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TOCYIAPCTBEHHBINA CTAHJIAPT POCCHUHUCKON ®EJIEPAIINU

BO,I[OY']ET HA THAPOMECIHOPATHBHLIX H BOJOXO03MCTREHHBIX CHCTEMAX

ClIOCOb UBMEPEHUS PACXOJTIOB BO/Ibl C UCIIOJIb3OBAHUEM YJIbTPASBYKOBbBIX
(AKYCTUHECKHX) UIMEPHUTEIEN CKOPOCTH

Obdumme TexHHYeCKHe TpedoBanus
Water flow measurement in hydromelioration and water supply systems.

Manner of measurement of water discharge using the ultrasonic (acoustic) velocity meters.
General technical requirements

JMara seeaenna 2003—07—01

1 ObaacTs npuMeHeHns

Hacrosnimii cTaHIapT yCTAHABIMBAcT OOINHE TEXHHYCCKHE TPeDOBAaHHA K CHOCOOY HM3MCPCHHS H
VCIOBHAM TIPHMCHCHHS YIBTPA3BYKOBHX (AKYCTHUCCKHX) HM3MCPHTEICH CKOPOCTH C TCNBI0 M3MCPCHHA
PacXoIoB BOTE B OTKPHITHX BOJOTOKAX, peKaX, KAHATAX MIH 3aKPHITHEIX BOJOBOIAX CO CBODOTHOM MOBEpPX-
HOCTEBIO0 BOIEL METOIOM «CKOPOCTE — ILIOLIAIE>.

CraHgapT pacHpoCTpaHSeTCcs TOIBKO HA CIOC00, B KOTOPOM HM3MEPLIOT BpeMs PACIPOCTPaHEHHS
VILTPA3BYKOBEIX KONCOAHMI B BOTHOM MOTOKS (BPCMCHHEIC CXSMEI) M HE IPHMCHHM K IPYTHM CIIOCOOaM
YIETPA3BYKOBOIO 30HIMPOBAHHA, ITO3BOISIOMAM H3MEPATE CKOPOCTE BOIHOTO IOoToKa: ekt Hommepa,
CHOC Y/ILTPa3BYKOBHIX KOIeDaHMH, YACTOTHEIC CXCMEl H T.1.

2 HopMaTHBHBIE CCBLIKH

B HacTogImeM cTaHgAPTE HCIIOIBL30BAHEL CCHITIKM Ha CIeOYIOIINE CTaHOAPTERL:

IoCT P 51657.1—2000 BopoydeT Ha rHIPOMEIHOPATHBHEIX H BOOOX034HCTBCHHBIX cHcTeMax. Tep-
MHWHE H OIIpeIeIeHIs

T'OCT P 51657.2—2000 Bopoy4eT Ha THIPOMETHOPATHBHEIX 1 BOIOXO3SHCTBEHHBIX cHCTeMax. Me-
TOOEL H3MEPEHHS pacxona H o0heMa Boghl. Kimaccugpuramms

3 Onpenenenus

B HacrogmeM cTaHIApPTe MPUMEHSIIOT CASOYIONINE TEPMHUHEI C COOTBETCTBYIOIHUMH OIPeTeIeHISTMH:

aKycTHYecKHIf Myq: 30HA pacpocTpaHeHHS B XXKHIKOH cpeie MeXaHMIec KX KoleDaHWH aKyCTHIeCKOi
YACTOTH OT TOYCYHOTO HCTOYHHKA. OOLMHO aKyCTHICCKITH Ty HMeeT (hopMy KOHYCA, B BEPIIHHE KOTOPOTO
HAXOIUTCSA MCTOYHHK KonebaHWil. YTon IpH BepIliHHE KOHYCA 3aBHCHT OT YACTOTH AKyCTHYECKHX Komeba-
HHI — YeM BBHIIIC YACTOTA, TEM OCTPES YTOI KOoHyca (T.e. IVd HMeeT 00Jee Y3KYIO HAIIPaBICHHOCTE).

YABTPa3BYKOBOH Jay4: PAa3HOBHIHOCTE AKYCTHUECKOTO TYUA ¢ KONeOAHUAMH YIETPA3BYKOBOM TACTOTH
(ot 15 k'l 1 BHITTIE).

YABTPA3BYKOBOH HMINYIAbC: (DHKCHpyeMOe BO BPeMeHH eIHHHIHOS KOIeOaHne.

YABTPa3BYKOBOH MpeoGpazoraredsb: JaTunk, mMpeo0pasyIOMMi SMeKTPHIECKHE WIH SIeKTPOMATHHT-
HEIE KOTeDAHHMS YIABETPA3BYKOBOM YACTOTH B MeXaHHYecKHe (MCTOYHHWK) M, HAODOPOT, MeXaHMIecKHe
KoNeBaHus YIBTPASBYKOBOH YACTOTH B SNMEKTPHIECKHE MW MEKTPOMATHUTHEE (TIPHEMHUK).

YABTpazBEyKoBaa anmapatypa: KoMImeke mprubopoB, BKITIOUAIOIINI B cebs OIOKH TTHTAHWA, YIRTpA-
3BYKOBEIC IIPEC0OOPa30BaTEIIH, BIOPHYIHALIC IPHGOPET O71d 00pabOTKH H3MEDPHTEILHEIX CHTHAIOB, KOPPSKITHH
OIHUOOK M3MEPEeHNsT H MOIYICHH PEes3YILTATOB N3MEPEHN.

OcraneHble TepMHHE — 110 [OCT P 51657.1.

H3nanue ounHAIBLHOE
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4 Cnocod @3MepeHHsd

4.1 Ilpunuun uzMepenus

4.1.1 B ocHOBY MeTOIA MOMOKEH IIPHHITHIT H3MEPEHHS PASHOCTH BPEMEHH IIPOXOXKICHIS YIIETPA3EY-
KOBHIMH HMIIYILCAMH 0a30BOTO U3MEPHTSILHOTO YIACTKA MO HATPABICHUIO IBIDKCHHST ITOTOKA H IIPOTHB
HEro. BTY PasHOCTE MPH HSH3MCHHEIX XapaKTCPHCTHKAX KOHTPOIHUPYEMOro IIOTOKa (TeMIepaType, cojc-
HOCTH, KOHIICHTPAIIMHA B3BCIICHHEIX YACTHII W IpP.) CISAYET ONPEIACHATh CPSIHEH CKOPOCTBIO IBHIKCHHSA
BOMEL HA YIACTKE M3MEpPEeHHI.

4.1.2 bazoBHIi H3MEPATENBHEIN YIACTOK 38J2€TCT B BOTHOM IOTOKE MEK/TY ABYMS IYHKTAMH (TOUKAMH),
B KOTODEIX PACIIONATAIOT COOTBETCTBEHHO HCTOYHHK H IPHEMHHK VIIBTPAa3BYKOBEIX KOJIEOaHHI. YIIETpa3BYKO-
BEIE KOJMEDAHMS PACTIPOCTPAHSIIOTCS OT HCTOTHHKA K MPHEMHHIKY B BHAE «aKYCTHUISCKOTO TyIay.

IIpoexIns BeKTopa CKOPOCTH TTOTOKA Ha HATIPABICHHE PACTIPOCTPAHEHHS YILETPASBYKOBOTO HMITYIECA
HA3BIBAECTCS CKOPOCTRIO BIOJIb aKYCTHYECKOrD JIy4a.

4.1.3 g DOCTHXKEHHS MaKCHMAIBHON TOYHOCTH B H3MEPCHHH CPESIHEH CKOPOCTH IOTOKA HEoOX0-
ITUMO, YTOOR KOJIHYECTBO AKYCTHUSCKHX ITydel OBITO OB TOCTATOYHEIM I MOTHOTO MepeKpPHTHS €ro
JKHBOTO CEUCHHSI.

4.1.4 CpeoHOl0 CKOPOCTE CIOS IOTOKA V, M/C, BCKTOp KOTOPOH COCTABIACT YTON ¢ C BSKTOPOM
CKOPOCTH TIOTOKA, U3MEPEHHOIT BIOME AKYCTHIECKOTO Tyda ¥, M/c, BEMHUCISIOT o hopMyTe

V=1V, /coso. (1)

4.1.5 g A3MepeHHs pacxoiad KHUIKOCTH B OTKPHITOM DyCIe HEODXOOIMMO BHIIOIHHTE CICIYIOIIHE
TPeDOBAHMS:

d) UCTOYHHWK W MPHUEMHHK aKyCTHYECKOIO Nyda ITOJDKHEI DACNONAaraTeCsd Ha IIPOTHBOMOIOXHBIX
Deperax pycna BOTOTOKA;

6) yron ¢, ykazaHHH B 4.1.4, JoDKeH cocTaRmaTh 30°—60° 1719 MOCTHKEHHS ONTHMATRHOTO
COOTHOIICHHS MEXKITY Pa3pellarolci CIMOCOOHOCTHIO METONA, BOSHUKAKOIIMMH IIPH 3TOM TOTPSINHOCTSMH
" TpebyeMOoH MOITHOCTHIO YIETPA3BYKOBOH anmaparyphl (Tabmnrma A.1).

4.2 McnoanzopaHue YALTPA3RYKa I oTpefielleHHsl pacxoia BoJbl

4.2.1 Obmme xapakTepUCTHKH

Y IBETpasByKOBEIC H3MEPHTEIH IIO3BOSIOT H3MEDIATh OCPETHEHHYO CKOPOCTh IMOTOKA B IIPEACIIAX 30HbL
pacmpocTpaHeHNs aKyCcTHIecKoro myda. T1osToMy YIBTPAa3BYKOBRIE CHOCOOR! ST OTMpedeTeHHusT pacxoma
BOIEL CIIEAYET TIPHMEHSITE B KAYECTBE PA3ZHOBHJIIHOCTH METONA «CKOPOCThH — TUIOMANE». TeXHHIeCKue
TpeDOBaHUS TIPH UCIIONB30BAHUM YIETPA3BYKOBOH alMaparypel g 3THX LEIcH IIPUBEACHH B 4.4.

4.2.2 OTKpHTEE pycia

Y1eTpasBykoBOH cIOcod IS ONpeneIcHUs PAcXOd0B BOOH B PeKaX M KaHANAX MMECT DAL MPCHMY-
1ECTB Mepen MPYTHMH CITOC0DaAMH H3MEPEHHS PACXOTOB!

a) TOMyCKAET MeHee JXeCTKHEe TPeDOBAHMS K YIACTKY M3MEPCHMUS;

0) IIg rpamyvMpoBKH He TpeOyeT o8S3aTeIBbHOr0 MCKYCCTBEHHOIO 3alaHWS PA3HYHEIX DACXOIOB H
YPOBHEH TIOTOKA,

B) HE TPEOYET pacHONOXKECHHWS B INBIKYIICMCSH IOTOKE KAKHX-NTHOO MEeXaHHMYCCKMX ICTANEH M YCT-
POWCTB, ITO OCTABMIET CBODOTHKIM PYCTIO PEKH WIH KAHATA W, CIeNOBATETbHO, HE MEIIAET CYTOXOICTBY H
MHTPAITHH PHIOH;

I) HE 3aBHCHT OT IIOATOIUICHHS YYacTKAa HM3MCPCHHS H3-32 HCKYCCTBCHHBIX WIH C€CTECTBEHHEIX
nperpaln B HIDKHeM Obedhe KaHana HIN PSKH.

4.2.3 WsMepeHHe pacxoda BOOH B IOHMe

B Towm ciydae, KOryma moToK HEe BMEIIAETCA B OTHO PYCIO H MMEETCA CYIIECTBCHHBIH PACXOM B 06X0T
[JIABHOTO M3MEPHUTEIBHOIO CCUCHHS 110 ORIIMPHOH NoHME, €€ CISAYET PasieHTh C MOMOIIBK HEOONIBIIHX
CTPOUTENEHEIX pabOT HA PIM MPOTOK, B KAXKTOH W3 KOTOPBIX PACXON H3MePSIIOT oTnenbHo. Ilemecoobpas-
HOCTh PA3ACTACHUS TIOWME! YCTAHABIUEBAIOT TIPH MPOSKTHPOBAHWN.

4.2.4 WsMmepeHHe pacXxoda B BOTOBONAX 3aMKHYTOTO MOIEPEIHOTO CEUeHHS

YaeTpa3ByKoBOIT cIOCO0 MPUMEHSTIOT [T U3MEPEHHS PACX04 B BOTOBOIAX 3AMKHYTOTO TIOTIEPETHOTO
CCYCHM, BKIIOYasg TPYOOIIPOBOIEI, paboTalOIMHE B OE3HATIOPHOM pEXMME, KOIUIEKTOPH IPEHAKHOM W
THBHEBOM BOTEI, HE3ABUCHMO OT THIPABTHIECKUX ycrnoBuil. IIpu 3ToM He TpedyeTcs CXKaTHs MOTOKA H
H3MCHEHWS TEOMETPHH BOMOBOTIA.

2
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4.3 Cxempl pacnoloxeHnsa TATIHKOR (peotpasopaTeneii)

4.3.1 Ob0mme cBeIeHUs

MeTonpka MaMepeHHI CKOPOCTEil 3aBHCHT:

- OT KOJIHYECTBA HCIIONbL3YeMEIX IIpeodpasoBaTenecil yIbTPasBYKOBEIX KoONeGaHMH (aKyCTHISCKHX
TyHe);

- OT MECTOPACHONOXKCHIA Mpeodpa3oBaTeicii;

- OT HEOOXOIUMOH TOYHOCTH M SKCIUIVATAIMOHHONA HAIEKHOCTH H3MEPUTEILHEIX YCTPOKCTE;

- OT PECYPCOB I COXpaHCHHA H3MCPHUTCIRHEIX YCTPOICTB B padodcM COCTOSHHH (CTCIICHH PE3CPBH-
POBAaHHA CHCTEMEI).

B 3aBHCHMOCTH OT CTENEHH YIeTa BHIICIIEPEUHCICHHEX (DaKTOPOB IMPHMEHSIOT PA3IMTHEIE CXEMbI
PACHOIOXEHHSA YIbTPA3BYKOBHX TATYHKOB: OTHOIYICBEIC, MHOTOMYYCBEIC, C ITACCHBHEIMHA OTPAXKATEIIIMH.

4.3.2 OOHOIYYEBBIE CXEMBI

4.3.2.1 OpHomy4eBasg cxeMa BKIIOYACT TONBKO OIHY IIApY IIPeo0pa3oBaTeicH, (POPMHPYIONIYIO OJIHH
AKYCTHUYCCKHI IIy4, B MpedellaXx KOTOPOTO OIPEIe/ISIOT CPeIHI0I CKOPOCTE OMHOIO YYACTKa (CI0g) XHBOTO
CeUeHMS TIOTOKA (HampumMep my4 AA; Ha pHcyHKe 1).

MNpeobtpazosaTens B, MNpeobpazoearens A, BaaoBag nuHua

o —

Ccb noToka

P — e
———

Mpeobpazoearans A Mpeobpasceatens B

AmnvHanyua 1 Ly = AA,
OrwHa nywa 2 L, = BB,

Prcyrok 1 — Cxema pacrnonokeHns mpeobpasopareneii ¢ mepecekarmFMAcsT TyTaMH

Takyio cxeMy H3MEPEHHI NPHMCHAIOT, TONBKO KOTIA H3BSCTHA 3aBHCHMOCTE, CBA3LIBAIOIIAA CKO-
POCTh, H3MEPIEMYIO B MECTE PACTIONOXKSHII AKYCTHIECKOTO Ty4a, CO CpeTHEH CKOPOCThI0 MOTOKA MO Bee
IUIONIANH €0 XHBOTO CEYEHMS (PACXOIHOE COOTHOUICHHE).

4.3.2.2 Tlpwm ce30HHBIX H3MEHEHUAX PACXOTHOTO COOTHOIIEHHS B TeUeHHE JUIUTENEHOTO TIPOMEXKYTKA
BpPeMEHH HEOOXO0IHMO MPEeIyCMOTPETh BO3MOKHOCTD NEPEMEINEHHS TAPH YILTPA3BYKOBHIX IIpeobpasopa-
TeleH B BEPTHKATLHON ITIOCKOCTH, MTO MO3BOMHT MOMYYATE, 0 AHATOTHH ¢ HCIIOMB30BAHHEM THIPOMET-
PHYCCKHX BEPTYIICK, TIPOMHUIE BEPTHKAIEHEIX CKOPOCTEH, 4 TaKKC YCTAHABIHBATE IIPEo0GPa30BaTeIn B TC
MeCTd, TIe H3MepeHHAasd CKOPOCTh Hamboree 6IM3Ka K cpeTHeH CKOPOCTH BCETO MOTOKA.

4.3.2.3 Ce3oHHBIE NepeMellicHAS IpeodpasoBaTeNeii Ha APYTHE FOPH30HTAIH KUBOTO CEYCHHUS BO3-
MOXKHEI TIPH CIAeOYIOIIeM TpebOBaHHH: M3MeHEHHE VPOBHS BOIH B MECTE M3MEPEHHH B TEUSHHE OTHOTO
CC30HA TOMKHO OBITh HE3HAYHTCILHEIM HIH MCIICHHEIM, YTOOB MOXKHO OBIIO BOBPEMSA H3MSHHTE BRICOTY
PACTIONIOXKEHHST TIpeobpaszoBaTemne.

4.3.2.4 HegocTaTKOM OTHOIYICBOH CXeMHI SBISETCS OTHOCHTENLHO BEICOKAL MOTPEITHOCTE H3Mepe-
HHA M ¢¢ HEBLICOKAA HAICKHOCTL, T.K. B CIIydac OTKasa OQHOIO H3 MpeobpasoBareici cXema IepecTacT
pPadboTAaTh.

4.3.3 MHOroxy4eBBE CXEMBI

4.3.3.1 MHoromydeBHe cXeMH (C IBYMS M BOTBITM KOTHIECTBOM aKYCTHIECKHX TyUell) TIPHMEHSTIOT
MPH TaCTHX H 3HAYNTEILHBEIX M3MEHEHHSIX YPOBHS M PAacXoJd BOOHI, B TOM WHCIE H IIPH BOSHHKHOBEHHUH
MOJIIOPA CO CTOPOHH HIDKHETo Ohea, BAMIIOMEr0 Ha PACXOTHOE COOTHOIIEHHE, I MOXYIeHnsT Goee
TOYHOH CpeIHEH CKOPOCTH MOTOKA 0 BCEMY €0 CEYEHHIO 10 CPABHEHHIO ¢ OJHOIYYEBEIMH CXCMAMH.

4.3.3.2 Tpedyemoe KOIHMYECTBO AKYCTHUECKHX JIVYeH IIpH paspadoOTKe H3MEPHTEIBHOH CHCTEMBI
3aIMaI0T, HCXOOA M3 3aJaHHOH TOYHOCTH, HAOCKHOCTH, CTOMMOCTH, a TAKKE Pa3sMEPOB M KOHMHUTYPAIIHH
YUACTKA M3MEPEHHI.
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HsmepHTebHAY CHCTEMA TONMKHA ODCCIICYHTE ONPENEICHNAE ¢ 381aHHOH TOYHOCTBIO TIPOQMIS CKO-
POCTEH W TUIOMIATHA XWBOTO CEUCHWS IMOTOKA HA YJACTKE W3IMEPEHUS BO BCEM NTHAMA30HE YPOBHEH W
pacxoIoB.

4.3.3.3 [Ing obecricyeHHA OE30TKA3HOH padOTHl MPEIyCMaTpHBAIOT HOIOIHHTEILHOE KONMHYECTBO
«M3DBITOTHED AKYCTHUSCKHUX JTydeH, ITODH MpoNnajaHie OTHOTO WM HECKONBKUX MydeH W3-3a OTKA30B
WM MOBPEXKICHAN IpeodpasoBarelci 3aMETHO HE CHITKATO ODIIYI0 TOYHOCTh H3MEPEHHWI.

4.3.3.4 MHoOromayvYeBse CXEMHBI TPUMEHSIOT TAKIKE NMPH CI0KHOH TeoMeTpHYeCKOA (popMe mnorepe-
YHOTO CEYCHHS PEKW MM KaHANa.

4.3.4 CxeMHI ¢ IepeceKaIOMMMHCH TyYaMH

4.3.4.1 CxeMH ¢ NepeceKaMIMHACT TyIaMHA IPHMEHSIIOT, KOTIA HEBOSMOKHO OIIPEIeTHTE C TpeDye-
MO TOYHOCTEIO YTOT @ (4.1.4).

4.3.4.2 OmwmbKKW B oNpedellcHAN YITIa ¢ BO3HHKAKOT, KOTId OCh OTOKA HEINApaliclbHA OCH KaHAIa
(wH ero Heperam ), HAIIPHMED, M3-32 HCCHMMCTPHYHO (DOPMET CCYCHHA PYCia HIIH KOCOTO TIOIX0Ia TI0TOKA
K YIACTKY U3MepeHHsI. 1T oTIeHKH TIOTPEIlTHOCTH, BOZHUKAIONICH TP BEMHCIEHHN PACXOA B 3TOM CIyIae,
CIeIyeT MONb30BATECA TAHHEIMH TAONIHIEL A.l.

4.3.4.3 JInsa ycTpaHEeHH TOM MOTPEUIHOCTH HCIOMB3YIOT CXeMY CAMOKOPPEKITHH. YIETPa3BYKOBHE
npeodpazoBaTeI PasMEINAIOT TAKAM 00pa3oM, 9TOOK MOTYYHUTh OTHY WA HECKONBKO Iap NepeKpelHBa-
FOIIMXCS aKYCTHYCCKUX JIVYCH, paclioNaraiiuxcs Ha pasimyHbX IyorHax. Kaxknadg napa nrydell B omTHOH
TITOCKOCTH 00pasyeT CHMMETPUIHEH OTHOCHUTENEHO OCH PYCIA KpecT (PHCYHOK 1).

OcpenHeHKE IBYX THHCHHBIX CKOPOCTCH B IIPEIENax OTHOM MapH aKyCTHYCCKHX IyYcH TacT 3HAYCHUE,
OmM3Koe K JefCTBUTENLHON CpemHeH CKOPOCTH MOTOKA HAa MaHHOH rnybmHe. Ipu 5TOM BOSHUKAKOIINE
NIOTPEITHOCTH B 3HAYHTECIBHONW CTEIICHU KOMIICHCHDYIOTCS.

4.3.4.4 IIpu UCHOIL30BAHHUH TOM CXEMEI CIeIyeT BEIMOMHATE CIETYIONINE TEXHHIECKHE TPeOOBAHHI:

- AKYCTHMECKHE TyMH KAKTOM MAPH TOMKHE MePeCeKATRCS B CEPETUHE PYCNA, 4 UX TIPEOOPA3Z0BATETH
PACHONIATAIOT Ha MPOTHBOIIOIOXHEIX Deperax HANpOTHB OPYT Ipyra;

- HeoBXomuMOe KOMHYeCTBO MAp NMyUeH 3a7al0T € YIeTOM TpeOOBAHHST TIOBRIIICHHOW HAJEKHOCTH,
YTODB! COXPAHUTD XAPAKTEPHCTHKH CHCTEMEL B CIYYde OTKA30B B paboTe €¢ OTIEIbHBIX 3JIeMCHTOB (HAIPH-
MEp, M3-3a (PM3MYECKOTO MOBPEKICHAS ITpecodpaszoBaTeei).

4.3.4.5 HemocTaTKoM TPHBENEHHON HAa pHCcYHKe 1 cXeMB H3MepeHMsT SBIsIeTcsS TOT hakT, 4To
npeodpasoBaTeIu PACIIONOXKEHB HA 0DoMX Deperax pycia, MO3TOMY IOIXOISIIAEe K HUM KadeaIu TODKHE
nepecekaTh ero MOBEPXY WIH MO THY.

4.3.5 CxXeMHI C OTPaXKSHHBIMH Ty4aMH

4.3.5.1 CxemMa M3MepeHHSI C OTPAXECHHBIMH TYyIAMH TO3BOMSIET MPOTOXKHTE HA OTHOM Oepery Bee
HHQOPMAINIMOHHEIE W MMHUTAIOINE KAbemn YIBTPA3BYKOBONH W3MEPUTETRHON CHCTEMEI, He TIepeceKas pycra.
Tlepematonmnitii ¥ TPHEMHBIH TIPeodpPA30BATENN B 3TOM CTy9ae PACTIONOXKEHK! HA OTHOM Oepery M B3auMonch-
CTBYIOT Uepe3 TIACCUBHBIA OTpaxkaTenh, HAXQAIIHHCA HA TTPOTHBOMOIOKHOM CTOPOHe KaHama (pUCYHOK 2).

OTpaxarens R

———

Ocb noToka

e

Mpeobpasoearens B

MpeobpazoeaTtens A

O6wan anuHa nyya L = AR+RB

Prcyrok 2 — CxeMa pacnoloxeHHs NMpeobpa3osateicii ¢ OTpakeHHeM Jvdeil

= ’ =r
4.3.5.2 Bry cxeMy NpHMEHAIOT g CO30aHHA AKYCTHYCCKHMX Jydel OONBIICH AIHHBL, €CIH 3TO
HSOOXOOIUMO, YTOOH MOBEICHTE TOYHOCTD H3MCPCHHA.
4.3.5.3 IIpeHMymIeCTBOM CXEMEI ¢ MMACCHBHEIM OTPAKATCICM SBIACTCH TAKKC TO, YTO HA IIPIMOM H
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OTPaKCHHOM YYACTKAX aKyCTHYECKOIO JIy4ad MPOHMCXOINT KOMIICHCAIHS IIOTPEIIHOCTH, BO3HHMKAKOLICH
W3-33 HETOYHOTO OTpefeIeHNs HATIPABICHUS OCH TTOTOKA (4.3.4.3).

4.4 Bridop MecTOpacnonoReHHS ANNAPATYPHI

4.4.1 Qbmue TpebGOBAHUT K MECTY U3MEPEeHHST

Husg obecliedeHAST MUHHMANBHBIX MOTPEIIHOCTEH K YYACTKY HU3MEPSHHS NMPETbABISIIOT CICIYIOIINS
TpeOOBAHI:
HEM3MEHHOCTE (POPMEI TTOTIEPETHOTO CEMeHNST M TOPU30HTATEHOCTE MOTIEPETHBIX MPOQHICH THA;
OTCYTCTBUC HA Oeperax M JHE BOTHOH PACTUTEIBRHOCTH;
OTCYTCTBUE B BOTHOM TIOTOKE 30H HIH CIOEB € PARHON TOTHOCTHIO UIH CONEHOCTRIO;
OTCYTCTBHME OTPaKEHHS aKYCTHYCCKOIO JIydd OT JTHA WIH CBODOMTHOH MOBEPXHOCTH;

- MICHTHYHOCTh NPOMUIS CKOPOCTeH Ha BCEH INIMHE M3MEPHTEIBHOIO YYACTKE;

- OTCYTCTBHE B MOTOKE BOJEI A3PAITHHA ¢ 06Pa30BAHUEM TTY3EIPEKOB BO3IYXA;

- BOSMOXHOCTE MCTIOAL30BAHMS (TIPH HEOBXOTHMOCTH) CIEMHATREHEIX Mep T TTOTABTCHUS IeKT-
PHMECKIX TIOMEX.

4.4.1.1 I'eoMeTpHS NONEPEYHOTO CEUCHHA pycia

Pycno B npenenax y9acTKa H3MEPeHHAA JOIDKHO DBITE IPAMOIMHEHHEM C NApalIcIBHBIMHA OeperamMH.
IIpodmns gHA oT Gepera Ao Bepera JomKeH OHTH MPAKTHYECKH TOPH3IOHTATHHEIM. (DopMa MOMepeTHOTo
CEUCHUSI B 30HE M3MEPEHWS BBEpX W BHU3 MO TEUCHUIO JOIDKHA OCTABATHCI MOCTOSIHHOM. 3aBUCHMOCTH
MEXKIY TYOHHOH BOIE W TDTONIANEIO JXHUBOTO CEUCHHUS JIODKHA OHThL M3BECTHA W YCTOWYHMBA BO BPEMEHH.
VKIOH THA B TIpenenax yMacTKa U3MEpPeHHsT JOIGKEH ODeCTeTHBATE CTADMIBHYIO 3MIOPY CKOPOCTEH s
K&KIIOTO YCTAHOBHBIICTOCS PACXOIa BOIEL.

4.4.1.2 Hlupokne W MEIKHE PYCIa MOTYT OKA3aThCS HEMPUTOTHEIMHA 75T YIETPA3BYKOBRIX H3MeEpe-
Auii. Ecnu rmy0ouHa BOAR B KAHANE HE3HAYWTENRHA IO CPABHEHHIO € pasMepaMd caMoro KaHama, TO
AKYCTHYCCKHH JTy9 MOXET OTPAKATHECH OT JHA WA BOTHOM TTOBepXHOCTH. Ha mipeMHRI# TipeobpaszoBaTens
B 3TOM CIyvae OYIyT MOCTYNATE MPSMOH W OTPAKEHHRIN CUTHAMH, KOTOPEE OYITyT HAKIANKBATECS TPYT HA
TPYTa, BHEI3EBAS TOTOTHUTENIEHYIO MMOTPEITHOCTE H3MEPEHS.

H3mMepeHHS B MEIKHX PyciaX BOSMOXHEL, €CIM PA3HOCTh YaCTOT IPAMOrO M OTPAXECHHOTO aKyCTH-
YeCKUX JTy"el TIPEeBRIIACT OTWH TIEPHOT VIETPA3BYKOBOH BOMHBLL. DTO YCIOBHE OYIET BEIMOMTHEHO, €CTH
MHHHMANBHOE 3aTTyDiIeHHe (PACCTOSHHE OT MOBEPXHOCTH M THA IO OMICKAHIIEro AKYCTHUECKOTO Tyda)

M1, M, TIPEBHITIIAET CTEYIONIEe 3HATEHHE

hooso JLE 2)

min = 7’

roe L — IIuHa akycTHYeCcKOro Iyda, M;
C — CKOpOCTE 3BYKA B BoOe, M/c (Tadmuma A.2);
S — "acToTa yasTpasByYKOBOTO TpeodpazopaTensd, T11.

B Tabmuie A.3 TpedcTaBIcHE PSKOMCEHIVEMEBIC 3HAYCHHA B3aMMOCBI3aHHEBIX IIApaMETpPOB padodHX
YACTOT YIBTPASBYKOBEIX Mpe0dpasopaTelel, IMHH AKyCTHISCKHX JTydeil, MUHHMATBHBIX PACCTOSHHH MEXKIY
npeodpas3oBarelieM M BOTHOH IMOBEPXHOCTEIO HIH THOM H BOSHHKAIONINX IPH 3TOM HNOTPSIIHOCTEH HM3Me-
PEHHS CKOPOCTH (TIPH JOTYIIEHWH, UTO CpelHee BpeMd TIPOXOXKIeHNT YILETPA3BYKOBOTO UMITYIIECA OTIpe-
IOedeHO ¢ TOYHOCTBIO He MeHee 2 % mepmona BOnHHE +20 He.

4.4.1.3 BaumgHHe BOIHBIX pacTeHHIA

YyacToK M3MEPEHHS JODKEH OBITE CBOGOIHBIM OT BOIHEIX PACTEHHIl, KOTOPBIE CIIBHO OCIAGISIOT
AKYCTHICCKHIL CHTHAN H3-34 eT0 MOMIOMICHHA CAMAMHE PACTCHUAMH H OTPaXeHHI OT Pa3MEIIcHHBEX B HHX
MNY3HIPEKOB BO3IYXa.

4.4.1.4 BmmstHHe M3MeHEHHT TUIOTHOCTH BOJH HM3-34 TPATHEHTOB TEMIIEPATYPH H CONSHOCTH

IIpu HATMIMH B BOTHOM HOTOKE 30H HIH CIOEB, HMEKIIHX Pa3HYI0 TIOTHOCTh, OOYCIOBICHHYIO
TeMICPATYPHEIMH TPATHCHTAMH HIH PAsTHYHON COJISCHOCTBIO, aKyCTHUYCCKHI IV TIPCTSPIICBACT MPEIOM-
JMeHHEe U MOXET He JTOCTHTATh IIPHeMHOTO IIpeobpa3oBaTeid, UTO IPHBEIeT K MPOINMaTaHII0 CUTHATA. DTo
SIBIEHHE CMeqyeT VINTHBATE B MepHoT COMHETHOTO TIPOTPeBa METKOBOTHH B MeXKeHb H B IIIMPOKHX VCTRAX,
IIe MPOHHKAHME COMEHOM BOTH MOMKET BHI3BATH TPATMEHTH ILTOTHOCTH.

4.4.1.5 BmssHHe HAaHOCOB

IIpucyTcTBAE TBEPIBIX Tel, B3BEIIEHHBIX B BOME, ABIAETCA TMPUIMHON OCTableHHs (3aTyXaHWs)
H3MCPHTEILHOTO CHTHATA, dmarogapa >gdeKTaM oTpakeHHd 1 paccedHmng. B MecTax, Tde KOHIICHTpAITHI
B3Beceil bonpine 1000 MIr/1 B TedeHHe QIHTSIBHOTO IePHOZA HIH IIe HANCKHOCTD H3MepeHH 0co0SHHO
BasKHa, YABTPA3BYKOBOI METOI He MPHTOICH.
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4.4.1.6 Bmanxe nmpodHIs CKOPOCTeH MOTOKA

Mg 3MpeKTHBHOIO IIPHMEHEHHS CIIOC06a HEOOX0IHMO, YT00L NPOoIH CKOPOCTEH B pasiIHYHBIX
CEUEHUSIX M3MEPHTETBHOTO YIACTKA UMETH MHHUMANBHEIE OTTHIHSL.

H3meHeHre NpohUIs CKOPOCTEH HA YY4CTKE W3MEDPSHHS MOXKET OBITh BEI3BAHO BIMSHHEM HA IOTOK
KOH(HIYPAHKA THA, OeperoB MW BHANAKOINUX IPUTOKOB B MECTaX, PACIOIOXKCHHBIX HAa 3HAYMTCIBEHOM
YIAJIEHHH OT MECTa M3MEPEHHS BBEpX N0 TedcHHIO. Ilo3TOMY ciienyeT BEIOMpPAaTh H3MEPHTEIIEHEIA Y9aCTOK
Ha PACCTOSHHU He MeHee deM 50 A . (A, — HAHOOIbIIAs [TIyOHHA B KAHAJIE) OT CHIIBHBIX H3IMDOB pycia
WIH BIIAICHHA NPHATOKOB. ECIM HEBO3MOXHO HAMTH YYaCTOK, YHIOBICTBOPSIOMIMNN YKa3aHHEM YCIOBHAM,
TO CJIEIYCT MPEIyCMOTDETE:

- BHIDOP KOPOTKOMW M3MEPUTENBHON 30HE;

- ICTIONE30BAHNE TOTIOMHUTENRHEBIX TYUeH T Hosee TOTHOTO H3MEPSHHST CKOPOCTEH TI0 BEPTUKANH;

- KOMIICHCAITAIO HENAPAUICILHOCTH TIOTOKA ITyTEM HCHOME30BAHMA CXEM C TICPECCKAIOIAMHCS JTyIaMH.

4.4.1.7 BaugaHe aspallHH OTOKA

CHIBHASA aspallids NOTOKA (HAMIMIHE ITY3HPBKOB BO3OYX4) MOXKET BEI3BATH PACCesSHHE M OTPAKCHHE
YIBTPA3BYKOBHIX BONH, YTO IIPUBOAMT JHOO K CHIBHEIM IOMEXAM, THO0 K CYIISCTBEHHOMY OCNadICHHIO H
Taske TIPOTIATAHWI0 M3MEPUTENEHOTO cUTHANA. TT03TOMY H3MEPUTEMLEHEIN YIACTOK MOTKEH PACTIONATATECS
Ha HECKOJILKO KHJIOMETPOB HHKE [10 TSYSHHIO OT BO3MOXHOTO MECTA a3PpalMu (HAIIpHMED, OT BOAOCGPOCOB,
Nepenajios, TaM0 U MIOTHH).

4.4.1.8 BaugHue BHEIIHHUX 3ICKTPHYCCKUX MTOMEX

VAETpa3ByKOBAs ammmapaTypa CONEPKHT B CBOEM COCTABE TYBCTBHTEIRHEIC BICKTPOHHEIE TPHOODH,
Ha paboTy KOTOPEIX OKA3KBAIOT BIHAHHE BHCITHAC HICKTPHYCCKHE IO, HCTOYHHKH KOTOPEIX (HATIPHMED,
MOIIHKEE pamHoNepeJaTIMKH) MOTYT HAXOTUTRCS HA 3HATUTENEHOM (JIECITKH KHIOMETPOB) PACCTOSHHIL.
B 3Tux cayvasx OpH TMPOEKTHPOBAHHHW CHETYeT TPETYCMATPHBATE CTICHHANEHEIE MEphI IS BOpHOHL C
TMOMEXAMH.

4.4.1.9 OGecrieucHUE TPATYHPOBKH W TIOBEPKH YARTPA3BYKOBOM aNMapaTyphl

Bridop MecTa pacnoloXeHHs YIbTPA3BYKOBEIX IIPeoDPa30BATEICH IIPOBOIAT € YYSTOM TPeGOBaHMH
MPEIYCMOTPEHHOTO MPOEKTOM CIoco0a rPATyHPOBKH H IMOBEPKH U3MEPHTEIBHON CHCTEMEL.

4.5 TpeboBanusa K HHKeHepHOH CheMKe MeCcTa H3MepeHns

4.5.1 OGmMe NOMOXKEHHS

Ho Havama 3rana MpoeKTHPOBAHMSA JOJKHA OBITh IIPOBSACHA NCTANBHAS UHXCHEDHAS ChEMKA MECT-
HOCTH T ONeHKH (PaAKTOPOB, BIUIIONINX HA 3(h(heKTUBHYIO PAaboTy YIBETPA3BYKOBOM CHUCTEMEI, TIepEeIHC-
JneHHHX B 4.4. OHa BKIIOYAET B ce0d: PEKOTHOCHHPOBOYHOC ODCIEIOBAHNE, HCCIEIOBAHHUE TOIIEPEYHOTO
CCYCHM, U3MEPECHHUE TTPOMMIA CKOPOCTEH, HCCICIOBAHNE PACIIPOCTPAHECHHUS YIBTPA3BYKOBOTO CHTHANA H
NPH HeOOXOINMOCTH IPYIHe BHIB ODCIeNOBaHNs.

4.5.2 PeKOTHOCHHPOBOYHOE 0OCIETOBAHNIE

Takoe obcnemoBaHNe 0BOWUX DEPETOB PYCTA HA 3HAYUTENEHOM DACCTOSHUH BBEPX W BHHU3 MO TEIECHUIO
OT MECTA MpenmonaraeMoil YCTAaHOBKH M3MEPHUTENREHEIX TpeobpazosaTencii HeoDXOMUMO BHITIOTHUTE TS
BEISIBICHUS (DAKTOPOB, CHOCOOHEBIX MOBTHSITH HA PaBoTy cHcTeMBl. OHO TOIDKHO OHITH TIPOBEICHO TIPH
SKCTPEMATBHEIN 3HAUCHUSIX H3MEPSIeMbIX PACXOIOB, T.C. MPH MaBOOKAaX M MEXCHH.

4.5.3 HccaenoBaHHE IOICPESUYHOIO CEUSHHS

IlonepeuHoe ceveHHe pycia NOMICKUT 0DCICIOBAHUID BBEPX 110 TCUSHHIO OT MPEINONAracMOoro MecTa
YCTAHOBKM TIpeobpazoparteneil Ha paccTostHUH, B 10 pa3 TpeBHINAIOINEM ITHPHHY pycia, W BHH3 MO
TEYCHHIO HA PACCTOSHWH, B IIBa Pa3a IPEBHINAKIIEM IMHUPHHY pycia.

4.5.3.1 HMamepeHns myOMH B MNONEPEYHBIX CEYSCHMAX TOLDKHBI OLITH BBEIIIOMTHEHBI HECKOILKO pas,
YTOOH VOSIUTECA B CTAOMILHOCTH THA M Oeperob. Takue HM3MepeHHsT HYKHO MPOBSCTH:

- TIPW 3KCTPEMANBHO HU3KOM DAacxXoje;

- cpaszy TOCTe MABOAKA, TMOANOPA UIH 3HAYUTETEHOTO MOBHIEHWS YPOBHSI MOCTE TTPHINBA;

- BO BPEeMs BCEX CE30HOB.

4.5.4 H3mepeHnd npodHuia cKopocTeii

Cremyer NMpOBECTH HNETANBEHOS M3MCPCHHME CKOPOCTEH TEUcHHS Ha 0a30BOM YYACTKE H3MEPECHHS,
HCIIONB3YS IS 3TOTO, HAIIPUMED, THIPOMETPHYCCKHE BEPTYINKH.

4.5.4.1 JIomKHE OBTEH OOCIEIOBAHE MPOMIIN CKOPOCTeH He MEHEe 9eM B TPeX TONEPETHEX ceve-
HISTX, IO OTHOMY HA TPAHUTIAX DA30BOTO YIACTKA 1 OTHO B €T0 TIEHTPANTEHOH 9acTH. OTHOBPEMEHHO CIETYET
H3MCPUTh TEOMETPUYIECKHIE PA3MEDPEl CAMWX CEUCHHIA.

4.5.5 HccaemopaHHe pacIlIipocTpaHEHMs CHTHAIA

Ecnn BEIGpaHHEIE MeCcTa YCTAHOBKH IPeodpa3oBaTeici OTBCYAKT NPETBIBISICMBIM TPSOOBAHUAM, TO
CIeyeT TIPOBECTH MPEIBAPUTENRHEIE AKYCTHYIECKHE M3MEPEHHSI ¢ MCTIONB30BAHUEM TTOPTATHBHOM AKYCTH-

6
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YeCKOH amNMnapaTyphl i OIPeIelcHHS YCIOBHH paclpOCTPaHCHHMS YIIBTPA3BYKA. AIAparypa HOJCKHA
BKJIIOYATE HAOOpPH MpeodpaszoBarelcii M HEOOXOMUMBIX KPEIIEKHHEX KOHCTPYKIHH 01 WX BpeMeHHOH
YCTAHOBKH B DYCIE, 4 TAKKE BTOPHYHBIC MPHGOPHI, ITO3BOILIONIAC TCHEPHPOBATE H HAOIIOIATE ITHKIIEL
curHanoB 4actotod or 100 kI'm mo 1 mI'n. 3agepXKa NPHHATOrO CHrHANA OTHOCHTSIBHO MOMCHTA €ro
H3IYICHHS COCTABIAET NpuMepHo 70 Mc Ha Kaxnbele 100 M IIHHE AKYCTHIECKOTO MVUA.

4.5.5.1 OdopygopaHHe IMd aKyCTHUSCKOTo OOCIEIOBAHMA JODKHO BKIIOYATH, MO KpalHeH Mepe,
YeTHIpe TIPeodpasoBaTens I (GOPMHPOBAHHS MAPH MEPECeKAIOMMXCI IyUei 1 00eCIeYHBATE UX BEPTH-
KAJIBHOS CMEIICHHE I U3MEPEHHA CKOPOCTEH IMOTOKA Ha PA3HBIX IIyOHHAX.

4.5.3.2 AxkycTHYecKoe oOCNeoBaHHEe TIPOBOIAT JIJIA ONpeesieHId HeoOX0IHMEIX TIapaMeTpoB (amII-
JHATYABl W YacTOTH) HM3JIYy4acMOTO CHTHANA, CTCIICHH €T0 OCIalNIeHWS H BO3HHMKAKIIMX IOMEX IS €ro
MpHeMa, 4 TAKKe aCHMMETPHH TOTOKA (HEMAPaAUIeTEHOCTH OCH TIOTOKA €T0 Deperam).

4.5.5.3 Takue u3MepeHHd JOJDKHEI OBITH MPOBEACHEI IIPH PATHYHBIX PEXXHMAX MOTOKA.

4.5.6 Jpyrue BHIB 0OCICIOBAHIS

4.5.6.1 Crhegyer IIpOBECTH HM3MEPEHHE TEMIIEPATYPHL BOIBI B PEKMMAX TEUEHUSI ¢ HU3KOM CKOPOCTBIO 1
CHJIBHBIM COJIHCYHEIM IIPOTPEBOM IS BRISBICHHSA OOMACTEH CO 3HAYMTCILHBIMH IDATHCHTAME TEMIIC DATYPEL.

4.5.6.2 HeobxoouMo MPOBECTH OOCIeTOBAHNIE Ha COTep:KaHNE B3BElICHHBIX HAHOCOB, OCODEHHO B
MECTAX, MoIBePKEHHBX TeMCTBIIO TTOINOPOE | IIPHIHEOB. BaXKHO OMEHHUTE CIIOCOOHOCTE MOANOPHO-TIEpe-
MEHHOTO WIIH NMPIIHBHO-OTIHBHOIO TeYCHHH HACHIIATE IIOTOK B3BSIIEHHBIMHA HAHOCAMH.

4.5.6.3 B mpegnonaraeMoM MecTe VCTAHOBKH VIBTPA3BYKOBOH anmapaTyphl HEOOXOIMMO H3MEpPHTh
YPOBEHE JICKTPO- H pamHoIIoMex. YacTora M aMIDIMTYIAa KaXXIOro HCTOYHHKA IIOMEX, PEeTHCTPHPYEMBIX
npeodPa30BaATeIIMH, TODKHA OBITE YITCHA TIPH IIPOSKTHPOBAHHHA YCTPOHCTB IMIYMONOIABICHHS.

4.6 DKcnayaTalHOHHBIE TPpeGOBAHKA

4.6.1 BrcmyaTalMOHHEIE TPeSOBAHHSA OIIPEHEIIIOTCS HEOOXOMIHMOCTRIO OOECIIeYeHUST M3MepPEHIST
OCHOBHEIX TAPAMETPOB I BEMHCICHHS PACXOTa BOTH — cpegHeil CKOpPOCTH MOTOKA M IUTOINATH €T0
JKHBOTO CeUeHH.

CpegHIO CKOPOCTH MOTOKA HM3MEPSIOT HEMOCPSICTBEHHO YILTPA3BYKOBEM CIOCOOOM C TTOMOIIBIO
AKYCTHYCCKHX IIpeodpazoBaTeilcii.

ILmomank XHBOTO CEYEHHS OIPEIEHHI0T KaK (DYHKIHIO OBYX IapaMeTPOB:

- TIYOMHEL BOIH, M3MEPEHHON YILPA3BYKOBHIM HIH APYTHM OOIISIPHHITHM METOTAMH;

- TEOMETPHIECKOH (hOPMHE MONEPETHOTO CeUeHH PYCIA, H3MEPEeHHOTO B Pe3yABTATE TOMoTpadpuiec-
KO¥ CBEMKH.

IIo >TiM nmapamMeTpaM HeoDXOTIUMO YCTAHOBHUTE 3aBHCHMOCTE OCHOBHEBIX TEOMETPHUSCKHX PasMepoB
JKHBOTO CCUCHHS OT TTYOMHEL H 3aHECTH 3TY (WYHKITHIO B BEIIHCIHTEIBHEBIC OJIOKH H3MEPHTEILHON CHCTEMEL

4.6.2 Heobxognmo mepruogHIecKH MPOBEPATH ITOMOKEHAE H OPHEHTAIINIO MpeobpasoBaTeei, pery-
JEPHO KOHTPOIMPOBATE THO DPYCIA HA YYACTKE M3MEPCHHS, HE DPEXKE OTHOTO pasa B Tody H 00A3aTeNBHO
MOCIIE TI000T0 THIPOMIOTHYCCKOTO ABICHNS (TIaBOIKA, MCKCHH H T.11.). 1lpn gedropmanun iH H3MCHCHHH
OTMETOK ITHA PYyClIa PACUETHHIH pacxod OyIeT codepXkaTh OINHOKY, IPOMOPIHOHATLHVIO H3MEHEHHIO
TEOMETPHUISCKHX PA3MEPOB MOMEPETHOTO CEIeHHI. DTOT (PAKTOP OVIST BEI3HBATH HAMDOABIIYIO TIOTPEII-
HOCTE NIPH MAJIBIX PACXOAAX BOIEL.

4.6.3 OnpepnesieHye IUIOIAIH TIONEPEYHOIO CeYeHHd pycia

4.6.3.1 OmnpeneieHue IIyOHHEB

I'ny0uHY BOIEL B PYCJC H3MEPAIOT MHOO CaMOH VABTPAa3BYKOBOH anmapaTypoi, U0 ¢ IOMOIIBK
YPOBHEMEDOB WIH TATYHKOB TABICHHA. YPOBCHE BOIB H3MEPHIOT OTHOCHTCIBHO (DHKCHPOBAHHON Oa3hl
CaMOTo cpedcTea HaMepeHnsa. K IydiHe BOOHE 3TO 3HAUYEHHE MPHBOIAT Uepe3 CHCTEMHYI0 KOHCTAHTY,
CBSIZHIBAIOIIYIO CPETHION OTMETKY JJHA pyCiId HA YIACTKE M3MEpEHHT M a3y CpelcTBa M3MEpPEHHS. DTy
KOHCTAaHTY CICOyeT ICPHOOUYSCKH KOHTPOJIHPOBATE, T.K. OHA 3aBHCHT OT CTAa0WJIBHOCTH ITHA DYCHA.
CpenHsas OTMETKA THA 03HA4YacT CPSOHMH VPOBEHb THA PYCld B IIPEOCiaX H3MEPHTEIBHOIO YYacTKa
OTHOCHTEIBHO BRIOPAHHOH 0a3bl. DTO 3HAYMCHHE CICOYET OINPEICIATE H3MEDEHHEM OTMETOK THA H3MEDH-
TEIBFHOTO YUACTKA He MeHee UeM B 50 TodKax depes paBHEIE PACCTOIHHA MO THY.

4.6.3.2 OmpeneneHne TeOMETPHISCKHX PA3MEpPOB PyCia

IIpoBepKy reoMeTPIISCKHUX PA3SMEPOB PYCIA HEOOXOTHMO TAKKe MIPOBOIUTE peryadapHo. Heobxommma
BHICOKAS TOTHOCTE ONpeleieHnd paccTogAnS (He xyxe 0,1 %), KoTopas jocTaracTed o0BIHON ToImorpa-
(dbu4ccKoil cbeMKOM. Tpedyemasd BBICOKAS TOYHOCTh B IAHHOM <Iydac OOYCIIOBIICHA TEM, YTO JIHHA
AKYCTHIECKOTO JIy4a, KOTOPAsS 3aBHCHT OT ITHPHUHL H MIIHHEL H3MEPUTEIEHOTO YIACTKA, IBIIeTcd 0a30B0MH
KOHCTAHTOH B BEIPAXKCHHH OMNpeleTeHUS CKOPOCTH.
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4.7 Pacuer pacxoaa H TpeDOBAHHA K BBIYHCIEHHSIM

4.7.1 BrnruncieHHe THHEHHOH CKOPOCTH II0 pa3HOCTH BPeMEH

JocTOMHCTBOM cMocoda BEYMHCIECHHS CKOPOCTH BONB IO PA3HOCTH BPeMEH MPOXOXKICHHS YIbTPa-
3BYKOBEIMH HMIY/ILCAMH ITHHEL Iy4d COOTBETCTBCHHO II0 M IPOTHB MOTOKA ABIACTCA €TI0 HE3aBHCHMOCTE
OT CKOPOCTH 3BYKA B CTOS4eH Bome. TakuM oOpasoM, TOYHOCTD PEe3YIBTATA BEMMHCICHHI CBI3aHA TOMBKO
C TOYHOCTBI0 H3MCPCHHS pa3sHOCTH BPEMCH, KOTOpad MOXKET OLITE OYCHE BEICOKOH Y COBPEMEHHEIX
SMEKTPOHHBIX TIPHGOPOB.

4.7.1.1 CHCTEeMH ¢ OPIMOIHHEHHEIM JTyIOM

CpeaHIoln CKOPOCTE ITOTOKA BONH B CJI0¢ AKYCTHYCCKOTO JIy4a MApaliIciLHO OCH pycia Vi, M/c, ¢
MOMOMIBIO CHCTCMHEL C TMPAMOTHHCHHLIM JIydOoM H IMpcodpasoBareiagaMH Ha oDoHX Oeperax (pHCYHOK 1)
BEIYHCIISIOT MO VIIPOIISHHOH (hopMyIe

y_o_D (L 1 (3)
I — e
2059, |, 4
roe L, — OIWHA aKycTHYecKOro ayda AA;, u;
¢, — YIOJX MEXIy CPEJHHUM HANDPABICHUEM IIOTOKA W AKYCTHYECKHM JIYUOM, ... °;
f, — BpeMd IPOXOXICHHA YIRTPA3BYKOBOIO HMIIYIBCA OT Ipeobpasoparens A K Inpeodpasosare-

I A, c;
f, — BpeMsI IIPOXOKIEHMST HMIYIBCA OT MpeobpasoBarens A, K NpeobpazoBarenio A, c.
4.7.1.2 CHCTEMH C OTPAXEHHBIM JIVIOM
CpemHIOK CKOPOCTH MOTOKA BOJH B CJI0€ aKyCTHYECKOTO JIy4a MapalielkHO OcH pycna Vi, M/c, B
CHCTCMC C OTPAKCHHEIM JIYIOM M IIpcodpasoBaTefAMH Ha OTHOM ©Oepery (PHCYHOK 2) BEYHCILIOT M0
VIpOoIeHHOM hopMyTe

L2 (1 1 @)

rme L — OImHa OoTpakKeHHOTo aKyceTHdIecKoro myda ARB, Mg
I — mpoeknma oTpe3Ka, OrpaHHYcHHOTO IIPeofpas0oBaTeIaMH, PACIIONOXKCHHEIMH BHIIIC H HITKE IO
TCUCHHIO, HA OCE (JTMHHIO) CPCIHETO HATIPABICHHA IOTOKA, M;
f; — BpeMs! MPOXOXKICHUS HMIIYIbCA OT IpeobpasosaTenst A, PacIoNIOoXeHHOIO BHIILIE 0 TEYCHUIO
gepes OTPakKarelh R Ha NMPOTHBOIMOJIOXKHOM Oepery 10 mpeobpasoBaTels B, pacmonoKeHHOTO
HITKE 110 TeYeHHIO, C;
f, — BpeMs NepeMelleHHs MMITYIIbCa B 00paTHOM HallpaBIcHHH, C.
4.7.1.3 Bu4HCIcHHE pacxodd B OJHOIYYECBLIX CHCTEMAX
B cucTeMax, roe CKOpocTh ONPEIEIIeTCS ¢ HOMOIILIO OTHOTO Ty4a, HEOOX0IHMO HAalTH COOTHOILIICHHE
MCKIY H3MCSPCHHOM CKOPOCTRIO M CPEIHCH CKOPOCTHIO B CCYCHHH (KaK yKasaHo B 4.3.2.2).
1o HalIeHHOM 3aBUCHMOCTH H IIPH ¢ HOCTOSHCTBE PACXOL BOIE! (3, M>/¢, BHUHCIHIOT 110 (hopMyIie

Q:Cv VA: (5)

Ime ¥V — cKopocTh, HalieHHAS OMHOTYIEeRRIM M3MEpeHHeM, M/C;
A — IWIoWank MonepeuHoro CeYeHns, M2;
€, — DMIIMPHYIECKH ONpeNeleHHEIH KO(QOHIHEAT (CKOPOCTHOH KO3(DOHUIHEHT).
3navenne koxddunuecnrta €} HAXOOAT B PE3YIBTATE U3MEPEHHH MOICH CKOPOCTEN NPH DA3IWYHEIX
pacXonax ¥ B pa3MHIHEIE NepHOTH. OH MOXKET OCTABAThCS TMTOCTOSTHHBIM MITH U3MEHATRCS JHcKpeTHO. [lome
CKOpOCTEN U3MEPSIOT C TTOMOIIBIO OORMHON THAPOMETPHUIECKON BEPTYIIIKH WIIH UCTIONE3YST YABTPA3BYKO-
BYIO CHCTEMY, €CIIH BO3MOKHO TIepeMEITeHe TIpeobpazorareneli no rmyonHe.
4.7.2 IlocregoBaTeMLHOCTE M 9ACTOTA OMpPOCAa B MHOTONYIEBOMA CACTEME, KIYIIWH PeKUM padoTH
Ilepwon omHOrO HMKIA U3IYICHHS H OIIPOCA BCEX MOTPY;XCHHEIX B MOTOK MIPeo0pazoBaTeici J0JDKeH
OBITE TAKWM, YTOORI M3MEPSIEMEII PACXOI OCTABATCS MPAKTHYCCKH MOCTOSHHAEM H OMTHOBPEMEHHO JOCTA-
TOYHRIM 71 00paboTKH NMAHHEIX M3MEPEHUH U TIOMYIeHHS 3HAMEHNS pacxona. YToOk He BHIIITH U3 CTPOST
npeodpazoBaTenn, HAXOMSIIINAECS B MOMEHT W3MEPEHHS BHIINE YPOBHSI BOMEI, KOHCTPYKITMSI CHCTEMEI
TOGKHA 00eCTe MBATEL T HUX KIYIHH peXWM PAGOTH. YTOBIETBOPHTENBHEIN Pe3yThTAT TOCTUTACTCS,
KOTTa CUCTEMa MOXET BHIIONMHATE He McHee 30 IMOTHBIX [IHKIIOB OIIPOca BeexX IpeodpaszopareiicH B MHHYTY.
TIpu TOBHINIEHHKX TPEeQOBAHUSAX K HATEKHOCTH W3MEPUTEIRHOM CHCTEMEl W YCTPAHEHWS BIHSHHS
BO3MOXHEIX COOCB TIPH ¢ padOTe MO Pa3sNHYHEM IMPAYHHAM YacTOTa OIIpoca TODKHA OBITh YBEIHYCHA.
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4.7.3 BrludcieHHE pacxodd B MHOTOIYYEBBIX CHCTEMAX

4.7.3.1 HMsmepeHHEe pacx0ia yIBTPA3BYKOBHIM CHOCODOM AHAIOTHYHO M3MEPEHHK) PACXONA THAPOMET-
PHYECKOH BepTYIIKOU. OMTHAKO OCODCHHOCTEIO YIBTPA3BYKOEOTO CII0C00a SBIASTCS TO, 9T0 OONACTH H3MEPCHHS
cKopocTeil (MOCTOHHECE OTCCKH) OPHCHTHPOBAHE TOPH3OHTAILHO M PACIIPEICICHE 110 BEPTHKATH.

4.7.3.2 JIn1s BHYHCICHHA pacxoda Haubolee MeNIecoodpasHEIMH ABISIOTCI CIIOCOOH, TIPH KOTOPHIX
CYMMHPYIOTCS PacXoOkl B MOCTOHHEIX OTceKaX. KonmdecTBO M pasMephl OTCCKOB (IIMPHHA M BEICOTA)
ONPEJISTSIIOTCST KOMWIECTBOM TIADP YIBTPA3BYKOBRIX IIPE00pa3oBaTeNiei W CXeMoH WX DACTIONOXKEHHS Ha
oTKocax (feperax) pycia.

Odmmit pacxod (,, M3/c, BEMUCIAIOT KAK CYMMY HOCIOMHBIX pacxonoB (; mo dopmyne

! (6)
QS = z Q[‘ L]
i=1

i=

IIe 7 — KOIMYECTBO IOCIOMHEIX OTCEKOB.

4.7.3.3 TIpn 00paboTKe JAHHEIX HOITYCKASTCI TIPHMEHSITH ODIEN3BECTHBEIE METOIH BEMHCICHHI
HHTETpayia — MeTod IPIMOYTONBHHKOB H METOI TPallcIHA.

B meppoM crydae (pHCYHOK 3) cpemHeH CKOPOCTHIO B OTCEKE CUMTAIOT CKOPOCTH B TIOCKOCTH TTy4a,
MNPOXOIANIICTO 9epe3 3TOT OTceK. I'paHAIIAaMH OTCEKOB II0 TOPH30HTANH IBITI0TCA THHHAH, PACcIIOIOKCHHEIC
HA TIOJIOBHHE PACCTOSHUL MEXKIY COCSITHHMH NpeobpazosaTensMu (IydamMu) B ux obdbmeit matpurne. Iln-
PHHOM OTCEeKa SABISeTCd IIMPHHA PYCla Ha TIYOMHE JaHHOTO My4da. Bo BTOpOM caydae CpeTHIO CKOPOCTh
B OTCEKe OMNPEISNIIOT KAK cpelHee OT IBYX 3HAUCHHI CKOPOCTH MOTOKA B IIOCKOCTIX MydeH, orpaHAdIH-
BAIOIIUX 5TOT oTceK. CperHel MUPUHON OTCEKa SBISeTCS CpeTHee OT OBYX 3HAYCHHI IMHPHHEL Pycla Ha
IIyOHHE 5THX IYYCH.

BepxHuii oTcek Qg = Vy(h - 0,5(h5 - hy))by

Jiyu4

0.5(hs + hy) N
Ty 3 1 -
0,5(hy  hi) Qq=V05(hy- by,
| q/?(
Mzt Qa = V,0,5(h4 - hy )by e
0,5(h, + h1) 7 N ) p 1 &
¥ 2 1 ’/ .
My 1 \Q &
0,5h, v L Q= Vi0.5hby b, o
= 0,8V,0,5h,b &
[oHHBIA OTCEK Q 1 1 !
b

Prcyrok 3 — TIpumep pacdeTa pacxoma METONOM TTOCTOHHBIX CeTeHIi

4.7.3.4 HekoTopbIMH 0COBSHHOCTAMH OTIHYAETCH 00paboTKa JaHHLIX B KpaHHHX oTceKax. B MeTome
NPIMOYTONEHHKOB BEPXHHH OTCCK OrpaHuYcH CHH3Y THHHCH Ha paccTOogHHH, papHOM 0,5 paccTogIHHA OT
CaMOT0 BEPXHETO aKTHBHOTO NMy4a IO COCETHEro CHH3Y. CBEepXy OTCEK OrpaHMYCH BOTHOH IOBEPXHOCTEIO.
CpeoHss CKOPOCTE B OTCEKE — PTO CKOPOCTE, H3MEPEHHAS BEPXHHM aKTHBHEIM TYIOM.

CpenHgd MHPHHA OTCEKa — PTO CPeOHAd IMMPHHA PYCIA, BRYHCICHHAS KaK cpeoHee 3HAYCHHS OT
IIPHHALL Pycia B BepXHEM JIyde W IIHPHHH pycla mo ypesaMm Bogwl. ITocnmenHee 3HaYeHHMEe MOSKET OBITH
MOTYy4eHO HATEPIIOISMHCH MEKIY H3BCCTHREIMH 3HAYCHHAMH IMHPHHEL PYCIA B INIOCKOCTH CAMOTO BEPXHETO
My4a M B TDTOCKOCTH ONIIKAIIEro K MOBEPXHOCTH, HO HEe ITOTPY;KEHHOTO B MOTOK IMPeobpazoBaTeisd.

BricoTo# oTceKa SBISETCs PA3HOCTh OTMETOK BEICOT BEPXHEIO JIy4a H BOJHOH NOBepxHOCTH. Pacxos
Yepe3 caMBIf HIDKHHR OTCeK, OMITKANINHA K JHY, BEITHCISIOT IO TAKOMY K¢ TIPHHITHITY.

4.7.3.5 HMnudopmanumd, IMOJIyYeHHAS OT Iy4a, HAXOALIIEIOCH B IOTOKE OIH3K0 K IIOBEPXHOCTH, YACTO
OBIBAET HETOCTOBEPHOI H3-3a TMOMEX, BHI3BAHHEIX MOBEPXHOCTHBRIM OTpakeHHeM cHrHana. Ilostomy B
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NIPUBEICHHBIX BHIIIE BBEMHUCICHUAX €€ HCIONB3YIOT TOINBKO KaK WH(GOPMAIIAI0 O TONOXECHHH CcaMoH
BEICOKOH TOYKH MOTOKA I OMPeAcICHHS NIMPHHEBI PyCla M0 Ype3aM BOIHL.

4.7.3.6 IIpm ob6paboTKe KpaHAX OTCEKOB METOIOM TPAIEITHI HeOOXOTHMEl ONpeIe e HHBIE YCIIOBHEIE
Jomymienud (4.7.3.4), Kacalomuecsd CKOPOCTEH IMOTOKA HA €ro IMOBSPXHOCTH H YV IHA, TAK KAaK OTH 3HAYCHHL
HeOOXOTUMEL JUTST pacdeTa cpeaHeil CKOPOCTH OTCeKA.

4.7.3.7 IIpun HeDOIBIIMY pasMEpax JOHHOTO OTCEKd MOXHO NPHHATL CISOYIOIME JONYIIECHMS IS
OIIEHKHA OJOHHOH W MOBEPXHOCTHOM CKOPOCTEI:

- HAWTEHHYIO C TIOMOIITHIO BEPXHETO YA CKOPOCTh TIPHPABHUBAIOT K CPeTHEH CKOPOCTH BEPXHETO OTCEKA;

- IPUIOHHYIO CKOPOCTE OIIPEACIAIOT 10 3HAYCHHUID, HAMIECHHOMY B BEDXHEM OTCEKE M KOPPEKTHPYIOT
¢ TIOMOIIEIO KO2hGHITHCHTA, HAHICHHOTO YMIIHPHYCCKH (HAIIPHMED THIPOMETPHICCKOH BEPTYIIKOI).

OBBMHO 5TOT KO3(MMHUUHEHT deKuT B guanasone ot 0,4 no 0,8.

4.7.4 BrHcIeHHE pacXola B MHOTOMYICBEIX CHCTEMAX TIPH MPONANTaHWH HEKOTOPHIX Tyvueil

4.7.4.1 IIpu crydafiHOM HCUe3HOBSHIH OTICILHEIX TyUeil, 113-34 OTKA30B B paboTe MpeodpasoBarenei
WIH IPYTHX SMCMCHTOB alIlapaTyphl, Pe3yIETAT H3MCPCHHH pacxoda MOJKCH OBITH BEIYHCICH (TOYHOCTh
BEYHMCJICHHAS B 3TOM CIYYac MOXET OBITH McHBIIC). CTeNeHb YMCHBIICHUA TOYHOCTH OYIET 3aBUCETh OT
OTHOIIEHHST TUCTA TIPOTABIINX Ty9el K THCTY NeHCTBYIONAX, 4 TAKXKE OT WX B3aAUMOPACTIONOXKEHHS.

4.7.4.2 Ilpn cboe B paboTe HEKOTOPHIX IpeobpasoBaTeNnei pacdeT IPOBOIAT I0 YKPYIHEHHBIM
OTCEKAM, KOTOPHE BKIIOUAIOT B cebs OTCceKH MeheKTHRIX TIpeobpazoBaTeneii U KOTOPHIE B 3TOM CIyYae
H3MEPAIOT ONKAHITAMH ICHCTBYIOIIMMHE Ty9aMi. AJITOPATM BEIYHCICHHHA TODKCH ODECTICYHTE IIPH 3TOM
MHUHHMATBHOEC CHIDKCHHE TOYHOCTH PE3yIbTaTa U3McPeHHH.

4.8 T'panyupoBKa H MOBepKa H3MEPHTENLHOR CHCTEMBI

4.8.1 TpanyndpoBKY HU3MEPUTEIBRHON CHUCTEMEl CIeTyeT TPOBOTHTE PETYMSIPHO M B KAKIOM CIyTac
H3MCHEHWS TEOMETPHIECKUX TAPAMETPOB pPycla HA y9YacTKe u3MepeHus. I pamyHpoBKa MOKET OCYIIEeCT-
BISTHCS MIPH TTOMOIIHA THIPOMETPHYCCKUX BEPTYIICK HIH YIBTPA3BYKOBEIX H3MCPHTCICH CKOPOCTH.

4.8.2 OOHoOIY4YeBLIS CHCTEMEI ¢ HETIOABHZKHBIMH TIpcofpa3zoBaTeIaIMi

B sToM cnydac HeoOXxomuMa IrpadyHpPOBKA C BEYHCICHHEM CPEIHEH CKOPOCTH B CTBOPE IO U3MEPCH-
HOMY MONK CKOPOCTEH W HAXOXKICHHEM KOXp(MHITMCHTA CKOPOCTH, KOTOPBIH CBI3HBACT CPETHIOK CKOPOCTh
CO CKOPOCTEBIO, M3MepAcMoit peodpazoBaTteaamu ((opmyna 5). HafineHHEH Ko3hDHUIMEHT CKOPOCTH B
TAKOM CIIyHMae KOMIIEHCUPYET TAKSKE TOTPEITHOCTH, 00YCTOBIEHHEIE HETOMHEIM OMpPeNeicHUEM YTIAa ¢, TIOJT
KOTOPHM HAMPAaBICH Tyd M0 OTHOIICHUIO K HAMPaBIECHWIO TTOTOKA, W IIMHK CAMOTO JIy4a.

4.8.3 OQnHOMYUEBHIE CHCTEMEI ¢ TOTBICKHEIMH MPeodpazoBaTeIIMHa

B pesynbraTte rpamydMpoOBKH B 3TOM CIIy4Yac OMPEIEISIOT TY [IYOHHY, Had KOTOPOHM CIEOyeT YCTAHOBHTh
MOIBWIKHEIE IPe00Pa30BaTENM, YTODE! M3MEPEHHEIH ¢ MX IMOMOIIBID PACXOI OBUT PABCH CPEIHEMY B XKHBOM
ceveHIH cThopa. C 3TOMH MeTkio HEODXOMHMO, KAK W B MPENEUTYINEM CIy9ac, ONPeIeTHTh TTONe CKOpocTeH
C IOCTPOCHHEM DITIOPE! M HAXOXICHUEM IITyOHHEL, HA KOTOPOH CKOPOCTH PABHA cpeTHEeH 1o ceueHmio. JIns
HAXOXKITEHWST TONS CKOPOCTEH MOKHO HCIIONh30BATE THIPOMETPHUISCKHE BEPTYIIIKA WIN TIOPTATHBHEIE
YIBTPA3BYKOBEIC HIIH MHBIC aTTCCTOBAHHBIC H3MEPHTEIH CKOPOCTH.

4.8.4 MeTOooHKA MOBSPKH YJBTPA3BYKOBOH M3MEPHTEIBHON cHcTeMEl — o MW 1759—87 [1]. Ilo-
TPENTHOCTH MMOBEPOK M MX pesynrbTaTel — o TP 50.2.006—94 [2].

4.9 TlorpeniHocTH M3MepeHwHil

4.9.1 Onpegenenne MOTPeITHOCTEH M3MEPEHNT H HX 0003HaYeHNI — mo PMT 29—99 [3].

4.9.2 TlperenbHylo MOTPENTHOCTD OMpPENENeHAs PACXOIA 8 ONPENENIOT Mo (HOPMyITe

p=t\/82+82+82+582, 7

e &y — MpegeTbHas OTHOCHTETBHAS TOTPEITHOCTE M3MEePEHHST CKOPOCTH,
d, — TpereIbHasg OTHOCHTSIRHAS TIOTPEITHOCTE H3MEPCHNA TTTyOHHEL
O, — TIpemenbHAsT OTHOCHTETBHAS TIOTPENTHOCTE W3MEPSHHST ITAPUHE;
d, — MOTPEITHOCTE, CBA3aHHAA C OTPAHHICHHBEIM YHCIOM TYUCH.
IIpegenbHYI0 OTHOCHTEIBHYIO HOTPEITHOCTE M3MEPEHHM CKOPOCTH &y ONPEIeIIOT 1o hopMyTe

2
ExtY (67 &2 (8)
4824824 |12 |2L4 2
Oy LEUS | [t 3]

e &; M &g — COOTBETCTBEHHO TIpeIe/hHEE OTHOCHTETEHEIE TTOTPEITHOCTH N3MEPEHNS TITMHEL JIyda
L ¥ ero npoekuuu Ha ock IIOTOKA )

d; H 8, — COOTBETCTBEHHO IIpeleIbHBIC OTHOCHTENBHEIE ITOIPSIIHOCTH H3MePeHHT HHTEPBAIOB Bpe-
MEHHU f; H b;
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Bee npemenpHEIE OTHOCUTENBHEBIE TTOTPEINHOCTH JOLKHE! OBITH OIIEHEHE! TIPH TOBEPHTEILHON BEPO-
STHOCTH 935 %.

4.9.3 OTHOCHTEIBHEIE MOTPEIIHOCTH ONPEACICHUS IMHPHHEL M ITTYOHHEL IIPH TIHATSIBHOM OOCIEI0-
BaHHHM 1 COOTBETCTBYIONICH anmapaTtype He npeprimaioT 0,1 %. ITosToMy npH olleHKe 0B1Ieil IorpelnHOCTH
HMH MOXKHO IpeHEOpeYD.

4.9.4 IlorpeltHOCTE OIPEOSICHAS YITId MEXIY aKyCTHYECKHM JIy40M H OeperoBOi JIMHHCH TaKKe
okono 0,1 % npu JonylneHUH, 170 MMOTOK NapamieneH Sepery. OTHAKO eC/IH NOTOK HeTNapaieIeH Oeperam,
TO 5Ta MOTPSIIHOCTE CYIIECTBECHHO YBelImduBacTcd. B tadmume A.l IpHBEICHE 3HAYCHHS ITOTPEITHOCTSH
B 3aBHCHMOCTH OT H3MEPSIEMOro yIiia M CTCICHH HENMApAICIFHOCTH OCH MOTOKA Beperam.

4.9.5 B obmeM coydae IpH UCIIONB30BAHIH YABTPA3BYKOBOI CHCTEMEI C OTHHM AKYCTHISCKHM JIYIOM
npegelbHad IIOrPellHOCTE Pa30BOI0 OIpeleleHHd pacxoma oT =5 % mo +10 %. 1IpH Hcnonb30BaHHH
MHOTOTYYIEBEIX CHCTEM TIPENeNbHAS MOTPEITHOCTE PA30BOI0 OINpPeIeTeHUI pacXona MeHblre £5 %.

TIPMUIOKEHHE A
(cripaBoTmOC)

Taﬁﬂlf[]lbl 3HAYCHH AKYCTHYCCKHX IApaMETPOB, BIHAIONINX HA NOrpemHoCcTH H3Mepeﬂﬂﬁ

Tadauma A.l — CucremaTiyeckie MOTPENHOCTH B W3MEPEHHH CKOPOCTH MOTOKA W3-34 OMMUOKH HA OfHH
rpagyc B OMPENEICHIH YINIA (¢ MPH PA3THYHBIX €T0 3HAYEHUAX

Vi TorpeinHocts orpeneneHns ckopoct, %,
rore M3-33 oUMOKY Ha |° B onpeneneHIm ¢
30° 1
45"
60° 3

Tadnuma A.2— CkopocThk 3BYKZ B BOJE TIPH Pa3IHYHBIX TeMIIEPATYPAX

Tenmeparypa, “C CKOPOCTE 3BYKA (TIPHOTHIHTENBHO), M/C
0 1400
10 1450
20 1485
30 1510
40 1530

Taonuma A3 — IlorpemHocTH HM3MEPEHHA CKOPOCTH, BO3HHUKAKIINE H3-32 OLIMOKH B H3MEPEHHH BPEeMEHH
MPOXOXASHUS YNBTPA3BYKOBBIM HMITYIBCOM JUTHHBL JIVYa, TIPH PA3THYHBIX JUTMHAX Tyda U pabodrx 9acToTax
VIBTPa3BYKOBEIX TIpeobpasoraTeneit

MuHMMANEHCE PACCTOAHTE OT OCH TlorpelIHECT M3MEpeHS
Hmrmra myda, M Pa6owag wactoTa, K1
JIy4a 10 TIOBEPXHOCTH FUTH [IEHA, M CKOPOCTH, M/C
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—1300 0,013—0,007
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IIPUIIOXEHHUE b
(cripasoaroe)

bubamorpadus

[11 MU 1759—87 TocynapcTBeHHas cucTeMa obecrnedeHus eNHMHCTBA W3MepeHuil. Pacxos BOALI HA peKax W KaHamax.
MeToANKA BHIMOTHEHHA H3MEPEHUA METOIOM «CKOPOCTh — TUTOIIAIb»

[2] TIP 50.2.006—94 TocynapcTBenHad cueTema obecredeHud efHHCTEA wamMepenii. TIpasuna Metponoruu. TTopagok
IIPOBENEHNS IIOBEPKH CPENCTB HMAMEPEHHIT

[3] PMTI 29—99 TocynapcteeHHAs cucTeMa obecredeHIs eqMHCTBA m3Meperuil. Metponorns. OCHOBHEIE TE€pPMIHEL
I OIpeaesIeHIs

YK 626.1:532.57:006.354 OKC 17.120 1115 OKII 43 1100
93.160

KinoueBrie cnosa: BomoydeT, pacxogoMep, VIBTPAa3BYKOBEIC H3MEPHTENIH CKOPOCTH, PACXO BOOBI, MHOTO-
TMyIeBHEe CHCTEME
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Koppextop B.H. Bapenyosa
KommmorepHas Beperka £.H. Mapmembanosotl
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