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Hactosawmin [OOKYMEHT pacnpocTpaHAeTcs Ha pacxoAoMepbl-
cyeTumkn ynbTpassykoBble «B3JIET MP» wucnonHenus YPCB-310 wu
npegHasHaveH Ans O3HaKOMITeHUs NOosib3oBaTens ¢ yCTPOMCTBOM pac-
xogomepa, NopsAKOM ero aKcnryataumum n MoHTaxa.

B cBs3M ¢ nocTosiHHOM paboTon MO ycoBepLUEHCTBOBAHMIO NMpubo-
pa, B pacxogomepe BO3MOXHbl OTIIMYUSA OT HACTOSILLEro pyKOBOACTBA,
He BMUSIOLWME HA METPOSIorMyeckne xapakTepucTukm n yHKLMOHar b-
Hble BO3MOXHOCTM npubopa.

MEPEYEHb NPUHATBLIX COKPALLEHUN

DN
Bl

- HOMMHarnbHbIN gMameTp;
- BTOPUYHbIN N3MepUTEnbHbIN NpeobpasoBaTers;

KKW - xngkokpuctannmyecknin MHQnKaTop;

nB
ny
HC
MnK
no
rr

M - NCTOYHUK BTOPUYHOTO NUTAHNS;
- U3MEPUTENbHbIN Y4aCTOK;
- HelWTaTHasa cuTyauus;
- MepCcoHarbHbIN KOMMbIOTEP;
- NporpammHoe obecneveHue;
- NepBUYHLIN NpeobpasoBaTenb pacxoaa;

M3A - npeobpasoBaTenib 3NEKTPOAKYCTUYECKUI;
Y3C - ynbTpasByKOBOW CurHanm.

* k%

Pacxodomep-cyemyuk ynbmpassykoeol «B3JIET MP» 3apesucmpu-
posaH &8 [ocydapcmeeHHOM peecmpe cpedcmes uamepeHul P® rnod
Ne 28363-14 (ceudemernbcmeo 06 ymeepxdeHuu mura cpedcme u3s-
mepeHuti RU.C.29.006.A Ne 57386/1).

e Pacxodomep-cyemyuk yrnbmpaseykosol «B3JIET MP» paspeweH K
rnpumMeHeHuro 051 ydema mersioHocumersisi 8 8005IHbIX cucmemax meri-
JlocHabXXeHusl.

e Pacxodomep-cyemyuk yrnbmpa3ssykoeol «B3JIET MP» coomeem-
cmeyem mpebogaHusiMm TexHu4Yecko2o peenameHma TaMOXeHHO20
coto3a TP TC 020/2011 «3nekmpomaaHuUmHasi CoeMecmumMocme mex-
Hu4Yeckux cpedcmey (peaucmpayuoHHbIU HOMep OeKknapauyuu o coom-
eemcmeuu TC N RU [J-RU.AB72.B.03504).

YaocToBepsioLne JOKYMEHThI pa3MellieHbl Ha canTe www.vzljot.ru
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FTAPAHTUUA N3TOTOBUTENA

|. 3roToBuTENb rapaHTUpyeT COOTBETCTBME PACXOAOMEPOB-CHETUYMKOB YnbTpa-
3BykoBbIx «B3JIET MP» wucnonHeHns YPCB-310 TexHu4yeckum ycroBusM B
npegenax rapaHTUMHOIO CpoKa, yKa3aHHOro B nacrnopTte Ha usgenuve, rnpu co-
OnogeHnn crneayLwmnx yCnoBum:

1. XpaHeHue, TpaHCNopTUPOBaHWE, MOHTaX W 3JKCnryataums usgenus
OCYLLIECTBNATCA B COOTBETCTBUMN C TpebOBaHNSAMN SKCMnyaTaLMOHHOW
AOKYMeHTaumu.

2. MoHTax 1 nyckoHanagodHole paboTbl NpoBefeHbl cneunann3npoBaH-
HOW opraHusauuen, MMerLen nNpaBo Ha BbINOMHEHWE [aHHOro Buaa
pabor.

Il. B cnyyae Bbixoga 060pyaoBaHMs U3 CTPOS, rapaHTUNHBIA PEMOHT NPOU3BOAUT-
CA B TONIOBHOM WM PEervoHarnbHbIX CEPBUCHBIX LIEHTPax, aBTOPU3MPOBaHHbIX
no paboTte c oGopyaoBaHnemM TOprosoi Mapku BaneT, npu cobnogeHun ycno-
BUIA aKcnnyaTaumMmn um TpeboBaHWuii, ykasaHHbIX B 9KCMiyaTaLMUOHHOW OOKYMEH-
Tauuu.

[ll. U3roToBuUTENDb HE HECET rAPaHTUNHBIX 00S3aTENBLCTB B CREaYOLWNX CnyYasx:
a) OTCYTCTBYET NAcnopT Ha U3genue;
0) n3genue nveeT MeEXaHUYECKNE NOBPEXAEHNS;

B) U3genne XpaHWNocb, TPaHCMOPTUMPOBANOCb, MOHTMPOBANOChL WM 3KC-
nnyaTMpoBanocb C HapylleHuem TpeboBaHWui 3KcnnyaTauuoHHOW Ao-
KyMeHTauun Ha usgenue;

r) 61110 gonyweHo 3amep3aHue (nepexos B TBepaoe ha3oBoe COCTOSIHME)
KOHTPONUPYEMOW XMAKOCTU B U3MEPUTENBHOM Y4acTKe U3Oenus;

[) OTCYTCTBYET Unu noBpexaeHa nnomba ¢ noBepuTenbHbIM KIenmom;

€) usgenue noaeepranochb pasbopke n gopaboTke;

X) rapaHTUsi He pacnpoCTpPaHSETCS Ha pacxodHble MaTepuarnbl U AeTanu,
NMetoLLME OrPaHNYEHHbIN CPOK CIYKObl.

NHdpopmauna no cepsmucHomy obcnyxmBaHuio NpeacraBneHa Ha cante
http: www.vzljot.ru B pasgene Cepsuc.
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1. OMNCAHUE U PABOTA

1.1. HazHayeHuMe

1.1.1.

Pacxogomep-cyeTtunk ynbTpassykoson «B3JIET MP» wucnonHeHus
YPCB-310 npeaHasHayeH Ansi U3MepeHust cpegHero oObemMHOro pac-
xo4a n obbema peBepCUBHbIX MOTOKOB XON04HOW BOAbI.

Pacxogomepbl MOryT UCMONb30BaTbCA B cOCTaBe NMHAPOPMALIMOHHO-
N3MepUTESIbHBbIX CUCTEM U KOMMSIEKCOB, B CUCTeMax Tenroy4veTta, aB-
TOMaTU3MPOBAHHbIX CUCTEM YMNpaBfieHUs1 TEXHOMNOMMYECKUMM npouec-
camu B 9HepreTuke, KOMMyHanbHOM XO3S1UCTBE U T.4.

1.1.2. Pacxogomep-cyetynk ynbTpassykoson «B3JIET MP» wucnonHeHus

YPCB-310 obecneumBaerT:

namepeHue cpegHero o6bLEMHOro pacxofa Xumgkoctu B Tpybonposoge
Ans noboro HanpaeneHnsa NOToKa;
BbluMcrieHne obbema XnOKocTu HapacTalLWmM UTOroM OTAENbHO ANs
npsMoro M obpaTHOro HanpaefeHus noToka M ux anredbpavyeckomn
CYMMbI C Y4ETOM HanpasfeHnsa NOTOKa;
N3MepEHNEe TEKYLLEro 3Ha4YeHUs CKOPOCTU U ornpeaerieHne Hanpasrne-
HUSI NOTOKA XNOKOCTH;
BbIBOA pe3ynbTaTOB M3MEPEHUA W BbIMUCIIEHUMW B BUAE YaCTOTHO-
UMMYIbCHbIX /U NOMMYECKNX CUTHANOB;
BbIBOJ, N3MEPUTENBHON MHOPMaLNKU Ha XUOKOKPUCTANTUYECKUA NHON-
KaTop, a Takke 4yepes uHtepdenc M-Bus, nnm 6ecnpoBogHON UHTEP-
denc no craHgaptam nepegayn gaHHbix WM-Bus nnu LoRa (NpoToko-
nbl Wireless M-Bus nnn LoRaWAN COOTBETCTBEHHO), UinN 4epes pa-
AnoTpaHcnoHgep 6nwxkHero paguyca genctena NFC B COOTBETCTBUM C
ISO 15693;
BbIBO N3MeEPUTENbHOW, ANArHOCTUYECKOW, YCTaHOBOYHOW, apXMBHOWN U
apyron nHgopmaumm 4vepes nocregoBaTtesibHbii MHTEepdenc RS-485
(npotokon ModBus);
apxXvBMpOBaHNE B SHEProHE3aBUCMMOWN NamMATU pe3ynbTaToB U3Mepe-
HUM M YCTAaHOBOYHbIX NapamMeTpoB;
BO3MOXHOCTb MPOrpaMMHOro BBOAA YCTAHOBOYHbLIX NapamMeTpoB C y4ye-
TOM MHAMBMAOYanbHbIX OCOBEHHOCTEN N XapakTEPUCTUK OOBbeKTa name-
peHus;
aBTOMATUYECKNA KOHTPONb M UHOMKALMIO HanNMyuMsi HewTaTHbIX cuTya-
LM 1 OTKa30B, a TaKKe 3an1Cb B apXuBbl NX BUAA N ONUTENBHOCTM;
3aLMTY apXMBHbIX N YCTAHOBOYHbIX AAHHbIX OT HECAHKLMOHMPOBAHHOIO
goctyna.

MPUMEYAHUE. [JocTyn K HEKOTOPbIM apXMBHbIM OaHHbLIM BO3MO-
XeH no 6ecnpoBogHoMy uHTepdhency no craHgapty Wireless M-Bus
(cm. n.1.5.5.4) n untepdency NFC (cm. n.6.7).
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1.2. TexHU4YeCKUe XxapaKTepUCTUKMU

1.2.1. OCHOBHble TeXHMYecKMe xapakTepuctuku pacxogomepa «B3JIET MP»
ncrnonHeHus YPCB-310 npueeaeHbl B Tabn.1.

Ta6bnuua 1
HanmeHoBaHve napameTtpa 3HauyeHve napameTtpa |[pumevaHue
1. HommHanbHbIN gnameTp (Tnopasmep) TpybonpoBo-
50 80
aa, DN
2. HaumeHbLWnin namepsiemMbli CpegHUin o0beMHbIN pac-
3 0,1 0,25
xo04, Qmin, M°/Y
3. Ham60nbu_||/1|g namepsieMbli cpegHuin 06bEMHbIN pac- 35,0 90,0
X0, Qmax, M°/4
4. Mopor 4yBCTBMTENBHOCTU pacxodomepa, M3/y 0,025 0,057
5. Hanbonblwee gasnenue B Tpybonposoge, Mlla 1,6
6. MNageHne gaBneHust Npyu HOMUHaNBHOM pacxoae, klla He Oonee 63
7. MapameTpbl paboyen XnaKoCTu:
- TemnepaTypa, °C ot 0 oo 50
- cofepXXaHue rasoBblX BKIIOYEHUI, % OT obbema He bonee 5
8. HanpshkeHne nutaHnsa NnOoCTOAHHOroO Toka, B 3,6 cm. n.1.2.7
9. CpeaHsisi HapaboTka Ha OTkas, 75000
10. CpegHui cpok crnyxobl, neT 12

1.2.2. B 1abn.2 npuBeaeHbl AManasoHbl pabounx pacxogoB And NpuUMeHeHus
B cucTemMax Kommep4deckoro yyeTta oT Qmin 40 Qmax, B KOTOPbIX Npeaen
AO0NycKaemMon OTHOCUTENbHOW MOrpeLlHoOCTN He npesblwaeT = 2 %, u
BeC uMnyrbca Ha yHMBepCcasribHOM BbIXO4e pacxogoMepa B MMMYJSbC-

HOM pexume paboTbl.

Tabnuua 2
DN Qnmin, M3/ Qmax, M3/4 Bec nmnynbca, m3/umn
50 0,28 35,0 0,0025
80 0,7 90,0 0,01

1.2.3. Pacxogomep obecneumBaeT UHOMKALMIO 3HAYEHUN M3MEPSIEMbIX napa-
METPOB C pas3psgHOCTbIO, yKkasdaHHou B N.1.5.5.1 HacTosLwero pykosoa-

CcTBa.

1.2.4. Pacxogomep obecneymBaeT BblBOL pPe3ynbTaTtoB M3MEPEHUS C MOMO-

LLIbIO:

- YHuBepcasribHoro Bbixoga B 4aCtotTHOM, UMMNYJIbCHOM UK JNOrM4€CKOM

pexumax paboTbl;
- NOrMYECKOro BbIXOAA;

- nocnepoBaTtenbHbIX MHTEpdencoB RS-485 unn M-Bus nnm no pagwmo-
KaHany Ha 4actote 868 MI'y (npotokonsl WM-Bus unm LoRaWAN);

- NFC-uHTepdenca.

1.2.5. Pacxogomep obecneuvnBaeT xpaHeHne pe3ynbTaToB paboTbl B apxmBax:
- YacoBoM — 1440 3anucen (npeablgyLmx 4acos) — 60 CyToOK;
- cyTouHOM — 460 3anucen (NpeablgyLwux CyTOK);

7
A BsaeT



- Meca4yHOM — 48 3anucen (Npegblaywmnx MecsiLeB);
- XXypHane pexumon — o 1000 3anucen;
- XXypHane gencteum nonb3osatend — 0o 4000 3anucen.

CpoK COXpaHHOCTU apXMBHOW M YCTAHOBOYHOW WHOpMaunn B
pacxogomMepe rnpu OTKAKYEHUM BHELLHEro NnuTaHust He meHee 1 roaa.

1.2.6. Pacxogomep cooteetctByeT TpeboBaHnam FOCT P 52931 no yctonum-
BOCTU:

- K KITMMaTM4YeckuM BO3AeNCTBMAM — rpynne B4 (ananasoH Temnepartypsbl
okpyxatowero Bosgyxa ot 5 go 50 °C, oTHocuTenbHas BAaXHOCTb He
oonee 80 % npu Temnepatype go 35 °C, 6e3 koHAeHcaumm Bnaru);

- K MEXaHN4eCcKnum Bo3gencteuam — rpynne N2;

- K aTMOchepHOMY aBneHuo — rpynne P2.

CTeneHb 3awuTbl pacxogomepa cooTBeTcTByeT kody IP67 no
FOCT 14254.

1.2.7. OnekTponuTaHme pacxogomepa obecneunBaeTcss OT BCTPOEHHON NUTU-
eBon batapeu Tunopasmepa C HOMMHaNbHbIM HanpshxeHnem 3,6 B.

Cpok cnyxbbl pacxogomepa 6e3 3amMeHbl BCTPOEHHOW NUTUEBOWN
GaTapeun npu HopmarbHbIX YCOBMAX 3Kcnnyataumm He meHee 10 ner.
Moa HopmanbHbIMW YCROBMSAMM SKCMNNyaTaumMm nogpasyMeBatoTCs:

- Temnepartypa okpyxatowen cpegbl ot 15 go 35 °C;

- CYUTbIBAHME U3MEPUTENBHOW MHAOPMaLMN U apXMBOB MO UHTepden-
cam RS-485 vnn M-Bus He 4alle ogHOro pasa B Mecsu, No paguoka-
Hany no ctaHgapTy LoRa — B wratHom pexume (cm. n.1.5.5.5);

- Bpemsi paboTbl nHankaTopa He Bonee 3 MUHYT B CYTKN.

NMPUMEYAHUE. lMpwn ncnonb3oBaHnn B pacxogomepe pagmuomoay-
na no ctaHgapty Wireless M-Bus cpok cny0bl 6aTtapen cokpalwjaeTtca
A0 MEXMNOBEPOYHOro MHTEpBara pacxogomMmepa.

1.2.8. BHewHun Bug n rabaputHble pasmepbl pacxogomMepa MNpuBeAEHbl B
MpunoxeHun A.
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1.3. MeTponornyeckue xapakTepucTuKu

Mpegenbl OOMNYyCKAeMON OTHOCUTENbHOW MOrpeLlHoCTU Npu u3me-
peHun cpegHero ob6bLEMHOrO pacxofa, o6bemMa XUOKOCTM Mpu Nobom
HanpaBfeHWM MoToKa He MPEBbIWAT 3HaYeHU, NPUBEAEHHbIX B

Taon.3.
Tabnwuua 3

dopmMyna norpeLIHoCcTm

3HayeHue npeaena oTHOCUTENBHOM
NOrpPeLIHOCTY

o= 1(0,95 + 0—1j
%

+1,0 % npuv > 2,00 m/c
+1,5% npuv>0,19 m/c
+2,0% npuv>0,10 m/c
+ 3,0 % npu v > 0,05 m/c
+4,0 % npuv > 0,033 m/c

roe v — CKOpOoCTb NOTOKa B U3SMepUTesribHOM y4acTKe, m/c.
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1.4. CocTaB

CocTaB pacxogomepa npu noctaBke — B COOTBETCTBUM C Tabn. 4.

Ta6nuua 4
HaumeHoBaHWe 1 ycnoBHble 0603HaYeHUs Kon. MpumeyvaHne

1. Pacxogomep 1 Mpum. 1

2. KoMnnekT MOHTaXHbIN 1 Mpum. 2

3. Macnopt 1

4. PykoBOACTBO MO 3KCniyaTauum Mpum. 3
NMPUMEYAHNA:
1. Tunopasmep pacxogomepa, TUnbl MHTEP(ENCOB yCTaHaABNNBAOTCH MO

3akaay.

2. TpebyeMbln KOMNEKT NOCTaBKU yka3biBaeTcs B «KapTe 3akasa».

3. JkcnnyaTtaunoHHasa AOKYMEHTaUMSA U KapTa 3akasa Ha JaHHoe usgenve
W Opyryto npoaykuuto, Bbinyckaemyo pupmon «Banety, pasmelleHbl Ha
canTe no agpecy: www.vzljot.ru.

Tam xe pasmelleHa nporpamma «YHuBepCcanbHbI MPOCMOTPLUMKY,
BKItovaowas B cBon coctaB npunoxeHue «Monutop YPCB-311» ansa
paboTbl ¢ npubopom No nocrnegoBaTenbHOMY UHTepdency RS-485.

4. Ona cBasn npubopa C BHELHWMM YCTPOMCTBAMW MO WUHTepdency

RS-485 no 3aka3y BO3MOXHa MNocTaBka agantepa curHanos USB —
RS-232/RS-485.
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1.5. YcTtponctBo u pabota
1.5.1. MpnHUun paboTbl

1.51.1.

1.5.1.2.

Mo npuHumMny paboTbl pacxogoMep OTHOCUTCA K BPEMS-UMMYMbCHbIM
yNbTPa3BYKOBbIM pacxogomMmepam, paboTa KOTOpbIX OCHOBaHa Ha uame-
PEHUN Pa3HOCTM BPEMEH MNPOXOXKAEHUS YNbTPAa3BYKOBOro CUrHana
(Y3C) npu pacnpocTpaHeHun no n NpoTMB MOTOKa XMOKOCTU B Tpybo-
npoBoae.

Oco6eHHOCTBIO YNbTPa3BYKOBOrO pacxogoMepa Takoro Tuna siBnsetcs
nonepemMeHHas nogada 3MNeKTpUYeckux 30HOUPYHOLWMX UMNYbCOB, re-
Hepupyembix Bl1, Ha npeobpasosatenu NMOA1 n NM3A2 (puc.1).

MN3aA1
AR Y
c \\\ I
v \:\\ D
— | e A ———- -
\\
AN Dy
1 [
BN

Puc.1. CxemMaTMyHoe M306pakeHMe U3IMepUTENbLHOro y4yacTka C YCTaHOB-

1.5.1.3.

neHHbimu M3A.

Y3C, nanyvaembinn ogHum MNM3A, Nnpoxoant Yepes ABWMXKYLLYIOCS MO
TpybonpoBoay Xnakoctb 1 BocnpuHnmaeTtca gpyrum MNI3A. Mpu asmxe-
HUN KMOKOCTU MNPOUCXOOUT CHOC YNbTPasBYKOBOW BOJSIHbI, KOTOPbIN
NPUBOANUT K U3MEHEHMIO BpeMeHu pacnpocTpaHeHna Y3C: no noToky
xngkoctn (o1 MO3A1 k NBOA2) BpeMsa NpPOXoXOeHUs YMEHbLUAETCH, a
npotue notoka (ot NM3A2 k N3A1l) — Bo3pacTtaeT. Pa3HOCTb BpeMeH
npoxoxgeHus Y3C no akycTUYecKoMy TPaKTy Mo M NPOTUB NOTOKA Xna-
koctn dT nponopunoHarnibHa CKOPOCTW MOTOKa V W, criegoBaTenbHo,
06bEeMHOMY pacxoay Kugkoctum Q.

Tekyllee 3HayeHve pacxoga Q M3mepsieTcs pacxo4oMepoM Mpu Bbi-
NOSNIHEHWUWN YCNOBUS:

Q 2 Qore,
roe Q orc — 3HaYeHne pacxofa (HUWXHSS oTceuyka), MpyM KOTOPOM B pac-
XO4OMEpe M3MEPEHHOE 3HAYeHWe pacxoda MPUPaBHUBAETCHA HYIHO,
npekpawiaeTcs HakonneHne obbemMa 1 Bblgaya UMMNYnbCOB Ha YHUBEP-
canbHOM BbIXOAE.
PekomeHayemoe 3HAyeHMe HWKHEW OTCEYKM COOTBETCTBYET
HauMeHbLLIEMY n3mepseMoMy obbemMHOMY pacxogy (cm. Tabn.1).
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Mpwn BbINONHEHUN ycnoBua Q > Qmax (rAe Qmax COOTBETCTBYET CKO-
pocTu notoka 5 M/C) namepeHne pacxoga NpoaorKaeTcsd, HO Mpekpa-
LLIaeTCa HaKoMneHne N apxuBmpoBaHme obbema, a Takke Bblgaya uMm-
nynbCOB Ha YyHWBepcanbHOM Bbixode. MeTponormyeckme xapakrepu-
CTUKW NMpPU 3TOM HE rapaHTUpPYHOTCS.

1.5.2. YcTponcrteo

CTpykTypHaa cxema pacxogomepa «B3JIET MP» wucnonHeHus
YPCB-310 npuBegeHa Ha puc.2.

BTopu4YHBIN U3MepUTenbHBIN Npeobpa3oBaTenb

Mopayne o6paboTku

-
1 - ‘
Moayne 1<) | Mogyns RS-485 > RS-485
MHOAMKaTOopa ‘- I
[~
WHaukaTop | Moayns M-Bus -—t+--+--» M-Bus

KHonka I
! M-Bus 868 MIy

@J " Woayme RF LoRa 1 |
| 868 My |

I Moaynb RF Wireless d'
|

YHuBepcankHbIv BbIXOS
Tornyecknin Bbixoq,

vy

NFC-meTka A 368 A A
Barapes
Yy v
—| |y MepBUYHBLIN
% ;(3 npeobpa3oBarenb
.| |E pacxopa

Puc.2. CTpykTypHasa cxema pacxogomepa.

Pacxogomep YPCB-310 coctouT 13 nepBu4HOro npeobpasoBsartens
pacxoga (M) n BTOpn4HOro nameputenbHoOro npeobpasoBaTens.

MepBunyHbIN NpeobpasoBaTenb pacxoga npencraenseTr cobon ms-
MepUTENbHbIA Y4acTOK (OTAUTBIM U3 NnacTuka OoTpe3oK Tpydbl ¢ na-
Tpybkamn gns ycrtaHoBkm NMOA n dnaHuamm ans CTbIKOBKUM C TpyOo-
NPOBOAOM) C YCTAHOBMNEHHbIMM Ha Hem AByMs M3A (puc.A.1 MNpunoxe-
Husa A).

M3A paboTaloT B ABYX peXuMMax: U3NyyYeHus, Korga npuxoasaiimm
OT BTOPWUYHOro npeobpasoBaTtenst ANEeKTPUYECKUN UMNYMbCHbIA CUrHanN
npeobpasyeTca B ynbTpa3BykoBble konebaHus, n npuema, korga ynb-
Tpa3ByKkoBble konebaHus XuakocTn npeobpasytoTcs B COOTBETCTBYHO-
LLINM SMEKTPUYECKNIA CUTHAT.
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BTopnyHbIn nameputenbHbii NpeobpasoBaTenb COAEPXKUT MOoAyIb
06paboTkn, BbLIMONHALWMIA (PYHKUUN M3MEpUTENS U BblYUCIIMTENS, a
TaKke Moaynb uHamkaumn. Moaynb o6paboTkun ynpaBnseT aneKkTpoaky-
CTUYECKUM 30HAUpPOBaHUEM, obpabaTbiBaeT U3MepPUTENbHbIE CUTHASbI,
noctynatmowue ot MNI3A, a Takke BbINOMHAET BTOPUYHYO 06paboTKy m3-
MepuTenbHON MHpopmMaumm n obecneynBaeT XpaHeHue pes3ynbLTaToB
N3MepPEHNN.

BHewHne cBa3n pacxogomepa obecrneymBatoTcs C NOMOLLLIO UMe-
oLerocst Ha mogyne obpaboTkM yHMBEPCASIbHOMO U JIOrMYECKOro BbIXO-
A0B, a TakkKe ycTaHaBnuBaeMblX No 3aka3y B Moaysib 06paboTku Moay-
nen nocnepoaTenbHoro uMHTepdenca RS-485 unu mnHtepdenca M-
Bus, nnn moaynen 6ecnpoBogHbIX MHTepdencoB no craHgaptam WM-
Bus vnu LoRa.

N3mepuTtenbHas nHopmMmaunsa BbIBOAUTCS Ha rpamnyeckuin Xnako-
kpuctannuyeckun nHankatop (PKKW), pacnonoxeHHbIn Ha moayne uH-
avkaumn. XKKW  obecneumBaeT BbIBOO [ABYX CTPOK andaBuTHO-
umdpoBon nHopmaumm npn 16 cumBonax B CTPOKe. YnpaBreHne Bbi-
BOAOM MHOopMaLmm obecnevmBaeTcsi C MOMOLLbIO ONTUYECKOW KHOMKM,
pacnonoxeHHoOW Ha nuueson naHenu, pagom ¢ XKW. Kpome atoro, mo-
Aynb HOUKauMm KoMnnekTyeTca pagmotpaHcnoHgepom NFC.

HacTporika pacxogomepa nepeg BBOLOM B 3KCniyaTauuio OCy-
LLIECTBNSIETCA C NOMOLLbK nepcoHanbHoro komnbtotepa (MK) no uH-
Tepdency RS-485 unu ¢ nucnono3osaHmem agantepa USB-UART.

1.5.3. YpoBHUM gocTyna

1.5.3.1.

1.5.3.2.

B pacxogomepe npegycMoOTpeHbl TpU YPOBHS JOCTYNa K yCTaHOBOYHbLIM
1 KannbpoBOYHbLIM NapamMeTpam.

YpoBHW JoCTyna OTNM4alTCA COCTaBOM MHAMLMPYEMOW Ha OMc-
nnee uHopMaumnm, BO3MOXHOCTAMU MO WM3MEHEHUIO YCTAHOBOYHbIX,
KannbpoBOYHbLIX NapamMeTpoB pacxogomepa M o0bo3HayalTCa Kak pe-
xumbl PABOTA, CEPBNC n HACTPOWIKA.

HasHauyeHne pexnmoB:

HACTPOWKA — pe>xum HacTPOMKN 1 MOBEPKY;
CEPBWC — pexum noaroToBKM K aKCnyaTauum;
PABOTA — akcnnyaTaunoHHbIN PEXMUM (PEXUM NonNb3oBaTens).

Pexumbl oTnvyaloTcs ypoBHEM AOCTyna K MHGopMaL MM 1 BO3MOX-
HOCTSIMM MO U3MEHEHMIO YCTaHOBOYHbIX MapaMeTpoB pacxogomMmepa no
nHTepdgency RS-485.

HanGonbLummn Bo3amoxHocTamMu obnagaeT pexum HACTPOWMKA. B
3TOM pexuMme BO3MOXHa MoAUdUKaLKNa BCEX YCTAHOBOYHbIX NapameT-
poB. HanmeHbLLMMN BO3MOXHOCTAMM obnagaet pexum PABOTA.

MHguumpyembii Ha gucnnee Habop napameTpoB He 3aBUCUT OT
YCTaHOBMEHHOro pexunma paboThbl.

Pexum paboTbl 3agaeTcss KoMOMHaUMEn Hanuuusa / OTCYyTCTBUS 3aMbl-
KaHMs1 C MOMOLLbIO NepeMblYek KOHTaKTHbIX nap J1 n J2, pacnonoxeH-
HbIX Ha mogyne obpaboTkn (cm. puc.A.3 MNpunoxeHus A).

CooTtBeTcTBME KOMOMHAUMKA pexumam paboTbl NpuBEAEHO B
Tabn.5, rae « + » — HaNU4Me 3aMblKaHUSA KOHTAKTHOM Napbl, a « - » —
OTCYTCTBME 3aMblKaHUS.
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Tabnuua 5

KoHTakTHasa napa
Pexum paboThbl 1 12 HasHauyeHue pexuma
PABOTA - - JKcnnyaTtaums
CEPBI/Ip - + MogroToBKa K aKcnnyaTaumu
HACTPOWKA + - Hactponka

1.5.3.3. Pexxum PABOTA — aTO pexum akcnnyaTaumm pacxogoMmepa Ha obbek-

2.

a
6

B

3

1534

a

6

Te.
B pexvme PABOTA nonb3oBatesnb MMeeT BO3MOXHOCTb npocMart-
puBaTb AaHHbIE.
. o vHankaTopy: Tekywue gaTy n BpeMsi, 3Ha4YeHUs n3amepsemblx napa-
MeTpoB (06beMHoro pacxoga, 06beMOB, HAKOMSEHHLIX NPU NPAMOM U
obpaTHOM HanpasneHuy NOToKa, a Takke Ux anrebpanyeckon Cymmbl),
CTPOKY COCTOSIHUA HELUTaTHbIX CUTyauui 1 HOMep BepCUmM NporpamMmmMHo-
ro obecneyveHus (IMO).
Mo nHtepdencam RS-485, M-Bus nnm NFC:
) COOEPXXMMOE apXmMBOB U XXypHana cobbITui;
) KOH(purypaumoHHble napamMeTpbl: TEKyLLY AaTy U BpeMs, Xapakrepu-
CTVKW YHMBEPCarnbHOro 1 NOrm4yeckoro BbIXOO0B;
) napameTpbl paboThbi:

- Xapaktepuctukm obpaboTkm curHana (MeguaHHoe ycpegHeHue, apud-
MeTU4eckoe ycpeaHeHue 1 1.4.);

- napameTpbl CBA3N No UHTepdency RS-485;
- BUObl HEWTaTHbIX CUTYyaLNNA.
. Mo 6ecnpoBoaHbIM NHTEPdENCAM:

- no npoTokony Wireless M-Bus — TekyluMe AaHHble, HELWUTATHbIE CUTYya-
LUUKM 1M AaHHble nocrnegHen 3anmucn Meca4yHoro apxmBea;

- no npotokony LORaWAN — HakonneHHbIM 3a CyTkM 06beM B nutpax u
obLee Bpems paboThl.

. Pexxum CEPBUC — 310 pexxmm nogrotoBku pacxogomepa K akcnnyara-
LMK Ha oObekTe.
B pexume CEPBUC gononHuTenbHO (MO OTHOLLEHWUIO K PEXUMY
PABOTA) no nocnegosatenbsHoMy UHTepdency RS-485 Bo3MOXKHO:
) npocmaTpmBaThb:

- KOHdurypaumio mameputenbHoro yvactka (6asa, oceBasd 6asa, HOMU-
HanbHbLIN AnameTp);

- NapamMeTpbl HACTPOMKK Ha YNbTPa3BYKOBOW CUrHAnM;
- 3HaYEeHne CMeLLEeHUs HYNS U AononHUTENbHON 3aaepxkn Y3C.
) UBMEHSATD:

- napameTpbl cBA3N No mHTepdency RS-485 (ceteBon agpec npubopa,
ckopocTb obmeHa oT 1200 go 4800 bop);

- pexunmbl paboTbl U NapameTpbl YHUBEPCANbHOIO M NIOTMYECKOro BbIXO-
A0B;

- eAMHULLI U3MepeHusa pacxoaa (M3/4; n/MuH);

- NoKa3aHusa NPUBOPHLIX YaCoB;

- pexum nepexona NPUBOPHbLIX HAaCoB Ha «3MMHEE»/«eTHeE» BPEMS.
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B) perynuposaTtb koHTpacTHocTb KK, Bpemsi ero paboTbl n nepuog o6-

HOBIEHMS U3MEPUTENbHON MHpOPMaLINK;

r) 3anyckaTb npoueaypy pacyeta koadduumeHTa npeobpasoBaHns WUnu

BeCa nMnyribCa Anda yHnBepcalnbHOro BbiXxoaa,

) OBHYNATb HaKOMMEHHbIE 06BbEMbI U apXUBBI.

1.5.3.5.

B pexmume HACTPOWMKA BO3MOXHO npocmaTpvsBaTb M MOAMULIMPO-
BaTb BCe napameTpbl 6e3 UCKYeHMs.

Takke B pexxume HACTPOWKA no nocrnegosaTterisHOMy WHTep-
dency RS-485 moxeT npou3BOAUTLCA 3anucb B MamsATb 3aBOACKOMO
HoMmepa npudopa.

1.5.4. Pernctpauus pe3ynbtaToB paboThbl

154.1.

PesynbTaTbl UI3MEPEHUN U BbIYMCIIEHUI 3aMUCLIBAOTCS BO BHYTPEHHME
apXxmBbl: YaCOBOW, CYyTOYHbIN, MECSYHbIA, C FMyOMHON apXvMBOB, NpuBe-
AeHHon B n.1.2.5. [locTyn K apxmBaM OCYyLLECTBNAETCA NO UHTepden-
cam RS-485, M-Bus unu NFC. [JaHHble MeCAYHbIX apXMBOB AOCTYMHbI
Ans yteHus no nHtepdgency WM-Bus.

HacoBown, CyTOYHbIN U MECAYHbIVN apXMBbl ABIIAKOTCH LIUKITNYECKUMU
N UMEKT OAMHAKOBYIO CTPYKTYPY.

B kaxgon 3anmcu UKCUPYHOTCA 3HA4YeHUst crnefyowmnx napamet-
poB:
V+ — cymMmapHbIi 06beM npu NpPAMOM HanpasfeHUn NoToka 3a UHTep-
Ban apxusBupoBaHus, m3(n);

- V- — cyMMapHbIi 06bemM npu obpaTHOM HanpaBneHUn NoToKa 3a UHTep-

1.5.4.2.

Ban apxusBupoBaHus, m3(n);
HC — ko HewTaTHON cUTyaLuu;

Bpemsa HC — cymmapHoe Bpemsi, B Te4eHNE KOTOPOro He NMPOMCXOauUIo
HakonneHne o6bEMOB B apXUB;

BpeMsi HapaboTkn — BpeMsi HapaboTkM 3a UHTepBaI apXMBUPOBaHUS.

N3meHeHne pexuma paboTbl npubopa hrKCUpyeTcs B XKypHane pexu-
MOB, KOTOpPbIM MOXeT cogepxaTb o 1000 3anucen.

B kaxgou 3anucu xxypHana pexxumoB OUKCUPYETCS:

- MOPSAKOBbLIV HOMEP 3anuciy;
- HAaMMEHOBaHME YCTaHOBIIEHHOIO pexnma padoTtbl Npnbopa;
- AaTa 1 BPeMs YCTaHOBKM pexnma.

1.5.4.3.

Pacxogomep nmeeT 3alumLleHHbIN XypHan encTBuin nonb3oBartens. B
3TOM XypHarne UKCUPYITCH U3MEHEHUS BCEX NapameTpoB, 3a UCKIHO-
YeHMeM HaCTPOoeK MHTepdenca CBA3N U HACTPOEK MHAMKALUMK, a Takke
co3garTcsa 3anucu nNpu u3MeHeHun patbl/BpemeHn B npubope n npu
0OHOBNEHUN BCTPOEHHOIO NPOrpaMMHOro obecneveHums.

XKypHan gencteuin nonb3oBaTtens nveet rnyouHy go 4000 3anucen
N ABNAeTCA He nepesanucbiBaeMbiM. [1pn ero 3anonHeHun ganbHen-
Wwas MoamndurKauma HaCcTPOEYHbIX N KannbpoBOYHbLIX NapamMeTpoB (T.e.
BCEX, KPOME HaCTpPOEK CBA3N U UHAMKALUKN) CTAHOBUTCS HEBO3MOXHOM.
Mpwn nonbITke 3anucu no npotokony ModBus npubop Bo3spallaeT koa 4
(«Owmnbka goctynar).
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3anucb B XypHane Oe/CTBUA MNONb3oBaTens uUMeeT crieayroLlimmn

dopmar:

- BpeMs omkcaumm cobbiTusa No BCTPOEHHbLIM YacaM pearibHOro BpeMeHU
B UNIX-cbopmaTe ¢ TOYHOCTBLIO 4O CEKyHAbI;

- ngeHTnumkaTtop moanunpyemoro napameTpa;
- 3Ha4YeHne napamMeTpa nepes U3MeHeHnewM;
- 3Ha4YeHWe napamMeTpa nocre N3MeHeHus.

3anucn xypHana cobbITU OOCTYMNHbI NS YTEHUS MO MPOTOKOIY
ModBus B ntobom pexume paboTbl Npudopa C NOMOLbI CEPBUCHOMN
nporpammbl «YTeHne xypHanos npubopay.

1.5.5. BbiBOoA nHhopmauum
1.5.5.1. J)Knakokpmuctannmieckmm MHaMKaTop
MepeyeHb NapameTpoB, KOTOPblE€ BbLIBOASATCA Ha MHOMKATOP pac-

Xxogomepa, npveeaeH B Tabn.6.

Tabnuua 6
O6o3Ha- En. nameperus Kon-Bo 3HaKoB MHAMKaLUN
HanmeHoBaHve napameTtpa
yeHune (cbopmar) uenas yactb | Apo6H. YyacTb
Bpemsa | Tekyuiee Bpems = XX:XX
Oata |Tekywas gata XX XX. XX
0 Tekyllee 3HayeHne o6 beMHOro pac- eI, NIMUH 10 4 4
X04a C y4eTOM HanpaBneHusi NOToKa
Vet O6bEm npsAmMoro notoka (HapacTta- e, 1 109 4
FOLMM UTOroM)
V- O6bem obpaTHOro NoToKa e, 1 109 4
(HapacTalrLnM UTOrom)
SV CymMmapHbIn 06bem e, 109 4
(HapacTalrLnM UTOrom)
HC CtpokacoctosgHma | —m—————
Tp O6Lwee Bpems HapaboTku XXX: XX y:m 3 2
T6 Bpemsi 6e3aBapunHon paboThl XXX:XX y:m 3 2
K1 X XXXXXX
P1 KannbpoBo4Hbie -XXXXXXX 1 6
K2 KoahpuumeHTbl XXOXXXX
P2 X XXXXXX
no Howmep Bepcun NO XX XX XX XX
CRC |KoHTponbHasa cymma MO 0xA8D9

NMPUMEYAHUA:

1. 3HauyeHune pacxoga npy obpaTHOM HanpasfeHUN NOTOKa, a Takke OTpU-
LaTenbHble 3HaYEeHMUs1 CyMMapHoOro oobema n obbema obpaTHOro noTo-
Ka MHOMLMPYHOTCSA CO 3HAaKOM MUHYC.
2. CymmapHbii 06bem onpeaensieTcs Kak cymma o6beMoB, HaKOMMEHHbIX
npu NpamMoM (NONIOXNTENBHOM) U 0bpaTHOM (OTpULATENBHOM) Hanpae-
NEeHNsIX NOTOKa, C Y4€TOM 3HakKa HarnpaBrieHUs NoTokKa.
3. MepenonHeHue cyeTyMKoB HacTynaeT, ecrin V > 2x10° m3. Mocne nepe-
NONMHEHNS CHETUYMKA MHAMKALMS NPOLOMKAETCH C HYNEBOro 3HaYeHUS.
B pexxumax CEPBUC n HACTPOWMKA vHOMKATOP BKMIOYEH NOCTO-
sHHO. B pexxnme PABOTA vHAMKauus BKITHOYAETCH MO HaXaTM KHOMKM
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N BbIKIIOMaEeTCH nocre nocrnegHero HaxaTus Ha Hee Yepes MHTepsarn,
3agaBaembin B none Bpems paboTbl, Ha Bknagke «CepBuc» npunoxe-
HUa «MoHutop YPCB-311».
lMepeknioyeHne MHAMKaUMK napamMeTpoB, NpUBEAEHHbIX B Tabn.6,
NPOU3BOAUTCS MO KOMbLY C NOMOLLLIO NocrnegoBaTenbHbIX HAaXaTUn Ha
KHOMKY, pacrnofoXeHHY Ha nuueBon naHenu npubopa.
NMPUMEYAHUE. Ncnonb3oBaHWe OMNTUYECKOM KHOMKU UMeEEeT crie-
ayowme ocobeHHOCTU:
KHoOMka paboTaeT «MenneHHO», T.e. ee KacaHue OO0SMKHO AnuTbca Go-
nee 1 c;
- KHOMKa cpabaTbiBaeT npu OTpbIBe NanbLa.

1.5.5.2. UHTepdpenc RS-485

MocnepoBaTenbHbln MHTEpdenc RS-485 nossondeT cuyMTbiBaTb
N3MEPUTESIbHYIO, apXMBHYH, YCTAHOBOYHYIO U OMArHOCTUYECKYID WH-
dhopmauuio, MoandumunpoBaTb YCTaHOBOYHbIE napameTpbl. IHTepdenc
RS-485 noppepxuBaet npotokon ModBus (RTU ModBus n ASCII
ModBus), NpuvHATBIN B KayecTBe CTaHAApTHOro B npubopax upMbl
«B3net».

NHTepdenc RS-485 obecneuvnBaeTt cBA3b No kabeno B rpynne u3
HECKOSbKMX abOHEHTOB, OAHUM M3 KOTOpPbIX MOXeT ObITb MK, npu gnuvHe
NMNHUK cBA3K OO0 25 M.

MogkntoyeHne agantepa cotoson cea3nm ACCB-030 k nHtepdency
OAMHOYHOro Npmubopa unu K NMHUM CBA3M rpynnbl NpMbopoB JaeT BO3-
MOXHOCTb NnepeaasaTb MHPOPMALMIO MO KaHany COTOBOW CBA3U, B TOM
yucne u B IHTepHeT.

Mcnonb3yst kaHan COTOBOM CBSA3NM MOXHO Ha 6ase nporpamMHOro
komnnekca «B3JIET CI1» opraHuM3oBbiBaTb ANCNETYEPCKYO CeTb ANA
MHOMMX OAMHOYHbLIX U rPynn NpUBOPOB Kak OOHOTUMHBLIX, TaK U pasHO-
TUMNHBIX NO HA3HAYEHUIO.

[Mpu BbINyCcKe U3 NPOM3BOACTBA B pacxogoMep 3anuncbiBaeTca ce-
TeBon agpec — 1. Ncnonbsya nepekntoyatenim SK1 n SK2 Ha moayne
nHTepdgernica (cMm. puc.A.3), MOXXHO U3MEHUTb ceTeBOW aapec npubopa
B COOTBETCTBUM C Tabn.7.

Tabnuua 7
[MonoxeHwe nepeknvaTenemn CeTenoii anpec
SK1 SK2
1 2 2
2 1 3
1 1 4

Mpn yctaHoBke oBOMX MepekntoyaTenen B MOMNOXEHUE 2 MO WH-
Tepdency MOXHO yCcTaHOBUTL Ntobon ceTeBon agpec npmubopa (ot 1 oo
255).

CkopocTb obmeHa no uHTepdency RS-485 n npoyne napameTpbi
CBSI3U YCTaHaBMMBAKOTCA NPOrPaMMHO.

1.5.5.3. HTepdenc M-Bus

NHTepdenc M-Bus cooTtBeTctByeT ctaHgapty EH 13757. UHTep-
drenc No3BOSISET CYNTLIBATL U3MEPEHHbIE AaHHbIE, TaKUe KaK: TEKYLLUN
pacxod, HakommeHHble npsMor, ObpaTHbIn U CyMMapHbii O06beMbl,
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Bpems HapaboTKM, a Takke Hanumume HewTaTHbIX CUTyauui Nog Home-
pamn 1...3 (cm. Tabn.11).

Mo ymonyaHuio B pacxogomepe yCTaHOBIMEHbl ceTeBOM agpec — 1,
ckopocTb obmeHa — 2400 6oa. lNMoagknoveHne mHTepdenca npounsBo-
ANTCA No ABYM NpoBOAaAM, NOMAPHOCTb NOAKMOYEHUS He BaxkHa. CKo-
pocTb 06meHa no nHtepdency M-Bus yctaHaBnmBaeTcs NporpaMmmHo.

BHUMAHMUE! Hedonycmumo anekmponumaHue pacxooomepa
u M-Bus modema om 0OHO20 UCMOYHUKa NUMaHusl.

1.5.5.4. RF-nHTepenc no npotokony Wireless M-Bus

RF-uHTepdenc no npotokony Wireless M-Bus cooTBeTcTBYyET
ctaHgapty EH 13757-4. NHuTepdenic no3sonseT nepegasatb TeKyLine
N3MEepEeHHble AaHHble, 3anncu O HewTaTHbIX CUTYyaunsax U AaHHble No-
cnefHen 3anucy MeCs]MHOro apxvBa Ha npuemMHoe YCTPOMCTBO (aaan-
Tep USB-WM-Bus, koHueHTpaTop ACIO-050 u T.1.).

B npubope peanusoBaH pexum T1: pacxogomep paboTaeT TOSMbKO
Ha nepepavy 6e3 3anpocoB OT ycTponcTBa cbopa AaHHbIX. [Nepuogny-
HOCTb nepeaayvn — 16 cekyHa, Hecywasa Yactota — 868 MI'y,

B kaxxgon nocbinke nepegaetca Wireless M-Bus naeHtudukartop,
B KOTOpPbIA BXOOUT CEPUWHbLIA HOMEpP pacxogomepa, Nno KOTOpOoMy
onpegensieTcs, oT Kakoro npubopa ydeta (OT Kakoro notpebutens /
aboHeHTa) NonyyeHbl aHHbIe.

1.5.5.5. RF-nHtepdemnc no npotokony LoRaWAN
RF-nHTepgenc no npotokony LoRaWAN c ycTaHOBEHHOW nNepuo-
AWNYHOCTLIO OTNpaBnseT gaHHble Ha 6a30Byt0 CcTaHUMo (cnocob akTu-
Baums npmbopa — ABP) B yactoTHOM gmanasoHe RU868 (864).
lMepenaya gaHHbIX OCYLLECTBNAETCA TenerpammMmon oguH pas B CyT-
KN N COOEPXMUT CrieayoLLyo nHdopmauuio:
- YHUKanbHbIM HoMep pacxogomepa (DevEUI — cm. Tabn.9);
- HAKOMJIEHHbIN 3a CYyTKN 06BbEM B NUTpax;
- obuee Bpems paboTbl pacxogomepa;
- Bpemsi paboTtbl 6e3 ownboK.

CTpykTypa Tenerpammbl npueBeaeHa B Tabn.8. Pasmep nepenasa-
eMblIX B Tenierpamme AaHHbIX — 47 6anT.

Tabnuua 8. Ctpyktypa LoRa-tenerpammsl

BanT 3Ha4yeHue MpnmeyaHue
[0:1] 16 6uT, uenoe MHKpEMEHTNPYEMBIN HOMEP NEPEAABAEMOro nakeTa
[2:3] 0x36* Tun nogkntodeHHoro npmbopa — YPCB-310
[4:11] 64 ouT, uenoe CepuinHbI HOMEp NOAKITHYEHHOro Npmubopa
[12] 0x01* KonnyecTBo nakeToB, Ha koTopbie ObIn1 pa3duT nepenaBae-
MbIl apXvB
[13] 0x00* MHpaekc yacTu apxmBa, Ha KoTopble OH Obin pasburt
[14] OxFF* Tun apxmBa: 0 — yacoBon, 1 — CYTOUHbLIN, 2 — MECSIHHbIN,
255 — TekyLume nokasaHus
[15] 0x04* DIF 6awnT, 32 ouT, uenoe
[16] 0x6D* VIF 6anT, Tekyllee Bpems B CEKyHOax
[17:20] | Tekyuiee Bpemsi Mopspok 6anT — obpaTHbIN
[21] 32 6uT, uenoe Tekyuiee Bpems, C
[22] 0Ox07 * DIF 6awnT, 64 6uT, uenoe
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MpopgonxeHue Tabnuubl 8.

BanT 3Ha4yeHue MpumeyaHue
[23:30] 64 6uT, uenoe Ob6bem, n
[31] 0x04* DIF 6anT, 32 ouT, uenoe
[32] 0x20* VIF 6anT, Bpems paboThl, C
[33:36] 32 6uT, uenoe Obwee BpemMst HApaboTkn, ¢
[37] 0x04* DIF 6anT, 32 ouT, uenoe
[38] 0x24* VIF 6anT, Bpemsa paboTtbl 6e3 ownboK, ¢
[39:42] 32 6uT, uenoe Bpems pabotbl 6€3 owmnbok, ¢
[43] 0x02* DIF 6anT, 16 6uT, Luenoe
[44] OxFD* VIF 6anT, jononHuTensbHbli donar
[45] Ox17* VIFE 6anT, dpnar owmbok
[46:47] 16 6uT, uenoe ButoBoe none HC, ana YCPB-310 — 1 6ant

* - 3HayeHne B hex-6arnTax MKCcMpoBaHO U OOMHAKOBO AN BCEX Mpu-
6opos YPCB-310.

Tenerpamma coctout mn3 3aronoska [0:14] (15 6anTt) n obnactu
AaHHbIX [15:47] (33 Gawnta). MNMopsagok cnefoBaHus 6anT 3aronoBka —
big-endian (MSB first). NMopsgok cnegoBaHuss 6ant obnactM AaHHbIX
(o6bem, BpemeHa paboThl) — little-endian (LSB first). Cnncok napamet-
poB, obecrneymBaroLMX HAaCTPONKY CBA3WN npubopa ¢ 6a3oBon CTaHUm-
en, npueedeH B Tabn.9. 3Ha4yeHMs faHHbIX NapamMeTPoB yKasbiBalOTCS B
nacnopTte pacxogomepa.

Tabnuua 9. Cnucok napameTpoB HACTPOMUKN CBA3MN

MapameTp OnucaHue

End-device address (devAddr) cepuinHbin Homep YPCB-310 (B hex).

Application session key (AppSKey) | 67676767676767676767676767676767

Network session key (NwkSKey) 68686868686868686868686868686868

End-device identifier (DevEUI) FFFFFFFF + cepuiiHbin Homep YPCB-310 (B hex)

End-device class A

1.5.5.6. TpaHcnoHaep 6nuxHero paguyca genctasna NFC

Pacxopgomep ocHawaetca NFC-meTkouW, ycTaHaBnMBaeMon Ha Mo-
ayne vHAWKaumm, 4to No3BONSAeT MPOM3BOAUTL CHUTbIBAHUE TEKYLLUX
NM3MepPEHHbIX 3HAaYeHUN pacxofa U HacTpoeyYHoU UHdopMauuK, Ona Ye-
ro Heobxoamm cmapTtdoH Ha 6ase Android, nogoepXxuBarLMA TEXHO-
nornto KoMmyHukaumm 6nvxkHero nons (NFC).

MporpammHoe obecneveHne «Monutop YPCB-311» ansa onepauu-
OHHOM cuctembl Android npumeHumo ans pacxogomepa YPCB-310 u
AOCTYMNHO Ha cante www.vzljot.ru. NogpobHoe onucaHne ncnonbL3oBa-
Husa TexHonornn NFC ansa ceasu ¢ npubopom npmBeaeHo B pasgene 6
HaCTOSILLEro pyKoBOACTBA NO 3KCnnyaTauuu.

1.5.5.7. YHuBepcanbHbIN BbIXOS,

Pacxogomep nmeeT ranbBaHUYeCKN He pa3Bsi3aHHbIN YHMBEpPCarib-
HbI BbIXOA, KOTOPbI MOXeT paboTaTb B YACTOTHOM, UMMYSIbCHOM W
NOrMYeCcKoOM pexmmax.

HasHayeHnsa yHuBepcanbHOro BbIXO4A, PeXUMbl paboTbl, napa-
MEeTpbl BbIXOAHbLIX CUrHarnoB, a Takke OTKMIOYeHWe Bbixoda 3afaroTcs
NporpaMMHbIMU yCTaHOBKaMn. BO3MOXHble 3HayeHuUs YCTaHOBOK AN
pasnu4YHbIX pexmnmoB paboTbl NpuBeaeHbl B Tabn.B.4 MNMpunoxeHus B.
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Cxema OKOHEYHOro Kackaga Bbixoga v onucaHue ero paboTtbl npu-
BeAeHbl B [punoxeHuu b.

€ B 4acToTHOM pexume paboTbl HA OTKPLITHIA BbIXOA BbloaeTcs
UMMynbCHasi NocneaoBaTesNlbHOCTbL TUNa «MeaHap», YactoTa crefoBa-
HUS KOTOPOW MpOnopUMOHarnbHa TeKyleMy 3HadyeHuo pacxoga. Bos-
MOXHO MacwTabupoBaHne paboTbl YAaCTOTHOrO BbIXod4a MNyTeEM Mpo-
rPaMMHON YCTaHOBKM 3HA4Ye€HUs MaKCMMarbHOM 4acToTbl paboTbl Bbl-
xoga MakcumanbHas 4acTtoTta, nnbo koadduumeHTa npeobpasosa-
HUsa Bbixoga Koadp. npeobpa3oBaHuA, a Takke HWKHEro U BepxHero
NoporoBbIX 3Ha4YeHun pacxoga HumxHum nopor Q 1 BepxHun nopor Q,
COOTBETCTBYIOLNX YacToTe crnegoBaHusa 0 'y n MakcMmanbHOM YacTo-
Te COOTBETCTBEHHO. MakcnmanbHO BO3MOXHOE 3HayeHue napameTpa
MakcumanbHas yactota — 1000 'y B pexxume HACTPOWVKA 1 10 'y B
pexunmax PABOTA n CEPBUC.

MapameTp ABapuiiHas YyactoTa — 4YacToTa creoBaHuUs UMMYIbC-
HoWn nocrnegoBaTtenbHocTK (He 6onee 10 y), koTopas ByaeTt hopmmpo-
BaTbCA Ha BbIXOOEe B Cryvae, ecnv U3MEepeHHOe 3HayeHue pacxoga
npesblWwaeT 3HavyeHne Qmax ANa gaHHoro DN pacxogomepa. 3agaHHoe
3HayeHue napameTpa ABapuMHas 4yacToTa A0S/DKHO ObiTb HE MEHbLUE
3aflaHHOro 3HaveHus napameTpa MakcumanbHas 4actoTta. [ns oT-
KIToYEeHUa PyHKUUN popMUPOBaHNA Ha BbIXOOE aBapUWHOM 4acToThbl
HeobxoaQMMo 3afaThb 3Ha4YeHne napameTpa ABapuMHasa YacToTa, paB-
Hoe O I'u,.

€ B vMnynbcHoM pexunme paboTbl Ha OTKPbITbIA BbIXO4 KaXayto
CEKyHOY BblaaeTcsi nadka MMNyrbCOB, KONMMYECTBO KOTOPbLIX C y4eTOM
napametpa Bec nmnynbca COOTBETCTBYET 3HAYeHUO obbema, nsme-
pPeHHOMY 3a npeablayLlyo cekyHay. MakcumanbHO BO3MOXHas YyactoTa
cnegoBaHnAa UMMyIbCOB B Nadvke tuna «meangp» — 1000 My B pexnme
HACTPOWKA 1 10 'y B pexumax PABOTA n CEPBUC.

€ [ins npaBunbHoM paboTbl YyHMBEpPCAnbHOMO BbiXoda B pacxodo-
Mepe npegycMoTpeHa npouegypa aBTOMaTUYECKOro pacyerta napa-
meTpa Koadp. npeobpaszoBaHma (Mmn/m3) B YacTOTHOM pexume U na-
pameTpa Bec nmnynbca (M3/Mn) B UMNYNbCHOM pexume.

Pacuetr napametpa Koad. npeobpaszoBaHusa npoms3BoauTCs no
3a[aHHbIM nornb3oBaTenem 3HavyeHnaM napameTpos HmxHuM nopor Q,
BepxHun nopor Q n MakcumanbHasa 4vacToTa, pacdeT napameTtpa
Bec mmnynbca — no 3agaHHbIM 3HadeHnam BepxHuin nopor Q u lNe-
pvoa nMmnynbca B JManasoHe:

- oT 1 4o 1000 mc — ansa pexxuma HACTPOWKA;

- oT 100 go 1000 mc — ana pexumos PABOTA n CEPBUC.

€ B nornyeckom pexvme Ha BbIXOAE HANMM4MKo coObITUSE (MK ero
onpeneneHHoMy COCTOSHWMIO) COOTBETCTBYET OOUH YPOBEHb 3NEKTPU-
4YeCKOro curHana Ha BbIXxoge, a OTCYTCTBUIO COBbITUS (UM MHOMY ero
COCTOSHUIO) — APYrOW YPOBEHb CUrHana.

MporpaMmmHO Ans Bbixoga B nobom pexume paboTbl YCTaHOBKOM
3HaveHns Bbicokun vnn Hu3kum 3agaetcsa akTMBHbIN YPOBEHb CUrHa-
na (AKTMBHbIA YypOBEHb), T.€. YPOBEHb CUrHana, COOTBETCTBYHOLLUN
Hanuumo mmnynbca (cobbiTna). AnekTpuyecke napameTpbl YPOBHEN
curHana ykasatbl B [NpunoxeHuu b.
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BHUMAHMUE! lpu pabome pacxodomepa 8 cocmaee merio-
cyemyukoe «B3JIET TCP-M» pekomeHdyemcsi ucrosib308amb UM-
nynbCHbIU pexxum pabombi yHU8epcasibHO20 8bIX00a.

Mpwn BbiNycKe U3 Npon3BOACTBa YCTAaHABMMBAKOTCS TUMOBbIE 3HAaYe-
HUSA NapamMeTpoB paboTbl YHMBEPCANbHOMO BbIXOA4A: TUM — UMMYSIbCHbIN,
pexum paboTbl — NACCMBHLIN, BEC MMNynbca — B 3aBUCUMOCTM OT DN
pacxogomMepa B COOTBETCTBUK € Tabn.2.

1.5.5.8. Jlornyecknn Bbixop,

Pacxo,u,omep MMeeT rajibBaHM4eCkKn He paSBFI3aHHbII7I NOrMyecknin
BbIxo4d. Pexunmbl pa6OTbI, napamMmeTpbl N SNTEKTPUHECKUNE XapPaKTEPUCTU-
K1 JTOrM4eCKoro Bbixoada aHal1orm4Hbl peXxXuMmam paGOTbI, napamMmeTpam un
SNEKTPUYHECKUM XapaKTepUCTkamMm yHMBEPCAllbHOIo BbiXoda B Jiornye-
CKOM peXxunme.

1.6. KOHCTpyKUMA pacxogomepa

1.6.1.

1.6.2.

1.6.3.

1.6.4.

1.6.5.

MepBUYHbIN NpeobpasoBaTernb pacxoda U BTOPUYHLIM M3MEPUTENBbHbIN
npeobpasoBaTtenb COCTaBMAKT €4VHYH KOHCTPYKLMIO pacxogomMepa
(c™m. puc.A.1 MpunoxeHna A).

N3meputenbHbin ydactok (AY) nepsuyHoro npeobpasoBatens u
Kopnyc BTOPUYHOro npeobpasoBaTtens C KpbIWKON N3roToBIEHbI U3 Bbl-
cokonpoyHoro nnactnka PA66-GF30. Ha Topuax WY ycraHoBneHbl
donaHubl ANs1 CTLIKOBKM C OTBETHbIMU donaHuamu Tpybonposoaa.
Mcnonbayemble B pacxogomepe BpesHble [MOA umerT umnuHapude-
ckyto cpbopmy, B Topue N3A HaxoanTca nsnyyatowiasa niockoCcTb B BUAE
aucka. NpeobpasoBaTtenu ycTaHaBnMBalOTCA B M3MEPUTENbHbIA Yy4a-
CTOK Takmm obpasom, 4To nany4varoLas nrockocTb NMN3A KOHTaKTUpyeT C
KOHTpONMpyeMou XnakocTbto. MNoctaBnsiemble B coctase [ MN3A pac-
cymTaHbl Ha gasnexHue 0o 1,6 Mlla.

M3A n BTOpUYHBbIA NpeobpasoBaTeflb COEQUHATCA Mexay cobon Ka-
0enamu cBA3U, CKPbITbIMU BHYTPW Kopnyca.

MnaTta moaynst o6paboTkn pasmelLiaeTca B Koprnyce BTOPUYHOMO npe-
obpasoBartens, a nnaTa Moaynsa MHAMKaUUN C UHOMKATOPOM, KHOMKOM M
NFC-uHTepgencom — B npo3payHon kpbiwke Bl (nuueBon naHenn).

BBog nHTepgencHoro kabens ocyllecTBnsieTcss Yepes kabenbHbIN
repmMoBBOZ Tunopasmepa Pg7, pacnofioXeHHbIM B HUXHEW 4acTu BTO-
pU4HOro npeobpasoBaTens, U NpeaHasHa4YeHHbIn Ona kabensa Kpyrnoro
cevyeHust HapyXHbiM guameTtpom ot 3,0 4o 6,5 mm.

BHewHun Bng pacxogomepa MOXET OTnu4aTbCs OT NPUBELEHHOrNO B
MpunoxeHnn A 6e3 M3MEHEHUA IKCMNyaTauMOHHbIX U METponornye-
CKMX XapaKTEPUCTUK.

21

A BsaeT



1.7. MapkupoBKa u nrioMmbupoBaHue

1.7.1. MapkupoBka Ha nuueBon naHenu Bl cogepxuTt o6o3HayeHne n Hamme-

1.7.2.

1.7.3.

HOBaHWe pacxogoMepa, TOBapHbIN 3HAK M3roTOBUTENdA, 3HaK YyTBep-
XOEHUS Tuna cpeactBa uM3MepeHusi. Kpome 3TOro, Ha OTAenbHbIX
LWMNbANKaAX MapkMpyeTcsl MakcumarnbHad TemnepaTtypa u3MepsaemMon
XNOKOCTN, HanpsxeHne nutaHna n tmnopasmep (DN) pacxogomepa.

Ha nsameputenbHoM y4vacTke ¢ ob6oux cTOpoH kopnyca Bl nuTbe-
BbIM cnocobom 0603Ha4YeHO «MpsAMOEe» HanpaBfieHMe MNoToka B BUAE
TPeyrofibHMKOB, HanpaBSieHHbIX BEPLUMHAMU MO NOTOKY.

[Mocne noeepkn pacxogomepa nNomMobupyeTcsl KOHTaKTHas napa paspe-
lWeHna moaudrKkaumm KanubpoBOYHbLIX NapameTpoB. Takke niomébu-
PYIOTCA BUWHTbl KpEenmeHusa 3aluTHOro 3akpaHa moayns obpaboTku
nnombon 3aBoaa-n3roToBUTENS.

KoHTakTHas napa paspelueHuns mogmdukaummm cepBUCHbIX NapamMeTpoB
MOXeT 6bITb onnoMbupoBaHa nocne npoBefeHusl MycKoHanagouYHbIX
paboT.

Kpome TOro, ons 3awuTbl OT HECAHKLMOHNPOBAHHOIO A0CTyna npu
TPaHCNOPTMPOBKE, XPaHEHUN UK AKCnyaTaumm MoxeT ObITb Onfom-
OvpoBaHa Kpbllka BTOPUYHOro npeobpasoBatens ABYyMsi HaBECHbIMMU
nnombamu.
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2. ICTNONb30OBAHUE NO HASHAYEHUIO

21. 3KCI1.I1yaTaL|MOHHbIe orpaHunyeHus

2.1.1. 3KCI'IJ'IyaTaUMFI pacxogomMepa OOoJKHa npon3BognTbCA B YCITOBUAX BO3-

21.2.

2.1.3.

2.1.4.

2.1.5.

2.1.6.

2.1.7.

AEeNCTBYOLWMNX (PakTOPOB U NapamMeTpoB KOHTPONMPYyeMOW cpenbl, He
NpeBbILAoLWNX AOMNYCTUMbIX 3HAYEHUI, OFOBOPEHHbIX B JKCMyaTaum-
OHHOWN JOKYMEHTaLUN.

Pacxogomep MOXeT ycTaHaBNMBaATbCS B BEPTUKambHbIN, rOPU3OHTasb-
HbIN U HaKNOHHbLIN Tpy6onposoA.

ToyHas n HagexHasa pabota pacxogomepa obecnevmBaeTcd Npu Bbl-
nonHeHun B mecte yctaHoBku Ml cnegyowmx ycrnosuin:

AaBneHne XMOKOCTM B TpyOonNpoBode M peXnmMbl ero aKkcnnyaTtawumm uc-
KnoyarT razoobpasoBaHune u/unm ckonneHue rasa (sosgyxa);
BHYTpeHHMI 00beM LY B npouecce paboTbl 4ormkeH ObiTb BECb 3anors-
HEeH XXNOKOCTbHO;

yyacTkm TpybonpoBoga [0 pacxogomepa He [LOMKHbl coaepkaTb
YCTPOWCTB MMM 3MEMEHTOB KOHCTPYKUMW, BbI3bIBAOLWMX WU3MEHEHME
CTPYKTYpbl MOTOKA XNOKOCTW.

Tun n coctaB KOHTPONMPYEMOWN XNOKOCTU (HanuumMe M KOHUEeHTpauus
B3BeCEeN, NOCTOPOHHUX XNOKOCTEN U T.MN.), PEXUM paboTbl U COCTOSIHNE
TpybonpoBoaa He LOMMKHbI NPUBOAUTL K MOSIBIIEHUIO KOPPO3UU U/nnu
OTNOXEHUN, BRAMAOLWMX Ha paboTOCNOCOOBHOCTL U METPONiornyeckme
XapaKTePUCTUKN pacxogomepa.

MoHTax pacxogomepa Ha 00bekTe AOMKEH ObiTb BbINOSIHEH B COOTBET-
CTBMM C pasgeniom « MoHTax pacxogomepa» HacTosLWEro pykoBoacTBa.
MonHuesawmTta obbekTa pasmeLleHmnss npudopa, BbINONIHEHHAs B COOT-
BeTCTBUM C «MHCTpYyKUMEN NO YCTPOUCTBY MOSTHUE3ALLMTLI 30aHUN, CO-
OPY>KEHUN N NPOMBILLNEHHbIX KOMMYHMKauuny CO153-34.21.122-2003,
npegoxpaHsieT npmbop OT BbIXOA4A M3 CTPOSI MPU HANMYMM MOSTHUEBBLIX
paspsiaos.

TpeboBaHus K ycrnoBusiM 3JKcnnyataumm n BbIGOpy MecTa MOHTaxa,
npuBeLEHHbIE B HACTOSALWEN 3SKCMNyaTauMoHHOM AOKYMEHTaUun, yyn-
TbiBAlOT Hanbonee TUNMYHblE PaKToOpbl, BAUAOLWME Ha paboTy pacxo-
aomepa.

Ha obbekTe akcnnyataumm MOryT CyLeCcTBOBaTb UM BO3HUKHYTbL B
npouecce ero akcnnyartauun daktopbl, He noggarolimecs npeasapu-
TENbHOMY MPOrHO3y, OLEHKE UK MPOBEPKE U KOTOPblE NPpOn3BOAUTENDb
He MOr y4ecTb npu paspaboTke.

B cnyyae nposiBneHus nogobHbIX akTopoB cnefyeT YCTPaHUTb KX
UM HaNWTM MHOE MECTO JKchnyatauuwn, rae gaHHble dakTopbl OTCYT-
CTBYIOT UM HE OKa3bIBAKT BNAHUA Ha paboTy nsgenus.
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2.2. Mepbl 6e30onacHoCTU

2.2.1. K pabote c pacxogomepom gonyckaeTrcs obcnyXuBarLwmi nepcoHarn,
N3YYMBLUMIW OJOKYMEHTALUMIO Ha n3genve.

2.2.2. Npwn paboTte ¢ pacxogomepom A0SMkHbI cobntogatbcs «lpaBuna TexHU-
YeckoM JKcnnyaTaumm 3NeKTPOyCTaHOBOK noTpebutenen» n «MexoT-
pacnesble npasuna no oxpaHe Tpyda (MNpasuna 6e3onacHocTn) npu
aKcnnyaTaumm aneKTpoyCTaHOBOKY.

2.2.3. Mpu npoBegeHnn paboT C pacxogoMepoM OnacHbIMU hakTopamu siB-
naTCs:

- faBneHue B Tpybonposoae (ao 1,6 Mla);
- Agpyrve onacHble (bakTopbl, CBs3aHHble C nNpodunemM n cneumdukon
obbekTa, rae akcnnyaTmpyeTcs pacxogomep.

2.2.4. Tpun obHapyXeHUn BHELIHNX NoBpexaeHun npubopa nnun kabenen cea-
31 cnegyeTt OTKYUTL NPUBOP 4O BbISCHEHUSA CNeuManncToMm BO3MOX-
HOCTU JarnbHenLwWen sKcnnyatauuu.

2.2.5. B npouecce paboT Nno MOHTaxy, NyCKOHanagke uim peMOHTY pacxoo-
Mepa 3anpeLlaeTcs:

- MPOM3BOAUTbL MOAKMIOYEHUSA K pacxogoMepy, NEPEKITYEHNST PEXMMOB
paboTbl NPY BKITKOYEHHOM NUTAHWUW;

- NpoOM3BOOUTbL AEMOHTaX pacxogomepa u3 Tpybonposoga OO0 MOSHOMoO
CHATUSA OaBnNeHWsa Ha yvacTke TpybonpoBoaa, rae npomssoasTcs pabo-
Thl;

- MCMNOMb30BaTb 3MeKTPonpubopbl N INEKTPOMHCTPYMEHTLI Be3 NoAKmMo-
YeHUs UX KOPNYCOB K MarncTpanu 3almMTHOro 3a3eMrieHuns, a Takke uc-
Nnonb30BaTb NepeyYnCrieHHble YCTPOMCTBA B HEMCNPABHOM COCTOSHUM.
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3. MOHTAX PACXOOOMEPA

3.1. TpaHcnopTUpoBKa

TpaHcnopTupoBKa pacxogomMepa K MeCTy MOHTa)a [OSbKHa Ocy-
LLIEeCTBNATLCA B 3aBOACKOMN Tape.

[Mocne TpaHCNOPTUPOBKM pacxogoMepa K MecTy YCTaHOBKU Mpu OT-
puuatensHon TemnepaType U BHECEHUS ero B NomMeLleHne C MosroXu-
TenbHOW TemnepaTypon Bo nsbexaHue KoHgeHcauuu Brarm Heobxoam-
MO BblgepXaTb pacxogoMep B ynakoBke He MeHee 3-X 4YacoB.

Mpu pacnakoBke pacxogomMepa NPOBEPUTb €ro KOMMIIEKTHOCTb B
COOTBETCTBUM C NACNopTOM Ha AaHHbIA Npubdop.

3.2. TpeboBaHUA NO ycTaHOBKe pacxoaomepa

3.2.1. Ina MoHTaxa npubopa Ha o0bekTe HeobxoaAMMOo Hanmyme cBobogHOro
y4acTka Ha TpybonpoBoge ANns yCTaHOBKM pacxogomMepa.
B mecte yctaHoBku MMM gormkHbl cobnogaTtbeca cnegyowme ycno-
BUSA:
- QaBrieHne XnOKoCcTU U pexmnmbl aKcnnyatauyum TpybonpoBoga MCKNo-
YaloT razoobpasoBaHune n/unu ckonsneHue rasa (Bosgyxa);

- BHYTpeHHUn obbem MMl B npouecce paboTbl JOmMKeH ObITb BECb 3anor-
HEH XWOKOCTbIO;

- OTCYTCTBYIOT, MO0 MUHMMarbHbI NyfbCauun U 3aBUXPEHUS XKUAKOCTH.
MM gonyckaeTca MOHTUPOBATbL B rOPU3OHTalbHbIA, BEPTUKaSbHbLIN
U1 HaknNoHHbIN Tpybonpoeoa (puc.3). Mpu atom MMM (M3A) He SOMKHbI
pacnonaraTbCs B CaMOM BEpXHEW TO4YKe y4vacTka Tpybonposoaa.

HaunbGonee nogxogsuiee Mecto Ansg MOHTaXa npu HanU4Mm — BOCXo4s-
LWnin, IMBO HUXKHMIA yYacTok TpybonpoBoaa.

Puc.3. PekomeHayemble mecta yctaHoBKkuU [l pacxogomepa.

NMPUMEYAHME. B cnyyae HEBO3MOXHOCTU YCTaHOBKW pacxono-
Mepa B PeEKOMeHOyeMblX MecTax AonyckaeTcs MOHTax npubopa B
BepxHen Touyke Tpybonposoaa. Npun aTom Heobxoanma ycTaHOBKA BO3-
AYLHOro KnanaHa (BO34yxOOTBOAYMKA) B TOYKE, HaxXo4ALEeNcs Bblle
BEpPXHeW TOYKM NPOTOYHOM YacTu pacxogomMmepa, Hanpumep, B pacLuum-
peHumn Tpybonposoaa.

BHUMAHMUE! Heob6xodumo cnedumb 3a UCNPasHOCMbIO 803-
dywHoz20 KnanaHa. KoppekmHas paboma pacxodomepa 803MOXHa
moJibKO nNpu omcymcmeuu 8o30yxa eHympu rnpomo4yHoul Yacmu.
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3.2.2. Pa3HOCTb BHYTPEHHUX OMaMeTpoB TpybonpoBoaa M U3MEPUTENBHOIO
ydacTka NN B MmecTax CTbIKOBKM He JormkHa npesbiwaTtb 0,05-DN.

3.2.3. NMpwn yctaHoske [l Ha TpybonpoBoa, pekomeHayeTca pacnonaratb ero
Takum obpasom, 4Tobbl NpogonbHas nnockocTb MNMAA (nnockocTb, Npo-
xogswasa depes napy NSA Bgonb ocu TpybonpoBoga) cocrtasnsna ¢
BepTuKanbto yron f = 45°-90° (puc.4).

Puc.4. PekomeHayemble nonoxeHus NMNIA npu yctaHOBKe pacxoaomepa.

3.3. TpeboBaHuA K ANMHE NPAMOSIMHENHbIX Y4aCTKOB

3.3.1. ins HopmanbHoM paboTbl pacxogomepa 4o n nocne N3A AomkHbl ObITb
NPAMOSIMHENHbIE y4acTku TpybonpoBoda COOTBETCTBYHOLLEN LMNHbI C
DN, paBHbim DN NN, MuHMManbHble 3Ha4eHUs OTHOCUTENBbHOM ONNHbI
NPAMOSIMHENHbIX Y4aCTKOB OS5 Pa3nnyHbiX BUAOB rMapaBfiMyecKkmx co-
npoTMBNeHnn npueeaeHbl B Tabn.l".1 MNpunoxeHnsa I

[OnvHa npamonunHenHoro ydactka L (MMm) onpegensietca no dgop-
myne:

L=N-DN,
rae N — oTHocuTenbHaa AfivHa, BblpaXeHHas konudyectBoM DN u yka-
3aHHas B Tabn.l.1;
DN — HOMuHanbHbIM anameTp (111, mm.

BHUMAHMUE! lNpu usmepeHuu pacxoda pesepcusHO20 Momoka
M3A siensiromcs nepebiMuU MO0 MOMOKY U OIUHbI MPSIMOJIUHEUHbIX
y4yacmkoe OOJIKHbI onpeodesisimbCsi, UCX0051 U3 3MoO20 [O0JIoXKe-
Hus.

Ecnn Ha obbekTe MOHTaxa He obecneymBaloTCca OfVHbBI NPSAMONN-
HEMHbIX Y4aCTKOB, YKa3aHHble B [1punoxeHuu [, TO BO3MOXHO NpoBe-
AeHne obcnenoBaHus obbekTa Ans pa3paboTku MHOMBUAYANbHON Me-
TOAWKN BbINOSIHEHNUST U3MEPEHUA C Yy4eTOM OCOBEHHOCTEN [aHHOro
obbekTa.

3.3.2. AnNvHbl NPSMONUHENHbIX Y4aCcTKOB AN rMapaBfinM4eckoro conpoTusne-
HUSA Bnga «TepmonpeobpasoBaTesib CONPOTMBIEHNS B 3aLMUTHOW MUfb-
3e» onpeaensTcs No ABYM MOCMEAHUMM CTpokam Tabnuy npunoxe-
Husa [ (oNs 3arnyweHHOn Bpe3ku) Npu BbIMNOMHEHUM YKa3aHHOro B Tab-
nMuax COOTHOLLEHMS:

D:/ Ds > 0,1,
roe Dy — anameTp 3almMTHOM MIb3bl TEPMOCONPOTUBIIEHNSA, MM,
Ds — BHYTPEHHUN AnameTp Tpybonpoeoaa, MMm.
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3.3.3.

3.3.4.

3.4.
3.4.1.

3.4.2.

3.4.3.

Ecnu BbinonHaeTca cooTtHoweHne Dy / Ds< 0,1, TO Tepmonpeobpa-
30BaTesflb MOXHO HE paccMaTpmBaTh Kak rmapaBrnyeckoe conpoTuene-
Hue.

Cyxarollee ycTponCTBO Buaa «auadparma» mnm «conno BeHTypu», a
Takke nobasn 3agBukka OTHOCATCA K BUAY rmapaBnn4ecKoro conpoTme-
nexHuns, obosHayeHHoro B Tabnuuax MNMpunoxeHna [N kak perynupytoLas
3aBWXKKa.

Mpu ycTaHoBKke B TpybonpoBoAa nepen nepBuYHbIM NpeobpasoBatenem
ctpyesbinpamutens (MNpunoxeHue [1) BO3MOXHO COKpalleHWe OSIMHbI
nNpsMONMHENHoro yvacTtka Ha Bxoge [l go asyx pas.

MoHTax Ha TpybonpoBoa

Mepen Havyanom paboT Ha TpybonpoBoae B MeCTe YyCTaHOBKM pacxono-
Mepa y4yacTku Tpyb, KOTOpble MOTYT OTKIOHUTLCA OT COOCHOIO MosoXe-
HUSA Nocne paspesaHnsa TpybonpoBoaa, cneayeT 3akpenuTb XOMyTamu K
HenoaBMXXHbIM Onopam.

BHUMAHMUE! [lleped MoHmMaxxom pacxodomMepa Heobxoo0umo
c/umb XXUuOKOCMb U nepeKkpbimb y4Yacmok mpybonpoeoda, Ha
Komopom 6ydym npoeolumbcsi MOHMaXKHbIe pabomabil.

B BbIGpaHHOM MecTe 0CBOGOXAEHHOIO OT XXMAKOCTM TpybonpoBoaa Bbl-
pe3aeTcs y4acTOK HeoOXoaMMOWM ONUHbI, K KOHLaM TpyO npuBapuBatoT-
Csl OTBETHbIE (bnaHLbl cOOTBETCTBYHOLLEro AnameTtpa. Ceapka naHues
C TpybonpoBOAOM A0SMKHA ocyllecTBnATbCA B cootBeTcTBum ¢ TOCT
16037 «CoeanHeHUs cBapHble CTanbHbIX TpybonpoBoaosy. [pu aTom
AomkHa obecnevmBaTbCsl COOCHOCTb WM NapannenbHOCTb MIOCKOCTEN
donaHueB, Mexay KotopbiMu ycTaHasnmsaeTcs [l pacxogomepa.
Pacxogomep ycrtaHaBnuBaeTca B TpybonpoBoA, Npv 9TOM Hanpasne-
Hue cTpenku Ha [l gofmKHO coBnagaTtbh C HanpaBneHMeM NoToka Mim
NPSMbIM HanpaBfeHMeEM 151 PEBEPCUBHOIO NoTOKa.

CTblkn mexgy hnaHuamm repMeTUsnpytoTCs C NMOMOLLbIO NMPOKNa-
AOK, pnaHubl cTarmBatoTes 6ontamu.

BHUMAHMUE! lNMpu monmaxe KATETOPUYECKU 3ATPELYAET-
CsA 6pocamb pacxodomep usiu HaHOCUMb MO HeMy yodapbl. dmo
MoO)Xem npueecmu K 8biIxo0y U3 CMmpOsi yCMaHOBJIEHHbIX 8 HeM
l13A unu BIl.

KATETOPUYECKN 3AIIPELAETCSA pemonTupoBaTtb [MOA wu3
MOHTaXHbIX NaTpyOKOB.
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3.5. dneKkTpoMOHTax pacxogomepa

3.5.1. B kauyecTtBe kabens cBA3M pekoMeHAYeTCa UCMNoNb3oBaTb kabenb Kpyr-
noro cevenunsa tuna, MKB3B, KMM unu KCIBIT ¢ HapyXHbIM guameT-
pom ot 3,0 fo 6,5 mm.

3.5.2. lpoknagka kabensa BHewHux cBasen (Bl — BHewHwe ycTponcTtsa)
AO0SMKHa ObITb BbIMOSHEHA C Y4ETOM YCMOBWUA 3KCnnyaTaumm pacxono-
Mepa.

3.5.3. He pekomeHayeTcst n3bbITOYHYO YacTb kabernst cBopavmBaTth KosbLaMM.

3.5.4. Kabenb BHELLUHUX CBS3EN MO BO3MOXXHOCTU KpenuTtcs K cTteHe. [Ans 3a-

LLNTBI OT MeXaHN4YeCKNX NoBpEXOEHUN pekoMmeHayeTcsa kabenb pasme-

laTb B MeTann4yeckon unm nnactmkosomn Tpybe (pykase).

HE [OMYCKAETCA npoknagbiBaTb CUrHasNbHbIM Kabenb BHELHUX
cBs3en B6nM3n cunoBbix Lenen. Npu HanMunum anekTpoMarHUTHbIX No-
MeX BbICOKOrO YPOBHSA (Hanpumep, OT TUPUCTOPHOro perynsitopa) ka-
Oenb cnenyeTt yknagbiBaTb B 3a3eMIIEHHbIA CTanbHOM MeTansnopykas
unu Tpyoy.

BHUMAHMUE! Ons obecnevyeHusi 3asieJIeHHOU cmerneHu 3auwju-
mbl pacxodomepa |P67 npu npoeedeHUU MOHMaXHbIX pabom
Heo6x00uMo ebinosiHeHuUe caedyrouwux mpeboeaHul:

YNAOTHUTEND Ha ThbISTbHOM CTOPOHE nuueBor naHenu Bl gormkeH 6biTb

YNCTBIM U HENOBPEXAEHHbIM;

nepen yctaHOBKOW NULEBOW NaHenu Ha kopnyc Bl npoBepuTb, 4TOOLI

YyANoTHUTENb pasMellancs B npegHasHa4YeHHOM NSl Hero KosibLeBOM

nasy paBHOMeEpPHO 6e3 HaTsXXeHU U BbICTYMNOB, @ TakkKe He Bblinagan

npu nepesopadYnBaHum nuueson naHenu. [lonyckaetca ans dukcayum

YANOTHUTENS UCMNOMNb30BaTb CUNTMKOHOBLIN repMeTHK,;

nvuesas naHenb Bl nocne yctaHOBKM JOMKHA ObITb HAOEXHO 3aTAHY-

Ta BUHTaMU;

ynnoTHsaLWas rarka kabenbHoro BBoAa oSmkHa ObiTb HAZ4EXHO 3aTs-

HyTa;

€Cnun He ncnonb3dyeTtcsa kabenb nHTepdenca, B KabenbHbi BBOA, A0STK-

Ha ObITb YCTaHOBEHA 3arnyLuka.

Ana ncknioYeHnss BO3MOXHOCTU NonagaHnsa KanawLlen BoAbl Unu
KoHOeHcaTa BHYTpb Bl yepe3 kabenbHbii BBO4 HEOGXOAUMMO, YTOOLI
CUrHanbHbIn Kabenb obpasoBbiBan HMcnagawwy U-obpasHyto neTno
B BEPTUKANbHON NIIockocTu (puc.5).

Puc.5. ®opmupoBaHme U-o6pa3HOM NeTnu CUrHanbHOro Kkabens.
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BHUMAHME! W3zomoeumens HE HECET IAPAHTUWHbIX

OBA3ATEJIbCTB npu HesebinonHeHuu mpeboeaHuti no obecrneye-
HUo 3asiesieHHOU cmeneHu 3awumsbl U npu obHapy)xeHuu npome-

4Yek yepe3 KabesibHbIU 8800.

3.6. [leMoHTaxX pacxogomepa
Mpn gemoHTaxe pacxogomepa Heobxoanmo:
- NepPeKpbITb Nogavy XUAKOCTU, ybeanTbCca B NOIHOM OTCYTCTBUM AaBne-

HUSA B Tpy6onpoBoae 1 CRUTb XUAKOCTb;
- 0TCOeaMHUTb noaxoasawmm k Bl kabenb cBsA3w;
- AEMOHTUPOBATb pacxo4omep.
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4. BBO[ B 3KCIINTYATALNUIO

4.1. HacTtpouka nepen paboTton

4.1.1. HacTtpouka pacxogomepa un cintbiBaHne aaHHbIX B pexunmax PABOTA n
CEPBWNC Bo3amMoOxHa no nocrnegoBaTesisHOMY MHTepPdENCy C NOMOLLbIO
cepBuCHoro npunoxenust «Monutop YPCB-311», BXoasiLLero B coctaB
nporpamMmmbl «YHMBEPCanbHbIA NPOCMOTPLUMKY M UCMOMb3yeMoe Takke
n ana pacxogomepa YPCB-310. YcCTaHOBOYHbIA (hani nporpaMmbl
MOXHO 3arpy3umTb C camta www.vzljot.ru unmM ¢ Komnakt-gucka (npwm
Hann4nmn) N3 KOMNEKTa NOCTaBKMN.

Mporpamma «YHuBeEpCanbHbIM NPOCMOTPLUMK» paboTocnocobHa
nog ynpasneHnemMm onepaumoHHbix cuctem Windows XP (Vista, Win-
dows 7, Windows 8, Windows 10). ina yctaHoBku nporpammbl Ha MK
HeobXxo0AMMO 3anyCTUTb YCTaHOBOYHbINA hanin U crneaoBaTth yKasaHUsM,
NosIBNSIOLLMMCS Ha 3KpaHe MOHUTOPA.

4.1.2. MNepepn Havyanom paboTbl cnegyet coeamHUTb kabenem RS-BbIxod pac-
XxogoMepa u nocnefoBaTtenbHbI MOPT KOMMblOTEPA (Yepe3 aganTtep
curHanoB RS-232/RS-485), nnbo USB-nopT koMnbloTepa (Yepel agan-
Tep curHanoB USB-RS-232/RS-485).

MepeBecTtun pacxogomep B pexum CEPBUC, ycTtaHOBUB NepeMbIYKY
Ha COOTBETCTBYIOLLYIO KOHTaKTHyt0 napy. Ha komnbioTepe 3anycTuTb
dann YPCB-311 Bep. 78.00.20.XX.vpr (nanka ..\ Program Files \
Vzljot \ UBViewerProjects \ Projects \). Ha akpaHe MOHUTOpa nosiBuTCS
CTpOKa MeHI0 «YHuBepcarnbHbl NMPOCMOTPLUMK» WU OKHO MPUITOXEHUSA
«MoHuTtop YPCB-311» (puc.6).

2 ] -lof x|

! b oy [Fomoncoas swgun |Koramris senomems yorown
Cncresmmne § Cepenc | HacTpoiixa Y3C | Mameperatn | CocTomsme | Apnosgst | MapaneTpel Nporpamses | |
J
Pexsr nputopa [PABOTA
Cepuanui worep. |0
Cevesne HocTpofxu nputsopa Texywee spema w para
Cereson anpec i 'l", 1 \‘n ,“O '(,-VQ‘:V);}

Cropocts oSeens | 4800 ~|

Puc.6. Bua meHo «YHuBepcanbHbIW NPOCMOTPLUNK» U OKHA MPUNOXKEHUS
«MoHuTop YPCB-311».

OkoHHbIN nHTepdenc npunoxenuns «MoHutop YPCB-311» coctouT
N3 cemMn BKNagoK, pasgeneHHbIXx no yHKUMoHansHoMy npusHaky. Co-
AepXxaHune BKNadoK 3aBUCUT OT pexuma paboTtbl npubopa. Pexnm pa-
00Tbl onpegensieTca aBToMaTU4ecku npu yctaHosneHun ceasu MK ¢
pacxo4oMepOM.

[na HacTpoKrkn napameTpoB coeguMHEHMS HEOOX0AMMO NepenTn Ha
BKnagky «[llapameTpbl nporpaMmmbl» M HaXaTb KHOMKY «Hactpowka co-

foA

W > .
eovHeHusay», nubo HaxaTb kHonky [ ¥ (PepaktupoBaHuMe CBOWCTB CO-
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eQuHeHnss ¢ npubopom) B NEBOM BEPXHEM Yriy OKHA MNPUMOXEHUs
(pwnc.6).
B nosiBuBLIMMCA OKHEe «MeHeaxep HacTpoek» (pUc.7) yCTaHOBUT:

- TN nHTepdgenca ana coeguHeHns («Boibop TpaHcnopTa: RS-485»);
- Homep COM-nopTa lNK, K KOTOpOMY NOAKITHOYEH adanTep CUrHarnoB.;
- CKOpOCTb 06MmeHa aaHHbIMK (4800 6uT/C).

” — —_—
Meregxep HacTpoex E

Beiop TpaHcnopra: |RS485 L]
Mapamerpe! TpAHCNOPTa
!| | COM-nopr COM10 v| OxuaaHue oteera, mc |2m0 |

CropocTb o6mena, 6ur/c |4300 ,I KonuyecTeo nosTopos |5
Baltroesit Talimayr, Mc |20
[~ WUcnonssosars DCOM
WMa yaanesHoro KomneloTepa: l

.................................

oK Mpumenurs Ormena

.....................................

r

Puc.7. Bug okHa «MeHepxep HacTpoekK».

[na yctaHOBNeHuWsa cBA3n C pacxoaomMepom Heobxo4MMO HaxaTb

KHOMKY " (OTKpbITb KaHan CBA3M) B NEBOM BEPXHEM YIIy OKHa Mnpwu-
noxexus (puc.6). Mpu yaayHom 3aBepLUeHMN onepauun B CTPOKe, pac-

NONOXXEeHHON npasee KHOIMKU , OOIKHbI MOSABUTLCA COOBLLEeHUS:
«KaHnan cBsaun OTKPbIT» U «KomaHga BbInonHeHa ycnewHo». I'IpM 3TOM

KHoOmMKa " W3MEHUT BUA Ha (3akpbITb KaHan cBA3n). A B OKHe npu-
noxeHus éyget otobpaxaTbca Bknagka «CuctemHsie» (puc.8).

1753 Morurop YPCB-311 3. ESRECE

¢ ~4 |Kawancessomper  [78.00.20.08 {Koearaa eoinormens yenewno
[Cucrenmeie | cepaic | Hactpoiika Y3C | Mamepei | Cocrosmme | Apxreet | Napamerpet nporpanme: |
Mpouurarts

Pexum nputopa: ICEPBMC
CepuitHuit HoMep: l1234557

CeTteBwe HACTPOAKU NpUGOpa Texkyuee Bpema u nara .
TaprT I
CeTesoii anpec: I] _QIJ 16/06/14 16:29: d I

CropocTb o6MeHa: |4800 ]' i] 3anucars CUCTeMHOE BPeMA l
PexuM nepesoaa  |HeT nepescga v d

O6HYNUTL apxussl : :]' _‘l__l
OBHYNUTL O6BEMB |~ :]' _“__J

Puc.8. Bua Bknagkm «CucteMHblie» nocne yctaHoBneHus casu MK ¢ pac-
X0A0MepomMm.
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Ha Bknagke «CucTeMHble» BO3MOXHa KOppeKumss npubopHOro
BPEMEHU, HACTPONKa napamMeTpoB CBSA3M NO MHTepdency, obHyneHne
apxvMBoB U 0OBbEMOB, a TakkKe YCTaHOBKa pexuma nepexoga Ha «3vMm-
Heex»/«neTHee» BpeMsi.
4.1.3. Ha Bknagke «CepBuc» (punc.9) BO3MOXHa HacTpomka napameTpoB 06-
paboTkm Y3C, ycTaHOBKa 3Ha4Y€HUs1 KOHTPACTHOCTU U BpeMeHn paboTbl
YKKW, BbIGOP pasmepHOCTM N3MepsieMoro pacxoaa.

r ™

b |KaHan CEASH OTRPBT |?8.DD.2D.DS |KDMaHD.a BEIMOAHEHS YCMEWHD

Cucremusle  Cepeuc l Hacrpoiika YSC] |r'13MEFIEHMH] CocrosiHue ] Apxuam] NapaMeTpbl nporpammm]

MpounTaTe MNapaMeTpu MHAUKATOPA:
Men. ycpeaHexue ?| d | Bpems unepuun. c |10 d KoHTpacTtHocTe 28
Apud. ycpeaHenuwe |25 d | Otceuka nyna, m3pu |0.057 d Mepuoa o6Hoen., c |1

15

bucTpas yctaHoeka |Brn. ~ o Bpema paGoTw, C
O7c. ycr., %Qmax 5 o PazmMepHocTe M3fuac

e e |

HHHEEpCANEHEIR BEXOA l Norvueckuria BbIXD.D.l

MpouuTaTe

Tun BeIX0Oa
" OTKAKYEH

" Norvueckui Bec uMnyneca, m3jumn |0,002500 d OBwem

. & Mo Mogynw

* 1AMAY Nk CHEIR ~ x
Mepuog MMAyneca, mc (100 Mparoi

" HacToTHeIR

J " OBpaTHEIR
AKTUEHBIR UpOEEHS BepxHui nopor G, M3/ |35.000 o "
® "Huaruid" PacueT seca MMNYNLCa |... - d 4

" "BricokMi"

MapameTpel l

Tt

I

Puc.9. Bupa Bknagkm «CepBucy.

[nsi u3aMeHeHns Tekyllero 3HavyeHust napameTpa HeobxoaMmo B
COOTBETCTBYHOLLEM Mofie HabpaTb C KnaBuMaTypbl YMCIIOBOE MMM yCTa-
HOBUTb W3 BbINafaloLLero crvcka CUMMBOSIbHOE 3HA4YeHuMe U HaxaTb

KHOI'IKy.

[ns nepexoda K HAaCTPOeYHbIM NapameTpam paboTbl YHUBEpcanb-
HOro BbIXxoAa HeobXoOUMMO Ha [AOMONHUTENbHOW BKNagke «YHUBEp-

carnbHbIA BbIXO4» YCTAHOBUTb riaXokK ® 5 CTpOKe, coaepxaiien
HaMMeHoBaHue pexnma paboTbl Bbixoaga (puc.10).
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HHMBEpCANEHEIR BRXOL | Noruueckuii Bbl)(D.Ell

MpoduTars |

—Tun BexoOa
 OTknodeH

= Moruuyeckuil
£ LMy b CHBIEA
& YacToTHEIR

AKTUEHEIR YOOEEHE |
o

© "Huzrmi
& "BricokiHi”

B

MaparmeaTpel I
MakcuManeHas yacToTa, [ |1D Facxon
H il & [o Mogynw
AEBapuMiiHas dacToTa, My I'ID d | " Mpsroi
 QEpaTHBIEA
HeskHuA nopor O, M3y ID,DDD d | b

_ 4 |

BepxHumid nopor G, M3/ I?E,DDD d |
Kosd. npecEpazoeaH1d, HMN/M3 |4BD,DDD d |

PacueT KoahdHUMeHTa

a) YaCTOTHbIN PEXnUM

YHUBEPCAaNEHLIM BEXOA | Moruyeckuil Bblxon]

MpoynTarte

—Tun BbIXOAS:
" OTKAKYEH
" florueckui

& VIMNYNbCHBIN
" YacToTHbIN

—AKTUEHBIM UPOEEHb
 "Huzkuir"
& "BLICOKWIA"

4

BepxHui nopor Q, M3/u I?S,EIDU
d |

Terywas yactoTa, [y, ID,EIDD CrapTt | Eramn |
MapameTpel I
Bec umnynsca, M3Mmn IU,UEIZUB3 ~OBwem
2 ! —‘u & o Moaynwo
Mepuog uMnyneca, mc (100 d | " MpamMok
" OBpaTHbINA
R
R

©) MMNYNbCHBIA PEXUM
YHuMBEpCANsHEIH BEXOA ] Noruyeckui suxml

MpoynTaTe |

TN BbixOOA:

" OTKAK4EH

@ fordueckuin

" MMnynbeHei

" YacToTHLIA
AKTUBHEIA YpOBEHE
& "Hizkmi"

" "Bhicokmit"

B |

MareHeHUe coCTOAHKA NpM: |

® OfpaTHOE HANPAENEHKE NOTOKa

" Her4Y3c

" MNpeBsWeHHe MAKCHMANEHOTD PacXoas
" NMiwsas HC

" Hu3koe HanpRxeHWe BaTapeu

ﬂ

" Hanu41e BEHEWHErD NMTAHMA

B) NMOIMMYECKUIN PEXMUM

Puc.10. HactpoeuHble napamMeTpbl ANA pa3HbIX PeXUMOB paboTbl yHUBep-

canbHOro Bbixoga

HacTpoeyHble napameTpbl paboTbl NOrMYEcKoro Bbixoda coaep-
XaTcs Ha [ononHWUTEenbHOM Bknadke «JlorMvyeckuin BbIXOA», KOTOpas

MMeeT TaKoW e Buf, Kak nokasaH Ha puc.10B.

33
S E57eT



4.1.4. Ha Bknagke «M3amepeHus» (puc.11) nocne Haxatumsa Ha kHonky «CtapT»
BO3MOXEH NPOCMOTP TEKYLUMX 3HA4YEHUIN U3MepsieMbIX NapamMeTpoB.

E h_ﬂonwm;m—!ll sepcns

28 4 [Fanan consm okper

78002008

|Komarian ewnanrens ucnewss

| __con |

HamepaeMmbie IHAYSHHA HakonneHHbie IHaANEHHA

Pacxon CymMmapHbii o0bem

0.0000 37y [0.000 nimmn | [36.946 M3 |36945.72 .

CropocTb NOTOKA. M/c O6bem +

0.0000 36.966 M3 [36965.98

CropocTe ¥3C. mic O6bem -

oo 0.020 M3 [20.21 n
O6wee Bpema HapatoTKW. YMC
Bpems GesaBapuiHOW paloThl, YMC

Puc.11. Bua Bknagkn «MamepeHus».

4.1.5. TekyLlee COCTOsiHME pacxogomepa (Hannume / OTCYTCTBUE HELUTATHbIX
cuUTyauun) nHguuupyetcs Ha Bknagke « CoCTosiHMe» nocrne HaxaTtus Ha
kHonky «CTtapT» (puc.12).

=] Mor : (E=SECR X
ooy 2831 o A, = - =
x % [Kanan CBA3U OTKPLIT |78,00A20.08 IKomwe BbIN0AHEHA YCNEWHO

Cucremusle | Cepeic | Hacrpoiika Y3C | Mamepenus CocTosHme |Apxusu[ MapameTpe! nporpamis |

| cropr | |

HewTaTHbie ciTyaumun

(O Annapatsas HescpasHOCTb

© Huzkoe Hanpskenne b6atapen

© Her y3c

) Texywmii pacxon NpeBbiWaeT MaKCHMANbHDI

(O Npesblenne BepxHEro NOpora no pacxoay, AKCKPETHbIN Bbixod 1

© NpuHKerne HIDKHEro NOPOra No pacxoy, AHCKPETHBbIi Bbixod 1

Puc.12. Bug Bknagkm «CoctosiHMe».

4.1.6. Anga cuMTbiBaHWS apXMBHbIX JAaHHbIX HEO6XOOMMO NepenTn Ha BKMaaKy
«ApxuBbl» (puc.13), BbibpaTb BUA apxmBa (4acoOBOW, CYTOYHbIA NN Me-
CSIYHbIN), yCTaHOBUTb Tpebyembin MHTepBan B nonsx «[Jata» n «Bpe-
MS» U HaXkaTb KHOMKY «[MpoynTtaTb».
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2 4 [Feanconniompen {78.002009 |Kosara senomens yonewo
} Cm:remue! Cepuuc| Hacrpoixa vx! muepeuun! Cocrosmme Apxieul inapwpu npotpawm|
'l-ocoooil- Cyrowui] Mecauws‘«J XKypran pex-moo‘{

fara or: |r16.06v2014 - no: [16.06.2014 - NpouTaTy CONpaNMTY 30GHD.... J
Bpemn or: [16:00:00 >t uo:[ls:OO:OO wied
[AM NOAYWeH

M Busomme 33mmon ¢ owwbxamn

vesd  lvea  [uc [a0ewa HC [aoesn ravatiord
116/06/14 16:58:50 0,000000  0,000000  00000000000001000  0:0:30  0:0:30
16/06/14 17:44:59 0,000000  0,000000  00000000000001000  0:43:57  0:43:57

Puc.13. Bua Bknagkm «ApxXuBbI».

ApxuBHble AaHHble ByayT npeAcTaBneHbl B BUAe Tabnuubl, kaxaas
CTPOKa KOTOPOW eCTb OTAeNbHas apxvMBHasi 3anucb. Takke apXMBHble
[AaHHble MOryT ObITb COXpaHeHbl B daiin Ha xecTkoM aucke MK nocne
HakaTusi KHOMKM « COXpaHUTb apXmBy.

4.1.7. Ha Bknagke «[lapameTtpbl nporpammbl» (puc.14) BbINONHAETCA

HacTponKka napamMeTpoB CBA3WM pacxogoMepa, NOAKIHYaeMoro K ceTu
npubopos no nHtepdency RS-485.

r T — o B
[= MonuTop YPCB-311 sepcus 3.1 ‘ ' — E@g
o —
w4~y |Karancessuorkper 78001015 | Komaraa esnonmena ycnewno

. Cucremnuel Cepsucl Hacrpolika Y3C| VI3MepeHuﬂ| Cocrommel Apxusei | MapaMeTpel NporpamHbl |

Bepcus moHuTopa: 3.1

HacTtpoika coeauHeHus... |

YCTaHOBUTE/Pa30pBaTs CORAUHEHUE I

MapameTpel NporpamMmel
Aapec npuGopa

OxunaHue oTBeTa, MC 1000

il

Yucno nonuiTok 3anpoca |2

Puc.14. Bua Bknagku «lMapameTpbl nporpamMmmbiy.

4.1.8. MNMapameTpbl, HauUMpyemMble Ha Bknagke «Hactpornka Y3C», He po-
CTYNHbI 4na pegaktupoBaHus B pexumax CEPBUC n PABOTA.

4.1.9. MNocne 3aBepLUEHNS HACTPOMKN pacxogomepa HeobxoamMmo:

- 3aKpbITb KaHan cBsa3n npubopa c MK, HaxaB Ha KHOMKY B J1IEBOM
BEpPXHeM yriy okHa npunoxeHuns «Monutop YPCB-311» (puc.14);

- 3aKpbITb OKHO NpunoxeHnsa «Monutop YPCB-311» 1 CTPOKY MEHIO YHU-
BepcaribHOro NMPOCMOTPLLMKA;
- nepeBecTu npmnbop B pexum PABOTA: CHATb NEePEMbIYKY C KOHTaKTHOM

napbl paspelleHns mMogudurkauum cepBUCHbIX NapamMeTpoB. KoHTakT-
Hyl0 napy onnomMbupoBaTsb.
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4.2. [lyckoHanaago4Hble paboTbl

4.21.

4.2.2.

4.2.3.

4.2.4.

MyckoHanago4vHble paboTbl BLINOMHATCA NPeacTaBUTENAMU OpraHu-
3auMu, MMelLen npaBo Ha NpoBeAeHMe YKasaHHbIX paboT, nmbo
npeacTaBUTENSMN NpeanpuUsaTUS-U3roToBUTENS.

lMocne okoH4YaHus paboT NoO MOHTaXy pacxogomepa, TpybonpoBoa 3a-
NOSTHAETCA M3MepPSAeMONn XKUAKOCTbIO. [loagkntovaetca Gatapesa pacxo-
Aomepa, NpouM3BOAUTCA MOAKMYEHNE pacxogomMepa K KOMMAbHTepy U
HacTpomnka pacxogomMepa B COOTBETCTBMM C yKasaHusMmu pasgena 4.1
HacTtoswero P3.

Pacxogomep npu nepBOM BKMHOYEHUM UM MOCNe ANUTenbHOro nepe-
pbiBa B paboTe rotoB K aKCnnyarauum nocne:

30-MUHYTHOM NpoMbIBKKM 1T NOTOKOM XMOKOCTMU;

30-MUHYTHOro Nporpesa pacxogomepa.

Mpu BBOAE pacxogoMepa B SKCnyaTauuio Heobxoanmo NpoBeEpPUThb:
NpaBWbHOCTbL MOAKIIOYEHUST pacxogomMepa M B3auMOLEWCTBYIOLLENO
ob6opyaoBaHMs B COOTBETCTBUM C BbIOPAHHOW CXEMOW COeOMHEHMUS U
NOOKMOYEHNS;

NpaBWbHOCTb 3a4aHHbIX PEXUMOB paboTbl yHMBEPCAIIbHOMO 1 Nornye-
CKOro BbIXOOB pacxogomepa.

lMocne npoBefeHnss NycKOHanNago4HbIX paboT Ans 3awuTbl OT He-
CaHKLMOHMPOBAHHOIO 4OCTyNa B NpoLuecce aKcnayatauum MoxeT ObiTb
onnombuposaH kopnyc BIT.

BHUMAHMUE! U3zzomoeumesnib He Hecem 2apaHMuliHbIX 06si-
3amesibcme 8 OMHOWeHUuU pacxodomMmepa, ¥y KOmopo2o K MOMEH-
my eeo0da e 3Kcrnyamauyur ucmekso 6 mecsiuee ¢ 0ambi npooda-
Xu.

4.3. MNopsapok paboTbl

BBegeHHbIM B aKcnnyaTauumio pacxogomep paboTtaeT HenpepbiBHO
B aBTOMaTU4eCKOM pexnme. CunTbiBaHME TeKyLMX 3HaYEeHUn nameps-
eMbIX NapamMeTpoB MOXeT ocyuwecTBnaTbea nnbo ¢ KK pacxogome-
pa, nmbo no nocnepoBatesnbHbiM MHTEpdencam RS-485, M-Bus, RF-
nHTepdgericam no npotokonam Wireless M-Bus, LoORaWAN wunu nHtep-
dency NFC.
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5. METOOUKA NMOBEPKH

Pacxogomepbl «B3JIET MP» npoxoasT nepBUYHYKO MOBEPKY Mpu
BbIMNyCKe U3 NPOM3BOACTBA, Nepuoanyeckne — npu akcnnyataumun. lo-
Bepka Npomn3BOANTCS B COOTBETCTBMU C HACTOSALWEN METOOUKOW NoBep-
Kn, yteepxgeHHoun Nl CU BHUUP.

Me>xnoBepoyHbIN MHTepBan — 4 roga.

5.1. Onepauun npoBepKu

rpaMmHOro obecneyeHuns

. OnpefeneHvie NorpeLLHoOCTH pacxomo- 574 + +
mMepa npu nosepke MeTOLOM Hero-
CPEACTBEHHOTO CNINYEHUS

5.1.1. MNpu npoBegeHUM NOBEPKN AOSMKHbI ObITb BbIMOMIHEHLI ONepauuun, yka-
3aHHble B Tabn.10.
Ta6bnuua 10
MyHKT Onepauuu, NpoBoANMbIE MPK
HaumeHoBaHune onepau,vl|7| OOKyMeHTa no OaHHOM Buae noBepku
noBepke nepBuyHasa nepuogunyeckas
1. BHewHun ocMoTp 5.7.1 + +
2. OnpoboBaHue pacxogomepa 5.7.2 + +
3. MNogTeepxxaeHne CooTBETCTBUS MPO- 5.7.3 + +

5.1.2. [lonyckaeTcsa noBepka pacxogomMmepa He B NofHOM AmnanasoHe nacnopTt-

HbIX 3Ha4YeHMI NapameTpoB, a B 3KCMSlyaTauMOHHOM AuManasoHe, B pa-
60o4MX yCroBmaX IKCyaTauum.

5.2. CpeacTBa noBepKu
5.2.1. lNMpwn npoBeaeHNN NOBEPKN NPUMEHSIOTCA criegytollee obopyaoBaHue:
1) cpeacTBa M3MEPEHUI U KOHTPONS:
- yCTaHOBKa MNOBEpOYHasd AOS19 NOBEPKM METOAOM Uu3MepeHus obbema

(pacxoga vnn maccbl) ¢ NnpegenomMm OTHOCUMTENBHOM MOTPELUHOCTU He
bonee 1/3 npegena gonyckaemon OTHOCUTENbHOW MOrpPeLIHOCTU pac-
XOLOMEpOB;

- YacTOoTOMep ANIEeKTPOHHO-cHeTHbIN Y3-64 [1J112.721.006 TY;
- CEeKyHOOoMep;
- MaHomeTp, k1. 0,4,
- TepmomeTp FOCT 13646.
2) BcrnomoraTerbHble YCTPONCTBA:
- MepcoHaribHbI KOMMbIOTEP C YCTAaHOBSIEHHOM OonepauyMoOHHON CUCTEMOM

Windows XP u BbliLe.

5.2.2. [lonyckaetca npumeHeHue pAdpyroro obopynoBaHusi, NpubopoB K

YCTPOWCTB, XapaKTEPUCTUKM KOTOPbIX HE YCTYNarT XapaKTepucTukam
obopyaoBaHus 1 npubopos, npuBeaeHHbIX B N.5.2.1. [pu oTcyTCcTBUM
obopyaoBaHust U NpMOOPOB C XapaKTepUCTUKaMK, He YCTynawoLwmmu
yKa3aHHbIM, MO COrfacoBaHuo C npeacTaBuUTerieM opraHusauumn, Bbl-
MONHALWMM MNOBEPKY, AOMycKaeTcsa npuMeHeHne obopyaoBaHus u
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NpnbopoB C XxapakTepUcTUkaMu, JOCTAaTOUHbIMU A8 NONy4YeHUst 4OCTO-
BEPHOro pesynbTaTa NoBEpPKN.

5.2.3. Bce cpeactea MaMepeHusi 4OMMKHbl ObiTb MOBEPEHbI U UMETb OENCTBY-
lowune cenaeTenbcTBa 0 NoBepke, OTMETKN O NOBEpPKe B nacnopTax unm
OTTUCKN NOBEPUTESIbHBIX KIEnNM.

5.3. TpeboBaHuA Kk kBanucpukauum nosepuTtenemn

K nposBegeHuto nsmepeHui npu nosepke n obpaboTke pesynbLTaToB
N3MepEeHUn JoNycKalTCs nvua, aTTeCToBaHHbIE B Ka4eCcTBe noBepute-
nd, n3yymsBlUne OOKYMEHTaLUMI0 Ha pacxogoMep U cpedcTBa UX noeep-
KN, UMeloLmne onbIT NOBEpKU CPeacTB U3MepeHun pacxoda, obbema
XMOKOCTU, a Takke npollealime MHCTPYKTaX No TexHuKe 6e3onacHoCcTH
B YCTAHOBJSIEHHOM MopsaaKe.

5.4. Tpe6oBaHMA 6e30NacHOCTH

5.4.1. MNMpn npoBegeHUN MNOBEPKM OO0SKHbI cobnogaTbes TpeboBaHus Oes-
0OMacHOCTU B COOTBETCTBUM C «[1paBmnnamm TeXxHUYECKOM SKCnnyatayum
31EKTPOYCTaHOBOK NoTpebutensammny n «MexoTpacnesbiMn npasunamm
no oxpaHe Tpyaa (MNpasBuna 6esonacHOCTM) NpWU 3KCNyaTaunum 3nekT-
pPOYCTaHOBOKY.

5.4.2. MNpu paboTe Cc nameputenbHbIMU Npubopamn 1 BcnomoraTenbHbiM 060-
pydoBaHuMeM JOIDKHblI cobrniogatbes TpeboBaHua 6e3onacHoOCTU, Oro-
BOPEHHbIE B COOTBETCTBYIOLUMX TEXHUYECKMUX OMUCAHUSX U PYKOBOA-
CTBax Mo aKcnnyaTaunm npumMmeHsembix npnbopos.

5.5. YcnoBus npoBeaeHUSA NOBEPKU

Mpu NpoBeaeHUn NoBepKkM AOMKHbI ObiTb COOMOAEHbI cneayoLume
yCnoBusi:

- TemnepaTtypa okpyxatowero sodgyxa ot 15 go 30 °C;
- Temnepartypa xuakoctu ot 5 oo 40 °C;

- OTHOCUTENbHAasA BNaxHocTb Bo3ayxa ot 30 go 80 %;

- aTMocepHoe gasneHue o1 86,0 go 106,7 kla.

NMPUMEYAHUE. [onyckaeTca BbINOSHEHWE MOBEPKM B paboumx
YCIoBUAX 3KCNnyaTaumm pacxogomepa npu cobnogeHnm tpeboBaHnm K
YCIOBUSAIM 3KCNyaTauumn noBepoyHoro obopygoBaHus.

[na obecnevyeHns BO3MOXHOCTW BbINOMHEHUSI NMOBEPKN HA MecTe
aKcnnyarTaumm pacxogomepa MOHTaxX y3na yyeTa LOMMKEH BbINONHATLCSA
¢ 6annacHbiM TPy60onpoBOAOM.

5.6. MoagroTtoBKa K npoBeAeHUIO MOBEPKU

5.6.1. MNepen npoBeaeHnemM NOBEPKM AOSMKHbI ObiTb BbIMNOMHEHbI CneayoLmne
noaroToBMTENbHbIE PabOThI:

- MpOBEpKa Hannumsi NMOBEPOYHOro 0b6OpPyAOBaHMA U BCMOMOraTesnbHbIX
YCTPOWCTB (MpMcnocobieHnin), nepeduncreHHbIx B n.5.2;

- MpoBepKa Hanuuns AenCTBYIOLNX CBUAETENLCTB (OTMETOK) O MoBepke
NCMNONb3yeMbIX CPEACTB U3MEPEHUIA;

- NpoBepka cobnoaeHnsa ycnosun n.5.5;

- MPOBEPKa HanMunsa Ha pacxogomepe 3TUKETKU C TOBApHbIM 3HAKOM U3-
rotoButens — gupmbl «B3JTET»;
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5.6.2.

npoBepKa HannuMs nacrnopta Ha NnoBepsieMbli pacxogoMep M COOTBET-
CTBMS KOMMSEKTHOCTM M MapKUPOBKM pacxogomepa, ykasaHHbIM B Nac-
nopre;

noaroToBka K paboTe noBepseMoro pacxogomMmepa, CPeAcTB U3MepeHni
N BCMOMOraTesibHbIX YCTPOMCTB, BXOASILLMX B COCTaB MOBEPOYHOrO
o6opyaoBaHusi, B COOTBETCTBMM C UX JOKYMEHTALMEN.

Mepen npoBegeHnem onpoboBaHMA M NOBEPKM cobupaeTca cxema B
cooTBeTCTBUM C pUc.E.1.

5.7. NMpoBeneHne NoBepKu
5.7.1. BHeWwHnn ocMoTp

|_|pl/l npoeegeHnnn BHeWHEro ocMoTpa AOOJTXHO ObITb yCTaHOBJ1IEHO
COOTBEeTCTBME BHELUHEro Bnaa pacxogomMmepa crnenyrwmm TpGGOBaHI/I-
AM:

- Ha pacxogomMepe O0JTKeEH ObITb YKa3aH 3aBOACKOM HOMeED;

Ha pacxo4oOMepe He OOIMKHO OblTb MEXaHUYECKMX MOBPEXAEHU U ae-
PEKTOB MOKPbLITUIA, NPENATCTBYIOLWMX YTEHUIO HAAMUCEN U CHATUKO OT-
CYETOB MO MHAMKATOPY.

Mo pesynbTatam ocMOTpa AenaeTcs oTMeTka O COOTBETCTBMM B
npoTokone (MpunoxeHue E).

5.7.2. OnpoboBaHue pacxogomepa

OnpoboBaHne BLINOSTHAETCA C LEefnblo yCTaHOBMEHUs paboTocno-
cobHocTn pacxogomepa. OnpoboBaHue gonyckaeTca npoBoanTb 6e3
NPUCYTCTBUSI NOBEPUTENS.

OnpoboBaHune pacxogomepa nNpomM3BOAUTCS METOAOM Mpornycka
XXMAKOCTW Ha NOBEPOYHON YCTaHOBKE.

N3meHsiss pacxoq, NpoBepUTb HannymMe MHAMKauum U3MepsieMbix w
KOHTPONMpyeMbIX NapaMeTpoB Ha MHAMKATOpe pacxo4oMepa, Hanumyune
KOMMYHUKaLMOHHOM CBA3M N0 RS-BbIxoAy C NepcoHarnbHbIM KOMMbOTE-
POM, HanM4ne curHanoB Ha MHPOPMAaLMOHHBIX BbIXOAaX.

Mo pesynbTaTam onpoboBaHUA genaeTcsa oTMeTKa O COOTBETCTBUM
B npoTokone (Mpunoxexwne E).

5.7.3. lNoaTBepxaeHne COOTBETCTBMS NporpaMmHoro obecneyeHus

Onepauus «[lMoagTBepxaeHne COOTBETCTBUS MporpamMHoro obec-
neyvyeHns» BKMOYaeT:
onpegeneHve UOEHTUPUKALUMOHHOMO HaMMEHOBaHUS MNPOrpammMHOro
obecneyeHus;
onpegeneHve Homepa Bepcun (MOEHTUUKALMOHHOIO HOMepa) npo-
rpaMMHoOro obecnedeHus;
onpeaenexne umdposoro naeHtudmkaropa (KOHTPONbHON CyMMbl UC-
NOJSTHAEMOrO Kofa) nporpaMMHoOro obecneyeHums.

MpousBoguTcAa BKMOYEHUE pacxogomepa. [locne nogayn nutaHus
BCTPOEHHOEe nporpammHoe obecneveHme (MO) pacxogomepa BbINOMHSA-
eT psg camoguarHOCTMYECKMX NMPOBEPOK, B TOM 4uMChe MNPOBEpPKY Lie-
NOCTHOCTU KOH(UIYPaLMOHHbIX AAHHBIX U1 HEU3MEHHOCTM UCMOSTHAEMO-
ro koga, nytem pacyeTta un nybnukaumm KOHTPOSIbHOW CYMMbI.
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Mpn aTOM Ha nHauKaTope pacxogomMepa M Ha NOAKMHOYEHHOM K UH-
TepdencHoMy BbIXOQy pacxogoMepa KoMmnbioTepe OyayT oTpaxaTbes
cnegywoowme AaHHble:
naeHTnnKaunoHHoe HammeHoanwue MO;

HOMep Bepcumn (MaeHTUmkaunoHHsln Homep) MO;
LM poBON MAEHTUMUKATOP (KOHTponbHas cymma) MO.

Pesynbtat noaTBepXaeHns CoOOTBETCTBMS NporpaMmmHoro obecne-
YEeHUs cYMTaEeTCHa NOMOXUTENbHbLIM, €CNN NOSTyYEeHHbIe UAeHTUdUKaum-
OHHble gaHHble 10 CU (ngeHTuduKaumMoHHoe HaMMeHoBaHWe, HoMep
Bepcun (MOEHTUUKALMOHHBIA HOMEpP) U LMpoBON MAEHTUDUKATOP)
COOTBETCTBYIOT UOEHTUPUKALMOHHBIM [aHHbLIM, YKa3aHHbIM B oOnuca-
HUKM TUNa cpeacTea U3MepPEHUN.

Mo pesynbTaTaM MOATBEPXKAEHUS COOTBETCTBUSA MPOrpamMMHOro
obecnedyeHna genaetcsa oTMeTKa O cooTBeTcTBMM B npoTtokone ([Mpu-
noxetwe E).

5.7.4. OnpegeneHne OTHOCUTENBHOM MNOrPELLUHOCTU pacxogomepa

5.7.41.

5.7.4.2.

OnpegeneHne OTHOCUTENbHOM MNOrPELUHOCTM pacxogomepa npwu
namepeHun obvema (cpegHero o6bLEMHOMO pacxoa) XXMAKOCTU Ha Mo-
BEPOYHON YCTaHOBKE MPOBOAMTCS MNPWU 3HAYeHusIX pacxoja —
0,05-Quans, 0,1-Quans, 0,5:Quans (pacxoq ycTaHaBnmBaeTcsl C AOMYCKOM
+ 10 %).

Quane ONpegenaeTca no gopmyne:

QHaM6 = 2,83'10'3'V'DN2, M3/‘-I,

roe: v =5,0 m/c;

DN — HomuHaneHbIn gnameTp (111,

OTHOCUTENbHAA MOrPeLLUHOCTb OnpeaenseTcs CpaBHEHMEM OeN-

CTBUTENbLHOrO 3HadeHus obvema V, (cpegHero obbemHOro pacxoga
Quvocp) M 3Ha4YeHus obvema V, (cpeaHero o6bemHoro pacxoga Qw), us-
MEPEHHOIO pacxo4A0MEpPOM.
Mpn nosepke cnocobom namepeHnss obbema B Ka4yecTBe AENCTBUTENb-
HOro 3HayeHus obbema Vo CNonNb3yeTcsi 3Ha4YeHne 06bema XUOKOCTH,
HabpaHHOro B 06BbEMHYO MepPY NOBEPOYHOW YCTAHOBKM, UIN NOKa3aHUS
obpa3suoBoro cyetyuka. [lenctButenbHoOe 3HavyeHne cpeaHero oobLem-
Horo pacxoga Quo cp ONpeaenseTca no opmyne:

Quoep =22, (5.1)

T

n
rae: Quo cp — AENCTBUTENBHOE 3HAYeHMe cpeaHero o6 bLeMHOoro pac-
xopa, M3/y;
Vo — OeNCTBUTENbHOE 3Ha4YeHne obbema, m3;
Tu— BpeMS NU3MEPEHUS, M.

Mpu noBepke crnocobom M3mMepeHns pacxoga AeNCTBUTENbHbIE 3HaYe-
HMSA pacxoda U oGbema onpeaenstoTca pacyYeTHbIM NyTeM:

n
2. Quo
_ =t

Quocp = , (5.2)
n
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Vo =Qu o X Ty, (5.3)

rae: Quo cp — AENCTBUTENBHOE 3HaYeHNe cpeaHero 0GbeMHOro pac-
xopa, M3/y;
Vo — AencTBUTENbHOE 3Ha4YeHne obbema, M3;
Qo — AeNCTBUTENbHOE 3HA4YeHWe pacxoga npu j-ToM usMepe-
HUK, M3/Y;
n > 11 — KONM4YecTBO OTCYETOB 3a MHTEepBan BpeMeHu Ty.
5.7.4.3. MNMpu noBepke cnocobom nsMepeHus Macchbl Ana onpeaeneHus AencTeu-
TENbHOro 3HAYEHUsA MacChl XXMOKOCTU Ha MOBEPOYHbIX YCTaHOBKax C Be-
COBbIM YCTPOWCTBOM MOMb3YyOTCA NMOKa3aHWAMM BECOBOIo YCTPOMCTBA.
[elicTBUTENBHOE 3HA4YeHMe obbema npu aToM onpeaenseTcsa no gop-
myne:

Vv, =2, (5.4)

roe: Vo — AeNcTBUTENbHOE 3HavyeHne obbema, M3;
Mo — AENCTBUTENBbHOE 3HA4YeHMEe MacChbl U3MEPSEMON XUOKO-
CTW, Kr;
p — MMAOTHOCTb XMOKOCTU, Kr/M3.
lNepen Havanom noBepKM Ha NOBEPOYHOW YCTAHOBKE C BECOBbIM
YCTPONCTBOM HeobxoauMMO onpenernvtb Mo KOHTPOSbHOMY MaHOMETpY
AaBneHne XnakocTn, a No TepmMoMeTpy — TemnepaTypy B Tpybonposo-
[e NnoBepoYHOW YCTaHOBKW. Ha OCHOBaHUM W3MEpPEHHbIX 3Ha4YeHWUN
TemnepaTypbl U gaeBneHuss no Tabnuuam CCC[L 98-2000 «Bopa.
YaenobHbin 06beM 1 aHTanbnus npm temnepatypax 0...1000 °C v pas-
nenusx 0,001...1000 MlMa» onpegenseTca NMOTHOCTb MNOBEPOYHOM
XNOKOCTWN.
JdenctButenbHoe 3HayeHWe cpegHero o6bLEMHOro pacxoga pac-
cumTbiBaeTcd no popmyne (5.1).
5.7.4.4.0na cHATUA pe3ynbTaToB WU3MepeHnd obbema C uHAMKaTOpa W
RS-BbIXoga pacxogomMmepa BbINOMHATCA cnegyowme npouenypbl. Ha
nHOuKaTope pacxogomMepa u NoAKNoYeHHOM K RS-Bbixogy nepcoHarnb-
HOM KOMMNbIOTEPE YCTaHaBMBAETCHA PEXUM BbIBOL4A Ha 3KpaH noseps-
emMoro napametpa. lNepea kaxabiM U3MEpPEHUEM MPOU3BOLMUTCH perun-
CTpauusa HavanbHoro 3HavyeHus obvema Vy (M3), 3aperucTpnpoBaHHOro
pacxogomepoM. lNocne nponycka »xuakoctn vyepes NI B gaHHOW nose-
POYHON TOYKE PEermcTpmpyeTcs KoHeyHoe 3HavyeHne obbema Vi (M3). Mo
pPa3HOCTU NoKasaHUM paccyUTbiBAeTCA U3MEPEHHoe 3HavyeHne obbema
XNOKOCTW:

V,=V. -V, (5.5)
roe: Vu — namepeHHoe 3HadeHune obbema, me,

Mpw pernctpaumm nokasaHmn ¢ RS-Bbixoga U nHamnkatopa Heobxo-
OUMO MpU OOHOM M3MEPEHUN MpornyckaTb Yepes pacxodoMepbl Takoe
KONNYeCTBO XMAOKOCTW, YTOObI HabupaTb He meHee 500 eguHuy mnaga-
Lwero paspsiga yCTpoucTBa MHAMKAUUW MPU PEKOMEHOYEMOM BpPEMEHMU
namepeHunsa He meHee 200 c.
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5.7.4.5.

Mpn HEBO3MOXXHOCTW BbIMOSHSATL MOBEPKY C OCTAHOBKOW MOTOKa B
TpybonpoBoae, a Takke ANS COKpalLeHUs BPEMEeHW MOoBepKM Aonycka-
eTCs BbINOMHATL OnpeaerieHne OTHOCUTENbHOW MOrpeLlHOCTM pPacxo-
AoMepa TOMbKO MO UMMYTbCHOMY BbIXO4Y.

Mo nmnynbCHOMY BbIXo4y 3HayeHue obbema, N3MEpPEHHOE pacxo-
AOMepoM, onpeaenseTcsa No nokasaHusiM Yactotomepa, NOAKMOYEHHO-
ro K COOTBETCTBYHOLLEMY BbIXOAy pacxogomepa. [lepen Hayanom name-
peHns YacToToMep YCTaHaBNMBAETCA B PEXMM cYeTa MMMyNbCOB U 00-
HynsieTcs. Mo cTtapToBOMY curHany MMnynbCbl C BbIXOA4a pacxogomepa
Ha4yMHaT NoCTynaTb Ha BXo4 YacTtoTomepa. KonnuectBo xuakoctn Vy
(M%), npolweaLwen Yepes npeobpasoBaTtenb pacxoda, onpeaenseTcs no

dopmyne:

V, =NxK,, (5.6)
rge: N — Konn4ecTBO nMnynbCcoB, NogcHNTaHHOE HaCTOTOMEPOM,
Ku — Bec nMmnynbCa WMNyJNbCHONro BbiIXOA4a pacxogomMmepa,

M3/mmn.

MuHUManbHO HeobxoaMMbIn 06beM XXMAOKOCTU, NPOMYCKaeMon Ye-
pe3 pacxogoMep npv OOHOM M3MEPEHMU, NPU PeErncTpaLmm nokasaHum
C MMMYSbCHOMO BbIXOA4a AOMKEH OblTb TaknMm, 4Tobbl HabpaTb HE MeHee
500 nmnynbcoB.

M3mepeHHbI cpeaHnin OOBEMHBIN pacxond XMAKOCTWU, npoLlueaLllen
yepes pacxogomep, onpeaensieTcd no opmyne:
VVI
Quicp = T (5.7)

n

rae: Qw cp — U3MEepeHHoe 3HayeHue cpegHero o6bLEeMHOro pacxo-
na, m3/y;
Vu — U3MepeHHoe 3Ha4yeHne obbema, m3;
Tu— BpeMs NUaMepeHus, u.
M3mepeHuns nponsBoasaTCcs He MeHee Tpex pas B KaXX4own noBepou-
HOW TOouYKe.
OnpeneneHne OTHOCUTENBHOW MOrPELUHOCTU pacxogoMepa npu n3me-
peHun obbema XnaKkocTu BbIMNOMHSAETCS No hopmyrne:

5. :%xloocyo (5.8)

V]
ol
roe: dvi — OTHOCUTENbHAasi NOrpeLlHOCTb pacxogomepa npu namepe-
HUM obbema B i-TOM NOBEPOYHON Touke, %;
Vi — N3MEpPEHHOE 3Ha4eHne obbema B i-TON MOBEPOYHOM TOY-
Ke, M3;
Voi — OENCTBUTENbHOE 3HA4YeHne obbema B i-TOM MOBEPOYHOMN
TOouke, M°.
OnpepneneHne OTHOCUTENbHOW MOrPELIHOCTM pacxogomepa npu
N3MepeHUN cpegHero 06 bEMHOro pacxoda XUAKOCTU BbINOJTHAETCA MO

dopmyne:
_ va cpi Qvocpi

8Qvi -

x100% (5.9

VO Cpi
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5.8.
5.8.1.

5.8.2.

5.8.3.

roe: dovi — OTHOCUTENbBbHAsH MOrpPeLHOCTb pacxogoMepa npu nsme-
peHun cpegHero o6bLEMHOro pacxoaa B i-TOM NOBEPOYHON Touke, %;

Qwi cpi — U3MEPEHHOE 3HaYeHMe cpeaHero o6 beMHOro pacxoaa
B i-TOW NOBEPOYHON ToUKe, M3/Y;

Qvo cpi — OencTBUTENbHOE 3HaveHWe cpeaHero o6bLEMHOro
pacxoa B i-TON MOBEPOYHON ToUKe, M3/u.

PesynbTaTtbhl NOBEPKN CUMTAKOTCS MOSNOXUTENbHBIMW, €CIM MaKCu-
MarbHble 3HA4YeHMs MOrpPeLIHOCTN pacxogomepa npu namepeHun obb-
eMa unu npu namepeHnn cpegHero o6bLEMHOro pacxoga B Kaaon u3
NMOBEPOYHbIX TOYEK HEe MNPEBbIWAOT 3HAYEHWUN, YCTAHOBMNEHHbIX B
HaCTOsILLLEM PYKOBOACTBE MO 3KCnsyaTaumm.

Mo pesynbTaTaM NOBEPKM OenaeTcsi oTMeTKa O COOTBETCTBUW B
npotokone (Mpunoxexue E).

Ecnn norpewHoCTb M3MepeHust BbIXOAUT 3a npeaenbl HOPMUPO-
BaHHbIX 3HAYEHWU, BbINOSTHAETCSA KOCTMPOBKA pacxogoMepa, nocne 4ero
noBepKa BbIMOMHSETCS NOBTOPHO.

OcdhopmneHue pe3ynbTaToB NOBEPKU

Mpy nonoXuTenbHbIX pedynbTaTax NOBEPKM AenaeTcsa 3anucb B nac-
nopte pacxogomepa, 3aBepeHHasi NoANnCbI0 NOBEepUTENSt C HAHECEHN-
€M MoBepuTENbLHOro Knenma, nnn obopmMnaeTca CBMAeTeNbLCTBO O Mo-
BepKe, Mocre 4yero pacxogomep AOMYCKAeTCHa K 3KcnnyaTauum C Hop-
MWPOBAHHOW MOrPELLUHOCTbIO.

B cnyyae otpuuaTenbHbIX pe3ynbTaToB NEPBUYHON MOBEPKM pacxono-
Mep BO3BpaLlaeTCcd B NPOM3BOACTBO Ha opaboTKy, nocne 4vero noa-
NEXUT NOBTOPHOM NOBEPKE.

B cnyyae otpuuartenbHbix pe3ynbtaTtoB Nepuoanvyeckon noBepku pac-
xogomep bpakyeTtcs, a Knemmo racuTcs.
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6. CHUTbIBAHUE OAHHbIX HA CMAPT®OH

6.1. TpeboBaHus K annapaTHoMy obecrne4yeHuUto

B pacxogomepe-cyeTumke ynbTpasByKOBOM ucnosiHeHuss YPCB-
310 npegycMoTpeHa BO3MOXHOCTb NOAKIMOYEeHNa cMapTdoHa Ha 6ase
OC Android Bepcun 3.0 un Bbiwe ¢ nopaepxkon NFC. Hanpuwmep,

Google Nexus S, Samsung Galaxy S3.

CBA3b pacxogomepa co cMapTdoHOM obecrneynsaeTcsa Yepes npu-
noxernne «MoHutop YPCB-311», ncnonb3dyemoe Takxke W O pacxo-

nomepa YPCB-310.
6.2. YctaHoBKa npunoxeHusa «MoHutop YPCB-311»

YcTtaHoBOYHbIN hann npunoxeHna «MoHutop YPCB-311» (pac-
lWwnpeHune apk) sarpyxaetcsa ¢ canta vzljot.ru. [Ina 3anycka npouecca
YCTaHOBKM HeobxoguMmo, 4YTOBblI B HAcTpoMkax cMapTdoHa Obin akTu-
BEH MyHKT MeHo HacTtponku / besonacHocTb / HensBecTHble NUCTOY-
HUKMU (MOXET OTNM4aTbCHA B 3aBUCMMOCTM OT MOLENN cMapTdoHa) no-

KasaHHbI Ha puc.15.

Hacrtponku besonacHocTb

9
"7 \ = Namatb
of

Yace! Kanbxynar, KaneHaaps  KOWTaKTh! a BaTapes

o
= ' ‘ B Npunoxenus
Jeng_ ae

Monitor_Vz. NINHBIE QAHHDIE Heu3BeCTHbIE UCTOUHUKN
' S 1 HOaKY L
® [laHHble O MECTOMNONOXEHNUH ’ oXe 13 Play Mapxeta

XPAHUITMLLIE YHETHBIX JAHHDbIX

TTURKOIOIou T o ooy

ALAMUHUCTPUPOBAHUE YCTPOUCTBA

ALMUHUCTPATOPbI YCTPOUCTBA

& bBesonacHocTsb
HapgexHble yyeTHble AaHHble

OGou O A3bik v BBOA

G Mpunoxexus £ BoccraHoBneHue U c6poc YCTaHoBuTb € KapTbl NnaMaTH

G

Hacrpownku AKKAYHTbI
d

Cnpaska 8 Google

Puc.15. Buag meHro Hactponku/besonacHocTb/HenaBecTHbIe MICTOUYHUKM.

Mpn nomowm nwoboro damnosoro Opaysepa cmapToHa 3arpy-

YXEHHbIN YCTAaHOBOYHbIN dhann akTUBU3NPYETCS.

B npouecce ycraHoBku MO Heobxogumo cnegoBaTb NogckaskaM B
CUCTEMHbIX COODLLUEHNSX, MNOSABMSAIOWMXCA Ha 9KpaHe cMapTdoHa

(pnc.16).
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X ¢ /181159 VO

MouuTop YPCB-311 MouuTtop YPCB-311

STO NPUNOXEHWUE NNy NT v/ MpunoxeHne yCTaHOBNEHO.
AOCTYN K YKa3aHHbIM H1Xe
AaHHbIM. YCTaHOBUTb ero?

PaspewaTb NpUIOXeHUo:
e [lamaTtb

“ 1Me NaHHbIX

Ha

e CeTtesou obmeH
AaHHbIMK

Ynpasneuune NFC-moaynem

NMokasaTb BCe

OTmeHa ycTaHoBuTb OTKpbITH

Puc.16. OkHo ycTaHOBKM npunoxeHusa «Monutop YPCB-311».

Mo oKOHYaHUKM npouecca yCTaHOBKM Ha paboyem cTtone w/vnun B
MEHIO MPUNOXEHUI OO0IMKHA nosiBuTbCsA MkoHka O «MoHutop YPCB-

311» (puc.17).

MoHuTop
YPCB-311

Puc.17. Bug nkoHku npunoxenuns «MoHutop YPCB-311».
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6.3. NoakntoyeHune K pacxogomepy
Onsa pa6otbl ¢ MO «Monutop YPCB-311» Heobxoanmo, 4ToObl B
HacTpomnkax cmapTtdoHa Obina BknoyeHa ¢yHkumas NFC B cooTBeT-

CTBYHOLLEM MYyHKTE MeHI0 (pnc.18).

Google HacTpoitku BecnposoaHbIe CeTy
BECNPOBOMHBIE CETH
Pexum nonera
¥ Wi-Fi

Hoacw Kanukynay Kamennape Kosraxrs

B
=™ a
QP

B Bluetooth

(Y Nepepava paHHbIX
Monitor, V2. Pexum mogema

EWe...

YCTPOUCTBO
€ 3syk

G MpunoxexHus © 3xpan

= . = MNamats
HacTpoiku MoBunbHas cerb

o

Cnpaexa @ Barapen

Puc.18. BkntoyeHne NFC.
3anyck NpunoXeHnsa ocyLecTenseTca AByMsa cnocobamu:

- HaXXaTMeM Ha COOTBETCTBYIOLLYIO MKOHKY B OBLLUEM CrnucKe OOCTYMHbIX
npunoxexnun (puc.19);

- aBTOMaTU4ecKu, rnocre nogHeceHus TenedoHa K pacxogomepy. [Npu
3TOM NpunoxeHne nNubo 3anyckaeTcs cpasy, NMbo HaunHaeTcss OTOb6-
pa)keHne ero MKOHKN B CNMCKe JOCTYMHbIX NpunioxeHun (puc.20).

- ¥V O®

NPUNOXXEHMA BUDKETBI

o
P Q
-—

Kunoctyaua KoHtakTel

SOS

¢ MobunbHoiit Mowuurop
J NantM

,‘/\ﬁ

Moumnrop  Mouutopuur Hasurarop  Hasurayus
YPCB-311 cwrwana GSM

EE NN

HacTpoitku  HacTpomku HoBocTM M  HOMOC-JIHHK
Google noropa

= B B 6

Nepesonumnx Noura PBEK Hosoct Cexyngomep

Puc.19. O6wmn cnucok AOCTYNHbIX NPUNOXEHUN.

46
S E57eT



e O

DatalogV3 Dual EE

- ugu

NFCDemo test_ndef

c %

MouunTop MouuTOp
NanT M YPCB-311

Puc.20. Cnucok 4oCTyNHbIX NPUNOXEHUX Npu aBTo3anycke.

Mpun ycnewHom coeguHeHUn cMapToHa ¢ pacxo4oMepPOM B BepX-
HEM NpaBOM Yriy 3KpaHa NosiBNseTcs oTobpakeHne nHamkatopa 3ene-
Horo ugeTa. lpu OTCYyTCTBUM CcOoeaMHEHUs UBeT mHaukaTopa Oyaer
ocTaBaTbCA CepbIM.

6.4. YtTeHne napameTpoB

MpunoxeHne copepxut Tpu Bknagkn: «O npubope», «Tekywme
usmMepeHusi» 1 «KApxXmMBbI», NocnegoBaTeNlbHO CMEHAEMble Ha 3KpaHe
cmapToHa nocrne npoBedeHNs No 3KpaHy nanbuemM BNeBO Unun Bnpa-
BO.

Mpu 3anycke 4TeHUss nNapameTpoB MNYTEM HaXaTuUs Ha KHOMKY
«MpounTtaTb», B BEPXHEN YACTW 3KpaHa oTobpasntcs nporpecc 6ap B
BMAe Bpawlatoulerocs kpyra (puc.21).

#Z MokuTop YPCB-311 O

Puc.21. UHamnkauus obMeHa AaHHbIMM.

Ecnv npu nony4yeHun OaHHbIX BO3HMKAET olMbOKa, Ha MecTe 3Ha-
YeHUss COOTBETCTBYHOLLEro napameTpa oTobOpaxaetca coobLieHne
«owmbKa.

6.5. Bknagka «O npubope»

BHewHun Bug Bknagkm «O npubope» nokasaH Ha puc.22. YteHne
3HayeHu rnapameTpoB OCYLLECTBNAETCA HaxaTuem Ha KHorky «[lpo-
YynTaTb».
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EE-ON T
#Z; Mokutop YPCB-311 @)

TEKYLUME
O NPUBOPE WIMEPEHMA APY

Vzljot 78.00.20.08 xc O0xa8d9
ne 1234567 on 50
Pexum: PABOTA

k1: 1.141523 p1: -0.044653
k2. 1.137243 r2. -0.028963

Boix.1: UMMNYJIbCHbIN

Boix.2: OTKJL.
k1. 400.00 umn/m3

Puc.22. OkHo Bknagku «O npunbope».

Ha naHHoM BKnagke oTobpaxatoTcs crneayrolmne napameTpbl: Bep-
cna MO pacxogomepa, CEPUNHBLIN HOMEP pacxogoMepa, HOMUHAMbHbIN
anameTp (DN), pexum paboThbl, koHTponbHaa cymma (KC) nporpaMmmHo-
ro obecrneyeHunsa, KannbpoBOYHble KOI(PPULUMEHTbI, MHPOopMaLma 06
NCNonb30BaHUM yHUBEpPCanbHOro U norndeckoro Bbixodos, KP (ecnun
YHMBepcanbHbI BbIxod paboTaeT B 4aCTOTHOM MMAW UMMYSIbCHOM pe-
Xnume).

6.6. Bknapka «Tekywme namepeHusa»
BHewHun Bug Bknagkm «Tekywme wusMepeHusi» MokasaH Ha

puc.23.
#2 Mokutop YPCB-311 O

TEXYULME
D NPUBOPE WIMEPEHMR APXUEN

Texyuiee spems 15:31:08 06.06.14
Q, M3/4 0,012

Q, n/mnm 0,202

V. m3 36,946

V4, M3 36,966

V- M3 -0,020

Obuiee Bpema HapaboTku, 4 861:22

Bpems Gezasapunnon paborsl, 4 715:0

Owunbok HeT

Puc.23. Bknagka «Tekywue namepeHus».

48
A E57eT



UTeHne TeKylmnx 3Ha4YeHUN OCYLLIECTBISETCH HaXxaTueM Ha KHOIKY
«lMpouynTtatb».

Ha Bknagke otobpaatTca: Tekywue gaTa u Bpems, Tekyllee 3Ha-
yeHue pacxona (B M/4 1 N/MUH), HakoMneHHble 06beMbl (NpsiMoin, 0b-
paTHbIN 1 CyMMapHbIn), obLlee BpeMs HapaboTkn 1 Bpems 6esaBapun-
HOW paboTbl, HELWUTaTHbIE CUTYyaL M.

CymmapHbIn 06beM paccyMTbiBaeTCs Ha OCHOBaHUM MOMYYEHHbIX
AaHHbIX 0 V+ n V-,

Mpwn otcytctBMM HC oTobpaxaeTcs coobuieHne «Owmbok HeT», B
NMPOTMBHOM Clnyyae OoToGpa)kaeTCd COOTBETCTBYHOLAsA HewTaTHas cu-
Tyaums (puc.24).

TEKYLULHE
O NPHBOPE UIMEPEHUA APXHEBbLI

Texyuiee spems 15:32:04 06.06.14
Q. M3/4 0,000

Q. n/rn 0,000

v, M3 36,946

V4, M3 36,966

V- M3 -0,020

0bugee spems HapaBoTim, 4 861:23

Bpemn Gesasapwitnon pabotu,u 1151

Puc.24. OtobpaxeHue Tekywen HC.

6.7. Bknagka «c ApxuBbI»

MoHuTOp no3BOMSeT npoYMTatbh M3 pacxogomMepa Yacosble (no-
cnegHue 96 3anucen), cyTouHble (nocnegHue 92 3anucu) N MecsayHble
(nocnegHue 48 3anucen) apxumebl.

BHelwwHnn Bua BKNagkm « ApXuUBbI» MoKasaH Ha puc.25.
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2. MounuTop YPCB-311

TEKYULME
150FE M3MEPEHMA APXHBD!

Yacosou apxus
Yacosow apxus

CyTOuYHbIW apxuB

MecauHbin apxus

Puc.25. Bknagka « ApxuBbli».

Ha Bknagke npon3BoanTCA Bbl60p BMAa apxumBa:. 4acCcoBOro, CyTo4-
HOro unn mecs4dHoro. llocne 4yero cnegyeTt HaXaTb KHOIMMKY ((”pO‘-IVI-
TaTb». I'IpM 3TOM pacCKpbIBA€TCA OKHO C 3annMcamMu Bbl6paHHOFO apxmBa

(pnc.26):
EN ST
2' Monutop YPCB-311 .

COXPAHEHHL
JAHHBIE

YUIME
MEPEHMA APXHES

Yacososn apxua

10:59:59 23.03.15
11:59:59 23.03.15
12:59:59 23.03.15

13:59:59 23.03.15

14:59:59 23.03.15

15:59:69 23.03.15

Puc.26. Bknagka ¢ 3anmcsamMm BbIOpaHHOro apxmBa.

[na coxpaHeHns Bcex 3anucen B hann HeobxoaMMO HaxaTb KHOM-
Ky «CoxpaHuTb» (puc.26). [lna npocmMoTpa onpeneneHHon 3anucu -
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HaXaTb Ha CTPOKY C COOTBEeTCTBYLen gaTton. [locne yero oTkpoeTcs
OKHO C AaHHbiMM, COAepXallMMUCA B BbIOpaHHOM apXWMBHOW 3anmcu

(pnc.27):
2' Mouutop YPCB-311 ‘

CYLUME
MEPEMMA

COXPAHEHNL

ooiine PANHBIE

Yacoao#n apxuwa

13:59:59 23.03.15

9,928555

0,000000

®narm HC 00000000
Bpema HC 0:0.0

Bpema napaborTkm 1.0.0

Puc.27. Bknapgka BbIOpaHHOro apxuBa.

CoxpaHeHHble annbl oTobpaxatTcs Ha Bknagke «CoxpaHeHHble
OaHHble» (puc.28).

#2 Monutop YPCB-.. & <%

E COXPAHEHHBIE
HUA APXWBbI DAHHBIE

Yacoson_apxus_nonyyeH_2015_03_23_03
_57_43.csv

Puc.28. CoxpaHeHHble apXuBHbIie hannbl.
Ha cmapTtdoHe drannbl COXpaHATCA no agpecy:
sdcard\Android\data\com.vzljot.monitorvzljotmr\export\.

B 3aBuMcuMOCTM OT yCTpPOUCTBA NYTb K COXpaHEHHbIM bannam ap-
XMBOB MOXET OTNun4aTbCS.

NMPUMEYAHUE. Nmsa danna popmupyeTcs € ykazaHuem Tuna ap-
XVBa 1 BPEMEHU CYMTbIBaHMA 3anncu ua npmbopa.
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Mpn ogHOKpaTHOM HaXkaTuM Ha Has3BaHWe parna NoABNAeTCs Cru-
COK [OOCTYMNHbIX Ha TerneoHe NPUNoXeHUN, KOTopble MOryT C 3TUM
dannom paboraTs.

Mpn onUTenbHOM HaXaTuu Ha Ha3BaHue dpanna M3 cnmcka nosie-
NAeTCcs KOHTEKCTHOE MEHI0 C BapnaHTamu aencteum (puc.29).

BbibepuTe fencTeue

OTKpbITb

YpanuTb

OTnpaBuTbL

Puc.29. Cnucok aocTtynHbiX onepauun ¢ cpannom.

Mpn BbIOOpe nyHKTa «YAanuTb» MNOABUTCA 3anpoc Ha noaTeep-
XoeHvne yganeHus panna.

Mpwn BbiGOpe nyHkTa «OTNPaBUTL» MOSIBMSETCA CMUCOK MPUIoXKe-
HUK, noagepxmeatrowmx nepegady gannos (puc.30).

Bluetooth

Facebook

Facebook gna HTC Sense
Friend Stream

Gmail

Google+

Peep

Skype

Translate.Ru
WhatsApp

Jo6aeute B Dropbox

Puc.30. Cnucok npunoxeHun nogaepXxuBarowmx nepegavy cgannos.

[ns maccoBoro yganeHus/otTnpaBki ¢oannoB Hy>XHO NOCTaBUTb ra-
NOYKY HanNpoTUB MMeHU hbarna apxmea (puc.28).
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7. TEXHUWYECKOE OBCIYXUBAHUE

71. KOHTpO.ﬂb TeXHN4YeCKOIro CoCtoAHums
7.1.1. BBedeHHbIV B 3KchfyaTaumio pacxoaoMep pekoMeHayeTcs noaeepraTb

7.1.2.

7.1.3.

7.1.4.

7.1.5.

nepuoan4yeckomMy OCMOTPY C LieSibi0 KOHTPONS:
paboTocnocobHOCTM pacxogomepa;

cobntofeHns ycnoBsuminm aKcnnyaTauuuy;

HaNMuns HanNpPsPKEHUS NMUTaHUS;

OTCYTCTBUS BHELLHMX MOBPEXAEHWI pacxogomepa;

HaZEXHOCTN ANEKTPUYECKMX N MEXAHNYECKUX COEOMHEHNN.

MepnogMyHOCTL OCMOTPa 3aBUCUT OT YCMOBUKW 3KCnsyaTauuu, HO
He AormkHa ObITb pexe 04HOro pasa B Mecsi.

He pexe ogHoro pasa B rog HeobxoaumMo NpoBoAUTb NpodunakTu-
YeCKkMM OCMOTP BHYTpeHHero kaHana [11 Ha Hanuuue 3arpA3HeHun
n/vnn oTnoXeHun. [lonyckaeTcsa HannymMe nerkoro pbhkeeaToro HaneTa,
KOTOPbIN Npu NpoBeAeHUN NPOUNaKTUKLA AOMKEH CHUMATbLCA C MOMO-
LLbK YNCTOW MSITKOW BETOLUM, CMOYEHHOM B BOAE.

Mpn HanMuUKn 3arpasHEHNn N OTNOXEHWUIA OPYroro Bnaa Uin ux cy-
LLIECTBEHHOM TOMNLWMHBI HEO6X0OMMO NPOU3BECTU OYUCTKY NOBEPXHOCTU
MM ¢ nomouwbio BOAbl, YUCTON BETOLM U HeabpasnBHbIX MOMLLNX
CpencTB cpasy e nocne u3BfieyeHns pacxogomepa s Tpybonpososa.

Hanunune cyuiectBeHHbIX 3arpsa3HeHnn Ha nosepxHocTu [, koH-

TaKTUPYIOLLEN C XMAOKOCTbIO, CBMAETENbCTBYET O HEYOOBNETBOPUTENb-
HOM cocTosaHUKN Tpybonposoaa.
HecobntogeHne ycnoBuin akcnnyataumm pacxofomepa, YKasaHHbIX B
n.n.1.2.7 n 2.1, BHELWHNE NOBPEXAEHNA NN NOBPEXAEHUA BHYTPEHHEN
nosepxHocTtu Ml MoryT NpMBECTM K OTKa3dy pacxogomMepa unv npesbl-
LLIEHWIO JOMYCTMMOrO YPOBHS MOrPELLUHOCTU N3MEPEHUN.

Mpn BbIABNEHUN NOBPEXAEHUI U3nenus, kabens ceasm Heobxoau-
MO 00paTUTbCA B CEPBUCHLIM LEHTP WAW pernoHanbHoe npeacraBu-
TENbCTBO AN onpeaeneHns BO3MOXHOCTM ero AarnbHeunwen akcnnya-
Tauuun.

PaboTtocnocobHocTb npubopa onpenensieTcs no Hanuum u cogepxa-
HUIO MHOMKaAUWK Ha gucnnee pacxogomepa vnu Ha moHutope [NK. Bos-
MOXHbl€ HEUCNPABHOCTU, ANArHOCTMPYEMbIE PACcXOLOMEPOM, yKasaHbl
B N.7.2.

Pacxogomep no Buay UCMOMHEHUS U C Y4ETOM YCMOBUI 3KCMyaTaumm
OTHOCUTCS K U3OENUAM, PEMOHT KOTOPbIX NPOM3BOANTCS Ha cneuunarnb-
HbIX NPeanpuUATUaX, NMM6o Ha NPeaAnpPUATUN-U3rOTOBUTENE.

OtnpaBka pacxogomMepa Ansi nNpoBefeHus NoBepku, NMbo pemoHTa
AOJKHA NPOM3BOAMTLCA C NacnopToM npubopa. B conpoBoanTENnbHbIX
AOKyMeHTax Heob6XoaMMO YKa3sbiBaTb NOYTOBbIE PEKBU3NTDI, TENEXOH U
dhakc oTnpaBuUTENS, a Takke cnocod n agpec obpaTHON OOCTaBKW.

Mpn oTnpaBke npubopa B NOBEPKY UMM B PEMOHT HEOBX0AMMO Mo-
clne JeMOHTaXa OYUCTUTb BHYTPEeHHUW KaHan NI oT oTnoxeHun, ocaa-
KOB, HAKMMW, a Takke OT OCTAaTKOB paboyen XKnagkocTu.
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7.2. BO3MOXHble HencnpaBHoOCTU U MeToAdbl UX yCTpaHe-

HUA

7.2.1. lNepeyeHb HencnpaBHOCTEN N HeLWTaTHbIX CUTYaLUA, OMarHOCTUPYEMbIX

npubopoM 1 NHOVLMPYEMbIX Ha gucnree B Buge cmmsosia «X» B CTPO-
ke «kHC = = — — — — — » npuBegeH B Tabn.11. OTcyeT NOPAOKOBOrO HO-
Mepa 3HakoMecTa Npoun3BOAUTCSH crpaea Haseego.

Ta6bnuua 11
MopsaakoBbIN HOMEP .
CopaepxaHue HencnpaBHOCTU, HELUTAaTHOW cUTyaumm
3HakomecTa
1 AnnapaTHasi HEMCNpaBHOCTb
2 Hunskoe HanpspkeHne batapen
3 Het Y3C
4 Tekywmn pacxoq NpeBbILLAET MakCUMarnbHbIN
5 TeKyLmn pacxof Bbllle YCTaHOBIEHHOIO BEPXHErO nopora
6 TeKyLMN pacxod HWKE YCTaHOBIIEHHOIO HUXXHEro nopora

7.2.2. AHanorn4Hy MHMopMaLmo MOXHO cuMTaTb NO MHTEPdENCY BO BKNaa-

7.2.3.

7.2.4.

ke «CocTtosiHue» npunoxeHuna «Mouutop YPCB-311» (cm. n.4.1.5),
npy Hannymm HC nnn HemcnpaBHOCTU MHOUKATOP B COOTBETCTBYIOLLEN
CTPOKEe CBETUTCS KPaCHbIM LBETOM.

Mpn nosiBNeHun mHankauum cumeomna «X» Ha 3HakomecTe 1 unu 3a-
CBETKM KpaCHbIM LIBETOM WMHOMKaTOpa B CTpoke «AnnapaTtHasi Heuc-
npaBHOCTb» BO BKknagke «CocrtosiHuey, npnbop Heobxoanmmo oTnpa-
BUTb B PEMOHT. [Npn nosBneHnn nHankaumm cumeona «X» Ha 3Hakome-
CTe 2 NN 3acBETKM KpacHbIM LIBETOM MHAMKaTopa B cTpoke « Huskoe
HanpsbkeHue Gatapeun» BO Bknagke «CoctosiHue», Heobxoaumo 3a-
MeHUTb BaTapeto.

B cnyyae nHavkauum cumsona «X» Ha OpyrMx 3HakomecTax, Unu 3a-
CBETKM KpaCHbIM LBETOM MHAMKATOPOB B APYrMX CTpOKax Bknaaku «Co-
CTOSIHUE», /U OTCYTCTBUA MMMNYSbCOB HA yHMBEpPCAribHOM BbiXoAe
cnefyeT NPOBEPUTD:

- Hann4ne Xnagkoctm n ee gBnMXxXeHmnsd B pr6or|p0|30p,e;
- OTCYTCTBUE CKOIMJieHnA ra3a B MeECTE YCTAaHOBKU pacxogomMepa;

7.2.5.

KOPPEKTHOCTb 3Ha4YeHun koadduumeHta npeobpasoBaHUs YyHUBEP-
canbHOro BbiIxo4a M OTCeYek Mo pacxody, Npu HeobXoAMMOCTU n3Mme-
HUTb UX 3HAYEHUS.

Mpy NoNOXUTENbHBIX pesynbTatax NepevncneHHbIX Bbille NnpoBe-

poOK crnegyeT 0bpaTUTbCA B CEPBUCHBIN LIEHTP (permoHansHoe npeacra-
BUTENbCTBO) UMY K U3rOTOBUTENIO M34eNnUs Ansa onpeaeneHnss BO3MOX-
HOCTW ero ganbHenwen akcnnyataumu.
HewTaTHble cuTyaumu 3a npolleallee BpemMs (PUKCUPYIOTCA B apxvee
npubopa 1 UX MOXHO NMpocMaTpmBaTh MO NocrneaoBaTerlbHOMY UHTEp-
dency Bo Bknagke « ApxvBbly», BblbpaB B apxvBa U BPEMEHHOW WH-
TepBan. HasHavyeHne c 1-om no 6-y0 no3vumin (cnpasa Haneso) 16-
No3nLUMOHHOro Koaa B ctonbue HC apxuBa COOTBETCTBYET YKa3zaHHOMY
B Tabn.8. Hannume HemcnpaBHOCTU yKasblBaeTCca UMdpon «1», OoTCyT-
cTBre — undpon «0».
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8. YITAKOBKA, XPAHEHUE U TPAHCIOPTUPO-
BAHUE

8.1. Pacxogomep ynakoBblBaeTCs B MHOMBUAYalbHYO Tapy kateropumn KY-2
no NOCT 23170 (kopobky u3 rocpmpoBaHHOro KapToHa, fiMbo gepe-
BAHHbIN ALLKK).

8.2. XpaHeHue pacxogomepa A0SMKHO OCYLLECTBIIATLCA B YNaKOBKE U3roTo-
BUTENS B CyXOM OTansiMBaeMoM NOMELLEHUN B COOTBETCTBUN C Tpebo-
BaHuamMu rpynnbl 1 no FTOCT 15150. B nomelieHnn ana xpaHeHus He
AOSMKHO ObITb TOKOMPOBOASLLEN MNbIfIA, NAPOB KACHOT, LWEeNoYven, a Tak-
e rasoB, BbI3bIBalOLLMX KOPPO3UIO MU paspyLLaoLLNX U30NALNIO.

Pacxo,qomep HE Tpe6yeT cneunarnbHOro TexHNn4eCcKoro OGCJ’Iy>KMBa-
HUA NpU XpaHeHUW.

8.3. Pacxogomepbl MOryT TpaHCNopTUPOBATLCA aBTOMOOWUIBbHBIM, PEYHbIM,
XENe3HOAOPOXHbIM U aBMALMOHHBLIM TPAHCNOPTOM (KpOMe HerepmeTu-
3MPOBaHHbIX OTCEKOB) NpY COBMOAEHMM CrieayoLMX YCNOBUN:

- TPAHCNOPTUPOBKA OCYLLIECTBNSIETCH B 3aBOACKOWN Tape;

- OTCYTCTBYET NpsiMOe BO34eNCTBUE BNaru;

- TemnepaTtypa He BbIXOAUT 3a npegensl oT MuHyc 25 o 50 °C;
- BNaXHOCTb He npeBbiwaeT 98 % npu TemnepaTtype o 35 °C;

- Bubpauma B gnanasoHe ot 10 go 500 Iy ¢ amnnutygon o 0,35 mm un
yckopeHvem ao 49 m/c?;

- yAapbl CO 3Ha4YeHneM NMKOBOro yckopeHusa Ao 98 m/c?;

- YNIOXEHHble B TPaHCMNOPTE pacxodoMepbl 3akpenseHbl BO nsbexaHue
nagieHns n coygapeHun.

55

A BsaeT



NMPUNOXEHUE A. Bug pacxogomepa

126*

.

A

225*

a) Bug cnepeau 6) Bug cboky

* cnpaBO4HbIV pa3mep
1 — usmepumenbHbIl ydacmok; 2 — [19A; 3 — emopuyHbIl npeobpa3o-
gamerib.

Puc.A.1a. Pacxogomep YPCB-310 DN8O.

124*

/ 200* 1 - Y

a) Bug cnepeau 6) Bng cboky

A
Y

* CNpaBOYHbIN pasmep
1 — usmepumenbHbIl ydacmok; 2 — [19A; 3 — emopuyHbIl npeobpaso-
gamerib.

Puc.A.16. Pacxogomep YPCB-310 DN50.
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1 — KHonka; 2 — uHOukamop; 3 — ykazamersib HarpaesieHus nomoka; 4 —
KpbIWKa.

Puc.A.2. Pacxogomep YPCB-310. Bug co CTOpOHbI NULIEBOW NaHEnNM.
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3kcnnyaTaumoHHas nnomba

Mnowmba nosepuTens

IB/DATA+
A/DATA

YHue.
BbIX0[

Noruy.
BbIX0[

MnomBel 3aBOAa-U3roTOBUTENA

1 — modynb uHmepgpetica RS-485; 2 — akpaH, 3 — bamapesi 3,6 B.
XT1 — pa3bem BbIxoga UHTepenca RS-485;
SK1, SK2 — nepekntwoyartenm yCTaHOBKM CETEBOro agpeca pacxogomepa
(Ha moayne nHtepgenca RS-485).
XP1 — pasbeM nogknoyeHus kabenst nutaHms pacxogomepa =24B;

XP2 — pasbeMm nogkntoyeHus 6atapen 3,6 B;
XP3 — pasbem nogknodeHus wnenda ceBasn ¢ mMoayrem UHOuMKa-

unn,
XP4 — pasbem noaknodeHus moaynst uHtepdenca RS-485 wnu

moaynsa M-Bus nnu mogyna RF Wireless M-Bus 868 MI'y, nnn moayns
RF LoRa 868 Ml u;
XT3 — pasbemM yHMBEpPCANbHOIo BbIX04a;
XT4 — paszbeM Normyeckoro BbiIxoaa;
J1, J2 — KOHTaKTHbIE Napbl pexnma paboTbl pacxoaomMepa;
SK1, SK2 — nepekntoyaTenu yCTaHOBKN peXMMoB paboTbl YHMBEpCarb-
HOro 1 NTOrM4ecKoro BbIXO40B.
Puc.A.3. Bug mogynsa o6paboTkm BTOPpUYHOro npeobpasoBaTesns ¢ 3KpaHOM
M C yCTaHOBJEHHbIM MoAayneM nHtepdenca RS-485.

NMPUMEYAHUME. Mogynb M-Bus ycTaHaBnvMBaeTCHa aHarormyHo.
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Wireless M-Bus

868 MHz

1 — modynb RF Wireless M-Bus 868 MIluy;, 2 — akpaH;, 3 —
bamapes 3,6 B;

Puc.A.4. Bua moaynsa o6paboTkm BTOPUYHOro npeobpasoBaTens C 3KpaHOM
M C YyCTaHOBJIEHHbIM Moayrnem 6ecnpoBogHoro uMHtepdgenca RF
Wireless M-Bus 868 MI'u.

NMPUMEYAHUE. Moaynb 6ecnpoBogHoro mHtepdenca RF LoRa
868 Ml'y yctaHaBnnBaeTca aHanornyHo.
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HL1

2 @ XP1 @ %
8 e L

II;I-[] LWnewnd ceasn
LLLLL) ¢ MogynemM o6paBoTku

HL1 — uHOukamop; SK1 — KHorlka

Puc.A.5. Buag moayna vHOAMKauuMM € MHOMKATOPOM B MPO3pPayvyHOWU KpblLUKe
BTOPUYHOIro npeobpasoBartens
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CEPB|

~ HUB. H]
BbIXO,

10

%

UsSB - 3P

1 — pasvem uHmepgpetica UART; 2 — kabesibHbIl pa3bem adarnme-
pa; 3 —adanmep «USB-OP»; 4 — pasbem USB-A.

Cxema uLokoneBkn kabenbHoro pasbema agantepa «USB-OP» (2)
npuBeaeHa B aKCnyaTauMOHHOW AOKYMEHTauumn Ha aganTep.

Puc.A.6. NopknioyeHne apantepa «USB-3P» k nntepdency UART pacxono-
mepa YPCB-310.

61
S E57eT



\:l

USB-RS232\485

1 — knemmHas korodka uHmepgbeltica RS-485; 2 — KnemMmHasl Ko-
nodka kabensa cessu adanmepa; 3 — adanmep «USB-RS232\485»;
4 — paszvem USB-A.

Puc.A.7. NopknioyeHne apgantepa «USB-RS232\485» k uHTtepdency RS-485
pacxopnomepa YPCB-310.
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NMPUNNOXXEHUE B. Cxembl anekTpnyeckune

BTOPUYHBIA NPEOEPA3OBATENb

I —

. I
Mogaynb RS-485 xs1! xpa

Moaynb o6paboTku

| naat.1

N3A1.2

Mopynb MHOMKALMK

(N

I

NFC-meTka

XP1

=

XM @
XT1 [=]>=] [ Gene [tom.
Kour| Uene ! PEA1.1[ 1 {f\}
1 | A/Data- | PEA1.2] 3
2 | B/Data+ : GND | 2 J
3 GND |
77777777777777 | XT2 @
Lens  |Kour
______________ PEA2.1] 1 ('\}
Moayns M-Bus : PEA2.2| 3
XS11XP4 [ gnD | 2 [
XT1 —_ | >
Kour.| Uens :
1 BUSL1 |
2 [ BusL2 !
7777777777777 J
Moayne RF Xs1! XP4
Wireless M-Bus
868 Mry |
|
Xx81! XP4
Moayne RF
—_>—
LoRa 868 MI'y --
|
L]
XP3
>_
YHuBepcanbHbli
XT3 BbIX0A
XP2
KoHT. Lens Qe | fomr
1 |D_OUT1
2 | onD 1] Batapes
GND | 2 |— P
Noruvecknin
BbIX0O[
XT4
Kaour Lens
1 |p_ouT2
2 GND

Puc.B.1. Cxema coeguHeHun pacxogomepa YPCB-310.
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; SK1(2)

3 2
4 XT3 (XT4)
8 2.9 1 | D_OUT1 (2)
2 GND
|_
D_OUT1(2) |+e —
l_
\
100k

Puc.b.2. Cxema OKOHe4YHOro Kackapa YHUBepcanbHOro n norn4eckKkoro Bbl-
Xonos.

lMnTaHne OKOHEYHOro Kackaga yHuMBepcasibHOro M fIOrmM4yecKoro Bbl-
X000B (puc.b.2) MOXeT OCyLLEeCTBATLCS Kak OT BHYTPEHHETO UCTOYHMN-
Ka NUTaHWS — aKTUBHbIA PEXMM paboThbl, Tak U OT BHELUHEr0 MCTOYHMKA
— NacCcuBHbIN pexnMm. TunoBas NoCTaBka — MAaCCUBHbLIN PEXUM padoThl
OKOHEYHOro Kackaga.

B akTMBHOM pexunme n nNpu 3agaHHOM 3HaAYeHUU napameTpa «Ak-
TUBHbIN YPOBEHb» — «BbICOKMNY, 3HAYEHNE HANPSXKEHUS HA BbIXO4Ee
B FIOMTMYECKOM pEeXUME U amnnmuTyga uMnynbca B YaCcTOTHOM (MMMyIbC-
HOM) pexume B 3aBUCUMOCTW OT CONPOTUBIIEHUS] HArpy3kn MOXET ObITb
ot 1,7 go 3,6 B. lNpu oTcyTctBUKM nmnynbca u npu yposHe «Huskmnn» B
NIOTMYECKOM peXnMe — HanpskeHne Ha Bbixode He 6onee 0,4 B. Pabo-
Ta BbIXOA4a B aKTUBHOM peXmnme [OMyckaeTcs Ha HarpysKy ¢ conpoTmB-
neHnem He meHee 200 kKOm.

B naccuBHOM pexunme gonyckaetcsl nMTaHue OT BHELLUHEro MCTOM-
HUKa Hanps»XeHneM NOCTOSIHHOro Toka Ao 24 B, gonyctumoe 3Ha4vyeHwue
KOMMYTUPYEMOro Toka Harpy3ku He 6onee 100 MA.

MoaknyeHne OKOHEYHOro Kackaga K BHYTPEHHEMY UCTOYHUKY Mu-
TaHua + 3,6 B ocywectengeTca ¢ nomowbio nepeknodatena SK1
(SK2).

[nvHa nnHUK CBA3K ONsl YHUBEPCANbHOIO MU NIOrMYECKOro BbIXOO0B
— go 300 m.
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NMPUNOXEHUE B. MNapameTpbl, 4OCTYNHbIE ANA peaak-
TUpoBaHua B npunoxeHnn «Monuntop YPCB-311»

Ta6nuua B.1. Bknagka «CucteMHbie» (puc.8)

O603Ha4eHus 3HayeHne
HanmeHoBaHue napameTpa,
napameTpa Ha Bo3moHble 3HaYeHns nocne
e4VHULbI U3MepeHus
MoHuTope NK MHULManusaumm
CeTeBoM Appec pacxogomepa B ceTH
1-247 1
agpec npmbopoB
CkopocTb 0OMeHa CkopocTe 0bmera B ceTw 1200, 2400, 4800 4800
npudopos
XXIXXIXX
Tekywee Bpemsa u | Tekyliee npubopHoe Bpems (oeHb.mec.ron)
paTa n parta XX XX: XX HE MEHsAETCA
(Yac:MuH:ceK)
Pexunm Pexum nepesoga npmnbop- HeT NnepeBoAa;
HbIX YaCOB Ha «neTHee» u CTaHAApPTHbIN; HeT nepeBoAaa
nepesona «3MMHee» B 7
pems 3afaHHbIN
O6HYNUTH C6poc HakonneHHbIX ..; CTepeThb
apxXuBbI apX1MBOB
OGHYNUTbL OB6HyneHne HaKkonIeHHbIX .
...; CTepeTb
06beMbI CYETYMKOB 0BBbEMA
Ta6nuua B.2. Bknagka «CepBuc» (puc.9)
KonnyectBo namepeHun
Mea. ansa onpeaeneHus 1-21 7
ycpeaoHeHue P
MeANaHHOro 3Ha4YeHns
Apudp KonuyectBo namepeHun gns
ycpenHeHme onpeneneHunsa cpegHeapug- 1-50 25
METNYECKOro 3HaYeHNs
BbicTpas Pexnm namepeHna guHamu- Boikn, Bkn BbIKn
yCTaHOBKa YeCKNX NOTOKOB
Orc. yer., %Qmax | \PYTEPUI Ans BbicTpoi 0-100 5
YCTaHOBKM
MuHumanbHasa anutenb-
Bpewms uHepuum, ¢ | HocTb nponaganus Y3C, He 0-255 10
dmKeupyemas B apxmBax
OTceuka Hyns, M%/y Orcevka Mo MuHIMaLHoMy 0,000-999,000 Cm. Tabn.1
pacxogy
KOHTPacTHOCT HacTtpoika KOHTpacTHOCTHK 1-63 28
nHOnKaTopa
Mepuog obGHoOBNEHUS N3me-
MNepuoa o6HoOBN., € | psAemMor MHPOPMALIMN HA UH- 1-30 10
ankartope
Bpewms, nocne KoToporo uH-
Bpemsi paboThl, ¢ ANKaTop aBTOMaTU4eCcKu oT- 1-255 30
KntovaeTcsa nocne nocnegHe-
ro HaKaTus Ha KHOMKY
PazmepHoCTb PasmepHoCTb pacxoga m3/4; n/MyH M3y
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Ta6bnuua B.3. Bknagka «CepBuc /| YHuBepcanbHbin Bbixoa» (puc.10)

O603Ha4eHus 3HayeHne
HanmeHoBaHue napameTpa,
napameTpa Ha Bo3moxHble 3HaYeHNs nocne
eVHULbI U3MepeHus
MoHuTope NK MHULManu3auum
OTKnoYeH
Pexum paboTbl JNlornyeckumn
Twun BbIXoaa - OTKnro4eH
YHMBEpCarnbHOro Bbixoaa MMnynbCHbIN
YacToTHbLIN
Pexum Bbixoga — YactoTHbIn (puc.10.a)
Pacxopn Ha3HaueHme BuIxoAa cM. Tabn.B.4 Mo mopyntio
(o603HavYeHne napameTpa)
Bknapgka «lapameTpbi»
MakcumanbHasa | MakcumarnbHas YyacToTa Ha Bbl-
0-10 10
yacTtoTa, 'y xone
ABapuinHas YacTtoTa Ha BbIxoge npu
0-10 0
yacToTa, Ny Q> Quace,
HwxHuin nopor Q, Hkrui nopor no pacxoay Ans B 3aBucumocTu ot
3y YHMBEpCarbHOro Bbixoga B Ya- 0-999,999 DN
CTOTHOM pexume
BepxHu# nopor Q, BepxHmi nopor no pacxony Ans B 3aBucumocTu ot
3y YHMBEpCarbHOro Bbixoga B Ya- 0-999,999 DN
CTOTHOM pexume
Koadp. KoadhmumeHT npeobpasoBaHus B 3aBucmmocTm ot
npeo6pa3oBaHus, 0,001- 200000,000
3 BbIXo4a DN
uMn/m
Pacuet PacueT koadhdmumneHTa . C
...; CTapr
KoadpcpuumeHTa npeobpa3oBaHNs Bbixoga
Tekywasn 3KBMBASIEHTHO
yacToTa, 'y TekyLlee 3Ha4yeHne 4acToThl 0-10 pacxoay
Ak | ontvana (rorw. | o —
ypOBeHb Ae np Bbicokumn
yeckas egmHuua)
Pexum Bbixoga — UmnynbcHbin (puc.10.6)
Oo6bem HasHadenme Bbixona cM. Tabn.B.4 no Moaynto
(o603HavYeHne napameTpa)
Bknagka «lapameTpbi»
Bec Bec umnynbca 0,000001-100,0000 | B 3aBucAmocTy
mMnynbca Mm°/umn ot DN
fepuoa Mepuog nmnyneca 1-1000 100
mMnynbca, Mc
BepxHun nopor Q, BepxHuit nopor no pacxony Ans B 3aBncumocTtu
3 YHMBEpCarbHOro Bbixoda B M- 0-999,999
M°/y ot DN
NyJfibCHOM pexumve,
PacueTt Beca .
PacuyeT Beca umnynbca ...; CtapTt
mMnynbca
Acwan | Yool oo e e b
YpPOBEHb Ae np Bbicokun

yeckas eguHuua)
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MpopomkeHue Tabnuubl B.3.

O603HaveHus 3HauyeHne
HanmeHoBaHue napameTpa,
napameTpa Ha Bo3MOXHble 3Ha4YeHNS nocne
€ANHNLbI N3MEPEHNS
MoHuTope MK MHULManu3auum
Pexum Bbixoaa — Jlornyeckum (puc.10.8)
O6paTHOE
MN3meHeHMe HasHaueHue Bbixoga
; cMm. Tabn.B.4 HanpaBneHwe
COCTOSIHMA NpMU: (o6o3Ha4eHMe napameTpa)
noTokKa
o YpoBeHb HANPSXKEHNS Ha BbIXO- .
AKTUBHLIN € Npu HanuuMn curHana Hu3kui Husknn
ypOBEHb Ae Np Bbicokumn

(nornyeckasi eanHnLa)

NMPUMEYAHWE. HasHayeHns norm4yeckoro BbIXOA4a aHanornyHbl
Ha3Ha4YeHUsIM YHUBepPCanbHOro BbIXo4a B NIOMMYECKOM pexnme.

Tabnuua B.4. Bo3MOXHble Ha3Ha4YeHusa ansa YHUBepcanbHOro Bbixoaa

Bo3moXHble HasHayeHusa Ang BbIXo4a Npw yCTaHOBMEH-
HaumeHoBaHne napameTtpa HOM 3Ha4eHun napameTpa «Tun BbIxoga»
OTKINIOYEH YaCTOTHbIN UMNYIbCHBIN | NOTMYECKUN

Bbixoa oTknto4veH +

Pacxon npsimon

Pacxopg o6paTHbIn

Pacxog no mogynto

O6bem npsamon

O6bem 0bpaTHbIN

O6bem no moaynto

O6paTHOe HanpaBneHne NoToka

Het Y3C
MpeBbILLEHE MAKCUMATbHOIO +
pacxoga
Ilobaa HC +
Huskoe HanpsikeHne GaTapeu +
Hanuune BHeLWHero nuTanms +

NMPUMEYAHUME. 3HakoM «+» nmokaszaHO OOHO M3 BO3MOXHbIX
Ha3Ha4YeHun (COCTOSAHNIN) YHMBEPCANbHOIO Bbixoaa.
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NMPUNOXEHUE I' OTHOCHTENbHbIE ANWUHBLI NPAMOJSIUHEN-

HbIX Yy4aCTKOB

B tabnuue .1 npuBeaeHbl MUHMMarbHbIE 3HAYEHUS OTHOCUTENbHOWN
ASIMHBI NPAMOSIMHENHbIX y4acTKOB TpybonpoBoaa Ans pasfuyHbiX BUOOB
MECTHbIX MMAPaBANYECKUX COMNPOTUBIIEHNN, HEODXOOMMbIE MPU MOHTaXe
pacxogoMepos.

Tabnuuya .1l

Buag mectHoro rmapasrnin4eckoro

OTHocuTenbHas anvHa
NPSAMONIMHENHOrO y4acTKa,

conpoTunBIieHnA L. He MeHee
1 2
e L =]l L 10-DN
< L o
[ — 3-DN
P,
< L &
ﬂ . ] 10-DN
-1 L,
[ —> | 3-DN
< L ==
— 10-DN
- L -
—
3-DN
- L -
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MpoponxeHue Tabnuubli .1

1 2
G
| 10-DN
i L
—
10-DN
L L
0 A >
30-DN
— L -
Perynupytowlas 3agBmxkka
>4 4
3:DN
Perynupywowasn 3agsmxkka
b Y T
10-DN
[
[MONHOCTBIO OTKPLITHIN LAPOBOW KpaH *
-
E::) 30-DN
- L .
Hacoc
+ D
3-DN
——1 L o

Hacoc
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MpopomnxeHue Tabnuubl .1

1 2
Y =
Q DN .
' < DN1 10-DN
— )
DN1/DN>0,1
Y
— _\DN 9
DN1 i ", DN
) DN1/DN>0,1

* - MOMHOCTbIK OTKPbITbIM MOSIHONPOXOAHOW LApOBOM KpaH He ABNAeTCs
rmapaBin4yeckumM ConpoTUBIIEHNEM.

Mpn Hanuuun B TPyObOMPOBOAE HECKOMBbKUX MMAPABNYECKUX CO-
NPOTUBIMEHWA, ANWHA MPSMOSIMHEMHOrO YyyacTka TpybonpoBoda Ao
onwxkanwero kK N3A conpoTMBReHNa OoMkHa ObiTb HE MeHee yKa3aH-
HOW B gaHHou Tabnuue, a pacctosiHve oT [N3A o Kagoro u3 ocranb-
HbIX rMApPaBIMYECKUX CONPOTUBMNEHUA OOMKHO ObiTb HE MeHee 3Haye-
HUA, NpuBedeHHOro B Tabnvue Ans rmapaBnnyeckoro ConpoTUBMEHUS
AaHHoro Buaa.

NMPUMEYAHUE. Tpu oTtcytctBUM B TpybonpoBoae Kakoro-nnbo
rmapaBrnmn4ecKoro ConpoTUBIIEHUS, pacXodoMep AOMMKeH MOHTUPOBATbL-
cs ¢ yvyeTom obecnedyeHus OAVH NPAMOMMHENHbIX ydyacTkoB 3-DN go
pacxogomepa u 2:-DN nocne pacxogomepa.
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NMPUNOXEHUE [. KoHCTpyKUMA CTpyeBbINPAMUTENA

1. Ha puc.[J.1 npeacraesneHa cxema CTpyeBbINpAMUTENS Tuna A, BbINos-
HSeMOoro no cregyLwmm npasunam:

a) TONWKMHa nnatbl CTPyeBbINPAMUTENNA paBHaA OUMaMeTpy OTBepCTMﬁ; B
3aBUCUMOCTUN OT MaTepuana rnjarta MoXxXeT COCTOATb U3 OAHOW WUNK He-
CKOJTbKUX MIAaCTUH,

0) BCce AnameTpbl OTBEPCTUN B NfiaTe OANHAKOBbI;

B) Oonee nNnOTHO OTBEPCTUS pacnpedeneHbl B LeHTpe nnaTbl, 6onee
peako no nepudepun;

r) OTBEPCTUS CO CTOPOHbI BXOAA NOTOKA MMEIOT hacku.

0,13-D

0,13-D

D — sHympeHHul duamemp mpyboripoeoda, 8 KOMOPbIL ycmaHassu-
gaemcsi cmpyeebInpsMumers.

Puc.[1.1. Cxema cTpyeBbINpAMUTENA NOTOKa TMNa A.

2. [Ina cHWxeHnsa Beca u KonMyectTsa MaTepuana MoxeT UCMNOoNb30BaTbCA
CTpyeBbINpsAMUTENb NoToka Tvna B (puc.[l.2), BbINOMHSAEMbIA NO crne-
AyLWUM npasunam:

a) B OTBEPCTUSA NnaTtbl BCTABNEHbI TPYOKY;

0) anuHa Tpybok paBHa guameTpy Tpybok;

B) BCE AMaMeTpbl OTBEPCTUI B NnaTe O4NHAKOBbI;

r) 6onee NNOTHO OTBEPCTUA pacnpenerneHbl B LEHTpe nnartbl, 6onee
penko rno nepudepun;

A) OTBEPCTUS CO CTOPOHbI BXOA4A NOTOKa MMET (pacKu.
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Y 0,13-D

0,13-D

Puc.[1.2. Cxema cTpyeBbINpaAMUTENA NoToka Tuna B.

3. Pa3smeTka oTBEpCTUiN B CTPYEBLINPAMUTENSAX NoKa3aHa B Tabn.[.1.

Ta6nuua [.1. KoopanHaTtbl OTBEPCTUM B CTpyeBbinpaMutenax tTuna Av B
(D — BHYTpeHHMIU anameTp TpydonpoBoaa)

Ne n/n Ocb X Ocb Y

1 0 0

2 0 0,142-D
3 0 0,283-D
4 0 0,423-D
5 0,129-D 0,078-D
6 0,134-D 0,225-D
7 0,156-D 0,381-D
8 0,252-D 0

9 0,255-D 0,146-D
10 0,288-D 0,288-D
11 0,396-D 0

12 0,400-D 0,151-D

4. CTpyeBbINpAMUTENDb YyCTaHaBNMBaeTCa B TpybONpoBog Ha pacCTosHUU
1+2 DN TpybonpoBoaa OT nocregHero no noToky MecTHOro ConpoTuB-
neHus. MNpu ycTaHOBKe CTpyeBbINpsMUTenda Tpebyemas aonuHa npsimo-
nMHenHoro ydactka nepen [NOA onpegensieTcsa, Kak pacCTosiHMe OT
rmgpasnu4eckoro conpotmeneHus oo NoA.
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NMPUNOXEHMUE E. MNpunoxeHna K MeToauKe NOBEPKU
CxeMbl NOBeEpPKK pacxoaomepa

[/ [

RS-485 /
RS-232

FI

RS—BbIXO,q/ YHUBepcanbHbii
BbIXOJ,

1 — nepcoHanbHbIl KOMMbOMEpP;, 2 — KOH8epmep uHmMepgelca
RS-485 / RS-232; 3 — nosepsiembiti pacxodomep, 4 — yacmomowmep; 5 —
mpy60rpoeod NoeepoyYHOU yCcmaHO8KU.

Puc.E.1. CTpykTypHass cxema noBepKu pacxogomepa MeTOA4OM Henocpen-
CTBEHHOro CIINYeHUs Ha NOBEPOYHOMN YCTaHOBKe.
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MpoTokon noBepku pacxogomepa
(pekomeHayemasn chopma)

MpoTokoN NOBEpPKU pacxoaomepa

3aBoackon Homep o4 BbINycka

Bua noeepkun

MyHKT
o OTmeTKa 0
HaumeHoBaHune onepauunmn OOKyMeHTa I'IpwmeanMe
COOTBETCTBUMU
no noeepke

1. BHewHun ocMoTp 5.7.1
2. OnpoboBaHue pacxogomepa 5.7.2
3. MNogTeepxaeHne CooTBETCTBUSA MpPO- 5.7.3

rpaMmMHOro obecneyeHuns
4. OnpepgeneHne MeTPONOrMYEeCKUX Xxapak- 5.7.4

TEPUCTUK pacxogomepa

Pacxooomep K 9KcnnyaTtauuu
(rogeH, He roaeH)
[lata nosepkun « » 20 r.
MoBeputensb / /
(moanmcy) (¢.1.0.)
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