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YAK 532,57:006.354 Tpynuna T86.3

METOAHYECKHE YKA3AHHA

I'CH. Pacxon Boast Ha pekax M KaHajdax. MerojiHka BHNOJHEHUSA
H3MepeHHA METOAOM «CKOPOCTb — MVIOMaAb>

MH 1759—87

Beepennt B pelicTaue
c 1 suBaps 1988 r.

Hacrosmue MeTogHuYecKHe YKa3aHHs YCTaHABJHBAIOT OCHOBHBIE
NOJIOXKEHHS METOAHKH H3MepeHHHA pacxofa BoAbl Ha peKax M KaHajax
METOAOM «CKOpPOCTb ~— IVIOINaJb» C HCIOJb30BaHHEM THAPOMETpHUYe-
CKHX BepTylleK AJA H3MePeHHs CKOpocTell TedeHHs.

TlpuMeHeHHe METOJAMUECKHX YKa3aHHi obecnedHBaeT CyMMapHYIO
OTHOCHTEJIbHYI0 NOTPEelIHOCTh H3MepeHH#l pacxofa BoAb Sg, He GoJee:

6 % — npu merasbHOM cmocobe;
10 % — npu ocHOBHOM cnoCcoGe;
12 % — mpH yCKOPeHHO-COKPalieHHOM crocoGe.

MY ne pacnpocTpaHsSIOTCS Ha M3MePeHHs pacXofa BOAW € TO-
MOIMIbIO MONMJIABKOB ¥ MHTErpaiuu CKopocTefi TeUeHHS MO IUMpHHE MOo-
TOKa.

Onpegenenrss U NOSCHEHHS TEPMHUHOB, BCTPEUAIOLIUXCH B TEKCTe,
AaHH B NPHAOXKEHHH 1.

{. MPHHUMI U3MEPEHHA PACXOJA BOZBI METOAOM
«CKOPOCTb — IVIOIIA1b» H
KJIIACCH®UKALHUA Er0 BAPHAHTOB

1.I. CyuHocTh MeTOXa H HNPHHLHNB H3MEepeHHS

1.1.1. Mero, «CKOpPOCTb — INVIOIAAb» SIBJSIETCH Pa3HOBUAHOCTHIO
KOCBeHHBIX H3MepeHH#t pacxona BoAbl. IIpH 3TOM B pesyabTaTe Ha-
GJofieHHit B (PUKCHPDOBAHHOM THAPOMETPHYECKOM CTBOpE ONpefeldAroT-
Cs CleAyIOLlHe 3JeMeHTH pacxona:

TayOHHB Ha NPOMEDPHHX BEPTHKAJSX H MX yJajleHHe OT NOCTOSH-
HOTO HayaJja Mo JHHHM THAPOMETPHUECKOTO CTBOPA, LJs ONpeleseHUs
MoK BOAHOrO CeueHHs (C TOYHOCTHIO A0 TPeX 3Hadaumux uudp, Ho
#e TouHee 1 cm);

NpOAOJbHEIE (HOPMAaJIbHBlE K T'HAPOMETDPHUECKOMY CTBOPY) COCTaB-
JA0IHe CPeAHHX CKOpPOCTefl TeyeHHs Ha BePTHKaJAX, Ha OCHOBe KO-
TOPHIX PACCYHTHIBAIOTCA CPeAHHE CKOPOCTH B OTCeKax MeXIy HuMHU (C
TOYHOCTBIO KO TPeX 3Havallux uudp, Ho He TouHee 1 cM/c).

1.1.2. Pacxox BOJABI BHIYHCJASIOT IO €r0 3JieMEHTaM OAHHM H3 CJe-
AYIOIHX cocO60B (C TOYHOCTBIO AO TPexX 3HaYaIlHX HHOP):
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aHaJHTHYECKHM, KaK CyMMY YacTHHIX PacXofOB BOAH, NPOXOAS-
HIMX yepe3 OTCeKH BOJAHOTO CEYeHHsl NOTOKa, OrpaHHIEHHHIE CKOPOCT-
HBIMH BEPTHKaJsIMH;

rpaguuecKnM, KaK MJOWIAAb 3SMIOPH pacnpefefieHHsS SJaeMeHTap-
HHIX PacXoAOB BOAH IO LIMPHHE NOTOKaA.

1.1.3. TIpu BHIYHC/IEHHH pacxoia BOAK AOJKHEI ONPeAe/siTbCA TaK-
JKe OCHOBHble I'HApAaBJIHYeCKHE XaPaKTePHCTHKH NOTOKAa, HCHOJb3ye-
Mble IIpH OlleHKe TOYHOCTH M3MepeHHH H yueTe PeUHOro CTOKa:

YpOBeHb BOABl Had HyJeM mocra H;

RJIOIIafbL BOAHOrO ceueHus F;

cpefiHsiss ¥ HauGoJbUIasi CKOPOCTH TeueHHs: U U Ux (v=Q/F); vy
sBaserca HaunGoablllel H3 CKOpPoOCTeH, H3MepeHHHIX BepTYIUKOH;

MUpHHA BOAHOTO cedyeHus B;

rAyGHHBL IOTOKA: CPefHss hep M HanGodbwasa by (hep=F/B); hy
aBaserca HanGogbllell H3 H3MepPeHHHX Ha NPOMEPHHIX BePTHKAJMAX.

1.2. Knaccudpukanusag cnocob6OB H3IMepeHHSH

1.2.1. B 3aBHCHMOCTH OT METOAMKH ONpeJie/ieHHs CPeIHHX CKOPO-
cTefl Ha BEPTHKAJIH Pa3jiH4alOT HHTErPALMOHHBLIA H TOUeYHHIE CIOCOOH.

1.2.2. VlnTerpaunoHHui coco6 OCHOBAaH Ha H3MEPEHHH CpelHed
CKOPOCTH TeYeHHS Ha BePTHKAJH BepPTYIIKO{, paBHOMepHO mepeMemia-
€MOH 110 rJ1y6HHe.

1.2.3. ToyeuHsle cnOCOGH!,, OCHOBaHHbIe Ha ONpeleNeHHH CpelHelH
CKOPOCTH TEUEHHS Ha BEPTHKAJH MO pe3yJbTaTaM H3MepeHH# B TOU-
Kax, NoApasaeasiorcs Ha:

OCHOBHOH Cmoco6 — NpH H3MEPEeHHH CKOPOCTH TeYeHHsS Ha BePTH-
KaJM B ABYX (cBOGOAHOE PyC/io) HJIHM TPex TouKax (HajHyHe BOAHOM
PacCTHTEJbHOCTH, JIe0CTAB) ;

JeTaNbHHH CHOcO6 — INpPH H3MepPeHHH CKOPOCTH TeYeHHS Ha Bep-
THKaJH B NATH (cBOGOAHOE) MMM IIECTH TOYKax (JefocTaB, BOZHas
PacCTHTeNbHOCTD).

Ipu maabix ray6uHax (cM. Ta6u. 5) nonyckaercs NpHMeHEHHE OA-
HOTOYeYHOro cnoco6a.

1.2.4. qns ocHoBHOro cmoco6a u3MepeHufi pacxofa BOALEI B OAHO-
PYKaBHOM pycJjie Ha3HauaeTcs 8—10 CKOPOCTHHIX BepTHKaJeil.

B cayyae npHMeHeHHMs [eTaJibHOrO Cnoco6a KOJHYeCTBO CKOPOCT-
HBIX BepTHKaJell yBeaunuuBaercss B 1,5—2 pasa. JleranbHuii crnoco6
NpHMeHsieTCs NPH HAYYHO-METOAHYECKHX paGoTax MO OLEHKE TOYHO-
CTH M ONTHMH3ALHH IPONECCOB H3MEPEHHs pacxoda BOAH — AJs yTOu-
HeHHsl YHCJia IPOMEPHBIX H CKOPOCTHHIX BepTHKaJeH, a Takxke 060CHO-
BaHHs1 BO3MOXKHOCTH Nlepexofia K OCHOBHOMY CIOCOGY B AaHHOM THApO-
cTBOpE.

CoxpauleHHbH crnoco6 H3MepeHHH pacxoja JAONYCKaeT HCIOJBL3O-
BaHHe MeHee BOCBMH CKOPOCTHHIX BepTHKaJelf NpPH ABYX-, TPexToueu-
HOM H3MEPEHHH CKOpOCTeii Ha BepPTHKaJsiXx (aHaJOTHYHO OCHOBHOMY
cnoco6y).
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2. YYACTOK FHAPOMETPHYECKOTO CTBOPA

2.1. Tunpomerpuyeckuit cTBOp (B AajbHefilleM — THAPOCTBOP)
BXOJIHT B COCTaB THIPOJOrHYECKOro NOCTAa Hapsily ¢ ero ycrpofcraa-
MH [Jis H3MepeHHsi YPOBHef, TeMIepaTypbl BOAEI H APYTHX 3/1€MEHTOB
BOLHOrO pexuMa peku (Kanana). K yuacTky ruapocTBopa OTHOCHTCS
YyacTb PEKH, HENOCPEACTBEHHO NMpPHMLIKAlOLias K TMAPOCTBOPY Ha yaa-
JIEHHH JBYX-TpeX IIHPHH PycJia CBEPXY M CHH3Y IO TEYEHHIO.

2.2. YcnoBHsa H3MepeHHA pacxofa BOABI CYHTAIOTCS HOPMaJIbHBIMH,
€CAM Ha YJaCTKe THAPOCTBOpa coGiiofaercs NPSMOJHHEHHOCTb PYCAa;

OTCYTCTBYIOT pe3Kue MepesioMHl, npoduab BOAHOrO CEYeHHS U 3MIO-
PH pacnpefeneHdsl CKOpocTell 10 MIKPHHe MOTOKA YCTOHYMBBHIH;

obecreueH NpaBHJIbHBIA ONHOMOAAMBHBIN, BHIYKJALIK Npoduas pac-
Tipefie/IeHHsl CKOPOCTel TedeHHs Mo IyOHHe MOTOKa;

OTCYTCTBYET BBIpaMieHHasl MyJbCalMsi CKOPOCTH TeYeHHs IO 3Haye-
HHIO M HANpPaBJeHHKIO, a TaKXKe 3HAUHTeJbHAs CHCTeVaTUYecKas Koco-
CTPYHHOCTb MOTOKa;

OTCYTCTBYIOT IIOMEXH HPH H3MEPeHHH CKOpucTell TedueHHs, I'yGHH,
YPOBHSl BOAB H KOOPAHHHPOBAHHMS CKODOCTHBIX M ILIPOMEPHBIX BEepTH-
KaJted.

2.3. TpeGoBaHHs K y4acTKy THAPOCTBOPA, 0GeCHeYHBAIOLHE HOP-
MaAbHHE YCJIOBHS H3MepeHH:

pacnoJsioXXeHHe THAPOCTBOPA Ha IJIECOBHIX y4acTKax pekil;

OTCYTCTBHe NOHMEI ¢ IPOTOKaMH H PYKaBaMH;

OTCYTCTBHE €CTeCTBEHHBIX HJIH MCKYCCTBEHHBIX IIperpap;

OTCYTCTBHEe BOXHON DaCTHTEJBHOCTH B CaMOM THAPOCTBOpe, a Tak-
e Bhille H HHXKe ero Ha paccTosiHHM 10 30 M;

ko uureHT BapHauuH cKopoctH (unciao Kapmana Ka) B cpen-
HEM MO0 CeYEHHIO NoJKeH GBITH He Gosee 15 Y%;

KOCOCTPYHHOCTh TeueHHsl Ha THAPOCTBOpe (OTKJIOHeHHe B IJIaHe
Hanpap/ieHHH TeuyeHHS B OTAEJbHBIX TOYKAaX OT €ro CpelHero 3Haye-
HUA JJIS CeueHHd B LeJIOM) LOJXKHO GbITb He Gojee 20°;

MepTBble MPOCTPAHCTBA AOJ/IKHEI HMETb UeTKHe IPaHHubl H COCTaB-
aaTb He GoJee 10 % oT miaoLLaAH BOAHOIO CEYEHHS,

NpH JIe0CTaBe NOJKEH OTCYTCTBOBaTb MHOTOAPYCHHIA JIeASHOH Mo-
KPOB U He3aMep3alolllHe MOJLIHbH;

34IUyrOBAHHOCTL PyC/Ma He JOJXKHA mnpesbiuaTh 25 % muomaanu
BOAHOIO CeueHHs;

CpefHsisi CKOPOCTh TEUEHHS B XKHBOM CEYeHHH N0JXKHA ObIThb He Me-
uee 0,08 u He Gosee 5 M/c;

NpH M3MepPEeHHWH pacxola BOAH BOJIH3H MOCTa Yy4acCTOK THAPOCTBO-
pa AOJKeH ObiTb PacloJIOXKeH BhLILIE, HO B C/y4asx YacTHIX CKOMJIEHHH
Jbia H 3aJ0OMOB Jleca — HHXe MocTa (Ha yAaJeHHH He MeHee 3—5
IHUPHH pycia B O6OHX caydasix).

2.4. Bo Bcex cayuasx, rie 3TO BO3MOXKHO, AJisl NMPHBEJEHHS YYacT-
Ka p COOTBETCTBHe C TpeGoBaHUAMH I. 2.3 ROJNXKHB TNPOH3BOAHTHCA
paboTH MO YNOPAAOYEHHIO H KaHAa/NH30BaHHIO pycaa.
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2.5. TuapocTBOp HOJIKeH GLITH pacnojioXKeH Ha OXHOPYKaBHOM yuya-
cTKe pekH. [IpH Heo6XOZMMOCTH AOMYCKaeTCsl HasHauaTbh THAPOCTBOP
Ha yyacTKe pa3BeTBJIEHHS pPycJia Ha pyKaBa M NPOTOKH.

3. TRAPOCTBOPbLI H UX OBOPYQXOBAHHE

3.1. MecTononoXeHHe H HanpaBJeHHe THAPOCT-
BOpa

3.1.1. TmapoctBOp fOJXKeH ObiTh MEePHEHAHKYJAPEH CPelHeMy Ha-
TpaBJIeHHs] TeUEHHS] B BOAHOM CeUeHHH.

dt0 TpeGoBaHHEe CUHTAETCH YAOBJETBOPHTENLHO BHIIOJHEHHBIM TIPH
cO6aI0leANH CeAYIOINX YCIIOBHA:

anas 6ecnofiMeHHHIX YYacTKOB peK -—— CpeJHee 3HayeHHe OTKJOHe-
HMsl HanpaBJieHHS TeYeHHSE OT HOPMaJM K THAPOCTBOPY (KOCHHA CTPYii
B MJIaHEe) Ha CKOPOCTHHX BePTHKaJfAX He AOJ/IKHA NMpeBHUaTth =10°%

IJisi MOMMEHHBIX YYacTKOB peK — CpefHsAs KOCHHA CTPYH Ha CKOpo-
CTHHIX BEPTHKaJsAX He NOJXKHa mpeBHmarte £=20°. Ilpu pacxoxnmennn
CpeIHHX HanpaBJIeHHHl TeYeHHS B OCHOBHOM pycje H Ha moiiMe Gonee
20° pomyckaercs pa36usaTb 'HAPOCTBOD B BHAE JIOMaHOH JIHHHH, y4a-
CTKH KOTOPOH COOTBETCTBYIOT YCJIOBHIO NePNeHAHKYJISPHOCTH Hanpag-
JIEHHIO TeyeHHH.

3.1.2. B cayuasx, xorjia HampaBJieHHe THAPOCTBOpA YyAOBJETBOPSH-
€T YKa3aHHHIM TPeGOBaHHSIM TOJBKO NPH ONpefesleHHOM HaNOJHEHHH
pycna, AJs JaHHHEIX pasHHX (a3 BOXHOTO PeXHMa AOJXKHH o6opymo-
BaTbhCfl THAPOCTBOPH, YAOBJETBOpPAIOIIHEe ycJ0oBHAM m. 3.1.1.

32. O6opyAaoBaHHEe THAPOCTBOpA

3.2.1. TunpocrBop AOJXKeH OHITh 3aKpelmyieH Ha MECTHOCTH CTaljlb-
HBHIM KaHAaTOM HJIM I'MAPOMETPHYECKHM MOCTHKOM, HJH CTBOPHLIMH 3Ha~
kaMHi. CTBOpHble 3HAKH JOJKHBI GHITh XOPOIIO BHAMMBIMH CO (TOPOHLL
PekH M obecneuynBaTbh NpelesbHOE YKJOHeHHe CyJHAa OT JIMHHH CTBOP3
¥=1° (yron y o6pasoBaH JHHHell IHIPOCTBOPA H JHHHel BH3HPOBa-
HMs, NPOXOAsALIeH Jepe3 CTBOPHble 3HAKH H I'HAPOMETPHYECKOE CYRHO,
IpHYeM BepllIMHA YIJIa y COBIaJaeT C IOJIOKE€HHeM OJIHXKEEro K pexe
CTBOPHOTO 3HAaKa).

3.2.2. B ctBOpe ycraHaBiuBaeTcsi 6eperoBoil 3Hak (croal, pemep M
T. I.), 3aKPelVIFIOlHA NOCTOSIHHOE HayaJo AJs OTCYeTa pPacCTOAHHM
0 ype3oB Oeperos, MPOMEPHLIX H CKOPOCTHHIX BEpPTHKaJefl, TI'PaHHIl
MepTBOro NPOCTPAHCTBA H BOLOBOPOTHHIX 30H.

3.2.3. PasMeTOoyHHe KaHaTH JOAOYHHIX H JIIOJNIEYHHX Nepenpan
IOMKHH OHITb CHaGXeHH IOCTOSHHHIMH METKaMH-MapKaMH, a PHApO-
MeTPHYECKHe MOCTHKH — MeTKaMH Ha HacTHJe, QUKCHPYIOMWEMH pac-
CTOsIHME OT NMOCTOSIHHOTO HayaJja.

3.2.4. Tlpn KOOpAMHHPOBAHHH NPOMEPHHIX BePTHKaJell reomesuue-
CKAMH METOJaMH Y4acTOK AONOJHHUTEJbHO OOGOpYAYeTCs CTOSTHKOR yr-
JIOMePHOTO HHCTPYMEHTA.

8.2.5. T'uapocTBop AOMKEH GHITb O0GOPYAOBAH AONOJHHTEJbHEIM JiO-
CTOM AJil PErHCTPAlHH YPOBHSA BO BpeMsl H3MEPEHHS pacxoAa BOMH,
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£CJIH T'HAPOCTBOP M OCHOBHON YPOBEHHHIH NOCT yAajieHH APYT OT APY-
Ta U CHHXDOHHHIE YPOBHH H3MEHSIOTCSI C PAa3HONH HHTEHCHBHOCTBIO.

4. N3BMEPEHHS YPOBHA BOAM

4.1. Tlpn KaXJOM H3MepEHHH pacxofa BOAH Ha THIPOJOTHUECKOM
fI0CTy ROJXKeH OHTh M3MePeH COOTBETCTBYIOUIHiI eMy YPOBeHb BOJHL

IlpaBuna BHMONHeHHs M3MepeHHH YPOBHS BOAK HOJIKHHE COOTBET-
crBoBaTh TpeGoBanusaM I'OCT 25855—83.

4.2. YpoBeHb BOAH HeO6XOZHMO H3MepsSITb Ha THAPOJOrHYECKOM HO-
CTy A0 M HOCJie NIpoMepoB IVIyGHH, a TaKKe Mepel HauyaJjJOM H IO OKOH-
9aHHH H3MePeHHs cKopocTefl TeueHHsd. IIpH NMpOXOXIEeHMH NHKA na-
BoAKa B momyckoB I'DC moMXKHH GHTb NPOBELEHH HONMOJHHTENbHO
ABa-TPH H3MEPEHHS YPOBHA.

Bpemsi KaXXa0ro H3MepeHHs! YPOBHSA (HKCHPYeTCH.

4.3. Tlpu HaNWYHM B THAPOCTBOPE JMAONOJHHTEJBHOTO YPOBEHHOrO
nocra (m. 3.2.5) HaGaiofeHHs 32 YPOBHeM JHOJKHHI IPOBOAMTBCA Ha
060HX MOCTaX: OCHOBHOM H AONOJHHTENbHOM.

5. KOOPOIHUHUPOBAHHE NMPOMEPHbBIX H CKOPOCTHBIX
BEPTHKAJIEA B rHAIPOCTBOPE

51. Cnoco6n KOOPAHHHPOBAHHS BepTHKaJeil

5.1.1. MecTono/jioxKeHHe NPOMEPHHIX H CKODOCTHHIX BepTHKajle# B
THAPOCTBOPe ONpeieJsieTcss PAacCTOSHHEM OT NMOCTOSHHOIO HauaJa.

5.1.2. Ha runpocrBopax, 06OpYLOBaHHHIX JIOLOYHON, HAPOMHON HIIH
JII0JIeYHON NepenpaBoli ¢ NMOCTOSTHHO HOABElLIEHHHM Da3MeTOYHHM Ka-
HaToM Ju60 THADPOMETPHYECKHM MOCTHKOM, HeOGXOXHMO 3aKpemasATb
noJiGXKeHHe BepTHKaJell corsacHo m. 3.2.3.

5.1.3. Ilpu HaNHYMH HPOYHOTO JIEAAHOrO IMOKPOBA MECTONOJOMKEHHE
BepTHKaJefl cJeAyeT ONpelessaTb TEOXOJHTHBIM XOAOM IO JIbAY HJIH
MepHOH JIEHTOH.

5.1.4. Ha cynoxoJHbIXx peKax HJH @PH IUHPHHE cedeHHs Gojiee
300 M MecTOMOJIOXKEHHE BEPTHKAJEH NONIKHO ONpPEAeNATbCH 3aceyka-
MH TEOJOJIUTOM MJIHM KHIperejeMm c Gepera.

B oraenbHBIX ciayvasx (HanmpHMep, B YCJIOBHAX 3a60JIOYEHHBIX HJIH
IIMPOKHUX MONM H ApP.) JAOMyCKaeTcs MPHMeHeHHe KOCHIX MJIH BeepHHIX
CTBOPOB JJIsl 3aKpeMJieHHs: pa6ounx BepTHKaJeH.

52. To4YHOCTb KOODAHHHPDOBAHHSA MNPOMEpPHHX
BepTHKaJgefli B FHApPOCTBOpeE

5.2.1. OTHOCHTe/NbHAS CpPeXHSsT KBaJpaTHYeCKas NOIPEIIHOCTb KO-

OpJIHHHPOBAHHS BepTHKasNe# B ruApocTBope (0x) AOJNXKHA YAOBJIETBO-
pATh TpeGoBaHHIO

5= 100% <0,5%, (1)

rxe ox — a6coMloTHas cpeHEeKBafpaTHyeckas NOTPEINHOCTb KOOpZH-
HHPOBaHHSA, M; B — IIHPHHA peKH, M.
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5.2.2. Tlpy HasHaueHHH MECT MeH3YJbHHX (TEOMOJHTHHIX) CTOSHOK
Heo6x0AuMO, yTO6Hl yroJi, 06pa3yeMulii HanpaBJeHHeM THAPOCTBOPA U
JIYI0M BH3HPOBaHHA, a OBl He MeHee 30°

5.2.3. Janua Jjunuil Ha naaHe [ (CM) Npu MEH3YJbHOM CHEMKe
IOJXKHA YAOBJIETBOPSATh YCJIOBHIO

>0,08 (5.2)

3
rie L — anuHa JIUHHA Ha MECTHOCTH, M.

5.2.4. A6conoTHas NOrPELIHOCTb KOOPAHHHPOBAHHA Oy, OO6YCJOB-
JieHHasl YKJIOHEeHHeM CyAHa oT ruiapoctsopa (AX, M), onpeaensercs no
3aBHCHMOCTH

A
P (5.3)
tg acp
rae AXcp— cpefHee YKJOHEHHe cyNHa OT THApPOCTBOpa, M (Taba. 1);
Qcp — CpPelHee 3HAaYeHHe yria, 06pa30BaHHOTO JYYOM BH3HPOBAHMS H
HalnpapJieHHeM T'HAPOCTBOpaA.

3HaueHHe YKJIOHEHHs CyJHa Ha KaXXAoH BepTHKaJa# ompejensiercs
PACCTOSIHHEM MeXJy CTBODHBIMH 3HakaMu [ M yRaJeHHeM CyAHa OT
6auxaiinero sHaka L. JlomyckaeMmoe pacCTOsiHHE MeXAY CTBOPHBIMH
3HaKaMH OHpenesAercs 1o 3aBHCHMOCTH AXcp oT lc H Le B Tabi. 1.

Ta6avna 1
Lgs KM
for M 0,2 0,3 0,4 05| 06| 07| 08| 09 1,0
30 1,5 2,0 3,5 50 (7085 (11,58(14,51{17,5
50 0,5 1,6 2,0 3,0 | 4,0 | 5,5 7,0 | 8,5110,0
100 0,2 1,0 1,5 2,0 1 2,5 | 8,5 4,0 50| 6,0
150 0 0,5 1,0 1,6 { 2,0 | 2,5 3,0 3,5{ 4,0

5.2.5. IlomyckaeMoe OTKJIOHEHHe NMPOMepHOil BePTHKaJH OT CTBOpa

AXn C%CTaB.LmeT:
npu 2C7 > 6%
2
AXp=§ In —252 (6.4)
2 Cp?—dp2
rae 8 ; —pomyckaeMast OTHOCHTeNIbHAS NOT'PELIHOCTb ONpeAeIeHus Ty~
6uH, 06yc/OBJIeHHAs OTKJIOHEHHEM BePTHKANH OT JIMHHH CTBOPA, Pas-
Hasi 5 Y%; Ex— pafuyc KOppeasiuuM rJy6HH IOTOKA B NPOZOJIBHOM Ha-
npabjeHnd, M; Cp — K03((HUHEHT BapHauuu rAyOHH BLOJbL NOTOKA
(MeTonuKa pacuera Ex H Cp JaHa B NPHJIOXKeHUH 2); A — rayGuHa Ha
BepPTUKAJH, M;
npu 2C; <67
AXp=h. (5.5)



6. UY3BMEPEHHE rJ1IYBHH H BbIYHCJIEHHE NJIOIRALENA
OTCEKOB ME)XJ1Y CKOPOCTHBIMH BEPTHKAJISIMH

6.1. Tpe6oBaHHd K TOYHOCTH H3MepeHHATJAYOHH

6.1.1. M3aMepenusi ray6uH JOJIXKHE NPOH3BOAHTHCA IO JIMHHHM THI-
POMeTPHYeCKOro cTBopa ¢ cobJiofeHHeM TpeboBaHu# m. 5.2.5.

6.1.2. Cpencrsa H3MepeHHs HOJIKHHEI O6GeCneyHBATb ONpefeseHHe
ryOHHH B TOYKE C HHCTPYMEHTAJbHOH MOrpemHOCThIO He Gosee 2 Y.
Oto TpeGoBaHHe NOJXKHO OTBEUATh CYLIECTBYIOLUHM M BHOBb pa3paba-
ThiBa€MBIM CPeACTBaM H3MepeHHs IiyOuH.

6.1.3. Cpencrsa u3MepeHHsl IVIyOMH XOJIKHBI HCIOJb30BaTbCs NPH
co6JII0/leHHH cJIeAyIOLIHX YCJaOBHH H TpeGOBaHHUH:

THIpOMeTpHYeCKasl WITAHra HJIH HaMeTKa AOJKHBI NPUMEHSAThCS BO
BceX CJay4asx, Korga HamGosbliass riay6HHa B CTBOPe He MNpeBHILIAeT
JNJIHHY HHCTPYMEHTa H YCJIOBHSI H3MePEHHI NO3BOJSIOT YCTOHYHBO 3a-
($HKCHPOBATb WITAHI'Y HAa BEPTHKAJH H CHATH OTCUET TAYGHHBHI (ecau
yKasaHHble Tpe6GOBaHHS He BHINOJHSIOTCS, HEOGXOAHMO HCHOJb30BAThb
NPOMEePHHI KaHaT C THAPOMETPHYECKHM I'PY30M HJIH 3XO0JOT);

Ha KaXJo# NMpoMepHON BEPTHKaJH CYAHO HOJIKHO YCTaHaBJIHBAThb-
Csl Ha IKOPb HJIH (PMKCHPOBATHCS HA KaHATHOH Nepenpase;

npu pabore B pycaax € HJIHCTHIM JAHOM JOJKHH MPHMEHATHCA Ha-
METKH W LITaHrH, CHaGXKeHHble KPYIJBIM MOANOHOM AHaMeTpoM 12—
15 cM, NpensTCTBYIOUIUM HX IOTPYKEHHIO B HJI;

NpH TpoMepax LITAHTON HAa pPeKax CO CIVIOMIHHIM CKaJbHBIM ITHOM
cliefyeT NMPHMEHATb WITaHry 6e3 KOHYcOOO6Pa3sHOro HAKOHEYHHKA.

6.1.4. Ecau npoMeprl NIPOH3BOASATCS THAPOMETPHYECKHM TPY30M Ha
KaHAaTHOM INojJ(Bece, Macca rpysa IOJKHAa NOAGHPATbCA B 3aBHCHMOCTH
OT CKOPOCTH TeuyeHHsI TaKMM o6pa3oM, uyTOOH KaHAT OTHOCHJIO He 6o-
Jee yeM Ha 10° Ias ruapomerpuyeckux rpysos tuma I'TP, ITH-1 npu
IHaMeTpe CTaJbHOIO KaHaTa A0 3 MM 3TO ycloBHe COGJIOAAETCs, eCJH
Macca rpysa BHIGHpaeTcs B COOTBETCTBHH ¢ Tabu. 2.

Ta6auma 2

Haudon:g{a“s; ,cmgom Te- ‘ 10 2,0 30 40 5.0
Macca rpysa, kr l 15 25 50 75 100

6.1.5. Ilpu orcyTcTBHM rpysa HeO6XoAMMON MHHHMAaJbHOH MacChl
ClleAyeT NPHMEHATb OTTAXKKH MM AONOJHHTEIbHO H3MepATb YIioMe-
poOM Yroll OTHOca: (OTKJOHEHHe OT BEPTHKaJH) CTaJbHOIO XaHara o,
nocje yero ¢akTHYecKast ry6uHa paccuuThHBaeTcs no dopmyse

/z=h,,—(—‘— - l)Z—A, 6.1)
cos @

TAe hy — H3MepeHHas ray6uHa, M; Z — PacCTOsSIHHE OT TOYKH NOABeca
KaHaTa [0 MOBEDXHOCTH BOJbl, M; A — NONpaBKa Ha OTHOC NOABOAHOM
YaCTH KaHaTa, M, onpeienasemas no tabJj. 3.
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Ta6auna 3

Yron OTKNMOHEHHs KaHaTa OT BEePTHKaJH, rpaayc
Hameper-
Has ray-
Guna, M 10 14 18 22 26 30 34
1 0,01 0,01 0,02 0,03 0,04 0,05 0,06
2 0,01 0,02 0,03 0,05 0,07 0,09 0,13
3 0,02 0,03 0,05 0,08 0,11 0,14 0,19
4 0,02 0,04 0,06 0,10 0,14 0,19 0,25
5 0,03 0,05 0,08 0,12 0,17 0,24 0,31
[ 0,05 0,05 0,10 0,15 0,20 0,30 0,40
7 0,05 0,05 0,10 0,15 0,25 0,30 0,45
8 0,05 0,05 0,10 0,20 0,30 0,35 0,50
9 0,05 0,08 0,12 0,22 0,32 0,38 0,55
10 0,05 0,10 0,15 0,25 0,35 0,40 0,60
12 0,10 0,10 0,20 0,30 0,40 0,60 0,80
15 0,10 0,20 0,30 0,40 0,60 0,70 1,00
20 0,10 0,20 0,30 0,50 0,80 1,00 1,30

6.1.6. Ha MenKOBOAHBIX rOPHHIX peKax rJayGHHa AOJXKHA ompeje-
JATbCA KaK PasHOCTb PacCTOAHHH JO AHA H NMOBEPXHOCTH BOAH, H3Me-
PAEMBIX IITAHTON MM HAMETKOH OT MepeTsHYTOro 4yepe3 peky KaHarta,
HacTHJa MOCTa H T. IL.

6.1.7. Ilpu HaGere BOAHW Ha WITaHry, HEOGXOAMMO HCIOJB30BaTh
cBOOOJHO mepeMelalOUiMiiCA MO HMITAHre METaJJIHUeCKHH NOJ3YHOK CO
CTpeJIKol — yKa3aTeJieM IOBEPXHOCTH BOJAK BHe 30HH Habera.

6.2. [IpoMepH ray6HH Ha THAPOCTBOpDE HpPH H3-
MepeHHH pacxolda BOAH

6.2.1. TIpomepsl ray6uH NPOH3BOAATCA AJS ONpELeNeHHS MJIOLLaLH
BOJHOrO ceyeHus1 F H ero oTceKoB [, IlpH ycTOAYHBOM pyciie AomycKa-
eTC HCNOJIb30BaTh Pe3yJbTaThl MPeALIeCTBYIONNX NPOMEPOB H He IIPO-
H3BOAHTb MX NPH KaXAOM H3MePEHHH Pacxofa BOAH. YCTOHYHBOCTH
pycna OlleHHBaeTCs HAa OCHOBAHHH aHa/lyd3a COBMeILEHHHX NpodHiek
MIONIEPEeYHOro CeUeHHsI NMOTOKa IO MAPOCTBOPY, a TaKXe MO pPaccesHHIO
TOYeK sMmHpHYecKolt cBsizau F (H) — 3aBHCHMOCTH INIOLIafH BOXHOTO
CeYeHHS] OT YPOBHS BOAHL

6.2.2. Ecau npH coBMellleHHH NONepeuyHHX Npodusied OTKJIOHeHHe
OTHEJBHEIX TOYeK He mpeBslmaer +5 %, a Touku 3aBucumoctd F (H)
OTKJIOHSIIOTCS OT OcpelHsIomiefl X KpHBOH He Gosiee deM Ha 43 %,
TpoMephl INIyGHH AONYyCKaeTcs NMPOH3BOAUTbL He NPH KaxXAOM H3Mepe-
HHH pacxofia BOAbl, a OJHH pa3 B TPeX-NATH H3MEPEHHX.

6.2.3. TIpoMepsl ray6HH HeOOXOAHMMO NMPOM3BOAUTL IMDH KaXKAOM
H3MepEHHH Pacxofia BOAHI OXHHM XOAOM B CJIEAYIOMIHX CJAYYasaX:

BepTHKaJIbHBIE AedOpMalHy pyc/iia BHpaXKeHH, HO 3a BpeMs H3Me-
peHHsl pacxoja BOJOBl He INPEBHINAIOT AONycKaeMOA cpeJHeKBaApaTH-
49eCKOH MOrpelIHOCTH NPOMepOB I1yOuH;

pycJo yCTOHYHBO, CBOGOAHO OT JeAOBBIX 06pa3oBaHuié, HO H3Mepe-
HHSl pacxofa HpPOBOASATCS SMH30AMUECKH (OZMH-ABa pas3a 3a HepHOL
XapaKrepHOH (hasbl THAPOJOTHYECKOTrO pexuma).
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6.2.4. TIpoMepH ruy6uH ciefiyeT BHIIOJHATH IIPH KaXXAOM H3Mepe-
HHH pacxoja BOAKI B 1Ba X0O4a, eCJ/IH:

BepTHKaJbHble Ae(opMauHMH pycia 3a BpeMsi H3MepeHHs pacxola
NPEBHIIAIOT AONYCKaeMyl0 cpPeAHEeKBaJApPaTHUeCKyIo NMOrPemHOCTb Ipo-
MepoB IiTyCHH;

pacxojl BOAbI H3MepsieTcs peXe Tpex pa3 3a ¢a3y BOAHOCTH H B
JXHBOM CeYEHHH OTMeYaloTCs Iyra W BHYTPHBOAHHIA Jiel;

pyclo B CTBOpe M3MepeHHH HepOBHOe, CJOXKEHO BaJyHaMH MIH C
BHIXOAAMH KOPEHHHX IOPOX.

6.2.5. B ciyuasix, Korja BHIIOJIHEHHe NPOMEPOB Ha MoiMe 3aTPYA-
HeHO, IJIy6HHE B NOAMEHHOM YacTH IHAPOCTBOPA AOJIKHH ONpefe/siThbe
csl M0 NpOdHII0, NOJYUeHHOMY HHCTPYMEHTAJbHON CHEMKOA B MeXeH-
HHIH epHOX € yyeToM (aKTHUECKHX YPOBHeH BOJHL

6.2.6. B mepBHe ABa-Tpu rofa paGoTH THAPONOTHYECKOrO IOCTa
npoMepsl IMyOHH NOJIKHHL BBHIIOJHATHCS B ABAa XOAa NPH KaXKAOM H3-
MepeHHH pacxofa BOAH AJs OGOCHOBaHHMsSI MOCJEAYIOWIHX H3MepeHHH,
TIPOU3BOAHMEIX B COOTBETCTBHH ¢ nm. 6.2.2, 6.2.3.

6.3. KosuuecTBO NPOMepPHHX BepTHKaJ el

6.3.1. KonxyecTBO NMpOMepHHIX BepTHKaJjel (MM 3aceyeK MeCTOIO-
JIOXKEHHS THAPOMETPHYECKOro CyJHa NpH NMPOMepax ¢ HMOMOMLIbIO 3XO0-
JIOTa) cjlelyeT Ha3HayaTh B 3aBHCHUMOCTH OT GOPMH NpodH/s BOAHOTO
CeueHHs, UCXOJAd M3 TpPeGOBaHHMS: OTHOCHTEJNbHAass CpeAHeKBajpaTHye-

CKasi MOTPEeLIHOCTb H3MepeHHs IVIOLIaJAH CeYeHHsl Op He HOJIKHA npe-
BeIIaTh 2 %.

6.3.2. B OCHOBHBIX pyc/Jax PaBHHHHBIX M NOJYFOPHHIX DeK MHHH-
MaJIbHOe KOJIH4eCTBO NPOMEPHHIX BepTHKaJel n, (min) caeayer Ha-
3HayaTb B COOTBETCTBHH ¢ TalJ. 4 B 3aBHCHMOCTH OT mapamerpa ¢op-
MH! pycJa.

TaGauma 4

hy,
= min
hcp ny ( )
1,5 20
2,0 25
2,5 30

6.3.3. Ilpu HeoXHOPOJAHOM pacmpejeeHHH I[JY6GHH NO IUHPHHE IIO-
TOKa Heo6XOAMMO Ha3HayaTh AOMOJHHTEJNbHHE NPOMEpHHE BEPTHKAaJIH
B TrHAPOCTBOPE HA BCeX yJacTKax M3JioMa JHHHH JHA.

6.4. MecTOonoONOXeHHe NPOMEepPHHX BepTHKaJdel

6.4.1. B ocHOBHHX pyciax IpOMepHbie BEPTHKAJH CJeAyeT pasme-
maTh PaBHOMEPHO IO WUHPHMHE PEKH H AONOJHHTEJNLHO B MEPEJOMHBIX
TOYKAX nonepevHoro npouis.

6.4.2. Ha pekax ¢ HeyCTOHYHBHIM DYCJOM B 30He MAaKCHMAaJbHHIX
rAyGHH 9HCJIO MPOMEPHHIX BepTHKaJefi CJAefyeT YBeJuuuTh B 1,5 pasa.

6.5. Bouucanenune pabouesi TAYy6GHHH Ha BePTHKa-
JH



6.5.1. Paboyas riy6uHa Ha BepTHKaJfAX HOJKHA PacCUHTHBATHCH
N0 HMeollleMycs NONepPeuHOMYy NPO(HIIO C Y4eTOM CPe3KH YPOBHS, ec-
JiM HMeeT MeCTO HecOBNaJieHHe YPOBHeH NIpPH mpoMepax H H3MepeHHH
pacxoza Boanl. IIpu M3MepeHHWH pacxoja BOABI HCIOJb3YIOTCH JAaHHBIE
fApefBapHTENbHEX IPOMEpPOB.

6.5.2. TIpu BHINOJAHEHHH MPOMepoB ray6HH B ABa xoxa paGodad
rayGHHAa Ha BePTHKaJSAX BLIYHCAAETCA KaK CpefiHee apHpMeTHYeCKOe
H3 J[ByX MPOMEpOB.

6.5.3. B cayvasx, Koria u3MepeHHe rAyOHHBL Ha CKOPOCTHBIX Bep-
THKaJIAX N0 YCJNOBHAM paGoTHl MPOHM3BOAMTCH C MeHbLIeH Tnorpen-
HOCTbIO, YeM NpH NpoMepe, Ha nonepeuHHfi NPodHJIbL CIEAyeT HaHO-
CHTb TaKXe H IVIyOHHEI, H3MepeHHble Ha CKOPOCTHHIX BepTHKansax. Ec-
JH 3TH TIyOGHHH CHCTEMAaTHYECKH OTKJOHSIOTCA OT IVIYGHH, MOJIy4YeH-
HBIX OT MPOMEPOB, NMOCJeJHHEe NOJKHH OHTh HCIOpPaBJIeHH HAa 3HauY€HUs
CHCTEMAaTHYECKOTO OTKJOHEHHS C MHTepHoJsnuell NONpPaBOK TIJyOHH
MeX/y CKOPOCTHHIMU BePTHKAJIIMH.

6.5.4. B kauecTBe pa6oynx HeOGXOAMMO NPHHUMATh INIyGHHH C HC-
KJIIOYEHHBIM CHCTEMaTHYeCKHM  OTKJIOHEHHEM B COOTBETCTBHH C
nmn. 6.1.5 1 6.5.3.

6.6. BrnuumcaeHHe nNJAOMWAaAM BOJXHOI'O CEeUYEeHHS
TOTOKaA

6.6.1. Tlnomagn OTCEKOB BOJLHOrO ceyeHus f; HEOGXOAHMO:- BHIYHC-
JATh 0O clelyolWHuM hopMyaam:

m
S
Fs=2 0,5 (At-hiv1) by, 141, 6.2)
i=1
rie m, — KOJHYeCTBO NPOMepPHEIX BePTHKaJel B S§-M OTCeKe CeueHHs;
h, — pa6Gouas rny6uHa Ha i-fi BepTHKauH, M; b, ;41 — paccrosiHue

MeXAay i-f u (i+1)-ii npOMEPHEIMH BepTHKAaJSMH.
6.6.2. I1yomanp BOZHOrO cedeHMsi MOTOKA AOJIXKHA ONpPEeNAThCs M0
dbopmyae

N
Fg=3 fo (6.3)
s=1
rae N — uuciio oTCeKoB BOZHOrO Ce4YeHHs MOTOKa.

6.6.3. [Ipn HaaHuuH B BOXHOM CEUEHHH 30H MEPTBOTO MPOCTPAHCTBA
pacxol BOLBI BHIYHCJISAETCSA IO XKMBOMY CeUeHHIO NoToKa F

F=Fg— Zn S 6.4)
k=1

rie fyp — TVIOWAAH MEXAY CKOPDOCTHHIMH BEPTHKANAMH, OrpaHHYH-
K
BAIONIHMH MePTBoe NPOCTPAHCTBO MOTOKA.
7. ABMEPEHHE U BbLIYUCJAEHHME CPEOHEH CKOPOCTH
TEYEHHH HA BEPTHUKAJIH

7.]1. HasnayeHue 4YHCJa H MNOJOXEHMS CKOpPpOCT-
HBX BepTHKaJeli JJSg OCHOBHOIO H JeTaJbHOTO
cnoco60B H3MepeHHS pacxXxola BOAH
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7.1.1. Uncjo CKOPOCTHBIX BepTukajeil B cTBope Ny, MHOJNXHO cCoO-
cTaBaaTh OT 8 A0 15, B 3aBHCHUMOCTH OT OCOGeHHOCTEH CKOPOCTHOro
mons noroka. [Ipu oaHOMOAaabHON NJIAHOBOH 3MIOpe MOBEPXHOCTHHIX
ckopocteit N,=8—10; npu MHOroMoAaJbHO# ¢opMe aMIOPH CKOPOCTeH
Npy=12—15. [1as 0co60 TOUHBLIX U3MePEeHHH NpPH YCTAaHOBHBILEMCH pe-
KHMe YHCJIO CKOPOCTHHIX BepTHKaJell MOxeT OHTb yBeJHYEHO,

7.1.2. MHHHMaJIbHO AONMYCKaeMOe YHCJIO CKODOCTHHIX BepTHKaJei
AJISl MaJIBIX PeK H KaHAJIOB 3aBHCHT OT LIHPHHH NOTOKa B H cocraBis-
€T:

5 mpu SM<B< 10Mm
3 npu IM<B< 3m
1 npn B Im

7.1.3. TIpu pasMellleHHH CKOPOCTHHIX BepTHKaJefl 1O IIHPHHE IOTO-
Ka He06X0AHMO COGJIOfATh CleAyIolHe YCAOBHS:

B OCHOBHOM YaCTH NMOTOKa CKODOCTHbie BEPTHKAJH NOJKHEI Ha3Ha-
4aTbCst TaKHM 06pa3oM, 4TOGEI OTCEKH XXHBOTO CedyeHHs, OrpaHHYEHHbIe
COCeJHUMH CKODOCTHEIMH BEPTHKaJISIMH, MPONMYCKaJH OJHHAKOBLe 4a-
CTHYHHIE PACXOJIHl §s MOJHOTO pacxofa Q, cocraBisiolIHe

g,~Q/N. (7.1)

Ilpu MHOroMoJaJbHOM XapakTepe paclpefeeHUs NOBEPXHOCTHHIX
CKOpocTe#l MO LIMPHHE DeKH JAOMNOJHHTeJbHBIE CKOPOCTHhIE BEPTHKAaJH
Ha3HAYaloTCsd B XapaKTEePHEIX TOYKAX MJIAHOBO! SMIOPH CKOpOCTei:

CKOPOCTHHIe BEPTHKAJIH HA3HAYAIOTCH TOJbKO B Hpejes]ax JXKHBOTO
CeueHHsi NOoToKa. I'paHHUBI MePTBBIX MPOCTPAHCTB AOJKHH OHTb yCTa-
HOBJIEHBI AQ Hayajla WJIH BO BpeMs H3MepPeHHsA CKOpocTed NyCKOM IO~
BepXHOCTHHIX NONJIABKOB WJIM IO pe3yAbTaTaM pPeKOTHOCIHPOBOYHEIX
H3MepeHHH cKopocTelt BepPTYIIKOIi;

npubpexHHie BePTHKAJH, a TakXe BepTHKaJH, IpaHHYAllHe C Mep-
TBHIM NPOCTPAHCTBOM BOJHOIO CeUeHHs, Ha3HA4aloTCA Ha TaKOM pac-
CTOSIHMH OT OeperoB HJH MEDPTBOrO NPOCTPAHCTBA, YTOOH YaCTHYHHIN
Pacxox BOAH B KpaeBoM oTceke He mpeBHiman 30 % OT YacTHYHHIX
PacxofoB OCHOBHOM 30HHI JKHBOTO CeYeHHSH;

Ha noliMe CKOPOCTHHle BEPTHKAJH AOJIKHH Ha3HauaThCs B Xapak-
TEepPHBIX TOYKaxX HomepeuHoro npoduis. B noHuKeHUsx NOHAMH, rae
o6pasyioTcsi o60cob/ieHHbBle NMOTOKH, IPONYCKalolye YaCTHYHHA pac-
xon ¢:>0,1 Q, Heo6xoAHNMO Ha3HayaTb He MeHee TPEX CKOPOCTHHIX
BepTHKaJen.

72. Toueuynwme cnoco6bH H3MepeHHS cpeAHel
CKOPOCTH TeYeHHs Ha BepTHKalH

7.2.1. VismepeHue cKopocTe#i TedeHHs NMPOU3BOAMTCA HA CKOPOCT-
HBIX BEPTHKAJSX T'HAPOMETPHUYECKHMH BePTYIIKaMH, COOTBETCTBYIOIIH-
Mu 'OCT 15126—80.

7.2.2. KonnuecTBO TOYEeK H3MEPEHHS H HX OTHOCHTEJIbHOE 3aray6-
JieHHe TIOJ NMOBEPXHOCTb BOAH! (JbJa) HasHauaercs B 3aBHCHMOCTH OT
crnocoba H3MepeHHsi pacxofa BOAH, cHoco6a KpenseHHs I'MAPOMETpH-
4YeCKOH BePTYIUKH B MOTOKe, COCTOSIHHA PycJa M COOTHOLIEHHS r1yGH-
Hbl Ha CKOPOCTHOH BePTHKaJM A M AHMaMeTpa JONACTHOrO BHHTa Bep-
TYWKH D B cOOTBETCTBHH ¢ Ta6.1. 5.
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Ta6anna 5

CocTosHHe pycaa
CooTHOomeHHe paGoueft TAyOHHHR Ha nep’ns
v 3a 3 0
Kaan h ¥ auaMeTpa JIONAcCTHOrO BHHTA cBoGopHoe pocmeem.v;?: CTaB HJH
5D>h>15D L 1
>nzl, 06 0,5
10D>h=>5D —2 8
>h= 0.2 08 0,15; 0,50; 0,85
h=10D 5 6
= nos.; 0,2; 0,6; 0,8;| mnos.; 0,2; 0,4; 0,6;
ZHO 0,8; auo
[IpuMeuanne Uncaureab — YHCIO TOYEK; 3HAMEHaTeJb — OTHOCHTEJbHOE

3aryuy6JeHHe TOYeK HAa BEPTHKAJIM.

7.2.3. 3arny6/ieHHe BepPTYIUKH PaCCUMTHIBAE€TCS OTHOCHTENIBHO ee
TOPH30HTAJbHOHA OCH.

73. YcTaHOBKa BePTYWKH B TOYKYy H3IMepEeHHS
CKOPOCTH NOTOKaA

7.3.1. Ilpn ycraHOBKe BepTYHIKH Ha CKOPOCTHOH BepTHKaJH B pas-
JUYHBIX TOYKaX IO IWIyOMHE HOJIKHBI OHITb COGJIONEHH  CJeAyIouiHe
yCJOBHSA:

BePTyllKa pacnoJjaraercs TaKuM o6Gpa3oM, 4ToOn KPOMKa Jioma-
CTH BHHTa HaXOJHJachb Ha yJaJieHHH He MeHee 2—3 CM OT MOBEpPXHO-
CTH BOABI HJIH AHa, a NpH paboTe C CylHAa B YCJHOBHSX BOJIHEHHS Ta-
KHM 06pa3oM, yToGH H36eXaTh YAapoB JONacTell 0 AHO PeKH;

YCTaHOBKA BepPTYIIKH B TOYKAaX H3MepeHHs JOJXKHA BHINOJHATHCS
¢ abcoMoTHOH CpefHeKBaApaTHYeCKOH morpemHocteio: 1 ¢cM — npm
pabouefl riy6HHe Ha CKOPOCTHHIX BepTHKaasx Jo 1 m; 2 cM — npn
ray6usax ot 1 go 3 M; 3 cM — mnpH ray6uHax or 3 mo 5 mM; 5 cM —
npu ray6uHax 6onee 5 M;

BO BCeX CJy4Yasix, Ffie 3TO BO3MOXHO (cM. m. 6.1.3), crenyer mnpu-
MEHSATb CIOCOO JKECTKOro KpemJieHHS! BepTYIUKH Ha THAPOMETPHYECKOMH
1mrasre, 1460 Ha KpOHLiTeHHe ruapoMerpuuecKoro rpysa tuma IIH-1;

B clyuyae KaHATHOro MOABECAa BEPTYIIKH MAOJIKHH NPHMEHSATHCS
cnenHajbHble THAPOMETDHUECKHe TPy3bl, OTBeuaoliue TpeGOBaHUAM
n. 6.1.4. TIpn sToM rnyGHHY NOrpyXKeHus BEePTYWIKH B 3aJaHHYIO TOY-
KY OTHOCHTeJbHO 3ariyGJeHHOH 4acTH NPOMEPHOro KaHaTa JONMycCKa-
ercsi onpe/lenATb 6e3 MONPaBKH Ha ero OTHOC.

7.3.2. Tlpn uaMepeHHH CKOpOCTell MOTOKa HOMYyCKAaeTCsl MCIOJb30-
BaThb ABa crmoco6a KpenJieHHs! BEPTYLIKH Ha IITaHTre:

BepPTYIUKA JKeCTKO 3aKpelJsieTcs Ha IUTaHre 32)KUMHBIMH BHHTAMW{
Ha TpebyeMOi BhICOTe H HHIKHHH KOHeL IUTAHI'H ONYCKaeTcs A0 AHA
NIOTOKa;

LITaHra He YNHpaeTcs B AHO, a JKeCTKO GUKCHDYeTcs TakK, 4ToOL
ee HUXKHHMH KOHell HaxoAMJCs Ha TpebyeMoH rnyGHHe; BepTylika He-
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TIOABMXXHO KPemUTCA Ha HHXKHeM KOHIE IUTAHTH W NMOAHHMAETCSl HJIH
onyckaercs BMecTe ¢ Hewo. OpHeHTaLHs OCH BEPTYIUKH yCTaHABJIHBA-
ercs MO IUTAHrOBOMY yKasaTesio.

74. JlpoNoAXHTeNbHOCTb H3MepeHHSs CKOPOCTH
NIOTOKa B TOYKe

7.4.1. TIpofOMKHTENBHOCT H3MEPEHHSI CKOPOCTH B Touke Ty AOJ-
XKHa cocTaBasATh He MeHee 100 c.

T,>100 c. (7.2)

7.4.2. TIpn 0GOCHOBAHHH YCKOPEHHBIX CIIOCOGOB H3MEpEHHS Pacxo-
OB BOJBI ClielyeT PacCYHTHBATbL HeoOXoauMoe 3HaueHHe Ty obecme-
4HBajolllee Cria)KMBaHHe NyJbcalHii CKOPOCTH, B 3aBHCHMOCTH OT IO-
TMycKaeMO MOrpelllHOCTH u3MepeHuit § 5, unciaa Ka u cpenunero Bpeme-

HH KOPPEJISILHH CKOPOCTH Ty, C;

T,,}t,(( 5 In ’:“ )3”, (7.3)
i

npu sToM § 5 <<Ka.

MunnMagabHOe RomycKaeMoe 3HaueHHe Ty JJsA  JIOGHX YCIOBHH
IOJIKHO GHITb He MeHee 40 c. MeToJAHKa OLEHKH XapaKTePUCTHK Tx H
Ka nana B npujoxenuu 2.

7.4.3. B Tex cayuasix, KOria OLHOBPEMEHHO CO 3HAYEHHEM MOZLYJ%
CKODOCTH TeUeHHs OmpeflesigeTcsl H ero HalpaBjieHHe, 3a BPeMsl H3Me-
peHusi CKOPOCTH IOJIXKHO OHTb 3adUKCHPOBaHO He MeHee 10 3HaueHui
HanpaBjIeHHs TeuyeHUs 4yepe3 paBHble HHTEPBAJLI BPeMEHH.

75. BHUYHCJAEeHHe CpelHell CKOPOCTH TEYEHHS Ha
BEpPTHKAJdH NO JaHHHM H3MepeHHH TOYEUYHHM CHO-
cnocob6oM

7.5.1. BoiunceHue cpefHell CKOPOCTH Ha BEPTHKaJH NPOH3BOLHTCS
MO JaHHBIM TOYEYHHIX M3MepeHHH CKOPOCTH Ha OCHOBe CJefYIOLIuX
dopmya.

ITpu cBo6OKHOM OTO JibAA H BOAHOM pACTHTENbHOCTH pycie HPH-
MeHsIeTcs:

NATHTOYEYHHIH CIIoco6

0=0,05 Upogt0,347 (U 2+-Uo,6)+0,173 Up s+0,083 Uy (7.4)

JBYXTOUYEYHBIH Ccrnoco6 NpH MOHOTOHHOM YGEIBaHHH cKOpocTedf oOT
TIOBEPXHOCTH KO AHY NMOTOKA
v=0,5 (Uo,2+Ubs); (7.5)
JABYXTOYEYHBIH cNoco6 mpu 3aryiyGJeHHOM MaKCHMyMe CKOPOCTH IO-
TOKa (B TOM YHCJe NIpH Jef0CTaBe )
v=0,53 Uo,21-0,47 Uos; (7.6)
OIHOTOYEYHEIH Croco6 IPH MOHOTOHHOM YGHIBAHHH CKOpocTed OF

NOBEPXHOCTH KO IHY NOTOKa
V= Uo's. (77)
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HPH 3apociieM pycJjie H HAJHYHH JIeASAHOI'0 NOKpoBa NMPHMEHAIOT-
cAa:

LIECTHTOYEYHH croco6
'U:O:I(Unns+0,2 U0.2+2 U0-4+2 U°.§+2 U0:8+ Uxuo); (7’8)
TPEXTOYEYHHIH crnoco6

= ';— (Us,15+ Us,s+Uo,s5); (7.9)

OJHOTOYEYHHIH crnocob
v=K Uo.5. (7.10)

XapakTep pacnpefiesieHHsi CKopocTe#l mo riy6uHe IOTOKa H 3Haye-
sive Koapoduuuenra K B dopmyae (7.10) ycraHaBJIHBaIOTCH HAa OCHO-
BaHHY NPeAbIAYIIHX MHOTOTOUYEYHBHIX H3MEPeHHH, a NPH HX OTCYTCTBHH
xo3¢bouunent K npuuuMaerca paBHbiM 0,9.

7.5.2. I'paduueckuii cnoco6 omnpeneneHus cpeiHedl CKOpPOCTH Ha
BepTUKaJH NPHMeHSeTCs IPH H3MePeHHH CKOpocTed B HATH H GoJee
Toukax. IIpH sTOM CTPOHTCS 3mIOpa paclpefesieHHs CKOpocTel MO ray-
6HHe NOTOKA, a CPEAHAS CKOPOCTb Ha BEPTHKAJH BHYHCASAETCA IO
dopmyie

v=qlh, (7.11)

THe § — 3JeMeHTapHHH pacxol, M%/c, mpencraBasgiomui co6oit mnJo-
1akXb SNIOPH CKOPOCTH B Maciutabe uepTexa, MOJYy4YaeMyio B pe3yJib-
TaTe WIaHHMETPHPOBAHHUS.

7.5.3. Tlpn pa6Gore BepTyIIKOf Ha KaHAaTHOM IOABece B YCJOBHAX
KOCOCTPYAHOCTH, XapaKTepH3yeMOH CpPeJHHM YIJIOM OTKJOHEeHHS «
HanpaBJeHHd CTPYH Ha BepTHKaJH OT HOPMaJH K I'MAPOCTBOPY, cpel-
HIOIO CKOPOCTb Ha BepTHKaJH HeOGXOZMMO onpeiefth no (opmyie

V=7,-COS «, (7.12)

TIle Uy — CPeAHSSA CKOPOCTb HAa BEPTHKaJ/H, BHIYHCJIEHHas 0e3 ydera
KOCOCTPYHHOCTH.

7.5.4. TlompaBKa Ha KOCOCTPYHHOCTb He BBOAMTCS IPH H3MepeHHH
CKOPOCTH BepPTYIUKOH, JKeCTKO 3aKpelJieHHOH Ha IITaHre HOPMAJbHO K
TUAPOCTBOPY, M 3HAYEHHSIX CPENHEro yria KOCOCTPYHHOCTH @, He Ipe-
BHIHAIOIHX KPHTHYIECKOro AJIA AAHHOTO THIA BEPTYLIKH YIJa Ox NpPH
KOTOPOM CHCTeMaTHUYecKas NOrpelllHOCT> H3MepPeHHS HPONOJbHOH CcO-
€TaBJAKOLIeH ckopocTH npesbimaer 1,5 %.

B cayuae, Koraa o>y, HeO6XONHMO HCIOJb30BaTh KaHATHHIA mOA-
BeC BEePTYIIKH, a BbIUHCJIEHHE CPellHell CKOPOCTH Ha BePTHKAJH NPOHU3-
BOANTb C BBEIEHHEM IONPaBKH Ha KOCOCTPYHHOCTb COIVIacHO 1I.7.5.5.

7.5.5. ViaMepeHMss KOCOCTPYHHOCTH IPOU3BOAATCS IO pe3yJbTaTaM
TlyCKa IOBEPXHOCTHBIX MONJIABKOB C Teofe3HYeCKOH 3acedxkoll HX TMO-
JIOXKEeHHSI Ha yyacTKe u3MepeHufi. IIpH HeBO3MOXKHOCTH BHINOJIHEHHS
3THX HAOMIOfEeHHH NONMyCKaeTCs HCIOJb30BaHHe NMPHBS3HHIX NMOBEPXHO-
CTHBIX, JH6GO 3arayG/JeHHEIX NMONMAaBKOB Ha HHTH AJuHON Iz~ h (rae

14



h — ray6uHa NOTOKA Ha BEPTHKAJH) C M3MepPeHHEeM Yrja OTKJIOHEeHHS
HUTH OT HOPMaJii K THEPOCTBOPY C IOMOIIbIO IeOfe3HYeCKOro TpaHC-
noptupa. Ilpu Mannx ruiy6uHax moToka Iy NOJXKHa COCTaBJAThL He 60-
Jee 1 M.

7.5.6. IIpn HaJHUHH CpPeACTB AJS M3MEPEHHS KOCOCTPYHHOCTH IO
rayOuHe MOTOKa HeOOXOAHMO B KaXKAOH TOUKe HAa BePTHKAaJH NPH H3-
MepeHHH CKOPOCTH NOTOKa BHINOJIHATbL H3MePeHHe HalpaBJeHHH Teye-
HHUSA corJacHo m. 7.4.3.

76. BhnuuncaeHHe cpelHell CKOPOCTH Ha BepTH-
KaJy MO JNAaHHHM HHTErPalHOHHH X H3MEepeHH#H

7.6.1. TIpu BHINOJHEHHH HHTErpPalMOHHBIX H3MepeHHH CKOPOCTH Ha
BepPTHKaJH HeOGXOZMMO BHIIEPKHBATh CleAyiolllee COOTHOUIEHHE MeX-
Ly CKOPOCThbIO IepeMelleHHs] BEePTYIIKH @ H IPOJOJBHONH CKOPOCTbIO
IOTOKAa ¥, B 3aBHCHMOCTH OT AONYCKaeMOH NOIPELIHOCTH HHTErpaluu
Op:

Gﬂ (%) 0,5 1,0 1,5 2 3
w/fv 0,12 0,16 0,24 0,30 0,44.

7.6.2. TlpomonbHasd cocTaBJsiollasi CpefHeil CKOPOCTH TeUeHHS Ha
CKOPOCTHOH BepTHKAJH YCTaHaBJIHBaeTCi C MCIOJb30BAaHHEM IpaAyH-
POBOYHOro0 rpaduka BepPTYIUKH MO YacTOTe BpPAlEeHHS JIONACTHOTO BHH-
Ta, ONPeJleJIEHHONH KaK 4YacTHOe OT JeJieHHs CyMMapHoro uuciaa o6o-
POTOB BHHTA 32 BpeMsl MHTErpauuy Ha BpeMsi HHTerpalyH.

7.6.3. Tlpn MHTerpauHOHHOM H3MEPEHHH CKOPOCTH Ha BepPTHKAaJH
cpelHee 3HaueHHe CKOPOCTH BhIYHcjasiercs mo ¢dopmyae (7.12), mnpu
9TOM 3HaueHHe CPeAHero yrja KOCOCTPYHHOCTH Ha BepPTHKAJH NPHHH-
MaeTcs IO NAaHHHIM CIeNHaJbHHX Habai0AeHHi, BHIOJHEHHHX corjac-
HO m. 7.5.5.

7.6.4. Ina HCKIIOYEHHS CHCTEMATHYECKOH TMOJIOXHTEJbHOH TNO-
TPElIHOCTH MHTErpHPOBaHHSA CPefHell CKOpOCTH Ha BepTHKaaHu, oO6yc-
JIOBJIEHHOH HeNOJIHBIM OCBEIlleHWeM NPHIOHHOH 30HEI MOTOKA, B H3Me-
PeHHOe 3HaYeHHe CKOPOCTH CJeAyeT BBOAMTb KOPPEKTHDPYIOWIHH MHO-
XKutedb Kp:

a 0.30 0,20 0,15 0,10 0,05

Kn 09 093 095 097 098,
rfie @ — OTHOCHTEJIbHOE MHHHMaJbHOE YyJajieHHe OCH BepTYWKH OT
JHa NOTOKA (B AOJSX OT IVIyGHHHI).

8. OBPABOTKA PE3YJbTATOB USMEPEHHA
H BBIYHCJIEHHUE PACXOJA BOAbBI

8.1. BruucieHHe pacxofa BOAL Ha OCHOBe JH-
HelHHO-IeTepMHHHPOBAaHHOK MOJAeJH NOPH OCHOB-
HOM MJH JeTaJbHOM cOocobe H3MepDEeHHH

8.1.1. B cooTBETCTBHH C JHHEHHO-AETEPMHHHPOBAHHOH MOJe/bIO (B
nAanbHefinieM JII-Molenapio) pacxox BOAB pacCYHThHIBaeTcss Mo ¢op-
MyJie

Up_1tUn

Q=Ko ft "2 it L 4 T o K f (1)
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rie f; — MJIOCIIAAM OTCEKOB 2KHBOI'O CEUeHHs NOTOKa, (=1... n.

Brunc/ieHHe cpelHel CKOPOCTH Ha BEPTHKAJH U; HNOJXKHO IPOH3-
BOJAHTHCA B COOTBETCTBHH ¢ nn. 7.5 u 7.6. [lopsifioK BRIYHCAEHHS NJO-
mafiefl OTCEKOB NMONEPEeYHOro CeYeHusl MOTOKAa NPHBOAHTCSA B pasf. 6.

8.1.2. Kospounuuentn K; u K, aas ckopocreil v; ¥ v, Ha mpubpe-
JKHHIX CKODOCTHEHIX BEPTHMKAJSIX IPH OTCYTCTBHH MEPTBOTO NpPOCTPaH-
CTBa NPHHHUMAIOTCS DaBHBIMH:

0,7 — npu noJsiorom Gepere c HyJeBoi riy6GHHOH Ha ype3e; BOJIH3H
TPaHHIB CKOIVIEHHS] HEMOABMKHOH INYTH;

0,8 — npu ecrecTBeHHOM OGPHBACTOM Oepere HJH HePOBHOH CTeH-
Ke (6yT, HeOTeCaHHEI!l KaMeHb);

0,9 — mnpu raagxoit GeTOHHOH WMJHM CHJOHIB OOIIMTOH JOCKaMH
CTeHKe, a TaK¥Ke IIPH TeUeHHH BOJALI MOBepX JbJa.

Ilpn Hajswyuu MepTBOrO NMPOCTPAHCTBA B NPHOPEXHOH 30HE KO3(-
¢uunentr K, u K, paBHH cooTBercTBeHHO 0,5.

8.1.3. JII-Mopenb AOMYCTHMO HCHOJb30BAThb NPH BHIYHCJIEHHH pac-
X0Ja BOAH IPH YHCJIEe CKOPOCTHHIX BepTHKajell N, YAZOBJIETBOPAIO-
mweM Tpe6GoBaHuAM I 7.1.2.

8.2. Bhiunciaenne pacxolJa BOAH Ha OCHOBe HH-
TePNOJSAUHOHHOTHIAPABIHYECKON MOJeJdH INOPH CO-
KpameHHOM cnocobe H3MepeHHUH

8.2.1. IIpuMeHeHHe COKpalleHHOro cmoco6a M3MepeHHR ¢ mocaeny-
IOLIHM BHIYHCJIEHHEM pacxoja BOAbI IO HHTEPHOJSIHOHHO-THAPaBJHYe-
CKON MOZEJH SBJAETCS LeNecoO6PasHEIM M JONYCKaeTCs, €CJH NpH
yMeHbIIeHHH YHCJa CKOPOCTHHIX BepTHKaJjell A0 Tpex-mATH (AJs NOTO-
KOB C INHPHMHOHN ceueHus GoJsiee 10 M) OTK/IOHEHHs Pe3yJbTATOB H3Me-
peHHst OT 3Ha4yeHHH, MOJNYYEHHHIX AETaJbHHIM CIOCOGOM, HOCAT CJay-
qJafiHHfA XapaKrep, a cpeJHeKBaJipaTHYecKoe OTKJOHEHHe He NpeBHIla-
er b %.

8.2.2. CorsnacHo JuHeHHOH HHTEPNOJALHOHHO-THAPABJIHUECKOH MO-
neau (B aanbHefimeM JIWUI-Mozmenn), pacxox BoAbl JOJIXKEH BHUYMC-
NATbCA N0 popmyiie

N
Q=X 'f; lah 4P, (v,—ahP+v;—ahPP)], (8.2
s=1

rie A; — 4YHCJIO OTCEKOB BOAHOrO NOTOKA; i, | — HMHAEKCH OTrpaHUYH-
BaIOMHX S- OTCeK CKOPOCTHHIX BepTHKaJeH; P, — BecoBoii Koaddu-
nueHT, paBHHi 0,7 xas npubpexHBIX 0TceKOB H 0,5 — A/ OCHOBHOTO
BOJAHOTO CEUEHHS; @ — TCHAPABJIHYECKHH KOI(P(PHUIHEHT, BHYHCASAEMBIA
no ¢opmyJe

a=-—1 ﬁ”—vi—, (8.3)
Ny {21 n2B

roe N, — UHCJIO CKOPOCTHBHIX BepTHKaJell B 3KHBOM CEUeHHH.

8.2.3. B cayuae, korza XuBOe CedeHHe NOTOKAa COCTOHT H3 BHIpa-
XKeHHHX THAPaBIHYECKH 0060cOo6JIeHHHIX 30H (HampuMep, paszfeseHo
3aTONMJIEHHHM OCepe/lKkOM), B KaXJ0H H3 HHX HeOOXOAHMO BBIUHCASATDH
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pacxol BOAM KakK JAJS OTHAEJNBHOrO pycia, a obuuit pacxol B T'HAPO-
CTBOpE Onpene/saTh CYMMHPOBaHHEM 3THX 3HaUeHHI.

8.2.4. TIpu6pexHble CKOPDOCTHHE BepTHKaJH (Mau Giuxkaiimue K
rpanune 060COO6JEHHBIX 30H CeYeHHsi) HOJKHH OBITb DPacmoJIOXKeHB
Ha ynaleHuH He Gonee 0,3 by oT ype3oB (HJH rpaHHI 060cO6/MEHHBEIX
30H), rjle by — WHpPHHA COOTBETCTBYIOMIEH IHAPABIHYECKH 0GOCHOBAH-
HOM 30HBI JXHBOTO CeYeHMS.

83. I'padpuueckHuit cnoco6 BHUHCIAEHHS pacxonga
BO 1 Bl .

8.3.1. T'paduueckuii cnoco6 nesecoo6pa3Ho NPHMEHATb NPH CJIAOXK-
HOM pacHpejieleHHH CKOpocTefi mo rJy6HHe H LIMPHHe NMOTOKa, o06e-
CeYHB NOCTAaTOYHO GOJIBIIOE KOJHYeCTBO (He MeHee NIATH) TOYEK H3-
MepeHHsl CKOPOCTEeH TeUeHHS Ha BePTHKaJH H UHCJIO BepTHKajell B ce-
geHHH N,=>8.

8.3.2. Pacxon BOABI BRHIUHCJISIETCS B CJAELYIOIIEM MOpPSIKe:

Ha MHJJIHMeTpPOBO# GyMare BhIYepuMBaeTcsi NPOGMHJb NONEPeuHOro
ceyeHHs] O PAacyeTHOMY YPOBHIO BOAL H NPHBEHEHHHIM K HeMy IJy-
6GHHaM, ¢ HaHeCeHHeM CKOPOCTHBEIX BepTHKaJiel;

BHIYEPYHBAIOTCS SIIOPH pacnpejesieHus CKOPOCTH TeUeHHs NO Bep-
THKaJH H ONpeNeNnsioTcs CPeiHHe CKOPOCTH Ha BepTHKaJfAX NMOCPEACT-
BOM IJIAaHMMETPHPOBAHHUS MJOIIafelt 3MIOp, BhIpaxKaIolHX SJeMEeHTap-
HBI pacxol BOAE Ha CKOPOCTHEIX BepTHKaMAX (cM. m. 7.5.2);

Ha NpOodHAbL XKHBOTO CeYeHHS HAHOCHTCA IVIaBHAs 3Miopa pacrnpe-
ZLeJIeHHs CPeHHX CKOPOCTeH Ha BepTHKaJH MO LIMPHHE MOTOKa U (8);

Ha OCHOBe 3MIOPH U (8)H npoduas rAyOMH CTPOHTCA 3MIOpa pac-
Ope/leJieHHs MO IUHPHHEe NMOTOKA 3JEeMeHTapHOro pacxoia BOAH ¢ (8);

pacxoj BOJHI OnpefensieTcss Kak nioliagpb smiopH g (B).

8.3.3. Macmita6 H306paxeHHs SIIOD pacnpefeleHHs CKopocTef,
rayOHH M yAeJbHBIX PacXoJOB AOJMKeH BHIGHPAThCS TAaKHUM, UTOGH Bce
3JeMeHTHl pPacxoja BOALI, BHIYHC/SeMBle I'paduueckuMm crnocoboM, pas-
MellaJHCh Ha JIHCTe MHJJIHMeTpOBoN Gymaru pasMepoM 407X 288 uin
407 X576 mMm.

HanGonee yno6HbEIME MaciITa6aMu H306paKeHHs SIBJISIIOTCS:

IS 3MIOP CKopocTe#: BepTHKaJbHEIE — B 1 cM 0,5 M; ropH3OH-
TaJabHB — B 1 cM 0,2 M/c;

ILJs npoduss rayOuH: BepTHKaabHBIE — B 1 cM 0,5 M; ropHusoH-
TaJbHBIN — B 1 cM 2, 5, 10, 20 M;

LIS KPHBOH 3/1eMEHTapHHIX pAacxXofoB: BepTHKaJbHEIE — B 1 cM
1 m2/c.

8.4. BoluucieHHe YyDOBHS, COOTBETCTBYIOLIEro M 3-
MepeHHOMY PacXoAy BOXH

8.4.1. Ons mocrpoeHHst KpuBOH pacxoxa Q (H) HamepeHHOMY pac-
X0y BOAR Q MOJKEH COOTBETCTBOBATh ypoBeHb H, IPH KOTOPOM pac-
xon Q H3MepeH:

N

2_‘ q,H,, (8.4)
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rie H; — ypoBeHb BOAHI, OTBEYAIOUIHH UACTHUYHOMY PACXOAY (s, MO-
JIyYeHHEI HHTepHoJfluedl MeXAy HaGaOfaeMHIMH 3HAUEHHAMH YDOB-
He#t (cM. m. 4.2).

8.4.2. Ecin oTHOCHTeNbHOe M3MeHeHHe YPOBHS 3a BpeMs Hu3Mepe-
HHSl pacxofa BOAH He mpeBuiiaer 2 % ot cpenHeil rAyGHHEI cevyeHUd,
ApHMeHseTCs ynpolleHHas Gopmyna

H:—H—"‘;—H"—, (8.5)
rie Hg 1 Hy — COOTBETCTBEHHO YPOBHH BOZAbl B HAaYaJIbHBIA M KOHEY-
HBIH NepHOX BPeMEHH H3MepeHHH.

8.4.3. PacueTHblff ypoBeHb, ONpeJeNeHHbIH AJA AONOJHHTEIbHOIO
nocrta, MPHBOJHTCA K YPOBHIO Ha OCHOBHOM HOCTY IO CBSI3H COOTBETCT-
BEHHEIX YPOBHeH.

8.5. nmepaTHBHHH KOHTPOJbL TOYHOCTH H3MeDe-
HHH

8.5.1. KoHTpO/b TOYHOCTH H3MepeHHiH HOJKeH BHINOJHATHCS Hemo-
CpeJCTBEHHO Ha THAPOCTBOPe NMPH IPOM3BOACTBE H3MepeHHH. COMHH-
TeJbHBlEe 3HAUEHHs 3JeMeHTOB pacxoia BOAB  (IVyGHHBI, CKOPOCTH,
PaccTosHHsI, YPOBHS) YTOUHSIOTCH H HCIpaBJsIOTCS J160 MOATBepAKAa-
IOTCSI NPOBEJIEeHHEM MOBTOPHBIX H3MEpeHHH.

8.5.2. Tlpn ycroiiunBoit (0AHO3HAUHOH) CBS3H pacxola H YpoBHeH
Pacxof BOALL H3MEPSIETCS C LeNbl0 KOHTPOJSI YCTOMYHBOCTH MHOrOJIeT-
Heli XpHBo# pacxona Q (H). B cBowo ouepefb 3Ta KpHBas MCIOJb3yeT-
Cs JUIsi ONEePaTHBHOTO KOHTPOJIS TOYHOCTH HM3MEPEHHH H BHIABJEHHSA
POMax0B HaGMIOAEHHH Ha OCHOBe KPDHTEPHAJIbHOTO COOTHOLIEHHS

13 Q| <20y, (8.6)
rae 6Q; — OTHOCHTENbHOE OTKJIOHEHHE {-TO H3MEPeHHOro pacxoia OT

kpuBoil Q (H); Oxp — OTHOCHTE/IbHOE CpelHeKBaJpaTHYeCKoe OTKJO-
HeHHe ot KpuBoit Q (/) pacxofla, NIPHHATHX AJA OGOCHOBaHHS CBSI3H.

Tlpu cobaonenun ycioBus (8.6) pacxon BOAH cuuTaercss H3MepeH-
HBIM Ha/lleXXHo. B MPOTHBHOM cilyuae M3MepeHHE JAOMIKHO GHITh NOBTO-
PEeHO, M, eC/iM NMepBOHAuaJbHOE 3HayeHHe (; MOATBEPIKAAeTCs, OHO H
[IpHHHMaeTCsl B KauecTBe NefCTBHTeNBLHOro 3HauyeHHS JJs yyeTa CTOKa
H KODPEeKTHDOBKH cBs3H Q (H).

9. ONTUMU3ALLUSA METOAUKH USMEPEHHH

9.1. OnTUMHU3aNHs [eTaJbHOCTH H3MEpPEeHHH
9.1.1. XapakTepuCTHKaMH [€TaJbHOCTH M3MEPHTEJbHOro Ipormec-

ca ABJAIOTCA:
N; — 91CJI0 YaCTHYHBIX OTCEKOB B Ce4eHHH NOTOKa;
ns — cpeaHee 4HCJAO NPOMEpPHBIX Bepmxaneﬁ B YaCTHYHOM OTCEKe

CeUYeHHUS;
Nm— CpeliHee 1O CEYEHHIO YHCJIO TOYEK H3MEPeHHs CKOPOCTH Ha

CKOPOCTHOH BEePTHKaJIH.
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9.1.2. eTanbHOCTb H3MEPHTEJNBHOTO NpOLleCCa CYHTAeTCs ONTH-
MaJbHOM, eCIn BEKTOp (KOMGHHAUHMA) XapaKTePHCTHK JAeTaJbHOCTH
(N, ns, Np) yLOBJIETBOpSIET YCJIOBHIO

Q (Nsnst)i<8ﬂr (9.1)

TAle Sq-— OTHOCHTeJbHAsl, CyMMapHasi MOTPelIHOCTb H3MepeHHi; §,; —
JonycKaeMasi OrpelliHoCTb.

9.1.3. ITocraBaeHHass 3ajiaua ONTHMH3ALHU OTHOCHTCS K KJjaccy He-
KOPPEKTHHIX, TaK KaK JONYyCKaeT HEOAHO3HAYHOCTb pelleHHH, T. e. He-
eIHHCTBEHHOCTh BHIGOpPa ONTHMAJbHOrO BEKTOPAa XapaKTepHCTHK Je-
TajabHOCTH. Ha npakTHKe HOCTaTOYHO OCTAHOBHTBCS HA JIOGOM BEKTO-
pe (Ns, ns, Ny), yooBaerBopsiollem ycioBuio (9.1) H oGecneunBaio-
ImeM AOCTAaTOYHHle YAOGCTBO M 6e300aCHOCTb, YAOBJETBOPHTEJbHLIE
TPYAOEMKOCTh H 3HEProeMKOCTb Ipolecca H3MepeHHH pacxola BOAHL.

9.1.4. CymMapHas OTHOCHTeJbHasi CPeAHEKBaJpaTHyeckKas IIO-
I'PEIHOCTh So OLEHHBAETCH C YUYeTOM METOAHYECKHX, HHCTPYMEHTa/lb-
HHIX M HEYCTPaHEHHBIX CHCTEMAaTHYECKHX IOTPeIlHOCTeH no ¢opmyJe

SQ=[°% (OCH)+°I21C ]0’5, (9-2)

TAE 0Q (ocm) — OCHOBHAsS COCTaBJIAIOIIAS; Onc — HEYCTPaHEHHAs! CHCTe-
MaTH4YeCKas NOTrPeLIHOCTb.

Ecan oTCyTCTBYIOT cleuHajbHble HCCJAeHOBAHHS JJs OLEHKH Ogc,
€e 3HayeHHe NPHHHMAaeTCsd PaBHBLIM NOIPEHIHOCTH OQ (och).

9.1.5. OcHOBHas COCTaBJISIOIAS Gq (ocs) BHYHCAAETCS 1O opMyJie
YaCTHHX HOT'peliHOCTeH

co(m.\_[— (o% %) ]"’, (9.3)

Tlle 65, H Oy, — ClydailHbHle COCTABJAIONHE OCHOBHOH IOTPEUIHOCTH
H3MepeHHs IIOWaly¥ M CPefHell CKOPOCTH IOTOKAa B OTCeKaxX KHBOIO
ceueHusi; Ny — 4YHCJO OTCEKOB B XKHBOM CEUEHHH; S — HHIEKC TeKy-
Iieil HyMepalUHH OTCEeKOB; § — MeTPOJIOrHuecKHii mapaMeTp, xapakre-
PH3YIOIIMA PaBHOMEPHOCTh DacHpeliesieHHs] YaCTHYHOrO pacxofa HO
LIHpHHE NOTOKA

TN 10!
Ns 2
2 ds
§=1

Haumenburee 3sayenne napamerpa f=1 (npu ¢ukcupoBaHHoM N)
LOCTHraeTcs B cjlyyae paBeHCTBAa YaCTHYHOrO pPacxoia ¢s (mpu cobuo-
neHuH TpeGoBanuit m. 7.1.3.).

9.1.6. [na mpakTHYeCKHX PacyeToB OIEHKH COCTABJASAIOIIHX Of, H

Gy, JAOMYCTHMO BHINOJIHATb 1O rpaduuecKnM 3aBHCHMOCTAM Ha UeprT. 1
a2
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92. OnTumMusanug JJIHTENHbHOCTHM H3MEpeHUH

9.2.1, [InuTeNbHOCTh HW3MEPHTEJbHOro npouecca Ty fABJAseTCA OX-
HHM M3 ONpefeJsiIomHuX (HaKTOPOB TOYHOCTH H3MEPeHHfi pacxoja: mpn
yMenbueHun Ty MOrPelIHOCTh BO3PACTaeT 32 CYeT HeAOCTAaTOYHOro oc-
PEAHEHHs] MyJbCAalMA CKOPOCTH; NpPH yBeauueHuu T, BospacraeT mo-
rpemHocTb, 06yC/OB/IeHHAs «CPe3KOH» IHKOB M NPOBAJIOB BOJHOCTH
npH NPOXOXKIEHHH BOJH NMONYCKOB H NaBoAKOB. [antenbHocts Ty A0x-
XHa HaXOAMThCS B HHTEpPBaJe

Tmln< Tu< Tma:u (9'5

rie Tmin H Tmax — MHHHMaJbHO H MaKCHMaJbHO JONYCTHMasi IJH-
TeJbHOCTH H3MEDHTEeJBHOro mpoiiecca.
Bpems Tmin onpenensiercss u3 3aBHcuMocTH (7.3), a Tmax — MO

dopmyiie

A st 12
Tmex=08 T, (511 L—ﬂ——*—) : (9.6)
A sin ¢

rae Tg — NepHOA KojieGaHHs BOJH IONYCKa (MaBOAKa), Y RJIH CYT;
¢ — (asa meprHoia xoneGaHHil, Ha KOTOPYIO MNPHXOAHTCS CepefuHa
HHTEpBajia BpeMeHH HaMepeHuit Ty; 0<@<<2m; A — oTHOCHTeNbHas
aMIJIMTYAa BOJIH IOmycKa

2 i Qmax“Qc
Q

rae Qmax # Q¢ — MaKCHMaJbHHIH H CPEeAHHIl 32 NepHOJ IONMYyCKa pac-
XOZBl BOAK COOTBETCTBEHHO.

9.7)

10. TPEBOBAHHS K KBAJIHPMKAILHU UCNOJHUTENSA
U TEXHHKE BE3OTNACHOCTH PABOT

10.]. Tpe6oBaHHA K KBaJH)HUKAUHH HCNOAHHTE-
A

10.1.1. Ksanudukanus nabaionarens ROJKHa COOTBETCTBOBATb yC-
JIOBHSIM, CPEACTBAM H METOAAM H3MepeHHH.

Ha manbix pekax, B yCJIOBHAX MeXeHH M HeGOJLIIOH raybuHb no-
TOKa, KOrja JONMYCTHMO NIPOH3BOACTBO HabaiofieHHH BO6POA, a M3 Tex-
HHYeCKHX CPeACTB MCMOJb3YIOTCH JHIIbL BEPTYWIKAa H THAPOMeTpHUEE-
Kas LITaHra, a Takxe B APYrHX cAydYasx K H3MepERHSM PacXofoB BO-
ABl JONYCTHMO NPHBJEKATh TeXHHYECKHH NEPCOHAJ C KBaJu(pHKaumei
THApPOMeTeoHa6I0faTeNs, CHEHANbHO OOYyUeHHBIH U TIPOHHCTPYKTHPO-
BaHHHHA OTHOCHTEJNbHO O0COOEHHOCTEH H3MepeHHH B NaHHOM CTBOpE.

10.1.2. B Tex cayuasx, KOrZa HCNOJBL3YIOTCA GoJiee CIOXKHBIE TeX-
HHYECKHe cpeAcCTBa (HampHMep, AMCTAHUHOHHBIE YCTAaHOBKH, pasiuMd-
HOTO THIIA CyJOBble KOMIJIEKCH, 5XOJIOTH H T. A.), a TaKXe B NEPADA
NOBLINIEHHOA ONacHOCTH HAGJIOAEeHHWH NPH BHICOKOH BOAHOCTH TIOTOKA,
3HAYUTEJbHBIX IJIyOMHAX H CKOPOCTSX TeYeHHS, NPH HeYCTOMYHBOCTH
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pycna, 3HaYuTeNbHOR KOCOCTPYHHOCTH IOTOKA H APYTHX OCJOXHAIO-
mHBX H3MepeHHS ¢akTopax K paboTe cjaeAyer NPHBJIEKAThL HCIOJHHTE-
JAelt ¢ KBaaudHuKauHeil He HHXKe TeXHHKa-THOPOJIOTA.

10.1.3. Ha6aonatenp monxeH 3HaTh NMPHHUMI JefCTBHSA H YCTPOH-
CfBa CpenCTB M3MepeHHS H yMeTb OGpallaTbcs C HHMH NPH BHMNOAHE-
HUM M3MepeHHil; 3HaTh BOAHHIA W PYCJOBOH peXXHM Ha yyacTRe H3Me-
PEHHA H YCJOBHS HX BHIIQJHEHHs IpH PasjHUYHHX (asax peknma;
YMeTb HCIIOJNb30BaTh 3JIEKTPOHHBIE KaJbKYJIATOPH IJ% 06paboTKA pac-
XOJOB BOJBI H Pe3yJbTAaTOB H3MepeHuU.

10.2. Tpe6oBaHHS K TeXHHKe
6oT

10.2.1. K BhimoJIHEeHUIO H3MepeHHH pacxofa BOAH B OTKPHTHX pyc-
AaX JOMYCKAIOTCA TOJBbKO JIHIA, NpOLIeAIIHe HHCTPYKTaXK NO TEXHHKE
fesonmacHocTH. Pe3ynbTaThl HHCTPYKTaxa (HKCHPYIOTCH B CHEIIHaJb-
HOM JKypDHaJle, XpaHAIIEeMCS Ha THAPOJOTHYECKOHA CTaHHHH.

10.2.2. Tlpu BHINOJHEHHH H3MepeHHH pPacXofoB BOAb HEOOXORMMO
pykoBoAcTBOBaThCA «IIpaBHIaMH Mo TeXHHKe 6e30MacCHOCTH NP IpoO-
H3BOACTBe HabmogeHuit u pabor Ha cetu Tockomruapomeras (I'mapo-
meTeonszar, 1983).

6e30MacCHOCTH P a-

11. CPEACTBA U3BMEPEHHA
A BCIIOMOTATEJIbHBIE YCTPOHRCTBA

11.1. Tlpu BHIMOJHEHHH H3MepeHHH pacxoda BOAH JOJIKHH OHTH
mpUMeHeHBl H3MEepHTeJNbHble YCTAaHOBKH, CpPelCTBa H3MepeHHH H YCT-
poiicTBa, npuBefeHHble B TabJ. 7.

Ta6auna 7

H PHTENbHORt YCTaHOBKH,

WSMEPHTENbHOR CHCTEMHM, CPEeACTBa HsMmepe-
rufl, ycrpofictsa

HaumenoBaHHe H3MepsaeMbix (GHIHIECKHUX
BEJNYHH H llapaMeTpoB

Beprymka ruapomerpHueckas: I'P-21,
re-99
Kunperens

Teoxoant
Hupenup
Pefika HUBeNHDHAA
w:emca BOJOMepHas mnepeHocHas I'P-
Pefika BOJOMEpHas C YCIOKOHTeJIeM
re-23
Pefixa nenocueromepnas I'P-31
Maxkenmanbuas pefika 'P-45

Ilitasra rugpomerpuueckas T'P-56

Camonncery yposus: CYB-M <«Baa-
axk», T'P-38

Cexyunomep

YcTaHoBKa JJi H3MEpeHHsl pacxoia
BOAW pucranmuonsas: I'P-70, ['P-64M
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Cpenuss CKOPOCTb NOTOKA

Topu3oHTanbHOE
TOYKH BH3HPOBARHS

To xe

TIpeBHIIEHHS

To xe

¥YpoBenb BOAH

fIpoJIoKeHHe A0

YpoBeHb BOAH IPH BOJHEHHH

TonuuHa JeAAHOrO NOKPOBa

HauGosnbum#i ypoBeHL Mexay Cpo-
KaMH HaGJMoReHH’

Fay6uHa noroxa

HenpepniBHasi perncTpaunusi ypoBHSA
BOJAH

dautessHocTs H3MepeHHi

Tay6una H cKOPOCTb NOTOKAa, PaccTo-
AHHE OT MOCTOSIHHOTO Hayaaa



IIpodoasncenue Taba. 7

Haumesopane H3MEPHTeNLHOR YCTAaHOBKH,
H3MEPHTeALHOR CHCTeMbl. CPeACTBa H3Mepe-
HEA, ycTpoficTBa

HarMenopalnne usMepsieMhX dnangeckux
BeJIHUHH H NapaMeTpoB

JleGenra ruapoMerpHyecKas

Pynerka HaMepHTe/bHAA

I'pys rappomerpuueckuit: TP, MH-1
Kauar pasmerounsiit

Jhoabka ruapoMerpHuecKas

MocCTHK THAPOMETPHUECKHH
Kanarsas nepenpaba

I'ay6una noroka

Paccrosinne

I'nry6uua noroxa

PaccTosinHe OT NOCTOSHHOTO Hawaxa

oo
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ITPHJIO)KEHHE 1
Cnpasoutoe

OCHOBHBIE TEPMHHbBI U ONIPEXEJIEHUSA

BepTHKaab npoMepHAs — BePTHKAJb, Ha KOTOPOH NPOBOAHUTCA H3MepeHue riy&u-
#bl TOTOKA.

BepTHKANL CKOPOCTHAA — BepPTHKa/b, Ha KOTOPOH NDOH3BOAHTCA H3MepeHHe
CpefHCH HA BEPTHKAMH CKOPOCTH MOTOKA.

BepTyuika rujpoMeTpHuYecKas — CPeACTBO H3MEpeHHS OCpPeJHeHHOlt BO BpeMeHM
CKO)OLTH MOTOKa, YYBCTBHTEJbBHBIM 9JIEMEHTOM KOTODOro CJYXHT JIONACTHOM BHHT.

BOAHOCTL WOTOKA — CPaBHHTEJbHAA XapaKTePHCTHKa KOJHMYecTBa BOAH, MpoTe-
KajotlcH B KOHKPETHOM THAPOCTBOpe. UHCJEHHO MOXET BHPAXKAaTbCA OTHOIUEHHeM
HAAHHOTO PacXoXa BOAN K HEKOTOPOMY XapaKTeDHOMY 3HaueHHIO (Hampumep, HOpume
CTOKAa WJH CPeXHeMy H3 HauGOJbLIHX H3IMEPeHHHX PacXoJoB H T. LL.).

Cay6buua paGovas — riyGHHA NMOTOKAa HA BePTHKAJM, NPHHHMaeMas AJf BbiYuC-
NeHUsA Pacxozia BOMHL

Mexenp — ycTOMYHBHE NMepHOAN BHYTPHrOZOBOTO HUHKJA, B TeYeHHE KOTOPHIX
Ha6J04aeTcsl HH3Kasg BOAHOCTb, OGYCJOBNeHHAasi PE3KHM YMeHbIUeHHeM IPHTOKAa BO-
Abl ¢ BOXOCGOPHON NJOmaAH.

Hawano nocrosnHoe — 3HaK Ha MeCTHOCTH (cTOJ6, MeTKa HAa COOPYXEHHH H
T. A.), OT KOTOPOro BCerfa NPOH3BOLHTCA H3MeDeHHe pPAcCTOSHHA B THAPOMeTpHiIe-

CKOM CTBOpe.
Hy.m, nmocTa — BBLICOTHAA OTMETKa, K KOTOpOﬂ NPHBOAATCA OTCYETHl YPOBHR

BOOHL.
MaBosok — KPaTKOBpPEeMeHHOe, SMH30AHYECKH IOBTOpsAIOlLeecs,, HHTEHCHBHOE YBe-
JNHYeRHe BOJAHOCTH DeKH, BHSHBaeMoe JOXAAMH HJM CHeroTasHHeM BO BpeMsl OTre-
nenef.

flooBoAbE — exKerofHO MOBTOpSIOMmIasics ¢a3a BOAHOrO PeXXHMa peKH, Xapak-
Tepusyiolancs HaHGoJbilef B rORY BOAHOCTHIO, BBHISHIBaeMOH CHerorasHHeM, COBMe-
CTHBIM TasiHHEeM CHera H JIeJHHKOB HJIH BHNajeHHeM OGHJBHHIX -A0KnAell.

Tlonyck — KpaTKOBpeMeHHOe De3KOoe yBeJHYeHHe BOLHOCTH NOTOKa B KOHKpeT-
HOM CTBOpe, BHI3BaHHOe COpOCaMH BOAN H3 BLILIEPACIIOJNOXEHHOrO BOLOXPaHHJHLIA.

MocT rupposorsyecKu® — NYHKT Ha BOAHOM OGbeKTe, 060pPYyNOBalHHA ANS BhI-
MOJIHeHHsT CHCTEMAaTHYeCKHX HaGJIONeHHA 3a sJeMeHTaMu THAPOJOTHYeCKOrO peXXuMa.

floct ypoBHemepHm#i — TrHAPOJIOTHYECKHH NOCT, 0GOPYAOBaHHHH A/ BHIIONHE-
HUA HaGJNIONeHHA 3a YPOBHEM M TEMNEPAaTYpOH BOAH.

Ilpomep ray6uH — cepusi MOCAEROBaTeJbHHX H3MepeHHil INMIyOHH HO NoNepeyHH-
KaM MJIH 1O MPOMEPHHM rajicaM.

TlpocTPAHCTBO MEPTBOE — HACTh NONMEPEYHOrO BOJAHOTO CEUYCHHS BOJAOTOKA, B
KOTOPOX CKOPOCTH TEUEHHA MeHbIlle TOPOra YYBCTBHTENBHOCTH CPEACTBA H3MepeHHR
CKOPOCTH.

Ilyabcauus CKOPOCTH — HeNpepHIBHOE H3MeHeHWe CKOPOCTH TEeUeHHSA B TOUKe
KaK N0 3HAYEHHIO, TaK ¥ MO HaNMPaBJEHHIO.

Pacxopa BOAM — OGBEM BOAH, NMPOTEKAIOUIHH uepe3 ceveHHe BOJOTOKA B €MHH-
1y BpPeMeHH.

Pacxon BOAKN 3JMeMEHTAPHBLIA — IIPOH3BelleHHe CPeRHEH CKOPOCTH Ha BePTHKAJR
Ha rAyGMHY MOTOKa Ha BepTHKAJIH.

Pacxon BOHNM YACTHYHBIA — pacXol, NMPOTEKalOUWHA 4Yepe3 OTCeK XKHBOro cede-
HUA, OrpaHHYeHHBIA COCEAHHMH CKOPOCTHBIMH BEepPTHKAJAMH.

Cevenne NOTOKA BOJAHOE — CedeHHe NMOTOKA2 B BEPTHKAJbHOH IJIOCKOCTH MO THA-
pOMETPHYECKOMY CTBOPY.

Ceyenne XHBO€ — 4YaCTh NMOMEPEYHOrO0 BOJHOTO CeUeHHS BOAOTOKA, B KOTOpOH
CKOPOCTh Te4YeHHsi GOJibllile MOPOra YyBCTBHTENbHOCTH CPeACTBA H3MePeHHs CKOPOCTH.

Cpeska ypoBHSl — pasHOCTb MeXAy CPeHHM YPOBHeM IIPH M3MepeHHH PacxoAa
BOAW (cKoOpocTel MOTOKAa) M ypOBHeM IDH BHIMOJIHEHHH NPOMEPOB IVIyGHH B THAPO-

CTBOpE.
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CrBop ruapomerpuvecknft (rugpocTsop) -— CHelHaJbHO BHOpaHHHA mNomepeu-
HHK BOJOTOKAa, B KOTOPOM H3MepsieTc pacxol BOAM H NPOH3BOAATCA ADYTHE BHIES
THAPOMETPHYECKHX paGoT.

YpoBeHb BOAB — BLHICOTHasi OTMeTKa NOBepPXHOCTH BOJHI.

IIPH/IO)KEHHE 2
Cnpasounoe

METOAHMKA OLLEHKH KO3¢®HLUMNEHTA BAPHALIHH
U PAIIUYCA KOPPEJISALHUHN CIYYAHHOIO NMPOLLECCA

OcHoBHO# cnoco6.

OG6o3naunM:

Y(X) wnn Y(t) — cayvaiiubifi npouecc Kak GYHKUMA NPOAONLHOA KOOPAHHATHL
X unun Bpemenu ¢ (cM. m. 5.2.5 u 9.1.4);

Y — 3sHayenus snemenra — ray6uH (m. 5.2.5) HAH MIHOBEHHHIX CKOPOCTeH N1O-
ToKa (nm. 7.4.2);

Cy — x03¢pdHIHEHT BapHALKH 3JIEMEHTOB

s (¥)
Cy=""-, (2.1)
vy
rae o(Y) — cpeiHee KBaJpaTHUecKOe OTKJOHEHHe sieMeHTa, Y — MaTeMaTHuecKoe
oxupanue spavenuft Y(X) u Y(¢), &« — paauyc Koppeaauuu (m. 5.2.5)

Exmarg R (8) | p (£)=0,5 (2.2)
Tx — CpelHee BPEMs KOPPesIHA
warg R (%) |g (o)=0,5 (2.3)

rae R(E) u R(t) ~ aBTOKOppeNALHOHHHE (YHKIUHH cOOTBercTBenHo aas Y(X) #
Y(t). Onpenenenre §x M Tx YAOOHO NDOMSBOAHTb N0 rpaduxam ¢yukuun R(E) w
R(t), paccUNTaHHHX IO CTaHAapTHOH n’?or aMMe MaTeMaTHUYeCcKoro obecnedeHns
BUBM nas mannof BuGopxu sHauennit {Y(X)} u {Y(¢)}.
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