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1 HazHauyenmne viabTPa3BYKoOBOro nedexrockona Y /19812

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

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

A oy
'L“~f"

AL
L)

wM(.—,"“"“

Puc.1.1. YabTpasBykoBoii nedexrockon Y/19812.

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

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

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

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

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

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

[Ipubop coAep>KUT SHEProHE3aBUCUMYIO IMaMsTh Oojbmioro obobema 64 Mb, B KoTOpylO
3aMUCHIBAIOTCS JaHHbIE HACTPOMKU M JaHHBIE YIbTPa3ByKOBOro KOHTpojs. Crexyer OTMETUTh, B
npubope COXpaHsAITCA He KapTUHKU 3KpaHa, a CaMU CUTHAJIbl M HapaMeTpbl JedeKTOCKOoNna Mpu UX
nosydyeHuH. Toraa qaHHbIe KOHTPOJIS CTAHOBSTCS <OKUBBIMIY. [IpHu mpocMoTpe JaHHBIX KOHTPOJIS Ha
neeKTOCKONe WIM Ha MEePCOHAIBHOM KOMITbIOTEpe paboTaeT CeleKTOp, YTO MO3BOJIIET U3MEpPUTh
napaMeTpbl Ka)JI0ro UX 9XOCUTHAJIOB Ha pa3BepTKE U MPOAHAIU3UPOBATH HX.

JleexTockon nMeeT BCTPOSHHYIO CUCTEMY 3alHCH-BOCIIPOU3BEACHUS TOJIOCOBBIX COOOIICHUH.
Qaiinel  HacTpoiiku W (aliapl  Hepa3pyIIAOIIEro KOHTPOJS COMPOBOXKIAIOTCS T'OJIOCOBBIMU
KOMMeHTapusMu Jeekrockonucta. OO0mias AMUTENBHOCTh 3allMCH rojioca cocTaBisieT 2 yaca 11 mMuH.
Jannas cucrema 6osiee )proHOMUYHA [0 CPABHEHUIO C BBOJIOM MH(POPMAIUHU OCPEICTBOM KIIABHIIL

Ces3p mpubopa ¢ MEepCOHANBbHBIM KOMITBIOTEPOM OCyIIecTBiseTcs uepe3 mmHy USB mpu
CKOPOCTH Tepenauu JaHHbIX 12 meradut/c. CKOpPOCTHas CBA3b C KOMIIBIOTEPOM PE3KO COKpallaer
BpeMs1 Iiepe/layu JaHHbIX KOHTpoJiA. C Apyroil CTOpOHBI MOSABISAETCA BO3MOXKHOCTh NIEPEAAUN TaHHBIX
MPO3BYYHMBAaHUS B peanbHOM BpeMeHHU. Jlepexrockon Y]/[9812 MoxeT MCHOIb30BAaTHCS B KaueCcTBE
nepudepuiinoro ycrpoiictea 9BM B cucreMax ylbTpa3ByKOBOI'O KOHTPOJIS.

JleekToCcKOom UMeeT psAll CEPBUCHBIX YCTPONCTB, TAKUX KaK Yachl ¢ KaJEHAAPEM, U3MEPUTEIND
HANPSDKEHUS U TOKA aKKyMYJISTOpa, H3MEPUTEIh TEMIIEPaTyphI.

2 TexHHYeCKHe XapaAKTePUCTUKH

2.1. Metoapl yabTPa3ByKOBOTO KOHTPOJS, pealn3yeMble Ie(EeKTOCKONOM — 3XO0-, IXO-TEHEBOM,
3epKaJIbHBIN, 36pKaIbHO-TEHEBOM.
2.2. Unnukarop nedexrockona — IBeTHOM MaTpudHbli quctuieit TFT 320%240 touek.
2.3. Jlnana3oH Mpo3BYYUBAHHS U3IENINN U3 CTAIH 3X0-MeToIoM - 1 +6000 mMm.
2.4. [lnama3oHbl pa3BepTKH Je(EKTOCKOTIA.
2.4.1. JInama3oH JIMTENBHOCTH pa3BepTku — 3,6 + 2000 MKc.
2.4.2. Jlnama3oH 3aJ€p>KKH pa3BEPTKA OTHOCUTEIILHO 30HIUPYIOIIETO UMITYJIhCa —
-2++1988mkKc.
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 IUTEIIBHOCTH —6,25 HC.
2.5.4. IlonsspHOCTH 30HANPYIOIIETO UMITYJIbCA — OTPULIATEIbHASL.
2.6. [TapameTpsl IpUEMHHKA.
2.6.1. Inana3onsl yactoT — 0,6+12 MI'm, 0,8+12 MI'n, 1,2+12 MTI'n,
0,6+6,5 MTI'nt, 0,8+6,5 MI', 1,2+6,5 MI'm.
2.6.2. MakcuMalibHasi YyBCTBUTEIILHOCTH 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
curHanioB +1B u +10B. B nuana3one +10B uyBcTBUTENBHOCTh NpHEMHMKA yMEeHbIIaeTCs 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. lunamMu4eckuil Auanas3oH aetekropa +3 +-20 ab.

2.6.8. IIpueMHHK COEPKUT CTIIaXKUBAIOIIHE (PHIBTPHI IETEKTUPOBAHHBIX cUTHAIOB. MMeeTcst
BO3MOXXHOCTh OTKJIFOUEHUS (PUIIBTPA.

2.6.9. BepxHue rpaHMYHbBIC YaCTOTHI GUIBTPOB JETEKTHPOBAHHBIX CUTHANIOB — 12MI'1, 6 MI'1,
3MI'n, 1,5MI'n, 0,75MTI11.

2.6.10. IIpueMHUK COAEPKUT CUCTEMY KOMIICHCUPOBAaHHON OTCEYKH, KOTOpas IpeHa3HaAYeHa
JUISL TIOIABJICHUS IITYMOB U MAapa3sUTHBIX CUTHAJIOB.

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

2.7. ITapameTpsnl anasoro-mudpoBoro nmpeodpa3zoBaress yabTpa3ByKoBbIX curHaimoB (ALIIT).

2.7.1. Yacrora nuckperuzanuu — 80 MI .

2.7.2. llepuon auckperusanuu — 12,5 Hc.

2.7.3. Pazpsgnocts ALIIT — 8 Our.

2.8. [TapameTpsl cUCTEMBI 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
IpOrpaMMHBIM obecriedeHreM JeeKTOCKOA.

2.8.5. YcraHOBKa 4YyBCTBUTEIBHOCTH MPOU3BOJAUTCS LU(PO-aHATIOTOBBIM MpeoOpa3oBaTenemM
(LIAIT) ¢ paspsmHOCTBIO 12 OHT.

2.9. ITapametpsl cenektopa. CenekTop MNpeaHa3HAUYEH ISl BBIJENIECHUS 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 aMILTUTYAbI — 5 + 60% IMHUPUHBI 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 ycuneHus npueMHHKA.

ObecnieunBaeTcsi OAHOBPEMEHHOE M3MEPEHHE aMIUIUTY/bl B JBYX U3 BHIIIE MEPEUUCICHHBIX

PEXKUMOB.

2.9.4. TlorpemrHOCTh U3MEPEHUsT aMIUIUTY/IbI YIBTPa3BYKOBBIX CHTHaioB He Oonee +1 ab B

Jyarna3oHe u3MeHeHus yyBctButenbHocTH 0-80 1b.

2.9.4. PexxMbl U3MEpEeHHsI 3a/IEPKKHU YIbTPA3BYKOBOTO CUTHANIA — M0 MepeaHeMy (GppoHTy, Mo
MUKy CUTHAJIa, METOJIOM TMIEPEexX0/ia Yepe3 HOJb (TOIBKO /IS BBICOKOYACTOTHBIX CUTHAJIOB).

2.9.5. Cenektop MNPOU3BOJUT HM3MEPEHUE BPEMEHM 33JIEP)KKH CHTHAJA U  OINPEIEIsieT
MOTPEIIHOCTh U3MEPEHHM, YYUTHIBAsI JUCKPETHOCTh OTCUETOB CUTHAJa M HECTaOUIBbHOCTH JTaHHBIX
npu Hanuuuu myma. [TorpemrHocts 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 TriayOmHOMepa). Pacuer koopaumHatel H
npousBoauTcs ¢ TouHOCThIO 0,01 MM, a koopauHaT X, Y — ¢ TouHOCTHIO 0,1 MM.

2.10. VYcrpoiictBo pa3smeTrku 5KpaHa. B nedexrtockome VYJI9812 ycraHoBieHa aBTOMaTHUYECKas
pa3MeTKa PKpaHa Mo BEpTUKAIHU (aMILTUTYAHAS] pa3MeTKa) U 110 TOPU30HTAIH (BpEMEHHAs pa3MeTKa).

2.10.1. B pexume oTOOpakeHHsI IETEKTUPOBAHHBIX CHUTHAJIOB YCTAaHOBIEHA aMIUIUTYAHAS
pasmetka B aeumbenax. [uamazon ot +3 no —20 nb. Yposens 0 ab mpezacraBiser cTaHIapTHBINA
ypoBeHb jaedexTockomna. Ilpu wu3MepeHusx amIUIUTyIbl CHUTHANa B TMpoleHTax ypoBeHb 0 nab
cootBercTByeT 100%.
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2.10.2. B pexxume oTOOpakeHHSI BHICOKOYACTOTHBIX CHTHAJIOB YCTAHOBJIEHA pa3MeTKa dKpaHa
1o amIuiuTyje B npoueHTax. CepeauHa s3kpana (JuHus pazBepTku) cocrapiseT 0%. HuxHss rpanuna
skpana —100%, Bepxussa rpanuna +100%. [Ipu n3MepeHusIx aMIUIMTYAbI CUTHANA B Je0enax ypoBHI
+100% u —100%, npunumatrotcs 3a 0 1b.

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

MUWUTUMETpax KoopauHatel H, B MumummMerpax koopauHaTel X wunu Y. Macmrtab pa3MeTku
BbIOHMpAETCSI aBTOMATHYECKH.
2.11. YcrpoiicTBo rimyonHOMepa. [ myOmHOMEp IpeHa3HA4YeH )1 ONpeaeIeHUsT KoopAruHAT AehEeKTOB
OTHOCHUTEIIbHO YJIbTPa3BYKOBOro mpeodpazoBateina. CoOcTBeHHO n3mepenue koopaunat H, X wiu Y
MPOU3BOJIUTCS ceJeKTopoM. ['nmyOmHOMep obecreyrMBaeT YCTaHOBKY IapaMeTpoB IpeoOpa3oBaHUs
3aJIep>KKHU 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 CTWIIb 3aMEHSIeT UTEPAllMOHHBIE METOJUKHU HACTpPOWKH riayouHomepa. CTWiIb HACTPOUKH
«aBTOpAcCYeT» COCTOUT B 3alIOMHHAHUU 3aJIEPKEK JBYX YIbTPA3BYKOBBIX CUTHAJIOB C MOCIEIyIOIIEH
YCTaHOBKOHM KOOpAuHAT oTpakaresneil. [Ipu 3Tom ycTaHOBKa mapaMeTpoB IIIyOMHOMEpa MPOUCXOAUT
ABTOMATUYECKHU.

2.11.3. Crunp «TaOIMYHBI» peanu3yeT HENOCPEJICTBEHHYI0 YCTaHOBKY I1apaMeTpoB
riyOMHOMepa, TaKUX Kak BpeMs 3a/IepKKU B IpeoOpas3oBaresie, yroi BBOJa U CKOpOCTh 3ByKa. CTHIb
«TabIMYHBINY» aHAJOTHYEeH METOAMKAM HACTPOMKU TIyOMHOMEpa, pealn30BaHHBIM B JIe(EKTOCKOmax
3apy0eKHOT0 TPOU3BOJICTBA.

2.11.4. IlapameTrpsl rayOMHOMEpa ISl CTHIICH «aBTOpAcueT» M «TaOIUYHBINY» 3aIIOMHHAIOTCS

pazzaenbHo. [ToaTOMy MeeTcss BO3SMOXKHOCTD UCTIOJIB30BaHUSI U COXPAHEHUS HACTPOMKHU TITyOMHOMEpa
B JIByX BapuaHTax.
2.12. YcrpoiicTBo aBTOMaTuyeckux curHanuzaropos aedexto (AC/). B mpubdope Y9812 umeercs
nBa curHanuzaropa AC#1 nu ACI#2. B obmem ciyuae mpoucxonut cpabareiBanue AC/, ecnu
YABTPAa3BYKOBOM CHUTHaJI INEPECEKAET HEKOTOPHIM IMOPOr M IMONAAacT B ONPEIEICHHBI HHTEpBal
BpemeHu (cTpo6). Ha skpane nedexrockona crpod ACJl m3o0paxkaeTcss B BHUIE TOPU3OHTATBHOU
JMHUHU, HAYaJlo 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 3aJepKKH OTHOCUTENIBHO 30HIHMPYIOLIEr0 HMMITyJbca. Takoe TEXHHYECKOoe
peuieHne obecrnieynBaeT He3aBUCUMOCTh paboThl AC/] oT M3MeHeHus mapaMeTpoB HKpaHa (3alepiKka
pa3BEPTKH, IINPUHA PAa3BEPTKH, YCUIICHHUE).

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 ACJI#2 peanusyroT pexuMbl CpabaTbIBaHUs I 3XOMETOoa
(10 MPEeBBILICHHUIO CUTHAJA HAJl IOPOrOM) M JUIsl TEHEBOro MeToJa (II0 YMEHBILICHHUIO CUTHAJa HUXKe
nopora). Kpome toro AC/I#2 umeer pexxuM 3axBaTa CHTHaja. B JaHHOM peXuMe BKIIIOYAETCs
cucTeMa aBTOMAaTHYECKOM DPEryJlMpOBKM YCWJIEHHUsS, KOTOpas MOJJEP>KUBAeT BbIOPAHHBIM CUTHAN Ha
ypoBHe ctpoba ACJI#2.

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

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

2.13. Mento nedexrockona YJI9812 pasneneno Ha aBe yactu — «Hactpoiika» u «Y3 KOHTpoib». B
MeHio «HacTpoiika» nMpou3BOAMTCS YCTAaHOBKA BCEX MapaMeTpoB Je(eKTOCKona Uil pealu3aluu To’
WIM UHOM METOJUKHU YJIbTPa3BYKOBOIO KOHTpPoJsl. B MeHI0 «Y3 KOHTpPO/Ib» MPOU3BOASTCS ONEpaLun
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HEPa3pyIIAOLIEr0 KOHTPOJIS U3JIENUM — CKaHUPOBaHKE, OOHAPYKEHHE CUTHAJIIOB OT HECIUIOIIHOCTEH,
n3MepeHre HHPOPMATHBHBIX MTapaMeTPOB 1e(PEKTOB.

2.14. MeHo «Y3 KOHTPOJb» COJIEPKHUT PAJl CEPBUCHBIX (YHKIHUNA OOJErdarmmx IPOBEICHHE
KOHTPOJISL.

2.14.1. ®yukmus «Ctom» - 3amMopakuBaHue curHanoB. Ilpu BrmtoueHun ¢GyHKuu «CTOIDY
IPOJOKAaeT paboTaTh CENEKTOp, T.e. BO3MOXKHO M3MEpPEHUE AMIUTUTYAbI, 3aJ€PKKH U KOOPAMHAT
CUTHAJIOB OT J1e(hDeKTOB.

2.14.2. Oynkums «3annoMHUTEY» 00ECIIeYMBaeT 3allOMUHAHNE U 0TOOpakeHne curuainoB. [loce
3alIOMUHAHUS CUTHAJIbI, JAMHAMUYECKU IIOCTYNAIOUIMe OT MpeoOpazoBaTelis, HAKIAIbIBAIOTCS Ha
coxpaHeHHbIe curHaibl. OyHKIMS «3aIOMHUTHY YA0OHA JIJIsl CPAaBHEHUS! CUTHAJIOB.

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

orubarorieii npodera curHaia JaeT BO3MOXKHOCTb U3MEPEHHUS YCIOBHOW IIUPUHBI M YCIIOBHOM BBICOTHI
nedexra.
2.15. Cucrema 3amucu-BOCIIPOM3BEACHHS To0JIOCOBBIX cooOuienuit. [Ipubop Y9812 comepxut
JMHAMHK, MHUKpPOGOH H 3ByKoBO# kojek (COdeC), 4To maer BO3MOXKHOCTH JIE(PEKTOCKOIHUCTY
3aMMChIBaTh U MPOCIYIIMBATH CBOM T'OJIOCOBBIE cooliieHus. Yepes 3Ty ke cucremy mpubop BblAAeT
[ITaTHBIE 3BYKOBBIE CUTHAJIBI.

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

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

2.16. Undopmanunonnas cucrema nedekxrockona. [Ipubop Y9812 comepKuT 3HEProHe3aBUCUMYIO
namsath 64 wMerabaiita. B mamsaTe mnpubopa 3amuchIBalOTCA  JaHHBIE HACTPOWKH, JIaHHBIE
YABTPa3BYKOBOT'O KOHTPOJIS, & TAKKE COMYTCTBYIOMIAs HHGOpMAaIHs.

2.16.1. JlanHble HacTpOWKH TpuOOpa COXPAHSIOTCS OTHENbHBIMU (aiimamu. JlaHHBIE
HACTPOMKHU COJep>KaT BCE MapaMeTpbl CHUCTeM AeEeKTOCKOINa, BKIOYas COCTOsSHUE MeHIo. biok
JAHHBIX HACTPOWKH — (haill — BKIIOYAaeT B ce0s mapameTpsl Ae(heKTocKorna, JaTy U BpeMsi HACTPOUKH,
UH(pOpMaLKIO 0 ITpeodpa3oBaree, TEKCTOBbIE KOMMEHTApUH U TOJIOCOBOE COOOIIECHHE.

2.16.1.1. KonnuecTBO 3al1OMMHAEMBbIX HAacTpoekK (¢aitnon) — 32.

2.16.1.2. Konmn4ecTBO CUMBOJIOB B KOMMEHTapusix — 38.

2.16.1.3. InuTeNnbHOCTh ToJI0COBOTO coodmenus — 31,7 c.

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

2.16.2. Pe3ynbTaThl YNbTPa3BYKOBOIO KOHTPOJS Takke o0pa3yroT OJoK JaHHbIX ((paiin), B
KOTOPBI BXOJUT JIaHHBIE HACTPOMKHU mpubopa, Oydhep OTCUETOB cUTHANA, JaTa U BpeMsl KOHTPOJIS,
uHpopManus o mpeodpasoBarese, TEKCTOBbIE KOMMEHTAPUH U TOJIOCOBOE COOOIIECHHE.

2.16.2.1. KonnuecTtBo (haitnoB gaHHBIX KOHTpous — 216.

2.16.2.2. Konmn4ecTBO CUMBOJIOB B KOMMEHTapusix — 38.

2.16.2.3. JImuTenbHOCTh TOJIOCOBOTO cooOmieHus — 31,7 c.

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

2.17.1. Yacel u KaneHaapb.

2.17.2. ByaunbHUK — 2 WIT.

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

2.17.4. VI3amepuTtens TeMIIEpaTyphbl BHYTpH proopa.

2.17.5. 3amoMuHaHue JEHCTBYIOIIEH HACTPOMKM MpPHU BBIKIIOYEHUH NpUOOpa U 3arpyska
HoCJIeIHEeH HaCTPOUKH MPU €ro BKIIOUEHHH.

2.18. TIpubop cHabxeH MOCIeNOBaTEILHBIM HOPTOM BBOJa-BbIBOJA JMaHHBIX USB, ¢ momomisio
KOTOPOT'O PEe3yJIbTaThl U3MEPEHUH NepeaaloTcss B MepcoHalbHBIA KoMnbioTep. Kpome Toro, umeercs
BO3MOXHOCTH TIepe/layM JaHHBIX MPO3BYYHBaHUS B peaabHOM BpemeHH. [lo mmue USB noctynuel Bce
(GYHKLIMYU yIpaBiIeHus: IpudbOpoM.

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

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

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

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

2.19.5. CereBoii uctounuk nutanus MI1-9414 cHaGxxeH yCTpOMCTBOM aBTOBBIKIIIOUCHHUS TPH
MOHMKEHHOM HarpspkeHun cetu (MeHee 160B), cxemoli 3amuThl OT KOPOTKOTO 3aMBIKAHUS M
YCTPOWCTBOM aBTOMAaTHYECKOT0 BHIOOpA pekUMa — MUTaHKe Ipubopa U (W) 3apsa] aKKyMyJsITopa.

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

2.19.7. Bpems 3apsiia akkyMy/IsiToOpa MpHU BeIKIT0oUeHHOM Tipudope Y9812 — 5 gacos.

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

2.20. I'abaputHbie pa3mepsl gedekTockona— 177 x 125 x 85 MvC,

2.21. Bec ¢ akkymymstopom — 1,5 Kr.

2.22. luana3on pabouux Temnepatyp —10° + +45°C. Ilpu skcrutyaranuu npubopa B TEIIO3aIUTHOM
KOXKYyX€ HHKHSIS TpaHuIla pabovero nquanazoHa treMieparyp nonrmkaercs 1o —30°C.

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

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

KomruiekT mocraBku ynsTpa3BykoBoro aedexrockomna Y9812 npuBenen B Tadmuie 3.1., TUIBI
yIABTPa3BYKOBBIX IpeoOpa3oBaTelnieil, MoCTaBIsIeMbIX K IpUOOpY, yKa3aHsl B Tadbmuie 3.2.

Tabnuma 3.1.
HanmeHnoBanue nznenus KommuecTBo
JledexTockon ynpTpa3BykoBoi Y J[9812 1
Axkymyistopsl NiIMH, i D (ycraHoBiieHbI B mprbope) 4
Wcrounuk nuranus NUI1-9414 c kabenem 1
Haymanku 1
Kabens cBsi3u ¢ mepcoHaIbHBIM KOMITbIOTEpoM 110 muHe USB 1
(pazbemb1 A-B)
Kabenp 17151 moAK/II04eHHsI COBMELICHHBIX YIbTPa3BYKOBBIX 1
npeoOpazosareneit 2BNC-1Lemo
KaGenb 15t moaxmtoueHust pa3eibHO-COBMEILIEHHBIX YIbTPa3BYKOBBIX 1
npeoOpasoareneit 2BNC-2L.emo
Cymka 1
Pemenn 1
Temno3amuTHbIH KoKyx ) -
TexHuueckas TOKyMEHTAIUS
«lledpextockon  ynbTpa3BykoBoi  Y/I9812.  PykoBoacTtBo MO 1
skcmutyarauun’” 46.5537.001.01.000 PO
Metonuka mnoBepku: pazgen 10 «Jledexkrockon ynbTpa3ByKOBOM 1
Y]19812. PykoBozacTBo no skcmutyararun’” 46.5537.001.01.000 PO
«Jlepexrockon ynprpasBykoBoi Y J19812. [Tacnopt” 1
CD-ROM wnmm USB FLASH ¢ nporpamMmmHBIM 00ecriedeHneM 1

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

I[TPUMEYAHUE 2. IlporpammHoe obecniedyeHue st nepcoHainbHoro kommetorepa (PC) sBnsercs
yCJIOBHO OecruiaTHbIM. Bee mporpaMMel IepcoOHaIbHOTO KOMITbIOTEPA, MpeAHAa3HAYeHHBIE I TpHeMa
1 00paboTKH JaHHBIX Mpubopa Y/[9812, He HMeIOT 3a1UTHI OT KOMUPOBAHMSA U PACIPOCTPAHAIOTCS
6e3 orpannuyeHuid. [IpeanpusTre U3roTOBUTENb WIN NPEANPHUATHE TPOU3BOIUTEND Npubdopa Y /19812
OCYIIECTBIISET TOJIBKO OIIAYMBAEMYIO 3aMEHY BHYTPEHHHUX MPOrpaMM camoro rnpudopa Y 19812.

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

I1111-8,0-K5*4
[Ipsimble paznenbHO-coBMmenieHHbie [1D11 I1112-1,8-14*14
I1112-2,5-14
I1112-5,0-38
I1112-8,0-5*4

11



46.5537.001.01.000 PO

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

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

4  TexHuyeckoe onucaHue yJbTPa3ByKoBoro aedexkrockona Y9812

4.1 Baok-cxeMa yJbTpPa3BYKOBOro jedeKTocKkona

Crpykrypa npubopa Y]19812 (6mok-cxema) mpencrtaBieHa Ha pucynke 4.1.1. IlerTpambHbIM
y3IIoM TipuOopa sBisieTcss 1HQpoBod curHanmbHBIM Tpomeccop 7 (DSP). On ocymiectisier
CUHXPOHM3AIUIO paboThl MepUPEpUNHBIX YCTPOUCTB, MpHEM HHPOpPMAIMH OT HUX, 00pabOTKy H
BbIBOJI MH(popManuu. OcHOBHasl paboTa CUTHAJILHOTO MpoIleccopa 7 COCTOMUT U3 IMKIOB, B KOTOPBIX
MIPOU3BOIUTCS BO3OYXKIEHHE U MPUEM YIbTPAa3BYKOBBIX CUTHAJIOB, U3MEPEHHE apaMeTPOB CUTHAJIOB,
npeoOpa3oBaHKe X B TpauiecKoe N300paKeHNE W BBIBOJ HA MATPUYHBIN quctuieit 2. JImuTensHOCTh
nukina 20 Mmc, yacrora mnoBTopeHus nukioB S50 I'm. [lpyrue omnepanuu, Takue Kak CBSI3b C
NIEPCOHAIBHBIM KOMITBIOTEPOM, 3alCh-BOCIIPOM3BEIEHHE TOJIOCOBBIX COoOmennt u T.a., DSP
MIPOU3BOJIUT ACUHXPOHHO.

Paboty ¢ npeoOpa3oBarensiMu obecrieunBaeT KaHall BO30YXKJIEHUS U MpUEMA YIbTPa3BYKOBBIX
CHUTHAJIOB, KOTOPBIA COCTOMT M3 TeHepaTopa 30HAupytonmx umMnyascoB 10 (I'3W) u npuemHoro Tpakra
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8. Pazpem BbIXO/1a 30HAUPYIONIUX UMITYJILCOB «3M» U pazbeM «Bxom» NpUEeMHOro TpakTa BbIBEICHBI
Ha 3aJHIO0 TaHenb npubopa. B Havame kaxkmgoro mukiaa padotsl DSP 7 3amyckaeT renepaTtop
30HIUPYIOMIMX UMIYIbCOB 10, mpu 3TOM (hopMUpYeTCsl 30HIUPYIOLINIT UMITYJIbC Ha YIbTPa3ByKOBOM
npeoOpa3oBarene. 3areM B TeUeHHWE 2 MC IMPUEMHBIH TPAaKT MPOU3BOJMT IMPUEM W TEPBUUYHYIO
00paboOTKy CUTHAJIOB — YCHJICHUE, (DHIIbTpAIKIO, AETEKTUPOBAHUE, MMPpeoOpa3oBaHue B IU(PPOBOI KO/I.
B mpomniecce nmpuema curHaioB onudpoBaHHBIC JaHHBIC MOCTYMAKT B mamsaTh DSP 7. OgHoBpeMeHHO,
DSP BelmaeT B mpuUEeMHBIH TPakT ypoBeHb Kod(dduIimeHTa ycuiaeHus, Tak (GOpPMHUPYETCS BpeMEHHas
peryiupoBKa 4yBCTBUTEIbHOCTH.

[IpeoOpa3oBarenu, MOCTaBIIeMbIe B KOMIUIEKTE C AE(QEKTOCKOIIOM, UMEIOT BCTPOCHHYIO aMSTh,
B KOTOpPYIO 3alliCaH THUI, HOMep M ero mnapamerpbl. CUHMTHIBaHUE MJAaHHBIX IpeoOpazoBaTens
OCYIIIECTBIISIETCSI C TOMOIIBIO OJHOMPOBOMHOTO HMHTepdeiica 5. [Ipu saeKTpUYEcKOM COCTMHEHUH
KOHTakTOB MHTepPeiica DSP 7 aBToMaTHYECKH CUYMTHIBACT JIaHHBIE U3 IMPE0Opa3oBaTes.

VYnpasnenue JedEKTOCKONIOM MPOM3BOIUTCA C IOMOINBIO KHOIOYHOW KJIaBHATyphl 4
YCTaHOBJICHHOH Ha mepenHei manenu. [Ipu HaxaThu KakoW-11M00 KHOMKH BBINOJHSETCSA MpOrpamMmma
peakuu npudopa U3MEHSIOIIAsl ero cocTosiHMe. Bece KHOMKM UMEIOT PeXUM aBTOHAXATHsI, T.€. eCIH
yIIEP’KUBATh KHOMKY B HA)KAaTOM COCTOSIHUH, TO BBI30B JIaHHOH orepanuu OyAeT mpou3BoauTcs 4 pasa
B CEKYH]Iy. TO SKBUBAJICHTHO YaCTOMY HOKUMAHHUIO KHOIIKU.

1. FLASH
namsTh

2. 4. KnaBuarypa

MaTtpuuHbIii AUCILIeH

. 5. OxHo-
NPOBOIHBIH

unTepdeiic

IIpuemubIii

7.

DSP
udposoii
CHUTHAJIbHBIH
npoueccop

KOJEK

10
s

12. datumx
TeMIIepaTypbl

13. USB
KOHTpOJLIep

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

pasbem

16.
HcTounuk
NMUTAHUS

15.
AKKYMYJISITOP

14. Monurop
NHTAHHSA

BKIJI-BBIKJI

-

*

Puc. 4.1.1. brnok-cxema ynbrpasBykoBoro aedexrockomna ¥ 19812,

13



46.5537.001.01.000 PO

BriBog rpadudeckoit mH(MOpMAIMU OCYIIECTBISETCS HAa MaTpuuHbl gucruiert 2. Crnemyet
OTMETUTh, 4YTO NpubOp oOecmeurBaeT BHIBOJ JaHHBIX B pealbHOM BpemeHu. Ha pucmmee 2
0TOOpaXaroTCs YJIbTPa3BYKOBBIE CUTHAJIbI, PE3yJbTaThl U3MEPEHHM, MEHIO Pa3IMYHOr0 Ha3HAYCHUS U
OKHa COOOIIEHUH.

Jledexrockon COAEPKUT BCTPOCHHYIO HSHEPrOHE3aBUCHUMYIO MaMSITh JIOJITOBPEMEHHOTO
xpadeHus:t 1 (FLASH namsate). B Hee 3amuchIBaroTCs JaHHBIC HACTPOWKH NMPUOOpa M PE3yJbTAThl
Hepaspymaromero Koutpois. JomoaautensHo, B0 FLASH nmaMsaTtu XpaHsITCcsl TOJIOCOBBIE COOOIIEHUS.
O6bem FLASH namstu 64 merabaiita 1ocTaTouyHO OOJIBINON 11 coXpaHeHus 32 (ailyloB HaCTPOEK,
216 (aiimoB KOHTPOJIA M TOJIOCOBBIX COOOIIEHUH JUIMTENbHOCThIO 2 dYaca 11 wmwuH. JlaHHEIe,
nomenieHHble Bo FLASH mamsaTh, COXpaHSIOTCS MPU BBIKIIOYCHHOM NHUTAaHUU MpUOOpa W TIpH
OTKJIIOUEHWU aKKyMylaTopa. YIpaBieHue mnporeccamu 3anucu-uteHus FLASH mnamsatu 1
ocymectBisier DSP 7.

BbiBOI  3BYKOBBIX CHUTHAlIOB, TMPHEM M  BOCHPOU3BEIEHUE TOJOCOBBIX COOOIICHHI
ocyiecTiseT koaep-nexkoaep ayauo curHanoB 9 (KOHAEK). KOIEK 9 coenunen ¢ MukpodoHOM U
TUHAMHKOM, KOTOpBIE pacrmoyiokeHbl B kopmyce aedexrtockorna. KOJEK 9 mpousBogut
npeoOpa3oBaHKE aHAJIOTOBOI'O CHTHAJIA OT MUKpO(doHa B IUPPOBOH KO (KOJIEp) WIIH IMPeoOpa3oBaHUE
nudpoBOro Koja B ayAHO-CUTHAJ, MOCTyMaloluil B AUHaMHK (Aekonep). B pexume 3amucu
coOOIIeHUsT CUTHAIBHBIA Tporieccop npuHuMaeT aanHble KOJIEKa 9 u 3ammceiBaer ux Bo FLASH
namMath 1. B pexxume BoCpou3BeACHUS IPOUCXOAUT OOpaTHBIN Ipoliece YTeHus aaHHbix u3 FLASH
namsati 1 u 3anucu ux B KOAEK 9. Ayanonannusie uMeroT pa3psaHocTs 16 out. Yacrora onudpoBKu
curHanoB coctaiseT 8 KI'u. /lnana3on yactot 3BykoBbIX curHaioB 150 — 3500 I'm.

Baxxnoii yacThio nHOOPMALIMOHHON cUCTEMBI eEKTOCKONA SIBIIAIOTCS Yachl ¢ KajaeHaapem 11.
JlanHple O TOM, KOIJla MPOBENEHO 3allOMHUHAHME HACTPOMKH TMO3BOJSIOT OLEHUTh H3HOC
yIABTPa3BYKOBBIX MpeoOpa3oBaTelniell, a 1aTta MPOBEACHUS HEPA3PYILAIOIIEro KOHTPOIIS U3 BaXHa
IUISL OMpeNieNieHns CKopocTu nedekrooOpa3zoBanus. CUTHaJIBHBIA TPOIECCOpP 7 CUMTHIBAECT AATy U
Bpems u3 yacoB 11 u ortobpaxkaer 3Ty mHpopMaiuoo Ha aucruiee. B nedexrockomne umeercss MEHIO
Koppekuuu 4dacoB. [Ipu 3amucu HaHHBIX HACTPOWKHU MpUOOpa M JNaHHBIX KOHTPOIS J1aTa U BpeMs
MOMEIIAIOTCs B OJIOKM 3amoMuHaeMbIx MaHHBIX. Yacel 11 pabortator aBTOHOMHO. IluTanue yacos
ocyIecTBisieTcss oT akkymymstopa 15. Ilpu 3amene akkymynsaropa yackl 11 oOectoumBarorcs.
HeobxonnMa noBTOpHAst ycTaHOBKA JaThl M BpEMEHHU.

Csa3p mpubopa ¢ TEpPCOHANBHBIM KOMITBIOTEPOM OCyIecTBisieTcss yepe3 mopt USB
(yHHMBepcasbHas MmocienoBarenbHas muHa). s 3Toro B npubdope ycranorieH koHTposwiep USB 13.
JlaHHBI KOHTpoOJUIEp MpejacTaBiseT coboit mepudepuitHoe yctpoiictBo USB. Kontpomtep 13
comepkut kKoHeunyto Touky (EndPoin 0) u momonHuTe pbHO 6 WHGOPMAIMOHHBIX KaHAJIOB, TPU W3
KOTOPBIX paboTarT Ha mepeaady manubix (Transmit EndPoint 1, 2, 3) u Tpu kanana paboTarT Ha
npuem (Resceive EndPoint 4, 5, 6). Kaxapiii kanan umeer Oydep namstu 64 Gaiita. Konrpomrep 13
MOJJIEP)KUBAET MPOTOKOJI MpueMa-niepeaadn naHHbix no crenudpukamuu USB 1.1 co ckopoctpio 12
merabon. OOmeH wuHpoOpMaluelr Mexay TMEepCOHANBHBIM KOMIBIOTEPOM U JAePEKTOCKOIIOM
MIPOU3BOIUTCS MOJ] YIPABIECHUEM CIICIUATU3NPOBAHHOTO POTPAMMHOTO 00€CTICUECHHSI.

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

Monutop nutanus 14 TpPOU3BOANT HM3MEPEHHE HAMPSDKEHUS M TOKa akkymynstopa 15,
KOHTPOJIMPYET €ro MPOIeCcC 3apsia U pa3psaa, YIPaBIseT BKIOYECHHEM — BBIKIIOYECHHEM HCTOYHUKA
BTOpUYHOTO MuUTaHus 16 u Bcel nudpoBoii cxemsl mpubopa. [lpu kpaTKOBpeMEHHOM Ha)kKaTUW Ha
kHonky “BKJI-BBIKJI” MoHUTOp mHMTaHUS NOJIy4aeT CUrHaJl 00 M3MEHEHHMSX COCTOSIHMS NpHuoopa.
Ecnu npubop ObLT BBIKIIOYEH, MOHUTOP 14 MPOU3BOAUT €ro BKJIIOYEHHE W HA00OpOT, eciau mpudop
OBLT BKJIFOYEH — MOHUTOP 14 €ro BBIKIIIOYAET.

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

- Bxiroyaer MCTOYHUK BTOPHUYHOTO MHUTaHUs. 3akuraercst cBetoauoy «llutanuey. BoiaepkuBaercs
nay3a 0,1c s Toro, YToObI YCTaHOBHIIUCH YPOBHHU HAIPSKCHUH MTUTAHUS PUOOPA.

- 3amyckaercs 3arpy3ka nporpamm ugpoBoro curaaiabHoro npomeccopa DSP 7.

- OxuIaercs OTBET Mpoleccopa 00 YCIeNTHOM 3aBEpPIICHUH 3arpy3ku. Eciii OTBET He MosBIseTcs,
MOHHUTOP BBIJIACT TPU KOPOTKUX 3BYKOBBIX CHUTHAIA M OTKJIIOYaeT npudop. Ceeroanon «Ilutanue»
racHerT.

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

[Tpu BBIKITFOYCHUN TIPUOOPA MOHUTOP MUTAHUS 14 BBIMOJHSET MTOCIEA0BATEILHOCTD JICHCTBHIA:

- Ilepemaer 3ampoc CUTHaJIBHOMY MPOIECCOPY Ha BBIKIIOUYEHHE M O0XKHUIAeT OTBeT. CHUTHAIbHBIN
IpoIeccop, MOJYYUB 3aMpocC, JODKEH 3aBEPUIMTh BCE TEKYIIME OINEpalid U MepeaaTbh OTBET O
TOTOBHOCTH K BBIKJIFOUCHHIO.

- Ecium mosiydeH mMOJ0XHUTENBHBIN OTBET, MOHUTOP BBIJACT KOPOTKUH 3BYKOBOH CHTHAJ, a 3aTeM
BBIKJIFOYACT THTaHUE, TacuT cBeroauoa «lluraHue» W MEpPexXOIUT B PEKUM HHU3ZKOTO
9HEPronoTpeOIeHusI.

- Ecmu B Tedyenun 1,0c oTBET HE MOTY4YEH, MOHUTOP MPOU3BOJUT aBAPHUITHOE BBHIKIFOUCHUE TTUTAHUSI.
[Tpu 3TOM BBIIAETCSI JUIMHHBINA 3BYKOBOM CHUTHAJ.

Ecmu B TedeHue paboThl e(eKTOCKONA HAMPSHKCHUE aKKyMyIsITOpa YHalo HIKE KPHUTUYECKOTO

ypoBHs (4,1B), MoHuTOp muTaHus 14 BbIIACT COOOINEHHE CHTHAJIBLHOMY IPOLIECCOPY O paspsiiie

akkymymsTopa. Ha skpan npubopa BBIBOIUTCS COOTBETCTBYIOIIEE OKHO cOOOIIeHHs. 3aTeM, yepes 6c¢,

BBIMOJIHSIOTCS TTOCJICA0BATEIILHOCTh ICHCTBHIA BBIKIIFOUSHHS TpHOOpa.

HezaBucumo oT coctosHus mpubopa (BKJIIOYEH WM BBIKIIOYEH) MOHHUTOp MuTaHus 14
OmpefieNisieT COeIWHEHUE C ceTeBbIM HuCTOoyHUKOM muTanus MI1-9414. Ecnu ceteBOi HCTOYHUK
COEIMHEH C MPUOOPOM U BBIJACT HANPSDKEHHWE, MOHUTOP MUTaHus 14 aBTOMAaTMYECKU yCTaHABJIMBAET
PEKUM 3apsiyia aKKyMyJsaTopa. 3aKuraercs cBeToAno «3apsaay. B koHile mpoiiecca 3apsaa CBETOINO
HAYMHAET MUTATh, a I0 OKOHYaHUH 3apsijia — TaCHET.

Ecnu npubop BKIIOUEH U OJTHOBPEMEHHO MPOUCXOAMT MPOLECC 3apsia aKKyMyJIsTopa, TO TOK
oT cereBoro ucrounuka nuranus UI1-9414 pacnpenensercs aig nutanus npudopa u s 3apsiaa. B
9TOM CJy4ae BpeMms 3apsijia akKyMyJIsITopa BO3pacTaeT MPUMEPHO B JIBa pasa.

4.2  DNeKTPOaKyCTHYeCKHH TPaKT

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

4.3 TenepaTop 30HIUPYIOIIHX UMITYJILCOB

['enepaTop 30HIUPYIOIIMX HMITYJIbCOB NpPEIHA3HAYEH JUISI BO3OYXKIEHUS YIbTPa3BYKOBBIX
npeoOpasosareneil. B negexrockone Y9812 ucnonb3oBan ['31 ynapHoro Bo30yxaeHusI.

['enepatop ¢opMHUpyeT MOIIHBIA KOPOTKHH AIIEKTPUUYECKHH CHTHANl MPSIMOYTOJIBHON (DOPMBI.
[longpHOCTH 30HAMPYIOLIETO UMITYJIbCA OTpULaTenbHas. OcuuuIorpaMMa 30HIUPYIOIIETO UMITYJIbCA
Ha Harpy3ke 50 OM npencraBieHa Ha pucyHke 4.3.1.

JnutenbHocth 31 MoxkeT u3meHsThea B npeaenax ot 40 He 10 888,7 HC ¢ TUCKPETHOCTHIO 6,25
HC. CylecTByeT ONTHMAaJIbHOE YCIOBHE BO30YXKIEHHUS YIbTPa3BYKOBBIX IpeoOpazoBaTene —

15



46.5537.001.01.000 PO

JUTUTEIIBHOCTD 30HIMPYIOIIETO UMITYJIbCa JTIOJDKHA OBITh paBHA Y2 mepuoaa konebanuii [19I1. B atom
ciaydyae HaOmomaercs MakcUMyM KoddduiueHta mnpeoOpa3oBaHUS JJIEKTPHUUYECKOTO CHUTHAjda B
aKyCTHYEeCKUU curHai (MakcumyM 3 dexktuBHOCTH BO30Yy)aeHus [1911).

Tek Boin. | . [ +— C zanyckom
e T =1 A" 1.00 B
: : : : @ -1.00B
L LIAL 2.29K°
i : : : : @: 1.15k°
| S

R PR
| ; rr":
|50()B r|100ncA\Kl'\.71238
8 Man 2003
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Puc. 4.3.1. OcumiiorpaMMa curHasa reHepaTropa 30HAUPYIOIUX UMITYJIbCOB YIbTPa3ByKOBOTO
nedexrockorna Y 19812, Harpyska — pesuctop conpotusierueM 50 Om.

B 3aBucuMocTM OT 4YacTOThl YJIbTPa3BYKOBOIO IIpeoOpazoBaTelis, MOAKIOYEHHOIO K
Ne(EeKTOCKOMY, JUIMTEIbHOCTh 30HIUPYIOIIET0 UMITyJbca JOJIKHA OBITh YCTAHOBJIEHA ONTHUMAIbHOU

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

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

4.4 TlpueMHBbIH TPaKT yJbTPa3BYKOBBIX CUTHAJIOB

[TpuemHbIll TpakT aAedeKkTockona MpelHa3HaueH MJIs YCUJICHHUs, MepBUYHOW 00paboTKH
yABTPAa3BYKOBBIX CHUTHAJIOB U IpeoOpa3oBaHus uUX B 1udpoBod koxa. [IpuemHbIil TpakT sBisercs
CJIOKHBIM YCTPOMCTBOM, €ro 0JI0K-CXeMa Moka3zaHa Ha pucyHnke 4.4.1.
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Curnansl ynbTpa3ByKOBOTO MpeoOpa3oBatTess, MOAKIIOUEHHOT0 K pa3beMy «Bxomy», mocrymnaior
Ha YCWJINTEIbh BBICOKOI udacToThl 1. Ha BXoae ycunuTens yCTaHOBIIEH OTPAaHUYHUTENb HANPSKEHUS,
KOTOPBIN IpeJHa3HayYeH JJI 3alUThI AJEKTPOHHOU CXEMbI OT BO3ACHCTBHSI MOILIHOTO 30HAUPYIOIIETO
uMmnysabca. Bo BX0/IHOI ey yCUITUTENs YCTaHOBIJICH MEePEeKII0YaTes b 1Marna30HOB BXOAHBIX CUTHAIOB
+1B nim +£10B. /lnamazon +1B sBiusercs ocHOBHBIM. B 3TOM nuamaszoHe ocyiecTBisercs padboTa ¢
OOJIBIIMHCTBOM YJIbTPa3BYKOBBIX IMpeoOpa3zoBareneil. uamazon +10B ucnonsiyercs st paboOThI €
npeoOpaszoBaresiMi, (GOPMUPYIOLIUMHU OOJbIINE MO aMIUIMTyAE 3XocurHanbl. Kak mpaBumiio, 3To
npsmbie [I311 ¢ vacroroit 1,25 MI'n u 0,62 MI'L.

Yewnurens 1 sBISETCS IMIKMPOKOIMOJIOCHBIM YCTPOWCTBOM C PErylupyeMbiM Kod(hduinrenrom
ycuineHus. OH TPOM3BOJMT YCUJICHHE CHUTHAJIOB B jAuana3zoHe dvactor ot 0,6 mo 12 Ml
Koaddurment ycunenus 3agaercs mudpo-aHamoroBeiM npeodpazosarenem 7 (LLAIT).

LIAIT 7 3amaer oOmUK YpOBEHb YCHUJICHUS MPUEMHOTO TpaKTa, a Takke (pOpMHUPYET KpHUBYIO
BPEMEHHOHN peryiupoBku yyBcTBUTENbHOCTH (BPY). JlucKkpeTHOCTh YCTAaHOBKH YyBCTBUTEIBLHOCTH 11O
BPEMEHH COCTaBIsieT 2 MKC. B 1uama3oHe mMpo3ByYMBaHHS YCTAHOBKA YYBCTBUTEIHLHOCTHU
npousBogutcss B 1024 toukax. Jlannele noctynatoT B L{AIl 7 ot curnansHoro nponeccopa. OHu
CUHXPOHHU3UPOBAHBI OTHOCUTEIHLHO 30HIUPYIOIIETO UMITYIIbCA.

Curnanbl ¢ BBIXOJa YCHJIUTENS BBICOKOM 4YacTOThl | MOJArOTCS B aHAIOro-IU(pPOBOit
npeoOpazoBarens 2 (ALIIl), koTopblii pOoU3BOAUT WX IpeoOpa3zoBaHue B IudpoBoil koa. Yactora
muckperuzanuu curHanoB 80 MI'n. JlanpHeimas oOpab0oTKka CUTHAJIOB MPOU3BOAUTCS B HU(PPOBOM
BUJIE TIOCPEJICTBOM YCTPOMCTB 3, 4, 5, 6, paboTaromux B peaibHOM BPEMEHHU.

JlanHbIE

7.
YyBCTBUTEJIBHOC TU |:> HAIT
npuemMHuka, BPY

v Bei6op pumbpa Bei6op pumbpa
POBEHB OTCEYKH HU BYU Pasnent
@ BXOJI
4
6. 5. 4. 3 2. )
VYerpoiicteo Hudposoit Iudpposoit Ludpposoit ATIIT L
KOMIICHCHPO- bt e TEKTOP ¢bumbT < Vcnmxx'{ein,
BaHHOHU OTCEUKU HY BY BBICOKOH
4aCTOTBI
R S SO I SRR QU
v Jnamazon
BXO/IHBIX CHTHAJIOB
8. KommyTatop +1Bum £10B
VY1bTpa3ByKOBbBIE CHTHAJIBI B Pexum 06paboTku TaxkroBas yactoTa
uu(GpoBOM MpeCTABICHAN CHTHAJIOB 80 MI'u

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

Buavane curnansl npoxoaT nudpoBoi puiabTp Beicokux yactoT 3. @unstp BU 3 hopmupyer
aMIUTUTY/IHO-YaCTOTHYIO XapaKTEPUCTUKY MPHUEMHOr0 TpPaKTa. DTO HEOOXOAUMO Ui MOJIY4EHUS
HAWJIy4lIero COOTHOUIEHHS CUTHAN-IIyM. OWIBTP NPOU3BOIUT pacdeT JUCKPETHON CBEPTKH BXOAHOIO
CHUTHAJIa C HEKOTOPOi KOHEeYHO nMnynbcHOM xapaktepuctukoit (KUX-punbtp). Hnuna ¢punsrpa 64
oTcueTa CUrHajia. Pacuer BBIXOIHOTO cHrHana ocyiecTisercs ¢ dactoroid 80 MI'n. B mpuemnom
tpakre Y/19812 ycranosieno mects GuiubTpoB BU, kakaplif M3 KOTOPBIX MMEET CBOHM JHana3oH
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Bropoii stan 00paboTKH COCTOUT B JAETEKTHUPOBAHUM CHUTHAJIOB. DTy OIEPAIMIO BBITOIHSET

yactoT. Ha pucynkax 4.4.2. u 4.4.3. moka3zaHpl aMIUIUTYJHO-YaCTOTHBIC XapaKTEPUCTUKH (PHIBTPOB
upoBoi aerektop 4. JleTeKTHpoBaHUE JAHHBIX, PEACTABICHHBIX B BUJIE LIETBIX YUCEN CO 3HAKOM,

0,6 -6,5MI'mu 0,8 —12 MI'L..

HVCTBO OIIPECACIIICT MOAYJIb YHCJIA.

v

Yerpo
B curnane, momydyeHHOM ToOcCji€ IETEKTHUPOBAHUS, MPHUCYTCTBYET Orubarouias HCXOTHOTO

BBICOKOYAaCTOTHOI'O CHIHajla, a TaKXE TIapMOHHMKHM BXOJHOI'O CHI'HAJIA. HeO6XOI[I/IMO BBIACIINTD
0r1z16a10u1y10 CUrHajla W IOAaBUTH BBICOKOYACTOTHBIC I'apMOHHKH, T.C. OT(I)I/IJ'IBT];)OBaTI) ux. KpOMe

ABIIACTCA HpOCTOﬁ orepanucu.

TOr0, PUIIbTpAIMs 1eTEKTUPOBAHHBIX CUTHAJIOB YIY4IlIaeT COOTHOIIEHHE CUTHAN-IIyM. [[jist 9Toit e
CIIY>KUT IUPPOBOM GUIBTP HU3KUX YACTOT 5. JlaHHBINA QUIBTP TOXKE ABIsAETCS GUIBTPOM C KOHEUHOMN

)71

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

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

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

193

UMITYJICHON XapaKTePUCTUKOM

Ed, [pynnoeoe epera sagepkd 406,25 Ho

B0 MM AHTHEMMMETHUHBIE PHABTR M=

Famcrp.

My

YacTOTHAs XapaKTepUCTUKa HU(POBOro (PUIbTPa BHICOKUX YaCTOT

Puc. 4.4.2. AmmutyaHo

0,6 —6,5MI'm.

Ed, [pynnosoe sperA sagepsku 406,25 Ho

B0 MMy, AHTHCHMMETHUHEIR dUETp M=

Famckp.

Puc. 4.4.3. AMIMTYIHO-4aCTOTHAS XapaKTePUCTUKA ITU(POBOTO GUIBTPA BHICOKMX YACTOT

0,8—-12 MI'n.
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Puc. 4.4.4. AMnnuTy1HO-4acTOTHAs XapakTepUCTUKa HU(POBOro GUIbTpa HUKHUX YACTOT C
yactoTou cpesa 1,5 MI'.

[Mocnennss 00pabOTKa CUTHAIOB MPOU3BOAUTCS YCTPOHCTBOM KOMIICHCHPOBAHHON OTCEUKH 6.
JlaHHOEe YCTPOMCTBO NPOW3BOIUT CPaBHEHHE CHTHaja MOPOTOBHIM ypoBHeM. Ecim curnanm Oosbiie
1IOpoTa, OH IepeiaeTcs Ha BBIXOJ YCTpoHcTBa. Ecim ke cHrHajn MeHbIIe WM paBeH MOpory, TO Ha
BBIXOJIE YCTAQHABIMBACTCS HYJEBOE 3HAUYeHHE. YCTPOWCTBO KOMIIGHCHPOBAHHOH OTCeYku 6
IPOM3BOJIUT TOAABICHHE IIYMOBOM IOpPOXKKH Ha pa3BepTke naepekrockona. C MOMOILBIO 3TOTrO
YCTPOICTBAa OTCEKAIOTCSA CUTHAJIBl aKyCTHYECKOTO CTPYKTYPHOIO IIymMa. 3Ha4eHHE MOopora OTCEYKU
YCTaHABIUBAETCSl CUTHAJIBHBIM IPOLIECCOPOM.

KommyTtarop 8 mepekirouaeT mepefady CUIHaAJIOB B MaMATh mpoueccopa. JInbo mepenarorcs
BBICOKOYACTOTHbIE OLIM(PPOBAHHBIE CUTHAIIBI, TM0O0 JE€TEeKTHPOBAHHBIE CUTHAJIBI.

B wutore, mpuemHbIl TpakT IeQeKTOCKONa MPOM3BOJIUT MOJHYI HH(POBYI0 00pabOTKy
yIABTPA3BYKOBBIX CUTHaJOB. PexxuM paOoThl NMPUEMHOIO TpakTa YCTAHABIMBAETCS CIIEAYIOIUM
obpa3zom:

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

- BblOupaercs punstp BY ,

- BblOupaercs punstp HY,

- YCTaHaBIIUBAETCs YPOBEHb OTCEUKHU,

- BbIOMpaeTcs BUJ CUTHaJIa BBICOKOYACTOTHBINA MIIN I€TEKTUPOBAHHBIH.

Hudposas yacts npuemHoro tpakta Y /19812 obnanaer pekopAHOI NMPOU3BOAUTEIBHOCTHIO —
7,2 MusUIMApa onepauuil B ceKyHay. [lepexon oT TpaIuIiMOHHON aHAJIOrOBOM 00pabOTKH CUTHAJIOB B
IpUEMHHKE YIBTPa3BYKOBOIO jAedeKkTockomna K Iu(poBoit 00padboTke oOecreunBaeT:

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

4.5 MHN3o00paxkenue y1bTPa3ByKOBbIX CHTHA/I0B. Pa3BepTka Tuna A

B nedexkrockone VY]/19812 mnpumeHnsercs TpaaMLMOHHOE HW300paXK€HHE YIbTPa3BYKOBBIX
CUTHAJIOB, pa3BepTka Tumna A. Ilpunuun dbopMupoBaHus pa3BEpPTKH IEMOHCTPUpPYET pUCYHOK 4.5.1.
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Pa3zBepTka Tuma A mpezacraBisieT coOON 3aBUCHMOCTbh aMIUIMTYIbl CUTHaja OT BPEMEHH, NMPUYEM
OTCYET BPEMEHU MPOU3BOAUTCS OT 30HIUPYIOLIETO UMITYJIbCA.

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

Puc. 4.5.1. I300pakeHue ynbTpa3ByKOBBIX CUTHAJIOB.
A) Pa3BepTka THna A.
b) Ilpo3ByurBanue u3enust NPSIMbIM YIbTPa3ByKOBBIM IIPE0OPA30BATEIIEM.

Hactpolika pa3sBepTku XxapakTepusyeTcsl IByMs IapameTpamMu: |C — BpeMs CIBUra Hayalla pa3BEpTKU
OTHOCHUTENIbHO 30HUPYIOIIEr0 MUMIyJbca (CABUT), [P — JUIMTEIBbHOCTh Pa3BepTKH (IIMPHUHA). DTU
napaMeTpbl yCTaHABJIMBAIOTCS B MEHIO «DKpaH».

4.6 YcTraHOBKa YyBCTBHTEJbHOCTH

B ynpTpa3zBykOoBOM KOHTpOJIE MPUHATO BBIPAaXaTh YYBCTBUTEIBHOCTH, KOAPHHUIIMEHT YCHUICHUS
U aMIUTUTY/ly CHUTHaja B OTHOCHUTENIbHBIX €AMHHUIAX, B JemnuOenax. [[ng crpaBku, OTHOIIEHUE
aMIUTUTY/L ABYX CUTHAJIOB B JIe[[M0O€Iax BBIYUCISETCS CIEAYIOIUM 00pa3oM

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

rae, Al — ammuTyna ucciaenyeMoro curana, A0 — aMImMTyAa CUrHalla, OTHOCHUTENBHO KOTOPOTO
NpOM3BOIUTCS cpaBHEeHUE, A [nb] — ammuTyna curHana B qenudenax.
AHaAJIOTUYHO BBIpaXaeTcs B Jierroenax KodpGUIUeHT yCHIeHUs

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

rae, K1 — koapdunument ycunenus, K [n1b] — ycunenue B nerubenax. 31ech K03 QUIUEHT yCUICHUS
BBIYUCIISETCS OTHOCUTEIIBHO €JMHUIIBI.

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

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

Ky — ko3 dunuent ycuinenus [nb]. YcranaBnuBaercst B MeHIO “OkpaH”’, MyHKT “yCHJICHHE .

Kapy — Kk03Q(hUIMEHT YyCHIEHHS CHUCTEMbl aBTOMATUYECKOM pErylIupoBKH ycuieHus [ab].
Hcnonw3yercs Tonbko B pexume “3axsar” crpoda AC/I#2. B octanbhbix ciaydasx Kapy=0 1b.

KBpu(t) — xoapduIHMeHT yCHIEHHS CHCTEMBbI BPEMEHHOHM PpEryJIMpOBKH YYyBCTBUTEIBHOCTH [nbB].
dopmupyerces B meaio “BPU”. Eciu BPU orkimoueno, Kpu(t) =0 nb.

ABy

701

601
Kepu(t)
501 JuarasoH
YCHITEHHA
40 1 K apy g;{}ce::{oro

30

20 1

Ky

10 -

Puc. 4.6.1. ®opmupoBaHue 4yBCTBUTEILHOCTH B YITPa3BYKOBOM JedexkTockorne Y J[9812.
JIuHMs KpacHOTO 1BeTa — o01Mil ko3 puureHT ycunaeHus npuemHoro tpakra Knp.

[IpencraBnenHoe pazaeneHue oduieit uyBcTBuTeabHocTH Knp o cucremam (ycuieHue, 3axBar,
BPY) oOecneunBaer ruOKOCTb ¥ MHOIOBAPMAHTHOCTh METOJIMK HACTPOMKHU YYyBCTBUTEIBHOCTH MJIS
IIPOBEICHUS HEPA3PYLIAKOLIETO KOHTPOJIA.

VYeranoBka kaxgoro u3 mapamerpos Ky, K,py, KBpu(t) npomssoxurcst pasnensHO, mo3ToMy
BO3MOXKHBI CUTyallMM Korja ux cyMma Knp BeixoauT 3a rpanuis! Auanasona 0-80 nb. B Takom cinydae
npousBoautcs orpanndenne Kmp na rpanunax Oab unu 80ab. OgHoBpeMeHHO Ha 3kpaH mpubopa
BBIBOJIUTCS] MHAMKAIUS OTPaHUYECHU.

[Tosicaum 310 Ha npuMepe. [lycTh npoBeneHa HacTpoiika pudopa ¢ ucnosnp3zoBanuem BPY. Ha
pucynke 4.6.2.A cBepxy Tmoka3zaH TpaduK YyBCTBUTEIBHOCTH NpubOpa, CHU3Y BHUJA dKpaHa. B
HaCTPOCHHOM cocTosiHuK ycuneHue 20nb. Teneps, [uisi M3MepeHMs IapaMeTpoB CUTHaIa 3X0l
ycwiienne Obuto yBenmmueHo 1o S0 nb — pucynok 4.6.2.b. B koHIle pa3BepTKH YYyBCTBHTEIBHOCTH
MPEBBINIACT MaKCUMaNIbHYI0. O0II1ast 9yBCTBUTEIIBHOCTh orpaHudnBaeTcs Ha ypoBHe 801b. Ha akpane
nedeKTOCKOoNa CBEpXy MOSABISETCS cepasi 1Mojioca, oKa3bIBaroliasl, YTo B JAHHOM Juana3oHe BPEeMEH!U
YyBCTBUTEIBHOCTH Npubopa Haxoautcs Ha rpanuie 80 nb.

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

20 Kepu(t) 201 Ky
Ky

KBpu(t)

Orpanndenne
YYECTEHTEAEHOCTH
Ha ypoeae +30 gE

31

31

L#1 sx0l %02

02

3xol

A |

A) Hactpoiika. VeuneHte 2015 B) Vcuneme 5018

Puc.4.6.2. Orpannuenue 4yBCTBUTEILHOCTH PUOOpA.

4.7 YpOBHHU YyBCTBUTEJbHOCTH

Korga roBopst 006 ypoBHE YyBCTBHTEIBHOCTH IIPH BBISBICHUU M pa3OpakoBke Ae(eKToB, TO
[0JIpa3yMeBAETCSl HE TOJBKO YCHUJIEHHME MPUEMHOr0 TPaKTa M aMIUIUTYJa 30HIUPYIOIIEr0 HUMITYJIbCa,
HO M HEKOTOPbIH ypOBEHb CHTHajJa Ha 3KpaHe npuodopa. B naHHOM ciydae peub ujer o0 ycTaHOBKE
aMIUIUTYIHBIX IOPOTOB aBTOMAaTHYECKUX curHanu3aTopos aedexkroB AC/A#1 u ACLI#2.

Kak npaBuiio, B ylIbTpa3ByKOBBIX AeeKTockonax aMIuuTy bl mopor ACJl oTcuuThIBaeTCs
0 DKpaHy, HalpuMep B IpolieHTax (mosiHas BeicoTa 3kpaHa 100%). Hactpoiika OpakoBOYHOTO YpOBHSI
[0 aMIUIUTYJIe TpeOyeT OJHOBPEMEHHOW YCTaHOBKH ycuiieHus npueMHuka u ypoBHs ACJI no skpany.
B nporecce kKoHTpoJs NePEKTOCKONMMUCTY YaCTO MPUXOJUTCS MEHITh yCWiIeHHe. TUNHUHBIN npumep,
KOrja HEeoOXOAMMO YCTAaHOBUTHh THUIl JAedexTa, IePEKTOCKONHMCTY HYKHO IPOaHAIU3UPOBAThH
9XOCUTHAJIBI OT JAedeKTa MpH MPO3BYYMBAHUH €r0 C Pa3HBIX CTOPOH (aMIUTUTY/bl CUTHAJIOB CHUJIIBHO
oTnuyaroTcs). JlepeKkTOCKONUCT BBIHYXK/IEH 3allOMUHATh YCWIEHHWE NpPHEMHHMKA IMpU HACTpOiike
OpakOBOYHOI'O YPOBHS JUIsl TOTO, YTOOBI TOTOM BOCCTAHOBUTH €T0. DTO HEYJAOOHO.

B npubope V19812 ammnutynusie nmoporu ACH#1 u AC/I#2 (OpakoBOUHBIM YpOBEHB)
OpuUBsi3aHbl K ycWieHHto npueMHuka. OHM BbIpaxkaeTcss B jaeuubenax. Ilpu u3MeHeHuun
YYBCTBUTEIBHOCTU Mpubopa mnonoxeHne ypoBHs ACJ| MmeHsiercsd, OTciexuBas AEHCTBUTEIbHOE
3HauUEHUE MPeeIbHON aMITUTY/bl CUTHAJIA.

[Tosicaum 310 Ha npumepe (cM. Puc. 4.7.1.). Ilycts ycranoBien OpakoBouHblid ypoBeHb AC/I#1
32 n1b no »XOCUrHamy OT KOHTPOJBHOTO OTpaXKaTelssd U yCUJICHHE MPUEMHHUKA MPU MPOBEICHUH 3TOM
onepanuu Toxke 0b10 32 1b (Puc. 4.7.1.A). Ctpo6 ACJI#1 pacnionoxxen Ha jgunuu 0 n1b pazmerku
skpana. Ecimu teneps ymeHpmuth ycuiieHue 10 28 b, To ctpod ACJI#1 mepeMecTuTcs Ha JIMHHUIO
pasmetku 3kpaHa —4 b (Puc. 4.7.1.b). JlelictBuTenbHO, MBI yMeHbITWIHN ycuiienue Ha 4 ab. Torma
MpeAeNIbHO JOMMYCTUMAsl aMIUTATY/1a CUTHaIa Toe yMeHbImuTcsl Ha 4 n1b. EcTecTBeHHO, OpakoBOUYHBII
ypoBeb ACJI#1 nomkeH OTCISKHBATh MOJIOKEHWE TMPEAETbHO JOMYCTUMOW aMIUIUTY/ABl CHUTHAJa
COTJIACHO HACTPOMKH, T.€. TOXKE JOJKEH YMEHbIIUTCA HA 4 1b.
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“l . 1 #1 0 “' : i 0
1. L R
| L |

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

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

4.8 Ortcuer aMILIUTY/IbI CHTHAJIA

W3mepenne ammiuTyAbl CUTHajla B JenuOenax Bceraa TpeOyeT yKa3aHUs YPOBHS, OTHOCHUTEIHHO
KOTOpOTO MPOU3BOJUTCS OTCYET, T.€. ypoBHs 0 n1b. Heobxoaumo ycTaHaBiuBaTh pa3jinyHblE YPOBHU
oTcyeTa aMIUIMTY/Abl B 3aBUCMMOCTH OT 3aJayd U3MepeHuil. B mpubope peanu3oBaHo 5 BapHaHTOB
U3MEPEHUS aMILIUTY/Ibl:

B ab no skpany.

B % 1o skpany.

B nb otnocutensHo 0 1b ycunenus.

B nb otHocuTensHo ypoBHs AC/I#1.

B nb otHocuTensHo ypoBHS AC/I#2.

W3mepenue aMIUIMTYl CHUTHAJIOB TMPOM3BOAUT celekTop (MeHo «CeneKkTop»), Npu4eM
JIOTIYCKAeTCsl OJHOBPEMEHHOE M3MEPEHHE AaMIUIUTYJAbl B JIBYX U3 ISTH BBILIE TEPEUUCICHHBIX
pexumax. PaccMoTpum moapoOHO pexXUMbl U3MEPEHUH.

H3mepenne aMIIMTYabl CUTHAJA B Jenudenax nmo 3kpaHy. B gaHHOM pexxume amIuinTyna
CUTHaJIa OTCUMThIBaeTcs oTHocuTeNnbHO 0 b pasmerku skpana. [Ipu 3TOM He yuuThIBaeTCsS yCUIIEHHE
npueMHHUKa. [laHHBINA PEKUM COOTBETCTBYET BU3YaJbHOMY OTCUETY aMILIUTY/IbI.

Ecnu ucnonb3yercs oTOOpaXkeHHE AETEKTHUPOBAHHBIX CHUTHAJIOB, dKpaH HMMEET Pa3METKy B
nenubenax B auanasone ot +3 no —20 nb. Yposenb 0 nb mpexacraBnsieT craHAapTHBIM ypOBEHb
nedexrockona. Ecnu ke oTOOpaxaroTcsi BBICOKOYACTOTHBIE CUTHAJBI, CepeluHa 3KpaHa (JIMHUS
pa3zBeptku) cocrtaBiser 0%. Hwuxusas rpanuna skpana —100%, Bepxuss rpanuma +100%. [Ipu
M3MEPEHHSIX aMIUIUTY/Ibl CUTHaIA B fieninOenax ypoau +100% wmm —100%, npuanmarores 3a 0 ab.

H3mepenue aMIuIMTYyAbl CUTHAJIa B NPOLEHTaX MO 3KPaHy. DTOT PEXHUM aHAJIOTUYEH
IpeAbIIYIIEMY C TOM JUIIb PA3HULIEH, YTO aMIUIMTYZA BbIpakaeTcs B poueHTax. YposeHb 0 1b 31ech
npunumaercs 3a 100%.

N3mepenue aMIUIMTYAbl CUTHA/IA B JAenudenax otHocuTeabHo 0nb ycunenusi. B nannom
peXUMe yUUTBIBaeTCSl ycuiieHue npueMHuka. Homp nenuben orcyera aMruinTyasl cootBeTcTByeT 0nb
pa3smeTkn 3KkpaHa mnpu ycwieHnn Toxe Onb. Ecim nanmpumep ycraHoBineHo ycunenue 40nb u
aMIUIMTYyJla CUTHaNa Mo 3KpaHy —61b, To B JaHHOM pexxume OyneT m3mepeHa amruiuryaa —46nb. A
€CJIM aMIUIMTYJIa CUTHAJa 1o 3KpaHy +21b, To JaHHbIM peXuM aact uamepenue —381b.

agrwNDE
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B stom pexxume 3a Ogb MpUHAT TPAKTHYECKU CaMblid OONBIIONW CHTHAJ, KOTOPBIH CIIOCOOCH
BOCIpUHUMATh  jAedekTockomn. I[loaromy wu3MepeHHe aMIUIMTYAbl JAPYrUX CUTHAJIOB  JIaeT
OTpULATeNIbHOE 3HAUYEHUE Aen0e.

N3mepenne aMIUIMTYAbl CUTHAJA B Jenudenax OTHOCHTEIbHO YypoBHeiln AC/A#1 wiam
ACJNI#2. DOTu pexuMbl SBISIIOTCSI OCHOBHBIMH IMpPU MPOBEICHUU HEPaA3pyLIAIOMIET0 KOHTPOJIS
u3nenuid. 3a Onb npuaumaercs BenuwuuHa OpakoBoyHOro ypoBHsI ACJ (#1 mnum #2) 1 OTHOCHUTEIBHO
HEro MPOU3BOAUTCS OIpeleieHHe aMIUIUTYIbl B nenubOenax. Eciu curnan Beile OpakoBOYHOIO
YPOBHSI, pe3yJabTaT HU3MEPEHHH — TIOJIOKUTEIbHBIE JEIUOeNbl, €CIU HUXKE — OTPULIATEIbHbBIE
IEenOenbl.

HeoOxoaumo caenath HECKOJIBKO 3aMeYaHUil OTHOCUTEIBHO U3MEPEHUI aMILTUTY/IbI.

1. Cenekrop aedexTockona mocie 3axBaTa U OOpaOOTKM CUTHAlla MEPBUYHO OIpPEAEseT ero
aMIUIUTYyly B MacmTabe aHaimoro-uudpoBoro mpeoOpazoBarens, a 3aTeM MNPOU3BOIAUT pPacyeT
aMIUIMTYZbI B AenuOenax B 3aBUCUMOCTU OT YCTaHOBIEHHOro pexkuma. [loatomy mpousBoguTcs
U3MEpEeHNe aMIUTUTY/bl CUTHAJA, €CIIM TOJIBKO €ro MUK HAXOAUTCS B mpejaenax skpana. Ecnu xe
aMIUIUTY/1a CUTHAJIa BBIXOJUT 3a TPAHUILY KpaHa, U3MEPEHUS He BO3MOKHBI.

2. JlebexkTtockonm wuMeeT JBa peXUMa OTOOpPaKEHHS CUTHAJIIOB — JIETEKTUPOBAHHBIE U
BbIcOKOYacToTHbIe. KoadduuneHt mepepayn MpUEeMHOrO TpakTa OTJIMYACTCS B ITUX PEKUMAX,
MO3TOMY HEJb3Sl COINOCTABJIATH HM3MEPEHHs] aMIUIUTYIbl BBICOKOYACTOTHOTO CHUTHAala C
JNETEKTUPOBAHHBIM, JJa’Ke €CJIM BHIOpAH OJJMHAKOBBINA PEKUM U3MEPEHUI.

3. IlpueMHbIif TpaKkT AePEKTOCKONA COACPKUT MEPEKITI0UaTeNb JUANa30HOB BXOAHBIX CUTHaIoB +1B
nan £10B. [Tepexon ot nuanasona +1B B nuama3on £10B co3maer gomoiaHUTENbHOE OCiIabaeHUE
curHanoB Ha 20nb ¢ morpemnocthto 12 ab. Ilpu u3MepeHHH aMIUIUTYIbl COCTOSIHHE
NEPEKIIIOYaTENsI He YU THIBACTCSI.

4. YyBCTBUTENBHOCTb NIpHUOOpa, CKOPPEKTHpPOBAaHHAs  IOCPEACTBOM  CHCTEMbI  BpPEMEHHOU
PEryIUPOBKH YyBCTBUTEIBHOCTH, TAK)KE€ HE YUUTHIBACTCS MPH MU3MEPEHUU aMIUIMTYIbl CUTHAJIOB.
OTO npaBUIIBHO, T.K. OCHOBHOE HazHaueHue cucteMbl BPU — BrlpaBHUBaHUE aMIUIUTYJ CUTHAJIOB
OT PABHOBENUKUX OTpaKaTelel, pPacHoOJOKEHHBIX Ha PA3IUYHOW TIyOMHE, WIM B CYIIHOCTH
obecrnieueHrne aMILIUTYTHOTO ropora 6pakoBku (ctpoda ACJ]) B Bue TOpU30HTAIBHON JIMHUM HA
JKpaHe.

5. UyBcTBUTENBHOCTh MpPHOOpPA, CKOPPEKTUPOBAHHAS CUCTEMOW aBTOMATHUYECKOH perylIMpoBKU
ycuiieHus: B pexxume “3axBar’ ctpoba AC/I#2, He yuuThIBaeTCs MPU U3MEPEHUSX aMIUIUTYIbI.
JlanHasi cuctema MpeaHa3HaueHa AJs MOJJAep)KaHUsS PeabHOM YyBCTBUTEIHHOCTH MpUOOpa Mpu
U3MEHEHUH KayecTBa aKyCTHUeCKOro KoHTakTa. Pexum “3axBar” crpoba ACJ/I#2 B OCHOBHOM
UCTIONB3YIOT NP paboTe O CHelHaIu3UPOBAaHHBIMU TPe0Opa30BaTEIAMU.

4.9 YcrpoiicTBO cHCTeMbl BpEMEHHOM peryiMpoBKH YyBCTBHUTEIbHOCTH

W3BecTHO, 4TO aMIUIUTyJa AXOCUTHAJA 3aBHCUT OT PACCTOSIHHMS MEXIy MpeoOpa3oBareieM U
nedexrom. B OmmxHEl 30He yiabTpa3BykoBoro mojst [1311 ata 3aBUCHUMOCT TIOCTATOYHO CJIOXKHAs, a B
JaJbHEeW 30HE aMIUIUTYJla 9XOCUTHAjla MOHOTOHHO YMEHbILIAETCsl C YBEIMYEHUEM PACCTOSTHUS MEXITY
[I2I1 u nedexTomM. DTO CBA3aHO C PACXOXKIECHHUEM YIBTPA3BYKOBOTO Iydka IpeoOpa3oBarTers,
HaJIMYUEM TOTJIOLIEHUSI U paccestHUsl BOJIH B MaTepuaje u3jenus. B MeTonukax Hepa3pyllaroero
KOHTpOJIsSI TpeOyeTcsl MPOBOJIUTh Pa30pakoBKy Ae(EeKTOB MO UX pa3Mepy. B OonbIIMHCTBE ciiydaeB
UCIIONIb3YeTCS Kakas-TMOO KOHKpeTHas Mojelb JaedeKTa, HalnpuMmep IUIOCKOJOHHBIM OTpa)kaTelb,
YIJIOBOM OTpakarenb (3apyOka), O0KOBOE NMUIWHIPHUYECKOE OTBEPCTHE, MPOMMWI W T.a. JIa Kaxmoi
MOJIEH pean3yeTcsi CBOS 3aBUCUMOCTh aMILIUTY/Ibl 9XOCUTHAJIA OT PACCTOSIHUSL.

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

40 40
pPerynupoBKn
HYYBCTEHTENbLHOCTH
20+ 20+

31 3mn BpakogouHblii
BpakoBoUHbIR YpoBeHb
YPOBeHb

IXOCHTHan ot
KOHTPONbHOTO
oTpaxKaTenAa

IXOoCHIHan ot
KOHTpONbHOTO
oTpaxaTena

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

Puc. 4.9.1. Ilpuniun paGoThl cCUCTEMbI BpEMEHHOM PEryTuPOBKH YyBCTBUTEIHLHOCTH.

B ynbTpa3ByKoBBIX AedeKTOCKOoax MPUMEHsETCsl BpEMEHHAs PeryJMpoBKa YyBCTBUTEIBHOCTH.
Ee 3agaya — U3MEHUTH YyBCTBUTENBHOCTh NMPHOOpA TaKUM 00pa3oM, YTOOBI aMIUIUTY/ bl 3XOCUTHAIOB
OT OTpa)kaTesiell OJMHAKOBOM (GOpMBI M pa3MepoB ObUIM paBHBI HE3aBHUCUMO OT paccrosiHus (Puc.
4.9.1.b). Torga 6pakoBouHbIil ypoBeHb (cTpoO6 ACJI) mpeacraBnseT co00il TOPU30OHTAIBHYIO TUHUIO
Ha 3KkpaHe nedekrockona. [lng storo cucrema BPY nomkHa M3MEHATh KOAPOHULMEHT YCUICHUS
npubopa co BpeMeHeM.

Ha3naueHue cHUCTeMBl BPEMEHHON pEryJIMpOBKHM UYYBCTBUTEIBHOCTH — BBIPABHUBAHUE
aMIUTUTY/l CUTHAJIOB OT OTpakaTelell OJMHAKOBOM (OpMBI M pa3MepoB, PAaCHOJIOKEHHBIX Ha
pasnuyHoi riryomHe. Ha mpakTuke BbIpaBHHMBAaHUE aMIUTUTY/ BCErJa MPOU3BOAUTCS B HEKOTOPOM
UHTEpBAJC 3a€PKEK DXOCUTHAJIOB, T.€. B 30He BPY.

B npubope YJ19812 peanusoBano aBa cTuis HacTpoiku cuctembl BPY - «Pyunoit» u «Teop.
Pacuer». Kpome TOro, mmeercs BO3MOKHOCTb BKJIIOUEHHMS M BBIKIIOYEHHs Bcell cucremsl BPY.
[Tapamerpsl HacTpoiiku ansi oOeux CcTWied XpaHATCS OTAEIbHO B MNaMsATH Npubopa, U NpU
3allOMMHAHUU HACTPOUKU TAK)KE COXPAHSIIOTCS HE3aBUCUMO.

Pab6ora ¢ mento cucremsl BPU npusenena B I1.6.7., mocnenoBaTenbHOCTh HACTPOUKH B KaXKIAOM
u3 ctuieit oocyxnaercs B [18. B nanHOM myHKTE paccMaTpuBaeTCsl IPUHIUI JEHCTBUS U YCTPOHCTBO
cucremsl BPY.

Ctnab BPY «Py4ynoii». B nannom crune kpusass BPU 3anaercs ¢ nmomompbto 16 touek. s
KaX/I0M TOUYKM ycTaHaBiMBaercs 3anepkka u ycuwienue BPY. Kpuas BPY mpexacraiser coboit
Ha0Op JTUHEHHBIX OTPE3KOB, coenuHsoMmUX Touku. Ha pucynke 4.9.2. nokaszana kpuas BPU B ctuie
«Pyunoit». Ha Heil ormeuensl mapamerpbl HacTpodku st Touku 09 (Ko, tg). B nmamazone ot
30HAMpYIOIIEero ummyiasca g0 Toukd BPY 01 (Hayamo KpuBOi) ycHUJIEHHE IOCTOSHHO M PaBHO
ycunenuto B Touke 0l. B nuamazone ot touku BPY 16 (koHen KpuBOI) M 0 KOHIIA JUAra3oHa
npo3ByunBanus ycuiienue BPY paBHo ycunenuto B Touke 16.
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HuarazoH
YCHIIeHHA
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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.

Cy111ecTBYIOT HEKOTOpPbIE OTPAaHUYEHHUSI B HACTPOMKE:

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

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

-  MMHMMAaJbHas 3ajaepkka Touku 01 (HayanmpHas TOYKAa) OTHOCUTENIBHO 30HIUPYIOIIEro UMIynbca 4
MKC,

-  MMHHMAaJbHas 3ajiepKKa Mex1y coceqHuMu Toukamu BPY 6 mxke,

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

B octansHoM nmapametpsl Touek BPY MoryT ObITh yCTaHOBIIEHBI TPOU3BOJIBHO.

Crunp «PyuHoi» npeaHasHaueH 11 HacTpoiiku BPY mo sxocurHamam OT KOHTPOJBHBIX
OTpakaTeseil, pacroJIOKEHHbIX Ha pa3auyHol riayOomHe. [l 2To 1enu  MCHOJIBb3YIOTCS
CHelnualn3upoBaHHble 00pa3lpl, HampuMep o0pa3lbl € IUIOCKOJOHHBIMU OTpaKaTeIsIMH WIH C
OOKOBBIMH LIMJIMHAPUYECKUMHU OTBepcTUsiMU. [locnenoBaTenbHOCT, HACTPOWKHM — OMpesensercs
KOMOWHaIMen oTpaxkareneil B oOpasme. OOBIMHO € KaxAbIM OTpa)xkaTesdeM (IXOCUTHAIOM)
COMOCTABIISIETCS OJJTHA TOUKA HACTPOMKH.

JlepexTockonm aBTOMaTHYECKHM MPOM3BOAUT TnepepacueT KpuBoil BPU mnpu wusmenHenuu
napamMeTpoB Kakoh-1r00 Touku. KauecTBO HACTPONKH KOHTPOIUPYETCS BU3YAIBHO (10 IKpaHy).

Ctuns BPY «Teop. Pacuer». CTuib TeopeTHUeCKH pacueT HpeIHa3HayeH IJIs 3aMEeHbI
TEXHOJIOTHH KOHTPOJs ¢ wucronb3oBanreM APJl mamarpamm, APJ] mkan, SKH agwmarpamm u T.10.
Koppekuust ycuneHuss mpueMHHMKa BO BpeMeHH (OT paccTosHMsI 110 nedeKkTa) B JaHHOM CTHIIE
MIPOU3BOIUTCS HA OCHOBAHUU M3BECTHBIX TEOPETUUECKUX 3aBUCUMOCTEH (110 popmymnam).

CrabunbHasi, XOpOIIO BOCIPOU3BOAMMAs CBSI3b AMIUIUTYJIbI AXOCUTHAJa C PACCTOSHUEM [0
nedexra HaOMOAaeTcs TMpPU  €ro MPO3BYYMBAHMU B JIaJbHEH 30HE YIBTPAa3BYKOBOIO IMOJIA
npeobpazoBarens. Cpady HeE0OXOIUMO OTMETUTh, 4To CcTHiIb «Teop. Pacuer» MOXHO NpPUMEHSATH
TOJILKO B METOJMKAaX KOHTpPOJs, Iie oOecreyrBaeTcsl Mpo3BydyHMBaHUE Ae(PEKTOB B JaibHEH 30HE
yIbTpa3BykoBoro mosst [19I1.
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@opmyibl  pacdyeTa aMIUIMTYIl 5SXOCHTHAJIOB B Ppa3MYHBIX BapUaHTaX MPO3BYUYHMBAHUSA
npejacrasiensl B Taou. 4.9.1.
®opmyiel Tabd. 4.9.1. B kauecTBe apryMEHTOB COJIEPKAT CJICTYIOIINE BEITMYUHBI:
R — paccrosinue Mexty mpeoOpa3oBaresieM U oTpaxkareseM B rpejaenax 30Hb1 BPY,
Ro — paccrosinue mexay [1911 u oTpakarenem B Hauase 30061 BPY,
0 - KO3 GUIMEHT 3aTyXaHUsl, YUUTHIBAIONIHIA TTOTJIOIIECHUE U PACCESTHUE BOJH B MaTepHale.
B dopmynax Tabn. 4.9.1. mpoBeneHO HOPMHUpPOBAHWE AMIUIMTYIbI dXOCHTHAJa OT OTpakarens A,
KOTOpasi MEHSETCS C PacCTOSIHUEM, Ha aMIUIUTYLy onopHOTO ypoBHsS Ag. Cuctema BPY xoppektupyer
YYBCTBUTEIBHOCTH B HEKOTOPOM HHTEpBajie BpeMeHHU. |’ paHHIlbl JaHHOTO WHTEpBaJla COOTBETCTBYIOT
JUana3oHy paccTosHui a0 aedextoB. Koppekins mpou3BoIUTCS HAYMHAS C HEKOTOPOTO PacCTOSHUS
Ro — navano 3ousl BPU u manmee. Benmuuuna Ay mpencrtaBisieT coOOW aMIUIUTYIy 3XOCUTHAJIA OT

OTpaxarecjisd JaHHOI'O THIIa U pa3MEpa Ha paCCTOAHHUHA 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 [Tpumepsi
ellb TeJlb

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

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

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

WINA B YaCTHOM Tun xpuBoii R ™ BEPTUKAIbHOE OTBEPCTHE.

ciyuae 11011 I13I1 BomH JI>MOa,

BOJIH B TOHKHUX oTpakaTeib HeOOJIBIIIOTO

TUTACTUHAX pa3Mepa Ha NOBEPXHOCTH WM B

(BOIHBI CEUEHHH TUIACTHUHBI —TPEIINHA,

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

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

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

nen Tun kpuBoi R™ U3/,

Cucrema BPY ¢dopmupyer BpeMeHHYIO 3aBUCUMOCTh KO3(pQHIMEHTa YCHJIECHHsS NpUEeMHHKA
Kepu(t) (cm. [14.6.). B ctune “Teop. Pacuer” Beinensercs 3oaa BPU ot Toukn Havanmo (tl1) 70 Touku
KoHell (t2) — pucyHok 4.9.3. B nuanazoHe OT 30HIMPYIOLIET0 UMIYJbca A0 TOYKH HA4yajlo yCUIICHHE
IIOCTOSIHHO, €r0 3aJaeT BeJuunHa — cIBUT (1b). YcuiieHue NpueMHOro TpakTa KOppPEeKTHpYeTcs B
npezenax 30H6I BPY cornacHo BeIOpaHHOM TeopeTnyeckoit 3aBucuMocTH. Touka «Havano» ykasbiBaeT
paccrosHue Rg , OT KOTOpOro HayMHAETCSl KOMIIEHCAIMsl YMEHbBIIEHMs aMIUIMTYIbl 3XOCHUTHAJA.
Ycunenue KoppekTupyercs (yBeJIHMuuBaeTcs) 10 TOYKM KoHell. B mpenenax 3ousl BPU ¢opmupyercs
nepenajx ycuwieHus (nb). OT Touku KOHeI M 10 caMOro KOHIA JMana3oHa MpOo3BydyUBaHHs (2 McC)
YCHUJIEHHE TOCTOSIHHO ¥ PaBHO CyMME CJBMra M mepenana ycuiaeHus. OTMETHM, 4TO CABUT YCHUIICHUS
MOYKET MPUHUMATH IOJIOKUTENbHBIE U OTpULaTeIbHbIC 3HaueHus neuubden. I[Ipu u3meHenuu cupura
[nb] Bca xpuBas BPY nepememaercs BBEpxX wWin BHU3, cM. Puc. 4.9.3.

B mento «Tun kpusoit BPU» 3amarorcs cinegyromue napaMeTpbl TEOPETUYECKON 3aBUCUMOCTH:
COOCTBEHHO THIT KPUBOM — R"? , R"%? , R™ , R"2 , RAO, koa¢dunmeHT 3aryxanus [1b/M]| u ckopocThb
3Byka [m/c]. Ilpu ycranoBke Tuma kpuBoii BPU cnenyer pykoBoacTBoBaTbes Tabmumei 4.9.1.
KoapduumeHnt 3aryxaHus yCTaHAaBIMBAIOT [0 CIPAaBOYHBIM JaHHBIM O MaTepuaylie WIH ero
ONPEAEISAIOT SKCIEPUMEHTANIBHO. OTMETHM, YTO CKOPOCTh 3BYKa B JAHHOM MEHIO HMKAaK HE CBS3aHa C
napamMeTpamMM HaCTPOMKH riyOMHOMepa. 3HaueHUe CKOPOCTH 37eCh MPEJICTaBIsAeT cO00i HU3NIECKyIO
BEJIMYHMHY, C Y4ETOM KOTOPOIH HpPOM3BOJIMTCS pacueT ociallieHus CUTHama oT BpeMeHH. CKopocTh
3BYKa 3aBHCHUT OT MCIIOJIB3yEMOT'0 THUIIAa BOJIH. E€ Hy)KHO BBOZIUTS €111€ pas.

Mento “Teop. Pacuer” oOecrneunBaeT BBIOOpP M YCTaHOBKY BPEMEHHOTO IOJIOKEHHS TOUYEK
Havasna ¥ KoHIa 30861 BPU (11, t2). B kaxmoil u3 Touek npou3BOAUTCS yCTaHOBKA ycumeHus. [Ipudem,
B Touke Hayajo (t1) 3amaercsa casur kpuBoit BPY, a B Touke KOHEll peAakTUpyeTcs nepenan KpuBoi
BPY (cM. Puc. 4.9.3.). YcraHoBKka ciBura B TOUKe Haydajlo IepeMelnaeT Bcro kpusyro BPY Beepx win
BHU3. [Ipn penakTupoBaHMM YCWIEHHS B TOYKE KOHEI U3MEHSETCS TOJbKO nepemnaj KpuBoi BPY.
Ilepenan xpuBoit BPU perynupyercs myrem koppekiuu 3atyxanus [ab/m]. Ecnu kosddumment
3aTyXaHUsl U3BECTEH U YCTAaHOBJIEH, HEJIb3s PENAKTUPOBATh YCUJICHUE B TOUKE KOHEII.
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ABy
8 0 Poe)

701 —

601 Ilepenan
Kepu(t) (aB)
501 JuarazoH
YCHITEHHA
40 I [OpHEMHOT 0
TPAaKTa

30

20 1

Ky
104

Touka Tougra
Hauano Komnern

Puc. 4.9.3. ®opmuposanue kpuoit BPY B ctuie “Teop. Pacuer”.

HpI/I M3MEHEHUH KaKoro-imbo u3 mapaMeTpoB CHUCTCMbI BPY I[e(l)eKTOCKOH ABTOMAaTH4YCCKHU

IIPOU3BOJUT MepepacyeT Bcel kKpuBoil. Ha skpane mpubopa n3o0pakaercss OJHOBPEMEHHO pa3BepTKa
9XOCUTHANIOB U kpuBast BPY, 4To mo3BossieT BU3yaabHO OTCIEKHBATH KAUECTBO HACTPOUKH.

Crune BPY “PydHoii” B OCHOBHOM mpeAHa3HadeH A HacTpolku cucreMbl BPU npu

MPO3BYYMBAHUKM H3AENUN B ONMkHEW 30He yibTpasBykoBoro mois [IDII, T.e. mamorabapuTHBIX
uznenuii, a ctuib “Teop. Pacuer” — mpu mpo3BydHBaHUHM KPYMHOTaOAPUTHBIX M3JENUN B JalbHEU
30H€ ynbTpa3BykoBoro nojs [1911.

[TPUMEYAHUA:

1. Tlpu Be16ope MeHto «BPU» otkmtouatorces ctpodbl ACI#1 u AC/I#2. Curnanuzanus 1eeKToB He
BBIJIa€TCSl.

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

3. Ecmu cucrema BPY BkiroueHa, Bo Bcex pexxumax paboTel mpubopa aeiicTByeT HacTpoiika BPY B
COOTBETCTBUM C BBIOpaHHBIM cTHIIeM. CTHIIb HACTPOHKH OTOOpa)kaeTcsi B CTPOKE YCHJICHHS B
BEPXHEU 4acTH KpaHa.

4. B ciyuae BbIXOJa OOILEro yCWJICHHUs NMpHEMHUKA 3a mpenaensl auanazoHa 0 — 80 nb mossnseTcs

cepas 1moJsioca Ha BepXHel Wi HUKHel TuHuM pa3BepTku (cM. [14.6.). Ilpu Bei6ope meHto 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 MMOJCBEYUBACTCS LIIYMOBOW KaHBOM.

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

W3MEPEHHs MMapaMeTPOB KaKOTro-TuOO0 W3 HUX. [ 3TOW Ienu CIyXKHUT CENeKTOp — YCTPOWCTBO
BhIZIeNIeHNsI curHana. B gedexrockomne Y /19812 cenekTop peann3oBaH MporpaMMHBIM CITOCOOOM.

Cenextop pabortaer cienyromum obpasom. Ha skpane medexTockoma oToOpakaeTcsi CUMBOJ

cenekropa — OykBa S B pamke (Puc.4.10.1.). TlomokeHre cuMBOJIa CeIEeKTOpa MO BEPTUKAIN 3a7aeT
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aAMIUIUTYIHBIM MOPOT MOMCKA CUTHAJA, a €ro IMOJIO’KEHHWE MO TOPU30HTANIM OINpeAeNsieT HauyalbHYIO
TOYKY TIOMCKa I10 BpPEMEHH. AMIUIMTYJIHBI TOPOT CEJIEKTOpa M300paKaeTcs JBIOKYIICHCS
ropu3oHTaIbHON nuHUel. [lowck curHama MpOUCXOAMT CleBa-HANMPaBO OT CHUMBOJIA CEJIEKTOpa [0
KOHIIA Pa3BEPTKH.

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

|

|

T i
Puc.4.10.1. 3axBaT 3X0cUTrHaia ¢ MOMOIIBIO CEIEKTOPA.

Ecnu sXocurHan mpeBbIIAET MOPOT CEIEKTOpa B O0JIaCTH TMOWCKa, OH OoOHapyxeH. [lamee
MPOU3BOJIUTCS aHAJIU3 CUTHAJA OT TOYKM OOHApPYXEHHUS B HEKOTOPOM MHTEpBaje BpeMeHHU. [laHHBIN
MHTEpBaJl 3aJaeT MapKep 3axBara. Mapkep 3axBaTa u300pakaeTcsi B BUAE€ OTpe3Ka rOpPU30HTAIbHOU
JUHUM, JAJMHA KOTOpPOro IOKa3bIBaeT HMHTEpPBal BPEMEHU, a IOJIOKEHHE MapKepa IO BEpTHUKaIU
YKa3bIBaeT aMIUIUTYAY MAKCUMAJIbHOTO CUTHAaJA.

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

AMIIIUTYla CUTHalIa U3MepsieTcs B JBa 3Tana. BHadane HaXOJUTCS MaKCUMAalbHBIA OTCUET
CUTHajla B IpejesiaX MapKepa 3axBara, 3aT€M IPOBOAMTCSA BBIYMCIEHUE aMIUIMTYIbl B AenuOenax.
Pesynbrar (1b) 3aBucuT OT TOrO, Kakoil ypoBeHb mpuHAT 3a 0 b, T.e. ompexaensercs pexUMOM
U3MEpEeHHUS.

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

Bce mapametpbl cenexTopa, aMIUIMTYAHBIH IOPOT, IOJOKEHUE IO TOPU3OHTANIH, MIMPUHA
MapKkepa 3axBaTa, yCTaHaBIMBAKOTCA B MeHIO “Cenektop”.

4.11 W3mepwuTtesb 3a1epKKH

W3mepuTenpb 3aepKKH SIBIISETCS AIeMEHTOM ceekTopa. B nedexrockone Y /19812 peanuzoBano
Tpu cnoco0a M3MepeHHs 3aJIepKKU YIbTPa3BYKOBBIX CHTHAJIOB: MO (PPOHTY CHTHasa, MO MUKy U
METOJIOM TIepexoja uepe3 Houb. M3MmepeHue 3aiepKKW IPOU3BOAUTCA CEINEKTOPOM (MEHIO
«Cenexropy). [IpuHIUT U3MepeHUs s TIEPBHIX IBYX CIOCOO0B AEMOHCTpUPYET pucyHok 4.11.1.
Crioco®6 u3MepeHus: 3aJepKKM HSXOCHTHala MO (POHTY pealn3oBaH B OOJBIIMHCTBE MoJIENei
yIABTPA3BYKOBBIX JE(PEKTOCKOMOB. 3/1eCh BpeMs 3aJepKKH OIpenenseTcs OT MOMEHTa W3Iy4YeHUs
30HJMPYIOLIETO UMITYJIbCa O MOMEHTA MIPEBBIILEHUS 9XOCUTHAJIA HaJl IOPOTOM CeleKTopa — T g.
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W3mepenue 3aepKKH Mo MUKY MIPOU3BOJIUTCS B TOUKE MaKCUMyMa 3XOCHTHaia — [ . [Ipuuem
HaXO0JKJIEHHE MaKCUMyMa OCYIIECTBIISIETCS B TIpeiesiax Mapkepa 3axBara cenekropa (cm. 11 4.10).

Jns  JAEeTEeKTHPOBAaHHBIX JXOCUTHAJIOB 3HAUCHHs 3aJCPKEK ¢ u T, oranyarTcs
npUOIN3UTENBHO HA Y2 UX JUIUTEIHHOCTH.

Tn

3K
IXOCHIHaN

Mopor

Ty

Puc. 4.11.1. U3mepenue 3aep>KKu 3XOCUTHANIA 11O (PPOHTY U 11O MHKY.

W3mepenus 3aaepkku “o muky” U “no (poHTY”’ MOTYT HCIIOJIB30BAaThCs Uil aHalIu3a
BBICOKOYACTOTHBIX CHUTHAJIOB. AJITOPUTM M3MEPEHUM 37€Ch TAKOW K€, HO €CTh HEKOTOPHIC OTIHYMS.
BricokoyacTOTHBIN CHUTHAJI UMEET TOJIOKHUTENIbHBIE M OTpHUIATeNbHbIE Moiynepuoasl. Ecau mopor
CEJIGKTOpAa YCTAaHOBHTH ITOJIOKUTEIBHBIM, TO B PEXHME “TI0 (PPOHTY’ H3MEpPEHUE IPOU3BOIUTCS B
TOYKE TPEBBIINICHUS] CUTHAJIAa HAJl MOPOrOM, a B PEeXKHUME “TO0 MHUKY 3aJepiKKa OMpeesseTcss Ha
MOJIYIIEPHOJIE C MAKCUMAIBHOM aMILTUTYy10i. Eciu ske mopor cesekTopa OTpUllaTeNbHbIN, U3MEPEHUE
3aIepKKH “TI0 (PpOHTY” TPOU3BOIAUTCS B MOMEHT MOHWKEHHUS CUTHAJIA TOJ TMOPOT U “NO TMHUKY’
HaXOJUTCI MOMEHT BPEMEHU C MAKCUMAJIBHOM OTPUILIATEIbHON aMIUIUTYI0M CUTHAJIA.

Crioco6 u3MepeHus 3aep kKU 110 MePEeXo/ly CUTHAIA Yepe3 HOJb MosicHseT pucyHok 4.11.2. B
JAHHOM CJIy4ae aHAJTU3UPYIOTCS TOJIHKO BHICOKOUYACTOTHBIE CUTHAIIBI.

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

. (_ﬁ[)ﬁ;"" 3

MOMEHT HZMEPEHHI SANEPEEH DXOCHIHATIA

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

W3mepenne mnpou3BoAMTCS B JBa dTamna. BHauane mpoucxoauT oOOHapyKeHHWE CHUTHajda B
MOMEHT IPEBBIIIEHUS €T0 HaJl IOPOrOM CEeIEeKTOpa. 3aTeM OCYILECTBISETCS TOMCK MOMEHTAa 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 OTpHLIATENILHOTO MOpora M3MEpeHHe 3aJEpKKH NMPOUCXOAUT aHanornyHo. Curaan
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OOHapy>XMBAETCS MPU €ro yMEHBIICHHH (HUXKE MOpOTa), a U3MEPCHHUE 3aJICPKKU IPOU3BOIAUTCS B
OmkaiIel TOUYKe Tepexoa CUrHaja 4epe3 HOJIb (CHU3Y-BBEPX).

Jannbiii cioco® u3MepeHus 3aJepKKU 00JIaJJaeT BBHICOKOW CTaOUIIBHOCTHIO, T.K. MOJIOKEHHUE
TOUKH Iepexo/ia CUTHaJIa Yepe3 HOJIb HEe 3aBUCUT OT aMILIUTY/Ibl CUTHATIA.

3HaueHue 3aepKKH CHUTHAJla, U3MEPEHHOE B Pas3MYHbIX peKMMax (pa3sHbIMU crioco0ammu),
Oyaer oTinyaTthes. DTO OOCTOSTENHCTBO HYXKHO YUYUTBHIBATH IPH HACTPOWMKE TIIIyOMHOMEpa, T.K.
MCXOJHOW BEJIMYMHOM 1715 pacyeta koopauHat nedekra X, Y u H — saBisercs 3aaepxkka.

PaccmoTrpum mnorpemHocTH u3MepeHmid. [l Bcex CHOCOOOB HM3MEpPEHUH  3a7Cp>KKH
XapaKTepHO ONpeeIeHne MOMEHTa BPEMEHM, B KOTOPOM CHUTHAJ MepeceKaeT HEKOTOpblil mopor. B
o01ieM ciydae UMeeTCsl TPU COCTaBJISIOUINX MMOTPEIIHOCTH:

- MOTPEIIHOCTh, CBSI3aHHAsl C KOHEYHBIM HHTEPBAJIOM TUCKPETH3AIUU CUTHAA,
- MOTPEHIHOCTh, BHOCUMAasi HETOYHOCTBIO YaCTOThI JUCKPETHU3AIIHH,
- MOTPENIHOCTh U3-3a HeCTAOUJIbHOCTU CUTHAJA (M3MEHEHHUE CUTHAJIA BO BPEMEHH, HAaJIH4UKe IIyMa).
YacroTa AMCKpETU3alMU YIbTPA3BYKOBBIX cUTHaIOB B mpubope Y /19812 cocrasnser 80 MI'm.
Ecnu mpoBoauTh u3MepeHue 3aJep>KKH MO 3THM JaHHBIM, TO MUHMMaJbHasi MHTEPBaJ MOrPEUIHOCTH
OyzeT paBeH JUIMTETbHOCTU OJHOTO MEepUoia TUCKPETH3auH, T.€. 12,5Hc. J{71s noBBIIeHUs] TOYHOCTH
B J1Ie(heKTOCKOIE MPeayCMOTPEHa TOMOTHUTENbHAs 00paboTKa CUTHAJA C TOMOIIBIO CIUIAH-(YHKIIHIA
(crmaitH uHTepnonsAuus curHanoB). CyHOCTh 00pabOTKH COCTOUT BBIYUCIICHUN BETUYMHBI CUTHAJA B
cepenuHe Mexy Toukamu auckperuszanuu (Puc. 4.11.3.). CrtaifiH-QyHKINS annpoOKCUMHUPYET CUTHAT
M0 YeThIpeM OnmkaiimuM Toukam oTcueta. [locie 0OpaboTku HMHTEpBaANl AUCKPETHU3AIMH CUTHAJIOB
CTaHOBUTCSA 6,25 HC, UTO COOTBETCTBYET YacToTe Auckperusauunu 160MIm.

Iropor rnocne cnianH MHTePNonALMK YacToTa

OTCUYETOB CUrHana yBenuumMeaeTcA B 2
pasa 160 MMy

q
Ta 12,5 HC

NOrpeWHeCTE

. 3,125 He
HCXOIHBIH CHITHAT

ACTOTAa OTCIETOR
80MI '

6,25 He

Puc. 4.11.3. [loBbllIEHNE TOYHOCTH U3MEPEHNUS 3aI€PKKH C TOMOLIBIO CIUTAWH WHTEPIIOJISILINH.

B mmdpoBbIX ycTpoiicTBaX MOTrpemIHOCTh U3MEPEHUN WHTEpBala BPEMEHM BBIPAXKAETCS CICAYIOIIUM
obpazom — [+0, —Td], rne Td — nepuox auckperusanmu. [Ipu BBenEeHHM TONpaBKU Ha 2 mepuona
JUCKPETU3allMM TOJYyYUM HMHTEpBaJl TOTPEIIHOCTH CHMMETPHUUYHBIA OTHOCHUTENBHO H3MEPEHHOTO
3Hayenus [+Td/2, —Td/2]. Takum oOpa3oMm, HaMMEHBIIMH MHTEPBa] IOTPEIIHOCTH OLU(PPOBKU
curHaioB coctasjsiet [+3,12Hc, —3,12Hc].
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Bropas cocraBnsiomas MOrpeUIHOCTH H3MEpPEHUsT HHTEpBajlla BpPEMEHU CBs3aHa C
MOTPENTHOCTHIO YaCTOTHI AUCKpeTu3anuu curaana. B mpubope Y /19812 vacrora 8OMI 11 hopmupyetcs
KBapLIEBBIM reHepaTopoM. OTHOCHTEIIbHAS IIOTPELIHOCT YacToThl coctaBisier +30%10°. B ykasaHHOi
IOrPEIIHOCTH YIUTHIBACTCS H3MEHEHHE YacTOThl B Auanasone temmeparyp —10° + +45°C u crapenue
reHepatopa B TeueHuu 10 ner. JlaHHasg MOrPEUIHOCTh YYMTHIBAETCS MPUOOPOM IMpU ONpeAeTeHUN
o011eil MOrpenIHoCTH U3MEPEHUS UHTEpBaJla BPEMEHH.

Hccnenyemble  ynbTpa3BYKOBbIE  CHTHAJbl  BCETAa  MMEIOT  HEKOTOPYIO  IIYMOBYIO
COCTaBISIONIYI0. B mpoiiecce n3mMepeHuil CUrHal MOXKET TUHAMUYECKH MEHSTHCS, HalmpuMep, 13-3a
M3MEHEHHUsl KauecTBa aKkycTuueckoro koHTakta mexnay [IDI1 u uzngenuem. M3mepenue 3aiepkku B
KOKJIOM TakTe paboThl mpubopa OyaeT uMMeTh pa30poc, CBs3aHHBIA ¢ ATUMU (akTopamm. [ns
MPABUJIBHOTO U3MEPEHHUSI 331€PKKU HEOOXOJUMO MPOBOJUTH CTATUCTUYECKYIO 00pabOTKy U3MEPEHUH.
C aT0ii nenpio npudbop 3anoMUHAET 16 U3MepeHui U Mo MOJIYYSHHBIM JIaHHBIM IPOBOIUT BBIYUCIICHUE
MaTeMaTUYECKOT0 OXKUAAHUS 3a/I€PKKH, TUCIIEPCUH U MTOTPEIIHOCTH. B kauecTBe Moienu i pacuera
MOTPEIIHOCTH BbIOpaHa MoOJedb C MPSAMOYrOJbHOW (yHKUMEH pacrnpenencHusi BepOsSTHOCTEH.
JloBepuTtenbHbli HHTEPBA NOTrPEIIHOCTU 95%.

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

AT = ATII + ATc + T*KGF,

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

412 T'ayounomep

[myOuHOMEp YNBTPa3BYKOBOTO JEe(EKTOCKONA pealn3yeT KOCBEHHBIM METOJ H3MEpEHHi
KoopauHAT JedexTa. [IyOMHOMEp WCHONB3yeT BpeMs 3alepKKHW DJXOCHUTHala, H3MEpeHHOe
CEJIEKTOpPOM, JJsi pacuera KoopauHar. PacueTHble cooTHouieHus! ((HopMyisibl) BO BCeX CIydasx
YUUTBIBAIOT BpeMsi MmpodOera BOJIH B IpeoOpa3oBarene U MaciiTad Iepexoja OT BPEMEHHU
(MHKpPOCEKYH/IbI) K KoopauHate (MuumMeTphl). O0o3HaueHHEe KOOpAUHAT AedeKTa B IBYX OCHOBHBIX
CXeMax IMpO3ByYMBaHUS IpejacTaBieHo Ha pucynke 4.12.1. Ilpu wucnonb3oBaHUM OPSIMOTO
npeoOpa3oBarensi u3MepsieTcss TiyOumHa 3aneranus nedexra H. C  momompio HAKIOHHOTO
npeoOpa3oBarTessi HaXOIAT BE KOOPAUHATHI oTpaxkaTesst X U Y.

B nedextockone Y9812 rmyOmHOMEp ycTpoeH ciemyrommuMm obpazom. Mento «[imybuHOMEp» B
pexxume «HacTpoiika» OCYIIECTBISIET ONEpanyuy HACTPOWKHU TIIyOMHOMEpa, a M3MEPEHHE KOOPIUHAT
MIPOM3BOJIUTCS CEIEKTOPOM.

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

«ABTOpacyeT».
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A) B)

Puc. 4.12.1. Cxembl IpO3BY4YHBAHUS OTpaXkaTeei 1 0003HaUYCHHE KOOPAUHAT Je(eKTa.
10) npsiMbIM TIpeoOpa3oBaTEIeM.
b) HakIOHHBIM ITpeoOpa3oBaTeeM.

Crunp «Tadamunblii». 371ech napamMeTpbl HACTPOMKHM HETIOCPEICTBEHHO YCTaHABIMBAIOTCS B
MeHto. Jlnst mpsimoro mpeoOpasoBateisi, koopaunarta H, BBogutcs Bpems 3azxepxku B [IDI1 — Th
(MKC), ¥ CKOPOCTh TPOAONBHBIX BONH B m3nemmu — CL (m/c). B nmanpHeimeM pacder TiyOWHBI
3aseranus Je)eKTa MPOBOAUTCS 1O popmyIIe

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

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

Jlisi HaKJIOHHOTO TpeoOpa3oBaTessi BBOMISTCS CICAYIONIME MapaMeTphl HACTPOWKH: BpeMs
3anepxkku B [1DI1 — TXy (MKC), cCKOpocTh TonepedHbix BosiH B usnenuu — CT (m/c) u yrosr BBojIa - O
(rpam). CenekTop, ONpeaeIuB BpeMs 3aJIEpKKU |, MPOU3BOIUT pacdyeT KOOpAUHAT 1o hopmyriam

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

3HavueHHUs TapaMEeTpPOB HACTPOWMKH JUIsi KaXKIOTO TMpeoOpazoBareliss JIOJDKHBI  OBITH

IpeBapUTEeNIbHO M3MEpPEHBl Ha CTaHAApTHHIX oOpasmnax, Hanpumep CO-2, CO-3 mo 'OCT14782-86
w V1, V2 npu pabote 1o 3apyOeKHbIM METOIMKaM KOHTPOJIS.
Jnamna3oHbl 3HaUYE€HU TTapaMeTPOB HACTPONKH B CTHIIE «TaOIUYHBIN MTOKa3aHbI HUXKE.

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

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

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

Txy = 7,000 (mxc), CT =3260 (m/c), a = 50,00 (rpam).
Crunp «TabnuyHbIi» peanu3yeT METOAUKY HaCTPOMKH TIIyOMHOMEpa, KOTOpasl IUPOKO HCIOIb3YeTCs
B e(heKTOCKOMmax 3apyOe’KHOTO MMPOU3BO/ICTBA.

Ctuab «ABTOpacyer». DTO Hambojee YHUBEpPCAJIbHBINM CIOCOO HACTPOWKH. 3/1eCh pacdeT
KOOpIUHAT JeheKTa MPOU3BOAUTCS 1O (hopmyaam

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

B pacuerax yuacTByroT mapamerpsl HacTpoiiku Th, TX, Ty (MKC) — BpeMs 3aep>KKH BOJIH B
npeobpazosarene it koopauaat H, X, Y coorBerctBerno u Mh, Mx, My (Mm/MKc) — macmiTaObl
npeoOpa3oBaHMsl KAl BpeMEHHU B mkainy koopauHat H, X, Y.

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

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

PaccmMoTpuM MeTOIMKY HACTpOWMKH, peajan3oBaHHY0 B mpubope. Jlns Bcex KoopAHHAT
QITOPUTM HACTPOMKM OJWHAKOBBIM. BriGepem nas mpumepa koopaunaty H. Ilycte mnpsiMbiM
nmpeoOpazoBaTeieM U3MEPEHbI 3aJIeP>KKH JABYX JOHHBIX dXocurHanoB T1=7,757/mkc u T2=14,513 mkc.
Tonmuna uznenus u3 ctanu 20mMMm (yiuct). Torga B HACTPOGHHOM COCTOSIHUU JUIS TIEPBOTO TOHHOTO
sxocurHana (T1) rmyObunomep nomxeH mokaspiBath H1 = 20,0 MM, a 11 BTOPOrO JOHHOTO
sxocurHana (T2) koopaunata H2 = 40,0 mm.

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

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

Mh = AH/ (T2 — T1) = 20/(14,513-7,757) = 2,960 Mm/MKc.
A KOT1a YCTAHABJIMBACTCA KOOPAHUHATA Hl, HpI/I60p ONpeaACIsICT BpEMS 3aICPIKKU B npeo6pa30BaTeJle
Th = T1 - H1/Mh = 7,757 — 20/2,960 = 1,001 mxc.

B nanHOll Meronuke mnapameTpsl TNIyOMHOMEpa pacCUMTBHIBAIOTCS aBTOMATUYECKH IPH
yCTaHOBKE KoopAuHAT. FIMEHHO 110 3TOM NpUYMHE CTUIIb Ha3BaH «ABTOpPAcCUET».

Crunb  «ABTOpacueT» 3ayMaH Kak OCHOBHOH cmoco0 HacTpoilku riryOMHOMEpa.
[TocnenoBaTeabHOCTh HACTPOMKU UACHHO IIPOCTA — 3aIIOMHUTDH 33JI€PKKU DXOCUTHAIOB U YCTAHOBUTH
KoopAuHaThl. JIaHHBIA CTHUJIL JaeT OIpelesieHHYI0 CBOOOAY B HAcTpOMKEe IIKalbl TIIyOMHOMEpa.
Hanpumep, ans HakIOHHOTO MpeoOpa3oBareis OTCUeT KOOPAUHATHI Y MOXKHO YCTaHOBHUTH OT TOUKHU
BBojia 1011, a koopauHaty X ompenensth oT nepenHeit kpomku 1911

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

[Tapamerpsl HacTpoiiku it ctuieil «TaOauuHbBIN» U «ABTOpacyeT» XpaHsTCs OTAEIbHO B
namsTH npubopa W IpU 3allOMUHAHUM HACTPOWKH TaKXKe COXPaHSIOTCS OTHeNnbHO. Vcnonbp3oBaHue
TOW WJIM MHOM TPYMIBI MapaMeTpoB JJIsl pacyeTa KOOpJIUHAT U JUIsl (GOPMUPOBAHMS Pa3METKH IKpaHa
110 TOPU30HTAJIU ONpeeNsieTcsl Ha3HAaUeHUEM CTHIISA B MeHIO «[ myOnHOMEp».
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PaccMOTpUM HCTOYHHMKHM TOTPEIIHOCTEH ompeneneHus koopauHaT AedekToB B mporecce
YABTPAa3BYKOBOIO KOHTPOJS M3JENUNA MOTPEeIIHOCTh IiIyouHomepa Qopmupyercs U3  Tpex
COCTaBJISIOLINX:

1. TlorpenrHocTh U3MEpEHUs 3aaepKku dxocurHana - AT.

2. TlorpenrHocTu HACTPOMKHU MapaMeTPOB TITyOMHOMEpa.

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

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

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

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

rae: ATh, ATXY — MOrpeniHocTh yCTAaHOBJICHHOTO 3HAYCHUS BPEMEHH 3aJCPXKKH BOJH B HPAMOM U
HaksioHHOM 1311 cooTBeTCTBEHHO,

ACL, ACT — norpenrHoctb CKOPOCTEH yJIbTPa3ByKOBBIX BOJIH,

Aa - TIOTpenHOCTh yrila BBOJIA MPeodpa3oBaTesl.

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

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

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

B meroankax ynbTpa3BYKOBOTO KOHTPOJISI U3JENUN CYIIECTBYET OONBIIOE KOJUYECTBO THIIOB
00pa31loB, HCIONBb3yeMbIX M HACTpOHKM mapaMmeTpoB nedekrockoma. I[Ipumensiercs mmpokas
HOMEHKJIaTypa YJbTPa3BYKOBBIX IpeoOpa3oBareneil. MeTOAUKH OpUEHTHPOBaHbl Ha BBISBICHUE
pa3HOOOpPa3HBIX THIIOB JEPEKTOB.

[Tpu moBepke mpubOpa HOPMHUPYETCS] TOJIBKO MOTPEUIHOCTh M3MepuTens Bpemenu AT, T.e.
MOTPEIIHOCTh H3MEPEHUS HHTEPBAIA BPpEMEHHU OT 30HIUPYIONIET0 UMIYJbca 10 3xocurHana. [Toatomy
B METOJIMYECKUX JOKYMEHTaxX CIEAyeT YKa3blBaTh MPHEMbI HOPMHUPOBAHUS MOTPEIIHOCTH U3MEPEHUS
KOOpJMHAT OTpakaTelnei.

4.13 ABTOMaTHYeCKHii CUTHAJIU3ATOP Ae(eKTOB

ABTOMaTHYECKUI CUTHAIN3aTOp N1€()EKTOB SIBISIETCS CEPBUCHBIM ycTpolcTBOM. Ero ocHoBHOE
Ha3Ha4yeHHe — BbIpabaThIBaTh CBETOBOW M (MJIM) 3BYKOBOH CUTHAN MpU OOHapy)XEHHM CHUTHala OT
nedexra. Paccmorpum obmme npunnumnsl padotst AC/.
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B meroaukax yiabTpa3BYKOBOTO KOHTPOJIS aHAIM3UPYIOTCS HE BCE CUTHAJBI, OCTYMAOIINE OT
npeoOpaszoBarens, a TOJBKO CUTHAJBI, MOMAJarolie B HEKOTOPHIA [Mana3oH 3aJepkKeK, B 30HY
KOHTPOJISL.

Cuctema ACJ] ynbTpa3ByKoBOro AeeKTOCKOIa MMEET CTPOO, OTMEUAIONIUN 30HY OKHIIaHUS
CUTHAJIOB OT Je(EKTOB, U OJUH HJIK HECKOJIbKO MOPOroB, MO KOTOPHIM MPOU3BOAUTCS OOHApYKEHUE
nedextoB uiau oueHka ux omacHoctu. ACJl nedekrockona moaAepKUBAeT JBAa METO/Ja KOHTPOJS —
9XOMETO]1 U TEHEBOH 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 ACJl ycranaBmuBaeTcss Ha
9KpaHe Je(eKTOCKOoNa B COOTBETCTBUHU C AMAINa30HOM IiyOuH 3aneranus nedexron. ITopor AC,
BEPTUKAJIbHOE PpACMONIOKEHUE CTpoOa, YCTaHABIMBAEeTCA IO AaMIUIUTYA€ HXOCHTHala OT
HCKYCCTBEHHOT'0 OTpakaTelnsi B oOpasie. Eciu B mporecce KOHTpOIIsl CUTHAN OT JieeKTa Mmonajgaer B
ctpo0 ACJI ¥ mpeBbIILIAeT MOPOT, BBIJAETCS CBETOBAs M (WIM) 3BYKOBas CUTHanM3auusa. B oOmem
cllyyae B 9XOMETO/I€ MCII0JIb3YeTCsl IPU OPOrOBBIX YPOBHS:

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

BbpakoBOUHBIi YpOBEHb OTMEUAET MaKCUMAaJIbHO JOMYCTUMYIO aMIUIUTYAY 3XOCHUTHaJa OT JedeKTa
(mpenenbHas YyBCTBUTENBHOCTH). Eciau sXocurHan oT jgedexTa MpeBbilIaeT OpaKkOBOYHBIM ypOBEHD,
NeQeKT CUMTAIOT HEJIOMYCTUMBIM, H3JeNne OpaKkyoT.

YpoBeHb QuKcanuu OOBIYHO YCTAaHABIMBACTCA MO aMIUIMTyJAe Ha 6 nb Huke OpakOBOYHOTO.
VYpoBeHb ¢uKcanuu IpenHazHaueH s oOHapykeHHs ((UKcaluu) CyHIECTBEHHBIX Je(EeKTOB B
u3nenuu. Ecin sxocurHan ot aedekra MpeBbIIIaeT YpoBEHb (PUKCALMU, €r0 OTMEYAIOT B >KypHale
yABTPA3BYKOBOTO KOHTPOJsl MM Ha Jedexktorpamme. Kpome Toro, Ha ypoBHE (QuKcanuu
OIIpEICTISIFOTCS YCIOBHBIE pasmepsl nedekra (cm. [OCT 14742-86).

[Tocine MOAHOrO MNPO3BYYMBAHUS H3JENUS MPOBOAMTCA aHAIMU3 JE(PEKTOB C aMIUIUTYIAMH
9XOCHTHAJIOB BBIIIE YPOBHS (uKcanuu. Jlis MpUHATHS pelieHHs] O KadecTBE M3AEIHs HCIOIb3YIOT
JIOTIOJTHUTENbHBIE KPUTEPHH OpakOBKH, HAIIPUMEpP, CyMMapHasi yCJIOBHAs MPOTSKEHHOCTb IE(PEKTOB,
KOJINYECTBO JOMYCTUMBIX (TI0 aMILTUTYe) AedeKToB Ha Jto0bie 100M cBapHOTO 1IBA U T.JI.
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[TouckoBbIli YpOBEHBb MpeaHA3HAYCH IS OOHAPYKEHHS SXOCHUTHAJIIOB OT HECIUIONIHOCTEH B
mpolecce cKaHUpoBaHUS u3enusa. KayecTBo akycTHYecKoro KOHTakTa mpeodpazoBaTels ¢ U3elIieM
3aMETHO YXYAILIaeTcs, Korga mpeoOpa3oBaTellb JOCTaTOUYHO OBICTPO MEPEMEIIAlOT MO MOBEPXHOCTU
m3nenusa. OOBIYHO, JUISI HAJIEKHOTO OOHApYKEHHUS DXOCUTHaIa, NOHWCKOBBIH mopor AC]|
yCTaHaBIMBAETCs 110 aMIUIUTye Ha 6 1b Hike ypoBHA (hukcaruu.

Ecnu kakoi-nmu0o 3XOCHUTHANl MPEBBIIAET MOUCKOBBIM ypOBEHb, CKaHHPOBAHHE MPEKpallaioT,
HAXOJAT MaKCUMaJIbHBIA 9XOCUTHAII OT Ae(eKTa U 3aTeM aHAIU3UPYIOT AePEKT MO YPOBHIO (pUKCALIUU
1 OpaKkOBOUYHOMY YPOBHIO.

B TeHeBOM MeTO/Ie aHAIM3UPYETCS aMIIUTY/1a CUTHaIIA ripotesiero uznenue (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, KOTOpPbI 3axBarbiBaeT npouenmuil curnain. CpabarsiBanue ACJ|
IPOUCXOJUT TPU YMEHBIIEHUHM aMIUIMTYAbl CHTHAJa HWXKE I0pOra, KOrjaa IOSBIAETCS TEHb OT
nedexra.

B nedexrockone Y]/19812 peanuzoBano nBe cuctembl AC/l, o6o3Hauennbie kak AC/#1 wu
AC/I#2. KaxJas U3 cucTeM UMeeT He3aBUCUMBIE CTPOOBI M MOXKET paboTaTh 3XOMETOJIOM U TEHEBBIM
meronoM. Taxkxke ACH#] u AC/#2 BbIIAIOT CBETOBYIO U 3BYKOBYIO CHUTHAIM3ALMIO Ae()EKTOB
HE3aBHCHUMO JIpYT OT JIpyra.

Crpo6sr ACI#1 u ACJI#2 nmo aMIumMTyae NMpUBSA3aHbl K YyBCTBUTEIBHOCTH NpUOOpa U IO
BPEMEHHOMY TIIOJIOKEHUIO YCTAHABIWBAIOTCS OTHOCHUTENBHO 3O0HIUPYIOUIETO uMIyibca. Takoe
TEXHUYECKOE pellleHne obOecreuynBaeT He3aBUCUMOCTh paboTbl ACJ/] OT HM3MeHEHHUs MapaMeTpoB
9KpaHa (3aJepXKa pa3BepTKH, MUpUHA pa3BepTky, yeuaenue). ACHA#] u AC/I#2 paGoTaioT TOJIBKO €
CUTHAJIaMH, HaXOLIUMHUCS B MIpEAeax dKpaHa.

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

ACJ1#2 nMeeT NOMOIHUTENBHO PEKUM 3aXBaTa CUTHaja. B TaHHOM peXnMe BKJIIOYAETCSl CUCTEMA
aBTOMATHUYECKOW PEryJUpOBKU YCUJICHMS, KOTOpas TMOAJICPKHBAET BHIOPAHHBIN CUTHAlI Ha ypOBHE
ctpoba ACJI#2.

Metoanueckn cuctema ACJI#1 sBnsiercs OCHOBHOH. B OOJBIIMHCTBE METOAMK KOHTPOJIA
pexoMenayercs ucnoias3oBatb AC/#1. Cucrema AC/I#2 BcnomorarenbHas. OHa HCHONB3YeTCS B
CJIOKHBIX METOJMKaX, Korja 3ajeicTBoBaHbl 0o0e cucteMbl. Hampumep, NeQeKTOCKON IMO3BOJSET
IIPOBOAMTH KOHTPOJb 3€PKAJIbHO-TEHEBBIM METOAOM. JIaHHBI METOA NpPH KOHTPOJIE JIMCTOB MOXKET
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OBITh peaNM30BaH C TIOMOIIBIO OJHOTO TIPSIMOTO COBMEIIEHHOTO  IpeoOpa3oBareis. 3/ech
AHAITM3UPYIOTCS AXOCHTHAIIBI OT Ae(EKTOB B TEJIE JMCTa (IXOMETO) U OAHOBPEMEHHO JOHHBIN CUTHAT
(rereBoit meton). Torma ctpod ACJ/I#1 HacTtpamBaercs Ha paboTy 3XxomeToqoMm, a cTpod AC/#2 —
TEHEBBIM METOJIOM.

4.14 JueproHe3aBHcHMAs NAMSATH

YabpTpazBykoBoil nedekrockon YJ[9812 comepkUT IHEProHE3aBUCHMYIO MaMsITh 00beMoMm 64
merabaiita (FLASH mamsTh), B KOTOpPOH COXpaHSIOTCS JaHHbIE HACTPOMKH M  PE3yJIbTaThbl
yABTPA3BYKOBOTO KOHTpouyis. MHpopmarus, 3anucaHHas B TaMATh, COXPAaHAETCS Jaxe IpHU
OTKJTIOYEHUHU aKKyMYJISATOPA.

Hacrpoiiku nmpubopa u pe3yabTaThl KOHTPOJISI OPraHU30BaHbI B (haiibl (6J10KU JMaHHBIX). Daiin
COCTOUT M3 JBYX yacreil. B mepBoii wactu (aiina 3anuceiBaeTcs MHPOpPMALUA, BO BTOPOH HacTH —
rOJI0COBOE COOOIIIEHHE.

®aiin HacTpoWKH (YacTh 1) comepKUT Bce MapaMeTpbl CHUCTEM Je(EeKTOCKOma, BKIIIOYAs
cocTosiHMe MeHI0. Kpome Toro, B HEro 3ammuchIBaeTCsl JaTa W BpeMs HACTPOWKH, MH(OpManus o
npeoOpaszoBarene, TEKCTOBbIe KoMMeHTapuu (38 cuMBOJOB). Bropas wacte (aiiia HacTpoiku
COJIEPKUT TOJIOCOBOE CooOIlleHue anuTesbHOCThi0 31,7c. B sHepronezaBucumMoil mamsaru
coxpanstorcs 32 ¢aitina HacTpOHKH.

daiin pe3yabTaToOB YIbTPAa3BYKOBOT'O KOHTPOJISI COJCPKHUT JaHHBIE HACTPOUKH mpubdopa, Oydep
OTCYETOB CHTHAJa, JaTy W BpeMs KOHTPOJsL, HWHPOpPMALKI0O O IMpeodpa3oBarene, TEKCTOBBIC
komMMmeHTapun (38 cumBonoB). Bo Bropoil uactu (aiinma coxpaHseTcs TOJ0COBOE COOOIICHUE
umTenpbHOCTRI0O  31,7c. Beero B JHEpProHe3aBUCMMOW TaMsaTH 3amuchiBaetess 216  daiimoB ¢
pe3yibTaTaMy yIbTPa3BYKOBOTO KOHTPOJISL.

4.15 Kanaa cBs3u npudopa ¢ IBM

Cas3b nprbOpa ¢ NepCOHANBHBIM KOMIIBIOTEPOM ocymiecTBisiercs yepe3 muny USB (Universal
Serial Bus) npu ckopoctu nepenaun gaHHbIX 12 merabut/c. [Ipubop noaxmouaercs K KOMIBIOTEPY C
nomMomeio kabenst USB, KOTOpbIi BXOOUT B KOMIUIEKT mocTaBku. Ha 3aaHeilt manenu mpuOopa
pacIoyio’keH craniapTHeli pazbem USB tun B.

Ha ¢wusnuyeckom ypoBHe Tomosorus muHbel USB mpencrasnsercs B BUAE MHOTOYpPOBHEBOM
3Be3abl (Puc. 4.15.1.). YnbrpasBykoBoil nedextockon YJ[9812 moxer ObITh MOJKIIOUEH B JI00OE
MECTO IIMHBI, 0003HaueHHoe Ha pucyHke «Y3en USB». VcrpoiictBo mmuel USB rapantupyer
KOPPEKTHYIO paboTy 000pYyIOBaHUS HPU «TOpSYeM» MOJKIOYEHUH M OTKIIIOYEHUH NepupepuitHbIX
YCTPOMCTB, T.e. MOXHO CBOOOJHO MOAKIIOUaTh M OTKIOYaTh YJI9812 B mmHY, He BBIKIIOYAS
KomIbloTep. JlomyckaeTcss OAHOBpEMEHHOE MOJKIIOUEHHE HECKOJIbKUX MpubopoB Y/I9812 B mmny
USB.

ITpotokon mumuel USB npenycmaTpuBaeT aBTOMaTu4YecKoe ONpesieiieHne YCTPOHCTBA Ha IIUHE
¥ aBTOMaTU4YecKoe coeanHeHne ¢ HuM — nportokoin Plug and Play. B cBsi3u ¢ aTiM Ha skpaH npubdopa
YJ19812 He BBHIBOOUTCA HUKAKUX COOOIIEHHH 0 paboTe muHBL. Bce onepanuu mo ycTaHOBKE CBS3U U
nepeaaye JaHHBIX WHUIMHUPYIOTCS MPOrpaMMaMHM, YCTAHOBJIIEHHBIMU Ha TIEPCOHAIBHOM KOMIIbIOTEpE.
Bonee moapobnas undopmanust o padore Y9812 ¢ mepcoHaTbHBIM KOMIBIOTEPOM MPUBOAMUTCS B
OTIMCAaHUH MTPOTPAMM.
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| [lepcoHanbHBIM KOMIIBIOTED
Kopuesoii yposens RootHub

Y3ea USB
HUB1
KOHIIEHTPATOP fl:ll:l[\
HUB2 g
KOHLIEHTPATOP 0 T:I 1]
Y3en USB

II/
V3en USB

Puc. 4.15.1. Crpykrypa mmnsr USB.

CKOpOCTHasi CBs3b C KOMIIBIOTEPOM PE3KO COKpALIAeT BpeMs INepefayd JAaHHbIX KOHTposst. C
JIpYroil CTOPOHBI MOSBISAETCS BO3MOXKHOCTD IEPEAAYN JaHHBIX NPO3BYUYMBAHMS B PEAJIbHOM BPEMEHHU.
Hedexrockon Y/19812 MoxkeT UCIONb30BaThCs B KauecTBe NMepU(PEpUItHOro ycTpoiicTBa KOMIIBIOTEPA
B CUCTEMAX YJIbTPa3BYKOBOTO KOHTPOJIS.
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5 Opraspl ynpabJ/jieHHs H HHIMKAIIUH, YCTPOHCTBO MEHIO Mpudopa.

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

Knomku Be1OOp a
pexumMa paboThl
«Hacrtpotika» u
«Y'3 KOHTp OJIb» Kuorku  pabotsr
C YTIp aBJBTIOIINM
MEHIO
Knormka Bb130Ba
MEHIO pabOoTHI C
MaMATHIO TIPUOOpa. Konrakt
3anvce WM YTCHHUE OJTHOTIP OBOTHOTO
JAHHBIX HAC TP OMKU unTEep eiica
U JaHHBIX YJIbTpa- [ IUTSL CAUTBIBAHUSI
3By KOBOT'O KOHTP O- nanmbix 1T
TS
WNnnukarop
Knornka Bb130Ba BITIOUCHI 1T AHHA
KOHTEKCTHOU
MIOMOIIT WNunukatop 3apsaa
- - aKKy My JEITOpa
Kxomku mip okpy TKH F1-F4 xHomku BBIOOp a Knomnka BritOUeHUs -
TJIaBHOTO MEHIO Iy HKTOB TJIABHOTO MEHIO Brixmrouenns npudopa

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

Brutouenne u BBIKITIOUEHHE 1e(DEKTOCKOIA OCYIIECTBIISIETCSI KPATKOBPEMEHHBIM Ha)KaTHEM Ha
KHONKY “Bri1-Boika”. IIpu HopManbHOM BKIIIOUEHUHU IPpUOOpa BbIIAETCS KOPOTKUN 3BYKOBOM CUTHAII,
3aropaercst uHaAnkarop “IluTanue” M Ha SKpaH BHIBOJIUTCS 3acTaBKa, C HH(popMaIuei o Ture, HoMmepe
npubopa U Bepcuu mporpaMMmHOro obecrieueHus. Jepexrockon Y/19812 roroB k pabore u oXugaer
YCTaHOBKY peXrMa pabOoTHl.

VYapTpa3BykoBoOH J1ePEKTOCKOI UMeeT /iBa pexknuma padboTel «HacTpoiika» n «¥Y3 KOHTPOJIbY.
Pexxum ycraHaBnmmBaroTCS TP HAXKATUM Ha OJHOMMEHHbIe KHOmMKH (cMm. Puc.5.1.). B pexume
«HacTtpoiika» npou3BOANTCS YCTaHOBKA BCEX MapaMeTpoB Je(eKTocKona, HEOOXOIUMBIX IJis
MPOBEACHUST HEPA3PYIIAIOIIETO KOHTPOJS MO KaKOW-TMO0 KOHKPETHOM Metoauke. B pexume «Y3
KOHTPOJIb)» TIPOU3BOJIUTCS MOUCK, OOHApYKeHUE AePEKTOB U ONPEIEICHNE UX TapaMeTPOB.

Pexxum paboTbl oToOpakaeTcsi B OKHE, pacloji0KEHHOM B BEPXHEM JIEBOM YIIIy 9KpaHa. B atom
K€ OKHE BBIBOAMTCS nara u Bpems (Puc.5.2.).

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

BepxHsis cTpoka 0TOOpa)kaeT COCTOSIHHME aKKyMyssiTopa. B HEW BBIBOAMTCS — CHMBOJ
aKKyMyJsiTOpa, €ro HampsbkeHue U Tok. [lomokurenbHOoe 3HAaYeHHME TOKa ITOKa3bIBaeT 3apsn
akKymyJsiTopa oT uctounuka nutanus NI1-9414, a orpuriarenbHoe 3HAYEHHE — pas3psl B Mpoliecce
ABTOHOMHOW paboTHI.
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B HmxHEl cTpoke BRIBOJIUTCS CUMBOJI HarpeBaress dKpaHa, ero coctosiaue (Bxi unu Beikn) u
TeMIiepaTypa BHYTpu Kopmyca npudopa (rpan. C). HarpeBatenb skpaHa mpenHa3Ha4eH sl paOOThI
npubopa Npu HU3KKUX TemrepaTypax. Ero pekoMeHayeTcss BKIOYATh P TeMIepaType OKpyKarolen
cpenpl HUXKE ~10°C. TemmepaTypa BHYTpH mpubopa Ha 10-15°C  Bbume uem TeMreparypa
OKpY’KaroIlel cpefipl, T.K. MPUOOP BBIACIAET TEIUIOBYIO SHEPTHUIO MPH pabOoTe JIEKTPOHHON CXEMBI.

OKHO COCTOSHHUSA

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

CumBon OyIMIbHAKA
EE U €r0 COCTOSIHUE

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

| JKPAH {Censktong

Puc.5.2. Buemnwnii Buj sxpana nedexrockomna Y J19812.
OxkHO pexuma pabOThl U OKHO COCTOSIHHSI aKKYMYJIATOPA.

CBepxy B cepeluHe JKpaHa BBIBOJUTCS CTPOKA YCWIEHHS. 37€Ch MEPBbIl CUMBOJ — CTUIb
HacTpoiiku cuctemsl BPU (“PYY” — ctuinp “Pyunoit”, “Teop” — ctunb “Teop. Pacuer”). Ecniu cuctema
BPY otkiroueHa, NaHHBI CHUMBOJ HE BBIBOOUTCS. BTOpONM CHUMBOJI — TpPEYroJbHUK — CHMBOJI
ycuJIeHUs. 3a HUM KPYNHbIM HIpU(TOM cieayer Ko3PQPUIMEHT YCUICHHUs] IPUEMHUKa B Jlenuoenax.
Janee manbiM mipupTOM yKa3zaHa BeIMUMHA KOPPEKIUHU ycuiieHus B pexxume “3axsat’ ACL#2, Toxe B
nenubenax. Ecnu gaHHbBIN pexXUM OTKITIOYEH, BETUYMHA KOPPEKIIMH YCTaHOBJIEHA B HOJIb.

[Tox ctpokoit ycuieHust pacmosioxkeno noise ceeroBoi nHaukanun ACI#1 u ACJI#2. BeiBog
JaHHBIX B 3TO TMOJE€ OJMHAaKOB g oOeux cucreM. PaccMOoTpuM UMHAMKAIMIO Ha MpUMeEpe
curHamm3atopa ACJ#1. Ecou cucrema ACJ#1 BriroueHa, B JaHHOM II0JI€ BBIBOJUTCS HAMKCh
ACJI#1. OmgnoBpemeHHOo Ha d3kpaHe oroOpaxkaercs ctpod ACJH#1. Ecim curnammzarop AC/#1
BBIKJIFOYEH — HaANUCH HeT. Eciu BKiIIoUeHa CBETOBas MHAMKAIUS U MPOU30ILIO0 cpabaThiBaHUE, TO Ha

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

...... Boooonoceancandenssnnsansanogeanaaascancacbansnasansas| ]

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

5 M BPOHTY B 5

[Ipu HaxkaTu Ha KHONIKY F1 pacmonoskeHHyIO 1Mo
riaBHBIM MeHI0 « OKPAH» mosBisieTcs ympasisioniee
MEHIO

Puc.5.3. Baemnwuii Buj sxpana gedexrockorna Y 19812,
BEI30B yIIpaBIISIOMero MeHI0 «Kpamy.

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

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

- DIEeKTpOaKyCTHYECKUU TPaKT,

- DOkpash,

- Cenexrop,

- T'mybunomep,

- ACH#1,

- ACH#2,

- BPY,

- Yacel byunpHuK.

I'maBHoe MeHi0 pexnma «Hactpoiika» nMeer 8 MyHKTOB, M TOJBKO 4 U3 HHUX MOTYT
OJIHOBPEMEHHO O0TOOpaxarbcsi Ha SKpaHe. CMelleHrne MYHKTOB IVIAaBHOI'O MEHIO BIIPaBO WJIM BIJIEBO
(MpoKpyTKa) MPOU3BOJUTCS HAXKAaTUEM Ha KHOIKHU <=, =, PACIIOJIOKEHHBIE 10 KPasiM IPYIIbl KHOMOK
F1-F4 (cm. Puc.5.1.).

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

- DkpaH,

- Cenexrop,

- ODOyHKIUH,

- Crom.

[Ipn nHaxxatum Ha kHOnkHu F1-F4 mpousBoautcs BbIOOp J0OOOT0 MyHKTa INIABHOI'O MEHIO (CM.
npumep Ha Puc.5.3.). BeiOop myHKTa MEHIO MHAMIMPYETCS IIYMOBOM KaHBOM IO MEPUMETPY OKHA
JaHHOTO MyHKTa. OJHOBpPEMEHHO MOSBISETCS OKHO YIPABIAMOIIEr0 MeHI0. BpiOop simeMeHTOB
VIIPABISIONIEr0 MEHIO, PEeJaKTHPOBAHHME MApaMeTpoB Ae(eKTOCKONA OCYIIECTBISETCS KHOMKAMHI T,
— =¥, 4, PacIoJIOKEHHBIMM CIIPAaBa B BEPXHEHN 4acTu nepenHen nanenu. [loBTopHoe HaxkaTue Ha
kHOTKy F1-F4 oTMeHsieT BBIOOp, OKHO YIIPaBIISIOIIETO MEHIO TTPOITaIaeT.

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

OKHO MOMOIIM 3aXBaThIBAET PEAKLUUU KHOIOK <¢—, — MO3TOMY IIPU HPOCMOTPE MOMOIIH
HEBO3MOKHO PEIaKTUPOBATh MapaMeTphl 1e(PEeKTOCKOIa C MOMOIIBIO0 S3TUX KHOIIOK.

B kaxxnom wu3 pexuMoB pabOThl ACUCTBYET CUCTEMa JOJTOBPEMEHHOM MaMATH, KOTOpas
BBI3BIBACTCS HAXKATHEM Ha KHOIIKY «/lanHbIe». B pexume «HacTpoiika) Npon3BoIUTCS 3alIOMUHAHUE
WIM 3arpy3ka napaMeTpoB jaedeKkTockomna (HacTpOeK), a B pekuMe «Y3 KOHTPOJIb)» 3alIOMUHAIOTCS
WJIM TIPOCMATPUBAIOTCS PE3yabTaThl KOHTPOJIS.

Ha mnepennioro mnaHenbs npubopa BBIBEACH HHAMKATOP 3apsAa aKKymyjisaTropa «3apsiay.
WuaukaTtop TOpUT B mpolecce 3apsana akkymyinsatopa oT uctounuka nutanus HWII-9414. Tlo
OKOHYAHUU 3apsja WHANKaTOop racHer. Paborta muamkatopa «3apsii» HE 3aBHCHT OT COCTOSHUS
nprbopa — BKIIOYEH WJIH BBIKIIFOUEH.

Ha nepenneii manenu mpubopa yCTaHOBJIEH KOHTAKT oJHONpoBogHOro mHTepdeiica «IIITD».
OH mpenHa3HaueH JUIs CUMTHIBAHMS JAaHHBIX M3 YIbTPa3BYKOBBIX mpeoOpa3oBateneil. CunThIBaHUE
JAHHBIX MPOUCXOTUT AaBTOMATHUYECKU, €CIM COECIUHUTh KOHTakThl uHTep(deiica. Ha ux ocHoBe
MIPOU3BOJUTCS aBTOMATHYECKas HACTPOWKA IeHeparopa 30HAMPYIOIIUX HMMIYJIbCOB W IMPUEMHUKA.
JomnonuurtensHo uHpOpMAIUS O Mpeodpa3oBarese 3aluChiBaeTCA B JaHHbIE HACTPOWKHU M B JaHHBIC
pPE3yJIbTaTOB KOHTPOJIS.

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

3. Beixox renepaTopa 30HIAUPYIOLIUX UMITYJIbCOB.

BXO/I. Bxon npueMHuKa yabTpa3ByKOBBIX CUTHAJIOB.

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

HAYHIHUKMU. [ToakntoueHne TOIOBHBIX Telne(OHOB.

USB. TloakiroueHne KaHaia YHHUBEPCAIBHOM MOCIEI0BATENFHON IIMHBI CBSI3U C MEPCOHATBHBIM
KOMIIBIOTEPOM.

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

agrwNE

6 Menio pe:xxuma padorbl «Hacrpoiikay»

Menw «HacTpoiika» ycTaHaBIMBAaeTCs NP HAKATUM Ha KHONKY pexuMma «Hacrpoiika» Ha
nepenHei nanenu npudopa. B pexxume «Hacrpoiika» napamerpsl Ae(eKTOCKoIa CrpyIIUpOBaHbl 0
CUCTEMAaM U IPEJICTaBJICHbI B BUJIE AJIEMEHTOB IJIaBHOTO MEHIO:

- DIeKTpOaKyCTHYECKUU TPaKT,

- DkpaH,

- Cenexrop,

- T'mybunomep,

- ACH#1,

- ACH#2,

- BPY,

- Yacel bynnpHuK.

VYka3aHHbIE 2JIEMEHTBI PAcIOJIOKEHbI CleBa — HallpaBO B HIDKHEW YacTu 3kpaHa. B mpouecce
HACTPOIKK mpulopa KenaTesIbHO MPUIEPKUBATHCS MOCIEI0BATEIbHOCTH HACTPOHKH CUCTEM CJeBa —
HAIpPaBo TaK, KaK OHU PacOJIOKEHbI B MEHIO.
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6.1 MeHI0 «IJIEKTPO-aKYCTHYECKH TPAKT»

B nanHOM MeHIO cOOpaHBl TapamMeTpbl AJIEKTPOAKYCTUYECKOTO TpakTa — 3TO HapaMeTphl
npeoOpaszoBaressi, TeHepaTopa 30HAUPYIOLUX UMIIYJIbCOB U MpUeMHUKA. CTpyKTypa YIpaBIIsSIOILEro
MEHIO MpeJIcTaBlIeHa Ha pucyHke 6.1.1.

B mnepBoil crpoke OkHa «DNEKTpo-aKycTHdecKuil TpakT» BbIOOp mois «IIDID» oTkpsiBaeT
JoYepHee OKHO C JIaHHBIMH YJIbTPA3BYKOBOTO IpeoOpa3oBarens. 3aroyioBOK JOYEPHETO0 OKHA
«WMudopmanus o I1DII». 3gech mMmeercs BO3MOXHOCTH BBOJA THIA M HOMepa mpeoOpa3oBaTels.
Bri6op monst «BeIxoa» 3akpbIBaeT JAHHOE JOYEpPHEE OKHO, YIPABJICHHUE CHOBA IEPENACTCS OKHY
«OQNEeKTPO-aKyCTUYECKUIN TPAKT».

Bri6op cTpoku Tuna uiam HoMmepa npeoOpaszoatens B okHe «MHbopmarms o [I911» oTkpriBaeT
ele OJHO J0YepHee OKHO, MMpeIHa3HAueHHOe JJIs BBOJA CUMBOJIBHON MH(pOpManuu. B nanHHOM okHe
uQpbl, OYKBbI U CUMBOJIBI PACIHOJI0KEHBI B HIAXMAaTHOM MOpsAIKe. Mapkep YCTaHOBJECH Ha JIEBBIH
BepxHHil cuMBOI «0». C MOMOIIBI0 KHOMOK T, ¢, =, ¥ HEOOXOIMMO yKa3aTh CHMBOJ, a 3aTeM JUIA
nepeJayu ero B peJakTUPYEMYIO CTPOKY HY)KHO Ha)kaThb KHONKY <. B penakrupyemoil crpoke okHa
«Hudopmanus o [13I1» no3unms BBOAAa CHMBOJIA HOJCBEUMBACTCS MHTalomMM Kypcopom. Korma
IIPOM3BOJIUTCS BBOJ CHMBOJA, OH IMOMEIIAETCS B MO3ULIMI0, 0003HAYEHHYIO KypCOpOM, a caM Kypcop
NEPEXO/IUT B CIEIYIOLIYIO TO3ULIUIO.

OkHO BBO/Ja CHUMBOJIOB 3axBaThiBaeT peakmuum kHomok F1, F2, F4. Kuomkamu F1, F2
IIPOU3BOJIUTCS NEPEMELIEHHE Kypcopa IO CTPOKE pelakThupoBaHMs (BOpaBo wiM BieBo). Knonka F4
(Bbixon) ucnonb3yercs A 3aKPHITHUSI OKHA.

Tum 1 HOMEp YNBTPa3BYKOBOTO MpeoOpazoBaTessi, YCTaHOBJIECHHBbIE B OkHE «MHpopmarus o
[1211», B nanbpHEHIEM COXPAHSIOTCS BMECTE C JAHHBIMU HACTPONKHU JIe(heKTOCKONa U C Pe3yIbTaTaMu
KOHTPOJISL.

YbpTpa3ByKoOBEIE IMpeoOpa3oBarenu, mocTaBisieMble ¢ naedekrockonom Y9812, cHaOXeHbI
yunamMM MaMsITH, B KOTOPbIX 3amucaH HMX Tull W Homep. llocine cuuThiBaHMS JAHHBIX U3
npeoOpaszoBares Mo OJHONPOBOJIHOMY MHTep(elicy, ecinu Bbl MOATBEPKIAETE UCIOIB30BAHNE ITOTO
[I211, ero Tum, HOMEp M AJIEKTPOHHBIH HOMEp 3amuchiBatoTcd B OKHO «MHpopmanus o I19ID».
[ToaToMy naHHOE OKHO B OCHOBHOM MpeHa3HA4YeHO AJIs IpocMoTpa faHHbIX [1311.

Bo BTOpo#i cTpoke okHa «DJIEKTPO-aKyCTHUYECKHUU TPAKT» MPOU3BOIUTCS YCTAHOBKA YACTOTHI
yIbTpa3ByKoBoro npeoodpaszoparteins. Yacrora [1911 BeiOupaeTcss u3 cnucka CTaHJAPTHBIX YaCTOT (CM.
Puc.6.1.1.).

Kak wu3BecTHO, 4acToTa YNbTPa3BYKOBBIX KOJEOaHUN ompenensiercs Mbhe303JEMEHTOM B
npeobpazoBarene. YcraHoBKy 4yactoTsl [IOI1 B gedexrockone HyKHO MOHHMMATh Kak ONTHUMAJIbHYIO
HacTpoiiky ['31 n mpuemHuKka noj yacToty npeodpas3oBarens. B n1aHHOM IMyHKTE MEHIO Mpu BbIOOpe
YacTOThl YCTAHABIMBAIOTCA ONTHUMalibHas JuMTenbHocTh ['3M ontumanbhble ¢unbtpel BY u HY
IpUEMHHUKA.

B Tpertbeit ctpoke BwmIOMpaercs Bup curHana: JIET. — nerexktupoBaHHble curHanbl, BU —
BBICOKOYACTOTHBIE CUTHAJBL. B OOJBIIMHCTBE METOIUK HEpa3pyILAOLIEro KOHTPOJIS HCHOJb3YIOTCS
JETEKTUPOBAHHBIE CUTHAIIBL.

B gerBepToii cTpoke OKHa «DJIEKTPO-aKyCTUYECKUHN TPAKT» yCTAaHABIMBAETCS YPOBEHb OTCEUKH
B Jenubenax Mo MmIKajne 5KpaHa. KommeHcHMpoBaHHash OTCeYKa CHUTHaja MpeAHa3HauyeHa s
MOJIaBJICHUS] IIyMOB Ha pa3BepTKe Aedekrockona. Eciu ycTaHOBUTH ypOBEHb OTCEUKH YCTAaHOBUTH
Menbie —45,1 n1b, orceuka curnana BeikItOYaeTcs. B mone pemaktupoBanus BeiBoguTCA «BBIKJD».
CuMBOJI OTCEYKH yOUpaEeTCs C IKpaHa.

Otceuka paboTaeT TOIBKO C JETEKTUPOBAHHBIMU CUTHaiaMu. Eciin BBIOpaTh BBICOKOYACTOTHBIM
CUTHAJI, B TI0JIE PEIaKTUPOBAHUS CTPOKH «OTCEYKa» BBIBOAUTCS «HET». CUMBOJ OTCEYKU MPOMaNaeT ¢
JKpaHa.
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ONEeKTPo-aKyCTHIECKHUI TPAKT Boi6op u3 crincka
Undpopmanus o IIO11 \ 00,62 MI',
XXX X X X X XX Wudopmarmst mn 01,00 Mru,
N ' Yacrora [IDI1 05,00 MI'i 01,25 MI'n,
BL:K);(O;EQEZL(MGP Buy curHana JET. 01,80 MI'n,
Ot1ceuka -24,0 nb 02,00 MI'n,
00-000000000000-00- 02,50 MI'n,
Toapobueii 04,00 MI'n,
Boixon 05,00 MI'u,
A 08,00 MI'y,
10,00 MI'x
3aKpbITh
Bri6op u3 criucka
0123456789 BRI, EL JIET.
ABBT IE K3 HIii Jmar — ctb 3 100,0 ne BY
KIMHOTMNPCTY Owmp BU 1,2-12 MI',
® X Y MMIb blb D Ouptp HY 1,5 MI'n
10 8 - # N ° o Bei6op u3 cnimcka
11B,
_ _ Bri6op u3 crimcka +10B
<= = - — *
F1 F2 F4 - Berxon 0.75 MI'n,
1,5 MIn,
3 MIu Bei6op u3 cnimcka
6 ML ’ 1,2-12 MI'n,
1 MFE 1,2-6,5 MI'n,
ter 0,8-12 MIn,
0,8-6,5 MI'n,
Penaktupyembie Moyt 0TM €4eHBI JKHPHBIM HIPAPTOM. 0,7-12 MI'n,
DJIEMEHTBI MEHIO, B KOTOPBIX IPOU3BOUTCS EPEX0 0,7-6,5 MI'y,
MEK/y OKHAMH , yKa3aHbl KPACHBIM 1IBETOM.
CrpenkaMu MOKa3aHbl IEPEX0Ibl MEXIy OKHAMH MEHIO. 0,6-12 MIm,
0,6-6,5 MI'n,

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

[Tocnenuss crpoka «llonpobHel» B MEHIO «DNIEKTPO-aKyCTUUECKHM TPAKT» BBI3BIBAET MEPEX0]] B
OKHO TIpAMOro peaakTtupoBaHus napamerpoB 31 u mpuemnnka (Puc.6.1.1.). [lanHble mapameTpsl
(kpome «Makc. DX0») yCTaHaBJIMBAIOTCS ONTUMAIbHBIMU TPU BbIOOpE YacTOThI MpeoOpa3oBaTens.
Ecin M3MEHNTh UX B PYYHYIO, B OKHE «DJIEKTPO-aKyCTHUECKUN TPaKT» Iepell 3HaYCHHEM YacTOThI
[12I1 craButcs 3Hak «~». [Ipyu penakTHpOBaHUM UIMTEIBHOCTU 30HAMPYIOUIETO UMIYJIbCa — CTPOKA
«dmut-ctb 31» - mensercs 3HaueHue uactoTel [IDII. Yactora Bhlumcnsiercs mo dopmyne F =
1/(2T3u), tne T3y — ycTaHOBICHHAS JJTUTEILHOCTH 30HIUPYIONIETO UMITYJIbCA.

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

[Tpu BiIrOUEHUH AEPEKTOCKONA IEKTPO-aKyCTUYECKHA TPAaKT ONTHUMU3UPOBAH JUIsl PabOTHI C
curHasiamu dyacroro 5 MI'n. 1o ymMoI4aHuio yCTaHOBIIEHO:

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

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

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

Menio «OKpaH» OIpenenseT AWana3oHbl OTOOpPAKEHUS YIbTPAa3BYKOBBIX CHUTHAJIOB II0
aMIUIUTYJIe ¥ BO BpeMeHHU. MeHIo «9KpaH» 0AHOOKOHHOE. Ero Bu noka3zaH Ha pucyHke 6.2.1.

OKpaH MKC

Vcunenne 32,0 nb

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

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

Puc. 6.2.1. Yopagistoniee MEHIO «IKpaH».

B mepBoii cTpoke JAaHHOTO MEHIO YCTaHABIMBAETCS BUJ PAa3METKH IKpaHa MO TOPU3OHTAIH.
Pasmerka skpana (Mxc, MMH, ™MmMX , MMY) OpOM3BOIUTCS COIVIACHO BBIOPAHHOTO CTHJIS
riyounomepa «Tabau4HbII UK «ABTOpacYeT».

Bropas crpoka «Ycunenue» - KodpGUIMEHT ycuIeHHUs MpueMHHKa B aeuubenax. [lompoOHeit
cm. [14.6.

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

6.3 Menio «CesexTop»

B menro «Cenextop» MpoU3BOIUTCS YIPABICHHE CEIEKTOPOM, YCTaHOBKA €r0 peXrMa paboTHl,
U3MEpeHUe U OTOOpaKeHHE TMapaMeTpoOB YIbTPAa3BYKOBBIX cHTHaNOB. CTPYKTypa MEHIO IOKa3aHa Ha
pucynke 6.3.1. Ha skpan nedexTockona BEIBOJUTCS OKHO YIPaBJIEHUs CEJIEKTOPOM (CIpaBa) U OKHO
pe3ynbpTaToB M3MepeHuil (cieBa). OMHOBPEMEHHO Ha Pa3BEPTKE MOSBISETCS CEJIIEKTOpP C MapKepaMu
(cm. I14.10.).

Crpoka menwo «CEJIEKTOP - » TIpeIHa3HadyeHa [JIs YIpaBJICHHUS CEIIEKTOPOM. 37eCh
UMEETCsl TPU peXuMa YIpaBJICHUs, KOTOpPbIE IOCIEA0BaTENbHO IMepeKiIovaoTcss KHonkoil « (Puc.
6.3.2.).

Bo Bropoii cTpoke «YcT. W3mepeHuil» BbI3BIBAETCA JIOYEPHEE OKHO, B KOTOPOM
YCTaHaBJIUBACTCA NIEPEUCHD UBMEPACMBIX IMMApPaMETPOB CUTHAJIOB. B BerHeﬁ YaCTH OKHa YKa3bIBAKOTCs
PEXKUMBI UBMCPECHUS aMIINIMTYJbl CUTHAJIA, HUXKEC — PCXKUM UMCPUTCIIA 3aACPKKHU, 3aTEM 3aACPKKa U
KOOpPJIMHATHI. B OKHE pe3yJIbTaTOB N3MEPEHUI TAHHBIEC BBIBOASATCS COTJIACHO HACTPOMKH.

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

PexoMenayeTcst ycTaHaBIMBaTh U3MEPEHHE TOJIBKO HEOOXOIUMBIX MapaMeTpoB. B aToMm ciyuae
OKHO M3MEpEeHUI MEeHbIIIE 3aKphIBAET dKpaH JAe(eKTocKoIa

47



46.5537.001.01.000 PO

[Nepexmouenue
PEKUMOB KHOITKO
BSES
-+

Jd:
A -04,3 nb (Oxpan)
A 063,9% (Oxpan) giﬁgg\;&inﬁ ra
T= 22,350MKC :}T*
+0,025 mxc
H= 62,75MMm Hr —
X 18,9 mMm
Y= 159 MM
3akpbITh
- Bri6op u3 cucka:
. Boiku,
OKHO U3MepEHuit Alximnnrgus(; S aB mo 3kpany,
- % mo3kpany % mo 3xpany,
e ab or ACI#1,
Pexum 1o (ppoHTy ab or ACJI#2,
3azepxka (T) Bra AB ot 0 b ycu.
ny6una (H) Bra

Koopz. (X, Y) Brka

Bei6op u3 crimcka:
1o ¢ poHry,

1o MUKy,

Penaxtupyemble moJist 0 TMEUEHBI JKUPHBIM HIPUPTOM.
A Py p p (b yepe3 HOJb.

OneMEeHTbI MEHIO, B KO TOPBI X IPOU3BO AUTCS TIEPE X0 1
MEXITy OKHAMH , yKa3aHbI KDACHBIM I[BETOM.
CTpenkaMy 0 Ka3aHbl IEePeXo bl MK Iy OKHAMU MEHIO.

Puc. 6.3.1. CtpykTypa ynpasisatoniero MeHro «CenekTopy.

KHomku <—, — nepeMemarT c UMBOJI
cesleKTopa Ha DKpaHe BIIPaBO UJIM BJIEBO.

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

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

)

Kuomnku T, d YBEJIIMYUBAIOT UJIH
YMEHBIIAIOT Y CHIICHHE

Kuonkxamu T, \L TIPOU3BO AU TCA

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

Puc. 6.3.2. Pe:xuMbl ynpaBieHus CEIEKTOPA.
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6.4 Menio «I'nyounomep»

Meno «iry0OMmHOMep», a TOYHEE MEHIO HACTPOWKH TIyOMHOMepa IpeaHa3HaueHO s
(dbopMHpOBaHUs POLIETYPHI HACTPOMKH M Il yCTAHOBKU ITapaMETPOB pacyeTa KOOpauHaT Aedekra.

CrpyKTypa yOpaBisIOLIEro MEHIO IIyOMHOMepa mnoka3zaHa Ha Puc. 6.4.1. B rnaBHOM oOkHe
MEHIO KHOIIKAMU €—, —> YCTaHAaBJIMBAECTCS CTUJIb ITIyOMHOMEpPA, a KHOIIKA «! OCYILIECTBIIET IEPEXO/L B
OKHA HaCTPOMKHU JAHHOTO CTHJIA.

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

Crunp «ABTOpacder» HMeeT 0o0Jiee CIO0XKHOE MEHI0, OpraHM30BaHHOE B COOTBETCTBUHU C
MeToauKON HacTporku (cMm. [14.12.). BHavasie nmosiBisieTcs OKHO U3MEPEHHUS 3aJI€PIKKU IXOCUTHAIIOB.

B 3ToM oxHe nosns «9x01» u «9x02» npenHa3HaueHsbl ISl U3MEPEHUS 3a€PHKKH IXOCUTHAIIOB.
[Iponiecc u3MepeHusi OIMHAKOBBIN JJIsi CUTHANOB «OX01» u «39x02». PaccmMoTpum paboTy MeHIO Ha
npuMepe curxana «9xol».

Kuonkamu T, ¥ Mapkep B KOHe ycTaHaBIMBAeTCS Ha CTPOKY «Ix01». TTocie HaXaTHs KHOIIKH
J mpubop mepexoauT K M3MEPEHUI0 33JepKKH. Ha pa3BepTKe MOSBISAETCS CENEKTOp C MapKepaMu.
Hactpoiika cenekropa (pexum HU3MepeHus 3aJepXKU, MOJIO0KEHUE [0 BEPTHKAIM, IIMPUHA MapKepa
3axBara) OIpeeNseTcs ycTaHoBKaMu MeHIo «Cenektopy». B neBoil yactu s3xpaHa oTodpaxxaeTcs OKHO
U3MepeHUs 3aepKKU. B cTpoke «9x01» BEIBOAUTCS MOJCKA3Ka

9x0l1 [S]ZPtH

VnpasneHnue nepenaercs cenekropy. KHONKM <, — mepemMenaroT CHMBOJI CEIEKTOpa Ha
pa3Beptke. Knonkn T, 1 usmensor ycusnenue. Ternepb HE0OOX0AUMO HAMTH MaKCUMYM 3XOCUTHANIA OT
OTpa)kaTess C U3BECTHBIMU KOOPAMHATAMH, 3aXBAaTUTh 3XOCUTHAJI CEJIEKTOPOM U HAXKaTh KHOIIKY .
Kak TonbpKO cenexTop 3axBaThil DXOCUTHAJ, PE3YyJIbTaThl U3MEPEHUS 3aACPKKU HAUMHAKOT BEIBOAUTHCS
B OKHO M3MEpPEHMI cieBa dKpaHa. [Ipy Ha)kaTuu KHONKH ) MociueaHee U3MEPEHHE 3allOMUHACTCA U
0TOOpaXkaeTcst B CTPOKe «IX01»

Ixol 22550 Mxc

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

Omnpenenenue 3aepKKu «IX02» MPOU3BOJUTCA MO TaKOW ke cxeme. M3mepeHHoe 3HaueHue
3a/Iep’KKM  yKa3bIBae€TCsd B CTpoKe «IX02» M Ha pa3BepTke mpubopa oToOpaskaeTcs (IaKOK ¢
HAIMUCBIO «DX02».

[locne wu3MepeHHMs 3aIEpKEK MEpPEeXoniaT KO BTOPOMY JTally HACTPOMKH, K YCTAaHOBKE
koopauHat. J{ns storo HyxHO mepedTH Ha mone «Hactpoitka H, X, Y» W HaxkaTh KHOIKY .
[losiBnsieTcs JouepHEe OKHO YCTaHOBKHM KOOPAMHAT 3XOCUTHAJIOB.

Ecan He BBIMONHEHO M3MeEpeHue 3alepKKH «Ixol» u (unm) «3X02» WU eClH 3aIEP>KKU
9XOCHTHAJIOB OTIWYaroTcs MeHee 4eM Ha 10%, BBIBOAMTCS OKHO cooOmieHus o0 ommoOke (cM. Puc.
6.4.1.).

B oxHe ycTaHOBKM KOOpJIMHAT BHAYalle PEJAKTHPYETCS Pa3HOCTh KOOPAMHAT OTpa)kaTesew,
Hanpumep AY, a TOTOM 3Ha4Ye€HHE KOOPAMHATHI ONmKaiiiero 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 «I9x01», HacTpauBatorcs 3HaueHus AH, H2; AX, X2; AY,
Y2. [losToMy He MMeeT 3HA4eHUs HyMepalusi OTpakaTesied, KOTOPbIi U3 HUX ONMKHHMA, a Kakod —
JaJbHUH.

Br16op nosst “ABTopacuer’ B OKHE U3MEPEHMS 3aJICPKKU OTKPBIBAET €I O/IHO JI0UepHEee OKHO
C mapameTpamu IIyOrHOMEpa, C TOMOIIBI0 KOTOPBIX COOCTBEHHO U MPOU3BOAMUTCS pacdeT KOOPAMHAT
(Puc. 6.4.1.). 3necry BBIBOASTCS HaliICHHBIE MTOCIE HACTPOUKH BPEMEHA 3aJIep)KKU B mpeoOpa3oBarerne
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u macmTabel aia koopauHat H, X, Y. MmeeTcs BO3MOXHOCTh PEIAaKTHPOBAHUS ATHUX TapaMeTpOB.
CrnefyeT MOMHUTH, YTO M3MEHCHHE MapaMeTpoB TITyOMHOMEpa MCKakKaeT HACTPOHKy. /laHHOE OKHO
CO3aHO B OCHOBHOM JUIA CHpaBKH. B OOJBIIMHCTBE METOJMK KOHTPOJSA JIAHHOE OKHO HeE
UCIIOJIB3YETCS.

Bei6op u3 cniucka:

TJTYBUHOMEP Tad v HbI i,
Crwb ABrOpacyet ABTopacyer

Ctunb Tad muuHbIi

Ta6un. Hactpoiiku 3akpbiih

Cmuis ABTOpacyer
Ipswmoit [I311 (mmH) \
Th= 01,000 mke BbI30B celekTopa.
CL= 5920 wlc < ABTopacter  3aKphITh UsmepeHue 3a1epikKi
sremmmesm e oec (NN 9XOCHTHAJA
Haksnonssrit [ID1T (MM X, Y) IX0 1 ooy
Txy= 07,100 mxc %02 ——-mm—m -
CT= 3260 wlec Hactpoiika H, X, Y
o = 50,00 rpan
IMapametpsr 3 aKpbITh OILIMBKA 3aKkpbITh
Th= 01,000 mkec He npoBezneHa yctaHOBKa AH = 0034,59 mm
Mh= 2,959 wmm/MKke curHanoB Oxol u Dxo02 H1 = 0071,18 Mmm
Tx= 07,000 mke AX = 0034,59 mm
Mx= 1248 wmm/mke X1 = 0071,18 mm
Ty = 07,000 mkc AY = 0034,59 mm
My= 1,047 mm/MKkc Y1 = 0071,18 mm

Penakmupyemble 0JIs 0 TMEUYEHbI JKUPHBIM HIPUDTOM.
DIIeMEHTBI MEHIO, B KO TOPBI X IPOHM3BO U TCS EPE X0 /T
MEX/Ty OKHAMH , yKa3aHbl KPaCHBIM L[BETOM.
CTpenkaMu 1o Ka3aHbl IIepe X0 bl MEX Iy OKHAMHU MEHIO.

Puc. 6.4.1. Ctpykrypa ynpasistoiiero MeHo «I myOunomepy.

6.5 Menw «<ACJI #1»

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

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

Br16op u3 crimcka:
Ixo,

Tenn,

Boika

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

3akpeiTh Jlo1. mapaMeTps

VYposens pukcaiun  -06 nb

Iouckosslit yposers -06 1B PelaKTUpyeMbIE MOIs 0 TMEUEHbI SKUPHBIM IIPUGTOM.
Smmmmmmmmmmmmmommomossmsooomomooeo ONeMEHTBI MEHIO, B KO TOPBIX IIPOM3BO U TCS IIEPE X0 /T

Curnamisauyst MEKIy OKHaMHU , YKa3aHblI KDACHBIM I[BE TOM.

CeetoBast B CTpenkaMu 10 Ka3aHbl I€PE X0 bl MEXK Iy OKHAMHU MEHIO.

3ByKOBast Bra

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

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

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

- pexum paboTsl “Ox0” (3XOMETON),

- OpakoBoOuHBII ypoBeHb 32 1b (1o ycusnenuo),

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

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

- HayaJyio cTpoba 25 MKc,

- mupuHa ctpoba 30 MKc.

6.6 Menw «ACJ #2»

Crpykrypa ynpasmstomero meHro AC/I#2 mpencrasnena Ha Puc. 6.6.1. Menro ACII#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 pexxuMmamu. Bo-Bropbix, ACJI#2 mmeeT oIuH MOpOr, MO3TOMY B OKHE «Jlom.
[TapameTppl» ycTaHaBIMBAIOTCS TOJIBKO BUABI CUTHAIM3ALUH.

[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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Be16op u3 crucka:
Jxo,

Tenb,

3axsar,

Boixia

AC]I#2 Ix0 Hauaio 0065,0 mkc
Vposers 32,0 b Illupuna 0010,0 mxke

3akpeITh JloI1. mapaMeTpst Penaxtupyemble Mot O TM €U SHBI )KUPHBIM IPHPTOM.
o DIIeMEHTBI MEHIO, B KO TOPBI X TP OH3BO I TCS IEPEX0 1T
Curnam3anus MEX/y OKHAMH , yKa3aHbl KDACHBIM L[BETOM.
CeeToBas Bru C1penkaMu 110 Ka3aHbl IE€PE X0 bl MEXK Ay OKHAMH MEHIO.
3ByKOBas Bra

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

6.7 Menw «BPY»

ITpu BBI3OBE YNpPaBIISIIOIIETO MEHIO CUCTEMBI BPEMEHHOM DPErYIMPOBKH UyBCTBUTEIBHOCTH HA
pa3BepTKy Je(eKTOCKONa BMECTE C 3XOCHUTHaJaMHu BBIBOAMUTCS rpaduk kpusoil BPYU B penmbenax.
I'paduk BPY npencrasnsier co0oil cyMMy OCHOBHOTO ycusieHHs «P>» 1 ycuneHnus: kpusoit BPY.

C 71eBOM CTOPOHBI Pa3BEPTKU MOSIBIISIETCA Pa3METKA JMalla30Ha yCUJIEHUS NpueMHuka. HikHAs
JUHUS DKpaHa COOTBETCTBYET HIDKHEW rpanuue ycuwiaeHus 0 b, a MakcuMalbHOE YCHIIEHHE
ykasbiBaeTcst MeTkoi «80 nb». Kpome Toro, cineBa skpaHa MeTKOH «P>» OTMeuyaeTcs YpOBEHb
ycuieHust npubopa. ITo ycUIIeHHME, KOTOpPO€ YCTaHaBIMBAeTCs B MEHIO «DKpaH» M OTOOpa)xkaercs
KHUPHBIM HIPUPTOM B CTPOKE YCHIIEHHE BBEPXY IKpaHa Mpuodopa.

CrpykTypa yIpaBIIIOIIENO MEHIO CHUCTEMBl BPEMEHHOH PpErYIMpPOBKH YYyBCTBUTEIBHOCTH
IIpeJICTaBJIeHa Ha pUCyHKax 6.7.1. u 6.7.2.

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

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

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

B pexume penakTHpoBaHUs Iojie HOMepa Touku Oemoe. Ha skpaHe Touka oTmeuaercs
MUTAIOIUM KBaJgpaTOM. Temepb KHONKM ¢—, —> MEHSIOT 3aJCpKKYy TOUYKH, a KHOIIKH R
ycraHaBnuBatoT ycwienue BPY B neil. Ilpubop aBromaruuecku ¢opmupyer kpuByio BPU B Buze
Habopa OTPE3KOB NPSMBIX JMHUN, COEAMHSIONIMX TOUYKU. l3MeHeHHe YyBCTBUTEIBHOCTU Cpasy
OTpa’kaeTcsi Ha pa3BepTKe »XocurHaioB. IloBTOpHOE Ha)kaTHe Ha KHONKY « MepeBoauT mpuodop B
PEXUM BBIOOPA TOUYKH.
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_— Bei6op u3 criucka:
BPY Bron Bxia, Beika

Ctunp Pyunoii

Bribop u3 criicka:
Pyunoii,
Teop. pacueT

3akpbITh

OIINWBKA !

CHaualna BKJIIOUHTE
Cuctemy BPY, a moTom
BBINIOJIHSN TE HAC TPOUKY

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

BPY Pyunoit 3akpobITh

OKHO mapaMeTpoB
Touku BPYU

Penaxmpyemsblie OJIST 0 TMEYEHBI XKUPHBIM MPUPTOM.
DneMeHThl MEHIO, B KO TOPBIX IIPOU3BO U TCS TIEPE X0 /T
MeXIy OKHaMH , yKa3aHbI KPAaCHBIM L[BETOM.
Crpenkamu 10 Ka3aHbI EPEX0 bl MEX Ty OKHAMHU MEHIO.

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

Huxnsis crpoka «COpoc HacTpoHKU» pearupyer Ha KHONKY «l. B aToMm cityuae mpousBoauTcs
cOpoc HacTpoiiku Bcex Touek BPY, 1.e. ycunenue BPY kax10if Touku ycTaHaBIMBaeTCsS B HOJb U 110
3a7Iep>)KKaM  TOYKM TpyNnupyroTcs B mpenenax odkpaHa. KpuBags BPY  BeipaBHUBaeTcs B
TOPU30HTAIBHYIO JIUHUIO.

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

B nepBoii cTpoke KHONKaMu «—, — ycTaHasiauBaercs Tvn Kpuoii BPY. Knomnka ! oTkpbIBaer
JIoUYepHee OKHO, MpeaHa3HAa4YeHHOEe Uil moapoOHoro omucaHusi kpuBod BPY. 3meck B cTpoke
«3aBUCHUMOCTh aMIUIMTY/bl OT PAacCTOSHUS» €llle pa3 ycTaHaBiuBaeTcss TN KpuBoil BPY. B Hinke
CJIEIYIOIIUX CTPOKAX BBOJAUTCS 3aTyXaHUE U CKOPOCTh 3BYKa.

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

Brauane touka BPY ne BriOpana. [Tone nagnucu «Hauano» nnu «Konemny» yepnoe. Knonku <,
—> OCYLIECTBISIIOT LUKINYECKHE nepexoasl oT Touku «Hauano» k Touke «KoHem» u T.4. YKkazaHHas
TOYKA OTMEYAETCS Ha SKPaHE MEPLAOIINM KBaJIPATOM.

[Tpu Ha)kaTuM Ha KHOMKY ! IprOOp MEepeXoaUT K peAakTHpoBaHuio napamerpoB BPU B nanHoi
touke. Ha pasBepTke aedekTockomnma TOYKa OTMEYaeTcs MUTAOIIMM KBajapaTtoM. [lone Haamucu
CTaHOBUTCS O€NIbIM — TOUYKa BbIOpaHa JUIsl peIaKTUPOBAHUSI.

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

[Tpubop aBTOMaTHyecKku paccuuThiBaeT KpuByro BPU B ctune «Teop. Pacuer» npu u3mMeHeHun
mo0oro ux napametpos. JleiicteBue BPU MrHOBEHHO OTpakaeTcst Ha pa3BepTKE 3XOCUTHAJIOB

3aKpbITh

OIIIMBKA !

CHauaJia BKIIOYHTE
Cuctemy BPY, a motom
BBIIIOJIHANTE HACTPOMKY

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

BPY Bxn

Crib Teop. pacuer

/_

Bei6op u3 crimcka:
Pyunoii,
Teop. pacuer

Teop. pacuer 3aKkpbITh

Tun xpusoit BPY R/2

Touka

OkHO mapaMmeTpoB
kpuBoit BPU

Bei6op u3 crimcka:
Hauvauno,
Konen

Havaio

e

Tun kpuBo

Bri6op u3 crimcka:
R"™2,

RN3/2,

R,

£

1" BPU 3akpbiTh

3aBHCUMOCThH aMILTHTY JIbI

0T paccTos
3aryxaHue
CkopocThb

PenaxtipyeMble 1I0JI1 OTM €4€HBI )KUPHBIM MIPUPTOM.
DJeMEHTBI MEHIO, B KOTOPBIX P OM3BOIUTCS IEPEX0]
MEX]ly OKHAMH , YKa3aHbl KDACHBIM IIBETOM.
CrpernkaMu MOKa3aHbI EPEX0/IbI MEXKTy OKHAMH MEHIO.

HUS RN2
020,0 nb/m
3260 m/c

Puc. 6.7.2. Ctpyktypa ynpasmustouiero meato BPY ctunb «Teop. Pacuer».

6.8 Meniwo «Yacol ByanabHuK»

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

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

BYINJIbHUK #1
Brika
Yac/muH 13:00

BYJIMJIbHUK #2
Brika
Yac/muH 12:00

PenakTupyemsle MO OTMEUEHBI JKUPHBIM IIPH(TOM.

Puc. 6.8.2. CtpykTypa ynpasistoniero MeHio «H4acol By iuabHUK.

6.9 Opranusaunus MeHIO NaMATH HACTPOeK npudopa

[Ton TepmuHOM HacTpoiika mpuOopa OyaeM MOHMMATh KOMIUIEKC MapaMeTpoB IeeKTOCKOIa,
KOTOpBIE ycTaHaBiIuBaioTcs B pexume «Hacrpolika» 3a UCKIOYEHHMEM IocieqHero MeHio «Jlara,
Bpemsi». DTO KOMIUIEKC IMapaMeTpoB, KOTOpBIC JOJDKHBI OBITH YCTAHOBJICHBI JJISI TMPOBEICHHUS
HEepa3pylaoLero KOHTpoJs usgenus. [lapameTpoB 10OBOJIBHO MHOTO, MOCKOJIBKY YJIBTPa3ByKOBOU
nedexTockon — ciaoxkHbii mpubop. [lporecc HacTpoiku (YCTAaHOBKM TapamMeTpoB) Kak IPaBHIIO
COCTOMT U3 OOJBIIOrO KOJUYECTBA OlEpalMii, KOTOpPbIE PErJIaMEHTUPYIOTCS METOJUKOU
yABTPa3BYKOBOIO KOHTpoJisi. Hannune maMatu HacTpOWKH MO3BOJIIET COKPATUTh BPEMsI MOJATOTOBKU
npu0opa K KOHTPOJIIO.

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

B rnaBaom oxHe «Kapra ¢aitnoB HACTPOEK» ¢aitnbl ¢ jaHHBIMU HACTPOWKH NPEACTABIEHBI B
BUJIE MPSMOYTOJIbHBIX SYEEK, PACIOJIOKEHHBIX B IIaXMaTHOM mopsyike. Eciu B (aiine HeT naHHBIX
HACTPOMKH, OH OTOOpa)kaeTcsl MPSMOYTOJIbHOM suelikoil ¢ OenbIM (POHOM, €Clii K€ HacTpoika
3anucaHa B (paily, B siueiike oroOpaxkaercss cumMBoi «I» Ha yepHoM ¢oHe. B oxHe mmeeTcss mapkep,
YKa3bIBAIOIINI HAa BRIOpaHHBIN (haiiyl UK JIEMEHT MEHI0. Mapkep mepeMeniaeTcs KHOMKaMu T, i, <,
—. Jlnsa BeiOOpa (aiina HacCTPOHKU HEOOXOJUMO YCTAHOBUTH MapKep Ha COOTBETCTBYIOIIYIO SUEHUKY U
HaxaTh KHOMKY . Torma mosBiseTcs OKHO omepanuid ¢ ¢aiaoMm. Peaknum KHOTOK T, i«, <J
NEePEIAIOTCS ITOMY OKHY.

B 3arofoBKe OKHa yKa3aH HOMep JaHHOTO (aiima HacTpoiiku «DAMIT XX». 3aech u manee XX —
Homep daiina. Huxe B okHe oToOpaxkarorcs omeparuu ¢ (daimom «3arpy3utb» u «COXpaHUTHY.
[TocnenHuii HIEMEHT MEHIO «3aKphITh» MIPEIHA3HAYEH JIJIs Mepexoaa 00paTHO B TJIABHOE OKHO. 37€Ch
¢ TOMOIIBIO KHOMOK T, 4 yKa3bIBAETCS ITEMEHT MEHIO, a 3aTeM KHOMKOH | MPOM3BOINTCS €ro BEIOOP.

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

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

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

Wudopmanus o TIDI1
11121-2,5-65"-214
> Ne 041-02.03
JIYIIAUTE!
?___Y _____________ 00-0000000000-00-0
Eg? 1;}13(0@5 v KomMenrtapuu
093¢ i HHHHHHH AR

\ FHAFHRFHR AR R

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

\ Gaiin 01 KapTa ¢aitnos HACTPOEK

3arpy3utb gooooooooooooodg
Coxpanuth DOoooooOoooOooooooo
-------------------- ABto-npocmotp nHQopmanun HET

3aKpbITh ABTO-TIPOCITY IIMBAHHE HET
CTEPETDH BCE!

Coxpannts B DA 01
Hara 10.01.03r. 13:05

Hudopmanus o 1911
' 11121-2,5-65'-@714 CTHPAHHE
I'OBOPUTE ! Ne 041-02.03 Brixon
"""""""""" 00-0000000000-00-0
Yeunenne T4
+38 1B KommenTtapun
noc W s ————, 0 1 23456 7 89
\ R ABBTI EX3 HU
C #\> KJAMHOMNPCTY
N —— > oXuuwmbbbd
A/Hpoc"y“‘a“ 0 - # N; , ° @
CIIVIIAMTE ! CoxpanuTh B haiin
................... 3aKpBITH Fl<= F2=> F4-Bsxon
l"pomKocn.Ti«
+21 16
093¢ i

Penaxtupyemble Moyt OTME4€eHbl XKUPHBIM IPUGTOM.
OneMEeHTbl MEHIO, B KOTOPBIX IPOU3BOJUTCS IEPEX0 ]
MexKIy OKHAMH , yKa3aHbl KPACHBIM LIBETOM.
CrpenkaMH IIOKa3aHbI EPEX0/Ibl MEXITY OKHAMH MEHIO.

Puc. 6.9.1. CtpykTypa MEHIO MIaMATH HACTPOEK.

31ech MOXHO TMPOCHYIIaTh TOJOCOBOE cOOOIeHHe, BbIOpaB sneMeHT MeHio «lIpociymarey.
Kuomkamu T, yCTaHOBUTE Mapkep Ha sieMeHT «lIpociymare» u Haxkmure KHONKy <. Torma
rOJI0OCOBOE COooOIIeHne naHHoro (aiina OydeT BBIBOJUTHCS Ha JWHAMUK, a Ha dJKpaHe Mpubdbopa
nosBIsAeTcs OKHO ¢ 3aronoBkoM «CJIYIIIAWTE!», B KOTOpOM  OTOOpaxkaeTrcs MpoIiece
BOCIIPOM3BEIICHHS ToJioca. Tenepp KHONKHU T4 YOPaBISIOT TPOMKOCTBIO. BO BTOpO#l CTpOKe OKHa
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oTobpaxkaercst moackaska «'pomrocts T, Y». B Tperbeii cTpoke mokazan ko>G(HUIMEHT mepenaun
yeunutens BocnpousBeneHus (1b). B HmkHel cTpoke oToOpaskaeTcsi TeKylllee BpeMs T'0JIOCOBOIO
coobienus (c). B mpaBoii yacTu OkHa UMEETCS] UHIUKATOp MHTEHCUBHOCTHU I0JIOCOBOro curHana. Ilo
OKOHYAHHH [POUrPHIBAHHS COOOIICHHS JUHAMUK OTKII04aeTcs u okHo «CJIYIIIAWTE!» mpomagaer.
MO0>KHO MpEeKpaTUTh BOCIIPOU3BEICHNE PaHbIIIE, HAXKaB Ha KHONKY «. [IoBTOpHOE Ha)kaThe Ha KHONIKY
| MHULMEpYET BOCIIPOU3BEICHNE I'0JI0cCa CHAavYaa.

Paccmorpum paboty meHto «CoxpaHuTh» B OKHe omepaumii ¢ (aitiom. [Ipu BeIOOpEe 3TOTO
3JIEMEHTA MEHIO OTKPHIBAETCS OKHO ¢ 3aroioBkoM «Coxpanuts B DANII XX». B npouecce paboTs ¢
9TUM OKHOM JaHHbIE HACTPOWKU MOJTrOTaBIMBAIOTCS K 3amucu, (Gopmupyercs 010k maHHbIX. [lpu
BbIOOpe »aremeHTa MeHI0 «CoxpaHuTh B ain» OJOK [JaHHBIX HAaCTPOHMKHM 3alChIBAeTCi B
SHEPIrOHE3aBUCUMYIO NIAMSATh.

B MoMeHT oTKpbiBaHHs 0kHa «CoxpaHuTh B AT XX» BHIMOIHAIOTCS CIEAYIOMIUE ASHCTBUSL:

- CUMTBIBAETCS TEKyIas JaTa U Bpems,

- cuuThiBaeTcsa uHpopMaius o0 yIpTpa3ByKoBOM mpeoOpa3oBatene u3 MeHto «MHupopmanus

o II3I» 31eKTpo-aKyCTUYECKOT O TPaKTa,
- BCE MapaMeTpbl HACTPOUKH Ae(PEKTOCKOIa U MapaMeTpbl COCTOSHUS MEHIO KOMUPYIOTCS B
OJIOK JaHHBIX HACTPOUKH.
B 5T0T MOMEHT OJI0K JIaHHBIX HACTPOHKHU CHOPMHUPOBAH, HO €Ille HE 3alKiCaH B YHEPTrOHE3aBUCUMYIO
NaMsTh.

BHayane HYXHO 3amucaTh CONPOBOJUTENbHYIO HWH(GOPMALMIO K JaHHBIM HACTPOUKH.
VYcraHoBUTE MapKep Ha BEPXHIOK CTPOKY KOMMEHTapuil U HaxkxmuTe KHONKY . [losBisercs okHO
BBOJIa CUMBOJIbHOU HH(popManuu (cM. Puc.6.9.1.). B cTpoke nosiBiisieTcss MUTAIOIIUNA Kypcop, KOTOPBIN
OTMEYAET MO3UIUIO PEAAKTUPYEMOI0 CUMBOJIA. Ternepb KHONKH T, <, > nepememaror Mapkep 1o
Tabnuue cuMBoioB. KHomkoil < mpou3BoAuTcs BCTaBKa cuUMBOJa B CTpoky. Ilpu 3ToM cuMBoOn
BCTAaBJIETCS B MO3UIUIO Kypcopa B PEIaKTUPYEMOM CTPOKE, a caM Kypcop MEPEXOAUT B CIEAYIOLIYIO
MO3ULHIO.

OxHO BBOJIa CUMBOJILHON MH(OpMAIK 3aXBaThIBaeT peaklMy KHOMOK Ii1aBHOro MeHwo F1, F2
u F4. Knonku F1, F2 nepememator Kkypcop B peaktupyemoii crpoke. Knonka F4 npeanasnadena ais
3aKpBITHS OKHA.

3amuch roJI0COBOTO COOOIIEHUS OCYIECTBIIIETCS BBIOOPOM 3y1eMeHTa MeHI0 «CKa3aTh» B OKHE
«Coxparuts B AN XX». YcTaHOBHTE Mapkep Ha STOT JIEMEHT MEHIO M HAKMHTE KHOMKY .
[MTosiBnsiercs okHo ¢ 3arogoBkoM «'OBOPUTE!». Ckaxure cooblieHne kK JaHHOH HacTpoiike U CHOBa
HaXMUTe KHOINKY . OxHO mpomnanaer. ['oigocoBoe cooOlieHue 3amMcaHoO B SHEProHE3aBUCUMYIO
namsTh npudopa. Ecnu He Ha)XuMaTh KHOTIKY «J, TO Mo ncteueHuto 31,7 ceKyHJ OKHO aBTOMaTHUECKU
3aKpBIBAETCS, 3aMIUCh COOOIIEHUS MPEKpalaeTcs.

Bce Bpewmsi, korna otobpaxaercst okHO ¢ 3arosnoBkoM «['OBOPUTE!», npousBoautcs 3amuch
CUTHAJIOB MHUKpO(OHa, BCTpOeHHOro B mpubop. JlaHHOE OKHO HCHOJb3yeT KHOMKH T
PETYIMPOBKH UYyBCTBUTENBHOCTH MHKpodoHa. I[Ipm 3ToM wu3MeHsercss kod(hdUIUEHT mepenadu
MHUKPO(GOHHOTO ycmiuTelns. Bo BTopoii cTpoke oKHa ecTh Mojcka3ka «Y CHiIeHue MN». Hinke mokasan
K03 pULIMEHT nepenaun yCuiauTens B fenuoenax. B HIKHeH cTpoke okHa BHIBOJUTCS TEKYIEe BpeMs
3alUCH TOJIOCOBOro cooOmieHus. Kpome Toro, B OKHE M300pa)aeTcsi MHAMKATOP MHTEHCUBHOCTH
3BYKOBOT'O CUTHAaJA.

[Ton snemenTom MeHio «Cka3aTh» PacHoIOkKeH 3eMeHT MeHIo «[Ipociymats», npu BeIOOpe
KOTOPOTO TMPOU3BOJUTCS BBIBOJ TOJIOCOBOIO COOOIICHHMS Ha JAWHAMHUK. BbBIOOp 3j1eMeHTa MeHIo
«IIpociTymaThy COmpoBOXKAAETCA OKHOM ¢ 3aronoBkoM «CJIVIITAMTE!». 10 0kHO paGoTaeT TOUHO
TaKxke Kak okHo «CJIYIIIAMTE!» u3 MeH:o 3arpy3ku ¢aiina.

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

3anuch JaHHBIX HACTPOUMKHU B (hailyl OCyIIECTBIsIETCS BEIOOPOM diieMeHTa MeHI0 «COXpaHUTh B
dain». Ecnu 3anmuch AaHHBIX B JHEPrOHE3aBUCHMYIO NHaMsTh Mpoluia 0e3 omuOOK, Ha JKpaH
BbIBOIUTCS coobienue «Coxpanenue Hactpoiiku OK», B IpOTUBHOM ciydae BHIBOAUTCS UH(OpMaLus
00 ommoOKax.

Bakpbitue oknHa «Coxpanuth B ®AMIT XX» HpOU3BOAUTCA IIPH BBIOOPE SIEMEHTA MEHIO

«3aKpbITHY.
@aiis1 JaHHBIX HACTPOMKH COCTOMT W3 JBYX uacteil. I[lepBas yacTh — mapameTpbl HACTPOUKHU
npubopa u TekcToBas uH(oOpmanus, BTOpas dYacTb — TroyiocoBoe cooOmienne. O6e wyactu

3allUCBIBAIOTCS B (paiiyl He3aBUCUMO Jpyr OT apyra. ['onocoBoe cooO1ieHue (4acTh 2) 3aruchiBaeTcs B
SHEpProHEe3aBUCUMYIO NaMATh (B (aiiia) B pexxuMe pealbHOI0 BPEMEHHM, KOT/1a BbIOpaH 3JIEMEHT MEHIO
«Cka3atby». Ilapamerpsl HacTpoilku (4acTe 1) 3amMchIBalOTCS B 3HEPrOHE3aBUCUMYIO MAMATH MU
BbIOOpE 31eMeHTa MeHI0 «CoXpaHuTh B (paitim».

Ecnn nedexrockonucT 3amucan rojiocoBoe coobuieHue (4actb 1), HO He BBINOJHWI 3allMCh
JAHHBIX HACTPOWKH (4acTh 2), TO B KapTe (aillioB HACTpOeK JaHHBIN (aiin OymeT oToOpakeH Kak He
cogepxauuii uHopmaruu. Ilpu mombiTke 3arpy3ku 3toro (aiina OyaeT BBIBOAUTCS COOOIIEHUE
«HET JAHHBIX B @AﬁﬂE», HO T'OJIOCOBOE COOOIIIeHHE OYIeT BOCIIPOU3BOIUTCS HA TUHAMHUK.

ANTOpPUTM 3allUCH JAHHBIX HACTPOMKH B DHEPrOHE3aBUCHUMYIO IaMAThb BHadajle IPOU3BOIUT
CTHpaHME CTapbIX JAHHBIX B HEl, a 3aTeM 3aluChIBaeT HOBbIe JaHHbIE. [loaToMy eciu B (aiine yxe
Obula coXpaHeHa Kakas-IMO0 HacTpoiika mpubopa U NMPOU3BOJAUTCS 3aIIUCh HOBOM HAaCTPOMKH B HETO,
TO B pe3yJibTaTe 3TOT (aiis OyaeT coepaTb HOBYKO HACTPOHKY.

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

- ABto- npocmotp undopmanuu (JJA/HET),

- ABro- npocaymuanue ({A/HET),

- CTEPETD BCE!

[Tepexon K 9TUM 3J€EMEHTAM MEHIO TPOU3BOINUTCS KHOIIKAMU ™, ecn 3aKpBITHI BCE JOYEPHUE OKHA.

DJeMEHTBl MEHIO «ABTO- MMPOCMOTP UHPOPMALIUN» U «ABTO- MIPOCIYLIMBAHUE)» UCIOIB3YIOTCS
JUIsl OBICTPOTrO HAaXOX/IEHUS HACTpoMkH. Mies cocTouT B TOM, 4TOOBI IpU MEepeMELIeHH MapKepa Mo
syelikaM (ailloB aBTOMaTHYECKHM OToOpaxanack obOmas uHbopMmanus O HacTpoilke u (uin)
aBTOMATHUYECKH BOCIPOM3BOIMIOCH FOJIOCOBOE COOOIIIEHHE.

Ecin B anemMeHTax MeHIO «ABTO- ...» YCTaHOBUTHh «J{A», TO B HMIKHEH 4YacTH HKpaHa
HOSBISIOTCS JTOTIOJIHUTENbHBIE OKHAa C¢ uHpopMmanueid o Hactpoiike Puc. 6.9.2. Ilpu ycranoBke
Mapkepa Ha s4eiky aiina uHOpManus B OKHAaxX aBTOMAaTHYECKHM OOHOBISETCS, HAuyMHAETCS
BOCIIPOM3BEJICHHE TOJIOCOBOTO COOOILICHHS JAHHOTO (haiiia.

Bei6op snementa menio «CTEPETBH BCE!» oTkpeiBaeT OKHO cTHpaHus (aijiOB HACTPOEK.
31ech UMeeTcs MHIUKATOp Ipolecca ctupanusa u jaBa snemeHTa MeHio «CTUPAHUE» u «Boixony.
OueBUIHO BBIOOD 271€MEHTa MEHIO «BBIX0/» 3aKphIBaeT JAHHOE OKHO.

[Tpu Be1GOpe snmementa meHio «CTUPAHUE» npousBoauTces mojiHoe CTUpaHUe Bcex (ailnos
HACTPOEK BMECTE C TOJIOCOBBIMU coo0IeHussMu Puc. 6.9.3. DtoTt nporiecc npo1oKaeTcst IpuMepHo 7-
10 cexyna. B TeueHue 3Toro BpeMeHH MOJTHOCTHIO OJIOKUPYIOTCS peakIMi BCEX KHOIOK Ha MepegHei
naHesu npuodopa 3a UCKI0YEHNEM KHOMKH «BKi-Bbikimy.

BHUMAHME! He cBoeBpeMeHHOE NpepbIBAHUE IPOLIECcCa CTHUPAHUS SHEPrOHE3aBUCHMOMN
aMsTH MOKET MPUBECTHU K BBIXOY €€ U3 cTposi. [loaTomy 3amperaeTcs BHIKIIOYATh PUOOP BO BpeMs
cTupaHus (aiios.
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Puc. 6.9.2. ABTO- npocMOTp U NpocaylrBaHie HHpOopMauu o ¢ailiie HaCTPONKH.
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Puc. 6.9.3. TIpouecc ctupanus (aiinoB HacTpoek nocie Bbidopa snementa MmeHo «CTUPAHUEY.

[Tponecc cTupanus QaiiioB 0ToOpakaeTcsi Ha UHAMKATOPE B BUJE IBUKYILEHCS IUPOKON JTMHUH.
Howmep ctupaemoro daiina BEIBOAUTCS B LIeHTpe HHAMKaTopa. [Ipu ycnemHoM cTupanus Beex (aiion
Ha 9KpaH BbliaeTcs coobmenne «Crupanue Hactpoek OK». Ecnu Obuin oOHapykeHbl OMIMOKH, Ha
9KpaH BBIBOJUTCS coobieHne o6 ommbkax. [locime Bcex Bblle yKa3aHHBIX JEHCTBHI MPOU3BOAUTCS
oOHOBJIEHHE KapThl (paii1oB HacTpoek. Bee sueliku (haitiioB cTaHOBATCS MYCTHIMH.

7 MeH10 pe:xxuma padoThl «¥Y3 KOHTPOJIb»

B pexume ynpTpa3ByKOBOrO KOHTPOJISL ONEpalMy CTPYNIUPOBAHbI B IIIaBHOM MEHIO CIIEITYIOIUM
obpazoM:
- DkpaH,
- Cenexrop,
-  OyHKIUH,
- Crom.
Huxe npuBoauTes onucanre yCTpOHCTBA U pabOThI MEHIO.

7.1 MeH1o «IKpan»

MeHn1o «KkpaHn» B pexuMe «¥Y3 KOHTPOJIbY» MOJHOCTHIO UIEHTUYHO MEHIO «JKPaH» B PEKHUME
«Hactpoiika» (cm. II 6.2.). HamomMHuM, YTO MEHIO «IKpaH» NPEAHA3HAYEHO Ui YCTAaHOBKHU
napaMeTpoB OTOOpa)KEHUs YJIbTPAa3BYKOBBIX CUTHAIOB. B HeM MMEIOTCS BO3MOKHOCTH YCTaHOBKH
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YYBCTBUTEIBHOCTH MPHEMHUKA, IMPHHBI M CMEIICHUS DPa3BEPTKH, a TAKXKE YCTAaHOBKA Pa3METKH
pa3BEPTKH.

7.2 Menio «CejiekTop»

Menio «CesiekTop» B pexuMe «Y3 KOHTPOJb)» TaKkKe HACHTUYHO MeHIo «CesleKTOp» B
pexume «Hacrtpoiika» (cm. I1 6.3.). JlaHHOE MEHIO IpeAHa3HAYeHO JUIs BbIOOpa YIbTPa3BYKOBBIX
CUTHAJIOB (CEJIGKTUPOBAHMS) U I M3MEPEHMs] UX I[apaMETPOB: aMIUIUTY[Ibl, BPEMEHHU 3aJEPXKKHU,
koopauHat gedexra H, X,Y

7.3 MeHo «DyHKIHN»

Crpyktypa MeHIO «@®yHKHuUM» MnokazaHa Ha Puc. 7.3.1. JlaHHoe MeHIO mpejjaraet ps
CEPBHCHBIX ONEepaluii HaJl yIbTPa3ByKOBBIMU CUTHATIAMU:
“3anoMHUTE” ,

- “IIpoGer”,

- “Anammz”.

OyHKIUA «3alIOMHUTH» AKTUBUPYETCS KHOMKOH «J, €ClIM MapKep YCTaHOBJIEH Ha 3TOT ITyHKT. B
MOMEHT Ha)KaTHUs KHOIKH «J pa3BepTKa yIbTPa3BYKOBBIX CUTHAJIOB 3allOMHUHAETCS W BBIBOJUTCS Ha
skpaH. B otnuune ot meHIo «CTOm» TEKyIIKe YIbTPa3BYKOBBIE CHUTHAbBI MPOIOJIKAIOT OTOOpaKaThCs
Ha 7KpaHe. Takum oOpa3oM, Ha sKpaHe HaOIOmaroTcs ABe pa3BepTku. OnHA craTUveckas, Ipyras
nuHamuueckas. DyHKUUA «3alOMHUTBY» HCIONb3YeTCs ISl KaueCTBEHHOTO CPAaBHEHMSI CHUTHAJIOB,
HAIpUMEp 3XOCHUTHAIA OT KOHTPOJIBHOTO OTpaXkaTels B 00pasiie U 3X0oCUrHana ot aedekra.

BrI130B cenektopa npobera.
Tlepenaua ynpasneHus
CEJIEKTOPY

OKHO mapamMeTpoB MapKepa rnpobera

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

Ilpoder

AHam3

OKHO H3MepeHNs yCIOBHBIX Pa3MepOB

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

Br13oB mapxkepa mpobera.
[lepenaua ynpasnenus

Mapkepy

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

Puc. 7.3.1. CtpykTypa ynpaBisitoniero MeHo «@yHKIIUN.
Oyukuus «IIpober» mpeaHaszHavueHa s (GopMupoBaHHS orudaromiell mpobdera 3XOCHUTHamA.

[Ipu BBIOOpEe (yHKIMM KHOMKOW  Ha pa3BepTKe MOSBISETCS MapKep MpoOera, aHaJIOTHYHBIHA
cenektopy. B crpoke «[Ipober» BRIBOAUTCS MOACKA3Ka
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3nech KHONKH T, <=, —», ¥ COOTBETCTBEHHO TepeMeIao MapKep mpobera 1o skpany. C ITOMOLIBIO
Mapkepa mpobera HeoOXOIUMO 3axXBaTUThb SXOCUTHAN, 3areMm, mnepememas [I9I1 mo wuzpenuto,
MpOBECTH CKaHuWpoBaHue jaedexra. Ha oskxpane Oymer dopmupoBathcsi orubaromas mpobera
9XOCUTHAJIA B BUJE MYHKTUPHOH JINHUU.

[Ipy MOBTOpHOM Ha)xaTHH KHOINKH  Mapkep mpoOera mpomajgaer, a orudaromias mpodera
octaercsl Ha sKkpaHe. Eciu Tenepb cHOBa HakaTh KHOIKY , orubaromas npobera Oyner cOpouieHa B
HOJIb U CHOBa TOSABHUTCS Mapkep mpobera, T.e. MpuOOp TOTOB K HOBOMY akKTy (OpPMHUpPOBaHUS
OruoaroIei.

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

[Ipu ycTaHoBKe Mapkepa Ha CTPOKY «AHaIu3» TOSABIAETCS JOUYEPHEE OKHO IMapaMeTpoB
Mmapkepa npoOera (cM. Puc. 7.3.1.), a Ha pa3BepTke mosiBIsieTcsl caM Mapkep mpobera. Ha skpane
OCTaeTcs TOJIBKO orudaromas mpodera, a pa3BepTKa IXOCUTHATIOB HE BHIBOJUTCS.

Ecmm crpoka MeHO «AHanu3» He BbiOpaHa (4YepHbId (OH Mapkepa), TO OTOOpakaeTcs
JI0OYepHee OKHO ¢ MapaMeTpaMH Mapkepa mpoOera. 3/1ech BBIBOJSATCS MapaMeTpbl TOYKH, HA KOTOPYIO
yKa3blBaeT Mapkep mpodera: Am — ammiauTyga orubaromiei, Tm — wmpems 3aaepxkku, Xm —
koopauHata X, Ym — koopauHaTa Y.

Ecnu crpoka meH0 «AHamu3» BbiOpaHa (Oenblii ()OH), MPOU3BOAMTCS aHAIW3 OTHOAOIICH
npobera B pailone Touku Mapkepa. Haxonurces makcumyM muka orubarolieil, 3areM Ha ypoBHe —6 nb
OT HEro OIpenesseTcsl MHUPUHA OTHOaIIeld U PacCUMTHIBAIOTCS MapaMeTpbl AaHHOro nuka: Al —
amruntyna nuka, AT — mupuna nuka (Mkc), AX — ycinoBHas mmpuHa nedekra (Mm), AY — yciaoBHas
BbicoTa gAedekta (mm). [IpuueM pacueT yCIOBHBIX pa3MepOB NPOBOAMUTCA B COOTBETCTBUU C
neicTByrolel HacTpoiikoi riayouHomepa. Ecnu anroputm aHanmsa 3aBeplinics yCHEIHO (IHK
HaliJIeH ¥ BCe pacyueThl BBIIOJIHEHBI), TO MOSBISIETCA JI0UepHEe OKHO U3MEPEHUN YCIIOBHBIX Pa3MepoB,
B KOTOPOE BBIBOJATCA PE3yIbTaThl 00pa0OTKH MHKa OTHOAIOIIEH.

7.4 Menw «Crom»

JlaHHBII MYHKT MEHIO HE MMEET JIOMOJIHUTEIbHOTO OKHA. BbiOop myHkTa «CTOM» OCTaHaBIMBAECT
TMHAMAYECKOE  OTOOpaKeHHWE  YIBTPa3BYKOBBIX  CHUTHalIoOB.  Pa3BepTka  medekrockoma
«3aMOPAKUBACTCSI.

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

7.5 Opraﬂmaunﬂ MEHIO COXPAHCHUSA JAHHBIX YJILTPAa3BYKOBOI'0 KOHTPOJIsA

Ilepexon K 3amucu JaHHBIX YJIBTPAa3BYKOBOTO KOHTPOJISI NPOM3BOAMTCS B pexkuUME «Y3
KOHTPOJIb» MpPH Ha)kaTUH KHOMKH «/lanHble». Ha skpan mpubopa BBIBOAMTCS OKHO 3aIHCH JIaHHBIX
Puc.7.5.1. Ilepen Tem, kak 0TOOpPa3UTh OKHO, TPUOOP BBHIOIHSET CICAYIOIINE 1EHCTBHS:

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

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

3. ®opmupyercst OJIOK JaHHBIX ACHCTBYIOIIEH HACTPOWKK MpuOOpa. TH JaHHBIE BIOCIEICTBUU
Oynyt 3amucanbl B (aiin Y3 KOHTpons sl TOro, 4ToObl MOXKHO OBUIO BOCHPOH3BECTH
HACTPOIKY B PEKHME IPOCMOTpA.

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

6. JlanHble mpo3By4YHBaAHHS MOJTrOTaBIMBAIOTCS K 3amucd B ¢ail. DTO CUTHalbl Ha pa3BEpTKe
npubopa, curHaibl U3 MeHio «DyHKUIWU, 3alOMHUTB» M orubaroniye mpodera CHUTHAJIOB,
co3nanublie B MeHI0 «DyHkimu, [Ipodery.

Ecnu HY)KHO OTMEHUTH 3alUCh, HAKMUTE KHONKY «/laHHBIE» emnie pa3 WM HaXKMUTE KHOMNKY «Y3
KOHTpoIb». OkHO «3amuch ganHbix B OAMJI XXX» npomagaer. st NPOXOIKEHHS KOHTPOIS
otmeHuTe BbIOOp MeHI0 «CTOI».

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

[lepexon B pexuM MPOCMOTPa JaHHBIX YJIbTPAa3BYKOBOTO KOHTPOJIS MPOU3BOAUTCS BHIOOPOM
anementa MeHio «llepexon B mpocmoTpy». Bo3Bpar u3 pexumma mpocMOTpa OCYILIECTBISIETCA IO
Ha)XaTUIO KHOMKH «Y3 KoHTpoiby. Ecinu Haxars kHonky «HacTtpoiika», mpuOop mepexoguT B 3TOT
PEXKUM.

Urtak, B okHe «3amuch maHHbIX B GAMIT XXX» mepen Tem, kak COXPaHHTb (aiil, HyXHO
BBECTH KOMMEHTApUU U CO3/IaTh TOJIOCOBOE COOOILIEHHE.

BBon TekctoBoil mHpopMmanuu. YCTaHOBUTE MapKep Ha OAHY M3 CTPOK KOMMEHTapuil H
HaXMUTE KHONKY . Torga B pesakTupyeMoil CTpOKE MOSIBIISIETCS MUTAIOUIUMN KypcOp U BBIBOJAMTCS
OKHO C TabIHIeil CHMBOJIOB. 31€Ch KHOIKAMH T, ¢—, —>, ¥ yKa3bIBaeTCs CUMBOJ B TaOIUIIE, KHOMKOM
 mpou3BOAUTCS Mepeaada 3TOro CUMBOJIa B CTPOKY. CUMBOJI BBOAUTCS B CTPOKY B O3ULUU Kypcopa.
[Ipu 3TOM Kypcop NepexoauT B CIEIYIOUIYIO TO3UIHUIO.

OxkHO ¢ Tabnuuel cuMBOJIOB ucnonb3yeT kHonku F1, F2, F4. B HmxkHell yacTu OKHA ecTb
nojackaska pabotrel kHomok. Kuomkamu F1, F2 mnpousBoautcs mnepeMenieHue Kypcopa B
penaktupyeMoii ctpoke. [Ipu HaxaTun kHonku F4 okHO ¢ Tabmuieil CHMBOJIOB 3aKpBIBAaeTCs, MPUOOP
BBIXOJIUT U3 PEXKUMA PEIAKTUPOBAHUS CTPOKH.

["osiocoBOE COOOIIEHNE HAuYMHAET 3aluChIBATHCS TPU BBIOOpE neMeHTa MeHio «CKazaThby.
VYcTaHoBUTE MapKep Ha 2JIEMEHT MEHIO «CKa3aTh» U HAKMUTE KHONKY . Torga BkiIroyaeTcs 3aluch
3BYKOBBIX CUTHAJIOB C MUKPO(OHA, BCTPOEHHOI'0 B MPUOOP, a Ha 3KpaHe 0TOOpakaeTcst OKHO Mpolecca
3anucu ¢ 3arojoBkoM «'OBOPUTE!». JlaHHOE OKHO HCIIOJIB3YeT KHOIIKH T3 s peryaupoBKU
YYBCTBUTEIBHOCTH MHUKpO(oHa. OKHO COAEPKUT CTPOKY MOACKa3KU «YCUIICHHE N, CTPOKY
ko unrenTa nepenaun ycunutens (1b). B HuxHel cTpoke 0KHa BBIBOJUTCS TEKYIEe BpeMs 3alich
roJ0coBOro coobmenus. Mimeercs Takke MHAMKATOP MHTEHCUBHOCTH 3BYKOBOI'O CHTHAJIA.

Ecnu B npotiecce 3anucu ro1ocoBoro COOOLIeHNs HaXKaTh KHOIIKY «, TO 3alKCh IpeKpalaercs,
okHO «['OBOPUTE!» nponagaer. Kpome Toro, 3anuch mpekpamaeTcss aBTOMaTHUECKN 110 UCTEUYEHUH
BpeMeHH 31,7 cexyHn.

Crnenyer OTMETHTb, UTO TOJIOCOBOE COOOILEHME 3amUchiBaeTcs MpsMoO B dailnm B
SHeproHe3aBucuMoil mamstu. [losToMy, eciam co3gaTh TOJIOCOBOE COOOIIEHHE, HO HE COXPaHATh
JaHHbIe B (hailil, TO B JajbHEHIIEM MPH MPOCMOTPE JAaHHBIX KOHTPOJIS 3TOT (hails OyeT 0ToOpakaThCs
KaK He cojieprKalluii HHPOpMaLnu. A TOJIOCOBOE COOOIIEHNE MOXKHO OyIeT MPOCIyIIaTh.

OnemeHT MeHI0 «lIpociymaTey HCnosb3yeTcs Ui IPOBEPKU KauecTBa CO3JaHHOI'O T'OJIOCOBOIO
cooOmieHns. YCTaHOBUTE HAa HErOo MapKkep M HaXKMUTe KHONKY «. ToT yac HaumHaeTcs BBIBOJ
3BYKOBBIX JAaHHBIX Ha JUHAMUK, YCTAHOBJICHHBII B NpHOOpe, U Ha IKpaHE OTOOpakaeTcs OKHO C
3aronoskomM «CJIYIIIAMTE!». Bo BpeMsi OTOOpaKEHUSI OKHA KHOTIKHU Tl YIIPABIAOT TPOMKOCTBIO.
Bo BTOpOIi cTpoke OkHa oTOOpaxkaercs: mojcKazka «'poMKOCTb T I». B TPETbEH CTPOKE IOKa3aH
koo duureHT mnepenaun ycuiurenas BocnpousBeneHus (nb). B HuwkHell cTpoke oToOpaxaercs
TEKyllee BpeMsi ToJocOBOro coolmeHuss (c). B mpaBoit wyacTu OKHa HMMeeTCs HWHAUKATOP
MHTEHCUBHOCTH TOJIOCOBOrOo cuTHaia. Ilo OKOHYaHMM TPOUTPHIBAHHUS COOOIIEHHUS JTUHAMHK
otkimouaercss 1 okHo «CJIYIIAWTE!» nponanaer. MOXHO TIpeKpaTHTh BOCIPOM3BEICHHE PaHBIIE,
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Ha)kaB Ha KHOMKY «J. [loBTOpHOE Ha)xaThe Ha KHOMNKY  WHUIUUPYET BOCIPOU3BEACHHUE C CaMOI0

Ha4dajia.

OKHO 3anMCH JaHHBIX [Tpu 3anonHe Ny MamMATH Y3
V3 koHTpOIH KOHTPOJIS BBIBOJUTCS OKHO
COO0IIeHHS
3amuck ganubix B DAV 067 [Tamsate marnabIX Y3K
Hata 10.01.03r. 13:05 3ATIOJIHEHA !
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Penaxtipyemsbie MOt OTMEYCHBI XKUPHBIM IPUPTOM.
OneMeHTs MEHI0, B KOTOPBIX IPOU3BOIUTCS MEPEX0.T
MEX/y OKHaMHU , yKa3aHbl KPACHBIM L[BETOM.

CrpenkaMu TOKa3aHbl IEPEX0IbI MEKIYy OKHAMH MEHIO.

Puc. 7.5.1. CTpykTypa MEHIO 3aliCH JaHHBIX YJIbTPa3BYKOBOTO KOHTPOJIS.

Ecin BoO3HMKIA HEOOXOIMMOCTh H3MEHUTH TOJIOCOBOE COOOUIEHHE, €ro MOXKHO CO3/aTh
3aHOBO. /{1151 aTOrO BHIOEpUTE 3NIEMEHT MEHIO «CKa3aTh» U CHOBA CKa)KUTE COOOILIEHNE.

3anuch B (ailil JaHHBIX YJIbTPa3BYKOBOI'O KOHTPOJS OCYILECTBISETCS BBIOOPOM 3JIE€MEHTa
MeHI0 «CoxpaHuTh B (aiti». JlaHHbIe, TOATOTOBICHHBIE MPU BHI30BE OKHA «3alUCh JTaHHBIX B AN
XXX» ¥ yCTaHOBJICHHBIE B €r0 dJIEMEHTAaX MEHIO — 3amuchiBatoTCs B (aitn. Ecnm 3amuch maHHBIX B
SHEProHE3aBUCUMYIO MaMsTh IMpouuia 0e3 omuOoK, Ha dKpaH BBIBOAUTCA cooduieHue «CoxpaHeHue
naHHbix OK», B IpOTUBHOM cily4ae BHIBOJUTCS MHGOpMaIus 00 omnoKax.

8 Pexum npocmMoTpa JaHHBIX YJIbTPa3BYKOBOI'0 KOHTPOJIS

Ilepexon K IpOCMOTPY pe3yJIbTaTOB YJIbTPA3BYKOBOI'O KOHTPOJIS OCYLIECTBIIAETCS B PEKUME «Y 3
KOHTPOJIbY» M3 OKHA COXpaHeHUus NaHHbIX «3anuchk naHHbIX B DANIT XXX» nocne BeiOOpa syeMeHTa
MmeHto «Ilepexon B mpocMoTp». Buj akpaHa B 3TOM pexkume nokasad Ha Puc. 8.1.
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Puc. 8.1. Bun skpana npubopa B pexkuMe IMpoCMOTpa JJAaHHBIX YIbTPa3ByKOBOTO KOHTPOJIS.
A). U306pakenne s3xocurnanoB u3 ¢aina 003. b). B daiine 166 HeT naHHBIX.

B pexxume mpocmoTpa npubop BBIBOIUT Ha 3KpaH JaHHble u3 (aitnos. Ilpudyem u3 kaxmoro
¢aiina 3arpyxaercss HacTpoiika npubopa. OToOpa’keHHe CUTHAJIOB M H3MEPEHUE HX IapaMeTpoB
IPOM3BOJUTCS COIJIACHO 3TOM HACTpOiiKe, T.e. BOCHPOM3BOJATCS BCE YCIOBHSA, KOTOpbIE ObLIM B
MOMEHT 3anucu JaHHbIX. [lpu mepexojge B pexHM NPOCMOTpa BBIBOAUTCS HHpOpMaLus U3
nocienHero (aiina, 3aMCaHHOTO B YHEPTOHE3aBUCUMYIO NIAMSITh.

Homep aiina, a Tarkke para M BpeMs €ro 3alMcu Bcerga OTOOpakaeTcsi B OKHE
pAacIIoI0’KEHHOM B JIEBOM BepXHeM yri1y 3kpaHa (cM. Puc. 8.1.). Eciu B ¢aiine HeT naHHBIX, 10J1€ AATHI
3aI10JIHAETCS CUMBOJIOM <«#».

B pexume nmpocMoTpa ecTh I'NTaBHOE€ MEHIO, OPraHM30BAHHOE B BHJIE OKOH B HMXKHEW 4YacTH
9KpaHa. BBI30B 3J€MEHTOB TIJIaBHOTO MEHIO TPOU3BOAMTCA NpHU HaxaTtuu KHomok F1 — F4,
pAacIONIOKEHHBIX 01 OKHAMU. [ TaBHOE MEHIO COAEPIKUT CIIEAYIOIIUE SJIEMEHTHI:

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

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

3. «CenexTop» - U3MEpEHUE NMapaMeTpoB YIbTPAa3BYKOBBIX CUTHAJIOB.

4. «DyHKUIUNY - IPOCMOTP CUTHAJIOB, NMOJyYEHHBIX B aHAJOTMYHOM MeHI0 «DYHKIUN» B pEKUME

«¥Y3 KOHTPOIIbY.

Ecmu ¢aiin He conmepkUT MHPOpPMAaLMHU, 3JIEMEHTHI INIAaBHOTO MeHI0 «Cenektop» U «DYHKIUN»
6nmokupyrorcs. X n3obpakeHue He BBIBOAUTCS Ha 3KpaH. OmucaHue paOOThI JEMEHTOB TJIaBHOTO
MEHIO PUBOJUTCS B HIDKE CIEAYIOIUX Maparpadax.

8.1 Menro «Daiiia XXX»

JlanHOe MEHIO aKTUBU3HMpYyeETCs Mociie HakaTusl Ha kHomky F1. Ha skpane mpubopa B BepxHeM
IIPABOM YIJIy TOSBIISIETCS OKHO ¢ 3aroioBkoM «AMIT XXX». CrpykTypa MeHIo roka3ana Ha Puc. 8.1.

Dnement Menio «PAMIT XXX» npefnasHaueH /i ykazanus HoMepa (aiina. YcTaHOBHTE HA
Hero Mapkep. IIpum HaxaTMM KHONKM —> TPOU3BOJUTCS NEpexo] K cieayrouiemy ¢aiily, a mnpu
Ha)KaTUH KHOTIKHM <— OCYIIECTBIISIeTCs Iepexo]l K npeasiayniemy ¢ainy. Homep daitna nsmensiercsa Ha
eaunuily. Coaepkumoe (paiisia aBTOMaTUYECKH BBIBOAUTCS Ha IKpaH.

Ecin ycTaHOBUTH Mapkep Ha di1eMeHT Merio «DAMJT XXX» u Haxars KHONKY o, mpubop
YCTaHABJIMBAET PEXUM IOCHMBOJIBHOIO peAakTUpoBaHUsl HoMmepa (aiina. [lone mapkepa cTaHOBUTCS
oenbiM. [losiBnsieTcss Kypcop, OTMEUArOUIMM penakTupyemblii CUMBOJN B Homepe daitna. Temnepb
KHOITKAMH <—, —> H3MEHSETCS TO3HIHS KYpCopa, a KHOMKaMu 1, ¥ peakTupyercs HOMep B JAHHOM
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no3uuu. [Ipy NOBTOPHOM Ha)XaTUM KHOTKH «! PEKUM MOCUMBOJIBHOTO PEIAKTUPOBAHUS OTMEHSETCS.
[Tone Mmapkepa CTAHOBUTCSI YEPHBIM.

Iocne ycTaHOBKM MapKepa Ha 3TOT DJIEMEHT Bri6op u3 criucka:
MEHIO KHOIIKH <—, —> MCIIOJIb3YIOTCA I HET
yKa3aHus HoMepa (aiina. ABTO

HET

@ AT XXX
[IpocmoTp
Cnymatb HET
Ckasatb cHOBa
Bribop u3 crcka:
HET
Penaxtupyemsbie oJist OTMEUYESHBI KUPHBIM IPUPTOM. I'OBOPUTE ! ABTO
ONeMEeHTbl MEHIO, B KOTOPBIX IPOU3BOJUTCS IEPEXOT, | | ======mmmmmmmmemeee
MeX/Ty OKHAMH , YKa3aHbI KPACHBIM I[BETOM. Vennenne T4
CrpenkaMu NOKa3aHbl EPEX0Ibl MEXKAY OKHAMU +38 n1b
MEHIO. 120¢ i

Puc. 8.1.1. Ctpykrypa ynpasinsomiero MeHto «@Daitin XXX».

OnemeHT MeHIO «lIpocMoTp» mpeaHa3HayeH JUIs BBIBOJA CONYTCTBYIOIIEH HH(pOpMALUU.
VYcTaHoBUTE MapKep Ha JaHHBIA 3JEMEHT MEHIO U Ha)KMUTE KHOIKY . [lone mapkepa craHOBUTCS
6enbiM. [losiBisieTcst kypcop nmoxa Hagnucbio «lIpocmorp». OIHOBpPEMEHHO Ha SKpaHE IMOSBISIETCS
OKHO, B KOTOpPOM oOTOOpaxaercsi Homep (aiina, nata um Bpems, uHpopmanus o0 yIbTPa3ByKOBOM
npeoOpa3oBatesie U JBe CTPOKM KOMMeHTapuil. [IoBTOpHOE Ha)kaTHe Ha KHONKY ) OTMEHsET BBIOOp
3JIEMEHTa MEHIO, OKHO ITPOIIaIaeT.

OnemeHT MeHIO «IIpocMOTp» MMeeT peKuM aBTOMAaTHYECKOro mpocMoTpa uHbopMmauu. s
BbIOOpa 3TOr0 peXHMa YCTAaHOBUTE MapKep Ha 3jeMeHT MeHio «[IpocMoTp» M KHONKaMu <, —
ycraHoBute Haanuchk «IIpocmorp ABTO». Torna oxHo ¢ mHdopmanueil ocraercs Ha 3kpaHe. [lpu
U3MEHEeHUH HoMepa (aiiia CTpOKM B OKHE aBTOMaTHuecku oOHoBisitoTcs. Ecnu ykazats «IIpocmotp
HET», pexumM aBTOMaTHYECKOro MPOCMOTPa HHPOPMALIUU OTMEHSIETCS.

AHaJOrn4HbIM 00pa3oM paboTaeT 3yieMeHT MeHIo «Ciymmatey. [lpu ero BeiOope KHONKOH  Ha
JMHAMUK BOCIIPOU3BOIMTCS TOJIOCOBOE COOOIIEHNE U3 aHHOrO ¢aiina. [ToBTopHOE Ha)kaTHe KHOMKHU
+ 3akaHuMBaeT BocmpousBeAcHUE. Bo BpeMs BOCIIPOMU3BEIEHHUS I'0JIOCA HA DKPaH BBIBOAMUTCS OKHO,
KOTOpPOE MOKa3bIBaeT mpoliecc Bocrpoussenenus (cm. Puc.8.1.2.). 3necy kHonkamu ™ perynupyercs
rpoMkocTh. [1o okoHuanuu npociymuBanus (uepes 31,7 ¢) JaHHOE OKHO MpONaiaeT.

OnemeHT MeHIO «CiyliaTh» HUMEET PEeXUM aBTOMAaTHYECKOTO IPOCIYHIMBAHUS T'OJOCOBOTO
cooOuieHns. YCTaHOBUTE MapKep Ha JaHHBIA 3J1eMeHT MeHI0. KHOIKaMK ¢—, — YyCTaHOBHTE HAINUCh
«Cnymate ABTO». Torna, npu u3smMeHeHUr HoMepa (hailna, mpocIylIMBaHNUE TOJIOCOBOTO COOOIIEHUS
IIPOUCXOJUT aBTOMaTH4ECKH. [laHHBIN pekuM oTMeHseTcsl yctaHoBKoW «Cirymate HET».

Ha pucynke 8.1.2. moka3aH »3kpaH JeQeKTOCKONa B pEXUME MPOCMOTpa JaHHBIX
yABTPA3BYKOBOTO KOHTPOJIsL. 3/1€Ch BBIOpAaH 3JIEMEHT IIaBHOro MeHio «paiin 003» u ycTaHOBIEHBI
PEXKUMBI aBTO- IPOCMOTPA U aBTO- IIPOCIIYLINBAHUS.

B menro «DAVIT XXX» nMeeTcst BOSMOXKHOCTH H3MEHEHHs FOJI0COBOTO coobmenus. JIis 3Toi
[ENH CIYKUT 37eMeHT MeHIo «Ckaszath cHoBa» (cMm. Puc. 8.1.1. u Puc.8.1.2.). Ilpu ero BweiOOpe
orobOpaxkaercs okHO ¢ 3aronoBkoM «['OBOPUTE!» u npousBoauTcs 3amuch TOJIOCOBOTO COOOIICHMUS.
IIpomecc 3amucu TOYHO TAKOM K€, KaK B MEHIO COXPAHECHMS [aHHBIX HACTPOMKH WM JTaHHBIX
yABTPA3BYKOBOTO KOHTpOJIL. CreyeT HalTOMHUTB, YTO HOBOE TOJIOCOBOE COOOIIEHUE 3aUChIBACTCS HA
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MECTO CTaporo B JHEpProHe3aBUCHMON mHamsATH. CleIoBaTelbHO, CTapoe TOJOCOBOE COOOINCHHE B
JTaHHOM (aiiyie mporaaaeT.

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

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

PAAN 003

QM porkocTe

§+21 aE 1

07.6 c
=)

PANN 003
Nata 03.10.02r 12:46

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

FU0E MG326 KOTENNGZd
1244C0E HEMPOBAF

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

8.2 Menio «Kapra namsiTu»

Korna B mpubope 3amucano 00JbIoe KOJMMYECTBO (DAHIOB ¢ pe3ybTaTaMu KOHTPOJIS, BaXKHO
OXBaTHUTh B3IJISIOM MpPOJICIaHHY0 padboTy. Takke H0KHA OBITh BO3MOXKHOCTB OBICTPOTO MPOCMOTpA
U BeIOOpa daiina. Mento «Kapta namsiTiy» npeHa3Ha4eHo IS TaKKX oreparuii. MeHI0 BbI3BIBACTCS C
noMoitelo KHomku F2. Ha skpane mpuOopa mosiBisieTcss OKHO ¢ 3arosioBkom «Kaprta daiinoB V3
koHTposs»» (Puc.8.2.1.).

Kapta ¢avinoe 43 kontpona [B-=cTe)

I!I!D!I!I!I]I!I!I!I!ﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂg

DAWN 003 iE
03,10,027 1245

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

AETO- NPOCAYLLME AHME

AETo- NPOSMOTE  MHGOPRSL MK

HET
HET

CTEFETb BCE!

e -1a
-20

_ 50 i 70 ik
uJCemeEroe o yucuun

Puc.8.2.1. Menro «Kapra mamsatu». Pexum npocMoTpa TaHHBIX YIbTPa3BYKOBOTO KOHTPOJIA.
3nech (aiybl  TaHHBIX ~ YIBTPA3BYKOBOTO KOHTPOJISI M300pakeHbI B  BHUIE  SUEEK,
PacmoJIoKEHHBIX B IIaXxMaTHOM mopsiike. Hymepanus ¢aiinoB ycraHOB/I€Ha cieBa — HAlIPaBO U CBEPXY
— BHM3, T.e. ¢aitn ¢ HomepoMm 001 nzoOpakaeTcs s4yeilkoil B BEpXHEM JIeBOM yriy, a ¢aitn 216 — B
HUKHEM NpaBoM yriy. Eciu daiin copep XUt JaHHble yiabTPa3ByKOBOTO KOHTPOJIA, STUeiKa OTMEYaeTcs
CUMBOJIOM «|» Ha uepHOM (hOoHE, eciIH HET — sueiika uMeeT Oenbli (oH.
B okne «Kaprta ¢aiinoB Y3 KOHTpOJs» €cTh MapKep, KOTOPBIN MepeMeniaeTcs 1o siaeikaM U 1o
3JIeMeHTaM MeHIo (CHU3y). Mapkep YIpaBisieTcss KHOKaMu T, —, —>, V. TIpH mepemeleHnn Mapkepa
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o siueiikaMm  (ainos, nHGopManms U3 (aita 3arpykaercs aBTOMaTHYECKH, MEHSIETCS n300pakeHue
9XOCHTHAJIOB Ha 3a7HeM (hoHe skpana. Texynuii Homep (aiinia U 1ara 3amucu 0ToOpa)xkaeTcsl B OKHE B
BEpXHEH JieBoW yacTH 3kpaHa (cMm. Puc.8.2.1.).

Ecnu BbIOpaTh sfUeiiky, Ha)kaB Ha KHOIIKY <, Ha 3KpaHe MOSBISAIOTCS ABa OKHA. [lepBoe OKHO
O0TOOpa)kaeT MpoIlecC BOCIPOU3BEACHUSI TOJOCOBOrO coolmieHus. OIHOBPEMEHHO TOJIOCOBOE
cooOlieHne BbIJAaeTCsl Ha AMHAMUK. [0 OKOHYaHMM BOCHIPOM3BEICHHS TrOJI0OCa OKHO MPOMaaaeT.
Bropoe okxHO mnoka3biBaeT o0myr0 uHbopmanuio u3 ¢aina — Homep ailna, naTy 3amucH,
uH(popMalrio 0 mpeoOpazoBaTesie U JABE CTPOKH KOMMeHTapuid. [loBTopHOE Ha)kaTHe Ha KHOMKY
3aKpbIBACT 3TU OKHA. BBIBOJ roj0coBOro cooOIIeHHs TPEKpaIiaeTcs.

B 1aHHOM MeEHIO OpraHM30BaH pEXHM aBTOMATHUYECKOTO MPOCIYIIMBAHUSA TOJOCOBOTO
COOOIllEHUsT M AaBTOMATUYECKOro mpocMoTpa uHGoOpMauuu. 3Aech MOCTOSHHO OTOOpakaloTcs
JIOTIOTHUTEIbHBIE OKHA, O KOTOPBIX TOBOPUJIOCH BhIIIE. Teneps Mpu nepeMenieHu MapKepa 1o Kapre
naMsTH, aBTOMATUYECKHW OOHOBIsAETCS HHQOpPMAIMs B OKHaX M BOCHPOU3BOISTCS TOJOCOBBIC
coo01ieHus u3 (ainos.

Pexxum ycraHaBiMBaeTcs B DJEMEHTaX MEHIO «ABTO-IPOCMOTp HHGOpMalUu» U «ABTO-
npociaymuBanuey. O6a snemeHta MeHo umeror noie «JAA/HET». Ecmm ykazate  «{A»,
YCTaHABJIMBAECTCSI COOTBETCTBYIOIIUN PEKUM aBTO. ..

[Tocnennwmii anement meHo «CTEPETH BCE!» npennasHavuen ajis o4ucTKH (HaidjioB JaHHBIX
YABTPAa3BYKOBOTO KOHTPOJs. BbeIOOp 3TOro sjieMeHTa ¢ MOMOIIbIO KHOMKH  OTKPBIBAET OKHO
ctupanus (daiinos (Puc.8.2.2.).

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

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

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

Crupanne (paityioB MPOU3BOIUTCS CIASAYIOMUM 00pa3oM. Y CTaHOBUTE MapKep Ha JIEMEHT MEHIO
«CTUPAHUME» n naxmuTe kHOMKY . C 3TOr0 MOMEHTa HAUYMHAETCS MPOIECC CTUpaHUs (ailios.
[TprOop BHINOTHAET CAEAYIOLINE TeHCTBUS:

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 MHAWKATOPEe B BepxHEH yactm okHa (cMm. Pwuc.

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 6ombsme HET!». Ecniu oOHapykeHbl OmMOKK CTUpaHUs, HA dKpaH
BBIBOAUTCS HH(OpMAIus 00 OImoKax.

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

YcTaHoBUTE MapKep Ha 3JeMEHT MeHI0 «Bbixoa» u HaxkMmute KHONKY . OkHO ctupanus (aiinos
3aKphIBacTCs. YTpaBlIeHUE OT KHOMOK Tepeaaercst okHy «Kapra daitnoB Y3 KOHTpOIs».
BHUMAHME! Bo Bpemsi ctupanus (ailjioB 3ampemiaeTcsi BBIKJIIOYATh NPHOOpP, T.K. 3TO MOXKET
MPUBECTHU K BBIXOJY U3 CTPOSI HEKOTOPBIX OJIOKOB SHEPTOHE3aBUCUMOM MAMSATH.

8.3 Menio «CejiekTop»

Pabora mento «CenekTop» B pexuMe MPocMOTpa (ailyioB yIbTPa3ByKOBOIO KOHTPOJISI HUYEM HE
OTJIIMYAETCS OT TAKOTO K€ MEHIO, PEaIM30BaHHOTO B pexxumax «Hactpoiikay u «¥Y3 KOHTPOIIb.

HyXHO MOMHHTB, YTO NMPH COXPAHEHUH JAHHBIX YIbTPA3BYKOBOTO KOHTPOJS B KaXKIbIA (aiin
3aMMCBIBAaETCsl HACTpoiiKa mnpubopa. M3mepenne napaMeTpoB yiabTPa3ByKOBBIX CHTHAJIOB C TIOMOIIBIO
CeJleKTopa MPOU3BOAUTCS COTJIACHO HACTPOMKH, 3arpyKeHHOW u3 naHHOro aima. PesympraTs
U3MEPEHUI BCETJa COOTBETCTBYIOT TEM YCIIOBHUSM, KOTOpBIC OBUIM MpU coxpaHeHuu (aiima. D10
KacaeTcs u3MepeHus kKoopauHat nedektoB X, Y, H u aMmmTy CUTHAIOB, HAHICHHBIX OTHOCHTEIHHO
ctpoboB AC/I.

84 MeHo «DyHKIHN»

Mento «DyHKIIUUY» MpeAHa3HAUYEHO I MPOCMOTPa CUTHAJIOB, CO3/IaHHBIX B TaKOM K€ MEHIO B
pexxuMe «Y3 KOHTpolb». Bce omepanuu JaHHOTO MEHIO TOBTOPSIIOT paboTy MeHio «DYyHKIHUK»
pexxuMa «Y3 KOHTpOJIb». 31ech MeHI0 «DyHKIUN» MPOU3BOAUT TOJIBKO OTOOpaKeHHE CHTHAJIOB U3
daiina u u3MepeHue ux napaMmeTpoB.

W3006paxeHue curHania, Co3IaHHOTO (yHKIUEH
«3aTMOMHHUTB» B PEIKUME YIBTPa3BYKOBOTO

KOHTPOJIS

OkHO mapaMeTpoB Mapkepa npobera

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

Tm= 47,666 Mkc Ym=42,6 Mm (C T T F(aiT
«3anmoMHHATE)»
OKHO H3MepeHHs! YCIOBHIX Pa3MEPOB Ilpoder « Anaymsy»

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

W3o0paxenue orubdaromeii mpobera.
Be3oB Mmapkepa npobera.
Ilepenaya ynpasneHus MapKkepy

INons yrpaBieHHs OTM EUCHBI XKUPHBIM HIPHPTOM.
CrpenkaMy OKa3aHbl BEI30BbI IOUEPHUX OKOH.

Puc. 8.4.1. Ctpykrypa MeHI0 «DyHKIIUN» B PEXKUME IIPOCMOTPA
(aityioB ynbTpa3ByKOBOT'O KOHTPOJISL.
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Mento «DyHKITUN» COACPKUT 1Ba 3eMeHTa «CurHan u3 MeHio «3anmoMHUTBE»» U «lIpober
«AHATU3M.

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

YcTaHoBka Mapkepa Ha BTOpoil aneMeHT MeHIo «IIpober «AHanu3»» akTUBUPYET N300paxKeHe
orubaromieil mpobera Ha sKkpaHe mpubOopa. Ha pasBeprke mosiBisieTcss Mapkep mpobera. Temeps c
MOMOIIbIO KHOTIOK ¢—, —> yCTaHaBJIMBAeTCA MOJIOKEHHUE MapKepa mpodera Ha pa3BepTKe.

Ecnu snement mento «[IpoGer «AHanu3»» He BbIOpaH, MapKep B OKHE UMEET YepHBIil OH, TO B
JIOYepHEM OKHE OTOOpakaroTcsi mapameTrpbl Mapkepa mpoOera (Puc.8.4.1.). 3mech BBIBOASTCS
napaMeTpbl TOYKH, Ha KOTOPYIO YKa3bIBaeT Mapkep mpobera: Am — aMmmiauTyaa orubaromieir, Tm —
Mpemst 3aIepKKu, XM — koopauHara X, YM — koopauHara Y. AMILITUTY/a orubaroieil 1 KoopInHATHI
Mapkepa mpodera pacCUUTHIBAIOTCS B COOTBETCTBUU C HACTPOMKOHM Ipubopa, 3arpyxeHHoi u3 (aiina.

Ecmu snement menro «lIpober «AHamu3»» BbeiOpaH (Oenblii ¢GOH), TPOU3BOAUTCS aHAIU3
orubarorieil mpobera B palloHe TOUKKM Mapkepa. HaxonuTcs MakcuMyMm nuka oruOaroieil, 3aTeM Ha
ypoBHEe —6 b OT Hero omnpeaemnseTcs MHUPUHA OTUOAIOIIEH U PACCUUTHIBAIOTCS MapaMeTpbl JaHHOTO
nuka: Al — ammuntyna nuka, AT — mupuna nuka (Mkc), AX — ycioBHas mupuHa gedekra (Mmm), AY —
ycnoBHasl BbicoTa nedekta (Mm). [Ipuyem pacueT ycIoBHBIX pa3MepoOB MPOBOJUTCS B COOTBETCTBUU C
HACTPOIKOIl TiyOMHOMEpa, 3arpy:keHHO# u3 ¢aitna. Ecnu anroputM aHain3a 3aBepIIUICS YCHEITHO
(MUK HaWIeH U BCE pacyeThl BBHIMOJIHEHBI), TO MOSBISIETCA JOYEPHEE OKHO H3MEpPEHUI YCIOBHBIX
pa3MepoB, B KOTOPOE BBIBOJATCS Pe3yIbTaThl 00paboTkH muka orudaromeit (cm. Puc.8.4.1.).
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9 HHcTpyKUHSl 1O IKCILIyaTAUMU

9.1 BkioYeHHe U BBIKJIIOYeHHE MPpUdopa.

Bxutounte mpubop, KpaTKoBpeMEHHO HakaB Ha KHOINKY «Bkia-Beikmy. Ilocne otmyckanus
KHOIIKM MOHHUTOP MUTaHUs MPHOOpa MPOU3BOIUT €r0 BKIIOUECHHUE.

[Tpu BrIrOUeHMH nedeKkTockona 3aropaercs uHaukarop “Ilutanue” u MpOU3BOIUTHCS 3arpy3ka
IporpaMMbl BHYTPEHHETO Tpolieccopa. Bpems 3arpy3ku npumepHo 2 cekyHbl. [locie aToro Ha skpan
BBIBOJIMTCS 3aCTaBKa, B KOTOPOM yKa3aH THII, HOMep pubopa 1 Bepcus MPOrpaMMHOr0 o0ecreueHusl.

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

|

:I HCTAHOENEHA HACTPOWMEA OT 13.071.06r 12:03

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

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

Ceaze o 3BM - LUSE 2.0
FULL SPEED 12 Merabutic

Puc.9.1.1. Bun sxpana npubdopa nociie ero BKIFOYCHHUS.

BbIKNKOYEHWE NPUBOPA

Ne 045- 03- 05

Conpanenve HacTporkk 1307 06 12:05

Puc.9.1.2. Bug skpana npubopa mocie ero BeIKITIOUSHUS.

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

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

Brikimrouenue npubopa npou3BOAUTCS HaXXaTueM Ha KHOINKY «Bria/Bbikiay». Ecnu npubop 6611

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

[Tpu BBIKITIOUEHUH MPUOOpPA 3aIIOMUHAETCS €ro JASHCTBYIOIIAs HACTPOMKa a TaKkKe JaTa U Bpems
BeikiitoueHus (Puc.9.1.2.). Ilpn HOBOM BKIIOUEHHMHM 3Ta HACTpoiKa 3arpyxkaercsa B NpuOop U B
3acTaBKe BBIBOJUTCS COOOIIEHUE «yCTaHOBJICHA HACTpOHKa oT (aTta, BpeMs)» - Puc.9.1.1. Ecnu HyxHO
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cOpOCUTH TOCTEIHIO HACTPOHKY mMpuOopa, HAXXKMUTE KHOMKY «JlaHHbIe». Torma Bce mapamerpsl
npudopa OyAyT YyCTaHOBJICHBI 110 YMOTYAHHIO (CTaHIapTHAS HACTPOMKA).

9.2 CooOmeHue 0 pa3psijie aKKyMyJsiTopa

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

Ecnu nampspkenune ynano Humxke 4,20B, mpubOop BBIBOAUT Ha 3KpaH OKHO COOOLICHHS C
TEKCTOM:
“AKKyMynSTOp HaxoIuTCsl Ha rpanuue paspsna. Ilogxmounte k npubopy ucrounuk nutanus WUIT-
9414”. Coobmenne ocraercs Ha 3kpane B TedeHmu 20 cekyHa. Eciu moaxmouuTh K TpubOpy
ucrtounuk nutanus UI1-9414, okHo cooO1ieHuss HEMEIJIEHHO MPOIaiaeT.

Ecnu nHanpsbxkenue akkymysstopa crano Huxke 4,10B, Ha 5kpaH BBIBOAUTCS OKHO C HAJIIUCBIO:
“AxkymynsTop paspsbkeH. [Ipubop Oyner BbikiatodueH uepe3 10 c¢”. HaunmnaeTcss oTcueT BpeMeHH 0
BbIKII0YeHUs. [1o ncreuennn 10 cexyna mpruOop caMOCTOSTENBHO BBIKJIFOUAETCS.

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

: : : : ab : : : : : ab

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 I e | T S — -1 7]

-3 -3 .. O N I -1
0 A LA AN A W S — 1s
e e O 20 40 &0 a0 MEC
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Eeikn Eikn A N

4§ ACH #1§§ ACH f:éw BPY gg Hacel &g gaHpAH ggcgnuﬂlgég ¥ cTon

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

9.3 Cucrema onepaTuBHOIl MoMoLHM padoThl ¢ NPUOOPOM

B pexumax «HacTpoiika» u «Y3 KOHTPOJIbY AEUCTBYET CUCTEMAa KOHTEKCTHOM MOMOIIM, KOTOpas
BbI3bIBaeTCAd HakaTueM Ha KHomKy «[lomome». Ha skpane mpuOopa mosBIsSETCS OKHO C TEKCTOM,
MOSICHSIOMMM PabOTy JTaHHOTO 3JeMeHTa MeHio — Puc. 9.3.1. OxHa momoIu 3aXBaThIBAIOT PEAKIINU
KHOINIOK <—, — Ui Mepexoja OT OJHOr0 K JAPYroMmy, MO3TOMY HpPH HX MPOCMOTPE HEBO3MOXKHO
peAaKTUpOBaTh HMapaMeTphl AedekTockomna. Beixon u3 pexxuma npocMoTpa MOMOIIU OCYIIECTBISETCS
TaKXKe Ha)KaTHeM Ha KHOTIKY «[lomMomiby.

OkHa TOMOIIK CoAepIKaT KpaTKyro HHGOpMAIHIO 00 yCTpoCcTBE U padoTe mpubdopa. Paznmuyunsie
METOJMYECKHEe MPHUEMbl HACTpONKM mpubopa, NPOBEACHHUS HEpa3pyILIAOIIEro KOHTPOJIsS U
BBITNIOJTHEHHE U3MEPEHUH CllelyeT U3y4aTh 110 JaHHOMY PYKOBOJICTBY IO SKCILTyaTalliH.
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Puc. 9.3.1. OKHO KOHTEKCTHOW MTOMOIIIM HA SKpaHe Mpuodopa.

9.4 Hacrtpoiika npudopa

Haxxmute xHOTIKY «HacTtpolikay Ha nepeaHeit manenu npuodopa. [ledekrockon nepeiaeT B 3TOT
peXUM. 31ech HEO0OXOIHMMO TMPOBECTH YCTAaHOBKY IapamMeTpoB MpHOOpa s BBINOJIHEHUS
Hepa3pyLIaoero KOHTPOJIS U3EIHM.

941 DJjekTpo-aKyCTHYeCKHUH TPaKT

CocTosiHHE IIEKTPO-aKyCTUYECKOT0 TPaKTa yJAbTPa3BYKOBOIO /1€(hEKTOCKOIA XapaKTepu3yercs
PSAIOM IapaMeTpoB:

- JIIMTENIbHOCTb 30HIUPYIOLIET0 UMITYJIbCA,

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

- (QuIbTp BBICOKOI YaCTOTHI,

- BBIBOJ] BBICOKOYACTOTHOT'O WJIM AETEKTUPOBAHHOTO CUTHAJIA,

- (uIbTp HU3KOMN YaCTOTHI,

- YpOBEHb KOMIIEHCUPOBAaHHOW OCEYKU CUTHAJIOB.

CoBmecTHas pabota AedeKTOCKoIa ¢ yIbTPa3BYKOBBIM IpeoOpa3zoBareneM TpeOdyeT YCTaHOBKHU BCEX
BbIILIE [EPEUMCIICHHBIX MapamMeTpoB. KoMIUIEKC XapakTepHUCTHUK 3JEKTPO-aKyCTHUECKOIro TpaKTa
JOJKeH OBITh ONTHUMAlIbHO COIVIacOBaH C MpeoOpa3oBareneM s TOJy4YeHHs] HaWITy4IlIero
COOTHOUIEHUSI CHUTHAI-IIYM, BBICOKOW YYBCTBUTEIBHOCTHM M BBICOKOM JIy4€BOW pa3zpemaromen
cnocobHoctu. Kpome Toro, HeoOxoaumo 3adukcupoBaTs HHPOpMALIHIO O TpeoOpa3oBarese, ero THIll,
NacHOpPTHBIH HOMEpP M DJIEKTPOHHBIM Homep. B nanpHeimem naHHble 0 mpeoOpazoBatene OyayT
3aroMHUHAThCs B (aiiyiax HacTpOWKH U B (haiiiax pe3yabTaToB KOHTPOJIS.

B npubope peannzoBaHo JBa criocoda yCTaHOBKU MapaMeTPOB 3JIEKTPO-aKyCTHUECKOTO TPaKTa:
ABTOMAaTUYECKUU U PyYHOM.

PaccmoTpuMm aBTOMaTHuyecKuil cmoco® HAcTpOWKH. 37ech HCMoNb3yeTcss HHpopManus o
npeoOpa3oBaresie, 3alllCaHHass B €ro BCTpOeHHOW mamsaTH. [lomkmrounte mpeoOpa3oBaTenh K
ne(EeKTOCKOMY € MOMOIIBI0 MmTaTHOro kadens. CoeauHUTE KOHTAKT OJIHOMPOBOJHOTO MHTEepdeiica
npeoOpazoBarens ¢ koHtakToM «I[1911» Ha mepeaneit manenu npudopa. Jlepexrockon aBTOMaTHUECKH
CUMTBHIBAET NMaMATh MIPe0Opa3oBaTeis U BHIBOAUT Ha 3KpaH OKHO coolmienust Puc. 9.4.1.1.
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Puc. 9.4.1.1. Pe3ynbpTaT CUMTHIBaHKS TaHHBIX U3 MPE0Opa3oBaTes.

B nanHOM OKHe MMeeTCs MEHIO U3 TpeX AeMeHTOB. [lepexoa OT 0HOro 37eMeHTa MEHIO K IPYyromy
OCYILECTBISIETCS KHONKAMH T, ¥, BHIOOp MEHIO MPOU3BOMMTCS KHOMKON o). IIpnGOp BBIMOIHSET
CIeyIoIIre AeUCTBUS IIPH BBIOOPE IIEMEHTOB MEHIO.

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

INPpUCMHHUKA YCTAHABJIMBAKOTCA OITUMAJIBHBIMH  IOJIA pa6OTbI

C JaHHBIM npeo6pa3013aTeneM.

Nudopmanus o mpeodpa3oBaTese 3aluchiBacTCS B ONEPATUBHYIO MaMATh MPpUOOpa. 3aTeM BBIIASTCS
OKHO cooO1tenus Puc. 9.4.1.2. A.
«IIpunsath nanupie [IIID» - Madopmamus o npeoOpa3zoBaresie 3aMMChIBACTCS B ONIEPATHBHYIO
naMaTh npubopa. HacTpolika aIeKTpo-aKyCTHYECKOrO TpakTa He mpom3BoauTcs. [IpubGop BBIBOIUT
OKHO cooO1tenus Puc. 9.4.1.2. B.
«BbIxom» - OxHO coobmenus «O0HapykeH IpeoOpa3oBaTENby 3aKPhIBACTCS.

3.01.06r 15:42

iYS uuHTpunbi P25,D+UD,DAEE|‘E‘| E,ZDB+EI,1?F'.I
1 @ EREA +39°C
_-l T T T T 'U'E

3.01.06r 15:41

e

I‘.‘H’S HDHTpDnbi "25,D+DD,DAEEEI 5,2|:|E:+|11?Ai
1 @ ERkA +39°C

il
+2
1

anAa HacTtote [M3M 05,00 MMy

...... ]
N o
2

JarpykeHs Hoese gaHHee 130

HeoTaHoeneHa HacTpoRka
[3 v npuekHMEa, ONTHMaAEHSA

SarpukeHs Hosse gaHHeEe T30
Mz1- 5.0- TO°-@S

M 033-0.1.05
T3-000001BTEGCE-14-2

........ ]
v 1
U s

50

20 30 40 L

20

30 40

PAEC

| akpAH JCenekTonfoynkumn]

cron |

A)

| aKPAH fCenexTonfoyukyuni]

- ..

b)

cTon |

Puc.9.4.1.2. OkHa cooO1ieHu# npu BIOOPE AJIEMEHTOB MEHIO.
A) «Hactpouts ['31 n npueMHUK».
b) «lIpunsats nanueie [191D».

Hactpoiika 31€KTpo-akyCTHUECKOTO TpakTa mnpousBoaurcs B MeHwo «Hactpours I'3U u

PUEMHHK.

OnTuManbHBIM ~ 00pa3oM  yCTaHABIUBAOTCS

AKYCTUYCCKOI'O TpaKTa:

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

Jlnama3oH BXOAHBIX CHTHAJIOB, BUJ| CHTHaja — BBICOKOYACTOTHBIA WIIM JIE€TEKTUPOBAHHBIN U
YpOBEHb KOMIIEHCUPOBAHHOM OCEUKH OCTaloTcs 0e3 n3MeHeHul. MIX MOXKHO OTperyaupoBaTh, BEIOpaB
riaBHoe MeHio «QJI-AK tpakT». B O0NbIIMHCTBE CilydyaeB B METOAMKAX YJIbTPA3BYKOBOTO KOHTPOJIS
UCIOJIB3YIOTCS IETeKTUPOBAHHBIE CUTHAJIBI, IUANa30H BXOAHBIX CUTHANOB mpueMmHuka +1B. [Toatomy
KaK IIPaBUJIO HE BOZHUKAET HEOOXOAMMOCTh B TOTIOJTHUTEIHLHOU PEryJIMPOBKE AIIEKTPO-aKyCTUUECKOTO
TpaKTa IOcjie aBTOMaTHYECKON HACTPOUKH.

B uactHOCTH, AMana3oH BXOJHBIX CUTHaNOB npuemHuka *+10B HeoOxomum mpu pabore ¢
NPSIMBIMH  COBMEIIIEHHBIMH TpeoOpazoBaTesisiMi ¢ 4acTotod oT 2,5 MI'm u Huxke. YKa3zaHHBIE
mpeoOpazoBaTe UMEIOT BBICOKYIO YYBCTBUTEIBHOCTh. AMIUIUTY/A 3XOCUTHANA OT JedeKTa B CTallu
Ha riyoune 5 — 30mm, nomyyaemas ¢ Takoro [19I1, moxker ObiTh 1 + 4B.

PaccmoTpum pyuHOil crioco® HACTPONKHU AJIEKTPO-aKyCTHUECKOro TpakTa mnpubdopa. Beidbepute
aneMeHT riaaBHoro meHwo «JJI.-AK. Tpakt». B BepxHeM MpaBoM yrily 3KpaHa MOSBUTCS MEHIO
«QneKTpo-akycTuueckuil 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 :

40 50
enexTnng
] b DHT L

Puc. 9.4.1.3. MeH10 «91€KTpO-aKyCTUUECKUI TPaKT».

Ecnu BeIOpaTh BepxHuil anemeHT MeHio «Mupopmarnus o [1911», oroOpaxaercs 1ouepHee OKHO
C AHHBIMH YIBTPa3BYKOBOTr0O mpeoGpasosarens Puc. 9.4.1.4. Ynpasnenne ot kuomok T, <=, —, ¥, o
nepeaaeTcsi AaHHOMY OKHY. 371€Ch BBIBOJUTCS THII, NACIOPTHBIH HOMEpP U 3JIEKTPOHHBIA HOMEp
npeoOpasoBareins. MHpopMmarus o mpeoOpa3oBaresne, CYMTaHHAs IO OJHOIIPOBOJHOMY MHTepdeiicy u
3arycaHHas B ONEPAaTUBHON NMaMsITH 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 U HAKMHUTE
KHOTIKY «l. Ilone crpoku cranoButcs OenbiM. [losiBisseTcst Kypcop, OTMEUaromuii MO3UIMI0 BCTABKU
cumBoJa. OTHOBpEMEHHO Ha DKpaHe 0TOOpa)xkaeTcsi OKHO BBOJa cuMBoJIoB Puc. 9.4.1.5.

Pe/lakTHPOBAHHE CTPOKH MPOBOIHUTCS creayiomum odpasom. Kuonkamu T, <, —, 4 ykaxure
HYKHBII CUMBOJI, 3aT€M KHOMKOW ) BCTaBbTE€ CHUMBOJ B IMO3UIMIO Kypcopa. BrlOpaHHBII cHMBOI
BCTaBJISICTCS B CTPOKY M Kypcop IMepeMelnaeTcs Ha cieayonmii cumBoi. Mcnons3yiite knonku F1, F2
JUI TIepeMEIleHUs] Kypcopa BIIpaBO M BJIEBO IO CTpOKe. BBIXOJ M3 pexuMa peJakTHpOBAaHHUS
IPOM3BOIUTCS NP HAXKATUU KHOTIKU F4.

3akpeiBanue okHa «Mupopmanus o I[IDI1» mpoucxomuT mpu BBHIOOpPE DIEMEHTa MEHIO
«BpIXOI».
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INEKTPO- SKYCTHHECKMIA TRaKT]
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Puc. 9.4.1.5. Pyunoii BBog undopmaiiu o mpeodpazonarere.
A) PenaktupoBaHue THIa mpeodpa3oBaTes.
b) PenaktupoBanue HoMepa npeoOpazoBarers.

HaunOonee BaxHbBI mMapaMeTp, ONpEAENAIOIIMNA HACTPOHKY TeHepaTopa 30HAUPYIOIINX
UMITYJIbCOB W TPUEMHMKA, 3TO YacToTa YIbTPa3ByKoOBOro mnpeobOpasoBarens. Yacrora 1911
YCTAHABJIMBAETCSI B OJHOMMEHHOM 3JIEMEHTE MEHIO «DJIEKTPO-aKYyCTHYECKHH TpakT». C IOMOIIBIO
xrorok T, ¥ YCTaHOBHUTE Mapkep Ha aneMeHT MeHto «Hacrora I1911». KHonkamu ¢—, = ycraHOBHUTE
3HaYeHHE YacTOThl PAaBHOE 4YacToTe IMpeoOpa3oBarens, MOJIKIOYEHHOro K mpubopy. B nanHOM
3JIEMEHTE€ MEHIO IpPH BHIOOpE YacCTOThl YCTAHABIMBAIOTCA ONTUMAIBHBIMU — JUIMTENbHOCTH 3U,
¢mieTp BY u ¢punstp HY — TOUHO Tak ke, Kak npu aBToMaTu4eckoil Hactpoiike. [Tapamerprr I'31 u
pHUEMHHUKA MO>KHO MPOKOHTPOJIMPOBATH, BEIOPAB AJIEMEHT MEHIO «TIOAPOOHE.

Crnenyroumii sneMeHT MeHI0 «Buja curHana» mMO3BOJISIET YCTAHOBHUTH PEXUM OTOOpaskeHUs
YJIBTpa3ByKOBBIX UMIYIbCOB: JET. — nerektupoBanuslii curaisl, B — BBICOKOYaCTOTHBIE CUTHAIIBI.
Bun skpana npubopa npu BeIOope Bua curHaia nokasas Ha Puc 9.4.1.6. A) u b).

OOBIYHO HUCHOJB3YIOTCS AETEKTUPOBAHHBIE CUTHANBL. DTOT PEXHUM YCTAaHOBJIEH B MpUOOpE 10
YMOJIYaHUI0. BBICOKOYACTOTHBIE CUTHAJIBI HCIIOIB3YIOTCA I TOYHBIX WU3MEPEHMM 3aIEPKKU WU
KoopauHatsl H. M3Mepenust mpoBoasAT METOAOM IEpexoja CUrHana yepe3 Hoab. Kak nmpaBuiio, Takas
HEOOXO/IMMOCTh BO3HUKAeT B 3ajJadax HW3MEPEHUs TOJIIMHBI CTEHOK W3JENUH, a Takke IpHu

75



46.5537.001.01.000 PO

aTTecTallid Mep YJIbTPa3BYKOBOM SKBHUBAJCHTHOW TOJIIMHBI WJIM MEpP CKOPOCTH YJIbTPa3BYKOBBIX

KoJie0aHui.
HHGTP oHKa }32,[3|‘19KTPD— ARYCTHHECKHIA TRAKT, Hach oHKa 1 }32,ci3nempn— ARYCTHHECKHIA TRAKT,
EEIE_;_'L'I.EISr 15:081 Wagpopragia o N30 02.11.03r 15:06 Wopopraga o N30
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A) b)
Puc. 9.4.1.6. Bei6op Bua cursaia.
A) JleTeKTHpOBaHHBIH.

b) Bricoko4acTOTHBIM.

OnemeHT MeHI0O «OTcedkay NpeaHa3Ha4deH [Isl YCTAHOBKH YPOBHS KOMIICHCHUPOBAaHHOW OTCEUYKHU
curnanos Puc.9.4.1.7. Otceuka paboTaeT TOJIBKO 75 I€TEKTUPOBAHHBIX CUTHAIOB. EcIu yCTaHOBIEHO
0TOOpaK€HHE BHICOKOYACTOTHBIX CUTHAJIOB, B MOJIE PEJAKTUPOBAHUS BHIBOJIUTCS «HETH.

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

JekTpo- aKYCTHHECKMA TPaKT Hat TH oiKa

JekTpo- aKYCTHHECKMH TPakT

1 b 32,0

WHpopraaga o 130 0211 .03 13:09 WHpopraauwa o 130
(iYacToTa N3N 05,00 MMy, ‘I : (iYacTora N3N 05,00 MMy,
B owrnana 2ET. Ay ' B curnana 1ET.

i Otoeqka

A ] :f Oroeqka

Mog pobHeit . Mo pofHer
¥l | .
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T | L A | DR -18 AN -18
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A) b)
Puc.9.4.1.7. YcraHOBKa ypOBHSI OTCEYKH CUTHAJIOB.
A) Yposens orceuku —39,1 nb.

b) Yposens orceuxu —6,1 nb.

YpoBeHb OTCEUKHM yKa3aH B Aernubenax Mo pa3MeTke 3KpaHa. Ero MOXXHO M3MEHUTh, Ha)KUMas Ha
KHONIKU <—, —>. Ecnm yJepuBaTh KHOMKY 4— WJIH — B HaXXaTOM COCTOSIHUH, pabOTaeT aBTOMOBTOP
HA)KaTUS KHOMKHU. YPOBEHb OTCEUKH IMEpPEMEIaeTcsi 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.

[TocnegHuii 3JI€MEHT MEHIO «IIOAPOOHENW» OTKpPHIBAET JOUYEpPHEE OKHO C IapaMeTpamu
reHepaTopa 30HAUPYIOLIUX UMITYJIbCOB U npueMHuka Puc. 9.4.1.8. IIpunsTh creayroniye cokpaieHus
B 3JIEMEHTaX MeHIO: «Makc. DX0» - Iuana3oH BXOJHBIX CUTHaNOB, «/lnut-cte 3W» - nnurenbHOCTH
30HAMpYIOero umnynbea, «Puaptp BYU» - monoca mpomyckanus (uiabTpa BBICOKOHW YaCTOTHI,
«PunpTp HY» - yacrora cpesa ¢puibTpa HU3KOW YaCTOTHL. 37€Ch MOKHO PENAaKTUPOBATH KAKIBINA M3
3JIEMEHTOB MEHIO. OKHO 3aKpbIBAETCsI IPU BBIOOPE AJIEMEHTA MEHIO «3aKPBITHY.

Hanomuum, yto murensHocTs 3M M 9acTOTHBIE HapaMeTpbl GUIBTPOB ObUIM YCTAHOBJIEHBI
ONTUMAaJIbHBIMM, KOTJ1a IPOBOJAMIIACH AaBTOMATHUYECKAsI HACTPOMKA JIEKTPO-aKyCTUYECKOTO TPaKTa NN
KOIJla yCTaHaBIMBalach uYacToTa IpeoOpas3oBarens. PyuyHas peryiaupoBKa 3TUX IapaMeTpoB
ompeiesieT HEKOTOPYI YacTHYIO HACTpOMKy mnpuOopa. JlaHHBINH (aKT OTMEYAETCS CHMBOJIOM «~»
nepen 3HaueHreM 4actoTsl. Ctpoka «Hacrota [1911» BeIrsauT Tak

Yacrtora [I2II  ~ 05,00 MI'g

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

MeHI0 HacTpOMKH 3JIEKTPO-aKyCTUYECKOTO0 TpakTa pas3fesieHO Ha TPU 4YacTu. [ JaBHOE OKHO
«QnekTpo-akycTuueckuii Tpakt» Puc. 9.4.1.3 coaepXuT OCHOBHBIE IlapaMeTpbl, KOTOpbIE B
OOJIBIITMHCTBE CIIy4aeB HYKHO pEJaKTUPOBaTh. DTO YacTOTa MpeoOpa3oBaTelis, BUJ CUTHalIA M
ypoBeHb oTceuku. Jlouepnue oxna «Muadpopmanus o [I3I1» u «mmoapobHei» obecnieunBaroT JOCTYN K
COMyTCTBYIOIIEH HHpOpMaIMi. B OCHOBHOM 3TH OKHa IpeJHa3HaueHbl JUIsl MPOCMOTpa JIaHHBIX.
PenaktupoBaHue napaMeTpoB B HUX MPOBOJIUTCS JOBOJIBHO PEIKO.

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

B Meroaukax yibTpa3BYKOBOI'O KOHTPOJIS aHAJIU3UPYIOTCS CUTHAJIBI B HEKOTOPOM HHTEpBaje
3aJepKeK U B ONpeeNeHHOM auana3oHe aMruntyid. [Tpubop Y9812 umeer mmmpokue AuanazoHbI
HACTPOWKH, MOATOMY BCer/ia HEOOXOJUMO YCTaHABJIMBATh TUANa30HBl OTOOpaXKeHUs CUrHaJIOB. Jlis
ATOH LM CIYKUT MEHIO «DKpan». [laHHOe MEHIO MO3BOJISIET YCTAaHOBUTH 4 MmapamMeTpa:

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

- ycunenue (ab),

- IIMpHUHA YKpaHa (MKC),

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

PaccMoTpuM ycTaHOBKY Mana3oHOB OTOOpa)KEHUSI CUTHAJIOB Ha MPUMeEpPE TUIIOBOl METOIMKH
KOHTPOJISI CTBIKOBOTO CBapHOTO 11Ba. Kak U3BeCTHO, BBOJ| YJIbTPA3BYKOBBIX KOJI€OaHUI MPOU3BOAUTCS
C MIOBEPXHOCTH OKOJIOMIOBHOH 30HBL. O0bEM HAIJIaBJICHHOI'O METalla U 30HbI TEPMUYECKOIO BIUSHUS
MIPO3BYYUBAIOTCS MPSMBIMU U OJHAXK]IBI OTPAKEHHBIMH JIydaMH npeoopazoBatens Puc. 9.4.2.1. A. [{ns
HACTPOIKHK JAedeKTocKomna HCHojiab3yercs cTaHaapTHbid oOpazer npeanpusitus (COII), B xoTopom
U3TOTOBJICHBI YIJIOBBIE OTpa)kaTenu (3apyOKu) MMUTHUPYIOIIME MaKCUMalbHO JOMYCTUMBIH AeeKT
Puc. 9.4.2.1. b. Hactpoiika aedeKTockora Mpou3BOIUTCS IO 3XOCUTHAJIAM OT 3apyOoK.

HannaeneHHeld METANN

30HA CHAHWPOBAHWA

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

30HE TEPMIAHECKOrD
ENHMAHKMA

A) B

Puc. 9.4.2.1. YnpTpa3zByKoBOi KOHTPOJIb CTHIKOBOTO CBAPHOTO I1IBA.
A) Cxema npo3ByYMBaHUS 11IBA.
b) Cxema npo3ByunBanus 3apyoox B COIL.

[Tepememas mpeoOpazoBaTenb MO OOpaslly HAMAUTE MAKCHMyM OJXOCHUTHala OT HIDKHEH
3apyoku (monoxkenune I[19I1 1 nma Puc. 9.4.2.1. B). [lonp3ysce sneMeHTaMU MEHIO «YCHUJICHUEY,
«upuna» u «CaBUr» YCTAaHOBUTE 3XOCUTHAJI OT HUKHEH 3apyOKM Kak MmokazaHo Ha Puc. 9.4.2.2. A.
Tenepp HalliuTe MAaKCUMYM SXOCUTHAJIA OT BepxHell 3apyoku (monoxxenue [1311 2 na Puc. 9.4.2.1. B).
OtperynupyiiTe NIMPUHY SKpaHa TaK, YTOObI 3XOCUTHA Habro1ancs B KoHue pa3Beptku (Puc. 9.4.2.2.
b). DOxocurnanel or neeKkToB B CBapHOM IlIBE OyIyT MOSBISATHCS B JAMANAa30HE 3a/IEpPKEK OT
9XOCUTHAJIa HUJKHEH 3apyOKH 10 HXOCUTHaja BepXHel 3apyOku. B naHHOM nuarnas3oHe BHOCIEICTBUU
ycraHaBiauBaeTrcst ctpod ACJ/I#1. BelpaBHMBaHUE aMIUIUTYZ SXOCUTHAJIOB OYIET MPOBOJUTHCS
cucremoii BPY. B mpomecce koHTposis u3MepsitoT KoopauHaThl naedpekta X u Y, MOITOMY
pEeKOMEHIyeTcs cpa3y YCTaHOBUTH pa3METKy dKpaHa, Harpumep MmY.
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Puc. 9.4.2.2. YcranoBka 1uana3oHOB OTOOpaKE€HUsI CUTHAJIOB IIPU KOHTPOJIE CTHIKOBOT'O
cBapHoro mBa. OxocurHaisl B COII Tonmuuoi 18mm. 3apyoku 3,5%2,0 mm.
[Ipeobpazosarens [1121 -2,5-65°-514.
A) DxocurHall OT HI)KHEH 3apyOKH.
b) Oxocurnan ot BepxHeit 3apyoKu.
PIIX — peBepOepainoHHO-11IyMOBasi XapaKTePUCTHKA peoOpa3zoBaTes.

Pa3BepTky mnpubopa ’xenaTeapHO YCTaHAaBIMBAaTh OT 30HAUPYIOIIETO0 HMITYJbCa WU C
HEOONIBIIIMM  CIBUTOM TaK, YTOOBl HAOMIOJanach peBepOepalMHHO-IIYMOBAs XapaKTePHCTUKA
npeoOpazoBarenst (PIIX). Ilo curnamy PIIX ™MoxHO Jerko omnpenenuth OTKa3bl B Kabere,
COEIMHSIONIEM MpeoOpa3oBaTesb ¢ MPUOOPOM.

Hpyroit mpumep — ynbTpa3ByKOBON KOHTPOJIb JINCTOB. PacCMOTpUM caMyr0 IPOCTYIO METOAUKY
KOHTpOJIS, B KOTOPOM Ui HacTpoiiku aedekrockona ucnoiszyercs COIl ¢ oqHUM MIIOCKOIOHHBIM
orpaxarenem Puc. 9.4.2.3. Ilpo3ByunBaHue JUCTa TPOU3BOJUTCS TMPSMBIM COBMEIICHHBIM
npeoOpas3oBareieM.

nan nan

con

[nockoAoHHEIRA

R OTpa%aTeNb T
FaccnogHue .~ —

Manenuwe
nWCET

A

A) B)

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

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

lupuHy pa3BepTKU U CIBUT YCTAHABJIMBAIOT C TAaKMM pPacyeToM, YTOObI Ha dKpaHe mpubdopa
HAOMIOIANICS 30HAUPYIOIUN UMIYIbC M AOHHBIM 3xocurHan (Puc. 9.4.2.4.). HyxHo cTpeMHUTbCsS K
TOMY, 4TOOBI paccrosiHue oT 3M 10 MOHHOTO cHurHana ObUIO HE MEHee )2 IIMPUHBI Pa3BepTKH —
Oyaymias 30Ha KoHTpossi, cTpod AC/I#1. Pasmerky skpana ycranaBnuBaioT — MMH., T.K. B JaHHO
METOJIUKE U3MEPSETCS TOIbKO ITyOUHA 3ajeranus aedeKra.

9.4.3 YcraHoBka u3MepsieMbIX IAPaAMeTPOB YJIbTPa3BYKOBbIX CHTHAI0B. MeHI0 «CeJieKTop»

Cenexktop nedekxrockorna Y9812 wmoxkeT TPOBOIUTH HW3MEPEHHE 3aJCPXKKH CUTHAaja,
koopauHat X, Y, H, u ammurynsl (5 pexumoB usMmepeHuil). g ompeneneHus 3aaepKKU U
KOOPJIMHAT UCIIOJIB3YeTCs 3 crocoba u3MEpeHuit: Mo GpoHTy, MO MUKY U IO MEePEeXo1y CUTHAJIA Yepes3
HoJib. KpoMe Toro, Hy’>kHO yCTaHOBUTh IIOPOT 3aXBaTa CEJIEKTOpa U IIMPHUHY MapKepa 3axBaTa CUrHaJa
(cm. [14.10. u I16.3.). Takoe ycTpOHCTBO CEIEKTOpAa MOXET MOKa3aThCs CIOXKHBIM. OHaKo, mpudop
VY]19812 sBnsercs yHUBEpCaIbHBIM A€(PEKTOCKOIIOM, KOTOPBIA MOJAEPKUBAET MHOKECTBO BapHAHTOB
U3MepeHnii mapameTpoB curHama. CyliecTBYIOT NPOCThIE MpaBHJIa HACTPOMKU cenekTtopa. Bce
ornpezensercs LelsIMU U 3aJjauaMu U3MepeHuil. PaccMoTpuM HEKOTOpBIE IPUMEPBHI.

KonTposs HakiIoHHBIM mnpeoOpa3oBateneM. [Ipo3ByunBaHue wu3A€IUNH HAKIOHHBIM
npeoOpazoBaTeeM IIMPOKO HUCIOJIb3YETCSd B TEXHOJIOTHUAX HEpa3pyIIAIOIIEro KOHTPOJIS CBAapHBIX
COCTMHEHWI W OCHOBHOTrO MeTaya. [Ipu sTom m3mepstoT koopauHaTel aedekra X, Y U aMIUTHTYIY
9XOCUTHAJIa OTHOCUTEIFHO OPaKOBOYHOT'O YPOBHSI.

Haxwmure xHonky F1 — F4, pacnonokeHHyro moJ riaBHbIM MeHio «Cenektop». B Bepxneit
4yacTH dKpaHa MosBIseTcs ABa okHa. ClieBa pacroyioKeHO OKHO pe3yJlbTaTOB MU3MEPEHUH U clipaBa —
OKHO C MEHIO HacTpoiiku. BHauane HEOOXOAMMO MPOBECTH YCTAHOBKY IapaMEeTpOB, KOTOpbIe OyneT
OTIPEIEIISATh CEJIEKTOP.

Bribepute snement meHto «Ycr. U3mepenwity. Ha skpane mpubopa mosiBisieTcs gouepHee
OKHO, B KOTOPOM TIPEJICTaBJICHO MEHIO BBIOOpA MapaMeTPOB B pexxuMoB usMmepennii (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.
[Ipeo6pazoBarens 11121 -2,5-65%-14.
A) YcTaHOBKa peKUMOB U3MEPECHUM CEIIEKTOpa.
b) Hacrpoiika moioxeHus ceaeKkTopa 1 MapKepa 3BXBaTa.

OTkirounTe OOMH KaHaJl M3MEpPEHus aMIUIMTynabl. B mone pexuma ycraHosute «Beixim». B
JPyroM KaHajle yCTaHOBUTE PEXXUM U3MEPEHUHN aMIUTUTY/Ibl OTHOCUTENBbHO cTpoba AC/I#1, Haanuce B
none pexuma «1b ot AC#1». lanee BbIOEpUTE PEKUM H3MEPEHUH 3aJ€pKKH 3XOCHUTHAJIOB «I10
¢dponty». Otkimounte usmepeHue BpemeHH «3aznepkka (T) Beixi» u usmepenue koopauHatsl H
«'nyouna (H) Beikmy. Brimrounte nzmepenue koopaunat X, Y — «Koopa. (X,Y) By,

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

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

CENEKTOP [S|t| —=

31ech KHOMKaMu T, ¥ peryIupyercst monoxkeHne ceeKkTopa Mo BEPTHKAIH, 4 KHOMKAMH 4—, —
yCTaHaBIMBAETCs IIMPUHA MapKepa 3axBaTa.

PexomeHyeTcs yCTaHABIMBATh BEPTHKAILHOE MOJIOKEHUE celleKTopa Ha ypoBHe —12 + -20 nb
no pasmerke skpaHa. lllupuHy Mapkepa 3axBaTa OOBIYHO ycTaHaBIMBAaOT B 1,5 — 2 pa3za Oomblie
JUTUTENILHOCTH 3XOCUTHAJA.

KoHTpo.ib mnpsiMbIM  COBMeIIeHHbIM MpeoOpa3oBaTtesieM. [Ipo3ByuuBaHue NpsSMBIM
npeoOpa3oBaTesieM HUCHONb3YeTcsd Ul  KOHTPOJS JIMCTOB, IIOKOBOK, OTJIMBOK W  JPYrHX
KpynHorabapuTHbIX u3aenuil. [Ipumensiercs sxomeroa. 371ech HEOOXOIUMO H3MEPSTh AMIUIUTYIY
HXOCHUTHaNIa OTHOCUTENIbHO cTpoba AC/I#1 u riryOuny 3aneranus negexra, T.e. KoopauHaty H.

Bribepure meHio «CenexkTop» U Janee 3eMeHT MeHIo «YcT. M3mepenuit» - Puc. 9.4.3.2. A.
YcTaHOBUTE OJMH KaHal M3MEpeHHs aMIuMTyAbl B pexuMm «ib ot AC/#1», apyroil kaHan
OTKJIIOYUTE. YCTAaHOBUTE PEXHUM M3MEPEHMs 3aJCPKKH «I10 (POHTY» M BKIIOUHUTE H3MEpEHUE
xoopauHatsl H (Puc. 9.4.3.2. A). U3smepenue Bpemenu T u koopauHat X, Y OTKIIIOUHUTE.
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Puc. 9.4.3.2. YcraHoBKa pe:KUMOB CeNEKTOpa AJis pabOThI C MPSMBIM COBMEIIEHHBIM
npeodOpaszopareineM. DxocurHaibl B COII rommuaoi 70 mM. [10cKk010HHBIH OTpaxartenb J3MMm.
[Ipeodpazosarens [1111-2,5-J14.

A) YcTaHOBKA PEXUMOB U3MEPEHUI CelIeKTopa.

b) Hactpoiika nojgoxxeHus ceekTopa u MapKepa 3axBara.

B okHe u3MmepeHuii cenekropa OyAeT BBIBOJUTHCS AMIUIMTYJA 3XOCHIHajla 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. OtperynupyiiTe MoJ0KEHUE CEIEKTOpPa MO BEPTUKAIM U LIMPUHY MapKepa 3axXBara.
Eme pa3 mopuepkHeM, YTO NpaBWIbHBIA pe3yabTaT U3MepeHuil OyleT BBIAABAaThCA TOJIBKO IOCIE
HacTpoiiku rmyounomepa u ACZ#1.

HN3mepenne TOMIMHBI CTEHOK M3Aeauil. B 1aHHOM cilydyae NpPUMEHSIOTCS MpsIMbIE
pa3zienbHO-COBMEILIEHHbIE Tpeo0pa3oBaTeNy, TaK K€ KaK M B YJIbTPa3BYKOBBIX TOJIIMHOMEpAX.
['maBHOW 3amaueil ABISETCA TOYHOE M3MEPEHUE TOJIIMHBI. B NpakTHYECKUX NPUMEHEHUSAX YacTo
HEOO0XO/IMMO OMNpPEJEeTUTh OCTAaTOYHYIO TOJILIIMHY CTEHKH B M3JAEIMSIX, HAXOJAIIMXCS IIUTEIbHOE
BpEMs B 3KCIUTyaTalluu U TIOJBEPKEHHBIX KOPPO3UH.

byneM npoBoIuTh M3MEPEHUE 3aACPKKU BBICOKOYACTOTHOTO IXOCHUTHAJIa METOAOM Iepexoaa
yepe3 HoJlb. HacTpoum cenekTop Ha u3mMepeHne KoopanHaTsl H.

B MeHwo «OnekTpo-akycTHueckuii TpakT» - «Bua curnama» ycranosute «BU». B MeHmo
«JKpaH» NPOBEIUTE YCTAHOBKY YCHJICHMSI, CIBUTA U IIUPUHBI pa3BEPTKH JJs HAOIIOAEHUS JOHHBIX
9XOCUTHAJIOB B HY’>KHOM JHMAIa30HE TOJIIIHH.

[IpoBeauTe ycTaHOBKY pexxkumoB cenekropa — Puc. 9.4.3.3. A. Orkitounte OAMH KaHaj
U3MepeHus: aMIuuTyabl. Ecin He cTaBUTCs 3a7aya BbIABICHHUS A€(PEKTOB, M3MEPEHHE aMIUIUTY/IbI
oTHOcUTeNbHO cTpoba AC/I#1 MOoxHO OTKIHOUMTH. KOHTPONb aMIUIMTYBl CUTHAJIOB NPOBOAUTCS
BU3YaJIbHO TI0 3KpaHy npuodopa.

VYcTaHOBUTE M3MEpPEHHUE 3aJEPKKU DXOCUTHaNA 0 Mepexoay depe3 Hoib. B mone «Pexum»
ycraHoBuTe «uepe3 O». Brmounte msamepenue koopauHatel H. B mone «'myOuna (H)» ykaxute
«Bkmy. OTkimounTe u3mepeHre BpeMeHu 1 u koopauHar X, Y.

ITpoBenuTe HACTPOMKY IOJIOXKEHMsI CEJIEKTOpa M MapKepa 3axBaTa Kak IIOKazaHoO Ha Puc.
9.4.3.3. b. CenexTop J0KEH HAJISKHO 3aXBaThIBaTh MEPBBIN Mepuoja KonebaHuil sxocurHana. boiee
opoOHO TMpoliecc 3axBaTa 3XOCUTHajla nokaszaH Ha Puc. 9.4.3.3. B. Otmerum, uTo cenekrop Oyner
BBITOJIHATH TOUYHBIE M3MEPEHUS TI0CIIe HACTPOMKHU TITyOMHOMepa 1o MepaMm (00pasiiam) TOJIIHHBL.

B nanpHelimeM, npu U3MEPEHUH OCTATOYHOM TOJIIMHBI CTEHKH U3l He0OXOAMMO CTPOTro
NpUICPKUBATHCS YCIIOBUS 3axBara IMEpPBOrO Nepuoaa Koiebanuit sxocurHana. Ecnu nHabmomaercs
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HU3Kas aMIUIMTyJa JOHHOTO 3XOCHTHajda H3-3a pacCcesHUs BOJH Ha KOPPOJUPOBAHHOW TOHHOU
MOBEPXHOCTH, BO3MOXEH IMPOIYCK OJHOIO WM Jaxe IBYX IepHoJoB sxocurHana. [lostromy Ha

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

b) Hacrpoiika moyioxeHus ceIeKkTopa U MapKepa 3axBara.

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

9.4.4 Hacrpoiika riayouHOMepa o01Iue 3aMeYaHu sl

I'myGuHOMEp yNIBTPa3BYKOBOTO J1e(EKTOCKONAa peaan3yeT KOCBEHHBI METOJ HW3MEpEeHMH.
Brauane omnpezaensercs 3aiepikKKa 3XOCHTHana (MHKPOCEKYHIbI), 3aTEM IPOMU3BOAUTCSA pacyer
KOOpAMHAT (MUJUTMMETPbI) YUUThIBast BpeMs Mpobera BOJIH B MpeoOpazoBaTesie U MacuTad rnepexoja
OT BpPEMEHU K MHUIMMETpaM IIKajbl JJs JaHHOW KoopauHatbl. Pabora riryOmHOMeEpa moapoOHO
paccmarpuBaercs B [14.12.

B nedexrockone Y]/19812 umeercst nBa CTWIS HAacTpOWKH TIiiyOMHOMEpa «ABTOpacueT» H
«Tabnuunslity. PazneneHne HaACTPOHKU MO CTHIISAM CBA3aHO C Pa3IMYHBIMM METOAMKAMU YCTaHOBKH
napameTpoB rinyounomepa. CTuib «ABTOpacueT» - Hanbosee yHUBEpCaIbHbIN crioco0 HacTpoku. OH
o0ecrieynBaeT yYCTaHOBKY IapaMeTpoB IiIyOMHOMepa ©0e3 TMOBTOPSIOMIMXCS — OHepanmui —
6e3utepanronHas HacTpoiika. Ctunb «Tabiu4HbBI» OCHOBaH Ha MPSAMOW YCTAaHOBKE IMapaMeTpoB
riryonHomepa (Bpemst 3a1epxku BoiH B [1311, ckopocTs 3ByKa, yroi BBOJA).
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Beibop cTHNA HACTROMKKM
rmybuHoMepa

HacTtpoika b 42,0400 088 T NIEMHOMER
31.03.04r 13:485 Crune

KMHAMKALMA CTINA
rmyQuHONMEDS

AB - aBTOpACYET,

TG - TabnU4HEIA.
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Puc. 9.4.4.1. BoiOop cTuist HaCTpOUKH TITyOMHOMEpA.

B HwkHelt yacTu skpana BeiOepuTe riaBHoe MeHIO «I myonnomepy. [1osiBUTCS OKHO, B KOTOPOM
CHayvaja HY)XXHO yka3aTb CTWiIb HacTpoiiku Puc. 9.4.4.1. KHonkamu <, — 1pou3BOIUTCS BbIOOD
CTHJIS, a KHONKOW .l ocCyIIecTBisieTcss TMepexoJ K HacTpoiike. Bo Bcex pexumax pabOThI
neeKTOCKOMa eCTh MHIUKAIH BHIOPAHHOTO CTHIJIS TiiyouHomepa. M3mepenue koopauHat aedeKkToB
X, Y, H c nomomipto cenexkropa Bcerja MpOU3BOAUTCS B COOTBETCTBUU C YCTAHOBJICHHBIM CTHJIEM
riryouHomepa.

9.45 Hacrpoiika riayounoMepa B cTujIe «KABTOpPacyeT»

OOwMii MPUHLIKIT HACTPOHKH COCTOUT B TOM, YTO U3MEPSAIOTCS 3a7€PIKKH JIBYX 3XOCUTHAJIOB OT
oTpakaTesel ¢ M3BECTHBIMM KOOpJMHATaMHU. 3aT€M YCTAHABIMBAIOTCS KOOPIMHATHI OTpakaTelsel.
[Tpubop, B mporiecce yCTaHOBKM KOOPJMHAT, aBTOMAaTHUYECKH OIpeJieNseT napaMeTphl TiIyOuHoMepa.
[TonpoGuee cm. [14.12 u [16.4.

[Tponenypa HacTpoiiku rimyOMHOMEpa oJuHaKoBa JuIst Bcex koopauHat H, X, Y. B kauectBe
prUMepa pacCMOTPUM HACTPOMKY MIyOMHOMEpa JUIsl HaKJIOHHOIO MpeodpazoBarels Mo olOpasiy ¢
YIJIOBBIMU OTpa)aTeIsIMU. DTO THUIIOBasi HACTPOMKa B METOAMKAX KOHTPOJS CBAPHBIX COEJAMHEHH.
Hactpoiika rayOuHOoMepa A NpsMBIX IpeoOpa3oBaTesiell WM pasfenbHO-coBMeleHHbIX [I1D11
BBITTOJIHSETCS 110 aHAJIOTUU C JAHHBIM ITPUMEPOM.

Ilycts ucmonb3yercs mnpeoOpazoBareib I1121-2,5-65%-@14. Heobxommumo HaCTPOUTh
riyouHomep (u3mepenue koopauHat X, Y) 1o o0pasily ¢ YIJIOBBIMH OTpaXkaTelsIMU TOJMIIHUHON 18 MM
Puc. 9.4.5.1. 3aech, npu nmpo3BydyMBaHUM HIXKHEH 3apyOku (mososkenue [IDI1 1) mpubop nomxen
BbIJIaBaTh KOOpAUHATHI 3xocurHaia X1=41 mm, Y1=18mMm, a npu npo3By4rBaHUU BEpXHEW 3apyOKu
OJTHAX/IbI OTpaKeHHBIMU JTydamu (monoxxkenue [1311 2) koopaunatel sxocuraana X2=82 mM, Y2=36
MM. 3aMeTHM, 4TO OTCUET KOOpAMHAT JedeKTa MPOU3BOAMUTCS OT TOYKHM BBOJA MpeoOpazoBaTems
(meTka Ha kopiyce [1911).

CornacHo MeTOJMKE, NMPOBEIEM HM3MEPEHHUE 33a/1epiKeK dXocurHanoB ot 3apyook B COIl Puc.
9.4.5.2. VYcraHoBuTe Mapkep Ha CTpOKy «39Xo 1» m HaxmuTe KHONKYy . Ha skpane mpubopa
HOSBIISIETCA CEJIEKTOp, C MOMOIIbI0 KOTOPOro OyleT MpPOBOAMTHCS HU3MEpEHHUE 3a/epKKu. B neBom
BEpPXHEM YIJIy JKpaHa OTOOpa)kaeTcs OKHO C pe3yiabTaroM u3mepeHuil. [lonoskeHue ceiekTopa Mo
BEPTUKAJIH, IIMPUHA MapKepa 3aXBaTa U peKUM M3MEPEHHI COOTBETCTBYIOT HACTPOMKe, C/IeIaHHON B
MeHI0 «CenexkTopy.
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e X2=82MM
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Y2=36MM Y1=18MM

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.
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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 cocTosiHMM MEHIO KHOIIKH ¢—, —
TepeMemmaT CHMBOJ CEJeKTOpa BIEBO WM BIOpaBO 1O SkpaHy. IlocpeactBom kmomok T,
pETyIUpPYETCs YCUIIEHUE IPUEMHUKA.

Ilepememas mpeoOpa3oBatens Mo 00pa3lly, HaWIUTe MAaKCUMYM O3XOCHUTHaja OT HMKHEH
3apyoku. ITonoxenue II3I1 1 Ha Puc. 9.4.5.1. C nomourpto nuHeku onpexaenure paccrossHue X1.
3axBaTUTE CEJIEKTOPOM SXOCHTHAJ Kak rnmoka3aHo Ha Puc. 9.4.5.2.A u Haxxmute kHONKY . MI3Mepenue
3aJIepKKHU MIEPBOT0 AXOCUTHAJIa 3aKoHUeHO. Ha skpane mpubopa Ha MecTe pachoI0kKEeHUsI IXOCUTHaIa
nosBisieTca (axkok ¢ HaaAnmuchio «9xo 1». CumBoa cenekropa npomnaaaer. B ctpoke meHto «39xo 1»
BMECTO MO/ICKa3KH BBIBOJUTCS BPEMSI 3a1€PKKH IXOCUTHAA.

AHAJIOTUYHO BBINOJHAETCA M3MEpPEHHE 3aJepXKKM HXOCHTHajla OT BepxHeil 3apyOku Puc.
9.4.5.2.b. YcraHoBUTE MapKep Ha IEMEHT MEHIO «I9X0 2» U HAXXMUTE KHOIIKY . TOUHO Takke HyKHO
HalTH MakCUMyM 5XOCHUTHaJa OT BepXHel 3apyOKu, C MOMOINBIO JHMHEHKH MPOBECTH H3MEpEHHe
paccTosHusl X2, 3aXBaTUTh HXOCHTHAJ CENEKTOPOM M HakaTh KHONKY « (cMm. Puc. 9.4.5.1. u Puc.
9.4.5.2.b). llocne ¢ukcanuu 3amepa Ha dKpaHe MOSABIACTCS (IIAKOK ¢ HAAMHCHIO «Ox0 2». Bpems
3a/Iep’KKH BBIBOAUTCS B CTPOKY «IXO0 2».

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

VYcTaHoBUTE MapKep Ha HYXXHBIN 3JIEMEHT MEHIO «IX0 1» min «9X0 2», HAXMHUTE KHOIKY «l, 1 CHOBa
IIPOBEUTE U3MEPEHNUE 3aTEPHKKH.
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B nanHoM mpuMepe HCHOIB3YeTCs PEXKUM HM3MEPEHHUS 3aJ€pKKH IXOCHUTHaja Mo (DpOHTY.
DXocHUrHaJl MMEeT HEKOTOpOe BpeMs HapacTaHus — JUIMTEIbHOCTb mepenHero ¢ponra. Pesymbrar
U3MEpPEHUS 33JIePKKU 3aBUCUT OT aMIUIUTYIbl SXOCUTHAJA, T.K. 3aMep IMPOU3BOJUTCS B Pa3IMUHBIX
Toukax mnepeaHero ¢ponra. IlosTomMy Ui TOBBIIIEHHS TOYHOCTH AaMIUIUTYIy 3XOCHTHaia
ycTaHaBiIMBalOT Ha ypoBeHb 0 n1b mo pasmerke skpana (cMm. Puc. 9.4.5.2. A u b). Eciu, manpumep,
UCIIOJNIB3YETCS PEKUM H3MEPEHUs 3aJep>KKU 10 MUKy CUTHaja, TO YCTAaHOBKAa aMIUIMTY/Ibl 9XOCUTHAla
HE MPOBOJIUTCA.
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: : : : : 1M1= 0047, Oriea
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Puc. 9.4.5.3. YcranoBka KOOpJuHAT OTpaXkaTeei.
Hacrpoiika rmyOouHOMepa B cTriie «ABTOpacdeT.

Bropoii sranm HacTpOMKM — YCTaHOBKAa KOOpPJAMHAT. YCTAHOBUTE MapKep Ha JJIEMEHT MEHIO
«Hacrpoiika H, X, Y» u kHonkoil  BeiOepure ero. [losiBisercs modyepHee OKHO C KOOpAHMHATaAMHU
otpaxareneit Puc. 9.4.5.3. 3necy mpou3BoAUTCS HACTpOMKa mKan rioryounomepa H, X, Y.

BHauanie Hy)KHO YCTaHOBUTB paccTOsiHUE MEXIy oTpaxaTtensiMu AX. B Hamem npumepe AX =
X2 —X1 =41 mm. B none AX ycranoBum 41,0 MmMm. J[anee mpoBoIuTCsl yCTaHOBKA KOOpAWMHATHI X1 Jyist
OnmkHEero otpaxkaTtens (HWKHAA 3apyOka). OdeBuaHo, ycraHaBiauBaeTcst X1=41,0 mM. Hacrtpoiika
KOOpJMHATH! X BBIIOJIHEHA.

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

[Tocne ycTaHOBKHM KOOpAMHAT PEKOMEHJYETCS MPOBEPUTHh KAauyecTBO HAcTpoilku. [[nst sToro
BbIOepUTe MeEHIO «CenekTop», HaWIUTe MAaKCUMyM OJXOCUTHaja OT KakKoro-inbo H3BECTHOIO
OTpa)kaTessl ¥ MPOBEphTE MPABUIBHOCTh U3MEPEHUST KOOPUHAT.

Buumanue, eciau mociie HACTPOWKH TIIyOMHOMEpa y CEeleKTOpa U3MEHUTh PEXKUM H3MEpEeHHH
3aJIep>KKHU, TO Pe3yJabTaTbl W3MEPEHUN BpEMEHM U KOOpAuHAT AedexkTta OyAyT colepKaTh OLIMOKU
CBSI3aHHBIE C TEM, UTO CEJIEKTOp Oy/IeT OoNnpeAensaTh 3aJepKKY B Ipyroil BpeMEHHOM TOUYKE 3XOCUTHalA.

9.4.6 Hacrpoiika riayouHomepa B ctujie « TabanyHbIiD

[MpuHIMn padotsl rmyonHOMepa B ctwie «TabnuuHbliy noapoOHO paccmarpuBaercs B [14.12.
B menro «myOnHOMep» mocne BeiOOpa cTuist « TaOauyHbIi» Ha SKpaH MpUOOpa BHIBOAUTCS OKHO C
3aronoBkoM «Tabn. Hactpoiiku», B KOTOpOM TpeiaraeTcs YCTaHOBUTH ITapaMeTphl ITyOMHOMeEpa
(Puc. 9.4.6.1.).

[lpu wmcnonb30BaHMU MPSIMOTO TIPeoOpa3oBaTest MU3MEPSIOT TIyOuMHY 3aneranus aedexra,
xoopauHaty H. s HacTpoiiku mkansl MMH HEOOXOJMMO YCTaHOBHUTH BpeMs 3aJepKKH BOJH B
npeobpa3zoBarene Th u ckopocTh MpogoIbHBIX BOIH B u3aeiuu CL.
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[Ipu ucronp30BaHUK HAKIIOHHOTO MPEe0Opa3oBaTelIst ONpeAeIsioT KoopauHatel X u Y nedexra.
Jns Hactpoiiku mikam MMX, MMY YKa3bIBAalOT BpeMs 3aJIep)KKM BOJIH B TpeoOpasoBarene 1XY,

CKOPOCTH NNOIIECPEYHBIX BOJIH B U3ACTIUU CTu yroi BBoaa OL.
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Puc. 9.4.6.1. MeHto ycTaHOBKHU IapaMeTpOB rIIyOuHOMEpa B cTUiIe « TaOIMUHbBIN.

Onnako, A1 IpaBUIILHON HACTPOMKH TIIyOMHOMEpPA HEOOXOIUMO 3HATH YMCIICHHBIC 3HAYCHUS
BBIIE YKa3aHHBIX NapaMeTpoB. Kak INpaBuio B HACTPOWKE HCIIOIB3YIOT CIPABOYHBIE JAHHBIE O
CKOPOCTSX YJIbTPa3ByKOBBIX BOJIH B Marepuaiie. Bpems 3anepikku BoiH B mpeoOpaszoBarene Th, Txy, a

TaK)XKe yrojl BBoAa OL, SIBJSIOTCS MapameTpamu rpeobOpasoarens. Mx HeoOxoaumo uaMeputh. B Huke

cleAyromuX maparpadax MpUBOISATCS METOAUKH U3MepeHuid Th, TXy u QL.

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

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

Jlnst u3MmepeHuss Th HCHONB3yrOT 00pasipbl, y KOTOPBIX H3BECTHO BpeMsi mpodera BOIH,
0003HaunM ero Tco. Toraa u3MepsiroT BpeMst 33JIepiKKH dXOCUTHaIa B o0pasie Txo, 3areM BpeMmst Th

HaXOJISIT KaK Pa3HOCTh
Th = Trxo — Tco.

Hcnons3yem obpazerr CO-2 mo 'OCT 14782-86 st u3MepeHHUs BPEMEHM 33/I€PKKU BOJH B
npsMoM TnpeoOpaszoBatene. B oOpasue CO-2 arrtectyercss BpeMsi mpobera NpoJojbHBIX BOJIH OT
BEpXHEH rpaHu oOpasla 10 HWKHEH M 00paTHO — Tco-2. Cxema mpo3BydMBaHUS 0Opasla MpsSMbIM
npeoOpa3oBarenieM nokazana Ha Puc. 9.4.7.1.

OueBuaHO, Ha 3KpaHe naedekTockona OyneT HaOMIOAaThCS CEepHUsl JOHHBIX 3XOCUTHAJIOB,
KOTOpbIe (OPMHUPYIOTCS IyTEeM MEPEeOoTPaKEeHHUsI YIbTPa3ByKOBOTO HMITyJIbCa MEXIY HIDKHEH |
BepxHei rpansmu CO-2.

Omnpenenum 3a7epKKy mepBoro JoHHOTO sxocurHana T 1. Ycranosure 1911 Ha obpazer; CO-2.
Bribepure B riaaBHOM MeHIO anieMeHT «Cenektop». B meHio «Ycr. M3mepenuil» ykakuTe HYKHBIN
PEKUM U3MEpEeHUH («110 PPOHTY», «I10 MUKY» WK «depe3 0»), BKIUYUTE U3MEpEeHne BpeMeHu — Puc.
9.4.7.2.A. B naHHOM cilyyae MCIIOJB3YETCS PEXHUM M3MEPEHUS BpEMEHU — «110 (PpOoHTYy». 31ech, s
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MOBBIIICHUS] TOYHOCTH U3MEPEHHM 3aJep>KKH, HY)KHO YCTaHaBIMBaTh aMIUIMTYAYy ASXOCUTHajJa 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 TMEPBBIA JOHHBIM sXxocurHan Puc. 9.4.7.2.A wu 3apukcupyiire

pesynbTar usMmepenuit T1. Ecnu o6pazery CO-2 arrecroBan, Hanpumep Tco-2= 20,075 mkc, Bpems
3aJIepKKU BOJH B ITpeoOpa3oBarTesie BEIYUCISETCS CIEAYIOMNUM 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
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MEMKPAH 35!.53,33,932323; nep Beixn. alsgwm” gﬁfquaqsﬂngﬁ nep Beixn, o
A) B)

Puc. 9.4.7.2. I3mMepenne BpeMeHH 3a1epKKH JOHHBIX 3XocUTHaIoB B CO-2.
IIpeodpazosarens [1111-2,5-J14.

Bo3moxken cmyuait, korma obOpazenr CO-2 He arrectoBaH. Bpems Tco., HemsBectHo. Torma
HEO0OXOIMMO HMCIOJIb30BaTh JIBa JOHHBIX dXOCHTHaja. OTMETHM, YTO BpeMs OT MEPBOTO JIO BTOPOTO
JIOHHOTO PXOCUTHaJIa paBHO T (-2, UCTIOIB3YEM ITOT (HAKT.

Wtak, mpoBoasTcs u3MepeHus: BpeMeHU 3ajiepkku nepBoro (T1) m Broporo (T2) moHHBIX
sxocurHanioB — Puc.9.4.7.2. TIocKoNbKY HCIONB30BaH PEXUM H3MEPEHUHN «I10 (PpOHTY», aMILTUTY/Ia
9XOCHUTHaJa yCTaHaBIMBAaeTCs Ha ypoBeHb 0 ab.

[Tpoananu3upyeM BpeMeHHbIE COOTHOMIEHHS Tco2 = T2 — Tl u Th = T1 — T¢p-, TOrAa 1€TKO
MOHSTh, YTO BPEMs 3a/ICPKKH BOJIH B ITpeoOpaszoBaresie 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 elie OT crocoba H3MEpPEeHHs 3aJCP)KKH, MMOCKOJIBKY B
POKHUMAxX «I10 (DPOHTY», «II0 MHUKY» U IO MEPexoy CHrHana «iepe3 0» HU3MEpeHHUs MPOU3BOAATCS B
pa3IMYHbIX BPEMEHHBIX TOYKaX 3XocurHaja. CieloBaTelIbHO IPH HACTPOMKe IIyOMHOMepa (CTHIIb
«TabnuuHbIi») HY)KHO YyKa3bplBaTh BEIMYMHY Th, H3MEPEHHYIO 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 3aJepKKH BOJH B HAKJIOHHOM IpeoOpasoBarenie TXY ONMpenensioT ¢
nomotipio oopasma CO-3 mo 'OCT 14782-86. Cxema nposByunBanus CO-3 npencraiena Ha Puc.
9.4.8.1.

O6pazen; CO-3 arrectyeTrcss mo BpeMeHU Ipolera mornepedHsix BojiH. O0o3HauuM Tco-3 —
BpeMs mpobera NmomepeyHbIX BOJIH OT LIEHTpa oOpasia /10 ero OOKOBOM MOBEpXHOCTH U oOpatHO. [1o
I'OCT 14782-86 Bpems obpasia CO-3 cocrasiser 33,7 Mkc. B peanpabix oo6paszmax CO-3 Bpemst Tco-3
MOXKET OTJIMYATBhCA OT 3TOI'0 3HAYCHU .

BHravane ompenenuM moJ0XKEHHE TOYKH BBoja. [lyis 3TOro ycTaHOBHTE NpeoOpa3oBareib Ha
CO-3 u naiiaure nonoxenue I13I1, B koTopoM HabmroAaeTcs MakKCUMyM 3XOCHTHaja OT OOKOBOM
noBepxHocTh oOpasna (Puc. 9.4.8.1.A u Puc. 9.4.8.2.A). Hanecure metku Ha kopmyce 1311 (Touka
BBOZa) HampoTuB pucku neHrpa CO-3. Touka BBoJa OTMEHaeTcs C JABYX CTOPOH KoOpIryca
npeoOpazoBares.

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

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

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

Txy =T1- TCO—3

B npumepe, npencrasiennom Ha Puc. 9.4.8.2.A, T1 = 44,950mkc, Torna Bpems modera BOJIH B
npeobpazoBarene TXy = 44,950 — 34,125 = 10,825 mxc.
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Bo3moskHa cutyanmsi, korga oopazer; CO-3 ne arrectoBaH. Bpemsi Tco-3 HensBecTtHO. B 3TOM
ClIyJae MCIojb3yeM aBa 3xocurHana B CO-3.

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

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

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

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

Puc. 9.4.8.2. Dxocurnains! B o6paste CO-3. [Ipeobpazosarens [1121-2,5-65°-514.
A) U3zmepenue 3aiepKKu 1epBoro 3xocurxana T 1.
b) M3mepenue 3aepKKH BTOPOTO dXOCUTHana T2.

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

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

2* TCO—3 =T2-T1
Hcnonb3yem 310 cooTHomenue. [lposeaem namepenue 3a1epKKu MEPBOrO U BTOPOIO 3XOCUTHAJIOB B
CO-3. Ecnu BbIOpaH pexuM H3MEpEeHUN «10 (PpoHTY», HEOOXOAUMO YCTaHABIMBATh AMIUIUTYIY
sxocurHaga Ha ypoBeHb 0 nb mo pa3merke skpaHa. PaccMOTpuUM BpeMEHHbIE COOTHOLIEHMS JUIs
9XOCUTHAJIOB
T1l= Txy + Tcos, T2 = Txy + 3* Tcos

Jlerko BuETh, 4YTO BpeMsl mpolera BOJIH B MpeoOpa3oBaresie BeIYUCieTcs o popmysie

Txy =15*T1-0,5*T2

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

U3MEPEHUS 3aJIEPKKU («110 PPOHTY», «I10 MUKY», «depe3 0»). [ToaToMy AOIKHBI COBNAaTh PEKUMBI
M3MEpEHUIl pu onpeaeneHuu XY U IpH UCIIOJIb30BAaHUM B HACTPOMKAX.
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9.4.9 Onmnpenenenne yrja BBoja U IIMPUHbI JUATPAMMbI HATIPABJIEHHOCTH HAKJIOHHOTO
npeodpasoBarteJif

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

VYron BBOja ompenensiorT ciaeayromuMm obpazoMm. Haxonsr nonoxenue I[I3I1, B xoTopom
HaOJII01aeTCsl MAKCUMYM 9XOCHUTHAIA OT OTBEPCTHS TUAMETPOM OMM, 3aTeM IMPOU3BOMIAT OTCUET yIiia
BBOJIa 1O IIKajie HanpoTuB Touku BBoAa [1DI1. IIpu 3ToM nedexTockon UCToNb3yeTcs Kak HHIUKATOP
MakcuMyma amiuuty sl 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). 3necy nomoraer npocroil npuem. [lepememaiite 1911
cieBa HampaBo 1o obpasiy CO-2. CHauana MOSBISICTCS 9XOCHUTHAN OT YIJia, U TOJBKO TOCTE HEro
BO3HHMKAET HXOCHTHAJI OT OTBEPCTHUS 6 MM.

VYroa BBOAA SABISETCS OJHUM U3 IapaMeTpOB HACTPOMKH IiyOnHoMepa B cTuiie «Ta0auuHblIiy.
OOparure BHMMaHWE Ha MApa3WTHBIE CUTHAIBI, CIEIYIOUIME 3a AXOCHTHAJIIOM OT OTBepcTHs Puc.
9.4.9.1.b. O1u curHanel 00pa3yrOTCs 3a CYET MEPUTYUCHHUS BOJH OTBEPCTUEM.

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

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

MapasuTHEIE
FXOCHrHanNk

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

{E N0 chPOHT

IIIII|IIII D e T

A) B) 3X0CMrHaN 0T OTBEPCTHA
AMaAMETROoM BMM

Puc. 9.4.9.1. Onpenenenune yrna seoga [1311 no o6pasuy CO-2. [IpeoOpazoBarens 11121-2,5-40°-514,
A) Cxema npo3ByunBanus oopazua CO-2.
b) Bun sxocurHanoB Ha 3kpaHe JepeKTOCKoma.

ITpouenypa omnpezneneHus MHUPUHBI AWArpaMMbl HAINPABICHHOCTH COAEPXKUT 4 dTana.

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

1. Haiinute nonoxenue IIDII, B koTopoM HaOmOIaeTcs MaKCUMYM 3XOCHUTHAjJa OT OTBEPCTHUS
muamerpoM 6mMM B CO-2. B 3TOM MOJOXKEHUU OIpeneseTcss yrojl BBojJa, 0003HaUuM ero - #1.
Perynupyst ycunenue npuOoOpa, YCTaHOBUTE aMIUTUTYyAy sXxocurHaia #1 Ha ypoenp Onb mo
pasmetke skpaHa. Ha Puc. 9.4.9.2.b MakcumanbHbIi 3XOCHTHal 3a(UKCUPOBAH C IOMOIIBIO
dyHKMK Tpudopa «3anoOMHUTDHY.

2. Tlepemectute IIDI1 Ha3zax mo mikajie yrioB MOKa aMIUTUTY/A 3XOCUTHAIa HE JOCTUTHET YPOBHA -6
nb. 3aduxcupyiire [1911 (monoxxenue #2). 3anumuTe yroi Npo3BydYuBaHUs o2.

3. IlpoBeaute aHamorumunsle onepauuu, nepemectus [131I1 Bnepen (monoxenue #3). 3anuuiure yroi
IIPO3BYYMBaHMs 03. AMIUIUTY/Aa 9XOCUTHAJIA TOXKE JI0JKHA HAXOAUTCA Ha YpoBHE —61b.

4. Haiiaure mupHUHy AMarpaMMbl HANPaBIEHHOCTH KaK pa3HOCTh YIioB & = a2 - a3.
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Puc. 9.4.9.2. Onpenenenue mupuHel quarpammsl HanpasieHHocT 1311 mo o6pasiy CO-2.
IIpeobpaszosarens [1121 -2,5-40°-514.
A) Cxema npo3ByunBanus oopasua CO-2.
b) Bun sxocurHanoB Ha 3kpaHe J1epeKTOCKOomMa.

9.4.10 ABromaTnyeckuii curnajauszarop aedexros ACI#1

[punuunst padotsl cuctembl ACJI#1 paccmarpuBatores B [14.13. IlogpoOGHoe onricanne MeHIO
usnoxeHo B [16.5. Kak panee 6b110 oTMeueHo, cuctema ACJI#1 siBnsiercs ocHOBHOM. Bo GonbmnHCTBE
CllydaeB, KOTJja HE0OXO0A1UM aBTOMaTHUECKHUI CUTHAINM3aTop AedeKToB, ucrnonb3yire AC/I#1.

B nanHoMm maparpade paccMOTpUM HEKOTOPbIE TUITMYHbBIE MPUMEPHI UCIOIb30BAHUS CUCTEMBI
ACJI#1. Bribepure snement meHio «AC/#1» m maxmute kHOmky . Ha skpane nedexrockora
nosiBNsieTcss OKHO ¢ 3aroioBkoMm «J[lom. Ilapamerper» (Puc. 9.4.10.1.B). 3necs ycranaBnuBaeTcs
MOJIO)KEHHWE YPOBHS (PUKCAIlMM M TOMCKOBOTO YPOBHS OTHOCHTEIBHO OpakOBOYHOTO, a TakKke
MIPOU3BOJUTCS BKIIIOUEHHE CBETOBOM U (MJIM) 3BYKOBOW CUTHATIM3ALIUU.

B OonbmnHCTBE cioy4aeB YJIbTPa3BYKOBOM KOHTPOJIb H3JEIUNA TMPOBOJUTCS HXOMETOJIOM.
VYcranapnuBaroT pexxum padbotel ACI#1 — «Oxo» (Puc. 9.4.10.1.A). OGbIYHO B METOIMKAX KOHTPOJIS
WCIIOJIB3YIOT YPOBEHb (PUKCAIMKM PACTIOJIOKEHHBIM Ha 61b MeHbIe OpakOBOYHOTO, a TOWCKOBBIIM
YpOBEHb yCTaHaBIMBAIOT Ha 61b MeHbIIe ypoBHs Qukcanuu (Puc. 9.4.10.1.5).

Paccmotrpum mopsinok Hactpoviku AC/I#1 B THUMOBON METOIMKE KOHTPOJIS CTHIKOBOTO
cBapHoro mBa. Hactpoiika mpou3BOAUTCS MO 3XOCUTHAJNIaM OT YIJVIOBBIX OTpaxkaTened (3apyOok) B
COII (Puc. 9.4.10.2.). Otpaxkatenu ¢GopMUPYIOT XOCUTHAJIbI, YKa3bIBAIOIIME HaYallo U KOHEI cTpoda
ACJI#1, T.e. 30HY, B mpenenax KOTOPOH OXHAAIOTCS 3XOcUrHayibl OT JedekroB. Kpome Toro,
aMIUIUTY/1a YXOCUTHAJIOB OT 3apy0OK OIpeaemnseT aMILUTUTYJHbIA MOpOT pa30pakoBKU HECIUIOMIHOCTEH.
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Beprukanpaoe monoxenue crpoda ACJ#1 mOMKHO COOTBETCTBOBATH AMIUIUTYNIE 3XOCHUTHAIOB 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
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g0 100 120
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A) B)

mep i Jxp i

LT R |

[no gpoHTy

Puc. 9.4.10.1. Menro ACJI#1.
A) Bpi0op pexxuma paboThl.
b) Hacrtpoiika noporoBblx ypoBHEH U CUTHAIU3ALIUH.

nan| 2 nan
1 1 1
| I

1
con \\ H=18H

Puc. 9.4.10.2. Cxema npo3By4urBaHus YIIIOBBIX oTpaxkarene (3apyook) 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 : : : : :
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: e e -2

....... . : g
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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.ITpeoGpasosarens [1121-2,5-65°-14.
A) YcranoBka Havana ctpoba AC/I#1 mo sxocurnany ot HUXKHEH 3apyOKH.
b) YcranoBka mmpunsl ctpoda AC/I#1 mo sxocurnany ot BepxHel 3apyOoKu.

B npouecce nactpoiiku ACJI#] BBINOIHAIOT CIEAYIOIINE ONIEPALIUU:

1. Haiinute MakcumMyM sxocursana ot HwkHell 3apyoku B COIL. Ha Puc. 9.4.10.2., 3T0o nonoxenue
[13IT — 1. Bun sxocurnana noka3ad Ha Puc. 9.4.10.3.A. B menio «ACJI#1» BeIOepUTE 37IEMEHT
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«bpak yp.» (OpakOBOYHBI YPOBEHB). YCTAaHOBHTE BEPTHUKAJIBHOE IOJOKEHHE OpaKOBOYHOTO

YpOBHS #1 Ha BEpIINHY XOCUTHAJIA OT HIDKHEH 3apyOKH.

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

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

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

(Puc.9.4.10.3.A). BripaBHUBaHHE aMIUIUTYJbl 3XOCHUTHAJIA OT BEpXHEH 3apyOKH Ha OpaKOBOYHBIH

ypoBeHb ACJI#1 BrociaeaCTBUM MPOU3BOIUTCS C TOMOIIBIO cucTeMbl BPY.

Paccmorpum gpyroit mpumep. Hactpoiika ACJI#1 B MeTonMKe KOHTPOJS JIUCTOB. 3]€Ch
ucnomnsiyercs COIl ¢ mI0CKOJOHHBIM OTpaXkaTelieM, PacloIOKEHHBIM Ha CeperHe TOJIIMHBI JINCTa
(Puc. 9.4.10.4.A). B meToquKke He yUUTHIBA€TCS HEPABHOMEPHOCTh YYBCTBUTEIBHOCTH B 3aBUCUMOCTHU
oT r1yOuHsbl 3aneranus nedekra. Cucrema BPY He ucnomnssyercs.

BpakoBounslii ypoBenb AC/I#1 ycTaHaBIMBAIOT MO aMILTUTY/IE 9XOCUTHANA OT TIOCKOJOHHOTO
orpaxarens B COIl. 3ona koHTpons, Hayano u KoHel crtpobda ACJI#1, ycraHaBmuBaeTcs OT
30HUpyoIIero ummynbca, Bkitouas PIIX, mo mepeanero ¢gponTa noHHOro 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. [Ipeodpasosarens [1111-2,5-14.
A) Cxema npo3yunBanust COIL.

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

9.4.11 ABtomMaTnyeckuii curHajauzarop aedexrop AC/#2

[Ipunnunst padots! cuctembl ACJI#2 paccmarpuBatores B [14.13. Tlogpo6GHoe onucanne MEHIO
u3noxeHo B [16.6. Cucrema AC/I#2 sBisieTcst OTIOTHUTENBHOM, YaCTO €€ MCIOJIB3YIOT COBMECTHO C
ocHoBHOU cuctemoint ACJI#1.

Menio ACJI#2 opraHu3oBaHO IO TeM ke NpuHIunam, uro u MmeHio AC/#1, HO ecTb
HekoTopble otnuuus. Cucrema ACJI#2 nmeet TOJIBKO OAMH MOPOToBbIi ypoBeHb. ACJI#2 peanusyer
JIOTIOTHUTEIbHBIA PEKUM PabOTHI «3axBaTy.

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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MmeHio «AC/I#2» u naxmute kHOnKy . Ha skpane nedexrtockomna mosBiaseTcss OKHO C 3aroJ0BKOM
«omn. ITapamerper» (Puc. 9.4.11.1.). B otnuune ot AC/I#1, B 3TOM MEHIO MPOU3BOJUTCS TOJHKO
BKJIFOUEHUE CBETOBOH U (MJIM) 3BYKOBOM CUTHAJIU3AIINH.

Pabota cucrempr AC/I#2 nipu MCIIOIB30BaHUH IXOMETOa (PEKUM «IX0») B IPUHITUIIC HUYEM
HE OTJIMYAETCSI OT PaCCMOTPEHHOIo paHee pexxkuma «Ixo» AC/#1. bonbmumii HHTEPEC NMPEACTABISICT
obcyxnenne paborel ACJ/I#2 B pexxume «TeHb» (TEHEBOM, 3€pKaIbHO-TCHEBON METOJIbI) U B PEKUME
«3axBar» (aBTOMaTHYeCKOE yJep>KMBaHUE CUTHAJAa Ha YPOBHE CTPOOa).

HacTpoika §ach 42 § Hauano 0026,0 mec Hactpoika {iaCh 42!
26.05. 04r 14:17 & Ypopere 32,0 a6 WupkHa D027, 0 mec 26.06.04r 14:17§ Ypogene § -~ """ "~ """"TTTTTTTooos
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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 HEOONBIIMX CTAl[MOHAPHBIM YCTAaHOBKAX, MCIOJB3YIOT LIEJIIEBON WM MMMEPCHOHHBIN
croco0 obecreueHnst akyCTUYECKOT0 KOHTAKTa.

B kmaccuyeckoM BapuaHTE TEHEBOIO METO/a HCIOJB3YeTCsl JIBa  YIBTPa3BYKOBBIX
npeoOpa3oBaresi, PacloJ0KEHHBIX 0 00euM cropoHaM u3zaenus. OIUH nmpeodpa3oBaTellb U3IydaeT
30HJUPYIOIINE YIbTPAa3BYKOBbIE UMITYJIbCHI, APYroi MPUHUMAET CUTHAJBI, poweamue unenue (Puc.
9.4.11.2.A). Eciiu B m3nmenuu ectb nedeKT, oOpa3dyercss TeHb OT HEro, aMIUIMTya HpPOIIEAIIEeTO
CUTHajJla YMEHbILAeTCsl. DTO SBJIEHME HCIHOJB3YIOT s OOHapykeHus aedekToB U pazOpakoBKU
u3nenuit. OOpatute BHUMaHue, npomenmuid curHan (Puc. 9.4.11.2.b) umeer «XBOCT», KOTOpHIi
HOSIBJISIETCA 3a CUET MEPEOTPAKEHUS BOJIH B 3a30p€ IIEJIEBOIO KOHTAKTA.

Jlnst peanu3anuu TEHEBOTO METOJa yCcTaHaBIMBAIOT pexuM padboTel ACH#2 «Tenws». Ctpod
ACJI#2 ycraHaBnuBalOT TakKUM 00pa3oM, YTOOBI OH 0XBaThIBaJ npomeAmuit curnan (Puc. 9.4.11.2.5).
VYpoeenb ACJI#2 (OpakoBOUHBIN ypOBEHb) KaKk MPaBUIO, OTCUUTHIBAIOT OT MAaKCHMaJIbHOIO
MPOIIEAIIEr0 CUTHaja, HarpuMmep —6ab.

OO6paziom 111 HaCTPOKH AeEKTOCKOIa 3/1eCh MOXKET CIY)KHTh caMo m3zenue. [loctymaror
tak. HaxonsT MakcuMaiabHBIA MpOLIEANIMNA CUTHA B M3AENUHU, KOTJa NPO3BYYHMBAETCS €ro
O0e3nedexTHrI ydacTok. 3ateM ypoBeHb AC/I#2 ycranaBnmmBaioT Ha 61b Hike aMITTUTYIBI
npomeamero curHana (Puc. 9.4.11.2.5). B manbreiimem, B mpoiiecce KOHTPOJS HU3ACIUNA CHCTEMa
ACJI#2 Oyner BbIaBaTh CBETOBYIO M (MJIM) 3BYKOBYIO CHUTHAJHU3AIMIO, €CJIMA TMPOIISIIINN CHUTHAI
OITYCTUTCS HUYE MIOPOrOBOT'O YPOBHSI.
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Puc. 9.4.11.2. Hactpoiika ctpoba ACJI#2 mist KOHTPOJIS JIMCTOB TEHEBBIM METOOM.
Wznenue — muct tommmuoi 60mmM. [Ipeobpazosarenn [1111-1,25-20.
A) Cxema npo3ByurBaHus Jincta. TeHeBoil METOA.
b) Hacrpoiika crpoba AC#2.

VYabsTpazBykoBoit nedexrockon Y9812 ¢ momomnrsto cuctem AC#1 u AC/I#2 noanepxuBaet
KOMIUIEKCHBIE CIIOCOOBI aHaJIN3a YJIbTPa3BYKOBBIX CUTHAIOB. THUIHUYHBIN pUMEp — KOHTPOJIb IJIOCKUX
U3JIENMH  3X0- U 3€pKAJbHO-TEHEBBIM METOJaMH OJHOBpEMEHHO. Takoil cnoco® KOHTpoJs
OCYIIECTBIISIETCS OJHUM NPSAMBIM IpeoOpazoBaTeneM. 3/1eCh aHATU3UPYIOTCS OSXOCHUTHAIBI OT
e eKTOB B TeJe u3Ienus (3XOMETO/]) U JIOHHBIN CUTHAJ (3€PKAIbHO-TEHEBOW METOI).

B kauectBe mpumepa mokaxkem, Kak mpousBoautcs HacTpoika cuctem ACH#1 u ACH#2 B
METO/MKE KOHTpPOJs JUCTOB. IlycTh muct mmeer tonmuHy 70Mmwm. I[lpumensercs mpeoOpa3oBaTeib
I1111-1,25-220. ToncTOCTeHHBIE METAUTMYECKHE H3ACTHUS KaK TPABWIO MMEIOT HEOJHOPOIHOCTH
3€pEHHOM CTPYKTYpBbI, KOTOpbIE (POPMHUPYIOT OTpa)KeHHbIE CUTHAJIBI. B MeToauke Hepa3pyllaroiero
KOHTPOJISI TaKh€ 00bEMHbBIE HEOJTHOPOAHOCTH HE JIOJKHBI BBISIBISITHCS, TOCKOJIbKY OHM HE HapyIlaloT
CIUUIOLTHOCTH U3JIeTHUs, TIO3TOMY BhIOpaHa OTHOCUTEIbHO HU3Kas yactota [1211 1,25 MI1.

nan nan

con

[NnockonoHHBIA

OTPEHATEND T

|

A) E)

Puc. 9.4.11.3. Cxema npo3ByuuBanust COIl B MeTOqMKE KOHTPOJISI JIUCTOB.
COII Tonuuaoit 70 M. ITn0cKon0HHBII OTpaxkarens 3MM Ha TIyOuHe 35MM.
[Tpeobpazosarens 1111-1,25-20.
A) Ilpo3ByunBaHn€ IIOCKOAOHHOTO OTPAYKATEIS.
b) Ilpo3ByunBaHue JOHHON OBEPXHOCTH.
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Hacrpoiika npousBoauTcs B 1Ba dTana. Baavane ycranaBnuBaercs ctpod AC/#1 s paboTer
9XOMETOJIOM, PEXHUM «IX0». BpakoBOYHBI YpPOBEHb 3a/1a€TCSl 3XOCHUTHAIOM OT IUIOCKOAOHHOTO
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. Ucnonb3yercs nonnsiidi sxocurHan B COII (cm. Puc. 9.4.11.3.b u Puc. 9.4.11.4.b).
3necky OpakOBOYHBIA YPOBEHb OIpENEesieTcss OTHOCHTENBHO aMIUIUTYIbl JAOHHOTO 3XOcurHana. B
METOJMKAX KOHTPOJIA MPEANUCHIBACTCS yCTaHOBKa mojiokeHus ctpoda ACJ] nHa 6-12 nb Hmke
aMIUIMTYZIbl JOHHOTO CHUTHala, MOJY4YeHHOro Ha Oe3gedextHoMm ywactke uzzaenus uinu B COIL B
JJAaHHOM CJIy4ae npoBejaeHa HacTporika ypoBHA ACJI#2 Ha 6 HWXKE aMIUIMTYJbl JOHHOTO 3XOCUTHaja
(Puc. 9.4.11.4.b).

IIpu mnpoBenenun koHTposis akTUBHBI 00e cuctembl ACJl (Puc. 9.4.11.4.B). Brimaua
CUTHAJIM3alliU O Hau4Ke AedexTa MPoru3BOIUTCS JTUOO B CIydae MOSBICHUS SXOCUTHANA OT JAedeKTa
B TeJe JaucTa, cpadateiBaeT AC/#1, m10o npu BOZHUKHOBEHUHU TE€HHU OT CKOIUICHUS MEJIKUX J1e(heKTOB,
TOTJa yMEHBIIAeTCS aMIUIMTyJa JOHHOTO dSXocurHana u cpabarbiBaeTr AC/#2. Otrmerum, 4Tto B
pexxume «Y3 koHTposib» (Puc. 9.4.11.4.B) uyBcTBUTENBHOCTH TMpHOOpa yBenuyeHa Ha 7 aAb ans
yno6cTBa HaOIIOIEHUS! 9XOCUTHAIOB U cTpoboB AC/I.

Hactpoika § ACO #1 3w Havano 000&.0 Mk HacTtpodka }ACH #2 Tew  Hauano 00240 ko
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Puc. 9.4.11.4. Hacrpotika ctpo6oB ACJI#1 u ACJI#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 «TeHb».
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
HECTaOMJILHOCTh aKycTudeckoro KoHTakra mexay [IOI1 u uznenuem siBisieTcsl TMIaBHBIM (HaKkTOpOM,
HCKaXAIOUIUM pPe3yibTaThl pa3dpakoBku. IllepoxoBaTocTh MOBEPXHOCTU H3ZENUs, TOJIIMHA CIOS
KOHTaKTHOM J>KUIKOCTH CYLIECTBEHHO YMEHBIIAIOT YyBCTBUTEIBHOCTh MpuOopa. HecraOunbHOCTH
YYBCTBUTEIBHOCTH, CBSI3aHHAS C KAUECTBOM aKyCTUYECKOT0 KOHTAKTa, OCOOEHHO CHUJILHO MPOSBISETCS
y IpSIMBIX TIpeoOpazoBaTeIeH.

B MeTtoaukax ynbTpa3ByKOBOTO KOHTPOJISI MPUMEHSIIOT Pa3iHyHble CHOCOObI CTaOMIM3alUU
YyBCTBUTENBHOCTU. OJMH M3 HUX OCHOBaH Ha KOPPEKUMU YYBCTBUTEJIBHOCTHU IO 3XOCHTHAIY OT
M3BECTHOr0 oTpaxaress. Kak nmpaBuio, 3T0 JOHHBIN 3XOCUTHAJ.

[Toscaum uaero Ha npumepe. [lycTte umeercs uznenue TonmuHON 220MM B mapajuieIbHbIMU
noBepxHocTsAMU. IIpo3ByunBaHue OyaeM NPOBOJUTH HPsIMBIM TpeoOpa3zoBatenem I1111-2,5-14.
Hcnonszyem 3xomeron. Hacrpoiiky mapamerpoB aedekrockorna mnpoBeaemM 1o COII ¢
HCKYCCTBEHHBIMH OTpakaTelsiMu. B o0IieM ciydae HacTpamBaeTcsl DJIEKTPO-aKyCTHUECKHUH TpPaKT,
pa3BepTKa npubopa, cenekrop, rimyounomep, AC/#1, BPU. Ilpuembl HACTpONKHU KaKIOW CHUCTEMBI
paccMaTpUBAOTCS B IAHHOM PYKOBOJICTBE I10 SKCILTyaTalluH.

Ecau B TakoM BH€ MPOBECTU HACTPOMKY M 3aTEM 3aHUMATHCA HEPA3PYIIAIOMIMM KOHTPOJEM,
TO HEU30eKHO TMONy4YdM HeNoOpaKoBKY U3JENH, MOTOMY 4YTO pealibHas YyBCTBUTEIHHOCTH
YMEHBIIWIACh M3-32 IUIOXOT0 KayecTBa AaKyCTHYecKoro KoHTakTa. HyxHO KakuM-To 00pazom
YBEIIUYUTh YYyBCTBUTEIBHOCTb, YTOOBI BOCCTAHOBUTH OpPAKOBOUHBIM YPOBEHb MPHU MPO3BYUHBAHHH
uznenus. [IpoGiiemMa cocTOUT B TOM, YTO KakK MPaBHIJIO HEU3BECTHO, HACKOJIBKO JIEIUOeN HEOOXO0AUMO
YBEJIMYUBATh UyBCTBUTEIbHOCTD.

B namem npumepe, Ha pa3BepTke Ne(eKTOCKONa €CTh JOHHBIM CUTHAJI. DTO AXOCUTHAN OT
O0eckoHeyHoro otpaxarens. COOTHOIIEHHE AaMIUTUTYJ JOHHOTO SXOCHUTHAalla M D3XOCHTHaia oT
oTpaxkatess, MO KOTOpPOMY MPOBOJIMIACH HACTpOilka OpaKOBOUHON YYBCTBUTEIBHOCTH, BCErja
OJIMHAKOBHI 7 KOHKPETHOTO TMpeodpaszoBarens. [loaToMy eciu, KOppeKTUPOBATh YyBCTBUTEIHHOCTh
Tak, 4TOOBl aMIUIMTyJa JOHHOTO DJXOCHTHaja HAaXOJWJach Ha OJAHOM M TOM JK€ YpPOBHE, TO
OpakOBOYHBIN YpPOBEHb aBTOMATHUYECKU OYAET BOCHPOU3BOIAUTHCS. 3A€Ch, MpaBlaa, HCIOIb3YeTCs
MPENONIOKEHNE O TOM, U4TO e(eKThl HE 3aTEHSIOT JOHHYIO MOBEPXHOCTh, T.€. HaIW4HMe nedeKra He
OyZeT CHJIbHO YMEHBIIATh aMIUIUTYAY JIOHHOTO 9XOCUTHAIA.

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

1. IIpoBemute oOOIIYI0O HACTPOHKY cHUCTeM JePEKTOCKONA: 3JIEKTPO-aKyCTUYECKUN TPakKT,
pasBepTka npubopa, cenekrop, rimyounomep, ACII#1 (Bkitouas 6pakoBo4HbBINM 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 JOHHOTO XOCUTHAJIA, 3aT€M BKIIIOUHTE PEKUM

«3axBaT».

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

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

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

9.4.11.5.A). B cymnocty, B Ipoliecce KOHTPOJS HU3AETUs MPUOOP MOCTOSHHO MPOU3BOIUT

HACTPOIKYy OpaKOBOYHON UYBCTBUTEIBHOCTH OTHOCHUTEIBHO aMIUIUTY]IbI JOHHOTO 3XOCUTHAja

(Puc. 9.4.11.5.b).

3ameTtuM, 4yTO nipu BeisiBNeHUH Aedekra (Puc. 9.4.11.5.b) ycunenue ckoppexktupoBano Ha +8,1
nb. OTo KOMIeHcalus YyBCTBUTEILHOCTH M3-32 HU3KOI'O KaueCTBa aKyCTUYECKOro KOHTaKTa. M3nenue
OpakyeTcs, T.K. aMIUITMTy/la 9XOCUTHala OT JedeKTa MpeBbllaeT OpaKoBOYHbINA ypoBeHb #1 Ha 4 1b.
Ecnu otkmounts pexum «3axBat»y ACI#2, To ycunenue ymenemutcs Ha 8,1 nb, oueBuaHO u3nenue
OyzaeT omnOOYHO MPU3HAHO FOJIHBIM, T.K. aMIUIUTY/Ia 9XOCUTHAA CTala HUXKE OPaKOBOYHOTO YPOBHSI.

IIpumeuanue. Bcerna ectb 3¢@dekT 3areHeHHs AOHHON MMOBEPXHOCTH ACPEKTOM WIH
HCKYCCTBEHHBIM OTpaxateneM. Ecmu ucnonb3yetrcs pexxkuMm «3axBat» ACI#2, 3T0 00CTOSTETHCTBO
HY>XHO YYUTBIBATh MPH pa3paboTKe HHCTPYKIUHU YIBTPA3BYKOBOTO KOHTPOJIS.

9.4.12 Cucrema BpeMeHHOIi peryJ1upoBKH 4yBCTBUTeJIbHOCTH. MeH10o « BPU)

Cucrema BpeMEHHOM peryiupoBkd uyBcTBUTenbHOCTH (BPY) mnpennasznauena s
BBIPAaBHUBAHMS aMIUIUTYJ OXOCUTHAJIOB OT OJMHAKOBBIX OTpa)kaTesied, pacIoJIOKEHHbIX Ha
pa3nu4HON riayOuHe. BplpaBHHBaHME aMIUIUTYJ TNPOU3BOAST C LEIbI0 YCTAHOBKHM OpakOBOYHOTO
YPOBHS B BUJI€ TOPU30HTAJILHOM JINHUU.

[Tepen u3yuenuem crnoco6oB Hactpoitku BPY pekomenmyercss moapoOHO O3HAKOMHTCS C
OPUHLIMIIAMUA PaOOTHI 3TOM CHCTEMBI U C YCTPOMCTBOM YIPAaBISAIONIEr0 MeHIo, npouuTaiire [14.9. u
I16.7.

Br1zoB ympasinsiomero meHio «BPU» ocymectsisiercs BbiOopom snemeHTa «BPY» rmaBHOrO
MEHIO CHU3Y 3kpaHa. B okne pegaktupoBanus (Puc. 9.4.12.1.) HeoOxoaumo BKIIOUUTH cuctemy BPU.
B BepxHell cTpoke OKHa ycTaHOBHUTE «BKiI». Jlamee mpeniaraercsi BbIOpaTh CTWUJIb HACTPOHKU
«Pyunoi» nim «Teop. Pacuer». YcTtaHoBUTE MapKep Ha IEMEHT MEHIO «CTHIIbY, 3aTEM KHONIKaAMU €—,
— BbIOEpUTE HYKHBIN CTHJIb HACTPOMKH U HaXMHUTE KHOTIKY «l. [Ipubop nepeiiner k peakTUpOBaHUIO
BPUY B nannoMm ctuiie. [losiBisieTcs 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 mno3Bosisier nNpoBOAWUTH IPOU3BOJIBHYIO HACTPOUKY
YYBCTBUTEIBHOCTU BO BpeMeHH 110 16 Toukam (cm. [14.9.). Ilocne BbiOopa ctuns «PydHoi» Ha 3kpaH
npubopa BbIBOAUTCS JABa OKHA. CrpaBa pacHojOKE€HO OKHO pEJaKTUPOBaHHUSA, a CJIeBa — OKHO
napamerpoB Touku BPY. Ha passeprke mpubopa otoOpaxkaercst nuHus ycuiieHus — rpadgux BPY.
VYerpoiictBo MeHto gemoHcTpupyet Puc. 9.4.13.1.

D¥HO DapaMeTRoOE

CMHO pemaKTHROEaHHA

Tourn BPY aqka BPY 03
Hownerwe +07,.0 abB
Japepwka 0035 mec Yot Todkm m Bribop Touen EPY s
: ; CBRoc HacTpoRkH FCTAHOBKA £€ [IapaMETPOE
MeTra
" orerHe" gl
N &
L !
= e A e O
ggggrnyﬁuuuég ACH #1 %E ACH #2 %i BPY &y
e E mep = Jxo = Belkn .fsmﬂ,,‘l',.,m_g? :

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

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

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

2. Haiinure MakcMMyM 3XOCHUTHaJIa OT MEPBOTrO OTpakaTess. 3apuKCUpylHTe mpeoOpa3oBaTenb B
JTOM I10JIOKEHHH.

3. Bribepure touky BPY 01. Ilepememaiite Touky Ol 1mo ropu3oHTaqud M YCTaHOBHTE €€ Ha

NEePBBIM 3XOCUTHal. 3areM nepememiaite Touky Ol 1o BepTukanum 10 TeX IOp IMOKa
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aMIUIMTY/1a DXOCUTHAJIa HE YCTAaHOBUTCS Ha BBIOpaHHBIN ypoBeHb, 00b14HO 0 1b 1o pasmerke
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 IOBTOPUTH omepanuu 1 u 2 1uisi BTOPOro AXOCUTHAJIa U BTOPOU TOUKH.

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

Bo3MoxHO JaHHas mOCIe10BaTENbHOCTh ONepaliil BBIMJISIAUT CIUIIKOM a0CTpakTHO. PaccMoTpum

npumMep HacTpoiiku BPU B MeTo/IMKe KOHTPOJISI CTBIKOBOI'O CBApHOIO 1Ba. 31ech ucnoib3yercs COIIL
C YIJIOBBIMU oTpaxkatessiMu (3apyokamu). Cxema npo3yurBanus COII moka3ana Ha Puc. 9.4.13.2. B
Takux oOpaslax aMIUIMTyAa dXOCHUTHaia OT HUxHeH 3apyOku (monoxkenue 1011 1) Bcerma Gombiie,
4YeM aMIUIMTYJa 9XOCUTHaIA OT BepxHer 3apyoku (mosoxenue [1911 2). Hamra 3agava — ¢ moMorisio
cuctembl BPY ycTaHOBUTBH aMILIUTY bl 9XOCUTHAJIOB HA OJIUH U TOKE YPOBEHb.

I nan| 2 I nanjq
| I

— f
con H*—'IEMM

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

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

B wactHOCTM, B METOIMKAax KOHTpPOJISI CBAPHBIX COEJUHEHUH BBIPDABHUBAHUE aMILIUTY]
9XOCHTHAJIOB OT 3apyO0OK JOJKHO NMPOBOAUTCS HAa OpakoBOYHBIN ypoBeHb. Korja paHee BBINOIHSIIACH
HacTpoiika cuctemsl ACJI#1 (cm. 119.4.10), 6pakoBoUHBIN ypoBeHb #1 ObLT yCcTaHOBJEH, Harpumep 39
nb. Ecnu ycunenue npubopa toxke 39 nb, 370 03Hauaer, yTO BBIPAaBHUBAHUE aMILUIUTYH JIOJIKHO
nposoauTcs Ha yposeHb 0 1b no skpany (Puc. 9.4.13.3.).

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

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

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

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

1b ¥ Touku OyIyT pacHoJIOkKEHbI 10 BO3MOXKHOCTHU B Mpeeiax 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 5XOCHTHAJI, 3aTeM, MOIb3YACh KHONMKAMH 1, ¥ , YCTAHOBHTE aMILTHTYJLY

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 5XOCHTHAJI, 3aTeM, MOIb3YACh KHONMKAMH 1, ¥ , YCTAHOBHTE aMILTHTY/LY

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 pegakTupyemasi 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) BripaBHMBaHUE UyBCTBUTEIHLHOCTH 3a 9XOCUTHAJIOM OT BepxHel 3apyoku. Touka BPY 03.

[Tocnenusist onepanyst BBITOJHSAETCS A yI00CTBAa HAOJIIOICHHUS SXOCUTHAJIOB B CBAPHOM IIIBE.
dopMaiabHO, J0CTaTOYHO MPOBECTH BBIPAaBHUMBAHHE aMIUIMTYJ B mpeznenax crpoba AC/#1, T.e. oT
HXOCHUTHAJIa HWXKHEH 3apyOKH J10 9XOCUTHaNa BepxHel 3apyOku. OqHako, B Mpoliecce CKaHUPOBAHUS
AXOCUTHAJIBI IEPEMEIAIOTCA 10 pa3BepTke, T.K. [IDI] umeer HekoTopyro AMarpaMmy HalpaBJIE€HHOCTU
yABTPA3BYKOBOTO MOJS. 3aMETHM, YTO Ha 3Tane 3 HACTPOMKH YCHIIEHHE HEPaBHOMEPHO BOJIM3U
9XOCUTHaNa OT BepxHei 3apyoku (Puc. 9.4.13.3.5). Ecnu ocTtaBUTh HACTPOMKY B TaKOM BHJIE, TPYIHO
OyzeT HaxOUTh MAaKCUMYM 3XOCUTHaa oT Aedekra B KoHle 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 orobpakathest ctpod AC/I#1. Halinure MakCUMyM 3XOCUTHAJa OT HWXKHEH U 3aTeM OT
BepxHeit 3apyoku B COIL. DxocurHaisl JOKHBI paciofiaraThes, Kak moka3aso Ha Puc. 9.4.13.4.
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Puc. 9.4.13.4. IlpoBepka HacTpoiiku BPY B ctuiie «PydHoii».
COII Tonmmuuoi 18mMm. 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 TEOPETUYECKHE OCHOBBI YJIbTPAa3BYKOBOI'O KOHTPOJISI B IUIAHE 3aKOHOMEpPHOCTEH
(GbopMUPOBAHUS YXOCUTHAJIOB OT JePEeKTOB a Takxke ycrporictBo cuctemsl BPY (114.9.) u ynpasnenue
snementamu MeHto (116.7.).

Ctunb  TEOpeTHYECKUMH pacyeT TMpeAHa3HAaueH i1 3aMEHbl TEXHOJOTMH KOHTpPOJS C
ucnionp3oBanueM APJl nmmarpamm, AP/l mxamn, SKH mmarpamm um T.1. Koppekums ycuieHus
IIPUEMHHKA BO BPEMEHH (OT paccTOsHUSA A0 Ae(eKTa) B JaHHOM CTHIJIE MIPOU3BOIUTCS HA OCHOBAHUU
M3BECTHBIX TEOPETUUECKUX 3aBUCUMOCTEM.

Ipenynpexaenne. Ctunbs «Teop. Pacuer» MOXKHO MCIIOIB30BATh TOJIBKO MPHU MPO3BYUHBAHUU
nedeKTOB B JaJIbHEH 30HE YIbTPAa3BYKOBOTO TOJIS MPe0Opa3oBaTes.

Kpatko o3nakomumcs ¢ ycrpoiictBom BPU. Ha passeprtke mpubopa oTtoOpaxkaercst rpadpuk
BPY (Puc. 9.4.14.1.) B ctpoke ycusieHus: Ipou3BOIUTCS MHAMKaMs cTuist BPY.

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

B nepBoii cTpoke KHONIKaMu <«—, — ycTaHaBiauBaercsa Tun kpuBoil BPY. KHonka < oTkpbIBaeT
Jlo4epHee OKHO, MpeHa3HauYeHHOe IS ToApoOHoro onucanus kpuBoit BPY (Puc. 9.4.14.3.). 3nech B
CTPOKE «3aBHCUMOCTh aMIUIATYBI OT PACCTOSHHUS» €Ile pa3 yCTaHaBiauBaercs Tuil kpusoi BPUY. B
HUKE CIIeIYIOMINX CTPOKaX BBOJUTCS 3aTyXaHHE U CKOPOCTh 3BYKa.

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

Ecnmu rouka BPY He BbIOpana, none Haanucu «Havamo» wmm «Konery yeproe. KHonku <«—, —
OCYILIECTBJISIIOT LMKJIMYECKUE repexoisl oT Touku «Hagamo» k Touke «Konem» u T.A. YKazaHHas
TOYKA OTMEUYaeTCs Ha SKpaHE MEPLAIOLINM KBaJPaTOM.
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[Tpu HaxkaTuu Ha KHOMKY | MprOOp MEepeXoqUT K peAakTUpoBaHuIo napamerpoB BPU B nanHoii
touke. Ha pasBepTke aedekTockorna TOYKa OTMEYAeTCsl MHUTAlOMMM KBaapaToM. [loje Haamucu

CTaHOBHTCSA O€JIBIM — TOYKA BBI6paHa AJI1 pCAAKTUPOBAHUA.

Huammeama ctans BPY
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Puc. 9.4.14.1. YcrpoiictBo cucremsl BPY B ctuiie «Teop. Pacuery.
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Puc. 9.4.14.2. YcrpoiictBo MeHto pepaktupoBanusi BPU B ctune «Teop. Pacuer».
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Puc. 9.4.14.3. MeHro pepakTupoBanus napameTpoB kpuBoil BPY B ctuie «Teop. Pacuer».
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Ecnu BriOpana Touka «Havano», KHOIKU <—, —> MEHSIIOT €€ M0JIOKEHHE BO BPEMEHH, a KHOIIKH
T, J ycraHaBiuBaroT caBur kpuBoii BPY. Eciu BbiOpana Touka «KoOHEI) KHONKH €—, —> TaKXKe
MEHSIOT €€ IOJIOKEHUE BO BPEMEHHU, a KHOIKHU ™ yCcTaHaBIMBaKOT nepenan kpusod BPY. B
nocieAHeM ciydae mnepenaa kpuBoid BPY koppektupyercs myreM u3MeHeHus KoadduineHra
3aryxaHus. [loBTopHOE Ha)kaTue HAa KHOIKY « IEPEBOAUT MPUOOP B PEXKHUM BHIOOPA TOUKH.

[TpuGop aBTOMaTHyecku paccuuThiBacT KpuByr0o BPU B ctune «Teop. Pacuer» npu u3amMeHeHnn
mo0oro ux napamerpoB. Jleiicteue BPU MrHOBeHHO OTpaskaeTcst Ha pa3BepTKE 3XOCUTHAIIOB.

Tumnoas mociaeg0BaTEILHOCTD Onepanuii HacTpoiiku BPY.

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

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

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

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

9.4.15 Ucnoas3oBanue ctuisi BPY «Teop. Pacuer» 1151 3aMeHbl TeXHOJI0TMU KOHTPOJIs 1o APJ]
mkanam u AP/l nmarpammam.

Crioco6 HacTpoiiku OpakOBOYHOM YyBCTBHUTENbHOCTH mpubopa mo APJl mkane wmu APJ]
Jyarpamme IHUPOKO MPUMEHSETCS] B METOIMKAX YIAbTPa3BYKOBOTO KOHTPOJISI TOJICTOCTEHHBIX CBapHBIX
COEIMHEHU.

CooTHOIIEHNS aMIUTUTYJ 3XOCHTHAJIOB OT Pa3IMYHBIX OTpa)kaTesei, a Takke 3aBUCUMOCTU
aMIUIUTYZIbl OT PACCTOSIHUS, XOPOIIO BOCIPOM3BOAATCS Ha MPAKTUKE NpPU NPO3BYYMBAHUM HUX B
JanbHed 30He yapTpazBykoBoro mnosiga IIOII. Ecnm npoBecTH HAcTpoHKy ONOPHOIO YPOBHS
YYBCTBUTEIBHOCTU IO AaMIUIUTYJE O3XOCHUTHajla OT Kakoro-inbo H3BECTHOIO OTpaXKkaTessd, TO
YYBCTBUTEIBHOCTh MOKHO CKOPPEKTHPOBaTh HA W3BECTHYIO BEJIMYUHY U TMOJYYUTh OpPaKOBOYHBIN
YPOBEHb.

[IpyHOKN HACTPOMKHM COCTOMT B TOM, YTO CHAdaja yCTAHABIMBAKOT HEKOTOPBIM OIOPHBIN
YPOBEHB TI0 aMIUTUTY/E dXOCHTHaNIA OT oTBepcTusi K6 mm B CO-2, 3ateM Bpy4HYIO, MONB3ysich APJ]
HIKAJIOH, KOPPEKTUPYIOT YCHIIEHUE U YCTAaHABIMBAlOT OpaKOBOYHBIN YPOBEHb.

JlaHHBIN TOIXO0 MO3BOJIIET OTKa3aThCs OT Oombinoi HoMeHkmatypbl COIl, W3roToBIeHHBIX
JUTSL KOHTPOJIS U3EUi B IUPOKOM JIMalia3oHe TOJIIIMH U M0 pa3IunyHbIM HOpMaM OpakoBku. Bo Bcex
CITydasx MCIOJIb3yeTcsl TOJIbKO oquH oopazer; CO-2.

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

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

C 9TO¥ LEeNbI0 MPOBOJAMTCS HACTPOWKA OMIOPHOTO YPOBHS IO XOCUTHAILY OT OTBEPCTUSl J6 MM
B CO-2. Jlanee onpenensiercs nonpaBka ycuiienus AK [ab], koTopas xapakTepu3yeT COOTHOIIICHUE
OMOPHOTO U OpakOBOYHOTO YpOBHEH W, HAKOHEI, YycuieHue OpakoBoyHoro ypoBHS AC/|
YCTaHABJIMBAETCS C YIETOM JIAaHHOHN ToTpaBKu (cM. MeTo UKy HacTpoiiku BPY 119.4.14).

Paccmotpum criocoObl onpenenenus Benuduabl AK.

Jlnst pacaera AK HaM HEOOXOIMMO 3HATh SKBUBAJICHTHYIO IIomanas otBepcTusi B CO-2. DT
naHHbple npuBeneHbl B Taom. 9.4.15.1. m Tabn. 9.4.15.2. mis ynbTpa3BYKOBBIX IMpeoOpa3oBaTeliei,
MOCTaBIISIEMBIX K TPUOOPY.

Tabmuua 9.4.15.1.
DKBHUBAJICHTHAS TUIOMIAAb OTBepcTHs 6 MM B 00pasiie CO-2 npu NMpo3ByYHMBAHUH €TO
Ha r1youHe 44 MM pa3IMYHBIMH HaKJIIOHHBIMU MTPE0Opa30BaTEIsIMH.
Matepuan C120. CkopocTh nomnepeyHsix BosH 3260 m/C.

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

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

Tabnuna 9.4.15.2.
DKBUBAJICHTHAS TUIOMIAIb OTBepCcTUs J6 MM B 00pasiie CO-2 npu Mpo3ByYHBAHUH €TO
Ha ryouHe 15 MM pa3iuHbIME HaKJIIOHHBIMU TTPE0Opa30BaTEISIMH.
Marepuan C120. CkopocTb nonepeuHsix BosH 3260 m/C.

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

Bo MHOrmx Meroaukax KOHTpPOJIA OpakOBOYHBIH YPOBEHb 3aJal0T B BHJE MAaKCUMAJIbHO
JIONYCTHMO# SKBHBAIIGHTHOM muromany aedexra Sgp [MM%]. Tora, pacyer COOTHOIICHHS aMILIATY.L
OTIOPHOTO U OPaKOBOYHOTO YPOBHEHN BBIMOJIHSIOT 110 GopMyIie

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

Sp [MM?] — SKBHBATIEHTHAS MIIONIA1h MAKCHMATBHO TOMYCTHMOTO Ae(eKxTa
(Gepetcst U3 UHCTPYKIIMHN),
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Sco-2 [MMZ] — 9KBUBAJICHTHAA IJIOMAab oTBepcThs J6 mm B CO-2

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

Hanpumep, HY)XHO HOPOKOHTPOJHMPOBATH CBapHOM mIOB TommuHOoNM 12 mMm. Hcmnonb3dyem
npeoOpa3zoBareib I1121-5,0-65°-238. B WHCTPYKIIMU yKa3aHO, YTO MAaKCHMAaJbHO JOIyCTHMAs
SKBUBAJICHTHAs IUIOMAAb aedekra 2,5 MM° (P11 34.17.302-97). B kadecTBe ONOPHOTO YPOBHS OepemM
9XOCHTHAJI OT OoTBepcTHs J6 MM Ha riyouHe 15 mm B CO-2. Ilo tabn. 9.4.15.2. Haxoaum, YTO
SKBHUBAJIEHTHAs MUIOWAAb OTBepcTHs aist atoro [IDI1 4,8 mm?. Tlo dhopmyse MpOU3BOIUM pacueT
OTHONICHUS aMIUIUTY/L

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

[TpoBonum okpyraenue AK qo = +5,5 nb. D10 03Hauaert, 4ro ycunenue o6pakoBounoro yposus ACJ#1
JOJKHO OBITh Ha 5,5 nb Gonblne ycuiieHus, IpU KOTOPOM YCTaHABJIMBAJICS OMOPHBIA YPOBEHb IO
9XOCUTHAIIy OT oTBepcTusi 6 MM Ha riyomne 15 mm B CO-2. BrlpaBHUBaHHE aMIUIUTY/ B 30HE
KOHTpOJIs npousBoautTcs cucteMoit BPY B ctune «Teop. Pacuer».

B MHCTPYKIMSIX YIbTPa3BYKOBOTO KOHTPOJIS YACTO YKa3bIBAETCS pa3Mep YIJIOBOTO OTpasKaTels
(3apyOku). MOXKHO 7T YCTaHOBUTBH 3TH HOPMbI OpakoBku 1o obpasiy CO-2 ucnonb3ys BPU B ctune
«Teop. Pacuer»? Koneuno na, ecnu mOpo3ByYHBaHHE U3JENHs MPOU3BOIUTCS B JallbHEH 30HE
ynpTpa3BykoBoro mnouss [I3I1. 'maBHbINA BOMPOC, KOTOPBIM HY)KHO PELIUTh, 3TO Ha CKOJBKO Jeruoen
OTIIMYAETCs aMIUIUTY/1a DXOCUTHAJa OT 3apyOKH M aMIUTUTY/a 9XOcUrHana ot orsepctusi B CO-2.

B T'OCT 14782-86 BBOoautca koaduinueHt N, Ha30BeM €ro oTpaxkaTelibHas CIIOCOOHOCTb
3apyOKu

N = Sokg3/S3,

rae:  Sokss [MM’] — SKBUBAJIGHTHAS TLIOMIAb 3aPyOKH,

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

OtpaxarenbHasi cnocoOHOCTh 3apyOku N 3aBHCHT OT yriia BBojAa IpeoOpa3oBarens U He
3aBHCUT OT YacTOThl (JUIMHBI BOJHBI) M3lydeHHs — Tak yrBepxaaeT '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 BoiH 3260 m/C.

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

Tenepb MOHATHO, YTO HYKHO OINPEAEIUTh HKBUBAICHTHYIO IUIOAAb 3apyOKH, 3aTeM
SKBUBAJIECHTHYIO Iutomanps oreBepctss B CO-2 M HaWTH OTHOIIEHHWE AMIUIUTYZ SXOCUTHAJIOB.
OO0beMHUM BBIYMCIICHUS B OJHY (GopMyTy

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

Hanpumep, koHTponupyeTcs cBapHO# 1IOoB TommuHOW 16 MM mpeoOpazoBarenem [1121-2,5-
65°-314. B uHcTpykuuu (BCH 012-88) ykazanbl pazmepsl 3apyOku 2,5%2,0 MM, XapakTepu3yromei
MaKCHUMaJbHO JonycTuMblii nedekt. Mcnonszyem BPU B ctmiie «Teop. Pacuer» nist BeIpaBHUBaHUS
aMILTUTY/l 9XOCUTHAJIOB B 30HE KOHTpPOJIA. B KauecTBe OMOPHOTO 3XOCUTHANIA BBIOEPEM HXOCHTHAT OT
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orBepcTusi J6 MM Ha TiyouHe 44 MM B CO-2. U3 BbIlIe NMPUBEACHHBIX TAOJHWIl HAXOAUM: Sco-2=
16,3MM2 , N=10,5. Beraucisiem OTHOIIICHUE aMILUTATY/]

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

Takum o0pazom, ycuneHue OpakoBouHoro ypoHsi AC/I#1 nomxHO ObITH yBenmmueHo Ha 16 nb
OTHOCHUTEIIbHO HACTPOUKH OMOPHOTO YPOBHSI.

[Ipouenypy Hactpoiiku BPY paccMoTpuM Ha mnpuMepe KOHTPOJISI CTHIKOBOTO CBapHOTO
coenmuHeHUsT TomuMHOM 40MM. 371ech NpUMEHsETCsS IpeoOpa3oBaTeib H121-2,5-500-®14. Hopwma
OPAKOBKH BBIP@KCHA B BHJC MAKCHMAIBHO IOMYCTHMOIl SKBHBAJICHTHON muromamu aedexra 10 Mm?
(PI1 34.17.302-97). [{yst HacTpoiku mpubOpa UCIIOIB3YyETCs ToJIbKo oopazer; CO-2.

Bnavane cucrema BPY otkmrouena. [IpoBoautcss HacTpoilka 3JE€KTPO-aKyCTHYECKOTO TpPaKTa
(I19.4.1.), ycranoBka nuamna3zoHoB otoOpakenus curaion (119.4.2.), Hactpoiika cenekropa (119.4.3.) u
rnyounomepa (119.4.4.). B yacTHOCTH, ycTaHaBIUBAEeTCS PEXHUM paOOTHI CEIEKTOpa «I0 MHUKYY,
PEKUM HU3MEpeHHs aMIUIUTYyAbl oTHocuTenbHo ACJ#1. I'myOmHOMep HacTpauMBaeTcs B CTHIIE
«aBTOpacYeT» M0 dXOCUTHAJIaM OT yriioB obpaszua CO-2.

Cucrema AC/I#1 HacTpauBaeTcsi 4aCTUYHO, TOJIBKO 30HA 0OHapyxeHus nedekToB. Tak Kak HET
9XOCUTHAJIOB, YKa3bIBAIOIIUX Hauano u KoHel ctpoba ACJI, ucronb3yem cienyromuii npuem. B MeHro
«OKpaH» yCTAaHOBHM pa3MeTKy mo ropu3oHtanu — mMmY. Ctpo6 ACJI#1 ycraHOoBUM IO pa3MeTKe
9KpaHa ot riayounsl 3aneranus nedexra 40 mm 1o 80 mm. Torma AC/I#1 3axBaThIBaeT 3XOCUTHAIIBI OT
HenpoBapoB B KopHe mBa (Y=40mMm, mpo3ByuuBaHue mnpsimbiMu Jiydamu [I9I1) u sxocurHamasel ot
nedeKkToB B Telle IIBa BIUIOTh 0 BaJMKa yCWJIEHUS (MakcuMmalbHas rinyOumHa nedekrta Y=80mwm,
MIPO3BYYMBAHKE OJHAXKIBI OTpakeHHbIMH Tydamu [1911).

Ycunenue OpakoBouHoro ypoBHs ACJI#1 moka ycTaHOBIEHO MPOM3BOJILHO. OKOHYATEIBbHO
OpakoBOYHBIN ypOBEeHb Oy/IeT yCTaHOBIIEH Mociie HacTpoiiku BPY. Ycunenue npubopa ycTaHOBIEHO ¢
TaKUM pacueToM, YTOObI 3XOCUTHAJIBI OT 0Opasua CO-2 Habmonanuch Ha SKpaHe.

Ha Puc. 9.4.15.1. noka3an Buj skpaHa npuOopa Iociie MpPOBEICHHs BbIIIE MEPEUNCIEHHBIX
onepauuu.

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

Bo-nepBbIX, ycTaHOBUM IapaMeTpsl kpusBoit BPU:

—  THUI KPUBOU — R MOCKOJIbKY MJIOCKOJOHHBIM OTPaKaTeNb SBIAETCS KOMIAKTHBIM.

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

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

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

B-Tperbux, mnpoBeneM HACTpOMKY OINOPHOrO YpoBHA. /[l 3TOro, HaxoguM MaKCHUMyM
sXocurHaia ot orsepctusi [16 MM Ha riayOune 44 mm B CO-2. @ukcupyem npeobpa3oBareib B 3TOM
MOJIOKEHUU. 3aTeM BBIOMpaeM JUlsl peAakTUpoBaHUs Touky «Hauano» u, mepemerniast ee BBEpX-BHU3,
YCTaHABIMBAEM aMIUIUTYy dXOcurHaiga Ha ypoBeHb 0 n1b mo pasmerke skpaHna. Ilo okoHuaHuum »TOM
orepalnuu HeoO0XOAMMO 3arloMHHUTH ycuieHue npubopa K= 24 nb. Bux skpana mnpubopa B
HacTpoeHHOM coctosiHuu BPY nokazan Ha Puc. 9.4.15.2.
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HenomesyeTca
BPY pTimmodeHo cHcTeMa ACT#]

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

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

A akean Ceneeri TS RCT #11is

Jxo

i

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

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

BHHUMAHHE ! K =24 nb

B Toure "Hagamo"
I OHAE0NHTCA

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

Haqano 0042 rakc
KaHey 0112 mkc
Caemr p -07.0 ab

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

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

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

_______ 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

::..i. P . :

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

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

[Tocnennsist onepaiys COCTOMT B COTJIaCOBaHUU OIOPHOro M OpakoBouyHOro ypoBHel. Haiinem
OTHOIIIEHHWE aMIUIMTYZ OMOopHOTO M OpakoBouHoro ypoBHeir - AK. Ilo Ta6n. 9.4.15.1. maxomum
SKBUBAJICHTHYIO IUIOMAAb OoTBepcTusi J6 MM Ha rimyomne 44 mMm B CO-2 mpu Nmpo3BYYMBAHUHM €TI0
HaIlUM TIpeoOpaszoBareneM, 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 nb , oxpyrisem no + 2,5 nb.
B wurore mnomywsaem ycunenue OpaxkoBouHoro ypoBHs K + AK = 24nb + 2,516 = 26,5 n1b u
ycranaBiuBaeM ero B ACJI#1 (Puc. 9.4.15.3.). Hactpoiika 3akoHueHa !

IIpumepsl BBIABICHUS HECIUIOIIHOCTEM B PEATIBHOM CBAapHOM WIBE C JAHHOW HACTPOWKOU
npubopa mnpencrtaBieHsl Ha Puc. 9.4.15.4. 3ametuMm, 4TO B pEXUME YIbTPA3BYKOBOTO KOHTPOJIS
ycuiieHue Tipubopa yBenudeHo 10 26 ab nns ynoOcTBa HaOmoaeHus: curuainoB. 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.
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B 3axmouenue eme pas MmoauepKHEM, YTO JaHHAs TEXHOJIOTHS HACTPOMKU pabOoTaeT TOJBKO
IIPU TIPO3BYYMBAHUM OTpa)kaTeliel B JajdbHEH 30HE yabTpa3BykoBoro mois [1911. Pazmepsr OmmkHEe#
30HBI YJIBTPA3BYKOBBIX IpeoOpazoBareneld mnpeacTtaBieHsl B Taom. 9.4.15.4. UYucna B Tabnwuie
MOKA3bIBAIOT MUHUMAJIbHYIO TJYOMHY PacrojOXKEHHUsI OTpa)kaTelis, ¢ KOTOPOil MOKHO HCIOJIB30BaTh
BPY B ctune «Teop. Pacuer».

Tabmuma 9.4.15.4.

MaxkcuManbHbIN pa3mep OJIMKHEHN 30HbBI YIBTPA3BYKOBOTO MOJISI Pa3IMYHbBIX HAKIIOHHBIX
npeoOpa3oBaresiel, MoCcTaBIsIeMbIX K mpuoopy Y [9812.
Marepuan Ct20. CkopocTs nonepeunbsix BojH 3260 m/C.

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

9.4.16 YcraHoBKa 4acoB U KajleHAaps. YHpaBJjeHue OyMIbHUKAMHU

[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 MX BpeMs cpabarbiBaHus. BHEIIHUIN BHJI OKHA YIPAaBISAIOIIErO0 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 40

AArIfaca=2Y

.......................... 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 OyauiibHUK BKITFOYEH, TO B YCTAHOBJIEHHOE BpeMs MPUOOP BBIIACT 3BYKOBYIO HHIUKAIIUIO
u okHO coobOmenus (Puc. 9.4.16.2.). /lanHoe okHO coaepKUT MeHI0 «OCTaHOBUTHY» U «BBIKITIOUUTHY.
Boibop snementa meHI0 «OCTaHOBUTH» MPEKpPAIIaeT 3BYKOBYIO WMHIUKAILIMIO, OKHO COOOIEHUs
nponaaaer, Ho OyIUIbHUK ocTaeTcs BKiItoueH. Uepes 24 yaca OyAMIBHUK CHOBA cpabOTaeT U BBIACT
3BYKOBYIO MHJMKAILIUIO U OKHO cooOuienus. [Ipu BeiOope anemMenTa MeHIO «BBIKIIIOUNTEY, OyIUIBHUK
OyZeT OTKIIIOYEH.

bynunpHuk cpabatThiBaer, naxke eciad Npubop BBIKIIOYEH. B sTom cimydae mnpubop
ABTOMATUYECKU BKIIIOUAETCS, BBIJAETCS 3BYKOBAas WHAMKAIUS W OKHO COOOIIEHUs OyIMIbHHMKA —
Puc.9.4.16.3. Eciiu B TeyeHue 4 MUHYT HE Ha4yWHATH pabOTy C MPUOOPOM, OH aBTOMATHYECKH
BBIKJTIOYAETCS.

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

Opraam3anuss MEHIO TaMsITH HACcTPOEeK Mpubopa moapoOHO paccmarpuBaercs B [16.9. B
pexxume «HacTtpoiikay MeHIO BBI3BIBaeTCS HakaTHeM Ha KHOMNKY «/lanHbie». Ha skpane mpubopa
nosiBisieTcs KapTa QaitnoB HacTpoek — Puc. 9.4.17.1.A.

B rnaBHom okne «Kaprta ¢aitnoB HACTPOEK) ¢aiinel npeacraBieHsl B BUJIE MPSIMOYTOJIbHBIX
SYEEK, PACTOJIOKEHHBIX B IIaxMaTHOM Topsiake. Ecim B ¢aiinie HEeT MaHHBIX HACTPOWKH, OH
oToOpaxkaeTcs IpsIMOYTOJIbHOM sueiikoil ¢ OenbiM (oHOM, ecliv ke HacTpoiika 3amucaHa B (aiii, B
suerike otobOpaxaercs cumBos «I» Ha uepHom Qone (Puc. 9.4.17.1.A). B okHe mmeeTcss Mapkep,
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yKa3bIBalOIIMi Ha BEIOpaHHBIN (aiin nin seMeHT MeHIo. Mapkep nepemeniaeTcsi KHOIKaMu ™«
—. Jlnsa BeiOOpa daiiia HacCTPOHKH HEOOXOJUMO YCTAHOBUTH MapKep Ha COOTBETCTBYIOIIYIO SUEHUKY U
HaxkaTb KHOIKY . Torna nosiBisercs okHo onepauuii ¢ Qaitnom (Puc. 9.4.17.1.b). Peakiun kHOMoK
T, 4, J nepenarorcs sTomy oxHy.

B 3aronoBke okHa Puc. 9.4.17.1.b ykasan HoMep BbIOpanHOro (aiina HacTpoiiku « @AM XX».
3nech u nanee XX — Homep (aiina. Hwke B okHe oTOOpakaroTcst onepanuu ¢ Ganaom «3arpy3uTb» U
«Coxpanutb». Ilocnennuii sneMeHT MeHIO «3akpbITb» IpeAHa3HAueH i Iepexona oOpaTHO B
IJIABHOE OKHO. 37€Ch C MOMOIIBIO KHOMOK T, ¥ yKa3bIBACTCS IEMEHT MEHIO, 4 3aTeM KHOIKOH <
MIPOU3BOJUTCS €0 BHIOOP.

Paccmorpum paboty mMeHto «CoxpaHuUTh» B OkHe omepamuii ¢ ¢aitmom. Ilpu BeIOOpE 3TOTO
3JIEMEHTa MEHIO OTKPBIBACTCS OKHO ¢ 3aronoBkoM «Coxpanuts B @AM XX» (Puc. 9.4.17.1.B). B
npouecce paboThl ¢ 3TUM OKHOM JIaHHBIE HACTPOMKHM IMOATOTABIMBAIOTCA K 3amucu, (popmupyercs
6ok nanHbIX. I[Ipu BbeIOOpe smementa MeHi0 «CoxpaHuTh B (ail» OJNOK JaHHBIX HACTPOMKHU
3aMKChIBAETCS B SHEPTOHE3aBUCUMYIO MTAMSTh.

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

- CUHUTHIBAETCS TEKyIas JaTa v BpeMs,

- cuuThiBaeTcsa uHpopMaius o0 yIpTpa3ByKoBOM mpeoOpazoBatene u3 MeHto «Mupopmanus

o [12I1» snexTpo-aKycTUYeCKOro TpaKTa,
- BCe MmapaMeTpbl HACTPOUKH Ae(PEKTOCKOIa U MapaMeTpbl COCTOSHUS MEHIO KOMUPYIOTCS B
OJIOK JaHHBIX HACTPOUKH.
B 5T0T MOMEHT 070K JIaHHBIX HACTPOHKHU CHOPMHUPOBAH, HO €Il HE 3alKHCaH B YHEPTrOHE3aBUCUMYIO
naMsTh.

BHayane HYXHO 3amucaTh COMNPOBOAUTENbHYIO HWH(MOPMALMIO K JaHHBIM HACTPOMKH.
VYcTaHoBHTE MapKep Ha BEPXHIOIO CTPOKY KOMMEHTapHil M HaxMmuTe KHONKY J. [losBisercs okHO
BBOZIa CUMBOJIbHOU uH(popManuu (cMm. Puc. 9.4.17.2.A). B cTpoke MOsBISETCS MHUTralOLUil Kypcop,
KOTOpBIi OTMEUAeT MO3UIHIO PEAAKTHPYEMOro cumBoma. Tereph KHONKH 1, ¥, <=, — mepeMemaot
Mapkep mo tabsuie cuMBoJIoB. KHOMKOM « Mpou3BoAMTCS BCTaBKa CHMBOJIA B CTpoKy. IIpu sTom
CHUMBOJI BCTaBJISIETCA B MO3MIMIO Kypcopa B PEJAKTUPYEMOW CTPOKE, a caM Kypcop IMEpEXOAUT B
CJIEIYIOLLYIO NTO3ULIUIO.

OKHO BBOJIa CHUMBOJILHOW MH(OPMAIIUHU 3aXBaThIBACT PEAKIIMK KHOIOK Ii1aBHOro MeHwo F1, F2
u F4. Knonku F1, F2 nepememator Kypcop B peaaktupyemoii crpoke. Knonka F4 npeanasnadena aiis
3aKpBITHS OKHA.

3anuch roJI0COBOTO COOOIIEHHUS OCYILECTBIIIETCS] BBIOOPOM 3j1eMeHTa MeHI0 «CKa3aTh» B OKHE
«Coxpanuts B DAV XX» (Puc. 9.4.17.2.5). YcraHOBHTE MapKep Ha ITOT 3IEMEHT MEHIO H HAKMHTE
KHONKY «. IlosiBnsiercss okHo ¢ 3aronoBkoM «['OBOPUTE!». Ckaxurte cooOuieHue K TaHHOMN
HACTpOWKe M CHOBAa HaxMmHTe KHONKY . OxHO mpomnanaer. ['oiocoBoe cooOlieHue 3amucaHo B
SHEpProHe3aBUCHMYIO NaMsTh npubopa. Eciu He Ha)KuMaTh KHOIKY «l, To 1o ucredyenuto 31,7 cekyHn
OKHO aBTOMAaTHYECKH 3aKpbIBAETCS, 3aIMUCh COOOIICHHUS IPEKPaIaeTCs.

Bce Bpems, korna otoOpaxkaercst okHO ¢ 3arosnioBkoM «['OBOPUTE!», npousBoautcs 3amuch
CHIHAZOB MHKpPO(OHA, BCTPOGHHOTO B HpubOp. JlaHHOE OKHO HCIOIB3YeT KHOMKH T, ¥ s
PETYIMPOBKH UYYBCTBUTENBHOCTH MHKpodoHa. I[Ipm 3ToM wu3MeHsercss kod(hdUIUEHT mepenadu
MHKPO(OHHOro yeumurens. Bo BTopoit cTpoke okHa ecTh moxckaska «Ycmrenne TN». Hike mokasan
K03 pULIMEHT nepenaun yCuiauTens B feruoenax. B HIKHeH cTpoke okHa BHIBOJUTCS TEKyIlee BpeMs
3alUCH TOJIOCOBOro cooOmieHus. Kpome Toro, B OKHE M300pa)aercsi MHIAMKATOP MHTEHCHUBHOCTH
3BYKOBOT'O CUTHAaJA.

113



46.5537.001.01.000 PO
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Puc. 9.4.17.1. MeHro ynpasieHus ¢aiiaMmu HaCTpOEK.
A) Kapra ¢aiinoB HacTpoek.
b) OkxHo omneparuii ¢ ¢paitiom.
B) MeHto coxpaHeHHs HAaCTPOUKHU B (haiil.

[Ton snemenToM MeHio «Cka3aTh» PacHojiokeH eMeHT MeHio «lIpocnymats», npu BeiOOpe
KOTOpPOTO MPOU3BOJIUTCS BBIBOJ T'OJOCOBOTO cooOmieHus Ha guHamuk (Puc. 9.4.17.2.B). Bsibop
anemenTa Men:o «[IpoCIymaTh» CONPOBOKIAETCS OKHOM ¢ 3aronoBkoM «CJIVIIIAUTE!». Dto okHO
paboTaeT TouHO TaKxke Kak okHO «CJIVIIIAMTE!» u3 Men:o 3arpysku daiina.

Ecnmu nmo kxakum-nu0o mpuyuHaM Ae(EeKTOCKONUCTY He MOHPaBUJIACh 3alHCh T'OJOCOBOTO
COOOIIeHHUs, €r0 MOXHO co37aTh 3aHOBO. /Iy 3TOro BhIOEpUTE 31eMeHT MeHIo «CKa3aTh» U CHOBa
CKakuTe cooOIieHue. DineMeHT MeHIo «lIpociymaTsy HCIoNb3yeTcs A MPOBEPKU KauecTBa 3alucu
TOJIOCOBOTO COOOILIEHHUS.

3anuch JaHHBIX HACTPOMKH B (paiin ocymiecTisieTcs: BHIOOpOM 3eMeHTa MeHI0 «COXpaHUTh B
daitn» (Puc. 9.4.17.2.'). Ecnu 3anuch JaHHBIX B YHEPrOHE3aBHCHUMYIO NaMsTh Mpolia 6e3 ommoox,
Ha 9KpaH BbIBoJUTCsA cooOuienne «Coxpanenue HacTpoiiku OK», B MPOTUBHOM cilydae BBIBOAUTCS
uHpopmanus o6 omuoKax.

3axpeite okHa «Coxpanuts B MAMIT XX» Hpom3BoaMTCA TIpH BHIOOPE JIEMEHTAa MEHIO
«3aKpbITHY.

@daiin JaHHBIX HACTPOMKU COCTOMT M3 ABYX 4acrTe. IlepBas yacTp — mapameTpsl HACTPOMKHU
npubopa W TekcroBas UWHoOpMauus, BTOpas YacTb — TrojocoBoe coobmenue. OOe wyactu
3amuCchIBAIOTCA B (Daiinm He3aBUCHMO JIPYT OT Jpyra. ['omocoBoe cooliieHne (4acTh 2) 3amuchiBacTCs B
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SHEPrOHE3aBUCHUMYIO TTaMATh (B (haiil) B peKMME pPeaIbHOr0 BPEMEHH, KOT/ia BHIOpaH JEMEHT MEHIO
«Cxazatp». [lapameTpbl HacTpoWKH (YacThb 1) 3amMCHIBAIOTCS B DHEPrOHE3aBUCHUMYIO MaMSTh TPH
BbIOOpE AsieMeHTa MeHI0 «COoXpaHuTh B hailiy.
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Puc. 9.4.17.2. TIlpouecc 3anucu gaHHBIX B (paiin HacTpoiiku Nel6.
A) BBOJl TECTOBBIX JaHHBIX.
b) 3anuck rogocoBoro cooOuieHus.
B) IIpocnymrBanue roaocoBoro COOOIIEHHUS.
I') Coxpanenue HacTpoiiku B Qaitn Nel6.

Ecnu nedexktockonmucT 3ammcall roiocoBoe cooOiieHrne (4acTh 1), HO HE BBIMIOJHWI 3aIUCh
JAHHBIX HACTPOMKH (4YacTh 2), TO B KapTe (aillioB HACTPOEK JaHHBIN (aiin Oyner oToOpakeH Kak He
conepxkauii mHpopmanuu. Ilpu momeiTke 3arpy3ku 3Toro (aiina OyaeT BBIBOAUTCA COOOIIEHHE
«HET JAHHBIX B ®AMJIIE», HO To10C0BOE COOOIICHHE OyZeT BOCTIPOM3BOIUTCS HA TUHAMUK.

ANTOpPUTM 3aNucH JaHHBIX HACTPOWKH B SHEPrOHE3aBUCHUMYIO MaMATh BHadajleé MPOU3BOIUT
CTHpaHUE CTapbIX JaHHBIX B HEH, a 3aTeM 3amuchIBaeT HOBbIE naHHBIE. [loaTOMy eciu B ¢aiine yxe
Obla coxpaHeHa Kakas-Tn0o HacTpoiika nmpubopa U MPOU3BOIAUTCS 3allMCh HOBOW HACTPOMKHU B HETO,
TO B pe3yJbTaTe 3TOT (paityt OyaeT comepkaTh HOBYIO HACTPOHKY.

[Tpu BBIOOpE dNEMEHTa MEHIO «3arpy3uTh)» OTKPBIBAETCSI OKHO C 3aroJIoBKOM «3arpy3uTh U3
OAMIIA XX». B naHHOM OKHe OTOGpaskaercst obmas HHGMOPMAIMS O HACTPOIKE — HaTa, BPEMS,
unpopmanusa o 1911, kommentapuu (cm. Puc. 9.4.17.3). Kpome TOro, ectb Tpu 3j1€MEHTa MEHIO
«[Ipocaymare», «3arpy3uth u3 ¢aina» u «3akpbiTh». llocinenHuit 3meMeHT MEHI0 «3aKphITb»
WCIIONIB3YETCsl JIJIT BO3BpaTa B OKHO omepamuii ¢ ¢aimom. OKHO 3arpy3kd TpeaHa3HAYEHO IS
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IpeBapUTENbHOTO MpocMoTpa uHpopmanuu. Ecnu B daiiie HET NaHHBIX HACTPOWKH, BCE CTPOKHU
3aMOJHSIOTCS CUMBOJIOM <.

31ech MOXKHO MPOCITyIIaTh TOJI0COBOE cO0OIIeHUE, BbIOpaB neMeHT MeHio «lIpociymare» (Puc.
9.4.17.3.b). Kuomnkamu ™ YCTAaHOBHUTE MapKep Ha aneMeHT «lIpociaymaTe» n HaXXKMUTE KHOIKY .
Toraa rojgocoBoe coobIieHne NaHHOTO (aiina OyneT BIBOAUTHCS HA IWHAMUK, a Ha dKpaHe mpudopa
nosiBisieTcss  OkHO ¢ 3aroigoBkoM «CJIYIIAMTE!», B KoTopoM OTOOpaxaercst IIPOLECC
BOCTIpOM3BeneH s Tooca. Tereps KHOMKH T, ¥ yImpaBIsioT rpoMKocThi0. Bo BTOpOil CTpoKe OKHa
otobpaxaercst moackaska «'pomxocts T, d». B Tperbeil crpoke mokazan kK03QOUIMEHT mepenadn
yeunutens BocrnpousBeneHus (1b). B HukHel cTpoke oToOpaskaeTcsi TEKyllee BpeMs T'OJIOCOBOIO
coobienus (c). B mpaBoii yacTu OkHa UMEETCs] UHIUKATOp MHTEHCUBHOCTHU I0JIOCOBOro curHana. Ilo
OKOHYAHWH TPOUTPHIBAHKS COOOIICHHS JMHAMHUK OTKJIIOYACTCS U OKHO «CITYILIAUTE!» MponajaeT.
MO0>XHO MpPEeKpaTUTh BOCIIPOU3BEICHNE paHbllle, HA’KaB Ha KHOIIKY «. [I0BTOpHOE Ha)kaThe Ha KHONIKY
| MHULMEpYeT BOCIIPOU3BEIEHUE I'0JI0Ca CHAvYaa.

YcTaHOBKa HACTPOWKH, 3alMCaHHOW B (ailie, MPOU3BOJUTCS BBIOOPOM BJIEMEHTa MEHIO
«3arpy3uth u3 Qaitna» (Puc. 9.4.17.3.B). B 3Tom ciydyae mapameTpbl HACTPONKU KOMHUPYIOTCS M3
SHEProHE3aBUCUMON TMaMiITH B OINEPATUBHYIO MaMATh mpubopa. Eciu uTeHme sHeproHe3aBUCHMOMN
namsATH MPOIUIO YCIENIHO, HAa JKpaH BBIBOJUTCS COOOIIEHHE «YCTAaHOBJIIEHA HOBash HACTpoOiika
npubopa». B mpoTuBHOM ciiyyae, Korja OOHApy:KEHbI OIIMOKM YTeHHs (MaMsTh HE HCIpaBHA), Ha
9kpaH BbIBoguTCcs cooOmienne «Hacrpoitka He YCTAHOBJIEHA!!!». Ecnu caenmana mombITKa
3arpy3uTh HACTPOKKY U3 ¢ailna, B KOTOPOM HET JAaHHBIX, TO Bbiaercs coodmenue «HET JIAHHBIX B
OANIIE». [TapameTpsl mpubOpa ocTaroTCcs 6€3 U3MEHEHUS.
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Puc. 9.4.17.3. Tlpouecc 3arpy3ku HacTpoiku u3 aiina Nel6.
A) MeHro 3arpy3ku HacTpOWKH U3 ¢aiina.
b) IlpocaymmrBanue roJocoBOro CooOIIeHusl.
B) 3arpy3ka Hactpoiiku u3 ¢aitna Nel6.
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B rmaBnom oxne «Kapra ¢aitnoB HACTPOEK»y. 3neck ecTh Tpu 371€eMeHTa MEHIO:

- ABro- npocmotp uHpopmaruu (JIA/HET),

- Asto- npocaymmuBanue (JIA/HET),

- CTEPETH BCE!
ITepexo1 K STHM SIEMEHTaM MEHIO POU3BOIUTCS KHOMKAME T, ¥, €CIIM 3aKPBITHI BCE TOYEPHHE OKHA.

DNeMEeHTBl MEHIO «ABTO- MPOCMOTP UHPOPMAIIUN» U «ABTO- MPOCITYIIMBAHUE» HCIIOIb3YIOTCS
JUIsL OBICTPOTrO HaXOXKJIEHUSI HACTPOUKH. Vest coCTOUT B TOM, YTOOBI IIPU MEPEMEIICHUH MapKepa 1o
suerikam (alIoB aBTOMATHYECKH OTOOpakaiach oOmas wuHGoOpMalus O HaCcTpolke M (MJIn)
ABTOMATHYECKH BOCIIPOM3BOIUIOCH r0J0coBOe coobienue (Puc. 9.4.17.4.).
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Puc. 9.4.17.4. PexxuMbl aBTO-IIPOCMOTpPA U aBTO-MPOCTYIIMBAHUS TaHHBIX B (haiiiax HACTPOIKH.

Ecin B anemeHTax MeEHIO «ABTO- ...» YCTaHOBUTHh «J{A», TO B HMIKHEH 4YacTH HKpaHa
HOSBIISIOTCS JOMOJHUTEIbHBIE OKHA ¢ MHpopManuel o Hactpoiike — Puc. 9.4.17.4. Tlpu ycraHoBke
Mapkepa Ha s4elky Qaiinma uHOpMamus B OKHAaX aBTOMAaTHMYECKHM OOHOBJISETCS, HauMHAeTCs
BOCIIPOM3BEJICHHE TOJIOCOBOTO COOOIICHHS JAaHHOTO (haiiia.
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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 mmeeTcs MHAMKATOP Tpoliecca cTupanus U aBa snemeHTa MeHro «CTUPAHUE» u
«Borxom». OueBuIHO BBIOOD 371eMeHTa MeHI0 «BbIX0» 3aKphIBaeT JAaHHOE OKHO.

ITpu BBIOOpE 3nemenTa MeHio «CTUPAHUE)» npousBoautcs mojiHOE cTHpaHuEe BeexX (aitioB
HACTPOEK BMECTE C TOJIOCOBBIMH COOOLICHUSMHU. DTOT MpOLEcC MNpojaosbKaercs mnpumepHo 7-10
CeKyH]Zl. B TedeHue 3TOro BpeMEHH IMOJHOCTHIO OJIIOKUPYIOTCS PEaKIMH BCEX KHOIOK Ha IepenHei
naHesu npudopa 3a UCKIFoYeHUEM KHOMKHU «BKiT-BbIkiy.

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

[Tpouecc ctupanue ¢aitioB oToOpaskaeTcsi Ha UHIUKATOPE B BUJE JBUKYIICHCS IHUPOKON JIMHUU
(Puc. 9.4.17.5.A). Homep crtupaemoro ¢aiina BBIBOIUTCA B ILIEHTpe MHAMKaropa. [Ipu ycmemHom
cTUpaHus Bcex (aiioB Ha KpaH BbigaeTcs cooodmenne «Ctupanue Hactpoek OK» (Puc. 9.4.17.5.B).
Ecnu 6putn oOHapyxeHbl oIMOKH, Ha SKpaH BHIBOAUTCS cooluieHne o6 ommbkax. [locie Bcex Bhllie
yKa3aHHBIX JEHCTBUI MpPOM3BOAMTCS OOHOBIEHUE KapThl (paiimoB HacTpoek. Bcee sueiiku (aiinos
CTaHOBSTCS MTyCTHIMH.

OtmeTnM, 4TO HacTpoiika mpubopa ompenensercs METOAUKON KOHTpOJs, HOpMaMHu OpakKOBKH,
TUTIOM U3JEIHs U THUIIOM YJIbTPa3BYKOBOTO IpeoOpasoBarens. HacTpoiika cUIbHO 3aBHCHT OT
KOHKpPETHOro mpeoOpas3oBarensi, T.K. yiubTpa3BykoBele mons IIOII wumeror pa3bpoc 1o
XapaKTepUCTHKaM, Jake eclid ucmoyb3yercss oauH u ToT ke Tunm I[IDII. Ilostomy HacTpoiika,
COXpaHEHHas B MpUOOpe, AOIKHA COMPOBOKAATHCS TOMOIHUTENbHON HH(OpMALIHEid, 2 UMEHHO:

- JlaTa ¥ BpeMs IPOBEICHUS HACTPOMKH,

- TWIl U HOMEP YJIbTPa3BYKOBOTO IMpeoOpa3oBarers,

- METOJAMKA KOHTPOJIIS U HOPMBI pa30pakoBKH U3IEIUH,

- THWII U3JIEJTIHS U €T0 XapaKTepHbIC Pa3MephI.

Crnenyer MOMHUTH, UTO HACTPOMKA, OJHAXK/IbI YCTAHOBJIEHHAs, COXPAHEHHAs! U BIOCIEACTBUU
BOCCTAHOBJICHHAass B TpUOOpE, COOTBETCTBYET JEHCTBUTENHHOCTH TOJBKO TIpU COONIOJACHUU
CIIEYIOIIUX YCIIOBHA:

- 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.

VYbpTpa3ByKoBbIe MPeoOpa30BaTENU CO BPEMEHEM HCTHUPAIOTCS, UX XapaKTePUCTUKHU MOCTEHIEHHO

MeHSI0TCs. EcTecTBeHHO 9TH M3MEHEHUSs TOJKHBI OTCIIEKUBATHCS B HACTPOIKe mpubopa.

9.5 IIpoBeneHue y1bTPa3ByKOBOI'0 KOHTPOJISA M3/ TN

Hedexrockon Y]/19812 mpenHazHayeH AJs BBINOJIHEHHUS] PYYHOTO YJIbTPa3BYKOBOTO KOHTPOJIS
nzfenuil. KoHTposb ocymiecTBiIsieTcsl Mbe30UIEKTPUUECKUMHE ITPE0OPa30BATENSIMH.
Bce oneparumn Hepa3pymaromero KOHTPOJIS BBIITOIHSIOTCS B peXUMe «Y 3 KOHTPOIIbY.

9.5.1 Onepauuu Hepa3pymIAKIIEro KOHTPOJIA

IIpouecc HepaspylIalOIIEro KOHTPOJS M3AECIUNH COCTOMT M3 HECKOJIBKMX 3TalloB,
MIEPEYNCIIEHHBIX 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 sl MpOBEACHUS
YABTPAa3BYKOBOIO KOHTPOJS, MPOU3BOJAUTCS 3adyucTka TmoBepxHocTedl BBoaa. lllepoxoBaTocTh
MOBEPXHOCTU JoJbkHa ObiTh He Oonee Rz40. IloBepXHOCTH, BBOJA CMAauMBAIOT KOHTAKTHOU
KUJKOCTBIO, 3aT€M CTaBsT MpeoOpa3oBaTeb Ha MOBEPXHOCTh U MEPEMEIIAIOT €ro C TAaKUM pacdyeToM,
YTOOBI MPO3BYYUTH HEOOXOAMMBIA 00beM uznenus. Kak mpaBwiio miar CKaHMPOBAHUS BBIOMPAIOT
paBHBIM /2 pa3mepa mnbe3odsieMeHTa B IIDI1. Pexomenayemas CKOpOCTb pydHOIO CKaHUPOBAHHS HE
o6omee 100 mm/c. Ilpu Takou ckopoctu mnepememenust [I1DI1 mar nmpo3ByduBaHHS H3ACIUS 2MM
(TakToBas yactora mpuodopa 50 I'm).

34ech XOpOoIIO MOMoraer HacTpoilka mouckoBoro ypoBHs ACJI#1 u, cBA3aHHAas C HUM,
3BYKOBasl CUTHaJIM3auus. Eciiv mosBisieTcs »XOCUTHa, nomnajgaronuid B 30Hy KoHTpods ACI#1 u
MPEBBIIIAIOIINIA 110 aMIUTUTY 1€ TIOMCKOBBIA YPOBEHbB, MPUOOP BbIIAET 3BYKOBOM curHai. B npotuBHOM
ciydae, 4ToObl OOHAPYXUTh CUTHAN Je(EKTOCKOMHUCT BBIHYXKIEH MOCTOSHHO CMOTPETh Ha 3KpaH
npubopa.

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

Ecnu »xocurHan mpeBblIaeT ypoBeHb (uKcanuu — JIe(deKT CYIIECTBEHHBIN, MEPEeXoIsiT KO
BTOPOMY JTaly KOHTPOJS — MPOBOAST M3MEPEHHE XapakTepucTuk aedexrta. Bo Bcex cmywasx sty
uH(GOPMAIIMIO YKa3bIBAIOT B 3aKIIOYEHHSX MO pesynbrataM KoHTpois. CormacHo 'OCT 14782-86
OCHOBHBIMH U3MEPAEMBbIMH XapaKTEPUCTUKAMU BBISBIISIEMOTO AeeKTa SIBISIFOTCS:

- aMIUTUTYJa 9XOCUTHAa,

- xoopauHathl aedekxra H nmu X,Y,

- MOJOXEHHEe Mpeodpa3oBarens Ha U3AENuH,

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

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

- KOIWYecTBO Ae(EKTOB HA OMPECIICHHON ITTMHE U3AETHSI.

VYabpTpazBykoBoil gedextockon Y/I9812 mo3BOJSET ONpEeAETUTh BCE, BHINIE MEPEUYUCICHHBIE,
XapaKTePUCTHKHU JT€(PEKTOB.

Tpetuil sTan KOHTPOJISL, IPUHATHE PEIICHHS O TOTHOCTH U3/IE€IUS, BBITIOIHSIIOT MOCJE OJHOTO
CKaHHUPOBAHUS M3CIHUS U ONMpPENEICHNUS XapaKTepUCTUK Bcex oOHapyKeHHbIX nedekToB. Pemenne o
TOJTHOCTU MIPUHUMAETCS HA OCHOBAaHUH KPUTEPUEB OPAKOBKH, YCTAHOBJICHHBIX B UHCTPYKIIUSAX.

B Meronukax yabTpa3BYKOBOIO KOHTPOJIS TJABHBIM M3MEPSEMBbIM IapaMeTpOM  SIBISETCS
aMIUIMUTya dxocurHana oT jedekra. [IpowsBoauTcs cpaBHEHHWE »JXOCHUTHala OT Jedekra ¢
OpakoBouHbIM ypoBHeM ACJ/I#1. Ecnu ammiurtyna sxocursana or Aedekra Oombiie OpakoBOYHOTO
YPOBHS — IPUHUMAETCS PEIICHUE O HEJAOMYCTUMOCTHU JedeKTa, u3aenue OpaKyercs.

Pa3meps! nedexTa OLIEHUBAIOT B yIBTPAa3BYKOBOM KOHTPOJIE C IMOMOIIBI0 YCIOBHBIX Pa3MEpOB.
CpaBHUBAIOT YCIOBHBIN pa3mep AeeKTa ¢ MaKCUMAalIbHO JOMYCTHMbBIM. Ecin u3MepeHHOe 3HaueHHE
0oJbIIIe, YeM MaKCHMAaJbHO JOMYyCTUMOE — W3Jene OpakyroT. B OCHOBHOM B METOJMKAaX KOHTPOIS
OTIpEeIeIISIeTCS YCIOBHAS IPOTSKEHHOCTH e(deKTa.

Kpome Toro, B MeToAMKaX yIbTPa3ByKOBOI'O KOHTPOJISI HCHIOJIB3YIOT IOMOJIHUTENIbHbIE KPUTEPUU
OpakoBKH, TaKHe KaK CyMMapHasl YCIOBHAs MPOTSHKEHHOCTH N1e(hEeKTOB, KOJIMUYECTBO OMYCTHUMBIX 110
aMIUTUTYy I 1e(PEeKTOB Ha HEKOTOPYIO JUTMHY U3/IETHUS U T.1.

UYerBepThlid 3Tan, TEXHOJIOTMYECKOE MCHBITAHUE amnmaparypbl, MNPOBOAUTCS B Ipoliecce
KOHTPOJISI. B CYIIIHOCTH TEXHOJIOTHYECKOE UCIBITAHNE — ATO MPOBEPKa pabOTOCMOCOOHOCTH MPUOOpa,
MIPOBEPKA €ro HacTpoilku. Bo3MOXXHBI CUTYyallMU KOT/la MapaMeTphl anmnaparypbl MEHSIIOTCS, HallpuMep
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IpU PE3KUX HM3MEHEHUSX TEeMIIepaTypbl OKpPY)KAIOIIeH Cpelbl, W3-3a MCTUPAHUS YIbTPa3ByKOBOI'O
npeoOpasoBarensi, 0TKa3bl kabens u npouee. [leprnoanyHOCTh U 00bEM TEXHOJOTHUECKUX HUCIIBITAHUN
JOJI’KHBI OTOBApUBATHCS B MHCTPYKIUSX.

PekoMenayeTcst B KayecTBE TEXHOJIOTMYECKOTO HCIBITAHUS MPOBOAMUTH IPOBEPKY HACTPOMKHU
npubopa He MEHee IBYX pa3 B TeueHuu pabouero aHg. B mepByro ouepeap HEOOXOIMMO MPOBEPUTH U,
€CJIM HY)KHO, CKOPPEKTHpPOBaTh, OpakoBouHbli ypoBeHb AC/I, monoxxenune ctpoda ACJI, HaCTpoHKy
rinyonHomepa u BPY. Jlpyrue napametpsl mpudopa Y 19812 nmpoBepstoT 1o HE00X0IUMOCTH.

CocpenorounM Halle BHHUMaHHME Ha paboTe ¢ MpuOOpOM IMpHU OMpEeleieHUH MapaMeTpoB
nedeKTOB, COXpaHEHUU U POCMOTPE Pe3yIbTATOB KOHTPOJIS.

9.5.2 MHM3MepeHune aMILIMTYAbI 3XOCUTHAJIA M KOOPAUHAT JedeKTa

W3mepenue mapamMeTpoB 5XOCHTHAJIA MPOM3BOIUTCS C MOMOIIBIO CEJIEKTOpa. YTpaBsomee
MeHio «CenekTop» moJpobHo paccmatpuBaercs B [16.3., pekoMeHIau 1o HaCTPOHKE MPUBOIATCS B
[19.4.3. Mento «CenexkTop» COBEpILIEHHO UJIEHTUYHO B pexumax «Hacrpolika», «Y3 KOHTpoOJb» U B
pexxuMe mpocMoTpa (HaiIoB ¢ JaHHBIMH KOHTPOJIS.

BONBIIMHCTBO METOAMK  YIBTPa3BYKOBOTO KOHTPOJS TpeOyeT W3MEpeHHs] aMILTUTY/IbI
’XOCHTHAJNA OT Je(eKTa OTHOCUTENbHO OpakoBouHOro ypoBHS (AC/I#1) u xoopaunar pedexra (X,Y
wm H). IlapameTpbl 5XOCHUTHAIOB, H3MEpsIEMbIE CEJIEKTOPOM, YCTAHABIMBAIOTCS B TIpoIecce
HacTpoiiku mpudopa (cm. [19.4.3.).

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

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

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

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

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

an 0T qederTa

["myOHHOMED HACTROEH B
CTHIE "ABToOpacder”

T

Ae O 10 20 30 40 S50 B0 70 80 e
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| 3KPAH ?&gﬂ;&mﬁmynmugg cTon |

Puc. 9.5.2.1. 3mepenue napaMeTpoB 3XxocurHana ot aedexra. KoHTposb cBapHOro coeTMHEHUS
tommuuHoi 34 mm. [IpeoOpa3oBarens I1121-2,5-50°-514.

B pexxume «Y3 KOHTPOJIb» CEIEKTOP BBI3BIBAETCS HA)KaTHEM Ha KHOMKY F2. DieMeHT MeHo
«CEJIEKTOP» B OKHE ynpaBieHUs CBEpXy CIIpaBa Ha JKpaHE IpEAHA3HA4Y€H Ul IMEepEMEIEHUs
CHUMBOJIa cenekTopa (OykBa S B pamke). 3aXBaTHTE C TIOMOIIBIO CEJIEKTOpa 3XOCUTHAN OT JeeKTa, KaKk
nokaszaHo Ha Puc. 9.5.2.1. Pe3ynbrarel u3MepeHuil HEMEUIEHHO BBIBOJIATCS B OKHE CBEpXY ClIEBa
JKpaHa.
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Cenextop MOXeT paboTaTh COBMECTHO ¢ MeHIO «CTOIm», TOTJa OH MPOU3BOJUT H3MEpPEHHE
napamMeTpOB 3aMOPOKEHHBIX dXOCHUTHAJIOB. [locnenoBaTenbHOCTh BhI30Ba MEeHIO «CTOMm» KHOTKON F4 1
MmeHio «CenexTopy kHomkoi F2 He umeer 3HaueHus. Dukcaius 3XOCUTHAIOB Ha pa3BepTke mpubdopa
M0JIe3HA MIPU NMPO3BYYUBAHUY U3/IENINN B BEPTUKAIBHOM WIJIH MTOTOJIOYHOM IMOJIOKEHHUU.

9.5.3 KauvecTBeHHOE CpaBHeHHE IXOCUTHAJIOB. DYHKIUA «3aNIOMHUTB)»

[Tpubop V19812 npennaraer psj CEpBUCHBIX OINEpalUil ¢ yIbTPa3BYKOBBIMM CUTHajgaMu. B
pexuMe «Y3 KOHTPOJIb» JIaHHBIE ONEPALUU CIPYNIUpPOBaHbl B MeHIO «PyHKUMW». BBI30B MeHIO
OCYILECTBIISIETCS KHOMKOU F3.

@yHKIMS «3aIOMHUTH» aKTUBUPYETCs KHONKOM . B 3TOT MOMEHT aelicTByroIas pa3BepTka
YABTPAa3BYKOBBIX CHUTHAJIOB 3allOMHUHAETCS U BBIBOJAUTCSA Ha 3KpaH. B ornmume or MeHo «CTorm»
TEKyILUE YJIbTPa3BYKOBBIE CHUTHAIbI IPOJODKAIOT OTOOpakaTbCs Ha dKpaHe. Takum oOpa3zoMm, Ha
9KpaHe HaOmroAaroTcsl JABe pa3BepTku. OpjHa crartuyeckas, japyras auHamuyeckas. DyHkuus
«3arnoMHUTBY» UCIIOJIB3YETCS JUIsl KAUECTBEHHOIO CPAaBHEHUS! CUTHAJIOB 110 aMILJIUTY/IE U 3a/I€PIKKE.

OTMmeTHM, 4TO CTaTUYECKasl pa3BepTKa IXOCUTHAIIOB COPACHIBACTCS IIPU M3MEHEHUU YCUIICHUS
npubopa WIM OPU U3MEHEHUU pa3BepTKH (IIMPUHBI U CIABUrA), APYIMMH CJIOBAMH, €CIU ObUIN
C/IeTaHbl KaKhe-Tu00 KOPPEKTHPOBKU B MEHIO «JKpaH». Takoi moaxo. onpaBaaH, MOCKOIBKY TOCIE
M3MEHEHHUs IapaMeTPOB SKpaHa CTaTUYECKas pa3BepTKaA YK€ HE COOTBETCTBYET JUHAMHUYECKOM.
TunuyHeli pUMep TpPUMEHEHUs (YHKUUU «3alOMHUTH» - PACHO3HABAHWE TNPOBHCAHUA B KOpPHE
cBapHoro coenunenust (Puc. 9.5.3.1.). IIpoGiiema B ToM, 4TO TpoBHCaHHE (OPMHUPYET IXOCHUTHAI,
nonagaromuii B ctpod AC#1. IlpoBucanme He sBisercs Ae()EKTOM, TaK KaK HE yMEHBIIAET
IPOYHOCTh CBAPHOTO COEAMHEHUS, HO MO JXOCUTHAIY OT HEr0 CBAPHOW IIOB MOXET OBITh JIOKHO
3abpakoBaH.

1311
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Puc. 9.5.3.1. Pacno3HaBanue MpoBUCaHMs B KOPHE CBAPHOTI'O I11BA C IIOMOLIbIO (PYHKIIUHN «3aTIOMHHUTDY.
Tonumna caproro mBa 28mm. [IpeobpazoBarens I1121-2,5-50%-514.
A) IIpo3syunBanue 3apyoxu B COIL
b) IIpo3ByunBaHue NPOBUCAHUS B KOPHE CBAPHOTO IIBA.
B) Bun sxocurnanos Ha pa3BepTke npuoopa.
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Jnst pacno3HaBaHUs 3XOCHUTHAJIOB OT MPOBHCAHWN HUCIHOJB3YIOT cleayroumuid tect. Haxomsr
MakcuMyM 3xocurHaia ot 3apyoku B COIl u QUKCHPYIOT ATOT 3XOCHUTHAJN C MOMOIIBIO (DYHKIIMH
«3arnoMHUTHY». 3aTeM MPO3BYYUBAIOT KOPEHb CBAPHOIO IIBA M HAXOIAT MaKCHMaJIbHBIA SXOCHUTHAI
MPEOJIOKUTEILHO OT IMpoBHCAaHUSA. Eclii 3XOCHUTHAI B CBapHOM IIBE PACIOJIaraeTcs HECKOJIBKO
Janbllle dXOCHUTHaIa OT 3apyOku — 310 mpoBucanue (Puc. 9.5.3.1.), ecnu ke HEMHOro OJIMIKE, TO
uMeeTcs HagkopHeBoW naedext. OOparure BHMMaHHE, 4YTO JIMHA mpoOera BoiaH ot [IDI1 mo
OTpa)karolllel MOBEPXHOCTH MpoBHUcaHUs Oouiblie, 4yeM mpu npo3BydrnBanuu 3apyoku B COIL. Scho,
yto Tonmuaa COII u TonmuyHa aeTanei cBapHOTo 1IBa JOJKHBI OBITh PABHBI.

Tect Ha pacno3HaBaHUE MPOBUCAHUM XOpolIo paboTaeT, eciu npeoOpa3zoBaTesib UMEET Y3KYIO
JUarpamMmy HarnpaBJIeHHOCTH YJIbTPa3BYKOBOTO MOJISL.

9.5.4 OnmnpenesieHue yCJOBHBIX pa3MepoB aedekTa

Boiensror Tpu ycnoBHBIX pazMepa nedekra — yciaoBHas mupuHa AX, ycnoBHas Beicota AY U
ycnoBHast npoTsbkeHHOCTh AL (I'OCT 14782-86). Ilpubop V19812 umeer aBTOMAaTH3MPOBAHHBIE
¢ynkuun «IIpoder» n «AHanu3» npegHa3HaueHHbIE [ ONIPEIETICHUS YCIIOBHOM IIMPUHBI U YCIOBHON
BBICOTHI Jle(eKTa. Y CIIOBHAS MPOTSHKEHHOCTH 1e(heKTa ONpeessieTcs TPAJUIIMOHHBIM CIIOCOO0M.

Hanpaeneme
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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 mpousBoguTcs cieayromuMm obOpazom. Buauane Ha skpaHe npubdopa
dbopMHpYIOT ormbarolryro mnpobdera 3XOCHUTHANA, 3aTEM IMPOU3BOIAT aHAIHM3 Orubaroniel — mpuodop
ABTOMATUYECKU U3MEPSET YCIOBHYIO IIUPUHY U YCIOBHYIO BBICOTY Nedekra. PaccMoTpuMm noapodHein
paboTy ¢ mpudopom.

O6HapyxuB sxocurHan ot nedexra (Puc. 9.5.4.1.A) BrIOuparoT ri1aBHOE MEHIO «DYHKITUM»
(xnonka F3). B ympaBnsomeM OKHE YCTaHaBIMBalOT Mapkep Ha ayeMeHT MeHio «[Ipober» u
HaXUMalT KHONKY . Ha oskpane mpuGopa mnosiBnsiercss cumBoin cenektopa (Puc. 9.5.4.1.B). C
MOMOIIBI0 KHOMIOK 4—, —», T, ¥ PErylmpyioT MOJOKEHHE CEIeKTOpa TaK, YTOOBI 3aXBATHIBAICS
HCCIIeAyeMBbI 3XocurHai. 3ateM ckaHupyiloT gedexkt (Puc. 9.5.4.1.A). Ha »skpane mnpubopa
nocTeneHHo Gopmupyercst orudaromias npoodera sxocurnana (Puc. 9.5.4.1.6). Crnenure 3a TeM, 4TOObBI
oru0aroras nmpoodera MpeACTaBisIa COOOH IIaIKYI0 KPUBYIO 0€3 PE3KHX BHIOPOCOB.

[To oxkOHYaHUM CKAHUPOBAHMS BBIXOAAT U3 peXUMa (POPMHUPOBAHUS OrHOArOIeH, HAKUMAIOT
kHonKy . Orubatomas npoOera ¢pukcupyercs Ha skpane. [Iponagaer cumBon cenektopa. PazBepTka
9XOCUTHAJIOB MPOI0JKAET BBIBOJUTHCS HA SKPaH.

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

[Tocne dhopmupoBanus orudaromieii mpodera Nepexousar K e aHanu3y. Y CTAHABIMBAIOT MapKep
Ha AJeMeHT MeHI0 «AHanmu3» (Puc. 9.5.4.1.B). Pa3zBepTka 5XOCUTHANIOB MPOMAAAET C KpaHa, OCTaeTCs
Tolbko orubaromas mnpoOera. Ha okpane otoOpaxkaercs mapkep mnpoOera. Ero mnonoxenue
yYCTaHABIMBAIOT KHOMKaMH <—, —>. B BepxHell yacTu 3KkpaHa OTOOpa)kaeTcsi OKHO C MapaMeTpamu
OruoaroIei.

[TpubGop aBTOMATHYECKH aHAIM3HPYET KPUBYIO clipaBa M cieBa OT Mapkepa mpobera. C
MOMOIIBI0 MapKepa mpodera HEOOXOAUMO YyKazaTh MNpPUOOPY Kakol NHK Ha Tpaduke HYKHO
MPOAHATU3UPOBATH.

Bhauvane nmpubop mpou3BOIUT MOMCK NHKa orubaromeil. Eciu muk oOHapyXeH, MeHseTcs
BHEIIHHI BUJ Mapkepa npobera (Puc. 9.5.4.2.). Ha sxpaH BeIBOAUTCS MEeTKa MuKa — mudpa 1 B pamke
(Puc. 9.5.4.1.B). Hdanee npubop ompenensieT mMpuHy orubaromieil mpobera Ha ypoBHe —6 nb ot
makcumyma. Ha skpaHe naHHBIA ypoBeHb oTMeuaeTcss muratomieil nunuei. Illupuna orubaromeit
mpo0Oera 3XOoCUrHana, BeIpakeHHas B KoopauHatax X u Y, Kak pa3 v MpecTaBiseT co0oil yCIoBHYIO
mupuHy AX 1 yclnoBHYIO BeIcoTy AY nedexra.

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

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

Ecnu snemMeHT MeHIO «AHanu3» He BbIOpaH, YepHbIM (OH Mapkepa, TO B OKHE MapaMeTpoB

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

Ecnmu snemenT MeHo «AnHanu3» BbiOpaH (Puc. 9.5.4.1.1'), Genbrit poH mapkepa, TO B OKHE
apaMeTpoB BBIBOJUTCS aMmIUIUTyqa nuka orubaromeil Al W mupuHA MWK, W3MEpPEHHas B
MukpocekyHaax - AT u ycinoBHbie pazmepbl AX, AY B muwuinMmerpax. [lpuuem ycnoBHbIe pazMepsl
nedeKTa onpeesIFOTCs COTIIAaCHO ICUCTBYIOMIEeH HacTpoiku riryonHoMmepa. Ha Puc. 9.5.4.1.1" Toukwu, B
KOTOPBIX ONPEAEISAIOTCS apaMeTpbl KPUBOM, OTMEUEHBI KPACHBIM LBETOM.
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Puc. 9.5.4.3. Onpenenenue ycIoBHON MPOTSHKEHHOCTH AedekTa. CBapHOM 1mI0B TOMIIUHON 10MM.
Ipeo6pazosarens [1121-5,0-70°-58.
A) Ilpo3ByunBanue cBapHOro mBa. Bua ceepxy.
b) IIpo3ByunBanue ceapHoro mBa. Buja B ceuenun.
B) MakcumanbHbIi 5X0CUTHaAI OT HerpoBapa B kopHe mBa. [lonoxenue 1911 1.
I') Bun sxocurnana B kpaiinux nojoxenusx [1911 2 u 3.

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

N3mepenne npoBoasaT cienyrommm oopaszom (Puc. 9.5.4.3.). TlepememaroT nmpeodpa3oBaTeb
BJIOJIb CBAPHOTO IBa W HaxoAsaT naBa mosokeHus [IDI1 (2 u 3), B KOTOPBIX aMIUIMTY/Aa dXOCHUTHAIA
ymeHbInaetrcs 10 ypoBHsa (ukcanumn AC/I#1. YcnoBHyO nmpoTshikeHHOCTh AL — paccTossHHE MEXTy
nostoxkeHussMH 11011 2 u 3 — u3MepsroT ¢ MOMOIIBIO TUHEHKH.

CymiecTByeT Ipyro crnoco0 ompeneseHus YJIOBHOW MPOTSHKEHHOCTH, B KOTOPOM YpPOBEHB
¢dukcaruu [1211 oTcUnTHIBAIOT OT MAaKCUMAIBHOTO dXOCHTHAA OT nedexTa. HaxomsT MakcuManbHBIH
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axocurHai oT Aedekra — nojoxkenue [1311 1. Tlo skpany nmpubopa oTmMeuaroT ypoBeHb (hUKcaAIuy Ha 6
nb MeHble MaKCUMallbHOW aMIUIMTY/bI U, Aajiee, ONpeAesstoT Kpaitnue nonoxkenus 11911 2 u 3, B
KOTOPBIX aMIUIMTYAAa SXOCHTHAJla HAXOJUTCS Ha 3TOM ypoBHE (uKcanuu. JIMHEHKON H3MepsoT
YCIIOBHYIO ITPOTSDKEHHOCTH AL.

[IpencraBnenHsle JBa croco0a HW3MEPEHUS YCIOBHOM MPOTSHKEHHOCTH JedeKTa IarT
pas3nuyHbIe YUCIICHHBbIC 3HaueHus. ClieayeT ObITh BHUMATEIBHBIM K TOMY, KaKUM CIIOCOOOM HY>KHO
HU3MEPSATh YCIOBHYIO TPOTSHKEHHOCTh. OTH JI€Tald JOJDKHBI OTOBApUBAThCA B HHCTPYKITUAX
Hepa3pyLIaoero KOHTPOJI.

9.5.5 3anomMuHaHue pe3yIbTATOB KOHTPOJISA

Opranu3anus MEHIO COXpPAHEHUS JaHHBIX  YIBTPa3BYKOBOTO  KOHTPOJS  IMOJIPOOHO
paccmarpuBaetcs B 117.5. B pexume «Y3 KOHTposib» mepexoi K 3alliCy AAHHBIX IIPOU3BOAUTCS IPU
Haxatuu KHonku «Jlanubie». [lpubop aBromartnuecku BbeIOuMpaer MeHio «CTOII», paszBepTka
HXOCUTHAJIOB 3amMopaxkuBaetcs. Ha skpan mpubOopa BBIBOJUTCS OKHO 3amucu JaHHbIX Puc.9.5.5.1.
Ecin HYy)XHO OTMEHUTH 3alMCh, HAKMUTE KHONKY «J/laHHBIE» ellle pa3 WIM HAKMUTE KHONKY «Y3
KOHTpOIb». OKHO «3amuch gaHHbIX B OAWJT XXX» mponanaer. Jls mpomoKeHHs KOHTPOIS
oTMeHuTe BbIOOp 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

coo0IeHHe.
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Puc. 9.5.5.1. MeHro 3anucu JaHHBIX yIbTPa3ByKOBOI'O KOHTPOJISL.

BBon TtekcroBoit mHpopmammu. YCTaHOBUTE MapKep Ha OJHY M3 CTPOK KOMMEHTapuil H

HaOXMHTE KHOTIKY . Torma B pegakTHpyeMoil CTpOKE MOSIBISETCS MUTAIOIIUNA KypcOp U BBHIBOJIUTCS
OKHO ¢ Tabyuiei cumBonos (Puc. 9.5.5.2.A). 3nech kHomkamu T, <, —, ¥ YKa3bIBAECTCsS. CUMBOJI B
TabnuIe, KHOMKOH  Mpou3BOAUTCS Mepeiaya 3TOr0 CUMBOJIA B CTPOKY. CUMBOI BBOJUTCS B CTPOKY B
no3uiuu Kypcopa. [Ipu 3ToM Kypcop mepexoauT B CIEAYIONIYIO TTO3UITHIO.
OxkHO ¢ TabnuIilell CUMBOJIOB HcTONb3yeT kHOoMKU F1, F2, F4. B HuxHe# yacTh OKHa ecTh MOJCKa3Ka
pabotsl kHomOK. Knonkamu F1, F2 mpou3BoauTtcs mepeMenieHne Kypcopa B peIakTHPYyeMOi CTpPOKeE.
[Ipu Haxxatum kHOMkU F4 OokHO ¢ TabnwIel CHUMBOJIOB 3aKphIBae€TCS, MPUOOP BBIXOIUT M3 pEKHMA
PEAaKTUPOBAHUS CTPOKH.
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B)

Puc. 9.5.5.2. BBo 1onoaHUTENbHON HHPOpMAIIH.
A) 3amnuce TeKCTa KOMMEHTapHil.
b) Beoa ronocoBoro cooOuieHus.
B) IIpocnymrBanye roaocoBoro COOOMIEHHUS.

["onocoBoe coolOieHre HaYMHAET 3alMChIBATHCS IPU BhIOOpE 3nieMeHTa MeHIo «Cka3zaTte» (Puc.
9.5.5.2.b). VYcra"oBute Mapkep Ha eMeHT MeHI0 «Cka3zaTrh» M Haxxkmute KHOmky <.  Torma
BKJIFOUAETCSl 3allUCh 3BYKOBBIX CHUTHAJIOB C MHUKpPOQOHA, BCTPOEHHOro B NpuOOp, a Ha B3KpaHe
oToOpakaeTrcst okHO Tiporecca 3amucu ¢ 3aroyioBkoMm «['OBOPUTE!». JlanHO€ OKHO HCHOJB3yeT
kuorkn T, ¥ st perymuposky ayBcTBHTETBHOCTH MHKPO(GOHA. OKHO COTEPIKUT CTPOKY MOACKA3KH
«Yeunerne TNy u cTpoky kodbdummenta mnepenaun ycwimrens (nb). B HmwkHeW cTpoke OkHa
BBIBOJIUTCSl TEKylIlee BpeMs 3alluCHu TOJIOCOBOrO coolOmieHus. lmeercs Takxke WHIUKATOP
MHTEHCUBHOCTHU 3BYKOBOT'O CUTHAJIA.

Ecnu B mpoliecce 3amucu roocoBoro cOOOIIEHNs HaXKaTh KHOTIKY «J, TO 3alMCh MpeKpaIiaercs,
okHO «['OBOPUTE!» nponanaer. Kpome TOro, 3anuce npekpamaercss aBTOMATHYECKH 110 UCTEYCHUHN
Bpemenu 31,7 cekyHa.

Cnegyer OTMETUTb, UTO TOJOCOBOE COOOIEHHWE 3amuchiBaeTcs MpsMo B  ¢ailn B
SHeproHesaBucuMon mnamsaTH. I[loaTomy, ecnu co3maTh roIoCOBOE COOOIIEHHE, HO HE COXPaHATh
JaHHbIE B (hailil, TO B AajbHEHIIEM ITPH MPOCMOTpPE JaHHBIX KOHTPOJIA 3TOT (hailn OyneT oToOpakarbes
KaK He coJepkaiuii HHGOpMaIiK. A roJIOCOBOE COOOIIEHNE MOXKHO OyIeT MPOCIIyIaTh.
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OnemeHT MeHIO «lIpociymaTey HUCMoib3yeTcs Ui IPOBEPKU KauecTBa CO3JaHHOIO TOJIOCOBOIO
cooOIIeHUsl. YCTaHOBUTE Ha HEro Mapkep U HaXMHUTE KHOMKY <. ToT yac HauumHaeTcsl BBIBOJ
3BYKOBBIX JIaHHBIX Ha JMHAMHK, YCTAHOBJICHHBII B IpuOope, W Ha dKpaHe OTOOpakaeTcsi OKHO C
saronoBkoM  «CJIVIIIAMTE!» (Puc. 9.5.5.2.B). Bo Bpems 0TOOpaeHHs OKHA KHOIIKH Tl
YIIPaBISIOT TPOMKOCTBIO. Bo BTOpOii cTpoke okHa oToGpaxkaercs moxckaska «pomkocts T, I». B
TpPeThell CTpOKe MoKa3aH kKod(hduuMeHT nepenauu ycuiauTens BocrnpousBeneHus (nb). B Hikueit
CTpOKe OTOOpaxkaeTcs TEKyIlee BpeMsi ToJI0cOoBOro coobimieHus (c). B mpaBoil wactu oxHa umeercs
UHAUKATOP HMHTEHCUBHOCTH TO0JIOCOBOrO curHana. [lo OKOHYaHWM MNPOUTPHIBAHUS COOOILEHUS
IUHAMHK oTKitouaercss 1 okHO «CJIYIIAMTE!» nponagaer. MoHO IPeKpaTHTh BOCIPOM3BEACHUE
paHblIe, HA)KAaB Ha KHOIKY . [loBTOpHOE Ha)kaThe Ha KHONKY ) MHUIMUPYET BOCIIPOU3BEACHUE C
camoro Hayarna.

Eciu Bo3HMKIA HEOOXOIMMOCTh H3MEHUTH TOJIOCOBOE COOOIICHHE, €ro MOKHO CO3/aTh
3aHOBO. [lj1g 3TOrO BBHIOEPUTE PNIEMEHT MEHIO «CKa3aTh» U CHOBA CKa)KUTE COOOILIEHUE.

3anuch B ailnl JaHHBIX YIBTPa3BYKOBOTO KOHTPOJIS OCYIIECTBISICTCS BHIOOPOM 3JIeMEHTa
MeHIo «COXpaHNTb B (aiii». JJaHHbIe, TIOArOTOBICHHBIE PU BBI30BE OKHA «3amuch JaHHbIX B DA
XXX» U yCTaHOBJICHHBIE B €T0 3JIEMEHTaX MEHIO — 3amuChIBalOTCs B (aiin. Ecnau 3amuce JaHHBIX B
SHEProHE3aBUCUMYIO MaMsTh Mpoluia 6e3 omHOOK, Ha 3KpaH BBIBOAUTCS cooliieHue «CoxpaHeHHe
naHHbix OK», B IpOTUBHOM Cily4ae BBIBOJIUTCS HHPOpMAIs 00 OMIMOKax.

9.5.6 IIpocmoTtp ¢aiinoB yabTPa3ByKOBOr0 KOHTPOJIS

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

B pexxume npocmoTpa npubop BBIBOAUT HA 3KpaH JaHHbIE U3 ¢ailioB. [IpuueM u3 kaxaoro
daiina 3arpyxkaercs HacTpoidka mpubopa. OToOpa’keHHE CHTHAJOB W HM3MEpPEHHE UX IMapaMeTpoB
MPOU3BOJUTCS COTJIACHO ATOM HACTPOMKE, T.€. BOCIPOU3BOJATCA BCE YCIOBUS, KOTOpble OBbLINM B
MOMEHT 3alucH JaHHbIX. [Ipu mepexoze B peXHM TNPOCMOTpPa BBIBOAUTCS HHPOpPMAILUS W3
nocieaHero (paiina, 3aMCaHHOIO B YHEPIrOHE3aBUCUMYIO MTaMSTh.

Homep (aiina, a Taxke nata W BpeMsl €ro 3aluCH BCerja OTOOpaXkaeTcsi B OKHE
PacIOJIOKEHHOM B JIEBOM BEpXHEM yriay 3kpana (cMm. Puc. 9.5.6.1.). Eciu B (aiine HeT naHHBIX, T0JIE
aThI 3aII0JTHIETCS 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 pexkuMe NpocMOTpa JaHHBIX YIbTPa3BYKOBOTO KOHTPOJIS.
A). U3o6paxkenue 3xocurHanoB u3 ¢aiina 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 MPOM3BOAMTCS MpU HaxaTuu KHomok F1 — F4,
PacIoI0KEHHBIX MOJ] OKHAMHU. [ TaBHOE MEHIO COIEPIKUT CIIEYIOIINE JIEMEHTHI:

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

6. «Kaprta mamsati» - 0030p 3amoIHEHUs] TaMSITH, CTUPAHUE JaHHBIX.

7. «CenexkTop» - U3MepeHue MapaMeTpoB YIbTPa3BYKOBBIX CUTHAJIOB.

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

«Y3 KOHTPOJIbY.

Ecnu ¢aiin He comepkuT uHPOpManuu, 37eMEHTHl TiIaBHOro MeHi0 «Cenektop» U «DyHKIuN»
onokupyrorcs. Mx nzobpakenue He BBIBOAUTCS Ha dKpaH. PaccMoTpuM paboTy 3J€MEHTOB IJIaBHOTO
MEHIO.

9.5.7 Menmw «@aira XXX»

JlaHHO€ MEHIO aKTUBU3HMpYETCs Nociie HaxkaTus Ha kHonky F1. Ha skpane mpubopa B BepxHeM
TIPAaBOM YIITy MOSIBIISETCS OKHO ¢ 3arooBkoM «PAMIT XXX» - Puc. 9.5.7.1.

Dnement Meno «DPAMIT XXX» npeaHasHaueH [1is yka3aHus HoMepa (aiina. YCTaHOBHTE HA
Hero Mapkep. [Ipm HakaTum KHONOK <—, —  MPOU3BOAMUTCS IEpPEXOi K CIEIyIIIeMy WU K
npensinymemy daiimy. Homep daiina mamensercs Ha exaunauiry. ComepxuMoe Qaiiia aBToMaTHIECKU
BBIBOJIUTCS Ha SKpaH.

Eciu ycTaHOBUTH MapKep Ha 31eMeHT Menio «DAMJT XXX» u Haxars KHONIKY o, mpubop
YCTaHABIIMBAECT PEKUM IOCHMBOJIBHOTO PEIaKTUpOBaHMUS HOMepa daiina. [lose mapkepa cTaHOBHTCS
OenbiM. TlosiBsieTcss Kypcop, OTMEYArOIIMK peJakTHpyeMblii CHMBOJ B HoMmepe daiina. Temneps
KHOIIKAMH <—, —> H3MEHSETCS MO3HIHs Kypcopa, a KHonkamu 1, ¥ pemaktupyercs HoMep B JaHHO
no3uuuu. [Ipy NOBTOPHOM Ha)XaTUM KHOIKH «! PEXKUM MOCUMBOJIBHOTO PEIAKTUPOBAHUS OTMEHSETCS.
[Tone Mapkepa CTaHOBUTCS YEPHBIM.

OnemeHT MeHio «[IpocMoTp» mpeaHasHaueH [UIsl BbIBOJA COIMYTCTBYIOIIEH HMH(OpMAaIIUH.
VYcraHoBUTE Mapkep Ha JaHHBIA 3JIEMEHT MEHIO U HaXMuUTEe KHONKY . [lone mapkepa craHOBUTCS
oenbiM. [losiBnsiercs kypcop mon Haamucekio «IIpocMotpy». OIHOBPEMEHHO Ha 3KpaHE MOSBISAETCS
OKHO, B KOTOPOM oOTOOpaxaercs Homep (ailna, nara u Bpems, MHQopMmalus o0 yIbTpa3ByKOBOM
npeoOpaszoBarene U JBe CTPOKHM KoMMeHTapuil. [loBTopHOe Ha)kaThe Ha KHOIIKY ! OTMEHsIeT BbIOOD
3JIEMEHTa MEHIO, OKHO IIPOMNaJaeT.

OnemeHT MeHIO «[IpocMOTp» UMEeT pekUM aBTOMATHYECKOro MmpocMoTpa nHpopmanuu. s
BbIOOpa ATOr0 peXKMMa YCTAaHOBHTE MapKep Ha 3jeMeHT MeHio «lIpocMoTp» M KHONKamu <, —»
ycranoBute Haamnuch «IIpocmotp ABTO». Torma okHo ¢ uHpopmaiueit octaercs Ha skpaHe. [Ipu
U3MEHEHUU HoMepa (aiiyla CTpOKM B OKHE aBTOMaTudecku oOHOBIsitoTcs. Ecnu ykazath «IIpocMotp
HET», pexxum aBTOMaTHYECKOTr0 MPOCMOTpa UH(POPMAIIMK OTMEHSIETCS.

AHajoru4HbeIM 00pa3oM padboraeT 3neMeHT MeHIo «Ciymatey. [Ipu ero BeiOope KHONKON « Ha
JUHAMHUK BOCIPOM3BOAMTCS IOJIOCOBOE COOOIIeHHEe U3 JaHHoro (aiina. [loBTopHOE HakaTHe KHOMKU
 3akaHuMBaeT Bocmpou3sBejneHue. Bo BpeMs BocCHpou3BeNeHHS rojioca Ha dKpaH BBIBOAUTCS OKHO,
KOTOpOE TIOKa3bpIBaeT Tmporiecc BocmpomsBeAcHus (cm. Puc. 9.5.7.1.). 3mecy kHONIKamu Tl
perynupyetcst rpoMKocTh. [1o okoHuanuu npocnymuBanus (depes3 31,7 ¢) 1TaHHOE OKHO MPOTaIaeT.

OnemeHT MeHio «CiymaTh» UMEET PeXUM aBTOMATUYECKOTO MPOCITYIIMBAHUS T'OJOCOBOTO
coo0IeHusl. Y CTaHOBUTE MapKep Ha JaHHBIN 31eMEeHT MeHI0. KHoKkaMu «—, — ycTaHOBUTE HaJANUCh
«Cnymats ABTO». Torna, npu nu3mMeHeHUH HOMepa (aiisia, IpoCIyIlIiBaHUE TOJI0OCOBOTO COOOIIEHNUS
MPOUCXOJAUT aBTOMATHYECKH. JJaHHBIN pekum oTMeHsaeTcs ycTtaHoBKor «Ciymate HET.
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Puc. 9.5.7.1. Pexum npocMoTpa JaHHBIX YJIbTPa3ByKOBOI'O KOHTPOJIS.
Menro «daiin XXX» npu Beidope pexxuma «ABTO»
B anieMeHTax MeHIo «IIpocMoTp» u «Ciymate.

Ha pucynke 9.5.7.1. mnoka3zan 5kpaH JedeKTocKoma B pEeXUME MPOCMOTpa JIaHHBIX
yIABTPA3BYKOBOTO KOHTPOJSL. 3/1€Ch BBIOpAH 3JIEMEHT riiaBHOrOo MeHIo «pain 003» u ycTaHOBIEHBI
PEXKUMBI aBTO- IIPOCMOTPA U aBTO- IIPOCIYIINBAHUA.

B meno «@AMJT XXX» uMeercss BO3MOKHOCTb H3MEHEHHS TOJIOCOBOTO COOOIICHHS. Jluist aToM
LEJIN CIY’KUT 37eMeHT MeHIo «Cka3aTh cHOoBa». [Ipu ero BeIOOpE 0TOOpa)KkaeTcs OKHO C 3ar0JIOBKOM
«"OBOPUTE!» n npou3BoauTcs 3anuch roaocoBoro cooduieHus. [Ipouecc 3anucu TOYHO Takou xe,
KaK B MEHIO COXPAaHCHHS JaHHBIX HACTPOWKH WJIM JAHHBIX YJIBTPa3BYKOBOro KOHTpoisi. Criemyer
HAallOMHHUTh, YTO HOBOE TOJIOCOBOE COOOINEHHE 3alHChIBA€TCS HAa MECTO CTaporo B
SHEproHe3aBUCUMON mamsTH. CreqoBaTeNbHO, CTapoOe€ TOJIOCOBOE COOOIIEHHE B JaHHOM (haiine
poTaiaeT.

9.5.8 Menio «KapTa namsaTu»

Korna B mpubope 3amucano 0onbIioe KOITUYECTBO (ailyioB ¢ pe3ylbTaTaMu KOHTPOJS, Ba)KHO
OXBaTUTh B3TJISOM MpojeTaHHyI0 paboTy. Takke momxkHa OBITh BOZMOXKHOCTH OBICTPOTO MTPOCMOTpA
u BbIOOpa Qaiina. Mento «Kapra mamsti» npeaHa3Hau€HO AJs TAaKUX orepanuii. MeHro BBI3bIBAeTCS 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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HET
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Puc. 9.5.8.1. Mento «Kapta mamsatuy. Pexxum nmpocmotpa ¢haidioB yiabTpa3ByKOBOTO KOHTPOJIA.
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3nech  (Qailibl  AAHHBIX  YJIBTPA3BYKOBOTO KOHTPOJIS H300pa)keHbl B BHUIE SYEEK,
pacroIoKEHHBIX B IIaxMaTHOM mopsake. Hymepanust ¢aiiioB ycTaHOBIIEHA clieBa — HAIPaBO U CBEPXY
— BHU3, T.c. ¢ain ¢ HomepoMm 001 m3o0pakaeTcst sIMEUKOW B BEPXHEM JICBOM yrity, a (aitn 216 — B
HIOKHEM NpaBoM yriy. Ecnu daiin copep XUt JaHHbIe yIbTPa3ByKOBOTO KOHTPOJIA, STYeiika OTMe4aeTcs
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 yrpasisiercss KHOKaMu T, —, —>, V. IIpH mepemeleHnn Mapkepa
no siueiikam  (aitnos, nunGopmanus u3 ¢ailna 3arpyxaercs aBTOMaTHUECKU, MEHsETCs n300pakeHue
9XOCUTHAJIOB Ha 3aHeM (oHe 3kpaHa. Tekymuit Homep (aiina u Aara 3anucu oToOpakaeTcsi B OKHE B
BEepXHEH JieBoi yacTu 3KkpaHa (cm. Puc. 9.5.8.1.).

Ecnu BbIOpaTh sf4eiiky, Ha)kaB Ha KHOIIKY <, Ha 3KpaHe MOSBISAIOTCS ABa OKHA. [lepBoe OKHO
0TOOpa)kaeT MpOIleCC BOCIPOU3ZBEACHUS TOJIOCOBOrO coolmieHus. OIHOBPEMEHHO TOJIOCOBOE
cooOIeHne BbIJAeTCsl Ha AMHAMUK. [0 OKOHYaHMM BOCHIPOHM3BEICHHS TOJIOCA OKHO IPOIAacT.
Bropoe okHO mnokaspiBaeT o0myr uHpopmanuio u3 ¢aina — Homep dailna, naTy 3amucH,
uH(popMalio 0 mpeoOpa3oBarene U ABE CTPOKH KOMMeHTapuid. [IoBTOpHOE HakaTHe Ha KHOMKY
3aKpbIBACT 3TU OKHA. BBIBOJ ro0cOBOTO COOOIIECHUS MPEeKpaIIaeTcs.

B [1aHHOM MEHIO OpraHU30BaH pEXUM aBTOMATUYECKOIO MPOCIYIIUBAHUS TOJIOCOBOTO
COOOIllEHUsI M AaBTOMATUYECKOro MpocMoTpa uHGOpManuu. 3Aech TMOCTOSIHHO OTOOpa)karoTcs
JIOTIOJIHUTEIIbHBIE OKHA, O KOTOPBIX TOBOPUJIOCH BhIlIE. Tenepb npu nepemMerieHu Mapkepa 1no Kapre
namsTH, aBTOMATUYECKH OOHOBIsAETCS HHQOpPMAIMs B OKHaX M BOCIHPOHM3BOASTCS TOJOCOBBIC
coo01IeHus U3 (aios.

Pexxum ycraHaBiMBaeTcs B DJEMEHTaX MEHIO «ABTO-TIPOCMOTp HHGOpMalUu» U «ABTO-
npociaymuBanuey. O6a snemeHta MeHo umeror noie «JAA/HET». Ecam ykazate  «{A»,
YCTaHABJIMBAETCS COOTBETCTBYIOIIUM PEXKUM aBTO. ..

[Tocneanwuii anement mMeHio «CTEPETH BCE!» npeanasHauen st ouucTky (PailyioB JaHHBIX
YABTPAa3BYKOBOTO KOHTPOJS. BbeIOOp 3TOro sneMeHTa C TOMOIIbIO KHONKH  OTKPBIBAET OKHO
ctupanus ¢daitnos (Puc. 9.5.8.2.).

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

Puc. 9.5.8.2. [Ipouecc ctupaHus MaMsTH TaHHBIX YIbTPa3ByKOBOI'O KOHTPOJIS.

OxkHo ctupanus QaitnoB comepxkut nBa snemeHta MeHio «CTUPAHUE» u «Boixog». B
BEpXHEW 4acTH OKHa M300pa)keH MHAMUKATOp mpolecca ctupaHus. [Ipu BeI30Be OKHa Mapkep Bceria
YCTa@HOBJIEH Ha 3JIEMEHT MEHIO «BBIXom».

Crupanue (aityioB MPOU3BOAUTCS CICIYIONIMM 00pa3oM. YCTaHOBUTE MapKep Ha DJIEMEHT
MeHIO «CTUPAHUE» n Haxmute KHONKY . C 3TOro MOMEHTa HAaYyMHAETCSA MPOLECC CTHUPAHMS
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daiinoB. [lo oxoHyaHwm cTupaHus Bcex (¢alaoB, eciu HE ObUIO OMMUOOK, HAa SKPaH BBIBOJUTCS
coobmenue «J/lanapix Y3K OGompme HET!». Ecnm oOHapykeHBI OmMOKM CTHpaHUsS, HAa JKpaH
BbIBOIUTCS MH(popManusa o0 omubkax. B 3akmioueHue npuOop OOHOBISET OKHO KapThl MaMSATH.
Teneps Bce sueiiku (aitioB uMeroT Oenbiii GoH. B HUX HET HHpOpMaLIHH..

YcTaHoBUTE MapKep Ha 3JeMEHT MeHIO «BbIxom» U Haxxmute KHONKY . OKHO cTupanus (aiinoB
3aKphIBacTCs. YTpaBlIeHUE OT KHOMOK nepeaaercs okHy «Kapra daitnoB Y3 KOHTpOIs».
BHUMAHME! Bo Bpemsi ctupanus (HailjioB 3ampemiaeTcsi BBIKJIIOYATh NPHOOpP, T.K. 3TO MOXKET
MPUBECTU K BBIXOY U3 CTPOSI HEKOTOPBIX OJIOKOB SHEPrOHE3aBUCUMOM MAMSATH.

9.5.9 Menw «Cenextop»

Pabora meHto «CenexkTop» B pexXuMe MPocMOTpa (ailyioB yIbTPa3ByKOBOIO KOHTPOJISI HUYEM HE
OTJIIMYAETCS OT TAKOTO K€ MEHIO, PeaIM30BaHHOTO B pexxumax «Hactpoiikay u «¥Y3 KOHTPOIIb.

HyXHO MOMHHTB, YTO NMPH COXPAHEHHH JAHHBIX YIbTPA3BYKOBOTO KOHTPOJS B KaXKIbIA (aiin
3aIMCBIBAETCS HACTpOiiKa npubopa. M3mepeHne mapameTpoB yIbTPa3ByKOBBIX CHTHAJIOB C TIOMOIIBIO
CEeJICKTOpa TMPOM3BOJIUTCSA COTJIACHO HACTPOMKE, 3arpy>KeHHOM u3 maHHOro ¢aina. Pe3ynbrarh
U3MEPEHUI BCET/a COOTBETCTBYIOT TEM YCIIOBHUSIM, KOTOpBIE ObUTM TpH CcoXpaHeHWu aitna. D10
KacaeTcs M3MEpeHHUs 3a7epKku |, koopauHat aedexto X, Y, H u aMIumnTy CUTHAIOB, HaiiICHHBIX
OoTHOCcUTENBHO cTpoboB AC/I.

9.5.10 Men1w «@yHKIIHN»

Mento «@yHKIMM» NpeAHA3HAYEHO AJI IPOCMOTPA CUTHAJIOB, CO3JAAHHBIX B TAaKOM K€ MEHIO B
pexxume «Y3 KoOHTposib». Bcee omepanuu JaHHOIO MEHIO MOBTOPSIIOT paboTy MeHKo «DyHKIHUN»
pexxuma «Y3 KOHTpOJb». 31ech MEHIO «DYHKIUN» MPOU3BOAUT TOJIBKO OTOOpa)KEHHWE CUTHAJIOB M3
¢aiina 1 u3MepeHue UxX napameTpoB.

Meno «®DyHKIUN» COAECPKUT ABa ieMeHTa «CurHan u3 MeHio «3anoMHuTh» U «lIpober
«AHaIU3».

[TIpu ycraHoBKe Mapkepa Ha 3J€MEHT MeHI0 «CHUrHal M3 MEHIO «3allOMHUTB»» Ha 3KpaH
npubopa BBIBOJIUTCS JIBE pa3BepTKU. Ha o1HOM U3 HUX M300paXkaroTcss OCHOBHBIE CUTHAJIBI, HA APYTroi
— CHUTHAJIbI, CO3/JaHHbIE C MOMOIIbIO (PYHKIUU «3alIOMHUTH» B PEXHUME YIbTPa3ByKOBOTO KOHTPOJI.
Bce curnanel cunThiBaroTCs U3 Qaiina.

VYcraHoBKa Mapkepa Ha BTOpO# anieMeHT MeHio «lIpo0er «AHanu3»» akTUBUPYET N300pakeHue
orubaromieil npodera Ha skpaHe npubopa. Ha pasBepTke mosiisercss mMapkep npobera. Temepb ¢
MOMOIIBIO KHOTIOK ¢—, —> YCTaHaBJIMBAETCs MOJIOKEHUE MapKepa nmpolera Ha pa3BepTKe.

Ecnu snemenT meHio «IIpoGer «AHanu3»» He BbIOpaH, MapKep B OKHE UMEET YepHbIil (oH, TO B
JI0YepHEM OKHE 0TOOpaxaroTcs mapaMeTpsl Mapkepa mpobera. 3/1eCh BHIBOJASTCS MapaMeTphbl TOUKHU, HA
KOTOPYIO yKa3bIBaeT Mapkep npobera: Am — amiuinTyaa orubaromeif, Tm — Bpems 3anepxku, Xm —
koopaunHata X, YM — koopauHata Y. AMIIHMTyna oruaromieil u KoOpAMHATBI MapKkepa mpobera
pPacCUUTHIBAIOTCS B COOTBETCTBUH C HACTPOMKOM mpubopa, 3arpy>keHHOH U3 (aiina.

Ecmu snement menio «IIpoGer «AHnanu3»» BbIOpaH (Oenblii ¢oOH), MPOU3BOIUTCS aHAIU3
orubaromieil mpobera B pailoHe Touku Mapkepa. Haxoaurcs MakcuMyM NuKa OorumoOaromiei, 3areM Ha
ypoBHE —6 Ab OT Hero ompenenseTcs MUpHUHA OTHOAIOLIeH U PAaCCUUTHIBAIOTCS MapaMeTphl JTaHHOTO
nuka: Al — ammmutyna nuka, AT — mupuna nuka (Mkc), AX — ycinoBHas mMpHuHa aedexta (Mmm), AY —
ycioBHas BbicoTa Aedekta (MM). [lpudyem pacueT yclIoBHBIX pa3MepoB MPOBOJUTCS B COOTBETCTBUU C
HACTPOWKOH rimyOMHOMepa, 3arpykeHHoi u3 ¢aitia. Ecnu anroputM aHainza 3aBeplinics YCIEIIHO
(MUK HaiJleH W BCe pacueThl BBIIOJIHEHBI), TO MOSABISAETCA JIOUYEPHEE OKHO H3MEpPEHHH YCIOBHBIX
pa3MepoB, B KOTOPOE BBIBOJATCS Pe3yiIbTaThl 00padOTKU MHKa OrubaroIei.
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9.6 MH3mepeHHe aKYCTHYECKHMX XapPAKTEPUCTHUK MaTepHaoB. ATTecTalusi 00pa3ioB.

YabpTpazBykoBoil nedekrockon YJI9812 pa3zpaboTaH ¢ yueToM peIlIeHUsS METPOJIOTHUECKUX H
UCCIIeIOBATEIbCKUX 3a1a4. [Ipubop cHa0XeH KaJluOpOBAHHBIM ATTEHIOATOPOM U MPEIM3HOHHBIM
U3MEpHUTENIEM 33/ICP)KKU CHTHAJIOB. DTO MO3BOJISICT MCIOJIb30BaTh €r0 JJIsl aTTecTallii 00pasloB IO
BPCMCHH IMPOXOKACHHUA YJIBTPA3BYKOBBIX BOJIH W IJId HU3MCPCHUSA (I)I/I?)I/I‘-ICCKI/IX XapaKTCPUCTHUK
MaTepUaioB — 3aTyXaHUs U CKOPOCTEH 3BYKa.

9.6.1 IlIpeuM3HOHHBbIe U3MepPEHHs BPeMeHH NMPOXO0KAeHHUs YJIbTPa3BYKOBBIX curHajoB B CO

Yacro BcTpevaeTcs 3a/1a4a TOYHOTO U3MEPEHUsI BpEMEHH MPOXO0KICHHUS B BOJIH B 00pasie. ITo
aTTecTalMss MEp SKBHBAJICHTHON yJIbTPa3BYKOBOHM ToumuHbl (KoMIUIeKT obpasmoB KYCOT-180),
KOMILIEKTOB cTaHAapTHHIX oOpa3noB Tuna KMT u KM/, crannaptasix o6pasmnos o 'OCT-14782-86
CO-2, CO-3.

PaccmoTpum 001l moIxo1 K U3MEPEHHUIO BPEMEHH MPOXO0KIeHUS BOJIH. [[71s1 mpo3By4YnBaHUs
oOpa3lia HCIONB3YIOTCS MpsIMbIe COBMEIIEHHBbIE MpeoOpa3oBaTenu. [Ipudem MOryT mnpuUMEHATCS
nmpeoOpazoBaTeNy, U3IyJaroIlie Kak IpoAoJbHbIe, TaK U MOoNepeyHble BOIHBL. CxeMa Mpo3ByYUBaHUS
CO u BUJI 5XOCUTHAJIOB MpecTaBieHbl Ha Puc. 9.6.1.1.

[Ipu mpo3ByYyMBaHUU CTaHIAPTHOTO OOpa3la MPSMBIM YIbTPa3BYKOBBIM IpeoOpazoBaTeieM
dopmupyeTcsi  cepusi  JOHHBIX  SXOCHUTHAJIOB.  YIBTPAa3BYKOBOM  30HAMPYIOIIMNA  HMMITYIIbC
pacrpocTpaHsieTcsl BAOJb 00pasiia U MOCIEAOBATEIbHO OTPAXKAETCS OT HUIKHEH M BEpXHEH TIpaHuIl
CO. I'nmaBHoM arTecTtyemoi xapakrtepuctukod CO sABisieTcsl BpeMsl MPOXOKACHUS YIbTPa3BYKOBBIX
CHUTHAJIOB TCO, KOTOPOE OIMpEaENsIeTcss KaK Pa3HOCTh BPEMEHH 3aaepskku epsoro (t1) u Broporo (t2)
JIOHHBIX 9XOCUTHAJIOB

Tco=12 —t1.

311 .
1 .EI.DHHbefi AXOCHrHan 2 A0HHEIM 3 50CKHMHan
cO _SH o,
75
50
25
0
H .25
50
75
2.5 MEC
L 3 r . tQ .
A) B)

Puc. 9.6.1.1. [Ipo3ByunBaHue CTaHAapTHOTO 0OpasIa.
A) Cxema nipo3ByunBanusi. CO- crangaptabiid oopasern, [1311- nbe303nekTpruyeckuii
npeoOpazoBarens. H- pasmep oOpasiia B HalpaBIeHUN MTPO3BYUNBAHUSI.
b). Buz sxocurnanoB yinbTpa3BykoBoro npeodpazonatens. 3M- 30HAMpYOMUN UMITYIIbC.
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Bpems Tco cooTBeTcTBYeT MyIrHE TTpo0era BOJIH MO 00pa3ily OT BEpXHEH ero rpaHu J0 HIKHEH
u o0partHo, T.e. obmias JuHa mpodera BosH coctaBisieT 2*H. Tlockonbky Bpems mpobera BoiaH TCO U
IHa npodera 2*H u3BeCTHBI, TO 00pa3el] MOXET ObITh ATTECTOBAH IO CKOPOCTH YJIbTPa3BYKOBBIX
BosiH C. OmpeniesieHue CKOpOCTH IPOBOTUTCS 0 AJIEMEHTAPHOH Gopmylie

C = 2*H/Tco.

OtmeTuM, YTO eclii NIpeoOpazoBaTeslb H3Iy4aeT MPOJOJbHBIE BOJIHBI, HU3MEPSETCS BpEeMs
MPOXOXKACHUS MPOAOIBHBIX BOJH U UX CKOPOCTh. Ecnu ske nmpeoOpa3oBarenb U3MydyaeT MonepeyHbie
BOJIHBL, U3MEPSIETCS BPEMSI IIPOXO0KIECHUSI U CKOPOCTh NONEPEYHBIX BOJIH.

[Ipy wu3MepeHun BpeMeHH [CO C BBICOKOH TOYHOCTHIO HAYMHAIOT CKa3bIBaThCA
UHTEp(PEpPEHIIMOHHbIE  HMCKaOXEHHUA  dXocurHanoB.  [lpunHnun  dopMupoBaHMs — HCKaKEHHM
neMmoHctpupyer Puc. 9.6.1.2. PaccMoTpuM mpolecc HU3Iy4YEHHUs, OTPAXKEHHUsT U IMpHeMa
YJIbTPa3BYKOBBIX BOJIH.

VYIbTpa3ByKOBOM 30HIUPYIOUINI HMMITYJIbC BO30YXKIAAeTCd Ha MOBEPXHOCTU MPHIICTaHUS
npeoOpazoBarenst ¢ CO. Ha Puc. 9.6.1.2. moBepxHOoCTh 0003HaueHa Smoam. Kaxaplii smeMeHT
MOBEPXHOCTH, Hampumep 1, HU3Iy4aeT yIbTPa3BYKOBBIE KoOJIe0aHUS C KpPYroBOW Juarpammon
HanpaBiieHHOCcTU. O0Iee MmoJyie U3JIyuyeHus: B MPOCTPaHCTBE (POPMUPYETCS MyTEM CIIOKEHHUS BOJH OT
BCEX 2JIEMEHTAPHBIX U3Tydaresnei (MHTepdepeH s BOIH).

BonHbl pacnpocTpaHsoTcs Mo 00pasily, JOCTUTAIOT MPOTHUBOIIOJIIOKHONW TMOBEPXHOCTH H
oTpaxkaroTcst oT Hee B obOnactu Sa. CornacHo mpuHIMNa [folireHca Kaxablil 2IEMEHT OTpakarolen
MOBEPXHOCTU SIBJISIETCS. BTOPUYHBIM M3Jy4yaTelleM YibTpa3ByKOBbIX BosH. Ha Puc. 9.6.1.2.
oTpakaroIuid s1MeMeHT o0o3HayeH OykBoW «Oy». OOmiee moje OTPaKEHHBIX BOJIH aHAJTOTUYHO
oOpa3zyercs 3a c4ieT CyMMHUPOBAHUS TOJIeH BTOPUYHBIX H3TydaTenei (MHTepdepeHIus).

Tenepb BOJTHBI TOCTUTAIOT MOBEPXHOCTH MpeoOpazoBaressi, GOpMUPYETCs] JOHHBIM 3XOCUTHAI.
OnH mpezacraBnseT coO0H CyMMY CHUTHAJIOB OT JJIEMEHTOB MOBEPXHOCTH IMbE303JEMEHTa, TOUYKH R.
Takum oOpa3zom sxocurHan B CO oOpasyeTcss MOCPEICTBOM CYMMHPOBaHHUSI CHUTHAJOB OT BCEX
unydaronmx T, orpaxkatoumx O u mpuHuUMarommx R snementoB moepxHocted. Ha Puc. 9.6.1.2.
XOpOIIO BUIHO, YTO IYTh YJAbTPa3BYKOBBIX BOJIH OT 3JIEMEHTAPHOIO M3JIydaress IO OTpaxarels U
00paTHO K MPUEMHUKY U3MEHSIETCS B 3aBHCUMOCTH OT MX I'€OMETPUYECKOro pacrnoioxkeHus. [loatomy
JOHHBIM 3XOCUTHAJI €CTh CyMMa CHUTHAQJIOB 3JEMEHTOB HW3JIYYEHHS C Pa3Iu4YHbIMHU 33JEpKKaMHU.
MaremaTtrueckoe OInucaHue SBJICHHS MHTep(HEepeHIIMH BOJIH MPOM3BOAMTCS C MOMOIIBI0 MHTErpaia
Openens.

VckaxxeHUs] HSXOCUTHAJIOB, CBSI3aHHBIE C WHTep(depeHIreil BOJH, CO3MAal0T MOTPEUIHOCTh B
ompeeNeHuu BpeMeHU Tco. Jlemo OclmoKHsAeTCs TeM, YTO HUHTepPPEpEeHIMOHHYIO MOTPEUTHOCTh
3a/IEpKKH 3XOCUTHAIA HEBO3MOXHO OMPENEIUTh B dKCIEpUMEHTE. MOXHO TOJIBKO MPHUHATH MEPHI K
YMEHBIIIEHUIO TOTPEIIHOCTH, @ HMEHHO TIPEIbsIBUTH TPEOOBAHUS K MMapaMeTpaM mpeoOpazoBaTes.

Cy1ecTByeT TecT, MOKa3bIBAIOIIUN Hamu4ne WHTep(epeHIIMOHHBIX HaberoB BoH. CyIIHOCTD
TeCTa COCTOMT B clieayromeM. M3mepstor BpeMs 3aaepxku nepsoro tl, Broporo {2 u eme tpersero t3
JIOHHBIX dXOocUTHaNOB. Ecnu nnaTepdepeHius BoIH He CO37aeT MOTPEIIHOCTH, TO JTOJDKHBI COBIAIATh
Pa3HOCTU BpEMEH
Atlz =12 - tl, Atzg =t3 -t2.

HpaKTI/I‘-ICCKI/I HCO6XOIII/IMO MMPOBCPUTH HACKOJIBKO CHUJIBHO OTJIMYAOTCA BCIMYHUHBI At, n At23
N0 OTHOHICHUKO K HOTpCHIHOCTHU I/IBMCpCHI/Iﬁ BPCMCHH. BBIpaSI/IM JaHHYIO TIIPOBCPKY B BHIC
HCPAaBCHCTBA

| Aty - Atys | < 4*At,

rzae: At — morpenrHocTh U3MEPEHHs BpEMEHH YIIbTPa3BYKOBBIM 1€(DEKTOCKOIIOM.
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ARYVCTHYECKAA OCH

Smono
Sh
R
O
T

»
*

Puc. 9.6.1.2. UnTepdepeHIys BoJaH B CTaHAAPTHOM 00pasIle.

Crnenyer mom4YepKHYTb, YTO BOCIPOHM3BOAMMOCThH IiaBHOW Xxapakrepuctukun CO, BpeMmMeHH
MPOXOXKACHUSI YIbTPa3BYKOBBIX BOJH (Tco), oGecrieunBaeTcsi TOJIBKO MPU COOTIOIEHIUN TPeOOBaHMM K
npeoOpa30BaTeIIsIM M MPH BBITIOJIHEHUHU TECTa Ha OTCYTCTBUE MHTEP(PEPEHIIMOHHBIX UCKAKCHUH.

Jiis ompenencHUss BPEMEHU 3aJCPKKU DXOCHTHAJIOB MCIIOJB3YETCS CIOCO0 W3MEPEHUs II0
Hepexoy XOCUTHaIA Yyepe3 HOJb. JlaHHBIH crioco0 u3MepeHus 00J1a1aeT BRICOKON CTa0MIBHOCTBIO U
BBICOKOH TOYHOCTHIO, T.K. TIOJIOKEHHWE TOYKHU Tepexoja CHUTHala dYepe3 HOJIb HE 3aBUCUT OT
aAMIUTUTY/Ibl CUTHAJIA.

Briie mpuBeneHHas MeETOIWKA HM3MEPEHUS 3aJCpKKH OSXOCHUTHAIOB YUYUTHIBAET HE BCE
norpemHoctd. CymecTByer eme pa3dpoc pasmepa CO B mpeaenax IOBEpXHOCTH BBOJA
YVABTPAa3BYKOBBIX BOJNIH U TMOTPEIIHOCTh, CBSA3aHHAs C KayecTBOM aKYCTHYECKOrO KOHTaKTa
yIABTPa3BYKOBOTO MpeoOpa3oBaTensi ¢ MOBEPXHOCTHIO BBoJA. [locnmemHsisi mMOTrpemHoCcTh 3aBUCUT OT
niepoxoBaToctd  moBepxHOocT CO ¥ OT TONIMIMHBI CJOS KOHTAaKTHOM JKUIKOCTH MEXIY
npeoOpasoBaresieM 1 moBepxHocTbio CO.

Onpenenenne 3TUX TMOTPEIIHOCTEH MPOU3BOAUTCS MOCPEICTBOM MHOTOKPATHBIX M3MEPEHHIA
BPEMEHH NPOXOXACHUS YIbTPA3BYKOBBIX BOJH B pa3IMYHBIX ToYkax moBepxHocTd BBoga CO.
Pexomennyercs mpoBoauTh HEe MeHee 8§ m3MmepeHuil. Jlamee mpoBOAMTCS cTaTHCTUYeckas 0OpaboTka
pe3ynpTaToB u3MepeHuid. OrmnpenenseTcss MaTeMaTUYeCKOe OXUAAHME BpPEMEHHU, IUCIEepCUs u
HOTPEIIHOCTD B AOBEpUTEIbHOM nHTepBaie 0,95.

OO01mast morpenrHoCcTh aTTECTOBAHHOTO 3HAYEHUS BpeMEHU mpobera BOIH MPEJICTaBIsIeT CO00i
CYMMY TIOTPEIIHOCTH alapaTypHOU U MOTPEIIHOCTH, CBA3aHHON ¢ reomeTpudeckumu pazmepamu CO.

9.6.2 Onmnpeaenenue 3aTyXaHus BOJH B MaTepuaJe

[IpumeHeHre cucTeMbl BPEMEHHOM PETyIMpOBKH 4yBCTBUTENbHOCTH B cTuie «Teop. Pacuer»
TpeOyeT BBOAA Kod(dulLlMeHTa 3aTyXaHHsl MONEPEeYHbIX BOJIH B MaTepuaje. AKTyallbHa TaKKe 3aj1ada
aTTecTallid CTaHJApPTHBIX 00pa3loB Mo 3aTyxaHuio BoJH. Kpome Toro, xosdduuueHt zaryxaHus
ABNseTcs (U3MUECKUM IapaMeTpoM MaTepuala, XapaKTepU3yIOIIUM €ero cocrosiHue. l3ydyenue
Kod(uLMeHTa 3aTyXaHHsI IPEICTABISET CAMOCTOATEIbHBIN HHTEPEC.
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B uHCTpyKIUSAX yABTPa3BYKOBOIO KOHTPOJIS HU3JENHNA, a TakKe B APYTUX METOIUYECKUX
JOKYMEHTaxX KpalHe peAKo MPHUBOJAATCA AAHHBIE O 3aTyXaHWM BOJH B MeTaiie. B cBsi3u ¢ 3TuM
paccMOTpUM METOJIMKY OIpeeeHus K03 PUIeHTa 3aTyxanus yabTpa3ByKOBBIX BOJIH.

CrnenaeM HEKOTOpBIE MpeABapUTEIbHbIC 3aMedaHus. B o0iem ciaydae 3aTyxaHue BOJH MOKHO
ONpEeAeNUTh 1O YMEHBUICHHIO AaMIUTUTYIbl YJIbTPAa3BYKOBOTO CHUTHAJA, MPOILEIIEr0 HEKOTOpOe
paccrosiHue B Marepuaine. VMcmnons3dyem sxomeron i 3Toi nenu. CxeMbl MpO3BYyYMBaHUs 00pa3lioB
noka3ansl Ha Puc. 9.6.2.1. 3aTyxaHue BOJIH onpenessercs N0 COOTHOLIEHUIO aMIUIUTY/T 9XOCUTHAJIOB
OT OJMHAKOBBIX OTpaXkaTeJeil, pacmoJOKEHHBIX Ha pa3nuyHoM paccrosHuud ot [IDI1. Onnako,
YMEHBIIEHUE AaMIUTUTYJbl HSXOCUTHAJA OT OTpaxkaTelsl C YBEJIMYEHHUEM PpACCTOSHUA JO HEro
xapakrepusyercs TpeMs 3 dexkramu:

- Pacxoxnenue ynabTpa3ByKOBOro Iiydka. B nmanbHeil 30He yibTpa3BykoBoro mnojs [IOI1
BBITIOJTHSIIOTCS TEOPETHYECKHE 3aBUCUMOCTH M3MEHEHHUS aMIUIMTYAbl XOCHTHajla C PacCTOSHHUEM
(cm. 114.9.).

- 3aTyxaHue BOJH, CBSA3aHHOE C TMOIJIOIIEHHWEM W paccessHHueM. l3mepsercs Kak yMEHbILIECHUE
aMIUTUTY/IbI CUTHAJIA B Aenn0enax, OTHECEHHOE K JUIMHE Tpodera BOJIH, pa3MepHOCTh [ab/M].

- KBasu-uckpupieHue akycTUYecKOl ocu mpeoOpaszoBarTens. XapakTepHo ig HakiIoHHbIX [IOI1
(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 OMNpEAENTUTh 3aTyxaHHWE BOJH HE YUUTHIBas PaCXOXKIACHUS
ynpTpasBykoBoro noss [I0I1 u He mpuHMMas Mepsl K yMEHbIIEHHIO 3P deKTa KBa3u-UCKPUBICHUS
AKyCTUYECKOI OCH.

[ToctymaroT cnenyromum obpazom. M3rorapnuBarot 00pasipl TOCTATOYHO OOJBIIMX Pa3MEPOB
JUISE TOrO, 4YTOOBI YBETWMYMUTH BIMSHUE 3aTyXaHUs HA AaMIUIMTYQy OXOCUTHana. BriOuparot
yABTPa3BYKOBOHM IMpeoOpa3oBaTens 00ECIeUNBAIOUINI MPO3BYYHBAHUE OTPAXKAIOIIUX MOBEPXHOCTEN
00pa31loB B JanbHEll 30HE yIbTPa3ByKOBOIrO Mojs. Toraa M3BeCTEH 3aKOH YMEHBIICHUS aMILTUTYIbI
9XOCUTHANA, CBS3aHHOW C pacxoxkaeHueM ynbTpa3BykoBoro mons [IDI1. Jlns OeckoHEYHBIX
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 — paccrostaue ot [1311 no 6imkHET0 OTpaXkarens,
R2 — paccrostaue ot I1911 10 1anpHET0 OTpaXKaTes,
A) Ilpo3ByunBanue o0pa3ia npsMbIM peoOpa3oBaTenemM.
b) IIpo3ByunBanue oOpa3iia HAKJIOHHBIM ITPeoOpa3oBaTeICM.
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B cxemax npo3ByunBanus Puc. 9.6.2.1. uamepsroT aMmintyny sxocursaia Al ot oTpaxkarerns,
pacIoo’KeHHOTo Ha paccrostaud R1, m ammutymy sxocurrana A2 OT OTpakaTellss Ha PacCTOSHHU
R2. Bemnmuunsl Al [nb] wu A2 [nb] wusmepsoT ¢ momMomipio cenekropa aedekTockona. Pexum
n3Mepenus: aMiutynbl — nb otHocutensHo 0 nb ycunenus (cm. mompoOneit 114.8.). Koaddunuent
3aTyXaHUs BBIYUCISIOT 110 opMyIie

K [xB/m] = [ (A2 — AL) - 20*Log (R2/R1) ]/ [ 2%(R2 - R1) ].

[Ipoananu3upyem naHHoe BbIpaxkeHue. PazHocth ammmtyn B uuciutene (A2 — Al) ectb
OTHOIIICHWE AaMIUIMTYJ] JXOCHTHAJIOB B jenuOenax. V3 Hero BbUUTAeTCs OcCialJIeHHE CUTHaNA,
CBSI3aHHOE C pacxXoKiAeHHeM yibTpasBykoBoro moias — 20*Log (R2/R1). IlomyueHHas BennyuHa

ocyabiieHus XapaKTepu3yeT TOJBKO 3aTyxaHue BOJH. OcTaeTcs MpOBECTH HOPMHUPOBAaHHE Ha JUTHHY
npobera BonH 2*(R2 — R1).

1311
1 |:|

CO-2

iy
WL

e &

IT311
2

Puc. 9.6.2.2. Cxemsl npo3ByunBanus oopaszua CO-2 a1 u3MepeHnH 3aTyXaH!sl IONEPEYHbIX BOJIH.
IIpeo6pazosarens [1121-5,0-40°-58.

VapTpaszBykoBoi nedexrockon YJI9812 mo3BosiseT MpoOBOAUTH HM3MEpPEHHUE 3aTyxaHus 0e3
Kakux- 100 BbluMciaeHud. [IpuHuun usMepenuil coctout B cieaytouieMm. Ilo sxocurnamam ot
obpasma npoBoasaT Hactpoitky BPU npubopa B ctunie «Teop. Pacuer». [IpenBapurensHo yka3bIBalOT
3aKOH M3MEHEHUS aMIUIMTY/bl 3XOCUTHAJa C PACCTOSIHUEM JI0 OTpa)kaTelsl, T.€. 3aKOH PacXOKJIeHUs
yABTpa3ByKoBOro nojis. Toraa, mocie HacTpoku, NpuOOpP MPUBOAUT B COOTBETCTBHUE TEOPETUUECKYIO
3aBUCHUMOCTh C NPEJCTABICHHBIMH SXOCUTHajJaMHU. BennuuHy 3aTyxaHHUs MOJIy4alOT Kak MapameTp
TEOPETHYECKOU KPUBOM.

PaccmoTpum  nmaHHBIM crioco0 wu3MepeHuss Ha mnpuMmepe arrecrtanuu obpasma CO-2 1o
3aTyXaHHUIO MMONEePEYHBIX BOJIH.

Cxema mposByunBanus obOpasna CO-2 mokazana Ha Puc. 9.6.2.2. Otmerum, dTO
MIPO3BYYMBAETCS OJUH U TOT k€ yroi oOpasua c¢ pasnuunbix nosunuit [19I1. Ecte cnenuduueckoe
TpeboBanue k orpaxarento (yron CO-2), a UMEHHO — MPUTYIUIEHHE yrila uiu (acka Ha HEM He
noiKHa npessimath 0,2 MM. B 1aHHON Metomuke Mcronb3yercst npeoGpasosarens 11121-5,0-40%-28.
Ero mmpiHa JMarpaMMbl HAIPaBICHHOCTH He Gomee 5°, UTO NPAKTHYECKH HMCKIIOYAET HCKAKCHHE
aMIUIMTYIbl 9XOCUTHAJA, CBSA3aHHOE C KBa3W-UCKPHUBJIEHHEM akKycTtudeckoil ocu. IIpeoOpazoBatens
oOecnieunBaeT mnpo3ByunBaHue yriaa CO-2 B nmonoxenusx 1 u 2 (Puc. 9.6.2.2.) B nanbpHeil 30He
yABTPa3BYKOBOro moss. Takum oOpa3oM, coOmofaroTcsi Bce TpeOOBaHHUS METOJUKU H3MEpPEHUs
3aTyXaHusl.
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B nporiecce namepeHuid BHIMOJIHSIOT CIAEAYIOUINE TEUCTBUA.

1. HauvanpHas Hactpoiika mnpubopa. I[IpoBOmsIT HACTPOWKY dIEKTPO-aKyCTHUYECKOTO TpaKTa
(I19.4.1.) m nmana3zonoB HaOmoaeHus curHaioB (I19.4.2.). DxocurHanel ot obOpazma CO-2
JIOJKHBI HAXOJIUTCS B MPEAENIaxX IKpaHa.

2. Bxumrouarot cuctemy BPY B ctuiie «Teop. Pacuer». YcranaBnuBaroT napameTpsl kpuBord BPY —
TUN KPUBOH R™ (6eckoneunblit oTpakarenb cM. [14.9.) u yka3bIBalOT CKOPOCTh MOMEPEUHBIX
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 I[IOJIOKEHHWE TOUYKM Ha CEpPEeIMHY 3XOCUTHAJIa, 3aTeM
KHOMKaM# 1, ¥ yCTAaHABIMBAIOT aMILTMTYZy SXOCHIHaza Ha ypoBeHb 0xb 1O pasBepTke
3KpaHa.

4. Hacrpoiika Touku «Konem» kpuBoit BPY (Puc. 9.6.2.3.b). HaxoasT MakcuMyM sXocurHaia oT
yrina CO-2 B nonoxenun [1911 2. Beibupator ans penaktupoBanus Touky BPY «Konem» u
MIPOBOJAT aHAJIOTUYHBIE ONEPALMHU HACTPOMKU. KHONKaMu ¢—, — yCTaHaBIMBAIOT MOJIOKEHUE
TOYKM Ha CEpeJMHY OHXOCHUTHaja, 3aTeéM KHOIKaMu T YCTaHABJIMBAIOT AMIUIATYY
sxocurHana Ha yposeHb 0nb no pa3zseprtke 3kpana. Hactpoiika 3akoH4eHa.

5. IlpoBonar cuuThiBanue Kod(¢uIMeHTa 3aTyXaHus B OKHe mapameTpoB kpusoir BPY (Puc.
9.6.2.3.B).

3aryxanue B oopasue CO-2 HernocpeACTBEHHO BIMAET Ha aMILTUTYY 9XOCUTHaJIa OT OTBEPCTHUS
@6 mMm. Kak W3BeCTHO, MO JAHHOMY SXOCHTHATY MPOHM3BOJMTCS HACTPOHKA OINOPHOTO YPOBHS
yyBcTtBUTenbHOCTH ([19.4.15.), wu3mepenue yrma BBoma (I19.4.9.) u wmupuHB JUArPaMMBI
HanpaBieHHocTH. OOpasupl CO-2 ¢ BBICOKMM  3aTyXaHHEM BOJIH CO3/AlOT CYLIECTBEHHbIE
IOTPELIHOCTH B HACTPOMKAX U U3MEPEHUSX.

OneHuM MakcUMalbHO JonycTuMoe 3aryxaHnue BojiH B CO-2. Ilpumem, uto B obpaznax CO-2
pa3dpoc aMIUIUTY/ SXOCHTHAJOB OT OTBEpCTHA U6 MM, CBSI3aHHBI C 3aTyXxaHHUEM, HE JIOJDKECH
npesbiath 2 1b. Hanbonee cunbHOe yMEHbIIEHHE aMILTUTY/AbI Oy/eT HaOMoaThes A1 HAaKJIOHHBIX
npeoOpasoBarenieit ¢ yactoroil SMI'n, yron BBOJA 70°, IIPU TPO3BYYMBAHUU OTBEPCTUS D6 MM Ha
riyoune 44mm. [lng stux ycnoBuil anmuHa mpoOera BoiaH oT Touku BBoja IIDI1 mo orBepctus u
oOpatHO cocraBisger npubnuszurtensHo 250mMm. Herpyano Buzmets, uto B CO-2 MakcHUMajabHO
JIOITyCTUMOE 3aTyXaHHe MONepeyHbIX BOJIH — § 1b/M.
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Puc. 9.6.2.3. Bun sxpana nmpubopa B mporiecce H3MEpeHUs 3aTyXaHus BOJIH B oopasiie CO-2.
A) Hacrpoiika Touku BPY «Hauano».
b) Hacrtpoiika Touku BPU «Konemy.
B) CuuTthiBaHue 3aTyXaHus Kak IapameTpa TeOpEeTUYECKON KpUBOH.
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10 IloBepka aedexrockona Y9812
Hacrosimass Meroamka pacmnpocTpaHseTcss Ha yabTpa3BykoBod nedekrockon Y9812 wu
YCTAHABJIMBAET METOAMKY €r0 INEPBUYHOM M NEPUOAUYECKON NMOBEPKHU. [IepMOoIUYHOCTD NOBEPKU —
OJIH pa3 B TOJl.

10.1 Omepauuun noBepku

[Ipu mpoBeneHWH TOBEPKU JOJKHBI BBITOJHATHCSA OINEpaluu, ykazaHHele B TaOmuie 10.1.1.
Onepanuy MoBepKU MPOBOJATCS opraHu3auusMu PocrexperynupoBanusi PO mwnn akkpe1uToBaHHBIMU
METPOJIOTHUECKUMHU CIyk0aMu. B ciydae oTpuuaTenbHOTO pe3ynibTara IMpH NMPOBEIECHUU OJIHOM H3
orepanuii moBepky aedeKTocKona npeKpaaT, Ipudop OpakyroT.

Taomuma 10.1.1.

Homepa O0s13aTeTbHOCTD MTPOBEACHUS OTIEPALIUU

ITyHKTOB HanmenoBanue onepanuii pu

B IOKyMCHTC TIEPBUYHOM TIEPHONYECKOM

TIOBEPKE TIOBEPKE

10.7.1. Bremrnanii ocMoTp Ja Jla

10.7.2. Onpob6oBanue Ja a

10.7.3. Omnpenenenue napaMeTpoB 30HIUPYIOIIETO Ha Jla
UMITyJIbCa

10.7.4. Ornpenenenne MakCUMaIbHOM Ja Ja
YYBCTBHTEIHHOCTH IPUEMHHKA

10.7.5. Omnpenenenre Moa0Chl MPOMYCKaHUs Ha Jla
MIPHUEMHHKA

10.7.6. Onpenenenre napaMeTpoB aMIUIUTYAHON Ha Ha
XapaKTEPUCTHKH MPHEMHOTO TPAKTa

10.7.7. Omnpenenenne NOrpelHOCTA U3MEPEHUS Ha Ha
OTHOIIEHMSI aMIUIUTYJ] CUTHAJIOB Ha BXOJIe
IIpUeMHUKa, 1b

10.7.8. OrmpeseneHrue TMHAMAYECKOTO TUara3oHa Ja Ja
CHCTEMBI BPEMEHHOHN PEryJIMpOBKA
qYBCTBHTEIBHOCTH

10.7.9. OmnpeneneHne  MOTPEMIHOCTH  MTOPOTOBBIX Ha Ha
nnaukatopoB ACJ#1, ACI#2, nb

10.7.10. Onpenenenre BpeMEHHON HECTaOMIBHOCTH Ha Her
YPOBHS CpadaThIBaHUS TOPOTOBBIX
naaukatopoB ACJI#1 u ACJI#2

10.7.11. Omnpenesnenre NOrpeHoCcTy TIyonHoOMepa, Ha Ha
MKC

10.7.12. Onpenenenre 4acToThl YIbTPa3BYKOBBIX Ha Ha
koseOanuit 1911

10.7.13. Ornpenenenue JIUTEIbHOCTHA SXOCUTHAJA JHa Her
11011

10.7.14. Ornpenenenue IIUTEIHPHOCTH Ja Ha
peBepOepaIOHHO-TITYMOBO#
xapakrepuctuku (PIIX)

10.7.15. IIpoBepka HOMMHAJIBHBIX 3HAYEHUI Ha Ha
YCJIIOBHOW YYBCTBUTEJIBHOCTU M OTKIOHEHHUS
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Howmepa O0s13aTeNBHOCTD MPOBEACHUS OTIEPAIlUN

ITyHKTOB HanmenoBanue onepanuii pu
YCIIOBHOW YYBCTBUTEILHOCTH OT
HOMUHQJIBLHOU

10.7.16. Omnpenenenre BpeMEHHON HECTaOMIBHOCTH Ha Her
YYBCTBUTEIBHOCTH

10.7.17. OrmpezenieHne TOYKU BBOJIA U CTPEITbI Ha Ia
yIBTPa3BYKOBBIX HAKIIOHHBIX
npeoOpa3zoBarenen

10.7.18. OmnpeneneHre HOMUHAIBHBIX 3HAYCHUI Ja Jla
YIJI0B BBOJIA YJIBTPa3BYKOBBIX
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

ociutorpad Tektronics TDS 3032 (ammututyna curnanos 0,05...300 B, I1T" He 60ee +5%;
qumtenbHocTh curaanos 0,010 mxc...50 mc, I He 6onee +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-
ummyinbca 3...200 Mkc; 3aaepkka crpoo-umnynibea 10...2000 Mkc; ocnabiieHue curHaia 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 ocmadnenus: 0...19,9 nb — £0,03 nb;
20...39,9 nb —+0,05 ab; 40...59,9 a1b — +0,10 1b; 60...90 1b — +0,20 1B),

gactotomep CNT-85 (Hamuume pexuma U3MEpPEHHS UIMTENBHOCTH  WMITYJIbCOB,
paszpemiaromias crnocoOHOCTh Mo BpeMeHHu 1,0 HC, OTHOCUTENbHAS MMOTPEIIHOCTh U3MEPEHUS
JUINTEJILHOCTH He OoJliee 5*10'6),

crangaptaeie 00pasibl Ne2 u Ne3 u3 xomrutekta KOY-2 (CKOPOCTh MPOJONBHBIX BOJH
5900+59 m/c; ckopocTh nonepedyHbix BosH 32704133 m/c; cranaapTHoe BpeMsi oOpasia Ne2
20+1 mkc, TIT" 0,02 Mkc, cranmapTHOe BpeMst oopasia Ne3 33,7+1 mkc, TIT" +0,1 Mkc,).
skBHBasieHTHas Harpyska 50 Om (TII" £5%).

Bce cpencta n3mepeHuit JOIKHBI OBITH OBEpEHBI B opraHax PocrexperynupoBanus PO umu
B AKKpPEJAWTOBAHHBIX METPOJIOTHUECKUX ciyxOax. Jlomyckaercs 3ameHa o00OpylOBaHHS Ha
aHAJIOTUYHOE MIPU YCIOBUH, YTO IMapaMeTphbl IPHOOPOB YIOBIETBOPSIOT CIIEIYIOIIUM TPEOOBAHUSM.

Ocuminorpadg:
- BpeMs HapacTaHUs IePeXOAHOI XapaKTepuCTUKHU 3HC,
- I1oJI0Ca MPOITYCKaHuUs Ipyu HepaBHOMepHOcTH 316 - He yxke 0 — 300MI 1,
- BBIOpOC MepexoIHON XapaKTepuCTUKH He boiee 5%,
- BXOJIHOE conpoTuBieHue He MeHee 1,0 MO,
- BXOJHAas EMKOCTH He Oojee 10nd,
- IOTPEIIHOCTh U3MEPEHUS aMILTUTY/Ibl UMITYJIbCHOTO CUTHAJIa He Oonee 5%,
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- IOTPEITHOCTh U3MEPEHUSI BPEMEHHBIX HHTEPBAJIOB He Oosee 5%,
- IMana3oH aMIUTUTY]l UcclienyeMbiXx curHanoB He Menee 0,05 — 3008,
- IMana3oH JJIMTEIbHOCTEN ucciaeayemMbix curnaiioB He yxe 0,010mkc — S0Mmc.

I'eneparop curuasos.
- Irana3oH yactot He yxe 0,5 — 15MI'1,
- MaKCUMaJIbHasl aMILTUTY 1a BEIXOJIHOTO curHaia He MmeHnee 0,5B.

ATTeHI0ATOP.

- muara3oH padbouux vactot - 0,01 + 30 MI1.
- HEpaBHOMEPHOCTh aMIUTMTYJHOYACTOTHOM XapaKTEPUCTUKH B paboveM Jrara3oHe 4actot - 1 ab.
- mrarna3oH ociiadienus curgaios - 0 + 90 nb.
- TUCKPETHOCTh PerylmupoBKku ocnabdnenus - 0,1 ab.
- MaKCUMaJbHas aMIUIUTYy1a BXOAHOro curnana - 1,0 B.
- OTPEITHOCTh PHOOpa B AMana3zoHax ocjaabIeHus.
B quana3one 0+19,9 nb - £0,03 nb.
B quana3one 20+39,9 nb - £0,05 nb.
B nuamasone 40+59,9 nb - +0,10 nb.
B quanasone 60+90 ab - £0,201b.
- HaJu4We OTrPaHUYUTECH CHUTHAJIOB Ha BXOJIE M BBIXOJIe HpHOOpa JOJDKHBI 00ECIeuuBaTh €ro
MOJIKJIFOUEHUE HETIOCPECTBEHHO K pab0YHM LIETISM YIbTPa3BYKOBBIX JE€()EKTOCKOMOB.
- BXOJIHOE U BBIXOJIHOE compoTuBieHue npudopa — 50 + 4 Om.

BpemenHoii cenekrop.

- aMIUIUTY/Ia BXOJHOTO CUrHana - He Oonee 1,5 B.

- pabounii quana3on yactorT - 0,1 + 30 MI'w.

- HEPaBHOMEPHOCTH I10JIOCHI NIPOITyCKaHUs B pabodeM auana3oHe 4acToT - 1 nb.

- JUIUTENIBHOCTh CTPOO-uMITyibea - 3 + 200 MKc.

- BpeMs 3aJIepKKH CTPOO-UMITYJIbca OTHOCUTENIBHO UMITY/bca CUHHXpoHu3auy - 10 + 2000 Mxc.
- ocna0JeHne curHana B naysax - He MeHee 60 1b.

Yacroromep CNT-85.
- HaJIWYME PeKUMA U3MEPEHUs IIUTEIbHOCTH UMITYIIbCOB,
- paspemiaromias CllocoOHOCTb 110 BpeMeHH He Oonee 1,0Hc,
- OTHOCHTEJIbHAS MIOIPEIIHOCTh M3MEPEHHs JUINTENbHOCTH He Gomee 5%107.

Oopaszen Ne2 u3 komiuiekra KOY-2.

- CKOPOCTh POAOIBHBIX BOJH J0KHA OBITH 5900159 M/C,

- CKOPOCTh TIOTIEPEYHBIX BOJIH JoMkHA ObITh 32701133 M/C,

- BpeMs PacHpOCTpPaHEHUsl MPOAOJIBHBIX BOJH OT BEpXHEW IpaHu oOpasla 10 HUXKHEW W o0paTHO
JOJDKHO HaxoauTes B npeaenax 20+1 mke (ctannaptHoe Bpems oOpasia ),

- CTaHJapTHOE BpeMs oOpasua Ne2 10mKHO ObITh U3BECTHO C MOTPELIHOCTHIO He Oonee 0,02 mkc

O6pasen Ne3 u3 kommiiexkra KOY-2.

- CKOPOCTh IPOJIOJIBHBIX BOJH JOKHA ObITH 590059 M/C,
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- CKOPOCTh TIOTIEPEYHBIX BOJH J0kHA ObITh 3270133 m/C,

- BpeMs pPacIpOCTPaHCHHs IONEPEYHBIX BOJIH OT IIEHTpa o0pasma g0 OOKOBOW IMJIMHIPHYCCKON
MOBEPXHOCTH U OOPATHO JIOJDKHO HaXOIUTCs B mpeaenax 33,7+1 mke (cranmapTHOE BpeMs oOpasia ),

- cTaHaapTHOE BpeMs o0pasiia Ne3 10JKHO OBITh U3BECTHO C IMOTPEIIHOCTRIO He Oonee +0,1 Mkc

JKBHBAJIEHTHAS1 HATPY3Ka.
- conpotusyieHue 50 Owm,
- IOTPEIIHOCTH COPOTUBJICHUSI Harpy3ku +5%.
- SKBHUBAJICHTHAs HArpy3Ka pacriojiaraercs B METaNIMYeCKOM KOpIyce, CHa0KEHHBIM BXOIHBIM U
BBIXOJHBIM BBICOKOYAaCTOTHBIMU pazbeMamu CP-50.

10.3 TpebGoBaHusi kK KBaIU(PUKAINH OBEPUTEJIA

K mnpoBeneHnio MOBEpKM JOMYCKAKOT JIUL, aTTECTOBAaHHBIX B KauecTBe mnosepurens CU B
nopsiake, ycraHoBsieHHOM [P 50.2.012-94 u n3yuuBLIINX YCTpONCTBO U MPUHIUI pabOThI anmnapaTypbl
10 KCITYyaTallMOHHOM JTOKYMEHTALIUH.

10.4 TpeGoBanusi 6€30NaCHOCTH

[Tpu npoBeeHUH MOBEPKH JOJDKHBI COOJIFOIATHCS CIICAYIOINE TPEOOBaHMS O€30IMaCHOCTH:

10.4.1 Ilpu npoBeaeHNH MOBEPKU JOJKHBI ObITh cobmoaens! TpedoBanus 'OCT 12.3.019-80.

10.4.2. OcBenieHHOCTh pabovero Mecra MOBEPUTENs JOJDKHA COOTBETCTBOBATH TPEOOBaHUSIM
canutapubix HopMm CH 245-71.

10.4.3. Tlpu mnpoBeneHHH TMOBEPKH HEOOXOAUMO MOJIPOOHO H3YYHTh PYKOBOJICTBO IIO
AKCIUTyaTaIllH TOBEPSEMOT0 YIbTPa3BYKOBOIO Je(heKTOCKOIIA.

10.5 YciaoBusi noBepku

[Tpu poBeneHNN MOBEPKH JOIDKHBI COOTIOIATHCS CIEYIOINE YCIOBHS:

10.5.1. Temneparypa okpyxkaromiero Bo3ayxa - 20+5°C.

10.5.2. OTHOCHTENBHAS BIAKHOCTh Bo3ayxa - 65+15%.

10.5.3. AtmocdepHoe naBieHue - 10044 xITa.

10.5.4. Hanpsoxerne nutanus cetu — 220+10B, wactora — 5051 .

10.5.5. BHemHue »5>I€KTPUUYECKHME M MAarHUTHBIE IIOJIA JIOJDKHBI OTCYTCTBOBaThb, JIMOO
HaxXOJIUTHCS B TIPEJieiaX, HE BIUSAIONINX HAa paboTy mpudopa.

10.6 ITpoBeaeHue mMoBepKH
[Ipu npoBeieHNH TOBEPKH BBIMOJTHAIOTCS BCE ONEPAIlMH 3aIIMCAHHBIEC B TAHHOM pa3Jele.

10.6.1 BuemHuii ocMoTp

[Ipu npoBeneHNr BHEITHETO OCMOTPA JI0JKHO OBITh YCTaHOBJIEHO:
- COOTBETCTBUE KOMIUIEKTHOCTH NMpUOOpa npuiaraeMoil TOKyMeHTaIiH,
- OTCYTCTBHE MEXaHHUUECKHUX MOBPEXKIACHUN AePEeKTOCKOa,
- HaJIM4Me 3aBOJICKOTO UJIM PErMCTPAlMOHHOTO HOMepa Ha mpubope,
- BCE HAAMKCH Ha anmnapaType J0JKHbI ObITh YETKUMHU U SCHBIMH,
- pa3beMbl JOKHBI ObITh UNCTBIMU.

10.6.2 Onpo6oBaHue

[ToaxIrounTh yABTPA3BYKOBOM NE(PEKTOCKON K CEeTH INepeMeHHoro Toka 220B ¢ momoribio
ucrounnka nuranus MI1-9414. Bxmounts aedexrockomn. I[Ipu ycrnemHoMm BKIIOYEHUH OJDKEH
3aropeTbes MHAWKATOP MUTAHUS U JOJDKHA MOSBUTHCS «KapTHHKa» Ha 3KpaHe Mpuodopa.
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[TpoBepuTh AciiCTBHE BCeX KHOMOK Ha MepeaHel naHenu npubdopa. KHonku momkHBI paboTaTh
COTJIACHO TEXHUYECKOMY OIUCAHUIO Ha J1e(h)eKTOCKOII.

10.6.3 Onpenesienue napamMeTpoB 30HAHPYIONIET0 HMITYJIbCA

Texnuyeckoe onucaHue reaeparopa 30HAUPYHOIIUX HMITYJIBCOB U €ro OCHOBHBIC IMAPaMETPhI
paccmotpensl B [1.4.3. [ToBepka napamerpoB ['3U npousBoautcs B cxeme usmepenuit Puc. 10.6.3.

MoeepAemeli
YNETRAZEYKOBOH
Aedekrockon

1
Ocumnnorpad

T1

Broa [—2 5 G—= [lam

Ead
[

2 ZH
HomMHHanbHaRA
Harpyszka

Puc. 10.6.3.1. Cxema onpeneneHus: napaMmeTpoB FreHepaTopa 30HANPYIOLIUX UMITYJIbCOB. 1 —
ocuusuiorpad, 2 — skBuBaneHTHas Harpy3ka 50 Owm, 3 — ynpTpa3BykoBoit nedexrockor, K1,K2 —
KoakcuanbHble Kabenu, T1 —TpoiHUK KOaKCUaIbHBIH.

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.
[ToaxrounTte ocruuiorpad K 3KBUBaJIEHTHOW Harpyske. Mcmosb3yiite mpoOHHK JenuTenb
1:10. BxonHoe conpoTuBiIeHue NMPOOHHUKA JJOKHO ObITh He MeHee 1 Mom. BxoaHas eMkocTh
npoOHuKa - He 6osee 5 nd.

2. YcraHoBuTe MaciTalObl pa3BepTkH ocuuiuiorpada: mo Beptukanu 50 B/nen, mo ropusonTtanu
40 — 100 uc/nmen.

3. B mento pedexrockona Y9812 «Hactpoiika» - «nekTpo-akycTUYecKHil TpakT» - «HacTtoTta
[13I1» ycranoBuTe wyactoTy mnpeoOpaszoBatens 2,5 MIm. DTtolf yacToTe COOTBETCTBYET
JUIMTEIBHOCTB 30HAMpYIoero nmmyisca 200 He.

Tek Boin., | f - C zanyckom
: : : : : Tun BxoAa 1
. . . . umn. K1
i NocTt. TOK
: i - AnuTenbHocTs 3K
Amnnutyaa 3 | - 200 He 2
220B
. 3 Nepem. TOK
E: &
R R i| sakopouen
L% —
. '50_0 B AU A . “':"F40..0I‘IC'A K1 - _'105 B 0
' . . . : . B K1 5 -149B
‘—~116.400nc : |1M 30
Tun exoAa | MiHEepcwa "“%"0?1':3 Begs. glchm I'Ionome_u. CmeweHwe I%%"gsak
NocT. TOK Bbikn fNonnas 70en 2.98 div | 0.000B 10 X

Puc. 10.6.3.2. Onpenenenue aMInTy bl U AJIUTENBHOCTH 30HAUPYIOIIEr0 UMITYJIbCA.
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Tek Bbin. | t3 C 3anyCKoM
. . . . . : . " HawknoH
) . . . . : . CWHXPOCWIH. B
S R
- AnuTenbHOCTb NepeAHEro T
- thpoHTa 3K -8 He -

FY

i\

b, P
PO e s B o

‘@ 50.0E : : “r10.0nc-A K1 & —105E
: : : : S : E K1 % —140E
~5.60000nC

?;I&:J"C\j]%“f ACTOUHWK | Tun exoAa| HaknoH ¥poBeHb
Epema K1 NnocT. TOK B -149 B

Puc. 10.6.3.3. OnpexneneHue IIUTEILHOCTH MTEPeIHEr0 (PPOHTA 30HAUPYIOIIETO UMITYIIhCA.

4. VYCTaHOBUTE YyCTOWYMBYIO CHHXpOHH3alMi0 ocuwuiorpadga oT mepenHero  (GpoHTa
30HIUPYIOLICTO UMITYJbca. Bech MMITyNbC TOJDKEH HAOMIOAaThCS HAa JKpaHe ociuiorpada
(Puc. 10.6.3.2.). Tlo oskpany ocimuiorpada ONpPEACTUTEe aMIUIUTYAy W JJIUTEIBHOCTb
30HUpYIOIIEr0 uMIynbca. OTMETHM, 4TO AIUTENbHOCTH 3 ompenensiercs Ha ypoBHE Y2
AMINIMTYAbBI CUTHAJIA.

5. Pacrsaute pazBeptky ocmmniorpada qo macmrada 5 - 10 ue/nen (Puc. 10.6.3.3.). IlposeauTte
U3MEpPECHUE JUTUTEIBHOCTH TMEpPEeHEro (pOHTA 30HIMPYIOIIETO HUMITYJIbca. J[JIUTEIbHOCTD
¢dpoHTa ompenenseTcs Kak Bpemst HapacTanus umiyibca ot 10% 10 90% ammuutynbl cursana.
[ToBTOpHTE BBIIIE YKa3aHHBIC M3MEPEHHSI ISl BCEX CTAHAAPTHBIX YacTOT Mpeodpa3oBaTeiei.
[TpoBenuTe cpaBHEHUE MOTYYEHHBIX PE3YIbTATOB C MACIOPTHBHIMU JIaHHBIMU J1e(h)EeKTOCKOTA.

Ammutyaa 31 nomkHa 6bITh B nipenenax 250 £50 B. JlonmycTuMoe OTKIOHEHUE AJTUTEINbHOCTH
31 nns paznuunbix yactoT [1311 coctaBnser +10%. JJnurensHocts nepeanero gponta 31 He nomkHa
npesbiath 20 He.

10.6.4 Omnpenesienne MAKCMMAJIbHOI YYBCTBUTEILHOCTH MPUEMHUKA

MaxkcuManbHy0 YyBCTBUTEIBHOCTh IPUEMHHKA YIbTPa3BYKOBOT'O Je()EKTOCKOIA BBIPAXKAIOT B
BUJIE MMHHUMAJIBHOM aMIUIUTYIbl BXOJAHOTO CHTHAJIa, KOTOPHI BOCIPUHMMAETCS Ha CTaHAAPTHOM
ypoBHe. MakcuMaibHasi 4yBCTBUTENIBHOCTh npubopa Y/19812 meHsercs B 3aBUCUMOCTH OT peXHMa
paboTel npuemMHuka. Hanpumep, B pexxuMe 0ToOpa)keHHs BBICOKOYACTOTHBIX CUTHAJIOB MaKCUMaJIbHAs
YyBCTBUTEJIBHOCTh Ha 6 ab MeHbIle, yeM B peXUME OTOOpaKEHUS JETEKTUPOBAHHBIX CHUTHAJIOB.
ITockonbky B mpubope Y9812 wucnombiyercss mudpoBas oOpaboTka curHanoB (uiabTpanmus,
JIeTeKTHPOBAaHHUE, OTCEUKA) M3MEHEHNE MaKCUMAaJIbHON YyBCTBUTEIBHOCTH ONPEAEISAETCS aIrOpUTMOM
BbIUUCIEHUH. OTCYyTCTBYeT MOTPEUIHOCTh HACTPOWKM NpHUEMHHKA, CBs3aHHas ¢ pa3dpocom
napaMeTpoB 3JEKTPOHHBIX KOMIIOHEHTOB. Bce »sK3eMIUIsIpel NPUOOPOB HMMEIOT OJMHAKOBBIE
COOTHOILIEHUS] MaKCUMAaJIbHON YYBCTBUTEIBHOCTH B 3aBUCHUMOCTH OT pexxuma paboTsl. [losTomy HeT
HEOOXO/IMMOCTH OIpPENEICHNsT MaKCUMaJIbHOW YYBCTBUTEIBHOCTH MNpPHOOpa BO BCEX pPEXKUMAX.
JlocTaTouHO MPOBEPUTh MAKCHUMAJIbHYIO YyBCTBUTEIBHOCTh B OJTHOM HamboJiee 4acTo UCIOIb3yeMOM
pexxume paboThl IPUEMHHUKA.
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MoeepAemEId

YNETRASEYKOEOH
nedekTockon
4
1 2 3 ’_I
T4-102 BC-9603 ATT-90-0,1-95/2
K1 K2 K3
Beioa [ J—[] B}{DACHHE;MA [J—+[| Bxon  Bbiog | J—[] B¥0o0 21
N
LfJ K4 |

Puc. 10.6.4.1. Cxema onpeeneHus mapameTpoB yIbTpa3ByKoBoro 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-curnaina Ha BXoJie IPUEMHHUKA TePEKTOCKOIIA.

[Topsinok omnpeneneHne MakCUMallbHOM uyBcTBUTENbHOCTU. Cobepute cxemy uaMmepeHuit Puc.
10.6.4.1. C nomouisto npoOHuka aenutens 1:10 noaximounte ociuuiorpad k nedekrockony, pazbemM
«Bxoay. I3mepenne mpoBOAUTCS CIETYIOIHUM 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
MIPOKOHTPOJIUPYHTE MapaMeTpbl TECT-CUTHAJIA, M0/1aBaeMoro Ha Bxoj naedexrtockomna Puc.
10.6.4.2.

3. C momompro cenektopa BC-9603 ycranoBute 3amepkky TecT-curHaia 30 — 50 Mkc #
JUIATENHLHOCTE TeCT curHaia 15 — 20 Mxkc.

4. TlpoBeaute HacTpoiky Aedekrockona Y/[9812. B MeHI0 «D1eKTpO-aKyCTUYECKUN TPAKT -
«Hacrtora IIDII» ycranoBute wyacroty 2,5MI'n. B wmeHo «Okpan» - «YcuieHue»
YCTaHOBHUTE MakcHUMalibHOE ycuiieHne npueMHuka 80 nb. OTkimounte cucteMy BPEMEHHOM
PEryJIMPOBKHU YyBCTBUTEIBbHOCTH.
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5. VYBennumBaiite ocnabjeHHE aTTEHIOATOpA J0 TEX MOpP TMOKa aMIUIATYyIa TECT-CHTHA He
YCTaHOBHUTCS Ha CTaHIAPTHBIM ypoBeHb nedekrtockoma (Puc.10.6.4.3.). 3adbukcupyiite
nokazanue arreHtoaropa KO [ab].

6. IIpoBeaure pacdeT MakCUMaIBbHOH YyBcTBUTEIbHOCTH UMax no ¢popmyiie.

Umax = U0*10 K20

MakcumanbHasi 9yBCTBUTEILHOCTh MpueMHHKa Y 19812 nomxHa Haxomutcs B nuamazone 150 = 50
MKB.

CTaH4apTHEIF YPOBEHE
AethekTocKona

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

0 ST K skpan {EenesropTmtibory

Puc.10.6.4.3. Buj tecT-curxaia npu M3MepeHU MaKCUMaIbHOW YyBCTBUTEIBHOCTH MPUEMHUKA
nedexTockomna.

10.6.5 Onpenaesienne moJIOCHI NPONYCKAHUS MPUEMHHKA

[TpueMHHUK yNbTpPa3BYKOBOro Je(eKTocKoma padoTaeT B HEKOTOPOM JMana3oHe 4YacTorT,
KOTOpBII (opmupyercst UPpoBbIM (UIBTpOM. TUNHYHAS YAaCTOTHAS 3aBHUCUMOCTb KO3 UIMEeHTa
yCUJIeHUsl TIpueMHMKa mpencTaBieHa Ha Puc. 10.6.5.1. 3necy Ha rpaduke ypoBeHb 0ab yka3biBaeT
ko3 uuueHT ycunenus Ha yacrore FO = 2,5 MI'n. AMmnutynHo-4acToTHas xapakrepucTtrka (AUX)
orpaHuyYeHa B 1osioce 4acToT oT FH no FB. 3HaueHus rpaHuuyHbiX yacToT FH, FB ompenenstoTcs Ha
ypoBHe —611b, T.e. Ipu yMeHbleHnn 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

ab : : : : : ok
+2 e . e T O +2
+1 ............. .............. .............. ............ +1
0 : : : : : 0

-1 T SR SRR DUTURRI ORI -1
-2

-G

. : : i I (1Y : - A :
ﬂi a 20 40 g0 a0 MKS ﬂiﬂ z0 40 B0 a0 rKS
02 oxean [Ereeronl ke8] [0 et skean [Ebreenl Mhen 1
A) B)

Puc. 10.6.5.2. Bua tecT-curHaia Ha 3kpaHe JeEeKTOCKOIa MPU ONPEIEICHUN MOJIOCH IPOITYCKAHUS
IIPUEMHHUKA.
A) Hacrpoiika Tect-curnania ¢ yacrotoit 2,5 MI'ny Ha yposens 0 ab.
b) YMmenblieHne aMImnTy/ bl TECT-CUTHAJIA HA TpaHUYHOM yacTote FH mwiu FB (ypoBenb —6 1b).

1. CobGepure cxemy wusmepenuit Puc. 10.6.4.1. C mnomompio mnpobHWKa genutens 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-
curHana 30 — 50 mMkc m jumrenbHOCTh TecT curHanma 15 — 20 mxe. [IpokoHTpomupyiite
napaMeTpbl TeCT-CUTHajla C ToMoInbio ocuwuiorpada. B npanbpHeiimeM HeoO6XoanuMo
MO/JICPKUBATh aMIUTUTYly TecT-curHaia Ha ypoBHe 200 MB. Tlostomy ocmmmtorpad moimkeH
OBITH MOCTOSTHHO TIOJIKJIFOYEH K pazbemMy «Bxom» nedekrockorna.

3. Tlpoeaurte HacTpoiiky mpubdopa Y19812. B mento «Hactpoiika» - «IJIEKTpO-aKyCTHICCKUI
TpakT» - «Yacrora [13I1» ycranoBute wactoty mpeobpazosatens 2,5 MI'. 3atem B MeHIO
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«DNEKTPO-aKyCTHUYECKUN TPaKT» - «oapobHei» orkmounte ¢punbtp HY. B mome rpannyunoi
4acTOThl (QUIBTPaA JOHKHA OBITH HAAMKCH «HET.

YcraHoBUTE OIOPHBIM ypOBEHb 4YyBCTBUTEIbHOCTH Y J[9812. BriOepure meHio «OKpaH» -
«YcuieHue» M perynupys yCHICHHWE NMPUEMHHUKA, YCTAHOBUTE aMIUTUTYJQy TECT-CUTHajla Ha
ypoBenb 0ab mo pasmetke skpana (Puc. 10.6.5.2. A).

N3mepenne HIKHEHW TpaHUYHON 9acTOThl FH. YMEHbIIIalTe 4acTOTy TECT-CUTHAJIA JI0 TeX IOp
MOKa €ro aMIUIUTY/Ia Ha dKpaHe npubopa He yMeHbIuTCs 10 ypoBHS —6 n1b (Puc. 10.6.5.2. b).
ITo mkame yvactoTr reHeparopa curHaioB (1'4-102) 3aduxcupyiite yactotry FH. B mpormecce
M3MEpPEHUIl aMIUIUTyJa TecT-CUTHalla Ha BXOZe Je(eKTOCKona J0JKHA ObITh MOCTOSHHOW -
200 MB. Cneaure 3a aMIIMTYA0M TeCT-CUTHAJA 110 dKpaHy ocumuiorpada. Ecim Heodxoaumo,
MPOBEUTE MOACTPONKY aMIUIUTY bl C TOMOIIbIO OPraHOB YIIPaBJICHUS F€HEpaTOpa CUTHAJIOB.
WN3mepenue BepxHed rpaHu4yHOW wyacToThl FB. l3Mepenue mnpoBOIUTCS aHATIOTUYHO
IpebIAyIEMy C TOW JIUIIb Pa3HUIIEH, YTO YaCTOTa TECT-CUTHAIA YBEIIMYUBACTCS 10 T€X HOP
MOKa aMIUTUTY/]a TECT-CUTHala He YMEHBbIIUTCS Ha 6 1b.

[TpoBenute u3mepenue yactoT Fu, FB 111 Bcex GUIbTOB BHICOKON 4acTOTHI. J{J1si 3TOro B MEHIO
«QNEKTPO-aKyCTUYECKUI TPAKT» - «oapoOHe» - «DunbTp BU» yctanoBure tun ¢uibTpa u
BBIIIOJIHSIITE Olepanuu 1o nyHkram 3, 4 u S.

rpaHI/I‘lHBIe HaCTOThI (I)I/IJIBTPOB HC JOJIKHBI OTIIMYATCA OT HOMHHAJIbHBIX YaCTOT HA BCJIIMYUHY

He Ooinee £10%.

10.6.6 Onpenenenue napamMeTpoB aMILUIMTY/AHOI XapaKTEePUCTUKH IPHEMHOI0 TPAKTA

[ToBepka mapaMeTpoB aMIUTUTYIHON XapaKTepUCTUKH aedekTockomna Y 19812 mpousBoauTcs B

pexuMe O0TOOpa)keHUsl JEeTEKTUPOBAaHHBIX CUTHANOB. Mcnonb3yercs cxema usmepenuit Puc. 10.6.4.1.
Brauane ammuTyna TeCT-CMTHAlIa HACTPAaWBAeTCs HA CTaHIAPTHBIA ypoBeHb nedekrockona (0 nb
pa3MeTKH 5KpaHa), 3aTeM C MOMOIIbI0 00pa3lloBOr0 aTTEHKATOpa IMPOU3BOJAAT YCTAaHOBKY TECT-
curHaia Ha ypoBHu +3 nb, -6 nb, -12n1b u —20 n1b skpana aedekTockomna, CUUTHIBAIOT OCJIa0ICHUE
aTTeHI0ATOpa U ONPENEINIAIOT MOTrPEIIHOCTH AMIUTUTYJHOW XapaKTepUCTUKU. Buna Tect-curnana npu
OTpe/ieNIEHUH MOrPEIHOCTEN aMIUINTYTHOM XapaKTepuCTUKY Noka3zaH Ha Puc.10.6.6.1.

HacTpoHka ! p28,0+00,0 653 7,388 D,DEA] HacTpoika ! p 28,000,086 7 8088 D,DEA] Hactpoika ! p 28,000,086 7 8088 D,DEA]

06.04.0d4r 15:02

A EHKA +43°C 06.04.04r 18:03

A EHka +d43°C

ab

06.04 0d4r 18:04

A Bk +d42°C

ab

Ae O
P

20 a0 &0 B0 kS 20 a0 60 30 ke 20 a0 60 B0 ke
bl s

Py

03

N.- AK. CenekTopi [ NyBHHO- ip aN.- AK. CenekTopi [NyBHHO-E 43
Toucr i IKPAH L EbnoKTon Ty R 2 [2% e 3 IKPAH it B A o

.- AK. CenekTop [ nybHHo-34:
TpaKT JKPAH [no q)pOHT}Il:] !:.lep 54

A) B) B)

Puc.10.6.6.1. Onpenenenne mapaMeTpoB aMIUIATYAHON XapaKTEPUCTUKH IPUEMHOIO TPaKTa

nedeKTocKomna.
A) YcTaHOBKa aMIUTMTY bl TECT-CUTHAIA HAa CTaH/IaPTHBINA YPOBEHb.
b) Onpenenenre norpemiHOCTH aMIUIUTY/AHON XapaKTEPUCTUKK Ha ypoBHE —6 11b.
B) Onpenenenne norpeniHocT aMIUIMTYIHOM XapakTepUCTUKU Ha ypoBHE —12 1b.

HOCJ’IG}IOB&TGJ’IBHOCTB )ICfICTBI/IfI IIprU IMOBEPKEC AMIINIMTYJHOI0O AWHAMHWYCCKOI'0 Auarra3oHa

nedexrockona (cxema usmepennit 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.
[IpokoHTpONMpyHTEe € MOMOIIBI0 OcIuIiorpada amIuIMTyqy TeCT-CUTHajlla 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» - «JNeKTpo-aKyCTUUYECKHI TpakT» YCTAaHOBUTE YACTOTy IMpeoOpa3oBarTess
2,5MI'1 ¥ peXuM OTOOPaKEHMsI JCTECKTUPOBAHHBIX CUTHAJIOB. 3aT€M B MEHIO «DJIEKTPO-
aKYCTHYECKUU TPaKT» - «1oApoOHei» ycranosute Guibtp HY — 0,75 MI'm.

3. Hacrpoiika amMmiuTynsl TeCT CUTHajla Ha CTaHJApTHBIM ypoBeHb nedekrockona. B mMeHro
«OKpaHy, perynupys ycuiaeHue npudopa, yCTaHOBUTE aMIUIMTYLy 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-CUTHaja He NOCTUTHEeT ypoBHS +3 nb mo skpany. 3adukcupyiite ocnabieHnue
arrertoatopa KB [ab]. [lorpemHocTs aMIUIMTYIHON XapaKTEpUCTHKH Ha BEpXHEH TpaHUIE
JUHAMHYECKOro Auarna3oHa onpeaesstor mo gopmyne AK.sp = Ker — KB — 31b.

5. OmpeneneHue MOTPEIIHOCTH  AMIUTUTYJHOW  XapaKTepUCTUKA Ha HWXKHEH TrpaHuIle
nuHaMmuueckoro nuamna3ona (-20 ab). YBenuwuumBaiiTe ociiabjaeHuEe aTTEHIOATOpa JI0 TEX IOp
MOKa aMIUIMTYy/Aa TecT-CUTHalla He JIocTurHeT ypoBHs -20 nb mo skpany. 3adukcupyirte
ocnabnenue arreHroatopa Ku [ab]. [lorpenrHocTs aMIIuTy IHOM XapaKTEPUCTUKU HA HUKHEH
rpaHulle AMHAMUYECKOTO AuarazoHa onpeaenstor mo gopmyne AK o5 = Ker — Ku + 201b.

6. OmpezneneHue NOTPEIIHOCTH AMIUTUTYJHOW XapakTEpUCTUKU B TMpelerax TUHAMHYECKOIro
nuarna3oHna. C MoMoIlblo aTTEeHI0ATOPa YCTAHOBUTE aMIUIMTYy TECT-CUTHAJIa Ha YpoBHU —61b
u —121b. 3adukcupyiite ocnabieHue aTTeHroaTopa s 3TX ypoBHed K. u Ko
[TorpemHoCTh aMIUIUTYJHOM XAapaKTEPUCTUKU B JTUHAMHYECKOM JIMANA30HE OMNPEAENSIIOT MO
dopmynam AK g5 = Ket — Kegyp + 61b 1 AK 25 = Ket — K jo5 + 1215.

[TorpemHocT  aMIIIMTYTHOM  XapaKTEPUCTUKH JePEKTOCKONMa He JOJDKHBI  MPEBBIIIAThH
CIEAYIOIIUX 3HAYCHU
|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
NpHEeMHHKA

HOTpeHIHOCTL I/I3MepeHI/I${ OTHOIICHUSA aMHJ'II/ITy,Z[ CUTHAJIOB Ha BXOJ1C HpI/IeMHI/IKa
ompesieNiIeTCss C TOMOIIBI0 oOpa3moBoro arreHroatopa ATT-90-0,1-95/2. Hcmomw3yercs cxema
m3mepennii Puc. 10.6.4.1. Tecr-curHan ocna0msieTcsi 0Opa3IOBBIM aTTEHIOATOPOM U 3aTeM
YCHUJIMBAETCS TPUEMHHKOM jedekrtockoma. OcrnabiicHre aTTeHoaropa M YCHJICHHE IPHEMHHUKA
CPaBHHUBACTCS 10 HHAWKATOPY, B KAUECTBE KOTOPOTO CIIYXKHUT KpaH Ae(PeKTOCKOIa.
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! HacTpoika i P30,0+DD,DA5EE‘| &355-:131#.;
06.04.04r 15:12 2L ERkA +d2°0C
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TecT-crHan -----: foveneine S Beeeee +2
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CTaHaapTHEIR YpOEEHE
fediekTocKona
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AMINUTYA A TECT-CMIHANG YCTAHAENWESETCA HA CTAHAA0THEIA
YOOBEHE C NOMOLWEH 0BPA3U0EOrD ATTEHKATORA
ATT 90-0,1-95/2

Puc. 10.6.7.1. Bua tecT-curHana npu onpeaeieHuy MOrpeliHOCTH U3MEPEHHUsI OTHOIIEHUS aMILIUTY/L

CHUIHaJIOB HAa BXOAC IMPUECMHUKA Heq)eKTOCKOHa.

[Topsimok ompeneneHusl MOTPEUTHOCTH KO3 HIMEeHTa YCHIIEHUS MPHEMHHUKa Je(EeKTOCKOIa

(cxema usmepenuit Puc. 10.6.4.1.).

1.

[TpoBenuTe HacTpoiiky mpubdopa Y/19812. Otkirounte cuctemy BPU nedekrockona. B menro
«Hactpoiika» - «ONeKTpo-aKyCTUYECKHM TpakT» YCTaHOBUTE YAacCTOTy IpeoOpa3oBaTeis
2,5MI'l u pexuM OTOOpa)X€HHsI JETEKTHUPOBAHHBIX CUTHAJIOB. 3aTEM B MEHIO «DJIEKTPO-
aKyCTUYECKUH TPaKT» - «IIOJPOOHE» yCTaHOBUTE JUANa3oH BXOJHBIX CUTHANIOB «Makc. 3X0o»
+1B. Kpome toro ycranosure puastp HYU — 0,75 MI'u. B MeHto «9kpan» ycTaHOBUTE IIUPUHY
pazBepTku 100 MKC M CHBHUI pa3BepTKH -2 MKC. B 3TOM e MEHI0O yCTaHOBUTE YCUJICHHE
nedexrockona 40ab.

[TpoBenuTe HauaabHYIO YCTAHOBKY IapaMeTpoB TecT-curHana. Yacrtora 2,5 MI'n, 3anepxka 20
— 50 Mkc, mmutenbHOCTh 15 - 30 Mie. YcranoBurte ocnabnenue arreHtoaropa 40nb. Kaptunka
Ha ’KpaHe AePEeKTOCKOIa JOJKHA OBITh YCTOMYNBOM.

Hactpoiika aMmiauTyabl TECT-CUTHalIa HA CTaHIApPTHBINA ypoBeHb Jedekrockona. C moMOIIbo
PYUKH «aMIUTUTYya» reHepaTopa curaainoB ['4-102 npoBeauTe TOUHYIO HACTPOHKY aMIUIUTY/IbI
TecT-curHasia Ha ypoeHb 01b skpana nedexrockona (Puc. 10.6.7.1.). O603HauuM ocnabiaeHue
aTTeHI0aTopa npu JaHHo# HacTpoiike Ko = 401b.

Ornpezenienne MOrpenHoOCTH K03 dUIMeHTa YCUIeHus npueMHuka B Touke S0nb. Ycranosure
ycwienne nedexrockomna 5S0nb. M3Menssi ocnabneHue aTTeHI0ATOpa YCTAaHOBUTE aMIUIUTYITY
TecT-curHasia Ha ypoBeHb Onb mo »kpany medexrockoma (Puc. 10.6.7.1.). 3aduxcupyiite
ocnabnenue arreHtoaropa Ki; [ab]. Ilorpemnocts xo3dduiimenta ycuiaeHus NpueMHUKa B
touke 50 nb onpenenstor mo popmyine AKsos = (K1 - Ko) — (50156 — 401b).

[IpoBenuTe onpeaeneHue MOrpemIHOCTH KO3 duneHTa ycuieHus npueMHuka B Toukax 0, 10,
20, 30, 60, 70, 80 nb mo aHAJIOTHH C BHIIIC TPUBEICHHBIM ITYHKTOM.

[TorpemHocts K03 duIieHTa ycuieHus NpUEMHHUKa He J0JDKHA mpeBbimath +1 nb Bo Bcem
JIMaIla30He PEryNupoBKU 4yBCTBUTENBHOCTH OT 0 10 80 nb.
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0.6.8 Omnpenenenne TMHAMHYECKOT0 IMANA30HA CUCTEMbl BpeMEHHO# peryJupoBKHU
YyBCTBUTEJIbHOCTH

B npubope V19812 peanuzoBana mudpoBast cucTeMa yIpaBJIeHHUs] YyBCTBHTEIBHOCTBIO (CM.

114.4 n
IPOU3B

[14.6). Pa3genenne oOuiero ycuwieHus MpUeMHUKA MO cuctemaMm (ycuiieHue, 3axBaT, BPY)
OJIUTCST HUCKYCCTBEHHO C TIOMOINBIO MPOTrpaMMHOrO obecredenuss mnpuodopa. I[loatomy

MaKCUMaJIbHBIM JAWMHAMUYeCKUd auana3oH BPY paBeH auHaMU4YeCcKOMy [AMana3oHy YCWICHMS
npueMHuka (cM. 114.4).

Tewka BPHY 01
Heuaenwe -51.0 ab

Toukras BPH 01 }51!0”:'0' BPY Pydnoi 3akpeTe

B 51,0400, 5
’ BFY Pudron SakpeiTe YowneHme +29.0 gf | 0T 1 FMHHOM SakpRITE

Yot Todkm

Sagepwra 00dd mkci_  F o . (591

CBpoc HacTpoRkK

e D 20 a0 B0 &0 ke

Pu

e

Syt FnyBiwoy AEH 1 RCH ¥ BEU R | | TryBanoy ACH #1y ACH #3 ™ HBU ™Y

ai: 'Eap Beikn i Belkn E BKN ]315 :,ic {lﬂﬂ Beikn & BblKn gmﬁ_!‘..‘lﬁwajﬁ
A) B)

c.10.6.8.1. Bua TecT-curHana Ha skpaHe 1e(eKTOCKONa MPH ONPeaeICHUH TUHAMUYECKOTO
nuanazona BPU.
A) HrxHss rpaHuiia ATMHAMUYECKOTO JUana3oHa.
b) BepxHss rpaHuiia AHHAMUYECKOTO AHUAIa30Ha.

HOpHI[OK OMPEACIICHUA OUHAMUYCCKOTO AHalla30Ha CHCTCMBI BpeMeHHOﬁ PEryJInupoOBKU

YyBCTBHUTENBHOCTHU (cxema u3Mepenuit Puc. 10.6.4.1.).

1.

[TpoBenute HacTpoiiky npubopa Y/[9812. B menio «Hactpoiika» - «9neKTpo-aKyCTHYECKH
TPAaKT» YCTAaHOBHTE 4YacTOoTy mpeobOpazoBarens 2,5MI'm u pexum  oTroOpakeHHs
JIETEKTHPOBAHHBIX CUTHAJIOB. 3aT€M B MEHIO «DJEKTPO-aKyCTUYECKHH TPaKT» - «OApoOHEi»
YCTaHOBUTE JUaNa3oOH BXOIHBIX CUTHaioB «Makc. 3x0» t1B. B MeHI0 «OkpaH» ycTaHOBHTE
mpuHy passepTkn 100 MKC M CIBHI pa3BEpTKH -2 MKC. B 3TOM k€ MEHIO YCTaHOBUTE
ycunenue nepexrockona 40-601b.

ITpoBeauTe HavaabHYIO YCTAaHOBKY ITapaMeTpoB TecT-curHana. Yacrora 2,5 MI'n, 3anepxka 20
— 50 mxc, maurensHOCcTh 15 - 30 MKe. YcTaHoBUTE ocia0iieHHE aTTEeHIAaTopa C TaKUM
pacyeToM, yTOOBI aMIUIUTYy/la TeCT-CUTHajla Haxoauiack Ha ypoBHe 0nb Ha skpane Y/19812.
Kaptunka Ha skpaHe AedeKTocKona J0KHa ObITh YCTONUNBOM.

Brutounte cuctemy BPY nedexrockona. B mento «Hactpoiika» - «BPU» B BepxHEM 3j1eMeHTe
ycranoBute «BKJI», 3aTeM B HIDKHEM sJeMeHTE MeHIO BblOepute cTuib BPY «Pyunoit» u
nepeluTe B peXUM penakthpoBaHusi kpuod BPY. Bup menio nokazan Ha Puc.10.6.8.1.
Hanee ynanmute aelctByromryto HacTpoiiky BPU myrem BbIGOpa snementa meHio «COpoc
HaCTpOUWKM». B pesynbrare KOppekuus yCWIeHHs BO Bcex Toukax BPY ycranaBiauBaercs B
Hoib. Toukum BPY rpymnmupyrorcs B mpeaenax dSkpaHa mnpubopa. Ecaum Heobxomumo, ¢
MOMOIIBI0 00Pa3I0BOr0 aTTEHI0ATOpa MPOBEIUTE MOACTPONKY aMIUIUTYAbI TECT-CUTHajla Ha
ypoBeHb 0ab 1o skpany.

Omnpeznenenue HIKHEH TpaHUIbl JUHaMU4eckoro nuanasona BPY. Bribepute Touky BPY 01.
YcTaHOBUTE MOJIOKEHUE TAHHON TOUKHU 3a TECT-CUTHAJIOM. Y MEHBIIANTE 10 IPEAEIA YCUIICHHUE
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B touke BPU 01. 3arem, m3meHss ocnabieHne oOpa3loBOro aTTEHIOATOPA, YCTAaHOBUTE
aMIUTUTYly TecT-curHaja Ha ypoBeHb Onb mo skpany. Bupa skxpana aedekrtockoma mocie
BBITIOJIHCHHS YKa3aHHBIX omepanuii mnpeactaBieH Ha Puc.10.6.8.1.A. 3aduxcupyiite
ociabienue odpasnoBoro arreHoaropa Ku [ab].

OnpeneneHrie BEpXHEW rpaHullbl TMHAMUYecKoro nuanazona BPY. YBenuuuBaiite 1o npenena
ycwienne B Touke BPY 01. 3arem, u3menss ocnabiieHHe oOpa3loBOTO aTTEHI0ATOPA,
YCTAaHOBHUTE AaMIUIMTYAy TecT-CurHajia Ha ypoBeHb Onb mo »skpany (Puc.10.6.8.1.b).
3adukcupyiite ocnadiienne oopas3ioBoro arreHoaropa Ks [ab].

K — KH. Jledekrockor

CUYMTACTCS MPOIICIIINM JAaHHYIO ONEPAINIO MIOBEPKH, €CIIM JMHAMUYECKU nuana3oH BPY Haxoautcs
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.
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Puc. 10.6.9.1. Bua TtecT-curnana Ha 3kpaHe AeEeKTOCKOINA MPHU ONPEIeICHUH TOTPEIIHOCTH

cpabaTbIBaHUs [TOPOTOBOT0 MHAKUKATOPA.

[TpoBenute HacTpoliky npubopa Y/19812. Otkmtounte cuctemy BPY nedexrockona. B mento
«Hactpoiika» - «DIeKTpOo-aKyCTHYECKUN TpPaKT» YCTAHOBUTE 4YACTOTYy IIpeoOpa3oBaTes
2,5MI't u pexuM OTOOpa)keHHsI AETEKTHUPOBAaHHBIX CUTHAJIOB. 3aTe€éM B MEHIO «JIEKTPO-
aKyCTUYECKUH TPaKT» - «IOJPOOHE» yCTaHOBUTE JMaNa3oH BXOJHBIX CUTHANIOB «Makc. 3X0o»
+1B. Ycranosute guistp HY — 0,75 MI'1. B mento «9xpaH» yCTaHOBUTE MTUPHUHY Pa3BEPTKU
100 MKC ¥ cIBUT pa3BepTKH -2 MKC. B 3TOM ke MeHI0 ycTaHOBUTE ycuiieHue aedexrockomna 20-
30x1b.

IIpoBeanTe HaYaJIBHYIO YCTAaHOBKY IapaMeTpoB TecT-curana. Yacrora 2,5 MI'n, 3anepxka 20
— 50 MKc, nmutenbHOCTh 15 - 30 MKC. YcTaHOBUTE OCTa0JIeHHE aTTEHI0ATOpa TaKKUM 00pa3oM,
YyTOOBI aMIUIUTY/Ia TECT-CUTHAaJa Haxoaunach Ha ypoBHe 0 nb mo pa3merke skpana. Kaptunka
Ha dKpaHe AePEeKTOCKOIa JOJKHA OBITh YCTOMYHNBOM.

Hacrpoiika cucrembr ACJI#1. B pexxume «Hactpoiika» BeIOEpUTE DJIIEMEHT TJIABHOTO MEHIO
«ACJI#1» (BHHM3Y dKpaHa). 3aTeéM B OKHE PEIAaKTUPOBAHHS TMapaMETPOB BHIOEPUTE SJIEMEHT
MmeHI0 «ACJ#1», Torna oTkpeiBaeTcs OKHO «Jlom. mapameTphl». 37ech YyCTaHOBUTE YpOBEHBb
¢ukcaruun —61b W TOWCKOBBI ypoBeHb —6O1b, BKIIOUHTE CBETOBYIO M 3BYKOBYIO
CUTHAIM3aLNI0. 3aKpoiTe OKHO «/lom. mapamerpe». B OKHE penakTHpOBaHUs YCTaHOBHUTE
pexuMm «9XO». Jlanee ycTaHOBUTE OpaKOBOUHBIM YpOBEHb TaKOW, 4YTOOBI JUHUS <«H1»
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Haxoaujach Ha pasMmetke skpaHa 0xb. YcranoBute Havano u mmpuHy cTtpoda AC/#1 Takum
o06pazom, 9ToObI 3axBaThIBasics TecT-curnai (Puc. 10.6.9.1.).

OrnpezerieHne TMOTPEMIHOCTEH  MoporoBbix uHAuUKaTopoB ACJI#1. Mensas ocmabiaeHnue
arrertoaropa ATT-90-0,1-95/2 mnaliguTe MUHUMAIBHYIO aMIUIMTYJIy TECT-CUTHaNa, IpH
KOTOpOW HavyMHAeT cpabaThiBaTh MOPOTOBBIM HHAMKATOp Ha OpakoBoyHOM ypoBHe ACJI#1.
Badukcupyiite ocmabnenne Kl. Ymenpmaiite ocnabnenue arreHroaropa ATT-90-0,1-95/2
(TecT-curHan yBEJIMYUBAETCS) U HaWOUTe €ro aMIUIUTyAy, Uil KOTOPOW YCTOMYMBO
oOHapyXHMBaeT TecT-curHal Ha OpakoBouHom ypoBHe ACI#1 (Puc. 10.6.9.1.A).
3adukcupyiite ocnadnenrne K2. ITorpemtnocts moporosoro naaukatopa ACJ#1 onpenensror
no gopmyne AK = K1 — K2 [nb]. IlpoBenure aHajoruvHble ONEpandyd IS OMpeaeIcHUs
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» BbIOEpUTE AJIIEMEHT TJIaBHOTO MEHIO
«ACJI#2» (BHM3Y dSKpaHa). 3aTeM B OKHE PEIAaKTUPOBAHMS MapaMeTPOB BBHIOEPUTE AIEMEHT
MeHI «AC/#2», Torna oTkpbeIBaeTcsi OKHO «Jlom. mapameTpsl». 31€Ch BKIIOUNUTE CBETOBYIO U
3BYKOBYIO CHUTHAIM3AIMIO. 3akpoiite okHO «Jlom. mapameTpb». B okHe pemakTupoBaHUS
ycraHoBuTe pexxuM «9XO». Jlanee yctaHOBUTE OpaKOBOYHBIM YpOBEHb TaKOW, YTOOBI JIMHUS
«#2» Haxoaunace Ha pa3meTke skpaHa 0ab. YcraHoBute Hauano u mupuHy ctpoda AC#2
TakuM 00pa3oM, YTOOBI 3aXBATHIBAJICS TECT-CUTHAIL.

Onpenenenue MOTPEeMIHOCTH moporoBoro wuHAnkatopa ACH#2. Mensis ocnabineHue
arrentoatopa ATT-90-0,1-95/2 mHaiinure MUHUMAIBHYIO aMIUIMTYQy TECT-CUTHANa, IMpU
KOTOpOM HaumHaeT cpabarhiBaTh MOporoBbiil uHANKaTOp ACI#2 — nunus «#2». 3adukcupyiite
ocnabnenue Kl. Ywmenbmaiite ocnabnenue arrenwroaropa ATT-90-0,1-95/2 (tect-curnan
YBENIMYMBACTCS) M HAWAMTE €ro aMIUIUTYIy, ISl KOTOPOM YCTOMYMBO OOHApy>KUBaeT TECT-
curHan Ha OpakoBouHoMm ypoBHe AC/I#2. 3adukcupyiite ocnabnenue K2. IlorpemrHocts
noporosoro unaukaropa AC#2 onpenenstot o popmyne AK = K1 — K2 [nb].

[TorpemHnocts cpabaTbiBaHust moporoBelx uHaukaropoB ACH#1 u AC/#2 He nomkHa

npeBblarh Benuuunbl 0,51b.

10.6.100mnpenesienne BpeMeHHOI HeCTa0UJILHOCTH YPOBHSI cpadaThbIBaHUs MOPOrOBbIX

uHaukaropoB ACI#1 u ACJI#2

OrmpezenieHe BpPEMEHHOM HECTaOMIBHOCTH TOporoBeix wuHAuKatropoB AC#1 u ACH#2
MIPOU3BOUTCS TIOCIIEC ONIPENICTICHUsI UX TOTPEITHOCTH.

1.
2.
3.

o

Hnst cuctemsr ACJI#1 BeimonHuTe yKazanus no myHktam 1-4 maparpada 10.6.9.

[TpoBenuTe BBIAEPKKY IPUOOPA B 3TOM COCTOSIHUU B TEUEHUHU 8 YACOB.

[ToBTOpPHO BHIOMHUTE YKa3aHus MyHKTa 4 maparpada 10.6.9. Haliqute BenuunHy U3MEHEHUS
ypoBHs noporosoro uuankaropa ACI#1.

Hnst cuctemsr ACJI#2 BeIOMHUTE yKa3aHM 10 MMyHKTaM 5-6 maparpada 10.6.9.

[TpoBenuTe BBIAEPKKY MIPUOOPA B 3TOM COCTOSIHUU B TEUEHUHU 8 YACOB.

[ToBTOpPHO BHIMOMHUTE YKa3aHUs MyHKTa 6 maparpada 10.6.9. Haliqute BenuuuHy U3MEHEHUS
ypoBHs noporosoro nuankatopa ACI#2.

Bpemennas HectaOuinbHOCTH YpoBHEN moporoBbix uHANKaTOpoB ACJ#1 u AC/I#2 He nomxkHa

npeBbiath BenuuuHbl 0,51b.
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10.6.11 Onpeaesienue MOrpeiHOCTH IIyOMHOMEpPa

B mpubope Y19812 nHopmupyeTcsi TOIBKO MOTPEIIHOCTh M3MEPHUTENS MHTEpBaja BPEMEHHU
(MHCTpyMEHTaJIbHAs! OTPEITHOCTH ).

Jlnist onpenenienusi MOTPEIIHOCTH TIIyOMHOMEpa UCIONB3YETCsl CXeMa M3MEPEHUH, TTOKa3aHHas
Ha Puc. 10.6.11.1.A. 3necs BpemeHHo#l cenexkrop BC-9603 wucnonp3yercss Kak yCTpPOHCTBO,
BbIpabaThIBAlOICe  UMITYJIBCHl  (DUKCUPOBAHHON  JUIMTENBHOCTH —  MAapKEpHBIE  HMITYJbCHI.
CHHXpOHU3AIMS CEIEKTOpa OCYIIECTBIISIETCS OT 30HAMPYIONIETo UMIyibca aedexrockona Y9812,
W3mepenne AIUTENPHOCTH MAapKEpPHBIX HMITYJIbCOB C BBICOKOM TOYHOCTBIO IPOU3BOAUTCS
gactrotomepom CNT-85. OZHOBpEMEHHO C MOMOIIBIO TOBEPSIEMOTO ACPEKTOCKONA OIMpPEIesieTCs
UHTEpPBAJ BPEMEHHM OT 3OHIHMPYIOLIETO0 HMITyJbca A0 3aJHero (poHTa MapKEepHOTO HMITYINbCA.
Bpemennsie cooTHomeHus nokasansl Ha Puc. 10.6.11.1.5.

VYKazaHHble ONepaliy BBIIOJIHSAIOT HE MEHEe 4YeM B 8-MH TOYKax JHana3oHa pPa3BepTKU
Y9812, 3arem mNOpOBOAWTCS CTaTHCTUYECKas OOpaboTKa pe3ylbTaTOB H3MEPEHUH IO MOJeNu
nuHenHoW perpeccun. B mpubope VJI9812 HauBbIclIas TOYHOCTb OIPEACICHHUS 3aJIEPKKU
HaOJIr01aeTCsl TIPU U3MEPEHUH TI0 MEPEXO0/Ty IXOCHTHAJIA Yepe3 HOMb. [103ToMy moBepKa morpenrHocT!
rIIyOMHOMEpA TPOU3BOTUTCS B 3TOM PEXUME.

31 CHHxpoHKzauMA BC-2603 o Y9812
CHHXp. Y9812
BC-9603 hapkepHER MMMy b
| | :
‘ Ti Mmnynec Ha
| akpade ¥03312
Mapkep
Tonn t
OediekToCkon NEOMIBOAHT HEMEDEHHE Xi
YacToTomep iﬂaap,i;;x;u 330Hero GpOHTa WCNYNECE
CNT-85 pieER

HacToToMep paboTaeT B pedHME
M3MEPEHMA LNHTENEHOCTH
NPAMOYTONEHOTD MMIYAECE

A) E)

Puc.10.6.11.1. OnpeneneHust MOrpenIHOCTH TIIyOuHOMEDA.
A) Cxema u3mMepeHu.
b) Bun curnanos.

CENEKTOR [E#

YHeT, vamepeHiin

T= 151,175 rke P 19,0+00,0p
+0,008 rke (011

..... .. e e e .. e e e . P | . PR e e e ._II'S
fe 146 1{8L L15'|:| ez 154 e
F akpan fCenextenfoyucunnf cTon |

Puc.10.6.11.2. Bun 3apHero ¢ppoHTa MapKepHOTO UMITYJIbCa Ha SKpaHe mpudopa.
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[Topsnox onpeneneHns: NOrpeUIHOCTH TITyOuHOMEpa.

1. Cobepute cxemy wusMepeHmid kak mokazaHo Ha Puc. 10.6.11.1.A. [Insa mnoakitoueHus
000pyIoBaHUS UCTOJIb3YHTE KOAKCHATIbHbIE KaOeu.

2. Hacrpoiite cTabMIbHYI0 CHHXPOHHU3AIMIO BpeMeHHOro cesiekTopa BC-9603 ot 30HaMpYIOIEro
umnyiabca nedekrockona. [lomyuute curnanm 3agHero (GpoHTa MapKepHOTO MMITyJIbCa Ha
skpane Y J19812.

3. IlpoBeauTe HACTPOHKY AJIEKTPO-aKyCTHYECKOTOo TpakTta mnpubopa VY]19812. B wmeHio
«HacTtpoiika» - «DIeKTpo-aKyCTHYEeCKUM TpakT» yctaHoBuTe wuactory IIOIT 5,0 MI'm.
Bri6epute Bua curnana — BU. B mento «Iloapobueit» yctanoBute «Makc. 9xo» - £10B.

4. Tlposemute HacTpoiKy cenekTopa YJ[9812. B mento «Cenektopy, «YCT. H3MEPEHUN» YKaKUTE
pexxuM «uepe3 0» M yCTaHOBHUTE BBIBOJ 33J€pPKKU |. BBIBOJI OCTaNbHBIX MapaMeTpOB MOXKHO
OTKJIIOUNTh. HacTpoiite mosjokeHue mopora cejekTopa M IIMPUHY MapKepa 3axBaTa Kak
nokaszano Ha Puc. 10.6.11.2.

5. Ilpoeaute HacTpoiiky wactoTomepa CNT-85. VcranoBute pexum paboThl — H3MepeHUE
JUIMTETIbHOCTA ~ UMITYJBCOB. YCTAHOBUTE TMOJOXKHUTEIBbHYIO TMOJSAPHOCTh  HCCIEIyEeMbIX
uMIyabcoB. HacTpoliTe mopor kommapaTtopa CHTHAJIOB TaKHMM OOpa3oM, YTOOBI YaCTOTOMEP
BBIBOJINJI CTA0MIIbHBIE MIOKA3aHUS ITUTEIIbHOCTH MapKEPHOTO UMITYJIbCa.

6. IlpoBeaute u3MepeHue JIUTETLHOCTA MAPKEPHOTO UMITYJIbca ¢ MOMOIIbI0 yactotomepa CNT-
85 u ompenenuTe 3aJAEPKKy 3aHEr0 (PpOHTA MAPKEPHOT'O UMITYJIbCA TOBEPSIEMBIM MPUOOPOM
YJ19812. [Ipu uzmepeHuu 3aep>kku mupuHa pazseptku Y /19812 ycranaBnuBaercs He Ooiee
12 mkc. M3Mepenus BBIMONHAIOTCS HE MEHEe YeM B §-MM TOYKaX MOBEPSEMOTro auaria3oHa 4-
2000 Mkc. PekomeH10BaHHbIE 3HAYEHUs JJIMTEIBHOCTEN MapkepHoro umnyisca 10, 50, 100,
250, 500, 1000, 1500, 1990 mxec.

7. llpoBeaute pacyer mnapameTpoB JuHEWHON perpeccun Ql, Q2 mo naHHBIM HU3MEpEHH
gactoToMepa - T; u aedekrockona - X 3mece N — konmuecTBo m3MmepeHuil. B pacuerax
TpeOyeTcs yYUTHIBaTh HE MEHee 7 3Havamx uudp.

, XT 13 X iT
: i i_i. i. i l N l N
Ql=" Nl'lN =L, QZ:ﬁZXi—%ZT-
= T 2 i=1 i=1
IZ:I‘,(F. NZ;, )

8. IlpoBepka aAgUTHBHON cocTaBisiouled mnorpemHocTy. OrmpenennTe MO HIKE YKa3aHHOM
bopMyIie alIUTUBHYIO COCTABIISIONLYIO MOTPELIHOCTH JJIsl KaXKJI0TO U3MEPEHUSI.

ATi = Xi— Q1*T; — Q2

ITpoBenute craructuyeckue pacuetsl mo 'OCT 8.207-76. Haliaure nucnepcuio MOrpelIHOCTH
(cpenHee KBaJpaTHYHOE OTKJIOHEHHME) W JIOBEpPUTENbHbIE TIpaHUIbl morpemHoctd AT, B
untepBasie BepostHocTH 0,95. Koadoumment CrbromeHTa Ui BBIOOPKM W3 8 peannzanuit
ciy4aifHo#l BennunHbI paBeH t=2,306.
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[TpoBepka cunraercs ycnemnrHo, eciau AT, He npeBsimaet Beauduny 0,006 Mxc.

9. IlpoBepka MyJIbTHILIMKATHBHON coCTaBisomield morpemuoctd. Ilapamerp Tm= |[1-Ql|
XapaKTepu3yeT IMOTrPEeNIHOCTh, 3aBUCALIYI0 OT H3MepsieMol BenuuuHbl. [IpoBepka cumtaercs
yCHEIHOM, eci 3HadeHue Tm He npesbiaer 0,00003.

IIpumeuanue. IlorpemHocTh TIyOMHOMEpa KOHKpeTHoro mpubopa YJI9812, omnpenensercs
BBIpaXXCHHEM
AT = AT, + Tm *T (mkc), T —u3mepeHHoe 3HaueHne (MKC).

10.6.120npenesieHue 4acToThl yIbTPa3BYKOBbIX KoJdebanuii I1I11

Yacrora ynpTpa3BykoBbIX Konebanuii IIDII, T1.e. dYacrora kojeGaHMI »XOCHUTHANA,
OIpEeEsAETCS C MOMOIIBIO M3MEPEHHsS BPEMEHHOIO MHTEpBala, B KOTOPBIM YKJIaJbIBaeTCs LEIO0E
YHCII0 MeproAoB. [l onpeeneHust YacTOThI HCIIONIb3YEeTCsl U3MEPUTEh BPEMEHHU MTPHOOopa, IOAITOMY
OIlEpaLlUU OINPEEIIEHUS YaCTOThI IIPe00pa30BaTeIIed BHITOIHAIOTCS TOJIBKO MOCHIE YCIEIHONW IIOBEPKU
norpemHocTy riryonnomepa I110.6.11.

T= B8, 266 mrc T= 63,737 ke b 32,0000 8 IRHTEGGENEES
0011 ke (017 0,006 rke (07 Yot |amepeHui
N
......... T4 .
fe  ET.5 BF EG5 69 695 70 Tk fe  EB7.5 63 685 63 695 70 ke
e T, e, 3 v ok L L RarL s e, ST
o 3N.- AK. ."Cenenupigrnyﬁﬂllu-zz.; o 3N.- AK. zCenex'rup“grnyﬁunu-ggd
o sssrm SKPAN o0 B mop E Fofhn tBE0 5 Sk AN _[.:.'f.es,?,.gln-g- MER... 5
A) E)

Puc. 10.6.12.1. TIporecc onpeneneHus 4acTOThl YIbTPa3BYKOBBIX KOJeOaHUH TpeoOpa3zoBaTes.
IXOCHTHAT OT oTBepCeTHs P6MM B 06pasie Ne2. [IpeoGpasosarens 11121-2,5-50°-514.

1. Tlomkmounte mpeoOpazoBarens K jaedektockomy. [IpoBeauTe HACTPOWKY dSIEKTPO-
aKyCTUYEeCKOro Tpakra mnpubopa. B menio «Hactpoiika» - «JeKTpO-aKyCTUYECKHI TpaKT»
ycranoBute yactoty 1311, Bribepure Bua curnana — BU. B mento «IlogpoOnei» yctaHOBUTE
«Makc. Oxo» - £1B. B MeHI0 «JOKpaH» yCTAaHOBHUTE Pa3METKY Pa3BEPTKH — MKC. Y CTAHOBUTE
PEXUM 33I€PKKHU 10 NIEPEXOLY Uepe3 HOJIb — B MEHIO ceJieKTopa «Y CT. U3MEpEeHUiD» BrIOepuTe
pexxuM «uepe3 O». Bximrounte BbIBO BpeMeHH 3aAepkKu (T), BEIBOJI OCTaJIbHBIX apaMeTpOB
MO3KHO OTKJTFOUHUTh.

2. YcraHoBHTE TpeoOpazoBaTesb Ha oOpaser; Ne2, mpenBapuUTENBHO CMa3aB €ro MOBEPXHOCTH
KOHTaKTHOW JKHJIKOCThIO. HaliouTe MakCMMyM SXOCHTHaJia OT OTBEpCTHSA JOMM.
3adukcupyiiTe mpeoOdpa3oBaTENb B 3TOM MOJOKEHUH.

3. Perymupys mmpuHy W CIOBUT pa3BepTKH (MEHIO «DKpaH») YCTAHOBUTE dXOCUTHAI 10 LEHTPY
9KpaHa U MakcuMaibHO pactsaute ero (Puc. 10.6.12.1.).

4. C moMomiblo CeleKkTopa MPOBEIUTE U3MEPEHHE MOMEHTOB BpeMeHH T1 u T2, B KOTOPBIX
HXOCUTHAJ MepexoauT uepe3 HyneBoe 3HaueHue (Puc. 10.6.12.1.). [Ipuuem B unTeppane T1 -
T2 MoJDKHO yKIIaIbIBaThCA HE MEHEE 3-X MEepHOI0B KOJIeOaHUH.
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5. Omnpenenute cpeauwnii nepuo konedanuit Tep=(T2-T1)/N, rae N- urcio mepruoaoB B HHTEBAJE
T1-T2.

6. OmnpenenuTe 4acTOTy yIbTPa3ByKOBIX Kosebanuii F=1/Tcp.

7. TlpoBemute mpoBepKy Ha AomycTuMoe OoTKiIoHeHue 4yacToThl [IDI1. [[ns mpeobpaszoBareneii ¢
yactoTol MeHee 1MI'T momycTMMoe OTKJIOHEHHWE 4YacTOThl OT HOMHMHaibHOM +10%, a mis
npeoOpazoBareneii ¢ vacrotamu 1 MI'11 u Boie monyctumoe otkiaonenue £20%.

10.6.13 Onpenesienue aaureabHocTH dxXocurnajia [II1

JITMTEIbHOCTh AXOCHTHAJIA YIbTPA3BYKOBOTO IpeoOpa3oBaTeliss U CKOPOCTh 3ByKa B U3JCIUU
SIBJISIFOTCS TTapaMeTpaMu, GOPMHUPYIOIMMHE Pa3pelIarolyto ClioCOOHOCTh MO AanbHOCTH. OnpeneneHue
JUTUTEIIBHOCTU 9XOCUTHAIA 3aMEHSET MPOBEPKY YCIOBHOW pa3peliaroiieil CioCOOHOCTH MO TIIyOHHE
saneranus (TOCT 23049-84).

JUTUTENBHOCTh 9XOCHIHANA ONPEACISICTCS METOIOM CPaBHEHHS, MCIIOIb3YeTCs CUcTeMa
ACHI#2.

HacTpoWka §ACH#2 3u0  Hausao D064 mkc
19.04.05r 14:38 § Ypoeere 28.5 a6 Wapmea 0007 5 rkc

Le

Eall] IR, TLIPY TN PIe

& T L R e D

Eant
E
Seaeds

Puc. 10.6.13.1. Onpenenenue JUIMTEILHOCTH 3XOCUTHAA TpeoOpa3oBarTers.
IpeoGpasosarens [1121-1,8-50%-14*14. Dxocuruan ot oTBepeTrs D6MM B 06pasiie Ne2.

1. Tloakmrouute mpeoOpazoBarens K jaedekrockomny. I[IpoBeauTe HACTPOUWKY BJIEKTPO-
aKycTU4yeckoro Tpakta npubopa. B menio «Hactpoiika» - «neKTpo-aKyCTHUYECKHH TpakT»
ycranoBute yactoty [IOII. Beibepute Bun curnama — HY. YpoBeHb oTceuku ycCTaHOBUTE
meHee —121b. B mento «IlonpoGHeit» ycranoBure «Makc. Oxo» - +1B. B meHo «Okpan»
YCTaHOBUTE Pa3METKY pa3BePTKH — MKC.

2. YcraHoBHTE TIpeoOpaszoBareinbh Ha oOpaszer] Ne2, mpeaBapHTEIbLHO CMa3aB €ro MOBEPXHOCTh
KOHTaKTHOM JKHAKOCThIO. HaiimuTte MakcMMyM »OXOCHTHaJia OT OTBepcTHS JOMM.
3adukcupyiite mpeodpa3zoBaTeab B ITOM IMOJI0KEHUH.

3. Perynupys mmpuHY M CIBUT pa3BepTKH (MEHIO «DKpaH») YCTAHOBUTE YXOCUTHAI IO IEHTPY
9KpaHa U MakcUMalibHO pacTsHute ero (Puc. 10.6.13.1.). AMIIUTYy 1y 9XOCUTHANIa YCTAHOBHUTE
Ha cTaHJapTHbIN ypoBeHb (0ab 1o pazmeTke 3KpaHa).

4. Breibepute Meno «ACI#2». [Tonp3ysace saeMeHTaMHd MEHIO, YCTAHOBHUTE TIOJIOKEHHE CTpoOa
Ha ypoBeHb —61b, Hauano U KoHel cTpoOa COBMECTHTE C MEPETHUM M 3aAHUM (PpPOHTaAMH
sxocurHana (Puc. 10.6.13.1.). B atom ciiydae mmpuna crpodba AC/I#2 paBHa JIUTEIBHOCTH
9XOCHUTHaJja Ha YpOBHE —64b OT MakcuMyma.
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[IpoBenuTe cpaBHEHHE UTMTEIHHOCTH YXOCUTHANIA ¢ MAaKCUMAIILHO JIOMYCTHUMBIM 3HAYCHHEM
JUTsl TaHHOTO Tpeodpasopartens. Mcnons3yiiTe Tabmuiy 10.6.13.1.

Tabmauma 10.6.13.1.

'YcioBHOE 0003HAYEHHE Tunosoe 3HaYeHue MakcumMaJjibHO 101yCTUMOE
211 JJIMTEJIHLHOCTH DXOCHTHAJIA, 3HAYeHHe JJIUTEeIHLHOCTH
MKC IX0CUIHaJ1a, MKC
I1111-1,25-K20 2,1 2,9
[1111-1,8-K14*14 1,6 2,2
[1111-2,5-K14 1,0 1,9
1111-5,0-K8 0,7 1,0
I1111-8,0-K5*4 0,5 0,7
1112-1,8-14*14 1,6 2,2
[1112-2,5-314 1,0 1,9
I1112-5,0-28 0,7 1,0
I1112-8,0-5*4 0,5 0,7
1121-1,8-40°-14*14 1,6 2,5
1121-1,8-45°-14*14 1,6 2,5
1121-1,8-50°-14*14 1,6 2,5
1121-1,8-55°-14*14 1,6 2,5
1121-1,8-60°-14*14 1,6 2,5
1121-1,8-65°-14*14 1,6 2,5
1121-1,8-70%-14*14 1,6 2,5
1121-2,5-40°-14 1,0 1,9
1121-2,5-45°-14 1,0 1,9
1121-2,5-50°-14 1,0 1,9
1121-2,5-55°-14 1,0 1,9
1121-2,5-60°-14 1,0 1,9
1121-2,5-65°-14 1,0 1,9
1121-2,5-70°-14 1,0 1,9
I1121-5,0-40°-28 0,7 1,0
1121-5,0-45°-28 0,7 1,0
I1121-5,0-50°-238 0,7 1,0
1121-5,0-55°-28 0,7 1,0
I1121-5,0-60°-28 0,7 1,0
1121-5,0-65°-28 0,7 1,0
1121-5,0-70°-28 1,0
I1121-8,0-40°-5*4 0,5 0,8
I1121-8,0-45°-5*4 0,5 0,8
I1121-8,0-50°-5*4 0,5 0,8
I1121-8,0-55°-5*4 0,5 0,8
I1121-8,0-60%-5*4 0,5 0,8
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1121-8,0-65%-5*4 0,5 0,8

1121-8,0-70%-5*4 0,5 0,8

10.6.14 Onpenesienue AJIUTEJIbHOCTH peBepOepaliuoHHO-IIyMOBO# xapakTepuctuku (PLIX)

PeBepOepaninoHHO-11IyMOBasi XapaKTEPUCTUKA 3TO CUTHAJ, BO3HUKAIOLUI B IpeoOpa3oBareie,
mociie BO3JCHCTBHUS 30HAMpYomero umiynbca. PIIX ckiansiBaeTcs W3 3aTyxarommx KojeOaHuin
I'HE303JIEMEHTA, aKYCTHUECKUX CHTHAJIOB, TIEPEOTPAKCHHBIX B IMpeoOpa3oBarelie, U CUTHANA PEaKIun

aJIeKTpUYecKol 1enu, B koropyto BkiatodeH [I1OI1. PIIIX onHo3HA4YHO ompenensieT pa3Mep MepTBOH
30HBI IpeoOpa3oBaTes.

HacTpoika PA0,000fakraH 1NN
15.04 05- 12 12 Hewnenwe 40,0 aB

WeuprHa 0043, 4 rakc
Caewr -002,0 ez
T T TR
: : : : 0
L1
-2

RE:
: : : : ; s - [-20
QB ] 5 10 15 20 25 30 38 KT

TRaKT

AT

aﬂﬁ .- AK. 35 3|{ﬂ;£;| ECanaxTupggrn{lﬁﬂuﬂu%E

i

[ma iEDHTﬂ
T, LN Ny

Puc. 10.6.14.1. Onpenenenue murenbHocty PIIX. [TpeobpazoBatens Hl21-2,5-400-®14.
Vcunenne 400b.

Hns npoBepku napamerpo PHIX ucnonb3yroTcst u3MepuTelbHbIE CUCTEMbI AedekTockorna,

MO3TOMY JaHHBbIE OINEpalUU JONYCKAETCS BBINOIHATh TOJBKO IIOCJIE YCHEUIHOTO BBINOJIHEHHS
onepauwmii o [1.10.6.7. n I1.10.6.11.

1. Tloagxmrounte mnpeoOpa3oBatens K jaedekrockomny. IIpoBenuTe HacTpoilKy —3J€KTpo-
aKyCTHYecKoro Tpakta npubopa. B menio «Hactpoiika» - «2IeKTpo-aKyCTHYECKHH TpaKT»
ycranoBute yactoty [IDII. Bribepute Buja curnaza — HY. YcraHoBuTe ypOBEHb OTCEUKH
curHana menee —121b. B mento «IlogpoOHeit» ycraHoBuTe «Make. Oxo» - =1B.

2. B meHio «OKpaH» yCTaHOBUTE Pa3METKY pPa3BEPTKU — MKC. Y CTAaHOBHUTE YCHJICHHE MPUEMHUKA
60, 40 u 20 nb. Ha xaxznom ypoBHe ycwieHMs omnpenenure umrenbHocTs PIIX B
MHUKpPOCEKYHJAX, MCIOJIb3ys pa3MeTKy dKpaHa Mo ropusoHtanu (cm. Puc. 10.6.14.1.).
JimrensHocte PIIIX ompenensercs kak HMHTEpBaJl BpPEMEHM OT Hayajla 30HIUPYIOLIETO
UMIyJgbca O MOMEHTa BpEMEHH, B KOTOpoM aMiumuTyna curHana PIIIX craHoButTcs Huke
ypoBHs —121b 1o pazMeTke sKkpaHa.

3. IlpoBeaurte cpaBHEHHE IMOJYYEHHBIX MAHHBIX C JIOMYCTUMBIMH 3HAUYEHUSMH JUIMTEIbHOCTU
PIIX mo tabmuue 10.6.14.1. Ecnu moutensHocth PIIIX mpeBbliiaeT HomycTUMOE 3HAYCHHE,
npeoOpa3oBaTeib IPU3HAETCS HE MPOLIEAIINM ITOBEPKY.
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Taomuma 10.6.14.1.

YciaoBHoe JomycTumble 3HaueHus AauTeabHocTH PLIX 1 pasandnbix
o0o3Hauenme 11 YPOBHeEl yCUJIeHUs1, He D0Jiee MKC
60 16 40 nb 20 ab
I1111-1,25-K20 80 40 28
[1111-1,8-K14*14 50 35 23
[1111-2,5-K14 27 18 10
1111-5,0-K8 21 13 8
I1111-8,0-K5*4 12 7 4
1112-1,8-14*14 15 8 5
[1112-2,5-314 13 7 4
I1112-5,0-28 9 6 3
I1112-8,0-5*4 7 4 2
1121-1,8-40°-14*14 45 35 20
1121-1,8-45°-14*14 45 35 20
1121-1,8-50°-14*14 45 35 20
1121-1,8-55°-14*14 45 35 20
1121-1,8-60°-14*14 45 35 20
1121-1,8-65°-14*14 45 35 20
1121-1,8-70%-14*14 45 35 20
1121-2,5-40°-14 35 27 15
1121-2,5-45°-14 35 27 15
1121-2,5-50°-14 35 27 15
1121-2,5-55°-14 35 27 15
1121-2,5-60°-14 35 27 15
1121-2,5-65°-14 35 27 15
1121-2,5-70°-14 35 27 15
I1121-5,0-40°-28 24 18 10
1121-5,0-45°-28 24 18 10
I1121-5,0-50°-28 24 18 10
I1121-5,0-55°-28 24 19 10
I1121-5,0-60°-28 24 18 10
1121-5,0-65°-28 24 18 10
1121-5,0-70°-28 24 18 10
I1121-8,0-40°-5*4 19 14 9
I1121-8,0-45°-5*4 19 14 9
I1121-8,0-50°-5*4 19 14 9
I1121-8,0-55°-5*4 19 14 9
I1121-8,0-60°-5*4 19 14 9
I1121-8,0-65°-5*4 19 14 9
I1121-8,0-70%-5*4 19 14 9
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10.6.15 IIpoBepka HOMHHAJIbHBIX 3HAYEHHI YCTOBHOWH YyBCTBUTEJIbHOCTH U OTKJIOHEHUS

YCJOBHOM YyBCTBUTEJIbHOCTH OT HOMUHAJILHOM
VYCIIOBHYIO 4YyBCTBUTEIBHOCTH OIpPENeNsiioT 1o o0pasiy Ne2 kak 3amac 4yBCTBUTEIBHOCTH

npubopa IpU HACTPOMKE MO 3XOCUTHATY OT OTBEPCTUsl JOMM, PACHOJIOKEHHOM Ha TiyOnHe 44MM.
BBINOJIHAIOT clieyrolne Onepanuu.

1.

N

[TonkmounTe mpeodpazoBaTeNb K ASPEKTOCKOIY ¢ MOMOIIb0 Kabemns. [IpoBeaure HaCTpOUKY
AJIEKTPO-aKyCTHUECKOTO TpakTa mpudopa. B meHto «Hactpoiikay - «DIeKTpo-aKyCTHUECKUN
TpakT» yctanoBute 4dactoTy [IDII. Bribepure Bun curnama — HY. B menio «IlogpoOHein»
ycranoBute «Maxkc. Oxo» - +1B.
OTKIII0YMTE CUCTEMY BPEMEHHOM PEryJIMPOBKU UyBCTBUTEIBHOCTH.
YcranoBuTe mnpeoOpazoBaTeNb Ha BEPXHIOW TpaHb obOpasma Ne2 mpeaBapuTeNbHO CMasaB
MOBEPXHOCTh KOHTAKTHOH xuakocThio. [lepememntas 1911 mo moBepxHocTn oOpasma HaiiauTe
MI0JIO’KEHUE, B KOTOPOM HaOJII0JaeTCsl MAKCUMYM 3XOCHUTHAJIA OT LMJIMHIPUUYECKOTO OTBEPCTHUS
@6mM. Ecmu HEoOXOIMMO CKOPPEKTHUPYHTE HIMPUHY Pa3BEPTKH Ae(PEKTOCKOma B MEHIO
«Okpany. 3aduxcupyiite [1311.
C noMouiblo peryjJupoBKM YCUJIEHUS MPUEMHHKA YCTaHOBUTE aMIUIMTYIy 3XOCHTHaja Ha
ypoBeHb 0ab 1o pa3meTke skpana. 3adukcupyiite ycmienue npudopa — N (ab).
Onpenenure yclIoBHYIO YyBCTBUTEIbHOCTD KaK PA3HOCTh MEXYy MAaKCUMAJIbHBIM YCUJIEHUEM U
HaiineHHbM 80-N (1b).
J171s IOBBIIIEHUSI TOCTOBEPHOCTH MPOBEANUTE ONPEIECICHNE YCIOBHOW YyBCTBUTEIBHOCTH 1O II.
3-5 He MeHee 3-X pa3 W HalauTe cCpegHee apuUPMETHYECKOE 3HAYCHHE YCIOBHOMN
YYBCTBUTEJIBHOCTH.
Onpenenure OTKIOHEHHWE YCIOBHOM YYyBCTBUTEJIBHOCTH OT HOMMHAJIBHOM, U IPOBEPHTE
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 HomuHajibHas1 ycJI0BHAA IIpenen yciioBHOM
0603Haqeﬂue H3H YYBCTBHTCJIBbHOCTD, )IB YYBCTBUTECJIBHOCTH, HE MEHEE,

b
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-l4*l4 48 38
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1121-1,8-65%-14*14 45 35
1121-1,8-70%-14*14 42 32
1121-2,5-40°-214 55 45
1121-2,5-45°-14 55 45
I1121-2,5-50°-14 52 42
I1121-2,5-55°-14 48 38
I1121-2,5-60°-214 45 35
1121-2,5-65°-14 43 33
1121-2,5-70°-14 40 30
I1121-5,0-40°-28 40 30
1121-5,0-45°-28 40 30
I1121-5,0-50°-28 39 29
I1121-5,0-55°-28 37 27
I1121-5,0-60°-238 35 25
I1121-5,0-65°-28 33 23
I1121-5,0-70°-28 32 22
I1121-8,0-40°-5*4 22 12
[1121-8,0-45°-5*4 22 12
[1121-8,0-50°-5*4 22 12
[1121-8,0-55°-5*4 21 11
I1121-8,0-60°-5*4 20 10
I1121-8,0-65°-5*4 19 9
I1121-8,0-70%-5*4 18 8

10.6.16 OnpenesieHne BpeMeHHO HeCTa0NJIbHOCTH YYBCTBUTEJbHOCTH

OTIepaIHH.

1.

N

[Ipu ompeneneHnn BpeMEHHON HECTAOMJIBHOCTH UYBCTBUTEJILHOCTH BBIMOJHSIOT CIEAYIOIINE

[IpoBeauTe HACTPOUKY MPUOOPaA U ONPEEICHUE YCIOBHON YyBCTBUTEILHOCTH 1O 00pa3iry No2

- BBITIOJTHUTE OTepaluu 1o nyHkram 1-4 maparpada 10.6.15.
[TpoBeauTe BBIICPIKKY MPUOOPA B 3TOM COCTOSIHUU B TEUCHUHU 8 YACOB.

[ToBTOpHO BBINOJHUTE YKa3aHWs NyHKTOB 1-4 maparpada 10.6.15. Haiinute Benuuuny

YCJIOBHON 4yBCTBUTEIBHOCTH.

Onpenenure BPEMEHHYI0 HECTAOMJIBHOCTb YYBCTBUTEJIBHOCTH KaK pa3HOCTh YCIOBHOMN

YYBCTBUTCIBHOCTHU OO BBIACPIKKU an6opa H ITOCJIC HEC.

HecrtabunpHOCTH YCHOBHOﬁ YYBCTBUTCJIBHOCTH B TCUCHUU 8 JacoB He JOJDKHa HPEBBINIATH

BennunHy 11b.

10.6.17 Onpenesienne TOYKH BBOJA M CTPEJIbI YJIbTPAa3BYKOBBIX HAKJIOHHBIX Mpeodpa3oBaTeJiei

Touka BBOJA W CTpeia HAKIOHHOTO MpeoOpa3oBaTens ompexaenserca mno oOpasimy Ne3 wu3

komiuiekta KOVY-2. HpI/I OMPCACIICHUH YKA3aHHBIX MMAPAMCTPOB BBIITOJHAKOT CICAYIOMIUC OIICpAallUuH.

1. TloaxmirounTe HaKJIOHHBIM TpeoOpas3oBaTellb K Ae()EKTOCKOIy € MOMOIIBIO COBMEIIEHHOTO
kabens. IlpoBemuTe HACTPOMKY AIIEKTPO-aKyCTHUECKOro TpakTta mpubopa. B  meHio
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«Hactpoiika» - «9IeKTpo-aKyCTHUYeCKui TpakT» ycraHoBute 4dactoTy [IDI1. BriGepute BUI
curHana — HY. B menro «lloapo6neit» ycranoBute «Makc. 9xo» - £1B.

YcranoBute npeoOpa3oBaTelib Ha BEPXHIOI TIpaHb oOpa3na Ne3 mpeaBaputTenbHO cMmaszaB
MOBEPXHOCTh KOHTAKTHOM XUAKOCThIO. [lepementas 1911 mo moBepxHOCTH OOpa3iia HalWauTe
MOJIOKEHHE, B KOTOPOM HaOJI0JaeTcs MaKCHUMyM AXOCUTHAja OT OOKOBOW IMJIMHIPHYECKOMN
noBepxHocTy obpaszua. Eciu HeoOXouMo CKOPPEKTUPYITE IIMPUHY pa3BepTKU JedeKToCKona
B MeHIO «Jkpan». 3adpukcupyiite [1311. [IpoBepbTe coBnajeHNe TOUYKH BBOIA C METKOM 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 mKany, HAHECEHHYIO Ha OOKOBYIO T'paHb 00pa3ia Ne3.

. I[J'ISI IOBBIIICHUA JOCTOBCPHOCTHU IMPOBECAUTE OIPEACICHUC TOYKM BBOJAa U CTPECIbI

npeoOpaszoBarenst He MeHee 3-X pa3. Halingute cpeanee 3HaueHue CTpeiabl U CpelHEe
MOJIOKEHUE TOYKM BBOJAA. Eciau OTKIOHEHME HAWJAEHHOM TOYKM BBOJA NpPEBBILIAET MM
OTHOCHUTEJIBHO METKH, yka3zaHHOW Ha IIOIl, Hanecute HOBy10 TOUKy BBOAa Ha kopmyc IIOII ¢
JIBYX CTOpPOH.

[IpoBeaute cpaBHenue ctpensl [IDI1 ¢ MakcCuManbHO OMYCTUMBIM 3HAUEHHEM, YKa3aHHBIM B
tabnuue 10.6.17.1. Ecnu crpena mpeoOpaszoBaTensi MPEBBIIACT MAKCHMAIbHO JIOMYCTHMOE
3HaueHue, nanHblil 1011 npuszHaeTcs He mpoueAnM MOBEPKY.

Tabmuua 10.6.17.1.

Yci10BHOE Tunosoe 3HaYeHHne MakcuMaibHO 101yCTUMOE
o0o3Havenme D11 crpeast III11, Mmm 3HaueHue crpeibl 111, mm
1121-1,8-40%-14*14 10 12
1121-1,8-45%-14*14 10 12
1121-1,8-50%-14*14 10 12
1121-1,8-55%-14*14 10 12
1121-1,8-60%-14*14 10 12
1121-1,8-65%-14*14 10 12
1121-1,8-70%-14*14 10 12
1121-2,5-40°-314 9 11
1121-2,5-45%-514 9 11
1121-2,5-50°-314 9 11
1121-2,5-55%-514 9 11
1121-2,5-60°-314 9 11
1121-2,5-65%-14 9 11
1121-2,5-70°%-14 9 11
1121-5,0-40°-238 7 9
1121-5,0-45%-8 7 9
1121-5,0-50%-238 7 9
1121-5,0-55%- 8 7 9
1121-5,0-60%-238 7 9
1121-5,0-65%-28 7 9
1121-5,0-70°-28 7 9
1121-8,0-40°-5*4 4 7
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1121-8,0-45°-5%4

1121-8,0-50°-5*4

1121-8,0-55°-5*4

1121-8,0-60°-5*4

1121-8,0-65°-5*4

ING NI Y TN N
ENIEN] EN] BN EN] EN

1121-8,0-70°-5*4

10.6.18 Onpenesienne HOMUHAJIBHBIX 3HAYEHHH YIJIOB BBO/IA YJIbTPa3BYKOBBIX
npeodpazoBareJieil M OTKJIOHEHHUS YIJIOB BBOJAA OT HOMMHAJIbHBIX 3HAYEHU I

YTr01 BBOJIa HAKIIOHHOTO MpeoOpa3oBaTelis onpeneistoT mo oopasmy Ne2 u3 komrmiekra KOV -

2. BBINOJHSAIOT CHEAyIONUe Onepauu.

1.

B ow

[TonkitounTe HAKJIOHHBIA INpeoOpa3oBaTenb K JAEPEKTOCKONY C MOMOIIbIO COBMEIIEHHOTO
kabens. IlpoBemuTe HACTPOWKY DIIEKTPO-aKyCTHUECKOTO TpakTta mpubopa. B  MeHio
«Hactpoiika» - «OneKkTpo-akycTHueckuil TpakT» ycraHoBute dactoTy I[IOI1. Beibepute Buj
curnana — HY. B mento «IlogpoOneii» 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 HAOJIIOJIaeTCs MAaKCHUMyM SXOCHTHana oT oTBepctusi U6 mm. Ecim
HEOOXOAMMO CKOPPEKTUPYHTE IIUPUHY pa3BEePTKU JAePEKTOCKONa B MEHI0 «DKpaHy».
3adpukcupyitte IIDI1. IlpoBenure orcuer yriia BBOJA IO IIKale, HAHECEHHONW Ha OOKOBYIO
rpanb o0pa3zua Ne2. OrcueT npou3BOAUTCSA OT TOUKH BBOJIA.

BoinonHuTe onepauuu 1o myHKTy 2 He MeHee 3-X pa3. Haiinure cpeqHee 3HaueHue yria BBOJA.
Onpenenure OTKIOHEHUE YIJla BBOJIa OT HOMHUHAJIBHOTO 3HAYEHHUSI.

[TpoBenute cBepky oTkioHeHus yria BBojaa II3II ¢ momyctumbiM 3HaueHueM. Mcnonb3yiiTe
nanubie Tabmuipl 10.6.18.1. Ecniu oTkiioHEeHHE yrita BBOJA MPEBBIMIAET TOMYCTUMOE 3HAYCHHE,
npeoOpaszoBareib MPU3HAETCS HE MPOILIEIIUM TOBEPKY.

Tabmnma 10.6.18.1.

YciaoBHOE HoMuHaJIbHOE 3HAYECHHUE JomycTrmoe OTK/JIOHEeHue
odo3nauenme I1II1 yrjia BBoJa, rpaja yrJja BBOJa OT
HOMMWHAJIBHOI'O, rpaz[
1121-1,8-40°-14*14 40 2
1121-1,8-45%-14*14 45 2
1121-1,8-50°-14*14 50 2
1121-1,8-55°-14*14 55 2
1121-1,8-60°-14*14 60 2
1121-1,8-65°-14*14 65 3
1121-1,8-70°%-14*14 70 3
1121-2,5-40°-14 40 2
1121-2,5-45°-514 45 2
1121-2,5-50°-14 50 2
1121-2,5-55°-14 55 2
1121-2,5-60°-14 60 2
1121-2,5-65°-14 65 3
1121-2,5-70°-14 70 3
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1121-5,0-40°-38 40 2
1121-5,0-45°-8 45 2
1121-5,0-50°-8 50 2
1121-5,0-55°-8 55 2
1121-5,0-60°-8 60 2
1121-5,0-65°-38 65 3
1121-5,0-70°-8 70 3
1121-8,0-40°-5*4 40 2
1121-8,0-45%-5%4 45 2
1121-8,0-50%-5*4 50 2
1121-8,0-55%-5*4 55 2
1121-8,0-60°-5*4 60 2
1121-8,0-65%-5*4 65 3
1121-8,0-70°-5*4 70 3

10.6.19 IIpoBepka pa6oTocnocoOOHOCTH HH(POPMAILMOHHOI cHcTeMBbI JedexTocKkona

3necy mpoBepstoTcs (GYHKIMH HHDOPMALMOHHOM CHUCTEMBI AEPEKTOCKONAa — CUUTHIBAHHE
JaHHBIX M3 YIBTPa3BYKOBOTO IMpeoOpa3oBareis, 3alOMUHAHUE-3arpy3ka HacTpoku mpubdopa,
3alIOMUHAHUE-TIPOCMOTP  PE3yAbTAaTOB KOHTPOJs, paboTa CHUCTEMBl 3aMUCU-BOCIPOU3BEICHUS
TOJIOCOBBIX COOOIIEHUH, H pabOTOCIIOCOOHOCTh KaHalla mepeaaydn JaHHbIX B DBM.

1. Tecr opHompoBoaHOro wuHTepdeiica (MpoBepka UYTEHUS JAaHHBIX  YJIbTPa3ByKOBOI'O
npeoOpasosarens). [logkmounTe ynbTpa3BykoBoi npeodpa3zoBareib K 1e(EKTOCKOMY ¢ MOMOIIBIO
mraTHoro kabens. CoelMHUTE KOHTaKT OJHONPOBOAHOrO HHTepdeiica mpeoOpasoBarens ¢
KoHTakToM «IIDQII» Ha mnepenHel maHenu mnpubopa. CuUuTBIBaHME JAHHBIX IpeoOpa3zoBaTes
OPOMCXOIUT aBToMaTHuecku. Ha skpan mnpubopa BBIBOAMTCA OKHO ¢ HHpopMaiued o
npeoOpasosarene. CpaBaute TUI U HoMep [1311 ¢ naHHBIMU B OKHe.

2. Tect 3amOMHHAHMS HACTPOWKHM NMpUOOpa M M3BJIeYeHHE ee U3 MAMATH. YCTAaHOBUTE PEXUM
«Hactpoiika» ¥ mnpoBeAWTE MPOU3BOJIBHYIO HACTPOMKY BCEX CHUCTeM Mpubopa. 3amuimre
napameTpsl HacTpoilku Ha Oymary. Haxmure kHomky «/laHHble», BbIOepHTE OAMH M3 (ailnos,
3aMyIINTe KOMMEHTApUM M TOJIOCOBOE COOOIIEHUE, 3aTeM COXpPAaHUTE HACTPOMKY B 3TOM (ailne.
VYnpasiaeHne MeHIO MoApoOHO wu3noxkeHo B [16.9. Brikmounte pedexrockomn. BxiarounTe
nedexTockorn. YcraHoBute pexxuM «Hactpoiika». Haxxmure kHonky «/laHHble» U BbiOepute (aiin
paHee crenaHHod HacTpoiiku. [IpoBeppTe kKomMMmeHTapuu. [Ipocnymaiite ronocoBoe cooOuieHue.
3arpy3ure HacTpoiky. CpaBHUTE pealibHble TapaMeTpbl HACTPOHKH 1e(hEeKTOCKOIA C 3aMUCIMH.

3. Tecr 3amoMuHaHHMS PpPe3yJbTATOB KOHTPOJIS M HX NPOCMOTP. YCTaHOBUTE DPEXKUM «Y3
KOHTPOJIbY», B MEHIO «DYHKIIUN» MPOBEANTE 3alIOMUHAHNE KAaKUX-THOO CUTHAIOB U UX MPOOEros.
3adukcupyiite sxocurHanabsl Ha sKpaHe npuodopa ¢ momoiupio MeHo «CTOID». BeizoBure meHro
3anucu JaHHbIX B ¢aitn (kHomka «JlaHHbIe»). 31ech, 3alMIINTE KOMMEHTAPHUH U TOJIOCOBOE
cooOlIeHne, 3aTeM COXPAaHUTE pe3ybTaThl KOHTPOJS B 3TOM (paiine. YrpaBieHHue MEHIO 3aluCH-
IPOCMOTpPa PEe3yAbTaTOB KOHTPOJIS MOAPOOHO paccmarpuBaercs B [17.5. BoikmrounTe
nedexTockorn. Bxmounrte nedeKToCcKon. YCTaHOBHUTE PeXUM «Y3 KOHTPOJIb», HAKMHUTE KHOIKY
«JlaHHBIe» U TIEpEUIUTE B PEXKHUM IIPOCMOTPA PE3yIbTaTOB KOHTpOIs. BriGepute (haiin, B KOTOpHIiA
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Obu1 3anucan TectT. [IpoBeprTe KOoMMeHTapuu. [IpociymaiiTe romocoBoe coodbmenue. [IpoBeprTe
BU/J] 9XOCUTHAJIOB U JJaHHBIE U3 MEHIO «DYHKIIHUN».

4. IlpoBepka cBsizu nmpudopa ¢ IBM. CoeauHute NmpuOOp € MEPCOHAIBHBIM KOMIIBIOTEPOM C
nomoinbio kadens USB. Bximounte npubop. Brimrounte kommnbtorep. [locne 3arpy3ku koMmmbroTepa
3alycTUTE MporpaMmy uTeHus 3kpaHa nedexrockoma UD9812 USB_Scan_DX.exe, kotopas
MOCTABJISETCS 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 koTOpOoM oTOOpaxkaeTcs
cogepxkxumoe dskpaHa Y 19812 B peanbHoM BpemeHu. IIpoBephTe NpaBWIBHOCTH MEPEAAYH
uHpopmanuu.

ﬂ Bupiyansuwk gedextockon ¥A9812 V21.08 (yctponacteo Still Image)
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Puc.10.6.19.1. Otobpaxenue sxkpana aedexrockona Ha MOHUTOpe DBM.

[TpoBepka pabOTOCTIOCOOHOCTH WH(GOPMALMOHHOM CHCTEMBl Je(PEKTOCKONa CUUTaeTcs
YCIEIIHOM, €CIT BCE TECThI, IPUBEJCHHBIE B JAHHOM Pa3/ielie, BHITOIHSIIOTCS 0€3 OUIOoK.

10.7 OdopmiaeHue pe3yabTaTOB NOBEPKH

Pe3ynbraThl moBepkH 3aHOCAT B MPOTOKOJ, (hopma KoTtoporo npuseneHa B [Ipmnoxenun 1.
[TpousBoauTCs CpaBHEHHE U3MEPEHHBIX MTapaMEeTPOB Ae(PEKTOCKOIA C MACIOPTHBIMU 3HAYEHUSMHU.

10.7.1. B ciay4ae cooTBeTCTBUSI MapaMeTpoB AePEKTOCKONa MacHOPTHBIM JAHHBIM BbIIAeTCs
CBHJIETEIBCTBO O noBepke B coorBercTBUM C [1P 50.2.006, CH ki1eiMHUTCSI OTTHCKOM KPYIJIOTO KilelMa
Ha cypryue (WIM MacTUKe) B MIpelHa3HAuUE€HHBIX I 3TOr0 MECTax MPOTOKOJ MOBEPKH YCTAHOBICHHON
dopmel (cm. [Ipunoxenue 1).

[TonoxxurenbHble pe3yNbTaThl NEPBUYHON MOBEPKH OQOPMIISIIOTCS JOMOIHUTEIBHO
3anMchbio B (OpMyJisipe pe3ysbTaToOB M JaThl MOBEPKU; MPU ATOM 3aMUCh YIOCTOBEPSIOT OTTHCKOM
KJIenma.

10.7.2. B cnydae oTpumaTenbHBIX pe3ynbTaToB moBepkn CU mpu3HaeTcs HENPUTOMHBIM K
JaJbHENIeH 3KCIUTyaTallui, aHHYJIUPYETCsl CBUIETENbCTBO, TAaCUTCS KIEMMO U BBIJACTCS U3BEIICHUE
0 HE NPUTOTHOCTH € YKa3aHHWeM NpuyuH B cootBercTBuu ¢ [1P 50.2.006.
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10.7.3. JomyckaeTcst orpaHUYCHHE XapaKTEPUCTHK 1e(HEKTOCKOMA, €CIIH MTPHOOP UCTIOIb3yeTCs
JUIsL pa0OThI IO KOHKPETHBIM METOAMKAM YIbTPa3BYKOBOTO KOHTPOJIsl. B mpoToKose MOBEpKU JOIAKHBI
OBITh yKa3aHbl MapaMeTpbl Ae(PEeKTOCKOIa, MOBEPEHHbIE HE B MOJHOM O0bEME, a TaKKEe METOIUKU
YABTPA3BYKOBOI'O KOHTPOJIS, [0 KOTOPBIM JOMYCKAETCs UCIOIB30BaTh AEPEKTOCKOII.
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11 HeucnpaBHOCTH M MeTOJbI HX YCTPaHEHHS

HexoTtopsle BUbI HEHCITPABHOCTEN M CITIOCOOBI UX YCTpaHEHUs MpuBeAeHbI B Tabmmme 11.1.

Tabmuua 11.1.

HaunmenoBanmue HECUCIIPABHOCTH, BHCIIHEE
MMPOSABJICHUE U NONMOJTHUTEJIbHBIC
IMPpU3HAKHA

BeposiTHast
NpUYNHA

Metoa
yCTPpaHeHUs

1. IIpu nomneITKe BKIOYEHUS IPpUOOpa BhIIAETCS
3BYKOBOW CHTHAJI, MPUOOP HE BKITIOYACTCH.

[Tonnelii pazpsan
AKKyMYJITOpA.

IIpoBectu 3apsn
AKKyMYJIATOpa WU
3aMEHHTH €TO.

2. Her noacBeTky MaTpUYHOTO TUCILIES.

Brixon u3 crpos

Tpebyercst peMOHT Ha

nammel CCFL B IPEANPUATHI

JMCILIEE. U3TOTOBUTEIE.
3. Her peaknuu nmpubopa Ha Haxatue kHomnkd | OTka3 kHomouHo# | TpeOyercst 3ameHa Bcel
Ha [epeHeN aHeu. KJIaBUATYpPbI KJIaBUATYyphl Ha

IIEpEAHEN aHENH.

4. Her »>xocwrHajioB ¢ yibTpa3BykoBoro |OOpsIB B kabene, |PemoHT kabes.
npeoOpaszoBaresl. COEUHSIOLIEM

npudop u 1911
5. He mnpousBomuTcs cuuThiBaHME JaHHBIX | Beixox U3 cTpos 3ameHa
npeoOpaszoBarenst  4epe3  OJHONPOBOJHOM | MUKPOCXEMBI, npeodpaszoBaresl.
uHTepdeiic YCTaHOBJICHHOM B

11911

12 MapkupoBaHue U IJIOMOUpPOBaHUHE MPUOOpa

HaumenoBanue mnpubopa "Y/19812" nHaHeceHo Ha mnepeiHel maHenu. 3aBOACKONW HOMeEp
npubopa 1 ata U3rOTOBJIECHUSI HAHOCUTCS Ha UIMJIbAMKE, YCTAHOBICHHOM Ha 3aJHel MaHemH.

ToBapHbIl 3HAaK NPEANPHUATHI-U3TOTOBUTENS] HAHOCUTCS Ha 3ajHeld maHenu npubopa. Ha
OJTHOM M3 BHHTOB, COEJMHSIOIIEM 3aJHIOI0 MaHedb MpuOopa, yCTaHABIMBAeTCs MJIoMOa ¢ HOMEPOM
npuemku OTK.

13 IIpaBuia XpaHeHHMsI M TPAHCIIOPTHPOBAHMSA NPHGOPa

Hedextockonsl Y]JI9812 nomKHBI XpaHUTHCS B CYXOM IIOMEIIEHWH B COOTBETCTBHUHU C
ycnoBussmu xpaneHus 1 mo I'OCT 15150-69. B momenienun uisi XpaHEHUS HE JOJDKHO OBITh
TOKOTPOBOJAIIECH NbLIM, MapoB KUCJIOT, IIEJIOYed, a TaKKe ra3oB, BBI3BIBAIOIINX KOPPO3UIO U
pa3pyLIaomuX U30JISIIHIO.

JlepexTockonbl JOMKHBI XPaHUTHCS Ha CTelllakax. PaccTosHue MexXIy CTeHKaMu, MOJIOM
XpaHWIHIIA U 1e(PEeKTOCKONOM MOJKHO ObITh He MeHee 100 MM. PaccTositHue MEXTy OTONUTEIbHBIMU
YCTPOWCTBAMHU XPaHWIHII U 1e(DEKTOCKOIIaMu J0JKHO ObITh He MeHee 0,5 M.

VYnakoBaHHble Je(EKTOCKONBl MOTYT TpPaHCHOPTUPOBATHCA JIOOBIM BHUIOM TpPAHCIIOPTA,
MIPENOXPAHSIONINM UX OT HEIOCPEICTBEHHOTO BO3IEUCTBUS ocaakoB B coorBeTcTBUU ¢ ['OCT 12997-
76 u "O01muMHU IpaBUJIaMU TIEPEBO3KH IPy30B".

[Ipu mepeBo3ke BO3AYIIHBIM TPAHCHIOPTOM YIAaKOBaHHbIE NE(EKTOCKONBI PacIoJiaratoTcsl B
repMETU3UPOBAHHBIX U OTAININBAEMBIX OTCEKAX.

PaccTaHoBka U KperuieHHe SIIUKOB C 1e(EeKTOCKONaMu B TPAHCHOPTHBIX CPECTBAX JIOJIKHBI
UCKJIIOYaTh BO3MOXHOCTh UX CMEUIEHHUS, YIapOB U TOTYKOB.
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14 CBuaerejJbCTBO 0 KOHCEPBAMH U YIIAKOBKE

13.1 CBuaeTebCTBO 0 KOHCEPBaLMH.
Hedexrockomn ynerpa3BykoBor Y9812 3aBoackoii Homep
MOJBEPTHYT KOHCEPBAIMH COTJIACHO TPEOOBAaHUAM TEXHUUYECKHX ycioBuit 46.5537.001.01.000 TV.

[aTa xoHcepBauuu

Cpox KoHCepBaLuu

KoHcepBanuro npounssen

(¢.m.0. moamuCH)

N3penue nocie KOHCEpBALMY IIPUHSI

(.¢.n.0. moamHCH)

13.2. CBuaeTeJbCTBO 00 yIIaKOBKe.
Hedexrockon ynbTpa3BykoBoit Y9812 3aBojickoii HOMep
YIIAaKOBaH COTJIACHO TPeOOBaHMSIM TEXHUYECKUX yciaoBuid 46.5537.001.01.000 TY.

[ara ynakoBku

VYakoBKy npou3Ben

(¢.m.0. moamICH)

W3nenue nocie ynakoBKY IPHHSIT

(¢.1.0. moAMHCH)
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15 TapanTuiinbie 00513aTeIbCTBA U CBEJIEHUS 0 PeKJIaMaIUsIX

W3rotoButenb TrapaHTHPYEeT COOTBETCTBUE YIbTPa3ByKoBoro jedexrockona YJ[9812
TpeOOBaHUSAM TEXHUYECKHUX YCIOBHH TpU COONIONEHUHM TOTPEOHUTENEeM IMpaBHI AKCIUTyaTalluH,
TPAHCIIOPTUPOBAHMSI U XPAHEHUs, YCTAHOBJIEHHBIX TEXHMUYECKUMHU ycioBusmu 46.5537.001.01.000
TY.

["apaHTUitHBIN CPOK XpaHeHHs JePeKTOCKoNa - 1 TOA CO JHS €ro U3rOTOBJICHHUS.

["apaHTUiHBIN CPOK SKCIUTyaTauu aedeKTockona - 1,5 roga co JHs BBOAA €T0 B
IKCILITyaTalHIo.

Cpennnii cpok ciy)0bl 1epeKToCKOIa - HE MEHee 5 JieT.

Peructpupyrorcsi Bce npeabsBICHHbIE PeKJIaMallMd U X KpaTkoe coxaepkanue. Ilpu oTkaze B
paboTe WM HeUCpPaBHOCTH 1e(EKTOCKONA B IIEPHOJ] TapaHTHH U3TOTOBUTES, TOTPEOUTENIEM T0JKECH
OBITh COCTaBJIEH aKT O HEOOXOAMMOCTH PEMOHTa M OTHIPaBKU Je(PEKTOCKONa MPeaIpUsTHIO-
M3TOTOBHTEIIO WM BBI30BA €T0 MPEICTABUTEIIS.

Tabmuna 15.1.

Jlara Conep:xkanue Kaxkum o0pa3zom u kem IMoanucek
peKJaMalui | BOCCTAHOBJIEHO M3/IeJINe
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HaumeHnoBanue nosepstomen
OpraHu3aIu

16 INPOTOKOJI NOBEPKH
110 CHUCTEME HYMEpPALUU IPEIIPUATHS

VYnabpTpa3BykoBoit aedekrockon YJ[9812 Ne
usroroButens. [IpuHannexammii npenpusTuio

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 , o0pazerr Ne3 Ne , OkBHBaJieHTHas Harpy3ka 50 Om Ne
VYcnoBust noBepKuU:
TemnepaTypa OKpyKarolero Bo3yxa °C, OTHOCHUTEIIbHAS BIAKHOCThH BO3/lyXa %,
HaIpsKEHUE TUTAaHUs CETU B, yactora I
Pe3ysabTarsl NOBEPKH
Honyckaemble | [leiicTBu- BoiBoa
Onepanuy NoBepKHU M onpeaessieMble NapaMeTpbl 3HAYeHUS TeJbHbIE
3HAYCHUS
Buemnuit ocMoTp T'onen
OnpoboBaHue ['onen
[TapameTpbl 30HAUPYIOLIETO 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
nedekTockona
[Tonoca npomyckanust npueMHUKa (TpaHudHbIe 9acToThl | 0,6+12 MI'L,
¢wieToB BU Fu +FB) 0,8+12 MTI'ny,
1,2+12 MI'n,
0,6+6,5 MI'Li,
0,8+6,5 MI'i,
1,2+6,5 MI'i.

[TapameTppl aMIUIUTYIHON XapaKTEPUCTUKH IPUEMHOTO
TpakTa. [lorpemHocTs aMImInTy JHOW XapaKTepUCTUKU
IPUEMHUKA Ha YPOBHE
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+3 nb, +0,3 nb
0 nb (macrpoiika) | e
-6 1b, +0,3 nb
-127b, +0,5 b
-20mb +1,0 1B
[TorpemtHocTh M3MEPEHUST OTHOLLICHUS AMILIUTY/
CUTHAJIOB HA BXOJ€ PUEMHHKA — [OTPEIIHOCTh
YCTAaHOBKHM YCHJICHHUS IPUEMHHKA B PA3JIUYHBIX TOUKaX
JUHAMHUYECKOI0 TMara3oHa.
Onb, + 1,0 nb
10zb. +1,0 b
20nb, +1,0 nb
30xb, +1,0 nb
40nb (HacTpoiika) 0 0
501b, + 1,0 1B
601b, +1,0 1B
70nb, +1,0 1B
801b. + 1,0 1B
JuHaMuueckuil 1uana3zoH BpEMEHHOMN peryaupoBKU 80 £1 nb
YYBCTBUTEJIBHOCTH
[TorpemrHocTs moporoBeix HHAUKATOPpoB ACJI#1, He 6onee
ACL#2 +0,5 nb
BpemenHnas HecTaOMIBHOCTH YPOBHS CpaOaThIBaHUS He 6onee
noporosbix uHAUKaTopoB AC/I#1 u AC/I#2 B Teuenuu 8 +0,5 nb
4acoB
[TorpemrHocts ryouHOMEpA. + (0,006+
0,00003*T)
MKC
YacToTa ynpTpa3ByKoBbIX konebanuii [1311
JmurensHOoCTh X0curnana [1211
JlnurenpHOCTh peBepOepallmOHHO-IITYMOBOM
xapakrepuctuku 11011
HomunanbHOE 3HaU€HUN YCIIOBHOM 4YBCTBUTEIBHOCTH
[I2I1
OTKIJIOHEHHE YCIIOBHON YyBCTBUTEIBHOCTH OT
HOMUHAJIbHOMN
BpemenHas HecTaOMIBHOCTH YyBCTBUTEIHLHOCTH B He Gonee
TEYEHUU 8 4YacoB +1 nb

Crpena ynbpTpa3ByKOBBIX HAaKJIOHHBIX ITpeoOpa3oBaresei

HoMuHanbHOE 3HaYeHUE yria BBOAA YJIBTPa3BYKOBBIX
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npeoOpaszoBareneil 1 OTKJIIOHEHHS yIiia BBOJA OT
HOMMHAJILHOTO 3HAYEHUs

[TpoBepka paboTocnocoOHOCTH HHPOPMAITMOHHON lNonen
CHCTEMBI fieheKTocKoma

3akil0ueHHe MO pe3yJbTaTaM TMOBEPKHU: IapaMeTpbl JIePEKTOCKONa COOTBETCTBYIOT
NaCIIOPTHBIM JIaHHBIM.

Ilpumeuanue: 6 cnyyae nposeoeHusi NOGEPKU He 6 NOJIHOM 00beme 8 NPOmoKole NOBePKU
00J1JICHbL OLIMb YKA3AHbL NOBEPEHHbIE He 8 NOIHOM 0Obeme napamempvl 0eheKmocKonda, a makice
MEMOOUKU YIbMPA3BYKOB020 KOHMPOJIsl, NO KOMOPbIM OONYCKACMCS UCNOIb308aMb 0eheKMOCKON.

Heghexmockon eoden 0ns npogedenus YibmMpazgyKo6020 HepPa3pyuanuieco KOHmpoJis no
UHCMPYKYUAM

[ToBepky mpoBOAMI: Ne ynocroBepenus
(momwxHOCTB, @. 1.0.)

“ ” 200 r.

(ommrcsk)
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[Tpunoxenue 2.

17 Tabauua ckopocTeii MPoa0JbHBIX YIbTPAa3BYKOBBIX BOJIH B CTAJIAX

Mapka cniiaBa Cxopoctb (MM/MKC) TemneparypHbIii
(cTasm) npu 20°C K03 pHuMEeHT CKOPOCTH
(Mmm/mic/°C)
Keneso "SApmko" 5,930 0,5-0,7
CT3 5,930 0,5-0,7
CT10 5,920 0,5-0,7
Y10 5,925 0,5-0,7
CT40 5,925 0,5-0,7
y8 5,900 0,5-0,7
CT50 5,920 0,5-0,7
45J1-1 5,925 0,5-0,7
IXx-15 5,965 0,5-0,7
40X13 6,070 0,5-0,7
30XI'CA 5,915 0,5-0,7
30XMA 5,950 0,5-0,7
08X17H14M3 5,720 0,5-0,7
1X18HI9T 5,720 0,5-0,7
12X18H10T 5,760 0,5-0,7
JI133 5,650 0,5-0,7
JI1428 5,990 0,5-0,7
11543 5,750 0,5-0,7
30XPA 5,900 0,5-0,7
JI1814 5,900 0,5-0,7
JU437BY 5,990 0,5-0,7
U612 5,680 0,5-0,7
U617 5,930 0,5-0,7
IUT66A 6,020 0,5-0,7
U826 5,930 0,5-0,7
XH77THOP 6,080 0,5-0,7
40XHMA 5,600 0,5-0,7
XH70BMTHO 5,960 0,5-0,7
XH35BT 5,580 0,5-0,7
X15H15I'C 5,400 0,5-0,7
20rCHAN 6,060 0,5-0,7
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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 cmiasa Ckopoctb (MM/MKC) TemneparypHbIit
npu 20°C K03(PHUHMEHT CKOPOCTH
(mm/mic/°C)
BT6C 6,150 0,6 - 0,7
OT4 6,180 0,6 - 0,7
BT4 6,090 0,6 - 0,7
BT14 6,105 0,6 - 0,7
BT9 6,180 0,6 - 0,7
3B 6,170 0,6 - 0,7
BT1 6,080 0,6 - 0,7
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[Tpunoxenue 2 (Ilpogomxenne)

20 Tab6auuma ckopocTeil MPOI0JbLHBIX YJIbTPa3BYKOBBIX BOJIH B CIJIABaX HA OCHOBE MeIH

Mapka cmiiaBa Cxopoctb (MM/MKC) TemneparypHbIii
npu 20 °C K03 PpuumeHT
ckopoctu (MM/MKc/°C)
Mennb 4,680 0,5-0,6
M1 4,780 0,5-0,6
M2 4,750 0,5-0,6
JICS2-1 4,050 0,5-0,6
JIC59-1 4,360 0,5-0,6
JIC63 4,180 0,5-0,6
JI62 4,680 0,5-0,6
JI63 4,440 0,5-0,6
JI68 4,260 0,5-0,6
bpX0,8/1 4,850 0,5-0,6
bpX0,8/1 4,860 0,5-0,6
BpKMII3-1 4,820 0,5-0,6
bpOLi4-3 4,550 0,5-0,6
BpAMn9-2 4,060 0,5-0,6
BpAXKMul10-3-1,5 4,900 0,5-0,6
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[Ipunoxenue 3.

21 CocraBbl KOHTAKTHBIX JKHIKOCTEH

1. NuruburopHas cmazka. KansiunupoBannyio cony 0,048 kr u Hutpug Hatpust 1,6 Kr pacTBOPSIIOT
B 5 J. XOJOIHOM BOJBI C MOCIEAYIOIMIUM KHUIISITYEHHEM B 4YUCTOM mocyxae. PactBopennbie B 3 1,
xosiogHo Bojbl 0,24 Kr Kpaxmalia BIIMBAIOT B KUIISLIMN PacCTBOP HUTPUJA HATPHS U colibl. PacTBOp
kurstat 3 - 4 muayThL [locne dero B Hero BiuBaroT 0,45kl rimnepuHa u oxJyiaxaarT. Pabounii
nuana3oH temmeparyp cmasku - 3+40°C (276+311K).

2._Cma3ka Ha ocHOBe oOoiHoro kiesi. OOoWHBINA Kiei pactBopstoT B Temiod Bome (20°C) B
obvemHoM oTHomieHuu 1:1 + 1:3 B 3aBECHMOCTH OT TpeOyemoi rycTtoThl cMasku. [[oOaBusior 3
+5% riunepuHa I IpeaoTBpalieHus 3ackixanus u 1 + 2% tpunatpuiidocdara s ocimadneHus
KOPPOIHMPYIOLIETO JEHCTBUS CMAa3KH Ha METAJUIMYECKHE TTIOBEPXHOCTH.

3._Cwmaska Ha ocHoBe jukcTpuHa. CoctaB: qukcrpus 30 + 34%, rmuuepun 9 + 10%, comxa 1%, Boxa
- ocTasibHOE. JIUKCTpHH pacTBOPSIOT B BoJie, HarpeToit 1o 40 + 50°C, 1o0aBisSIOT TIUICPUH U COIY
Y Pa3MEIINBAIOT JI0 MOJIYUYEHUS OJTHOPOJHOTO COCTaBa.

177



