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FTOCYRAPCTBEHHbB A CTAHRAPT COWK3A CCp

FTocypapcreenHas cucrema obecneueHus epwvcrsa

H3mepeHni
PACXON BOAbl B HANOPHbLIX TPYBONPOBOAAX
MeToanKa BLINONHEHUA M3MEPEHUH MEeTOROM rOCT
nnouafsL — CKOpPocTL
State System for Ensuring the Uniformity 8'439—8l

of Measurements. Water flow rate in closed
conduits. Technique of Measuring by
Velocity — area Method

MocraHosnennem FocygaperBeHHoro Komurera CCCP no craHgapram ot 23 cenrabpa
1981 r. No 4342 cpok BBeAeHMN YCTAaHOBNEH

c 01.01 1983 r.

Hacrosluii cranfapr ycTaHaBIHBaeT METOAHKY BBLINOJHEHHA H3«
MepeHH#l 06'b€MHOro pacxoia BOAB B HamOPHHIX TpyGonpoBojax Me-
TOZOM NJOIAAbL — CKOPOCTb NPH noMoiuH Tpybox IIuTO W rHApomer-
PUYECKHX BepTyLIeK M HOPMBI TOYHOCTH H3MEPEHHH NPH NPaKTHYECKH
CTALlMOHAPHOM M PaBHOMEPHOM IHOJIC CKOpOCTed BOXBI, COCTaB H CBOM-
CTBO KOTODOH He MPensATCTBYIOT NPHMEHEHHI) YKa3aHHBIX CPeACTB H3+
MepeHHH, a TemmepaTypa H IJOTHOCTb N0 CeueHHIO TpyOomnpoBoja 3a
BpeMsl M3MEpeHHil NPaKTHYCCKH He H3MEHSIOTCH.

Cranmapr MOJIHOCTBIO COOTBETCTBYET MEXKAYHApOJAHLIM CTaHAaps
tam MCO 3966—77 n CO 3354—75.

1. OBUWHE NONIOWEHUA

1.1. Pacxon Boabl ompeleasioT MO 3HaueHHI0 MECTHHIX CKopocrefi
B CEYEHHH IMOTOKa M IJIOLIaJH 3TOro ceyeHus. lamepsroT pasmep
TpyOonpoBOoAa, MECTHbE CKOPOCTH B 3aJaHHOM YHCJIE TOYEK H3MepH-
TeJbHOrO IMOMEPEYHOro CeueHUs NoToka (majiee — CEYEHHS) H MO ITHUM
IaHHBIM — O0GbeMHBIH pacxoi BOAHL

1.2. TpeGyeMblli pexxuM noroka ofecreyHBaloT BHIOODOM H3MepH-
TeJBbHOTO CEeYeHHS! Ha NPSIMOJHHEHHOM ydyacTKe TpyGompoBoxa.

1.3. CooTBercTBHe peXHMa [mOTOKAa TpPeGOBAHHAM HAaCTORUIErC
cTaHAapra, HeOOXOZUMOCTb NPHUMEHEHHS YCTPOHCTB HJs BHIPABHHUBA-
HUS TIOTOKa WJIM BBeLEeHHs NONPaBOK B pe3yJbTaThl H3MePeHHH, a TakK-
’Ke BpeMsl U3MEepEHHI MeCTHOH CKOPOCTH OLEHHBAIOT II0 pe3yJsbraTaM
KOHTDOJIbHHIX H3MepeHHH (cM. m. 4.4).

Hspanne odmumanshoe Nepeneuatia Bocnpeweqa

© Msparenbcreo crangapros, 1982
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1.4. CKopocTb NOTOKa HU3MEPAIOT CJAELYIOIIUMH CIOCO6aMHu:

noc/eioBaTeNIbHBIM H3MepeHHeM MecTHBIX ckopoctefl. IIpu stoMm
ONHO CPeNCTBO H3MepeHHMH YyCTaHABJAWBAKIOT INOOYEPefHO B KaXAYIO
TOUKY H3MEpeHHH;

napajJesnbHbiM (OLHOBPeMEHHBIM) H3MepPEeHHEM MECTHHIX CKOpO-
cTeil B 3allaHHBIX TOYKax ceyeHHs. JJIS 3TOTO HCNOJB3YIOT CTALHO-
HapHylo 6aTapero THLPOMETPHYECKHX BEPTYILIEK;

HHTETrPAllHOHHBIM (HEMOoCpeCTBEHHBIM) H3MepeHHeM CPEeIHHX CKO-
pocTell Ha OKPYXKHOCTSIX KPYIJIOTO ce4yeHHss TpyOonpoBoja HJH Ha
BePTUKAAAX JUOO0 TOPH3OHTAJMSAX TNPSAMOYTOJbHOrO CEYEHHS TPYy-
6onpoBozxa. Jljas 3TOro HCOOJAB3YIOT BpalaIOILYIOCS NepeKJalHHy
MM CKOJIB3SIMIYIO INTAHTY C THAPOMETPHUYECKHMH BepTYIUKaMHu.

1.5. YHcao Touek H3MepeHHH B NONEPEeYHOM CeueHHH MOTOKa ycTa-
HaBJHBAIOT HCXOAS U3 TpefyeMoil TOUHOCTH ONpeflesleHUs pacXofa
(em. m. 1.7), a ux moJIOXeHHe B HomepeuyHoM ceyeHHH TpybonpoBoja
3aBHCHUT OT ME€TOLA BBIUHCJEHHS cpefHell ckopoctu (cM. 1. 1.6).

1.6. CpelHI010 CKOPOCTb INIOTOKA BLIUHCJAAIT OLHHM M3 CJICAYIO-
IIHX METOAOB:

rpadHYeCKHM MHTErpHPOBAHHEM TMOJIsI CKOPOCTEH, BKJIIOYAOUIHM
nocTpoeHHe NPOGMUIT MECTHHIX CKOpOCTefl B NONEPEYHOM CEUEHHH, H3-
MepeHHe H CYMMHpPOBaHHe INIoWlafel mof 3TOH KpUBOH;

UHCTEHHBIM HHTETPUPOBAaHHEM IIOJsA CKOPOCTeH, OTJIHYaIOLIHMCA
oT rpaduuecKoro TOJBKO TeM, YTO NPO(HJIb CKOPOCTeH 3aJaloT aHa-
JUTUYCCKUM BHIPaXKEHUEM, a UHTErPUPOBAHWE BHINOJHAOT aHAJUTH-
YeCKH;

apu(MCTHIECKHM, OCHOBAHHBIM Ha NPeANOJOXKEeHHH, YTO CPeLHss
CKOPOCTh PaBHA CPelHEMY B3BellleHHOMY 3HAUCHHIO MECTHHIX CKOpoC-
Telf, H3MEPeHHEIX B TOUKaX NOIEPEYHOro CeyeHHs MOToKa C MPUOIH3H-
TeJbHO PAaBHHIMH KO3((HLHEeHTaMH pacxoja.

1.7. TlorpemtHoCTh ONpeneseHHsi pacxoja He JOJKHA NpPEBbILATE
+2% upu 959%-Ho#t NOBepPHTENLHOH BepOATHOCTH NPH YCJAOBHH KOP-
PEKUMH CHCTEMATHYECKHX MOTPelIHOCTel.

1.8. TlosicHeHusI TEPMHHOB, HCIOJb3yeMbIX B HAaCTOSILEM CTaH-
Japrte, IPUBEJEHL! B CIPAaBOYHOM NPHJOXKeHHH 1.

2. CPEACTBA M3MEPEHUM U BCNIOMOTATEJIbHBIE YCTPOHCTBA

2.1. Tlpn u3MepeHUsX MECTHEIX CKOpOCTeH, pasmMepoB Tpybonpo-
BOJda ¥ TeMIeparyphl BOAB HOJKHBI ObITb NPUMCHEHHl CPEACTBA H3-
MepCliHil, yKa3allHble HHXKe:

rufpoMerpuyeckue Beprywikd Ttunos 'P-21 u TP-55 no I'OCT
15126—80, ycraHoB/1eHHBle Ha mTaHre tuna I'P-56. MakcumanbHas
OTHOCHUTEJNbHAA TOFPEIlHOCTh HHAMBHAYAIBHOH TIPafyHPOBKH B pas
Gouem nauanasone ckopoctedt £19 mnpu 95%-uHof nKoBepurenbHOH
BEpPOSITHOCTH;
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MeXaHHYeCKHe CeKyHaoMephl 2-ro knaacca TouHoctd mno I'OCT
5072—79;

xpoHorpadul tuna I'P-30;

AudpdepeHnuanbibie Tpy6ku [IHTO (CM. cnpaBouHOe NpPHJOXKeE-
Hue 2);

nuddepennnanpisie  MaHoMerphl  KaaccoB 0,4—0,6 mo TOCT
18140—77 w xuikoctubie MHKpoMaHoMeTpol kjaaccoB 0,4 u 0,6 mo
T'OCT 11161-—71. MakcuMmaJjibHasi OTHOCHTEJNbHAS MOrPEIIHOCTDh AH(D-
¢epeHIHaNbHOrO MaHOMeTpa B paGoueM AnamasoHe uamepenuit — 1%;

mraHreHuHpKyab no F'OCT 166—80;

MHKpoMeTpuueckuit nyrpomep no 'OCT 10—75;

MmeTaanuyeckas pysaerka nmo FOCT 7502—80;

pryTubiil Tepmomerp tuna TM-10 mo 'OCT 112—78.

2.2. lns yCcTAaHOBKH CPEACTB H3MepDeHHH B ceueHHH TPyO6omposoaa
IPHMEHAIOT CJEAYIOIHEe BCIOMOTaTe/lbHbEe YCTPOHCTBA:

YCTPOHCTBO BBOAA H (PHKCALlUU CPEJCTB H3MEPEHMI;

ctapHoHapHyio 6aTapeio;

BpallaloUlyIOCs TePEeKNaJlHHY H CKOJb3SINLYIO HITAHTY;

yCTPO#ACTBO 1151 BLIDAaBHHBAHHS NOTOKAa (CTPYEBBINPSIMHTENH, CET<
KH, DEUIeTKH).

CXxeMBI BCIIOMOTaTEeNbHEIX YCTPOHCTB H TPeGOBaHHA, NPeAbABJISE~
MBle K HHM, IDHUBEIeHBl B CIPABOYHOM NPHJIOXKEHHH 3.

2.3. CpeicrBa u3MepeHHHl H BCIOMOTaTesNbHBIE YCTPOHCTBA HMpHME-
HSIIOT TIPH CJEAYIOIIUX YCICBHSAX.

2.3.1. Tpy6xn IluTo H TrHAPOMETPHYECKHE BEPTYLUIKH IDPHMEHSIOT
IPH OTCYTCTBHH B XKHIKOCTH B3BECH, NPENSTCTBYIOIIEH HX HOPMaJbs
HOHl pabore.

2.3.2. Tlotok B ceueHHH AOJKeH OGLITh CTALHOHAPHBIM, mapaJ-
JEeNBHOCTPYHHBIM H CHMMETPHYHBIM OTHOCHTEJIbHO OCH TPYGOMPOBO-
na. dopMa pacnpejeseHHs CKOPOCTEH B CEUCHHH He JOJIKHA H3Me-
HATBbCS NPH IIOCTOSHHOM DacXole H IPH €ro H3MeHeHHH B pabouem
JnanasoHe.

Ork/I0HEHHE OT NapaJijeJbHOCTPYHHOCTH — He Gosiee 5°, ypoBeHb
TypOyaeHTHOCTH — He OoJjee 10% (cm. m. 4.4).

2.3.3. Tpybku IIuro npumeHnsiior mpH uucaax PefiHoabnca, 66.b-
wHx 200, paccuuTaHHBIX IO NHAMETPY OTBEPCTHS NOJHOrO I aBJEHHA.

AGcouoTHy0 norpemHocts AU depeHHaNbHOr0 MaHOMETpa MpH«
HHMaIOT NOCTOSHHOH B paboueM AManas3oHe namjieHuil. ITpu stoM oT-
HOCHTeJIbHAsl NOTPEIIHOCTh OYyAeT yBEJNHUMBATBLCS C YMEHBIICHHEM
N3MepsieMOro JAaBJjeHHsl, a pabouynM Jguamnas3oHoM nu¢depeHIHANbHO-
ro MaHOMeTpa CJGAYeT CYHTaTb BEPXHHI yyacTOK ero ILIKaJH, B Ipe-
desax KOTOPOrO OTHOCHTEJBHAS MHOrPEHNIHOCTH He IPeBBILIAeT 3Ha+
qeHHsl, YKa3aHHoOro B m. 2.1.

OTHOCHTe/IBHYI0O NOTPEMIHOCTh TIPAaAyHPOBKH THAPOMETPHUECKOR
BEPTYIIKH NMPHHHMAIOT MOCTOSIHHOH B JHama3oHe H3MepsieMBIX CKOpO-
cred.
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I'aapoMerpuyeckyid BEPTYUIKY NPUMEHAIOT TOJABKO B AHanasoHe
cKopocTell, B KOTOPOM OHa oTrpalyuposaHa. Jlomyckaercs sKcTparo-
JHPOBaTh I'PaJyHpPOBOYHYI0O KDHBYIO 3a Ipeflebl pabouero AHamasos
Ha B obaactb GosnbIuX cKopocTed. B 06sacTh MaJbiX CKOPOCTEH 3KCe
TpanoJsAlus He AONycKaeTcs.

2.3.4. Ectu 3arpy3ka M3MEPUTENBLHOTQ CEdEHUsl CPEACTBAMHU H3Mes
peHHH H HX AepKaTeisMH He npeBuaer 2% mJomafd NMONEPEUYHOro
ceyeHHs TpyOonpoBoja, NOTPELIHOCTH OT 3arpy3Kd CeueHHs H rpa-
LHEHTa CKOPOCTH He yuHThiBalOT. IIpH 3arpyske ceuexusa Ha 2—69
HeoOX0lMMa KODPeKLHs pe3y/bTaToB H3MepeHHH (cM. pasn. 6). Ilpu
sarpyske ceyexusi Gosiee yem Ha 6% H3MepeHHUS He TNPOBOMMAT.

2.3.5. CpencrBa u3MepeHHii He JONYCKaeTcsi NPHMEHSITh NPH BH-
COKOM YpoBHe TypOYJIEHTHOCTH IHOTOKa, TaK KaK NOKa3aHHSl TPYOGKH
{InTo M ruZpomMeTpHYecKOoH BepTYIUKH OyAyT 3aHHKEHHBIMH IPH [O-
HCPEYHBIX MNYJAbCALHAX CKOPOCTH M 3aBHILIEHHHIMH — IDH IIPOAOCJb-
upiX. CTencHb 3aBbllieHUs OYAeT 3aBHCETb OT AMILIMTYABl H YaCTOTH
0yJbCalHHd [OTOKa M HHEPUHOHHOCTH H3MEpPHTEeJbHOIo ycTpoHcTBa
{¢m. cmpaBouHOoe NpHJOKeHHe 6).

J1 MOBBILIEHHS! TOYHOCTH OTCYHTBHIBAHMS TNIPH HH3KOYaCTOTHBIX
ny/abcallusiX cjedyeT NPHMEHATb AH(depeHUHaNbHBEIH MaHOMETpP ¢
AeMnQUpVICIIUM YCTPOHCTROM (CM. CMPaBOYHOE NPUJIOXKEHHe 3) UAd
fipH MCIOJb30BAHHH THAPOMETPHYECKOH BePTYUIKM YBeJHYHBATH IpO-
JLOJIKHTENBHOCTb H3MEPEeHHs.

2.4. Jlonyckaercs NPHMEHATb ADYrHe CpPeiCTBa H3MepeHHH, YHOB-
JEeTBOPSIIOLLHE 10 TOUHOCTH TPe6OBaHHAM HACTOSILIEr0 CTaHZapTa.

3. YCNOBKS NMPOBEAEHUSA M3MEPEHUM

3.1. Ipu u3MepeHusXx ROMANKHH OuiTh COOMOACHH CACAylOiiue YyC-
JIOBHSI.

3.1.1. Boibop uamepuresvHozo cevenus

3.1.1.1. MamepuTrenbHOe ceyeHHe BHIOMPAIOT Ha NPSMBIX y4acTKax
TpyGoNpoBoja, Ile H3MepseMble CKOPOCTH HaXOAATCA B IIpeleax pa-
S0ouyero AHana3oHa CPefCTB M3MEPEHHH.

JJaxHa npsAMoro ydacrka TpybonmpoBoja Mepel H3MEPHTEJbHBIM
ceueHHueM MOJIKHa GHITh BO3MOXKHO OoJiblled, T. e. H3MEPHTEJbHOE ce-
yeHHe He0GXOAMMO pacnoJsiaraTh KakK MOXKHO JaJsiblie OT JIOOHIX MeCT-
HBIX CONPOTHBJEHH, CINOCOOHBIX BHI3BaTh ACHMMETDHIO, 3aKpyueH-
HCCTb ¥ NOBHLIIIEHHYIO TYPOYJEHTHOCTDL NOTOKA.

JlnMHa npsAMOro yyacTka BBEPX IO NOTOKY JOJIXKHa ObITb HE MeHee
20 nuamerpoB TpyGonpoBosa Kpyriaoro ceueHHs uan 80 ruppabiaHyec-
KHX pazuycoB TpyGompoBojfa JoGol ¢opmu ceyenus. JlHHa npsiMoro
yuacTKa MeXAy H3MEpPHTeJbHLIM CeYeHHEeM H MEeCTHBIM CONpPOTHBJeE-
HHEM, PaclOJIOXKEHHLIM HEXe [0 TNOTOKY, JOJiKHa OBITh He MeHee 5
AHAaMEeTPOB TPyOOnpoBoZa Kpyrsoro ceueHus uiau 20 rupgpaBIHYecKHX
pajxuycoB Tpy6onpoBoaa 060l GOPME CeueHHs.
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3.1.1.2. B u3MepuTEIbHOM CEYEHHH DPEXHM IMOTOKa IOJKEH COOoT-
BETCTBOBATh TpeGoBaHuAM . 2.3.2, UTO yCTaHABIHBAIOT NPH KOHTPOJIb-
HBIX u3Mmepenusix (cM. 0. 4.4). Ecan KoHTposbHEIC H3MepeHHs NOKa3kl-
BalOT, YTO MOTOK HENOCTaTOYHO paBHOMepHBHIH, TO NPHMEHSAIOT yCT-
POMCTBa AJis ero BHIDABHHBaHHS (CM. CIPaBOYHOE NPHJIOXKEHHE 3).
3.1.2. Iorooxerue u 4uCr0 TOUEK UIMEPEHUL 8 cexeruu

3.1.2.1. Paccrosinne MEXAy CpPEACTBOM H3MEePEeHHMH H CTeHKOf
Tpy6onpoBofa Jio6oit GOPMEL cedeHHs MOJJKHO ObITL He MeHee fua-
MeTpa roqoBku TpyGku Iluto u 0,75 nmamerpa poTopa ruipoMeTpH-
yeckoi BEPTYWIKH. PaccTosiHie MeXAy OCSIMH THAPOMETPHYECKHX Bep-
Tywek JoaxHo Oeith He Menee d+0,03 M, rae d — nuamerp poropa
THAPOMETPHUYECKOH BEepPTYWIKH, M.

[NonoxkeHue cpeAcTBAa H3MepeHHH JOMKHO ONPENEeATbCH PacCTOs-
HHEM OT CTeHKH HJIH KOHTPOJbHOH TOUKH MO JIHHHH €ro mepeMeuleHHs
¢ norpemHocteio He Gosee +0,001X nan +0,02Y ana ruapoMerpuue-
cknx Bepryiek u +0,006X uau *=0,05Y pgaa tpy6ok Ilurto, rae X —
pa3Mep TpyGonpoBoaa B HalpaBJeHHH NepeMelleHus CPeACTBa H3Me-
peHH#, M; Y -~ paccrosiHie OT TOYKHM M3MepeHHS 10 Oauxalmed creh-
Ki Tpy6onpoBona, M. EciH H3MepeHH BBINOJHAIOT NPH NOMOLIH CTa+
LHOHAapHOH O6arape, TO CJEAYET PYKOBOJACTBOBATBHCA MNPaBHJAAMH
o 422

3.1.2.2. B kpyrnoM u3MepHUTeIbHOM CeYeHMH MHHHMAJbHOE UYHCIO
To4YeK H3MepeHHH noJixkHO ObiTh 12. ToukH pacmosaraloT Ha nepece-
YeHHH ABYX B3aHMHO TEPNEHAHKYJADHBIX NHAMeTPaX C TPeMsi KOH-
LIeHTPHYECKHMH OKPYXHOCTSIMH TakK, 4ToObl Ha KaXXJOM paauyce Gnlio
He MeHee TPeX TOYeK H3MepeHHH, He CyHTasg KOHTPOJLHOH, pacnoJo-
JKeHHOH B LieHTpe TpyOonpoBoAa.

3.1.2.3. B npaMoyrojbHOM W3MEPHTEJbHOM CeYeHHH MHHHUMAaJb-
HOe YHCJO ToYeK HM3MepeHui A0MKHO OuTh 25. Ecam ncnoassyor
apudmeTHuecKuii cnoco® BLIUUCIEHHH CPeJlHeH CKOPOCTH, TO MOJIOXKe-
HHMe TOYEK M3MepeHHH ONpeNeNIIoT nepeceueHHeM He MeHee NATH Ops-
MBIX, Napaie/bHEX KaxA0# U3 CTeHOK TpyGonposoda (cm. m. 5.4.1.2).

4. NOATOTOBKA U NPOBEAEHHE M3MEPEHUA

4.1. TIpu noAroTroBKe K M3MEPeHHSIM CJefyeT MNPOBeCTH BHeWHuf
OCMOTp ruapoMerpuueckoli BepTymikd, TpyOku [Iuto n auddepenun-
aJbHOTO MaHOMeTPa ¥ NPOBEPUTb HX HCNPaBHOCTD.

4.1.1. Tlpu BHellHeM OCMOTpE THIPOMETPHYECKOH BEPTYIIKH LOJMX-
HO OBITh YCTaHOBJEHO COOTBETCTBHE ee CJeAyIOIUM TPeBOBaHHAM:

pOTOp AOJKEH CBOGOAHO BpailaTbCsl B MNOAWMNHHKAX, Aedopma-
LUHSA €ro JC.JIXKHA OTCYTCTBOBATb;

BEePTYIKa MOJKHa BHaBaTbh YETKHE HMIYJbChl, 8 BTOPHYIOE H3-
MepHTe1bHOE YCTPOHCTBO HOJIXKHO OCYHIECTB.IAThL HX HAJEKHYIO DerH-
CTParuio;
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TpeHHe B HNOAIIHMHHKAX MOJKHO KOHTPOJHDOBAThbCsS HaOMIONEHHEM
3a OCTaHOBKOH pacKpydeHHOro poropa. IIpu 3ToM ocTaHOBKa He HOJK-
Ha OBITb pe3Koi;

¢dopMa poTopa Ho/IKHA COOTBETCTBOBATH IUNCOBOH (GopMe HIH Me-
TaJJJIHYECKOMY 11a6JIOHY.

4.1.2. Tlpu BHemHem ocmoTpe TpyGku Iluto u HubdepenurasbHO-
ro MaHOMeTpa JOJKHO OLITb NPOBEPEHO COOTBETCTBHE HX CJCAYIOLUIHM
TpeGOBaHHAM:

OTBepPCTHS TPYOKM He JOJKHBI GBITh 3aCOPeHB!, TPYOKH NOJHOrO H
CTAaTHYECKOrO JaBJeHHs He AOJKHBI co006laThCs, HOCOK TPYOKM He
LoJxKeH ObiThb MOBPEXKICH, FOJIOBKAa TPYOKH JOJXHA OHITh NEpHeHIH-
KyJdsipHa K [epXKaresio, COeJHHHTeNbHast JHHHA K AudbepeHnmnasb-
HOMY MAaHOMETPY AOJDKHA OBITh MHHHMAJbHOH IJHHBI, COeIHHHUTEb-
Hble JIMHHH JOJ2KHBL ObITh a6COJIIOTHO rePMETHYHBl H B HHX He JLOJIXK-
HO OBITb NY3BIPBKOB BO31YyXa, AeMNQHPOBaHHE MaHOMETPa MOJXKHO
OLITh JIMHEHHBIM (CM. CIHPAaBOYHOE IIPUJIOKEHHEe 3).

CoefunuTeNbHBIE JHHHH JOMXHB  COOTBETCTBOBATHL llpaBuiam
28—64 n TpebGoBaHMAM MexXAyHapoiHoro ctaupapra MCO 2186—73.
CpexncTBa H3MepeHHH KOHTPOJHDYIOT A0 H NOCJEe KaxKIOro LHKJIA H3-
MepeHHH.

42. YcTaHOBKAa CpPeACTB H3MEpPeHHH B H3IMepH-
TeJbHOM ceueHHH TpybGompoBonxa

4.2.1. Tlpn mnocnemoBaTenbHOM cnocoGe M3MEPEHHH NPUMEHSIOT
CpeAcTBO BBOJAA H (pHKCAUHH (CM. CIpaBOYHOE HPHJOXKEHHe 3).

4.2.2. Tlpn napannenpHoM cnocobe H3MepeHMil cTalHOHapHY Oa-
Tapeio JonyckKaercss NPUMEHATh B TPyOONpOBOAAX, AHAMETP KOTOPHIX
D= (75 d+0,18 um).

JonyckaeTcsi nmpuMeHATh CTallHOHapHble 6aTapeH T'HAPOMETPHYEC-
KHX BepTyllek B TpyOompoBojax NPSIMOYTOJNLHOrO cedeHHs. B srom
c1yYae BEPTYUWIKH PAacHoJaraloT Ha BePTHKAJNBHBIX HJIH TOPH30HTAJ/b-
HBIX wranrax. HemocraTkoM Takofl KOHCTPYKLIMH fBJSETCH 3HAYH-
TeJbHasl 3arpy3Ka M3MEDHTEJNbHOrO CeyeHHs.

4.2.3. Ilpu uHTerpauHoOHHOM crocobe H3MepeHHI B TPyOonpoBojax
KDYTJIOTO CeYeHHsl THIpPOMeTPHYEeCKHe BePTYIIKH YCTaHABJIMBAIOT Ha
Bpauaioulecs nepexaanHHe.

B tpy6onpoBogax NpsMOYroJbHOrO CEYeHHSI THAPOMETPHUECKHE
BEPTYIIKH YCTaHABJIHBAIOT HAa CKOJb3SILEH IITaHre.

CKOJIB3SILLYI0 WITAHIY, COCTOSIILYI0 M3 OLHOTO HJH IABYX PSIOB
THAPOMETPHYECKHX BepTylLIeK, NepeMelllaloT TaK, 4TOoObl BepTYLIKH
HOCJIeJOBaTEIbHO 3aHMMAJIH BCe U3MEPHTeJbHble BEPTHKAJIH HJIH TOpPH-
30HTaJU H3MepHTeNbHOro ceueHHs. IIpH paBHOMEpPHOM mNepeMelleHHH
CKOJIb3siIIleH IITAHI'H HEeNOCPEJNCTBEHHO H3MEpPSIOT CPEe/HIOI CKOPOCTb
Ha BCeX BePTHKAJSX HJHM FOPH30HTAJSIX H3MEPHTeJLhHOro cedeHus. JIu-
HelfHasl CKOPOCTb BpAalleHHS WM NMepPeMelleHHs Iie NOJIKHA MNpeBHb-
mwath 5% cpenHeil CKOPOCTH NOTOKA.
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4.2.4. TlapaaneJbHbIE ¥ MHTErPALHOHHLIA CIOCOOE! U3MEPEHHUH PH-
MEHSIIOT TOJBKO C THAPOMETPHUYECKMMH BEpPTYLIKaMH.

43. lIpoBenensde W3MepeHuit

4.3.1. Pa3mephl HONEepeYHOro CedeHHss TPYOONPOBOLA H3MEpPSIOT B
10CcJe0BaTeNbHOCTY, NPUBEACHHOH HUXKe.

B tpyGonpoBoAdax KPYI/IOro ceyeHHsi BHYTPEeHHHUH AHaMeTp H3Me-
PAIOT He MeHee 4eTbipexX pa3 ¢ NpUOJU3UTENBHO pPABHBIMH YIJaMH
MEXAY H3MepAeMbIMH AuaMmeTpamy. Ecid pasHOCTb MeXAy IBYMsS H3-
MepeHUsIMM AuameTpa oKasniBaercss OGosee 0,5%, uncio u3MepeHuit
VABaHBaloT.

Huamerp Tpy6onpoBofa NPUHUMAIOT PABHBIM cpefHeMy apudmeTu-
YeCKOMY 3HauYeHHIO STHX H3MepeHHH.

B Tpy6ompoBogax IPsIMOYrOJbHOIO CEYeHHUs! INHPUHY U BLICOTY H3-
MepAIOT Ha KaXXI0¥ H3MEePHTeJbHOH TOPH30HTaJH W BepTHKaiau. Eciu
Pa3HOCTh MeXkAy ABYMs H3MepeHHAMHY Gosee 1%, To 4HCIO H3MepeHHUi
yapanBawr. IllupuHy M BHICOTY TPYOONPOBOAZ NPHHHMAIOT DABHBIMH
cpenneMy apudMeTHYECKOMY 3HAaYeHHIO 3THX H3MepeHui. BHyTpeHHHe
pasmepsl TpyOonpoBoAa H3MepAIOT HyTpoMepoM. [lomyckaercsi omnpe-
ZeJATh NJIOIIaAb H3MEPHTEJNBHOTO CEUYEHHS H3MEPEHHeM HapyXKHOro
nepuMerpa TpyGONpPOBOAA H TOJNIMHBI CTEHKH TPYOHL.

44. KoHTPOJDbHBE H3MEPEHHUSH

KoHTpOJIbHEIE H3MEpeHHs BEHIMOJNHAIOT Iepef [pOBefeHHEM OCHOB-
HHIX M3MepeHHH WM Napa/iieJbHO ¢ HHMH AJS YCTAHOBJEHHS COOT-
BETCTBHA peXXHMa MOTOKa B H3MEPHTEJbHOM CEUYeHHH TpeGOoBaHUAM
HaCTOSLEro CTaHAAPTa U ONpellesieHHs BPeMEHH H3MepeHHI.

4.4.1. Insi KOHTPOJASI CTAUHOHAPHOCTH IIOTOKA MOJIXKHA OBITb Mpe-
IyCMOTpPeHa KOHTPOJibHas TOUKa H3MepeHMiH B LEeHTPe H3MepHTeJbHO-
ro ceueHusi. B 3Toli TOuKe PeKOMEHAYIOT YCTAHaBJHMBaTb H3MEPHTE/b-
HBIH npeobpa3oBaTesb CaMONHKIIYHIEro CPeACTBAa H3MepeHHH C BO3-
MOXHO OoJsiee BHICOKOH YYBCTBHTENbHOCTbIO. Eciau rpaduk MecTHoM
CKODOCTH B (YHKIMH BPEMEHH 3a BpeMsi BBIUIOJHEHHA H3MePeHHH BO
BCeX TOYKaX U3MEPHTEJBHOrO CEeUeHUsl He BHIXOAHMT 3a mpepenn +10,
TO HOTOK CYHTAIOT CTAaUHOHApHRIM. EC/H MecTHas CKOpPOCTb H3MEHsSeT-
ca Gosee yem Ha 1%, To HeoGXOAMMa KOPPEKUHUS Ha MeMJeHHble KO-
JgebaHust cKOpocTH (cM. I. 6.5).

4.4.2. PaBHOMEDHOCTb pachpefe/ieHHsl CKOPOCTeH NpOoBepsIOT NpH
HOMOLIY TIOCTPOeHHs NPodHJsA CKOPocTell IO JaHHBIM H3MepeHHH MecT-
HBIX CKOpOCTefi Ha TODH3OHTAJ/NH, NPOXOAsAUIeH yepe3 LEHTP H3MepH-
TEJBHOTO CeueHMs, NPH HECKOJbKMX 3HAYeHHUAX pacxona B pabGouem
nuanasoHe ero usMmepennit. Ecaum npoduab crkopocrell cHMMeTpHUEH
OTHOCHTEJNBHO OcH TPyOONpOBOAA, TUNHUEH AJA TYpOYJEHTHOrQ MNOTO-
Ka, He H3MeHAeTCA HpPH H3MEHEHHH pAacxofa, a NOTOK NapaJJiefbHo-
CTPYHHHIH, TO MOJe CKOPOCTEH CYMTAIOT PABHOMEPHHIM.

4.4.3. TIoToK CcYMTAIOT NapaJyJelbHOCTPYHHEIM, €CJH BBIXOAHOMH
CHUTHAaJ THAPOMETPHYECKOH BepTYLIKH MaKCHMaJbHbIHA, a Tpyoku I[1uTo



Crp. 8 TOCT 8.439—84

MHUHHMaJbHEIH [PH OPHEHTAaLMH UX ocefl B HalpaBJeHHH, NapaJlelb
HoM ocu TpyGonpoBoZa B mpefenax =5°,

Tlpu yrae HaxiaoHa Tpy6ku Iluto K ocu TpySonposona ¢ < = 10°BH-
XoAHOH curHas Tpy6ku IIuTo yBesHuuBaercd MNPH yBEeNHYEHHH Yria
KaK B OJHY, TaK H B IPYryio cTopony (cM. yepT. 9). Ecan atoT curnan
HMEeT MHHHMYM IIPH @< *=5° TO NOTOK CUATAIOT NapaJ/eabHOCTPYH-
HeM. Ecan ¢>5° To ciefyer NMpHMEHATb CTPYeBBIIPAMHTEND.

4.4.4. KoHTpOAb YpOoBHA TYPOYACHTHOCTY

Jlnsi KOCBEHHO# OUEHKH YPoBHA TypOy/JeHTHOCTH NPH H3MeDPEeHHAX
THAPOMETPHUYECKHMH BEPTYLIKAaMH JONYyCK3eTCs HCMNOJb30BaTb 3MIIH-
PHUECKYH) 3aBHCHMOCTD

/S
: > (7T
0y = ——— ]/ ! 100,
7, n—I1

rie o,— CpeliHee KBaJpaTHUYeCKoe 3HayeHHe MyJbCallHH CKOPOCTH
noroxka, %;
Ty — TeKylas AJHTENBbHOCTb May3bl MEXAY HMIYJbCaMH, C;
T| — cpelHss NJUTeJBHOCTb Nay3sl MEXIy HMIYJbCaMH 3a Bpe-
Ms H3MepeHHH, c;
n — YHCTO Nay3 3a BpeMs H3MepeHHH.

S
3HaueHHe YPOBHS TYpOYJEHTHOCTH —>—— He JOJKHO NpeBHIIATh
0

10%, roe v — MecTHast CKOPOCTb II0TOKa, M/C.

44.5. Bpema u3smepenuil mecTHOi cKOpOCcTu eudpomerpuueckol:
8ePTYWKOLL

B KOHTpPO/NBLHOW TOUKe NPH OJHOM H TOM 2Ke 3HaUYeHHH pacxona H3-
MepAIT MECTHYIO CKOPOCTb ¢ MOCJIeJ0BaTe/IbHO BO3PacTalOIHM Bpe-
MeHeM H3MepeHHH. Ecsiu u3MepeHHble MeCTHBIE CKOPOCTH IPH BPEMEHH
namepenuil Ty u T=T+AT ornuuaiorct MeHee yem Ha 0,2% npn
AT=20 ¢, To BpeMst uamepenus T siBasiercsd AocrarousnM. Ecam sra
pa3HocTh Oo.iblile, BpeMsi H3MEPeHHI caelyeT YBEeJHUHTb.

4.4.6. Bpemsa u3amepexuli MeCTHOU CKOPOCTU HPU NAPQAIIEAbHOM
cnocobe

[TapannenbHelii cnoco6 M3MepeHHH NPH BPEMEHH, YCTaHOBJEHHOM
B 1. 4.4.5, oGecneunBaer onpeeseHne cpedHed CKOPOCTH €O cjyudaii-
HO#l  TIOTPElIHOCTHIO B l/ N pas Menblueli, uyeM cayuyafiHas norpeui-
HOCTb H3MEpEeHHs] MECTHOH CKOpocTH, rae N — 4HC/I0 OJHOBPEMEHHO
paboTarOUIUX THAPOMETPHYECKHX BeDPTYIIEK.

4.4.7. Bpema uamepenuti mecTHou ckopocTu Tpybrot ITuro

Tpy6ka ITuto ¢ AuddepeninasbHEIM MAHOMETPOM, HMelomias MHO-
CTOSIHHYIO BPEMEHH, CrJTaXXHBaeT MNYJbCallM¥ TaK Ke, KakK H IPDH HH»
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TEerpHPOBaHHHK Nyabcanuii 3a BpeMsi uamepeHuH T. COOTHOLIEHHE MeXkK-
Ly Cr/aXKHBAaHHEM M MHTETDHPOBAHHEM ONpPENENAOT No GopmyJe

T
1,7

T~

)

rie T — nmocTosiHHas BpemeHH TpyO6kH [Iuto ¢ auddepeHunanbHEIM
MaHOMETPOM, C;

T — Bpems H3MepeHHs (MHTErpHpPOBaHHA), C.

CrnepoBarenbHo, ecan I'=100 ¢, To mocTosiHHasg BPeMEHH [NOJKHA
6uiTh paBHa 60 c. [Ipy HEO6XOAMMOCTH MOXKHO YBeJNUYHTb NOCTOSAHHYIO
BpEMeHH cpPeACTBa H3MepeHHi, BBoAsA AeMndep B nu¢pbdepeHUHa IbHBIHA
MaHOMETP.

45. H3MepeHHe MeCTHOH CKOPOCTH NOTOKA

Jns onpefeneHHss MeCTHOH CKODOCTH NOTOKAa HU3MEPAIOT CPeHIO
4acTOTy CJAefOBaHHs HMIYJbLCOB € T'HAPOMETPHUECKON BepTYIIKOH HIH
CPeJIHIOI0O pasHOCTh YpPOBHeli AH(pdepeHUHaNbHOTO MaHOMETpa, coe-
IHHEeHHOTO ¢ TPyOKoi# Iluto.

4.5.1. CpeaH0l0 4acCTOTY CJAeROBaHHA HMIOYJAbCOB H3MepAOT MHOA-
CYETOM MMMYJbCOB, MOCTYN2IOWUX C THAPOMETPHYECKOH BepPTYLIKH,
3a BpeMs H3MepeHu#, onpefenennoe B n. 4.4.5. PesynbratoM H3mepe-
HUH ABJSIETCSl UYHCAO MMIYJbCOB B CEKYHAY HJHM YIVIOBas CKOPOCTh
BpalleHusi poropa (CPEAHSA YACTOTa CJEJIOBAHHS MMIYJbCOB) ® B
pafHaH Ha CEeKyHRY. Bpems H3MepslOT npH NOMOLIH CeKyHAoMepa
UM XpoHorpada.

MecTHYI0 CKOPOCTb U ONpeJefsoT o dopMmyie

v=Aw+B,

raie A 1 B — nocrosiHHbIE, onpefensieMbie IPH TPaLyHpOBKe.
4.5.2. PasHocTb ypoBHeR CTOJIGOB KMAKOCTH AA B MeTpax, OTCYH-

TaHHas Ha Au(¢epeHnNaNbBHOM MaHOMeTpe, cBs3aHa ¢ AupdepeH-
HUaJbHBIM JaBJeHHeM Ap B NacKanfX 3aBHCHMOCTBIO

Ap=9,81A%,

Ecnu usMepsieMast H MaHOMETPHYECKas KHAKOCTH HMeIOT pa3Hble
WIOTHOCTH (@ 01), TO

Ap=09,81Ak{p—p,).

IInoTHoCTh KHAKOCTH JOJXKHA OBITh H3MepeHa C MOrpelIHOCTbIO
+0,5% mnpu 959%-Ho# ROBepHTE/NbHONH BEPOSITHOCTH.

PesynbratT usmepeHuit An¢depeHINaNbHOrO JaBJEHHS JOJXKEH CO-
OTBETCTBOBATb CPeAHEMY IO BPEMEHH ero 3HAaueHHI0 B JAaHHOH TOuke
NYJbCHPYIOILEr0 NOTOKAa. DTO AOCTHraeTcs NYTeM BBeReHHS AeMIde-
pa B nauddepeHuHaNbHEA MaHOMETD HJIH CHATHEM HECKOJBKHX OTCYes
2 3ak. 1486
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TOB mo Au¢depeHUHaIbHOMY MAHOMETPY 4Yepe3 HepaBHBIE NMPOMEXYT~
KH BpeMeHH. UHC/IO OTCYETOB CUHTAIOT AOCTATOYHHIM, €CMH OTGPacHs
BaHHe J000ro M3 HUX (BBIMafaloLiHe OTCUETHl JOJKHHI OBITH OTOPO-
HmIeHH) He H3MeHsieT cPefHee apudMerHueckoe OTcueToB Oosee uyeMm
Ha l%.

Ecan nocrosinnas Bpemenu Jemndepa ofecneunBaeT criaXuBaHue
nyJabcaluil Tak, yTO NyJbCalHH ypOBHeH B ANH(pGdepeHIHaNbHOM Ma-
HOMETpE He npeBbilialnT *£2% cpennero 3HaueHHs 3a BpeMs, PaBHOe
JIECSAITH NepHoAaM Nyabcanui (AeCATH MHHUMYMaM HJIH MaKCHMyMaM,
KOTOpBIE MOXHO 00Hapy»KuTh), TO AONYCKAaeTCs CHHMAaTb ORMH OTCYET
no nud¢pepeHuHasbHOMY MAaHOMETPY, BH3YaJbHO YCPeILHHB €ro IoKas
3aHus.

MecTHYIO CKOPOCTb IIOTOKAa HaXOHfT IO TpaAyHPOBOYHOMY ypaB«
HeHuo Tpy6xku ITuto

v=a ‘/ 20 ynn v=z ]/Q.th,
Q

rae o — ko3thdunnent Tpybrn Iluro;
0 — MJIOTHOCTb H3MEPSeMON KHUAKOCTH, Kr/M?;
Al — pa3HocTb ypOBHeH CTOJNGOB XKHAKOCTH, M;
g — YCKOpeHHe CHJIH TSKeCTH, M/c2.

Ecsin MecTHast CKOPOCTb B KOHTDOJNBHOH TOUKe MeJIeHHO H3MEHs-
eTCsl BO BpeMeHH, HeoOXOLUMO (PUKCHPOBATh BpeMsl OTcYeTa B KaXs
no#l Toyke wu3MepeHu# (cM. m. 6.5), UTO TO3BOJHT CKOPPEKTHPOBATH
3TH H3MeHEeHHs.

4.5.3. Hamepenue mecTHOU CKOpPOCTU NOTOKA NAPAANEAbHOLM CNO-
cobom

MecTHyl0 CKOPOCTb M3MepsIOT CTaluoHapHofi Garapeeit. diaekTpu«
YyeCKHe HMIYJBbCH C THAPOMETPHYECKHX BEPTYyLleK H BpPeMs PETHCTPH«
PYIOT Ha MHOromepbeBOM XpoHOrpade.

Ha snente xpoHorpada oTMeyaloT Hayalo W KOHeI H3MepeHHH, HH-
TepBaJl BPEMEHH MeXAy KOTODHIMHM DaBeH BpeMeHH usMepennil. Yucino
HUMIYJbCOB 32 BpeMsl M3MePeHHH MOJACYMTHIBAIOT C TOYHOCTBIO IO
0,1 umnysnbca. Bpemsi uaMepenuil B 3TOM cJyyae MeHblIe OIpeeseH-

Horo B n. 4.4.5 B]/ N pas, rze N — uucio BepTyIIEK, YCTaHOBJIEH«
HBIX Ha OJHOM HHaMeTpe, BEPTHKA&JIH HJH TOPH30HTAJH H3MePHTEJb-
HOTO CEYeHHsI.

MecTHYI0 CKOPOCTh ONpEREe]AIT TaK XKe, Kak U B 1. 4.5.1.

4.5.4. HamepecHue mecTHOLU CKOPOCTU NOTOKQ UHTE2PAYUOHHbIM CRO-
cobom

[Ipu atoM crnocofe HenocpPeACTBEHHO H3MepSIIOT CPeJHHE CKOPOCTH
Ha OKDYXHOCTAX KDYILJOro H3MEPHTENBHOTO ceueHHs, FOPH3OHTAIAX
AU BEPTHKAJSX NDPSIMOYrOJNBHOTO H3MEPHTE/BbHOrO CEYeHHS PaBHO-
MEDHHIM BpalleHHeM WM NepeMelleHHeM IUTaHr'd ¢ THADOMeTpHuec-
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KHMH BePTYIIKAMH B H3MEPUTEJbHOM CEUeHHH NOTOKa. DJeKTpHyec-
KHe MMNYJbCH C THIPOMETPHYECKHX BepTYIEK H BpeMs PEerucTpHpy-
10T Ha XpoHorpade.

Bo usbexxanne omubOK OT yria Hak/JoHA KaXyIleHcsl CKOPOCTH K
OCH BeDPTYLIEK DPEeKOMEHAYeTCs NPOBEPSATh H3MepeHMs, BHINOJHCHHBI@
HelPepHIBEBIM HHTEIPHPOBAHHEM, H3MEHAs HaNpaBJeHHe ABHXKEHHSA
Bpamaomeics Win cKoJab3sallell ITAHTH.

Cpenusisi yacToTa CJELOBAaHMA HMIYJALCOB C THAPOMETPHYECKOH
BEPTYUIKH @, YCTAHOBJEHHOH HAa OKPYKHOCTH DafHYCOM 7, COOTBET-
CTBYeT CPEHHEH CKOPOCTH Ha 3TOH OKPYXKHOCTH, €cJqd WITaHra Bpa-
1aercsi paBHOMEPHO B TeYeHHE BPEMEHH, YCTAHOBJEHHOM B I. 4.5.3.

CpeaHI0l CKOPOCTh Ha T'ODH30HTaJNH HJIHM BEPTHKAIH ONDPEREISIOT
3a BpeMs OnyckaHus W NofhbeMa MTaHrH. [IpH 3TOM Bpems H3Mepenuit
00.12KE0 OBITh ycTaHOBJAEHO nmo 1. 4.5.3.

CpenHIOI CKOPOCTh Ha OKDYXKHOCTH, FODH30HTAaJIH HJH BepTHKA-
JH Ucp ONPefensaloT 1o dopmyde

Vep=Aw,+B.

4.5.5. Ilpu onpejeneHHH MJIOTHOCTH BOABl H3MEPSIIOT €e CTaTHuec-
KyIO TEMIepaTypy TepMOMETPOM B TOUKE MOTOKA, OTCTOSIILEH OT CTeH-
ki Ha paccrosHun 0,75 pamuyca TpyGonpoBoja H no Tabiauue CraH-
napTHBHX cnpaBounblx maHHex [CCCJ 2—77 «Boga. [InoTHoCcTh npH

aTMocdepHOM AaBjeHuH H TeMneparypax ot 0 mo 100°C» onpemensi-
10T IJIOTHOCTb.

S. OBPABOTKA PE3YJIbTATOB M3MEPEHMA
5.1. O6mue NnoNoXeHHUA

Ilpu o6paboTke pe3yJbTaTOB H3MEPEHHH BHIUHCIASAIOT CPERHIOID CKO-
pOCTb NOTOKA H PacXOoA BOABI MO NaHHBIM H3MePEeHHH MECTHBIX CKO-
pocTeil U momepeyHHX pa3MepoB TpybGomposona.

CpenHol0 CKOPOCTh BEIYHCJSIOT MHTErPHPOBaHHEM IOJS MECTHHIX
CKOpOCTeH, 3aJlaHHOro B BHJe Npodu/edl CKOPOCTH B CEYeHHH MOTOKA.

HesaBucumo ot MeToZa BBIYHMC/IEHHS pacxoja BOABI TOUYKH H3Me-
pPeHMH pacnoJsaraloT Ha NPSIMBIX JIMHHSX, IPHYEM JABE TOYKH JOJIKHBEI
OBITh PacHoJIONKEHB KaK MOXKHO OJHXe K cTeHKe. IJTO HeoOXOAMMO
st onpeneneHusi KoapHUUUeHTa M, HCNOJAb3YeMOro AJs 3KCTPanoJs-
IuM npoduas CKOpocTH BOJH3H CTeHKH (cM. o0sizaTeJbHOE NPHJIOXKe-
Hye 4).

Kak npaBuio, TOUKM H3MEpEHHH pacmoJiaraloT Tak, uToObl pasfe-
JIATb NONIepeyHoe ceueHye MOTOKA Ha YYacTKH ¢ MPHOJIH3HTENBHO PaB«
HBIMH pacxojxaMu. Bce TOYKH H3MepeHHH B 3TOM cjyyae HMEIOT INpH-
G/MH3HTENbHO DaBHBI Bec (3HauumocTb). [lostoxeHHe TOUEK H3Mepe-
HHMIl 3aBHCHT TaKXKe OT MeToJa BHIUHCJEHHA pacxoja.

TIpn BHIGOpe uMc/Ia M NOJOXKEHHS TOUeK H3MepPeHHH ciaenyeT col-
aoparb Tpe6osanus m. 3.3.1.

2*
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52 BoypcneHrHe cpeXHeH CKOPOCTH rpaduuecs
KHM HHTerpHpOBaHHeM NOJS MECTHHX CKopoOCTe#

Ilpu rpaduyecKOM HHTEIPHPOBAHUH MOJST MECTHHIX CKOPOCTEH H3-
MepPAT NJOMAAb NMOA HEeHTPANbHOH vacTeio rpaduka npoduas cko-
POCTH, OrPaHHYEHHOro OMMKAHIIHMH K CTeHKe TOYKAMH H3MePeHHH u
[IOCTPOEHHOTO B MCKaXKeHHOM MacmTate, ¥ BHIYMCASIOT IJOLIAAb IIPH-
CTEHOYHOW 30HBI MO NPHOMUMKEHHOH 3aBHCHMOCTH, B KOTOPYIO BXOAMT
koypduuuent m. Cymma 3THX IJOILAafefl YHCJIEHHO PaBHA CpeXHeld
CKOPOCTH NOTOKa. Meron ofeciieunBaeT NOBLIICHHYK) TOYHOCTH BHI-
YUCJCHHH M ero PEKOMEHAyeTCH HCNOJb30BaTh, €CJU He NPUMEHHMBI
yrpolieHHsle MeTOAbl BBIYHCJEHHH JJIf CTPOro CHMMETPUYHBIX moJef
CKOPOCTH.

5.2.1. Kpyenroe ceueHnue

Ha uept. 1 nokasaHo pacrnoJoxeHne ToueK HW3MepeHHii B H3MepH-
TeJIbHOM CEeYCHHH Kpyrjoro TPyGONPOBOAA B 3aBHCHMOCTH OT YHMCJA
To4YeK u3MepeHuii Ha pagmyce. B Taba. 1 mpuBeZEHB OTHOCHTEAbHEIE
JIJUHB PANHYCOB H3MEPHTENbHBIX OKDYXKHOCTEH HPH YHCJE TOYeK H3+
mepeHuit Ha paauyce oT 3 1o 8.

Yepr. 1
Ta6auya l
1)Tﬂucurenbﬂaﬁ Aavuda Ppagvyca HBMQWTEJXBHOﬂ OKPYXKHOCTH
qicao To-

sexuone | ry—1 | ‘=2 | "N=8_ | Nt | INes | Inos | Iw-7

P Y Y Tn- N N % N

3 0,816 0,577 — — — — —

0,866 0,707 0,500 — —_ — —

g 0,894 0,775 0,632 0,447 —_ — —

6 0,912 0,816 0,707 0,577 0,408 — —

7 0,926 0,845 0,756 0,655 0,535 0,378 —
8 0,936 0,866 0,791 0,707 0,613 0,500 0,354
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N — unciio TOYEK M3MepeHHi Ha pajmyce, DaBHOE UHCIY NpHMe-
HAEMHX BepTyIleK;
ry — Pajuyc OKPYXXHOCTH, Ha KOTODO¥W PaclOJIOXEHH TOYKH H3Me-

peHus, O6JuxaHlIHe K CTEHKe, PaBHHIH Y —0,75 d, M,

rae D n d — nuamerp tpyGonpoBosa M XHaMeTp POTOPa THAPOMET-
PHYECKO#i BEPTYUIKH COOTBETCTBEHHO.

CpenHio0 CKOPOCTh NMOTOKA ONPERENSIOT CYMMO¥W ABYX HHTErpaJsioB

_ (R 0
v=3S,+S8,= j. Uep Hr/R)? + 5 Uepd (r|RY?,
0 (rN/RYP

rie Ugp — CPeJIHAS CKOPOCTh Ha OKPYXXKHOCTH PafUycoM r.

Cpexnnue CKOPOCTH Uy Ha H3MEDPHTENbHHX OKPYXKHOCTAX BHEIYHC-
JAI0T KaK cpefiHee apudMeTHIeCKOe MECTHBIX CKOPOCTefl, OmpefesieH-
HHX Ha KaXJo0H OKDYXKHOCTH.

Crposr rpaduk vep B dynkuun (r/R)? ot r=0 mo r=ry (4epr. 2).

i

%

AN

‘ FTGT
Yepr. 2

ITnaHaMeTpoM M NaJeTKOl U3MEPAIOT MIowlaib Sy MOX 3TOH KpH-
BOM, COOTBETCTBYIOIIYI0 MepBOMY HHTerpajly B BhILIENPHBEAEHBON
¢dopmyse. 3arTeM BBIYHCJAAIOT INIOMAAb IOA KPHBOA B NPHCTEHOYHOH
30He Sy 1m0 NMpUGTHKEHHOH 3aBHCHMOCTH

2
m N
SZ= m1 Uepn (l + R2 ),
fA€ Ucpy — CPEHASt CKOPOCTb HAa OKPYXKHOCTH PagHyCOM 7n;
m — ko3 HIHEHT, ONpefensieMblii 3IKCNEPHMEHTaJAbHO IO
MeTOMHKe 06s13aTeNbHOTO NpHaoXKeHHs 4 (m=4— 10).
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Cpeanss CKOpPOCTb NOTOKa YHCJIEHHO paBHA CymMMe miomanefi S,
H S, a pacxoj — NpOU3BENEHHIO CpefHeHl CKOPOCTH Ha IJIOaAb IIo-

nepeyHoro ceyeHusi TPYGONPOBOZA, OIPEAENEHHYI0O B COOTBETCTBHH
cm 4.3.1.

5.2.2. Ilpamoyeonsroe ceverue
Cpesnion cKOpoCTh BHIYHCISIOT ZBOMHBIM HHTErPHPOBAHHEM MO
IBYM pa3MepaM H3MEPHUTEJbHOIO CeuYeHH:S
11
— o I3 1
V= () vd d(——
o H \ L ’

00

rie L u H — cpeiHue IIHPHHA H BEICOTA U3MEPHTENBLHOIO CEYEHHS
COOTBETCTBEHHO, M;
! v h — paccTosiHHe OT TOUKH H3MepeHUH KO GOKOBOIl CTEHKH,
IpHHATOH 3a HavyaJo oTcyera, H Ao AHa Tpybompo-
BOZAa COOTBETCTBEHHO, M.
CtpoAT rpaMKH MECTHBIX CKOPOCTeH Ha KaxKJ10H FOpH30HTaJH B

l
(YHKIIMH OTHOCHTEJIbHOTO PACCTOSIHHS OT CTEHKH (uept. 34a).

[lnanuMeTpOM HJIH MaJeTKol H3MepsIoT IJoMafH S; NMoX KaKAoH
KpHBOH MeXAy KpafHHMH TOYKaMH u3MepeHHH. 3aTeM BBLIUHCIASAIOT
IVIOLIAAM TPHCTEHOYHHIX 30H C ABYX CTOPOH H3MEPHTE/JbLHOH rOpH30H-
TaJM no npubJyanKeHHOHA GopMmyJie

S =M y v,
E o LY

TAe U,~— MeCTHasi CKOPOCTb B KPaHHHX TOYKaX H3MePHTEJLHOH rOpH-
30HTA/]H Ha PacCTOSHHH Y OT Oauxalmed CTeHKH, M/C.

Cymma muomagne#i Sz m S; COOTBETCTBYeT cpelHeH CKODOCTH U;
Ha M3MEPHTEJbHOH TOPH30HTAJH.

CrposaT rpaduk v; B QYHKUHH OTHOCHTE/IbHOH BHICOTH H3MEpH-
TEJbHOI'O CeueHHs —; Mexay KpalHUMH ropH30oHTaNIMH (4epT. 36).

IlnasuMeTpoM MM masleTrKod H3MepsIOT IJVOHmAAb MOA 3TOH KpH-
BOH MeXIy KpaHHHMH FOPH3OHTAIAMH Ss.

BrlunCc/ISI0T MUIOMAAH ABYX NPHCTEHOYHHIX 30H IO NPHOJHXKEHHOH
dopmyae

m y

m+1 H Vepy>

5 =

riae Ucp, — CPENHAS CKOPOCTb Ha TOPH3OHTAJNbHOH JHHHH Ha PaccTos-
HHH ¥ OT GauXaHiell CTeHKH, M/C.

Cpefsis CKOPOCTh IOTOKAa YHCJAEHHO paBHa CyMMe Iomtajef
S5+ Ss.
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’ a L/L

Yepr. 8

Pacxonx BOAL! YHMCJEHHO paBeH NPOU3BEJEHHIO CPENHEH CKOPOCTH
TOTOKa Ha IJIOWaJb MONEPeyHoro ceyeHus TPyOonpoBoAa.

53. Boluncsienune cpegHell CKOPOCTH IOTOKAa YHC-
JEHHBIM HHTETDHPDOBAHHEM HOJS MECTHBX CKOpoO-
cTed

DopMyabl Ans BHIYKCAEHHS CpelHeH CKOPOCTH MOJyueHbl Ha OCHO-
Be aNMPOKCHMauuu npoduseli CKOPOCTH KPUBHIMH TPETbEro NOPAIKa,
a MeCcTHass CKOPOCTh eCTb (YHKIMA OTHOCHTeabHoro pamuyca (r/R)?
LT KPYDVIBIX CeYEHHH M OTHOCHTeNbHOH BHICOTH h/H — Ans MPAMO-
VYIONbHBLIX CeyeHHH. 3aKOH H3MEHEHHS NpodHJIs CKOPOCTH B IPHCTe-
HOYHOH 30He NPHHHMAIOT TAKUM XKe, Kak U B 1. 5.2.

MeTon NpHMEHSIOT AJisi CHMMETPHYHBIX NOJieH CKOPOCTH.

5.3.1. Kpyeaoe ceuenue

Ecan vy MecTHast CKOPOCTh B IEHTpPe TPYGOMpPOBOZA, a Uepls Uepz - - -
Ucpn — CPENHHE CKOPOCTH Ha KOHUEHTPHYECKHX OKPYKHOCTAX *(BH:{HC-
JideMule Kak H B 1. 5.2,1) ¢ yBenruuuBawwumucs paguycaMd ry Ty «..
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r* (rRe r; =r;/R), TO cpenHIOn CKOPOCTb BBIUHC/SAIOT IO (opmyJie

*3
1 ) 5 *Q n , 1 #Q 2 *9
vff’o["‘ Pt T T T | TP e e
*3 i=N-2
r 1 2 . 2
1 = ot *2 2 *2
——Veps k) —_— —Vit1— 5 Vi—-
____,171’3] cp2 12r, + i cpl[ 12 i+2+ 3 i+l 3 1+
1 1 2 1
2 ) *2 2 *2
+ '1;/”—2] + Vep N—1 [TrN+—T2— TN—1— 3" TN-2 + 5" "N—:!]“l‘
% N2
m o ( rN—TN=1) T w 2 « S B ]
—_— 11— —_— 2 __
+ ’UcPN[ m+l ( N)+ 12m(1__r,;3) + 12rN 3 rn—1 + 12 rN—2|.

Ecnu N=4, To 4eTBepTHH wieH QOPMYJb BHUYHCASIOT O i=2.

Ecan N=3, To dopmyna npuuuMa

1

€T BHJ

I"t:‘l 1

;=Uo[" 1

2
3"

2

-+ 12

o ( r;"’—r?)2
T oy m(1—r)

m
+’Ucp3[',7+__] ( 1 ) +

5.3.2. IIpamoyzonreroe cewenue

- 5 ke ]
ri¥ 5 e+ ]

1 *Q
ry v — 7
12r2 ]+ cpl[ 6 1 +

2 17 .
A fP

]

7
+12

HuxenpruBeleHHyI0 (GOpMYJy HCIOJB3YIOT AJS BHIYHCIEHHS Cpel-
Hell CKOPOCTH BHOJb JHHHH H3MepeHHH H cpelHed CKOPOCTH B H3Me-

puTEeJbHOM CEYEHHH.

*2

— m * 1 Yo 7
V=% ' em T
i=N-2
7 = 1 .
-+ 12 Y3— 12 y4]+ 2 Vi
=3

7

* l . l *
)’2—‘—1‘5—)’3]-%-112[—2— y2+

7 * * ] *
[ ST (yin+y:) ——5— (yira+

» 1 * . 1 * m *
+yi—1) ]+’0N-1 [ 5 YNt YN-1—13 YN—z]—i-’UN[m)’Nﬂ-l—
1 YN 7 .01 .
om 2 YNTIg YNt

IN+1
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B nepBoM cayuae:

v — cpefiHssl CKOPOCTb BOJIb JIHHUH H3MEpEeHHi;

U], Up...Uy — MECTHBIe CKOPOCTH Ha 3TOH JIMHMH Ha PacCCTOSIHHH
4, &p... Iy OT cTeHKH;

L — paccrosinue MeXAy ABYMS CTeHKaMH BJOJb JHHHH H3Mepe-
HUH;

Y* — OTHOCHTE/IBHOE PACCTOSHHE OT TOYKH H3MEPEHHH 10 CTEHKH
Tpy6onpoBoaa

* 1 * 1=l * L—ly
Ji— ——— = . e = —————
3 R L N IR

Bo BTOpOM ciyuae:

U — CpefiHsIsl CKOPOCTb B H3MEDUTEJbHOM CEUEHHH;
Uy, Ug...Uy COOTBETCTBYIOT CPEIHHUM CKOPOCTSIM Ucpl, Ucp2-.- UcpN
BIOJb JIMHUH H3MepeHHH Ha paccTOsHHAX hy, hy...hy OT CTEHKH;
H — BbICOTa U3MEDPUTEJIBHOIO CEUEHHS;
By s h—hy hy—hy_, * H—hy

Yism s Y= e T T YV s

Ecam N =15, 10 Tpernét ajeH ¢opmy.nt

BBIYHUCJAAKT TOJABKO
no i=3.

54, ApudpmMeTHUecKHEe METONH BBUYHUCJIEHHS CPej-
Heildl CKOPOCTH

UsmeputenbHoe ceueHue pa3OHBAIOT Ha 3JeMeHTapHHIE YYaCTKH.

Jsi Kpyr/blX NMONepeuHBIX CeueHHH BecoBble KO3(hGUNHEHTH NpH-
HATHl paBHBIMH, a MJOWAAb 3JEMEHTAapHBIX YYacTKOB — HPOMNOPIH-
OHAJBLHOH YHCJHy TOYEK H3MEDEHHH Ha yyacTke.

B npucTeHouHOH 30He NMpeANOJararmoT JOrapH(PMHUYECKHH 3aKOH H3-
MeHEeHHs1 CKOPOCTH B ()YHKHHH paccTosHHs OT cTeHKH. (Oco6eHHOCTb

apudMerdyecKuX MeTOJ0B — MHHHUMaJbHast TPYAOEMKOCTb BBIYHCJH-
TeJbHBIX PadoT.

5.4.1. Jlunedno-roeapupmuueckuii meroo

le/l 3TOM MeTone I'IpO(bI/IJIb CKOPOCTH B KaxKJAOM 3JIEMEHTE Ompe-
Jensercs C.He}l}’IOHJ.Eﬁ 3aBHCHMOCTBIO

V=4 log y-+By+C,

rie A, B 1 C — nocrosiHubie. B KoJblieBOM 3J1€eMEHTE, OXBaThIBAIO-
IieM NPUCTEHOYHYIO 30HY, B=0.
54.1.1. Kpyrsoe ceueHue.
ITonoxenne TOueK H3IMEpPEeHHH ONPeNeNsOT OTHOCHTEJIBHBIM pa-
IHycOM r;/R HMAM OTHOCHTEJNBHBIM DPacCTOSTHHEM HX OT CTE€HKH Y;/D
(raba. 2).

3 3ak. 1486
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Ta6anua 2

llucnoﬂ';o;«;x;ﬂu;cbzepenua O-ruocrr;;e;bﬂuﬂ OT:gzgzeg:HcoTiHﬁa"u;rﬁanue
0,3586+0,0100 0,3207+0,0050
3 0,730220,0100 0,1349:+0,0050
0,9358:0,0032 0,0321+0,0016
0,2776+0,0100 0,36120,0050
5 0,5658+0,0100 0,2171+0,0050
0,6950:0,0100 0,1525:0,0050
0,8470+0,0076 0,0765:0,0038
0,9622+0,0018 0,0189+:0,0009

CpenHIon CKOPOCTh Ha KaXAOM pajuyce NDHHHMAIOT paBHOH cpe-
HeMy apH(MeTHUeCKOMY 3HAUEHHIO MECTHBHIX CKOpoCTeH, H3MepEeHHBIX
Ha aToMm panuyce. CpenHssi CKOPOCTb IO CEYEHHIO paBHA CpelHEMY
apudMeTHUECKOMY 3HAaUeHHI0 CPERHHX CKOPOCTeH, M3MepeHHHX Ha
KaxXJOoM pajHyce.

CuienoBaTeNbHO, CPefHsisi 0 CEYEeHHI0 CKOPOCTb paBHa cpelHEMY
apmimemquKOMy 3HAYEHHUI0 MECTHBIX CKOpOCTeﬁ, H3MEPEHHBIX B TOY=+

KaX MONepeyHoro ceueHusi MoToka no Qopmyse

—_— Evi
v —_—
N

L

I~

7

i

]
]

T

¢ | *
os T
NESES
8|8 Jr g
S S
§§ 0,092
2% G,I675L |
NN L/Z

Yepr. 4
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5.4.1.2. TIpsiMOyro/ibHOE CeueHHe,
Jns u3aMepeHuH, BHIIOJHAEMBIX B COOTBETCTBHH C TpeGOBaHMAMHU
HacTosLlero craHfapra, 6epyT 26 Touek B H3MEPHTENbHOM CEYEHHH.

Mx koopRuHaTH H BecOBHE KO3®dHIHEHTH NPHBeJEHH Ha 4YepT. 4 H
B TabJu. 3. .

i kY

Ta6auma 3

Beconne K09(D(pHUHEHTH TOUeK M3MepeHuA ANA HIMEPUTEABHBIX
BepTukanell HoMepos
Touss wamepenuh I | 11 111 [ v
no Bey%;“‘”" KOOPARHATH ToueK W3MepPeHHR Mo ropHaOHTaAH x/IL
0,0920 0,3655 0,6325 0,9080
0,034 2 3 3 2
0,092 2 ~— _— 2
0,250 5 3 3 5
0,3675 — 6 6 —_
0,500 6 — — 6
0,6325 — 6 (¢ —
0,750 5 3 3 5
0,908 2 ~ — 2
0,968 2 3 3 2

CpelHssl CKOPOCTh PaBHA CpeliHeMy B3BEIIEHHOMY 3HAUCHHIO MecT-
HEIX CKOpPOCTell, H3MEepPeHHHX B TOYKAX MONEPEeYHOro CeYeHHs NOTOKa
no ¢gopmyJae
LKiv;

K

rie K; — BecoBoit koadb¢uuueHT i-#i TOUKH H3MePeHHH.
HOns 26 Touex usmepenuit TK;=96.
54.2. Jloeapupmuuecxuii merod Yeboiumesa
B npucTeHOYHOH 30HE NPHHAT JOrapHpMHUUECKHHA 3aKOH H3MEHEHHUS

CKOPOCTH B (DYHKIHH pacCTOSHHS OT CTEHKH, a B IEHTPaJbHOH 30-
He ~— MOJHHOMHHEAJBHBIH,

5.4.2.1. Kpyraoe nonepeuroe ceyeHHe.
[Tonoxenne Touek H3MePeHHH onpefeadeTcs OTHOCHTENbHHIM pa-

AMYCOM r;i/R WY OTHOCHTENBHEIM PACCTOSIHHEM TOYeK OT CTeHKH yi/D
(rabax. 4)

V=

Ta6anuna 4

. Yncno Touex OTHOCHTENbHOE PACCTORHHE TodeK

u3Mepernit OTHOCHTeALERA paanyc ’i/R OF CTOHKH yi/D
Ha paguyce

0,3754+0,0100 0,3123+0,0050

3 0,7252+0,0100 0,1374:0,0050

0,9358=+0,0032 0,0321+0,0016

3*
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IIpodoarxcenue
2?;21%;]0;;!{ OTHOCHTEAbHBIH paauyc "l/R 0TllOCHTeﬂz;i%:e]::(C“t’l;)RHl-le ToYeK
Ha pajuyce ‘/
0,3314+0,0110 0,3343+0,0050
4 0,6124+0,0100 0,1938+0,0050
0,8000+0,0100 0,0050+0,0050
0,9524+0,0024 0,0238+0,0012
0,2866:+:0,0100 0,3567+0,0050
5 0,5700+0,0100 0,2150+0,0050
0,6892+0,0100 0,1554+0,0050
0,8472+0,0076 0,0761+0,0038
0,96220,0018 0,0189+0,0009

[TockonbKy BecoBhle KOI(DGHUHEHTH AJS TOYEK M3MEpeHHH, MoJo-
JKEHUS KOTOPBIX 3aJaHbl B Ta0J. 4, paBHBI, CPEIHSAS IO CEUEHHIO CKO-
poCTb paBHA CPefHeMy apH(OMETHYeCKOMY 3HAa4YeHHI0O MECTHHIX CKOpO-
CTell, H3MEePEHHLIX B IIONEPEeYHOM CEYeHHH NOTOKa 1o dopmyJe

= Vi
N
rie N — ofuee YuCI0 TOUEK H3MePeHHH B NONEPEUHOM CEYEHHH TIO-
TOKa.

5.4.2.2. IlpaMoyroszHOe ceyeHHe

Uncjo H3MEpPEeHHbIX BepPTHKaJeR e M YUC/IO0 TOYeK M3MEepeHHH Ha
KaXJIO0H BePTHKA/IH f nonxuo GBITH He MeHee 5. B Ta6n. 5 mosioxkeHHE
TOYeK H3MepeHHH NpuBefleHO M e=6 u f= 5 roe x;/L — aGcuucca,
a y;/H — opAuHAaTa TOUKH H3MEePeHHUIi.

IMonoxeHne ToueK H3MepeHHH (4epT. 5) BEHIGPAHO Tak, 4TO HX Be-
coBble KO3bdhuuuentsl paBHe. CllefoBaTesNbHO, CpeJHSs CKOPOCTb
paBHa cpelHeMy apH(MeTHUECKOMY 3HAU€HHIO MECTHHIX cKopocreii,
H3MepeHHBIX B YKa3aHHBIX BHILIE TOYKaX IONEPeYyHOro CeyeHHs INOTO-
Ka. 3HayeHHe CpefHell CKOPOCTH HOJIKHO OBITH BHIYHCJEHO IO ¢op-
MyJsie npuBeldeHHOH B m. 5.4.2.1.

Yepr. 5
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Ta6aunab
Uncao uamepen-
HHX BepTHKaied e
un:a;lggggu-r;:e‘;c 3HaveH!s KOOPAHHAT TOYEK H3MePeHHA xl./L Hau yi/H
Kax10H BepTHKA~ ’
au f
0 +0,212 +0,426 -
+0,063 +0,265 +0,439 —
0 =0,134 +0,297 +0,447

6. KOPPEKLIMSI CUCTEMATUYECKUX NMOFPELIHOCTEH

Ha pesyabrar H3MepeHHH MECTHOH CKOPOCTH HauObOJbilee BJHs-
HUEe OKa3HBAaIOT 3arpy3ka H3MepHTeNbHOr0 CedeHHS CPeACTBAMH H3-
MepeHui, NONepeyHblli rPaJlHeHT CKOPOCTH, TYpOYJEHTHOCT H MeJJIeH-
Hble KosieGaHus CKOPOCTH IPH NOCJENOBATEJbHOM METOHe H3MepeHHH.

Heo6xonuMocTh BBEJeHHS KODPEKLUHH CJeldyeT OLEHHBAaThb IO pe-
3yJbTaTaM KOHTPOJIbHBIX H3MePeHHH H Ha OCHOBe alpHODHOH HHOP-
MalHH B KaKJIOM KOHKPETHOM cJyyae H3MepeHHH.

6.1. Kopperknusg Ha 3arpy3kKy H3MEePHTEJBHOrO Ce-
YeHHS

YcranoBKka B ceueHMH TPYOONpOBOLA H3MEPHTENBHHIX YCTPOHCTB
yMeHblIaeT CedeHHe, HApPYyWIaeT pacnpejeseHHe CKOPOCTEH M BHI3H-
BaeT yBeJHYeHHe CKODOCTH IIOTOKa. —

TTorpelHOCTh OT 3arpy3KH ceYeHHsl NOJOXKHTeabHa ¥ TeM OoJee,
yeM MeHblIE paccTosiHHe OT Topua Tpy6ku Iluto mau portopa ruipo-
MeTpHyYecKo#l BePTYUIKH A0 LITAHTM-AepxKaTeas. Ecan oTHouleHue mJo-
1ajau, 3aHUMaeMON CPEeJCTBAMH H3MepeHHH M HX ONOpaMH, K IIO-
I(a¥ M3MEDHUTEJBHOTO CeyeHHs cocTaBasgeT 2—6%, TO B pesysabrar
H3MepeHHH Heo6XONHMO BHECTH MOIPaBKY.

[Ipn npHMeHeHHH THADOMETPHYECKOH BePTYLIKM NONpaBKa K 3Ha-
UEHHIO MECTHOH CKOPOCTH B NPOLEHTAX paBHa IOrPEIHOCTH ¢ o6part-
HBHIM 3HaKOM, TO €CTh Pe3yJbTaT H3MepeHHH HO/KeH OBITh yMEHblleH
Ha 3TO 3HaueHHe

3,=0,1255/5,100,

rge S — MI0OWAAk NPOEKUHH CPEICTB U3MepEeHHH M MX JAepxKaTened
Ha HOBerHOCTb, HCpHGHﬂHKy'JIﬂpHyIO K OCH pr()OHpOBO-
aa, Mm%
S; — nnomazb NonepeyHoro ceuenns TpyGompoBoda, M2.
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Ilpu npumenennu TpyGku IInTo pesynbTar H3MepeHHH MOJIKEH
ORITH YMEHBIIEH Ha 3HAYeHHe MOrpeliHOCTH

BAP=O,7KbS/STAPmax,

rae Kp — ko3 dHLHEHT 3arpy3kH ceyeHUs HUIHHAPHYECKHMHU Jdepxka-
TEJNSIMH, ONpelle/ieHHbN 1o ueprT. 6;

Apmax — AMbdepeHInanbioe JNaBleHHe B LEHTPe (KOHTPOJbHOH
TOUKE) MOTOKa,

Ky,
1.0
a9 \\
] \

‘\
07 —

~

47 -
¢ 4f 67 47 G4 45 g5 47 S,

¥ — pacCTOSIHHE MeXJy TOpLEeM HOCKa H OCbio Jlepxarens
TpyGkn Iluro, M

Yepr. 6

B dopmyne xoadpdunuent, paBuuit 0,7, fABasercd CpPefHHM 3Haue-
HHEM OTHOILIEeHHSl CPefHeH M MakCHMAaJBbHOH CKOpPOCTed B HOIEPEYHOM
CeyeHHH NOTOKa.

IIpn apudpmernyeckHX MeToJax IONPAaBKYy Ha 3arpysky CeuyeHHs
caeflyeT BHOCHTb B BHIUHC/JEHHOe 3HayeHHe cpelHell CKOpOCTH (pacxo-
na). 3HaueHHs MoJHOH monpaBKH B (yHKuuH OTHoueHus d/D u nd
npuBeleHH Ha yepT. 7.
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%
‘/,U _——.—~ —

44 —
=8
0 / L i.r
oz 717
n=16
7] 0,01 807 403 a/r

nd—paccTofsHHe OT CTATHYECKHX OTBEPCTHH IO

ocH Jepxateas Tpy6ku [Iuto; CceMeHCTBO KpH-

Boix I (TpyOky IlnTO mepeMmelaloT no JAMa-

MeTpy); ceMmMeficTRo kpuBnix 2 (TpyGKy IluTto

nepemellalOT MO JBYM pajHycaM OJHOrO JAMa-
MeTpa)

Yepr. 7

6.2. Koppexuuss Ha nonepeyHBH# TrpaiHeHT CKO=
pPOCTH

HaBiicHHe, BO3HHKAIOLlEE NPHU TOPMOXKEHHHM XKHAKOCTH Ha TOpLe
Hocka TpyOku IlnTo, U perucrpupyemoe TpyOKoi B IOTOKE C momepey-
HBIM TPaJHEeHTOM CKOPOCTH, Bcerjla HeCKOJbKO 3aBHIIIEHO.

Bsaumoneiicteue Tpyoku IIuTo ¢ NOTOKOM KHAKOCTH NPUBOAHT K
HeGoJBIINM CMEILIeHUsAM CTPYH Tak, YTO CTPYH, TOPMO3AIlHEcS B IEHT-
pe TPyOKH, UMeIOT OOJBIIYIO CKOPOCTb, YeM B TOH e TOuke cBOOOX-
HOTO IOTOKa.

3roT 3PdeKT MOKHO CKOPPEKTHPOBATh ABYMS CNOCOOAMH:

cuMtath, uto Tpy6ka IINTO H3MepsieT CKOpPOCTb B TOUYKe MOTOKa,
CMELIEHHON OTHOCHTEJBHO DeaJbHOrO MoJoXKeHHd TpyOkn Iluro —
NO3HIHOHHAsl KOPPEKIHUs, OcyllecTBAsgeMas A1 BCeX TOUYEK H3MepeHHH
B NONEPEYHOM CEeUeHHH NOTOKa;

BHOCHTD IIONMPABKY B BHIYHC/JEHHOE 3HaUEHHE pacxoja NpH apHpme-
THYECKHX METOJaX BbIUHCJCHHH.

6.2.1. Ilosuyuonnas Koppexyus npu epaguueckom U HUCAEHHOM
MeTo0ax UKTeZpUpPOBaHUs

Ilpy rpadHyeckoM H YKCJICHHOM MeTOAAX HHTErPHPOBAHHA pe3yJb-
TaThl H3MepeHHH nud¢epeHIRaNbHOTO AaBjJeHUss Ap Ha PacCTOSTHHA Y
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OT CTeHKH PacCMaTpHBAIOT KaK W3MepEeHHble Ha PacCTOSHHH y+Ay ot
CTEHKH, THe Ay—ycnom—xoe CMellleHHe TOUKH H3MEDeHHH, BBIUHC/IeH-
Hoe 1o (opmyne
A d
= IKH——-O,195KH( )[1 — 1.
y / /10, 24) y !
Vo & a

1 /

Koadpoduuuenr Ky 3aBucHT OT PopMBl Hocka Tpy6ku [Iuto H Mmo-
Ker ObiTh mpuHsT paBHbIM 0,1+0,02 118 xoHcTpyKumit Tpy6ok Iluro,
IOPUBEIEHHBIX B CIPaBOYHOM NPHJIOXKEHHH 2.

Taba. 6 ob6reryaer pacuer no dopmysae, npuBeleHHol aias K,;=0,1.

TaGauua 6

oo

yid l 0,50 | 0,67 | 0,75 | 1,0 1,5 l 2 3 4

Ay/d,O,OSQ 0,075 | 0,077 | 0,082 0,088,0,091 0,094 0,095’0,100

TTonpaBKky B pe3y.bTaThl H3MEDEHHH c/IefyeT BHECTH NO OMNpene-
JeHHs KoadduuueHra m.

6.2.2. Koppexyus npu apugpmeruieckux mero0ax uHTe2pupo8anus

Ecau nosoxeHde TO4eK u3MepeHHH B3siTo M3 Tabua. 2—4, TO pac-
CTOSIHME OT CTEHKH Y JOJKHO OBIThb YMEHBIIeHO Ha 3HauyeHHe AY, BHI-
yucjaeHHoe mo ¢opMysne B m. 6.2.1, uTo6bl HaHATH peasbHOE Paccros-
HHE Y OT CTEHKH, Ha KOTOPOM [OJKHH GBITb BLINOJHEHBEl H3MEPEHHH.

6.2.3. Koppexyus pacxcoa

Ha uepr. 8 npuBeneH rpaduk NMONPaBKH, KoTOpas AOJNXKHAa OBITh
npubaBiieHa K 3HAaUEHHIO PacX0lla, OMPE/eNeHHOr0 B KPYIJIOM CeueHHH
TPyGONpPOBOAA, €CJH [/ M3MEDEHHil HCHO/b30BaHa Tpy6ka Iluro c
K;=0,1. Ecau K, npuMmensiemoil Tpy6ku ITHTO HeCKoJbKO OTJIHYAETCH
ot 3Hayenus 0,1, To HOmycKaercsi NPUMEHATb TOT Xe TPaduK, HO MO-
npaBKa AOJXKHA OHITb YMHOXeHa Ha Ky/0,1.

6.3. Koppexuusa TypO6yJeHTHOCTH

B ycioBusix H3MepeHHH, /s KOTOPHIX CHpaBelJ/lMBa paccMaTpH-
Baemasi METOAMKA, IIONpaBKa Ha TypOyJeHTHOCTb COCTaBHT IpHUMep-
Ho — 0,5-2% mnpu ypoBHe TypGyJeHTHoCcTH moroka 10% (cm. cmpa-
BOYHOe HpuJoxeHHe 6). 3HaueHHe MONPABKH OUEHHBAIOT MO pe€3yJb-
TaTaM KOHTPOJIBHEIX H3MEepeHHI HIM Ha OCHOBE aNpHOPHHIX NAHHBIX.

6.4. Koppeknus noTepd Hanopa

CrarduecKoe H NOJHOe AaBjeHus TPybka Iluto oTOHpaioT H3 pas-
HHIX TOYEK MOTOKA. ITO NPHBOAUT K IOJOXHTENbHOH MOTPeIlHOCTH,
3aBHCAllell OT MOTEPH Hamopa Ha TPeHHe Ha ydacTke TpyOonpoBoAa,
PaBHOM PAacCTOSIHHIO MEXZAY OTBEPCTHAMH NOJIHOrO H CTaTHYECKOro
naBaenuil Tpy6ku ITuto. Kak npasuio, 3Ty NOrpemHocTb He Y4HTbIBA-
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Yepr. 8

10T, HO eCAu ee HeoO6XOAHMMO yueCTh, TO Au(depeHuHanbHOe AaBleHHe,
H3MepCcHHOE B Ka)KI[Oﬁ TOUKE CeyeHHd, caedyeT yMEHbIIUTbh Ha 3Haue-
HHe NMOTepH Haiopa, paccudTaHHoe mo opmyJe

Aed 02

E= p )

D 2

rae A — Ko3(h@HIHEHT CONPOTHBJEHHS;
cd — paccTostHHe MeXJAy OTBEPCTHSIMH CTaTHUeCKOro H IOJIHOTro
LaBJieHuit, M2,
6.5. Koppexuus MeAJEeHHBX KoJde6GaHUN CKODOCTH
PesysabraTel H3MepeHHil, BHINOJHEHHHX NOCJAEAOBATENbHHIM M Ia-
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paJjieIbHBIM METOAAMH COBINANAalOT TOJBKO B CTallHOHAPHOM HOTOKe,
CTATHCTHYECKHE XaPaKTePHUCTHKH KOTOPOrO He 3aBHCAT OT BPeMeHH.

ITpu nocsenoBaTeIBHOM METOJe H3MeDEHHH CKOPOCTH MOTOKa, CPeli-
HASL CKOPOCTb KOTOPOTO HEMHOro H3MeHseTcsl 3a BPeMS NPOBeJCHHs
H3MepeHHil, HeoGXOAHMO CKOPPEKTHDOBATb pe3yJbTaThl H3MepeHni
MECTHBIX CKopocTefl.
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4p, —neicTBuTeIbHOE  3HayeHHe JHddepeHnuHaabHOro JAasaeHus, Ila;
Ap‘c —u3MepeHHoe aAHddepeHHaAbHOE AaBaenue, Ila

Yepr. 9

”HGOGXOD.I/IMOCTI: KODPEeKUHH OLEHHBAIOT MO PEe3yJbTaTaM H3Mepe-
HUH B KOHTPOJBHOH Touke moroka. Eciim MecTHas ckopocTh MeHseTcs
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BO BPEMEHH, TO Pe3yJbTaThl H3MePeHHI HeoGXOAHMO NPHBECTH K <HY-
JIeBOMY» MOMEHTY BPeMe€HH no dopmyJe
v
kR, 0
Ui, 0=Ti, T »
Op, T

4

Tle U;0 U Ujr — MECTHbIe CKOPOCTH B i-Bi TOYKe H3MepeHHH B MO-
MeHTH BpeMeHH 0 B T COOTBETCTBEHHO;
Uk H Up,r — MECTHEIE CKODOCTH B KOHTPOJLHOH TOYKE B MOMEH-
Tl BpeMmenn 0 ¥ T COOTBETCTBEHHO.
«HyaneBoii» MOMeHT BpeMeHH, K KOTOPOMY NPHBOAAT Pe3y/bTaThl BCeX
H3MepeHHH, peKOMeHAYyeTcs BBIGHpPaTh B TOH yacTH rpadHka, KoTopas
MeHblle BCero H3MeHAJach BO BpeMeHH. Eciau BBIXOXHOH CHTHaA H3-
MEDHTEJNBHOr0 YCTPOHCTBA, YCTAHOBJEHHOIO B KOHTDPOJBHOH TOUKe
MIOTOKa, HNPONOPIHOHANEH CKOPOCTH, TO €r0 NOKa3aHHA HENOCPeACcT-
BEHHO INOACTaBJISIIOT BMECTO Upg M Upr B NPHBENEHHYIO BhIE (op-
MYJy.

Ecam xe 3TH nokasanus nponmopuUMOHAJBHEL KBaApaTy CKOPOCTH,
T0 B (opMysy ciegyeT NOACTABJAATbL 3HAUEHHS KBaJPaTHOrO KODPHS
H3 NOKa3aHHA M3MepHTeJabHOro mpubopa.

B XoHTpOJBHOK TOUKe NOTOKA PeKOMeHAyeTcsl yCTaHAB/JAHBATh Ipe-
o6pa3oBarenb CaMONMIIYINEro NPUOOpa ¢ HeOGXOAMMOHM UYBCTBHTEJb-
HOCTBIO, TPHYEM ITOT HPUOOP MOKeT GHIThH He OTrpanyHpoBaH.

66. Koppexuns yria HakjaoHa ocH Tpy6ku Iluto
K OCH PaBHOMEPDHOTrO NMOTOKaAa

Ecnu Bo3HHKaeT HEOGXOXMMOCTH HCNPABUTH pPe3yJabTATH H3Mepe-
HHf Ha HakKJOH ocH TPYyGkH [TuTo K ocH MOTOKA, TO ClEAYyeT PYKOBOA-
CTBOBATHCA KPHBHIMH, MPHBEACHHBIMH Ha ueprt. 9.

7. OUEHKA NOTPELLHOCTM ONPEAENEHUA PACXOA

ITorpeltHOCTH, BO3HHKAKOIIHE IPH ONpeJeseHHH Pacxona, HOCAT
KaK cayyaBHBI, TaK M CHCTeMaTHYeCKu# Xapakrtep.

Cranpapr npelycMaTpuBaeT KODPEKIHIO CHCTEMaTHYECKHX MO-
rpelHocTell ¥ MeTOAMYecKHe NpHEeMBl YMEHBbIIEHHS CHCTeMaTHYeCKHX
# cayyafiHBIX morpeilHOcTefl M3MepeHHH.

CucreMaTHYeCKYe TOTPEIIHOCTH HCKJIOYalOT BHECeHHEeM MONpPaBOK
B pe3yabraThl u3Meperuil. Ecam cucreMaTuyeckHe NOTPelIHOCTH He
MOryT 6bITh CKODPEKTHPOBAHH, OHH CUMTAIOTCA caydaiiHeimu. Cayyai-
HOH CYMTalOT TaKXe YacTb NOTPEIIHOCTH, KOTOPas OCTaeTcs MHocie
KODPEKIMH CHCTEMATHYECKHX MOrPEHIHOCTEH,

CucreMaTHyecKasi NOrPeIIHOCTH MOXKeT OBITh YMeHbLIEHA NPH na-
pansieibHOM cnocobe uamepeHHil. Mcno/sib3oBanue 3HAYHTENbHOTO YHC-
Jla ONHOTHMIHHX, HO He MACHTHYHHBIX NPUOGOPOB WU NPUGOPOB Pa3HBIX
“THHOB NMPUBOJHUT K YaCTHYHOH KOMIEHCAUHH CHCTEMAaTHYECKHX morpeul-
#HocTel,
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Cayuaiinble TOTPEIHOCTH MOXKHO YMEHBIUHTb, YBeJHUHBAsh BPeMst
u3MepeHHsi (YHCJIO0 HE3aBHCHMBIX OTCYUETOB B JaHHOM TOYKe) H yBe-
JHYUBAS YMCJIO TOYEK H3MEpEeHHH B NONepeyHOM ceueHuH nortoka. [lo-
FPELIHOCTh CPEeJIHEr0 3HaueHHsi, NPHHHMAaeMOro 3a pe3y/jbTaT H3Mepe-

HUH, B VN pa3 MeHblle NOTPEIIHOCTH KaXXAoro 3 N He3aBUCHMBIX
H3MepeHuH.

XOTA CHCTEMATHUYECKHE NOTPEIUHOCTH OTJAHYAlOTCs OT CayuyalHBIX,
BO3MOXHEBEIE 3HAYeHMsl CHCTEMATHYeCKOH NOTPEIIHOCTH pacnpefeseHb
N0 HOpPMAaJIbHOMY 3aKOHY, MO3TOMY COBOKYNHOCTb CJIy4adHBIX H CHC+
TEeMATHYECKUX NOrpelIHOCTed JOMyCKaeTcs paccMaTpUBaTh KaK cay-
yafiHylo, a CpefiHee KBaJPaTHUYeCKOE OTKJIOHEHHE CHCTEMaTHYEeCKOH
MOrpelIHoCTH (fasee — OTKJIOHEHHe) ONpelesATb TakK Ke, Kak H AJA
cyyaliHOH NOrpemHOCTH.

Korza uucsio waMepeHuit ROCTATOUHO BEJAMKO, @ NOTPEUIHOCTD H3-
MepeHHuii pacnpeneseHa IO HOPMaJibHOMY 3aKOHY, TO MaKCHMaJjbHas
HOTPEUIHOCTb C JOBEPHTENbHONH BepOATHOCTBIO 959, He NPEeBBLICHT YA-
BOEHHOr0 3HAUEHHH OTKJOHEHHS.

8= =+ 2g,

rie & — MakcHMajbHas NOIPElIHOCTb — MAKCHMaJ/JbHOE OTKJIOHEHHe
OT CPeJHEero 3HayeHHs B IPOH3BOILHOM PSAY HE3aBHCHMBIX
H3MepeHu#d, PaBHBIX [0 TOYHOCTH;
G — CpejiHee KBaJApaTHUECKOe 3HaueHHe TMOrPEelIHOCTH.

CocraBasioliie NOrPeIIHOCTH H3MEPEHHH H BHIYHC/EHHE 3alaloT B
dopMe CpeAHHX KBAADATHYECKHX WJIH MaKCHUMaJ/bHBIX 3HaueHH# no-
rpeuIHocTe.

CyMMapHy[0 NOIPelIHOCTb ONpefe/leHHs Pacxofa 3alaloT JOBepH-
TeNbHBIM HHTEPBANOM, cOOTBeTcTBYIOMM 95%-HON HOBepuTENbHOR
BEPOSITHOCTU

[ G
=+2—",

q q

Toe 0g— CyMMa COCTABJASIOIKX NOIPEMIHOCTH OfipefesIeHHs pacXola;
g — pacxon XKHIKOCTH, M/C.

B kaxaoM KOHKPETHOM cjyuae OmpefesieHH PacXoia HeoGXOXHMO
OLEHHTH KaK COCTaBJsAIOIIMEe NOTPEeIIHOCTH, NPHBEJEHHbIe HMIKe, Tak
¥ CyMMapHYIO DOrpelIHOCTb ONpefeseHusl pacxoia.

7.1. CoctaBandlUHE MOrpPemwHOCTH H3MepeHHH
MEeCTHOH CKOPOCTH

7.1.1. Cayuaiinbie noepewHocTu

7.1.1.1. IorpeurHocts usMepeHuss JAHbdepeHINaNbHOr0 AaBJIeHHS
34 1 CKOPOCTHM BpPAlcHHA POTOpa THAPOMETPHUECKOH  BepPTYUIKH
». T1OrPElIHOCTb &, 00yc/J0OBI€Ha KaK HETOYHOCTbIO ONpelelenus
BpeMeHH H3MepeHHs, TaK H HEeTOYHOCTBIO ONpele/]eHHs Yhcaa UMNYab-
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COB 3a 3TOT NPOMEXYTOK BpeMeHH. [lorpemIHOCTE MOXKeT OBITH YMeHb-
{leHa NPH YBEJHYCHHH BPEMEHH M3MepeHHS M YHCJa UMNYJIbCOB Ha
060pOT poTOpa BEPTYILUKH.

Juddepeniinanbioe JaBieHHe H3MepSIOT ¢ NOTPEIIHOCTLIO, 3aBHUCS-
Lied KaK OT HOTPEelIHOCTH AH(p(depeHIHalbHOT0O MaHOMeTpa, TaK H OT
KBaJH(pHUKaALUH oneparopa.

7.1.1.2. TlorpemrHocTs OT KOHEUHOCTH BPEMEHH H3MepeHHH Oy

Koraa BpeMs H3MepeHHS MaJsio, HU3KOYACTOTHBIE IyJAbCALUH CKO-
POCTH HEIOCTAaTOUHO CIVIAXKHBAIOTCH, YTO NPHBOAMT K pa3bpocy pe3yiib-
TaroB H3MEPeHHH. YBeqHyHBas BpeMsi u3MepeHuH 7 M 4HC/IO H3Mepe-
HUA B JaHHOH TOYKe IOTOKA, MOMHO YMEHBIIHTh NMOI'PELIHOCTD.

7.1.2. Cuctemaruieckue nozpewHocTu

7.1.2.1. TlorpeltHOCTh rpafyHPOBKH CPEACTBA H3MEPEHHH Odc.

[MorpemnocTb rpagynpoBKH THAPOMETPHYECKOH BEPTYLIKH HJH OI-
peneieHuss Kospduuuenta Tpyoxk: [InTo HemocpeaCTBEHHO BXOJHT B
pe3yJabTaT H3MEepEeHHH.

3aKOHBl pacnpefleieHHss MOTPELIHOCTH MO JHANasoHy H3MepeHHH
THAPOMETPHUECKOH BepTYWKH U AuddepeHlnalpHOr0O MaHoMeTpa pas-
JIMYHEL )

OTHOCHTEJBHYIO HOTPEIIHOCTh THAPOMETDHYECKOH BepTYIIKH INpH-
HHMAIOT IOCTOAHHOH Ha JHHEHHOM yyacTKe ee IpPafiyHpPOBOYHOU KpH-
BOH.

OrHocuTebHaA MNOrpellHoCTh JAH(pGdepeHLHaJbHOTO MaHOMETpPa
OyIeT yBeJHYUBATBHCS C YMEHbLIeHHeM u3MepsieMoro AuddepeHuunab-
HOro JaBJEHH M NP 3HAYEHHH €ro, PaBHOM HYJI0, MpHHHMaeT Oec-
KOHe4YHO 6O0JIblIOe 3HAYEeHHE.

Pa6ounit nuamason AnddepeHUHaNbHOTO MaHOMeTpa BHIOHPAIOT B
BepXHell YeTBEPTH ero MIKaJjbl Tak, YTOoOB MaKCHMaJbHAasi OTHOCHTE/b-
#7451 TOTPELIHOCTb Ha 3TOM ydYacTKe He IpeBhIIaJa JAONycKaeMoro
spauyeHust +=19%.

7.1.2.2. TorpelwHocTb OT TypOyAeHTHOCTH O.

HennnefiHocTh W MHEPUHMOHHOCTb CpPeACTBa H3MepeHHH NPHBOASAT
X GAaBHCHMOCTH NokaszaHuit TpyOKH IIHTO U rHIpPOMeTpHYeCKOH Bep-
{YIIKH OT YPOBHS TYpOYJEHTHOCTH "M HaCTOTH MyJbCallHd CKOPOCTH.
Jrta NOrpeilHoOCTh MOJIO0KHTEIbHAs B GoJblne#l yacTH pabouero guana-
20HA CKOPOCTEH rUAPOMETPHYECKOH BEPTYIUKH H BCErAa IOJOXKHTENb-
nasg gas Tpy6ku Iluto. Ee MOXHO yMeHbUIHTh, YMeHbIUAsi CTeNeHb
HHEPUMOHHOCTH W HeJHHENHOCTH CPEACTBA H3MepeHHi (CM. cIpaBod-
ioe mpuIoXeHue 6).

7.1.2.3. TlorpemHocTh OT 3arpy3KH M3MEDUTENbHOrO CeUeHHS dp.

IlorpemHocTh BCerfia NOJIOXKHTENbHAS M PacTeT C yBeJHUEHHEM
CTeIleHH 3arpy3KH CeYeHHs CPeACTBAMH H3MepeHHH M HX ONOpaMH. .

7.1.2.4. IlorpemwHocTh OT HAKJIOHAa OCH CPEACTBA H3MEpeHHH K
'OCH TIOTOKA § .

TlorpemsocTs nOJIOXKMTEAbHAS NPH HEOOJBIIHX YIJIaX HakJoHa
Tpy0Oku ITuto (cM. yept. 9) W oTpHUATe/bHafA AJR THAPOMETPHUECKOH
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BEPTYIUKH, €C/Y €€ UYBCTBHTENbHOCTh K HaNpPaBJIEHHIO CKOPOCTH TOX»
YHHAETCH 3aKOHY KOCHHyca.

7.1.2.5. TlorpeuIHOCTb OT rpajHeHTa CKOPOCTH {g.

ITorpewHocTh 3aBHCHT OT AuameTpa TpyOku IIuTo ¥ Bcerma moso-
»kuTenbHass. Kak npaBHJIO, 3Ty MOrpelIHOCTh HE YYHTHIBAIOT.

7.1.2.6. IlorpemHsocTs OT noTepH Hamopa ..

[TorpemgocTs OT NOTEPH HAamopa pPacTeT C yBeJHYEHHEM PacCTOsi-
HHsE MeXJy OTBEPCTHSAMH TIOJIHOTO M CTaTHUeCKOTO JaBJjenuH TpPyOKm
IInto u crenenn WepoxoBaTocTH Tpybomposoja. OHa Bcerza moJso-+
JXKHTeJbHas,

72. CocTaBasAOUIHEe NOTPEeMIHOCTH BHUYHCIEHHS
pacxonxa

7.2.1. Cayuaiinele nozpewHocTu

7.2.1.1. TlorpemHocTb onpeneneHust cpefHell CKOPOCTH Oo.

CocraBasiomHe NOrpelIHOCTH ONpelesleHHss cpefHel CKOPOCTH He
ABJASIOTCS YHCTO CAYUaHHBIMH, TAK KaK OHH HAaCTHYHO 3aBHCSIT OT IO-
JIOJKEHHSI TOueK H3MepeHHH B ceyeHnu Tpy6onpoBoa. OfHaKo morpet«
HOCTb KaXJOro OTAENbHOr0 H3MepeHHs pa3JjHyHa, H OCHOBHOM BKJIaX
B IIOTPEIIHOCTh KaXKIOr0 H3MepeHHS BHOCAT CJyyafiHble IO HPHPOAE
dakropsl. [To3TOMY cyMMapHYI0 NOrpeumiHOCTb ONpeJelieHHS DPacxona
MOXKHO PaccMarpHBaTh KakK ClyyafHyio.

7.2.1.2. TlorpemrHocTh rpauuecKoro MHTErPHPOBaHHS ;.

TlorpemHocTs rpatuueckoro HWHTErpHPOBAHHS BKJIOYaeT NOrpem-
HOCTb NOCTPOEHHSI NPOOdHJIA CKOPOCTeH H NOrPellHOCTb H3MEepeHHs
nJollafy NoJ, UEHTPaJbHOH 4YacThlo KpupoH. IlorpeumrHocTs 3aBHCHT
OT KBaJH(HKALHU ollepaTopa H paclnpeies]eHHs CKOpOCTex.

7.2.1.3. IlorpemHocTh BHYHC/AEHHS KO3(duIHeHTa m — Opm.

Ecniu  xkosdduumeHT m BBUHCASIOT TrpadHuecKUM METOAOM, Kak
9TO H3JI0XKEHO B 00f3aTe/bHOM INPHJIOKEHHH 4, TO BO3HMKawoLlad MHo-
IPEHOCTh HOCHUT CAYUAHHBIH XapakTep.

7.2.1.4. TlorpemiHOCTh OT HETOUHOW YCTAHOBKM CPEACTBA H3Me-
pesHu#t 8. :

Eciii NOrpemiHocTh OT HETOUHOH YCTAaHOBKH CPEACTBa M3MepeHHH B
TOYUK2aX H3MepeHUH SBJseTCs He3aBHCHMOM, TO NOsBJSETCH cayualHas
HorpeurHocTb onpeneneHuss pacxona. OnHako, ecan Tpe6OBaHHA Ha-
CTOSILIEro CTAHZAPTa BHINOJHEHBI, TO 3Ta NOrPEUIHOCTh NpeHebpeXuMo
MaJja.

7.2.2. CucrtemaruuecKkue nocpewiHocTu

7.2.2.1. TlorpemHocTb H3MepeHHs pasMepoB TPyGonpoBoaa dg. .

[Ts0omwaAb NONEpevyHOro CeueHHs BHUHCJAIOT KaK CpefiHee H3 Hec-
KOJBKHX H3MepeHH#l pa3MepoB Tpybomposoma. OfHAKO NOrpelHOCTb
ocTaercs.

7.2.2.2. TlorpeiiHocTb YHCJEHHOrO 2apH(METHYECKOTO METOAOB HH-
TErpHPOBaHHA é€;.
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IMorpemHoctTh CBsI3aHa KakK C HETOYHOCTHIO MPEANOJNOKEHHH o
thopMe npouJA CKOPOCTH, TaK H C HETOYHOCTBIO €ro annpOKCHMalHH.
7.2.2.3. TorpeiHoCTh OT KOHEYHOrO UHCJIa TOYEK H3MepeHHH ep.

Ecan npobuiab CKOpocTeH He SIBJASeTCS NJIaBHBIM, YHCJIO TOYeK
M3MepeHHH MOXKET 0Ka3aThCsl HEMOCTATOYHBIM AJSI TOYHOTO BOCCTAHOB<
JeHus ero (GOPMHI MO pe3yJbTaTaM AHCKPETHBIX H3MEDEHHH CKOPOCTH,
4TO BHOCHT IOrPEITHOCTb.

73. Onenka cpelHero KBaJpPaTHUYEeCKOro OTKJO~
HEeHHUd

7.3.1. Obuue nosoxcerus

Ecan nepemennyio X H3MepsSIIOT . pa3 M KaXJoe H3MepeHHe sB-
JsIeTCS He3aBHCHMBIM ¥ PaBHBIM O TOYHOCTH, 3a pe3yJabTaT H3Mepe-

HHAA NPHHHUMAaIOT cpenHee apncpmeTH'-IECKoe 3HaueHHe HEPCMEHHOI‘:[ X,
a cpelHee KBaJApaTHYECKOe OTK/JIOHEHHE BBIYHCJAAIOT 1O Q)OpMy.lle
le=n A

> (X=xy

i=1
ax =
n—I1 ’

rie X — cpennee apudMeTHuecKoe 3HaueHHe NepeMEeHHOH, H3Me-
peHHOH, n pas u paccunTaHHOH mo Qopmyae

i=n

S,
j"(__ ie=1
- n
X; — 3HaueHHe nepeMeHHOH X NpH (-M ee H3MePEHHH;
n — obllee YHCJAO H3IMEpeHH# nepemeHHOH X;
Ox — CpelHee KBaJpaTHYeCKOe OTKJOHEHHe H3MepeHHH NepeMeH-
HOlt X.

Ecsin moBTopHBIE n3MepeHus mepeMeHHOR X HeBO3MOXKHBI HJIH Ha-
CTOJBKO MAJOUHCJIEHHB], YTO He MO3BOJIAIOT OINpPENeNUTh Ox, HO H3
aHAJIOTHUHBIX H3MepEeHHUH H3BEeCTHO YABOEHHOE 3HayeHHe MaKCHMaJb-
HO# NMOTPeuIHOCTH, JONMYCKaeTcs 3a CpeflHee KBaJpaTHYeCcKoe OTKJOHe-
HHe NPUHUMATD !/; 3HAUEHHS] MaKCUMaJbHOH NOTPEIIHOCTH.

Ecin X;, Xo ... Xy He32BHCHMEIE NT€ePEMEHHBIE, OT KOTOPHIX 3aBHCHT

3HaueHHe DPAacXoila §,, TO €r0 MOXKHO BHIPa3uTh KaK (QYHKUHIO 3THX
nepeMeHHBIX

G=1(Xy, Xo . .. Xp).
Ecau  orkioHenuss nepeMeHHBIX X;, Xo...Xp 0603HauHTh Kak
o1, O2...0Op, TO OTKJIOHEHHE pacxola o 4, ONPeAeNsIoT Mo q)opmy,ne

0 2 /) 2 (7] 271"
dqw=[< 0;1: 61)+< aj:>+...+( 0;”)];

3

9
rpe a” — YaCTHHE NPOH3BOJHLIC.
X
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7.3.2. Cpednee Ksadparuueckoe OTKAOHeHue U3MEPEHUL MeCTHOU
CKOpoCcTU u onpedesenus pacxoda

7.3.2.1. OtHocuTebHOE CpellHee KBaJpaTHYECKOE OTKJIOHeHHe, BO3-
HHUKAaIolllee [IPH H3MEPEHHH MECTHOH CKOPOCTH, PaBHO KOPHIO KBaapar-
HOMY H3 CYMMBl KBaZpaTOB OTHOCHTEJBbHBIX OTK/JIOHEHHH, BO3HHKAIO-
OIHX [0 NPHYMHAM, H3J0XKEeHHHM B m. 7.1.

OTKJ/IOHEHHE CHCTeMaTHYeCKOH MOTpelIHOCTH, KaK caeAayeT u3 m. 7.3,
IPUHUMAIOT PABHEIM MOJIOBHHE MAaKCHMaJbHOH NOTPEIIHOCTH CO 3Ha-
KOM IUIIOC HJIM MHHyc. IIpH 3TOM cpelHee KBaZpaTHYecKoe OTKJOHe-
HHE H3MEDPEHUIl MECTHOH CKOPOCTH TMAPOMETPHYECKOH BepTYIIKOH H
Tpy6Ko# IIUTO COOTBETCTBEHHO PACCUHTHIBAIOT MO (GopMyJaaM:

o (e e T ()T
e[ e e ()
e T T

7.3.2.2. OtHocHTe/IbHOe CpeJiHEee KBaJpaTHyeCKoe OTKJIOHEHHE OIi-
pelfesieHHsl PacXofa BHUHCASIOT M0 Gopmyie

o ’ 2 2 2 2 o 2
q Sy a; Sm L S,
o= + + + + +
q v 9y 9y 9y S
/ sy 27,
+ |k
k L7

TAC O 4, — OTKJIOHEHHE H3MEDEHHiH MecTHOH ckopoctH Tpy6Ko# Iluto
WIH rUAPOMeTpPHUYECKOH BePTYLIKOMH.

- OTHOCHTE/IbHOE OTKJOHEHHE ONpele/ieHHs] IVIOUIAfH MONepeyHOro
CeyeHHs] PaBHO YIBOEHHOMY 3HAaUEeHHIO OTKJIOHEHHS H3MepeHHH JHHel-
HBIX pasMepOB NONEPedyHOro CedeHHs.

74. CymMapHas ODOTPEMWIHOCTbL ONpefeJeHHA pac-
Xoxa .

CyMMapHYIO IOTPELIHOCTb COIMACHO M. 7.1 3aa10T AOBEPHUTENBHBIM
UHTEPBAJIOM, BbIpa)K€HHBHIM B €IMHHUAX OTKJOHEHMd, B Ilpejesnax Ko-
Toporo 3akiaioueHa ¢ 959%-Ho# noBepHTeNbHOH BEPOATHOCTHIO MOrpell-
HOCTb ONpe/le/ieHHs pacxoja:
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HiaMepeHHH pacxoi Ao/KeH OHITb npencraBJieH ofHOH u3 dopM:
pacxon:q,,isqv
niH
pacxon=gq,(1 is;v).
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ITPHJIOKEHHE 1
Cnpasounoe

NOACHEHWSA TEPMUHOB, MCIMONLB3IYEMbLIX B HACTOSILLLEM CTAHAAPTE

MecTHas CKOpPOCTb — cpeJHee MO BpeMeHH 3HaYeHHE CKOPOCTH B NaHHOR Touke
NOTOKaA.

Cpeansis  ¢KOPOCTh — OTHOLIeHHe OOGBEMHOrO0 pacxoja BOJH K IJIOMAAH IO-
NePeuHoro ceueHHs MOTOKA HJH Pe3Y/bTaT HHTErPHPOBAHHSA 10718 MECTHBIX CKODOC-
Tell 10 MAoWAiH NONEPEYHOro CedeHHS.

CranuoHapHoe noJie CKOPOCTH — NOJe, CPeJiHHe N0 BPeMeHH 3HAUYCHHA Napamer-
POB KOTOPOrO He 3aBHCST OT BPEMEHH, HO 3aBHCAT OT PAasHOCTH MOMEHTOB BPEMEHH.

PaBHOMepHOe NoJjie CKOPOCTH — MoJie, CPENHHEe N0 OPOCTPAHCTBY 3HAYCHHA lapa-
MeTPOB KOTOPOr0 He BaBHCAT OT KOOPAHHAT B HanpaBJeHHH BeKTOpa cpejHed CKO-
POCTH, HO 3aBHCHAT OT BEKTOPa Pa3HOCTH KOOPHHHAT.

I'mapomerpuueckas BepTyIlKa ¢ YCTPOHCTBOM AJs H3MEDEHHs CKOPOCTH spaule-
HHSl POTOPa — CPEACTBO M3MEDEHHH MeCTHOR CKOPOCTH.

Tpy6ka ITuro (azuddepenunanvHag) — H30THYTas TPyOKa C OTBEPCTHAMH AJs
or6opa 1i0JHOTO H CTATHYECKOro JaBjeHHi. PasHocTb RaBJeHHH B OTBEPCTHAX, H3-
MepeHHas AuddepeHIHaNIbHBIM MaHOMETPOM, €CThb (YHKIHS MECTHOH CKOPOCTH IO-
TOKA.

CpeicTBO H3MepeHHH — TeXHHYeCKOe CPeACTBO ¢ HOPMHMPOBAHHLIMH MeTPOJIOTH-
YeCKUMH XapaKTePHCTHKAMH, HCHOJb3yeMoe NPH H3MepeHHAX. TepMuH, NpHMeHseMuill
Takke B cAyuae, KOrjga He AeJal0T pasyiinyds Mexay TpyOko# Iluto K rHEPOMETpH-
YecKOoH BepTYLUKOR.

CrauHoHapHasi Garapes — rpynna FHAPOMETPHUECKHX BEPTYIUEK, YCTAHOBJEHHHIX
8 TpybonpoBoje IJS OJHOBDEMEHHOTO HM3MeDeHHSI MECTHHX CKOpOcTell B 3aJaHHOM
YyHCce TOueK NONePeYHOro ceyeHus HOTOKaA,

Bpamalomascs epekJafHHa — IPynna TIHAPOMETPHYECKHX BepTYIUeK, 3aKpen-
JIeHHBIX Ha IepeKJajMHe, KOTOpash MOXeT TNOBOPAaYMBATLCA HJAH PABHOMEPHO Bpa-
maTbes B TPYOONPOBOAE OTHOCHTEILHO ero OCEeBOH JIHHHH.

CKosp3sUIas lOTAHra — rpynna THAPOMETPHYeCKHX BepTylleK, 3aKpelJIeHHHX Ha
LITaHre, ¢MocoGHONH DaBHOMEpPHO IepeMeiaThCs B HamnpabBJeHHH, NepIeHAHKY/IAPHOM
K OCH TOTOKa B TPyOOIpoBOAAaxX NPAMOYrOJBHOI'O CEYeHHS.

OtHocHTeAbHAR CKOPOCTh — OTHOWIEHHE MECTHBLIX CKOPOCTeH B H3MEpiIeMOd H
KOHTPOJIbHEIX TOYKaX NMOTOKA HJH OTHOLIeHHE MECTHOM CKOPOCTH B H3MepAeMO# Tou-
Ke K cpelHell CKOPOCTH NOTOKa.

TlpucresounHli pacxofl — ofbeM JKHAKOCTH, HDPOXOAAUIMA B eIHHHLY BPEeMEHH
Yyepes 4acCTb NONEPEYHOIo CEYEHHs, OrPAaHHYEHHOrO CTEHKOH TPyGonpoBosia, H KOHTY-
POM, Ha KOTOPOM DPacloONOXKeHH OJHXKAHIIHe K CTeHKe TOYKH H3MEepeHHH.

TIpaMonuHelHbIi YYaCTOK — Y4acToK TPYGONPOBOAd, OCh KOTOPOro NPAMOJNHHER-
Ha, a WIoMWAafs ¥ (HOpMa MONEPEUHOro CeueHHA MocTosHHH. Ha sTom yuactke TpyGo-
npOBOAa OTCYTCTBYIOT YCTPOHCTB2, HCKaXaloOllHE pPaBHOMEPHOe pacnpeliesieHye CKO-
pocrell HJIH BHI3LIBAIOUIHe 3aKPYYHMBAHHE NOTOKa — BEHTHJIH, 3aJABHXKKH, NOBOPOTH H
peskHe pacIUHpeHMs TPyGompoBoAa.

YpoBeHs TYpOYJIEHTHOCTH — OTHOLIEHHEe CPeRHEero KBaJpaTHYECKOTo 3HaUEHHSH
TUPOJOJBHON COCTAB/AIOLIEA NYJbCALHOHHON CKOPOCTH CpeAHedl CKOPOCTH IOTOKa.
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ITPHITO)KEHHE 2
Cnpasodroe

KOHCTPYKUMM BHDODEPEHLUMANBLHLIX TPYSOK MUTO

Pexomennylorca TpH XOHCTPYKUuH Tpy6ox IInTO — ¢ HOAYKPYINILIM HOCKOM TH-
wa A (4epr. 1), c AIHNCOHNANLHBIM HOCKOM THIa B (uepr. 2) B IIOCKHM TOpUEM
tuna C (4epr. 3), KOHCTPYKIMH TPYGOK BHINOJNHEHH TaK, 94TO6H CBECTH K MHHAMYMY
QHCJIO NONPABOK, BHOCHMHIX B De3yJbTaT H3MEpeHHIl,

I'pagyuposounnii Ko3d¢uiHeHT Beex TPyGoK — He Gosee 1:+9,0025.

Heo6xoauMEe pasMephl npHBefdeHb Ha Yeprexe KakAOTO THNA TPYOKH, KpoMe
Tpy6Kkm THna B. OcHOBHHE pasmepnl 3Toff TPyOKH NpUBEAEHH HUXKe.

IMpoduar HOCKa — MONOBHHA 3JJMNCa, OGoJbllas nOAyoch 2 d, Manas MOJAYOCh
0,5 (d—d;), rae d; — nHaMeTp OTBePCTHA TOJHOrO AAB/EHHSN,

Juamerp Hocka d He Gojee 15 Mwm;

OTBEPCTHS MOJHOTO JAaBjelMss Auamerpom di=(0,1—0,35) mm. Doawbmmii nHa-
METD OTHOCHTCH K TPYOKaM MaJjoro A#aMmMerpa, YTo MO3BOJIsIET HE BBOXHTb KOPPEK-
IO Ha M3MEHEHUWe BH3KOCTH;

Anamerp d; He JO/KEH M3MEHATHCA Ha paccTosuud 1,5 MM OT TOpIUa;

OTBEPCTUSL CTATHYECKOTO KABJNEHHA: IHaMeTp OTBepcTHA ds He Gojee 1 MM, ToJ-
HHHa CTeHKK HAapyXHOH TpyOku He MeHee 0,5 d5, uncAo oTBepcTHR He Menee 6 Ha
paccronrud 8 d ot Topua;

Nuddepenuuansiag Tpy6ka uro ¢ noaykpyrasiM HOCKOM THNa A

A
o 16d 8d
o ged -
<
i 55
v s
/i/g/,—_~ 7 &
[ 2, / %
R |
i =/

| soud

Yepr. 1
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Nuddeperunansias tpy6ka MHTO ¢ 9AABNCOANANBLHEIM HOCKOM THna B

5

2d

13

NN

Yepr. 2



rocrt 8.439—81 Crp. 37

Yepr. 3
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Iuamerp nepxarens d; u3ru6 mo paauycy 3d+0,5 4 HAH NOA NPAMHIM YI/IOMj
OCh flep:kaTelisi Ha PacCTOAHHM nd OT TWIOCKOCTH CTaTHUECKUX OTBEpCTHi, a n 8.
Horpewnocrb TpyGok IIiTO B 3aBHCHMOCTH OT HAKJOHa OCH TPYOGKH K OCH HO-

TOKa NpHBeleHa Ha Yept. 9 HacTOsIero cTapjaapra.
Sra norpemwlHocth a0 3aBUCHT OT YHCAA PeliHoabAca, ONPefeJIEHHOTO Ak

anamerpa d (Regq), u npaxruuecku OjJMHAKOBas Aas BCeX TPYGOK.

[TPHJIO)KEHHE 3
Cnpasounoe

CXEMbl BCMTOMOTATENDbHLIX YCTPOMCIB, NPUMEHSAEMBIX I'IPH‘M3MEPEHHH
CKOPOCTEN B HAMOPHbBLIX TPYBONPOBOAAX, U TPEEOBAHMUS,
NMPEABABNAEMBIE K HUM

1. Cxema ycrpoiicTBa BBOZA CPeACTBA H3MepPeHHH B ZXeficTBYIOWMIT TpyGonmpoBoj
H UX ¢Hukcanua n3obpaxkeHa Ha uepr. 1.

/—1ITanra-gepxarenb cpeAcTBa n3MepeHH; 2—

UI1I030Bast KaMepa; J—BBLIpaBHHBANUIHA  phIvar;

4—cCanbyHKOBLIH BBOA; 5—3alBHXKKA (3aTBOD); 6~—
naTpyook

UYepr. 1

CxeMy NpUMEHAIOT NPH NOCJAELOBATENbHOM MeTOHe H3MepeHH MECTHHIX CKOpO~
crefi TpyOkamu ITHTO H THAPOMETpPUUECKHMH BepTYILIKaMH.



TOCT 8.439—81 Crp. 3%

CalbHHKOBHHA BBOJ [OJIKeH 0GecNeYHBATh TePMETHUHOCTh TPYGOMpPOBOJa NPE
nepeMellleHHy IUTAHIH-JepPKaTeNsl CPeACTBA H3MepeHHH, ero BHpaBHUBaHHE H (HK-
cauuio B KaxJofi Touke uaMepenufi. Ha ycrpofictee BBOJA JO/MXKHH OHTH npeny-
cMoTpenEl GasoBam MOBEPXHOCTh M YKa3aTesb, NO3BOJSIOUIHE YCTaHABJIHBAaTh Cpef-
CTBO H3MepeHHH B 3aJaHHHX TOYKaX CeYeHHs TaK, YTOOW €ro och coBnajaja ¢ OCbio
Tpy6onpoBona. duKcauus cpeficTBa H3MepeHHH XO/KHA GBITH KECTKOH AJR HCKJIO-
ueHHs1 BHOPalHH.

Pasmep 3ajBHXKH (3aTBOPa) BHIGHPAOT H3 YCJAOBHS CBOGOAHOrO mNepexoia
yepe3 Hee TPyOkH [IATO HAM FHADOMeTDHUECKOH BEePTYLIKH, YKDeNJeHHOH Ha IITaHTE.

CpencTBo u3MepeHMH BBOAAT B IUMIO30BYIO KaMepy, Ha LITAHTY-Aep:KaTedb Ha-
JIEBAIOT CaJbHHK H 3aKpemasaloT Ha kamepe. OTKpbiBaf 3aJBHKKY, BBOLAT CPeACTBO
H3MepeHHd B TpyGomporoi. Pasmeph narpy6ka HMO/MKHK 0GecHeyHTh BO3MOKHOCTB
BHBOJA cpelcTBa H3MepenHfi H3 TpyGompoBoja Ha BpeMs NlePeDHBAa B H3MepEHHSX.

2. Tlpn napaanenbHOM H HHTErPallHOHHOM croco6ax u3MmepeHHE B TpyGonposo-
Aax GOJbIIOro jJHaMeTpa T'HAPOMETPHYECKHE BeDTYIUKH, KakK NPaBHJO, yCTaHABJHBa-
0T Ha CcrauHoHapHOH O6arapee MaM Ha Bpamawomefics mranre. KOHCTPYKIHA 3THX
yCTpoficTB J0JKHA GHITH XOPOIIO OOTEKaeMoM, MOCTAaTOYHO KecTKod, uTobni H3be-
xKaTh BHGpau¥H H OGeCcHeunTbh 3allUTY HIMEPHTeJbHHX KaGeself OT NOBpeKAeHHRA.
31H ycrpoficTBa, Kak MNPaBHJIO, BHMOJHAIOT U3 TPYG HAH WITAHT CJOXKHOro npoduii,
ofecrreuBalomuX Kaxk YAZOOCTBO KpenJieHHs TFHIPOMETPHYECKHX BEPTYLIEK H ILO-
KNafKy H3MepHMTeNbHBIX Kabenefl, Tak u HeOoabliof Ko3)GHLUHEHT CONPOTHBJICHHS.
310 0coGeHHO BaXXHO NPH GOJBIIMX CKOPOCTAX NMOTOKA.

[Ipn sToM pekoMeHIYETCs HCNOJIb30BATL BOCBMHIPAHHYIO IITAHTY 3JIHNCOOGDa3-
Horo ceyenuss 100X30 mm. Ilupuna nmepenneli rpaHH JOJIKHA COCTaBJAThH NOJOBHHY
ofmell WHPHHLI, a HaKJOHHhWe NOBEPXHOCTH MAOJIXHH OHTb pPaclNOJOXKEHH M0A Yyr-
Jom 12,5°.

I/IaMepmeanbre Kabelu AONMKHM NpOXOAUTh B OTKPHITHX HJIH 3aKPHITHX Na3ax
1IIT2HTH.

Koncerpykunss wmraHrd ¥ KpelVIGHHs THAPOMETPHUYECKON BepPTYIWIKH MOKaszaHa Ha
uepT, 2.
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21.CrannoHapHas 6aTapes

T'uApoMeTpHUYECKHe BEPTYIIKH KpenaAT Ha ABYX B3aMMHO NEPNEHIHKY/IAPHHIX
Tpy6aX WAH LITAHT4X, HAKJOHEHHHX NOA yraom 45° Kk Beprukanu (uepr. 3). Takoe
pacrosioXeHHe omop yAo6HO MOTOMY, YTO TeKymlas Io AHY IIEPEKPLITOro TPyGompo-
BOAa BOAa He MellaeT BapHTh IUTaHIH K cTeHKam rpyGompoBoja, a ranbKa, mo-
najamomas B TPyGONpPOBOA, He NOBPeXAaeT HHXKHel BepTyuwKH. KoHUH ONOPHHX TPYG
HMeT Hape3Ky W MYQTH, IPH NOMOIIH KOTOPHX KOHCTPYKIHIO PacnHpanT B TPybO-
rpoBofie H MY(®TH IPHBapUBAIOT K €ro creHKam. MamvepHreibHHIl KaGelb BBIBOAAT
Yepe3 OTBEPCTHE B CTEHKeE prﬁonposona, PacnoJsioxKeHoe Ha OCH OﬂHOﬂ H3 Onop,

Yepr. 3

22. Bpamamomasca mraHra
CxeMa KOHCTPYKUHH Bpaljaiouleficd HITaHTH NOKasaHa Ha 4epr. 4.

KOHCTPYKLH# IWTaHTH A0MKHa obecneulBaTh BO3MOXHOCTH ee MOBODPOTA MHHH-
MyMm Ha 360° ¢ paBHOMEPHOH CKOPOCTBIO, a8 TaKXe HOCTATOYHYIO KECTKOCTb, HCKJIO+
4awmy BHOpaLHH.

T'uapoMeTpHYeCKHEe BepPTYIHKH KPelnsT Ha BOCHMHrpanHof wramre (cM. gepr. 2),
a jep:KaTesb — TPEHOTY H3TOTOBJAIT U3 TPYO MOAXOXAIEro AHaMerpa. Bed KOHCT-
pyKund, Kak # B CJyYae CTaqHOHapHOR OaTaped, JAOJ:XKHa MMeTb MHHHMaJbHOE
rHApaB/IHYeCKOe CONMPOTHBJEHHE, T. €. XOPOUO 06TEeKaThCH NOTOKOM,

23. lemndpupylomee yYCTpPoHCTBO XHAKOCTHHX MaHOMeT-
poB :

Tlocrosusas BpeMenu TPYyOk¥ Iluro uwacro oOKasHBaercd HENOCTATOYHOH ANR
a¢deKTHBHOrO Cria)MBaHHA MNyJbCalHH IH(pEpeHUHANbHOTO AaBJAEHHA, YTO 3a-
TPYRHSIET OTCHUHTHIBAHHE 110 NPHGOPY M BBOJHT AONOJNHHTENBHYIO NOrPENIHOCTS.

2.3.1. demn¢pupoBauue AOJKHO OhITh JNHHEHHHIM, 4 NOCTOSHHA® BPEMEHH AeMII-
(depa pomxHa GuITh He MeHee | MHH, 4TOOH TOYHOCTH OTcYera Gna He uuxe 1%.

2.3.2. lemnpupoBanHe PEKOMEHAYETCS OCYHIECTBAATL BBEAEHHEM KaNHJLIsIPHOR
Tpy6KkH (Hampumep JAuaMerpoM | M aauno# 100 MM, eciH B KayecTBeé MaHOMETpH-
YeCcKOoM XHAKOCTH HCHOJB3YIOT BOAY), KOTOPYIO OOHYHO YCTaHaBJAMBAIOT Hepej Ma-
HomerpoM. IIpn atom cieayer u36eraTb De3KMX CYXKeHHH HJIH pacLUIMDeHHA coenH-
HHTeJbHOR TPYGKH, KOTOPhHe MOIVIH Ghl INPHBECTH K MOTepe Hamopa, CPpaBHHMOA €
norepell B KaNHAIApHOA TpPyOKe.
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I—Hanpasjerdde TEUEHHN; 2—TrRAPOMETpHYE-

CKHE BepPTYWKH; J—JMHHA X Xponorpady;

4—pepaTenb-TpeHora; S—MOpUBOA IUTAHTH;
6-—ONOPHAS 119Ta TPEHOTH

Yepr. 4

2.3.3. Caenyer BHpOBHATL NOCTOSHHHE BpEMeHH NOJBOAAILEA CHCTEMH TakK,
9ro0nl CTeNeHH AeMNOUPORAHKA B TPYOKaX CTaTHUeCKOro ¥ MNOJHOrO HANOPOB GhliH
OIHHAKOBRIMH.

2.3.4. CTporyic npoBepKy JHHEAHOCTH HeMiipepa OCylleCTBASIOT NMOAauel AaBJe-
HUS, H3MEHSIOIErocsl NO IrapMOHHYECKOMY 3aKOHY C JAOCTaTOYHO GOJBIION aMOAHTY-
noft. CpefHee mnoJoKeHWe NYNLCHPYIOHIETO MEHHCKA J[OJKHO COOTBETCTBOBATH MO-
JIOHEHHIO IOKOSI XHAKOCTH, TO €CTh AMINIHTYRH NOJIOKHTEJNBHHX H OTPHLATENbHHX.
nyapcanyf NONKHN GHTHL PaBHEMU.

24, YcrpoficTBa ANA BHPABHUHBAHHA 0OTOKA

2.4.1. YcrpoiictBa And BLIP2BHHBAHHA HOTOKA [O03BOJIAIOT YCTPAHHTH HAH 3Ha~
YHTEABHO YMEHBIIHTL 3aKPYUEHHOCTb NOTOKA H HEPABHOMEPHOCTE pacnpeleseHus
CKopocTedl, ecIK AMAHHA MPAMOro yyacrka TPyGONpoBOJa HEJOCTATOUHA.

2.4.2. Ecnu B 32KpyueHHOM NOTOKE YIOJ HAK/JOHZ BEXTODa MECTHO CKOPOCTH K
oct TpyGonpososa Gosee 5° TO Ciaefyer NPUMEHHTb CTPYCBHMPAMHTENb, CocrofuImik
H3 orpeskos TPy6 nmamerpoM He Gotee 0,250 nuamerpa TtpyGonposoga D u aauHoft
He mepee 2,5 D, coBpamunx B NaKeT M YCTaHOBJEHHHX Napa/IeNbHO HOTOKY TaK,
9rQ0Bl 3aNOJNHHTL BCE Cedenue TPyGONpoBoOLa.
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2.43. Ecnan pacnpelesieHHe CKOPOCTeH HePaBHOMEpHO, HJH YPOBEHb TYpOymeHT-
gocty mnpesumuaer 10%, TO mepen U3MepHTEILHBIM CeUEHHeM CJEAYeT YCTaHOBHTH
ONHY WJIH HECKOJBKO CETOK JHGO pelleTok.

2.4.4. Yerpoiicrea AJs BRIPABHHBAHHA NOTOKa YyCTaHaBJHBAIOT HAa PACCTOSIHHH He
MeHee 5 D OT H3MEPHTENbHOrO CEYEHHA BhHIUE N0 MOTOKY M Ha PACCTOSHHH He Me-
Hee 3 D 3a MeCTHHM COIPOTHBJIEHHEM.

3¢ ¢beKTHBHOCTL BLHIPABHHBAIOMIMX YCTPOHCTB OOecmeydBalOT 3a CYeT 3HAUHTENb-
HOH NoTepH Hamopa.

NPUHJSTO)KEHHE 4
O6a3areavroe

ONPERENEHUE KOIDMULIMEHTA m

Kosdduunenr m onpefensior Ha ocHOBaHHM 3akoHa Kapmuna-Ilpanaras fns
TypGyJeHTHOro notoka mo opmyse

Y1 Uy
=lg — /1 s
m=Ig Yo g 0

rae U:; H Uy — MECTHBle CKOPOCTH, H3MCPCHHbIC BOJIH3H CTeHKH Ha PacCToOAHHH OT
Hee Y, H Y, COOTBETCTBEHHO.

B aorapudmuuecKux KoopauHaTax (npu JmoGOM OCHOBAHHH Jorapupma) cTpesr
rpaduk CXopocTH B (YHKUHH DACCTOSHHA OT CTeHKH (cM. ueprex). Ilo mBym Gun-
XKalllHM K CTEeHKE TOYKaM SKCTPANoJHpPYIOT rpadHK B 06J]acTh HYJeBhIX PacCTOSHHI
or cTeHKH. B npucTeHounoil 3one rpagHK NpeicraBiaseT coGofi NPAMYIO JHMRHIO C Ha-
giaoHoM 1/m. Ilo yray HakJOHAa @ HaxogaT KoaddHIueHT m 1o dopMmyie

1t
tg a

Zogvcp\

e tgx=1/m

09 (+-5)

[Mosoxenue GAHKAMIIMX K CTEHKE TOUEK H3MEPEHHA PEKOMEHAYeTCH CKOPPEKTH-
posatb B cooTBeTcTBHH ¢ O. 6.2.1 Hacrosmiero craHgapra.
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IIPHJIO)KEHHE 5
O6aszarensroe

NPUMEP PACHMETA NOIPEIMHOCTH ONPERENEHMA PACXORA

B npumepe npHBeNeHb THIHUHBE XM TNPEAYCMOTPEHHBIX B HaCTOAUIEM CTaH-
JlapTe ycJIOBHH H CPENCTB H3MepeHHH 3HAUeHHsA NOrpelUHOCTEH onpeje/eHAs pacxoaa.
‘OpHako MX Henp3fd PacIPOCTPAHATL HAa BCe CJayYyaw H3MepeHHil.

Tlpepnonaraercs, 4T0 KOPPEKUHS CHCTeMAaTHUeCKHX NOrpeiiHocTef He NPOBOLH-
Jlace, 3 cOYeTaHHE CHYUYaHHEIX H CHCTEMATHYECKHX HOrpeliHocTefi MOXKHO paccMar-
PpHBATh KakK cayuyafiHoe (pasf. 7 HacCTOSINEro CTaHAapra).

1. IlorpemrHoCTh, H3MEPEHHA MeCTHOR CKopoCTH

1.1. OrnocureabHoe cpednee K8adparuyeckoe OTKAOHeHUe 2padyuposki cpedcTs
usmepenui

TorpewHocts MHAHBHIYAJbEOH TIpajyHpPOBKH T'HADOMETPHUECKOH BEPTYUIKH €

poropou;/o auamerpom 0,1 M npH ckopocrsx Gonee 0,50 M/c onpemensiorT 3HaueHHEM
4= +=19%.

¢
B cooTBercTBHM ¢ pa3j. 7 HacTosulero cranpapra-—— =0,005.
v

g
Iorpemxocry rpagynpoBkn 1py6ku ITHTo paBha -;c-=0,002. OrRoOCHTe/NbHAA

CcpefHas KpajpaTHueckass norpelisocts Aud¢epenimanbHoro Masomerpa kaacca 0,5
B BepxHell yacTH JAHanas3oHa u3MepeHHi

g [+3
82 0,005 nan —2
Ap

= 0,0025.

1.2. fToepewnocre usmepenuti 4acToTvl CAeGOBAHUL UMNYALCO8 C 2UOPOMETPU-
4ecKoll 8epTyuIKY

w

= 0,005,

13. IllorpeiHoCTs OT MEHAJEHHHX XoJeOGaHuf CKOPOCTH ¢
aMoadryaon koaeb6auui 0,01 v

a

= 0,001.
1.4. [loepewrocrs o 3aepy3Ki cedenus:
THAPOMETPHUECKUMH BEpPTYLIKAMH
S S
npu =49 = (0,0025
S;

Tpy6kamu Iluro

Sp
npu = 29 T=0,0025.

St
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1.5. [Toepewrocrs 06 TYpOYAeHTHOCTU
Tipn yposme typGysentrocrs 10% MaKcHManbHAs NOTPEIIHOCTb H3MepeHHE

paBHa

gt

3=1%, a =0,005.

1.6. [ToepewrocTt OT KOHEHHOCTU BpeMEri u3Mepenui
Ecin BpeMs H3MepeHHiI onpejeasiioch B COOTBeTCTBHH ¢ I. 4.4.3 nacTosmero
St
craupapra, to —=>0,002.
v
1.7. Moepewnocty onpedenenus NAOTHOCTU IHUGKOCTU

a

% b
—— =0,002 nau = 0,001.
Y] Q

18. Mozpewrocts or epaduenta ckopoctu S[S,=2%:

Sg

=0,0015.

1.9. HoepewrnocTe OT HAKAOHA OCU CPeOCT8A u3meperul K OCU noToKka

%e

=0,0025— N8 rHAPOMETPHUECKON BepTYIIKH NpH @ < 5%

%

=0,0015— a5 Tpy6kn Ilnto npu ¢<< 3°

N oylégO.HorpemHOCTb or norepH Hanopa aasan d/D=0,02 g

o ot
=0,002 uau
Ap v

= 0,001.

OrnocurenbHOoe cpefHee KBaJpaTHUeCKOe OTK/IOHEHHe HIMEDEHHS MECTHHX CKo-
poctell ompefiensiior Mo GopMyaam:

Sow
—U”— )/ 252546, 254254 -+ 6,25 - 1X1073=0,0096~ 1 %

~— ruapoMeTpuyecKofl BepTYUIKOH;

GUA ¥l

v =V4+ 6,25+6,25+25+4+2,25+2.25+1+1><10"3=0,007.z0.7%

— 1py6kc#t  IMuro.
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2. ITorpemHOCTh H3MEepPeHHS pacxopa
2.1. ITozpewnocte uameperus mectHoil cKopocru:

Sy

=0,0096—ruapoMeTpHYECKHMH BEPTYIIKaMH;

%A =0,007—rpy6kamu [Turo.

2.2. IToepewinocTo UHTEZPUPOBAHUA NPU MUHUMAALHO OORYCKACMOM 4UCAE TOHEK
ugmepenull .

0

=0,001.

q;

2.3. Hoepewrocro onpedesenus Ko3ppuyuenra m

Zm_0,0005.
4y

2.4, [TozpewHocTy OT HETOYHOCTU YCTAHOBKU cpedcTea usMmeperul 8 3a3anHbix
TOUKAX USMEPUTEAbHO20 CeHeHUs

2 0,0005.
dy

2.5. [oepewnocrs onpedenenus niowadu uSMepuTeAbHO2O Cedenrus

c

T
s, =0,002.

2.6. Hoepeumocrb OT KOHE4HO020 wucaa TO4EK usuepenud 8 cedeHuu noOToKaA, ecau
DEHCUM NROTOKA COOTBETCTBYET YCAOBUAM, npeaycuorpennbm 8 HACTOAWEM craudapu

°»___0,001.
dv

OrHocHTeNbHOE cpeinHee KBaApaTHYECKOE OTKJAOHEHHE onpejeseBHs pacxoja:
THApOMETPHYCCKHMA BE€PTYILNKAMH

cq‘v(u

=V/92,1414-0,2540, 25+4-+1 X 10~3~0,0099,

9y

Tpy6kamu Ilato

%a,00

=V 494140, 254-0,25+4 -+1x10~2~0,0074.

v

MaxkcuManbHan morpetINOCTL onpeleneHHa pacxoaa npH 95%-HoR RoBepHTeNb-
HOl BEPOATHOCTH HaXOLHTCA B NpeJeNaX AOBEPHTEABHOrO HHTepBana
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NpH HCNOJb30BaHHH rﬂnpomeTpuqecKoﬁ BEPTYIIKH

Sg
by =2 T 9 ~+29%,
v qv
NPH HCHOJbL30BaHHH TPYOoK IluTO

’ qv
9y

IIpn BHINONHEHWH KODPEKL(MHA CHCTEMATHYECKHX IOrpeIlHOCTeHl NOrpeulHOCTh On-
pelejeHHS pacxoja B COOTBETCTBHH ¢ HACTOSIUMM CTaHAAPTOM, Kax NPaBHJO,
MeHbIle +29%.

~+1,5%.

HIPHJIO)KEHHE 6
Cnpasounoe

BNUAHUE TYPBYJIEHTHOCTHM HA NOTPELLIHOCTL U3MEPEHUH
MECTHOX CKOPOCTH TPYBKAMM NMUTO U rHAPOMETPM‘IECKMMH
BEPTYLUKAMMU

HauGosee Harasnno BJAHAHHE TYPOOJIEHTHOCTH NpPOABAAETCH B NYJbCALHH Me-
HHMCKa IubdepeHIHaILHOTO MaHOMETPA M HePaBHOMEDHOCTH BpaleHHS POTOpa THAPO-
MeTpHueckolf BepTyKH. C yBeJHUeHHMEM CTelleHH AeMIGpHPOBaHHA MaHOMeTpa H Bpe-
MEHH H3MEpPEHHH HMIYJbCOB C THADOMETPHYECKON BepTYIIKH NIOrPElIHOCTh H3Mepe-
HHH MECTHOH CKOPOCTH yMEHBIHAeTCHd.

Bropasi npHumHa, NPUBOAAINAA K 3aBLIUIEHHIO MOKa3aHuil, — HeJHHEHHOCTh CTa-
THYECKOH XxapakrepucTukd Tpy6ku IlnTo M AMHaMuueckoH XapaKTEDHCTHKH TUAPO-
MEeTPHYECKOH BepTYIIKH.

Ilog cratuuyeckofi HeJHHEHHOCTHIO NOHUMAIT 33aBUCHMOCTb YYBCTBUTEJIbHOCTH
CPeACTBa HM3MEpeHHMH OT 3HaueHHs H3MepAeMOro apaMerpa, 3HauUeHHS ¥ 3HaKa €ro
npupalleHHus.

Mon aunamuvecKolfl HENHHEHHOCTBIO TNOHHMAIOT 3aBHCHMOCTb OBHICTpOAeHCTBUA
CPeACTBA H3MEPEHHH OT 3HAUECHHS H3MePSeMOro napaMeTpa 3HAUeHHMs U 3HaKa ero
npHpalleHus.

KBaL(paTH‘-IHbIH XapakTep CTaTHYECKMX XapaKrepucTHx Tpy6kum Iluto 06YC/IOBIH-
Baer 6o.ee BBICOKYIO UYBCTEBHTEJNDBHOCTL IJIS IOJO2XKUTEJIBHBIX HpPIan’.IeHHH CKOPOCTH,
yeM [Jifi OTPHIATE/bHBIX.

IlonoxuTtenpHasg NOTPEIIHOCTh 3aBHCHT OT YaCTOTH  HYJBCAllHH CKOPDOCTH H
HIMeeT MeCTO TOJBKO B IoJjioce NPONYCKaHHA cpefcTB H3MepeHuit. Uem GoJsblue ypo-
BeHb TYpOYJIEHTHOCTH B 3TOH MOJOCE YacToT, TeM GoJbIlle NOTPelIHOCTh H3MEpPeHHM.

Takum 00pa3oM, HEeNUHEHHOCTb CTATHYECKOH XapaKTepHCTHKH NPHBOAHT K 3aBH-
CHMOCTH YyBCTBHTEJBHOCTH OT 3HaKa NpHpamIeHAS CKOPOCTH NOTOKA H, CJIeA0BaTelb-
HO, K INpeo0pa3oBaHUIO YAaCTH BSHEPIHM MYJbCAUHOHHOH cocTaB/sioulell B cpeaHee
3Hauenre HuddepeHlUaNbHONY JABJeHHA. DTa yacTe TeM OoJsblle, YeM BHIIE CTeleHb
HeJHHefiHocTH B o6sacTu pafoueil TOUKH, Bhille aMIVIETYAa MyJbcaluii NOTOKa B
HHEPUHOHHOCTH I/I3MepI/IT€.HbHOH CHCTEMEL.
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JI1s yMeHbIUeHHS IMOTPEeLIHOCTH CJeJyeT CHHMXaTb YPOBEHb TYDPOYJIEHTHOCTH
NOTOKA B MeCTe YCTAHOBKH CPeACTBAa H3MepeHHA MM CMellaTh CIEKTP uacTOT B
obsactb GoJsiee BBICOKHX 4acTOT IIPH IOMOIUH peLieTOK, CTPYeBHIIPAMHTENEH H Jpy-
HX YCTPOHCTB, YCTAHOBJEHHBIX Nepel CPeACTBOM H3MepeHHH.

CrartHueckash XapaKTepHCTHKAa TIHAPOMCTPHYECKOH BepPTYWIKH INPaKTHYECKH JH-
HellHa B paboyeM JHana3oHe CKODOCTeH, IpH 3TOM ee HHHaMMyecKas XapaKTepHCTHKA
HeJHHeHHa. DTa HeJMHEeHHOCTh NPOSIBJAETCA B 3aBHCHMOCTH OLICTPOro [AeHCTBHA po-
TOPa OT 3HAKA NPHPAINEHHS W 3HAYEHHS CKOPOCTH nortoka. Ilpm orpaborKe nmOJOXKH-
TeNbHBIX INpUpAllleHHR CKOpOoCTH OHICTpOTA MAeHCTBHA CKAas3kLIBAeTCH BHILE, YeM B
cllyyae OTPHUATENbHBIX NPHPAlleHHH, YTO MNPHBOAHT K NOSBJIEHHIO HOJOXKUTENbHOH
TIOI'PELIHOCTH. ’

TTosioXuTeNbHAs NOrPelIHOCTh 3aBHCHT OT HaCTOTHl NMyJbCallHH CKOPOCTH, HMeeT
MaKCHMYM H INOABJAETCA TOJbKO B IN0Joce NPONYyCKaHHS THAPOMETPHYECKON Bep-
TYLUKH.

Takum ofpazoM, HeaHHEHHOCTb HAHHAMHYCCKOH XapaKTepHCTHKH NPHBOLHT K
3aBUCHMOCTH OLICTPOJCHCTBHSI BepPTYIUKH OT 3HAKa INpHpalleHHA CKOPOCTH IIOTOKa,
npHYeM yeM BHINE CKOPOCTb IOTOKA, TeM Bhille OLICTPOAEHCTBHE AJS IOJOXKHTENb-
HEIX NIpHpalUeHUHi CKOPOCTH H HHXKE A/ OTPHLATeNbHHX. B pesysbraTe uyactb SHep-
rHH NYJbCAallHOHHOM COCTaBJAIOMIeH CKOPOCTH IOTOKAa npeoGpa3yercs B CPELHION
CKOpOCTb BpailleHHs poTopa BeprylKH. OfHaKO 3T0 HMeeT MECTO TOJBKO B IOJOCE
IPONYCKaHHsA BEPTYILKH.

IlonoxurenbHasi NOTPENIHOCTD THAPOMETPUYECKHX BepTylleK B TYpOYJEHTHOM
NOTOKE MOXKeT OuLTh yMeHblleHa 3a CcueT:

IPHMEHEHHS] MAJIOHHEPUHOHHHX (MasoraGapHTHHIX) BepTYUIEK;

HCHOMb30BAHUSI BEPTYIleK C HAHUMEHBIIHM OTHOIUGHHEM IIOCTOAHHHX BpPEMeHH
TOPMOJKEHHA W pasroHa;

VCTAaHOBKM Iiepel BePTYIIKaMM pelleToOK U JAPYFHX  YCTPOHCTB, CABUTAIOIIMX
CIIeKTp TYPOY.JEeHTHOCTH B 06j2cTh 0oJee BHLICOKHX uaCTOT.

JlviHaMnueckas HeMHHENHOCTh U 3aKPYYEHHOCTh IIOTOKA HPHBOAAT K BO3HHKHO-
BEHHIO [OJIOXKHTENRHOH IOrPEIHOCTH THAPOMETPHMYECKOH BEpPTYMIKH, a NOIepeyHHe
NYJbCALHK CKOPOCTH — K OTPHUATeNbHOH. B3auMHas KOMIIEHCAlHsI 3THX MOTrpelHo-
cTeil BO3MOJKHA.

OKcllepEMeHTaJ bHble HCC/AEN0BAHHA NOKa3hIBAlOT, YTO IPH ONpEAEsIeHHH PacxXona
TypOyJIeHTHBIX TOTOKOB B TPyOompoBojax HpH INOMOLIM THAPOMETPHYECKHX BEpTYy-
ek NpeobaajaouuMu ABIs0TCH cayyafinpe norpemroctd. OcHOBHOH Meron yMeHb-
1IeHusi CcJY4afiHBX TIOTPeliHOCTell — CryaKHBaHHE pe3yJbTara U3MePeHHH, NpuueM
HEROCTaTOYHOE CIVIaxKHBaHHe IO BPEMeHH MOXerT OhTb KOMIEHCHPOBAHO CrIa’KHBa-
HHEM MO NMPOCTPAaHCTBY (IJolland NomepewHoro cedenHs rtpyGompomopa). Hanpawmep,
NOTPEIUHOCTh M3MEPEHHH MECTHON CKOPOCTH MOXeT 6HTh +2%, a HorpeliHocTb OI-
pefienesnst pacxofa — + 1%.
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