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1. OBIIME IMOJIOKEHU A

1.1 B pexoMeHja1ium U3J10KEHbI TPEOOBAHUS K pacX0J0MEpPaM CO CTaHJApPTHBIMHU BOJOCIMBAMU U
JOTKaMH, HOpPMUPOBAHHBIE 3HAYEHUS PaCYETHBIX KOG GUIIMEHTOB U MHOXUTeNnel. [lonoxxenus
HACTOSIIEH METOUKU 00ECTIEYMBAIOT BO3MOKHOCTh IIPUMEHEHUS CTaHAAPTHBIX BOJIOCIUBOB U JIOTKOB

0e3 ux HHHHBHﬂyaHLHOﬁ T'padynupOBKH.

1.2 PaCXOI[OMCpBI CO CTAaHAAPTHBIMU BOAOC/IMBAMU U JIOTKAMH MPECAHA3HAUCHBI TSI UBSMCPCHHA pacxoaa
1 00beMa (KOJ’II/I‘-ICCTBB.) BOJbI U CTOYHOM KHUIKOCTHU B CUCTEMAxX BO)IOCH3.6)KCHI/I$I KU KaHaJIM3alliH, a

TaKXXC B ITYHKTaX KOHTPOJIA 3arpsA3HECHHOCTH ITIOBEPXHOCTHBIX BO/.

1.3 YcnoBHbIe 0003HAYCHUS BEJTUYHMH, BCTPEUAIOIIUXCS B PEKOMEH/IAllUU, TPUBE/ICHBI B Ta0muIe 1.

Tabmuma 1.
YcjioBHBIE 0003HAYEHHS OCHOBHBIX BeJIUYMH
Beanunna VYcnoBHOE Ennnuna
0003Ha4YCHHE | BEIWIMHBI
OO6beMHBII pacxon (0biiee 0003HaUEHUE) Q M/c (M/d)
Haubonpmmii u3mepseMslil pacxo Qmax To xe
Haunmenbmmit uamepsieMblid pacxom Qmin "
Cpennuii n3mMepsieMblil pacxo_ Qe "
Bepxuuii npenen uamMepeHui pacxoaomepa Qn "
Harmop *#uJIKOCTH HaJl TOPOTOM BOJIOCIUBA WA JTHOM JIOTKA h M
Haubonpimmii Harmop (COOTBETCTBYIOMUN Qpax) hinax To xe
Hamnop, cootBeTcTBYIOmU Qcp hep "
Bepxuuii npeaen namMepeHui ypoBHeMepa hy "
[lepenan ypoBHS B Obeax BOAOCIMBA MK JIOTKA Dh "
Haubonpmmii nepenas ypoBHs B Obeax BOJOCIMBA WK JOTKA Dhax "
JlommycTrMOe TIPEBHIIIIEHHE OTMETOK CTEHKH (J1aMOBbl) KaHaIa HaJ Don "
MaKCHUMAaJIbHBIM YPOBHEM >KHJIKOCTH
YpOBEHb KHUAKOCTU B BEpXHEM Obede BOJOCTUBA WU JIOTKA hgs. M
YpoBeHB KUAKOCTH B HIHKHEM Obee BOIOCINBA WX JOTKA, H3MEPEHHBII hys To xe
OT TJIOCKOCTH JTHA OTBOJISIIETO KaHala
Hamop Bosibl B HHMKHEM Obede HaJl TOPOTOM BOJIOCIIMBA WIIH JTHOM JIOTKA hy "
OTHOCHUTENLHOE 3aTOIICHUE h=h,/h -
[IpenenbHOE OTHOCUTENBHOE 3aTOIJIEHHE MTPU CBOOOIHOM HCTEYEHUH hyp -
UuciioBble MHOXKUTENIN B YPaBHEHUAX pacxoza Eo; E -
[Inomane monepeyHoro ce4eHus MOToKa B MOIBOSIIEM KaHale Aw M
Yron HakiioHa OOKOBBIX CTEHOK WJIM TPaHEl BOJOCIIUBA WM JIOTKA a .0
[IupuHa kaHaa Mo JHY Iepe]] BOJIOCINBOM HIIN JIOTKOM B M
[[uprHa mopora BOAOCIUBA UIU T'OPJIIOBUHBI JIOTKA b To xe
YckopeHnue cBOOOTHOTO MaIeHUS g M/c?
Fr -
Uucno Opyna ( VL@ )
O06001EHHBIN KO3 (UIIMEHT pacxo/ia Co -
Koaddurment pacxona Cd -




KoaddummeHT, yanThIBaIOMMA BIUSHAE CKOPOCTH B TTOIBOISIIIEM KaHAIe Cy -
Koaddunment popmsr Cr -
BricoTa nopora BoJociMBa WIH JOTKA P M
JlnuHa nmopora BOJOC/IMBA WIN TOPJOBUHBI JIOTKA (BJI0JIb OCH KaHaa) / To xe
JlmaMeTp OTBEPCTHUS COSAMHUTENEHON TPYOBI yCIIOKOUTEIBHOTO d To xe
YCTpPOMCTBA

HpHMeanHe. Penxo BCTpPEYUAKOIIHUECH 0003HaYCHUS YKa3aHbl B TCKCTC PCKOMCEHAAINH.

2. HOPMbI IOTPEINIHOCTHA U3MEPEHUM

2.1 MeTtoauka BBITOTHEHHUS U3MEPEHUH 00ecTieunBaeT BHIMOTHEHHE U3MEPEHUH pacxoa ¢
OTHOCHUTEJIbHOM MOTPEIIHOCTHIO, HE MpeBbIIIatoNel £5% OT BEpXHEro npeaena u3MepeHui
pacxoaoMePOB CO CTAaHJAPTHBIMU BOJIOCIMBAMU WJIU JTOTKAMH.

2.2 BonociauBbl M JTOTKHU IOJIKHBI HCIIOJIB30BAThCs TOJIBKO B PEKUME CBOOOIHOTO (HE3aTOIIEHHOT0)
WCTEYEHHUS KUJKOCTH, IPU KOTOPOM M3MEHEHUE YPOBHS B HI)KHEM Obe()e HE BIUSET HA ONPEACIIIEMbIi

pacxon )XKUAKOCTHU, T.€. SBHAYCHUE OTHOCUTCIBHOI'O 3aTOIICHUA h He MMPEBLIIACT MPEACIIbHBIX 3HAYEHUU
hl'[p'

2.3. [lorpeurnocts U3MEpPEHUM pacxoja Mpu MOMOIIM CTAHIAPTHBIX BOAOCIMUBOB U JIOTKOB
XapaKTEepU3yeTCsl COBOKYTHOCTBHIO COCTABIISIONIUX MMOTPEIIHOCTH, 00YCIOBICHHBIX HETOUHOCTHIO
OTpEJIETICHUS KaXKJIOTO U3 IMapaMeTPOB, BXOSIIUX B pAaCUETHBIE YPABHEHUS PACX0/1a.

[Ipu onpeneneHnu NOTPeIIHOCTH U3MEPEHUH PAcX0oAa KHUJIKOCTH JOIYCKAeTCs HE YUUTHIBATh (BBUAY HX
HE3HAYUTEJIbHOCTH) COCTABJISIOLINE MTOIPEUTHOCTH, 00YCIOBIEHHBIE BIUSHUEM TEMIIEPATyPhl
U3MEPAEMOi Ccpe/ibl, €cii OHa HaxoauTcs B npenenax ot 0 1o 25°C, a Takke OTKJIOHEHHEM OT
Pacuy€THOro 3HaYE€HUs YCKOPEHUs! CBOOOIHOTO Ma/IeHUs B 3aBUCUMOCTH OT IIMPOTHOTO U BHICOTHOTO
pacroaoKeHust 00bEKTA.

JlonmycKkaeTcsi He yYUThIBaTh CIIy4ailHYI0 COCTABJISIOILYO MOTPEIIHOCTH U3MEPEHUH YPOBHS )KUIKOCTH,
BBI3BaHHYIO MyJIbCAIIUSIMU €€ MOBEPXHOCTH, €CJIM IIPU UCIOJIB30BaHNHU YCIIOKOUTEIbHBIX YCTPONUCTB
aMIUTUTYa MyJbCalluii TOBEPXHOCTH HE IPEBBIIIAET OJOBUHBI OCHOBHON a0COIIOTHOM MOIPEIIHOCTH
IIPUMEHSEMOI0 CPEACTBA U3MEPEHUH YPOBHSL.

3. METOJ UIBMEPEHUI

3.1 MeToapl u3MepeHuid pacxo/ia U 00bEMa KUIKOCTH TIPHU MOMOIIM BOJIOCITMBOB U JIOTKOB OTHOCSITCS K
KOCBEHHBIM MeTO/1aM. Pacxo )KuIKOCTH MPH HE3aTOIUIEHHOM (CBOOOTHOM) UCTEUYEHUU OJTHO3HAYHO
CBSI3aH C HAIIOPOM OTHOCHUTEIIFHO TOPU3OHTAIBLHON MIIOCKOCTH TTOPOTa BOJIOCIMBA WIIN JHA JIOTKA.

3.2 CxeMbl ABMKEHUS KUIKOCTH Y€pe3 BOJIOCINUBHI 1 JOTKHU MOKa3aHbl Ha puc. 1. B obmem cioyuae
YpaBHCHHE pacxoaa Mpu UCTCUCHUHN KUAKOCTH YC€PE3 BOJOCINB UIIN JIOTOK UMECT BU
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CXEMA ABMXEHUA XXUAKOCTHU YEPE3 BOJJOCJIMBBI U JIOTKHU
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a - BOJOCJIHB C TOHKOW CTEHKOH ; O - JIOTOK ¢ OOKOBBIM C)KAaTHEM ; B - JIOTOK HJIA BOJIOCIIHB C IITHPOKUM
noporoM; | - MOJABOASIINK y4acTOK KaHaa (BepXHUi Obe(); 2 - CTCHKA BOJOCIINBA ; 3 - OTBOISIIHIA
y4acTOK KaHaja (HKHHHN Obed); 4 - ropJIoBHHA JIOTKA; 5 - TOPOT



Puc. 1

[Tnomaap monepeyHoro ce4eHust MoToka Ay, B OTBEPCTUH (TOPIOBUHE) BOAOCIHMBA WU JIOTKA 3aBUCUT OT
UIMPYHBI TIOPOTa WM TOPJIOBUHEI M OT HAIOpa, HOATOMY ypaBHeHue (1) nmpeacTaBisioT B BUIE

Q=Eq-Coof28-b-h". 2)

UucnoBoii MHOXUTENb Eg 1 MOKa3aTens CTeneHu n 3aBUCAT OT (OPMbI OTBEPCTHS BOAOCIMBA WU
TOPJIOBUHBI JIOTKA.

33.C HCJIBIO YIIPOIICHHU S BBIYHUCICHU A 3HAUCHUMN pacxoJa AJidl BOAOCIHMBA UJIM JTJOTKAa KOHKPCTHOI'O THUIIA

MPUMEHSIOT pacu€THbIE POPMYIIBI, B KOTOPBIX 3HAYEHUS BCEX MOCTOSHHBIX BEJTHYUH (‘\E, ‘\E U T.IL.)
00BETMHEHBI B OTHOM YHCIIOBOM MHOHUTENE E:

Q=ExCoxbxh" (3)

3.4. O6006menHbIi kodpPuImeHT pacxona Co xapakTepu3yeT OTKIOHEHHE IeHCTBUTEIbHBIX 3HAUEHU I
pacxojia OT BRIYHCIICHHBIX 110 AHAJTUTUYECKUM YPAaBHEHHUSM. Y YUTHIBAS, YTO 3TO OTKIIOHEHUE 3aBUCHT OT
pa3nuyHbIX (HaKTOPOB, HATIPUMED, OT CKOPOCTH B MOJBOAIIEM KaHale, KOHCTPYKIIUH BOJOCIINBA MU
JI0TKa, (OPMBI TIOTIEPEYHOTO CEUCHUS OTBEPCTHS | T.I1., 0000IMEHHBIN KO PHUITMEHT pacxoaa
MPEJCTABISIOT B BHJIE IPOU3BEICHHS OTIEIBHBIX K03 (HUITMEHTOB:

Co=cgx Cy xC¢

KoaddunmeHT ¢y yunThiBaeT BIUSHUE CUII TPEHUS U COOTHOLIEHHE Pa3MepPOB BOJOCIMBA HIIU JIOTKA.
3HaueHue Cq MOXKET OBITh IIOCTOSIHHBIM WJIA 3aBUCETh OT U3MEHEHUsI ypOBHS kuakocTu. Koadduument
ckopoctu noaxoaa C, yUuThIBAaeT BIUSHUE CKOPOCTHU MOAX0/1A KUAKOCTH K BOAOCIUBY WIIH JIOTKY. [yis
BOJIOCJIMBA C IOHHBIM CKaTueM, T.e. ¢ moporoM C, = f (h/P), mist moTka ToJbKO ¢ 60KOBBIM cxkatuem C, =
f (b/B), st BomocnuBa U JIOTKA ¢ TOHHBIM B 00KOBEIM CxkaTueM C, = f (b/B, h/P). Koaddurment dhopmsr
Ct BBOZAT 11 yuéta GOPMBbI TOJIBKO BOJOCIMBOB TPANelenJalbHOr0 CEUeHHUS.

3.5. IIpu u3MepeHusx pacxoza KHUIKOCTU ¢ TeMiepaTypoit 6osbline 25°C B ypaBHeHHE (3) BBOIAT
MIONIPAaBOYHBIH MHOKHTEND K.

3HayeHHUs NONPABOYHOTr0 MHOkMTENs K,



Temnepatypa xkunkoctu, °C 3HayeHHUe NONpPaBOYHOro MHOXKHUTENS K
26 0,998
28 0,998
30 0,997
32 0,997
36 0,997
40 0,996
50 0994

3.6. IIpu u3MeHeHusX pacxoaa KUAKOCTH, IPOTEKAIOLIEH yepe3 BOJOCIUB C TOHKON CTEHKOM,
YUUTBIBAIOT BJIUSHUE CUJI BA3KOCTH U IOBEPXHOCTHOTO HaTsKeHMs. C 3TOH Lesbio B ypaBHeHHE (2)
Bmecto h BBomsT (h + Ky), a BMecto b BBomsr (b + Ky). [Tompasku Ky, u Ky, 3aBucaT oT THITA BOogOCHBA,
pa3MepoB Mopora BoJOCIMBA U 3HAUEHUs Haropa (pasa. 4).

4. CPEJICTBA U3MEPEHU PACXOJA U BCHIOMOT ATEJIBHBIE YCTPOMCTBA

4.1. B coctaB cpeACTB U3MEPEHUH pacxo/ia BXOAAT: CTaHAAPTHBIE BOAOCIUBEI U JIOTKH (Tab. 2),
YPOBHEMEPHI U BCIIOMOTaTENbHbIE YCTPONUCTBA (YCIIOKOUTEIbHBIE KOIOALBI, COSAMHUTEIbHBIEC TUHUH,
M3MEepUTENIbHBIC TPeoOpa3oBaTeNy, CAMOIMIIYIIHE WK HHTETPUPYIOIINE PeoOpa3oBaTeNu U Ip.).

4.1.1. KoHCTpyKIIHMS BOJOCIUBA WJIH JIOTKA U CITOCO0O UX YCTAaHOBKH Ha OOBEKTE JTOJKHBI 00ECIIeYnBaTh
BO3MOXXHOCTh TIEPUOIUYECKOTO OCMOTPA ¥ MIOBEPKU C LETBI0 YCTAHOBICHUS COOTBETCTBUS TPEOOBAHUSIM
HACTOSIIEH PeKOMEHIAITIH.

4.1.2. KoHCTpYKIIMIO U pa3Mephl BOJIOCIMBA WM JIOTKA PACCUUTHIBAIOT, UCXOS U3 CTAHIAPTHBIX
3HAa4eHUH BEPXHUX NPE/IeIOB U3MEPEHHUH ypoBHEMEpAa U HOMUHAJIBHBIX 3HAYEHUH IIKaJI pacXxo1oMepa 1o
I'OCT-18140-84. JlonmyckaeTcs UCIOJIB30BAaTh IPUOOPHI CO IIKaJIaMU B OTHOCUTENBHBIX €AMHULIAX
(mporieHTax).

4.1.3. Bxonnas (oOpaménHas Kk BepxHeMy Obedy) MIOCKOCTh BOJIOCINBA JOKHA OBITH
MEPIICHINKYISIPHA K OCEBOW TUIOCKOCTH IMOABOIAICTO KaHata. OTKIIOHEHUE OT MEePIICHANKYIIIPHOCTH HE
JTOJKHA TIPEBBIMIATH 5°.

[TnockocTh BOJOCINBA TOTKHA OBITH BEpPTHUKAIBHON. OTKIIOHEHHE OT BEPTUKAIBHOCTH HE JJOJDKHO
MpeBbIIaTh 3°.

4.1.4. CMeieHue 0ceBOil MIOCKOCTU TOPJIOBUHBI JIOTKA WJIM OTBEPCTHUS BOJAOCINBA OTHOCUTEIBHO OCEBOM
IJIOCKOCTH MOJIBOISIIIIETO KaHalla He JOJKHA MPEBBIIIATE: 5 MM IIPU MIHUPUHE TOABOJIAIIETO KaHaIa
B<0,5 m; 10 mm npu B=0,5-1,5 m; 25 MM ipu B>1,5 m.

4.1.5. OTknoHeHre OOKOBBIX CTEHOK FOPJIOBUHBI JIOTKA WIIM I'paHel BOJIOCIUBA OT BEPTUKAIIU HE JOJKHO
npeBbIIaTh +1°.

4.1.6. OTKI0HEHNE YTIIOB HAKJIOHA I'PaHEl IOPOroB BOJOCIMBOB U JJOTKOB OT HOPMHUPYEMBIX 3HAUEHUIN
HE J0JKHO MpeBbIaTh £1°.

4.1.7. JIHO TOPJIOBUHBI M BXOAHOTO pacTpyOa JIOTKA WIH TPpeOCHb BOJOCIUBA JOKHEI OBITH
TOpU30HTANBHBIMUA. OTKIIOHEHHE OT CpeJIHEeH OTMETKU TOPU30HTAIBHOM MIIOCKOCTH HE TOJIKHO



MPEBBILIATh 3 MM Ha 1 M JUTHHBI (MU IUPUHBI) TOPIOBUHBI JIOTKA U 2 MM Ha 1 M IIMPHUHBI OTBEPCTHS

BOJOCIHBA.

Tab6muma 2

OcHOBHBIE TEXHHUYECKHE XAPAKTCPUCTHKH CTAHAAPTHBIX BOAOCIHMBOB U JIOTKOB

HaunmenoBanue Bonocnusa unu | lomycrumsele | Jlonmycrumslie VYenosus MakcumanbHOe
JIOTKA 3HAYCHUS 3HAYCHHUS CBOOOIHOTO 3HaueHue Fr B
HaTopa, M ITUPYHBI (HE3aTOIUICHHOT0) | IMOABOASIIEM
rmopora win HMCTCUCHUS KaHaJje
TOPJIOBUHBI, M
hmin hmax bmin bmax
BOJJOCJIUBBI C TOHKOH
CTEHKOM
TpeyronbHbIN 0,05 | 0,40 - - Dh3h+0,05 M 0,45
[TpsiMOyTOIBHBIN 0,03 | 1,00 | 0,15 3,00 Dh3h+0,05 m 0,50
TpanenenganbHbINH 0,05 1 1,00 1 0,25 3,00 Dh3h+0,05 M 0,45
BOJOCJIMBBI C HIMPOKUM
ITOPOI'OM
TpeyroabHOro npodus 0,06 | 3,0P | 0,30 [ 6,00 h£0,75 0,60
TpeyroapHOTO TIpOdHIIS C 0,10 | 3,0P | 0,50 | 10,00 h £0,75 0,60
TpeyroiabHbIM (V-00pa3HbIM)
BBIPE30M
[IpssmoyToapHOTO TIPOGUIIS C 0,06 | 0,80 [ 0,30 [ 3,00 IIo 1. 4.9.6. 0,60
3aKpYIJIEHHON BXOAHON KPOMKOM
TpanenengaibHOTO TPOGUIIS 0,06 | 1,00 | 0,30 [ 3,00 h£0,75 0,60
PACXOJOMEPHBIE JIOTKI
JIOTKM KpUTHYECKON TITyOUHBI
(BenTypn) npssmMoyroiasHOro
CCUCHUS:
a) ¢ OOKOBBIM CXKaTHUEM 0,10 | 2,00 | 0,15 | 3,00 h£0,75 0,60
0) ¢ moporom (moHHBIM ckatuem) | 0,06 | 2,00 | 0,15 | 5,00 h £0,75 0,60
Jlotku [Tapmamna 0,10 1,8 | 0,15] 15,2 noun. 4.11.5. 0,60

4.1.8. HepoBHOCTB (BOJIHUCTOCTH) OOpaIIEHHOH K MMOIBOAAIIEMY KaHAIy IUIOCKOCTH BOJOCIHMBA C TOHKOM
CTEHKOM, XapakTepuzyemas BbICOTOM BOJIHBI, HE JoJbKkHA npeBbimaTth 0,005 B, npu 3TOM J171MHA BOJIHBI
JOJKHA MPEBBIIATh €€ BHICOTY HE MeHee ueM B 50 pas.

4.1.9. OTknoHeHue JeMCcTBUTENBFHOTO pa3Mepa "b" OT pacueTHOTO MU MOTPEIIHOCTh H3MEPEHHH ATOTO
pa3mepa He noJpKHbI npeBbimath 0,2%. Ecnu daktudeckuit pazmep "b" oTinndaercst OT pacueTHOTO

6onee, uem Ha 0,2%, TO BEpXHHIA IIPEJIEN pacXogoMepa 1 MPOMEKYTOUHbIE 3HAYECHHUS €T0

rpaJlyMpOBOYHOM XapaKTEPUCTHKH CIIEAYET ONPEAEIATh 10 pacyETHON GopMyJie pacxoa, MoCTaBIAI B
Hero gakTuyeckoe (M3MepeHHoe) 3HaueHue "b".




TpeboBaHMs K TOYHOCTH BOCIIPOM3BEACHUS HITM H3MEPEHHUI APYTHX Pa3MEPOB U3JI0KCHBI B
COOTBETCTBYIOIIMX ITYHKTAX, OTHOCAIIMXCS K KOHKPETHBIM BOJOCIIMBAM U JIOTKAM.

4.1.10. KoHCTpyKIIMs BOJOCIMBA WM JIOTKA JOJKHA MPEeayCMaTpUBAaTh BO3MOKHOCTh YCTAHOBKH
MEPBUYHBIX ITpeoOpa3oBarenell ypoBHeMepa (OyHKOB, THEBMOMETPUUYECKUX TPYOOK H T.I1.) B
YCHOKOUTENBHBIX KOJO/IaX, COCYAaX WM HUIIAX, COEAMHEHHBIX C MOJBOAAIIUM KaHAIOM WIH
IIPOTOYHOU YACTBIO CYXKAIOIUX YCTPOUCTB IIPH IIOMOIIM OTBEPCTHUH, 1IIEJIN B CTEHKE WIH
COEZIMHUTENILHON TPYOBI.

4.1.11. Pazmepsl yCIOKOUTEIBHBIX YCTPONCTB (pUC. 2) TOJDKHBI 00eCIIeYnBaTh YMEHbIIIEHNE KOJIeOaHUi
YPOBHS ’KHMJIKOCTH J10 3HAYEHHU$, HE NPEBBIILIAIOLIETO IIOJOBUHBI 0Ty CKaeMON a0COIIOTHON
HOTPELIHOCTH YPOBHEMEDA.

MuHuManbHbIE pa3Mephl yCIOKOUTEIBHOIO YCTPOUCTBA BEIOUPAIOT UCXOASI U3 YCIIOBHUS, YTOOBI TUIOIIA b
€ro TOMEepPEeYHOro ceueHus (B TOPU30HTAIBHON MIIOCKOCTH) TIPEBHIIIalia HE MEHEe, YeM B JIECITh pa3

CYMMApHYIO I101aab OTBepCTHf/’I WM mCJIU, COCAUHAOIINX YCTPOI}'ICTBO C IIOTOKOM.

4.1.12. lnameTp oTBEpCTHUS, COEAUHSIIONIETO TOTOK C YCIOKOUTENBHBIM YCTPONUCTBOM, TOJIKEH
YIIOBJIETBOPSITH YCIOBHIO

d<0,01 /A, o, @

2
1€ Aw min - MUHUMAaJIbHAS TUIONMIAAb CEUYEHHUS ITOABOISIIIEr0 KaHaaa, M .
OnHOBpPEMEHHO COOTIOAIOT YCIOBHUS:
IUIA YUCTBIX sKuaKocTer 5 £ d £ 20 mmM;

JUTSL 3arpsI3HEHHBIX KUJKOCTEH, cycnieH3ud u amysiberit 10 £ d £ 50 mm. OGpaménnas K MOTOKY KpOMKa
OTBCPCTHUA UJIU IICJTINU JOJIZKHA OBITH I“JI&I[KOI)i 1 HC BBICTYIATh 3a IJIOCKOCTH OOKOBOH CTEHKHU KaHaJIa.

YCIOKOUTEJIbHBIE YCTPOMCTBA U3MEPUTEJILHBIX BOJIOCIMBOB U JIOTKOB
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a - OTJCJIBHO CTOSIIINI YCIIOKOUTEIBHBIN KOJIOEI]; O - COBMEUIEHHBIN YCITOKOUTEIBHBIN KOJIOACTI;
B - YCIIOKOWTEIbHAS HAMIA; | - KaHAT; 2 - COeIMHUTEIIbHAS TPyO0a; 3 - YCIOKOUTEIBHBIN KOJIOJIEIT;

4 - YCIIOKOUTCIIbHAA HUIIIA, 5- pasaCInUTCIIbHAA 1JIaCTHHA, 6 - COCAMHUTCIIBHOC OTBEPCTHUC.

Puc. 2

4.2. TpeboBaHMsI K IPHIICTAIONINM y9acTKaM KaHaJIa.

4.2.1. BogocnuB WM JIOTOK YCTaHABJIMBAIOT HA IIPSIMOJMHENHBIX y4acTKaxX KaHajoB, yCTONYMBBIX K

pa3MbIBY, 3aHJICHUIO U 3apacTaHuio. J[JTiHa MPSAMOJIMHEHHOTO IMOABOIAIICTO yYacTKa KaHala JODKHA
OBITh HE MEHEE;

6 B - 1111 BOJOCINBOB,

5 B - qj18 TOTKOB.



JlomyckaemMoe OTKJIIOHEHHE OT MPSAMOIUHEHHOCTH TOIBOSIIETO yUacTKa M0 OCU KaHalla He JOJKHO OBITh
Ooiree 3°.

4.2.2. JlomyckaeMoe OTKJIOHEHHE OT pacu&THBIX (ITPOCKTHBIX ) 3HAUYEHUN pa3MepPOB MOABOIAIIETO YIaCTKa
KaHajia WK IOTPEIHOCTh X U3MEPEHUH He TOJKHBI IpeBbIIaTh +5%.

4.2.3. IIpu ycTaHOBKE BOJOCIMBA WU JIOTKA IIOCIIE TIOBOPOTOB, PETYIMPYIOIIUX COOPYKEHUN U APYTUX
MECTHBIX COIIPOTHBIICHUH IPU H3MEPEHUSIX pacxo/a KHUIKOCTH, He HECYIIeH TIaBArOIINX 1
BOJIOKHUCTBIX BKJIIOUEHHUH, MOKHO B II€JISIX MOBBIIICHUS TOYHOCTH U3MEPEHHUM TPUMEHSATH PEILIETKH,
CEeTKHU M APYTHE CTPYCHAIIPABIISIONINE YCTPONUCTBA. PaccTosHIE OT TaKMX yCTPOHUCTB 10 BOJOCINBA WM
JIOTKA JJOJIKHO ObITh HE MeHee 10 b.

4.2.4. B cny4yae 00pa30BaHUs B IMOJBOJISAIICM YYACTKE CTOSIUCH BOJIHBI, HAIIPUMED, TIPH COTIPSIKCHUN
y4acTKOB KaHaja ¢ pa3IMYHbIMH YKJIOHAMH, PACCTOSIHHE OT IJIOCKOCTH BOJIOCIIMBA WM TOPJIOBHHEI JIOTKA
IO CTOAYEN BOIHBI TOJDKHO OBITh He MeHee 10 hpay.

4.2.5. Ha mogBopsmieM yyacTKe KaHaa Imepe] JJOTKOM WJIU BOJOCIHUBOM HE JOHKHO OBITh OTJIOKESHUN
HaHocoB cioeM 6oiee 0,01 h.

4.2.6. Jlnuny NpsIMOJIMHENHBIX Y4aCTKOB OTBOJAIIETO KaHAIA HE JIMMUTUPYIOT. Y KJIOH WM IIepenas
YPOBHSI Ha OTBOJISIIIIEM yYacTKe KaHala JOJKHBI 00ecIIeunBaTh 3aJaHHbBIM PeKUM CBOOOAHOTO UCTECUEHUS
4yepe3 BOJOCIUB WIN JIOTOK BHE 3aBUCMMOCTH OT HaJIM4HUs IOBOPOTOB WM APYTHX MECTHBIX
CONPOTUBIIEHUH.

4.3. TpeyroJyibHBIN BOAOCIHUB C TOHKOW CTEHKOM.
4.3.1. TpeyronbHblE BOJIOCIUBbI C TOHKOM CTEHKOH (BOJOCIUBBI C TPEYTOJIbHBIM BBIPE30M B TOHKOM
CTEHKE) MpeIHA3HAYCHBI JUIs H3MEPEHHI PAacXo/1a KHUIKOCTH, coaepiaieii He Gomee 0,5 kr/m’

B3BCHICHHBIX HCPACTBOPUMBIX HaCTHUII. Takue BOJOCINBEI PECKOMCHAYCTCS NPUMCHSATDH IIPU OOJIBIIIHX
KOJIE0aHUAX pacxoga H3MepHeMOﬁ KHUIKOCTH U J'Ia60paTOpHI>IX HCCICOAOBAHUAX.

4.3.2. TpeyronbHbIi BbIpe3 BOAOCIMBA (PHUC. 3) MOXKET ObITH BBIINOJIHEH C IIEHTPaIbHBIM YIJIOM a oT 20 10
100°. PexomenayeTcst npuMeHeHne Bogocausa ¢ a = 90°.

OTKJIOHEHUE AEHCTBUTEIBLHOIO 3HaYEHUs IEHTPAIBHOI'O YIJ1a OT HOPMUPOBAHHOTO MJIM PACYETHOTO HE
JOJDKHO TPEBBIIATH 2°, @ OTPEIIHOCTh U3MEPEHHH 3TOTO yTIiia J0JKHa ObITh He OoJee £10'.

4.3.3. Kpomka BogocinBa, oOpamméHHas K MoiBoAAIIeMy KaHay (BepxHeMy Obedy), T0IDKHA ObITh
octpoii. lluprHa Topia KPOMKH BOJOCINBA AOKHA COCTaBIATh € = (1 - 3) MM.

Yucrora 00pabOTKH MOBEPXHOCTEH I'paHeH BOJOCINBA IOJDKHA COOTBETCTBOBATH YKa3aHHOM Ha puc. 3.
[Tpu MoHTake BOJOCIMBA OMCCEKTPUCA €r0 LIEHTPAIBHOTO YIJIa TOJKHA COOTBETCTBOBATH BEPTHKAIIH C

OTKJIOHEHHEM He Ooiee £1°.

4.3.4. OCHOBHOE YpaBHEHHE pacX0Jia YepPe3 TPEYTroJIbHBIA BOJTOCINUB C TOHKOM CTEHKON UMEET BU/L;

35 &30
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Q=E-Cotg7h",

(6)
rae he - mpuBeAEHHBIN HAlOp HaJ BEPUIMHON IIEHTPAIbHOIO yIila B CTBOPE U3MEPEHUN YPOBHSI, M.
4.3.5. PacuétHbie (opMyJIIbl pacXo/a 4epe3 TPEYTroIbHbIN BOJOCINB C TOHKOW CTEHKOI:
TIPH H3MEPEHHSX B M/C
x, 2
Q= 2,361Ctg —h®,
2 (7)
TIPH H3MEPEHHSIX B M°/4
. 12
Q =8300C,tg Eh‘ . ®)

4.3.6. Koadpduruent pacxoga Cy 3aBUCUT OT 3HAUYCHUS [IEHTPATBLHOTO yTJia & U COOTHOIIEHUH BBICOTHI
nopora P, mupuHs! noaBoAsiero kanana B u vamopa h, T.e.

h

P
cﬂ=ﬂp aE :d)-

P h

Jnas B £02u P £0,4 35auenns Cy npHHUMAIOT HOCTOSHHBIMH:

a... 20° 40° 60° 90° 100°
Co... 0,5930 0,5815 0,5770 0,5784 0,5810
F h

3asucumocth Co or 3nauenuit B u P 11 Bomocusa ¢ a = 90° npusesiena B Ta6i. 1 IpUIOKEHHS.

4.3.7. IlpuBenéunsii Harop h, onpenenstoT no hopmyie



he =h + K, )

TPEYTOJIbHBII BOJOCJIMB C TOHKOM CTEHKOM

Puc. 3

3HaUYCHUS IOIIPpaBKKU Ky MNPUHHUMAIOT B 3aBUCUMOCTH OT ICHTPAJILHOT'O YIJia BOJOCINBA:

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

4.3.8. MuHuManesHoOe 3HaueHue h, Hike KOTOPOro MOKeT BOSHUKHYTh SABJICHHE "TIPUIUIIaHus CTpyu"

9 2
paBHo 0,05 M. MakcuManbHOe 3HaYeHUE hp,y 17151 BoJOCTUBA ¢ yriioM a * 90° nomkHo ObITh He Oonee 0,4
M; JUIS BogociuBa ¢ yriaoMm a < 90° - ve 6onee 0,3 M.

4.3.9. PaccTosiHME OT CTEHKU BOJAOCIHBA JI0 CTBOpa u3MepeHuit Hanopa /i (@ 4 hpmax.



4.4. TIpssMOYTOJBHBINA BOJIOCIUB C TOHKON CTEHKOIA.

4.4.1. ITpsiMOyTOJIbHBIE BOJOCIUBBI C TOHKOW CTEHKOH MpeHa3HA4YEHbI U1 U3MEPEHUS pacxoia
YKUJKOCTH, conieprkaiieit ue 6osee 0,5 Kr/M° TBEPABIX B3BEIICHHBIX YacThll. HopMupOBaHbI BOAOCIUBEI
0e3 6okoBoro cxkatus (b = B) u ¢ 6okoBbM ckatueM (b < B) (puc. 4).

4.4.2. lns BogocnuBa 6e3 OOKOBOTO CKaThs He0OX0IMMO 00ecTieunBaTh MOBOJI BO3LyXa MO CTPYIO.
J171s1 5TOTO YpOBEHB BOJIBI HIKHETO Obeha JOIDKEH OBITh HIKE TpeOHs BoocanBa MuUHUMYM Ha 0,05 M, a
B CTEHKAX OTBOJIAIIET0 KaHaJla HEOOXOIUMO IPEAyCMOTPETh OTBEPCTHUS TuaMeTpoM He MeHee 20 MM,
MIPUMBIKAIOIINE C HU30BOW CTOPOHBI K INIOCKOCTH MOPOTa U PACTIONOKEHHbBIE Ha 25 MM HUXKe rpeOHs
BojiocuBa. OTBEPCTHS TOIKHBI OBITH COSTUHEHBI C aTMOC(HEPO TIOIBOASINIEH TPYOKOH TUaMETPOM HE
Menee 20 MM.

4.4.3. Kpomka BogocivBa, 0OpamméHHas K MoIBOAAIIeMy KaHaly (BepxHeMy Obedy), T0IDKHA ObITh
octpoii. Yuctora 00pabOTKM MOBEPXHOCTH TpaHel BOJOCIUBA J0KHA COOTBETCTBOBATh YKa3aHHON Ha

puc. 4. lllupuna Topra KPOMKH BOJAOCIUBA JOJDKHA COCTABIATh € = (1 - 4) MM.

OTKIJIOHEHUS YTIIOB, 00pa30BaHHBIX OOKOBBIMH I'PAaHSAMH U IOPOTOM BOJOCIIHMBA, OT HOPMUPYEMOTO
3HAYEHUS HE JIOJDKHBI IPEBBIIATH +1°.

4.4.4. OCHOBHBIE pa3Mepbl MIPSMOYTOJIBHBIX BOJIOCIUBOB C TOHKOW CTEHKOM JOJKHBI YIOBIECTBOPSATH
CJIETYIOIIMM TPEOOBaHUSIM:

mpu b = B (BorocnuB 6€3 60KOBOTO C:KATHS)
h/p£1,5; hpin = 0,03 M; Pin=0,1 m; b%0,2 Mm;

pu b < B (BogocauB ¢ OOKOBBIM C)KATHEM )

R-b
h/p £2,5; hyin = 0,03 M; Prin =0,1 M; b2 0,15m; 2 30,1 m.

4.4.5. YpaBHEHHE pacxo/ia A MPsIMOYTOIBHOTO BOJIOCIIMBA C TOHKOW CTEHKOM B 00IIIeM CiTy4ae UMeeT
BHI:

Q=247 T by 532,

3 (10)

rae be =b + K}, - mpuBenéHnast mupuHa BbIpe3a BOJOCIUBA, M;
he = h + K} - npuBenénnslii Hamop, M.
[Monpasky K}, BBogsT mpu b < 0,3 m.

[Monpasky Ky, BBoasT mpu h < 0,1 m.



4.4.6. 3nauenus nomnpasku Ky, a5 Boasl npu temnepatype (5-25)°C npuHUMaOT B 3aBUCUMOCTH OT

b
cootHomenus: B :
E Ky, MM E Ky, MM
B B
0,3 2,5 0,8 4,2
0,4 2,7 099 375
0,6 3,6 1,0 -0,9

[Tonpasky Ky, npunumaror paBHoi 1 MM.

4.4.7. PacuétHble pOpMyIIBI pacxoa i MPsIMOYTOIHHOTO BOJOCIIMBA C TOHKOW CTEHKOM:

3
IIPU U3MEPEHUsIX B M™/C

h:lil
Q=2953C) x be x T& (11)

3
MIPU U3MEPEHUSIX B M /4

Q = 10630C, b, x i (12)

4.4.8. Koadpduruent pacxoga Cy BBIYUCISAIOT 10 Gopmyrie

Gt

o

(13)

rac a, a - IMOITPAaBOYHBIC MHOXUTCIIN.

3HaueHus a ¥ a' IpUBE/IEHbI B Ta0I. 3.

Taobnuua 3



3HaveHus a M a' /151 BbIYHCJIeHUs KO3 puunenta pacxona Cy npaMoyroabHOro

BOJ0CJIMBA C TOHKOI CTEHKOH

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
0,5500 0,5925 0,0150 0,0500 0,5870 -0,0023

3HayeHus a U a' IpH 11are COOTHoOIEeHUH b/B, MeHbIlle yka3aHHOTO B Ta01. 3, onpenenstoT TMHeHHON

WHTEPHOJIALUEH.

[IPSIMOYT OJIbHBIN BOJJOCJIUB C TOHKOM CTEHKOM




Puc. 4

4.4.9. PaccTostHue oT rpeOHs BOJOCIIMBA JI0 CTBOPA U3MEPEHHI HAropa JOJIKHO COCTABIATH /1 = 4 hpax.
4.5. TpanenenaaibHbIC BOJOCIUBBI C TOHKOW CTEHKOM.

4.5.1. TpaneueuanbHble BOJIOCIUBBI C TOHKOW CTEHKOW MpeAHa3HAYEHbI /I U3BMEPEHHUM pacxojia
YKUJIKOCTH, coqiepkalieit He oosee 0,5 KI/M° TBEPABIX B3BEIICHHBIX YAaCTHI], B KaHaNaX C
TparneuenJaIbHbIM MONEPEUYHBIM CEYEHHEM (pHC. 5).

4.5.2. TpeGoBaHus K KpPOMKE BOJIOCIHMBA, OOpaLIEHHON K BepXHeMy Obedy MmoaBOAsIIEro KaHamia,

AQHAJIOTMYHBI YKA3aHHBIM JUJISl IPSIMOYTOJIBHBIX BOOCIUBOB. HOpMUPOBaHbI BOJOCIUBEI, Y KOTOPBIX tg a
=0,25 u tg a=1,00. OTkII0HEHUSI YTTIOB, 00pa30BaHHBIX OOKOBBIMU IPAHSIMH U MTOPOTOM BOJIOCIINBA, OT
HOPMHPOBAHHBIX 3HAYCHUH HE JOJHKHBI IMTPEBHIMIATH + 2°, a MOTPENTHOCTh X U3MEPEHUH - He Ooiee 15'.

4.5.3. OcHOBHBIE pa3Mephbl TpalelenJalbHbIX BOJOCINBOB JI0JIKHBI y10BIETBOPATH CIEAYIOIIUM
YCIIOBHSM:



Bb
P303mM;b£3,0M 0,1 b£hyx£0,35b; 2 30,2 m; hyin = 0,05 m.

4.5.4. YpaBHEHHE pacxo/ia IS TpareluenaalbHOTO BOJIOCINBA C TOHKON CTEHKOW B OOIIEM ClTydae UMeeT
BUJI:

Q =CpCr[b + 0,8(tga) h] .Jz_ghm (14)

4.5.5. PacuétHble popMyIbl pacxoa Ui TPanenenJaIbHOTO BOIOCIINBA:

JUTst BojociuBa ¢ tga = 0,25 npu u3MepeHusix B M/c

Q=1,86b x h*% (15)
IIPH H3MEPEHUSIX B M /4

Q=6696b x h*? (16)

Jlnst BomocnuBa ¢ tga = 1,00 B popmyssl (15) u (16) BBogsT ko3 dutiueHT Gopmbl Cg, BEIYUCTSIEMBIN 11O
dhopmyite

bia

oz (an

4.5.6. PaccTosiHME CTBOpA U3MEPECHHM YPOBHS OT CTEHKU BOAOCINBA /| (@ 3 hpmax.
4.6. BogociuB ¢ MOpOroM TpeyroyibHOro mpoguis.

4.6.1. BomociauBhI ¢ TOPOTrOM TPEYTOJbHOTO PO MPUMEHSIOT B OTHOCUTEIIBHO IITMPOKUX KaHaIax
h

(B £0,5) nna u3smepenuii pacxoa KUIKOCTH, HE COJEPIKaIIE TAKENBIX U BIEKOMBIX HAHOCOB,
HarpuMep, KPpyImHOro MecKa, rajbK, OKAJIMHBI U T.I1.

TPAIIELIEMIAJIBHBIN BOJJOCJIMB C TOHKOM CTEHKOM
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Puc. 5

4.6.2. CoOTHOIIEHNSI OCHOBHBIX Pa3MepOB BOAOCIIMBA C TOPOTOM TPEYTOJILHOTO MPOQuIIsl IPUBEACHBI Ha
puc. 6.

Ecin 1o yCltoBUSIM YCTaHOBKH BOJIOCIIMBA ITOTEPH HANIOpa HE TUMUTHPOBAHBI, TO JJIUHY BOJOCITUBA
JOITYCKACTCSl YMEHBITUTH 110 3 hyax (B TOM umciie 10 hp,y ¢ BEpX0OBOI CTOPOHBI TPeOHS U 10 2 hyax €
HU30BO#). [Tp 3TOM BEepXOBYIO U HU30BYIO IPaHH BOAOCIIHMBA JIOMYCKACTCS CONPATaTh ¢ JHOM KaHaja
BEPTUKAJIBHBIMH YCTYNaMHU (CM. puc. 6).

4.6.3. OcHOBHBIE pa3Mepbl BOJOCTUBA C IIOPOTOM TPEYTOIBHOTO MPOGUIIS TOKHBI YAOBIETBOPSATH
h b

cooTHOMEHUSIM: Ppin = 0,1 M; bmin=0,3M; P £3; h 32: hyin 30,03 M - st MIOPOrOB, MOKPBITHIX
METaJUIOM WJIU TUIACTUKOM; hpin * 0,06 M - 111 GETOHHBIX TTOBEPXHOCTEH mopora.

4.6.4. I'pebenp BOAOCINBA JIOJDKEH OBITh MPSMOJIIMHEHHBIM U TOPU30HTAIBHBIM. [110CKOCTH BEepXOBOi 1
HU30BOH I'paHell BOJOCINBA JODKHBI ObITh POBHBIMU U TJIaIKUMU.

4.6.5. YpaBHEHHE pacxo/ia sl BOJAOCIHBA C IIOPOTOM TPEYTOJIBHOTO PO UMEET BUJT

ﬂ > Jah
Q=3J3_c°c"ﬁh ' (18)

Koaddumment cqg = 1,163 mpu h 2 0,15 m.

Ipuh<0,15m
Cp =1,163 (1-"'—::’“3)‘-‘".
h
oty
3Hauenus ko> duunuenra IPUBEIEHEI B TA0M. 2 TIPUIIOKEHUS.

4.6.6. Pacuétnple hopMyIIbI pacxoaa I BOJAOCIUBA C TOPOTOM TpeyroibHoro npoduis mpu h 2 0,15 m:



MIPU U3MEPEHUSX B M/c

Q=1,982C, b x h*%; (19)
MIPpU U3MEPEHUSX B M /a

Q=7137C, x b x h*”. (20)

4.7. BogociuB ¢ IOPOTOM TPEYTOJIBHOTO MPOGUIIS C TIPOJOIBHBIM TPEYTOIbHBIM (V - 00pa3HbIM)
BBIPE30OM

4.7.1. Bogocaus ¢ TOpOroM TPEyroabHOTo mpodusis ¢ mpoosibHbIM (V - 00pa3HbIM) BRIPE30M

YCTaHABIIMBAIOT B PyCJIe MPSMOYTOIBLHOTO CEUCHHSI ISl H3MEPEHUN pacxo/ia BOJIbI B KaHANIAX U
ecTecTBeHHbBIX BogoTokax ¢ h/B £ 0,5 npu 6onpmux auanazoHax n3MeHeHus pacxoaa (Qmax/Qmin * 50).

BOJOCJIMB C IIOPOI'OM TPEYT'OJIBHOI'O ITPO®UIIA

PRI, = _-:._.g.--_:‘--“
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CopepxaHue B3BELICHHBIX HEPACTBOPUMBIX BEILIECTB HE JI0JKHO MPEBBIIIATH TPAHCIIOPTUPYIOLIEH
CIIOCOOHOCTH KaHaJla B CTBOPE YCTaHOBKH BOJOCIIMBA.

4.7.2. Pazamepsl BomociuBa (puc. 7) TOJDKHBI YIOBIETBOPSTH clieaytonuM ycioBusim: DP/Py £2.5; b2 0,5
M; Pimin = 0,15 m; DP = b/2my,, rae my - K03 GUIIUEHT MOnepeyHoro yKJIOHa OTKOCOB BhIpe3a B IpeOHE

rnopora, my = 10 nim 20 B 3aBUCUMOCTH OT Anuarna3oHa UBMCHCHHA pacXxoda BOAbI U HIMPHUHBI KaHaJIA.

4.7.3. YpaBHEHHE pacxo/1a yepe3 Mopor TPEyTroabHOTO TPOMHIIS ¢ TPOIOTHHBIM TPEYTOIBHBIM BBIPE30M
HMEET BHU]L

Q—ﬂ.ﬂﬁﬂrcr-cn-mbhn- (21)

4.7.4. PacuétHble HOpMYIIBI pacxoa:

TIPU H3MEPEHHSIX B M"/C
Q =2,505C, x Cyx Cp x my x h¥%; (22)

IPU U3MEPEHUSX B Mg
Q =9019,6C, x C¢x Cpmy x h*2, (23)

[Tpu h/DP > 1,0 ans myp = 10 koadduruent cq = 0,620 u m1st my, = 20 kodpdunment cqg = 0,625; npu h/DP
£ 1,0 mns mp, = 10 koaddunment cq = 0,615 u 11 my, = 20 koabdumuentT cq = 0,620.

IIpu h £ DP kosdpdunuent Cr= 1,0; mpu h > DP
Cr=1,0 - (1,0 - DP/h)*?.
3nauenus kodpduipenta Cy, MPUHUMAIOT U3 Ta0JM. 2 MPUIOKESHHUS.
4.7.5. PaccTosHue ot rpeOHs BojocauBa 10 ctBopa usMepeHuit 10DP £ /; 3 2hyay.
4.8. BogociuB ¢ MOporom Tparnemnen1aabHoTro Tpoduis
4.8.1. Bogocius ¢ mOpOrom Tpaneneu1aibHoro npoduist MoXXeT UMETh TpanelnenaaabHOe HITH

MPsIMOYTOJIbHOE TIoTiepeuHoe ceueHue (puc. §). BogocauBel mpenHa3HaueHsbl Ui U3MEPEHUH pacxo/a B
KaHaJIax MPH CONEP>KAaHUH B )KUKOCTH TBEPABIX HEPACTBOPUMBIX YacTHIl He Ooiee 1 KI/MC.



4.8.2. Pa3mepsl 1 KOHCTPYKIIHS BOAOCIIMBA C IOPOTOM TPAIEIEHIAITBHOTO PO JOIKHBI
yAOBJIETBOPSATH clieayromuM yenousam: b*0,3 m; b/P22; P2 0,15 m; h/P £ 1,3; a=45°umu 0°; [, =
(3,4)hpax; 1=0,8P.

4.8.3. YpaBHEHHE pacxo/ia BOJOCIHMBA C TIOPOTOM TPAIEEHIaTbHOTO MPO(UIIST UMEET BHT

Ehm
Q:CVXCDXCfXBn . (24)
3navenusi Cy IPUHUMAIOT 110 Ta0JI. 2 IPUIIOKEHUS.

BOJOCJIMB C IIOPOI'OM TPEYT'OJIBHOI'O ITPO®WJIA C ITPOAOJIBHBIM TPEVYI'OJIBHBIM (V

- ObPA3HBIM) BBIPE3OM
A-4 B8-8
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da - B KaHaJlaX Tpann€ucuaaJIbHOTO IMMOMNEPEYHOro CCUCHUA

0 - B KaHaJax MPSAMOYTOJILHOTO MOMEPEYHOTO CEUCHHS
Puc. 8

JI71st TOpOToB MPSIMOYTOJIBHOTO MoTiepedHoro ceueHus (cM. puc. 80) Cp = (0,523 + 0,0707 h/P); nns
MTOPOTOB TpaIelEeHAATLHOTO MonepedHoro ceueHus (cM. puc. 8a) Cp= (0,523 + 0,056 h/P).

Z[J'Iﬂ MOpOroB NpAMOYTOJIBHOT'O MOIIEPEUHOTO CCUCHUS Cf = 1; JJIg TIOPOTroB TpalleenJaJIbHOI'O

MOIEPCYHOI0 CCUYCHUA

higa
=14 2=
G =145

4.8.4. PacuétHbie POpMYITBI pacxoia:

TPH H3MEPEHHSIX B M/C

Q=3,132C, x Cp x C x B, x h*?;

TIPH H3MEPEHHSX B M°/4

(25)



Q= 11275C, x Cp x C¢ x B, x h*2. (26)

4.9. Boyiociiu ¢ mOporom npsiMOyrojbHOTo Mpoguiis ¢ 3aKpyri€HHON BXOAHONH KPOMKOH

4.9.1. BogociuBsl ¢ TOPOTOM MPSIMOYTOJIBHOTO MTPOMUIIS C 3aKPYTIIEHHOM BXOAHON KPOMKOH
IIpeAHa3HAYEHBbI U1 U3MEPEHHUM pacxo/1a KUJAKOCTH, HE COAEPIKAIEH BIIEKOMBIX M KPYITHBIX
B3BEIIEHHBIX HaHOCOB. [lopor BomocnuBa (puc. 9) H0IKEeH UMETh TOPU3OHTAIBHYIO, IPIMOYTOJIBHYIO B
IUIaHE MOBEPXHOCTh JIIUHOM / ® 1,75 hpmay, IUpHUHON b, paBHOM MIMPUHE MOABOANIETO KaHAaIa.
IToBepXHOCTH BOJOCIINBA CONPSITaeTCsl C BEPXOBOU IPaHbIO JYrod OKPY>KHOCTH paguycoM Rp, 3 0,2 hpay.
HuzoByto rpanps Bo1OCIINBA JOMYCKAETCS BBIMOIHITH BEPTUKAIBHO WM HAKJIOHHO (YroJ HaKJIOHa He
HOPMHPYETCH).

4.9.2. O0mas n1MHa mopora ¢ y4éToM pajauyca 3aKpyriIeHHs J0JDKHA yA0BIETBOPATH YCIOBUIO her, * 1,3
1,95 hpmax. TpeOoBaHUS K TOJBOASIIEMY KaHATY aHAJIOTUYHBI BOJIOCIUBY C IIOPOTOM TPEYTOJIBHOTO

npoduIs.

4.9.3. JlomyckaeMble COOTHOIICHHSI HOPMUPYEMBIX Pa3MepOB BOJIOCIUBA U TTapaMeTpoB moToka: h/P £
1,5; h/[,<0,6; P2 0,15 M; b3 0,3 M; hyin = 0,06 M unu 0,03 5 11 = (3, 4) hpax.

4.9.4. OcHOBHOE ypaBHEHHE pacxo/a I BOJOCINBA C TOPOTOM HPSMOYTOJIBHOTO MPOGUIIS UMEET BUJ

w2hic, ¢y o

27)
Pacuérubie popMysbl HIMEIOT BUJIL:
TIpH M3MEPEHMSX PACX0a B M /C
Q=1,705C, x Cp x b x h*?, (28)
TIPH H3MEPEHHSIX PACXO/IA B M°/d
Q=6138C, x Cp x b x h*"2. (29)

BOJIOCJIUB C IIOPOI'OM IIPSIMOYI'OJIBHOT'O ITPO®IJIA C 3AKPYTJIEHHON BXO/HOM
KPOMKOU



—_—
- il
* FIAIIII T 77

FAf 2 i o G A

PP PP PR Rr T P e R Frr e L Fa gy

Puc. 9

B pacuétHbix hopMyiax B Ka4eCTBE NEHCTBUTEIHLHOTO 3HAUYCHUS IIIMPUHBI TOPOTa b MPUHUMAIOT
HaMMeHbIIEee U3 U3MEPECHHBIX 3HAUYCHHUI IIUPUH B CEYEHUX, cooTBeTcTBYIOmUX (Rp + 0,05) M; 0,33 /;;
0,50 /, oT BXOZHOTO TOpLIA IOpOTa.

4.9.5. KoaddurueHT pacxoaa ¢cq ONPEAesSIoT o Gopmyrie

ca= (1 - 0,0061,/b) x (1 - 0,003/,/h)*? (30)

WM 110 Ta0. 3 NPUIIOKEHHUS.

h

Koaddunment ckopoctu nmoaxona C, BEIOUPAIOT B 3aBUCUMOCTH OT COOTHOIIICHUS P 110 12611 2
TPUIIOKEHUSI.

4.9.6. CBOOOIHOE UCTEUCHUE YePEe3 BOJAOCIUB C IIOPOTOM MPSIMOYTOIHHOTO TPOQHIIS 00ECIIeUHBACTCS
npu

h £ 0,63 mug h/P <0,5;
h £0,75 nns h/P = (0,5 | 1,0);
h £ 0,80 ma h/P > 1,0.

4.10. JIoTkM KpUTHUYECKON IITyOUHBI C TOPJIIOBUHOM MPSIMOYTOJIBHOIO MTONEPEYHOr0 CeYeHUs (JIOTKU
Bentypn)



4.10.1. JIOTKM KpUTHYECKOW TITyOHUHBI C TOPIIOBHHOM MPSIMOYTOIHFHOTO TIONEPEYHOTO CEYCHUS (JIOTKH
BenTypn) npeaHa3HadeHsl JUIsl K3MEPEHUH pacxo/1a )KUKOCTH B €CTECTBEHHBIX BOJOTOKAX M KaHalIax
IPOU3BOJIBHON (YOPMBI, MPEUMYILIECTBEHHO MPSIMOYTOIBHOIO ce4eHUs. PekoMenayeTcss NpuMEeHsTh
JIOTKH JBYX TUIOB: ¢ OOKOBBIM C)KaTHEM IIPU FOPU30HTAIBHOM JHE (0e3 mopora) (puc. 10a) u 6e3
OOKOBOTO C)KaTus ¢ JOHHBIM IoporoM (puc. 100). JIoTku nepBoro trma peKOMEHIYIOTCS ISl U3MEPEHUN
pacxoza B3BECEHECYIIUX KHUAKOCTEH.

4.10.2. KoHCTpYyKIIUS U pa3Mephl JIOTKOB KPUTUUECKOU TTyOHHBI JIOJDKHBI YIOBJIETBOPSTH CJIETYIONAM
YCIIOBUSIM:

MOJIBO/ISIININI YYACTOK KaHaJIa JOJHKEH OBITh PSIMOJIMHEHHBIM Ha PacCTOSHUU F 3 6 hyax (cM. puc. 10).
ConpspxeHue TOpJIOBUHBI JIOTKA C MOJBOASAIIUM YYACTKOM BBIMIOJIHAIOT B BUJIE KPUBOJIUHEIHOTO
KOH(Y30pa ¢ BEPTUKAIBHBIMY CTEHKAMH, OUepUeHHBIMHU 110 paauycy R =2 (B - b) qmunoit I, = 1,32 (B -
b). Paccrosinue oT Hayana koH(y30pa A0 OTBEPCTHS WU IIETU B CTEHKE MOABOIAIIETO yYacTKa KaHala
JUTSL COOOIIICHHS C YCIIOKOUTEIIBHBIM YCTPOHUCTBOM JTOJKHO COCTABIATE /] (@ 3 hiax.

['opnoBuHa JI0TKA ¢ TOPU30HTAJIBHBIM JHOM U BEPTUKAIbHBIMU MapaJUIEIbHBIMU CTEHKAMM JI0JKHA
nmeTs Yy [ = (1,5 | 2,0) hpay. )1 J0TKA ¢ JOHHBIM CXKATHEM JTOJDKHBI coOmroaarbest ycnosus: P2 0,15
M; R; = 4P. BeixoaHoii yuactok amuHoi D = 3 (B - b) momken uMeTh BepTUKaIbHBIE PACXOIAITUECS
cTeHkU. Ecnu moTepu Hanopa nmpu MCTEUYECHUH U3 JIOTKA HE JIMMUTUPOBAHBI, JOITYCKAETCS YMEHbBIIIEHUE
JUIMHBI BBIXOJIHOTO ydacTka D BIBOE NpH COXpaHEHUH TAHT€HCA yTIJla PACIIUPEHUs CTEHOK B IJIAHE HE
6omnee 1: 6.

CXEMbBI JIOTKOB BEHTYPH
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a - ¢ OOKOBBIM CXKAaTHEM IIOTOKA,

0 - ¢ moporomM 6e3 6OKOBOTO C:KaTHsl TOTOKA

Puc. 10

4.10.3. IlIupuna ropaounsl JoTKa b * 0,1 M. Hlupuna nonBozsiero yuactka kanana B £ 5,0 m.
MakcumanpHBIM HAmoOp HaJ THOM TOPJIOBHHBI HE AOJKEH ObITh OoJee 2,0 M miu 3 b.

4.10.4. Pacxon uepes 10TOK BeHTypu B 00111€M ClTydae ONpeaesstoT M0 ypaBHEHUIO

A2, .b. k372,
¢=TFS Cps -

4.10.5. Pacuérnbie ¢hopMyIbl pacxoa:

TIPH H3MEPEHHSIX B M°/C

Q=1,705C, x Cp x b x h*?, (32)

3
MIPU U3MEPEHUSAX B M~/4



Q=6138C, x Cp x b x h*~ (33)

JlelicTBUTEIbHOE 3HAUCHUE IHUPUHBI TOPIIOBUHBI JIOTKA MPH pacu€Tax MPUHUMAIOT COTJIACHO YKa3aHHUSIM
B1.4.94.

4.10.6. Koadpduument pacxojia cq onpenenstoT 1no gopmyie (30) win o tadi. 3 npuiioKeHus.
4.11. Jlotku [Tapmania

4.11.1. Jlorku ITapmanna npeaHasHaueHsl Juisl U3MEPEHUs PacXo/ia KUJIKOCTH B KaHaJlax
HOPSAMOYTOJIBHOTO MONEPEYHOro cedyeHus. Ix MokHO TakxkKe MPUMEHATh JUIsl U3BMEPEHUH pacxona B
KaHanax TpaneuenialbHOro CE4eHUs U B €CTECTBEHHBIX BOJOTOKAX.

4.11.2. Cxema notka [Tapmasia npusesneHa Ha puc. 11. B otimmuue ot notkoB Bentypu stotku Iapmanna
Pa3au4HOM MPOIYCKHON CIIOCOOHOCTH HE SABJISIOTCS T€OMETPUUYECKU NOJJOOHBIMU U UX FU/IPaBINYECKHe
XapaKTEPUCTUKH OBLIM SKCIEPUMEHTAIBHO MONYUEHBI JJIs ONPEEIEHHBIX HOPMAJIN30BaHHbBIX
TUIIOPAa3MEPOB.

B Tabn. 4 npuBeneHs! pa3Mepbl HOPMaJIM30BaHHBIX JOTKOB [lapmania. DTUMU pa3MepaMu clieayer
PYKOBOJICTBOBATHCSA IIPH UCIIONIB30BaHMH J10TKOB Ilapiuania.

4.11.3. [Ipu conpskeHNH ¢ MOABOIAIIMMU KaHaJaMH, IIHPHUHA KOTOPBIX OTIMYaeTCs OT pa3Mepa By, B
TabI. 4, clielyeT NPUMEHATh conpshkeHus. DopMa ConpsAraroImx EMEHTOB B IJIaHE 3aBUCUT OT
cootHowenus Li/b. Ilpu Li/b * 4,4 MmoxxHO ucnonb30BaTh 100y10 ¢popmy, ipu Li/b ot 4,4 10 2,4 MOxKHO
MPUMEHSITh NPSIMOJIUHENHBIE CTEHKH C yTJIoM HakinoHa 45°, npu Li/b ot 2,4 no 1,14 pexomennyercs
HCIIOBh30BaTh 3aKPYTAEHHBIC B IVIAHE CTEHKH C paanycoMm 3akpyrienus R =2 (B - By) (em. puc. 11).

JIOTOK ITAPIIAJIJIA
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Ecnu mmpuna noaoasmero kanana B, < By, To conpspkenue npu B - B, = 0,3 M 111 totkoB NN 1-10 u
B - Bx= 0,6 M 1151 notkoB NN 11-21, crienyeT ocymecTBIsATh HPU MOMOIIM MPSAMOJIUHEHHBIX B IJIAHE
CTEHOK C YKIOHOM My 1:15. Ilpu B; - By GosbIle yka3aHHBIX MPEAEIOB CIEAYET PACCMOTPETh
BO3MOXHOCTh IpUMeHeHus JioTka [lapinamia gpyroro Tunopasmepa.

B tabnuie 4 ykazaHbl Tak)ke MUHAMATbHBIC 3HAUCHUSI THHBI L) BEIXOIHOM ceKIuu u e€ mupuHsl By, B
3aBUCHMOCTH OT IIUPUHBI OTBOSIIETO KaHala UX MOYKHO YBEJIIMUMBATH 10 HEOOXOAMMOTO 110 MECTHBIM

yCIIOBUSIM 3HAYEHHsI, COXpaHss yKazaHHbINA TaHreHC HakioHa K ocu (1:6). BeicoTy cTteHok D n0TKOB
[NTapmania cinenyer NpUHUMATD UCXO/S U3 MECTHBIX YCIOBUH, HO HE MEHEe

D =hmx-0,2M

4.11.4. Pacxon uepe3 sotok [lapirasna B o01iem cirydae onpenesisitoT Mo ypaBHEHUTO

Q=Cobh" (34)

Pacuérnbie hopmynel pacxona:

TIPH H3MEPEHHSIX B M/C



TIPU M3MEPEHHSIX B M°/4

Q:C()b hn,

Q=3600 Cobh".

(35)

(36)

3naueHus koapounuenta Cy, CTENEHU N, a TAKXKe Mpeieibl u3MepeHuit 10TkoB [lapinanna npuseneHs! B

TadII. 5.

4.11.5. Jlorku [Tapimania cieayeT NpUMEHSITh B peKUME CBOOOIHOTO (HE3aTOIUICHHOTO) UCTEUCHHMS.

3HaueHUs MMpEACIbHOIO OTHOCUTEIIBHOI'O 3aTOIICHUA hn COCTaBJIAIOT: 1JidA JIOTKOB C I.HPIpPIHOfI

ropsioBuHbl b 10 1,0 M (NN 1-7 tabun. 4) h, = 0,6, nns notkoB ¢ b ot 1,0 1o 2,4 M (NN 8-13) h, = 0,7, ms

70TKOB ¢ b > 2,4 M (NN 14-21) h; = 0,8.

4.12. OTKIIOHEHHS OT pa3MEPOB UM UX COOTHOLIEHUH, HE YKa3aHHbIE B COOTBETCTBYIOIIMX IYHKTaX
pazznena 4, MOKHO CUMTaTh IOIyCTUMBIMHM, €CJIM OHHU HE IIPEeBBIIIAIOT 1,5% OT HOPMUPOBAHHBIX

3HAYCHHUH pa3MepoB (COOTHOIICHUT).

OcHoBHbIE pazmepsl J10TKOB [lapmaJnia

Tabmnura 4

NN Bxoaunas cexius CeK1¥si TOPIIOBUHBI Brixomnas cexius
L, I, B, b L. P, L, B, P,

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 4,47 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 18,53 5,89 18,53 15,24 1,83 0,686 6,10 17,27 0,305




OcHoBHbIe XapakTepucTukn J0TKoB [lapmasia

Taobnuma 5

NN [lupuna 3HaueHus 3HaueHus N3mepsiemble MakcumainbHbie
ropyoBUHEI b, M |k03dunmenta Coy CTEIICHU pacxosl M°/c 3HAYEHUS BEPXHUX
YpaBHEHU U Mun. | Makc. Qmax | TPEAEIOB UBMEPEHUI
pacxoman Qumin Haropa hy 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 1,5 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

[TpuBenennsie B Tabnuie 3HaueHU K03 umrentoB pacxona Co u mokazareneii CTerneH:u n MOKHO
HCIIOJIb30BaTh, €CIIM OTKJIIOHEHHE (PAKTHUECKON IUPUHBI TOPIIOBUHEI JJOTKA OT YKa3aHHOM B TaOJIHIle HE

npessiaet + 5%.

5. TPEBOBAHMS K YCTAHOBKE CPEJICTB U3MEPEHUI YPOBHSI

5.1. Pacxomomepsl co CTaHJApPTHBIMU BOJOCIMBAMU U JIOTKaMH JIOIYCKAETCs KOMIUIEKTOBATh
OyHKOBBIMHU, EMKOCTHBIMU, TEH30METPUUECKUMU, aKyCTUUECKIMH yPOBHEMEPAMU, TU(MaHOMETPAMH -
ypOBHEMEpPAMH, a TAK)KE LITPUXOBBIMU MepaMH (YPOBHEMEPHBIMHU peiikamMu). BeIOOp KOHKpETHBIX
CPEICTB U3MEPEHUN YPOBHA 3aBUCUT OT YCIOBUN U3MEPEHHUN U JOIYy CKAEMOM MOTPEIIHOCTH

pacxozomepa.

5.2. CpenctBa u3MepeHUN yPOBHSI IOJKHBI YIOBICTBOPSITH:

OyMKOBBIE YPOBHEMEPHI U YpPOBHEMEPHI 001IenpoMbItiuieHHOro HazHayeHus - [OCT 15983-81;




nupmarnoMeTpsl - ypoBHemepsl - 'OCT 18140-84;

AKYCTHYCCKUEC YPOBHEMECPBI, YPOBHCMEDPHI C TIOTPYKHBIMHU JATUUKAMHU, d TAKKE IITPUXOBBIC MEPBI JJINHBI
- TCXHUYCCKHUM YCIIOBHSAM Ha JAaHHBIC BUIbLI CPCIACTB I/I3M€peHI/II‘/’I.

5.3. JlonmyckaeTrcst IPUMEHSATh UTOJIbUAThIE PEHKU C HOHUMYCOM, KPIOUKOBBIE PEHKH, ITbe30METPUUECKUE
TPpyOKH CO LIKaJION U APYTHe CPEACTBA, IPOIIEAIINE UCIIBITAHNUS B YCTAHOBICHHOM IOPSIKE.

5.4. Ha oOpekTax, He UMEIOIINX UCTOYHUKOB BHEIIHETO YHEPTOCHA0KEHUSI, TTPH HEOOXOITUMOCTH
obecIeyeH sl HeIPEePhIBHOTO (CUCTEMATUYECKOI0) KOHTPOJIS CJIEAYET IPUMEHATh MEXaHUUECKUE U
9NEKTPOHHBIE (C ABTOHOMHBIM MUTAHUEM ) TIPUOOPBIL.

5.5. I'panynpoBKy 1Ikaia npuOOpPOB NPOBOJIAT B €AMHUIIAX pacxoja (M’/c, M*/4), a TaKoKe B MPOLEHTaX OT
BEPXHETO Ipejiena u3MepeHuii o pacxony. Jlomyckaercs rpagyupoBka ypoBHEMEPOB B €IMHULAX JJINHBI
(M, MM).

5.6. CpexncrBa uBMEPEHUH YPOBHS, BXOJALIUE B CUCTEMY [IEHTPAJIIM30BAHHOTO KOHTPOJIS U YIIPABICHUS,
JIOJIKHBI IMETh CTaHIAPTHBIA TOKOBBIN, YACTOTHBIM WJIM KOJAOBBIN BBHIXOIHOW CUTHAJL.

5.7. YpoBHeMepHI WM UX YyBCTBUTENIbHbIC 3JI€eMEHTHI (OyIKH, THEBMOMETPHUECKUE TPYOKH)
YCTaHaBJIMBAIOT B yCIIOKOMTENBHBIX KOJIOAAX, HUMIAX M COCYaX, yAOBIETBOPSIOMINX TPEOOBAHUSM II.
4.1.11.

5.8. TpeboBaHMs K yCTaHOBKE aKyCTHUECKUX YPOBHEMEPOB (PacxoJOMeEpOB)

5.8.1. AkycTtuueckue ypoBHEMEPHI CleAyeT NPUMEHATh B OCHOBHOM NPH U3MEPEHHUH pacxo/ia
HedTecoaepKalX U APYTUX MPOMBIIUIEHHBIX CTOYHBIX BOJ|, COAEPKAIIMX BEIIECTBA, HATUMAIOUIIE Ha
MIEPBUYHBIC IPEOOpaz0BaTEIN yPOBHEMEPOB (OYHKH, TPYOKH, CTEP>KHH ), T.K. OHH SBIISIOTCS
OECKOHTAaKTHBEIMH MPUOOPAMH B HE UMEIOT 3JIEMEHTOB, COTIPUKACAIONINXCS CO CTOYHOHN KHUIIKOCTBIO.

B paac CiiydacB aKyCTHUYCCKUC YPOBHCMEPBL MOKHO IIPUMCHATD U [P UBMCPCHHUH pacxoaad rOpoOaACKUX
CTOYHBIX BO.

5.8.2. Akyctuueckue npeoOpazoBaTeIn ypOBHEMEPOB ClIElyET pacrojararh, Kak IpaBuilo, B
ypOBHEMEPHBIX Kojoauax (cm. puc. 12A). Ecnu pasmepsl kononua menee 0,7x0,7 M, To U1 yCTaHOBKH
npeodpa3oBaresist yCTpauBaoT CelHaIbHbIE TPUCIIOCOOICHHUS, KOHCTPYKIIUH KOTOPBIX IIPUBOAATCS B
9KCIUTYyaTallMOHHOM TOKyMEHTAlMU Ha ypoBHeMep. JlomyckaeTcs yCTaHOBKA aKyCTHYECKUX
npeoOpa3oBaTesieil HeMOCPEICTBEHHO HaJl TIOBEPXHOCTHIO JKUAKOCTH B IMOJABOASIIEM YYaCTKE JIOTKA WITH
BojlocsiMBa (cM. puc. 12B), Ho B 3TUX ciyyasx He0OX0/IMMO MPEAYCMOTPETH MEPHI 110 MPEAOTBPAIICHUIO
oOMep3aHus U OTJIOXKEHUS MHESI B HUXKHEH 4acTH npeoOpa3oBaTes.

Paccrostaue H, ot HikHEH yacTH (TJIOCKOCTH OTCU€Ta) aKyCTHUYECKOT0 mpeodpa3oBaterns 10
MaKCUMaJIBLHOTO YPOBHs KHUJAKOCTH B KaHale (KOJIO/IE) 3aBUCUT OT KOHCTPYKIUU TipeobpazoBarens. Kak
npasuio, Hy, = 1,0,0,5 M.

5.8.3. Ilepenaroniue mpeodpa3oBaTEIH aKyCTHUCCKUX YPOBHEMEPOB CIIAYET paciioyiaraTh B
OTaIUIMBAEMBIX TTOMEIIeHMIX (OyIKax, mkadax). Paccrosiaue oT nepBUYHOTO PeodpazoBaTes 10
TMepearolero npeoodpa3oBaTens 3aBUCUT OT KOHCTPYKIIMH ypoBHeMepa. Kak mmpaBuiio, OHO HE JI0JIKHO
npeBsimaTh 50-70 M.

5.9. TpeboBaHus K yCTaHOBKE TM(MaHOMETPOB - YPOBHEMEPOB

5.9.1. ludpmanomeTpsl - ypOBHEMEPHI YCTAHABIMBAIOT, KAK MPABUIIO, [I0 CXEME MTHEBMOMETPHUECKUX
(6ap6oTaxxnbIX) ypoBHEMEPOB (pHuc. 13) uinum o cxeme "nox ypoBeHs" (puc. 14).



5.9.2. IIneBmomMeTpuueckue (6apooTaxHbIE) yPOBHEMEPHI MOTYT OBITH C IIEHTPAIM30BaHHbBIM (puc. 13a)
WJIN aBTOHOMHBIM (puc. 130) HCTOYHHUKOM CKaToro Bo3ayxa. B kauecTBe IEHTpaTM30BaHHOTO UCTOYHHUKA
CKaToOro BO3/yXa MCIOJIb3YIOTCSI, HAIPUMED, CETh [10/1a4M BO3/1yXa B @9POTEHKHU WA IPOMBIIIIEHHbIE
CETH CKATOro BO3yXa. B KkauecTBe aBTOHOMHBIX HCTOUHUKOB MOKHO IIPUMEHATH MUKPOKOMIIPECCOPBI, &
TaKXke OaJIOHBI C CKATHIM BO3AYXOM MM MHEPTHBIM I'a30M.

5.9.3. CoenuHuTENbHBIC TUHUN AU(PMAHOMETPOB - YPOBHEMEPOB C THEBMOMETPUYECKIUMHU TPyOKaMu
JOJKHBI OBITH BBINOJIHEHBI U3 TPYO BHYTpeHHUM AuaMeTpoM 8-10 MM U YJI0’KEHBI ¢ YKIIOHOM He MEHee
0,01 (moawém ot TpyOKH K nudmanomeTpy). yiMHA COSTUHUTENBHBIX JIMHUN HE TOJDKHA TpeBbimath 100
M.

5.9.4. TIneBMOMETpHUYECKYIO TPYOKY YCTaHABJIMUBAIOT TAK, YTOOBI INIOCKOCTh HUKHET0 o0pe3a eé
COBMa/iaja ¢ II0CKOCThIO IpeOHs BOJOCINBA WM JTHA JIOTKA.

CXEMA YCTAHOBKU AKYCTHUYECKOI'O YPOBHEMEPA
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1 - akycTuyeckuit mpeodbpazoBaTelnb, 2 - Iepeaaronuii mpeoopa3oBarensp, 3 - kKaHall, 4 - ypOBHEMEPHBIN
KOJIOJIell, 5 - MPUOOPHBIN mKad.



Puc. 12

CXEMbI YCTAHOBKHM THEBMOMETPUYECKHNX YPOBHEMEPOB

e |

a-c¢C HOH&‘IG?I BO3yXa U3 NCHTPAJIU30BAHHOI'O HCTOYHHKA,
0 - C aBTOHOMHBIM HCTOYHHUKOM CXKATOI'0 BO3yXxa.

1 - U3MepUTENbHBIN JIOTOK WJIA BOJOCIHUB; 2 - YCIIOKOUTEIBHOE YCTPOUCTBO; 3 - MHEBMOMETPHUUECKAS
TpyOKa; 4 - OT UCTOYHHMKA CKATOTO BO3/AYXa; 5 - yCTPOMCTBO AJIsI KOHTPOJIS pacxo/a Bo3ayxa; 6 -
nudmanoMeTp; 7 - TpyOKa mojadyu Bo3ayxa; 8 - MUKpOKoMIIpeccop (BapuaHT); 9 - 6a/ioH CO CKaThIM
Bo3yxoMm; 10 - pegykTop.

Puc. 13

5.9.5. Pacxox Bo3ayxa, oJaBaeMoro B COSTMHUTEBHYIO JTMHUIO, TOJDKEH ObITh He Oosee 0,5 em/e.
JlaBneHre BO3ayXa JOJDKHO MPEBHIIATh JaBJIeHUE B IIockocTh otcuéra Ha 500 I1a (50 KFC/Mz) npu
MaKCHMAaJIbHOM YPOBHE B YCIIOKOUTEIILHOM KoJone (aumie). st mudpMaHOMETPOB- ypOBHEMEPOB,
paboTarouux npu temmneparype Huxe Munyc 5°C, Bo3yX, Mo/IaBaeMblil B COEIMHUTEIbHYIO JTUHUIO,
JOJDKEH OBITH OCYIICH MPH MIOMOIIN CHITHKATesIsl FITA UHBIM CITIOCOOOM.



5.9.6. [Ipu ucnosnp30BaHUY UEHTPAIUIOBAHHOTO UCTOYHHKA CKATOTO BO3AyXa HA COCTMHUATEIBLHOMN
muHuM (10 AuMaHOMEeTpa) ClIelyeT YCTaHABIIUBATh PETYIIATOP BO3AyXa (MU PEryIHPYIONINe BEHTHIIH)
U pOTaMeTp WJIM KOHTPOJIbHBIN cTakaHUUK (IIy3bIPKOBBIH pacxojoMep) il MHAUKALMHY pacxoja
Bozayxa. [Ipu ucnonszoBanuu 0amioHa ¢ CKaTbIM BO3AYXOM, KPOME TOTO, CIAEAYET MPEAYCMOTPETh
pemyKTOp.

[Ipu ucronb30BaHUKM MUKPOKOMIIPECCOPA 0CTATOYHO, KaK MPaBUIIO, YCTAHOBUTH KOHTPOJIbHBIN
CTaKaHYMK U BEHTWJIb WIH KPaH.

5.9.7. YcranoBky audmanomMeTpa "Moj| ypoBeHb' HCIONB3YIOT B CIyyasx, KOrjia KaHall ¢ JIOTKOM WIIH
BOAOC/IMBOM IIPOXOJIUT B HACBIIIN HUJIN BOIH3H JIOTKA WU BOAOCIMBa UMCCTCH I10BAJIbHOC UJIN
3ari1y0JeHHOe IOMELeHNe, HalpUMep, HacoCcHasl cTaHuus (puc. 14).

5.9.8. CoenunuTtenbHble TMHUM TU(PMaHOMETPOB, YCTAHOBJICHHBIX "TOJ YPOBEHB'", BBIMOTHIIOT U3
TpyOOK BHYTPEHHUM JMaMeTpoM He MeHee 20 MMm.

VYKIJIOH COeTMHUTENIBHBIX JIMHUM JOJKEH OBITh He MeHee 1:10 ¢ mogbéMOM OT YCIIOKOUTEIBLHOTO KOJIO1IA
(ammm, cocyna) k audmanomeTpy. JrMHA COeTMHUTENBHOMN JIMHAN HE TOJDKHA MPEBImaTs 30 M.

5.9.9. Ilpu usMepeHusx pacxo/a 3arpsi3HEHHON KUAKOCTH Ha COCTUHUTEILHON JIMHUU TTepeN]
TU(MaHOMETPOM yYCTAHABINBAIOT OTCTOMHBIN COCY M IIPUCIIOCOOICHHE TS TPOMBIBKH JTHHHH YUCTON
BOJIOM.

5.9.10. YpaBHUTENBHBIH COCY/, MOAKIIOUEHHBIN K MOJIOCTH HU3KOTO JAaBJICHUS AU(PMaHOMETpa,
yCTaHABJIUBAIOT TaK, YTOOBI )KUAKOCTH B HEM ObIJIa HA YPOBHE TUIOCKOCTH OTCUETa H3MEPHUTEIHHOTO
yCcTpoiicTBa (Ha YPOBHE JHA TOPIOBHHEI JIOTKA WJIM TTOPOTA BOJOCIIHUBA).

Boszne nudmanomeTpa HE0OXOUMO YCTAaHOBUTH pernep (MapKy) IJist IPOBEPKU 3TOTO YPOBHS.

5.10. TpeGoBaHusl K yCTAaHOBKE YPOBHEMEPOB C NOTPYKHBIMH JaTUUKaAMHU.

5.10.1. [lorpy>Hble JaTYUKU, HAIPUMEP, C TEH30UYBCTBUTEIHHON MEMOPAHOM, CII€IyeT yCTAaHABIUBATh

TakK, YTOOBI INIOCKOCTh OTCUETA YPOBHSI COBIIAjajla C TOPU3OHTAILHON TVIOCKOCTHIO Ha yPOBHE IOpora
BOJIOCIIMBA WUJIM JIHA JIOTKA.

CXEMA YCTAHOBKU JUOMAHOMETPA "IIOJ YPOBEHb"



| - yCIOKOUTENBHBIN KOIOAEL
2 - coeuHUTENbHAS JTMHUS

3 - KOHTpOJIbHAS TPYyOKa

4 - OTCTOWHBIN COCY T

5 - YpaBHUTEIBHBIN COCY [

6 - mudhMaHOMETp

Puc. 14

5.10.2. TTorpy»xHble TaTYUKU YPOBHS COSAMHSIOT C OJIOKOM MUTAHUS U U3MEPUTEIHHBIM
npeoOpaszoBaresneM JuHuel cs3u. Hanbonblee paccTosiHUE OT JaTYUKA 10 U3MEPUTEIHHOTO
peoOpa3oBaTeIst 3aBUCUT OT COMPOTUBIICHHUS JIMHUH CBSI3H.

5.10.3. IIpu u3MepeHusx ypoBHs 3arpsi3HEHHBIX J)KUKOCTEN, HAIPUMEP, HEOUMILEHHBIX CTOYHBIX BOJ
MOTPY>KHOM JJaTUMK JTOJIKEH ObITh CHA0XKEH 3aLUTHBIM OJIOKOM, MTPETOXPAHSIONIUM UyBCTBUTEIbHbII
2JIEMEHT JAaTYuKa OT COIPUKOCHOBEHMSI C U3MEPSAEMOM KUAKOCTHIO.

5.11. Yka3anus mo o0paboTKe BBIXOJHOTO CUTHAJIA yPOBHEMEPA U TOJIyYSHHS 3HAYEHU CyMMapHOTO
pacxona (00bEMa) KUIAKOCTH

5.11.1. BeixogHble CUTHAIBl COBPEMEHHBIX YPOBHEMEPOB MPONOPLMOHAIBHBI, KaK IPABUIIO, YPOBHIO
KUAKOCTH. J{71s OTydYeHus 3HAaYCHUI pacxo/ia U 00bEMa U3MEPSIEMOH JKUKOCTH MTPUMEHSFOT HECKOJIBLKO
CIIOCO0OB.

5.11.2. IIpu HanU4YMK BTOPUYHOTO CAaMOIUIIYIIEro MpUOOpa NPUMEHSIOT paBHOMEPHBIE POLICHTHBIE
mikaisl (auarpammsl), 100% KOTOPBIX COOTBETCTBYIOT BEPXHEMY Ipeey U3MepeHus yposHemepa. [lpu
00paboTKe AUarpamMm IMoJIb3YIOTCS IPayUPOBOUYHBIMU TaOINIAMH, COCTABIEHHBIMU /7151 TAHHOTO



pacxomomMepa (¢ yu€ToM mapaMeTpoB BOJOCIUBA MM JIOTKA). TakuM CITOCOOOM ITOJTYYarOT JOCTOBEPHBIC
JIAHHBIC O pacxojie U 00BEME KHUIKOCTH, HO 3TOT CIOCO0 JIOCTATOYHO TPYIOEMOK, a €ro IOCTOBEPHOCTh
3aBUCHT OT KBaJIH(UKAIIMH UL, 00padaTHIBAIOIIUX TUATPAMMBI.

5.11.3. Ilpu HeoOXOAMMOCTH TOTYYESHHUS CUTHAJIA IPOITOPIIMOHAIBHOTO PACcX0y B CXEME pacxoioMepa
He0o0X0IMMO MPeAYCMOTPETh HEMUHENHBIN peodpazoBaTellb, HACTPOIKY KOTOPOTO ClIeyeT IPOBOAUTD,
WCIIOJIB3Ys TPAAyUPOBOYHbBIE TAOIUIIBI JAHHOTO pacxoaoMmepa. [Ipu HAIMYMy HETUHEHHOTO
npeoOpasoBaress B CXeMy pacxoJoMepa cielyeT BKIIYaTh CyMMAaTop JUIsl MOTy4eHus 3HaueHui o0bEma
KHUJIKOCTHU 3a ONPEIENIEHHBIN OTPE30K BPEMEHHU.

5.11.4. Ilpu Hanuuuu Ha 00BEKTaX BOAOCHAOXKeHUs win kananu3anuu [I9BM B cxeme pacxogomepa

Heobxoumo npeaycmorpers yeraHoBky ALTI (ananoro-uudposoro npeodpaszoBatessi) U JIMHUIO CBSI3H K
I[I9BM.

6. TPEBOBAHMS K KBAJIM®UKALIMA UCITIOJIHUTEJIEW U TEXHUKE
BE3OITACHOCTH PABOT

6.1. IsmMepeHus pacxosa )KUAKOCTH TP MOMOIIH BOJOCIHBOB U JIOTKOB JIOJKHBI IIPOBOJIUTH
UCIIOJIHUTEIIN, UMEIoIINe 00pa30BaHUE HE HHXKE CPEJIHETO CHELUAIBHOI0, H3YYMBILINE HACTOSALIYIO
PEKOMEHIALUI0, HHCTPYKIMH 10 SKCIUTyaTalluu CPENCTB U3MEPEHHM, IIEPEUNCIICHHBIX B pash. S.
6.2. I1pu 060py/10BaHNM BOJOCIMBOB WJIU JIOTKOB CPEACTBAMHU U3MEPEHHUH YPOBHSI dKHUIKOCTH,
BXOJALUIMMH B COCTaB aBTOMATU3UPOBAHHOIO WM AUCTAaHLIMOHHOIO KOHTPOJIA U YIPABICHUSA U
TpeOyIOIUMH HAJTMYHUsI ICTOYHUKOB 3JIEKTPOIHEPTUH, HCIIOJHHUTEINH, BBIMTOIHSIIONIME U3MEPEHNS,
TOJDKHBI IPOXOJUTH CIELHAIbHBII Kypc HOATOTOBKH MO 00CIyKMBaHHIO 3THX IIPUOOPOB.

6.3. McnionHuTenu, npoBoasiye o0paboTKy U yu€T pe3ylbTaToB U3MEPEHHH, JOJIKHBI ObITh 00yUYeHbBI
TEXHOJIOTMH Pacy€TOB U 0OpAILEHHUIO C UHAUBUIYaIbHOMN BEIYUCIUTENBHON TEXHUKOM.

6.4. K BBIITOJIHEHHIO U3MEPEHHUH PaCX0/1a KUIAKOCTH JOITYyCKAIOT JIMLL, ITPOIIECIIINX HHCTPYKTAXK 10
TEeXHHUKE 0€30I1aCHOCTH, IIPU YCJIOBUM BBIIIOJHEHUS I1.11. 6.1.-6.3.

7. BBINOJHEHUE U3MEPEHUM

7.1. YcnoBust BBIMIOTHEHUS U3MEPCHHIT

7.1.1. KoHCTpYyKIIMIO BOAOCIMBA UM JIOTKA BBIOUPAIOT € yUETOM:

MaKCHMaJbHOTO U MUHUMAJIBHOTO PAacX0/1a )KUIKOCTH B KaHaJle UM BOAOTOKE;

MaKCHUMaJIbHOM CKOPOCTH MOTOKA Ha y4aCTKE pa3MELICHUs pacX0d0Mepa;

(hopMbI M pa3MepoOB ydacTKa KaHalla WM BOJI0TOKA, KOHCTPYKIIMK OOJUIIOBKH WJIM KPEIUICHUS PYCIa;

MAaKCUMAaJIbHOT'O U MUHUMAJIBHOT'O ypOBHGfI KHUIOKOCTH,



pekrMa JIBHKEHHS B3BELICHHBIX U JJOHHBIX (BICKOMBIX) MEXaHUUYECKUX TIPUMECE;

HAJTMYHUS B KaHAJIC WM BOJOTOKE IUIABAIOIIET0 MyCOpa WIIH JIbJIa, BAMSIONIMX Ha TOKA3aHUS
pacxomomepa.

B kaHamax v BOJIOTOKaX, HECYIIUX B3BEIIEHHBIE H JOHHBIE IIPUMECH, IIPUMEHSIOT CYXKArOIINe
yCTpOHCTBA O€3 IOPOToB.

B BomoTokax, rjie BO3MOXKHO TOSIBJICHUE JIb/1a U IUIABAIOIIEro Mycopa, PEKOMEHIYeTCs IPUMEHSITh
BOJOCJINB UJIN JIOTOK C HOpOFOM, HO C MUHUMAJILHBIM 6OKOBI)IM CXXaTUEM ITIOTOKaA, HaHpI/IMep, BOJOCJINBBI
€ TIOPOTOM TPEYTOJIBHOTO U MPSIMOYTOIbHOTrO Ipoduis u p. C Leabio COKPAIEHUS MATEPUATOEMKOCTH
1 00BEMOB CTPOUTETHPHO-MOHTAXHBIX pabOT MOIOMPAIOT THIT BOIOC/IMBA WJIH JIOTKA, COOTBETCTBYIOIIIHIA
(dhopMe ceueHrs KaHalla UM BOJIOTOKa. Hampumep, B KaHaIax MpsMOYTOIbHOU (pOpMBI
MIPEAYCMAaTPUBAIOT Pa3MEIIEHNE BOAOCINBA C TIOPOTOM TPEYTOJILHOTO U MPSIMOYTOJILHOTO TTPOQHII,
JIOTKA KPUTUYECKON TITyOUHBI U T.11., @ B KaHaJaX TpareneuaanbHOro CeUeHHs - BOJOCIHB
TpaneneuaibHOu (GOopMBbI, MOPOT Tpanenen aibHOro npoduis U T.1. B kaHanax v BOJOTOKaxX ¢ MajibIMU
YKJIOHaMHU, TJ€ HET BO3MOXKHOCTH CO3/1aTh IOCTATOUHbIE Nepenabl YPOBHs KUIKOCTH B Obedax,
MPUMEHSIOT JIOTKU KpUTHUECKOU rimyOuHsbl. [Ipu Gonpuivx auamnazoHax u3MepeHui pacxonaa, npu
MIPOBEICHUH J1Ta0OPATOPHBIX HCCIIEAOBAHUN PEKOMEHIYETCS IPUMEHSATH TPEYTOIbHBIN BOJIOCIIUB C
TOHKOH CTEHKOM.

7.1.2. CpenctBa U3MEpEHUH YPOBHS AKHUJIKOCTU BEIOUPAIOT, UCXOS U3 PaCUETHBIX 3HAUCHU I
MaKCUMAaJILHOTO HAIopa, TOIMYCKAaeMBbIX TPeOOBaHUH K KJIACCY TOYHOCTH YPOBHEMEPOB, HATMUIUS
UCTOYHHUKOB 3JIEKTPOCHAOKEHUS HA YUACTKE pa3MEILCHHUsI PacXoIoMepa, a TaKKe IPUHUMAS BO
BHHUMaHHUE BO3MOKHBIE CITIOCOOBI cOOpa 1 00pabOTKH Pe3yIbTaTOB U3MEPEHUH.

Hanpumep, Ha KaHanax U BOAOTOKAX, PACIOJIOKECHHBIX BAAIN OT JMHHUHN 3JIEKTPOIepeaad U HCTOYHUKOB
C)KaToro BO3AyXa, PEKOMEHyeTCsl IPUMEHATh MPOCTEHIINe MEXaHUYECKHE YPOBHEMEPBI UITH IPHOOPHI C
aBTOHOMHBIM NUTaHUEM. B cucTeMax aBTOMaTH4ECKOro U AMCTAaHLMOHHOI'O YIIPABICHUS U KOHTPOJIS Ha
9HEprooOeCIeYeHHbIX 00BEKTaX MPUMEHSIOT CPEACTBA U3MEPEHHUH ¢ YHU(ULIMPOBAHHBIM BBIXOIHBIM
CUTHAJIOM, Hanpumep, EMKOCTHbIE, aKyCTUYECKHE U 2JIEKTPOMEXAHUYECKHE YPOBHEMEPHI U T.II.

7.2. Merouka pacyéra BOJOCIMBA U JIOTKA

7.2.1. Meroauka pacu€ra BOAOCIMBA WU JIOTKA 3aBUCUT OT HAa3HAYEHUS U YCJIIOBUH IKCIUTyaTallH
pacxomomepa. OCHOBHOM 3a1a4eii pacuéra ABIACTCS MOA00P ONTUMAIBHBIX Pa3MEPOB BOAOCIUBA WIH
JOTKA, 00€CIeUnBaIOINX COOIOICHUE IOMYCKAEMBIX YCIOBHH UX MPUMEHEHHUS, TIPOBEICHHE U3MEPEHUI
B paboueM jaMana3oHe U3MEpeHMi pacxoia pu 3aiaHHoi popme, ykiioHe U rabapuTax Mo ABOJSIIEro U
OTBOJIALIETO YYaCTKOB KaHaJla WK BOAOTOKA. Pa3inyaroT 1Ba OCHOBHBIX Ciydas pacdéra pacXxol0MEpOB:
JUIs IPOEKTUPYEMBIX KaHAJIOB M COOPY>KEHUHU U JI7Isl CYIIECTBYIOIIUX KaHAJIOB, BOJOTOKOB U
COOPYKEHHIA.

7.2.2. BepxHuil npeaen u3aMepeHNil pacxoaoMepa ¢ BOAOCIMBOM U JIOTKOM, KaK IPaBHUJIO, HA3HAYaroT
UCXOJS U3 33JJaHHOT0 MaKCUMAaJIbHOIO PAcXo0/ia U MPUHUMAIOT (B M/C tn M3/‘l) OnmxaimmM O0IBIIUM K
HEeMY U3 psaa BepxHux npeaenos usmepennit mo 'OCT 18140-84: 1,00; 1,25; 1,60; 2,00; 2,50; 3,20;
4,00; 5,00; 6,30; 8,00x10", rue n - moOOE 1IET0€ TIONOKHUTEILHOE WM OTPULATENbHOE uKcio. Hanpumep,
npu n = -1 psg 6yaer umets Bua: 0,100; 0,125; 0,160... M/c.

BerHI/Ie Ipeaciibl I/ISMepeHI/Iﬁ PacXxogoMEpoOB C BOJAOCIIMBOM HIIN JIOTKOM 0e3 00KOBOro CIKaTus,
Hanpumep, Ipru BOAOCIIUBEC C IIUPOKHUM ITOPOTOM IPAMOYT'OJIBHOTO UK TPCYTOJIBHOT'O HpO(j)I/IJI}I, MOXHO
IIPUHUMATDH PABHBIMHU OKPYTJICHHBIM 3HaAYCHUAM MaKCUMAJIbHBIX PACXOd0B.

7.2.3. MakcuManbpHBIH HallOp Ha BOAOCIIMBE WM JIOTKE YCTaHABIMBAIOT B PE3YyJIbTaTe THAPABIMYECKOTO
pacuéra KaHasa WK BogoToka. HeoOxonuMmelil iepenas ypoBHs B BEpXHEM U HIDKHEM Obedax s



MMPOCKTUPYCMBIX KaHAJIOB JOCTHUTaCTCsA KOHCTPYKTUBHO, HYTéM CO3aaHus neperaga Ha IHC KaHajla NI
0O0JIBIIIETO YKJIOHA OTBOJAIICTO YHaCTKaA.

Ha neiicTByromumx KaHagax U COOPYKEHHUSIX MAaKCUMaJIbHbBINA IOy CTUMBIA HAIOP HA MPEANOIaraéMoM
y4acTKe pa3MeIIeHUs pacxo0Mepa ONPEeIIIiOT U3 COOTHOIIEHU:

JUIA JIOTKA, HE UMCIOIIETO I1opora,
hmax £ hcmp - D,ﬂOH) (39)

IUTSL BOJIOCIIMBA MJTH JIOTKA C TOPOTamMu (BOJIOCIMB C TOHKOIM CTEHKOW C TPEYTOJIBHBIM MPOQHIEM TIOpOra
U T.IL.)

hmax +P £ hcmp - D)JOH- (40)

Jlyis kaHaIoB ¢ pacxoaoMm Jio 1 M/c JOITyCTUMOE TIpeBbIIeHne Do = 0,10 M; 1715 KaHAIOB C pacXoJ10M
orl no 10 M/c Djon = 0,20 M.

IIpoBepsroT TaKke BIMSHUE MOBBILEHHS YPOBHS HA MOATOILUIEHHE COOPY>KEHUI U CHUKEHHE UX
IIPOITYCKHOM CIIOCOOHOCTH B BepXHEM Obede KaHasa.

7.2.4. BpIcOTy MOPOTOB BOAOCIIMBA UITH JIOTKA OMPEAETSIOT TOA00pOM, ucxos u3 popmyisl (40) u
JIOTTyCKaE€MbIX COOTHOLIEHUI MEK/y BBICOTOM IOPOra U ypOBHEM KUJKOCTH B BEPXHEM U HUKHEM
Obeax, yCTaHOBICHHBIX B pa3/l. 4 UIsl KOHKPETHBIX BHJIOB BOJOCIIHBA U JIOTKA.

7.2.5. 3naueHus BEpXHUX MpeesioB u3mMepeHuit yposaemepoB Beioupatot mo ['OCT 18140-84 u3 psna:
100; 160; 250; 400; 630; 1000; 1600; 2000 MM, mpuHUMAs UX OIMKANIIUMU OOIBIIUMHU K 3HAYECHUSIM
MaKCHUMAaJbHO JOMYCTUMBIX HAMOPOB hpax.

7.2.6. lllupuny oTBEpCTHS BOJAOCINUBA C TOHKON CTCHKON WM IIUPUHY TOPIIOBUHBI H3MEPUTEIHLHOTO
JIOTKA BBIYMCIISIOT, TIOJIB3YSCh paCYETHBIMU (POpMYITIaMH, MOJCTABUB B HUX BMECTO Haropa h 3HaueHue
MPUHATOTO BEPXHEro npezaena uaMepenui. Hanpumep, aiig BogociavBa ¢ IpsiMOYTOJbHBIM BBIPE30M B
TOHKOM CTEHKE

"-—Q'ir-
2,953Coh, (41)

IJi1 BOOOCIIMBA € TPCYT'OJIbHBIM BBIPE30M B TOHKOH CTEHKE
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JUISL TPANeLlenAAIbHOTO BOJOCINBA C TOHKOM CTEHKOM

b =LW_
P o (43)

Jl7st GOJBIIMHCTBA BOJIOCIMBOB 1 JIOTKOB K03 duimenT pacxona Co HENOCTOSHEH BO BCEM AMAIa30HE
M3MEpEeHNH 1 3aBUCUT OT Haropa h. B atux ciyuasx B popmymnax uis onpeaeaeHus IUPHHBI OTBEPCTHS
BOJIOCIIMIBA MJIM TOPJIOBHHBI JIOTKA 3HaUeHUe Kodduipenta pacxona Co MPUHUMAIOT COOTBETCTBYIOIIMM
CpeiHeMY 3HAYEHUIO YPOBHS he, HIIN cpeJHEMY 3HaUEHHIO pacxona Qcp.

7.2.7. 1nst BOMOCIUBOB U JIOTKOB 0€3 OOKOBOTO C)KaTHsI, yCTAaHABIMBAEMBIX B KaHajaX MPSMOYTOJILHOTO
WIH TPANeNenJaTbHOTO CeUeHHs (BOJIOCIIMB C IOPOTOM TPEYTOIBLHOTO WITH MPSIMOYTOJILHOTO MPOQWIIS U
T.II.) 3HAYEHHE BEPXHETO Mpejiea n3MepeHuii pacxoaa Qpp, COOTBETCTBYIOLIEE BEPXHEMY MIPEIEITY
n3MepeHuit ypoBHemepa hy, BEIYUCISIOT, TOACTaBIss B pacu€THbIe (opMyIIbl BMeCTO h 3HaueHue hy,. 310
3Ha4YeHHEe pacxona npuHuMaroT 3a 100% mkansl pacxogomepa.

7.2.8. HpI/I IMPOBEPKE COOTBETCTBUA ITOJTYUCHHBIX 3HAYCHUHM OCHOBHBIX napaMeTpoOB BOJOCIMBA WX JIOTKA

Nz Dpue

X HOPMUPOBAHHBIM 3HAUCHHSIM WM COOTHOLICHMsIM, Harpuvep, ® . P u 1.1, B pacuérasie
dhopmystel (cM. pazfl. 4) OACTABISIIOT pacu€THbIE 3HAYEHUS Qmax, Nmax, @ HE BEPXHHUE TPEICIIBI
U3MEPEHUM.

7.2.9. IlpoBepKy COOTBETCTBUS MaKCUMAaJIbHOM CKOPOCTHU MOTOKA B BEPXHEM Obede TOImyCTUMBIM
3HAYEHUSIM JJIs1 BBIOPAaHHOTO THIIa CYKAIOIIETO YCTPOMCTBA MPOBOJAT, UCXOIS U3 YCIOBUS

Fr £ Fron. (44)

3nauenue uncia Opyna Fr, cooTBeTCTBYIOIIEE MAKCUMATBFHOMY PACXOy, OMPEICIISAIOT 0 popMyiam:

JJIA HpﬂMOYFOHLHOﬁ (I)OpMLI CCUCHUS ITOABOJAAIICTO KaHalla IIPpHU YCTAHOBKE JIOTKA

3juh g (45)



JUISL IPSIMOYTOJIbHOM (DOPMBI CEUEHUS TOBOSAILIETO KaHala IIPH YCTaHOBKE BOJOCIMBA U JIOTKA C
IOPOroM

BojE (h gy 1F) (46)

JJIA Tpar[euem[aanoﬁ (pOpMLI CCUCHUS TOABOJALICTO KaHaJla C YTIIOM OTKOCA CTCHOK agx ITPHU YCTaHOBKE
BOIOCJIMBA U JIOTKA C IOPOTroOM

(o2, (bopar PN Oz +P) (47)

7.2.10. B cnydae HecoOIOA€HUS OMYCKAEMbIX YCIOBUN MMPUMEHEHUS BRIOPAHHOTO THIMA BOIOCINBA U
JIOTKA 1O MOKAa3aTesIM, YCTAHOBJICHHBIM B 1.1, 7.2.2, 7.2.6, 7.2.7, npeycMaTpHUBAIOT:

yBEJIMYEHHUE BBICOTHI IIOpOTra (B ciyyae HEOOXOAMMOCTH U OJJHOBPEMEHHOE MOBBIIIIEHHE OTMETOK CTEHOK
KaHaJla Ha MO/IBOJIAIIEM y4aCTKe);

YBCIUMYCHUC IIUPUHBI OTBCPCTHUA BOAOCIIMBA UJIM T'OPJIOBUHBI JIOTKA,

VM3MEHEHHE YKJIOHA JIHA Ha MOBOAAIIEM YYacTKe KaHala ¢ IEeNIbI0 CO3aHus Mepenaaa JHa B HIKHEM
Obede cyKaromero yCTponucTBa;

pacipeHue MoABOIAIIEr0 yyacTKa KaHalla C 11eJIbl0 YMEHbBIIEHUS I0JIX0JHOW CKOPOCTH MOTOKA U T.II.
7.2.11. C yu€toM MeponpuaTuii, yKazaHHbIX B I1. 7.2.10, MOBTOPAIOT pacuéTr pacxogomMepa u
OKOHYAaTeJIbHO BHIOMPAIOT Pa3Mephl CKaTOrO CEUYEHUs U BbICOTY nopora. IIpu 3ToM ImyTéM NOoACTaHOBKH B
pacuéTHy10 GOpMYITy pacxoja BEIYUCIEHHOrO 3HaueHus b 1 npuHsATOro 31a4enus hy, nposepsioT

cooTBeTcTBUE pacxona Q npuHiATOMy 3HadeHUI0 Qyp. Eciau pacxoxaenue npespicut 0,5 %, TO yTOUHSIOT
KOX(PHUIHUEHT pacxo/ia, KOPPEKTUPYIOT 3HAYCHHE b U IIOBTOPSIIOT MPOBEPKY pacyéra.

8. ONMPEJAEJEHUE U KOHTPO.JIb IOTPEIITHOCTU U3MEPEHUM

8.1. 3HaueHue NOrpeuHoCTH U3MEPEHHH pacxo/1a KHUAKOCTU IIPHU MOMOIIN BOJOCIUBA WIN JOTKA B
cllydae MPUMEHEHUS MOKa3bIBAIOIIUX TPUOOPOB ONPENENSIOT Mo (hopMyie

& =Kl +8 + & + (8 +(nby )17, 48)



rze dq - mpuBeEHHAsI MOTPELUTHOCTh U3MEPEHUN PacXo0/1a JKUIKOCTH, BRIPAKEHHAs B TIPOLIEHTAaX OT
BEPXHETO IIpeeiia U3MEPECHMUI;

K - k03¢ dunueHT, yuuThIBatoOi B3aUMHY0 KOPPESILHI0 HEMCKIIIOUEHHBIX CUCTEMaTHYECKUX
COCTaBJISIOLIMX MTOTPEMIHOCTH U TpUHUMaeMblil paBHbIM 1,1 o I'OCT 8.207-76 npu noBepUTeabHOM

BepositHOCTH P = 0,95;

d. - OTHOCUTEIIbHAS TOTPEITHOCTh ONpe/IeieHHs KOdh(UIIMEHTa pacXo/ia T COCTABIISIONINX €ro
comuoxurenen Cy x cq, %;

db - OTHOCUTCJIbHAA MMOIPpEIIHOCTD I/ISMepeHI/Iﬁ IOHAPUHBI TIOPpOT'a BOAOCIINBA UJIN I'OPJIOBHUHBI JIOTKA, %;

d, - oTHOCHTENbHAS TIOTPEIIHOCTh U3MEPEHHH YTJIa HAKJIIOHA OOKOBBIX CTEHOK (TpaHel) BOAOCINBA WU
JIOTKA B CKaTOM cedeHuu, %o;

dy - mpuBenEHHAS OTPEIIHOCTD U3MEPEHUH YPOBHS KUAKOCTH, %0;

dx - mpuBeIEHHAS TOTPEITHOCTD MPUBA3KK HaYala MIKajabl ypOBHEMEPA K OTMETKE ITOPOra BOJOCTUBA
WJIM TOPJIOBUHBI JIOTKA, %0;

n - IOKa3aTesb CTENEHH MPU 3HAaYEHUH HAllopa B YpaBHEHUU pacxoja.
8.2. B xauecTBe OTHOCUTEIBHOM MOTPEIIHOCTH ONpeeneH s KodpduuueHTa pacxoaa d. IpUHATHI
BEpPXHHUE MpeIebl HEUCKITIOUEHHON CUCTEMaTUYECKON MOTPEIIHOCTH, YCTaHOBIICHHBIE IIPU UCTIBITAHUSIX

BOJIOCTIMBA U JIOTKA Ha 00PA3LOBBIX (ITAJOHHBIX) PACXOIOMEPHBIX YCTAHOBKAX.

3HaueHUs CJ'Iy‘IElfIHBIX COCTABJIAOMIUX IMMOTPEIMHOCTH ONPEACTICHUA KOB(i)(l)I/II_[I/IeHTOB pacxoja 1o
CpaBHCHHIO C CUCTCMATUICCKUMHU COCTABJIAIOIIINMHA npeHe6pe>1<HM0 MaJebl.

8.3. 3HaueHus1 OTHOCUTENIHHOMN MOrPEIIHOCTH OnpeesieHust Ko PUIMEHTa pacxo/ia JIIsi KOHKPETHBIX
BOJIOCJIMBOB WJIM JIOTKOB IIPUBEIEHBI B Ta0J. 6

Tabnuma 6
HaumeHnoBaHue BOIOCTUBA U JIOTKA OTHOCHTEIbHAS OTPEIIHOCTD ONPEIEICHUS
korbdunuenta pacxona d., %
TpeyronbHbII BOJOCIUB C TOHKOH CTEHKOU 1,0
[IpsiMOyTOIbHBIN BOJIOCIHUB C TOHKOW CTEHKOM 1,5 mpu h/P<1,0

2,0 ipu h/P=1,0 1,5

2,5 mpu h/P>1,5

TpaneuenaanbHbIN BOJOCIUB C TOHKON CTEHKOM 2,5
Bonocnaus ¢ mmpokuM oporomM TpeyroiabHOro 10C, -9
npoduIst

BopocnuB ¢ MpOKUM MOPOTOM TPEYTOJIBHOTO 2,3 npu my = 10

npouiIs C TPEYroJbHBIM BHIPE30M

2,8 mpu my = 20




BonocnuB ¢ mIMpOKUM MOPOroM HpsIMOYTOJIBHOTO 2,0(21-20Cp)
npoduiIs ¢ 3aKPYTIIEHHON BXOJIHON KPOMKOMH
Bojocnus ¢ mmpokuM noporom TpaneueuaanabHOro 2,5
npoduiis

Jlotku kpuTnueckoi riryounsl (Bentypu) s 1420 (C, - Cp)
KAaHAJIOB NPSIMOYTOJIBHOTO CEYCHUS

Jlotku [lapmamia 2,5

8.4. B ciyuae, ecnu norpemmHocts d¢ aBnsercs ¢pyakueit Cy, ¢4, TO IpU pacd€Tax MOrpeurHoCTH
MU3MEPEHHH pacxo/a MpUHUMAIOT 3Ha4eHUst Cy M Cq AJIS BOJOCIHBA U JIOTKA, COOTBETCTBYOIIIMHU
BEPXHUM IIpe/iesIaM U3MEPEHUH pacxoa.

8.5. 3HaueHUs: OTHOCUTENHHBIX MOTPEUTHOCTEH N3MEPEHHI ITUPUHBI TOPOTA UM TOPIOBUHEI dp, 8 TaKKE
yTJla HaKJIOHAa OOKOBBIX CTEHOK WJIH rpaHelt d, yCTaHaBIMBAIOTCS MPU NEPBUIHOM U TTEPUOTHMUECKUX
MOBEpKaX BOJOCIHMBA WU JIOTKA. [1o pe3ynpTaTam He MeHee YeM NSTUKPATHBIX U3MepeHui, 3HaueHus dy,
u d, He nomKkHbI npeBbimats 0,2%.

8.6. B xauecTBe npuBeIEHHON MOTPEIIHOCTH H3MEPEHHH YPOBHS KHUIKOCTH dy TPUHIMAIOT OCHOBHYIO
IIPUBEAEHHYIO IOTPEIIHOCTD CPEICTB U3MEPEHUM YPOBHS, YKa3aHHYIO B KCIUTyaTallMOHHOU
JOKYMEHTalMH Ha npuodop. B ciayuae, eciau nacrnopTHas NOrpeiHocTh Nprudopa HOpMHUPOBAHA
3Ha4eHHEM OCHOBHOM aOcomoTHOM norpetHocTy D (M), TO MpUBeIEHHYIO TOTPEIIHOCTD ONPENENIOT O

dbopmye

Dor (49)

8.7. 3nauenue dg onpenenstor no popmyse

5, =—2-100%,
P (50)

rie N - abComoTHas HOrpelTHOCTh NPUBSA3KK Hauaa MKajibl (HyJis) ypOBHEMEpPA K OTMETKE T10pora
BOJIOCJIMBA WX JIHA JIOTKA, M.

8.7.1. B ciydae npuBsI3KM LIKaJIbl ypOBHEMEPA IPU MMOMOLIM HUBENIUpa | K 2 KJ1IacCoB TOYHOCTH U
HUBEJIMPHOU pEeKHU C MUJIJIMMETPOBBIMU JIETIEHUSAMH, 3HaueHHe Ng mpuHUMaroT paBHbiM 0,0005 M, ipu
oMoy HuBeaupa 3 kinacca ToyHocTH - 0,002 m.

8.8. 3HaueHue NpuUBEIEHHON TOTPEIIHOCTH U3MEPEHUI pacxo/ia KUKOCTH TP IIOMOILY BOJOCIINBA U
JIOTKA B ClTy4ae NPUMEHEHHS CaMOTUIIY X MPHOOPOB ONPEAEISIOT TI0 GpopMyJie
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rze d, - OTHOCHTENbHAS TOTPEIIHOCTh X0/1a InarpaMMBbl, IPHHAMAaeMast U3 HKCIUTyaTalluOHHON
JOKyMEHTAIMH Ha CaMONMIITY U ipudop, %;

dy - oTHOCHTENbHAS MOTPEIIHOCTE 00PA0OTKHU AHArpaMMbl CaMOTHIIyIEro mpuodopa, %. B kauectse d;
JIOITy CKAaeTCsl IPUHUMATh OCHOBHYIO OTHOCUTEIIBHYIO IOTPEIIHOCTD TUIAHUMETPA, UCTIOIB3YEMOT0 TIPH

00paboTKe ArarpaMMel.

8.9. 3HaueHne OTHOCUTEIHHON MOTPEIIHOCTH U3MEpPEHUI 00bEMa (KOIMYECTBA) KUIAKOCTH IIPU
MCTOJIb30BAHNU MHTETPUPYIONIETO MpHOopa (CYETUNKA) OTIPENIeNISIOT 1o (hopMyIie

By = K62 +82+ & +(n8)? +(ndy)? + 8% 2. Qe
Qe (52)

rae dyy - OCHOBHASI OTHOCHUTEINbHAS IOTPEITHOCTh HHTETPUPYIOLIETO Mprudopa (CYeTurKa), mpuHUMaeMast
U3 HKCIUTYaTallMOHHOM TOKyMEeHTaluu Ha pudop, %o.

8.9.1. CpenHee 3HaUCHHE PACXOAA KHUIKOCTU Qcp OIPEACIAIOT IyTEM ACICHUS PA3HOCTH NOKa3aHUM

cu€TyrKa B Havaje 1 KOHIIE Ieproia U3MEpEeHHil (B M”) Ha MPOJOHKUTEILHOCTh BPEMEHH U3MEPEHUH B
CEeKyHJIaX WJIM B Yacax.

9. METOIHUKA ITOBEPKHA

9.1. 3noxeHHas HUXKe METOAMKA MOBEPKU PACIIPOCTPAHSIETCS HA PACXOJIOMEPBI CO CTaHIaPTHBIMU
BOAOCIMBAMH U JOTKAMH.

9.2. MeXnoBepOYHbI UHTEPBAJ JJIsl BOJIOCIIMBOB U JIOTKOB - 3 T0J1a, JUIsl CPEJCTB U3MEPEHUI YPOBHS -
COIIACHO 3KCIUTyaTallMOHHOW JJOKYMEHTAlLlMU Ha KOHKPETHBIE CPEJICTBA U3MEPEHMI, HO HE MEHEE OJHOTIO
roja.

9.3. Onepauuu U cpeicTBa NOBEPKH.

[Ipu poBeIeHUN MTOBEPKU JOJDKHBI OBITH BHITIOJIHEHBI ONIEPALMU M TPUMEHEHBI CPEJICTBA TIOBEPKH C
XapaKTepUCTHKAMH, YKa3aHHBIMH B Ta0. 7.

Tabmuua 7



HaumeHnoBanue onepanuu Howmep CpenctBa moBepku v ux | O0s13aTENBHOCT MPOBEACHUS
MyHKTa TEXHUYECKHE pu:
XapaKTePUCTUKU MEPBUYHON | IEpUOANYECKOM
NIOBEPKE MTOBEPKE
1 2 3 4 5
Buemnuii ocMotp 9.6.1 - Ha Ha
9.6.3
Onpenenenne 9.6.4  |Pynerka uamepurenpHas Ha Her
r€OMETPUUECKHUX Pa3MEPOB Metamnudeckas no 'OCT
BOJOCIIBA (JIOTKA) 9.6.10 |7502-89, nuneiika
n3meputenbHas no 'OCT
427-75, nytpomep o 'OCT
868-82, yriomep
OrnpenenieHne BOJHUCTOCTH U 9.6.12  |Jluneiika noKanbHas Ha Ja
OTKJIOHEHHSI OT TIJIOCKOCTH noBepouHas o ['OCT 8026-
IIOBEPXHOCTEN BOAOCIUBA UIIU 75
JOTKa
[IpoBepka ropu30HTaIBHOCTH 9.6.13  [Husemup o I'OCT 10528- Ha Her
U OIIPEAEIICHUE 3aJaHHOIO 90. Pelika HuBenupHas,
yTJia HaKJIOHA TIOBEPXHOCTH TUHEeKa C
BOJIOCJIMBA WUJIH JIOTKA MUJUTUMETPOBBIMU
nenenusimu o 'OCT 427-75
Onpenenenne 9.6.15 |Pynetka usmepurenbHas, Ha Her
r€OMETPHUECKHUX Pa3MEepPOB OTBEC I'e0IC3UYECKUI TIO
y4acTKOB KaHaJa, I'OCT 10529-86, a Takxe
MPUIIETAIOIINX K BOJIOCIUBY CpeJCTBa MOBEPKH TIO TI.
WIH JIOTKY 9.6.13
OnpeneneHne moJI0KEHUS 9.6.18 |CpencTBa roBepkHu 1o 1. Ha Ha
HyJi (Haydasia IIKajIbl) 9.6.13
ypoBHEMEpPa

[Ipumeuanue: Kpome ykazaHHbIX B rpade 3 cpecTB U3MEPEHUI TOMyCKAaeTCs MPUMEHSTh aHATIOTHUHbIe
CpEeACTBA, TONMYUIEHHBIE K MpUMEHEeHHIO opranamu ['occtangapra PO.

9.4. TpeboBaHMs K KBAIN(UKAIIUH TOBEPUTEICH.

K npoBenenuto noBepku u 00paboTKe pe3yIbTaTOB U3MEPEHUH JAOMYCKAIOTCS JIMla ¢ 00pa30BaHUEM He
HIKE CPEIHETO TEXHUUYECKOT0, U3YUMBILINE HACTOSIIYI0 PEKOMEHAAINIO, TEXHUUECKOE OMUCAHUE,
MHCTPYKIIHHU IO SKCIUTyaTalliy YPOBHEMEPOB U IPYTUX MPUOOPOB, BXOASIIUX B COCTaB pacXxojoMepa,
MMEIONINE MPAKTUYECKUN HABBIK U CBUJIETEIIHCTBA O TIPABE MPOBEICHUSI TIOBEPKH.

9.5. YcnoBust NoOBEpKU U MOATOTOBKA K HEH

9.5.1. Ilpu mpoBeeHNH TOBEPKU JOKHBI ObITh COOIIOIEHBI CIIEIYIOIINE YCIOBUS:

- TeMIIEpaTypa OKpykKaroero Bo3ayxa He Hrke 0°C;

- OTCYTCTBHE aTMOC(EPHBIX 0CATKOB.




VYcnoBus MOBEPKH YPOBHEMEPOB - IO HOPMATUBHBIM IOKyMEHTaM Ha KOHKPETHBIHM TUIl ypOBHEMEDA.

9.5.2. Ilepen npoBeacHHEM TIOBEPKH JIOJKHBI OBITH BHIIOIHEHBI CJICIYIOIINE TOATOTOBUTEIBHBIC
paboTHI:

- MPOBEPKA TEXHUYECKOTO COCTOSHUS CPEJICTB MIOBEPKH B COOTBETCTBUH C AKCILTYyaTallHOHHON
JTOKyMEHTaIeH Ha PHUOOPHI KOHKPETHOTO THIIA;

- IPOBEPKa YCIIOKOUTEIBHOTO YCTPOWCTBA M COETUHHUTEIBHOM TPYyOBI (OTBEPCTHS) B COOTBETCTBHH C ILII.
4.1.11un4.1.12;

- MPOBEPKA COOTBETCTBUS I'PAHUIHBIM YCIIOBHAM MPUMEHEHUS BOIOCIIMBA WIIH JIOTKA COTIIACHO pas3i. 2 u
4 (tabn. 2);

- IpOBEpKa NMPABWIILHOCTU THIPABINYECKOTO pacuéra no m. 7.2.

[ToBepky POU3BOAAT NPU OTCYTCTBUU BOJBI B KaHAJIE, KPOME ONEPALINIA, CBA3aHHBIX C KOHTPOJIEM
TEpPMETUYHOCTH COIPSPKEHUN BOIOCIIMBA UM JIOTKA C JTHOM M CTEHKaMU KaHaJsa. Y CIIOBUS NOATOIIIEHUS
U JIOITyCKaeMOr'0 PEKUMa IOAXO0/IHOM CKOPOCTH IOBEPSIOT IIPKU HAJIMYUU BOJBI B KaHalle. B ciyyasx,
KOTI'ZIa 110 YCJIOBHSAM DKCIUTyaTalliy COOPYKEHUH, IPEKPATUTh ITOTOK KUIKOCTH B KAHAJIE HEBO3MOJKHO,
IIOBEPKY T€OMETPUUECKHX Pa3MEPOB BOIOCIMBA WIH JIOTKA JOIYCKAETCS IPOBOAUTH TP MUHUMAJIbHBIX
pacxojiax ¢ MCII0Jb30BaHUEM, KPOMe TaOeIbHBIX CPEJICTB, CHENHATbHbIX PUCTIOCOOIEHNH, KOHCTPYKIIMS
KOTOPBIX J0JDKHA OBITh COTrTIaCOBaHa ¢ MECTHbIMU opranamu I'occranmapra PO.

9.5.3. IlpoBepky COOTBETCTBHUS AOITyCKaeMOMY 3HaueHHI0 unuciaa Opyaa nepes BOIOCIUBOM HIH JIOTKOM
HOPOBOJAT pacu&THHIM criocoboMm 1o 1. 7.2.9.

9.5.4. IlpoBepKy yCIOBUN HE3aTOILICHHOTO UCTEYEHUS KUAKOCTH YePe3 BOJOCIUB WIH JOTOK MPOBOASAT B
CJICAYIOIIEM TIOPSIKE:

JUTS1 BOJIOCTMBOB C TOHKOM CTEHKOH YCJIOBHS HE3aTOILICHHOTO UcTedeHHS MpoBepstoT npu Q 2 0,75 Qumax
CpPaBHCHHMEM M3MEPSECMbIX 3HAUCHUM OTMETKH MOPOTra BOJOCIMBA U YPOBHSI BOJIBI B HIDKHEM Obede.
YpoBeHb BOJIbI B HIDKHEM Obedhe U3MEPSIIOT B CEUSHUH 32 THAPABINYECKUM MPBLKKOM. PexkuM neredeHust
CYUTAIOT HE3aTOIJICHHBIM, €CJIM COOTHOIIIEHNE N3MEPEHHBIX BEJIMUMH YAOBIECTBOPSET YCIOBUSM,
YKa3aHHBIM B Ta0I. 2;

IUTSL APYTHX BOJOCITHBOB (KPOME BOAOCIUBOB C TOHKOH CTEHKOM) M JOTKOB YCJIOBHS HE3aTOIICHHOTO
UCTECUCHHS TIPOBEPSIOT TPH ABYX 3HAYCHHSIX PACX0]Ia, IPUMEPHO COOTBETCTBYIOIINX MAKCUMAIILHOMY U
MHHHAMAJIEHOMY, C TIOMOIIILIO HUBEJIMPA U HUBEJIMPHON pEeHKU. YPOBEHB BOJIBI U3MEPSETCS B BEPXHEM
Obede - B Ce4eHHH, COOTBETCTBYIOIIEM CTBOPY U3MEPEHUI HANopa, U B HUKHEM Obede 3a
TUApaBIMYECKUM MpbDKKOM. [1o pe3yiabpTaTaM u3MepeHuil onpenessoT 3Ha4eHHe OTHOCUTENIBHOTO
3aroruienus h = hy/h (cMm. puc. 1). Eciau 5170 3HaUeHne paBHO WM MEHEE YKa3aHHOTO B TaOJ. 2 WM B pa3.
4, TO UCTCYCHHUE CUUTAIOT HE3aTOIIJICHHBIM.

9.5.5. IlpoBepky repMETUYHOCTH BOJIOCIMBOB C OPOI'OM ITPOBOST BU3YaJIbHO, ITPH 3TOM KOHTPOJIHPYIOT
BBIKJIMHUBaHHE KHUJIKOCTH B HIKHEM Obede NpH HANOJIHEHNUH KaHala B BepXHeM Obede 10 OTMETKU
ropora.

9.6. IIpoBeneHue MOBEPKU

9.6.1. Ilpu BHELIHEM OCMOTpE YCTaHABIMBAKOT COOTBETCTBUE PacXoaoMepa TpeOOBaHUM
KOMIUIEKTHOCTH, MapKHPOBKE, BHEIITHEMY BHUJLY, a TAK)KE OTCYTCTBHE JIe(DEKTOB T'epMETU3UPYIOLIEH
U30JISILIH, TOKPBITUI U OOIHMIIOBKH, OTCYTCTBHE KOPPO3UU U JePopMaluii BOJOCIUBOB HIIH JIOTKA,
BIUAIONIUX HA UX METPOJIOIMYECKHUE XapaKTEPUCTHKHU.



9.6.2. Pe3ynbTarhl BHEITHETO OCMOTPa CONOCTABIIIIOT C TPEOOBAHUSIMU TEXHUYCCKHUX YCIOBHM U
pabounMu uepTeKaMn Ha KOHKPETHBIC BUJIbI PACXOIOMEPOB; IIPU BHEITHEM OCMOTpE TIepe/]
MEPUOINIECKON MMOBEPKOH - C IAHHBIMH TEXHUYECKOT'O TIaCIIopTa pacxo1oMepa.

9.6.3. Ilpu BHemHEM OCMOTpE TIepe] IEPUOANIECKON TOBEPKOH Ha MECTE IKCIUTYyaTaI[H JOTIOTHUTEIHHO
YCTaHABJIMBAIOT OTCYTCTBHE OTIIOKEHHUH, HAHOCOB M MyCOpa y BOJIOCIIMBA HITH JIOTKA U B
YCIIOKOUTEIBHOM YCTPOUCTRBE, a TAKXKE OTCYTCTBHE Ae(PEKTOB OOJIMIIOBKH U 3apacTaHMsl HA TOABOISILIEM
y4JacTke KaHaja.

9.6.4. smepeHus KaXKJ10TO JIMHEHHOTO WIH YIJIOBOTO pa3Mepa BOAOCINBA HUIIU JIOTKA IPOBOAAT HE MEHEE
TpEX pa3. 3a pacuETHYIO BEJIUUMHY IPUHUMAIOT CpeHEe apu(PMETHUECKOE 3HAYEHUE U3MEPEHHOTO
pasMepa.

9.6.5. PazMeps! mmpuHBI IOPOTa BOAOCINBA WU TOPJIOBUHBI JIOTKA U3MEPSIOT TMHEHKOU, PYJICTKOM,
INTAaHTEHIUPKYJIEM U HYTPOMEPOM B CIEAYIOMINX CEYCHUAX:

B FOpI/ISOHTaJII)Hoﬁ INTIOCKOCTH AJId BCEX BHAOB BOJOCIIHUBOB U JIOTKOB - Ha YPOBHAX JHA I'OPJIOBUHBI 1IN
rpe6H;1, 0,5 hmax ¥ hmax;

B BepTPIKaJIBHOfI IUIOCKOCTH:

JJI BOAOCIHUBOB C TOHKOH CTEHKOH H C IIOPOrom TpEyrojabHOIro I'IpOCbI/UIH - B [IJIOCKOCTHU I‘pe6HH
BOAOCINBA,

7151 BOJOCIIMBOB C IIOPOrOM IPSIMOYTOJILHOTO NPpoGuis - B Hadane (Ha paccrosHuu R, + 0,05 M ot
TopIa), Ha paccTtosHuu 1/3 u 1/2 oT Havyana nopora 1 B KOHIIE OPOTa;

11 BOZOCIMBOB C IIOPOTOM TPaleleUuIanbHOr0 NpodMIIs - B HaYajle U KOHIE TOPU30HTAIBHOM JYacTi
nopora;

IJId JIOTKOB - B HA4YaJIC T'OPJIOBHUHBI, HA PACCTOSAHUN 1/3u1/2 JUIMHBI 1 B KOHIC TOPJIOBUHBI.

B kax10M U3 yKa3aHHBIX BEPTHKAJIbHBIX CEYEHUH B KauecTBe cpe/iHero 3HadeHus "b" cienyer
NPUHUMATh CpeiHee apu(hMETHIECKOe U3 U3MEPEHHBIX pa3MepoB. 3a pacuéTHoe 3HaueHue "b" cnexyer
MPUHUMATh HAUMEHBIIIEE U3 CPEAHUX 3HAUeHui "b" mo ceueHusM.

9.6.6. IIpononbHBIE pa3Mepsl JJIOTKOB, B TOM YHCIIE TOPIOBHH, 11 (HY30pOB U KOH(Y30pOB, U3MEPSIOT HA
YPOBHE IIOBEPXHOCTH KUIAKOCTH, COOTBETCTBYIOLIEM CPEIHEMY PACXOY.

9.6.7. IlpaBHIILHOCTB BbIpPE3a BOAOCIUBOB C TOHKOM CTEHKON ITPOBEPSIOT MPH MOMOIIU CTATBHBIX
YTOJBHUKOB HJIM NTA0JIOHOB, H3TOTOBJIEHHBIX C HEOOXOAMMOM TOYHOCTHIO (cM. 1.11. 4.3.2, 4.4.3, 4.5.2).

9.6.8. YTibl KOHYCHOCTH U PayChl KpUBU3HBI OOKOBBIX CTCHOK JIOTKOB U3MEpsIOT Ha BbicoTe 0,05 M oT
JTHA WITY TI0 YCIIOBHSAM T1. 9.6.6 MpH MOMOIIU PYJIETKH U MIPEIEIbHBIX IIa0JIOHOB.

Pauyc 3akpyrieHust BXOJHOW I'paHu [opora NpsMOYTOJIBHOTO MPOQMIIs U3MEPSIOT IIPU ITOMOIIHU
MPEJeNIbHBIX MabIOHOB U PYJIETKU B TPEX CEUEHHSX IO OCH IIOPOTa Uy OOKOBBIX CTEHOK.

9.6.9. KonTpoib cobmoaenns 3a1aHHOH (POpMbI KPOMKH BOJIOCIMBA C TOHKOM CTEHKOH MPOBOJAT MPH
MTOMOIIIY TPeAETIbHBIX NTa0IOHOB MIIM IITAHTEHIIUPKYJISA HE MEHEe, YeM B TPEX TOUKaX Ul KaxX 101
IpaHH.

9.6.10. BeicoTy nopora BOJ0CINBA WJIH JIOTKA ONPEACIISAIOT JIMHEUKON WM ITPU IOMOIIM HUBEIUPA U
HUBEJIMPHBIX PEEK KaK IIPEBBILIEHUE CPEIHEN OTMETKH [IOpOra HaJl CPEAHEN OTMETKON JHA MOABOJAIIETO



ydJacTKa KaHaja, U3MEPEHHBIX M0 TPEM TOYKAM Y OCHOBAHUS | 110 MIMPHUHE mopora. OTKIOHEHHE OT
BEPTHKAJIH JIEMEHTOB JIOTKA WJIH BOJIOCIIUBA MPOBEPSIIOT IIPH ITOMOIIH YTOJbHHUKA, YIIIOMepa WK OTBeCa
B TPEX CEUEHMX: Ha BXOJIE B JIOTOK, B HA4aJe€ U KOHIIE TOPIOBHHBI HITK TIOPOTa BOJIOCTNBA; Y
BOJOCIMBOB ¢ TOHKOM CTEHKOH - y CTEHOK U 110 OCH MOJIBOASILEro KaHajga. CUMMETPUYHOCTh
PAacIIoIOKEHUS BOJAOCIMBA WK JIOTKA OTHOCUTEIHHO OCH ITO/IBOISAIIETO YIaCTKa KaHaJIa OMPEICIISIOT 110
IHY WU 110 BepXY IPH MTOMOIIH PYJIETKH HIN JINHEHKH.

9.6.11. 3a pacuérHble cieayeT IPUHUMATh CPEeIHIE 3HAYECHUSI U3MEPEHHBIX PAa3MEPOB, KPOME YKa3aHHBIX
B1.1.4.94,4.10.5,4.11.4.

9.6.12. BonHMCTOCTb U OTKJIOHEHHUE OT IVIOCKOCTHOCTH IIOBEPXHOCTEHN BOJOCIMBA U JIOTKA NPOBEPSIOT B
TEeX Cllydasx, KOrJja OHM HOPMHUPOBAHBI M ONPENENSIFOT IPU NOMOILM 11yTa KaK 3Ha4YeHUEe MaKCUMaIbHOTO
3a30pa MEKy JICKaJIbHOU JTUHEHKON U KOHTPOJIUPYEMON ITIOBEPXHOCTHIO HE MEHEE YeM B TPEX
MIPOM3BOJIEHBIX CEUEHHSX, MMEIONINX BU3YaIbHO HanOOIbIINe Ne(eKThI, [T KaXKI0H MIIOCKOCTH U B
OJIHOM CEYEHUH - JIsl TOPLIEBBIX I'PAHEN BOAOCIHUBA C TOHKOW CTEHKOM.

9.6.13. FOpI/IBOHTaI[LHOCTB WK YKIIOH HOBerHOCTeﬁ BOJOCJIMBA WJIN JIOTKA ONPEACIISIOT IIPpHU ITIOMOIIHU
HHUBCIIHPa 1 HUBCIIMPHBIX PECK C OlIHOﬁ CTOSHKH B CIICOYIOHINX TOUYKAX:

FOPU30HTAIBHOCTH MOPOTA BOJIOCIHMBA C TOHKOM CTEHKOW MJIM TPEYTOIBHOTO NPOdUIst - y OOKOBBIX
CTEHOK U IO OCH II0pOora;

TOPU30HTAJIBHOCTD JIHa TOPJIOBUHBI, ITOPOra JIOTKAa WKW BOJOCIIMBA C TOPOTOM NPAMOYTOJIBHOTO HpOQ)HHH
-B TpéX CCUCHHUAX: B HA4YaJIC U KOHUC I'OPJIOBHUHBI JIOTKA HUJIK NTOPpOTa U NOCPEAUHE MCKAY OTHMHU
CCUCHMUAIMMU, B TpéX TOYKaX B KaXXJIOM CCUCHUU,

SaHaHHBIﬁ YKIIOH HOBerHOCTeﬁ BOJOCJIMBA 1 JIOTKA - B HA4YAJIC U KOHUC COOTBCTCTBYIOIIINX
HOBEPXHOCTEH.

9.6.14. JlnuHy npsAMOJIUHEHHBIX NOABOASIINX U OTBOISIINX YYACTKOB KaHajia ONpeaeIatoT
U3MEpPUTENTLHON PYJICTKON 10 OCH KaHalla. DIIEMEHTHI MOMEPEYHOro CEYCHHMsI MOABOSIIETO yuacTKa
KaHaJia (IHI/lpHHy 10 HHy, yFJTbI HAKJIOHA 6OKOBI>IX CTeHOK) Ol'lpelle.ﬂﬂ}OT B /ZlByx CCUCHUX - B HAYAJIC U
KOHIIE y4acTKa KaHajla HOpPMUPOBAHHOM JIJIMHBI.

9.6.15. YKII0H THA TOABOAAIIUX YYIaCTKOB KaHaja OIpeIesioT Py MOMOIIM HUBEUPa U HUBEIUPHOM
pEeHKH B TOYKAX, PACTIOJIOKEHHBIX TI0 OCH KaHaja, B TPEX CEYCHUSX IJIs KKI0TO yJacTKa - B Hauaje
Y4acTKa, €ro KOHUE U MOCPEIUHE MEXKIY STUMU CEYEHUSIMU.

9.6.16. OTkyIOHEHHE OT NPAMOIMHEHHOCTH MOJBOAIIETO yUacTKa KaHajla M OTKIIOHEHUE OT
HepHeHIIHKYHHpHOCTI/I OCH KaHaJia K IIJIOCKOCTH Hopora OHpe,HGHHIOT HpI/I IIOMOIIIN TCOO4OJINUTA U BCIUICK
WIH IIPYU IOMOILM IPOCTEUIINX CPEACTB KOHTPOJIS (YTONbHUKH, IUHYPBI UM CTPYHBI U T.I1.).

9.6.17. OnpoOoBaHue 1 MOBEPKY YPOBHEMEPA ITPOBOIAT HE3ABUCHUMO OT JPYTHX COCTABHBIX YaCTEH
pacxoaoMepa CorjiacHO IKCIUTyaTallMOHHOM JIOKyMEHTALlUM Ha YPOBHEMED.

9.6.18. IIpuBs3Ky HyJI1 ypOBHEMEPA K IIOCKOCTH OTCUETA YPOBHS - MOPOTY BOJIOCIMBA WIH IHY
TOPJIOBUHBI JIOTKA, IIPOBOSAT MPH MOMOIIY HUBEIHPA U HUBEJIMPHON PEUKH ¢ MUJUIUMETPOBBIMU
neneHussMu. [1pu 3ToM pa3HOCTh OTMETOK HyJIsI ypOBHEMEPA U TIOPOTa BOJIOCIHNBA WIIH JTHA TOPIOBUHBI
J0TKa HE J0JDbKkHa npessimath 0,2% oT BepxHero npejena u3MepeHui yposus. OTMeTka rnopora
BOJIOCJIMBA WUJIH JIHA TOPJIOBUHBI JIOTKA JOJHKHA OBITH ONpesieNieHa Kak cpeiHee apudmernyeckoe
3HAYEHUE Pe3ybTATOB U3MEPEHHH B TOUKAX, YKa3aHHBIX B 1. 9.6.13.

9.6.19. [IpoBepKy noJokeHus HyJIs (Hayaia LIKajibl) ypoOBHEMEpa NPOBOJSAT B 3aBUCUMOCTH OT THIIA
MPUMEHSIEMOI'0 YPOBHEMEPA U YCIOBHM IKCIITyaTallMu pacxojomepa. Eciiu BO3MOXKHO MpeKkpaiieHue



[10/1a4¥ KUJKOCTH U ONOPOKHEHHUE KaHaJla 10 YPOBHsI IOpOra BOJOCIMBA WK JHA JIOTKA, TO IPOBEPKY
HYJISL ypOBHEMEPA MIPOBOST P 3TOM ypoBHE. Eciii moiauy »KHIKOCTH MPEKPATUTh HEBO3ZMOXKHO, TO
HPOBEPKY HyJIsl (Hadasia IIKaJibl) ypOBHEMEDPA ITPOBOIAT OAHUM U3 KOCBEHHBIX (MMUTAIIMOHHBIX )
MeTO/10B. BpIOOp MeTo/1a 3aBUCHT OT TUIIAa ypoBHeMepa. Hampumep, npu Ucnosib30BaHUM JUPMaHOMETpa
- ypoBHeMepa nposepstoT HyJib 1o 'OCT 18140-84, a 3aTem npu NOMOIIM HUBEIUPA U HUBEJIUPHOU
peKy ¢ MIJUITMMETPOBOM IIKaIONH ONpeseNsioT OTMETKY BepXa THEBMOMETPHUECKOM TpyOKH U, 3Hasl ee
JUIAHY, BBIYUCIIAIOT OTMETKY HU3a TPYOKU M CPaBHUBAIOT €€ C OTMETKOM /1HA JIOTKA WJIM [TOpoTa
BOJOCJIMBA, OIpeAeNEHHOM 1o 11. 9.6.18.

[Ipy ncnonp30BaHUN HITPUXOBBIX MEpP OTMETKY Hadasla [IKajbl OIPENEIAIOT NPSIMbIM HUBEIUPOBAHUEM
BEpXa IUTPUXOBON MEPHI.

9.7. OdopmiteHue pe3yabTaTOB MOBEPKH

9.7.1. IlonoxkxutenbHbIE pe3yJIbTaThl MOBEPKH pacxooMepoB odopMisiioT B cooTBeTcTBUH ¢ [TP 50.2.006-
94:

IIpY TIEPBUYHOM MMOBEPKE - BHECEHHEM COOTBETCTBYIOLIEH 3aMKCH B MACIIOPT pacxoaoMepa,
yA0CTOBEPEHHOM MoBepUTENbHBIM KiieiiMoM 110 TP 50.2.007-94;

IIPY NePUOINYECKOIl MOBEPKE - BbIlauell CBUIETENILCTBA O TIOBEPKE.

9.7.2. Ilpu oTpunaTeNbHBIX pe3yjIbTaTax MOBEPKH PACX0I0MEp 3alPENIatOT K IPUMEHEHUIO U B TaCHOPT
BHOCST 3aIIUCh O HEMPUTOJHOCTH PACXOIOMEDA.

9.7.3. Ecnn B pe3ynbTaTe NOBEPKH BBIABICHO HECOOTBETCTBHE COOTHOIIEHUH pa3MepPOB BOJOCINBA WIN
JIOTKd, HOpMHUPOBAHHBLIM B pa3ciic 4 COOTHOIICHUAM, TO JONYCKACTCA ITPOBCACHUEC I'Paly UPOBKHU
pacxo0Mepa Ha OCHOBE 3KCIIEPMMEHTAIBLHOIO ONPENEICHUs I'PaJlyMPOBOYHOM XapaKTEPUCTHKU

BOJOC/IMBA UM JIOTKA.

Onpenenenue rpalyupoOBOYHON XapaKTEPUCTUKH CIEAYeT MPOBOJIUTH TI0 YTBEPKIAEHHON METOIUKE
UCIIOJIB3YSl, HAPUMED, JJI U3MEpeHHil pacxoaa crnocod "ckopocTe-mutomans" mo MM 1759-87.

[1o pe3ynbraraM rpagyupoOBKH COCTABISIETCS ACIOPT PACX00MEPA, B KOTOPHIN BHOCST BCE
HEOOXOMMBbIE JUIs SKCIUTyaTallii TEXHUYECKHE XapaKTEepUCTUKH PACX0J0MepPa, B TOM YHUCIIE U

Me}I(HOBepOIIHbeI HUHTCPBAJ.

[Iepuonnyeckue NOBEPKU TAKUX PACXOAOMEPOB IPOBOIAT B cooTBeTcTBUH ¢ IIP 50.2.006-94.

NPUJIOKEHHUE

O0s13aTenbpHOE

3HAYEHMS KOOO®OUIUEHTOB JIJISI PACUETA IMMPOITYCKHOM CIIOCOBHOCTH

(PACXOJA) CTAHAAPTHBIX BOJOCJIMBOB U JIOTKOB



Tabmwmma 1

3Havyenns ko3¢ duuuenta pacxona Cy 1151 BOZOCIUBOB € TPEYT0JbHBIM BbIPE30M

B TOHKOI1 cTeHKe npu a = 90°

h/P 3unauenue Cy npu P/B
0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9 1,0
0,1 | 0,578 | 0,578 | 0,578 0,578 0,578 0,578 0,578 0,578 0,578 0,578
0,2 | 0578 | 0,578 | 0,578 0,578 0,578 0,578 0,578 0,578 0,578 0,579
0,3 1 0,578 | 0,578 | 0,578 0,578 0,578 0,579 | 0,580 | 0,580 0,581 0,582
04 | 0578 | 0,578 | 0,578 0,578 0,579 0,581 0,583 0,585 0,587 0,591
0,51 0,578 | 0,578 | 0,578 0,579 0,582 0,584 | 0,588 0,593 0,611 -
0,6 | 0,578 | 0,578 | 0,579 0,581 0,585 0,590 | 0,595 - - -
0,7 | 0,578 | 0,578 | 0,580 0,584 0,589 0,596 - - - -
0,8 | 0,577 | 0,579 | 0,582 0,587 0,595 0,605 - - - -
0,9 | 0,577 | 0,579 | 0,584 0,593 0,601 - - - - -
1,0 | 0,576 | 0,580 | 0,587 0,598 0,610 - - - - -
1,1 | 0,576 | 0,581 0,590 0,604 - - - - - -
1,2 |1 0,576 | 0,583 0,593 0,611 - - - - - -
1,3 |1 0,576 | 0,585 0,597 - - - - - - -
1,4 | 0,576 | 0,587 | 0,600 - - - - - - -
L5 | 0,577 | 0,589 | 0,604 - - - - - - -
1,6 | 0,578 | 0,592 | 0,608 - - - - - - -
1,7 | 0,578 | 0,595 - - - - - - - -
L8 | 0,578 | 0,598 - - - - - - - -
1,9 | 0,579 - - - - - - - - -
2,0 | 0,580 - - - - - - - - -
TaOmma 2
3navyenus ko3puureHTa CKOPOCTH Moaxoaa xkuakoctu C,
AJI51 BOAOCJIUBOB € IMPOKHM IOPOTrOM

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

P2,

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

0,4 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
cp b-h
[Mpumeuanue. J{iist MOABOAANIMX KAHAJIOB IPAMOYTOJIBHOTO CEYEHHs BMECTO Ay CIIEMyeT
h
HNPHHUMATH hiP
Tabnuua 3

3HavyeHnns kodgduunenTa pacxoaa ¢q Vis JJOTKOB KPUTHYECKOM IIyOHHBI

NPSAMOYT0JILHOTO cedeHus (JI0OTKOB BenTypm)

/b 3HaueHus cq ipu h//
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
1,4 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
32 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




Taobnuma 3

(mponmomkeHue)

3navyenue ko3 puuMeHTa pacxoaa cq 1Jisl JOTKOB KPUTHYECKOM ITyOMHbI

NPSIMOYT0JIbHOTO ceueHus (JIOTKOB BeHTypm)

I/b 3HaveHwus cq npu h//
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
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
42 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
Tabauna 4

3HayeHus KOIPPUIHMEHTA CKOPOCTH MoAX0Aa xuaKkocTu Cy

AJIs1 JIOTKOB KPUTHYECKOH TJTyOMHBI




faw h
3nauenue C, mpu htP
1,0 0,9 0,8 0,7 0,6 0,5 0,4 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
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