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HacTtoawunn [OOKyMEeHT pacnpocTpaHseTcss Ha pacxogoMepbl-
cyeTumkmn ynetpassykosble «B3JIET PBlN» v npegHasHayeH Ons O3Ha-
KOMIEHNA C YyCTPOMCTBOM pacxofoMepa, MOHTaXOM M MOpSAKOM ero
aKcnnyaTauuu.

B cBA3n ¢ noctosiHHOM paboTon NO YCOBEPLUEHCTBOBAHMIO Npubo-
pa BO3MOXHbl OTNINYMSA OT HACTOSLLLEro PyKOBOACTBA, HE BMSAIOLLMNE Ha
METPOSIOrMyeckme XapakTepucTuUkn u OyHKUMOHAsbHbIE BO3MOXHOCTU
pacxogomepa.

MEPEYEHb MPUHATbLIX COKPALLEHN

- aKycTMyeckas cuctema;

- aBTOMaTU3NPOBaHHas CUCTEMA yNpaBrieHus;

- BrIOK 3MepuUTENbHLIN LM POBON;

- BCTPOEHHbI UCTOYHUK NUTAHWS;

- JAaTYMK CKOPOCTU ynbTpa3BykoBow ncnonHeHms MNOA [-001 (-002);
- DATYMK YPOBHS YNbTpa3ByKoOBOW ucnonHeHuna Marl-405;

- XNOKOKpUCTanIn4eckum NHanKaTop;

- UICTOYHUK BTOPUYHOIO NUTaHUS;

- HewTaTHas cuTyaums;

- HOMMHanNbHaga cTaTuyeckasl xapakrepuctmka npeobpasoBaHus;
- OTKas;

- MepCOoHarnbHbI KOMMNbIOTEP;

- NporpammMHoe obecneveHune;

- MbE303NIeKTpUYECKNiA NnpeobpasoBaTens;

- TepmornpeobpasoBaTenb CONPOTUBNEHNS;

- YHMBepCcarnbHbIV BbIXOS;

- YNbTPa3ByKOBOW CUrHarn,

- KCnnyaTaunoHHas 4OKyMeHTauus.

NMPUMEYAHUE. Bua HanmeHoBaHuMA unm oO03HaYeHusd, BbINOI-
HEHHOro B TEKCTe M Tabnmuax >XMpHbIM WpndToM, Hanpumep: Mapa-
MeTpbl 06beKTa, COOTBETCTBYET ero oTtobpaxeHuo Ha gucnnee npu-
bopa.

* % %

Pacxodomep-cuemyuk yrnibmpassykosou «B3JIET PbB[l1» 3apeaucmpu-
posaH 8 [ocydapcmeeHHOM peecmpe cpedcme usmepeHulti P® nod
Ne 52517-13 (ceudemenbcmeo 06 ymeepxxdeHuu murna cpedcms usme-
peHut RU.C.29.006.A Ne 49653/1).
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FTAPAHTUU USTOTOBUTENA

I. A3roToBuTENbL rapaHTUpyeT COOTBETCTBME PACXOOMEPOB-CHETHUKOB YrnbTpa-
3BykoBbIX «B3JIET PBl» TexHW4ecknum ycrnoBusiM B npegeniax rapaHTUMHOro
cpoka 21 Mmecsily C AaTbl NEPBMYHOM NOBEPKM NpU COBMOAEHUN CreayroLmx yc-
nosun:

a) XpaHeHue, TpaHCNOPTUPOBAHWE, MOHTaX W 3JKCnnyaTtauus wmsgenusi
OCYLLECTBMATCA B COOTBETCTBUM C SKCMNSyaTauMOHHOM LOKYMEeHTaum-
en Ha u3genve;

6) MOHTaX M NyckoHanagoyHble paboTbl BbINONHEHbLI B TedeHne 15 mecs-
LeB C AaTbl NEPBUYHON NOBEPKM C OTMETKOWM B NacrnopTe nsaenus;

Mpn HecobnogeHun ycnoBua nyHkTa |6 rapaHTUAHBIA CPOK 3KcnnyaTaumm
coctaBnseT 15 mecsaueB C AaTbl NEPBUYHON MOBEPKN U3OENNA.

NMPUMEYAHWE. OaTta BBOA4A M3genusi B SKcnnyatauuio 1 gata no-
CTaHOBKM Ha CepBUCHOE OBCNyXMBaHME YKa3biBAlOTCHA B nacrnopte Ha
n3genve B pasgene «OTMeTKM O npoBedeHuM paboTy, 3aBepsrTCsA
noanNuUCbo OTBETCTBEHHOMO NnLAa U NeYaTbio CEPBMCHOrO LIEHTpPA.

[I. FTapaHTUMHbBIN CPOK MpoareBaeTca Ha BPeMS BbINOSIHEHUS rapaHTUMHOIO pe-
MOHTa (6e3 yyeTa BpeMeHu ero TpaHCnopPTUPOBKK), ECIN CPOK NPOBEAEHNS ra-
PaAHTUAHOIrO PEMOHTA NPEBbICUIT OAMH KaneHO4apHbIN MecsL.

[ll. U3roToBUTENb HE HECET rapaHTUHbIX 0683aTENLCTB B CNeayoLWmnX Criyvasix:

a) oTCyTCTBYeT nacnopT Ha U3genue ¢ 3anofiHeHHbIM pasgenom «Ceuge-
TENbCTBO O NPUEMKE;

6) n3genne nmeet MmexaHn4yeckme noBpexgeHus,

B) nsgenve XpaHunocb, TPAHCMOPTMPOBANoCb, MOHTUPOBANOCb UM 3KC-
nayaTnpoBanochb C HapyLeHneMm TpeboBaHUM KCnyaTaunoHHOW LOKY-
MEHTaLUUN Ha U3Jenue;

r) 6110 gonyuweHo 3amep3aHune (nepexoq B TBepaoe ha3oBoe COCTOsIHME)
KOHTPONMPYEMOW XUAKOCTU B KaHane (Tpybonposoae);
A) OTCYTCTBYET Unu noBpexaeHa nnomoéa ¢ NnoBepuTenbHbIM KNenmMoM;

e) He Bbina oTnpasneHa 3aBepeHHast Konusi NPOTOKOMa MOHTaXHbIX U Myc-
KOHanago4HbIX pa60T B CepBUCHO-TEXHNYECKOEe ynpasrieHne
AO «B3net».

* % %

HEI/ICI'IpaBHOG mnsgenne ana BbINOJIHEHUA FapaHTI/IVIHOFO peMOHTa HanpasB-
AeTcAa B peFMOHaﬂbeIVI NN rosIOBHOM CepBI/ICHbIIZ LEeHTP.

NHdopmaumss no cepBUCHOMY OBCNy>XMBaHWIO MpeacTaBrneHa Ha cante
http: www.vzljot.ru B pasgene Cepsuc.
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1. OMNCAHUE U PABOTA

1.1. HasHauyeHue

1.1.1.

1.1.2.

Pacxogomep-cyeTtunk ynbTpassykoBon «B3JIET PBI» npegHasHauveH
AN aBTOMaTM4ecKoro namepeHus obbemMHoro pacxoga, obbema, ypoB-
HA PasnUYHbIX XXUOKOCTEN C LUIMPOKMM CNEKTPOM CBOWCTB (BKIHOYasa ar-
peccuBHble) B 6e3HanopHbIX TpybonpoBoaax n OTKPbITbIX BOAOBOAAX.

Pacxogomep «B3JIET PBlMN» MoXeT NpUMEHSTbLCS Onsi KOMMepYe-
CKOrO WIIM TEXHONOrMYecKoro y4yeta 6e3HanopHbIX NOTOKOB PasfNYHbIX
XNOKOCTEN, B TOM YUCHE, CTOYHbIX BOA Ha MPOMBbILWMEHHbLIX Npeanpu-
ATUSAX, HA OYUCTHBIX COOPYXXEHUAX, B KaHaNM3auMOHHbIX CeTAX U T.4.

Pacxogomep Takke MOXET UCMONb30BaTbCs B pPasfnuMyHbIX OoTpac-
NAX NMPOMbILLSIEHHO-X03IMCTBEHHOIO KOMMeKca, BKYaTbCa B COCTaB
MHOPMAaLNOHHO-N3MepuTenbHbIX cnctem, ACY Tl n 1.4.

Pacxogomep ynbTpassykoBon «B3JIET PBIl1» obecneuvnBaer:

n3MepeHne aNUCTaHuMn OO rpaHnubl pasgena cpeq U yPOoBHS XKULOKOCTU
C NMOMOLLbIO NbE30INEKTPUYECKOrO gaTymka ypoBHs (AYY);

N3MepeHne CKOpoCTM NOToKa XNOKOCTU B NPSIMOM M oBpaTHOM Hanpas-
NEHUN NPV NOMOLLM OONSEPOBCKOro gartymka ckopoctu (ACY);
onpegeneHne o6bLEMHOro pacxoga u obbema XMAKOCTU HapacTaoLwmm
NTOrOM OTAENMbHO A58 NPAMOro U 06paTHOro HanpasrieHns NOTOKa;
BblBOA, pPe3yNbTaTOB M3MEPEHUN B BMAE MMMYNbCHO-YAaCTOTHbIX, TOKO-
BbIX U NIOMMYECKNX CUTHAmOB;

NHOWKALMNIO N3MEPEHHbIX, PAacYeTHbIX, YyCTAHOBOYHbIX, apXMBUPOBAHHbIX
napameTpoB, TeKkyllen AaTbl U BPEMEHU Ha BCTPOEHHOM XUOKOKPU-
ctannuyeckom nHagukatope (KKW);

BbIBOJ, N3MEPUTESIbHOW, ANArHOCTUYECKOW, YCTaHOBOYHON U apXMBHOMU
MHdopMauuKn No nocriegoBaTtesibHbiM UHTepdencam RS-232 n RS-485
unn no nHtepgency Ethernet;

aBTOMATUYECKUIN y4EeT U3MEHEHUS CKOPOCTU pacnpocTpaHeHns ynbTpa-
3BYyKa Mpuv M3MeHeHUn TemnepaTypbl C MOMOLLbI BCTPOEHHbIX B [1YY 1
ACY TepmonpeobpasoBatenen conpotusnenus (TMNC);
apxvBMpoBaHWE pe3ynbTaToOB U3MEPEHNA B HYaCOBOM, CYTOYHOM U Me-
CSAMHOM apxmBax, B MHTEpBaNbHOM apxvBe C YCTaHaBNMBaEeMbIM WH-
TepBasioM apxMBMPOBaHUSA, a Takke AaHHbIX 06 OTKasax M HewTaTHbIX
CUTyaumsax B cneumanbHbIX apxmBax;

BO3MOXHOCTb MPOrpaMmMHOro KOHUrypMpoBaHna CUCTEMbl M3MEPEHUS
C y4eTOM OCOBEHHOCTEN MOHTa)Xa pacxogomMepa Ha 00bekTe;
aBTOMATUYECKUA KOHTPOSMb M MHAMKALMIO HanuMyYnsa HeucrnpaBHOCTEN
pacxogomepa U HelTaTHbIX CUTYaLUnia;

COXpaHeHue YCTaHOBOYHbIX W HACTPOEYHbIX NMapamMeTpoB B 3HEProHe-
3aBUCMMON NaMATMU;

3aLUTY apXMBHbIX N YCTAHOBOYHbIX AAHHbBIX OT HECAHKLMOHMPOBAHHOIO
aoctyna.
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1.2. TexHn4YeCKne xapakTepPUCTUKHU

1.2.1. OCHOBHblE TEXHMYECKME XapaKTEPUCTUKM pacxogoMepa MpuBeAEHbl B

Tabn.1.
Ta6bnuua 1
HanmeHoBaHWe napameTpa 3HayeHne napameTpa | NpumevaHus

1. MakcumansHoe nHgmumpyemMoe 3HavyeHue nsme-

pssemoro o6 LEMHOro pacxoga, M3y 10’
2. MakcumanbHoe nHanumpyemoe 3HayeHne Hakon-

neHHoro o6bema, m* 10°
3. AnanasoH nsmepeHnsa ypoBHA, M 0,03-4
4. HanmeHbluas wnpuHa (guameTp) Bogosoaa, Mm 100
5. Hanpsi»keHne nuTaHusa NoCcTOSIHHOMO Toka, B 24 cMm. n.1.2.6
6. NoTpebnsemas mowHocTb, BT He Oonee 20
7. CpegHsis HapaboTka Ha 0TKas3, 4 75 000
8. CpefHuii cpok cnyxobl, net 12

1.2.2. NapameTpbl namepsiemon cpeapbl:
- Temnepatypa — ot 0 go 50 °C;
- MMHMMarbHas CKOPOCTb NoToka (Npsimoro n obpaTtHoro) — 0,1 M/c;
- MakcuMmaribHasi CKOpoCTb NoToka — Ao 5 M/c;
- cogepxaHne HepacTBOPEHHOro rasa — He MeHee 2% (obbema);
- cofepxxaHue TBepablx Yactuy, — He meHee 0,01 %.

1.2.3. PaspagHOCTb MHAMKaALMN 3HAYEHUN U3MEPSIEMbIX NapamMeTpoB U eau-
HULbI M3MepeHuns ykasaHbl B Tabn.b.1 Mpunoxexus b 4.1l P3.

1.2.4. Pacxopgomep obecneuymBaeT BbiBOA pe3ynbTaTOB U3MEPEHM C MOMO-
LWbtO:
- YHUBepcanbHbIX BbIxogos — oT 1 oo 9 (no 3akaay);
- TOKOBOro Bbixoga — 1 nnu 2 (no 3akaay);
- nHTepdenca RS-232 (RS-485);
- nHTepdenca Ethernet (no 3akaay).
1.2.5. Konu4yecTtBo 3an1cen B apxmBax U1 XypHarax pacxogomepa:
- B YacoBom apxuBe — 1440 3anucen (rnybuHa apxmsa — 60 cyToK);
- B CyTOYHOM apxuBe — 60 3anucen (rnybuHa apxusa — 2 mecsua);
- B MecsiyHOM apxmBe — 60 3anucen (rnybuHa apxusa — 5 ner);
- B UHTepBanbHoM apxuse — ao 6000 3anucen;
- B XXypHane nonb3oBaTtenda — go 512 sanucewu;
- B XXypHane HewTaTHbIX CUTyaLun U3MEPUTENbHOIO kaHana — oo 512
3anuvcen;
- B )XypHane HewTaTHbIX CUTyauuin yHMBepcarnbHbIX BbIXO4OB — A0 512
3anuvcen;
- B XXypHane oTkasoB — go 60 3anucewn;
- B XXypHane pexumoB — 0 512 3anucen.
Cpok COxpaHHOCTU MHpOpMaLUN B pacxogoMepe Mpu OTKIHYEH-
HOM BHELLHEM NUTaHMM He MeHee 1 roaa.
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1.2.6. OnekTponuTaHne pacxogomMepa OOSKHO OCYLLEeCTBNATbLCA CTabunuaun-
POBaHHbIM HanpPsPKEHMEM MOCTOSIHHOIO TOKa 3Ha4YeHWeM 13 guanasoHa
(22-29) B c ypoBHeMm nynbcauuni He 6onee +1,0 %. MNMutaHne oT ceTn
220 B 50 'y moxeT obecneunBaTbCs C NOMOLLbIO MCTOYHMKA BTOPUYHO-
ro NUTaHus, noctaensemMoro no 3akasy (MpunoxeHue E).

1.2.7. Pacxogomep (CocTaBHble YacTu) YCTOMYUB K BO3AENCTBUIO:
a) TemMnepaTtypbl OKpyXatoLLlero Bosayxa:
- 6nok nameputenbHein Lugposon (BUL) — ot muHyc 10 go 45 °C;

- JaTyvK ypoBHs ynbTpassykoBon (YY) — ot muHyc 30 go 50 °C (npwu
YCIOBUN OTCYTCTBUS 0OpasoBaHUA WHeA, NbAaa, KpUCTannoB COMen m
APYrux TBEpAbIX OTNOXEHUI Ha n3nyyatowen nosepxHoctn [1YY);

- faT4mk ckopocTtu ynbTpassykoson (ACY) — ot muHyc 10 go 50 °C.
0) OTHOCUTENBLHON BNAXXHOCTM OKpYXKatoLLero Bo3ayxa:

- BULU — He 6onee 80 % npu TemnepaTtype o 35 °C, 6e3 koHOaeHcauum
Bnaru (rpynna B4);

-OYY n OCY — He 6onee 100 % npu Temnepatype go + 40 °C, ¢ koHAeH-
cauuen Bnaru (rpynna A1).

B) aTmoccepHoro gasneHna ot 66,0 go 106,7 klla.
) CUHycounganbHon Bubpaumm:
- BUU — no rpynne N2 no FOCT P 52931,
- avyy, OCY — no rpynne V3 no NOCT P 52931.
A) CteneHb 3awmtbl no FOCT 14254 cooTBeTCTBYET:
- UL, — kogy 1P54;
- YY — kopy 1P68;
- CY — kony IP68.

e) Pacxogomepbl COXpaHAT CBOU XapakKTePUCTUKU Npu BO3AENCTBUU MO-
CTOSAHHbBIX N MEPEMEHHbLIX MAarHUTHbIX MOSIE CETEBOW YaCTOTbl Hanps-
XeHHocTblo 40 A/Mm.

1.2.8. 3awmta cucTemMHOro nporpammMmHoro obecneyeHust pacxogomepa oOT
npegHaMepeHHbIX U HenpegHaMepPEHHbIX M3MEHEHU COOTBETCTBYET
ypoBHto «C» no MW 3286-2010.

1.2.9. MaccorabapuTHble XapakTepUCTMKM COCTaBHbIX YacTen pacxogomepa
npueefeHbl B [Npunoxenum A.
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1.3. MeTponormnyeckne xapakTepuUCTUKHU

1.3.1. lNpeaensl gonyckaemMon abConoTHOM NOrPEeLHOCTU N3MEPEHNS YPOBHS
(auctaHumn) A onpeaensatoTca no opmyne:

ﬂ=i 2+k'ﬂt+D53M(1_ C J jMMI

- rae Dysu, M — n3mMepeHHoe 3HavyeHne guctaHumn 0o noBepxXHOCTU XKna-

KOCTMU;
C, M/c — n3amMepeHHoe 3Ha4yeHne CKOpOCTH yrbTpasByKa B ra3oBoii cpe-
ae;

vV, M/C — MakcumarbHasi CKOPOCTb BO3AYLUHOrO MOTOKa, M3MepeHHas
aHEeMOMETPOM;

k — koacpcpuumeHT (k = 107 °C™);
At, °C — pasHOCTb TemnepaTtyp rasoBon cpefbl B panoHe AYY u y no-
BEPXHOCTW pa3gena cpeq.
1.3.2 lpepenbl gonyckaemMon NOrpeLlHoCTU U3MepPEHNS MakCUManbHOW CKO-
POCTM MNOTOKA XXWUAKOCTU B NU3MEPUTESNILHOM CTBOPE, He Bonee:

- abcontoTHOM NOrpeLHoOCTN B AnanasoHe ckopocTer oT MuHyc 1,5 oo
1,5 Mm/c coctasnseT + 0,045 m/c;

- OTHOCUTENBbHOW MOrpeLHOCTN B AnanasoHe ckopocten ot 1,5 o 5 m/c
coctaBnseTt + 3,0 %.

1.3.3 [llpegenbl ponyckaeMon OTHOCUTENbHOM MOrpewHOCTM U3MepeHns
cpeaHero obbemMHoro pacxoga u obbema B COOTBETCTBUM C PEKOMEH-
paumamm M 2220-13 nnn MBW 208/613-03 He 6onee + 4,0 %.

Mpn n3amepeHnn cpegHero ob6bLEMHOrO pacxoga M obbema npu
CKOPOCTSIX MOTOKa Hwxke 1,5 mM/c OTHOCUTENbHast MOrPeLHOCTb OLEHU-
BaeTCA KaK reomMeTpuyeckass CymmMa MOrpewHoCcTeENn Npu U3MEPEHUM
MaKCMMarnbHOW CKOPOCTM NOTOKA U YPOBHSI.

1.3.4 lpegensl gonyckaemon OTHOCUTESIbHOM MOrpPeLLUHOCTU U3MEPEHNUS Bpe-
MeHU paboTbl He npeBbiwatoT + 0,01 %.
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1.4. CocTtaB

1.4.1. CocTtaB pacxogomepa npu noctaBke — B COOTBETCTBMM C Tabn.2.

Tabnuua 2
HanmeHoBaHwue Kon. MpumedaHne

1. bnok nameputenbHbIn LUGPOBOM 1 MpumevaHue 1
2. [aTynk ypoBHS yNbTpa3ByKOBOM 1

3. [aTymk CKOpOCTU YNbTPa3BYyKOBOM 1

4. KOMNIeKT MOHTaXHbIN 1 MpumevaHune 2
5. MacnopTt 1

6. PykoBoaCTBO No akcnnyatauun 4.1, 2 Mpumevarune 3
7. MO ansa pabotbl ¢ MK MpyumeyaHne 3

NMPUMEYHAHUA:

1. KonnyecTtso 1 TN Mogyrien BHELHUX CBA3en — Mo 3akaay.

2. MakcumanbHaa gonyctMmasi gnvHa — coeguHuTenbHbIX  kabenen
avy-sumd (ACY-bUL) — 30 m.

3. JkcnnyataynoHHas JOKYMeHTaumMs U KapTbl 3aka3a Ha JaHHOe u3genuve
W Opyrylo nNpoaykumio, Bbinyckaemyto coupmon «B3JET», pasmelyeHbl
Ha canTe no agpecy www.vzljot.ru.

Tam >xe pasmelleH nakeT nporpaMmm «YHuBepcasibHbIN NPOCMOTp-
LWMK», BKITOYAKOLWNMA B CBOW COCTAB WHCTPYMEHTasNbHYK MNporpammy

«Monutop B3JIET PBIl» gns paboTtbl ¢ npubopom no nocnegoBatesb-
HbIM MHTEepdencam RS-232, RS-485 un nHtepeincy Ethernet.

1.4.2. o 3aKka3y MOXeT NOCTaBMATbCA UCTOYHMK BTOPUYHOIO NUTaHNA OT CETU
220 B 50 I'y, (puc.E.1 MNpunoxexue E).
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1.5. YcTpoucTtBo u paboTta

1.5.1. MprHUMN paboTbl
1.5.1.1. MpuHUMN paboTbl pacxogomMepa OCHOBaH Ha 6ECKOHTaKTHOM U3MEPEHNN

1.5.1.2.

YPOBHS1 XXMAKOCTU, NpOTEKaloLLlen B 6e3HaNoOpHOM pexume, U3MepeHun
MaKCVMMarbHOWM CKOPOCTU NOTOKA XUAKOCTU U NepecyeTe TeKyLLero 3Ha-
YEeHUs1 YPOBHS M CKOPOCTU B COOTBETCTBYHOLLEE 3HAYEHME pacxoda C
nocneayowmM BblYMCIIEHNEM, MPU HEOOXOAMMOCTUN, CyMMapHOro o6b-
ema npotlueaLlen XnakocTu.

M3mepeHHOe 3HayeHWe YpOBHS MNepecynTbiBaeTCs B 3HaYeHue
naowaan XmMBoro CevYeHnsa Xnakoctu B 3aBUCUMOCTM OT Tuna usme-
psAemMoro o6bekTa. 3aBUCMMOCTb MAOLLAaAM XNBOTO CEYEHUS OT TeKyLLe-
ro ypoBHSI onpegensieTcs npwu Hactporike npubopa B Buae yHKUUK
«ypOBeHb — Nriowanb» 1 BBOAUTCH B Nnpubop nytem 3agaHusa 0o 32 nap
3HAYEeHUN «ypOBEHb — MNOLLaAb» BPYYHYK WUAX NPW NOMOLLU Cheuun-
anbHoro MO. N3amepeHHOe 3Ha4YeHne MakCMMarbHOW CKOPOCTM MOTOKA
nepecynTbiBaeTCsa B 3HA4YeHWe cpedHen CKOPOCTU C UCMONb30BaHUEM
kKoaddumumeHTa N, 3aBMCALLErO OT TMNA OObEKTA M TEKyLLEro YpOBHS
3anonHeHuns. 3aBUCMMOCTb kKoadduumeHTa N OT TekyLero ypoBHs ans
KOHKpETHOro Tuna obbekTa onpegenserca npu HacTporke npubopa B
Buae (PyHKUUN «ypoBeHb — koadhduumeHT N» 1 BBoguTCca B npudop ny-
TeM 3adaHusa o 32 nap 3Ha4YeHUn «ypoBeHb — K03 dunumeHT N» BpyY-
HYIO MNKn Npu nomoLuwm crneumansHoro MMO.

Ana onpefeneHns ypoBHS XMAKOCTU UCNONb3yeTcs MeToq akycTuye-
CKOW rnoKauumu 4epes rasoByl0 cpefly rpaHvubl ee pasgena C >XUOKOW
cpepon (puc.1).

YnbTpasBykoBOM AaTtuuk ypoBHs 1YY umeeT ABa Nbe3oanekrpuye-
Ckux npeobpasoBaTens, OAMH U3 KOTOPbIX M3ryyaeT YrbTpa3ByKOBOM
curHan (Y3C) no HanpaBneHuo K NOBEPXHOCTWU pasferna cpen, a apy-
rov NPUHUMaET OTPaXXEHHbIN 3XO-CurHan.

AHanormyHbiM obpasom paboTaeT ynbTpPa3BYKOBOM OATYMK CKOPO-
ctn [1CY, norpyxaembii B NOTOK XMAKOCTU, NPU 3TOM OTpaKeHne 3xo-
CUrHana npoucxoamuT OT YacTul, B3BECU U My3blpbKOB BO34yxa, coaep-
Xalnxcs B NOTOKeE.

12
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Puc.1. Cxema namepeHust ypoBHsi U CKOPOCTHM NOTOKaA.

1.5.1.3. o n3amepeHHOMy 3Ha4YeHU0 BpeMeHU npoxoxaeHnsa Y3C B npsMom u
obpaTtHoM HanpaeneHun T M BeNUYMHE CKOPOCTM pacnpoCTpaHeHUs
Y3C B rasoBoun cpege C paccumnTbiBaeTCa pacCTOsHUE OT U3rydatoLlen
NoBEPXHOCTU npeobpasoBaTenss 4O MOBEPXHOCTM pasgena cpeq. [Ons
yOoo0CTBa OLEHKM pe3ynbTaToB U3MEPEHUA NonoXxeHne 6a3oBon nroc-
KOCTMW, OT KOTOPOW BEOAETCSA OTCYET PACCTOSAHUS, NPUBA3AHO K BHELUHEN
NOBEPXHOCTN KOHCTPYKUWMKU, HA KoTopoun kpenutca AYY. MNpn aTom ums-
mMepsiemas guctaHuma D paBHa paccTosiHMiO OoT 6a30BOW MNOCKOCTU OT-
cyeTa A0 NoBEPXHOCTU pa3gena cpeq

T—dt

D= xC +hs

roe dt — cmelleHune Hyng,
hs — BblcOTa gaT4yuKa,
C — ckopoCTb 3BYKa B BO3AYLUHOWN cpeae.

NMPUMEYAHWME. 3HaveHns napameTpoB hs n dt onpegenstotcs no
pesynbTatam KannbpoBKM pacxogomepa npu BbiNycke 13 NPOU3BOACT-
Ba W 3aHOCATCH B Nacnopr.
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1.5.1.4. C y4yeTOM M3BECTHOW BENUYUHLI HBa3bl N3MepeHNsa ypoBHA B paccunTbl-
BaeTCA TeKkyllee 3Ha4YeHne ypoBHs Hysy N0 opmyne:

Huaw = B — Duawm,

raoe B — pacctosiHne oT 6a30Boi MMOCKOCTU OoTcyeTa A0 AHa KaHana
WUNn 40 HEKOTOPOW YCNOBHOWM MIOCKOCTU, OTHOCUTESIbHO KOTOPOW onpe-
aensietca 3HayeHue ypoBHs. 1o M3amMepeHHOMY 3Ha4YeHU0 YPOBHS Bbl-
YUCINAKTCA TeKyllas nnowiagb XMBOrO CeYeHust NoToka S n koapdu-
LUMEHT nepecyeTa MakCUManbHOW CKOPOCTU B cpeHtoro N.

1.5.1.5. NockonbKy cKopocTb pacnpocTpaHeHuss Y3C 3aBuCUMT OT napameTpoB
rasoBon cpedbl (TemnepaTypbl, BfIaXHOCTU, AaBfeHUsA, cocTaBa rasa),
TO ana obecneyeHns 3agaHHOW TOYHOCTU M3MEPEHU B pacxogomepe
ucnonb3yeTca TepmonpeobpasoBaTenib COMPOTUMBIIEHUNA, U Tekyllee
3Ha4eHue ckopocTn Y3C paccunTbiBaeTCsl C UCMOMb30BaHNEM IMMNNPU-
yeckon PopMyribl, yYUTbIBAOLWLEN TemnepaTypy rasoBou cpefbl, B KO-
TOpOW NpoucxoguT pacnpoctpaHeHune Y3C:

C=C,+0,59-t,

roe Co — ckopoctb Y3C npu temnepatype 0 °C, m/c;
0,59 — koadhpuumeHT, m/c-°C;

t — Tekyulee 3HayeHWe TemnepaTypbl ra3oBon cpeabl, U3MepeHHoe
pacxogomepowm, °C.

NMPUMEYAHUE. 3HaveHne napametpa Cp Ans Bo3gyxa onpene-
nsieTcs B pesynbTaTte KannbpoBku Npu Bbinycke M3 npoussoacTtea. Ec-
N COCTaB ra3oBon cpeabl HAa 0O6bEKTE OTNMYaeTCsa OT BO3ayxa, TO ANs
npaBWibHOIO OnpegeneHns pacxo4oMepPoOM TEKYLLEro 3HayeHusi CKo-
poctn Y3C HeobxogMmo BbINOSTHUTL KOPPEKTUPOBKY 3Ha4YeHusi napa-
meTpa CpHa obbekTe B cooTBeTCTBMM C N.1.4.12. 4.1l P3.

1.5.1.6. B pacxogomepe C LeNbI MNOBbILWEHUS NOMEXOYCTONYNMBOCTU U3MEPU-
TENbHOrO TpakTa NpPeaycMOTPEH PeXnM aBTOMATUYECKOro moucka u
CNexXeHnsa 3a Nosie3HbIM 3X0-CUrHanom Ha goHe nomex. lNMomexu moryt
OblTb 0OYyCroOBMEHbl MHOroOKpaTHbIMKU nepeoTpaxeHnamm Y3C n Hanwm-
Ynem Ha o6BbEKTE MNOCTOPOHHUX OTpaxaTenen.

B pexume aBTOMATMYECKOro Moucka MCnonb3yeTcs oauH u3 4-x
KpuTepueB Ans Bbibopa None3Horo axo-curHana:

- MakcMmarnbHbI NO aMnAUTyge CUrHan B 3aJaHHOM Auanas3oHe u3me-
peHu;

- BAvKanLnn No ANCTaHUMN CUrHan B 3a4aHHOM guanas3oHe |/|3mepeHM|71;

- CaMbli yOaneHHbI No AUCTaHUUM CUrHan B 3aaHHOM AuanasoHe n3-
MepeHUn;

- MakcMmaribHOe 3HadYeHue NpousBefeHUs aMnnUTydbl cUrHana Ha Ko-
peHb KBagpaTHbIA U3 3HAYEHNA AUCTaHUMN B 3aJaHHOM AnanasoHe n3s-
MepeHUNn.

14

S E5aeT



1.5.1.7.

1.5.1.8.

Mocne HaxoxgeHusa NonesHoro curHana PopmMupyeTca OKHO crne-
XeHusa. CurHanel, He nonagaroLwime BO BpeMEHHOW MHTEpPBasn OKHa cre-
XEHUs, He yYnTbiBatOTCA Npnubopom.

Bo3moxeH Takke u pyt-|H0|7| NOUCK MNMOoJ1e3HOro cnurHara.

lMpouenypa HaCTPOMKM pexuma noucka Mosie3HOro 9xo-curHana
npueegeHa B n.1.1.4. 4u.ll P3.

B pesynbTate cnekTpanbHOro aHanu3a NpUHATOrO CUrHana B kaHane
CKOPOCTU ONpeaensnTca MakcMmaribHble NOSIoXUTeNbHble F+ n otpu-
uaTenbHble F- gonnepoBckMe 4acToTbl C Y4ETOM KarMOpOBOYHbLIX KO-
adpdpuumeHToB dF+ n dF-. 1o nx COOTHOLLEHUIO onpeaenseTca Hanpas-
neHue NnoToka N paccYnTbIBaEeTCs 3HaYeHNe MakCuMarnbHON CKOPOCTMU.

AF W
2* Fpcuen*cos(90 — )

VMAKC =

rae AF JonnepoBCKWA CABWUE YacToT AN NPSIMOro HanpaBfieHMs NoToka
paBHbI F+, a anst o6paTHOro HanpasreHUst NoToka paBHbIn F-;

FcurH — 3agaHHasa vactoTta manydeHus ~360 kly (peanbHoe 3HayYeHue
FpcurH HaxoauTcs B MEHIO “TEXHOMOrnM4yeckne napameTpsl”);

a — yron ckoca gatyuka, pasHbin 35° ana CY-001 n 70° ana CY-002;

W — 3Ha4yeHune CKOpOCTU YNbTPa3ByKOBOroO CUrHana B BoAe, onpenens-
eTca No TekyLwen Temnepartype co BcTpoeHHoro B [ICY Tepmonpeobpa-
30BaTend conpoTuBneHus (Takke Temnepartypa Ans OpYyrov XUAKOCTU
MOXET BBOAUTBLCH BPYYHYIO).

NMPUMEYAHUE. 3HaueHnsa napameTpoB dF+ n dF- onpegenstoTtcs

no pesynbTaTaM KanmbpoBKM pacxogomepa Mnpu BbiNycke M3 NpOon3BOA-
CTBa W 3aHOCATCS B nacnopT

Mo 3HayeHuno Vmakc n N, C y4eTOM TEKYLLero ypoBHS ornpenensieTcs
CpeaHsisi CKOPOCTb MOTOKa

V., =V,,.-N

Mmakce

1.5.1.9. 3Ha4veHue cpegHero o6beMHOro pacxoaa BblumcnseTcs no popmyne

Q=V, S
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1.5.2. YcTponcrtBo

CTpyKTypHasi cxeMa pacxogoMepa npuBegeHa Ha puc.2.

Pacxogomep

Bnok nsmepurtenbHbiv UudpoBomn

Moaynb nameputens

[Mnata BbluMCnIMTENSA

» RS-232

» RS-485

MMNynbCHO-4acTOTHbIN

NHavkaTop KomBrHMpoBaHH®Ii
mMoaynb
| Cepeuchbii |
KnaBunaTtypa > : Modynb L
| Cepaucrbii
I Moaynb I
A
A 4
Mnarta namepurens
A A AAA
Yyvy
Mogaynb
BUMM

VI NOTMYECKniA curHan

BUTT — ecmpoeHHbIU UCMOYHUK numaHus;
UBIT — ucmoYHUK 8mMoOpuUYHO20 NUMAaHUs;
AYY — 0amyuk ypoeHs yribmpa3ssyKkoeou,

LCY — 0amyuk ckopocmu yribmpa3ssyKkoeodl.

Puc. 2. CTpyKkTypHasa cxema pacxogomepa.
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Pacxogomep cocTouT M3 yrnbTpasBYKOBbLIX AAaTYMKOB YPOBHS U CKO-
pocTK 1 Brioka n3mMepuTenbLHOro LMgpPoBOro.

AYY npefHasHayaeTtca Onsg naMepeHus yposHsa notoka. AYY kowm-
nnektyetca TMC. ACY npeaHasHadyeH Onsi UBMEPEHUS CKOPOCTU NOTO-
Ka n Tarke komnnekrtyetcs TIC.

OcHoBHbIMK 3nemeHTamn BUL aBnatoTcs nnatbl Mameputensa wm
BblYMCNUTENS.

N3meputenb obecneuymBaeT 30HOMPOBAHME MOBEPXHOCTU XUAKO-
ctn (popmupyeT 3oHaupyrowme umnynscel ansg AYY v ACY, npuHnma-
eT n ycunusaet curHansl ot 1YY u [CY), namepeHne BpeMeHn npoxo-
xaeHna Y3C B npsAsMoM n obpaTHOM HanpaBneHuu, namepsieT CABur
YactoTbl npuemHoro curHana OCY, obpabotky curHanos TIC n uH-
hopMaLMOHHbIN OBMEH C NNaTon BblYMCNNTENS.

Bblumcnutens ocyllecTBNAeT pacyeT BblYUCIISEMbIX NapamMeTpos,
MHOPMAUNOHHBLIN OOMEH C NAaTon N3MepUTENs N BHELLHUMWU YCTPOK-
CTBaMu, apxvMBUpoBaHne MHopmaLmm, ynpaenaet paboTon 3neKTpPoH-
HbIX MOAYIen BHELHUX CBSA3EW, XUOKOKPUCTaNIMYeCckoro nHamkatopa
n obecneyvnBaet paboTy knasmnaTypbl.

Ana obecneyeHns BHELIHUX CBA3eW pacxogoMepa Ha nnaTte Bbl-
YUCIIUTENS YCTAHOBIEH 3NEKTPOHHbIN KOMOUHUPOBAHHbLIN MOOYMb YHU-
BepcanbHoro Bbixoga 0 n nocrnegosBaTesibHbIX UHTEpdencoB RS-232 n
RS-485.

Kpome TOro, no 3akasy Ha nnaTy BblMUCIIMTENSA AOMNOSTHUTENBHO
MOXXHO YCTaHOBWUTb OO ABYX 3MEKTPOHHbLIX CEPBUCHBIX MOLYNEN BHELL-
HUX CBSA3EMN:

- OAVH NNn aBa 4-kaHarnbHbIX MOAYNSA YHUBEpPCanbHbIX BbIXOOOB;
- OAVH 1NN ABa MOAYNSA TOKOBOrO BbIX0Aa;
- moaynb Ethernet.

YnpasneHune paboTon pacxogoMmepa n nHanKaums n3aMmepuTenbHOMN,
YCTAHOBOYHOW, OMArHOCTUYECKON, apXMBHOM WHdopMauumn obecneym-
BaeTCHA C MOMOLLbIO KraBnaTypbl U rpadpnu4ecKoro Xuakokpuctannmye-
ckoro uHamkatop (KKW). MNMepnog obHoBNEHUs Tekywien nHgpopmaumnm
Ha akpaHe XKW cocTaensieT 1 c.

1.5.3. Pexxumbl paboTbl
1.5.3.1. Pacxogomep nmeet Tpu pexuma paboThbi:
- PABOTA — akcnnyaTauuoHHbIA PeXnM (pexnm nonb3osaTens);
- CEPBUC — pexum nogroToBKmM pacxogomepa K aKkcnnyatauuu;
- HACTPOWKA — pexuM HacTpoiiki 1 NoBepKM pacxogomepa.

Pexumbl oTnu4aloTca ypoBHEM JOCTyna K MHopmauun (MHOMLK-
pyemon Ha gucnnee u/vnu nepegasaemon no mHtepdencam RS-232,
RS-485, Ethernet) u BO3MOXHOCTAMU MO M3MEHEHUIO YCTAHOBOYHbIX
napamMmeTpoB pacxogomepa.

HanBonbLunMy BO3MOXHOCTAMM obnanaeT pexum HACTPOWKA. B
3TOM peXumMe UHONLMPYKOTCHA BCe NapamMeTpbl U BO3MOXHa Moandumka-
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LUMS BCEX HACTPOEYHbIX napameTpoB. HanMeHbLMMN BO3MOXHOCTSIMM
obnapaet pexum PABOTA.

YnpaBneHune paboTton pacxogomepa B pasfMYHbIX peXmmax ocy-
LecTBnseTCa C KnaBuaTypbl M OPraHM30BaHO C MOMOLLBID CUCTEMBI
MEHIO N OKOH pPa3HOro ypoBHS, oTobpaxaembix Ha gucnnee. MNopsgok
yrnpaBneHus, cuctema MHamkKauum, B3aMmoCBsi3M MEHIO U OKOH, a Takxke
Tabnvubl NapameTpoB, WHOUUMPYEMbIX Ha Aucnnee, NpuBedeHbl B
MpunoxeHun A u MpunoxexHun b y.ll P3.

[na ynpaBneHus paboTon pacxogoMepa BO3MOXHO Takke UCMosb-
30BaHue NepcoHanbHOro KoMnbloTepa, NOAKNoYaemMoro no nHTepden-
cy RS-232 (RS-485) nnun untepdenicy Ethernet.

1.5.3.2. Pexxum paboTbl 3agaetcs KomOGuHaunen Hannyums / oTCyTCTBMSA 3aMblka-
HUSA C MOMOLLbIO NepeMblyek KOHTaKTHbIX nap J3 u J4, pacnosnioXXeHHbIX
Ha KOMOWHMpoBaHHOM mopayne «RS-232 / RS-485 / yHuBepcanbHbIn
Bbixoa O» (puc..2).

CooTBeTCcTBME KOMOMHaUMW pexnmam paboTbl MpUBEAEHO B
Tabn.3, rge « + » — HannuMe 3amMblKaHUSA KOHTAKTHOM napbl, @ « - » —
OTCYTCTBME 3aMblKaHUS.

Tabnuua 3
Pexum paboThbl JI;OHTaKTHaﬂ napjl4 HasHaueHune pexunma
PABOTA - - Jkcnnyaraums
CEPBUC i + lNogroToBka
K aKcnnyaTauum
HACTPOWKA + -/ + Hactpoiika

BHUMAHME! 3anpelwaeTca CHATME U YCTaHOBKA NMepemblyek npu
BKMIOYEHHOM NUuTaHun npubopa.

1.5.3.3. Pexxum PABOTA — aTO pexum akcnsiyatauum pacxogomMepa Ha obbek-
Te.

B pexvnme PABOTA nonb3oBaTtenb MMeeT BO3MOXHOCTb NpocMmaT-
puBaTb:

a) M3MepsieMble 3Ha4yeHusi napameTpoB: pacxoga, obbema, ypoBHSA, AUC-
TaHuuMK, TemnepaTypbl BoAbl U ra3oBoi cpeabl, ckopocTn Y3C B BoAe U
rasoBow cpege;

0) coagepxxMmoe apxmBOB M XYpHanoB (3a uckrnoyeHnem «XKypHana nosnb-
3oBartensay);

B) KOH(UIypauNOHHbIE NapameTpbl: HACTPONKM AATYNKOB YPOBHSI U CKOPO-
CTW, pacxXodHYyl XapaKTepUCTUKy OObekTa, TWUMbl YCTAHOBMEHHbIX O0-
MONMHUTENbHbLIX MOAYIEN BHELLUHUX CBSI3eN U XapaKTEePUCTUKM BbIXOOO0B,
3Ha4YeHMs TEXHOMNOrMYECKUX NapameTpoB;

r) napameTpbl paboTbl:
- MOKa3aHns 4acoB pearibHOro BPEMEHMU;
- NapamMeTpbl cBA3K No nHTepdencam RS-232 (RS-485), Ethernet;
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- 3Ha4YeHne BpeMeHu HelwTaTHblx cutyauun (HC);
- CNnoBa COCTOSIHUSA N3MEPUTENbHONO KaHarna 1 BbIXOO0B.

B pexume PABEOTA nonb3oBatenb UMeET BO3MOXHOCTb yCTaHaB-
nmBaTb napameTpbl paboTbl No MHTepdency RS-232, RS-485 wnn no
nHTepgency Ethernet: ceteBon agpec npubopa, CKOpOCTb paboThl,
ANMTENbHOCTL 3a4ePXKU 1 Nay3bl.

1.5.3.4. Pexxum CEPBUC — 3710 pexmm NoAroToBKM pacxogoMepa K akcnsyaTa-
UMn Ha obbekTe.

B pexume CEPBUC pononHUTENbHO (MO OTHOLUEHWUIO K pexumy
PABOTA) BO3MOXHO:

a) npocmaTpuBaTtb U U3MEHSATb:
- napamMeTpbl 00BHEKTa;
- NapameTpbl HACTPOEYHbIX Npodounen;
- pPacXo4HYI0 XapaKTepuUCTUKy OObekTa;
- HACTPOWKM MHAMKALMNM;
- NapameTpbl 06paboTkM pe3ynbLTaToB N3MEPEHUS;

- eQuHMUbl N3MepeHnsa pacxona [M3/C; M3/MVIH; M3/q; n/c; n/MuH; nM] un
o6bema [M>; n];

- TUNbI U 3HAYEHWS1 NapaMeTPOB MOAYEN BHELLHNX CBS3eN;

- HACTPOMNKMN MHTEPBAaNbHOIO apXxmBa;

- NoKa3aHusl NPUBOPHbLIX YacoB;

- peXnM nepexoaa NPUOGOPHBIX YAacoB Ha «3UMHEEN»/«NIETHEE» BPEMSI.

0) npoBOANTL KanNMBpPOBKY Ha OOBbEKTE KaHana U3MepeHUst ypoBHSA 1 KaHa-
na n3MepeHns CKOpoCTy;

B) NMPOU3BOAUTbL OYMCTKY apXMBOB U XXypHarnoB (3a ucknoyeHmem «XKypHa-
na nonb3oBartens» n «XKypHana pexumoB»).

1.5.3.5. B pexume HACTPOWMKA BO3MOXHO mpocMaTpuBaTb M MOAUULIMPO-
BaTb BCE NapameTpbl 6€3 UCKITHYEHNS.

B pexume HACTPOWKA pononHutenbHo k pexumam PABOTA u
CEPBWC moxeT nponssoanTbCS:

- NPOCMOTP XXypHara nonb3oBaTens;
- NoOBepKa pacxoaomepa;
- KanubpoBKka N3MepPUTENbHbIX KaHamOoB;

- 3anucb B NamsATb pacxogomepa Tvna, reoMeTpu4ecknx pasmepos, pa-
6o4yen 4acToTbl 4ATYMKOB, KAanNMBOPOBOYHbBIX NAapaMeTpoB, a TakKe 3Ha-
YeHUn MUHUManbHON CMWUH 1M MakcumanbHoW Cmakc CKOpOCTM YrbT-
pasByka B rasoBov cpefe;

- 3anucb B NaMATb 3aBOACKOro Homepa npubopa.
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1.5.4. BHeluHMe cBA3MN

1.5.4.1. lNocnepnoBaTtenbHble NHTEPENCHI

MocnepoBaTenbHble UHTEpdencbl RS-232, RS-485 n uHTepdenic
Ethernet nossonsaT ynpaBnsate NpubOpPOM, CUMTbIBATb U3MEPUTESb-
HYI0, apXMBHYIO, YCTAHOBOYHYIO U JMAarHOCTMYECKYH MHopMauno, Mo-
AnduumpoBaTtb YCTaHOBOYHbIE napameTpbl. [locrnepoBaTesibHble WH-
Tepdencol RS-232 n RS-485 nogaepxmeatot npotokon ModBus (RTU
ModBus 1 ASCIlI ModBus), NpuHATLIN B Ka4yecTBe CTaHAApPTHOro B Npu-
B6opax upmbl «B3JTET».

NHTepdenc RS-232 moxeT ncnosnb3oBaTbCa ANA HENOCpeaCTBEH-
HOW CBS3M C NnepcoHarnbHbiM kKoMnbtoTepom (IMK):

- No kabento (Npy ANVHEe NUHUK CBA3KN o 15 m);
- N0 TeNedOHHOM NUHUK (C NOMOLLBIO TeNEdOHHOro Moaema);
- N0 paguokaHany (c NoMoLLb paguomonema).

[anbHOCTb CBA3M N0 TeNemOHHOM NMNHUK, paguoKaHany unm KaHa-
fny COTOBOW CBA3W onpeaenseTcs UX Xapakrepuctukamu.

NHTepdenc RS-485 obecneunBaeTt cBA3b No Kabento B rpynne u3
HECKOJSTbKMX abOHEHTOB, OAHUM U3 KOTOPbIX MOXeT 6biTb 1K, npu anu-
He nuHuKn cBa3n go 1200 m.

CkopocTb 06bmeHa no nHrepdencam RS-232 n RS-485 (ot 1200 oo
19200 bop), a Takke napameTpbl CBA3N yCTaHaBAMBAKOTCA Nporpamm-
HO.

BHUMAHMUE! He donyckaemcsi 0OHO8peMeHHOe UCIoJib308a-
Hue uHmepdgelticoe RS-232 u RS-485.

MHTepdenc Ethernet mncnonb3yetca aonst cBsasm npubopoB B 1O-
KanbHOW CeTU, a TakKe MOXeT UCMNOoNb30oBaTbCA ANA oOMeHa AaHHbIMM
yepe3 WNHTepHeT mexay npubopamu fnokanbHOW CeTU U yaaneHHbIM
KoMMboTEPOM (KoMMbloTepamu). OBMeH ocyLlecTBAsSeTCa Yepes LWIo3
foKanbHOW ceTu, uUMerwwmnin cobceTBeHHbINn (rnobanbHbi) IP-agpec.
Mpn obMeHe gaHHble ynakoBbIBalOTCA B CTek npoTokonos Ethernet / IP
/ UDP / TFTP / ModBus. lNoagepxnBaetca Takke npotokon ARP
(Ethernet / ARP), koTopbin ucnonb3yetca gns onpegeneHuns MAC-
agpeca y3na no |IP-agpecy 3anpoca.

1.5.4.2. YHuBepcanbHble BbIXOab!

Pacxogomep B 3aBMCMMOCTU OT KONMYECTBa YCTAHOBIIEHHbIX Cep-
BUCHbIX MoAynen yHuBepcanbHbiX BbixogoB (cMm. n.1.6.1.2) moxer
nmeTb oT 1 0o 9 ranbBaHNYeCKM pasBA3aHHbLIX YHUBEPCAIibHbIX BbIXO-
[0B.

HasHayeHnst yHMBepcarnbHbIX BbIXOOOB, PeXuMbl paboTbl, napa-
MeTpPbl BbIXOAHbIX CUTHANoOB, a Takke OTKMYEeHNe BbIXOO0B 3a4aroTcs
nporpaMmMHbIMU YyCTaHOBKaMn. BO3MOXHbIE 3HAYEHUS YCTAaHOBOK Mpu-
BeaeHbl B [Npunoxenuun b y.ll P3.

Cxema OKOHEYHOro kackaga BbIXOOOB W onucaHue ero paboThbl
npueefeHsbl B [Npunoxenum I.
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e B yactoTHOM pexvnme paboTbl Ha OTKPbITbIA BbIXOA4 BblOAETCA UM-
nynbCHas MocnegoBaTenbHOCTb TUMA «MeaHdp» CO CKBaXXHOCTbO 2,
YyacToTa cnefoBaHUSA KOTOPOW MPONopLMOHarnbHa TEKyLeMy 3Ha4YeHUIO
pacxoga. BoamoxHo mMacwrtabupoBaHue paboTbl YaCTOTHOrO BbIXoAa
nyTeM nNpOrpamMMHOM YCTaHOBKW. YCTaHOBKa MPOM3BOAUTCS B MEHIO
YACTOTHbIN BbIXOM X 3HaueHuit crieayowmx napameTpoB: Makcu-
ManbHOM YacToTbl paboTbl BbIXoAa Fuake, KO3 duMUMeHTa npeobpaso-
BaHus Bbixoda KP, a Takke HMXHeEro Qun v BepxHero Qgn NMOPOroBbIX
3Ha4yeHun pacxopaa, cooreeTcTByromnx Yactotam 0 'y U Fyake Ha BbIXO-
ae. MakcumanbHO BO3MOXHOe 3HavyeHue Fyaxe — 3000 L,

e B umnynbcHoM pexume paboTbl HA OTKPbITLIN BbIXOA, KaXOyH CeKyHOy
BblJaeTcs nayka MMMynbCOB, KONIMYECTBO KOTOPbIX C y4eTOM Beca UM-
nynsca Ky cooTBeTcTBYeT 3Ha4yeHuo obbema, M3MepeHHoro 3a npeabl-
Ayuyio cekyHay. MakcMmanbHO BO3MOXHas 4YacTtoTa CnefoBaHUS UM-
nynbLCOB B nayke (Tuna «meaHgp» co CKBaxXHOCTbIo 2) — 500 Mu.

Ans npaBunbHOM paboTbl yHMBEpPCcarbHbIX BbIXOAOB B pacxogoMe-
pe npedycMoTpeHa npoueaypa aBToMaTn4eckoro pacyeta koadduuum-
eHTa KP (I/IMI'I/MS, UMN/I1) B 4YacTOTHOM pexume 1 Beca umnynsca Ky
(M3/VIMI'I, n/mmn) B UMNyINbCHOM pEXUME.

Pac4yeT KP nponsBoguTca no 3agaHHbIM Mosfb3oBaTesnieM 3Ha4YeHu-
aMm Qgn Y Qun Y MakCUManbHOMY 3HAYEHUIO YaCTOTbl Fyake, pacyeT Ky —
no 3agaHHbIM Qgn U ASIUTESNTbHOCTU BbIXOL4HbLIX UMMNYNbCOB B AnanasoHe
ot 1 go 500 mc.

e B niornyeckom pexume Ha BbIxode Hanuuuio cobblTna (Mnu ero onpe-
AEeNEeHHOMY COCTOSIHMIO) COOTBETCTBYET OOUH YPOBEHb 3fIEKTPUYECKOrO
CUrHana, a OTCyTCTBMIO COBLITUA (MM MUHOMY €ro COCTOSIHUIO) — O PYrown
YPOBEHb CUrHana.

lMporpaMmmHO Ang BbIXxoga B FIOTMYECKOM peXmnme yCTaHOBKOMW 3Ha-
YEeHUS1 BbICOKMU WM HU3KUW 3aaeTcs akKTUBHbIA ypoBeHb (AKTUB.
yp.), T.e. YPOBEHb CUrHana, COOTBETCTBYHLMA HaNUYnio CobbITUS.
OneKkTpuyeckne napamMmeTpbl YpOBHEW CuUrHana ykasaHbl B [lpunoxe-
HAM I,

HasHauyeHne BbIxoga B NIOMMYECKOM PEXMME YCTaHaBNMBAETCSA B
okHe JIOTMYECKUWU BbIXO[ X / Mapam. nytem BbiGopa OOHOMO 13
NATN €ro BO3MOXHbIX Ha3HayeHun (Tabn.[d.7). Npu HeobxogumocTu 3a-
KpbITUS1 BbIXO4A NPOrpaMMHO ycTaHaBnmBaeTcsi napameTtp Her.

B nornyeckoMm pexume npegycMoTpeHa BO3MOXHOCTb 3afaHus
nporpamMmmHbiM nytem B okHe YCTABKWM yeTbipex ycnosui (yctaBok) v
O[HOrO YCIOBWUSA O HanMu4MuM akyCTU4eCKOro curHana. YCTaBku MO3BO-
NAT CpaBHMBaTb TeKyllee 3HayeHWe pacxoda C YeTbipbMsA 3apaHee
3a/laHHbIMM ero 3Ha4yeHusIMM Ha YCroBUSX, KOTOpble MnpuBeaeHbl B
Tabn.[.6.

Mpu BbINOMHEHUM BBELEHHOrO YCrOBUA Ha BbIXoAe dhopmMupyeTcs
COOTBETCTBYIOLLNM NOrMYECKUN curHarn.
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1.5.4.3. TokoBbIN BbIX0OA,

ToKOBbIV BbIXOA4 MOXET ObITb peann3oBaH C NOMOLLIbO CEPBUCHOIO
MOAYNSA TOKOBOro Bbixoga. HasHauyeHne n napameTpbl paboTbl TOKOBO-
ro BbIXxo4a yCTaHaBNMBAKOTCHA NPOrpaMmHoO. BO3MOXHbIe 3Ha4YeHus yc-
TaHOBOK npuBeaeHbl B Tabn.b.6 n tabn.b.7. yu.ll P3.

ManbBaHU4YeCKM pa3Bsi3aHHbIN TOKOBbIN BbIXOL CEPBUCHOIO MOAYNS
MoXeT pabotaTtb B ogHOM M3 Tpex guanasoHos: (0-5) MA, (0-20) mMA
nnu (4-20) MA.

HoMmunHanbHaa craTudeckass XapakTepucTuka TOKOBOro BbIxoAa
pacxogomepa:

—1
Q:QHI'I +(an QHn) M’
lmaKc _lMVIH

roe  Q — M3MepeHHoe 3HadeHue pacxopa, m3/c (Mg/MVIH, M3, e,
n/mMuH, n/v);

Qsn — 3a4aHHOE 3HaYeHue BerHero nopora pacxona No TOKOBOMY
BbIX0OAY, COOTBETCTBYOLLEE lyakc, M 3c (m /MI/IH M /q n/c, n/muH, n/v);

Qun — 3a0aHHOEe 3HaveHue HVI)KHeI'O nopora pacxoga rno TOKOBOMY
BbIXxoA4y, cooTBeTCcTBYOWEE lyyy, M /c( 3/M|/|H M /q n/c, n/muH, n/v);

lsx — 3HAYEHME BbIXOAHONO TOKOBOrO CUrHarna, COOTBETCTBYHOLLEE
N3MepEHHOMY 3Ha4YeHUo pacxoaa, MA;

lvakc — MaKCUManbHoOe 3HavyeHue auana3oHa paboTbl TOKOBOrO Bbl-
xoaa (5 unun 20), MA;

[y — MUHUManNbHOE 3Ha4YeHne amnanasoHa paboTbl TOKOBOrO BbIXO-
Aa (0 unu 4), MA.

Mpy HeobXxooMMOCTU 3aKpbITUS BbIXO4a MPOrpaMMHO YyCTaHaBIu-
BaeTcAa napameTp Her.

TokoBbIN BbIxOo4 B AnanasoHe pabotbl (0-20) MA unu (4-20) MA
MoxeT paboTaTb Ha Harpy3ky conpoTusneHuem o 1 kOwm, B AnanasoHe
(0-5) MA — 8o 2,5 KOM.

[onyctumas onuHa kabensi cBs3M MO TOKOBOMY BbIXOAY onpefe-
NAETCs COMPOTMBIEHUEM FIMHUM CBSI3W U BXOAHbLIM COMPOTMBIIEHUEM
NpUeMHMKa TOKOBOro curHana. Cymma conpoTMBIEHMI He LOIbKHA
npeBbIlaTb YKa3aHHOIO COMNPOTMBIEHUS! HArPY3KW.
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1.5.5. Perncrpauusa pesynbtatoB paboThbl

1.5.5.1. PesynbtaTbl U3MEPEHUN 1 BbIYUCIEHNA 3anNUCbIBAOTCA BO BHYTPEHHUE
apXuBbl: YaCOBOW, CYTOYHbIN, MECAYHbBIN N UHTEPBAIbHbIN.

KonunyecTBo 3anucen B apxvBax ykasaHo B n.1.2.4.

[AnNUTenbHOCTb MHTEPBana apxXmBMpoOBaHUA MHTEPBAsribHOro apxmea
MOXeT yCTaHaBnMBaTbCHA MNOJSib3oBaTeNeM U3 criegyllero psga 3Ha-
yeHun: 5; 10; 15; 20; 30 cek, 1; 2; 5; 6; 10; 15; 20; 30 muH, 1; 2; 3; 4; 6;
8;12; 24 vac.

1.5.5.2. B 3anuncu pukcmpyeTtcsa 3Ha4YeHns cneayowmnx napameTpoB:
a) B YaCOBOM, CYTOYHOM N MECAYHOM apxuBax:

- Tnp — BpemM4d Mnpoctod, MMH — B 4aCOBOM apxmse, 4YaC:MUH — B CYyTOY-
HOM N MeCAYHOM apxXmBax;

- V+ — HaKonneHHbIN 06bemM B NPSIMOM HanpaBieHMN 3a UHTepBan apxu-
BMPOBaHWS;

- V- — HaKonneHHbIn 06bLEM B 06paTHOM HanpaslneHnn 3a nHTepBas ap-
XNBUPOBAHUA;

- HMMH — MUHMManbHOEe 3HayYeHWe YPOBHSI 3a MHTEpBan apxMBUPOBa-
HUS, M;

- HMakc — makcnmanbHoe 3HadeHue YPOBHA 3a UHTEepBall apxXxmBunpoBa-
HUA, M;

- Hcp — cpegHee apudmeTnyeckoe 3Ha4YeHne YpOBHS 3a MHTepBarn ap-
XVUBUPOBAHUS, M;

- VMUH — MUHUManbHOE 3Ha4YeHMe CKOPOCTM 3a UHTepBan apxuBUpoBa-
HUSA, M/C;

- Vmakc — MakcMmarnbHOe 3HauYeHMe CKOPOCTM 3a MHTepBall apXuMBMpPOBa-
HUA, M/C;

- Vcp — cpeaHee apudmeTmyeckoe 3Ha4eHne CKOpOCTU 3a MHTepBan ap-
XNBUPOBaAHUSA, M/C;

- CNoBa COCTOSIHMI OTKA30B M HelTaTHbIX CI/ITyaLl,I/IIZ.

6) B MHTEepBanbHOM apXxuBe KPOMe BbllLeyKa3aHHbIX napamMeTpoB OUKCU-
pytoTCs:

- Ccp — cpegHee apudMeTUYeckoe 3HaYeHue CKOPOCTU yrnbTpasByka B
rasoBoVi cpefie 3a MHTepBan apxXnBnpoBaHus, M/c;

- CMMH — MUHMManbHOE 3Ha4YeHMe CKOpPOCTU ynbTpas3Byka 3a MHTepBarn
apxvnBUpoBaHus, M/c;

- CMaKc — MakcmmanbHOe 3Ha4yeHne CKOpOCTHM yNnbTpasByka 3a MHTepBarn
apxXnBMpoBaHus, M/c;

- Wep — cpegHee apumeTnyeckoe 3HadYeHne CKOpOCTM yribTpa3Byka B
n3MepsieMon cpeae 3a UHTepBarn apxmBnpoBaHus, M/c;

- WMHUH — MUHUMarbHOEe 3Ha4yeHne CKOpPOCTWU ynbTpasByka B M3Mepsie-
MOW cpefe 3a MHTepBan apxXMBMpPOBaHUS, M/C;
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- WMaKc — MakcumarnbHoe 3HadyeHne CKOpOCTU yrbTpasByka B U3Mepsie-
MO cpefe 3a UHTepBarn apXMBMPOBaHUS, M/C.

MHankaums 3HayYeHun apxuBuvpyembiX MapaMeTpoB COMPOBOXAA-
eTca obo3HayeHneMm:

- AaTtbl U Yaca apXmnBnpoBaHmA — Arid 4aCoBOro apxmBa,
- AaTbl apXnBnpoBaHnA — and CyTO4YHOIro 1 MeCA4YHOIro apxmBoOB,

- JaTbl 1 BpeMEHN OKOHYaHUA UHTEepBalJia apXnBnUpoBaHNA — ONA UHTEpP-
BaJ1IbHOro apxumBa.

1.5.5.3. \3aMeHeHne 3Ha4yeHNn YCTaHOBOYHbIX NapameTpoB (PUKCUPYIOTCS B XKyp-
Hane nonb3oBaTens, KOTOpbIM MOXeT cofepxaTb Ao 512 sanucen. B
XypHane dukcupyeTcs:

- faTa u Bpems nponsseeHHoN MoandmKkauuy;

- HaMMeHOoBaHMe MoanUUUPyemMoro napameTpa;
- 3Ha4YeHMe napamMmeTpa 4o moamdmKkaumm;

- 3Ha4YeHMe napameTpa nocrne moanduKauuu;

- NOPSAKOBbLIA HOMEP 3anucu.

1.5.5.4. NameHeHne pexunma paboTbl npubopa pUKCMpyeTCcs B XKXypHane pexu-
MOB, KOTOPbI MOXET cofepxaTb 40 512 3anucen.

B >xypHarne pexumoB ukcupyetcs:
- NOPSAAKOBbLIA HOMEp 3anucy;
- HAaMMEHOBaHMe YCTaHOBMNEHHOro pexunmMa paboTbl Npudopa;
- AaTa 1 BpeMsi YCTaHOBKM pexuMma.

1.5.5.5. HewTaTHble cuTyaumm M OTKasbl, BO3HUKawLWMe B npouecce paboTbl
pacxogomepa, (PUKCUPYTCA COOTBETCTBEHHO B XXypHanax HewTaTHbIX
CUTyaunin N3MEpPUTENbHOIO KaHana, >XypHane HewTaTHbIX CUTyauun
YHUBepCarbHbIX U TOKOBOrO BbIXOAa, XypHane oTkasoB. XXypHarbl He-
LWTATHBLIX CUTyauun MOryT codepxaTb Ao 512 3anucen, KypHarn OTKa3oB
— po 60 3anucen.

B >KypHanax HewTaTHbIX CUTyaunn uKkcupyeTcs:
- NOPSAKOBbLIA HOMEP 3anucu;
- HAMMEHOBaHMe HewWTaTHOW CUTyauuu;
- AaTa 1 Bpems Hadvana HC;
- anutensHocTb HC (Yackl, MUHYTbI, CEKYHADbI);
- AaTa 1 Bpems okoH4aHunsa HC.
B >xypHane oTka3oB ukcmpyeTcs:
- MOPSAAKOBbLIA HOMEp 3arnucu;
- HAMMEeHOBaHMe 0TKasa;
- Aata 1 BpeMsi HacTynneHns oTkasa.

MepeyeHb pUKCUPYyEMbIX OTKA30B M HewTaTHbIX CUTyauui npuse-
AeH B Tabn.l.4. 4u.ll P3.
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1.6. CocTaBHbIe YacTu pacxogomepa

1.6.1. Bnok nameputenbHbIN LU POBOU
1.6.1.1. ®yHkunn BUL

BUL, npenctaenseTr cobor MMUKPONPOLECCOPHbIA M3MEPUTESBHO-
BblYNCIIUTENBHbIN BNOK MOLYNBHON KOHCTPYKUMW, BbINOSTHAOLWNA Che-
ayouime yHKUnK:

- (hbopMMpPOBaHNE 30HAMPYIOLWNX UMMYNbCOB, @ Takke MMMYyNbCOB NS
ouncTtkm 1YY oT BO3MOXHOro KOHAEHcaTa;

- NpeobpasoBaHme n 06paboTKy curHanos, NonyyeHHbix ot AYY u ACY;
- onpeaeneHne 3HavYeHnn namepsieMblX NnapameTpoB;

- apXMBUPOBaHME N XpaHEeHWe B 3HEProHe3aBUCUMOW NamsATV pe3yrbTa-
TOB U3MEPEHUIA, BbIYUCIIEHU, YCTAHOBOYHbIX NApPaMeTPoB U T.1.;

- 06paboTKy ynpaBnsaoLWmMX CUrHaNoB C knaBuaTtypbl, Yepes nocrnegosa-
TenbHbIV HTEpdenc RS-232 (RS-485), no kaHany Ethernet;

- BbIBOJ, U3MEPUTESTBbHON, apXMBHOW, ONArHOCTUYECKON M YyCTaHOBOYHOM
nHdopmauumn Ha aucnnen XKW, yepes nocnegoBaTtenbHbI MHTEPdENC
RS-232 (RS-485) n nHtepdpenc Ethernet;

- BbIBOA4 M3MEePUTENbHON MHAOPMaUun Yepes3 TOKOBbIN W/UNnU yYHUBEP-
carnbHble BbIXOAbl;

- aBTOMATMYECKUA KOHTPOSMb U MHAMKAUUIO HanMyusl HewTaTHbIX CUTya-
LM N HENCNPABHOCTEN B pacxogomepe.

1.6.1.2. KoHcTpykumna UL
BHewHnn Bug BUL, npnBegeH B MNMpunoxeHun A.

Kopnyc BULL coctouT u3 Tpex nuTbiX M3 antoMUHUEBOrO crnaea
yacTen (KOHCTPYKTMBHbLIX MOAYNEN): NIMLEBON YacTu — MOAYNA N3MEpPU-
Tend, cpegHenm 4YacTu — MoAynsd BCTPOEHHOrO0 WUCTOYHMKA MNUTaHUS
(BUIT) n ocHOoBaHUSA — MOHTa)XHOro Mogynsi.

Moaynb nsameputens coaepXxuT nnatbl U3MepuTensa 1 Bbl4UcnuTe-
na. Ha nuueBon naHenu koprnyca Moaynsa HaxoAsTCA XUAKOKpUCTan-
nnyecknn nugukatop u knasmatypa. XKW obecneumBaeT BbIBOA YeTbI-
pex CTpok andaBuTHO-UMppoBon MHpopmaummn npu 20 cumBonax B
CTpOKe.

Ha nnaty u3amepuTena ycTaHaBnuBalTCA MNpuemMo-nepeaaroLme
MOoAynun, K KoTopbiM nogkrtoyatotea AYY n [CY n TemnepaTypHbIn Mo-
Aynb C pasbemamu ansa nogknoyveHus TC.

Ha nnaty BbluncnvTens ycTaHaBNMBaeTCa KOMOUHNUPOBAHHLIN MO-
Aynb nocnegosaTenbHblX MHTepdencos (RS-232 n RS-485) n yHueep-
canbHoro Bbixogda 0, CHabXXeHHbIM KOHTaKTHbIMK Napamn (4ns 3agaHuns
pexuma paboTtel BUL n pexxuma paboTbl OKOHEYHOrO Kackaga yHUBEp-
carnbHOro Bbixoda) U pasbemamu (4nst NOAKHYEHNss kabenen cBa3n ¢
BHELLUHUMM YCTPONCTBaMM);
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Ha nnaTte BbluMcnUTENs NpeaycMOTPEHb! ABa CroTa pacluMpeHus
(pa3bema) Ans ycTaHOBKM NO 3akasy AOMOMHUTENbHO OAHOMO UMK ABYX
3NEKTPOHHBIX CEPBUCHbLIX MOAYNEN BHELLHUX CBSA3EN.

CepBUCHbIE MOAYNN UMEKT pasbeMbl ANs NOAKMoYeHNs kabenen
CBA3W C NMPUEMHUKaMWU CUrHanoB, a Modynu YHUBEpCarnbHbIX BbIXOO0B
elle M KOHTaKTHble napbl AN YCTaHOBKM PEXUMOB paboTbl OKOHEYHbIX
KackagoB.

Bo3MoOXHble KOMOUHALMWM YCTAHOBKW CEPBUCHBIX MOAyNen BHEeLL-
HUX CBA3Een N HyMepauus BbIXOLAOB B 3aBUCUMOCTWN OT MecTa YCTaHOB-
KM Moaynewn (cnoTa pacluvpeHns) npueedeHsl B Tabn.4.

Tabnuua 4
HanMeHoBaHME No No Bo3amoxHble KOMVGVIHaU,VIVI
Moayren
moaynd CNnoTa | BbIXo4a

1 2 3 4 5 6 7 8

KoMGuHnpoBaHHbI Modynb
RS-232 / RS-485/ - 0 X x x x x X x x
YHMBEpCasibHbIN BbIXOA

Mogynb TOKOBOrO BbIxoAa L L - X x - - - - -
2 2 - X - - X X - -

Mopaynb yHuBepcarnbHbIX 1 1-4 - - - - X - X -
BbIXO40B 2 5-8 - - X - - - X X
Mogynb Ethernet 1 - - - - X - X - X

Mogyne BUIT cogepxuT nnaty BCTPOEHHOrO MUCTOYHWMKA MUTAHUA.
Ha HwxHen nnockoctn kopnyca mogyna BUIT pacnonoxeHa knemma
3aLLUTHOrO 3a3eMIIEHUS U TEXHONOIMYECKUIA pasbeM.

Moayne BUIT coBMecTHO ¢ Mogynem u3mepuTtens, coeanHaemMble
3NEKTPUYECKM MHOTOXWUIbHBIM LWINEN(OM U KOHCTPYKTMBHO BUHTAMK CO
cTopoHbl Mmoaynst BUI, coctaBnaoT cyb6nok namepurens.

[loCcTyn K KOHTAKTHbIM Napam 1 pasbeMam Moaynen BHELIHUX CBS-
3en Aana nogkntoveHuns kabenen ceasm ¢ AYY, OCY u BHeWHUMM ycT-
poNCTBaMKn OCyLLECTBSieTCA ¢ obpaTHOW CTOpOHbI cy6brioka namepu-
Tena (puc.[.1).

B cBot o4vepenb cybb6siok nameputens coeanHaeTcs BUHTaMu CO
CTOPOHbI NMLEBOWN NaHEN C MOHTaXHbIM Moayrnem, obpasyst 6nok ns-
MepuTenbHbIn Lmudposon. Ha 3agHen cteHke kopnyca 6rioka yctaHas-
NMBAOTCA KPOHLUTENHbI, obecneunBatowme kpennenHne BEULL Ha DIN-
penky 35/7,5 (puc.A.2).

Ha HuXHen nnockocTn Kopnyca MOHTaXHOro Mogyns pacrnorioxe-
Hbl: pasbeM WHTepdenca RS-232, oTBepcTnsa ¢ MeMOpaHHbIMM 3a-
rnywkaMmm gnsi BBoga kabens nutaHus, curHanbHbiX kabenen LYY, a
Takke kabenen BHELLHMX YCTPOWUCTB, Noaknovaembix kK BAL.

BHewHun pasbem RS-232 Ha MOHTaXHOM MoAyrie C MOMOLLbBIO
nnockoro kabens nogkrnyaeTcs K 8-KOHTaKTHOMY pasbeMy RS-232
KOMBMHMPOBAHHOIO MOAYIS.
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1.6.2. [laT4YMK YPOBHSA YyNbTpPa3ByKOBOU

AYY npenHasHayeH Ona nsnyvyeHns n npuemMa ynbTpasByKOBbIX KO-
nebaHnin. B pexvnme m3nyvyeHus nepeMeHHoe 3neKTpu4eckoe Hanps-
XeHne, nocTynawliee Ha 9nekTpon nepejarllero nbe3oafnieMeHTa
AYY, npeobpasyetcsa B akyctudeckme konebaHus (obpaTHbi Nbe3o-
apeKT), pacnpocTpaHsLWMECS B HarnpaBfeHUn rpaHuubl pasgena
cpea. B pexume npyema ynbTpasBykoBble konebaHusi, OTpaXXeHHble OT
rpaHvubl pasgena cpen, BO3AENCTBYIOT Ha NMPUEMHbIN Mbe303NEMEHT U
npeobpasyloTca B NEPEMEHHOE 3NEKTPUYECKOe HanpskeHne (Nnpsmon
Nbe303PGEKT).

Bug LYY npuBeneH Ha puc.A.3. OcHoBoun [IYY gaBnsieTca nbeso-
3fIEMEHT, COCTOAWMMN M3 Habopa Nbe30KEPaAMUYECKNX NITACTUH.

[na akycTu4eckoro corfiacoBaHWsa Nbe3oanieMeHToB AaTyuka C ra-
30BOM Cpedov CNyXWUT crneumanbHas uanydarollas Haknagka, 3awu-
WeHHaa OT BHELHWX BO3AENCTBUA (PTOPOMNACTOBLIM MOKPbITUEM.
[Mbe303neMeHTbI C HaKNagKkon pa3MeLLatoTcs B KOpnyce M3 KanposioHa.
Uepes repmoBBog K 1YY nogkntodeH kabenb CBA3W, Hanpumep, Tuna
LiYCY (TP).

1.6.3. [laT4YMK CKOPOCTHU YNbTPa3BYKOBOW

[onnepoBcknin AaTYMK CKOPOCTWU pacrnonaraeTcs B HWKHEW 4acTu
notoka u patortaet aHanornyHo AYY. OTpaxeHne reHepmpyeMbix aky-
CTUYECKNX KonebaHum NponcxoguT OT YacTuL, B3BECU U TBePAbIX opak-
UM, a Takke OT Ny3blpen rasoBou cpefbl, coaepXawuxcs B NOTOKe
xungkoctn. KoHcTpykuma ACY nonHOCTLIO repmeTruyHa n obecneynsaeT
norpy>XeHne B UaMepsaemyto cpey Ha MakCMmMarnbHYo rnyouHy.

Tunel OCY gna paboTbl Ha pasHbiXx AnameTpax TpybonposogoB
npuBegeHsbl Ha puc.A.4 n A.5. [ICY vmeeT gBa repmoBBoga Anst nNoa-
KnoyeHus kabenen cBaA3n, Hanpumep, Tuna Unitronic FD CP(TP)
2x2x0,14.

Kabenu ceasun OCY n AYY nogkntovatoTes K BULL yepes kneMmHu-
KW, yCTaHaBnMBaeMble B kabernbHble MydThl. [1na obecneveHus repme-
TMYHOCTU KOHLbI KabenbHbIX MyddT NogBepratTcs Tepmoycake.
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1.7. MapkunpoBka n nfiomémnpoBaHune

1.7.1.

1.7.2.

1.7.3.

1.7.4.

MapkunpoBka Ha nuuesoun naHenn BULL copepxut obosHayeHne u Ha-
MMeHOBaHWe pacxogomMepa, TOBapHbIN 3HAK U3roTOBUTENS, 3HAK yTBEp-
XOeHna Tuna cpencrtBa uM3MepeHus. 3aBOACKOW HOMep Ykas3aH Ha
Wwnnbauke, 3akpenneHHoMm Ha koprnyce BUAL.

3aBoackme Homepa [1YY HaHOocATCs KpacKowm Ha kopnyce. 3aBoAckue
Homepa [JCY HaHOCATCA Ha Kopnyce 3MeKTPOUCKPOBLIM CNOCOBoM.

Mocne noBepkn NNOMOUPYeTCs KOHTaKTHasi napa paspeLueHus Moau-
drkaumm KanmMbpoBOYHbIX NAapaMeTpPOoB.

KoHTakTHas napa paspelleHna moandukauum napameTpoB (PyHK-
LMOHUPOBaHMS NrombupyeTcst nocne BBoga pacxogomMepa B JKCnnya-
TauMo U MPOBEPKN COOTBETCTBUSA 3HAYEHWUN napameTpoB (PYHKLMOHU-
poBaHUs, BBeAEHHbIX B NpuMbOp, 3HAYeHUsM, ykasaHHbIM B nacropTte
pacxogomepa W/unu npoToKosie MOHTaXHbIX M MyCKOHanagouvHbIX pa-
6oT. dopma NPOTOKOSIa MOHTAXHbIX W MYCKOHaNago4YHblx paboTt npuee-
AeHa B npunoxeHun X.

MapamMeTpbl aKyCTUYECKUX CUCTEM ONpPEeaensalTCca Npu Bbinycke U3
NPOM3BOACTBA M 3aHOCATCA B NacnopT pacxogoMepa.

Ana 3awuTbl OT HECAHKLMOHUPOBAHHOIO AoCTyna MoryT ObiTb OMNfioM-
OMpoBaHbl HAaBECHOW NMAOMOOM ABa KPEeneXxHblX BUHTa C NULEBON CTO-
poHbI BUL.
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2. MOHTAX PACXOOOMEPA

2.1. Mepbl 6e3onacHocTH

2.1.1. K npoBegeHuto paboT no MOHTaxy (AEMOHTaxy) pacxogomepa Aonyc-
KaeTcs nepcoHarn:

- MMeLMA NpaBo Ha BbLINOMHEHME AaHHOro Buaa paboT Ha obbekTax
YyCTaHOBKM pacxodoMepa, a Takke paspelleHne N3roToBuTens;

- UMeKLWMI NpaBo Ha nNpoBeaeHne paboT Ha 3MEeKTPOyCTaHOBKaX C Ha-
npspkeHnem go 1000 B;

- U3YYMBLUMIA OOKYMEHTaLMIO Ha pacxodoMep U BcromoratenbHoe 060-
pyOoBaHue, ucrnonb3yemMoe npu nposeaeHnn pabor.

2.1.2. Mpn npoBegeHMn paboT C pacxoaoMeEpPOM OnacHbIMU (hakTopamu SAB-
naTCs:

- HanpshkeHne nepemMeHHOro Toka ¢ AeMUCTBYIOLWUM 3HadYeHnem o 264 B
yactoton 50 'y (Npy NOAKMNIOYEHUN pacxogomepa K nuTatolen cetm
HanpsikeHmnem 220 B 50 Ny 4yepes MCTOYHMK BTOPUYHOIO NUTaHuS);

- Apyrve onacHble akTopbl, CBA3aHHble CO cneundukon u npodunem
ob6bekTa, rae NpoM3BoOAMTCS MOHTaX.

2.1.3. lNepepn npoBegeHnem pabot HeobxoamMmo ybeanTbCa ¢ NOMOLLbIO U3Me-
putenbHoro npubopa, 4TO Ha TpybonpoBoade (KaHane) OTCYyTCTBYeT
onacHoe s XXU3HWU NepeMeHHOoe UM MOCTOSIHHOE HarnpshKeHue.

2.1.4. B npouecce paboT N0 MOHTaxy, NycKOHanagke unm eMOHTaXy pacxo-
AomMepa 3anpeLyaeTcs:

- NPOU3BOANTL NOAKMYEHUS K NpMBOopy, NepekntoYeHns PEXNMOB UMK
3aMeHy 3MeKTpopaano3NeEMEHTOB NPY BKITHYEHHOM NMUTAHWUN;

- ICMONb30BaTb 3NEeKTPOpPaamMonpubopbl U 3MNEKTPOMHCTPYMEHTbl 6e3
NOAKMIOYEHMA MX KOPMYCOB K Marnuctpanu 3aluTHOro 3as3emrieHusi, a
TaKke MCMNonb3oBaTh NepeyvncrieHHble YCTPOMUCTBaA B HEUCNPABHOM CO-
CTOSIHUW.

2.1.5. MNepep TeM, Kak NOAKMIOYMUTE pacxXxogoMep K AfIEKTPUYEeCcKon ceTn nuta-
HUA HeobXxo4MMO COeAMHUTb C MarucTpanbio 3alUTHOrO 3a3eMsieHus
KNeMmbl 3a3eMIeHNA UCTOYHMKA BTOpuyHoro nutanusa (MBI1), 6noka
nameputernsHoro umidgpposoro (bNL).

3anpelaeTca MOAKMOYEHNE KNEMMbl 3aLUTHOTO 3a3eMileHust K
MarmcTpanu 3a3eMsneHns MofHMe3aLnTbI.

BHUMAHMUE! [lNeped nodknro4YeHUeM K Maz2ucmpasnu 3auum-
HO20 3a3emsieHusi Heobxodumo yb6edumbcsi 8 omcymcmeuu Ha
HeU HanpsKeHusl.

29

S E5aeT



2.2. NoarotoBKa K MOHTaxXy

2.2.1. [ins ycTtaHOBKKM pacxogomepa Ha o6bekTe He0BX04MMO Hannyme:

- cBOGOOHOroO yvacTka OTKpbITOro kaHana (TpybonpoBoaa) onst yCTaHOB-
kn AYY;

- cBobogHON nnowagkm ona pasmMelleHms (npy Heob6xoauMOCTUN) KOHCT-
pykunn, sawmwarowmnx OYY oT ocagkoB, BO3OAENCTBUA BeTpa, CONMHEeY-
HOro UM TENIOBOIO U3My4YeHUs;

- CBODOOAHOro yyactka OTKpPbITOro kaHana (TpybonpoBoaa) Ans ycTaHoB-
kn ACY;

- B MecTe yctaHoBkn [ACY gormkeH 6biTb obecneyeH JocTyn Anda nepuo-
ANYECKOM OTYUCTKM JaTyMKa OT CKOMIEHUS OCagKka U Mycopa;

- MecTa Ans pasMeLleHns 6roka N3mMepuTenbHOro LMPoOBOro, MCTOYHU-
Ka BTOPUYHOIO NUTaHus 1 6rioka KoMMyTaLuu.

2.2.2. TpaHCnopTMpoBKa pacxogoMepa K MecTy MOHTa)a [OJSIKHA OCYLLEeCTB-
NATbCA B 3aBOACKOM Tape.

Mocne TpaHCMOPTUPOBKM pacxogomepa K MEeCTy YCTaHOBKU Mpu
oTpuuaTeNbHON TemnepaType U BHECEHWUSI ero B NMoMeLleHne ¢ noro-
XUTENbHOW TeMnepaTypoit Bo n3bexaHue KoHAeHcauum Brnarn Heobxo-
AVMMO BblepXaTb pacxofoMep B yNakoBKe He MeHee 3-X 4acos.

Mpy pacnakoBke pacxogoMepa MpoBEepUTb €ro KOMMIEKTHOCTb B
COOTBETCTBUM C NAcMnopTOM Ha AaHHbIA NprGop.

2.3. TpeboBaHUA MO MOHTaXy

2.3.1. B mecTte yctaHoBkn [1YY gomkHbl cobnogaTbca cnegyowme yernoBus:

- peXnMbl 3KCMyaTaumm OTKPbLITOro kaHana (TpybonpoBoga) UCKyaT
Hannune Ha NOBEPXHOCTM pa3fena cpeq B 30HE U3MEPEHWI MnaBato-
LLMX pparMeHTOB Mycopa U MOCTOPOHHMX NPEeAMETOB;

- OTCYTCTBYIOT nnMbo MMHUMATrbHbI pﬂ6b N 3aBUXpeHnAa XNMOKOCTHU, Bbl3bl-
BawLne NckaxeHmne noBepxHoOCTn pasagesia cpea,

- Hanu4une NeHbl Ha NOBEPXHOCTU pasdena cpen B 30He U3MEPEHUI CcBe-
[AEHO K MUHUMYMY;

- B MecTte yctaHoBku [CY otcyTcTBYyeT ocagok nmbo NOCTOPOHHME
npegmMeTbl Mellatolme pacrnpoCTpaHEeHUo YNbTpasBYKOBbIX koneba-
HUIN, AaHHOe TpeboBaHMe MOXeT obecnevmBaTbCs pernameHTom paboT
Nno NepuoaNYECKO OYNCTKE N3MEPUTENBHONO y4acTKa.

- OTCYTCTBYIOT 9fIEMEHTbl KOHCTPYKUNN U NOCTOPOHHME NpeaMeTbl Ha ny-
TW pacnpoCcTpaHeHus ynbTpas3ByKoBbIX konebaHun ot YY oo nosepx-
HOCTUW pasfgena cpeg;

- u3nyvawuasa nosepxHoctb AYY He gormkHa noasepratbcs obrneaeHe-
HUIO, @ BHYTPU YCTAHOBOYHOro natpybka He AomkHa obpasoBbiBaTbCSA
nepsiHas «wyba» oT ncnapeHuil.
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2.3.2

2.3.3.

2.3.4.

2.3.5.

2.3.6.

2.3.7.

2.3.8.

2.3.9

. MecTo MOHTaXxa [QOMKHO BblIOMpPaTbCs C TaKMM pacyeToM, YTOObl MUHU-

MarnbHOEe pacCTosiHME OT NMOBEPXHOCTU pasfernia cped nNpu Makcumarsb-
HOM YpOBHe 3anonHeHnsa Jo 6a3oBown nnockocTn otcyeta AYY cocras-
nano He meHee 250-300 mMMm.

YctaHoBka 1YY n [CY Ha 6e3HanopHbIx TpybonpoBogax n U-obpasHbix
noTkax AoJhKHa NpOM3BOAUTLCA B COOTBETCTBUMM C TpeboBaHMAMU
MBW 208/613-03 (He meHee 3 Bm nepen naMepuTeribHbIM CEYEHUEM,
roe Bm — makcumaneHas wupuHa wnm guameTtp sBogosoga) unm MU
2220-13;

Mpn ncnonb3oBaHUN pacxogomepa Ha kaHanax, 06opyaoBaHHbIX CTaH-
AapTHbIMM BOLOCNIMBAMWN U FIOTKAMU C YCMOKOUTENbHBLIMU YCTPOMCTBA-
My, OYY gomkeH ycTaHaBnMBaTbCA HaL YCMNOKOUTENbHbIMU YCTPOWUCT-
BamMu BepTukanbHO. OTKIIOHEHME OCU OT BEPTUKASIbHOMO MONOXEHUS —
He 6onee 0,5 yrnosoro rpagyca.

Mpn ncnonb3oBaHUK pacxogomepa Ha 6e3HanopHbIX TpybonpoBo-
Aax N OTKPbITbIX KaHanax, umerwmux yknoH, AYY [omkeH MOHTMPO-
BaTbCs HaKMOHHO C Y4E€TOM YKITOHA, YKa3aHHOro B AOKYMEHTe Ha 06b-
eKT N0 N3MepPEHHOro aKcnepuMeHTanbHo. [1pn 3TOM OTKIIOHEHNE OCK
OT 3a4aHHOro nonoxeHus He 6onee 0,5 yrnosoro rpagyca.

AOYY pomkeH pacnonaratbCa Hag cepeanHON NOTOKa KOHTPONMPYemMoro
KaHana.

AOCY pomkeH pacrnonaratbCsl Ha AHE HUXKe MO TeYEHUIO NOoToKa OT-
HocuTenbHo [YY. lMpu Hanuuum HewmameHHoro ocagka LACY moxeTt
OblTb CMeLlEeH OTHOCUTENbHO AHAa Bblle MO CTEHKe TpyObl, Npy 3TOM
YBENUYNTCA MUHUMANbHOE 3HAYEHNE N3MEPAEMOrO YPOBHS.

B mecTte yctaHoskn CY n AYY n B6N13n Hero He JOMKHO BbiTb MecT-
HbIX BbICTYMNOB, 3akfagHblX AeTanen n gpyrux npeameToB, Bbl3biBato-
LLMX BO3MYLLEHME MOTOKA.

MecTo kaHana (TpybonpoBoaa), roe moHTupyetca AYY, OOmMKHO ObiTb
YCTOMYMBO K pasmblIBY, 3aUNIMBAHMIO U 3apacTaHuIo.

MonTax ACY n [AYY pomkeH npom3BoanTbCs ¢ ycnosmem obecne-
4yeHust gocTtyna ans obcnyXxmBaHMA UM ONepaTUBHOIO KOHTPONs na-
pamMeTpoB MOTOKA.

KoHcTpykumus, Ha koTtopon kpenutca OYY Ha obbekte, gormkHa obna-
AaTb OOCTATOYHOWN XXECTKOCTbIO U YCTOMYMBOCTLIO, HE AOMnyckaTb B Mpo-
uecce aKcnnyaTauum CMeLLeHUs OCUM OTHOCUTENbHO NepBOHAYaribHOro
NOMOXEHUSA N cmeLLeHns 6a30BOM MNIOCKOCTM NO BEPTUKAMN.

KpenneHne moHTaxHoro amcka AYY Kk MOHTaXHOMYy naTtpybky nnu
KOHCTPYKUUN OOIMKHO MPOU3BOAUTBLCA Yepes3 pes3vHOBYIO MPOKMNaaky,
BXOASLLYIO B COCTaB KOMMIIEKTa MOHTaXHbIX Yacteun AYY.

. B mecte pasmewenms BUL, gomkHbl ob6ecneunBaTbCs:

- YCrOBUSI 3KCNNyaTauunm B COOTBETCTBMM C TpeboBaHUsIMM 3KcnnyaTa-
LIMOHHOWN OOKYMEHTaLuu;

- Hanu4une ceobogHoro goctyna n yagobcrtea akcnnyatauum BAL.
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Hanuune ocselleHnss B MecTe pa3MelleHnsi He obasaTenbHo, Tak
kak gucnnen BUL, umeeT cobcTBEHHYIO NOACBETKY.

2.3.10. He ponyckaetca moHTax BULL B mecTtax, rge Ha Hero MoXxeT nonagatb
CTpyu BOAbI, a Takke BOMM3M UCTOYHMKOB TEMSIOBOIO N 3NEKTPOMarHnT-
HOIO N3NYYEHUN.

2.3.11. He ponyckaeTcs NpyM MOHTaXe M3MEHEeHMEe ANMNHbI NOCTaBMsiEMbIX Ka-
Oenen cBA3N.

2.4. MoHTaX AaTyukKa YPOBHS U AaTyMKa CKOPOCTHU

2.4.1. na moHTaxa [YY Ha o0bekTe MOXET MOCTaBMNATLCA KOMMMEKT MOHTax-
HbIX YacTen. [Ina MoOHTaxa Ha TpybonpoBodax MCNOSb3yeTcs yCcTaHo-
BOYHbIM naTpybok (puc. b.1). Ha oTkpbITbix kaHanax [YY npou3BonbHO
KpPenuTcsi 3a MOHTaXHbI OUCK C y4eToM TpeboBaHui n.2.3.

2.4.2. MoHTtax [OCY B OTKpbITbIX KaHanax n Tpybonposogax nNpou3BoguTCa Ha
Kpene>xHou nnacTuHe, 3aKpenneHHon Ha aHe Bogosoaa (puc b.3).

2.4.3. CmoTpoBoM NaTtpybok AomKeH pacnonaratbCcsa nepes CTBOPOM U3MEPEHUS
ypoBHS Ha paccTtosiHum 0,3-1,5 m (puc b.4).

2.5. MoHTa)X 6nokoB

YctaHoBka u kpennexHve bUL, VBT (npu HeobxoanmocTun) Ha Bep-
TUKaNbHOM MMOCKOCTU MNpPOU3BOAMTCA C Yy4yeToM ux rabapuTHo-
npucoeanHuTenbHbIX pa3mepos (cM. [NpunoxeHue b).

MoHTax npousBoaUTCA Ha npenBapuTernbHO 3akpensieHHyr DIN-
penky (LWMHY MOHTaxHyto 35/7,5).

2.6. DNeKTPOMOHTaX pacxogomepa

2.6.1. Onektpunyeckoe coeanHenne bUL, OYY u [OCY pacxogomepa BbINOMHSA-
€eTCH B COOTBETCTBMM CO CXeMOW, nNpuseaeHHou B [NpunoxeHumn B.

2.6.2. Kabenu cBsasn n ceteBon kabenb N0 BO3MOXHOCTU KpenaTcs k cteHe. Ce-
TeBon kabenb npoknagbiBaeTcs otaenbHo He 6nwke 0,3 M OT ocTanb-
HbIX Kabenen.

He pekomeHayeTcsi M3bbITOMHYO 4acTb kabenen cBopauyMBaTb
KonbLuamu.

BHUMAHUE! HE [JOIYCKAETCA v3ameHaTb onunHy kabenen 1YY
(ACY) — moHTaxHasa mydTa.

Ana 3alWmTbl OT MEXaHUYECKNX MOBPEXAEHUA pekoMeHayeTcs Ka-
6enu pasmellaTb B MeTannmM4ecknux Unm nnacTukoBbiX Tpybax, rodpu-
POBaHHbIX pykaBax, kopobax, NoTkax unu kabenb-kaHanax.

HE [OINYCKAETCA npoknagbiBate kabenu bUL-AYY, BUL-OCY
N cUrHanbHble kabenu BHELHUX CBA3en BONN3N CUMNoBLIX Lienewn, a npu
HaNU4MM ANEKTPOMArHUTHbIX MOMEX BbICOKOrO ypoBHsS — 6e3 yknagku
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MX B 3a3eMIIEHHbIX MeTanfnopykaBax unu metannuyeckux tpybax. Me-
Tannopykasa (TpyObl) OOMKHbI ObiTb 3a3eMneHbl TONbKO C OOHOW CTO-
POHbI — CO CTOPOHbI BIALL.

HE [OIMYCKAETCS HatskeHne kabenewn ceasm OYY v OCY ¢
MOHTa)XHbIMKU MydpTamu.

2.6.3. NMepen nogkntoveHMeM KoHubl kabenen B cootBeTctBUM ¢ [OCT
23587 3aunwaroTca oT u3onsaumm Ha OnvHy 5 mm n obnyxusatotcs. Ka-
6env nponyckarTcs Yepe3 repMoBBOAbI M NMOLKIHYAOTCA K pa3dbemam
B COOTBETCTBMM CO CXEMOW COEeUHEHUS.

2.6.4. HeobxoomMmMocTb 3allMTHOro 3asemneHuns npubopa onpegenserca B COOT-
BeTCTBUM ¢ TpeboBaHnamu rmasbl 1.7 «[MpaBun yCTpoOMCTBa 3MEKTPOYC-
TaHoBOK» ([1Y3J) B 3aBUCMMOCTU OT HanpsXXeHUs NUTaHUs U YCrioBuK
pasmMeLLeHnsa npubopa.

3awmTHOEe 3asemrneHne, a Takke 3asemnsilliee YCTPOWCTBO
AOJTKHbI yaoBneTBopsaTb TpeboBaHunsam MY 3.

B cootBeTcTBMM C [TYD 3asemMnaoWmMin NPOBOAHUK, COEANHSAIOLLMIA
OnoK C 3a3eMnsALWNM YCTPONCTBOM U BbINOSTHAEMbIA MEAHBbIM NMPOBO-
OOM C MeXaHM4YeCKOW 3alUUTON, OOIMKEH UMETb CeYeHUe He MeHee
2,5 MMZ, 0e3 MexaHn4yeckon 3alnTbl — He MeHee 4 MM,

Bo n3bexaHue oTkasa npubopa He AonyckaeTcs B KayecTBe 3a-
LLIMTHOTO 3a3eMIIeHMs1 UCNONb30BaTb CUCTEMY 3a3eMIEHUSI MOMHMEe3a-
LLATBI.

2.6.5. Pacxogomep He uMeeT onepaTMBHONO CETEBOro BbIKMOYaTens, noaTomy
NOAKMNIYEHMNE ero K CeTu NUTaHWA PeKoMeHOYyeTCHA BbINOMHATL Yepes
BHELLHWI BbIKMOYaTeNb.
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3.TEXHUHECKOE OBCITYXXUBAHUE

3.1.

3.2.

3.3.

3.4.

3.5.

BeedeHHbI B aKCchnyaTaumio pacxodoMep pekoMeHAyeTcsi noaesepraTb
nepuoanyeckoMy OCMOTPY C LieNbio KOHTPONS:

- paboTocnocoBbHOCTH pacxoaomepa;

- cobnoaeHns YyCroBuMin 3KCNyaTaumum pacxonoMepa;

- HANUYUS HaNPSXKEHUS NUTaHUS B 3afj@aHHbIX Npeaenax;

- OTCYTCTBMSI BHELLHWNX NOBPEXAEHUIN COCTABHbLIX YacTel pacxoaoMepa;
- HAAEXXHOCTU INEKTPUYECKMX N MEXAHNYECKUX COEAMHEHMN.

MepvoanMyYHOCTb OCMOTpa 3aBUCUT OT YCIOBUI 3KCMnyaTaumun, Ho
He [OoImKHA ObITb pexe 04HOro pasa B ABe Heaenw.

PekomeHngyetcsa nepuogmyeckm (C nepuogoM B 3aBUCMMOCTU OT
YCIOBWUI 3KCMnyaTauumn) npom3BoauTb OCMOTP M OYUCTKY OT BO3MOX-
HbIX OTNOXEHWIW, 3apacTaHN N T.M. HA BHYTPEHHEN NOBEPXHOCTU KaHa-
na (Tpybonposoaa) B mecte yctaHosku AYY, OCY.

HecobntoaeHune ycnoBuin akcniyaTauum pacxogomMepa, ykasaHHbIX B Ha-
CTOSILLEM OOKYMEHTE, MOXET MPUBECTU K OTKasy npubopa unv npeBbl-
LLUEHMIO JOMYCTMMOrO YPOBHS MOrPELLHOCTN U3MEPEHWIA.

BHellHMe noBpexaeHuUst Takke MOryT MPUBECTM K MPEBLILLEHMIO
AONYCTUMOrO YPOBHSI MOrPELUHOCTU M3MepeHuin. [Mpu  nosiBneHum
BHELLUHUX MOBPEXAEHMIN N3genus unu kabens nutaHus, cBa3n HeobXxo-
AMMO 06paTUTLCSA B CEPBUCHBIN LIEHTP UMK permoHanbHoe npeacTaBu-
TENbCTBO NS OnpefeneHns BO3MOXHOCTU ero AanbHeuLlen aKcnnya-
Tauum.

Hannune HanpsikeHnsa nutaHus pacxogomMmepa onpeaenseTca no Hanu-
YN0 MHOUKaLMK, a paboTocnocoBHOCTb Npubopa — No coaepKaHUK UH-
AvKaumm Ha gucnnee pacxogomepa. Bo3aMoXHble HeMcnpaBHOCTU, UH-
AnumpyemMbie pacxogoMepomM, ykasaHbl B [NMpunoxexHunn b y.ll P3.

B pacxogomepe oCyLecTBnaeTCA MHOUKauna Halnn4imna HelWTaTHbIX
CVITyGLI,VIVI B CITOBE COCTOAHUA.

Pacxo,qomep no suay UCNOJIHEHNA U C y4ETOM yCﬂOBMIZ aKCnnyaTtauun
OTHOCUTCA K MU3genndam, peMOHT KOTOPbIX NMPOMN3BOANTCA Ha cneunarb-
HbIX NpeanpunaTnax nnobo Ha npeanpunaTnn-n3rotoBmuTese.

Ha mecTe akcnnyaTauuu BbISIBNSIETCS HEMCNPABHOCTb C TOYHOCTbIO
no 6noka: bUL, OYY, OCY.

HewncnpaBHbin 60K Ana peMoHTa unn 3amMeHbl HeobGXoaAMMO OTnpaBs-
nAaTb npegnpuaTuio-usrotosutento B coctase bUU wnun OAYY gnsa co-
BMECTHOW Kanmbposku npmnbopa.

B cnyyae 3amenbl BUAL, unu 1YY, a Takke B cniyyae 3ameHbl Unm
N3MEeHeHusa OnuHbl kKabenen, Npubop OOMMKEH NPONTU KannbpoBKy Ha
npeanpuATUM-n3roToBuTEnNe.
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3.6. OTnpaBka npubopa Ana npoBegeHus noBepkn NMbO peMoHTa AOSKHA
NpoM3BOANTLCA C NacnopTom npubopa. B conpoBoanTenbHbIX JOKYMEH-
Tax Heob6X0AMMO yKasblBaTb MOYTOBbIE PEKBM3UTLI, TenedoH n dakc
oTnpaBuTens, a Takke cnocob n agpec obpaTHOM AOCTaBKM.

Mpn oTnpaBke B MOBEPKY MM B PEMOHT npubopa B KOMMMEKTe C
avyy, OCY patynku OomkHbl ObiTb OYULLEHBLI OT OTNOXEHWUW, OCaAAKOB,
rpsisav n T.1.

3.7. MNoeepka npnbopa NpoM3BOANTCA B COOTBETCTBUM C METOAMKOWN MOBEp-
Kn, n3noxeHHon B Pasgene 5 HacTosiwero pykoBoacTBa.
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4. YIMAKOBKA, XPAHEHUE U TPAHCIOPTUPO-
BAHUE

4.1. PacxogomMep ynakoBbIBaeTCA B MHAMBUAYaNbHYO Tapy kateropum KY-2
no NOCT 23170 (Awuk n3 rodpMpoBaHHOIO KapToHa).

rlpI/ICOGH,I/IHVITeJ'IbHaFI apMmartypa ynakoBblBaeTCA B OTAEJIbHYHO Ta-
py.

4.2. PacxogoMep [OOSMKEH XPaHUTbCA B YMaKOBKE WM3rOTOBUTENS B CYXOM
oTanMBaemMoM MOMELLEHMN B COOTBETCTBMM C YCNOBUAMM XpaHeEHUs 1
cornacHo NOCT 15150. B nomeLieHnn ana xpaHeHUst He JOIMKHO ObITb
TOKOMPOBOASLLEN NbIfIX, NAPOB KUCMOT, LLenoven, a Takke rasos, Bbl-
3bIBAOLLMX KOPPO3MIO U paspyLUaOLLNX N30NALMIO.

Pacxogomep He TpebyeT cneumanbHOro TEXHMYECKOro 06CnyXu-
BaHWs NPU XpaHeHUM.

4.3. Pacxogomepbl MOTyT TpaHCMNOpPTUPOBATbLCA aBTOMOOMIbHBLIM, PEYHbIM,
)KeNe3HOAOPOXHbIM N aBUALMOHHLIM TPAHCMNOPTOM (KpOMEe HerepmeTu-
31POBaHHbIX OTCEKOB) NpK COBNOAEHUN CNEAYIOLNX YCIOBUIA:

- TPAHCMOPTMPOBKA OCYLLECTBNAETCS B 3aBOACKOWN Tape;

- OTCYTCTBYET NpsMoe BO34encTBue Bnaru;

- Temnepartypa He BbIxoauT 3a npeaensl oT muHyc 30 go 50 °C;
- BMaXHOCTb He npesbiwaeT 95 % npu Temnepartype go 35 °C;

- BUbpauus B ,u,manasoHe ot 10 go 500 'y ¢ amnnutygoun go 0,35 mm nnu
yckopeHuem o 49 m/c?;

- yoapbl CO 3Ha4eHneM NMKOBOro yckopeHusi 4o 98 m/c?;

- YNOXEeHHble B TpaHCNopTe U3aenus 3akpenneHbl Bo n3bexaHne nage-
HUSA 1 coyaapeHuii.
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5. METOOUKA MOBEPKH

Pacxogomepbl «B3JIET PBI» npoxogaT nepBUYHYO NOBEPKY Mpu
BbINyCKe U3 NPOU3BOACTBA, Nepuoandeckme — npu akcnnyaTauuu.

Me>xnoBepoyHbIN UHTepBan — 4 roga.

5.1. Onepauuu noBepKu

5.1.1. MNMpwn npoBeaeHnN NOBEPKN AOSMKHbI OblTb BbIMNOMHEHbLI OnNepauuu, yka-
3aHHble B Tabn.5.

Tabnuua 5
HanmeHoBaHune onepauunn Homep NyHKTAa MeTO4MNKN
1. BHeLWwHnn ocmoTp 5.7.1
2. OnpoboBaHune 5.7.2
3. NogTeepxaeHne coOTBETCTBUSA NporpaMmMHoro obecneyeHuns 5.7.3
4. OnpegeneHne norpeLHocTm 5.7.4

5.1.2. lNoBepka BbINOMHAETCA UMUTALNOHHBIM CNOCOBOM.

5.1.3. JonyckaeTcs MoBepka pacxXxo4oMepoB He B MOSMIHOM AuanasoHe nac-
MOPTHBIX 3HAYEHWUI NapaMeTpPoB, a B 3KCNyaTalMOHHOM AuanasoHe, B
paGoumnx YCroBUAX IKCNyaTaumm.

5.2. CpeactBa NoBepKu

5.2.1. MNMpu npoBeaeHUM NOBEPKM NPUMEHsIeTCs cneaytollee o6opyaoBaHue:

1) cpencTBa N3MepeHus:

- 4acToTOMep 9NEeKTPOHHO-cyeTHbIn ®5311, E92.721.039 TY, oTHOCKU-
TenbHasi NOrpeLHoOCTb n3mMepeHns JYactotbl He 6onee + 0,10 %, abco-
NOTHaAA MOrPELHOCTb WM3MEPEHUSA KONMYecTBa WUMMYNbCOB He 6o-

nee + 1 nmn;

- reHepaTop 4-221/1, TY BY 100039847.074-2006, norpeLllHOCTb yCTa-
HOBKM YacToTbl £(0,012 + 0,0001 f) INy;

- pyneTka, 3INMK2-10AHT-1, uena genenusa 1 mm, FOCT 7502-98.
2) BcnomMoraTtesibHble YCTPONCTBA:

- NCUXPOMETP acnNMpPaLMNOHHbIA C NpeaenamMmm namMepeHnsi OTHOCUTENbHOMN
BnaxHoctn ot 10 go 100 % , TY25.1607.054-85;

- TepmomeTp, FOCT 13646-68;
- KOHTPONbHbIN MaHoMeTp, kn 0,4, TY25-05-1664-74;

- bapomeTp c npeaenamu namepeHnsa gaeneHma ot 66 go 900 mm pT. CT.
no TY 912-500-TY1;

- aHemomeTp akyctudeckmmn AlNA-1/4, YENC.407351.001 TY;
- lWMT-OTpaxaTens;
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5.2.2.

5.2.3.

- IBM-coBmecTuMBbIN nepcoHanbHbii komnbtoTep (MK).

HonyckaeTca npumeHeHne apyroro obopyaoBaHusi, npubopoB M yCT-
POWCTB, XapaKTEPUCTUKN KOTOPbIX HE YCTYNalT Xapakrepuctukam obo-
pyaoBaHusa n npubopos, npuBeaeHHbIX B N.5.2.1. MNpu oTcyTtcTBum 060-
pygooBaHMs 1 NpubopoB C XxapaKTepuUCTUKaMu, He yCTynawLwMMu yka-
3aHHbIM, MO COrNacoBaHWMIO C rOCMOBEPUTENEM, BbIMOSTHAKOLWNM NOBEpP-
Ky, 4OnycKaeTcs NpMMeHeHne obopyaoBaHMs 1 NpMbOpPOB C XxapakTepu-
CTMKaMW, AOCTaTOYHbIMM Afs NOSNyYeHUs OOCTOBEPHOro pesyrnbTaTa
MOBEPKMW.

Bce cpeacrtea UM3MepeHuna OOJIKHbI ObITb nosepeHbl U UMETb nencr-
BylOLne cenaeTenbCcTtBa UM OTMETKN O NOBEPKeE.

5.3. TpeboBaHuA K KBanudukaumm nosepurenen

K npoBeaeHunto nsmepeHui npu noBepke n obpaboTke pesynbTaTos
N3MEPEHUIN OONYyCKalTCs Nnvua, aTTECTOBaHHbIE B KA4eCTBE NOBeEpUTe-
Ne, N3yYmBLUME IKCNyaTauMOHHYIO OOKYMEHTaLMI0 Ha pacxogomMmep u
cpencTtBa MOBEPKM, MMEKLWME OnbIT MOBEPKN CPEACTB U3MEPEHUN
YPOBHS, pacxofa, obbemMa XMAKOCTU, a TakkKe npolleaLlime NHCTPYKTax
no TexHuke 6e30NacHOCTN B YCTAHOBNEHHOM MOpSaKe.

5.4. TpeboBaHuAa 6e3onacHOCTH

5.4.1.

5.4.2.

Mpn nNpoBeaeHMM MOBEPKU AOMKHbI cobntogaTbca TpeboBaHus 6Geso-
MacHOCTM B COOTBETCTBUU C «[1paBunamMm TEXHUYECKOW 3SKCMyaTauum
3NEeKTPOYyCTaHOBOK MoTpebutensmm» n «MexoTpacneBble npasuna no
oxpaHe Tpyaa (npaBuna 6e30nacHOCTM) Npu 3KCnyaTaumMm 3reKTpoyc-
TaHOBOKY.

Mpn paboTe ¢ namepuTenbHbIMM NpUbdopamMmm n BCnomMoratenbHbiM 060-
pyooBaHMEM [OOIMKHbI ObITb cobniogeHbl TpeboBaHus ©e3onacHoCTy,
OrFOBOPEHHbLIE B COOTBETCTBYHOLUNX TEXHNYECKUX OMUCAHUAX U UHCTPYK-
LMSAX NO 3KcnnyaTaumm NnpMMeHsieMblx Npnbopos.

5.5. YcnoBus npoBeaeHNs NOBEPKU

Mpun NpoBeaeHNM NOBEPKM OOSMKHbI cCObNoaaTbCs crieayolme yc-
noBus:

- TemMnepartypa okpyxatoLero sosgyxa, °C ot nntoc 5 go nntoc 40;
- OTHOCUTENbHAaA BNaxHocTb, % ot 30 go 80;
- aTMocchepHoe gasnenue, klla ot 84,0 oo 106,7;

MPUMEYAHWME. MNpoBeneHne nosepkn B paboymx yCroBUAX IKC-
nnyaTauuu pacxogomMepa gonyckaetcs npu cobnogeHun tpebosaHnm K
YCIOBUAM 3KCMyaTaunm noBepoyHOro o6opyaoBaHus.
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5.6. MoaroToBKa K NpoBeAeHUI0 NOBEPKU

5.6.1. lNepen npoBefeHMEM MOBEPKM OOMKHbI ObiTb BbINOMHEHbI CrieayloLme
noarotToBuTenbHbIE paboTbl:
- NpoOBeEpPKa HanMuMsi NOBEPOYHOro 06opyaoBaHUA U BCMOMOraTenbHbIX
YCTPOWNCTB (NpucnocobneHnin), nepedncneHHbix B n.5.2;
npoBepka Hannuus eNCTBYIOWNX CBUOETENLCTB (OTMETOK) O NOBEpPKE
NCrnonb3yeMblX CPeACTB U3MEPEHUN;
nposBepka cobnioaeHnsa ycnosun n.5.5;
NpPoBEpKa HanuMyus nacnoprta Ha NoOBEPSIEMbIN pacxogoMep U COOTBET-
CTBUSA KOMMMNEKTHOCTU U MApKUPOBKN pacxogoMepa, ykasaHHbIM B nac-
nopre;
- NoAroToBKa K paboTe NOBEPSEMOro pacxogomMepa, CpeacTB U3MepeHUin
N BCNoMoraTesnbHbIX YCTPOMUCTB, BXOASALWMX B COCTaB MOBEPOYHOIO
obopyanoBaHMst B COOTBETCTBMM C MUX IKCMyaTaLUMOHHON AOKYMEHTaL M-
en.
5.6.2. MNMogrotoBuTb paboyee MeCTo NOBEPUTESNISE B COOTBETCTBUM CO CXEMOMN,
npueBegeHHon Ha puc.3. NoBepsieMbl pacxogoMep NepekniovnTb B pe-
»xum NMOBEPKA.

MoakntoyeHne NoBEPOYHOro N BCoMoraTenbHOro obopynoBaHus K
pacxoqoMepy BbIMOMHAETCA B COOTBETCTBUM C TpeboBaHMSIMU 3KC-
nayaTtaunoHHOM JOKYMEHTaLMM Ha COOTBEeTCTBYoLWee obopyaoBaHue u
PYKOBOACTBOM MO 3KCMNyaTauum Ha pacxogomep.

B3JIET PBIN
YacToTHbIN BbIXOA »| YacToTomep

Y

"eHepaTOp

NHONKATOP

Y

Beixog RS MK

TOKOBbIN BbIXOS,

WnT - l
avyy oTpaxartesib

\/

PyneTtka MC BonbtmeTp

MC — maeasuH conpomuseneHul; lNK — nepcoHarbHbIlU KOMbomep.
Puc.3. Cxema coegmHeHnn npm noBepkKe pacxogomepa.

IMpu noBepke B pacxogomMepe 3afaeTca pacxo4Has XxapakTepuctu-
Ka NPOU3BOSIbHOIO f0TKA. 3HA4YEeHUs1 TOYEK PACXOOHON XapaKTEPUCTUKM
yCTaHaBnmBawTcsa No ypoBHsaM hi =1 m, h2 =2 M, hs =3 m, cooTBeTCT-
BYIOLLMM 3HaAYeHUsIM nnowagen cedeHuns Si1=1 M?, S2=2 M°, Sz=3 M° 1
3HavyeHuaM koadbdpuumeHtoB N1 =1, N2 =1, N3 =1. YcraHaBnueaTcs
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3Ha4YeHus CKopocTn ynbTpassyka B Boge Cpk = 1400 m/c, 3Ha4YeHna yr-
na ckoca gatyuka a = 70°.

HacTporika pacxogomepa BbIMOMHAETCA B COOTBETCTBUMN C Tpebo-
BaHWAMM 3KCnyaTauMOHHON JOKYMEHTaLUMN.

5.7. NpoBeaeHne NoBepKu

5.7.1. BHewWHnn ocmoTp

Mpn npoBedeHUN BHELLUHEro OCMOTpa AOMKHO OblTb YCTAHOBMEHO
COOTBETCTBME BHELUHEro BMAa pacxogomMepa crieayowmm TpeboBaHu-
aMm:

- Ha pacxoomepe A0SKeH GbiTb ykasdaH 3aBOACKON HOMeEP;

- Ha pacxogomepe He AO0JTHKHO BbiTb MeXaHW4yecKnx noBpexaeHun u ae-
dPeKTOB MOKPbITUW, NPENATCTBYIOLWMNX YTEHUIO HALMUCEN U CHATUIO OT-
CYETOB MO MHAMUKATOPY.

Mo pesynbTatam ocMoTpa AeraeTcs OTMeTKa O COOTBETCTBUWU B
npoTtokone (npunoxeHue N).

5.7.2. OnpoboBaHune pacxogomepa

OnpobGoBaHune BbINOMHAETCS C Lenbio ycTaHoBreHust paboTtocno-
cobHocTn pacxogomepa. OnpoboBaHue gonyckaeTcd npoBoanTb 6e3
NPUCYTCTBMSA NOBEPUTENS.

[ns onpo6oBaHMsa ncnonb3yeTcs cxema, NpuBeaeHHas Ha puc.3.

[Mocne BKIOYEHUS NUTaAHUS pacxogoMep NporpeBaeTcs B TeveHme
30 MuHYT, 3aTeM, B COOTBETCTBUN C PYKOBOACTBOM MO 3KCMNIyataumu,
yctaHaBnmBaeTtcs pexum [NMOBEPKA.

N3meHsisn 3HadyeHne namepsiemMoro napameTpa, yoeauTbcs B COOT-
BETCTBYIOLUMX U3MEHEHUSIX MOKasaHWi pacxogomepa, NpoBepUTb Ha-
nMyve MHOMKaLMN M3MepsieMbIX M KOHTPONMPYEMbIX MapameTpoB Ha
nepcoHanbHOM KOMMblOTEPE, Ha AMCNIee pacxogomepa, Hanmyme Bbl-
XO[OHbIX CUTrHamnoB.

Pacxogomep npusHaetcs pabotocnocobHbiM, ecnu obecneudnBa-
€TCS YCTOMYMBBIN BbIBO, PE3YNbTaTOB U3SMEPEHUN.

MPUMEYAHWE. Mpn onpoboBaHuM pacxogomepa, UCMOSTHEHHOIO
6e3 kakux-nmbo yCTPONCTB BbIBOAA U nepefayun nHgpopmMaumm, 31 ycT-
poONCTBa He NPOBEPSAIOTCS.

Mo pesynbTaTtam onpoboBaHMsA AernaeTcs oTMeTKa O COOTBETCTBUM
B npoTokosie (npunoxeHune U).

5.7.3. NoaTBepXaeHne coOTBETCTBUA NPOrpaMMHOro obecneveHms.

Onepauusa «lMoaTBepXxaeHne cCOOTBETCTBUSA MporpammMHoro otec-
nevyeHUs» BKMOYaET:

— onpeaeneHne WOEHTUMUKALMOHHOIO HaMMEHOBaHUSI MPOrpaMMHOro
obecneyvyenus;
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— onpefeneHne Homepa Bepcun (MOEHTUUKALMOHHOIO Homepa) npo-
rpaMmHoro obecneyeHus;

— onpegenexHne ungpoBoro naeHTngmnkaTopa (KOHTPOSIbHOM CYMMbl UC-
NMONHAEMOro Kkoaa) nporpaMmMHOro obecneyeHus.

MponsBoanTcsa BKNtoYeHMe pacxogomMepa. Nocne nogayn nuTaHus
BCTpoeHHoe MO pacxo4oMepoB BbIMOMHSAET psif CaMOAMarHOCTUYECKUX
NPOBEPOK, B TOM YMCrie MPOBEPKY LENOCTHOCTU KOHMUIYpaLMOHHbIX
AaHHbIX U HEM3MEHHOCTWU UCMOMHSAEMOro koaa, nyTem pacyeTta u ny6-
NMKaLMN KOHTPOSTbHON CyMMbI.

Mpwn aTom ByayT oTpakaTbCA creayoLme AaHHbIE:
- noeHTMdrKauMoHHoe HaunmeHoBaHue [10;
- HoOmMep Bepcumn (MaeHTUUKaUnoHHbIn Homep) IM0O;
- undppoBon naeHTngukatTop (KoHTponobHasa cymma) MoO.

Pesynbtat nogteepXaeHns COOTBETCTBMS NporpaMmmHoro obecne-
YEHUS CYMTAETCH MOSNOKUTENBbHbLIM, €CIN NOMYYEHHbIE MAEHTUdUKaL M-
OHHble faHHble 10 CU (naeHTumnKaumoHHoe HauMeHoBaHWe, Homep
Bepcun (MOEeHTUUKALMOHHBIA HOMEP) N UMPOBON MAEHTUDUKATOP)
COOTBETCTBYIOT MAEHTUPUKALMOHHBIM [aHHbIM, YKasaHHbIM B onuca-
HUW TUNa cpeacTBa N3MEPEHUN.

5.7.4. OnpegeneHne NorpeLlHOCT pacxogoMepa BbINOSTHAETCS ANs 3Ha4YeHust
6a3bl mameperus (B) 3,3 M, 3HadeHunm auctaHumn (Do) 0,1:-Dyans,
0,5:Duans, Duane W coBura yactoT Ar (A= fo-Fpourn.) MUHYC 0,3-Afuanes,
0,1-Atvans, Afwans COOTBETCTBEHHO. 3HA4YeHUs1 NapamMeTpoB YyCTaHaBMu-
BatoTca ¢ gonyckom = 10 %;

[na kaxxgon NoBEPOYHOM TOYKM HEe MeHee 3 pa3 CHMMalTCs ycTa-
HOBMBLUMECS MOKa3aHWA pacxogomMepa C¢ MHAPOPMALMOHHbIX BbIXOAOB.
[onyckaeTca cHMMaTb NokasaHusl TONbKo ¢ RS-BbIXxog4a wUnv MHAUKATO-

pa.

NMPUMEYAHWE. Mpu nosepke pacxogomepa, UCMNOSHEHHOro 6e3
Kaknx-nmbo yCTpPOWCTB BbIBOA4A M nepegayvm nHdopmaumm, 3Tu ycTpon-
CTBa He NOBEPATCS.

[denctButenbHoe 3HaA4YeHUs1 YPOBHS PacCYMTbIBAlOTCA B COOTBET-
CTBUM C (OOPMYIION:
H,=B-D,,

roe Do — aencTBUTENbHOE 3HaYeHe ANCTaHLUK, M;
Ho — oencTBuUTEnbHOE 3HAaYEeHNE YPOBHS, M;
B — 3HayeHue 6asbl U3MEpPEHUs, M.

[lencTBUTENbHbIE 3HAYEHUSA CKOPOCTM paccyMTbiBalOTCA B COOT-
BETCTBUN C POPMYINOMN:
V. = (fO _chmr)XCpK
° 2xF__xcos(90-a)’

pevr

roe Vo— OeNCTBUTENbHOE 3HAYeHne CKOPOCTHU XKNOKOCTH, m/c;
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fo — mencreBnTenbHoe 3Ha4YeHne YacToTbl reHepaTopa, Iu;

FpCVIFH. — 3Ha4vYeHune 4acCTtoOThbl l/l3J'Iy‘-IeHVIFI, VIHLI,I/ILI,MpyeTCFI B Me-
Hio, I'u;

CpK — 3HayeHMe CKOpOCTU ynbTpa3sByka B BoAe, M/C;
O — 3Ha4yeHue yrna ckoca gatyuka, °.

[encrteutenbHble 3Ha4YeHus obbema U cpegHero o6bLeMHOro pac-
X0[4a paccynTbIBalOTCHA B COOTBETCTBMM C hOpMyamu:

Qo =HyxVyxNxS,,
V, =QyxT,,
rae Qo — JeNcTBUTENbHOE 3HaYeHne cpeaHero 06bLEMHOro pacxo-

aa, M/C

Sh =1 — koadpdUUMEHT NpeobpasoBaHNsi YpOBEHb-MMOLWaab, Ans
NPSIMOYrofbHOrO f10TKa, M;

N=1 — koadpp1umneHT npeobpasoBaHNs MakcumaribHasi CKOpOCTb -
CpeaHsisi CKOPOCTb;

Ho — AeNCTBUTENBHOE 3HAYEHME YPOBHS, M;
Vo — AeiCTBUTENbHOE 3HaYeHe obbema, M>;
T, — Bpems UsMepeHus, c.

OnpegeneHne abcontOTHOM MOrpPELLIHOCTU pacxogomMepa npu uns-
MepeHUn ypoBHSA A, BbINOMHAETCS No dopmyne:

ﬂH =HM_HEI-'

roe Ho — oencTBuTenbHOe 3HaYeHne YPOBHS, M;
H, — M3MepeHHOe 3Ha4YeHne YPOBHS, M.

OnpepaeneHve NorpeLlHoCT pacxogomepa npu 3MepeHmn cKopo-
CTW XWOKOCTW BbINOMHAETCS No hopmynam:

B AManasoHe ckopocTten oT nntoc 1,5 oo 5 m/c oTHOoCUTENbHAas NorpeLu-
HOCTb O, :
vV -V
5, =2 «100%,
11".‘III
roe v, — AeCTBUTENbHOE 3Ha4YeHUe CKOPOCTU XNOKOCTU, M/C;
VvV, — U3MepeHHoe 3Ha4YeHne CKOPOCTU XNOKOCTU, M/C.

B AnanasoHe ckopocTen ot muHyc 1,5 go 1,5 m/c abconoTHas no-
rpewHocTb A, :

A =v, —v,.

OnpeneneHve OTHOCUTENbHOW MNOrPELLIHOCTM pacxogomepa npu
n3mepeHun cpegHero 06 bLEMHOro pacxoaa >XMAKOCTM BbINOSIHSAETCS Mo
dopmyrne:
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5D=%xm0%,

u]
r%e Qo — OencTBuTENbHOE 3Ha4YeHne cpeaHero o6BLEMHOro pacxo-
na, M /v;

Q. — U3MEpPEHHOE 3HauYeHne CpeaHero 0GbLEMHOro, M/y.

OnpegeneHne NorpeLHocTn pacxogomepa npu namepeHun obbe-
Ma XXMAKOCTU BbINONHAETCA No hopmyne:
V. -V
8, = —__2+100%.
X 3
rae Vo— OenCTBUTENbHOE 3HaYeHne obbema, M”;

V,, — U3MepeHHoe 3HaueHve obbema, M°.

[onyckaeTca onpegeneHne NOrpewHocTM TOMbKO NPU U3MEPEHUN
pacxona n obbema XUOKOCTH.

PesynbTaTbl MNOBEPKM CUYUTAOTCH MOMOXKUTENbHBIMWA, €Cnu Mo-
rPeLIHOCTM pacxodoMepa He NPeBbIaoT 3HAYEHWI, YCTAaHOBIEHHbIX B
PYKOBOACTBE MO 3KChnyaTauum.

Mpun oTpuuaTtenbHbIX pe3ynbTaTax MOBEPKM BbINOMHAETCS HOCTU-
pOBKa pacxodoMepa, Nocrne Yero noBepka BbINOMHAETCS MOBTOPHO.

Mo pesynbTaTam NoBepkn AenaeTcs OTMeTKa O COOTBETCTBMM B
npoTtokone (npunoxeHue N).

5.8. OchopmrneHue pe3ynbTaToB MOBEPKU

5.8.1.

5.8.2.

5.8.3.

Mpy NONOXUTENbHbIX pe3ynbTaTtax NOBEepKU AenaeTca 3anucb B nac-
nopTe pacxogomepa, 3aBepeHHasi MoANUCHI0 NOBEPUTENS C HAHECEHW-
eM MoBepuUTEenbHOro KnemMa, unm ogopmnsaeTcs CBUAETENbCTBO O Mo-
Bepke, Nocrie Yero pacxodomMep OornyckaeTcsl K aKkcnnyaTauum ¢ HopMu-
POBaHHOW MOrPEeLLHOCTLH.

B cnyyae oTpuuaTenbHbiX pe3ynbTaToB NEPBUYHON NMOBEPKM Pacxono-
Mep BO3BpallaeTcs B NPOU3BOACTBO Ha AopaboTKy, nocne yero nogne-
XXUT NOBTOPHOM NOBEPKE.

B cnyyae oTpuuaTenbHbIX pe3ynbTaToB NepuoanMyeckoi noBepku pac-
xoZomep BpakyeTcs, a Knenmo racuTcs.
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NMPUNOXXEHUE A. Bug coctaBHbIX YacTen pacxogomepa

1 2

N [ i
® ]
] T
\
/ |
QEEE oo :
@EO
\@ [BEAET
@ (BMU-214 =248 / ‘
ML@M 250* R
a) Bug cnepeau
7 3 4 5

98*

[HC]
=
<
A

6) BMA CHU3Y

* - cNpaBOYHbIN pasmep

1 — Aucnnel uHOukamopa; 2 — knasuamypa; 3 — MoOysib U3MepuUmerns;
4 — modyrnb BUT; 5 — MoHMaxHbIU MOOyrib; 6 — cyb6610K usmMepumerns;
7 — Kknemma 3a3emrieHusi; 8 — pasvem RS-232; 9 — 3aenywka mem-
bpaHHas.

Puc.A.1. bnok uameputenbHbIN LUPPOBON.
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75*| 7 Y, O O
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|| 7 — I N
. .| 15* I‘ / \
S| 8 R SEAN Gl GRS e
25*
1- o ©
o o
4 o ©
-14- ) o
22 80*
a) Bung cboky 6) Bug c3agn

* - CNpaBOYHbIN pa3mep
1 — DIN-petka; 2 — kpoHwWmeuH,; 3 — bUL].
Puc.A.2. BUL ¢ kpoHwTenHamu ansa KpenneHus Ha DIN-peunky 35/7,5.

72 max
64

122 62
3

1 — koprnyc Oam4uka; 2 — kabenb ces3u ¢ bUL|; 3 — usnydyarowas rno-
8epxHOCMb; 4 — MOHMaXXHbIlU OUCK; 5 — 2aliKa.

Puc.A.3. Akyctnyeckasa cuctema AC-111-013 c 1YV.
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45*

T 2
S _—
L
=

* - CNpaBOYHbIV pa3mep

1 — kopnyc 0amuyuka; 2 — kabenb ces3u ¢ bUL]; 3 — nbe3onpeobpaso-
gameriu.

Puc.A.4. [laT4MK CKOpPOCTM YNbTpa3ByKOBOW, yCTaHaBnuBaeMbin B TpyOoO-
npoBoAbl C BHYTPeHHUM anameTpom < 300 mm
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45*

A
\

81*

\\3

26,5*

A
A

* - CNnpaBO4HbIN pasmep

1 — kopnyc 0am4yuka; 2 — kabenb ces3u ¢ bUL|; 3 — nbe3onpeobpaso-
gameru.

Puc.A.5. [laT4yMK CKOpPOCTM YNbTpa3ByKOBOMW, yCTaHaBNMuBaeMbin B TpyOoO-
npoBoAbl C BHYTPEeHHUM auameTpom > 300 mm
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NMPUNOXEHUE B. BapuaHTbl MOHTaXa aKyCTUYE€CKMUX CUCTEM

6 ome @14*

5*

250"

1
I
[
[
I
| 1
:
I
I
I
|

* - CNpaBO4HbIN pasmep

Puc.B.1. YctaHoBOYHbLIN naTpy6ok ansa AYY.
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N

Puc.b.2. MoHTax 1YY ¢ nomoLibio ycTaHOBOYHOro natpy6ka.

acy
&
N
A
\
O \
& ©
| ,
Y /
B 184* .
P 200* _
* - CNpaBO4HbIN pasmep
Puc.B.3. NMnactnHa ana moHtaxa ACY.
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Baaoeas nnockocTe

oTCNeTa MoHTaxHbliA ANCK

Y

. ayy

CmoTpoBoe oTBepcTUe

MoeepxHoCTL pasgena
cpen

TIIT I T T N

|
|
| i
|
—f
|
JII!//
| ]
| o
|
|
|
|
/B
¥
g

o — — — -] E e e e

MR AL RS LR

e o

T LTI AL LA LA L LA Y

Puc.b.4. O6wmn B CMOHTUPOBAHHbIX OAaTYUNKOB.
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NMPUNOXEHUE B. Cxema coeanHeHun

BJIOK U3MEPUTENbHbIN
LIM®POBOM
TSOUT+
TSOUT-
J1
J2
Tewmn. Bx. .
PT1A | PTIA |1 %
EAD 1A | LEAD 1A |3 Koppmqm
LEAD1B | LEAD1B | 2 R N
5T 1B T8 4 YepHbIit : ] KabenbHas mychTa v :
SHIELDT | SHIELD1 \_,ﬂ 1] PTIA |1 }—oemih
KOpMHHeBbIIfI 2 LEAD 1B 2 KOpVNHEBbIIfI
PT 2A PT 2A | CUpEHEeBbIN 3 LEADTA |3 CUpeHeBbIN
LEAD 2A | LEAD 2A :I | YepHbIi 4 T8 4 YepHbIn :
—|—~ P
LEAD 2B | LEAD 2B 3eJ'IEHbI54 5T PEATZ |5 w'_ avy
PT 2B PT 2B L Kenmbll_—a T PEAT 1 plxentbin i
SHIELD2 | SHIELD2 % T PEAsZ 17 %
—_— PEA 2.1 — AL
> L g GND g SKpar L
Kanan 1 10 GND 10 MT
PEALZ2 | PEAL2 |5|eememii | | Lo~ !
PEAL11 | PEAL1][6 —/:‘e’;“”"
GND GND |+ L’?
Kanan 2 .
PEA22 | PEA22 |7 [Kbachbm
PEA21 | PEA21 |8 o
GND GND |+ Lﬁ)
oyy2 =TT KaGenbHas mybta |

KENTbIN

|
| xenTbiit
|

PT1.1 PT1.1 1 PT11 1 KENThIA
PT1.2 PT1.2 3eneHbin - 3eNeHbIN
2] P12 |2 -
GND GND KOpU4HEBbIN 3 FT3A |3 KOPUYHEBbIiA acy
Genbiit 6enbii
PT2.1 | PT2.l Preiml A 1 oKpan g L@,\?D% g
. . ~
PT22 | PT2.2 [SeTeHaM | |
GND_| GND ! |
|
|
| KenTblit KenTblit
PT3A PT3A [ 1 ! , 6] PT21 [ej—2=ied 4
LEAD3A | LEAD3A 2 KOPUYHEBbIN ' 3€ﬂeHbIVIV 7 PT22 7 3eneHbin _ :
LEAD3B | LEAD3B | 3 o L ODReR T | prap | 6 |-obrooel
PT3B PT3B 2 Benbiit : enbin 9| LEAD3B | 9 6enblit ;
SHIELD3 | SHIELD3 | 5 10| _GND_|[10}—F% -
+24B | 1 + L
2B | 2 . uBen N ~220B50 'y
J__ =)
-—

Puc.B.1. Cxema coeamHeHnmn pacxogomepa.
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21—
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Puc.B.2. CTpyKTypHO-MOHTaXHasa cxema pacxogomepa.

Ons nogkniodeHuss BUALL — OYY moxeT mcnonb3oBaTbCa kabernb
cBs3un, Hanpumep, Tuna LIYCY 6x2x0.14, a ana nogkntoveHna bUL, —
ACY — kabenb cBasun, Hanpumep, Tuna Unitronic FD CP(TP) 2x2x0,14.

[nuHa kabenen He 6onee 30 m.
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NMPUNOXEHMUE I' CxemMa OKOHe4YHOro Kackafa yHuBepcasnbHbIX
BbIXO0O0B
lMutaHne okoHeyHoro kackaga (puc.l.1) yHMBepcanbHbIX BbIXOLOB

MOXET OCYLLECTBJIATbCA KaK OT BHYTPEeHHEero NCToO4YHUKa nntaHnAa — ak-
TUBHbIN peXnm pa6OTbI, Tak MU OT BHELUHEro UCTOYHMKA — MacCUBHbIN

PEXMM.
+5V
1 KOm

° J1(J1, 33, J35,J7)

¢ «TSOUT+»
(«TSOUTx+»)

X

«TSOUT-»

J2 (32, J4, J6, J8) («TSOUTx-»)

!

Puc.l'.1. CxemMa OKOHEeYHOro Kackaga yHuBepcasibHbIX BbIXOAOB.

B ckobkax Ha cxeMe ykasaHbl 0603Ha4YeHMs1 Ans YHUBEpPCanbHbIX
BbIXO[0B CEPBUCHbIX MOAYNEN.

[na yctaHoBneHHoro 3HayeHust AKTUB. Yp. <Bblicokun> Hannumio
UMMyNbCa Ha BbIXOAE B YAaCTOTHOM U MMMYSbCHOM pexumax, a Takke
Hanu4umo cobbiTUSA B NIOMTMYECKOM pPeXMME COOTBETCTBYET PAa30OMKHYTOE
COCTOSIHME 9NEKTPOHHOro Kntoya. lNMpun oTCyTCTBUM MMNynbCca N OTCYT-
CTBUWN COObITUS SNEKTPOHHbIN KoY 3aMKHYT.

[na yctaHoBNEHHOro 3HayeHus AKTuB. Yp. <HU3kun> cocrosHus
3NEKTPOHHOrO Kritoya obpaTHble.

Mpn akTMBHOM pexnme paboTbl OKOHEYHOro Kackaga U pa3oMKHY-
TOM 3NEKTPOHHOM KIOYe HanpsbkeHue Ha Bbixoge OyaeT B npegenax
(2,4 — 5,0) B, npu 3amkHyTOM Kntoye — He 6onee 0,4 B. PaboTta Bbixoga
Nnpy akTUBHOM peXxume paboTbl OKOHEYHOro Kackaga LonyckaeTcsl Ha
HarpysKy ¢ conpoTtusneHnem He meHee 1 kKOwm.

B naccuBHOM pexume OonycKkaeTcsi NUTaHWe OT BHELUHEro UCTOM-
HUKa HanpsXeHneM nocTosiHHoro Toka oT 5 go 10 B, gonyctumoe 3Ha-
YeHe KOMMYTUPYEMOro TOKa Harpy3kun He 6onee 10 MA.

MoaknoyeHne OKOHEYHOro Kackaga K BHYTPEHHEeMY WCTOYHMKY
+ 5B ocyuwecTBnsieTcs C MOMOLLbH COOTBETCTBYIOLIUX MEPEMbIYEK,
3aMblKaloLWMX KOHTAKTHbIE Napbl YCTAHOBKN pexnma paboTbl OKOHEYHO-
ro Kackaga yHMBepcanbHOro BbIXoaa.

[nvHa nuHUKM cBA3M AN yHMBepcarnbHbIX BbixoaoB — 40 300 m.
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NMPUNOXEHUE 1. KommyTauma moaynen BHELLHUX CBA3en

I& 8 7

(7 %
N
2]
B[ 248
A
- (EEEEEEE) 93 4 Cumzmsne
R R
\
\ \ AN /f-—\\

A — pe3epeHoe OKHO;

61, B1 — okHa 0nsi pa3meweHUss KOMMYymauyuUuOHHbIX 3/1eMEHMOo8 O0-
MofIHUMesbHo20 MOOYrs 8HEWHUX Ces3el, yCmaHO8/1eHHO20 8
criom 1;

62, B2 — okHa 0nsi pa3meweHUs KOMMymayuOHHbIX 3/1eMeHmMo8 0o-
MosTHUMesIbHo20 MOOYrisi 8HEWHUX cesidel, ycmaHOo8/IeHHO20 8
criom 2;

I — okHO Onsi pasmMeweHUss KOMMYMayUOHHbIX 3/1eMEeHMO8 KOMOUHU-
posaHHO020 MoQysis: «RS-232 | RS-485 | duckpemHbil 8bi1x00 0»;

L — OKHO 0na pa3meuweHuUsi KOMMymauyUuOHHbIX 3/IeMEeHMOo8 MpuemMo-
nepedarowe2o modynsa AYY,

E — oKkHO Onsi pa3meweHuUs1 KOMMymauuOHHbIX 351eMeHMo8 MoOyIIsl Ka-
Hana [CY;

XK — OKHO Onsi ycmaHo8Ku MOQOyrisi memMrepamypHbIX 8X0008;
1 — konodka npedoxpaHumernsa 1 A 8 uenu =24 B;
2 — pasbeM 0ris nodknYeHus kabess numaHus =24 B;

3, 4 — kKoHmakmHbie nape! J3, J4 (coomeemcmeeHHO) KOMOUHUPOB8aH-
HO20 MOQyris O yCmaHo8KU pexxuma pabomel pacxodomepa;

5 — pasbem npuemo-nepedarow,e2o0 MoOyris KaHasna ypPoeHsi Ofisi roo-
Knro4yeHus kabens cesasu ¢ YV,

6 — pa3bem npuemo-rnepedarouwie2o modyrns kaHana [ACY,
7 — mexHoioauyeckuli pasbem;
8 — pa3bémbl 8x0008 memrepamypHo20 MOOYIs.

Puc.[1.1. Cy66nok nameputens ucnonHenusa bUL-214 (Bug c3aam).
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TSOUT +
TSOUT -
J3

J4

GND
A/Data-
B/Data+

} RS-232
J2
J1

el
]

@/ii

Puc.[l.2. KomMmyTaLuMOHHbIe 3NeMeHTbl KOMOMHUPOBAHHOIO MOAyNA.

Tabnuua [.1. O603Ha4YeHNe KOHTAKTHbIX 31eMEeHTOB U CUrHanoB KOMOUHMU-
poBaHHOro moayns.

HaumeHoBaHune Obosraverine O6o03HayeHune curHana,
BbIXo4a KOHTaKTHOTO Ha3Ha4yeHne KOHTaKTHOro ayfieMeHTa
3N1eMeHTa
1 RXD
2 RTS
RS-232 3 TXD
4 CTS
7 GND
J1 KoHTakTHble napbl yCTAHOBKM pexnma paboTbl
YHuBepcanbHbIn J2 yHMBepcanbHoro Bbixoga 0
Bbixog O - TSOUT+
- TSOUT-
J3 KoHTakTHble napbl YCTAHOBKM pexmnma paboThl
] J4 npnbopa
- GND
RS-485 - A / Data-
- B / Data+

K pasbemy RS-232 koMOUHMPOBAHHOIO MoAyns noaknovaercs wnend (nno-

CKMIA Kaberb) OT BHELUHEro pasbema, PacrnosioXXeHHOro Ha KOpryce MOHTa)XHOro
mMoaynsi.

Wnend

| (Bng ceepxy

—
—
—vg

@%2;3;4;5 ] ﬁ \V/ pa3bema co
oo oooo 1 " Lnendom)
2 8
a) BUA CHapy>Xn Ha BHELUHWI 0) kabenbHbIN pasbem, NOLKITHYAEMbIN K
pasbem DB9 nHtepdeica pasbeMy RS-232 koMOGMHMPOBAHHOIO
RS-232 Moayns

Puc.[.3. KommyTauma nHtepcenca RS-232.
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Puc.[l.4. KommyTauMOHHbIE 3rIeMeHTbl MOAY A TeMnepaTypHbIX BXOAOB

Xt o+ 4 F
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Puc.[1.5. MapknpoBka KOMMYTaLMOHHbIX 3f5IEMEHTOB ABYX MoAynen yHUBep-
CalbHbIX BbIXOAOB.

Ta6bnuua [1.2. Hymepauusa yHuBepcanbHbIX U TOKOBbIX BbIXOAOB B 3aBUCU-
MOCTU OT MeCTa YCTaHOBKM MoAynsi.

M KOHTaKT.HapryCTaHOBKM
€CTO YCTaHOBKM
MapknpoBka HanmeHoBaHue n Homep pexvma paboThl
HOMeEp o60o3Hau. CurHanos BblXo4a mMoayna 0603Hau. MapKMpOBKa
cnoTta OKHa OKHa KOHTAaKT. nap
TSOUT1 +/- YHuBepcanbHbIn 1 Ji, J2
1 E1 TSOUT2 +/- YHuBepcanbHbIn 2 B1 J3, J4
TSOUT3 +/- YHuBepcanbHbIn 3 J5, J6
TSOUT4 +/- YHuBepcanbHbin 4 J7, 38
TSOUT1 +/- YHuBepcanbHbIn 5 J1, J2
5 52 TSOUT2 +/- YHuBepcanbHbIn 6 B2 J3, J4
TSOUT3 +/- YHuBepcanbHbIn 7 J5, J6
TSOUT4 +/- YHuBepcanbHbIn 8 J7,J8
1 b1 I/ GND TokoBbIN 1 - -
2 b2 | / GND TokoBbIN 2 - -
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TOK.BbIX. ETHERNET

[a)a]
Py
--80 J3 34 4,
( Nm.I—I—LO EE
®%\ BE=E ik
N

Puc.[1.6. MapknpoBKka KOMMYTaLMOHHbIX 35IEMEHTOB MoAyJie TOKOBOro Bbl-
xoaa u uHtepdenca Ethernet.

(BMA CO CTOPOHBI (Bug cneBa
E%’ NOOKMIOYEHNS K pasbema c
OTBETHOMY pa3bemy) kabenb kabenem)

1 8

a) kabenbHbIN pasbeM RJI45 ons NOAKNIYEHUNA K CeTU nepefadn OaHHbIX

mnu MK
KoHTakTbl
Llenb Pasbvem moayns Pasbem RJ45
Ethernet NoAKIItOYEeHMe K CeTun noakntodeHue Kk MK
TX+ 1 1 3
TX- 2 2 6
RX+ 3 3 1
RX- 4 6 2

0) Tabnuua KoOMMyTauun cuUrHanoB B Kabene CBA3W NpU NOLKMAYEHUN K
ceTu nepefayv gaHHbIX U nogkrodeHum k MK

Puc.[1.7. KommyTauua nHtepcenca Ethernet.

Puc.[1.8. TexHonornyecknn pasbem DB15 (B1g Co CTOPOHbLI MNOAKMNIOYEHUSA OT-
BETHOro pasbema).
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NMPUNOXEHUE E. UCTOYHUK BTOPUYHOIO NUTAHUA

/. y
A O/Q{ )

— \O # -V T 0
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+V OK

O 3

90 * +V ADJ
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msaiil|

4 A H\ i

40 N2 100

-
'

*

A
\

A

a) Bug cnepeau 6) Bng cboky

* - CNpaBOYHbIV pa3mep

1 — 8UHMbI KOHMAaKMHOU KOJTIOOKU 8bIXOOHO20 HarnpsixeHust =24 B;

2 — ¢8emoOUOOHbIU UHOUKamMop BK/MOYEeHUS UCMOYHUKa 8MOopUYHO20
numaHusi;

3 — 8UHM 3a3eMrieHus;

4 — 8UHMbI KOHMAaKMHOU KO/100KU MOOKIIOYEHUS HarpsXKeHus numadusi
~220 B 50 'y (L — nuHus, N — Heumparib);

5 — cepbea 0nsi 0c8060X0eHUS 3aUENKU;

6 — 3awersnika 0ns kpernneHus Ha DIN-pelke.

Puc. E.1. UcTouyHUuK BTOpMYHOro nutauus cepum ADN-3024 (=24 B 30 BrT).
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a) Bug cnepeau 6) Bng cboky

* - CNpaBOYHbIV pa3mep

1 — 8UHMbI KOHMAaKMHOU KOJTIOOKU 8bIXOOHO20 HarnpskeHusi =24 B;

2 — BUHM MOOCMPOUKU 8bIXOOHO20 HarpPsXXeHUS;

3 — ¢8emMoOAUOOHbIl UHOUKamMop BKIIYEHUS UCMOYHUKA 8MOpPUYHO20
numaHusi;

4 — 8UHMbI KOHMAaKMHOU KO/I00KU MOOKITIOYEHUS] HanpsiXeHUs1 numaHusi
~220 B 50 'y (L — nuHus, N — Hedmparb);

5 — cepbea 0nsi 0c8060XX0eHUST 3aUENKU;

6 — 3awesnka 0ns KpernneHusi Ha DIN-pelke.

Puc.E.2. UcTOoYHMK BTOpUYHOro nutanuma cepum HDR-30-24 (=24 B 30 BT).
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NMPUNOXXEHMUE XK. NMpoTokon MOHTaXHbIX U NyCKOHaNaao4HbIX

paboT

MPOTOKOIJ
MOHTaXHbIX U NyCKOHaNaAo4HbIX paboT pacxogomepa
«B3JIET PBlM» 3aB.Ne__
BUWL-214 3aB.Ne
ayy- — 3aB.Ne , ACY - 3aB.Ne

1. OO6BbeEKT

HavMeHoBaHWe opraHu3auun, NoYTOBbLIN agpec, TeJ'I/CbaKC

2. O6wue xapakTepucTnkm obbekra:
TN KaHana (Tpybonposoa, NoToK U T.4.)

MeCTOpacrosioXXeHne obbekTa

KOHTPpOJIMpyeMaad XNOAKOCTb

MaKcuMarbHbI YPOBEHb 3anonHeHuss Hmake, m

MWHUMAarbHOE 3Ha4YeHne guctaHunum DMuH, m

MakcuMManbHoe 3HadeHne auctaHuum Dmakc, m
6a3a namepeHns ypoBHs B, m
CKOPOCTb ynbTpa3Byka B Bo3gyxe Co B ctBope npu 0 °C, m/c
3. Ockn3 obbekTa n BapuaHT MoHTaxa AYY n 1CY
4. XapaKkTepucTtnkm obbekTa
Tabnuua XK.1.

Ne ToYkun 1 2 3 4 5 6 7

YpPOBEHb, M

Mnowaab, M

Koadgpdh. N

Ne To4ku 9 10 11 12 13 14 15

16

YpPOBEHb, M

Mnowaab, M

Koadgpdh. N

Ne To4ku 17 18 19 20 21 22 23

24

YpOBEHb, M

Mnowaab, M°

Koagpp. N

Ne To4ku 25 26 27 28 29 30 31

32

YpOBEHb, M

Mnowaab, M°

Koagpp. N
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5. NpumevaHns

MpencTaBuTenb OpraHM3aLUn-NPoON3BoaNTENS

nycKoHanagouyHblx paboT /

noanunck [o)77[e]
« » 20 .
MpeactaButenb 3akasyunka /

noanuch [o]7[6)
« » 20 .
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NMPUNOXEHUE WU. NMpoTokon noBepKu pacxogomepa

MpoTokon noeepku pacxogomepa «B3JIET PBIM»

3aBoackon Homep WcnonHeHune
"og BbINycka
Bua nosepku
Tabnuua K.1.
- Flynkr OtmeTKa o MNpumeyva-
HaumeHoBaHue onepaumit AOKyMeHTa
COOTBETCTBMUU HVe
no noBepke
BHelwHmin ocmoTp 771
Onpo6oBaHune 7.7.2
MoaTeepxaeHne cCOOTBETCTBMUS NporpaMmm- 7.7.3
Horo obecneyeHns
OnpepaeneHune NorpeLlHoCcTU pacxoaomMmepa 7.7.4
Pacxogomep K 9KcnnyaTtauuu
(rogeH, He rogeH)
[aTa nosepku " " 20 .
MoBepuTtenb / /

(mognuce)

Mo Bonpocam npogax u noaaepxku obpawantech:

ApxaHrenbck (8182)63-90-72
Acrana +7(7172)727-132
AcTpaxaHb (8512)99-46-04
BapHayn (3852)73-04-60
Benropop (4722)40-23-64
BpsHck (4832)59-03-52
BragnsocTok (423)249-28-31
Bonrorpag (844)278-03-48
Bornorpa (8172)26-41-59
BopoHex (473)204-51-73
EkaTepuHbypr (343)384-55-89
MBaHoBO (4932)77-34-06
WxeBck (3412)26-03-58
MpkyTck (395) 279-98-46

Ka3zaHb (843)206-01-48
KanunuHrpag (4012)72-03-81
Kanyra (4842)92-23-67

Kemepogo (3842)65-04-62

Kupos (8332)68-02-04

KpacHogap (861)203-40-90
KpacHosipck (391)204-63-61

Kypck (4712)77-13-04

Nuneuk (4742)52-20-81
MarnuTtoropck (3519)55-03-13
Mocksa (495)268-04-70
Mypmanck (8152)59-64-93
HabepexHble YenHbl (8552)20-53-41
HwxHuin Hosropop (831)429-08-12

HoBoky3Heuk (3843)20-46-81
HoBocunbupck (383)227-86-73
Owmck (3812)21-46-40

Open (4862)44-53-42
OpeHbypr (3532)37-68-04
MeHsa (8412)22-31-16

MNepmb (342)205-81-47
PocToB-Ha-[JoHy (863)308-18-15
PssaHb (4912)46-61-64

Camapa (846)206-03-16
CaHkr-leTepbypr (812)309-46-40
CaparoB (845)249-38-78
CeBacTononb (8692)22-31-93
Cumdepononb (3652)67-13-56

Kuprusus (996)312-96-26-47 KazaxctaH (772)734-952-31

3n. nouta: vzil@nt-rt.ru
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CwmoneHck (4812)29-41-54
Coun (862)225-72-31
CraBpononb (8652)20-65-13
Cypryt (3462)77-98-35
Teepb (4822)63-31-35
Tomck (3822)98-41-53

Tyna (4872)74-02-29
TiomeHb (3452)66-21-18
YnbsaHoBck (8422)24-23-59
Ydba (347)229-48-12
Xabaposck (4212)92-98-04
YensabuHck (351)202-03-61
Yepenosel, (8202)49-02-64
Apocnasnb (4852)69-52-93

TapxukmctaH (992)427-82-92-69





