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Beenenne

Kakx mnokazan ombir peanuzanuu [Ipoekta «YBP-®eprana», OCHOBHOW TpPyAHOCTHIO
THIPOMETPOB NMIOTHBIX KaHAJIOB OBUIO OTCYTCTBHE 3HAHUH 110 BEIOOPY MeCTa 000pyI0BaHHS
TUAPOMETPUIECKOTO MOCTa, METOJUKU MOCTPOCHUS U KOPPEKTUPOBKHU PACXOTHBIX TpaduKoB
U TaOJIMIL.
B OonpmMHCTBE CilyyaeB € METOAMKOM H3MEPEHHUs PacXoia BOIbl T'MIPOMETPBI ObLIM
3HAKOMBI TEOPETHUYECKH B paMKax yuyeOHOW MporpamMmbl THAPOMETNOPATUBHOIO TEXHHUKYyMa
win BY3a, Ha mpou3BOJACTBE MyTeM IEPEHUMAHHS OIBITa OT TUIPOMETPOB C OONBIINM
CTakeM paOoThl. YUuThIBasi OCTPbI NepUUUT B MOJOOHOM METONWYECKON IuTeparype B
rwiane pabot Ha 2006r, ObLTO MPUHSATO PElIEHUE MOATOTOBUTH «PYKOBOACTBO MO BOJOYYETY
JUIL THJIPOMETPOB MAruMCTPAJIBHBIX KAHAJIOB». YYUTBIBas IOKEIAHUS THAPOMETPOB B
«PykoBOACTBO ...... » OBLIM BKJIIOYEHBl JIONOJHUTEIbHbIE MaTepuaisl o 00paboTke
MaTepUajIoB I'PagyUpPOBKH, TOCTPOCHUS PACXOAHBIX I'paMKOB M TAOIUI] Ha NEPCOHAIBHOM
KOMITBIOTEPE, MOATOTOBKE T'MAPONOCTOB K aTTECTALIMH U MIOBEPKE.

1. Be10op mecTa 000pya10BaHHSA THAPOMETPHYECKOIO MOCTA
Jlng  yBenuM4eHHsT TOYHOCTHM H3MEPEHHUS pacxoJOB BOJbl IIPU CHCTEMAaTUYECKUX H
KOHTPOJIBHBIX 3aMepax PpYyCIOBBIM METOJOM, HCIOJIb3YIOT CpPEACTBA M3MEPEHMs pPacxona
(CUP) tuna ¢QukcupoBaHHOE pycClo, T.. pyciao ¢ OOJMLIOBAHHBIM JTHOM U OTKOCAMH.
OcHOBHBIE TIpaBHJIa YCTPOHUCTBA (PUKCUPOBAHHBIX PYCII:
® [IpUMEHEHHE OOJIMIIOBOK M3 CTOMKHMX MaTepHaroB (MOHOJUTHBIN O€ETOH,
OETOHHBIE [UIUThI, KAMEHHAs OTMOCTKA, TaOMOHBI U 11p.);

® JUIMHA yYacTKa ¢ (PUKCHPOBAHHBIM PYCIIOM JOJKHA 00ECHEeUUTh MPaBHIbHBIN
MI0/IXO/T TOTOKA K CTBOPY M3MEPECHHUSI.

VYyacTok KaHajma, TAe NpeArnoyaraercs o0OpyIoBaTh THAPONOCT  JOJDKEH  OBITh
IPSMOJTMHEHHBIM, C  TOCTOSHHOM  (opMOH  TOMEPEYHOTO  MPSIMOYTOIBHOTO,
Tpanenen1aIbHOTO WM TapaboIndeckoro cedeHus. JlomycKaroTcss OTKIOHEHUS OT CPEIHUX
T€OMETPUYECKUX pa3MepoB (IIMPHUHBL, CTPOUTEIBHOH BBICOTHI, BEITUYMHBI 3aJIOKEHHS
OTKOCOB pycna) He Oonee yeM Ha + 2,0 %, A7 y4aCTKOB C HMOCTOSIHHBIM YKJIOHOM jHa. [lpu
CKOpPOCTH TOTOKa MeHee 2,0 M/c, JIIMHA y4acTKa Ha KOTOPOM JIOJDKHBI OBITH BBIICPIKAHBI
yKa3aHHBIC YCIIOBHSA, B 3aBUCHMOCTH OT HIMPHHBI KaHaja mo Bepxy (B), momxna ObITh He
MEHbIIIE YKa3aHHOU B Ta0uie 1.

Taoauna.l
)_IJII/IHa HpﬂMOJIHHGﬁHOFO Y4YaCTKAa KaHAJ/Ia B 3ABUCUMOCTH OT €€ INMPHUHBI
MaxkcuMajbHBIH pacxoa BbIIIIE
2 1 1 2 2 1
BOBI B KAHATE, e 010,210 5 ot S 10 10 ot 10 mo0 25 ot 25 10 100 100
MuHuMajJabHO- He
onmycTHMAas JJIMHA
aorry uu ot 6B 1o 8B ot 4B 1o 6B ot 3B 10 5B ot 2B 10 3B MeHee
NMPSIMOJIMHETHOT O 1.5B
YYacTKa. ’
IIpu ckxopoct moroka B KaHaie Oomee 2,0 wm/c, JUIMHA Yy4YacTKa KaHajla I0JDKHA

npuHuMateed B 1,5
paza 0omble, 0 CPABHEHHIO C TAHHBIMH TAOJUIIHI 1.

e VY4acTOK KaHaJa OJHKEH OBITh YHANEH OT TUAPOTEXHUIECKUX COOPYKCHUH U IPYTHX
HCTOYHUKOB COOMHOCTH IOTOKAa Ha PAaCCTOSHUE, UCKIIOYAIOIIEe MOSABICHUE B CTBOPE
U3MEPEHUM BOJIHOBBIX SIBJICHHHM, KOCOCTPYMHOCTH M IOBBIIICHHBIX ITyJIbCAL[UI
CKOPOCTEM MOTOKA;

e Ha usMepuTenbHOM y4acTKe OJDKHA OBITh HCKJIIOYEHA BO3MOXKHOCTH 3apacTaHus
pycia COPHBIMH ¥ BOJHBIMU PACTCHUSMHU M CHCTEMATHYECKOrO 3aWJICHUS JTHA KaHAJIa
CJIOEM HAHOCOB TOJIIIMHON 6oee 2 % OT HOPMaJIbHOM ITyOHHBI TOTOKA;

e l3MepuTenbHBI y4YacTOK KaHala JOJDKEH OBITh JIOCTYHEH Uil IPOBEICHUS
U3MEPEHMM,  BO3MOXXHOCTH  IIOABE31a  aBTOTPAaHCIOpPTa Uil  IIEPEBO3KHU
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00CITy>KHBAIOIIETO MIEPCOHAIa U 000PY/IOBAHUS;

e Ilpu pasmemennn CHUP, Ha HOBBIX M PEKOHCTPYHPYEMBIX KaHajgax YCTPONCTBO
U3MEPUTENLHOTO ydacTka ©0e3 Qukcupyromeil OOMUIIOBKM HE JOIMyCKaeTcs.
KoHcTpykimust  OOJNMITIOBKM  JIOJDKHA ~ O0ECIeunBaTh  IMOCTOSHCTBA  (OPMBI U
FEOMETPUUYECKUX PAa3MEPOB MO JJIMHE U3MEPUTENIBHOIO YYacTKa C OTKIOHEHHMSIMU HE
6onee + 2,0 % oT cpenHUX pa3MepoB;

2. I'mppoMeTrpuyYecKue MOCTHI THNA (PUKCHPOBAHHOE PYCJIO,
OCHOBHOE U BCIIOMOTraTe/ibHOe 000py10BaHHe

B B0m0OXO3siCTBEHHON NpakTHKE B KadyecTBe cpeAcTB u3MepeHus pacxona (CHUP)
00JIbIIIOE PACTIPOCTPAHEHHUE IMOJYUMIIM KOHCTPYKIMHM PEEUHBIX THIPONOCTOB C OOBIYHBIMU
bukcupoBaHHEIMU pyciaamu «DP». «DP» o000pyayroTcss Ha TPSIMOTUHEHHBIX Yy4YacTKax
MaJjblX U CPEIHUX KAaHAJOB, YKJIOH JAHA KOTOPBIX COOTBETCTBYET CPEIHEMY YKJIOHY PycCIa.
VYdacTok KaHama, rze MpearoyiaraeTcs 000pynIoBaTh N3MEPUTEIbHBIH CTBOP, JOJDKCH OBITH
IPSIMOJIMHEUHBIM v IIOCTOSTHHOM (dopmoii MIOTIEPEYHOT 0 (IpsIMOYTOJIBHOTO,
TpaneuenJalbHOr0 WKW NapadOJMYecKoro) CEYeHus, C YCTAaHOBUBLIMMCS PEXKHUMOM
JBUKEHMSI IOTOKA BOJBI PUCYHOK 1.

=

Puc.1. I'mapomerpuyeckuii noct tuna «@P» 060py10BaHHbIi THAPOMETPUYECKUM
MOCTHKOM

lunpomerpudueckmii moct tuma «®P» HE0OXOIUMO OCHACTHTH BCIIOMOTATEIHHBIM
THAPOMETPUYECKHM 00OpyaoBaHUEM. [HapoMeTpuueckuM oOOOpYJOBaHHEM CUHUTAIOTCS
cpeicTBa mepenpaBbl (CM. puc 1) KOHCTPYKIMH KOTOPBIX PEKOMEHAYETCsl BBHIOMpATh B
3aBUCHUMOCTH OT IIMPUHBI KaHaja 1Mo Bepxy Tadnuua 2.

Tabauna 2.
Bb100p KOHCTPYKIMH BCIIOMOIraTeJIbHOI0 000Py10BAHUS B 3aBHCHMOCTH OT INMPHHBI
KaHaJa
IIupnHa kaHa1a 1Mo
CpeacrBa nepenpassbl

Bepxy, (M)
I'mapoMeTrpuuecknii MOCTHK KECTKON KOHCTPYKLIMH o 20
[ToaBecHOM rUIPOMETPUYECKHUI MOCTUK Ha CTAJIbHBIX KaHaTax Ot 20 no 50




Bce peeunble ruaponocTsl AOMKHBI OBITH 00OPYIOBAaHBI YCIIOKOUTEIbHBIMUA HHIAMU HIIH
KOJIOJIIaMH JIJIsl pa3MEILEHUs B HUX CTaHAAPTHON T'MIPOTEXHUUECKON PEHKH PHUCYHOK 2.

Puc.2. YcnokouTteabHbIH KOJ10€1 ¢ THAPOTEeXHUYECKON peiKoil.

BbI6Op KOHCTPYKIMH YCIIOKOMTEIBHOTO YCTPOMCTBA Ui KOHKPETHOTO OOBEKTA JIOJIKHO
MIPOU3BOIUTHCS C YUETOM peKUMa TBEPAOTO CTOKA B KaHalle, CKOPOCTH M TIIyOMHBI HOTOKA
pucyHok 3. He pekoMeHnyeTcs NPUMEHEHUE YCIIOKOMTEIbHBIX YCTPOMCTB THUIIA BBIHOCHBIX
KOJIOJILIEB B KaHaJlaX CO CKOPOCThIO MoToKa Oosnee 1,5 m/c u mmpuHoi pycina menee 10 m. Ha
KaHallax C KOHIIGHTpAIMel B3BEIICHHBIX HaHOCOB Oosee 1,0 KI/M®  HEeoBXOIUMO
IIpeyCcMaTpUBaTh MEPHI 10 MPEAOTBPAIIECHUIO 3aWIEHUS YCIIOKOUTEIbHBIX YCTPOMCTB.
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Puc.3. PaziuyHble THIIBI KOHCTPYKIHMH YCIIOKOUTEIbHBIX YCTPOHCTB
a — OeperoBoii KoBII; 0 — 0eperoBoi K0JI0AEH C OTKPBITHIM JIOTKOM; B — KOHCOJILHBIN



BBIHOCHOM KO0JI0J€el; I — CBailHbIH BHIHOCHOM K0J10/1ell; /I — YPOBHeMepHasi peiika B
pycie.

Ha ruapomerpuyeckux CTBOpax, IMpeIHa3HAUYEHHBIX [UId MEPUOJUYECKOr0 H3MEpEeHHs
pacxojia BOJbI, Pa3MELIEHHE YCIOKOUTEIbHBIX YCTPOMCTB He 00s3aresnbHO. B aToM cityuae
JIOIIyCKaeTCsl KOHTPOJUPOBATh IOJOKEHUE YPOBHEW BOJABI C IOMOIIBIO I'MAPOMETPHUECKON
mranrn. Ha ydacTke pacnosokeHus CTalMOHAapHBIX OaJaHCOBBIX M KOHTPOJIBHBIX
THJIPOIIOCTOB JOJDKHBI OBITH YCTAHOBJIEHBI TONOrpaUuyecKue penepsl Uil NPUBSI3KH HYJIS
peexk.

Tpebosanusn K cpedcmeam uamepeHus u 6CROMOZAMENbHBIM YCHPOTICHEAM

o Jas npoBenenus rpagyupoBku U noepku CHP nomkHB OpUMEHSTBCA CPEACTBA
M3MEpEHHs], UMEIOUIME IaclopT, HHCTPYKLMIO II0 3KCIUTyaTallui U CBHUICTEIILCTBO O
MOBEPKE MIIM METPOJIOTHYECKOM aTTECTALNH.

o Jlud wm3MepeHHs CKOPOCTH IIOTOKA, KaK IPaBWIO, AODKHBI IPUMEHATHCA pPaHee
BBIIYCKAEMbIE U HaxOJAIIMECS B OKCIUTyaTallud MAPOMETPUYECKHE BEPTYIIKU THIIA
I'P-21, u3mepurenu ckopoctu teuenus MCT-0,06/120/70. Jonyckaercs NpUMEHSTH
BHOBb pa3padaTbiBacMble H3MEPUTEIM CKOPOCTH TEUYEHHUS BOJbl, NPOLIEAIIME
IIPUEMOYHBIE HCIBITAHNS B YCTaHOBJIEHHOM IIPSITIKE.

o Jna ¢uxcupoBaHUs BpEMEHHU BBIIEPKKH B MOTOKe BepTyiiek tuma ['P-21 crmemyer
IPUMEHATHh CEKYHIOMEpPhl MEXaHMUYECKHE OJHO WM ABYX CTpPEJIOYHBbIC, UMEIOLIUE
LeHy AeleHus 1kansl He Oosee 0,2¢, cHaOXKEHHBIE 3aBOJICKUM TACIIOPTOM C KIEHMOM
OTK u cBUIETEIILCTBOM O TIOBEPKE.

o Jlna npoBeneHUs IeoNe3MYECKHX M3MEPEHMH ClelyeT NPUMEHSATh HHUBEIUpHl 1-3
kiaccoB tuna H-05; H-3B u peiiku nuBenupusie tuna PH-05 wnu PH-3 pnmunoi ot
1,0 1o 4,0 m.

o Jua u3MepeHMs] JIMHEMHBIX IApaMeTpOB CTBOPA H3MEPEHMS CIEAyeT MNPUMEHSTH
PYJIETKH METaJUIMYECKHe Kiacca TOYHOCTH 1, 2 wim 3, mmuoi ot 1 1o 50 M, neHou
nenenud He conee 0,001 M o Beel AIMHE MIKAIL.

o Jlns pa3OMBKM H3MEPHUTEIBHBIX CTBOPOB M KOHTPOJIS MX NEPHEHAUKYJISIPHOCTH
OTHOCHUTEJIbHO OCH KaHAJIOB CIIEAyeT NPUMEHATh JI0Oble THIIBI TEOJOJUTOB B
KOMIUIEKTE € BEIIKaMU WA yPOBHEMEPHBIMH PEHKAMHU.

o Jns ycTaHOBKHM M (PUKCAILIMU U3MEPHUTENICH CKOPOCTH B IIOTOKE CIIEAYET HCIIOIB30BaTh:
npu riyouHe kanana meree 1,0 M — nepeHocHble ypoBHeMepHbIe peiiku Tuna ['P-104;

o Jlus u3MepeHus ypOBHEH BOJbI AOMYCKAETCS MPUMEHSATH JI00bIE TUIIbI YPOBHEMEPOB,
B TOM YHCJI€ WITPUXOBBIX ME€p JUIMHBI (THAPOTEXHHYECKHX YPOBHEMEDPHBIX pEeEK),
COOTBETCTBYIOIIMX JMANa30HAM HU3MEPEHUI M YCIOBHUSAM JKCILTyaTallud KOHKPETHBIX
00BEKTOB, 00ECTIEUMBAIOIIMX OTHOCUTENIBbHYIO IIOIPEIIHOCTh U3MEPEHUI YPOBHEH He
o6onee = 1,0 %. Ilpm amrumaTyne myibcanuid IOBEPXHOCTH BOABI B KaHale,
npesbiniaromien 0,05 M, ycraHoBKa ypoBHEMEPOB 0€3 YCIIOKOUTEIbHBIX YCTPOUCTB HE
JIOI1y CKaeTCsl;

o T'uppomerpuueckue MOCTBI, HCIOJIb3YEMBbIE IS YYETHBIX ONEpalMidl B YCIOBHUAX
IUIATHOTO BOJONOJIB30BAHUSA, JODKHBI OBITH 00OPYAOBaHBI CUETYMKAMH CTOKA HIIH
caMOIIMCLIaMHi, OOECIEeUMBAIOIIMMH MOTPEIIHOCTh y4ETa I10JaBacMOH BOABI, HE
npesplaronyo = 5 %. Ilpoune TpeboBaHMs M INpaBWiIa AKCILIyaTallMu CUYETUMKOB
WIM CaMOIIMCLEB JIOJDKHBI TPUHHMMAThCS COTJIACHO TIACTIOPTOB M TEXHHUYECKUX
yCJIOBUH Ha KOHKPETHBIE BUBI IPHOOPOB;

o Ilpu rnmy6une noroxa 10 4,0 M — NOJKHBI IPUMEHATHCS IUTAHTU THAPOMETPUUYECKHUE
cooprbie auametpoM 0,028 u mmuHOM ceximu 10 1,5 M;

o Ilpu rnybmne moroka cBbime 4,0 M — JOJDKHBI NMPUMCHATHCS THIPOMETPHUCCKUC
ne6énkn  tuna «Hesa» TIM-23, wumu  «Jlyra» Ilu-24 ycraHoBieHHBIE Ha
T'UPOMETPUYECKUX  MOCTHMKaXx €  NPUKPEIJICHHBIMH  CHM3Y  CIEIHaJIbHBIX



TUAPOMETPUYECKUX TPYy30B. YPOBHEMEpPHBIE PEWKH M INTAHTH JIOJDKHBI HMETh
pa3iauuuMble IKaibl U Ludposble oOO03HaueHUe. J[MCTaHIMOHHBIE YCTAHOBKH U
NeOEIKH OHKHBI OBITh CHA0KCHBI CUETIYMKAMHU JTTHHBI BEITPABICHHOTO TPOCA;

IIpubopwst 0ns usmepenua cKopocmu nomoka

B BONOXO3SIMICTBEHHOM IpakTUKE M M3MEPEHHUS CKOPOCTH IIOTOKA IPUMEHSIOTCS
THIPOMETPUYECKHE BEPTYLIKH pPa3nuyHON Momudukanuu. Hanbombinee pacrnpocTpaHeHue
NOJy4YMIM TuApomeTpudyeckue BepTymku Tuna ['P-21M, BelyckaBmivecs  Ha 3aBOJe
TUIpOMETpUUecKoro odopyaoBanus r. Tonucu. B HacTosIee BpeMs, B CBA3H C OTCYTCTBUEM
IIOCTaBOK THUJPOMETpHYECKUX BepTymek u3 crpaH CHI' uMeBmmiics B HaJIM4YuU IapK
THIIPOMETPUYECKUAX TMPHOOPOB 3HAUYMTENHHO COKPATWICA TIO TPUYMHE TEXHUYECKOTO W
MOpaJIbHOTO H3HOca. M3MepeHne pacxoll0B BOABI MPOU3BOJAUTCSA yCTAPEBLIUM NPHOOPHBIM
000py0BaHNEM, KOTOPOE JIaBHO HE MOBEPSJIOCH B CHELMAIU3UPOBAHHBIX MpEANpUATUsIX. B
HACTOsIIEee BpeMs B IeHTpalbHO a3uarckoM pernone (LIAP) Tonsko B [IKTU BonaBromatuka
u Merponorus (Keipreisckas Pecny6nnka) HajlaxxeHO IPOU3BOACTBO U3MEPUTENIEH CKOPOCTH
Bojabl Tuna MCB — 01 u npyrux npuOOpoB T'MIPOMETPHUYECKOro Ha3HadeHus. Y Hac B
Pecny6muke V3b6ekucran B HIIO CAHUHNPU paszpaborana HOBast KOHCTPYKITHS
THJIPOAMHAMHUYECKOT0 U3MepUTeNs ckopocTH noroka tuna I'TP. OnbiTHast napTust mpubopoB
I'TP 6puna m3roroBnena B 2005t 3a cuer cpenctB Ilpoexra «MYBP — ®eprana». [Ipubdopsr
I'TP Obum pacmpeneneHsl MO NWIOTHBIM KaHanamMm u ABII, rae ycnemHo npouuu
IIPOM3BO/ICTBEHHbBIE UCTIBITAHUS PUCYHOK 4.

Puc. 4. 'mapogunaMudecKkuii M3MepuUTeb ckopocT noroka I'TP

I'mpponunamuyeckuii u3MepuTenb ckopoctd noroka ['TP mpegnasHadeH Ui pas3soBBIX
M3MEPEHU CKOPOCTH BOJABI B COOTBETCTBYIOIIMX TOYKax moroka. ['TP omyckaercss B mOTOK
IIPU [IOMOIIY CTAaHJAPTHOM T'MAPOMETPUYECKON IITAHTU AUAMETPOM 28 MM.

3. MeToauka u3MepeHHs pacxoaa BOAbl
Pacxox Bombl ecTh 00bEM BOABI, MPOXOMALIMI B €IUHUIYy BPEMEHH, U B OOIIEM ciydae
3aBUCHT OT JIByX [1apaMeTPOB - IUIOLIAIN IONIEPEYHOTO CEUEHUS U CKOPOCTH MTOTOKA BOZBI



Q-wV: (D

re @ - IUIOUaAb MOMEPEYHOr0 CEYeHHs MOTOKA, M°, reoMeTphuecknii mapamerp; V -
CKOpOCTh TIOTOKa, OCPEJHEHHAas 10 BCEMY BOJHOMY IIOIEPEYHOMY CEUYEHMIO, M/CEK,
KHHEMAaTHYEeCKUU mapaMmeTrp. TakuMm oOpa3oM, 0OBEMHBIM Pacxoj BOIbI, B OOIIEM cCllydae
paBeH YMHOXXEHHOMY 3HAUYEHHUIO IBYX IIEPEMEHHBIX IIApaMETPOB - TE€OMETPUUECKOrO H
KnHemMaTtndeckoro. CienoBareiabHo, AT ONPEACTICHHS PacXo/1a BOAbl HEOOXOANMO U3MEPSTh
o0a mapamerpa. J[7s HArMATHOCTH PACCMOTPHUM abCTPAKTHYIO MOJIENb pacXxoja MOTOKa BOBIL.
PaccMoTpuM abCcTpakTHYIO MOJIENb pacXxo/ia BOJbl PUCYHOK 5.

Puc. 5. AbctpakTHas MOJENb pacxoaa BOAbI

Orta Mojenb MpeacTaBisieT co0oil o0beM Tela ¢ KPUBOJIMHEHHONW IOBEPXHOCTBIO C
NEPEMEHHBIMH TIapaMeTpaMH BO BCEX TPEX B3aUMHO NEPIEHIUKYJSAPHBIX HAIPABIICHUAX
3HAYCHHE, KOTOPOrO MU3MEpPeTCs B M°/c. VI3BECTHO, YTO METOOB M3MEPEHHUS PACXOA BOJBI
MHOT'0, HO B BOJOXO3SIIICTBEHHON NMPAKTHKE MPUMEHSETCS, B OCHOBHOM, METOJ] ""CKOPOCTh X
TUIOMIA/Ib", SIBIISIOIIMICS Pa3HOBUIHOCTHIO KOCBEHHBIX METOJIOB U3MEPEHHSI PACX0/a BOIbI.
CyIIHOCTh 3TOr0 METOJa 3aK/IIYaeTcs B ONPEJCICHHUU pacxojia BOAbl IyTEM W3MEpEHUil
IUIOIIAAM MONEPEYHOr0 CEYSHU NMOTOKA U CKopocTel TedyeHus. Ilpu 3ToM B pukcupoBaHHOM
THIPOMETPUUECKOM CTBOPE ONPEAEIAIOTCS CIEIYIOIINE AIEMEHThI pacxoa:
e [IyOMHBI Ha IPOMEPHBIX BEPTUKAIAX U MX YJAJ€HHE OT MOCTOSHHOIO Hayaia Io
JUHUH TUAPOMETPUYECKOTO CTBOPA I OMPEIENICHHUs TUIOIIAId BOJAHOTO CEUEHUS;
® [IPOJOJIBHBIE COCTABISIOLINE CPEAHUX CKOPOCTEN TEUEHMsI HA BEPTUKAJSAX, HA OCHOBE
KOTOPBIX PaCCUUTHIBAIOTCS CPETHUE CKOPOCTH B OTCEKaX MEXIY HUMHU.

Brime mpencraBnenHast aOCTpakTHash MOJENb — 3TO MAcallbHAs MOJIENb pacxojia MOTOKa
BOJIbI, B HATYPHBIX YCIOBUSAX TaK HE ObIBA€T, O3TOMY JUISl TOCTHKEHUS TpeOyeMOoil TOUHOCTH
U3MEPEHUs] pacxoja BOJbI HEOOXOAMMO 10 BO3MOXXHOCTH CTapaTbCi MaKCHMAaJbHO
npUOIU3UTECS K HUIEANbHOMY Clydaio. DTO BO MHOTOM 3aBHCUT OT NPaBUIBHOIO BBIOOpA
MecTa TUAPOMETPUIECKOTO CTBOPA, OIbITA TUAPOMETPOB, METOAUKH U3MEPEHUHN U.T. 1.

OcHO6HOII cnOCOO uZMepeHusa pacxo00e 600vl
MeTo/iuka BBINOJHEHUS M3MEPEHUH pacxoja BOJbI OCHOBHBIM U JETAIbHBIM CIOCOOaMH
AQHAJIOTUYHBI U PA3IMYAIOTCS JHUIIb CIEAYIONIMMHU MOKa3aTeISIMU:
e Ilpu ocHOBHOM cmocoOe IOMyCKaeTcss NPUHUMATh COKPAIIEHHOE YHCIO TOYEK
YCTaHOBKH MEPBUYHOTO H3MEPUTENSI CKOPOCTU Ha KaXKIOW BEPTHKAIH, B TOM YHCIIE
npu rayouHe noroka 10 0,5M — B ogHOM Touke Ha paccTosnuu 0,4h, ot qHa (wum 0,6h,



OT TOBEPXHOCTH BOJBI); TpH TiayOuHe moToka cBbimie 0,5M — B ABYyX TOYKax Ha
paccrostauu 0,2h, u 0.8h, oT gHa KaHana;

4. I'paxyupoBKa ruipoMeTpU4ecKoro nocra tuna «®P»
[Ipomecc ycTaHOBIEHUS WM HAXOXKACHHUS HEMPEPHIBHOM (QYHKIMKA BO BPEMEHHU TIO
pe3yibTaTaM JHUCKPETHBIX H3MEPEHUH pacxoJ0B BOJABI B THAPOCTBOPE HA3BIBAIOT
TpagyHpOBKON JaHHOTO THaporocTa. s oOnerdeHuss 3TOW TPOIEAYphl HAa IPAKTHKE
npuberarT K GopMaIbHO-T€OMETPUIECKOMY TIPUEMY M CTPOAT KpUBYIO pacxonoB O = f(H).
DTOT TpHeM, B MHPOBOM MPAKTHKE JO CHX IOP OCTAeTCs OCHOBOM MPAaKTHUYECKOM
TUAPOMETPUU OTKPBITHIX KAHAJIOB U PEK.

e ['pagynpoBKa [OJDKHA MPOU3BOAMUTHCS CHEIUAIMCTAMHU SKCIUTyaTallMOHHBIX WU
MeTposioruueckux I1eHTpoB (ML), mpomenmux crnenuanbHYI IOATOTOBKY 110
yTBepkKAeHHOU AreHTCTBOM CTaHIapTOB NPOrPaMME;

e Mertponoruueckass arrecrauust (noBepka) CHP, mnpousBoauTcs Ha OCHOBaHUHU
pe3yJbTaTOB TPaayHpoOBKH, crneruanuctamu  PecnyOnukanckux MII, umeronmx
COOTBETCTBYIOIIUE YIOCTOBEPEHMS, BbIITAHHBIE MECTHBIMU ATeHTcTBaMu CTaH1apTOB.

JlemanvHulii cnocod usmepeHus pacxo0o8 600bul

Jnst mocTuxkeHus: JOCTAaTOYHOM JJIsi TMPAKTUKU TOYHOCTH HW3MEPEHHMs, NMPU TPagTyHpOBKE
THPOTIOCTA, PACXOAbl BOABI U3MEPSIIOT JAETalbHBIM crocoboM. M3MepeHust mpoBOIAT, Mpu
YCTAaHOBUBILIEMCSI PEKUME TCUCHHS BOJBI M KOTJAa aMILTUTYIbI KOJEOAHUN YPOBHS BOJBI B
YCIOKOUTENBHOM KoOJoAle cocTaBisier He 6onee £ 1,0 % oT rimyOuHBI BOJBI B KaHale.
YpoBeHb BOJIBI U3MEPSIOT 10 U TIOCIIE MPOMEPOB TIyOUH, a TaKXKe Mepel] Ha4yaJIoM U B KOHIIE
U3MepeHuil ckopoctel TeueHus. DUKCUPYIOT ATy U BpeMs KaXKIOoro u3MepeHus: ypoBHs. Bece
pe3yJIbTaThl U3MEPEHUN 3aHOCSATCS B CTAHAAPTHYIO (GopMy (GKypHAT H3MEPEHUU PacxXoJ0B
BO/bI). J[ns mpoBeneHHs M3MEpPEeHHM pPacXOOB BOJbI, BHIOpPAHHBIM CTBOp pa3dMBAIOT Ha
BEPTUKAIM M 3aKpEIUIAIOT WX NyTeM HaHeceHus MeTok. Jlamee, W3MeEpSIOT IUIOLIAIN
MOTIEPEYHOT0 CEUEHUs] MEX]y BEPTUKAISIMU, 3aMEPSAIOT CKOPOCTH TEUEHHS, PACCUUTHIBAIOT
AJIEMEHTapHBIE PACXOJIbl HAa BEPTHUKAJSAX, CYMMHUPYIOT HUX IO BCEMY CEUYCHHMIO KaHajda U B
pe3ysibTaTe MONyYaroT 3HaueHHEe OOIIero pacxoja BOJbI, MPOXOJAIIET0 dYepe3 JaHHOe
CeYEeHHUE KaHajla PUCYHOK 6.
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i - KOOpAHWHAThl YCTAHOBKH BCPTYIIKHU
\F- OTMCTKH XapPaKTCPHBIX TOYCK;
n

’> - HOMepa BepTHKAJICH;

Puc .6. Cxema p336HBKI/I BepTHKaJIeﬁ IO MONMEPECYHOMY CCUCHHUIO KaHaJa
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Ilocneoosamensvnocms onepayuil nepeo nposedeHuem usmMepPeHuil CKOpocmeil 600bl:

e Ha3HAyaroT JOIOJIHUTEJIBHYIO YPE3HYIO BEPTUKAIIb I ONPEEIICHUsI CKOPOCTH BObI
y Oepera M M3MEPSIOT PACCTOSIHME 3TOM BEPTUKAIM OT ype3a BOJbl. YPE3HYIO
BEPTUKaJIb HEOOXOAUMO Ha3HAyaTh HA MUHHUMAJILHOM PAaCCTOSIHUU OT ypesa Oepera B
MECTE, JOIYyCKAaIOIEM U3MEPEHHE CKOPOCTEH XOTsI Obl B OAHOM TOUKE;

e U3MEpAIOT MIyOMHY MOTOKAa BOJBI Ha BEPTUKAJH, Jajiee ONPEAeNsioT Ha HeW TOUYKU
U3MEpPEHUS] CKOPOCTEHM TEYEHMs] W 3aMEpSIoT B AITHX TOYKaX CKOPOCTH
TUJPOMETPUYECKOMN BEPTYIIKOM;

e BepTYyIKa pacmojaraeTcs TakuM 00pa3oM, 4TOObI KPOMKa JIOMACTH BUHTA HAXOAUIACh
Ha yJaJIeHUH He MeHee 2-3 CM OT MOBEPXHOCTH BOABI WIIM JTHA, a TIPH paboTe ¢ CyaHa
B YCJIOBHSIX BOJHEHHUS TAaKMM 00pa3oM, 4TOOBI U30€KaTh yapoB JIOMACTEH O THO;

e U3MEPEHHUE MPOBOJAT MO NOPSAKY HOMEPOB Ha CIEIYIOIIME BEPTUKAIU, TIE TAKKE,
3aMepHB INTyOUHY BOJIbI, TOBTOPSIIOT 3aMEPHI;

ITocne w3MepeHHs: CKOPOCTEH BOJBI HA MOCHEAHEH MOCTOSHHON BEPTHKAIW, AHAJIOTUYHO

BBIOOPY MEpBOM ype3HOW BEPTUKAJIH, HA3HAYAIOT TAKyIO K€ BEPTUKAJb Y MIPOTHUBOIIOIOKHOTO

Oepera W MPOBOJAT U3MEPEHHUs, 3aUKCUPOBAB PACCTOSIHUE BEPTUKAIM J0 ype3a Oepera u oT

IIPEAbIAYIIEH TOCTOSTHHOW BepTUKAIH. DPUKCUPYS BPEMS U YPOBEHb 110 pEUKE, 3aKaHYUBAIOT

pabory.

[Ipn mpom3BOACTBE M3MEpPEHUIl OJNHOBPEMEHHO BEIYT ONEPATHBHBI KOHTPOJIb TOYHOCTH
u3MepeHuil. [Ipy MoOsSBICHMM COMHHUTENBHBIX 3HAYEHHUI HM3MEpPSIEeMBIX JJIEMEHTOB pacxoja
BOJBI (TJIyOMHBI, CKOPOCTH, PACCTOSHHSA, YPOBHS) YTOUHSIOTCS W HCHPABISAIOTCS JIHOO
MOJITBEPKJIAIOTCS 3HAYEHHUSIMHM TIPOBEJIEHHBIX MOBTOPHBIX U3MepeHHil. CpeaHue CKOpOCTH
TE€YEHMsI BOJIbl HA BEPTUKAJISAX MPHU JAE€TAIBbHOM CIIOCOOE ONPENENSIIOT 10 3aBUCUMOCTH:

noe

V= .
10 > @

rae Vpos - CKOPOCTH T€UEHHUS BOJBI, U3MEPEHHAS Y MOBEPXHOCTU MOTOKA; Vo - CKOPOCTH
TEUYEHUsI BOJBI, U3MEPEHHAs y JHA KaHAJIA; Vo2 Voes Vos - CKOPOCTH TEUEHUS BOJIBI,
u3MepeHHsle Ha rinyounax 0,2H; 0,6H; 0,8H oT moBepXHOCTH ypOBHS BOJbI, COOTBETCTBEHHO.
CpenHIo CKOPOCTh MEXKJy CKOPOCTHBIMM BEPTHKAJISIMU BBIYHCISIOT KaK MOJYyCYMMY
CKOpOCTE€M Ha CMEXHBIX BepTUKasax. Onpenenss NTPOU3BEACHUS 3HAYCHUH IUTONIafeH
BOJHOTO CEUEHHUS MEXKIY CKOPOCTHBIMU BEPTUKAISIMU HA CPEIHHE CKOPOCTH TEUCHUS MEXKTY
HUMU, [IOJIy4al0T YacTUYHBIE pPAacXOdbl BOABI ISl TMPUOPEKHBIX YYACTKOB H MEXKIY
CKOPOCTHBIMHU BepTUKaIsAiMU. CyMMa 4YaCTUYHBIX pacXxoJ0B — JAacT HaMm oOuuil pacxoa. Eciou
YpOBEHb BOJIbI 32 BpEMSI U3MEPEHUsT pacxoja BOJIbI U3MEHSJICS He Oonee 3 ¢M, TO pacyeTHBIN
YPOBEHb BBIUUCISIOT KaK CpeHee apu(PMETHYeCKOe U3 3HAYCHUN YPOBHEH, U3MEPEHHBIX B
Hayajie ¥ KOHIIe u3MepeHus. [Ipu u3sMeHeHun ypoBHsI BObI Oojiee 3 CM Ha MajIbIX KaHajgaxX U
He Oosiee 10 cM Ha KPYITHBIX KaHAJIaX PACUCTHBIN YPOBEHD BOBI BEIUUCIISCTCS 110 OopMYyIIe:

H +H +...+H
H,, =1 Q%q e )

rne H;, H ..H, - 3Ha4yeHHUs YPOBHEW BOJAbI Ha KaXKIOW CKOPOCTHOW BEPTHKAIH,
U3MEPEHHBIX WM CHATHIX C Tpaduka KojaeOaHui ypOBHS BOIBI; ¢, ¢2...q, - PACXOIBI BOABI HA
CKOPOCTHBIX BEPTHKAJAX, PaBHBIC IMPOM3BEICHHUIO CPEIHEH CKOPOCTH IO BEPTHKAIH Ha
riyOuny.

Pacxong BOIBI BBIYMCHSIOT Cpa3y K€ IOCIIE OKOHYAHHWS HM3MEpPEHUH C 00sS3aTebHON
MPOBEPKOl, 4TOOBI B cllydae OOHapy>KEHUs OIIMOKKM MOXKHO OBbUIO MPOBECTH MOBTOPHOE
u3MepeHue. Bee BrhllenepedrnciieHHbIe Onepaii MOBTOPSIOTCS MOCIE U3MEHEHUS! BEIIMUHUHBI
pacxoda BOJbl B KaHaje. PekoMeHayemMoe 4uciao M3MEpPEeHUM ISl TpaayHpOBKUA THAPOIIOCTA

V + 3V0,2 + 31/0’6 + ZVO’8 +V,,.
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MIPOBOJIUTH HE MEHee BOChMU pa3. [Ipy Ha3HaueHUHM pacxXoJ0B BOJBI B KaHAJE, C KOTOPHIMHU
YBSI3BIBAIOTCA PE3YNILTATHI TPAIYUPOBKH, HEOOXOAUMO YUYUTHIBATH CIEIYIOIINE yCIOBUS:
e BEpXHEE 3HAYEHHUE Pacxo/ia JIOJHKHO COOTBETCTBOBATH 3HAYEHUIO, COCTABIISIONIEMY HE
MeHee 85 % OT MaKCUMaJIbHOTO 3HAYEHUs pacxoia BOJIbI B KaHAJIE,
e BEJIMYMHA HWKHETO 3HAUEHMs JOJKHA COOTBETCTBOBATH 3HAYCHHIO, COCTABIISIOIIEMY
He Oonee 15 % oT MakCHMaTBLHOTO pacxoja BOAbI B KaHAJC,
e BCE IMPOMEKYTOUYHBIE HW3MEPEHHbIE 3HAYEHUS PACXOJI0OB JOJKHBI PABHOMEPHO
pacnpeenaTbcs MeXa1y U3MEPEHHBIMU 3HAUCHUSIMU;
® BEIWYHHBI PACXOJOB BOJBI, COOTBETCTBYIOIIME IBYM ONIDKAWIINM 3HAUYCHUSM,
JOJKHBI Pa3IMyaThCs MEXIy coOoil Oonee, ueM Ha 5 % OT cpeiHEl BETUYHHBI
pacxona.
[Tocne mpoBeneHUst TpajyUpPOBKHU CIEAYET COCTABUTh AKT O IMPOBEJACHUU TPATyUPOBKHU C
MOJMUCSAMU TPEACTaBUTENCH 3aMHTEPECOBAHHBIX CTOPOH (CM. MPHIOXKEHHE) , a KypHal
U3MEpPEHUs pacxoja BOJBI JODKEH OBITh 3aBEpeH THUAPOMETPAMU  IPOBOJMBIIUX
TpagyHpOBKY.

Ilocmpoenue zpagpuka u madauyvl pacxoOHOIl XapaKmepucmuKu
Kak yxe ObUIO OTMEYEHO, M3MEPEHHE PACXOJOB BOJbI BECbMa TPYAOEMKas OIepalusi.
3HAYUTENBHO MPOIIE, CIEJ0BAaTENbHO, M Yallle MOXKHO BECTH HAOMIOACHMS 32 YPOBHSIMU
BOJIbI. MeXly YPOBHSIMHU U pacxoJaMH BOJIbI CYIIECTBYET T'HIpaBiIudeckas cBsi3b. OObIYHO
IpU YBEJIWYEHUHM pPACXO0Ja BOJBl YPOBEHb MOBBINIACTCS U, HA00OOPOT, MPHU YMEHbLICHUU
pacxona BOIbl YpOBEHb NOHMKaeTcs. Iloaromy, MMes psAn 3HAUEHUH pacxoJOB BOJBI,
U3MEPEHHBIX TPHU PA3IUYHBIX YPOBHSAX, MOXXKHO TOCTPOUTH KPHUBYIO 3aBUCUMOCTU MEXIY
pacxolaMu M YPOBHSIMH, KOTOpas M SIBJII€TCSI KPHBOM pacxojoB Boasl Q=f(H). Hamuuue
TakOM KpuBOil pacxonoB Boabl (Q=f(H) mno3Boiautr mo ypoBHIO Boabl H Ha gaHHOM
THJIPOCTBOPE ONPEICTUTh pacxol Boabl O, He u3Mepss ero. s 3Toro Heo6Xo0aIUMO UMETh
X0Ta Obl MHHHUMAaJIbHO-AOCTATOYHOE KOJIMYECTBO JAHHBIX (PAKTUUECKH U3MEPEHHBIX
pacxoloB, KOTOpbIE Mepel IOCTPOEHHMEM KpPUBOM pacxoAoB BOABI, IPEABAPUTEIHHO
aQHAJIM3UPYIOTCS JJAHHBIE U3 BEJIOMOCTH U3MEPEHHBIX pacxosioB.  Kpusyto pacxonoB Q=f(H)
CTPOSIT B MpPSIMOYTOJbHOM cucteMe KoopauHat. Ha wmmummerpoBoit Oymare ¢opmara
210x300 mmm 300x420 MM 110 BEpTUKAJILHON OCU OTKJIAJABIBAIOT 3HAUYCHMS YpOBHEH BoibI (H)
JUIS KaXXI0TO pacxojia, a 1Mo FOPU30HTANBHON - 3HAUEHUS U3MEPEHHBIX pacxooB BoAbI ().
Ha »sTom e deprexe CTposT KpHUBbIC Iiomiaaei xuBoro ceuenus @ = f(H) u cpemnmx

ckopocrteit V. = f(H). Ilpu nocTpoeHuH KpUBOil pacXo0B BOJbI MACIITAG MOAOMPAIOT TAKOIA,
YTOOBI XOP/1a, COEIMHSIONIAs] KOHIIbI KPUBOM, Obla paciosoKeHa o] YIJIoM oKoJjo 45° k ocu

aocruce, a 1 KpuBblX @ = f(H) u V' = f{H) - nox yrimom 60°. OKOJI0 HaHECEHHBIX TOYCK
IPOCTABISIIOTCS LUGPBI, COOTBETCTBYIONIME 3HAUCHUSM pacxojoB. Ecimu u3MepeHus
pacxosoB BOJbI IPOBEJIEHBI IPABWIBHO, TO HAHECEHHbIE TOYKM 3HAYEHMHM pPAcXoll0B
o0pa3ytoT JnocToBepHoe Tosie. PaccessHue wuiam pa3dpoc TOUEK H3-3a JIOMYIIEHHBIX
HETOYHOCTEH M3MEPEHUs] MU KOJeOaHUs THAPABIMYECKUX 3JIEMEHTOB IMOTOKA B 3TOM IOJE,
HE JIOJKHO MpEBBIATh 2-5 %. 3aTeM HaHeCEeHHbIe TOUKU Pa30UBAIOT MO IPyIMIaM.

Jl14 mosty4eHus JOCTOBEPHOM IpalydpOBOYHOM 3aBUCUMOCTH CJIENYET MOJIyYUTh HE MEHeEe 6-
9 3HaueHul pacXxo0B MPH YPOBHAX PaBHOMEPHO pacIpe/ie]ICHHBIX 10 BCEMY JHAa3oHy
U3MEPEHUs pacxo/ia JaHHOTO THAPOTIOCTa (CM. HapuMep Tpaguk Ha pUCyHKe 7). 3HaUCHUS
cpennux pacxonoB Qcp u ypoBHel He,, momy4arorcs B pe3ysbTare CI0XKEHUS HE MEHEE TPEX
M3MEPEHHBIX 3HAYEHUN YPOBHEW U PACX0/I0B, MOJICIECHHBIX HA UX KOJIUYECTBO IIPH
rpagyupoBKe THIPOMETPUUYECKOTO MOCTA 32 OJJUH IPUEM.

Qcp: Q1+Q32+Q3 ,M3/C (4)
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H +H,+H,
cp— 3

, M )

rac 3- KOIMYECTBO MMPpUEMOB U3MCPCHHUA PACXOO0B IIPpU OAHOM CPCIAHCM YPOBHE.

B kaxpgoll rpymnme Todek MO cpelHeapu(PMETHUYECKUM 3HAYEHUSM YPOBHEH M PacxoioB
ompenensercs LEHTp TskecTH. [Io LeHTpaM TsKeCTH MOJ JIEKAIOo IIPOBOJAT ILIABHYIO
KpPHUBYIO.
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Puc. 7. I'padux 3aBucumocT pacxoaa ot yposus Boanl Q = f (H)

Ha sTOM e a1cTe HaHOCAT IUIOIIAH KUBBIX ceueHuid @—=f(H) u cpenqux ckopocrer V.. =
f(H), u TO HaHECEHHBIM TOYKAM NPOBOIAT KpHBHIE. JlJIT TNPOBEPKH JOCTOBEPHOCTH

HAaHCCCHHBIX KPHBBIX, CHUMAKOT C YCPTCKA COOTBCTCTBYIOIIHWC 3HAUCHUA Q, oaunV )51

COIOCTAaBJISIIOT pacxon O, ¢ mpousBeneHueM @ X V. OKOHUATEIbHOE 3aKpEIUIEeHNE KPUBBIX
HNPOM3BOIUTCS MOCie UX yBA3KU. Pacxon O, cHATHIM ¢ kpuBoit O=f(H) mia kakoro-HUOYb
YPOBHS, JODKEH OBITh paBEH IPOU3BEACHUIO IUIOMAAN M CPEJHEN CKOpPOCTH, CHATBIX C
KPHUBOM MPH COOTBETCTBYIOIEM YPOBHE CHATOrO pacxojaa. Takue MpoBEpKH MPOU3BOJAT MPU
10-Ti 3HaYeHMsIX ypoBHEN (He MeHee), Harpumep, ¢ maroM 10 cm (10, 20, 30, 40 cm u T.11.).
[Ipu 3TOM OTKJIOHEHHE 3HAUYEHUIl pacxonoB AOKHO ObITh He Oonee 1 %. Ilpu Gonbliem
IPOLIEHTE PAcXOKJIEHUs, OTH PacxXojbl INMPOBEPAIOT U HCIPABISIOT. sl BO3ZMOXXHOCTH
OIpeNIeIeHUs] PAcXoJ0B BOJBI IO TIOCTPOGHHONM KPHBOM BHE TMpeneioB (HaKTHUYECKU
U3MEPEHHBIX PACXOJIOB JIOMYCKAETCS OSKCTPANOJUPOBAHWE, HO HA HE3HAYUTEIbHOM
NpOTSDKEHUM KPHUBOM, TJ€ €€ HampaBlIeHHe He BbI3bIBaeT coMHeHui. Ha rpaduxax
AKCTPANOIMPOBAHHBIE YACTU KPUBOM 0003HAYAIOTCS IyHKTUPHOM JTMHUEH.

Macmta®d KpuBOM pacxomoB JODKEH oOecneuuBaTh OTCYET () € TOYHOCTBIO JI0 Tpex
3Hadamux mudp. Ecmu kpuBas Q=f(H) coxpaHseTcs B TEUYEHHE HECKOJIBKUX JIET WIH €€
NPUXOAUTCS YacTO NMPUMEHATh, IesIeco00pa3Ho MOJb3ysch, KpuBo Q=f(H), coCTaBUTbH
Tabiuiy pacxonoB. CpenHecyTOUYHbIE 3HAUYEHHS PACXOJIOB BOJIbI BBIYMCISAIOT IO JaHHBIM
YeThIpex 3aMepoB (YTPEHHETO B 8%, MOJIYJEHHOTO B 13%, BEUEPHETO B 20" u, Hakomen
rouroro B 24% (cm. Ipunoxenue).
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Ananumuyeckuii cnoco6 pacuema ypasnenus pacxooa Q =f(H)
AHanu3 KpuBbIX pacxonHoi xapakrepuctuk CHUP tuna «®Py nokaszan, 4To Bce OHU UMEIOT
KPUBOJIMHEHHYIO (POPMY M OMTUCHIBAIOTCS YPAaBHEHHUEM CTENeHHON QyHKIMH Y = a *X® mm
Q-a*H® rxe (Q;H) — mepeMeHHbIe BeTHYMHBI TECHO CBS3aHHBIE MEKIY coOOMH, (ab) -
MOCTOSTHHBIE KOA(DPUIIMEHTHI OTIpeieisieMble YPaBHEHUSIMH:

Ylgy, Xlg*x, — X lgx, Xlgy,lgx,

lga = - ,  (6)
nZlqzxi _(zqui)z

n gy lgx, — Xlgx, Xlqy,
b= e ; (7
nZlqzx,. - (zqui)z

[MocnemoBaTeIbHOCTh  BBIUMCIICHUE s pacdeta koddduimentos (a;b), ymobHO
MPOU3BOJIUTH B TAOMMYHOM (hopme:

Tabauua. 3.
Pacyer ko3¢ punuenToB (a;b) ypaBHeHHs cTeneHHOi pyHKIIUM
KoanuecTBo x v, yj'
uzMepeHuit i ! lox . 2 _y)?
P H) (Qo) i lgy, | la'x lqy, * Igx, lgy,' ig;’i ¥i=%)
n ™ M /e
1 2 3 4 5 6 7 8 9 10
1
n
2.

B rpady 3 3aHocuM He3aBHCHUMBIC NEPEMEHHBIC 3HAUEHUS CPEIHHX M3MEPEHHBIX PACX0JI0B
Qcp, B Tpady 2 — COOTBETCTBYIOIINE UM CPEJHUE 3HAUYEHHs U3MEPEHHBIX YpoBHEN Boabl Hep,
noJb3ysich Tabnuuamu Jjorapudmos, 3amonHsieM rpadel 4 u 5. HalineHHble CcyMMbl
noJicTaBisieM B BelpakeHus 4 u 5. [1o Tabnune anTunorapuMoB onpeenseM BhIPOBHEHHbIE
sHadyeHmss “Y'” rpada (9). 3anomasiem rpady (10) myTeM BBIYHCICHHUS PA3HUIBI MEXKIY
M3MEPEHHBIMU U PaCYETHBIMU 3HAUCHHUSIMH PAcXO/I0B.

Jns HarmsaHOCTH, cllefyst dTOM METOAMKE Ha IpUMEpEe M3MEPEHHBIX 3HAYEHUM pacxoloB
BOJIbI TOJIOBHOTO THuponocta HOkHo-Depranckoro kaHana (tabnuma 4), paccyuTaem
YpaBHEHHE pPacxo/a.
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Taoauua. 4.
HartypHble u3MepeHusi pacxo0B BOJbl HAa roJ1I0BHOM rujaponocty FO®K

wiepenas | YPommBoms | Pactom soru
05.04.05. 88 16,99
09.04.05. 110 22,10
15.09.05. 134 32,12
10.09.05. 138 35,92
28.08.05. 184 47,86
15.08.05. 194 52,92
17.08.05. 195 50,48
04.04.05. 198 50,96
15.07.05. 218 61,20
27.05.05. 229 68,58
08.08.05. 238 75,44
26.05.05. 240 76,54
07.07.05. 254 82,34
12.05.05. 256 84,36

B pesynbrare 0OpabOTKM M3MEPEHHBIX 3HAYEHUIH PacxXoJ0B BOJABI 10 TOJOBHOMY
rugponocty FO®K ObuI0  paccumTaHO ypaBHEHHME pacxofa C  IOCTOSHHBIMU

kod(purmenTaMu «a» u «by :
Q=0.0225%H "%, (8)

I'ne —a=10,0225; b =1,4768 nocrosinabie ko3hdunreHTs, H — ypoBeHb BOABI B CTBOPE
U3MEPECHUI.
[To moyyeHHOMY ypaBHEHHIO (8), pacCUMTHIBAETCS HOBas pacxojHas Tabiuia 5.

Tadauna. S.
Tabéanua 3aBUCHMOCTH pacxoa OT YPOBHS BOAbI
1o ro;ioBHOMY ruaponocty FO®K

YpoBHU
/ 0 1 2 3 4 5 6 7 8 9
pacxoabl
10 0,67 0,78 0,88 0,99 1,11 1,23 1,35 1,48 1,61 1,74
20 1,88 2,02 2,16 2,31 2,46 2,61 2,77 2,92 3,09 3,25
30 3,42 3,59 3,76 3,93 4,11 4,29 4,47 4,66 4,84 5,03
40 5,23 5,42 5,62 5,81 6,01 6,22 6,42 6,63 6,84 7,05
50 7,26 7,48 7,70 7,92 8,14 8,36 8,59 8,82 9,05 9,28
60 9,51 9,74 9,98 10,22 10,46 10,70 10,95 11,19 11,44 11,69
70 11,94 12,19 12,45 12,70 12,96 13,22 13,48 13,75 14,01 14,28
80 14,54 14,81 15,08 15,36 15,63 15,91 16,18 16,46 16,74 17,02
90 17,31 17,59 17,88 18,17 18,45 18,74 19,04 19,33 19,63 19,92
100 20,22 | 20,52 | 20,82 | 21,12 | 21,43 | 21,73 | 22,04 | 22,34 | 22,65 | 22,96
110 23,28 | 23,59 | 2390 | 2422 | 2454 | 2486 | 2518 | 2550 | 25,82 | 26,14
120 26,47 | 26,79 | 2712 | 2745 | 27,78 | 28,11 28,45 | 28,78 | 29,11 29,45
130 29,79 | 30,13 | 30,47 | 30,81 31,15 | 31,50 | 31,84 | 32,19 | 32,54 | 32,88
140 33,23 | 33,59 | 33,94 | 3429 | 34,65 [ 3500 | 3536 | 35,72 | 36,08 | 36,44
150 36,80 | 37,16 | 37,53 | 37,89 | 38,26 | 38,62 | 38,99 | 39,36 | 39,73 | 40,11
160 40,48 | 40,85 | 41,23 | 4160 | 41,98 | 4236 | 42,74 | 4312 | 43,50 | 43,89
170 4427 44,66 45,04 45,43 45,82 46,21 46,60 46,99 47,38 47,77
180 48,17 | 48,56 | 48,96 | 49,36 | 49,76 | 50,16 | 50,56 | 50,96 | 51,36 | 51,77
190 52,17 | 52,568 | 52,99 | 53,39 | 53,80 | 54,21 54,62 | 55,04 | 5545 | 55,86
200 56,28 | 56,69 | 57,11 57,563 | 57,95 | 58,37 | 58,79 | 59,21 59,63 | 60,06
210 60,48 | 60,91 61,34 | 61,76 | 62,19 | 62,62 | 63,056 | 63,48 | 63,92 | 64,35
220 64,78 | 6522 | 6566 | 66,09 | 66,53 | 66,97 | 6741 67,85 | 68,29 | 68,74
230 69,18 | 69,62 | 70,07 | 70,52 | 70,96 | 71,41 71,86 | 72,31 72,76 | 73,22
240 73,67 | 7412 | 7458 | 7503 | 7549 [ 7595 | 76,40 | 76,86 | 77,32 | 77,78
250 78,25 | 78,71 79,17 | 79,64 | 80,10 | 80,57 | 81,03 | 81,50 | 81,97 | 82,44
260 82,91 83,38 | 83,86 | 84,33 | 84,80 | 8528 | 8575 | 86,23 | 86,71 87,18
270 87,66 | 88,14 | 88,62 | 89,11 89,59 | 90,07 | 90,56 | 91,04 | 91,53 | 92,01
280 92,50 | 92,99 | 93,48 | 93,97 | 9446 [ 94,95 | 9544 | 9594 | 96,43 | 96,93
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5. CpencrBa n3mMepeHHsi pacxoaa AJsi KOJLUIEKTOPHO-APEHAKHOM ceTH
VYyeT BOAbI HA KOJIEKTOPHO-APEHAKHOW CETH MPOBOAAT B OTKPBITHIX APEHAX U KOJUJIEKTOPAX.
['mapomerpuyeckie MOCThl 000OPYIYIOTCS B YCThSIX KOHIIEBBIX YYacTKOB JPEH MIIAJIIICTO
MOpsi/IKa, BIAJAIOIINUX B IPEHBI CTAPIIETO MOPSAKA.
Ha kpymHBIX MEXXO3SMCTBEHHBIX KOJUIEKTOpPAaX OOOPYIYIOTCS KOHTPOJIbHBIC
(TpaH3UTHBIC) THIPOMETPUUECKHUE MOCTHI.
OcoOeHHOCTSAMH  JUISI y4eTa BOJBI B OTKPBHITOH KoyuiekTopHO-npeHaxkHor cetn (K/C)
SIBJISIFOTCSL:
¢ MaJIbIC YKIIOHBI 1 CKOPOCTHU TCUCHUSA BOJbI;
® U3MEHEHHE THPABIMUYECKOTO PEXUMa B BErETAIUIO B PE3YJIbTATE 3apacTaHUS
pyciaa COpHOUM ¥ BOAHOM pacTUTEIBLHOCTHIO;
e OIUIBIBAaHUE OTKOCOB B pe3ysibTaTe OOJBIINX KOJIEOaHHM TPEHaKHOTO MOMYJIS
B TEUEHUE BETETAI[MH U B MEXKBETeTAllMOHHBIN MEPUOJ] PU cOpOCe BOJ MOCIIe
IIPOMBIBKH 3aCOJIEHHBIX 3€MeJIb.
C ydeToM BHIIICNIPUBEACHHBIX oOcoOeHHocTel s ydera Boj KJIC mpaktudeckas
TUIpOMETpUS peKoMeHayeT cieayronme CHP:
O THIPOMETPHYECKHH TMOCT THUMA (PUKCUPOBAHHOE PYCIO C OCETOHHBIM MOSICKOM
«DPBII»;
O TUAPOMETPUYECKHH IMOCT TUMa (UKCUPOBAHHOE PYCIIO ACUMMETPUYHOTO CEUYCHHS
«DPACx;
o Hacagku CAHUMPU «HCxy;
o cmapennbie Hacaaku CAHUNPU «CHC».

CUP muna «DPBII»

Kak ormeuanoch BhIe, omgHoM u3 ocoOcHHocTel KJIC siBiIseTcst OIUIbIBAHHE OTKOCOB U
u3MeHeHus: (OpMbI TIONMEPEYHOIO CEUEHHs KaHajla BO BPEMEHHM, 4YTO HE OTBEYaeT
TpeOOBaHUSAM THAPOMETPHUUECKOTO TMOCTa. B 3TOH CBSI3U IS CO3JaHUS TPABUILHOTO
HEM3MEHHOTO BO BpPEMEHU IMIONEPEYHOr0 CEYEeHUs KaHaja, 4YacTh 3EMJIIHOrO pycia
KOJUIEKTOpPa B CTBOPE MPOEKTUPYEMOTO THIPOIOCTa OOJMIIOBBIBAIOT OCTOHHBIM IOSICKOM
pucynok 7. lllupuna OeTOHHOro IMOsiICKa NPUHMMAETCS paBHOW TINIyOMHE KaHajla IpH
MaKCUMaJbHOM YpOBHE, HO He MeHee 3-5 M. J[HO OEeTOHHOro mosicKa OJIKHO OBITh
MPUIOIHATO HAJ THOM KaHayia Ha BenuuuHy p = 0,05-0,2*%Hpax.

Puc.7. I'mapomerpuuyecknii noct tuna «®PBID»
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Metonuka TpagyupoOBKM M JKCIUTyaTallud TrujpomMerpuyeckoro mnocra tuna «DPBID»
NMoPOOHO M3JI0KEHA B paszjiene 3;4 HaCTOAIIEro PyKOBOJICTBA.

CUP _muna « DPAC»
Jl7is OTKPBITBIX KOJUIEKTOPOB M JIPEH, TJE MPOTEKAIOT Malible pacxoisl Boabl (1o 50 ii/c),
pekoMeHayeTcs 00ycTpanBaTh UX TuApoMeTpudeckumu nocramu tuna «O®PACy (puc.8).

T PoMET PLECRA MECTHE

Puc.8. I'mapomerpuyeckuii noct Tuna «®PAC»

JlnrHa 00GJIMIIOBaHHOIO ydacTka nmpuHuMaetcsa Ly = 5-10. Bricota ¢ukcupoBaHHOrO ceueHus
hy npuanmaercs Ha 0,3-0,4 M BbIIIE 0KUIAEMOT0 MaKCUMAJIBHOTO ypOBHsS BoAbl. Cy>KEHHOE
1 aCUMMETPUYHOE CEUCHHUE pycCiia cO3/1aeT HEOOXOAUMYIO TITyOUHY M CKOPOCTh TCUCHHS IS
WU3MEPEHUS Pacxoja BOJIBI.

KoHTposibHBIE H3MEPEHUS pacxoa BOIBI MTPOBOJATCS C THIPOMETPUUECKOTO MOCTHKA.
Y4eT BOJbI, aHATOTUYEH HM3BECTHOMY METOJy MOJTY4YeHUS OJHO3HAYHOW 3aBHUCHUMOCTH Q
=f(H) nyrem rpaayupoBku «DPPAC» METOIOM «CKOpPOCTh X IUIOMAAL» (CM. pasuen 4,
HACTOSIIETO TTOCOOHS).

CHP muna «HC»
JIist OTKpBITON ApeHaxkHOW ceTu ¢ pacxomamu 10 250 n/c pexomenayroTcs «HC»
KPYTJIOr0 WIH MPSMOYIOJIBbHOTO CEYEHMSI:
e BogomepHoe ycTpoiictBo tumna «HC — 10 x 20» npenHazHadeHo 1Ji OTKPBITHIX APEH C
pacxomamu ot 10 1o 40 n/c;
e BogomMmepHoe yctpoiictBo tuna «HC — 25 x 50» npenHazHaueHO 1Jis OTKPBITHIX APEH C
pacxogamu ot 60 1o 250 Ji/c.
Bonomepnsie yctporictBa tuna «HC» M3roraBimBaroTcs U3 IEPEBSHHBIX JOCOK WIN
muctoBoil ctanu. Koncrpykmms «HC» cocTOMT M3 CTEHKHM, B KOTOPYIO IO LIEHTPY Ha
OIpe/IeJICHHONW OTMETKE 3aOJIUI0 BCTpauBaeTCs KOHMYECKasi HacaJka pUCYHOK 9.
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Puc. 9. Bonomepnas nacanzka CAHUUPHU

[Ipu msroroBnennu «HC» u3 meTanna cBapKy BCEX €€ I'paHEd OCYIIECTBIISIFOT BIIPUTHIK C
TEM, YTOObI BHYTPEHHHE IIBbI ObITH YUCTHIMH, O€3 3aTEKOB.

JomyckoMm £ 5 — 10 mm.

BI)IXOIIHOG CCUCHUC BBITIOJHACTCA C JOIIYyCKOM + 2 MM, a OCTaJIbHBIC pasMEpbl — C

Ocp Hacaaku JOJKHA OBITh TNMEPHEHIUKYJSPHA CTEHKE M TOKpPBITAa B TpPU CIOS

AHTUKOPPO3UIHON KpacKol. YpPOBHEMEpPHBIE PEUWKH YCTAaHABIWBAIOTCA C OOEMX CTOPOH
CTCHKH C HYJISIMH Ha OJJHOM ypoBHE. ['abapuThl CTEHKH Ha3HAYAIOT U3 yCIOBUSA 33/ICTKH €€ B

IMOINEPEUYHOC CCUCHUE KaHaJ1a.
Pacxon Bonpl ONpeaAcCIsACTCA 11O 3aBUCUMOCTH:

O=41*a*b*Z

rne 4,1 — nocTosHHBINA KO3 HIIeHT;

a — BbICOTA BBIXOOAHOT'O CCUCHUS, M,
b - IIUPUHA BBIXOAHOTI'O CCUYCHUA, M;

Z = H-h (pa3HocTb ypoBHEil) mepemna, M.

M3/C,

Jlnst yno6cTBa ompeesieHrst pacxo10B BobI poxoasamux yepe3 «HCy», 3HaueHus pacxo10B

BOJIBI B 3aBUCUMOCTH OT «Z» IPpUBCACHLI B Ta6J'II/II_Ie 6.

Tabanna 6.
Ta0uauna 3HayeHuii pacxoaos Boabl (J1/¢) miass «kHC»

Paznocts HC HC Paznocts HC HC Paznocts HC HC

ypoBHeii 10x20 25x50 ypoBHeii 10x20 25x50 ypoBHeii 10x20 25x50

Z (cm) Q(a/c) Q(a/c) Z (cm) Q(a/c) Q(n/c) Z (cm) Q(a/c) Q(a/c)
1.0 8,2 51,2 10,5 26,5 166,0 20,0 36,7 229,0
1,5 9,9 62,2 11,0 27,0 170,0 20,5 37,2 232,0
2,0 11,6 72,2 11,5 27,7 174,0 21,0 37,6 236,0
2,5 13,0 78,2 12,0 26,5 177,0 21,5 38,0 238,0
3,0 14,2 83,7 12,5 29,9 181,0 22,0 38,5 241,0
3,5 15,3 90,0 13,0 30,0 185,0 22,5 39,0 243,0
4.0 16,5 102,0 13,5 30,5 188.,0 23,0 39.4 2460
4,5 17,5 108,0 14,0 31,0 192,0 23,5 39,8 248,0
5,0 18,5 115,0 14,5 314 195,0 24,0 40,2 251,0
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55 19,3 120,0 15,0 31,8 198,0 24,5 40,6 253,0
6,0 20,0 126,0 15,5 323 201,0 25,0 41,0 256,0
6,5 20,7 130,0 16,0 32,8 205,0 25,5 414 258,0
7,0 21,5 135,0 16,5 333 208,0 26,0 41,8 261,0
75 222 140,0 17,0 33,7 211,0 26,5 22 263.,0
8,0 23,0 145,0 17,5 343 215,0 27,0 42,6 266.,0
8,5 23,7 150,0 18,0 34,9 218,0 27,5 43,0 268.0
9,0 24,5 154,0 18,5 354 220,0 28,0 133 271,0
9,5 252 158,0 19,0 35,8 223,0 28,5 13,6 274.,0
10,0 26,0 162,0 19,5 36,3 2260 29,0 44,0 276,0

Tpebosanus no ycmanogke u IKCRIAyamauu HAcCaooK:

e «HC» Bpe3aroT B OTKOCHI KaHajIa C yIIOPOM HUXKHEH IpaHW HACAIKU B JTHO TakK, YTOOBI
YpOBEHb BOJBI B HW)XHEM Obede naxe MPU MHHUMAJIBLHOM pacxoje ObUT BHIIIS
BBIXOJHOW BEpXHEH KPOMKH HACAJIKH, T.C. MOCICAHUI HAXOIWICS OBl B 3aTOIJICHHOM
pexume;

® BO BCCX ClIy4asaX CTCHKa «HC» JOJDKHa OBITH YCTaHOBJICHA BCPTUKAJILHO U COBIIAAATh
C OCBhIO KaHaJia,

e xoHcTpykiuio «HC» co mHa U OTKOCOB yTpamMOOBBIBAIOT BO M30€KaHWE TOHHOW M
OOKOBOH (mIbTpaniii BOJBL. ['pYHT OTKOCOB W JIHA IOABOISIIETO W OTBOJISIICTO
y4aCTKOB KaHajia YKPEIUISTFOT MECTHBIMHU MaTepHallaMHu.

CHP muna «CHC»

Jl1is u3MepeHus pacXxoA0B BOJBI B OTKPBITHIX KOJIJIEKTOpaxX ¢ OONBIIUMHU PacxoJaMu
BOJIbI 000pyayeTcs ruapoMerpudeckuid moct tumna « CHCy.

Koncrpykius «CHC» cocTouT W3 CTEHKH, B KOTOPYIO Ha OINPEACICHHOW OTMETKE
3armoIMI0 BeTpauBaroTcs Ba win Tpu «HC» kpyrioro unu npsimoyrojibHoro cedenus. K
CTEHKE CBEPXY YCTAHABIUBACTCS TUAPOMETPUUYECKUN MOCTHUK IJI CHSATHS MOKAa3aHHUM C ABYX
YpOBHEMEPHBIX peeK. Bcs KOHCTPYKIMS, U3rOTaBIMBACTCA W3 METallJla U yCTaHABIMBAETCS
MOTIEPEK PycClia B IMOJIOTOM KOTJIOBaHE OOECTIEYMBAIOIIETO 3aTOIICHHE OTBEPCTHS HACAIKOB C
HIDKHETo Obeda Py MUHUMAIILHOM PACXO€ BOJIBI.

CreHka OJKHA UMETh Ta0apUTHBIE pa3Mephl C YUETOM 3aJIEKH €€ B JHO U OTKOCHI
pycia KoyuiekTopa Ha TinyomHy He Menee 0,5M. BbicoTa CTEHKM JOJDKHA OBITH BHIIIC
MaKCUMaJIbHOTO YPOBHA BoAbl HA 0,3-0,4 M, pucyHok 10.

M POMETPUYECKUIA MOCTUK

AN

Bepx cTeHKu

\\ Y/ H mak
\
\ HAC
\ AOKKU
\\ ‘_N YV Hmue _
\ ‘ -
\
\
\ 05Mm

Puc.10. BonomepHnoe ycrpoiicteo Tuna «CHC»
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Pacxon Bomer «CHC» ompenensieTcss mo npuBefeHHON Bbimie 3aBucuMoctd (10) mmsa «HC»
YMHO>KEHHOW Ha KOJIMYECTBO HACAJIOK.

O=41*a*b*~\Z *n (10)
I'nme n — xoamdyecTBO HACAIOK.

Cmanoapmmnule 6000omepHble ycmpoiicmea
CTraHgapTHBIMUA BOJIOMEPHBIMH YCTPOHMCTBAMU CYUTAIOTCA BOJIOCIMBBI C TOHKOW CTEHKOW,
notku CAHUUWPH, nomymieHHsle A MU3MEPEHHS PACXOAOB BOJBI O€3 IMpelBapUTEIbHOM
rpagyupoBKku. CTaHJapTHBIMHU BOJIOMEPHBIMH YCTPOWCTBAMHU, KaK MPABUIIO, OCHALIAIOTCS BCe
TOJIOBHBIE TUAPONOCTHI KAHAJIOB BTOPOIO MOPsAKA MMOAAIOIINE BOLY B XO35ICTBA pa3iIMYHbIX
dopMm cobcTBenHOCTH (cM. [Iprtokenue).

6. IloaroroBka CUP k arrecTanyuu U noBepke

Jns toro, uto6el CHUP ObuUlO TOTOBO K IHepenade B SKCIUIyaTallMI0 €€ HeoOXOAMMO
aTTECTOBaTh (€CIM ATO MPOBOAUTCS BIEPBHIE) WM IMOBEPATH (MEPUOIUYECKUE IJIAHOBHIE
IIOBEPKH) T.€. Y3aKOHUTh CaM THMIPOMETPUYECKUN MOCT U €ro PacXOJHYI0 XapaKTEpPUCTHUKY.
Metponoruueckas arTecTanysi MPOU3BOAUTCS HA OCHOBAHUU DPE3YJIbTaTOB I'PAaTyHpPOBKU U
onpesielieHuss €€ MOrpelIHOCTH  CHEelHaTUCTaMHd  MeTpoJoruyeckux ueHtpos MII,
IPOLIEIIIMMH TIOJIFOTOBKY MO YTBEP)KIEHHOM Mporpamme, 1 UMEIOIIMMHU COOTBETCTBYIOIIINE
YAOCTOBEPEHUS, MECTHBIX OpraHoB AreHTtcTBa CTaHmapToB. Pe3ysbTaTsl METPOIOrHYECKON
aTTEeCTAllUU OTPaXKalOTCs B MPOTOKOJIE U IIPU €€ MookuTeapHoM ucxone Ha CUP, Beinaercs
CBUIETENHCTBO (cepTHuduUKaT) ohopMIECHHBIH MO ycTaHOBIEHHOW (Qopme. Hirke mpuBenen
HEOOXOIMMBIN TiepedeHb ToKyMeHToB Ha CUP, mpu MOATrOTOBKE €ro K aTTeCTaI|H:

O  aKT rpaJyupOBKU TUAPOIIOCTA;

o rpaduK pacXOAHON XapaKTEPUCTUKH, TAOIUILy PacX0/I0B;

O TEXHHYECKUH NAcnopT Ha THIPOMETPUUECKHN IIOCT;

Tpeoboeanus no nposedenuro nosepku cpeocme usmepenusn pacxooa (CHP)
o Ilpu npoBeneHUM aTTECTAMK WA TIOBEPKU PEEUHBIX TMAPOMETPUUYECKUX IIOCTOB
TUNA «()UKCHPOBAHHOE PYCJIO» H3MEPEHUE DPACXOZa BBINOJIHAETCS B CTBOpE
noBepsiemoro CUP;
o IIpu nposenenun nosepku npounx CHP, pacmonokeHHBIX Ha IPOBOASIIUX U
CONpPSATAIOIINX  T'MJIPOTEXHUUYECKUX  COOPYXKEHMSX, H3MEpPEHUsl  CIENyeT,
BBITMOJHATh Ha CTAllMOHAPHBIX JTMOO BPEMEHHBIX TUIPOMETPUYECKHUX CTBOpax,
pPacoJIOKEHHBIX Ha paccTOosiHMM He MeHee 10 mupuH KaHajla MO BEpPXYy OT
noBepsieMbix CUP;
o Mexay yuyacTKaMu paclojIOKEHUsI U3MEPUTENBHOIO cTBOpa U nosepsemoro CHP
HE JOKHO OBITh JIOMOJHUTENBHBIX TOCTYIUIGHUH WJIM TOTeph BOJBI,
npeBbIaronux + 1 % oT BeJIMUUHBI U3MEPSAEMOT0 PACX0/1a;
Omnpenenenue pacxojga Mo 3aBUcUMOCTU (1) MPOM3BOAUTCS Ha OCHOBAaHUM H3MEpPEHUU
CIIEIYIOIIMX TapaMeTPOB:

1. IIpomombHBIX (HOPMAaJbHBIX K  PACHOJIOXEHHUIO H3MEPHUTEIBHOTO  CTBOPA)
COCTAaBJISIFOIIMX CKOPOCTEH BOJBI B HECKOJIBKUX TOYKAaX Ha KaXKIOW BEPTUKAIM, HA OCHOBE
KOTOPBIX PACCUUTHIBAIOTCS CpPEJAHUE 3HAYCHUS CKOPOCTH Ha KaXKIOW BEPTUKAIH M B

OTCCKaX MCKAY BECPTUKAIIAMU;

2. HapaMeTpOB CCUCHUsI KaHaJla WJIN COOPYKCHHA, B TOM YHUCJIC. IIMPUHBI 110 AHY WU T10
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BCPXY, 3aJIOKCHHA OTKOCOB KaHalia, paCCTOSIHI/Iﬁ MCXKAY COCCOIHUMH BCPTHKAIAMU,
I‘J'IY6I/IHLI BOJIbI HA BEPTUKAIIAX,

3. YpoBHs BO/ibI OTHOCUTENBHO YCJIIOBHOM OTMETKA JTHA UM TONIOTpa(UUECcKOro pemnepa;

4. H3mepeHue pacxola BOJBI MOXKET TMPOU3BOTUTHCS JETATbHBIM WM OCHOBHBIM
croco0amu.

[IpumeHeHHE METO/a «CKOPOCTh X IUIOMIAAb» C IEIbl0 TpaayupoBku u moBepku CHP
OTPAHUYUBACTCS CJICTYIOIIUMHU YCIOBUSIMHU:
e pacxoa Bojsl ot 0,2 10 500,0 M3/C;
e ckopocTh motoka ot 0,2 1o 3,5 m/c;
e riyOunHa notoka ot 0,2 10 6,0 m;
® pEKHM IIOTOKAa - pPaBHOMEPHBIM, 03 TOoAmopoB (KKIOMY 3HAYCHHIO
HM3MEPEHHOT'0 PacXxo/ia COOTBETCTBYET OIPEACIEHHOE 3HAUCHNUE YPOBHS BOJIBI);
® OTKJIOHEHHE HAIPaBJICHUS OTIENIBHBIX CTPYH BOJHOTO MOTOKA OTHOCHUTEIHHO
OCH KaHajla He JJOJDKHO IpeBbIarh 15°.

PesynbpTarhl TpagyupOBKH AODKHBI O(QOPMIIATHCS AaKTOM TPaJyHMpPOBKH YCTaHOBJIECHHOMN

(bopMmBI.

Pacuem nozpewinocmu zudpomempuueckozo nocma
Jlis ompeneneHusi MOTPELIHOCTH pacxoaHoi xapaktepuctuku Q=f(H) Hago ycTaHOBHUTH
CYMMYy KBaJpaTOB OTKJIOHEHUN W3MEPEHHBIX 3HAUEHUM pPacXOAOB BOJbI, OT 3HAYCHUH
paccuMTaHHBIX MO0 ypaBHeHUIO (8). B kauecTBe mpruMepa Ipou3BEIEM pacueT MOTPEIIHOCTH
CUP, ronosnoro rujapomnocra FOOK rabnuna 7.

Taoauna .7.
Pacuer morpemHocT# rojioBHOro ruaponocra FO®K

Yucao _ YpoBHH BOABI Pico,;olﬁbl Plco’;oli"l Quaryea- KBaapar
H3MepeHn I Hcm Quaryes M/c Quasmra M/C Qrasmy pa3sHHUIbI

1 88 16,99 16,74 0,25 0,06

2 110 22,10 23,28 -1,18 1,39

3 134 32,12 31,15 0,98 0,96

4 138 35,92 32,54 3,38 11,42

5 184 47,86 49,76 -1,93 372

6 194 52,92 53,80 -0,88 0,77

7 195 50,48 5421 3.8 14,44

8 198 50,96 55,45 -4,49 20,16

9 218 61,20 63,92 2,72 7,39

10 229 68,58 68,74 -0,16 0,02

11 238 75,44 72,76 2,68 7,18

12 240 76,54 73,67 2,87 8,23

13 254 82,34 80,10 2,24 5,01

14 256 84,36 81,03 333 11,08

>.n 91,83

Pacuer ocCHOBHOI OIMOKM pacyeTHOW pPacXOJHOM 3aBUCUMOCTH MPOU3BOAUM IO

3aBUCHUMOCTH:

0o

_2_\/
- == -

2183 5 65%

13

21
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Pacder 0CHOBHO# TOTPENTHOCTH THIPONIOCTA IMPOU3BEEM 10 3aBHCUMOCTH:

Orn— \/0-32+G;+0-32p +Ué:\/22+1.52+12+2,652= 14.27 :3,77%’ (12)

lee HOFpCIHHOCTL FI/IHpOMCTpI/I‘-IeCKOFO II0CTa CKJIAAbIBACTCS U3 CYMMI)I KBa}lpaTOB
OILINOOK:

e (OCHOBHOWM TIOTPEIIHOCTH  CPEACTB  H3MEPEHUs CKOPOCTH  BOJHOTO  IOTOKA
(ruppomMerpudeckoit BepTyuku) o, < 1,5;

e  OCHOBHOM IOTPEIIHOCTH U3MEPEHUS YPOBHS BOJbl 0, <1;
*  OCHOBHOH IOTPEIIHOCTH MOCTPOCHHUS rpaduka o, < 2;

L4 OcHoBHO MMOrpeITHOCTU U3MCPCHUA pacXoJa BOJAbL O'Q )

Takum oOpa3oMm, B pe3yibTaTe TpagyupoBKu rojioBHoro ruzapomnocta HODK ee
MOrPENIHOCTh COCTaBWIa o ,,;= 3,77%, 41O yKasbBaeT Ha XOpOLIEE KAyeCTBO
I'pagyupOBKU M OTBEYAET TPEOOBAHUSIM CTaHIapPTOB.

[Tocne 3aBepieHus: CTPOUTENILCTBA U ITPOBEACHUS I'PalyHPOBKH, HEOOXOAUMO Y3aKOHHTb,
T.e. 0QOPMHUTH THAPOMETPUUECKUH TOCT COOTBETCTBYIOIIUMHU JOKYMEHTAMU JJIst
IOJITOTOBKHU €r0 K aTTECTALIUU.

TPEFOBAHHA K KBATUH®HKAI[HH HCITOJTHHUTEJIEH H TEXHUKE FE3O0ITACHOCTH PABOT

o DBrimonHeHue wu3MepeHUil pacxoja BOIbI METOJIOM «CKOPOCTh X IUIOIIA/b» JIOJIKHO
NPOU3BOIUTHCS  MCIOJHUTEISIMM, HMEIOIIMMU O0Opa3oBaHHE HE HUXKE CpEIHEero
CIEIHAJIbHOT0, 03HAKOMJIEHHBIMH MHCTPYKLHUSAMU I10 SKCITyaTalluu CPEACTB U3MEPEHMIH,
Y UMEIOIIMMHU TPAKTUYECKHUI ONBIT UX IPUMEHEHMSI.

o IIpu obopynoBanun CHP npubopamu, BXOASIIMMHU B CUCTEMbI JUCTAHIMOHHOIO JINOO
ABTOMATH3UPOBAHHOTO YIPABICHUS U KOHTPOJIS U TPEOYIOUIMMHU HaJW4Ks HMCTOYHHUKOB
AIIEKTPOHEPTUH, CHELMAIUCTBI, BBINOJHAIOMINE H3MEPEHMs], JODKHBI IPOXOJUTH
CHelHaNTbHbIM Kypc HOATOTOBKU IO 00CITY>KHBAaHUIO 3TUX IPUOOPOB.

o CnenmanucTel, TPOM3BOIAINE OOpabOTKY pE3ylIbTaTOB HW3MEPEHUH, IOJKHBI OBITH
00y4yeHbl TEXHOJOIMH pacu€ToB U Irpad0aHATUTUYECKUX TMOCTPOCHUH M OOpaIlEeHUIo C
VHJIUBUYaTbHON BBIYMCIUTEIbHON TEXHUKOM.

o K BBINONHEHUIO M3MEpPEHHI pacxoja BOIBI IOIYCKAIOTCS TOJNBKO JIMIA, MPOILIEIIINE
WHCTPYKTAX IO TEXHUKE 0€30MaCHOCTH, 3apPETHCTPUPOBAHHBINA B CIICIIMATBHOM KypHAJe.
[Ipn BBIIOTHEHMM HW3MEPEHHM PACXONOB BOJBI METOIOM «CKOPOCTH X IUIOLIAIb»
WCTIOJTHUTENISIM HEOOX0IMMO PYKOBOJICTBOBATHCS «IIpaBuiiaMu o TeXHUKE 0€3011aCHOCTH
IpU IPOU3BOJCTBE HAOMOACHUI 1 poOoT 1o cetu ['ockomruapomera» (I'mapomereonsnat
1983).

7. KoppekTHpoBKa pacxoAHOH XapaKTePHCTHKH, TOBTOPHASI TPaAyHPOBKA
B mpomecce MHOrojeTHed — OKCIUTyaTalMd  MAardCTPaJbHBIX ~ KAaHAJIOB  BO3HUKACT
HEOOXOJIMMOCTh  TIOBTOPHOM TPagyMpPOBKH THIPOMETPHYECKHX IOCTOB. [IprmumHamu
IPOBE/ICHUS] MOBTOPHOM TIpajlyMpOBKM MOTYT ObITh Oousblinve pacxoxjeHus (Oonee 5%)
MEXy M3MEPEHHBIMH PAcXOJaMH BOJBI M TOKA3aHUAMHU PACXOTHBIX TAONHIl. DTO MOXKET
OBITH CBSI3aHO C Pa3MbIBOM HJIM 3aWJIEHHMEM pycClla B CTBOPE THAPOINOCTA, CTPOUTEIHLCTBOM
BBIIIIC WJIM HIDKE MO TEUYCHUIO IEPETOPAKUBAIOIIETO COOPYKECHHs, HACOCHOW CTaHIUH,
aBTOMOOWJIBHOTO Mocta ¥ T.4. Jlind mpoBeneHHs  MOBTOPHOM  TpalyHpOBKH
THJIPOMETPUYECKOTO TOCTAa JOJDKHBI TPUTJIAIIATBCS  CHEIHATMCTB  METPOJIOTHIECKHUX
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LEHTPOB HMMEIOIINX pa3pelleHrs Ha MPOBEACHUS 3TUX padoT. Ecnu npu mposenenun
MOBTOPHOM TOBEPKH, M HAHECEHHUs MOJYYEHHBIX 3HAYCHMH pacxona Ha rpaduk Kpusas
pacnojoxuiach MapajuieIbHO IepBOHadadbHOW KpuBoi (puc 11.0), To BBOAMTCSA
nornpaBo4HbIl K03 duuuent. UYucieHHble 3HAU€HHMs PACXOAOB BOJABI NEPBOHAYAIBHOU
TaOJIMLBI KOOPJMHAT YMHOYKAIOTCS Ha IMOMPAaBOYHBIN KO3()PUIIMEHT. B cnydae, xorma
KpHUBas pacxoJI0OB BOAbl OyJeT pacmoiokKeHa MOJ HEKOTOPbIM YIJIOM K IEepBOHAYaIbHOM
KpuBoil (puc.11.B), cinenyer 6pakoBaTh rUAPONOCT U NEPEHOCUTH €r0 CTBOP B IPYTrO€ MECTO,
pacxoHbIe TaOIUIbl aHHYJINPOBATh.
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Puc.11. I'pa¢guk 3aBMCHMOCTH PacxoAa OT YPOBHA BOAbI

I'panyupoBouHas 3aBUCUMOCTH TIOCIIE KOPPEKTUPOBKH, €CIIH 3TO TpedyeTcs (cMm. puc.12.6) u
YTBEPKIACHHUSI, XPAHUTCS, BMECTe ¢ TexHuueckuM nacrnoptom CHUP, B cnyuae HeoOXxoqumocTu
KOIIUH o opMIIEHHOTO Onanka rpayupOBOYHOM 3aBUCHMOCTH nepeaarTcs
3aMHTEPECOBAHHBIM OpraHu3auusM. Pabounmm mgoxymeHtoM mpu skcruryarauuu CUP,
SBJISICTCSL pacXxojHas TabiuIla, COCTAaBIEHHAs HA OCHOBAaHUHU T'PAJAyHPOBOYHON 3aBUCHUMOCTHU
(8). I'pamammro TabnuIBl peKOMEHIYeTCs NMPOU3BOANTH ¢ MHTepBajmoM yepe3 0,01 M — s
3aBUCUMOCTH pacxojia OT YPOBHEH BOJbI, U ¢ uHTEepBaioM 4yepe3 0,005 M — 1715t 3aBUCUMOCTH
pacxoia OT TMepemana ypoOBHEH BOJBI, METONOM JWHEHHOW wuHTepnomsuuud. I[locne
COCTaBJICHUS TAONUIBI OJAHK TPaTyHPOBKH JIOJDKEH OBITh IOAIMKMCAH HCIIOJIHUTEICM |
YTBEPKAEH, TMOCTE COTIACOBAaHUS C MPEICTABUTENIIMU 3aWHTEPECOBAHHBIX OpTaHHU3alUil U
NPEAIPUITHI.

8. IlocTpoenne rpadguka U TadIUIBI PACXOAHON XapaKTePUCTHKH
NP MOMOLIH NEPCOHAIBHOI0 KOMIILIOTEPA.

Beiie 6butn paccMOTpeHbI rpauyeckue U aHaJIUTUYECKHE METObl IIOCTPOEeHUs rpaduka U
TabIuIL

pPacXoJHON XapaKTePUCTUKU PEEUHOro T'MIPOMETPHUECKOro MOCTa TUHa «(PUKCHPOBAHHOE
pycio». TouHOCTH MOCTpOCHHUs TpadUUecKOil XapaKTEPHCTUKU pacxoja OT YPOBHS BOJBI
3aBHCUT OT JIMYHOIO OMbITa M KBadudukauuum ruapomerpa. COOTBETCTBEHHO OT 3THUX
(GakTOpoB 3aBUCHUT M TOYHOCTh CHATHS NOKa3aHUM YPOBHS U pacxoja C rpaduxa Inpu
COCTaBJIEHUM PAaCXOJHOM Tabyuipbl. J{pyroi 6osee TOUHBIA aHAIUTUYECKUH METO MO3BOJISET
CTpOUTH TpapuK M TAOIUIBI PACXOAOB MyTEM pacdera K0d()(UIIMEHTOB YpaBHEHUS pacxo/a
(9). DOtu gBa MeToJa TOCTATOYHO TPYJOEMKHE OTHHMAIOT MHOTO BPEMEHHU. YUHUTHIBas TO,
YTO B IIOCJIEHHUE TOABI PAKTHYECKU BO BCEX BOJOXO3SIMCTBEHHBIX OPTaHU3ALUSIX HUMEIOTCS
nepcoHanbHble KoMmrbioTepsl (ITK) MoxHO aBTOMATH3MpPOBATh MpOLIECC NOCTPOEHUS rpaduka
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U TaOJauIBl pacxoJ0B, NPHUMEHSsSI CTaHJApTHBIE Mporpammbl, umeroniuecs: B Habope IIK.
Hmxe, Ha ogHOM IpuMepe MOKaKeM IOCIEAOBATEIbHOCTh AECUCTBUN A IOCTPOEHUS
PacXOIHOM XapaKTEPUCTHKHU.

1. OtkpsiBaem nporpammy Microsoft Excel;

2. 3anocum 3HaueHus ypoBHs H(cM) u pacxona Q(M’/c) B CTONOLBI (CMOTPETH IPHMED):

IO®K r/m «Axbapadan»
I1K 840+00
Yposensn Pacxon Q
H (cm) M /e
76 7,01
84 7,84
96 10,56
100 10,90
110 13,96
147 22,00
155 24,00
167 26,56
169 26,98
170 27,48
178 28,59
219 42,31
217 43,92
225 44,39
224 46,18
232 49,00

3. Bwigenum o6a cronbuna (H u Q), manee Ha maHenu HMHCTPYMEHTOB OOpaTHMCS K
MacTepy HoCTpoeHus auarpamm; Ha skpaHe mosIBUTCS OKHO «Macrtepa auarpamm
(mar 1 u3 4): THII AHATPaMMBI CMOTPETh HHXKE:
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B oxHe mpocMoTpa pe3ysbTaTa BRIOMpaeM THIT JUArpaMMBbl — «TOYE€YHAsD» (BBIIEICHO),
Ha)XMMaeM KHOIIKY «J1ajee» TMEepPeXOoiuM KO BTOPOMY IIary;

4. Ha skpaHe MosSBUTCSI OKHO ¢ M300pakeHUEM MCTOYHUKA TaHHBIX (mar 2 u3 4) CMOTpETh
HUXKeE:
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5.Haxxnmaem KHOIIKY «AaJIeC» U NNCPEXOJUM K IIary 3, «MapaMEeTpbl JUArPpaMMBbD»:
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B okHe «mapameTpsl nuarpaMMbl» (mar 3 u3 4) nociaea0BaTeNbHO OTKPbIBAs HHCTPYMEHTHI
(3aroJI0BKH, OCH, TUHUH CETKH, JIETEHa U MOMU<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>