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BeeneHue

HaunHas ¢ 2009 roga Ha mpponoruvdeckylo ceTb Pocruapometa B pamkax npoekTa
«MopaepHusaumnsa 1 TEXHUYECKOE NePEeBOOPYEHME yupexaeHuii Pocrugpomertas ctany noctynaTtb
cpencTea  M3MEpPEHWst  pacxofoB BOABl,  BKIKOYAOWME — aKycTMdeckue  JonnepoBcKue
npodunorpadbl «Stream Pro» n «Rio Grande», Bbinyckaembie N0 TEXHUYECKOW OOKYMEHTaLWK
komnaHum «Teledyne RD Instruments» (CLUA). [MpubGopbl cHaGXeHbl  KOMMMEKTOM
COMPOBOANTENbBHON AOKYMEHTaLUMKU: PYKOBOACTBAMW MO  3KCMnyaTauMu W PyKOBOACTBaMMU
nonb3oBaTtens. Ha mgaponornueckoin cetm  Pocrvgpometa  BO3HUKIM  TPYOHOCTW  Mpwu
ucnonb3oBaHuM npodunorpacgoe «Stream Pro» u «Rio Grande» u3-3a MHOrOUMCNEHHbIX
HETOYHOCTEW NnepeBoaa CONPOBOAUTENbHON AOKYMEHTALUM Ha PYCCKUA S3biK, NeperpyXeHHoCTv
TEKCTa TEXHUYECKVMMU MOAPOGHOCTAMKU UM HEMOCNEAOBATENbHOCTA U3NOMEHUsT IOKYMEHTOB, UTO
NpUBENo K HeobXxoaMMOCTU paspaboTky PYKOBOASILIETO [OKYMEHTa MO MX WCMOMNb30BaHWIO And
BbINOTHEHWUIO M3MEPEHWIA PACXOA0B BOAbI.

B ocHoBe HacTosLLEro pyKoBOASLLEro AOKYMEHTa NeXaT pe3ynbTaTbhl NONEBbIX UCTbITaHWA
npocunorpacos «Stream Pro» n «Rio Grande», nonyyeHHsle cneupanuctamu ®IBY «M» Ha
nocrax Cesepo-3anagHoro YIMC B 2009 - 2011 rr., yd4TeH onbiT #X 3KcnnyaTauuM Ha
rugpornormyeckux  noctax lMpumopckoro u  HAxkytckoro YIMC, a Takke AnTaickoro,

ApxaHrenbckoro, Mockoeckoro, Omckoro u Ceepanosckoro LIFMC-P.
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PYKOBOASAWUNA OOKYMEHT

PACXOA BOAblI HA BOOOTOKAX

MeToauka namepeHum
aKycTuyecKumu ponneposckumu npodpunorpadpamm
«Stream Pro» n «Rio Grande»

Oata seBepeHus — 2013-01-01

1 O6nacTb NpMMeHeHUA

1.1 Hactosiumin  pykoBOOSALLMA [OKYMEHT YCTaHaBnMBaeT METOAUKY WU3MEpeHun,
BkMiovaoLwyo obiwme TpeboBaHua, nopsooKk M3MepeHuit, o6paboTKy W KOHTPOMb
pesynbTaToB U3MEPEHNI PACXOLOB BOAbI Ha BOOOTOKaxX (pekax, kaHanax, pyvbsx u T. 4.) ©
MOMOLLLIO aKycTUYecknx gonneposckux npodwunorpacos (ALMNT) moandukaummn «Stream
Pro», «Rio Grande 1200 kHz» u «Rio Grande 600 kHz» (ganee — npocunorpadni «Stream
Pro» n «Rio Grande»), BbinyckaeMblx MO TEXHUUYECKOM JOKyMeHTaumuu komranuu «Teledyne
RD Instruments», CLUA [1] - [4].

Mpocbunorpadbl «Stream Pro» u «Rio Grande» knacca «Acoustic Doppler Current
Profiler» (ADCP) npegHasHayeHbl [nsi npov3BoACTBa MAPOMETpUdeckux pabor Ha
BOAOTOKAX, B T.M. ONA W3MEpeHuss pacxofa BoAbl, MOCTPOeHUs npocdunst AOHHOK
NOBEPXHOCTH, W3MepeHust rMyOGuHbl M CKOPOCTM BOAHOTO noToka. [ns ynpasnewusi
npocunorpacdom, npocmotpa u obpaboTku pe3ynbTaToB MAMEPEHWI B peanbHOM BPEeMeHU
ucnonb3yeTcA nepcoHanbHbid komnbioTep (MK) u ero nporpammHoe obecnevexue (10)
«WinRiver li» [5] — [6].

1.2 Hacroswuiz  pyKOBOOSALUMIA  JOKYMEHT fpejHasHauyeH pans  crneuvanmcTos-
MApPOroroB Ha CraHuuMsix, MOCTax M Apyrux noapasgerieHusix HabmogatensHoi cetu
PocrnapomeTa, BbINOMHSIOLIMX U3MEPEHUS PacxXOdOB BOAbI C MOMOLLLIO npodunorpados
«Stream Pro» u «Rio Grande» w npowepwmx creuuanbHyio NOAFOTOBKY MO WX
TEXHUYECKOMY OOCNYKMBAHUIO U UCTIONb30BaHUIO.

1.3 HacTosiuii  pykoBOASILLMIA AOKYMEHT MOXeT ObiTb MNONeseH cneunanucTam
M3bICKATENbCKMX, HAYUHO-UCCIIeA0BaTENbCKUX, MPOEKTHBLIX, CTPOMTERbHBIX W OpYrMX

opraHu3aLuii, KOTopbie UCMNONB3YKT B CBOEN npakTuke rnpodunorpadbl «Stream Pro» u
1
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«Rio Grande» gns BLINMONMHEHUS W3MEPEHUIn pacxo4oB BOAbI Ha BOAOTOKax rpwu

MPOU3BOACTBE NHXEHEPHO-TMAPOMETEOPONornieckux pabor.

2 HopmaTtuBHbIE CCbINTKN

B HacToAwWweM pykoBOAsLIEM [OKYMEHTE MCMOMb3OBaHbI CCbIKM Ha criegyiowme
HOPMaTUBHbIE JOKYMEHTbI:

"OCT 19179-73 N'mpponorusi cylun. TepMuHbl 1 orpeaeneHus

FOCT 19781-90 ObecneueHne cuctem o6paboTkv umHbOpMaLuUM NporpammHoe.
TepmuHbl 1 onpepeneHus

OCT P 8.563-2009 MNocyaapcTBeHHas cuctema obecrieqveHns eQuHCTBa U3MEpeHUi.
MeToaunku (MeToapb!) N3MepeHui

P[1 52.08.163-88 [JononHeHne Kk HactaBneHuio rugpomMeTeoponorieckumM CTaHUnam
u noctam. Boein. 6. Y. 1. Tugponornyeckne Habmogernusi u paboTsl Ha GonbLUKMX U CpeaHKX
pekax

MW 1759-87 NocypapcTBeHHas cuctema obecneyeHns eQMHCTBa UamepeHuit. Pacxon
BOAbl Ha pekax U KaHanax. Metoguka BLINONHEHWS WSMEPEHWA METOAOM «CKOPOCTb-

nnowagb»

3 TepmuHbI 1 onpeaeneHust

3.1 B HactosieM pyKoBOZALWEM AOKYMEHTEe MpUMEHEeHbl crefylowmne TePMUHbl C
COOTBETCTBYHLLUMY ONpeaeneHUusIMu:

3.1.1 aHcamGnb: BepTUKanbHbIA CErMEHT B MONepeyHoOM CEeYEeHUn pycna ¢ rpynmomn
AaHHbIX, NoyYeHHbIX Npodunorpadom B OTAEMNbLHBIX «A4eikax rnyGuHbI».

3.1.2 6eperoBoit orcek: [pubpexHas obnactb nomnepeyHoro cevyeHus pycra, B
KOTOPOW HE BLINONHAETCA UBMEPEHNE CKOPOCTEN W rMyOuH.

3.1.3 Bknagka: SnemMeHT HaCTpOWNKY AMarnoroBorc OkHa NporpaMMbl ¢ KOMaHaamu,
CrPYRNUPOBaHHBLIMM 10 3aJa4aM, KOTOPLIE Yalle BCErO BbINOHATCS COBMECTHO.

mn pumMevyaHune — BKﬂaﬂ.Ka No3BONAET MNOKasbiBaTk 4acTb 3M1E€MEHTOB ynpaBieHuAa
[aHHOro AMAnoroBoro OKHa, YNpoLLas NMoucK HYXKHbLIX 3IEMEHTOB YNpasneHus..

3.1.4 BogHoe ceuyenue —no NOCT 19179.

3.1.5 sogoTok — no FOCT 19179.
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3.1.6 rmppomeTpudeckum cteop —no NOCT 19179.

3.1.7 ruapomeTpuyeckue paborbl — no FOCT 19179.

3.1.8 ananoroBoe okHO: CrieLuansHbIi 3NeMeHT rpachu4eckoro Nonb3oBaTENLCKOro
uHTepdelica, OCYLLECTBNSIOWMIA ABYCTOPOHHEE B3aMMOAENCTBUE («AWaror») KoMnbioTep-
oneparop Ans BbIBOAA uHdopMaumm w/vny nonyvyeHmna oTBeTa oT oneparopa.

3.1.9 kapTa namsaTu: KomnakTHoe 3NEKTPOHHOE 3HEpProHe3aBucUMoe
3anoMyHaloWee YCTPOWCTBO, W3roTaBMvBaeMOe€ Ha OCHOBe (el-NnaMaTi U LIMPOKO
ucnonb3yemoe AN XpaHeHus LumudpoBort UHOpMaLUMKU B 3NEKTPOHHLIX ycTpoicTtBax (MK,
MobunbHble TenedoHbt 1 Ap. ).

3.1.10 kapapuaep: YCTPONCTBO ANS YTEHWUS 3MNEeKTPOHHbIX KapT CaMoro pasfuM4Horo
Ha3HavYeHus: KapT namsaTy, drew-kapT u ap.

3.1.11 kaTanor: O6bekT B (hainoBoi cucTeme, ynpoLuaowmin opraHusaunto annos.

MpumewuyaHue— TunuyHasa ainoBas cuctema coaepXkut 6onblUoe KONUYecTBo
tbainos, 1 kaTanory NOMOrarT yNopaaoUNTb ee NyTeM rpynnuposkn dainnos.

3.1.12 xomaHpa onepatopa — no FOCT 19781.

3.1.13 kpuBas pacxogos — no FOCT 19179.

3.1.14 ukonka: OJnemeHT rpaduueckoro wHTepdperica (Hebonbiuas KapTWHKa),
NpeacTaBnsaoWmMiA  NPUNoOXeHne, B TOM 4ucne ain, Katanor, OKHO, KOMMOHEHT
onepaLoHHON CUCTEMBI, YCTPOWMCTBO, noakrnodeHHoe K MK, u ap.

3.1.15 unTtepdpeinc: CoOBOKYNHOCTb CPEACTB, METOAOB U MpaBUN B3aMMOAEHCTBMS
MEXIy 3NeMEHTaMU BblYUCIIATENbHON CUCTEMbI.

3.1.16 meToauka (MeToa) usmepenuin — no FOCT P 8.563.

3.1.17 HoyTOyK: [MopTaTMBHLIA MEPCOHANbHbIA KOMMLIOTEP, B KOPMNyce KOTOporo
obbeauHeHbl TUNWYHBIE Ero KOMMNOHEHTLI: AWUCINIEN, KnaBuarypa U YCTPOWCTBO ykasaHus
(Hanpumep, ceHcopHast NaHernb), akKyMynaTopHele 6atapeu u ap.

3.1.18 onepatop: Creuuanuct, OCYLLIECTBAAIOWMNA pasnnyHbie U3MEPEeHUs C
noMoLblo npodunorpacpos, a Tawke 06paboTKy 3TUX MSMEpeHun, U npoleawmin
creumnanbHyo NOAreTOBKY MO VX TEXHUYECKOMY OOCITYKUBAHUIO U UCNOMb30BAHUI).

3.1.19 nanka (katanor): O6bekT B (haiifioBOM cUCTEME, MpeAHa3HaYeHHbI Ans
opraHusaum ainnoB B rpacpuyeckoM nonbL3oBaTeNbLCKOM uHTEpdernce, U NpeacTaBneHHbIN
B MK B BUAe nepapxvyeckoi CTPyKTypb! (AepeBa kaTarnoros).

3.1.20 nepekniovarens: 3nemeHT ynpaenenua B [K, npepocrasnfaowmi
nonb3oBaTento BbIGOP OfHOI BO3MOXHOCTU U3 Habopa BapuaHTOB.

3.1.21 nepeceuenune (TpaHcekT): MNMepemelieHne npodunorpaca Mo BOAOTOKY OT

ogHoro 6epera K APYromy C BbINOMHEHMEM OAHOM Cepuy U3MEpeHui.



P 52.08.767-2012

3.1.22 nuHr: KopoTkuit akyCTUYeckuin UMIMyIbC, HanpaBneHHbIA B BOAY.

3.1.23 nunrosanwue: Mpouecc MocbINKU MUHIOB.

3.1.24 nocnepoBaTenbHbIN nopr (cepuitHbIA nopr, COM-noprT):
[ByHanpaBeneHHbli MnocrnedoBaTenbHbii  UHTepdeitc, npefHasHadeHHbit AnA  obmeHa
b6uToBOIN UHopMaumen.

3.1.25 nporpamma — no N'OCT 19781.

3.1.26 nporpammHoe oGecneueHnme — no NOCT 19781.

3.1.27 npochunb ckopocTeir: Mpachuk (amiopa) pacnpegeneHve cKOpocTeld Ha
pasnuuHbIX rMybuHaxX No BEPTUMKANLHON INWMHWK, FEXallel B MMOCKOCTU MONEepevHoro
ceveHus.

3.1.28 npocdunorpad (npodmnometp): WM3amepuTenbHbIi KOMNMEKS, KOTOPLIN
noseonsieT nofyunte npodunu rmyBuH pycrna U CKOPOCTEW TEYEHWS MpU nepeceyeHum
BOJOTOKA, a nocrie ux o6paboTky NporpaMMHbIMK CPEACTBAMM, BbIMMCIUTL Pacxos BOAbl.

3.1.29 pagnomopem: WHTepdpeiic, nporpaMmMHo-yrnpasnsiemoe NMpUemMHo-
nepegaioliee yCTPOWCTBO, npeobpasyioliee curHanbl CTaHAapTHBIX NOCneaoBaTernbHbIX
uHTepdeiicos RS-232 unn RS-485 B pagroyacToTHbIe NOChINkU 1 0BpaTHO.

M pumMmeyaHune— Pa3HOBI/IJ.1HOCTb pagumomoaema, oﬁecneqMBarou.lero PagnuoBONHOBYIO
CBI3b 1 06MeH uHopMaLmeit Mexay BHELLHUMK UM POBLIMUA NOPTATUBHBIMKU ycTporcTeamu (MK,
Mo6unbHbIMK TenedpoHamu 1 Ap.), HasbiBaeTcs «bluetooth».

3.1.30 pacxog Bogbl — no N'OCT 19179.

3.1.31 ckopocTb TeuveHUsl: PaccTosHue, Ha KOTOpPoe 3a e4uHULY BpPEMEHM
nepeMeLLaeTcs B NPOLECCe ABWKEHUsT YaCTULIa UM HEKOTOPbIN 00bEM BOABI.

3.1.32 coobuieHune cucrtembi — no NOCT 19781.

3.1.33 cpeqnHsisi CKOPOCTL NOTOKA (B NONEPeYHOM ceueHum): YacTHoe OT geneHus
pacxona BoAbl Ha NnoLags NonepeyHoro ceveHrs BOAHOTO NOTOKa.

3.1.34 TepmucTop:  YCTPOWCTBO, 3MEKTPUYECKOE  COMPOTMBAEHUE  KOTOPOro
cyliecTBeHHO ybbiBaeT ¢ pOCTOM TEMMEepaTypbl, v ANs KOTOPOro XapakTepHbl: Gonbluoin
TeMnepaTypHbIN KO3MMULMEHT CONPOTUBMEHNSA, CTABUNBHOCTL XapakTEpUCTUK BO BPEMEHU
M cnocoBHocTb paboTate B pasHbiX KIMMATWYECKMX YCMNOBUSIX U MPU  3HAYMTENbHbIX
MEXaHU4ECKUX HarpysKkax.

3.1.35 ypoBeHb Boabl — no OCT 19179.

3.1.36 dhbann: PukcupoBaHHOE MMA (NOCreaoBaTeNbHOCTb CUMBOMOB W/UNK Yucno),
nmMbo onpegeneHHoe norMyeckoe NpeAcTaBNeHMe U COOTBETCTBYIOLME €My onepauum
yTeHus (Wunm 3anucu), NO3BOMAOLLIME MONyyYMTb AOCTYR K KakoMmy-nnbo pecypcy

BbIMUCIMTENBHON CUCTEMBI.
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3.1.37 «Aayenka rnybuHbi»: [IMCKpPETHAs BENUYMHE CKaHUPOBAHWUS TMYGUHLI NpK
M3MEPEHN CKOPOCTEN Te4YeHUs NOTOKa M MNOCTPOEHUWM BEPTUKAaNbHOW antopel (Npoduns)

CKOPOCTEN.

4 O6Lme NONOXeHUA

4.1 PykoBopagaimih  JOKyMeHT paspabotaH B cooTBeTcTBUM C TpeboBaHusiMu
FOCT P 8.563.

4.2 C60pKy, MOHTAX W BbIMOMIHEHNE M3MEPEHWIN PacxodoB BOAbl Npodunorpadamm
«Stream Pro» u «Rio Grande» cnegyeT BbINOMHATL CTPOTO B COOTBETCTBUM C YKA3aHUAMM
pykosoacTts [1] — [4].

4.3 Ocob6eHHOCTLI0  BHIMOINHEHVSE  M3MepeHwin  npocmnorpacpom  «Stream  Pro»
ABMAETCS UCMNONb30BaHWE KapMaHHOro nepcoHanbHoro komnbiotepa (KMK) B komnnekte ¢
pagvomogemom Tuna «bluetoothy».

Ynpasnenue npodunorpacom «Stream Pro», cbOp AaHHBIX  M3MEpPEeHWit
ocyulectenseTca ¢ nomowbio MO «Stream Proy». PaGoTta ¢ komnaktHbim KIMK nosesonser
onepaTopy B pexuMe pearnbHoro BpeMeHn NpocMaTpuBaTh AaHHbIE O COCTOSIHAM CUCTEMbI U
KOppeKTMpoBaThL CBOM [EWCTBUS, OTCReXvearb pesynbTaThl WU3MepeHum K, 1o
HEOOX0OUMOCTY, BHOCUTb U3MeHeHus [3].

4.4 Ypanennas pabota ¢ npodmnorpacgom «Stream Pro» gna namepeHuit pacxopa
BOAbl C MOCTOB, C MCMONb30BaHWEM NMEPETSHKEK UMK FUAPOMETPUYECKUX YCTAHOBOK U T.M.
BbIMNOMHAETCH € NOMOLIbI0 paguomogema «bluetooth», uTo pacwupsieT BO3MOXHOCTH
onepatopa u obecneunBaeT 0e3onacHOCTb NMPOBeAEHUst paboT B CNOXHBIX YCHOBUSX,
Hanpumep, BO BpeMst NaBOAKOB.

4.5 MNpodmnorpad «Stream Pro» moxet Taioke pabotate ¢ MO «WinRiver [». [ins
3TOro HeoOxoOoMMO UCNONbL30BaTh ero B kommnekte ¢ MK, ocHalweHHbIM paguocBA3sbio
«bluetooth» nnu BHewHUM paguoMoEeMOM.

4.6 [nsa eoinonHeHus pabotr npocunorpacdom «Rio Grande» Tpebyetca
BbICOKONPOW3BOAUTENbHbIN 3alLMLLEHHbI HOYTOYK «Panasonic» cepuu CF-30 (pganee —
HOYTOYK «Panasonic»), Ans MCMNOMb30BaHUA KOTOPOro HeobBxoaumo CTporo cnefoBatb
pekoMeHaauMsiM PYKOBOACTBA NO aKkcnfyatauuu [5]. Pasbembl U knaBuaTypa HOyTOyKa
«Panasonic» HagexHO 3awmieHbI OT MPOHMKHOBEHMSI BOAbl W MblNK, YTO Aenaer ero
He3ameHuMbIM Anst paboTsl B NONEBLIX YCNOBUAX.

Heobxoaumasn komnnexktaums MK npegctaesnexna B pykosoacTee nonb3osartens [6].

5
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4.7 Ynpaenervne npodgunorpacpom «Rio Grande» u cbop naHHbIX U3MEpeHW#H
ocywectsnsietcs ¢ nomowbo MO «WinRiver ll», npegHasHayeHHOro ans ynpasneHvs
KOMNNEKCoM ruapomeTpuyeckux paboT: 3aaaHnst KOHMUrypaLmm npoMepos, CKaHUPOBaHWA
uccnegyemMoil NoBepxHoOCTH, coopa U BOCNPOU3BEAEHUS NONyYeHHbIX AaHHLIX, a Takke Ans
06paboTku 1 nepeaaqn JaHHbIX Ha BHELIHWe YCTPOMCTBA.

Ona ycraHosku MO «WinRiver Il» TpebyeTca onepaunoHHas cucTeMa cemeincTsa

® ®
«Windows» («Windows XP Pro », «Windows 2000 » v T.n.) [6]. [lanHoe MO Takke

nossonaeT NpousBoauTb kanubpoBKy komnaca B koHdurypaumn npodunorpada «Rio
Grande» (npunoxenue A).

4.8 [ina nposepku npocunorpadpa «Rio Grande» B TECTOBOM PEXUME TalOKe MOXET
ucnonb3oBatbcs nporpamma  «BBTalk» [2]. Mopsgok Tectuposanust «Rio Grande»
npeacraeneH B pasgene 13.

4.9 YpaneHHas pa6ota ¢ npocunorpacdom «Rio Grande» (M3amepeHue pacxoga sopbt
C MOCTOB, C WCMONb3OBAaHWEM MEPETSHKEK UMM FMOPOMETPUYECKUX YCTAHOBOK W T.N.)
BLINOMHSAETCA C NOMOLLBIO pagMomMoaema.

C 97Ol Lenblo, Kak npaBuo, UCMonNb3yloTca pagnomoaemMsl Tuna «Parani SD1000»
(nanee — «Parani»), KOTOpble MO3BOMAIT OMNEPATUBHO OpraHu3oeaTth GecnposogHoit
KaHan cas3u mexay npodunorpadom n MO HoyTbyka «Panasonicy.

MpuHuun pa6oTbl paguomogemoB «Parani» B komnnekte ¢ npodunorpadom «Rio
Grande» npusefeH B npunoxerHun b.

4.10 MogpobHoe TexHWYeckoe onucaHue npodunorpados «Stream Pro» u «Rio
Grande», onvcaHne BO3MOXHBIX HEWUCNPABHOCTEN, UX YCTPAHEHWE, yXxo4 3a OTAeslbHbiMK

aneMeHTamMu npuBopOB NpeACcTaBeHo B PyKOBOACTBAxX Mo akcnnyaTtauuu [1], [2].

5 TpeGoBaHusi K NOKa3aTensiM TOYHOCTH U3MePeHU

5.1 MeTtponorvdeckie 1M TEXHWYECKMe  XapakTepuctukm  npodunorpados
moavdhukauum «Stream Proy, «Rio Grande 1200 kHz» u «Rio Grande 600 kHz» cornacHo
ceupaetenscTBy [7] u pykosoacTtsam [1]-[4], npeacraeneHs! B Tabnvue 1.

5.2 'paHuubl JONYCKaeMOW OTHOCUMTEMbHOW MNOTPELHOCTA M3MEpPeHUil pacxodoB

BOAbI O AaHHON MEeToANKE U3MepeHuid coctasnsioT He 6onee £10 %.
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Tabnwuuya 1
«Stream Pro» «Rio Grande 1200 kHz» | «Rio Grande 600 kHz»
HaumeHoBaHue Mpenene! Mpenent Mpepnensi
napametpa | 3Hauenue | HOTYCKAGMON |5, o 01ng | AONYCKACNMON | 5 erue | AOTYCKASMON
napameTpaCTHOCHTENBHOM o OTHOCUTENbHOR = o OTHOCUTEBHOM
P P ROrpeLwHoCTH, p p MOrpeLLHoCcTy, pameTp MOTPeLLIHOCTY,
% % %
MakcumanbHas
rny6uHa, m Ao 4.0 0,5 fo 21,0 $0,25 Jo 75,0 40,1
Or-5,0 Or-5,0 O1-5,0
Ao -0,03 Ao 0,03 f#o -0,03
[nanasoH 5 BKIIOM. i o
M3MEpEeHUin 45 45 .5
notora, wo | OT 1003 Or +0,03 O +0,03
) Ao +5,0 no +5,0 0o +5,0
BKITOY. BKITHOY. BKIMIOY.
if:ﬂg;f oTee Or1 _ or1 _ Ot 1 B
rny6ubby, wr | A° 20 Ao 128 Ao 128
MuHUManbHbIA
pasmep 0.01 N 0,05 ~ o1 _
CKAYSKU
rnybuHbI», M
Pabouas
yacTtoTa 2,0 - 1,2 _ 0.6 _
partymka, My
Yucno nyyein 4 R 4 _ s 3
AATYUKA, LIT.

«Stream Pro»

MpumedyaHue - Cnegyer MeTb B BUAY, YTO NMPU CTAHAAPTHON KOMNnexkTauuu (c
HefonblUMM  KatamapaHom) npocunorpad
M3MEPEHUIn Ha ManbiXx U CpeAaHuX BOAOTOKaX C raybuHamn A0 4 M M CKOPOCTAMK NOTOKA
TeYeHus ToNbKo B npegenax +2,0 m/c.

Ona uaMepeHuid pacxogos Bodbl npodpunorpacom «Stream Pro» cO CKOPOCTAMU TEYEHUA
Gonee 12,0 m/c HeoGxooMMO WCNONbL30BaTL KaTamapaH GOMbLIMX pasMepoB UMM NMPUMEHWUTb
ocobble KOHCTPYKTMBHbIE npucriocobneHus, obecrneunBalope YCTomumMBoCTb Npubopa Ha
NOBEPXHOCTM NOTOKA C BLICTPLIM TEYEHUEM.

ofecneunBaeT BbINONHEHUE

6 Tpe6oBaHusa K yCroBUsiM U3MepPeHus

6.1 lMNpu BLINONHEHUM U3MEPEHWII PaCcXodO0B BOALI HA 3apaHee BbLIOPAHHOM y4acTke

OeNCTBYIOILEro MMAPCMETPMYECKOTO cTBopa coBniogalTcsi YCroBuUs, U3NOXKEHHbIE B

MeToanyeckux ykasaruax MU 1759.

6.2 Ha BHOBb BbIGpaHHbLIX yHacTKax npu BbINOMHEHUM U3MEPEHUIA PacxoaoB BOAbI

TpebyeTtca cobniogeHne cneayioLwmx YCnoBuii:

— OTCYTCTBUE pe3kux NepenoMoB Npouna BOAHOIO CeueHus;
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— OTCYTCTBME BbIPD@XEHHOW MyNbCaLUuM CKOPOCTU TEYEHUs, a TakKe 3HauYUTerbHON
CUCTEMATUYECKOW KOCOCTPYMHOCTH NOTOKA, He Gonee 20°;

— OTCYTCTBME HA Y4aCTKE U3MEPEHUS NONMbI C NMPOTOKAMK ¥ PYKaBaMy;

— OTCYTCTBUE €CTECTBEHHBIX UMM UCKYCCTBEHHbIX Nperpag;

— MYTHOCTb NOTOKa Ha y4acTKe U3MepeHns He aomkHa npesbiwats 1000 mr Ha nuTp;

— OTCYTCTBME MOMEX MO riyOuHe NOTOKa B MMOPOMETPUYECKOM CTBOPE, B TOM YuCne
BOAHOWM pacTUTENbHOCTY B CAMOM CTBOPE, a TaKKE BbilLIE 1 HXKE ero Ha paccTosaHum 30 M; n
KPYMHbIX BaryHOB, NPEBbILLIAIOLLIMX NO pasmepy 1/3 rny6uHbl noToka.

6.3 lMpu unsmepeHun pacxodoB Bogbl npodwmnorpacom «Stream Pro» rnyGuHa
fIOTOKA B CTBOpPE nepeceveHus AOMKHA ObiTe He meHee 0,3 M M He Gonee 4 M, a
npocunorpacom «Rio Grande» — rnybuHa notoka B CTBOpe nepeceyeHust 4oOMkHa GbiTb
He meHee 0,9 M 1 He Bonee 21 M (cM. Tabnuuy 1).

6.4 Tlpn uaMmepeHWn pacxofiOB BOAbI C MOCTOB npodunorpadp cneagyet
nepemeLlaTh HKe MOCTa Ha TakOM YAaneHUn OT Hero, YToDbl UCKITIOUNATL BIMSIHUE OMop
MOCTa Ha CKOPOCTHOI PEeXum rnoToka.

7 MeTtop namepeHun

7.1 Mpocunorpachbl  «Stream Pro» u  «Rio Grande», npegHasHaveHbl Ans
BbLIMNOMHEHUst rMapoMeTpuyeckux paboT Ha BogoTokax B peanbHOM maciutabe BpemeHu,
GECKOHTAKTHBIM YNTPA3BYKOBbLIM CNOCO6OM.

MpuHuun  gewicteust npocunorpahoB  OCHOBAH Ha  MOAavYe  KOPOTKOro
yNbLTPa3BYKOBOrO CUrHana (WKCMPOBaHHOM 4acToTel B BoAy. OTpaxarerm (4actvubi),
UMeloLMecs B BOge, BO3BpalWaloT curHan K aatuvky npodmnorpada. OTpaxeHHbIn
MMIMYNbC UMEeT CABUTM B 4acToTe, NPOnopLUMOHAarnbHbIi CKOPOCTU MOTOKa. YNbTpas3ByKoBOM
curHan npodpunorpacpa LenuT BOAHbIA CTONG MO BEpTUKANM Ha MHOXECTBO AUCKPETHbIX,
CEeIMeHTOB, Ha3blBaeMblX «fueikamu rmybuHbi». NS nonyvyeHust BepTUKanbHOR 3MHopbl
(npochunia) ckopocTeil OTPaXKeHHbln UMNyNbe obpabaTtbiBaeTcA ANA KaXOoW «AYeiku
rMyGuHbBI.

OTpaxeHHbid curHan ouudpoBsbiBaeTcss ¢ noMowsto MO B maccue Todek. Ha
OCHOBAHWM MOMYYEHHbIX [OaHHbIX BbIMUCHSIOTCH PasfiyHbIe XapaKkTePUCTUKW BOAHOIO
NoTOKa B NOKanbLHOM TOYKE U MO BCel rmybuHe.

7.2B npuHsATON cucTeMe NPOUNMPOBAHMS UCTIONB3YITCS ABa  HeobxoauMbix

YCIIOBUS:

8
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-06beKT, OTpaxalLlmiAi curHasa, nepemMelaeTcs € BOAHbIM MOTOKOM C TOW e
CKOPOCTbIO;

- BCe YeTblpe /lyya Aarymka BbINOJIHAT U3MEPEeHUs B OAMHAKOBLIX YC/IOBUSIX.

Mpodwmnorpad n3mepseT ABKeHWE BOAbl OTHOCUTE/IbHO AaTtynka. YTo6bl NosyynTb
[eNCTBUTENbHYI CKOPOCTb ABVXXEHWS MOTOKA, CKOPOCTb ABWXEHWS CamMoro Aatuuka (um
CyHa, Ha KOTOPOM OH pacrofioXkeH) Jo/mkHa ObiTb MUCKYeHa. lMpuBAska npodmnorpada,
N3MEPSIOLLEr0 CKOPOCTb ABWXEHWA OTHOCUTESNIbHO AHAa, HasbiBaeTca «Bottom Tracking»
(BT). fevicTBUTENbHasA CKOPOCTb BOAb! BbIYMCAAETCA Kak pa3HOCTb CKOPOCTU, U3MEPEHHOI B
«a4elike rny6buHbl», N CKOPOCTM NepeMeLleHns fatymka npodmnorpada oTHOCUTENBHO AHa.

7.3 Tpun nepeceyeHnn NONepPeyHOro CeYeHns BOAOTOKA BbIMONHAETCA BepPTUKasIbHOE
npodNpoBaHNe CKOpoCTel TeuyeHus W rybuH noToka. Pacxop Bogbl BbluMCAseTCs
CYMMMPOBAHNEM PACXO0B KaXOOro aHcambns (BepTWKa/lbHOTO CermMeHTa C rpynmnoi
JaHHbIX). KonmuecTBo «sideek  [NybuHbl» B BEPTUKa/IbBHOM aHcaMb6re, B KOTOpPbIX
BbINOJIHAETCA W3MEepeHne CKOPOCTHbLIX KOMMOHEHTOB, PacCYWTLIBAETCA aBTOMATUYECKU B
3aBMCUMMOCTN OT MakCUMasibHOI Ny6uHbI NOTOKA, pexmma NpothuNnpoBaHnsa Uan 3ajaeTcs
BPYUHYIO C MOMOLLBIO KOMaHAb! onepaTopa.

[na npocunorpacda «Rio Grande» MakCcUMasibHOEe KONMMYECTBO «sueek rnybuHbl» -
128, a ans «Stream Pro» - He 6onee 20 (Tabnmuya 1).

7.4 I3MepeHnsa BBIMOMHAKTCA B LEHTPa/IbHOW 4acTW MOMEepPeyvHOro CeYeHus, Kak
rnokasaHo Ha pucyHke 1. B BepxHeM W MPUAOHHOM C/ofX, & Tawkke B OeperoBbIX OTCEKax

3HAYEHWSI CKOPOCTEl TeUEeHNs ONPEAENAIOTCS PACUETHBLIM MyTEM.
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MeTtopg pacuera pacxofos B GeperoBbix OTCekax crieayeT 3agaBatb B MporpaMme
«WinRiver Il» cornacHo ykasaHuam [6] B 3aBMCMMOCTU OT ¢hopMbI (reomeTpum) Geperororo
oTceka.

Ona ucnonb3osaHus npogounorpadom «Stream Pro» un «Rio Grande» cnegyet
3ajaBaTh CTENEHHON 38KOH pacnpefeneHusi CKopocTeid no BepTMKanu C rnokasatenem
creneHm 1/6.

7.5 CymmapHbiit pacxop Boabt Qe M>/c, BbIMUCHISIETCS MO copmyne
Qcym = Quant Quose + Qo+ Quee + an: (7.1)

rae Qua — USMEPEHHBIN pacxod BOabl, mc;
Quos ¥ Qa, Qres ¥ Qnp — BBIYUCNEHHBIE pacxodbl B BEpXHEM (MPUMOBEPXHOCTHOM) K

NPWAOHHOM CIIOSIX BO/ibI, B IPABOM 1 NTEBOM BeperoBbIx 0Tcekax, M>/C, COOTBETCTBEHHO.

8 CpencTBa uaMepeHuii, BcoMoraTernbHbie YCTPOWUCTBa
8.1 KomnnektHocTb npodunorpadpa «Stream Pro»

8.1.1 KomnnektHocTe npodunorpados «Stream Pro» 3aBucut oT yCroBuit NoCTaBku
u TpebosaHuii nonb3osaTtenen. CtaHAApPTHBLIA KOMMMEKT npodunorpadga «Stream Prox»
COCTOUT M3 CReayioLLMX YCTPOUCTB U 060pYAOBaHNSA:

— KOpMyca, B KOTOPOM pasMeLleHbl 3NeKTPOHHbIE NnaTsl 6rnoka ynpaenewuns «Stream
Pro» v paguomogem «bluetoothy;

— AaTyvKa, BMOHTUPOB@HHOTO B  KOPMYC U WMEIOWEro  4eTbipexmyyeBoi
YNbTPa3BYKOBOW w3nyyatenb. B ueHTpe ronoBkM [atymMka pacnonoXeH TepMucTop Ans
N3MEepEeHUst TemnepaTypbl BOObI;

— MOHT&)XHOW NNacTUHbY;

— NAacTMaccoBOro NNoTuka (kaTamapaHa) Ons NOALEPXKM JaTdivka B BOAE Ha
MOCTOAHHOM FNyOVHE 1 3aLWThl OT HEXENaTEeNbHOro KpeHa U BOMHEHUs;

— BbIHOCHOW CTpernbi U GyKCPOBOYHOMO TPOCKKA;

— 6noka 6atapeit ¢ HanpskeHveM oT 12 B;

— koMnakT-aucka ¢ MO u gokymeHTauver Ha «Stream Proy;

-KNK gns 3anycka MO «Stream Pro». Bsaumopencrane wmexgy KMK n
npocunorpacom «Stream Pro» obecneunsaeTcst paguomogemom «bluetoothy;

10
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— KOMMNNeKTa MHCTPYMEHTOB ¥ 3anacHbIX YacTeu.
8.1.2C6opka W yctaHoBKa npuBOPOB, 3amMeHa akKKyMynsITOpHbIX GaTtapen
BbINOMHAETCA CTPOro B COOTBETCTBUK C TpebosaHusamu [1], [3].

8.2 KomnnekTtHocTb npochunorpada «Rio Grande»

8.2.1 KomnnexTHoCTb npodunorpada «Rio Grande» 3aBUCUT OT YCrOBUIA NOCTaBKA K
TpeboBaHuii Nonb3oBarenei.

CraHaapTHbI komnnekt npodunorpada «Rio Grande» cocTouT U3 crnegyroLmx
YCTPOWCTB U 060pynoBaHus:

— Kopryca, B KOTOPOM pasMeLLeH 3NeKTPoHHbIN 6nok «Rio Grandey;

— JaTuMKa C YeTbipexryyeBbIM U3nyqaTenem, BMOHTMPOBAHHOIO B KOPMYC;

—OoTceKka aBToHOMHOro snekrponutaHus. [lpodunorpad «Rio Grande» TpeGyer
MUTaHKA NOCTOAHHOIO TOKa ¢ HanpshkeHuem oT 10,5 B n go 18 B;

— kabenei BBOAa/BLIBOAA;

— CD-gucka ¢ MO pgns noptatueHoro MK tuna HoyToyk;

— TepMucTopa AnA U3MepeHus Temnepatypbl BoAbl, BMOHTUPOBAHHOMO B TOMOBKY
N3MEpPUTENbHOrO AaTunKa;

— MarHWTHOTO KOMNAca;

— ynakosku 6aTapen.

8.2.2Cbopka ¥ ycTaHOBKa npocunorpacoB 3amMeHa akKyMynsaTopHbix 6GaTapeit

BbINOMHAETCA CTPOrO B COOTBETCTBUM ¢ TpeboBaHusmu [2], [4].

9 TpeGoBaHua 6e3onacHoOCcTU U TpeboBaHMUs K KBanudmKaumMm onepaTopos

9.1 MNpwu opranusauyym 1 BLINOMHEHNN MMAPOMETPUYECKUX PABGOT Ha OTKPLITOM pycre,
a TaKke C MCMoMb30BAaHWEM FOAOYHbIX, NapOMHbLIX, FONEYHbIX nepenpas, HeoGxoaumo
pykoBoAcTBoBaThCs TpeboBaHMAMU MO TexHuke Ges3onacHOCTM U oxpaHe Tpyda npu
npousBoActee paboT, wuanoxeHHoiMn B [paBuMnax no TexdHuke ©GesonacHoctu [8],
Hacrasnennn [9], P} 52.08.163 n M 1759.

9.2 Mepen BLINOMHEHVMEM rMapoMeTpuyeckux paboT Bce cneuuanucTbl OOMmMKHbI
MPONTN MHCTPYKTAX MO TexHuke Oe3onacHOCTM, pesynbTaTtbhl KOTOPOro (PUKCUPYIOTCA B

cneynanbHOM XypHane.
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9.3 Kearmdukaums  HabniogaTeneit  (onepatopoB) [OmkHa  COOTBETCTBOBaTh
YCIOBWSIM, CPEICTBaM U METOL4AM U3MEPEHUIA.

K BbinonHeHuio uamepeHuin pacxogos Bogbl npodunorpacdamm «Stream Pro» n «Rio
Grande» pomiHbl ObiTb gonylieHbl nuua, npolueAle crneuuancHylo NOAroToBKY No KX
TEXHUYECKOMY 06CMY>XUBAHUIO Y VCMONL30BAHMUIO.

9.4 Tpn NOArOTOBKE M BLINOMHEHUM U3MEPEHUIA pacxofoe BoAbl npodunorpacgamm
«Stream Pro» u «Rio Grande» pomkHbl cobmogatecs obszaTenbHbie TpeboBaHWs K

YCIOBMSIM UX 3KCTINyaTaLuK, YCTaHOBIMEHHbIE B SKCMyaTauuoHHbIX AokyMeHTax [1], [2].

10 Cnoco6bl ucnonb3oBaHusa npodunorpadoB U UX KPenneHus K

nnaBcpeacTsam

10.1 Ans nepemetLeHus npodunorpados B NonepeyHoM cevyeHum
rMapoOMETPUHECKOro CTBopa MOryT GbiTb WCMOMb30BaHbLI PasnUuHbLIE ApUCNOCOBNeHnsa U
nnaeaTenbHbie CPeACTBa: KaTep, NoAKa, kKaTaMapaH U T.4.

10.2 ins BbINOMHEHWS M3MEPEHU pacxodoB BoOAbl C MOMOLLLKD npodmnorpados
npeaycMOTPEHO U UCTIONb3YETCA HECKOMBKO CrOCOB0B MOHTaXa:

— XeCTKoe KpenneHue 3a bopTom, Ha KOpMe UK B Koprnyce cyaHa (katepa, NOAKU U
T.4.)

— yCTaHOBKa Ha NnaBaTenibHOM CpefcTBe (KatamapaHe U T. 4.);

— Ha NPUBA3M, YKpenneHHow Ha 6opTy Unu Kopme cyaHa;

—Ha nNpuBH3M € MOMOLLBI0 OYKCMPOBOYHOIO TPOCWKA, Hampumep, € MOCTa,
rMAPOMETPUHECKON YCTAHOBKY, THOMbKM UK MO NMEPeTSHKKE.

10.3 MNMpu moHTaxke npodunorpadoB crnenyeT oGpatTe BHUMaHWE Ha criegylolime
obaszatenbHble TpeGoBaHus:

— 4T06bl YMEHBLNTE BNVSIHUE NPOAONLHOW U NMOMEPEYHON KaukK, a Taloke UCKITIoUNTD
BO3HMKAIOLWLYIO MpW STOM MOTPELUHOCTb MpU U3MepeHusiX, Kpennewue npodmnorpacos
AOIKHO ObITh Haubonee eCcTkMM, a yron HaknoHa npodunorpacos He OOMMKEH NPEBLILLAaTh
5°;

— NPV KperueHuu nsnyyatensi Heobxoammo nsberatb ero cBoGOAHOMO BpaLLeHUst;

— rONoBKa AaT4uKa AOrmkHa ObITb YCTaHOBMNEHA CTPOIC FOPU30HTaNLHO;

— ypeTaHOBbIe MOBEPXHOCTU U3nydaTens AaTyumMka AOMKHbI BbiTe pacnonoXeHsl Hke

CNOsi BOAHbIX My3bipeit, 0BYCNOBREHHbIX CNeAOM BUHTA U TypBYNEHTHOCTLIO NOTOKA.

12
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10.4 Pacxofbl BOAbl C NOMOLUBIO MPOochunorpacoB MOXHO U3MEPSiTb C MOCTOBbBIX
nepexofos, IOMeUYHbIX Nepenpas wnu B TMOPOMETPUYECKOM CTBOpe, 060pPYLOBaHHbLIM
AVCTaHUMOHHOM ruapoMeTpuyeckoin ycraHoBkon Ttuna P-70, P-64 wnu P-64M, npu
Hanuuuu BCTpoeHHoro «bluetooth» unu BHelwHero paguoMoaema.

B atom cnyyae npodunorpadp MOHTUpPYETCA Ha MPUBSI3W C  NOMOLLbBIO
OyKCMPOBOYHOIO TpOCHUKA.

Ansa obopypoBaHus NepeTsKkM B MMAPOMETpUMECKOM CTBOpe Ha Geperax
YCTaHaBNMBAloOTCS ONopbI-CTONGUKKM C KaTylwKaMu, Yepes KOTopble NPonycKkaeTcsl e340Bo
TPOCUK-BEpPEBKA, K KOTOPOMY, B CBOI OuYepefb KPenutcs OYKCMPOBOUHBIA TPOCHUK,
npuBA3aHHbIA K npocdunorpady.

10.5 ina «Rio Grande» BbINOMHEHWE U3MEPEHUIA C MOCTa, JIIONIEYHON nepenpashl,
npyu NOMOLLM MMAPOMETPUHECKOW YCTAHOBKM WIM MO NEPeTsKKe BO3MOXHO TOMbKO Npu
Hanuuum paguomopema ans censm ¢ MNK.

10.6 MNMpodmnorpad «Stream Pro», kak npaBuio, MOHTUPYETCst Ha MyiaBaTeNbHOM
cpencTee HebOMbLIMX PasmepoB, Hanpumep Ha nogke, katamapaHe unu nnotvke. pu
MoHTake npodunorpada «Stream Pro» ronoeky paTuvka npodomnorpacda cnegyer
YyCTaHOBUTL Tak, 4YTobbt niyd Ne 3 (cm. MeTKy Ha Kpalo aaTumka) Obin HanpaeneH Bnepea wn
nop yrnom 45° K UeHTpanbHOW NWHUKM NNaBaTenbHOrO CpeacTBa. Takasi opueHTauust
AatuvKa fgenaeT curHanbl B KaXaoM fyye NpUMMEpHO OAWHAKOBLIMU MO 3HaYEHWIo, YTO
yMeHbLIaeT LWyMoBble 3hdeKTs!, yBenuuuBaeT adh(hEeKTUBHOCTL USMEPEHUA U NO3BONSET
YMEHbLUMUTb OLWUGOUHYI0 OTOPaKoBKy AaHHbIX [1].

10.7 Mpodunorpad «Rio Grande» mMoHTMpyeTcA Ha cyaHe (katepe, noake v 1.4.)
Ha XeCTKOM Kpernexuyn 3a 6optom unm B ero kopnyce. MNpegnoyteHve cnegyeT oTaaBaTth
MOHTaXy npodunorpacda B Kopnyce cyaHa, 4ToObl M3GexaTb ero CTOMKHOBEHMWS C

pasnuyHbiMK Nnasawwymn obbekTamu [2].

11 MNoaroToBKa K BLINOSIHEHUIO U3MEPEHUN

11.1 BHewuHuit ocMOTP

11.1.1 Mpu BHewHeM ocmoTpe npodunorpada «Stream Pro» nposepsitoT:
— COOTBETCTBME KOMINEKTHOCTW Npoduniorpaca TEXHNYECKOR SoKYMEHTaLuK;
— YPeTaHOBbIE NOBEPXHOCTU U3Ny4aTensl, Ha KOTOPbIX HEe BOMKHO BbiTb BbilLepOnuH,

3ybuoB, UapanuH UK oTCranBaHum;
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— kopnyc npocdmnorpadya U ero BHeLUHWe MOKPbITUA, Ha KOTOPbIX HE OOIPKHO ObiTh
NOBPEXAEHWIA;

— paboty KIMK «iPAQ hx2790».

Mepen Hauanom pabotoi ¢ npodunorpacdom «Stream Pro» Tawke Heobxooumo
NPoOBepUTL 3apsin akKyMynsTopHeix Oatapei, a Taicke 6artapen KMK. Ecnu HanpsikeHune
3apsaa akKyMynaTopHbix 6atapei mMeHblue 12 B, To MuraeT xenTbiin CBETOAMOA Ha Kopryce
npocunorpacba. Ecnu 3apsg 6arapeu KINK menee 70 %, To ¢Bs3b Yepes «bluetooth» moxet
NepuoaMHECKI HapyLLIaTECH WM He YCTaHaBNMBAaTLCS.

11.1.2 Mpu BHewwHeM ocmoTpe npodmnorpada «Rio Grande» nposepsaoT:

— COOTBETCTBME KOMMMNEKTHOCTU npodhunorpada TeEXHMYECKoh JoKyMeHTaLumK,;

— ypeTaHoBble MOBEePXHOCTV W3My4aTensl, Ha KOTOPbIX He AOMMKHO 6biTb 3y6Los,
LapanuH U oTcnanBaHui;

— Kopnyc npocunorpada n ero BHELHNE MOKPLITUS, Ha KOTOPbLIX He OOMKHO ObiTh
NOBPEXAEHWI;

— pasbeMbl BBOAA/BLIBOAA; OHW HE AOIMKHBI UMETh TPELLMH W U30THYTbIX LUTHIPLKOB.

11.2 Co3paHue kaTanoroB Ans XpaHeHUs AaHHbIX N3MepeHui

11.2.1 Ans obpalleHust K AaHHLIM U3MEPEHWiA, BbINOMHEHHbIX Npodunorpadamu, u
ans vix aansHeniwen o6paboTkn B MK Heobxoaumo 3apaHee cosgaTs KaTanoru ¢ MMmeHamm
«Mavepennss RG» (ana npodmnorpacda «Rio Grande») u «Wamepenuss SP» (ans
npocpunorpadpa «Stream Proy).

11.2.2 BHyTpn co30aHHBIX KaTtanoroB Afs Kaxgoro ruagponorudeckoro nocta (M)
Heo6X0AUMO OpraHM3oBaTh Nanku ¢ UMeHaMW, COBNaaaoWMMM ¢ NATU3HAYHBIMK kogamu [T1
(«<KKKKK»).

[anee, B KaXO0# M3 3TUX Nanok cnegyeT co3daBaTb HOBblE KaTanorM Afist AaHHbIX
M3MEPEHUIA, BbINOMHEHHBIX B TEYEHNE OOHOTO KaneHOapHOro roAa, ¢ MEeHaMM U3 YeTbipex
3HaKOB, COOTBETCTBYIOWMMU rogy uamepenus («MTTT»).

Takum 06pa3omM, BCe AaHHble M3MEPEHWI, BbIMOMHEHHBLIX B TeYeHWe OJHOro roaa,
DOMKHbl ObITh pasMetleHbl B Katanore 31oro roga ¢ umeHem «MTT». Mpu atom, ans
KaXKIOro M3MepeHns pacxoaa BOAbl, BbINMOMHEHHOro npodwmnorpacdom «Stream Pro» unu
«Rio Grande», HeobxoaumMo cosaaTh CBOIO Narnky — Marky M3MepeHuit.

11.2.3 Mpu wucnonesoBaHun aAns cbopa padHbix MO «WinRiver Il» nporpamma
aBTOMaTU4eCKU CO3faeT nanky Ans pesynbTaToB M3MEpPeHUl, B UMS KOTOPOW NpegnaraeT
BKMIOYUTE «Homep craHumu» u «Homep uamepenusi». B kauecTBe HOMepa CTaHLuM
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HeobxoauMo 3adaTtb Homep, cosnapatolwmin ¢ kogom M «KKKKK», a B kauecTse HoMepa
n3mepeHust — NopAAKoBbIA HOMEP u3MepeHust pacxoda Boap («Nix) B Tekywiem rogy. Takum
obpasom nporpammMon GyfeT cosfjaHa nanka usmepeHuss ¢ umeHem «KKKKK Ni», ans
pa3mMetLieHust KOTOpoi HeOBX0AMMO YKasaTb CneayLWUiA NyTh:

— Uamepenua RG\KKKKK\ITTT (ans npocdunorpada «Rio Grande»);

— Usmepenus SPA\KKKKKVTTT (ans npodmnorpada «Stream Pro»).

11.24 Mpu  BbiNONHeHUN u3Mepenuin  npodunorpacom «Stream Pro» ¢
ucnonb3osanvem MO «Stream Pro», nanka Ans pasMelleHusl AaHHbIX U3MEpeHust He
dopmupyetcs  aBtomaTudeckn. [loatomy nepen kaxagbiMm  uavepennem B KMK
pekomeHayeTcs coszgaBatk nanky ¢ mmeHem Tuna «KKKKK_Ni», koTopas B CBOI ovepenb
pomkHa 6biTe pasmeweHa B KMK B katanore «Project Files». B atom cnyyae gns
pa3smetleHus nanku ¢ umeHem «KKKKK_Ni» HeobxoanMo ykasaTh crenyowmi myTs:

— Npy Hanuuuu kapTbl namati («SD Card»):

Storage Card\
RD Instruments\Project Files\Measurements SPAKKKKK\TTTIKKKKK_Ni;

— npu oTcyTCTBUM KapThl namsTty B KMNK:

iPAQ File Store\
RD Instruments\Project Files\Measurements SPAKKKKKW TTTKKKKK_Ni.

11.2.5 ina co3paHms HoBbix kaTanoroB B KMK Heo6xoAMMO BbIMOMHUTL crieqyioLiye
nencraus:

— B rMaBHOM MeHI0 KIK, KoTopoe OTKpbIBaeTCs Mocre BbiNoNHeHWs koManas! «Starty,
3anyctuts nporpammy «FileExplorers;

— B OTKDbIBLUEMCH OKHe BbIGpaTb MecTO pasmelleHusl OaHHbIX uamepenus («SD
Card» unm namsite KMNK);

— HaxxaB «Menu» oTKpbITe Nporpammy «FileExplorer» B NpaBoM HWXHEM yrily 9KpaHa;

— Bbibpatb komaHgy «New Folder» 1, nonb3ayscb BCNNbIBAOLIENA KNABUaTypOil BHUASY
3KpaHa, MocneaoBaTenbLHO Co3AaTh Narku:

Measurements SP\KKKKK\MTIKKKKK_Ni.

11.26Mpu cosgaHMnm M coxpaHeHun danna KoHUIypauum Kaxaoro HOBOTO
M3MEepeHMsi, BLIMOMHEHHOro npodmnorpacom «Stream Pro» ¢ wmcnons3osanvem MO
«Stream Pro», Heobxoaumo ykasatb nyTb:

Measurements SPAKKKKK\MTTMKKKKK_Ni.
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12 Nopsipok BuINONHEeHUA uamepeHun npodunorpadgom «Stream Pro»

12.1 OcHOBHbIE NONOXeHUA

12.1.1 BoinonHeHve  M3MeEpeHui npocdunorpadom  «Stream Pro» ¢
ucnons3osatmem KIK u pagvomogema «bluetooth» BhinonHsieTcs B chegyouieit
nocrneaoBaTeNbLHOCTY:

— BHELLHUIA OCMOTP U NpoBepKa 3apAaKN akKyMynsTOpHbIX batapei no 11.1;

— YCTaHOBKa [aTbl U BpEMEHU;

— HacTpoiika ceasu mexay MO «Stream Pro» u KIMK, npoeepka «bluetooth»;

— 3anyck MO «Stream Pro» v KIK;

- TecTuposaHue npodunorpada v BbINOMHEHNE TECTA «ABWKYLLETOCS [Ha»;

— BbIOMNHEHUe paboT Mo M3MepeHWio pacxoa Boabl;

— OkoHuaHue pabot u Bbixog 13 MO «Stream Pro» u KNK.

12.1.2 NocneposaTenbHOCTb AEMCTBUA NPU BbINOMHEHUA W3MEPEHU pacxofos
BOAbI C NOMoLLbIO npodunorpada «Stream Pro» nogpobHO M3NOXeHa B pyKOBOACTBaX
[1], [3]. Mons3oBaTensckuid MHTEpdenc ans ynpasnexnus npodgunorpadgom «Stream Pro»

B KIMK MOxeT BbiTh NpeAcTaBneH Kak Ha aHrMUACKOM, TaK U Ha PYCCKOM SA3bIKe.

12.2 YcTaHOBKa AaTbl U BpeMeHH

12.2.1 ins KOHTponsA AaTtel U BpemMeHW HeoBXoaumo NpPOBEpPUTb MX YCTAHOBKU B
KMK, npu HeobxoaMMOCTW YCTAHOBWUTb HYXXHYIO AaTy 1 BpeMs, NoMb3ysach HacTponKamu
onepauuoHHoi cuctemsl KK [3].

12.2.2 Cotoit uenbio Heobxogumo Ha akpaHe KIK BbiBpaTb MKOHKY C
n3obpaxeHmeM 4Yacos 1 pacfonOXEeHHOW PAAOM Haanwucbio, BKMIOYalLlen cBefeHus B
criegyolen rnocnegosaTenbHOCTU: AeHb Heaenu (Nponuckbio), Mecsil, (Nponuceio), Jaty
(uucbpamn) n rop (undppamm). YTobbl M3MEHNTL JaTy 1M Bpems, HeoBxoaMMmo ABa pasa
LLENKHYTb N0 UKOHKEe ¢ nobpaxeHnem yacos. B oTkpeiBieics Bknaake «Clock & Alarms»
JormkeH BbiTh BKITIOYEH 3aBUCUMbIN NepeknioyaTenb paaoM ¢ Haanucbilo «Homen.

[anee cnenyeT 3anofiHUTb CBEAEHUS B TPEX CTPOKax CripaBa OT 3TOI HAaANUCH:

— B NepBo#i cTpoke BbibpaTb 13 cnucka « GMT+3 Moscow»;

— BO BTOPOW CTPOKe, NOMb3yACh BCMbIBAKOLWEN KNaBUATypOW, pacnonoXeHHOW B
HWKHEN 4acTh 3KpaHa, YCTAaHOBMTb Yacbl, MWUHYTbl W CeKyHObl, NPABUNBbHO YKa3aB
nonoBuHy AHst: «<AM» — fo nonygHsi; «PM» — nocne nonyaHs;
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-B TpeTbel CTPOKE YCTAHOBUTb HYXHYIO [aTy, MOnNb3yscb BCMMbIBAIOWUM
KaneHgapem.

12.2.3 HeobxoaumMo KOHTPONMPOBaTb NPaBWUbHOCTL YCTAHOBKM AaTbl U BPEMEHU

nepes KaxabiM USMEpPEHNEM U NOMHUTb O TOM, YTO OHU cOuBaroTcA, ecrim Batapen KMNK

paspaannnch.

12.3 Hactpowka cBasu mexay MO «Stream Pro» u KIK, nposepka

paanomogema «bluetooth»

12.3.1 Mpu nepsBuyHOA HaCTpOVKe CBASM CredyeT CO3AaTbh WKOHKY ObiCTporo
Bbi3oBa paavomopema «bluetooth» Ha axpane KIK, ctporo cnepmys pekomengauumsim
pykosogcTsa [3].

12.3.2 B pancHenwem, Hactpoilka paguomogema «bluetooth» BbinonHseTcs B
cneayoLen nocnefosaTenbHOCTH:

— BKIIOYNTL nuTaHue «Stream Prox». XKenTbili cBETOAMOA NOKa3biBAET, YTO NUTaHUE
BKMIOYEHO W ypoBeHb 3apsgku 6atapei HopmanbHblit. Ecnv cBetogvoa muraet, To
Heobxoaumo 3ameHuTs Batapen «Stream Proy;

— HaxaB Ha oakpaHe KIMK wukoHky ObicTporo BbidoBa «bluetooth» BkmIOUUTH
paauomoaem «bluetooth»;

— 3anycTutb komaHay «Bluetooth Manager»;

— HaxaTb UKOHKY «bluetooth» u, ynepxuBas ee, akTuBusupoBaTb PagvMOMOLEM
«bluetooth». Beinonxuts komangy «Connecty.

Ha ycraHoBky ceAsu paguomopgema «bluetooth» TpeGyeTcs HeckonbKO CekyHa.
Ecnu cBasb ycraHoBneHa ycnewHo, 70 Ha «Siream Pro» 3aropuTtcst CuHuUiA cBETOAMOA
«bluetooth».

12.3.3pu BO3HUKHOBEHMM npPoOGNEeM coefuHeHus, HeoBXxoauMMO NpPOBEpPUTb
3apsaaky Oarapeir KIMK u «Stream Pro». CnegyeT noMHUTL, UTO WCNONb3OBaHWE
paguomogema «bluetooth» cyulecTBeHHo yBenuumsaer pacxop 6atapeu KMK. Ecru
panuomopem «bluetooth» He ucnonb3yeTcs, To ero cnefyeT oTKMIOYaTh AN COXPAHHOCTH
3apsiga batapei.

12.3.4 OcobeHHoctn HacTpoiiku [MO «Stream Pro» u KMK npuBegeHsi B

pykoBoAcTBe nonb3osatens [3].
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12.4 3anyck MO «Stream Pro» u KINK

1241 Ons 3anycka MO «Stream Pro» Ha KIK Heo6XxoaMMO BbINOMHUTHL
cnenyoLme KoMaHgbl:

— B raesHomM MeHio KIMK BbinonHWTe kKOMaHabl: «Start», 3atem «Programsy;

— MCMOMb3ys MOSIOCY MPOKPYTKM B OTKPLIBLUIEMCS CMMCKE MPOrpaMm HaluTu u
sanyctuTb MO «Stream Pro», nocne 3anycka KOTOPoro nosisuTca Bknagka «Setup»;

—sarpysutb ann KoHdurypaumm 3aBOACKMX YCTaHOBOK, MOCNEA0BaTENLHO
BbIMONHWB kKoMaHAabt: «Setup» n «Configuration Filey;

- Ans ycTaHoBKW ymon4auuit «Stream Pro» seinonHutb koMaHgy «Factory Default»
1 nony4nThb coobiuenune «Factory Defaults Loaded».

12.4.2 NocnepoBatensHOCTb Aeincteuid Npu 3anycke MO «Stream Pro» Ha KIK

npuBeaeHbl B pyKOBOACTBE nonb3osatens [3].

12.5 TecTupoBaHue npocbunorpada «Stream Pro»

12.5.1 TectupoBanve npocdwunorpaca «Stream Pro» BkniovaeT B cebs
TeCTUpOBaHue coeauHeHuss paauomogema «bluetooth» no 12.3 wu TectuposaHue
anekTpoHHoro ©6noka ynpaeneHus npodunorpacda «Stream Pro». [onyckaetcs
BbINOMHATL TeCcTUpoBaHue npodunorpada kak Ha Bo3gyxe, Tak M B BOAE COMMacHo
pYKOBOACTBY nofnb3oBaTens [3].

12.5.2 [ina npodunorpada «Stream Pro» cnegyeT BbiNONHUTL CTaLMOHAPHbIA TecT
Ha 3MEKT «ABWXKYLLIErocs AHay», Tak Kak y Hero HeT marHutHoro komnaca. MogpobHoe

onucaHue TecTa «ABWKYLLErocs aHa» NpuBeaeHo B NpUnoxeHnu B.

12.6 BoinonHeHue paboT No uaMepeHuio pacxoaa BoAbl

12.6.1 Mpouecc usMepeHus pacxopa Boabl (cGopa paHHbIX) npodunorpadgom
«Stream Pro» pasgensieTcst Ha cneayoline 3Tarbi:

- KoHdurypupoBaHue (HacTponka) «Stream Pro»;

— NpoBeAeHNe TecTa «ABWXKYLLEroCa AHa» v BbiMMCINIEHWE CKOPOCTU ABWKEHUS OHA,

— Ha3HayeHve HavyanbHOW U KOHEYHOW TOYEK AJst FpaHuL NOTOKa;

— BbINOSIHEHUE U3MepeHusi (C60p AaHHbIX);

— MPOCMOTP «KUCTOPUMY.
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12.6.2 Mepeg HayasloM BbINOSIHEHNA M3MEPEHUI pPacxofoB Bogbl npodunorpacdomM
«Stream Pro» Ha KIMK Heobxogumo co3faTtb nankM A0S XpaHeHus pesynbTaToB
n3mepeHunin no 11.2.

KoHturyprpoBaHne «Stream Pro» Bcerga BbINOIHAETCS nepej  Havaiom
nsmepeHuii. Cnegyet ybeauTbCcs, 4YTO nuTaHue «Stream Pro» BKIKOYEHO, COefMHeHue
pagmomogema «bluetooth» yctaHoBneHo w cpaiin koHdmrypaumm («Configuration File»)
3arpyxeH no 12.4. 3atem Heo6X0AMMO W3MEHWUTb 3ajaHHble M0 YyMONYaHWIo 3aBOACKME
HacTpoViky KOHdWrypauum » 3Ha4YeHWs napameTpoB M3MepeHWii CKOpOCTU MNOTOKa,
nocnepoBaTtenibHO 3anyckas koMaHabl: «Setup», «Configuration File», «Change Settings».

Mpumepbl okoH KMK BO BpeMs W3MEHEHUs 3Ha4yeHuii napameTpoB MW3MepeHuii

npeacTaB/ieHbl HA PUCYHKe 2.

PucyHok 2 - OkHa KIMK BO BpeMsi n3MEHEeHNst 3Ha4eHui
napameTpoB U3MepeHuit

MepeyeHb napameTpoB, KOTOpble HEo6XoAMMO W3MeHUTb B cpefe MO «Stream
Pro» («Change Settings») nepeg Ha4a/ioM M3MEpPeHUs:

- «Average at Edge» (uncno aHcambneidl Ha rpaHUYHbIX BEPTUKANSIX);

- «Transducer Depth» (3arny6neHune gatuuka);

- «Max. Stream Depth» (MakcumanbHas rnybuHa notoka);

- «Max. Stream Vel» (MakcMManbHas CKOPOCTb NOTOKA);

- «i# of Cells» (4ncno «aueek rny6buHbI»);

- «Cell Size» (pa3mep «sYelikn rNy6uHbI»).

Ecnn BO3HMKaeT Heo6X0AMMOCTb W3MEHUTb YMCNO U pasMep «syYeek y6uHbI»,
HYXHO CHATb naxok «Default» n BHeCTW W3MeHeHWs AN BbIYUCASEMbIX 3HAYEHWIA
(«Calculated Values») - aByx nocnegHux napameTtpos: «# of Cells» n «Cell Size».
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Ona «Stream Pro» makcumanbHOe 4MCno siyeeK, B KOTOPbIX GyAyT BbIMOMHATLCS
M3MepeHust, yCTaHoBMNeHo pasHbiM 20 (cm. Tabnuuy 1). Pasmep sueikn GyLeT BbiuncneH
MO «Stream Pro» nocne BBeAeHUs 3HAYEHUSI MAKCUMAsbHONM rMy6uHbLI feneHueM ee Ha
MakcumanbHoe uucno sueek (20). Mocne BBeaeHus BCex HEOBXOAUMBIX M3MEHEHM
cnefyeT BbINOHUTL KOMaHay «Accepty (MpuHATL).

12.6.3 B ycnoBusx MenkoBogps, Korga MakcuManbHas rmyGuHa B W3MEpAeMOoM
nonepeYyHoM cevyeHnn MeHblle unu pasHa 1 M, a MakCUManbHast CKOPOCTb MeHblUe
0,25 m/c, Ha skpaHe KIMK oto6pasuTtca HoBblid pexum «Low Noise Mode» (npaBas yacTb
pucyHka 2). [ins Bbibopa 3TOro pexuma, Hafo BKIOUUTL (ONaXxoK pagaoM ¢ Hagnuchio
«Low Noise Mode».

dainn koHdWrypauum HeobXoaMMO COXpPaHWTL C MOMOLbLIO MOCnefoBaTenbHOCTU
komaHa: «Setup», «Configuration File», «Save Ass».

Ona pasmelleHuss Wunu nepenMeHoBaHus daina KoHdurypauum HeoGXoauMo
BbiGpaTe Bknagku «Folder» u «Location» (Mecto pasmeluenus). MNepeumeHoBaHue u
pasmelleHue hainnos koHMUrypaumum v usmepeHuii cnefyeT BbiNONHATE cornacHo 11.2.

dainam KoHdurypaumm B nporpamme «Stream Pro» pekomeHayeTcst npucBauBatb
UMeHa, OHOTUNHbIE C TeMU, KOTopbIe dhopmupytoTes B nporpamme «WinRiver 11»:

— «KKKKK» (nsiTuaHauyHbIi Kog rugponornyeckoro nocray);

— «Ni» (Homep namepenusi);

— «NNNt» (Homep TpaHcekTa, KOTOopbIit 4OGABNSETCA NPOrPaMMoi aBTOMaTUYECcKu);

— «[T-00-MM» (paTta uamepexus).

Taxum o6pa3zom umeHa ainoB KOHUrypaumm MMeIoT Bug:

«KKKKK_Ni_NNNt_I'T-44-MM.000».

Mo ymonuanuio caitn koHdurypaumm coxpatxsietcs B katanore «My Documents», a
hann ¢ gaHHsIMKU B Nankax:

— Npu Hanuuuy kapTol namsaty («SD Card»):

Storage Card\RD Instruments\Project Files;

— npu oTcyTcTeuM kapTel namaty B KMNK:

iPAQ File Store\RD Instruments\Project Files.

12.6.4 MNepep HayanoM M3MepeHUin HeoGXOAMMO BLIMOSHUTE TECT «OBWKYLLErocs
AHa», 4Tobbl NPOBEpPUTb COCTOSIHWE AHa MOToKa M u3bexaTb owuBGOoK npu M3MepeHUs
CKOPOCTEN M nepemelleHuss cyaHa U, COOTBETCTBEHHO, BbiYMCIIEHWSA pacxoda BOAbl.
MoopobHoe onucaHue nNOCNedOBaTENbHOCTM [OEWCTBUM NP BLIMOMHEHWM TecTa

«OABUXYLLEroCs AHa» NpUBEAeHO B Npunoxexum B.
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Ecnu B xope BbinonHeHust Tecta 3dekT «ABWXKYLLErocs AHa» YCTaHOBMEH, TO
3HauYeHVs1 U3MEpPEHHbIX pPacxoAoB BOAbI AOSMKHbI ObiTb OTKOPPEKTUPOBAaHbI BBOAOM
COOTBETCTBYIOLLIEN NONPaBKMy.

12.6.5 B Havane uamepeHuni cneayeTt HanTN NONOXEHNE rPaHnYHbIX BEpTUKanen y
npasoro (n1esoro) 6epera 1 Ha3HauYNTb HAYANBHYIO U KOHEYHYIO TOYKW ANst TPaH1L noToKa.
MamepeHus criegyeT HauvHaTb (3akaHumBaTh) kak MOXHO Grwxke k Gepery, Tak yToObI
paccTosHUE [0 HEro MO3BOMSANO NPOU3BECTU N3MEPEHNUS CKOPOCTEN, NO KpauHen Mepe, B
OBYX «aueitkax rnybuHbi». Mpy Hanmuum y 6epera BepTUKanbHOW CTEHKM paccTosiHVe A0
3TOMN CTEHKWN AOMKHO ObiTh HE MEeHbLUE rMyBUHBI MOTOKa Y CTEHKU.

Ona Toro u4toObl onNpegenuTb TONOXKEHWEe TPaHWYHbIX BepTukanei u npu
KOHUrypupoeaHum «Stream Pro» npaeunbHO 3a8aTh 3HaYEHUST MaKCMMaribHbiX ryGUHb
W CKOpPOCTH TeueHusi, HeOOXOAMMO BbINONHWTL TECTOBOE «MUHroBaHwe» 6e3 3anucu
AaHHbIX (CM. pucyHok 3). C 37O Lenbio Heo6XoaAMMO:

— OTOITU Ha cepeauHy BOAOTOKA (peku, KaHana u T.4.) W 3anycTvuTb nporpammy
«Stream Pro»;

— aKTMBM3NPOBATL BKNAAKY «Test»;

— BBIMOMHATL NOCNENOBATENBHOCTL KoMaHA: «Instrument», «Start Pinging».

Ha akpaHe Bknagku «Testy (pycyHok 3) oToOpassATcs pesynbTaTbl UBMEpEeHUst:

— «Avg.Vel. [m/s]» (cpeaHsisi ckopocTb NOTOKA);

— «Botton Depth [m]» (rny6uHa noToka);

— «Nmb. Good Bins» (KONM4YECTBO «XOPOLLUMX» «AYEEK IMyOUHbI»).

DT 3HaueHus OBGHOBMATCA NPU KAKOAOM uM3MeHeHuu aHcambns namepenuin. Ans
onpegeneHns rpaHUdHbIX BEpTUKanei y npasoro (nesoro) 6epera Heo6xoaMmo MearneHHo
BecTu npodunorpad «Stream Pro» nepneHaukynspHO NOTOKY NO HanpaeneHuio kK bepery
1 OOQHOBPEMEHHO OTCHIEXMBATL 3HAYEHUS MYy6uH 1 ckopocTei TeyeHus. C yMeHblLeHneM
ryOMUHBI KONMMYECTBO «XOPOLLUMX» «AYeeK rmyOuHbI» CTAaHeT MOCTEeNeHHO YMEHbLLATHLCS.
Heo6xoguMmo HaitTu Takoe nNOmnoXeHue, NpU KOTOPOM BbIMOMHAIOTCA W3MEpEeHUsi, Mo
KpaiiHeit mepe, B BYX «siueikax rnyouHbly. Hanpumep, Ha akpaHe KIMK (eknagka «Test»),
NOoKa3aHHOM Ha PUCYHKE 3, UMCIIO «XOPOLLMX» «AHEEK rNy6uHbI» pasHO ABYM.

HaitgeHHoe MmecTo cnegyeT 3adMKCMpoBaTb, Hanpumep, YCTAHOBMB 3[eChb Kon
(cTon6) unu NOnnNaBoK Ha sIKOpe, U M3MEPUTL TOYHOE PaccTosiHUE OT BbIGPaHHOM TOuKY A0
ypesa. 3TO HavanbHas ToYKa M3MepeHusl M rpaHnyHasi BepTukanb y NpaBoro (nesoro)
Bepera, onAa kotopoit GygeT nonyyeHa nepsasi IPynna AaHHbIX W3MepeHus (nepBbii

aHcambnb). Y npoTuBoNonoXkHoro Gepera aTy onepaumio CrieqyeT NOBTOPUTb.
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— Instrument --------------—--
& Communications

Test Pinging in progress...

— JJ-|  Display
Mo\ —  BomSEs-
0.157 0.006
BiomDgah[nk  Mib GilHs—
0.248 2
File Tools Help Ei|™*

PucyHok 3 - Bupg akpaHa KK npu 3anycke npouegypbl «Pinging»
(TecToBOE «MNUHIOBaHUE»)

B cnyvae Hanuuma y Gepera MepPTBOrO NpoOCTpaHCTBa, Korja Hab6nwgaetcs
OTCyTCTBME TeYeHUss BOAbl, U3MEepeHus cnefdyeT MNpPoOBOAMTbL B TOM 4acTu NOTOKa, rae
rnybvHa goctaToyHa A M3MEpPEHNUs Mo KpainHein mepe B AByX «auveiikax rnyouHbl».

12.6.6 Ansa n3MepeHns pacxoga BOAbl CrnefyeT BbIMONHUTbL YeTblpe nepeceveHus
noTokKa, MNOMyyMB TakMM 06pa3oM 4YeTbipe 3HauyeHus pacxopa Bofgbl. OTHOCUTESbHOE
OTK/IOHEHWE pacxofa BOAbl MO pe3ysibTaTaM KaXAoro U3MepeHus OT CPefHero 3HaveHus
He [O/DKHO BbIXOAUTL 3a npefdensl #5 %. Ecim 370 ycnoBuve He BbINOJIHAETCA,
Heo6X0AMMO BbIMONHATL MepeceyeHns 40 Tex Mop, noka He OydeT MOJlyY4eHO 4YeTbipe
N3MepPeHUsi, OTKIIOHEHNS KOTOPBIX HE NPEeBbICAT +5 %.

12.6.7 Nepen HavyasioM U3MeEpEHW (Npy NepBOM MNepeceyvyeHnn) Hafo NOMeCcTUTb
«Stream Pro» B HavasibHy0 TOUKY, BblOpaHHyt0 paHee no 12.6.5.

Bug okoH KIMK BO BpeMsi U3MepeHus pacxofoB BOAbl MokasaH Ha pucyHke 4. B MO
«Stream Pro» BbibpaTb Bknagky «Data Collection» (c60p AaHHbIX) 1 o8 Hayana 3anucu
JaHHbIX  BbINOMHUTL  kOMaHAy «Transect Start»  (He6ONbLIOA  BEPTUKaSIbHbIN
NPSMOYroNbHWK Ha BkIagke obnactv uudgposoro otobpaxeHus «Data Collection» - 3T0
MHAMKATOP XOPOLUUX AYeeK, CM. MpaByH YacTb puUcyHKa 4).

Ha npurnawenne «Enter Edge Distance» (BBecTM paccTtosiHne f[o ypesa) B
3aBMCMMOCTU OT MeCTOMNOMoXeHUs npodunorpada «Stream Pro» (nesas 4acTb pUCYHKa
4) cnepyet 3admkcupoBaTb oTMeTKy «Left Edge» (neBbiii 6eper) wnm «Right Edge»
(NpaBbIii Geper) 1 3aTemM BBECTU M3MEPEHHOEe paHee no 12.6.5 paccTosiHne go ypesa
6nvnxaiilwero 6epera. Bo Bpemsi nepeceyeHws MoTOka nNporpaMma aBTOMAaTUYECKU

nepeknioyaeT NpaBylo 1 NEBYI0 rpaHuLbl.
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/fJf streamPro 7:59

rEnter Edge Distance -

<§> Left Edge [0.® |

BV
MAHHA

Ll R1

File Tools Help

PucyHok 4 - Bupg okoH KK Bo Bpems U3MepeHns pacxofoB BOfbl

Mpochunorpady «Stream Pro» HeE06X04MMO yAepXMBaTb B HayaslbHOM TOuKe, Moka
OH 3anucbiBaeT 3afaHHoe Npy KOH(WIyprpoBaHUM KOIMHYECTBO «XOPOLUMX» aHcambnei
Ha rpaHWYHOI BepTuKanm - «Average at edge» (pucyHok 4). Mpu atom, MO «Stream Pro»
BblgaeT coobuieHne: «Taking edge measurements. Hold position» (BbinoAHAKTCA
M3MepeHUs Ha rpaHule, yaepxusante nosuuuio). PekoMeHgyemoe 3HavYeHNe «XOPOLUMX»
aHcambieil Ha rpaHMuax - OecATb.

Mocne 3anmcu Bcex «XOpPOoLUMX» aHcambneil Ha rpaHuMyHbIX BEPTUKaNsAX, Ha akpaHe
KMK nosButcsa coobuleHne: «Transect in progress. Move to the far edge»,
npurnawlawllee HayaTb [BWXEHWE MNepneHAMKyNsipHO MOToKy. [Burasicb OT HayasbHOM
TOUKM cnepyeT MeA/IEHHO nepemewars npodunorpad «Stream Pro» no HanpasfeHUo K
NPOTMBOMNOMOXHOMY 6epery, nnaBHO Habupasi CKOpOCTb, a y NMPOTWMBOMOIOXKHOrO Gepera,
HanpoTuB, - MOCTENEHHO 3aMefnsfsa ABWKeHue. Bpemsa nepeceyeHuss AO/DKHO ObiTb He
MeHee Tpex MUHYT Aaxe Ha HebOoNbLUOl peke.

Korpa npochunorpad «Stream Pro» [JOCTUTHET NPOTMBOMNOMOXHOIO 6Gepera,
cnefyeT BbINOMHUTL KOMaHAy «Transect Stop» (nepecedyeHve 3aKkoOHUYUTb), MOCNe Yero
BBECTU paccTosiHue o 6nwkaliwero ypesa no 12.6.5. HaxaB «OK», ytobbl MO «Stream
Pro» npvHANo BBeAEHHOE paccTosiHMe, He06X0AMMO NOAOXAATb BbIMO/HEHNUS U3MEPEHUI
JecsATU  «xopowwux» aHcambneli Tenepb Yxe y MNpOTMBONOMOXHOrO 6epera. [Mocne
3aBepLIeHNa M3MepeHnii nosiBuTca cooblueHne: «Transect is successful» (nepeceveHve
BbIMNOJ/IHEHO YCMELLHO).

[anee Heobxoaumo cHoBa Bbi6paTb «Transect Start» ¥ NOBTOPUTL WU3MEPEHUA
(nepeceyeHns) B NPOTMBOMOJIOXHOM  HarnpasfneHun. [lepecevyeHnss Heob6xoaUMO
NOBTOPATbL A0 TeX MNop, noka He OyAeT MOMyYeHO YeTblpe «XOPOLUUX» W3MEepeHus ¢

OTK/TIOHEHNEM OT CpefHero 3HauyeHus pacxofa Bogbl He 6onee +5 %.
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12.6.8 Pasgen «History» npepgHasHayeH [ONA CpaBHEHWs [OaHHbIX W3MEPEHWUiA
BbINOMHEHHbLIX nepeceuyeHuin. ocre BLINOMHEHWS U 3aMUCK 4YeTbipex nepecevYeHnn,
Heo6xoaMMO NpOBEpPUTL, NOMAJAlT MU pPesynbTaThl U3MEPEHUsT KaXAoro nepeceveHust
(TpaHcekta) B +5 %-Hbil WMHTEPBan OT BbIYUCIIEHHOIO MO BCEWA COBOKYMHOCTM
nepeceYeHuit cpefHero 3HaveHust pacxoga Bogbl. Ecnu pacxon, nony4eHHbIN B KakoM-
nu6o M3 nepeceyveHunit, BLIXOOWUT 3a 3TU Npeaenbl, HeoOX0AUMO BbINMOMHWUTL NOBTOPHbLIE
nepeceyeHus.

YUtobbl NpoOCMOTpETb UCTOPUIO  BbIMOMHEHHbLIX U3MEpeHuit  (nepeceydeHuii),
Heobxogumo B meHio MO «Stream Pro»ebibpaTte Bknagky «History». [aHHbie Bcex
nepeceyeHuit 6ynyt otobpaxeHbl B HWXKHEW NOMOBUHE AuCnies B nopsigke yobbiBaHus,
Ha4MHasa ¢ NocneaHero NnepecevYeHns B BEPXHeln CTPOKE Crnucka NpoKpyTku. KOHKpeTHbie
nepeceyeHus mMoryt fo6aBnATLCA B pacyeT CPefHero pacxoga BoAbl MW yaansiTbea u3
HEro nocpeacTBOM YCTaHOBKM UMM CHATUS chnaxka psiaoM ¢ MMEHEM COOTBETCTBYIOLLEND
nepeceveHus (TpaHcekTa).

B BepxHeit yactn gucnnesn oTobpaxaloTcs cpedHue 3HAYEHUsl MONHOro pacxoga,
CKOPOCTU PEKM, NOMHOrO PaCCTOSHMA ¥ MONHON NNOWaaun; Mx nepepacyeT BbiNonHAeTCs
Kaxabld pas, Korga OaHHbie KOHKPETHOro nepeceyeHns foGaBnaloTcs K pacyeTy unu
yaansioTtes u3 Hero. Mocne HaxaTtus Bkiagku « Transect» Ha gucnnee nosABNSeTca Crucok
umerolmxca ainnoB ¢ OaHHbIMU NepecedeHuit. BoiGpaB HyXHbIA hain, MOXHO
NpOCMOTPETb WUTOrOBblE [AaHHbie AN KaXAO0ro OTKPbITOro chaiina, BKMOYAs MNOMHbIN
pacxofl, M3MepeHHbIl pacxop, pacxof chnesa, pacxof Crnpasa, pacxod CBepxy, pacxof
CHU3Y, MOSTHOE PaCCTOAHWE, CPEOHIO CKOPOCTb M NOMHYIO NAoLWaab.

12.6.9 bonee geTancHO peayrnbTaThl BbINOMHEHHLIX U3MEPEHWI, NpeaCTaBNeHHbIe
B TabnuuHoM U rpaduyeckom BuAE, MOXHO TNPOCMOTPETb, aKTUBM3MPOBAaB BKNaAKy
«Playback». C atoln uensio Heobxoanmo BbibpaTth B MeH «File», 3aTeM HaxaTtb «Load».
Ha pucnnee nosBuTCs cnucok pannoB, JOCTYNHbIX Ans BocrnpoussBefeHws. [locne
BbibOpa HyxHOro d¢aina cnegyer Haxatb «OK». [lMonayHok BHU3y 3KpaHa MOXHO
vcnorne30BaTe AN NPOKPYTKY AaHHbIX, a komaHngy «Display» nsa nepexopa ot npocmoTpa
L poBOro NPeacTaBneHust AaHHbIX K NPOCMOTPY rpaduKkos.

12.7 OkoHuyaHue pa6oT u Bbixog u3 MO «Stream Pro» u KNK

12.7.1 Tocne okoH4aHusi u3MepeHUi Heobxoaumo BelTK U3 cpeabl MO «Stream
Pro» v KIK B cneayowem nopsgke:

— nocnefoBaTensHO HaxaTtb KoMmaHgbl: «File», «Exit Stream Pro»;
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— BBIKMIOYUTL paguomopem «bluetooth», HaxxaB Ha MKOHKY B okHe «Today»;
— BoikounTb KIMK 1 npodunorpad «Stream Proy.
12.7.2 MNocnepoBaTtenbHOCTL ASACTBUA npu Bbixoge M3 cpeapbl MO «Stream Pro»

npuBegeHbl B pYKOBOACTBE nonb3osarens [3].

12.8 Oco6eHHOCTH U3MepeHUi ¢ ucnonbaosaHmem MO «WinRiver lI»

12.8.1 Mpodunorpad «Stream Pro» moxeT pabotaTb HenocpeacteeHHo ¢ MO
«WinRiver ll». ina atoro HeobxoAMMO UCMONL30BaTh €ro ¢ HOYTBYKOM, OCHALLEHHbIM
uHTepdeiicom «bluetooth». 310 MOXeT ObiTb BCTpOeHHLIN paguoMoaeM «bluetooth», kak
Hanpumep, B HOyTOyke «Panasonic», unu BHewHuin paguomopem «bluetooth», kak
HanpuMmep, «Parani SD1000», koTopbilt noaknoyaeTcs yepes nocnegosartenoHoiii COM
wnu USB-nopt. Ecnu B [K orcytcteyer COM-nopT, Heobxogumo uUcCnonb3oBaTb
apantepbl USB Ha COM-nopr.

Pa6GoTta npodunorpaca «Stream Pro» u MO «WinRiver lI» ¢ ucnonb3oBaHuem
HoyTOYyKa u paguomogema «bluetooth» BosmoxHa B ABYX BapuaHTax:

—npocunorpacd  «Stream Pro» u  HOyTOyK C MOAKMIOYMEHHBIM  BHELLHUM
paavoMOgeMOM;

— npodunorpad «Stream Pro» u HoyTOyK CO BCTPOeHHbIM «bluetooth».

12.8.2 BeinonHeHue usmepeHuin pacxogos Boapl npodmnorpadom «Stream Pro» u
MO «WinRiver ll» pekomeHayeTcss B criyqasx, korga ucnonb3osanue KK HeBO3MOXHO
Wnu 3aTPYLAHEHO, HaNpUMep, NpU SPKOM OCBELLEeHNU (NpY «CNenoM» 3KpaHe), OTCYTCTBUM
BO3MOXHOCTY yaobHow u 6e3onacHoin pabotel ¢ KIMK B nogke u 1. 4. C apyroi CTOPOHI,
ucnones3osaHne smecto KIMNK HoyTtOyka no3BonsieT nonHee u getanbHee aHanuaupoBaTb
nsMepeHHble pacxogbl Boapl v obecneumBaeT Gonblune BO3MOXHOCTM BU3yanbHOro
npeacraeneHust pesynstaTtos ¢ nomoulbio MO «WinRiver I1» B npouecce uamepeHus.

12.8.3 MocnepoeatenbHOCTL  ASUCTBUMA  nNpyu  nogkmioveHun  npodunorpada
«Stream Pro» Kk HoOyTOyKy cO BCTpoeHHbIM «bluetooth» mnu BHewHwm pagvomozemMom
npuBeaeHa B npwunoxeHun B, a MeToaMKa BbINOMHEHWST U3MepeHuid ¢ nomousio MO

«WinRiver ll» — B pasgene 13.

25



P 52.08.767-2012

13 Nopsapok BoinonHeHNA usmepeHnn npodunorpacgom «Rio Grande»

13.1 OcHOBHbIe NOMOXEeHUs

13.1.1 Boinonuerne uameperuin npocunorpacdom «Rio Grande» ocyuiectsnseTcs
B criegyrowen nocnesoBaTensHOCTU:

— BHELWHU ocmoTp no 11.1.2;

— HacTpoiika ceasu MO «WinRiver lI» ¢ npocdunorpadom «Rio Grande;

— TecTupoBaHue npodunorpada n kanubposka MarHUTHOrO KoMnaca;

— cospaHve thana n3amMepeHun;

— BbINOSTHEHUE TECTA «ABWXKYLLErOCa AHa»;

— nposegeHvie paboT No N3MEPEHUI0 pacxoaa BOabl;

— OKOHYaHue paboT u Bbixog n3 MO «Rio Grande».

13.1.2 Ocobenrocty HacTpoikm MO «WinRiver 1I» u npocunorpada «Rio Grande»
npusBefeHbl B pykoBoAcTBe nons3oeaTens [4]. TNMonb3oBaTenbckuit uHtepdeitc O

«WinRiver ll» npepgcTasneH Ha pyccKOM A3bIKE.

13.2 YnpasneHue npodunorpagom «Rio Grande» ¢ nomouweio MO
«WinRiver li»

13.2.1 NMocne 3anycka nporpamma «WinRiver ll» cosgaet pabouee npocTpaHcTBO,
KoTopoe npefcTaenseT coboit Habop okoH Ha akpaHe [MK, KoTopble MOXHO BLICTPOUTL U
noforHaTh No pasmepy B COOTBETCTBMM C MPeanouTeHnsamy nons3oBatens. B npouecce
M3MEPEeHUn MOXKHO 3aaTb CTOMNbKO OKOH, CKONMbKO HEOOX0AUMO.

Ha rnaBHOM akpaHe «WinRiver lI», coznaBaeMbiM No yMOnuyaHuio, NpeacTaBneHbl
crnegylowme naHenu okoH (pUcyHok 5):

— «KoHTponb UsmepeHus»,

— «[Mpotunb UHTEHCUBHOCTUY,

— «MNytb CyaHa ¢ Bektopamu»,

— «KoHTyp Cropoctuy,

— «CocTaBHasa Tabnuuar.

Onepatop ynpaensieT NpoLieCCOM M3MepeHusl Pacxofos BoAbl npodunorpadom
«Rio Grande» u ¢ nomolibio 3aaaHusa komaHg «WinRiver |1» B guanoroeom pexume ¢ MK,

MepeueHb Bcex HEOOXOAMMBIX KOMaHZ NpeacTaBneH B pykosogcTtse [6].
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PucyHok 5 - naBHblin akpaH nporpammbl «WinRiver Il»

Hanpumep, nocnepoBaTesnibHO MCMOMb3ysi KOMaHAbl «Bupg», «Tabavubl» MOXHO

AOMOJZTHUTE/IbHO OTKPbITb MaHEeJ/In  OKOH:

HanpaBneHnusi 1» (pucyHok 6) n «Ceoaka Pacxoga» (PUCYHOK 7).

~Tab6nnya 3emsasa BenununmHa Ckopoctmn  HanpasneHna 1 -

rny6uHa
[T]
0.40
0.45
0.50
0.55
0.60
0.65
0.70
0.75
0.80
0.85
0.90

Ben
0.236
0.211
0.239
0.240
0.237
0.244
0.244
0.200
0.225
0.225
0.231

CkopocTtb (m/s) o

Hanp[°] Bepx Owwmnbka
164.5 0.000 0.000
158.2 0.007 -0.027
161.7 -0.004 -0.005
159.5 -0.005 -0.016
161.3 -0.007 0.000
163.6 -0.001 0.002
160.6 -0.003 0.001
161.5 0.004 -0.025
158.0 -0.008 -0.006
154.1 -0.005 -0.031
161.9 -0.008 -0.006

100
100
100
100
100
100
100
100
100
100
100

Pacxopn,
[m*/s]
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001

0.95 TUV1OXO TUJ10OXO TUV1O0XO IJ10XO TJ10XO TUioxXo

«Tabnuua 3emna BenuumHa CkopoctTn U

PucyHok 6 - OkHO Tabnmubl «Tabnuua 3emna BennunHa Ckopoctn u

HanpaBneHua 1»
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I‘ - Ceogka Pacxoaa -TRDI o 0 .
Pacx Husa Nes Pacx Nes Pacct Mpas Pacx. Mpas PaccT. Lnputa Cym Mnouy. Pacx/Mnouy
m3s m3s m m3s m m T2 m/s
0.384 0.000 0.00 0.118 5.00 23.61 20.04 0.168
0.397 0.047 5.00 0.116 5.00 28.76 21.51 0.157
0.389 0.066 5.00 0.155 7.00 30.77 22.42 0.156
0.413 0.063 5.00 0.183 7.00 30.53 22.28 0.159
0.396 0.044 3.75 0.143 6.00 28.42 21.56 0.160
0.013 0.031 2.50 0.032 1.15 3.33 1.09 0.005
0.03 0.69 0.67 0.22 0.19 0.12 0.05 0.03
< >
- " Csogka Pacxoga TRDI B ®
Ckop Bogbl Cxkop MoToka Hanp MoToka Bpemsi KoH Anvtens Meps AHC Moen Axc CkopocTHas
m/s m/s C S Mpusaska
0.059 0.152 164.06 10:35:24 364.40 75 370 Mpus: AIC
0.063 0.155 167.10 10:41:52 342.16 407 684 Mpue: AC
0.064 0.156 165.92 10:48:24 350.82 717 1001 Mpus: AC
0.059 0.158 167.74 10:55:00 374.28 1019 1322 Mpus: AC
0.061 0.155
0.002 0.003
0.04 0.02
< >
' - Ceogka Pacxopa TRDI EUW )_
TpaHcekT Hau bBeper Yen AHc Bpemsa Hau Cym.Pacx. APacxopa Pacx Bepxa N3mep Pacx
m*/s % m*/s mVs
sestra001 Nesblit 296 10:29:20 3.365 -2.44 1.383 1.480
sestra002 Mpasbiil 278 10:36:10 3.381 -1.99 1.375 1.446
sestra003 Nesblii 285 10:42:33 3.503 1.54 1.389 1.504
sestra004 MpaBblii 304 10:48:46 3.549 2.88 1.407 1.481
CpepHee 290 3.449 0.00 1.388 1.478
Cpep.k8ap.OTKA. 12 0.090 2.62 0.014 0.024
Cp.k.OTKn./|Cpen.| 0.04 0.03 0.00 0.01 0.02
< >

PucyHok 7 - OkHa Tabnuy, «CBogka Pacxopa»

13.2.2 Mpn nepBoHavyasnibHOM 3anycke npoduniorpad «Rio Grande» Heob6xoauMO
nogcoeAnHnTb K GaTapee nutaHusa u MK cornacHo pykoBOACTBY nosib3oBatensa [4], a
3areM cnegyet HacTpouTb cBA3b MO «WinRiver Il» ¢ npodunorpadom.

13.2.3 Ansa HacTpolikm cBsi3u ¢ npochmunorpacpom Heobxogumo 3anyctutb [10O
«WinRiver Il» n Bbl6paTb B MEHI «YCTaHOBKM», 4TOObl OTKPbITb ANANOrOBOE OKHO
«CBA3b». [lanee, 4ToObl PacKpbITb CMUCOK YCTPOWCTB, C KOTOPbIMU BO3MOXHa YCTaHOBKa
CBAA3M, B OTKPbIBLUEMCA OKHe «[unanor KoHdurypaumm Ceasu» Bblbpath «Read Serial Raw
ADCP Data»; ganee Bbibpatb nocnegosatesibHbii nopT «ADCP Serial Port» (pucyHok 8),

nocsne 4Yero BbIMOJIHUTbL KOMaHAY «YCTaHOBKa».

PucyHok 8 - YctaHoBka cBssn MO «WinRiver lI» ¢ npocunorpacdom «Rio Grande»
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OTKpoeTca AManoroBoe OKHO «YcTaHoBkM CepuiiHoli CBA3u», B KOTOPOM
Heobxoaumo BblbpaTe COM-nopT, (06bl4HO 3T0 COM1); 3agaTh napameTpbl: «CKOPOCTb»
(ckopocTb nepefaun AaHHblX) - 9600 6WUT/C (MO ymoNuyaHuio); «Butbl [aHHbIx» - «8»;
«YeTHOCTb» - «HeT»; «CTonoutbl» - «1».

13.2.4 3aBofckass ycTaHOBKa CKOpPOCTM nepefayn [AaHHbiX (N0 YMOMA4YaHuio)
npocgounorpaca «Rio Grande» coctaBnsetr 9600 6uT/c, ogHako npodmnorpad Moxet
O6bITb HacTpoeH Ha nopknyeHne co ckopoctamu ot 300 go 135200 6ut/c. YTOOHI
U3MEHUTb CKOPOCTb Mepefayn AaHHbIX, HeobXx0AMMO BOCMOMNb30BATbCA NPOrpamMmoit
«BBTalk» B cooTBeTCTBUM C PyKOBOACTBOM [4].

Ona NpuHATUA 3afaHHbIX YCTAHOBOK HEOOXOAMMO HaxaTb KoMaHfy «OK», B 3TOM
cnyyae MO «WinRiver Il» 3anOMHUT HACTPOIKM K BGyAeT MCNo/b30BaTb MX KakAblil pas
npu 3anycke.

13.2.5 ina 3arpy3kn nonb3oBaTesnbckoli  KoHdurypauumn MO «WinRiver II»
Heo6X0AMMO  BLINOMHWUTL  C/EeAyHLWyl  nocnefoBaTeflbHOCTb  koMaHg:  «®daiin»,

«CBoiicTBa», «3arpy3ntb Moen. Pa6. Mpoc. npu 3anycke» (PUCYHOK 9).

PucyHok 9 - 3arpyska nonb3oBaTenbCckol KoHdurypaumm «WinRiver lI»

13.3 MoparotoBka npodunorpaca «Rio Grande» k paboTe

1331 [na Toro, 4yTo6bl y6eanTbcA B rOTOBHOCTM npodunorpada «Rio Grande» K
HOpMasibHOM paboTe B MOMEBLIX YCMOBUAX, [O/KHbI ObiTb MPOBEAEHbI UCMbITAHUA B
ycnosuax naéopatopumn (ogmca) B COOTBETCTBUM C pyKoBoacTBamu [2], [4]. McnbiTaHus
«Rio Grande» B nabopaTopHbIX YCMOBUSIX 3aK/HOHAITCA B €r0 TECTUPOBAHWUMW, YCTaHOBKE

yacoB n KaJ'IVI6pOBKe KomMnaca.
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13.3.2 Tectuporarve npodunorpada «Rio Grande» sbinonHseTcsa ¢ nomotubto N0
«WinRiver ll»". C aToit Uenblo B MeHI0 «CBop» HeobxoaMmo 3anycTuTb KOMaHay
«[Mposectn Tect AOMT».

PesynbTaTthl TecTupoBaHua coxpaHsitoTtes Ha K u dukerpyiotes B okHe «KoHTponb
UamepeHua» u B TekctoBom danne «PesynbTat Tectar.

13.3.3 YcraHoBka yacoB «Rio Grande» BbinonHseTcs ¢ nomotsio MO «WinRiver ll»
(c vcnoneb3soeaHvem cuctemHoro Bpemenu MK) B pexxume guanora. [ina ycTaHOBKK 4acoB
Heobxoanmo B noameHio «C6opy» BbibpaTb koMaHay «YcTaHoBUTL Yacki AOMT» 1 HaxaTb
«OK».

13.3.4 Kanu6poska (perynuposka) marHUTHOro komnaca ans npodwmnorpacda «Rio
Grande» BbINONHAETCA B KaXOOM TMAPOMETPUYECKOM CTBOpPE W Ans BCEX CnocoboB
MOHTaxa no 8.2.

Mepen nposegeHveMm TecTa «ABWKYLErOCH AHA» BCErAa cnefayeT BbINOMHATH
kanMbpoBKy KomMnaca, WHa4ye TEeCT rokaxeT owubouHble pesynbTathl. ogpobHee

MeToauKa kanubpoBKM KOMNaca NpPUBEAEHA B NPUIIOXKEHUN A,
13.4 Co3naHue chaitna uamepeHuit

13.4.1 110 «WinRiver li» (13.4.2) B puanoroBoM okHe «[uanor YCTaHOBKWU»
(pucyHok 10) cospaeT chaitn M3MepeHW C paclmpeHvem «*.mmt», coaepxawmn
nHOPMaLUIo NO KOHPUIYpaLmM U KOHTPOMIO KayecTea.

13.4.2 ins co3paHus daina usmepeHuss B AManoroBoM pexvme B MeHto «daiin»
MO «WinRiver lI» Heobxoaumo BuibpaTb komaHay «Hoeoe Mamepenue» Ons sanycka B
okHe  «[uanor YcTaHOBKku» nNOCMEAoBaTENIbHOCTM [AMANOroBbIX OKOH NpOrpammbl
«Mactep UsmepeHuit», koTopasi cO34aeT y3en KoHUrypaumm U B AUanoroBOM pexvme
nossonseT BBeCTU uHcopmauuio, TpebyeMyio Ansg npousBoAcTBa uamepenuin. [locne
3anycka nporpammel «Mactep WamepeHuwit» nocnegoBatenbHO B pexxuMme guanora
(kaxxpgoe cnepylolWee AManoroBoe OKHO OTKPLIBAETCA MOCME BbINOMHEHVUS KOMaHabl
«Janee») Heobxogumo BBecTM AaHHble 06 yyacTke («UHdopmauus o6 Yuactken) u
penTuHroByto nHgpopmaumio («MHdopmaumns OueHkn»).

13.4.3 Ha cnepyiowiem ware B okHe «[Auanor Kondurypaummn» Heobxogmmo:

— NPOBEpUTHL CBA3L 1 aBToONpeaeneHue npodunorpada;

— BHECTU BenuuuHy 3arnybneHusi gatdmka (ona «Rio Grande» — 0,07 m, ans

«Stream Pro» — 0,05 m);

’ Tect fOrKeH BINOMHATLCS, Korga an6op HaxoaMTCA B HENOABWKHON BOAe.
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— BbICTABUTb MAKCUManbHY0 [1yOuHy;

— NpuGNN3NUTENBbHO BLICTABUTL MAKCUMArbHYIO CKOPOCTL MOTOKa U MaKCUMAIbHYHO
CKOPOCTb NOAKU, KOTOPAas HE AOMMKHA NPEBbILAaTh CKOPOCTU MOTOKA;

— yKasaTb TN rPyHTOB AHa (BbIGpaTh U3 NPEANOKEHHOIO CUCKa);

— BbIBpaTh peXMM CnexeHusi 3a QHOM («pexxiuMm gHax: 5, 7 unu «ABTO»)

— BbIGpaTh pexum npocunupoBaHna Boabl («pexum Bogbi»: 1, 13 unu «ABTO»);

— NPOBEPUTL W NpYU HEOBXOAMMOCTH OTKOPPEKTUPOBATL NapaMeTpsl, 3aAaHHbIe Ans
pacdeTa 3HauveHui pacxodoB B HeusMepsieMblx obnactsx, B TOM 4ucne: cnocob
JKCTpanonALUM Npu pacyeTe pacxofoB «Bepxa» U «Hu3a»; KoaP@ULIMEHT CTeneHHoW
3aBUCMMOCTM pacnpefeneHns CKopocTen Ha BepTukanu; KoadbduUMeHTbl Npu pacudete
pacxogoB «JIEBOTO Kpasi» U «NPaBOro Kpasy;

— YCT@HOBUTb KONMUYECTBO HeoOXOAMMBIX MUHIOB AN rPaHuuHbIX (6eperosbix)
aHcambnen («Munrm no Kpaioy»). PexomeHpgyemoe 3HadveHmne — 10.

Mporpamma «WinRiver II» aBTomatuuecku co3gaet nanky Ans pasMeLleHns HOBOro
u3MepeHusa M npeanaraeT BKMIOUMTL B uMs dainos uamepenus «Homep CraHuum» u
«Homep Usmeperus». Heobxoaumo, 4ToObl M nanke Obio NPUCBOEHO cornacHo 11.2.

13.4.4 Jlanee B puanorosom okHe «MeHio HawumedoBauui» (pucyHok 10)
Heo6X0AMMO 3aMoNHUTL NMO3WULMKN B COOTBETCTBUM CO CMNEAYIOWMMI PEKOMEHAALUAMU:

—yKasaTb, YTO B WUMeHW aina [OMKeH UCMOoNb30BaTLCH NPedUKC, BKMIOUMB
chnakok pagom ¢ Hagnucso «Mcen. Mpedukey;

— B none «lpedwukc Mmenn dannar» sanucatb kog [Ml;

— NPOBEPUTb, Kak cthopMMUpoBanoch UMs nanku ana céopa uHopmauum v ykasaTb
MEeCTO €€ XpaHeHusi. 3gecbk HeoOXoaAMMO M3MEHUTB MECTO XpaHeHusl AaHHbix. C 3Tol
Uenblo cnegyet Haxartb koMaHgy «OG6G3op» ¥ nocnegoBaTenbHO co3faTth Nanku Ans
xpaHeHus paHHbiX: «M3amveperus RG\KKKKKVITIT» (nanka wusmepeHus ¢ uMeHeM
«KKKKK_Ni» MO «WinRiver lI» 6yaeT cosgaHa asTomMaTU4ecku);

— BBECTH HOMep nepeceyenns (TpaHcekTa) «Nt», Hanpumep, Homep 1;

— yKasaTb, 4YTO B MMeHa (haiinoB AormkHa ObiTb BKIIOHMEHa AaTa, NoCTaBvB OTMETKY
B nepeknioyatene «Kpatko (M-MM-00)»;

—YyKasaTb, KaKkoOW pasfenutenb OOMKEH WCMONb30BaThCsi B WMMEHax chaiinos,
Hanpumep «og4epk».

B pesynbtate B npouecce UIMEPEHUA Ans Kakgoro nepecedeHus (TpaHcekTa)
BynyT dropMuposaTtbes dhaisibl C UMEHaMU:

«KKKKK_Ni_NNNt_I"T-44-MM.PDO».
Moa Homep nepecevueHust (TpaHcekTa) B UMeHW (haiina oTBoaUTCS 3 No3numm.
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PucyHok 10 - CosgaHue cpaiina nsmepeHuii B nporpamme «WinRiver II».

13.4.5 B cnepgyowem OkHe «[1pocMOTP KOMaHf», OTKPbIBalOLIEeMCA M0 KomaHze
«[lanee», oTobpaxarTcsa TpM cToN6LA C KOMaHAAMU:

- (hvKcrpoBaHHblE KOMaH/Ab!, KOTOPbIE MOCLINAITCA BCeraa,;

- KOMaHApl MacTepa  M3MepeHuil, KoTopble  dopMmMupyloTcs B npolecce
KOH(UryprpoBaHus 1 MocblNaTCa nocne MUKCUPOBaHHbIX;

- Nonb30BaTe/IbCKMe KOMaH/bl NOChL1ATCA NOCNeAHUMU, EC/IN OHN 38aHbl.

13.4.6 B nocnegHem guanoroBoM okHe «CBofka» («[uanor YctaHoBKu», «Mactep
M3MEepeHnit») MOXHO MpOoBepUTb BCe 3afaHHble napameTpbl U3MepeHuss U pacueTta
pacxofa BOApl, MOCne 4ero BbINONHUTL KOMaHAy «[0TOBO». ®daiin un3MepeHwit,

BK/lOUaKOLLMIA BKNaaky «Monesast KoHguMrypauusi», cosaaH.

13.5 3apjaHve pexuMoB C/EeXeHUs 3a AHOM U NpotNANPOBAaHNS BOAbI

13.5.1 Pa3nuyHble pexumbl nNpouampoBaHMa BOAbl W CNEXeHus 3a [HOM
crneunanbHo paspaboTaHbl A1 TOro, 4To6bl MMETb BO3MOXHOCTb W3MEHATb PEXWMbI
NOCbIIKN 1 06PabOTKN akyCTUYECKUX CUrHa/I0B B 3aBMCUMMOCTU OT YCNOBWI U3MEPeHUs B
pasNNYHbIX BOLOTOKAX.

1352 B MO «WinRiver IlI» npegycMoTpeHa BO3MOXHOCTb 3afaHusi pexuma
«Auto», korga BblI6Op pexvmMa B NpoLecce M3MepeHus OCYLLEeCTBASeTCA aBTOMaTUYeckm B
3aBMCMMOCTM OT CKOPOCTM TEYEeHUs W rNyouHbl NOToka. 3afaHune pexuma «Auto» He
Bcerga npuBOAMUT K XOPOLWMM pesy/nbTartam, NO3TOMYy MpW 3afjaHuy PeXuMoB «AHa» Wt

«BOfbl» CefyeT NpUAEPXMBATLCA CMEAYIOLLMX NPaBUI:
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— ona npodwmnuposanus npu rmybuHax ot 0,3 M pekoMmeHOyeTCs YCTaHOBUTb
«peXum AHa», paBHbI «7»; pexuMm NpouUnMpoBaHus Bogb! YCTAHOBUTb, PaBHbIM «13»
unu «1»;

— ANl OTHOCUTENbHO MEAMEHHbIX U MEnKux BOAOTOKOB C rMyOGUHON A0 4 M 1 co
CKOPOCTBIO TEUeHNs MeHee 1 M/C creayeT 3a4aBaTh «PEXUM BOAbI», PABHBIA «13»

— ans Gonbwmx rnyGuH M CKOPOCTEN PEeKOMEHOyeTCsl 3a4aBaTb «PEXWUM BOObI»
paBHbIA «1»;

—B ocobbix cnyydasx, KorAa HeoOXoAuMOo BpYuYHYIO 334aTb pasMmep «sueek
rMyOuHBI», BO3MOXHO MCMOMb30BaHUE pexnMa «1» ¢ nonb3oBaTeSNlbCKUMU KOMaHOamu:

«WS» - 3apaHue pasmepa aqeikn n « WN» — konuuecTso s4eek rmybuHbl cornacHo [4].
13.6 BoinonHeHue Tecta «ABWKYLLErOCA gHa»

13.6.1 Ans npodunorpada «Rio Grande» cneayeT BbINOMHWTL NETNEBOM TECT Ha
ahheKT «aBmxyLierocs gHax. MoapoBHo anropuTm BbINONMHEHWUS TecTa «ABWKYLLErocs
OHa» onucaH B npunoxexuu B.

13.6.2 BoinonHeHue TecTa «OBWKYLLErOoCs AHa» OCYLIECTBASIETCA C MOMOLLbIO
AVanoroBoro pexuma u nocnegoBaTeNibHOCTM cregylwmx koMaHg: «Cbop», «Hauats
Mocebinky TMuHroB». Ha kopoTkoe BpeMsi TMOSABUTCA XypHanm KOMaHg W npoiecc
nporpamMmMupoBaHus npodunorpada. B npasom yrny nosieutcst okHo «KoHtponsC6opa» u
B Hem «CocTosinne AATI — UOYT MUHIMM». [anee cnegyet euibpate koMaHay: «BbiGop
Tecta [swxyLierocs gHar.

13.7 BeinonHeHne paboT No uaMepeHUio pacxoga BoAbl

13.7.1 MNepep, Hauanom uamepeHusi HEOBXOAMMO BLINOMHUTL Te Xe Mpoueayps,
KaKkue BbLINCNHAKTCA neped Hadvanom wmsmepeHuss npodwmnorpacgpom «Sitream Pro», a
MMEHHO. TeCTOBOE MNWHroBaHWe ONA OUEHKA MaKCUMAaIlbHOU CKOPOCTM M MakcUmanbHON
rnybuHbI; ONpeaenuTb NONOXKEHNE TPaHUYHBLIX BEPTUKANEiA.

KomaHabl ynpasnenysi NpoLueccoM M3MepeHusi pacxoda BoAbl (coopa AaHHbIX) B
nporpamme «WinRiver l1» cocpegoToueHbl B meHto «CGop».

13.7.2 MNpouecc u3mepeHua crnegyeT HayaTb C KomaHabl «HauaTtb [locbinky

MuHros» (F4)*. Y6eguBLunch, 4T0 B okHe «KoHTponbCGopay» nossunuck Hagnvcn « AOET

" Mpu Gomblumx rnyGUHAX W BbICOKUX CKOPOCTSIX, KOTAa npousseneHue rnybuHbl Ha
CKOPOCTb NnoToka Gorblie efuHmibl, peXmum «13» He paboTaeT W 3afasaTb €ro Henbas.
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SAMNCb», «MAYT TMUHIW» (pucyHok 11, cnesa), cnegyeT HayaTb MW3MepeHue Mo
KomaHge «HauyaTb TpaHcekT» (F5). Ha askpaHe nosiBATCA AuanoroBoe OKHO «HauaTb
TpaHcekT», B KOTOPOM Heob6xoAMMO BBeCTM nonoxeHuwe OGepera («JleBblli» win
«MpaBblii») MO OTHOLIEHWIO K TEYEHWIO MOTOKAa W paccTosiHue [0 6Gnmxaliero ypesa
(pucyHok 11, Mo ueHTpy).

13.7.3 B rpaHu4yHOli TOouke Heo6XOAUMO BblaepxaTb paTumk «Rio Grande» po
nonyYyeHnss OecsATU XOpOoWMX aHcambrieid M3MepeHwit, nocne Yero HayaTb MeL/IEHHO K
paBHOMEpPHO nepemMeLllatbCs MoMepek TeyeHuss K NpPOTMBOMNOSIOXHOMY  6epery,
HernpepbIBHO BO BPemMs MepeceyeHus oTcnexueas coobueHus: «UAET 3AMUCb»,
«AYT NMUHI U».

Mo xopy uW3MepeHuss HeobXoAMMO OTCleXuBaTb MHQOpPMaUWO B OKHe
«KoHTponbC6opa» (pucyHok 11, cneBa) M AaHHble M3MEPEHUs CKOpocTel no Tabnuue
CKOPOCTU ¥ HanpaB/eHUsi TedeHus B fAuelikax (PUCYHOK 6). Bpems nepeceyeHnsi NoToka He
OO/MKHO 6bITb MeHee 3 MUH. CKOpOCTb nepemelleHns cygHa (patumka «Rio Grande») He

AO0J/DKHa npeBbllaTb CKOPOCTU MOTOKa.

PucyHok 11 - KoHTposb c6opa AaHHbIX 1 3annCh PaccTOsIHWN [0 ype3oB
B HAuasie U KOHLLe nepeceveHnst (TpaHCeKTbl)

Mpubamxkasach K KOHEYHON Touke nepecedveHus (TpaHcekTa) Yy MPOTMBOMOJIOXKHOMO
6epera Heob6XxoaAMMO 3amennnTb ABWXKeHWe. [JOCTUrHyB 3apaHee HameyeHHOlM KOHeYHOW
TOYKM OCTAHOBUTb ABMXEHME, OTC/EXUBASA HAAEXHOCTb BbINOSHEHWUSA U3MEPEHWUIA B ABYX
BEPXHUX «AYelikax ryOGuHbl» W, Haxo4sCb B 3TOW MO3ULUK, AOXAATbCA, MOka He 6yayT
3anucaHbl gecATb 6eperoBbix aHcam6neli. locne 4ero OCTaHOBWUTbL 3anuCb KOMaHAOoM
«3akoHunTb TpaHcekT» (F5). Ha akpaHe MK nosiBUTCA AManoroBoe OKHO «3aKOH4YUTb
TpaHcekT» (pucyHok 11, cnpaBa), B KOTOPOM HEOOXOAMMO 3anucaTb paccTosiHie 40 ypesa

6nwxaliwero 6epera.

B ckobKax ykasaHbl ObICTpble knasuwm knasuatypbl MK.
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13.7.4 BbinonHuB YeTbipe M3mepeHus (Mo ABe napbl U3MepeHun Tyaa u obpaTHo),
Heob6xoAMMO NpoaHanu3npoBaTh peaynbTaThl uaMepeHuii no Bknagke «Ceoaka Pacxopa»
(pucyHok 7). OTKIOHEHUE pacxofa KaXKaoro nepeceyeHust (TpaHCeKTbl) OT BbIYUCTIEHHOrO
CPEeQHEro He [OMKHO npeBbiliaTh 5 %.

B cnyyae HeobxogumocTu cnegyeT BbIMONHUTL €lie [Ba uamepeHus (Tyaa v
06paTHO) o nonyyeHns pacxoxaeHWil 3Ha4ueHWin pacxogoB BoAb! B npegenax +5 %.

Ans 3aBeplueHus uamepeHuin He06X0AUMO OCTaHOBUTL NOCLINKY NUHIOB KOMaHOoM
B MeHIo «CBop» — «OctaHoBuTh MNockinky MuHros» (F4).

13.7.5 [Ins namepenuit pacxogda Bogel npodunorpacgom «Rio Grande» ¢ MocTtos,
npyU UCNOMNb30BAHUM NEPETSXKEK U MMOPOMETPUHECKMX YCTaHOBOK, Npy paboTax e6poa u ¢
noneyHbIX nepenpas Yacto Gonee yaoGHO Ucnonb3oBaTth paguomoaem. 310 paclumpaer
OnanasoH ero BO3MOXHOCTe M obecneuyuBaetr 6e30nacHOCTe npoBegeHust paboT B
CNOXHbLIX YCrOBWUSX U BO BpeMsi naBogkoB. MoxHO wucnons3oBats npodunorpad He
TONbKO Ha npuBaA3n ¢ kabenbHbiM COeAUHEHNEM, HO 1 yaaneHHo Ao 100-200 m o1 MK ¢
yctaHoBnenHeiM 10 «WinRiver {l» gna cbopa wHcpopmauun. YpganewHas paboTa
obecneyvBaeTcs MCNONL30BaHWEM COBMECTHO ¢ npodunorpacdoM paaruoMoaemoB-
yanvHUTEnen nocneoBaTenbHoro uHrepdeinica RS-232.

Onucanve paGotel ¢ npocunorpacpom «Rio Grande» npv uUcnonb3oBaHun

pafvoMOoAeMoB NpUBeAEHO B NpUNoXxeHuu b.

13.8 OxoHuaHue paboT u Bbixog u3 NO «WinRiver lI»

13.8.1 lMocne ycrewHoro BLINOMIHEHWA W3MEpPEHWA B Xode nocnegHero
nepeceyeHus (TpaHcekTa), Heo6XoAUMO NPoaHanMaupoBaTh pelynbTaTbl U y6eauTbcs B
TOM, 4YTO U3 NOMYYEHHbIX U3MEPEHUIA MOXHO BbIOpaTh HE MEHEE YETLIPEX TakUX 3Ha4YeHUN
pacxofoB, OTHOCUTENbHOE OTKNOHEHME KOTOPbIX OT CPEdHEro 3HaYeHust Mo BbiGpaHHOI
COBOKYMHOCTM He npesbiaeT 5 %. B aTOM cnyyae uv3sMepeHvsi pacxofoB BOAbl
npodunorpadgom «Rio Grande» MOXHO CYATaTb YCMELWHbIM.

3aBeplUeHVeM M3MepPeHus pacxoda BOAbl C WCMONb30BaHvWeM npodunorpada
««Rio Grande» fBnsieTcs npekpaileHre nocbiniku nuHros komangoin MO «WinRiver [y
«OcTanoeuTb Mockinky Muxroe» (F4) B meHio «CGop».

13.8.2 ins nonHoro 3aBepLueHns NoneBbix paboT HeoGxoanmo:

— BbIATK 13 nporpammbl «WinRiver II» no komaHge «Bbixogy B MeHio «daiiny»;

— BbIKMoYuTL MK

— OTKIMIOYUTL NUTaHKE OT Aatuuka npodmnorpada «Rio Grande».
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14 O6paboTKa pe2ynbTaToB U3MEPEHUIA PacxoAoB Bogbl
14.1 NogroToBka k 06paboTke pe3ynbTaTOB U3MEPEHUIA

14.1.1 PesynbTatsl NONEBbIX WU3MEPEHUt pacxogos BOAbl,  BbIMOMHEHHbIX
npodunorpacdamu «Rio Grande» n «Stream Pro» o6pabatbiBaloTcs B nporpaMmme
«WinRiver ll».

14.1.2 MNepen Havanom obGpaboTkm nonyyeHHble npodunorpacdom «Stream Pro»
haHHble Heobxogumo ckonvpoBatb B K Ha kotopom ycraHoBneHo MO ««WinRiver 1l» n
3apaHee opraHM3oBaHa nanka «M3amepenuns SP» no 11.2.

[ns konupoBanusi AaHHbIX M3 KIMK Heo6XoaMMO NOMECTUTb €ro B «Kpaan» ,
coeguHHHbin ¢ TIK, u ckonupoBaTh BbiGpaHHble ainbl. [Mpu BoO3MOXHOCTM ANA
KOMUMPOBaHMA [aHHbIX CcregyeT BOCMONbL30BaTbCH KapTpuOepom, MOMECTUB B HEro

npegeapuTensHo n3baTyio U3 KINK kapty namartu.
14.2 ®opmupoBaHme panna nsmepeHus ¢ nomoulbio MO «Stream Pro»

14.2.1 Mpu obpaboTtke pe3ynbLTaTOB U3MEPEHUit, BbINOMHEHHLIX npodunorpadamm
«Rio Grande» u «Stream Pro» ucnons3syetcs dain namepeHus ¢ paciimpeHuem «.* mmt».
3TOT haiin ABNAETCA OCHOBHBLIM BbIXOAHBIM havnom nporpammHoin cpedsl «WinRiver |1y
¥ co3gaeTcs cpasy B NpoLecce BbiNONHeHUs naMmepeHuii no 13.4.

daiinbl MCXOOHbIX AaHHbIX, fofydeHHble ¢ nomowpte MO «WinRiver |l», nmetot
paclimperune «*.PD0» n copepxar Bce faHHble, OTNpaBneHHbIe ¢ gaTtumka npodunorpada u
OpYrUX YCTPOWCTB, NpUcoeaMHEHHbIX K npodunorpady. OnucaHue dopmara UCXOAHbIX
OaHHbIX cogepkuTcs B pykosogceTteax 1], [3].

B nipoLiecce BbiNONHEHUst NONEBLIX U3MepeHuii B nporpammHoii cpefe MO «Stream
Pro» aitn usMepenuss c pacwupeHvem «*.mmt» He dopmupyetca. [lpu atom
pesynbTaThl M3MEPEHUA COXPAHAITCA B CO3LAHHOM Nepes HayasnoM U3MepeHus daine
koHurypaumm (no 12.6.2) ¢ pacwmpeHuem «*xml» u dainax UcxogHbIX [aHHBIX C
pacwmpenmnem «*.000».

14.2.2 TMepep Hadanom o6paGoTkm paHHbix B nporpamme «WinRiver Iy u3

ucxoaHbIx dainos, co3ganHbix B cpege MO «Stream Pro», Heobxogumo cospatbh haiin

" «Kpagn» - nopctaska ans KMK ¢ BCTPOeHHbIM B1IOKOM NUTaHUS U PasbeMoM s
npucoeguHerus k MNK.
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N3MEPEHNst C paclumpeHnem «*.mmt». C aToi uenbto B MO «WinRiver [» Heobxoanmo B
MeHlo «®aiin», BblbpaTb W BbINOMHUTL KOMaHay «CosgaTe W3mepenue u3 daiinos
JaHHbIX», HaWTV nanky, B KOTOPOI pa3smelleHbl (haiifibl nepeceyeHuint (TPaHCEKTOB) C
paclumpeHem «*.000», BblAenTb Te, KOTOpble AO/MKHbI O6blTb 06paboTaHbl, U BbINOAHUTD
komaHgy «OTKpbITb». [locne atoro Ha naHenn «KoHTponblM3mepeHus» (PUCYHOK 12)

NnosiIBUTCA CNUCOK NepeceveHnii (TPaHCEKTOB), NpeAHa3HauYeHHbIX 47151 06paboTKu.

PucyHok 12 - OkHO «KoHTponbM3mepeHus» thaiina nsmepenuii
«nyra_07.07.09_1. mmt»

daiin  M3MepeHusi ¢ pacluMpeHnemM «*.mmt» 6yaeT cdopMupoBaH  nocne
BbIMOSIHEHNS KOMaHAbl «[Mepepabotatb OTMeyeHHble TpaHCekTbl». CMNUCOK KOMaHf
BbI3bIBAETCH HaXaTUeM MpaBoOi KHOMKM «Mblln». ITOT haitn Heob6XoAMMO COXpPaHWTb,
BbINO/IHNB KOMaHAy «CoxpaHuTb Mi3amepeHue» (B MeHo «daiin»),

daiin  u3MepeHuss ¢ paclumpeHneMm «*.mmt» 6ygeT cdopmupoBaH nocne
BbINOSIHEHNS KOMaHAbl «[Mepepabotatb OTMeueHHble TpaHcekTbl». CHAUCOK KOMaHf,
BbI3bIBAETCA HaXaTWEM MpaBOii KHOMKU «MbIlWM». DTOT ¢haiil HEOGXOAMMO COXpPaHUTb,

BbINO/HWB KOMaHAy «CoxpaHuTb M3mepeHue» (B MeHI0 «daiin»),

14.3 3aknwuunTenbHblli 3Tan 06paboTkn pes3ynbTaToB U3MEPEHN

14.3.1 3agaveil  3aknouMTEeNbHOW  06paboTKM  [aHHbIX SBMSETCA  MOoJlyvyeHue
Hanbonee [OOCTOBEPHOrO pacxofa BOAbl, W3MepeHHoro npocunorpadom. Takas

06paboTka MOXeT BK/IYATb (UILTPAUMIO AAHHBIX U BHECEHWE W3MEHeHWi B Y3/bl
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KOHOWrypauumm, pasgeneHve AaHHbIX AN yAaneHus «noxvux» aHcambnen, uameHeHue
VHTepBana ycpeaHeHMs1, 3KCNopT AaHHbIX A UCMONb30BaHUS B APYTUX NporpaMmMax.

CdopmupoBaHHbiii «Paitn NamepeHus» (no 14.2) coaeput

— nHdopmaLinio No KOHMUrypauuu;

— #H(OPMALMIO NO KOHTPONIO KaYecTBa U3MEPEeHUi.

Ana xakgoro nepeceyeHus (TpaHcekTbl) nHdopmaumsa O KOHUIrypauumu cogepxuT
y3nbl:

— «lMonesas KoHdurypauumsa», KOTOPbIA COAEPXKUT YCTAHOBKU, UCMONb30BaHHbIE AN
c6opa AaHHbIX, 1 He MOXET ObITb V3MEHEH NoCcne Havana nepeceyeHns;

— «KoHdmrypauuss BocnpousBeneHusi»y, KOTOpbIA  CO303€TCA fApU  MOBTOPHOMN
06paboTie AaHHBIX NepeceyeHns (TpaHcekTa).

Mudopmaums no  KOHTPOSIO KayecTBa COAEPXKMT  pesynbTatbl  TECTOB
npocunorpacgos (AQMNT), B Tom uncne TecTa «ABUXKYLUErocs AHa». 3Ty uHGOopMaumio
MOXHO NMPOCMOTPETH, LLIENKHYB NPaBoA KHOMKON «MbILLM» NO KOpeluky Bknagku «QA/QC»,
(cm. npunoxeHue B).

14.3.2 MNocne oTkpbiTMA pania namepeHuss B OkHe nporpammbl «WinRiver II»
nosiButcs naHenb «KoHTponbM3amepeHusa», Ha KOTOPOW NpPEACTaBfieH CrMCOK BCeX
nepeceveHuin (TpaHCcekToB) U haiinoB NOAAEPXKKU (PUCYHOK 12).

OKHO ynpaBrneHns U3MepeHWUsIMM TO3BONAET OTCNEXUBaTh WCMNOMb3yeMble B
naMmepeHun aiinsl 1 obecneumBaeT OLICTPLIA cNOco6 JoCTYNa K (OYHKUMAM ynpasneHus
(Len4koM NPaBoI KHOMKOW «MBILLWY MO MYHKTaM CrUCKa).

14.3.3 [insa Hayana o6paboTkn Heo6Xx0aUMO OTKPbITb paHee co3gaHHoe N3MepeHne
komaHgoin «OTKpbITE V3mepeHune» B meHio «Pain» (hainsl ¢ paclmpeHnem «*.mmt»).
Hanee, utobbl NpucTynuTb K 0GpaboTke, HeoGxoOMMO NepecyMTaTbh Pacxod BoAbl C
OTMEYEHHbIMU MNepeceyeHns MU (TpaHCEKTamMu), LUENMKHYB KHOMKOW «MbilUM» B OKHe
«KoHTponb — TRDI» Ha nosuumax:

—«Pacxogq Ha YuyacTke» ans o6paGoTkM BCEX OTMEUEHHbIX MepeceyYeHuin
(TpaHcexT);

— «TpaHceKT nnn» Ana 06paboTkM TOMBKO yKa3aHHOro nepeceveHun (TpaHCceKTbl) ¢
HOMEPOM «nnny».

Mocne BbiNoNHeHUs 3TOW KOMaHOb! N8 KaXOOoro nepepaboTaHHOro nepeceveHns
(TpaHcekTa) cospaetcs ysen «KoHdurypauna BocnponaseneHusy.

14.3.4 BonbuivHcTBO NapameTpoB B yane «Kondurypauua BocnpoussegeHus»
MOTYT MEHATBCS Npu BOCNPOM3BEAEHUM OaHHbIX. He MOoryT ObiTb U3MEHEHbl TOMbKO

napameTpbl, KOTOPLIE YNPasnsioT CGOPOM JaHHbIX.
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3ameHeHus BbINOJIHAKTCA npu OTKPbITUN y3na «KoHthurypauwms
BocnpounssefeHns» nepeceyeHus (TpaHcekta) B AMasioroBoM OkHe «CBOWCTBa» (PUCYHOK
13). Mpn NOBTOPHOW 06pPabOTKE AAHHbLIX N3MEPEHMSA B 3TOM OKHE MOTYT ObITb U3MEHEHbI:

- Cnoco6 BbIYMCNEHMA PacXOfOB Bepxa WM HU3a, KoaPduUMeHTbl ONs pacyeTa
pacxofoB BoAbl B 6eperoBbix oTcekax (Bknagka «Pacxon»);

- MOI0OXeHNe 6eperos Npyu M3MepPeHUn 1 PaccToAHWA 0 ype3oB (Bknagka «OueHka
Kpaes»);

- 3arny6neHve gatuvka (Bknagka «CmelleHme);

-XapakTepUCcTUKN 06paboTKMN akyCTUUYECKOro curHana (Bknagka «O6paboTka»).

PucyHok 13 - Bua naHenn «O6paboTka» npu oTKPbITUK chaiina
«KoHdhurypauum BocnponsseneHus»

Hanpumep, pacctosiHwe fo 6epera ans Hauana cpesa 6bi/10 BBELEHO HEMpaBWUIbHO
ana ogHoro w3 cpainoB cpesa. UTo6Gbl €0  U3MEHWUTb, HaAO0 OTKPbITb OKHO
«KOHTpOonblM3MepeHusi»,  LeAKHYTb  NpaBOi  KHOMKOW  «MbllUM»  HA  NO3ULMK
«KoHthurypaums BocnpousBegeHuss» W BbibpaTb B AManoroBoM OkHe «CBoONCTBa»
BKnagky «OueHka KpaeB», BBeCTM MpaBuU/bHOE 3HauYeHue paccTosHus Ao 6Gepera u
HaxaTb «OK». B 3Toli xe BKNagke MOXHO W3MEHUTb OTMETKY B NepekouyaTene,
yKasbiBalowy 6eper («/1eBblii Kpai»/«lpaBblii Kpaii»), ecnu npyu U3MEPEHUU OH Obin

yKasaH HenpaBW/ibHO.

14.3.5 I3MeHeHne cnocoba pacyeTa pacxoga BoAbl B BEPXHEW N HMKHEN («Bepxax»

N «HU3a») HensMepsieMbix 06/1acTsX MNONEpPeyHOro CeyeHus MoToKa BbINOMHAETCA npu

OTKpbITUK y3na «KoHdurypaums BocnponssegeHus» BO Bknagke «Pacxony.
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Mpu obpabotke pacxonoB BoAabl «Bepxa» crnoco6om «Metog Pacxopa Bepxa»
nepecyeT pacxofoB Afs SKCTPANOMAUMM CKOPOCTEN TEYEeHUS B HEM3MEPAEMOW BepXHEi
30HE PEeKOMeHAYETCA BLINONHUTL ABYMst MeToAamMu: «CteneHHoe» U «[1ocToaHHoE».

Mpu pacuyete pacxoga Boapl «Hu3a» crnocobom «Metoa Pacxopna Husa» ans
3KCTPaNONsUMU CKOPOCTEN TEeYeHWss BCErga CcnefyetT MWCMonb3oBaTb  CTEMNEHHYIo
3aBUCUMOCTb — MeToa «CTeneHHoeY.

Ecnu BblMmcneHHbie AByMS METOOAMM 3HAYEHWs pacxXoAoB BOAbI PasnMualoTcA
mMeHee 4eMm Ha 1 % gOns pacdeTa pacxofa «Bepxa» crnegyet NPUMEHsiTb CTENEHHYHD
3asucumoctb (metog «CTenenHoey), 3agaB B y3ne «KoHdurypauus BocnpoussegeHust»
(Bknagka «Pacxog») nocnepoBarenbHocTb Komana: «Meton Pacxoga Bepxa»,
«CTeneHHoe».

14.3.6 VisameHnenne cnocoba pacueta pacxoga BoAbl 6GeperoBbiX  OTCEKOB
BblNOMHAETCA Tawke npu oTKpbiTuK y3na «KoHdwurypauus BocnpouseegeHusa» (Bknagka
«Pacxopny), rae Heo6xo0aMMO NPOBEPUTL NPAaBUILHOCTL Ha3HaveHn «Tun Mpasoro Kpasi»
1 «Tun JleBoro Kpas»:

— Ans ycnosui nonorux 6eperos ycraHaeBnueBaetcs Tvn 6epera «TpeyroneHblii» ¢
KoacppuumerHtom 0,35;

—pana  oTteecHeiXx 0oOpbiBUCTBIX GeperoB  ycraHaenvBaetcs  Tun  Gepera
«KesappaTHbiit» ¢ koadduumnenTom 0,91;

— npu Hanuuun y Gepera MepTBOro NPOCTpaHcTea Tun Bepera He Bbibupaetcs, a
ko3thbULMeHT pacyeTa yctaHasnueaeTcs pasHbeIM 0,25.

Mpu nostopHoi obpaboTke cnegyeT NpPoBepuTb U NpU HEOBXOOMMOCTU U3MEHUTL
cnegywlime xapakTepuctuku Bo Bknagke «ObpaboTtkay:

— B rpynne 3aBucumbix nepekniodatenei «Mnowagb CeveHusi» OTMETKA OOIDKHA
CTOATb PAAOM C Haanuckio «[epneHankynsapHo k CpenHemy MoToky» (pUcyHok 13);

— B rpynne 3aBUCUMbIX Nepeknovatenei «3kpaH [aHHbiXx» Npu HEOOX0AUMOCTM
NOCTaBUTL OTMETKY PAaoM ¢ Hagnucbio «Mcn. 3x-nyyesoe PeweHne ans BC» (pucyHok
13). BoinonHeHne obpaboTkn pe3ynbTaToB U3MEPEHUSA MO TPEM fyMam BMECTO YeTbipex
NO3BOMSET YBEMUUUTL KOMUYECTBO «XOPOLIMNX» «siveek rmybuHbl» W ancambneit 8
pesynbraTtax UsmepeHust.

NameHenmna BHocsTcs B yane «KoHdurypauus BocnpoussegeHust» KOHKDETHOIO
BbiGpaHHOro nepeceudeHvs (TpaHcekTel). B cnyyae, ecnu 3T M3meHeHUs OOMKHBL GbiTb
NPUMEHEHbl KO BCEM OTMEYEHHBLIM NnepecedeHunsM, HeoBxoauMO, OTMETUB M3MEHAEMYIO
NO3VLMI0 N HaXKaB HA NPAaBYK KHOMKY «MbllM» (ANS OTKPbITUS CNWCKa KOMmaa),

BbLINONMHUTL KOMaHAY «IpUMeHNTb KO BeeM AKTUBHBIM KOHMMrypaumsaMy» (PUCYHOK 14).
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Mocne BHeceHus n3MeHeHuii B y3ne «KoHdurypaums BOCMpPOM3BEAEHUSI» BHOBb
nepepaboTartb OTMEYEHHble nepeceyeHns (TpaHcekTbl). Ty onepauuio HeobxoaMMo
BbINOMHATb MOC/e N0ObIX U3MEHEHUI B y3ne «KoHdurypaums BocnpounssegeHns».
14.3.7 [Ona npocmoTpa pe3ynbTatoB U3MepeHus npefHas3HayeHo OKHO «CBoka

Pacxopa», kKoTopoe oTKpbIiBaeTCcsA Ha naHenun «KoHTpons Vamepenua» (wm F12).

PucyHok 14 - MprMep M3MeHeHMs cnocoba BblUMC/IEHNS pacxoha B HEM3MEPEHHO
0651aCcTV NONepeyHoOro cevyeHuss noToka

Tabnuua «Csofka Pacxofa» (PUCYHOK 7) cofepXuT nofpobHylo MHgopmaLuio no
KaXXAoMy BbIMNOSIHEHHOMY NepecevyeHnto (TPaHCekTy) U pesynbTaTbl pacyeta pacxoga o
BbIJENIEHHOW rpynne nepeceyeHuii (TPaHCEKTOB), BKIOYas cpefHee KBagpaTnyeckoe
OTK/IOHEHNE U3MEPEHHbIX PacxofoB OT CPefHero, BblYWCNEHHOIO MO BCEVi COBOKYMHOCTMU,
4YTO MO3BONNT OLEHUTb 3PHEKTUBHOCTb BbINOSIHEHHbLIX U3MEPEHWIA.

B npouecce 06paboTkn M aHanusa faHHbIX MOXHO BbINOMHATbL WX YCpeAHeHue Mo
N60oMy BbIGpPaHHOMY 4uMciy aHcambnel, YTo ygobHO Ans npocmoTpa pesy/sbTaTtoB B
rpapuyeckom Buae. YCpegHeHWe BbINOSHAETCA KOMaHAoW «YcpefHeHve [laHHbIXx» B
MeHI0 «YcTaHoBka» MO «WinRiver II».

Bce wmacwTtabbl rpadmkoB M pasMepbl LWPUGPTOB B nporpamme BbiGuparoTcs
onepaTopom.

14.3.8 [ns ypo6cTBa MCNOAb30BAHUS BbIXOAHbIX AaHHbIX MO  «WinRiverll» B
OPYTUX MNPUAOXKEHMAX W Mporpammax, HanpuMmep, B 3/1EKTPOHHbIX Tabnuuax, 6aszax

JaHHbIX U T. f., NPefyCMOTPEHO co3faHune dainnos TekctoBoro popmata «ASCli».
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B npouecce wu3MepeHWs WAM MNOBTOPHON 06paboTKM AaHHbIX MOryT 6bITb
cthopmumpoBaHbl TEKCTOBbIE (paiiibl ABYX TUMOB:

- «Knaccuuyecknii BbixogHoli ASCll», Bkaw4awwmii noutn BC MHOpMauul o
BbIMO/ITHEHHOM V3MEpPEHUM;

-nonb3oBaTeNbCknMini «O6wmii BbixogHoit ASCll», hopMupyemsblii cneunanncTom,
06pabaTbiBaOWNM JaHHblE U3MEPEHUA.

®daiin «Knaccuuecknii BbixogHoii ASCll» co3gaeTtcd B MEHK «YCTaHOBKa» B
pe3ynbTaTe BbINOMHEHUS crieayloweli nocnenoBaTenbHOCTM KOMaHa: «BbixogHoi ASCIl»,
«Knaccuyeckuii BoixogHoii ASClIx».

CoctaB faHHbIX (paiina «Knaccuyeckuii BobixogHoit  ASCll» npuBefeH B
pykoBogcTBe nonb3osaTtens [6].

UTob6bl cO03paTb MNONb30BATE/NIbCKMIA TEKCTOBLIA  (painn, Heob6Xo4MMO B  MEHI
«YCTaHOBKa» BbINO/IHUTL MOCMefOBaTENIbHOCTL KOMaHA: «BbixogHow ASCIl», «O6wui
BbixogHoii ASCll», «Co3gaTtb HoBbili LLa6noH BeixogHoro ASClI». lanee, B AnanoroBom
pexume M C nNomMowbl KomaHA «[anee» un «Haszag» B OKHe  «[iManor YCTaHOBKU»
(pucyHok 15) cnepgyeT nocnegosaTesibHO Bbi3BaTb BKNagkn: «Bblbop 3nemeHTOB»,

«Bbl6op ®opmaTa BbiBoAa» M «Bbi6op Bbixoda [aHHbIX».

PucyHok 15 - OkHO «Bbl6bop dnemeHTOB» A9 (DOPMUPOBAHUS CNUCKA AaHHbIX
(3nemeHTOB M3MepeHus) MpY Co34aHnK MoJIb30BaTENbCKOr0 TEKCTOBOro daina

14.3.9 Bknagka «Bbl6op 3neMeHTOB» gaeT BO3MOXHOCTb Bblbopa cnucka gaHHbIX
(3N1emMeHTOB M3MepeHus) B TOM MNOPsAAKEe, B KaKOM OHW [OJ/DKHbI ObITb MpefcTaBieHbl B

TEKCTOBOM (paiine. MNpoueaypa Bbibopa crepytolas:
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- BblbepuTe KomaHay «BcTaBuUTb Pasgenntenb», HaXMUTeE Ha CTpenky-ykasaTesb
«—p» TOrga B MNpaBoli YacTu OKHa «BblbpaHHble J/1IeMeHTbl» MNOABUTCA napameTp
«<«Pasgenntenb»>»,

-HaXMNTe «+» (Ao6aBuTb) cnesa oT 3anucu «Processed Ensemble Data» un u3
OTKPbIBLIEroCS CNMUCKa AaHHbIX C NOMOLLbI0O CTpPEsiIKU-yKaszaTensa «—>» Bbl6epuUTe HYyXHble
3/1EMEHTbl cnucka. BbiGpaHHble 3/1eMEeHTbl CNUcKa MNOSABMASAKTCSA B NpaBoii 4YacTb OKHa
«BblOpaHHble D/1EMEHTbI».

Ecnn HyXHO y6paTb 3/1eMeHTbl W3 Cnucka B MNpaBoOli YacTu OKHa, cnepyet
BOCMNO/Ib30BATbCA CTPEJIKOW-yKasaTenem «<—».

14.3.11 Bo Bknagke «Bbibop Bbixoga [laHHbix» cnegyeTt ykazaTb KoMaHay «B daiin
(CoxpaHuTe B nanky npoekTta)» (pucyHok 16). [Janee Ha Bknagke «3aKOHUYUTb»
Heo6Xx04UMO NPUCBOUTb UMSA co3faHHOMY dainy, HaxaB «O630p» W yka3aB NyTb Ans

coxpaHeHusa anna wabnoHa (pucyHok 17).

PucyHok 16 - OkHO ««Bbi6bop Bbixoga [JaHHbIX»» Npu COXpPaHeHUn TEKCTOBOTO (haina

Avanor YctaHoBKu

xog (Mpws:,
Hassaine x Aueex
3aKoHuTs \ Bepxa
Pacxon
LLiaGriok Bbixopatoro ASCII A Husa
acxop
acxop
acxop
Noakn
[ins coxpaexis waBnoka, ebiGepere nyTh loakn
CoxpaHuTb ®aiin LLabnoHa
Manka: ; Measurements O a . T -
_3Station_0
Teledyne RD Instrur
Wwa6/OH TeKcToBoro Paiina  J * [ CoxpaHus |
Tvn Galina:  Galinbl TaGnuHbix LLaGnoHos (TTF) (“ttf) [ Omera |

PuncyHok 17 - CoxpaHeHue wabnoHa co3gaHHOro TeKCToBOro paina
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Mpu cospganmm TekcToBOro dhaina, Hanmpumep, AN NOMydYeHWs npodounent
nornepeYHoro ceveHusi, Heobxogumo BbIGpaTb cnegylolMe 3nNeMeHTbl WU3MepeHus:
«Ensemble Number» (Homep ancambns), «Distance Made Good (Ref: BT)» (pacctosiHue),
«River Depth» (rybuHa) u «Pasgenutenb». Co3aaHHbii ain MOXeT ObiTb COXpPaHEH,
KaK LWAabnoH, KOTOPbIW B AanbHENLLIEM MOXHO UCNOMb30BaTh AN APYIUX U3MEDPEHUIA.

Mocne 3aBepiueHusa ApoLeaypbl CO3AaHUs TEKCTOBOrO (hanna HeobxoanMo BHOBb
nepepabotatb OTMEYEHHbIE MepeceyeHns (TPAHCEKTbl) W COXpaHUTb pesynbTaThl
06paboTku, Npy 3TOM s KAKOA0TO OTMEYEHHOro nepeceyeHns (TpaHcekTbl) byaer co3naH
TekcToBbil painn «ASCIlx».

14.3.12 PesynbTathl M3MepeHus pacxofa BoAbl MOMeLWaTcs B Tabnuuyy B
KOMMAKTHOM BWAE, KOTOPYIO MOXHO NPOCMOTPEeTb, OTKPbIB B MeH0 «®aitn», 3atem
«Mpepas.Mpocm. Ceogkm Usmepenun Pacxopa» (npumep Tabnuupbl pesynsTaTos npusegeH
Ha pucyHke 18). Tabnuuy mMOXHO pacnedaTtaTb W/wnu ckonupoeaTb B Gydep, BCTaBuTb,
KaK pUCyHOK, B No6oi1 chainn npunoxenunin <« WORD» nnu «EXCEL».

M3 aton Tabnmubl MOryT ObiTh BbiGpaHbl AaHHble AN 3aHeceHWs Ux B Tabnuuy
«MpuHATbIe JaHHble» KHWXKKW ANs 3anucu uamepeHust pacxopa sopabl KI-3M cornacHo
Hacraenenno [10], a 3aTtem BBOAa 3TUX LAHHLIX B aBTOMATU3UPOBAHHYI TEXHOMOMMIO
0bpaboTkn AaHHbIX «Pexn-Pexxinmy. Takoil Nopsaok 3anucu U XpaHeHWs pesynbTaTtoB
n3mepeHuii pacxofos BoAbl Heobxogumo OyaeT nopaepxueatb A0 Tex nop, noka He Gyaet
paspaboTaHa nporpamMa Ans CYATHIBAHUS [OaHHBIX M3MEPEHUs HEenocpedCTBEHHO W3
TEKCTOBbIX (hainos, 4To obecneunt BO3MOXHOCTb aBTOMAaTW3WPOBAHHOMO BBOAA [AaHHbIX
naMepeHus B TexHonormio «Pexun-Pexxum».

MakcumarnbHble CKOPOCTM B siveilke, uaMepeHHbie npodmnorpacom He crnegyer
3anucbiBaTb NpK 3anonHeHun Tabnuupbl «MpuHATble daHHbie» KHWKKKA KM-3M, Tak kak oHu
n3mepsieTcst ¢ BOMbLUON CMYYakHOW MOFPELLHOCTHIO. [MPU M3MEpPEHNAX CKOPOCTU TeyeHUs
TMaPOMETPUYECKON BEPTYLLKON CKOPOCTb ocpegHsaeTcs 3a 60 ¢, NosToMy M3MepeHHble C
MOMOLLBIO BEPTYLLIKA MAKCUMarbHbIE CKOPOCTU MOTOKA CYLLECTBEHHO HWXKe, YeM CKOPOCTH,

nosydeHHbIe npogrnorpacom.
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Homep CTanumy: 72218
Hma CTaHumm: p. Heea a. Horocaparoexa

Yen Mamep: 1
Aara: 09102009

Mapma: M
Nogxadlewrarens: aaina
¥poeeHe no Boaomepy: 5,260 m

WnpwHa: 3B5.8 m
Mnow, a ag: 2095 9 m2
Kamen. ¥p. Boa: 0000 m

Kem QSpatoTane: MM
Cpea. Cropoete: 1.07 mic
Pacxoa: 3320 wic

MeTon Mnow aam: Cpea. Kypo
Hae. MeTos: JoHHed Creg,
heTon ham. Cwn.: Het(0.0%

3xonom. He MenonezosaH

MNorpyx . AQNT:0.080 m
Eeper. Ane.A10

Ou,. AHa: Cren. (0.1867)
Ou,. Bepa: Cten. (0.1857)

Pacy. Cxop.: 000 m/c:
Wenp.Cp.Cx: 000 sfe Ou, Pac: H
Pacy. Nnow,.: 0.000 W Pazw.: 0.000%
Mapamerpl: Heonpegenexa
Mapamerp2: HeonpeaeneHno

Mapamerp3: Heonpegeneqo

Koadh. Pacy.: 1

Mop o 3KpaHK poE aHKA |
- myweeoe Pewende AC: Oa
- mywesoe Pew edne BC: Her
Crop. Morp. AC: 0140 mic
Crop. Morp. BC: 1.07 mic
Bepr.Crop. AC:0.30 mic
Bept. Ceop. BC: 1.50 mic
Hen. Cpeze. TnyGney Oa

Make. Crap.: 2.00 mie
Make. TnyG.: 123 m
Cpen. Ty 8. m
% Wamep.:83.38
Temn. Bogsi: Het
Temn AANT: 162 °C

AINT:

Tunfacrora: Rio Grandef1200 xly,
Cep. Hom.: 11146  Mxpnprp.: 10.16
Pazm. Aueex: 25 cm  Mpoben: 25 cm

Pex OC:7 JoH.MuHros: 1
Pagx. BC: 1 Bop.Muuroe: 1
w o 1TS

Auard. Tecr BunonHen: fa
Tect Oemxyw eroca fAHa Bunonnen: la
Teet Komnaca Bunonuen: Her

hlecTonon. Hamepenwa: ¢ cTeope rugponocra

Wma Mpoexra: 72818_1.mmt
Mporpamma: 203

N Pacer. Kpaa e Pacxog Wrp. | Mrony Bpema Cpen. Cx. % Mnoxx

n n Bepx | Cepen.| Huz | NMeso | Mpaeo| Wror Hau. | Kou. | Nogxa |Bopa |Awc.|Au.
TN ENERERES 2787 o7 2RI | 2.4 | 235 | 361 | B07m.1| 1438 | %4 | 063 | 108 |0 |@
TNERERERE 2T F BlZ | B8 | 330 | 954d | BIL6| 1388 | 1k | 085 | 108 |6 | O
TNERERERES B TS 7685 s | 20¢ | #m.1 | 30:7.8| 1458 | 156 | 0.e8 | 107 |1 |0
TNENEREREE o78% %0 217 | 210 | #3% |28 | 8183 1607 | 1B [ 064 | 07 |¢ |0
Cpen | @0 [0 [= |2 2 ) T R EEE ™ EIEEEER D

[ 738 T T3 W 3 77 | 22X 005 | aot

Cpxe Orkn. | %8 | & 738 TRE T | 13 | &7 | 258
Cp e DTKHJ:peﬂ nid 0o a.01 a0 [ U8 [ (1§} 0.0 0o an .08 LLED]

Hz=6nHo aeHKA: WEpOEKa NPOMSES AEHA G TOYHOOTEI 2.8

P 2ot npomze 0AATCA CAeE0ro BOpTa MOTOKATEpa HA MEKCH NPHEAZH,

PucyHok 18 — Okno «[Mpeas.Mpocm. Ceoakn UNameperus Pacxoga» ¢ pesynbtatamu
1M3MepeHns pacxofa BoAbl B rugpomeTpuyeckom creope p.Heea — g.HosocapartoBka

14.3.13 Ecnu B npouecce U3MepeHus BbiSIBNEHO HanMuue B TMOPOMETPUYECKOM
CTBOPe «[BWXYLLUEroCA AHA» W paccyuTaHHas MonpaBKa K pacxody BOAbl MpusHaHa
3HauYMMOMN, 3HaYeHWe AeNCTBUTENbHOMO pacxoda Bofbl Qp, NMOMyyYeHHOe NOcnRe BBEAEHUA

nonpaeku (dopmyna (B.2) npunoxenus B), HeoGxogumo 3acukcupoBaTk B TEKCTOBOM
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none «Hab6nwgeHus» okHa «WHpopMauma YyacTka» BKNagkum «Juanor YCTaHOBKW»

KOTOpasi OTKPbIBAETCA MNOC/1e BbINOSHEHUs1 kKOMaHabl «MacTep YuacTka» (pucyHok 19).

PucyHok 19 - 3anucb ncnpasneHHOro pacxoa BoAbl B AVa/0roBOM OKHe
«/Hhopmauus YyacTtka»

MoMMmMO AelcTBUTENBbHOTO pacxofa Boabl B none «HabnwpeHus» Heob6xoAnmo
3aHECTM OTHOCUTESIbHYK CKOPOCTb «[BWXYLLErocs AHa» (B MpoOLeHTax OoT cpefHei
CKOpPOCTU MOTOKa), W3MepeHHbIA pacxond Boabl (Q(V) m pacxon nonpasBku (Qnonp)
(cbopmyna (B.3) npunoxeHus B). B none «Hab6nwgeHus» MOXHO 3anucatb U gpyrue

Heo6XxoAuMble A1 onepaTopa CBefAeHus.

15 KOHTpO/b KayecTBa M TOYHOCTU U3MEPEHWUIA

15.1 KOHTpPO/Nb OCHOBHbIX NokasaTenel kayecTBa N3MepPEeHuii

15.1.1 Ansa nonyyeHus KayeCTBEHHbIX N3MepeHuit pacxonos BOJbI
npocmnorpachaMmm Heo6X04MM aHaInM3 U3MEepeHuii Ha COOTBETCTBUE psady nokasatenen,
KoTopble obecneumBaldT MUHUMasIbHYIO MOrPELUHOCTb M3MepeHwuii. M3mepeHne pacxoga
BOAbl CrnefyeT cumTaTb BbIMNO/IHEHHbLIM C HEAOCTATOYHON TOUYHOCTLIO, eC/n XoTs Obl OAUH
13 NPUHATLIX NoKasaTenen He BbINOSHEH.

[ONa oueHKN kauecTBa M3MepeHUii Heo6XoAMMO NPOBePsITL NokasaTesnu:
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- OTHOCWTE/NIbHOE CpefHee OTK/IOHEHWE WU3MEPEHHbIX PacXO40B BOAbl OT CPeAHEro
3HaYeHNs Mo COBOKYNMHOCTU U3MEPEHMWIA;
- TECT «BWXYyLLerocsa gHa»,
- NPOAO/IHKMTENILHOCTL W3MEPEHUsI pacxofa BoAbl U CKOPOCTb NepeaBKeHust
npodpmnorpaca no cTeopy;
- Ha/nume «NoXMx» AAHHbIX B U3MEPEHUSIX;

- OCBEWEHHOCTb U3MEPEHNAMIN NONepevyHoro cevyeHna noToka.

15.1.2 OTHOCUTeNbHOE OTKNOHEeHWE pacxofa BoOAbl OT CpedHero 3HavyeHus no
pesynbTaTtamMm Kagoro U3MepeHust He LO0/DKHO BbIXOAWTb 3a npegenst 5 % (no 12.6.6).
Ecnn 370 ycrnosme He BbINOIHAETCH, HEOOXOAMMO BbIMNOJHATL NepeceyeHns 4o Tex nop,
noka He 6yfeT NoJslyd4eHOo YeTbipe U3MEPEHUS, OTK/IOHEHUSA KOTOPbIX HE MPEBLICAT +5 %.

BennumHbl OTK/IOHEHWIT W3MEpPEHHbIX PacXxofoB OT CpefHero BbluMCNsAeTcA U
3anucbiBaeTcs B Tabnvue «CBopgka Pacxoga» (cm. 6-5 rpada, prcyHok 20). 9Tu 3Ha4YeHus
XapakTepusylT c/lyyaiHble NOrpelHoCcT npyv M3MepeHun pacxofa BOAbl W 3aBUCAT OT
cnocoba ABWXEHWA Mo CTBOPY, pexumma U3MepeHusi CKOpOCTel M XxapaKTepuUCTUK camoro
noTtoka (ero Typ6yneHTHOCTH).

TpaHcekT Hau. Beper Yen. AHc. Bpemsa Hau. Cym.Pacx. Pacxopa Pacx.Bepxa

m3c % m7c
Monomets 7000 Mpasblii 275 14:07:02 77.799 3.65 12.910
MonomeTs 7001 NeB.blit 333 14:10:29 73.306 -2.34 12.813
Monomets 7002 Mpasblii 277 14:14:47 71.942 4.15 12.341 -
Monomets 7003 Ne.blit 341 14:18:17 77.189 2.84 12.762
CpepgHee 306 75.059 -0.00 12.706
Cpep.xsap.OTKN. 35 2.877 3.83 0.251
Cp.kB.OTKN. |Cpes,| 0.11 0.04 0.00 0.02
< 1>
PucyHok 20 - BblY4MC/IEHHbIE OTK/IOHEHNSA U3MEPEHHbIX PacXOf0B OT CpefHero
(«APacxopa, %» - 6-51 rpacha)

Ecnn BenuuMHbl OTKIOHEHWI OT cpefHero 6onee +5 %, cnegyeT W3MEHUTb
HaCTpPOVKM U3MepeHMss 1 06paboTKM [aHHbIX: PEeXuUMbl NPOUIMPOBaHMSA BOAbl W©
CNEeXeHVs 3a AHOM MPU BbINOSHEHUN M3MepeHuii (Mo 13.5) 1 pexuM unbTpaummn gaHHbIX
npu nx obpaboTke (no 14.3).

15.1.3 TecT «ABWXKYLLErocs AHa» [0/DKEH ObiTb BbIMNOSHEH ANA KaxAoro mecra

“3MepeHuii Bo BCex hazax rMaposiorMuyeckoro pexuMa. B ciydae Hammums «ABuKyLLErocs
OHa» [o/MKHA 6biTb BBEEHAa MonpaBka K M3MEpPeHHOMY pacxofdy BoAbl (COrnacHo
npunoxeHuio B). Be3 BbINOMHEHUSI TecTa «[ABWKYLLErocs AHa» HEBO3MOXHO WCK/UUTH
cucTeMAaTUYECKNE MOTPELIHOCTI, KOTOpble MOTYT MPUBOAUTL K 3AHKEHUIO U3MEPEHHbIX

pacxofoB BoAbl. MpoBepka BbINOMHEHUA TECTA «[ABUXYLLErocs AHa» OCYLLECTB/SAEeTCA Mo
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3anMcu B CBOJKE UW3MEPEHW pacxofa BOAbl M HaMuMio TecTa Ha naHenu
«KOHTponbl3mepeHwnit» (CM. pUcyHoK 12).

15.14 Mpofo/mKUTENbHOCTL MNepeceyeHnss MnoToka B OOHOM Hanpas/ieHUN He
JO/MKHa 6bITb MeHee 180 ¢ (3 MuH). CKOpPOCTb [ABWXEHUS MO CTBOPY He [O/MKHA
npesbIWaTb CKOPOCTb MOTOKa.

MpoAoMKNTENBHOCTL ABMXEHUA NO CTBOPY aHa/u3upyeTcsa Mo 3anucam B CBOJKe
n3mepeHuns pacxoga Bogpl (Tabnuua «Csogka Pacxoga» - puUCyHoK 7).

[na KOHTPONS CKOpPOCTM [ABWXKEHWA M0 CTBOPY HeOo6XxoAumo B MeH «Bug»
BbINOSIHUTL MOCNEeA0BaTENIbHOCTL KOMaHA  «Ipadukn», «BpemeHHoit Psig CkopocTtu
Bogbl/Nlogkn». CKkopocTb cyfAHa (10Akn) (kenTtas NMHWUA rpadvka) He Ao/KHa NpeBbiwaTh

CKOPOCTb NOTOKa (KpacHas nnHus rpadhmka) no Beel LWmprHe noToka (PUCYHOK 21).

PucyHok 21 - 'pacdmkm CKOpOCTM cyaHa u noToka

[JonyckaeTcs He3HauMTeNlbHOE NPeBbILEHNe CKOPOCTM cyHa (104KM) Hag CKOPOCTbIO
noToKa TOMbKO Ha yyacTkax peku, rae CKOpoCTb TeyeHuss MeHblue 0,2 m/c, uum B cnydasx
BbINO/IHEHUSI U3MEPEHUIA Ha BOAOTOKAxX WMpUHOW 6onee 300 M, korga BpeMsi nepemelLeHus
no CTBOPY cocTaBnset 6osiee 10 MUH.

15.15 [ns Kaxgoro MamepeHus pacxofa BOAbl, BbINOSIHEHHOIO npodunorpadgom,
Heo6X04MMO NPOBEPATb KOIMYECTBO «MJIOXUX» AaHHbIX B U3MepeHusx. B npouecce
U3MepeHuii nonyvyaemble 3HaAYEHMSI CKOpPOCTel uan ry6uH B HEKOTOPbIX aHcaMb6nsx He
OTBEYAalT BHYTPEHHUM KpUTEpMsSM KayecTBa MPUHATOTO CurHana u 6pakytTcs
nporpaMMHbIM  obecneuveHnem «WinRiver [l». KonuyectBo Takmx 3abpakoBaHHbIX
aHcambneli B fAaHHbIX n3mMepeHus dumkcupyetcsa B Tabnuue «CocTaBHasa Tabnuua» B

rpacax «lMnox.AHC.» U «MoTepsH.AHC.». CymMMapHOe KO/IMYECTBO  «MMIOXUX» U
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«MoTepsAHHbIX» aHcambneit He [OMKHO npeBbitath 25 % oOT obwero Konuyecrtsa
aHcambned B uamepeHun («4Yucno AHC.»), B IPOTUBHOM Cliyyae U3MepeHne A0MKHO BbITh
3abpakoBaHo. [N 3TOro nokasaTensi BaXXHO HE TOMbKO KOMMYECTBEHHOE 3HaueHue
«rnoxux» aHcambriei, HO 1 XapakTep ux pacnpeeneHus B NONEPeYHOM CE4YEHUU NOTOoKa.
Heobxogumo oTcnexusatb, 4TOBbl He ObINO NPOOMKMTENbHBLIX NEPUOAOB MPOMYCKOB
M3MEPEHUN B CTPEXHEBbIX 30HaX MOTOKA, NPY 3HAYUTENbHBIX U3MEHEHUAX FNYyOUHbI.

15.1.6 OcBelueHHan U3MepeHnsiMM YacTb PacxoAa BOAbl ACMMKHa COCTaBMnATb He
mexee 50 % cymmapHoro pacxofa Bofbl. OTHOCUTENbHAsA YacTb U3MepPeHHOro pacxoda
BOABI aHanmnaupyeTcsa no 3anucu B none «% Mamep.» cBOAKM uamepeHus pacxoga (OKHO
«Mpeas.MNpocm. CeBogku WMamepenus Pacxoga» — pucyHok 18). 3HaueHuss pacxonos
BOAbI, paccyuTaHHbIX Ans GeperoBbiX OTCEKOB AOMKHbLI OblTb HEe3HAYUTENbHBIMU, YTOOLI
MOXHO Bbino npeHebpeyb NOrPELLHOCTAMM NPU UX BbIYUCNEHUN. Pacxoabl Boabl NEBOTO U
npasoro 6eperoBblX OTCEKOB B CYMME€ He [AOIMKHbI MpeBblwatb 5 % OT U3MEpEHHOro
pacxona Bogbl. Ecnm 310 TpeGoBaHWe HE BLINOMHAETCA, HEOGXOAUMO MOBTOPUTL
n3MepeHue, crapasicb Npu U3MepeHnn Kak MoxHO Grivke nogxoauTs k 6eperam.

15.1.7 B npouecce BbINONHEHUs U3MepeHuin 1 obpaboTkM AaHHbIX Heobxoanmo
KOHTPONUPOBAaTb Takke creaylowime nokasarenu:

— NPaBUNbLHOCTb YCTAHOBKN BPEMEHW U AAThl U3MEPEHWS;

— YCTAHOBKM 3HAYEHWI MaKCUManbHOW CKOpOCTM U rybuHbl notoka. Ecnu ux
3HaYeHWss BO BpeMs nepeceyeHus (TpaHCekTa) He COOTBETCTBYIOT —3afdaHHbIM
riepBoOHaYasnibHO NpU co3aaHum haitna UaMepeHnin, To UX HeoOXOAUMO U3MEHWUTD;

— 3Ha4YeHne u3MepeHHoro haxkTu4eckoro pacctosHus («Pakr. Pacct.» Ha Bknagke
«CocraBHas Tabmmua 1» — pucyHok B.3 npunoxennss B), KoTopoe AOMKHO
COOTBETCTBOBATL PEanbHbIM 3HAYEHUSIM WWUPWHBLI NOTOKA. HecooTBeTCTBME 3TUX BENUYMH
MoXeT ObiTb 0O0ycnosneHo npobnemamum ¢ kanubpoBKOW komnaca, WNU HanuuMem
adbdexTa «ABUKYLLETOCA AHAY;

— Hanuune BO BCEX U3MEPEHHBIX aHcamBnsx NokasaHuii rnybuHbl NoToKa.

OtcyTcTBME nOKasaHwi rnybuHbl NoToka B Kakux-nubo aHcambnax cBsizaHo C
OLHOW UNK HECKOTNBKUMWU NPUHNHAMM:

a) rmybuHa, ycTaHOBMEHHasi B MEpBOHA4YanbHOW KOHUrypauun usMepeHuin B
cooTBeTCTBUM C TpebosaHuamn 13.4.3, He ABNseTCA MakCcUManbHOW rnybuHoi notoka. B
3TOM chnyyae criegyeT yBenuunTL ee ¥ NPOBECTU U3MEPEHUS NOBTOPHO;

6) OOHHLIA Cnef MOXET TepATbCH B MecTax peskux nepenagos rrybGuH BO BpeMA
nepeceveHnst NOToka. B 3TUx mMecTtax criegyeT OABUraTbCs 0coBeHHO MeaneHHo u Gonee

paBHOMEPHO;
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B) MHTEHCUBHOCTb OAHOTO U3 Mydel AaTyMKa CYLEeCTBEHHO CHWU3WNAach, YTO MOXET
OblTb CBA3AHO C MonagaHvem BO3dyxa Nog usnyyarenb Unu Hanuunem MNOCTOPOHHUX
npegmeToR nepea Nnydom (Bogopocneit, 66IToBoro Mmycopa 1 1. n.),

4) Ha OHe MOoTOoKa VMMEKTCS MMOTHbIEe 3apOChu BOAOPOCHEn, KpYnHbie BanyHbl U
Apyrne npegMeTsl, HapyLIaowWmx pacnpocTpaHeHne nyva sonman gHa. Mo BO3MOXHOCTH,
cnenyet M3MEHWTb WU3MEPMWTENbHbIA CTBOP, YTOOLI WCKMIOUATL BUSIHUE NOCTOPOHHUX
npegmeTos.

WHoraa npuunHoi oTCYTCTBUA NoKasaHWii rmy6GuHbl NOTOKA MOXET ObiTb OTCYTCTBUE
[aHHBIX OfHOrO K3 udeTbipex nydved npu obpaboTtke. B a3tom cnyyae cneayet
UCNOnb30BaTh TpexnydeBOoe pelleHue ANs BOAHOrO cnefa npu obpaboTke AaHHbIX
namepeHuii no 14.3.

15.2 OnepaTuBHLIN KOHTPOSb TOYHOCTH U3MEPEHUIA

15.2.1 lNocne nonyvyexnus pesynbTaToB U3MEPEHUA pacxofa BOAbl, BbIMOIHEHHOIO
npodunorpadomM, HENOCPEACTBEHHO B MMAPOMETPUHECKOM CTBOPE OOMKEH BbIMOMHATLCA
onepaTUBHbLIA KOHTPOML TOYHOCTU N3MEPEHNI CeaYOLLMX BEMNAUMH:

— cpefHen rmybuHbl notoka (hgp);

— nnowagu rnonepeyvHoro ceveHns (w);

— cpefHen CKopocTu TedueHns (Vep);

— WKpUHbI noToka (B);

— 3HaYeHusi Camoro U3MEpPEHHOro pacxoga Bogsl (Q).

nga 310l LUenn NcnoneL3ylTCs 3aBUCUMOCTY 3TUX SMIEMEHTOB OT 3HAYEHWI YPOBHS
BOAbI H ANs AaHHOMO ruapomeTpuyeckoro creopa: hg(H), ofH), Ve(H), B(H) v Q(H),

foNty4eHHble No COBOKYMHOCTAM JaHHbIX U3MEPEHHbIX pacxoaoB BOAbI npownbIX fieT.

Kaxxgas u3 aTvx 3aBUCUMOCTENH MMEeT oueHKy O hy(HY: Cays Cv,)s OBy W

Oomy, KOTOPas NonyveHa Kak OTHOCUTENbHOE CPedHee KBaapaTMyeckoe OTKMOHeHMe OT
ocpegHsitowient kpusoh (hep(H), ofH), Vio(H), B(H) v Q(H)) Touek hey, @, Vem, Bi v Q,
OTHOCALUMXCA K MCXOLHbBIM COBOKYMHOCTAM M3MEpeHHbIX PacXoaoB BOAbI.

15.2.2 TOUHOCTb M3MEpPEeHNA BCEX KOHTPONUPYeMbIX BenMuuH hg, o, Vep, B 1 Q

npoesepseTcs € NOMOLWBIO KpuTepues

’éhcpi

<20,

'epi(H )

: (15.1)

|5a),.| <20,

(15.2)
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15‘)‘?”1 = zo-chi(H) ; (1 53)
0B| <20y, ; (15.4)
60| <20, . (15.5)

Pacxop Bobl CUATAETCS M3MEPEHHLIM HaaexHo npu cobmogeHuy ycnosui (15.1) —
(15.5). B npoTtuBHOM crny4ae HeoGXOOAMMO BbIICHUTb MPUYMHBI  OTKITOHEHUI
KOHTPONUPYEMbIX BEfIMUUH U 3aTEM NMOBTOPUTL U3MEPEHUS.

Ecnu nepeBoHavansHO M3MepeHHoe 3HayeHue pacxoga Boabl Q; noaTsepxaaeTcs
OaHHbIMU ONEpPaTUBHOrO KOHTPOISsi, OHO AOJDKHO OblTb MPWHATO Ans yyeTra cToka B
Ka4yecTBEe UCTUHHOTO pacxofda U MUCMONb30BaHO ANst KOPPEKTMPOBKW 3aBUcUMOCTM Q(H) B

rMAPOMETPUYECKOM CTEBOPE.
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NMpunoxexne A
(oBa3aTenbHoOE)

MeToauka KanubpoBKU MarHATHOro KoMnaca

A.1 O6wme nonoxeHus

Mpocunorpad «Rio Grande» onpegenseT HanpaBneHWe L[BWKEHWS CygHa B CTBOpE
M3MEepeHUss C WCMOMb30BaHVEeM WHOYKUMOHHOTO MarHWTHoOro komnaca. KanuGposka komnaca
NPOWU3BOAMTCA Ha 3aBOLE-U3roTOBUTENE. TOYHOCTL 3aBOACKON KanubpoBKWM KoMNaca COCTaBrsieT +2°,
a MakcuMarnbHbI [OMycKaeMblii HaKIMOH Kopryca cyaHa (npodunorpacba), Npy KOTOPOM NPoVCXoauT
M3MEPEHUE HanpaBeHUst CKOPOCTK TEYEHUSI BOAbI U CKOPOCTU CYAHa He JOMMKeH npeBbilwaTh £15°.

B MO «WinRiver lI» HanpasneHue ABwkeHWs cygHa (MO OTHOLLEHMIO K HanpaBneHWo Ha
MarHWTHbIA cesep) otobpaxaetca B okHe «[yTb CygHa ¢ Bextopamu» (cMm. pucyHok 5). TouHOCTb
onpegerneHus 3TOro HanpaBrneHusi 3aBUCUT OT MOFPeLUHOCTY KanubpoBKKM KOMNAaca, OT BeSIUYWHbI
MarHUTHOrO CKIIOHEHWUS AN OAHHOTO MECTOMNONOXEHUst MMAPOMETPUYEcKoro creopa. MariutHoe
CKNOHeHWe MoxeT ObiTb onpedeneHo Mo KoopavHaTam CTBOpa C MCMONb30OBaHWEM AOCTYMHbIX
KOMMNBLIOTEPHbIX Mofernel, Hanpumep «GeoMagy», «Geomaginfox.

Ha nokasaHust MarH1THOTO KOMMaca MOTyT OKasblBaTk BNMAHWE UCKAXXEHWA MarHUTHOrO Norns
3emnu, BbI3BaHHbIE €CTECTBEHHbIMU NpuyMHaMu. Kpome Toro, UckakeH st nokasaHuii komMnaca MoryT
GbiTb BbI3BAHbL! U APYTMMIW BHELWHUMUW NPUYMMHAMU, B YACTHOCTU:

— Mar{uTHble MaTepuarnbl, KOTOpble HaxXoAsTCA HEMOCPEACTBEHHO Ha cyaHe unv BOnuam
npocunorpaga (MeTannuueckue YacTi KpernneHus npocunorpada K CygHy, caMmo CyaHo 1 ap.);

— Hannyue Ha cyaHe MacCUBHbIX METANNUHECKUX YAESPXKUBAIOLLNX KOHCTPYKLIUIA;

— CUMbHble BHELIHWE 3MeKTpuYeckue MonsA, HanpuMmep, BbiCOKOBOMBTHBIE — MMHWK
anekTponepegay (13M);

— ApYrue NCTOMHWUKM CUFbHBIX 3MEKTPOMarHUTHbIX Nonen.

Ana npodunorpaca «Rio Grande» no BO3MOXHOCTU CrieQyeT MCKIIOUUTL STH NPUUMHBLL Npu
BbINONMHEHWN W3MEPEHW PacxodoB BOAb!, TAK KaK UCKaXKEHWUSI KOMMNaca MOFyT BNWATb Ha OLEHKY
HanpaeneHWs WM3MEpEeHHbIX CKOPOCTEW TEeYeHUs, Ha onpedenceHue WWPWMHbE NOTOKa U NioLaauv
MONEPEYHOro CeYeHUs), a CneaoBaTenkHO, CHMKaKOT TOYHOCTb ONpeferneHust pacxoaos BoAbL.

MoaTomy B KaXXOOM rMOPOMETPUYECKOM CTBOpE nepen NpPOBEACHUEM U3MEPEHUWIA, a TakkKe
npu usaMeHeHun cnocoba uamepenusa npodunorpacdoMm, HeoGXoAUMO BbLINOMHUTL KanMOPOBKY
MarHWTHOro Komnaca.

KanubpoBka MarHuTHOrO koMnaca B 06si3aTensHOM Mopsiike [OrPKHa NPOBOAMTLCS nepeq
NpOBEAEHNEM TECTA «ABWKYLLETOCA AHAY, TaK Kak B MPOTUBHOM CFiy4ae TECT MOKAKET OLMOOYHbIe

pesynbTaTsl.
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A.2 HeobxoguMble ycnoBus Anst KaNWGPOBKM MarHUTHOro Komnaca

KanubpoBka marHMTHOrO KoMnaca NpoM3BOAMTCA TONbKO Ans npodmnorpada «Rio Grande»,
TaK kak B «Stream Proy komnac oTcyTcTayer.

[ns ycnewHon kanmBpoBKA MarHUTHOMO KOMMAaca AOSMKHbI ObiTe BbINOMHEHbI Crieayiolve
YCroBus:

— NS OCYLUeCTBREHust KanubpoBKM HenocpenacTBeHHO u3 nporpammbl  «WinRiver 1l»,
HeobxoAuMo yaanuTe 13 npodunorpada JononHUTeNbHble KapTel namsitn. Metoavka yganeHus
KapT nNamsATu onucaHa 8 3.7 pykOBOACTBA No aKkcnnyaTaumm «Rio Grande » [2];

— obecneuntb pacnonoxeHve npodunorpada Ha AOCTATOYHOM PACCTOSIHUM OT UCTOYHWKOB
pasfnyHbiX NOMEX, UCKXKAIOLWMX NoKasaHus komnaca (A.1);

— NpoBoANTL Kanubpoeky KOMMaca B HENOCPEACTBEHHON OnM30CTV OT rMAPOMETPUYECKOrOo
CTBOpA, B KOTOPOM ByayT BLINONHATLCA M3MEPEHURA, OPUEHTUPYS rONOBKY Npodunorpaca B TOM xe
HanpaBneHuW, YTO U NPU U3MEPEHUU (BHU3);

— B NpoLecce npoeefeHUsa kKanmbpoBku He JonNyckaTb HakNoHa npodmnorpaca, B T. Y. KpeHa,
anpcbepeHta u ap. HeoGxogumo pobueatbesi, 4TOObI  OTKINOHeHWs npodounorpada B
rOpU3oHTanbHOM AOMOXEHUM B NpoLiecce KanmbpoBky He npeBbiwany 0,5°—1°;

— Npy NpoBeaeHM KanmbpoBKM CKOPOCTb BpalleHua npodunorpada He AomkHa NpeBbIlaTh
5° B cekyHAy, T. €. npouiecc kanubpPOBKK KOMMaca AOIKEH NPOBOAUTLEA He MeHee 70 ¢;

— NOrpeLlHocTb kanmbposku («Error») He gomkHa Obite Gonee 2°. Ecnm nocne kanubposku
MOrPeLLHOCTb NPEBbLIAeT AOMYyCTUMOE 3HaueHue, TO HeoBXoaMMO MOBTOPWUTL KanubGpOBKY, moka
owmbka He cTaHeT MeHee 2°. Ecnn nocne HeckosbKu1xX NOMbITOK NOrPeLHOCTL KanuBpoBku KoMnaca
Goree 2°, HeoBXOAUMO B NPUMEYAHUSIX K W3MEPEHWMIO OTMETUTb NOMAYYEHHYID BenUUMHY
norpeLLHocT Kanubposkn. B 3ToM criydae usmepeHne moxeT 6biTb BbINONHEHO, HO HeobxoauMo
crieguTe 3a HanpaBneHWeM [OBWKEHWSI (CriedoM) CydHa, Tak Kak OHO B STOM Cryyae MOXET
pasnuuaTbca Mpu ABWKEHWU OT oaHoro Gepera k gpyromy u obpatHo. Mpn npoBegeHuy TecTa Ha
AhEeKT «ABMXKYLLErocs AHa» BO3MOXHO CMELLEHME TOUKM Ha4yana W KOHUA U3MepeHusi, YTo Taioke
MOXeT 6bITb CBSI3aHO C Pe3ynbTaToM OLLKGOYHOM KanubpoBKK KoMnaca;

— nocne npoBeaeHus KanubpoBku komnaca HeoGXxoauMo AocTaBuThb npocbunorpadg B Bogdy
6e3 OTIIMIOYEHUA akKyMynsTopHo BaTtapew.

A.3 MNpouenypa kanubpoBKM MarHUTHOrO Komnaca
Kanubpoeka komnaca B nporpamme «WinRiver |l» BbinonHsetcs B cnepyowen

nocneaoBaTesibHOCTH

— B MeHI0 «CGop» BbibpaTh komanay «posectu Kanubposky Komnaca» (pucyHok A.1);
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1 BocnpoussegeHne Window  CnpaBka

Hauvatb Mocblsiky MUHIoB... F4
YcTtaHoBuTb Yackl AONT Shift+F4
Mposectn Tect AANT Shift+FS

Mposectn TecT flaTunka [asnenuns Shift+F9

MposecTn Kannbposky Komnaca Shift+f10 k |

MacTtep KoHdurypauuu... Ctrl+Z
PucyHok A.1 - Bbl6op KoMaHAbl PucyHok A.2 - OkHO «[lnanor Kanubposku
«KannbpoBka Komnaca» B meHio «C6op» Komnaca»

- B OTKpbIBLIEMCSH OkHe «[nanor Kanmb6posku Komnaca» BbINOAHUTbL KOMaHAy «Kanubposka»
(pucyHok A.2);

- nocne BbINOJIHEHNA KanMOGPOBKN NOABUTCA coobleHne «Press space bar to start taking data
after the instrument is setup» (pucyHok A.3), fanee HaxaTb knaBuwy «npoben» Ha knasuatype MK;

-nocne nosiBneHnss okHa (pucyHok A.3) ¢ KypcopoM B o6nactu kanubpoBku, cnepyet
HauMHaTb MejAsieHHoe BpalleHune npodunorpada BOKpyr cBoei ocu. Heo6xoaMMo NpPon3BECTU OfMWH

nofHbI 060poT Npodhunorpadha 3a Bpems He meHee 70 c.

PucyHok A.3 - OkHO «[uanor Kannbposkn Komnaca» B Hayane kannbpoBku komnaca

B npouecce BpauweHua npodunorpada nporpamma «WinRiver Il» cobupaeT faHHble npu
KaXX[,0oM HanpasneHun (c warom 5°). Mocne BbINOSHEHUA NOMHOITO 060pOTa NOABAAETCA COO0bLeHne
«Calculating compass performance...» U1 HauyMHaeTCA BbIYMC/EHNE HOBbIX KaMBGPOBOYHBIX
napameTpos. Ecnm B npouecce BpaueHus npodwunorpaa nossBWIMCbL NPOMNyCckM B 3Be3[J04YKaX,
3anoNHALLWKUX WHAWKATOP BbINOMHEHMA onepauuu, cnegyeT MpoAo/KaTb BpalleHue, Moka Bce

obnactu NHAONKaTopa He 3anoJIHATCA.
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Mocne nporpammHoOii 06paboTkM pe3ynbTartoB  KaJIMOPOBKA MOABATCA  BblYMC/EHHbIE
XapakTepucTukun n nocnegHee coobuieHne «Calibration parameters gave been updated in NRAM»
(kannmbpoBoYHble NapameTpbl 06HOBMEHbI B nNamsaTu). O6was ownbka kannbpoBKM BuAHA B nose

3KpaHa cnesa (PUCYHOK A.4).

[Avanor Kanmepoekn Komnaca

PucyHok A.4 - OkHO «[lnanor KanubpoBkn Komnaca» ¢ ykasaHuem
ownbKM KannbpoBKM KoMnaca

Ecnv  norpewHocTs KanbpoBKM MpeBblUaeT A0MNYyCTMMOE 3HavyeHne, TO Heob6XoAnMOo
noBTOPWUTb KannobpoBKy, MNoka owubka He OyaeT MeHee 2°, HaxaB koMaHay «KannbpoBka» w
BbINOMIHNTL BCKO NOCMEeA0BaTEIbHOCTb AECTBUIA, ONUCAHHbIX BbILLeE.

Korga norpewHocTb KannbpoBku 6yneTr MeHee 2°, chnepyeT 3akoHUUTb  npoueaypy

KannbpoBKM, HaXaB KOMaHAy «3aKpbiTb» (pPUCYHOK A.5).

PucyHok A.5 - OkHO «[unanor KannbpoBkn Komnaca» npu 3akpbiTun
Avanora kanmbpoBKu Komnaca
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[na [0OCTUXEHMA MONOXUTENIbHOTO pe3yfibTata Heo6XOAMMO BbIMOJIHUTL HE MeHee [BYyX
o6opoToB npochunorpaca. Mpu nepsom o6opoTe nporpamma «WinRiver Il» BbluMCcNsSieT HOBble
KannbpoBOYHble MNapamMeTpbl W CpaBHMBAET WX C MOMYyYEHHbIMW MpU KanubpoBke Ha 3aBofe-
nsrotosutene. Mpn BTOPOM - BbINOMHAETCA CpaBHEHME MNOJlyYeHHbIX NapameTpoB C napameTpamu,
BbIUMC/IEHHbIMW B npouecce nepeoli kanubposkn. Ecnn npouepypa KanvbpoBKM BbIMOSHEHA
npasw/ibHO, TO MoOc/le BTOPOro BpalleHUs KainbpoBoYHble napameTpbl, Kak npaswsio, BblYACAAIOTCA
C MnorpelwHocTblo MeHee 2°. B cnyyae, ecnu BpalleHve BbIMOSHAETCA ObICTPO WM He B
rOPU30HTaNbHOW MNAIOCKOCTM, TO MOrpPewWwHoCTb MOXeT ObiTb Bbille AOMYCTUMONR, 4TO TpebyeT
NOBTOPEHUA MpoLeaypbl KanmbpoBKu.

Pe3ynbTatbl KanubpoBKM COXpaHATCA BO Bknagke «KoOHTponbM3amepeHus» BO BKagke

«QA/QC» (KkOHTpONb KauecTBa uaMepeHnin)\«Kanmbposka Komnaca» (pucyHok A.6).

KoHTponb3mepeHus - TRDI

@ 741_0.mmt
W VHcpopmaumst YuacTka
J Pacxop, Ha YyacTke
B ~ QA/QC
w J Tect AAMT
B ~ Kanubposka Komnaca
[=1 PesynbTtaT Tecta - 10/12/21 11:51:09
1-1 Pe3ynbTtat TecTa - 10/12/21 11:53:04
1=1 Pe3ynbtat TecTa - 10/12/21 11:54:34
B —J C6op flaHHbIx
B 0 Cnegaytowuii TpaHcekT
741_0_Q0Q.PDO
& Monesas KoHdurypauymsa

PucyHok A.6 - CoxpaHeHue pe3ynbTaToB KanmbpoBkM Komnaca
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MpnnoxeHue b
(o6sa3aTenbHOE)

Mcnonb3oBaHne pagnomogemoB «bluetooth»

B.1 O6wme nonoxeHunsa

Ona  u3mepeHuii pacxoga BOAbl C MOCTOB, NpPU WCNOMb30BaHWW MNeEPeTsXEeK U
rMaApoMeTpuYecknx ycTtaHoBOK, nNpu paboTax B6poA 1 € N0IeUYHbIX Nepenpas Yacto 6onee ya06HO
ucnonb3oBaTb B KomnaekTe ¢ npodunorpagom 6ecnpoBofHyk cBfisb c¢ MK, uTo pacwwupser
Ananas3oH ero BO3MOXHOCTel u obecneuymBaeT 6e3onacHOCTb NpoBeAeHUs PaboT B COXHbIX
yCNOBUAX U BO BPEMS NaBOAKOB.

Ona pa6otel ¢ npodunorpadpom «Rio Grande» pekomeHAyeTCA WCNONb30BaTb
pagumomogem «Sena Parani SD1000» Tuna «bluetooth», BHewHWn BUg U TexHuyeckue

XapakTepnucTukn KoToporo npuBefeHbl Ha pucyHke bB.1.

TexHuyeckme xapakrepuctukm «bluetooths-pagnomogema «Sena Parani SD1000x»:

= CITELUMMUKALNS ceeeiiiiee ettt et e e bluetooth v2.0 + EDR, Class 1,
1 =Y o Yo o 1= oSS RS-232;
- [aNnbHOCTb AeNCTBMA Ha OTKPLITOM MpOCTpaHcTBe
CO CTAHAAPTHOM AHTEHHOM, M ..cccveeeieeciieerieesiee e svee s no 100;
C AONO/THUTENbHLIMU @HTEHHAMMW, M ...cceevvinirieeeiiiieeeeeene 0o 1000;
- HanpsbkeHue pabodyero nutaxus, B ot 5 no 14;
- TeMnepaTypa okpyxawLero Bo3ayxa, *C ..o ot -20 go +70;
L 1 L T PR PP PP P PPPUPPRNY «ParaniWinx;
= PASMEPDBl, MM coeiiiiiiiiiiiiiieeaaeeaaaiir et e e e e e e s s e e e e e e e e s e eaaeeeaaas 76x31x16.

PucyHok B.1 - BHewHUH BNUG N TEXHNYECKNE XapaKTEPUCTUKN
pagumomonema «Parani»

Pagnomoaem «Parani» He TpebyeT BHeWHUX ApaiiBepoB n ob6ecneynBaeT CBA3b CO BCEMU

CTaHfapTHbIMU «bluetooths-ycTpoiicTBamu. KoMniekT NocTaBk/ Bk/lOYaeT CETEBOI 610K NUTaHUS,
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Heob6xoanmble kabenu n nepexogHukn. Nogpo6Hoe onucaHve paguomogema «Parani» MOXHO
HainTn Ha VIHTepHeT-caiiTe kKoMmnaHun «SENA»: www.sena.com.

Mpochmnorpach  «Stream  Pro» noctaBnsetcd €O  BCTPOEHHbIM  6ecnpoBOAHbLIM
pagmomogemom «bluetooth» un KIMK ¢ npegyctaHoBneHHbiM MO «Stream Pro» ADCP. 3ta
KomMniekTauma obecneymBaeT BO3MOXHOCTb yAasieHHOW paboTel ¢ npocdmiorpadom € NOMOLLbH
6ecnpoBogHoii cBsizn «bluetooth» 1 KMK Ha pacctosiHum go 100 m.

Mpodmnorpad «Rio Grande» B KoMnnekte c paguomogemMom «bluetooth» moxeT
1MCNnosb30BaThCA B ABYX BapuaHTax:

-4 Ba BHELWHNX paguomogema: Co CTOpPOoHbI npodunorpada n co ctopoHbl MMK;

- TIK co BCTpoeHHbIM «bluetooth» 1 pagnoMogemM co CTOPOHbI npodunorpada.

B.2 /icnonb3oBaHne ABYX BHEWHUX pagnomMoaeMoB Ana paboTbl ¢ npodguiorpadom

«Rio Grande»

B.2.1 MoaknioyeHne pagmomonemoB k npodunorpady un MK

Ona pa6boTtbl c «Rio Grande» B KOMMNiekTe C [ABYMS BHEWHWMU pagnmoMogemamu
Heobxo4Mmo, 4TOGbI OAWMH pajuomogem 6bl1 noAdknoyeH K npodwunorpady, a gpyroii - Kk MK
KoHthurypupoBaHue (HacTpolika) CBSi3M [ABYX BHELWHWX PaguomMoemMoB B 3TOM  Cryvae
3ak/to4aeTcsa B NooYepesHOM NOAKIYEHUN UX K nocnegosartensHoMy nopty MK (COM-nopty).

Mpouecc cBs3n ABYX YCTpoicTB «bluetooth» HasbiBaeTca conpsikeHune («Pairing»), B xoae

KOTOpPOro OfHO M3 YCTPOMCTB CTaHOBMUTCA rNaBHbIM («Master»), a gpyroe - BefoMbIM («Slave).

B5.2.2 MogknioyeHne pagnomogema k npogunorpady «Rio Grande»

Mpodhnnorpac «Rio Grande» yKOMM/EKTOBaH KOPOTKMM Kabenem, OAWH KOHeL, KOTOpOro
uMeeT pasbeMm AN NOAKAYeHUs K npodmniorpady, a BTOPO HE MMeeT HMKaKoro pasbema
(pncyHok B.2). Takoil pasbeM He06X0AMMO CMOHTMPOBaTb, 4YTOObI 06ecneynTb BO3MOXHOCTb
nogknwoyeHma  pagumomogema «Parani» M UCTOYHMKA nuTaHua  (akkymynsatopa). Kabenb
npodgunorpacda «Rio Grande» He06x04MMO 3aBECTU B BOAOHEMNPOHMLAEMbIA OTCEK KaTamapaHa
yepe3 OTBEPCTME B HEM, 3aKpenuTb kabeslb Ha Kopnyce katamapaHa, obecrneynB repmeTuyHOCTb
coeguHeHnss. CMOHTMpOBaTbL pas3beM A1 NOAKIIOYEHUSA K paguomMogemMy U Kabento nutaHus no
CcXeMe, NokasaHHOI Ha pucyHke B.3.

[Ona MoHTaxa Heob6xoouMO Wcnonb3oBaTb pasbeM Tuna DB-9M (nocnepoBaTtesibHOro
nopta [K). HakoHe4YHWKM nNPOBOAOB AN MNOAKNOYEHUS K akkKyMynsTopy BblbupatoTcs B
3aBUCUMOCTM OT Tuna akkymynstopa. Bunka kabensa nutaHua pagnoMojema nocTaBnseTcs B

KomnnekTe ¢ paguomogemom «Parani».
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Mpodhunorpad
Rio Grande

Pagvomoaem
" Parani"
Rs-232

AKKyMynaTopHas
6aTapes

Kabenb nnTanna
pagnomosema
" Parani”

PucyHok B.2— CxeMa noAx/oueHus pagmoMoAema n UCTOUHMKA NUTaHWS

PucyHok 6.3— Kab6enb pagnomogema

B5.2.3 KoHthurypuposaHue pagnomMmoaemMmoB ¢ ucnosnb3osannem MO «ParaniwWin»

b5.2.3.1 B koMnnekTe noctaBku paguomogemMoB «Parani» nmeetcs MO «ParaniWin», koTopoe
MOXHO WCMOMb30BaTb A1 KOHUIypupoBaHnsa pagvomonemMos. KoHdwurypuposaHue npous3BoauTcs
nyTem noovyepesHoro NOAKIYEHUA pagmoMoaemMoB K nocnegosartenbHomy nopty MK (COM1).

B.2.3.2 NocnepoBaTeNnbHOCTb AENCTBUIA NPU KOHpUTypUpoBaHun paguomMonemMoB B ciydvae
MCMONb30BaHUA ABYX BHELWHUX pagmuomonemos n MO «ParaniWin»:

a) ycrtaHoBWUTb Ha MK MO «ParaniWin»;
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6) Ha Kopnyce 06oux pagnomogemoB ycTaHOBUTL DIP-nepeknoyaTenn Ha CKOpoCTb 0OMeHa,
paBHyto 96006uT/c, nepekntoyatens H/W «Flow Control» B nonoxenun «OFF» (BbikatoyeH). DIP-

nepekYaTeny fOMKHbI ObiTb B NMOMIOXEHUM, NOKa3aHHOM Ha pucyHke B.4;

[ O
O
I

i

PucyHok B.4 - MonoxeHune DIP-nepekntoyaTenein Ha pagnomogeme ans pabotobl
Ha ckopocTuh 9600 6uT/c

B) NOAKAOUYNTL pagnomogem (Ha cTopoHe npodpunorpada - ycTpoictBo «Master») K
COM-nopTty MK, BKAtOUMTL kabenb nutaHua USB-agantepa pagvomogema B USB-nopt MK,
BKIOUNTbL nepekntoyvatens «ON/OFF» Ha pagnomogeme B nosioxeHne «ON»;

r) 3anyctutb nporpammy «PapaniWin»;

) BblIbpaTb HOMep nocnegoBartesibHOro nopta («Serial Port»), K KOTOPOMY MOAKIOYEH
pagnomogem (B HoyTbyke «Panasonic» nopT COML1), ckopocTb nepegaum (9600 6uT/C) M HaxaTb
«OK» (pucyHok B.5). Ecnu nogkntoveHve npousowsno, Ha Bknagke «Information» onpegenutca
HOMep pafgvomogeMa v napameTpbl NogkayeHns (pucyHok b.6);

€) nocne yCMnewHo BbINOSIHEHHOTO COEAVHEHUS HeobXxoAMMO BblI6paTb  BKNALKY
«Connection Wizard» #©n BbINONHUTL KomaHAy «Factory Reset» pgns cbpoca HacTpoek
paguomogema (pucyHok B.7), B nosBuBLUEMCS OkHe Ha Bonpoc «Return to factory setting.
Proceed?» Heo6xo4nMO OTBETUTL «[la»;

X) nocne BbINOSIHEHUA cOpoca HeOOBXOANMO HaxaTb «OK»;

1) panee Heob6X04MMO BbINONHUTL KomMaHAy «START» (pucyHok bB.8), 4Tob6bl Havatb

nporpaMmMmMpoBaHne PaaMoMOoLEME,;

PucyHok B.5 - YcTtaHoBKka napamMeTpoB CBA3U
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PucyHok B.6 - OkHO «Information» nocne coegMHeHUsa ¢ pagMoMmoaemMom

PucyHok B.7 - Cbpoc HacTpoek pagnomoaema

PucyHok B6.8 - Hayano nporpammmpoBaHusa pagmomonema
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K) Npn nocneposaTesibHOM MNOSAB/IEHUN OKOH (pucyHoK B.9) cnepgyet Haxumatb «OK».

Paraniw IN §

i\ Connectthe first SOto the seril portand poshor k) the START button, The first SDisset up to Master Unitor

o\ Device),
*
*d

PucyHok 6.9 - OkHa gnanora HacTpolkun paguomogema

5.2.3.3 [lanee BbINO/IHAETCA KOH(UIypupoBaHUe BTOPOro pagnomoaemMa B cregywuei
nocnefoBaTe/IbHOCTH:

a) npu noaBneHun okHa (pucyHok b.10) nogkntouunTtb k MK pagnomogem, KoTopblit 6yaeT Ha
cTtopoHe MK (ycTpolicTBo «Slave»). HacTpoek He N3MeHATb!

6) HaxaTb komaHay «Factory Reset» pagna c6bpoca HacTpoek paguomogema, B
nosiBMBLUEMCH OKHe Ha Bonpoc «Return to factory setting. Proceed?» Heobxoanmo oTBETUTL «[ax»
ANA BbINO/IHEHUA cbpoca HacTpoek (pUcyHok B.7), mocrne KOTOporo Heo6xoAnMMO HaxaTb «OK»;

B) panee Haxatb «Next» (pucyHok b.10);

) BHOBb MpuW nocsegoBaTteslbHOM MNOABMEHNUUW OKOH, MpefcTaB/IEHHbIX Ha pucyHke b.9,
cnepyet Haxnumatb «OK»;

0) Aanee npu NosABAEHWN OKHA, N306paXXeHHOro Ha pucyHke b.11, cHoBa nogkntuntb K MK
pagnomoAem, KOTOpbI 6yaeT Haxo4uTbCSA Ha cTOopoHe npodwunorpada («Master»), M HaxaTb

«Finish». HacTpoliku He n3MeHATb!

PucyHok B.10 - Mepexon K KOHQUIYypUpoBaHUio BTOPOro pagmomogema
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PucyHok B.11 - lMoBTOpHOE MOAK/MIIOYEHNE pajnomMoemMa KoMnbloTepa
ONA 3aBeplleHns KOHUrypuposaHus

€) npu nocnefoBaTeslbHOM MNOABAEHUN ABYX OKOH (pUCYHOK 5.9) cHOBa cnefyeT HaxumaTb
«OK»;

X) 3aKpbITb NporpaMmy, MNoAKM0UNTL paauomogemMbl K MK n npodunorpady, BKAOUUTL UX
n y6eantbcs, 4TO MHAMKaTOpbl «Connect» Ha 060MX paguomMofemax MuratT 3e/leHbiM LBEeTOM

(NMpuMepHO OfMH pa3 B CEKyHAY).

b.2.4 KoHurypupoBaHue paguomogemMoB C UCNO/Ib30BaHMEM onepauynmn
«ConpsxeHne»
[na  BbINO/HEHUA KOHUTYPUPOBAHUA pPafnMOMOLEMOB C UCMOJIb30BaAHMEM onepauumn
«ConpshxeHne» HeobxoANMO NPUAEPXKNBATHLCA CRefylowWwmnX yKkasaHuii:
a) Ha paguomogeme, KoTopblii 6yaeT nogknoyeH k MK:
- BbicTaBuTb DIP-nepeknioyatenn Ha kopnyce pajuMomMofemMa Ha CKOpOoCTb OobmeHa
9600 6uT/Cc, NnoAKNUUTL paguomogem K nocnegosatensHomy nopty MK (COM-nopTty);
- BKNOUMTb kabenb nutaHmsa USB-agantepa paguomogema B nopt USB TK;
- BKMUMTb nepeknwyatens «ON/OFF» Ha pagnomogeme B nosioxeHue «ON», nocne
Yero A0/IKEH 3aropeTbcs 3efieHbIM LBETOM MHAuKatop «Mode»;
6) Ha paguomogeme, KOTOpbll 6yAeT noAknyeH kK npodunorpady:
- BbicTaBuTb DIP-nepeknoyateny Ha Kopnyce paguMoMogema Ha CKOpOCTb ObmeHa
9600 6u1T/Cc, NOAKNHUYUTL paguomogem K npocunorpady;
- nogkmwuutb kabenb nNMTaHMA  paguomModeMa K  akKymynaTopHoli  6aTapee

npodumnorpada;
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— BKNIouMTb Nepekniodatens «ON/OFF» Ha pagunomogeme B nonoxenue «ON», nocne
Yero JOSMKEH 3aropeThCA 3efeHbiM LBETOM nHaukatop «Modey;

B} Ha paavomMogeme, nogkniodeHHom k [1K, kpaTkoBpemeHHo (Ha 3-4 c), HaxaTb
MUKponepekodaTens «Pairing» (conpskeHune), CnpsATaHHbLIA B OTBEPCTAM Kopnyca. YAepXusaTb
nepexnioyarenb, Noka ceeToaAnoaHbIN nHankaTop «Mode» Ha paguomosemMe He HayHeT Muratb
3ereHbIM UBETOM (Tpu pa3a yepes 3 ¢);

r) nOBTOpHO Ha pagvomopeme, nogwmodeHHoMm K TIK (unn Ha paguomopewme,
NOAKIMOYEHHOM K npodouniorpady) KpaTKOBPEeMEHHO HaxaTb MuKponepekniodarens «Pairing»,
noka He noracHeT unavkatop «Mode», a uHankatop «Connect» Ha paguoMoaeMe HadHeT MuraTb
3eMeHbIM LIBETOM (NpUMMEPHO OAMH pa3 B cekyHay). UHamkatop «Connect» Ha pagvomogeme,

MOAKIIOYEHHOM K npochunorpady, Takke AOIKeH HauyaTb MUAraTh 3eNeHbIM LIBETOM .

B.3 Koudurypuposauue paguomogema «Parani» ana paboTtbkl ¢ npocgunorpacgpom
«Stream Pro»

Ucnonb3oBanve pagvoMogemMa B komrnekTe ¢ HoyTGykom «Panasonic» ans pabotol ¢
npodunorpacdom «Stream Pro» GbiBaeT Heo6xoaMMo B Tex crnydasix, korga ucnonssosanue KMNK
HEBO3MOXHO UM 3aTPYAHEHO (NPU 3aCBETKE 3KpaHa Npu sipKOM OCBELLIEHWU, OTCYTCTBUM YAOGHOM
n BesonacHoi BO3MOXHOCTH yaepxaHusa KIMK npu pabote B nogke), a Taicke npyu HEOGX0OUMOCTH
ucnonb3sosarusa MO «WinRiver Il», nossonsiowero 6onee MonHO WM fAeTanbHO aHanuaMpoBaTh
AaHHble B npouecce usmepenus u obecneumsaioliero GonblMe BO3MOXHOCTU BU3yarnbHOTO
npeacTaBneH1s pesynbLTarTos.

KoHndurypuposarnue paguomogema «Parani» gna paborel ¢ npocunorpagom «Stream
Pro» BbinonHaeTca B criegyioliieit nocnegoBaTenbHOCTH:

a) yctaHosuTb MO «ParaniWiny» Ha MK;

6) nopknNIYMTL pagMoMoZeM K nocnegoeatensHomy nopty MK;

B) BKMNOYUTL Kabenb nutaHua USB-aganTtepa paguomogema B USB-nopt MNK;

r) nposeputb, 4YTOOLl BCe DIP-nepeknioyatenun Gbinu BoiCTaBneHbl B nonoxenune «OFF»
(Bneso) (pucyHok b.12);

[o
[o
[o
[o

[ — —y —

PucyHok 5.12 — MNMonoxeHue nepekniovatene paguoMmoaema
AT1s1 HACTPOWKN COeAUHEHMS

" TMpu HopmanbHo paboTte uHaukatop «Connect» Ha 0BOMX pagMOMOZEMaX AOIKEH
MUraTh 3eMeHbIM LIBETOM (NPUMEPHO OAWH Pas B CeKyHAY).
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0) BKMunTb nepekntoyatenb «ON/OFF» Ha pagnomogeme B nonoxeHue «ON»;

€) HaxaTb Ha Mukponepeknw4vaTesnb «Reset» (cOpOC), CNpATaHHbLIA B OTBEPCTMM KOpnyca,
nocsne 4yero nHagukatop «Mode» Ha pagmMomofeme A0/DKEH rOpeTb HeNpPepbIBHO 3e/1€HbIM LBETOM,;

X) 3anycTuTb nporpammy «ParaniWin» Ha lK;

n) BblbpaTb HOMep nocnepgoBaTtesibHoro noprta («Serial Port»), K KOTOpOMY NOAK/OYEH
pagnomogem (nmopt COM1 - B HoyTbyke «Panasonic»), ckopocTb nepepaun («BaudRate» -
«9600» 6u1T/c) N HaxaTb «OK» (pucyHok b. 13).

Ecnn coegnHeHne npousowsio, NOSABATCA Tekyw,as uHdopmMauusi o coegmHeHum (PUcyHoK

5.14);

PucyHok b.13 - YcTaHOBKa napamMeTpoB CBA3M

PucyHok b. 14 - VHopmauunsa o coeguHeHnn
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K) BK/IIOUMTb NUTaHWe Ha «Stream Pro»;

n) nepentn Ha BKIagky «Connection (out)» © HaxaTb kKomaHpgy «Search». Ecnu
coefinHeHVe npousoLwwno, 1o B nosne «Search Result» B rpacpe «Device Name» nosBuTcA 3anucb 0O

«Stream Pro» Bnga «RDI SPro XXXXX»;
M) fasnee wWeN4ykoM «mbllln» cnegyeTt BblAe/MNTb 3alncCb C YKa3aHUEM «Stream Pro» (OHa

[0/KHA BbIAENUTLCS CUHUM LBETOM) U HaxaTb komaHay «Connect» (pucyHok b. 15);

PucyHok b.15 - CoepguHeHune ¢ npoduaorpacom

H) nocne TOro, Kak coefuHEeHuWe YCTaHOB/MIEHO W noasButca coobuweHne «Connected
successfully» (pucyHok b.16, cnesa), cnepyet pasopBaTb €ro, HaxaB KomaHpy «Disconect»

(pucyHok b. 16, cnpaBa)*.

PucyHok b.16 - 3aBeplleHne yCTaHOBKN COefUHEHUA

Pagnomogem pfoskeH OblTb OTKOYEH OT npodomnorpada (coegnHeHue pasopBaHo),
npexae, Yem fasibHellwne n3MeHeHns KoOHUrypmpoBaHusa 6yayT Npon3BefeHsbl.

66



P 52.08.767-2012

n) NS BbIMNOMIHEHNA AaNbHEMLWNX U3MEHEeHW KOH(UIypupoBaHUsi cneayeT nepertn Ha

BKknagky «Device Settings» v BblbpaTb cnefyrolime 0CHOBHbIE YCTAHOBKN (PUCYHOK B. 17):

PucyHok B.17 - KoHdurypaumsa coegnHeHns

1) «Operation Mode: Mode 1» (3Ta ycTaHOBKa onpenesniseT noAk/4vyeHve pagumoMogema
MO YMOJTHaHMIO TONLKO K npodounorpady, ykasaHHOMY B MEPeUYnUC/ieHnn M);

2) «RS-232x»:

- «Baud Rate»: «115200»;
- «Parity»: «Noney;
- «StopBit»: «1»;

3) «Security Option»:;

- «Authentication»: He oTMeyarb;
- «Encryption»: He oTmeuarthb;

4) «Pin Code»: He oTmMeuaTb;

5) «Command Response»: ON;

p) nocne MpoBeEPKM BCEX BblOPAHHbLIX YCTAHOBOYHbIX MapameTpoB BbINOJIHUTbL KOMaHAay
«Apply» ” 3akOHUNTb KOHUrypupoBaHue, HaxaB «OK»; nocne 4ero BbINTM W3 Nporpammbl
«ParaniWin»;

C) BbIK/IOUNTL paguomogaem, rnepeseasa nepeknoyatesns «ON/OFF» B nonoxeHne «OFF»,
BbIK/IIOUYNTL NUTaHWe Ha npodpuniorpacde;

T) B [Ja/ibHelweM, npu BKIKOYEHUM paguomogemMa u npodunorpada, OHW OyayT
aBTOMaTUYeCKN BbINOMHATbL coefuHeHune. Mpy nNpaBu/ibHO BbINO/IHEHHOM COEAUHEHUN WHOMKATOP
«Connect» Ha paguomofeme AO/DKEH MuUraTb 3efieHbIM LUBEeTOM (MPUMEpPHO OAWMH pa3 B CeKyHAy),

a MHAukaTop Ha npodomnorpade Ao/MHKEH HEMNPEepbIBHO CBETUTLCS CUHUM LIBETOM.
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Ons nopknwyeHns npodunorpacda «Stream Pro» k K, Ha koTopom ycTaHoBnaeHo MO
«WinRiver ll», HeE0O6X0AMMO B MEHK NPOrpaMmbl «YCTaHOBKa» BbiGpaTb NYHKT «CBA3b» (PUCYHOK

B5.18) 1 npoBepuTb HacTpoiiku: B cTpoke «[MopT CBA3U» JO/MKEH 6bITb 3agaH «COM1», B cTpoke

«CKOpOCTb» - «115200».

WinRiver Il - Teledyne RD Instruments
Bug Chop Bocnpoussegenue
Tpussaska
Cuctewa Koopaunart

EAnHIyY
w  Nave

Buxoguoi ASCI
Fnobanbhue CooficTaa

Yepepnenne fawuux.. Ctrl+F9

JaxsaT cdkpaka. ..

arT

PucyHok B.18 - MNpoBepka ycTaHOBOK cBA3n B nporpamme WinRiver Il

B.4 MopgkntoyveHne HoyTbyka «Panasonic» k npodunorpady «Stream Pro»

Ona yctaHoBKM cBA3W npodunorpada «Stream Pro» ¢ HOyT6YKOM «Panasonic», numetLwmnm
BCTPOEHHbIN pagnomogem «bluetooth», He06X04MMO BbINMOMHUTL Chefyune geicTeuna:

a) BKNKOUYNTb NUTaHne Ha npodunorpade;

6) B HOyTOyke «Panasonic» BbINO/IHATbL NOCNEeAO0BaTENbHOCTb KOMaHA: «[lyck» -
«Mporpammsbi» - «Bluetooth» - «Bluetooth Settings». Ecnm g0 3TOro HMKakmx NOAKAYEHUNA
no «bluetooth» He 6bIN10, Ha 3KpaHe MNOSABUTCA OKHO «MacTep [A[06GaB/i€HUA HOBbIX
nogknl4YeHnli», B KOTOPOM BbibpaTb «HoOBOe nogkaw4vyeHue» un 3aTemMm AN BbINOSIHEHUSA

NOAK/IIOYEHNA B OKHE HacTpoek «bluetooth» BbiGpaTh «3kcnpecc pexum» (pucyHok b.19);

PuncyHok 5.19 - [lo6aBneHne HOBOro noaknw4veHnsa «bluetooth»
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B) nporpamma BbINOJIHUT nNouck paboTawwnx «bluetooth»-ycTpo£ICTB w©n onpepgenut

npodmnorpad «Stream Pro», nokasaB Ha 3kpaHe uMmMsA ycTpoicTtBa B Buae «RDI SPro XXXXX»

(pucyHok b.20);

PucyHok B6.20 - OnpegeneHve nogkalyYeHHOro npogunorpadga «Stream Pro»

I') Aanee B nporpaMmme BbINOJ/IHAETCA onpegeneHne u HaCTpOVIKa nocnenoBaTtesibHOIo

COM-nopTta MK gna paboTtbl ¢ pagnomogemMoM npodunorpada (pucyHok b6.21);

PucyHok 6.21 - OnpepeneHune nocnegosartensHoro COM-nopTta nogknoyeHus

n) [BOHbLIM LIENYKOM «MbIWW» HA WKOHKE NOAK/IYEHUS BbIMO/HUTL MOAKIHOYEHUE WK
3anycTuTb B MeHio «bluetooth» komaHay «MogkniounTb». ByaeT npousBeaeHo NoaknlueHue K

npodunorpady n UKOHKa NpUMeT BUA, NOKa3aHHbIN Ha pucyHke B5.22 (cnpaa)*;

MogknoyeHne BbIMO/HEHO, HO WHAWMKaTOpP BKA4YeHUs cBA3M  «bluetooth» Ha
npodunorpae MOXeT He ropeThb.
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$ HacTtpoiikun Bluetooth —ifp1Ix1 ? HacTpoiiku Bluetooth
Bluetooth MpocmoTp Cnpaska Bluetooth MpocmoTp Cnpaska
OBluetooth | 537" OBluetooth
[O Nogpo6HocTy... | [X ypanute) [ Noapo6uoctu...| [ M yaanurs)

N3)Hee

nogknYeHne

PucyHok B.22 - YcTaHOBKa cBA3N ¢ npodunorpadom (cresa); NOAKIHOUEHHOE YCTPOMCTBO
«bluetooth» npodunorpadga (cnpasa)

€) B panbHeliwemM Ansa 6osee 6GbICTPOrO NOAKMNHUYEHUS HA IKPAHE MOXHO CO34aTb AP/bIK
«Co3aTb fp/blK HA paboyem CToe», Bbi3BaB KOHTEKCTHOE MEHK0 NPaBOW KHOMKOW «MbILWIN»;

X) fanee, ana Toro, 4Tobbl HavyaTb yaaneHHyw paboTy ¢ npodunorpadom, Heo6xoAnMOo
3anycTuTb nporpammy «WinRiver Il» 1 B MeH0 «YcTaHOBKa» BblGpaTh «CBsidb». B OTKpbIBLIEMCS
okHe «[wnanor KoHcurypaumn Csssm» BbibpaTb «Read Serial Raw ADCP Data», 3atem «[lopT:

ADCP Serial Port» n yctaHoBUTb cnegytowmne HacTpolikn (pucyHok b6.23):
- B cTpoke «[lopT CBA3n» Bbibpatb Homep COM-nopTa, KOTOpbIA 6bln onpegeneH

nporpammoi npu nogknoveHnn «bluetooth» Ha MK (CM. NYHKT 1), pucyHok B5.21);

- B CTpoke «CKOpOCTb» Bbl6paTb «115200» n HaxaTb «OK»;

PucyHok B.23 - HacTpoiiknu COM-nopTa Ans ceasu ¢ npoguiorpadom

1) BbINOSHWTL NPOBEPKY HACTPOEK MopTa CBS3W, Haxas KoMaHZy «MopT TecT» (PUCYHOK

b.24 cnesa). Ha 3kpaHe [O/DKHO MOSABUTLCA OKHO «[lnanora Tecta [Mopta» (pucyHok bB.24

cnpasa);
K) 3aKpbiTb OKHa «[wuanor TecTta [lMopTa» u «[unanor KoHdurypauun CBsiau» KoMaHAom

«3aKpbITb».
Tenepb nporpamma «WinRiver ll» rotoBa AN BbINOAHEHUS U3MEPEHU npodunorpadom

«Stream Pro».
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Avanor KoHdurypauumn Ceasun Q

0 L-) ceass
B LUl Read Senal Raw ADCP Data

3akphiTh

A Mopt: ADCP Serial Port ycranoeka
JQ yerpoiictso: ADCP Device Driver Rea
& WHcTpymenT: ADCP Instrument

Zb 6aBnTs

Yaarute

| Mopt TecT |j[

PucyHok B.24 - MNpoBepka cBSA3M KoMNbloTepa ¢ npodunorpadgom

Mpn co3gaHum HoBOro wu3smepeHus B nporpamme «WinRiver ll» B gmanore ycTaHOBKM
«MacTep u3mMepeHuil» Ha cTpaHuue «[nanor KoHdurypauyuu» Heobxogumo B none
«MakcumanbHas FnybuHa Bogbl» BbICTaBUTb Fy6UHY, COOTBETCTBYIOLLYIO Ananas3oHy M3MepeHus
«Stream Pro» (He 6onee 4 m) (pucyHok B.25). Ecnm ocTaBUTb YCTAHOBKY Mo ymonyanutwo (5 m), 10
npy nporpamMMpoBaHUN UHCTPYMeHTa (nocfne BbINOSHEHWSA KomaHf «Cb6op»/«Hauatb [locblniky

MWHroB») NOSIBMTCA OKHO C CO06LLeHnEM 06 owunbke (pucyHok 6.26).

PucyHok B.25 - [Ananor KoHurypayumm HacTpOKn HOBOTO U3MEPEHUS

PucyHok B. 26 - Owmnbka npu nporpamMupoBaHnmn npodunorpadga
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Mpunoxexne B
(oBa3aTenbHoOE)

TecT «ABWKYLLErocs gHa»

B.1 3dphexT «aBuxKyLLerocsa aHa»

Mpodounorpad v3mepsieT CKOpOCTb NEpeMeLleHNst CyHa B CTBOpe WU CKOPOCTb BOAbI
OTHOCUTESTBHO AHa METOLOM aHanu3a OTPaXKEHHbIX OT AHa aKyCTUMECKUX CUTHanoB. 3Ta TexHonorvs
npegnonaraer, 4To OHO OCTaeTCA HEMOABWXHLIM BO Bpemsi u3aMepeHusi. 3a OTMeTKy pAHa
MPUHYMAETCA CUrHas, OTPaXXeHHas MOLLHOCTb KOTOPOTrO CYLLIECTBEHHO Bbiilie OTPaXKeHUi OT YacTuy B
Boge. OgHako BLICOKAs KOHUEHTPaLusi HaHOCOB B MNPWOOHHON 0OrnacTu MOXET BMATbL Ha
XapaKTepuCTUKN OTPaXkEHHOro curHana. 31O MOXEeT NPUBOAWUTL K TOMY, YTO aKyCTUYECKWUIn curHan
Oyoet oTpaxarbCa He OT AHa, a8 OT HEKOTOPOW 0BNacTh ¢ BbICOKOW KOHLEHTpauuei HaHOCOoB Y gHa,
KOTOpasi ABWKETCA BMeCTe C NOTOKOM. B 3TOM crny4ae ckopocTtb CyAHa W €ro nepemeLieHuns B NnoToke
6yayT oripenenstbCA He OTHOCUTENbHO HEMOABWKHONO AHA, a OTHOCUTENBHO 3TOW [BWXKYLLEHCs
Maccbl HAHOCOB Y AHa. CKopoCcTy OBWKEHWUS cyaHa GyayT 3aHWKeHbl OTHOCUTENbHO HENOABWKHOIO
AHa 1, COOTBETCTBEHHO, ByAEeT 3aHWKEeH W3MEPEeHHbI pacxod Boabl. 3TOT 3dhdheKT HasblBaeTcs
3hheKTOM «ABWXKYLLErocs oHax.

o Hauana nsmepeHuin OTCYTCTBUE UK Hannume adhhekTa «OBWKYLLErocs Ha» onpeaenits
no XxapakTepucTMkam fnoToka Heso3MoxHo. OTpaaiowas obnactb C BbICOKOW KOHLUEHTpauuen
HaHOCOB y AHa MOXeT ObiTb Npo3pavHa Ansi akycTU4ecKoro curHana. B atom cnyyae oTpaxeHue
curHana OygeT OT HEeMOABWMXKHOIO [Ha W M3MEPEeHWUsl CKOpOcTel cyaHa W pacxoda sogbl OyayT
BbInosiHeHb! 6e3 ownbok. ECnn KoHUEeHTpaLms U AMCNEepCUOHHBIM COCTAB HAHOCOB Y [HA TaKoM, YTO
aKyCTUdeckud CurHan He [OoXOAWT [0 HENOABWKHOrO AHa, npodwunorpad Oyaetr nonydatb
OTPaskeHHbI CUrHan OT ABWKYLLENCA MacChl HAHOCOB Y AHA, TEM CaMbiM 3aHWXKasi CKOPOCTY CyaHa U
W3MepeHHbIe pacxofa Boabl.

OpdeKT «aBMKYLLErocs AHa» MOXET NPUCYTCTBOBATL Ha pPeKax C NecHaHbIM UM CIIOKEHHBIM
13 bonee NoOABWKHLIX NMOPOAR PYCMOM NPU ONpefeneHHbIX CKOPOCTAX TeYeHuss U rnybrHe MOTOoKa.
MosiBnenve adppexta «aBwKylLerocs aHa» Haubonee BEPOSTHO Ha peKkax BO BPEMSsi NABOAKOB WK
MOMNOBOAMIA, KOrAa CKOPOCTU TEYEHUS] YBEMUUMBAIOTCH, @ BEPOATHOCTL MOSIBMEHWS OBUXKYLLETOCH
Cros HAHOCOB BO3pacTaeT.

OnbiT nNpovsBoACTBa W3MEPEeHWil C  UCNornb3oBaHWeM npodunorpacoB nokasan, 4To
TPaHCNOPT MPUAOHHBIX HAHOCOB MOXET CUMbHO BapbUpOBaTb AfS OQHOMO U TOMO Xe 3HaqeHus
pacxofa Bofbl U 3aBUCHT, B OCHOBHOM, OT (DOpMbI ruaporpaca, NpUivHbl BO3HUKHOBEHUA NaBOAKa, a
TaKkKe OT ces0Ha roga. ShAeKT «OBWKYLLErocs AHa» MOXET NOSIBUTLCS U B TEX CTBOPAaX, B KOTOpble
paHee 6binK BbINOMHEHB! U3MEPEHUs PacXOO0B BOAb, HO He 6bin0 athdbexTa «asmkywerocs aHay. U,
HaobopoT, Npu onpeneneHHbIX YCNoBUsIX 9TOT ahdeKT MOXKET BO3HMKaTb Ha CTBOpAX, B KOTOPbIX
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paHee oH He Habnogancs. AddekT «aBuKyLLerocst AHa» Obin 3abUKCMPOBaH Jaxe MPU CKOPOCTAX
notoka meHee 0,3 m/c, 4TO ObINO BbI3BAHO, BEPOSITHO, TPAHCMOPTUPYEMbIM BOAOK OpPraHUHECcKUM
matepuanom. [NoaToMy B CTBOpe M3amepeHus pacxoga Bogbl 3dpeKT «ABWKYLLerocs aHa» 3apaHee
npeAckasaTs HEBO3MOXHO.

YuuTbiBas npuBedeHHble OBCTOATENbCTBA, NPU KaXKAOM WM3MEPEHUM pPacXogoB  BOAbl
TpebyeTca npoBedeHWe TecTa Ha Hanuuve uUnu oTcytcTBUe 3hdEeKTa «ABWKYLLIErocs OHa», 4TO
ABNAETCS HEOOXOAMMBIM YCNOBUEM MONYHYEHWUS HAAEKHBIX PE3YbTAaTOB U3MEPEHWA pacxoaa Bogbl C
nomoLubto npodurorpados.

Onpepenexne Hanmu4Ma Unn oTcyTcTBUA addpekTa «ABUKYLLEroCs AHa» OCYLLECTBSIETCS C
NMOMOLLBI0  TECTOB, [ANA  BbIMOMHEHUA KOTOPbIX TpebyeTcsa  [ONONMHUTENbHLIE  U3MEpPeHUst
npocunorpacom.

CywecTsyiot ABa cnocoba onpegeneHns adypexTa «ABWKYLLEroca aHa»:

— CTaLUMOHAPHbII TecT;

— NeTneBo TeCT.

B.2 CtauuoHapHbIit TECT «ABUXKYLLErocs AHa»

CraumoHapHbI TECT «ABWKYLLIEroCst AHa» BbIMOINHAETCS NPU U3MepeHusix npocunorpadamu
Kak «Stream Pro», Tak u «Rio Grande». [na npodwunorpacda «Stream Pro», Tak Kak y HEro Het
MarHuTHOTrO KOMMNaca, AO/DKEH BbINOMHATLCA TOMbKO CTaUMOHApHBLIA TECT «ABWKYLLErocs AHay.
CraunoHapHbIi TECT NpeanonaraeT BbiNOMHeHWe U3MepeHui, koraa npodunorpad HaxoguTcs Ha
3aKpenneHHoM cyaHe (noake, katamapaHe u T. [.), UK Ha CyaHe, YAepKVMBaeMOM Ha OJHOM MecCTe C
MCNONb3oBaHUEM MoTopa. [NaBHbIM YCIOBMEM BbIMOMHEHWST CTALUMOHAPHOTO TecTa ABMAseTcA
TpeboBaHue yaepXaHua cyaHa Ha MecTe Tak, YToBbl OHO He CMELLanoch BBEPX WM BHU3 MO MOTOKY.

BbInonHeHWe CTaUMOHaPHOro TecTa C 3aKPErVIEHHOro CyAHa BO3MOXHO, €CIN U3MEepeHust
pacxonoB BOABI NPOU3BOAATCH C TPOCA, € NEPETHKKM, C MOCTA Ha MPUBA3N UMK C UCNIONb3OBaHNEM
rMOpoOMeTPUYECKOl ycTaHoBKM. Heobxogumo, 4Tobbl Touka yaepxanust cygHa (npodunorpada) B
MoTOKe JOMKHA BbiTe HEMOABWKHA OTHOCUTENBHO NOTOKA HE MeHee 5 MUH.

BbinonHeHvie cTauMoHapHOro Tecta, korga npodwnorpad NPUKPENmeH K ABUXKYLEMYCA
CYOHY C MOTOPOM WM BECEMbHOW 10AKEe, BO3MOXHO, €CMN CYOHO HAAEXHO 3achUKCHPOBaHO M
yOepKUBaThCA B TouKe MaMepeHusi. [ina Takoro cnocoba kpenneHua cyaHa (npodwnorpada)
HeobxoaMMO yaepKusaTh €ro B notoke B TedeHue 10 MuH.

Touky B notoke, B KoTopou GyaeT yaepxuBaTbesi cygHo (npodcunorpad), Heobxoaumo
BbIBUpaTh Ha cTpexHe unu B 06nacTu MakcyManbHbIX CKOPOCTel NoToKa, rae nosineHue adiekra
«OBVIKYLLErocs AHa» HauGonee BePOsITHO.

Ecnu npvcyTCTBYIOT YCIOBUS ANA BO3HWUKHOBEHUST adbdekTa «ABWKYLLErocs AHa», To TecT
noKaxeT OBWKeHUe Cy[iHa BBEpX MO TeveHWUio (rpadumku Ha pucyHke B.1).
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Ecnn TecT nokasan ABWXKeHWE cyfHa OTHOCUTE/NbHO AHa (BUAWMMOe [BWXEHUe CyaHa BBepX
no TEeYEHWID), CReayeT BbIYUCIUTL CKOPOCTb 3TOFO ABMXEHUS OTHOCWUTENIbHO CpefHeil CKopocTu
notoka. Ecnn ana 3aKkpenneHHoro cyaHa OTHOCUTENbHAs CKOPOCTb «ABMXYLLErocs AHa» 6onee 1 %,
a Ana HesakpenneHHoro (4ns fIoAKM C MOTOPOM WM BECeSIbHOW nogku) - 6Gonee 2 %, TO

Heo6X0MMO BHECTM NONpaBKy B U3MepPeHHble pacxo/ibl BOAbl, Kak nokasaHo B B.4.

PUCyHOK B.1 - ShheKT «ABMKYLLErocsi AHa» B PeXume CTalMoHapHOro Tecta

B.3 MeTneBoii TECT «ABMXYLLETOCS AHa»

MeTneBoll TeCT NPUMEHSAETCH TOMbKO NpU U3MepeHusax pacxoda Bogpl npodunorpadom «Rio
Grande». [lns aToro npochunorpada MOXeT MNPUMEHATbCA W CTalMOHapHbI TecT, OAHakKo
MCnosb30BaHWe MNeTneBOoro Tecta 6osiee NPeAnoyvTUTENIbHO, Tak Kak OH AaeT WHTErpupoBaHHyo
OLIEHKY BEJIMYMH CKOPOCTU «ABUXYLLErocs fHa» no WMpUHe NoToKa.

MpoBepka HaMuma ahdekTa «4BUXKYLLErocs AHa» B MeT/eBOM TeCcTe OCHOBaHa Ha TOM, YTO,
€Cc/in CyHO [BUTaeTCcsl Mo 3aMKHYTON TPaekTopun 1 NPUCYTCTBYET aheKT «ABNXKYLLEroca AHa», TO
Ha rpaduke ABMXEHUA CyAHa TpaekTopus ero ABMXeHWs He 3amkHeTcs. Ha rpadmke npoiigeHHoro
nyTV CyHO CMECTUTCA BBEPX MO TEUEHW!IO.

[na BbINO/HEHUS TecTa HEO6XOAUMO [BUraTbCA HEMNpepbIBHO OT UCXOAHOW TOYKA Ha OLHOM
6epery [0 NpPOTMBOMNOJIOXHOrO 6epera v BO3BPATUTLCA OBPATHO B Ty € WCXOAHYK TOUKy, OTKyAa
6bI10 HavaTto ABwXeHue. Ecnu rpadiuk TpaekTopun [ABMXKEHUA CyfiHa MNOKaXeT, 4YTO MNpou30Lsio
CMELLEHNE MOMOXEHUSI UCXOLHON TOYKM B Hanpas/€HUV BBEPX MO TEYEHWIO, TO 3TO O3HAYaeT, 4To
npucyTcTByeT adhhekT «ABUKYLLEerocs gHa».

[ina BbINONHEHUS NeTNeBOro Tecta He06XO0ANMO BbINOMHUTL CrefyloLline aeicTeus:

-NpoBeCcTN Ka/nM6pOBKY KoMnaca nepej usmepeHvem. 3JTa onepauus obssartenbHa Ans
npaBuU/IbHON OLEHKN pe3ynbTaTa TecTa. [MorpelwHocTb KaimbpoBkM komnaca fo/hkHa 6biTb He 6onee

1°-2° (He06x04MMO CTPEMUTLCA K NOorpeLHocTam 4o 1°);
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-yCTaHOBMTb TOYKY Hauyana ABWKEHWS CyAHa, B KOTOPYH OHO BO3BpaTUTCA nocne
BbINO/IHEHMA TecTa. Todyka Havana OBWXKEHMA [0/KHAa ObiTb pacnosiokeHa Ha NH60OM yA06HOM
paccTosiHuM OT 6epera, rhe OTCYTCTBYWT BOAOBOPOTHI UM pacTUTENbHOCTb. UTOGbI un36exaTtb
CYOBbEKTUBHbIX OLWMOGOK NO3MLUMOHMPOBAHUSL, HEO6XOAMMO OTMETWTb MeCTO Hayana U KoHua
ABWXEHUS cyAHa, Hanpumep, 6akeHOM WU NOMIaBKoM;

-BbINO/IHUTb MPOXOA CyAHA Brepej W Hasagj NeprneHAUKYIspHO MOTOKY C MakCMMasibHO
paBHOMEPHON CKOpPOCTbIO [ABWXKEHWsl, He OCTaHaBuBasiCb Y NPOTMBOMOJIOXHOrO Gepera.
PaBHOMEpPHOCTb W MNNABHOCTb [ABWKEHUS CyAHa UMeeT npuHuunManbHoe 3HadveHue. Y
NPOTMBOMNONOXHOrO 6Gepera Takke He [O/MKHO ObiTb 3aflepXek W OCTaHOBOK, Tak Kak OHW MoryT
CHU3NTb OLEHKY CKOPOCTU NEpPeMELLeHNs «ABWXKYLLErocsa AHa» U npuBeayT K OLWMGOYHbIM
pesynbtataMm TecTa. CnefyeT BblbpaTb Takyld TpPaeKTOPUK [BWXEHWUsl, 4TOBbl CKOpPOCTb
nepemeLLeHmnsl cyJHa He CHMXKanacb Ha pasBopoTe y NPOTUBOMNOOXHOIO Gepera;

- nocsie OKOHYaHWs Mpoxofa CyAHO AO/HKHO BO3BPATUTLCSA TOYHO B TOUKY Hayana ABWXKEHUS.
Bo3BpalleHne TOYHO B TOYKY Hauvana [BWXEHUS WMEEeT BaXHOe 3HauyeHue, Tak Kak fob6oe
OTK/IOHEHWE MOJMIOXEHNA Havyana 1 KoHLA ABWKEHWA GyAeT BNUSATL Ha pesynbTaThbl TecTa;

-CKOpPOCTb ABWXeEHUs cyAHa fo/mKHa 6biTb No kpaliHeli mepe B 1,5 pasa meHblle cpefHei
CKOPOCTW MOTOKa, & BPEMSA NEpPEMELLEHNs CyAHa - He MeHee 3 MVH.

AhhekT «aBMXKYLLEerocs AHa» HabnwpaeTcs Nvlb B TOM Cy4vae, €C/iM CMeLleHue TOoUKU
Hayasa u KoHua MeT/iM NPOMCXOAUT BBEpX MO TeueHuto (rpadmkm Ha pucyHke B.2). CmelleHne BHU3
no TEYEHUIO ABNSIETCA pPe3y/nbTaToM OLIMOOK KasMGPOBKM KoMNaca UM U3MEPEHUS CKOPOCTU CyfHa

OTHOCUTE/IbHO AHa. B 3TOM cnyyae Henb3sA roBOPUTL O HANMMUUN «ABWKYLLLETOCA AHa».

PucyHoOK B.2 - SdheKT «ABUXYLLErocs AHa» B pexume NeTneBoro tecta

B criyyae BO3HUKHOBEHUS 3hdhekTa «ABWXYLLErocs gHa» (BUAMMOE ABUXEHWE CyfHa BBEpPX

no Tequmo), cnenyet BbIYUC/INTb OTHOCUTE/IbHYHO CKOPOCTb 3TOro ABWXEHUA OTHOCUTE/IbHO
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cpefHeil ckopocTu noToka. Eciu oTHOCUTENbHAs CKOPOCTb «ABWXYLLerocst gHa» 6onee 1 %, TO

Heo6X0AMMO BHECTU NONpasBky B M3MEPEHHbIe pacxobl BOAbl, Kak NokasaHo B B.4.

B.4 OnpepeneHne AeCTBUTENIbHOrO pacxoga BoAbl

Mpu ob6HapyxeHnn adpekTa «ABUKYLLEroCs [Ha» HeobX04MMO BbIYMCIUTL CKOPOCTb
«ABWXYyLIeroca fAHa» W BHECTW TMOMpaBKy B 3HAYEHUS PacxofoB BOAbl, W3MEPEHHbIX
npodunorpadom.

CKOpOCTb «[BWXYLLErocs fHa» BblYACNSAETCA Mo dhopmyne

vd=LOT WM, (B.1)
rae Va- CKopoCTb «ABUXYLLErocs gHa», M/C;
LGV paccTosiHNe CMEeLLeHNs CyAHa OTHOCUTENIbHO Ha B CTauuaHapHOM TecTe WU paccTosiHue,
Ha KOTOpOe CyAHO YLI/I0 OT HayasIbHOW TOYKMN ABWKEHUS, B NeT/IeBOM TecTe, M;
T34 -NPOAOIKNTENbHOCTL M3Mepenus (unu obuiee BpemMsa NpoBefeHns TecTta), C.

PaccTosiHMe CcMelleHnss OTHOCUTENbHO AHa LOV U MPOAO/IKUTENIbHOCTb U3MEpPeHUs T isi

cnepyeT B3ATb M3 CBOAHOW Tabnuubpl «CocTaBHaa Tabnuua 1» (B nporpamme «WinRiver II»):

napameTpbl «®akT. PaccT.» U «[AnTenbHOCTb», COOTBETCTBEHHO (PUCYHOK B.3).

CoctaBHas Ta6nuuya 1 - TRDI
Lhow. Auc. Yucno Anc. NoTepAHHEX
863 655
Mnnox. Anc. % Nnox. 4. Tpoueryrok
241 22% 1.74
'wnbs 29.2009 14:01:55.98
Tawrax Kpen Hanmpasnewue

-1.76° 0.48° 222.40°

Teun. latu. Jlasn.

20.71°C H/A,
I pacxopg (N>us: [C) Cnesa #a Npaso
Xopounx fueex 17
Pacxog Bepxa 0.380 [MI&]
Hauep. Pacxog 0.003 [1B]
Pacxop Husa 0.434 [Mi?c]
Ne. Pacxog 0.000 mYc]
Tp. Pacxop 0.000 [ua]
Cyw. Pacxoyg 0.817 [ua]

Hasuraywna (Npus: C)

Ckop. Nogku 0.027 [u/c]
Kype Nogku 22.60 n
Ckop. Boguw 0.063 [u/c]
Hanp. Bogw 331.29 n
Byy. TnyGuna 1.60 (n)
PaccToAKNeE 187.44 M
(akr. PaccT) 7.07 [n]
takt. Kype 59.72 n
LA HTensHhoCTh) 1138.64 ]

PucyHok B.3 - OkHO «CocTaBHasa Tabnuua 1»
PaccuntaHHylo BeNMuUMHY CKOpPOCTU «ABWXKyLLeroca AHa» Vd HeobxoAMMO MNpOBepuTb Ha

3Ha4YMMOCTb: ecnu BesnunHa Ve meHee 1 % ot Cpe,quVl CKOPOCTK NnOTOKa nvwnn meHee 1 cm/c, TO

3HayeHue Vd He3HauMmo. B npoTMBHOM criyvyae, ec/v paccuyMTaHHas BesiMymHa CKOpoCcTu Va
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npesbIlaeT AOMYCTUMbIE Npefesibl, TO TpebyeTcs BBeAEHWE MOMNpPaBKM K 3HAYEHUIO WU3MEPEHHOro
pacxoga Bofbl.

CpepgHsasi ckopocTb notoka (napametp «Pacxlnow» Ha pucyHke B.4) npuBogutca B
pe3ynbTupylolleli Tabnnye «Coaka Pacxoga».
[LeicTBuTenbHbIi pacxog Bogsl Qa, m3c, BbluMcnseTcs no opmyne
Qd — owsm + Qnonp! (B-2)
roe OmM- M3MepeHHbI pacxos Boabl, m3c;
Qnonp - pacxof nonpaskuM 3a cuyeT addhekTa «ABuxKyLlerocs AHa», m3c, onpefensiemblin  no
thopmyne
Qnonp —Vvg (), (B.3)
rae \/a- cKopocCTb «ABWXKyLLEerocs gHa», m/c,
¢0 - Maowanb NonepeyvyHoro ceveHuns, M2
Mnowasb nonepeyHoro CeyeHWst MoToka co credyeT B3ATb W3 pe3ynbTupyloweli Tabnmubl
«CBopka Pacxoga» - napameTp «CymInowy» (CM. Ha pucyHke B.4).
3HayeHne OeNCcTBUTENbHOrO pacxoja BoAbl Qd, MOMy4YeHHOE Noc/ie BBEAEHUS MOMpaBKM,
Heob6xoanmo 3adukcuposartb B nosne «HabngeHna» [ManoroBoro okHa «WHdopmayma Yuactka»
BKNaAkn «[uanor YcTaHOoBKW», KOTOpas OTKPbIBAETCH MOC/e BbINOSIHEHUA KOMaHAbl «MacTep
YyacTka» B MeHI «YcTtaHoBka» (no 14.3.13, pucyHok 19).
B none «Ha6nwogeHna» MOXHO 3anucatb 1 gpyrne Heob6xouMble CBEAEHUS.

Csoaxa Pacxoaa - TRDI To1? <

Cyu Pacx Pacxoga Pacx.Bepxa f3wep.Pacx Pacx.Husa fles.Pacx. Jles.Paccr. Mlpas. Pacx. pas. Pacct Unpuna Cynlnoy. Pacx/Mnoy
% % Wl Wi Wl Wl wl I ul e

1 1
256 i 750 40 Al57 Q3 30 Qa5 30 B3 w 0723}
315 3 736 36 367 (025118 30 30 % ws Q28
256 18 e .02 L) Q20 30 a7 30 a3l we 0724
AR 2@ 781 a3n am Q@7 30 (0022} 3 A B2 [072]
(51) 00 756 07 4115 026 30 Pile: ) 30 B (14Bm (w)
[05:5:] 206 Q218 [05¢7 048 Q110 Q0 Qs Qo 2 44 Q0B
o® [003) [00:] [00:] Q10 073 0m 1% Qo 0024 [00:] [00]

4 F JE— u ) ”-l

PucyHok B.4 - OkHo «CBogaka Pacxoga»
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KnioueBbie cnoBa: pacxog BOAbl, U3MepeHusi, aHcambrb U3MepeHun, akyCTUHecKu
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