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METPOJIOTNYECKOM CNYXKObI.

Ct. aKcnepT otaena - Tpensac J/1.I.

YTBepKaeHbl Bcecoto3HbIM HayyHO-UCCAeA0BaATENbCKUM MHCTUTYTOM pacxogomeTpum Ha HTC
MHcTUTyTa 11 nioHA 1986 r., npotokon N 8.

HactoAawme MeToamyeckme yKasaHMA YCTaHABAMBAKOT OCHOBHbIE MOJIOXKEHUA METOAMKMU
N3MepeHUI pacxoaa BoAbl Ha PeKax M KaHanax MeTogoM "CKopocCTb - Nowaab" ¢ MCnosb30BaHMEM
rMAPOMETPUYECKUX BEPTYLLEK A1 USMEPEHUA CKOPOCTEN TeYEHMUA.

[IlpMeHeHMe MeTOOMUECKMX YyKazaHuM obecneumBaeT CYMMAapHYID OTHOCUTEJIbHYIO
IIOTPEMHOCTL M3MEPeHMM pacxoma BOOel S , He 0DoJee:
Q

6% - Npu geTanbHOM crnocobe;

10% - npn ocHOBHOM crnocobe;

12% - npu yCKOpPEHHO-COKpaLLeHHoM crnocobe.

MY He pacnpocTpaHATCA Ha U3MepeHUA pacxoda BoAbl C MOMOLLbLIO MONAABKOB U MHTErpaumm
CKOpOCTEN TEYEHUSA NO WNPUHE NOTOKA.

OnpegeneHna n NOACHEHUA TEPMUHOB, BCTPEYAIOLLUXCA B TEKCTE, AaHbl B [punoxeHnn 1.

1. NPUHUMN USMEPEHUA PACXO4A BOAbl METOOM
"CKOPOCTb - N/1I0WAABL" N KNACCUPUKALMNA ETO BAPUMAHTOB

1.1. CywHOCTb MeToAa U NPUHLMMbI U3MepeHns

1.1.1. MeToa "cKopocTb - njaowaap" ABNAETCA Pa3sHOBUAHOCTbIO KOCBEHHbIX WM3MEPEHW
pacxoga Bogbl. [pn aTom B pesynbTaTe HabaAeHU B PUKCUPOBAHHOM TMAPOMETPUYECKOM CTBOpE
onpeaenatoTca cneayrolme sneMeHTbl pacxoaa:

rnybuHbl Ha MPOMEPHbIX BEPTUKANAX WU WX yAaseHue OT MOCTOAHHOrO Hayana no JIMHUK
r’MAPOMETPUUYECKOro CTBOPa, A/1A onpeaeneHuns NAoWaanm BoAHOro cedyeHua (C TOYHOCTbO A0 Tpex
3Havawmx umodp, Ho He TouHee 1 cm);



npoao/ibHble (HOpMasbHble K TMAPOMETPUYECKOMY CTBOPY) COCTaBAslOWME CpegHUX
CKOPOCTEN TEYEHMA Ha BEPTUKANAX, HA OCHOBE KOTOPbIX PACCYUTLIBAIOTCA CpeAHMEe CKOpOCTU B
OTCEKaX MeXAY HUMU (C TOYHOCTbIO A0 Tpex 3Havalmx undp, Ho He TouHee 1 cm/c).

1.1.2. Pacxon BOAbl BbIMMCAAIOT MO €ro 3/eMeHTamM OAHWM W3 ciepylolmx crnocobos (c
TOYHOCTbIO A0 TPEX 3HaYawmux undp):

AHANIUMTUYECKMM, KaK CYMMY YaCTHbIX pacxofoB BOAbl, NPOXOAALMX Yepe3 OTCeKUM BOAHOro
cevyeHMA NOTOKa, OrpaHNYEHHble CKOPOCTHbIMWU BEPTUKANAMMU;

rpaduyeckum, Kak naowanb 3SMOpbl pacnpefeneHua 3N1eMeHTapHbIX PacxogoB BOAbl NO
LWMPUHE NOTOKaA.

1.1.3. Mpu BblMMCAEHUU pacxoga BOAbl AOMKHblI  OMpefenATbCA TaKXe OCHOBHble
rMApPaBAMYECKUE XapaKTEPUCTUKN NOTOKA, UCMOIb3yeMble NPU OLEHKE TOYHOCTU U3MEPEHUI U yyeTe
peyHoro CTokKa:

ypoBeHb BOAbI Hag, Hynem nocta H;

naowaab BOAHOro ceyeHus F;

cpenHsasa M HauboJibllasg CKOPOCTMU TedeHusa: V u V (V=0Q / F); V sasudgercsa

H H
HaubOoJIblIeW M3 CKOPOCTEM, M3MEPEHHHX BEepTYUKOM;
IMprHa BOIOHOI'O CEeYeHUA B;
TJIyOMHEL IIOTOKa: CpenHsasd h M HamboJblas h (h =F / B); h asnaercsa
Ccp H Ccp H
HanboJIblIey M3 M3MEPEHHBIX Ha IIPOMEPHBIX BEPTUKAJIAX.

1.2. Knaccudukauma cnocobos namepeHus

1.2.1. B 3aBMCMMOCTM OT METOAMKWU OnpefeneHna cpegHUX CKOPOCTEeM Ha BepTUKau
pas3nnyatoT MHTErPaLMOHHbIN U TOYeYHble CNOCcobbI.

1.2.2. WNHTerpauMoHHbIi cnocob OCHOBaH Ha M3MEpPEHWW CpenHel CKOPOCTU TeyeHus Ha
BEPTUKA/IM BEPTYLLUKOW, PaBHOMEPHO NepemMelL,aemoit no rnybuHe.

1.2.3. ToyeuyHble cnocobbl, OCHOBaHHble Ha ONPeAENEeHUN CpefHEer CKOPOCTM TeyeHusa Ha
BEPTUKANM NO pe3yibTaTaM U3MEPEHUI B TOUKAX, MOAPA3AENA0TCA Ha:

OCHOBHOM €Nocob - Npu M3MEpPeHUM CKOPOCTU TeYeHWs Ha BepTUMKaau B AByX (cBoboaHoe
PYCNo) UK Tpex ToYKax (Haanvme BOAHOM PacTUTENbHOCTU, Nef0CTaB);

AeTasbHbIA CNOCo6 - NPU U3MEPEHUN CKOPOCTU TeYeHUs Ha BepTMKanu B NaTu (cBoboaHoe)
WAW LWeCTU TOYKax (nenocTtas, BOAHaA PacTUTENbHOCTD).

Mpwn manbix rnybuHax (cm. Tabn. 5) gonyckaerca npMmeHeHne ogHOTOYeYHOoro cnocoba.

1.2.4. [AnAa ocHoBHOro crnocoba W3MepeHUl pacxofa BOAbl B OAHOPYKABHOM pychne
Ha3HayaeTca 8 - 10 CKOPOCTHbIX BEPTUKANEN.

B cnyyae npumeHeHMAa pgeTanbHoro cnocoba KOAMYECTBO CKOPOCTHbLIX BepTMKanei
yBenunymeaetca B 1,5 - 2 pasa. [letanbHblli cnocob npumeHseTca Npu Hay4YHO-MeToauYecKmx pabotax
Mo OUEHKe TOYHOCTU M ONTMMM3ALLUMM NPOLLECCOB M3MEPEHUA PACcXoda BOAb! - ANA YTOYHEHUSA YMCaa
NMPOMEpPHbIX W CKOPOCTHbIX BepTMKaneil, a TakkKe O0OOCHOBAaHUSA BO3MOMKHOCTM Mepexofa K
OCHOBHOMY Cnocoby B J@aHHOM rMApPOCTBOpPE.

CoKpallleHHbIM crnocob mamepeHU pacxoga LOMyCKaeT MCMO/b30BaHWE MeHee BOCbMU
CKOPOCTHbIX BepTUKanen npu AByX-, TPEXTOYEYHOM W3MEPEHUU CKOPOCTEM Ha BEpPTUKaANAX
(aHanornyHo ocHoBHOMY cnocoby).

2. YHYACTOK TMAPOMETPUYECKOIO CTBOPA

2.1. TunapomeTpuyeckuit ctBop (B JanbHelwem - rmapocTBop) BXOAMT B COCTaB
rMAPONIOrMYECKOrO NOCTa HapAAy C ero yCTpoMCTBaMM ANA U3MEPEHUA YPOBHEN, TemnepaTypbl BOAbI
W APYrUX 3N1EMEHTOB BOAHOIO pexkMma peku (KaHana). K yyacTKy rugpocTBopa OTHOCUTCA YacTb PEKY,
HenocpeACcTBEHHO MPUMBbIKAKOLWAA K rTMAPOCTBOPY HA YAANeHUWN ABYX-TPexX LWMPUH pycna CBepxy U
CHU3Y MO TeYeHMuIo.

2.2. YcnosuMa U3MepeHUM pacxoga  BOAbl  CYMTAOTCA  HOPMaNbHbIMM, €cin  Ha
y4acTKe rmapocTeopa cobaoaaeTca NPAMOAMHENHOCTb Pycna;



OTCYTCTBYIOT pe€3KMe Mepesiombl, Npoduib BOAHOIO CEYEHMA W 3MOPbl pacnpeneneHus
CKOPOCTEN MO LWMPUHE NOTOKA YCTOMUYNBDIN;

obecneyeH NpaBUAbHbIA OAHOMOAANbHbIN, BbINYKAbIA Npoduab pacnpeaeneHma CKopocTei
TeyeHus no rnybuHe NoToKa;

OTCYTCTBYET BbIpa*KeHHaA Ny/abCalMA CKOPOCTM TEYEHMA MO 3HAYEHMIO W HaMpaB/eHWUIO, a
TaKXe 3HauYnTeNbHasA CMCTEMATUYECKAA KOCOCTPYMHOCTb NOTOKA;

OTCYTCTBYIOT MNOMEXM MNPU MU3MEPEHUU CKOPOCTEN TeyeHua, TNybuH, YPOBHA BOAbl U
KOOPAMHNPOBAHUA CKOPOCTHbLIX M MPOMEPHbIX BEPTUKANEN.

2.3. TpeboBaHMA K y4yacTKy rMgpocTtBopa, obecneymBalowmMe HOpPMabHble YCNOBUA
N3MEpPEeHUI:

pacnonoXxeHne rmapocTBopa Ha NAECOBbIX YH4ACTKAX PeKu;

OTCYTCTBME MOWMbI C NPOTOKaMM U pyKaBamu;

OTCYTCTBUE €CTECTBEHHbIX UM UCKYCCTBEHHbIX Nperpag;

OTCYTCTBME BOAHOM PACTUTENbHOCTM B CaMOM MMAPOCTBOPE, A TAKMKe Bbille WU HUXKE ero Ha
pacctoaHum o 30 m;

KoaddpuUMeHT Bapmnaumm ckopoctu (uncno Kapmana Ka) B cpeaHem No ceveHuto AoKeH bbiTb
He bonee 15%;

KOCOCTPYMHOCTb TEYEHUA Ha rMAPOCTBOPE (OTK/IOHEHME B MJ1aHe HanpaB/IEHUN TeYeHUs B
OTAEe/IbHbIX TOYKaX OT ero CpeAHero 3Ha4yeHua A1a CeYeHMA B L,eIoM) A01KHa bbiTb He bonee 20°%;

MepTBble MPOCTPAHCTBA AOJ/IKHbl MMETb YEeTKMe rpaHulbl M cocTaBnsaTb He bonee 10% ot
nJowWaan BOAHOro CeveHus;

npu NefocTaBe AOJIMKEH OTCYTCTBOBaTb MHOFOAPYCHbIA IeAsSSHOM MOKPOB M Hesamep3atoume
NO/bIHbY;

3alYroBaHHOCTb pyc/aa He A0/IKHA NpeBblwaTb 25% naowaam BOAHOIO CeYeHmns;

CPeAHASA CKOPOCTb TEYEHMA B MBOM CEYEHUM A0KHa BbITb He meHee 0,08 1 He 6onee 5 m/c;

npuM M3MepeHuMM pacxoda Boabl BOAM3M MOCTA Y4YaCTOK rMAPOCTBOPA AO/MKEH ObITb
pPacnonoXeH Bbille, HO B CAyYyasX 4YacTbiX CKOMAEHMI NbZla W 3a/IOMOB sleca - HUXKe mocTa (Ha
yaaneHun He meHee 3 - 5 WIMPUH pycna B 060ux cydanx).

2.4. Bo Bcex cnyyadax, rae sTo BO3MOXHO, 41A NPUBEAEHMA Yy4acTKa B COOTBETCTBME C
TpeboBaHUAMM N. 2.3 AONKHbI NPOM3BOAUTLCA PaboTbl MO YNOpPAA0YEHMIO MKAHAIM30BaHUIO pyCcAa.

2.5.TngpoctBop AoNKeH ObiTb PAcnoONOXKeH Ha OAHOPYKABHOM Yy4yacTKe peku. [pu
HeobXo4MMOCTM A0MNYyCKaeTCs Ha3HayaTb MMAPOCTBOP Ha yYacTKe pPa3BeTB/EHUA PyC/la Ha pyKasa U
NPOTOKMU.

3.TMAPOCTBOPbI N UX OBOPYAOBAHUE

3.1. MecTononoxeHne N HanpasaeHWe rmapocTeopa

3.1.1. TnapocTBOp AO/MKEH ObiTb NEPneHOUKYNAPEeH CcpeaHEeMY HanpaBAeHUIO TeyeHua B
BOAHOM CevyeHUu.

370 TpeboBaHWE CUUTAETCA YAOBAETBOPUTENBHO BbINOJIHEHHBIM NPU COBAOAEHUM CAeayoLWmMX
yC/IOBWIA:

Ans 6ecnoMMeHHbIX Y4acTKOB PeK - cpegHee 3HaYeHMe OTKNIOHEHMA HanpaB/ieHUs TeyeHusa oT
HOpPMau K TMAPOCTBOPY (KOCMHA CTPYM B NAaHe) Ha CKOPOCTHbIX BEPTUKANAX HE AO/IKHO NpeBbIwaTh
+/-10°;

L1151 NOMMEHHbIX Y4AaCTKOB PEK - CPeAHNAA KOCUMHA CTPYM HA CKOPOCTHbIX BEPTUKANAX HE AOJIKHA
npesbiwatb +/- 20°. NpM PaACXOMKAEHUMN CPEAHUX HaMPaB/eHUI TEYEHUss B OCHOBHOM PyC/e U Ha
novime 6onee 20° gonyckaetca pa3buBaTb rIMAPOCTBOP B BUAE JSIOMAHOM JIMHUK, YYaCTKU KOTOPOM
COOTBETCTBYHOT YC/IOBUIO NEPNEHANKYAAPHOCTU HANPaBAEHNIO TEYEHUIA.

3.1.2. B cayyanx, Korga HanpasiaeHMe rMapocTBOpa YAOBAETBOPSET YKa3aHHbIM TpeboBaHMAM
TONIbKO MpPY ONpeseNeHHOM HaNO/IHEHUW PyCAa, ANA AaHHbIX pa3Hbix a3 BOAHOrO peXxnma LOSXKHbI
obopyaoBaTbCA IMAPOCTBOPbI, yaoBAeTBOpAoWwMe ycnosuam n. 3.1.1.

3.2. ObopyaoBaHue rMapocTBopa



3.2.1. TnapocTBop A0/IKEH OblTb 3aKpenieH Ha MEeCTHOCTM CTa/ibHbIM KaHaToM, WAn
rTMAPOMETPUYECKMM MOCTUKOM, UM CTBOPHbIMU 3HaKamu. CTBOPHble 3HAKM A0/KHbI 6bITb XOpOLIO
BMAMMbIMU CO CTOPOHbI PEKU U obecneumBaTb NpenesibHOe YKAOHEeHWe cyAHa OT /IMHMKM CTBOpA
ramma = 1° (yron ramma o6pasoBaH JIMHUEN MTMAPOCTBOPA U JIMHUEN BU3NPOBAHMA, NPOXOAALLEN
yepes CTBOPHbIE 3HAKU U TMAPOMETPUYECKoe CyAHO, npuyem BeplUMHa yraa ramma coBnajaeT C
nosioXkeHnem BANKHEro K peKe CTBOPHOrO 3HaKa).

3.2.2. B cTBOpe ycTaHaB/AMBaeTcs beperoBol 3HaK (cTonb, penep M T.n.), 3aKpennstowmi
NOCTOAHHOE Hayasno A4S OTCYeTa PACCTOAHMI A0 ype3oB 6eperos, MPOMEPHbIX WU CKOPOCTHbIX
BEPTUKANEN, FPaHUL, MEPTBOrO NPOCTPAHCTBA U BOAOBOPOTHbIX 30H.

3.2.3. PasmeTo4YHble KaHaTbl JI0OA0YHbIX M JIIONEYHbIX NepenpaB AOXHbl OblTb CHAabMKeHbI
NOCTOAHHBbIMW  METKaMW-MapKamu, a TUAPOMETPUYECKME MOCTUKM - MeTKaMW Ha HacTune,
bOUKCUPYIOLWMMUN PaccToAHME OT MOCTOAHHOTO Havana.

3.2.4. MNpn KOOPAMHMPOBAHUN NPOMEPHbLIX BEPTUKANEWN FeOAE3NYECKMMU METOLAAMM YYaCTOK
[ONONHUTENbHO 0bopyayeTcA CTOAHKON YINOMEPHOTO MHCTPYMEHTA.

3.2.5. TnapocTeop fonkeH 6biTb 060pyA0BaH AONOAHWUTENBbHBIM MOCTOM ANA pPerncrpaumu
YPOBHA BO BpemMa MU3MepeHWs pacxofa BoAbl, €C/N rMAPOCTBOP U OCHOBHOWYPOBEHHbIN NOCT
YyO3aNeHbl APYr OT APYra U CUHXPOHHbIE YPOBHU M3MEHSAIOTCA C PA3HON MHTEHCUBHOCTbIO.

4. USMEPEHWNA YPOBHA BOAbI

4.1. MNpK KaXgOM M3MEPEHUW pacxona BOAbl HA TMAPONOrMYECKOM MOCTY [0/KeH ObiTb
M3MepEeH COOTBETCTBYIOLLMIN eMy YPOBEHb BOAbI.

MpaBuna BbINOAHEHUA W3MEPEHWI YPOBHA BOAbl AONXHbl COOTBETCTBOBAaTb TpeboBaHMAM
FOCT 25855-83.

4.2. YpoBeHb BOAbl HEOOXOANMO U3MEPATb HA MMAPONOrMYECKOM MOCTY 40 M NOCAe NPOMEpPOB
rnybuH, a TakKe nepes Havya/loM M MO OKOHYAHUM U3MEPEHMA CKopocTen TeyeHusa. [pu
NPOXOXAEHUM MWKA NaBogKka U nonyckos MIC gomKHblI BblITb NpOBeAeHbl AONOAHUTENLHO ABa-TPU
n3mepeHusa ypOBHA.

Bpemsa Kaxaoro namepeHma yposHAa GUKcMpyeTca.

4.3. Mpn HaAn4YUKU B TMAPOCTBOPE AOMONHUTEIbHOIO YPOBEHHOro nocTa (n. 3.2.5) HabntoaeHus
33 YPOBHEM [0/KHbI MPOBOAUTLCA HA 06OUX NOCTAX: OCHOBHOM W AOMNOJHUTENBHOM.

5. KOOPAMHWNPOBAHWME NMPOMEPHbIX N CKOPOCTHbIX
BEPTUKANEW B r’APOCTBOPE

5.1. Cnocobbl KOOPAMHUPOBaHUA BEPTUKaNEN

5.1.1. MecTononoxeHne NPOMepPHbIX U CKOPOCTHbIX BEPTUKAEN B TMAPOCTBOPE ONpeaensercs
paccToAHMeM OT NOCTOAHHOrO Havana.

5.1.2. Ha rugpoctBopax, o6opynoBaHHbIX N0404YHOM, MAPOMHON UM NIHOIEYHON NepenpaBom C
NMOCTOAHHO NOABEWEHHbIM  PA3METOYHbIM  KaHaToM /MbBO  FMAPOMETPUYECKMM  MOCTUKOM,
HeobXxo0AMMO 3aKpPenaATb NONOXKEHNE BEPTUKael cornacHo n. 3.2.3.

5.1.3. MpK Ha/ANYMKM NMPOYHOrO JIeASAHOIO MOKPOBa MECTOMOJ/IONKEHMUE BepTUKanen cneayet
onpenenaTb TEOL40NUTHbIM XO40M MO NbAy UAN MEPHOM eHTOMN.

5.1.4. Ha cynoxoAHblX pekax MauM npu wupuHe cedveHus 6onee 300 m mecTonosioxKeHue
BEPTMKAeN fONKHO ONpeaenaTbCca 3ace4Kamm Te040NTOM AN Kunperenem c bepera.

B oTaenbHbIX ciyyasx (Hanpumep, B YCNOBMAX 3abBONOYEHHBIX MAU LWMPOKUX NOMM U ap.)
OOMNYCKaeTcsa NPUMEHEHME KOCbIX UM BEEPHbIX CTBOPOB A/1A 3aKpensieHns pabounx sepTukanen.

5.2. TOYHOCTb KOOPAMHUPOBAHMA NPOMEPHbIX BEPTUKAJIEN B TMAPOCTBOPE
5.2.1. OTrHOCUTeNbHasA CpeOHsAsa KBaIpaTHdueckas NOTPElHOCTb KOOPIOMHUPOBAaHUA

%

BEpTUKAJIEM B I'MOPOCTBOPE (CHUI'Ma ) IOOJIKHA YIOOBJIETBOPSATHL TPeOOBAHMIO:
K



< K
curMa 2= —————-— 100% <= 0,5%, (5.1)
K B
roe:
curMa - abcoJsiTHas CcpemdHeKBagpaTuuecKas NOTPElHOCTb KOOPIOMHMPOBAHMUSA,
K
My

B - mmpuHa pexmu, M.

5.2.2. [Tpm Ha3HAUYEeHUN MecCT MEH3YJIbHBEIX (TEeOnOJIMTHEIX ) CTOAHOK
HeobXOoOmMoO, yTOOBE yI'OJI, OOpal3yeMblM HalpaBJIEeHMEM I'MIPOCTBOPa M JIydOM
BM3MPOBAHMUA, aJjibda OBl He MeHee 30°.

5.2.3. IynuHa JMHMM Ha IIJaHe 1 (cm) IpX MEH3YJIbHOM CBheMKEe HOOJIKHAa
YIOOBJIETBOPSATL YCJIOBUIO:

L
1 > 0,08 —————- , (5.2)
curMa
K
roe L - OJaMHA JIMHMM Ha MEeCTHOCTM, M.
5.2.4. AbcojsioTHas [IOTPEWHOCTL KOOPIMHMPOBAHMSA CUIMa , OOYCJIOBJIEHHAS
K
YKJIOHEHMEM CcyIOHa oOT rmmpocTeopa (JEJIBTA X, M), onpeneyiseTcsa IO 3aBUCUMOCTH:
IEJIBTA X
cp
curMa @~ —————————— , (5.3)
K tg anvbda
cp
roe:
IOEJIBTA X - CpenHee YKJIOHEHMe CyIoHa OT I'MOpocTeBopa, M (Tabja. 1);
cp
anbbda - CcpelHee 3HaueHMe YyIJla, O0OpPasOBaHHOT'O JIYyUyOM BUI3VPOBAHUA U

cp

HalpaBJIEHMEM I'MIPOCTBOPA.

3HaueHMe YKJIOHEHMS CyOHa Ha KaxXIolM BepTUKAJIM OIpeneliseTCs PacCTOSHUEM
MexIy CTBOPHEIMM 3Hakamm 1 ¥ ynajleHMeM CyIOHa OT Ojmwxammero 3Haka L

c c
IJonyckaeMoe pacCTOSHME MeXIy CTBOPHBIMM 3HakaMM ONpelesigeTCcs IO 3aBUCUMOCTHU
IOEJIBTA X or 1l mL B Tabm. 1.
cp c c

Tabnnuya 1

1, ™ L , xMm

0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9 1,0

30 1,5 2,0 3,5 5,0 7,0 8,5 11,5 (14,5 |17,5
50 0,5 1,5 2,0 3,0 4,0 5,5 7,0 8,5 10,0
100 0,2 1,0 1,5 2,0 2,5 3,5 4,0 5,0 6,0
150 0 0,5 1,0 1,5 2,0 2,5 3,0 3,5 4,0

5.2.5. [JonyckaemMoe OTKJIOHEHME IPOMEPHOM BepTMKaJIM OT cTBopa HOEJIBTA X



COCTAaBJIAET:
2 2
npu 2C > mesbTa
h i
2
2C
h
IOEJIBTA X = xcu 1ln ————————————— , (5.4)
I K 2 2
2C - pmenbTa
h i
roe:
oesbTa - §omyckaeMmas OTHOCMUTEJIbHas [OTPElHOCTL OonpelejieHus TJyOuH,
a
0OyCJIOBJIEHHAS OTKJIOHEHMEM BEPTMKAJM OT JIMHMM CTBOpPAa, pPaBHas 5%;
KCUM — paIuyC Koppeasaumy IJIyOMH [IOTOKa B [IPONOJILHOM HANPABJIEHUM, M;
K
C - ko20dMUMEeHT BapMaluuy ITJIyOMH BIOJIb MNOTOKAa (MeToIMKa pacueTa KCU U
h K
C nmana B IIpujoxeHUM 2);
h
h - rnybuHa Ha BepTUKAIM, M;
2 2
npu 2C = geJbTa
h i
IOEJIBTA X = h. (5.5)

I

6. U3MEPEHWE TNTYBUH W BbIYUCNEHWE NNOLWAZLEN OTCEKOB
MEXAY CKOPOCTHbIMUW BEPTUKATAMMU

6.1. TpeboBaHUSA K TOYHOCTM U3MEPEHMUA FYOUH

6.1.1. U3amepeHua rnybuH A0MKHbI NPOU3BOAUTLCA MO AMHUWU TMAPOMETPUYECKOrO CTBOPA C
cobnogeHnem TpebosaHuii n. 5.2.5.

6.1.2. CpeactBa uM3MepeHMa AOJKHblI obecneymBatb onpeaeneHue rAybuHbl B TOYKE C
WHCTPYMEHTaNbHOW MOrpelwHocTblo  He 6onee 2%. 310 TpeboBaHWe [AO/MKHO OTBEYATb
CYLLLECTBYIOLMM W BHOBb pa3pabaTbiBaeMbiM CPeACcTBAM U3MEPEHUA TNYOUH.

6.1.3. CpeactBa M3mepeHua ryouMH AO/MKHbI UCNOIb30BATbCA NPU COBAIOAEHUM CAeayoLLNX
ycnosuin u TpeboBaHuit:

rMApoOMeTpUYEeCcKasa LWTaHra WAM HaMeTKa AO0MXKHbl MPUMEHATbCA BO BCEX CAyyasaX, Koraa
Hanbosnblwaa rnybuHa B CTBOPE He MpeBblllaeT AJIMHY MHCTPYMEHTA W YCI0BUSA M3MEPEHUN
MO3BOAIAIOT YCTOMYMBO 3apUKCMPOBATL LITAHIYy HA BEPTUKAAM M CHATb OTcYeT raybuHbl (ecau
yKasaHHble TpeboBaHMA He BbINOJHAIOTCA, HEOb6XO4MMO WCMONb30BaTb MPOMEPHbIN KaHaT ¢
rMOPOMETPUYECKMM FPY30M UAN 3XONOT);

Ha Ka)KOON MPOMEpPHOM BepTUKaNM CYyAHO [O/KHO YCTaHaBAMBATLCA HA AKOPb MAM
dUKCUMPOBATHCA Ha KAHATHOM Nepenpase;

npu pabote B pycnax C WAUCTBIM AHOM AO/KHbI MPUMEHATLCA HAMETKM M LITaHrK,
CHabXXeHHble KpyrabiM NOAAOHOM anameTpom 12 - 15 cm, NpenaTCTBYIOWMM UX MOTPYKEHUIO B U;

npv Npomepax LUTAaHrOM HA PEeKax CO CMJ/IOWHbIM CKa/IbHbIM AHOM CAeAyeT NPUMEHATb LTaHTy
6e3 KOHYC00HpPa3HOro HAKOHEeYHMKa.

6.1.4. Echu1 npomepbl NPOU3BOAATCA TMAPOMETPUYECKUM rPY30M Ha KaHaTHOM noagece, macca
rpysa AosXKHa noabupatbcA B 3aBUCMMOCTM OT CKOPOCTU TEYEHMA TakMM 06pasom, 4YTobbl KaHaT



OoTHOCMNIO He bosiee yem Ha 10°. Onsa rmapomeTpuyeckmx rpysos tuna TP, NMN-1 npu anametpe
CTanbHOrO KaHaTa 40 3 MM 3To ycnosue cobntogaercda, ecnM macca rpysa BblbupaeTtca B
COOTBETCTBUM € TabA. 2.

Tabnuua 2
Haunbonbluana CKOpoCTb TeveHus, m/c 1,0 2,0 3,0 4,0 5,0
Macca rpysa, Kr 15 25 50 75 100

6.1.5. Mpu oTcyTCcTBMM rpy3a HeobxogMMON MWHMMANbHOM MacCbl caeayeT MNPUMEHATb
OTTSXKKM WM [OMNOJNIHUTENIbHO W3MEpATb YI/IOMEepPOM Yrosl OTHoca (OTKIOHEeHMe OT BepTMKaaw)
CTa/IbHOro KaHaTta ¢u, nocse yero ¢pakTuyeckan rnybmHa paccumTbiBaeTca no popmyne:

1
h=h - (-———- - 1) x Z - HEJBTA, (6.1)
u cos odu
roe:
h - wusMepeHHas TJyOMHaA, M;
)2
Z — pacCcTosaHMe OT TOYKM IIoIBeCa KaHaTa OO [NOBEPXHOCTM BOXE, M;
IOEJIBTA - 1nomnpaBKa Ha OTHOC NOAOBONHOM YacTM KaHaTa, M, olpenejisgeMas I10
Tabmn. 3.
Tabnunua 3
V3MepeHHasa 1JyOmMHa, |YTOJI OTKJIOHEHMS KaHaTa OT BepTHuKaJlM, I'palyc
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
6 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 TFOPHbIX peKax raybuMHa [O0MKHA OnpeaenATbCA KaK Pa3HOCTb
PacCcToOAHMI A0 AHA U MOBEPXHOCTM BOAbl, U3MEPAEMbIX LUTAHMON MAM HAaMETKOW OT MepeTaHYTOoro
yepes peKy KaHaTa, HacTuUaa MOoCTa U T.M.

6.1.7. MNpun Habere BoAbl Ha LWTaHry HEOBXOAMMO UCMOAb30BaTb CBOHOAHO NepemellatoLmiics
Mo LWTaHre MeTaN/IMYecKuUii MOM3YHOK CO CTPENIKOWM - yKasaTesem NOBEePXHOCTU BOAbl BHE 30HbI
Habera.

6.2. Mpomepsbl rNybUH Ha rMApPOCTBOPE NPU M3MEPEHMM pacxoaa BoAbl
6.2.1. TIlpoMeps TJyOMH [POMU3BOLSTCS IJIs ONpPeneJjieHMs IJIoWany BOOHOTO
ceuenus F u ero orcexkoB f . [pM yCTOMUMBOM pyCJie HOONYyCKAaeTCs MCIIOJb30BATH
S
Pe3yabTaTH IPEeINEeCTBYOIMX IPOMEPOB M HE MNPOM3BOIUTL MX [IPU KaXIOM M3MEPEeHUM



pacxona BOQIHL. YCTOMUYMBOCTD pycJla OLeHuBaeTCda Ha OCHOBAHMM aHalm3a
COBMEIEHHEX Npodumiield IIOIepeduHOI'0 CeUYeHMS [IOTOoka IO I'MIPOCTBOPY, a Takxe IIo
paccesdaHMIo TOYeK DSMIMPpUUeckoM cBa3mM F(H) - 3aBuMcMMOCTM IJioWany BOIHOI'O
CeUeHMsa OT yPOBHS BOIEI.

6.2.2. Ecam npu coBmelleHMM nonepeyHbix Npoduneint OTKNAOHEHME OTAE/IbHbIX TOYEK He
npesbiwaeT +/- 5%, a TOYKM 3aBUCUMOCTM F(H) OTKNOHAIOTCA OT ocpeaHAtoWENNX KPUBON He Bonee
yem Ha +/- 3%, npomepbl rybMH AONYCKAETCA NPOM3BOAMTL HE MPU KaXKAOM M3MEPEHUU pacxoda
BOAbl, @ OAMH pa3 B TPeX - NATU U3MepeHUaXx.

6.2.3. Mpomepbl rNyO6UH HEOBXOAMMO NPOU3BOAMUTL MPU KAXKLOM U3MEPEHUWU pacxoa BoAbl
OAHUM XOA0M B C/IeAYIOLWMX CNYYaAX:

BepTUKa/bHble gedopmaumn pycsia BbipaxKeHbl, HO 3a BpeMA U3MepeHuA pacxoda BoAbl He
NPEeBbILLAOT AOMNYCKAaEMOI cpefHEKBaAPAaTUYECKOM NOMPELIHOCTM NPOMEPOB FNy6uH;

pycno ycToiumeo, cBoboaHO OT fief0Bbix 06pa3oBaHUi, HO U3MEPEHMA pacxoda NPOBOAATCA
anu3oguyeckun (0gMH-ABa pa3a 3a NepUos XapaKkTepHOM ¢asbl r’MAPOIOTMYECKOTO peXUMA).

6.2.4. Mpomepbl TNyOUH cnedyeT BbIMOAHATb NMPU KaXKAOM U3MEPEHUM pacxoda BoAbl B ABa
X043, ecnu:

BEPTUKA/bHblE AedopMaLMn pycna 3a BpemMa U3MepPeHUs pacxoda NpeBblatoT A4OMNYCKaeMyro
cpenHeKBaapaTUYECKYo NOrpeLHoCTb NPOMePOB FybuH;

pacxof BoAbl M3MePAETCS perke Tpex pas 3a gpasy BOAHOCTM U B KMBOM CEYEHUM OTMEYALOTCS
LIyra 1 BHYTPUBOZAHbLIV neg;

PYC/0 B CTBOPE U3MEPEHUI HEPOBHOE, C/IOXKEHO BaslyHAMM UM C BbIXOAAMU KOPEHHbIX NOPOA,.

6.2.5. B ciiyyasx, Korga BbiNoJIHEHWE NPOMEPOB Ha Noime 3aTpyAHEHO, IyO6UHbI B MOMMEHHOM
YacTW rMAPOCTBOPA JO/MKHbI  ONPeaenaATbcA No  NpPoduad, MONYYEHHOMY WHCTPYMEHTaNbHOWM
CbEMKOW B MEMKEHHbIN Nepunog, ¢ ydeTom hakTUYECKUX YPOBHEN BOAbI.

6.2.6. B nepsble aBa-Tpu roga paboTbl FMAPOSOIMYECKOro NocTa NPomepbl ryOUH A0MKHbI
BbINO/IHATLCA B ABa X043 NPWU KaXKAOM U3MEPEHUM pacxoaa BoAbl ANA 060CHOBaHMA NOCAeAyOLWMX
N3MepeHuin, NPon3BOAMMbIX B COOTBETCTBMM € . N. 6.2.2, 6.2.3.

6.3. KonnyecTBo NnpomepHbIX BepTUKane

6.3.1. KoamuecTBO IMPOMEPHBEIX BepTMKAJEM (MM 3BacedeK MeCTOIIOJIOXEHMSI
TUIPOMETPUUECKOTO CyOHa NpM IpoMepax C INOMOUBI 3X0JI0Ta) CcJledyeT HaszHadaTb B
3aBUCUMOCTM OT GQopME npodmiiga BOOHOI'O CedeHMud, MCXond U3 TpeOoBaHUA:
OTHOCHUTEJIbHAA CpeIHeKBaIpaTMdeCKasa [NOTPENHOCTL WM3MepPeHMA IIJIOWAaAM CedYeHUS

o

3
curMa He OOJIKHa [IpeBHmaTb 2%.
F
6.3.2. B OCHOBHHX pyCJlaxXx PaBHMHHBIX M I[IOJIYyI'OPHEIX PEeK MMHMMAaJIbHOe
KOJIMUECTBO IMPOMEPHHX BepTHKAaJer n  (min) cienyeT HasHavYaTb B COOTBETCTBUM C
h
Tabs. 4 B 3aBMCMMOCTM OT HapaMeTpa GOPMEI pycJa.

Tabnuua 4
h n (min)
u h
on = ---
h
cp
1,5 20
2,0 25
2,5 30




6.3.3. lpu HeogHopogHOM pacnpegeneHnn raybuH no LWKMpUHE MOTOKa HeobxoaMmo
Ha3HayaTb AOMOJHUTE/IbHbIE MPOMEPHbIE BEPTMKAAM B rMAPOCTBOPE HA BCEX Y4yaCTKaX M310Ma
NNHUN gHa.

6.4. MecTononoxeHne NPOMepHbIX BEPTUKaNen

6.4.1. B OCHOBHbIX pycnax npomepHble BepTUKanu cnegyet pasmewiatb PaBHOMEPHO MO
WMPUHE PEKM U AONONHUTE/IBHO B MEPESIOMHbIX TOUYKAx nonepeyHoro npoduns.

6.4.2. Ha peKkax ¢ HeyCTOMUYMBbLIM PYCIOM B 30HE MAKCMMAJbHbIX FYOUH YMCNO NPOMEPHbIX
BEpTMKanen cneayet yBennumts B 1,5 pasa.

6.5. BbluncneHune paboyeit rnybuHbl Ha BEPTUKAAN

6.5.1. Pabouaa rnybuvHa Ha BepTUKaNAX [OMKHA PACCYUMTbIBATLCA MO MMeEtoLemycs
nonepeyHomy NPoduao ¢ y4eTOM CPE3KU YPOBHA, €CIM UMEET MECTO HEeCOBMaLEHNE YPOBHEN npu
npomepax M usMepeHun pacxoga sofdbl. Npu namepeHMn pacxoga BOAbl UCNONb3YIOTCA AaHHble
npeaBapuTeibHbIX NPOMepPOB.

6.5.2. Mpu BbINOJHEHUM MNpPOmMepoB FNybMH B ABa xoaa paboyasa raybuHa Ha BepTUKaANAX
BblUMCNAETCA KaK cpegHee apubmeTnyeckoe 13 ABYX MPOMEPOB.

6.5.3. B cayyanx, Korga nsmepeHue rnybuHbl Ha CKOPOCTHbIX BEPTUKAAAX MO YCA0BUAM PaboTbl
NPON3BOANTCA C MEHbLUEW MOrPeLIHOCTbIO, YeM MPKU Mpomepe, Ha nonepeydHbln Npoduab cnegyet
HAaHOCUTb TaKXe W TNybuHbl, M3MEpPEeHHble Ha CKOPOCTHbIX BepTUMKanax. Ecam 3t rnybuHbl
CUCTEMATMYECKN OTK/OHSAIOTCA OT FYOWH, NONYYEeHHbIX OT MPOMEpPOoB, MocAefHUe AONKHbl ObiTb
ncnpaBieHbl Ha 3HAYeHMA CUCTEMATMYECKOrO OTK/IOHEHMA C MHTepnonauven NOnpasBoK rAyouH
MeXAy CKOPOCTHbIMW BEPTUKANAMM.

6.5.4. B KauyectBe pabouymMx HeobxoAMMO NPUHUMATb TAYOUHbI C  MCKIAKOYEHHbIM
CUCTEMATUYECKUM OTK/IOHEHWEM B COOTBETCTBMM c M. M. 6.1.5 1 6.5.3.

6.6. BblumcneHme naowaam BOAHOIoO Ce4EeHMA NOTOKA
6.6.1. IlyjomamM OTCEKOB BOOHOTO ceueHusa f HeOoOXOOVMO BHUMCIIATH I10
s
crenypommM dopMyJiaM:

m
s
f =S8UMO,5%x (h +h ) xb , (6.2)
s i=1 i i+l i,i+1
TIe
m - KOJIMUECTBO I[POMEPHBIX BEPTMKAJIEM B S—M OTCEKe CeUYeHUS;
s
h - pabouas rTanybmHa Ha 1-1M BepPTUKAIM, M;
i
b, b - paccrosHye Mexnmy i-7 u (i + 1)-11 IpOMEepHHEMM BEePTUKAJISIMU.
i i+l

6.6.2. Iymomanb BOIOHOT'O CEeUEHMS IIOTOKAa IOJIKHA OIpPenNesiaiThbCa IO bopMmyJie:

N
F = SUM f , (6.3)
B s=1 s

roe N - 4YMCJIO OTCEKOB BOINHOTO CEYEeHMs IOTOKA.
6.6.3. Ipu HamMuMM B BOIOHOM CEUEHMM 30H MEPTBOI'O INIPOCTPaHCTBa pacxon
BOIEl BEUMCJIIAETCS IO XMBOMY CEeUEeHMI IIOTOKa F:

n
F=F - SUM £ ' (6.4)
B k=1 MIx

roe f - I1JIioma nom MeXIoy CKOPOCTHBEIMMN BEepTUKAJIAMU, OT'PaHMYMB aIVIMN
MIIx
MEPTBOE INPOCTPAHCTBO IIOTOKA.



7. USMEPEHUE U BbIMNCNEHNE
CPEZIHEM CKOPOCTW TEYEHUIA HA BEPTUKA/N

7.1. HaszHayeHMe yncna n NONOXKEHMNA CKOPOCTHbIX BepTMKa/'IEﬁ AanAa OCHOBHOIO U AeTa/ibHOro

cnocobos n3mepeHna pacxoda soabl
7.1.1. UmcJO CKOPOCTHHIX BepTHKaJeM B CcTBope N HOOJIKHO COCTaBJiaTb oOT 8

\Y
o 15 B 3aBMCHMMOCTM OT OCOOEHHOCTEeM CKOPOCTHOIO [OJA OTOKa. IIpu
OINHOMOIAJILHOM IIJIAaHOBOM 2IIpe I[IOBEPXHOCTHEIX CckopocTer N = 8 - 10; npwm
\Y
MHOTOMOZAaJIbHOY dopMe sHoopel ckopocterr N = 12 - 15. Ing ocobo TOUHBIX

\%
V3MEPEHUN MPU YCTAHOBUBIIEMCS PeXyMe UYMCIJIO CKOPOCTHEIX BEepTHUKAJIeM MOoXeT OHThb
YBEJIMUEHO .

7.1.2. MMHUMaNbHO AOMNYCKAaEMOE YMC/IO CKOPOCTHbIX BEPTUKANEN ONA MabIX PEK U KaHanos
3aBUCUT OT WMPUHbBI NOTOKA B 1 coctasnseT:

5npu3m<=B< 10 m;

3npulm<=B<3m;

lnpuB<1m.

7.1.3. NMpu pasmeLLEHNN CKOPOCTHbIX BEPTUKA/EN NO WMPUHE NOTOKA Heobxoaumo cobatogatb

cneaytoLme ycnoBus:
B OCHOBHOIZ JacTm IIOTOKa CKOpOCTHbIe BepTV[KaJ—H/I IOOJI)KHBEL Ha3HaA4YATBbCSHA TaKMM
O@paBOM, YTOOHI OTCEeKM XMBOIT'O CeuUeHMd, OI'PaHMYEHHBIE COCEIHMMM CKOPOCTHEMU
BEpTUKAJIAMHA, IIPOIIyCKaJylM OOMHAaKOBEIE UYWaCTUUHBIE pacXoIbl J IIOJIHOT'O pacxona Q,
S
cocCTaBJidpmme @

g ~ Q / N. (7.1)
S

Mpy MHOrOMOZA/IbHOM XapaKTepe pacnpenefieHns MNOBEePXHOCTHbIX CKOPOCTeM Mo LMpUHe
PEKU AONOJIHUTENIbHbIE CKOPOCTHblE BEPTMKAAM HA3HAYalOTCA B XapaKTepHbIX TOYKax NaaHOBOM
3Mopbl CKOPOCTEN:

CKOPOCTHbIe BEPTMKANM HA3HAYalOTCA TONbKO B Mpeaenax *KUBOTO CeYeHUs NOTOKa. MpaHuupbl
MEepPTBbIX MPOCTPAHCTB AO/IKHbI ObITb YCTAHOB/IEHBI 40 HAaYana UAM BO BPEMS U3MEPEHUS CKOPOCTEN
MYCKOM MOBEPXHOCTHbIX MOM/JABKOB WAM MO pe3y/ibTaTaM PEKOrHOCLMPOBOYHbLIX W3MepeHUN
CKOPOCTEN BEPTYLLKOW;

npubpekHble BEPTMKaNW, a TaKKe BEPTMKaAW, FpaHUYalme C MepTBbIM NPOCTPAHCTBOM
BOAHOIO CeYeHMs, HA3HaAYalTCA HAa TaKOM PaCcCTOAHMM OT BeperoB WAM MepTBOro MPOCTPAHCTBA,
YyTOObl YaCTMYHbIMA pPacxos BOAbl B KpaeBOM OTCeKe He npesblwan 30% OT YacCTUYHbIX Pacxonos

OCHOBHOW 30Hbl }XUBOTO ceyeHumn,

Ha IIOMMe CKOPOCTHHE BEPTMKAaJM INOJIKHBI HasHadaTbCsa B XapaKTEPHHX TOouKax
nonepeuyHoro npod¢muasg. B HOOHMXEHMAX I[IOMMEl, IIe o0pa3ylnTcsa 000CODJIeHHHE
IIOTOKM, MNpOoNycKaplMe dYacTMdHBM pacxon g > 0,10, HeobxoOMMO HaszHadaTb He

S
MeHee TpexX CKOPOCTHHEIX BepTUKaJIeM.

7.2. ToyeyHble cnocobbl U3MePEHUA cpeaHel CKOPOCTU TeYEHUA HA BEPTUKAAN

7.2.1. V3mepeHMe CKOpPOCTEM TeyeHMA MPOM3BOAUTCA Ha CKOPOCTHbIX BEPTUKANAX
rMapomeTpuyeckMmn sepTtylkamu, coorsetcraytowmmn NOCT 15126-80.

7.2.2. KonnyectBso TOYEK WM3MEPEHUSA U UX OTHOCUTENbHOE 3arnybneHne noj NOBEPXHOCTb
BOAbl (Nbfa) HasHayaeTcA B 3aBMCMMOCTM OT cnocoba M3MepeHMsA pacxofa Bogbl, cnocoba
KpenaeHna rmapoMeTpUYecKoi BEPTYLLKN B NMOTOKE, COCTOAHUS PYycna M COOTHOLIEHMA FyOuHbI Ha
CKOPOCTHOW BepTuKanu h u anameTpa NoNacTHOro BMHTa BepTywKu D B cooTBeTCcTBUM € Taba. 5.



Tabnunua 5

CooTHoOUWeHKE CocrToaHMe pycia
pabouey TJIyOMHBE Ha
BepTMKaIuM h u ceobomHoOe 3apocuee, JenocTaB MM WyTa
oyaMeTpa

JIOIIacCTHOTO BMHTA D

5D > h >= 1,5D 1 1

0,6 0,5
10D > h >= 5D 2 3

0.2; 0,8 0,155 0,50; 0,85
h >= 10D 5 6

anMeanMe.qMCﬂMTeﬂb-HMCﬂOTOHeK,3HaMEHaTERb-OTHOCMTeﬂbHoe3aFHY6HEHMETOHEKHa
BEepPTUKaNun.

7.2.3. 3arnybneHne BepPTYLLKN PAcCUUTLIBAETCA OTHOCUTENIbHO €€ FOPMU30HTaIbHOMN OCH.

7.3. YcTaHOBKa BepTYLIKU B TOYKY U3MEPEHUA CKOPOCTU NOTOKA

7.3.1. NMpwn ycTaHOBKe BEPTYLUKM Ha CKOPOCTHOM BEPTMKANW B Pas/IMYHbIX TOYKAX No rnybuHe
OOJ/IXKHbI 6bITb COBNIOAEHBI CAeaytowme YCA0BUA:

BEPTYLIKa pacnosiaraetca TakMm o06pa3om, 4Tobbl KPOMKa noMacTM BMHTA HAxoAuaacb Ha
yAaneHun He meHee 2 - 3 cM OT MOBEPXHOCTM BOAbI MW AHA, a Npu paboTe C cyaHa B yCAOBMUAX
BOJIHEHMA TaKUM 0b6pasom, 4tTobbl n3bexkaTb yAapoB ONACTEN O AHO PEKY;

YCTAaHOBKA BEpPTYLWIKM B TOYKAX W3MEPEHUA [O/KHA BbINOAHATbCA C  abcontoTHoM
cpefHeKBaLpaTUYECKOM NorpewHocTbio: 1 cm - npu paboyeit rnybrnHe Ha CKOPOCTHbIX BEPTUKANAX 40
1 m; 2 cm - npu rnybuHax ot 1 o 3 m; 3 cm - npu raybuHax oT 3 4o 5 m; 5 cm - npu rnybuHax 6onee 5
M;

BO BCEX C/y4asx, rae 3TO BO3MOXHO (cm. n. 6.1.3), cieayeT MPUMEHATb CNocob KecTKoro
KpenieHuna BepTYLWKM Ha TMAPOMETPUYECKON LITAHre /IMBO Ha KPOHLWTENHE TMAPOMETPUYECKOro
rpysa tuna Nn-1;

B C/lydae KaHaTHOro nojBeca BepTYWKW  OO/IKHbl  MPUMEHATbLCA  CneuuasnbHble
rTMAPOMETPUYECKME TPy3bl, OTBevalowme TpeboBaHMam n. 6.1.4. [lpu 3TOM  Ay6UHY
NOrpyeHns BEPTYLIKM B 3aaHHYIO TOYKY OTHOCUTENbHO 3arnybneHHOM YacT NPOMepPHOro KaHaTa
JonycKkaeTca onpenenatb 6e3 nonpaBKM Ha ero OTHOC.

7.3.2. MNpyn n3mepeHnmn CKopocTein NOTOKa AOMNYyCKaeTca MCMoJib30BaTh ABa cnocoba KpenaeHus
BEPTYLUKM Ha LUTaHre:

BEPTYLUKA 'KECTKO 3aKpenanaeTca Ha LTAHre 3a*KMMHbIMWU BMHTAMM Ha Tpebyemol BbicoTe U
HUXHUIM KOHeL, LUTaHTM OMyCKaeTcA A0 AHa NOTOKa;

LWTaHra He ynupaeTcsa B 4HO, a YKeCTKO PpUKCUPYeETCA TaK, YTOObl ee HUKHUIA KOHeL, Haxoguaca
Ha Tpebyemol rAybuHe; BePTYLWKA HENOABWMMKHO KPEMnUTCA Ha HUMKHEM KOHUE LWTaHMM U
noAHUMaeTCA WU OnyckaeTca BmecTe € Heto. OpueHTauma OCU BepTYLIKM YCTaHaBAMBAEeTCA nNo
LUTaHroBOMY yKa3aTento.

14.npOAOﬂMMTEHbHOCTbM3M€p6HMﬂCKOpOCTMHOTOKaBTOHKe
7.4.1. TIpOOOJIXUTEJBLHOCTD MBMEPEHUS ckopocTu B Touke T OOJIKHA
n
cocTaBATb He MeHee 100 c:



T >= 100 c. (7.2)

7.4.2. Tlpy OOOCHOBAHUM YCKOPEHHBEIX CIOCOOOB M3MEPEHMS PacXOIOB BOIBL
cJlenlyeT PpacCUMTHIBATbH HeoOxomuMmoe 3HaudeHue T , obechneumBapllee CIJIaXMBaHUE
)Z8
nyJbcaluui CKOPOCTM, B 3BaBUCUMMOCTM OT IOOIyCKAaeMOM MNOTPEUlHOCTU M3MEePEeHUM
menbTa , umucia Ka m cpenHeTro BPeMeHM KOoppesdauuy CKOPOCTM Tay , C:

I K

T >= rTay x (5 ln -—————- ) , (7.3)
u K menbTa

npm sToM gmeJbrTa <= Ka.
I
MyHMMAJIBHOE »OonyckaeMoe 3HaueHme T Ojag JioObX YCJIOBUM OOJDKHO OBTH He
u
mMeHee 40 c. MeTonmMka OLEHKM XapaKTepuCTuk Tay U Ka maHa B IpuioxeHunm 2.
K

7.4.3. B Tex cnyyasx, Korda OAHOBPEMEHHO CO 3HayeHMemM MOAYNA CKOPOCTM TeyeHus
onpefenseTca 1 ero HanpasaeHue, 3a BpeMa U3MePEeHUA CKOPOCTU AONXKHO bbiTb 3adUKCMPOBAHO He
MeHee 10 3HayeHuit HanpaBAeHUA TeueHUA Yyepes paBHble MHTePBasibl BpeMeHN.

7.5. BbluncneHue cpefiHell CKOPOCTU TeYeHUA Ha BePTUKaAU NO AaHHbIM U3MEPEHUI TOYEYHbIM
cnocobom

7.5.1. BbluncneHne cpeaHeil CKOPOCTM Ha BepTUKaAM NPOM3BOAMTCA NO AaHHbIM TOYEUHbIX
N3MepPEeHMIA CKOPOCTU Ha OCHOBE crieayoLmnx Gopmy.

Mpu cBo6OAHOM OTO NbAa U BOAHOMN PacTUTENbHOCTU pycae NpUMeHAeTca:

MATUTOYEYUHbIN Cnocob:

VvV = 0,050 + 0,347 (U + U ) + 0,173U0 + 0,083U ; (7.4)
OB 0,2 0,6 0,8 IHO

IOBYXTOYEUHE CIOCOD IIPpM MOHOTOHHOM yOEIBAHMM CKOPOCTEN OT [IOBEPXHOCTM
KO OHY IOTOKA:

v=20,5 (U + U )7 (7.5)
OBYXTOYEUHE CHOCOD MNpM 3arjlyOJIeHHOM MakKCMMyMe CKOPOCTM IIOTOKa (B TOM
dpciie Opu JiegocTaBe) @

v = 0,530 + 0,470 ; (7.6)
0,2 0,8

OOHOTOYEUHEM CHOCOO IHIpM MOHOTOHHOM yOEIBAHMM CKOPOCTEM OT IIOBEPXHOCTMU
KO IOHY IIOTOKa:

V=10 . (7.7)
[Ipy BapocumeM Pycjie M HaJlWuuM JIEOSHOTO IIOKPOBa IIPUMEHSIITCS :
MEeCTUTOUSUHHI CIIOC00:

v =20,1 (U + 0,20 + 2U + 2U + 2U + U ) ; (7.8)
[10OB 0,2 0,4 0,6 0,8 IHO



TPEeXTOUEeUHbM CIOCO0D:

vV =- (U + U + U ) ; (7.9)

OINHOTOUEUHHM CIIOCoD:

V=K=xU . (7.10)

XapakTep pacnpegenieHus CKOpocTel no riybuHe noToKa M 3HavyeHue KoadoduumeHTa KB
dopmyne (7.10) ycTaHaBAMBAOTCA Ha OCHOBAHUWM NpeablayLLMX MHOTOTOYEYHbIX U3MEPEHUIA, @ Npu
NX OTCYTCTBUKN KO3pPumumneHT K npnuHmMmaeTca paBHbim 0,9.

7.5.2. T'paduyecknin cnocob onpepeneHnsa cpegHen CKOPOCTU Ha BEPTUKAIM NPUMEHAETCA NPy
M3MEpPEHUM CKOpoCTel B MNATM M bonee Toykax. pu 3TOM CTpouUTCA 3Mtopa pacnpepeneHus
CKOpOCTEN Mo rNybrHe NOTOKa, a CPeAHAA CKOPOCTb Ha BEPTUKAAU BbluUCAAETCA No dopmye:

vV =q/ h, (7.11)

rae g - 31eMeHTapHbIiA pacxod, KB. m/c, NpeacTaBaaowWwmii coboit naowaab antopbl CKOPOCTH B
MaclTabe YepTerka, NoNy4yaemMyto B pesynbTate NaaHUMeTPUPOBAHMA.

7.5.3. TMpun paboTe BepTywKOW Ha KaHAaTHOM nNoABece B YCNOBMAX KOCOCTPYMHOCTH,
XapaKTepusyemoln CcpegHUM YrIOM OTKAOHEHWA anbda HanpaBAeHMA CTPyM Ha BepTMKaAM oOT
HOPManu K rMAPOCTBOPY, CPEAHIOK CKOPOCTb Ha BEPTUKANM HEOBXOAMMO onpeaensaTs no Gopmyne:

V =V x cos ansbda, (7.12)
V7

roe V - CpeIHAda CKOPOCThb Ha BepTUKajiM, BHUMCIIEHHAaA tes yuyera
n
KOCOCTPYMHOCTH .

7.5.4. TIlonpaBka Ha KOCOCTPYMHOCTbL He BBOIOMTCS NIPM M3MEPEHUUM CKOPOCTU
BEPTYWKOM, XeCTKO BaKpelJIeHHOM Ha WTaHl'e HOPMaJIbHO K IMIPOCTBOPY, MU
3HAUEHMAX CpeOHero YyIJla KOCOCTPYMHOCTM ajlbda, He [peBhallMX KPUTUIECKOTO
oyist OAHHOTO TUIIA BEPTYWKM yIJla ajgbda , IPpM KOTOPOM CUCTeMaTudecKas

K
IIOTPEUHOCTL M3MEePeHMs NPOINOJIbHOM COCTAaBJIAKIEN CKOPOCTM MNpeBmmaeT 1,5%.
B crnyuae, korma anbda > anbda , HeOoOXOIOMMO MCIIOJIL30BATh KaHATHHM IIOIOBEC
K
BEPTYWKH, a BHUMCJIEHME CpeIHely CKOPOCTM Ha BepTUKaJIM [IPOMU3BOIUTL C
BBEeIEHMEM I[IONpPaBKkM Ha KOCOCTPYMHOCTL COIJIacHO . 7.5.5.

7.5.5. U3MepeHMUsA KOCOCTPYMHOCTM NPOMBBOIOATCSA IO pes3yjJbTaTaM IycKa
IIOBEPXHOCTHHX IIOIJIaBKOB C TI'€O0Ne3MUYEeCKOM 3acCeukKoM MX I[IOJIOXKeHMS Ha ydacTKe
V3MEPEHUN . [Ipn HEBO3MOXHOCTM BBIIIOJIHEHMSA HSTUX HaAOJOOEHMM OOIyCKaeTCs
VICIIOJIb30BAHME IPUBSA3HEIX [TOBEPXHOCTHHIX JiMOO 3arJlyOJIEHHEIX IIOIIJIaBKOB HA HUTU
oo 1~ h (rme h - rnyOmMHa [HOTOKAa Ha BEePTUKAJM) C M3MEpEeHMeM YyIula

H
OTKJIOHEHNMHA HUTWM oT HOPpMaJin K I'MOpoCTBOPY C IIOMOIIBIO reocge3s3mM4deCcKoIro
TPpaHCInopTHpa. [IpM Majbx IJIyOMHaAxX I[IOTOKa 1 IOOJDKHA COCTaBJIATHL He Oojee 1 M.
H

7.5.6. TpuM HanUuMM CpPeacTB AOAA U3MEPEeHMA KOCOCTPYMHOCTM No  riybuHe noTOKa
HeO6XOAMMO B KaxKAOW TOYKE Ha BEPTUKaNM MPU WM3MEPEHMM CKOPOCTM MOTOKA BbIMNOAHATbL
M3MepeHue HanpaBieHWii TedeHMs cornacHo n. 7.4.3.

7.6. BbluncneHue cpep,Hei/i CKOPOCTK HA BEPTUKAIN NO AAHHbIM UHTErpPauMNOHHbIX M3Me|Z)EHVII71
7.6.1. Ilpy BHIIOJIHEHUM MHTETIPALMOHHEIX M3MEPEHMM CKOPOCTM Ha BEepTUKAJU
HeoOXOIMMO BHIOEPXMBATL CJledybllee COOTHOIEeHMEe MeXIy CKOPOCTBI IIepeMelleHMs
BEPTYWKM oOMeTra 1Z8 INPOIOOJIBHOM CKOPOCTBI IIOTOKa V, B 3aBUCKUMOCTU OT



,I[OHYCKaeMOI;I IIOTPENHOCTM MHTEeIrpalMM IeJjibTa

menbTa (%) 0,5 1,0 1,5 2 3
I

omera / V 0,12 0,16 0,24 0,30 0,44.

7.6.2. MNMpoaonbHaa cOCTaBNAOLWAA CpeAHel CKOPOCTU TeYeHUA Ha CKOPOCTHOM BepTUKaAu
YCTaHaBAMBAETCA C MCMNONb30BAHWEM rPayMpPOBOYHOIO rpaduKka BEPTYLLKM MO YacToTe BpalLeHuA
NIONAcTHOro BUHTA, onpeseneHHOM KaKk YacTHOe OT AeslieHUA CYMMApHOro Yncia o60poToB BMHTaA 3a
BpeMsA UHTerpaumn Ha BpemMmsa UHTerpaumu.

7.6.3. Mpn nHTErpaLMOHHOM U3MEPEHUN CKOPOCTU HA BEPTUKANU cpeaHee 3HAaYeHUe CKOpoCTH
BbluncaaeTca no ¢opmyne (7.12), npy 3ToM 3HauyeHUe CpeAHEro Yyrn1akocoCTPpyMHOCTU Ha BepTUKaNU

NPUHUMAETCS NO AaHHbIM cneumanbHbIX HabAAEHN, BbINONHEHHbIX COrlacHo n. 7.5.5.

7.6.4. Hna VICKJIOUYEHUA CHUCTEeMaTUUEeCKOM IIOJIOKUTEJIBHOM [NOTPEUHOCTHU
VHTETPUPOBAaHMUA CpenHeM CKOPOCTM Ha BepTHUKaiM, OOYCJIOBJIEHHOM HEIOJIHBEM
OCBeEUleHMEeM MNPMUIOHHOM 30HB IIOTOKa, B M3MEPEHHOE 3HAadeHMe CKOPOCTM CllefyeT
BBOIMUTE KOPPEKTUPYOLMM MHOXMTEeJb K

aneda 0,30 0,20 0,15 0,10 0,05
K 0,90 0,93 0,95 0,97 0,98,

h

rae anbda - OTHOCUTENbHOE MUHMMA/bHOE YAa/ieHNe OCU BEPTYLIKM OT AHa NOTOKa (B 40AAX
OT rny6uHbI).

8. OGPABEOTKA PE3Y/IbTATOB M3MEPEHWW N BbIYMCNEHUE PACXOA BOAbI

8.1. BbluMcneHne pacxoga BoAbl Ha OCHOBE JIMHENHO-AETEPMWUHUPOBAHHOM MOAENUN MpPWU
OCHOBHOM W/I1 AeTasbHOM cnocobe nsmepeHui

8.1.1. B cooTBeTcTBMMU C JIMHEWHO-AETEPMUHUPOBAHHOMW Mogenbio (B AanbHerhwem J14-
MoZe/blo) pacxod BoAbl paccunTbiBaeTcs no popmyne:

v + VvV \ + Vv
1 2 n-1 n
Q =K V f + == f + + ———————— f + K v f, (8.1)
i i 0 2 i 2 n-1 n n n
roe f - mJomanM OTCEeKOB XMBOI'O CeUeHMd INoToka, i = 1...n.
i
BrlumCIieHMe CpenHeM CKOPOCTM Ha BepTukamm V IOOJIKHO IPOMB3BOOUTLCA B
i
cooTBEeTCTBMM C 0. 0. 7.5 wm 7.6. [opanoK BHUMCIIEHMS IIJIONAIEN OTCEKOB

IIONEPEYHOT'O CeuYeHMs I[IOTOKa [IPMBOOMUTCS B paszn. 6.
8.1.2. Kosdpdmumenter K m K onsa  ckopocTtenm |V n v Ha NPUOPEXHEIX

1 n 1 n

CKOPOCTHHIX BEepPTMKAJIAX I[IPpM OTCYTCTBUM MEPTBOT'O I[IPOCTPAHCTBA [IPUMHMMAKTCS
PaBHBIMUA :

0,7 - nm§npm noJoroM Oepere C HYJEBOM INIyOMHOM Ha ype3e; BOIM3M I'PaHMLE
CKOIJIEHUS HEeIOIBMXHOM WyIU;

0,8 - 1@npuM ecTecTBEHHOM OOPHBUCTOM Oepere MM HEPOBHOM CTeHke (OyT,
HEOTEeCAaHHBM KaMeHb) ;

0,9 - n§nOpu jlagkoM OeTOHHOM MJIM CIJIOWE OOWMMTOM HOOCKaMM CTEeHKe, a TaKxe

IpY Te4YeHMM BOIbl IIOBEPX JbIa.
[Ipr HamMuMM MEPTBOI'O IPOCTPAHCTBa B NPUOPEXHOM 30He KO3QOmumeHTEl K 1



K paBHB cooTBeTcTBeHHO 0,5.
n
8.1.3. JII-Momesb OONYyCTMMO MCIIOJIb30BaTh IIPM BBUMCIIEHUM pacxola BOIbLl IIPU
4pciie CKOPOCTHHEIX BepTukaJel N , ymoBjeTBopsdwleM TpeboBanHuam o. 7.1.2.
\Y

8.2. BbluncneHune pacxona BoAbl Ha OCHOBE MHTEPMONALMOHHO-TUAPABANYECKOA MOAENUN MPU
COKpaLLeHHOM cnocobe nsmepeHuit

8.2.1. MNpumeHeHWe COKpaleHHOro crnocoba M3mMepeHU C noc/eayloWwMmM BblYUCIEHUEM
pacxofa BOAbl MO WHTEPNONALMOHHO-TUAPABAMYECKON MOLENMN ABAAETCA LenecoobpasHbiM U
OOMNYCKaeTca, ecan Npu yMeHbLEHMUM YMCAA CKOPOCTHbIX BEPTUKANEN A0 Tpex - NATU (414 NOTOKOB C
WMPUHOM ceyeHus B6onee 10 M) OTKNOHEHWA PE3y/NbTAaTOB U3MEPEHUA OT 3HAYEHMUI, MOJIYYEHHbIX
AeTanbHbIM Crocobom, HOCAT C/Ay4yalHbI XapaKTep, a CpeAHEeKBaApaTUYeCKOe OTK/IOHEHWEe He
npesbiwaeT 5%.

8.2.2. CornacHo NMHeNHON MHTEPMNOAALNOHHO-TUAPABANYECKOM MoLenn (B ganbHelwem JINT-
MOZENN) Pacxos, BOAbl AOSIKEH BbIUMCAATLCA NO popmyne:

N
S 2/3 2/3 2/3
Q = SUM £ [ah + P (V. - ah + V - ah ) 1, (8.2)
s=1 s S S i i 3 3 s
roe:
IOEJIBTA - 4YMCJIO OTCEKOB BOIHOI'O IIOTOKAa;
S
i, J - MHIOEKCH OTPAaHUUMBAKIMX S—¥M OTCEK CKOPOCTHHX BEPTUKAJIEN;
P - BecoroM ko3bdmumeHT, paBHem 0,7 nma npudpexHex orcexoB M 0,5 - mnus

S
OCHOBHOI'O BOIHOI'O CEYeHMHA;

a — TUIOPABIMYECKUM KOBOOMLUMEHT, BHUMCISAEMBM 10 dopMmyJie:
N \
1 \ i
a=--x SUM --———, (8.3)
N i=1 2/3
\ h
i
roe N - UMCJIO CKOPOCTHBIX BEPTMKAJIEM B XMBOM CEUEHUM.
v

8.2.3. B cnyyae, Korda XuBoe ceyeHMe MOTOKA COCTOMT M3 BblPaXKeHHbIX rMApaBanyecku
060cobNeHHbIX 30H (Hanpumep, pasfdeneHo 3aToMNJEHHbIM OCEpPeAKOM), B KaKAOW W3  HUX
HeobXxoAMMO BbIYMCAATL pPacxod, BOAbl KaK AnAa OTAeNbHOro pycna, a obwuit  pacxon
B rMAapocTBope onpeaensTb CYMMUPOBAHUEM 3TUX 3HAYEHUIA.

8.2.4. [I[puOpexXHEe CKOPOCTHHE BepTUKaIM (MM Ojamxanuye K I'paHule
O00OOCOBJIEHHHX 30H CEUEeHMS) IOOJDKHHE OBTH PAaCIOJIOXKEHHE Ha yIajieHum He Oojee 0,3
b or ypezsor (Mnam rpaHMl ODOCOOJIEHHBIX 30H), I'Ie b - mMpMHA COOTBETCTBYIEMN

k k

TMOpaBIMUEeCKM OOOCHOBAHHOM 3OHBE XMBOI'O CEUEHUH.
8.3. T'padbmueckust crnoco® BHUMCJIJIEHMS PacCXOoIda BOIE

8.3.1. T'paduueckun crioco6 neJjecoobpas3Ho IIPMMEHATH IIPU  CJIOXHOM
pacopeneyieHuM CKOPOCTEeM 1o IJyOMHe M WMPMHE [IOTOKa, OO0eCHeuMB IOCTATOUHO
BoJiblIoe  KOJIMUECTRBO (He MeHee @ATM) TOUEK M3MEPEHUS CKOPOCTEM TeueHMd Ha
BEPTHUKAJIM M UYMCIIO BepTukajlell B cedyeHum N >= 8.

\Y%

8.3.2. Pacxoa, BOAbl BbIUMCAALTCA B CAedylolLeM NopsaaKe:
Ha MUANMMETPOBOI Bymare BbluepymBaeTca NPoduab NoNepeyHoro ceyeHMa no pacyeTHoOMy
YPOBHI0 BOAbI U NPUBEAEHHbIM K HEMY FyBUHaM, C HaHECEHUEM CKOPOCTHbIX BEPTUKaNei;



BblYEPYMBAIOTCA 3MIOPbl pacnpeneneHma CKOPOCTM TeYeHMA NO BepPTUKAAW U onpeaenstorca
CpefHMEe  CKOPOCTM Ha  BepTUKansax NOCpeAcTBOM MaHUMETPUPOBaHMANAOWAAE  3ntop,
BblParKaloLLMX 3/IeMEHTAPHbIN pacxod BoAbl Ha CKOPOCTHbIX BepTUKanax (cm. n. 7.5.2);

Ha Npodunb XKMBOro CEYEHMA HAHOCUTCA NMIaBHaA 3Mtopa pacnpeseneHns cpegHUX CKopocTen
Ha BEpTUKaAM Mo WKpUHe noToka V(B);

Ha ocHoBe antopbl V(B) M Nnpodunsa rnybuH cTpoutca antopa pacnpeneneHns no WnuprHe NoToka
3aNleMeHTapHOro pacxoaa soapl q(B).

pacxof BoAbl onpeaensieTca Kak naolaab antopsl q(B).

8.3.3. MacwTab wu30bparkeHMA 3Mp pacnpefeneHus CKOpoCTel, rNybuH W yaenbHbIX
pacxofoB AO/KEH BblOMpaTbCcA TakMM, 4TOObI BCE 3N1eMeHTbl pacxoda BoAbl, BblYMCASEMblE
rpadpmyeckum cnocobom, pasmeLLanncb Ha IMCTe MUNAUMETPOBOMN Bymarm pasmepom 407 x 288 mnu
407 x 576 mm.

Hanbonee ygobHbIMM macwuTabamm n3obparkeHnn aBaswoTCA:

[ANA 3NI0P CKOPOCTel: BePTUKaANbHbIN - B 1 cm 0,5 M; ropu3oHTanbHbIN - 8 1 cm 0,2 m/c;

ana npoduns rnybuH: BepTUKanbHbIv - B 1 cm 0,5 m; ropnsoHTanbHbin -8 1 cm 2, 5, 10, 20 m;

019 KPUBOI 3/1eMeHTapHbIX PacXo0B: BEPTUKaAbHbIN - B 1 cm 1 KB. m/c.

8.4. BbluMCNeHME YPOBHA, COOTBETCTBYHOLLETO MU3MEPEHHOMY pacxoay BoApl

8.4.1. Ana noctpoeHus KpusoW pacxoga Q(H) usmepeHHomy pacxogy Boabl Q A0KeEH
COOTBETCTBOBATb YPOBEHb H, Npu KoTopom pacxos Q namepeH:

N
1 S
H=-xSUMqg H, (8.4)
0 s=1 s s

roe H - YPOBEHbL BOXOH, OTBeYAKIMM YaCTUUHOMY pacxony J , I[IOJIyYeHHEI
S s
VHTEPHIOJSUMEN MexIy HabJoIaeMbMM 3HAUEHUSIMM ypPOoBHer (cMmM. m. 4.2).
8.4.2. EcCIM OTHOCUTEJIbHOE M3MEHEHMEe YPOBHS 3a BpeMs M3MepeHMS pacxona

BOOH He IIpeBHUAaeT 2% OT CpelHelM IUIyOMHBL CeueHMd, [IPUMEeHSeTCd yIpolleHHAas
dbopmysia:

H + H
H k
H= -—-———- , (8.5)
2
Tme H m H - COOTBETCTBEHHO YPOBHM BOIL B HAUYAJILHBIM M KOHEUHHIM IEPUOIN

H k
BPEMEeHU M3MEepPeHUN.

8.4.3. PacyeTHbIi ypOBeHb, OMPEAENEeHHbIM AAs AO0MNOJIHUTENbHOrO MocTa, NPMBOAMUTCA K
YPOBHIO Ha OCHOBHOM MOCTY MO CBA3W COOTBETCTBEHHbIX YPOBHEN.

8.5. OnepaTMBHbLIN KOHTPO/Ib TOYHOCTU U3MEPEHNI

8.5.1. KOHTpPO/Nb TOYHOCTU U3MEPEHUN  AOJIKEH  BbINOJHATLCA  HENoCPeACTBEHHO
Ha r’MApPOCTBOPE NPU MNPousBoacTBe M3mepeHUn. COMHUTENbHbIE 3HAYEeHMA 3/1IEMEHTOB Pacxoaa
BoAbl (rybWHbI, CKOPOCTM, PACCTOAHMA, YPOBHA) YTOYHAOTCA W  UCNpaBAaoTca  Anbo
NOATBEP}KAAOTCSA NpoBeAeHNEM MNOBTOPHbIX U3MEPEHUI.

8.5.2. Mpwu ycToiunsoii (0AHO3HAUYHOM) CBA3KN pacxoda U YPOBHEN pacxof BoAbl U3MepAETCA C
LeNblo KOHTPO/IA YCTOMYMBOCTM MHOroseTHel KpuBoi pacxoga Q(H). B cBolo odvepeab 3Ta Kpusas
NUCNo/sib3yetca A8 OMNepaTUBHONO KOHTPOAA TOYHOCTM M3MEPEHWUN U  BbIABIEHUS MPOMaxoB
HabAAEHU Ha OCHOBE KPUTEPUANIbHOTO COOTHOLLEHUSA:

|menerTa Q | <= 2 curma , (8.06)
i KpP



roe:
menbTta  Q - OTHOCMUTEJIbHOE OTKJIOHEeHME 1-T0 WM3MEepeHHOTO pacxona OT
i
xpuBOM Q (H) ;

oe

curMa — OTHOCHUTEJIbHOE CpelHeKBalpaTMUueCKoe OTKJIOHeHMe OT KpueBoM Q (H)
Kp

pacxoma, NPMHATHX OJa ODOCHOBaHMSA CBA3U.

[lpu cobiyomeHUM yCJoBusS (8.6) pacxonm BOOE CUMTAETCS M3MEPEHHHEM HAIEXHO .
B IOIPOTMBHOM CJjlydae M3MepeHMe IOJIXHO OBITh IIOBTOPEHO, U, eCJM IIepBoHAauajlbHOE
SHadYeHNMe Q HOHTBerﬂaeTCH, OHO U HpMHMMaeTCH B KauecCcTBe HeﬁCTBMTeHbHOPO

i

3HAUEeHUd OJIS ydeTa CTOKa M KOPPEeKTUPOBKM CcBa3u Q(H) .

9. ONTUMW3ALMA METOANKN U3MEPEHUN

9.1. ONTMMM3aLMA AETAIbHOCTU U3MEPEHUN
9.1.1. XapaKTepUCTUKaAMM IOETaAJILHOCTM M3MEPUTEJIBHOTO Ipollecca SBJISITCH:
N - UMCJIO YAaCTUUHBIX OTCEKOB B CEeUeHMUM IIOTOKAa;
S
n - cpenHee UUCJIIO HpOMeprIX BepTI/IKaJ'IeIZ B YWaCTMUHOM OTCeKe CeUeHIUsd,
S
N - cpenHee O CEUEHMIO UMCJIO TOUeK M3MEePeHUs CKOPOCTM Ha CKOPOCTHOM
m
BEPTUKAIIN.
9.1.2. HeTaJIbHOCTb WM3MEPUTEJILHOT'O IIpollecCa CUMTAEeTCsS OITMMAJIbHOM, eCJu
BEKTOP (koMOMHALIMA) XapakTepUCTUK nerajibHocTH (N , n , N ) ynmomjeTBOpseT
s s m
YCJIOBUIO :
S (N n N) <= pejbTa , (9.1)
Q s s mi I
roe:
S - OTHOCHUTeJIbHAad, CyMMapHas [NOT'PEUHOCThL M3MEPEeHUM;
Q
mejibTa - IOOIycKaemas MNOTPEeNHOCTH.
il
9.1.3. [locTaBJyieHHAS 3amava ONITUMM3ALUA OTHOCUTCSH K KJIaccy
HEKOPPEKTHEIX, Tak Kak IOomnycKaer HEOIOHO3HAUYHOCTb peumeHn, T.E.
HEeIMHCTBEHHOCTBL BHOOPAa ONTMMAJILHOTO BEKTOPpa XapaKTepUCTUK IeTajlbHOCTM. Ha
IpaKTUKE IOCTATOUHO OCTAHOBUTHLCSH Ha JI0OOM  BEeKTOpe (N, n, N),
s s m
yIooBJeTBOpAlleM YycijoBuio (9.1) wm obecneuuBawleM JOCTATOUHEE yIOOCTBO U
0e30IaCHOCTL, YIHOOBJIETBOPUTEJILHEIE TPYHOOEMKOCTbH M ©SHEPIOEMKOCTH IIpolecca
V3MEPEHUM pacxona BOIHL.
9.1.4. CymMmapHas OTHOCHTEJIbHAas CpeIHeKBaapaTuueckas [IOTPEeWHOCTsL S
Q
OLleHMBaeTCHd C ydyeTOoM MeTOOIM4YeCKUX, V[HCprMeHTaHbeIX n HeyCTpaHeHHbIX
CUCTEMaTUUECKMX IIOTPEWHOCTEeN IO QopMyJie:
2 2 0,5
S = [curMa + curma ] , (9.2)
Q Q (ocH) HC
roe:
curMa - OCHOBHAasd COCTAaBJIALIALA;
Q (ocH)
cuIrMa - HeyCTpaHeHHaH cucreMaTmueCKas HOI‘peLLIHOCTb.

HC



Ecmn OTCYTCTBYKOT ClieumaJibHBIE MCCJjiIienOBaHMA IJId OLIEHKIMN CurMa ’ ce

HC
BHAUEHME IIPMHMMAaETCA PaBHBIM IIOTPEHIHOCTNM CHUI'Ma .
Q (ocH)
9.1.5. OcHOBHasg cocCTarBJigolasg CUIMa BBHIUMCJIISETCS IO QopMyJie UYaCTHEIX
Q (ocH)
IIOTPEMHOCTEN :
Gera 2 2 1/2
curMa = [-——— (curMa + curma )] , (9.3)
Q (ocH) N f \Y
S s s
Toe:
curTMa n  cuIrMa - CJydYarHHEe COCTaBJigouye OCHOBHOM IIOTPEMHOCTHU
f v
S S
M3MEepeHMsa IJIoWany M CpelHEeM CKOPOCTM IIOTOKa B OTCEeKaxX XMBOI'O CEUYEHUS;
N - UMCJIO OTCEKOB B XMBOM CEUEHUU;
S
S — MHIOEKC Tekyllel HyMepaluuM OTCEKOB;
Bera - MeTPpOoJIOTUYEeCKUN napamMeTp, XapaKTEepU3yMlii PaBHOMEPHOCTDH
pacrnpenesyieHMs YaCTMUYHOT'O pacxola [0 WMPMHE IIOTOKA:
N
S 2
SUM g
s=1 s
bera = N —-————————-— . (9.4)
s N
S 2
(SUM q )
s=1 s
HavMeHbllee 3HaAUYEHUE napamMeTpa fbera = 1 (nopm OQuKCHpoBaHHOM N )
s
mocTuraeTcs B CJlydae PpaBeHCTBAa UYaCTMYHOT'O pacxoma J (mpm coBbioneHUn
S
TpeboBaHuM . 7.1.3).
9.1.6. Ins IpakTUIeCKUX pacueToB OLleHKM COCTAaBJIIMX CHUIMa n
f
s
curMa OONYyCTMMO BEIIOJIHATE IO I'padMuecKkuM 3aBUCUMOCTSAM Ha dYepT. 1 m 2 (He
\%
S
IPUBOOATCH) .
9.2. OnTuMmMsauMsa IJIUTEJLHOCTU MU3MEPEeHUM
9.2.1. [NIMUTENBHOCTL M3MEPUTEJLHOTO Impouecca T ABJISETCSA OIHUM U3
n
onpenessolmux bakTOPOB TOUHOCTM MUIMEPEeHUM pacxoma: INIpu yMeHbmeHum T
)Z8
IIOTPEMHOCTDb BO3pacrTaerT 3a cUueT HEeIOCTATOYHOI'O OCPpenHEeHMS IIyJibCauuin
CKOPOCTH; NOpM yBenamueHuM T BO3pacCTaeT NOTPEUHOCTL, OOyCJIOBJIeHHas "cpeszsxon"

n
IIMKOB 12 IIPpOBAaJIOB BOIOHOCTM npn IIPOXOXIOEHUN BOJIH TIOITYCKOB n MIaBOIKOB.
InurenvsHOCTE T IOOJIXHa HaXOoIMTBbCHA B MHTEepBAale:
128

T <= T <= T , (9.5)



roe T nu T - MVHVIMaJIBEHO M MaKCHMaJIbBHO OOIIyCTMMasd OJINTEJIBHOCTIU

min max
MBMEPUTEJILHOTO IIPOLlecca.
Bpemsa T onpenmensercsa mu3 sz3aBucuMocTu (7.3), a T - 1o dopmyJe:
min max
%
1 + A sin om 1/2
T = 0,8T (nejgbrTa ———————————-— ) , (9.6)
max I o %
A |sin odu|
Toe:
T - nepmon kxoJjeBaHMs BOJH [IONyCka (maeomka), 4 MIM CYyT.;
I
b - Odaza nepmozma kojiebaHUM, Ha KOTOPYKH IPUXOIUTCS CepeluHa MKHTepBalla
BpeMeHu usaMmepeHur T ; 0 <= ¢m <= 20u;
n
A - OTHOCMTEeJIbHAaS aMIJIMTyIa BOJIH IIONYyCKa:
Q -0
% max c
A= ———-——— ’ (9.7)
Q
c
roe Q n Q - MaKCHMMAJIbHEM M CPenOHUM 3a [IepMOon IIONyCKa pacxXOonsl BOIEL
max c
COOTBETCTBEHHO.

10. TPEBOBAHMA K KBAJIM®UKALNU UCTTONHUTENA
N TEXHUKE BE3OMACHOCTU PABOT

10.1. TpeboBaHMA K KBaNUPUKALUM UCNONHUTENS

10.1.1. Keanudukauma HabaogaTens [OMAKHA COOTBETCTBOBATb YCNOBMAM, CPeAcTBAM W
MeToZaM U3MEPEHUN.

Ha manbix pekax, B YCIOBUAX MEXKeHU U HebOoNblWOoM rnybMHblI NOTOKA, KOrga AonycTMmo
npou3BoACTBO HabntogeHuli BOpod, a U3 TEXHUYECKUX CPenCTB MCMOJ/Ib3YHOTCA NUIWb BEPTYLIKA U
r’MAPOMETPUYECKAA LITAHIA, @ TaKXKe B APYruX CAy4yasx K M3MEpPeHMAM pacxogoB BOAblI AOMNYCTUMO
NpWBAEKaTb TEXHUYECKUI MepcoHan ¢ KeBanuduKaumenrnapometreoHabaopatensa, cneymanbHo
06YyYeHHbIM M NPOUHCTPYKTUPOBAHHbIN OTHOCUTENbHO 0COBEHHOCTEN U3MEPEHUI B AaHHOM CTBOpPE.

10.1.2. B Tex cny4yanx, Koraa Ucnosb3yroTcsa 6osee CNoXKHble TEXHUYECKUE cpeacTBa (Hanpumep,
ANCTAaHLUMOHHbIE YCTAHOBKW, PA3fIMMHOrO TUMA CyA0Bble KOMMAEKCHI, 3XOM0Tbl U T.A4.), @ TaKkKe B
nepuos MOBbILWEHHON OMNacHOCTM HabAlAEHUIA NPU BbICOKOW BOAHOCTM MOTOKA, 3HAYUTENbHbIX
rnybuHax U CKOPOCTAX TEYEHUA, NPU HEYCTOMUYMBOCTU PYyCaa, 3HAUNTENbHOW KOCOCTPYMHOCTM NOTOKA
N OPYrMX OCNOXHAWMX M3MepeHUs ¢dakTopax K paboTe cnegyeT NpuBAeKaTb UCNOAHUTENEN C
KnaccuduKaumnen He HUXKE TeXHUKA-TMAPOIOra.

10.1.3. Habnogatenb AoONXKEH 3HATb NPUHUMN AENCTBMA U YCTPOMCTBA CPEACTB USMEPEHUS U
yMeTb 06palaTbCad C HUMMU MPU BbINOJHEHUN U3MEPEHMUI; 3HATb BOAHbIM U PYC/0BOM peum Ha
Y4YaCTKe U3MEPEHWNI U YCI0BMA UX BbINOJIHEHMA NPU Pas3nYHbIX Ppasax pexnuma; ymeTb MCNONb30BaTb
3/1eKTPOHHbIE KaNbKyNATOPbI A1 06paboTKM pacxoaoB BOAbI U Pe3y/ibTaTOB U3MEPEHUN.

10.2. TpeboBaHUA K TeXHMKe Be3onacHOCTH paboT

10.2.1. K BbINONHEHWNIO U3MEPEHUIN pacxoda BOAbl B OTKPbITbIX Pyc/iax AOMYCKAKTCA TOJIbKO
ivua, npoLeaLne NHCTPYKTaXK No TexHMKe 6e3onacHocTU. Pe3ynbTaTbl MHCTPYKTaXKa pUKCMpPYOTCA B
CNeunanbHOM XKypHase, XPaHALLEMCA HA TMAPOOrMYECKON CTaHUUMN.



10.2.2. Mpu BbINOJNHEHUN WM3MEPEHUIN pPACXOAOB BOAbI HEOOXOAMMO PYKOBOACTBOBATLCSA

"MpaBunamm no TexHMKe 6esonacHocTM npu
cetn Fockomrugpometa" (fTngpometeonsgar, 1983).

11. CPEACTBA U3MEPEHUMI U BCNOMOTATE/NIbHBIE YCTPOUCTBA

11.1. MNpu BbINONHEHUM U3MEPEHUN

N3MepUTebHble YCTaHOBKK, CPEACTBA M3MEPEHNI U YCTPOICTBA, NpMBeAEeHHbIE B Tab. 7.

npousBoAcTBe HabnwogeHMn w©n  paboT Ha
pacxoga BOAbl LO/MKHbI  ObiTb  MPUMEHEHDI
Tabnuua 7

HayMeHOBaHME M3MEPUTEJBLHOM

HammveHOBaHMe MIBMEPAEMEIX

Pelika BOIOMepHas C ycrnokomurejeMm I'P-23
Perka JiemocHeroMepHas I'P-31
MakcuMaJibHasa pewnka ['P-45

llTaura TmOopoMeTpuueckas I'P-56
Camonucey ypoeBHa: CYB-M "Banmawm", I'P-38
CexyHIOOMED

YcTaHOBKA IJIS M3MEPEHMS pacxola BOOB
oMcTaHumMoHHasa: I'P-70, TI'P-64M

Jlebenka rumgpoMeTpMUYecKad

Pyrnerka m3MepuresbHada
I'py3 I'MOpPOMEeTPUUECKUN :
KaHaT pas3sMeTOUHBMN
Jolbka TI'MIpPOMeTpuuYecKas
MocTuk TMOPOMETPUYECKUN
KaHaTHasa nepenpasa

TP, IU-1

YCTaHOBKM, WU3MEPUTEJILHOM CUCTEMEH, dusmMUecKUx BEJIMUMH M NapaMeTpoB
cCpelCTBa M3MEPEeHUlM, YyCTpOMCTBa
Beprymka ruaopoMeTpuueckas: ['P-21, T'P-99 |CpenHss CKOPOCTH IIOTOKA
Kunperesns T'opu3oHTANbHOE MPOJIOXEHME OO
TOUKM BUBMPOBAHUA
Teomomut To xe
Husenup [TpeBbIIEHMA
Pervika HMBeJIMpPHAaS To xe
Pelika BOIOMepHas nepeHocHas I'P-104 YpoBEeHb BOIE

YpoBeHb BOIEl IIPY BOJIHEHUU
TosnumMHa JIeOAHOT'O IIOKPpOBa
Hambospumii ypOBEHbL MeXIy CpoKaMmu
HabJIIoIe HUM

I'nmy®mHa noToKa

HenpeprlBHasg permcrpauus ypOBHS
BOIEBL

OIMTeJIbHOCTE M3MEPEHUM
I'my®rHa M CKOPOCTBH IIOTOKA,
paccTosaHMe OT INOCTOSHHOIO
I'nmybrHa noToka

PaccrogaHue

I'nybrHa noToka

PaccTogHMe OT MNOCTOAHHOTO

Hadarsla

Hayvarsa

MpunoxkeHue 1
CnpasoyHoe

OCHOBHbIE TEPMWHbI 1 ONPEAENEHNA

BepTuKanb NpomepHas - BEPTUKA/b, Ha KOTOPOW NPOBOAUTCA 3MepPeHUe rNybUHbI MOTOKA.

BepTUKanb CKOPOCTHaA - BEPTMKa/Ab, Ha KOTOPOM MPOU3BOAMUTCA M3MepeHue cpegHeil Ha
BEPTMKAAN CKOPOCTM NOTOKA.

BepTywkKa ruapomeTpuyeckan - CpeactBo M3mepeHus ocpefHEeHHON BO BPEeMEeHW CKOPOCTU
MOTOKa, YYBCTBUTE/IbHbIM 3/1IEMEHTOM KOTOPOrO C/IYKMT JIONACTHOMN BUHT.



BogHOCTb MOTOKa - CpaBHUTE/IbHAA XapaKTEPUCTMKA KOJIMYeCcTBa BOZbI, MpoTeKatowen
B KOHKPETHOM rugpocteope. YMcneHHO MOXKET BblpaXKaTbCA OTHOLUEHMEM AAHHOIMO pacxoa BoAbl K
HEKOTOPOMY XapaKTePHOMY 3HA4YeHMI0 (Hanpumep, HOPMe CTOKa WAWM cpegHemy M3 Hambonblimx
N3MEPEHHbIX PacXxoA0B U T.4.).

FnybuHa pabouyas - rnybuHa NOTOKa Ha BEPTUKANM, MPUHMMAEMAA ANA BbIYMCIEHUA pacxoda
BOAbI.

MeKeHb - YyCTOMYMBbIE MEPUOLbl BHYTPUIOA4OBOrO LUMKAA, B TeYeHMe KOTopbIX Habatogaetca
HW3KasA BOAHOCTb, 06YC/I0BAEHHAA PE3KMM YMEHbLUEHWEM NMPUTOKA BOAbI C BOAOCOOPHOM NaoLaam.

Hayano noctoaHHOe - 3HaK Ha MEeCTHOCTM (CTOND, MeTKa Ha COOPYKEHUWN U T.4.), OT KOTOPOro
BCEraa Npou3BOANUTCA N3MEPEHME PACCTOAHUIN B TMAPOMETPUYECKOM CTBOPE.

Hynb nocTa - BbICOTHAA OTMETKA, K KOTOPOM NPUBOAATCA OTCYETbI YPOBHA BOAbI.

MaBOAOK - KpaTKOBPEMEHHOE, 3MM304MYECKM MOBTOPAIOLLEECA, MHTEHCUMBHOE YyBe/NMYeHue
BOZHOCTM PEKM, BbI3bIBAEMOE AO0XKAAMM NN CHEFOTasiHUEM BO BpeMsA OTTenenei.

Monosoabe - exeroaHo nosTopAowanca ¢asa BOLHOMO PeXMMa PEKU, XapaKTepusytowasnca
Hanbonblue B rofy BOAHOCTbIO, BbI3bIBAEMOW CHEroTaAHWEM, COBMECTHbIM TasiHUEM CHera U
NefHNKOB WU/IM BbiNageHNnemM 06UbHbIX AOXKAEN.

MonycK - KpaTKOBpPEMEHHOE pe3Koe yBe/nndYeHWe BOAHOCTM MOTOKA B KOHKPETHOM CTBOPE,
BbI3BaHHOE CHpPOCamMmM BOAbI M3 BbILLEPACMONOMKEHHOTO BOAOXPAHMAULLA.

MocT rMapoONOrMYeckMin - MYHKT Ha BOAHOM O0ObeKTe, 060pPYAOBaHHbLIN A1A BbINOJHEHUA
CMUCTEMATUYECKMX HAabNOAEHMI 33 SNEMEHTAMU TMAPONOTMYECKOTO pexnma.

MocT ypoBHEMEPHDIN -  TMAPONOTMYECKMA  NOCT, 0OOpyAoOBaHHbLIA  ANA  BbINOJHEHUA
HabnoAeHUI 33 YPOBHEM M TEMMNEPATYpPON BOAbI.

Mpomep rNybuH - cepma NocaefoBaTebHbIX U3MEPEHUA TNYyOUH MO MonepeyHnKam uau no
NPOMEpPHbIM rancam.

MpoCTpaHCTBO MEPTBOE - YaCTb NMOMNEPEYHOIO BOAHOIO CeYeHMNn BOAOTOKA, B KOTOPOM CKOPOCTb
TeYeHMsA MeHbLUe Nopora YyBCTBUTENIbHOCTU CPEACTBA U3MEPEHUSA CKOPOCTHU.

Mynbcauunsa CKOPOCTU - HEMPEPbIBHOE N3MEHEHME CKOPOCTU TEYEHMUSA B TOUKE KaK MO 3HAYEHUIO,
TaK W M0 HanpaB/ieHUIo.

Pacxog Boabl - 06bem BoAbl, NPOTEKAIOLWMIA Yepes ceYeHNe BOAOTOKA B eANHULYY BPEMEHMW.

Pacxof, BoAbl 3ieMeHTapHbIV - NPOU3BEAEHME CPeAHEN CKOPOCTM Ha BEPTUKAAW Ha TyOUHY
NMOTOKA Ha BEPTUKANMN.

Pacxon BoApbl YaCTUYHbIN - pacxoa, I'IpOTEI-(aIOLLI,VIﬁ yepe3s OTCeK XKUBOIo ceyeHuAa,
OrpaHM‘-IEHHbIﬁ cocegHNUMUN CKOPOCTHbIMU BEPTUKANTAMMN.
CeyeHne noToOKa BOoAgHOE - cCe4dYeHme NOoTOKa B BepTMKaJ’IbHOVI NOCKOCTH no

rMAPOMETPUYECKOMY CTBOPY.
CeyeHue KMBOE - YacTb MOMEPEeYHOro BOAHOrO CEYEHWs BOLOTOKA, B KOTOPOW CKOPOCTb
TeuyeHun 6osblIe Nopora YyBCTBMTE/NbHOCTM CPeACTBa U3MEPEHMUSA CKOPOCTH.
Cpe3Kka YypoBHS - PasHOCTb MeXA4y CPegHUMM YpPOBHEM NpW WM3MEPEHMM pacxoda BoAbl
(ckopocTeit NoTOKa) M YpOBHEM MPU BbINOJHEHUM NPOMEPOB FNYBUH B rMAPOCTBOpE.
CTBOpP rMApOMeTpPUYECKUiA (rMAPOCTBOP) - cneunanbHO BbIBpaHHbIM NonepeyYHnK BOLOTOKA, B
KOTOPOM M3MEpPAETCSA Pacxos, BoAbl M NPOU3BOAATCA APYrUe BUAbl TMAPOMETPUYECKUX PaboT.
YpoBeHb BOAbI - BbICOTHAsA OTMETKa NMOBEPXHOCTM BOAbI.

MpunorxkeHue 2
CnpasoyHoe

METOAMKA OUEHKN KO3PPUUMEHTA BAPUALUUN N PAONYCA
KOPPENAUMM CTYYAMHOIO NPOLIECCA



OCHOBHOM CIoco0f.

OBbo3HauUMUM::
Y(X) wmmm Y(t) - caydamHBM IHOpolecC kak OQyHKUMA OPOIOJIBHOM KOOPIMHATEHL
X mym Bpemenm t (cm. m. 5.2.5 m 9.1.4);
Y - 3HaueHMsa BJeMeHTa - T1TJyyOmH (. 5.2.5) MIM MTHOBEHHHX CKOPOCTEel
noroka (. 7.4.2);
C - xo»dbMuMEeHT BapualUM DIJIEMEHTOB:
Y
curMa (Y)
C = -———- , (2.1)
Y —
Y
roe:
curMa (Y) - cpelHee KkBaIpaTHUUeCKOe OTKJIOHEeHUEe DJIeMeHTa;
Y - MaTeMaTMueckoe oXmpmaHMe sHauveHuMm Y (X) m Y (t);
KCKM - paauyc koppensumm (m. 5.2.5).
K
kcu ~ arg R(xcu) ; (2.2)
K R(xcmu)=0,5
Tay - CpeIHee BpeMsa KOoppeJsiauuu:
K
Tay ~ arg R(Tay) ; (2.3)
k R(ray)=0,5
roe R(xcm) m R(Tay) - aBTOKOPpPEeJNALUMOHHBE QYHKLUMM COOTBETCTBEHHO NIOJIfd
Y(X) m Y(t). OnpemejyieHue KCU n Tay yIoOHO IPOM3BOOUTH no rpadmxam
K K
bYyHKLUMI R (xcm) u R(Tay), PaCCUMTAaHHEIX 1o CTaHOApPTHOM IpoI'paMMme
MaTeMaTHUUeckKoro obecneueHusa OSIBM 1njd DaHHOM BHOOPkM 3HauveHuM {Y(X)} u

{y(t)}.



