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1. OBIIME MMOJIOXKXEHUA

1.1 B pekoMeHIanMu M3JI0KEHBI TPEOOBAHHUS K PACXOJOMEPaM CO CTaHAAPTHBIMU BOAOCIMBAMH U
JIOTKaMH, HOPMHPOBAaHHBIC 3HAUCHMSI pacyeTHBIX KOI(PGHUIMEHTOB M MHOXuTened. [lomokenus
HACTOSIIEH METOJMKH 00eCIIeYnBal0OT BO3MOKHOCTD IIPUMEHEHUSI CTaHIapTHBIX BOJIOCIMBOB U JIOTKOB

6e3 X MHAUBUIYATbHOI IPagyHpPOBKH.

1.2 PacxogoMepsl cO CTaHIAPTHBIMHU BOJOCIMBAMU U JIOTKAMH MpeAHAa3HAUYEHbI AJISi U3MEPEHUs
pacxoma U o0Obema (KOJIMYECTBA) BOJBI M CTOYHOW JKHUJKOCTH B CHCTEMax BOJOCHAOXKEHHS U
KaHaJM3aluy, a TAK)KE B ITYHKTaX KOHTPOJIS 3arpSI3HEHHOCTH TIOBEPXHOCTHBIX BOJI.

1.3 YcnoBHbIe 0603HaYCHISI BETMYUH, BCTPEYAIONINXCS B PEKOMEH/IAITUH, IPUBEACHHI B Tabmmie 1.

Tab6muma 1.
Yci0BHBIE 0003HAYEHHUSI OCHOBHBIX BeJINYMH
Bennunna VYcioBHOE Ennnuna
0003HaYCHHUE | BETUYHUHBI
OO6wemHEI pacxof (o0miee 0003HaYCHHE) Q M/C (M)
Hawubomnpumii u3mMepsieMblil pacxo Qmax To xe
Haumenbimii n3MepsieMsblii pacxos Qnmin "
CpenHuil n3MepsieMblii pacxo Qe "
BepxHuuii npeen usMepeHuii pacxogomepa Q. "
Harmop >kuIKocTH HaJl MOPOroM BOJIOCIIMBA WIIN THOM JIOTKA h M
HawnGonbumit Hamop (COOTBETCTBYIOMUN Qpmax) Pmax To xe
Hamnop, cootBercTByrommii Q., Nep "
BepxHuil npenen uamepeHuil ypoBHEMEpPA h, "
Ilepenax ypoBHs B Obe(hax BOJOCITHBA HITH JIOTKA Ah "
Haubonsmmit nepenan ypoBHS B Obe(ax BOJOCIHBA WK JIOTKA Ahmax "
JomycTuMoe TIpeBBIICHHE OTMETOK CTCHKH (IamMObl) KaHama Ham Ason "
MaKCHUMAaJIbHBIM YPOBHEM KHUIKOCTH
YpoBeHb KUAKOCTH B BepXHEM Obe(he BOJOCIHBA MITH JIOTKA Ny M
YpoBeHb KHOKOCTH B HIDKHEM Obede BOgOCHMBa WM JIOTKA, h.s. To xe
W3MEPEHHBIH OT IJIOCKOCTH JTHA OTBOJSINETO KaHaja
Harmop BobI B HIKHEM Obede Hajl MOPOTrOM BOIOCIMBA I JHOM JIOTKA h, "
OTHOCHUTEJIBHOE 3aTOIJICHUE n=h,/h -
[TpenenbHOE OTHOCUTEBHOE 3ATOIJICHUE NPU CBOOOTHOM UCTEUYEHHN Nup -
UucnoBble MHOKUTENIN B YPABHEHUSX Pacxoa Eg E -
[Tioa s NONEPEYHOro CeUeHHs IIOTOKA B TIOABOJISILIEM KaHale A, M
Yron HakoHa OOKOBBIX CTEHOK WJIM TPaHe BOJOCIHMBA WU JIOTKA o .©
lupuHa kaHaa 1o AHy nepes BOAOCIUBOM HIIN JIOTKOM B M
TupuHa nmopora BOJOCIMBA UIIM TOPJIOBUHBI JIOTKA b To xe
Yckopenre cBOOOIHOTO Ma/IeHHs g m/c?
Yucio Opyna ( V/Jg? ) Fr -
0O06006mEnHsIit K03 PunmeHT pacxona C, -
Koaddumment pacxoma Co -
KoadpduurenT, yduThBarOmuil BIUSHHE CKOPOCTH B TOABOISIIEM C, -
KaHaJe
Koaddpunuent dpopmer Cs -
BricoTa mopora BOZOCIINBA HITH JIOTKA P M
JlmrHa mopora BOJI0OC/IMBA UM TOPIOBHHBI JIOTKA (BIOJIb OCH KaHAaJIa) | To xe
Juamerp OTBEpCTUSI COEAMHHUTENIBHOM TPYOBl  yCIOKOHTEIIBHOTO d To xe
YCTpOiicTBa
HpI/IMe‘{aHI/Ie. PGHKO BCTpPCUAIOIUECA 0003HaUYEHUS YKa3aHbl B TEKCTE€ PEKOMEHAAIINU.
2. HOPMBI IIOT'PEINHOCTU U3MEPEHUI
2.1 MeToauka BBIMOJTHEHUS W3MEpPEHUH OOecreunBaeT BBHITIOJHEHWE H3MEPEHHH pacxoaa ¢




OTHOCHTENIFHOW TOTPENTHOCTBhI0, HE TMpeBHImaiomen +5%
pacxoI0MepoB CO CTaHAAPTHBIMU BOJOCIHBAMH FUTH JIOTKAMHU.

2.2 BomocnmmBel W JOTKH JOJDKHBI HCIIOJB30BATBCS TOJNBKO B  PEXUME CBOOOIHOTO
(HE3aTOIICHHOT0) MCTCUCHHS JKUAKOCTH, MPH KOTOPOM H3MCHCHHUE YPOBHS B HUXHEM Obede He
BIHSET Ha OMNpEACNAeMBIH pacXoJ| KHUIKOCTH, T.€. 3HAUYEHHE OTHOCHUTEIHHOTO 3aTOIUICHHS 1) He
HPEBBIIAET MPEEIbHBIX 3HAYEHUH Mpp.

2.3. TlorpemHocTh M3MEpPEHM pacxojla NpPU TOMOIIM CTaHAAPTHBIX BOJOCIMBOB U JIOTKOB
XapaKTEPU3YETCs COBOKYITHOCTBIO COCTABISIONIAX TOTPEIIHOCTH, OOYCIIOBJICHHBIX HETOYHOCTHIO
OIMPCACIICHUA KaKA0ro U3 nNapamMeTpoB, BXOAAIINX B paC‘{éTHbIe YpaBHCHUA pacxoaa.

IIpyn omnpezneslieHUU MOTPEIIHOCTH U3MEPEHUH PACX0la KUIKOCTH JIOIYCKAETCSl HE YYUTHIBAThb
(BBl/Iﬂy ux H€3Ha‘{I/ITeﬂbHOCTl/I) COCTaBJIAOIIUEC MOTpeUIHOCTH, O6yCﬂOBHeHHble BIIMAHUCEM
TeMIepaTypbl HM3MepsieMoil cpenbl, eciu OHa HaxonuTcs B mpefenax oT 0 mo 25°C, a Taxke
OTKIIOHEHHEM OT pacy€THOTO 3HAYCHHUS YCKOPECHHS CBOOOJHOTO TaJIeHHWs B 3aBHCHMOCTH OT
IIIPOTHOTO ¥ BEICOTHOTO PACIIOIOKEHHS 00BEKTA.

JomyckaeTcss HE YYUTHIBATh CIyY9alfHYIO COCTAaBIAIONIYIO MOTPEITHOCTH HW3MEPEHUH YpOBHS
JKUJIKOCTH, BBI3BAaHHYIO MYJIBCAUSAME €€ IMOBEPXHOCTH, €CJIA TPH HCIOIH30BAHUH YCIIOKOUTEIBHBIX
YCTPOWCTB aMIUIUTY/a MyJIbCalliii MOBEPXHOCTH HE IMPEBBIIIACT IOJOBHUHBI OCHOBHOH aOCOIIOTHOM
MOTPEIIHOCTU IPUMEHSIEMOTO CPEICTBa U3MEPEHHIA YPOBHSI.

OT BEpPXHEero mpezena H3MepeHHi

3. METOJI U3SMEPEHUI

3.1 Meroapl W3MepeHU pacxoia W 00bEMa >KHIKOCTH TPH IMOMOIIM BOJOCIHUBOB M JIOTKOB
OTHOCSITCSI K KOCBEHHBIM MeToJaM. Pacxoj ®HUAKOCTH MPH HE3aTOTUIEHHOM (CBOOOIHOM) MUCTEUECHUH
O/IHO3HAYHO CBSI3aH C HAlOPOM OTHOCUTEIBHO TOPU3OHTAIBHOM IUIOCKOCTH MOPOTa BOAOCIMBA WU
JIHA JIOTKA.

3.2 CxeMBbI IBH)KECHUS )KHUJKOCTH Yepe3 BOJOCIHMBEI M JIOTKH MTOKa3aHbI Ha puc. 1. B obmem ciydae
ypaBHEHHE pacxo/ia MPHU UCTCUEHUH KUJIKOCTH UYepe3 BOJOCIUB UIIH JIOTOK UMEET BUJL
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a - BOJOCIIMB C TOHKOW CTEHKOH ; O - JIOTOK C OOKOBBIM CYKAaTHEM ; B - JIOTOK WJIM BOJOCIIHB C
IIUPOKKM TIOPOToM; | - MOJBOAAIMINI yIacTOK KaHata (BepXxHHUil Obed); 2 - CTeHKa BOIOCTHBA ; 3 -
OTBOJALINNA yJacTOK KaHaJa (HIDKHUH Obed); 4 - TOpIoBHHA JIOTKA; 5 - Mopor

Puc. 1

[Tnomans momepedHOro cedeHHs MOTOKa A, B OTBEPCTHH (TOPJIOBHHE) BOJOCIMBA MM JOTKA
3aBHCUT OT LIMPUHBI IIOPOTa WIK TOPJIOBUHBI U OT HAIopa, o3ToMy ypaBHeHHE (1) mpencTaBisioT B
BUJIE

Q:E0~Coﬁ'b'h”. )

YucmoBoM MHOXKHUTEITD Eo 1 MOKa3aTeyib CTEIICHU N 3aBUCAT OT (I)OpMBI OTBCPCTHUA BOAOCIMBA WA
TOPJIOBHUHBI JIOTKA.
33.C LCJIbIO YIIPOIICHUA BbIYHUCIICHUA 3HAYCHHI pacxona Ay BOAOCIIMBA UM JIOTKA KOHKPETHOT'O

TUIIA IPUMCHAIOT paC‘léTHBIe (I)OpMyJ'ILI, B KOTOPBIX 3HAYCHHSA BCCX MOCTOAHHBIX BCJININH ('\)2 y \,g u

T.I1.) 0OBbEANHEHBI B OJHOM YHCIIOBOM MHOXUTENE E:
Q=E-Cy-b-n" 3

3.4. OO6oOuieHHbIt Ko3hduumeHT pacxona Cp XapakTepH3yeT OTKIOHEHHE JIeHCTBUTENBHBIX
3Ha4YEHHUH pacXo/ia OT BHIYMCICHHBIX M0 AaHATUTHYECKUM YPABHEHHUSIM. Y UUTHIBAsI, YTO 3TO OTKIOHEHUE
3aBHCHT OT Pa3UYHBIX (PaKTOPOB, HAMPUMEpP, OT CKOPOCTH B MOABOISLIEM KaHalle, KOHCTPYKLHU
BOJIOCJIMBA WJIM JIOTKa, (JOPMBI TIOMEPEYHOrO CEYCHUSI OTBEPCTUS U T.II., 0OOOIIEHHBII KOIDPHIIHEHT
pacxojia MPEACTABISAIOT B BUAC MPOU3BEICHUS OTACIBHBIX KO3 (PHUIHEHTOB:

Co = CD . CV . Cf

Koadpduiment Cp yduThIBacT BIMSHUE CHJI TPEHUS M COOTHOLICHHE Pa3MEpOB BOJIOCIHMBA HIIH
notka. 3HayeHHe Cp MOXeT OBITh IOCTOSHHBIM WM 3aBHCETh OT HW3MEHEHHS YPOBHS JKHUAKOCTH.
Koadduument ckopoctn noaxona C, y4UTHIBACT BIMSIHHE CKOPOCTH MOAXO0A XHIKOCTH K BOZOCIHBY
Wi JIOTKy. Jis BomociauBa ¢ JOHHBIM CkaTtheM, T.e. ¢ moporom C, = f (h/P), anst motka ToiBKO €
6okoBbM cxxatrem C, = f (b/B), amst BomocnuBa u n0TKa ¢ A0HHBIM 1 GokoBhIM cxkatuem C, = f (b/B,
h/P). Koaddumuent dopmsr C¢ BBOAST st yuéra GOpMBI TOJIBKO BOJOCIHBOB TpPAaIelCHIAILHOTO
CeueHHsI.

3.5. Ilpu u3MepeHusx pacxofa *XHIKOCTH ¢ TeMIepaTypoit 6onsie 25°C B ypaBHeHHE (3) BBOIAT
MONPABOYHBIN MHOXKHUTEND K.

3HaveHUs NONPaBOYHOr0 MHOkHTeNs K,

Temneparypa xunkoctu, °C 3HaueHue nonpaBoyHoro MHoxurens K,
26 0,998
28 0,998
30 0,997
32 0,997
36 0,997
40 0,996
50 0994




3.6. [lpn W3MeHEeHHWsX pacxoja XUIKOCTH, MPOTEKAIOUIeH depe3 BOIOCIWB C TOHKOW CTEHKO,
YYUTHIBAIOT BIFSIHHAE CHII BSI3KOCTH W MOBEPXHOCTHOTO HaTsDkeHHsA. C 3TOH menpio B ypaBHeHHe (2)
Bmecto h BBogsT (h + Ky), a BMecTo b BBOgsT (b + Ky). [Tonpasku K, 1 Ky 3aBucsIT OT THIIA BOOCTHBA,
pa3MepoB Mopora BOAOCIMBA U 3HaUEHUS Hamopa (pasa. 4).

4. CPEJICTBA U3MEPEHMI PACXOJIA U BCIIOMOT'ATEJIbHBIE YCTPOMCTBA

4.1. B cocTtaB cpeacTB M3MEpEeHHH pacxoja BXOJAAT: CTaHIApTHHIE BOJOCIUBHI M JIOTKH (Tabdi. 2),
YpOBHEMEPHI M BCTIOMOTATENbHBIE YCTPOHCTBA (YCIIOKOUTEIBHBIE KOJOIIBI, COSTNHUTEIbHEIC JTNHHM,
W3MEpPUTENFHBIE TIPE00pa30BaTENH, CAMOIHIIYIINE WK HHTETPUPYIOIINE Tpeodpa3oBaTeNd 1 ap.).

4.1.1. KoHCTpyKIMsI BOJOCITMBA WIIM JIOTKA M CIIOCOO HMX YCTaHOBKM Ha OOBEKTE MOJDKHBI
obecrieynBaTh BO3MOXHOCTH TIEPHOIMYECKOTO OCMOTpPa ¥ TMOBEPKH C IIENBIO0  YCTaHOBICHUS
COOTBETCTBUS TPeOOBAHUAM HACTOAIICH PEKOMEH IAITHH.

4.1.2. KoHCTpYKIIMIO U pa3Mephl BOJOCIMBA WIH JIOTKA PACCUUTHIBAIOT, HCXOMIS M3 CTaHIAPTHBIX
3HAYEHUN BEPXHUX NPEACIOB U3MEPEHUN YPOBHEMEPA U HOMUHAJIBHBIX 3HAYCHUI IIKaJI pacxojomepa
no 'OCT-18140-84. JlomyckaeTcsl UCIIOJIb30BaTh NPUOOPHI CO IIKAJIaMH B OTHOCHUTEJIBHBIX €IMHHIIAX
(mporeHTax).

4.1.3. Bxognas (oOpaméHHas K BepxHeMy Obedy) IUIOCKOCTh BOJOCIWBA JOJDKHA OBITh
MEePIEHANKYISIPHA K OCEBOH IJIOCKOCTH MOABOIAMIETO KaHana. OTKIOHEHHE OT MEePIEeHINKYIISIPHOCTH
He JI0JDKHA TPEeBBIIaTh 5°.

[TnockocTe BomocaMBa OKHA OBITH BEpTHUKAIBHOM. OTKIOHEHHE OT BEPTHKAJIHHOCTH HE JOJDKHO
IpeBbIAaTh 3°.

4.1.4. CmenieHne 0ceBOH IJIOCKOCTH TOPJIOBHHBI JIOTKA MJIM OTBEPCTHSI BOAOCIMBA OTHOCHUTEIHHO
0CEBOH TUIOCKOCTH TOABOJSIIErO KaHaja HE JOJDKHA MPEBBIMIATH: 5 MM IPH IIUPUHE IOJBOISIIETO
kanana B<0,5 m; 10 mm npu B=0,5-1,5 m; 25 mm nipu B>1,5 m.

4.1.5. OTkiioHeHNEe OOKOBBIX CTEHOK TOPJIOBHHBI JIOTKA MIIM TpaHed BOJOCIMBA OT BEPTHUKAIU HE
JTOJDKHO TIPEBBITIATH +1°.

4.1.6. OTkiIOHEHNE YTJIOB HAKIOHA TpaHEl MOPOTOB BOIOCIWBOB M JIOTKOB OT HOPMHPYEMBIX
3HaYCHWH HE TOJDKHO MPEeBBIMATh +1°.

4.1.7. JIHO TOpJOBMHBI M BXOIAHOTO pacTpyda JIOTKa WIM TpeOeHb BOJOCIHMBA IOJKHBI OBITH
TOpPM3OHTANBHBIMU. OTKIIOHEHHE OT CpeNHEeH OTMETKH TOpPHU30HTAIBHON IUIOCKOCTH HE IOJDKHO
MpeBbIAaTh 3 MM Ha | M JUTMHBI (WK OTMPUHBI) TOPIOBUHBI JJOTKA M 2 MM Ha | M IIMPUHBI OTBEPCTHS
BOJIOCTIMBA.

Tabmuma 2

OcHOBHBIE TeEXHHYECKHE XAPAKTEPUCTUKU CTAHAAPTHBIX BOJAOCJIUBOB U JIOTKOB

HaumeHnoBaHnue BogocauBa Win Honyctumsle | JlonycTumele VYenosus Makcumanb
JIOTKA 3HAYCHHUS 3HAUCHHUS cBOOOIHOTO HOE
Hanopa, M HIMPUHBI (He3aromieHHOT0) | 3HaueHue Fr
Mopora Win UCTEUEHHS B
TOpPJIOBHHBI, M HOABOJIAIIEM
hmin hmax bmin bmax KaHaJle
BOJOCJIMBEI C  TOHKOU
CTEHKOU
TpeyronbHbiii 0,05 | 0,40 | - - Ah>h+0,05 m 0,45
IIpsiMOYTOJIBHBIH 0,03 | 1,00 | 0,15 | 3,00 Ah>h+0,05 m 0,50
TpaneuenaanbHbIH 0,05 (1,00 | 0,25 | 3,00 Ah>h+0,05 M 0,45
BOAOCJIMBBI C HHWPOKUM
[NIOPOI'OM
TpeyronpHOTO MpOhMISA 0,06 [ 3,0P|0,30| 6,00 1n<0,75 0,60
TpeyrompHOTO mpouIs c¢| 0,10 | 3,0P | 0,50 | 10,00 1n1<0,75 0,60
TPEYTOJIbHBIM (V-o6pa3HbIM)
BBIPE30M
IIpsiMoyrosibHOTO npodus c| 0,06 (0,80 ]0,30| 3,00 IIo n. 4.9.6. 0,60




3aKpYTJIEHHON BXOIHOW KPOMKOM

TpanenengansHOTO TPOQHIL 0,06 | 1,00 { 0,30 | 3,00 n<0,75 0,60
JIoTKM  KpUTHYECKOH  IIIyOWHEI

(Bentypn) IPSIMOYIOJIbHOIO

CCUCHUS:

a) ¢ OOKOBBIM C)KATHEM 0,10 | 2,00 | 0,15 | 3,00 1n<0,75 0,60
0) ¢ MOporoM (JIOHHBIM CKATUEM) 0,06 | 2,00 |0,15| 5,00 n<0,75 0,60
Jlotku ITapmanna 0,10 | 1,8 |0,15] 15,2 nom. 4.11.5. 0,60

4.1.8. HepoBHOCTH (BOJIHUCTOCTb) OOpAIIEHHON K MOABOIALIEMY KaHAIy IUIOCKOCTH BOJOCIIHBA C
TOHKOH CTEHKOM, XapakTepu3yeMas BBICOTOH BOJIHBI, He JoJpkHA npessimats 0,005 B, npu aTom 1inHa
BOJIHBI IOJKHA MPEBBIIIATh €€ BBICOTY HE MeHee ueM B 50 pas.

4.1.9. OTKiIOHEHHE NEHCTBUTENBFHOTO pa3Mepa "b" OT pacueTHOTO WM MOTPEIIHOCTH M3MEpPEeHHH
3TOro pasmepa He mobkHBI npeBbimare 0,2%. Ecnm Qakrtuueckumit pasmep "b" ornmuaercs ot
pacderHoro 6oinee, yeM Ha 0,2%, TO BEpXHHUI Ipenes pacxogoMepa 1 IPOMEKYTOYHbIE 3HAYECHHS €TO
TpaslyipOBOYHON XapaKTEPUCTUKH CIICIYET ONPEACIATh 0 pacuEéTHOH (opMyne pacxona, HOACTABISL
B Hero (hakTudeckoe (M3MepeHHoe) 3HaueHue "b".

TpeOoBaHMA K TOYHOCTH BOCTPOM3BENCHUS WIM W3MEPEHUI IPYrHMX pa3MEpoOB H3JIOKECHBI B
COOTBETCTBYIOLINX ITYHKTaX, OTHOCSIIUXCSA K KOHKPETHBIM BOJOCINBAM U JIOTKaM.

4.1.10. KoncTpykuus BOAOCINBA WM JIOTKA JOJDKHA MpeLycMaTpUBaTh BO3MOXKHOCTh YCTaHOBKHU
NepBUYHBIX MpeoOpa3zoBareneil ypoBHemepa (OyHKOB, IHEBMOMETPHYECKMX TPYOOK W T.IL.) B
YCIIOKOUTENBHBIX KOJIOMIAX, COCYHax MM HHIIAX, COCIMHEHHBIX C IOABOAALINM KaHAJIOM HIU
IIPOTOYHOM YaCTbIO CYXKAIOIUX YCTPOWCTB IPU IOMOIIM OTBEPCTHH, IIENM B CTEHKE WIU
COEIMHUTENBHOH TPYOBI.

4.1.11. Pa3Mepsl YCHOKOHTEIBHBIX YCTPOHCTB (pHC. 2) MOIDKHBI O0CCIICYHBATH YMEHBIICHHE
KoJIeOaHNH YPOBHS JKHIKOCTH IO 3HAYCHUS, HE MPEBBIIIAIOIIETO MOJIOBHHBI IOITyCKaeMOi aOCOMIOTHON
MOTPENTHOCTH YPOBHEMEPA.

MuHNMaIbHBIE Pa3MEpbl YCIIOKOUTEIHHOTO YCTPOWCTBAa BBIOMPAIOT MCXOMAS W3 YCIOBHS, YTOOBI
IUIOIIAIb €0 IOINEPEYHOro ce4eHHs (B FOPHU30HTAIBHOM IUIOCKOCTH) IpEBbIIala HE MEHee, YeM B
JIECSITh Pa3 CyMMapHYIO MJIOMIA b OTBEPCTHH WIH IENH, COSIUHSIOMUX YCTPOHCTBO C TOTOKOM.

4.1.12. JlnameTp OTBEpCTHUS, COSAMHSIONIIETO MOTOK C YCIOKOUTENbHBIM YCTPOWCTBOM, JOJDKEH
YIOBJIETBOPSITH YCIOBHIO

d< 0,0 Ammin ' (4)

1€ A min - MUHEMAJTbHAS TLION[A/Th CEUEHHS OBOIAIIEI0 KaHAMA, M-,

OnHOBpEeMEHHO COOIIOAIOT YCIOBHS:

JUIS YMCTBIX )KuaKocTed 5 < d <20 MM;

JUTSL 3arpsi3HEHHBIX JKUAKOCTEH, cycnensuit u amynbeuit 10 < d < 50 mm. Ob6pamniéHHas K MOTOKY
KPOMKa OTBEPCTHS WJIH IIENH JOJDKHA OBITh TJIaJKOM M HE BBICTYNATh 3a INIOCKOCTh OOKOBOM CTEHKH
KaHaJa.

YCIIOKOUTEJIbHBIE YCTPOMCTBA U3MEPUTEJIbHBIX BOJIOCJIMBOB U JIOTKOB




LW
AT |

E p

a - OTAETHHO CTOSIINI YCTIOKOUTENBHBINA KOJIONEI; O - COBMEUIEHHBIA YCITOKOUTEIHHBIN KOJOICII;
B - YCIIOKOUTENIbHAS HUIIA; | - KaHaJ; 2 - COSUHUTENIbHAS TPY0a; 3 - YCIIOKOUTEIbHBIN KOJIOICII;
4 - ycIOKOUTENbHAS HUIIIA; 5 - pa3fAeluTeNbHas IJIaCTHHA; 6 - COSAMHUTEILHOE OTBEPCTHE.

Puc. 2

4.2. TpeboBaHUs K MPUJICTAIONINM y9acTKaM KaHama.

4.2.1. BogocnuB WK JIOTOK YCTaHaBIMBAIOT Ha MPSIMOJIMHENHBIX YYaCTKaX KaHaJIOB, YCTOMYUBBIX K
pa3MBIBY, 3aWJICHUIO M 3apacTaHuro. /|JInHa MPSMONIMHEHHOTO IMOABOASAIIETO YUaCTKa KaHajda JOJDKHA
OBITH HE MEHEE:

6 B - 1711 BOJOCIHBOB,

5 B - mist IOTKOB.

JormyckaeMmoe OTKIIOHEHHUE OT MPSIMONMHEHHOCTH TOIBOJISIIIETO YIacTKa 10 OCH KaHaja He JTOJDKHO
OBITH OOJTEE 3°.

4.2.2. lomyckaeMoe OTKJIOHEHHE OT PAacUETHBIX (MPOEKTHBIX) 3HAUEHHH pa3MepoB IOJBOJAIIETO
y4acTKa KaHaJla WA IOTPEITHOCTh UX U3MEPEHUH He JTOJKHBI IPEBHIIATh +5%.

4.2.3. Ilpu ycTaHOBKE BOJOCIHMBA MJIM JIOTKAa IOCIE MOBOPOTOB, PETYIHPYIOUUX COOPYKEHUH U
JIPYTUX MECTHBIX COMPOTUBIEHUH MPHU M3MEPEHUSX Pacxoja >KHIKOCTH, HE HECyIlel TUIaBalomuX U
BOJIOKHUCTBIX BKJIFOUEHUH, MOKHO B IIEJISIX TOBBIIICHHS] TOYHOCTH M3MEPEHUN MPHUMEHSTh PEIIeTKH,
CETKHU U JIPYTUE CTPYCHAIPABIISIFOIINE YCTPONCTBA. PaccTosiHME OT TaKMX YCTPOMCTB IO BOJOCTHMBA WIIH
JIOTKA J0JDKHO ObITh He Menee 10 b.

4.2.4. B ciydae oOpa3oBaHMS B IOJBOASAIIEM Yy4YacTKE CTOSYEH BOJHBL, HANpUMeEp, IpH
CONPSDKEHUH YYacTKOB KaHajla C Pa3JIMUHbIMU YKJIOHAMH, PACCTOSIHUE OT IUIOCKOCTH BOJOCIMBA WU
TOPJIOBUHBI JIOTKA JI0 CTOSUEH BOJIHBI IOJKHO ObITh He MeHee 10 Ny

4.2.5. Ha momBojnsiieM ydvacTKe KaHala Iepell JIOTKOM WM BOJOCIMBOM HE JOJDKHO OBITH
OTJIOXXEHUH HaHOCOB croeM Goree 0,01 he.

4.2.6. JlnuHy TpPSMOJMHEWHBIX YYaCTKOB OTBOMAIIETO KaHalla HE JMMHTHUPYIOT. YKIOH WIH
nepernaj ypoBHsI Ha OTBOJIAIIEM yJIacTKe KaHalla JOJKHBI 00eCTIeunBaTh 3aJaHHBIH PEXUM CBOOOTHOTO
WCTEUCHUS Yepe3 BOJOCIUB WIIH JIOTOK BHE 3aBUCIMOCTH OT HATMYUS TIOBOPOTOB WM JPYTHX MECTHBIX
COINPOTUBJICHU.

4.3. TpeyroJibHbII BOJOCITUB C TOHKOH CTEHKOH.



4.3.1. TpeyroabHbIE BOJOCIUBBI C TOHKOH CTEHKOU (BOAOCIHBHI C TPEYTOJBHBIM BHIPE30M B TOHKOM
CTCHKE) TpeNHa3HaueHBl IS HM3MEPEHHH pacxonla JKHAKOCTH, coiepxkamied He Oomee 0,5 kr/m®
B3BEIICHHBIX HEPACTBOPHMBIX YacTHUIl. TaKHe BOAOCIHMBBI PEKOMEHIYETCS NMPHUMEHATh MPHU OOIBIINX
KoJieOaHMAX pacxoja U3MepsIeMOM )KUIKOCTH | JIAOOPATOPHBIX HCCIIEA0BAHUIX.

4.3.2. TpeyromsHBII BBIpE3 BOZOCINBA (PHC. 3) MOXKET OBITh BHIITOJIHEH C IICHTPAIHHBIM YTIIOM O OT
20 mo 100°. Pekomenmyercs npuMeHeHue BogocmBa ¢ o = 90°.

OTKJIOHEHHE JEWCTBUTENILHOTO 3HAUSHHSI LIGHTPAILHOTO yIJla OT HOPMUPOBAHHOTO MIJINM PACUYETHOTO
HE JI0JKHO MPEBBIIATH 2°, a MOIPEITHOCTh U3MEPEHHH 3TOr0 YIia J0JhKHA ObITh He Oonee +10'.

4.3.3. Kpomka BojocnuBa, o0paiéHHas K NoABOAAIIEMY KaHally (BepxHeMy Obedy), TOIKHA OBITh
octpoii. lllupuHa Toplia KPOMKH BOAOCIINBA TOJKHA COCTABIATH € = (1 - 3) MMm.

Yucrora 0OpabOTKH TOBEPXHOCTEH TpaHel BOJOCIMBA JIOJDKHA COOTBETCTBOBATH YKa3aHHOW Ha
puc. 3. Ilpu MoOHTaxke BOmOCIHMBa OMCCEKTpPHCA €ro IEHTPAIBHOTO YIja JOJDKHA COOTBETCTBOBATH
BEPTUKAIH C OTKIIOHEHHEM He Ooiree +1°.

4.3.4. OcHOBHOE ypaBHEHHE Pacxo/1a 4epe3 TPEyToJIbHBIH BOJOCIHIB C TOHKOW CTEHKOH MMEeeT BHI:

8
Q=—2-Cy\g tg=h"? ©)
15 2
nin

Q=E Cotg 7 h¢”, ®)

rue he - npuBeIEHHBII HAMIOP HaJ BEPIIMHON LEHTPAIBHOTIO YIJIa B CTBOPE H3MEPESHHUI YPOBHS, M.
4.3.5. PacuérHbIe (opMyITBI pacxo/a uyepe3 TPEyrodbHEBIH BOJIOCIUB C TOHKOH CTCHKOM:

3
NP U3MEPEHUSIX B M°/C

Q= 2,361C0tg%h§’2, @)
TIPH H3MEPEHHSIX B M4

Q= 8500C0tg%h2/2, ®)
4.3.6. Koapdumment pacxoma Cy 3aBUCHUT OT 3HAUCHUS IIEHTPAJIBHOTO yIja O M COOTHOIICHUI

BBICOTHI TIOpOTa P, IIMPHHBI OABOISIIEro KaHana B u Hamopa h, T.e.

h P
Cy=f(=,—,0).
0 (P Ba)

P h
Honst E <02mwu E < 0,4 3nauenus Cy IPUHUMAIOT MOCTOSIHHBIMM:
... 20° 40° 60° 90° 100°
Co... 0,5930 0,5815 0,5770 0,5784 0,5810

. P o
3aBucumocth Cy OT 3HAYEHHI E i E it BogocimmBa ¢ o = 90° mpuBenena B Tabm. |

IIPUIIOKCHUA.
4.3.7. TlpuBenénnslii Hamop he onpeaenstoT mo popmyie

he =h+ Ky 9)

TPEYT'OJIbHBIN BOJOCJIMB C TOHKOU CTEHKOI



Puc. 3

3HaueHHA MOMpaBKH Kh MNPUHUMAIOT B 3aBUCUMOCTH OT HECHTPAJIBLHOI'O YIJjia BOAOCIHMBA:

... 20° 40° 60° 80-100°
Kp, MM... 2,9 1,7 1,2 0,8

4.3.8. MuHuMmanpHOE 3HAYeHHE N, HIDKE KOTOPOTO MOYET BO3HHKHYTH SIBICHHE "MPHITHIIAHUS
ctpyu", paBuo 0,05 M. MakcumManbHOe 3HaueHne Npay U BOZOCTHBA € YriioM o > 90° nomKHO OBITh
He 6onee 0,4 m; nuist BogocimBa ¢ yraoM o < 90° - e 6onee 0,3 M.

4.3.9. PaccTosiHKE OT CTEHKH BOJOCIHBA JI0 CTBOpa u3MepeHuil Haropa |y = 4 hpay.

4.4, TTpstMOYTOJILHBIN BOJIOCTUB C TOHKOH CTEHKOH.

4.4.1. IIpsmoyroabpHbIE BOAOCIMBEI C TOHKOW CTEHKOH IpegHa3HA4YeHbI IS W3MEPEHHUs pacxoja
JKUAKOCTH, coneprkaiieit e 6onee 0,5 kr/m° TBEPIBIX B3BELIEHHBIX YacTull. HopMupoBaHb!l BOJIOCIUBBI
6e3 6okoBoro cxkarus (b = B) u ¢ 6okoBeiM cxxatueM (b < B) (puc. 4).

4.42. Ina BomocnuBa 6e3 OOKOBOTO cxaTHsi HEOOXOAMMO oOecredynBaTh IMOJABOJ BO3JyXa MOJ
cTpyto. [l1s 3TOro ypoBeHb BOABI HIKHETO Obeda JoJKeH ObITh HIKE TPeOHs BOZOCINBA MUHUMYM Ha
0,05 M, a B cTeHKax OTBOJIAIIETO KaHaJa HEOOXO0ANMO TPELYyCMOTPETh OTBEPCTHS TUAMETPOM HE MEHee
20 MM, IPUMBIKAIONINE C HU30BOH CTOPOHBI K INIOCKOCTH ITOPOTa M PACIIOJIOKEHHBIE Ha 25 MM HHXKe
rpedHst BojocinuBa. OTBEpCTHS JOJDKHBI OBITH COETUHEHBI ¢ aTMochepol mojBoasmield TpyOkon
JmaMeTpoM He MeHee 20 MMm.

4.4.3. KpoMka BoioCIHBa, 0OpaméHHas K OJBOIAIIEMY KaHany (BepxHeMy Obedy), JomKHa OBITh
octpoit. UrctoTa 06pabOTKN MOBEPXHOCTH TPaHEH BOIOCINBA OKHA COOTBETCTBOBATh YKa3aHHON Ha
puc. 4. lllupuna TOpIa KPOMKH BOJOCIHBA JOJDKHA COCTABIATh € = (1 - 4) MM.

OTKIIOHEHHUS YTI0B, 00pPa30BaHHBIX OOKOBBIMH I'PaHSMH M MOPOTOM BOJOCIHBA, OT HOPMHPYEMOTO
3HAa4YeHHS HE JOJDKHBI IPEeBBIIAaTh +1°.

4.44. OcHOBHBIE pa3Mepbl MPSIMOYTOJBHBIX BOJOCIWBOB C TOHKOHW CTEHKOH JOJKHBI
YIOBJIETBOPSATH CIETYIONTNM TPEOOBAHUSIM:

npu b = B (BotociuB 6e3 G0OKOBOTO CyKATHSI)

h/p<1,5; hiin = 0,03 M; Prin=0,1 m; b>0,2 ™;

npu b < B (BogocnuB ¢ GOKOBBIM CKATHEM )



B-b
h/p £2,5; hyin = 0,03 M; Ppin =0,1 M; b > 0,15 m; = >0,1 m.

4.4.5. YpaBHeHHE pacxofa IUIs MPsIMOYTOJbHOTO BOJIOCIHBA C TOHKOW CTCHKOW B OOIIeM ciiydae

HUMCCT BU!

rae be = b + Ky - npuBenéHHas mmprHa BeIpe3a BOJAOCINBA, M;

2
Q-212., b, 31

he = h + Ky, - npuBeaéuublii Hamop, M.
Ionpaeky Ky, BBogsT mpu b < 0,3 M.
Ionpaeky K;, BBomsat npu h < 0,1 m.
4.4.6. 3nauenus nonpasku Ky, ams Boas! npu Temneparype (5-25)°C npUHUMAIOT B 3aBUCUMOCTHU OT

COOTHOILICHUA — .

b

B
0,3
04
0,6

Ky, mm

2,5
2,7
3,6

Iomparky Ky, mpuHIMaroT paBHO# 1 MM.

4.4.7. Pacu€tHbIe (hopMyYITHI pacxoa Ui IPSIMOYTOIBHOTO BOIOCINBA C TOHKOH CTEHKOM:
3

TIPU U3MEPEHHSX B M'/C

b

B
0,8
0,9
1,0

(10)

Ky, MM

4,2
3,5
-0,9

Q=2,953C, - b, - h¥?, (11)
Tp¥ M3MEPEHHSX B M /4
Q = 10630C; - b, - h¥2. (12)
4.4.8. Kosppunuent pacxoga Cy BEIYUCIAIOT IO POpMYIIe
.h
Co=at+a'—, (13)
)
rie a, a' - HONPaBOYHbIE MHOMXKHTEIIH.
3HaycHUs a U a' IPUBECHEI B Ta0I. 3.

Tabmuma 3
3HaveHusd a ¥ a' JUIsA BbIYMCJIeHUs Kod(ppunmenTa pacxona ConpsiMOyroJabHOro
BOJOCJIMBA ¢ TOHKOH CTEHKOM

b/B a a' b/B a a'
1,0000 0,6020 0,0750 0,5000 0,5920 0,0120
0,9500 0,6000 0,0700 0,4500 0,5915 0,0090
0,9000 0,5980 0,0640 0,4000 0,5910 0,0060
0,8500 0,5970 0,0550 0,3500 0,5900 0,0040
0,8000 0,5960 0,0450 0,3000 0,5895 0,0020
0,7500 0,5950 0,0370 0,2500 0,5890 0,0000
0,7000 0,5940 0,0300 0,2000 0,5880 -0,0020
0,6500 0,5935 0,0250 0,1500 0,5875 -0,0020
0,6000 0,5930 0,0180 0,1000 0,5870 -0,0020




| 0550 | 05925 | 00150 | 00500 | 05870 | -0,0023 |

3HayeHWss a W a' MpW [Iare COOTHOIIeHWM b/B, MeHbIIe yka3aHHOrO B TaOi. 3, ONpPENENSIOT
JIMHENHON MHTEPIOIALKEH.

[IPSIMOYTOJIbHBIM BOJOCJIMB C TOHKOM CTEHKOM

Puc. 4

4.4.9. Paccrosinue OT rpeOHSI BOJOCIIHBA JI0 CTBOpA U3MEPEHHUIl HAMOPa JIOJDKHO COCTAaBIATh | = 4
hmax-

4.5. TpaneneunaanbHble BOJAOCIUBBI C TOHKOH CTEHKOH.

4.5.1. TpaneueuaanbHbie BOAOCIUBBI C TOHKOW CTEHKOW TpeIHa3HAYECHBI JJIs1 U3MEPEHUH pacxojia
JKUAKOCTH, coiaepkamein He Oomee 0,5 Kr/m> TBEPIBIX B3BEUIEHHBIX YaCTHIl, B KaHalIax C
TpaneneuIaIbHbIM MONEPEYHBIM ceueHueM (puc. 5).

4.5.2. TpeboBaHuss K KPOMKE BOJOCIIMBA, OOpaIIEHHON K BepxHeMy Obe(y MOABOMASIICTO KaHaja,
AHAJIOTUYHBI YKa3aHHBIM UIS TIPSMOYTOJIBHBIX BOJOCITHBOB. HOpMUpPOBAaHEI BOJIOCIHBEI, Y KOTOPBIX (g
o =0,25ntg o= 1,00. OTKIOHEHHS YTIIOB, 00pAa30BaHHBIX OOKOBBIMY IPAHSIMH U TIOPOTOM BOJIOCIIHBA,
OT HOPMHPOBAHHBIX 3HAYCHHUI HE JIOJIKHBI NMPEBHIMIATE £ 2°, a TTIOrPEITHOCTh UX U3MEPEHHH - He OoJee
15"

4.5.3. OcHOBHBIE pa3Mephl TpaneueugalbHbIX BOJOCIHBOB JOKHBI YAOBIETBOPATH CIEAYIOLIUM
YCIIOBUSIM:

B-b
P>03mb<3,0m0,1b<h,<0,35b; T > 0,2 M; hyin = 0,05 M.

4.5.4. YpaBHeHHE pacxoja JJIs Tpaneren1aJbHoro BOJIOCINBA C TOHKOW CTEHKOW B 00IIEM ciiydae
UMEeT BUJI:



Q = CoCs [b +0,8(tger) h] +/2gh*” (14)

4.5.5. Pacu€tHeie (hopMyIbI pacxoja i TPanelenaaTbHOr0 BOJJOCITHBA!
Ut BoocimBa ¢ tga = 0,25 mpu n3MepeHusx B /e

Q=186b-h¥: (15)
MpH U3MEPEHUSAX B M/a
Q=6696 b - h*? (16)

Hdus BomocmuBa ¢ tgo = 1,00 B dopmynsr (15) um (16) BBOomar ko3dumment dopmer Cy,
BBIYHCIISIEMBIH 110 opMmyIte

b+h

= 17
b+0,25h (17

Cs

4.5.6. PaccTosiHre CTBOPA U3MEPEHHUI YPOBHS OT CTEHKH BOAOCHBa |y = 3 Ny
4.6. Bogocnus ¢ moporoM TpeyroiabHOTO PO
4.6.1. BogociuBel ¢ MOPOrOM TPEYrONBHOTO NMPOQHIS MPHUMEHSAIOT B OTHOCHTEIBHO IIMPOKUX

h
KaHajax (E < 0,5 ) ansg u3MepeHuil pacxojia KUAKOCTH, HE cojAepxkKamleld THKENBIX M BICKOMBIX

HaHOCOB, HAIIPUMEP, KPYITHOTO MeCKa, rajJbKH, OKAJIMUHBI U T.II.

TPAIIELIEUJIAJIBHBIV BOJJOCJIMB C TOHKOM CTEHKOM

= . J

—_— —— s — — —1= |
i ‘ / _— —_— - _—
™~ s — —— .
T . -~ 1 N — 7
Q g ci T
T I 7 7 7 PR T TR /| s
<

Puc. 5

4.6.2. CoOTHOLICHHS OCHOBHBIX pa3MEpOB BOJOCIHMBA C IOPOrOM TPEYroJbHOIO MNPOGHIIL
NPHUBEACHEI Ha pUC. 6.

Ecnu 1o ycioBusiM yCTaHOBKH BOJOCIIMBA ITOTEPH HANIOPA HE IMMUTUPOBAHBI, TO JAJIHHY BOJOCIUBA
JIOIYCKAETCS YMEHBIITUTE 10 3 Niay (B TOM umciie 10 hyax ¢ BEPXOBOM CTOPOHBI TPeBGHS U 10 2 Niay C
H130BOK). [IpK 3TOM BEpXOBYIO U HU30BYIO TPaHH BOJOCIHMBA JIOMYCKAETCsl CONPATaTh C JHOM KaHala
BEPTUKAIBHBIMH yCTyNaMH (CM. pHC. 6).

4.6.3. OcHOBHBIE pa3MepHl BOAOCINBA C TIOPOTOM TPEYTOIBHOTO MPOMUIIS JOIKHBI yIOBICTBOPSTH

b

cootromeHusM: Ppin = 0,1 M; byin = 0,3 M; E <3; H > 2; hpin = 0,03 M - 1 TOPOTOB, MOKPBITHIX

METAJIIOM MIIM IIACTHKOM; Npyin = 0,06 M - i1 GETOHHBIX TOBEPXHOCTEHM MOpoOTa.

4.6.4. I'pebeHp BomOCITHBA MOJDKEH OBITH NPSMOJIMHEHHBIM W TOPH30HTAIBHBIM. [LmockocTH
BEPXOBO M HI30BO# IrpaHeil BOJAOCIUBA JOJDKHBI OBITh POBHBIMH U TJIAKUMH.

4.6.5. YpaBHEHHUE pacxojia Ui BOJOCIHBA C IOPOrOM TPEYTOJILHOTO IPOQHIIS HMEET BHT

Q:%CDcvb@hm. (18)

Koaddurment Cp = 1,163 mpu h > 0,15 m.
Mpuh<0,15m



Cp =1,163 (1—%)3’2.

h
3uauenus koddpdunuenta C,=f(Cp -m) TIPUBEICHBI B TA0J. 2 MPUITOKEHHUS.

4.6.6. PacuérHbie GopMyIibl pacxoaa AJs BOAOCIHBA C MOPOrOM TPEYroibHOro mpoduis mpu h >
0,15 m:
TIPH H3MEPEHHSX B M/C

Q=1,982C, b - h¥%; (19)
TIPH M3MEPEHHSX B M /4
Q=7137C,- b - h*2. (20)

4.7. BomociuB ¢ OPOrOM TPEYroJabHOTO MPOGUIIs ¢ MPOIOIbHBIM TpeyroibHbM (V - 00pa3HbIM)
BBIPE30M

4.7.1. BonmocnuB ¢ moporom TpeyroibHoro npo¢gwis ¢ npomoisHbM (V - 00pasHBIM) BEIpE30M
YCTaHaBJIMBAIOT B PyCle MPSIMOYTOJBHOTO CEUCHMs ISl M3MEPEHHMH pacxoja BOIBl B KaHalax Hu
ecTecTBEeHHBIX BojioToKax ¢ h/B < 0,5 npu Oonbiinx quanazonax u3MeHeHust pacxona (Qmax/Qmin = 50).

BOZAOCIJIMB C IIOPOTI'OM TPEYT'OJIBHOT'O ITPODMJIA

Jo, = 4

e
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Puc. 6

ConeprkaHue B3BEIICHHBIX HEPACTBOPHUMBIX BEIISCTB HE JOJDKHO MPEBBIIATH TPAHCIOPTHPYIOICH
CHOCOOHOCTH KaHaia B CTBOPE YCTAHOBKH BOJIOCIIHBA.

4.7.2. Pasmepsl BoJociuBa (puc. 7) TOMKHBI YAOBIETBOPATH CleAytommM yeiaosusam: AP/P; <2,5; b
> 0,5 M; Pipin = 0,15 m; AP = b/2my, tae my - K03QPUIHEHT TONEPEYHOro YKIOHA OTKOCOB BBIpE3a B
rpebHe mopora, My = 10 wim 20 B 3aBUCUMOCTH OT JMana3oHa M3MEHEHHS Pacxoja BOABI U IIAPHHBI
KaHaJa.

4.7.3. YpaBHEHHE pacxoja 4epe3 MOPOT TPEYroJbHOTO MPOGWIS C MPOJIOJLHBIM TPEYTOIbHBIM
BBIPE30M UMEET BHU]I

Q=0,8/gC, - C - Cp - my P2, (21)

4.7.4. PacuérHble opMyIisl pacxoja:



TIPU H3MEPEHHSIX B M°/C
Q=2,505C, - C¢- Cp - my - h*%; (22)

TIPH H3MEPEHHSIX B M /4
Q =9019,6C, - C¢ - Comy - h*2, (23)

Ipu h/AP > 1,0 mis m, = 10 xoadpdunuent Cp = 0,620 u st My = 20 koappurment Cp = 0,625;
npu h/AP < 1,0 mast my = 10 koaddurment Cp = 0,615 u mas my= 20 koapuirent Cp = 0,620.

Ipu h < AP kosdpdurment Cs = 1,0; mpu h > AP

C¢=1,0 - (1,0 - AP/h)*2.

3naueHus kKodpdunuenta C, NpUHUMAIOT U3 Ta0JI. 2 MPUIIOKEHUSI.

4.7.5. PaccrosiHre OT TpeOHs BOMOCIHBA 10 cTBOpa m3Meperuit 10AP < Iy > 2hp .

4.8. BonociuB ¢ Ioporom TpaneuenaibHoro npoduis

4.8.1. BomociauB ¢ mOpOroM TpameLeHJaIbHOTO MPOQHIIs MOXET MMETh TpaneleHIaIbHOE HIIH
MPsIMOYTOJIbHOE TIoTiepeuHoe ceueHue (puc. 8). Bogpocnupel mpenHa3HadeHbl A1 M3MEPEHUH pacxoja B
KaHANAX TIPH COAEPIKAHMH B JKHAKOCTH TBEPIBIX HEPACTBOPHMBIX YaCTHIL He Gonee 1 kr/m®.

4.8.2. Pazmepsl U KOHCTPYKIMSI BOJOCIHMBA C IOPOTOM TpaIelEeUIaNbHOI0 NPOQUIIsS JOJDKHBI
YIOBIETBOPATH cieaytonumM ycaoBusm: b>0,3 m; b/P > 2; P > 0,15 m; h/P < 1,3; oo = 45° wim 0°; |y =
(3+4)hmay; 1= 0,8P.

4.8.3. YpaBHeHHe pacxo/a BOAOCIHMBA C TOPOrOM TpalelenaaIbHOro PO UMEET BH

Q=C,-Cp-Cs- B, Jgh*?. (24)

3nauenus C, NpHHAMAIOT 110 Ta0J. 2 MPHUII0KEHHUS.

BOAOCIIMB C IIOPOI'OM TPEYT'OJIBHOT'O ITPO®UJIA C ITPOJOJIBHBIM
TPEYT'OJIBHBIM (V - ObPA3HBIM) BBIPE3OM
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BOJOCIIMB C ITIOPOI'OM TPAIIEHEUJJAJIBHOI'O TTPODUIIA



Br

a - B KaHaJIaX TpaneuenaaJbHOI 0 NOMCPCUHOI0 CCUCHUA
0 - B KaHajax MMPpAMOYTOJIBHOI'O IMOTICPEYHOTO CCUCHUA

Puc. 8

J11s1 MOpOroB MpsIMOYTOJILHOTO MotiepeuHoro ceueHus (cM. puc. 86) Cp = (0,523 + 0,0707 h/P); nnst
MOPOTOB TparelenIaabHOro nonepeyHoro ceuenus (cm. puc. 8a) Cp = (0,523 + 0,056 h/P).

[t moporoB MmpsAMOYTOJBHOTO MomnepeyHoro ceyeHuss Cy = 1; Uil mOPOTOB TparenenaaabHOTo
MOTNIEPEYHOTO CeUCHHUS

C, -1+ htga
4.8.4. PacuétHbie (hopMyIIbI pacxo/a:
TPH H3MEPEHHSX B M°/C
Q=3,132C, - Cp - Cs - B, - h¥%; (25)
IIPU U3MEPEHUSX B M/a
Q=11275C, - Cp - C - B, - h*2. (26)

4.9. Bogocnus ¢ oporoM npsMOYTOJIEHOTO IPOQIIIS ¢ 3aKPYTIIEHHOW BXOIHOM KPOMKOTH

4.9.1. BomocnuBel C TOPOTOM MPSMOYTOJBHOTO MPOQWIA C 3aKpYIIIEHHOW BXOIHON KPOMKOM
npefHa3sHAaYeHbl ATl W3MEPEHMH pacxoja >KHAKOCTH, He COJep)Kalledl BIEKOMBIX M KPYIHBIX
B3BEIICHHBIX HaHOCOB. [Topor BogociuBa (puc. 9) 10KeH UMETh TOPU30HTANIBHYIO, TPSIMOYTOJIBHYIO B
IaHe NoBepxXHOCTh IMHOH | > 1,75 hpyay, MMpHHOA D, paBHOH HmIMpUHE MOJBOMNAILETO KaHAaja.
[ToBepXHOCTh BOJOCTHBA CONPSTAETCSl C BEPXOBOM TPaHBIO AYroi OKPYKHOCTH pamuycom R, > 0,2
hmax- HE30BYFO TpaHb BOIOCINBA JOMYCKACTCS BBIIOJIHATH BEPTHKAIBHO HIIM HAKJIOHHO (YroJl HaKJIOHa
HE HOPMHUPYETCH).

4.9.2. O6uas AIMHA TIOPOTa ¢ YUETOM Pajnyca 3aKpyIJIeHHs JIOJKHA yIOBIETBOPSTE YCIOBHIO heyp
> |, 2 1,95 hpy TpeboBaus K mHOABOAAIMIEMY KaHAIy AaHAJIOTHYHBI BOJOCIUBY C IIOPOrOM
TPEYTOJIEHOTO TIPOQHIIS.

4.9.3. Jlommyckaembie COOTHOIICHISI HOPMUPYEMBIX Pa3MepOB BOIOCIHBA 1 TTapamMeTpoB motoka: h/P
<15 h1;<0,6;P>0,15m; b > 0,3 M; i = 0,06 M 1t 0,03 1,; 11 = (3 + 4) hypax.

4.9.4. OcHOBHOE ypaBHEHHE pacxojia I BOAOCINBA C TOPOTOM MPSIMOYTOJIBHOTO MPOGHIS HMEeT
BUJT

iﬁc -Cp-+Jg-b-h¥2 27



PacuérHble GpopMyIbl HMEIOT BUL:
TIPH M3MEPEHHSIX PACXO/IA B M /C

Q=1,705C, - Cp - b - h*?, (28)
NpHU U3MEPEHUAX pacxoja B M1
Q=6138C, - Cp- b - h*2. (29)
BOJIOCJIMB C IIOPOT'OM ITPSIMOYTOJIbHOI'O IIPO®UJIS C 3AKPYTJIEHHOM
BXOJIHOM KPOMKOI
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B pacyétHpIX (hopMyliax B KaueCTBe JEUCTBHTEIHHOTO 3HAYEHHs NIMPHHBI MOpora b mpuHUMaOT
HauMEHbIIee 3 M3MEPEHHBIX 3HAUCHUH IIIMPHH B CEUEHUAX, cooTBeTcTBYIOMUX (R + 0,05) M; 0,33 1;
0,50 I, oT Bx0OztHOTO TOpPIIA TIOpOTA.

4.9.5. Koaddurment pacxoaa Cp onpeaessioT mo Gopmyie

Cp = (1 - 0,0061,/b) - (1 - 0,0031,/h)*? (30)

WM 110 Ta0J1. 3 MPUITOKESHHSI.

Kosddunment ckopoctu nmoaxoma C, BBIOHPAIOT B 3aBUCHMOCTH OT cooTHomieHus Cp P o
+

TabJ1. 2 MPUIOKCHHUS.
4.9.6. CpoOojHOe WCTeueHHE uepe3 BOAOCIMB C IIOPOTOM IPSIMOYTOJIBHOTO HpOdMIIs
obecrieunBaeTcs Ipu
N <0,63 mst h/P <0,5;
N <0,75 nost h/P = (0,5 + 1,0);
1 < 0,80 oust h/P > 1,0.

4.10. JIOTKM KPUTHIECKOH ITyOUHBI C TOPIOBHHON MPSIMOYTOIBHOTO TIONEPEYHOTO CeYCHUs (JIOTKH
Bentypn)

4.10.1. JloTkn KpUTHYECKOH TIyOMHBI C TOPJIOBHHOW MPSIMOYTOJBHOTO IOMNEPEYHOTO CEUCHHS
(motku BeHTypu) mpegHazHaueHbI Ui U3MEPEHHUIl pacxo/ia )KUAKOCTH B €CTECTBEHHBIX BOJIOTOKAX U
KaHajlax TPOM3BOJILHOH (OPMBI, NPEHMYIIECTBEHHO MpPSIMOYTOJBHOTO cedeHus. PexomeHgyercs
NPUMEHSTD JIOTKH JIByX THUIOB: ¢ GOKOBBIM C’KaTHeM NPU FOPH30HTAILHOM JHE (0e3 mopora) (puc. 10a)
n 6e3 OOKOBOTO CxkaTHsl ¢ JOHHBIM roporoM (puc. 100). JIoOTKM mepBoro Tuma peKOMEeHIYIOTCS UIs
M3MEPEHUI pacxo/ia B3BECEHECYIINX KHUIKOCTEH.



4.10.2. KoHcTpykmmst W pa3Mepbl JIOTKOB KPHUTHYECKOW TIyOWHBI JOJDKHBI YAOBIETBOPSATH
CIIEIYIOIINM YCIOBHSM:

MO/BOJIAIINI YU4ACTOK KaHAaJa JOJKEH OBITh MPAMONUHEHHBIM Ha paccTostHuu F > 6 hpay (cM. pic.
10). CompsbkeHHe TOPIOBUHEI JIOTKA € IOJBOASAIIMM YYaCTKOM BBINOJHSIOT B BHIE KPUBOJIMHEHHOTO
KOH(Y30pa ¢ BEpTHKAIBHBIMI CTEHKaMH, OUYEpUCHHBIMHE TI0 paguycy R =2 (B - b) mmwoii |, = 1,32 (B
- b). Paccrosinue oT Hauyanma KOH(Y30pa IO OTBEPCTHS WM LIETH B CTCHKE MOABOISALICIO yJ4acTKa
KaHaJa ISl COOOIICHNS C YCITOKOUTEIBHBIM YCTPOHNCTBOM HOIDKHO COCTABIATH |1 = 3 Ny

[CoproBHHA JOTKA ¢ TOPU3OHTANBHBIM JHOM M BEPTHKAIBHBIME MApajlieIbHBIMUA CTCHKAMH JO0JDKHA
umeth amuay | = (1,5 + 2,0) hypax. JU1s TOTKa C TOHHBIM C3KaTHEM JOJDKHBI COOMIOIATRCS YCIOBHUS: P >
0,15 m; Ry = 4P. Brixognoii y4actok mimuHoit D = 3 (B - b) momkeH uMeTh BepTHKAalbHBIC
pacxopsmuecs CTeHKH. Ecnim motepu Hamopa NpW HCTEUYEHMH U3 JIOTKA HE JIMMHTHPOBAHBI,
JIONYCKaeTcsl yMEHbIICHNE JIMHBI BBIXOJHOTO ydacTka D BIBoe Npu COXpaHEHHHM TaHTEHca yria
pacipeHus CTeHOK B IIaHe He Oonee 1: 6.

CXEMBI JIOTKOB BEHTYPH
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a - ¢ OOKOBBIM C)KaTHUEM IOTOKA;
0 - ¢ moporomM 6e3 6OKOBOTO CXKaTHs TIOTOKA

Puc. 10

4.10.3. Iupuna ropnoBuHsl JoTka b > 0,1 M. lupuna nmogsoasmero ydactka kanana B < 5,0 m.
MakcrMabHBIN HATOP HaJl JHOM TOPJIOBUHBI HE JTOKEeH ObITh Gostee 2,0 M wimm 3 b.
4.10.4. Pacxox uepe3 10TOK BeHTypu B 00111eM citydae OnpeaessitoT 10 YpaBHEHUIO



Q:%CV-CD\E-b-hW. (31)

4.10.5. Pacuérnsie hopMymsl pacxona:
TIPH H3MEPEHHSX B M /C

Q=1,705C, - Cp - b - h*?, (32)
TIPH M3MEPEHHSX B M /4
Q=6138C, - Cp - b - h*2. (33)

JlelicTBUTENIbHOE 3HAUCHHWE IIMPUHBI TOPJIOBUHBI JOTKAa NPH pacuéTax NPUHUMAIOT COTJIACHO
yKa3aHUsM B 1. 4.9.4.

4.10.6. Koadpuuument pacxona Cp onpexensitot o ¢popmyiie (30) wiu no tadi. 3 npuiiosKeHusl.

4.11. Jlotku ITapmramma

4.11.1. Jlotku Ilapmanna npenHazHadeHbl [UIsI U3MEPEHHUS pacxoJa >KUIAKOCTH B KaHalax
IPSMOYTOJIEHOTO TIOTIEPEYHOTO CeUeHMs. VX MOXKHO TakKe NMPHUMEHATH IS W3MEPEHHH pacxona B
KaHaJlax TPanelenIaIbHOTO CEUCHUS M B €CTECTBEHHBIX BOJJOTOKAX.

4.11.2. Cxema notka [lapmamna npuBeaeHa Ha puc. 11. B ormiuuue ot n10TKOB BeHTypH n0TKH
[Napmania pa3nudHON IPOIYCKHOW CIIOCOOHOCTH HE SIBJISIOTCA T€OMETPHYECKH IMOJOOHBIMH M HX
THIPABINYECKUE XAPAKTEPUCTUKH OBUIM SKCHEPHMEHTAIFHO MONYYCHBI JUIS  OINpPEENICHHBIX
HOPMAaJIM30BAHHBIX TUIIOPa3MEPOB.

B 1ab61. 4 mpuBeneHsI pa3Mepsl HOPMAIH30BaHHBIX JIOTKOB [lapiiania. OTuMH pazMepaMu ciiegyeT
PYKOBOJICTBOBAThCSI IIPU UCTIOJIb30BaHUM JOTKOB [lapmania.

4.11.3. TIpu conpspKeHUHU C MOJBOIAIIMMHU KaHaJaMH, IIUPHUHA KOTOPBIX OTIMYAeTCi OT pa3Mepa
By, B Tabun. 4, cnenyer npuMeHsTh conpsbkenus. PopMa conpsrarolux 3JeMeHTOB B IUIaHE 3aBUCHUT OT
cootHotrenus Li/b. Tlpu Ly/b > 4,4 moxHO ncmonbs3oBaTh Mo0y0 (opmy, npu Li/b ot 4,4 no 2,4
MOXXHO MNPUMEHATH MPSAMOJMHEHHbIE CTEHKH ¢ yTiioM HakiaoHa 45°, mpu Lib or 2,4 mo 1,14
PEKOMEHAYETCSI HCHONIB30BaTh 3aKPYIVIEHHBIE B IUIaHE CTEHKH C paguycoM 3akpyrieHus R = 2 (By -
B)) (cm. puc. 11).

JIOTOK ITAPIIAJIIA

Le Le Lz
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Puc. 11

Ecmu mmpuna momsosmniero kanana B, < By, To conmpsbkenue npu By - B, = 0,3 M a1 notkoB NN
1-10 u By - By= 0,6 M 11 10oTk0B NN 11-21, cienyer ocymecTBIsATh IPHU HOMOIIN NPSIMOJIMHEHHBIX B
IUIaHe CTEHOK ¢ ykioHoM M, 1:15. Ilpu B; - B, Gonbliie yka3aHHBIX HPENENIOB CIEAYET pacCMOTPETh
BO3MOKHOCTb IIPUMeHeHHUs NoTka [lapimanna apyroro Tunopasmepa.

B tabnune 4 yka3zaHbl TakKe MUHHUMaJIbHbIE 3HAYCHUS JIMHBI Ly BBIXOJHON CEKIMU U €€ IUPUHEI
B,. B 3aBHCHMMOCTH OT IIMPUHBI OTBOASAIIETO KaHaja MX MOXXHO YBEJIHYHMBATH 0 HEOOXOIMMOTO IO
MECTHBIM YCIIOBHSIM 3HAUCHISI, COXPaHssl yKa3aHHBIN TaHTeHC HakioHa K ocH (1:6). Beicoty creHOK D
noTkoB [lapmanna cinegyeT IPHHUMATE HCXO/S U3 MECTHBIX YCIIOBHUIL, HO HE MEHEE

D=hmx-02m
4.11.4. Pacxon gepes notok [lapmiamia B o0mmem cirydae OmpeiesroT 0 ypaBHEHUIO

Q=Cybh". (34)
Pacuérnbie popmyisl pacxona:
NPU U3MEPEHHSIX B M°/C
Q=Cobh", (35)
Tp¥ M3MEPEHHSX B M /4
Q =3600 Cyb h". (36)

3HaueHus kodpdunuenta Cy, cTemeHW N, a TaKke MNpenensl u3MepeHui JoTkoB Ilapmamra
NIPUBEJICHBI B Ta0II. 5.

4.11.5. Jlotkm Ilapmanma cregyeT TNPUMEHATh B pPeXHMe CBOOOTHOTO (HE3aTOIUIGHHOTO)
UCTE€YEeHHs. 3HA4YCHUs TPENENbHOTO OTHOCHUTEIHHOTO 3aTOIUICHHS 1), COCTaBILIOT: AJS JOTKOB C
mpuHoi ropiaosussl b 1o 1,0 M (NN 1-7 ta6n. 4) n, = 0,6, nus motkos ¢ b ot 1,0 10 2,4 m (NN 8-13)
Nu = 0,7, mst notkoB ¢ b > 2,4 M (NN 14-21) n, = 0,8.

4.12. OTKIOHEHHS OT pa3MEpPOB WM WX COOTHOIICHWH, HE YKa3aHHBIE B COOTBETCTBYIOIIMX
MyHKTaX paszgena 4, MOXHO CYHTaTh JONMYCTUMBIMH, €CIM OHM He mpesbimatT 1,5% or
HOPMHUPOBAHHBIX 3HAYCHUH Pa3MepoB (COOTHOLICHUH).

Tabmnuma 4
OcHoBHbIe pa3mepbl J10TKOB [Tapmaniaa
NN Bxoanas cexius Cex1uis TOPJIOBUHBI Brixognas cexiust
1 0,610 0,415 0,40 0,152 0,305 0,115 0,61 0,39 0,08
2 1,325 0,900 0,78 0,25 0,60 0,23 0,92 0,55 0,08
3 1,450 0,920 0,84 0,30 0,60 0,23 0,92 0,60 0,08
4 1,450 0,987 1,08 0,50 0,60 0,23 0,92 0,80 0,08
5 1,530 1,020 1,20 0,60 0,60 0,23 0,92 0,90 0,08
6 1,575 1,074 1,38 0,75 0,60 0,23 0,92 1,05 0,08
7 1,650 1,121 1,56 0,90 0,60 0,23 0,92 1,20 0,08
8 1,705 1,161 1,68 1,00 0,60 0,23 0,92 1,30 0,08
9 1,800 1,227 1,92 1,20 0,60 0,23 0,92 1,50 0,08
10 1,950 1,329 2,28 1,50 0,60 0,23 0,92 1,80 0,08
11 2,100 1,427 2,64 1,80 0,60 0,23 0,92 2,10 0,08
12 2,250 1,534 3,00 2,10 0,60 0,23 0,92 2,40 0,08
13 2,400 1,636 3,36 2,40 0,60 0,23 0,92 2,70 0,08
14 4,27 1,83 4,76 3,05 0,91 0,343 1,83 3,66 0,152
15 4,88 2,03 5,61 3,56 0,91 0,343 2,44 447 0,152
16 7,62 2,34 7,62 4,57 1,22 0,457 3,05 3,59 0,229
17 9,14 2,84 9,14 6,10 1,83 0,686 3,66 7,32 0,305
18 10,67 3,35 10,67 7,62 1,83 0,686 3,96 8,94 0,305
19 12,31 3,86 12,31 9,14 1,83 0,686 4,27 10,57 0,305
20 15,48 4,88 15,48 12,19 1,83 0,686 4,88 13,82 0,305




| 21 | 1853 | 589 | 1853 | 1524 | 1,83 | 0686 | 610 | 17,27 | 0305 |

Tab6muma 5
OcHoOBHBIE XapaKkTepucTUKH J0TKOB Ilapmasuia
NN InpuHa 3HaveHus 3Hauenus ctenenn | M3mepsiembie pacxomsl MY/c | MakcnMalbHbie 3HaUCHHs
ropnosussl b, M | xo3pdumuenta Cy | ypaBHenwmii pacxona | Mun. Quin [ Maxc. Queax BEPXHHUX TIPE/IeNIOB
n n3Mepenuii Hanopa h, M

1 0,152 2,192 1,494 0,004 0,06 0,3

2 0,25 2,243 1,513 0,008 0,16 0,45

3 0,30 2,263 1,521 0,034 0,4 0,75

4 0,50 2,318 1,541 0,05 0,63 0,75

5 0,60 2,338 1,548 0,07 0,85 0,75

6 0,75 2,363 1,557 0,09 1,10 0,75

7 0,90 2,386 1,565 0,12 1,25 0,75

8 1,00 2,397 1,569 0,135 15 0,80

9 1,20 2,420 1,577 0,18 2,0 0,80

10 1,50 2,445 1,586 0,24 2,5 0,80

11 1,80 2,467 1,593 0,29 3,0 0,80

12 2,10 2,483 1,599 0,336 3,6 0,80

13 2,40 2,486 1,60 0,45 4,5 0,85

14 3,05 2,457 1,60 0,45 8,28 1,07

15 3,56 2,431 1,60 0,45 14,68 1,37

16 4,57 2,405 1,60 0,45 25,04 1,67

17 6,10 2,379 1,60 0,45 37,07 1,83

18 7,62 2,363 1,60 0,45 47,16 1,83

19 9,14 2,352 1,60 0,60 74,7 1,83

20 12,19 2,339 1,60 0,60 74,7 1,83

21 15,24 2,331 1,60 0,75 93,0 1,83

[IpuBenennsle B Tabnuie 3HaUeHUA KoddduimenToB pacxona Cy 1 MoKa3areneil cTeneH: N MOXHO
UCTIONb30BaTh, €CIH OTKIOHEHHE (PaKTHIECKOH MIMPHUHBI TOPIIOBHUHBI JIOTKA OT YKa3aHHOW B TaOiwIe
He npeBblImaeT + 5%.

5. TPEBOBAHMS K YCTAHOBKE CPEJICTB U3MEPEHUI YPOBHSI

5.1. Pacxonmomepsl CO CTaHAAPTHBIMU BOJOCIMBAMU M JIOTKAMHU [OIyCKAETCS KOMIUIEKTOBATh
OyIKOBBIMH, EMKOCTHBIMH, TEH30METPUYECKUMH, aKyCTUUECKHMHU YPOBHEMEpaMH, TUPpMaHOMETPAMH -
YpOBHEMEpaMH, a TaKKe IITPUXOBBIMH MepaMH (YpOBHEMEPHBIMH pelkamu). BrIOOp KOHKPETHBIX
CPEICTB M3MEPEHMH YPOBHS 3aBUCUT OT YCIOBMM H3MEPEHUN M JOIYCKAaeMOW IIOIPEIIHOCTU
pacxozmomepa.

5.2. CpencTBa U3MEPEHUN YPOBHSI 1OJIKHBI YIOBIETBOPSTh:

OyHKOBBIC YpOBHEMEPHI H YPOBHEMEPHI oOmenpoMeinuieHHOro HasHadeHus - [OCT 15983-81,;

mugmanomeTpsl - ypoBHeMephl - [OCT 18140-84;

aKyCTHYECKHE ypOBHEMEPbI, YPOBHEMEPHI C MOTPYKHBIMHU JaTYNKAMH, & TAKXKE IITPUXOBBIE MEPHI
JUTMHBI - TEXHIYECKUM YCJIOBUSIM Ha JJaHHBIE BU/BI CPEACTB U3MEPEHHH.

5.3. [omyckaeTcss TNPHUMEHATh WrOJbYaThle PEeHKHM C HOHUYCOM, KpPIOUKOBBIE PEWKH,
MEE30METPHUIECKHE TPYOKH CO IIKAIOM M IpyTHe CPeACTBa, IPOMIEANINE HCIIBITAHNS B YCTAHOBICHHOM
TOpPSIZIKE.

5.4. Ha o0ObexTax, HE UMEIOIINX HCTOYHHKOB BHEIIHETO HHEPTOCHAOKEHHS, IIPH HEOOXOAUMOCTH
obecrieyeHns HENPEPHIBHOTO (CHCTEMATHYECKOT0) KOHTPOJS CJeIyeT NMPUMEHATh MEXaHWYECKHe M
3JIEKTPOHHBIE (C ABTOHOMHBIM NMUTAHUEM ) TTPHOOPEHI.

5.5. I'pamyupoBKy WIKan mpubOpPOB NPOBOISAT B EAMHHMIAX pacxoxa (M/c, M/u), a Takke B
HPOLEHTaX OT BEPXHEro Mpezena U3MEpeHuil o pacxony. Jlomyckaercs rpagyupoBKa ypOBHEMEPOB B
€IMHMLAX JUTMHBI (M, MM).

5.6. CpencrtBa M3MepeHHMH YpOBHS, BXOASIINE B CUCTEMY LEHTPAIM30BAHHOIO KOHTPOJSA H
yIpaBlIeHUs, JOKHBI UMETh CTaHAAPTHBIIM TOKOBBIH, YaCTOTHBIN MM KOAOBBINA BBIXOJHON CUTHAI.

5.7. YpoBHeMepbl WIM HMX YyBCTBUTEIbHBIC 3JIeMEHTHI (OYHKH, IMHEBMOMETPUYECKHE TPYOKH)



YCTaHaBJIMBAIOT B yCIIOKOUTENBHBIX KOJIOALAX, HUIIAX U COCYIaX, YAOBICTBOPSIOIINX TPEOOBAHHSM II.
4.1.11.

5.8. TpeboBaHHs K yCTAaHOBKE aKyCTHYECKUX YPOBHEMEPOB (PacxoI0oMepoB)

5.8.1. AkycTuueckue ypOBHEMEpHI ClielyeT NPHUMEHSATh B OCHOBHOM IIPH W3MEPEHHH pacxoja
HedTecomepKaKX U JIPYruX MPOMBIIUICHHBIX CTOYHBIX BOJ|, COJIEPIKAIINX BEIIECTBA, HAJIHIIAIONIHE
Ha IepBUYHBIE IpeoOpa3oBaTeNy YpOBHEMEpoB (OYHKH, TpyOKH, CTEp)KHM), T.K. OHHU SIBIISIOTCS
0ECKOHTaKTHBIMH MPUOOpPaMHU U HE UMEIOT JIEMEHTOB, CONIPUKACAIOLIMXCS CO CTOYHON JKUAKOCTBIO.

B psze ciydaeB akyCTHYeCKHME YpPOBHEMEpPBI MOXKHO IMPUMEHSATh M TPH H3MEPEHUH pacxoza
TOPOJICKUX CTOYHBIX BOJI.

5.8.2. Akyctudeckne mpeoOpa3oBaTelIN YPOBHEMEPOB CIIEAYeT paclojiaraTh, KakK IIPaBHIO, B
YpOBHEMEpHBIX Konoamax (cM. puc. 12A). Eciu pasmeps! konoana meree 0,7x0,7 M, TO ATl yCTaHOBKH
npeoOpa3oBaTeNs yCTPauBaIOT CHELHUAIbHBIC IPUCIOCOOICHNUS, KOHCTPYKIIUA KOTOPBIX MPUBOASTCS B
SKCIUIyaTallHOHHOW [IOKyMEHTAallMM Ha ypoBHeMep. JlomyckaeTcsi ycTaHOBKa aKyCTHYECKHX
npeoOpa3oBaTenell HEMOCPEACTBEHHO HAJ MTOBEPXHOCTBIO JKHIKOCTH B IOABOMSIIEM YYacTKE JIOTKA
unmn BomocimBa (cM. puc. 12B), HO B 3THX choydasx HEOOXOIMMO TIPEITyCMOTPETh MEPHI II0
NpeOTBPAIIEHII0 0OMEp3aHus U OTJIOKEHUS NHEesl B HI)KHEH 4acTH IpeoOpa3oBares.

Paccrosane H, oT HikHe#l vacTH (IJIOCKOCTH OTCYETa) aKyCTHYECKOTO IpeoOpa3oBaTeis 0
MaKCHMaJIbHOTO YPOBHS )KHUAKOCTU B KaHajie (KOJIOJIE) 3aBHCUT OT KOHCTPYKIHMH HpeoOpa3oBaTes.
Kak mpaswmio, Hy, = 1,0+0,5 m.

5.8.3. Ilepenmaromue mnpeoOpa3oBaTesd aKyCTUYECKUX YPOBHEMEPOB ClEAyeT paclojaraTb B
OTaIIMBaeMbIX MoMelleHusX (Oynkax, mkadax). PaccrosHue oT mepBHYHOrO mpeoOpas3oBatens 10
Mepearoero npeodpa3oBareis 3aBUCUT OT KOHCTPYKIMU ypoBHeMepa. Kak npaBuio, OHO He JI0JKHO
npessimath 50-70 M.

5.9. TpeboBaHUs K yCTaHOBKE IH(MAHOMETPOB - YPOBHEMEPOB

59.1. JIudmaHOMETpsl - YpOBHEMEpHl YCTAaHABIMBAIOT, KaK IIPaBWIO, II0 CXEeMe
MTHEeBMOMETpHUECKUX (0apOoTakHBIX) ypoBHeMepoB (puc. 13) mm o cxeme "nox ypoBeHs" (puc. 14).

5.9.2. ITaeBMomeTpudeckue (6apOOTaKHBIE) YPOBHEMEPHI MOTYT OBITh C IICHTPAIM30BAHHBIM (PHC.
13a) wnmn aBTOHOMHBIM (puc. 130) MCTOYHMKOM CKAaToro Bo3Ayxa. B kauecTBe HEHTPAIM30BAHHOTO
HCTOYHUKA C)KAaTOrO BO3/AyXa HCIONB3YIOTCS, HalpUMep, CeTh MOJa4M BO3AyXa B a’pOTEHKHU HIN
MPOMBILUICHHBIE CETH C)KAaTOTO BO3AyXa. B KauecTBe aBTOHOMHBIX HCTOYHHKOB MOXKHO NPUMEHSTH
MHKPOKOMIIPECCOPBI, @ TAKKE OaJUIOHBI C CKATHIM BO3JIyXOM HMJIM HHEPTHBIM Ta30M.

5.9.3. CoenuHuTENbHBIE JIMHUM JTU(PMaHOMETPOB - YPOBHEMEPOB C ITHEBMOMETPUYECKUMHU
TpyOKamMH JOJDKHBI OBITH BBIIOJHEHBI M3 TPyO BHYTPEHHHUM JuaMeTpoM 8-10 MM M yJIOXKEHBI C
ykioHoM He Meree 0,01 (mogpém ot TpyOku Kk audmanomerpy). JmuHA COeNUHUTENBHBIX JTHHAN HE
JoJkHa npeBbimaTth 100 M.

5.9.4. ITneBMOMeTpHYECKYIO TPYOKY YCTAHABIMBAIOT TaK, YTOOBI ITIOCKOCTh HIDKHEro obpesa eé
COBIIaJIaJIa ¢ TIOCKOCTHIO ITPeOHsI BOJIOCIMBA WK JTHA JIOTKA.

CXEMA YCTAHOBKHN AKYCTUYECKOI'O YPOBHEMEPA
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1 - akycrmueckud mpeoOpasoBaTenb, 2 - mepenaromuidi npeoOpazosarenb, 3 - KaHau, 4 -
YPOBHEMEPHBIN KOJIO/el, 5 - MpUOOpHBIi mKad.
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CXEMBI YCTAHOBKU THEBMOMETPUYECKNX YPOBHEMEPOB
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a - ¢ ojadell Bo3ayXa U3 IEHTPAIN30BaHHOTO HCTOYHHUKA,
0 - ¢ aBBTOHOMHBIM HCTOYHHKOM C)XKaTOTO BO3/yXa.

1 - u3MepUTENBHBIN JIOTOK WM BOAOCIHB; 2 - YCIIOKOUTEIBHOE YCTPOIHCTBO; 3 -
ITHEBMOMeETpHUECKas TpyOKa; 4 - OT HICTOYHHUKA CXKAaTOTO BO3/AYXa; 5 - yCTPOICTBO AL KOHTPOIIS
pacxoza Bo3ayxa; 6 - nudmMaHOMeETp; 7 - TpyOKa 1o1auu BO3ayXa; § - MUKPOKOMIIpeccop (BapuaHT); 9 -
0aIoH co CXKaThIM Bo3xyxoM; 10 - pexyKTop.

Puc. 13

5.9.5. Pacxon Bo3ayxa, MOJaBaeMOro B COEAMHUTEIBHYIO TUHUIO, TOJKEeH ObITh He Ooiee 0,5 emle.
JlaBnenne BO3ayXa JOJKHO MPEBBIIIATH JABICHHE B IUIOCKOCTH oTcuéra Ha 500 ITa (50 xre/m%) mpu
MaKCHUMaJbHOM yPOBHE B YCIIOKOUTENIbHOM Kosoaue (Huiie). J[nas nudhMaHOMETPOB- YPOBHEMEPOB,
paboTaromux Mpu Temneparype Hibke MuHyc 5°C, BO3IyX, IOJaBaeMbIi B COCIMHHUTENbHYIO JIMHUIO,
JIOJDKEH OBITh OCYIICH NPH MOMOIIY CHIIMKAress WIIK HHBIM CIIOCOOOM.

5.9.6. Ilpu ucronp30BaHUN LEHTPAIN30BAHHOTO UCTOYHMKA CXKAaTOr'0 BO3JyXa HA COCAMHHUTEIHHON
muHUM (10 AndMaHOMeTpa) cIeqyeT YCTaHaBJIMBAaTh PETysATOp BO3AyXa (WM pErylupyromue
BEHTWJIM) M POTAMETP WM KOHTPOJBHBIN CTaKaHYMK (ITy3BIPHKOBBIM pacxoJoMep) Ul MHAWKAINN
pacxona Bo3ayxa. llpum umcmonb3oBaHMM OaJUIOHA C CXKaTbIM BO3JYXOM, KpOME TOTO, CIEAYeT
MPEIYCMOTPETh PEAYKTOP.

IIpu ncnop30BaHUM MHKPOKOMIIpECCOpa JOCTaTOYHO, KaK MPaBHUIIO, YCTAaHOBUTH KOHTPOJIBHBIH
CTaKaHYUK 1 BEHTUJIb UJIN KpaH.

5.9.7. YcranoBky audmaHoMerpa "Moja ypoBeHB" HCIONB3YIOT B CIIy4asX, KOTJa KaHaj C JIOTKOM
WA BOJOCIIMBOM MNPOXOJAUT B HACBININ WA BOJIM3M JIOTKA WK BOJOCJIMBA UMCCTCA IMOABAJIBHOC WJIN
3arayOJIeHHOe TIOMEIIeHHe, HalpuMep, HacocHast ctaHus (puc. 14).

5.9.8. CoenuHnTENbHBIC TMHUU AU(HMAHOMETPOB, YCTAHOBJIECHHBIX "TIO/ YPOBEHB'", BBIIOIHSIIOT U3
TpyOOK BHYTPEHHUM JHaMeTpoM He MeHee 20 MM.

VYKIIOH COEMHUTENBHBIX JIMHUM J10JDKeH ObITh He MeHee 1:10 ¢ moabéMoOM OT YCIIOKOMTEIHHOTO
KOJIO/IIA (HUIIH, cocya) K AudmManoMeTpy. yiMHa coeTMHUTENHLHOM JIMHUN HE JI0JDKHA MTpeBbiaTh 30
M.

5.9.9. Tlpu u3MepeHHSIX pacxoaa 3arps3HEHHON KHUIKOCTH Ha COCIAWHUTENBHOW JUHWH Tepen
JU(PMaHOMETPOM YCTaHABIMBAIOT OTCTOWHBIN COCY/] M IPUCIIOCOOICHNE IS TPOMBIBKH JIMHUH YUCTOM
BOJIOMN.

5.9.10. VpaBHHUTEIBHBIH COCYA, MOAKIIOYEHHBIH K ITOJIOCTH HU3KOTO JaBICHHS AU(PMaHOMETpA,



YCTaHABIMBAIOT TaK, YTOOBI KMIKOCTh B HEM ObLIA Ha YPOBHE IUIOCKOCTH OTCYETa U3MEPUTEIHLHOTO
yCTpoicTBa (Ha ypOBHE JTHA TOPJIOBHHBI JIOTKA HJIH IIOPOTa BOJIOCIIHBA).

Bozne qudmanomerpa HEOOXOIUMO YCTAHOBUTH periep (MapKy) AJIst IPOBEPKHU STOTO YPOBHSI.

5.10. TpeGoBaHuUs K YCTAaHOBKE YPOBHEMEPOB C HOTPY)KHBIMH JaTYNKAMH.

5.10.1. TlorpyxHble JaTYUKH, HANpUMEp, C TEH304YBCTBUTEIBHOW MeMOpaHOH, cienyer
yCTaHaBJIMBATh TaK, YTOOBI IMJIOCKOCTh OTCYETA YPOBHS COBIJaia ¢ TOPU30HTAIBHOM TUIOCKOCTBIO Ha
YPOBHE MOPOTa BOAOCIIHMBA HIIH JHA JIOTKA.

CXEMA YCTAHOBKI IN®MAHOMETPA "II0l YPOBEHbB"
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1 - ycriokouTeNbHBIA KOJIOIEI]
2 - COCOAMHUTCIIbHAA JIMHUSA

3 - KOHTpOJIbHAsI TPYOKa

4 - oTCTOMHBIN coCyn

5 - ypaBHUTENIBHBIHN cOCYH

6 - nupmanomerp

Puc. 14

5.10.2. TlorpyXHBle MNAaTYMKH YPOBHSA COCAUHSIIOT C OJOKOM TIHTaHUS W HW3MEPUTEIHHBIM
npeoOpas3oBaTeneM JMHHEH CBs3W. HamOospinee paccTosHHE OT JaTduKka 0 HW3MEPUTEIHHOTO
npeoOpa3oBaTeNs 3aBUCUT OT CONPOTHUBIICHUS JIMHUH CBS3M.

5.10.3. Tlpu u3MepeHusix ypoBHS 3arpsA3HEHHBIX JKUIKOCTEH, HAPUMEP, HEOUUIIEHHBIX CTOYHBIX
BOJl TIOTPY)KHOH JaTYMK JIOJDKEH ObITh CHAaOXEH 3allMTHBIM OJIOKOM, MpeJI0XPaHsSIOLM
YYBCTBUTEJIBbHBIN JIEMEHT JIaTYMKA OT CONPUKOCHOBEHUSI C M3MEPSEMO#l KUIKOCTHIO.

5.11. Vkazanus 1o o6paOoTke BBIXOAHOTO CHTHaJa YpOBHEMEpa M MOJIY4YCHHS 3HAYCHHH
CYMMapHOT0 pacxoja (00béma) KUAKOCTH

5.11.1. BbIXOmHBIE CHTHAJIBI COBPEMEHHBIX YPOBHEMEPOB IIPOMOPIMOHANBHBI, KaK IPaBHIIO,
YPOBHIO XHUAKOCTHU. [|JIs OTydeHnst 3HaueHUH pacxoa u 00bEMa M3MEpIeMOH JKUIKOCTH PUMEHSIOT
HECKOJIBKO CIIOCO00B.

5.11.2. Tlpm HaTMYUK BTOPHUYHOTO CAMOIMUIIYINETO MpHOOpa TPUMEHSIOT paBHOMEpPHBIC
NpOLEHTHBIE Kbl (nuarpammbl), 100% KOTOPBIX COOTBETCTBYIOT BEPXHEMY Mpe/eNy H3MEpeHHs
ypoBHeMepa. [Ipu 06paboTke auarpamMm Mojb3yIOTCs IpajlyHpOBOYHBIMHU TaOJIMIAMH, COCTABICHHBIMU
JUTsL TAaHHOTO pacxojgomepa (C y4éToM MmapamMeTpoB BOJOCIWMBA WM JIOTKa). TakuM crocobom
MOJy9aroT JIOCTOBEpHBIE TaHHBIE O pacxoje W 00BEME >KHUIAKOCTH, HO S3TOT CHOCO0 ITOCTAaTOYHO
TPYAOEMOK, a €r0 TOCTOBEPHOCTh 3aBHCHUT OT KBAJIM(UKAIIH JINL, 00pabaTHIBAIOMINX THATPAMMEL.

5.11.3. Tlpm HEoOXOIMMOCTH TIONyYEHHsS CHTHAJA TPOMOPIUOHAIBHOTO PACcXoAy B CXeMe
pacxogoMepa HEOO0XOIUMO MpPEeayCMOTPETh HEMTMHEWHBIH MpeoOpa3oBaTenb, HACTPOHKY KOTOPOTO
CJIe/lyeT MPOBOMTH, UCIOJb3Ysl TPaJyHMPOBOYHBIC TaOJHIBI JaHHOTO pacxojgomepa. [lpu Hamuyuu
HEJIMHEIHOro npeobpa3oBaTens B CXEMY pacxojoMepa ClielyeT BKJIYaTh CyMMAarTop JUIs MOITYyYeHHs
3HaYCHHUH 00BEMA JKUIIKOCTH 32 ONPE/ICIEHHBIH OTPE30K BPEMEHH.

5.11.4. Tlpu Hammumu Ha O0OBEKTAaX BOAOCHAOXKeHWs WM KaHammzamuu [I9BM B cxeme



pacxomoMepa HeoOXoauMo TpeaycMoTpeTh yetanoBky AL (anamoro-mudpoBoro mpeodpasoBaTes)
1 JIUHUTO cBs3U K [IDBM.



6. TPEBOBAHMS K KBAJTUO®UKAIIMA UCTIOJTHUTEJIEA U TEXHUKE
BE3OITACHOCTH PABOT

6.1. M3mepenus pacxoja >KUAKOCTU IPH IOMOIIM BOJOCIMBOB W JIOTKOB JOJDKHBI IPOBOJHUTH
WCIIOJIHUTENH, UMEIOIIMe 00pa30oBaHHE HE HMXKE CPEIHEro CIEIHaNbHOTO, U3YYMBIINE HACTOSIIYIO
PEKOMEHAAIHMIO, HHCTPYKLUH 0 3KCIUTyaTallul CPEACTB U3MEPEHHH, IEpeYUCICHHBIX B pasy. 5.

6.2. Tlpu 00OpyIOBaHMM BOJOCIMBOB WM JIOTKOB CPEICTBAMH W3MEPEHUH YPOBHS JKHIKOCTH,
BXOJIIIMMH B COCTaB aBTOMATH3MPOBAHHOI'O MM JUCTAaHIMOHHOTO KOHTPOJS M YIPaBICHUS H
TPeOYIOIMMH HaJW4YMs HCTOYHHKOB O3JIEKTPOIHEPTHH, MWCIIOJIHUTENH, BBINOJHSIIONINE W3MEPEHUs,
JOJDKHBI IPOXOIUTH CHELHAIBHBIA KypC MOATOTOBKH 110 00CIYKHBaHHIO STHX IPHOOPOB.

6.3. Hcnomautenw, mpoBoadmire oOpaboTKy M y4E€T pe3ysbTaTOB H3MEPECHHH, IOJDKHBI OBITH
00y4YeHBI TEXHOJIOTHHU PACUETOB M OOPALICHHIO C MHANBHIYaJIbHON BEIYUCIUTEIHHON TEXHUKOM.

6.4. K BBIIONHEHNIO M3MEPEHUI Pacxoaa )KUAKOCTH JOITyCKAIOT JINL, MPOIISAIINX HHCTPYKTAX MO
TeXHUKEe 0€30TIaCHOCTH, IIPH yCIOBUH BBHITIOTHEHHUS IL.11. 6.1.-6.3.

7. BBINNOJIHEHUE U3MEPEHUI

7.1. YcnoBus BBINOJIHEHHUS H3MEPEHUH

7.1.1. KoHCTpYyKIIMIO BOJOCIMBA MM JIOTKA BEIOUPAIOT C YUETOM:

MaKCHUMAaJIbHOTO ¥ MUHMMAJIBHOTO pacxo/a XHUIKOCTH B KaHaJle UM BOJOTOKE;

MaKCHUMaJIbHON CKOPOCTH MOTOKA HA Y4acTKEe pa3MeEIleHUs pacxo/IoMepa;

(opMBI M pa3MepoB ydyacTKa KaHajda WM BOAOTOKA, KOHCTPYKIHMH OOJIMIIOBKH WM KPEIUICHHS
pycna;

MaKCHMaJIbHOTO ¥ MUHUMAJIbHOTO YPOBHEH JKHUIKOCTH;

PEXMMa JIBIKCHHMS B3BEIICHHBIX M JOHHBIX (BIEKOMBIX) MEXaHUUECKHX IIpUMeceii;

HalM4us B KaHAJEC WIM BOJOTOKE IDIABAIOIIETO Mycopa WIM JIbJA, BIWSIONMX HA IOKa3aHMS
pacxozmomepa.

B kananax u BOJOTOKAaX, HECCYHIMX B3BCUICHHBIC W AOHHBLIC NPUMECHU, MMPUMCHAIOT CYKarolunue
yCTpoicTBa 6€3 HOpOroB.

B BogoTOKax, rie BO3MOXKHO MOSBJICHHE JIbJIa U MJIABAIOLIETO Mycopa, PEKOMEHIYEeTCsS IPUMEHATh
BOJIOCIIUB WJIM JIOTOK C TOPOIOM, HO C MHHHUMAIBHBIM OOKOBBIM C)KaTHEM II0TOKa, Hampumep,
BOJIOCIIUBBI C MOPOTOM TPEYTOJBHOTO M MHPSAMOYrosiibHOro mnpoduist u ap. C Lelblo COKpalleHus
MaTepuanoéMKOCTH U OOBEMOB CTPOMTEIHHO-MOHTAKHBIX PAa0OT MOAOHPArOT THIl BOJOCIUBA WIIH
JOTKa, COOTBETCTBYIOIIMI (opMe ceueHMs KaHama WIM BOJOTOKa. Hampumep, B KaHamax
NPSMOYTONEHON ()OPMBI TIPEyCMAaTPUBAIOT pa3sMElIeHHe BOJOCIMBA C MOPOTOM TPEYroJbHOIO H
IPSMOYTOJIEHOTO MpOQMIIs, JOTKa KPUTHYECKOW TIyOMHBI M T.I., a B KaHalaxX TparenenmgalbHOro
CEUCHHUS - BOJIOCINB TPaNelenIalIbHOM (OPMBI, TOPOT TpanenenaanbHoro npoduist u 1.11. B xanamax
M BOJOTOKaX C MaJIbIMH YKJIOHaMH, € HET BO3MOXXHOCTH CO37aTh JOCTAaTOYHBIE II€perasbl YPOBHS
KHUJIKOCTH B Obedax, NPUMEHSIOT JIOTKM KpUTHYecKoil riyOunbl. [lpu OonbmIMx jauanazoHax
M3MEPEeHuil pacxona, MpH TMPOBEICHUH JTa0OPATOPHBIX HCCIEIOBAHUN PEKOMEHIYeTCs NPUMEHSATh
TPEYrOJbHBIA BOAOCIUB C TOHKOM CTEHKOM.

7.1.2. CpencrtBa u3MEpPEHUH YPOBHS KHUAKOCTH BBIOMPAIOT, HUCXOIS M3 PACUETHBIX 3HAUYCHUH
MAaKCUMAJIBHOI'O Hamopa, AJ0IMYyCKa€MbIX Tpe60BaHI/Iﬁ K KJIacCy TOYHOCTH YPOBHEMEPOB, HaJIUYUA
MCTOYHHMKOB JJICKTPOCHAOXKEHMST Ha YYacTKe pa3MENICHMs pacxoJoMepa, a TakxkKe NPHHUMAs BO
BHHMaHHE BO3MOXHBIE C1IocoObI cOopa 1 00paboTKH pe3yabTaTOB H3MEPEHHH.

Hanpumep, Ha KaHamax W BOJOTOKAX, PAaCIOJOXKEHHBIX BIATM OT JIMHUHM >JIeKTponepenad H
UCTOYHUKOB CXKAaTOT0 BO3]yXa, PEKOMEHIYeTCsl IPUMEHATh NPOCTEHIINE MEXaHUIECKUE YPOBHEMEPHI
Wi TpuOOpsHl C aBTOHOMHBIM TNIHTaHWEM. B cHcTeMax aBTOMaTM4ecKOro W JAWCTAHIIMOHHOTO
YIPaBJICHUs] M KOHTPOJS HA 3HEProoOEcHeYeHHBIX O0BEKTaxX NPHMEHSIOT CPEJICTBA M3MEPEHHUil ¢
yHI/I(i)I/ILII/IpOBaHHI)IM BBIXOJHBIM CHUTHAJIOM, HaIlpumep, éMKOCTHBIe, AKYCTHYCCKUE n
AIIEKTPOMEXaHHYECKHE YPOBHEMEPHI U T.II.

7.2. Metoauka pacuéra BOJIOCIIMBA U JIOTKA

7.2.1. Meronuka pacuéra BOJOCINBA WM JOTKA 3aBUCUT OT Ha3HAYEHHS M YCIOBHUH 3KCIITyaTalluu
pacxogomepa. OCHOBHOM 3amadeil pacuéra ABISETCA MOAOOP ONTHMAIBHBIX Pa3MEpPOB BOJOCITHBA U
JIOTKA, OOECTIeYMBAIONINX COONIOEHNE JOMyCKAeMbIX YCIOBHH WX TPHUMEHEHHs, IPOBEACHUE
n3MepeHuil B pabouyeM [uana3zoHe U3MEPEHUH pacxoja MpH 33JaHHOW (GopMe, YKIOHE M radbapurax
HOJBOJAIIEr0 M OTBOASALIETO YYACTKOB KaHajla WIM BOJOTOKA. Pa3znuyaroT ABa OCHOBHBIX Cllydas
pacuéTa pacxoJOMEpOB: A MPOEKTUPYEMBIX KaHAIOB U COOPYXKEHUHN U JUI CYLIECTBYIOIIUX KaHAJIOB,



BOJIOTOKOB M COOPYKEHHUU.

7.2.2. BepxHmil mpenmen M3MEPEHHH pacxomoMepa C BOJOCIUBOM H JIOTKOM, KaK IPaBHIIO,
Ha3HAYAIOT WCXOMS W3 3aJaHHOTO MAaKCHUMAaJbHOTO pacxoia M NpPUHUMAT (B M/c wmm M3/11)
OmKaiM OOJBIIMM K HEMY U3 psijia BepXHUX npezenoB m3Mmepenuid no [OCT 18140-84: 1,00; 1,25;
1,60; 2,00; 2,50; 3,20; 4,00; 5,00; 6,30; 8,00-10", roe n - m000e LeENOE MOJOKUTEIHFHOE HIN
oTpunatensHoe uncio. Hanpumep, npu n = -1 psin Oyaer umets Bua: 0,100; 0,125; 0,160... M¥e.

BepxHue npenessl n3MEpeHN pacxoJ0MEPOB € BOJOCIUBOM HIIH JIOTKOM 0e3 OOKOBOTO CyKaTus,
HarpuMmep, TPH BOJOCIMBE C INMUPOKHM HOPOTOM MPSMOYTOJIBHOTO MM TPEYrojbHOrO IPOQHII,
MOXXHO NPUHHUMATh PaBHBIMU OKPYTJIEHHBIM 3HAUEHHSIM MaKCHMaJbHBIX PACXOJIOB.

7.2.3. MaxkcuMalbHBI Halmop Ha BOJOCIMBE WM JIOTKE YCTaHaBIMBAIOT B pe3yjbTaTe
THIPABJIMYECKOr0 pacuéra KaHajla WM BOJOTOKa. HeoOXonumelli mepemajg ypoBHS B BEpXHEM H
HIDKHEM Obeax I IPOEKTHPYEMbIX KaHAJIOB JOCTHTaeTCsl KOHCTPYKTHUBHO, IIyTEM CO3AaHMSA
Hepenasia Ha IHe KaHalla Win OOJbIIEro YKIOHA OTBOAAIIETO Yy9acTKa.

Ha geiictByromux KaHajaXx M COOPYXEHMSIX MaKCUMaJbHBIH JONYCTUMBI Hamop Ha
MPEANOIaraéMoM y4acTKe pa3MELICHHUsI PacX0I0Mepa ONPENEIIOT U3 COOTHOIICHNUI:

JUIS JIOTKA, HE UMEIOIIETO Mopora,

hmax < hcmp - Aﬂom (39)

JUISl BOJOCIIMBA WIIM JIOTKA C TIOporamMu (BOJOCIHMB C TOHKOH CTEHKOH C TPEyroJbHbIM MpoQHieM
ropora H T.1I.)

hmax +P< hcmp - Auon- (40)

[nst xaHanoB ¢ pacxoioM 1o 1 m/e JIOMyCTUMOE mpeBblieHue Ay, = 0,10 M; 118 KaHaloB ¢
pacxoznoM ot 1 o 10 /e Avon = 0,20 M.

IIpoBepsAroT TakXke BIMSHUE TMOBBIIICHUS YPOBHS Ha MOJTOIUIEHHE COOPYKEHHM M CHIDKEHHE HX
MPOITYCKHOW CITIOCOOHOCTH B BEpXHEM Obede KaHaia.

7.2.4. BBICOTY IOPOTOB BOJIOCIIHBA HJIH JIOTKA OIPEACIIIOT IToA00pOoM, ucxo s u3 hopmyms (40) u
JIOIYCKaeMBIX COOTHOIIEHHH MEXIy BBICOTOH IOpPOTra M YPOBHEM JKHIKOCTH B BEPXHEM M HIDKHEM
Obedax, yCTaHOBICHHBIX B pa3fl. 4 AJsi KOHKPETHBIX BUJIOB BOJOCIIMBA U JIOTKA.

7.2.5. 3HadeHUs BepXHHUX TpEAEioB m3MepeHni ypoBHeMepoB BeiOuparoT o [OCT 18140-84 u3
psama: 100; 160; 250; 400; 630; 1000; 1600; 2000 MM, mpuHUMAas HX OMMHKaHIIMMHU OONBIIAMH K
3HaYEHHSIM MaKCUMAJIBHO JIOITyCTHUMBIX HAIOPOB Nppax.

7.2.6. Ulupuny oTBepcTHS BOAOCIMBA C TOHKOM CTEHKOM WM INIHPUHY TOPIOBUHEI
M3MEPUTENIFHOTO JIOTKA BBIYUCIIAIOT, MOJB3YSICh PACUETHRIMHU (POPMyNaMH, MOJCTaBUB B HUX BMECTO
Hamopa h 3HaueHWe NPHHITOTO BEpXHEro mpenena u3MepeHuid. Hampumep, mis BOJOCITHBA C
MPSMOYTONBHBIM BBIPE30M B TOHKOH CTCHKE

b= 0 __. (41)
2,953C,h?
JJIA BOAOCIUBA C TPEYT'OJIbHBIM BBIPE3OM B TOHKOM CTEHKE
Qn
tg—=——n . 42
92 2,361C,h3"? 42

I TpaneueuaajbHoro BOAOCIBa € TOHKOH CTEHKOH

—0,8Ctgas/2g - h%/?
szn Oga\/_g n . (43)

Co\20h3"°

Jnst GOJNIBITMHCTBA BOJIOCIMBOB W JIOTKOB K03 duiueHT pacxomga Co HEMOCTOSHEH BO BCEM
JMala3oHe M3MEpPEeHHi u 3aBucHT OT Hamopa h. B aTux ciydasx B ¢opmynax sl ONpeaeieHUst
IIMPUHBI OTBEPCTHS BOJOCIMBA WU TOPJIOBUHBI JIOTKa 3HauYeHHe Kodddumumenta pacxoma Cg




IPUHHMAIOT COOTBETCTBYIOIIMM CPEIHEMY 3HAUCHHIO YPOBHs N, MM cpelHEMy 3HAUCHHIO pacxona
Qcp-

7.277. Jlna BOIOCIMBOB U JIOTKOB 0e3 OOKOBOTO CXaTWs, YCTaHABIMBAEMBIX B KaHajaX
OPSMOYTOJILHOTO WJIM TPANCIEUIadbHOr0 ceucHHus (BOJOCIHMB C TOPOTOM TPEYroJbHOTO KU
NpsMOYTroNpHOTO TNpoduias M T.I.) 3HAYEHHE BEPXHEro Tpejena usMepeHuil pacxona Qpp,
COOTBETCTBYIOIIEE BEPXHEMY Tpelelly H3MEpPeHHUil ypoBHeMepa h,, BBIYHCIAIOT, MOACTAaBISAS B
pacuértHbie Gopmyabl BMecTo h 3nauenue h,. OTo 3HaueHwe pacxoma nmpuHUMaiOT 3a 100% mIKabl
pacxomomepa.

7.2.8. Ilpu mpoBepKe COOTBETCTBHS MOJNyYCHHBIX 3HAYCHHUH OCHOBHBIX MApaMETPOB BOAOCIMBA WIIH

h
JIOTKa WX HOPMHPOBAHHBIM 3HAYEHHWSM WM COOTHOLICHHSM, Hampumep, —weX =— My pq g

b P
pacuétubie Gopmyibl (cM. pasm. 4) MOJCTABISIOT pacdETHBIC 3HAYECHHS Qmax, Nmax, @ HE BepxHHE
Ipenenbl U3MEPEHUM.
7.2.9. IlpoBepKy COOTBETCTBHS MaKCHMAJIbHOI CKOPOCTH IOTOKa B BEPXHEM Obede IOIyCTHMBIM
3HAYEHMSM JUIs1 BBIOPAHHOTO TUIIA CY)KAIOIIET0 YCTPOWCTBA IPOBOJISIT, UCXOAS U3 YCIOBHUS

Fr <Fron. (44)

3nayenne uucia @Ppyaa Fr, COOTBETCTByMOIIEEC MAaKCHMAIbHOMY PAacXOidy, OMPEICISIOT 110
dhopmyaam:
JUTSL IPSIMOYTOJTBHOM (POPMBI CEUeHHsI TIOABOISIIETO KaHANIA TIPH YCTAHOBKE JIOTKA

Fre—Jmax (45)

B\/ghfix

JUIA HpﬂMOYI‘OJ'ILHOﬁ q)OpMLI CCUCHMSA MOABOAALICIO KaHalla IPHU YCTAHOBKEC BOJOCIIMBA U JIOTKA €
noporom

Fre—_ Smac (46)

B9 (N e +P) ¥

JUIsL TpaneueuIaabHOi (GopMbl ceueHHs: MOABOMAIICTO KaHajla C YTJIOM OTKOCa CTEHOK O, IpH
YCTaHOBKE BOJIOCIIMBA H JIOTKA C TTIOPOTOM

Q max
[b+tg0t, (B TPY I (g +P)2

(47)

7.2.10. B cmy4ae HECOONMIOACHUS OIYCKASMBIX YCIOBHH IIPUMEHEHHS BBIOPAHHOTO THIIA
BOJOC/IMBA UJIU JIOTKA IO OKA3aTeNsIM, YCTAaHOBJICHHBIM B ILIL. 7.2.2, 7.2.6, 7.2.7, npeaycMaTpuBaloT:

YBEJIMYEHHE BBICOTHI TOpOra (B ciayyae HEOOXOAMMOCTH M OJHOBPEMEHHOE IOBBIIICHHE OTMETOK
CTEHOK KaHajia Ha MOJBOJSIIEM y4acTKe);

YBEJIMYEHUE ITUPUHBI OTBEPCTHSI BOJOCINBA UM TOPJIOBUHBI JOTKA,

U3MEHEHHE YKJIOHA JHA Ha MOJABOMAIIEM y4YacTKe KaHaja C IIENbI0 CO3/aHMs Iepenaja JHa B
HIDKHEM Obede CyKarolero ycTpoucTsa;

pacuImpeHne MoABOAAIIETO YIaCcTKa KaHala ¢ [eNbl0 YMEHBIICHHUS ITOAXOJHOH CKOPOCTH MOTOKA U
T.IL

7.2.11. C yuérom Mepomnpuatuil, ykaszaHHbIX B I. 7.2.10, MOBTOPSIIOT pacu€T pacxojoMepa U
OKOHYATEJIFHO BBIOMPAIOT pa3MeEphl CXKaToro CEYeHWss W BbIcOTy mnopora. Ilpm sToM myTéMm
IIOJICTAHOBKH B pacuéTHyI0 (OpMyIly pacxoja BEIYUCIEHHOTO 3Ha4YeHus D u mpuHATOro 3HaueHus hy,
NPOBEPAIOT COOTBETCTBUE pacxona Q npuHATOMY 3HaueHu0 Qy,. Ecan pacxoxaenue npesbicut 0,5 %,
TO YTOYHSIOT KO (UIHMEHT pacxo/a, KOPPEKTUPYIOT 3HaYeHHE b 1 OBTOPSIIOT MpoBepKy pacyéra.

8. ONPEJIEJIEHUE M KOHTPOJIb IIOT'PEIITHOCTH U3MEPEHUMI

8.1. 3HaueHne MOrPENTHOCTH U3MEPEHNUN pacXoa >KUIKOCTH MPH TIOMOIIY BOJOCIUBA WU JIOTKA B



cilydae MPUMEHEHHS ITOKa3hIBAIOIINX TPHUOOPOB OTPEACIISIOT 10 GopmyJie
8o = K[85+85+82 + (6 )+ (nd, Y’ T2, (48)

rie 8g - NpUBEAEHHAs IOIPELTHOCTh U3MEPEHUH pacxo/ia JKMIKOCTH, BBIPaXKEHHAs! B IIPOLIEHTaX OT
BEPXHETO MPEENa N3MEPEHHH;

K; - K03 puIIMEeHT, yYUTHIBAIOIINI B3aUMHYIO KOPPEJLIIMI0 HEUCKIIIOUEHHBIX CHCTEMaTHYEeCKUX
COCTaBJIAIOLINX MOrPEIIHOCTH U ImpuHUMaeMblil paBHbIM 1,1 mo I'OCT 8.207-76 npu noBeputensHOR
BepositHocTH P = 0,95;

O, - OTHOCHTEJBHAS MOTPEIIHOCTH ONpPEAEIeHUs Ko3(h(UIMeHTa pacxoaa WIN COCTABISIONUX €T
comHoxureneii C, - Cp, %;

Op - OTHOCHTENbHAS MTOTPEITHOCTh M3MEPEHHH MHUPHUHBI OPOTa BOJOCINBA MIIH TOPJIOBUHBI JTOTKA,
%;

O, - OTHOCHTENBHAS TIOTPEITHOCTh U3MEPEHHH yTila HAKIIOHa OOKOBBIX CTCHOK (TpaHEei) BOJOCIHBA
WY JIOTKA B C)KATOM CEYEeHUH, %o;

Oy - MpUBEAEHHAS MOTPEIIHOCTh N3MEPEHUI YPOBHS JKHIIKOCTH, %0;

Oy - mpuBenEHHAs MOTPEIIHOCTh NPHBS3KM Hadaja INKalbl YpOBHEMEpPa K OTMETKE Iopora
BOJIOCIIMBA UJIM TOPJIOBHUHEI JIOTKA, %;

N - oKa3aTesb CTEIICHU NPHU 3HAYCHUM HAropa B ypaBHEHUH pacxoja.

8.2. B xauecTBe OTHOCHTENBEHON MOTPEITHOCTH ompenesieHns koddduienTa pacxona o, IPUHATHI
BEpPXHHE TIpeJesibl HEUCKIIOUEHHONM CHCTEMAaTHYeCKOM IOrpeIIHOCTH, YCTAHOBJIGHHBIE IIPHU
UCIIBITAaHUSAX BOJOCIIMBA U JIOTKA Ha 00pa3LOBBIX (ITAIOHHBIX) PACXOJAOMEPHBIX YCTaHOBKaX.

3HaueHHs CIIyJaWHBIX COCTABILIIOLIMX ITOTPEIIHOCTH ONpeAeieHus Ko3(duIueHToB pacxona mo
CPaBHEHHIO C CUCTEMAaTHYECKIMHU COCTaBJIIOIINMH IPEHEOPEKIMO MaJIBI.

8.3. 3HadueHHs OTHOCHTECNIFHOM IOTPEIIHOCTH ONpeneseHus Kod(QQHIMEeHTa pacxoga It
KOHKPETHBIX BOJIOCIMBOB HJIHM JOTKOB IIPUBEACHHI B Ta0MI. 6

Tabmuma 6
HaumeHnoBaHue BOJIOCIINBA U JIOTKA OTHOCHUTENbHAs! TOTPEITHOCTh ONpPEICICHHs
koddunuenra pacxona o., %
TpeyronbHbIN BOJIOCIUB ¢ TOHKOW CTEHKOM 1,0
[TpssMOYTONBHBII BOJIOCIIMB C TOHKOW CTEHKOI 1,5 mpu h/P<I,0
2,0 mpu h/P=1,0+1,5

2,5 mpu h/P>1,5
TpaneuenanbHbIN BOJIOCIUB C TOHKOM CTEHKOM 2,5
BomocnuB ¢ MIMPOKHUM TOPOTOM TPEYTOJIBHOIO 10C,-9
npoduis
Bogociaus ¢ HIMPOKUM MOPOrOM TPEYrOJIbHOIO 2,3 mpu m, = 10
IPOQUIISL C TPEYTOIBHBIM BHIPE30M 2,8 mpu my = 20
BogocnuB ¢ mMpOKHM MOPOTOM MPSMOYTOIHHOTO 2,0(21-20Cp)
IPOQUIIS C 3aKPYTIIEHHONW BXOTHOW KPOMKOH
Bonocnus c TP OKIM TOPOTOM 2,5
TpanenenaIbHOro npoduis
Jlotkn xputndeckoil riyoumHsl (BeHTypm) mus 1+20 (C, - Cp)
KaHaJIOB MPSIMOYTOJILHOTO CeUeHHUs
Jlotku [Tapmania 2,5

8.4. B ciryuae, ecnu morpemrHocts O, siBisiercst pynkuuen Cy, Cp, To npu pacuérax MorpemHocTu
u3MepeHuit pacxona npunuMaroT 3uaueHus C, u Cp Ay BOJOCIHMBA M JIOTKA, COOTBETCTBYIOIIUMHU
BEPXHUM IIpeJieaM U3MEPEHUH pacxo/a.

8.5. 3HaYeHUsI OTHOCUTEINILHBIX MOTPENIHOCTEH M3MEPEHHUH IUPUHBI TOPOTa MJIM TOPJIOBUHEL Oy, a
TaKKe YIida HakJIOHa OOKOBBIX CTEHOK WM TpaHell O, YCTaHABIMBAIOTCS IPU IIEPBUYHOH U
MePUOIUYECKNX TOBEpKax BOJOCIMBAa WM JIoTKa. [lo pe3ympTaram He MeHee 4eM IATHKPATHBIX
U3MEPEHUHl, 3HAaYeHUs Op U O, HE JOJDKHEI npeBbImath 0,2%.

8.6. B KkauecTBe MNpHBEAEHHOH IOIPEIIHOCTH HM3MEPEHHH YPOBHS >KMIKOCTH O HPUHUMAIOT




OCHOBHYIO IIPHBEIEHHYIO IIOIPELIHOCT CPEACTB U3MEPEHHI YPOBHS, YKa3aHHYIO B SKCILTyaTallMOHHON
JOKYMEHTallun Ha npubop. B ciywae, ecnu macmopTHas NOTPenIHOCTh NpUOOpa HOPMHpPOBaHA
3Ha4E€HHEM OCHOBHOHW aOCOJIFOTHOW MOTPEeIHOCTH A (M), TO IPUBEAEHHYIO MOTPEITHOCT ONPEIEISIOT
o opmyie

o, = -100%. (49)
max
8.7. 3HaueHne Oy OMpPEIEIIOT 1Mo GopmMyIie
\%
8V=h S—.100%, (50)

max

rae Vs - abcomoTHas MOTPEINHOCTh NPHUBS3KM Hadala IIKanbl (Hyls) ypoBHEMEpa K OTMETKE
Hopora BOOCIUBA WM JHA JIOTKA, M.

8.7.1. B ciydae npuBS3KHU IIKaJdbl YpOBHEMepa MPH MOMOIIM HUBedrpa | uim 2 Ki1accoB TOYHOCTH
Y HUBEIUPHOHN pelKU ¢ MILIMMETPOBBIMU JENECHUAMH, 3HaUeHUE Vg npuHuMaroT paBHbM 0,0005 M,
IIpY IOMOITY HUBenupa 3 kiacca TogHocTH - 0,002 M.

8.8. 3HaueHme MpPHUBENEHHON MOTPEIIHOCTH H3MEPEHUH pacxoja SKUAKOCTH TPHU IMOMOIIU
BOJIOCJIBA U JIOTKA B CJIy4ae IPUMEHEHHUS CAMONHIIYIIUX IIPHOOPOB OIPENEISIOT 10 (hopMyIie

8o = K [82 +85+8% +(ndy,)? +(n8y)2+82+(nd,) "2 (51)

rae 8, - OTHOCHUTENbHAs HOTPEUIHOCTh XOJia JAWAarpaMMbl, NIPUHHMaeMasi U3 JKCILTyaTal[MOHHOW
JOKyMEHTAIMH Ha CaMOITUIIYInii mpuoop, %;

O, - OTHOCHTENbHash MOTPEIIHOCTh O0pabOTKM AMarpaMMbl camonuuIymiero mnpuoopa, %. B
KauyecTBe O, JOMYyCKaeTcsi MPUHMMAaTh OCHOBHYIO OTHOCHUTENBHYIO TIOTPEHIHOCTh IUIAHUMETpa,
HCTIONIb3YEMOTO IIpU 00pabOoTKe JHarpaMMBl.

8.9. 3HaueHNe OTHOCHUTEIHHOH IMOTPEIIHOCTH HM3MEpPeHHH 00BEMa (KOMMYECTBa) JKUAKOCTH MpHU
WCIIOJIb30BaHUN MHTETPUPYIOLIETO MPHOOpa (CUETUNKA) ONPEACIISIOT 10 (hopMyIie

Sy = K [62 +8%+82 +(n8h)2+(n8v)2+SfH]1/2-%, (52)
cp

rae O,; - OCHOBHas OTHOCHTENIbHAs IOTPELIHOCTh HWHTETPHPYIOLIEro npubopa (CYETYHKa),
NpUHAMAaeMast U3 3KCIUTyaTallMOHHON JOKyMEHTaIuy Ha mpubop, %o.

8.9.1. CpenHee 3HaueHHWe pacxojga XUIKOCTH Qg, ONMPEREeNsIOT MyTéM MAeNeHHs pa3HOCTH
MOKa3aHMH CYETYMKA B Hadalle M KOHIIE NTepHoia U3MEPEeHUH (B M~) Ha MPOJODKUTEIFHOCTh BPEMEHU
HU3MEpPEHU B CEKYHJIaX WM B yacax.

9. METOAUKA ITOBEPKH

9.1. 3noxxeHHast HM)Ke METOJIMKA TTOBEPKH PACHIPOCTPAHSIETCS] HA PACX0JOMEPHI CO CTAHAAPTHBIMHU
BOJIOCIMBAMH U JIOTKAMHU.

9.2. MexXnoBepouHblii UHTEpBAN AN BOJOCIMBOB U JIOTKOB - 3 Toja, AN CPEACTB U3MEPEHUil
YPOBHSI - COTJIACHO AKCIUIyaTallMOHHOM JOKYMEHTAl[UM Ha KOHKPETHBIE CPEICTBA U3MEPEHUI, HO He
MeHee OJTHOTO roja.

9.3. Oneparuu U cpeCcTBa MOBEPKH.

IIpu mpoBeneHNN MOBEPKU JOJDKHBI OBITH BBITIOIHEHB! ONEpPAIH U MIPHIMEHEHBI CPEJCTBA TTOBEPKH
C XapaKTepHUCTHKaMH, YKa3aHHBIMHU B Ta0I. 7.

Tabmuma 7



HanmenoBanwue onepanyu Howmep Cpencrpa MOBEPKH U X O0s13aTeNBHOCTD

ITyHKTa |TEXHUYECKUE XapAKTCPUCTUKU TIPOBECHUS NIPH:
TIEPBUYHOM | IEpUOANYE
MIOBEPKE CKOH
TIOBEPKE
1 2 3 4 5
Brenranii ocmotp 9.6.1 - Ja Ha
9.6.3
OmnpeneneHre TEOMETPHUSCKUX 9.6.4 Pynerxa W3MEpUTENbHAS Ha Her
pa3MepoB BOJOCITUBA (JIOTKA) 9.6.10 |merawmmueckas 1o ['OCT
7502-89, JUHEHKa

m3MepurensHas  no  ['OCT
427-75, nyrpomep mo I'OCT
868-82, yriomep

Onpenencuue Bonuuctoctu u| 9.6.12  |Jluneiika JIOKabHAasI Ha Ha
OTKIIOHEHUSI OT  IUIOCKOCTH nmosepounas mo ['OCT 8026-

MOBEPXHOCTEH BONOCIHMBA WA 75

JOTKa

IIposepka ropusontansHOCcTH H| 9.6.13  |Huemmp mo T'OCT 10528-90. Ha Her
OIpeNieNICHNe 3aJaHHOTO yria Peiika HuBenupHasi, TUHEHKa ¢

HaKJIOHa MIOBEPXHOCTH MUIJUTIMETPOBBIMH JICTICHHSMH

BOZIOC/IMBA WUJIH JIOTKA o I'OCT 427-75

Onpenenenue reomerpuueckux| 9.6.15  |Pynerka U3MepUTeNbHas, Ja Her
pa3MepoB  y4acTKOB KaHaua, OTBEC  TEOJIE3UYECKHH  TI0

MPUWIETAIOIUX K BOJOCIHUBY I'OCT 10529-86, a Taxxe

WJIH JIOTKY cpencTBa MoBepKH 1o 1. 9.6.13

Omnpenencune nonoxxkenus Hymsi| 9.6.18  |CpenctBa moBepkd 1O I Ha Ha
(Hayarna mIKaiel) ypoBHEMepa 9.6.13

IIpumeuanne: Kpome ykasaHHBIX B rpade 3 CpeicTB W3MEpEeHHH NOIYCKaeTcs NPHUMEHSTh aHaJOTUYHbBIE
CpezAcTBa, AOIYyIIEeHHbIE K IpUMeHeHUto opranamu ['occrannapra PO.

9.4. TpeboBaHUS K KBaTU(PUKAIIMA TTOBEPHUTEICH.

K mnpoBenenmio moBepkn u 00pabOTKe pe3ynbTaToB M3MEPEHHH JIONyCKAlOTCAd JMIa ¢
o0pa3oBaHHEeM HE HW)KE CpPEIHEr0 TEeXHWYECKOro, H3YUYHMBIIME HACTOSIIYI0 PEKOMEHIALUIO,
TEXHUYECKOE ONMCaHNE, MHCTPYKIMHX MO KCILTyaTalliil YPOBHEMEPOB H JIPYTHUX NPHOOPOB, BXOISIINX
B COCTaB pacxo/l0OMepa, MMEIOIINe MPAKTUUECKHH HaBBIK M CBUAETEILCTBA O MPABE IIPOBEICHMS
TIOBEPKH.

9.5. YcnoBus MOBEPKHU U MOATOTOBKA K HEH

9.5.1. Ilpu npoBeieHNH OBEPKH JJOJDKHBI OBITH COOJIIO/ICHBI CIICAYIOIIUE YCIOBHS:

- TeMIIepaTypa OKpysKaromero Bo3ayxa He Hiwke 0°C;

- OTCYTCTBHE aTMOC(EPHBIX OCATKOB.

VYcrnoBusi TOBEPKH YPOBHEMEPOB - [0 HOPMATHUBHBIM JIOKyMEHTAM Ha KOHKPETHBIH THII
ypOBHEMepA.

9.5.2. Ilepen npoBeICHUEM IOBEPKH JOJDKHBI OBITH BBINOJHEHBI CIEIYIOIIHE MOATOTOBUTEIBHbIC
paboThI:

- MPOBEpKAa TEXHUYECKOTO COCTOSIHUS CPEACTB MOBEPKH B COOTBETCTBHU C SKCIUIyaTallHOHHOU
JIOKyMEHTaIlel Ha IPUOOPEI KOHKPETHOTO THUIIA;

- IPOBEPKA YCIIOKOUTEIBHOTO YCTPOMCTBA M COSIMHUTENLHOM TPYOBI (OTBEPCTHS) B COOTBETCTBHU
cmm 4.1.11 u4.1.12;

- IPOBEpPKa COOTBECTCTBUA T'PAHUYHBIM YCJIIOBUAM HNPUMCHCHHA BOAOCIMBA WM JIOTKA COTJIACHO
pasn. 2 u 4 (tabm. 2);

- MPOBEpPKa MPAaBUIBHOCTH THIPABIMYECKOr0 pacdéra 1mo 1. 7.2.

IToBepKy pOM3BOAAT IIPU OTCYTCTBUM BOJBI B KaHAJIE, KPOME OIlE€paliii, CBI3aHHBIX C KOHTPOJIEM
TePMETHYHOCTH COMPSDKEHWH BOJOCIMBA HJIM JIOTKA C JHOM M CTEHKAMH KaHama. YCIOBHUS
HNOJTOIUIEHUS U JOITyCKaeMOro peskuMa MOAXOAHON CKOPOCTH MOBEPSIOT NPU HATMYUK BOJBI B KaHAJE.
B ciygasx, xorjga mo yciaoBUSIM 3KCILTyaTallMM COOPYKEHHH, IPEKPaTUTh MOTOK KHUJIKOCTU B KaHalle




HEBO3MOJXKHO, ITIOBEPKY T€OMETPUIECKUX pa3MEepOB BOJOCINBA WIH JOTKA JOMYCKACTCS MPOBOAUTH IIPHU
MUHUMAaJIBHBIX ~pacxXoJax C HCIONB30BAHHMEM, KpoMe TaOelnbHBIX CPEICTB, CIICIHATBHBIX
MPUCTIOCOOICHUH, KOHCTPYKIMS KOTOPHIX MIOJDKHA OBITH COTJIACOBaHA C MECTHBIMH OpraHaMu
T'occrannapra P®.

9.5.3. IIpoBepky COOTBETCTBUS JOITycKaeMOMY 3HadeHHIo uucia dpypa mepen BOIAOCIMBOM WU
JIOTKOM IPOBOASAT PacyE€THBIM criocobom 1o 1. 7.2.9.

9.5.4. TIpoBepky ycIOBHI HE3aTOIUICHHOTO MCTCUEHHS JKUAKOCTH uepe3 BOJOCIHUB WM JOTOK
MPOBOJAT B CIEYIOLIEM HOPSIAKE:

JUTS BOJOCIMBOB C TOHKOH CTEHKOH YCIIOBHS HE3aTOILICHHOTO MCTeUeHHs mpoBepstoT mpu Q > 0,75
Qmax CPaBHEHHEM H3MEpSIEMBIX 3HAYEHUH OTMETKHM IIOpora BOAOCIHMBAa W YPOBHS BOJBI B HIDKHEM
Obede. YpoBeHb BOJIBI B HIKHEM Obedhe M3MEPSIIOT B CEYCHUH 3a THAPABIMYECKAM HPBDKKOM. Pexxum
WUCTEUCHUS CUMTAIOT HE3aTOIUICHHBIM, €CIH COOTHOIICHHE W3MEPEHHBIX BEIMYWH YAOBICTBOPSET
YCIIOBHSAM, YKa3aHHBIM B Ta0IL. 2;

UL OIPYTUX BONOCIHBOB (KpOME BOJOCIMBOB C TOHKOM CTEHKOH) M JIOTKOB YCIIOBHSA
HE3aTOIUIEHHOTO MCTEYEHUS MPOBEPSIOT MPH IBYX 3HAYCHHUAX PACXOa, IPUMEPHO COOTBETCTBYIOIINX
MaKCUMaJIbHOMY M MHHHMAJIEHOMY, C TIOMOIIBI0 HUBENHpa M HHUBEIHPHOW pEHKH. YPOBEHH BOJBI
u3MepsieTcsi B BepxXHEeM Obede - B CEUCHHH, COOTBETCTBYIOIIEM CTBOPY HM3MEpEHHH Hamopa, ¥ B
HIDKHEM Obede 3a ruapaBiIMuecKuM MpbDKKOM. [1o pesynbraraM nM3MepeHuil onpeAessioT 3HaueHHe
oTHocHuTenpHOro 3aroruieHus 1 = h,/h (cm. puc. 1). Eciu 910 3HaueHre paBHO WK MEHEe YKa3aHHOTO B
Taby. 2 WK B pas3a. 4, TO NCTCUCHHUE CUNTAOT HE3aTOIUICHHBIM.

9.5.5. TIpoBepKy TepMETHYHOCTH BOJIOCIMBOB C IOPOTOM IPOBOJST BH3yallbHO, TPH 3TOM
KOHTPOJIMPYIOT BBIKJIIMHMBAHUE JXHJIKOCTH B HW)KHEM Obede NpU HAIOJHEHWHM KaHaja B BEPXHEM
Obede 10 OTMETKH MOopora.

9.6. IlpoBeaeHrE NOBEPKU

9.6.1. Ilpu BHemIHEM OCMOTpPE YCTaHABIMBAIOT COOTBETCTBHE pacxogoMepa TpeOOBaHUAM
KOMIUICKTHOCTH, MapKHPOBKE, BHEITHEMY BHAY, a TaKXKe OTCYTCTBHE Ae()EKTOB TepMETH3HPYOMIEeH
W30JLINH, TOKPBHITHA W OOJNUIIOBKH, OTCYTCTBHE KOPPO3UH U IedopManuii BOJOCIHBOB HIIHM JOTKA,
BIUSOIINX Ha UX METPOJIOTHYECKUE XapaKTCPUCTHKH.

9.6.2. Pe3ynmpTaThl BHEIIHETO OCMOTPAa COIOCTABIIOT C TPEOOBAaHHAMH TEXHUYECKUX YCIOBHU H
paboYMMH uepTe:)kaMHd Ha KOHKPETHBIE BHUJBI PAcXOJ0MEpOB; NPU BHEUIHEM OCMOTpE Iiepen
[EpUOINYECKON MOBEPKON - C JAaHHBIMHU TEXHUUYECKOTO MACTIOpTa pacxoaoMepa.

9.6.3. Ilpu BHEmIHEM OCMOTpe Tepe] MEepPUOJUYECKON TOBEPKOM Ha MeCTe OSKCIUTyaTaluu
JIOTIONTHUTEIFHO YCTaHABIMBAIOT OTCYTCTBHE OTIOKEHUH, HAHOCOB U MyCOpa y BOAOCIINBA MU JIOTKA U
B YCIIOKOMTEJILHOM YCTPOWCTBE, a TaKXe OTCYTCTBUE Ae(EeKTOB OOJIMIIOBKM W 3apacTaHus Ha
MOJBOJAIIEM yJacTKe KaHaja.

9.6.4. M3mepeHus KaKJ0r0 JTHHEHHOTO WM YIIIOBOTO pa3Mepa BOJOCIUBA WK JOTKA MPOBOIAT HE
MeHee TpEX pa3. 3a pacyéTHYI BeNHYWHY IPUHUMAIOT CpeAHee apHu(MeTHYecKoe 3HaYCHUE
HU3MEPEHHOTO pa3Mepa.

9.6.5. Pa3mepbl WWMpPHUHBI MOpOra BOJOCIMBA WM TOPJOBHHBI JIOTKA HW3MEPSIOT JIMHEUKOH,
PYJETKOH, IITAHTSHIIUPKYJIEM HIIH HyTPOMEPOM B CIICTYFONTUX CCUCHHSIX:

B TOPU30HTAJHHOH IIOCKOCTH ISl BCEX BUAOB BOJIOCIHBOB U JIOTKOB - HA YPOBHSX JHA TOPIIOBHHEI
win rpe6nst, 0,5 Nyax 1 Nipax;

B BEPTUKAJIbHOMN IIOCKOCTH:

JUISl BOJJOCJIMBOB C TOHKOW CTEHKOH M C IOPOrOM TPEYrojbHOro MpOoQuiIs - B IJIOCKOCTH IpeOHS
BOJIOCTIHBA;

JUIsl BOJIOCJIMBOB C IIOPOTOM IPSMOYTroyibHOro npoduis - B Havane (Ha paccrosiuuu R, + 0,05 M ot
Topua), Ha paccTossHuM 1/3 1 1/2 oT Havasa mopora u B KOHIIE IOPOTa;

JUISL BOAOCIMBOB C IIOPOTOM TparenenaibHOro npouis - B Hadale M KOHIE FOPH30HTAIBHOMN
4acTH NMOpoOTa;

JUIS JIOTKOB - B Ha4aJie TOPJIOBHHBI, HA paccTOsTHUM 1/3 1 1/2 [UIMHBI 1 B KOHIIE TOPJIOBUHEL.

B kaxI0M M3 yKa3aHHBIX BEPTHUKAJbHBIX CEUEHHI B KauecTBe cpejaHero 3Hauenus "b" crmemyet
NPUHUMATE CpelHee apu(pMEeTHUECKOE U3 M3MEPEHHBIX pa3MepoB. 3a pacuéTHoe 3HaueHue "b" cnenyer
NPUHUMATh HAMMEHBIIee U3 CpenHnX 3HaueHni "b" o ceuenusm.

9.6.6. IlpomombHBIE pa3Mepsl JIOTKOB, B TOM YHCIE TOPJIOBUH, Iupdy3opoB n KoH(Y30pOB,
M3MEPSIOT Ha YPOBHE MOBEPXHOCTH JKUIKOCTH, COOTBETCTBYIOIIEM CPEAHEMY PACXOY.

9.6.7. IIpaBUIBHOCTH BBIPE3a BOAOCIMBOB C TOHKOH CTEHKOW IPOBEPSAIOT MPH MOMOIIM CTAIBHBIX
YTOJBHUKOB HWJIU MA0JIOHOB, U3TOTOBIEHHBIX C HEOOXOIUMOM TOYHOCTRIO (cM. T.11. 4.3.2, 4.4.3, 4.5.2).



9.6.8. YTIIbI KOHYCHOCTH ¥ PaIuyChl KPUBU3HBI OOKOBBIX CTEHOK JIOTKOB H3MePSIOT Ha BhicoTe 0,05
M OT JIHA WJIH I10 YCIIOBHSAM II. 9.6.6 IIpH MOMOIIHN PyJIETKH U IPeAeTbHBIX MAa0IOHOB.

Pagnyc 3akpyrieHus BXOAHOW TpaHH IOPOra MPsIMOYTOJIBHOTO MPOGHIIS U3MEPSIOT NMPH MOMOIIN
Npe/eNbHBIX 1a0JI0HOB U PYJIETKU B TPEX CEYCHUSX 110 OCH IOpOora Uy OOKOBBIX CTEHOK.

9.6.9. KonTponb cobnroneHus 3alaHHOH (POPMBI KPOMKH BOJIOCIIMBA C TOHKOH CTEHKOM MPOBOAST
P TTIOMOIIM NPE/ICIBbHBIX MIa0JOHOB WM LITAHTCHIUPKYJIS HE MEHee, YeM B TPEX TOUKaxX IS KaXIou
TpaHu.

9.6.10. BeicoTy mopora BoJOCIMBA WJIH JIOTKA ONPEEINAIOT JUHEHKOH UM pU NOMOIIY HUBEIUpa
U HUBEJUPHBIX pEeK Kak IpEeBbIIICHHE CpeJHed OTMETKHM Iopora Haj cpeJHed OTMeTKOM gHa
MOABOMAIIETO YJacTKa KaHajd, M3MEPEHHBIX 10 TPEM TOYKAaM y OCHOBAHUS W IO IIMPHHE IOpOTa.
OTKJIOHEHNE OT BEPTUKAIN IEMEHTOB JIOTKA WJIM BOJOC/IMBA MPOBEPSIOT MPH IOMOIIHM YTOJNBHHKA,
yIJIOMEpa WM OTBECA B TPEX CEUCHUSX: HAa BXOJE B JOTOK, B Ha4YaJle M KOHIIE TOPJIOBUHBI MM ITOPOTa
BOJIOC/INBA; y BOJOCIMBOB C TOHKOH CTEHKOM - y CTEHOK M II0 OCH MOABOAAIIECTO KaHama.
CHUMMETPUYHOCTD PACIIOJIOKEHNS BOJOCIUBA WM JIOTKA OTHOCHTENIBHO OCH IOJBOJSIIETO ydJacTKa
KaHaJia ONPEAEIISIIOT 110 JHY WX 110 BEPXY IPH MOMOIIN PYJIECTKU HIIH JINHEHKH.

9.6.11. 3a pacuéTHble cienyeT NPUHUMATh CPEAHUE 3HAYEHUS H3MEPEHHBIX pa3MepoB, KpoMe
yKa3aHHbIX B IL.11. 4.9.4, 4.10.5, 4.11.4.

9.6.12. BOJHHUCTOCTH M OTKJIIOHEHHE OT IUIOCKOCTHOCTH IIOBEPXHOCTEH BOJOCIMBA M JIOTKA
MPOBEPSIOT B TEX CIIydasx, KOIJla OHU HOPMHUPOBAHBI U ONPEACIAIOT NMPH MOMOIIHU IIyHa KaKk 3HaYeHUe
MAaKCUMAaJbHOTO 3a30pa MEXAY JeKaJbHON JUHEHKONW M KOHTPOJIHUPYEMOH MOBEPXHOCTHIO HE MEHEe
4eM B TPEX IMPOHM3BOJILHBIX CEYCHUSX, UMEIOIIMX BH3YyalbHO HauOonbiine AedeKThl, I KaKHoi
IUIOCKOCTH U B OTHOM CEYEHHH - ISl TOPLEBBIX TPAHEH BOJOCINBA C TOHKOM CTEHKOH.

9.6.13. T'OpU3OHTAIILHOCTh WMJIM YKJIOH NOBEPXHOCTEM BOJOCIMBA WM JIOTKA ONPEIEISIOT MpU
MIOMOIIIY HUBEIIUPA W HUBEJIUPHBIX PECK C OHOM CTOSIHKU B CIEAYIOIINX TOUKaX:

TOPHU30HTAIBHOCTH IIOPOTa BOAOCIHMBA ¢ TOHKOH CTEHKOM MIIM TPEYroJbHOTO MPOGHIIs - Y OOKOBBIX
CTEHOK H I10 OCH IIOpOTa;

TOPH30HTAIBHOCTh JIHA TOPJIOBUHBI, 1TOPOTa JIOTKA WJIM BOAOCIHBA C MOPOTOM IPSIMOYTOJIBHOTO
npoduis - B TpEX CeUSHMSIX: B Hayajle M KOHIE TOPJIOBUHBI JIOTKA HJIM MOPOTa M MOCPEAMHE MEXKIY
3TUMU CEYEHUSMH, B TPEX TOUKAX B KaXJIOM CECUCHUH;

3aJlaHHBIM YKJIOH IOBEPXHOCTEH BOJOCIMBA M JIOTKa - B Hadajle M KOHIIE COOTBETCTBYIOIIMX
[IOBEPXHOCTEH.

9.6.14. ]JInuny nUpAMOIMHEHHBIX MOJBOIAMMX W OTBOJIIIMX Yy4YaCTKOB KaHaja OIPEeNsioT
M3MEPHUTENIFHOM PYJETKOM 10 OCH KaHajia. DJIEMEHTHI ITOIEPEYHOr0 CEUYEHMs MOJBOISIIETO yJacTKa
KaHaja (IUPUHY 110 JHY, YTIIbl HAKJIOHA OOKOBBIX CTEHOK) OIIPEAEIAIOT B IBYX CEUCHHUSX - B Hadale
KOHIIE yJacTKa KaHaJla HOPMUPOBAHHON JUTMHBI.

9.6.15. VYkNOH 1OHa MNOABOIALIMX YYAacTKOB KaHaja ONPENeNsiioT IpH NOMOUIM HUBENIHpa HU
HUBEJIMPHOW PEHKH B TOUYKAX, PAcCIOI0KEHHBIX 110 OCH KaHaja, B TPEX CEUEHHAX VISl KaKIO0To yJacTKa
- B Ha4aJie y4acTKa, €ro KOHIE U IIOCPEIMHE MEXKY 3TUMHU CEUCHHUSIMU.

9.6.16. OtTkioHEHHE OT MPSIMOJMHEHHOCTH MOABOSIIETO YYacTKa KaHaja M OTKJIOHEHHE OT
MEePIEHINKYIIPHOCTH OCH KaHalla K INIOCKOCTH TOPOTa ONPENEeNAioT IPY MOMOIIY TEOI0JINTA U BEIIeK
WM TIPU TIOMOIIM IPOCTEHIINX CPECTB KOHTPOIS (YrOJIbHHUKH, IIHYPHI MIIH CTPYHBI U T.I1.).

9.6.17. Onpo6oBaHue ¥ MOBEPKY ypOBHEMEPA MPOBOIST HE3ABUCUMO OT JPYTHX COCTABHBIX YaCTe
pacxooMepa COTJIaCHO 3KCIUTyaTallMOHHOW JOKYMEHTAIMH Ha YPOBHEMED.

9.6.18. IlpuBs3Ky HyJsd YpOBHEMEpa K IUIOCKOCTU OTCUETA YPOBHS - HOPOTY BOJOCIMBA WU JHY
TOPJIOBUHBI JIOTKA, NPOBOJSAT NPH MOMOIIM HUBEIWpPAa W HUBEIUPHOH PEHKH C MHJUIMMETPOBBIMHU
JeneHusIMA. [Ipu 5ToM pa3HOCTh OTMETOK HyJISl ypOBHEMEpa U IOpOra BOJOCIIMBA MM JJHA TOPIOBHHBI
JOTKa He aoipkHa mpeBbimath 0,2% OT BepxHero mpenesna M3MepeHHi ypoBHs. OTMeTKa Iopora
BOJIOC/IMBA WJIM JTHA TOPJIOBHMHBI JIOTKA JIOJDKHA OBITH ONpeseNieHa Kak cpegHee apudmMeTHiyeckoe
3HAYEHUE Pe3yIbTATOB U3MEPEHUN B TOUKAX, yKa3aHHBIX B 1. 9.6.13.

9.6.19. TlpoBepky MoJNIOKEHHUS HyJsI (Hadayia MIKaidbl) YpOBHEMEpa MPOBOAST B 3aBUCHMOCTH OT
THIIA TIPAMEHSEMOI0 YpOBHEMEpa M YCIOBHH OKCIUTyaTalil pacxogomMepa. Ecmm BO3MOXHO
MpeKpalmleHne MoAaYH >KUIAKOCTH U OMOPOKHEHWE KaHaja J0 YPOBHS IOPOTa BOIOCIWBA WM JHA
JIOTKa, TO MPOBEPKY HYJIS YpOBHEMepa NPOBOIAT INPH 3TOM YpoBHe. Ecnm momady >KHIKOCTH
MPEKPaTUTh HEBO3MOXKHO, TO TPOBEPKY HYJs (Ha4yaja IIKalbl) ypOBHEMEpa IMPOBOAAT OTHUM W3
KOCBEHHBIX (MMHTAIIMOHHBIX) METOI0B. BEIOOp MeTona 3aBUCHUT OT THIA ypoBHeMepa. Hampumep, mpu
UCIIONIb30BaHUN JU(MaHOMeETpa - ypoBHeMepa mposepsitor Hyinb o ['OCT 18140-84, a 3zatem mpwu
MOMOIIM HUBENHMPAa W HHUBEIMPHOW PEHKH C MWUIMMETPOBOW INKAIOW ONpPENesslFoT OTMETKY Bepxa
ITHEBMOMETPHYECKOH TpyOKH U, 3Hasl €€ IUTHY, BEIYHCIIAIOT OTMETKY HHM3a TPYOKH M CPaBHHUBAIOT €€ ¢



OTMETKOM JHA JIOTKA UJIH IOPOTa BOJOCINBA, ONPEeIEHHOH 10 1. 9.6.18.

[Ipn wCHONB30BaHUM INTPUXOBBIX MEpP OTMETKY Hadaja MIKaIbl ONPENCISIIOT  MPSIMBIM
HUBEJIMPOBAHNUEM BEpXa IITPHUXOBOH MEPBHI.

9.7. OdopmiieHHE PE3yIBTATOB MOBEPKU

9.7.1. IlonoxuTeNbHBIE PE3YJILTATHl TIOBEPKU PacXoJ0MepoB opOpMIAIOT B cOoOTBeTCTBUH C [IP
50.2.006-94:

NpU TNEPBUYHONW TOBEpKE - BHECEHHWEM COOTBETCTBYIOIIEH 3amucH B MAaclopT pacxojoMmepa,
YJIOCTOBEPEHHOW MOBEpHUTENBHBIM KieiimoM 1o [TP 50.2.007-94;

NPY [IEPUOJMIECKON TIOBEPKE - BbIIaUei CBUICTEIBCTBA O MOBEPKE.

9.7.2. Tlpn OTpUIATENBHBIX PE3YJIFTATaX IOBEPKH PACXOIOMEp 3alpemiaroT K NMPUMEHEHHIO U B
MacHOPT BHOCAT 3alUCh O HEPUIOAHOCTH PAcX0J0MeEpa.

9.7.3. Ecniit B pe3ynbTaTe IOBEPKH BBIABICHO HECOOTBETCTBHE COOTHOIICHHH Pa3MepOB BOIOCIHBA
WU JIOTKA, HOPMHPOBAHHBIM B pa3ziene 4 COOTHOIICHHUAM, TO JOIYCKAeTCsl MPOBEACHUE TPATyHPOBKA
pacxomoMepa Ha OCHOBE 3KCHEPHMEHTAIBHOTO OMNPENENICHHUs TIPagyHpOBOYHON XapaKTEPHCTHKH
BOJIOCJIMBA MJIN JIOTKA.

Omnpenenenre rpaayMpoOBOYHOI XapaKTEPUCTHKHU CIIEAYET MPOBOAUTD 10 YTBEPKAEHHON METOHUKE
HCIIOJNB3Ys, HAIPUMED, JIJIS U3MEPEHUH pacxo/ia crmocod "ckopocTh-mioraas" mo MU 1759-87.

[To pesynbraraM TpaayupOBKH COCTaBJISAETCS IACHOPT pacXojoMepa, B KOTOPBIH BHOCAT Bce
HeO6XOI[I/IMI)Ie AT OKCIUTyaTalluid TEXHUYCCKUE XapaKTCPUCTUKH pacxoJoMepa, B TOM HYHUCIC U
MEXKIIOBEPOUHBIH HHTEPBAIL.

[Teproanyeckye NOBEPKU TAKUX PACXOA0MEPOB MPoBoAAT B cooTBercTBUE ¢ [IP 50.2.006-94.

NPUJIOXKEHHUE
Oo0s13aTenpHOE

3HAYEHUS KOO®OUILUEHTOB JIJISI PACUETA MIPONYCKHOI CIOCOBHOCTH
(PACXOJIA) CTAHJAAPTHBIX BOJOCJIUBOB U JIOTKOB

Tabmuma 1

3navenus ko3 puuuenta pacxoaa Cy s BOJOCIUBOB ¢ TPEYToJbHBIM BbIPE30M
B TOHKOIi cTreHke npu o = 90°

h/P 3nauenue Cy npu P/B

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

01| 0578 | 0,578 | 0578 | 0,578 | 0,578 | 0578 | 0,578 | 0,578 | 0,578 | 0,578
02| 0578 | 0578 | 0578 | 0,578 | 0578 | 0578 | 0578 | 0,578 | 0578 | 0,579
03 | 0578 | 0578 | 0578 | 0,578 | 0,578 | 0,579 | 0,580 | 0,580 | 0,581 | 0,582
04 | 0578 | 0578 | 0578 | 0,578 | 0,579 | 0581 | 0,583 | 0,585 | 0,587 | 0,591
05 | 0578 | 0578 | 0578 | 0,579 | 0,582 | 05584 | 0,588 | 0,593 | 0,611 -
06 | 0578 | 0578 | 0,579 | 0,581 | 0,585 | 0,590 | 0,595 - - -
07 | 0578 | 0578 | 0,580 | 0,584 | 0,589 | 0,596 - - - -
08 | 0577 | 0579 | 05582 | 0,587 | 0,595 | 0,605 - - - -
09 | 0577 | 0579 | 0584 | 0593 | 0,601 - - - - -
1,0 | 0576 | 0580 | 0,587 | 0,598 | 0,610 - - - - -
1,1 | 0576 | 0581 | 0,590 | 0,604 - - - - - -
1,2 | 0576 | 0583 | 0,593 | 0,611 - - - - - -
13 | 0576 | 0585 | 0,597 - - - - - - -
1,4 | 0576 | 0,587 | 0,600 - - - - - - -
15 | 0577 | 0,589 | 0,604 - - - - - - -
1,6 | 0578 | 0592 | 0,608 - - - - - - -
1,7 | 0578 | 0,595 - - - - - - - -
1,8 | 0578 | 0,598 - - - - - - - -
1,9 | 0579 - - - - - - - - -
2,0 | 0580 - - - - - - - - -




Tabmuma 2

3navenus ko3¢ uuneHTa CKOpocTH Noaxoaa xkuakoctu C,
1715l BOIOCJIUBOB € IMPOKUM MOPOTOM

b-h 0,00 0,01 0,02 0,03 0,04 0,05 0,06 0,07 0,08 0,09

0,0 1,000 | 1,000 | 1,000 | 1,000 | 1,001 | 1,001 | 1,002 | 1,002 | 1,003 | 1,003
0,1 1,004 | 1,004 | 1,005 | 1,005 | 1,006 | 1,006 | 1,007 | 1,007 | 1,008 | 1,009
0,2 1,010 | 1,011 | 1,012 | 1,012 | 1,013 | 1,014 | 1,015 | 1,016 | 1,018 | 1,019
0,3 1,021 | 1,022 | 1,024 | 1,025 | 1,027 | 1,029 | 1,031 | 1,033 | 1,035 | 1,037
04 1,039 | 1,041 | 1,043 | 1,045 | 1,048 | 1,050 | 1,053 | 1,056 | 1,059 | 1,061
0,5 1,063 | 1,066 | 1,070 | 1,073 | 1,076 | 1,079 | 1,082 | 1,086 | 1,090 | 1,093
0,6 1,097 | 1,101 | 1,106 | 1,110 | 1,115 | 1,120 | 1,125 | 1,130 | 1,136 | 1,141
0,7 1,147 ) 1,152 | 1,158 | 1,165 | 1,172 | 1,179 | 1,187 | 1,195 | 1,203 | 1,211

b-h
[Ipumeuanue. [ NOABOAAIIMX KAaHAIOB MPAMOYTOJBHOrO ceueHus BMecro Cp—— crmemyeT
W

npuanmats Cp ——

h+P




Tabmuma 3

3Havenus kodpunuenta pacxoga Cp A JOTKOB KPUTHYECKOH ITyOUHBI

NPSIMOYTOJILHOTO ceuyeHus (10TkoB Bentypn)

I/b 3nauenus Cp mpu h/l

0,70 0,65 0,60 0,55 0,50 0,45 0,40
0,2 0,9924 0,9919 0,9913 0,9906 0,9898 0,9888 0,9876
0,4 0,9912 0,9907 0,9901 0,9894 0,9886 0,9876 0,9864
0,6 0,9900 0,9895 0,9889 0,9883 0,9875 0,9865 0,9852
0,8 0,9888 0,9883 0,9878 0,9871 0,9863 0,9853 0,9840
1,0 0,9876 0,9872 0,9866 0,9859 0,9851 0,9841 0,9829
1,2 0,9865 0,9860 0,9854 0,9847 0,9839 0,9829 0,9817
14 0,9853 0,9848 0,9842 0,9835 0,9827 0,9818 0,9805
1,6 0,9841 0,9836 0,9831 0,9824 0,9816 0,9806 0,9793
1,8 0,9829 0,9824 0,9819 0,9812 0,9804 0,9794 0,9782
2,0 0,9818 0,9813 0,9807 0,9800 0,9792 0,9782 0,9770
2,2 0,9806 0,9801 0,9795 0,9789 0,9781 0,9771 0,9758
2,4 0,9794 0,9787 0,9784 0,9777 0,9769 0,9759 0,9747
2,6 0,9783 0,9778 0,9772 0,9765 0,9757 0,9748 0,9735
2,8 0,9771 0,9766 0,9761 0,9754 0,9746 0,9736 0,9724
3,0 0,9759 0,9755 0,9749 0,9762 0,9734 0,9724 0,9712
3,2 0,9748 0,9743 0,9733 0,9731 0,9723 0,9713 0,9701
3,4 0,9736 0,9731 0,9726 0,9719 0,9711 0,9701 0,9689
3,6 0,9725 0,9720 0,9714 0,9708 0,9700 0,9690 0,9678
3,8 0,9718 0,9708 0,9703 0,9696 0,9688 0,9678 0,9666
4,0 0,9702 0,9697 0,9691 0,9685 0,9677 0,9667 0,9655
4,2 0,9690 0,9685 0,9680 0,9673 0,9665 0,9656 0,9643
4,4 0,9679 0,9674 0,9668 0,9662 0,9654 0,9644 0,9632
4,6 0,9667 0,9663 0,9657 0,9650 0,9642 0,9633 0,9621
4,8 0,9656 0,9651 0,9646 0,9639 0,9631 0,9621 0,9609
5,0 0,9645 0,9640 0,9634 0,9628 0,9620 0,9610 0,9593

Tabmmna 3
(mpopomkeHue)
3HaveHne kod(ppunmenta pacxonga Cp IUisi JOTKOB KPUTHYECKO TITyOHHBI
NMPSIMOYT0JILHOTO cevyeHus (10TkoB BeHTypH)

I/b 3uauenus Cp npu h/l

0,35 0,30 0,25 0,20 0,15 0,10 0,05
0,2 0,9860 0,9839 0,9809 0,9764 0,9690 0,9542 0,9103
0,4 0,9848 0,9827 0,9797 0,9752 0,9678 0,9530 0,9092
0,6 0,9836 0,9815 0,9785 0,9741 0,9667 0,9519 0,9081
0,8 0,9825 0,9803 0,9774 0,9729 0,9655 0,9502 0,9070
1,0 0,9813 0,9792 0,9762 0,9717 0,9644 0,9496 0,9059
1,2 0,9801 0,9780 0,9750 0,9706 0,9632 0,9485 0,9048
1,4 0,9789 0,9768 0,9739 0,9694 0,9620 0,9474 0,9038
1,6 0,9778 0,9757 0,9727 0,9683 0,9609 0,9462 0,9027
1,8 0,9766 0,9745 0,9715 0,9671 0,9598 0,9451 0,9016
2,0 0,9754 0,9733 0,9704 0,9660 0,9586 0,9440 0,9005
2,2 0,9743 0,9722 0,9692 0,9648 0,9575 0,9429 0,8995
2,4 0,9731 0,9710 0,9681 0,9637 0,9563 0,9417 0,8984
2,6 0,9720 0,9699 0,9669 0,9625 0,9552 0,9406 0,8973
2,8 0,9708 0,9687 0,9658 0,9614 0,9541 0,9395 0,8963
3,0 0,9696 0,9676 0,9646 0,9602 0,9529 0,9384 0,8952
3,2 0,9685 0,9664 0,9635 0,9591 0,9518 0,9373 0,8941




Ipumeyanue. [l mpsAMOYTONBHEIX JTOTKOB (J10TKOB Bentypn) f,,, =Cp B

3,4 0,9673 0,9653 0,9623 0,9580 0,9507 0,9362 0,8931
3,6 0,9662 0,9641 0,9612 0,9568 0,9495 0,9350 0,8920
3.8 0,9651 0,9630 0,9601 0,9557 0,9484 0,9339 0,8909
4,0 0,9639 0,9618 0,9589 0,9546 0,9473 0,9328 0,8899
4,2 0,9628 0,9607 0,9578 0,9534 0,9462 0,9317 0,8888
4,4 0,9616 0,9596 0,9566 0,9523 0,9451 0,9306 0,8878
4,6 0,9605 0,9584 0,9555 0,9512 0,9439 0,9295 0,8867
4,8 0,9594 0,9573 0,9544 0,9500 0,9428 0,9284 0,8857
5,0 0,9583 0,9562 0,9533 0,9490 0,9418 0,9274 0,8847
Tabnuua 4
3HaveHus ko3¢ uuneHTa CKOPpOCTH MoAX0Aa kuaKocTu C,
JJIs1 JIOTKOB KPUTHYECKOH IJ1yOMHBI
faw 3 C
Hauenue C, npu hep

1,0 0,9 0,8 0,7 0,6 0,5 04 0,3 0,2
0,10 1,002 1,002 1,001 1,001 1,001 1,001 1,000 1,000 1,000
0,15 1,005 1,004 1,003 1,003 1,002 1,001 1,001 1,001 1,000
0,20 1,009 1,007 1,006 1,004 1,003 1,002 1,001 1,001 1,000
0,25 1,014 1,012 1,009 1,007 1,005 1,004 1,002 1,001 1,001
0,30 1,021 1,017 1,013 1,010 1,007 1,005 1,003 1,002 1,001
0,35 1,029 1,023 1,018 1,014 1,010 1,007 1,004 1,003 1,001
0,40 1,039 1,031 1,024 1,018 1,013 1,010 1,006 1,003 1,001
0,45 1,050 1,040 1,031 1,023 1,017 1,012 1,007 1,004 1,002
0,50 1,064 1,050 1,039 1,029 1,021 1,014 1,010 1,005 1,002
0,55 1,079 1,062 1,048 1,036 1,026 1,018 1,011 1,006 1,003
0,60 1,098 1,076 1,058 1,043 1,031 1,021 1,013 1,007 1,003
0,65 1,120 1,092 1,070 1,050 1,037 1,025 1,016 1,009 1,004
0,70 1,147 1,111 1,083 1,061 1,043 1,029 1,018 1,010 1,004
0,75 - 1,133 1,098 1,071 1,050 1,034 1,021 1,012 1,005
0,80 - - 1,116 1,083 1,058 1,039 1,024 1,013 1,006
0,85 - - 1,136 1,096 1,066 1,044 1,027 1,015 1,007
0,90 - - - 1,111 1,076 1,050 1,031 1,017 1,007
0,95 - - - 1,128 1,086 1,056 1,035 1,019 1,008
1,00 - - - 1,147 1,098 1,064 1,039 1,021 1,009

b

Mo Bonpocam npoaax u noaaepxkn obpaiwlantech:

ApxaHrenbck +7 (8182) 45-71-35
AcTtpaxaHb +7 (8512) 99-46-80
BapHayn +7 (3852) 37-96-76
Benropopg +7 (4722) 20-58-80
BpsiHck +7 (4832) 32-17-25
BnagnBocTok +7 (4232) 49-26-85
Bonrorpag +7 (8442) 45-94-42
EkaTepuHbypr +7 (343) 302-14-75
WxeBck +7 (3412) 20-90-75
KasaHb +7 (843) 207-19-05
Kanyra +7 (4842) 33-35-03

KemepoBo +7 (3842) 21-56-70
Kunpos +7 (8332) 20-58-70
KpacHopap +7 (861) 238-86-59
KpacHosipck +7 (391) 989-82-67
Kypck +7 (4712) 23-80-45
Jvineuk +7 (4742) 20-01-75
MarnwuToropck +7 (3519) 51-02-81
Mocksa +7 (499) 404-24-72
MypmaHck +7 (8152) 65-52-70
Hab6.YenHbl +7 (8552) 91-01-32

Hwx.Hosropop +7 (831) 200-34-65

Hosocubupck +7 (383) 235-95-48
Owmck +7 (381) 299-16-70

Open +7 (4862) 22-23-86
OpeHbypr +7 (3532) 48-64-35
MeH3a +7 (8412) 23-52-98
Mepmb +7 (342) 233-81-65

PocToBs-Ha-[loHy +7 (863) 309-14-65

PsizaHb +7 (4912) 77-61-95
Camapa +7 (846) 219-28-25

CankT-lNeTepbypr +7 (812) 660-57-09

CapatoB +7 (845) 239-86-35

Coun +7 (862) 279-22-65
CraBpononb +7 (8652) 57-76-63
CypryT +7 (3462) 77-96-35
Teepb +7 (4822) 39-50-56
Tomck +7 (3822) 48-95-05
Tyna +7 (4872) 44-05-30
TiomeHb +7 (3452) 56-94-75
YnbsiHoBcK +7 (8422) 42-51-95
Ydpa +7 (347) 258-82-65
Xabaposck +7 (421) 292-95-69
YenabuHck +7 (351) 277-89-65
Apocnaenb +7 (4852) 67-02-35
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