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BBegeHune

HaunHaa ¢ 2009 roga Ha rmgposiormyeckyto ceTb PocrmgpomeTra B pamMkax MpoekTa
«MopepHusaumsa 1 TeEXHUYECKOE NepeBOOPYKEHNE yupexaeHuin PocrmgpomeTa» ctanm noctynatb
CpeactBa  U3MEPEHMS  pacxodoB  BOAbl,  BKAOYalOWMe — aKyCTUYECcKMe  OOnfepoBCKue
npocpunorpadbl «Stream Pro» n «Rio Grande», BbinyckaeMble MO TEXHUYECKOW OOKYMeHTaLuuu
komnaHmnm «Teledyne RD Instruments» (CLUA). [MpuGopbl CcHabXeHbl  KOMMIEKTOM
COMPOBOAUTENBHOM  OOKYMEHTauuKW: pPyKoBOACTBaAMM MO  SKCnnyatauMm W pykoBOACTBaAMM
nonb3oBatensa. Ha rgponorndyeckon cetu PocrmgpomeTra  BO3HUKM  TPYAHOCTU  Mpu
ncrnonb3oBaHuM npodmnorpacgoB «Stream Pro» u «Rio Grande» wK3-3a MHOFOYMUCIIEHHbIX
HEeTOYHOCTEN nepeBoa CONPOBOAUTENBHON OOKYMEHTaUMU Ha PYCCKUN A3bIK, Neperpy>XeHHOCTU
TeKCTa TEXHUYECKMMUN NMOAPOOHOCTSMU U HENOCNEAO0BATENBLHOCTU U3MNOXEHUS OOKYMEHTOB, YTO
npmMBeno K HeobxoaMMOCTN pa3paboTKu PyKOBOASLLEro OOKYMEHTa MO UX UCMOSb30BaHUIO A1
BbIMOSTHEHUIO U3MEPEHNIN pacXoLoB BOAbI.

B ocHoBe HacTosLWero pykoBoasLwero JOKYMeHTa fnexar pesynbTaTtbl NofeBbIX UCMbITaHWU
npocunorpagos «Stream Pro» n «Rio Grande», nonyyeHHble cneumanuctamm OrbY «M» Ha
noctax Cesepo-3anagHoro YIMC B 2009 - 2011 rr., y4TeH OMbIT MX 3KCNnyatauum Ha
rmgponiormdecknx noctax [Mpumopckoro un  Akytckoro YIMC, a Takke AnTamnckoro,

ApxaHrenbckoro, Mockosckoro, Omckoro n Ceepanosckoro LIFMC-P.
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PYKOBOOAWMUN OOKYMEHT

PACXO[ BOObl HA BOOOTOKAX

MeToauka namepeHunmn
aKyCcTU4YeCKuMmn pgonriepoBcKkMmu npodunorpadamm
«Stream Pro» u «Rio Grande»

[ata BBegeHuns — 2013-01-01

1 O6nacTtb NnpMMeHeHusA

1.1 Hactosiwmn pykoBOAALWMA OOKYMEHT YCTaHaBnvBaeT METOAUKY W3MEepPEHUHN,
BKMOYawLwyw obwme TpeboBaHUs, NOPSAOK U3MepeHU, 006paboTKy M KOHTPOIb
pes3ynbTaToB U3MEpPEHUn pacxodoB BOAbl HA BOOOTOKaX (pekax, kaHanax, pyybax u T. A.) ¢
MOMOLLIbIO aKyCTUYecKkux gonneposckux npodunorpadgpos (AOMNT) moandmkaummn «Stream
Pro», «Rio Grande 1200 kHz» un «Rio Grande 600 kHz» (ganee — npocunorpadsbl «Stream
Pro» n «Rio Grandey), BblinyckaeMblX N0 TEXHUYECKOW AOKYMEHTaumMmM komnaHum «Teledyne
RD Instruments», CLUA [1] — [4].

Mpodunorpadbl «Stream Pro» n «Rio Grande» knacca «Acoustic Doppler Current
Profiler» (ADCP) npegHasHayeHbl Onsi NPOM3BOACTBA MAPOMETPUYECKMX paboT Ha
BOAOTOKax, B T.M. AN W3MEPEeHWss pacxoda BoAbl, MOCTPOEHMS nNpoduns LOHHOM
NOBEPXHOCTU, W3MEPEHUsT TNYyOUHBI WU CKOPOCTM BOAHOro MoToKa. [Ons  ynpasBneHus
npocpunorpadom, npocMoTpa n 06paboTkn pe3ynbLTaToB U3MEPEHUI B pearibHOM BpeMeEHU
ncnosnb3yetcs nepcoHanbHblin KomnbtoTep (MK) n ero nporpammHoe obecneyenne ([10)
«WinRiver ll» [5] — [6].

1.2 HacTtoawmn pykoBOOSALWMN  OOKYMEHT nMpedHasHadeH ans  cneuvanmcros-
rMOpoSioroB Ha CTaHuMsX, MOCTax W Apyrnx noapasgeneHnax HabnwogaTenbHOM CceTu
PocrmgpomeTa, BbIMOMHSAOWNX U3MEPEHUSA pacxofoB BOAbI C MOMOLLLIO npodunorpados
«Stream Pro» un «Rio Grande» wn npoweawmnx crneumanbHyro MOAroTOBKY MO  UX
TEXHUYECKOMY 0BCIYXXMBAHMIO U UCMONb30BaHNIO.

1.3 HacTtosiwmn pykoBOAAWMN OOKYMEHT MoXeT ObITb MoneseH crneuuanucrtam
n3biCKaTeNbCKNX, Hay4YHO-UCCIEeAoBaTENbCKNX, MPOEKTHbIX, CTPOUTENbHLIX W  OPYrnX
opraHusauun, KoTopble MCMONb3ylT B CBOEW MpakTuke npodunorpadsl «Stream Pro» u

1
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«Rio Grande» pnans BbINOMHEHUS UW3MEPEHUIA pPacxodoB BOAbl Ha BOAOTOKAX MNpu

NPOM3BOACTBE UHXEHEPHO-MAPOMETEOPONIONMYECKUX paboT.

2 HopmaTtuBHbIe CCbISIKN

B HacTosilem pykoBOASLLEM LOKYMEHTE WCMNONb30BaHbl CCbIIKM Ha criegylowme
HOPMAaTMBHbIE JOKYMEHTbI:

FOCT 19179-73 N'aponorus cywmn. TepMuHbl U onpeaeneHuns

FOCT 19781-90 ObecneyveHne cuctem o06paboTkn WUHGPOPMaLUM NPOrpamMMHOE.
TepMuHbI 1 onpeaeneHus

FOCT P 8.563-2009 NocygoapcTBeHHasi cucteMa obecneveHnst eAMHCTBa N3MEPEHWUN.
MeToanku (MeToapbl) n3mepeHni

P[ 52.08.163-88 [JononHeHne kK HacTaBneHuio ruapomMeTeoporniornyecknm CTaHunam
n noctam. Bein. 6. Y. 1. N'mgponornyeckne HabnogeHns n paboTtbl Ha BOMbLKMX U CpeHUX
pekax

MW 1759-87 NocynapcTBeHHasi cuctema obecneveHmsi eamHcTBa namepeHun. Pacxoa
BOAbl Ha pekax W KaHanax. MeTtoauka BbINOMHEHWUS M3MEPEHWU METOOOM «CKOPOCTb-

nnoLuaab»

3 TepMuHbI 1 onpeneneHus

3.1 B HacTtosilem pykoBosLWEM OOKYMEHTE NMPUMEHEHbI crneaytowmne TePMUHbI C
COOTBETCTBYIOLLUMMUN ONPeAENEHNAMN:

3.1.1 aHcamMbnb: BepTukanbHbI CErMEHT B MONEPEYHOM CeYeHUM pycria C rpynmnomn
AaHHbIX, NONy4YeHHbIX NpodumnorpadoM B OTAENbHbLIX «SAYEKax rmyounHbI».

3.1.2 beperoBon otcek: [lpubpexHas obracTb MOMEPEeYHOro CeyYeHus pycna, B
KOTOPOW He BbINOSTHAETCH N3MEPEHME CKOPOCTEN U TNYyOUH.

3.1.3 BKnagka: JOnemeHT HaCTPOWKM AManoroBOro OKHa nporpamMMbl C KOMaHOamu,
CrpynnupoBaHHbIMM MO 3agavam, KOTOpbIe Yallle BCEro BbIMOSHAKTCA COBMECTHO.

M pnmMedyaHMe — BKna/:u(a no3BONiIAET MNMOKa3biBaTb 4aCTb 31EMEHTOB YyrnpaBlieHUA
OaHHOro AnanoroBoro OkHa, ynpoiiasa NoUCK Hy>XHbIX 3J1EMEHTOB yrnpaBlieHUA.

3.1.4 BogHoe ceuyeHue —no NOCT 19179.

3.1.5 BogoTtok —no NOCT 19179.
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3.1.6 rmppomeTpuyeckum cteop —no NOCT 19179.

3.1.7 rugpomeTpuyeckue pabotbl —no NOCT 19179.

3.1.8 puanoroBoe oKHO: CrneumanbHbIn 3NeMEHT rpadmyeckoro nofb3oBaTeNbCKOro
NHTepdpenca, OCyLLeCTBNAWNA OBYCTOPOHHEE B3aMMoAenCcTBME («auarnor») KOMMbloTep-
onepaTop Ans BbiBoAa MHAOPMaLMK U/nnn nony4eHns oTBeTa oT oneparopa.

3.1.9 kapTa namsiTu: KomnaktHoe ANEeKTPOHHOEe 3HeproHesaBncnMMoe
3anomMuHaollee YCTPOMCTBO, W3roTaBfMBaemMoe Ha OCHOBe dnew-namatm U LWMPOKO
nucnonb3yemoe Ansi XpaHeHus umdpoBon nHdopMaumm B anekTpoHHbIX ycTponcteax (MK,
MOOBUIbHbIE TenedoHbI 1 ap.).

3.1.10 kapapuaep: YCTPOUCTBO AN YTEHUS SNEKTPOHHbLIX KapT CamMoro pasfnnyHoro
Has3Ha4YeHus: KapT NamsaTK, pnew-kapT v ap.

3.1.11 kaTanor: O6bLeKT B hannoBor cucteme, ynpoLLaoLmm opraH13aumo gannos.

MpunmeyyaHwne— TunuyHasa dannoBasi cuctema CoaepXXmUT OonbLUOe KONMYECTBO
Gannos, 1 KaTanorn NOMoraroT YNopsiAoYMTb ee NyTeM rpynnmMpoBKn hannos.

3.1.12 komaHpa oneparopa — rno FOCT 19781.

3.1.13 kpuBas pacxogoB —no [OCT 19179.

3.1.14 ukoHKa: JnemMmeHT rpaduyeckoro wuHTepcenca (Hebomnbllas KapTuHKA),
npeacTaBnAlWNMA  NPUNOXeHNne, B TOM u4ucrne ann, Katanor, OKHO, KOMMOHEHT
ornepaumoHHON CUCTEMBI, YCTPOUCTBO, noakrtodeHHoe K MK, n gp.

3.1.15 untepcpenc: CoBOKYNHOCTb CpencTB, METOAOB W MNpaBui B3anMOLENCTBUS
MeXay 3NeMeHTaMm1 BbIYUCIUTENBHON CUCTEMBI.

3.1.16 meTtoauka (meton) uamepenumn — no NOCT P 8.563.

3.1.17 HoyTOyK: [lopTaTMBHLIN MEepcOoHamnbHbIA KOMMbIOTEP, B KOpMyce KOTOPOro
o6beaVHEHbl TUMUYHbIE €r0 KOMMOHEHTLI: AUCMENn, KrnaBuaTypa M YCTPOMCTBO YKasaHWUS
(Hanpumep, ceHcopHas NaHerb), akKyMynaTopHble 6aTtapeun u ap.

3.1.18 onepatop: Creumannct, OCYLECTBSIOWNUA pPas3fuyHble W3MEPEHUS C
nomoulpto npodmnorpacdoB, a Takke o06paboTky I3TUX WU3MEPEHUA, W NPOLLUEALLNNA
creumanbHy0 NOAroTOBKY MO MX TEXHUYECKOMY 0BCMYKMBAHMIO U UCMOSb30BaHUIO.

3.1.19 nanka (katanor). O6bekT B (hannoBon cucteme, npefHasHa4YeHHbI AOns
opraHusaumm annos B rpadoMyeckoM nosib3oBaTenbCKkoM NHTepdence, n NnpeactaBneHHbIN
B [1K B BUae nepapxunyeckon CTpyKTypbl (aepesa KaTtanoros).

3.1.20 nepekntoyatenb: JnemeHT ynpaeneHus B [1K, npegocraBnsowmn
nonb3oBaTento BbIOOP OQHON BO3MOXHOCTM N3 Habopa BapMaHTOB.

3.1.21 nepeceyeHune (TpaHcekT): lNepemelleHne npodunorpada no BOAOTOKY OT

ofHoro 6epera Kk Apyromy ¢ BbINOSTHEHNEM OAHON CEPUN U3MEPEHUIA.


http://ru.wikipedia.org/wiki/%D0%AD%D0%BB%D0%B5%D0%BC%D0%B5%D0%BD%D1%82_%D0%B8%D0%BD%D1%82%D0%B5%D1%80%D1%84%D0%B5%D0%B9%D1%81%D0%B0
http://ru.wikipedia.org/wiki/%D0%AD%D0%BB%D0%B5%D0%BC%D0%B5%D0%BD%D1%82_%D0%B8%D0%BD%D1%82%D0%B5%D1%80%D1%84%D0%B5%D0%B9%D1%81%D0%B0
http://ru.wikipedia.org/wiki/%D0%94%D0%B8%D0%B0%D0%BB%D0%BE%D0%B3
http://ru.wikipedia.org/wiki/%D0%97%D0%B0%D0%BF%D0%BE%D0%BC%D0%B8%D0%BD%D0%B0%D1%8E%D1%89%D0%B5%D0%B5_%D1%83%D1%81%D1%82%D1%80%D0%BE%D0%B9%D1%81%D1%82%D0%B2%D0%BE
http://ru.wikipedia.org/wiki/%D0%A4%D0%BB%D0%B5%D1%88-%D0%BF%D0%B0%D0%BC%D1%8F%D1%82%D1%8C
http://ru.wikipedia.org/wiki/%D0%93%D1%80%D0%B0%D1%84%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B9_%D0%B8%D0%BD%D1%82%D0%B5%D1%80%D1%84%D0%B5%D0%B9%D1%81_%D0%BF%D0%BE%D0%BB%D1%8C%D0%B7%D0%BE%D0%B2%D0%B0%D1%82%D0%B5%D0%BB%D1%8F
http://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%B8%D0%BA%D0%BB%D0%B0%D0%B4%D0%BD%D0%BE%D0%B5_%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%BD%D0%BE%D0%B5_%D0%BE%D0%B1%D0%B5%D1%81%D0%BF%D0%B5%D1%87%D0%B5%D0%BD%D0%B8%D0%B5
http://ru.wikipedia.org/wiki/%D0%A4%D0%B0%D0%B9%D0%BB
http://ru.wikipedia.org/wiki/%D0%9A%D0%B0%D1%82%D0%B0%D0%BB%D0%BE%D0%B3_%28%D1%84%D0%B0%D0%B9%D0%BB%D0%BE%D0%B2%D0%B0%D1%8F_%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0%29
http://ru.wikipedia.org/wiki/%D0%9E%D0%BA%D0%BE%D0%BD%D0%BD%D1%8B%D0%B9_%D0%B8%D0%BD%D1%82%D0%B5%D1%80%D1%84%D0%B5%D0%B9%D1%81
http://ru.wikipedia.org/wiki/%D0%9E%D0%BF%D0%B5%D1%80%D0%B0%D1%86%D0%B8%D0%BE%D0%BD%D0%BD%D0%B0%D1%8F_%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0

P 52.08.767-2012

3.1.22 nuHr: KopoTKun akycTn4eCcKkun MMNyrnbC, HanpaBneHHbIN B BOAY.

3.1.23 nuHroBaHue: [pouecc MNOCbISIKM NMUHIOB.

3.1.24 nocnepoBaTesnbHbIN noprt (ceprnHbIN nopr, COM-nopT):
[iByHanpaeneHHbI nocneaoBaTenbHbld  UHTEPdENC, npeaHasHavyeHHbln ans  obmeHa
BuToBOM MHOPMaLMEN.

3.1.25 nporpamma — no NOCT 19781.

3.1.26 nporpammHoe ob6ecneuveHmne — no FOCT 19781.

3.1.27 npocdounb ckopocten: [pacduk (anopa) pacnpeneneHne CKopocTen Ha
pasnuyHbIX rNyoMHaX MO BEPTUKANbHOM NNHWMK, NeXalien B MNOCKOCTM MOonepeyHoro
ceyeHus.

3.1.28 npodmnorpac (npocdhunomeTp): WN3mepuTenbHbIA KOMMIEKC, KOTOPLIN
no3BonseT nony4nuTb npodunn rmybuH pycrna u CKOpPOCTEM TEeYeHWa Npu nepeceveHuu
BOJOTOKA, a nocrne nx obpaboTkm NporpaMMHbIMU CPEeACTBAMU, BbIMUCIINTD pacxod BOAbI.

3.1.29 paguomopem: NHTepdenc, nporpamMmmHo-ynpasnsemMmoe NpUeMHo-
nepegarollee yCTpoUCTBO, npeobpasyrollee curHanbl CTaHOapTHbIX MocnefoBaTernbHbIX
nHTepdpenco RS-232 nnm RS-485 B pagno4acToTHbIE NOCLISIKA U 0BpaTHO.

MpumeyaHune— PasHOBMOHOCTL pagnomogemMa, obecrneynBaroLLero pagMoBOSTHOBYHO
CBA3b 1 06MeEH MHopMaLmen Mexay BHELHUMU LUMdpoBbIMU nopTaTuBHbIMK ycTponcteamu (MK,
MOOUNbHBIMK TeNedoHamu 1 Ap.), HasbiBaeTca «bluetoothy.

3.1.30 pacxon Boabl — no NOCT 19179.

3.1.31 ckopocTb Te4yeHus: PacctosiHMe, Ha KOTOpoe 3a eauHULY BpPEMEHMU
nepemMeLlaeTcs B NpoLecce ABMKEHUSA YacTuLa UM HEKOTOPLIN 0ObEM BOAbI.

3.1.32 coobeHune cuctembl —no NOCT 19781.

3.1.33 cpeaHsasi CKOPOCTb NOTOKa (B Nonepe4yHoOM ceyeHumn): YactHoe OT geneHus
pacxoga BoAbl Ha NnoLwanb NonepeyHoro Ce4YeHnss BOAHOIo NOTOKa.

3.1.34 TepMmuctop:  YCTPOUCTBO,  3NEKTPUYECKOe  COMPOTMBIEHME  KOTOPOro
CyLLLeCTBEHHO YbbiBaeT C POCTOM TemnepaTtypbl, U AN KOTOPOro XapakTepHbl: 6onbLion
TemnepaTypHbI KO3(PPULNEHT CONPOTUBIIEHNS, CTABUNBHOCTbL XapakTepUCTUK BO BPEMEHM
M CNocobHOCTb paboTaTb B pPasHbiX KIMMATUYECKUX YCHOBUAX W MNPU  3HAYUTENbHbIX
MEXaHNYEeCKUX Harpyakax.

3.1.35 ypoBeHb Boabl — 1o FOCT 19179.

3.1.36 chann: dukcmpoBaHHOE MMs (MocrneaoBaTenlbHOCTb CMMBOSIOB U/MMN YMCHO),
nmbo onpepeneHHoe norvyeckoe npeacTaBfieHne M COOTBETCTBYKOLLME €My onepaunm
yteHmss (W/vnn 3anuMcu), no3BONsWME MNONYYNTb AOCTYM K Kakomy-nmbo pecypcy

BbIYMCITUTENBHOW CUCTEMBI.


http://ru.wikipedia.org/wiki/%D0%AD%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B5_%D1%81%D0%BE%D0%BF%D1%80%D0%BE%D1%82%D0%B8%D0%B2%D0%BB%D0%B5%D0%BD%D0%B8%D0%B5
http://ru.wikipedia.org/wiki/%D0%A2%D0%B5%D0%BC%D0%BF%D0%B5%D1%80%D0%B0%D1%82%D1%83%D1%80%D0%BD%D1%8B%D0%B9_%D0%BA%D0%BE%D1%8D%D1%84%D1%84%D0%B8%D1%86%D0%B8%D0%B5%D0%BD%D1%82_%D1%8D%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B3%D0%BE_%D1%81%D0%BE%D0%BF%D1%80%D0%BE%D1%82%D0%B8%D0%B2%D0%BB%D0%B5%D0%BD%D0%B8%D1%8F
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3.1.37 «Aa4enka rnyouHbI»: [NCKpeTHas BenuuMHa CKaHMPOBaHWUSA TNyOUHbI Npwm
N3MEPEHNN CKOPOCTEN TeYeHUsI MOTOKa M MOCTPOEHUM BepTUKalbHOM 3Mopbl (Npoduns)

CKOpOCTEWN.

4 O6wWwme nonoxeHus

4.1 PykoBogsAwWwmMn  OOKYMEHT paspaboTaH B COOTBETCTBUM C TpeboBaHUAMMU
FOCT P 8.563.

4.2 COOpPKY, MOHTaX W BbINOSIHEHME M3MEPEHUI PacxXoAoB BoAbl npodunorpadamm
«Stream Pro» n «Rio Grande» cnegyeT BbINOMHATL CTPOrO B COOTBETCTBUM C YKa3aHUSIMU
pykosoacTs [1] — [4].

4.3 OcoBEHHOCTbIO  BbIMOMHEHUS UM3MepeHun npodomnorpagom «Stream  Pro»
SBNSIETCA MCNOMb30BaHME KapMaHHOro nepcoHansHoro komnbtoTepa (KIMK) B komnnekte ¢
pagmomogemoM Tuna «bluetoothy.

Ynpasnenne npodunorpapom «Stream Pro», cbop AaHHbIX  M3MepeHuK
ocyulecTtBnsieTcss ¢ nomowbto MO «Stream Pro». PaboTta ¢ komnaktHbiM KK nossonset
onepaTopy B pexume peanibHOro BpeMeHu npocMaTpmBaTth JaHHbIE O COCTOSIHUM CUCTEMBI U
KOppekTupoBaTb CBOW [AEWUCTBUS, OTCNeXuBaTb pesynbTaTbl WU3MEPEeHWAn K, 1o
HeobXxoaAMMOCTN, BHOCUTb N3MEHeHUs [3].

4.4 YpaneHHasa pabota ¢ npodunorpagom «Stream Pro» ana namepeHun pacxona
BOAbl C MOCTOB, C UCMOSIb30BaHNEM MEPETKEK UNN MMOPOMETPUYECKMX YCTAHOBOK U T.M.
BbIMNOMNHSAETCA C MoMoLb pagnomogema «bluetooth», 4To pacwmpsieT BO3MOXHOCTU
onepatopa n obecneymBaeT 6Ge30NacHOCTb MNpoBeAeHUs pPaboT B CHOXHbIX YCMOBUSX,
Hanpumep, BO BpeMs NaBOJKOB.

4.5 MNMpodunorpad «Stream Pro» moxeTt Takke pabotatb ¢ MO «WinRiver ll». Ons
3TOro Heobxo4MMO wucnonb3oBaTb ero B komnnekte ¢ [1K, ocHaleHHbIM paguMocBA3bLO
«bluetooth» nnn BHewWHMM pagnomogemMmom.

4.6 Ana BbINnonHeHust paboT npodunorpacpom «Rio  Grande» Tpebyetcs
BbICOKONPOWN3BOAMTENbHbBIA 3alUMLLEHHbIN HOYTOYK «Panasonic» cepun CF-30 (goanee —
HOyTOYyK «Panasonic»), Ona WCNonb30BaHWS KOTOPOro Heobxoammo CTpOro cneaosaTb
pekoMeHOaumnssM pykoBoACTBa MO akcnnyatauumn [5]. Pasbembl u knaBumaTypa HoOyTOyka
«Panasonic» HagexHo 3almieHbl OT MPOHMKHOBEHMSI BOAbI M MblW, YTO AeriaeT ero
He3aMeHUMbIM s paboTbl B NOSIEBbLIX YCIOBUSAX.

Heobxoanmas komnnektaums MK npegcrasneHa B pykoBoACTBE nonb3oBatens [6].

5
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4.7 YnpaeneHune npodwunorpadom «Rio Grande» u cbop AaHHbIX WU3MEPEHUI
ocyuwlectengetcsa ¢ nomowbio MO «WinRiver ll», npegHasHayeHHOro Ans ynpasneHus
KOMMMEKCOM rmapoMeTpuyeckux paboT: 3aaHnsa KOHUrypauum npoMepoB, CKaHMPOBaHUS
nccnegyemon noBepxHOCTU, cbopa U BOCNPOU3BEAEHMS MOSTyYEHHbIX AaHHbIX, a Takke Ans
06paboTkn 1 Nnepeaayn AaHHbIX Ha BHELUHME YCTPONCTBA.

Ans yctaHoBkn MO «WinRiver Il» Tpebyetca onepauMoHHas cuctema cemencraa

® ®
«Windows» («Windows XP Pro », «Windows 2000 » 1 T.n.) [6]. OaHHoe MO Takke

Nno3BONsieT NpPoM3BOAUTb KanmnbpoBKYy KoMnaca B KOHdurypauum npodpunorpada «Rio
Grande» (npunoxeHue A).

4.8 [Ins nposepkn npodunorpada «Rio Grande» B TECTOBOM peEXMME TaKKe MOXET
ucnonb3oBaTtbca nporpamma  «BBTalk» [2]. [lMopsgok TectupoBaHuns «Rio  Grande»
npencrasneH B pasgene 13.

4.9 YpoaneHHas pabota ¢ npodumnorpadom «Rio Grande» (M3mepeHue pacxona BoAabl
C MOCTOB, C WCMOSMb30BaHNEM MEPETSIKEK WU TMOAPOMETPUYECKUX YCTAHOBOK W T.M.)
BbINOSIHSAETCHA C MOMOLLBIO pagnoMoaema.

C aTon uenbto, Kak NpaBuo, Ucnonb3ytTces pagmomonemsl Tuna «Parani SD1000»
(nanee — «Parani»), KoTOopble MNO3BOMSAT ONepaTUBHO OpraHu3oBaTb 6GecrnpoBoOAHOM
KaHan cBssu mexay npodunorpadgom u MO HoyTOyka «Panasonicy.

MpuHumn pabotbl pagnomoaemoB «Parani» B komnnekte ¢ npodmnorpacdomMm «Rio
Grande» npuBefeH B npunoxeHun b.

4.10 MNMopgpobHoe TexHu4eckoe onucaHue npodunorpadoB «Stream Pro» mn «Rio
Grande», onncaHne BO3MOXHbIX HEUCMNPaBHOCTEW, UX YCTpaHeHue, yxon 3a OTAeNbHbIMU

anemMmeHTamu NpubopoB NpeaCcTaBreHO B PyKOBOACTBaxX No akcnnyatauum [1], [2].

5 TpeboBaHus K NoKasaTensiMm TOYHOCTU U3MEPEHUN

5.1 MeTponorndeckne 1 TEXHUYECKME  XapaKTepuctuku  npodoumnorpados
Moandomkauum «Stream Proy, «Rio Grande 1200 kHz» n «Rio Grande 600 kHz» cornacHo
cBugetenscTBy [7] u pykoBoacTBam [1]-[4], npeactaBneHsl B Tabnuue 1.

5.2 'paHuLbl AONycKaemMon OTHOCUTENbHOW MOrpeLlHOCTU U3MEPEHNn pacxodoB

BOAbI NO AAHHOM MEeTOoAuKE N3MEpPEHUI cocTaBnaT He 6onee £10 %.
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Tad6bnuya 1
«Stream Pro» «Rio Grande 1200 kHz» «Rio Grande 600 kHz»
MNpegensl MNpegensl MNpegensl
Haumerosanme 3 [0MyCcKaeMoii [0MyCKaeMOi [0MyCKaeMOoit
napavetpa HadeHne OTHOCUTENBLHOMN SHaveHue OTHOCUTENBLHOMN SHaueHe OTHOCUTENBLHOMN
napameTpa napameTpa napameTpa
MOrPELLHOCTH, MOrpPELLHOCTH, MOrpeLUHOCTH,
% % %
Makcumanenasi o 4 +0,5 [o 21,0 +0,25 o 75,0 +0,1
rnybvHa, m
OT1-5,0 OT-5,0 OT1-5,0
MuanasoH no -0,03 no -0,03 go -0,03
. BKJ1HOM. BKJ1HOM. BKJTHOM.
n3mepeHui +5 +5 +5
ﬁ'é?g‘z;’“l’\'ﬂ o |OT+0,03 OT +0,03 OT +0,03
’ jo +5,0 po +5,0 no +5,0
BKJ1HOM. BKJ1HOM. BKJTHOM.
ifgﬂg;fcmo Ot 1 ) O 1 ) Ot 1 )
FYGUHbIY, LT go 20 go 128 no 128
MuHUManbHbIN
pasmep 0,01 - 0,05 - 01 -
«AYENKN
rnyouHbI» , M
Pabouyas
YacToTa 2,0 - 1,2 - 0,6 -
natynka, My
Hucno nyyen 4 B 4 B 4 B

JaTtynka, LT.

HebonbLLNM

KaTamapaHom)

npocunorpad

«Stream Pro»

MpunmeuyaHune - Cnegyer umeTb B BMAY, YTO MPU CTaHOAPTHOM KOMMMeKTauuun (c
obGecneymBaeT BbIMOSTHEHNE
M3MEPEHMI Ha MarnbiX U CpegHUX BOAOTOKaX C rmybuHamm o 4 M M CKOPOCTSIMM MOTOKa
TevyeHnsa Tonbko B npeaenax +2,0 m/c.

[nsa namepeHun pacxogoB Boabl npodunorpacgpom «Stream Pro» CO CKOPOCTAMM TeYeHus
bonee +2,0 m/c Heobxoammo Mcnonb3oBaTb kaTamapaH OOonbLUMX Pa3MepoB UMM NPUMEHUTb
ocobble KOHCTPYKTMBHbIE MpuUCNocobneHns, obecnevvBarolme yCTOMYMBOCTbL nNpubopa Ha
NMOBEPXHOCTM NOTOKA C BbICTPbIM TEYEHMEM.

6 TpeboBaHuA K YCNTOBUAM U3MEpPEHUA

6.1 MNpw BbINONHEHUN N3MEPEHMIN PacXO40B BOAbI HA 3apaHee BblIGpaHHOM y4acTke

D,GI?ICTBWOLU,GFO rmgpomMmeTpmn4eckoro crtBopa cobntogatoTcs yCcnoBud, WU3INoXeHHble B

MeToanyeckux ykasaHuax MU 1759.

6.2 Ha BHOBb BblOpaHHbIX y4acTkax Mpu BbINOSTHEHUN U3MEPEHUIA PacXodoB BOAbI

TpebyeTca cobniogeHne cnenyowmx yCcrnoBuim:

— OTCYTCTBUE PE3KUX NEPESTIOMOB I'IpOCbI/IJ'IFI BOOHOIo CeYeHud;
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— OTCYTCTBME BbIPaXXEHHOW MynbCauum CKOPOCTU TEYEHMUS, a TaKkKe 3HaYMTernbHOWM
CcMCTEMaTUYECKOM KOCOCTPYWHOCTM NOTOKa, He 6onee 20°;

— OTCYTCTBME Ha y4acTKe N3MepeHNsi NOMMbI C NPOTOKaMu 1 pyKaBamu;

— OTCYTCTBME €CTECTBEHHbIX UMM UCKYCCTBEHHbIX Nperpag;

— MYTHOCTb NOTOKa Ha y4acTKke UaMepeHus He JorkHa npesbiwaTb 1000 mr Ha nnTp;

— OTCYTCTBME MOMeEX MO rnybuHe noToka B rMapoMEeTpUYECKOM CTBOPE, B TOM 4uche
BOAHOWN pacTUTENBHOCTU B CAMOM CTBOpPE, a TakkKe BbilUe U HWXKe ero Ha pacctosiHum 30 m; n
KPYMHbIX BaryHOB, NpeBbILLaloLWLmMX no pasmepy 1/3 rnybuHbl NoToKa.

6.3 lNpu namepeHnn pacxogoB Boabl npodmnorpagpom «Stream Pro» rnybuHa
noToka B CTBOpe nepeceyvyeHus AofmkHa ObiTb He MeHee 0,3 M u He Gonee 4 M, a
npocunorpacdom «Rio Grande» — rnybuHa noToka B CTBOpEe nepecedeHnss 4ormkHa 6bITb
He meHee 0,9 M n He Bornee 21 m (cm. Tabnuuy 1).

6.4 [lpn wn3mMepeHun pacxogoB BOAbl C MOCTOB npocdpunorpacd cneayet
nepemeLLaTb HUKe MOCTa Ha TakOM yaaneHun oT Hero, YToObl UCKIIYNTE BIINAHME ONop

MOCTa Ha CKOPOCTHOW PeXunM NnoToka.

7 MeTop namepeHum

7.1 Mpodunorpacdbl  «Stream Pro» u «Rio Grande», npegHasHa4yeHbl AOns
BbIMOSTHEHUSA TMAPOMETPUYECKMX paboT Ha BOAOTOKaX B pearibHOM MacwTabe BpemeHw,
BOECKOHTaKTHbLIM YNbTPa3BYyKOBbIM COCOOOM.

MpuHuun  genctBna  npodunorpadooB  OCHOBAH Ha  nogade  KOPOTKOro
yNbTPa3ByKOBOro curHana (UKCUMpOBaHHOW 4YacToTbl B Bogy. OTtpaxartenu (4actuubl),
uMerwmecs B BOoAe, BO3BpaLLaloT CcurHan K gatdmky npocdpmnorpada. OTpaeHHbIN
UMNYNbC MMEeEeT CABUM B YacToTe, MPOMNOPLMOHanbHbIA CKOPOCTM MOTOKA. YNbTPa3ByKOBOM
curHan npodunorpada AenvT BOAHbIN CTONG Mo BepTUKanM Ha MHOXECTBO OUCKPETHbIX,
CErMeHTOB, Ha3blBaeMbIX «A4Yenkamu rmyouHbl». Ons nonyyeHus BepTMKanbHOW 3MHopbl
(Npoduns) CKOpOCTEN OTPaXKEHHbIN MMMYNbLC obpabaTtbiBaeTca ANS KaKOON «SHENKU
rNyGuHbI».

OTpaxeHHbIn curHan oumdposbiBaeTca ¢ nomowpbto MO B maccuB Toyek. Ha
OCHOBaHUWM TMOJSTYYEHHbIX AaHHbIX BbIYUCAAOTCA Pa3fiMYHblE XapaKTepUCTUKU BOAHOro
NOTOKa B JTOKarbHOW TOYKE M MO BCEN rMyOuHe.

7.2 B npuHaToM cucteme npoUnMPOBaAHUA MCMONb3YKTCA [[Ba HeobXoauMbIxX

YCIOBMS:

8
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— 00ObEeKT, OTpaxawLlimi curHan, nepemMellaeTcs C BOAHbIM MOTOKOM C TOW Xe
CKOPOCTbIO;

— BCe YeTblpe Nyda AaTymka BbIMOSTHAT U3MEPEHUS B OOUHAKOBbIX YCIOBUSAX.

Mpodomnorpad namepsaeT aBMKeHne BOAbl OTHOCUTENBbHO AaTymka. YTobbl Nony4mThb
AENCTBUTENBbHYIO CKOPOCTb OBWMXXEHUSA MOTOKA, CKOPOCTb ABWKEHWS caMoro gatyvka (unm
CyQHa, Ha KOTOPOM OH pacrosioXeH) AoSMKHa ObITb MckoYeHa. Mpuesaska npodmnorpada,
N3MEpPSIOLLEro CKOPOCTb ABWXEHUS OTHOCUTENbHO AHa, HasblBaeTcs «Bottom Tracking»
(BT). dencreutensHas ckopoCTb BOAbI BLIYUCIAETCA KaK pa3HOCTb CKOPOCTU, N3MEPEHHOM B
«ga4enke rnyobuHbl», N CKOPOCTU NepeMeLLeHNs aTymka npodunorpada OTHOCUMTENBHO AHA.

7.3 Tpun nepeceyeHn NoNepeyHoOro ceveHns BOAOTOKa BbIMOSTHAETCS BepTUKanbHoe
npodounupoBaHne CKopocTen TeveHua u rmybuH noTtoka. Pacxog Bogbl BblMMCNSETCS
CYMMMPOBAHMEM pPacXofoB KaXOoro aHcambnsa (BepTUKanbHOro CerMeHta C rpynnou
AaHHbIX). KonnyectBo «s4Yeek [nyObuHbl» B BEPTUMKANbHOM aHcambrie, B KOTOPbIX
BbINOSIHAETCA U3MEpPEHNEe CKOPOCTHbLIX KOMMOHEHTOB, pacCYUTbiBAeTCs aBTOMaTU4eCKU B
3aBMCUMOCTM OT MaKCUMarnbHOW rNyOGuHbI NOTOKa, pexmMMa NpounMpoBaHMsa Unu 3agaeTca
BPYYHYIO C MOMOLLIbIO KOMaHAb! onepaTopa.

[nsa npodomnorpada «Rio Grande» MakcMmarnbHOE KONIMYECTBO «sYeeK rmybuHbl» —
128, a onsa «Stream Pro» — He 6onee 20 (tTabnvua 1).

7.4 'amepeHus BbIMOSNHAOTCSA B LEHTPanbHOM 4acTu MOMEPEYHOro CeYeHus], Kak
rnokasaHo Ha pucyHke 1. B BepxHeM v NpuOOHHOM Criosix, a Takke B GeperoBbiX OTCekax

3Ha4YeHNs1 CKOPOCTEN TEYEHUS ONPEAENSATCS pacyYeTHbIM NyTeM.

Heremeprener: obmacTe Beperorsn: omoeyos -

\ / ‘*M“‘“:mﬁm \ /

Heremep genemt TPHIIOEe PEHOCTHEDL CNOH - Q
MeDTEAR I0HA MEMYHATETT Hos

Hamepreman obnacTs xEoro cewe I

Q [RELE]

Hermmep menesr mmp g0 BeED cno i -
oTpakerre boxoroTo myta

PI/ICyHOK 1 — Cxema nonepeYvyHoro ce4eHnA NoTokKa
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MeTop pacyeTa pacxofoB B BeperoBblx OTcekax criefyeT 3ajaBaTb B nporpamme
«WinRiver Il» cornacHo ykasaHusaM [6] B 3aBUCUMOCTWN OT hopMbl (reomeTpumn) 6eperosoro
oTCeka.

Ona ucnonb3oBaHua npodunorpacgom «Stream Pro» m «Rio Grande» cneayet
3ajaBaTb CTENEHHOW 3aKOH pacrnpefeneHvus CKopocTen MO BepTUKanuM C nokasatenem
cteneHun 1/6.

7.5 CymmapHbin pacxof Boabl Qeyw, M>/c, BbluMcnsieTcs no dhopmyre

QcyM = Quamt Qroe+ Qo+ Qres + an, (7.1)

roe Qusm — U3MepeHHbIN pacxo Boabl, mic;
Qros N Qa, Qree Y Qpp — BbIYUCINEHHBIE pacxodbl B BEPXHEM (MPUNOBEPXHOCTHOM) U

NPWAOHHOM CIOSIX BOAbI, B MPABOM M NIEBOM GeperoBbIx 0Tcekax, M>/C, COOTBETCTBEHHO.

8 CpeacTtBa namepeHuin, BCnomoraTtesibHble YyCTPOMCTBaA
8.1 KomnnekTtHocTb npocdunorpada «Stream Pro»

8.1.1 KomnnekTHoCTb npodounorpadoB «Stream Pro» 3aBUCUT OT YCIOBUW NOCTaBKU
n TpeboBaHun nonb3oBaTenen. CTaHOapTHbIM KOMNNEKT npodmnorpada «Stream Prox
COCTOMUT 13 CreayoLmx YCTPOMUCTB U 060pya0BaHNS:

— KOopnyca, B KOTOPOM pa3MeLleHbl 3NIEKTPOHHbIE nnaThl 6rioka ynpaeneHus «Stream
Pro» n pagnomogem «bluetooth»;

— [AaTynka, BMOHTMPOBAHHOIO B  KOPMNYC W  WUMEKLWEro  YeTblpexslydyeBom
yNbTpa3ByKOBOM u3ny4vaternb. B UeHTpe ronoBkM gaTyvka pacriorioXeH TepMucTop Ans
n3mMepeHnsa TemnepaTypbl BOAbI;

— MOHTa)XHOW NIacTuHbI;

— MnacTMaccoBOro nroTuka (katamapaHa) Ans noggepXku AaTtyuka B BoAe Ha
NMOCTOSIHHOM rNYyOUHE 1 3alUMTbl OT HEXeNaTenbHOro KpeHa U BONHEHUS;

— BbIHOCHOW CTpEnbl 1 OYKCUPOBOYHOIO TPOCKKA;

— 6noka 6aTtapewn ¢ HanpsbkeHnem oT 12 B;

— koMnakT-gucka c N0 n gokymeHTaumen Ha «Stream Proy;

—KIMK pana 3anycka [1O «Stream Pro». Bsaummopgencteune wmexagy KIK n

npodounorpacom «Stream Pro» obecneunBaeTcs pagnomogemom «bluetoothy;

10
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— KOMMIieKTa MHCTPYMEHTOB U 3anacHbIX YacTew.
8.1.2C6opka wn ycTaHOBKa npubOpOB, 3aMeHa aKKyMynATOpHbIX Gatapen

BbIMOJSTHAETCSA CTPOro B COOTBETCTBMM C TpeboBaHusamu [1], [3].

8.2 KomnnekTtHocTb npodunorpada «Rio Grande»

8.2.1 KomnnektHocTb npodmnorpada «Rio Grande» 3aBUCUT OT YCNOBMIA NOCTaBKN U
TpeboBaHWM NoNbL3oBaTENEMN.

CraHgapTHbI KOMNNEKT npodmnorpada «Rio Grande» cocTouT M3 CrieayroLmx
YyCTPOWNCTB 1 060opyaoBaHuUS:

— KOpryca, B KOTOPOM pa3MeLLEeH aNeKTPOHHbIN 6510k «Rio Grandey;

— AaTymnKa C YeTbIpexSy4eBbIM U3nyvaTenemM, BMOHTUPOBAHHOIO B KOPMYC;

— OTceka aBTOHOMHOro anektponuTtaHud. [lNpodumnorpad «Rio Grande» Tpebyet
NUTaHUS NOCTOSIHHOMO ToKa ¢ HanpshkeHnem ot 10,5 B u go 18 B;

— kabenen BBOAa/BbIBOAA;

— CD-aucka c¢ MO gnsa noptatusHoro NK Tuna HoyToyk;

— TepMucTopa AN U3MepeHus TemnepaTtypbl BOAbl, BMOHTUPOBAHHOIMO B FOSIOBKY
N3MepUTENbLHOro AaTynKa;

— MarHUTHOro KOMNaca;

— ynakoBku GaTapen.

8.2.2 Cbopka K ycTaHoBKa npodunorpadoB 3amMeHa akkyMymnsiTopHbIX ©OaTtapen

BbIMOJSTHAETCSA CTPOro B COOTBETCTBMM C TpeboBaHusmu [2], [4].

9 Tpeb6oBaHusa 6e3onacHOCTU U TpeboBaHUA K KBanucukaLumm onepaTtopoB

9.1 lNpwn opraHu3aumm 1 BbIMNOSTHEHUU TMOPOMETPUYECKNX PaboT Ha OTKPbITOM pycne,
a Takke C WUCMNOSb30BaHWEM FOAO0YHbLIX, MAPOMHbIX, fOfIeYHbIX Mnepenpas, Heobxoaumo
pykoBoacTBOBaTbCA TpeboBaHMsAMM MO TexHWKe 06e30MacHOCTM W OXpaHe Tpyda npu
npou3BoacTBe paboT, wu3noxeHHbiMn B [lpaBunax no TexHuke GesonacHocTn [8],
Hactaesnenuu [9], P[] 52.08.163 n MU 17509.

9.2 lNepen BbINOMHEHMEM TMAPOMETPUYECKMX paboT BCe CneumanucTbl OOSDKHbI
MPONTN MHCTPYKTaX MO TexHuKke ©Ge3onacHOCTW, pesynbTaTbl KOTOPOro UKCUMPYHTCA B

cneunanbHOM XypHarne.
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9.3 KBanundmkauua  Habnogatenen  (onepaTtopoB)  OOMMKHA  COOTBETCTBOBATb
yCNnoBusIM, CpeacTBaM U MeToaam N3MEPEHNN.

K BbINOMHEHMIO U3MEPEHNN pacxogoB Boabl npodmnorpadamm «Stream Pro» n «Rio
Grande» AomkHbl ObiTb AonyLleHbl Nvua, Npolleflne cneumanbHyo MOAroToBKY MO UX
TEXHUYECKOMY 0BCIYXMBAHMIO U UCMONb30BaHNIO.

9.4 [Npn NOAroToBKE M BbLIMOSIHEHUN U3MEPEHUIA pacXodoB BoAbl Npodunorpadamm
«Stream Pro» n «Rio Grande» [omkHbl cobniogatbcsi obsizaTenbHble TpeboBaHus K

YCIOBUSAIM MX 3KCMyaTaumn, yCTAaHOBIEHHbIE B 3KCMyaTaUMOHHbLIX AoKyMeHTax [1], [2].

10 Cnoco6bI ucnonb3oBaHua npodunorpadoB U UX KpenneHus K

nnascpeacrteBam

10.1 Onga nepemMeLleHns npodurorpados B nonepevyHom ceyeHuu
rMOpPOMETPUYECKOro CTBOpa MOryT ObiTb MCMOMb30BaHbl PasfvyHble MPUCNOCOBNEHNA U
nraBaTenbHble CPeACTBa: KaTep, noaka, kKatamapaH v T.4.

10.2 [lna BbINOMHEHNA U3MEPEHUIA pPacxodoB BOAbl C MOMOLLUBI npodmnorpados
NpeaycMOTPEHO M UCMOSb3YyEeTCS HECKONBbKO CNOCOOOB MOHTaxa:

— XeCTKoe KpenneHne 3a bopToM, Ha KOpMe UNn B KOpnyce cygHa (kaTtepa, nogku u
T.0.);

— YCTaHOBKa Ha NnaBaTesibHOM CpefcTBe (kaTamapaHe U T. 4.);

— Ha NPWBSA3K, YKPENNEHHOM Ha BOPTY UM KOpPME CyaHa;

—Ha npMBA3NM C MNOMOLWbBI OYKCMPOBOYHONO TPOCWKA, Hanpumep, C MOCTa,
rMOpPOMETPUYECKON YCTAaHOBKN, NIONBKU UK NO NEpPEeTSXKKe.

10.3 MNpu moHTaxe npodunorpacoB cnegyer obpaTuUTb BHUMaHWE Ha creayoLlime
obsa3aTenbHble TpeboBaHUS:

— Y4TOObl YMEHBLUNTL BIMSIHUE NPOLONBbHOW U MONEPEYHON Kauku, a TakKe UCKMIOYUTb
BO3HMKAIOLLYIO MPU 3TOM MOrPELUHOCTb MPU M3MEPEHMUSX, KpenneHue npodunorpados
AOJPKHO ObITb Hambornee XeCTKMM, a yrofl HaknoHa npodunorpadoB He A0SMKEH NPeBbILWATh
+5°;

— NPV KpenneHnm nanyyaTens Heobxoammo nsberaTb ero cB0O60JHOMO BpaLleHUs;

— rofioBKa Agatyvka goSmkHa ObITb YCTaHOBIEHA CTPOrO rOPU30HTArbHO;

— ypeTaHOBblE MOBEPXHOCTU U3ryyaTens gatymka OOIMKHbI ObITb PACNONIOXEHbI HUXE

Cnosd BOAHbIX ny3b|pe|7|, O6yCJ'IOBJ'IeHHbIX cneaomM BMHTa U Typ6yﬂeHTHOCTbI-0 NOTOKa.
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10.4 Pacxogbl BoAbl C nMomoLliblo npodounorpadoB MOXHO M3MEPSTb C MOCTOBbIX
nepexofoB, NIOSEYHbIX Mepenpas MM B MMOPOMETPUYECKOM CTBOpe, 060pyAOBaHHbLIM
ANCTaHUMOHHOM ruapomeTpuyeckon ycrtaHoskon tuna [P-70, TP-64 wnn TP-64M, npwu
Hanu4Mm BCTPoeHHoro «bluetoothy» nnun BHeLwHero pagnomogema.

B atom cnyyae npodwunorpad® MOHTUPYETCA Ha nNpMBA3M C  MNOMOLLbLIO
BGYKCMPOBOYHOIO TPOCHUKA.

[Ana obopyaoBaHus nepeTskkM B MOPOMETPUMYECKOM CTBOpe Ha 6Geperax
yCTaHaBNMBAOTCH OMNOPbI-CTONOMKM C KaTyLLKaMK, Yepes KOTopble NponyckaeTcs e300BOW
TPOCUK-BEpPEBKA, K KOTOPOMY, B CBOK ouvepedb Kpenutcs OYyKCMPOBOYHbLIA TPOCUK,
NPUBA3aHHbIN K Npodunorpady.

10.5 Ana «Rio Grande» BbINosiHEHWE N3MEPEHUIA C MOCTa, JIIONIe4YHON nepenpassl,
npy NOMOLUN TMAPOMETPUYECKOM YCTAHOBKM MU MO MNEPETSHKKE BO3MOXHO TOSBbKO Mpu
Hanu4nn paguomogema gna ceasu ¢ MK.

10.6 MNpodunorpad «Stream Pro», kak npasBumio, MOHTUPYETCA Ha nnaBaTeflbHOM
cpenctee HebonblIMX pa3MepoB, HanMpuMep Ha fioAake, katamapaHe wnu nnotuke. MNpu
MOHTaxe npocdumnorpada «Stream Pro» ronosky patuvka npodwmnorpada crnegyet
YCTaHOBUTb TakK, 4Tobbl yd Ne 3 (CcM. MeTKy Ha Kpato gatyuka) Obin HanpasneH Brnepeq u
nog yrrnom 45° K ueHTpanbHOM NWHUM MNnaBaTenbHOro cpeacrtBa. Takas opueHTaumsa
AaTynka genaeT curHasnbl B KaXgoM Jiydye NpUMepHO OOMHAKOBbLIMU MO 3HAYEHUHD, YTO
yMeHbLUIaeT WymMoBble 3pdeKkTbl, yBennumBaeT aPPeKTUBHOCTb N3MEPEHUI U NO3BOSSET
YMEHbLUNTb OLLUMBOYHYIO OTOPaKoBKY AaHHbIX [1].

10.7 MNpodunorpad «Rio Grande» MOHTUpyeTCHA Ha cyaHe (KkaTepe, noake wu T.4.)
Ha XXeCTKOM KpenneHun 3a 6opTom unu B ero kopnyce. lNpeanoyTeHne cnegyet otaaBath
MOHTaXy npodwmnorpacga B Kopnyce cyaHa, 4Tobbl msbexaTb ero CTOSKHOBEHMUSI C

pasnuyHbIMK NnasarwmnmMmm obbekTamm [2].

11 NMoaroToBKa K BbINONTHEHNIO U3MEPEHUN

11.1 BHewHun ocmoTp

11.1.1 MNpw BHeLHeM ocMoTpe npodusiorpada «Stream Pro» npoBepstoT:
— COOTBETCTBME KOMMMEKTHOCTU Npodusiorpada TeXHNYECKON JOKYyMeHTaLuu;
— ypeTaHOBbl€ MOBEPXHOCTU M3ryyaTensi, Ha KOTOPbIX He JOSMKHO ObITb BbILLEPONH,

3y6u0B, LapanuH Unmn oTcranBaHuim;
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— Kopnyc npodounorpada U ero BHeLHWe MOKPbITUS, Ha KOTOPbIX He OOMMKHO ObiTb
NoBpEXAEHUN;

— paboty KIMK «iPAQ hx2790».

Mepea Havanom paboTbl ¢ npodmnorpadgom «Stream Pro» Takke Heobxoanmo
NpoBepUTb 3aps akKyMynaTopHbiX G6aTtapen, a Takke 6atapen KIK. Ecnu HanpspkeHue
3apsaaa akkymynaTopHbIX 6aTapen MeHblue 12 B, TO MuraeT enTbii CBETOAMOA Ha Kopryce
npocunorpada. Ecnn 3apsa 6atapen KINK meHee 70 %, To cBA3b Yepes «bluetooth» moxeT
nepuoan4eckn HapyLaTbCsa U/Unu He ycTtaHaBnmBaTbCS.

11.1.2 NMpw BHewHeM ocMOTpe npodpurnorpada «Rio Grande» NnpoBepsioT:

— COOTBETCTBUE KOMMMEKTHOCTU Npodhunorpada TeXHNYECKON JOKYMEeHTaL MK,

— ypeTaHoBble MOBEPXHOCTW M3ryyaTensi, Ha KOTOpPbIX HE AOMMKHO ObiTb 3yOLOB,
LaparnuH unm oTcrianBaHum;

— Kopnyc npodwuniorpada U ero BHeLHWe MOKPbITUS, Ha KOTOPbIX He OOMMKHO ObiTb
NnoBpeXAEHUI;

— pa3bemMbl BBOAa/BblBOAA; OHWN HE OOITKHbI UMETb TPEWWH N NU3OTHYTbIX LWUTbIPbKOB.

11.2 Co3pgaHume KaTtanoroB Ans XpaHeHUs AaHHbIX U3MepPeHUn

11.2.1 Ina obpalleHnst K JaHHbIM U3MePEHUI, BbINOSIHEHHBLIX Npodunorpadamu, n
Ans nx ganbHenwen obpaboTkm B MK HeobxoaumMo 3apaHee co3gaTtb Katanorm ¢ MUMeHamm
«M3meperHns RG» (ona npodunorpacda «Rio Grande») un «W3mepeHusa SP» (ons
npocpunorpada «Stream Proy).

11.2.2 BHYTpY cO34aHHbIX KaTanoroB Ans Kaxpgoro rugponormndeckoro nocta (M)
Heob6XxoaMMO opraHM3oBaTh Nanku ¢ MMEHaMu, CoOBNagarLLMMn ¢ NATU3HAYHbIMK kogamu [T1
(«KKKKK»).

[anee, B kaxxgon n3 aTUX Nanok criegyeT co3gaBaTb HOBbIE KaTanory A8 AaHHbIX
N3MEpPEHNIA, BbIMOMHEHHbIX B TEYEHME OAHOrO KaneHgapHoro roga, ¢ UMeHamm 13 YeTbipex
3HaKOB, COOTBETCTBYOLLMMU roay namepenuns («IMTTy).

Takum obpasom, BCe AaHHble U3MEPEHWUN, BbIMOSTHEHHbIX B TEYEHME OOHOro roaa,
AOIMKHbI ObITb pasmelleHbl B kaTanore atoro roga ¢ mmeHem «ITTT». MNpu atom, ana
Ka)Kgoro M3aMepeHust pacxoga BoAdbl, BbIMOMAHEHHOro npodunorpadom «Stream Pro» unu
«Rio Grande», Heob6xoQuMMo co3aaTb CBOK Narky — nanky M3MepeHun.

11.2.3Mpu wncnonb3oBaHun Ans cbopa AaHHbix 1O «WinRiver |l» nporpamma
aBTOMaTUYECKN CO3JaeT nanky And pesynbTaToB U3MEPEHWUA, B UMsSI KOTOPOW npeanaraet

BKMOUMTL «Homep cTaHumm» n «Homep wusmepeHusi». B kayecTBe HOMepa CTaHLuM
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HeobOxoauMMmo 3agatb Homep, coBnagawowmn ¢ kogom M1 «kKKKKKy», a B kayectBe Homepa
n3mMepeHnsa — NopsaKOBLIN HOMEP U3MepeHus pacxoda Boapl («Ni») B Tekywem rogy. Takum
obpaszom nporpammon GyaeT co3gaHa nanka mamepeHunss ¢ umeHem «KKKKK _Ni», ana
pasMeLLeHNst KOTOPOM HEOBXOANMO yKasaTb CrieayoLmi NyTh:

— Uamepernsa RG\KKKKK\ITTT (ana npodunorpadga «Rio Grandey);

— Nameperunsa SP\KKKKK\ITTT (anga npodunorpadga «Stream Pro»).

11.24Tlpn  BbINONHEHUN  U3MepeHun npodunorpacom  «Stream  Pro» ¢
ncnonb3oBaHnem MO «Stream Proy», nanka gns pasmeweHust OaHHbIX W3MEpPEeHUs He
dopmupyetca aBTtomaTudecku. [loatomy nepen kaxabim  usamepeHnem B KIK
pekoMmeHayeTcs co3gasaTb nanky ¢ umeHem tuna « KKKKK_Niy», koTopas B CBOO ovepeab
AomkHa 6biTb pasmeweHa B KIMK B kaTtanore «Project Files». B atom cnyyae pgns
pasmeLleHns nankm ¢ umeHem « KKKKK _Ni» Heobxoammo ykasaTb Crie4yoLmi nyThb:

— NpY Hanuumm kapTbl NamsaTtn («SD Card»):

Storage Card\
RD Instruments\Project Files\Measurements SP\KKKKK\I'TTTMKKKKK _Ni;

— npw oTcyTcTBUM KapTbl namatn B KIK:

iPAQ File Store\
RD Instruments\Project Files\Measurements SP\AKKKKK\[TTTKKKKK_Ni.

11.2.5 na co3gaHns HoBbIx kaTarnoroB B KINK HeobxoamMmo BbINONHUTE creaytoLimne
JencTBus:

— B rmnaBHoOM MeHto KIK, KoTopoe oTKpbIBaeTCA Nocre BbIMOMHEHNA KOMaH4b! «Starty,
3anyctutb nporpammy «FileExplorery;

— B OTKPbIBLLUEMCS OKHe BblbpaTb MeCTO pasMelleHus AaHHbIX uaMepeHus («SD
Card» unu namatb KIK);

— HaxkaB «Menuy oTKpbITb Nporpammy «FileExplorery B npaBoOM HUXHEM Yy SKpaHa;

— BblbpaTtb kKomaHay «New Folder» 1, nonb3ysicb BCMMbIBAKOLLEN KaBMaTypoOWn BHU3Y
3KpaHa, nocneaosaTenbHO Co34aTh Nanku:

Measurements SP\AKKKKK\TTT\KKKKK _Ni.

11.2.6 Npn cosgaHnm wn coxpaHeHun anna KOHurypaumm Kaxgoro HOBOro
N3MepeEHns, BbINONMHEHHOrO npodumnorpadom «Stream Pro» ¢ wucnonb3oBaHuem [10
«Stream Pro», Heo6xoanmo ykasaTb NyThb:

Measurements SP\KKKKK\['TTTKKKKK _Ni.
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12 Mopsaaok BbINONHeHMA namepeHun npodunorpadom «Stream Pro»

12.1 OcHOBHbIe NONOXeHUs

12.1.1 BbinonHeHne n3mepeHuin npodgunorpacgpom «Stream Pro» c
uncrniono3osaHnem KIK u pagnomogema «bluetooth» BbINnonHseTca B cnefyowen
nocrnegoBaTeflbHOCTU:

— BHELLHMI OCMOTpP 1 NPOBEPKa 3apaaKkn akkyMynaTopHbix 6atapen no 11.1;

— yCTaHOBKa AaTbl U BPEMEHMU;

— HacTpouka ceasn mexay N0 «Stream Prox» n KINK, nposepka «bluetoothy;

— 3anyck 10O «Stream Pro» u KIK;

— TecTupoBaHue npodunorpada v BbINOSIHEHNE TeCTa «ABMXKYLLErocs aHay;

— BbINOSIHEHNE paboT NO M3MepPeHUIO pacxoda Boabl;

— OKOH4YaHue paboT u Bbixoa n3 MO «Stream Pro» un KIK.

12.1.2 MNocnepoBaTtenbHOCTb OEUCTBUA MPU BbIMNOMIHEHUN U3MEPEHUN pPacxoaoB
BOAbl C MoOMoLblo npodmnorpada «Stream Pro» nogpobHO M3noXeHa B pykoBOACTBaX
[1], [3]. Monb3oBaTenbLCkMn NHTepdenc Ansa ynpasneHna npodunorpadpom «Stream Pro»

B KIMK moxeT ObITb NpefCcTaBnNeH Kak Ha aHrfIMMCKOM, Tak U Ha PYCCKOM SA3bIKe.

12.2 YcTaHOBKa AaTbl U BpeMeHU

12.2.1 ina koHTponsa faTbl MU BpeMeHM HeobXxoauMO NpOBEepUTb MX YCTAHOBKM B
KIMK, npn HeobxoaMMOCTU YCTAaHOBUTb HYXXHYIKO AaTy U BPeMS, MoSib3yACb HacTpoOMKamu
onepaumoHHon cuctemsbl KK [3].

12.2.2 Caton uenbto Heobxoaumo Ha 3kpaHe KIK BbibpaTb WKOHKY C
n306paxxeHNnem 4acoB M PaCMONOXEHHOW PSAOM HaAMWCbIO, BKMOYalolen CBedeHus B
cnefyouwen nocnefoBaTenbHOCTU: AeHb Hedenu (Nponucklo), Mecsl (Nponucklo), gaty
(undppammn) n rog (umdpamm). YToObI M3MEHUTL ATy U Bpems, HeobxoauMmo OBa pasa
LLENTKHYTb MO UKOHKE C n3obpaxeHnem yacoB. B oTkpbiBlencs Bknagke «Clock & Alarms»
AOIMKEH ObITb BKNIOYEH 3aBUCKMMbIN NepekniovaTtenb psagoM ¢ Hagnucbto « Homey.

[anee cnegyeT 3anonHUTbL CBEAEHMS B TPEX CTPOKax Crnpasa OT 3TON HaAMUCK:

— B NepBOu CTpoke BblbpaTb 13 cnmucka « GMT+3 Moscowy;

— BO BTOPOW CTPOKe, MOJSIb3ysiCb BCMIIbIBAOLEN KNaBUaTypOW, pacrofioXeHHON B
HWKHEN YaCTW 3KpaHa, YCTAHOBWUTb 4acbl, MUHYTbl W CeKyHAbl, NPaBWU/IbHO YKa3aB

NoONoBUHY AHS: «AM» — Ao nonyaHs; «PM» — nocrne nonyaHs;
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-B TpPeTben CTPOKe YCTAHOBUTb HYXHY [aTy, MOMb3ysiCb BCMSbIBAKOLUM
KaneHgapem.

12.2.3 Heobxoanmo KOHTpONMpoBaTb NPaBUNBbHOCTb YCTAHOBKM AaTbl U BPEMEHU

nepen KaxablM M3MepeHMeEM M NOMHUTbL O TOM, YTO OHM cbuBatoTcd, ecnu Batapen KIK

paspsannmCh.

12.3 HacTtpouka cBasun mexnay MO «Stream Pro» u KINK, npoBepka

pagunomopema «bluetooth»

12.3.1 Mpn nepBUYHOM HACTPOMKE CBA3M cnefyeT co3gaTb WMKOHKY ObICTporo
Bbl3oBa paguomogema «bluetooth» Ha akpaHe KIIK, cTtporo cnegyss pekoMmeHOaumsim
pykoBoacTtsa [3].

12.3.2 B panbHenwem, HacTpouka paguomogema «bluetooth» BbInonHseTca B
cnefyoulen nocnenoBaTenbHOCTH:

— BKNIOUNTb NuTaHue «Stream Proy. XXenTtbln cBeTOANO, NOKa3biBaeT, YTO NUTaHue
BKMNIOYEHO M YpPOBEHb 3apsaku 6aTtapen HopmanbHbIM. Ecnn cBetogmon mwuraet, TO
HeobxoauMo 3aMeHnTb BaTtapen «Stream Proy;

— HaxaB Ha 9kpaHe KITK wnkoHKy 6bicTporo Bbi3oBa «bluetooth» BkmOUUTE
pagnomogem «bluetoothy;

— 3anycTutb komaHay «Bluetooth Manager»;

— HaxaTb WKOHKY «bluetooth» u, yoepxuBasa ee, akTMBM3MpoBaTb pPagnoMoaeM
«bluetooth». BeinonHnts komaHgy «Connecty.

Ha ycTtaHoBKy cBs3n paguomopema «bluetooth» TpebyeTcsi HECKONbKO CeEKyHA.
Ecnn cBs3b ycTaHoBneHa ycnewHo, To Ha «Stream Pro» 3aroputcs CUMHUI CBETOOMOA
«bluetoothy.

12.3.3pn BO3HUKHOBEHUM NpobremM coeanHeHusi, HeobxoauMoO NpoBEpPUTb
3apsgky 6atapen KIMK un «Stream Pro». Cnegyer MNOMHUTb, YTO WCMNOMb30OBaHue
pagnomogema «bluetooth» cyuwiectBeHHO yBenuumuBaeT pacxon 6Gatapenm KIK. Ecnu
pagnomogem «bluetooth» He ncnonbdyeTcs, To ero cnegyeT OTKNKOYaTb 4151 COXPAaHHOCTH
3apsiga 6atapen.

12.3.4 OcobeHHocTn HacTtporkn 1O «Stream Pro» u KIMK npuBegeHsl B

pykoBoACTBe nonb3oBartens [3].
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12.4 3anyck MO «Stream Pro» u KINK

12.4.1 Ana 3anycka [1O «Stream Pro» Ha KIMK HeobxogumMo BbINOMAHUTD
cnegyouwine KoMaHabl:

— B rmaBHoM MeHto KIK BbINonMHUTL KOMaHbl: «Start», 3ateMm «Programsy;

— UCMonb3yd MNOJSIOCY MPOKPYTKM B OTKPbIBLUEMCS CMUCKE MporpamMMm Hautu u
3anyctutb 1O «Stream Pro», nocne 3anycka KOTOPOro NosiBUTCA BKNagka «Setupy;

— 3arpyauTtb ansi  KOH(urypauum 3aBOACKMX YCTAHOBOK, nocnegoBaTesnbHO
BbINOMHUB KOMaHAabl: «Setup» n «Configuration Filey;

— ONsl YCTaHOBKM yMoryYaHum «Stream Pro» BbINONHUTL KoMaHay «Factory Default»
n nony4ntb coobuieHme «Factory Defaults Loaded».

12.4.2 MNocneposatenbHOCTb AenctBui npu 3anycke 1O «Stream Pro» Ha KIK

npueefeHbl B PyKOBOACTBE nonb3oBatens [3].

12.5 TectupoBaHue npocdunorpacpa «Stream Pro»

12.5.1 TectpoBaHne npodwunorpada «Stream Pro» BknwyaeTr B cebs
TEeCTMpOBaHMEe coeauHeHus paanomogema «bluetooth» no 12.3 u TecTtupoBaHue
anekTpoHHoro 6nioka ynpaeBneHus npodwmnorpada «Stream Pro». [onyckaeTtcs
BbIMNONHATL TECTUPOBaHME npodunorpada kak Ha BO3gyxe, Tak U B BOLE COrMacHo
pykoBoACTBY nonb3oBatens [3].

12.5.2 [ina npocmnorpada «Stream Pro» cnegyeT BbINONHUTL CTALMOHAPHbIA TECT
Ha 3OdEKT «OBWXKYLLErocs AHa», Tak KaK y Hero HeT MarHUTHoOro komnaca. logpo6bHoe

onucaHune TecTa «ABWXKYLLErocsa AHa» npuBeaeHo B NpunoxexHun B.

12.6 BbinonHeHune paboT No U3MepeHUo pacxoaa Boabl

12.6.1 lNpouecc m3mepeHuss pacxoga Boabl (cbopa AaHHbIX) npodunorpadom
«Stream Pro» pasgensietcs Ha cneaylowme aTansbl:

— KOHpurypupoBaHue (HacTtponka) «Stream Proy;

— NpoBeAEeHNe TecTa «ABWXKYLLErocsi AHa» U BblMUCIIEHNE CKOPOCTU OBWXKEHMUS OHA;

— Ha3Ha4YeHne HavYarbHON U KOHEYHOWN TOYEK AN1S rpaHuL, NOTOKa;

— BbINOSIHEHNE N3mepeHna (cbop AaHHbIX);

— MPOCMOTP «UCTOPUMNY.
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12.6.2 lNepen Ha4yanom BbINOMHEHUS U3MEPEHNIN pacxodoB BoAbl npodurorpagpom
«Stream Pro» Ha KINK Heobxogumo cosgaTb nanku And XpaHeHWsa pes3ynbTaToB
namepeHun no 11.2.

KoHdurypuposaHne «Stream Pro» Bcerga BbINOMHAETCA nepej  Hayanom
namepeHunn. Cnegyet ybeamTbCs, YTO nuUTaHne «Stream Pro» BKMHOYEHO, COEANHEHUE
paguomogema «bluetooth» yctaHoBneHo u dann koHdurypaummn («Configuration File»)
3arpyxeH no 12.4. 3atem Heob6Xx0AMMO M3MEHUTb 3afaHHble MO YMOSYaHUIO 3aBOACKME
HaCTPOMKM KOHUrypaumm u 3Ha4YeHUd napamMeTpoB U3MEpPEHUn CKOPOCTU MOTOKa,
nocrnegoBaTenbHO 3anyckas KomaHabl: «Setup», «Configuration File», «Change Settings».

Mpumepbl okoH KIMK BO Bpems M3MeHeHWs 3HayYeHur napameTpoB WU3MepPEeHUi

npeacrtasrieHbl Ha PUCYyHKe 2.

z@ StreamPro P eF oL 2:45 ° e@ StreamPro 7 e oL 2:a7 9
rEnter Nmb. of Ensembles rEnter Mmb. of Ensembles
average at Edge average at Edge
rEnter Depths and Velocity -rEnter Depths and Velocity
Transducer Depth m Transducer Depth m
Max, Stream Depth 2.100 m Max, Stream Depth m
Max, Stream Vel. 1.000 mjis Max, Stream Vel. mjfs
- Calculated Values Default ——————— -Calculated Values Default 4 rMode
# of Cells [:l # of Cells [:I Lowe
Moise
CeliSize ™ CeliSize ™ D rMode
| Accept | I Cancel ] I Accept | I Cancel I
File Tools Help EI- File Tools Help EIA

PucyHok 2 — OkHa KI1K Bo BpeMsi U3MeHEeHUs1 3HaYeHUI
napameTpoB N3MepPEHUI

lMepeyeHb napameTpoB, KOTopble HeobxoauMmo uameHutb B cpepe MO «Stream
Pro» («Change Settings») nepeg Ha4yanom M3MepeHus:

— «Average at Edge» (4n1cno aHcambnen Ha rpaHNYHbIX BEPTUKansXx);

«Transducer Depth» (3arnybneHve gatymka);

— «Max. Stream Depth» (MakcnmanbHas rnybuHa noToka);

— «Max. Stream Vel» (MakcMmarnbHasi CKOPOCTb NOTOKA);

— «# of Cells» (4Mcno «a4yeek rnyouHbI»);

— «Cell Size» (pas3mep «a4enkun rnyounHbI»).

Ecnn Bo3HMKaeT HeobXoOMMOCTb U3MEHUTb YMCAO U pasmep «syeek rmybuHbI»,
HYXXHO CHATb naxok «Default» n BHeCTM u3MeHeHMs AN BblYUCNAEMbIX 3HAYEHWUI

(«Calculated Valuesy) - oByx nocnegHux napametpos: «# of Cells» n «Cell Size».

19



P 52.08.767-2012

Ana «Stream Pro» makcumanbHOE€ 4YUCIo S4eeK, B KOTOpbIX OyayT BbIMOMHATLCA
n3mepeHuns, yctaHosneHo pasHbiM 20 (cMm. Tabnuuy 1). Pasmep syerikn 6ygeT BbluMCHEH
MO «Stream Pro» nocne BBeAeHUS 3HAYEHUs MakCUManbHOW rNyOuHbl AeneHnem ee Ha
MakcumarnbHoe uucrno siveek (20). lMocne BBeaeHWa Bcex HEOOBXOAMMBIX W3MEHEHWI
cnefyeT BbINONHUTL KOMaHAy «Accept» (NPUHATD).

12.6.3 B ycnoBusix mMenkoBoAbsl, KOrga MakcumanbHasa rnybvHa B M3MepsemMoMm
nonepeyHoM CeYeHUU MeHblle wunM paBHa 1 M, a MakcumarnbHas CKOPOCTb MeHbLUe
0,25 m/c, Ha akpaHe KIK oTobpasuTtca HoBbI pexum «Low Noise Mode» (npaBas 4acTb
pucyHka 2). [Ana Bbibopa 3TOro pexuma, Hago BKMOUUTL (PIaXXOK psaoM C HaanUChbio
«Low Noise Mode».

dann koHdurypaumm HeobxogMMoO COXpaHWTb C MOMOLLbLIO MOcneaoBaTenbHOCTH
KomaHa: «Setup», «Configuration File», «Save Ass».

[na pasmelleHna mn/mnu nepeMmeHoBaHus anna kKoHdurypaumm Heobxoammo
BblbpaTb Bknagkm «Folder» n «Location» (MecTto pasmelleHus). [lepevmeHoBaHue U
pa3smMeLleHne annoB KOHUIrypauumn n nsmepeHun cnegyeT BbINONHATL cornacHo 11.2.

dannam KoHurypauum B nporpamme «Stream Pro» pekomeHayeTcs npucsavBaTtbh
NMeHa, OQHOTUMHbIE C TEMU, KOTOpble hopmupytoTes B nporpamme «WinRiver 11»:

— «KKKKK» (naTru3HayHbIn Kog ruaposiormyeckoro nocra);

«Ni» (HoMep nsmepeHus);

— «NNNt» (HOMep TpaHceKkTa, KOTopbI AobaBnseTcs NporpaMmmMon aBTOMaTUYECKN);

—«[IT-40-MM» (paTta namepeHus).

Takum obpas3om nmeHa annoB KOHUrypaumm MMeroT BUA:

«KKKKK_Ni_NNNt_M-g4-MmM.000».

Mo ymonuaHuio cann KoHdurypaumm coxpaHsieTcs B katanore « My Documentsy, a
drann ¢ JaHHbIMM B Nankax:

— Mpun Hanuuun KkapTbl namaTn («SD Cardy):

Storage Card\RD Instruments\Project Files;
— npw oTcyTCcTBUM KapTbl namatn B KI1K:
IPAQ File Store\RD Instruments\Project Files.

12.6.4 MNepen Havyanom M3MepeHun HeobxoOMMO BbIMOMHUTL TECT «OBUXKYLLErOCS
AHa», 4YTobbl MPOBEPUTbL COCTOSIHME [Ha noToka M m3bexaTb OWWMBOK MpU U3MEepeHUs
CKOpPOCTEN M MepeMelleHus cygHa W, COOTBETCTBEHHO, BbIMUCIIEHUS pacxoda BOAbl.
MogpobHoe onucaHve nocnepoBaTenbHOCTU OEWUCTBMMA  NPWU  BbINOSIHEHUW  TecTa

«OBWXYLLIErocsl IHa» NpuBeaeHo B NpunoxeHun B.
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Ecnn B xoae BbINOMHEHUs1 TecTa 3PdEKT «OABWXKYLLErocsi AHa» YCTaHOBMEH, TO
3HaA4YeHNs] U3MEPEHHbIX PacxodoB BOAbl AOMKHbI ObiTb OTKOPPEKTMPOBAHbI BBOLOM
COOTBETCTBYHOLLEN NOMPaBKW.

12.6.5 B Hayane namepeHun cneayet HanTU NOMOXEHNE rPaHUYHbIX BepTUKanemn y
npasoro (nesoro) 6epera N HasHaAYMTb HAYanbHY N KOHEYHYHO TOYKWU AN rpaHuL NoTokKa.
N3mepeHns crneagyeT HaumHaTtb (3akaH4umBaTb) Kak MOXHO Gnvke kK Gepery, Tak 4ToObl
paccTosiHue 40 Hero no3BOMsfo NPOU3BECTN U3MEPEHUST CKOPOCTEN, MO KpanHeN Mepe, B
ABYX «si4erkax rnyouHbl». MNMpu Hanuyumn y 6epera BepTUKanbHOW CTEHKU pacCcTosiHue [0
9TOW CTEHKM AOSMKHO BbITb HE MeHbLLE rMyBuHbI MOTOKA Yy CTEHKMN.

Ana Toro 4toObl onpefenuTb MNOMOXEHUE TrPaHUYHbIX BepTuUKanem wu npu
KOHUrypmpoBaHumn «Stream Pro» npaBunbHO 3agaTb 3HA4YEHUSI MaKCMManbHbIX ryOuHbI
N CKOPOCTU TeyeHud, HeobxoOuMO BbINOMHUTL TECTOBOE «MUHroBaHwe» 6e3 3anucu
AaHHbIX (CM. pucyHok 3). C aTon Lenbio Heobxoaumo:

— OTOWTM Ha cepefuHy BOAOTOKA (peku, KaHana v T.4.) U 3anycTuTb Nporpammy
«Stream Prov;

— aKTMBM3npoBaThb BKNagky «Testy;

— BbINONHUTb NOCNeaoBaTenbHOCTb KOMaHA: «Instrumenty, «Start Pinging».

Ha akpaHe Bknagku «Test» (pucyHok 3) oTobpasatca pesynbTtaTbl U3MepeHns:

— «Avg.Vel. [m/s]» (cpeaHsis CKOPOCTb NOTOKA);

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

— «Nmb. Good Bins» (KONMYECTBO «XOPOLLNXY» «SAYEEK FMYOUHbI»).

OTN 3Ha4YeHus OBHOBNSAIOTCA NPU KaXKOAOM U3MEHEHUU aHcambns namepeHuin. na
onpegeneHns rpaHNYHbIX BepTukanen y npaBoro (neesoro) 6epera Heob6xoamMmo menneHHo
BeCcTu npodpunorpad «Stream Pro» nepneHOMKynsipHO NOTOKY NO HanpasneHuto Kk 6epery
1N OAHOBPEMEHHO OTCrieXmBaTb 3Ha4YeHUs rmybuH n ckopocten TedeHns. C yMeHbLUEHNEM
rNyOVHbI KONIMYECTBO «XOPOLUUXY» «s4eeK rMyOuHbI» CTaHeT NOCTENEeHHO YMEHbLUATLCS.
Heobxooumo HanWTh Takoe NOSfoXeHWe, Npu KOTOPOM BbIMOSHAKTCA WU3MEpPEeHus, no
KpanHen mepe, B ABYX «A4yenkax rnybuHbl». Hanpmumep, Ha akpaHe KI1K (Bknagka «Test»),
MOKa3aHHOM Ha PUCYHKE 3, YMCIIO «XOPOLUMX» «S4eeK rMyOuHbl» paBHO OBYM.

HangeHHoe mecTo cnegyeT 3admkcupoBaTb, Hanpumep, YCTaHOBUB 34€Cb KOS
(cTon6) nnu nonnaeBokK Ha SIKOpPE, N U3MEPUTb TOYHOE PacCTOsIHME OT BbIOpaHHOM TOYKM A0
ypesa. OTO HayanbHasg Toyka M3MEPEHMs M FpaHMYHaa BepTuKamnb Yy npaBoro (f1eBoro)
Gepera, ona kotopon OGydeT nonyyvyeHa nepsas rpynna AaHHbIX U3mMepeHusi (nepBbii

aHcambnb). Y npoTMBONOMOXHOIo 6Gepera aTy onepauuio crnegyeT NOBTOPUTD.
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rBottom Depth [m]4  rMmb. Good Bins —
0.248 2
File Tools Help gl‘

PucyHok 3 — Bug akpaxa KIK npu 3anycke npoueaypsl «Pinging»
(TecToBOE «NUHrOBaHMEY)

B cnyyae Hannuua y OGepera MepTBOro MNpOCTpaHCTBa, Korga Habnogaetcs
OTCYTCTBME TeYeHWUs BOAbl, U3MEPEHUSA crnegyeT NpoBOAUTb B TOM YacTu MOTOKa, rae
rnybuHa goctaTodHa 4N U3MEPEHNS NO KparHeN Mepe B ABYX «s4Yenkax rinyouHbI».

12.6.6 [ina namepeHns pacxoga BoAabl cnegyeT BbINOMHUTL YeTbipe nepeceveHus
noToka, nony4vMB Takmm o6pa3om YeTbipe 3HayeHus pacxoda BoAbl. OTHocUTenbHOe
OTKINOHEHWe pacxoda BoAbl MO pesynbTaTtaM KaXxaoro U3sMepeHusi OT CpeHero 3HadeHus
He [OOMMKHO BbIXOAUTb 3a npegenbl +5 %. Ecnn 9TO ycnoBuMe He BbIMOMHSAETCS,
HeobXo4MMO BbLINOMHATL MepeceyvyeHns A0 Tex Nop, noka He OyaeT MNony4YeHO 4YeTbipe
N3MepeHNd, OTKNOHEHUS KOTOPbLIX He NnpeBbIcAT 5 %.

12.6.7 lNepen Ha4Yanom mM3amMepeHun (Npu NepBoOM nepeceyvyeHrMr) Hago MOMECTUTb
«Stream Pro» B HayarnbHy0 TOYKY, BbibpaHHyto paHee no 12.6.5.

Bua okoH KIK BO BpemMsi uamepeHusi pacxodoB BoAbl NokasaH Ha pucyHke 4. B 110
«Stream Pro» BblOpaTb Bknagky «Data Collection» (c6op gaHHbIX) U ANA Hayana 3anucu
AaHHbIX  BbINOMHUTL  KOMaHZy «Transect Start»  (Hebonblwon  BepTUKanbHbIN
NPAMOYrofibHUK Ha BKNagke obnactn umdcpposoro otobpaxeHus «Data Collection» — 370
NMHONKATOP XOPOLLMX S4EEK, CM. NPaBY YacTb PUCYHKa 4).

Ha npurnawenne «Enter Edge Distance» (BBeCTM paccTosiHue [O ypesa) B
3aBUCMMOCTWN OT MECTONonoXeHust npodunorpada «Stream Pro» (neeas 4yacTb pUCYHKa
4) cnepyet 3adukcupoBaTb oTMmeTKy «Left Edge» (nesbin 6eper) vnn «Right Edge»
(npaBbI Geper) n 3atem BBECTU M3MepeHHoe paHee no 12.6.5 pacctosiHMe OO ypesa
Gnwkanwero 6epera. Bo BpemMs nepecevyeHUss NOTOKa MporpaMma aBTOMAaTUYECKU

nepeknoyaeT NpaByto U NEBYIO FpaHULbI.
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PucyHok 4 — Bug okoH KIK Bo Bpems nsmepeHns pacxogos BOAbI

Mpodunorpad «Stream Pro» Heobxoanmo yaepXmnBaTtb B Ha4anbHOW TOYKE, Noka
OH 3anucbiBaeT 3ajaHHoe Mpu KOHUIYPUPOBAHUM KONIMHECTBO «XOPOLUMX» aHcambnew
Ha rpaHu4HOn BepTuKanu — «Average at edge» (pucyHok 4). Npn atom, MO «Stream Pro»
BblgaeT coobuweHune: «Taking edge measurements. Hold position» (BbINOAHAKTCA
N3MepeHnsa Ha rpaHuue, yaepxmsamte no3vumnio). PekomeHayemoe 3Ha4yeHue «XOpPOoLUMX»
aHcambnen Ha rpaHuuax — 0ecsTb.

[Mocne 3anucn Bcex «xopoLnx» aHcambrien Ha rpaHnYHbIX BEpTUKansaX, Ha SKkpaHe
KMK nosiutca coobuieHne: «Transect in progress. Move to the far edge»,
npurnawatwuwee HayaTb OBWXKEHWE NepneHAVKYNApHO MNOTOKY. [Burascb OT HavanbHOM
TOYKM cnepyeT MeaneHHo nepemMellatb npodunorpad «Stream Pro» no HanpasneHWUio K
NPOTUBONONOXHOMY Gepery, nnaBHO Habupas CKOpPOCTb, a Y NPOTUBOMNONOXHOrO Bepera,
HanpoTuB, — NOCTENEHHO 3amennss ABmxeHue. Bpemsi nepeceveHns AOMKHO ObiTb He
MeHee Tpex MUHYT Aaxke Ha HeBOonbLLIOK peke.

Korma npodwmnorpag «Stream Pro» AOCTUrHET NPOTMBOMNOMOXHOMO 6Gepera,
cnefyeTt BbINOMHUTE KoMaHay «Transect Stop» (nepeceveHne 3aKOHYUTL), NOcne 4ero
BBECTU paccTosiHue Ao bnuxanwero ypesa no 12.6.5. Haxas «OKy», 4tobbl MO «Stream
Pro» npuHANo BBeAeHHOE pacCcTosiHue, He0BX0ANMMO NoAOXAAaTh BbINOIHEHNS U3MEPEHUIA
AECATN «XOpOoWMX» aHcambnen Tenepb Yyxe Yy MpPOTMBOMNOMNOXHOIO OGepera. [locne
3aBepLueHns naMmepeHnin nosieuTca coobuleHune: «Transect is successfuly (nepeceveHve
BbINOSIHEHO YCMELLHO).

[anee Heobxoaumo cHoBa BbiOpaTb «Transect Start» M NOBTOPUTH M3MEPEHWS
(nepeceyeHns) B NPOTMBOMOSIOXKHOM  HanpasneHuun. [lepeceyeHnsa HeobxoaMMO
NOBTOPATbL OO TeX MNop, Noka He OyaeT MoryYyeHo YeTbipe «XOPOLIMX» U3MEPEHUs C

OTKINOHEHNEM OT CpefHero 3Ha4yeHus pacxoga Boabl He 6onee +5 %.
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12.6.8 Pasgen «History» npegHasHayeH ANA CPaBHEHUS [aHHbIX W3MepeHuin
BbIMOMHEHHbIX nepecevyeHn. [locne BbLINONMHEHUS W 3anucU 4YeTbipex nepeceveHun,
Heob6Xxo4MMO NPoBEpPUTb, MONagalT NN pes3ynbTaTbl M3AMEPEHUS KaXAOro nepeceveHus
(TpaHcekta) B 15 %-HblN MHTEpBan OT BbIYUCIIEHHOIO MO BCEW COBOKYMHOCTU
nepeceyeHUn cpegHero 3HayeHusa pacxoga Bofdbl. Ecnv pacxod, NosfydeHHbI B KaKOM-
nmbo 13 nepeceveHnin, BbIXOOUT 3a 3TU npeaenbl, HeO6XO0AUMO BbIMOMHUTL MOBTOPHbIE
nepeceveHus.

UTOoOGbl MPOCMOTPETH UCTOPMIO  BbBIMOMHEHHBLIX U3MEPEHUN  (MepeceyeHuni),
Heobxoaumo B MeH [10 «Stream Pro»BblbpaTb Bknagky «History». [daHHble Bcex
nepeceveHnn 6yayt otobpaxeHbl B HWXHEW MOMOBMHE Aucnnesd B nopsake ybbiBaHus,
Ha4YMHaa C nocrnegHero nepeceyeHnss B BEPXHEW CTPOKe crnmcka NpokpyTKkU. KOHKpeTHble
nepeceyeHns Moryt fobaBnaTbCA B pacdeT cpefHero pacxoga BoAbl MW yaansaTbCcs U3
Hero NocpeacTBOM YCTAHOBKU UNN CHATUA cbnaxka psagoM C MMeHeM COOTBETCTBYHOLLEro
nepecevyeHuns (TpaHcekTa).

B BepxHen yactu gucnnes otobpaxalTca cpegHMe 3HayYeHusl MOMHOro pacxoaa,
CKOPOCTU PEKU, MOSTHOrO PacCTOSHUSA M MOMHOW Mrowaaun; ux nepepacyeT BbINOSHAETCS
KaXabl pas, Korga OaHHble KOHKPETHOro nepeceyvyeHusi fob6aBnsioTcs K pacyeTty wunu
yaanstTcsa u3 Hero. NMocne HaxaTtus Bknagkm «Transect» Ha gucnnee nosBnsieTcsl CNMcok
nMerLwmnxca d@annoB C AaHHbIMKM nepecevyeHun. BbibpaB HYXHbIM  hansi, MOXHO
NPOCMOTPETb MWTOrOBble [AaHHble AS19 KaX4oro OTKPbITOro dawnna, BKNYas MOfHbIN
pacxon, M3MepeHHbI pacxof, pacxoq crneBa, pacxoq crnpaBa, pacxof CBepXy, pacxon
CHU3Y, MNOMHOE PacCTosAHNE, CPEOHIOK CKOPOCTb 1 MOSHYI0 Nnowab.

12.6.9 bonee getanbHO pesynbTaTbl BbIMOMIHEHHBIX U3MEPEHUN, NpeacTaBieHHble
B TabnuyHoM U rpaduyeckoM BUAE, MOXHO MNPOCMOTPETb, aKTUBM3NPOBAB BKNAAKY
«Playback». C aton uenbto Heobxoaumo BbIbpaTb B MeH0 «File», 3atemM HaxaTb «Load».
Ha pgucnnee nosiBUTCA CNMCOK (pawnos, LOCTYMHbIX Ans BocnpoussedeHus. [locne
Bblbopa HyxHoOro danna cnegyet Haxatb «OK». [MON3yHOK BHM3Yy 3KpaHa MOXHO
ncnonb3oBaTh 4515 NPOKPYTKM AaHHbIX, a koMaHay «Display» ansa nepexoga oT npocMoTpa

Ll,l/ld)pOBOFO npeacTtaslieHnA gaHHbIX K MPOCMOTPY Fpad)l/IKOB.

12.7 OkoH4aHue paboT n Bbixog u3 MO «Stream Pro» mn KIMNK

12.7.1 locne OKOHYaHUS M3MEPEHUN Heobxoaumo BbINTK M3 cpedbl MO «Stream
Pro» n KINK B cnegytowem nopsgke:

— nocnegoBaTeribHO HaXkaTb KoMaHabl: «Filey, «Exit Stream Proy;
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— BbIKMOYNTb pagnomogem «bluetooth», HaxkaB Ha MKOHKY B OKHe « Today»;
— BblkounTb KK 1 npodunorpad «Stream Proy.
12.7.2 MNocnegoBaTenbHOCTb AeNCTBUN nNpu Bbixoge m3 cpegbl MO «Stream Pro»

npueeeHbl B PyKOBOACTBE nonb3oBatens [3].

12.8 OcobeHHOCTU n3mepeHun ¢ ucnonbsoBaHuem MO «WinRiver II»

12.8.1 MNpodunorpad «Stream Pro» MoxeT paboTaTb HenocpeactBeHHo ¢ [10
«WinRiver ll». na atoro Heob6xoAuMMO MCMNofb3oBaTb €ro C HOYTOYKOM, OCHAaLLEHHbIM
nHtepdericom «bluetooth». 310 MoXeT GbITb BCTPOEHHbIN pagnomoaem «bluetoothy, kak
Hanpumep, B HOyTOyke «Panasonic», wnn BHewHwun pagnomogeM «bluetooth», kak
Hanpumep, «Parani SD1000», KoTopbIN NogkrntoyaeTca Yyepes nocnegosatenbHbii COM
unn USB-nopt. Ecnm B T1K otcytctByer COM-nopT, Heob6xoauMmo UCMNONb30BaTb
apantepbl USB Ha COM-nopT.

Paborta npodmnorpada «Stream Pro» un NO «WinRiver Il» ¢ ncnonb3oBaHnem
HoyTOyka u pagmomogema «bluetooth» BoamoxxHa B AByX BapuaHTax:

— npodunorpach «Stream Pro» w©n HOytbyk C MNOAOKIMOYEHHLIM  BHELUHUM
pagvomMoaemom;

— npodpuniorpac «Stream Pro» n HoOyTOyk co BCTpOEHHbIM «bluetoothy.

12.8.2 BbIinonHeHne n3amepeHnin pacxogoB Boabl npodunorpadgom «Stream Pro» un
MO «WinRiver Il» pekomeHgyeTca B crnydasx, korga ucnonb3oBaHne KK HeBO3MOXHO
Unn 3aTpygHeHo, Hanpumep, Npu SPKoM ocBeLeHn (NPU «Crenom» dKpaHe), OTCYTCTBUM
BO3MOXHOCTK yaobHon n 6e3onacHon pabotbl ¢ KMNK B niogke n 1. 4. C Apyron CTOPOHBI,
ncnonb3oBaHne Bmecto KK HoyTbyka no3BoOndeT norHee u geTanbHee aHanuM3MpoBaTb
n3MepeHHble pacxodbl Boabl M obecneymBaeT 6Gonbline BO3MOXHOCTU BU3YyarbHOMO
npegcrasnenus pesynstaTtos ¢ nomoubto MO «WinRiver [I» B npouecce namepeHums.

12.8.3 lNocnegoBaTenbHOCTb  AEUCTBUM  NpU  NoaknyeHun  npodomnorpada
«Stream Pro» k HOyTOyKy cO BCTpOEHHbIM «bluetooth» wmnu BHewHuM pagmnomomemom
npueBegeHa B npunoxeHun b, a meToamka BbINOMHEHUS M3MepeHun ¢ nomowbio 1O

«WinRiver lI» — B pasgene 13.
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13 NMopsaaok BbINnonHeHMA namepeHun npodunorpadom «Rio Grande»

13.1 OCHOBHbIEe NONOXEeHUA

13.1.1 BbeinonHeHne namepeHun npodunorpadom «Rio Grande» ocyliectsnsieTcs
B criegytoLlen nocnegoBaTeribHOCTH:

— BHeLWwHun ocmoTp no 11.1.2;

— HacTpowuika ceasn MO «WinRiver lI» ¢ npodunorpacgom «Rio Grande;

— TecTupoBaHue npodunorpacda n kanmbposka MarHUTHOro KoMnaca;

— co3gaHune gpanna nsmMepeHuni;

— BbINOSIHEHWNE TECTa «ABWXKYLLEroCcsa AHAY;

— npoBefeHne paboT No N3MepeHUo pacxona Boabl;

— OKOH4YaHue paboT u Bbixoa n3 MO «Rio Grande».

13.1.2 OcobeHHocTn HacTponku MO «WinRiver lI» n npodunorpada «Rio Grande»
npuBegeHbl B pykoBoacTBe nosib3oBaTens [4]. [lNMonb3oBatenbckum wuHTepdgenc [10

«WinRiver lI» npeacTaBneH Ha pycCKOM A3blKe.

13.2 YnpaBneHue npodunorpacpom «Rio Grande» ¢ nomouwbto MO

«WinRiver Il»

13.2.1 MNocne 3anycka nporpamma «WinRiver |I» co3pgaeT paboyee npocTpaHCTBO,
KoTopoe npeacTtaBnseT cobon Habop okoH Ha akpaHe (K, KoTopble MOXHO BbLICTPOUTb U
nogorHatb MO pa3Mepy B COOTBETCTBUM C MpeanovTeHnamu nonb3oBartens. B npouecce
N3MEePEeHUN MOXHO 3a4aTb CTOSbKO OKOH, CKOSTIbKO HEOBX0aUMO.

Ha rnaBHom akpaHe «WinRiver ll», cosgaBaembiM No ymonyaHuio, npeacTaBeHbl
cnegyrowne naHenn okoH (PUCYHOK 5):

— «KoHTponb N3mepeHus»,

— «[pochunb NHTEHCMBHOCTUY,

— «MyTtb CyagHa ¢ Bektopamuny,

— «KoHTyp CkopocTtun»,

— «CocTtaBHaga Tabnuua».

OnepaTop ynpaBngeT NpoLeccoM M3MEpPEHUs1 pacxO4oB BoAbl npodunorpacgom
«Rio Grande» n ¢ nomouwbto 3agaHusa komang «WinRiver II» B gananorosom pexunme c lMK.

MNMepeyeHb Bcex HEOOX0AUMbIX KOMaHA NPeACcTaBreH B pykoBoacTee [6].
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PucyHok 5 — 'maBHbIn akpaH nporpammbl «WinRiver 11»

Hanpumep, nocnepoBaTernibHO MCMNOMb3yst KOMaHnabl «Bua», «Tabnuubl» MOXHO
AOMNOMNHUTENBHO OTKPbITb MaHenu OkoH: «Tabnuua 3emna BenuunHa Ckopoctn un

HanpasneHus 1» (pucyHok 6) n «Csogka Pacxoga» (pUCyHOK 7).

L= Tabnuua 3emns Benmumna Cropoctm v HanpaeBnenmsas 1 - .. @@@
MmyGuHa CrKopocTe (IMfs] o Pacxoa, fe
[m] Ben Hanp[’] Beepx Owwnbka [msfs]

0.40 0.236 164.5 0.000 0.000 100 0.001 =

0.45 0.211 158.2 0.007 -0.027 100 0.001

0.50 0.239 161.7 -0.004 -0.005 100 0.001 g

0.55 0.240 159.5 -0.005 -0.016 100 0.001

0.60 0.237 161.3 -0.007 0.000 100 0.001

0.65 0.244 163.6 -0.001 0.002 100 0.001

0.70 0.244 160.6 -0.003 0.001 100 0.001

0.75 0.200 161.5 0.004 -0.025 100 0.001

0.80 0.225 158.0 -0.008 -0.0086 100 0.001

0.85 0.225 154.1 -0.005 -0.031 100 0.001

0.90 0.231 161.9 -0.008 -0.006 100 0.001

0. 95| MNMINOX0O NMNOXO NNOXO MNMMNOXO | NNoXo | Nnnnoxo =
—ecie e it

PucyHok 6 — OkHo Tabnuubl « Tabnuua 3emna BennumHa CkopocTtu n
HanpaBsneHus 1»
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='= Crogka Pacxopa - TRDI

Pacx Huza Nes Pacx Nes Pacer Mpag.Pacx Mpas Pacer Wnpuna Cym Mnowy Pacx/Mnowy
m¥s m¥/s m m¥s m m m? 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 2242 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

<= Ceoaxa Pacxopa - TRDI

Crop. Boae! Crop Moroxa Hanp.Moroka Bpema Kon Anwrens Mepe. Axc Mocn. Axc CropoctHas

m/s m/s ¢ s Mpueazka

0.059 0.152 164.06 10:35:24 364.40 75 370 Mpue: AC

0.063 0.155 167.10 10:41:52 342.16 407 684 Mpue: IC

0.064 0.156 165.92 10:48:24 350.82 M7 1001 Mpue: AC

0.059 0.158 167.74 10:55:00 374.28 1019 1322 Mpue: [IC

0.061 0.155

0.002 0.003

0.04 0.02

<~ Ceopgxa Pacxoga - TRDI

Tpaxcekr Hau Beper Hen Asc Bpewma Hau Cym Pacx APacxona Pacx Bepxa Wamep Pacx
mb/s % m/s m¥s
sestra001 Nesem 296 10:29:20 3.365 -2.44 1.383 1.480
sestra002 Mpasoi 278 10:36:10 3.381 -1.99 1.375 1.446
sestra003 Neesiit 285 10:42:33 3.503 1.54 1.389 1.504
sestra004 Mpaseii 304 10:48:46 3.549 2.88 1.407 1.481
Cpeanee 290 3.449 0.00 1.388 1.478
Cpea.xsap.Orkn. 12 0.090 2.62 0.014 0.024
Cp.ks.Otxn./ICpea.| 0.04 0.03 0.00 0.01 0.02
< b

PucyHok 7 — OkHa Tabnmuy «Ceogka Pacxoga»

13.2.2 lNpun nepBoHayanbHOM 3anycke npodunorpad «Rio Grande» Heobxogmmo
noagcoeaMHnTb K B6artapee nutanms u MK cornacHo pykoBoacTBy nonb3oBatens [4], a
3atem cnegyet HacTpouTb cBsa3b [10 «WinRiver II» ¢ npodunorpadom.

13.2.3 Ina HacTpoviku cBsA3n € npodunorpacdom Heobxogumo 3anyctutb [10
«WinRiver lI» n BblGpaTb B MeHIO «YCTaHOBKM», 4YTOObI OTKPbITb AMANOroBOe€ OKHO
«CBa3b». [Janee, 4Tobbl pacKpbiTb CNNUCOK YCTPOMCTB, C KOTOPbIMM BO3MOXHa YCTaHOBKA
CBA3N, B OTKpbIBLLUEMCHA OkHe «[nanor KoHdurypauun Ceasu» Bblbpate «Read Serial Raw
ADCP Data»; ganee BbibpaTb nocrnegoBaternbHbli nopT «ADCP Serial Port» (pucyHok 8),

nocrne 4ero BbINOJTHUTb KOMaHAy «YcTaHoBKa.

- Section by Section - Teledyne RD {nstrumenis

c RN T TRl e T - o Y

| =iz Pacxosna Paccroanim, 1 - T |~ |211X
Facsten mo Paccresumn
Myteaia ——F,

= [B RAead Serial Raw ADCF Data

B Mopr: ADCP Serial Post Ycranoess Yeranoriy Ceprinoh Canay
El Yerponcten: ADCP Device Diver Res

& WrcTpymesr: ADCP Instuement HrraHooka MeTanoain Caezin _
Mopr Cesom oM 1 -
man““ CHopocTE 600 -

[ Saane Sy 3
HETHOCTE [ |
CronfTe: 1 -
< »

PucyHok 8 — YcTtaHoBka cBasu 0 «WinRiver |I» ¢ npodunorpadom «Rio Grande»
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Otkpoetca pguanoroBoe OKHO «YcTaHoBku CepunHon CBA3n», B  KOTOPOM
Heobxogmmo Bblbpate COM-nopT, (06b14HO aTO COM1); 3agaTb napameTpbl: « CKOPOCTb»
(ckopocTb nepegaun gaHHbix) — 9600 6ut/c (No ymondaHwuto); «butbl JaHHbIX» — «8»;
«YeTHOCTb» — «HEeT»; «CTonouTbl» — «1».

13.2.4 3aBoackaa yCTaHOBKa CKOPOCTM Mepedayn [[aHHbiX (MO YMOSYaHuio)
npodunorpacda «Rio Grande» cocrtaBnser 9600 6ut/c, ogHako npodoumnorpad MoXeT
OblTb HacTpoeH Ha nogkrntoyeHne co ckopoctamum ot 300 go 135200 6ut/c. YTO6LI
M3MEHUTb CKOPOCTb Nepefdayn [[aHHbIX, HeobxoOMMO BOCMOSb30BaTbCA MNPOrpamMmon
«BBTalk» B cooTBeTCTBUM C pyKOBOACTBOM [4].

Ana NpuHATMA 3a4aHHbIX YCTAHOBOK HEOOXOAMMO HaxaTb KomaHgy «OK», B 3TOM
cnyyae MO «WinRiver |l» 3anoMHUT HacTporikm n BygeT Mcnonb3oBaTh MX Kaxabl pas
npw 3anycke.

13.2.5 na 3arpysku nonb3oBatenbckon KoHdurypauumn 10O  «WinRiver |I»
HeoOXoOUMO  BbINOSMHUTL  Credylwy  nocnefoBaTenibHOCTb  koMaHg:  «Panny,

«CowcTBar, «3arpy3uTb ocn. Pab. NMpoc. npu 3anycke» (pucyHok 9).

Obwan Kpudurypauwus
= Ceoncrea s INET =
@ PosnEea A% Faiine Patounx MNpoctpancre

& Dbiiian Kpiguryoa 2ampy=uTe Nocn. Pas. Mpoc. npu 2anycke
[] Asto. Coxparmte Pas. Mpoc. npu Sakpeiniau
[] CoxparmTe Vizsmep. & Padouem MNpocmo.

[[] 2arpysute Crasaspmisiz Bua Sxpana

Yeorancer Macreps Wsrepermin

[[] Cepociite Macrep Ha CranaapTs

Moxazars OanHse

[] Mpit Farpysxke Panne Moxoarsx Oarnsx

[ OK ][ OTreHa ]

PucyHok 9 — 3arpyska nonb3oBatenbckon KoHpurypaumm «WinRiver 11»

13.3 NMogroroBka npodunorpada «Rio Grande» k paboTe

13.3.1 Onga Toro, 4tobbl y6eauTbcst B roTOBHOCTU npodounorpada «Rio Grande» k
HopManbHOW paboTe B MOMEBbIX YCMOBUAX, OOMMKHbI ObITb NpoBefeHbl UCMbITaHUS B
ycnosuax nabopatopun (odmca) B COOTBETCTBMM C pykoBoacTBamu [2], [4]. WcnbiTaHus
«Rio Grande» B nabopaTOpHbIX YCIOBUAX 3aKNO4aloTCA B €ro TeCTUPOBaHWUMU, YCTaHOBKE

4acoB U KaJ'II/I6DOBKe KoMMnaca.
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13.3.2 TectnpoaHue npodunorpada «Rio Grande» BbinonHaeTca ¢ nomoLubto 1O
«WinRiver ll». C 3Toii Uenbild B MEHIO «C6op» Heobxoaumo 3anycTuTb KOMaHay
«[posectn Tect AAMT».

PesynbTaTtbl TecTupoBaHuna coxpaHatoTca Ha K u dpukempyrotca B okHe «KOHTpoOnb
N3mepeHus» n B TekcTtoBoMm paunne «Pesynbtat TecTtar.

13.3.3 YcTaHoBka 4YacoB «Rio Grande» BbinonHsaeTcs ¢ nomoubto MO «WinRiver 11»
(c ncnonbsosaHmem cuctemHoro spemeru NK) B pexume gunanora. [Ins ycTaHOBKM 4acoBs
Heobxoaumo B nogmeHto «Cbop» BbibpaTb KOMaHay «YcTaHoBUTbL Yackl ALMNT» 1 HaxaTb
«OK».

13.3.4 KanubpoBka (perynMpoBka) MarHUTHOro komnaca gnst npogunorpaga «Rio
Grande» BbINOMHAETCA B KaXdOM rMOPOMETPUYECKOM CTBOpPE U Ans BCEX Crnocobos
MOHTaxa no 8.2.

lMepen npoBedeHMeEM TecTa «OBWXKYLLErocs AHa» Bcerga crnenyet BbIMNOMHATH
KanubpoBKy Kommnaca, MHaye TeCT [MOKaxeT oWwnboyHble pesynbtatbl. [logpobHee

MeToaunKa KaJ'II/I6pOBKI/I KOMnNaca npmnBeaeHa B npuinoxeHumn A.

13.4 Co3pgaHue channa namepeHnmn

13.4.1T10 «WinRiver ll» (13.4.2) B AnanoroBoM okHe «[unanor YcTaHOBKW»
(pucyHok 10) cospgaeT avn U3MEPEHU C pacLUMPEHUEM «*.mmt», coaepKaLinm
MHdOpPMaLMIO MO KOHGUIypaumm U KOHTPOIO KadecTBa.

13.4.2 Ina co3paHus hanna namepeHus B 4ManoroBoM pexumme B MeHo «dDann»
MO «WinRiver Il» Heobxogumo BbiOpaTh KoMaHgy «Hosoe MamepeHue» ns 3anycka B
OKHe «duanor YcraHoBku» nocnegoBaTenbHOCTM OManoroBbiX OKOH MNpOrpamMmbl
«Mactep UamepeHuiny, KoTOpas co3gaeT y3en KOHgurypauum u B OManoroBoM pexume
no3BosisieT BBECTM MHGopMauuto, Tpebyemyro Ona npousBoacTtBa uamepeHun. [locne
3anycka nporpammbl «Mactep W3mepeHui»  nocrnegoBaTenbHO B pexume guanora
(kaxxgoe cnepyloulee OuanoroBoe OKHO OTKPbIBAEeTCs MNOCMe BbIMNOMHEHUS KOMaHAbI
«[danee») HeobxoanMmo BBecCTM OaHHble 06 y4vacTke («MHopmaums o6 Yuactker») u
penTuHrosyto nHgpopmaumto («MHpopmaums OueHkn»).

13.4.3 Ha cnepytouwem ware B okHe «dnanor KoHdurypaummy» Heobxoanumo:

— NpPOBEPUTL CBSA3b M aBTOONpeaeneHue npodunorpada;

— BHECTM BenuumHy 3arnybneHua gatyuka (gns «Rio Grande» — 0,07 m, ansa

«Stream Pro» — 0,05 m);

" TeCT OOMKeH BbINOMHATLCS, KOraa Npubop HaXoAUTCS B HEMOABWXHON BOAE.
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— BbICTaBUTb MaKCUMaribHy0 rnyouHy;

— NpMBNN3NTENBHO BbLICTAaBUTb MaKCUManbHYK CKOPOCTb MOTOKA M MakCUMasibHYHO
CKOPOCTb NOAKK, KOTOpasi He A0SPKHA NpeBbIwaTb CKOPOCTU NOTOKA;

— yKasaTb TUN rPYHTOB AHa (BbIOpaTb U3 NPeanoXeHHOro Cnucka);

— BblbpaTb pPeXUM CrEXEHUSA 3a HOM («pexum gHax: 5, 7 nnn «ABTO»)

— BblGpaTb pexunm npocmnmpoBaHusa Boabl («pexum Bogbi»: 1, 13 nnn «ABTo»);

— NpOBEPUTb N NpU HEOHXOOMMOCTN OTKOPPEKTUPOBATL NapamMeTpbl, 3a4aHHble AN
pacyeTa 3HayeHW pacxodoB B Heumsmepsembix obnactsax, B TOM u4ucne: crnocob
3KCTpanondauum npu pacyeTe pacxofoB «Bepxa» U «HWU3a»; KOIPMUUMEHT CTeneHHOMn
3aBMCUMOCTWN pacrnpefeneHns CKOpoCTen Ha BepTuKanu; Ko3Id@UUUeHTbl Npu pacyeTe
pacxofoB «eBOro Kpasi» U «NpaBoro Kpas»;

— YCTaHOBWUTb KONMWYECTBO HEOOXOOMMBLIX MUMHIOB AN rpaHWYHbIX (GeperoBbix)
aHcambnen («IMuHrn no Kpato»). Pekomengyemoe 3HaveHne — 10.

Mporpamma «WinRiver Il» aBToMmaTn4eckn cosgaeT nanky ans pasmeLieHmusi HOBOro
n3MepeHus 1 npegnaraeT BKNOUUTL B UMmA annoB mnamepeHus «Homep CtaHumm» u
«Homep M3mepeHuns». Heobxogmmo, 4Tobbl MMs nanke Obino NpucBoeHo cornacHo 11.2.

13.4.4 lanee B AananoroBoM okHe «MeHio HaumeHoBaHuin» (pucyHok 10)
Heo6Xxo4MMO 3anonHNUTL NO3ULMN B COOTBETCTBUMN CO CNeayowmMMm peKOMEHAAUNAMN:

—yKasatb, YTO B MMeHM parna [OMmKeH WCNOoNb30BaTbCA MPedUKC, BKMNHOYMB
dnaxok pagom ¢ Haanucero «Ucn. lNpedukey;

— B none «[lpedukc NMmenn ®annax» sanncatb kog IT1;

— NpoBEepUTb, Kak chopmMmpoBanocb MMsi nanku ana cbopa nHgpopmauumn n ykasatb
MECTO ee XpaHeHusl. 3gecb HeobXoAMMO U3MEHUTb MECTO XpaHeHus AdaHHbIx. C aTomn
uenbto cnegyeTt HaxaTb koMaHgy «O6G3o0p» M nocnegoBaTenbHO co3daTh Nankuv Ans
xpaHeHus pAaHHbix: «M3mepenna RG\KKKKK\ITTT» (nanka u3MepeHuss C UMEHEM
«KKKKK_Ni» MO «WinRiver II» 6ygeTt cosgaHa aBToMaTuyeckn);

— BBECTM HOMep nepeceyeHns (TpaHcekTa) «Nt», Hanpumep, Homep 1;

— yKasaTtb, YTO B UMeHa (hannoB JOMmKHa ObiTb BKNOYEHa gaTa, NOCTaBMB OTMETKY
B nepekntoyaTtene «Kpatko (M-MM-40)»;

— yKasaTb, KakoW pasgenurenb [OOMKEeH MCnosfb3oBaTbCsa B MMeHax annos,
Hanpumep «llogyepk».

B pesynbTaTe B npouecce u3MepeHUn ANA Kaxaoro nepecedeHvst (TpaHcekTa)
OyayT bopmmpoBaTbes annbl C UMEHAMM:

«KKKKK_Ni_NNNt_IMn-ga-mMmm.pPDO».

Mo HoMep nepeceyeHus (TpaHceKTa) B UMeHM (hainna oTBoANTCA 3 NO3MLNN.
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PucyHok 10 — CosgaHue panna namepenun B nporpamme «WinRiver [I».

13.4.5 B cnepywouwem okHe «[1pocMOTp KOMaHA», OTKpbIBAKOLLEMCA NO KOMaHae
«[aneey, otobpaxatTcs Tpm ctonbua ¢ KoMaHgaMu:

— oMKCUpPOBaHHbIE KOMaHAbI, KOTOPbIE MOCLIIATCA BCEraa;

— KOMaHAbl MacTepa UM3MepeHur, KoTopble (opMupylOTCAs B npouecce
KOH(pUIryprMpOoBaHUS 1 NOCLINIATCA Nocne PUKCUPOBaHHbIX;

— MOSb30BaTENbCKNE KOMaHAbl NOCLINAKTCA NOCNeAHUMM, eCIN OHW 3a4aHbl.

13.4.6 B nocnegHem gnanoroBom okHe «CBoaka» («[uanor YctaHoBkuny, «MacTtep
N3MEPEHNN») MOXHO NPOBEPUTb BCE 3adaHHble napameTpbl U3MEpPeHWd K pacdeTa
pacxoga BOAbl, MOCfe 4ero BbINONHUTL KoMaHngy «[loToBox». ®dann wmnamMepeHun,

BKNtovaowmnm srknagky «lonesas KoHdurypaumay, cosgaH.

13.5 3apgaHue peXXMMoB crexeHusi 3a AHOM U npodunNMpoBaHusi BoAbI

13.5.1 PasnuyHble pexumbl NpoUIMpoBaHUS BOAbl W  CIEXEeHus 3a [OHOM
crneumanbHO paspaboTaHbl And Toro, 4ToObl MMETb BO3MOXHOCTb U3MEHATb PEXUMbI
NOCbISIKM N 06pPabOTKM aKyCTUYECKUX CUrHanoB B 3aBUCMMOCTU OT YCIOBUA U3MEPEHUS B
pasnuYHbIX BOOOTOKAaX.

13.5.2B MO «WinRiver Il» npeaycmMoTpeHa BO3MOXHOCTb 3afdaHus pexuma
«Auto», Kkorga Bblbop pexnma B npouecce n3mepeHns ocyLLeCTBSETCS aBTOMaTUYeCKU B
3aBMCUMOCTU OT CKOPOCTM TeydeHuss n rmybuHbl notoka. 3agjaHve pexuma «Auto» He
Bcerga npuBOAUT K XOPOLWWM pesyrbTatam, No3TOMYy Npu 3aJaHuUN PEXMMOB «AHa» U

«BOAObI» cneayeT NPUAEePXKUBATbLCA CrieayloLnX NpaBun:
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— ans npodunupoBaHns npu rnybuHax ot 0,3 M pekoMeHOyeTcs yCTaHOBUTb
«PEXMM [OHa», PaBHbIA «7»; PeXnm NpPodPuUIMpoBaHnUs BoAbl YCTAHOBUTb, paBHbIM « 13»
unu «1»;

— ONsi OTHOCUTENBbHO MELSEHHbIX U MENKUX BOAOTOKOB C rnybuHom Ao 4 m n co
CKOPOCTbIO TeYeHUs MeHee 1 M/c cnefyeT 3a4aBaTh «PeXVM BOAbI», PaBHbIA «13»;

— ana 6onblimx rnybuH KU CKOPOCTEN PeEKOMeHAyeTCs 3ajaBaTb «PEXMM BOLAbI»
paBHbIN «1»;

—B 0coObIXx cny4asx, Korga HeobOXoOUMO BpPYYHYK 3ajaTb pasMep «s4veek
rnyGuHbI», BO3MOXHO WCMOMb30BaHME pexuma «1» ¢ nonb3oBaTeNIbCKUMU KOMaHOAMW:

«WS» - 3agaHune pasmepa a4enkm n « WN» — Konm4ecTtBo s4eek rnybuHbl cornacHo [4].

13.6 BbinonHeHne TecTa «ABUXYLLUErocsa AHa»

13.6.1 Onsa npodunorpada «Rio Grande» cnefyeTt BbIMOMHUTL NETNEBOM TECT Ha
adppekT «aBmxyLwerocs gHax». NogpobHO anropuTM BbIMOMHEHUSA TecTa «ABUXYLLErocs
AHa» onucaH B NpunoxeHuu B.

13.6.2 BoinonHeHne TecTa «OBWXYLLErocss AHa» OCYLeCTBAAeTCd C MNOMOLLbIO
ANanoroBoro pexuma v nocriegoBaTesnibHOCTU criegyrowmx komaHa: «Cbop», «HavaTb
Mocbiky [MuHroB». Ha KoOpoTKoe BpemMsi MOSIBUTCHA KypHan KoMaHg W npouecc
nporpaMmmupoBaHus npocunorpada. B npasom yrny nossutcs okHo «KoHTponbCoopa» u
B HeMm «CoctosHme AATI — NOYT MAHTN». [anee cneayet BbibpaTb komaHay: «Bbibop

TecTta [iBuxyLierocs gHay.

13.7 BbinonHeHue paboT no namepeHuo pacxona Boabl

13.7.1 lNepen Hayanom U3MepeHusi HeobBXoaUMO BbIMOMHUTL Te Xe npouenypsbl,
Kakne BbINOMHATCA nepen Hayanom uamepeHus npocdunorpagom «Stream Prox», a
WMEHHO: TEeCTOBOE MWHrOBaHWe ONs OLEHKU MakCMMasibHOW CKOPOCTW M MaKCMMasribHOW
rnyOuvHbl; onpeaenuTb NOMOXEHNE rpaHNYHbIX BEpTUKanen.

KomaHgbl ynpaeneHnsa npoueccoM U3MepeHusa pacxofa Boabl (cbopa AaHHbIX) B
nporpamme «WinRiver [I» cocpegotoyeHsl B MeHo «Coop».

13.7.2 lNpouecc usMmepeHus cnegyet HavaTb C KomaHabl «Hayatb [locbinky

MuHros» (F4)*. Y6eguBwmnce, Yto B okHe «KoHTponbCbopa» nosisunucb Hagnucn « WOET

Mpy GonblumMx rnyouHax WM BbICOKMX CKOPOCTSIX, Korga npousBedeHue rnyOuHbl Ha
CKOPOCTb MOTOKa Gonblie eauHULbI, pexunm «13» He paboTaeT 1 3afaBaTh ero Henb3s.
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3AMUCby», «MOYT MWUHIN» (pucyHok 11, cnesa), cnegyeT HayaTb WU3MEPEHME MO
komaHge «HavaTtb TpaHcekT» (F5). Ha akpaHe nosiButcs guanoroBoe OKHO «HauvaTb
TpaHcekT», B KOTOpPOM HeobxoaMmo BBeCTM nonoxeHne 6Gepera («JleBbii» unnn
«lMpaBbI») MO OTHOLWIEHMIO K TEYEHWIO MOTOKa M paccTosHWe A0 Grnvkanwero ypesa
(pycyHok 11, NO UEeHTPY).

13.7.3 B rpaHnyHOn TOuke Heobxooumo BbigepaTb Aatumk «Rio Grande» pgo
NonyyYeHnss OecaTn XOpoLUMX aHcaMbnemn mMaMepeHuin, Nocne Yero HavyaTtb MeOSIEHHO U
paBHOMEPHO MepeMeLlaTtbCs MNonepek TeYeHWa K  MpOTMBOMOMOXHOMY  Bepery,
HenpepbIBHO BO BpeMda nepecevyeHnss oTcnexuBas coobuwenus: «UOET 3AMNUCby,
«ayYT MUHTU».

Mo xoay w3MepeHna HeobxoauMmMo OTCnexumBaTb MHGPOPMaUMO B OKHE
«KoHTponbC6opa» (pucyHok 11, cneBa) U OaHHble U3MEPEHUs CKOPOCTEN no Tabnuue
CKOPOCTU 1 HanpasneHnsa TeYEHNs B suenkax (PUCYHOK 6). Bpemsa nepecedeHuns notoka He
AOJTDKHO BbITb MeHee 3 MyH. CKOpoCTb nepemelleHunst cygHa (gatymka «Rio Grande») He

OOJPKHa rnpesBbillaTb CKOPOCTU NMOTOKA.

Havarb, TpaHcexr 3aronymte TpaHcext

PdCCTOﬂHHc (Ot Eepera

cho,qHue [laHHsie MnET 3A|'|MC '
Cocroanne AQMT MﬂYT MAHIN fj m

Paccrosnue Ot Bepera

Eeper (F2 - Mepexriowns)

®Neesi O Mpassit -

PucyHok 11 — KoHTposnb cbopa gaHHbIX 1 3anncCb pacCTOSHUW 40 ype30B
B Hayane n KoHUe nepeceveHns (TpaHcekTbl)

Mpunbnmxaacb K KOHEYHOW TOYKE MEepeceydYeHns (TpaHcekTa) y NPOTUBOMONOXHOIO
Oepera Heobxoanmo 3amegnuTb ABUXeHue. [JoCTUrHyB 3apaHee HaMe4yeHHOW KOHEYHOW
TOYKM OCTaAHOBWUTb OBWXEHWE, OTCNeXmBas HageXHOCTb BbINOSHEHUA U3MEPEHUN B ABYX
BEPXHUX «AYenkax rnybuHbl» 1, Haxo4saCb B 3TOM NO3ULMKN, AOXOATbCHA, Noka He OyayT
3anucaHbl gecatb 6eperoBbix aHcambnen. locne 4ero OCTaHOBUTL 3anMUCb KOMaHOOM
«3akoHunTb TpaHcekT» (F5). Ha akpaHe K noaBuTcs AnanoroBoe OKHO «3aKOHYUTb
TpaHcekT» (pucyHok 11, cnpaga), B KOTOPOM HEOHXOAMMO 3anmncaTb pacCTosiHME 40 ypesa

Gnuxanwero Gepera.

" B ckobkax ykasaHbl 6bICTpbIe Knasuwm knasuaTypsi K.
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13.7.4 BbinonHmMB 4eTbipe namepeHns (no Ase napbl n3aMepeHnn Tyaga n obpartHo),
Heob6xo4MMO nNpoaHanu3npoBaTb pesynbTaTbl M3MepeHun no Bknagke «Ceogka Pacxoga»
(pncyHok 7). OTKNOHEHWE pacxoda Kaxaoro nepeceveHust (TpaHCEKTbl) OT BbIMUCIIEHHOIO
CpeAHero He JOMKHO npeBbIwaTth £5 %.

B cnyyae HeobxoauMmocTu crnegyeT BbINOMHUTL ewe ABa uMaMepeHusa (Tyga u
o6paTHO) A0 NOMy4YEeHMST PACXOXOEHUIN 3HAYEHMI pacxodoB BoAbl B npeaenax =5 %.

[nsa 3aBepLUeHMa N3MepeHNn HeOBXOANMO OCTAHOBUTbL MOCHINKY NMUHIOB KOMaHOOoWM
B MeHto «Cbop» — «OcTtaHoBUTL Mocbinky MNuHros» (F4).

13.7.5 na n3amepeHun pacxoga sBogbl npodunorpagom «Rio Grande» ¢ mMocCTOB,
npy MCMNONb30BaHUN NEPETKEK U TMAPOMETPUYECKMX YCTAHOBOK, Npu paboTtax BGpoa u ¢
noneYHbIX nepenpas Yacto 6onee yaobHO ucnonb3oBaTb paguomMoaem. ATO paclumpsieT
AnanasoH ero BO3MOXHOCTeEN M obecneuvnBaeT ©6e3o0nacHOCTb NpoBedeHust paboT B
CINOXHbIX YCNOBUSX WM BO BpeMs naBoAkoB. MOXHO wucnonb3oBaTb npodunorpad He
TONbKO Ha NpuUBA3KN C KabenbHbIM coeauHeHneMm, Ho n yaaneHHo go 100-200 m ot MK ¢
yctaHoBneHHbiM MO  «WinRiver Il» ana cbopa wuHdopmauun. YpaneHHas paboTa
obecrneunBaeTca UCMNOMb30BaHMEM COBMECTHO C npodunorpadoMm pagnoMoaemMoB-
yaonvHUTENEeN nocneaoBaTenbHOro nHtepgenca RS-232.

OnucaHue pabotel ¢ npocdunorpadom «Rio Grande» npu wmcnonb3oBaHUK

pagnomoaemMos npmuBeaeHo B NpunoXxXeHmmn b.

13.8 OkoHuaHue paboT n Bbixoa us MO «WinRiver II»

13.8.1 lNocne ycnewHoOro BbINOSIHEHUS WU3MEPEHUA B Xode MNocnegHero
nepecevyeHmns (TpaHcekTa), HeobxoanmMo npoaHanuanpoBaTb pe3ynbTaTbl U yoeauTbecs B
TOM, YTO M3 NOMNYYEHHbIX N3MEPEHUN MOXHO BbiOpaTb HE MEHEE YeTbIpex Takmx 3HayYeHumn
pacxofoB, OTHOCUTESIbHOE OTKITIOHEHME KOTOPbIX OT CpeAdHero 3HavyeHus rno BbiOpaHHOM
COBOKYMHOCTM He npeBblwaeT 5 %. B 3ToM cnydyae wu3MepeHus pacxogoB BoAbl
npodunorpacgom «Rio Grande» MOXHO cuMTaTb YCMNELUHbIM.

3aBeplleHneM U3MepeHus pacxoda BOAbl C MUCnorb3oBaHMeM npodunorpada
««Rio Grande» gaBndeTca npekpawieHne nocbifikM nNnHroB komaHgown MO «WinRiver 11»
«OcTtaHoBuUTb lNocbinky MNuHros» (F4) B meHio «CHop».

13.8.2 [1na nonHoro 3aeepLueHnsi noneBbix paboT HeobxoaMMo:

— BbINTK 13 nporpammbl «WinRiver lI» no komaHae «Bbixoa» B MeHto «Danny;

— BblknoYmnTb MK;

— OTKNIOYUTL NUTaHME OT JaTymka npodunorpada «Rio Grandey.
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14 O6paboTKa pe3ynbTaToB U3MEPEHUN pacxonoB BoOAbI
14.1 NoprotoBKa K 06paboTKe pe3ynbLTaToOB U3MEepPEeHUIN

14.1.1 PesynbTatbl NOMEBbIX W3MEPEHUA pPacxodoB BOAbl, BbIMOMIHEHHbIX
npocunorpacdbammn «Rio Grande» un «Stream Pro» obpabaTbiBaloTcs B nporpamme
«WinRiver II».

14.1.2 MNepen Hayanom obpaboTkM nosiydyeHHble npodunorpacgom «Stream Prox
AaHHble Heobxogmmo ckonupoBaTh B 1K Ha kotopom yctaHoBneHo O ««WinRiver 1I» n
3apaHee opraHmM3oBaHa nanka «Mamepenust SP» no 11.2.

[na konupoBaHna paHHbix M3 KIK HeobxooMmo nomecTutb ero B «erp,n»*,
coeauHHHbIn ¢ [K, n ckonupoBaTb BblbpaHHble dannbl. [Mpn BO3MOXHOCTM ANS
KOMMPOBaHNA [aHHbIX CcrnefyeT BOCMONb30BaTbCs KapTpuaepom, MNOMEeCTMB B Hero

npeneaputensHo n3baTtyo n3 KK kapty namaTu.
14.2 ®opmupoBaHue hanna namepeHus ¢ nomouybio MO «Stream Pro»

14.2.1 MNpwn obpaboTke pe3ynbTaTOB U3MEPEHWUI, BbIMNOMHEHHbIX Npodunorpadamm
«Rio Grande» n «Stream Pro» ncnonedyetcsa dann u3aMepeHus ¢ paclumpeHmnem «.*mmty.
OTOT hann ABNSeTCss OCHOBHLIM BbIXOAHbLIM doannom nporpammHon cpegbl «WinRiver |1»
N cosgaeTcd cpasy B npouecce BbINONHEHNA namepeHunin no 13.4.

®annbl UCXOAHbLIX OaHHbIX, MornydyeHHble ¢ nomouwbto O «WinRiver [lI», nmetot
pacwwmpeHmne «*.PD0O» n cogepxaT Bce AaHHble, OTNpaBreHHble C AaTtynka npodunorpada u
APYyrMx YCTPOWCTB, MPUCOEAMHEHHbIX K npodmnorpady. OnucaHme copmata MCXOOHbIX
AaHHbIX coaepxnTtca B pykosoacTeax [1], [3].

B npouecce BbINOMHEHUST NONEBbLIX M3MEPEHUN B nporpammHon cpege MO «Stream
Pro» ann wuamepeHna c¢ pacwupeHvem «*.mmt» He dopmupyetca. [lpy 3TOM
pesynbTaTtbl U3MEPEHNA COXPaHSAKTCA B CO34aHHOM nepen Havanom namepeHusa dgaune
KOH(purypaumm (no 12.6.2) ¢ pacwmpeHmem «*Xml» n dannax UCXOOHbIX OaHHbIX C
paclumpeHnem «*.000».

14.2.2 Tlepeg Hayanom o6paboTkm pfaHHbiXx B nporpamme «WinRiver [I» wn3

ncxogHbIxX damnos, co3gaHHbix B cpeae 10 «Stream Proy», Heobxoammo co3gatb dhann

" «Kpapn» — nopgctaBka Anst KMK ¢ BCTPOEHHbIM GrIOKOM NUTaHWSA U pasbemMoMm AOns
npucoeanHeHus K lMK.
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namepeHnsa ¢ pacwmpennem «*.mmt». C aton uensto B O «WinRiver II» Heobxogumo B
mMeHio «®Panny, BblbpaTb M BbINONMHUTL KomaHay «Co3gate Uamepenve un3 dainos
AaHHbIX», HaWTW Narnky, B KOTOPOW pasMelleHbl dhansbl nepecedeHnn (TpaHCeKToB) C
pacwmpeHnem «*.000», BbIENUTb Te, KOTOpble AOMKHbI BbITb 06paboTaHbl, 1 BbINOMHUTL
komaHay «OTkpbITb». lMocne atoro Ha naHenu «KoHTponbMamepeHusa» (pucyHOK 12)

NnoABUTCA CMNCOK nepecequMVl (TpaHCGKTOB), npegHa3Ha4YeHHbIX A 06pa6OTKI/I.

invra_07.07.09_1.mmk |
< Fhdoprauna ¥d4acTea
=l Pacxoa Ha ¥dacTee
= TpaHcekT 000
= 18530_1_ooo.Po0
B teket nyrd 1_000_ASC, THT
B 15530 1_000_asSC. THT
@ MonesaAa KoHdHrypaura
By Kondgmrypayma Bocnpovsee s eHHd
TpaHcerxT 001
TpaHcerT 002
TpaHcerT 003
TpaHcerT 004
 CeoAka Pacxoaa
QAJQC
i Tect &HA0T
PezyneTaT Tecta - O9f0Ff07 17:29:41
=l TecT Asmxcvweroca fJHa
=l w MeTnesod
B 1s830_1_ 000 _LET.FPDO
B tekct nyvrdh 1 _000_asc TET
B 18830 1_ooo_asc, THT
& Monesan Hovdhdurypawwa
+- W Henoasr#HBIA
+- L CHop JaHHenx

|- - - ]

i
&

< >

PucyHok 12 — OkHO «KoHTponb3mepeHus» danna namepeHum
«nyra_07.07.09_1. mmt»

dann u3MepeHus C pacwumpeHnem «*.mmt» 0Oyget cdopmupoBaH nocne
BbIMNONHEHUs komaHabl «[llepepabotate OTMedeHHble TpaHcekTbl». CnNUCOK KoMaHA
BbI3bIBAETCA Ha)XaTWMEM MPaBON KHOMKM «Mbln». ITOT ¢ann HeobXxooMMO COXPaHuUTb,
BbINONHUB KoMaHay «CoxpaHntb MamepeHune» (B MeHo «dPanny).

danin u3MepeHuss C pacwumpeHnem «*.mmt» ©Oyget cdopmmpoBaH nocne
BbIMONHEHUs komaHabl «[llepepabotate OTMedeHHble TpaHcekTbl». CnNUCOK KoMaHA
BbI3bIBAETCA Ha)XaTMEM MPaBON KHOMKM «Mbln». ITOT ¢ann HeobXxoomMMO COXPaHuUTb,

BbINOSTHMB KOMaHAy «CoxpaHuTb MamepeHue» (B MeHio «Pann»).
14.3 3akntounTenbHbIA 3Tan 06paboTKN pe3yrnbTaToB U3MEPEHUN

14.3.1 3agayen 3aknouuTenbHOM 06paboTKM  [aHHbIX  ABNSETCA  MOnyvYeHue
Hanbonee [OOCTOBEPHOrO pacxoda BOAbl, W3MEPEHHOro npodunorpadom. Takas

obpaboTka MOXeT BKMYaTh (OUNbTPAUUIO OaHHbIX M BHECEHWEe W3MEHEHWUI B Y3nbl
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KOHUrypaumu, pasgenenne aHHbIX ONS yOoaneHus «nroxuxy» aHcambnen, nameHeHue
WHTEepBana ycpeaHeHus!, 3KCNopT AaHHbIX AN5 UCNOMb30BaHNA B APYrMX NporpaMmmax.

CdopmumpoBaHHbin «Pann MamepeHus» (no 14.2) cogepxut

— MHopMaLMIO MO KOHUrypaumu,

— #HOPMaLMIO MO KOHTPOSIO KayecTBa U3MEPEHUN.

[na kaxporo nepeceveHnst (TpaHCcekTbl) MHOPMaLMs O KOHUrypaumm coaepxuT
y3nbl:

— «lMNoneBasa KoHdurypaumsi», KOTOpPbIM COAEPXKUT YCTAaHOBKW, UCMOSMb30BaHHbIE OS5
cbopa aaHHbIX, 1 He MOXeT OblTb U3MEHEH NOCIe Havana nepeceyeHus;

— «KoHpurypaumss BocnpoussegeHus», KOTOpbIA  CO34aeTcss Mpu  MOBTOPHOM
obpaboTke AaHHbIX NepeceyeHus (TpaHcekTa).

MHdopmMaumMss noO  KOHTPONKO  KadecTBa  COOEPXUT  pesynbTaTbl  TeCTOB
npodunorpacgos (AAMNT), B TOM uncne Tecta «ABWXKYyLLErocs aHa». 9Ty MHGopmMauumto
MOXHO MPOCMOTPETD, LLENKHYB NPaBON KHOMKOW «MbIlNY MO KOpeLuKy BKnaakm « QA/QCy,
(cMm. npunoxeHwne B).

14.3.2 lNocne OTKpbITUA danna u3MepeHnsa B OkHe nporpammbl «WinRiver [1»
nossutca naHenb «KoHTponbl3amepeHusi», Ha KOTOpPOW npeacTaBfeH CrUcoK BCex
nepeceyeHun (TpaHCEKTOB) U pannoB NoaaepPKKn (PUCYHOK 12).

OKHO ynpaBneHus U3MEepeHusIMMU MNO3BONSAET OTCMeXuBaTb WCMNOMNb3yeMble B
namepeHnn dannesl 1 obecneunBaeT GbICTPLIN CNOCOb AoCTyna K YHKUMSAM yrpaBrieHns
(LLenyYkom nNpaBOV KHOMKOW «MbILLNY» MO MYyHKTaM Crucka).

14.3.3 Onsa Havyana ob6paboTkM HeOBXOANMMO OTKPbITb paHee co3daHHOe U3MepeHne
komaHaon «OTKpbITb N3amepeHue» B MeHo «Panny» (annbl ¢ paclumpeHmem «*.mmty»).
Hanee, 4tobbl npucTynuTb K 0bpaboTke, HeobxoaMmo nepecynTaTtb pacxod BoAbl C
OTMEYEHHbIMN nepecedYeHnssIMN  (TpaHCeKTaMu), LWEeNKHYB KHOMKOW «MbInM» B OKHE
«KoHTponb — TRDI» Ha no3uymsx:

—«Pacxoq Ha Yuactke» ans obpaboTkm BCeX OTMEYEHHbIX nepeceyeHui
(TpaHcekT);

— «TpaHcekT nnny» ans o6paboTkM TONbKO yKa3aHHOro nepeceyeHus (TpaHCeKTbl) C
HOMEpPOM «nNnny».

lMocne BbINOMIHEHMST ATOM KOMaHAbl ANs Kaxgoro nepepaboTaHHOro nepecevyeHust
(TpaHcekTa) co3gaeTtca y3en «KoHdurypaums BocnponssegeHms».

14.3.4 bonbwmHCTBO napameTpoB B Yy3ne «KoHdurypauus BocnpounsseneHus»
MOIYT MEHSITbCA MpPU BOCMPOM3BEOAEHUN OaHHbIX. He MoryT 6biTb M3MEHEHbl TOSbKO

napameTpbl, KOTOPble ynpasnAlT CGOpOM OaHHbIX.
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N3meHeHns BbINOJTHAKOTCS npu OTKPbITUK y3na «KoHdurypauus
BocnpousseneHusi» nepeceveHus (TpaHcekTa) B AnanoroBoM okHe «CBowncTBa» (PUCYHOK
13). Mpwn noBTOPHOM 06pPabOTKE AaHHBLIX UBMEPEHUSI B 3TOM OKHE MOTYT OblTb N3MEHEHDI:

— cnocob BbIYUCIIEHMS PacXOdoB Bepxa M HU3a, KO3PULMEHTbI ANnd pacyeTa
pacxofoB BoAbl B 6eperoBbix oTcekax (Bkragka «Pacxon»);

— nonoxeHwne 6eperos Npu M3MepPeHUN N paccTosHNA 4o ype3oB (Bkrnagka «OueHka
Kpaes»);

— 3arnybneHuve gatymka (Bknagka «CmelleHue»);

— XapakTepucTukmn obpaboTkm akyctmyeckoro curHana (Bknagka «ObpaboTtkay).

= g@ijfjﬁnb CKopocTs 3BYKa ﬂ(;lomasb Ceq.e-w.va - i )
& 3x0moT/GPS/Br.Hd | @ McnonezosaTte 3navere AQM ®) MeprienankynapHo Kk Cpeademy MoToxky
<& Pacxon O NepnerauxkynapHo K ¥rony MNpoexkw
<& Ouenrr Kpage O BeravicnaTts Ana Kaekaoro Munra O Napanensio Kk Cpeareny Teverio
g C:);:“;?‘:; Wcn. ConénocTs [Ysel: [ 1 Skpan. OaHHBIX
a

OTHMeTHTS Hipxe OHa TINOXO"

OTM. Hipke Bokosoro Menectka TUIOXO™
Wcn. 3x-nyyesoe Pewenne ans 4C
[#]vicn. 3x-nyuesoe Peuerie ans BC

& 2anmce O DukaposanHo
Wecn. 3naqerue [m)s] @
Vran Tpoe (F2-Termnuus
Yron Tipoektiis (F2-Teronuwin) [ 3xparuposaTe TayBisy
[¥]vicn. Cpearesssewerryo MnyGiny

=}
(=]
=}

¥ron Npoexkwy [¢1:

O6paTHoe Paccearne Mopor -
PaccTosHue BnvixHero Mons ‘ 2.100 | Crop. Morp. AC [m/s] L 0.100
(& BomwmcnaTs Ona Kaxaoro MuHra Crop. Morp. BC [m/s] 0.152
O Vicn. DukcposaHHEIS SHaYeHIA: BepT. Cxop. AC [m/s] | 0.305
Wikana WHT. [aBjcueT]: BepT. Ckop. BC [m/s] 133'3'3
MNornowenne [a6/m]: 2! | Noxnan Lens[ceT] £

[ OK ][ OT1rmena ]

PucyHok 13 — Bug naHenn «ObpaboTka» npu oTKpbITUKN dhanna
«KoHdurypauum BocnponssegeHus»

Hanpumep, pacctosiHne Ao 6epera ans Havyana cpesa 6bino BBe4eHO HeNnpaBuibHO
ana  opgHoro w3 cannoB cpes3a. YToObl €ro M3MeHuUTb, Hado OTKPbITb OKHO
«KoHTponb/3amepeHus»,  LWENKHYTb  MpaBOM  KHOMKOW  «MbIWW»  Ha  MNO3ULMK
«KoHurypaums BocnpoussegeHusa» u BblbpaTb B [guanoroBoMm okHe «CeowncTtea»
Bknagky «OueHka KpaeB», BBECTU MNpaBUSIbHOE 3HAYeHWe pacCTosHua o Oepera wm
HaxaTb «OK». B atom ke BKNagke MOXHO M3MEHUTb OTMETKY B NepeknyaTene,
ykasbiBatowyto beper («JleBbin kpan»/«[llpaBbii Kpany»), ecnn Npy U3MEepPEHUU OH Obin
yKasaH HenpasuIibHO.

14.3.5 NameHeHne cnocoba pacyeTa pacxoga BOAbl B BEPXHEN U HWXKHEN («Bepxay
N «HU3a») HenamMepseMbiX 00nacTsax MOMepeyvyHoOro CevYeHms MOTOKa BbINOSHAETCA Mpu

OTKpbITUK y3na «KoHdurypaums BocrnponssegeHua» Bo Bknagke «Pacxoay».
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Mpu obpaboTke pacxogoB BoAabl «Bepxa» cnocobom «Meton Pacxoga Bepxa»
nepecyeT pacxogoB Af1s SKCTPanonsuMmM CKOPOCTEN TeYeHUs B HEM3MepPSeMOn BepXHeu
30HE pekoMeHOyeTCs BbINONHUTbL ABYMA MeTogamu: « CTeneHHoe» n «[1oCTOSAHHOEY.

Mpn pacyeTe pacxoga BoAbl «HWM3a» crnocobom «Metog Pacxoga Hwusa» ans
9KCTpanonsaumMm CKOpPOCTEN TeyeHus Bcerga cnefyet  MCNONb3oBaTb  CTEMEHHYHO
3aBUCMMOCTb — MeToq «CTeneHHoey.

Ecnn BbluMCNeHHble ABYMS MeTOA4aMW 3HAYeHMS pPacxodoB BOAbl pasnMyaroTcs
MeHee 4YeM Ha 1 % ana pacdetTa pacxoda «Bepxa» cneayet NPUMEHSITb CTENeHHYH
3aBucumocTb (MeTtoq «CTeneHHoey), 3agaB B y3ne «KoHdurypauusa socrnpousBegeHus»
(sknagka «Pacxog») nocnegoBaTenbHOCTb KomaHa: «Metog Pacxoga Bepxav,
«CTeneHHoey.

14.3.6 NameHeHne cnocoba pacyeTa pacxoga Boabl OeperoBbiX OTCEKOB
BbIMOMHAETCA Takke npu OoTKpbIiTMM y3na «KoHdurypaumss BocnponsseneHus» (Bknagka
«Pacxopg»), rae HeobxogMmo NpoBepuTb NPaBUIbHOCTbL HasdHayveHun « Tun MNpaBoro Kpasa»
n «Tun JleBoro Kpas»:

— ansa ycnosun nonornx 6eperos yctaHaBnmeaeTcs Tvn 6epera «TpeyronbHbIi» C
Koapdpuumentom 0,35;

—Ana  oTBecCHbiXx 0OpbIBUCTbIX OGeperoB  yctaHaBnuBaeTcss Tun  Bepera
«KBagpatHbIn» ¢ koapdumumneHtom 0,91;

— Npun Hanuuuu y Gepera MepTBOro NpocTpaHcTBa Tun Gepera He BblbupaeTcs, a
KOa(hpUumMeHT pacyeTa ycTaHaBnmBaeTcs paBHbiM 0,25.

Mpn nosTOpHOM 06paboTke cnegyeT NPOBEPUTb U NPU HEOBXOAMMOCTU U3MEHUTL
cnefyoLine xapaktepuctmkm Bo Bknagke « ObpaboTkar:

— B rpynne 3aBucUMbIX nepekntovatenen «lMnowagb CeveHusi» oTMeTKa OOIKHa
CTOATb psiAoM € Hagnucbto «lMepneHankynsapHo k CpeaHemy MoToky» (pucyHok 13);

— B rpynne 3aBUCUMBbIX Nepekrtoyatenen «3kpaH [aHHbIX» npu HeobxogumocTu
nocTaBUTb OTMETKY psaoM ¢ Hagnucbio «Kcn. 3x-nydyeBoe PewweHne ana BC» (pucyHok
13). BbinonHeHne o6paboTkm pesdynbTaTtoB M3MEPEHNA NO TPEM flydamM BMECTO YeTbIpex
NMO3BOMNSET YBENUYUTb KOMMYECTBO «XOPOLUMX» «A4YeeK rnybuHbl» M aHcambnen s
pesynbTartax U3aMepeHust.

N3meHeHns BHocaTcs B y3ne «KoHdwurypaums BocnpounsBegeHusi» KOHKPETHOro
BblOpaHHOro nepeceveHus (TpaHCekTbl). B cnyyae, ecnv 9TM M3MEHEHMS OOIMKHbl ObITb
NPUMEHEHbI KO BCEM OTMEYEHHbIM MepecevyeHnsIM, He0BX0aANMO, OTMETUB U3MEHSAEMYIO
no3vUMI0 M HakaB Ha MNpPaByl KHOMKY «MblWKny» (4Ns OTKPbITUS CNMCKa KOMaHng),

BbINOSTHUTL KOMaHAy «[1puMeHuTb ko Bcem AKTUBHBLIM KOHUrypaunsam» (pUcyHok 14).
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lMocne BHeceHUs uameHeHun B y3ne «KoHdwurypauus BOCNpou3BedeHUs» BHOBb

nepepabotatb OTMEYEHHble nepeceyeHnsa (TpaHcekTbl). ITy onepaumo Heobxoanmmo
BbINOSTHATL Nocne NbbiX n3aMeHeHnn B yane «KoHdurypaums BocnponssegeHus».

14.3.7 Ina npocmoTpa pe3ynbTaTOB U3MEpPEeHUs nNpegHasHayeHo OkHO «CBoaka

Pacxoga», koTopoe oTKpbiBaeTca Ha naHenu «KoHTpons Namepenusa» (unu F12).

= Pacun ma YeacTe
= [ Toascey 000
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PucyHok 14 — lNpumep nameHeHuns crnocoba BbIMMCIIEHUS pacxoda B HEM3MEPEHHOM
obnacTun nonepeyHoro cevyeHns NoToka

Tabnunuya «CBogka Pacxoga» (pucyHOK 7) cogepXuT nogpobHyro nHdopmaumo no
KaXKgoOMYy BbIMOSIHEHHOMY MepecedYeHunto (TpaHCeKTy) U pesynbTaThl pacyeTa pacxoga no
BblAENIEHHOW rpyrnne nepeceyvyeHUn (TPaHCEKTOB), BKMOYaa cpegHee KBagpaTudeckoe
OTKIOHEHNE N3MEPEHHBIX PAacXo40B OT CPeOHEro, BbIYMCIIEHHOMO MO BCEW COBOKYMNHOCTH,
YTO MO3BOJSIUT OUEHUTb 3PEEKTUBHOCTD BbIMONTHEHHbBIX U3MEPEHUMN.

B npouecce 06paboTkM 1 aHanmsa gaHHbIX MOXHO BbINOMHATL UX yCpeaHeHue no
nobomy BbIBpaHHOMY 4MUcy aHcambrnen, 4To ygobHO Ans npocMoTpa pes3ynbTaToB B
rpacomnyeckom Buae. YcpeOHeHue BbINOSIHAETCA KoMaHaou «YcpeaHeHue [aHHbIX» B
MeHto «YcTtaHoBka» 10 «WinRiver l1».

Bce macwtabbl rpadmkoB n pasmepbl WpU@TOB B nporpamme BblbupatoTcs
onepaTopom.

14.3.8 na ymob6cTBa Mcnonb3oBaHUs BbIXOAHbIX AaHHbIX MO «WinRiverll»y B
APYTMX MNPUIIOXEHUAX M NporpamMmax, Hanpumep, B 9MeKTPOHHbIX Tabnuuax, ©6asax

AaHHbBIX U T. 4., NPeayCcMOTpeHO co3aaHne cannos TekctoBoro oopmata «ASClI».
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B npouecce wu3amepeHus wunu MNOBTOPHOM 06paboTKM AaHHbIX MOryT 6bITb
chopmMUMpOBaHbl TEKCTOBbLIE ddaunrbl ABYX TUMOB:

— «Knaccnyeckun BbixogHon ASCIl», BkoYawowmm nNoYTU BCHO MHAOPMALUIO O
BbIMOSIHEHHOM U3MEPEHWUN;

— nonb3oBaTtenscku «O6wmn BoixogHon ASCll», dpopMmupyemMbii cneumanmcTomMm,
o6pabaTbiBaloLLMM JaHHbIE U3MEPEHW.

dann «Knaccudeckun BbixogHon ASCIll» cosgaetca B MeHO «YcTaHoOBKa» B
pesynbTaTe BbINOSIHEHUS cneayoLen nocnegoBaTenbHOCTM komaHg: «BoixogHon ASCIIy,
«Knaccuyecknn BoixogHon ASClI».

CoctaB paHHbiXx ¢hanna «Knaccuyeckmn BoixogHon ASCIll» npuBegeH B
pYKOBOACTBE nosib3oBartens [6].

Utobbl co3gaTb NoOnb3oBaTENbCKUA TEKCTOBbIA hann, HeobxoguMmMo B MEHHO
«YcTaHoBKa» BbIMOMHUTL MocneaoBaTenbHOCcTb KomaHg: «BbixogHon ASCIl», «O0wmn
BbixogHon ASClI», «Co3gaTtb Hoebin LLlabnoH BeixogHoro ASClII». lanee, B AgManorosom
pexume M c nomollbo kKomang «Lanee» n «Hasag» B okHe «[dwnanor YcCTaHOBKU»
(pncyHok 15) cnepyeT nocnefoBaTesfibHO BbI3BaTb BKMagku: «Bbilbop 3OnemeHToBy,

«Bblbop ®opmaTa BuiBoga» n «Bbidop Beixoga JaHHbIX».

8 o veranomen )

HazeaHue

Bitop 3nemeHTos

Dé -Status

||

| B biSpanHeie 3 nemeHTsl [
DS River Depth | <<< Paspendrens > >

DS Lost Dataw arning | Enzemble Number

- WTE Status | Distance Made Good (Ref: BT[]

- EH Status | ?iVE[QDE?plhh[T]]

- EH Headin | Top epth [

EH Lozt Dagta Wi arning | Battom O Depth [m]

: 2 ¥ | W ater Velocity (Ref: BT [rdc]

o whater Velocity [Ref. BT) | BoatVelocity (R ef: BT) [m/c]

- Boat Welocity [Ref: BT]

- Water Velocity (Ref: GGA) 4@
- Boat Velocity [Ref: GGA)
- wiater Velocity (Ref: YVTG)

i Boat Velocity [Ref: WTG]

- Section Number

" Section Start Ensemble |ndex

‘-'33 Hasapn Aanee ED X OTHMeHa

PucyHok 15 — OkHo «Bbibop OnemeHToB» Ana hopmMmpoBaHms cnmncka gaHHbIX
(anemeHTOB n3MepeHus) Npy Co3a4aHnK Nonb30BaTENbCKOro TEKCTOBOrO (harna

14.3.9 Bknagka «Bbibop OnemeHTOB» gaeT BO3MOXHOCTb BblbOpa crnvcka AaHHbIX
(3nemMeHTOB n3mMepeHus) B TOM nopsigke, B KAKOM OHW OOMXKHbl OblTb NpeacTaBreHbl B

TekcToBoM channe. MNMpoueaypa Boibopa cnegyrowlas:
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— BblbepuTte koMaHay «BcTaBuTb Pasgenutenb», HaXMUTE Ha CTpernkKy-ykasaTtenb
«—», TOrga B MNpaBoOM 4YacTu OKHa «BblibpaHHble JnemMeHTbl» MNOSBUTCS napameTp
«<<<Pasgenutenb>>>y;

— HaxmuTe «+» (gobasutb) crnesa oT 3anucu «Processed Ensemble Data» n u3
OTKPbIBLLUEroCA CrNucka AaHHbIX C MOMOLLBIO CTPENKn-ykasaTtens «—» BblbepuTte HyXHble
anemMeHTbl cnucka. BbibpaHHble anemMeHTbl ChMcKa MOSBNAKTCA B NPaBOW 4YacTb OKHa
«BblbpaHHbIe DnemMeHTbI».

Ecnn HyxHO ybpaTb anemMeHTbl U3 Ccrucka B MNpaBOW YacTW OKHa, cnegyet
BOCMOSMb30BaTbCA CTPENKON-YKa3aTeNEM ««—».

14.3.11 Bo Bknaake «Bbibop Beixoga [JaHHbIX» criegyeT ykasatb KomaHay «B dann
(CoxpaHutb B nanky npoekta)» (pucyHok 16). [anee Ha Bknagke «3aKOHYUTbY
HeobXxo4MMO MPUCBOUTL MMSA co3fgaHHOMY banny, Haxas «O630p» M ykasaB MyTb ANS

coxpaHeHust dpaina wabnoHa (PUCYHOK 17).
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PucyHok 17 — CoxpaHeHue wabnoHa co3gaHHOro TekcToBoro dgarnna
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Mpn cospgaHuMmM TekcToBOro (pawnna, Hanpumep, ANa  nonyyvyeHns npodunen
NMonepeyHoro ceyeHusd, Heobxoammo BblbpaTb creaylolmne 3NeMeHTbl U3MEPEHUS:
«Ensemble Number» (Homep aHcambns), «Distance Made Good (Ref: BT)» (pacctosHue),
«River Depth» (rnybuHa) n «Pasgenutenb». Co3gaHHbIi hann MOXeT ObiTb COXpPaHEH,
Kak wabrioH, KOTOpbIN B AalNbHENLLEM MOXHO UCNOSb30BaTh OS5 APYrUX N3MEPEHNNA.

Mocne 3aBeplueHMsa npouenypbl CO34aHNSA TEKCTOBOro gpanna HeobxoanMo BHOBb
nepepabotatb OTMEYEHHble nepecedYeHnss (TPaHCEKTbl) W COXPaHWUTb pe3ynbTaThl
006paboTkn, Npn 3TOM AN KaX40ro OTMEYEHHOro nepeceyveHmnst (TpaHcekTbl) ByaeT co3aaH
TekcToBbI tbann «ASClI».

14.3.12 Pe3ynbTatbl M3MeEpeHUst pacxofja BOAbl nomewjatotcs B Tabnuuy B
KOMMNAKTHOM BMAE, KOTOPYH MOXHO MNPOCMOTPETb, OTKPbIB B MeHi «®Pann», 3artem
«MpepaB.Mpocm. CBoakn NamepeHus Pacxoga» (Npumep Tabnuubl pesynbTaToB NpuBeaeH
Ha pucyHke 18). Tabnuuy MOXHO pacrnevaTaTb W/unum ckonupoBaTtb B Oydep, BCTaBuUTb,
Kak pUCyHOK, B ntobon dann npunoxeHnin « WORD» nnu «kEXCEL».

N3 aton Tabnuubl MoryT ObiTb BblOpaHbl JaHHble AN 3aHeceHust ux B Tabnuuy
«[NpuHAaTble [aHHble» KHWXKW ONna 3anucn namepenusi pacxoga oAbl KIM-3M cornacHo
HactasneHuio [10], a 3aTeM BBOOA 3TUX AaHHbIX B aBTOMATU3NMPOBAHHYK TEXHOMOMMIo
00paboTkn fAaHHbIX «Pekn-Pexxum». Takon NOpsiAOK 3anncu M XpaHeHust pesyrbTaToB
N3MepeHnn pacxogoB BoAbl HEO6xoauMO ByaeT nogaepxmeaTb 4O Tex nop, noka He byget
paspaboTaHa nporpamma S CYMTbIBAHWS [OAHHbIX M3MEpPeHUs1 HernocpeacTBEHHO U3
TEKCTOBbIX (pannoB, YTO obecneynt BO3MOXHOCTb aBTOMATU3MPOBAHHOIO BBOAA AaHHbIX
n3mMepeHns B TexXHosormo «Pekn-Pexxumy.

MakcumanbHble CKOPOCTU B SiYeiike, M3MepeHHble npodunorpadom He crneayet
3anucbiBaTb Npu 3anonHeHun Tabnuubl «MpuHATbIe gaHHbIe» KHWKKM KIM-3M, Tak Kak OHu
namepsietca ¢ 60MnbLION Cry4YarHOW MOrpeLlHOCTbI0. pn M3MepeHnsax CKoOpoCTU TEeYEHMS
rMOpoOMETPUYECKON BEPTYLLKOW CKOPOCTb ocpeaHsieTcs 3a 60 ¢, NO3TOMY U3MEpPEeHHble C
MOMOLLbIO BEPTYLLKN MakCUMarbHble CKOPOCTU MOTOKA CYLLECTBEHHO HUMXE, YEM CKOPOCTMW,

nosly4eHHble npodunorpagom.
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Homep CTaHuma: 72212 Yen Mamep: 1

Wma CTaHupM: p Heead A Hokoca paToeka JAara: 092009
Mapva: MM Wk pkH a: 3552 m Fem ObpatGorano: TN
Nogeadfeurarent: naina Mnow ape: 2095 9 m* Cpen. Ceapocte: 107 mic
YpopeHe no Bogomepy: G250 m MzmeH, ¥p. Bog,: 0000 m Faceog: 3 320 o
MeTon Mnow aau: Cpen,. Kypo Marpys . AQNT: 0020 m Facy. Ceop.: 00 mic: Koad, Pacy.: 1
Hae. Meton JoHHeH Cneg, Eeper. Axc.:10 WMeap Cp.Cr: OO0 mic Oy Pace: H
hdeTon bdam. Cen: He (0.0 Oy, Axa: Cren. (0E57) Facy. Mnow.: 0000 P azd. 0000 %
Zxonom He Mononezoean Oy, Bepxa: Cten. (01657 Mapametpl: HeonpegeneHo

MapameTp?: HeonpeganeHo

Mapamet p2 Heon peazneHo

MTlopam 3K paH poe aHKA © AAnT:
Z-mpyepoe Pewende OC: Oa hiawc. Crop.: 200 mic TuntHacrora: Rio Grande’1200 kM,
S myuepoe FPew eHne BC: Her Make, Ty 123 m Cep. Hom: 111496 Mkpnprp.: 1016
Crop. Morp. A5 010 m'c Cpea. Tm@. 8.4 m Fazm Aveer: 25 cm MMpoben: 25 cm
Crap. Morp. BC: 107 mfc % Wemep,; 223,29 Fex . OC: 7 AoH. MuHroe: 1
Bepr.Crop. OC; 0020 mic Temn. Bogw: Het Pex. BC: 1 Boa.MuHroe: 1
Bepr. Ckop. BC: 150 mic Temn AONT: 162 °C Wiy TS
Men. Cpexe. Tnytkdy: 03

AHard. Teor BenonneH: Ja Mima Mpoerra; 7228199 _1.mmt
TeoT AEwe v eroca JHa BunonHeH: Aa Mporpamma; 2 03
Teor Komnaca BenonHed: Her

hdaomonon. MemepeHma: B CTEOpe MHAPONOCTA

he Paczr. Kpaa e Pacaing Whip. | Mney Bpema Cpeq. Cx. EMnoamx
n n Bepa | Cepen.| Hiz | Nesr | Mpaen| Wror Hau. | KoH. [Mogea |Boga |(Ade| Au.
TINEIENEBREREL ImT T [T ma | gsa [t | Jomma] 14ae [ km | aea [ ww o o
AR EENEREERE Tran TR ETH WA | 99 | 944 | 1L 1488 | 1hE | nes | Lon |0 [©
e EENENERE IreT TE IhE WE | 99 | 9.1 | FUITA| 145E | dmm | oes | Lo |1 | ®
EGEINEREERE T -1 s oo | sem [aez [sima| sar [ mE| ass [ wr o o
Cpeq.| @ |20 [ |z i e s wr [ aam [awz [aomb|g [oem[on [ wr [o o
Cpxe|oren.| ™0 | 5 795 T4 ZIn 4.7 WaF | Lem | 20 [ 228 nas | mod
Cpxelorenbpeg, | #1 [ 001 i T 015 naa [ om [ om oo T IR

Ha5nko feHA: WEPOEK 3 NPOHSES BeHA & TOYHOOTEK 2.8

FaboTu npowrze 08ATeA cneeors BOpTa MOTOKATEP A HA MMOKGH NPHEASH.

PucyHok 18 — OkHo «[Mpeag.lMpocm. Ceoakn M3amepeHunst Pacxoga» ¢ pesynbTatamu
N3MepeHus pacxoda Boabl B ruapomeTpmuyeckom cteope p.Hesa — a.HoBocapaToBka

14.3.13 Ecnu1 B npouecce U3MepeHUs BbISBNEHO Hanuyve B rmapoMeTpuyeckom
CTBOpE «[BWXYyLLErocsa AHa» W paccyMTaHHas nonpaBka K pacxofy BoAbl Npu3HaHa
3Ha4YMMON, 3HAYEHNE OENCTBUTENBHOIO pacxoda Boabl Qa, NONyyYeHHoe nocne BBeAeHUS

nonpaskn (popmyna (B.2) npunoxenuna B), Heobxoanmo 3acumkcmpoBaTb B TEKCTOBOM
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none «HabniogeHua» okHa «WHdopmaums Yyactka» Bknagku «dwuanor YcTaHOBKWY,

KOoTopas OTKpbIBaeTCs nocrne BblMNONHeHNa komaHabl «MacTtep YyacTtka» (pucyHok 19).
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PucyHok 19 — 3anncb ncnpaeneHHOro pacxoga BoAbl B ANasioroBOM OKHe
«MHopmauumsa Yyactka»

Momumo pencTBuTenbHOro pacxoga BoAabl B none «HabnogeHus» Heobxooumo
3aHECTU OTHOCUTENbHYID CKOPOCTb «OBWXKyLLerocs aHa» (B NpoOLEeHTax OT cpepHen
CKOPOCTW MOTOKa), W3MepeHHbIn pacxod Boabl (Qusw) W pacxod nonpasBk (Qromp)
(dbopmyna (B.3) npunoxenuss B). B none «HabniogeHusi» MOXHO 3anucatb M gpyrue

HeobxoauMble ANs onepaTopa CBeAeHUs.

15 KoHTponb KayecTBa U TOYHOCTU U3IMEPEHUNN

15.1 KOHTpOsb OCHOBHbIX NOKa3aTesien KayecTBa U3MepPeHUn

15.1.1 na nony4vyeHus KayeCTBEHHbIX n3mMepeHnn pacxonos BOAbI
npodunorpacgamm Heobxoanm aHanm3 U3MEPEHUN Ha COOTBETCTBME psay NokasaTenen,
KOoTopble obecnevymBadT MUHMMANbHYK MOrPELHOCTL M3MepeHun. NamepeHune pacxoga
BOAbI crieqyeT cuMTaTth BbINOSIHEHHLIM C HEQOCTATOYHOW TOYHOCTbLIO, €Crin XoTsa Obl OAnH
N3 NPUHATLIX NOKa3aTernen He BbIMOSHEH.

[nsi oueHKkN KayecTBa N3MepeHnit Heo6XoaNMO NPOBEPSITL NOKa3aTeNu:
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— OTHOCUTENbHOE CpefiHee OTKIMOHEeHNE M3MEePEHHbIX PacxogoB BoAbl OT CpeaHero
3Ha4yeHWsi N0 COBOKYMHOCTU U3MEPEHUN;

— TeCT «ABWXyLLIerocs gHay;

— NPOJOIMKUTENBHOCTL M3MEpeHnUsi pacxoda BOAbl U CKOPOCTb NepeaBUKeHUs
npodwnorpadga no cTeopy;

— Hanuume «nIoxmx» AaHHbIX B UISMEPEHUSX;

— OCBELLEHHOCTb U3MEPEHUAMM NONEPEYHOro CeYeHNs NoToka.

15.1.2 OTHOCUTENBHOE OTKIIOHEHME pacxoga BoAbl OT CpedHero 3HayeHust no
pesyrnbTatam KaXaoro M3amepeHus He OOIMKHO BbIXOAUTb 3a npepensl £5 % (no 12.6.6).
Ecnu ato ycnosue He BbINOMHAETCH, HEOHXOAMMO BbINOSTHATL NepeceyeHns 4o Tex nop,
noka He ByaeT nosnyyYeHo YeTblpe N3MEePEHNs, OTKIIOHEHUSA KOTOPbIX He NPEBLICAT 5 %.

BennunHbl OTKNOHEHUN W3MEPEHHbIX PacxodoB OT CpedHero BblYUCNAETCH U
3anucbiBaeTtcsa B Tabnuue «Ceogka Pacxoga» (cm. 6-a rpada, pucyHok 20). 3T 3HayYeHns
XapakTepuayrT cryvanHble MOrpeLLlHoCT Npu n3MepeHun pacxopda BoAbl U 3aBUCAT OT
cnocoba ABMXEHUS NO CTBOPY, PeXvMMa U3MEPEHUS CKOPOCTEN U XapaKTepUCTUK camoro

noToka (ero TypOyneHTHOCTH).

TpaHcekT Hau. Beper Yen. AHc. Bpema Hau. Cym.Pacx. APacxona Pacx.Bepxa |
m¥c % mc

Mononers 7000 Mpaebii 275 14:07:02 77.799 3.65 12.910
Mononers 7001 Neebiit 333 14:10:29 73.306 2.34 12.813
Monomers 7002 Mpasbii 277 14:14:47 71.942 4.15 12.341 =
Mononers 7003 Neebiit n 14:18:17 77.189 2.84 12.762
Cpepnnee 306 75.059 0.00 12.706
Cpep.kap.OTKN. 35 2.877 3.83 0.251
Cp.kB.OTKN./|Cpen,| 0.11 0.04 0.00 0.02 [
ad | B

PucyHok 20 — Bbl4MCneHHble OTKITOHEHUS M3MEPEHHbIX PacX04oB OT CpeaHero
(«APacxoga, %» — 6-a rpadga)

Ecnn BenuunHbl OTKNOHEHWW OT cpegHero Gonee #5 %, cnegyeTr WM3MEHUTb
HacTPOMKM un3MepeHnUss U 0B0paboTKM [OaHHbIX: peXnmbl NPOUANPOBAHUA BOAbl WU
CNexeHus 3a 4HOM Npu BbINOAHEHUN namepeHun (no 13.5) n pexum unbTpaunm gaHHbIX
npu nx obpaboTke (no 14.3).

15.1.3 TecT «aBWXyLLErocss gHa» AOOMKEH ObiTb BbLIMOMHEH AN Ka)XOoro mecta
N3MepeHnn BO Bcex (hasax ruaposiornyeckoro pexuma. B cnyyae Hanmums «aBmxkyLlerocs
AHa» pomkHa OblTb BBedeHa MonpaBka K M3MEepeHHOMYy pacxody BoAbl (cornacHo
npunoxeHuio B). Bes BbINONHEHUA TecTa «ABMXKYLLEroca AHa» HEeBO3MOXHO WCKIHOYUTb
cucTteMaTudeckne norpeLlHoOCTU, KOTOpble MOryT MPUBOAUTL K 3aHWXKEHUIO U3MEpPEHHbIX

pacxonos BOAbI. I'IpOBepKa BbIMOJIHEHUA TeCTa «ABWXYLLErocqa AHa» OCyLleCTBI1AE€TCA No
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3anMcn B CBOOKE MW3MEPEeHWW pacxoda BOAbl W HanmMuMilo TecTa Ha naHemnu
«KoHTponsM3mepeHuin» (CMm. pucyHok 12).

15.1.4 NMpoaomkNTENbHOCTL NepecedYeHns MNoToka B OAHOM  HanpasBleHun He
pormkHa ObiTb mMeHee 180 ¢ (3 MuH). CKOpOCTb ABWXKEHMS MO CTBOPY He A0ShKHa
npeBblWaTb CKOPOCTb MOTOKA.

[MpopomKUTENLHOCTL OBMXKEHUSA NO CTBOPY aHanuM3vMpyeTcs no 3anucsiM B CBOAKE
n3mepeHus pacxoga sogbl (tabnuua «Csoaka Pacxoga» - pUcyHok 7).

[Ans KOHTpPONA CKOPOCTU [ABWXEHUS Mo CTBOPY HeobxoaMmo B MeHw «Bug»
BbIMOMHUTL NocnegoBaTenbHOCTb komaHg «[padukuny, «BpemeHnHon Psag Ckopoctu
Bogpi/Jlogkmn». CkopocTb cyAaHa (1oakun) (kentas nuHUS rpaduka) He JOMmkKHa npesbiwaTh

CKOPOCTb MOTOKa (KpacHas NMMHUSA rpaduka) No BCeN LUMPUHE NoToka (PUCYHOK 21).
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PucyHok 21 — 'padumkn CKOpOCTU CyaHa 1 NOTOKa

[lonyckaeTca He3HauUnTeNbHOE NPEBbILIEHNE CKOPOCTU CyaHa (NoaKM) Hag CKOPOCTbIO
MOTOKa TONbKO Ha y4acTKax peku, rae CKOpoCTb TeyeHuss meHblie 0,2 m/c, n/vnu B cny4vasx
BbIMOSTHEHUS U3MEPEHNN HA BOAOTOKax WwnpuHon 6onee 300 M, Koraa BpeMs nepemeLLeHus
no cTBOpY coctaBnsaeT dbonee 10 MuH.

15.1.5 [Ina kaxgoro naMepeHust pacxoga Bofbl, BbINOHEHHOrO npodunorpadom,
HeobXo4MMO NpPOBEPATb KONMMYECTBO «MMOXUX» AaHHbIX B u3MepeHusx. B npouecce
N3MEPEHNN MOoNyYyaeMble 3HAYEHUsI CKOPOCTEN UK rMybuH B HEKOTOPbIX aHCambrsix He
OTBEYalOT BHYTPEHHUM KPUTEPUSIM KayecTBa MPUHATONO curHana wu  6pakyroTtcs
nporpaMmHbiM  obecnedeHnem «WinRiver Il». KonmyectBo Takux 3abpakoBaHHbIX
aHcambnen B AaHHbIX M3MepeHuns dukcmpyetca B Tabnuue «CoctaBHaa Tabnuua» B

rpadpax «[Mnox.AHc.» wn «[oTepsH.AHC.». CyMMapHOEe KOMNWYECTBO «MIIOXUX» U
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«MNOTEPSAHHbIX» aHcambnen He AOMKHO npeBblwaTb 25 % oT obuwero konuyectsa
aHcambnen B namepeHun («4uncno AHC.»), B MPOTMBHOM Cllydae uamepeHune SOSMKHO BbiTb
3abpakoBaHo. [Onsi 3TOro nokasatensd BaXHO HEe TOMbKO KONMMYECTBEHHOE 3HadeHue
«NNoOXnX» aHcambnemn, HO N XxapakTep UxX pacrnpeaeneHnsi B nonepe4yHoM cedeHnn noToka.
Heobxogumo otcnexusaTb, YTOObl He ObIIO NPOAOIMKUTENBbHBLIX MEPUOAOB MPOMNYCKOB
N3MEpPEHUN B CTPEXHEBBIX 30HAaX MNOTOKA, NPY 3HAYUTENbHbBIX UBMEHEHUSIX YOUHbI.

15.1.6 OcBelleHHass n3MepeHnsiIMM 4acTb pacxoda BOAbl OOIMKHA COCTaBNATb He
meHee 50 % cymmapHoro pacxoga BoAbl. OTHOCUMTENbHAA YacTb U3MEPEHHOro pacxoda
BOAbl aHanm3npyeTcda no 3anucu B none «% WMamep.» cBOOKN naMepeHunsa pacxoga (OKHO
«lMpegg.MNpocm. Ceogkn U3mepeHns Pacxoga» — pucyHok 18). 3HayeHus pacxogos
BOAbl, pacCYMTaHHbIX ANa 6eperoBbiXx OTCEKOB AOMKHbI ObiTb HE3HAYUTENbHLIMU, YTOOb
MOXHO 6bIN10 NpeHebpeyb NOrpeLHOCTAMN NPU UX BblMCNeHNN. Pacxoabl BOAb! JIEBOMO U
npaBoro GeperoBbiX OTCEKOB B CyMMeE He [OOSDKHbl NpeBbiwatb 5 % OT U3MepeHHOro
pacxoga Bogbl. Ecnn aT10 TpebGoBaHwe He BbINOMHAETCA, HeobxoauMoO MNOBTOPUTb
n3mepeHune, ctapasiCb NpuM U3MEPEHMM Kak MOXHO Bnvxe noaxoanTb K 6eperam.

15.1.7 B npouecce BbINOMHEHNA U3MEPEHUN M 06paboTkM AaHHbIX Heobxoammo
KOHTPONMpOBaTb Takke crnegylowme nokasartenu:

— NPaBUIbHOCTb YCTAHOBKM BPEMEHMU U AaTbl U3MEPEHUS;

— YCTAHOBKM 3HAYeHUN MaKCMMarnbHOW CKOPOCTU WU rnybuHbl noTtoka. Ecnmn ux
3HayeHNss BO BpeMs nepeceyeHUs (TpaHCeKTa) He COOTBETCTBYIOT 3aAaHHbIM
nepBoHa4vanbHO Npu co3gaHnn darna n3mMepeHnin, To X Heob6XoaANMO U3MEHUTD;

— 3Ha4YeHne U3MepeHHoro akTnyeckoro paccrosHusa («®Pakrt. Pacct.» Ha Bkrnagke
«CoctaBHas Tabnumua 1» — pucyHok B.3 npunoxeHna B), KoTopoe [OMMKHO
COOTBETCTBOBATb pearibHbIM 3HAa4YEHUSIM LIMPWHBI NOTOKA. HecooTBETCTBME 3TUX BEMNYMH
MOXeT ObiTb obycrnoeneHo npobnemMamu C KanuMbpoBKOW KOMMaca, WM Hanuvmem
achbdbekTa «aBUKYLLErocs gHaY;

— Hanuyme BO BCEX M3MEPEHHbIX aHCaMbnsax nokasaHui rnyobuHbl NOTOKa.

OtcyTcTBME nNOKasaHUM rMyOMHbI MOTOKA B KakKMX-NMMOO aHcambnsix CBA3aHO C
OLHOWN U HECKOMBbKUMUN NPUYMHAMN:

a) rnybuHa, ycTaHOBMNEHHast B NepBOHa4anbHOW KOHMUrypauum W3MepeHui B
cooTBeTCcTBUN C TpeboBaHmamu 13.4.3, He ABNSETCH MakcumarbHOW rmybuHon notoka. B
3TOM cry4ae crnegyet yBeNMYnTb €€ 1 NPOBECTU U3MEPEHUS NOBTOPHO;

6) OOHHBLIN cnep MOXeT TepATbCA B MecTax peskux nepenagos rnybuH BO BpeMms
nepeceveHnst notoka. B aTux mecrtax cneagyet aBuraTtbca 0ocoOEHHO MeaneHHo n bonee

pPaBHOMEPHO;
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B) UHTEHCUBHOCTb OAHOrO M3 JNyYyen JaTyunKa CyLeCTBEHHO CHMU3WUMAchb, YTO MOXET
OblTb CBSI3aHO C MonagaHWeM BO3Adyxa Mo M3nyvatesnb WM HanniMem nOCTOPOHHUX
npeamMeToB nepea ny4om (Bogopocnen, 6uIToBoro mycopa u 1. n.),

[) Ha OHe NOoTOKa MMEeKTCA NIOTHble 3apoCrnv BOAOPOCIEN, KPYMNHble BanyHbl W
Apyrue npeameTbl, HapyLlalLwmnx pacnpocTpaHeHue nyya s6nmsu gHa. 1o BO3MOXHOCTH,
cnegyeT M3MEHUTb M3MEpPUTENbHbIA CTBOP, YTOObI WUCKNIOYUTL BAUSIHUE MNOCTOPOHHUX
npegmeToB.

MHorga npvynHOn oTCYTCTBMSA NoKasaHWi rnyOuHbl NOTOKa MOXET OblTb OTCYTCTBUE
AaHHbIX OOHOrO M3 4eTblpex nyyvyen npwm obpaboTke. B 3Tom cnyvae cnegyet
ncnonb3oBaTb TPEXyyYeBOE pelleHMe [Ansi BOAHOro cnega npu obpaboTke [aHHbIX

namepeHun no 14.3.
15.2 OnepaTMBHbIN KOHTPOJSIb TOYHOCTU U3MEPEHNN

15.2.1 Mocne nony4eHus pe3ynbTaToB M3MeEpPeHUs pacxoda BoAbl, BbIMOMHEHHOTO
npocunorpadom, HenocpeacTBEHHO B rTMAPOMETPUYECKOM CTBOPE OOSDKEH BbIMOMHATLCA
onepaTuBHbIN KOHTPOSb TOYHOCTU U3MEPEHUI CNEeaYOLLMX BEMNYNH:

— cpefHen rnyouHbl noToka (hep);

— Nnowaam NonepeyvHoro ceyveHus (w);

— cpefHen cKopocTn TeveHus (Vep);

— LWMpWHBbI NoToka (B);

— 3Ha4YeHnsa caMoro n3mMepeHHoro pacxoaa sofsbl (Q).

[ns 3Ton Lenu Ucnonb3yrTCA 3aBUCUMOCTU 3TUX INIEMEHTOB OT 3HAYEHUN YPOBHA
BoAbl H ana gaHHoro rmagpometpuyeckoro cteopa: hep(H), wo(H), Vep(H), B(H) n Q(H),

noJiyd4eHHble MO COBOKYMHOCTAM AaHHbIX U3MEPEHHbIX pacxoaoB BOAbl MPOLUSbIX NeT.

Kaxgast 13 atux 3aBucumocTten umeet oueHky On (H), Og(H), Ov,(H), OpH) U

O-Q(H)1 KOTOpad nojiydeHa Kak OTHOCUTEJIbHOE CpedHee KBaapaTU4eCKOe OTKITOHEeHME OT

ocpegHsiowen kpuson (hep(H), a(H), Vep(H), B(H) n Q(H)) Ttovek hepi, @, Ve, Bi 1 Q;,
OTHOCSLLNXCH K UCXOLHbIM COBOKYMNHOCTSIM N3MEPEHHbIX PacXo4oB BOAbI.
15.2.2 TOYHOCTb M3MEPEHUIN BCEX KOHTPONMUPYEMbIX BENUYUH hep, @, Vep, B 11 Q

npoBepAaeTcsa C NOMOLLLIO KpUTEPUEB

< : (15.1)

joh

cpi PepicH)

‘5@‘ <20

! FiH) !

(15.2)
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oy < 20, (15.3)
B[ <205, ; (15.4)
‘éQi‘ <20, (15.5)

Pacxop Boabl cuntaeTcst UsMepeHHbIM HagexHo npu cobntogeHnn ycnosui (15.1) —
(15.5). B npotuBHOM crny4yae HeobGXOAMMO BbIACHUTb  MPUYMHBLI  OTKIOHEHWN
KOHTPONMPYEMbIX BENUYMH 1 3aTEM NOBTOPUTb N3MEPEHUSI.

Ecnn nepBoHavanbHO M3MepeHHoe 3HadeHne pacxoga Bogbl Q; noaTBepxaaetcd
AAHHBIMW  OMEepPaTMBHOIO KOHTPOSIS, OHO [OOSMKHO OblTb MPUHATO OnS yyeTa cToka B
KayecTBe MCTMHHOIO pacxoja W UCMONb30BaHO AN KOPPEKTMPOBKM 3aBucumoctn Q(H) B

rMOPOMETPUYECKOM CTBOpE.
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MpunoxeHue A
(o6s3aTenbHOE)

MeToauka KaﬂM6pOBKVI MAarHMTHOro komnaca

A.1 O6owme nonoxeHus

Mpodounorpad «Rio Grande» onpegensieT HanpaeneHWE OBWKEHWUS CyOoHa B CTBOpe
M3MepeHusi C WUCMONb30BaHMEM WHOYKUMOHHOMO MarHuTHoro komnaca. KanubpoBka komnaca
npou3BoanTCS Ha 3aBofe-usrotosuterne. TOYHOCTb 3aBOACKOM KanmbpoBKM KoMnaca coctaBnseT £2°,
a MakcMMaribHbIA OOMyCKaeMbI HaKMOH kopryca cyaHa (npodunorpacda), npyM KOTOPOM NPOMCXoauT
n3MepeHve HanpasneHns CKOPOCTU TEYEHNSI BOAbI MU CKOPOCTU CyAHAa He OOMKeH npesblwaTb +15°.

B MO «WinRiver ll» HanpaeneHve ABWXeHWs cyaHa (MO OTHOLLEHWIO K HarpaBreHWo Ha
MarHUTHbIN ceBep) oTobpaxaeTtcs B okHe «[1yTb CygHa ¢ Bektopamu» (cMm. pucyHok 5). TodHOCTb
onpeaerneHns 3TOro HarnpaBfeHWst 3aBUCUT OT MOrPELUHOCTM KanubpoBkM KoMnaca, OT BeNUYMHbI
MarHUTHOIO CKIMOHEHUA ONA OAHHOTO MEeCTOMONOXEeHUs rmagpomMeTpudeckoro crtesopa. MarHutHoe
CKINOHEeHNe MoxeT ObiTb onpegeneHo NO KoopauvHatam CTBOPa C MCMOMb30BaHWMEM OOCTYMHbIX
KOMMbIOTEPHBLIX Mogernen, Hanpumep «GeoMag», «Geomaglinfo».

Ha nokasaHusa MarHMTHOro KoMnaca MoryT okasblBaTb BIIUSIHUE UCKaXKEHUSI MarHUTHOrO Nons
3emnu, Bbl3BaHHbIE €CTECTBEHHLIMU MPUYMHaMK. Kpome TOro, MCKaXXeHWsi Noka3aHui komnaca MoryT
ObITb BbI3BaHbl U APYTVMU BHELUHUMW NPUYUHAMMW, B HACTHOCTU:

— MarHWTHble MaTepuarnbl, KOTOpble HaxXOO4ATCS HEenocpeaCTBEHHO Ha cyaHe wunv B6nu3sm
npodmnorpada (MeTannmyeckne 4actu KpenneHus npocunorpada K cygHy, camo CyaHo v ap.);

— Hanuune Ha CyaHe MacCUBHbIX METANNIMYECKMX YAESPKNBAIOLNX KOHCTPYKLNIA;

— CUnbHble  BHELUHME  3feKTpudeckne nons, Hanpumep, BbICOKOBOMbTHbIE — JIMHWUM
anekTponepegay (J1901);

— ApYrue UCTOYHMKN CUMbHBIX 3NTEKTPOMArHUTHbIX NOMEN.

Ans npodwunorpada «Rio Grande» nNo BO3MOXHOCTU criedyeT UCKMIOYNTb 3TU NPUYMUHBI NPpK
BbIMOMTHEHUM U3MEPEHU PacxodoB BOAbl, TaK KaK UCKaXKEHWUS KoMnaca MOryT BAWATb Ha OLIEHKY
HanpaBfieHNs1 U3MEPEHHbIX CKOPOCTEN TeYeHus, Ha OnpederieHve LMPUHbI MoToKa W nrowaau
nonepeYHoro ceveHnsi, a crnefoBaTenbHO, CHUXKAKT TOYHOCTL onpedeneHunsi pacxoaoB BoAbl.

[MoaTomy B KaXX4OM rMApOMETPUYECKOM CTBOpE nepen NpoBedeHUEM U3MEPEHWUN, a Takke
npu u3MeHeHun cnocoba wusmepeHus npodunorpadoM, HeObXOAMMO BbIMONHUTL KannMbpoBKy
MarHMTHOro Komnaca.

KannbpoBka mMarHMTHOro komnaca B obs3atenbHOM Mnopsake OOofmkHa NpPOBOAUTLCA nepen
NpoBeAeHNEM TecTa «OBWXKYLLErocs AHay», Tak Kak B NPOTUBHOM Cllydae TeCT MOKaXeT ownboyHble

pesynbTaThbl.
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A.2 Heo6xogumble ycnoBusa gnsi KanMGPOBKM MarHUTHOro komnaca

KannbpoBka MarHMTHOro komnaca nNpou3BOANTCA TONbKO Anst npodunorpada «Rio Grandey,
Tak Kak B «Stream Pro» komnac oTCyTCTBYeT.

[ns ycnewHon KanubpoBKM MarHUTHOTO KOMMaca AOMKHbl ObiTb BbIMNOSMHEHbI CriegyroLime
yCrnoBwusi:

— ANs  OCYLIEeCTBNEHMSA KanubpoBKM HeENocpeacTBeHHO u3 nporpammbl  «WinRiver 1,
HeobGXxooumo yganutb 13 npodunorpacda AONOMHUTENbHbIE KapTbl NamMaTtv. Metoavka yaoaneHus
KapT nam4aTtu onncaHa B 3.7 pykoBoacTBa Mo akcnnyataumm «Rio Grande » [2];

— obecneynTb pacnonoxeHne npodunorpada Ha AOCTAaTOMHOM PaCCTOAHUU OT UCTOYHMKOB
pasfnnyHbIX MOMEX, UCKaXatoLMX nokasaHusi komnaca (A.1);

— NpoBOANTL KannBpoBKy KOMMaca B HenocpeacTBeHHOW 6nmM3ocTn OT rmapoMeTpuHeckoro
CTBOpa, B KOTOPOM ByayT BbINOMHATECA U3MEPEHUSI, OPUEHTUPYS FONOBKY npodounorpada B TOM xe
HanpaeneHuu, YTo 1 Npu N3MepeHun (BHM3);

— B npouecce npoBeaeHns kannbpoBKN He JoMNycKaTb HAKIOHa npodunorpada, B T. Y. KpeHa,
ancdbdepeHta un  agp. Heobxognmo pgobuBatbes, 4YTOObI  OTKIMOHEHWs npodunorpada B
rOpU30HTarIbHOM MOSIOXKEHUW B NpoLiecce KanmbpoBku He npeBbiwanmy 0,5°—1°;

— Npv NpoBeaeHUN KannbpoBKN CKOPOCTb BpaLLeHns npodunorpada He A0rMKHaA NpeBbiaTh
5° B cekyHAy, T. €. NpoLecc kannbpoBKN KoMnaca A0MmKeH NpoBoanTbca He meHee 70 c;

— NOrpeLUHoCTb Kanubposku («Errory) He aormkHa ObiTb 6onee 2°. Ecnu nocne KanubpoBKku
MOrpPELLHOCTb NPEBbIWAET AO0MYyCTUMOE 3HayeHue, TO HeobXoaMMO MOBTOPUTL KanmnOpoBKy, Moka
oLwmMbKa He cTaHeT MeHee 2°. Ecnv nocne HeCcKosnbKMX NOMbITOK MOrpeLLHOCTb KanMbpoBKk/ koMnaca
bonee 2°, HeobGXOOMMO B MPUMEYAHMSX K W3MEPEHUIO OTMETUTb MOSTYYEHHYID BENUYUHY
norpeLlHoCcTn kanubpoBku. B aToM cnyyae mamepeHne MOXeT ObiTb BbINOSIHEHO, HO HeobXxoaMMo
cneanTb 3a HanpaeneHueM [ABWXKEeHUs (Cnedom) cyaHa, Tak Kak OHO B 3TOM Criydae MOXeT
pasnuyaTbCca Npu OBWKEHUM OT ofHoro Gepera k gpyromy u obpartHo. lMpu npoBeaeHun Tecta Ha
AhheKT «OBMKYLLEroca AHa» BO3MOXHO CMELLEHME TOUKM Havarna M KoHLia M3MEPEHUs, YTO Takke
MOXET BbITb CBSA3aHO C pe3ynbTaToM OLLMOOYHONM KanmnbpoBKM KOMMNAca;

— nocne nposedeHns kanubpoBKn Komnaca Heobxoammo JocTaBuTb npodhunorpad B BOAY

6e3 OTKMYEeHUsT akKyMynaTopHon 6atapew.
A.3 MNpouenypa kKanM6poOBKM MarHUTHOro Komnaca
KannbpoBka komnaca B nporpamme «WinRiver Il» BbINnONHAETCA B  CreayoLlen

nocnegoBaTesibHOCTU:

— B MeHIo «Cbop» BblibpaTb KoMaHay «[posecTtn Kanubposky Komnaca» (pucyHok A.1);
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Bocnpomsseaenue Window  Cnpaska Aranor Yanbposxy Nounace x|

Havatb Moceinky MHros... F4 ' oo

Dara / Boorn

YeTaHoBuTe Yace AQMNT Shift+F4

MposecTit TecT AOMT Shift+F3

Mposectit TecT Qatwika Jasneqms Shift+FS i
‘ MNposecri Kanubposxy Komnaca  Shift+-10 k (o )

Mactep Kondurypawsmd. .. Ctri+2 e

PucyHok A.1 — Bbeibop komaHgpl PucyHok A.2 — OkHo «[Quanor Kannbposku

«Kannbposka Komnaca» B meHo «Coop» Komnaca»

— B OTKpbIBLWeMcs okHe «[duanor Kannbposkn Komnaca» BbINONHUTL kKoMaHay «Kanubposka»
(pucyHok A.2);

— nocne BbINOSHEHNsT KanMBpPoBKM NosBUTCA coobLueHne «Press space bar to start taking data
after the instrument is setup» (pucyHok A.3), Aanee HaxaTtb Knaeuwy «npobeny Ha knasuaTtype [1K;

—nocne nosiBneHuss okHa (pucyHok A.3) ¢ Kypcopom B o6nactu kanubpoBku, cnegyet
HayMHaTb MeaneHHoe BpaLleHne npodunorpada BOKpyr cBoen ocu. Heobxoanmo npomssecTv ognH

nonHein obopoT npodunorpada 3a Bpems He meHee 70 c.

Auanor Kanubpoeku Komnaca X\

Cepuanmit Homep: ~
11378 i

Lata / Bpema:
10/12/21.10:30:57

t in a plane until all data samples are acguired...

n NE E SE s SW w W n

3aipuTe ‘

PucyHok A.3 — OkHo «[uanor Kannbposkn Komnacay B Havane kanMbpoBku koMnaca

B npouecce BpalleHus npodunorpada nporpamma «WinRiver 1l» cobupaeT gaHHble npuv
Kaxkgom HanpasneHun (c warom 5°). Nocne BbinonHeHWs nonHoro obopoTta nossnsaeTca coobLleHne
«Calculating compass performance...» KW HayMHaETCA BbIMUCIIEHNE HOBbIX KanMbOpOBOYHbLIX
napameTpoB. Ecnn B npouecce BpaweHusi npodunorpada nossBUNUCL NPOMYCKU B 3BEe3[04KaX,
3anorHALWNX UHAMKATOP BbLINOMHEHUS orepauuu, crnegyeT npodornkaTb BpalleHue, rnoka Bce

obnactu MHOWKaTOpa He 3anoJIHATCA.
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Mocne nporpammHoi o06paboTkn pesynbTaTtoB  KanmnbOpOBKM MOSIBATCS  BblYMCIIEHHbIE
XapakTepucTukn n nocnegHee coobuleHne «Calibration parameters gave been updated in NRAM»
(kannMbpoBo4Hble MapameTpbl 06HOBrEHbI B namsTtn). Obwaa owmnbka kanubpoBkM BuaHa B norne

3KpaHa crieBa (pucyHok A.4).

Awnanor Kanubpoexu Komnaca @

Cepuairisit Homep
11373

RMS

=

Lava / Bpemn
1012721104841

Shia

ooy
ey
"

OIS

R

PucyHok A.4 — OkHo «[Ouanor Kannbposkn Komnaca» ¢ ykazaHnem
ownBKKN KannbpoBKM koMnaca

Ecnn norpewHocTs KanubpoBKM MpeBbIAET AO0MyCTUMOE 3HayeHue, TO HeobxoamMmo
NMOBTOPUTbL KanMOpoBKYy, Moka owwunbka He OyoeT MeHee 2°, HaxaB koMaHndy «KanubpoBka» u
BbIMOMTHUTL BCHO NOCNeoBaTeNbHOCTb AEUCTBUIN, ONUCAHHBIX BbILLE.

Korga norpewHocTb KanvbpoBku OyoeT MeHee 2°, cnegyeT 3akOHYMTb npoueaypy

KanubpoBKu, HaXkaB KOMaHay «3akpbiTby» (PUCYHOK A.5).

Amanor Kanubpoeku Komnaca @

Cepuitnieit Homep: RMS of 3rd Order and Higher + Randcm Error: + 1.05° {\‘
11378

Lata / Bpems: Pitch Standard Dev:

Rell Standard Dev: (4]

10/12/21.11:00:51

Successfully evaluated compass perfcrmence for the current compass calibraticn.

0.7w <<<

libraticn:

in2#*3%

al =
bl =
az2 =
k2 =

KeniSpoexa
2dd

Calibraticn: param

e =

23 puTE E ]

PucyHok A.5 — OkHo «[Ounanor Kannbposkn Komnaca» npu 3akpbiTum
Ananora kanubpoBku komnaca
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[nsi BOCTWXKEHMSA MONOXUTENBHOIO pe3ynbTata HeobXoAMMO BbIMOMHUTL HE MeHee OBYX
obopoToB npodmnorpada. lNpn nepeom obopote nporpamma «WinRiver Il» BbluMcnsieT HoBble
KanmbpoBOYHbIE MNapamMeTpbl U CPaBHMBAET MX C MOSyYeHHbIMM NpwW KanubpoBke Ha 3aBofe-
nsrotosutene. Npn BTOPOM — BbINOMHAETCA CPaBHEHME MOSTyYEHHbIX NapaMeTpoB C NapameTpamu,
BblUYMCIMEHHBIMM B npouecce nepeBon kanubposkn. Ecnn npouepypa KanubpoBKM BbINOMHEHA
NpaBubHO, TO NOCIe BTOPOro BpaLLEHUs1 KanmbpoBOYHbIE NapaMeTphbl, Kak NPaBuIio, BbIYUCASIOTCS
C norpewHocTbldo MeHee 2°. B cnyyae, ecnu BpaweHue BbINOMHAETCS ObICTPO WM He B
rOPU30OHTanbHOMW MfOCKOCTU, TO MOrPELHOCTb MOXET ObiTb Bbile AOMyCTUMOW, 4YTO Tpebyet
NOBTOPEHMS NpoLeaypbl KanMbpoBKU.

PesynbtaTtbl kanubpoBKkn coxpaHstoTcs BO Bkragke «KoHTponbM3amepeHus» BO BKagke

«QA/QC» (KoHTponb kadyecTsa uaMepeHuin)\«Kanmbpoeka Komnaca» (pucyHok A.6).

= KoutponbHamepenus - TRDI @@
@ 741_0.mmt
@ ViHdopMaLwa YuacTKa
& Pacxoa Ha YyacTke
=@ QAfQC
. @@ Tect AOMT
= @ Kanubposxka Komnaca

=y

PesyneTaT TecTa - 10/12/21 11:51:09
PesyneTaT TecTa - 10/12/21 11:53:04
(&) PesynoTat Tecra - 10/12/21 11:54:34

=@ CHop darHeix
= Crneaviolwui TpaHceKT
: 741_0_000,PDO
A Nonesas Koudwmrypauus

ol

PucyHok A.6 — CoxpaHeHune pe3ynbTaToB kanvbpoBkM Komnaca

56



PL 52.08.767-2012

MpunoxeHne b
(o6s3aTenbHOE)

Ucnonb3oBaHue paguomoagemoB «bluetooth»

B.1 O6owue nonoxeHus

Ona wn3mepeHun pacxoga BOAbl C MOCTOB, MPU  WUCMONb30BaHWM MNEPETSHKEK W
rMapoMeTpUYECKNX YCTAaHOBOK, Npu paboTax BGpoa 1 € ntorieyHbIx nepenpas vYacto bonee yaobHo
ncrnonb3oBaTb B Komnsiekte ¢ npocdumnorpacgpom 6GecnpoBogHyto cBdAsb ¢ [1K, yto pacwwmpset
AnanasoH ero BO3MOXHOCTeW M obecneumBaeT 6e30MacHOCTbL NPOBEOEHUS PabOT B CIOXHbIX
YCINOBUSIX U BO BPEMS NABOLAKOB.

Ona pabotel ¢ npodunorpadom «Rio Grande» pekomeHayeTcsi UMCMOMb30BaTb
pagnomogeMm «Sena Parani SD1000» Tuna «bluetooth», BHewHWn BMA W TEXHU4YECKME

XapakTepUCTUKN KOTOPOro npueeneHbl Ha pucyHke b.1.

TexHu4yeckune xapakrepuctukm «bluetooth»-pagnomogema «Sena Parani SD1000»:

B L= 1T 7o o)1= 1 < bluetooth v2.0 + EDR, Class 1;
== MHTEPMIEIIC .ttt RS-232;
— 0anbHOCTb OENCTBUA HA OTKPLITOM NPOCTPaHCTBE
CO CTaHAAPTHOM @HTEHHOM, M ......ovvineininiiiiieeecreenens, no 100;
C AOMONTHUTENbHBLIMU @HTEHHAMMU, M ..., no 1000;
— HanpskeHue paboyero nutanus, B ... ot 5 go 14;
— TeMnepaTypa okpyxarLero Bo3ayxa, °C ........oooeveiiiien.. oT -20 go +70;
e «ParaniWiny;
— PABMEPDBl, MM . etitttt ettt e et 76x31x16.

PucyHok B.1 — BHelwHWIA BUA 1 TEXHUYECKME XapaKTepUCTUKN
paguomogema «Parani»

Pagnomogem «Parani» He TpebyeT BHelWHNX gpanBepoB n obecnevnBaeT CBA3b CO BCEMU

cTaHgapTHbeIMK «bluetooth»-ycTponcteamun. KOMNnekT NoCTaBkM BKIKOYaET ceTeBon 610K NUTaHu4,
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HeobOxoaumble kabenu n nepexogHukn. NMogpobHoe onucaHue paguomogema «Parani» MOXHO

HanTn Ha VIHTepHeT-canTe koMmnaHmm « SENA»: www.sena.com.

Mpodmnorpad «Stream Pro» nocTaBnsietca €O  BCTPOEHHbIM  GecrnpoBOAHbLIM
paguomogemom «bluetooth» n KMNK ¢ npegyctaHoeneHHbiM 1O «Stream Pro» ADCP. 3ta
koMmnnekTauna obecneynBaeT BO3MOXHOCTb yaaneHHoW paboTbl ¢ npodunorpacdoM ¢ NOMOLLbIO
©ecnpoBoaHom ceaA3n «bluetooth» n KINK Ha pacctosiHumn oo 100 m.

Mpodunorpadd «Rio Grande» B koMmnnekre ¢ paguomogemom «bluetooth» MoxeT
ncnonb3oBaTbCA B ABYX BapuaHTax:

— ABa BHELUHMX pagMomMogemMa: co CTopoHbl npodunorpada n co ctopoHsbl MK;

— INK co BcTpoeHHbIM «bluetooth» 1 pagnomogem co ctopoHbl npodunorpada.

B.2 Ucnonb3oBaHue ABYX BHELWWHUX paguoMoaeMoB Ans paboTbi ¢ npodunorpacom

«Rio Grande»

Bb.2.1 NMoaknto4yeHne paguomoaemoB K npocunorpacy u MK

Ana pa6otel ¢ «Rio Grande» B komMnnekte C ABYMS BHELWHUMU pagvoMoaemMamm
Heobxoanmo, 4TOObl oaMH paguomogeM Obin noakmnoveH K npodmnorpady, a gpyron — k [K.
KoHdurypupoBaHue (HacTporka) CBsi3M [OBYX BHELWIHMX paguMoOMOOEeMOB B 39TOM Clnydae
3aKnio4aeTcsa B noodepeHOM NogKNioveHnn nx k nocnegosatensHomy nopty MK (COM-nopTy).

Mpouecc cBasn AByx ycTponcTs «bluetooth» HasbiBaeTcsa conpsixkeHue («Pairing»), B xoge

KOTOpPOro 0HO 13 YCTPOMCTB CTAaHOBUTCA rMaBHbIM («Master»), a gpyroe — segombiM («Slavey).

B.2.2 Nogknio4yeHne paguomogema Kk npodunorpacy «Rio Grande»

Mpocmnorpad «Rio Grande» ykoMnnekToBaH KOPOTKMM kabenem, oauH KOHeL, KOTOpPOro
nmeeT pasbem Ans NOAKMIOYEHUA K npodunorpady, a BTOPON He MMEET HMKAKoro pasbema
(pucyHok B.2). Takonm pasbem HeobXOAMMO CMOHTMPOBAaTb, YTOObI OBGecrneyYnTb BO3MOXHOCTb
noaknoyeHns paguomogema «Parani» M MCTOYHMKA nuTaHua  (akkymynsTtopa). Kabenb
npodcunorpada «Rio Grande» HeobxogumMo 3aBecTu B BOLOHENMPOHMLAEMbIA OTCEK KaTamapaHa
Yyepes OTBEPCTME B HEM, 3aKpenuTb kabenb Ha Koprnyce kaTamapaHa, obecnevvs repMeTM4HOCTb
coegvHeHnsa. CMOHTMpPOBaTb pa3beM AnS MNOAKMYEHUS K paguomodemy n kabento nutaHus no
cxeme, nokasaHHOM Ha pucyHke b.3.

Ana moHTaxa HeobxoguMmo ucnonb3oBaTb pasbem Tuna DB-9M (nocneposatenbHoro
nopta [1K). HakoHeYHukM npoBOAOB ANA MNOAKMYEHUS K akKymynsitopy BblbupawoTca B
3aBMCUMOCTM OT Tuna akkymynatopa. Bunka kabensa nutaHua pagvomogema MNocTaBnseTcs B

KoMmnnekTe ¢ pagmomoaemom «Paraniy».

58


http://www.sena.com/

P 52.08.767-2012

Mpogunozpath
Rio Grande
IN 1 3
Paduomodem
ouT | 2 2 " Parani "
Rs-232
GND | 3 5
+ 4
- 8
+
AKKYMYNAMOPHOA
v Gamapes
+ Kabfeas numanus
paduomodema
i " parani "

Pueynokb-3—Kabenb-paguomogema

B.2.3 KoHdurypupoBaHue paguomonemoB ¢ ncnonb3oBaHuem NO «ParaniWin»

b.2.3.1 B komnnekTe noctaek1 pagmomonemMoB «Parani» nmeetcs MO «ParaniWiny, kotopoe
MOXHO MCNoNb30BaTh ANS KOHUrypupoBaHusa pagmomoaemoB. KoHdurypmpoBaHue npov3BoauTcs
nyTem nooyepeHOro NoAKNIOYEHUss paanoMoaemoB K nocnegosatensHomy nopty MK (COM1).

b.2.3.2 MNocnegoBaTensHOCTb OENCTBUA NPU KOHOUIypupoBaHUM pagnoMoaemMoB B cryvae
NCNonb30BaHWsA ABYX BHELWHNX pagmomogemoB u MO «ParaniWiny:

a) yctaHoBuTb Ha MK MO «ParaniWiny;
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0) Ha kopnyce oboux paguomonemMoB yctaHoBuTb DIP-nepekntoyaTenn Ha ckopocTb obMeHa,
paBHyto 96006uT/c, nepekntodatens H/W «Flow Control» B nonoxeHun «OFF» (BbikntoyeH). DIP-

nepekn4yartenun OOoJKHbI ObITb B MOMOXEHUN, NOKa3aHHOM Ha PUCYHKe b.4;

[ o]
[ o]
[ o]
o]

PucyHok B.4 — lNonoxexne DIP-nepekntoyaTenen Ha paguomogeme ansi pabotbl
Ha ckopocTtun 9600 out/c

B) NOAKMOYNTL pagnomonem (Ha CTopoHe npocdhmnorpadga — yctponcteo «Mastery») k
COM-noprty [K, Bkntountb kabenb nutaHua USB-agantepa paguomogema B USB-nopT MK,
BkntounTb nepekntodatens «ON/OFF» Ha pagnomogeme B nosioxkeHne « ONy;

r) 3aanyctutb nporpammy «PapaniWiny;

A) BblbpaTb HOMep nocnegoBaTenbHoro nopta («Serial Port»), K KOTOPOMY MOAKMOYEH
pagnomogem (B HoyTbyke «Panasonic» nopt COM1), ckopocTb nepegaydm (9600 6mT/c) n HaxaTb
«OK» (pucyHok B.5). Ecnu nogkntoveHrMe npousowrio, Ha Bknagke «Information» onpepenurtcs
HOMep paguomMoZema u napameTpbl NoAkNYeHnst (pUcyHok b.6);

€) nocrne YychnewHo BbIMOMIHEHHOIO COEAMHEHUsT HeobxoaumMo BbiOpaTh  BKMadKy
«Connection Wizard» wun BbinonHuTb kKomaHay «Factory Reset» pana cbpoca HacTpoek
paguomogema (pucyHok B.7), B nosiBuBwemcs okHe Ha Bonpoc «Return to factory setting.
Proceed?» Heobxoaumo otTBeTUTb «[ay;

X) nocne BbINonHeHnst cbpoca Heobxoaumo HaxaTtb «OKy;

n) panee HeobxoAMMO BbINONHUTL koMaHay «START» (pucyHok bB.8), y4Tobbl HauvaTb

nporpammmnpoBaH/e pagnuoMoaema;

UART Setting

* Please setup serial port for
configuring Parani-SD/ESD.

Serial Port COMA vl

BaudRate 9600 v

Parity Mone b
StopBit 1 ¥ l

oK CANCEL |

PucyHok B.5 — YcTaHoBka napaMeTpoB CBA3N
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Serial port was open: COM 1, 9600, No Parity, One Stopbit
ParaniWIN

Device Setting

Connectionfout]

]

Connectionfin)

)

Connection Wizard

Device Name

Dewice Bluetooth Address
Current fode

Current Status

Security
Authentication
Encrypticn

Uart Setting
Baud Rate
StopBit
Panty
H/W Flow control

SD1000+2 0.2-0BEGAS
0001950BESAS
MODED

Standby

DonY use
Don't use

9600

One Stopbit
No Panty
Don’t use

REFRESH

PucyHok B.6 — OkHo «Information» nocne coeamHeHnsa ¢ pagnomMogemMom

Infomation

Device Setting
Connectionfout]

(k|

Connectionfin]

R

Connection Wizard

Restart

Factory reset and push START button.

START

= Bluetooth Address

l Retum to factory setting. Proceed?

Rszi <= 5232

Baud o Saud Rate IG00 =
Parit] 'arity Nonc |
Stop Bit 1 - Stop Bit 1 - '

Hardware Flow Control
C DN & OF}

AT Response

& ON & OFF

Hardware Flow Control
C ON & OF}
-AT Response

& ON © OFF

PucyHok B.7 — Cbpoc HacTpoek pagnomonema

Serial port was open: COM 1, 9600, No Parity, One Stopbit

ParaniWiN

@&

Infomation

&

Device Setting

3

Connectionfout)

|

Connection(in)

R

Connection Wizard

actory reset and push START button.

Factory Reset Restart I START N I
Master Slave
Bluetooth Address Bluetooth Address
RS232 RAS232
Baud Rate 1600 - Baud Rate B0 2t
Parity [Non: : Parity None :
Stop Bit 1 v Stop Bit 1 v
Hardware Flow Control Hardware Flow Control
| © ON & OFf € ON & OFF
AT Response AT Response
& ON T OFF

& ON © OFF

PucyHok B6.8 — Havano nporpammupoBaHusa paguomogema
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K) Nnpu nocrnegoBaTenbHOM NosBAeHNN OKoH (pucyHok b.9) cnegyet Haxmnmatb « OK».

ParapiWIN
—B Connect the first SD to the serial port and push{or dick) the START button, The first SD1is set up to Master Unit(or 'E Reading Master SD's Bdaddr now. Push OK button please,
&) Device) L]

PucyHok 5.9 — OkHa guanora HacTpovk1 pagmomogemMa

b5.2.3.3 [lanee BbINONHAETCA KOHMUIypupoBaHWe BTOPOro paguoModema B criegyloLen
nocnegoBaTenbHOCTH:

a) npu nosiBNeHun okHa (pucyHok b.10) nogkntounts K MK pagunomogem, KoTopbin OyaeTt Ha
ctopoHe [MK (yctponcTteo «Slave»). HacTpoek He n3MeHsITh!

0) HaxaTb komaHgy «Factory Reset» pgns cbpoca HacTpoek paguomodema, B
nosiBuBLLEMCSt OKHe Ha Bornpoc «Return to factory setting. Proceed?» Heob6xogmmo otBeTUTh «[da»
ANsA BbINOMNHeHMsA copoca HacTpoek (pucyHok b.7), nocne koToporo Heob6xoaumo HaxaTb «OKy;

B) ganee Haxatb «Next» (pucyHok B5.10);

r) BHOBb Mpu MnocnegoBaTeNibHOM MOSIBIIEHMM OKOH, NpeAcTaBreHHbIX Ha pucyHke B.9,
cnenyet HaxumaTb «OK»;

A) Aanee npuv nosiBieHMn okHa, n3obpaxeHHoro Ha pucyHke b.11, cHoBa nogkntounTb K MK
pagunomoaem, KoTopbii OyaeT HaxoguTbCA Ha CTOpoHe npodunorpada («Master»), n HaxaTb

«Finish». HacTponkn He nsmeHaTb!

Serial port was open: COM 1, 9600, No Parity, One Stopbit
ParaniWIN

7
‘() Connect the second SD to the serial port and push the NEXT button. The
Infomation second SD is set up to Slave.
Device Setting Factory Reset Restart I @
;’3 Master Slave
Bluetooth Address Bluetooth Address
Connectionfout) 0001950BEGAG
I::] RS232 RS232
Baud Rate _] Baud Rate 9600 hd
ctionli
Connection{in) Parity - Parity None ¥,
& Stop Bit - Stop Bit 1 -
o -
Connection Wizard Hardware Flow Control Hardware Flow Control
Lo = ~ ON “ OFF
AT Response AT Response
* ON co * ON ~ OFF

PucyHok 6.10 — lNepexoa k KoHMrypupoBaHuio BTOPOro pagnomogema
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ParaniWIN
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i)
""’) hen again connect the first SD to the serial port, configure RS-232 settings
Infomation and push the Finish button.
Device Setting Factory Reset Restart |
Master Slave
- Bluetooth Address Bluetooth Address
Connection(out) 0001950BEGAG 0001950BEGA7
(31 RS232 ~RS232
=) Baud Rate 9600 - Baud Rate 9 v
Connection(in) Parity None - Parity Non
a Stop Bit 1 v Stop Bit 1 v
R
Connection Wizard Hardware Flow Control Hardware Flow Control
" ON * OFF " ON & 0

-AT Response -AT Response
* ON T OFF < ON S

PucyHok B.11 — lNoBTOpHOE NOgKMOYEHNE pagnomMogemMa KoMmnboTepa
A0S 3aBepLUeHNs KOHPUryprpoBaHns

€) Npu nocnegoBaTeribHOM NOSBIIEHUN ABYX OKOH (pucyHOK B.9) cHoBa cnefgyeT HaxumaTb
«OKy;

X) 3aKpbITb NporpamMMy, NogkniounTb pagmomogemsl kK MK 1 npodunorpady, BKIHOUNTD MX
n ybegutbcs, 4To MHAMKatopbl «Connect» Ha oboux pagvoMogemax MuratoT 3erieHbIM LBEeTOM

(MpMepHO oguH pa3 B CEKyHAY).

B.2.4 KoHcdurypupoBaHue paguomoaemMoB € UCNONb30BaHUEM onepauumn
«ConpsxxeHue»
Ana BbINONHEHWS KOHMUIypMpoBaHMs pagvMoOMOLEMOB C WUCMNONb30BaHWEM oOnepauuun
«ConpsikeHne» HeobxoaMMO NpuaepPKMBaTbCA CreayoLnX YKkasaHui:
a) Ha pagmomogeme, KoTopbin ByaeT nogknoyeH K IMK:
— BbicTaBuTb DIP-nepeknioyaTenM Ha Kopryce paguvomMogemMa Ha CKOpoCTb obmeHa
9600 6uT/c, nogkniounTb pagmomonem K nocnegosatensHomy nopty MK (COM-nopTy);
— BKMOUMTb Kabenb nutaHnsa USB-agantepa pagnomogema B nopt USB T1K;
— BkntounTb nepekntovarens «ON/OFF» Ha pagnomogeme B nonoxeHne «ONy», nocne
Yyero JOMMKEH 3aropeTbCs 3efeHbIM UBeToM nHamkaTop «Modey;
0) Ha pagmomoaeme, KOTopbIn ByaeT NOAKMYEH K npodunorpady:
— BbicTaBuTb DIP-nepekntioyateny Ha kopnyce paguoMOgemMa Ha CKOPOCTb OOMeHa
9600 6uT/c, nogknNYNTL pagnomoaem K npodunorpady;
kabenb

— NOAKIH4YNTb nMTaHna

npodwunorpada;

paguoModeMa K  akKyMynsiTopHou Gartapee

63



PO 52.08.767-2012
— BKMoUMTb nepekntoydatens «ON/OFF» Ha pagnomogeme B nomnoxeHne «ONy», nocne
4yero JOIMKEH 3aropeTbcs 3ereHbiM LBeTOM uHaukatop «Modey;

B) Ha paguomogeme, nogknodeHHom K [1K, kpaTkoBpeMeHHO (Ha 3-4 C), HaxaTb
MUKponepeknioyaTens «Pairing» (conpsbkeHne), CnpsiTaHHbIN B OTBEPCTUM Kopnyca. YaepKuBaTb
nepeknto4vartenb, Noka cBeToAMOAHbIA MHAMKaTop «Mode» Ha paguomogemMe He HadHeT muraTb
3eneHbIM uBeToM (Tpu pasa yepes 3 ¢);

r) MOBTOPHO Ha pagunomogeme, nogknodeHHom Kk TIK (unM Ha paguomopeme,
NOaKMIYEeHHOM K npodomnorpady) KpaTKOBPEMEHHO HaxaTb MuKponepeksoyaTens «Pairing»,
noka He noracHeT nHaukatop «Mode», a nHankatop «Connect» Ha pagnomogeme HayHET MuUraTb
3efeHbiM UBETOM (NpumMepHO oguH pas B cekyHay). MHgukatop «Connect» Ha paguomogeme,

NOAKMIOYEHHOM K Npodunorpady, Takke A0MKEH HaYaTb MUraTh 3€MeHbIM LIBETOM .

B.3 KoHdurypupoBaHue pagnomogema «Parani» gana pabotbl ¢ npodunorpacgpom

«Stream Pro»

Mcnonb3oBaHue pagnomogema B KomnnekTe ¢ HoyTbykom «Panasonic» ans paboTbl C
npodunorpacgom «Stream Pro» ObiBaeT HeobxooumMo B Tex cnydasix, korga ncnonb3oBaHme KK
HEBO3MOXHO MIM 3aTPyAHEHO (MpW 3acBeTKE 3KpaHa Npu SPKOM OCBELLLEHMMW, OTCYTCTBUM YAOOHOM
n 6esonacHon Bo3moxHocTh yaepxkanunsa KIMK npu paboTe B noake), a Takke npu Heo6XxoaAMMoCTH
ncrnonb3oBaHusa MO «WinRiver ll», nossonsiollero 6onee NonHoO U geTtanbHO aHanNU3nMpoBaTb
AaHHble B npouecce maMepeHuss n obecneuymBarowiero 6GonbluMe BO3MOXHOCTM BU3yanbHOro
npeacTaBneHns pesynbTaTos.

KoHdurypupoBaHue pagnomogema «Parani» gns pabotbl ¢ npodunorpagomMm «Stream
Pro» BbINOMHAETCA B crnegyowen nocrnegoBaTenbHOCTU:

a) yctaHoBuTb MO «ParaniWiny» Ha IK;

6) noaknunTbL pagnomogdem K nocnegosatensHomy nopty MK;

B) BKMouUNTb Kabenb nutaHma USB-agantepa paguomogema B USB-nopT MK;

r) npoBeputb, 4Tobbl BCce DIP-nepekntoyatenu Obinn BbiCTaBrneHbl B nonoxeHne «OFF»

(8neBo) (pucyHok 5.12);

—_
O
[

PucyHok B.12 — lNonoxeHne nepeknoyaTtenen pagnomogema
OIS HACTPOMKM COeUHEHUSA

" Mpn HopmanbHoM pabBoTe uHaMkaTop «Connect» Ha obBoux paavMomoaeMax OOSHKeH
MUraTb 3efneHbIM LBETOM (NPUMEPHO OAUH pa3 B CEKyHAY).

64



P 52.08.767-2012

A) BkntounTb nepekntovatens «ON/OFF» Ha pagnomoaeme B nonoxeHne « ONy;

€) HaxaTb Ha MuKponepekntoyaTens «Reset» (cbpoc), cnpaTaHHbIN B OTBEPCTMM KOpnyca,
nocne 4yero nHamkatop «Mode» Ha paguomoaeme JOMKEH ropeTb HENPEPLIBHO 3eMNeHbIM LIBETOM;

X) 3anyctutb nporpammy «ParaniWiny Ha lK;

n) BblbpaTb HOMep nocnegoBaTenbHoro nopTa («Serial Port»), K KOTOpOMy NOAKNIOYEH
pagnomogem (nopt COM1 — B HoyTtbyke «Panasonicy»), ckopocTb nepenauv («BaudRate» —
«9600» 6ut/Cc) n HaxaTb «OK» (pucyHok B5.13).

Ecnu coeanHeHune npon3oLusio, NnoABUTCA TeKyllad I/IHC*)OpMaLWIFI O coeaunHeHunn (pl/lcyHOK

B5.14);
Parani-SD/ESD Configuration: Serial port closed m
\i/ Dewvice Name
Infomation Device Bluetooth Address
Current
: UART Setting X
‘ Current a—
" v * Please setup serial pornt for
Device Seling Security configuring Parani-SO/ESD
,2 Aut
End  Senal Port M1 >
Connectionfout] €0 "J
['] Uat Se{ BaudRate e ~|
=3 Ba
/ N
Connection(in) & Parity lone >
Pa: StopBit 1 2
L]
HN
Connection Wizard oK | CANCEL I

PucyHok B.13 — YcTaHoBKa napamMeTpoB CBs3u

Serial port was open: COM 1, 9600, No Parity, One Stopbit

PacaniWyIN

D) Devica Name SD1000x2.0 0-0BEGAT
Information Device Blustooth Address 0001950BEEAT
Current Mode MODEQ
‘ Current Status Standby
Device Setting Security
= Authentication Dont use
!g Encryption Dont use
Connectionfout)
Uart Setting
Baud Rate 9600
Connectionfin] StopBit One Stopbit
,_\'% Parity No Parity
> H/W Flow control Don't use
Connection Wizard [%

REFRESH

PucyHok B.14 — Hdopmaums o coegmHeHnn
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K) BKITHOUUTb NUTaHMe Ha «Stream Proy;

n) nepevtn Ha BKkNagky «Connection (out)» uM HaxaTb komaHgy «Search». Ecnu
coefvHeHne nNpomn3oLwno, To B none «Search Result» B rpage «Device Name» nosBuTcst 3anmnck o
«Stream Pro» Bnga «RDI SPro XXXXX»;

M) Janee LenykoM «Mblln» crieayeT BbliAeNuTb 3anncb € ykasaHnem «Stream Pro» (oHa

OOJKHA BbIAENUTLCS CUHUMM LIBETOM) U HaxkaTb komaHagy «Connect» (pucyHok 5.15);

Serial port was open: COM 1, 9600, No Parity, One Stopbit

ParacdViN
(% / Device Info
b Bluetooth Address 0001950BEGA7 Mode MODED
Infornation
Search Result
‘ Bluetooth Address Device Name CoD

0012F3092721 RDI SPro 00903 | 000000

Device Setting

Connectionfout)

4
- -
Connection(in) Search 10 j Define the number of nearby devices to be searched
E“% Conzgct 0012F3092721 Connect to Specified devices
Connection Wizard Drop the Connection

Signal Strength Test

TG

* Note : MUST push STOP button after stariting on measuring

PucyHok B.15 — CoeanHeHue ¢ npocdunorpacgom

H) nocne TOro, Kak COoeaWHEHMEe YCTaHOBMNEHO W nosiBuTca coobuweHne «Connected
successfully» (pucyHok B.16, cnesa), cnegyeT pasopBaTb €ro, HaxaB komaHay «Disconect»

(pucyHok B.16, cnpasa) .

Serial port was open: COM 1, 9600, No Parity, One Stopbit

ParanWIN
( \i) Device Info \I/ Device Info
Bluetooth Address 0001950BE6A7 Mode  MODED Bluetooth Address 0001950BEGA7 Mode  MODEO
Infomation Infomation
Search Result Search Result
‘ Bluetooth Address Device Home CoD ‘ Bluetooth Address Device Hame CoD
0012F3092721 RDI SPro 00903 | 000000
Device Setting Device Setting
Connection(out]

_!l Comnected successflly,
8 i
Connectionin) III r of nearby devices to be searched Connection(in) j Define the number of nearby devices to be searched
Connect to Spacified devices q :l Connect to Specified devices
_ El]l R
Connection Wizard Disconnect | Drop the Connection Connection Wizard D<scon[\ﬁcl Drop the Connection

Signal Strength Test Signal Strength Test
| st |
* Hote : MUST push STOP button after startting on measuring * Note ; MUST push STOP button after startting on measuring

PucyHok B.16 — 3aBepLueHne ycTaHOBKM coeanHeHNns

" Paguomogem pomxeH 6biTb OTKMIOYEH OT nmpodounorpada (CoeanHeHue pasopBaHo),
npexae, Yem ganbHenLne n3MeHeHnsa KoOHUrypnpoBaHnsa 6yayT Npov3BeaeHbl.
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n) Ons BbINOMHEHUS OanbHENWNX U3MEHEHNA KOHPUIYpUpPOBaHUSA crneayet nepenTtu Ha

Bknagky «Device Settings» n BbibpaTb cnegytoLlme 0CHOBHbIE YCTaHOBKM (pUCYHOK B.17):

< Serial port was open: COM 1, 9600, No Parity, One Stopbit

ParanWiIN

\i/ Hard Reset | Retum Parani-SD/ESD to factory default setting
Infomation Operation Mode
T MODED { Standby status for Bluetooth connection )
’ & MODE?1 ( This Parani-SD shall connect to the |ast connected device only )
Device Setting " MODEZ2 ( This Parani-SD shall be connected from the fast connected dewice only )
__! " MODES3 ( Allow any Bluetooth devices discover/connect to this Parani-SD)
Connection{out) Dewde Satting
RS-232 Device Name
[:] (SDIDOU,Z 0.0-0BEBAT
Baud Rate |[REEITEN ~ |
Connectionfin) | Secunty Option
Party Irlone o | I~ Authentication I~ Encryption
i StopBit 1 ~ Pin Code
Connection Wizard Hardwara Flow Control Command Response
c S * ON © OFF

* Note The device isnt set up to AT command mode The RS-232 configuration menus
are inactve
The desice with Dip switchs cannot be set up to SV flow control

Apply

PucyHok B.17 — KoHurypauus coeguHeHns

1) «Operation Mode: Mode 1» (3Ta ycTaHOBKa onpenensieT NOAKIYEHe paguoMmogema
Mo YMONYaHMIO TONBKO K Npodunorpady, ykasaHHOMY B NepeyvmcrieHm m);

2) «RS-232»:

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

3) «Security Option»:

— «Authentication»: He oTmMevaTb;
— «Encryption»: He oTMeyaTb;

4) «Pin Code»: He oTmevaTb;

5) «Command Response»: ON;

p) nocrne NpoBepkM BCEX BblOPAHHbLIX YCTAHOBOYHbLIX MapamMeTpoB BbIMOMHUTL KOMaHAy
«Apply» n 3akoH4YMTb KOHUrypmpoBaHue, HaxaB «OKy»; nocrne 4ero BbIATM M3 Nporpammbl
«ParaniWiny;

C) BbIKNIOUNUTb pagunomonem, nepesens nepekntodatens «ON/OFF» B nonoxeHne «OFF»,
BbIKMOYMTL NTaHne Ha npodumnorpade;

T) B [anbHeuwem, npu BKIOYEHUM paguomogema u npodwunorpada, oHM ByayT
aBTOMATMYECKM BbINOMHATL coefuHenne. [Npu npaBunbHO BbINOSIHEHHOM COEAMHEHUN MHAMKATOP
«Connect» Ha pagrnomogemMe OOSMKEH MUraTb 3eMeHbIM LIBETOM (MPUMEPHO OAWH pa3 B CEKyHAy),

a HaukaTop Ha npodunorpade OorMKeH HeNpPepPbIBHO CBETUTLCS CUHMM LIBETOM.
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Ona nogkniodeHnsa npodunorpada «Stream Pro» k [1K, Ha koTopom yctaHosneHo 1O

«WinRiver [lI», Heob6xogumo B MeH0 nporpaMmmbl «YcTaHoBKa» BblbpaTb NyHKT «CBA3b» (PUCYHOK

6.18) n npoBepuTb HacTporiku: B cTpoke «[MopT CeAsn» gorkeH ObiTb 3agaH «COM1», B cTpoke

«CkopocTb» — «115200».

~i= WinRiver Il - Teledyne RD Instruments @
~ 3 and  fee-iooo =] &3 Cenzs 23
Dain _ n npou H M . [ﬂ]
=i YcrasoBKa L Bia CBop Bocnpoy s5eaeHVe W & Road Sarinl Raw ADCP Data .
| L L] - 3 ¥ CTaHOEKa
dd 1d MousasKa PN E{n} w [lopT: ADCP Serial Port
At 3 t E‘{ Yempoitcreo: ADCP Device Driver Rea
Cuctema KoopauHaT N [ & Wncpyment: ADCP Instrument
I TEHCHE
EnuHiLe! b ety Ycranosku CepuitHoi Ceasmn
c MeuTew|
BA3b —_—1
{ ™ Yerarosku Ceasy Dotasnts
BeixoaHoi ASCII . | e
F- 5 MNopT Csasi COM 1 vJ -
rnobansHeie CeoMcTEa ! — OTmena
2 5 < 115200 v
YepeaneHue danHeix... Cirl+Fe H SRS
E BuTel daHHbIX § vJ
E YETHOCTE Bet 5
3axBaT C JKpaHa... ! —— | oo
£ 500 ________5 _______ CronbuTs! h v
w 0
[} | B P P

PucyHok B.18 — lNpoeepka ycTaHoBOK cBA3un B nporpamme WinRiver Il

B.4 NopknroyeHne HoyTOyka «Panasonic» k npocunorpacy «Stream Pro»

[nsa yctaHoBkM cBA3M npodunorpada «Stream Pro» ¢ HOyToykom «Panasonic», uMmerowmm
BCTPOEHHbIN paguomogem «bluetooth», Heo6xoQMMo BbINOMHUTL Creayrowme 4eNCTBUS:

a) BKIMIOYNTb NUTaHne Ha npodmnorpade;

6) B HOyTOYyKe «Panasonic» BbINONHUTL MOCNEeaoBaTENbHOCTL KOMaHA: «[llyck» —
«lMporpammbl» — «Bluetooth» — «Bluetooth Settings». Ecnn 0o 3TOro HUKaKkmx NoAKMOYEHUI
no «bluetooth» He ObIO, Ha 9kpaHe nosBUTCA OKHO «MacTtep pobaBneHusi HOBbIX
NnoaKMo4eHnn», B KOTOPOM BblbpaTb «HoBOe nogkntoveHne» n 3atemM AN BbIMOSHEHUS

NoAKnto4YeHMs B OKHe HacTpoek «bluetooth» BbIBpaTh «Bkcnpecc pexum» (pucyHok b.19);

Mactep gobaBieHHA HOBBIX NOAK/HOUEHHH =

Macrep noaroToBMT HACTPOWKM AN\ NOAKIIoUEeHns ycTposwcrea Bluetooth.

Yéemitecs, uto yorponicTEo Bluetooth exrrcdeHo 1M aocTyriHO
ANA 00HapyXeH1a.

Hacmpoitiar SezonacHocm Bluetooth MoryT SwiTe BpemMeHHo
V3MEHEHB ANA BBNOTHEHUA ayTeHTMdMKaLwm. Mocne
BBMOMHEHNA YCTEHO B ByayT 3BTOMaTUYECIa
BOCCTEHOBIMEHE MCXOAHEIE HACTPOMKA.

| (3 3rcripecc pexim {peKoMEHA0ESH)

(O BuSopounsit pexatm

570 No3EOMRET 338aTh MOAPOGHBIE HECTPORIA AR
MOAKIIOHEHIMA.

{asan I Dance > ] [ OTtmena ]

PucyHok B5.19 — [lo6aBneHne HoBoro nogkntoyennst «bluetooth»
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B) NnporpaMmma BbINOMAHUT Nouck paboTarowmx «bluetooth»-ycTtponicte n  onpegenut

npodunorpad «Stream Pro», nokasaB Ha 3akpaHe ums yctponcTtBa B Buge «RDI SPro XXXXX»
(pucyHok B.20);

Mactep gobaBNeHHnA HOBbIX NOAK/TOUESHWH =

Bubepure ycTpoiicTeo

BeSepuTe yorpoiicTeo Bluetooth, koTopoe TpedyeTca
NCNoNBSo0eaTE.

Yerponcreo Blustooth

‘ Vs yorpoicTea
& :d RD! SPro 00903

[ < Hazaa ]l Darq&;_] [ OTrMena ]

PucyHok 5.20 — OnpegeneHve nogknto4eHHoro npodunorpaga «Stream Pro»

F) aganee B nporpamMmme BbINOJIHAETCA onpeaeneHne u HaCTpOVIKa nocnepnoBaTesibHOro

COM-nopTa lNK gns pabotkl ¢ pagnomogemom npodunorpada (pucyHok 5.21);

Mactep AobaeneHMA HOBbIX NOAKIOUSHMH

Hacrpo#ka COM-nopra

Hactpoitka nopta COM4D zaespuierHa.
Ecru HeoSxommo, yeTaHoeuTe npmknaaHoe MO v
Opaliesp.

[ < Hazan ][ Daree>{>\1&[ OTrMena ]

PucyHok B6.21 — Onpegenenne nocnegosaTtensHoro COM-nopTa nogkniovyeHus

0) OBOMHBIM LLENYKOM «MbIUN» Ha MKOHKE MOOKMHYEHUS BbINOMHUTL NOOKIOYEHUE Unu
3anyctutb B MeHo «bluetoothy komaHay «[MogkniounTby. BygeT npovsBeneHO MOAKMNIOYEHUNE K

npodmnorpady 1 UKOHKa NPUMET BU, NOKa3aHHbIN Ha pucyHke 5.22 (cnpasa)’;

MMogkntoyeHne BbINOMHEHO, HO WHAMKATOP BKMAYeHus cBAaAsn  «bluetooth» Ha
npodunorpade MoOXeT He ropeThb.
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% Hacrposixsu Bluetooth

¥ Hacrpownku Bluetooth

Eluetooth TMpocvoTp Cnopaska Bluetooth TMpocmoTp Cnopaska
€3 Bluetooth €3 Bluetooth
| |
RDI SPro RDI SPro
00903 00S03
:6(2'))) e [ @ nozpobrocTis. ] [ > Ynanwrb] :é('i ) Hosos [ e nonpoﬁﬂoc‘m...] [ X Ynarwwb]
noAKNOYEHIE 1) ronxniouerue
¥

PucyHok B.22 — YcTaHoBka cBs3u ¢ npodunorpadom (cneea); NogKMoYeHHOe YCTPOMCTBO
«bluetooth» npodunorpada (cnpaea)

€) B ganbHenwem anst 6onee GbICTPOro MNOAKMOYEHMST HA SKpaHE MOXHO co34aTtb SIpriblK
«Co3pgaTtb apnblk Ha paboyeM cTone», Bbl3BaB KOHTEKCTHOE MEHIO MPaBOW KHOMKON «MbILLNY;

X) ganee, ans toro, Ytobbl Ha4YaTb yganeHHy paboTy ¢ npodunorpadom, Heobxogumo
3anyctutb nporpammy «WinRiver II» n B MmeHo «YcTaHoBKka» BblbpaTh «CBA3b». B oTkpbIBLLEMCSA
okHe «[uanor KoHdurypauun Cessm» BbibpaTth «Read Serial Raw ADCP Datay, 3atem «[lopT:
ADCP Serial Port» n ycTtaHOB/Tb criegytoLine HacTponkn (prucyHok b.23):

— B cTpoke «[llopT CBsisn» Bblbpatb Homep COM-nopta, koTopbi Obin onpegeneH
nporpammon npu nogkroveHnn «bluetooth» Ha MK (cM. nyHKT r), pucyHok 6.21);

— B cTpoke «CkopocTb» BblOopaTh «115200» 1 HaxaTb «OK»;

YeraHopku CepuiHon Ceazu @

YcTanosky Ceasu

MopT Caa3n | com 40 v
CROpOCTH E 115200 v
BirTe! danHbix |8 ~
YeTHOCTS { Het =)

%) |

CronfuTe! ‘ 1

PucyHok B.23 — Hactpoinkn COM-nopTa gns ¢Bsasu ¢ npocunorpadgom

1) BbINOMHUTbL MPOBEPKY HACTPOEK nopTa CBSA3W, HaxaB komaHay «[lopt Tect» (pucyHok
B.24 cnesa). Ha akpaHe pomkHO nosBUTbCA OKHO «[wnanora Tecta [lopta» (pucyHok bB.24
cnpagsa);

K) 3aKkpblTb OokHa «[uanor Tecta lNopta» n «Odnanor KoHdurypaumm Cesizu» KomaHOon
«3aKkpbITby.

Tenepb nporpamma «WinRiver Il» rotoBa Ans BbIMONHEHWUS U3MepPEHU nNpodunorpadom

«Stream Pro».
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Auanor Kondurypaumun Cenzm Jwanor Tecra [lopra @
:L#: E
2 S Censs 3arpeTs Sreanfodfs
= [ Read Senal Raw ADCP Data Z‘Dn\r::,;; X ;;‘LCFDS(LF}
> V. # gnts al >
%8 Mopr: ADCP Serial Port ¥ CTaHOEKa Ermiars Verson: 31,06 <LF>
2 Yemwoitcree: ADCP Device Drver Rea dF>

L@ Wncmpyment: ADCP Ingtrument

[otaeute

Yeraroeka

Yoamvte

| Topr Teer 1

PucyHok B.24 — NMpoeepka cBA3Kn KoMnbloTepa ¢ npodunorpacgom

Mpn cospaHun HoBoro usmepeHua B nporpamme «WinRiver [l» B gmnanore ycTtaHOBKU
«Mactep wu3mepeHun» Ha cTpaHuue «[uanor KoHdurypaumm» HeobxogMmo B none
«MakcumanbHasa nybuHa Boabl» BbiCTaBUTb rMy6uHY, COOTBETCTBYIOLLYIO AManas3oHy U3MepeHus
«Stream Pro» (He 6onee 4 m) (pucyHok Bb.25). Ecnu octaBuTb YCTAHOBKY NO yMon4yaHuio (5 M), To
npy NporpamMMpoBaHMM MHCTPyMeHTa (nocne BbiNoNHeHUs komaHng «Cbop»/«Havatb lMockinky

MyHros») NosiBUTCA OKHO C coobLeHnem 06 owmnbke (pucyHok 5.26).

e ——
Macrep Vismeperuit
Dusnor Konovrypais

?& Verponcres Konawrypswis AONT
Bt con Vet Maxcu. TrySans Boas (Ml

Vicnoneayerme npn cGope

@ ADNIT:| StreamPro 2000 i
Mawxe. Cxopocots Boas [Mr/c)

Cep. Hom.AQOT: [552 | Maxe. Cropocrte MNomws Dascl:

TecT AONT = f 3
- Pycro Pewa: {Mecox
S @ [CJcrs S e ——

Pexarn Ona: Pexats 10

Vinpoprawin
Ouerian

- @@ []3xoroT F
aror . o
@ [ Bow. Hanpasmerme Poxaim Boas: [Pemar 12 i~
e Crop. OStoe. 1
L Craswiermn Pacxon
o —
B Morpyseryie AQNT [l | Metoa Bepxa: [Erenenrios ~
@ Mo Gt 5] || [ereastiees  [Coresee @)
Kosoo. Cr. Kpweoin: [0.1557
Komeurypawn StreamPro ~ —
Pasiien 1 Unomo mo Yrmormannc Ko Ties Kpan: | Toeyron {] [685 |
B Uisens Auserx: EE Kosem. Mp. Koas: [ Teeyron: & |
Pasmen Ausewx [l 2| Mg no Kpao: 1o
Teledyne RD Instruments <" nasan Aanee > X Ovmena

PucyHok B.25 — Juanor KoHurypawmm HacTpOMKM HOBOIO U3MepPEHUS

KomaHaa 3akoHqunacs © Owmbkon, Bcé pasHo NpoaomKMTE?

\::) VWN3D ERR: Bad command parameters!

[ Aa ] [ HeTt ]

PucyHok B. 26 — Owmnbka npu nporpammupoBaHnmn npodunorpacda
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MpunoxeHne B
(o6s3aTenbHOE)

TecT «ABMXKYyLLErocs gHa»

B.1 3dchekT «aBMXKyLLEeroca gHa»

Mpodunorpad wu3MepsieT CKOPOCTb MNepeMeLleHnss cydHa B CTBOPE M CKOPOCTb BOAbl
OTHOCUTENBHO AHA METOAOM aHanmsa OTPaXeHHbIX OT AHAa aKyCTUYECKUX CUrHanoB. 3Ta TEXHOMorms
npegnonaraet, 4To AHO OCTaeTCd HEMOOBWKHbIM BO BpeMsi u3MepeHus. 3a OTMeTKy [AHa
NPUHUMAETCHA CUrHan, OTpaXKeHHas MOLLHOCTb KOTOPOro CYLLECTBEHHO Bbllle OTPaXXEHWUI OT YacTuy, B
Boge. OpHako BbICOKasi KOHUEHTpauus HaHOCOB B MPUOOHHOW o06nactu MOXeT BNuATb Ha
XapaKTePUCTUKM OTPaXKEHHOro curHana. 9T0 MOXeT MpUBOAUTbL K TOMY, YTO aKyCTUYECKUA CUrHan
OyoeT oTpaxaTbCAa He OT OHa, a OT HEKOTOPOM 00MacTy C BbICOKOW KOHLIEHTPAaLUMEN HAHOCOB Y OHa,
KOTOpas ABWXETCS BMeCTe C MOTOKOM. B 3TOM crnyyae CKopOCTb CyAHa U ero nepemeLleHns B NoToke
OyoyT onpenenaTbCA He OTHOCUTENbHO HEMOABWKHOrO AHA, @ OTHOCUTENIbHO 3TOW ABWXKYLLENCH
Maccbl HaHOCOB y AHa. CKopoCTn OBWKEHUS cygHa ByayT 3aHWXeHbl OTHOCUTENbHO HEMOOBWKHOMO
AHa W, COOTBETCTBEHHO, OyadeT 3aHWKeH M3MEPEeHHbI pacxod BoAbl. OTOT 3pdeKkT HasbiBaeTcs
ahbheKTOM «ABMKYLLErOCa AHAY.

[lo Hayana namepeHun OTCYTCTBUE NN Hann4ine adodpekTa «OBWKYLLIErocs AHay onpenenuTb
MO XapakKTepuCTUKamM MOTOKa HEBO3MOXHO. OTpaarowasi obnactb C BbICOKON KOHLEHTpaumen
HaHOCOB Yy OHA MOXeT ObITb Mpo3payvHa Ansi akyCTU4ecKoro curHana. B aTom cnydvae oTpaxeHue
curHana 6ygeTt OT HenoaBWXKHOrO gHa U M3MEPEHUst CKOPOCTEN CcyaHa M pacxoga Boabl ©yayT
BbINOMHEHbI 6€3 oWwmnboK. Ecnn KoHUEeHTpauns 1 AMCNEPCUOHHBIN COCTaB HAHOCOB Y AHA TakoW, YTO
aKyCTUYECKUA CUrHam He [OXOOMT [0 HENoABWKHOro fHa, npodunorpad Oyoet nonydatb
OTPaXEHHbIN CUrHaN OT ABWXKYLLENCA MacCbl HAHOCOB Y AHA, TEM CaMbIM 3aHWKasi CKOPOCTU CyaHa n
N3MepEHHbIE pacxoaa Boapl.

ObdheKT «ABMXKYLLEroCa AHa» MOXET NPUCYTCTBOBATb HA PeKax C NecyYaHbIM Ui CIOXXEHHbIM
n3 Goree NOABWKHbBIX NMOPOA PYCIOM MPU OMpeaeneHHbIX CKOPOCTSAX TeYeHus u rmybuHe noTtoka.
MosiBneHve adppekTa «aABWXKyLLEroca gHa» Hanbornee BEPOATHO Ha pekax BO Bpems MaBOOKOB Wnn
MONOBOAMN, KOrda CKOPOCTM TEYEHUs YBEMWYMBAOTCH, @ BEPOATHOCTb MOSIBIIEHUS ABWXKYLLErocs
CNnosi HAHOCOB BO3pacTaeT.

OnbIT nNpov3BOACTBA WM3MEPEHUN C  UCMONb3oBaHWEM npodunorpadoB nokasarn, 4yTo
TPaHCMOPT MNPUAOHHBLIX HAHOCOB MOXET CUIIbHO BapbupOBaTb Afs OAHOMO M TOr0 Xe 3Ha4YeHus
pacxoaa BOAbl U 3aBMCUT, B OCHOBHOM, OT ¢hopMbl rmgporpada, NpuinHbl BO3HUKHOBEHUS NABOAKaA, a
Takke OT ce30Ha roga. APMEKT «ABWXKYLLErocst AHa» MOXET NOsIBUTLCS M B TEX CTBOPAX, B KOTOpble
paHee ObINK BbINOMHEHbI UIBMEPEHNST PACXOL4O0B BOAbI, HO He BbINno adhdekTa «aBMKyLLerocs aHa». U,

HaobopOT, Npu OnpeaeneHHbIX YCroBUSIX 3TOT 3hdeKT MOXKET BO3HWKaTb Ha CTBOpax, B KOTOPbIX
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paHee OH He Habntogancs. APPeKT «aABUXKYLLEeroca gHa» Bbln 3addUKCMpOBaH daxe Npu CKOPOCTSX
notoka meHee 0,3 m/c, 4TO ObINO BbI3BAHO, BEPOATHO, TPAHCMOPTUPYEMbIM BOAOW OpPraHU4eCcKuM
maTepuanom. [oaTomy B CTBOPE M3MEPEHUsT pacxoda Boabl dMeKT «ABMKYLLErocs AHay 3apaHee
npenckasaTb HEBO3MOXHO.

YunTbiBasi npuBedeHHble OOCTOSATENbCTBA, NPU  KaXOOM W3MEPEHMM pacxodoB BOAbl
TpebyeTca npoBedeHMEe TecTa Ha Hanuuve unu OoTcyTcTBME adhbdekTa «OBWKYLLEroca AHay, 4TO
ABNSETCA HEOOXOAMMbIM YCNOBMEM NOSYyYEHUSA HAAEXHbIX pe3ynbTaToB N3MEPEHMIN pacxoda BOAbI C
NomoLLbio npodmnorpados..

OnpepgeneHve Hanuuust Uy OTCYTCTBMA adhdbeKTa «OBWKYLLErocs AHa» OCYLLEeCTBNAETCs C
MOMOLLBIO TECTOB, QAN BbIMNOSIHEHMSA  KOTOpbIX TpebyeTca  OOMOSMHUTENbHbIE  U3MEepPeHUs
npodunorpadcgom.

CyuwiectBytoT gBa cnocoba onpeaeneHns apdekTa «4BWKYLLEroCs gHa»:

— CTaUMOHapHbIN TECT;

— NeTneBow TeCT.

B.2 CtaumMoHapHbIN TECT «ABUXYLLErocsa AHa»

CTraumnoHapHbIN TECT «OBWKYLLErocs AHa» BbINOMHAETCS Npy n3mMepeHusix npodunorpagpamm
Kak «Stream Pro», Tak n «Rio Grande». na npodunorpada «Stream Pro», Tak Kak y Hero Het
MarHMTHOrO Komraca, OOSDKEH BbIMOMHATLCS TOMbKO CTAUMOHAPHBbIA TECT «ABWXKYLLErocst AHay.
CraumoHapHbIi TECT npeanonaraeT BbIMOMIHEHVE M3MepPeHUI, Koraa npodwmnorpad HaxoguTcs Ha
3aKpennieHHOM cyaHe (nogke, katamapaHe U T. A.), Unu Ha cyaHe, yaepXvBaeMoM Ha O4HOM MecTe C
NCMNONb30BaHMEM MoOTOpa. [NaBHbIM YCrOBMEM BbINOMHEHUS CTaUMOHAPHOIO TecTa siBNsieTcs
TpeboBaHWe yaepxaHusa CyaHa Ha MecTe Tak, YToObl OHO He CMeLLanocb BBEPX UMM BHU3 MO MOTOKY.

BbinonHeHne cTaumMoHapHOro TecTa C 3aKpenneHHOro CyaHa BO3MOXHO, €Cru U3MepeHus
pacxoaoB BoAbl MPOM3BOAATCS C TPOCA, C NEPETSHKKN, C MOCTa Ha NPUBA3M UMK C UCNOMNMb30BaHMEM
rmapomeTpuyeckon yctaHoBku. Heobxogmmo, 4tobbl Touka yaepxaHusa cyaHa (npodumnorpada) B
NOTOKe AO0MMKHa BbiTb HEMNOABMKHA OTHOCUTENBLHO NOTOKA HE MEHEE 5 MUH.

BbinonHeHne craumMoHapHOro TecTa, Korga npodpunorpadd NpuKpenneH K ABWXKyLemMycs
CyAHYy C MOTOPOM WM BEeCeNnbHOW foAKe, BO3MOXHO, €CNW CyOHO HaOeXHO 3aduKCupoBaHO W
yaepxuBaTbCa B TOYke u3MepeHus. [ns Takoro cnocoba kpennenuss cyaHa (npodounorpada)
HeobxoaumMo yaepXuBaTb ero B NoToke B TeveHne 10 MuH.

Touky B notoke, B KOTopow OydeT yaepxmBaTtbCa cyaHo (npodwunorpad), Heobxoammo
BblbMpaTb Ha CTpexHe unu B 06nactn MakcumanbHbIX CKOPOCTEN MOTOKa, rae nosisneHne addpekra
«ABWXKyLLierocs AHa» Hanbornee BEpOATHO.

Ecnu npucyTcTBYIOT YyCnoBUsi ANs BO3HUKHOBEHUA adhdeKTa «ABWXKYLLErocss AHa», TO TecT

NOKaXXeT ABWKeHWEe CyaHa BBEPX MO TedeHuto (rpadpumkm Ha pucyHke B.1).
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Ecnun TecT nokasan ABwKeHWe cygHa OTHOCUTENbHO AHa (BUOAMMOE OBWKEHME CyaHa BBEPX
Mo TEYEHMWI0), criegyeT BbIMUCIUTbL CKOPOCTb 3TOrO ABWXKEHUS OTHOCUMTENbHO CpedHen CKOPOCTU
notoka. Ecnu gnsa 3akpenneHHoro cyaHa OTHOCUTENbHAsi CKOPOCTb «ABWXKyLLeroca aHa» 6onee 1 %,
a Ona He3akpenmneHHoro (4ns Nogku ¢ MOTOPOM WM BecenbHow nogkn) — Gonee 2 %, TO

HeO6XO,EI,I/IMO BHECTU nonpasKy B USMEPEHHbIE pacxXxodbl BOAbI, KaK NOKa3aHO B B.4.

Ship Track

='= Stick Ship Track 1 - TRDI ——RefBim ——RefGGA

0.800 [m/s]

Distance North {Ref: BT) [m]
€L

©
s

Distance North [m]
o

T

=)
&=

2 0.0 05 09 13

B
0 0 3 A1 75

g 03 et
Distance East (Ref BT) [m] Distance East [m]

PucyHok B.1 — BbdekT «aBnXKyLLEerocs gHa» B pexrmMe CTauMoHapHOro Tecta

B.3 lNeTneBoun TecT «ABNXKYLLEroca gHa»

[MeTneBon TECT NPMMEHSAETCS TOSBLKO NMPU M3MEPEHMSX pacxoda Boabl npodunorpadom «Rio
Grande». [Ons atoro npodwmnorpada MOXET NPUMEHSTbCA W CTAUMOHAPHLIN TECT, OAHAaKO
ncnonbL30oBaHWe neTneBoro Tecta 6onee npegnoyTUTENbHO, TaK Kak OH OAeT MHTErpupoBaHHYHO
OLEHKY BEITMYMH CKOPOCTU «ABWXKYLLIErocs AHa» no LUMPUHE NOTOKa.

MpoBepka Hanuuusa addekTa «aBWXKYLLLErocs AHa» B NETNEBOM TeCTe OCHOBaHa Ha TOM, YTO,
€Crnun CyaHO ABUraeTcs Nno 3aMKHYTOM TPAEKTOPUM N NPUCYTCTBYET 3hAEKT «ABVXKYLLErOCs AHaY, TO
Ha rpaduke ABWKEHUS CyaHa TPaeKkTopusa ero ABWKEHWUs He 3aMKHeTcs. Ha rpadpmke npongeHHoro
NyTN CygHO CMECTUTCS BBEPX MO TEYEHMUIO.

[nsa BbINOMHEHNSA TecTa HEOOXOAMMO ABUraTbCA HEMpPepbIBHO OT MCXOOHOW TOYKM Ha OLHOM
Oepery 40 NpOTMBOMONIOXHOIO BGepera 1 BO3BpaTUTLCA 00paTHO B Ty XXEe UCXOAHYK TOYKy, OTKyaa
ObIo HayaTo ABwkeHwe. Ecnu rpaduk TpaekTopumn OBWKEHMSA CygHa MOKaXeT, YTO MPOM3OLUSIO
CMELLEHNE MOSOXEHMS UCXOAHOW TOYKM B HaMpaBfeHUM BBEPX MO TEYEHUIO, TO 3TO O3HAYaEeT, YTo
NPUCYTCTBYET 3(PEKT «ABUXKYLLETOCS OHAY.

[nsi BbINOMHEHMA NETNEBOro Tecta HeobXxoAMMO BbINOMHUTE CrieayoLme AeNCTBISA:

— NPOBECTM KanubpoBKy KoMnaca nepeq uaMmepeHvem. JOTa onepaumsi obasaTtenbHa Ans
NpaBWbHON OLEHKM pe3ynbTaTa TecTa. [NorpelwHocTb kanbpoBKn komnaca AomkHa bbiTb He Gonee

1°—2° (Heobx0QUMO CTPEMUTLCA K MOrpeLlHocTam 4o 1°);
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— YCTaHOBUTb TOYKY Hayana [ABWKEHUA CyaHa, B KOTOPYK OHO BO3BpaTUTCA Mocre
BbIMOMTHEHMA TecTa. Toyka Hadana OBWKEHUS OOMmkHa ObiTb pacnonoxeHa Ha nobom ygobHoM
pacctosiHMM OT OGepera, rge OTCYTCTBYHOT BOAOBOPOTbI M pacTUTENbHOCTb. YTOObLI M3bexaTb
CYOBbEKTUBHBIX OLWMOOK MO3MLMOHMPOBAHMS, HEOOXO4MMO OTMETUTb MECTO Hadana M KoHua
OBWKEHWSA cyaHa, Hanpumep, 6akeHoM 1y NonaBKoM;

— BbIMNOMHWUTL MPOXOL4 CyOHa Brepes W Hasad nepneHauKynsipHO MOTOKY C MakCUMarbHO
PaBHOMEPHOM CKOPOCTbIO [OBWKEHWsl, He OCTaHaBnMBasicb Yy MNPOTUBOMONOXHOIO Gepera.
PaBHOMEPHOCTbL WM MMAaBHOCTb [AOBWKEHWUA CygHa MMeeT MpuHUMNManbHoe 3HadveHve. Y
NPOTUBOMOSIOXHOrO Gepera Takke He OOMKHO ObiTb 3a4epKeK W OCTAHOBOK, TaK KaK OHWM MOryT
CHMU3UTb OLEHKY CKOPOCTU MEepeEMELLEHNsT «OBWXKYLLErocss nHa» W MpuBeayT K OWMOOYHbIM
pesynbtatam Tecta. CnegyeT BblbpaTb Takyld TPaEKTOPUO OBWKEHUSA, 4TOObl CKOPOCTb
nepemeLLeHns cygHa He CHbKanacb Ha pa3BopoTe Yy NPOTUBOMNONOXHOro 6epera;

— nocre OKOHYaHMs Npoxoda Cy4HO AOSMKHO BO3BPATUTLCA TOYHO B TOYKY Havarna OBVKEHUS.
BosBpalleHve TOYHO B TOYKY Hayana OBWXEHUS WUMEET BaXKHOE 3HaveHwe, Tak Kak noboe
OTKIMOHEHME MONOXEHUS Havana v KoHua ABWKeHUs ByaeT BNUSTb Ha pesynbTaTtbl TecTa;

— CKOPOCTb OBWXKEHUS CydHa AorimkHa ObiTb MO kpanHen mepe B 1,5 pasa meHblle cpeaHen
CKOPOCTW MOTOKA, a BPeEMs NepeMeLLeHNs cyaHa — He MeHee 3 MUH.

OdhekT «aBwKyLLerocs gHa» HabngaeTcs NUlb B TOM CIiydae, €Cn CMELLEHNE TOYKU
Hayana u KoHLa NeTnn NPoUCXOAUT BBEPX NO TedeHuto (rpadukm Ha pucyHke B.2). CmelleHne BHU3
Mo TEYEHUIO ABNAETCS pe3ynbTaToM OLMOOK KannmbpoBKM KOMNaca UM U3MepPeHMs CKOPOCTU CyaHa

OTHOCUTENBHO AHa. B aTom Clny4yae Helb3A roBOpUTb O HaNnM4nm «OBMXKyLEerocqa aHay».

/7 <L Mlyys Cyana 1 - TRDI

Tyre Cyara © Bexcropare

Ny e Cymss=
——1yre Cyana saree

(Mpue: GGA) —

(Mpwes: OC)

1000
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Paccronnne Ha Cenep [m]

d1.s 2.1 “2 0.5 32
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-11.8 8.0 4.2 -0.5 3.2
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PucyHok B.2 — BdbdekT «aBnxKyLLerocs gHa» B pexunmMe neTrneBoro Tecta

B cnyyae BO3HMKHOBEHUA adhdekTa «aBvKyLLEerocs gHay (BMAMMOE ABWXKEHME CydHa BBEPX

no Tequmo), cnenyet BbIHUCIUTL OTHOCUTENBbHYKO CKOPOCTb 3TONO AOBWXEHUA OTHOCUTENbHO
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cpenHen ckopocTu notoka. Ecnm oTHocuTenbHas CKOpOCTb «ABwkKyllerocss gHa» 6onee 1 %, TO

HeO6XO,D,I/IMO BHECTU nonpasKy B USMEPEHHbIE pacxXxodbl BOAbI, KaK NOKa3aHO B B.4.

B.4 OnpepeneHne fgencTBUTENBLHONO pacxoaa Boabl

Mpn ob6HapyxeHUM adbdekTa «aABWXKYLLErocs AHa» HeobXOAMMO BbIYUCIUTL CKOPOCTb
«OBWXKyLLEroca AHa» W BHECTM MONpaBKy B 3HAYeHUss pacxodoB BOAbl, WM3MEPEHHbIX
npodounorpadoom.

CKOpOCTb «OBWXKYLLErocs AHay» BblMUCNAETCA No oopmyne

Vo= Lo Tusm (B.1)
roe Vy— CKOPOCTb «ABMKYLLErocsa aHay, M/c;
L.y — paccTtosiHMe CMeLLeHns cygHa OTHOCUTENbHO AHAa B CTauMaHapHOM TecTe Unu paccTosiHue,
Ha KOTOpOE CyAHO YLUMO OT HavyarbHON TOYKU ABWXKEHWUS, B NETNEBOM TECTe, M;
T yaw — MPOOOIMKUTENBHOCTb M3MEPEHUST (MK 06LLIEE BPEMSA NPOBEAEHUS TECTA), C.

PaccTtosHne cmelleHnss OTHOCUTENbHO AHa L, M NpoOomKUTENbHOCTE U3MEpeHUs Ty,

cnegyeT B3sATb M3 cBogHoM Tabnuvubl «CocTtaBHad Tabnumua 1» (B nporpamme «WinRiver I1l»):

napameTpbl «PakT. Pacct.» n «AnutenbHOCTby», COOTBETCTBEHHO (PUCYHOK B.3).

Hom . AHC Hucno AHC. MoTepAHHEIX | |
863 655 0
Mnox. AHC. Fallnox, Ay, MpomexyToK
241 22% 1.74
Hwone 2%, 2009 14:01:55.98
TaHrask Kpen HanpaeneHue
-1.76° 0.48° 222.40°
Tern ADaty. Oaen
20.71°C H/A0
Pacxoun (Mpue: OC) Cnesa Ha Npaeo
Hopownx Adesk 17
Pacxon Bepxa 0.380 [raZrc]
HMzmep. Pacxon 0.003 [raZic]
Pacxon Huza 0.434 [raZrc]
Ne. Pacxon, 0.000 [ra®c]
Mp. Pacxog 0.000 [raZic]
Cym. Pacxon 0.817 [ra=rc]
Haeurauua {Mpue: OC)
Crop. Mook 0.027 [mfc]
Hypc Nogkwu 22.60 [°]
Crop. Bogel 0.063 [mafc]
Hanp. Boge 331.29 [7]
Berd. TnybBuna 1.60 [ra]
PacctoAanue 187 .44 [ra]
707 ul
Takt. Kypc 59.72 [*1
AnuTencnocTe) 1138.64 ] -

PucyHok B.3 — OkHo «CocTaBHas Tabnuua 1»
PaccunTaHHyto BenuYMHY CKOPOCTWU «ABWXKYyLLEerocs AHa» V, Heobxoammo npoBepuTb Ha

3HA4YMMOCTb: ecnu BenudnHa V, meHee 1 % OT cpegHen CKOpoCTU noToka u/mnm meHee 1 cm/c, To

3HayeHne V, HesHauumo. B NpoTMBHOM CIly4dae, eClniM pacCyuTaHHada BenndnHa CKOPOCTU Vs
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npeBbIlLaeT AonycTumble npegensl, To TpebyeTcs BBeAEHME MOMPaBKU K 3HAYEHUIO U3MEPEHHOO
pacxofa BoAbl.
CpenHsisi ckopocTb notoka (napametp «Pacxlnowy» Ha pucyHke B.4) npuBoguTtca B
pe3ynbTupytoLen Tabnuue «Coaka Pacxogay.
[encTBUTENbHBIN pacxos Boabl Qy, M/C, BLIMUCISIETCA MO hopmyre
Qo = Quam+ Qronp, (B.2)
rae Quay — U3MEPEHHBIN pacxos, BoAbl, M/C;
Qronp — Pacxon nonpasku 3a cveT addpekTa «ABMKYLLEroca AHay, m®/c, onpenensemblii  no
dopmyne
Qromp = Vo o, (B.3)
roe Vs — CKOPOCTb «ABWKYLLErocsa aHay, mM/c,
@ — NNoLaab NONepeyHoro ceyeHns, M2,
Mnowaab nonepeyHoro ceyeHust NoToka @ cnegyeT B3ATb U3 pesynbTupyowen Tabnuupl
«CBogaka Pacxoga» — napameTtp «Cymlnoww» (cM. Ha pucyHke B.4).
3HayeHve OenCTBUTENbHOro pacxoda Boabl Qs NONYYEHHOE Mocrne BBEeAEHUs NOonpaBkuy,
Heobxoanmo 3admkcmpoBaTh B none «HabnoaeHus» ananoroBoro okHa «Hdopmaumsa Yyactkay
Bknagkn «[uanor YCTaHOBKM», KOTOpasi OTKPbIBAETCH MOCMEe BbINOMHEHUA KomaHnabl «MacTtep
YyacTka» B MeHto «YcTaHoBka» (no 14.3.13, pucyHok 19).

B none «Ha6mop,eva» MOXHO 3anncatb 1 gpyrue HGO6XOLI,I/IMbIe cBegeHu.

Cym Pacx APacxona Pacx Bepva Wamep. Pacx Pacx Huza Tes Pacx. Tee Pacer Mpag Pacx Mpae. Pacer LLnpika Cyw Mnow. PacuMnow
wlc % Wit wic uic wilc '} uilc (] " W W

32545 11 153 0479 4157 0.335 3.00 0.015 3.00 78.13 1252 0.2
3.509 153 1.306 20315 3607 0.291 3.00 2070 300 78.9 144.25 0.218
32585 183 1621 0222 4604 0.240 3.00 Q.07 3.00 80.31 17.92 0.z20
3.353 202 7.831 19.311 4091 0.097 3.00 0.023 3.00 76.9 131.32 0.228

31.998) 200 1576 20007 4115 0.246 300 0035 0 8.5 143.00) 0.z
0.658 206 0218 0534 0.408 0.110 0.00 0.064 0.00 142 4 0.005
0.02 0.00 0.03 0.03 0.10 045 0.00 185 0.00 0.02 0.03 0.02

PucyHok B.4 — OkHo «CBogka Pacxoga»
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HactaBneHna rugpomMeTeoponormdyeckum CTaHuusM M noctam. Bein. 6. 4.1
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KnioueBble cnoBa: pacxopg BoAbl, U3MEpeHus, aHCcaMbnb M3MEpPEHUN, aKyCTUYECKUN
[onneposcknin  npocdpunorpad, onepaTtop, KapMaHHbIM MepCOHasbHbLIM  KOMMNbLIOTEP,
HOYyTOYK, nporpamma, nporpammHoe obecneyeHne, paguoMOAeM, MArHUTHbIA Komnac,

TECTUPOBAHWNE, KanMbpoBKa, KOHUIYpUpOBaHMe
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