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MpeancnoBue

1 NMOArOTOBIEH TexHuvecknm koMUTETOM Mo cTtangaptusaumm TK 357 «CTanbHble U YyryHHble
TpyGbl 1 6annoHbl», HerocyaapcTBeHHbIM 06pa3oBaTeslbHbIM yUpexaeHnem AonoHUTeNbHOro npodeccuo-
HanbHoro obpasoBaHusa «Hay4Ho-yuebHbIn ueHTp «KoHTponb n guarHocTtukay («HYL «KoHTponbe n gnarHoc-
Tka») N OTKPbLITbIM aKLMOHEPHBIM 06LLEeCTBOM «POCCUINCKNIA HayYHO-UCCIeA0BaTENbCKUA MHCTUTYT TPYBHOM
npombiwneHHocTny (OAO «PocHUTU») Ha ocHOBe coBCTBEHHOrO NepeBoaa Ha PYCCKMIA SI3bIK aHMOSA3bIYHOW
Bepcuu cTaHdapTa, ykasaHHoro B MyHkTe 4

2 BHECEH TexHuueckum komuTeTom no ctaHgapTtusaumm TK 357 «CTanbHble 1 YyryHHble Tpyobl 1
6annoHbI»

3 YTBEPXIEH W BBEOEH B JEWCTBUE MMpukazom PegepanbHOro areHTCTBa no TexHu4eckomy
perynupoBaHuto u meTpornornm oT 13 okTabpsi 2016 r. Ne 1391-cT

4 Hacrtosawwmn ctaHaapT uageHTUYeH MexxayHapogHomy ctaHgapty MCO 16811:2012 «HepaspyLuatowuia
KOHTPOMb. YNbTPasBYKOBOW KOHTPONb. PerynupoBka YyBCTBUMTENbHOCTM WM OManasoHa pPasBepTKny
(1SO 16811:2012 «Non-destructive testing — Ultrasonic testing — Sensitivity and range setting», IDT).

Mpu nprMeHeHnn HacTosLWero cTaHAapTa PeKOMeHAYETCA NCNOMNb30BaTh BMECTO CChINIOYHBIX MexXay-
HapoAHbIX CTaH4aPTOB COOTBETCTBYOLUME UM HallMoHanbHble cTaHAapTbl Poccuiickon ®eaepaunn, ceeae-
HUS O KOTOPbIX NPUBEAEHbI B AOMOMHUTENBHOM NpunoxeHnn JA

5 BBEJOEH BIMNEPBbIE

lNpasuna npumMeHeHus1 Hacmosiwezo cmaHlapma ycmaHoefneHbi 8 cmamee 26 PedeparnbHO20 3aKOHa
om 29 uroHs1 2015 2. Ne 162-®3 «O cmaHdapmu3sauuu 8 Pocculickoli ®edepavuu». UHghopmatiust 06 usmeHe-
HUSIX K HacmosiueMy cmaxOapmy ry6IiuKkyemcs 8 exxe200HOM (110 coOCMosAHUK Ha 1 siHeapsi meKyujeao 200a)
UHhopmayuoHHoM yKkasamese «HayuoHanbHele cmaHAapmbi», a oguyuanbHeili mekcm u3MeHeHull u
r10r1pasoK — 8 eXeMeCsIHHOM UHGhOpMaUUOHHOM yka3amerne «HayuoHanbHble cmaHdapmeiy». B ciiyqae nepe-
cMompa (3aMeHbl) unu omMeHbl Hacmosueao cmaHOapma coomeemcmsyloujee ysedomneHue bydem
onybuKO8aHo 8 eXeMeCsIYHOM UHbOPMaUUOHHOM yKka3amene «HauuoHabHbie cmaHdapmei». Coomeem-
cmeyoujasi uHgopmauusi, yeedomneHue U MeKcmbl pasMewialomest makxe 8 UHGopMalUuoHHoU cucmeme
obuwezo ronb308aHusI — Ha oguyuansHoM catlime PedepallbHO20 azeHmMemea 10 MEXHUYECKOMY peayriu-
posaHuio u Memporsioauu 8 cemu ViHmepHem (www.gost.ru)
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HacTosiuuii cTaHgapT He MOXeT GbITb BOCNPOU3BeAeH, TUPaXXUPOBaH U pacrnpocTpaHeH B kayecTse ohu-
umarnbsHoro usaaHus 6es paspelueHnsa PegepanbHoro areHTCTBa NO TEXHUMECKOMY PEryniMpoBaHnio U MeTpo-
norun
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BBeneHue

HacTtosawuin ctaHgapT naeHTU4eH mexayHapogHomy ctangapty MCO 16811:2012, koTopbii 6bin noaro-
ToBneH TexHuyeckum kommuteTom ISO/TC 135 «HepaspyLiatolwnin KOHTpornby, nogkommuteTom SC 3 «YnbTpa-
3BYKOBOW KOHTPOSb».

NCO 16811:2012 ocHoBaH Ha cTaHgapTe EH 583-2:2001 «HepaspyLwatoLme ucnbiTaHus. YnbTpa3ByKo-
BOMKOHTPOb. HacTb 2. YyBCTBUTENLHOCTL ANanasoH yctaHoBku» (EN 583-2:2001 Non-destructive testing —
Ultrasonic examination — Part 2: Sensitivity and range setting).

HacTtosawmin ctaHaapT B3aMMOCBA3aH Co cneaylowmnmmn ctaHgaptamu:

MCO 16810 Hepaspywawwmii KOHTPOMb. YNbTpasBykoBOW KoHTponb. O6wume npuHUMNLI
(ISO 16810:2012 Non-destructive testing — Ultrasonic testing — General principles);

NCO 16823 HepaspyLwaoLwuii KOHTPOMNb. YNbTPasByKOBOW KOHTPOMb. TeXHWKa nepegayn 3BYKOBOrO
curHana (1ISO 16823:2012 Non-destructive testing — Ultrasonic testing — Transmission technique);

NCO 16826 Hepaspylwalowmii KOHTPOMb. YNbTPa3BYKOBON KOHTPOSb. KOHTpOMb HecnmoLwHocTen,
neprneHanKynapHelX K nosepxHoctTn (ISO 16826:2012 Non-destructive testing — Ultrasonic testing —
Examination for discontinuities perpendicular to the surface);

NCO 16827 HepaspyLluarolumin KOHTPOrb. YNbTPasByKoBoOW KOHTponb. OnpedeneHne xapakTepnucTuk n
pasmepa HecnnowHocTen (ISO 16827:2012 Non-destructive testing — Ultrasonic testing — Characterization
and sizing of discontinuities);

NCO 16828 HepaspywawwWwmin KOHTPOMb. YNbTPa3BYKOBON KOHTPOMb. TexHWka ¢ MpUuMeHeHnem
Andbpakumnm B 3aBUCUMOCTY OT BpeMeHM MporeTa B kadecTBe MeToda obHapyXeHusi 1 onpegeneHus pasmepa
HecnnowHocTen (ISO 16828:2012 Non-destructive testing — Ultrasonic testing — Time-of-flight diffraction
technique as a method for detection and sizing of discontinuities).
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HAUMWOHANBbHBIW CTAHOAPT POCCUUCKOW SEAQAEPALUUMN

HepaspyLalowmi KOHTponb
YNbTPA3BYKOBOM KOHTPOJb
HacTtpoiika YyBCTBUTENLHOCTU U AUana3oHa

Non-destructive testing. Ultrasonic testing. Sensitivity and range setting

DNata BBeaeHna — 2017—09—01

1 O6nactb NnpumMeHeHusi

HacToawuin ctaHgapT yctaHasnmeaeT obwime npasuna HacTPonKn ananasoHa BpeMeHHOR pasBepTky 1
YYBCTBUTENBHOCTY (T. €. HACTPOIKM YCUIIEHUA) PYYHOrO YNbTPasByKoBOro aedekrockona ¢ passepTkoin A-Tuna
ans obecrnevyeHnss BOCNPOU3BOAUMOCTU pesynbTaToB Mpu onpeaeneHun MecTonosokeHUs oTpaxaTtens u
aMMAUTYObl 3X0-CUrHana oT Hero.

HacToswuit ctaHgapT cnegyet NPUMEHATL TONbKO AN1A MeTOA0B, B KOTOPLIX UCMONb3YeTCsl OAWUH KOH-
TaKTHbI COBMELLEHHBIR UNn pasaensHO-CoOBMELLEHHLIN NpeoBpasosaTtens. HacToAwmin cTaHaapT He npuMe-
HUM A9 UMMEPCUOHHOTO criocoba koHTaKTa M MeTOA0B C UCNofb3oBaHWeM 6onee ogHoro npeoGpasoBaTens.

2 HopmaTuBHBIe CCbINKK

Ona npyMeHeHus HacTosiLLEero cTaHaapTa HeobxoauMbl cnefytolume cTaHaapThl. [ AaTUpOBaHHbIX
CCbINOK MCMOMb3YIOT TOSMLKO yKasaHHoe u3faHue cTaHdapTa, ANsl HeJaTUPOBaHHBIX CCbITOK — NnocrnegHee
n3gaHue ccbiTOYHOro cTaHaapTa, BKoYas Bce ero USMeHeHust:

ISO 2400 Non-destructive testing — Ultrasonictesting — Specification for calibration block No. 1 (Hepas-
PYLIAIOLWMIA KOHTPOMb. Y bTPa3ByKOBOW KOHTPOIb. TeXHUYeckue ycrioBus Ha 6ok Ans kanubposku Ne 1)

ISO 7963 Non-destructive testing — Ultrasonic testing — Specification for calibration block No. 2 (Hepas-
PYLUAOLLMIA KOHTPOMb. Y NbTPa3BYKOBOW KOHTPOIb. TeXHUYecKkne yCroBus Ans aTanoHHoro obpasua Ne 2)

EN 12668-3 Non-destructive testing — Characterization and verification of ultrasonic examination
equipment — Part 3: Combined equipment (Hepaspywatownii koHTponb. OnpegeneHne xapakTepucTuk 1
npoBepka 060pyA0BaHNsA AN YNbTPa3BYKOBOro KOHTpons. YacTb 3. KombuHuposaHHoe 060pyaoBaHne)

3 O6Lwue nonoxeHus

3.1 Benu4uHbl U 0603HaYEHUA

MepeyeHb BENMUNH U 06O3HAYEHWI, UCTIONB3OBAHHLIX B HACTOsALEM cTaHAapTe, NPUBEAEH B Npuo-
KEeHUM A.

3.2 O6BbEKT KOHTpONA, HacTpoeUHble 06pa3Lbl U HACTPOeUHble OTpaxaTenu

OcHoBHble TpeboBaHUs kK reoMeTpuYeckuM 0cobeHHOCTAM 06 bEKTa KOHTPOMSA, HAcTpoeYHbIX 06pasLoB
N HACTPOEYHBIX OTpaXkaTenen npusegeHsl B npunoxeHun B.

3.3 Kateropuu o6 beKTOB KOHTpONA

TpebGoBaHus K HacTpoliKe AManasoHa pasBepTKU U YYBCTBMTEMbHOCTU 3aBUCAT OT reoMeTpUYeckon
hopMbl 06bekTa KoHTpons. B Tabnuue 1 npuseaeHsl NATL reoMeTPUYECKUX KaTeropuii 06beKToB KOHTPONA.

WU3paHne opmymnansHoe
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Tab6bnwuya 1 —Kareropum 06bLEKTOB KOHTPONSA

Kateropus XapakrepucTuka CeveHue B HANPaBNEHUN OCH X CeueHue B HANPaBNEHUU OCH Y
1 Mnockue napanmensHbIE NOBEPXHOCTH
(HanpuMep, NNacTuHbI, NUCTI) W

2 [MapannenbHble MOBEPXHOCTU, W3OrHy-
Tble OTHOCUTENbHO OAHOW Ocu (Hanpwu-
mep, TpyObl)

3 MapannencHele MOBEPXHOCTW, W3OTHY-
Tole Gonee Yem B OHOM HanpaBrieHUu V
(Hanpumep, gHuwa)

4

4 CnnowHon maTepuan ¢ KpyroBbiM none-
peyHbIM cevYeHneM (Hanprmep, CTEPXHU
W NPYTKM)

Y
7

5 PasnnuHblie BapnaHTbl CIOXHOW PopMmbl
(Hanpumep, opcyHkn, naTpybKm)

3.4 NpodunuposaHue npeobpasoBatenen

MpodunnpoBaHue KOHTaAKTHOW NOBEPXHOCTU NpeobpasoBaTeneit AN KaTeropuii 06bEKTOB KOHTPONs
2—5 moxeT BbITb Heobxoaumo B Liensix obecneyeHus ycToitumBocTu npeobpasoBaTtens, T. e. ang obecne-
YeHUs1 HaeXXHOro, NOCTOAAHHOIO aKyCTUYECKOro KOHTaKTa U NOCTOSIHHOTO yriia BBoAa ¢ 06bEKTOM KOHTPOnS.
MpodunmposaHue BO3MOXHO TONbKO Ansl NpeobpasoBaTeneil, UMEIOLMX XKEeCTKYI0 OCHOBY U3 MnacTuka
(NpsimMoit pasaenbHO-coBMELLIeHHbIN NpeobpasoBaTenb UNW HaKNOHHLIN Npeobpa3soBaTens ¢ NPU3MOil).

CyulecTBytoT cneayrolimMe ycrioBust AN pasfiuyHblX reoMeTpudeckux Kateropuid (cM. tabnuuy 1 u
PUCYHOK 1):

- Kateropus 1: He TpebyeTcs NpoUNMpoBaHUs AN CKaHUPOBAHMUS MO OCU X UNK Y/,

- KaTeropum 2 n 4: npu ckaHMpoBaHUM No OCU X — KOHTaKTHasA MOBEPXHOCTb NpeobpasosaTens npodu-
nupyeTca B NpoAofbHOM HanpasieHUn; NP1 CKaHUPOBaHUN NO OCU Y — KOHTaKTHaA NoBePXHOCTL Npeobpaso-
BaTens npodnMpyeTca B nonepevyHomM HanpasneHuu;

- Kateropun 3 1 5: Npun ckaHMpoOBaHUM MO OCU X UMW Y KOHTaKTHas NOBEPXHOCTb NpeobpasosaTens npo-
dunnpyeTca B NpoAONbHOM 1 MONepeYHOM HanpasieHUn.

Mpy ncnonb3osaHun NpounMpoBaHHbIX NpecbpasoBaTenel Ans HACTPOWKM AnanasoHa pasBepTKu U
YYBCTBUTEMLHOCTU HEOBXOAMMO MpUMEHEHWEe HacTpoeyHbiX 06pasLoB, UMetolnx opMy, aHanorMUHyo
06bEKTY KOHTPOMSA, MO0 NPUMEHEHNe MaTeMaTYEeCKON NonpaBKy.

WcnonbsosaHve cdopmyn (1) unu (2) nossonset n3basuTbest oT Npobrem, cBs3aHHbIX ¢ GonbLUMMU
MoTePSAMU Ha aKyCTUYECKMIA KOHTaKT U C OTKITOHEHEM aKyCTUYeCcKon ocu NnpecbpasoBaTens.

3.4.1 NpodmnupoBaHue npeobpasoBartenei B NpoAobHOM HanpaBrneHumn

3.4.1.1 BbInyknas NoBepXHOCTb CKaHUPOBAHMWS

[ns ckaHMpoBaHWA Mo BbIMYKION MOBEPXHOCTU KOHTAKTHas NOBEPXHOCTb NpeobpasoBaTtens AomkHa
6bITb NpodIMpoBaHa, ecnv gnameTp oGbekTa KOHTPONSA D, MeHbLLie AeCATU ANWUH KOHTAKTHOMN NoBEepXHOC-
1 npeobpasoBaTens lps (cM. pucyHok 1).

2
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D,y <10 [ Q)

3.4.1.2 BorHyTas NOBEPXHOCTb CKAHUPOBaHWUA

Ansa ckaHUpoBaHWA NO BOTHYTOW NMOBEPXHOCTU KOHTaKTHasi MOBEPXHOCTb NpeobpazoBaTens AofDKHa
BbITb BCeraa NpoUNMPOBaHHON, KPOME CIy4asi, Koraa A0CTaTOUHbIA KOHTAKT C MOBEPXHOCTbIO MOXET 6bITh
[OCTUTHYT BCNeACTBUE o4eHb 6OMbLIOro paguyca KpUBU3HLI CKAHUPYEMOIA MOBEPXHOCTU.

1

Wps
i

ps

X@.

1 — npeobpasosarenb, NPOdUIIMPOBAHHBIN B NONEPEYHOM HAaNPaBNEHUH;
2 — npeobpasoartenb, NpoUNMPOBaHHBIN B NPOAONBHOM HANPABNEHUN

PucyHok 1 — [nuHa lpS W WMpUHa W KOHTaKTHOW NOBEPXHOCTU Npeobpa3oBarens
B HanpaBneHun KPUBU3HbI 06 BbEKTa KOHTPONs

3.4.2 MpodmnuposarHue npeobpasoBaTenei B nonepevyHoM HanpasreHUU

3.4.2.1 Boinyknas noBepXHOCTb CKAHUPOBaHNSA

[nsa ckaHMpoBaHWA NO BbIMYKIONA MOBEPXHOCTN KOHTAKTHaA NOBEPXHOCTb Npeobpasosatens AomkHa
6bITb NpodMNMpPoBaHa, ecnu gnameTp 0ObekTa KOHTPONA D,,; MeHblUe AeCATU LIMPUH KOHTAKTHOW NOBepX-
HoCTU NpeobpasoBaTens Wos (cm. pucyHok 1)

D, <10w,, @

3.4.2.2 BorHytaa noBepxXHOCTb CKaHUPOBAHUSA

[na ckaHWpoBaHWUA NO BOrHYTON MOBEPXHOCTU KOHTaKTHas NOBEPXHOCTb MpeobpasoBaTtens Ao/DKHa
6bITb Bceraa NpouNMpPoBaHHON, KPOMeE Cryqas, Koraa AOCTaTOUYHbIN KOHTAKT ¢ MOBEPXHOCTLIO MOXEeT 6biTh
[OCTUrHYT BCNeACTBUE oYeHb 60MbLIOro paguyca KpUBU3HLI CKAHUPYEMOIA MOBEPXHOCTU.

3.4.3 BorHyTas noBepXHOCTL CKAHUPOBAHUA

KoHTakTHas nosBepxHOCTL NpeobpasoBaTens AomkHa cooTBeTCTBOBaTL Tpe6oBaHuaM 3.4.11 3.4.2.

4 OnpepeneHue TOUYKM BbiXoAa U yrna BBoaa

4.1 OCHOBHbIe NONOXeHUA

Ana npamoro npeobpasoBatens He TpebyeTcsa onpefensTb 3HAYeHUs1 TOYKU BbIXOAa W yrna BBoAa,
NocKoNbKY NpeanonaraeTcs, YTo To4Ka BbIXOAa HAXOAUTCS B LIeHTPe KOHTaKTHOW NOBEPXHOCTU, a Yron BBoAa
cocTaBnseT HOMb rPaaycos.

Ana HaknoHHoro npeobpasoBatens Tpe6yeT0ﬂ onpeaeneHne 3Ha4eHUA TOUKA Bbixo4a W yrnassoda ana
onpegeneHna MecTonosioXXeHUa oTpa)kaTtena OTHOCWUTENlbHO npeo6pasoBaTer|ﬂ. |/|CI'IOJ'Ib3y6MbII7I cnoco6

3
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onpeaesieHns N HaCTpoeYHbI 06paseL, A0IKHBI COOTBETCTBOBATL NPOUNI0 KOHTAKTHOM NMOBEPXHOCTU NPEe0B-
pasoBaTens.

N3mepeHHble yribl BBOAA MOTYT OTNINMYATLCS B 3aBUCUMOCTU OT CKOPOCTU 3BYKA B MCMOTb3YeMOM HAacTpo-
e4HoMm o6pasLe. Ecnu aaHHbIN 06paseL BbINOSIHEH He U3 HenervpoBaHHo CTanu, To CKOPOCTh B HEM [OKHA
6bITb OMpeaeneHa 1 saperMcTpupoBaHa.

4.2 HenpodunmpoBaHHble npeobGpaszoBaTenu

4.2.1 Cnocob onpeaeneHus ¢ Ucnonb3oBaHMeM KanuGpoBoUHoOro o6pasua

Touka BbIXoda 1 yron BBoAa npeobpasoaTtensi 4OMKHbI ObITb onpeaeneHbl NO KanMGpoBoYHLIM 06pas-
uam Ne 1 unu Ne 2 B cooTBeTCTBUM C onucaHuem, npuseaeHHsIM B MICO 2400 unu MCO 7963 cooTBETCTBEHHO,
B 3aBMICMMOCTMW OT pa3mMepoB npeobpazoBaTtens.

4.2.2 Cnoco6 onpeaeneHus ¢ UCMONIb30BaHUEM HacTpoeyHoro o6pasua

B kayecTBe anbTepHaTuBbl MOXeT ObITb WUCMOMb30BaH CNocob ¢ UCMONb3OBAHWMEM HACTPOEYHOrO
ob6pasua, cogepxallero, kak MUHUMYM, 3 6OKOBLIX OTBEpCTUS, B cooTBeTCTBUM ¢ EH 12668-3.

4.3 MpodmnupoBaHue npeobpazoBaTener B NpoAoNIbHOM HanpaBneHUun

4.3.1 PacueTHO-NpakTuyeckoe onpegeneHue

Mepen npocunuposaHuem npeobpasoBaTena AOMKHLI GbITb onpeaeneHbl TO4Ka Bbixo4a U yron BBoaa B
cooTBeTCTBMM C4.2.1.

Yron HakoHa npusmbl npeobpasoBaTens oy cneayeT BbIYACAATL, UCTIONbL3Ys 3Ha4YeHWe yrna BBoAaa o,
onpeaeneHHoe kak ykasaHo Bbille. 3aTemM Ha GOKOBOW NOBEepPXHOCTU NpeobpasoBaTens NpoBoAUTCA NMHUA
Yyepes TOUKY BbIXoAa, NapannenbHas ny4vy B npeobpasoaTtene, kak nokasaHo Ha pUCyHke 2.

1
N

Alps

1 — nuHuA, 0603HaYaIOWAA CMELLLEHWE TOYKN BbIX0AAa; 2 — TOUKa BbIXoAa nyya nocne npodunupoBaHus;
3 — TouKa BbIXoAa Ny4a Ao NPodUNUMPoOBaHUs

PucyHok 2 — Onpegenenne cMelweHnsa TOHKM Bbixoda Ansi NPpouUImMpoBaHHOIO
B NPOAONBHOM HanpaeneHun npeobpasosarens

Yron HaknoHa Np13mMbl paccHUTLIBAETCA NO crneaytowen opmyre
. (eq .
ag = arcsin [—dsm oc] , ®3)
Ct

rae ¢4, — CKOpoCTb NPOAONLHON BOSHEI B NpU3Me nNpeobpasosartens (06biuHo 2730 m/c Ansa akpuna);
€, — CKOPOCTb NONepevHO BOMHbI B 06bekTe KoHTpons (3255 m/c + 15 M/c Ans HenernposaHHoW cTanu).
Mocne npodunupoBaHna Touka BbIxoda NepemellaeTcs BAOMb HAHECEHHOMW NIUHUK, U ee HOBOE NOMoXe-
HWe onpeaensieTca HenocpeaCcTBEHHO Ha kopnyce NpeobpasoBaTensl, Kak NokasaHo Ha pUCyHke 2.

4
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Yron BBoAa fOMKeH OblTb OnpeaerieH B COOTBETCTBUN C NPUMNOXKEHUEM B Mo MakcMMaribHOMy 3X0-CUrHa-
ny oT GokoBOro oTBEpPCTUS. Yron BBoda MOXeT GblTb M3MEPEH HeMoCpeACTBEHHO Ha 0BbeKTe KOHTPONMS, Ha
HacTpoe4yHoM obpasLie Unu Ha YepTexe, BhIMOMHEHHOM B MacluTabe (CM. pUCyHOK 3).

obj

PrcyHok 3 — Onpegenerve yrna BBoga nyya ana npeobpasoparens,
NpogUINPOBaAHHOIO B NPOAONBHOM HanpaeneHum

B kayecTBe anbTepHaTMBbI, Yron BBoAa MOXeT BbiTb onpeaeneH pacyeTom no dopmyne (4) ¢ yueTom
N3MepeHHOro B HacTpoeyYHOM 0bpasLie NyTu 3ByKa. ATO MOXET BbITb BbINOSIHEHO COBMECTHO C HACTPOIKO Ana-
nasoHa, onucaHHoro 8 5.4.4.

ad

ks\

.l >
2/ 3

Ax Awps

1 — nuHuKs, o603HaYaIOLW AN CMeLLLeHME TOYKM BbIXOAA; 2 — TOuKa BbIXoAa Nyya nocne npounmposaHusi;
3 — Touka Bbixofa nyya o NnpocunuposaHus

PucyHok 4 — OnpepgeneHue To4ku Bbixoaa a4ns NpodunmpoBaHHOIO
B NonepeyHoM HanpasneHnn npeobpasosatens

Mpu ncnonssosannn NpecbpasoBaTens ¢ akPUIOBOW NpuUaMoi (¢, = 2730 m/c) u oBbekTa KOHTPONA U3
HenermpoBaHHoi ctanm (¢, = 3255 M/c), cMelLieHMe TOYKM BbIXOAa AX AR TPex Yalle BCero Mcnonb3yemblx
YrIoB BBOAa@ onpeensieTcs B 3aBUCUMOCTN OT r1yBUHbBI NpounnpoBaHust g no pucyHky 5.

D 2
(ﬂj +8% =%+ SDgpp + Dy

4)
D (
oo 2

O603HaveHnn hopmMynbl (4) nokasaHbl Ha pUCYHke 3.
Pafaunyc KprBmU3HBI NOBEPXHOCTK, MO KOTOPOMY NPOBOAUTCSA HACTPOIKA, HE AOSKEH OTNINYATLCSA OT paguy-
ca Kp1MBU3HbI 06bekTa KoHTposs Gonee Yem Ha 10 %.

o = arccos
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8- a=70°

o =60°

4 o =45°

o V" P11 Tl

g, MM

PucyHok 5 — CmelleHne To4km Boixoga Ax ans npeobpasoBaTensi ¢ akpunoBown Npuamon

4.3.2 Cnocob6 onpegeneHusi c UICNONb3oBaHUeM HacTpoe4YHoro o6pasuya

3710T cnocob aHanorn4eH onncaHHoMy B 4.2.2, 3a UCKIOYEHNEM TOro, YTO Paanyc KPUBU3HLI MOBEPXHOC-
T HacTpoeyvHoro obpasua He AOSKEH OTAMYATBLCA OT paguyca KpUBU3HBI 06bekTa KOHTpona Gonee yem
Ha 10 %.

4.4 MpodmnupoBaHue npeoSpasoBaTenein B nonepe4HomM HanpaBneHUn

4.4.1 PacueTHo-npaKkTu4yeckoe onpegeneHue

Mepea npodunmMpoBaHMeM KOHTaKTHOM MOBEPXHOCTU NpeobpasoBaTens Heobxoaumo onpeaennuTb Tou-
Ky BblXxoAa W yron BBofa npeobpasoBaTens, kak onucaHo B 4.2.

Mocne NpocnMpoBaHNs BLINOMHAETCH OAHO U3 ABYX CreayoLUmMX AeNCTBUIA:

i) Ha BoKoBYyH CTOPOHY NpeobpazoBaTens HAaHOCAT NIMHUIO, HAUYNHAIOLLYIOCSI OT TOUKM BbIXOAa U COOT-
BETCTBYIOLLYIO Ny4y B nNpuame. HoBoe MomnoxeHWe TOYKM BbIXoda AOMMKHO B6biTb onpegeneHo Ha 6okoBoi
MoBepPXHOCTU NpeobpasoBaTens, kak NokasaHo Ha PUCYHKe 4;

i) cMmeLleHne Touku Beixofa npeobpasoBaTens Ax AomKHO BbITb paccuuTaHo Mo clegytoLlei choopmyne

AX= g-tan (o). )

O603HaueHust popMynbl (5) NokazaHbl Ha pUCyHKe 4.

Mpu npodunnmpoBaHu npeobpasoBaTteriei B NonepeyHoM HarnpasneHu1 yron ssoga npeobpasosartensi
He usMeHsieTcs.

Ecnu He n3BeCTHO, UMeeTCA NN OTKINOHEHME rMyBrHbI NpohuMpoBaHns no AnuHe npeobpasoBaTens, To
yron BBoJa cnegyet onpeaenqTs no 60KoBbIM OTBEPCTUAM Noaxodsiie npodunnMpoBaHHOrO HACTPOEYHOro
obpasLa, oTBeYaloLLero yCnosusm, ycTaHOBIEHHbLIM B NpunoxeHuy B, cneayrowmm o6paszom:

iii) Ha pucyHke, BbINONHEHHOM B MacluTabe, MPOBOAAT NPSAMYHO NIMHWIO, Mexay GOKOBbIM OTBEpPCTUEM
HacTpoeyvHoro o6pasLa 1 ToUKol Bbixoda NpeobpasosaTens; Unu

iv) BBIMUCAAOT, UCMONB3YA HanpuMmep popmyny (6) 4N cXeMbl, MPUBEAEHHOW Ha PUCYHKe B.

4.4.2 Cnocob c ucnonb3oBaHMeM HacTpoe4yHoro obpasua

OaHHbI cnocob aHanornyeH onucaHHoOMY B 4.2.2 3a UCKMHOYEHNEM TOro, YTO HACTPOeYHEI obpasel,
AomxeH GbITb NpohunMpoBaH B NonepeyHoM Kk npeobpasosaTtento HanpasneHun 1 4OSHKEH UMeTb paauyc
KPUBW3HbI, NpeBbILLaIOLWNIA paguyc KpUBU3HEI 06beKTa KOHTPOS He 6ornee YeM Ha 10 % nnu MeHbLUe pagnyca
KpUBM3HbI 0O beKTa KOHTPOMS He Goree Yem Ha 30 %.
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a = arctan (M#j (6)
A’ X
q \
DgpH

PucyHok 6 — OnpegeneHnve yrna BBoga C Cnonb3oBaHUeM GOKOBOro OTBEPCTUSI B HACTPOEYHOM 06pasue

4.5 MNpodunupoBaHme npeo6GpasoBaTenied B NOMEPEeYHOM M NPOAOMABHOM HanpaBreHUM
OfHOBpEeMeHHO

Ecnn HeoBxoaumo npodunmpoBaTbh KOHTaKTHYHO MOBEPXHOCThL NpeobpasoBaTend 0gHOBPEMEHHO Mo
pasnuYHbLIM 0CsIM, TO HeobxoanMo cobroaaTthb NpoLeaypbl, onnucaHHble B 4.2—4.4.

4.6 MNpumeHeHne npeoGpasoBaTeneil AnNsA MaTepuanoB, OTIUYAIOLWMXCS OT HenerupoBaHHOW
cTanu

Ecnun ckopocTb 3ByKa B MaTepuarne KOHTPOMpyeMoro o6bekTa 3HauuMTeslbHO OTNINYaeTCa OT CKOPOCTH
3BYKa B HeNernpoBaHHOW CTanu, TO MOJIoXeHNe TOYKA BbIXOAa WU yria BBoJa MOXET Takke 3HAYUTENbHO
oTnuyaTbea. MpumeHeHMe OTPaXKeHUs OT LUIIUMHAPMYECKON NOBEPXHOCTH KanMBpoBOoYHbIX 06pa3suoB Ne 1 unm
Ne 2 MoXXeT NPUBECTM K HENPaBUIIbHOMY pe3yrbTaTy.

Ecnu ckopocTb yNbTpasByka U3BeCTHa, TO Yror BBoAa MOXeT 6bITb onpeaeneH no cregyouei opmyne

o, = arcsin (C—‘sinar], @

r

rae o, — yron BBoJa B HaCTPOEYHOM obpasLie U3 HenernpoBaHHON CTanu;
oy — Yrornssoja B 06beKTe KOHTPONS;
C; — CKOPOCTb NonepevHoit BOMHbI B 06beKTe KOHTPONSA, M/C;
€, — CKOpOCTb NOMNepeYHoN BOSHEI B HACTpoeYHOM 06pasLie U3 HenernposaHHon ctanm (3255 m/c £ 15 m/c).
Ecnu ckopocTb 3ByKa HEM3BECTHa, TO B 3aBUCUMOCTU OT CUTYaLIMK YTron BBOAa MOXeT GbITb onpeaeneH no
axo-curHany ot 6oKoBOro 0TBEPCTUSA B 06pasLie, kKak nokasaHo Ha pucyHke 6, unukakonucaHos 4.3.1unnu4.4.1.

5 HacTtporika BpeMeHHOW pa3BepTKu

5.1 OOwwue nonoxeHnsa

Ons npoBeaeHus ntoboro KOHTPOMS C NPUMEHEHNEM 9X0O-UMMNYIIbCHOro MeToAa cneayeT ycTaHaBnuBaTb
BPEMEHHYI0 pa3BepTKy, UTOObI Ha akpaHe 0Tobpaxanockb Bpemsi pacnpocTpaHEeHUs 3ByKa Ui B 60MbLINHCTBE
CryyaeB HeKkoTopble napamMeTpbl, HENOCPeACTBEHHO C HAM CBsiI3aHHble. Takumy napaMmeTpammn MoryT ObiTb
AnnHa NyTun 3ByKa A0 oTpaxaTens, ero rnybuHa 0THOCUTENbHO KOHTPONIMPYEMO MOBEPXHOCTU, €ro NPoeKLImn-
OHHOE PaccTosHNE, N yMeHbLLIEeHHAas AnuHa L, NPOEKLMOHHOrO PaccTosIHMS (CM. puUcyHOK 7). Ecrin He ykasa-
HO NHOe, MpoLieaypbl, ONMCaHHbIe Aanee, 0THOCATCS K yCTaHOBKe BPEMEHHOM pa3BepTKU Kak ANUHbI MyTHU 3BYKa
(axo-curHan npoxeanT 3TOT NyTh ABaXAbl).

HacTpoiika BpeMeHHOI pa3BepTku OOIMKHA NPOBOAUTHCS C MOMOLLLIO IBYX HACTPOEYHBIX 3XO-CUrHaroB,
BPEeMEeHHOW U NPOCTPaHCTBEHHbIN MHTepBarn Mexay KoTopbiMU U3BecTeH. B 3aBucumoctu ot npeanonarae-
MO HACTPOMKMN OOIMKHBI BbITb N3BECTHLI COOTBETCTBYHOLLME AMMHbI MYTU 3BYKA, FMyOUHbI, MPOEKUUOHHBIE pac-
CTOSIHWUSA UM YMEHbLUEHHbIE MPOEeKLMOHHbIE PACCTOSHUS.

MpruMeHeHWe faHHOM NpoLeaypbl rapaHTUpyeT, YTO aBToMaTUYeCKM BHOCUTCS MoMNpaska Ha BpeMsl Npo-
XOXAeHWs 3ByKa Yepes 6ok 3aaepxkku (Hanpumep, Yyepes npusmy npeobpasosatens). B cnyyae npumeHeHus
060pyAoBaHNA C 31EKTPOHHOW HACTPOMKON BPEMEHHON pa3BepTKM AOCTAaTOMHO OQHOr0 3Xo-curHana, npwu
yCMoBWK, 4TO U3BECTHA CKOPOCTb 3BYKa B HACTpoeyYHoM obpasLie.
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a' X

1 — oTpaxarenb; 2 — Touyka BBoAa

PucyHok 7 — HacTtpoiika BpeMeHHON pa3BepTKM Ha OCHOBE YMEHBLWEHHON ANUHbBI NPOEKLUWOHHOTO PaCCTOSIHNS

PaccTosiHue Mexay HacTpoeYHbIMI 3X0-CUrHanamm 4oMKHO BbITb MaKCUManbHO BO3MOXHLIM B AaHHOM
AvanasoHe BpeMeHHOW pasBepTKu. [leBblii HapacTaoLLMii (oPOHT KaXA0ro 3X0-curHana AosmkeH 6biTb yCTaHoB-
NeH ¢ NoMoLLbe OYHKLMIA BPEMEHHOro CABUra 1 perynmpoBKy passepTKn Takum o6pasoM, 4ToGbl OH CooTBe-
TCTBOBAJI ONpeaeneHHo No3NLMN Ha ropU3oHTaNbHOM OCU KOOPAUHATHOM CETKM akpaHa.

Mp1 BO3MOXXHOCTU HACTPOMKA ACIKHA BKITIoHYATh NOMyyeHue NpoBepoYHOro curHana, KoTopblil He coena-
ZaeT HU C OAHUM U3 HACTPOEYHBIX CUTHAMOB, HO AOIHKEH NOABMATLCA B PACCYNTAHHON TOUKe Ha aKpaHe.

5.2 HacTpoeuHble 06pasLibl M HACTPOEUHbIE OTpaXaTenu

[nsi KOHTPONs heppPUTHEIX CTanel pekoMeHayeTcs npumeHeHe kanmbposodHoro obpasua Ne 1 unu
kannbposo4Horo obpasua Ne 2 no UCO 2400 n UICO 7963 cooTBeTCTBEHHO. ECnn ansa HacTpomkn ucnonb3syeT-
CSl HaCTPOEYHbIN 06pasel, UN caMm 06BLEKT KOHTPOSS, TO B 3aBUCUMOCTU OT CUTYaLLIUM MOXHO UCTOSb30BaThb
NPOTMBOMNOMOXHYHO NOBEPXHOCTU CKAHNPOBAHUSA, MOBEPXHOCTb, NMBO Nnoaxoaswme Ans 3TON Luenuv oTpaxarTe-
11, PacnosoXeHHbIe Ha PasfNYHEIX U3BECTHBIX PACCTOAHUSX.

HacTtpoeuHble 06pasLibl 4OMKHEI UMETb CKOPOCTb MPOXOXKAEHMS 3BYKa, COBMaAatoLLyto CO CKOPOCTbIO
NPOXOXAEHUA 3BYKa B 0ObEKTE KOHTPOMSA C NOrPeLlHOCTLI0 5 %, B MPOTMBHOM cryyae cneayeTt NpUMEeHATb
KOPPEKTMPOBKY PasHNLIbI CKOPOCTEN.

5.3 Mpamble npeoGpasoBaTenu

5.3.1 Cnoco6 c ucnonb3oBaHUeM OAHOro oTpaxaTens

Onsa paHHoro cnocoba TpebyeTcs HacTpoeYHbI 0bpaseLl, ToNWMHa KOTOPOro He Bonblue AuanasoHa
pasBepTKn, KOTOPLIA HeoBXoAMMO YCTaHOBUTL. Moaxoasiume AoHHbIe curHanbl MOryT 6bITb NONyYeHbl OT
KanuGpoBoYHoro obpasua Ne 1 TonwuHon 25 unu 100 MM, nnn oT KannGposovHoro obpasua Ne 2 TonwuHou
12,5 Mm.

B kayecTBe anbTepHaTMBbl MOXHO WCMOMNb30BaTb HAcTpoeyHble 06pasLbl, UMeloLWmne napannensHble
WM KOHLLeHTPUYECKME MOBEPXHOCTU, U3BECTHYIO TOMLLMHY U TY Ke CKOPOCTb MPOXOXKAEHUS 3BYKa, 4TO U 06bEKT
KOHTPONSA.

5.3.2 Cnocob c ucnonb3oBaHUEM HECKOIIbKUX OTpakaTenen

Ons gaHHoro meToda TpebyeTcs HacTpoeYHbln obpasel, (M oTaenbHble obpasubl), UMeloLMA ABa
oTpaxaTtens (Hanpumep, 6okoBble CBEPEeHble OTBEPCTUSA) Ha Pa3NUYHbIX U3BECTHBLIX ANIMHaX MYTU 3BYKa.

MpeobpaszosaTtenb cregyeT noovepenHo nepemMeLlats, YTobbl NOMy4UTb MakCUManbHbIe 3X0-CUrHarbl
OT Kaxgoro oTpaxaTens. [onoxeHne axo-curHana oT Gnukanliero oTpaxaTena cneagyeT YCTaAHOBUTL Mpu
MOMOLLM PEryMpoBKX 3a4epXKKA HYMs pasBepTKu, a 3Xo-curHana oT ApYyrux oTpaxarenein — npu nomowu
peryrnvpoBKu AnanasoHa passepTku, Noka He byaeT AOCTUrHYyTa HeobxoAnMas BpeMeHHas passepTka.

5.4 HaknoHHble npeoGpa3oBaTenu

5.4.1 Cnocob c ucnonb3oBaHueM paguycHOro oTpaxarens
HacTpoiika gnanasoHa MOXeT BbiTb BhIMOMHEeHa NPy NOMOLLM paauyCHbIX oTpaXkaTenei KanubpoBoYHO-
ro o6pasua Ne 1 unu kanubposoyHoro o6pasua Ne 2 no MCO 2400 unn MCO 7963 cOOTBETCTBEHHO.

8
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5.4.2 Cnoco6 c ucnonb3oBaHueM NpsamMoro npeo6pasoBartens

[nsa npeobpasoBaTtenen, NpoUNUPoBaHHLIX B MOMEPEYHOM HamnpaBfieHUWn, HacTpolka AuanasoHa
BPEMEHHOW pa3BepTKU MOXeT MNpPOoBOAUTLCA NpU MoMowm npsiMoro npeobpasoBartensa, wMsnydawwero
npogoribHble BOMHbI, Ha yYacTke TonwuHon 91 mm kanubposouHoro obpasua Ne 1 (no UCO 2400), cooT-
BETCTBYIOLLEM ANMHE NYTU 3BYKa B CTanu, pasHow 50 MM, 4115 NonepeyHOoN BOSHbI.

UT06bl 3aBEpLUNTL HACTPOIKY AMana3oHa, He06X0AMMO MOMYYUTbL IX0-CUrHaN Npu nomoLyn npeobpaso-
BaTensi, KoTopbiM GyaeT NPoOBOAUTLCHA KOHTPOSb, OT MOAXOASILLEro oTpaXaTerns, pPacnofioeHHOro Ha
N3BECTHOW ANNHE MyTU 3BYKa, 1 NP MOMOLLM TOMBbKO (OYHKLMM YCTAHOBKN HYIIA MOMECTUTb 3TOT 3X0-CUrHan
B NpaBUIIbHOE NOMOoXeHNe BAONb BPEMEHHOW OCU.

5.4.3 Cnoco6 c ucnonb3oBaHUeM HacTpoe4yHoro obpasua

[JaHHblll cnocob No ceoemy NPUHLMMNY aHanorM4eH cnocoby, onucaHHoMy Ans npsiMoro npeobpasoBate-
naeb5.3.2.

OpHako, Ana Nony4YeHns 4OCTaTOMHON TOYHOCTU, CHavana HeobxoAuMo OTMETUTb TOUKU BXoAa Ny4a Ha
noBepxHoCcTU 06pasua, B KOTOPLIX 3XO-CUrHan 4ocTuraeT MakcuMymMa, a 3aTeM U3MepUTb PacCcTosiHUE MeXay
3TUMW OTMETKaMn 1 COOTBETCTBYIOWMMI oTpaxaTensamu. [ins Bcex nocrneayrolmx HacTpoek BpeMeHHOU
pasBepTKkn NpeobpasoBaTenb cneayert noMewaTth Ha 3T OTMETKW.

5.4.4 NMpodunupoBaHHble Npeo6GpasoBaTenu

HacTpoliky AvanasoHa BpeMeHHOW pas3BepTKu crefyeT B NepBylo oyepedb BbIMOSHATL C MOMOLLbIO
npeobpa3zoBaTeris C N/I0CKON MOBEPXHOCTLH0 KOHTaKTa, Kak OfMMCcaHo BbiLLe.

3atem npocdununpoBaHHbIi NpecbpasoBaTtens cnegyet MOMECTUTb COOTBETCTBYOLWUM 0bpaszoM Ha
npocunnpoBaHHbIA HAaCTPOEYHEIN 06paseL, UMeIoLUIA, KaK MUHUMYM, OWH OTpaXaTerb Ha U3BeCTHOM ANnHe
nyTu 3ByKa. [NonoxeHne axo-cnrHana oT 4aHHOro oTpaxaTens TOMbLKO NPU NOMOLLM PYHKLIMM YCTAHOBKU HYIS
nepemMeLlaeTcs B Haasnexaluee nosoxeHne no BpeMeHHON oK.

5.5 AnbTepHaTMBHasA HacTpoiiKa Auana3oHa pa3BepTKU ANA HAKIMOHHbIX Npeo6Gpa3oBaTeneit

5.5.1 lnockue NnoBepxXHOCTU

BmecTo HacTpoiikn Yepes AnnHY NyTW 3ByKa BpeMeHHas pa3BepTka MOXeT bbiTb ycTaHOBMEeHa Tak, YTobbl
nokasbiBaTb HEMOCPEACTBEHHO rMyBUHy oTpaxaTenst OTHOCUTEbHO KOHTPONMPYEMOW NOBEPXHOCTU UMW ero
NPOEeKLNOHHOE paccToAHMUE (CM. PUCYHOK 7).

CnepoBsaTenbHO, NOCrne Toro, kak BblbpaHa BpeMeHHas pa3sepTka B BeNUYUHAX Fy6uHbI v npoekuu-
OHHOTO PacCTOAHMS, 3X0-CUrHarbl OT HACTPOEUHOro 06pasLia Ha U3BECTHLIX ANMHAX NYTU 3ByKa yCTaHaBNMBa-
tOTCA BAOMb OCU BPEMEHHON pasBepTKM B NOMOXKEHUSAX, COOTBETCTBYIOLWMUX SKBUBANEHTHLIM rny6uHamM unu
MPOEKLMOHHBIM PACCTOSIHUAM, KOTOPbIE MOTYT ONPeaenATLCA Kak OoNMcaHo aanee.

[nsi nnockoi nnacTuHel HeobxoAuMble NapameTpbl MOTryT BbITb NOMyYeHbl ANl onpeaerieHHoro yrna
BBOAA Nyya npu nomoLy MacltabHoro Yeptexa nMbo no cneayowmm copmynam:

- rnybuHa t:

t=scos o, (8)

- MPOeKUMOHHOEe paccTosiHWe a:

a=ssina; 9
- yMeHblUeHHas AnvHa NPOeKLMOHHOIo PacCTOsHNA &':
a=(ssina)-x (10)

5.5.2 U3orHyTble NOBEepPXHOCTH

Mpy NpUMEHEHUN NPUHLMNOB HAaCTPONKM AnanasoHa, onucaHHbIX B 5.5.1, BpeMeHHas passepTka saBnsi-
eTCsl HEMTMHENHOM MO OTHOLUEHWIO K Fy6UHE U NPOeKLMOHHOMY PacCTOSIHUIO.

HenunHenHas koopanHaTHas WKana MoXeT 6biTb NOCTPOEHa NpU NPOBEAEHUM U3MEPEHWIA B paae Noso-
YKEHWIA Ha pUCYHKe, BBINMOMHEHHOM B MacLuTabe, A Npu BBIMUCIIEHUSX C UCTIONb30BaAHMEM COOTBETCTBYOLINX
cdopmyn. AnnHa nyTn 3ByKa A0 NPOTUBOMONOXHON NOBEPXHOCTM KOHLIEHTPUYECKUN U3OTHYTOro 06bekTa MoXeT
6bITb ONpeaeneHa ¢ NoMoLLbo bopMYI, MPUBEAEHHBIX B NpUoxeHun C.

B kauecTBe anbTepHaTMBbI NHTEPBASIbI KOOPAUHATHOW LUKaslbl MOTYT ONpeaenisiTbcsl B MecTax Makcu-

MarbHbIX 3X0-CUrHaroB OT psifa oTpaxaTtenen B 30THYTOM HacTPOeYHOM obpasLie, NPOMEXYTOYHbIE 3Ha-
YeHUs MPU 3TOM criedyeT nosyyaTe NPy NOMOLLW UHTEPNONALMK (CM. PUCYHOK 8).
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PucyHok 8 — Mpumep HENMHERHON KOOPAUHATHON LIKaNbl BpEMEHHON Pa3BepTKM, NONYyHeHHON Ha OCHOBE

YMEHBLLEHHOM ANMHbI NPOEKUMOHHOIO PaccTosHmnA (ana o, =51°, s, . =100 Mm)

6 HacTtpoliika 4YyBCTBUTENBLHOCTU U OLeHKa aMNANTYAbI 3XO-CUrHanoB

6.1 O6LWue nonoxeHusa

Mocne HacTpok1 BpeMEeHHOWN pasBepTKA AOMKHA NPOBOAUTLCSH HACTPOMKA YYBCTBUTENBHOCTU (UK
yCTaHOBKa YCUNEHNS) OAHUM U3 CieayroLLmMX cnocobos:

1) Cnocob ¢ ncnonb3oBaHMemM 04HOro oTpaXKaTens.

OavH oTpaxaTenb (Hanpumep, AHO UK Nas) MoXeT BbITb UCMONb30BaH, KOrAa OLEeHUBaeMbli 3X0-CUrHan
HaxoauTCa Ha OAMHAKOBOM PacCTOSIHUN C ANMHON MyTH 3BYKA.

2) Cnocob c ncnonb3oBaHNMeM 3aBUCUMOCTY aMNUTyAbl OT paccTosaHus (DAC-meTon).

MpunaTom cnocobe NCMoNb3YHOTCA 3X0-CUrHarbl 0T psiga o4nHaKoBbIX OTpaxkaTenei (Hanpumep, 6okoBoe
oTBEPCTWE UM OTBEPCTUE C NIIOCKUM AHOM) C PasfiMyHbIM PACCTOSIHUEM AMMHBI NYTU 3BYKa A0 HUX B NOAXO-
Aslem HacTpoedyHom obpasLe (cMm. 6.3).

3) Cnocob c ucnonb3osaHnem 3aBMCUMOCTU aMNNUTYaAbl OT paccTosiHA U AnameTpa (DGS-meToa).

Mpu aTom cnocobe ncnonbayeTcs psg nonyYeHHbIX pacHeTHBIM NyTeM (TeopeTU4eckn) KpUBLIX, ycTaHaB-
NMBaloLLMX CBSI3b MEXAY PacCTOAHMEM, yeuneHnem obopyaoBaHns U pasmMepoM OTBEPCTUS C MITOCKMM AHOM,
pacnonoXxeHHOro NepneHANKYNApHoO Kk ocu nyya (cM. 6.4).

Cnoco6bl 2 1 3 atoT BO3ZMOXHOCTb KOMMEHCUPOBaTb aMNIIUTY Ay 3X0-CUrHana oT oTpakaTens ¢ y4eToM
yBenuM4eHns paccTosiHusA Ao Hero. OaHako Ans Bcex Tpex cnocoboB npu Heo6xo4MMOCTV A0MKHa NMPUMEHSATb-
CS KOPPEKLUA YCUNeHWs B BUAE NONpaBK/ Ha NOTEePU B KOHTAKTHOWN cpefe 1 3aTyxaHue B MaTepuane (cm. 6.5).

Wcnonb3oBaHue naeanbHblX oTpaxaTenein NpocToin hopmbl (Hanpumep, BOKOBBIX UMW MNOCKOAOHHbLIX
OTBEpPCTMA) ANsi onpegenieHnsi pa3mepoB peanbHbIX AedeKkToB He AaeT BO3MOXHOCTW onpeaenuTb KX
OeNCTBUTENbHbIA pasmep, a TOMNbKO 3KBMBANEHTHOe 3HaveHne. [leicTBUTENbHbIN pasmep peanbHoro gedekTa
MOXeT BbITb 60sbLUe 3TOro 3KBUBANEHTHOMO 3HAYEHUS.

6.2 Yron nageHun
Mpu npuMeHeHUN HaKNOHHOro NpecbpasoBaTens Ha KPUBOMMHENHOM 0OBbEKTE KOHTPOIISA C OAHOKPAaTHO
OTpaXXeHHbIM fly4OM AormKeH BbITb paccuuTaH yron rnornagaHnus y4a Ha JOHHYH NOBEPXHOCTb, T. €. yron nage-
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HUA. Mpy ckaHWMPOBaHWMWM BbINYKNOA UWAUHAPUYECKOW NOBEPXHOCTW, Yron NageHUsi Ha BHYTPEHHIo
MOBEPXHOCTb MOXeET ObITb 3HAaYMTENbHO OoMblue yrna BBoAa. M Hao6opoT, ecnv ckaHUPOBaHWE OCYLLEeCTBIsA-
eTCsl C BHYTPEHHel NOBEePXHOCTHU, Yron NageHns Ha JOHHYIO NOBEPXHOCTb MOXET ObiTb 3HAaYUTENbHO MeHbLLIE
yrna ssoga (cM. npunoxeHue C).

Mpu ncnonb3oBaHUM NpeobpasoBaTenen, N3nydaroLnx NonepeYHyo BOMHy, yron Beoga nydya cnegyet
BbIGUpaTh Takum 06pasom, 4ToObl yron nageHus Ha BHYTPEHHIOK NOBepXHOCTL 6biN B AnanasoHe o7 35° 4o 70°,
MOTOMY YTO B NPOTUBHOM Cly4yae 6onbluasi YacTb 3Heprum BoSHbl ByaeT yxoauTb Ha TpaHcdopMaLuio B Apyrue
Tunbl BOSH. Kpome Toro, 40nonHUTeNbHbIE 3X0-CUrHanbl ApYrnx TUNoB BOMH ByayT AaBaTb NOMEXMU A1 OLLEHKM
3aXo-curHana.

Cnocob onpegenexHuns yrna nageHns Ha BHYTPEHHIOH 1 HapyXXHYH LIUNMHAPUYeCKne NOBEPXHOCTA U CMo-
cob pacyeTa nyTW 3BYKOBOW BOSTHBI 40 MPOTUBOMOOXHON MOBEPXHOCTM NpUBeAeHbI B npunoxeHumn C.

6.3 Cnoco®6 oLeHKN aMNNUTyAbl B 3aBUCUMOCTU OT paccTosiHuA (DAC-MeToa)

6.3.1 HacTtpoeuHblli o6pasel

HacTtpoeuHbiii o6paseL, ans DAC-meToaa AomkeH MMeTb pag oTpaxaTenen Ha pasnnyHOM paccTOsTHUK
B MHTepBarie BpeMeHHON pasBepTKu, NPUMeHsIeMOon nNpu koHTporne. Bonee noapobHo O pacnonoxeHun u
MWHUManbHbIX pasmepax obpasLa 1 oTpaxaTtenen — B NpUIoxeHun B.

TpeboBaHusi, NpuBeAeHHbIE B NpUNoxeHun B, npumMeHsitoTca anst o6beKkToB KoHTpons 1 kateropun u
B COOTBETCTBYIOLEM crny4vae Ans o6bekToB KOHTPONA 2—5 KaTeropun.

CyuwecTByeT MUHUManbHas ANMHa NyTH 3BYKa, MEHbLUE KOTOPO CUrHamn He MoXeT BbITb YA0BNeTBOpU-
TeNbHO OLEeHEH 13-3a acdhcpeKTa MepTBOW 30HbI UMK MOMEX B BIVKHEN 30HE.

HacTpoeuHslit o6pasel, ans DAC-meTona AomkeH 6biTe 04HUM U3 CReayHOLWmX:

1) yHuBepcanbHbli obpasel, ¢ OAHOPOAHBLIM HU3KUM 3aTyxaHvem W onpeaeneHHon o6paboTkoi
MOBEPXHOCTW, UMEIOLLIMIA TOMLLMHY, OTNINYAIOLLYIOCSA OT TONLWMHBI 06bekTa koHTpons B npegenax 10 %, unn

2) obpaseL, c TakMMK1 e aKyCTUYeCKMMU CBOMCTBaMKU, 06paboTkon noBepxHOCTU, DOpPMbI U paguyca
KOUBU3HbI, KaKk y 06beKTa KOHTPOA.

Mpw ucnonb3oBaHuM obpasua Tuna 1) nepen HenocpeAcTBEHHLIM NCMNOMb30BAHNEM KPWUBOW 3aBUCK-
MOCTU aMniuTyabl OT paccTosiHUA HeobxoduMMa nonpaska Ha f1obyo pasHULY B 3aTyXaHUW, KpUBU3HE W
KauyecTBe aKyCTUYECKOro KOHTaKTa.

6.3.2 MNMocTtpoeHune DAC-kpuson

DAC-kpuBasi normkHa 6blTb 0TODpaxeHa HenocpeACTBEHHO Ha aKkpaHe AedheKTockona Uu NocTpoeHa
oTAenbHO, Kak onucaHo danee. OHa MoOXeT ObiTb NOCTPOEHa MpU NMOMOLLM 3MNEKTPOHHBIX cpeacTs. Ecnn
ncnosnbayeTcs hyHKUNSA BpeMEeHHOW perynnposkn YyecTeutensHocTu TCG, To DAC-kpuBaga ctaHeT npsiMoun
FOPU3OHTalbLHON NMUHNER.

6.3.2.1 lMocTpoeHune Ha akpaHe

BpemeHHas pasBepTka B NepBYLo oMepeb A0MMKHa COOTBETCTBOBATbL MakCMMaribHON AMNnHe MyTW 3ByKa B
n3aenuu, a ycuneHue AomKHO ObiTb HACTPOEHO TakuM 06pas3om, YTOObI 3X0-CUrHasbl OT cepumn oTpaxarenen
nonaganu B gnanasoH oT 20 % o 80 % nonHol BeicoThl 3kpaHa FSH. B cny4vae ¢ HaknmoHHEIM Npeobpa3zoBaTe-
neM oTpaxaTtenm MOryT HaxoAuTbes B AnanasoHe oT 0 go '/, (NpsiMoit nyy) unm ot '/, 4o 1 (oaHoKpaTHO oTpa-
XKEeHHbBIV 1yd) ANMHBI NYTH 3BYKA.

MecTa NnonoxeHns NMKOB MakCUMarbHbIX 3X0-CUrHANoB Npu onpeaeneHHon HacTPonKe YCUNneHus oTMe-
yatoTes Ha akpaHe n DAC-kpuBasi coeguHsIeT UX.

Ecnu pasHuua mexay HanbonbLWnM 1 HAMMEHbLLMM 3X0-CUrHanaMuy BbIXOAUT 3a Npeaenbl AnanasoHa oT
20 % go 80 % nonHol BelcOThl akpaHa FSH, To kpuBas gorkHa 6biTe pasaeneHa u oTobpaxeHa oTAeNbHbIMU
KPUBBIMU MPWY APYron HACTPOWKe yCureHust (CM. pucyHok 9). PasHuua ycuneHuin mexay ABYMsi KpUBbIMMA
AOIkHa BbITh 3aperncTpMpoBaHa Ha aKkpaHe.

HacTtpoiika ycuneHust ans noctpoeHuss DAC-kprBoi MOXeT NPpOBOAUTLCA HaNpUMep MNo aXo-cUrHanam
OT APYrUX oTpaxaTesiei: Hanpumep B clyvyae NMPUMeHeHUs HenpoUnMPOBaHHBIX (C MIOCKON KOHTaKTHOWM
NoBepPXHOCTbIO) NpecbpasoBaTerei No pagnansHON LMAMHAPUYECKon nosepxHocTn paguycom 100 mm, unn
no 60KOBOMY OTBEPCTUIO AnaMeTpom 3 MM B kannbposoyHom obpasue Ne 1. 370 no3BonuT B AanbHerwem
NPOBOANTL HACTPOWKY ycuneHns 6e3 npumeHeHnst HacTpoeyvHoro obpasLa.

6.3.2.2 lMocTpoeHune oTAEeNbHOW 3aBUCUMOCTH

O6bwas npouenypa aHanorvdHa onucaHHoMy 6.3.2.1, 3a WCKMOYEHUMEM TOro, YTO MaKCcUMarbHble
3X0-CUrHarbl OT KXA0ro oTpaxaTens AOBOAAT 10 OANHAKOBOro YpOBHS (Kak npasurno, Ao yposHs 80 % nonHomn
BbICOTHI 3kpaHa FSH) n otaensHo hukenpyeTcs HacTporka YCUneHns B 3aBUCUMOCTV OT ANWHbI NYTU 3BYKa.
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PucyHok 9 — OkpaH ynbTpa3sykoBoro npubopa, nokassisaiolero pasgenenne DAC- kpusow

6.3.2.3 Koppekuus ycuneHus

Mocne onpegeneHus pasHuLbl ycuneHust Mexxay AByMs KpuBbiMU cornacHo 6.5, DAC-kpueas aormkHa
6bITb CKOpPEKTUPOBaHa COOTBETCTBYHOLLMM 06pa3oM, Kak ykazaHo B6.3.2.116.3.2.2.

DAC-kpuBas gomkHa bbiTb CKOPPEKTUpPOBaHa OAHUM U3 criedyoLwnx cnocoboBs:

1) koppekuns DAC-KpUBOI BO Bpemsi NOCTPOEHUs;

2) nocTpoeHue BTopoin, oTkoppekTuposaHHo DAC-kpuson;

3) npuMeHeHWe BeNMYUHbI KOPPEKLIMK B NPOLLECCe OLLEHKW.

B T0 Bpems kak 1) n 2) cnocobbl HeobxoanMbI 4nisl yyeTa 3atyxaHus, 3) cnocob bonee noaxoanTt npu
HeobX0AMMOCTU KOPPEKLN TOSLKO MOCTOSAHHBIX MOTEPb Ha aKyCTUYECKUIA KOHTaKT.

6.3.3 OueHka curHana c ucnonbsoaHuem DAC-kpuBon

6.3.3.1 HacTtpoiika 4yBCTBUTENLHOCTU KOHTPONA

UyBCTBUTENLHOCTE KOHTPOMA cneayeT ycTaHaBnNuBaTb NO MakCUMyMaM 3XO-CUrHanoB OT OAHOMo U3
OMOPHbIX OTpakaTenel B HacTpoeuHoM obpasue ans DAC-KpUBOI U YCTAHOBUTL yCUeHUe TakuM o6pasom,
4yT0ObI NKK 3x0-curHana cooTseTcTBOBaN DAC-KpUBON.

Mpw 3TOM criegyeT BHECTU KOPPEKLUIO YCUNEHWUA AN COOTBETCTBYOWEN ANUHBI NYTW 3BYKA, €CIIN 3TO He
yuTeHo B DAC-kpuBoii (anst 1u 2 cnoco6os no 6.3.2.3).

B kauecTtBe ansTepHaTtuBhbl, ecnu DAC-kpuBasa bbina nocTpoeHa Ansa Apyroro otpaxarTensi, ee MOXHO
NCNonNbL30BaTh MPW YCNOBUM COOTBETCTBYIOLLEN KOPPEKLNU YCUNEHUS.

3areM nepeq CKaHMPOBaHWEM yCUNEHWE YBEMUYNBAIOT (UMW YMEHBLLLAIOT) Ha BEMIUYUHY, YCTAHOBNEHHYIO
B COOTBETCTBYIOLLEM CTaHAapTe Unv npoueaype.

6.3.3.2 N3amepeHne aMnnnTyabl 3Xo-curHana

AmMnnuTyaa noboro axo-curHana, nognexatlero oueHke, yctaHaBnnBaeTcs ¢ NOMOLLbH 0TkannbpoBaH-
HOW KOppeKLMK ycuneHus 4o ypoBHst DAC-KpUBOI, U perucTpupyeTcs ¢ ykasaHneM yeenm4eHUs Unm yMeHboLue-
HWUS1 3HAYEHUS YCUINEHNS B CPaBHEHWMU C UCXOAHBIMU 3HAYEHUAMU, KOTOPbIE UCNOMNBb30BANUCHL NPU MOCTPOEHUN
DAC-kpuoir. Ecnu 8 DAC-kpUBOIA He yuTeHa KoppeKUUa YyCUNeHUs (3HaYeHne noTepn B KOHTaKTHOW cpeae 1
3aTyxaHue B Matepuane), To Npu HeobxoauMocTu, 406aBNATCA COOTBETCTBRYIOLME NONPaBKN.

OueHKa pasHuULbl B aMnnnTyae nofy4eHHOro 3Xo-curHasna BblpaxaeTcsl onMcaHHbIM aganee obpasom.

Ecnu ycuneHune TpebyeTcsl yBenuUUTb MO OTHOLIEHUIO K UCXOAHOMY 3Ha4YeHuto Ha x ab, To amnnuTyae
axo-cuUrHana npucsavsaeTcs 3HaueHue (onopHbIA yposeHb —x) Ab. Ecnu ycuneHue TpebyeTtca yMeHbLIUTb No
OTHOLLEHUIO KUCXOAHOMY 3HauYeHuIo Ha y AB, To aMnnuTyae axo-curHana npucsansaeTcs s3HaveHue (HacTpoey-
HbI YpoBeHb +y) Ab.

6.3.4 OueHka aMnNNIUTYAbI 3X0-CUrHana ¢ NOMOLLbLI ONOPHOro YPOBHA

Mpu ncnonbsoBanumM gaHHoro criocoba axo-curHan oT AedpekTa CpaBHUBAETCA C 3XO-CUrHanom ot
HacTPOEYHOro oTpaXaTesns Ha TakoM Xe Unu 6osbLliem paccTosiHUN. C NOMOLLbIO YCTaHOBKW yeuneHua V, n v,
COOTBETCTBEHHO 06a curHana BLIBOAATCA Ha PaBHYIO BBICOTY 3KpaHa (T. €. Ha ONopHbIi ypoBeHb). ONOpHBIi
ypoBeHb YCTaHaBnuMBaeTcs B npegenax guanasoHa ot 40 % ao 90 % nonHown BbicoThl 3kpaHa FSH. PasHuua B
aMnnuTyae sxo-curHana AH, 3saTeM BblMUCNISIETCA NO crneaytollen popmyne

AI-Iu=Vr_Vu (11)
12
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6.4 Cnocob oLleHKU aMNNUTYAbI B 3aBUCMMOCTU OT paccTosiHuA u aguametpa (DGS-meton)
6.4.1 O6LMe nonoxeHUA

B cnocobe oLeHkM aMNnnTyAbl 3X0-curHana oT HensBecTHOro oTpaxkatens no DGS-guarpamme Ucnons-
3Yl0TCH TEOPETUYECKN NOSTyYEHHbIE 3aBUCUMOCTN aMMNUTYAbl OT PACCTOAHNS ANs NNOCKOAOHHBIX OTBEPCTUA.
B o6wein DGS-guarpamMmme paccTosiHne 1 pasmep oTpakaTens HopmanusosaHbl. Mo 3Tol npuinHe oHa
He 3aBUCUT OT pasMepa 1 4YacToThl aKTUBHOTO aleMeHTa npeobpasoBaTtens. Ha Heil paccTosiHMe 4o oTpaxaTe-
NS ykasbiBaeTcs B AnnHax 6nmxkHel 3oHbI Npeobpasosatenst Ny, a pasmepbl Kak OTHOLLEHWE 3KBNBANEHTHOrO

AlameTpa oTpakaTens K AuameTpy akTUBHOro anemexTa npeobpasosatens D 4 (cM. pucyHok 10 1 npunoxe-
Hue D).
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A — HopmanusoBaHHoe paccTosiHue; V — ycunenue, ob; G — HOpManu3oBaHHbIN pa3Mep oTpaxarensi

PucyHok 10 — Obwas DGS-guarpamma

M3 obwen DGS-anarpaMmmel BbiBogaTCs cneunansHbele DGS-guarpammbl Ans LWMPOKO MCMOMb3YEMbIX
TUNOB NpeobpasoBaTenel ANa cTanu, KoTopble NO3BOMAT HANPAMYIO ONpeaensiTe 3KBUBANIEHTHLIA pasMep
oTpaxaTensi, He npuberasi K BbluMCIeHUAM (CM. pucyHok 11).

AMNNNTYada 3Xo-cuUrHarna ot oTpaxaTens 3anvcbiBaeTcs 0AHNM U3 criedyoLmx cnocobos:

i) ycunexwve, ab, ysennyeHHoe 1nn yMeHbLLEHHOE NO OTHoLWeHUo k DGS-guarpamme Ans ykasaHHOro
AvameTpa oTpaxaTens;

il) AMameTp NIOCKOro oTpaxaTternis, OT KOTOPOro B uaeanbHbIX YCMOBUSX U NPU TOM XXe PacCTOsIHUU
(aKBMBaANEHTHbIV NOCKUIA OTpaskaTenb) ByaeT nonyyeHa Takas xxe aMnnuTyaa 9xo-curHana.

6.4.2 HacTpoeuHble o6pasubl

Koraa DGS-aguarpaMmma ncnonb3yeTcsi A1 HAaCTPONKA YyBCTBUTENbHOCT KOHTPOMS UK AN U3MepeHns
amMnnnTyabl 3X0-CUrHana, npumMeHsieTca NoAxoAsiMiA AN 3TOr0 HacTpoeydHblil obpasel, XapakTepucTukn
KOTOPOro ykasaHbl B NpunoxeHun B. 3T1o HeobxoanmMo Ans Toro, YTo6bl COOTHECTU 3HAUEHWUS yCUeHus, npmse-
AeHHble B DGS-gunarpamme, ¢ aMnaMTyaon aXo-curHana oT COOTBETCTBYHOLLErO HACTPOEYHOro oTpaXkaTerns.
B kauyecTBe HacTpoeuHoro 06pasua AonycKaeTes NCNONL30BaTb KanMbpoBoYHbIE 06pasLbl.
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PucyHok 11 — CneuuansHas DGS-guarpamma ans yrna BBoga npeobpasoartens And ctanun

HacTpoeuHble 06pasLibl ANst HAKIOHHBIX Npeobpa3sosaTtenen 4OMKHbI UMETb 4oCTaTOYHO Bonblune pas-
Mepbl, KOTOpble NO3BONMNMN Gbl TPOBECTU U3MEPEHNUS NPOLIEALLIMX CUTHANOoB, Heobxoaumble ANa onpeaeneHns
3aTyxaHusi. Bce noBepxHOCTU HACTPOEYHBIX 06pasLOB, Ha KOTOPLIX NPOBOAATCA U3MEPEHUS, AOIKHLI UMETb
oMHaKoBoe KavyecTBo 06paboTKu.

BorHyTble uunuHapuyeckne NnoBepxHOCTU (Hanpumep, kannbpoBouHoro o6pasuia Ne 1 1 KanMbpoBoYHOro
obpasua Ne 2 B cootBeTcTBUMM ¢ UCO 2400 1 MCO 7963) AOMKHBI UCMIONb30BaTLCA ANA HACTPOWMKA YYBCTBU-
TenbHOCTU ¢ npumeHeHneM DGS-guarpaMm TONMbLKO B TOM criyuae, ecrnv u3BecTeH nonpaBovHbii koadgpuum-
eHT npeobpasosaTens AV, Ans 3Tux obpasuoB. ITo HeobxoAWMOo ANA KOMNEHCUPOBAHUSI Pa3HULILI NPU
CcpaBHEHUW cUrHana, OTPaXKEHHOTo OT BOTHYTOW LIMMUHAPUYECKON NOBEPXHOCTU, C CUrHaINoM, OTPaXEHHbLIM OT
MMOCKON JOHHON noBepxHocTU. Ecnn AV, nmeeT NonoXutenbHblid 3HaK, TO yCUIeHue, UCNoNb3yemoe Mpu
KOHTpone, A0JPKHO ObITb YBENMUYEHO Ha TaKOE e 3HaYeHue, U HaobopoT.

Bo u3bexaHue NOSNHOro oTpaxkeHusl 3ByKOBOrO Myuvka OT MOBEPXHOCTU HacTpoeuHoro obpasua unm
06beKTa KOHTPOIS, UMEIOLLMX KPUBU3HY MOBEPXHOCTU, ANaMeTp UX KPUBU3HBLI D,,; AomkeH ynoBneTBopATL
cneaytowen hopmyrne

[ 1
D .>D |2t~ (12)
obj = Teff{ ¢y 1-sina, )’

rae D ¢ — 3thdeKTUBHBIA AnaMeTp akTUBHOrO afiemeHTa npeobpasoBartens;

€, — CKOPOCTb MNornepeyHomn BosHbI B 06beKTe KOHTPOrs;

€4 — CKOPOCTb NPOAONBLHOM BOIHLI B NpU3Me Npeobpasosatensi;

o, — Yron BBofia B 06 beKTe KOHTPOrS.

Hanpuwmep, npu acpdektusHom amameTpe npeobpasoatens 20 mm ans yrna seoaa 45° sHaveHue Dobj
(ana ctanu) 4omkHO 6bITh 6onbLue 82 MM.
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6.4.3 lNpumeHeHue DGS-guarpamm

6.4.3.1 Cnocob onopHoi amnnntyasbl

YctaHaBnMBaeMoe ycuneHue V,, Ha KOTOPOM A0MKHO BLIMOMHATLCA CKaHUpOBaHMe, BbINUCNAETCA Mo
cneayouwein opmyre

V.=V, + AV+AV, + AV, (13)

rae VJ — 3HayeHWe yCUIeHusl Ansl 3X0-curHana oT HacTPOEYHOro oTpaxaTens B COOTBETCTBUU C TpeboBaHus-
MU NpUIoxeHust B ansi BbICOThI 3xo-curHana Ha akpaHe (He meHee 20 % OT NOMHOM BbICOTHI 3KpaHa
FSH);

AV — pasHuua B ycuneHuu mexxay DGS-auarpammoin, COOTBETCTBYIOLWEN MUHUMATIbHOMY 3KBUBANIEHTHOMY
YCUINEHUIO MNOCKOAOHHOTO oTpaxkaTens (T. e. perucTpupyemblil ypoBeHb), USMEPEHHOIO MpU Makcu-
ManbHOW AnnHe NyTU 3BYKa S, ,,, 1 3X0-CUrHaNoM oT HacTPOEUHOro oTpakartess, W3MepeHHOro Ha
AnvHe NyT1 3Byka A0 HEro S;

AV, — nonpaBoYHbIN Ko3hPULMEHT, MPUMEHAEMbIA NPU UCTIONBE3OBAHWUW BOFHYTOTO HACTPOEYHOro oTpaxa-
Tens (cm. 6.4.2);
AV, — Koppekuus yeuneHus (cMm. 6.5).
OueHka aMnnuTyabl Moboro axo-curHana, Habngaemoro B XxoAe CKaHUPOBaHUA, COOTBETCTBYHOLLErO
WU NPEBLILLAIOLLETO ONOPHYIO BLICOTY CUrHana Ha akpaHe, IPOBOAUTCS ONMUCaHHBIM gasnee o6pasom.
dukcupyetcs ycuneHue V,, Heobxoaumoe Ans Toro, YtobGbl JOBECTU aMNNUTydy axo-curHana ao
OonopHON BbICOTHI curHana. 3ateM Ha DGS-guarpamme npoBoguTCcA NUHUA, NpeacTasnAlowWan ONopHYIo
aMnuTyay, 1 pasHuua B ycuneHunax AV, = V, — V, oTknaabiBaeTcs OT OMOPHOA aMnNanTyAbl Ha paccTosiHue S,
COOTBETCTBYIOWEe ANUHE NMYTU 3ByKa (CM. pUCYHOK 12). Ecniv oTMeueHHas Touka pacnonaraeTcsl Bobllle
DGS-anarpamMmebl, COOTBETCTBYIOLIE perncTpupyeMoMy npeaeny, amnnuryaa axo-curHana AH, sanucoisa-
eTcs Kak uucno ab, Ha KoTopoe oHa npeBblilaeT DGS-aMarpammy npuy TOM >Ke paccTOAHUN ANUHBI NYTU 3BYKa.

; P,
T T |x TITTITTTTITTIT
5 6 10
V,
r S$, mm
—— 1
J \
>
i
. - -l
. - 3 2
] CP, Sy Pr 3
I
LU LU L LT R gaa V,dBy I
012 345678 910 s; Smax

V,

u

1 — kanubpoBoyHas aMNNUTyaa; 2 — ONOpPHaN amnNNnTyaa; 3 — onopHasn NUHUA

PucyHok 12 — Mpumep oLieHKn aMNNUTyAbl 3X0-CUrHanNa ¢ UCNoNbL3oBaHWeM cnoco6a onopHON aMnNnUTy Al

6.4.3.2 Cnoco6 onopHoi NHUK
Kpusas DGS-guarpammbl, COOTBETCTBYIOLAA perucTpupyeMomy npeaeny, NnepeHocuTcs Ha akpaH Kak
onopHas nuHNA. Heo6xoaMMo UMeTb B BUAY, YTO 3aBUCUMOCTb MEXAY pasHuLen B ycuneHun DGS-guarpammel
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AV, b, Ana pa3nuuHbIX ANVH NYTU 3BYKAa IBMSIETCA NorapugpMryeckoi, B To BPEMSA Kak COOTBETCTBYIOLLASA LUKA-
11a Ha 3KpaHe ABNAeTCA NMUHENHON

AV=-201g ["7'4] , (14)
2

rae hy n h, — dakTuyeckue amnnnMTyAel Ha 3KpaHe, HanpUMep BblpaXKeHHbIe B NPOLIEHTax OT MOJIHOM BbICOThI
akpaHa FSH.

Pa3Huua B ycuneHun AV mMexgy 9X0-CUrHanom OT HacTpoeuvHoro otpaxartens u DGS-guarpammoit,
COOTBETCTBYIOLWEN perncTpupyeMomy npegeny, nNpyv OAWHAKOBOW ANWHE NyTW 3ByKa U3MepsieTcsl Ha
DGS-guarpamme.

Mocne 3Toro Nnony4arT MakCUManbHbIA 3X0-CUrHaN OT HACTPOEYHOro OTpaXaTens, a ycurieHne Hactpau-
BaeTcs TakuM 06pasom, YToBbl MaKCUMYM 3XO-CUrHana okasanca Ha yao6Hol BbicOTe akpaHa (CM. Janee).

370 nonoxeHue ukcupyeTca, U Yepes Hero NpoBoAUTCA nepeHeceHHaa DGS-guarpamma. OnopHas
NUHUA OOIMKHA okasaTbes B npedenax ot 20 % a0 80 % nonHon BeICOThI 3kpaHa FSH. [1ns aToro onopHasi niMHus
1 3abUKCMPOBaHHOE ycuiieHne MoryT nepemMeLlaTtbCcsl BBEPX UK BHU3 B Npedeniax CoOOTBETCTBYIOLLEN YacTu
3KpaHa, KaK nokasaHo Ha pucyHke 9.

3artem ycuneHue ansa ckaHMpoBaHUSA U3MEHAETCA Ha AV U NO BO3MOXHOCTU KOPPEKTUPYETCS, KakK 3TO
onucaHo B6.4.3.1.

Amnnutyaa nmo6oro axo-curHana, HabnogaeMoro B xoae CkaHMpoBaHUS, paBHas UK NpeBbiLLaoLas
oTKOppeKTupoBaHHyto DGS-anarpammy, 3annckiBaeTcs B BUAe OAHOMO U3 CrieAyoLLMX BapuaHTOB:

a) uucno ab, Ha KoTopoe MpeBbllweHa oTKkoppekTuposaHHaa DGS-guarpaMmma npy TOM ke paccTossHUN
OTNUHBI NYTW 3BYKa;

b) AnameTp sKkBUBaNEHTHOro NSIOCKOAOHHOIO OTpaxaTens, nokasaHHoro Ha DGS-guarpamme, KOTOpPbIA
COOTBETCTBYET pasHULE B aMNIINTYAe 3X0-CUrHana, U3MepeHHOro B nepedncrneHnm a).

6.4.4 OrpaHnyeHun Ha wucnonb3oBaHue DGS-guarpamm, cBsizaHHble C FeOMETPUYECKUMU
ocoGeHHOCTAMU

MpumeneHne DGS-guarpamm Ana oLeHKN amnAnTyabl 3X0-CUrHana NpUMeHsIeTCA TOSMbKO B TEX CIyyasix,
Korga He TpebyeTcst npodunpoBaHmne KOHTaKTHOM NOBEPXHOCTU NpeobpasoBartens, cM. 3.4.

Ycrosusi, KoTopble onpeaensoTcs B npunoxeHun B ang HactpoeyHbix 06pasLoB, AOIMKHBLI pacnpocT-
PaHATbCA Ha COOTBETCTBYHOLME MOBEPXHOCTU oObeKkTa KOHTpons. [ns oueHkn aMnauTyabl 3Xo-curHana
HeobxoauMmo cobniogaTth creaytoLee yCrnosme Ans HOpManM3oBaHHOTO paccToAHUA A (M. npunoxexune D ana
BblYMCneHuns A)

A>0,7. (15)
Mo oTHOLWEeHUIo K ToNWMHe cTeHkU d Heobxodnmo Takke cobrnitocTuycnosus (16) u (17), cooTBeTCTBEHHO,

AN CKaHMPOBaHWSA NPAMbIM NpecbpasoBaTenem 6es 3a4epXKn 1
ANsl CKaHMPOBAaHWSA HaKMoHHLIM NpeobpasoBaTtenem:

d>0,7N, (16)
roe Nz — adhpexTBHAA ANnHa BnvdkHen 30HbI,
d>5), (17)
rae A — AnvMHa BOMHbI B 00beKTe KOHTpons.
6.5 Koppekuus ycuneHus
6.5.1 O6Lune nonoxeHus
Ecnu 4yBCTBUTENBHOCTL KOHTPONSA yCTaHaBnNuBaeTcs He Ha kanubpoBovyHoM obpasue, KOTopbIA no
aKyCTUYECKMM CBOWCTBaM COOTBETCTBYET OOBLEKTY KOHTPOSs, TO BO3HMKAeT HeoOXoAMMOCTb onpedennTb
KOPPEKLMIO YCUMEHWSA U MPUMEHUTL €€ NPU YCTaHOBKE YYBCTBUTENEHOCTM KOHTPOMSA UMW U3MEPEHUM amnnn-
TyAbl 9X0-cUrHana oT Nto6ol HeCNOLWHOCTK.
KoppekLuus ycuneHus AV, cocTonT us AByX NnapameTpos:
1) NoTepu B KOHTaKTHOW cpeae Ha KOHTaKTHON NOBEPXHOCTU, He 3aBUCALLME OT ANMHbBI NYTA 3BYKa;
2) 3aTyxaHvie B MaTepuane, 3aBucsLlee oT ANWHbI NYTU 3BYyKa.
WmeeTcs aBa cnocoba koppekuun, a UMeHHO: cnocob ¢ (UKCUPOBAHHOM ANMHOM NYTKH, MPKU KOTOPOM
KOPpPEKLUMS OCYLLeCTBNAETCA TOMbKO AMA NoTepb B KOHTAKTHOW cpede U AN 3aTyXaHua Ha MaKcuManbHOM

ANVHE NyTU 3BYKa; U CPABHUTEMbBHEIN cnoco6, Npu KOTOPOM NoJHasi KoMMeHcauus BhINOMHAeTes Ana o6oux
napameTpos.

16



rocT P UCO 16811—2016

6.5.2 Cnocob c chmukcupoBaHHON ANMHON NyTH

JaHHbIA cnocob NMPUMEHWUM TOMbKO B TEX criyvasix, Korga rnoTepu akycTUMecKon SHeprm, Bbl3BaHHbIE
3aTyxaHueMm, mManbl B CpaBHEHWW C MOTepsAMU B KOHTaKTHOW cpeae, NMBo korga NpoBOAMUTCH U3MepeHue
aMnnuTyabl 3X0-CyUrHana ot oTpaxarens, Haxoasuerocs B6rnM3n A0HHOM NOBEPXHOCTN 06 bekTa KOHTPONS.

Mpv ncnonb3oBaHWK NPAMOro NpeocbpasoBaTens 3Ha4eHWUSA yeuneHus, Heobxoaumble AN BbIBeAeHWUSA Ha
3KpaH oAMHaKOBOW aMMnUTyAbl NEPBLIX 3X0-CUrHanoB OT AOHHOW MOBEPXHOCTWU HacTpoeyHoro obpasua K
obbekTa KOHTpOns, usMepsiiotes B AB (V1 V,, coOTBETCTBEHHO). MpK UCMOMb30BAHUM HAKIIOHHOrO Mpe-
obpasoBaTens NpYMEHAIOTCA ABa WAEHTUYHbIX MpeobpasosaTens, nepedaTyvMk U MPUEMHWK, yCTaHaBu-
Baemble TakuMm obpasom, 4Tobbl NyTb ynbTpassyka obpasoBbiBan opMy GykBbl «V», ANa nofydeHus
COOTBETCTBYIOLLMX 3XO-CUrHAMOB.

TeopeTudeckaa pasHuLa B yCuneHun Mexay OABYMs 9Xo-curHanamu AV, BosHMKalowas BcneacTeme
pasnuuusa B UX AnvHax nyTu asyka, usmepsetcs no DGS-anarpamme anst 6eckoHeYHOro oTpaxarens, a kop-
peKUuMsa yeuneHua AV, BelMUCNAeTCA Mo cnedyollei coopmyne

AVt= Vt,t_ Vt,r_AVs (18)

6.5.3 CpaBHUTEeNbHbIA CNOCO6

6.5.3.1 lMpsimon npeobpasosaTenb

MpeobpasoBaTenk ycTaHaBnNMBaeTCA Ha HACTPOeYHOM obpa3sLie 1 3anuChiBaKOTCA 3HAUYEHWS YCUNEHUS,
HeobxoauMMbIe Ans BbIBEAEHWA Ha 9KpaH oAMHAKOBOW aMMNMTY Akl NepBOro 1 BTOPOro 3X0-CUrHamoB OT AOHHON
NoBEPXHOCTM (3HaueHust Vy,, V), Ha pucyHke 13). 3aTem aTW 3HaYeHMA HaHOCATCS Ha rpaduk HanpoTuB
3HaYeHU ANMHBI NYTYU 3BYKA, 1 HePes HVX NPOBOAUTCA NHUA 2.

34 ;
<

7

1

0 4

1 — kpuBas ons obbekTa KOHTPONSs; 2 — KpuBas Ans HaCTpoeyHoro obpasua;
3 — yctaHoBka yeunenus ana 80 % nonHow BbicoThl 3kpaHa FSH; 4 — anuHa nyTu 3Byka

PucyHok 13 — OnpegeneHune koppekunm yCMneHnsi Npy NCnonb30BaHUMN CPaBHUTENBHOIO crnocoba

Mocne aToronpeobpasoBaTterib NepecTaBnseTcs Ha 06 bEeKT KOHTPONS, UNOBTOPAETCSA ONUCaHHasA paHee
npoueaypa (sHa4yeHusa Vg, n Vi, U nnHna 1 Ha pucyHke 13).

PasHuua ycuneHuns Mexay AByMaA JIMHASMU TPU COOTBETCTBYIOLLEN ANUHE NYTU 3BYKa S, ABNSAETCA 3Have-
HUEeM KOPPEeKLMN yeuneHus AV, cMm. pucyHok 13.

Heobxoanmo nmeTs B BAAY, YTO HAKIOH JIMHWAW, NPOBEAEHHON Yepes Toukn Vg, n Vg,, He oTpaxaeT
WCTUHHOTO 3aTyXaHna B 06beKTe KOHTPOMSA, MOCKOMbKY He MPUHUMAaOTCA BO BHUMaHWe NOTepU, Bbi3BaHHbIE
pacxoxgeHneM riyda v aHepruei, TpaHchopMupyemMoi Npu KaxaoM MHOTOKPATHOM OTpaXKeHUH OT NOBEPXHOC-
1. B npunoxerumn E npusognTcs cnocob skcneprMeHTansHoro onpeaeneHuns NoTepb yCUIeHUs NPU KOHTaKTe
Mpwy KaXKaoM MHOTOKPaTHOM OTPaXKeHUU.

6.5.3.2 HaknoHHbIN npeoBpasosaTerb

HaHHbIn cnocob aHanornyeH cnocoby, B KOTOPOM MCMOMb3yeTcs NpsiMoi Npeobpasosatens. OTnnyne
3aknovaeTcs B TOM, YTO UCNOMb3YOTCA ABa OAMHaKOBLIX YTOBbLIX NpeobpasoBaTtens, koTopble paboTaloT kak
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nepeAaTyuk U NPUEMHUK COOTBETCTBEHHO. YacToTa 3Tux npeobpasoBaTteneit AomkHa BbiTb Takoi Xe, Kak
vyacToTa npeobpazoBaTtens, npegHasHa4YeHHOro A1 KOHTPONS Usgenus.

MpeobpasoBatenu pasmelyaldTcad Ha HacTpoeyHoMm obpasue ans nocrpoeHuss DAC-kpuUBOWU Takum
obpasom, uTobbl cHauana obpasoBanach urypa nyTu ynbTpassyka B popme 6yksbl «V», a 3ateM — B chopme
6ykBbl «W», a PpY 9TOM 3anNuCbLIBAKOTCS YCTAHOBKM yCUNeHus1, HeobxoauMble Anst Toro, YTobbl Ha 3KpaH BbIBO-
AUNNCL 0AMHAKOBbIE MO BLICOTE aMMIIUTYbl 9XO-CUrHanoB (3HadeHuna V,, n V,,). Mocne atoro npeobpasosare-
NN pasMeLLialoTCa TakMM ke 0Bpasom Ha 06 beKTe KOHTPOTA, U NpoLielypa NOBTOPSETCA (3HaveHus Vg, 1 Vg,).
OnpepneneHHble 3HaYeHUs1 yCUINeHUst HaHOCATCA Ha rpaduK HaNPOTMB 3HaYEHWUIA ANWHBI NYTU 3BYKa, U Yepes
KaXxayto napy To4eK NpoBOAATCS JIMHUA.

Koppekuuio ycuneHusi AV, TOYHO Tak ke JaeT pasHuua B YCUNEeHUN Mexay ABYMS TMHWAMU Ha COOT-
BETCTBYIOLLEN ANMHE MYTK 3BYKa.

6.5.4 YyeT MeCTHbIX OTKIMTOHEHUN ANs KOPPEKLUMN YCUNEeHUA

Ecnu cyliecTBYIOT YacTHbIE OTKIMOHEHUS] B 3HAYEHUSAX KOPPEKUMWU YCUIEeHUsl B NPUMEHEHUM K Kako-
My-nnbo MecTy obbekTa KOHTPOTSA, U3MepeHue KOppeKLUn YCUNEHNA OOMKHO NMPOU3BOAUTLCS B HECKOTbKUX
XapakTepHbIX MecTax.

Ecnun OTKIMOHEHUs1 MeXXay BEPXHUM U HKHUM 3HaYeHUAMU KOpPeKUUN yCUneHust He npesbiwaioT 6 ab,
DOMKHO NPUMEHSATLCA cpefHee 3HavyeHue AV,, Nony4yeHHoe C y4eTOM BCeX BbINOSTHEHHBIX M3MepeHui. B 1o xe
Bpems, ecnu Hanbonbluve OTKMNOHeHUs NpeBbiwatoT 6 4B, To HeobxoanMo Bocnonb3oBaThes cnocobamu a)
unu b), oNUCaHHBIMU HUXKeE:

a) yBenuuUTb CpefiHee 3HaveHNe KOPPEKTUPOBKN yCuNeHusa AV, Ha Benu4nHy, KoTopas paBHseTCA cpea-
HEMY 3HaYeHNIo AV_, MoNy4eHHOMY OT BCEX M3MepeHUin, KoTopble Npesbilani AV,. MepecMoTpeHHYIo Koppek-
umio yeuneHus (AV, + AV_) crieyeT NpUMEHsTL B OTHOLIEHWN BCEro MecTa, NOASIeXaLLEero KOHTPOoMo;

b) pasgenuTb MecTo, noanexaiee KOHTPOSO, Ha TakUe 30Hbl, B K&XAOW U3 KOTOPLIX OTKMOHEHWA B
KOppeKuumn yeuneHus He npesbiwatoT 6 Ab. 3aTem K Kaxaoi U3 Takux 30H NPUMEHSAIT MHONBUAYanbHbIe 3Ha-
yeHua AV,.

Mpu KOHTpoOne HakNoHHLIM NpeobpasoBaTeneM BMECTO AOHHBIX 3XO-CUTHANOB AOSDKHEI NPUMEHATLCA
npoLueaLune curHansbl.

18



FOCT P UCO 16811—2016

MpunoxeHune A
(o6a3aTtenbHoe)

BenuuuHbl 1 0603HaUYeHUA

Tabnwuuya A1 — BenuunHbl n 0603HaYeHNA

Epunuua
O6osHaveHune BenuuuHa " 3"3 ep e:uﬂ
A Hopmanu3oBaHHoe pacctoanue B DGS-anarpamme
A KoopavHata nonoxeHusn npeobpasoearersi MM
a MpoekUMOoHHOE paccTosiHne MM
! YMeHbLLEHHOE NMPOEKUNOHHOE PacCTosIHME MM
o MamepeHHbIV yron BBoga B cTanb °
Or Yron BBoga B HACTPoe4HOM o6pa3ue U3 HenermpoBaHHOW cTanm °
Olg Yron HaknoHa npuambl npeobpasoeatensi (yron B Grioke 3aepxku) °
ot Yron BBoAa B 06bEKTE KOHTpONSA °
B Yron nageHus °
c CkopOCTb NONEPEYHON BOMHbI B HACTPOEYHOM 06pa3Le U3 HernermpoBaHHON CTanm m/c
Ct CKOpOCTb NONepeYHON BONHbI B 0ObEKTe KOHTpons m/c
Cq CkopocCTb NPOAONBHON BONHEI B NpU3Me Npeobpa3oBaTtens m/c
Dy, HapyxHbii anameTp obbekTa KoHTpons MM
d TonwmHa CTEHKW MM
Des OhheKTUBHBIN guaMeTp aKTMBHOIO anemeHTa npeobpasoBartens MM
Dssn HnameTp oTBepcTUA Co chepruieckum QHOM MM
Dpsr OvameTp NNockogoHHOro OTBEpPCTUSA MM
Dp OvameTp npeoGpa3soBatens MM
Dspn HnameTp Gokosoro oTBepcTUA MM
el—-e7 Paamepbl HacTpoeyHoro o6pasua MM
g my6BuHa npocdunmpoBaHua npeobpasoBarens MM
G Hopmanu3osaHHbil pasmep otpaxarensi B DGS-guarpamme
A OnwvHa BONHLI B 06bEKTE KOHTPOIsI MM
AH, PasHnua B amnnutyge 3xo-curHana mexay HacTpPOeuyHbiM oTpakaTenem v Je- ab
thekTom
ls AnvHa KoHTakTHON NOBEPXHOCTU Npeobpa3oBaTtens B HanpasBrneHun npounmpo- MM
BaHUs
Iy OnuHa 6rnioka 3aaepkku MM
Al AnvHa npocunmpoBaHHOW NOBEPXHOCTU Npeobpasosartens MM
Nett OddhekTmBHasn anvHa bnnxHen 3oHbl NpeobpaszoBarensi MM
P OnopHas TouKa Ansl Smax
P OnopHas To4ka ans s;
q MonepeyHas koopguHaTa oTpaxarens MM
s AnvHa nyTtv 3Byka MM
Sj AnvHa nyTv 3BYKa 40 HACTPOEYHOrO oTpaXKarTens MM
Smax MakcvmanbHasi grnmHa nyTm 3Byka MM
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OkonyaHue mabnuyer A.1

EauHnua
O6o3HaveHune BenununHa AvHIALL
usMepeHus
Sy OnvHa nyTn 3ByKa n3mepsiemMoro curHana MM
Sy AKyCTUYECKUIA SKBMBAnNeHT ANWHbI NYyTU ANs 3adepXXkn B 06bekTe KOHTPOons MM
t KoopavHata otpaxarensi no rnybuxe MM
"4 Yeunenue B DGS-anarpamme ab
Vi Ycunue gns axo-curHana ot HacTPOEYHOro oTpaxKaTens Ans BbICOThl 9X0-curHana ab
Ha akpaHe
Vi Yeunenue permctpauum ab
Vi Yeunenuve npu onpegenennm Av; ab
V, Yeunue, Heobxoaumoe ans Toro, YTobbl 4OBECTU aMNnUTYAY 9X0-CUrHarna 4o onop- ab
HOW BbICOTHI curHana
AV PasHnua B ycunernmmn mexagy DGS-grnarpaMmoii, COOTBETCTBYIOLLEA MUHUMATIBHO- ab
MYy 3KBMBAaNE€HTHOMY YCWUMTEHWMIO MITOCKOAOHHOIO oTpaxartens (T.e. perucrpupye-
MbIli  YPOBEHb), U3MEPEHHOro MpY MakCMManbHOW AMWMHE MyTW 3BYKA Smax, W
3X0-CMIHanoM OT HACTPOEYHOro oTpaxaTerns, N3MepPeHHOro Ha ANIMHE MyTU 3ByKa
[0 Hero s
AV. Koppekuusi gns AV, ab
AVk MonpaBoYHbIi KOSMPULMEHT, MPUMEHSEMbIV NPV UCMONB3OBAaHUM BOTHYTOO ab
HaCTPOEUYHOro oTpaxarensi
AV, TeopeTudeckas pasHmua B yCUNEHUN MEXAY ABYMS 9XO-CMrHanamm, BO3HMKawwWwas ab
BCMeACTBME pasnunyms B UX ANVHAX NyTU 3ByKa
AV, Koppekuusi ycunenus ab
Vir YeuneHve ansi curHana ot 4OHHOW NMOBEPXHOCTU 0GbekTa KOHTpons ab
Vit YcuneHve ansi curHana ot AOHHOW NOBEPXHOCTU HAacTpoeYHoro obpasua ab
AV, PasHnua mexay nokaszaHnem YCUINEHUsl 1 yCUINEHUEM perncTpaumm ab
Wps LUnpuHa koHTaKTHOW MOBEPXHOCTU MpeobpasoBaTtensi B HanpaBrneHun npodunu- MM
poBaHus
Awps LUnprHa npodhunupoBaHHOW NOBEPXHOCTU NpeobpasoBaTtens MM
X PaccTosiHne oT ToYKkM BbiXxoda Ao nepegHer rpaHyn HenpothunMpoBaHHOro Npeo6- MM
pasoBaTens
Ax CwmellieHne To4KM Bbixoda npeobpasoeatenst MM
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MpunoxeHne B
(obsaszaTenbHoe)

HacTpoeuHble o6pasybl U oTpaxaTtenu

rOCT P UCO 16811—2016

Tab6nwunua B.1— HacrtpoeuHbiti obpasel. TpeboBaHUs K MOBEPXHOCTU CKAHWPOBAHWS, TOMLMUHE CTEHKU W OOHHOWN

MOBEPXHOCTU
TpeboBaHus, NpeabaBnsemMble K JOHHOW NOBEPXHOCTU
Mpsimon npeobpasosarens HaknoHHbIl npeobpasoBartenb Ycenosus
B =0 o> 2)\s
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Okonyarue mabnuupi B. 1

TpeboBaHus K NMOCKOQOHHOMY OTpaXkaTesno

MpsaAmow npeobpasosatenb HaknoHHbI npeobpasoBaTenb Ycnosus
I I AS
B =0 m DDSR <
A ! Deff
i f'? \ i $ e e > }\'S
4y, ©5 7
Deff
Dpsr | |
%4,] % s>0,7N
’ ff
////// /{/ / o e
- U %5 A
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WIS AP,
TpeboBaHUA kK KOHTPONUPYEMOIN NOBEPXHOCTU U TONLLMHE CTEHKU
Mpsamon npeobpasoBaTtens HaknoHHbIi npeobpasoBaTens Ycnosus

ps1

d 6onblue ANUHbI BOMHbI Ha-
YanbHOro MMMNynbca B 30He
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TpeboBaHua K OTBEPCTUIO CO ChepuyeckumM OHOM
Mpsmoii npeobpasosaTtens HaknoHHbIM Npeobpa3sosaTens Ycnosus
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Tab6nwuuya B.2— HacTtpoeuHble 06pasupbl 1 oTpaxaTenu ans o6bekToB KOHTPons 1 kateropum

TonwmHa CTeHKU d, MM HacTtpoeuHbie 06pasupl u oTpaxarenu Ycenosus
” ]
G
/ | / )

10<d<15 .¢__ °

21s
15<d<20 © e>
Deff
.¢_m_
.¢7L°_
& Dspy> 1,5\
d-10
20<d<40 .¢7_ © 65 = -
[(e]
[+
¢_m_
A
\|l
d-10
40<d ) er< 5
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Mpwnoxenne C
(o6sa3aTensHoe)

OnpeneneHMe ANUHBbI NYTU 3BYKa U yrna nageHusa B KOHUeHTPpU4YeCKUX U3OTHYTbIX obbekTax

C.1 YronnageHwus

0,00—

3]
(=]

I

H
o

IIIII|IIII|IIII|IIII|IIII|IIII|\III|I||

w
o

PucyHok C.1 — Homorpamma ans onpeaenenus yrna nagexus

C.2 NyTb 3BYKa, KOrAa CKAHUPOBaHWE NPON3BOANTCA OT HAPYXHOW U3OTHYTOW (BbINYKIOM) NOBEPXHOCTH

§= (Do €08 @) = (Do €08 ) ~4d Doy —d) (€.

C.21 OaHOKpPaTHO OTPAXEHHbIN NyY

PucyHok C.2 — OnpeaeneHvie AnvHbl NyTY 3BYKa AMsi CKAHMPOBAHUS OT HAPYXXHOW MOBEPXHOCTH

24
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5021 ) (O 005 ) [(Dy005 o ~40(Dy - ©2)

rae s, — MNoMHbIN NyTb 3BYKA.

C.2.2 Mpsamon ny4

Pucynok C.3 — Onpegenenvne AnuHbI NyTU 3ByKa Arsi CKAHWPOBAHUS OT HAPYXKHOMN NOBEPXHOCTU NPSIMbIM NyUYOM

t
8= (Ej [(Dobj cOS ) — \/(Dobj cos a )’ —4d(D,y,; —d)), (C.3)

rae s, — MonHbINA NyTb 3BYKA.

C.3 NyTb 3BYKa, KOraa cCKaHMpPoBaHWe NPOM3BOANTCA OT BHYTPEHHEN M3OrHYTON (BOrHYTON) NOBEPXHOCTH

2
s§s=-2 {%—dj cos a—\/{(D;bj—dJ cos aJ +d(Dyy —d) (C.4)

C.3.1 OQHOKpaTHO OTpaXKeHHbIN Ny

PucyHok C.4 — OnpeaeneHue AnvHbI NYTU 3BYKA ANA CKAHWPOBAHUSA OT BHYTPEHHEN NOBEPXHOCTU
OZIHOKPATHO OTPaXKEHHBLIM NY4OM
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2
s§t=-2 (1—%} [D;bj—djcosoc—\/([D;m—djcosaj +d(Dopy—d) |, (C.5)

rae s; — MOIHbIA NyThb 3BYKA.

C.3.2 Mpamown nyy4

Pucynok C.5 — Onpegenexue AnuHbI NyTY 3BYKa ANsi CKAHWPOBaHMWS OT BHYTPEHHEN NOBEPXHOCTY NMPSIMbIM MYHOM

2
st=_(5j [D;’j—djcosa—\/([D;m—djcos ocj +d(Doy —d) |, (C.6)

rae s, — NOMHbINA NyTh 3BYKA.
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Mpunoxenvie D
{cnpaBo4Hoe)

O6wana DGS-guarpamma

TeopeTnyecku nonydeHHan DGS-guarpamma moxeT ObITh NPUMEHEHa ANsi Bcex npeobpasoBaTteneil ¢ 0gHUM MNbe-
309MEMEHTOM, NPSIMbIX U HAKIOHHBIX, UMEIOLLNX M3BECTHbIN €CTECTBEHHbIN (HOKYC (ShdEKTUBHYIO BANKHIOW 30HY N ).
OHa oTo6paxaeT 3aBUCUMOCTb BbICOTbI 9XO-CHUIHara UMW yeunenus (B Ab) ansa paga nnockogoHHbIX OTBEPCTUIM OT ASUHBI
NyTW 3BYKa, BbIPaXXEHHOro B KONMMYecTBe BnMXHUX 30H AN NpMMeHsiemoro npeobpasoBatens. Paamep oTpaxaTenen
BblpaxaeTcs B konmyectse adopeKTmBHbIX anameTpos D ncnonbsyemoro npeobpasosartens. O6was DGS-guarpavmma
nokasaHa Ha pucyHke 10.

D1 PaccrtosiHne

HopmanusosaHHOe paccTosiHue A BblMUCISiETCA Mo hopMynam:

A=515 (D.1)
Neff
n
sq= Iy {C_dj , (D.2)
Gy

roe s — AnvHa nyTv 3ByKa Jo oTpaxaTens;
Sy — aKyCTUYECKUI SKBUBANEHT ANKMHbI MY TW AN 3a4ePXKN B 06BbeKTe KOHTPOons;
N ¢ — AnuHa GrUKHEN 30HbI B 06 BEKTE KOHTPOS;
Iy — AnvHa 6rnoka 3anepxKm,
€4 — CKOPOCTb NPOAOIBHON BOMNHbI B OrOKE 3aePXKKu;
C; — CKOPOCTb NOMNEPEYHON BOMHbI B 06bEeKTe KOHTPOrS.
Ons npsmbix NnpeobpasoBatenen 6e3 3agepxkm opMyna ynpoLwaeTcs:
A=_S_ (D.3)
Neff

D.2 YcuneHne

Yeunenue V — norapucm 0THOLWEHWS BbICOTLI CUIHanNa no akpany ([Hg], — 0) oT 6eckoHe|HHOro NNocKoro oTpaxa-
Tens (Hanpumep OT AOHHON NOBEPXHOCTU), OPUEHTUPOBAHHON NEPNEHANKYNAPHO NPeobpa3oBaTerio K BbICOTE 3X0-CUrHa-
na ([Hpgrla) OT NIOCKOAOHHOO OTBEPCTNS HA PacCTOsIHUKM A.

V=-20Ig (MJ (D.4)
[Fbsrla

Pasunua ycuneHua AV mexay ABYMS cUrHanamm onpefensieTcs kak HeoGxoauMoe N3meHeHne HacTPOWKN yCu-
NeHus, Npu KOTOpoM o6a curHana UMeloT OAUH 1 TOT Ke YPOBEHb M0 BbICOTE 3KpaHa.

D.3 Pasmep (anameTp)

HopmanusoBaHHbI pa3mep G oTpaxaTtensi BbipaXaeTcsi Kak OTHOWEHWe anameTpa MIoCKOAOHHOIO OTBEPCTUSA
Dpgr X othhekTnBHOMY pasmepy snementa D g ucnonbayemoro npeobpasosarens.

G= Dpsr (D.5)
Deff
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MpunoxeHune E
(cnpaBo4Hoe)

OnpepgeneHne nonpaBoYHoro koadgpcpuumMeHTa Ha Nnepegadvy B 30He KOHTaKTa

E.1 O6wure nonoxeHus

O6b1vHO yeunenue V, ab, onpepensietcs no cnegytouen opmyne

A
v=20Ig| |, (E.1)
g{Aoj

rae Av Ay — amnnuTyabl curHana.

B npouecce pacnpocTpaHeHWs 3ByKOBasi BOSTHA NpUTEpNeBaeT NoTepu OT Tpex (PaKkTOpoB:

- MOTepu OT PacxoXaeHns Vi, Bbl3BaHHbIE NPeobpasoBaTenem n matepmanom.

C yBenuyeHneMm pacCTOsHWS 3BYKOBOE [aBleHWe YMeHbluaeTcs. 3aBUCUMOCTM MOKa3blBaOTCS Hanpumep Ha
DGS-aguarpamme (pucyHok 10);

- MOTepu Ha 3aTyxaHne V,, BblI3BaHHbIE CBOMCTBAMM MaTepuana obbekTa KOHTPOns (NOrnoLeHne, paccensaHue).

O6bI4HO, 3BYKOBOE AaBleHne YMeHbLLAeTCs B 3aBUCMMOCTM OT PaCCTOSIHUS B 3KCMOHEHManbsHOM Brae.

- MOTEpU B KOHTaKTe V.1, Bbi3BaHHbIE KOHTAKTHOW CpPefoi U3-3a HecoBnadeHus Npodunei NoBEpXHOCTEN npe-
obpaszoBarens u 06beKkTa KOHTPOrs.

KaxabIi pas npy NpoxXoxaeHun oTpaXKeHHOW BOMHbI 3TOW 06nacTy YacTe S3Heprim noctynaeT B Nnpeobpasosareno, a
Apyrasi 4acTb oTpaxaeTcs obpaTHo, 06pa3sys HECKOINBKO 3X0-CUTHanoB (CM. pucyHok E.1).

1234 1 1

t2 = 2t1

ta = 2t2

PucyHok E.1 — OnpegeneHune KOHTaKTHbIX NOTEPb

E.2 UamepeHne

[ns namepeHnst NoTePb B KOHTAKTE, KOTOPbIE HE MOCTOSIHHBI M 3aBNCAT OT PACCTOSIHWA, NOTEPK OT pacxoxaenus Vp
1 NOTEpW Ha 3aTyxaHune V, AOMKHbI ObiTb yCTPaHEHbI.

HTo6bl COXpaHUTL NoTepu (V, 1 V) NOCTOAHHBIMK B NPOLECCEe N3MEPEHUI, MCTIONB3YeTes HAboP KaK MUHUMYM U3
Tpex nnockonapannenbHbIX TMCTOR M3 TOFO K& MaTeprana, ¢ Tem xe npeobpasoBareneM Npu NOCTOSHHbLIX YCIOBUSX KOH-
TaKTa (XMAKOCTb, Harpy3Ka, Bpems oTCYTCTBMA Konebanuin, Temnepatypa). TonwmHbl &y, £y, £ 3TMXJIMCTOB COOTHOCHATCH Kak
ty =21, =4t,.
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Wcrnonbays nuet 1 ¢ TonwmHol £y, reHepupyloTcs YeTbipe axo-curHana ¢ amnnutyaamu Vi (t,), V,(2t,), V,(3t,),
V,(4t,), KOTOpbIE 3anMCLIBAIOTCA.

AHanorMyHo Ans nmcTa 2 ¢ TONWMHOI £, reHepupyroTca ABa 9xo-curHana ¢ amnnutygon V,, (t,), V, (2t,).

Ansa nucta 3 ¢ TONWWHON t; reHepUpyeTes 3X0-curHan ¢ amnnutyaon Vs(ts).

E.3 OueHka

Bropo axo-curHan o1 nmcTa 2 € TONWMHOW £, M NepBbIN 9X0-CUrHamM OT TPETLENO NTNCTA 3 IMEIOT OQMHAKOBYIO ANUHY
nyTV 3ByKa, NOSTOMY noTepun V, 1 Vp paBHbI.
PasHuua nx curHanos (B Ab) AaeT NoTepy B KOHTaKTe Ha pacCTOAHUN £y
Va(2ty) = Va(ts) = Ver(ta). (E.2)
Bropoti 9xo-curHan otnvcta 1 ¢ TONWMHON {4 MNepBbIk — OTNNCTa 2 C TONWMHOW £, A4310T NOTEPYW B KOHTaKTe Ha pac-
CTOSIHUM L,
V1 (2t1) - V2(2f2) = Vc‘r(t1). (E3)
YeTeepTbiit 9X0-CUrHaN OT NUCTa 1 € TOMWMHON £, U NEPBbIA 9XO-CUTHAN OT NUCTa 3 UMEIOT O4MHAKOBbIE NOTEpN V, 1
Vg, HO M3MeHeHHOe 3HadeHne V, (4f,) BKNioYaeT noTepu B KOHTAKTe Ha TPEX pasHbIX paccToaHnAX by, 21,, 31,.
MotepuHat, n2t, =t, onpeaenexsl opmynamm (E.2)n (E.3). Takum o6pasom, HemasecTHble notepu Vit (3t,) moryt
ObITb paccHnTaHbI
Vi(4ty) — Vi(ts) — Ver(th) — Ver(tz) = Ver(3t). (E.4)
Mo 3TVM TPeM 3Ha4YeHUSIM KOHTaKTHbIX NOTEePb Ha TPEX Pa3fNYHbIX PACCTOAHUAX MOXET BbITb NOCTPOEH rpaduk, Kak
nokasaHo Ha pucyHke E.2.

Y
4

\\(>-

0 1 2 3 4 X
Y — KoHTaKTHble notepu Vo1 (aB); X — paccrosiHue 3B8yKOBOro NyTu (MHOXUTENb )

PucyHok E.2 — OnpegeneHue notepb B KOHTAKTE

3HaquM:;| KOHTaKTHbIX NoTepb B Ananasoxe ot 0,5t 40 3,5 £, MoryT GbITb Nony4eHbl No rpacuky 6e3 gononHnTesb-
HbIX N3MEPEHWN.
3HaveHna NnpuemneMbl TONbLKO Arist TON xe kKoMGuHaumm npeobpasoBaTens, KOHTAaKTHON XNAKOCTH, Matepuana.
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Mpunoxenne JA
(cnpaBouHoe)

CBegeHUs1 0 COOTBETCTBUM CCbUTOUYHbIX MeXAYHapoOAHbIX CTAHAAPTOB
HaluoHanbHbIM cTaHaapTaMm Poccuitckon ®Pepnepaumnn

Ta6nwunua OAA

O603HaYeHUe CChINOYHOTO CreneHb 0O603HaYeHUe U HAMMEHOBAHUE COOTBETCTBYIOLLENO HAaLUOHANBHOIO
MeXayHapoaHoro craHaapra COOTBETCTBUS cTaHgapTa

1ISO 2400 — *

1ISO 7963 — *

EN 12668-3 — *

* CoOTBETCTBYIOWMI HaUMoHarbHbIM CTaHAapT oTCyTcTBYET. [0 ero yTBepaeHns pekoMeHayeTCa NCnonb3oBaTh
nepeBoq Ha PYCCKUIM A3bIK AaHHOTO MEXAYHapOOHOro, PermoHanbHoro ctaHgapra.
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KntoueBble cnosa: pr6bl CcTalnbHble, Hepaspymalou_mlh KOHTPO/Ib, yanpaasyKoBoﬁ KOHTpPOIb
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