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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 OPUMEHEHHS

HacTosmu#i cTaHOapT YyCTaHaBIWBaeT OOIIMe TeXHUYECKHe
TpeboBaHUsA K CIOCOOy U3MepeHus U VCJIOBUSAM NPHUMEHEeHUS
YJIbTPa3BYKOBEIX (aKyCTHUYECKHNX) H3MEPHUTEJIed CKOPOCTH C IIeJIbI0
M3MEepPEeHUsT PAcXomoB BOOBI B OTKPHITHIX BOOOTOKAaX, PeKaxX, KaHajlax
MJIM 3aKPBITHIX BOTOBOIAX CO CBOOOIHOM ITOBEPXHOCTHIO BOOBEI METOOOM
«CKOPOCTbD - IIJIOIIab».

CTaHpmapT pacIpoCTpaHsSeTCs TOIbKO Ha CcIocob®, B KOTOPOM
U3MEPSIOT BpPeMS PacCOpOCTpPaHEHUs YIIbTPaA3BYKOBHIX KOJIeOaHUU B
BOOHOM TIIOTOKe (BpeMeHHBIE CXeMBI) U He IIPUMEHUM K OPyTruM
criocobaM yIbTPa3BYKOBOTO 30HOWPOBAHUS, MO3BOJISIONIAM U3MEPSATH
CKOPOCTh BOOHOIO ITOTOKa: 3dgdekT [lomnepa, CHOC YIbTPa3BYKOBHIX
KoneOaHuM, YaCTOTHBIE CXEMBI U T.I.

2 HopMaTuBHBIE CCBHIJIKH

B HacTosfllleM cTaHOapTe HCIIOJIb30BaHBl CCBHUIKM Ha CJIeOyIoIIue
CTaHOAPTHI:

'OCT P 51657.1-2000 BopgoyuyeT Ha TUOPOMEIUOPATUBHBIX U
BOLOXO35MCTBEHHBIX CUCTEMaX. TepMUHBI U OTIpeNeleHUus

I'OCT P 51657.2-2000 BopoyuyeT Ha TUOPOMEIUOPATUBHBIX U
BOJOXO3SIMCTBEHHBIX CUCTeMaX. MeToakl U3MEePEHUs pacxoda U o0beMa
Bogbl. Knmaccudukanms
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3 OnpeneneHus

B HacTosuem CTaHOaApTe IIPHMEHAIOT CJlJiedyIoIline TEPMHHELI C
COOTBETCTBYIOIITNMMM OIIpedeJIEHUuIMM:

AKyCTHYECKHH JIy4d: 30Ha pacCHpOCTpPaHEHWs B XKHIOKOU cpeme
MeXaHUYeCKUX Kojie0aHWM aKyCTUYEeCKOM 4YacCTOThl OT TOYEYHOTO
ncrtouHnka. OOBIYHO aKyCTUYECKUU JIyd uMeeT (GopMy KOHyca, B
BEPIIMHE KOTOPOTrO0 HaXOOUTCS MCTOYHMK KojebaHWU. Yrom mpu
BepIINHE KOHYyCa 3aBUCUT OT YaCTOTHI aKyCTUYECKUX KOeOaHul - 4eM
BBIIIIE YACTOTa, TEM OCTpPee yrojl KoHyca (T.e. my4d uMeeT 0Oojiee y3KYIO
HallpaBJIEHHOCTD).

YIBTPAa3BYKOBOH JIy4: Pa3HOBHUOHOCTH aKyCTHYECKOTO Jjyda C
KoneOaHUsAMHU YIIbTPA3BYKOBOM 4acTOTHI (0T 15 KI'11 u BhIIIIE).

YIBTPAa3BYKOBOH HMINYJIbLC: PUKCHPYyeMOe BO BpeMeHH eIUHUYHOe
KoJieOaHue.

VIBTPAa3BYKOBOH IpeoOpa3oBaTeIb: [JaTuyuK, HpeoOpas3yIoIni
9JIEKTPUYECKHNE UJIM 3JIEKTPOMArHUTHBEIE KOjieOaHUS yIbTPa3BYKOBOU
YaCTOTHl B MexXaHMYeCKue (MCTOYHMK) M, HAoOOpPOT, MeXaHUUYEeCKHe
KojiebaHMSA YIbTPA3BYKOBOM YaCTOTBI B  3JJIEKTPUUECKHE  UIIHU
9JIEKTPOMarHuTHBIE (IPUEMHUK).

yIbBTPa3BYKOBasi ammaparypa: Kommnekc TpuOOpOB,
BKJIIOYAKOIINK B  ceba  OJOKM  MUTAHWUS, YIIbTPa3BYKOBEIE
rmpeoOpa30BaTeIy, BTOPUYHEIE MTPHUOOPHI oIS 00paboTKu

U3MEPUTEJIbHBIX CHUTHAJIOB, KOPPEKIUU OIIUOOK U3MEepeHUus u
TOJIy4YeHUSI Pe3yIbTaTOB U3MEPEHUS.

OcrtanpHble TepMUHE - 110 'OCT P 51657.1.

4 Cnoco0 u3MepeHust

4.1 IIpUHIHUII U3MEPEHHUST

4.1.1 B OCHOBY MeETOHOa IIOJIO2KE€H IITPHMHIIUII M3MEPEHHSI Pa3HOCTH
BpeMeHHu IIPOXOXKIOEeHUsA VYIIbBTPA3BYKOBBEIMH MWMIIYJIECaMK 0a30BOTO
NU3MEPUTEJIBHOTO Y4YaCTKa IIO HaAIIPaBJIEHHWIO [OBUXKEHHSA IIOTOKa U

(“)\ PazMelleHHe peKNaMbl B JOKYHEHTAX W HA CaiTe
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IIPOTUB HEro. IJTy PaA3HOCTh IIPHM HEM3MEHHBIX XapaKTePHUCTHUKAX
KOHTPOJIMPYEMOIr'0 TOTOKa (TeMmepaType, COJIeHOCTH, KOHIIeHTPAIlUuU
B3BEIIIEHHBIX YaCTHIl U [P.) CIEOYeT ONPEeNeNsaTh CPeOHEeN CKOPOCThIO
OBUKEHHUS BOOBI Ha YY4aCTKe U3MEPEeHUsI.

4.1.2 Ba30BbIl U3MEPUTEIbHEIN YYaCcTOK 3alaeTCs B BOOHOM IIOTOKE
MexX[Oy [OByMs NyHKTaMM (TOYKaMH), B KOTOPBIX pacHojaraioT
COOTBETCTBEHHO MCTOYHUK U ITPUEMHUK yJIbTPa3BYKOBBEIX KOIeOaHUM.
YnbTpa3ByKOBLIE KOJIeOaHUSI PacIpOCTPaAHAIOTCS OT HCTOYHMKA K
IIPUEMHUKY B BUJle «aKyCTUYECKOTO JIyda».

[Tpoekiussi  BeKTOpa CKOPOCTM TOTOKa Ha  HaIllpaBJIeHUE
pacupocTpaHeHUus YIbTPa3ByKOBOTO UMITYJIbCA Ha3bIBAETCS CKOPOCTHIO
BIIOJIb aKyCTHY€ECKOTI0 JIyya.

4.1.3 1 OOCTHUXKEHHUS MaKCHMAaJIbHOM TOYHOCTH B H3MEPEHUHU
cpegHeW CKOPOCTH TIIOTOKA HeoOXOOuMO, YTOOBI KOJIUYECTBO
aKyCTHUYECKUX Tyudeli ObII0 OBl IOCTATOYHBIM [IJIsI TIOJTHOTO IIEPEKPHITHS
€ro XKMBOT0 CeUeHUS.

4.1.4 CpenHIOI0 CKOPOCTH CJIOS IIOTOKa V, M/C, BEKTOp KOTOpPOU
COCTaBJISIET YI'OJI CP C BEKTOPOM CKOPOCTH IIOTOKa, U3MEPEHHOU BOOJIb
aKyCTHU4YEeCKOTro J1y4da Vi, M/C, BRLIUHUCISIOT 10 (popMyJie

V = Vi/cos@. (1)

4.1.5 JIns wu3MepeHUs pacxoma XKHUIKOCTH B OTKPBITOM pPycie
He0o0X0IMMO BHIIOJIHUTE CJIeAVIONIre TPeOOBaHUSI:

a) HUCTOYHHUK U IIPHEMHHUK aKyCTH4Y€eCKOI'O JIyda OOJI2KHEI
PacCIiojiaraTbCd Ha IIPOTHUBOIIOJIOZKHBIX 6eperaX PycCJiia BOOOTOKGA;

0) yromn ¢, yka3saHHBIN B 4.1.4, momKeH cocTaBiasaTk 30° - 60° mis
OOCTUIKEHMUS OIITUMAJIbHOTO COOTHOIIEHHUS MeXOYy pa3pellaioilen
CIIOCOOHOCTBHIO METOfla, BO3HUKAIOIIUMU IIPU 3TOM MOTPEUTHOCTSIMU U
TpebyeMol MOIIHOCTBIO YJIbTPAa3BYKOBOM alllapaTyphl (Tabnuiia A.1).

4.2 Acmonb30BaHUeE YIbTPa3BYKa IJIs1
orpenejIeHusl pacxoga BOObI

4.2.1 Ob61re xapaKTepPUCTUKHT

YnbTpa3ByKOBEIE U3MEPUTEIIH IMO3BOJISIOT U3MEPSTh OCPeOHEHHYIO
CKOPOCTH IIOTOKA B mpefesiaX 30HbI PACIPOCTPAHEHUS aKyCTUYECKOTO

(“)\ PazMelleHHe peKNaMbl B JOKYHEHTAX W HA CaiTe
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ny4da. [ToaToMy ynbTpa3ByKOBBIE CIIOCOOHBI OJIsI OIpeneIeHusl pacxona
BOOLI CJIElyeT TMPUMEHSITh B KaudeCcTBe PA3HOBUOHOCTH MeToha
«CKOPOCTD - IJIOIaab». TeXHUYeCcKue TpeOoBaHMs ITPU UCIIOTh30BaHUHU
yJIbTPa3BYKOBOM arliapaTyphl [JIs1 9TUX Iiejiel ITpuBeaeHs B 4.4.

4.2.2 OTKpHITEIE PyClia

YnbTpa3ByKOBOM CIIOCO0 [JIsi ompedesieHusI pacXogoB BOOLI B peKax
¥ KaHajlaX HMeeT PSSO NPEeUMVIIeCTB Iepel OPYTHMMH CI0CO0aMu
M3MEePEeHUsT PACXOI0B:

a) DOIyCKaeT MeHee XeCTKUe TpeOOBaHUS K YYaCTKYy U3MEPEHUS;

0) mns rpagydpoBKU He TpebyeT 0053aTeNbHOI0 HCKYCCTBEHHOTO
3alaHus PA3JIMYHLIX PACXOO0B ¥ YPOBHEH MOTOKA;

B) He TpeOyeT pacIlONOXKEHUS B OBUXKYIIEMCS MOTOKE KaKux-Tubo
MeXaHUYeCKHUX ieTajiel ¥ YCTPOMCTB, YTO OCTaBJISIET CBOOOIHBIM PYyCJI0
peKu uIu KaHajla U, CJiefoBaTeJIbHO, He MeIlaeT CYOOXOOCTBY U
MUTPAIUU PHIOHL;

) He 3aBUCUT OT TOATOMJIEHWS YydYacTKa U3MEepeHus u3s-3a
MCKYCCTBEHHBIX UJIU €CTECTBEHHHIX ITperpaj B HUXKHeM Obede KaHasa
WU PEKU.

4.2.3 VaMepeHHe pacxofda BOAOLI B IOMMe

B Tom CJIy4dae, KOraga IIOTOK He BMeIldeTCda B OOHO PYCJIO U UMEeETCs
CYI.TJ;eCTBeHHBII;I pacxono B 00X0[1 T'JIaBHOTO U3MEPUTEJILHOTO CeYeHUsd
II0 OGI.T.IHpHOfI moume, ee ciaenyeT pa3fgeiiiTb C IIOMOIIIBIO HeOOJILIITNX
CTPOUTEJIBHBIX pa60T Ha pdang IIPOTOK, B KaXXOou Hu3 KOTOPHIX pPACXon
U3MEPAIOT OTOEJIBHO. ueHeC006pa3HOCTB pa3fgeilenus IO MBI
YCTaHaBJINBAIOT IIPHU ITPOEKTUPOBaAHUN.

4.2.4 N3aMmepeHHe pacxofa B BOOOBOOAX 3aMKHYTOT'O ITOTIEPEYHOTO
ceyeHus: YIbTPa3BYKOBOM CIIOCOO MPUMEHSIOT OJIsT U3MEPEHUs pacxona
B  BOOOBOOAX 3aMKHYTOTO IIOIIEPEYHOr0 CEeYeHHs, BKIIIOYAsd
TpyOompoBoALl, paboTaiire B 0e3HATOPHOM PEeXUME, KOJIJIEKTOPHI
OpeHaXXHOM ¥ JIMBHEBOW BOOLI, HE3aBHCHMO OT THUOPABIHYECKHX
ycioBuii. Ilpu 3TOM He TpebyeTcs CXKaTus IIOTOKA U H3MEHEeHHS
reoMeTpPUH BOOOBOMA.

(‘j PazMelleHHe pEKNab] B JOKYHEHTAX W HA caite www.complexdoc.n
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4.3 CxeMbI PAaCIOJ/IOKEHUSI TaTYHKOB
(mpeodpa3oBarTeIeH)

4.3.1 O01me cBegeHust
MeTonouKa H3MEPEeHUsI CKOPOCTEeI 3aBUCHUT:

- OT KOJIM4YEeCTBA MCIIOJIb3yeMHIX ITpeodpa3oBaTesiell YIbTPa3BYKOBHIX
KoeOaHuM (aKyCTUYECKUX JIy4de);

- OT MeCTOPAacCIIOJIOZKEeHU A HpGOGp&SOBaTeHefI,‘

- OT HeO6XOHHMOfI TOYHOCTH H SKCHHyaTaHHOHHOfI HaOeXKHOCTHU
NU3MEePUTEJIbHBIX YCTpOﬁCTB;

- OT PECYpPCOB [jsi COXpPaHEHUSI WU3MEPUTENILHBIX YCTPOUCTB B
paboueM coCTOSTHUU (CTENEHU PE3ePBUPOBAHUS CUCTEMEL).

B 3aBHUCHUMOCTH OT CTENEHU Y4ieTa BhIIMIEIIEePEYHNCII€EHHBIX (baKTOpOB
IIPUMEHAIOT pPa3/IMYHBIE CXEMBI PACIIOJIOZKEHUSA YIIBTPA3BYKOBBIX
JaT4YHUKOB: OOHOJIYYEBEIE, MHOTI'OJIy4Y€BEIE, C IIaCCHUBHBEIMH
OTpazxKaTeJlsdMH.

4.3.2 OgHONMy4YeBble CXEMBI

4.3.2.1 OgpgHonydyeBasi cXeMa BKJIl0OYaeT TOJILKO OOHY TIapy
npeoOpa3oBaTesiel, GOPMUPYIOUIYI0O OOWH aKyCTUYECKu#M Jiyd, B
IIpenesax KOTOPOro OIpenesissioT CPegHIOI0 CKOPOCTh OOHOI0 ydacTKa
(cmost) )KUBOTO CeUeHUs NOTOKa (HanmpuMep 1y4d AA1 Ha pUCyHKe 1).

MNpeoGpazcearent B, MpeoGpasosarens A, EBalosad nUHWA

L

_______ Ock noToka

s e —
‘-._.-__.__-_

~—

OnuHa nywa 1 L, = AA,
OnuHa nywa 2 L, = BB,

MNpeoBpasoeatents 4 MpecbpazoeaTtens 8

(‘j PazMeleHe peKnatmel B JOKYHEHTAX W HA cailte www.complexdoc.ru
Ten.: +7 (195) 506-71-51, +7 (195) 506-78-57, info@complexdoc.ru



Baza HOpMaTUBHOU OOKyMeHTanuu: www.complexdoc.ru

Pucynoxk 1 - CxeMa pacrosioxkeHus npeodpa3oBaTteei C
MepeceKaroMMMUCs TydaMu

TaKYIO CXeMy Mus3MepeHud IIPHUMEeHAI0T, TOJIBKO KOI'la HKWM3BEeCTHa
3dBUCHUMOCTBL, CBMA3BIBAIOIIlasd CKOPOCTL, HU3MepsdeMyYI0 B MeCTe
PacCIIOJIOZKEeHHd aKyCTHU4YeCKOIr'o JIyda, CO CpeHHefI CKOPOCTBIO IIOTOKa
10 BCEU IIJIOMIaOu ero JKHUBOTO CEUEeHHUS (paCXOJIHOG COOTHOIIIEHHE).

4.3.2.2 Tlpu Ce30HHBIX HW3MEHEHHUSIX PacXOOHOT0 COOTHOIIEHHUS B
TedeHue IJINTEJIbHOT O MIpOMeXKyTKa BpEMEHU Heo0XoouMo
MIPeayCMOTPEeTh BO3MOXKHOCTBH IIepeMeIlleHus Maphbl YJIbTPa3BYKOBHIX
nmpeoOpa3oBaTesieli B BEPTUKAIbHOM IIJIOCKOCTH, YTO IIO3BOJIUT
IMoay4daTh, II0 aHaJIOTUM C MCIOJIb30BaHMEM THUAPOMETPUYECKUX
BEPTYIIEK, PO UIb BEPTUKAIbHBIX CKOPOCTEH, a TaK¥XkKe
yCTaHaBIUBaTh IIpeoOpa3oBaTenu B Te MeCTa, IJe H3MepeHHasd
CKOpPOCTB HauboJsiee O/IM3Ka K CpegHel CKOPOCTHU BCEro IIOTOKa.

4.3.2.3 Ce30HHBIE IIepeMellleHUss IpeoOpa3oBaTesiedl Ha OpyTrue
TOPU30HTAJIM JKUBOTO CEYEHUS BO3MOXKHBEI IIPU  CJEOYIOIEM
TpeOOBaHUM: U3MEHEHNE YPOBHS BOOLI B MECTe U3MEPEHUM B TEUEHUE
OOHOTO Ce30Ha [OJIKHO OBITH HE3HAYUTEJIbHLIM UJIM MEJIEHHBIM,
YTOOBI MOXKHO OBIJIO BOBpPEMS U3MEHUTH BBICOTY PACIIOJIOKEHUS
nnpeob6pa3oBaTesien.

4.3.2.4 HemgoCTaTKOM OOHOJIy4€BOU CXEMHI SIBJISETCS OTHOCUTEJILHO
BLICOKAsl IOTPENIHOCTh U3MEPEHUS U €e HEeBBICOKAsi HaJeXHOCTh, T.K.
B CJIydyae OTKa3a OOHOTO U3 mnpeoOpa3oBaTeyiell cxeMa IlepecTaeT
paboTaTs.

4.3.3 MHOTOoNny4€eBhIE€ CXEMBI

4.3.3.1 MHoromy4deBble CXeMbl (C ABYMSI U OOJBIIUM KOJINYECTBOM
aKyCTUUYECKUX JIydell) IPUMEHSIOT TIPU YacCThiX ¥ 3HAYUTEJIbHBIX
W3MEHEHUSAX YPOBHSI ¥ pacxXoga BOABE, B TOM 4YHCIe U IIpH
BO3HUKHOBEHUHU ITOAIIOPA CO CTOPOHLI HUXKHETO Obeda, BIUSIOUIETO Ha
pacxomHOe COOTHOIIEHME, OJi TOoJydeHus Oojiee TOYHOM cCpenHel
CKOPOCTH TIOTOKA 10 BCEMY €ro CedYeHHI II0 CpaBHEHUIO C
OOHOIY4YEBBEIMU CXEeMaMM.

4.3.3.2 TpebyeMoe KOIUUYECTBO aKyCTHUYECKUX JIy4deW IIpHu
pa3paboTKe M3MepPHUTEJIbHOM CHUCTEMBI 3aal0T, UCXOHOS M3 3afaHHOU
TOYHOCTH, HaAeXHOCTH, CTOMMOCTH, a TaK¥XKe pa3MepoB u
KOH(pUTypallud y4acTKa U3MepPEeHUs.

(‘j PazMelleHHe pEKNab] B JOKYHEHTAX W HA caite www.complexdoc.n
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H3MmeputenbHass CHUCTEMa MOJXKHa OO0OECIedYuTh OIpemesieHue C
3aJaHHOM TOYHOCTBIO NPOGUIIST CKOPOCTEH U IUIOMIAAN XKXHUBOTO
CceyeHHUs MOTOKa Ha y4acTKe M3MEepPeHUs BO BCEM OHuala30He YPOBHEM
1 PacxomoB.

4.3.3.3 [Insa obecrieueHusi 6€30TKa3HOM PabOTH IIpegyCcMaTpUBaiOT
OOITIOJTHUTEIbHOE KOJIUYECTBO <«H30OBITOUYHBIX» AKYCTUYECKUX JIy4den,
YTOOHI IIPOIIaflaHKWe OJHOTO WM HECKOJIbKUX JIy4el M3-3a OTKA30B UJIH
IIOBpeXAeHuN Impeobpa3oBaTeniell 3aMeTHO He CHHUXKAaJo OOIIyio
TOYHOCTDb U3MEPEHUH.

4.3.3.4 MHorojiyudeBble CXe€Mbl NPUMEHSIOT TaKXKe IIPU CJI0KHOU
reoMeTpu4ecKoln (popMe MONEPEUYHOro CeYeHnsI peKU UIU KaHaja.

4.3.4 CxeMBul C IepeceKarwIlIuMUCs IydyaMu

4.3.4.1 CxeMBl C IlepeCeKalllMMUCS JIydaMUu [IPUMEHSI0T, Korpa
HEeBO3MOKHO OITpeNesIuTh C TpeOyeMol TOYHOCThIO yroa ¢ (4.1.4).

4.3.4.2 OmubKu B OmOpelesieHHH yTijla (¢ BO3HHUKAIOT, KOTOa OChb
IIOTOKA HellapajjiellbHa OCU KaHana (unu ero Oeperam), HaIllpuMep,
13-3a HECUMMETPUYHOU (HOPMBEI CEUEHHS Pyclia UM KOCOTO IT0axXoma
IIOTOKa K Vy4YacCTKy wuaMepeHus. [Iad OLEeHKM [OOTPEeIIHOCTH,
BO3HUKAIOIEW [pPU BBIYKUCJIIEHUMM pacxoda B 3TOM CJiydae, CJienyeTr
IOJIb30BaTLCS MAaHHBIMHU TaOmMULE A.1.

4.3.4.3 Jlna yCTpaHEHUs 3TOU MOTPELIHOCTU HCIIOJIB3YIOT CXEeMY
CaMOKOPpPEeKIUU. YIbTPa3BYKOBEIE IIpeoOpa3oBaTeid pa3MellaioT
TakuM o00pa3oM, 4dUTOOBI TIONYyYUTb OOHY WM HECKOJIBKO IIap
IIepeKpPeIInBaOIIUXCA aKyCTUUYECKUX JIydel, paclhojiaraloiuxcs Ha
pas3nuuHbXx TyOmHax. Kaxkpass mapa Jydyedl B OOHOM IIJIIOCKOCTH
o0pa3yeT CUMMETPUYHBIM OTHOCUTENILHO OCH pycCJia KpecT (PUCYHOK 1).

OcpengHeHUe OBYX JIMHEMHBIX CKOPOCTEM B IIpefesiaX OOHOM Ilaphl
aKyCTUYECKUX JIyuyel maeT 3HadeHue, OIU3KOe K [OeWCTBUTEJILHOM
cpemHell CKOPOCTHM IIOTOKa Ha HaHHOM raybuHe. Ilpu aTOoM
BO3HUKAIOIINE IIOTPENIHOCTHU B 3HAYUTEJIbHOU CTelneHu
KOMIIEHCUPYIOTCSH.

4.3.4.4 Tlpu WuCIOJIB30BaHUM ITOU CXEMBl CJiedyeT BHIIIOJIHATH
clenyloyie TeXHu4deckue TpeboBaHUS:

- AKyCTHYeCKHe JIy4Yd KaXKOOM Iaphl HOOIXKHBI IlepeceKaTbCs B
cepenvHe pycila, a ux IpeobpasoBaTesd pacnojiarailoT Ha
IIPOTHUBOTIOJIOXKHEIX Oeperax HaAIIPOTUB APYT OPYTa;

(‘j PazMelleHHe pEKNab] B JOKYHEHTAX W HA caite www.complexdoc.n
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- HeoO6X0auMoOe KOJIMYeCTBO Iap JIyuel 3afaioT ¢ yueToM TpeboBaHUS
TIOBBIIIIEHHON HAOEeXHOCTH, YTOOBI COXPAHUThb XapPaKTEPUCTUKU
CUCTEMBI B CJIydae OTKa30B B paboTe ee OTOEIbHBEIX 3JIEMEHTOB
(HanpuMmep, u3-3a GU3IUYECKOTO MOBPEKAEHUS TpeoOpa3oBaTenelt).

4.3.4.5 HepgocTaTKOM IIpUBEIEHHOU Ha PUCYHKe 1 cXeMBl U3MepEeHUs
ABsieTcs TOT (dakT, YTO IpeoOpa30BaTeNIM PAcCIOIOKEeHH Ha 000ux
Oeperax pycia, [OO3TOMYy IIOOXOHAIIWe K HUM KabOelnu [OJIKHEI
IiepecekaThb ero II0BepxXy MU 10 OJHY.

4.3.5 CxeMnl C OTpaxKeHHBIMU JIy4yaMu

4.3.5.1 Cxema wu3MepeHUs C OTPaxXeHHBIMU JIydaMU II03BOJIAET
IIPOJIOKUTH Ha OmHOM Oepery Bce HHG(pOPMAIMOHHBIE U IIHUTAIOIIHUE
Kabenu yIbTPa3BYKOBOM W3MEPUTENBHOM CHUCTEMBI, He IepeceKas
pycna. Ilepepaiomuii U DpueMHBIM npeoOpa3oBaTeil B 3TOM ClIydae
pacmosioXeHbl Ha OOHOM Oepery u B3auMOAEUCTBYIOT Yepe3 ITaCCUBHBIN
oTpazkaTeJjib, HaXOOAIIMUCSI Ha IIPOTUBOIOJIOXKHOW CTOPOHE KaHala
(pucyHOK 2).

Otpaxarens R

COce noToka

. -
e e e e e x

n :
MNpeoBpasosarens A Pﬂﬂﬁﬂpﬂmﬂa‘renb E

Obwar gnuHa nyva L = AR+RB

PucyHok 2 - CxeMa pacIIoJIoKeHus mpeoOpa3oBaTeei ¢ OTpaXeHueM
ny4yeu

4.3.5.2 9Ty cxeMy OPUMEHSAIOT OJII CO3JaHUSA aKyCTUYECKUX JIy4deu
OOJIBIIIeN IJIUHLBI, €CJIM 3TO HeoOXOOUMO, YTOOBI IOBBICUTH TOYHOCTH
M3MEPEeHUs.

4.3.5.3 IIpeuMylieCTBOM CXeMbl C IIaCCHUBHBIM OTpaxKaTeleM
SIBISIETCA TaKXKe TO, 4YTO Ha IIPAMOM H OTpPaxKeHHOM YydaCTKax
aKyCTHYEeCKOTr0 JIyda MIPOUCXOOUT KOMIIEHCAaIlUus IIOTPEIIHOCTH,
BO3HHUKAIOIIEM M3-3a HETOYHOTO OIpedejieHus HallpaBJIeHUs OCHU
noTtoka (4.3.4.3).

{‘j PasnelgeHe peknatrbl B A0KYMEHTaX M HA caidTe www.complexdoc.ru
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4.4 B1OOpP MeCTOPACHOI0KEeHHUA
anmnapaTrypsl

4.4.1 O6uire TpeOOBaHUS K MECTY U3MEPEHUS

st obecreyeHUsT MHUHHUMAaJIbHBIX HOFpeLHHOCTefI K Y4acCTKy
U3MepeHusd IIpegbaBIIAIOT CIIEOAYIOIIue Tpe60BaHI/IH:

- HEM3MEHHOCTDb (POPMBI ITOMMEPEYHOI0 CEYEHUSI U TOPU30HTAJILHOCTh
TIOTIEPEYHBIX TTPOdUIeH nHa;

- OTCYTCTBHE Ha 6eperaX 1 OHE BOOHOU PaCTHUTEJILHOCTH;

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

- OTCYTCTBHE OTpPaXeHHs aKyCTUYECKOro Jiyda OT MOHa HIU
CBOOOOHOU ITOBEPXHOCTH;

- UOEHTUYHOCTb TIIpoduJIA CKOPOCTEM HaA  BCeM  [OJUHE
M3MEPUTEJILHOTO YYaCTKa;

- OTCYTCTBHE B IIOTOK€ BOIBI adpalliu C 06p8_30BaHI/IeM IIY3BIPBEKOB
BO3OyXa,

- BOSMOZKHOCTHB HCIIOJIb30BaHUA (HpI/I HeOGXOJII/IMOCTI/I) CII€eIaJIBHBIX
Mep OJid IIogaBJIEHUS 3JIEKTPHUYECKHX ITOMEX.

4.4.1.1 TeoMeTpus MOMNEPEYHOr0 CEYEHUS pycria

Pycmo B mpemenax yd4YacTKa HM3MEPEHUS  OOJIKHO  OBITh
IPSIMOJIMHENHBIM C TapajuienbHbIMU Oeperamu. I[Ipoduns gHa oOT
Oepera po Oepera [mOoJixKeH OBITh IIPAKTUYECKM TOPU30HTAJIbHBLIM.
dopma IOIIEPEYHOr0 CEeYEeHUST B 30HE M3MEPEeHUs BBEPX U BHU3I IIO
TEYEHHWIO [OJI2KHA OCTaBaTbCsS IIOCTOSHHOM. 3aBUCUMOCTL MEXKOY
rIyOuMHOM BOOBI M IIJIOIIAAbI0 JKMBOTO CEYEHUS OOJIKHA OBITH M3BECTHA
¥ YCTOWYMBA BO BpeMeHU. YKJIOH OHA B IIpefeslaX y4aCcTKa U3MepPeHUs
OomXKeH obecrieynBaTh CTAOMIIBHYIO SIIOPY CKOPOCTEM OISl KaXKAoTo
YCTQHOBUBIIIETOCS PACX0Ma BOIHI.

4.4.1.2 lupokue U MeJIKUE pycjia MOTYT OKa3aThCs HEIIPUTOOHBIMU
OJig yJIbTPa3BYKOBBIX H3MepeHuu. Ecim riayOmHa BOOBI B KaHale
He3HauyUTeJIbHa II0 CpPaBHEHUI0 C pa3MepaMu CaMOro KaHajsa, TO
aKyCTUYeCKUHN JIyd MOXKeT OTpaxKaTbCd OT OHa W/IU BOOHOU

(“)\ PasnewgeH1e peknanrbl B 10KYMEHTaX M Ha caite
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OBePXHOCTU. Ha mpueMHbIli mpeoOpa3oBaTesib B 9TOM Ciiydae OymyT
IIOCTYyIaTh MPSIMOM ¥ OTPaXKEHHBIM CUTHAIBl, KOTOpPble OyOyT
HaKJaObIBaThCSI OPYTr HaA OpPyra, BHI3BIBAs  [OOIIOJIHUTENIbHYIO
TIOTPEIIHOCTh U3MEPEHUS.

Vi3MepeHusT B MEJIKUX PyCJIaX BO3MOXKHEI, €CJIM PAa3HOCTb YaCTOT
IIPSIMOTO0 ¥ OTPa*KEeHHOT0 aKyCTUYECKUX JIydel IIpeBHIIaeT OOuH
IIepuon yIbTPAa3BYKOBOM BOJIHEL. JTO YCJIOBHE OyAeT BHIIIOJIHEHO, €CJIH
MHHUMAaJbHOE 3arnybieHue (pacCTOSHME OT IIOBEPXHOCTH W OHA OO
6IMKaAMUIIero aKyCTUYeCcKOro Jiyda) hmin, M, IPEBHIIIAET Cledyiollee
3HaAYEeHUe

N
hoom |2
J 2)

rae L - ouHa aKyCTUYEeCKOr'o JIy4a, M;

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

f - 4acToTa y/IbTpa3ByKOBOTO Ipeobpa3oBartesns, ['1I.

B Tabmuile A.3 T1IpedcCcTaBJIeHBl pPEKOMEHOyeMble 3Ha4YeHUS
B3aMMOCBSI3@aHHBLIX IIapaMeTpPoOB pPabouYmx YacCTOT VIbTPa3BYKOBBIX
nmpeoOpa3oBaTesyiel, [OJWH aKYCTHYECKUX JIydeld, MHUHUMAJIbHBIX
paccTosTHUM MeXXOy mpeoOpa3oBaTejieM M BOOHOW ITOBEPXHOCTBHIO UJIU
OHOM ¥ BO3HMKAIOIIUX MPU 3TOM IOTPEIIHOCTEN U3MEPEHUSI CKOPOCTH
(rpu gomylIeHWH, YTO CpegHee BpeMs IIPOXOXKOEHUS YIbTPa3BYKOBOT O
HMIIyJIbCa ONpeaeleHo C TOYHOCThIO He MeHee 2 % mepuona BOIHBI =20
HC.

4.4.1.3 BnusiHue BOOHBIX PAaCTEHUU

YyacTok U3MepeHusda JoJIZKeH OBITH CBO60)IHLIM OT BOOHEBEIX paCTeHHﬂ,
KOTOpEIE CHIIBHO 0CJIabIsgIoT aKYCTI/IquKI/IfI CHUTHaJI H3-3a €eTo
IIOTJIOIIEeHN CaMUMM PaAaCTEeHUAMH KW OTPaXKeHHud OT Pa3MEIlleHHBIX B
HUX ITY3BIPBKOB BO3yXa.

4.4.1.4 BnusgHue WU3MEHEHHUS IIJIOTHOCTH BOABI M3-3a TI'PagUEHTOB
TeMIlepaTyphl U COJIEHOCTU

(‘5\ PasnelweHne peknatbl B A0KYMEHTaX M HA caifte www.complexzdoc.n
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[Ipy HaMU4YWK B BOOHOM ITOTOKE 30H WMJIM CJIOEB, MMEIOIIUX Pa3HYIO
IIJIOTHOCTh, OOYCJIOBJIEHHYIO TeMIIepaTyPHLIMU T'pafueHTaMU WU
pa3UYHOM  COJIEHOCTBHIO,  AKyCTHUYECKHUU  JIyd  IIpeTepIieBaeT
IIpeIOMJIEHE M MOXKET He [OOCTHUraTh NPHUEMHOro Ipeobpa3oBaTeris,
YTO TIpUBEOET K IMPOIMaJaHUI0 CHUTHAla. JTO SBJIEHUE CJIefyeT
VYUTHIBATh B IIEPUOJ COITHEYHOTO MPOTrpeBa MEIKOBOOWIN B MEXKEHb U
B IIUPOKUX YCThSAX, Te ITPOHUKAHWE COJIEHOM BOOLI MOXKET BBLI3BATh
TPafueHTHI IIJIOTHOCTH.

4.4.1.5 BnusHaue HaHOCOB

[TpucyTcTBUE TBEpPOBIX TeJI, B3BEIIEHHHIX B BOJEe, SBISETCA
IPUYUHOU ocnabneHuss (3aTyXaHUsI) U3IMEPUTENBHOTO CHUTHAaIa,
Onaromaps 9ddekTamM oTpaxkeHHS U paccesHus. B wMecTtax, rae
KOHITeHTpalus B3Becew Oombiite 1000 Mr/m B TeyeHHe OJIMTEIILHOTO
rnepuofa HWIU TOe HaOeXHOCTh HU3MepeHuUW OocoOeHHO BazXKHa,
yJIbTPa3BYKOBOUW METO[ He IPUTOJEH.

4.4.1.6 Bnusinue npodusisi CKOPOCTEN MOTOKA

IIns sddekTuBHOrO NpPHUMeHeHHUs CcIiocofa HeoO0X0auMO, YTOOBI
ITPOMUIN CKOPOCTEM B Pa3/IMYHBIX CEYEHUSIX U3MEPUTEIHbHOI0 y4acTKa
UMeJIi MUHUMAaJIbHbIe OTIIUYHS.

HM3meHeHne mnpoduiiss CKOPOCTEM HA ydYaCTKe H3MEePeHus MOXKeT
OBITH BBI3BAHO BJIMSIHMEM Ha ITOTOK KOH(MUTypalluu OHa, O0eperoB uUiIu
BIIQAAIONIUX TPHUTOKOB B MECTaX, PACIIOJIOKEHHBIX Ha 3HAYUTEJIbHOM
yIOaJeHuu OT MeCTa U3MEepPeHUus BBepX M0 TedeHuIo. [ToaTomy ciemyeT
BLIOMpPATh M3MEPUTEJIbHBIM y4aCTOK Ha PACCTOSIHUM HEe MeHee 4YeM
50hmax (hmax - Haubosbinass rIyOMHaA B KaHajlle) OT CUIbHBIX U3TruO0B
pycia WX BHafeHus IMPUTOKOB. ECiIM HEBO3MOXHO HAWTHU yYacCTOK,
YIOBIETBOPSIOIINY YKa3aHHBIM YCIIOBUSIM, TO CJIeyeT IIPeayCMOTPETh:

- BEIOOP KOPOTKOM M3MEPUTENHHOMN 30HHI;

- HCIIOJIb30BaHHE [OOIIOJIHUTEJIBHBIX nyqu?I OJIst 0ojee TOYHOTIO
n3MepeHusda CKOpOCTefI II0 BEPTUKAJIH;

- KOMIIEHCAIIluI0 HeIllapPaJlIJIEJIbHOCTHU IIOTOKa IIyTeéM HCIIOJIb30BaAHUA
CXeM C IIepeCeKalIlluMuCHd JIydaMH.

4.4.1.7 BnusgHaue aspaliiy IIOTOKa
CumnpHasi aspanusi IIOTOKa (Halnu4yue NOY3BIPhKOB BO3AyXa) MOXKET

BEI3BATh paCCesiHHE N OTPazKeHHEe YIIbTPA3BYKOBEIX BOJIH, YTO ITPUBOOUT

(‘5\ PasnelweHne peknatbl B A0KYMEHTaX M HA caifte www.complexzdoc.n
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060 K CHUIBHBIM ITOMexaM, JIM00 K CYIIeCTBEHHOMY OCIaOJIeHUI0 |
gaxe IIPOIaiaHUI0 U3MEPUTEIIBHOTO CUTHaIa. [ToaTomy
M3MEPUTEJIbHLIA yYacTOK [OJI2KeH PacIlojlaraThCsd Ha HECKOJIBKO
KHJIOMETPOB HMXKE II0 TEeUYEeHHI0 OT BO3MOXKHOTO MeCTa a’spalluiu
(HammpuMep, OT BOmoCcOPOCOB, MepenanoB, aM0O U IIJIOTHH).

4.4.1.8 BrnusiHUEe BHEIIHUX 3JIEKTPUUYECKUX IIOMEX

VnbTpa3ByKOBasi almapaTypa COOEpKUT B CBOEM COCTaBe
YYBCTBUTEIbHBIE OJIEKTPOHHEIE IIPHOOPH], Ha PaboTy KOTOPHIX
OKa3hIBAIOT BIHSHNE BHEIIHHWE JJIEKTPUYECKHE IIOJISI, HCTOYHUKHU
KOTOPHIX (HaAIlpuMep, MOIIHLIE PaJuonepenaTYuKu) MOTYT HaXOOUThCS
Ha 3HAYUTEJILHOM (JIeCATKH KMJIOMETPOB) PACCTOSSHUU. B 9TUX ciydasx
IIPY IPOEKTHPOBAHUHU CJIEOyeT IpPegyCMaTPHUBaTh CIIeIIHaJIbHbIE MePhI
mJ1isi O0PLOBI C ITIOMEXaMHM.

4.4.1.9 OOecneueHue TPagyUpPOBKM U TIOBEPKU VIbBTPA3BYKOBOMU
anmapaTyphl

BrIOOp MecTa PacIOIOKeHHsT YIbTPa3BYKOBHIX ITpeoOpa3oBaTesiei
IIPOBOOSAT C Yy4YeToM TpeOOBaHUNA NOPEegyCMOTPEHHOTO0 IIPOEKTOM
croco0a rpafyipPOBKH U MOBEPKH U3MEPUTEJIbHOM CHCTEMEI.

4.5 TpeOoBaHHSA K HHXKEHEPHOH ChbEeMKe
MeCTa U3MEePEeHUsI

4.5.1 OO1IMe MoJI0XKEeHU

Ilo Hauama 3Tama IIPOEKTUPOBaHUSA [OJIXKHa OBITH IIPOBedeHa
neTanbHasi UHXKEHepHas CheMKa MECTHOCTU IOJig OIeHKH (haKTOPOB,
BIUAKIINX Ha 39(pdekTuBHYI0 pPabOTy yIbTPaA3BYKOBOM CHUCTEMHEI,
repevyuciieHHbX B 4.4. OHa BKJII0OYaeT B ce0si: PEKOTHOCIIMPOBOYHOE
oOcnemoBaHUe, HCCJiefOBaHME IIONEPEYHOr0 CedYeHUus, Hu3MepeHuUe
npoduns CKOPOCTEH, HCCIIeJOBaHue pacCIpoCTpaHeHus
yJIBTPa3BYKOBOTO CUTHAajla ¥ IIpU HeOOXOOUMOCTU OPYyrue BHUOBI
o0cremoBaHUS.

4.5.2 PeKOorHocupoBOYHOe o0cIenoBaHue

Takoe o6cnepmoBaHue o6oux OeperoB pycjia Ha 3HAYUTEJILHOM
PacCTOSTHHM BBEPX M BHHU3 II0 TEUYEHHIO OT MeCTa IIpefIojaraeMoi
YCTaHOBKH M3MEepPUTEeIbHBIX nmpeobpa3oBaTesien Heo0X0oa1MOo
BBITIOJTHUTH [OJISI BEISIBIIEHUS (PaKTOPOB, CIIOCOOHBIX ITOBIUSITh Ha paboTy

(“)\ PasnewgeH1e peknanrbl B 10KYMEHTaX M Ha caite
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cucteMbl. OHO [OOJIZKHO OBITh IIpOoBEOEHO IIPU OJKCTPEeMAaJIbHBIX
3HAYEHHUAgX USMEePAEeMEBIX PACXOOO0B, T.€. IIPHU ITaBOOKAX M1 MEXKEHH.

4.5.3 UccrnenoBaHue IOIIEPEYHOI0 CEYEHUS

Honepeque ceyeHune pPycCila IIOOJIEXKUT o0OcriemoBaHUIO BBEPX IIO
Te4YeHHUIO OT IIPpeAIrojlaraeMoro MecCTa yCTaHOBKHU Hp806pa3OBaTeHeﬂ
Ha PaCCTOsIHHHU, B 10 Pa3 IIPEBHIIIAIOIIEM IMMPHUHY PYCJia, © BHU3 IIO
Te4YEeHHNIO Ha PACCTOAHHNH, B IBaA Pd3ad IIPEBHIIIAIOIIEM IMMHUPUHY PyCJIia.

4.5.3.1 3amepeHus rinyouH B IOIEPEYHBIX CEYEHUSIX HOIXKHBI OBIThH
BBITIOJTHEHBI HECKOJILKO pa3, 4ToObl yOemauThCss B CTAaOUIPHOCTU OHA U
OeperoB. Takue u3MepeHUsT Hy>KHO ITPOBECTH:

- ITPX SKCTPpEeMaJIbHO HU3KOM PaCX0oe;

- cpa3y IIocjie IaBoAKa, MOANOpa UM 3HAUYWUTEJIbHOTO ITOBHIIIEHUS
YPOBHS IIOCJIE TPUITUBA;

- BO BpeMs BCeX CE30HOB.
4.5.4 UamepeHUus nIpopuis CKOpoCcTeun

CnenyeT mpoOBeCTH HeTajlbHOE HW3MepEeHUe CKOPOCTEeW TedeHus Ha
0a30BOM yYaCTKe UM3MEPEHUsI, WCIIONb3ys MOJI 93TOT0, HaIpPUMED,
TUOPOMETPUYECKNE BEPTYIIKH.

4.5.4.1 TomxHBI OBITE 00CIemOBaHbEl MPOPUIM CKOPOCTEN He MeHee
YyeM B TPeX IIOMePeYHBIX CeYEeHHIX, II0 OOHOMY Ha I'paHHuIlax 0a30BOTO
ydacTKa U OJHO B €ro LieHTpaabHOM YacTu. OOHOBPEMEHHO CIEOyeT
U3MEPUTh TeOMEeTPUYECKUe pa3MepPhl CAMUX CeUYeHUH.

4.5.5 HccriemoBaHue pacIlpOCTPaHEHUsI CUTHAala

Ecnm BrIOpaHHBIE MeCTa yCTaHOBKU IIpeoOpa3oBaTejieli OTBedYaloT
IpenbsBISIEMbIM TpeOOBaHUSM, TO ciaenyet IIPOBECTHU
IIpefBapUTEJIbHbIE aKyCTUYeCKUe HU3MEepEeHUs C UCIOJIb30BaHUEM
IIOPTATUBHOU aKyCTUYECKOU allapaTyphl OJis OIpelesieHUs yCJIOBUU
pacnpocTpaHeHUs YyJbTpa3ByKa. AmNnapaTypa [OOJIXKHa BKJIIOYaTh
Habopsl Mpeobpa3oBaTeiel U HEOOXOAUMBIX KPEIIEeXKHBIX KOHCTPYKIINM
OJIs UX BPEMEHHOU yCTAaHOBKHU B PycCJie, a TakKyKe BTOPUYHBIE TPHUOOPHI,
IIO3BOJISIONINE T€eHEPUPOBATh U HaOJI0OAaTh IIUKJIBI CUTHAJIOB YaCTOTOM
oT 100 xI'y mo 1 mI't. 3agepXKa NPUHATOTO CUTHala OTHOCUTEJIBHO
MOMEHTAa ero U3JIy4YeHUs cocTaBisieT npumepHo 70 mc Ha Kaxpasie 100
M [OJIMHBI aKyCTUYECKOI'O JIy4a.

(‘5\ PasnelweHne peknatbl B A0KYMEHTaX M HA caifte www.complexzdoc.n

Ten.: +7 (405) 506.71-51, +7 (195) 506-78-57, info@complexdoc.ru 15



Baza HOpMaTUBHOU OOKyMeHTanuu: www.complexdoc.ru

4.5.5.1 OGopymoBaHUe [JIsT aKyCTUYECKOTO 00CIemoBaHUS HOJIKHO
BKJIIOYATh, II0 KpaWHeu Mepe, UYeThipe IpeoOpal3oBaTesiss MOJis
dopMupoBaHus Maphl MepeceKalonuxcs JIydel U obecnedyuBaTh X
BEPTUKAa/JIbHOE CMellleHue [ U3MEepPEeHUusA CKOPOCTEeH II0OTOKa Ha
Pa3HBIX TIIyOMHAX.

4.5.5.2 AKycTtuyeckoe o0OcCiIemoBaHKHE IITPOBOIAT [JIS OIIPeIdesIeHHus
HEeoOXOOUMBIX IapaMeTPoB (aMIIIMTYOLl M YaCTOTHI) H3ITyY4aeMOoro
CUTHaJIa, CTEIIeHW ero ocJabJIeHus ¥ BO3HUKAIOIIUX IIOMeX IJIS ero
IIpreMa, a TakKXKe aCHMMEeTPHH OTOKa (HellapaileIbHOCTH OCH II0OTOKa
ero 6eperam).

4.5.5.3 Takue uaMepeHus OOJIKHLI OBITh IPOBEOEHBI ITPU PA3/IMYHBIX
pexumax moroka. 4.5.6 [Ipyrue Bugbl 00CIeqoBaHUSI

4.5.6.1 Crnepyer nOpoBeCTH U3MepeHUE TeMIlepaTypel BOOBL B
pexumMax TeYeHHs C HU3KOM CKOPOCThI0O U CUJIBHBIM COJTHEYHBIM
IIPOTPEBOM  MJig  BBHISIBJIEHMSI o0jlacTeli CO  3HAYUTEIbHBIMU
rpagyveHTaMM TeMIIepPaTypHhl.

4.5.6.2 Heob6xoguMo TIpoBecTH OOCIegoBaHMe HA COOepzKaHUe
B3BEIIIeHHLIX HAHOCOB, 0COOEHHO B MECTaX, IIOJBEPXKEHHEIX IelCTBUIO
IIOANIOPOB ¥ MPUIHBOB. BajXHO OIIEHHUTH CIOCOOHOCTH IIOOIOPHO-
IIEPEeMEeHHOTO WJIH IIPUJINBHO-OTJIMBHOTO TEUYEHHWM HACHIIATh IIOTOK
B3BEIIIeHHLIMH HAaHOCAaMH.

4.5.6.3 B mnpepmosaraeMOM MeCTe YCTaHOBKM YJIbTPa3ByKOBOU
amnrapaTypbl HEOOXOOMMO M3MEPHUTh YPOBEHDb 3JIEKTPO- ¥ PafHOIIOMEX.
YacTtoTa U aMIIUTyda KaXKAOro MCTOYHMKA TOMEX, PETUCTPUPYEMBIX
nmpeoOpa3oBaTensIMM, [OOJIKHa OBITh y4dTeHa IIpU IIPOEKTHPOBAHUU
YCTPOMCTB LIyMOIIOAaBIE€HUS.

4.6 JKcImayaTallHOHHbIE TPeOOBaHHUS

4.6.1 DKCIlJIyaTalluOHHEBIE TpeboBaHUS OIIpPenensaTCs
He0o0X0IMMOCThIO 00ecIIeYyeHUsI U3MEPEHUsI OCHOBHBIX ITapaMeTPOB OJIs
BBIYMCJIEHUS PACXO0fla BOILI - CPEIHEH CKOPOCTH IIOTOKA U IIJIOMIAIN ero
KWUBOT'O CEYEHUSI.

CpemHIOI0 CKOPOCTb TOTOKa  HM3MEPSI0OT  HEeIOoCPeOCTBEHHO
YIIbTPa3BYKOBBLIM cmocob6om o TTOMOIIIBIO aKyCTUYECKUX
mmpeoOpa3oBaTeiel.
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[Tnomiafgs KMBOTO CEUYEHUS OIPENeNnsioT KaK (YHKIWUIO OBYX
IapaMeTpPOB:

- TnyOWHBI BOOBI, W3MEPEHHON VIILTPA3BYKOBLIM UKW [OPYTUM
OOIIETIPUHATEIM METOIAMU;

- TeoMeTpuyecCcKo (OpMBI IIONIEPEYHOTO CEYEeHUs  pYycCIa,
M3MEPEHHOTO B Pe3yJIbTaTe TOMOrpadpuiecKkor CheMKHU.

[To sTuM IIapaMeTpaM HeO6XOJII/IMO YCTaHOBUTE 3aBUCHMOCTD
OCHOBHBIX T€OMETPHUYECKHUX PA3MEPOB 2KHUBOI'O Ce€YeHHdA OT I"JIY6I/IHI)I
U 3aHEeCTH 3ITy CI)YHKL[I/IIO B BBLIUMCJIUTEIbHEIE OJIOKH H3MepHTeJ’IbH0ﬁ
CHUCTEMBHI.

4.6.2 HeobOxoguMoO IEepPUOOUYECKH TPOBEPSTH II0JIOKEHUE U
OpUeHTalui0 IpeobOpas3oBaTesiel, PEryasspHO KOHTPOJIUPOBATH HHO
pycila Ha yd4YacTKe H3MepeHus, He pexXe ONHOrO0 pa3a B TOOy H
00s3aTeJIbHO IIOCJIe JII00OT0 THUAPOJIOTUYECKOTro sBJIeHUs (IIaBOOKa,
MeXKeHU H T.11.). [Ipu medopManimm uinyu U3MeHEeHNN OTMETOK JHa pyciia
pacyeTHBIM pacxon OymeT copepzKaTh OMKOKY, HPOIIOPLMOHAIBHYIO
H3MEHEHUNI0 TeOMEeTPUYECKUX Pa3MepOB IIONEPEYHOT0 CeYeHUs. ITOT
dakTop OymeT BBI3BIBATH HAMOOJIBINIYI0 MOTPEUIHOCTL TIPU MaJbIX
pacxomax BOIHL.

4.6.3 OnpepgeneHue IJIOMIagU IIOIEPEYHOTO CEYEeHUs pyclia
4.6.3.1 OnpeneneHue ri1yOuHbBI

I'myOuHY BOOBI B pPyClie M3MepsSioT u00 caMol yJIbTPa3BYKOBOM
anmapaTtypod, aubo C TOMOIINbI0O YPOBHEMEPOB UM HaTYUKOB
OaBlIeHUS. YPOBEHDb BOOB M3MEPSIIOT OTHOCUTENBHO (PUKCHUPOBAHHOU
0a3bl caMOro CpelcTBa um3aMepeHus. K rnyOuHe BOOLI 3TO 3HAYEHUE
IIPUBOOSAT 4Yepe3 CUCTEMHYI0O KOHCTAHTY, CBSI3BIBAIOIIYI0 CpPEOHIOI0
OTMETKY [OHaA pycjla Ha yd4acTKe uaMepeHusi u 06a3y cpencTBa
H3MEepPEeHUsi. ATy KOHCTAHTY CJIeOyeT NepUuogudYeCKN KOHTPOJINPOBATh,
T.K. OHA 3aBUCUT OT CTaOUJIPHOCTU [HA pycja. CpeaHsis OTMEeTKa gHa
O3HayaeT CpedHUM ypOBEeHb JHa pycja B Ipefesiax U3MEepPUTEIbHOTO
ydacTKa OTHOCUTENbHO BBIOpaHHON O0a3bl. OTO 3HaA4YEeHUE CIEOyeT
OIpenensaTh U3MEPEHNEM OTMETOK OHa H3MEePHUTEIbHOT0 ydacTKa He
MeHee 4eM B 50 TouKax yepe3 paBHBIE PACCTOSIHUS 110 JHY.

4.6.3.2 OmnpenerneHue reOMeTPUYECKUX Pa3MepPOB pyciia
[TpOoBEpPKYy TeOMeTpPUYeCKUX pPa3MepoB pycia HeOoOXOOMMO TaKiKe

IIPOBOOUTE PETYyIIAPHO. HGO6XOJII/IM8_ BBICOKasl TOYHOCTL OIIpedeJIeHusda
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pacctosthuss (He xyxke 0,1 %), KoTopass HOCTUTAaeTCs OOBIYHOM
Tororpa¢gpuyecko cbeMKou. TpebyeMasi BHICOKAsi TOYHOCTh B JaHHOM
cnydae oOycCJIOBJIeHA TeM, YTO OJIMHA aKyCTHUYeCKOro Jiyda, KOoTopas
3aBUCHUT OT IIUPUHBI U [OJIWHBI MU3MEPUTENBHOTO y4YacCTKa, SABJISETCS
0a30BO¥ KOHCTAHTOM B BEIPAXKEHUHU ONpPenesieHUsI CKOPOCTH.

4.7 PacdyeT pacxoga H TpedoBaHHUA K
BBIYHCICHHUSIM

4.7.1 BeiuucneHue TUHEWMHON CKOPOCTH I10 PA3HOCTU BPEMEH

IlocTonHCTBOM cmoco0a BBIYUCIEHUS CKOPOCTU BOOBLI IO PAa3HOCTHU
BPEMEH IIPOXOXKIEHUS YIbTPAa3BYKOBLIMU HMMOYyJIbCAMHU [JIUHBI JTy4da
COOTBETCTBEHHO TI0 ¥ IMPOTUB ITIOTOKA SIBSIETCS €r0 HEe3aBUCHUMOCTDb OT
CKOPOCTHU 3BYyKa B CTOsS4el BoAe. TakuM 06pa3oM, TOUHOCTh pe3yJjibTaTa
BBIYMCIIEHUN CBSI3aHa TOJBKO C TOYHOCTBHIO M3MEPEHUS Pa3HOCTHU
BpPEMEH, KOTopasi MOXKeT OBITb O4YeHb BHICOKOM Yy COBPEMEHHBIX
3JIEKTPOHHBIX ITPUOOPOB.

4.7.1.1 Cuctemsl C IPIMOJIMHEUHEIM JIy4OM

CpenHI0I0 CKOPOCTh IIOTOKa BOIOBL B CJI0€ aKyCTUYECKOIro JIyda
mapajuleibHO ocu pyciaa Vi, wM/C, C TIOMOIIBIO CHCTEMEl C
MIPSIMOIUHENHBIM JIy4OoM U HOpeoOpa3oBaTensMu Ha oOoux Oeperax
(pUCYHOK 1) BEIYMCIISIOT IO YIIPOIIIEHHOU (hopMyIie

L (11

e
2eos@ \ 5 4 (3)

roe L1 - ojiMHa aKyCTUYeCKOoro nyda AA1, M;

@1 - YTOJI MeXOy CpegHUM HallpaBJIEHHEM IIOTOKA U aKyCTUYECKUM

Iy4doM, ... °;
t1 - BpeMs MPOXOXKIOEHHUS YyJIbTPAa3BYKOBOTO UMIIyJIbCa OT
npeobOpa3oBaTejisi A K IpeoOpa3oBaTteio A1, C;

t2 - BpeMs IIPOXOXKIOEHUs UMITyIbca OT IipeoOpa3oBaTtens Al K
npeoOpa3oBaTeriio A, C.
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4.7.1.2 CuCTeMHl C OTPaXXeHHBIM JIy4OM

CpengHIOI0 CKOPOCTH IIOTOKa BOILI B CJIO€ aKyCTHUYEeCKOrO Jiyda
rapajsejlbHO OoCU pyciaa VI, M/C, B CUCTeMe C OTpPaxKeHHBIM JIy4OM
1 nmpeoOpa3oBaTensiMU Ha OOHOM Oepery (PUCYHOK 2) BHIYMCIISIOT II0
YIOPOIIEeHHOU hopMyJie

i1 1

AN, (4)

roe L - ojiuHa OTpaXkKeHHOI'0 aKyCTUu4ecKoro inyda ARB, M;

Lp - TIpoekIus OTpe3Ka, OTrPaHMUYEeHHOro IIpeo0pa3oBaTeIsIMH,
PAcCIOJIOXXKEHHLIMH BRIIIIE M HHUXKE II0 TEeUYeHHI0, Ha OCh (JIMHHIO)
CpemHero HalpaBIeHHUS IOTOKa, M;

t3 - BpeMs IIPOXOXKIEHUS UMIyJibCa OT IIpeoOpa3oBaTesisi A,
pacIojIoKeHHOTO BHIINIE II0 TeYeHHI0 dYepe3 oTpaxarenb R Ha
IIPOTUBOIIOJIOKHOM Oepery o IpeoOpa3oBaTesisi B, pacronoxkKeHHOTO
HUXKe 10 TeYEeHUIO, C;

t4 - BpeMs IepeMelleHns UMIyJibca B 00paTHOM HamnpaBJIeHUH, C.

4.7.1.3 BeluucieHre pacxofa B OJHOIYYEBBEIX CUCTEMAX
B cucTtemax, rie CKOPOCTb OIIPeNesisieTCs C IIOMOIILI0 OOHOTO JIy4a,
HeoOXO0OUMO HaWTU COOTHOIIEHUWE MEXAYy M3MEPEHHOM CKOPOCTbIO U

CpeOHeu CKOPOCThIO B CeYeHUHU (KakK yKa3aHo B 4.3.2.2).

[To HaMeHHOM 3aBUCHUMOCTH U IITPU ee IIOCTOSTHCTBE PacxXxomd BOmbl Q,
M"~/C, BRIYUCJISIOT 10 hopMyJie

Q=CyVA, (5)

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

A - mnouangs IONepeyHoro CeUYeHus, M2 ;
Cy - OSMIUPUYECKM OIpeldelneHHBN K03PPPUImeHT (CKOPOCTHOU
KO3 UITUEHT).
(‘j PazHeweHWe PEKNAkL] B JOKYMEHTAX W HA calTe www.complexdoc.n
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3HauyeHue Ko3(pduuuenta Cy HaXOOAT B pe3yjibTaTe HU3MEPEHUU
II0JIell CKOPOCTEMN NPHU Pa3/IMYHBEIX pacXofgaxX U B Pa3/IMYHBIE IIEPUOHI.
OH MOZKeT 0CTaBaThCs ITOCTOSTHHBIM UJIM U3MEHSATHCS OUCKpeTHO. [Tone
CKOpPOCTEM U3MEPSIIOT C IIOMOIIbI0O OOBIYHOM TUAPOMETPUUYECKOMU
BEPTYILIKU WU MCHOJIb3ys YJIBTPA3BYKOBYIO CUCTEMY, €CJIM BO3MOIKHO
nepeMelleHne mpeobpa3oBaTerieil 1o riyouHe.

4.7.2 TlocmemoBaTeNIbHOCTh M YACTOTa OIpoca B MHOTOIyYeBOU
cucTeMe, XKOYyIUN pexkuM paboThl ITepron 0gHOTO IMKIIA U3TYYEHUS U
OITpoca BCeX IOTPYKEHHBIX B ITOTOK IpeoOpa3oBaTenei JOIKeH OBITh
TaKUM, 4YTOOBI M3MeEPSEMBIM pacXOf OCTaBajiCd NPAaKTUYECKU
IIOCTOSTHHBIM U OOHOBPEMEHHO OOCTATOYHHIM i 00pabOTKM maHHBIX
U3MEpPEHUN U TOJIyYeHUs 3HaueHus pacxoma. YToObl He BHIIIIU U3
CTposi IpeoOpa3oBaTesiv, HaXOOSAIIUEeCS B MOMEHT U3MEPEHUS BHIIIE
YPOBHSI BOOHBI, KOHCTPYKIIUS CUCTEMBI MOJIKHa oOecredyuBaTh OJISI HUX
KOYIUNE  pexXkuM  paboTel.  YIOOBIETBOPUTEJILHBLIM  PE3yIbTaT
OOCTUTAEeTCsI, KOTla CUCTEMA MOIKET BHIIIOIHATL He MeHee 30 ITOTHBIX
IIMKJIOB OITpoca BceXx ITpeoOpa3oBaTesiedl B MUHYTY. [Ipu MOBBIIIEHHBIX
TpeOOBaHUAX K HAJI€XKHOCTU U3MEPUTEIbHON CHUCTEMBI U YCTPaHEHUS
BIUSHUS BO3MOXKHBIX CO0€B IIpu ee paboTe II0 Pa3IuYHBIM IIPUYMHAM
YacToTa OIpoca OoJiKHa OBITh yBeJIudeHa.

4.7.3 BeruucieHue pacxXoga B MHOT'OJIY4YEBEIX CUCTEeMaXx

4.7.3.1 iamMepeHHe pacxofa yIbTPa3BYKOBBEIM CITOCOOOM aHAIOTUYHO
W3MEPEHUID pacxofga THUOPOMETPUYECKOM Beprymkou. OmHako
0COOEHHOCTBIO YJIBTPA3BYKOBOTO croco0a SIBJISETCS TO, UTO 0O0JIacTu
W3MEpPEeHUsT CKOpocTei  (IOCJIOMHBIE OTCEKHW) OPUEHTUPOBAHEL
TOPU30OHTAJILHO U paclpefesieHbl 10 BePTUKaIN.

4.7.3.2 JInsa BBHYUCIEHUS pacxoma Haubosee I1enecoo0pa3HbBIMU
SIBJISTIOTCSI CITOCOOBI, ITPU KOTOPHIX CYMMUPYIOTCST PaCXObl B TTIOCJIOMHBIX
oTcekax. KonmyecTBO U pa3Mepbl OTCEKOB (ILIMpUHA U BEICOTA)
OIPENENSIOTCSA KOIUYECTBOM IIap yJIbTPa3BYKOBHIX IIpeoOpa3oBaTenei
1 CXeMOM UX pacloJioKeHUs Ha oTKocax (Oeperax) pycia.

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

C, BBIUHCIIAIOT KaK CYMMY ITOCJIOMHBIX

Q; = ZQ;’:
il (6)

(‘5\ PasnelweHne peknatbl B A0KYMEHTaX M HA caifte www.complexzdoc.n

Ten.: +7 (405) 506.71-51, +7 (195) 506-78-57, info@complexdoc.ru 20



Baza HOpMaTUBHOU OOKyMeHTanuu: www.complexdoc.ru

Toe n - KOJIU4YeCTBO ITOCJIOMHEBIX OTCEKOB.

4.7.3.3 TIlpu o00paboTKe [OaHHBIX [OIIYyCKAeTCs IIPUMEHSTh
0o0IIen3BEeCTHEIE  METOObl  BBIYMCIIEHWST  HWHTerpajga -  MeTO[
MIPSIMOYTOJIbHUKOB M METOJ, TPalleli.

B mepBoM cnydae (PUCYHOK 3) CpedHel CKOPOCThIO B OTCEKE CUUTAIOT
CKOPOCTb B IIJIOCKOCTM JIy4a, IIPOXOOSIIEero dYepe3 OSTOT OTCEK.
['paHuLIaMd  OTCEKOB II0 TOPUW3OHTAJM  SABJISIOTCA  JIUHUH,
pacroyio’KeHHbIe Ha IIOJIOBUHE PACCTOSHUSA MEXAY COCETHUMU
rmpeoOpa3oBaTensaMu (JiydaMu) B ux oOInen maTtpuile. [lIupuHoi oTceka
SIBIISIETCS IIMPHUHA Pyclia Ha riyO0rnHe JaHHOTO Jiyda. Bo BTopoM ciy4dae
CPeOHIOI0 CKOPOCTh B OTCEKE OIPEeNessioT KaK CcpegHee OT OBYX
3HAYEHUU CKOPOCTH MOTOKa B IJIOCKOCTSAX JIy4del, OrpaHUYHUBaIOIINX
3TOT OTCeK. CpemHel WHIUPHUHOU OTCEKa SABJISIETCS CpegHee OT OBYX
3HAYEeHUU IIUPUHBI pyclia Ha TTyOuHe 3TUX JTy4den.

——

BepxHui oTcex Qg = Vylh - 0.5(hg - hy) )by

Ny 4
05(h + hy) Y : by 4 ]
TR .
0,5(h3 + hy) Q= Vy0.5(hy - hgby  p, ~
i
| i "/f
Ny 2 Q3= V,0.5(hy- )by .
0,5(hy + hq) —————e=at ; 2 q// =
fys 1 \Q N | &
0,5h, . Q= Vi05hby b, H ] &
Q, =0,8V,0,5h,b ra
OoHHBIR oToeK 1 bzt ‘ ! ‘ |

Pucynoxk 3 - [Ipumep pacyeTa pacxoga MeTOLOM IIOCIIOMHBIX CEYEeHUN

4.7.3.4 HeKOTOpBIMH OCOOEHHOCTSIMH OT/IHYaeTcs oOpaboTka
OAHHBIX B KpPaWHHUX OTCEKax. B MeTome HpPSIMOYTOJIbHUKOB BEPXHUM
OTCeK OTrpaHWYeH CHU3Yy JIMHHEH Ha paccTosHuu, paBHOoM 0,5
PACCTOSTHUS OT CAaMOTO BEPXHEro akTUBHOTO JIyda A0 COCEIHero CHu3y.
CBepxy OTCEK OTpaHWYeH BOOHOM ITOBEPXHOCTHI0. CpemHsisi CKOPOCTh B
OTCEeKe - 3TO CKOPOCTh, U3MEePEHHAasI BePXHUM aKTHUBHBIM JIy4OM.

CpemHsisi ImIMpUHA OTCeKa - O9TO CPefHss IIWpPUHa pPycCia,
BBIYMCJIEHHAsI KaK CpefHee 3HaYeHWe OT IIUPUHHI pPycjla B BEPXHEM
Jlyde ¥ MIMPUHBI pyclia 1o ype3aM Bopkwl. [locrenHee 3HaueHUEe MOXKET
OBITHL TIOJIYYEHO WHTEPIIONSAINEeN MEXOY U3BECTHBIMH 3HAYEHUSIMU
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IIUPUHBI PyCjla B IJIOCKOCTH CAaMOTO BEPXHETO JIyda ¥ B IIJIOCKOCTH
OnmuKaWImero K IIOBEPXHOCTH, HO He IMOTPYyXKEHHOT0 B TOTOK
nipeoGpa3oBaTeris.

BricoTOl OTCEKa SIBIISIETCH Pa3HOCTE OTMETOK BBICOT BEPXHETO JIy4da
U BOOHOU IIOBEPXHOCTH. Pacxop qgepe3 CaMblli HUMXHHU OTCEK,
OIMKaAMIITNH K OHY, BEIYUCIIAIOT I10 TAKOMY 2K€ IIPUHITUIIY.

4.7.3.5 UadopmMmaliyis, IMoaydeHHas OT JIyda, HaXOOsIIeTroCs B IIOTOKE
O0/IM3KO K ITOBEPXHOCTH, YaCTO ObIBAaeT HEOOCTOBEPHOU M3-3a IIOMEX,
BBHI3BAHHBIX IIOBEPXHOCTHBIM OTpaXeHueM CurHana. IlosToMy B
MIPUBEOEHHBLIX BBIIIE BBIUUCIIEHUSX €€ MCIIOIb3yIT TOJIBKO Kak
nHpoOpMaIMi0O O IIOJIOKEHUU CaMOM BBICOKOM TOYKU IIOTOKA I
ompepereHus MINPUHBI pyCiia 110 ype3aM BOMHI.

4.7.3.6 TIlpu o00paboTKe KpaWHUX OTCEKOB METOOOM Tpaleluin
HeoOXOOUMBI  OIIPEJEeNIeHHble YCIOBHBIE  pomyileHus (4.7.3.4),
Kacaromuecs CKOPOCTel IIOTOKa Ha ero MOBEPXHOCTH U y OHA, TaK Kak
9TU 3HAaYeHUSI HeOOXOOUMEI [IJIsl pacuyeTa CpegHel CKOPOCTH OTCEKa.

4.7.3.7 Tlpu HEOONMBIINX pa3Mepax MJOHHOIO OTCEeKa MOXKHO ITPUHSATH
cleOyolInue OONYIIeHUusA [Os OLIEHKH [OOHHOM U IIOBEPXHOCTHOU
CKOPOCTeN:

- HafIJIeHHYIO C IIOMOIITBIO BEPXHET O JIydad CKOPOCTH IIPUPABHMUBAIOT K
CpeJIHeI;I CKOPOCTH BEPXHET 0 OTCEeKa;

- IPUOOHHYIO CKOPOCThH OIPEHENSAIOT 0 3HAUYEeHUI0, HalileHHOMY B
BEPXHEM OTCEKe U KOPPEKTUPYIOT C IIOMOIIbI0 KO3(hPUIINEHTa,
HaAWOEeHHOTO SMIIMPUUECKUA (Hampumep TUAPOMETPUUECKON
BEPTYILKOM).

OOBIYHO 3TOT KO3GGULIMEHT JIEXKUT B Auamna3oxe ot 0,4 go 0,8.

4.7.4 BriuucieHue pacCXoda B MHOTOJIYYEBBEIX CHCTEMaX IIpH
IIPOIIagaHUM HEKOTOPHIX quefI

4.7.4.1 Tlpu ciay4yalHOM HCYE3HOBEHUU OTOEJIbHBIX JIydeu, u3-3a
OTKa30B B paboTe mnpeoOpa3oBaTeseil UM OPYTUX 93JIEMEHTOB
armapaTyphl, pe3yiabTaT U3MEPEHUM pacxXofa HOJIKeH ObITh BEIYUCIIEH
(TOYHOCTDH BLIYMCJIEHUS B 9TOM CJIy4yae MOXKET ObITh MeHble). CTEeeHb
YMEHBIIEHUSI TOYHOCTH OyIOeT 3aBUCETb OT OTHOIIEHUS YUCHIa
IIPOMAaBIINX JIydel K UHCJly HOEeUCTBYIOIIWX, a TakKXe OT UuX
B3aMMOPAaCIOJIOKEHUS.
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4.7.4.2 Tlpu cboe B paboTe HEKOTOPHIX IpeoOpa3oBaTesed pacyeT
ITPOBOMASIT II0 YKPYIHEHHBIM OTCEKaM, KOTOphble BKJIIOYAIOT B cebs
oTceku mnedeKTHHIX NpeoOpa3oBaTenell M KOTOPHIE B 3TOM Clydae
U3MEPSIOT  OMMXKAUIIUMU  OEUCTBYIOIIMMH  JIydaMu. AJITOPUTM
BBIYMCJIEHUN OOJIXKEeH 00eCHIeYUuTh IIPU 3TOM MHHHMAaJIbHOE CHUXKEHUEe
TOYHOCTHU pe3yjbTaTa U3MEPEHUMN.

4.8 I'panyupoBKa U IMOBEPKa
H3MEePHUTEJIbLHOH CHCTEMbI

4.8.1 T'pagyupOBKY H3MEPUTEJILHOU CUCTEMBL CJiefyeT IIPOBOOUTH
PeryiasipHoO ¥ B KaXAOM CJliydae H3MEHEHHSA TIeOMEeTPUYECKHUX
lIapaMeTpoOB pycCjla Ha YydYaCTKe H3MepeHusa. ['pagynpoBKa MOXKET
OCYWIIECTBJIATECA IMIPH IMOMOIIA THUAPOMETPUUYECKUX BEPTYIIEK WUIIHU
YJIbTPa3BYKOBEIX U3MEPUTETIEN CKOPOCTH.

4.8.2 OpHOJIy4YeBbIE CUCTEMEI C HEIIOABUXKHBIMU IIpeoOpa30BaTeIsiMU

B aToMm cnydyae HeoOxoamMa rpagydpOBKa C BEIYMCJIEHMEM CpeOHEeU
CKOPOCTH B CTBOPE II0 U3MEPEHHOMY IIOJII0 CKOPOCTEMN U HaXOXKOEHUEM
Ko3(d(duiimeHTa CKOPOCTH, KOTOPHIM CBSI3bBIBAa€T CPEOHIOI CKOPOCTH CO
CKOpPOCTBhIO, u3MepsieMouM  1mpeoOpal3oBaTtensmu  (popmyna D).
HaiigmeHHBIN KO3(QUIIMEHT CKOPOCTH B TaKOM ClIydae KOMIIEHCUPYET
TaKXe IMOTPEeUTHOCTH, 00YCJIOBJIEHHbBIE HETOYHBIM OITpeAesieHueM yriia
j, OO KOTOPHIM HAIIpaBJIeH JIyd II0 OTHOIIEHWIO K HalpaBIeHUIO
IIOTOKa, U AJIMHBI CaMOTI0 JIy4a.

4.8.3 OgHONMy4Y€eBble CUCTEMEI C TIOABUXKHBIMU IIpeoOpa30BaTesIIMU

B pe3ynbTaTe rpagyupPOBKH B 3TOM CJIy4dae OIPEessaioT Ty I'JIyOuHy,
Ha KOTOPOM cJjiefyeT YCTaHOBUTh IIOOBUXKHEBIE ITpeoOpa3oBaTeIn, YTOOH
M3MEPEHHBIM C UX IIOMOIIBIO Pacxoj ObLI paBeH CpemHeMy B KHNBOM
ceyeHuu cTBopa. C 9TOU 1eiblI0 HEOOXOOMMO, KaK U B IIPEeObIayIeM
Cclydae, OIpedesiuThb II0Jle CKOPOCTEeM C IMOCTPOEHUWEM OIIOPHl U
HaxXOXK[OeHHeM TJIyOWHBI, Ha KOTOPOM CKOPOCThL pPaBHA CpedHeN 10
ceyeHuro. [l HaXOXKOEHUS MOJII CKOPOCTENM MOXKHO HCIIOJIb30BaTh
TUIPOMETPUUYECKHNE BEPTYIIKU WY ITOPTAaTUBHLIE YIIbTPa3ByKOBLIE UJIU
WHbIE aTTeCTOBAaHHbIE U3MEPUTEIIN CKOPOCTH.

4.8.4 MeToauKa IOBEPKHU yIbTPA3BYKOBOU U3MEPUTEIBHON CHUCTEMEI
-1mo MU 1759-87 [1]. IlorpemHOCTHA IIOBEPOK M UX pe3y/IbTaThl - 1o TP
50.2.006-94 [2].
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4.9 IMorpemrHOCTH U3MEPEeHHH

4.9.1 OmpenerneHue MOTPEITHOCTEN U3MEePEeHUsI U UX 0003HAYEHUS -
mo PMI" 29-99 [3].

4.9.2 TlpemenbHyl0 MOTIPEIIHOCTH ONpedeleHUs pacxoja ©6Q
OIpenensioT no GopMyJie

_ 1,02, p2 , gl
8, =0, 455 +5 +52, -

rome Oy - mpenenbHass OTHOCHUTEJIbHAS TOTPEIIHOCTbh H3MEpPeHUs
CKOPOCTH;

On - TmpemenbHasT OTHOCUTEIbHAsT TMOTPEIIHOCTb UM3MEPEeHUs
TIyOuHBI;

Op - TmpemenbHass OTHOCUTEIbHAsT TMOTPENIHOCTb UM3MEepPeHUs
I PUHEL;

6n - IIOTPEIIHOCTD, CBsA3aHHaAd C O'PaHUYEHHBIM YN CJIOM queﬁ.

IIpemenbHYI0 OTHOCUTEIBHYIO IIOTPEITHOCTh U3MEPEHUST CKOPOCTH Oy
oIIpedessiioT Mo GopMye

2
8%t 5_f+ﬁ

By =454 + 82 +
n+u)\d 8 8)

roe 6 u OSs - COOTBETCTBEHHO IIpedeNlbHble OTHOCUTEIbHEIE
IIOTPEIHOCTH H3MEPEeHUs OJIUHBI JTyda L ¥ ero OpPOoeKIHHd Ha OCh
IIOTOKA S;

61 wm ©62 - COOTBETCTBEHHO IIpeOellbHLIE OTHOCUTEIIbHBIE
IIOTPEITHOCTH U3MEPEeHUsI HHTePBaJIoOB BpeMeHHu t1 u t2;

Bce mnpenenbHBIE OTHOCUTENbHBIE IIOTPEITHOCTH [OJXKHBI OBITh
OLlIeHEHBI IPU JOBEPUTENIbHON BEPOSITHOCTU 95 %.
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4.9.3 OTHOCUTEeJIbHBIE IIOTPEIIHOCTU OIpedesieHus IIUPUHBEL U
rnyOMHBI TpPU THIATEIbHOM O0O0CJIEHOBAaHMM U COOTBETCTBYIOIIEH
anmmapatype He mnpeBbimailoT 0,1 %. IToaTomMy mpu oOlleHKe O0OIei
TIOTPENTHOCTU UMHU MOXKHO TpeHeOpeyb.

4.9.4 TIorpellHOoCTh OIIpenesieHus yria MeXay akyCTU4eCKUM JIy4OM
1 6eperoBoi nuHUEN Takxke 0kKoJyo 0,1 % mpu mOomylIeHWU, YTO IIOTOK
napansneneH 6epery. OgHaKO eciu IIOTOK HellapasuieleH OeperaM, To
3Ta IMOTPENUIHOCThL CYIIeCTBEHHO yBenuuuBaeTcsa. B Ttabmuie A.1
IIpUBEeIEeHbl 3Ha4YEeHUS NOTPEIIHOCTEN B 3aBUCUMOCTU OT U3MEPSAEMOTO
yrjla ¥ CTEeIleHU HellapaJlJIeJIbHOCTHU OCHU II0TOKa Geperam.

4.9.5 B o0Omem crnydae IIpU HCIOIb30BAaHUM YJIbTPA3BYKOBOU
CHUCTEMBI C OOHHM aKyCTUYECKHM JIy4OM IIpefesibHasi HOTPEIIHOCTH
pa3oBoro omnpegeneHus pacxoga oOT =5 % mo =10 %. Ilpu

HCIIOJIb30BaHWM MHOT'OJIYUEBEIX CHCTEM IIpeleliIbHasd IIOTPEeIIHOCTh
Pa30BOT0 OIIpeaesiIeHusI paCXoga MEeHBbIIIe +5 %.

ITPUIIOZ2KEHUE A
(cipaBO4YHOE)

Ta0oIuUubI 3HAYEHUH
AKYCTHYECKHX IIapaMeTpoB,
BJINSIIOIIHMX HA IOTr'PEIITHOCTH

HU3MEepPeHHH

Tab6numa A.1 - CucremMaTudeckue IIOTPEIIHOCTH B HU3MEPEHUHU
CKOPOCTH IIOTOKA M3-3a OIMOKH Ha OOWH TpPagycC B OMpemesieHuH yria
(@ ITPU PA3IUYHEIX €TI0 3HAYEeHUSIX

(”-)\ PasnewgeH1e peknanrbl B 10KYMEHTaX M Ha caite
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HOl"peH.IHOCTB oripenesieHusd

Yron @ ckopocTH, %, 13-3a omuoOKu Ha 1°
B OIIPEJEIEHUN @
30° 1
45° 2
60° 3

Tab6nuira A.2 - CKOPOCTb 3ByKa B BOIIEe IIPU PA3JINYHBIX TEMIEpPaTypax

Temnepartypa, °C

CKOpOCTBh 3BYyKa
(mpubIM3uTENbHO), M/C

0 1400
10 1450
20 1485
30 1510
40 1530

Tab6numa A.3 - IlorpemHoCcT H3MepPeHUsT CKOPOCTH, BO3HUKAIOIIE
13-3a OMIMOKM B U3MEPEHUMN BPEMEHU IIPOXOKOEHUS YIbTPa3BYKOBHIM
HMITYyJIbCOM [JIMHBI JIy4da, IPHU Pa3/IMYHBIX [OJIMHAX Jy4da U paboumx
YacTOoTaX yYIbTPa3BYKOBBIX IIpeoOpa3oBaTeen

{‘j PasnelgeHe peknatrbl B A0KYMEHTaX M HA caidTe www.complexdoc.ru
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MuHUMabHOE
[TorpemHOCTh
IlnuHa yda, | pacCTOsTHHE OT OCHU Pabouyas
U3MepeHus

M Jiy4da 00 ITIOBEPXHOCTHU | 4acToTa, KI'1g

CKOPOCTH, M/C
WUJI¥ 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
(cnpaBO4YHOE)
buoanorpadusa

[1] MU 1759-87 T'ocymapcTBeHHasi cucteMa obecliedeHusI eOuHCTBa
n3MepeHu Pacxom BoObl Ha peKax U KaHajlaX. MeToouKa BHITTOJTHEHU S
M3MepPeHU MeTOOOM «CKOPOCTh - IIJIOHIaab»

[2] TIP 50 2 006-94 TocymapcTBeHHasi cucreMa oOecHnedeHUs
eIuHCTBa u3MepeHuu I[IpaBuna meTposioruu. [IopsigoK TpoOBeOeHUS
IIOBEPKU CPEICTB U3MEPEHUN

[3] PMI" 29-99 T'ocymapcTBeHHasi cucTeMa oOecrnedeHUsI eOUHCTBa
n3MepeHut Metposnorusi. OCHOBHEIE TEPMUHEI 1 ONIPEieIeHUs
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KntoueBrie CJI0Ba: HeOgoy4erT, pacxoagoMep, YIbTPA3BYKOBEIE
U3MEPUTEIIN CKOPOCTH, PaCX0oOd BOOLI, MHOI'OJIy4€BbEI€ CUCTEMEI
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