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BBEOEHUE
HacTosiee PykoBOACTBO MO 3KCMfyaTauumn npeaHasHayeHo ans ulyvyeHust
npuHUMNa OEWCTBUSA U KOHCTPYKUMU pacxofomepa C MHTErpatopoM akyCTUYEeCKOro
«3XO-P-02» (B panbHelemM — pacxogoMep), U3y4eHUs NpaBui MOHTaxa, NoBEPKY,

Hanagkn n TexHn4eckoro O6Cﬂy)KVIBaHVIF| B yCnoBuAX aKkcnnyaTtauunun.

1. HASHAYEHME

Pacxogomep ¢ nHterpatopom akyctnyecknin AX0-P-02 npegHasHadeH ans
namepeHuss o6bEMHOro pacxoga (Konuyectsa) XWOKOCTU, B TOM 4YUCME CTOYHbIX
BOA, B OTKPbITbIX KaHanax wupuHoW Ao 4-x meTpoB, M B 6e3HanopHbIx
TpybonpoBoaax guametpom 100 MM n Gonee, C uUenblo yyeTa, B TOM uucne
KOMMEpYECKOro, B KaHanM3aUMOHHBbIX CETAX, Ha OYUCTHbIX COOPYXEHUSX,
NPOMBILUMIEHHbIX NPEANPUATUSX 1 T.4.

N3amepeHne obGbema XMOKOCTM OCYLLECTBNSAETCA KOCBEHHbIM METOLOM
NnocpeacTBOM U3MEPEHMUS YPOBHS XMAKOCTW, MPOTEKAKOLLEN B BOAOBOAE, NepecyeTa
€ro B MrHOBEHHOE 3Ha4YeHVe pacxona U NHTErpupoBaHus.

Kpome Toro, pacxogomep MoXeT ObITb UCMOSb30BaH 4SS aBTOMaTUYECKOro
KOHTPONSA MrHOBEHHOrO 3HAYeHWs pacxofa XMAOKOCTU B OTKPbITbIX KaHamax u
6e3HanopHbIX TpyGonpoBoaax.

BbinonHeHne namepeHun pacxoga u obbema XMAKOCTU, MpoTeKaloLwen B
CTaHAapTHbIX noTkax, BOOOBOAAX " 6Ge3HanopHbIX TpybonpoBoaax,
ocyllecTBnseTcs B cooTBeTCcTBUM € MeTtogmnyeckummn ykasanmamm MW 2406-97
"Pacxopf, XMAKOCTU B OTKPbITbIX NOTOKax. MeTtoauka BbINONMHEHUS U3MEPEHUA MpU
NoOMOLUM CTaHAapTHbIX BOAOCIMBOB M noTkoB", MW 2220-96 "Pacxog CTO4YHbIX
Xupakocten B 6e3HanopHbix Tpybonposogax. MeToamka BbINOMHEHUS U3MepeHun",
MW 13-92 "Pacxog Boabl B KaHanax. MeTtoauka BbIMOMHEHUS WM3MEPEHUA NO
cpegHen CKOpOoCTM B OOHOM TOYKe rmgpomeTpuyeckoro cteopa”, MU 14-92 "Pacxog
BOAbl B KaHanax. Metoavka BbINOMHEHNS U3MEPEHUI MO CPeaHeN CKOPOCTU B OOHON
TOYKEe rMapPOMETPUYECKOro CTBOpa Ha cBOOOAHOM NOBEPXHOCTUN NOTOKA".

Pacxogomep coctout 13 npeobpasoBaTensi NEepBUYHOrO aKyCTUYECKOTO,

umetowtero tunel Al-11 unu AlM-13 (B panbHenwem — All), n npeobpasoBartens
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nepegatowlero nsmeputensHoro MNMN-P (B ganeHerwem — MNINA), n BeinyckaeTcs B
NblNeBOA03aALLULLEHHOM NCMONHEHNN.

PasnuuHble mogudmkaumm Al npegHasHayeHbl AnS pasHbIX pa3MepoB
BOAOBOJOB.

All cooTBeTcTBYET KnNMMmatuyeckoMy wucnonHeHuto YXJIT n kaTeropuu
pa3mewlenns 2 no FOCT 15150, Ho gnst paboThbl Npu TemMnepaType OKpY)KatoLLero
Bo3gyxa oT muHyc 30 go nntoc 50 °C.

MM cooTtBeTCcTBYET KNMMaTUyeckomy ucnonHeHuto YXI1 u kateropum
pa3mellenns 4 no FOCT 15150, Ho Ans paboTbl NpU TEMMNeEpPaType OKPY>KaloLLEro
Bo3ayxa oT muHyc 20 pgo nntoc 50 °C.

Al BbINyckaloTCA B MblNIEBOAO3ALLMLLEHHOM MUcnonHeHuu IP-64, MM — B
ucnonHeHun IP-65 no FOCT 14254.

BbIxogHOM curHan pacxogoMepa — MOKa3aHWsl >XMOKOKPUCTaNmM4eckoro
avcnnes.

Pacxogomep MOXeT  uUMeTb AONOMHUTENbHbIE BbIXOOHbIE CUrHasbI
(ranbBaHW4Yeckn OTAENEeHHbIe):

- CMrHamn nocCTOsIHHOIo Toka ¢ BblOMpaembiM guanasoHom 0-5, 0-20 nnu 4-
20 MA, cnyxawmn ansa nHamkaumm TeKyLero 3Ha4yeHnst pacxoaa;

- OT OOHOr0 OO0 TPEeX penemnHbiX BbIXOOOB, MPEACTaBNSAWNX "Cyxue
KOHTaKkTbl" pene C HacTpavBaeMbiMW YPOBHSMW 3aMblKaHWs W pa3MblKaHUsi
KOHTAKTOB, CNyXaLUMX AN CUTHanM3auum BEPXHEro, HOMMHAIBHOMO W HWXKHEro
YPOBHEW 3anofiHeHNsa Bo40BOAA, C Harpy3o4Hon cnocobHocTbio 100 B, 80 MA;

- VMNYNbCHbIA BbIXOA4 C BbIOMpaemMblMuM BECOM MMMynbca W €ero
ONUTENBHOCTBLIO, CNyXalluii Ans perncrpaumm KonuyecTBa NPOTEKLLEN XUAKOCTU
OOMNOMHUTENBHBIMU YCTPONCTBAMU;

- BbIBOA MH(OPMaLUM Ha KOMMbIOTEP OCYLLECTBNSIETCS Yepe3 BCTPOEHHbIN
nHTepdenc RS-232 nnm RS-485.

Ha nakokpuctannuMyeckoM Aucnrnee Takke oTobpaxkaeTcsl crefyrollas
WMHpopmauus:

e TeKylime 3Ha4YeHUs1 U3MepsieMbIX BENTUYMH:

- MIrHOBEHHOro 3Ha4eHusA pacxoaa;



- MIHOBEHHOTO 3Ha4yeHWsi YPOBHS;
- obuero BpemMeHu y4eTa;
- [aTtbl M BPEMEHY;
e COAEepXMMOE apXVBOB:
- novacosoro — 2500 3anucein (6onee 100 cyTok);
- mocyToyHoro — 2200 3anucen (6onee 6 neT);
- nepepbiBoB yyeTa — 100 3anucen;
e  [MarHOCTUYEeCKME COOBLLEHMSA O HEMCNPaBHOCTSIX.
YnpaBneHne oOTOOpaxeHWem  OCyLLEeCTBNAETCA  HaxaTueM  KHOMOK
"MpocmoTp”, "Apxus" n "BeoA", pacnonoxeHHbIM Ha nepegHen naHenu npubopa.
Mpumep 3anucum  o06o3Ha4veHUs  pacxogoMepa C  aKyCTUYECKMM
npeobpasoBatenem All-11, TOKOBbIM BbIX0AOM, MHTepdercom RS-232 u aByms
yCTaBkamy CurHanm3auum npu 3akase v B JOKYMEHTauuu OPYyron npogykumu, B
KOTOPOW OH MOXET ObITb NPUMEHEH:
Pacxodomep 3XO-P-02 — All-11 — mA — RS232- 2 ycm. TY 4213-012-18623641-01.
CTpykTypa ycrnoBHoro o6o3HavyeHusa pacxogomepa npveegeHa B
npunoxexun 20.
Kpome TOro, npu 3akaze p[omkeH ObiTb yKkasaH Tun BogoBoAa
(6e3HanopHbIN TPyGONPOBOA UK OTKPLITLIV KaHan) 1 ero napameTpsl.
»  [dna mpybonposoda He0b6x00UMO yKa3amhb:
- BHYTPEHHWI OuameTp;
- Hanunume usmeputensHoro U-o6pasHoro notka B Mecte U3mMepeHus;
- YPOBEHb XUAKOCTU NPU MaKCMMarnbHOM 3anofHEHNM;
- Hanuyve nognopa;
- CKOPOCTb TEYEHUSI N YPOBEHb 3aNONHEHWs, MPU KOTOPOM 3Ta CKOPOCTb
u3MepeHa, a Takke MeTOA U3MEPEHUS CKOPOCTU, WU CTPOUTENbHbIN
YKIIOH;
- Matepwan TpybonpoBoaa;
- pacnonoxeHue TpybonpoBoga (Mo 3emnen, B MNOMELLEHMU, Ha

OTKPbLITOM BO3AyXe).



»  [na omkpbimozo kaHana Heobxo0uMO yKka3amb:

- Tvn cyxawowero ycTponcTtaa (notok BenTypw, Mapwana, sBogocnve ¢
TOHKOW CTEHKOW unu ap.);

- napameTpbl CyXaloLlero yCTponcTea;

- YPOBEHb XMOKOCTN NPU MaKCUMasribHOM 3anofHEHNM;

- pacnonoxeHue kaHana (Ha OTKpbITOM BO34yXe UM B NMOMELLEHNM).

2. TEXHWMECKUE OAHHbIE
2.1. MapameTpsbl All, nx Tmnel, kogbl OKIM npuBeaeHbl B Tadbn.1. 3a
BEMYMHY 30HbI HEYYBCTBUTENBHOCTY NMPUHNUMAaETCs PacCTOSIHUE OT MITOCKOCTU

otcyeTa Al go 100-npoLeHTHOM TOYKM AnanasoHa usmepenns (Npunoxenus 3, 4)

Tabnuua 1
Tvin Kop OKI1 BepxHuii npeaen 30Ha
N3MEPEHUS YPOBHS HEYYBCTBUTENBHOCTH,
»KWOKOCTM B BOOOBOAE, M M
All-11 421361 034500 5,0 1,0
AlN-13 | 421361 034609 0,3 0,25

2.2. N3amepeHne 0OBLEMHOro pacxoda TeKyLUeW >XMOKOCTM MPOM3BOAMTCSA
Npn M3MEHEHUN YPOBHS XUAKOCTW B OOHOM u3 AgunanasoHos: 0-0,1; 0-0,15; 0-0,2;
0-0,25; 0-0,3; 0-0,35; 0-0,4; 0-0,45; 0-0,5; 0-0,6; 0-0,7; 0-0,8; 0-0,9; 0-1,0;
0-1,1; 0-1,2; 0-1,3; 0-1,4; 0-1,5; 0-1,6; 0-1,7; 0-1,8; 0-1,9; 0-2,0; 0-2,5; 0-3,0;
0-4,0; 0-5,0 m".

2.3. MNpepgenbl gonyckaeMon OCHOBHOW OTHOCUTENbHOW MOrpeLHOCTH on
pacxofoMepoB MNpu M3MepeHun oBbLEeMHOro pacxoja M CymMMapHoro obbema

(konuyecTBa) XMOKOCTM B AManasoHe M3MeHeHus1 ypoBHA B npedenax 20 - 100 %

[AnanasoHa N3MeHeHWs! YPOBHS J0IKHbI 6biTb He Gonee T 3,0 %.
Mpegensl gonyckaeMonW OCHOBHOW MNpPUBEAEHHON MOrpeLIHoCcTH ]/ i

pacxogomepoB Mnpu wmn3MepeHuun o6beMHoOro pacxooa u CcymMMapHOro obbema

! Mo 3aKady [AonyckaeTcda W3rotoBrieHMe pacxoaomMepoB C MNPOMEXYTOYHbIMU

ananasoHamu.
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(konuyecTBa) XMOKOCTM B AManasoHe UamMeHeHusi ypoBHs B npeaenax ot 0 go 20 %

AManasoHa N3MeHeHUs YPOBHSI He AOSKHbI NpeBbiwaTb T 3%.
2.4. MNvtaHne pacxogoMepa OCYLLECTBMNAETCA OT CETU NePEMEHHOro Toka

HanpsbkeHuem (220 féi) B, vactoton (50 + 1) I'u,.

2.5. MowHocTb, noTpebnsaemasn pacxogomepoM, He npesbiwaeT 20 B-A.

2.6. TemnepaTypa Bo3ayxa, okpyxatowero All, - ot muHyc 30 go nntoc 50
°C, NN - ot muHyc 20 go nntoc 50 °C.

2.7. Al ycTonumB K BO3AENCTBUIO OTHOCMTENbHONM BriaxxHoOCcTH (95 + 3) %
npu Temnepatype 35 °C, MM — 80 % npu Temnepatype 35 °C.

2.8. N3veHeHne nOrpelwHocTn pacxoaomepa, BbI3BaHHOE W3MEHEeHUEM

Temnepartypbl Bo3ayxa, okpyxatowero NN, B gnanasoHe ot muHyc 20 go nntoc 50

°C, He OOIMKHO NpeBbIWaTb O,5|5,1| Ha kaxaple 10 °C OTKNOHeHus TemnepaTypsbl

ot 20 °C.
2.9 MiameHeHue NorpeLHoCcTM pacxoaoMepa, Bbi3BaHHOE U3MEHEHNEM TeMm-

nepaTtypbl KOHTpoOnupyemon cpefpl, B gnanasoHe ot MmuHyc 30 go nntoc 50 °C, He
OOImkKHO npesbiwaTh 0,5 |5n| Ha kaxgpble 10°C oTknoHeHusa Temnepatypbl oT 20 °C.

2.10. W3meHeHMe norpeLlHocTM pacxo4oMepa, BbI3BaHHOE MaBHbIM

OTKIMOHEHNEM HamnpPSXEeHWUs MUTaHWs OT HOoMMHanbHoro 220 B Ha nnoc 22 wnu
MuHyc 33 B, He OMmMKHO NpeBbIWaTh 0,5|5n|

2.11. lMpu OTKMOYEHWUM HAMPSDKEHUS] MUTAHMS pPacxogoMep CoXpaHsieT
HaKoMNeHHy MHpopmMaLmnio He MeHee 12 mecsaues.

2.12. Pacxogomep obecneumBaeT BO3MOXHOCTb MOAKITIOYEHUSI BHELLHEN
Harpy3ku 2,5 kOm B Lenb BbixogHoro curHana 0-5 MA 1 1 kOm B Lenb BbIXOOHOTO
curHana 0-20, 4-20 MA.

2.13. B pacxogomMmepe BO3MOXHA YCTaHOBKA 4-X PEXMMOB U3MEPEHUS:

rnepebili pexuM — U3MEepeHMEe pacxoda BO BCEM [MaAnNasoHe W3MEHeHUust
YPOBHS;

8mopoll pexumM -  U3MepeHue pacxoja B pguanasoHe (2 — 100)%

n3MeHeHus ypoBHS; B AnanasoHe (0 — 2)% 3HaveHue pacxoaa pasHo 0;



mpemull pexum - W3MepeHue pacxoga BO BCEM AMNAasoHe W3MEHEHUs
YPOBHSI C TpekpalleHMeM ydyeTa M pukcauueidr Ha OWUCTiee  «neperosiHEHNUs»
BOJOBOAA NPU MakCMMarbHOM 3HaYeHUN YPOBHS;

uemeepmsbili pPeXuM - U3MepeHWe pacxoda B AuanasoHe (2 — 100)%
M3MeHEeHUs YPOBHS 1 (hUKCaLMSA «NEPENONTHEHUSI».

2.14. MonHbIA cpegHWin Cpok crnyxXbbl pacxogoMepa A0 cnucaHusa — 6 ner.

3. COCTAB PACXOOOMEPA

3.1. Pacxogomep coctouT 13 ogHoro All (AM-11 wnn All-13) n ogHoro
MMW. CoeanHnTenbHbIN Kaberb B KOMMIIEKT NOCTaBKN HE BXOAUT.

3.2. OnuHa coepuHuTenbHoro kabens mexagy Al u MMA He pomkHa
npesbiwate 200 M. Mo 3aka3y pacxogomep MOxeT ObITb aganTupoBaH k kabento
anvdon go 300 m.

Tun kabena — nboW 3KpaHMPOBaHHBIN Kabenb C KONUYECTBOM XWUM He
meHee nATn (Hanpumep, KYTIB TOCT 18404.3).

4. YCTPOMCTBO U PABOTA PACXOOOMEPA

4.1. TMpuHUMN AEeNCTBNS pacxodoMepa OCHOBAH Ha aKyCTMYECKOW Nokaumm
YPOBHS XWAOKOCTW, NpPOTEKalOLeli B BOAOBOAE, MNepecyeTe €ero B MrHOBEHHOE
3HayeHMe pacxofda MO 3aJaHHOW 3aBWCMMOCTW PaCXOL/ypOBEHb [Ansi AaHHOro
BOA0BOAA C NOCMNEAYIOWMM UHTErPUPOBaHNEM.

Mepoli ypoBHSA siIBNsSieTCS BpeMS pacnpoCTpaHeHWs1 3BYKOBbIX konebaHui
OT wmanyyaTenss OO KOHTPONMMPYEMOW rpaHuubl pasgena cpeg u obpaTHo [o
npuemHuka. lNepecyeT ypoBHS B MIHOBEHHOE 3HayeHWe pacxoda npousBoaMTCH B
COOTBETCTBMM C 3aBMCMMOCTBLIO pacxofa OT YPOBHS B KOHKPETHOM BOAOBOJE.

CTpyKTypHas cxema pacxogomepa npveeneHa B Npunoxexnu 1.

OpHum u3 OCHOBHbIX 3NeMeHTOB pacxogomepa ABnseTcs
MUKPOKOHTponnep 8. Anropntm yHKLUMOHUPOBaHUSI pacxofoMepa 3anvcbiBaeTcs B
€ro BHYTPEHHIOIO NamsTb NpU U3roToBNeHMU. B nporpamme peanuaoBaHbl yHKLUN
ynpaeneHns oTAenbHbIMU y3namy npnbopa v BbIMUCIIEHNS pacxoda B 3aBUCUMOCTU
oT ypoBHs. o nepegHemy ¢poHTy curHana "CTPOB" ¢ nomowibto GydepHoro
ycTponictBa 5 cpopmupyeTca KOpPOTKUI uMnynbC (3mopa 1), 3anyckawowum

10



reHepatop 30HAMpYOWMX curHanos 1. [eHepaTop 30HAMPYIOLIMX CUrHanoB
BbipabaTbiBaeT pagvonMnysbChl C ONPeAeneHHoN YacToTon NOBTOPEHNS (antopa 2),
KoTOpble NpeobpasyoTcs B akycTuyeckne npeobpasosaTenem 4.

AkycTnyeckme  curHanbl — pacrnpocTpaHsalTcs MO rasoBol  cpege,
OoTpaxalTcsa OT rpaHuubl pasgena «ra3 — XWAKOCTb» U BOCMPUHUMAIOTCH TEM e
areKkTpoakycTuyeckum npeobpasosatenem. [locne obpaTHoro npeobpasoBaHus
OTPaXeHHble  CUrHambl  YCUNMBAKOTCA  MpedBapuTenbHbIM  ycunutenem 2
aKkycTnyeckoro npeobpasosatens (snwopa 3) M MO COeAuHUTENbHOMY Kabento
noparTcs Ha Bxoh ycunutens-cdopMmupoBaTens MH(POPMALMOHHBIX CUrHanos 6.
OTOT ycunuTenb COAEPXWUT NNHENHbIA Kackad C aBTOMaTM4eCKOW PeryrnmpoBKOWN
ycunenns. C BbIxoga ycunuTens MpsAMOYrofibHble curHanbl (3anmopa 4) 4vepes
BCMOMoOraTenbHble YCTPOWCTBa MOCTYNaT Ha MWKPOKOHTpomnmnep 8, KOTopbin
Npou3BOANT Onepaumio BblAeneHns MHAPOPMAaLMOHHBLIX CUTHaNoB Ha (HOHE NOMEX.
[na KomMneHcauuMm M3MEHEHWs CKOPOCTU 3Byka B 3aBMCUMOCTM OT TemnepaTypbl
BO3ayxa B obbekTe KOHTpons B pacxogomepe npeaycMoTpeH
TepMonpeobpasoBaTenls 3, BCTpoeHHbn B All, 1M npeobpasoBaTenb Toka
TepMonpeobpaszoBaTtens B HanpsikeHve 7. BbixogHoW curHan nocregHero nogaetcs
Ha Bxog AL mukpokoHTponnepa 8.

[0 n3mepeHHbIM 3Ha4YeHNsiM BpeMeHW 3anasgbiBaHus MHAOPMaLMOHHOTO
CurHana OTHOCUTENbHO 30HOMPYIOLWEro W CKOPOCTM YrbTpasByka BblYMCIAETCH
3HayeHne YpPOBHS, a MO BEeNWYMHE YPOBHSA W 3adaHHOMY anroputMy nepecyeTa
ypoBeHb/pacxos onpeaenseTcsa MrHOBeHHOe 3HauyeHue pacxoga. lNocne wnHTerpu-
poBaHus 3HavYeHne obbemMa BbIBOAWUTCH Ha XUAKOKpUCTannmueckuin gucnnen 9.

B pacxogomepe npeaycMOTpeHO camoamarHocTupoBaHue: bonbluas YyacTb
BO3MOXHbIX HEWCnpaBHOCTEN aBToOMaTuyeckn obOHapyxuBaeTcs B npolecce
dyHKUMOHMpOBaHNS npubopa u oTobpaxaetca Ha paucnnee (cm. pasgen 9
"B0O3MOXHbIE HEUCNPABHOCTU M CNOCO6bLI UX yCTpaHeHns").

4.2. AIl npegHasHayeH pAans npeobpas3oBaHWs MNOABOAMMbBIX K HeMy
ANEKTPUYECKNX UMMYNbCOB B akycTM4eckne u npeobpasoBaHns OTPakeHHbIX
MMMynNbCOB 06paTHO B 3MNeKTpUYecKue.

OcHoeow Al siBNsieTcsl Nbe30KkepaMmnyecknii guck, paboTatowmii Ha ogHoM

N3 pe30HaHCHbIX YacToT.

11



MpuHumMnnansHasa cxema Al npueefeHa B NpuUnoxeHun 6.

eHepaTop 30HOAUPYIOLMX WMMMYNbCOB COCTOMT U3 reHepaTtopa paaumo-
WUMMYNbCOB, BbINOMHEHHOro Ha Mukpocxeme D1, n ycunutens mowHoctn VTS.
YacToTa 3anonHeHuss pagvouvMmynbCOB perynupyeTcs nepemMeHHbIM pe3ncTopoMm
R13. MNMpeaBapuTenbHbIA YyCUNUTENb BbINOMHEH HA MUKpocxeme D2.

B 3aBucumocTn o1 pasmepoB BogosogoB All MMeWT pasnuyHbie
mMoaudmKaumn.

KoHcTtpykumua Al-11 (npunoxenue 3) umeet ase yactu. HmwkHaa yactb All-
11 BbINOMHEHa W3 nNeHTannacta wnu nonunponuneHa u npegcraBnsieT cobon
YCEYEHHbIN KOHYC, KOTOPbIN 60MbLIMM OCHOBaHMEM HENOCPEeACTBEHHO NepexoanT B
Kpenawmn dnadey. K MeHbLleMy OCHOBaHWIO MNPUKPENMSeTCa aKyCTUYeCcKuin
BubOpaTop, npeacTaBnsoWMiA cobor Kpyrnyw MeTannmMyeckylo mMmembpaHy C
nbesokepammyeckum  guckom. KoHyc npegHasHadeH Ans  KOHUeHTpauuu
aKyCTU4EeCKOWN 3Hepruu.

B BepxHen yactn All-11 pacnonoxeH kopnyc 13 anoMUHUEBOrO Crnrasa, B
KOTOPOM pa3meLleHa 9NeKTpoHHasA cxema.

KoHcTpykuua All-13 (npunoxexue 4) nmeeT aBe Yactu. HmwkHsa yactb All
npencrtaenseT cobon UMNMHAP, BHYTPU KOTOPOrO pasMelleH Mbe30oKepaMu4eckui
BMOpPaTOp, NPUKPENIEHHbIA M3ny4YaloLwen NOBEPXHOCTbIO K HUKHEMY OCHOBaHWIO
unnuHapa. CBepxy Nbe303neMeHT 3anuT 3BYKOMOroTUTENEM.

B BepxHen yactu All-13 pacnonoxeH kopnyc 13 antoMUHUEBOrO Crnrasa, B
KOTOPOM pasMellleHa 3reKTPOHHas cxema. BHyTpeHHAss MonocTb 3anonHseTcs
BO03aLLUTHOW CMa3KoM.

B Al npenycmoTpeH repMeTnyHbI BbiBOA kabensi yepes canbHuk. Kabenb
UMeeT repMeTU3MPYIOLLYIO BCTaBKY ANs NpeaoTBpaLLeHnsi MonagaHus Bnaru BHyTPb

kopnyca.

MoepexdeHue unu ydaneHue zepMemusupyloweili ecmaexku npu

MoHmaxe npusedem K ebixody npubopa u3 cmposi

4.3. NpeobpasoBaTtenb nepepawwmi nameputensHoii MM (npunoxexne
5) npenHasHaveH Ans npeobpa3oBaHWs BPeMEHW 3anasgblBaHWs OTPaXKeHHOro
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UMMynbCa OTHOCUTENbHO 30HAMPYHOLLErO B MOKA3aHUS Ha >XUOKOKPUCTarM4yeckom
ancnnee, ykeupyoweM o6bem NpoTeKaKLWen XXUOKOCTU.

OcHogHol y3en MM — ogHoKpUcTanbHbI MUKpOKoHTponnep ATMega64.

KoHTponnep BbINOMHAET cneaytowme OyHKLUN:

1 - nepmnoamnyeckumin 3anyck akyctnyeckoro gatyuka (curHan "CTPOB");

2 - u3MepeHue WHTepBana BpeMEHW Mexay MOMEeHTaMu 3anycka
aKyCTU4eCcKoro gatymka un npuxoga otpaxeHHoro curHana ("HOPM.CUTHAITY);

3 — obecneveHre paboTbl kaHana TemnepaTypHON KOppeKLmK;

4 - y4yeT BpeMeHu;

5 - BblMMCNEHNE Ha OCHOBE pe3ynbTaToB, COOTBETCTByOWMX nn. 2, 3, 4,
3HaYeHUI YPOBHS, MTHOBEHHOIO pacxofa, o6bema;

6 - apxvBMpOBaHNe N3MEPEHHbIX 3HaYEHWI;

7 - BblBOL WHopmaumMu Ha OyKBEHHO-UMEPOBOW AWUCMNEN U TOKOBbIN
BbIXOZ;

8 - [OByHanpaBeneHHas CBfA3b 4Yepe3 MocrnefoBaTenibHbIi  MOPT  C
KOMMbIOTEPOM C UCNONb30oBaHNEM nHTepdernca RS-232 (RS-485).

PaccmoTpum peanvsaumio nepedmcneHHbIX yHKLNNA.

1. CwurHan "CTPOB" HyxHOM AnuTenbHOCTM  BbipabaTtbiBaeTca
nporpamMMHbIM CNOocob0oM M CHUMaeTcs ¢ BbiBoga 15 MUKPOKOHTpornepa.

2. "HOPM.CUIHAJT" noctynaet Ha Bxog 12 MukpokoHTponnepa. lNMocne
COOTBETCTBYIOLLEA MaTemaTudeckon 0OpaboTkM, BKMOYalOWeEN  LUdPOBYIO
dunbTpaumio, onpeaensieTcs ANMTENbHOCTb 3a4EPXKKN OTPAXEHHOro curHana.

3. NamepeHne HanpsKeHUst curHana  Tepmonpeobpa3soBaTens
BbINOMHSAETCS C NOMOLUb0 BHyTpeHHero AL mukpokoHTponnepa, Ans aTtoro
yKa3aHHbI curHan nogaetcs Ha BbiBog 60 MUKPOKOHTpornepa.

4. C uenbio ¢UKCauUM BPEMEHW HOPMArbHOIO (YHKUMOHUPOBAHUSA
pacxogomepa B KOHTpornepe mcnonb3dyetcsa mukpocxema DS1340 (D3), koTtopas
npeacTaBnsieT cobon Yackl peanbHOro BpeMeHu ¢ kanengapem. becnepeboHocTb
nutaHua D3 obecnevnBaeTcst XMMUYECKMM 3riemeHTom E1.

5. Ha ocHOBaHUM M3BECTHbIX 3aBMCUMOCTEN MEXAYy YPOBHEM CcurHana
TepmonpeobpasoBaTtenss M TemnepaTypol cpedbl, B KOTOPOW pacrosioXeH

aKyCTMHMECKM  [OaTyMK, a TakKe MeXdy CKOPOCTbI0  pPacnpoCTpaHeHus
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ynbTpa3ByKOBOro  CWrHana W  TemnepaTypon  cpefpbl, MocregoBaTeribHO
BblUMCNIAETCA TemnepaTtypa, CKOpPOCTb, pacCTOsHME MexXay [OaTyvkoMm U
oTpaxaroLen NoBepxHoCTbio. [lanee BblUMCNAOTCA abContoTHOE M OTHOCUTENbHOE
3Ha4YeHUs YpOBHSA, 3HaveHue pacxoja M obbema. [MapannenbHo BegeTcs yyer
BpEMEHU WHTErpUpOBaHUS. Bnarogaps MCMNONb30BaHMIO MUKPOCXEMbI
3HeproHesasucumon namatn D2 B cnydae BbIKMIOYEHUSA anekTponuTaHusa npubopa
obecrneumBaeTcs CoOXpaHeHWe MnocneHNX Ha MOMEHT BbIKIOYEHUS 3HAYeHUi
ob6beMa 1 BpeMeHW UHTErPUPOBaHUS.

6. Mukpocxema D2 ucnonbsyeTcs Takke AN CO3[aHUS TPeX apxvBOB,
cofepxaLlmx crieqytoLyto MHopmaumio:

» 2500 nocnegHux (Ha MOMEHT ob6palleHus K apxuBy) 3HavyeHun obbema,
PUKCUPYEMbIX MO UCTEYEHMM KaXOOro vaca;

» 2200 nocnegHux (Ha MOMEHT oOpalleHUs K apxuBy) 3Ha4YeHUN obbema,
UKCUMPYEMbBIX MO NCTEYEHUM KaXKObIX CYTOK;

» 100 nap 3HavyeHW gaTbl U BPEMEHM OTKIOYEHUS U BKITIOUYEHUS npubopa n
UX MPUYUHDI

7. BykBEHHO-LMPOBOW XNAKOKpUCTaNIM4eckun gucnnen (2 ctpoku no 16
cumBorioB) obecneuynBaeT BbIBOA M3MEPUTENBHOW W crnyxebHon WHpopmaumu.
Kuonku "Mpocmotp ", "Mpocmotp U", "Apxue" 1 "BeoA" MO3BOMSIOT BLIBECTU Ha
avcnnenn uHOpMaUMo HYXXHOMO BMAa — Kakoe-nubo M3 TeKyLMX 3HavyeHun
N3MepsiIEMbIX BEMMYMH NN JAHHbIE apXuBa.

8. KoHTponnep wumeeT nocnenoBaTernbHbIA ABYHaNpPaBIEHHbIN NOPT,
paboTalolmii B COOTBETCTBUM CO cTaHdapToM RS-232 co ckopocTbio obmeHa 9600
6on. B coctaB mopta BXOOUT BCTPOEHHbIA B MUKPOKOHTPOINEP YHUBEPCAbHbIN
ACUHXPOHHbIV MPUEMO - nepefaTynk, YCTPOWCTBO ranibBaHUYECKOrO pasfaeneHus u
Mukpocxema ADM232.

OnektpoHHasa cxeMa MM pa3melleHa Ha ABYx nevaTtHbix nnatax A1 n A2.
CoeguHeHne nnat mexagy cobol ocylwecTBnsieTcs C MOMOLbO Kpocc-nnatbl A3
(npunoxenne 10), Ha koTopol MOryT ObITb pacrnonoxeHbol GNOK perne ycTaBok
curHanusaumm n 6nok nHTepderica.

MpuHuMnnaneHaa cxema nnatel A1 npuBedeHa B npunoxeHun 7. Ha aton

nnate pacronoXeHbl MUKpOKOHTponnep D5, kBapueBblii reHepaTop 4actoTbl 16

14



My, 4yacbl peanbHOro BpeMeHM Ha Mukpocxeme D3 (DS1340), mukpocxema
3HeproHesaBucumon namatn D2 (FM24CS256).

Mpn wn3roToBNEHMM pacxogoMepoB BO3MOXHA 3aMeHa MUKPOCXEeM Ha
aHanoru.

MpuHuMnmnanesHas cxema nnatel A2 npuseaeHa B npunoxeHun 8. Ha aton
nnate pacnornoxeH CcurnoBon TpaHcdopmaTop, 6noK nuTaHusa, ycunuTenb-
dopmupoBaTenb  MHMOPMALUMOHHBIX  CUTHaNOB, KMEeMMHble  KOMOAKM  Ans
MOAKIMIOYEHNS NPOBOAOB, NpeaoXpaHUTenu.

Ha obmoTkax TpaHcchopmaTtopa AOMKHbl ObiTb crnegylowue BenNUYMHBI
NnepeMeHHOro HanpsKeHUs:

1-2 -~ (10,0 +2) B;

2-3-~(10,0+2) B;

4-5-~(9,5+2)B;

7-8-~(9,5£2)B;

9-10 - ~ (27,5 + 2) B;

18-20 — ~ (50 = 3) B.

B Onoke nuTaHus ocyllecTBNAeTCs BbINpAMIEHne U crabunusauuns
nuTarLWmx HanpshxeHun: +5 B; £5 B; +24 B; +50 B.

Yeunutens-copmupoBaten MHMOPMALMOHHOIO CUrHana BKIOYaeT B
cebsa nuHenHbii ycunuteno ¢ APY D6, petektop curHanoB D8 dopmwuposaTens
curHanos D7.

NHTepdenc RS-232 (RS-485) pacnonoxeH Ha nnate A3. OH BkNoYaeT B
cebsi yCTPOWCTBO rarnbBaHUYeCcKon pas3Bsi3ku1, BbIMONIHEHHOE Ha MuKpocxeme ADuM
1300, BbinpaAMUTENL U cTabunusaTop Hanpspkenus (5 + 0,1 B), npeobpasosarensb
ypoBHet ADM232 (ADM485).

Bnok TokoBOro BbIxo4a MOHTMpyeTcsa Ha nnate A1 (no 3akasy). Ans
npeobpa3oBannst LUMGPOBOrO KoOa B TOKOBLIN BbIXOOHOW CUrHamN MCMOb30BaHa
mukpocxema Tuna AD420 (D1). 3HadeHue Toka (0 — 5), (0 — 20), (4 — 20) MA MOXHO

MEHATb B NpoLuecce aKkcnnyatauun.
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5. MAPKUPOBAHUE
5.1. Ha ANl gomxeH GbITb HaHeceH nopsakoBbii Homep All no cucteme
HyMepauuv NpeanpusaTUsi-u3rotoBuTens.
5.2. Ha nepegHewn naHenu MM gomkHel 66ITb HAHECEHBI:
»  TOBapHbIN 3HaK NPeanpuUATUA-U3roToBUTENS;
» TN pacxogoMepa W ero nopsakoBblIi HOMEP MO CUCTEME
Hymepauum NpeanpusaTUa-n3roToBuTens;
3Hak yTBepxaeHusa Tuna no MNP 50.2.009-94;
Tvn ArlT;

napameTpbl NUTaHUS;

YV V V V

rog n3rotToBleHuA;
» npegen ﬂOHYCKaeMOVI NorpeLHoCcTun.

5.3. MNMpegycmoTpeHo onnombupoBaHue anekTpoHHoro 6roka M.

6. YKASAHUE MEP BE3OIMNACHOCTH

6.1. K MoOHTaxy (@emoHTaxy), akcnnyatauuum,  TeXHUYEeCKoMy
06CNYXMBaHMIO M PEMOHTY PacxXxOAOMEpPOB [AOIMKHbI [OMNYCKaTbCA TOMbKO nvua,
N3yYMBLUNE TEXHUYECKOE OMMCaHMe N UHCTPYKLMIO NO 3KChnyaTauumn pacxogomepa,
npolleAline  WHCTPYKTaX Mo  TexHuke OesonacHocTm npu pabote C
3MEeKTPOTEXHNYECKUMWN YCTaHOBKaMM U paanoaneKTPOHHOW annapaTypow.

6.2. B pacxogomepax MMEKTCH Lenu, Haxogswmecs nog onacHbeiM Ans
XKU3HW HanpsbkeHnem 220 B.

KaTteropuueckun 3anpelyaercs aKkcnnyatauuss pacXxofoOMeEpPOB MPWU CHATbIX
KpbILLKaX.

6.3. Mpy OTbICKAHNM HEWCNPaBHOCTEN BO BKITHOYEHHbIX pacxogomepax
HeobxoaMMO MPUMEHATb Mepbl, WCKIYaloWme Cry4yanHoe KOHTaKTMpoBaHWe
yernoBeka C OMACHbIMM ONS  XKU3HM  TOKOBEAYLMMW LEnsMu, Hanpumep:
Nonb30BaTbCA TOMbKO W30MMPOBAHHBIMU WMHCTPYMEHTaMM, 3aKpbiBaTb OTKPbITbIE
KOHTaKTbl NIEHKOW U3 N30NMPOBaHHOrO MaTepuana u T.4.

6.4. Bce uameputenbHoe obopyanoBaHue (ocumnnorpadbl, BONLTMETPbI U

ap.), ucnonb3yemMoe  Mpu  OTbICKAHWUM HEeNCMnpaBHOCTEWN, npoBepkax,
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NpounakTUYeCckMx OCMOTpax WM Apyrux paboTax, AOMKHO obs3aTenbHO WMETb
HaZexHoe 3a3eMrieHne.

6.5. Bce BuAbl TexHMYeckoro OOCMYXMBaHWS, PEMOHTa W MOHTaxa
(oemoHTaxa), cBsizaHHblEe C Nepenankomn aMeKTpo- N paguo3anNeMeHToB, yCTpaHeHne
obpblBa MPOBOAOB M T.M. MPOU3BOAWTL TONBKO MPU  OTKIHOYEHHOM OT CEeTU
nepeMeHHOro Toka coeguHUTENbLHOM kabene n oTknoyeHHom All.

6.6. He ponyckaeTcs akcnnyaTtaums pacxogoMepoB MpW HEeYNMOTHEHHbIX
kabensx.

6.7. 3anpeltaeTca ycTtaHoBka u akcnnyataums All B oGbekTax KOHTpons,
roe no ycnoesusim  paboTbl MOryT co3gaBaTbCsl [AaBrieHusi, MpeBblluatoLime

npenenbHble.

7. MPABUNA YCTAHOBKWU U NOANOTOBKA K PABOTE

Mpwu ycTaHOBKE, MOHTaXe M OGCNYXMBaAHUM PACXOAOMEPOB AOJIKHbI
cTporo cobnwaatbcs NpaBuna TeXHUKM 6e30MacHOCTU, W3NOXEeHHble B
pasgene 6 "YkaszaHua mep 6e3onacHocTM" MU B HOPMaTUBHO-TEXHUYECKUX

AOKYMeHTax, AeACTBYIOLMX Ha NpeaAnpuUATUU-NoTpeduTene.

7.1. YctaHoBka All B kaHanax npAMOYronibHOro ce4eHvs Npon3sBoanTcs B
cootBetcTBUM ¢ MW 2406-97. Al yctaHaBnuBaeTcsa nepea BOAOCIMBOM WK
N3MEPUTENbHBIM JIOTKOM BbIlEe MO TEYEHWK: Ha paccTosHUM 4Hmax — nepeg
BOAOCINMBOM C TOHKOW CTeHKoW, 3Hmax — Nepeq notkom BeHTypu; nepen noTkom
Mapwanna — B cootBeTcTBUM C Tabnuuen 4 MW 2406-97 (npubnuantensHo 0,66L1
nepep roprnoBuHow, rae Ly — AnvMHa G0KOBOW CTEHKN BXOOHOW CEKLUN).

7.2. YcraHoBka All ans wusaMmepeHus pacxoga B 6e3HanopHbIX
TpybonpoBodax mnpou3BoAuTCa B cooTBeTcTBMM ¢ MW 2220-96. Al
yCTaHaBNMBaETCA Ha NPSIMONMHENHOM y4dacTke 6e3 GOKOBbLIX MOAKIOYEHUA U He
6rvke 8 + 10 Hmax A0 KOHUA TPyObI.

Kak npasuno, yctaHoBka All npoussogutcs B kornogue. Npu oTcyTCTBUM

noaxoasaLLero KornoaLa HeobxoaMmo ero NocTPpouTb.
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MogrotoButb MecTo kpenneHna Al wn TN B cooTtBeTcTBUN C
rabapuTHbBIMM YepTexXamMn U 3CKM3amm MoHTaxa (npunoxenusa 3 - 5, 13 - 18). MNpwu
3TOM Heobxoaumo obpaTuTb BHMMaHMEe Ha BEMUYUHY MaKCMMAarbHOro 3HadeHus
YPOBHS, yKa3aHHOro B nacrnopTe.

7.3. MecTto kpenneHus All gomkHo obecneumBaTb €ro YCTAHOBKY TakMM
obpa3som, uTobbl reomeTpuydeckasa ocb All, BOONMb KOTOPOW NPOUCXOAUT U3MepeHne
YPOBHS, cOBNagarna c BepTUKarnbto.

7.4. TINN moxeT ycTaHaBnuBaTbCA Ha LMTax, NynbTax ynpasBneHus, Ha
KpOHLUTENHaX v T.4.

He ponyckaetcs yctaHoBka [N B6nu3am GaTapenm oTonneHus,
ANEKTPUYECKUX neyem M ApPYrux UCTOYHUKOB Tenmna, a Takke B MOMEeLleHusX, B
KOTOpbIX TeMMepaTypa BO34yxa MOXET BbIXOAMTb 3a npedenbl, ykasaHHble B n.2.9
(cMm. pasgen 2 "TexHn4yeckne aaHHbIe").

7.5. TNepen ycraHOBKOW pacxogomepa HeobxoAMMO MPOBECTM  €ro
HaTypHoe onpoboBaHWe Ha (YHKLMOHMPOBAHME B COOTBETCTBMU CO CXEMOW,
npvBeAEHHON B NpuroxeHun 19, n npoBepuTb COOTBETCTBME NACNOPTHBIM AAHHbIM.
Ons atoro Heobxooumo BblAEpPXaTb pacxoAoMep B TeyeHue 4vaca B paboyem
COCTOSiHMM, @ 3aTem MooyepeaHO  UMWTUPOBaTb  3HAYEHUS  YPOBHS,
cootBeTcTBytowme 0, 20, 40, 60, 80 u 100 % guanasoHa, U onpefensaTb nepuoa
yBEnmM4eHusl NokasaHu cyeTymka odbbema Ha 1 me. Mepuopg cyeTa cyeTumka obbema
onpefenseTcs ¢ NOMOLLb cekyHaomepa. Pacxon Bbluucnsietcst no hopmyne

Q=(3600 ¢/ t ysm C) - 1 M/,

rae tuw - NEPUOA YBENMYEHUA nokasaHuin Ha 1 m° (c).

7.6. YcTaHOBKa pacxogoMepoB.

7.6.1. YctaHoBka All.

YcTtaHoBuTb All Ha MecTe KpenneHus (npunoxennst 13 - 18).

3BykoBogHast Tpyba (npunoxenus 13, 14, 17) wusrotaBnuBaetcs
3aKa34yMKOM Mo NpvBedeHHbIM 3ckn3am U3 NNacTUKa unu HepXXaBelowwen cTanu.
B npouecce akcnnyatauMm  HeobGXoOUMO — MEPUOOMYECKM  MPOU3BOAUTH

MEXaHNYECKYH OYMCTKY BHYTPEHHUX CTEHOK 3BYKOBOAHOMN TPYObI.
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3akpenneHve Al NponsBoAUTL Yepes Pe3NHOBYH NPOKIaAKy TOMLLMHONW He

MeHee 3 +5 MM. ToYyHOCTb ycTaHoBKM All Mo BepTMKanu AOMmKHa OblTb HE MeHee
+ 0,01Hmax (Hmax — AMana3oH M3MEHEHWS YPOBHS), YTO MOXET ObiTb AOCTUTHYTO

UCMNOMb30BaHWEM AOMNOMHUTENbHBIX PE3MHOBbLIX NPOKNaAoK.

PekomeHayeTca 3awmuTtntb All 0T nonagaHmsa atMocdepHbIX 0CaaKOB.

Kpome Toro, Heobxogumo npefoTBpatnTb o0bOpa3oBaHe neasHbIX
HapoCTOB B 3MMHee Bpems Ha many4varolien nosepxHocTu All n Ha 3BYKOBOAHOW
Tpybe nyTeMm yTenneHus UX Hapy>XHbIX MOBEPXHOCTEWN TEXHUYECKUM YyTennuTenem
(MuHBaTa).

BHumaHue! Ecnu All ycmaHoeneH e kosiodue Ha enybuHe 0o 3-x
mMempoe, pekoMeHOyemcsi ycmaHO8Ka emopol KpbiWKU Kosiodua Ons
ymenneHusi 8 3UMHee epems.

Ecnun Al yctaHoBNeH B konogue Hag OTKPbITbIM FTOTKOM C TENMOW BOAOW,
pekomMeHOyeTCs 3aKpbITb TOTOK KPbILUKOW Anst TOro, 4Tobbl MHTEHCMBHOE NCMapeHne
He BbIBEO pacxogoMep 13 CTposi.

7.6.2. YctaHoBky [NV pekomeHOyeTcA BbINOMHATL B MeTannmyeckom
LKady co CMOTPOBBIM OKHOM M NETNAMM NS ONNOMOUPOBaHUS.

7.7. OnekTpnyeckoe coedMHeHe COCTaBHbIX YacTeln pacxogomMepa.

7.7.1. OnekTpu4eckoe COeAVHEHME COCTaBHbIX YacTell pacxogomepa,
NMOAKINIOYEHNE MNOKasbiBaloLEero npnubopa n KOMMblTepa, a Takke MOAKMIYeHne K
CeTM MNepeMeHHOro ToKa AOMKHO NPOU3BOAMUTLCA B COOTBETCTBMM CO CXEeMOW
3NEKTPUYECKON COeaMHEHU (MpunoxenHne 12).

7.7.2. Onextpuyeckoe coegunHeHve [MNU ¢ ceTblo  (MCTOYHWMKOM
HanpsihXeHWs) OCyLLLeCTBNSETCA NoObIM CUMOBLIM Kabernem ¢ YUCNOM XWUM He MeHee
2-X, ceveHneM Kaxxaow xunbl He bornee 0,35 MMZ 11 BHELLHWM anameTtpom He Bonee

6 MM.

BHumaHue! Pacxodomep He uMeem cemeeo20 6bIKIIoYamerns,
noamomy noodko4YeHUe K numarouwiell cemu Heo6xo0umMo npou3eolumb

yepe3 aemomamuyeckull ebiKsIroYamerns.
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7.7.3. Anektpuyeckoe coeauHeHne Al ¢ MM ocywectengaeTtca kabenem
KYTMB vnu gpyrum aHanormyHbIM 3KpaHMpPOBaHHbIM kabenem. HapyxHbii gnameTtp
kabens He gormkeH npeBbiwartb 12 MM. [py MCNONb30BaHUN HE3KPAHMPOBAHHOMO
kabens HeobGXxoQUMO OCYLLECTBUTL ero Npoknagky B Metannuyeckmx Tpybax. Ecnn
B kabene ocTalTCs He3af4eNCTBOBaHHbIE XMUIbl, OHU AOIMKHbI ObITb COEANHEHbI C
obwmm nposogom (nposog "2") ¢ AByX CTOpOH. [onyckaeTcs WCnonb3oBaHue
OTAEmNbHLIX MeAHbIX MPoBOAOB cevyeHnem 0,2+0,35 MM?, MpONOXEHHbIX B
3a3eMrneHHon MeTannuyeckon Tpybe. lMpu atom nposog "5" pomkeH ObITb
3KpPaHMPOBAHHBIM.

7.7.4. Onektpudeckoe coeauHeHue MW ¢ nokasbiBatowmm npubopom u
KOMMbIOTEPOM OCYLLIECTBNSIETCA kabenem Tvna «BuTasi napa.

7.8. MoHTax coeMHUTENbHbIX Kabenen.

7.8.1. TIpO3BOHMUTL M 3aMapKkMpoOBaTb Wbl COEOUHUTENbHOIO Kabens.
Paspenatb xunbl kabens.

7.8.2. PacnaaTb B COOTBETCTBMM CO CXEMOW 3NEKTPUYECKON COeMHEHUN
(npunoxenne 12) xunbl kabenss Ha LUBETHble npoBoga oOTpe3ka kabens,
BbiIxogsLwero n3 All. [lonyckaeTca coeguHsiTb NpoBoAa CKPYTKOM MMM C MOMOLLBHO

KNEeMMHOW KONMOAKM.

BHumaHue! MecTo coeauHeHusi kabGenen Heo6XxoAMMO TLATeNbHO
3arepmeTusMpoBaTthb. [1NsA 3TOro pekomeHAyeTCcs NPOM3BOAUTL COoeAuHeHue B
pacnae4yHou KOpoGke, KOTOPYIO 3aTeM 3anoJfIHUTL FYyCTOW cMa3Kon (Hanpumep,

nuronom)

7.8.3. MNopgcoenuHeHne kabenen k [N ocywecTBnseTca cnenyromm
obpasom:

a) OTBMHTUTb 2 BWHTA W CHSTb KPbIWKY KOpryca, MO4 KOTOpOM
pacnonararTcs KIeMMHbIe KOMNOAKM;

6) nooyepeaHO 3a4nUCTUTL kabenu, MPoNyCTUTb UX CKBO3b YNIOTHUTENbHbIE
CanbHMKN U 3aKpenuTb B COOTBETCTBYHOLUMX KNEMMHbIX konogkax. [Ona ygobctea
COEQMHEHNs KOHLbI MPOBOAOB cnegyet obnyaute npunoem [1OC-60, npoBoaa

nepesa KNeMMHOW KOMOZAKON U30THYTh;
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B) YMIOTHUTb CamnbHUKU MyTEM 3aBUHYMBAHUS HAKUOHBIX Faek U 3aKpbiTb
KpbILLUKY Kopryca.

7.8.4. Tocne noaknoyeHns coeguHUTENbHbIX kabenewm KpblKy cnegyet

onnoméuposars.

7.8.5. MNopkntoyas ceTeBon coeauHNTENbHbIN Kabenb K
pacnpegenuTensHomy LLNTKY, Heobxoanmo cobnogatb npasuna
anekTpobe3onacHoCTu.

Buumanue! Ecnu KonebaHMA  HanpsikeHUA nuTalowen ceTtu

+22
npeBbIWalOT YCTaHOBMEHHbIe npegens! (220 _,, B), Heo6x0ANMMO yCTaHOBUTL

CTaﬁVInVI3aTOp HanpsikeHus. Ecnu K nuTaloLen ceTM NOAKMKYEH YacTOTHbIN
npeoGpasoBaTenb, TO AnA nNUTaHunA pacxogomMmepa crnepyet yYCTaHOBUTb

ceTeBON PUNbLTP UnNu 6nok 6ecnepeGoONHOro NUTaHMUA.

8. NOPAOOK PABOTDI

BHUMAHMUE! HEOBXOOUMO CTPOIo COBJIIOAATb
COOTBETCTBME 3ABOOCKUX HOMEPOB HA AKYCTUYECKUX
NPEOBPA30OBATENAX U ANEKTPOHHbLIX BJTOKAX!

8.1. Pacxogmomepbl 06CnyxuBatTCA ONepaTtopoM, 3HaAKOMbIM C paboToi
pagvo3NeKTPOHHOM annapaTtypbl, W3y4YMBLUMM PYKOBOACTBO MO  3KCMnyaTaumu
pacxofomepa M npoLlewnM UHCTPYKTax no TexHuke 6e3aonacHocTu npu paboTte ¢
3NEKTPOTEXHNYECKUM 060PYAOBAHNEM.

8.2. lNMocne noAkntoYeHna pacxogomMepa K nuTaroLlen ceTu BbINOMHAETCA
nporpaMMa CamMOAMarHoCTUPOBaHWA W, B Cly4yae ee MOMOXWUTENbHOrO MCXoaa,
aBTOMaTMYECKN YCTaHaBIMBAETCA PEXUM OTOOpaXeHUs TeKyLMX 3HaYeHun
nsmepsaemMbix BenuumH (ganee — pexum "TEKYWWE 3HAYEHUA"), Ha aucnnewn
BbIBOAWTCA COOBLLEHNE:

O6bem, m*
[uncneHHoe 3HaveHue] [cnmBon]
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rae [4McneHHoe 3HayeHue] — KONMYecTBO XMAKOCTM, NpoTeklee No BOAOBOAY 3a
Bpemsi uamepeHnusi; [cumeon] — murarowmin cumson "[1", nokasbiBawowmin Hanu4une
3X0-curHana.

Mpu HaxkaTum Ha kHonky "MpocmoTp U" Ha ancnnee nosiBUTCs cooblLueHme:

Bpems yyeTa, 4u:m
[uncneHHoe 3HaveHne] [crmBon]

raoe [4ncneHHoe 3HayeHue] — Bpemsl, B TeYeHWe KOTOPOro MnpoMCXOAUT y4deT
npoTekarwLlen xuakoctv; [cumson] — mwurawowmin cumeon "[I", nokasbiBaroLuii
Hanu4yme axo-curHana.

Mpu HaXaTumn Ha KHOMKY "MpocmoTpl" Ha aucnnee nosiBUTCS COoBLLEHME:

Pacxopn, m3/4
[uncneHHoe 3HaveHne] [crmBon]

rae [YMcneHHoe 3HavyeHue] — Tekyllee 3Ha4YeHne n3MepsieMoro pacxoaa; [cumeon] —
mMuraowmin cumson "TI", nokasbiBaloLWMI HAaNM4Yne axo-curHana.
Mpu HaxxaTum Ha kHorky "TpocmoTpd" Ha ancnnee nosiBuTCA cooblLeHme:

YpOBEHb, M
[UncneHHoe 3HayeHue] [cumBorn]

roe [UmMcneHHoe 3HadeHne] — Tekyllee 3HavYeHne N3MepsieMoro ypoBHSl; [cumBor] —
mMuratowuin cumson "I1", nokasbiBaloLWMIN Hann4ne axo-curHana.
Mpu HaxaTum Ha kHonky "TpocmoTp U" Ha ancnnee noseuTcst cooblleHme:

Hata v Bpems
YMUCno. Mecqdul. rog— 4acbl : MUHYTbI

Mpu crieaytolem HaxaTtum Ha kHonky "MpocmoTp U aewkerne no menio "TEKYLLUVE
3HAYEHNA" 3akonbLyeTcs 1 Ha gucnnee nosBuTCst coobLleHne:

O6bem, M
[uncneHHoe 3HaveHue] [cumBon]

Mpu HaxaTum Ha kHonky "MpocmoTtp N ABWXEHWE MO MeHio ByaeT NPoVNCXOanTL B

obpaTtHom nopsake.
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Ona nepexoga mn3 pexuma "TEKYLWWE 3HAYEHUA" B pexum "APXNB"
HeoOXoAMMO HakaTb Ha KHomky "ApxuB", Mpu 3TOM Ha AuUcniee MnosiBUTCS
coobuieHne

Moyvacosown apxvs

HocTynHbl gns npocmoTpa TpU Buaa apxuBOB: royacoeol emkocTbio 2500
3anucen, nmocymoyYHbIil emkocTbio 2200 3anuce n apxue nepepbigoe yvyema
emkocTbto 100 3anucen. Bbibop apxvBa npomM3BOAUTCS HaXXaTMEM  KHOMOK
"MpocmoTp", BXOA B BbIOPAHHBIN apXunB OCYLLECTBRAETCA HaXaTneM kHonku "Beoa".

[Mpn npocmoTpe Yacoebix unu CymoYHbIX apXueoe Ha NePBYI CTPOKY
ancnnes BbIBOOUTCS [aTa W Bpems, Ha BTOPYK CTPOKY BbIBOAWUTCA YMUCIIOBOE
3HayeHne obvema:

[OATA BPEMA]
[uncnosoe 3HayeHne obbema ]

HaxaTne Ha kHonky "lMpocmoTp U" BbiBoguT Ha oucnnen npegpigyliee
3HaveHne obbema 13 BbiIOpaHHOro apxuea. ocnegoBaTenbHO HAXUMas Ha KHOMKY
"MpocmoTtp ", MOXHO AOCTUrHYTE "mHa" apxvea. [Ns OBMXEHMS MO apxXvBy B
oBpaTHOM HanpasneHun ucnonbayetcs kHonka "Mpocmotp NI". [ns yckopeHHoro
nepeaBwXeHns No apxmeam Heobxoanmo KHomky "lMpocmoTp” yaepxuBaTb HaXaTon
bonee 3-x cekyHA.

Mpn BbIOOPE apxuea nepepbigo8 y4Yema Ha BEPXHIOK CTPOKY Aucnnes
BbIBOAMTCA AaTa M BpeMs Hayana nepepbiBa yyeta (Ha 9TO ykasblBaeT npeanor
"OoT" B Hayane CTPOKM) M KOA MPUYUHbI MepepbiBa yyeTa, a Ha HUXKHIOW CTPOKY —
Jata 1 Bpems OKOHYaHWs nepepbiBa yyeTta (mpeanor "mo" B Hadvane CTPOKM).
MpnyvnHamn nepepbiBOB yyeTa MOryT ObiTb  BbIKIOYEHWE  3MEKTPONUTaHus
pacxogomepa, a TaKkKe BO3HUWKHOBEHWE Kakon-nmbo  HencrnpaBHOCTH,
OoGHapyXvBaeMon CpeacTBaMu camoavarHocTvkun. Kogbl NpyMyvH nepepbIBOB yveTa
COOTBETCTBYIOT KOAaM MPUYMH HEUCNPaBHOCTEW, NpuBedeHHbIX B Tabnmuax 2 u 3.
MepepbiB yyeTa ukcmpyeTcs, ecrnum ero NpoAormKuTensHoCcTb Bbina 6onee aAByx

MUHYT.
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Tak xe, kKaKk 1 B cfny4yae BblbOpa MOYACOBbLIX MMM MOCYTOYHBLIX APXMBOB,
kHonka "Mpocmotp " nossonsieT nepemsurathcs BrMy6b apxvBa, a KHoMka
"MpocmoTp " oBecneunsaeT amxeHWe B 06paTHOM HanpasneHun. [JaHHbIn apxus
XpaHuT nHdopmaumio o 100 nocnegHux nepepsiBax yveTa.

Mpu obpalyeHnn K HesanonHEHHbIM CTpaHuuaM Kakoro-nnbo u3  Tpex
apXx1MBOB Ha AWCnnen BbIBOAUTCS CUMBOS OTCYTCTBUSA MHopMaumm "----".

8.3. BbIBOA MHbOpMaLMM Ha KOMMbIOTEP.

8.3.1. BbiBog uHMoOpMauuu BO3MOXeH Mo WHTepdency RS232 (anuHa
nMHUM cBA3KM He Gonee 15 M), no mHTepdency RS485 (onuHa nNUHWM CBA3M He
6onee 1200 m) B COOTBETCTBMM CO CXEMOW COeOMHEHWN (nNpuroxeHue 12) u c
ncnonb3oBaHnem GSM-mogema.

Heobxogmmoe nporpammHoe obecneyeHne BXOAMT B KOMMIEKT NOCTaBKM

npu 3aKkas3e 6noka cBsA3n ¢ KOMMbKOTEPOM.

BrumaHue! [nsi nony4yeHusi docmoeepHo20 apxuea Heob6xo0uMo

coaJslacoeamb 4Yacbl peasibHO20 8peMeHU KOMINbromepa u pacxodomepa.

8.3.2. MNporpamma "CurHyp 6a3a gaHHbIX" faeT BO3MOXHOCTb MPOBEPATb
TeKylwmuii pacxod npubopa B pexume pearlbHOrO BPeMeHW, MofyyaTb apXvBHbIE
AaHHble npubopa n paboTatb C apXvMBHLIMW AaHHBIMU HECKOMbKMX Mpubopos.
PykoBoactBo nomnb3oBatens no paborte ¢ nporpammon "CurHyp 6asa gaHHbIX"

BXOAUT B KOMMNJIEKT NporpamMmmebil.

8.4. MpocMOTp 1 KOPPEKTUPOBKA NapamMeTpoB pacxogomepa.
B03MOXHbI MPOCMOTP 1 KOPPEKTUPOBKA CreayLwmnx napaMeTpos:

e  KOHTPACTHOCTM gucnnes;

e [aTbl M BPEMEHY;

e [ManasoHa BbIXOOHOro TOKa (BbIXOOHOM CUrHam NOCTOSIHHBIN TOK);

e uHTepdenca (MHTepdpeinc);

e [POCMOTP pacxogHomn xapaktepuctuku (Tabnuua);

e  ycTaBOk cpabaTtbiBaHus pene (YcTaBku).
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Ona nepexoga mn3 pexuma «TEKYUWME 3HAYEHWNA» B pexunm KOpPpPeKTUPOBKU
TpebyeTca HaxaTb KHOMKy «M», KOTOpas pacnofioxeHa nog KpbIWKoW npubopa
(npynoxexne 11). lNocne BBeAEHUA W3MEHEHWA B HACTPOWKM pacxogomepa
HeobXoAMMO HeCKOnbKO pa3 HaxaTb kHonky "M", pobuBlmncb nepesarpysku
pacxogomepa.

8.4.1. lNocne ogHOKpATHOrO HaxaTusa KHONKM «M» Ha BepxHen CTpoke
aucnnes nosiBUTCS Haanucb "KOHTpacTHOCTL", Ha HWXKHEN CTPOKE CUMBOIbI >>>>>,
nokasbiBatoLme TeKyLLee 3Ha4YeHNEe KOHTPACTHOCTHU.

KoHTpacTHOCTb
>S>>>>>
[ns perynvpoBKn KOHTPacTHOCTM HeobXoaMMO HaxaTb kHomky "Beoa". B nesom
HKHEM yriy AUcnnes nosABUTCA MuratoLmn kypcop. Haxatnem kHonok "lMpocmoTp
" wnm "MpocmoTp " BbicTaBrsETCS HEOBXOAMMOE 3HAYeHUe KOHTPACTHOCTM
oucnneqa. Ona dukcaumm BbIOpaHHOrO 3Ha4YeHWst HeobXOoOUMO HaXaTb KHOMKY

"BBoa", 4ns OTMEHbl U3MEHEHWI - KHOMKY "M".

8.4.2 lNepexoa K ycTaHOBKE OaTbl U BPEMEHU OCYLLECTBMAETCH HaXaTUEM
KHomMku "MpocmoTp U". Ha gucnnee nosiBuTCS TeKylee 3Ha4yeHne Jatbl U BpDEMEHN:

[Hata v Bpems
[4ncno. mecsau. rog — yachl : MUHYTHI]

[nsi uameHeHusa Oatbl UM BpeMeHn Heobxoaumo HaxaTtb kHonky "Bsoa”.
Ha gucnnee nosBuTCA NpurnaweHve B BUAE MUratoLLEero Kypcopa B KpamHen nesou
no3uumu:

[aTa n Bpems
EIXX XX XX = XX: XX

[ns paspelueHns aBTOMaTU4ECKOro NepeBoja YacoB Ha NeTHee BpemMsi 1 06paTHO
HeobxoaMMo B KpalHeM NeBOM paspsifie MHaukatopa HaxaTuem KHorku "Apxus"
BbIBECTM cnumBon "a".
HaxaTtne kHonok "lpocMoTp" nepemelyaeT Kypcop Ha ogHy nosvuuio. Haxatue
KHonkn "ApxuB" yBenuuMBaeT Ha eauHULY 3HaveHue paspsiga, Ha KOTOpOM

HaxoauTcs Kypcop. dopmaT npeAcTaBrneHunst atbl U BpEMEHMU:
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YMCro_Mecsila. HoMep_MecsiLa. HoMep_rofa — 4achl : MUHYTbI.

dukcaumsi BbIOpaHHbLIX 3HAYEHUIA AaTbl U BpEMEHW BbIMOSTHAETCSI HaXKaTueM KHOMKN
"Beoa", oTMeHa BBegeHHoro kHomnkon "M". Ecnu BBeAeHHbIe 3Ha4YeHUs1 KOPPEKTHbI,
TO OHW OCTalTCA Ha Aucnnee, B MPOTUBHOM Criyyae NosIBNSIeTCA Kypcop B NO3uuum
oWNBOYHOro 3HaYEHUS:

Hata v Bpems
39. 10.07.-18:30

8.4.3. MNepexopn K ycTaHOBKe AMana3oHa BbIXOLHOMO TOKa OCYLLEeCTBRSeTCs
HaxaTuem kHonku "MpocmoTp U". Ha avcninee nosieutcst coobluenme:

BbixogHow curhan
MOCTOSAHHBIN TOK

Ons n3meHeHus OmanasoHa HeobxoauMmo HaxaTb kHorky "BBog". Ecnu npmbop
obopynoBaH 6Gr1OKOM TOKOBOrO BbIXOAa, Ha AUCNee NosBUTCA COOOLLeHue:
[nana3soH
X..X MA
[ns uameHeHus gnanasoHa BbIXOOHOIO TOKa HEOOX0AUMO HaxaTb KHomnky "Beoa". B
NEBOM HWXHEM YrNny AWCMnes MNOsBUTCA MUrallMn KBagpaT — npurnawleHue K
N3MeHeHuIo 3HaueHus. Haxatue kHonku "Mpocmotp M1 unm "Mpocemotp " npusenet
K nepebopy BO3MOXHbIX AMana3oHOB BbIXOAHOIO CUrHana nocrtosiHHoro toka : 0...5
MA, 0..20 wmA, 4..20 mA. Oukcauums BbIOPAHHOrO 3HAYEHUs MPOU3BOAUTCS
HakaTmem kHorku "BBoa", OTMeHa BBEOEHHOro HaxatveM kHonku "M". [pwu
HopmanbHoOM paboTe BbLIXOOQHOW TOK MPOMOpUMOHArNeH TeKylemy pacxogy Wu
MaKCMMyM TOKa COOTBETCTBYET MakCUmanbHOMY pacxody, Mpu BO3HUKHOBEHWM
HENCMNpPaBHOCTM BbIXOAHOM TOK CKaykooOpasHO MeHsleTcsl OT  MWHMMAIbHO
BO3MOXHOTO 3HA4YeHNs1 4O MaKCUmarnbHOro 1 obpaTtHo.
Ecnun B npubGope oTtcyTcTByeT OnoK TOKOBOrO BbIXOA4AQ, Ha AMChnee MosiBUTCSA
coobLeHne

oTCyTCTBYET

8.4.4. Ecnn npnbop obopynoBaH UMMYMbCHbIM BbIXOAOM, TO MPU HaXxaTuu

kHonku "MpocmoTp U" nosiBuTcs coobLuerme:
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BbixogHou curHan
HopMup. Mmnynbc
[nsa HacTponkM MMNYNbCHOro Bbixog4a HEOOX0AMMO HaxaTb KHOMKY "Beoa".
Ha gucnnee nosiButcAa coobLueHme:
Bec umnynsca, me
[UncneHHoe 3HaveHue]

[na n3ameHeHus 3HayeHus Beca umnynbca Heobxoammo HaxaTtb kHonky "Beoa". B
cTaplweM paspsge MosiBUTCA MUratowmin npsMoyrofbHUK. 3MeHeHne 3HaveHus
BbIOpaHHOro paspsiga OCYLLEeCTBNSIETCA HaxaTuem KHomku "Apxus", nepexon K
cneayolemy paspsigy — kHorkon "Mpocmotp U, k npeablgywemMy — KHOMKOW
"Mpocmotp M. dukcaLmst BbIGPaHHOMO 3HAYEHUS MPOU3BOAMTCS! HaXaTUEM KHOMKM
"BBoa", oTMeHa BBeeHHOro - kHonkow "M".
[ns nepexofa k cnegytollemy napameTpy Heobxooumo HaxaTb KHonky "lMpocmoTp
U". Ha gucnnee nosiBuTCA coobleHve:

Onut. nmnyneca, ¢

[uncneHHoe 3HayeHue]

[ONns M3MeHeHus 3HaYeHus1 ONUTENbHOCTU UMMynbca HEOOXOOAMMO HaXaTb KHOMKY
"Beog". B cTapwem paspsae nosABUTCA MUralowuii NPsSIMOYronbHUK. VIsMeHeHne

3HayeHus1 BbIOpPaHHOrO paspsifa OCYLLECTBISIETCA HaxaTuem KHomku "Apxus",
nepexon K crnegyrouwemy paspsgy — kHonkon "lpocmoTtp U« npegbigywemy —

kHonkoit "TpocmoTp fI". dukcaums BEIBPAHHOTO 3HAYEHUS NPOU3BOAUTCS HaxaTheM
kHonkx "BBoa", oTMeHa BBeAEHHOro - kHomnkon "M". BbIxoa u3 pexmnma HacTpOnKu
UMNYNbCHOrO BbIXOA4Aa OcCyLlecTBNsSeTca HaxaTtueMm kHonku "M". KoHTakTbl pene
MUMMYIbCHOrO BbIXOAA BbIBEAEHbI HA KNeMMHuK "C".

8.4.5. Tlepexog «k BbIOOpY pexuma paboTbl nocneaoBaTenbHOro
nHTepdbelica ocyllecTBnsieTcss Haxatvem kHorku "Mpocmotp U". Ha awvcrnee
nosiBUTCs coobLLEeHe:

WHTepdpenc

[Tun]

[Tnn] 3aBMCKT OT ycTaHoBnEHHOro B Npubop uHTepdelica:
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8.4.5.1 "RS-485". Haxatune kHonku "BBoa" npuBedeT K BXOAY B HACTPOMKMU
CBSA3U:

MpoTokon
MODBUS
Ons nepexoga K cnegywwemy napameTpy 6e3 uameHeHus npoTokona obmeHa

Heo6xoanMo HaxaTb kHomnky "Mpocmotp U, [ns naMeHeHns npoTtokorna Haxmute
kHonKy "BBoa". B neBoM HwxHeMm yrnmy Aucnnes nosiBUTCS Muratrowmin kesagpaT —
npurnaweHne K M3MeHeHUI0 3HaveHus. HaxaTtue kHomku "lpocmoTp" npuBedeTt K
CcMeHe npoTokona obmeHa c "MODBUS" Ha "Touka-Touka" n obpatHo. dukcauus
BbIOpPAHHOrO 3Ha4YeHWsi NPOM3BOAUTCA HaxaTuem kHonku "Beoa". [nsa nepexopja K
creayloleMy napameTpy Heobxoanmo HaxaTtb kHonky "Mpocmotp U". Ha gucnnee
nosiBUTCSt cooOLLEeHME:

Anpec

[4uncneHHoe 3HaveHue]

[ns nameHeHns 3Ha4YeHUst ceTeBOro agpeca HeobxoomMmo HaxaTb KHoMky "Beoa”. B
cTapwieM paspsife 3HayeHuss agpeca MOSsIBUTCA MUrarolMin  NpsiMOYrOfbHUK.
VIaMeHeHne 3HauyeHusi BbIOpaHHOrO paspsiga OCYLLECTBNSAETCS HaXaTuem KHOMKM
"ApxuB", nepexol K crieaylollemy paspagy — kHomkoit "Mpocmotp U, k
npeabiayiiemy — kHonkoit "TMpocmotp fI". ®ukcaums BbIBPaHHOrO 3HaYeHWs
NPON3BOANTCA HaXkaTnem KHonku "Beoa", oTMeHa BBEAEHHOrO - kHomnkon "M".
[ns nepexopa k cnegyowemy napameTpy Heobxoaumo HaxaTb KHomky "MpocmoTtp
U". Ha aucnnee nosiBuTcst coobLLEHVE:
CkopocTb, 6ut/c

[uncneHHoe 3HaueHue]
[Ona n3MeHeHMs CKOpPOCTM CBS3M HeoOXooumo HaxaTb kHornky "Beop". B nesom
HWXKHEM yrny AWChnes NosBUMTCA MUratoLWmin KBagpaT — NpuUrnalleHne K U3MeHeHuo
3HaueHus. Haxatue kronku "Mpocmotp N unm "Mpocmotp " npusenet k nepebopy
BO3MOXHbIX BapnaHToB ckopocTtu cessu: 1200, 2400, 4800, 9600 6ut/c. Pukcaums
BbIOpAHHOrO  3Ha4YeHWs MPOWM3BOAMTCH HaxaTMem KHonku "BBoa", oTmeHa
BBEOEHHOro - kHonkon "M".
[ns nepexofa k cnegytowiemMy napameTpy Heobxoaumo HaxaTtb KHomky "lMpocmoTp

U". Ha gucnnee nosiBuTcst coobLLeHVE:
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KoHTpornbHbIN 6UT
Het
[na n3ameHeHnst KOHTPONbHOro bMTa HeobxoauMOo HaxaTb kHonky "Beoa". B nesom
HWXHEM yrny Aucnnes nossBMTCA MUratoLwmnin kBagpaT — npurnawleHne K UsSMeHeHuo
3Hauenus. Haxatue kronku "Mpocmotp 1" unmn "Mpocmotp U npusenet k nepebopy
BO3MOXHbIX BapuaHTOB KOHTPOMbHOrO 6uta: HeT, 4eT., HeueT. Pukcauus
BbIOpaHHOrO  3HayeHWs MpPOUM3BOAMTCH HaxaTuem kHorku "Beog", oTmeHa
BBEEHHOro - kHonkow "M".
8.4.5.2 "RS-232". Y aToro nHtepdenca HacTpoek HeT. [ocTyneH TOnbko
pexuMm MpoBepku, AN Bxo4a B KOTOpbIN HeOOGXoaMMo HaxaTb kHomky "Bsog". Ha
avcnnee nNosiBUTCS coobLleHne:
Tect
PaspbiB
Mpn 3ambikaHUM KOHTaKTOB 2 1 3 knemmHuka "k OBM" n ncnpasHom uHTEepdelice
coobLeHre "paspbiB" OOMKHO CMEeHUTbCA cooblieHvem "ycnex". Ecnv AaHHble
NPUHMMAKTCA C MWCKaXKEHUAMU, MNOSIBUTCS coobuieHne "uckaxenue". Bbixog wu3
pexunma NpoBEPKN OCYLLLECTBMNSETCA HaXXaTuem KHomku "M".
8.4.6 lepexon K MPOCMOTPY PacXOO4HOW XapakTEPUCTMKM B TabnMM4YHOM
BUAe OCYLLeCTBASETCA HaxaTuem kHomku "lpocmoTtp U". Ha pucnnee nosiBuTCA
cooOuleHune:
Tabnuua

Mocne BTOpMYHOrO HaxaTus Ha KHOMKy "BBoa" Ha gucnnee nosiBUTCS

3HaYeHne pacxopa Ans ypoBHs, paBHOMY 20% OT MakcuMasbHOro:
H =20 % ot Hmax .
Q = [uncneHHoe 3HayYeHne] M~/4

[anbHenwee Haxatue Ha kHonky "lpocmoTp U" BbIBOOUT Ha aucnneit 3HaYeHus
pacxoga ana 40, 60, 80 n 100 npoLUeHTOB OT MakKCUMarbHOrO ypoBHS. Bbixoa 13
pexuma nNpocMoTpa Tabnumubl NPOU3BOANTCS HakaTneM Ha KHormky "M".

8.4.7 lMepexon Kk ynpaBneHuio cpabaTbiBaHMSA YCTaBOK OCYLLECTBIAETCH
Ha)kaTueM KHonku "lMNpocmoTp U". Ha gucnnee nosiBuTcs coobLLeHVE:

YcTtaBku
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MpuGop MOXeT GbITb YKOMMIEKTOBaH 1, 2 Unu 3 pene ¢ HopMaribHO Pa3oMKHYTbIMU

KOHTaKTamu, kaxzgoe 13 KOTopbix MOXeT paboTaTb B ABYX pexumax (1 unm 2).

VRoEeHE "BEIT

VpoEeHE "OTRIT /

ZAMEHYTEI

KOHTEETE
pene

pAZOMEHYTEI

B pexume 2 KOHTaKTbl pene 3aMblKaroTCs Npu ypoBHE MeHbLUe 3HadeHns "BKIT" n

pa3mblkaloTcs Npy ypoBHe 6onblue 3HaveHus "OTKN".

YROBEEHE "OTET!

YWaoeEeHe "BET i

ZAMEHYTEI

KOHTAKTEI
pene

DEZOMEHYTHI

Pexum paboTbl BbIOMpaeTcs aBToMaTM4ecky npu yctaHoske ypoBHer "BKJT" n
"OTKJT": ecnn ypoeeHb "BKI" 6onbLwe ypoHsa "OTKI", To BeiGpaH 1, ecnn ypoBeHb

"BKIT" meHbLwe yposHa "OTKI1", TO BbIOpaH 2. KOHTaKTbl perne yCcTaBoK BblBEAEHbI
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Ha OQHOUMEHHbIE KNeMMHUKK: ycTaska "B" Ha knemmHuk "B", yctaBka "H" Ha
knemmHuk "H" n yctaBka "C" Ha knemmHuk "C".
[na npocMoTpa ypoBHSA cpabaTbiBaHWs yCTaBKkM HEOBXOAMMO HaXaTb KHOMKY
"Beoa". Ha gucnnee nosiBUTCA Haanuch:

YcrtaBka B — BKIJ1, %

[4UncneHHoe 3HaveHue]

roe [YMcneHHoe 3HayeHue] — BenuuMHa B NpoLeHTax OT MakCUMaribHOro YpPOBHS.
Ona un3aMeHeHuss ypoBHA cpabaTbiBaHUs HEoOXOAMMO MOBTOPHO HaXaTb KHOMKY
"Beoa". Ha ancnnee nosBuUTCS nNpurnalleHue B BUae MUratoLLero Kypcopa.
HaxaTtune kHonku "ApxvB" yBenuumeaeT Ha eauMHULY 3Ha4YeHue paspsga, Ha KOTOpoM
Haxoautcs Kypcop. HaxaTtme kHonok "lpocmoTp" nepemellaeT Kypcop Ha OOHy
nosvumio. drkcaumsa BBEAEHHbIX 3HAYEHWUM YPOBHEN cpabaTbiBaHWA BbINOMHAETCA
HaxaTtnem kHomku "BBoa", oTmMeHa BBeAEHHOro Haxatmem kHonku "M". Ecnu
BBEJEHHbIE 3HAYEHWUSI KOPPEKTHbI, TO OHW OCTaHYTCA Ha Aucniee, B NPOTUBHOM
crnyyae nosiBUTCS Kypcop B NO3WLMKU OLUMBOYHOTO 3HAYEHUS:

YcrtaBka B — BKJ1, %

105

lMepexon Kk ycTaHOBKE Mopora OTKMHOYEHUS MPOU3BOAUTCS HaXaTMeM KHOMKU
"Mpocmotp U". TMopor OTKMIOYEHMs yCTaHaBNMBAETCA aHaNorMyHo  MOpory

BKJITHOYEHWA, HO OOJNKEH ObITb 60NbLLE UV MEHbLLIE nopora BKI4YeHu4.

BHumaHue! Hedornycmumo paseHCmeo 3HayeHulli yposHel BKIHYeHuUs: U

OMKITHOYEHUS.

Mepexoq k ynpasrieHuto CJ'Ie,ElyIOLLI,eVI yCTaBKOIZ OCYLLEeCTBIIAETCA HaXaTnemM KHOMKU

"Mpocmotp .

8.4.8 Tlepexogq K crneaywweMy NyHKTY, CIy)XeOHOMY  MEHIo,
OCYLLECTBRSETCH HaxaTuem Ha kHonky ‘Mpocmotp U“. Ha aucnnee nossutcs
coobLeHue:

CnyxebHoe MeHio

Mocne HaxaTtus Ha kHonKy "BBoA" Ha avcnnee nosiBUTCS coobLleHne:
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BseguTe naponb
XXXXXX

npyv 9TOM B cTaplleMm paspsge MosBUTCA MUralowuin NpSMOoyrornbHuK. N3meHeHne
3HayeHuss BbIOpaHHOro paspsha OCYLUECTBMSETCA HaxaTtvem KHomku "Apxus",
nepexon K cregyollemy paspsgy — kHonkoit "Tpocmotp ", k npeabigyiwemy —
kHonkon "TlpocmoTp fI". MoaTBepxaeHWe HABPaHHOTO 3HAYEHUS MPOW3BOANTCH
HaxkaTnem KHomku "BBoa", BbIXOA U3 pexnma BBOL4a Naposis HaxaTnem KHonku "M".

8.4.8.1. lpn npaBUNbLHOM 3Ha4YeHUVW BBEOEHHOro0 Mapons Ha Aucnnee
NosIBUTCS cooOLLieHne:

MHoXUTENDL
[uncneHHoe 3HaveHue]

Ona n3MeHeHus 3HadeHMs MHOXMTENa HeobxoaMmo HaxaTb kHonky "Beop". B
cTaplieM paspsige NosiBUTCA MUralowuin NpsSMOYronbHUK. N3meHeHne 3HauveHust
BbIOpaHHOrO paspsiia OCYLUECTBMAETCA HaxaTvem KHomku "ApxuB", nepexoa K
cnegywouwemy paspsgy — kHonkon “"lpocmoTp U k npeablgyLliemMy — KHOMKOMN
"MpocmoTp 1. dukcaLmsi BbIBPAHHOMO 3HAYEHUS MPOU3BOAMTCS! HaXaTUEM KHOMKM
"BBoa", OTMEHa BBEOEHHOrO Haxatuem kHonkn “"M". MHOXuTenb pacxoga
N3MeHsieTcs Npyu HeobxoaMMOCTN KOPPEKLMM HanopHO-pPacxodHOM XapakTepuUCTUKK
pacxogomepa npu HEM3MEHHOM 3HAYEHUM AManas3oHa N3MEHEHUsT YPOBHSI.

8.4.8.2 Tllepexog K cneaywlweMy MyHKTY, PeXvWM UW3MEpeHWus,
OCyLLECTBRAETCA HaxaTuem Ha kHonky "Tpocmotp U". Ha aucnnee nossutcs
coobLeHue:

pPeXum namepeHus
[pexunm]

Ons nsmMeHeHust pexunma nsaMmepeHuss HeobxoamMMo HaxaTb kHornky "Beog". B nesom
HWXKHEM yrny AUChnes NosBUTCA MUratoWwmin KBagpaT — NpuUrnalleHne K USMeHeHuo
pexuma. Haxatue kHonku "Mpocmotp M vnm "Mpocmotp U" npusenet k nepe6opy
BO3MOXHbIX pexumos: "1", "2", "3", "4". dukcaums BbIOpPAHHOIO 3HA4YeHUst

NPON3BOANTCA HaxkaTuem KHonku "Beoa", oTMeHa BBEAEHHOIO - kHomnkon "M".
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8.4.8.3. lMepexon Kk cneayrolleMy MyHKTY, KanvbpoBke, OCyLlecTBhsieTcs
HaxaTueM Ha kHonky "Mpocmotp U". Ha ancnnee nosieutca coobiuenue:
Kanubposka
Bxoa B MeHIo KanmbpoBKM ocyLLecTBRAeTCA HaxxaTtuem kHonku "Beog”. MNpu atom Ha
3KpaHe NosBUTCH CoobLLeHMe:

Tok Tepmonp., MKA
[uncneHHoe 3Ha4veHue]

3HauyeHve Toka Tepmonpeobpa3oBaTens ycTaHaBNUBAETCA paBHbIM 3HAYEHUIO TOKa
lo, BTekarouiero Ha 1-yio knemmHyio Kkornoaky MMV npy noaknioYeHHOM AaTyuke
(AM-11; Al-13). BenunumHa 9TOr0 TOKA WU3MEPSETCA MUKPOAMMNEPMETPOM,
BKITFOYEHHBIM B pa3pbiB NpoBOAa, NOAKMYEHHOro K 1-oi konoake. [nst uameHeHus
YNCMNEHHOIO 3Ha4YeHUs Toka TepmornpeobpasoBaTens HeobOXOAMMO HaXaTb KHOMKY
"Beoa". lNocne nosiBneHus npurnaweHns K U3MEHEHWI0 3HAYeHus Toka B BUAE
MUraroliero Kypcopa Heobxooumoe 3HayeHWe YycTaHaBMMBaETCsl  KHOMKaMu
"Mpocmotp 1" (yBenuuenue sHauerms Ha 1) u "Tpocmotp U" (ymeHblueHue
3HayeHusi Ha 1). drkcaumsa BBEOEHHOIO 3HAaYEHUsI MPOU3BOAUTCS HaXaTUEM KHOMKM
"BBoa", oTMeHa - HaxxaTtuem KHorku "M".

8.4.8.4. lepexon Kk criegywwemy MyHKTY — Hacmpolka usmepumernsi
memriepamypbi — OCYLLeCTBNSeTCA HaxaTtueMm kHonku "Mpocmotp Y. Ha gucnnee
nosiBUTCS coobLleHune:

TemnepaTypa, °C
[uncneHHoe 3HayeHue]

[NS N3MEeHeHns YMCNEeHHOro 3Ha4YeHus TemnepaTtypbl Heo6Xx0AUMO HaKaTb KHOMKY
"Beog". lNocne nosBneHvs npurnaweHns K N3MEHEeHW0 3HaYeHnsa TemnepaTypbl B
BMAE MUrarwoLLlero kypcopa HeobxoaMMoe 3HaveHue YCTaHaBMMBaEeTCst KHOMKamu
"Mpocmotp 1" (yBenuuenne sHauenms Ha 1) u "Mpocmotp U" (ymeHbluenue
3HayeHust Ha 1). dukcaumsa BBEAEHHOrO 3HAYEHUS NPOU3BOANTCS HaXXaTUEM KHOMKM
"BBoAa", oTMeHa - HakaTtnem KHornku "M".
YucneHHoe 3Ha4YeHne TemnepaTtypbl NOACTPanuBaeTCs Nof nokasaHus TepMomeTpa,
ycTaHoBneHHoro okono Arll. lMNepea HacTpoOMKON naMepuTens TemnepaTtypbl Npudop

[OJIKEH HAaXoOUTbCS BO BKIMIOYEHHOM COCTOSIHMM HE MeHee 1 yaca.
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8.4.8.5. Tlepexoq K creaywolemy MYyHKTY — HacTpovka W3MepPeHHOro
paccTosHUS — OcylllecTBnseTca Haxatnem kHonku "Mpocmotp U". Ha aucnnee
nosiBUTCS COOOLLEHME:

PacctosHue, m
[uncneHHoe 3HayeHne]

Ons patumkoB All-13 yncneHHoe 3HayYeHue [OMKHO OblTb paBHO PacCTOAHUIO OT
¢dnaHua patyvka po oTpaxatend. Ons patuukoB All-11 uucneHHoe 3HadeHue
OOMKHO ObiTb PaBHO PacCTOSHUIO OT BbICTYNarwllen yYactu dnaHua gaTyvka ao
oTpaxartens. [Ong M3MEeHeHWs 4YMCMEHHOro 3HA4YeHUA PacCTOSHUS Heobxoaumo
HaxaTb kHonky "Bsoa". [ocne nosiBrneHus npurnaweHus K U3MEeHEHUo 3HadeHus
paccTosAHUS B BUAE MUratoLero Kypcopa Heobxoanmoe 3HavyeHve ycTaHaBnmBaeTcs
kHonkamu "MMpocmotp fI" (yBennuenne 3Hauvenms Ha 1) u "Mpocmotp U
(ymeHbLUeHNe 3HayeHuss Ha 1). Pukcauusi BBEOEHHOro 3Ha4eHWs MpPOU3BOAUTCSH
HaxaTnem KkHonku "BBoa", oTMeHa - HaxaTtuem kHonku "M". lMocne BBegeHus
N3MEHEHUI B HACTPOMKM pacxogomepa Heo6X0AMMO HECKOSbKO pa3 HaxaTb KHOMKY

"M", pobuBLIMCL Nepe3arpy3ku pacxogomepa.
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9. BOBMOXHbIE HEUCITPABHOCTHU

M CNOCOBblI UX YCTPAHEHUA

9.1. YcTpaHaTb 0BGHapy>XeHHble HEeUCNPaBHOCTU AOMYCKaeTCs TOMNbKO Mpwu

OTKITHOYEHHOM OT CMIOBOW CETU pacxogoMepe.

9.2. [llepeyeHb Hanbonee 4acTto BCTpeYawnLwmnxca wunm BO3MOXHbIX

HeuncnpaBHOCTel nNpuBegeH B Tabn. 2

Tabnuua 2

HanmeHoBaHue Heuc-
npaBHOCTH, BHELUHne
npoaAsneHna wu gonon-

HUTENbHbIE NMPU3HaKU

BeposiTHas npuunHa

Cnocob ycTpaHeHus

Mpw BKNOYEHNN
NUTAIOLLENO HaNPsPKEHUS
He ropuT undposon
aucnnen

MokasaHusi pacxogomepa
(pacxop, ypoBeHb)
3HaYMTENBbHO
NpeBbILAT pearnbHble
BCrneacTene
BO3HUKHOBEHWS NOMeXu
B aKyCTU4YEeCKOM KaHare

OrtcyTtcTByeT
HarnpshkeHue ceTu

O6opBaH ceTeBoM
kabenb

Meperopenu npego-
xpanutenn FU1 n FU2

HeBepHo n3rotoBneHa
3BYKOBOAHas Tpyba, unu
3N1EMEHTbI KOHCTPYKLK
BOZIOBOJA MeLLatoT Bbl-
NMOJTHEHWUIO N3MEPEHUIA,
U B npoLiecce 3Kcnny-
aTauuun Ha BHYTPEHHUX
CTEHKax Unn Ha KoHLe
3BYKOBOOHOM TPYObI
obpasoBanuncb HapocCTbl

YcTpaHuTb NpuunHy
OTCYTCTBWSI CETEBOIO
HanpsKeHus
BoccraHoBuTb ceTeBon
kabenb

OTkntounThL pacxogomep
oT ceTu. OTKPbITb KPbILLKY
MM n 3ameHnTb
npeaoxpaHuTenu

OTBUHTUTL OBa BWHTA,
OTKPbITb KPbILLKY.
MoakntounTsb ocumnnorpadg
K kKnemmam 5 1 2 coeguHe-
Husa ¢ Al. YbeauTbes B
Hanm4un nomexm (cwm.
npunoxeHue 2, antopa 3)
McnpaButb KOHCTPYKLMIO
ycTtaHoBku Al ans
YCTpPaHEHNs1 MOMEXM

9.3. HeucnpagHocTy, 06Hapy>|<V|BaeMb|e cpeacrteamMun caMmoanarHOCTUKK.

9.3.1. MNpw BKNOYEHUN 1 BO BpemMsi paboTbl Npubopa BCTpOeHHas cucrtema

CcaMoaMarHoCTUKM BbIMOSIHAET MPOBEPKY OTAErbHbIX Yy3roB npubopa. B cnydyae

06Hapy>KeH|/|9| ownbok cuctema BbiBegeT Ha Oucnnei ko HEeucnpaBHOCTN W“

35




NnosACHEHue, a npu Hanndnmm 'y I'Ipl/l60pa TOKOBOIo BbiXOA4a BeJTMYMHA TOKa 6y}J,eT

CTYNeHYaTO U3MEHATbCH OT MMHUManbHOW OO MakCUMasibHOW U OGpaTHO. Cnmcok

MPUYMH HENCMIPABHOCTEW M CNOCOBbLI UX YyCTPaHeHNs npuBegeHsl B Tabn. 3.

Tabnuua 3
Ne Coobue-
Heuncnpas- HVe Ha BosmoxHas npuynHa Cnocob ycTpaHeHus
HOCTU ancnnee
0 * OTKNIOYEHNE NUTaHKSA Ucknountb  oTKMOYeHne
nUTaHWs
c01no05 | Ownbka OTKa3 MUKPOCXEMbI OTnpaeka npubopa opra-
namsaTu namsitu HM3aLMW-U3rOTOBUTENIO
c06 no11 | Ownbka OTka3 MukpocxeMbl YacoB | OtnpaBka npubopa opra-
TaviMmepa pearnbHOro BpeMEHMU. HU3aLMN-U3TOTOBUTENHO.
12 He ycrta- | C6oi 4acoB peanbHOro | YCTaHOBUTb TeKyLiue
HOBIEHbI BpeMeHu AaTty 1 Bpems cornacHo
yacel pyKOBOACTBY MO
aKcnnyarauum
13 Temnepa- nedekT B Lenu 3aMeHUTb unu
Typa BHe | TepMogartyvka OTPEMOHTMPOBATL
JuanasoHa kabenb.
14 Het axo- | JedekT B kabene cBA3m OGHapyxuTb 1
curHana ANl c M. YCTPaHUTb KOPOTKOE
3amblkaHne unun obpeiB B
kabene cBA3N.
CoeguHutenbHbIV kKabenb | MpocylwmTe coeamHn-
unu Al 3an1T Bogomn. TenbHbIN Kabenb unu All
Ha nany4yatowen OumncTtutb
nosepxHocTn All N3ryyaroLlyto
obpasoBancs HapocT NOBEPXHOCTb.
BeLLecTBa.
Ha noBepxHoCTK TonwuHa neHbl Ha
KOHTponupyemon cpeapl NOBEPXHOCTU
obpasoBanack neHa. KOHTpONUpyeMon
KWUAKOCTU He OorKHa
npesbliwatb 30-40 Mm
15 Mepenon- YPOBEHb paBeH nnu YcTpaHeHue aBapum
HeHue 6onbLUe MakCUMarnbHOro

3Ha4YeHua B BOgoBoae

* - (huKcHpyeTCs B apXvBe NepepbIBOB yyeTa
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10. TEXHUWYECKOE OBCIYXXUBAHUE

10.1. O6Lwme ykasaHus.

10.1.1. TexHuyeckoe o6cnyxkvBaHMe pacxoAOMEpOB MNPOM3BOAUTCS
npeanpuatTueMm-notpebutenem. CHuMaTb NNombbl (MacTUYHbIE NevaTn) B TeYeHue
rapaHTUAHOTO  cpoka  MMeeT  MpaBo  MNpeanpusaTUe-usrotoBUTENb  MIU
YMONTHOMOY€EHHbIE OpraHu3aLmu.

10.1.2. Tlocne ycTpaHeHUs HeucnpaBHOCTEW HeobXoAMMO npoBeCcTU
NPOBEPKY pacxo4oMepPOB Ha HOpMarbHoe PYHKLNOHUPOBAHWE.

10.2. Mpodunaktnyeckoe obcnyxmBaHne NPoBoANTCA pa3 B 2 rofa, ecrnu
yCroBuWsi 3KCnnyaTaumm He TpebytoT 6onee yactoro obcnyxmBaHus.

Mpu npodwmnaktuyeckom ob6CnyXmMBaHUM MNPOBOAATCA  criegylowue
paboThbl:

- BHELLUHWI OCMOTP;

- MpoBepKa COCTOAHUSA BHYTPEHHWX CTEHOK 3BYKOBOAHOW TpyObl (npu

ee Hanuuun);

- npoBepKa YACTOTbI n3nyyaroLen nosepxHoctu All;

- npoBepka cocTosHus kabens cesasn mexay Al v M.

10.3. OcHoOBHble npaBuna MOHTaXa W pemoHTa pacxogomMepoB. Bce
onepaumu NpoM3BOAUTL NPU OTKIMIOYEHHBIX OT CETUM pacxogomMepax.

10.3.1. Npaeuna pastopkn All.

Pas6opka Al npov3soguTcs B criefytoLem nopsiake:

e OTBEPHYTb HAXMMHYIO ralKy carnbHUKa, yNroTHAOLWEro BBOA kKabens;

e  OTBEPHYTb KPbILLKY;

e  OTBEpPHYTb ABE rarky U CHATb NeYyaTHyo nnaTy.

Bobiwepnwme us ctpos getanu Al 3ameHnTb.

C6opka All npousBoguTcs B nopsigke, obpaTHOM OMWCaHHOMY BbilLeE.
Pe3bby KpbIWKM U HAXXMMHYHO ranky nepen 3aBUHYMBAHUMEM HEOOXOOUMO cMasaTb

repMeTUKOM.
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11. NPABUNA XPAHEHUA

XpaHeHne pacxo4oMepoB [AOSMKHO OCYLUECTBASATbCA MO YCNOBUAM
xpaHeHwus 3 no FOCT 15150.

11.1. Pacxogomepbl B ynakoBke npeanpusTUS-usrotoBuTens, B
3aBMCMMOCTU OT CPOKa, MOTYT XPaHUTLCS B YCNOBUAX KanuTarbHbIX OTanfmBaeMblX
nMoMeLLeHN, Npyu OTCYTCTBUM B BO3AYXE MapOB KWCMOT, LUEnoYen u [pyrux
BpeHbIX BELLECTB, BbI3blBaIOLLNX KOPPO3MIO.

11.2. Cpok XxpaHeHWs pacxo4oMepoB B YMaKoBKe NpeanpuaTus-

narotosuTens - 1 rog.

12. TPAHCTNTOPTUPOBAHUE
YcrnoBus TpaHCNOPTMPOBAHNA PacXoAOMEPOB AOMKHbI COOTBETCTBOBATbL
ycrnoBwusim TpaHcnopTupoBaHusa 5 no FOCT 15150.
Mepen TpaHcnopTupoBaHueM npubopbl M AOKYMEHTauus, BXOoAslune B
pacxofomep, A0MKHbI OblTb yNnakoBaHsbl.
PekomeHayeTcs ucnonb3oBaTb TPAHCMOPTHYD Tapy W NEpPBUYHYHO

ynakoBKy NpeanpuUsTUA-U3roToBUTENS.

13. NTOBEPKA PACXOOOMEPA

13.1. lNepBrnyHas noeepka pacxogomepa NPOBOAUTCH MPWU BbIMNyCcKke U3
NpoOn3BOACTBA.
13.2. Tllepuogudeckass noBepka pacxogoMepa nNpoBOAUTCA  Npu
3KCnnyaTauum He pexe o4HOro pasa B 2 roga.
13.3. BHeouyepepgHas noBepka pacxogomepa  MpoOBOAUTCA  Npu
3KcnnyaTauuu B Crieayowmx cryyasax:
e  [OCrne PeMOHTa;
e npu HeobxoanmMocTn YyAOCTOBEPUTHCS B MCNpPaBHOCTHU
pacxogomepa;
e npu noBpexaeHun naomobl n yTparte OOKYMEHTOB,
NOATBEPXKAAIOLWMX MNPOXOXOAEHWE PACXOAOMEPOM NEepUoanNYECcKon

NOBEPKU;
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e  Npu BBOAE B 3KCMNIyaTaumio nocre xpaHeHusl 6onee AByX NeT.
MoBepka pacxogoMepa Mocne  YCTPaHeHUs HeucrnpaBHOCTENW, He
BIUSIIOLLIMX Ha METPONIOrMYECKUE XapaKTEPUCTUKM (3aMeHa npefoXpaHUTENen,

NpOBOAOB, Pa3bEMOB U T.M.), HE MPOBOANTCS.
13.4. MeToauka noBepkn pacxogomepa
13.4.1. Onepauun nosepkn

[Npw NnpoBeaeHMM NOBEPKM SOMKHbI ObITb BbINOSHEHbI onepauunu,

yKasaHHble B Tabn.4:

Tabnuua 4
HaumeHosa+ue onepayuu Homep nyHkma
[poBepka BHeLLHEro Buaa 13.45.1
Onpo6oBaHue 13.4.5.2.
OnpepeneHve OCHOBHOWM MNOrPeLLHOCTH 13.45.3

13.4.2. CpegcTtBa noBepku
13.4.2.1. oBepka BbLIMNONHAETCA HAaTyPHbLIM CMOCOB0OM MpU NOMOLUM LUTa-
oTpaxartensa 13 oTpaxalLllero 3ByK martepwana (metanna, gepesa v T.4.)
pa3MepoM He MeHee:
0,7 x0,7 m gna AlM-11 un
0,2x 0,2 m ana AM-13.
Mpu 3TOM NPUMEHSIIOTCS credyloLme CpeacTsa:
- cekyHagomep «Arat»c ueHon aenexus 0,2 c;
- TepMomMeTp ¢ npeaenamm msmepeHus ot 0 °C go 50 °C no FOCT 2323-
73;
- TMUrPoMeTp NcmuxpomeTpudeckuin BUT-2 ¢ npegenammn namepeHuns
oTHocuTenbHon BraxHoctn ot 20 o 90 % no NOCT 6363-52;
- bapomeTp-aHepoug M67 ¢ npeaenamm uamepeHus gaenenust ot 610 go
790 Mmm pT. cT. no TY 912-500-TY1;

- pyneTka aTTecTtoBaHHas ¢ npegenamu nsmepennst 0 — 3 m.
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[JonyckaeTcs npyMeHeHne ApyrMx CpeacTB N3MEPEHNUI C aHanormyHbIM1

UNy NyYWwWnMy METPOSOMYECKMMM XapaKTeprUcTMKamu.
13.4.2.2. Bce cpeactBa NOBEPKM [OMXKHbI ObiTb MNOBEPEHbI U UMETb

OencCTBYIoLLME CBUAETENLCTBA O MOBEPKE UMW OTTUCKN NOBEPUTENBHbLIX KNENM.

13.4.3. TpeboBaHusi 6esonacHoCTH

13.4.3.1. K npoBefeHWio NoBepku AOMycKalTCs nuua, Wsyduslune
PykoBOACTBO MO aKkcnnyaTauuu.

13.4.3.2. Tlpn ycTaHOBKE M MOHTaXe pPacxogoMepOB [OSKHbI CTPOro
cobniogatbca npaeuna TexXHWKM Ge3onacHOCTW, W3NOoXeHHble B pasgene 6

"YkasaHua mep 6esonacHoctun".

13.4.4. YcnoBus NoBepKku 1 NOAroTOBKA K HEN
Mpu npoBeneHM NOBEPKM JOIMKHBI COOMOAAaTLCS CneayoLwmne yeroBus:
e TemnepaTypa okpyxatoLiero sosayxa (20 £ 5) °C;
e OTHocuTenbHas BnaxHocTtb oT 30 Ao 80 %;
e atmocdepHoe aasneHve ot 0,084 go 1 MlMa (ot 630 go 800
MM pPT.CT.);
e MUTaHWE OT CEeTM MEePEMEHHOro Toka HanpshkeHnem (220 = 4,4)
B, yactotoin (50 * 0,5) Iy,
e OTCyTCTBME BUBpPALIMUN, TPSICKU, MArHUTHOIO MOMsi, KOOME 3EMHOrO;
e nepea Hayanom NnoBepKM pacxodomep OOMMKeH ObiTb BblaepXaH B
YKa3aHHbIX BbILLE YCIMOBUSAX B BbIKITIOYEHHOM COCTOSIHUM HEe MeHee 1 y;
e pacxogooMep AOMKeH ObiTb BbigepkaH B TedeHue 1 4 nocrnie
BKITHOYEHUS HAMPSXEHNS MUTaHUS.
13.4.5. NpoBegeHne NoBepku
13.4.5.1. NpoBepka BHELLHEro B1aa.
Mpu npoBepke BHELWHEro BMAa AOIMKHO ObiTb YCTAaHOBMEHO COOTBETCTBUE
MapKUPOBKM  ykaszaHHOW B pasgene "MapkupoBaHve u©  nnomoupoBaHue"
pyKoBOACTBA MO 3KCMfyaTauuu, KOMMIEKTHOCTM pacxodomepa Yka3aHHOM B

nacrnopTe, a Takke COXPaHHOCTb MroMoObl Ha MIMN-P.
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[pn npoBepke BHeLLIHEro Buaa pacxogomepa AOSHKHO ObITb YCTaHOBJ1€HO

OTCYTCTBME MEXaHNYECKNX NOBPEXOEHNN.

13.4.5.2. OnpoboBaHue pacxogomepa

Mpn onpoboBaHun pacxogomepa [OMKHO ObITb YycTaHOBMEHoO obLlee
PYHKUMOHUPOBaHNE pacxogomepa (MepekrioveHne cyeTynka npu NOCTYNneHun
curHanoB OT Nnobow oTpaxatoLer NoBEpPXHOCTN) U ero paboTocnocoBHOCTb.

13.4.5.3.0npegeneHne 0CHOBHOM OTHOCUTENbHOM NMOrPeLLIHOCTU
pacxopomepa

[na vcnbiTaHua Heobxoavma aTTeCcToBaHHasA pyrneTka Unv NuHerka AnvHon
He MeHee BEeNWYMHbI PacCTOSIHUSI, PaBHOrO CYMME HEW3MEPSIEMOrO YPOBHSI U
JuanasoHa M3MepeHMUsl, OTCYMTBIBAEMOro OT NIOcKoCcTu oTcyeTa All.

Mo rpagyvpoBoYHON Tabnuue, NpuUBEAEHHOW B MnacnopTe pacxogomepa,
YCTaHOBUTb LUNT-OTpaxaTenb Ha pacctosHum oT All, cooTtBeTcTBytowem 20, 40, 60,
80 n 100 % oT BepxHero npegena M3amMeHeHWs ypoBHSA (nNpunoxenue 19). LWwnT-
oTpaxartenb [OMmkeH OblTb yCTaAHOBNEH Tak, 4TOObl €ero nrockocTb W
reomeTpuyeckass ocb All ObinM B3avMHO NeprneHAMKYNsipHbl. TOYHOCTb YCTaHOBKM
LWMTa-oTpaxarenst KoHTponupyeTcs pyneTkon. OTcyeT nokasaHuii NPoM3BOAUTCS C
NMOMOLLbI0 CekyHaoMepa. [Ans 3T1oro npv (OUKCMPOBAHHOM 3HAYEHUU YPOBHSA B
yKa3aHHbIX TOYKaxX N3MepSAEeTCH BPEMS YBENUYEHUS MOKA3aHWI cHeT4mKa obbema Ha
1 M>. Pacxog BbIUMCIISIETCS MO copmyne:

Qi = (3600 CltysuC) * 1 M/,

roe tusw — BpeMs yBENMYEHUs nokasaHui Ha 1 M3,

OCHOBHasl MOMPELUHOCTb O PacXOAoOMepa ONpenensieTcs Kak pasHOCTb
mMexay dakTmyecknm 3HadeHnem pacxoga Qi u 3HaveHvem pacxoga Qp, ykazaHHbIM
B rpagyvMpoBOYHON Tabnuue, oTHeCeHHas K Qp, 1 BbipaxaeTcs B NPOLEHTax.

MorpeluHocTb onpeaensieTcs no dopmyne:

Qi—-Q
5.==_=P 100%
Qp
KOJ'IVILIeCTBO I/I3MepeH|/|l7| B Ka)K,CI,OVI N3 NATUN yKa3aHHbIX KOHTpOJ'IbeIX TOo4eK

OOIMKHO ObITb HE MEHEE Tpex.
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MakcumanbHoe 3Ha4YeHne BENNYMHLI 6 NpUHMMaeTCAa 3a OCHOBHYHO

NorpewHoOCTb N3MEepPEeHUA.

13.4.6. OchbopmneHne pesynbTaToB NOBEPKN
13.4.6.1. Tlo nonoxuTenbHbIM pe3ynbTaTtaMm MNepBUYHON MNOBEPKU MpU
BbIMyCKE M3 NPOU3BOACTBA AenaeTcs 3anvcb B nacnoprte pacxodomepa, kotopas
CKpennseTcs OTTUCKOM NOBEPUTENBHOIO Knenma.
13.4.6.2. TNonoxuTenbHble pesynbTaTbl NEPUOAMYECKON U BHeodepenHoWm
noeepku cnegyeT oopMnaTbL CBUAETENLCTBOM O NOBEPKE, a B nacnoprte genaercs
3an1cb pesynbTaToB NOBEPKU.
13.4.6.3. o pesynbTaTam nepuoavyeckon W BHeOYepeaHOW MOBepKu
COCTaBNAETCHA NPOTOKOM, KOTOPbIN CKPENNAETCA OTTUCKOM NOBEPUTENBHOIO Knerma.
13.4.6.4. Tpu oTpuuatenbHblX pesynbTaTax MOBEPKM pacxodoMep K
npMMEHeHNo He ponyckaeTcs. B nacrnopte genaetcs 3anucb O HEMNPUrO4HOCTM

pacxogomepa.

14. TAPAHTUMHbIE OBA3ATENBCTBA

M3roToBuTenb rapaHTUpyeT ucnpaBHylo paboTy pacxogomepa B TeYeHue BCEro
cpoka cnyxbbl 6 net npu ycrosBun cobntogeHus notpebutenem npasun

aKcnnyaTauum
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NPUNOXEHMUE 1
CTPYKTYPHAA CXEMA PACXOLOMEPA

kafene ceazm
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1 - reHepaTtop 30HOUPYHOLWKUX CUrHanoB; 2 - npe,qsapvlTeanbu?l ycunurternb, 3 -
Tepmonpeobpasosatens; 4 - aneKTpoakycTUdeckuii npeobpasosatens;, 5 - 6ydepHoe
YCTPOUCTBO; 6 - ycunutenb-oopMupoBaTteslb  MH(POPMALIMOHHbIX  CUrHanoB; 7 -

npeobpa3oBaTernb Toka TepMonpeobpasoBaTtens B HanpsikeHue; 8 - koHTponnep; 9 - gucnnew;
10 — 6nok kHonok; 11 — kHonka M nepekntoyeHus pexuma; 12 - y3en uHTepdeiica; 13 -
npeobpasoBarens "kog-Tok" 14 - 6rok nuTaHus; 15 - 6rok ycTaBok curHanusauum.
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NMPUNOXEHME 2
3MOPbI HANPSXEHUA

WHd opmaL MoHHbIN [MoBTOpHbIN
3X0-curHan 3X0-curHan




NPUNOXEHMUE 3
FABAPUTHBLIE N YCTAHOBOYHbIE PASMEPbI

AKYCTUYECKOI'O NMPEOBPA3OBATENA All-11
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NPUNOXEHUE 4

FABAPUTHBIE U YCTAHOBOYHbIE PASMEPbDI
AKYCTMUYECKOI'O NPEOBPA30BATENA AN-13
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NPUNOXEHUE 5

FABAPUTHBIE N YCTAHOBOYHbIE PA3SMEPDI
NMPEOBPA3OBATENA NEPEAOAIOLLEIO MNMMN-P
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MNPUNOXEHWE 6

AKYCTUYECKU NPEOBPA3OBATESb All.

Cxema ANeKTpuyeckasa npuHUunnuanbHas.
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50

NPEOBPA3OBATE/b MEPEOAIOLLUNA

Cxema anekTpuyeckas



W3MEPUTENbHbIV NNK-P.

npuHuunuanbHas. NMnarta Al

NPUNOXEHUE 7

51



MepeyeHb anemeHToB. MNnaTa A1

O6o3HaveHne HanmeHoBaHue Kon- | MpumevaHune
BO
KBapueBble pe3oHaTopbl
BQ1 32,768 'y 1 OBBLEMHBIIA. Kopnyc
PK206
BQ2 3,6864 My 1 OBBEMHBIN. Kopnyc
PK169
BQ3 16 My 1 OBBEMHBIN. Kopnyc
PK169
KoHnpeHcaTopbl
C1, C4-Ce, C9, 0,1 mkP 14 SMD. Kopnyc 1206
C10, C12, C14-
C17, C19, C20,
C22
C2,C3 TaHnTtan (k. D) 100 2 SMD. Kopnyc D
MkP x 16B
C7,C8, C18,Cc21 CAP1206 15 n® 4 SMD
C11, C13 CAP1206 0,01 mkP 2 SMD
Mukpocxembl
D1 AD420AR-32 1
D2 FM24C256-S 1
D3 DS1340Z-33 1
D4 HDSL7001 1
D5 ATMEGAG64-16Al 1
D6 ADUM1300ARW 1
Bartapeiika
E1l | CR2032 [ 1
CeeToauon
H1 | KPC-3216 | 1
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Opoccenb

L1 CDRH64B-101MC 1
100 mklH
Pe3ucTtopbl
R1 CHIP-1206 560 Om 1 SMD
R2,R4,R12 CHIP-1206 51 Om 3 SMD
R3 CHIP-1206 1,2 kOm 1 SMD
R5,R9 CHIP-1206 10 kOm 2 SMD
R6 CHIP-1206 10 MOm 1 SMD
R7,R8,R10,R13 CHIP-1206 5,1 kOm 4 SMD
R11 CHIP-1206 100 Om 1 SMD
Ovopabl
VD1 BAW56 1
VD2 BAV99 1
TpaH3ucTopbl

VT1 | IRLML6402 [ 1 |
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NPEOBPA3OBATE/b MEPEOAIOLLUIA

Cxema anekTpuyeckas



W3MEPUTENbHbIW NNK-P.

npuHuunuanbHas. NMnarta A2

NPUNOXEHUE 8
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MNepeyeHb anemeHTOoB. MnaTa A2.

O603HayeHe HanmeHosaHme | Kon-eo | TMpumeuanue
KoHpeHcaTopbl
C1l K50-35 25B 470 mk® 1 O6bEMHBIN
C2,C3 K50-35 25B (50B)220 mk® 2 O6BLEMHBIN
C4 K50-35 50B 220 mk® 1 O6BLEMHbBIN
C5 K50-35 63B 100 mk®P 1 O6BEMHbIN
C6-C8, C13 CAP1206 1 mk® 4 SMD
C9, C11, C12, CAP1206 0,1 mk® 14 SMD
C14-C16, C19,
C21, C23, C28,
C29, C32, C33,
C36
C10 K50-35 63B 10 mk® 1 O6BLEMHbIN
C17 CAP1206 2200 n® 1 SMD
C22, C30 CAP1206 4700 n® 2 SMD
C18*, C20* He yctanaBnueatb 2 NOACTPOEYHbIN
C24*, C26* K10-17B 2200 n®-NPO 2 O6BbEMHbBIN
(Tonbko Ha All-
11)
C25, C27 CAP1206 470 n® 2 SMD
C31 K50-35 25B 47 mk® 1 O6bEMHBIN
C34, C35 CAP1206 1 mkd 2 SMD
Mukpocxembl
D1 7805 1
D2 78L05 1
D3 MC79L05ABD 1
D4 LM317L 1
D5 ADM690AAR 1
D6,D8 AD8032 2
D7 HCF4069U 1
D9 AD8666 1
D10 ADG621 1
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O6o3HaueHne | HaumeHoBaHue | Korm-Bo | Mpumevanve
Pe3ucrtopbl
R1 C2-33-1BT1-200 Om 1 O6bEMHbIV
R3 CHIP1206 4,7 kOm-5% 1 SMD
R4 CHIP1206 4,7 kOm-1% 1 SMD
R5 CHIP1206 1 kOm-1% 1 SMD
R6 CHIP1206 240 OM-5% 1 SMD
R9, R11, R16-R20, CHIP1206 10 kOm-5% 12 SMD
R25-R27, R37, R53
R7, R10, R23, R32, CHIP1206 2,7 kOm-5% 10 SMD
R34, R35, R42,
R46-R48
R12, R33, R40, CHIP1206 1,2 kOm-5% 5 SMD
R44, R52
R13 CHIP1206 620-680 Om- 1 SMD
5%
R15, R36, R50 CHIP1206 100 kOm-5% 3 SMD
R21, R22, R24, CHIP1206 20 kOMm-5% 8 SMD
R28-R31, R45
R39 C2-33 0,5BT 200 Om 1 OObEMHBIV
R41 CHIP1206 1 MOm-5% 1 SMD
R43 HE CTABUTb 2,7 kOm 1 O6BEMHBIN
R49 CHIP1206 51 kOM-5% 1 SMD
R51* C2-29 0,125 6,25 kOm 1 O6BEMHBIN
Ouoabl
VD1-VD4 W10M 4 MocTt
VD5, VD6 1N4748A (KC551A) 2 OGBbEMHbIN
VD7, VD8-VD10 BAR64-04 4 SMD
TpaH3ncTopbl
VTl KT3102 1
VT2 BCX56 1
VT3 BCX53 1
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NPUNOXEHUE 9
NPEOBPA3OBATE/b MNEPEQAIOLLUA U3MEPUTENBHbIA NMA-P.

Cxema anekTpuyeckast npuHumnuansHas. MNMnata A3



MepedyeHb anemeHToB. [NnaTta A3

O603HayeHre | HaumeHoBaHue | Kon-so | Mpumeyanue
KoHpeHcaTopbl
C1-C7, C10, C13 CAP1206 0,1 Mk® 9 SMD
C8 K50-35 100 mk® x 16B 1 O6BEMHBIN
C9 CAP1206 1 mkP 1 SMD
Cl1 TanTan (kopnyc B) 4,7 mk® x 16B 1 SMD
Cl12 TanTan (kopnyc D) 100 mk® x 16B 1 SMD
Mukpocxembl
D1, D3 KP293KIM3A 2
D2 ADUM1301ARW 1
D4 ADM232AARN 1
D5 78L05 1
D6 TFDU4100 1
Pe3ucrtopbl
R1-R3 CHIP-1206 470 Om 3 SMD
R4, R5 CHIP-1206 6,8 Om 2 SMD
R6 CHIP-1206 51 Om 1 SMD
Ovoabl
VD1 | W10M | 1 | MocTt
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NPUNOXEHUE 10
NPEOBPA3OBATE/b MNEPEQAIOLLUA U3MEPUTENBbHbIA NMA-P.

CxeMa aneKkTpuyeckasi coeauHeHUi
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NPUNOXEHUE 11

9CKN3 KOMMYTALMUOHHOU NAHENN MNMMNMU-P

o e | 22
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NPUNOXEHUE 12
PACXOOOMEP C UHTETPATOPOM AKYCTUYECKUMN «3XO-P-02>.

CxeMa aneKkTpuyeckas coequHeHnn

(e}
Ols T 1— OKpaHMpOBaHHbIN =
O |o» ‘W MefHbIN Kabenb i SeneHbIN
| | KpPacHbIN
o 3 | xenTbin Al
Ol= 2 | cuhmin
- h 1 [6enwin
© B 5 Ycr.B
(o]
S drn /S
0 W / v
O m
U N\
| OIS
é“" 5 Yer.H
B = ' ) RS-232 1 >
| | W '—3 5(7) | O6wmn
| O® »3(2) |Mepepava
[ O I—L J— J > 2(3) | Mpuem
(o< — vy ; 7(4) —
I LAB [8(5
S I—l_ _l— W RS-485 |1(6)
—{J) [O] 4(8)
— ([0} |_L J_ J 6(20)
1 L
[ :~220 B
J j | ~ 50Ty

* YKa3aH OCHOBHOW BapuaHT ANs MNOAKIOYEHWUs pacxofjomepa K 9-
KOHTaKTHOMY MOpPTY, @ B CKOOKax — Ansl MOAKIIOYEHUS] K 25-KOHTAKTHOMY

nopTy KOMNbOTEPA
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NMPUNOXEHME 13
OCKN3 MOHTAXA AM-11 And U3MEPEHUA PACXOOA
B TPYBE 0,3 < Hnax <5,0 M

kabenb

—__ A1

== npornana

tnaney

3sykopog @ 100 -130

KpEnneHne

Hmax+1000

-« 50

A, ==

MakcumansH bii
ypoBeHb

Hmex

Hmax — gnana3oH n3MeHeHus1 ypoBHs, MM

Ockn3 obpaboTku kpas 3ByKoBOAA

dpesepoBatb

_____ — I30i5°

50

N
A
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NMPUNOXEHUE 14
ACKN3 MOHTAXA AM-11 AnA U3SMEPEHUA PACXOLOA
B KAHAIE LWUMPUHOW menee 0,6 M 1 0,3 < H max < 5,0 M

kabenb

- \__npoknagka

cnaHel|

3BykoBog 2100 - 130

900

KpenneHue

BOJOBOA

I
MakcnumanbHbIv

— — — — —_ —] 4 yposeHb

|
T 1L Hmax+1000

Hmax

\\_AHo (Kkpomka)

CyXaloLLero ycTpomcTea
Hmax - Anana3oH U3MeHEHUs YPOBHS, MM

Ockun3 obpaboTkm Kpas 3ByKOBOAA

dpesepoBaTb

_____ — 30 5°

50

A
A



NPUNOXEHMUE 15

ACKN3 MOHTAXA AM-11 AnA U3SMEPEHUA PACXOOA
B KAHAJE LULMWPUHOW 6onee 0,6 M 1 0,3 <H max <50 M

kabenb

Al-11

npoknagka

Hmax+1000

" dnaHel

KpenneHuie

Makc uMan bH biid
YPOBeHb

Hmax

AHo (kpomka)
CyNQIOLLEero YCTPOHRcTEA
Hmax - AnanazoH WaMeHeH s YPOBHA, MM
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Hmax+1000

NMPUNOXEHMUE 16
9CKN3 MOHTAXA Al-11 AnA U3MEPEHUA PACXOOA
B NOTKE 0,3 <H max<5,0Mm

kabenb

T~ All-11
npoknagka

KpenneHune

BOAOBOA

MakcumanbHbIn
YPOBEHb

AHO

Hmax - AManasoH n3MeHeHns1 YpOoBHS, MM



NPUNOXEHUE 17
9CKN3 MOHTAXA A-13 AnA U3MEPEHUA PACXOOA

B TPYBE 0,1 <H max< 0,3 m

—Ei ~—.._Kabenb

All-13
\_MpoKnajKa

tbnaney

aByKoBoaZ 55 -60

KpennexHuwe

P

Hmax+250

BOZI0BO/,

MaxkcumanbHbLIA
A YpoOBeHb

Hmax

-
|

Hmax —gmana3oH nsameHeHus YPOBHA

3ckn3 0bpaboTkm Kpasd 3ByKOBOAA

dpesepoBaTb

_____ — [30150

30

A
A
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NPUNOXEHUE 18
9CKN3 MOHTAXA A-13 AnA U3MEPEHUA PACXOOA

B JIOTKE 0,1 <H max < 0,3 m

Hmax+250

MakcuManbHHbIi
YpPOBEHb

Hmax

AHO

Hmax - AMana3ocH HaMeHeHUs YPOBHA, MM



NPUNOXEHUE 19

9CKN3 YCTAHOBKM ans NOBEPKN U HATYPHOIO ONPOBOBAHUA
PACXOOOMEPA «3XO-P-02»

AN

NNIOCKOCTb OTCYeTa

P

LLUT-OT paxaTenb

(0,7x0,7m
- ans AMf-11;
0,2x0,2m

ansa Arf-13)

nsmeputenbHasa

H / pynetka

H.Y.

[vana3oH W3MeHeHUs YpOBHS

Hmax

nnm-p
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NPUNOXEHUE 20
CTPYKTYPA YCNNOBHOIO OBO3HAYEHUA PACXOOOMEPOB

9X0-P-02 — Al-11 — mA — RS-232 — 2ycT. TY 4213-012-18623641-01

Tun 4 4 A
pacxogomepa

Tun Al

BbixogHown curhan, mA

RS-232

YcTaBKku curHanmsaumm
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Warotosutenes: MHM CUTHYP
115184, Mocksa, yn.b.Tatapckag, 35
Ons noutbl: 123458, Mockea, yn.TBapgosckoro, 8
Ten./dakc: (495)780-9219

http: www.signur.ru; e-mail: info@signur.ru
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[Mpon3BoacTBEHHOE Hay4YHOE NpeanpusaTue

no paspaboTke 1 NPoOU3BOACTBY NPOMbILLNIEHHbIX TPMGOPOB

PACXOJOMEP C UHTETPATOPOM
AKYCTHUYECKUN

«IAXO0O-P-02»

PyKOBO,D,CTBO no 3Kcnnyartauun

BHUMAHUE! HEOBXOOMMO CTPOIO
COBJIOAATb COOTBETCTBUE
3ABOCKMX HOMEPOB HA
AKYCTUYECKUX MPEOBPA3OBATENAX
M SNEKTPOHHbIX BITOKAX!
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AKYCTUYECKUIN MPEOBPA3OBATE/b AM-11 (AM-13) 21.04.2009

[MepeyeHb 9NEMEHTOB K CXEME 31EKTPUYECKON NPUHLMMNANBHOM

0O603Ha- HavnmeHoBaHue Kon- MNpumeyaHne O603Ha- HavnmeHoBaHue Kon- MNpumeyaHune
YyeHve BO yeHue BO
BQ1 OnemeHT 1 R7, R20, R22,
Nbe3oKepamnyeckuin R25, R26 C2-23-0,25- 2,4 kOm 5
R8 C2-23-0,25- 24 xOm 1 All-11 He cTaBUTb
KoHgeHcaTtopbl R9 C2-23-0,25- 220 kOm 1
C1,C13| K73-17- 0,047 mk® 2 R10 C2-23-0,25- 6,8 kOm 1
C2 K50-35-63 B- 220 mkP 1 R11 C2-23-0,25- 8,2 kOm 1
C3 K73-17-0,01 mkP 1 R12 C2-29B-42,2 kOm 1
C4 K50-35-16 B- 47 mk® 1 R13 CI15-2BB6- 10 kOm 1 [NepemMeHHbIn
C5 K73-17-0,022 mk® 1 R14 C2-23-0,25- 10 kOm 1
C6 NPO -560 n® 1 All-13 -220 n® R15 C2-23-2-4,3 Om 1 J|AMN-13-0,5B1- 6,8 Om
Cc7 K10-176- 0,01 mk® 1 R16 C2-23-0,25- 100 kOm 1
C8 K15-5-1,6 kB- 1000 n® 1 R17* Mop6upaetcs 1 B All-13 He cTaBuUTb
C9 NPO -560 n® 1 R18 C2-23-0,25- 560 Om 1
C10 K50-35-16 B- 470 mkP 1 R19 C2-23-0,25- 220 Om 1
C11 K10-176-0,47 mk® 1 R21,R23,R24| C2-23-0,25- 30 kOm 3
C14 NPO (150-220) n® 1 JAMN-13 - NPO-220 n® R27 C2-23-0,25- 30 Om 1
C15 K73-17-0,022 mkd 1 |AMN-13 - K10-17-2200 R28 C2-23-0,5- 2x220 Om 1
C16 K50-35-35B- 47 mk® 1 R29 C2-23-0,25- 1 kOm 1
C17 K50-35-63 B- 10 Mk® 1
C18 NPO -560 n® 1 Al-13 -150 n® VD1,VD5,VD7| CrabunutpoH KC512A 3
Mukpocxembl VD2 Ownop KO522A 1
D1 K561J1A7 1 VD3,vD4 | Ovog KO522 x 2 4
D2 OP275 1 VD6,VD8 Ovog KO522A 2
D AD590JH 1 It VD9 Ovop KO521A 1
PesuncTopbl TpaH3ncTopsl
R1 C2-23-0,25- 51 Om 1 VT1,VT5 IRF630A 2
R2 C2-23-0,25- 1,8 kOm 1 VT2 KT3107U 1
R3,R4 | C2-23-0,25- 1,3 kOm 2 VT3 KT3102E 1
R5 C2-23-0,25- 43 kOm 1 VT4, VT6 BC639 2
R6* C2-23-0,25- 120 kOm 1 33 kOm gns All-13 VT7 BC636 1
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