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Water flow measurement in hydromelioration and water supply
systems. Manner of measurement of water discharge using the
ultrasonic (acoustic) velocity meters.

General technical requirements

Hara BBegeHnuss 2003-07-01

1 O01acTh IPUMEHEHHS

HacTosmu#i cTaHOapT YycCTaHaBIHWBaeT OOIIMe TeXHUYEeCKHe
TpeboBaHUsA K CIIOCOOy U3MepeHus U VCJIOBUSAM NPHUMEHEeHUS
YJIbTPa3BYKOBEIX (aKyCTUYECKHX) H3MEPHUTEeJIed CKOPOCTH C IEeJIbI0
M3MEepPeHUsT PAcXomoB BOOBI B OTKPHITHIX BOOOTOKAaX, pPeKaxX, KaHajlax
WJIM 3aKPBITHIX BOOOBOIAX CO CBOOOIHOM ITOBEPXHOCTHIO BOOBEI METOOOM
«CKOPOCTbD - IIJIOIIaab>».

CTaHpmapT pacIpoCTpaHsSeTCs TOJIbKO Ha crmocobd, B KOTOPOM
U3MEPSIOT BpPeMS PacCOpOCTpPaHEHUs YIIbTPa3BYKOBHIX KOJIeOaHUU B
BOOHOM TIOTOKe (BpeMEeHHBIE CXeMBI) U He IIPUMEHUM K OPYyTruM
criocobaM yIbTPa3BYKOBOTO 30HAWPOBAHUS, MO3BOJISIONIUM U3MEPSTH
CKOPOCTh BOOHOTO ITOTOKa: 3dgdekT [lomnepa, CHOC YIbTPa3BYKOBHIX
KonebaHMM, YaCTOTHBIE CXEMBI U T.[I.

2 HopMaTuBHBIE CCBHIJIKH

B HacTosfllleM CcTaHOapTe HCIIOJIb30BaHBEl CCBHUIKA Ha CJIeOyIoIlue
CTaHOAPTHI:

'OCT P 51657.1-2000 BopgoyuyeT Ha TUOPOMEIUOPATUBHBIX U
BOLOOXO35MCTBEHHBIX CUCTEMaX. TepMUHBI U OIpeNeleHUus

'OCT P 51657.2-2000 BopoyuyeT Ha TUOPOMEIUOPATUBHBIX U
BOJOXO35IMCTBEHHBIX CUCTeMaX. MeToabl U3MEPEHUS pacxona U o0beMa
Bogbl. Knmaccudpukanms
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3 OnpenereHus

B HacTosumem CTaHOaApTe IIPHMEHAIOT CJIedVIoIIIne TEePMHHEI C
COOTBETCTBYIOIIINMMU OIIpedeJIECHUuAMM:

AKyCTHYECKHH JIy4: 30Ha pacOpOCTpaHEHWs B XKHIOKOU cpeme
MeXaHUYeCKUX KojiebaHUM aKyCTUYEeCKOM 4YacCTOThl OT TOYEYHOTO
ncrouHnka. OOBIYHO aKyCTUYECKHUU JIyd uMeeT (opMy KOHyca, B
BEPIIMHE KOTOPOTO HaXOOUTCAd MCTOYHUMK KojebaHWU. Yrom Impu
BepIINHE KOHYyCa 3aBUCUT OT YaCTOThl aKyCTUYECKUX KOjeOaHUl - 4eM
BBIIIIE YAaCTOTa, TEM OCTpPee yrojl KoHyca (T.e. my4d uMeeT 06ojiee y3KYIiO
HallpaBJIEHHOCTD).

YIBTPAa3BYKOBOM JIy4: Pa3sHOBUOHOCTh aKyCTUYECKOTO JIyda C
KoJie0aHUSIMHU yIbTPa3BYKOBOM 4acTOTHL (0T 15 KI'11 1 BhIiIe).

VIBTPa3BYKOBOH HMINYJIbC: OUKCUPYyEeMOe BO BpeMeHHU eqUHUYHOEe
KoJieOaHue.

YIBTPAa3BYKOBOH IIpeoOpa3oBaTeb: [[aTyuk, Mpeobpa3yroiiui
9IeKTpPUYECKHUEe WU 3JIEKTPOMarHUTHBLIE KOJieOaHUS yJIbTPa3BYKOBOU
YaCTOTHL B MexXaHMYeCKue (MCTOYHMK) M, HAaoOOpPOT, MeXaHUUYeCKHe
KoneOaHMsA  yJIbTPA3BYKOBOM YaCTOTBI B  3JIEKTPUYECKHE  HUIIHN
9JIeEKTPOMarHuTHBIE (IPUEMHUK).

yIbTPa3BYyKOBasi ammaparypa: Kommnekc TpuOOpPOB,
BKJIIOYAKOIIUK B  cebg  OIOKM  MUTAHWUS, YVIIbTPa3BYKOBEIE
rmpeoOpa30BaTeIH, BTOPUYHEIE MMPHUOOPHI oIS 00paboTKu

U3MEPUTEJIbHBIX CHUTHAJIOB, KOPPEKIUU OIIMOOK U3MEepeHUus u
TOJIy4YeHUS Pe3yIbTaTOB U3MEPEHUS.

OcTanbabie TepMuHb - 1o 'OCT P 51657.1.

4 Cnoco0 u3MepeHus

4.1 IIpUHIHUII U3MEPEHHUST

41.1 B OCHOBY MeETOHOa IIOJIOZKE€H IITPHMHIUII M3MEPEHHSA Pa3HOCTH
BpeMeHHn IIPOXOXKIOEeHUsA VYIIbBTPA3BYKOBBEIMH MWMIIYJIECaMK 0a30BOTO
HU3MEPUTEJIbHOTO Y4YaCTKa IIO HaAIIPpaBJIEHHWIO [OBUXKEHHUSA IIOTOKa U
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IIPOTUB HEero. JTy PA3HOCTh IIPHM HEM3MEHHBIX XapaKTePHUCTHUKAX
KOHTPOJIIPYEMOIr'0 TOTOKa (TeMmepaType, COJIeHOCTH, KOHIIeHTPAIlUuU
B3BEIIIEHHBIX YaCTHIl U [P.) CIEOYeT OIpPeNesaTh CPeOHEeM CKOPOCThIO
OBM2KEHHS BOOBI Ha YYaCTKe U3MepPeHusI.

4.1.2 Ba30BbIl U3MEPUTEJILHBEINM YYaCTOK 3aJaeTCs B BOOHOM IIOTOKE
MeXOy [OByMs MNOyHKTaMd (TO4YKaMM), B KOTOPBIX paclojararoT
COOTBETCTBEHHO MCTOYHUK U ITPUEMHUK YyJIbTPa3BYKOBBEIX KOjeOaHUM.
YnbTpa3ByKOBbEe KOjeOaHUS PacIpOCTPaAHSIOTCSA OT HCTOYHMKA K
IIPUEMHUKY B BUJle «aKyCTUYECKOTO JIyda».

[Tpoekiuss  BeKTOpa CKOPOCTM TOTOKa Ha  HaIllpaBJIeHUe
pacupocTpaHeHUus YIbTPa3ByKOBOTO UMITYJIbCa Ha3bIBAETCS CKOPOCTHIO
BIIOJIb aKyCTHY€ECKOTI0 JIy4a.

4.1.3 [na pmocTuXeHHsT MaKCHMaJbHOM TOYHOCTH B HM3MEPEHHUH
cpegHeW CKOPOCTH TIIOTOKA HeOoOXOOuMO, YTOOBI KOIHUYECTBO
aKYCTHYECKUX Tydeli ObII0 OBl OCTATOYHBIM [IJIsI TIOJTHOTO IIEPEeKPHITHS
€ro XXKHWBOTO CeUYeHUS.

4.1.4 CpenHIOIO CKOPOCTH CJIOs MOTOKa V, M/C, BEKTOpP KOTOpPOH
COCTaBJISIET YI'OJI CP C BEKTOPOM CKOPOCTH IIOTOKa, U3MEPEHHOU BOOJIb
aKyCTU4YEeCKOTO J1y4da Vi, M/C, BRLIUHUCISIOT 110 (popMyJie

V = Vi/cos@. (1)

4.1.5 ]JIna wu3MepeHUs pacxofa XKHUOKOCTH B OTKPBITOM pYycCie
He0oO0X0IMMO BHIIOJIHUTE CJIeAVIonIre TpeOOBaHUSsI:

a) HUCTOYHHUK U IIPUEMHHUK aKyCTH4Y€eCKOI'O JIyda OOJIZKHEBI
PacCIiojiaraTbCd Ha IIPOTHUBOIIOIOZKHBIX 6eperaX PycCiia BOOOTOKGA;

06) yron ¢, ykalaHHbIN B 4.1.4, momxkeH cocTaBasaTh 30° - 60° mus
OOCTUIKEHMS OIITUMAJIbHOTO COOTHOIIEHUS MeXOYy pa3pellaiollen
CIIOCOOHOCTBHIO METO/la, BO3SHUKAMOIIUMHU IIPU 3TOM IOTPEITHOCTSIMHU U
TpebyeMoM MOITHOCTBLIO YIbTPa3ByKOBOH armapaTypsl (Tabmuma A.1).

4.2 Acmonb30BaHHUeE YIbTPa3BYKa IJIs1
orpenejIeHusl pacxoga BOObI

4.2.1 O0urre xapaKTEPUCTUKHU

YJ'IBTpa3By'KOBbIe U3MEPUTEIIN IIO3BOJIAIOT HU3MEPATH OCPEOHEHHYIO
CKOPOCTHB IIOTOKaA B IIpengesyiaX 30HBI PACIIPOCTPaHEHUA aKyCTHU4YEeCKOI O
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ny4da. [ToaToMy ynbTpa3ByKOBBIE CIIOCOOHBI OJIsI OIpedeIeHusl pacxona
BOOLI CJIelyeT NPUMEHSTh B KadeCTBe pPa3HOBUOHOCTU MeTomda
«CKOPOCTD - IJIoIagb». TeXHUYeCcKue TpeOoBaHMs ITPU UCIIOTh30BaHUU
yJIbTPa3BYKOBOM arlllapaTyphl [JIs1 9TUX liejiel TpuBeaeHb B 4.4.

4.2.2 OTKpHITEIE PyClia

YbTpa3ByKOBOM CIOCO0 [JIs OIpemeeHus PacXomoB BOMOBI B pPeKax
¥ KaHajlaX HMeeT PSSO NPEeUMVIIeCTB Ieped OPYTHMMH CIOoco0aMu
U3MEPEeHUsT PAaCXOI0B:

a) DOIyCKaeT MeHee XKeCTKUe TpeOOBaHUS K YHaCTKYy U3MEPEHUS;

0) mns rpagyupoBKU He TpebyeT 0053aTeNbHOr0 HMCKYCCTBEHHOTO
3alaHus PA3JIMYHLIX PACXOOOB ¥ YPOBHEH MOTOKA;

B) He TpeOyeT pacIlONOXKEHUS B OBUXKYIIEMCS TOTOKE KaKux-ITubo
MeXaHU4YeCKHUX fieTajiel U YCTPOMCTB, YTO OCTaBJIsIET CBOOOIHBIM PYCIIO
peKm uIu KaHajla U, CJiefoBaTeJIbHO, He MeIlaeT CyOOXOOCTBY U
MUTPAIIUU PHIOHL;

) He 3aBUCUT OT TMOATOMJIEHWS YydYacTKa U3MEepeHUus us3-3a
MCKYCCTBEHHBIX UJIU €CTECTBEHHHIX ITperpaj B HUXKHeM Obede KaHasa
WU PEKU.

4.2.3 3MmepeHue pacxoga BOOLI B IOUMe

B Tom CJIy4dae, KOra IIOTOK He BMeIldeTCda B OOHO PYCJIO U UMEeETCHA
CYI.T.[GCTBGHHBIfI pacxono B 06XOJI T'JIaBHOT'O U3MEPUTEJIBHOT'O0 CeYeHUudA
II0 OGI.T.IHpHOﬂ moume, ee ciaenyeT pa3fgeiiiTb C ITOMOIIIBIO HeOOJIBIITNX
CTPOUTEJIBHBIX pa60T Ha pdang IIPOTOK, B KaXXOou Hu3 KOTOPHIX pPACXo[
U3MEPAIOT OTOEJIbHO. ueHeCOO6pa3HOCTB pa3fgeiieHnus TIOM MBI
YCTaHaBINBAIOT IIPHU ITPOEKTUPOBaAHUHN.

4.2.4 V3amepeHHe pacxoda B BOAOBOIAX 3aMKHYTOTO IIOIIEPEYHOIO
cedyeHusT YIbTPa3BYKOBOM CIIOCO0 MPUMEHSIOT OJIsT U3MEPEHUs pacxoma
B BOJOBOOAX 3aMKHYTOTO IIOIIEPEYHOr0 CEeYeHHs, BKIIIOYasd
TpyOompoBoakl, paboTariire B 0e3HANTOPHOM PEXUME, KOJIJIEKTOPHI
OpeHaXXHOM ¥ JIMBHEBOW BOOLI, HE3aBHCHMO OT THOPABIHYECKHX
ycioBuii. Ilpu 3TOM He TpebyeTcs cxKaTus IIOTOKA MW H3MEHEeHHS
reoMeTpPUH BOOOBOA.
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4.3 CxeMbI PacCIiO/IOKEHHUSsI IaTYUKOB
(mpeodpa3oBarTeIeH)

4.3.1 O01ue cBeneHus
MeTonouKa U3MEePeHUsI CKOPOCTEel 3aBUCHT:

- OT KOJIMYECTBA UCIIOJIb3yeMHIX ITpeodpa3oBaTesiell YIbTPa3BYKOBBIX
KoneOaHuM (aKyCTUYECKUX JIy4dei);

- OT MeCTOPacCIIOJIOZKEeHU A Hp606pa3OBaTeHeﬁ;

- OT H806XO)II/IM0171 TOYHOCTH H SKCHHyaTaHHOHHOfI HaOgeXXKHOCTHU
N3MEePUTEJIbHBIX YCTpOﬂCTB;

- OT PECYpCOB [si COXpPaHEHUS WU3MEPUTENILHBIX YCTPOUCTB B
paboyeM cOCTOSTHUU (CTEEHU PE3ePBUPOBAHUS CUCTEMEL).

B 3aBHCHMOCTHU OT CTENEeHU Y4ieTa BhIINIEIIEPEYHNCIIEHHBIX q)aKTOpOB
IIPUMEHAIOT pPa3JIMYHBIE CXEMBI PACIIOJIOZKEHUSA YIIBTPA3BYKOBBIX
JAaTYHUKOB: OOHOJIYYEBEIE, MHOT'OJIy4€BhEI€E, C IIaCCHUBHEBEIMH
OTpPpazxKaTeJIsdMHA.

4.3.2 OgHOMNMy4YeBble CXEMBI

4.3.2.1 OgpHonydyeBasi cXeMa BKJIl0O4aeT TOJILKO OOHY TIapy
npeoOpa3oBaTesiel, GOPMUPYIOUIYI0O OOWH aKyCTUYECKu#M Jiyd, B
Ipenesax KOTOPOro OIpenesisioT CPeOHIOI0 CKOPOCTh OOHOI0 ydacCTKa
(cmos1) )KUBOTO CeUeHUs NOTOKa (HanpuMep j1y4d AA1 Ha pUCyHKe 1).

MpeoBpazoeatens B, MNpectpasosarens A, BaloBan niHWA
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OrvHa mywa 1 Ly = AA,
OnuHa nywa 2 L, = BB,

MpecGpasoeatans A Mpecbpasoceatens 8
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Pucynoxk 1 - CxeMa pacroiokeHus npeodpa3oBaTeei C
IepeceKaloMuMUCs TydaMu

TaKYIO CXeMy Mu3MepeHud IIPHUMEeHAI0T, TOJIBKO KOI'la HKWM3BECTHa
3dBHUCHUMOCTD, CBMA3BIBAIOIIIad CKOPOCTL, H3MeEpsdeMyI0 B MeCTe
PacCIIOJIOZKEeHHd aKyCTHU4YeCKOIro JIyda, CO CpeHHefI CKOPOCTBIO IIOTOKa
10 BCEU IIJIOMIaOH €ro JKHUBOTO CEUYEeHHUS (paCXOJIHOG COOTHOIIIEHHE).

4.3.2.2 Tlpu Ce30HHBIX H3MEHEHUSIX PacXOOHOTO COOTHOIIEHUS B
TedeHue IJINTEJIbHOT O MIPOMeXKyTKa BpeMeEHU Heo0X0oouMo
IPeayCMOTPEeTh BO3MOXKHOCTBH IIepeMeIllleHus Maphbl YIbTPa3BYKOBBIX
nmpeoOpa3oBaTenei B BEPTHUKAJIbHOM IIJIOCKOCTH, YTO TO3BOJIUT
IMoay4daTh, II0 aHaAJIOTUM C WUCIOJIb30BaHUEM THUAPOMETPUYECKUX
BEPTYIIEK, PO UIb BEPTUKAIbHBIX CKOPOCTEH, a TaK¥XkKe
yCTaHaBJIWBAThL IIpeoOpa3oBaTeIX B Te MeCTa, IOe Hu3MepeHHas
CKOpPOCTB HauboJsiee O/IM3Ka K CpegHel CKOPOCTHU BCEro IIOTOKa.

4.3.2.3 Ce30HHBIE IIepeMellleHUsT ITpeoOpa3oBaTeyiell Ha [Opyrue
TOPU30HTaIM JKUBOTO CeYEeHUS BO3MOXKHBEI IIPU  CJEOYIOIeM
TpeOOBaHUM: U3MEHEHNE YPOBHS BOOLI B MECTe U3MEPEHUM B TeUEHUE
OOHOTO Ce30Ha [OJIXKHO OBITH HE3HAYUTEJIbHLIM UJIM MEJIEHHBIM,
4yTOOBI MOXKHO OBIJIO BOBpPEMS U3MEHUTH BBHICOTY PACIIOJIOKEHUS
nnpeobpa3oBaTeien.

4.3.2.4 HemocTtaTKOM OOHOJIYYEBOU CXEMBI SIBIISIETCS OTHOCHUTEJIBHO
BBICOKAsl IOTPENIHOCTh U3MEPEHUS U €e HEeBBICOKAsi HaJeXKHOCTh, T.K.
B CJIydyae OTKa3a OOHOr0 u3 mpeoOpa3oBaTeyiel cxeMa IlepecTaeT
paboTaTs.

4.3.3 MHOTrOony4YeBble CXEMBI

4.3.3.1 MHoromy4deBble cxeMbl (C ABYMSI M OOJBIIUM KOJIMYECTBOM
aKyCTUYECKUX JIydell) IPUMEHSIOT TIPU YacCThiX ¥ 3HAYUTEJIbHBIX
W3MEHEHUSAX YPOBHA ¥ pacxXoga BOABE, B TOM 4YHCIe U IIpH
BO3HUKHOBEHUHU ITOAIIOPA CO CTOPOHLI HUXKHETO Obeda, BIUSIOUIETO Ha
pacxomHOe COOTHOIIEHMEe, OJis TOoJydeHUus Oojiee TOYHOM cCpenmHeil
CKOPOCTH TIIOTOKAa 10 BCEMY €ro CedYeHHUI II0 CpPaBHEHUIO C
OOHOIY4YEBBHIMU CXEeMaMMu.

4.3.3.2 TpebyeMoe KOJIMYECTBO aKYCTUYECKUX Jyded Mpu
pa3paboTKe M3MEePHUTEJIbHOM CUCTEMBI 3aal0T, UCXOHS M3 3afaHHOU
TOYHOCTH, HAaOeXHOCTHU, CTOUMOCTH, a TaK¥XKe pa3MepoB U
KOH(pUTypalluu y4yacTKa U3MepPeHUs.
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H3MmeputenbHasd CHUCTEMA [OONMXKHaA OOECIeYuTh OIpPEeJeNeHrue C
3a[JaHHOM TOYHOCTBIO NPOGUIIT CKOPOCTEH U IUIOHIAAN XKHUBOTO
cedyeHHUs MOTOKa Ha y4acTKe M3MEepPeHUs BO BCEM OHuala30He YPOBHEM
1 PacxomoB.

4.3.3.3 [Inss obecrieuyeHusi 6€30TKa3HOM pabOTH IIpegyCcMaTpUBaiOT
OOITOJTHUTEIbHOE KOJIUYECTBO «U3OBITOUYHBIX» AKYCTUYECKUX JIy4deH,
yTOOHI TIPOTIaflaHre OJHOTO WM HECKOJIbKUX JIy4del M3-3a OTKA30B WU
IIOBpPeXXAeHuN Impeobpa3oBaTenell 3aMEeTHO HE CHHUXKAJo OOIIyio
TOYHOCTDb U3MEPEHUH.

4.3.3.4 MHorojay4deBble CXeMbl NPUMEHSAIT TakKXKe IIPU CIO0XKHOU
reoMeTpu4ecKou popMe MONEePEeUYHOro CeYeHnsI peKU UIU KaHaja.

4.3.4 CxeMHI C IIepeCeKarllMMUCs JIydaMu

4.3.4.1 CxeMmBl C IlepeCeKalwIIVMUCS JIydaMU NPUMEHSAIT, Korpa
HEBO3MOXKHO OITPeNesIuTh C TpeOyeMou TOYHOCThIO yroa ¢ (4.1.4).

4.3.4.2 OmmbKu B ompemeleHWM yrja (p BO3HUKAIOT, KOrga OChb
IIOTOKa HellapajiiejibHa OCU KaHana (unu ero Oeperam), HalpuMep,
13-3a HECUMMETPUYHOU (DOPMBI CEUEHHUS Pycjia UM KOCOTO IT0AXOoma
IMOTOKa K Vy4YacCTKy wusMepeHus. [Id OLEeHKM [OOTPEIIHOCTH,
BO3HUKAIOIEW [PU BBIYMCJIIEHUM pacxoda B 3TOM CJiydae, ClienyeTr
II0JTb30BATHCS MAaHHBIMU TAOIHIEI A.1.

4.3.4.3 ][Ina ycTpaHEHUSA 3TOU MOTPELIHOCTU HCIIOJIB3YIOT CXEMY
CaMOKOpPpPEeKIUHU. YIbTPa3BYKOBEIE IIpeoOpa3oBaTeid pa3MellaioT
TakKuM o00pa3oM, 4dYTOOBI TONYyYUTb OOHY WUJIM HECKOJIbKO TIIap
IIepeKpeIInBaOIIUXCA aKyCTUUYEeCKUX JIydel, paclojiaraloiuxcs Ha
pas3nuuHbX TyOmHax. Kaxkpmass mapa Jydedl B OOHOM IIJIIOCKOCTH
o0pa3yeT CUMMETPUYHBIN OTHOCUTENILHO OCH pycJiia KpecT (PUCYHOK 1).

OcpenHeHUe OBYX JIMHEMHBIX CKOPOCTEW B IpefesiaX OOHOM IIaphl
aKyCTUYECKHUX JIy4yel maeT 3HadeHue, OIM3KOe K [OeWCTBUTEJILHOM
cpemHel CKOPOCTHM IIOTOKa Ha HaHHOM raybuHe. Ilpu 3ToM
BO3HUKAIONINE IIOTPENIHOCTHU B 3HAQYUTEJIbHOU CTelneHu
KOMIIEHCUPYIOTCSH.

4.3.4.4 Tlpu WuUCHONIB30BAHUU OSTOU CXEMBl CJIefdyeT BHIIOJIHATH
clenylolye TeXHu4decKue TpeboBaHUS:

- aKyCTHYeCKHe JIy4Yd KaxXKOOM Iaphl OOJXKHBI IlepeceKaTbCs B
cepenvHe pycila, a ux Ipeobpa3oBaTesd pacnojiarailoT Ha
IIPOTHUBOIIOJIOXKHEIX Oeperax HaAIlPOTUB APYT APYTa;

rj PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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- Heo6X0aMMoe KOJIMYeCTBO Iap Jiydel 3afaioT ¢ yueToM TpeboBaHU S
TIOBBIIIIEHHON HAOEXHOCTH, YTOObBI COXPaHUThb XapaKTEPUCTUKU
CUCTEMBI B CJIydae OTKa30B B paboTe ee OTOEIbHBEIX 3JIEMEHTOB
(Hanpumep, u3-3a GU3UYECKOT0 MOBPEKAEHUS TpeoOpa3oBaTenei).

4.3.4.5 HepgocTaTKOM IIPUBEOEHHON Ha PUCYHKe 1 CXeMbl U3MEePEHUST
ABsieTcs TOT (akKT, YTO IpeoOpa3oBaTeNIM PacIOIOXKeHH Ha 000ux
Oeperax pycia, [OO39TOMYy IIOOXOHAIIWe K HUM Kabelu [OJIKHBI
IepecekaThb ero IoBepXy MU 10 OHY.

4.3.5 CxeMbI C OTPaKeHHBIMHU JIy4YaMu

4.3.5.1 Cxema wusMepeHHs C OTPaKEHHBIMU JIydaMH I103BOJISIET
IIPOJIOKUTH Ha OOHOM Oepery Bce MHG(pOPMAIMOHHBIE U TIUTAIOIIUE
Kabenu yIbTPa3BYKOBOM WM3MEPUTENbHOM CHUCTEMBI, He IepeceKas
pycna. Ilepepaiomuii U npueMHBIM IpeoOpa3oBaTeyil B 3TOM CJIydae
pacmosioXXeHbl Ha OOHOM Oepery U B3auMOOEUCTBYIOT Yepe3 ITaCCUBHBIN
oTpazkaTeJjib, HaXOOAIIMUCS Ha IIPOTUBOIMIOJIOXKHOW CTOPOHE KaHala
(pucyHOK 2).

OrtpaxaTtens R

Cck noToka

— o
— ——————

M
MNpecBpasoearens A peobpasosarens B

Obwans gnuHa ny4a L = AR+RB

PucyHok 2 - CxeMa pacIIoJioKeHus mpeoOpa3oBaTeiel ¢ OTpaXXeHueM
ny4yeu

4.3.5.2 9Ty cxeMy NPUMEHSAIOT OJII CO3JaHUSA aKyCTUYECKUX JIydyeu
OOJIBIIIEeN IJIUHEBI, €CJIM 3TO HeoOXOOUMO, UTOOBI IIOBBICUTH TOYHOCTH
M3MepPEeHUs.

4.3.5.3 [IIpeuMymieCTBOM CXE€MBI C [IaCCHUBHBEIM OTpazxKaTeleM
SIBISIETCS TaKXXe TO, 4YTO Ha IIPAMOM M OTpPaxKeHHOM YydaCTKax
aKyCTHYeCKOTr0 Jyda IIPOUCXOOUT KOMIIEHCAIlus IIOTPEIIHOCTH,
BO3HHUKAIOIIIEM M3-3a HETOYHOTO OIpedelieHHs HallpaBJIeHUs OCHU
notoka (4.3.4.3).

r‘j\ PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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4.4 BpIOOp MEeCTOPACIOJI0KEHHUSI
anmaparypsl

4.4.1 O6urue TpebOBaHUSA K MECTY U3MEPEHUS

Iist obecreyeHUsT MHUHKUMAJIbHBIX HO]"pGH.IHOCTGfI K Y4acCTKy
HU3MepeHud IIPpeabaBIIAIOT CIIEOYIOIIue Tpe6OBaHI/I5I:

- HEM3MEHHOCTDb (POPMBI TIOMIEPEYHOT0 CEYEHUSI U TOPU30HTAILHOCTh
TIOTIEPEYHBIX TTPOdUIE nHa;

- OTCYTCTBHE Ha 6eperax U OHEe BOOHOU PaCTUTEJIbLHOCTH;

- OTCYTCTBHE B BOOHOM IIOTOKE 30H HJIN CJIOEB C pa3H0171 IIJIOTHOCTEBIO
HUJIN COJIEHOCTEBIO;

- OTCYTCTBHE OTpaxKeHHus aKyCTHYEeCKOro Jyda OT [OHA WU
CBOOOIHOM ITOBEPXHOCTH;

- UOEHTUYHOCTb TIIpodussi CKOPOCTEM HaA  BCceM  [OJHUHE
M3MEPUTEJILHOTO YYacCTKa;

- OTCYTCTBHE B IIOTOKE€ BOIBI ad3pallii C 06pa3OBaHI/IeM IIY3BIPBEKOB
BO3OyXa,

- BOSMOZKHOCTB HCIIOJIb30BaHUA (HpI/I HGO6XOJII/IMOCTI/I) CIIelIaJIBHBIX
Mep OJid IToOOgaBJIEHUA 3JIEKTPHUYECKHX ITOMEX.

4.4.1.1 TeoMmeTpus IIOIEPEYHOTO CEYEHUS pycCia

Pycmo B mpemenax yd4YacTKa HM3MEPEHUS  OOJIKHO  OBITh
MIPSIMOJIMHENMHLIM C TapajuienbHbIMU Oeperamu. IIpoduns gHa oOT
Oepera po Oepera [mOoJiKeH OBITh IPAKTUYECKM TOPU30HTAJIbHBLIM.
dopma IOIEPEeYHOr0 CEeYeHUSI B 30HE M3MEPEHUs BBEPX M BHU3 IIO
TEYEHHWI0 [OJI2KHA OCTaBaTbCsS IIOCTOSHHOM. 3aBUCUMOCTH MEXKOY
rIyOuMHOM BOOBI M TIJIOIIAAbI0 JKMBOTO CEYEHUS OOJIKHA OBITH M3BECTHA
¥ YCTOWYMBA BO BpeMeHU. YKJIOH OHA B IIpedesiaX y4acTKa U3MepPeHUs
OomXKeH obecreynBaTh CTAOUIBHYIO SIIOPY CKOPOCTEM OIS KaXKAoTo
YCTQHOBUBIIIETOCS PACX0a BOIHI.

4.4.1.2 [llupokre U MeJIKME pycjia MOTYT OKa3aTbCs HEIIPUTOOHBIMU
OJiss yIbTPa3BYKOBHIX u3MepeHui. Ecnu rnyOuHa BOOBl B KaHale
He3HauYUTeJIbHa II0 CpaBHEHUIO C pa3MepaMu CaMOro KaHajsa, TO
aKyCTUYeCKUUN JIyd MOXKeT OTpaxKaTbCsd OT [OHa WJIU BOLHOU

rj PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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moBepxHOCTHU. Ha mpueMHbIl mpeoOpa3oBaTesib B 9TOM ciiydae OymyT
IIOCTYyIaTh MPSIMOM ¥ OTPaXKeHHBIM CUTHAIBl, KOTOpPble OyOyT
HAKJIaObIBaThCSI OPYr HaA OpPyra, BHI3BIBAs  [OOIIOHUTEIbHYIO
TIOTPEIIHOCTh U3MEPEHUS.

Hi3aMepeHuss B MEJIKUX PyCJlaX BO3MOXKHEI, €CJIM Pa3HOCTb YaCTOT
IIPSIMOTO0 ¥ OTPa*XKEeHHOT0 aKyCTUYECKUX JIydel IIpPeBHIIIaeT OOuH
IIepuon yIbTPAa3BYKOBOM BOJIHEL. JTO YCJIOBHE OyAeT BBHIIIOJIHEHO, €CJIH
MHHUMAaJbHOE 3arnybneHue (pacCTOSHUE OT IOBEPXHOCTH W OHA OO
6MKaAMNIIIero aKyCTUYeCcKOro Jiyda) hmin, M, IPEBHIIIAET CeOyIollee
3HaAYeHUe

Lo
hooom |2
J (2)

roe L - muHa aKyCTUYEeCKOro JIy4a, M;

C - CKOpPOCTb 3ByKa B Bojie, M/c (Tabmuiia A.2);

f - 4acToTa ynbTpa3ByKOBOTO Ipeobpa3oBartess, ['1l.

B Tabmuie A.3 T1IpefcTaBJIeHbl PEKOMEHIyeMble 3HaYeHUS
B3aMMOCBSI3aHHBIX TMapaMeTPoOB paboymx dYacCTOT VJIbTPA3BYKOBHIX
mpeoOpa3oBaTenie, OJIWH aKYCTUYEeCKUX Jyded, MUHUMAJIbHBIX
pacCcTosHUM MexXay mpeoOpa3oBaTelleM U BOOHOM IMOBEPXHOCTHIO UJIN
OHOM ¥ BO3HUMKAIOIIUX IPU 3TOM IMOTPEIIHOCTEN U3MEPEHUsSI CKOPOCTH
(rIpu gomylIeHWH, YTO CpegHee BpeMs IIPOXOXKOEHUS YIbTPa3BYKOBOT O
HMIIYyJIbCa ONpeaeleHo C TOYHOCThIO He MeHee 2 % mepuona BOIHBI +20
HC.

4.4.1.3 BrussHUE BOOHBIX paCTEeHUN

YuacTok HU3MepeHudg OOoJIZKeH OBITH CBO60)IHBIM OT BOOHBIX paCTeHHﬁ,
KOTOpEIE CHIIBHO 0CJIabIsaIoT aKYCTI/IquKI/IfI CHUTHaJI H3-3a €To
IIOTJIOIIEHNA CaMKUMM PACTEHUAMH W OTPaXKEeHHud OT PAa3MEIIEeHHBIX B
HUX ITY3BIPBKOB BO3yXa.

4.4.1.4 BrnusHue HU3MEHEHHUS MJIOTHOCTH BOObLI M3-3a TI'PagUEHTOB
TeMIlepaTyphl U COJIEHOCTU

rj PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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[Ipy HaMUYWK B BOOHOM ITOTOKE 30H WJIM CJIOEB, MMEIOIIUX Pa3HYIO
IIJIOTHOCTh, OOYCJIOBJIEHHYIO TeMIIepaTyPHLHIMU TpPafueHTaAMU WU
pa3UYHOM  COJIEHOCTHIO,  AKyCTHUYECKHUN  JIyd  IIpeTepIieBaeT
IIpeioMJIEHEe M MOXKET He [OOCTHUTraTh NPHUEMHOro Ipeobpa3oBaTeris,
YTO TIpUBEOET K IMPOIafaHUI0 CHUTHAla. JTO SBJIEHUWE CJIefyeT
VYUTHIBATh B IIEPHUOJ COITHEYHOTO MpPOTrpeBa MEIKOBOOUN B MEXKEHb U
B IIMPOKUX YCThSAX, TIe ITPOHUKAHWE COJIEHOM BOOLI MOXKET BBLI3BATh
TPafyeHTHI IIJIOTHOCTH.

4.4.1.5 BaugHue HaHOCOB

[TpucyTcTBUE TBEpPOBIX TeJI, B3BEIIEHHHIX B BOJEe, SBISETCA
MIPUYMHON ocnabrmeHus (3aTyXaHHWsI) U3IMEPUTEJIbHOTO CHUTHaIa,
Omaromapsi addekTaM OTpaxKeHuss U paccesHusi. B mMecrax, roe
KOHITeHTpalus B3Becew Oombitte 1000 Mr/m B TeyeHHe OJIUTEIILHOTO
rnepuoma WM THOe HaAeXHOCTh UW3MepeHuM 0COoOeHHO BaxKHa,
yJIbTPa3BYKOBOU METO[ He IPUTOJEH.

4.4.1.6 Bnusgaue npodusss CKOPOCTEN MOTOKA

IIns sddekTuBHOrO npPUMeHeHUs Ccrocobfa HeoOXOmauMO, YTOOBI
TPOMHUIN CKOPOCTEHN B PA3/IMYHBIX CEYEHUSIX U3MEPUTEIHPHOI0 y4acTKa
UMeJIi MUHUMAaJIbHbIe OTIIUYHS.

HM3meHeHne mpoduiis CKOPOCTEN Ha ydYaCTKe H3MEepPeHus MOXKeT
OBITH BBI3BAHO BJIMSTHHMEM Ha ITOTOK KOH(MUTypallMu OHa, OeperoB uUiIu
BIIQAAIONIUX MPUTOKOB B MECTaX, PACIIOJIOKEHHBIX Ha 3HAYUTEJILHOM
yIOaJeHuu OT MeCTa U3MEepPeHUus BBepX M0 TedeHuio. [ToaTomy ciemyeT
BLIOMpPATh M3MEPUTEJILHBIM y4aCTOK Ha PACCTOSTHUM HEe MeHee 4YeM
50hmax (hmax - Haubomnblinass rIyOMHaA B KaHajle) OT CUIbHBLIX U3Tru00B
pycia MK BHaJeHus MPUTOKOB. EciIM HEBO3MOXHO HAWTHU yYacCTOK,
YIOBIETBOPSIOIINY YKa3aHHBIM YCIIOBUSIM, TO CJIeayeT IIPeayCMOTPETh:

- BEIOOP KOPOTKOM M3MEPUTENBHOMN 30HHI;

- HCIIOJIb30BaHHE [OOIIOJIIHUTEJIBHBIX queﬁ OJIsA 0ojlee TOYHOTIO
n3MepeHuda CKOpOCTeI;I II0 BEPTUKAJIIH;

- KOMIIEHCAIIlUI0 HeIllapPa/lJIEeJIbHOCTHU IIOTOKaA IIyTeéM HCIIOJIb30BAHUA
CXeM C IIepeCeKalIlmMuCd JIydaMH.

4.4.1.7 BiussHue aspalum IIO0TOKa
CunbHas a’palusa I0TOKa (Hammuue NOYy3bIPHKOB BO3[dyXa) MOXKET

BEI3BATHh PaCCesTHHE N OTPAa2KEeHHUE YIIbTPA3BYKOBEIX BOJIH, YTO ITPUBOOUT
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b0 K CUJIBHBIM ITOMexaM, JIM00 K CYIIeCTBEHHOMY OCIaOJeHUI0 |
gaxe IIPOITaaHUIO0 U3MEPUTEIIBHOTO CHUTHAalA. [ToaTomy
M3MEPUTEJIbHLIA yYacTOK [OJI2KeH pPacIiojlaraThCsd Ha HECKOJIBKO
KHJIOMETPOB HMXKE II0 TEeUYeHHI0 OT BO3MOXKHOTO MeCTa a’spalluu
(HammpuMep, OT BOmocOPOCOB, mepenagoB, aM0O U IIJIOTHH).

4.4.1.8 BiussHUE BHEILIHUX 3JIEKTPUYECKUX ITOMEX

YnbTpa3ByKOBasi alllapaTypa COOEPXKUT B CBOEM COCTaBe
YYBCTBUTEJIbHBEIE OJIEKTPOHHEIE IPHOOPHI, Ha PaboTy KOTOPHIX
OKa3hIBAIOT BIWSHNE BHEIIHHWE JJIEKTPUYECKHE IIOJISI, HCTOYHUKHU
KOTOPBIX (HaAIlpuMep, MOIITHEIE PaJuonepenaTYuKu) MOTYT HaXOOUThCS
Ha 3HAYUTEJILHOM (JIeCATKH KMJIOMETPOB) PACCTOSIHUU. B 9TUX cydasx
IIPY IPOEKTHUPOBAHUHU CIEOyeT IpPegyCMaTPHUBATh CIIeIIMaJIbHLEIE MePhI
st O0PLOBI C ITIOMEXaMH.

4.4.1.9 O6ecnedyeHre TPaAOyUPOBKH U IIOBEPKU YIbTPaA3BYKOBOU
anmnapaTyphl

BriOOp MecTa PacIOIOKeHHsT YIbTPa3BYKOBHIX ITpeoOpa3oBaTesiei
IIPOBOOAT C Vy4YeToM TpeOOBaHUNH NOPEegyCMOTPEHHOTO IIPOEKTOM
crmoco0a rpafyipPOBKH U MOBEPKH U3MEPUTEJIbHOM CHCTEMHEI.

4.5 TpeOoBaHHsA K HHKEHEPHOH ChEeMKe
MecCTa H3MEepPEeHUsI

4.5.1 O01ue mMoJIoXKEeHU

Ilo Havama 93Tama IIPOEKTUPOBAHUS MHOIXKHA OBITH IIPOBEdEeHa
meTajlbHasAi WHXKEHepHas CheMKa MECTHOCTU [Jid OLeHKU (paKTOPOB,
BAUSIONINX Ha 9P@PeKTUBHYI0 pPabOTy YIbTPa3BYKOBOM CHUCTEMHEI,
repeuuncyieHHbX B 4.4. OHa BKJIIoYaeT B ce0si: PEKOTHOCIIMPOBOYHOE
oOcyiegoBaHME, UCCJIedOBaHUWE IIOIEPEYHOI0 CEeYeHUs, HU3MepeHUue
npoduns CKOPOCTEH, HhCCJieJoBaHue pacupocTpaHeHus
yIIbTPA3BYKOBOTO CHUTHAlla M IIpU HEOOXOOUMOCTU [OPyrue BUOHI
oOcrieqoBaHUS.

4.5.2 PeKOrHOCIIMPOBOYHOE 0OCIeoBaHue

Takoe o6cnemoBaHue o6oux OeperoB pycja Ha 3HAYUTEJILHOM
PacCCTOSTHHM BBEPX M BHHU3 II0 TEUEHHUIO OT MeCTa IIpefIojiaraeMoi
YCTaHOBKH M3MEepPUTETbHBIX mmpeoOpa3oBaTeen Heo0X0oamuMOo
BBITIOJTHUTH [OJISI BHISIBIIEHUS (PaKTOPOB, CITOCOOHBIX ITOBJIUSITH Ha paboTy
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cucteMbl. OHO [OOJIZKHO OBITh IIpoBEOEHO IIPU JKCTPEeMaAJIbHBIX
3HAYEHUAgX U3SMEepPAEeMEBIX PACXO0O0B, T.€. IIPHU ITaBOOKaX M1 MEXKEHH.

4.5.3 UccnepoBaHue IONEPEYHOTO CEUEHUS

Honepeque ceyeHmue pPycCila IIOOJIEXKUT O6CJ'I€)IOB8.HI/IIO BBEPX IIO
Te4YeHUIO OT IIPpeAIrojlaraeMoro MeCTa yCTaHOBKHU Hp806pa3OBaTeHefI
Ha PaCCTOsIHHHU, B 10 Pa3 IIPEBEHIIIAOIIEM IMMPHUHY PYCJia, © BHU3 IIO
Te4YEeHHWIO Ha PACCTOAHHNH, B IBA Pd3ad IIPEBHIIIAIOIIEM IMUPUHY PyCJia.

4.5.3.1 amepeHus: rnyOUH B IOIEPEYHBIX CEYEHUIX OOXKHBI OBIThH
BBHITIOJTHEHBI HECKOJILKO pa3, 4ToObl yOemuThCst B CTAaOUIIBHOCTU OHA U
O6eperoB. Takue u3MepeHUsT Hy>KHO TPOBECTH:

- ITPU SKCTPEMAJILHO HU3KOM pPaCX0oe;

- cpa3y IIocjie maBoAKa, MOANOpa WM 3HAUYWUTEJIbHOTO ITOBHIIIEHUS
YPOBHS TIOCJIE TPUITNBA;

- BO BpeMs BCEeX CE30HOB.
4.5.4 UamepeHUs mpopuiasi CKOpoCTeu

CrnenyeT mpoBeCTH HeTajlbHOEe H3MepeHHe CKOPOCTed TedeHus Ha
0a30BOM yYaCTKe UM3MEPEHUsI, WCIIONb3ys MOJig 93TOT0, HaIpUMED,
TUOPOMETPUYECKNE BEPTYIIKH.

4.5.4.1 onxkHbl OBITh 0O0CIEmOBaHLI IPOGUIIM CKOPOCTEH He MeHee
YyeM B TPeX IIOMePeYHBIX CeYEeHUIX, II0 OOHOMY Ha I'paHHuIlax 6a30BOTO
ydacTKa U OJHO B €ro LieHTpaabHOM YacTu. OOHOBPEMEHHO CIIEOyeT
M3MEPUTh TeOMEeTPUYECKUe pa3MepPhl CAMUX CeUYeHUH.

4.5.5 UccnepoBaHue pacnpoCTpaHeHUuss CUTHaia

Ecnu BhIOpaHHBIE MecCcTa yCTAaHOBKU IIpeoOpa3oBaTejiell OTBeYaloT
IpeabsaBIAEMbIM TpeOOBaHUSIM, TO cienyet IIPOBECTH
IIpeaBapuUTEeNbHbBIE aKyCTUYECKHe Uu3MEepPEeHus C HCIIOIb30BaHUEM
IMOPTAaTUBHOM aKyCTHUYECKOW alMnapaTyphl A OIpefesieHus yCJIOBUU
pacupocTpaHeHUus yJbTpa3ByKa. AIlapaTypa [OOJI2KHa BKIIHOYaTh
HaOOpHI ITpeoOpa3oBaTenel 1 HEOOXOOUMBIX KPENeXKHBIX KOHCTPYKIINHM
OJIs UX BPEeMEeHHOM yCTAaHOBKHU B PyCJie, a TaKxKe BTOPUYHBIE MTPHUOOPHI,
TIO3BOJISIONINE TeHEePUPOBATh U HAOJIOOATh ITUKJIEI CUTHAJIOB YaCTOTOM
oT 100 xI'y mo 1 mI'n. 3apgepXKa NPUHATOTO CUTHajla OTHOCUTEJIBHO
MOMEHTa ero u3ny4eHus cocrtaBasaeT npumepHo 70 mc Ha Kaxawsie 100
M OJIUHBI aKyCTUYECKOT0 Iy4a.
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4.5.5.1 O6opymoBaHUe MOJIT aKyCTUYECKOTO O0CJIelOBaHUS OOMXKHO
BKJTIOYATh, II0 KpaWHeW Mepe, dYeThkipe IpeoOpa3oBaTesis MOJis
dopMupoBaHus Maphl MIepeceKalonuxcs Jydelr u obecnedyuBaThb X
BEpTUKAaJIbHOE CMelleHue [ U3MEpPEeHUusA CKOPOCTEeN II0OTOKa Ha
Pa3HBIX TITyOMHAX.

4.5.5.2 AKycTudeckoe oOciemoBaHHE MPOBOMSAT OJIS ONpemeIeHus
HEeoOXOOUMBIX IapaMeTPoOB (aMIIIMTYObI M YaCTOTHI) H3Iy4aeMOoro
CUTHaJIa, CTEIIeHU ero OocJa0JIeHusT ¥ BO3HUKAIOIIUX IIOMEeX IJISI ero
IIpreMa, a TakKXKe aCHMMEeTPHH MOTOKa (HellapaleIbHOCTH OCH II0OTOKa
ero 6eperam).

4.5.5.3 Takue u3aMepeHus: O0JIKHLI OBITh IPOBEOEHBI ITPU Pa3/TMYHBIX
pexumax motoka. 4.5.6 Ipyrue Bugbl 00CIeqoBaHUs

4.5.6.1 CrnemyeT mnpoBeCTM U3MepPeHUE TeMIoepaTypbl BOOBl B
pexumMax TedYeHHs C HHU3KOM CKOPOCTbI0O U CUJIBHBIM COJTHEYHBIM
IIPOTPEBOM  [Jig  BBHISIBJIEHMST o0JjlacTeli CO  3HAYUTENIbHBIMU
rpagyeHTaMMu TeMIlepaTyphl.

4.5.6.2 Heob6xommuMmo 1mpoBecTu oOCIemoBaHME Ha COJepKaHue
B3BEIIIeHHLIX HAHOCOB, 0COOEHHO B MECTaX, IIOOBEePKEHHEIX elCTBUIO
IIOAIIOPOB ¥ MPHUIHBOB. BajXHO OIIEHHUTH CIOCOOHOCTH IIOOIOPHO-
IIePEeMEeHHOTO WJIH IIPUJINBHO-OTJIMBHOTO TEUYEHHWHM HACHIIATh IIOTOK
B3BEIIIeHHLIMU HAaHOCAMH.

4.5.6.3 B mnpepmosnaraeMOM MeCTe YCTAaHOBKU VYJIbTPa3BYKOBOU
armapaTtypsl Heo0XOOUMO U3MEPUTh YPOBEHDb 3JIEKTPO- U PaguOIIOMEX.
YacTtoTa U aMIIUTyda KaXOoro MCTOYHMKA TOMEX, PETUCTPUPYEMBIX
npeoOpa3oBaTesIIMU, [OOJIKHA OBITh y4YTeHa MNPU ITPOEKTUPOBAHUU
YCTPOMCTB LIyMOIIOAaBI€HUS.

4.6 JKcImayaTallHOHHbIE TPeOOBaHHUS

4.6.1 DKCIIyaTalluOHHbIE TpeboBaHUS OIIpPenensarTCs
He0o0X0IMMOCThIO 00ecIIedyeHnsT U3MePEeHUsI OCHOBHBIX ITapaMeTPOB OJIs
BBIYMCJIEHUS PACXO0fla BOILI - CPEIHEH CKOPOCTH IIOTOKA U IIJIOIIAIN ero
KWUBOT'O CEYEHUSI.

CpenHIOI0 CKOPOCThb IIOTOKA M3MEpSIoT  HEMoCPeaCTBEHHO
yIIbTPa3ByKOBBIM cmocobom o TIOMOIIIBIO aKyCTHUYECKUX
rmpeobpa3oBaTee.
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[Tnomiagb KMBOTO CEYEHUS OIPeNensioT KaK (YHKIUIO OBYX
TapaMeTpPOB:

- TnyOWHBI BOOBI, W3MEPEHHON VIIbTPA3BYKOBLIM UM OPYTUM
OOIIETIPUHATHIM METOIAMMU;

- TeoMeTpuyecKo¥ ¢GOpMBI IIONIEPEYHOT0 CEYEeHUs pycla,
M3MEPEHHOTO B Pe3yJbTaTe TOMorpapuieckor CheMKHU.

[To sTuM IIapaMeTpaM H806XOJII/IMO YCTaHOBUTE 3aBUCHMOCTD
OCHOBHEBEIX T€OMETPHUYECKHUX PAa3MepPOB 2KHUBOI'O Ce€YeHHdA OT I"JIY6I/IHI)I
N 3aHEeCTH 3Ty (I)YHKI_II/IIO B BBLIUMCJIUTEIbHEIE OJIOKH H3MepHTeJ’IbH0ﬂ
CHUCTEMBHI.

4.6.2 Heob6xoouMO TMEepPUOANYECKU ITIPOBEPSITH IIOJIOXKEHUE U
OopHUeHTauuilo Ipeobpa3oBaTeyiel, PETryIAPHO KOHTPOJIUPOBATH IOHO
pycila Ha yd4YacTKe WU3MepeHus, He pexXe ONHOrO0 pa3a B TOOy H
00s3aTesIbHO IIOCJIe JII00OTr0 THUAPOJIOTUYECKOTro sBJIeHUs (IIaBOOKa,
MeXKeHU U T.11.). [Ipu medopManium unu u3MeHEeHNN OTMETOK JHa pycia
pacyeTHBIM pacxon OymeT copepzKaTh OMMOKY, HPOIOPLUOHAIBHYIO
N3MEHEHUNI0 TeOMETPUYECKUX Pa3MepPOB IIOMEPEYHOT0 CeYEeHUs. ITOT
dbakTop OymeT BBI3BIBATH HAMOOJIBIIYI0 MOTPEUIHOCTbL TIPU MallbIX
pacxonax BOIHL.

4.6.3 OmnpenerieHue IJIOMIaAN IIOIIEPEYHOT0 CEYEeHUs pyclia
4.6.3.1 OnpeneneHue riTyOuHBI

'myOuHY BOOBI B PyCJie M3MepsSioT Tu00 caMol yJIbTPa3BYKOBOMU
ammapaTtypod, mbo C TOMOIINBIO YPOBHEMEPOB WJIM HaTYUKOB
OaBlIeHUs. YPOBEHDb BOOB U3MEPSIIOT OTHOCUTENBHO (PUKCHUPOBAHHOU
0a3pl caMOTo CpencTBa m3MepeHus. K rnyOuHe BOOLI 3TO 3HAYEHUE
IIPUBOOSAT 4Yepe3 CUCTEMHYIO KOHCTAHTY, CBSI3BIBAIOIIYI0 CpPEOHIOI0
OTMETKY [OHaA pycjla Ha ydYacCTKe uaMepeHusi u 06a3y cpencTBa
U3MEepPEeHUsi. ATy KOHCTAHTY CJIeOyeT NepUuoguvYeCKr KOHTPOJINPOBATD,
T.K. OHA 3aBUCUT OT CTAaOMUJIPHOCTU [OHA pycia. CpeaHsis oTMeTKa gHa
O3HayaeT CpedHUIM ypOBEeHb JHa pycCjia B Ipepesiax U3MepUTEIbHOTO
ydacTKa OTHOCUTENbHO BBIOpaHHON O0a3bl. OTO 3HaAYEHUE CIEeOyeT
OomnpenesnsaTh U3MEePEeHHEM OTMETOK [Ha M3MEPHUTEJIbHOTO ydacTKa He
MeHee 4eM B 50 TouKax yepe3 paBHBIE PACCTOSHUS 110 OHY.

4.6.3.2 OmnpepnesnieHne reOMeTPUYECKUX Pa3MeEpPOB pyciia
[IpoBEpPKYy TeOMeTpPUYEeCKUX pPa3MepoB pycla HeoOXOOMMO TaKiKe

IIPOBOOUTE PETYIIAPHO. HeO6XOJII/IMa BBICOKasl TOYHOCTL OIIpedeJsiIeHuda
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pacctosinus (He xyxke 0,1 %), KoTopass HOCTUTaeTCs OOBIYHOM
Tororpa¢gpuyeckor cbeMKou. TpebyeMasi BEHICOKAsi TOYHOCTh B JAaHHOM
cnydae oOycJIOBJIeHa TeM, YTO OJIMHA aKyCTHYeCKOro Jiyda, KOoTopas
3aBUCHUT OT WIUPUHBI U [OJIWHBI WU3MEPUTENBHOTO y4YacCTKa, SABJISETCS
0a30BO¥ KOHCTAHTOM B BEIPAXKEHUHU ONpPeneieHUsI CKOPOCTH.

4.7 Pac4deT pacxoda U TpeOoBaHHUSA K
BBIYHUCJIEHUSIM

4.7.1 BriuucneHrue NTUHEWHON CKOPOCTH IO Pa3HOCTU BpeMeH

IlocTonHCTBOM cmoco0a BBIYMCIEHUS CKOPOCTH BOOBLI IO Pa3HOCTHU
BPEMEH IIPOXOXKIEHUS YIbTPAa3BYKOBHIMU HMMYyJIbCAMHU [JIUHBI JTy4da
COOTBETCTBEHHO 10 U MPOTUB IIOTOKA SIBISIETCS €r0 HEe3aBUCHUMOCTDb OT
CKOPOCTHU 3BYyKa B cTOsS4el BoAe. TakuM 06pa3oM, TOUHOCTh pe3ysbTaTa
BHIYMCJIEHUN CBS3aHa TOJBKO C TOYHOCTBHIO M3MEPEHUS Pa3HOCTHU
BpPEMEH, KOTopasi MOXKeT OBITb O4YeHb BHICOKOM Yy COBPEMEHHBIX
3JIEKTPOHHBIX ITPUOOPOB.

4.7.1.1 CucteMsl C IPIMOJIMHEUHBIM JIy4OM

CpepHIOI0 CKOPOCTH IIOTOKA BOHBl B CJI0€ aKyCTUYECKOro IJy4da
nmapajjiejrbHo ocu pyciaa Vi, M/c, C TIOMOWIBIO CHUCTEMHEL C
MIPSIMONMUHENHBIM JTy4OoM U mOpeoOpa3oBaTensiMu Ha oOoux Oeperax
(pUCyHOK 1) BEIYMCIISIOT IO YIIPOIIIEHHOU (hopmyIie

L o1 1

=i - |
2eos@ L8 & (3)

roe L1 - ojiMHa aKkyCTUYeCKOoro nyda AA1, M;

@1 - yrolI MexkXay CpeOgHUM HallpaBJIEHUEM IIOTOKAa M aKyCTHYECKHUM

Iy4doM, ... °;
t1 - BpeMs MPOXOXKIOEHHUS YyJIbTPAa3BYKOBOTO UMIIyJIbCa OT
npeoOpa3oBaTejisi A K mpeoOpa3oBaTterio A1, C;

t2 - BpeMs IIPOXOXKIOEHWUs MMITyIbca OT IipeoOpa3oBaTtens Al K
npeoOpa3oBaTe’iio A, C.
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4.7.1.2 CucteMsl C OTPaxKeHHBIM JIy4OM

CpengHIOI0 CKOPOCTH IIOTOKa BOIBI B CJIO€ aKyCTUYECKOrO Jiyda
rnapajsjejbHO OoCU pycia VI, M/C, B CUCTeEME C OTPaxKEHHBIM JIy4OM
1 nmpeoOpa3oBaTensiMM Ha OOHOM Oepery (PUCYHOK 2) BBIYMCIISIIOT IO
YIOPOIIEeHHOU hopMyJie

i1

ITa7 Tk
ah\t ¢y 4)
rge L - giirHa OTpaXkeHHOT0 aKyCTu4YeCcKoro ny4da ARB, wm;

Lp - TIpoekIus OTpe3Ka, OTrPaHMUYEeHHOro IIpeoOpa3oBaTeIsIMH,
PACIOJIOXXKEeHHLIMH BRIIIIE M HHUXKE II0 TEeUYeHHI0, Ha OCh (JIMHUIO)
CpemHero HalpaBIeHHUS MOTOKa, M;

t3 - BpeMs TIIPOXOXKIOEHUS UMIyJibCa OT IIpeoOpa3oBaTesisi A,
pacIiojIoKEeHHOTO BHIIIe II0 TeYeHHI0 dYepe3 oTpaxarelb R Ha
IIPOTUBOIIOJIOKHOM Oepery o npeoOpa3oBaTessi B, pacronoxkKeHHOTO
HUXKe 10 TeYEeHUIO, C;

t4 - BpeMs repeMernieHnss NMITyJIbCa B O6paTHOM HalIpaBJIEHUH, C.
4.7.1.3 Briuucnenue PacCxXola B OOHOJIYUEBHEIX CUCTEMaAX

B cucremax, rge CKOPOCTh ONpedesisseTCss C IIOMOIIbI0 OOHOTO JIy4a,
HeoOX0OMMO HAWTH COOTHOIIEHHEe MeXOy M3MEepPeHHOM CKOPOCThI0 M
CpeOHeu CKOPOCThIO B CeYeHUHU (KakK yKa3aHo B 4.3.2.2).

[To HalieHHOM 3aBUCHUMOCTH U IIPU ee IIOCTOSTHCTBE PacxXxomd Bombl Q,
M"~/C, BRLIYUCJISIOT 10 hopMyJie

Q=CyVA, (5)

roe V - CKODPOCTB, HaloeHHas OOHOJIYYEBBIM U3MEPEHUEM, M/C;

A - moiagb IIOIIEepedYHOoro ce4yeHus, M2,‘

Cy - OSMIUPUYECKH OIpeldeleHHBN K03P(PUIMEeHT (CKOPOCTHOU
KO3(hUIIUEHT).

rj PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe

Ten.: +7 (495) 506-71-51, +7 (495) 506-78-57, 19



Baza HOpMaTUBHOU OOKyMeHTaluu: www.complexdoc.ru

3HauyeHue Ko3(pdpuuueHnta Cy HaXOOAT B pe3yjibTaTe HU3MeEpPEHUU
I0Jiell CKOPOCTEM MPHU Pa3/IMYHBEIX pacXofgaxX U B Pa3/IMYHbIE IIEPUOHI.
OH MOZKeT OCTaBaThCS IMTOCTOSTHHBLIM UJIM U3MEHSATHCS OUCKpeTHO. [1one
CKOpPOCTEM U3MEPSIIOT C IIOMOIIbI0O OOBIYHOM THUAPOMETPUUECKOU
BEPTYILIKU WU MCHOJIb3ys YIBTPaA3BYKOBYIO CUCTEMY, €CJIM BO3MOIKHO
nepeMelleHne mpeobpa3oBaTerieil 1o riayouHe.

4.7.2 TlocrmemoBaTeNIbHOCTh M YacCTOTa OIIpoCa B MHOTOJIy4eBOU
cucrteMe, XKAOYIIUM pexkuM paboThl [Tepron 0gHOTO LUKIIA U3TYYEHUS U
OITpoca BCeX IMOTPYKEHHBIX B ITOTOK mpeoOpa3oBaTenel JOIKeH OBITh
TaKuM, 4YTOOBI M3MEPSIEMBIM pacxXOf OCTaBajiCI MPAaKTUYECKU
IIOCTOSTHHBIM U OOHOBPEMEHHO OOCTATOYHHIM i 00pabOTKM maHHBIX
M3MEPEHUN U TOJIy4YeHUs 3HaueHus pacxoma. UToObl He BHIIIIN U3
CTposi mpeoOpa3oBaTesiv, HaXOOSAIIUEeCsS B MOMEHT U3MEPEHUS BHIIIE
YPOBHSI BOOBI, KOHCTPYKIIUS CUCTEMBI HOJI?KHa oOecredyuBaTh OJISI HUX
KOYIUNM  pexXkuM  paboTel.  YIOOBIETBOPUTEJILHBIM  PE3yabTaT
OOCTUTAETCsI, KOTfla CUCTEMA MOKET BHITIONMHATL He MeHee 30 ITOTHBIX
IIMKJIOB OITpoca Bcex IpeoOpa3oBaTesiedl B MUHYTY. [Ipu MOBBIIIEHHBIX
TpeOOBaHUAX K HAJI€KHOCTU U3MEPUTETbHON CUCTEMBI U YCTPaHEHUS
BIUSHUS BO3MOXKHBIX CO0€B IIpu ee paboTe IO Pa3IuYHBIM IIPUYMHAM
YacToTa OIpoca OoJiKHa OBITh yBeJIudeHa.

4.7.3 BriuucieHue PpacxXoga B MHOT'OJIY4YEBEIX CUCTEeMaX

4.7.3.1 U3MepeHUe pacxoga yJIbTPa3BYKOBLIM CIIOCOO0OM aHAJIOTUYHO
WU3MEPEHUI0 pacxoga THUOPOMETPUYEeCKOd Beprywmkou. OmHakKo
0COOEHHOCTBIO YJIBTPA3BYKOBOTO crocoba SIBJISETCS TO, UTO 0OO0JIacTu
W3MEpPEeHUsT CKOpoCcTeu  (IOCJIOMHBIE OTCEKHW) OpPUEHTUPOBAHEL
TOPU30HTAJILHO U paclpenesieHbl 10 BepTUKaJIN.

4.7.3.2 [nsa BeIYUCIEHUS pacxoga Haumboiee I11ejiecoo0pa3HBIMU
SIBJISTIOTCSI CITOCOOBI, ITPU KOTOPHIX CYMMUPYIOTCST PaCXObl B TTOCJTOMHBIX
oTcekax. KonmyecTBO U pa3Mephl OTCEKOB (ILIMpUHA U BHEICOTA)
OIPENENSIIOTCS KOMUYECTBOM ITap yJIbTPa3BYKOBHIX MpeoOpa3oBaTenei
1 CXeMOM UX pacmoJioKeHUs Ha oTKocax (Oeperax) pycia.

O6muit pacxonm Qs, M3/
pacxoznos Qj, 1o ¢popmye

C, BBIUHCIIAIOT KaK CYMMY IIOCJIOMHBIX

Q.: = Z.Qi’
i1 (6)
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Troe n - KOJIU4YEeCTBO ITOCJIOMHEBIX OTCEKOB.

4.7.3.3 TIlpu o00paboTKe [OAHHBIX [OIIYCKAeTCs IIPUMEHSTH
0o0I1IeM3BECTHLIE  METOALl  BBIYMCJIEHMSI  WHTerpajga -  MeTof
MIPSMOYTOJIbHUKOB ¥ METOM TPaleluni.

B mepBoM ciy4ae (PUCYHOK 3) CpedHel CKOPOCThIO B OTCEKE CUUTAIOT
CKOPOCTb B IIJIOCKOCTM JIy4a, IIPOXOOSIIEero dYepe3 OSTOT OTCEK.
'paHuLlaMu  OTCEKOB II0 TOPU3OHTAIM  SABJISIOTCA  JIUHUH,
pacrosio’KeHHbIe Ha IIOJIOBUHE PACCTOSHUSA MeXAY COCEeTHUMU
rmpeoOpa3oBaTensMu (JTygamMu) B ux oOmies matpuiie. [lIupuHO oTCEeKa
SIBJISIETCS IIIUPUHA pyclia Ha I'JIyOuHe JaHHOTO Jy4da. Bo BTOpoM ciydae
CPeOHIOI0 CKOPOCTh B OTCEKEe OIPEeNesisaioT KaK CpegHee OT OBYX
3HAYEHUU CKOPOCTH MOTOKa B IJIOCKOCTSAX JIydel, OrpaHUYUBAIOIINX
3TOT OTCeK. CpenmHel WHIUPUHOU OTCEKa SABJISIETCS CpegHee OT OBYX
3HAYEeHUU IIUPUHBI Pyclia Ha TIyOuHe 3TUX JTy4den.

Py 4 BepxHWiA oTcex (g = Vglh - 0,5(he - hy))by
D,s{hq + h\'.’.-:l : ; b_q, 4 1
INER ] =
0,5(hs T’nzf Qq = Va0.5(hy - holby  p, o b
i ] o
| g i
Ny 2 Qy = Vy0.5(hy - ylby
0,5(hy + hy) N 2 /r =
e \Q Q, = V,0,5h,b ;1/ \ | =
0,5h - 27 V%% by { oy
@, =0,8V,0,5h,b =
LoHHLIR oTcek 1 1 L | ] ! !

Pucynoxk 3 - [Ipumep pacyeTa pacxoga METOAOM IIOCIOMHBIX CEYEeHUN

4.7.3.4 HexkoTtophIMu OCOOEHHOCTSIMM OTIH4YaeTcsa o0paboTka
OaHHBIX B KpaMHUX OTCEKaxX. B MeTome MpPSIMOYTOJIbHUKOB BEPXHUMU
OTCEK OTrpaHUYeH CHU3y JHUHUENW Ha paccTossHuHM, paBHOM 0,5
pacCTOsIHUSA OT CaMOT0 BEPXHEro akTUBHOTO JIy4da [0 COCEIHEero CHU3Yy.
CBepxXy OTCEK OT'PaHUYEH BOOHOM MTOBEPXHOCTHI0. CPenHsIss CKOPOCTD B
OTCEKE - 3TO CKOPOCTh, U3MEPEHHAsI BEPXHUM aKTUBHBIM JIy4OM.

CpemHsisi mIMpUHA OTCeKa - OTO CpPefHss IIWpuHa pPycCa,
BBIYMCJIEHHAsI KaK CpefHee 3HAaYeHWEe OT IIUPUHHI pPycjla B BEPXHEM
Jlyde M HIMPUHBI pyclia 1o ype3aM Bopwl. [locrienHee 3HaueHUEe MOXKET
OBITHL TIOJIYYEHO WHTEPIIONSAIINEN MEXKOY U3BECTHBIMH 3HAYEHUSIMU
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IIUPUHBI PyCjla B IJIOCKOCTH CAaMOTO BEPXHETO JIyda U B IIJIOCKOCTH
OnmuXKaWIero K IIOBEPXHOCTH, HO He IMOTPyXKEeHHOT0 B TOTOK
nipeoGpa3oBaTeris.

BrIicOTOI OTCEKa SIBJISIETCH Pa3HOCTE OTMETOK BBICOT BEPXHETO JIy4da
U BOOHOU IIOBEPXHOCTH. Pacxop qgepe3 CaMblli HMXHHUU OTCEK,
OJIMKaAMIITNHA K OHY, BEIYUCIIAIOT II0 TAKOMY 2K€ ITPUHITUIILY.

4.7.3.5 adopMaliusi, MoIydeHHas OT JIyda, HaXOOsIIerocs B IOTOKEe
67IM3K0 K ITOBEPXHOCTU, YAacCTO OLIBAeT HEOOCTOBEPHOM U3-3a IMOMEX,
BBHI3BAHHBIX IIOBEPXHOCTHBIM OTpaXeHueM Cur"ana. IloaToMy B
MIPUBEOEHHBIX BBIIIE BBIYUCIIEHUSX €€ MCIIOIb3yIT TOJIBKO Kak
nHpoOpMaIMi0O O IIOJIOKEHWU CaMOM BBICOKOM TOYKU TIIOTOKA [/
ompepereHus MIUPUHBI pPyClia 110 ype3aM BOMHI.

4.7.3.6 TIpu o006paboTke KpaWHUX OTCEKOB METOOOM Tpalelui
HeoOXOOUMBI  OIIPEJeNIeHHbIe  YCIIOBHBIE  pomyileHus (4.7.3.4),
Kacaroluecs CKOPOCTel IIOTOKa Ha ero mMOBEPXHOCTH U y OHA, TaK Kak
9TU 3Ha4YeHUS HeOOXOOUMEI [IJIsl pacyeTa CpegHel CKOPOCTH OTCEKa.

4.7.3.7 Tlpu HeOOIbIINX pa3Mepax JOHHOTO OTCeKa MOXKHO MPUHSATH
cleOyolIe OONYIIeHUusA [Os OLIEHKH [OOHHOM U IIOBEPXHOCTHOU
CKOPOCTeMu:

- HafIJIeHHYIO C IIOMOIIIBIO BEPXHET O JIydd CKOPOCTH IIPUPABHUBAIOT K
CpeJIHeI;I CKOPOCTH BEPXHET 0 OTCEKa;

- IPUOOHHYIO CKOPOCThH OIIPEHENAIoT M0 3HAaUYEeHUI0, HalileHHOMY B
BEPXHEM OTCEKe U KOPPEKTUPYIOT C IIOMOIIbI0 KO3(p(PUIIMEHTa,
HaAWOEeHHOTO SMIIMPUUECKUA (Hampumep TUAPOMETPUUECKON
BEPTYILKOM).

OOBIYHO 3TOT KOG GUIMEHT JIEXKUT B Auamna3oHe ot 0,4 go 0,8.

4.7.4 BrluucaeHue pPaCXxoda B MHOTOJIYYEBEIX CHCTEMaX IIPpH
IIPOIIagaHUK HEKOTOPEIX queﬂ

4.7.4.1 Tlpu ciay4yalHOM HCYE3HOBEHUU OTHOEJIbHBIX JIydeu, u3-3a
OTKa30B B pabore mpeobOpa3oBaTeseil UM OPYTUX 93JIEMEHTOB
armapaTyphl, pe3yiabTaT U3MEPEHUM pacxXofa HOJIKeH OBITh BEIYUCIIEH
(TOYHOCTDH BHIYMCJIEHUS B 9TOM CJIy4yae MOXKET ObITh MeHble). CTEeeHb
YMEHBIIEHUSI TOYHOCTH OyIOeT 3aBUCETb OT OTHOIIEHUS YHCIa
IIPOMAaBIINX JIydel K UHCJly [OEeWCTBYIOIIUX, a TakKXe OT UuX
B3aMMOPAaCIOJIOKEHUS.
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4.7.4.2 Tlpu cboe B paboTe HEKOTOPHIX mpeoOpa3oBaTesiell pacyeT
ITPOBOMASIT II0 YKPYIHEHHBIM OTCEKaM, KOTOphbie BKJIIOYAIOT B cebs
oTCceku mnedeKTHHIX NpeoOpa3oBaTeiell W KOTOPHIE B 3TOM Clydae
U3MEPSIOT  OMMXKAUIIMUMU  OEUCTBYIOIIMMH  JIydaMu. AJITOPUTM
BBIYMCJIEHUN OOJIXKEeH 00eCHIeYUuTh IIPU 3TOM MHHHMAJIbHOE CHUXEHUEe
TOYHOCTHU pe3yJbTaTa U3MEPEHUMN.

4.8 I'panyupoBKa U IOBEpPKa
HM3MEPHTEIbHOH CHCTEMBbI

4.8.1 I'pagyupoOBKYy HU3MEPUTEJIBHOU CUCTEMBI ClieyeT IIPOBOOUTH
PeryisipHo ¥ B KaXIOOM CJly4yae HU3MEHEHUsS TeOMEeTPUYECKUX
lIapaMeTpoB pycCjla Ha ydacCTKe usMepeHuda. ['pagynpoBka MoOXKeT
OCYILIECTBJIATHCA IIPU IIOMOILNYW THUAPOMETPUYECKUX BEPTYLIEK WU
YJIbTPa3BYKOBBIX U3MEPUTEJIEN CKOPOCTH.

4.8.2 OgHONy4YeBble CUCTEMBI C HEITOOBUXKHBIMU ITpeoOpa30BaTeIIMU

B aTom cnydyae HeoOxoaumMa rpagyHdpOBKa C BEIYMCIIEHMEM CpeOHeu
CKOPOCTH B CTBOPE I10 U3MEPEHHOMY II0JII0 CKOPOCTEN U HaX0XKOEeHUEM
Ko3(dduiimeHTa CKOPOCTH, KOTOPHIN CBSI3bBIBA€T CPEOHIOI CKOPOCTH CO
CKOpPOCTBhIO, U3MepsieMou  Impeobpa3oBaTensmu  (popmyna D).
HaiigmeHHBIN KO3(QUIIMEHT CKOPOCTH B TaKOM ClIydae KOMIIEHCUPYET
TaKXe IMOTrPEeUTHOCTH, 00YCJIOBJIEHHbBIE HETOYHBIM OITpeAesieHueM yriia
j, TIOO KOTOPBLIM HAIIpaBIeH JIy4 II0 OTHOIIEHWI0 K HaIlpaBJIEHUIO
IIOTOKA, ¥ JJIMHEI CAaMOT0 JTy4a.

4.8.3 OgHOMy4YeBble CUCTEMHEI C TTOABUXKHBIMU ITpeoOpa30BaTeIIMU

B pe3ynbTaTe rpafyupoBKU B 3TOM CjIydae OIPedesisaioT Ty IJIyOuHy,
Ha KOTOPOMU CJIeyeT YyCTaHOBUTH ITIOABUIKHBIE IIpeo0pa3oBaTesiv, YTOOkI
M3MEpPEHHBIN C MX IIOMOIIBI0 pacxop OBII paBeH CpefgHeMY B XKHBOM
cedyeHuu ctBopa. C 5TOU 11eyIblI0 HEOOXOOMMO, KaK U B IIPEObIayIeM
Clly4dae, OIpefesuTh II0OJle CKOPOCTeH C I[OCTPOEHWEeM OIIOPH U
HaxXxOoXAeHWeM TIJIyOMHBEI, Ha KOTOPOM CKOPOCTh paBHa CpefgHeN IIo
ceyeHuro. [I1s1 HaXOXOEHUsS IOJII CKOPOCTEUM MOXKHO HCIIOJIb30BaTh
TUOPOMETPUUYECKUE BEPTYILIKU UTY MOPTAaTUBHEIE YIbTPa3ByKOBBIE UIU
WHBIE aTTEeCTOBAaHHBIE U3MEPUTEIIN CKOPOCTH.

4.8.4 MeTtoguKa IIOBEPKU YIbTPa3BYKOBOU U3MEPUTEILHOU CUCTEMBI
-1mo MU 1759-87 [1]. TlorpemHOCTHA IIOBEPOK M UX pPe3y/IbTaThl - 1o TP
50.2.006-94 [2].
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4.9 ITorpeurHoCTH H3MEPEeHHH

4.9.1 OmpepesieHre MOTPEITHOCTEN M3MePEeHUs U UX 0003HAYEHUS -
mo PMI" 29-99 [3].

4.9.2 TIlpepmenbHyI0 [OTPELIHOCTh OIpedesieHUus pacxoma 0@
onpenensioT no GopMye

8, =ty +52 48048, -

rome Oy - mpemenbHass OTHOCHUTEJIbHAS TOTPEIIHOCTh H3MEpPeHUs
CKOPOCTH;

On - nmpemenbHasT OTHOCUTEIbHAsT TOTPEIIHOCTb UM3MEPEeHUs
TTyOuHBI;

Op - TmpemenbHass OTHOCUTEIbHAsT TOTPEITIHOCTb U3MEPEeHUs
U PUHEL;

on - IIOTPEIIHOCTD, CBsA3aHHAA C O'PaHUYEHHBIM YN CJIOM queﬁ.

IIpemenbHYI0 OTHOCUTEIbHYIO IIOTPEITHOCTh U3MEPEHUST CKOPOCTH Oy
oIpenessiioT Mo GopMmye

2
fowi ) (6 B
By =481+ 4| 12| | 2+2|,
£1+f,2 .ifl 52 (8)
rge 6]_, %1 55 - COOTBETCTBEHHO HpeJIeJILHBIe OTHOCHUTEJIbHbBIE

IIOTPEIHOCTH HM3MEPEeHUs OIUHBI JIyda L ¥ ero OpPOoeKIHWH Ha OCh
IIOTOKA S;

61 wm 062 - COOTBETCTBEHHO IIpedelbHbIE OTHOCUTEIIbHBIE
TIOTPEITHOCTH U3MEePEeHUsI NHTePBaJIoOB BpeMeHu t1 u t2;

Bce mnpepenbHBIE OTHOCUTENbHBIE IIOTPEITHOCTH [OJXKHBI OBITh
OLleHEeHBI IPU JOBEPUTEIBbHON BEPOSITHOCTU 95 %.
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4.9.3 OTHOCUTE/IbHBIE TMOTPELIHOCTU OIpefeeHus IMIUPUHBL U
rnyOMHBI TpPU THIATEIbHOM O0O0CJIEOBaHUMM U COOTBETCTBYIOIIEH
anmapatype He mnpeBoimaioT 0,1 %. IloaTomMy mpu oOleHKe oOIei
TIOTPENTHOCTU UMHU MOXKHO IpeHeOpeys.

4.9.4 TlorpenrHoCTs OIIpefeIeHus yrila MeXay aKyCTUYeCKUM JIy4OM
1 6eperoBoit nuHuUeN Takxke okojyo 0,1 % mpu OOmyLIeHUU, YTO IIOTOK
napansneneH 6epery. OOHaAKO ecjii IIOTOK HemapajulejieH OeperaM, TO
39Ta IMOTPEUIHOCTh CYIIeCTBEHHO yBenuuuBaeTcsi. B Tabmuie A.l
NIpUBeIeHbl 3HaYEeHUS NOTPEITHOCTEN B 3aBUCUMOCTU OT U3MEPSIEMOTO
yrjla ¥ CTeleHU HellapasljIeJIbHOCTU OCHU IIO0TOKa Oeperam.

4.9.5 B o0meMm ciy4ae TIPpA WUCIIOIb30BAHUM YIbTPaA3BYKOBOU
CHUCTEMBI C OOHHM aKyCTUYECKHM JIy4OM IIpefesibHasi MHOTPEIIHOCTH
pa3oBoro omnpepeneHus pacxoga oOT =5 % mo =10 %. Ilpu

HCIIOJIb30BaHWM MHOT'OJIYU4EBEIX CHCTEeM IIpeldeliIbHad IIOTPEeITHOCTh
Pa30BOT0 OIIpeaesiIeHusI paCXoga MEeHBbIIIe +5 %.

ITPUIIOZ2KEHUE A
(coipaBO4YHOE)

Ta0oIuUbI 3HAYEHUH
AKyCTHYECKHX IIapaMeTpoB,
BJINSIIOIIHMX HA IOIr'PEIITHOCTH
H3MEepeHHH

Tab6nunma A.1 - CucremaTuyeckKue IIOTPEIIHOCTH B U3MEPEHUU
CKOPOCTH IIOTOKA M3-3a OIMOKHW Ha OOWH TpagycC B OMpemesieHuH yria
(@ ITPU PA3TUYHEIX €TI0 3HAYEeHUSIX
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[TorpeIHOCTh OIIpeneneHus
Yron @ ckopocTH, %, 13-3a omuoOKu Ha 1°
B OIIpEeOENIeHUN

30° 1
45° 2
60° 3

Tab6nuita A.2 - CKOpoCTb 3ByKa B BOJie IIPU PaA3IUYHLIX TEMIIEpaTypax

CkKOpoOCTh 3ByKa

Temnepartypa, °C (IpUGIU3UTENBHO), M/C

0 1400
10 1450
20 1485
30 1510
40 1530

Taonuma A.3 - [lorpenrHocTy U3MepPeHUsT CKOPOCTH, BO3HUKAIOIINE
13-3a OMIMOKM B U3MEPEHUMN BPEMEHU IIPOXOKOEHUS YIbTPa3BYKOBHIM
HMITYyJIbCOM [JIMHBI JIy4Ya, NPU Pa3/IMYHBIX [OJIMHAX Jyda U paboumx
YacTOoTaX yIbTPa3ByKOBBIX ITpeoOpa3oBaTesie

26
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MuHUMabHOE
[TorpemHOCTH
IlnuHa nyda, | pacCTOssHHE OT OCH Paboyas
U3MepeHus

M Jly4da 00 IIOBEPXHOCTHU | 4acToTa, KI'1g

CKOPOCTH, M/C
UIIYU OHa, M
300 3,0-1,5 30-100 0,005 -0,0015
150 1,0-0,6 100 - 300 0,003 -0,0013
80 0,5-0,35 200 - 500 0,003 - 0,002
30 0,3-0,15 300 - 1000 0,006 - 0,003
10 0,12 - 0,07 500 - 1500 0,013 - 0,007
(cipaBO4YHOE)
buoanorpadusna

[1] MU 1759-87 T'ocymapcTBeHHasi cucteMa oOecliedeHusI eOuHCTBa
n3MepeHur Pacxom BoObl Ha pekKax U KaHajlaX. MeToguKa BHITTOJIHEHUS
M3MEepPEeHU MEeTOIOM «CKOPOCTD - IJIOMIaab»

[2] TIP 50 2 006-94 TocymapcTBeHHasi cucreMa oOecHedeHUs
eouHCcTBa uaMepeHui I[IpaBuna meTposioruu. [IopsigoK TpPOBeOeHUS
ITOBEPKU CPEICTB U3MEPEHUN

[3] PMI" 29-99 T'ocymapcTBeHHasi cucTeMa oOecredeHUs eOUHCTBa
n3MepeHut Metposnorusi. OCHOBHEIE TEPMUHELI 1 ONIPEieIeHUs
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KnroueBrle cjioBa: HeOoOydeT, pPacxXOOoMep, VJIbTPa3BYKOBBIE
M3MEPUTEJIN CKOPOCTH, PAacXOf BOOBI, MHOTOJIyYeBble CUCTEMEL
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