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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 BBegeHnus 2003-07-01

1 O01acTh IPUMEHEHHS

HacTosAmu#i cTaHOapT YyCTaHaBIWBaeT OOIIMe TeXHUYECKHe
TpeboBaHUsA K CIIOCOOy U3MepeHusI U VCJIOBUSAM NPHUMEHEeHUSI
YJIbTPa3BYKOBEIX (aKyCTUYECKHX) H3MEpPHUTEeJIed CKOPOCTH C IeJIbI0
M3MEepPeHUsT PAcXOomoB BOOBI B OTKPHITHIX BOOOTOKAaX, pPeKaxX, KaHajax
WUJIM 3aKPBITHIX BOTOBOIAX CO CBOOOIHOM ITOBEPXHOCTHIO BOOBEI METOOOM
«CKOPOCTbD - IIJIOIIaab>».

CTaHmapT pacIpoCTpaHsSeTCs TONIbKO Ha crmocobd, B KOTOPOM
U3MEPSIOT BpeMs PacCOpoOCTpPaHEHUs YJIbTPa3BYKOBHIX KOJeOaHUU B
BOOHOM TIOTOKe (BpeMeHHBIE CXEeMBI) U He IIPUMEHUM K OPYyTruM
criocobaM yIbTPa3BYKOBOTO 30HAWPOBAHUS, MO3BOJISIONIUM U3MEPSATH
CKOPOCTh BOOHOTO ITOTOKa: 3¢gdekT [lomnepa, CHOC YIbTPa3BYKOBHIX
KonebaHuM, YaCTOTHBIE CXEMBI U T.[I.

2 HopMaTuBHBIE CCBIJIKH

B HacTofllleM CTaHOapTe HCIIOIb30BaHBEl CCHUIKA Ha CJIeOyIollue
CTaHOAPTHI:

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

'OCT P 51657.2-2000 BopoyuyeT Ha TUOPOMEIUOPATUBHBIX U
BOJOXO35IMCTBEHHBIX CUCTEMaX. MeTokl U3MEPEHUS pacxoda U o0beMa
Bogbl. Knmaccudukanms
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3 OnpeneneHus

B HacTosuem CTaHOApTe IMIPHMEHAIOT CJIeOYVIoIIIne TEePMHHEI C
COOTBETCTBYIOIITMMMU OIIpEedeJICHUuAMM:

AKyCTHYECKHH JIy4: 30Ha pacOpoCTpaHEHWs B XKHIOKOU cpeme
MeXaHUYeCKUX KojiebaHUM aKyCTUYEeCKOM 4YacCTOThl OT TOYEYHOTO
ncrtouHnka. OOBIYHO aKyCTUYECKUU JIyd uMeeT (opMy KOHyca, B
BEPIIMHE KOTOPOTO HaXOOUTCS MUCTOYHUK KojlebaHWU. Yromn Impu
BepPIINHE KOHYyCa 3aBUCUT OT YaCTOThI aKyCTUYECKUX KOjeOaHUl - 4eM
BBIIIIE YAaCTOTa, TEM OCTpPee yrojl KoHyca (T.e. my4d uMeeT 06ojiee y3KYyiO
HalpaBJIEHHOCTD).

YIBTPAa3BYKOBOM Jy4: Pa3sHOBUOHOCTh aKyCTUYECKOTO JIyda C
KoJie0aHUSIMHU yJIbTPa3BYKOBOM 4acTOTHL (0T 15 KI'11 1 BhIIIe).

VIBTPa3BYKOBOH HMINYJILC: OUKCHUPyEeMOe BO BpeMeHHU eqUHUYHOEe
KoJieOaHue.

YIBTPAa3BYKOBOH IIpeoOpa3oBarTeb: [[aTyuk, Mpeo0pa3yroilui
9JIeKTPUYECKUEe MU 3JIEKTPOMarHUTHBIE KOJieOaHUS yJIbTPa3BYKOBOU
YaCTOTHl B MexXaHMYeCKue (MCTOYHMK) M, HAoOOpPOT, MeXaHUUYeCKHe
KonebaHMsA  yJIbTPA3BYKOBOM YaCTOTBI B  3JIEKTPUYECKHE HUIIHN
9JIEKTPOMarHuTHBIE (IPUEMHUK).

yIbTPa3BYyKOBasi ammaparypa: Kommnekc TpuOOpOB,
BKJIIOYAKOIIUK B  cebd  OJIOKM  MUTAHWUS, YVIIbTPa3BYKOBEIE
rmpeoOpa30BaTeIy, BTOPUYHEIE MMPHUOOPHI oIS 00paboTKu

U3MEPUTEJIbHBIX CHUTHAJIOB, KOPPEKIUU OIIMOOK U3MEepeHUus u
TOJIy4YeHUS pe3yIbTaTOB U3MEPEHUS.

OcTanbabie TepMuHb - 1o 'OCT P 51657.1.

4 Cnoco0 u3MepeHusi

4.1 IIpUHIHUII U3MEPEHHUST

41.1 B OCHOBY METOHOa IIOJIOZKE€H IITPHMHIUII M3MEPEHHNSA Pa3HOCTH
BpeMeHHn IIPOXOXKIOEeHUsA VYIIbBTPA3BYKOBBEIMHU MWMIIYJIECaMK 0a30BOTO
HU3MEPUTEJIbHOTO Y4YaCTKa IIO HaAIIPpaBJIEHHWIO [OBUXKEHHSA IIOTOKa U
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IIPOTUB HEero. JTy PA3HOCTh IIPHM HEM3MEHHBIX XapaKTePHUCTHUKAX
KOHTPOJIMPYEMOr0 MOTOKa (TeMmepaType, COJIeHOCTH, KOHIIeHTPAIlUuU
B3BEIIIEHHBLIX YaCTHIl U [P.) CIEOYyeT OIpPeNesaiTh CPeOHeM CKOPOCThIO
OBM2KEHHS BOOBI Ha YYaCTKe U3MePeHHsI.

4.1.2 Ba30BbIl U3MEPUTEJILHBEINM YYaCTOK 3aJaeTCsI B BOOHOM IIOTOKE
MeXOy [OByMs MyHKTaMd (TO4YKaMM), B KOTOPBIX paclojararT
COOTBETCTBEHHO MCTOYHUK U ITPUEMHUK yJIbTPa3BYKOBBEIX KOmeOaHUM.
YnbTpa3ByKOBLIE KOjeOaHUSI PacIpOCTPaAHSIOTCSA OT HCTOYHMKA K
IIPUEMHUKY B BUJl€ «aKyCTUYECKOTO JIyda».

[Tpoekiuss  BeKTOpa CKOPOCTM TOTOKa Ha  HaIlpaBJIeHUE
pacupocTpaHeHUus YIbTPa3ByKOBOTO UMITYJIbCa Ha3hbIBAETCS CKOPOCTHIO
BIIOJIb aKyCTHY€ECKOTI 0 JIy4a.

4.1.3 [na pmocTuXKeHHs MaKCHMaJbHOM TOYHOCTH B HM3MEPEHHUH
cpegHeW CKOPOCTH TIIOTOKa HeoOXOguMO, YTOOBI KOIHUYECTBO
aKyCTHYECKUX Tyudeli ObI0 OBl OCTATOYHBIM JIJIsI TIOJIHOTO IIePEeKPHITH S
€ro XXKHWBOTO CeUYeHUS.

4.1.4 CpenHIOIO CKOPOCTH CJIOs NOTOKa V, M/C, BEKTOpP KOTOpPOH
COCTaBJISIET YI'OJI CP C BEKTOPOM CKOPOCTH IIOTOKa, U3MEPEHHOU BOOJIb
aKyCTU4YEeCKOTro n1y4da Vi, M/C, BRBIUHUCISIOT 10 (popMyJie

V = Vi/cos@. (1)

4.1.5 JIna wu3MepeHUs pacxoja XKHUOKOCTH B OTKPBITOM pYycCie
He0oO0XOIMMO BHIIOJIHUTE CJIeOVIoNIre TpeOOBaHUSsI:

a) HUCTOYHHUK H IIPHEMHHUK aKyCTH4€eCKOI'O JIyda OOJIZKHEBI
PacCIiojiaraTbCd Ha IIPOTHUBOIIOIOZKHBIX 6eperaX PycCiia BOOOTOKGA;

0) yron ¢, ykalaHHbM B 4.1.4, momxkeH cocTaBasTh 30° - 60° mus
OOCTUIKEHMS OIITUMAJIbHOTO COOTHOIIEHHUS MeXOYy pa3pellaiollen
CIIOCOOHOCTBHIO METOfla, BO3HUKAMIIUMHU IIPU 9TOM IOTPEITHOCTSIMHU U
TpebyeMoM MOITHOCTBLIO YIbTPa3ByKOBOH almapaTypsl (Tabmuma A.1).

4.2 Acmonib30BaHUeE YIbTPa3BYKa IJIs1
orpenejIeHusl pacxoga BOObI

4.2.1 O0urre xapaKTEPUCTUKHU

YJ'IBTpa3By'KOBbIe U3MEPUTEJIN IIO3BOJIAIOT HU3MEPATH OCPETHEHHYIO
CKOPOCTHB IIOTOKa B IIpengesyiaX 30HBI PACIIPOCTPaHEHUA aKyCTHU4YEeCKOTI O
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ny4da. [ToaToMy ynbTpa3ByKOBBIE CIIOCOOHBI OJISI OIpedeIeHusl pacxona
BOOLI CJIelyeT NPUMEHSTh B KadeCTBe pPa3HOBUOHOCTU MeTomda
«CKOPOCTD - IJIoIaab». TeXxHUYecKue TpeOoBaHMs ITPU UCIIOTb30BaHUU
yJIbTPa3BYKOBOM arlllapaTyphl [JIs1 9TUX liefiel TpuBeaeHb B 4.4.

4.2.2 OTKpHITEIE PyClia

YbTpa3ByKOBOM CIOCO0 [JIs OmpemereHus PacXomoB BOMOBEI B peKax
¥ KaHajlaX HMeeT PSSO NPEeHMVIIEeCTB Iepen OPYTHMMH CIOoco0aMu
U3MEPEeHUsT PAaCXOI0B:

a) DOTyCKaeT MeHee XKeCTKue TpeOOBaHUS K YHaCTKYy U3MEPEHUS;

0) mns rpagydpoBKU He TpebyeT 00s3aTeIbHOI0 HCKYCCTBEHHOTO
3alaHus PA3JIMYHLIX PACXOOOB ¥ YPOBHEH MOTOKA;

B) He TpeOyeT pacCIlONOXKEHUS B OBUXKYIIEMCS TOTOKE KaKux-ITubo
MeXaHU4YeCKHUX fieTajiel ¥ YCTPOMCTB, YTO OCTaBJIsIET CBOOOIHBIM PYCIIO
pPeKu unIu KaHajla U, CJiefoBaTeJIbHO, He MeIlaeT CyOOXOOCTBY U
MUTPAIIUU PHIOHL;

) He 3aBUCUT OT TMOATOMJIEHWS YydYacTKa U3MEepeHus us3-3a
MCKYCCTBEHHBIX UJIU €CTECTBEHHHIX ITperpaj B HUXKHeM Obede KaHasa
WU PEKU.

4.2.3 3MmepeHue pacxoga BOOLI B IOUMe

B Tom CJlIydae, KOra IIOTOK He BMeIldeTCd B OOHO PYCJIO U UMEeEeTCA
CYI.T.[GCTBGHHBII:I pacxono B 06XOJI T'JIaBHOT'O U3MEPHUTEJIIFHOT'O0 CeYeHUusiA
II0 OGI.T.IHpHOﬂ moume, ee ciaenyeT pa3fgeiiiTb C IMIOMOIIIBIO HeOOJIBIITNX
CTPOUTEJIBHBIX pa60T Ha pdang IIPOTOK, B KaXXOou Hu3 KOTOPHIX pPaACXon
U3MEPAIOT OTOEJIbHO. ueHeCOO6pa3HOCTB pa3fgeiieHnus TIOM MBI
YCTaHaBJINBAIOT IIPHU ITPOEKTUPOBAHUHN.

4.2.4 V3amepeHHe pacxoda B BOAOBOIAX 3aMKHYTOTO ITOIIEPEYHOIO
cedyeHusT YIbTPa3BYKOBOM CIIOCO0 MPUMEHSIOT OJIsT U3MEPEHUs pacxona
B BOOOBOOAX 3aMKHYTOTO IIONIEPEYHOr0 CEeYeHHs, BKIIIOYAsd
TpyOompoBoabl, paboTaiire B 0e3HATOPHOM PEeXUME, KOJIJIEKTOPHI
OpeHaXXHOH ¥ JIMBHEBOW BOOLI, HE3aBHCHUMO OT THUOPABIHYECKHX
ycioBuii. Ilpu 3TOM He TpebyeTcs CxKaTus IIOTOKA U H3MEHEeHHS
reoMeTpPUH BOOOBOA.
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4.3 CxeMbI PacCIIO/IOKEHHUsI JaTYUKOB
(mpeodpa3oBarTeIeH)

4.3.1 O01ue cBeneHus
MeTonouKa U3MEpPeHUsI CKOPOCTEel 3aBUCHUT:

- OT KOJIM4YECTBA UCIIOJIb3yeMHIX IIpeodpa3oBaTesiell YIbTPa3BYKOBBIX
KonebaHuM (aKyCTUYECKUX JIy4dei);

- OT MeCTOPacCIIOJIOZKEeHHn A Hp606pa3OBaTeHeﬁ;

- OT H806XOHHMOfI TOYHOCTH H SKCHHyaTaHHOHHOfI HaOeXXKHOCTHU
NU3MEePUuTEJIbHBIX YCTpOﬁCTB;

- OT PECYpCOB [Isi COXpPaHEHUS U3MEPUTENILHBIX YCTPOUCTB B
paboyeM cOCTOSTHUU (CTEEeHU PEe3ePBUPOBAHUS CUCTEMEL).

B 3aBHCHMOCTH OT CTENEeHU Y4ieTa BhIINIEITIEePEYHNCIIEHHBIX q)aKTOpOB
IIPUMEHAIOT pPa3JIMYHBIE CXEMBI PACIIOJIOZKEHUSA YIIBTPA3BYKOBBIX
JaTYHUKOB: OOHOJIYYEBEIE, MHOT'OJIy4€BEIE, C IIaCCHUBHEBEIMH
OTpPpazxKaTeJIsdMHA.

4.3.2 OgHOMNMy4Y€eBble CXEMBI

4.3.2.1 OgpgHony4yeBasi cXeMa BKJIl0O4aeT TOJILKO OOHY TIapy
npeoOpa3oBaTesield, GOPMUPYIOUIYI0O OOWH aKyCTUYECKu#M Jiyd, B
Ipenesax KOTOPOro OIpenesisioT CPeqHIOI0 CKOPOCTh OOHOI0 ydacCTKa
(cmos1) )KUBOTO CeUeHUs MMOTOKa (HanpuMmep 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 pacroioxkeHus npeodpa3oBaTeei C
IepeceKaroMuMUCs TydaMu

TaKYIO CXeMy wu3MepeHud IIPHUMEeHAI0T, TOJIBKO KOI'la HKWM3BECTHa
3dBHUCHUMOCTB, CBA3BIBAIOIIIasd CKOPOCTL, H3MeEpdeMyI0 B MeCTe
PacCIIOJIOZKEeHHd aKyCTHU4YeCKOIro JjIyda, CO CpeHHefI CKOPOCTBIO IIOTOKa
10 BCEU IIJIOMIaOH €ro JKHUBOTO CEUEHUS (paCXO)IHOG COOTHOIIIEHHE).

4.3.2.2 Tlpu Ce30HHBIX H3MEHEHUSIX PacXOOHOTO COOTHOIIEHUS B
TedeHue IJINTEJILHOT O MIPOMeXKyTKa BpEMEHU Heo0X0oouMo
IpeayCMOTPEeTh BO3MOXKHOCTBH II€peMeIlleHus Maphbl YIbTPa3BYKOBBIX
nmpeoOpa3oBaTenei B BEPTHUKAJIbHOM IIJIOCKOCTH, YTO TO3BOJIUT
IMojay4daTh, II0 aHaJIOTUM C WMCIOJIb30BaHUEM THUAPOMETPUYECKUX
BEPTYIIEK, MMPOUIb BEPTUKAIbHBIX CKOPOCTEH, a TaK¥XkKe
yCTaHaBIWBAThL IIpeoOpa3oBaTeIX B Te MeCTa, IOe Hu3MepeHHas
CKOpPOCTB Haubojiee O/IM3Ka K CpegHel CKOPOCTU BCEro IIOTOKa.

4.3.2.3 Ce30HHBIE IIepeMellleHUsT ITpeoOpa3oBaTeyiell Ha [Opyrue
TOPU30HTAIM JKUBOTO CEeYEeHUS BO3MOXKHBEI IIPU  CJEOYIOIeM
TpeOOBaHUM: U3MEHEHNE YPOBHS BOOLI B MECTe U3MEPEHUM B TeYEHUE
OOHOTO Ce30Ha [OJIKHO OBITH HE3HAYUTEJIbHLIM WM MEJIEHHBIM,
4yTOOBI MOXKHO OBIJIO BOBpPEMS U3MEHUTH BBICOTY PACIIOJIOKEHUS
nnpeobpa3oBaTesien.

4.3.2.4 HemocTtaTKOM OOHOJIYYE€BOU CXEMBI SBIISIETCS OTHOCUTEJIBHO
BBICOKAsl IOTPENIHOCTh U3MEPEHUS U €e HEeBBhICOKAasi HaJeXKHOCTh, T.K.
B CJlydyae OTKa3a OOHOT0 u3 mpeobOpa3oBaTeyiell cxeMa IIepecTaeT
paboTaTs.

4.3.3 MHOrOony4YeBble CXEMBI

4.3.3.1 MHoromy4deBble CxeMbl (C ABYMSI M OOJBIINM KOJIMYECTBOM
aKyCTUYECKUX JIydell) IPUMEHSIOT TIPU YacCThiX ¥ 3HAYUTEJIbHBIX
W3MEHEHUSAX YPOBHA ¥ pacxXoga BOAB, B TOM 4YHCIe U IIpH
BO3HUKHOBEHUHU ITOAIIOPA CO CTOPOHLI HUXKHETO Obeda, BIUSIONIETO Ha
pacxomHOe COOTHOIIEHME, OJI TOoJydeHUs Oojiee TOYHOM cCpemHeil
CKOPOCTH TIIOTOKAa 10 BCEMY €ro CedYeHHUI0 II0 CpPaBHEHUIO C
OOHOIY4YEBBHIMU CXEeMaMM.

4.3.3.2 TpebyeMoe KOJIMYECTBO aKYCTUYECKUX Jyded Mpu
pa3paboTKe M3MEepPHUTEJIbHOM CUCTEMBI 3alal0T, UCXOHS M3 3afaHHOU
TOYHOCTH, HAaOeXHOCTHU, CTOUMOCTH, a TaKXKe pa3MepoB u
KOH(pUTypalluu y4yacTKa U3MePEeHUs.

rj PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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H3MmeputenbHasd CUCTEMA [OONMXKHaA OOECIeYUTh OIpPefdeNeHrue C
3a[JaHHOM TOYHOCTBIO NPOGUIIST CKOPOCTEH U IUIOHIAAN KHUBOTO
cedyeHHUs MOTOKa Ha y4acTKe M3MepeHUs BO BCeM OHuala30He YPOBHEM
1 PacxOmoB.

4.3.3.3 [Inss obecrieuyeHusi 6€30TKa3HOM pabOTH IIpegyCcMaTpUBaiOT
OOIIOJTHUTEIbHOE KOJIUYECTBO <«HU30OBITOUYHBIX» AKYCTUYECKUX JIy4YeH,
yTOOHI TIPOTIaflaHWe OJHOTO WM HECKOJIbKUX JIy4del M3-3a OTKA30B WU
IIOBpPeXXAeHuN Impeobpa3oBaTeell 3aMeTHO HE CHHUXKaJio OOIIyio
TOYHOCTDb U3MEPEHUH.

4.3.3.4 MHoOrojay4deBble CXeMbl NPUMEHSAIT TakKXKe IIPU CIO0XKHOU
reoMeTpu4ecKou popMe MONEPEeUYHOr0 CeYeHNsI PeKU UIU KaHaja.

4.3.4 CxeMHI C IIepeCeKarllMMUCS JIydaMUu

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

4.3.4.2 OmmbKu B oOmpemeneHWM yrja (p BO3HUKAIOT, KOrga OChb
IIOTOKa HellapajijiejibHa OCU KaHana (unu ero Oeperam), HalpuMep,
13-3a HECUMMETPUYHOU (DOPMBI CEUEHHUS Pycjia UM KOCOTO II0AXOoma
IIOTOKa K Vy4YacCTKy wu3MepeHus. [nasd OLEeHKM [OOTPEIIHOCTH,
BO3HUKAIOIEW [pPU BBIYKUCJIIEHUM pacxoda B 3TOM CJiydae, CJienyeT
II0JTb30BATHCS MAaHHBIMU TAOIUIEI A.1.

4.3.4.3 ][Ina yCcTpaHEHUSA 3TOU MOTPELIHOCTU HCIIOJIB3YIOT CXEeMY
CaMOKOpPpPEeKIUHU. YIbTPa3BYKOBEIE IIpeoOpa3oBaTei pa3MellaioT
TakKuM o00pa3oM, 4dYTOOBI TIOJYyYUTb OOHY WUJIM HECKOJIbKO TIIap
IIepeKpeIInBalIIUXCA aKyCTUUYECKUX JIydel, paclojiaraloiuxcs Ha
pas3nuuHbXx TyOmHax. Kaxkpmass mapa Jydedl B OOHOM IIIIOCKOCTH
o0pa3yeT CUMMETPUYHBIN OTHOCUTENILHO OCU pycJia KpecT (PUCYHOK 1).

OcpepHeHUe OBYX JIMHEMHBIX CKOPOCTEW B IIpefesiaX OOHOM IIaphl
aKyCTUYECKUX JIy4yel maeT 3HadeHue, OIM3KOe K [OeWCTBUTEJILHOM
cpemHell CKOPOCTHM IIOTOKa Ha [HaHHOM raybuHe. Ilpu aTOoM
BO3HUKAIONIINE IIOTPENIHOCTHU B 3HAYUTEJIbHOU CTeleHu
KOMIIEHCUPYIOTCS.

4.3.4.4 Ilpyu wuUCHONIB30BAaHUU OSTOU CXEMBl CJIedyeT BHIIOJIHATH
clenylolye TeXHUu4YecKue TpeboBaHUS:

- aKyCTUYeCKHe JIy4Yd KaxKOOM Iaphl OOJXKHBI IlepeceKaTbCs B
cepenvHe pycila, a ux IpeobpasoBaTesd pacnojiarailoT Ha
IIPOTHUBOIIOJIOXKHEIX Oeperax HaAllpOTUB APYT APYTa;

rj PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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- Heo6X0oaMMoe KOJIMYeCTBO Iap Jiydel 3afaioT ¢ yieToM TpeboBaHU
TIOBBIIIIEHHON HAOEeXHOCTH, YTOOBI COXPaHUThb XapPaKTEPUCTUKU
CUCTEMBI B CJIydae OTKa30B B paboTe ee OTOEIbHBEIX 3JIEMEHTOB
(HanpuMmep, u3-3a GU3UYECKOT0 MOBPEKAEHUS TpeoOpa3oBaTene).

4.3.4.5 HepgocTaTKOM IIPUBEOEHHON Ha PUCYHKe 1 CXeMbl U3MEePEeHUsT
ABsieTCcs TOT (akKT, YTO IpeoOpa3oBaTeNIM PacCIOIOXKeHH Ha 000ux
Oeperax pycia, [OO3TOMYy IIOOXOHOAIIWe K HUM KalOelu [OJIKHBI
repecekaThb ero II0BepXy MU 10 OHY.

4.3.5 CxeMbI C OTPaKeHHBIMHU JIy4YaMu

4.3.5.1 Cxema wusMepeHHs C OTPaKEHHBIMU JIydaMH I10O3BOJISIET
IIPOJIOKUTH Ha OOHOM Oepery Bce MHG(pOPMAIMOHHBIE ¥ TIUTAIOIIHUE
Kabenu yIbTPa3BYKOBOM WM3MEPUTENbHOM CHUCTEMBI, He IepeceKas
pycna. Ilepepaiomuii U TpueMHBIM IpeoOpa3oBaTeyil B 3TOM CJIydae
pacmosioXeHbl Ha OOHOM Oepery U B3auMOAEUCTBYIOT Yepe3 ITaCCUBHBIN
oTpazkaTeJjib, HaXOOAIIMUCSI Ha IIPOTUBOIOJIIOXKHOW CTOPOHE KaHala
(pucyHOK 2).

OrtpaxaTtens R

Cck noToka

— o
— ——————

M
MNpecBpasoearens A peobpasosarens B

Obwans gnuHa ny4a L = AR+RB

PucyHnok 2 - CxeMa pacIIoJioKeHus mpeoOpa3oBaTeied ¢ OTpaXXeHueM
ny4yeu

4.3.5.2 9Ty cxeMy NPUMEHSAIOT OJI CO3JaHUSA aKyCTUYECKUX JIydyeu
OOJIBIIIEeN IJIUHEBI, €CJIM 3TO HeoOXOOUMO, UTOOBI IIOBBICUTH TOYHOCTH
U3MepPEeHUs.

4.3.5.3 [IIpeuMymiecCTBOM CXe€MBI C [IaCCHUBHBEIM OTpazxKaTeleM
SIBISIETCS TaKXXe TO, 4YTO Ha IIPAMOM M OTpPaxKeHHOM YydacCTKax
aKyCTHYeCKOTr0 JIyda IIPOUCXOOUT KOMIIEHCAIlus IIOTPEIIHOCTH,
BO3HHUKAIOIIIEM M3-3a HETOYHOTO OIpedelleHHs 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 TpeOOBaHUS K MECTY U3MEPEHUS

Irist obecreyeHUsT MHUHKUMAJIbHBIX HO]"pGH.IHOCTGfI K Y4aCTKy
U3MepPpeHud IIPeabiaBIIAIOT CIIEOYIOIIue Tpe6OBaHI/I5I:

- HEM3MEHHOCTDb (POPMBI TTIOMMEPEYHOI0 CEYEHUSI U TOPU30HTAILHOCTh
TIOTIEPEYHBIX TTPOdUIE nHa;

- OTCYTCTBHE Ha 6eperax 1 OHE BOOHOU PaCTUTEJIbLHOCTH;

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

- OTCYTCTBHE OTpPaxKeHHus aKyCTHYEeCKOro Jyda OT [OHa WU
CBOOOIHOM ITOBEPXHOCTH;

- UOEeHTUYHOCTb TIIpoduJIsA CKOPOCTEM HaA  BCeM  [OJHUHE
M3MEPUTEJILHOTO YYaCTKa;

- OTCYTCTBHE B IIOTOKE€ BOIBI ad3pallii C 06pa3OBaHI/IeM IIY3BIPEKOB
BO3OyXa,

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

4.4.1.1 TeomeTpus IIOIEPEYHOTO CEYEHUS pycCia

Pycmo B mpemenax y4YacTKa HM3MEPEHUs  OOJIKHO  OBITh
MIPSIMOJIMHENMHLIM C TapajuienbHbIMU Oeperamu. IIpoduns gHa oOT
Oepera po Oepera [mOoJiKeH OBITh IIPAKTUYECKM TOPU30HTAJIbHBIM.
dopma IOIEPEeYHOr0 CeYeHUsT B 30HE M3MEPEHUsT BBEPX M BHU3 IIO
TEYEHHWI0 [OJI2KHA OCTaBATbCsS IIOCTOSHHOM. 3aBUCUMOCTb MEXKOY
rIyOuMHOM BOOBI M TIJIOIIAAbI0 JKMBOTO CEYEHUS OOJIKHA OBITH M3BECTHA
¥ YCTOWYMBA BO BpeMeHU. YKJIOH QHA B IIpefesiaX y4aCcTKa U3MepPeHUs
OomXKeH obecreynBaTh CTAOUIBHYIO SIIOPY CKOPOCTEM OISl KaXKAoTo
YCTQHOBUBIIIETOCS PACX0Ma BOIHI.

4.4.1.2 lllupokre U MeJIKME pycjia MOTYT OKa3aTbCs HEIIPUTOOHBIMU
OJiss YIbTPa3BYKOBHIX u3MepeHui. Ecnu rnyOuHa BOOBI B KaHale
He3HauuTeJIbHa II0 CpaBHEHUI0 C pa3MepaMHM CaMOro KaHasa, TO
aKyCTUYeCKHUN JIyd MOXKeT OTpaxKaTbCsd OT [OHa W/IU BOLHOU

rj PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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moBepxHOCTH. Ha mpueMHbIl mpeoOpa3oBaTesib B 9TOM ciiydae OymyT
IIOCTYyIaTh IMPSIMOM ¥ OTPaXKeHHBIM CUTHAIBl, KOTOpPble OyOyT
HaKJIaObIBaThCSI OPYr Ha  [OpPyra, BHI3BIBAS  OOIMOJIHUTEIBHYIO
TIOTPEIIHOCTh U3MEPEHUS.

Hi3aMepeHusi B MEJIKUX PyCJlaX BO3MOXKHEI, €CJIM Pa3HOCTb YaCTOT
IIPSIMOTO0 ¥ OTPa*XKEeHHOT0 aKyCTUYECKUX JIydel IIpeBHIIIaeT OOuH
IIepuon yIbTPA3BYKOBOM BOJIHEL. JTO yCJIOBHE OyAeT BBHIIIOJIHEHO, €CJIH
MHHUMaJbHOE 3arnybneHue (pacCTOSHUE OT IOBEPXHOCTH W OHA OO
6IMKaAMUIIero aKyCTUYeCKOTo Jiyda) hmin, M, MPEBHIIIAET CledyIollee
3HaAYeHUe

Lo
hooom |2
J (2)

roe L - iuHa aKyCTUYEeCKOr'o JIy4a, M;

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

f - 4acToTa ynbTpa3ByKOBOTO Iipeobpa3oBartesns, ['1I.

B Tabmuie A.3 T1IpeacTaBlIeHbl pPEKOMEHIOyeMble 3HAaYeHUS
B3aMMOCBSI3aHHBIX MapaMeTPoB paboymx dYacCTOT VJIBTPA3BYKOBHIX
mpeoOpa3oBaTeniei, OJAWH aKYCTUYEeCKUX Jyded, MUHUMAaJIbHBIX
pacCcTogsHUM MexXay ImpeoOpal3oBaTelleM M BOOHOM IMOBEPXHOCTHIO UJIN
OHOM ¥ BO3HMKAIOIIUX IIPU 3TOM IOTPEIIHOCTEN U3MEPEHUsI CKOPOCTH
(rIpu gomylLIeHWH, YTO CpegHee BpeMs IIPOXOXKOEHUS YIbTPa3BYKOBOT O
HMIIyJIbCa OIpeaeleHo C TOYHOCThIO He MeHee 2 % mepuona BOIHBI +20
HC.

4.4.1.3 BrussHUE BOOHBIX paCTE€HUN

YuyacTok U3MepeHuda OoJIZKeH OBITH CBO60)IHBIM OT BOOHBIX paCTeHHﬁ,
KOTOpEIE CHIIBHO 0CJIa0IsaIoT aKYCTI/IquKI/IfI CHUTHaJI HW3-3a €To
IIOTJIOIIEHNA CaMKMMM PACTEHUAMH KW OTPaXKEeHHud OT PAa3MEIlIEeHHBIX B
HUX ITY3BIPBKOB BO3yXa.

4.4.1.4 BnusHue HU3MEHEHHUS MJIOTHOCTH BOObLI M3-3a T'PagUEHTOB
TeMIlepaTyphl U COJI€EHOCTU

rj PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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[Ipy HaMU4YWK B BOOHOM ITIOTOKE 30H WJIM CJIOEB, MMEIOIIUX Pa3HYIO
IIJIOTHOCTh, OOYCJIOBJIEHHYIO TeMIIepaTyPHLIMU TpPafueHTaMU WU
pa3UYHOM  COJIEHOCTHIO, AKyCTHUYECKUM  JIyd  IIpeTepIieBaeT
IIpeIoOMJIEHE M MOXKET He [OCTHUTraTh NMPHUEMHOro Ipeobpa3oBaTeris,
YTO TIpUBEOET K IMPOIaJaHWI0 CHUTHAla. JTO SBJIEHUWE CJIedyeT
VYUTHIBATh B IIEPHUOJ COJTHEYHOTO MpPOTrpeBa MEIKOBOOUIN B MEXKEHb U
B IIMPOKUX YCThSAX, TIe IMPOHUKAHWE COJIEHOM BOOLI MOXKET BBLI3BATh
TPafUeHTHI IIIIOTHOCTH.

4.4.1.5 BausgHue HaHOCOB

[TpucyTcTBUEe TBEpPOBIX TeJI, B3BEIIEHHHIX B BOJEe, SBISETCA
MIPUYMHON ocnabrmeHus (3aTyXaHHWsI) U3IMEPUTEJIbHOTO CHUTHala,
Omaromapsi addexkTaM OTpaxKeHWss U paccesHus. B wMecrax, roe
KOHITeHTpaIlus B3Becew Oombiite 1000 Mr/m B TeyeHHe OJIMTEIILHOTO
repuoma WM THOe HaAeXXHOCTh UW3MepeHUM 0CoOeHHO BaxKHa,
yJIbTPaA3BYKOBOU METO[ He IPUTOJEH.

4.4.1.6 BnusgHue npodusss CKOPOCTEN MOTOKA

IIns sddekTuBHOrO NpPHUMeHeHUs CcIocobfa HeoOXOOUMO, YTOOBI
ITPOMUIN CKOPOCTEHN B PA3/IMYHBIX CEYEHUSIX U3MEPUTEIPHOI0 y4acTKa
UMeJIi MUHUMAaJIbHbIE OTIIUYHS.

HM3meHeHne mpoduiiss CKOPOCTEN HA ydYaCTKe HM3MEePEeHus MOXKeT
OBITH BBI3BAHO BJIMSTHMEM Ha ITOTOK KOH(MUTypallmu OHa, O0eperoB uUiIu
BIIQAAIONINX MPUTOKOB B MECTaX, PACIOJIOKEHHBIX Ha 3HAYUTEJILHOM
yIOaJeHUuu OT MeCTa U3MEepPeHHus BBepX M0 TedeHuio. I[ToaTomy ciemyeT
BHIOMpPATh M3MEPUTEJILHBIM y4aCTOK Ha PACCTOSTHUM He MeHee 4YeM
50hmax (hmax - Haubomnblinass rIyOMHaA B KaHajle) OT CUIbHBLIX U3Tu00B
pycia WX BOafeHus MPUTOKOB. EciIM HEBO3MOXHO HAWTHU yYacCTOK,
YIOBIETBOPSIOIINY YKa3aHHBIM YCIIOBUSIM, TO CJIeayeT IIPeayCMOTPETh:

- BEIOOP KOPOTKOM M3MEPUTENBHOMU 30HHI;

- HCIIOJIb30BaHHE [OOIIOJIHUTEJIBHBIX queﬁ OIS 0ojlee TOYHOTIO
n3MepeHuda CKOpOCTeI;I II0 BEPTUKAJIH;

- KOMIIEHCAIIuI0 HeIllapPaJ/lJIEJIbHOCTHU IIOTOKaA IIyTeM HCIIOJIb30BaAHUA
CXeM C IIepeCeKalIllmMucCd JIydaMHu.

4.4.1.7 BiusHue aspalnum IIOoTOKa
CunbHas a’palusa I0TOKa (Hamumuue NOYy3bIPbKOB BO3[dyXa) MOXKET

BEI3BATHh PaCCesTHHE N OTPAa2KEeHHKE YIIbTPA3BYKOBEIX BOJIH, YTO ITPUBOOUT
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00 K CUIBHBEIM ITOMexaM, JIM00 K CYIIeCTBEHHOMY OCIaOJeHUI0 U
gaxe TIPOITaaHUIO0 U3MEPUTEIIBHOTO CUTHAalA. [ToaTomy
M3MEPUTEJIbHLIA yYacTOK [OJIZKeH pPacIiojlaraThbCsd Ha HECKOJIBKO
KHJIOMETPOB HHXKE II0 TEeUYeHHI0 OT BO3MOXKHOTO MeCTa a’spalluu
(HammpuMep, OT BOJoCcOPOCOB, MepenagoB, aM0 U IIJIOTHH).

4.4.1.8 BiussHUE BHEILIHUX 3JIEKTPUYECKUX ITOMEX

VnbTpa3ByKOBasi alllapaTypa COOEPXKUT B CBOEM COCTaBe
YYBCTBUTEJIbHBIE OJIEKTPOHHEIE IIPHOOPHI, Ha PaboTy KOTOPHIX
OKa3hIBAIOT BIHSHNE BHEIIHHWE JJIEKTPUYECKHE IIOJSI, HCTOYHUKHU
KOTOPBIX (HaAIlpuMep, MOIIHLIE PafuonepeqaTYuKu) MOTYT HaXOOUThCS
Ha 3HAYUTEJILHOM (IeCATKH KMJIOMETPOB) PACCTOSSHUU. B oTUX clydasx
IIPY IPOEKTHUPOBAHUHU CIIEOyeT IpPegyCMaTPHUBATh CIIeIIHaJIbHLEIE MePhI
mJ1si O0PLOBI C ITIOMEXaMHM.

4.4.1.9 O6ecneyeHre TPaAOyUPOBKH U IIOBEPKU YIbTPaA3BYKOBOU
anmnapaTyphl

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

4.5 TpeOoBaHHSA K HHXKEHEPHOH ChbEMKe
MecCTa U3MEePEeHUsI

4.5.1 O01ue mMoJIoXKEeHUs

Ilo Havama 93Tama IIPOEKTUPOBAHUS MHOJIXKHA OBITH IIPOBEdeHa
meTajlbHasA WHXKEHepHas CheMKa MECTHOCTU [Jid OLeHKU (paKTOPOB,
BAUSIONINX Ha 9P@PeKTUBHYI0 pPabOTy YIbTPa3BYKOBOM CUCTEMHEI,
repeuyuncyieHHbX B 4.4. OHa BKJIIoYaeT B ce0si: PEKOTHOCIIMPOBOYHOE
oOcyiemoBaHME, UCCJIedOBaHUWE IIONIEPEYHOT0 CeYeHUs, HU3MepeHUue
npoduns CKOPOCTEH, HhCClieJoBaHue pacupocTpaHeHus
yIIbTPA3BYKOBOTO CHUTHAlla M IIpU HEOOXOOUMOCTHU [OpPyrue BUOHI
oOcrieqoBaHUS.

4.5.2 PeKOrHOCIIUPOBOYHOE 0OCIeJoBaHue

Takoe o6cnengoBaHue o060oux OeperoB pycja Ha 3HAYUTEJILHOM
PacCCTOSTHMM BBEPX M BHHU3 II0 TEUEHHUIO OT MecCTa IIpefIojaraemMoi
YCTaHOBKH M3MEepPUTETbHBIX mmpeoOpa3oBaTesen Heo0X0oauMOo
BBITIOJTHUTH [OJISI BHISIBIIEHUS (PaKTOPOB, CITOCOOHBIX ITOBIUSITh Ha paboTy
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cucteMmbl. OHO [OOJIZKHO OBITH IIpoBEeOEHO IIPU OJKCTPEeMAaJIbHBIX
3HAYEHUAgX U3SMepPAEeMEBIX PACXO0O0B, T.€. IIPHU ITaBOOKaX M1 MEXKEHH.

4.5.3 UccnepoBaHue IIONEPEYHOTO CEUEHU

Honepeque ceyeHmue pPycCila IIOOJIEXKUT O6CJ'I€)IOB8.HI/IIO BBEPX IIO
TE4YeHUI0 OT IIPpEeAIrojlaraeMoro MeCTa yCTaHOBKHU Hp806p830BaTeHefI
Ha PaCCTOsIHHHU, B 10 Pa3 IIPEBHIIIAIOIIEM IMMPHUHY PYCJia, © BHU3 IIO
Te4YEeHHWIO Ha PACCTOAHHWH, B IBa Pd3ad IIPEBHIIMIAIOINEM IMIMUPUHY PyCJIia.

4.5.3.1 amepeHus: rnyOUH B IOMEPEYUYHBIX CEYEHUIX HOIXKHBI OBIThH
BBHITIOJTHEHBI HECKOJILKO pa3, 4ToObl yOemuThCst B CTAaOUIPHOCTU OHA U
O6eperoB. Takue u3MepeHUsI Hy>KHO TPOBECTH:

- ITPX 9KCTPEMAJILHO HU3KOM pPaCXoe;

- cpa3y IIocjie IaBoAKa, MOANOpa WM 3HAYWUTEJIbHOTO ITOBHIIIEHUS
YPOBHS TIOCJIE TPUITNBA;

- BO BpeMs BCeX CE30HOB.
4.5.4 UamepeHUs popuiasi CKOpoCcTeu

CrnenyeT mpoBeCTH HeTajlbHOEe HW3MepeHHe CKOPOCTel TedeHus Ha
0a30BOM yYaCTKe UM3MEPEHUsI, MCIIONb3ys MOJIT 93TOT0, HaIpUMED,
TUOPOMETPUYECKNE BEPTYIIKH.

4.5.4.1 JonxxHbl OBITh 00CIEmOBaHLI IPOGUIIM CKOPOCTEH He MeHee
YyeM B TPeX IIOMePeYHBIX CeYEeHHIX, II0 OOHOMY Ha I'paHHuIlax 6a30BOTO
ydacTKa U OJHO B €ro lLieHTpaabHOM YacTu. OOHOBPEMEHHO CIEOyeT
M3MEPUTh TeOMEeTPUUYECKUe pa3MepPhl CaMUX CEeUYeHUH.

4.5.5 UccnepoBaHue pacnpoCTpaHeHuss CUTrHaia

Ecnu BhIOpaHHBIE MecCTa yCTAaHOBKU IIpeoOpa3oBaTejiell OTBeYaloT
IpeabsaBIAEMbIM TpeOOBaHUSM, TO cienyet IIPOBECTH
IpeaBapuUTEeNbHbBIE aKyCTUYECKHe UH3MEepPEeHUus C HCIIOIb30BaHUEM
IMOPTAaTUBHOM aKyCTHUYECKOHW alnapaTyphl OIS OIIpefesieHus yCJIOBUU
pacupocTpaHeHus yJbTpa3ByKa. AIlapaTypa [OOJI2KHa BKIIHOYaTh
HaOOpHI ITpeoOpa3oBaTenel 1 HEOOXOOUMBIX KPENeXKHBIX KOHCTPYKIINHM
OJIs UX BPeMEHHOM yCTAaHOBKHU B PyCJie, a TaK¥Ke BTOPUYHBIE IPHUOOPHI,
TIO3BOJISTIONINE TeHEePUPOBATh U HAOJIOOATh ITUKJIEI CUTHAJIOB YaCTOTOM
oT 100 xI'y mo 1 mI't. 3agepXKa NPUHATOTO CUTHala OTHOCUTEJIBHO
MOMEHTa ero u3ny4eHus cocrtaBnsaeT npumepHo 70 mc Ha Kaxnawsie 100
M OJIUHBI aKyCTUYECKOT0 Iy4a.
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4.5.5.1 O6opymoBaHue MOJIT aKyCTUUYECKOTO O0CJIelOBaHUS OOJKHO
BKJTIOYATh, II0 KpaWHel Mepe, dYeThkipe IpeoOpal3oBaTesiss MOiis
dopMupoBaHus Maphl MIepeceKalonuxcs Jydelr u obecnedyuBaTh HX
BEpTUKAa/JIbHOE CMeIlleHue [ U3MEpPEeHUusA CKOPOCTEeH IIOTOKa Ha
Pa3HBIX TITyOMHAX.

4.5.5.2 AKycTudeckoe oOcjemoBaHHE MPOBOMSAT OJIS ONpemeIeHus
HEeoOXOOUMBIX IapaMeTpPoB (aMIIIMTYObI M YaCTOTHI) H3TyY4aeMOoro
CUTHaJIa, CTEIIeHU ero ocJalJIeHus ¥ BO3HUKAIOIIMX IIOMeX IJISI ero
IIpreMa, a TakKXKe aCUMMEeTPHH MOTOKa (HellapaileIbHOCTH OCH II0OTOKa
ero 6eperam).

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

4.5.6.1 CrnepyeT mnpoBeCTM U3MepPeHUE TeMoepaTypbl BOOBI B
pexumMax TedYeHHsI C HHU3KOM CKOPOCThbI0O U CHUJIBHBIM COJTHEYHBIM
IIPOTPEBOM  [Jig  BBHISIBJIEHUSI o0JjlacTeli CO  3HAYUTENIbHBIMU
rpagyeHTaMMu TeMIIepaTyphl.

4.5.6.2 Heob6xomuMmo 1mpoBecTu oOCIemoBaHME Ha COJepKaHue
B3BEIIIeHHLIX HAHOCOB, 0COOEHHO B MECTaX, IIOOBEPKEHHEIX IelCTBUIO
IIOAIIOPOB ¥ MPHUIHBOB. BajXHO OIIEHHUTH CIOCOOHOCTH IIOOIOPHO-
IIePEeMEeHHOTO WJIH IIPUJINBHO-OTJIMBHOTO TEUYEHWHM HACHIIATh IIOTOK
B3BEIIIeHHLIMU HAaHOCAMH.

4.5.6.3 B mnpepmosnaraeMOM MeCTe YCTAaHOBKU YJIbTPa3BYKOBOU
armapaTtypsl Heo0XOOUMO U3MEPUTh YPOBEHDb 3JIEKTPO- U PaguOIIOMEX.
YacTtoTa ¥ aMIIUTyda KaXKOoro MCTOYHMKA TOMEX, PETUCTPUPYEMBIX
npeoOpa3oBaTesiIMU, [OOJIKHA OBITh y4YTeHa NPU ITPOEKTHUPOBAHUU
YCTPOMCTB LIyMOIIOJaBIE€HUS.

4.6 JKCIIyaTallHOHHbIE TPeOOBaHHUS

4.6.1 DKCIlIyaTalluOHHbIE TpeboBaHUS OIIpenensaTCcs
He0o0X0IMMOCThIO 00ecIIedyeHusT U3MePEeHUsI OCHOBHBIX ITapaMeTPOB OJIs
BBIYMCJIEHUS PACXOfla BOILI - CPEIHEH CKOPOCTH IIOTOKA U IIJIOIIAIN ero
’KHUBOT'O CEYEHUSI.

CpenHIOI0 CKOPOCTb IIOTOKA  U3MEepSIoT  HeMoCpPeACTBEHHO
yIIbTPa3ByKOBBIM cmocob6om o TIOMOIIIBIO aKyCTHUYECKUX
rmpeoOpa3oBaTee.
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[Tnomiagb KMBOTO CEUYEHUS OIPeNensioT KaK (YHKIUIO OBYX
IapaMeTpPOB:

- TnyOWHBI BOOBI, W3MEPEHHON VIIbTPA3BYKOBLIM UM OPYTUM
OOIIETIPUHATHIM METOIAMMU;

- TeoMeTpuyecCcKo¥ ¢OpMBI IIONIEPEYHOT0 CEYEeHUs pycla,
M3MEPEHHOTO B Pe3yJIbTaTe TOMOrpadpuieckor CheMKHU.

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

4.6.2 Heob6xoouMO TMEepPUOANYECKU ITIPOBEPSTH IIOJIOXKEHUE U
OpUeHTauuio0 IpeobOpa3oBaTeyiel, PETryJIAPHO KOHTPOJIUPOBATH IOHO
pycna Ha yd4YacTKe HU3MepeHus, He pexXe ONHOrO0 pa3a B TOOy H
00s3aTesIbHO IIOCJie JII000T0 THUAPOJIOTUYECKOTro sBJIeHUs (IIaBOOKa,
MeXKeHU U T.11.). [Ipu medopManimm uinu u3MeHEeHNN OTMETOK JHa pyciia
pacyeTHBIM pacxon OymeT copepzKaTh OMMOKY, HPOIIOPLUOHAIBHYIO
N3MEHEHUNI0 TeOMETPUYECKUX Pa3MepPOB IOMEPEYHOT0 CeYeHUs. ITOT
dbakTop OymeT BBI3BIBATH HAMOOJIBINIYI0 MOTPEUIHOCTbL TIPU MaJlbIX
pacxonax BOIHL.

4.6.3 OmnpepnerieHUe IJIOMIAaAN IIOIEPEYHOT0 CeYEeHUs pyclia
4.6.3.1 OnpeneneHue riTyOUHBI

'myOuHY BOOBI B PyCJie M3MepsSoT Tu00 caMoi yJIbTPa3BYKOBOM
ammapaTtypou, umbo C TOMOIINBI0 YPOBHEMEPOB WM HaTYUKOB
OaBlIeHUs. YPOBEHDb BOOB MU3MEPSIIOT OTHOCUTENBHO (PUKCHUPOBAHHOU
0a3pl caMOro CpefcTBa m3aMepeHus. K rnyOuHe BOOLI 3TO 3HAYEHUE
IIPUBOOSAT 4Yepe3 CUCTEMHYIO KOHCTAHTY, CBSI3BIBAIOIIYI0 CpPEemHIOI0
OTMETKY [OHaA pycjla Ha Yyd4aCTKe uaMepeHusi u 06a3y cpencTBa
U3MEepPEeHUsi. ATy KOHCTAHTY CJIeOyeT NepuoguvYeCKr KOHTPOJINPOBATD,
T.K. OHA 3aBUCUT OT CTAaOMJIPHOCTU [OHA pycija. CpedHsis OoTMeTKa gHa
O3HayaeT CpedHUIM ypOBEeHb JHA pycCja B Ipefesiax U3MepPUTEIbHOTO
ydacTKa OTHOCUTENbHO BBIOpaHHON O0a3bl. JTO 3HAYEHUE CIEeOyeT
OmnpenesnsaTh M3MEePEeHHEeM OTMETOK [Ha M3MEPUTEJIbHOTO ydacTKa He
MeHee 4eM B 50 TouKax yepe3 paBHBIE PACCTOSHUS 110 OHY.

4.6.3.2 OmnpeneneHne reOMeTPUYECKUX Pa3MepPOB pyciia
[IpoBEpPKYy TeOMeTpUYEeCKUX pPa3MepoB pycila HeoOXOOMMO TaKiKe

IIPOBOOUTE PETyIIAPHO. H806XOJII/IM8_ BBICOKasl TOYHOCTL OIIpeneJsIeHuda
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pacctosihus (He xyxke 0,1 %), KoTopass HOCTUTaeTCs OOBIYHOM
Tororpa¢gpuyecko cbeMkKou. TpebyeMasi BEHICOKAsi TOYHOCTh B JaHHOM
cnydae oOycCJIOBIeHa TeM, YTO OJIMHA aKyCTHYeCKOro Jiyda, KOoTopas
3aBUCHUT OT WIUPUHBI U [OJIUHBI MU3MEPUTENBHOTO y4YacCTKa, SBJISETCS
0a30BO¥ KOHCTAHTOM B BEIPAXKEHUHU ONpPeaesieHUsI CKOPOCTH.

4.7 PacdeT pacxoda U TpeOoBaHHUA K
BBIYHUCJICEHUSIM

4.7.1 BriuucneHue NTUHEWHON CKOPOCTH IO Pa3HOCTU BpeMeH

IlocTonHCTBOM cmoco0a BBIYMCIEHUS CKOPOCTU BOOBLI IO Pa3HOCTHU
BPEMEH IIPOXOXKIEHUS YIbTPAa3BYKOBHIMU HMMOYyJIbCAMU [JIUHBI JTyda
COOTBETCTBEHHO 10 ¥ IPOTUB IIOTOKA SBIISIETCS €r0 HEe3aBUCHUMOCTDb OT
CKOPOCTHU 3BYyKa B cTOsg4el Boae. TakuM 06pa3oM, TOUHOCTh pe3ysbTaTa
BBIYMCIIEHUN CBSI3aHa TOJBKO C TOYHOCTBHIO M3MEPEHUS Pa3HOCTHU
BpPEMEH, KOTopasi MOXKeT OBITb O4YeHb BBHICOKOM Yy COBPEMEHHBIX
3JIEKTPOHHBIX ITPUOOPOB.

4.7.1.1 Cuctemsl C IPIMOJIMHEUHBIM JIy4OM

CpenHIOI0 CKOpPOCTH IIOTOKA BOHBI B CJIO€ aKyCTUYECKOro IJy4da
napajiejrbHo ocu pycina Vi, M/c, C TIOMOWIBIO CHUCTEMEBL C
MIPSIMOMUHENHBIM JTy4OoM U mOpeoOpa3oBaTenssiMu Ha oOoux Oeperax
(pUCyHOK 1) BEIYMCIISIOT IO YIIPOIIIEHHOU (hopMmyIie

L o1 1

e R
2eos@ L8 & (3)

roe L1 - ojiMHa aKkyCTUYeCKOro nyda AA1, M;

@1 - yrolI MeKay CpeOgHUM HallpaBJI€EHUEM IIOTOKA UM aKyCTHYEeCKHUM

Iy4doM, ... °;
t1 - BpeMs MPOXOXKIOEHHUS yJIbTPAa3BYKOBOTO UMIIyJIbCa OT
npeoOpa3oBaTejisi A K mpeoOpa3oBaTterio A1, C;

t2 - BpeMs IIPOXOXKIOEHUs MMITyIbca OT IipeoOpa3oBatens Al K
npeoOpa3oBaTe’iio A, C.
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4.7.1.2 CucteMsl C OTPaxKeHHBIM JIy4OM

CpengHIOI0 CKOPOCTH IIOTOKa BOOBI B CJIO€ aKyCTUYECKOTO Jiyda
rnapajsjieslibHO oCu pycia VI, M/C, B CUCTeMEe C OTpPaxKeHHBIM JIy4OM
1 nmpeoOpa3oBaTensIMU Ha OOHOM Oepery (PUCYHOK 2) BBIYMCIISIIOT IO
YIOPOIIEeHHOU hopMyJie

i1

ITa7 Tk
ah\t ¢y 4)
rge L - girHa OTpaxkeHHOT0 aKyCTu4YeCcKoro ny4da ARB, vm;

Lp - TIpoekIus OTpe3Ka, OTrPaHMUYEeHHOTro IIpeoOpa3oBaTeIsIMH,
PACIOJIOXXKEeHHLIMH BRIIIIE M HHUXKE II0 TEeUYeHHI0, Ha OCh (JIMHHIO)
CpemHero HalpaBIeHHUS OTOKa, M;

t3 - BpeMs IIPOXOXKIOEHUS UMIyJibCa OT IIpeoOpa3oBaTesisi A,
pacIiojIoKEHHOTO BHIIIIEe II0 TeYeHHI0 dYepe3 oTpaxarelb R Ha
IIPOTUBOIIOJIOKHOM Oepery o npeoOpa3oBaTesisi B, pacronoxkeHHOTO
HUXKe 10 TeYEeHHIO, C;

t4 - BpeMs repeMennieHnss NMITyJIbCa B O6paTHOM HalIpaBJIEHUH, C.
4.7.1.3 Briuucnenue PacCxXola B OOHOJIYUEBHIX CUCTEMaAX

B cucremax, rge CKOPOCTh ONpefesisseTCcss C IIOMOIIbI0 OOHOTO JIy4a,
HeoOX0OMMO HaWTH COOTHOIIEHHEe MeXOy HM3MEePEeHHOM CKOPOCTBhI0 U
CpeOHeu CKOPOCThIO B CeYeHUHU (KakK yKa3aHo B 4.3.2.2).

[To HaMMeHHOM 3aBUCHUMOCTH U IIPH ee IIOCTOSTHCTBE PacxXxomd BOObI Q,
M"~/C, BRLIYUCJISIOT 110 hopMyJie

Q=CyVA, (5)

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

A - moiagb IIOIIEepedYHoOoro ce4yeHus, M2,‘

Cy - OSMIUPUYECKMH OIpeldeleHHbBN K03PPUIMEeHT (CKOPOCTHOU
KO3(hUIIUEHT).
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3HauyeHue Ko3pduuueHta Cy HaXOOAT B pe3yjibTaTe HU3MEpPEHUU
I0Jiell CKOPOCTEMN NPHU Pa3/IMYHBIX pacXofgaX U B Pa3/IMYHBIE ITEPUOHI.
OH MOZKeT OCTaBaThCS IMTOCTOSTHHBIM UJIM U3MEHSATHCS OUCKpeTHO. [1osne
CKOpPOCTEeM U3MEPSIIOT C IIOMOIIbI0O OOBIYHOM THUAPOMETPUUECKOU
BEPTYILIKU WU MCHOJIb3ys YIbTPaA3BYKOBYIO CUCTEMY, €CJIM BO3MOIKHO
nepeMelleHne npeobpa3oBaTerieil 1o riayouHe.

4.7.2 TlocrmemoBaTelIbHOCTh M YacCTOTa OIIpoCa B MHOTOJIy4eBOU
cucrteMe, XKOYyIIUM pexkuM paboThl [Tepron 0gHOTO LUKIIA U3TYYEHUS U
OITpoca BCeX IMOTPYKEHHBIX B IMTOTOK IMpeoOpa3oBaTenel JOIKeH OBITh
TakKuM, 4YTOOBI M3MeEPSIEMBIM pacxXxOf OCTaBajiCI MPaKTUYECKU
TIOCTOSTHHBIM U OOHOBPEMEHHO OOCTATOYHHBIM i 00pabOTKM maHHBIX
M3MEpPEHUN U TOJIyYeHUs 3HaueHus pacxoma. UToObl He BHIIIIM U3
CTposi mpeoOpa3oBaTesiv, HaXOOSAIIUEeCs B MOMEHT U3MEPEHUS BHIIIE
YPOBHST BOOBI, KOHCTPYKIIUS CUCTEMEBI HOJI?KHa oOecredyuBaTh OJISI HUX
KOYIUNA  pexXkuM  paboTel.  YIOOBIETBOPUTEJILHBIM  PE3yIbTaT
OOCTUTAETCsI, KOTfla CUCTEMA MOKET BHIITONIHATL He MeHee 30 ITOTHBIX
IIMKJIOB OITpoca Bcex IpeoOpa3oBaTesiedl B MUHYTY. [Ipu MOBBIIIEHHBIX
TpeOOBaHUAX K HAJI€XKHOCTU U3MEPUTEIbHON CHUCTEMBI U YCTPaHEHUS
BIUSHUS BO3MOXKHBIX CO0€B IIpu ee paboTe IO Pa3IuYHBIM IIPpUYMHAM
YacToTa OIpoca OoJiKHa OBITh yBeJIudeHa.

4.7.3 BriuucieHue pPacxXoga B MHOT'OJIY4YEBEIX CHCTEeMaX

4.7.3.1 U3MmepeHUe pacxoga yJIbTPa3BYKOBLIM CIIOCOO0OM aHAJIOTUYHO
WU3MEPEHUI0 pacxofga THUOPOMETPUYEeCKOM Beprywmkou. OmHako
0COOEHHOCTBIO YJIBTPA3BYKOBOT'O cmocoba SIBJISETCS TO, UTO 00JIacTu
W3MEpEeHUsT CKOpocTeu  (IOCJIOMHBIE OTCEKHW) OpPUEHTUPOBAHEL
TOPU30HTAJILHO U paclpenesieHbl 10 BepTUKaJIN.

4.7.3.2 [nsa BBIYUCIEHUS pacxoga Hauboiee I11ejiecoo0pa3HbBIMU
SIBJISTIOTCSI CITOCOOBI, ITPU KOTOPHIX CYMMUPYIOTCST PaCXOdbl B TTOCTTOMHBIX
oTcekax. KonmyecTBO U pa3Mephl OTCEKOB (ILIMpUHaA U BHEICOTA)
OIPENENSIIOTCS KOMUYECTBOM ITap yJIbTPa3BYKOBHIX MpeoOpa3oBaTenei
1 CXeMOM UX pacloJioKeHUs Ha oTKocax (Oeperax) pycia.

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

C, BBIUHCIIAIOT KaK CYMMY IIOCJIOMHBIX

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

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

B mepBoM cnydae (pUCYHOK 3) CpedHel CKOPOCThIO B OTCEKE CUUTAIOT
CKOPOCTb B IIJIOCKOCTM JIy4a, IIPOXOOSIIero dYepe3 OSTOT OTCEK.
'paHunlaMd  OTCEKOB II0 TOPU3OHTAJIM  SABJSIOTCA  JIUHUH,
pacrosio’KeHHbIe Ha IIOJIOBUHE PACCTOSHUSA MeXAY COCEeTHUMU
rmpeoOpa3oBaTensMu (JIygaMu) B ux oOmied matpuiie. [lIupuHO oTCEeKa
SIBJISIETCS IIIMPUHA pyclia Ha IJIyOuHe JaHHOTO Jy4da. Bo BTopoM ciy4dae
CPeOHIOI0 CKOPOCTh B OTCEKe OIPEeNessioT KaK CpegHee OT OBYX
3HAYEHUU CKOPOCTH MOTOKa B IJIOCKOCTSAX JIy4del, OrpaHUYUBaIOIINX
3TOT OTCeK. CpemHel WUIUPUHOU OTCEKa SABJISIETCSA CpegHee OT OBYX
3HAYEeHUU IMIUPUHBI pyclla 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 MeETOAOM IIOCIOMHBIX CEYEeHUN

4.7.3.4 HexkoTtopsIMu OCOOEHHOCTSIMM OTIU4YaeTcsa oO0paboTka
OaHHBIX B KpaMHUX OTCEKaxX. B MeTome MpPSIMOYTOJIbHUKOB BEPXHUMU
OTCEK OTrpaHUYeH CHU3y JHUHUEW Ha paccTossHuHM, paBHOM 0,5
pacCcTOsIHUSA OT CaMOT0 BEPXHEro akTUBHOTO JIy4da [0 COCEIHEro CHu3Yy.
CBepxXy OTCEK OTPaHUYEH BOOHOM ITOBEPXHOCTHIO. CPenHSIss CKOPOCTD B
OTCEKE - 3TO CKOPOCTh, U3MEPEHHAS BEPXHUM aKTUBHBIM JIy4OM.

CpemHsisi MmIMpUHA OTCeKa - OTO CpPpefHss IIUpuHa pPyca,
BHIYMCJIEHHAsI KaK CpefHee 3HAa4YeHWEe OT IIUPUHHI pPycjla B BEPXHEM
Jlyde ¥ HIMPUHBI pyclia 1o ype3aM BoAwl. [locrienHee 3HaueHUEe MOXKET
OBITHL TIOJIYYEHO WHTEPIIONSAINEN MEeXOY U3BECTHBIMH 3HAYEHUSIMU
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IIUPUHBI PyCjla B IJIOCKOCTH CAaMOTO BEPXHETO JIydya U B IIJIOCKOCTH
OnMuXKaWIero K IIOBEPXHOCTH, HO He IMOrPyXKEeHHOT0 B MOTOK
nipeoGpa3oBaTeris.

BrIicOoTOI OTCEKa SIBJISIETCH Pa3HOCTE OTMETOK BBICOT BEPXHETO JIy4da
U BOOHOU IIOBEPXHOCTH. Pacxop qgepe3 CaMbIli HMXHHU OTCEK,
OIMKaAMIITNH K OHY, BEIYUCIIAIOT II0 TAKOMY 2K€ IIPUHITUIIY.

4.7.3.5 adopMaliusi, MoIydeHHas OT JIyda, HaXOOsIIerocs B IOTOKEe
67IM3K0 K ITOBEPXHOCTU, YAacCTO OLIBAeT HEOOCTOBEPHOM M3-3a IOMEX,
BBHI3BAHHBIX IIOBEPXHOCTHBIM OTpaXeHueM CurHana. IloaToMy B
MIPUBEOEHHBLIX BBIIIE BBIYUCIIEHUSX €€ MCIIOIb3yIT TOJIBKO Kak
nHpoOpMAaIMi0O O IIOJIOXKEHUU CaMOM BBICOKOM TOYKU TIIOTOKA I
ompepereHus MIUPUHBI pPyClia 110 ype3aM BOMHI.

4.7.3.6 TIpu o00paboTkKe KpaWHUX OTCEKOB METOOOM Tpalelui
HeoOXOOUMBI  OIIPEJEeNIeHHble YCJIOBHBIE  pomyiieHus (4.7.3.4),
Kacaroluecss CKOPOCTel IIOTOKa Ha ero mMOBEPXHOCTH U y OHA, TaK Kak
9TU 3Ha4YeHUS HeOOXOOUMEI [I/Isl pacyeTa CpegHel CKOPOCTHU OTCEKa.

4.7.3.7 Tlpu HeOOIbIINX pPa3Mepax JOHHOTO0 OTCeKa MOXKHO MPUHSATH
CcleOyolIne OONYINeHUusA OIS OLIEHKH [OOHHOM U IIOBEPXHOCTHOU
CKOPOCTeMu:

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

- IPUOOHHYIO CKOPOCTH OIIPEHENAIoT M0 3HAaUYEeHUI0, HalileHHOMY B
BEPXHEM OTCE€Ke U KOPPEeKTUPYIOT C IIOMOIIbI0 KO3(pPUIINEHTa,
HaWAEeHHOTO SMIIMPUUECKUA (Hampumep TUAPOMETPUUECKON
BEPTYILKOM).

OOBIYHO 3TOT KO3GGUIIMEHT JIEXKUT B Auamna3oxe ot 0,4 oo 0,8.

4.7.4 BrluuciaeHue paCXoda B MHOTOJIYYEBEIX CHCTE€MaX IIPpH
IIPpOIIagaHUM HEKOTOPEIX queﬂ

4.7.4.1 Tlpu ciay4yalHOM HCYE3HOBEHUU OTHOEJIbHBIX JIydeu, U3-3a
OTKa30B B paboTe mpeobOpa3oBaTeseil UM OPYTUX 93JIEMEHTOB
armapaTyphl, pe3yiabTaT U3MEPEHUM pacxXofa HOJIKeH OBITh BEIYUCIIEH
(TOYHOCTDH BHIYMCJIEHUS B 9TOM CJIy4yae MOXKET ObITh MeHble). CTeeHb
YMEHBIIEHUSI TOYHOCTH OyIOeT 3aBUCETb OT OTHOIIEHUS YUCIa
IIPOMAaBIINX JIydel K UHCJly [OEeWCTBYIOIIWX, a TakKXe OT UuX
B3aMMOPAaCIOJIOKEHUS.
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4.7.4.2 Tlpu cboe B paboTe HEKOTOPHIX mpeoOpa3oBaTesiell pacyeT
ITPOBOMASIT II0 YKPYIHEHHBIM OTCEKaM, KOTOphie BKJIIOYAIOT B cebs
oTceku mnedeKTHHIX NpeoOpa3oBaTeieli W KOTOPHIE B 3TOM ClIydae
U3MEPSIOT  OMMXKAUIIUMU  OEUCTBYIOIIMMH  JIydaMu. AJTOPUTM
BBIYMCJIEHUN OOJIXKEeH 00eCHeYUuTh IIPU 3TOM MHUHHMAaJIbHOE CHUXKEHUEe
TOYHOCTHU pe3yJbTaTa U3MEPEHUMN.

4.8 I'panyupoBKa U IMOBEpPKa
HM3MEPHTEIbHOH CHCTEMBbI

4.8.1 I'pagyupoOBKYy HU3MEPUTEJIBHOU CUCTEMBI CliefyeT IIPOBOOUTH
PeryisipHo ¥ B KaXIOOM CJly4yae HU3MEHEHUs TeOMEeTPUYECKUX
lIapaMeTpoOB pycCjla Ha y4dacTKe usMepeHud. ['pagyupoBka MoOXKeT
OCYILECTBJIATHCA IIPU IIOMOILNYW THUAPOMETPUYECKUX BEPTYLIEK WU
YJIbTPa3BYKOBBIX U3MEPUTEJIEN CKOPOCTH.

4.8.2 OgHONy4YeBble CUCTEMBI C HEITOOBUXKHBIMU ITpeoOpa30BaTeIIMU

B aTom cnydyae HeoOxoamMa rpaJydpoOBKa C BEIYMCJIEHMEM CpeOHeu
CKOPOCTH B CTBOPE I10 U3MEPEHHOMY IIOJII0 CKOPOCTEN U HaXOXKIEeHUEM
Ko3(dduiimeHTa CKOPOCTH, KOTOPHIM CBSI3BIBA€T CPEOHIOI CKOPOCTh CO
CKOpPOCTBhIO, uU3MepsieMou  Ipeobpa3oBaTtensmu  (popmyna D).
HaiigeHHBIN KO3(QPUIIMEHT CKOPOCTH B TaKOM CiIydae KOMIIEHCUPYET
TaKXe IMOTrPEeUTHOCTH, 00YCJIOBJIEHHbBIE HETOYHBIM OITpeAesieHueM yriia
j, TIOO KOTOPBLIM HAIIpaBIeH JIyY II0 OTHOIIEHWI0 K HaIlpaBJIEHUIO
TIOTOKA, ¥ JJIMHEI CaMOT0 JTy4a.

4.8.3 OgHOMy4YeBble CUCTEMHEI C TTIOABUXKHBIMU ITpeoOpa30BaTesIIMU

B pe3ynbTaTe rpafyupoBKU B 3TOM CjIydae OIPefesisaioT Ty IIyOuHy,
Ha KOTOPOMU CJIeyeT YyCTaHOBUTH ITIOABUIKHBIE IIpeo0pa3oBaTesiv, YTOOL
M3MEPEHHBIN C UX IIOMOIIBI0 pacxop OBII paBeH CpefgHeMy B XKHBOM
ceyeHuu cTBopa. C 5TOU 11eyIbl0 HEOOXOOMMO, KaK U B IIPENbIAyIeM
Clly4dae, OIpedesuTh IIOJle CKOPOCTEeH C I[OCTPOEHWEeM OSIIOPHl U
HaxXxOXAeHHeM TIJIyOMHBEI, Ha KOTOPOM CKOPOCTh paBHa CpefgHeN IIo
ceyeHuro. [I711 HaAXOXIOEHUsS IOJII CKOPOCTEM MOXKHO HCIIOJIb30BaTh
TUOPOMETPUUYECKUE BEPTYILIKU UTY MOPTAaTUBHEIE YIbTPa3ByKOBBIE UIU
WHBIE aTTEeCTOBAaHHBIE U3MEPUTEIIN CKOPOCTH.

4.8.4 MeTtoguKa MOBEPKU YIbTPa3BYKOBOU U3MEPUTEILHOU CUCTEMBI
-1mo MM 1759-87 [1]. IlorpemIHOCTHA ITOBEPOK M UX pe3yNbTaThl - 1o TP
50.2.006-94 [2].
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4.9 ITorpeurHoCTH H3MEPEeHHH

4.9.1 OmpepesieHre IMOTPEITHOCTEN M3MepPeHUs U uX 0003HAYEHUS -
mo PMI" 29-99 [3].

4.9.2 TIlpepmenbHyI0 NOOTPELIHOCTh OIpedesieHUus pacxoma 0@
onmpenensioT no GopMyie

8, =ty +52 48048, -

rome Oy - mpegenbHas OTHOCHUTEJIbHAS TMOTPEIIHOCTh H3MEpPeHUs
CKOPOCTH;

On - nmpemenbHass OTHOCUTEIbHAsT TMOTPEIIHOCTb U3MEPEeHUs
TIyOuHBI;

Op - mpemenbHass OTHOCUTEIbHAsT TMOTPEIIHOCTb U3MEPEeHUs
U PUHEL;

6n - IIOTPEIIHOCTB, CBsA3aHHAA C O'PaHUYEHHBIM YN CJIOM queﬁ.

IIpemenbHYI0 OTHOCUTEIBHYIO IIOTPEITHOCTh U3MEPEHUST CKOPOCTH Oy
oIIpenessiioT Mo GopMye

2
fowi ) (6 B
By =487 +855+| 12| | 2+,
£1+f,2 .ifl 52 (8)
rge 6]_, %1 55 - COOTBETCTBEHHO HpeJIeJILHBIe OTHOCHUTEJIbHbBIE

IIOTPEITHOCTH HM3MEPEeHUs OIUHBI JIyda L ¥ ero OpPOoeKIHWHd Ha OCh
IIOTOKA S;

61 wm 62 - COOTBETCTBEHHO IIpedellbHbIE OTHOCUTEJIbHBIE
TIOTPEITHOCTH U3MEePEeHUsI NHTePBaJIoB BpeMeHHu t1 u t2;

Bce mnpepenbHBIE OTHOCUTENbHBIE IIOTPEITHOCTH [OJXKHBI OBITh
OLleHEeHBI IPU JOBEPUTEIbHON BEPOSITHOCTU 95 %.
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4.9.3 OTHOCUTE/IbHBIE TOTPELIHOCTU OIpefeleHus MIUPUHBL U
rnyOMHBI TpPU THIATEIbHOM O0OCJIEfOBaHUM U COOTBETCTBYIOIIEH
anmapatype He mnpeBoimailoT 0,1 %. IloaTomMy mpu oOlleHKe oOIei
TIOTPENTHOCTU UMHU MOXKHO IpeHeOpeys.

4.9.4 TlorpelrHoCTs OIIpefeIeHus yrila MeXAy aKyCTUYeCKUM JIy4OM
1 6eperoBolt nuHUeN Takxke okoJio 0,1 % mpu DOMyLIEeHWU, YTO ITOTOK
napanineneH 6epery. OOHaAKO eclii IIOTOK HemapajulejieH OeperaM, TO
9Ta MOTPEUIHOCThH CYIIeCTBEHHO yBenluuuBaeTcsi. B Tabnuie A.l
NIpUBeIeHbl 3HaYE€HUS NOTPEITHOCTEN B 3aBUCUMOCTU OT U3MEPSAEMOTO
yrjla ¥ CTEeIleHU HellapaJlyIeJIbHOCTU OCHU IIOTOKa Oeperam.

4.9.5 B o0meMm ciy4ae TIPpU WUCIIOIb30BAaHUM YIbTPaA3BYKOBOU
CHUCTEMBI C OOHHM aKyCTUYECKHM JIy4OM IIpefesibHasi HOTPEIIHOCTH
pa3oBoro omnpemeneHus pacxoga oOT =5 % mo =10 %. Ilpu

HCIIOJIb30BaHWM MHOT'OJIYU4EBEIX CHCTEeM IIpeldelIbHad IIOTPEeITHOCTh
Pa30BOTO OIIpeaesIeHusI paCXoga MEeHBbIIIe +5 %.

ITPUIIOZ2KEHUE A
(cnpaBO4YHOE)

Ta0oIuUbI 3HAYEHUH
AKYCTHYECKHX IIapaMeTpPoB,
BJINSIIOIIHMX HA IOIr'PEIITHOCTH
H3MepeHHH

Tab6numa A.1 - CucremMaTuyeckKue IIOTPEIIHOCTH B U3MEPEHUU
CKOPOCTH IIOTOKA M3-3a OMMOKHW Ha OOWH TpagycC B OMpemesieHuHu yria
(@ ITPU PA3TUYHEIX €70 3HAYEeHUSIX
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[TorpeIiHOCTh OIIpeaeneHus
Yron ¢ ckopocTH, %, 13-3a omuoOKu Ha 1°
B OIIpEeOENIeHUuN

30° 1
45° 2
60° 3

Tab6nuira A.2 - CKOpoCTb 3ByKa B BOJie IIPU PaA3IUYHLIX TEMIIEpATypax

CKOpOCTHh 3ByKa

Temnepartypa, °C (IpUGIU3UTENBHO), M/C

0 1400
10 1450
20 1485
30 1510
40 1530

Taonuma A.3 - [lorpenrHoCcTy U3MepPEeHUsT CKOPOCTH, BO3HUKAIOIINE
13-3a OMIMOKM B U3MEPEHUMN BPEMEHU IIPOXOKOEHUS YIbTPa3BYKOBHIM
HMITYyJIbCOM [JIMHBI JIy4Ya, HPU Pa3/IMYHBIX [OJIMHAX Jyda U paboumx
YacTOoTaX yYIbTPa3BYKOBBIX ITpeoOpa3oBaTesie

26
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MuHUMabHOE
[TorpemHOCTH
InuHa ny4a, | pacCTOssHHE OT OCH Paboyas
U3MepeHus

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

CKOPOCTH, M/C
WU 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)
buoanorpadusa

[1] MU 1759-87 T'ocymapcTBeHHasi cucteMa oOecliedyeHusI eOuHCTBa
n3MepeHu Pacxom BoObl Ha peKax ¥ KaHajlaXx. MeToouKa BHITTOJTHEHUS
M3MEepPeHU MEeTOOOM «CKOPOCTD - MIJIOIIab»

[2] TIP 50 2 006-94 TocymapcTBeHHasi cucreMa oOecHedeHUs
eouHCTBa u3MepeHui I[IpaBuna MmeTposoruu. [IopsigOK TpoOBeOeHUS
ITOBEPKU CPEICTB U3MEPEHUN

[3] PMI" 29-99 T'ocymapcTBeHHasi cucTeMa oOecrnedeHUsI eOUHCTBa
n3MepeHut Metposnorusi. OCHOBHEIE TEPMUHEI 1 ONIPeieIeHUs
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KnroueBrle cjioBa: HeOoOydeT, pPacxXxOgoMep, VJIbTPa3BYKOBBIE
M3MEPUTEJIN CKOPOCTH, PAacCXOf BOOBI, MHOTOJIy4YeBble CUCTEMEL
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