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Hacrogiiee pykKoBOoACTBO IO 3KcHAyaTanuu (masee PO) comepzkuT cBemeHUS O
KOHCTPYKIIMH, TIPHUHIIUIIE [JeHCTBUSA, OCHOBHBIX TEXHUYECKHUX XapaKTepUCTHKaX
pacxogomepoB KopuoaucoBbix HMHMACC (masee pacxomgoMepbl), HEOOXOOUMBIE A
HPaBUABHOUN U 0e30MacHO UX 9KCIAyaTalllH.

K pabore c pacxomomMepaMu OOIMYCKAIOTCH AWIlA, HU3yYHBIIHNE HacTosmme PO,
HMeIOoIIe HeoOXoAUMYI0 KBaAu(PUKAIIUIO, OOyIeHHbIE ITPaBUAAM TEXHUKH 0€30MaCHOCTH,
YCTaHOBAEHHBIM 3KCIAYaTAIlMOHHBIMHU CAYZKOaMHU.

[lepeyeHb NOKYMEHTOB, Ha KOTOPBIE AaHbI CCHIAKYU B HacTodlleM PO, mpuBeneHb B

IIPUAOXKEHUHU A.
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1 Onucauue H paboTa

1.1 Ha3zHadyeHHEe H3OEAHS

111 Pacxomomepsl npenHasHaA4Y4eHBl [OAd H3MEPEHHUHM MAacCOBOTO pacxona,
IIAOTHOCTH U TeMIlepaTypbl KHUAKOCTEM U Ta30B C [AUCIEPCHBIMHU BKAIOYEHUSIMU
HUHOPOAHBIX 4YacCTHIl], HEUTpaAbHBIX K MaTepHasaM [OETaA€l, COINpHUKaCAIOUIUXCI C
U3MepsaeMOr cpenod, a Tak:Ke BBIYUCAEHUS MacChl, o0beMa B O0O0BEMHOTO pacxona, H
npeobpa3zoBaHUA TUX 3HAYEHHUH B 9AEKTPHUYECKUH BBIXOHOMH CHUTHAA.

1.1.2 Pacxomomepsl COOTBETCTBYIOT TpeOOBaHHAM TEXHHUYECKUX YCAOBHH
'PBT.407281.001 TV, kommnaekra pgokyMmeHtamuu [PBT.407281.001, [IpaBua
KAaCCU(UKAIIUM M IIOCTPOMKH MOPCKHX CyOOB PocCCHICKOro MOPCKOro perucrpa
cynoxonctBa (masnee — PMPC), [IpaBuA TEXHHUYECKOTO HAOAIOIEHHS 3a IOCTPOUKOH CyIOB
U H3TOTOBA€HHEM MaTepuasoB U wusneaui gag cynoB PMPC (uacte V), [IpaBusam
KAaccu(UKAIIMU U [IOCTPOUKH aTOMHBIX CyZIOB U ITAaBy4ux coopyzxkenuii PMPC, HIT-001-
15, HII-022-17, HII-029-01, HII-054-04, CII 2.6.1.2612-10 (OCIIOPBE-99/2010),
CanlluH 2.6.1.2523-09 (HPB 99/2009), CII 2.6.1.2040-05 (CI1 PB AC-2005), CTO
1.1.07.001.0675-2017, CTO 1.1.1.01.001.0891-2013, TOCT 29075—91, TOCT P
52931—2008.

1.13 Pacxonomepsl H3TOTOBAEHBI U HUCIIBITaHBI 10 TEXHUYECKOH
gokyMeHTauu, omobpenHoit PMPC, u orBeuaroT TpebOBaHUAM, IIPEIBIBAIEMBIM K
YCTPOHCTBaAM CHUTHAaAM3allUM, H3MEPEHHUT U KOHTPOAd HEIAEKTPHUYECKHX BEAWYHH [OAS
CyOB C HEOTPAaHHUYEHHBIM PaliOHOM IIAaBaHUS.

1.14 Pacxomomepn! mpenHasHadeHBI Oad paboTbl B OOIIEIIPOMBINIAEHHBIX H
B3PBIBOOIIACHBIX YCAOBHUSIX.

1.15 Pacxogomepsnt B3PBIBO3AIUIIIEHHOTO HCIIOAHEHUS COOTBETCTBYIOT
TpeboBanuam TP TC 012/2011.

1.1.6 Pacxogomepsnt OITHOOAOYHOTO HCIIOAHEHUSA u IIEPBUYHBIE
npeobpasoBatean (masee — III) pacxomOMEPOB B3PhIBO3AIIUIIIEHHOTO UCIIOAHEHUS UMEIOT
MapKHUPOBKY I10 B3PHIBO3AIIUTE:

- «OExia lIC T6 Ga X», coorBercTByloT TpeboBanuam ['OCT 31610.0—
2019, TOCT 31610.11—2014;

- «1Ex db IIC T6 Gb Xb, coorBeTCTBYIOT TpeboBanusam ['OCT 31610.0—
2019, T'OCT IEC 60079-1—2013 u npeagHa3Ha4deHbI A9 YCTAHOBKH BO B3PBIBOOIIACHBIX
30HaxX IIOMEIIEHUM M Hapy>KHBIX YCTAaHOBOK coraacHo ra. 7.3 IIpaBua ycrpoi#icTBa

anekTpoycTaHoBOK ([IYQ) u apyruM AUPEKTUBHBIM [JOKYMEHTAM, PETAaAMEHTHPYIOIIUM
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IIPUMEHEHHE A€KTPOO00OPYLIOBAHHSA BO B3PHIBOOIIACHBIX YCAOBUSIX.

11.7 BAOKHM 3A€KTPOHHBIE PACXOAOMEPOB MHOTOOAOYHOIO KOHCTPYKTHBHOTO
HCIIOAHEHUS C BXOAHBIMHU HMCKPOOE30IIaCHBIMH  IIENISIMH VPOBHHA  «ia»  BBIIOAHEHBI
B COOTBETCTBHUHU c TOCT 31610.11—2014, uMeOT MapKHUPOBKY B3PbIBO3AIIHUThI
[Ex ia Ga] [IC X u npenHa3Ha4eHbI Al YCTAHOBKH BHE B3PbIBOOIIACHBIX 30H.

1.18 PacxomoMmepbl MMEIOT HCIIOAHEHUd, NpeAHa3Ha4YE€HHbIE OAd ITPUMEHEHUH
Ha OOBEKTaxX aTOMHOH OJOHepreTHuku (masee — OAD), B TOM 4YHCAE HaA aTOMHBIX
aAeKTpocTaHIUgX (nasee — ADC).

1.1.9 I'pynnel ycaoBui skcnayaranuu lIII, npenHazHa4yeHHBIX OAd IIOCTAaBKH
Ha OAD —1.1; 1.2, 1.3, 1.4, 2.1, 2.2, 2.3, 2.4; OAOKOB BAEKTPOHHBIX — 1.2, 1.3, 1.4, 2.1,
2.2, 2.3, 2.4 toCTO 1.1.1.07.001.0675-2017.

1.1.10 PacxomoMepbl B 3aBHCHMOCTH OT MCIOAHEHHS OTHOCATCI K KAaccaM
boesonacuoctu 2H, 2HY, 3H, 3HY, 4H o HII-022-17.

1111 Pacxomomepbl B 3aBHCHMOCTH OT HCIIOAHEHHd OTHOCATCHI K KaaccaM
bezorracuoctu 2H, 2HY, 3H, 3HY, 4H o HIT-001-15.

1.1.12 Pacxomomepsl, IIpenHas3HadeHHbIe Oad pabotrbl Ha OAD, oTHocaTcd K I
Kareropuu cericmocrorikoctu o HII-031-01.

1.1.13 Pacxomomeps! oTBedaroT TpeboBanuaM [IpaBua PMPC, npenbaBageMbIM K
YCTPOMCTBaAM CHUTHAAU3AllUM, U3MEPEHUS N KOHTPOAS HESAECKTPHUYECKHUX BEAWYHUH AL
CyIOB C HEOTPAHUYEHHBIM PaliOHOM ITAaBaHUA.

1114 Pacxomomepbl OTHOCATCH K HEPEMOHTHUPYEMBIM, BOCCTAHABAMBAEMBIM H3
ONMHOYHOT'0O KOMIIAEKTA 3allaCHBIX 4YacCTeM, UHCTPYMEHTOB U IIPUHAIAEKHOCTEN (masee —

3UII-0O) usneausam.

1.2 TexHHYECKHE XapaKTEePHCTHKH

1.2.1 Pacxomomepsl HMMEIOT HCIOAHEHHS, OTAWYAIOIIHECH  CACAYIOIIMMHU
nmapaMeTpaMu:

a) KOHCTPYKTUBHBIM HCIIOAHEHHEM (0THOOAOYHOE MAM MHOT'OOAOYHOE);

0) koHCTpYyKIIMe I1IT;

B) HOMHUHAABHBIM AHaMETPOM;

) Auara3oHOM HU3MEPEHUN MaCcCOBOI0O Pacxoaa;

) IpeneAaMu OIIyCKaeMOW OTHOCUTEABHOM IIOTPEITHOCTH HU3MEPEHUU MacCOBOTO
pacxona;

€) Auamna3oHOM H3MEPEHUH TeMIepaTypbl U3MEPAEMOMN Cpeapl;

K) IIpeaeAaMH OIyCKaeMoil aOCOAIOTHOM MOT'PEIIHOCTH U3MEPEHUN TeMIlepaTyphl
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U3MeEPSIEeMOU Cpeapl;

Y) quaria3oHOM HU3MEPEHUU IMAOTHOCTH U3MepPsieMOH Cpelbl;

K) IpenesaMH [0IIyCKaeMoil abCOAIOTHOH IIOTPEUTHOCTH H3MEPEHUH IIAOTHOCTHU

HU3MEPLAEMO CPEOBI,

A) MaKCHMaABHBIM pa60‘-II/IM JAaBA€CHHEM H3M€pHeMOﬁ CpE€abI,

M) CIIOCOOOM ITPUCOENNHEHHS K TPYyOOIIpOBOLAY;

H) HaAWM4YHEM H BHAOM B3PBIBO3AllIUTHI,

1) MmaTepuasoM kopiyca I1IT;

P) IAMHOU KabeAsl CBSI3H (AT MHOTOOAOYHOTO HCIIOAHEHUSI PACXOIOMEPOB).

1.2.2 B 3aBUCHMOCTH OT MaKCHMaABHOTO pabodyero [gaBAEHUS H3MepsieMoH

Cpenbl pacxoaoMephbl UMEIOT UCIIOAHEHHUS, ITpeAHa3HAUYeHHbIE OAS PAaOOThI ITPU JaBAECHUSIX
He bOoaee 0,25; 0,40; 0,60; 1,00; 1,60; 4,00; 6,30; 10,00; 16,00; 25,00 MIla.

1.2.3 Pacxomomepbl o0ecrieuyuBarOT H3MEPEHHs IIapaMeTpPoOB B CAEIYIOIIUX

cpenax:

MOpCKasl BOaa;
BO/Ia TEXHOAOTUYECKasd IIpecHad;

Bona auctuasupoBaHHas 1o 'OCT P 58144—2018;
OMIMCTUAALT BO/bI;

HePTh U HEPTENIPOAYKTHI;

TonAuBo mu3eabHoe 1o 'OCT 305—2013;

TonnauBO MoTopHOe 1o 'OCT P 54283—2010;
TOIAMBO He(PTAHOE OAT ra30TypPOUHHBIX ycTaHOBOK 1o ['OCT 10433—75;
TOIIAUBO HE(PTIHOE;

masyT o 'OCT 10585—2013;

BOJHBIH pPacTBOP 3THAOBOTO CIIUPTA;

CKHIKEHHBIE rasbl;

YHCTBIE Ira3bl U UX CMECH,

U Opyryue XKUOKHWE U ra3oo0pasHble Ccpeabl, IMAOTHOCTHU, TEMIIEPATypPhl KOTOPBIX

COOTBETCTBYIOT TpeboBanuam m. 1.2.4, 1.2.11.

1.2.4 B 3zaBucuMmocTH OT auamnaszoHa pabodux TeMmIeparyp HU3MepsieMoM cpenbl

pacxogoMeEpPbI UMECIOT HCIIOAHEHHA !

H195 — remnepartypa usmMmepsaemMoi cpenbl oT MuHyC 196 °C mo naroc 100 °C;
B160 — temniepatypa usmepsieMoii cpensl oT MuHyc 60 °C go naroc 160 °C;
B250 — remniepatypa usmepsemMmoii cpenpl oT MuHyc 60 °C go naroc 250 °C;

B350 — Temnepartypa usmepdgaemMmoii cpeapl oT MuHyc 60 °C mo matoc 350 °C.
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125 B 3aBHCHMOCTH OT KOHCTPYKTHBHOI'O HCIIOAHEHHUS YyBCTBHUTEABHOI'O
aneMeHTa (masee — YO3) III1 MeIOT UCIOAHEHUS:

- P - I1-o6pa3usrit YO,

- V — V-o6pa3zusrit Y03,

- O — Omera-o6pasusrit YO,

- U — U-ob6pa3zusrit Y9.

1.2.6 B 3aBucumMocTH OT HOMHHaAbHOro auamerpa DN, KOHCTPYKTHBHOTO
HUCIIOAHEeHHd Y3, nuamnas3oHa H3MEPEHHUM MacCOBOIO pacxoda IIpH H3MEPEHHH pacxona
JKUIKOCTH HAU rasa, PeaeAOB AOILyCKaeMOil OTHOCHUTEABHOM IIOTPEIIHOCTH H3MEPEHUI
MaccoBoOro pacxoga 6Qm, cCTabHMABHOCTH U3MEPEHHOTO 3HAaYeHHs MACCOBOIO pacxoja IIpHU

OTCYTCTBHHU ABUXKECHUA KHUIAKOCTHU (rasa) pacxogoMeEpPbI UMEIOT HUCIIOAHEHHA, YKa3aHHBIC B

Tabaurlte 1.
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Tabauma 1 — McmoAHEeHUs pacXoaoMeEPOB MPU U3MEPEHHUH MacCOBOTO pacxoia
SKUIKOCTH

Hixuauit npenea
HU3MEPEHUMN MaCcCOBOTO
pacxona, Krd, rnipmu BerHI/Iﬁ
HomuHaAbHBIN oﬁiﬁiiﬁiﬁfgfﬁ IPeACA ., CrabuABHOCT OGS Temnepartypa u3MepaeMoi
HU3MEPEHUU JaBAE€HHE, ®
nuametp DN norperzocty, % MACCOBOTo b HyAd, KI'/4 Mua cpensl, °C
0,10, +0,20, 0,25, | pacxoza, Kr4
0,15, +0,50
+0,20
V-06pa3Hoe NCIIOAHEHHE
5 25 2 250 0,02 18 -40...+260/-196...+80
5 32 21 410 0,15 18 -40...+260/-196...+80
10 200 135 2700 0,15 18 -40...+260/-196...+80
15 800 405 8100 0,11 22,5 -40...+260/-196...+80
25 3250 1625 32500 0,49 11,8 -40...+260/-196...+80
50 4300 2500 87000 1,49 10,5 -40...+350/-196...+80
80 14000 12000 188000 3,33 11,7 -40...+350/-196...+80
100 32700 21800 436000 8,18 11 -40...+350/-196...+80
P) IT-06pa3Hoe UCIIOAHEHHE
5 60 50 600 0,03 31,5 -40...+260/-196...+80
10 250 167 2500 0,125 20,1 -40...+260/-196...+80
15 1200 800 12000 0,06 20,1 -40...+260/-196...+80
25 3000 2000 30000 1,5 18,0 -40...+260/-196...+80
40 6000 4000 60000 3 11,1 -40...+260/-196...+80
50 8000 5333 80000 4 9,1 -40...+260/-196...+80
80 25000 8000 120000 12 9,6 -40...+260/-196...+80
100 30000 13333 200000 20 7,6 -40...+260/-196...+80
150 60000 30667 460000 46 8,3 -40...+260/-196...+80
200 150000 46667 700000 70 6,3 -40...+260/-196...+80
250 300000 100000 1500000 150 4 -40...+260/-196...+80
U-06pa3Hoe UCIIOAHEHUE
5 3 1 30 0,0072 25/50 40...+260/-196...+80
5 22 6 220 0,02025 25/50 40...+4260/-196...+80
10 50 10 360 0,0203 25/50 40...+260/-196...+80
40 4500 2500 45000 2,62 14/24 40...+260/-196...+80
50 5000 1000 72000 2,62 15/25 40...+350/-196...+80
80 9600 7000 136000 7,76 13/23 40...+350/-196...+80
100 15500 10000 220000 7,76 14/23 40...+350/-196...+80
125 29000 20000 400000 21,75 15/24 40...+260/-196...+80
150 46200 31500 500000 34,65 10/17 40...+260/-196...+80
200 125000 83333 1250000 67,5 10/17 40...+260/-196...+80
250 160000 106667 1600000 120,3 10/17 40...+260/-196...+80
300 326000 217733 3266000 178,5 10/17 40...+260/-196...+80
0-06pa3Hoe HCIIOAHEHUE
10 120 90 1200 0,15 18/30 40...+260/-196...+80
15 600 250 6000 0,08 22/37 40...+260/-196...+80
20 1100 700 11000 0,19 18/29 40...+260/-196...+80
25 2000 1000 20000 0,38 13/22 40...+260/-196...+80
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127 Pacxomomepn!r obecriedunBaroT U3MEpPEHHE pacxola B ABYX HaAIIPaBACHUIX
— B IIPIMOM U 0OPATHOM.

1.2.8 [Ipeneabl OOIIyCKaeMOM  OTHOCUTEABHOM  IIOTPEIIIHOCTH HU3MEPEHUHN
MacCOBOT'O pacxoma H3MepsieMOod cpeabl — He Ooaee * 0,10; + 0,15; + 0,20; + 0,25;
+ 0,50 % B 3aBHCHMOCTHU OT UCIIOAHEHHSI pacxogoMepa.

1.2.9 Pacxomomepbl obecrieunBaroT HM3MEpPEHUE TeMIIEPATypPbl H3MepPseMOM
cpenbl B mauaria3oHe pabodeil TeMIepaTypbl H3MepsdgeMoil cpenbl B COOTBETCTBHH C
UCIIOAHEHHEM pacxoiioMepa.

1210 TIIpemeapr  pgomyckaeMod  abCOAIOTHOH  MOTPENIHOCTH  UM3MEpPeHUuH
TeMIlepaTypbl U3MepaeMoi cpenbl — He Ooaee + 0,5 °C.

1.2.11 PacxomomMepbl 00ecTiedyuBaoT U3MEPEHHE MAOTHOCTH XKUIAKOCTHU oT 650 1o
2000 kr/m3 1 naoTHOCTH raza ot 0,12 no 100,00 kr/m3.

1.2.12 IIpeneabl moImycKaeMoO¥ aOCOAIOTHON ITOTPELTHOCTH U3MEPEHUN ITAOTHOCTU
usMepsieMo# cpearl — He 6oaee + 0,5 Kr/mS.

1.2.13 Pacxomomepbl o0ecriedyuBaloT BBIYUCAEHHE O0BEMHOIO pacxona XKUIKOCTU
UAY ra3a I10 U3MEPEHHBIM 3HAa4YE€HHUIM MacCOBOIO pacxoiia ¥ IAOTHOCTH.

1.2.14 Pacxomomepbl o0ecrieunBalOT BBIYHCACHHE 00BEMa U MACChl JKUIKOCTHU
UAW Ta3za, IIPOLIEAIINe dYepe3 pacxomoMep, ¢ Hapactarmommm utroroM. Copoc obwema u
MaccChl, a TakKe HadaAa0 U IIpeKpallleHHe HUX BbIYHCAECHHUS YIIpPaBAIeTCS I10 IITUPPOBOMY
BBIXOTHOMY CHUTHAAy B COOTBETCTBHH C IIPOTOKOAOM HWHGOPMAIMMOHHOTO obOMeHa
(mpuaoxkenue B).

1215 B KkKauyecTBe ME€PEMEHHBIX, (QOPMUPYIOUIMX  BBIXOAHBIE CUTHAABI
pPacxo1oMepoB, UCIIOAB30BaHbI CAEIYIOIIHE:

-  U3MepeHHOe 3Ha4YE€HUE MacCOBOT'O pacxona;

-  U3MepeHHOe 3HaYeHUE IMAOTHOCTY;

-  U3MepeHHOe 3HAaYEeHUE TeMIIepaTyphl;

- BBIYHCAEHHOE 3HaYeHHe 00BbEMHOI'0 pacxXoaa,;

- BBIYUCAEHHOE 3HA4Y€HHE MAacChl;

- BBIYHCAEHHOE 3HadYeHue obbeMa.

1216 Pacxomomepbl obOecreyuBaroT (POPMHPOBAHHE BBIXOAHBIX CUTHAAOB
CAEYIOINX BUIOB:

- A — BBIXOOHOM AaHaAOTOBBIM CHT'HaA B BHAE CHAbI IIOCTOSHHOTO
S5AEKTPUYECKOrO0 TOKa AMHEHHO u3MeHdmollelica B guamna3zoHe oTr 4 npo 20 MA
IPOHOPIIMOHAABHO HM3MEPEHHOMY 3HAYEeHHI0 OOBEMHOI'0 pacxofa IIPU COIIPOTHBACHHU

Harpy3ku He 6oaee SO0 Owm;
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- AIl — BBIXOOHOM AaHAAOIOBBIM CHUTHAaA B BHIOE CHABI IIOCTOSHHOTO
SAEKTPUYECKOIO0 TOKa AWHEHMHO HU3MEHdIoIeNcsa B auana3oHe or 4 mo 20 MA
OPOIIOPIIMOHAABHO HM3MEPEHHOMY 3HA4YE€HHI0O OOBEMHOIO pacxofia MHPU COIIPOTUBACHUH
Harpy3ku He 6oaee S00 OM C HOIIOAHHUTEABHBIM BBIXOJHBIM CHUTHAAOM II0 HHTepP(eucy
BELL-202 ¢ mpotokoaoMm nHGpopMalmonHoro oomena HART;

- I — BeIxXogHO# 1U@pPoOBOM curHaa 1o uHTepdericy RS-485 ¢ mpoTokosoMm
obmena Modbus RTU B coorBeTcTBHH ¢ IPUAOKEHUEM b;

- Y — BBIXOJHOM YacCTOTHBIM curdaa B auamnas3oHe orT 100 o S000 I

- YH — BBIXOAHOM YaCTOTHO-UMIIYABCHBIM CcUTHaA B pauamna3zoHe ot 0 go
10000 Tt

1.2.17 Pacxomomeppl 00ecIiedyuBalOT CHUTHAAU3AIIHUIO IIPEAEABPHOIO 3HAaYeHUs
OTHOM M3 BeAWYHH 10 . 1.2.15 bopMHUpOBaHUEM PEAEHHOTO BHIXOAHOTO CUTHAAA C OMHOMU
TPYIIION TTEePEKAIOYAIOIMX KOHTAKTOB. Harpy3ouHas CIIoCOOHOCTH BBIXOIHBIX KOHTAKTOB
peae — oT S MKA 1o 1 A nipu HanpsaxkeHuu o 250 B.

1.2.18 OaekTpomuTaHHe pacxogoMepoB OCYILIECTBASIETCS HaIpsisKEHUEM
IIOCTOAHHOI'O TOKa HOMHWHAABHOI'O 3Ha4deHHd 24 B B nuama3oHe AOIIyCKaeMbIX 3HAYEHUH
ot 18,0 no 32,4 B uau HanpssKeHHEM IIEPEMEHHOI0 TOKa HOMHUHaABHOro 3HadeHud 220 B
B AUaIlia3oHe OOIyCKaeMbIX 3HadeHu# oT 187 mo 242 B c yacroroit B quamnasoHe ot 50 1o
400 T'11.

1.2.19 TIloTpebasiemast pacxogoMepaMH SAEKTPHUYECKasl MOIIHOCTH — He 0Ooaee
S Br.

1.2.20 Pacxomomepsl obecrieuuBaIoOT HEIIPEPHIBHOE IpOBEOEHHUE
CaMOOUATrHOCTHUKH  TEXHHYECKOTO COCTOSHHSA B  COOTBETCTBHH C  IIPOTOKOAOM
nHPOPMAITMOHHOTO Oo0MeHa 1o MHU(POBOMY BBIXOAY Ilepenadeil IMpHU3HaAKa HCIIPABHOCTH
(HemcripaBHOCTH) B 0OaiiTe COCTOSHHS IO IIPpOoTOKOoAy obmeHa Modbus RTU,
oToOpazkeHHeM Ha HWHAWKATOPE KOoJa OIIHMOKH C AOIMOAHHUTEABHBIM cooOIIeHueM «Err,
TaKyKe€ B BHE BBIXOAHOTO AHAAOTOBOI'O CHTHAAa B COOTBETCTBHUH C TpeOOBaHHUSIMH
cragnapra Namur NE 43.

[Iprn3HakKoM HEHUCIIPABHOCTU pPAaCXOAOMEPOB SBASIETCA BBIXOAHOM aHAAOTOBBIMN
curHaa 6oaee 20,8 MA uau MeHee 3,8 MA.

1.2.21 Heobparumass mnoTepsd [OaBACHHS Ha BepXHEM Mpeaese auariasoHa
usmepenuit Ha [1I1 — He 6oaee 0,1 MIla.

1.2.22 [omyckaeTcsd MNPEBBIIIEHUE pacXolla U3MEpPsSieMOM cpenbl 3HAUYEHHUEM He
6oaee 20 % BepxHero mpenesa U3MEpPEHUH, IOIPEIIHOCTD IIPHU 3TOM He HOPMUPYETCH.

MaxcuMaAbHOE 3HadeHHE BBIXOJHOTO CHTHaAa IIPX IIPEBBINIECHHHU BEPXHETO
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npenesa U3MEPEHUY He IIpeBBINIAaeT €r0 HOMHWHAABHOI'O 3HAa4YeHUs Oosee uyeM Ha 15 % B
pabouem pexRUMe U IIPH AIOOBIX HEHCIIPABHOCTSX AMHHUU CBA3H.

1223  Pacxozmomepbl 00€CIIeYMBAIOT WHIWKAIIUIO U3MEPEHHBIX U BBIYUCAECHHBIX
3HAYeHUl Ha MEeCTHOM HHAuKaTrope. Ha raaBHOM BKpaHe IIpU 3TOM OOeCIIednBaeTCsd
UHAVKAIUA OT OJHOHM /10 YeThIpeX IIePEMEHHBIX, YKa3aHHbIX B II. 1.2.15.

1.2.24 Bpewms roTOBHOCTH K paboTe C MOMeHTa BKAIOUYEHHs — He 6oaee S C.

1225 BpeMmss yCTaHOBA€HHUS BBIXOJHOTO CHTHasa IIPHU PE3KOM H3MEHEHUU
pacxoma ot 3 mo 100 % u ot 100 mo 3 % BepxHEro mpenaesa U3MEPEHUU COCTaBAIET OT
100 mMmc mo 30 ¢, u ycraHaBAUBaeTCs IIOTpeOuTeAeM IIPHU KOH(PUTYPHUPOBAHUU
pacxomoMepa B YCAOBUSIX 0ObeKTa SKCIIAyaTallUH.

1.2.26 YpoBeHBb aKyCTHYECKHUX IIYMOB, CO3JaBa€MbIX pacxoloMepaMH, — HeE
0oaee 40 nb.

1.2.27 PacxomoMepbl HE BUOPOAKTUBHBI. [[apaHTUPYyeTCS KOHCTPYKIIUEH.

1.2.28 YpoBHH NOMEXO3MUCCHH, CO3JaBaeMble pacxomoMepaMu npu pabore, He
boaee 3HaYeHUHN, yCTAHOBAEHHBIX nas rpynnbl 1.3.2 mo TOCT B 25803—91 u gasg rpyIisl
2.3.1 Hopm 11A. [ag pacxomoMepoB, Iomaexammx IocraBke Ha OAD, ypoBHH
IIOMEeX0dMUCCUH — He 6oaee HOpM, ycraHoBAeHHBIX [OCT 32137—2013.

1.2.29 PacxomoMepbl HE HMEIOT Pe30HaHCA KOHCTPYKTHUBHBIX OAEMEHTOB IIPHU
BO3OEeHUCTBUH CUHYCOHJAABHOM BUOpanmm B auara3oHe dactoT oT 2 mo 100 T'ip (rpymma
MexaHudeckoro ucrnoaHenud M7 o 'OCT 30631—99).

1.2.30 Pacxomomepb! yCTOMYHUBEI K BO3AEHCTBUIO CHHYCOUOAABHBIX BHOpaIlvii B
auanasoHe yactoT oT 2 xo 120 I'g (rpynma 2 o CTO 1.1.1.07.001.0675-2017):

- Opu yacroTrax oT 2 m0 25 I'iy — ¢ amnautynoi nepemMenieHus 1 Mm;

- 1pu yactoTax oT 25 no 120 I'mt — ¢ amnautynoit yckopenud 9,8 m/c? (1 g).

1.2.31 Pacxomomepb! 00AaaaroT IIPOYHOCTHIO IIPH BO3AEHCTBUU CHHYCOUIAABHOM
BUOpanmu B guanasoHe gacTtoT oT S5 ao S00 I'm ¢ amnautymoit yckopeHus 49 m/c? (5 g).

1.2.32 IIIT pacxogomepoB repMeTHdHbIMHU 110 Kaaccy III B coorBercrBuu ¢ OCT

5P.0170-81 u IPOYHBIMU IPH BO3AcHCTBUU IpobHOro nasseHusd (Prp), cosmaBaemMoro B

IIPOTOYHOM  IIOAOCTH, paBHOro 1,5 MakcuMaabHOro pabodero maBaeHusa. [II1
pacxomoMepoB, IMPEAHA3HAYEHHBIX AAd ITocTaBKHU Ha OAD, repmeTudHbl 110 Kaaccy III B
cootrBeTcTBUU Cc HII-105-18.
1.2.33  PacxomoMepbl COXPaHSIOT PabOTOCIIOCOOHOCTHL BO BpeMsl OOPTOBOM KadyKU
c amnautyno#t 45° u nepuogoM 10 ¢, nanTeapHOro KpeHa no 30° u nudpdepenta no 22,5°.
1.2.34 Pacxomomepbr 00AamaioT IIPOYHOCTBIO M YCTOHYHUBOCTBHIO K BO3IEUCTBHIO

MHOTOKpPAaTHBIX yaapoB C yckopeHueM 49 m/c? (5 g) u yacroroit ymapoB oT 40 mo
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80 muuL.
1.2.35 Pacxomomepbl 00Aaal0OT CTOMKOCTBIO K BO3AEHUCTBUIO KAUMATHYECKUX

daKTOPOB OKpYyzKaKIIEH cpeabl, YyKa3aHHBIX B TabAulie 2.

Tabaunia 2
HanMeHOBaHHE KAHMAaTHY€E€CKOIO YucaoBOe 3HAYEHHE
dakTopa
[loBelIIEHHA4 TeMneparypa, °C:
— pabouas; + 85
— IpeneAbHas + 90
[lonnxenHadqa Temneparypa, °C:
— pabouas; - 60
— IpeneAbHas - 60

[ToBeIIIIEHHAS BAQXKHOCTH IIpnu

TeMneparype narwoc 55 °C, % 100
HN3meHeHME TEMIIEPATYPhI OKPYzKaIOIIEeH ot MmuHyc 60 go natoc 85
cpenrl, °C

IaBaeHUE OKpyzKarie cpeanl, MIla ot 0,084 no 0,300

ITpumeuanHue — /luanasoH pabouelli memnepamypsbl pacxo0omepos8 60

e3pvleo3auiUeHHOM UCNOJITHEHUU 0ONOJIHUMENILHO oepaHuvueaemesi

mpe606aHUH.MU e3pvleosawiumbsl 8 coomeemcecmeaeuu ¢ ux Mapnupoercoa.

I'PBT.407281.001 P3 | Pacxomomepsi kopuonucossie MTHMACC 12
Bepcus 2 / urons 2026




1.2.36 PacxomoMepbl CITOCOOHBI BBIIEPKUBATHL BO3IEHCTBHE ITAECHEBBLIX T'PHOOB
B cooTBeTcTBHH C TpedboBanuaMmu 'OCT 9.048—89.

1.2.37 Pacxomomeppl yCcTOMYHBBEI K BO3AEUCTBHIO BHEIIIHETO IIOCTOSHHOTO H
IIEPEMEHHOI0 MarHUTHBIX NoAedl HanpskeHHocThIO 10 400 A/m mmo 'OCT IEC 61000-4-
8—2013.

1.2.38 PacxomoMepbl COXpPaHSIOT pPabOTOCIIOCOOHOCTE IIOCA€ BO3IEHCTBULA

3HaAKOIIEPEMEHHO-TO y6BIBaIOH_[€I‘O MarHHUTHOTO IIOAd CO CACAYIOIIMMHK IIapaMeTpaMHu

UMIIyAbCA:
POPMA PIMITYABCA +.vuvnvnrnrnintntneneneneneneneneneneenenenenenenenns TparneleuIasbHas
AMITAUTYAA TIEPBOTO UMITYABCA .. .euuentnenenenenaneneneanenenes 15 MTa
BPEMS OEUCTBHUS UMITYABCA ..cutueneenentnneneneneaneneneneanenenes oT5mo09c

KpPyTHU3HA HapacTaHUs U cliafaHud nepBoro umiyabca 10 mTa/c

KOAUYUECTBO UMITYABCOB ...uueutntnninentntanenenentaneneneneanenenes mo 205

1.2.39 Pacxomomepsbl obaamaroT YCTOWYUBOCTBIO pu BO31€HCTBUH
5A€KTPOMATrHUTHBIX IIOMEX HOPMAaAbHOro BHAa HampgaxeHueM no 10 mB B auamna3zone
yactoT oT 50 1o 4000 I'ir u obitero Buma mo 10 B B muamnasoue ot 50 mo 4000 T

1.2.40 PacxomoMmepbl COOTBETCTBYIOT TpPeOOBaHUSIM II0 SAEKTPOMATHUTHOM
coBMecTUMOCTH (masee — OMC) u [OOIIyCTUMOMY YPOBHIO HaIPSKEHUS PaaHUOIIOMEX,
U3AO0KEHHBIM B [IpaBraax TEXHUYECKOrO HAaOAIOEHUS 3a IIOCTPOUKOH CymIoB H
H3TOTOBACHHEM MaTepuasoB U usneanii naga cynoB PMPC. Pacxomomepsl COOTBETCTBYIOT
TpedoBaHuaM 110 OMC B yCAOBHUSAX KECTKOU AEKTPOMATrHUTHON OOCTAHOBKHU IIO TPYIIIE
ucnionHeHud IV u kadectBy dyHKIMoHHpoBaHusa A 1o 'OCT 32137—2013.

1.2.41  PacxomoMephbl BBIAEPKUBAIOT BO3AEUCTBUE COATHOIO (MOPCKOTO) TyMaHa.

1242 Pacxopmomepbl yCTOMYHBEI K BO3AEHUCTBHUIO HHES U POCHI.

1.243 Pacxopmomepsl B YIIAKOBKE JASI TPAHCIIOPTHUPOBAHUSA BBIACPKHUBAIOT!

- Bo3meMcTBHE TeMnepatyp oT muHyc 60 °C mo naroc 90 °C;

- BO3AEHCTBHE OTHOCHUTEABHOM BaaxkHOCTH (95 % 3) % mnpu Temmnepartype
naroc 35 °C;

- MEXaHH4YEeCKHE yaapbl MHOIOKPATHOIO MOEHWCTBHUA C IIHKOBBIM yAApPHBIM
yCKOpeHueM mn0 147 m/c? (15 g) Opu OAUTEABHOCTH AEHCTBUA YAAPHOI'O YCKOPEHUS OT S OO0
10 mc.

1.2.44 Pacxomomepbl 00AamaroT CTOMKOCTHIO BO BpeMs H IIOCAE€ BO3AeHCTBUS
cunendaxkropoB ¢ napamerpamu nno 'OCT PB 20.39.305—98, rpynna 2.2. Pacxogomepsl,
IpeaHa3Ha4YeHHbIe A9 ITocTaBKHU Ha OAD, yCTOMYHMBBI K BO3AECHCTBUIO FraMMa-NU3AyIECHULD

mottHocTho 1o 1 I'p /4.
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1.2.45 Pacxomomepbl 00AamaiOT CTOHMKOCTBIO BO BPEMS M IIOCA€ BO3IEHCTBHUS

arpecCUBHLIX cpe, Mr/ M3, He 6oaee:

- CEPHUCTOTO r'a3a KOHLIEHTPALIUEH .....cvnennnnnn.n.. 2,0
- aMMHaKa KOHIEHTPALIUEH c.euvniniininiiienenennene. 1,0
- IBYOKUCH a30Ta KOHILIEHTPALIUEH......ccvvnennennnnen.. 2,0
- CEPOBOAOPOAA KOHIIEHTPAITHUEH! ..ouvvneniininnennnnen. 1,0
1.2.46 Pacxomomepsl ABASIOTCH CEeXCMOCTOUKUMHU opu BO3IeHCTBUU

3eMAETPSCEeHUH MHTeHCUBHOCTBI0O MP3, nipu ceficMuyecKux Harpy3kax 9 6aaroB 1o MSK-
64 npu ypoBHE YCTAHOBKHU Hald HyAeBoH oTMeTKo¥ mo 25 M mo I'OCT 30546.1—98.
Pacxomomepnl, mpenHaszHadeHHble aad paborel Ha OAD, coorBeTcTBYIOT | Kateropuu
ceticmoctorkocTtu 1o HIT-031-01.

1.2.47 Pacxomomepsl, IIpenHa3HadeHHble nAsd paboTbl Ha OAD, yCTOHYUBBI K
BO3IEHUCTBUIO OT yJapa IIaJalollero CaMOA€Ta, 4YTO JSKBHBAaA€HTHO BO3IAEHCTBUIO
MeXaHUYEeCKUX yIapoB OAWHOYHOI'O AeHCTBHUS C YyCKOpeHHeM He Ooaee 75 m/c2 (7,5 g) u
JIAUTEABHOCTBIO meiicTBUsS He MeHee 0,2 C.

1.2.48 Pacxomomepsl, IIpenHa3Ha4YeHHbIe mAsd paboTbl Ha OAD, yCTOWYHBHEI K
BO3AEHUCTBUIO BO3AYIIHOM yOApPHOM  BOAHBI, YTO OSKBHBAA€HTHO BO3AEHCTBUIO
MeXaHUYEeCKHUX yAapoB OOUHOYHOIO AeMCTBUS C yCKopeHHeM He Ooaee 36 m/c? (3,6 g) u
JAUTEABHOCTBIO fieiicTBuda He meHee 0,5 c.

1.249 Pacxomomepsl, IpeaHaszHa4YeHHble [Oad HOpuMeHeHud Ha  OAD,
COOTBETCTBYIOT KBaanudukalrimonHoit kareropuu R3 mo CTO 1.1.1.07.001.0675-2017.

1250 Crenenp 3ammTbl Koprmyca 0aoka 23aekTpoHHoro IP66/IP67 mo I'OCT
14254—2015.

1251 PacxomoMmepbl obecrieduBalOT U3MEPEHHE pacxola B ABYX HaIIPaBACHUSIX
— B OPSIMOM U 00paTHOM.

1252 PacxogoMepbl COXpPaHAIOT pPabOTOCIOCOOHOCTH IIPH OTAEACHHH OAOKa
anekTpoHHoro otT I[IIT kKabeaem cBa3u pgamHOW He 6Ooaee S50 M. Merpoaoruyeckue
XapaKTEPHUCTUKH IIPU 3TOM HE YXYAILIAIOTCH.

1.2.53 [lerm SA€KTPHUYIECKOrO MUTAHUS, BBIXOAHBIX CUTHAAOB, IIEIH JUATHOCTHUKHU
U KOpIlyca raAbBaHHUYECKH H30AHNPOBAaHBI APYT OT ApyTa.

1.2.54  DOAEKTPHUYECKOE COINPOTUBAEHHUE M30ALAIUU ILIETIEH OSAEKTPONUTAHUA U
BBIXO/IHBIX CUTHAAOB OTHOCHTEABHO KOpIIyca M MexKAay cobol cocraBaseT He MmeHee 100
MOM B HOPMaABHBIX KAUMaTHYECKUX YCAOBUAX, U HEe MeHee 10 MOM — npu OTKAOHEHUH
OT HOPMAaABHBIX KAUMaTHUYE€CKUX YCAOBHUM.

1.2.55 9AeKTpI/I‘~IeCKaH HU30ASIIUS IelIeHr OACKTPOIIMTAHNA W BBIXOAHBIX CUTHAAOB
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BBLACPXKHUBAET B TEHYEHHE 1 MHWH JIEVCTBUE HCIIBITATEABHOTO HaIIPAZXKEHUA

CUHYCOUOAABHOM (DOPMBI B COOTBETCTBHH C Tabaurei 3.

Tabauia 3
AMIOAHTYAHOE 3HAYEHHE HCNBITATEABHOIO
HanpsaxeHHsa yactoroi 50 T'u, B
Iipobepeman mens B HOPMAaABHBIX B YCAOBHSAX
KAHMaTHY€CKHX IOBBIIIEHHOH
YCAOBHSIX BAQXKHOCTH
OaekTponuTtanue 24 B 550 300
Oaekrponuranue 220 B 1500 900
1256 Pacxomomepsl obecrieqynBaroT aBTOMAaTHYECKYIO KOPPEKTUPOBKY

U3MEPEHHOI'0 3HA4YeHHs MacCCOBOTO pacxXoJa II0 JaBAEHUIO U3MEpsSeMOH cpeabl IIpHU
IIONKAIOUYEHNH K HEMY BHEIIHEro IIpeobpa3oBaTeAsd OdaBA€HUS II0 JIOIIOAHUTEABHOMY
U(PPOBOMY  BXOOHOMY  curHaay. HHrepdelic  agad  TOAKAIOYEHUS  BHEIIHETrO
npeoOpa3oBaTead gJaBAeHUd NpuMeHeH RS-485 ¢ mporokoaoMm oomeHa Modbus RTU.

1257 PacxomoMmepbl COXpPaHAIOT pPabOTOCIIOCOOHOCTH, IHPHU HAAHYHUU B
U3MepsaeMOU cpene ra3oBbIX IIy3bIpel ¢ o0beMoM He Ooaee 8 MM3 M MeXaHUYECKUX YaCTHIL
pasmepom He 6oaee 0,5 MM Cc 0OBEMHOM KOHIIEHTpaIlue He boaee S5 %.

1.2.58 Yucrora nosepxHocteil [III, KOHTAKTUPYIOUIUX C HU3MEPSIEMOM cpenoi
(mast Bogbl BeicOKOHM uncToThl), 1o OCT B 95.750-79.

1.2.59 CocraBHbBIE YaCTH PaCcXOOOMEPOB BO B3PBIBO3AIUIIIEHHOM HCIIOAHEHUU C
BUIOM B3PbIBO3AIIUTHI «cKpobe3onacHasa LETIb» COOTBETCTBYIOT YPOBHIO
HCKPOOEe30I1aCHOH SAEKTPUYIECKOH IIeMH «ia» CO CAeAYIONIMMH I1apaMeTpaMu:

1.2.60 Usmeams obecrieunBaroT 0€30TKA3HYIO HENIPEPBIBHYIO paboTy HepHomaMu
nmo 8000 u c BepogarHoctpio P(8000) = 0,99 6e3 HeNmocpeACTBEHHOIO TEXHHYECKOTO
obcay:kuBaHusa. [lo croemmaspHOMYy 3aKady pacxXoJOMEpPhl MOTYT 00ecIieduBaTh
0e30TKa3HyI0 HENpPEepPhIBHYIO paboTy NOepHogaMH, COOTBETCTBYIOIIMMH HHTEPBAAY
MeXOy  IIOBEpKaMH  pacxomoMmepa, ¢  BepostHocTbio P(8000) = 0,99 0Ge3s
HETIOCPEACTBEHHOIO TEXHUYECKOI'0 OOCAY>KHUBAHUSI.

1261 DBe3oTka3Had HemIpeprIBHAd pabora pacxomoMepa 00ecredyrnBaeTcs
3aMEHOM BBIIIEAIINX M3 CTPOS 3AEMEHTOB M3 cocTaBa OAWHOYHOro KommaekTa 3UII
(mpuaozkenue [1) 3a BpeMs paboThbl He Ooaee 15 MuH.

1.2.62 HaszHadeHHBIH CPOK CAYKOBI COCTaBAsIET 25 AeT 0e3 oTpaHHUYEeHHs pecypca

B T€YCHHE OTOI'0 CpOKa.
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1.3 CocTaB H3OEeAHS

131 Pacxomomepsl HMEIOT KOHCTPYKTHBHBIE UCIIOAHEHUS:

a) MHOI‘O6AO‘IHO€, BKAIOYAlOIIIEE:

1) IIT,

2) OAOK 3A€KTPOHHBI;

3) KabeAb CBSI3H;

0) omHOOAOYHOEe — B KOTOPBIX II[l M OAOK SAEKTPOHHBIM OOBEOAUHEHBI B OMIHY
KOHCTPYKIIHIO.

1.3.2 PacxomoMmeprsl 1o croco0y HOpPHUCOEAWHEHUS K TPYOOIPOBOAY UMEIOT
UCIIOAHEHUS:

- [1d — daanIIEBOE;

- IIP — mryuepHo-TOpPIIEBOE;

-  CB — cBapHoE;

- cHoelraasbHOE I10 TPeOOBaHUIO 3aKa34YHKa.

133 KoMIaeKkT  ImOoCTaBKU  PacXOOMEPOB  OMHOOAOYHOIO  HCIIOAHEHUS
COOTBETCTBYET YKa3aHHOMY B Tabaurie 4.

Tabauna 4 — KoMIOAEKT IMOCTaBKU PaCXO0OMEPOB

KoaunuecT
HaumeHoBanue OGo3HaueHHE Bo IIpumeyanue
Pacxomomep HUcnoanenue
KOPHUOAHUCOBBIH B coorsercTBHM C 1 1orr. OTOBapUBAETCS MIPHU
MHMACC 3aKasom 3aKase
[Tactiopt I'PBT.407281.001 IIC 1 aks.
Ha maptuto
HU30EAUN MEHbBIIIETO
KOAWYECTBA
1 3k3. Ha
PyKOBOZCTBO 10 =0 IIpuAaraeTcs OuH
SKCIIAyATALHH I'PBT.407281.001 PO OK3EMIIASIP
H3IEANH PYKOBOICTBA
110 SKCHAyaTalllU
HeobxomuMocTh
IIOCTaBKHU M COCTAaB
KoMIIiAeKT MOHTa>KHBIX
. — 1 xoMmIIA. oroBapHuBalOTCsd IIpU
yacren
3aKase
KomriaexT 3UII ITo oTtmeapHOMY
. — 1 KOMIIA.
OMMHOYHBIH 3aKazy
ITocraBasteTca 10
3aKasy B
COOTBETCTBHUHU c
KomriaekT
aspelnuTeAbLHOM YCAOBHAMH
,IZ)[O pMEHTaL[I/II/I — 1 KomIA. JOTOBOPA MOCTaBKH
Ky " TOCT P
50.06.01—2017
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1.34

rmocraBku u ['OCT
P 50.06.01—2017

KOMIIAEKT TIOCTaBKH pPAaCXOOMEPOB MHOTOOAOYHOTO HCIIOAHEHUS
COOTBETCTBYET YKa3aHHOMY B Tabauie S.
Tabauia 5
HaunMmeHOBaHHE OGo3HaYeHHE Koanuec IIpumeuyaHHe
TBO
. Hcnioanenue
[lepBUYHEBIN B cooTBeTcTBHU C 1 orr.
oroBapuBaeTcd
npeoOpa3oBaTeAb 3aKa30M
[IpU 3aKase
. Hcnioannenue
BAOK 3A€KTPOHHBIN B coorBeTcTBHH C 1 mrr.
OoroBapuBaeTCd
3aKa30oM
[IpU 3aKase
AMHA
Kabear cBaszu™ KC 1 1rr. A
oroBapuBa
€TCs IIpu
3aKase
[TacmiopT 'PBT.407281.001- 1 2k3.
01 IIC
Ha maprturo
U3aeAun
KOBOJICTBO IIO 1 5k3. Ha
Py I'PBT.407281.001 50 MEHBIIIETO
SKCIIAyaTalliu
PO U3IEANH KOAMYECTBA
IpuAaraeTcd
OIVH 5K3EMIIASD
PYKOBOZCTBA
110 SKCIIAyaTalluH
HeobxomuMmocTs
KoMIIAeKT MOHTa>KHBIX — 1 xoMmIIA. IIOCTaBKHU U
yacreit cocTaB
OroBapHUBAIOTCS
IIpHU 3aKase
KommaekT 3UII — 1 xoMmIIA. [Io oTmeabHOMY
OIMHOYHBIA 3aKasy
IlocraBageTca 110
KowmriaekT 3aKaazy B
. — 1 xoMmIIA.
pa3peruTEeAbHON TOKY- COOTBETCTBHH C
MeHTalluu YCAOBUSIMU
ooroBopa

*  Kabenb

cesdA3u nocmassisiemcst C

dokymeHmamu 8

coomeemcmeuu C

HOoMeHKiamypoil 06'vexmos mexHuueckozo HabnrooeHust PMPC.
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135 [Io 3aka3y BO3MOXKHO BKAIOYEHHE B KOMIIAEKT IIOCTaBKH MOHTAasKHBIX
gyacTell (IpHBaApHBIX BTYAOK, OTBETHBIX (PAAHIIEB, OTPE3KOB TpyOompoBoda C
YCTAHOBAEHHBIMM B HHUX Ha OPEANPUSITUH-U3TOTOBUTEAE MOaTYUKaMM), IIPOKAAIOK,
IEePEeXOaHBIX My(PT U IIpoYee.

1.3.6 [Ipu odpopMAEHHH 3aKa3a PacxXoJOMeEpPOB Ha OOUH OOBEKT MOITyCKAETCS
00BEeIMHATH OMHOTHUITHLIE COCTABHBIE YaCTHU HMAU YKAa3bIBaTh MX CIIEIHU(PUKAIINHN 3aKas3a
pasaeAbpHO.

1.3.7 KoMIIAEeKTHOCTE OOUHOYHOTO KOMIIAEKTA 3UII yKasaHa B

npuaoxkeHuu /1.

1.4 YcTpoHCTBO H paboTa

1.4.1 Tpunnun aefcTBUs, yCTPOHCcTBO U paboTa

[TpuHIIMII OEMCTBUS MacCCOBOIO pacxofioMepa IIOCTPOEH Ha IIPUMEHEHHH CHABI
Kopuoanca, Bo3HHKawIIeH# OpH KoAeOaHUIX pPacXOJAOMEPHBIX TPYyOOK, BO BpeMsd
IPOXOKNEHUsT II0 HUM u3MepsgeMol cpeabl. KoaebaHusa He IBASIOTCH CTPOTO
KPYTOBBIMHU, OHU 00pasyioT BpAalllaIoIIyIoCs CHUCTEMY KOOPAMHAT, B KOTOPOH HneHCTByeT
cura Kopuoamca. MaccoBBIH pacxomoMep CIIOCOOEH H3MEPATh Cpa3y HECKOABKHX
mapaMeTpoB: MacCOBBIH pacxon (ompeneasercd 10 (¢pa30BOMYy CAOBUIY CHHYCOWBI
KoaebaHUs TPYOOK); MAOTHOCTH (BBIYHCASETCS II0 YaCTOTE€ BOAHBI KOoAebDaHUS TPYOOK);
0o0BEMHBIH pacxon (pacCuuThbIBaeTCd, HUCXOAs U3 3HAYEHWH MacChl U IIAOTHOCTH);
TeMIeparypa (u3mepsiercsa BCcTpoeHHBIM natdyukom PT 1000).

[Tpu ABUXKEHUU U3MEPIEMOU CpPeabl Yepe3 U3MEPUTEABHYIO KaMepPy IIPOSIBASIETCS
dusuyeckoe gBACHHE, U3BEeCTHOE KakK cuaa Kopmoauca (pucyrox 1). IloctymareabHoe
OBUXKEHHE Cpenbl B  KoAebOAIOIIeHicss  pacXoJOMEpPHOH  TpyOKe IPUBOAUT K
BO3HUKHOBEHHUIO KOPHOAMCOBOI'O YCKOPEHMs, KOTOPOE, B CBOIO O4Yepenb, NPUBOAUT K
IIOSIBA€HUIO KOPHOAMCOBOM CHABI. OTa CHAa HaIpaBA€HA MIPOTUB ABUKEHHS TPYOKH,
OPUOAHHOIO €l 3amarolleil KaTyIIKOM, T.e. Korga TPpyOKa ABUIKETCS BBEPX BO BpeMs
IIOAOBHHBI €€ COOCTBEHHOTO IIMKAA, TO OAd ZKHIKOCTH, IIOCTyIIalolledl BHYTPb, CHAA
Koproanca HampaBaeHa BHH3. KaK TOABKO 3IKHUIOKOCTb IIPOXOAUT H3THO TPYOKH,
HaIlpaBA€HHE CHABI MEHSeTCd Ha IIPOTUBOIIOAOXKHOe. Takum o0pa3oM, BO BXOTHOH
IIOAOBHHE TPYOKU CHAQ, [AEUCTBYIOIASd CO CTOPOHBI KHUAKOCTU, IIPENITCTBYET
CMELIEHUIO0 TPYOKH, a B BBIXOAHOH CIIOCOOCTBYET. OTO IPUBOAUT K 3aKPyYHMBaAHUIO
TpyOku. Korma Tpybka ABHKeTCS BHHU3 BO BpeMs BTOPOM IIOAOBHHBI ITMKAA KoAeOaHUS,

OHa 3aKpPYy4YHBaE€TCd B IIPOTHUBOIIOAOZXKHYIO CTOPOHY.
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NPUBOP BbIK/TKOYEH NMPUNBOP BKJ/THOMEH NMPUBOP BKJ/THOYEH
nuTaHne He nogaeTtcs, NoToka HeT nogava nNUTaHUs, NOToKa HeT nofaya noToka, uUsMepeHue pacxoaa

_ KONEBAHVE ' KONEBAHME e KONEBAHVE
CUTHAJT: TPYEOK: CUTHAS: TPYBOK: CUTrHAN: TPYBOK:

RVAV AVAY

a) 6) B)
Pucynox 1 - Cunvt, delicmeyrowue Ha pacxooomep

Ha pucynke 1:

a) pacxogoMmep 6e3 ITUTaHUS;

0) momaya mnuTaHUd, paboTa KaTYIIKH BO30YyKIEHUS CO34aéT BHOpPAIUIO
U3MEPUTEABHBIX TPYOOK;

B) Iozlaya pacxosa, BO3HUKHOBeHUe 3¢dekra Koproauca.

Cuaa Kopmoamca © BeaMUYHMHa HU3rHb0a pacxogoMepHOM TpPyOKH HPIMO
IIPOIIOPIIMOHAABHBI MAaCCOBOMY pPacXody 3KUIAKOCTH. [leTeKTOpbl HU3MepPSIoT (pa30BbIH
CABUT TIPU [OBHUXKEHUH I[IPOTUBOIOAOXKHBIX CTOPOH PAaCXOJAOMEPHBIX TPYOOK, B
pe3yAbTaTe 4Yero Ha AeTeKTopax I'eHEepUPYIOTCs CHUTHaAbl, HEe coBIaJaroliue 1o dgase.
BpemenHas pasHuiia At npsmo rmponoplpioHaAbHa MaccoBoOMYy pacxony Q.

Q=3.6 *K*At, kr

rae, K — kaauGpoBOYHBIN KO3(PPUITUEHT, T'/Cc/MKC;

At — BpeMeHHad 3aepKKa MeKIy CUTHaAaMU [AeTeKTOPOB, MKC.

[atyuk obecreyuBaeT (POPMHUPOBAHHE MIEPBUYHOIO SAEKTPHUYECKOTO CUTHAAA,
coepIKaIlero MHQOPMAIIUI0 O BPEMEHHOH pasHHUIle MeXAy CHTHaraMU OEeTEKTOPOB.
[TepBUYHBIN CUTHaA IepenaeTcsd B 9AEKTPOHHBIN OAOK, pa3MeIlleHHbIH HeIloCpeACTBEHHO
Ha JaT4VKe UAU OTAEABHO OT HETO.

OAEKTPOHHBIM OAOK C IIM(PPOBBIM CHUTHAABHBIM IIPOIIECCOPOM OCYIIIECTBASIET
00paboTKy IIEPBHYHOTO CHUTHAAAd, BBIYHCACHHE 3HAYEHUH MacCCOBOTO H OOBEMHOIO
pacxoma, KOPpPEKIIHMI0 II0 TeMIleparype, (OpMHUpPOBAaHHE BBIXOOHBIX CHUTHAAOB
pacxomomepa, a TakxKe oToOpazkeHHe HMHGOpMAIMH Ha uHAuKarope. CyliecTByeT TpPH
HUCIIOAHEHHUS 3A€KTPOHHOTrO OAOKa — cTaHgapTHoe, ucrioanHenue Y (YUII) u ucnoanernune C

(CHII).
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Hsmepenne IIAOTHOCTH H606XOIILHMO AN

. pacuéra o6BbEMHOTO pacxoa;

. KOHTPOAB COCTaBa M KadyecTBa CpPenpl;

. KOPPEKTHUPOBKA ITOKA3aHUHN IIPU U3MEHEHUU CBONCTB CPEbI;
. OUaTHOCTHKA COCTOSTHUSA CHUCTEMEBI;

H3MepeHHEe TeMIIEpATYyPhl HEOOXOAHMMO HASI:

. pacduera 00BbEMHOI0 pacxoa C y4eTOM TeMIIePATYyPHOTO PaCIINPEHUS;

. KOHTPOAY T€XHOAOTHYECKOTO IIPOIIECCa;

. KOMIIEHCAIIUU TeMIlepaTypPHbIX 3(PPEeKTOB;

. KaAMOpPOBKU M CaMOJUATrHOCTHKU.

. [TAOTHOCTHL H3MepseMOU cpenbl OIpeneAdeTcd IIyTeM H3MEpPEeHUs IIepuoaa

KoaebaHUY pacxomOoMepPHBIX TPYOOK, KOTOPOE ITPOIOPIIMOHAABHO ITAOTHOCTHU cpeabl. [Tpu
KaAuOpOBKe KaHasa H3MEPEHHd IIAOTHOCTH pacXogoMepa OAS MABYX pPas3HBbIX cpen C
3apaHee M3BECTHOM (M3MEPEHHOM IIAOTHOMEPOM) IIAOTHOCTBIO (Boga M BO3AYX)
U3MEPSEeTCd COOTBETCTBYIOUIUM 3TOH IIAOTHOCTU IIepHon KoAebaHUM pacxomoMeEpPHBIX
TPpyOOK. 3HauyeHHs MAOTHOCTH U Iepuoga KoAeOaHUH A OBYX Cpen 3aHOCATCA B
pacxomoMep depe3 MEHI0O HHAWKATOpa HAM II0 IndpoBoMy uHTepdeticy. Baaromaps
AUHEWHON 3aBUCHMOCTHU IIEpHUOAa KOA€OaHUH TPYOOK OT IIAOTHOCTU II0 U3MEPSIEMOMY
3HAYEHHIO ITIepuosia KoaebaHUHM MOXKHO CYIUTH O IAOTHOCTH U3MePSeMOH Cpeabl.

. Namepenne TeMmoepaTrypbl BBIIIOAHAETCA IIPHU IIOMOIIMY BCTPOEHHOIO
IIAQTUHOBOI'O  YyBCTBHTEABHOro saemeHTa Ptl100. HsamepenHas  Temmneparypa
HCIIOAB3YETCS A aBTOMAaTHYECKOM KOPPEKIUM IIOKA3aHWH pacxoda U IIAOTHOCTH IIPH
U3MEHEHUHU TeMIepaTypsl cpeabl. KoaddunueHTsl KOPPEKIIUU pacxoga U IIAOTHOCTHU OT
TEMIIEPATYPbl BHECEHBI B 3ACKTPOHHUKY PacXoAoMepa Ha 3aBOAE-U3TOTOBUTEAE U MOTYT
OBITH N3MEHEHBI Yepe3 MEHIO HHIUKATOPA.

. Pacxomomep MMeeT pexXHMM KOPPEKIMH pacxona 0 JaBACHHUIO. B pexume
KOPPEKIIUU II0 OABAECHHIO 3AEKTPOHHKA pPaCXOAOMeEpPa OCYIIECTBALIET KOPPEKTHUPOBKY
TEKYIIIeTO pacxona U3MepaeMoN cpeabl B 3aBHUCUMOCTH OT TEKYILIEro paboduero AaBA€HUS
B TpyOoIIpoBoae. [laBAeHHE MOXKET 33JaBaThCs IyTEM BBOZA (PAKTUIECKH U3MEPEHHOTO
JaBA€HUA HEIOCPEACTBEHHO B 9ACGKTPOHHKY pacxoaoMepa HAW IyTEM IOAKAIOYEHUA
BHEIIHErO0 JaT4yUKa JaBACHHdA. [IpuM IIOAKAIOYEHHM BHEIIHErO AaT4YHUKa [JaBACHHUA
UCTIOAB3YyeTcd U@ poBoi KaHaa cBa3u Modbus.

Ocob6eHHOCTH NaHHOTO IPUHIINUIIA U3MEPEHUS:

. IIpsAMOe H3MEpPEHHEe MacCCOBOTO pacxXoJa cpenbl B TpybOompoBoae 6e3

H3MEHEeHUs KaKuX-AHu00 IIapamMeTpoB, IIPUBOAANINX K JOIIOAHHUTEABHBIM ITIOTPDEMTHOCTAM,;
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. COXpaHEHHE BBICOKOM TOYHOCTH U cTabHUABHOCTH paboTbl B TedeHUE
JOAUTEABHOT'O BPEMEHU;

. BO3MOKHOCTb  HU3MEPEHUS pacxoma  BBICOKOBS3KHX  JKHUIKOCTEH,
HEHBIOTOHOBCKHX JKHJKOCTEH, IKUAKOCTEH, comepzKalux TBepAable W ra30BbIe
BKAIOYEHU,;

. OTCYTCTBHE B pacxXoloMepe ABHIKYIIUXCSI YacTed (aMIanTyna KoaebaHUH
TPYOOK OYEHBb MaAa U HUX MOXKHO CUYHUTATL HEIIOABUXKHBIMHU) U AeTaAel, IIOABEepPKeHHbBIX

HU3HOCY, YTO IIPOZIAEBAET CPOK CAYKOBI pacxomoMepa;

. OTCYTCTBHE B HpOTOqHOﬁ JacCTHu pacxomoMepa HpeHHTCTBI/IfI AAd TIOTOKA,
. BO3MOZKHOCTE U3MEPEHHUA TEMIICPATYPHBI, IIAOTHOCTHU 2KHUIKOCTH,
. OTCYTCTBHE HGO6XOI[I/IMOCTI/I B HpHMOAI/IHeI‘/’IHBIX yqacTKax pr6onp0B01J;a

OO UW TIIOCA€ pacxoloMepa, a TakKKe B yCTpoHcTBax IIOATOTOBKH IIOTOKa
(CTPYEBBIIPAMUTEAHN U T.I1.);

. BO3MOXKHOCTh YCTAHOBKH B FOPHU30HTAABHOM U BEPTHUKAABHOM IIOAOXKEHUH
C Pa3AUYHBIM YTAOBBIM PACIIOAOXKEHHEM IIPOTOYHOH 4YaCTH.

1411 [TpUHIIUII HM3MEPEHHM pacxXoJa OCHOBAH Ha HWCIIOAB30BaHUU CHA
Kopuoanca, Bo3HHKamOIMX B KoaebaTeabHOM cucreme. HM3mepdgemada cpena,
noctymnatoniad B [III, pasmeasgerca Ha [OBa IIOTOKA, IIPOTEKAKIIUX II0 TPydKaMm
YYBCTBUTEABHOI'O 3A€MeHTa. [lOTOKM ZKUAKOCTU TIIPU [OBUXKEHHH KOAEOAIOTCS C
PE30HAaHCHOM YacTOTOH, 3aaBaeMol TreHepaTopoM KoaebaHui. ['eHepaTop KoaebaHUM
PacCIiOAOKEH B IIEHTPE YyBCTBHUTEABHOI'O 3AeMeHT. Cuabl Kopumoamca OeMCTBYIOT Ha
IIOTOK KUJIKOCTH U HaIlpaBAE€HBI IIPOTUB ABUKEHUS TPYOKU, 3a1aBA€MOT0 I'eHEPATOPOM.
To ectwb, KOTAa TPyOKa ABHUXKETCH BBEPX BO BPEMSI IOAOBUHBI €€ COOCTBEHHOIO ITMKAAQ,
TO A9 JKHUOKOCTH, IMOCTyIlalomied BHYTpb, cuaa Kopuoanca HampaBaeHa BHH3. Kak
TOABKO JKHAKOCTB IITPOXOAUT H3TUO TPyOKM, HaIpaBA€HHE CHABI MEHSeTCS Ha
IIPOTHBOIIOAOXKHOE. TakKuM 00pa3oM, BO BXOTHOM ITOAOBHHE TPYOKM CHAA, AeHCTBYOMIAS
CO CTOPOHBI XKUAKOCTH, IPENATCTBYET CMEIIEHUIO TPYOKH, a B BBIXOIHOM CIIOCOOCTBYET.
OT0 mpUBOAUT K 3aKpyduBaHUIO TPyOKu. Korma TpyOKa ABUIKETCS BHHU3 BO BpeMs
BTOPOM IIOAOBUHBI IIMKAA KoAeDaHUSA, OHA 3aKPy4YUBaeTCs B IPOTHBOIIOAOXKHYIO
cropoHy. Cmaa Kopuoamca u BeandymHa wu3ruba pacxXoJOMEPHOM TPYOKU IIpsIMO
IIPOIIOPIIMOHAABHBI MacCCOBOMY pPacxony KUAKOCTH. HM3MepeHHyI0 HH(OpMAIINIO
OPUHUMAIOT [Ba IIPUEMHUKA, PACIOAOXKEHHbIe B IIPOTHUBOIIOAOXKHBIX KOHIIAX
YyBCTBUTEABHOTO 3AeMeHTa. Pa30Bble CMEMIEHUS MEXIY 4acTOTaMHu KoAaeOaHUHE IpoTH-
BOIIOAOXKHBIX KOHIIOB TPYOOK  YYBCTBHUTEABHOIO 3A€MEHTA  IIPONOPIIMOHAABHBI

MacCoOBOMY pacxXony Hu3MepseMoH cpenpl. 3HadyeHHE IIAOTHOCTH H3MEPSEeMOM cpenbl
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[IPONOPIIMOHAALHO IEPHUOAY KOAeOaHHUM fo TPyOOK YyBCTBUTEABHOTO 3AEMEHTA.

Fe=2m|weV]

Pucynox 2- Cuna Kopuonuca

1412 F'eneparop obecrieunBaeT POPMHUPOBAHUE IEPBUYHOIO SAEKTPHUIECKOTO
CHUTHaAa, CcoAepzKalllero HWH(OPMAIIMI0O O BPEMEHHOH pas3HUlle MEeXKAy CHTHaraMUu
IIPHUEMHHUKOB. MaccoBbI pacxo NpsMO IIPOIIOPLIMOHAAEH BPEMEHHOH pasHulle At mau
OTHOILIIEHUI0 (Pa30BOr0 CABHUra INeHEPHPYEMBIX Ha IIPOTHUBOIOAOXKHBIX KOHIAX TPYyOOK
YyBCTBUTEABHOTO OAEMEHTA CHUTHAAOB A@ K 1epuomy KoaebaHmii TpybGok fo,
Haxopxdliemycd B auanaszoHe oT 150 go 250 I

1.4.1.3 [TepBUYHBIY CUTHaA IlepefaeTcss B OAOK 3AE€KTPOHHBIN, pa3MellleHHbIH
HernocpencrBeHHo Ha [IIl  (ogHOOAOYHOE HCIIOAHEHHE) HAHM OTAEABHO OT HETro
(MHOrOOAOYHOE HCIIOAHEHHE).

1414 BAOK 3A€KTPOHHBIH OCYLIECTBASIET 00paboTKy H3MEPEHHOIO CHTHAaAA,
BBIYHCAEHHE 3HA4Y€HUH MacCOBOTO M 0OBEMHOI'0 pacxofa, KOPPEKIIHIO II0 TeMIepaType
U JaBAE€HHIO, (POPMUPOBAHHE BBIXOJHBIX CHTHAAOB. [IAS KOPPEKTUPOBKH H3MEPEHHBIX
3HAYEHUH MAOTHOCTH OT TeMIIEpaTypbl IMIPEeayCMOTPEH KaHaA U3MEPEHUs TeMIIepaTyphl
C 4YYBCTBUTEABHBIM 3A€MEHTOM Ha ITAATMHOBOM Te€PMOIIpeoOpa3oBaTeAe COIIPOTUBAEHUS,
peasn30BaHHBIA B MHUKPOKOHTPOAAEpPE Ha 0a3ze aHaAOTO-ITU(POBOr0 Ipeodpa3oBaTEAS.
MUKPOKOHTPOAAEP IIAAQTBHI BBIXOAHBIX CHUTHAAOB (POPMHUpPYET 3HAYEeHHs pacxoaa IIo
raAbBaHHYECKH pa3BA3aHHOMY HHTepdelcy, aHaAOTOBBIM BBIXOAAaM, YaCTOTHO-
HMIIyABCHOMY BBIXOZY ¥ Ha MHOUKATOP, PACIIOAOXKEHHBIN Ha OHAOKE 9A€KTPOHHOM.

1415 B pacxomomepe peasn3oBaHa (QYHKIIMS KOPPEKIIMHU pacxoga II0
JABA€HUIO B 3aBUCHMOCTH OT TeKyIllero pabodero naBAeHUs B TPyOoIrpoBoae. [laBaeHue

MOZXKET 3aJaBaTbCd BBOJAOM [JaHHBIX CbaKTI/I‘{eCKI/I HU3MEPEHHOIO OJaBA€HUA HAHN IIYTEM

I'PBT.407281.001 P3 | Pacxomzomepsl kopronucoBsie UHMACC 22
Bepcus 2 / urons 2026




IIOIKAIOYEHHSI BHEITHETO JaTYUKa NJaBACHUS.

1416 [Ast  oTOOpazkeHHs COCTOSHHUS  pacxo/ioMepa, U3MEPEHHBIX U
BBIYUCAEHHBIX  3Ha4YeHUU Ha  OAOKe 3AEKTPOHHOM BCTPOEH UHIUKATOD,
obecriegyuBaroOIMii oTOOpaXkeHue OT OAHOM M0 YeThIpeX IIepeMeHHBIX, YKa3aHHBIX B II.

1.2.15.
1.5 KOHCTPYKIHS pacxoaoMeEpPOB

1.5.1 Pacxomomepbl HMEIOT OMHOOAOYHOE M MHOTOOAOYHOE KOHCTPYKTHUBHOE
HCIIOAHEeHUd. PacxomoMep MHOTOOAOYHOTO KOHCTPYKTHBHOIO HCIIOAHEHHS COCTOUT U3
[1T1 1 6A0Ka SAEKTPOHHOTO, COEAUHUTEABHBIX KabOeAeM CBA3H.

1.5.2 TabapuTHbIE U yCTAHOBOYHBIE pa3MeEpPhl COCTABHBIX HACTEH pacxomoMepa
IIpeaCTaBAE€HBI B IIPUAOXKEHUH B.

1.5.3 IIIl mpexcraBasgeT coboO#l KoOpIyCc W3 TPYObI c paaHIIAMH (MAM APYTHUMHU
SAE€MEHTaMU COeQUHEHUS C TPYOOIIPOBOAOM) U ABYX METAAAMYECKUX M30THYTHIX TPYOOK,
II0 LIEHTPY KOTOPBIX YCTAHOBAEH TI'€HEPATOP CHUTHAAOB. B IIPOTHBONOAOXKHBIX KOHIIAX
TPYOOK PaCIIOAOKE€HBI IPUEMHUKU CUTHAAOB.

PacxomomMep COCTOUT M3 CAEAYIOIIUX OCHOBHBIX Y3A0B (PHCYHOK 3):

- DAEKTPOHHBIH OAOK;

- [aTyuk (HepBUYHBIN IpeoOpa3oBaTeAb), COCTOSIINH H3:

- PacxomomepHble TPyOKY;

- Kopmyc;

- U3MmepuTeabHbIE KATYIIKHY;

- Karymka Bo30y=KaeHHUS;

- Tepmopesucrop;

- TexHOAOTHYECKOE coeUHEHME ((praHelT).
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INEKTPOHHbLIN BNOK

TeXHONornyeckoe
coeavnHeHue
(hnaHeu)

PacxoAoMEpPHbLIe
TPYOKW

Kopnyc

UaMepuTerbHble
KaTyLKWn

BO30OYXAEHUA

TEPMOPE3nCTopP

Pucynok 3 - Yempoiicmeo pacxodomepa

[atyuk 1mpeactaBadgeT coOOH H3MEPHUTEABHYI0 KaMepy C MOOABOASIIUM U
OTBOAOAIIMM maTpyOkamMu © QaaHIIaAMU [OAd MOHTaxXkKa Ha TpybompoBoa. B
U3MEPUTEABHOH KaMepe IIapaAsAeAbHO pacrioAokeHbI aBe U-obpasHble pacXoaoMepHBIe
TpyOKH, KOTOpble TIPUBOASTCA B KoaebaTeAbHOE [ABHXKEHHE IIPHU  IIOMOIIHU
SA€KTPOMATHUTHON KaTyIIKW U MarHuta. Ha pacxomgoMepHBIX TPyOKax yCTaHOBAEHBI
5A€KTPOMAarHUTHBIE KATYIIIKH C MarHUTaMH, Ha3blBaeMble NETEKTOPaMHU.

1.5.4 TlograrouyeHue Kabeasd cBsi3u K [1I1 pazbpeMHOe, 3alIUIIEHHOE OT BHENITHUX
BO30eHUCTBUH repMeTUYHBIM KabeAbHBIM BBOIOM.

1.5.5 Tlomkarouenme Kabeass cBas3u K IIII ocyliecTBAsieTcs IIPHUCOEIUHEHUEM
pazbema Kabeas CBA3U U 3aTATUBaHHUEM KOXKyXa KabeAbHOTO BBOAA.

1.5.6 Heraau IIIl pacxomomepoB, COIIpHUKacCAIOIIUECTd C KOHTPOAUPYEMOM Cpenoi,
usroraBauBaroTcd u3 craan 12X18H10T, 08X17H15M3T (10X17H13M2T), 03X17H14M3
(03X17H14M2), XH65MBY, 06XH28MAT mno I'OCT 5632—2014, u3 cnaaBoB BT1-
0 mo OCT BS5P.9325—2005 wmam u3 HHOTO MaTepuasa II0 TpeboBaHHIO 3aKa3dHUKa.
Honyckaerca npuMeHeHHe MaTeprasoB AISI nau Xacreansoit C-276.

1.5.7 BAOK 3A€KTPOHHBLIA peasn30BaH B BHIE OTAEABHOTO OAOKa, KOTOPBIHA B

cAydae OmHOOAOYHOM KOHCTPYKIIMHM HWHTETPUPOBAaH B onxHOM Kopryce c IIII, a mag
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MHOTOOAOYHOM KOHCTPYKIIMH pPa3MeNleH B OTAEABHOM Kopryce U ymaseH ot I[III mpwum
IIOMOIIIM KabeAd CBS3H, JAWHA KOTOPOro coctaBadeT oT 1 ;o SO M M oroBapuBaeTCd IIPHU
3aKaase.

BHemHuil BUA pacxXogoMepPOB OJHOOAOYHOTO HCIIOAHEHUS IT0OKa3aH Ha PHUCYHKe 4
UAU TIPUAOKEHUU B, MHOTOOAOYHOTO — Ha PHUCYHKE HAU IMPUAOKEHUU B.

1.5.8 BAOK 3A€KTPOHHBIHM pacxomoMepa COCTOUT K3 KOpIlyca, 00ecCredrBaloIlero
3aIlUTy OT BHEIIHUX BO3AEUCTBUM co cremneHblo 3ammThl [P66/IP67 o 'OCT 24154—
2015, cobcTBeHHO OAOKa 3AEKTPOHHOrO (masee — BOaA) u 6AOKa MHAMKAIIUU (masee —
6a0k 2KKN).

1.5.9 BAOK MHOAUKAIIUN HPEACTABASIET COOOM IAACTHKOBBIH KOPITYC, 3aKPBITBIA CO
CTOPOHBI MHAMKATOpPa CTAABHOM AUIIEBOM maHeAblo. Ha maaTe MHOAMKAIIMM PACIIOAOXKEH
rpadpUUYeCKUN KHUAKOKPHUCTAAAMYECKUH HWHAUKATOP pasperneHueM 128x64 u d4eTwIpe
KHOIIKH BBO/a JaHHBIX.

1.5.10 KoOHCTPYKIIMA KOPIIYyCOB OAOKOB 3AEKTPOHHBIX B3PBIBO3AIIUIIEHHOTO U
HEB3PhIBO3AIIHIIIEHHOTO UCIIOAHEHUH YHUHUIIMPOBAaHA.

1.5.11 OOe cekmum Kopryca OAOKa 3AEKTPOHHOI'O 3aKPBIBAIOTCH KPBIIIIKAMH.
Kppinmika 06A0OKa WHAWKAIIUHM HMEET CMOTPOBOE OKHO U3 KBapIleBOTO CTEKAAQ,
YIIAOTHEHHOE€ B KpBIINIKE (QPTOPOMIAACTOBOM IIPOKAAOKOM, IIPUIKATOM K CTEKAY
YCTaHOBOYHOM IraifKOH.

1.5.12 VYmnaoTHeHHMe MeXKAy KOPIIyCOM H KPBIIIKAMH O0ecrnedynuBaeTCd
PE3UHOBBIMU KOABIIAMH.

1.5.13 VYnaorHenme KkKabeaell TPOUIBOAUTCS PE3WHOBBIM CAABHHUKOBBIM
YIIAOTHEHUEM.

1.5.14 CBeneHus o MeToaAUKax (MeToaax) U3MEPEHUH.

1.5.14.1 Pacxomomep BBIIIOAHSET H3MEpPEHHE MAacCOBOT'O pacxoda B €IWHUIIaX

U3MepEeHUs pacxofia, KHAOTPaMM B HacC, TO €CTh PEaAH3YeT IIPSIMOI MeTO.

1.6 Moayap maMaTH AaHHBIX DSB

3aroMuHarIIEee YCTPOHCTBO BCTPOEHO B IIEYATHYIO IIAATy OAOKa YIIpaBAEHUd,
roe XpaHdaTCd BCe OaHHBIE MATYMKOB, TaKWe KaK KOHCTAHThl OJATYMKOB, HOMepa
MopmeAedt, cepuiiHple HoMmepa U T. nA. CAemoBaTeABPHO, MOAYAb IIaMsSTH CBg3aH C
JaT9ukKoM. EcAM 5A€KTpPOHUKA MepeaaTynKa 10 KaKOoH-An00 IpUYrHe 3aMeHsIeTCs, 0AOK
YIPaBAEHUS OAKEH OBITH CHSAT CO CTAPOr0 M YCTAHOBAEH Ha HOBBIN 3A€KTPOHHBIN OAOK.
[Ipy 3amMeHe OAEKTPOHHKU BTOPHUYHOIO IIpeoOpasoBaTeAs HeoOXOoOuMO

O3HAKOMHUTECHA C IIPUMEHAEMBIMHU CTaHAApPTaAaMH M HOPMaMH B OTHOIIIEHHH 3ACKTPOHHBIX
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YCTPOMCTB, UX YCTAHOBKH U TE€XHOAOTUU PaObOTHI. DAEKTPOHHBIE KOMIIOHEHTBI C BBICOKOM
CTENEeHBIO MHTETPAIlUU B IIPHOOP HMEIOT PHCK BO3HUKHOBEHUS 3AEKTPOCTATUYECKOTO
paspgma W 3allUlIeHbl AHIIbF B CAydYae YCTAHOBKH B HOPUOOP, COOTBETCTBYIOIIUH
craggaptaMm OMC.

3ameHa OAOKa ynpaBA€HHS

[ast 3aMeHBI 0AOKa yIIpaBAE€HUST COOAIOANTE CAEOYIOIIHNE MHCTPYKIIHMH, CChIAASICH
Ha n300pazkeHre Ha CAEOYIOIIEH CTPaHUIIe.

[Tocae ocrabaeHUST 4 BUHTOB, PACIIOAOXKEHHBIX 10/ IIAEHKOM, OAOK yIIpaBA€HHUS C
[OUCIIAEEM MOJKHO OTCOEIUHUTH BMECTE C IMA€HKOM. [lag 3TOro camy nA€HKY CHUMAaTh HeE
HY>KHO.

[Ipu mepeMellleHHUM II€YaTHOM TIIAaThl B HOBBIA SA€KTPOHHBIM OAOK cCAenyer
mo3aboTUTBbCST O TMpPaBUABHOM mocaake 10-KOHTaAaKTHOTO pazbemMa. HemnpaBHUABHO
IIOAKAIOYEHHBIN pa3beM NOpPUBEAET K HEHUCIPABHOCTH, a TaKXKe MOXKET IIOBPeOUTh
9AEKTPOHUKY.

CHsimue u 3ameHa boka ynpassieHus

PucyHorx 4 - CHamue u 3ameHa 6noxa ynpaenenus

[Ipu BKAIOUEHHH pacxoaoMepa IIPHUOOp ITPOAOAXKAET HCIIOAB30BATh 3HAYEHUH,
XpaHSIIUecss B IMaMATH ycTpoiictBa. Takum o0OpasoMm, 3alOMHHAIOIIEe YCTPOMCTBO
obecrieyuBaeT MaKCHUMAaABHYIO 0€30MacHOCTh M KOMMQOPT IIPpH 3aMeHe KOMIIOHEHTOB
YCTpPOMCTBA.

BAOKH ynpaBA€HHSI H€ SIBASSIOTCS IIPOH3BOABHO B3aHMO3aMEHS€MBIMH
MexXAay HOAEHTHYHBIMH npeobpa3zoBaTeAIMH H3-3a HaAHYHSA B HHX

3aIIOMHHAIOIIIETO YCTpOﬁCTBa. 3amMeHsgeMble TIAATBhI JOAXKHBI OBITH 3aKaszaHbl IIO
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CEepUHHBIM HOMeEpaM OOOpyAOBaHHA B 3alpoce II0 3aMeHe. KaanOpoBOYHBIE HaHHBIE

JaT4HKa 3aIIpOrPaMMHPOBAHBI B OAOK 3A€KTPOHHBIH ITPOU3BOIUTEAEM.

1.7 BxoaHbIe H3MepsAeMbIe NMMEepEeMEHHbBIE

1.7.1 AsmepsaeMble 3HAYEHHSA

PaCXOﬂOMep qJepes IIOAKAIOUYEHHBIN OAaTYNK HU3MEPLAET CACAYIOIIUE IIEPEMEHHEIC!

. MacCCOBBIH pacxof,
. TeMIIepaTypa,
. IIAOTHOCTbD

quBepTaH IIepeMEHHAadd, 00BbEMHBIH pacxon, BBEIBOOUTCA H3 H3MEPEHHBIX

IIEPEMEHHBIX - MAaCCOBBIM pPacxXol U IIAOTHOCTbB.
1.8 Beixoabl

1.8.1 BeixoaHbIE IIETH

Bce BBIXOHbIE CHUTHaABHBIE Henu KOHTpOAAEDPA pacxomoMepa
CKOH(PUTYPHUPOBAHbl KaK IIaCCHUBHBbIE BBIXOAbI, II03TOMY OAS HUX paboTbl Tpedyercs
JOIIOAHUTEABHBIM HCTOYHUK IUTaHud. OHU H30AHUPOBAHBI OT OCTAABHOH CXEMBbI
pacxomoMepa 4epe3 OITonapsl.

Kaxknaa BprIXomHad LIENb TAKXKE TaAbBAHUYECKHM H30AMpPOBaHa KakK OApPyr OT
Apyra, Tak U OT 3€MAH.

AHaAoOroBbIe BBIXOIBI: 2 IIACCHUBHBIX TOKOBBIX BbIXoaa oT 4 mo 20 MA.

TokOBBIH BBIXOA 1: MAacCCOBBIM pacxos, OOBEMHBIH pacxold, IIAOTHOCTE,
TeMIeparypa (Bpixon 1 coBMelleH ¢ rmpoTrokoaoM HART).

TOKOBBIH BBIXOH, 2: MAaACCOBBIM pacxoq, OOBEMHBIH pacxold, IIAOTHOCTE,
TeMIliepaTtypa.

JIBouuHbIe BBIXOABI: 2 6uHapHBIX BeIxona (NPN).

NmMnyabcHBIN BbIXOA: [JAUTEABHOCTb HUMIIYABCA: 3HAYEHUHE I10 yMoadaHuio SO Mc
peryaupyemblii nuamnasoH: oT 0,1 mo 2000 mc (0,0 = ycraHaBAUBaeTCs aBTOMATHYECKH).
CooTHoLIEHHE HMIIyABC-TIay3a cocTaBaseT 1:1, ecaAn yCTaHOBA€HHAad [OAHUTEABHOCTBH
HMIIyAbCA HE IIPEBBIIICHA.

3HayeHHe UMIIyAbCa: YCTaHABAUBAETCH C IIIaroM B JIeKaay BBIOpPAHHOM €qUHUIIBI
H3MEPEHUS UMIIYABCA.

Brixon cocrossHud: [asa: npsmoro u obparHoro notoka, MUH. pacxoma, MAKC.

pacxoma, MHWH. mnaorHoctu, MAKC. mnaorHoctu, MHWH. Ttemneparyps;, MAKC.
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TeMIIepaTyphbl, aBapUHHOr0 CUTHaAra. Bropo#l MMIIyAbCHBIM BBIXOH (CABUHYT IIO (pasze K
Nmnyascy 1 Ha 90°).

Maxkc. saekTpudeckue 3HadeHus: Unom = 30 B

Imax = 200 MA

Nudopmalivio o0 IMOAKAIOUYEHHUH, a TaKXe O MaKCHMAaABHBIX JSAEKTPUYUYECKUX
BBIXOIHBIX IIapaMeTpax MpeoOpas3oBaTeAsd [OAS HCIIOAB30BaHHUSA B IIOTEHIIHAABHO

B3pPBEIBOOIIACHEIX CpeaaxX CM. B COOTBETCTBYIOIIIEM CepTI/IQ)I/IKaTe IIPOBEPKHU THUIIA.

1.8.2 ToxkoBBIE€ BBIXOAbI

1.8.2.1 INozpewtHocmso

MaxkcumaabHada IIOTPEHIIHOCTE TOKOBEIX BBIXOJOB COCTaBA4dET + 0,1 % or

drakTrueckoro rmokazanud + 0,05 % oT MOAHOH IIIKAABI pacxo/a.

1.8.2.2 Hazpy3ka

CrangapTtHoe ucnoaHenue: < 500 Om

BapreiBosanmmigHHoe ucnoaHesnue: < 500 Om

MunumassHaga Harpy3ka HART: < 250 Om

MuHuMaAbHOE HaNpsKeHUe, TpedyemMoe Oad KOPPEKTHOH paboThl ITaCCHUBHOTO
TOKOBOIo BbIXOAa, coctaBadeT 10 B. MakcumaapHOoe HamnpgaxeHue 30 B Hukorma He
JOAXKHO IIPEBBIIIATHCS.

MakcuMaabHasl Harpy3ka 3aBHUCHUT OT ITPHUAOXKEHHOT'O HANPSXKEHUS Ha KAEMMax

U MOXKET OBITh pacCYUTaHAa I10 CAEAYIOIIEMY YPaBHEHUIO:

Rmax = msSOOQ
23mA
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Makc. Harpy3ska
600 OM

500 OmMm /
400 OM /
300 OM
100 Om
200 OM /
0 OM
ov 5V 10V 15V 20V 25V 30V
BHewHee nutaHue —Rmax

Harpyska

Pucynox 5 - Makxc. Hazpy3ika moxoesblx ébLx0008

1.8.2.3 HART

[ass obmeHa paHHBIMH 10 IIpoToKoAy HART wummeercs pana BO3MOXKHOCTEH
IIOAKAOYEHUA IIPHU YCAOBHM, YTO COIIPOTHBAEHHE KOHTYpPa MEHBIIIE MaKCHUMaAbHOM
Harpys3kH, ykazaHHod B Paszneae «TokoBrele Beixoawb». UHTepdetic HART nonkarouaercs
yepe3 KaeMMbl 11 m 12 wmau 41 u 42 coorBeTcTBeHHO. HeobxoguMo cobAOATH
MHHHMAaABHOE COITPOTUBAEHME HArpy3ku 250 Owm.

CBa3sse uepe3 PDM ©

PDM — »5T0 KOH(QUIYpPAIIMOHHOE IIpPOrpaMMHOE oObecedeHHe, KOTOpoe
HUCIIOAB3YETCH [OAd VyIpaBA€HHd ycTpoicrBaMH, coBMecTUMBbIMU ¢ HART wuau
Profibus PA.

[JAd TIOAKAIOYEHUSI HACTOABHOTO HAM IIOPTATUBHOIO KOMIIBIOTEPA K OAOKY
aAeKTpoHHOMY Tpebyercsa uHTepderic HART B pgomoaHeHHMEe K KOMMYHUKAIITMOHHOMY
nporpaMMHOMYy olOecrnedeHuio, Takomy kak PDM. HMurepdetic HART, koTopbiii nmeeT
[ABa CoeauHEHHs, nmpeobpasyerT ypoBHU mHTepdetica RS 485 mau maTepdeiica USB B
curnaa FSK).

[ast  ToAydeHHsT  OOIIOAHUTEABHOM  uH(popmamuum cM. paszgea 3.4.10,

«ITomKAOYEHME K IIPpeobpa3oBaTeAlo».
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1.8.2.4 emndcuposarHue

[eMmncurpoBaHre BBIXOAHBIX CHUTHAAOB Hporpammupyercda oT 1 mo 60 cekyH.

CTaH,Z[apTHaH 3aBOJCKad yCTaHOBKA — 3 CEKYHAEBI.

1.8.2.5 Omobparxenue owubor

OmubKa HWAM HEUCIIPABHOCTBH CUETYHKA MOXKET OTOO0pazKaThCs 4dYepe3 TOKOBBIE
BBIXOOBI MAU BBIXOJ COCTOSHULA. TOKOBBIE€ BBIXOABI MOTYT OBITH HACTPOEHBI HA CUTHAA
HEHCIpaBHOCTH (aBapuiiHbI curHaa) I < 3,8 MA umau I > 22 MA. BrIixon cocrogHus

MOZKeT OBITh CKOH(PUTYPUPOBAH KAaK 3aMbBIKAIOIINY UAN Pa3MbIKAONINH KOHTAKT.

1.8.2.6 Omceukxa HU3K020 pacxooa

OyHKIIMS OTCeYeHMs HHU3KOTO pacxoa MOXKeT OBITh yCTaHOBAEHA C
UCIIOAB30BaHUEM IIporpaMMHOTO obecriedeHuss Ha 3HadeHus oT 0 go 20%.
YcraHoBA€GHHOE 3HaAUYEHUHE SBASETCS BepxHeU rpanHulleit. Ecan namepsiemoe 3HaudeHUeE
HHXK€ YCTaHOBAEHHOTO 00bEMa, CKOPOCTh pacxona OyaeT ycraHoBaeHa Ha 0.0 kr/4. 9o
IpUBeNEeT K TOMY, YTO aHAAOTOBBIHM BBIXOM OyaeT ycTaHOBAeH Ha 3HaudeHue 0/4 MA, a

HMHYABCHBIﬁ BBIXO/ IIEPECTAHET I'CHEPUPOBATE UMITYABCHI.

1.9 CpeacTBa H3MEPEHHH, HHCTPYMEHT H NPHHAAACIKHOCTH

1.9.1 B mporiecce mITaTHOH 3KCIIAyaTalluU He TPeOyIoTCsS CpeacTBa U3MEepPeHUH,

HHCTPYMEHT U IIPHUHAOACZKHOCTH.

1.10 OGecneyeHHEe B3PHIBO3AIIHIIEHHOCTH

1.10.1 B3pbsIBo6e3011acHOCTD pacxogoMepoB obecrieunBaeTCs BUIOM
B3PBIBO3AIIMTEI «HMCKpoOe3ornacHasi 9SAeKTPUYECKasl IleNb» UM «B3pbIBOOe30oracHast
oboanoukar [II1 m KomMOWMHAaIMEH STHX OBYX BHAOB B OIHOOAOYHOM HCIIOAHEHUU
pacxogomepa coraacHo ['OCT 31610.11—2014, 'OCT 31610.0—2014.

1.10.2 B3speiBo3ammTa pacxXoJAOMEPOB BHAA «HCKpoOe3oracHasd IIeOb «ia»
peasn3oBaHa CAEAYIONIMMU CPEACTBAMU:

a) orpaHUYEHHEM MaKCHMAaABHOT'O BXOMIHOT'O TOKA M MaKCHUMAaAbHOI'O BXO/IHOI'O
HaOpsS>KEHUS B €ro SAEKTPUYECKHUX IIETSIX 0 UCKPoOe30nacHbIX 3HAUYECHHH;

0) 3aAMBKOM MeYaTHBIX IIAAT KPEMHUHOPTaHUYECKUM KOMITAYHIOM;

B) HapaMeTpaMu obecIiedeHusT HCKPOOe30IIaCHOCTH PacXog0MePOB:

1) BXOOHEBIE ITapaMETPhI bAoKka 3ACKTPOHHOTIO!:
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BXoaHoOe HanpsKeHue Um, B, He 60A€e.........cocviiiiiiiinininnnen.. 250

2) BBIXO/THBIE UCKpobe3ortacHbIe rnapaMeTphbl OaoOKa

aanekTpoHHoro [Ex ia Ga] IIC X:

BbIxoziHOe HarrpsizkeHre Uo, B, He 00ACE .......ccvvvvviiiiiiiiiininnnen. 30
BBIXOTHOM TOK [0, MA, HE BOACE .....ovviriniinitiiieieiieeeieeeeneneen, 70
BBIXOIHAS MOIITHOCTE PO, BT, HE BOA€E ....c.evviiiniiiiiiiiieieene, 2,1
BHENIHSISI eMKOCTE CO, TID, HE BOACE ....c.vvvinriiiniiiiiieiieenenennn, 30 000
BHEIITHSIST UHAYKTUBHOCTE Lo, MI'H, HE O0A€E.......vvvvvinininininennen. 0,1

3) BxOmHBIE HCKPOOE30IIacHbIE MapaMeTPhl PACXOJOMEPOB:

BxXonHoe HanpsizkeHHue Ui, B, HE BOACE.......ccceviviiiiiiiiiiiiiiiiiiiinnn, 30
BXOHOM TOK i, MA, HE DOACE .. .onviniiniieiiiie e 101
BXOHAd MOIITHOCTE Pi, BT, HE BOACE ....c.vvviviiiniiiiiiiiiieiieae, 0,9
BHYTpPeHHSISI eMKOCTD Ci, TP, HE BOACE.......vvueuieiininiiiiiniininenanen. 20 000
BHYTPEHHSISI MTHAYKTHUBHOCTD Li, MKI'H, HE BOA€E ......ccuvvvnenennnn.n. 0,066

r) nOpuMeHeHHeM OapbepoB (0AOKOB) HMCKPO3aIIUThI B COOTBETCTBHUU C
'OCT 31610.0—2014 u I'OCT 31610.11—2014;

) SAEKTPUYECKHE 3a30pPbI u Iy THU YTEYKU COOTBETCTBYIOT
TpeboBanuam 'OCT 31610.11—2014;

€) MPOYHOCTH H30AdAIIMH MEXKAY SAEKTPUYECKUMHU IIeNaMH U 3allUTHBIM
KOPIIyCOM BBIAEPKUBAET NOEWCTBHE HCHBITATEABHOIO HAINPSXKEHUsS CHUHYCOUIAABHOU
dopmbl ¢ aeticTByromM 3HadeHHeM 1500 B mag pacxomgoMepoB € 3AEKTPOIIUTAHUEM
HanpsKeHUeM IIepeMEeHHOro TOKa HOMUHaAbHOIO 3HaudeHUs 220 B u ucoeIraTeAbHOTro
HaNpszKeHUsT CHUHYCOUIAABHOM (popMEBI ¢ AedcTByromM 3HadeHuemM 550 B wacroroit
S50 T maga pacxogoMepoB C SAEKTPONHUTAHUEM HAMNPSKEHUEM IIOCTOSHHOTO TOKa
HOMHWHAaABHOIO 3HadyeHus 24 B;

XK) 9JAEKTPOPAAMOIAEMEHThI, IIPHUMEHEHHBbIE B JAEKTPUYECKOH CXeMme, He
HaKallAWBAaIOT SHEPTHH, CIIOCOOCTBYIOIINX BOCIIAAMEHEHUIO Ira30BbIX CMecel KaTeropuu
I1C;

Y1) TrasbBaHHYECKasl pa3Bs3Ka JAEKTPUYECKUX IEIed OCYIIECTBASIETCS C
nomolIikio Tpancdopmaropa uau DC/DC mpeobpazoBatead;

K) MaKCHMaAbHad TeMIIepaTypa HarpeBa 000AOYKH M IAEKTPUYIECKUX IAEMEHTOB
pacxomIoMepoB B YCAOBULX 3KCIIAyaTallUH HE IIPEBBIIIAET AOIYCTHMOIO 3HAYEHUd IAS
COOTBETCTBYIOIIETO TeMnepaTrypHoro kaacca o 'OCT 31610.0—2014.

1.10.3 BspbIBo3ammTa pacxomoOMEPOB BHIA «B3pbIBOOe3orracHass 000AOYKAa»

pP€ann3oBaHa CACAYIOIINMMH CpPEACTBaAMU:
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- UCIbITAHHEM O0OOAOYKH Ha B3prBOYCTOI>i‘-IHBOCTI: B COOTBETCTBHHU C

I'OCT 31610.0—2014;

- TIIapaMeTphbl B3PBIBOHEIIPOHUIIAEMBIX COEOMHEHUU (oceBasi OAWHA pPe3bOH,
YHCAO TIOAHBIX HEMOBPEXIECHHBIX BHUTKOB 3allelIA€HUS pPe3b00BBIX COEIUHEHUH)
cootrBeTCcTBYIOT TpeboBanuam I'OCT 31610.0—2014;

-  BEAWYMHBI 3330POB U [OAUH  B3PBIBOHEINIPOHUIIAEMBIX  COEIUHEHUH
coorBeTcTBYIOT TpeboBanuam 'OCT 31610.0—2014;

- MakKCHMaAbHad pabodasd TeMIlepaTypa U3MePsSeMOM Cpellbl COCTABASIET MAIOC
350°C, wMakcuMasbHasE  TeMIlepaTypa  HarpeBa  IIOBEPXHOCTH  pacxomoMepa
COOTBETCTBYET TeMmIlepaTypHoMy kaaccy T6 (85 °C) u He HpeBBIIIAET AOIMYCTUMOTO
3HaAUYEHUSs AT COOTBETCTBYIOIIETO TeMIlepaTypHoro Kaacca o 'OCT 31610.0—2014.

1.10.4 Ha xopmycax pacXoIOMEPOB IPEAYCMOTPEHO HaAAWYUE 3SAEMEHTOB
3a3eMAE€HUsI, 3HaKa 3a3eMA€HUsI, TabANYKA C YKa3aHHUEM MapKUPOBKH B3PbIBO3AIIUTHI U

3HaKa «X», YKa3bIBaAIKIIIEIo Ha ocobbIe YCAOBHA JKCIIAyaTalluu.

1.10.5 Ha KpPBIIIKaxX pacxomoMepa c BUIOM B3PBbIBO3AIIUTHI
«B3pBIBOHEIIPpOHUIIaeMasi  000AOYKa»  HaHeceHa  IpeaynpenuTeAbHas  HaAIIUCh
[MPEAYIIPEXKIEHUE — OTKPBIBATH, OTKAOYUB OT CETH, Ha Kopiyce

SAEKTPOHHOTO OAOKA MMEETCS MapKHUPOBKAa B3PBIBO3aIIUTHI «1Ex db IIC T6 Gb Xo.

1.11 MapKHpPOBKa H MAOMOHpPOBaHHE

1.11.1 MapkupoBoYHass TabAWYKaA pPacCXOAOMEPOB OJTHOOAOYHOTO UCIIOAHEHUS
COLEPKUT CACAYIOIINE CBEICHUS:

- TOBapHBIA 3HAK WAM HaAUMEHOBaAHHE IIPEANPUSITUA-U3TOTOBUTEAS (HE
yKa3bIBaeTCd IIPU IIOCTaBKE HA 3KCIIOPT);

- HaUMEHOBaHHE U YCAOBHOE 0003HAYEHHE PacXoaoMepa;

- MaKCHUMaAbHOe pabodee maBAeHUE U3MEPSIEMOM CpPeIbl;

- [AVara30H U3MEPEHUN MacCOBOIr0 pacxona;

- [AVana30H U3MEPEHUN TeMIIEpaTyphl;

- [AVara30H U3MEPEHUU ITAOTHOCTH;

- HOMUHaABHBIA nuameTp DN;

- HpEeaEeAbl JOIIyCKAEMONM OTHOCHUTEABHOM IOTPEIIHOCTU HU3MEPEHUU MacCOBOTO
pacxona;

- IpeaeAbl OOIIyCKaeMOH aOCOAIOTHOM ITOTPEIIHOCTH U3MEPEHUN TeMIIepaTyphl
U3MepaeMod cpeapl

- IIPEOEABI ﬂOHYCKaCMOﬁ abCoAIOTHOM IIOTPEUIIHOCTHU H3M€p€HHfI ITAOTHOCTH
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U3MeEPSIeMOU Cpeapl

IIapaMeTphl BbIXOAHBIX CUTHAAOB;
rapaMeTphbl SAEKTPOIIUTAHNSI;

IIOTPeO0AIEMYIO MOIIHOCTE;

creneHsb 3aiuTel Kopryca o 'OCT 14254-2015;

3HaK yTBEPKIAEHUS TUIIA CPENCTB U3MEPEHUH;
3aBOZCKON HOMED II0 CHCTEME HyMepPalluH U3TOTOBUTEAS;
kox KKS (mpu mocraBke Ha OAD);

Maccy;

AaTy U3IOTOBACHHA.

1.11.2 MapkupoBKa pacxogoMepPOB MHOTOOAOYHOT'O UCIIOAHEHUS.

1.11.2.1 MapkupoBouyHas TabAH4YKa 0OAOKa 3AEKTPOHHOIO COMAEPIKUT CAEMYIOIIIHE

CBEIEHUS:

TOBapHBIﬁ 3HaK HAHN HaMMEHOBAHHE INPpEAIIPUATHUA-U3TrOTOBUTCALA

(He yka3bIBaeTCs IIPHU IIOCTAaBKe Ha 3KCIIOPT);

pacxona;

HalMeHOBaHUE U YCAOBHOE 0003HAUEHHE PacXOIOMeEpPa;
MaKCHUMaAbHOE pabouee HaBA€HUE U3MepseMot cpebl;
JAUaria3oH U3MEPEHHUH MacCOBOI'O Pacxoa;

[AVana3oH U3MEPEHUH TeMIIEPATyPhI;

[AVara30oH U3MEPEHUH IIAOTHOCTH;

HOMHHaAbHBIN muameTp DN;

IIPEAEAB] [OIIYyCKAEMOM OTHOCHUTEABHOM IIOTPEIIHOCTH H3MEPEHUN MacCOBOIO

IIPEeEeAbl JOIIyCKaeMOH abCOAIOTHON MOTPENIHOCTH HU3MEPEHUU TeMIlepaTypbl

U3MepAEeMOHN cpeabl

IIPEeEeAbl MOITyCKAaeMOH a0COAIOTHOM IIOTPEITHOCTH H3MEPEHUH ITAOTHOCTHU

U3MepAEeMOHN cpeabl

IapaMeTphbl BbIXOAHBIX CUTHAAOB;
IIapaMeTphbl SAEKTPOIIUTAHNSI;

IIOTPEOASIEMYIO MOIITHOCTB;

creneHsb 3aiuTel Kopryca o 'OCT 14254-2015;

3HaK YTBEPKIAEHUS THUIIA CPENCTB U3MEPEHUH;
3aBOZICKOH HOMED II0 CHCTEME HyMEpPalluH U3TOTOBUTEAS;
kox KKS (mpu nmocraBke Ha OAD);

Maccy;
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- JaTy U3rOTOBACHHUS.

1.11.2.2 MaprupoBouHada Tabandka [1I1 comepRKuT CAEAyIOIIHe CBEIEHUS:

- TOBapHbIM 3HAK HWAM HaUMEHOBaHUHE IIPEANPUSTUS-U3TOTOBUTEAd (HE
yKas3bIBaeTcsd IIPH IIOCTaBKe Ha 3KCIIOPT);

- HaVMEHOBaHUE U YCAOBHOE 0003HAYEHHE PaCXOIOMepPa;

- MaKCHUMAaABHOE paboyee JaBACHUE U3MEPsIeMON cpebl;

- [auarna3oH U3MepeHHH MacCOBOI'0O pacxona;

- [auarna3oH U3MepPeHUH TeMIepaTyphbl;

- auana3oH U3MepPeHUH MAOTHOCTH;

- HOMHHaABHBIN nuameTp DN;

- IIPEAEABI OIIyCKAEMOM OTHOCHUTEABHOM IIOTPEIIHOCTH H3MEPEHHMH MacCOBOIO
pacxona;

- IIPEeIEeABbl JOIIyCKaeMO¥ abCOAIOTHON MOTPENIHOCTH U3MEPEHUN TeMIlepaTypbl
U3MEPSEMOMN CpPebl

- IIPENEAbl JIOIIyCKaeMOH aOCOAIOTHOM IIOTPEIIHOCTH H3MEPEHUH ITAOTHOCTHU
HU3MEPLAEMOHN CPENBI

- rmapaMeTpPhbl BBIXOIHBIX CUTHAAOB;

- rmapaMeTphbl SIACKTPOITUTAHUS,

- IOTPebASIEMYIO MOIIITHOCTD;

- creneHsb 3a1uThl Kopryca o 'OCT 14254-2015;

- 3HaK YTBEPKIAEHUS THUIIA CPEACTB U3MEPEHUH;

- 3aBO/ICKOH HOMEp II0 CHCTEME HyMepallll U3TOTOBUTEAS;

- kox KKS (mpu nmocraBke Ha OAD);

- Maccy;

- [aTy U3rOTOBACHUS.

1.11.3 MapkupoBKa pacxXomZOMEPOB BO B3PbIBO3AMIUIIECHHOM HCIOAHEHUU
JOIIOAHUTEABHO CONEPKUT:

a) 3HaK B3pbIBoOe3onacHocTH coraacHo TP TC 012/2011;

0) HoMep cepTUdUKaTa COOTBETCTBUS,

B) Auaria3oH pabouel TeMIiepaTypbl OKpyzKarolleh Cpenbl;

I') MAPKUPOBKY B3PbIBO3AIIUTHI:

1) «OEx ia IIC T6 Ga X» — TOABKO OAS PacXOAOMEPOB HCIIOAHEHHS II0 BUIY
B3PBIBO3AIMTEI «HCKPOOe30macHas 1elby;

2) «1Ex db IIC T6 Gb X» — TOABKO QA9 PacXOIOMEPOB HCIOAHEHUS II0 BULY

B3pPBIBO3AIIUTEI «B3PBIBOHECIIPOHHUIIaAEMad O6OAO‘-IKa»;
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3) (Ex ia Ga] IIC X», nagnmuce UCKPOBE3OITACHAY LIETIb — ToABKO mast GaoKa
SAEKTPOHHOTO PaCX0A0MEPOB MHOI'OOAOYHOTI'O KOHCTPYKTHBHOTIO HUCIIOAHEHUS;

) €eOVWHBIM 3HaK oOpallleHHd IPOAYKIIMH Ha pPBIHKE TOCyOapCTB — YAEHOB
TamozkeHHOT0 cor3a.

1.11.4 Ha KpeIliKe 0AOKa SAEKTPOHHOTO pPacxogoMepa B3PBIBO3ALIUIIIEHHOTO
HCIIOAHEHUsS C BHAOM B3PhIBO3alIUTHI «B3PBIBOHEIIPOHHUIIaEMas O0OAOYKA» BBIIIOAHEHA
"Haanucek [IPEAYITPEXK/IEHWUE — OTKPBIBATH, OTKAIOYYB OT CETH!

1.11.5 MaprupoBKa KabeAsl CBI3H COAEPKUT 3HAYEHUE OAUHBI Kabead.

1.11.6 MapkupoBKa BBIIIOAHEHA B  COOTBETCTBHM C  TpeboBaHUSIMHU
I'OCT 26828—86.

1.11.7 MapkupoBKa HaAHECEHBI METOAOM AA3€PHOM TPaBUPOBKH Ha KOPIyC
pacxomoMepa HWAM Ha MAapKUPOBOYHYIO TabAMUYKYy, T[IPUKPEIIASEMYI0 K KOPIIYCY
pacxomoMepa BHHTaMH MAW 3aKAeNKaMU. MapKHUpOBKa [OAXKHA OBITb YeTKOH U
COXPaHATHCHI B T€YEHHE BCET'O CPOKA CAYIKOBI.

1.11.8 Ha kopmyce pacxomoMepa HaHECEHO YCAOBHOe obO03HaUeHUe 3HaKa «3eMASd».

1.11.9 TIpu moctraBke pacxomoMmepoB Ha ADC ycaoBHOe 00O3HA4YE€HHE COCTaBHOU
YacTU OOMIOAHUTEABHO COLEPKUT AUTEepPY «A» B Kaacc 6e3zomacHoctu 1o HIT-001-15. Ha
KaXXpI pacxXomoMep 3aKpelA€Ha IIAaQHKa C HAHECEHHBIM Ha HEE METOAOM Aa3€pHOH
rpaBUpOBKU KonoM KKS.

1.11.10 Ha TpaHCOOPTHYIO Tapy HAHECEHbBI OCHOBHBIE, [OOIIOAHHUTEABHBIE U
uH(OpPMaIIMOHHbIE HAAIINCH, a TAKXKE€ MaHUIYASIIMOHHBbIE 3HAKH, HUMEIOIIUE 3HA4YeHHE:

«Bepx», «Bepeub ot Baarw» 1o 'OCT 14192—96.
1.12 YnakoBKa

1.12.1 YnakoBKa pacxogoMepPOB IPOU3BOAUTCA B COOTBETCTBUH C NOKyMEHTAIlUEH
OPEAITPUATHULI-U3TOTOBUTEAS Ha YIIAKOBKY W BKAIOYAE€T BHYTPEHHIOIO VIIAKOBKY H
obecrieduBaeT COXPAHHOCTb U3[AEAWS IIPH XpPaHEHUHW U TPAHCIOPTHUPOBAHHHU B
COOTBETCTBHUHU C pasznesaMu 7 U 8.

1.12.2 KoHcepBalusga pacxomOMEpPOB IIPOU3BOAUTCH II0 BapHaHTy BPEMEHHOH
npotuBokoppo3noHHoM 3ammThkl B3-10 mo I'OCT 9.014-78 ¢ mpuUMEHEHUEM YEeXAOB H3
noansTuAeHOBOH AEHKH ['OCT 10354—82 u cuaukareada 'OCT 3956—76.

1.12.3 Pacxomomepsl yIIaKOBBIBAIOTCS B TPAHCIOPTHYIO Tapy (SIIMK) COTAAQCHO
KOHCTPYKTOPCKOM NOKYMEHTAIIUH.

1.12.4 Sk BeICTHAQETCS BHYTpU OuTyMHUpoBaHHOU Oymaroit o TOCT 515—77.

1.12.5 Bapuant BHyTpeHHeH ynakoBkU BY-6 o 'OCT 9.014—78.
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1.12.6 OxkcnayaranimoHHad [OOKYMEHTAIlUs YIIAKOBBIBAETCHA B IIAKETbl U3
noausTuaeHoBoH maeHKU 1o 'OCT 10354—82 ¢ mocaeayroiiell repmeTusaliued nakera u

IIOMEIIAETCI BMECTE C OJHON M3 COCTAaBHBIX dacTel U3aeAUsd B SIIIHK.
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2 HcnnoAb30BaHHE IO HA3HAYEHHIO

2.1 OxcmayaTallHOHHBIE OTPAHHYEHHUA

2.1.1 B TeueHme mnepuona HemnpepbIBHOH paborel (8000 1) pacxomoMepsl
SKCIIAYaTUPYIOTCSI 0e3 MEeCTHOro OOCAyKMBaHHUdA. B mpoMekyTKax MeXKAy YKa3aHHBIMHA
IeprogaMHU IOIIyCKaeTCsd IPOBEAEeHUE PErAaMEeHTHBIX PadoT.

2.1.2 TlogrAlo4eHHE  PpacxXOAOMEPOB K  HCTOYHHKY OAEKTPOIIUTAHUA C
napaMeTpaMy, OTAMYAIOIIHMUCS OT TpeboBaHuii 1. 1.2.18, He moryckaeTcs.

2.1.3 He pomyckaeTcs yCTaHOBKa pPacXOAOMEPOB B MAarucTpasdx, OaBACHHE B
KOTOPBIX IIPEBBIIIAET 3HA4YEHUd, YyKas3aHHble B II. 1.2.2 1Ag COOTBETCTBYIOIIIETO

HUCIIOAHEHHA pacxogoMepa.

BHHMAHHE! He donyckaemcsi npou3eooums MOHMAX}K paACX000MePOE 6

mazucmpans, pabouee odaeneHue é KOMOpPoiU npessvlulaem MAKCUMAIbLHOE
pabouee oaenenue.

2.1.4 Ilpu oOcCAyKMBaHHUHM pacxomoMepa HeoOXOAUMO COOAIO[ATH IIpaBHAA
TEeXHUKH 0e30IIaCHOCTHU IIPHU paboTe C ycTaHOBKaMU HampsizkeHreMm no 1000 B.

2.1.5 MoHTaxk U [OEMOHTaXK pacxoJoMepa MOOAKEH IIPOU3BOAUTHCA IIPU
OTKAIOYEHHOM SA€KTPHUYECKOM MUTAHUU U IIPU OTCYTCTBUU NaBAEHHUS U3MEPSIEMON Cpebl.

2.1.6 He npomyckaeTcda 3KCIAyaTalldsd  pacxXoAOMEpOB IIpPU  YaCTUYHOM
3aIll0OAHEHHH TPYyOOIIpoBOaa KUIKOCTHIO.

2.1.7 Bce paboter o MoHTaxKy III1 1 OAOKa 3A€KTPOHHOTO pacxogaoMepa IOAKHBI

OBITH 3aBEPLICHBI 10 ITIOAKAIOYECHHUA KabeaAst CBSI3H MEXKIAYy HUMHA.

2.2. IToaroroBka pacxoaomMmepa K HCIIOAB30BaHHIO

2.2.1 MepsbI 6€30ITaCHOCTH ITPU IOATOTOBKE HU3IEAUS

2.2.2 Tlpu D[OAyYE€HHH HIIUKOB C PpacxXoJOMEPOM cAenyeT yOenuTbcs B
COXPaHHOCTH Tapbl. [IpyM HaAMYMM TOBPEXKAEHUH — COCTaBUTH aKT U OOpPATHUTBCS C
IIPEeTEH3UEN K TPAHCIIOPTHON OpraHu3alliu.

2.2.2.1 B 3uMHee BpeMs pacHakKOBBIBATH PAaCXOAOMEP HEOOXOAUMO IIOCAE
BBIIEPKKHU B 3aKPBhITOM OTAIIAMBae€MOM ITOMEIIIEHUHN He MeHee 12 4.

2.2.2.2 I3BA€Yb pacxogoMep U3 YIIaKOBKHU.
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2.2.2.3 Yoenurscd B:

- COXPaHHOCTH U IIEAOCTHOCTH PaCX0A0Mepa;

- HaAAWYHUH SKCHAyaTAIlMOHHOHN MOKYMEHTAllUY;

- HaAWYHH U COXPAHHOCTH IAOMO.

2.2.2.4 [IpoBecTH BXOAHON KOHTPOAB.

2.2.2.5 Tlepen HNOAKAIOYEHHEM pPACXOAOMEPOB K HCTOYHHUKY JIAEKTPOIIUTAHULA
OPOBEPUTh HAMOEXKHOCTh 3a3eMACHHs. 3a3eMA€HHE pPacxXOIOMEPOB JMOAXKHO OBITH
BbITIOAHEHO B cooTBeTcTBUU ¢ ['OCT 15151—69.

2.2.2.6 HW3MepUTb CONPOTUBAEHHE 3a3€EMASIOIIEN IIeMd B COOTBETCTBUU C
UHCTPYKIHUAMHU, OEUCTBYIOIIMMH B 3KCIIAyaTHpPYHOHIed opranu3zanuu. CompoTUBAEHUE
3a3eMASIONIEH IIETTH JOAXKHO OBITHL He Ooaee 0,02 Om.

2.2.3 O6beM U IIOCAEI0OBATEABHOCTh BXOTHOTO KOHTPOAS HU3IEAUSI:

- IIPOBEPKA KOMITIACKTHOCTH pacXoaoMeEpa U COOTBETCTBHUE €€ IIaCIIOPTY,

IIPOBEPKA IIPaBHUABHOCTHU MAapPKHUPOBKH,

IIPOBEPKA COOTBETCTBHA 3aBOJACKOIO HOMEpa pacxoioMepa 3aBOACKOMY
HOMEpPY, YKa3aHHOMY B IIaCIIOPTE;

- I[poBepKa HaAWYHd B IIACIOPTE INOANHCEH M LITAMIIOB OTAEAA TEXHUYECKOTO
KOHTPOASI O IIPUEMKE;

- HaAW4He B IIaCIIOPTE pacxogoMepa 3alllCU O €ro IIEPBUYHON IIOBEPKE.

- HU3MEpEeHHE SAEKTPUUYECKOI0 COIIPOTUBAEHUS U30AGITUU;

- IpoBepKa CaMOJUArHOCTHKH.

2.2.3.1 IIpoBepPKY KOMIIAEKTHOCTH IIPOBOAST COTAACHO BEIOMOCTH YIIAKOBKH.

2.2.3.2 Tlpu BHeUIHEM OCMOTpPE OOpalllaroT BHUMaHUe Ha:

- COCTOSIHHE IIOBEPXHOCTU pPacxooMepa, OTCYTCTBHUE CKOAOB, IIOBPEXKIACHUH;

- OTCYTCTBHE [IOBPEXIECHUS IIAOMO;

- OTCYTCTBHE KOPPO3HUH Ha BUHTAX 3a3€MACHUH.

2.2.3.3 IIpoBEpPKYy 9SAEKTPHUYECKOIO COIIPOTHUBACHUA H30ASLIMHA MEXKAY LENaMH
SAEKTPOITUTAHUS, BBIXOAHBIMU IENIMH H KOPIIyCOM IpubOopa U MeXAy Cco00H IIpu
HOPMaABHBIX KAUMATHYECKHX YCAOBHSX IIPOBOAAT MEraoMMETpPOM, pa3BHBAIOIIUM
ucnelTaTeabHoe HamnpsaxeHne 100 B mag nened 5SAEKTPONHUTAHUS HalpsaKEeHHEM
IIOCTOSIHHOTO TOKa HOMHMHAaABHOIO 3HadeHUs 24 B u ucneirateabHoe HamnpsikeHue 5S00 B
[AS IIeNeH SAeKTPOIUTAaHUA HaIIPAKEHUEM II€PEMEHHOIO TOKa HOMHHAABHOI'O 3HA4YE€HHS

220 B B COOTBETCTBUHU C TabAUIIEH 6.
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Tabauiia 6

- Hcnerra
Homep KOHTaKTa COeIUHUTEAEH AT TOOKAIOUYEHNS MEraoMMeTpa
HaumeHnoBanue TEABHOE
[IPOBEPSIEMBIX AP
Hereit BreiBopz 1 BreiBox 2 xegﬁe,
Paszre Konrtak Ilens Paszre KonrTak Ilens
M T M T
. OAEKTPOIIUTAHHE
Llenu saekTponuTa- X1 L3 920B 500
HHUS — KOPITyC
X2 1;3 OAEKTPOIIUTaHHUE
18...32B
OAEKTpoIUTaHNIe
3,6 AWHHUH aHAAOTOBOTO
X3 BbIXOAA 1
OAEKTPOIIHUTAHUE
7: 10 AWMHHH aHaAOT'OBOT'O X1 2 (:Ia(oepneyc']‘
’ AEMEH
BBIXO/1A 2 3a3eMACHUS
) 100
OAEKTPOIIUTAHNE
BrIxogHbBIE IIETTH — X4 1: 5
’ AWHHUU JUCKPETHOTO
KOPILyC
BBIXOJA
AHaaoOroBbIN
4.5 BbIXOM 1
X3 4-20 MA/HART
8; 9 AmnanoroBblit
BBIXOZ 2 4-20 MA
X4 2:3: 4 JMCKpEeTHBIN
BBIXO[,
udpoBoit
X3 L2 BeIxXOA RS-485
(ModBus RTU)
Lindposoit X1 1;3 OAEKTPOIIUTaHUE 500
1;2 BbIXOO RS-485 220B
(ModBus RTU) X2 1: 3 OAEeKTpOIIUTaHHE 100
18...32B
X1 1;3 OAeKTpOoIUTaHUE 500
220B
X2 1.3 OAEKTPOIIUTaHNE
18...32B
AHanoroBbIH
4;5 BoIxox 1 OAEKTpONHUTaHHE
4-20 MA/HART 3;6 AMHUH aHAAOTO-
BrixoaHble LIeIH — X3 100
X3 BOro BbIXoza 1
LETIH SAeKTPOIIUTAHUSI
OAeKTponuTaHue
7: 10 AWMHUH aHAAOTO-
BOroO BEIXoma 2
OAeKTpOIIUTaHUE
X4 1,5 AVHHAH
IOHUCKPETHOTO
BBIXOZa
X1 1:3 OAeKTponUTaHUe 500
220B
. OAEKTPOIIUTAHHUE
AHaAOroBbIN X2 L3 1 8p 32B
8;9 BBIXOZ 2
4-20 MA OAEKTPOIIUTAHUE 100
3;6 AWHWHA aHAaAOTO-
X3 BOTO BbIXOza 1
OAEKTPOIIUTAHNE
7- 10 AVHUH aHaAOTO-
BOTO BbIXoza 2
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[TpomoaskeHHEe TabAUIIBI 6

. Hcmerta
Homep KOHTaKTa COeIUHUTEACH AT ITOAKAIOYEHHS MEraOMMeTpa
HanmeHoBaHue TEABHOE
IIPOBEPSIEMBIX Harpsa-
Hemneit BeiBox 1 BeiBop, 2 KEHHE,
B
Pazre KoHTak Ilenp PazvreMm KoHTak Ilenp
M P P
AHaAOFOB;’IH DAEKTpPONUTAHUE
X3 8;9 BBIXOZ X4 ;5 500
AVHHUH JUCKPETHO-
4-20 MA P
To BBIXOZA
X1 1: 3 OAEKTPOIIUTAHNE 500
H
220B
Brxonupie nerm — X2 1:3 DAEKTPOIUTAHNE
LIEITH SA€KTPOITUTAHHUS ’
p 18...32B
X4 9: 3 4 JIACKpPETHBI OAEKTpOIUTaHUE
» ¥ BBIXOM X4 1;5 AWHUU JHUCKPETHO-
ro BBIXOAA 100
OAEKTpOIIUTAHNE
3;6 AMHHY aHAAOTOBOIO
X3 BbIXOOA 1
OAEKTpOIIUTaHHE
710 AVHHH aHAAOTOBOTO
>
BBIXOOA 2

[IpoBepka IIPOBOOHTCA IIPHU OTCOEAUHEHHOM OT paspema «RS-485» 0Oaoka
9AEKTPOHHOTO Kabeae.

3HadyeHHEe CONIPOTHUBACHUS H30AAIIMH MEXKAY LIENIBI0 SAEKTPOIIUTAHUI U KOPILyCOM
6AOKa 3AEKTPOHHOI'O IIPU HOPMAABHBIX KAUMATHYECKUX YCAOBHUAX JOAXKHO OBITH HE MeHee
100 MOwm.

2.2.3.4 [aga 1poBeneHHs IIPOBEPKH CAMOIHATHOCTUKH 3allOAHUTL pabodyro
IIOAOCTB pacxomoMepa BOOOMH.

2.2.3.5 PacxomoMep NOAKAIOYAIOT K TEXHOAOTHYECKOH IIEPCOHAABHOH 3ACKTPOHHOM
BBIYUCAUTEABHON MamnuHe (masaee — I[IOBM). Ha TexHoaormyeckod I[IOBM 3amyckaroT
nporpammy INMASS_link.

2.2.3.6 Bo BpeMa HCHBITAaHUI KOHTPOAUPYIOT:

- 3Ha4YeHHEe BBIXOAHOTO AaHAAOTOBOIO CHTHaaa C IIOMOIIBIO Kaaubparopa
MHOTO(OYHKIIMOHAABHOT'O IIOPTATHBHOTO;

- YaCTOTHBIN BBIXOHON CUTHAA C IIOMOIIBIO YaCTOTOMEDPA,;

- OAg ITUPPOBOTO BBIXOMHOTO CHUTHara — 0alT COCTOSAHUSI B COOTBETCTBUHU C
OPOTOKOAOM HH(MPOPMAIITMOHHOTO oOMeHa C T1oMomiplo mporpaMmbl INMASS link,
yCTaHOBAEHHOH Ha TexHoaorudeckyro [IOBM, B paboueMm pexkuMe M 3HAUEHHE B IIOAE
«Pacxom», oTroOpazkaemoro Ha 3KpaHe [IT9BM.

PesyAbTaThbl HPOBEPKH CUYHTAIOT IIOAOXKHUTEABHBIMH, €CAU 0alT COCTOSHUMA
(B cooTBeTCTBHMH C IIPOTOKOAOM oOOMeHa 1O HHTep(ency) COOTBETCTBYET

pPaboTOCIIOCOOHOMY COCTOSHHUIO PacXogoMepa, BBIXOAHOM aHAaAOTOBBIH TOKOBBIM CHUTHAA
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2.3 IlopsaAnoK YCTAHOBKH H MOHTAa¥Ka

HaxXoauTcCs B auara3oHe oT 4 mo 20 MA, BBIXOAHOM YacTOTHBIM curHaa He 6oaee 2000 I'i1.

2.3.1 IIpoBeputrhb MECTO mOAS YCTAHOBKH pacxXogoMepa Ha COOTBETCTBHE
rabapUTHBIM U IPHUCOEAMHHUTEABHBIM pa3MepaM pacxoaoMepa (IpHAoKeHUe A).
2.3.2 Ilpm

YyCTAHOBKE M  MOHTaXe HEOOXOAWMO PYyKOBOACTBOBATBHCH
OEUCTBYIOIIIUMH B OTpPacAM [AOKyMEHTaMHU II0 YCTaHOBKE
HaCTOSIIIMM PyKOBOJCTBOM II0 3KCIIAyaTallHH.

SAEKTPOIIPHUOOPOB H
2.3.3 lopsanok ycranoBku I1I1 nam pacxomomepa oqHOOAOYHOTI'O UCIIOAHEHUS

2.3.3.2 IIIl ycraHaBauUBaeTcd

2.3.3.1 IIIl pacxomomepa CAeAyeT yCTaHABAWBATH TaKUM 00pa3oM, YTOOBI €ro
B

pa6oqaﬂ IIOAOCTHB BCErga ObIra 3aIloAHEHA I/I3MepﬂeM0ﬁ 2ZKHUIOKOCTEBIO.

pas3peuIB

TpyOoIIpoBOAA
IIPUCOEIUHUTEABHBIX (PAAHIIEB, IITYIIEPHO-PE3LOOBOr0 COEIUHEHHS UAU CBAPKOIA.

IIOCPEICTBOM
2.3.3.3 Ilpu HecoBHaAeHHU YCAOBHOI'O IIPOXOJa pacxoAoMepa U MarucTpaaH,

PEKOMEHAYETCHA HCIIOAB30BATH KOHHYECKHE IIEPEXOABI C LIEHTPAABHBIM YIAOM KOHYCa HE

6oaee 30°, uTo ObecrieYuBaeT MUHUMAaAbHbBIE TIOTEPU JABACHUS B TPYOOIIPOBO/IE.

2.3.3.4 Ilo BO3MOXKHOCTHU MOATYUK [JOAXKEH OBITH 3alllMIleH OT KAAaIlaHOB,

W,

®

amp«%

KOAAEKTOPOB U aHAAOTHYHON apMaTyphl, co3garoniedl TypOyA€HTHOCTD (PUCYHOK 7).

_('7—,&:‘-\—\\-'

A

PucyHnox 6 — YemaHoeka pacxodomepa

Yemaroeka pacxooomepa: A = damuuk, B = knanar, C = xomymosl u onopsl 018 mpyb
2.3.3.5 Pacxomomep mOoIycKaeTcs yCTaHaBAUBaTb
Pa3AUYHBIX IIOAOXKEHUSIX.

U
B Tabauie 7 1mokasaHbl

SKCIIAyaTUPOBaThH B

Hauboaee pacHpocTpaHEeHHBIE

IIOAOKEHUsS YCTAHOBKH, B TabAuIle 8 [aaHBI COBETHI O TOM, KaK OIIEpaToOp MOIKeT
IPEeNOTBPATUTDL BAHUSHHUE YCTAHOBKH Ha U3MEPEHUS.

I'PBT.407281.001 P35 | Pacxomomepst kopuonucossie MTHMACC

41
Bepcus 2 / urons 2026




Tabauna 7 — [ToAOKEHUS YCTAaHOBKHU

CragapTHOE IIOAOKEHUE

MouTaskHoe rmoaozkeHue A

MoHTasKHOE TI0AOKeHNEe B

MoHuTaskHoe 11oAozKeHHe C

I'PBT.407281.001 P35 | Pacxomomepst kopuonucossie MTHMACC 42
Bepcus 2 / urons 2026



Tabauria 8 - [ToroKeHHE YCTAHOBKH JATYHKA

THI XXHAKOCTH IloAoxkeHHE OueHka
CranmapTtHOe
IIOAOXKEHUE CamoapeHHupyoIHecs TPYOKH (CaMOO4HCTKA)
YCTaHOBKHU
YucTele XKUAKOCTH
IToaoxxeHne A uam
OK
B
IToaoxxenue C OcTaToK KHUAKOCTU B TpyOe
CrangapTHOE
CamoapeHaskHble TPYOKH, IIy3bIPHKH Ta3a He
IIOAOZKEHHUE
CKaIllAUBAaIOTCS B PacxoioMepe
YCTaHOBKHU

2KuakocTH,
comepxKariye
OTHOPOTHO
[YCIIEPCHBIN ra3

I[Toaoxxkenue A

He pekoMeHmyeTcs M3-3a CKOIIA€HHUS ITy3bIPHKOB ra3a B
pacxomgomepe__

I[Toroxxenue B

MoryT cKanauBaThCH IIy3bIPBKH a3a IIPpU HU3KUX
CKOPOCTIX IIOTOKA.

IToaozxxenue C

OTCyTCTBHE CKOIIAEHHS ITy3bIPHKOB I'a3a B pacxomaoMepe,
OCTaTKU XUIAKOCTH MOIYT OCTaBaTbCd B IIpubope 1ocae
CAUBA.

2Kunakoctu,
coaepxkalye
BEIIIeCTBa, KOTOPbIE
MOTYT 00pa30BLIBATH

CrannaprtHoe
TIOAOXKEHUE
YCTaHOBKH

CaMOApeHUPYIOIHeCs PACXOOOMEPHBIE 6e3

00pa30BaHUsSI OTAOKEHUH

TPYyOKH,

I[Toaoxxkenue A

OK

I[Torokenue B

BeinecrBa B XXHUIKOCTH MOryT O6pa3OBBIBaTB OTAOZKEHHA
IIPHU HU3KHUX CKOPOCTLAX IIOTOKA.

OTAOKEHUS o
€ PEKOMEHIAyeTCd M3-3a HaAU4YHd B pPacXomgoMepe
IToaoxxenue C p AY p - p
BEIIECTB, KOTOPhIE MOTYT 0OPAa30BLIBATH OTAOXKEHUS
CranzaprHoe CaMoIpeHUPYIOIITHECST pacxomoMepHBIE TPYOKH,
Kunkocry, HOAO}KEHI/Ie OTCYTCTBHE CKOIIAEHHS Ta30B HAH BEIECTB, KOTOPBIE
MOTYT 00pa30BBIBATDH
ColepKaIIE YCTaHOBKHU Y p
OHOPOIHO OTAOKEHUS

[HCIIEPCHBIH ras,
KOTOPBIH MOXKET
coepKaThb BEIIECTBA,
CIIOCOOHBIE
06pazoBLIBATH
OTAOKEHUS.

IToroxkenue A

He pexkomMmeHmyeTcss m3-3a CKOIIAEHHWS IIy3bIPHKOB rasza B
pacxomomepe

IToaroxxenue B

[Iy3plpbKH Tra3a HAM BeLIeCTBa, KOTOpPble MOTYT
00pa30BEIBATE OTAOXKEHHS IIPH HHU3KHUX CKOPOCTIX
IIOTOKA

IToarozxxenune C

He pekomeHmyerca m3-3a HaAW4YHA B pacxofoMepe
BEIIIECTB, KOTOPbIe MOTI'YT 00pa30BbIBATH OTAOKEHHUSI.

CrannaprHoe
IIOAOZKEHHE .
laswl, He 06pasyroIue yCTaHOBKH MOKHO HCIIOAB30BaTh AIO0OOE M3 3THUX IIOAOKEHUM
KOHIeHcaTa ’ CTAHOBKH.
A I[ToroxeHnue A, B y
uau C
CraugapTHoOe
OAGIKEHIE HampaBaenue moToka MJOAXKHO OBITH CBEPXY BHH3, YTOOBI
obpa3syronuiica KogaeHcaT Mor 3p(EKTUBHO BbITEKATD.
T'as, YCTaHOBKH PasyroIt A b

KOHIEHCaTOoO0pa3yIonH
ra3 / XXKUOKOCTB,

I[Toaoxxkenue A

OK

I[Toroxxenue B

B pacxoaoMeEpe MOXKET O6pa3OBaTBCH KOHOEHCAaT.

pAara Moroskerme C He pekomeHayeTcs mH3-3a CKOIAEHHS KOHAEHcaTa B
pacxomomepe.
CrangapTHOe
TIIOAOXKEHHE OnTUMaAbHOE TIOAOKEHUE OAS YCTAHOBKU
YCTaHOBKU
Cycriensuu Monosxerme A B pacxomomepe MOTryT HaKallAMBaTbCS BeIlecTBa C

BBICOKOM ITAOTHOCTBIO.

IToroxxenue B

MoryT cKanAuBaTbhCd IIy3bIPBKHU rasa

IToaozxxenue C

B pacxoaoMeEpeE MOIYyT CKAaIIAMBATBHCA ITYy3bIPBKH ra3a HAKU
BEIIIECTBA C BHICOKOH ITAOTHOCTEIO.
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2.3.3.6 HenpaBuabHas ycTaHOBKA POTaMETPOB IIpe/cTaBAeHa B Tabauile 9

Tabauia 9

IToAoxkeHHe pacxoaoMepa PHCYHOK

Pacxomomep He TOAZKEH UCIIOAB30BaAThCH
[ASl IOANEPKKHU TPYyOBbI AU APYTHUX
KOMIIOHEHTOB.

He ycranaBauBatiTe pacxomoMmep B
[IOIBECHBIX TpPybax.

He wu3meHgaiiTe 1oAOXKeHHE TpPYOBI,
HCIIOAB3YS JIAS 3TUX IIeA€H pacxomoMep

2.3.3.7 NpIMOAMHEHHOrO y4yacTKa TPYyOOIIPOBOIOB 10 U IIOCAE€ KPaWHUX TOYEK pac-
XOOOMEPOB He HOpMUpPyeTcd. IIpu 1MmocAegoBaTEABPHOM  YCTAHOBKE  HECKOABKHUX
pacxomoMepoB Ha OOWH  TPYyOONPOBOA  pPaCCTOSTHHE  MEXAy  pacXomoMepamMHu
HeoOXOooMMO BBIAEPKATH paccTogHue He MeHee S DN.

2.3.3.8 PacxomoMmep MOOAYKEH YCTAaHABAMBATBHCH TaKHM oOpasoMm, YToObI pabouas
moaocTh I1I1 Bcerga O6biaa 3arioaAHEeHa U3MeEPSIEMO CpeIoi.

2.3.3.9 Pacxogomep, mnpemHazHA4YE€HHBIM [OAS HU3MEPEHUH XKUOKUX Cpen,
PEKOMEHAyeTCd yCTaHaBAHMBATBL 10 BapHAHTY, IIPEACTABACHHOMY Ha PHUCYHKe 2a, YTOOBI
HCKAIOYHUTH BO3MOKHOCTE CKOIIA€HHS ra30B B H3MEPUTEABHBIX TpyOKax IIIT.

Pacxomomep, 1ipenmHa3Ha4YeHHBIA OAd  HW3MEPEHHH  ra3oo00pasHbBIX  Cpef,
PEKOMEHAyeTCd yCTaHABAWBATH [0 BAaPHUAHTY MOHTAKHOI'O IIOAOKEHHUd A (Tabauna 7),

9YTOOBbI HMCKAIOYHTH BO3MOXKHOCTDH O6pa3OBaHI/IH KOHAEHCaATa B HU3MEPHUTEABHBIX TPY6KaX
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[IIT.

2.3.3.10 Ilpu ycTaHOBKE pacxomoMepa IPHU BEPTHUKAABHOM W HAKAOHHOW OpHEH-
TaIlUH PEKOMEHAYyeTCs yCTaHaBAWBATHL Ha ydacTKe TPyOOoIIpoBoJa C HaIpaBAE€HHEM IIO-
TOKa CHU3Y BBEPX AT VAYUIIIEHHUS 3aIlIOAHEHUS TPYO U3MepPseMON KUIKOCTHIO.

2.3.3.11 Ilpm HaaWYHH B U3MEPSIEMOH XKHUAKOCTH TIa30BbIX BKAIOYEHHUU
PEKOMEHAyeTCd BapHaHT YCTAHOBKH pacxXoIoMepa, COOTBETCTBYIOIIUN MOHTAaXKHOMY
IOAOKEHHIO B (Tabauia 7).

2.3.3.12 Ocu nomBOAAIIET0 W OTBOMSIIETO0 YyYacTKOB TPyOOIPOBOAA MIOAIKHBI
COBIIAAATh Al HCKAIOYEHUd IIepeKoca.

2.3.3.13 Ilepen ycTaHOBKOH HEOOXOAWMO OOE3KUPUTH ITHAOBBIM CIHPTOM U
HaCyXo IIPOTEPETH ITIOBEPXHOCTH (PAAHIIEB UAH S9AEMEHTOB cBapHoro coeanHenud [1I1.

2.3.3.14 Csapky IIIl c TpyOompoBOOOM U IIpaBHAa KOHTPOAS CBapHBIX IIBOB B
3aBUCHMOCTH OT HCIIOAHEHHS II0 MaTepHasy KOpIlyca IPOHU3BOAUTH B COOTBETCTBHH C
HII-068-05.

2.3.4 IlopssmoK yCTaHOBKU 0AOKA 9AEKTPOHHOTO

2.3.4.1 VYcraHoBka 0AOKa BAEKTPOHHOIO PAaCXOAOMEPOB  MHOTI'OOAOYHOTO
UCIIOAHEHUs Ha OOBEKTEe OCYILIECTBUTH KpPEIA€HHEM C IIOMOIIBI0 BHHTOB Ha HeECYyLIeH
KOHCTPYKIIUH.

2.3.5 DaekTpHuYeCcKOoe MOAKAIOYEHHUE pacxogoMepa

2.3.5.1 DaeKTpHUYECKOE COEAUHEHHNE COCTABHBIX YacTel pacXoqOMEPOB BBIIIOAHUTH
COTAACHO CXEME IAEKTPHUYECKOH MOAKAIOUEHUd (TpuAoXKeHUE [).

[ass mnopgkrawdeHus K [IOBM  caeagyer  mpuMeHSTb  IIpeobpasoBaTeAn
untepdetica RS-485 — USB, HART — USB.

BBITTIOAHUTE CAEAYIOIIHE AEUCTBUS:

- 3AEKTPOIIUTAHUE IOAKAIOYUTE K KOHTakTaM 1 u 3 pazbema X1;

- A9 PacXoAOMeEpPOB HCIOAHEHHN All BUTYIO Iapy NOAKAIOYUTH K HCTOYHHKY
HarpgaxeHud (24,0 £ 2,4) B HOOCTOSHHOTO TOKAa, IIOCAEAOBATEABHO C MCTOYHUKOM IIUTAHUS
IIOAKAIOYUTE MHUAAWAMIIEPMETDP (HpHeMHHK oT 4 mo 20 MA) u HarpysoudHoe corporuBaeHue HART

or 240 gmo 270 Owm, nDapasseAbHO Harpy304HOMY COIIPOTUBAEHUIO TIOOKAIOYUTDH

npeobpazoBateab uHTepdeiica HART-USB,;

BHHMAHHE! ITonapHOoCMb NOOKNIOUEHUSL UCMOUYHUKA donycKaemcst He
cobnrodame.
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- BKAIOYHTH UCTOYHHUK JACKTPONUTAHUS. YOEOUTHCS B ITOIBACHUU Ha MHOHUKATOPE
CoOOIIleHNS C HOMEPOM BEPCHH MporpaMMHOTo obOecrnedyenud (masee — IIO) mu
HauMeHOBaHHUS PacXogoMepa;

- BBIXOOHOW aHAAOTOBBIA CHTHAA KOHTPOAUPOBATH MHUAAHMaMIepMeTpoM. I[locae
BKAIOUEHHS OJAEKTPOIIUTAHHUS 3HA4YEeHHE BBIXOAHOTO AaHAAOTOBOTO CHTHaAa [JOAXKHO
YCTaHOBUTBCH IIOCAeqOBaTEABHO 22,5 MA, 4,0 MA, 3HaueHHe U3 Auana3zoHa oT 4 no 20 MA,
COOTBETCTBYIOIIIEE U3MEPEHHOMY 3HA4YE€HHIO MacCCOBOI'0 pacxoaa.

- Ha TtexHoaormdyeckor I[IOBM ycranoButs I[1O0 Kouduryparop HMHMACC c
IIOMOIIbI0  ycTaHOBO4YHOTO (oatina SetuplnmassConfigFull_v2.0.3.7.exe wuAM BBIIIIE,
Haxopngdierocss Ha Flash-HakomuTeae B KOMIIAEKTE ITIOCTAaBKH pacxoioMepa (IIOCAEIHSS
Bepcusd [10 gocTynHa Ha OPUIIMAABHOM caiTe).

- ycTaHOBUTH noroaHUTeAbHO [10 koH(uryparop nmo umHTepdeticy USB Ray-4T-9
KOH(MUTYpaTOp C MOMOIIbI0O yCTaHOBOYHOro datina SetupRay4T-9_v1.0.9.118.exe uam
BBIIIIE, HaxoadIlerocd Ha Flash-HakormuTeae B KOMIIAEKTE IIOCTABKH pacxoioMepa.

- moakArduTh K [I9BM mpeobOpasoBaTeab uHTepderica. YCTaHOBUTH mapaiiBep
MoAeMa;

- BBIIIOAHUTH KOH(PUTYPHPOBaHHE pacxomoMepa (B mporpamme Kondwuryparop
MHMACC uAu ¢ IOMOIIBI0 MECTHOTO UHAUKATOPA).

2.3.5.2 HazexxHOo 3a3eMAUTH COCTAaBHBIE YaCTU PacXo0OMEPOB.

2.3.6 Ilpn MOHTazke pacxoAOMEPOB B3PBIBO3AIIUIIEHHOIO HCIIOAHEHHSI CAEAYET

pyKoBoacTBOBaThcd TpeboBanuamu [1Y3 (raasa 7.3), TOCT 31610.0—2014.
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3 DAEKTPHUYECKOE NOAKAIOYEHHE

3.1 CeTeBble COEAHHEHHS
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3.1.1 CxeMbI MOAKAIOYEHHS

B 3aBUCHMOCTH OT BBIXOAHOI'O CHTHaAa pacxoogoMeEpP IIOAKAIOYHTE K KAE€MMaM,

COTAAQCHO PHCYHKY 44.
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PucyHox 9 - Cxema nooknroueHust

3.1.2 ITIoaARKAIOYEHHE JATYHKOB

B 3aBuCHMOCTH OT IPHOOPETEHHOr0 BapHUaHTa IIpeo0pa3oBaTeAsd U CBI3aHHOTO C
HUM THUIIA JaTYHKa IOAKAIOYEHHE K OAOKY SA€KTPOHHOMY MOXKET OBITH BBIIIOAHEHO C
IIOMOIIILI0O BUTOH Mapbl, KAEMMHOH KOpoOKu IP67 wnAm K BHENIHUM KAEMMHBIM
KOAOJIKaM.

Bepcua c rubkuMm KabeaeM MOHTHpPyeTCd Ha OAOK SAEKTPOHHBIM BO BpeMs
COOpPKHM UM CYHTaAeTCs HEOTHhEMAEMOH dYacThl0 IIpeoOpa3oBaTead U MOKeET OBIThb

JEeMOHTHPOBaHa /3aMeHeHa TOABKO O0y4YeHHBIM 1€ PCOHAAOM.

3.1.2.1 IooknroueHue uepes KIAEMMHYIO KOPObKyY

Ecam u pmatymk u mpeobpasoBaTeAb OCHAIEHBI KAEMMHBIMH KOPOOKAaMH,
COEIMHUTEABHBINA KabeAb ITOATOTOBAEH Ha ODOMX KOHIIAX OAS IIOAKAIOYEHHS K KAEMMAaM
U KabeAbLHOMY BBOJY KAEMMHOM KOPOOKH.

OKpaH coequHAETCS C KaOeAbHBIMH BBOJIaMH KAEMMHOH KOPOOKH C 000uxX
KOHIIOB. BHyTpeHHHE 53KpaHbl IIap IIPOBOAOB COEOHHSIIOTCS MOPYyr C MOPYyrOM |

IOAKAIOYAIOTCS K KaeMMe «Schirm / Shield» B kaeMMHOM KOpoOKe.
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4 UcnmoAb30BaHHE PacXoaOMEPOB

4.1 [ag HCIOAB30BaHUS pacxXooMepa HeOOXOAMMO IIOHATh JSAEKTPOIIUTAHUE
Ha OAOK OAEKTPOHHBIM B COOTBETCTBHH CO CXEMOM OSAEKTPUYECKOH IIOAKAIOYEHUS
(mpuaoxkenue I).

4.2 U3MepeHHOe 3Ha4YeHHE pacxola IlepefaeTcss II0 MHTepgeicy B CUCTEMY
BEPXHETr0 YPOBHA B COOTBETCTBHUHU C IIPOTOKOAOM IIPOTpPaMMHOro obMeHa.

4.3 IIpoBepka paboTOCIIOCOOHOCTH pacxooMepa

4.3.1 IlpoBepka camMoaAUarHOCTHUKHU

[IpoBepKy IPOBOAAT HA PACXOAOMEPE BO BKAIOYEHHOM COCTOSHUMU.

Onun u3 ¢aannen [II1 pacxomomepa 3arAyiiarT, paboduyio IIOAOCTH 3aIIOAHSIIOT
IpecHOM 00e3ra3zoBaHHOM BOOOM M 3arAyIIalOT BTOPBHIM (DAAHIIEM.

JloryckaeTcd IPOBOAUTE IIPOBEPKY HA YCTAHOBKE [TIOBEPOYHOH.

Pacxogomep noakarogaroT K TexHosorudeckou [IT9BM. Ha TexHoaormgyeckoii [I19BM
3amyckatoT rmporpammy INMASS_link.

Bo Bpema ucnbeITaHUI KOHTPOAUPYIOT:

- 3HAYeHHEe BBIXOJHOI'O AaHAAOTOBOI'O CHTHaAa C TIIOMOIIBIO Kaaubparopa
MHOTO(MYHKIITHOHAABHOT'O TIOPTaTUBHOTIO;

- BBIXOJHOM YaCTOTHBIN CUTHAA C IIOMOIIBIO 4YaCTOTOMEPA;

- [Ad IIU(PPOBOrO BBIXOAHOI'O CHUTHaAa — OaUT COCTOSIHUS B COOTBETCTBUHU C
IPOTOKOAOM HH(POPMAIMOHHOTO oOOMeHa ¢ momomiblo nporpammbl  INMASS_link,
YCTaHOBAECHHOM Ha TexHoaormdecKyio [IOBM, B pabodyem pexkuMe U 3HAYEHHUE B IIOAE
«Pacxom», orobpazkaemoro Ha 3kpaHe [I9BM.

PesyAbTaThbl MPOBEPKU CUYHTAIOT IIOAOKUTEABHBIMH, €CAHM OalT cocTosgHUud (B
COOTBETCTBHH C IIPOTOKOAOM OOMeEHa I10 MHTepdeiicy) COOTBETCTBYeT paboToCriocoOHOMY
COCTOSHHIO pPacxoloMepa, aHaAOTOBBIM TOKOBBIM BBIXOAHOM CHUTHaA HaXOOUTCS B
auarna3zoHe ot 4 go 20 MA, BBIXOAHOM 4YaCTOTHBIM CHTHAA IIPOIOPIIMOHAAEH 3HAYEHUIO

BBIXOIHOTO CUTHaAa U He 6oaee 2000 T'ir.

BHHMAHHE! IIpoeepxy pabomocnocobHocmu npoeooums npu 3anOnAHEeHHOU
nonocmu ITIII pacxodomepa 6000iu unu 6030YyxXom.

4.3.2 TIpoBepKa paboTOCIIOCOOHOCTH pacxoaoMepa
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OmuH u3 @QaAaHIEB pacxo/ioMepa 3arAylIaioT, pabodyylo IIOAOCTH 3allOAHSIOT
IIPecHOM 00e3ra3oBaHHOM BOOOM U 3arAyIIalOT BTOPBHIM (DAAHIIEM.

[TonkArO4arOT pacxoOMEP COTAACHO CXEME JSAEKTPHUYECKOM IIOAKAIOYEHUId K
TexHoaorndeckol [IOBM (mpuaoxenue I'). BkarouaroT UCTOYHUK HUTAHUL pacxomoMepa.
Ha rexaoaorngeckoit [I9BM 3anyckaroT nnporpammy INMASS_link.

Bo Bpema ucnbeITaHUI KOHTPOAUPYIOT:

- 3HA4YeHHEe BBIXOJHOI'O AaHAAOTOBOI'O CHTHasa C TIIOMOIIBIO KaauOparopa
MHOTOOyHKIIMOHAABHOT'O IIOPTATHUBHOTO;

- BBIXOJHOM YaCTOTHBIM CUTHAA C IIOMOIIBIO YaCTOTOMEPA;

- [Ad IIM(PPOBOrO BBIXOAHOI'O CHUTHaAa — OaMUT COCTOSIHUS B COOTBETCTBUH C
IPOTOKOAOM HH(POPMAIMOHHOTO oOOMeHa ¢ momomiplo nporpammbl  INMASS_link,
YCTaHOBAECHHOM Ha TexHoaormdecKyio [IOBM, B pabodyem pexRuMe M 3HAYEHHE B IIOAE
«Pacxom».

YBeandnBasd W yMEHbIIad PacxXod HU3MEPdeMOM Cpenbl, KOHTPOAUDPYIOT 3HA4YECHHUS
BBIXOHBIX CUTHAAOB.

Tabawuita 10

HaummMmenoBanue
HEUCIIPaBHOCTH,
BHEIIIHEE
IIPOSIBA€HUE u
JIOTIOAHHUTEABHEIE
IPU3HAKH

BepogarHasa Criocob ycTpaHeHus

IIPUYIHXHA

BrixoagHo# curHaa 1 TIlomraroueHue 1 IIpoBeputhb

pacxogoMepa pacxomomepa He [IPaBHABHOCTB ITOIKATO-
COOTBETCTBYET COOTBETCTBYET CXEME JeHHd pacxoioMmepa.
HEUCIIPaBHOMY SAEKTPHUYECKOM 2 TIpoBepUTH HAAUYHE
COCTOSTHHIO — IIOAKAIOYEHHS. SAEKTPOITHTAHHS.

3HadeHue MeHee 3,8
MA uAHM Ooaee
20,8 MA.

2 OrcyrcrBHE
U3MepaeMou
JKUIOKOCTHU B
rmoroctH III1.

3 IIpoBepuTh LIEAOCTHOCTH
AUHUH CBA3U Ha OOPHIB.

4 B cay4yae BbIIBA€HUS
HEHCIIPaBHOCTH, CBSI3aHHOHU

3 B usmepgemotii

C OTCYTCTBHEM U3MEPAEMOU

KHUOKOCTH Cpenpl, CAEAYET IIPOBEPUTH
IPUCYTCTBYIOT €€ HaAu4He.
IIySPIPBKH rasa uan 5 B cayyae HEHCITPABHOCTH
IIOCTOPOHHHE OAOKa BAEKTPOHHOTIO,
[IpUMeECH, IIPOM3BECTH 3aMeHy BOA u3
CyIECTBEHHO cocraBa KommnaekTa 3UII-O.
IIpEBbIIIAOITIE
Oy CTHMBIE 6 HpOBeIBI/ITB YHUCTOTY
KOHIICHTPALLHIIL. BHYTpPEHHE} IT0BEPXHOCTH

[IIT pacxomomepa, Ipu HEOO-
XOAUMOCTH IIPOBECTH €€
OYUCTKY UAU YCTPAHUTH
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IPUYHHY ITI0IBACHUS
IIy3bIPHKOB BO3AyXa HUAU
IIOCTOPOHHUX IIPHUMECEN B
CAy4Ya€ UX HaAN4Ud.

BrixogHo# curhHaa He

COOTBETCTBYET
OEUCTBUTEABHOMY

3HA4YE€HUIO YPOBHS, HO
HaXOIUTCS B

nauaria3oHe ot 4 mo 20
MA.

HenpaBuabHaga
KoHJUryparmsg
TOKOBOT'O BBIXOJA.

[IpoBecTH KOH(MUTYPUPOBaAHHE
pacxozmomepa COrAacHO
YKa3aHUIM.

BrIixomHO# curHaa
pacxogomepa
OTCYTCTBYET.

1 IloBpexnaeHue
AUHHUU CBA3H.

2 HewucnpasHoCT
b 0AOKa
SA€KTPOHHOTO.

1 ITpoBepUTH LIEAOCTHOCTH
AVHUU CBL3U C IIOMOIIIBIO
MyABTHMETpA.

2 TIpoBepUTH HAAUYHE
SAEKTPOITUTAHHUA Ha pazbeMe
Kabeas, TIOAXOOLIIIETO K
pacxomomMepy.

3 Bamenuts BOa u3
cocraBa koMmriaekta 3UII-0O.
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4.4 Mepbl 0€30IaCHOCTH IIPH SKCIIAYVATAILHH

4.4.1 VCTOYHHKOM OIIACHOCTH IIPU HCIIOAB30BaHUU pPACXOAOMEPOB HBASETCH
u3MepsgemMasl cpeaa, HaXoadIIasacs o4 JaBACHUEM.

4.4.2 Be3onacHOCTH 9KCIAyaTaIllH 00ecIedYuBaeTCd TEPMETUYHOCTBIO PACX00MEPOB
U HAZIEXKHOCTBIO €T0 KPETIACHUSI IIPU MOHTaKe Ha 00bEeKTe.

4.4.3 MaTtepuasbl U IOKPHITUL, IIPUMEHSIEMbIE ITPHU U3TOTOBA€EHUHM PAaCXOIOMEPOB, HE
MOTYT OBITH MCTOYHHUKOM BO3TOPAHHUS U HE IOAAEPKUBAIOT FOPEHHE, He BBIAEASIOT T'a3bl B
KOHIIEHTPAIIUIX, CIIOCOOCTBYIOIIUX OOpPa30BaHUIO B3PHIBOOIACHBIX U TOPIOYHUX CMeced u

OOABIIIOTO KOAMYECTBA AbIMa, HE BBIACAAIOT AYPHOIIAXHYIIIHUX U BPE€AHBIX BEIIIECTB.

BHHMAHHE! KamezopuuecKku 3anpeuiaemcst 0emMoHmaix pacxooomepa npu
HaANu4uu u3boLmourno20 oaeneHust usmepsiemoil cpeoot.

4.5 [eHCTBHSA B 9KCTPEMAABHBIX CHTYAILHIX

4.5.1 TIlpu BO3HUKHOBEHHHM OKCTPEMAABHBIX CHTyallU¥ IIpHU SKCIIAyaTalluu
pacxomoMepoB, HAIIpUMep, IIPU MPEBBIIIEHUH MaKCHUMAaABHOIO pabodyero [JaBA€HUS,
HEeOOXOOUMO MOefCTBOBATHL COTAACHO UWHCTPYKIMUSM, HOPHUHATBIM B 3KCIAyaTHPYIOIIEH

OopraHu3allyiy.
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5 BAOK ynmpaBAeHHS

PacxomoMepoM MOKHO yIIpaBASITE AMOO C IIOMOIIBI0 BCTPOEHHOT'O 0AOKA YIIPABAEHUS,
WAM IIOPTATHUBHOIO KOMITBLIOTEPA B COYETAHUU C IIPOTPaMMHBIM OOecIiedeHHeEM, AH0O0 depes
kKoMMyHHKaTop HART.

B  caemyrommx — pasgesax — ONHCBHIBaeTcd  pabora HW  IapaMeTpUpPOBaHHE
npeobpasoBaTeAs C IIOMOIIBIO BCTPOEHHOIO OAOKa yIpaBA€HUS. [Ias HCIIOAB30BaHUS 6A0OKa
yIpaBA€HUS HEOOXOAMMO CHATH HABUHYHMBAIOUIYIOCH KPBIIIKY Ha OKHE.

Bo e3pbleoonacHblx 30HAX neped omicpblmuem KpblulKku oKHa ybedumecs, umo

cobnrooeHul ece coomseemcmeyroulue npasuwia mexHurxu 6e3sonacrHocmu.

Pacxopomep kKOpHONMCOBbIiH

«ENT» — BBOL
«ESC» — BBIXOZ, OTMEHA
«=» — BHHS3
«t» — BBEpPX
Pucynox 10 - Bnok ynpaeneHust

Baok ympaBaeHUST HMeEEeT BCTPOEHHBIH OYKBEHHO-IM(PPOBOH AUCIIA€H C Tpemd
CTpoKaMHu IIo 16 cuMBoAOB (popmar 15 x 52 mm). YToOBI yAyIHIUTE YUTAEMOCTH AUCIIAES
IIPpX HU3KOH BHEIIHEN APKOCTH, OH OCHAIICH IIOACBETKOMN. [laHHbIe U3MEPEHUN U HACTPOUKH

MOZKHO ITPOYHUTATD IIPAMO C 3TOrO AUCIIACHA
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5.1 PesxumMbI paboThI

BAok ympaBaeHUS MOXKeET paboTaTh B CAEAYIONINX PeXXHMAax:

PexxuMm mpocmoTpa: B pexume 1mpocMoTpa H3MEpeHHbIEe 3HAYEHUS MOTYT

oToOpaXkaTbCd B PA3AHMYHBIX COYETAHHSIX;, TaK¥KE MOTYT OTOoOpazkaTbCs HaCTPOUKU GAOKa
ynpaBaeHusa. HacTpoiiku mapaMeTpoB HeE MOTYT ObITh U3MEHEHBI B JaHHOM pexXuMe. Pexxum
IIPOCMOTPA — CTaHAAPTHBIN (yCTAaHABAUBAETCH 110 YMOAYAHHUIO) PEKUM PabOThl BKAIOUEHHOTO
npubdopa.

PexxHM InporpaMMHpPOBaHHA: B pexume nporpaMMHUpPOBaHUSI IIapaMeTphl

0AOKa yIIpaBA€HHS MOXKHO M3MeHsSTh. [locae BBoa ITPaBUABHOIO IIapOAsSl MOXKHO paboTaThk C
JOCTYIIHBIMH IIOAB30BaTEAI0 ([IapPOAb ITOAB30BATEAsI) MAM BCEMU JOCTYIIHBIMHU (CAy>KeOHBIH

IIapPOAb TEXHHUYECKHUX CHeI_II/IaAI/ICTOB) CPYHKI_U/IHMI/I.

5.1.2 KnaBumu H HX byHKIHH

Jag HaBUTAIMHU 10 MEHIO ¥ U3MEHEHUd HACTPOEK NOCTYIIHBI YEThIPE KAQBUIIIH.

KaaBumm: HMcrooab3yd KaaBUINH, OIEPATOP MOXKET HU3MEHATH YHCAOBBIE 3HA4YEHUd,
nasathb orBeThl [JJA/HET u BbIOMpaTh mapaMeTpsl.

KaaBuma Esc: KaaBuma «Esc» mo3zBoageT oTMEHUTH TeKyllee aeiicrsre. Haxkartue
«ENT» nepemerniaeT Bac Ha CAeOyIOIIUY Ooaee BHICOKHUH YPOBEHb.

[OBaxkapr HaxkaB «Esc», Bbl nepedgere nOpsaMo K (PYHKIIMOHAABHOMY KAaccCy
N3SMEPEHHBIE SHAYEHUWAI.

KaaBunia «<ENT»: HaxkaTue JaHHOW KAABUIIU ITO3BOASIET IIEPEUTHU OT YPOBHS MEHIO K
napaMeTpU4IeCKOMY YPOBHIO

Haskatue kaaBummu «ENT» moaTBepskaaeT BBO/.

5.1.3 PYHKIIHOHAABHBIE KAACCHI, PYHKIIHH H IIapaMeTphbl

OYHKIIHOHAABHBIE KAACCHI IIHUIINYTCS 3arAaBHBIMH OyKBaMu. PYHKIIHH KasKIOTO
PYHKIIMOHAABHOTO KAACCa 3aITUChIBAIOTCSH B BEPXHEM U HUXKHEM PETHCTPE.

HukHSS CTpoKa COAEPKUT CAEAYIOIIHE SAEMEHTHI:

- NudopmalinoHHbIE TEKCTHI;

- OrBets! [JA/HET;

- AAbTepHATHBHbIE 3HAYEHUS,

- ludpoBrle 3HaYeHUd (C Pa3MEPHOCTHIO, ECAH E€CThH);

- Coobi1ieHus 00 OoIrnoKax.

EcAan moAb30BaTeAb IIOIIBITAETCH M3MEHHUTL 3HAYEHUHd AIOOOTO M3 3THX IIapaMeTpoB
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6e3 BBoma TpebyeMoro mapoad, 6yaeT oToOpazkeHo coobIeHue «/J0CTyI 3arpelieHy.
5.1.4 ITapoau

PexxuMm mporpaMMHpOBaHUS 3allUIleH I1apoAeM. I[loAb30BaTEABCKUM IIapOAb
II03BOASIET IIPOU3BOAUTL U3MEHEHUs, NJOCTYITHbIE ITOAB30BATEAI0. OTOT MApPOAb MOXKET OBITH
U3MEHEH, KOTJa YCTPOHCTBO TOABKO BBOAUTCHA B OKCIIAyaTanuio. [laHHBIE HN3MEHEHHUST
CAEyeT COXPaHUTh B HAEKHOM MECTE.

[Toab30BaTeAbCKUM ITApOAb IIPU AocTaBKe npubopa — 0002.

Cay:keOHBIFI MapoAb TII03BOASET M3MEHSTb BCe€ BO3MOXKHBbIE QYHKINH OAoKa

yIpaBA€HUd. OTOT IMapOAb HEJOCTYIIEH II0OAB30BATEAIO.

5.1.5 Oucnaen

XKK-nucnae#t mpemHasHadeH nasd paboThl B auariazoHe temriepatyp ot —20°C mo
+60°C 6e3 Kakux-AuO0 moBpexaeHuid. OgHAKO IPU OTPHUIATEABHBIX HAM OAM3KUX K HYAIO
TeMIIepaTypax OUCIAEH 3aMeNAdeTcCs, a YUTAE€MOCTh H3MEPEHHBIX 3HAYEHUM YyXyAIlaeTcCs.
[Ipu temneparype Huxke -10°C MoOryT oToOpazkaThbCd TOABKO CTaTHYECKHE 3Ha4YeHUs
(HacTporiku mapameTpoB). [Ipu Temneparypax Bbie 60°C KOHTPACTHOCTH CYIIECTBEHHO
cHmxKaeTcd. [Ipu manTeAbHOM BO3AeHCTBHH OoAee BHICOKHX TEMIIEPATYP KUAKUE KPHUCTAAABI

MOTYT BBICOXHYTb.
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5.1.6 ®YHKIIHOHAABHBIE KAACCHI KpaHa OAOKA yIpaBAEHHS

dyHKIIME 2KpaHa 0AOKa YIIPaBAEHUS ITPEeACTaBACHBI Ha pUCYHKe 15.

MHdukamop

0duiue Hocmpouku

Bbix0OHbIE CUZHONG

JKpaH

ModenupobaHue

[luazHocmuka

0 npudope

Pucynox 11 - 0630p ¢pyHKkuuii

,E[aAee OITMCaHBbI BCE€ dpyHKLH/II/I IIporpaMMHOTIO O6CCH€‘-I€HI/IH, AOCTYII K KOTOPBIM
MOZKHO IIOAYYHUTB C IIOMOIIBIO IIApPOAd IIOAB30OBATCAA. qDYHKLII/II/I, AOCTYIIHBIE TOABKO

IIPOU3BOOAUTEAIO (CepBI/ICHBIe prHKL[I/II/I), B JaHHOM OOKYMEHTE HE OIIHMCBEIBAIOTCH.
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5.2 dyukuunonasbpHbId kaacc HHIAHUKATOPA

dynknunoHaabHbIN Kaace MH/IMKATOP mo3BoageT 3anporpaMMHUpPOBaTh U3MEPEHHbBIE

3HA4YEHUS OAS KaxKI0ou CTPOKH OVCIIAEA.

—~ Macc. pacx.

— OBbempacx.

/ Cmpoka 1 v _| r—

—{  TeMnepamypa
MHdukamop e - (mpoka 2 { pamyp

[nomHocme

|
|
|
~ Benuuua | — 0dbeM |
|
|
|

{
- £d. uam. | -

(kop. nomoka
N Cmpoka 3

-] Omkn \
- Modnucu \ !

| { Bkn \

Pucynok 12 - HamepeHHblE 3HAUEHUSL

5.2.1 OxHo evlbopa/coenams eblbOp

B okHe BrIOOpa COAEPIKUTCH TPU CTPOKHU, KaXKIOH M3 KOTOPBIX MOXKHO 3a7aTb CBOE
3Ha4YE€HMHE: BEAUYNHA, €IUHUIIA U3MEPEeHUs U IIOAIINCh.

Kaxk mnpaBuao, mepBaa crpoka KK-nucrnaes comepzKHUT 3aroA0BOK, a BTopas —
TeKymi mnapaMmeTrp. Ecau cucremMa HaXOAUTCS B pPEXHME IIPOTpPaMMHPOBAHUL, 3TOT

mapaMeTp 3aKAIOYEeH B KBa/paTHbIe CKOOKHU.

HasBanue pyHKIINU

[Be100D]

B pexume mnporpaMmMHpoBaHHd, T. €. IIOCA€ BBOJA IIapoAd, OIIEpaTop MOXKET
IEPEUTH K HYKHOH HACTPOMKE C IIOMOIIBIO KAABUII A HAH ..., IIOCA€ YE€rO0 OH MOIKET
HOATBEPAUTE BBIOOpP, HaxkaB «Enter». YToObI COXpaHUTH TEKYIIYI0 HACTPOUKY, HaKMUTE

«Enter».

5.2.2 OxHO BBOoAa/H3MEHEHHE 3HAYEHHS

B okne BBoga nepsas crpoka XKK-aucrineda Bcerga okasblBaeT 3arOAOBOK, a BTopad
CTPOKA ITIOKAa3bIBAaEeT TEKYIILYI0 HACTPOUKY, TPETHIO CTPOKY MOXKHO N00aBUTH IO KEAAHUIO, B

Heil OyzmeT oTobpazKaThbCs ITOAIHUCE.
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[Tpumep:

HaszBanue pyHKINH

-4,567 emuHUIL

OTH HU3MEHEHUId MOXKHO BBIIIOAHHTH TOABKO B PEXHUME IIPOTPAaMMUPOBAHHUS, UYTO
O3HaA4YaeT, YTO HEOOXOAMMO BBECTHU IIPaBHUABHBLIHA Hapoab. YToOBI ImepeMecTUTh Kypcop OT
OHOTO JECATUYHOT'O 3HaKa K CAEYIOIIEMY, BOCIIOAB3YUTECH KAAQBHIIIaAMHU
» uau d. [Iag yBeAMYEHUd 3HAYEHUd AECATHUYHOIO 3HakKa o[ KypCOopoM Ha 1 HMCIOAB3yHTE
KAABUILY A, IAd yMeHbIIeHHd — KaaBuilly V. [lad CMEHBI 3HAKa C IIAIOCA HA MHHYC U
o0paTHO IIOMECTHTE Kypcop Iiepen IlepBod nucppod. A MTOATBEPKAECHUS H3MEHEHUH

Haxxmute Enter. [lag coxpaHEeHHd TEKYIIEro 3Ha4YEeHHUS HaxKMHUTe Esc.
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5.3 dyHKIIHOHAABHBLIH KAacc OBIIIUE HACTPOUKH

= Macc.pacx.

LLE S T

= O6.pacx. -IH:I—PDM|

abu HacTpoike —

L -ITmr:purﬂ:la.l BECY], SACTE

® Mnorvocts
=

s

uamerp 1|:|5rEu| BRI MM I
® Manmactp.
YoraH. myn\e | CEHCTEAE

Pucynox 13 - Obwue Hacmpoiiku
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dynknuoHasbHBIM Kaacc OBIIUE HACTPOMKU mo3BoAeT 3a1aThb HaCTPOWKH
CA€YIOIIVM ITapaMeTpaM:

- MaccoBsbIl pacxon;

- OOt pacxomn;

- CyMMapHBIA pacxon;

- Temmniepatypa;

- IIanoTHOCT®B;

- ﬂOHOAHI/ITeABHBIe HaCTpOI‘/’IKI/I.

5.3.1 MaccoBBIH pacxon,

[Tocae BrIOOpPa pyHKIIMM Maccoseslii pacxod OTOOPa3UTCS CAEAYIOIIEe:

Macc.pacx.

XXX.X Kr/4

KK-aucnaed mokas3bIBaeT TEKYIIUN MacCoBbIM pacxon. OmnepaTop MOXKET HAa3HAYUTh
eOUHUILy OToOpazkeHHss B (QyHKIHOHaAbHOM Kaacce PACXO/l, wucmoab3ys QyHKIIHIO

e0UHUYbL MACCOB020 PACX00A.

T/C

Kr/c

r/c

T/MWUH

r/MWH

T/

Macc.pacx. H kr/4

T/™

| |
| |
| |
| |
- en.uam. | ki/MuH |
| |
| |
| |
| |

- MuH.3Hau. | BBOR UMCra |

> Makc.3Hau. | BBOO UMCna |

Pucynox 14 - Maccoevslii pacxoo
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5.3.2 O0'LEMHBIH pacxon

[Tocae BbIOGOpa (pyHKIIHMH Ob6BbeMmHbL pacxo0 OTOOPA3UTCS CAELYIOIIEE:
00. Pacx.
XXX.X m3/g

OO0BeMHBIH pacxon OToOpazkaeTcs, €CAU Oblaa HaCTpoeHa ¢ aKTUBUpPOBaHA
IIAOTHOCTB U3MepeHHUs. B IpoTUBHOM cAydae IosSBAsieTCsl coobIieHue oo ommuodke. OmepaTop
MOXKeT 33a7aThb eOUHUILy H3MepeHHs B (QyHKIIMOHaAbHOM Kaacce PACXO/l, wucrioabpdyd

dyHKIHI0 O6bemHozo pacxooa.

m3/c

n/c

mn/c

M3/MUH

MIT/MUH

M3y

n/y

| |
| |
| |
| |
O6.pacx. > e.M3M. | n/muH |
| |
| |
| |
| |

Mn/y

Pucynox 15 - O6vemmuulit pacxoo

5.3.3 C4éTYHK NPSIMOro NMMOTOKa (CYMMapHBIH pPacxon)

[Tocae BbIOOpa (PYHKIIMU CYETYHUKA NPSM020 NOMOKA (cymmamopa pacxooa) 6yoym

OTO6pa}KaTI:CH TEKYIIHUE IIOKAa3aHHd CUETYHKAa IIPAMOI'O IIOTOKA.

CyMM. pacx.

XXXXXXXX. XX Kr

OmnepaTop MOXKeET 337aThb €QUHUIBI HU3MePEeHUd B (PYHKIIMOHAABHOM KAACCE CYMM

pacx., UCoAb3ys PyHKINIO EOuHUuya cymmamopa.

"{ ea.n3M. Mmacchbl ‘ K

Cymm.pacx. |—

—{ en.nam. obbema ‘

Mn

PucyHorx 16 — CymmapHulii pacxoo

I'PBT.407281.001 PD | Pacxomomepsr kopuonmcossie MTHMACC 61
Bepcus 2 / urons 2026



5.3.4 TemneparTypa

[Tocae BeIOGOpa dyHKIIMH Temnepamypa OTOOPA3UTCS CAELYIOIIEe:

Temniepatypa

XXX, XX °C

XKK-nucnaeidr 1okasblBaeT TEKYILIYI0 TeMIEparypy H3MeEpPSeMOn XKUIOKOCTH B

rpanycax lleabcusa, ®apenreiita nanu KearBruHa.

°C
—  e[.U3M.
K
TemnepaTtypa [
OTKN
» CoCcTogHMe
BKI
> PuKc.aHau.
» TemnepaTtypa BBOJ Yucna

Pucynox 17 - Temnepamypa

5.3.5 IIAn0OTHOCTB

B 3aBucuMocTH OT HacTpoeK QyHKIMoOHaAbHOro kaacca IIAOTHOCTL Oyger
oToOpaskaThCsd TEKyIllas HAM HCXOAHAS MAOTHOCTBL. [IAOTHOCTB OTOOpazkaeTcss AWIIL B TOM
CAy4dae, €CAM €€ H3MEpPEHHE BO3MOXKHO C IIOMOIIBIO pacxoioMepa, M OH HaCTPOEH

COOTBETCTBYIOLIUM 00pa3oM.

ITaoTHOCTE

XXX.XT/A

OmepaTop MOXKeT 3aaaTh €OUHHUIIBI HU3MEPEeHUd B (PYHKIIMOHAABHOM KAacCCe

[TAOTHOCTD, ucnoabiys dyHKINIO « EOuHuya niomHocmuy.
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ef.u3Mm.

Kr/m®

NMnoTHOCTBL

r/cm®

Pukc.3Hau.

CocTosaHuKe

NMnoTHOCTbL

Pucynox 18 - IInomHnocme

OTKN

BKI

BBO 4Yncna
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5.3.6 dyukunonasbHbIi kAacc BBIXOOHBIE CUTHAABI

BRI CHHAN [——t & Nickp b

Cappoore Modbus

HART

PucyHorx 19 — Bbix0oOHblEe CUZHAbL
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dynknuoHaabHbIN Kaacc BBIXOHBIE CHUIHAABI mo3BoasgeT 3amaTh HACTPOUKU

CA€AYIOIIM IIapaMeTpaM:
- Tok 2;
- [IUCKpETHBIN BBIXOL;

- KommyHukanud.

5.7 dyuknuoHasbHBIH KAacc MOOEAUPOBAHHUE

Tok 2

CocTosHKMe

3HadyeHue

k4

MopgenupoBaxue

OYHKIIMOHAABHBIM  KAACC

CA€YIOIIM IIapaMeTpaM:
- Tok 2;
- [IUCKpETHBIN BBIXOL;

- MaccoBsbIil pacxon.

[nckp.BeIxoa

CocTosiHMe

3HayeHue

Macc.pacx.

CocTosiHMe

3HayeHue

Pucynox 20 - ModenupoeaHue

MOAEAVUPOBAHUE

| OTKM |

T

| BBOA uMCrA |

| OTKIT |

T

| BBOA uUMCna |

| OTKIT |

T

| BBOA YUMCna |

II03BOASIET 3alaTh HACTPOUKU
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5.8 dyurnuoHaAbHbIH KAacc JTHUATHOCTHKA

Y

Hanps:keHue Kar. 1

YK1CNoO

Y

INunarHocTuka

HanpsxxeHune Kar. 2

YACINO

Y

Crartyc namepurtens

YKUCIO

Yeunenne APY

Pucymnok 21 - JuazHocmuka

k4

YK1CIo

dynknumoHasbHbIN Kaacc [JVMATHOCTUKA mo3BoasieT 3aaTh HACTPOWKHU CAEAYIOIIIUM

rnapaMeTpam:
- Hanpaxkenue kareropuu 1;
- Hanpazkenue kareropuu 2;
- Cratyc usmepuread;

- Ycuaeuue APY.
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5.9 dyukmuoHaAbHbIH KAacc O IPUBOPE

> [Maponb BBOA 4YucCna

» 3aB. HOMep BBOA 4YucCna

» Bepcua o MHOpM
[lepesarpyska aencTene

» YCT.3aB.HacTp aencreune

O npubope

» Tek.HacTponka 4YKCno

» YCT. HacTp. 1 aencreune

» YCT. HEIlCTp. ) Jencreue

» Coxp. HacTp. 1 aencreune

» Coxp. HIaCTp. 5 aencrene

Pucynox 22 - O npubope

dynknunoHanbHbIN Kaacc O ITPUBOPE mnosBoageT 3amaTh HACTPOMKH CAEOYIOIIHIM
rmapaMeTpam:

- [Iapoas;

- 3aBOACKOM HOMED;

- Bepcus I10;

- [lepeszarpyska;

- YCTaHOBUTH 3aBOJCKHE HACTPONKY;

- Texkyiye HacTpPOUKY;

- YCTaHOBUTH HACTPOUKU 1;

- YcTaHOBUTH HACTPOUKHU S;

- CoxpaHUTh HACTPOUKH 1;

- CoxpaHUTh HACTPOUKHU S5
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5.9.1 IIpouieaiiee BpemMs

Ha 2KK-mucnaee orobpazkaeTcss BpeMs pabOThI, IIPOIIealliee B JHAX (I), 4acax (4) u

MHHYyTax (MI/IH) C MOMEHTa 3allyCKa 1 BBOJA CHUCTEMEI B OKCIIAyaTallUIO ITPOU3BOAUTEACM:

[Ipomiemitiee
BpeMs
256 o 18 g

06 muu

5.9.2 MaccoBbIH pacxoa + CueTYHK ONPSIMOro NoTokKa (cymmaTop)

[Tocae BbIOOpa maHHOM (PYHKIIMHU B HEPBOH CTPOKE AUCIIAed OyaeT oToOpazkaThbCd

TEKYIIUN MaCCOBBIM pPacXOm:

XXX.X Kr/4g
XXXXXXXX.
XX kr

Bropas cTpoka MNokKas3bIBaeT 3HA4YEHHE CUYETYHKa IIPAMOro IIOTOKa (cymMmaropa).
Oneparop MOXKeT 3aaaTh EOWHUIBI H3MEpeHHs B (QYHKIHOHaabHOM Kaacce PACXO/],
UCTIOAB3Yyd (pyHKIMIO EoduHuya wmaccogozo pacxooa QM, a Takxke ¢QyHKIUI EouHuua

cymmamopa B pyHKIIMoHaAbHOM Kaacce CYMMATOP (nass BTopo CTPOKHU AVICIIAES).

5.9.2.1 MaccoBbI# pacxon + IIAOTHOCTE

[Tocae BbIOOpa maHHOM (PYHKIIMH Ha AUCIIAEE MTOSIBHUTCS CAEAYIOIIEe:

XXX.X Kr/4
XXX.X r/cm?®

[lepBaga crpoka KK-aucrnaes mokasplBaeT TEKYLIMH MacCOBBIM pacxof, a BTopad —
IIAOTHOCTB U3MePsIeMOH KUAKOCTU. BBl 3a1aeTe efMHUILY OTOOpazkeHus B (PYHKIIMOHAABHOM
Kaacce PACXO/, wucnoapdys dyHKIUIO emnuHuly QM MaccoBoro pacxoma, U €OUHUILY
U3MEPEHUsT IIAOTHOCTH, HCIIOAB3ysl (PYHKIMIO €OUHHI]T U3MEPEeHUS IIAOTHOCTHU B

dyuarumonasbHoM Kaacce [INAOTHOCTD.
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5.9.2.2 MaccoBbIH pacxon + TemmepaTypa

[Tocae BBIOOpaA maHHOM (PYHKIINN Ha QUCIAEE ITOSIBUTCH CAEAYIOIIIEE:
XXX.X Kr/4g
XXX °C

[lepBag cTpoka Oucriaess oTobpaskaeT TEKYLIMH MacCOBBIM pacxod, a BTopas —
TEMIIEPATYPy HU3MEPSIEMOM KHUAKOCTH. 3aaaTh €AWHHUIBI H3MEPEHUHS pacxoga MOXKHO B

dysk1monassHoM Kaacce PACXO/I, ucrioab3yda pyHKINIO EduHuya maccogozo pacxooa QM.

5.9.3 O6'eMHBIH pacxoa + C4eTYHK NPSIMOTro IMoToKa (cymmaTop)

[Tocae BwIOOpa maHHOW (QYHKIIMM B IIEPBOM CTPOKE OgUCIIAed OyaeT BBIBEIEHO
TeKylllee 3HauYeHHe OOBEMHOI'0 pacxoaa:
XXX.X m®/4g
XXXXXXXX.
XX m*

Bropad cTpoka oToOpazkaeT 3HaUYEHUE CYETYHKA IIPSIMOro MOTOKA. 3a4aTh €IUHUIIBI
U3MEpEeHUsT MOXKHO B (pyHKIMOHaabHOM Kaacce PACXO/, ucnoawb3ysa (pyHKIUIO EduHuua
ob6bemHo20 pacxooa QV, a Takxke B QyHKIIMOHaAbHOM Kaacce CYMMATOP, wucnoab3yd

dyHk1mio EouHuya cymmamopa A BTOPOH CTPOKHU OUCIIAES.

5.9.3.1 O6'bemMmHuBbIH pacxon + [IAOTHOCTE

[Tocae BbIOOpa gaHHOM (PYHKIIUH HA JUCIIAEE TIOSIBUTCS CAEOYIOIIIEE:
XXX.X M3 /g
XXX.X r/cm®

[lepBag cTpoka maucriaess oToOpazkaeT TeKyIHH oOBeMHBIH pacxon, a BTopas —
IIAOTHOCTh H3MeEpPSeMOH XKHAKOCTH. 3a7aTh eOUHUILI H3MEepeHHs pacxola MOXKHO B
dyrrmoHaabHOM Kaacce PACXO/I, ucrnioab3ysas pyHKIMI0O EduHuya obwemHozo pacxoda QV,

a eOUHUIIbI U3MEPEHUS IMAOTHOCTH — B (pyHKIMoHaabHOM Kaacce [IAOTHOCTD, ucrioapdysa

dyaruuo EduHuya niomHocmu.
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5.10 PexxuM npocMOTpa IPH 3allyCKe

Bribupaga dyHKIMIO Pexxum npocmompa npu 3anycke, oliepaTop MOXKET HACTPOUTH
[UCcIAed mo ymoadaHuio. [Tocae BRaOUeHUd Ipubopa, ecCAM KaKoe-TO BpeMd He HasKUMaThb

Ha KAABHIIIH, 3arOPUTCHA HaCTpOGHHBIﬁ JIHCIIACH:

Pesxxum
IpocMoTpa

[QM]

[To yMOAYaHHIO MOKHO BBIOPATH OAUH U3 CAEAYIOIIUX IHCIIACEB.
QM (MaccoBslit pacxon)

QV (O6meMHBIH pacxon)

CuéTyuK IIPIMOro II0TOKa (CymMMaTop)
CyéTuynk 00paTHOTO MOTOKA (CyMMAaTOp)
IIn0OTHOCTB

Temniepatypa

QM + Cuétyuk IpsgAMOro moToka (CyMMaTop)
QM + TIaoTHOCTB

QM + Temmnepatypa

QV + CuéTyuK OpsSMOro moToka (CymmaTop)

QV + IlaoTHOCTB

YV VvV V¥V ¥V ¥V V VvV VYV VYV V V VY

HeI/ICHpaBACHHBIG SHAQ4YE€HUA

5.10.1 HeucnpaBAEHHBIE 3HAYEHHS

Lucnneil HeucnpassieHHblX 3HaueHUll NOoAAEPKUBAET (PYHKIIUIO MOUATHOCTUKH U
ycTpaHeHUs HeucnpaBHocTed. O MOSBA€HUU TEKCTOBBIX COOOLIeHUM 00 omubkax u
comepRUMoOM Jlucnniess HeucnpasieHHblX 3HOaUeHUll coollIuTe, IIoXKaAydcTa, B HaIIly

CEPBUCHYIO CAYXKOY:

XXX. XXX
tt
t.tttt
iiliii
eee.a

aa

OtobpazkaeMble 3HAYEHUS HHTEPIPETUPYIOTCH CAEAYIONIUMM 0O0pazoM:
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» XXX.XXX: 3HadeHHe cABUra a3 MexKay CUTHaraMU pacXoqOMEpPOB.

> ttt.ttt: mokasbpIBaeT U3MepSeMyI0 PacxX0OMEPOM TEMIIEPATYPY.

> fif.ffff: mokaspIBaeT TEKYIIyI0 9acTOTy KOAeOAHUM CHUCTEMBI.

> eee.aaa: IIOKasbIBaeT 3HA4YeHHE TOKa BO30YKIEHUS (eee) U HaIpsaKeHHe

pacxomoMmepa (aaa)

5.10.2 dyurkunuoHaabHbIH KAacc I[TIAPOAD

dyukuoHaabHbEIM Kaacc [TAPOADb cocroutr mu3 ¢yHKIUM, HazHaudeHHE KOTOPBIX —
BBOJZL U H3MEHEHHE IIOAB30BATEABCKOI'O IIapoAsd, a TaKyKe BBOJ CAyKeOHoro mapoas. [ag

OTMEHEBI TEKYIIIETO OEUCTBUS HAKMUTE KAaBHUIITY Esc.

MAPOJ1b
OyHKIMOHAIBHBIA KJacc
MNMAPOJIb
Tapons ( \
TI0JIB30BAaTCIIA napon b?
Y 0000 )
H3MeHI/ITB HapOHL BEDJJ. HOBOIo napona
T10JIb30BaTECIIA 0000
CityxeOHbIH ( N
napoib Maponb?
L 0000 )
KomMMepueckuli f N
yueT C6poc ownbok
Cbpoc owmnbku \ __Koa 0000 y

Pucynox 23 - dyHKryuoHansvHuli knacc ITAPOAD
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5.10.3 Honv3oeamensvcKkuili. NApoisb

[Tocae BBIOOpa dyHKIMU [lonb308amenbCKulli naposie W HaxkaTUd KaaBumu Enter

Ha OUCIIAEE TIOABHUTCA CACOYIOIIIEE:

[Tapoaw?
0000

Orobpazkarorcsa yucaa 0000, KoTOpble MOXKHO U3MEHUTH, ITEPEKAIOYAS KAABUIIH CO
crpeakamMu. Haxkatue kKaaBuinu «Enter» moaTBepskaaeT apoAb

Ecan nmapoab BBelleH IMPaBUABHO, ITOIBUTCHA CAEAYIOIIEEe COODIIIeHME:

[Tapoasp

IIPUHAT

Ecan mapoab BBeZleH HEIPABHUABHO, ITOSIBUTCS CAEOYIOIIEEe COOOIIIEHHE:

HesepHsblii

I1apOAb

[ToAB30BaTEABCKHUH ITAPOAb K ITPHUOOPY ITpHu ero rmocraBke — 0002.

KoppekTHbII TIOAB30BATEABCKHUU IIAapPOAb II03BOAIET UM3MEHSThH BCE IIapaMeTphbl
IpPOrpaMMHOTO oObecriedeHus, AOCTYITHbIe KAHMEHTYy. [locAe TOro, Kak OMIepaTop BBIKAIOYHA
Opubop MAU He HaXKUMaA HUKaAKHWE KAABUIIH B TedeHHEe 15 MHHYT, OyZeT aBTOMATUYECKHU
OTMEHEHa aBTOpH3alllsi, CBA3aHHAs C BBOJAOM IIapoAs [OAd H3MEHeHUusa HacTpoeK. Ecau
orepaTop He BBEA KOPPEKTHBIH IIapOAb, BCE HACTPOUKH OymayT oTOOpazkaThbCsd, HO HE MOTYT
ObITb M3MeHeHbI. M3ameHeHue HacTpoeK c momolnbio HART wmau coemmHeHuss Profibus PA

MOZKHO ITPOH3BOAUTE B AI0OOOE BpeMs U 0e3 BBEIEHUS ITaPOASI.
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5.10.4 H3meHeHUE NAPOSisl noJib308amenst

Ilocae BBOmA KOPPEKTHOIO IIOAB30BATEABCKOIO IIapoAs BBl MOXKETE€ H3MEHUTH
CYLIECTBYIOIIUN TIapoAb Ha HOBBIHA. [Ipu BbeIOOpe QyHKIMKN «H3mMeHUmMb naposb

nonv3zoeamesisi»r U HaxKaTuu Enter Ha aucnaee mossBUTCA CAEAYIOIIIEE!

BBenuTe HOBBIM
IIapoAb

0000

Orobpazkarorcsa yucaa 0000, KoTOpble MOXKHO U3MEHUTH, ITEPEKAIOYAS KAABUIIH CO

crpeakamMu. Haxkatue kaaBuiu «Enter» moarBepKaaeT HapoAb

5.10.5 CnyrxebHuli napons

[asa HacTpo¥KH QYHKIHH, HEOOXOOUMBIX OAd pPaboThl, CAyKE€OHBIH IIapPOAb HE
TpedyeTcs.

CAyKeOHBIIf IIapoAb IIpeAHA3HaA4YeH MOAd TEXHHYEeCKHX paboTHHKOB U He
HPEIOCTABASIETCS KAUEHTY. [IAS KOPPEKTHOH paboThl IIpubopa HEOOXOAHMMBI IIPaBUABHBIE

HACTPOUKU (HAIIPpUMeED, OIIPEeeACHUE ITapaMeTPOB U KAaAUOPOBOYHBIX 3HAYEHUT).

5.10.6 Eauuuiia cymMmMaTopa (CHeTYHKOB)

[Tocae BeIOOpa yHKIIMKM EOUHUUG cymmamopa (cuemuukog) U HaxkaTus Enter Ha
JUCTIACE TIOSIBSTCS TEKYIIMEe €OWHUIbI H3MEPEHHUd CcyMMaTopa (CYEeTYHKOB) MPSMOTO U

00paTHOTO ITOTOKOB:

Haxomenue:

[kr]

MOo>KHO BBIOpaTh OAHY W3 CAEAVIOIIUX €IUHUIL U3MEPEHUSI:

> EquHunpr Maccel: T, KT, T
> EnuHUIE 06beMa: M3, cM3, A;
> [TporpaMmMupyemble eqUHUIBLI Macchl: xxXQM.

> [IporpaMmMmupyemble eqUHUIIBI o0beMa: xxQV.
IIpu usmeHeHuu eJuHUUbL usmepeHust cymmamopa (cuemuurxu)
aemomamuuecku obHynaromest 0o 3HauerHust 0.00.

EILI/IHI/IHa 00bEMAa UMEET CMBICA AUIIIL B TOM CcAydae, €CAHU pacxoaoMeEp ObIA HaCTpPOEH
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Ha u3MepeHHe nmaoTHocTu. Haxkmure Enter, 9ToOBI IIOATBEPOUTH U COXPAHUTH U3MEHEHUSI.
[Tocae 3TOrO0 mpsaAMOl M OOpaTHBIM CyMMaTOp (CUeT4YHK) OymeT oToOpazkaTh BBIOPAHHEBIE
€IUHHUIIB] U3MEPEHUS.

BaaeHTHOCTb IIPOrpaMMHUPYEMBIX €AWHUIL OIIPEeNeAdeTCd HacTpoMKaMH eIuHUIL

pacxoaa.

5.10.7 Obnynenue cymmamopa (cuemuuxa)

ﬂAH OGHYACHI/ISI CYMMHUPYIOIIIUX CYETYHUKOB H606XOILI/IMO IIEPEKAIOYHUTBECA HaA OTBET

[ma]. IIpaMmoit u oOpaTHBIM CUETUYHKU IIPU 3TOM Takxke o0Hyadarcs (0.00).

Copoc cuéTurkoB
[HeT]

[Ipu Haxkatum Esc vau BrIOOpe [HeT| ommepaTop MOXKET OTMEHHUTH TeKylllee AeficTBHe

0e3 u3MeHeHUud HaCTPOEK CHETIHKA.
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5.11 dyurkunonasbHbIH KAacc OBPABOTKA HJAHHBIX

dyukimmoHaabHbIi  Kaacc OBPABOTKA [JAHHBIX BraroyaeT Bce (YHKIINH,

BAUIONINE HA 00pab0TKy U3MEPEeHHBIX 3HAYEHUH.

ﬂAﬂ HU3MEHEHHA TEKYIIHNX HAaACTPOEK H€O6XOI[I/IMO BBECTH IIapPOAB. B IIPOTHUBHOM

cAydace HaCTpOfIKH MOZKHO OT06pa3I/ITB, HO He M3MEHSTH. [Iad OTMEHbI TEKYIIETOo OeUCcTBUS

HaxkMmute Esc.

OBPABOTKA JIAHHBIX \
O yHKIMOHAIBHBIN KIacc
<4—»| OBGPABOTKA AAHHbIX
JemndupoBanue
< DdemndmposaHme
03c
A
Orceuka
HU3KOTO OTCeYKa HU3KOoro
pacxoza pacxoAa
01%
A
Y
Tmerepesrc ( Tucrepesuc )
OTCCYKHUU HH3KOI'O OTCEUYKM HU3KOro
pacxona k pacxoaa 01% )
A
Y é )
X.XXX Kr/4
Kanubposka kan. ? [HeT]
Hyna HeT
A k aa J
r DunbTp N
[cTangapT)
y cnabo
cpedHe
q)Mn pr o ———— ¢ CTaHaapT
CUNBHO
cney. 1

cneu, 2
cneu, 3
k cneu. 4 J

Pucynox 24 — dynkyuonanvHuli knacc OBPABOTKA JAHHBIX
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5.11.1 OemndupoBauHe

3HayeHHe AeMO(pUPOBAHUS IIpPEeNHA3HAYEHO [Ad TallleHHs pPe3KUX HW3MEHEeHUU
CKOPOCTH IIOTOKA HAU BO3MyIlleHUH. OHO BAHSET Ha OTOOpazKeHHEe M3MEPEHHOTO 3HA4YeHUS,
a TakyKe Ha TOKOBBIH M HMITYABCHBIM BBIXOABI. EIro MOXKHO yCTAHOBUTE C MHTEPBaAoM B 1
cekyHny orT 1 mo 60 cekynn. Ilocae BpIOOpa (QYHKIIMM 3HA4YeHUS MAeMI(UPOBAHUA U

Haxkatud «Enter» mogBuTcs caemyroiee rmoAe BrIoopa:

[emncupoBaHue

03 c

OTo0pa3urca TeKylllee 3Ha4deHHe AeMII(PUPOBaHUSA, KOTOPOE MOKHO H3MEHUTD,

mepeKrAlodas KAABHUIIH CO CTpeaKaMu. HaxkaTue kaaBuniu «Enter» moarBepzkaaeT BBO/I.

5.11.2 OTcedyeHHEe HH3KOI'o pacxoaa

3HadyeHHe AT OTCEYEeHHs HU3KOIo pacxoqa (HH3KOro obbema II0TOKa) — IIPEeIeABHOE
3HaQ4YE€HHE, yKa3aHHOE B IIPOILIEHTaX, KOTOPOE CBA3aHO C BEPXHEM TIpaHUIEN aguarnasoHa
3HaYeHUH pacxona. Ecan o6beM OIyCTHUTCH HHXKE 3TOTO 3HA4YeHUd (HaIllpUMep, B pe3yAbTaTe
yTe4KH), oToOpazkaeMoe 3Ha4YeHHE U TOK Ha BbIXome OyayT ycraHoBaeHbI Ha «HOAD».
3HadeHHe OTCeYeHUd HHU3KOI0 pacxoaa MoOKeT OBbITh yCTaHOBAEHO B auaria3oHe ot 0 mo 20 %
c 1%-abIM marom. [Tocae BeIOOpa (pyHKIIMU OmceueHue HU3K020 pacxoda U HazxkaTtus Enter

IIOABHUTCA CAECAYIOLIICE IIOAC BI:I60paI

Orceyka HU3KOTO
pacxoja
00%

[Tocae ycTaHOBKHM HOBOTO 3HAYeHHs HaxkMmuTe Enter, 4ToOBl HOATBEPAUTH
U3MEHEHUd.

[aa mpubOpPOB, HCIIOAB3YEMBIX B OIIEpPaIlUdgX OTKAYKH IIPOAYKTa IIOTpebUTEeAro,
PYHKIIMIO OTCEYEHUd HHU3KOI'0 pacxoga HEOOXOAWMO OTKAIYHTH, TO €CTh YCTAHOBHUTH €€

3HaueHUre Ha 0%.

I'PBT.407281.001 P3O | Pacxomomepsl kopuomrcoBbie MTHMACC 76
Bepcus 2 / ntonb 2026




5.11.3 'ucrepe3Hc OTCEYEHHS HH3KOI'0O pacxoaa

T'ucrepe3uc o0beMa HU3KOTO pacxofia MpeAcTaBAsIeT COOOM pacxom, BhIPaKEHHBIH B
HPOIIEHTAX OT 3HAYEHHUSd BEPXHEro IMpeaeAa, HHXKEe KOTOPOTO [JOAXKEH CTaThb O00BEM, HAU
IPEB30UTH YCTAHOBAECHHBIH 00BEM HH3KOTO pacxXoda C TeM, 4YTOObl aKTUBHPOBATH HAU
JeaKTUBUPOBaTh QPYHKIIHIO. 3HAYEHHE TUCTePe3uca OTCEYEHUsS MOKET ObITh YCTAHOBAEHO B
auartazone or O mo 10 % c 1%-veEIM 1marom. Ilocae BbeIOOpa dyHKIMU [ucmepesuc

omceueHuslt HU3K0z0 pClC)COdCl 1 Haxkatudgd Enter mogaBuTcd CACAYIOIIIEE TIOAE BbI60paZ

I'ucrepesuc orceueHust
Hu3Koro pacxoaa 00%

OtobpazkaTbcs OymeT TeKylllee 3HadeHHe TUcTepe3uca. TeKyllee 3Ha4YeHHE MOXKHO
U3MEHUTH. [locAe yCTAHOBKH HOBOIO 3HAYEHHs THCTepe3ruca Haxkmute Enter, YTOOBI

OATBEPAUTH U3MEHEHU.

5.11.4 HacTpoHKa HYA€BOH TOYKH

Hcnoar3ya dyHKIIMIO Hacmpoiika HYys1eeoll mouku, oIepaTop HMeEeT BO3MOIKHOCTh
IIEPEHACTPOUTHL HYAEBYIO TOYKY CBOErO CYETYHMKa B HU3MEPUTEABHON cucreMe. HacTpoHKy
HYA€BOM TOYKU HEOOXOAMMO IPOU3BOAUTEL IIOCAE IPOILEAYPhl YCTAHOBKU HAH AKOOBIX THIIOB
paboT, IPOBOAUMEIX B Tpybax BOAM3H pacxomgoMepa.

Ora PyHKIING MOXKET ObITh peasn30BaHa TOABKO IIPU YCAOBHHU OTCYTCTBHUS ABUXKEHUS
KUIKOCTU B pacxomoMmepe. B IpoTHBHOM caydae u3MepsgeMble pacxoabl OyayT 3aBeqoMO
HeBepHBIMU. PacxomoMep MoOxKeT OBITH ITOAHOCTBIO IIYCTBIM HAU 3aIIOAHEHHBIM KHIKOCTBIO.
YacTu4yHOE 3allOAHEHHE HAM HaAW4YHE IIy3bIPBPKOB BO3[AyXa IIPUBENET K HEKOPPEKTHOH
HaCTpPONKE HyA€BOH TOYKHU

[Tocae BeIOOpa pyHkIMH HacTpoiika HyaeBoM TOYKHM M HaxkaTud Enter Ha aucnaee

OyzeT BbIBEIEH TEKYIIUH OCTATOYHBIA PACXO.I:

QM = 0.00 kr/q
HACTPOUTH? [HET]

OmnepaTop MOKeET HepeEKAIOYAThCS MeXAy [na| u [HeT).
[Tocae ycTaHOBKH HOBOI'O 3HadyeHHsT HaxkMmute «Enter», 4TOOBI HOATBEPAUTH BBOM.

BBop [na] vHHUIIMHPYET HOBYIO KAAMOPOBKY HYA€BOM TOYKH.
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5.11.5 PuasTp

[ag cHUKeHUS IT0O0YHOro IIyMa U3MepPeHUsS U MUHHUMH3AIIUNH [TIOMeX Ha AMHUSX K
pacxogoMepy HUCIIOAB3yeTCH (PUABTP cUTHaAa. [JOCTYITHBI CAEAYIOIHE YCTAHOBKU:

« caabo

¢ cCpenHe

e CTaHOApT

¢ CHABHO

e CllellMaAbHbIM

YcraHOBKU caabo, cpegHe U CTaHAAPT BAUSIOT Ha AUHAMHKY H3MEPUTEABHOTO
3HA4YEHUd TOABKO B OYEHb MaAOM CTEIIEHH. YCTAHOBAEHHOE AeMII(PHUpPOBAaHHUE (CM. pasaea
«[lemnicpupoBaHue») ompeneadeT  OAUHAMHYECKOe IIOBEAECHHE pacxomoMepa M
npeobpaszoBareas. IIpu ycTaHOBKe Ha "CHABHBIH" IIPOUCXOOUT CHABHAS HU3KOYACTOTHAS
duabTpaiyg. [Ipu yctaHOBAEHHOM JAeMII(PUPOBAaHUM MeEHBIIE, YeM 3 CeK., (PUABTP LIyMa
OIIpeneAdeT 0 CYILIECTBY AUHAMUMKY I10 OTHOILEHHIO K U3MEHEHHUSIM B U3MEPEHUIX.

Hactpoiika (pUABTPOB «CHEIMaAbHBIA 1» Ha «CIIEHUAABHBIN 4» OCYIIIECTBASETCS
IIPOU3BOAUTEAEM. OTH XapaKTEPUCTHUKU (PUABTPA ONTHUMHU3UPOBAHBI [IAST KOHKPETHBIX
IIOAB30BATEABCKUX ITPHUAOXKEHHUH, OIIPEAEACHHBIX ITpou3BoAuTeAeM. VMcIloAbB30BaHHE 3THUX
PUABTPOB B CTAHAAPTHBIX ITPHUAOKEHHUSIX MOXKET IIPUBECTH K YXYAIIEHHUIO M3MEPSIEeMOT0O
curHaaa! /1A UCTIOAB30BaHUA 3THUX (PUABTPOB MIPOKOHCYABTUPYUTECH C IIPOU3BOAUTEAEM.

OmnepaTop MOXKET MEPEKAIYATHCS MEXKAY THUIIaMU (PUABTPOB C IIOMOIIHI0 KAABHIII
co crpeakamMu. [locae ycTaHOBKM HOBOro THHNa (uabTpa HaxkmutTe «Enter», 4ToOBI

IIOATBEPAUTH BBO.

I'PBT.407281.001 P3 | Pacxomomeps! kopronucoBsie UHMACC 78

Bepcus 2 / urons 2026



5.11.6 ®yHKIHOHAABHBIH kKAacc PACXOO

dyukIimoHaabHbIM Kaacc PACXO/L cocTouT U3 (PYyHKIIUN, BAUSIONIMX HA BEPXHUE U

HH2KHHE 3HAQ4YE€HHd AHaliasoHa H o6pa60TKy HU3MEPEHHBIX pPaCXodoB. B PEXKUNME

nporpaMMupoBaHUus (cM. pasznea «Pexxumbl paboThly), ITocA€ BBOJA MAPOAS (CM. paszmea
dlapoam» um «PynkmoHaabHbIH Kaacc [TAPOAD»), ontepaTop MOXKeT M3MEHUTH HaCTPOMKH,

Kacarolpecsd pacxona. YTobbl OTMEHUTD TEKYIIlee OefcTBUE, HAXKMUTE «Escor.

/ ®YHKLIMOHANBLHbIN Knacc \
PACXOO

_ )

- N PACXO[ .
4 . Y
Becosori pacxog [kr/y] v
McTepesuc lvcTepesuc npegena
Kr/cek npeaena BECOBOro # Becosoro pacxoaa 01%
KE/MuH pacxoga
KI/4
TOHH/Y *
/MUH
dyHT/cex (ﬁ
DYHT/MUH OBbemHblit pacxoq
yHT/Y (4]
manaa ToHHa/y
ANUHHAA TOHHA/Y M3y
KUNo4ankToH/AeHb o
Y TOHH/CEK /MUK
EgvHuya TOHH/MWH n/cek
MacCOBOro . TOHH/AEeHb amep. [[annoH/y
pacxoga QM r/cek amep. [annoH/muH
4 oy amep. [annoH/cex
r/neHb aHrn. Mannow/y
GyHT/AeHb aHrn. annox/muH
manas ToHHa/MuH aHrn. Mannon/cex
ANUHHAA TOHHa/MUH Happenb/aeHb
manas ToHHa/AeHb v merarpamm/aeHb
ANUHHAA TOHHA/AeHb s m3/cek
yHUua/cex Efpeia CM3/MUH
YHUMA/MIH obbemHoro  ® yTe /MU
yHUUA/Y pacxoga QV akpodyT/cek
yHUMA/AeHb A cm3/cek
cm3/y
M3/MUH
M3/neHb
dyT/cek
< dyT3/aeHb
" Mporpammupyemast | Gappens/cex
eanHuLa . F =001.00 kr 622{;6;2;3?
KoadduymneHta QM PO
i AKUAKAA YHUNA/MUH
JKuKasa yHUuA/N
Y xx\cek
XX/MuH
Maccoebiin [Ouanazon QM=100% xx/4
Ouanasod QM * 0120.00 n/4 ~—
Nl
A
v v
i 4 )
Maccosbi Mpenen secosoro nporg:m:&;'wag
acxog QM MIN # pacxoaa *
p: A MuHMyM=10% KoaddulmeHta QV
A .
v v
Maccoebii Mpesen secosoro OB bemHbIit pacxoa [OwuanasoH QV=100%
pacxog QM MAX * pacxoaa Auanason QV & 0120.00 n/y
Makcumym=90%
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5.11.7 Eaununa maccoBoro pacxoza QM

Hcnoap3ysa maHHyI0 (QYHKIIHIO, OIIEPATOP MOIKET OIIPEAEANUTH €AWHUIIbI N3MEPEHUd
J[AST BCeX OTOOpaskaeMbIX (PYHKIINH, IPENEAbHBIX 3HAYEHHH U BEPXHIOI I'PAHUILy BECOBOTO
pacxona. ITocae BBIOOpa yHKIMU EduHuya maccogozo pacxooa QM m Haxkatusa Enter Ha

JAUCIIAEE TIOABHUTCHA CAEAYIOIIIEE TIOAE BBI60pa:

Enunnna
MacCOBOTO
pacxona QM [kr/4]

Mo3XHO BBIOpPATH OOHY M3 CAEAYIOIINX €IHUHUIL U3MEPEHUS:

> Kr/cek, kr/mMuH, Kr/4, Kr/neHb
> TonHa/cek, ToHHa/MUH, TOHHA /4, TOHHA/IEHb
> r/cek, r/MuH, /4, r/1eHb

[ast moaATBEPKAECHUS U COXPaAaHEHHUs pe3yAbTaTa BblOopa HaxkmuTe Enter.

B kadecTBe 3aM€HBI OTCYTCTBYIOIEH €IMHHIIEI MACCOBOTO Pacxo/ia MOXKHO BBECTH
Ko3(pPUIIMEHT ITpeodpa3oBaHusd, KaK OMNHCAaHO B TaaBe «[Iporpammupyemass emguHUIIA
MaccoBoro pacxoga QM». B sTomM caydae B KOMOMHAIIUU BBIOHMpPAETCd €AUHUIIA XX. C

JKEAQEMOM €AUHUIIEN BPEMEHU.

5.11.8 IIporpamMmmHupyvemasa eZHHHIIA Ko3ddHIITHeHTa MacCcOoBOro pacxoana QM

YrobBbl yCTAHOBUTH EOWHHILy H3MEPEHHUHd, OTAHUYHYI0 OT IIPEACTaBA€HHBIX

CTaHIAPTHBIX €INHUIL, BBOAUTCS KOI(PPUITUEHT OAS ITpeobpa3oBaHUs YTEHU.

F = 0010 kg

KoadpdunmeHT Bcerga oTHOCUTCS K OAOKY €IUHUIL KHAOTPAMMOB.
HoBbI#1 KO3 PUIIMEHT MOKHO BBECTH, UCIIOAB3YSd KAAQBHIIIHM CO CTpeAKaMu. HaskaTue

KaaBulu «Enter» moaTBepzKmaeT BBO/I.
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5.11.9 NIunana3oH MmaccoBoro pacxoaza QM

Ota (QYHKIUS I103BOASIET OIEpaTopy YCTAHOBUTH BEPXHUI AUAIIa30H 3HAYEHUH
BECOBOI0 pacxona. JTOT [OUAalla30H M[PHUHHMAaET OIIpeNeA€HHOe 3HadeHHEe C IIOMOIIBIO
dyHKIIMKN EOUuHUYA MacCco8020 pacxoda. 3HadYeHUe BEPXHEro auaria3doHa OyIeT COOTHOCHUTH
TOK W 4acCTOTy Ha BBIXOMle, OTHOcCHdIIMecd K BecoBoMy pacxony. [locae BriGopa (pyHKIIMH
LJuanasoH maccoeozo pacxooa QM u Haxxatud Enter Ha aucraee IMOSBUTCSH CAEAYIOLIEE II0AE

BBIOODA:

Juarazon
OM =100%
XXXXX. XX

Kr/d4

Tekymiee 3HadYeHHME BEpPXHETro [AMarnasoHa [OAd MaccoBOro pacxoga Oyzer
oToOpaskaTbCd U MOXKET ObITh H3MEHEHO IIyTeM IIePEeKAIOYEHMS KAABHII CO CTPEAKAMH.

Haxxkatme kaaBuinm «Enter» moarBepzkaaeT BBO.

5.11.10 MuHHMMAaABHBIH IIpeaAeA MaccoBoro pacxoaxa QM

MuHHUMaABHOE TIpeAeAbHOE 3HadYeHHE BECOBOTO pacxola MOXKHO OIEHHUTL dYepes
BBIXOJl COCTOSIHHS. 3Ha4UYeHHE BBOJUTCS KaK IIPOIEHT OT 3aJaHHOTO 3HAYEHUS BepXHEH
TpaHUIlbl auara3zoHa. EcAM MaccoBOM pacxXold HHXKE IIPEeIeAbHOrO 3HAYeHUs, BBIXO[
cocTogHUS OymeT yCTAaHOBAEH B CAydYae, €CAHM 53TO ObIAO 3amaHo. Ecam TakKe Oblaa
aKTUBUPOBaHAa CHUTHaAbHad PYHKIIHS IOAS TOKA Ha BBIXOE, OH U3MEHUTCS Ha < 3.2 MA HUAU
>20.5 mMA/ 22 MA. T[Tocae BrIOOpa (pyHKIUMU MuHUMAILHBLLU hpedesn 8ecogoeo pacxooa QM u

HaxkaTus Enter Ha mucrinee MOSIBUTCH CAeAYIOIIEe MoAe BhIObopa:

TIpenen MaccoBOro
pacxona MurnumyMm = 10%

OTrobpasurcsa Tekyuiee MMH. BepxHee 3Ha4YeHMe auara3oHa OAS MacCOBOTO pacxona,
KOTOPOE MOXKHO U3MEHUTH C ITIOMOIIIbI0O KAABHIII CO CTPEAKAMHU.

Haskatue kaaBumu «Enter» moarBepzkaaeT BBOL.
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5.11.11 MakcHMAaABHBIH NIpPEAEA MacCOBOro pacxoaa QM

MakcuMaAbHOE IIPEeIeAbHOE 3HaYEeHHE MacCOBOTO pPacxola MOXKHO OIIEHUTH Yepes
BBIXOJ[ COCTOSIHHUSI. 3HAYEeHHE BBOJAUTCHA KAaK MIPOIIEHT OT 3aJaHHOr0 3HAYEHUsS BepXHeH
rpaHUIbl AUarazoHa. ECAM MacCOBBIM pacxon MPEBOCXOMUT MPEAEAbHOE 3HAYEHHE, BBIXOLT
COCTOsIHHsI OyneT YCTAaHOBAEH B CAydae, €CAM 93TO Obln0 33amaHo. Ecam Takke Oblaa
aKTUBUPOBaHAa CUTHaAbHasd PYHKIIHUA IOAS TOKA Ha BBIXOAE, OH U3MEHUTCS Ha < 3.2 MA uUAHU
>20.5 MA/ 22 MA. [Tocae BbeIOOpa pyHKIIMU MakcumanibHblil npedes maccogozo pacxooa QM

U HaxkaTud Enter Ha aucrianee MOSIBUTCH CA€AyIOIIIee TT0A€ BbIOOpa:

IMpenen maccoBoro
pacxoma MakcumyMm =
90%

OT06pa3I/ITCH TEKYILIIEE MAKCHUMAABHOE€ 3HAYE€HHE BEPXHETO AHAIIa30Ha OJAd MaCCOBOTIO
pacxoaga, KOTOpPOE€ MOZXKHO NSMEHUTDH, UCIIOAB3yd KAABHUIIIN CO CTPEAKAMU.

Haxxatme kaaBumm «Enter» mogrBepzkaaeT BBOM.

5.11.12 'ucTepes3HC NMpeaesa MaccoBoro pacxoaza QM

3HayeHHe THCTeEpe3nuca IIpeaesa  BECOBOTO pacxoga — BeAMYMHa pacxoga B
IIPOLIEHTaX, 3aBUCHINAasI OT 3HAaYE€HUsI BEPXHETro Auarna3oHa, KoTopad IToKa3bIBaeT 3HAYEeHUE,
KOTOpPO€ HEOOXOAUMO IIPEB30UTH HAU OIIyCTUTBHCH HHXKE HEro, 4TOObl aKTUBUPOBATH HAU
OTKAIOYUTHL (QYHKIHIO. [HUcTepe3nuc IMpeneAbHOTO 3HA4YeHUsl BECOBOTO  pacxona
ycranaBauBaeTcs ¢ 1%-HbpIM miarom B auamazoHe oT O mo 10%. Ilocae BbIGOpa PyHKIIHMH
I'ucmepesuc npedena gecogozo pacxooa QM u Haxatrud Enter Ha aucrnaee IOIBUTCH

cAeayrolee IIoAe BbIbopa:

['ucrepesuc npenena
MacCcoOBOI'0O MOTOKa
00%

OTO6paBI/ITC$I TEKYIIIEEC 3HAYCHUE T'HCTEPEIUCA, KOTOPOE MOZXKHO U3MEHUTH, HCIIOAB3YA

KAAQBHIIIN CO CTPEAKAMU. HOILTBepILI/ITC BBO/JI, KHOITIKOM «Enter».
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5.11.13 Eauuunbl o0’beMHOro pacxoana QV

Hcnoap3ysa maHHyI0 (QYHKIIHIO, OIIEPATOP MOIKET OIIPEAEANUTH €AWHUIIbI N3MEPEHUd
JAST BCEX 0TOOpazkaeMbIX (PYHKIIUH, IPeAeAbHBIX 3HAYEHUH M BEPXHIOIO I'PaHUIly qUara3oHa
obwveMHoro pacxoza. Ilocae BrIOOpa pyHKIMU EduHuya o6vbemHozo pacxoda QV u HaxkaTHs

Enter Ha gucriaee MOIBUTCS CAEAYIOILIEe ITOA€ BBIOOpA:

Enunuiia
00BEMHOTO
pacxoga QV
[M3 /]

MozxHO BBIOPATE OOHY U3 CAEAYIOIINX €IUHUIL U3MEePEHUS:

> M3 /nens, M3 /4, M3 /Mun, M3 /cex, cm3 /4, cm3 /MuH, cm3 /cek

> A/4, A/MUH, A/CEK,

Haskmute Enter, 4ToOBI ITIOATBEPAUTE U COXPAHUTH U3MEHEHUS.

Koaddpunment npeodbpazoBaHUs MOKHO BBECTH B Ka4eCTBE 3aMEHbI OTCYTCTBYIOIIEH
eIUHUIILI MacCCOBOTO pacxola, KaK OIIMCaHO B IlocAaexmyroineM pasznese «KoadpdpummeHT
obbeMHOro pacxozma, IIporpammupyeMass emuHuiia QV». B 3ToM caydae enguHHIIA XX

BbBIOMpaeTCd B KOMOMHAIINH C JKeAaeMOM eqUHHUIEH BpeMEeHH

5.11.14 IIporpaMmMHupyemMmas eAHHHIIA Ko dunIHEeHTA 00’'beMHOTr0

pacxoxma QV

YTOoOBI yCTAHOBUTH €OUHUILY H3MEPEHHd, OTAMYHYI0 OT IIPeNCTaBA€HHBIX

CTaHAAPTHBIX €OUHHUIL, BBOOUTCH KO3(PPUIINEHT A TPeoOpa30oBaHUS YTEHUS.

F=0010n

KoaddunumeHT Bcerga oTHOCUTCS K OAOKY €IUHUIL AUTPOB.
OTobpasurca 3HadeHHe KOIP@PUIIMEHTa OO0BEMHOI0 pacxXoda, KOTOPOE MOXKHO
M3MEHHUTH C IOMOIIBI0O KAABHIII CO CTpeakaMu. Haskatue KaaBumu «Enter» moaTBepzkmaeT

BBO/JI.
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5.11.15 Ouana3on o6’beMHOro pacxoza QV

Ota (QYHKIUS I103BOASIET OIEpaToOpy YCTAHOBUTH BEPXHUI AUAIIa30H 3HAYEHUH
o0BbeMHOro pacxoga. OTOT AUAIIA30H IIPHHUMAET OIPEAEACHHOE 3Ha4YeHHE C IIOMOIIBIO
dyukumu EduHuya ob6vemHozo pacxooa QV. Ilocae Bbibopa yHKIMHU uana3zoH 06bbemHOoz20

pacxooa QV u HaxkaTua Enter Ha gucriaee HOSIBUTCS CAEAYIOLIee IIOA€ BbIOOpa:

Huamnazon QV
= 100%
XXXXX. XX

M3 /4

OTobpa3uTcs TeKylllee BepxXHee 3HAYeHHE OOBEMHOTO pacxoma, KOTOPOE MOIKHO
U3MEHUTH, UCIIOAB3YsI KAQBHIIIU CO CTPEAKAMH.

Haskatmne kaaBumu «Enter» mmoaTBepzkaaeT BBOI.

BriBog u oToOpazkeHHEe HU3MEPEHHOrO 3HAYEHHS BO3MOXKHBI TOABKO IASI MAaCCOBBIX

pPacxogoMeEpPOB, A KOTOPBIX BBIIIOAHEHA KaAI/I6pOBKa ITAOTHOCTH.
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5.12 dyuxkunuoHaAsbHbIH KAacc INAOTHOCTH

dyukimmoHaabHbIH Kaacc IINOTHOCTD coctout u3 oyHKIMH, BAUSIONIUX HA BEPXHUU
M HHXHHUHP [Uara3oHbl 3HAYEHHH, a TakXke Ha o00paboTKy H3MepsieMbIX 3HadeHUH
IIAOTHOCTH. B maHHOM paszese He ONHCHIBAIOTCH AOIIOAHUTEABHBIE CAYKeOHbIe (PYHKIIHH,

OTHOCHAIIIHECA K HaCTpOﬁKC ITIAOTHOCTH.

MIOTHOCTb
DYHKLWOHaNbHBIA KNacc

IUIOTHOCTDH
> >
f H3smepenne \
(o501 Mpenen \
Uameperu NAOTHOCTU ANA | Tpy6a nycra npu
e B nycroi Tpy6bi 0500 g/l
BbIK/
NAOTHOCT
7y \ Puke ), A
\A
Hactpoiika 4 )
f \ YCTaHOB/NIEHHO Ver. niotH.
Mrors. 5 i nnoTHocTH 0998.1 rin
[r/ 7]
A - A
EanHULpI xr/n
NNOTHOCTU r/n A \
riem? OTobpaxat OroGpaskars,
lbs / b [Pa6. mioTh.]
2 _
) bs/ nexoaHyio UcxogHasn
UsG L “’“"”‘“" \, nioTHOCTb Pabouas J
\
Koad. mporp. ( ) TemnepatypHblit 4 N\
le IMHMLIBI TUIOTH F =0998 r/n K03bOULMEHT Tem.kod¢.
npu McxogHoM +00.000 E-
J [10THOCTU
A A
\ \
( ) UcxoaHas 4 N\
3Hay. HIKH. [norn. 0% = Temneparypa Ncx.
TPaHHUIIbI 0600 r/n npu VNCXOAHOM - Temn.
N10THOCTU
A A
\
_ Pabouee paBneHue \
3Hay. BEpXH. Hn(ﬂx—(x).olgg % = P MCKOHO pab. @B
TPaHHLEL K - ) NAOTHOCTU \_ 00t.000 6ap )
A A
\ Y (_ \
\ Usmepenne
Mus. npezen ) IDioTHOCTS Hactpoiika vacr./Temr.[no]
TUIOTHOCTH MIN =0979.0 NAOTHOCTU Ccpeapl C —4&7_
BbICOKMMU a
A A D
Y A
N 3HayeHua gna
Makc. npezien | InorHOCTH cpeapl ¢ _060.50°C 166.409
MAX = 1200.0
IUIOTHOCTH = BLICOKMMM _Hz
J \_ J
A A
\i (ﬁ\
lncrepesun Tuct. npeg. OKoHYaTebHa ac?ﬁé:]lb'
c . nnotH.= 000.5 A HacTPOK |
- P I —
K npeaena NNOTHOCTU
3 —
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5.12.1 AsMepeHHE NAOTHOCTH BKAIOYEHO/BBIKAIOYEHO

[anHaga @QYHKIUS II03BOASET OIIEpaToOpy aKTUBHUPOBATh HU3MEPEHHE IIAOTHOCTH.

[Tocae BrIOOpa (pyHKIIMU U HasKaTHUs Enter Ha aucraee MOSBUTCS CAEAYIOIEEe OKHO:

Hsmepenne
[Bra]

Onepa’rop MOZKET BBI6I/IpaTI: MEXKAY CACAYIOIIIMMHU HaCTpOﬁKaMHZ

. on (BKA) (PYHKIIMS U3MEPEHUS ITAOTHOCTH BKAIOUEHA
o off (BbIKA) PYHKIIMS U3MEPEHUS ITAOTHOCTU OTKAIOYEHA
o fixed (pukcup) PyHKIHST U3MEPEHHUS ITAOTHOCTHU OTKAIOYEHA; A U3MEPEHU

00BEMHOI0 pacxoga OyIeT HUCIIOAB30BaThCA U OTOOpasKaThCsd (PUKCHPOBAHHOE 3aMeIIarolee
3HaQ4YEHUE.

[asg moaTBepKAECHUA U IMIPUMEHEHUs BbIOopa HaxkmuTe «Enter».

Ecamn m3MepeHre MAOTHOCTH BKAIOYEHO M OTOOpazkaeTcs cooliieHue «[IA0THOCTBH He
OTKaAuOpoBaHa», KAAMOPOBKA ITAOTHOCTH ITPOU3BOAUTEAEM HE ITPOBOIHAACD.

Ecamn HacTpoiika IMAOTHOCTH HE HPOU3BOAHAACH, 3HAUYEHHS ITAOTHOCTH U OOBEMHOTO
pacxoma Oyayr ycraHoBaeHbl Ha «0.0» B dyHKIIMOHaAbHOM Kaacce HW3MEPAEMBIE

3HAYEHUWY, a Ha gucriaee rosaBuTcs coodieHue «[JAOTHOCTb HEU3BECTHA.

5.12.2 EAHHHIIBI TAOTHOCTH

[anHaga (QYHKIHS II03BOASET YCTAHOBUTBH (PU3HUYECKYIO €AUHUILY H3MEPEHUd AT
Bcex (PYHKIUH QUCIAEs, a TaKKe BEPXHIOK M HUXKHIOK IpaHHUNb!I 3HaYeHUH. [Tocae BrIOOpa

qDyHKLII/II/I E()LLH,U,L_l,a niomHocmu 1 HaxkaTus Enter Ha gucriaee IMogdBUTCH CACAYIOIIIEE OKHO

Ennnuna
IUIOTHOCTH
[kr/m]

OnepaTop MOZKET BBI6I/IpaTI: MEXKAY CACAYIOINHMMHU €OMHHUIIAMHU HU3MCPECHHUA!

> Kr/A

> r/cm3

Hazxkmure «Enter», 4To0bI IOATBEPANUTE U IIPUMEHUTH BBHIOOD.

B kauecTBe 3aMeHBl HEIOCTYIIHOM IIAOTHOCTH MOXKHO BBECTH KO3((PHUIINEHT
npeoOpa3oBaHUs, KaK OIHCAHO B cAaedylolleM pasnese «KoadppHUIIMeHT ITporpaMMUpPyeEMOM

COWHUIIBI USMEPEHULA ITAOTHOCTH.
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5.12.3 [IporpaMmmMmHupyeMsbIii Ko3bPHIHEHT eAHHHILI IMTAOTHOCTH

YT00BI YCTaHOBHUTDH COAUMHUILY HU3MEPEHU, OTAHUYIHYIO oT IIPpEACTAaBACHHBIX

CTaHAAPTHBIX €OUHHUIL, BBOOAUTCH KO3(PPUIINEHT IIpeodpa3oBaHUs.

F=0998.0 r/n

KoaddunuenT Bcerga oTHOCUTCS K €OUHUIIE T'/A.
OTo0pa3urTcsa 3HA4YE€HHE IIAOTHOCTH, KOTOPOE MOIKHO HU3MEHUTh, C IIOMOIILIO

KAQBHII CO cTpeakaMu. Haxkatne raaBuinm «Enter» moaTBepXaaeT BBOL.

5.12.4 3HavyeHHe HHIKHEH I'pPaHHIBLI IAOTHOCTH

[auHas (PyHKIIHS II03BOASET YCTAHOBUTH 3HAYEHHE HUXKHeH T'paHUIlbl U3MEpPEHUs
TIAOTHOCTH C BBIOpAHHOM enuHUIledl u3MepeHUs. ECAU TTAOTHOCTE paBHA WAU HHUXKE TAHHOTO
3HAYEHUS, COOTBETCTBYIOIIMM TOK Ha BBIXOAE OyAEeT yCTAHOBAEH B HCXOAHOE 3HAYEHHE
0/4 MmA.

[Tocae BbIOOpa (PyHKIIMH 3HaueHue HUXKHel 2paHuybl nomHocmu U Haxkatus Enter

Ha OUCIAEE TIOIBUTCS CAEAYIOIEe OKHO:

ITaoTHOCTB
0% =
XXXXX /A

OTO6pa3I/ITCﬂ TEKYLIEEC 3HAYCHHE HHXKHETO Aualla3oHa, KOTOpPO€ MOXKHO H3MCHUTD,

IIEPEKAIOYAsT KAABUIIIK CO cTpeakaMu. [loarBepanTe BBOO KHOIIKOM «Enter».

5.12.5 3HayeHHEe BEpPXHEH I'PaHHIBI IAOTHOCTH

[anHas (QyHKIUL IT03BOASET YCTAHOBUTH 3HAUEHHE BEPXHEU I'paHUIbl U3MEpPEHUsd
TIAOTHOCTH C BBIOPAHHOM eqUHHUIIEH U3MepeHus. [IAs 3TOro 3Ha4YeHUs COOTBETCTBYIOIIHI TOK
Ha BbIXoze Oymer paBeH 20 MA. ToK Ha BBIXOAE, OTHOCSIIHHCA K 3HAYEHHIO ITAOTHOCTH,
AUHEWHO HWHTEPIIOAUPOBAH Ha OCHOBE COOTHOLIEHUS MEXKAY H3MepdeMbIM 3HadeHUEM U

pa3HHueﬁ BEPXHETO 1 HU2KHETO I'PAHUIHBIX 3HaA4YeHHH.
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[Tocae BBIOOpa PYHKIIMN 3HaAueHue 8epxHell 2paHuybl niomHocmu U HaxkaTus Enter

Ha OUCIIACE ITIOABUTCHA CAECAYIOIIIEE OKHO:

ITaoTHOCTE
100% =
XXXXX /A

Tekylee 3HaYeHHE BEPXHETO auaria3oHa OyZeT oTo0pazkaThCd M MOXKET OBITb
M3MEHEHO C ITOMOIIBI0O KAAQBHIII CO CcTpeAkaMu. Haxkatue KaaBumu «Enter» moarTBepzkmaeT

BBO/I.

5.12.6 MUHHMAaABHBIH NpeAEeA MAOTHOCTH

MuHUMaAbHOE MHOPENEABHO [AOIIyCTHMOE 3Ha4Y€HHE IIAOTHOCTH MOIXKHO OIIPEAEAUTH
4yepe3 BBIXOL COCTOSHUS M TEM CaMbIM aKTHBUPOBATH BHEIIIHEE CHUTHAABHOE yCTPOMCTBO.
OTo 3HaueHHe BBOAUTCA KaK aOCOAIOTHOE 3Ha4dYeHHe B eOHHUIAX, 3aJaHHBIX C
ucroab3oBanueM pyHKIUN EduHuya nnomrocmu.

[Tocae BwIOOpa pyHKIHH MUHUMANLHBLLI hpedesn niomHocmu U Haxatud Enter Ha

JIUCIIA€E TIOIBUTCS CAEAYIOIIEE€ OKHO:

IIpenea IAOTHOCTH

MUWH = 0000.0 r/a

OTobpasurca TeKylllee MHHHMaAbHOE IIpeaeAbHOEe 3HadeHHe, KOTOPOEe MOXKHO
U3MEHHUTH C IIOMOIIBIO KAABUII CO cTpeakaMu. Haskatme kaaBuinu «Enter» moarBepKaaeT

BBO/I.

5.12.7 MakxCHMaABHBIH IIPEAEA HAOTHOCTH

MaxkcumMaabHOE IIPEOAEABHO [OOIIYCTHMOE€ 3HA4YE€HHE IIAOTHOCTH MOZXKHO OIIPEACAHUTH
YE€PE3 BBIXOJ COCTOAHHA. OT0 3HaYeHUue BBOIHUTCA KaK abcoAloTHOE 3HAYEHHE B COIHUHHUIIAaX,

3aJaHHBIX C UCIIOAB30BaHUEeM (pyHKIINHU EourHuya naomrocmu
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[Tocae BeIOOpa pyHKIMU MakcumanvHslil npedesn naomHocmu U Haxkatud Enter Ha

AUCIIAEE IIOABHUTCHA CAECAYIOIIIEE OKHO:!

[Ipenea
IIAOTHOCTH
MAKC =
0000.0 r/a

OTobpa3uTcsa TeKylllee MaKCHMaAbHOE IIpeleAbHOEe 3HadeHHe, KOTOpPOe MOIKHO
M3MEHHUTHh C IOMOIIBI0O KAABHIII CO CTpeakaMu. Haxkatue KaaBumu «Enter» moarBepzkmaeT

BBO/I.

5.12.8 TucTepe3HC NMpeaesa MAOTHOCTH

F'ucrepe3nc mpeneApbHOr0 3HA4YEHUsI IIAOTHOCTH IIOKa3bIBaeT abCOAIOTHOE 3Ha4YeHHe
IIAOTHOCTH B €QHWHHIIAX, OIIPEIEA€HHBIX C UCIIOAB30BaHueM PYyHKIIUN Eduruya niomHocmu.
HN3mepaemMoe 3Ha4€HHE IIAOTHOCTH MJOAXKHO CTaTh MEHBIIE HAW IIPEB30MTH yCTAHOBACHHBIE
IIpefeAbHble 3HA4YeHHs Ha YCTAHOBAEHHOE 3HadeHHe THUCTepe3uca C TeM, YTOOBI
aKTHUBHUPOBAaTh UAU NEaKTUBHPOBATH (DYHKIIHIO.

[Tocae BwIOOpa dyHKIHH [ucmepe3uc npedesna naomHocmu U Haxkatud Enter Ha

AUCIIAEE IIOABHUTCHA CACAYIOIIIECE OKHO!:

I'ucrepesuc npenena
mrotaoct 000.0 1/

OTobpa3uTcsa TeKyllee IpeaeAbHOEe 3HadYeHHE THUCTepe3nca, KOTOPOe MOIKHO
H3MEHHUTHh C ITOMOIIBI0O KAABHIII CO cTpeakaMu. Haskatue KaaBumu «Enter» moarBepzkmaeT

BBO/I,

5.12.9 lIpeaeA MAOTHOCTH ZASI IIYCTOH TPYOBI

Ecau u3sMmepsemasi IIAOTHOCTb HAM (PUKCHPOBAHHOE 3HAYEHHE OKaKyTCS MEHBIIIE
IIPeNEeAbHOTO 3HA4YeHMs, Ha AUCIIAee ITOIBUTCS coolbineHue «Ilycras Tpyba», M BKAIOUUTCS
CUTHaAbHOE YCTPOMCTBO.

Haskmute Enter, 9T00bI 0TOOPa3UTh CAE€AYIOIIEE OKHO:

Tpy6a mycra npu
TUIOTHOCTH HUXKE
0500.0 r/n
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OTO6paBI/ITCH TEKYLIEEC IIPEAEABHOC 3HAYEHHUE, KOTOPOE€ MOXKHO NSMEHHUTH C IIOMOIIIBIO

KAaBHIII CO CTPEAKAMMU. HaxkaTtue kaaBumu «Enter» IIOATBEPXKAAECT BBO.

5.12.10 ®urcHupoBaHHaAsA IIAOTHOCTBb

Ecam omnepatop BbeIOpan ¢ukcuposaHHyr ONIIHIO, ONHCAHHYIO B Pasneae
«BrAlOueHNEe / BBIKAIOUEHUE  H3MEPEHHs  IIAOTHOCTH», H3MepeHHe IIAOTHOCTH Oyner
OTKAIOYEHO. ByzeTr oTobpakeHo 3HaUYeHHE 3aM€EHBI, OIIPEAEACHHOE B CAEAYIOIIIEM OKHE.

Haskmure Enter, 4Tob6bI 0TOOpPa3UTh CAEOYIOIIEE OKHO:

@uKcupoBaHHAs
mwiotHocTs 0998.1 r/n

OTobpasurca TeKylnas (PUKCHUPOBAHHAS IIAOTHOCTH, KOTOPYIO MOIKHO H3MEHUTD,
mepeKAlodas KAABUINU CO cTpeakaMu. Haxkatue KaaBuniu «Enter» moaTBepskaaeT BBOI.
EquHnunly wu3MepeHUsa IIAOTHOCTH MOXKHO OIIPENEAUTH [Ad BCEX HACTPOEK U

OHCIIA€EB, KaK onucaHo B Pazneae «EquHUIla N3MEPEHUS IIAOTHOCTHY.

5.12.11 OToOpakeHHE HCXOAHOH / paboyeH MAOTHOCTH

[Ipy u3MepeHWH MIAOTHOCTH B MAaCCOBOM pacxXolmoMepe OOBIYHO oTobpazkaercsd
pabodas TAOTHOCTB. Pabodasdg IIAOTHOCTH — 3TO IIAOTHOCTH JKUAKOCTU IIPH H3MepPseMOi
TeMIeparype. B KaduecTBe ONIIMU MOXKHO TaK¥XKe€ OTOOPAa3UTh UCXOAHYIO ITAOTHOCTH. B aTOM
cAydyae wHu3MepeHHas pabodas IIAOTHOCTH OyaerT IlepeBefieHA B MCXOAHYIO Ha OCHOBE
HCXOMHOM TeMIlepaTypbl. [IAs 3TOro HEOOXOOMMO 3HATh U 3aIlporpaMMUpPOBATH HUCXOIHYIO
TeMIeparypy, OOBEeMHBIH TeMIepaTypHBIH KO3(PPHUIIMEHT 3KHUAKOCTU U [AaBAEHUE IIPU
UCXOMTHOU TTAOTHOCTH (OAS Ta30B).

H3mepeHne o0beMa TaKKe 3aBUCHT OT JAHHOM HacTpPodku. Ecau ycTaHOBAEHA ONIIUSA
«Paboyast TAOTHOCTB», OymeT oToOpazkKaTbCs H3MepPdeMbIH OOBEeMHBIM pacxon. Ecau ke
yCTaHOBAEHA OTIILIUS «HUcxomaaga IIAOTHOCTB, Oymet oToOpazKaThCS o0BeM,

CTaHILapTI/IC%I/IpOBaHHBIﬁ K HUCXOOHOM IIAOTHOCTH.

Otobpaxenue
[Paboueii
IJIOTHOCTH |

OTobpa3urca TEKyIIHid paboduii PeXUM H3MEPEHHs MAOTHOCTH, KOTOPBIA MOIKHO
IIEPEKAIOYATh MEXAYy ABYMS pPEXHMaMM, C IIOMOIIBI0O KAAQBHII CO cTpeAKamMu. Hazkatue

KaaBulu «Enter» moaTBepzKaaeT BBOLI.
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5.12.12 TemnepaTypHbIH kKo3ddHIHEHT

JAsT BEIYUCAEHHS HCXOAHOM IIAOTHOCTH II0 pabodell IMAOTHOCTH HeoOXOAWMO 3HAThb
TeMIIEpaTypPHBbIH KO3(P(UIIMEHT IIAOTHOCTU XKHUIKOCTU. B IeAdx yBeAWYeHHS TOYHOCTH U

obAerdyeHus BBOJa OJAaHHBIX €AHWHHIIAa TEMIIEPATYPHOIO KOC—)Q)(bI/ILH/IeHTa yYCTaHaBAHUBAECTCAd Ha

10° 1/K.

Temnepatypubiii K03 puIeHT
00.00 E-5/K

OTobpazkaeTcsa TeKylllee 3HA4YEeHHE TeMIIEpaTypHOro Ko3(p(UIIeHTa MAOTHOCTH B
105 1/K, 1 ero MOKHO IEpPEeKAIOYATb MEXAY ABYMI pPexRUMaMH, IIepeKAlodad KAaBUIIH CO

CTpPEeAKaMH.

5.12.13 HcxomHasa TeMIlepaTypa

[as pacyeTa HMCXOOHOM TAOTHOCTH HEOOXOOMMO 3HATh TEMIIEPATYPY, K KOTOPOH

OTHOCHTCH OaHHAas IIAOTHOCTB. TemMIiepaTypa He(TSHOrO TOIIAMBa OObI9YHO paBHa 15°C.

Hcxonnas Temnepatypa 015.000C

Ucxomnaga Ttemmeparypa Oymer orobpaxkarbca B °C, U €€ MOXKHO H3MEHUTD,

IIEPEKAIOYAad KAABHUIIIHN CO CTPEAKAMU. HaxkaTue kaaBuim «Enter» IIOATBEPZKIAAET BBO.

5.12.14 Pabouyee maBAEHHE

[anHaga (pyHKIUS IIPUMEHSIETCS IIPHU PACCMOTPEHUN YpaBHEHUN COCTOSIHUA ra3a Ipu
U3MEPEHUN MUCXOOHOM IIAOTHOCTH U o00BemMa rasoB. B mpaHHOM BepcHUH IIPOrpaMMHOTIO

obecrieyeHUd OHA He Oy[eT NIPUMEHSTHECS JIAS PACUETOB.

PaGouee naBnenue
001.00 6ap

TCKYH_ICC SHA4YECHHE TEXHOAOI'HYECKOI'O JaBA€CHHUA 6YI[CT OTO6pa}KaT]':>CH B 6apax Hu
MOKET OBITH M3MEHEHO IIYTEM IIEPEKAIOYECHHA KAABHII CO CTPEAKAMU. HaxkaTue KaaBHUIIIHN

«Enter» moaTBepKIaeT BBOI.
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5.12.15 HacTpoHKa IIAOTHOCTH BBICOKOTEMIIEPATYPHOH Cpeabl

KaanOpoBKa IIAOTHOCTHU IIO0 OOHOH TOYKE MOIKET OBITH BBIIIOAHEHA OIIEPATOPOM C
IIOMOIIBIO MOAXOMSIIETO AATYHUKA MacCOBOro pacxoma. Ilpolleaypa mompoOHO omucaHa B
raaBe «KaaAnOpoBKa MAOTHOCTHY.

C moMouipo 3ToH (PYHKIIUH MPOU3BOAUTCSI HEOOXOAUMOe HU3MEpPEHHE PEe30HaHCHOM
4acTOThl U TeMIlepaTypbl cpeabl. [JaTduK OOAXKEH OBITh 3allOAHEH XKUIKOH cpenoii. [Ipu
onpeneA€HHOU TeMIepaType (Hamp. ropsdada Boga c Temreparypod 60 °C) oH MOXKeT
HUCIIOAB30BAThCH  JIA  JOCTUXKEHHsI  OINTHUMAAbHBIX  PE3yABTATOB  U3MEPEeHUd B

TEXHOAOTHUYECKOM Cpeac nmpu HOPMAABHBIX YCAOBULAX JKCIIAyaTalllu.

N3smeputs
4acToTy/TeMII.?

[HET|

[Tocae BbeIOOpa [ma] € MIOMOIIBIO KAABHUIII CO CTpeakaMu Haxkmute «Enter», u

HU3MEPEHUE 6}UI€T BBIIIOAHEHO.

5.12.16 HamepsseMble 3HAYEHHSI BHICOKOTEMIIEPATYPHOH CpeAbI

3navenus GyHKOuM «Hactpoiika QYHKIHH BBICOKOTEMIIEPATYPHOH CpembDy,
ONMCAHHON BBINIE, OTOOpaXkKarTcd B IIEPBOM CTpoke. [IBYKpaTHOE HazxKaTHe 3EACHOH
KAaaBHUIIN Enter ocraBasger ux 60e3 KaKUX-AMOO M3MeHEHHH. [locae 3TOro BO BTOPOM CTPOKE

HeoOXOMMO BBECTH 3HAYEHHE ITAOTHOCTH U3MEPSIEMON Cpebl

I 60.50°C 166.409 I'
Rho =0994.1 r/n

[TanoTHOCTB Bcerzma BBOOUTCA B €OWMHHIIAX T'/A (MAM Kr/M3®) U IIPH HEOOXOAMMOCTHU

MOZKET OBITH U3MEHEHA IIYTEM II€EPEKAIOYCHHUA KAABHUIII CO CTPEAKAMU.

5.12.17 OxoH4YaTeAbHAss HACTPOHKA IMAOTHOCTH

[As1 3aBepIIeHNs U COXpPaHEHUd HACTPOUKH U3MEPEHUS ITAOTHOCTU II0 NPEAbIAYIIHM

PYHKIIUIM HEOOXOOUMO ITPOU3BECTH HEKOTOPhIE BHYTPEHHHE PaCYeThl.

Paccuurate?

[HeT|
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C IIOMOIIIBIO KAABHII CO CTPEAKAMU IIEPEKAIOIUTE 0T06pa}KaeMon OIIITUIO Ha «Ja» U
HaxkmuTe «Enter». 3arem PACCHUTBIBAIOTCA HN COXPaHAIOTCA OTAAOHHBIC 3HAYCHHUA [OAA
HU3MEPEHUA IIAOTHOCTH. KpOMe TOoro, YTOOBI AaKTHUBHUPOBATE HU3MEPEHHE IIAOTHOCTH,
H€O6XOI[I/IMO AKTHUBHUPOBATH HU3MEPEHUE ITAOTHOCTH, KakK OIIMCaHO B pasageae

«BKAIO‘ICHI/IC/BLIKAIO'-ICHI/IC HU3MEPEHUA ITAOTHOCTH)».
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5.13 dyuxunuoHaabHbIH Kaacc TEMIIEPATYPA

dyukimoHasbHbIM Kaace TEMITEPATYPA cocrout u3 OyHKIIHM, KOTOPbIE BAUSIOT Ha
HIDKHEEe U BepxXHee 3Ha4dYeHHe auarnasoHa M Ha o0paboTKy H3MeEpeHHOH TeMIlepaTyphl.
JonmoaAHUTEABHBIE CEPBHCHbIE (QYHKIIMM B [JAaHHOM pPYKOBOJACTBE HE OIIHUCHIBAIOTCS.
M3MeHeHNd MOXKHO BHOCHUTH TOABKO B pPe€XKHUMeE IIPOrpaMMHUPOBaHUdd (CM. «PekuMbl paboThDy),
YTO O3HaA4aeT, 4YTO HeoOXOAUMO BBECTH IIPaBUABHBIM mapoab (cM. «Ilapoam» u

«bynknmoHaabHbIH KAaacc [TAPOAD).

TEMIIEPATYP
DyHKIMOHATIBHBIN KJI1acc

+—> TEMIMEPATYPA

Temnepartypa
Enununa B
TeMIIepaTypbl L [ (1__
°C
A K °F J
h 4
3HaveHNe HIDKHEH ( N
TPaHULIBL
TeMIeparypsl Temneparypa
0% =-010 °C

v

3Ha4yeHHe BepXHEeH
TPaHMLIbI
TeMIepaTypsl [ Temmneparypa
100% =+ 100 °C
A
MuH. TemMnepaTypa
-050°C

MuHuMaTBHBII
TeMIepaTypHbIH
npenesn

A
A J

MakcHUMaIbHbIiH 4 N
TeMICpaTypHBI Makc. TemnepaTtyp3
fipeacit +250 °C

A

A J
MakcumanbHasa 4 N
aonyctumasn +250 °C
UsMepReEmas n3mepeHHasn +197°C
TeMMenaTvna \_ Y,

Pucynox 27 - pynrxyuonansHolii knacc TEMIIEPATYPA
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5.13.1 Eaununa TeMuaepaTyphbl

[anHaga QyHKIUG II03BOASIET OIlepaTopy YCTAHOBUTH €AUHUIYY H3MEPEHHT

Temriepatypbl. Hacxkmure Enter nag Bei3oBa CA€AYIONIETO OKHA:

Temnepatrypa B
[°C]

OTo0pa3uTcsd YCTAHOBAEHHASd EOWHHIIA H3MEPEeHHd, KOTOPYI0 MOKHO H3MEHUTD,
mepeKrAloYas KAABUIIHU CO CTpeAKaMu. HaskaTue KaaBuilia «Enter rmoarBepzkaaeT BBOI.
Bce okHa, guama3oHbl HW3MEPEHUS U IIPEeAeAbHble 3HAYEeHHUd OTHOCATCH K

BBIOpaHHOM eIUHUIIE U3MEPEHUS

3.13.2 3HaueHHEe HHIKHEH I'PaHHILI TEMIIEPATYPHI

HauHasg (PYHKIHUS [TO3BOAMAET OIIEPATOPY ONPENEAHTH 3HAUYEHHE HUKHEH TpaHHUIIbI
U3MepeHUus TeMIlepaTypbl. Huskme TemmepaTypbl yCTAHOBST COOTBETCTBYIOIIMY TOK Ha
BbIXOZEe Ha MHUHHMaabHoe 3HaudeHune 0/4 MA. Temmneparypa BBOOUTCS B YCTAHOBAEHHBIX
eIUHHUIaxX n3MepeHud. [locae BriOopa pyHKIIMU SHaueHUe HUXKHel 2paHuybl memnepamypol

HaxkMmute Enter, 4To00ObI BELIBECTH CAEAYIOIIEE OKHO:

Temnepatypa

0% =+ 005 °C

OTo0pa3utrca TeKylllee 3HA4YEeHHEe HHXKHEro auaria3oHa H3MEpPEeHHs TeMIlepaTyphl,
KOTOpPO€ MOXKHO U3MEHUTD, IIEpPEeKAIodYast KAQBUIIIK CO CTPEAKAMHU.

Hasxkatue kaaBumu «Enter» moarBepzKaaeT BBOMI.

5.13.3 3HaueHHEe BEpXHEH I'PaHHIBI TEMIEPATYPHI

[anHaga (PyHKIHS IT03BOAGET OIEpPaTOpPy OIIPENEANTH 3HA4YeHHEe BepxHed TpaHUIIbI
U3MEepEeHUs TeMIepaTypsbl. [ad 3ToH TeMIlepaTypbl COOTBETCTBYIOIIUY TOK Ha BBIXOJE OyneT
YyCTAHOBAEH Ha MakcuMaabHoe 3HadeHue 20 MA. Tok Ha BBIXOAE, COOTBETCTBYIOIIUM
3HAQYEHUIO TeMIlepaTypbl, AMHEHHO HHTEPIIOAMPOBAH Ha OCHOBE OTHOIIEHUS H3MEPSEMOTO

SHAQ4YE€HHA K PA3HOCTHU BEPXHETO U HHUZKHETO I'PAaHUYIHBIX 3HA4YEeHHH.
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Temneparypa BBOAUTCS B yCTAHOBAEHHBIX €IUHHUIIAX H3MepeHusd. [locae BwIOOpa
dyHKIMN 3HaueHue HUXKHel epaHuybl. memnepamypel. HaxkMUTe Enter, 4ToOBI BBIBECTH

CACAYIOIIIEE OKHO:

Temnepatypa
100 % = +090 °C

OTobpa3uTca TeKylllee 3HaueHHEe BEepPXHEro IIpeaesa H3MEPEeHHs TeMIIepaTyphl,
KOTOpPO€ MOIKHO H3MEHUTDH, IepeKAIoYasd KAABUIIIU CO CTPEAKAMH.

Hasxkatue kaaBuimnu «Enter» moarBepzkagaeT BBO.

5.13.4 MHHHMAaABHBIH TEMIEPATYPHBIH IIPEAEA

MuHUMaAbHOE TIpeAeAbHOE 3HadeHHe TeMIIepaTypbl MOXKET OBITh OIEHEHO C
HUCIIOAB30BaHHUEM BBIXO[A COCTOSHULG. OTO 3HAa4Y€HUE BBOAUTCH B YCTAHOBAEHHBIX €IMHHUIIAX
U3MEpPEHHS TEMIIEPATYPHI.

[Tocae BbIOOpa PyHKIIMHU MUHUMANLHBLIL memnepamypHbslil. npeden Haxkmute Enter,

4TOOBI BBIBECTHU CAEAYIOIIEe OKHO:

MunumansHas
TeMIeparypa
-010 °oC

Byner BBIBEOEHO TeKylllee MpeleAbHOE 3HadeHHe. Ecau u3MepsieMoe 3HadYeHHE
CTaHEeT MEHbIIIE ITPEeIeABHOr0, IOIBUTCH coobiteHue «[IpemynpexxaeHuer.

Hasxkatue kaaBuimnu «Enter» moarBepzkagaeT BBOA.

5.13.5 MakCHMaABHBIH TEMIIEPATYPHLIH OpPEaEA

MakcuMaabHOE TIpeAeAbHOE 3HAa4YeHHEe TeMIIepaTypbl MOXKET OBITh OIIEHEHO C
HUCIIOAB30BAaHHUEM BBIXOJA COCTOSHHLA. OTO 3HaYEeHUE BBOAUTCH B YCTAHOBAEHHBIX €IUHUIIAX
U3MEepeHUs TeMIIEPaTyPhI.

[Tocae BbeIOOpa QYyHKIHH MaKcumanbHbulii memnepamypHulii npedesi HaKMUTE

Enter, 4T00GbI BBIBECTH CAEAYIOIIEE OKHO:

MakcumanbpHas
TeMIieparypa
+250 oC
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Byner BBIBEnEeHO TeKylllee IIpelneAbHOe 3HaueHue. Ecam mu3MepsiemMoe 3HadeHUE
HpPeB30HUOET IIpeaeAbHOE, TTIOABUTCA coobiieHue «IIpemymnpexRaeHues.

Haskatue kaaBumu «Enter» moarBepzkaaeT BBOL.

5.13.6 MakcHMaAbHAadag H3MepsAeMas TeMIepaTypa

[Tocae BbIOOpa MAaHHOM OMIIMHM OyIeT MOKAa3aHO HAUOOABIIIee U3MepPsiEMOE 3HAYEHUE.

A cpaBHEHNS yCTaHOBAEHHOE MaKCHMAaAbHOE ITpefleAbHOe 3HadeHHe OyAeT OTOOpazkeHo B
IIEPBOM CTPOKE.

Hormyctumoe
+250 °C
HN3mepaemoe

+197 °C

ﬂaHHOC 3Ha4YeHHe He MOIKET ObITh IIEPEYCTAHOBACHO, IIOCKOABKY B HEM 3aKAIOYCHAa

MaKCHUMaAbHad u3MepsieMad pabodas Temmneparypa.
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5.14 PYHKIIHOHAABHBIH KAACC HMIIYABCHBIA BBIXO

OyHKIIMOHAABHBIN  KAACC VMIIYABCHBIN BBIXOJl cocroutr u3

OTHOCHAIIIUXCA K MMIIYABCHOMY BBIXO4Y.

MMMNY/IbCHbIN BbIXO/,
DYHKLUMOHa/IbHBIN KNnacc

> MMMYJIbCHBIA BbIXOA,

dyHKIIUH,

r Beixoa[Umnyn bCOBﬁ
MmNy necHbIA naun
. YacroTta
YacTOTHBIWA BbIXOA,
MMMybCOB
Y W,
HakonneHue
1.0 kr
r
Kr
T
MS
A4 cm?

Enuaumna n
BBIXOJIHOTO UsSG
HMITYJIbCa UKG

usB
A Ibs
ston
Iton
ﬁ:i
acft
oz
flox
xxQM
k xxQV )
( 1 umnynsc Ha N
Y [1.0] en
3HayeHne -
HMITyJIbCa 0.001
0.01
0.1
1.0
! w0
100.0
Y
JluTensHOCTD
MMITyJbca AnnT. Nwmn.

K L 0050.0 Mc ) /

Pucynox 28 - PYHKUUOHANBbHBLU KAaACC HMIIYABCHBIH BBIXOZ
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5.14.1 YacTOTHBIH HAH HMIIYABCHBIH BBIXOZ,

dyakia JacmomHolll UNU UMNYAbCHLLI 6blx00 II03BOASET OIepaTopy BHIOPATE,
OyneT AM BEIBOAUTHCS KOAHYECTBO UMIIYABCOB B €IHHUILY PACXo[a HAU YacTOoTa B AUAIIa30He
0-1 kI'11, mpeacTaBagroiasg aHAAOTOBBIH BBIXO/ 3a IIPEieAaMU qUalla30Ha U3MEPEHHUs.

[Ipu BBIOOpPE YaACTOTHOM ONIMH MaKCHMaabHagd dYacrora B 1 kI Oyzer
CreHepUpoBaHa IIPU MOOCTHUKEHUM BepxHeW TIpaHUIbl 3HAYEHUsS MacChl HAM o0beMa
(B 3aBHCHMOCTU OT BBIOpaHHOM emWHUIILI H3MepeHHUd). Ecau pacxon craHeT MeHbIIe
HUIKHETo 3Ha4YeHUsd, yacToTa cuuraercda paBHoit O I'm.

[Ipu BBIOOPE HMIIYABCHOM OIIIIMH, 3HAYEHUd UMIIyAbBCA U €AUHUILI HN3MepeHUd
BTOPUYHBIA IIpeoOpasoBaTeAb OIIPENEANT KOAWYECTBO HMIIYABCOB Ha o0meM pacxoga. [Ipu
OIHOBPEMEHHOM BBIOOpE 3THX OIIUY, KOTOPBhIE HE MOTYT COUYETATHCS B PEXKHME PeasbHOTO
BpPEMEHH [IAS BEPXHEH IpaHUIIbl 3HAYEHUH (HaIllpuMep, KOAUYECTBO UMIIYABCOB B €QUHUILY
BpEeMEHH He€ MOXKeT OBITh IIOAYYEHO B CBS3H CO CAHUIIKOM OOABIIOH JAUTEABHOCTBIO
UMIIyABCA), TIOSIBUTCS cooOIieHue o6 omrnbke Buaa «CAHIIKOM OoAbIIass OAUTEABHOCTH
UMIIyABCa» UAU «HecoBMeCTUMBIH ITapaMeTp».

Haskmure Enter, 4ToObI 0TOOpa3UTh TEKYIIYIO HACTPOUKY:

Brexon
[umITy1BCOB]

OTO6paSI/ITC$I TEKYyIIasd HaCTpOﬁKa, KOTOPYIO MOZXKHO H3MEHHTH, II€PEKAOYALAd

KAaQBHIIHN CO CTPEAKaMHU. HaxkaTue kaaBuinu «Enter» IIOATBEPXKAAET BBO.

5.14.2 EAuHHIIAa HMOVABCA Ha BBIXOAE

[anHasg (QYHKIHS II03BOASIET ONEpaTopy HA3HAYHUTL (PU3HYECKYI0 E€IUHHILY
u3MepeHus nas pacdera. [locae BeiOopa pyHKIIMN EOuHUYA umnyibea HA 8blxo0e HasKMUTE

Enter, 4ToObI BEIBECTH CAEAYIOIIIEE OKHO:

Haxkomienue
1.0 kr

OTo0pa3uTrcsa TeKyllee 3Ha4YeHHe, KOTOPOe MOKHO U3MEHUTDH C IIOMOIIBI0 KAABHIII CO
crpeakamu. OriepaTop MOKET BbIOUPATH MEXKIAY CAEAYIONIUMHU €AUHHUIIAMU U3MEPEHUSI:

> EnuHUIIEI MacCChI:

° T, KT, T}

> Emuuunel oonéma:
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o M3, cm3, a;

Hasxkatue kaaBuimiu «Enter» moarBepzkagaeT BBOA.

BaaeHTHOCTH IIpOrpaMMHUPYEMBIX €OWUHHUIL OIPENEAIeTCa HaCTPOWKaMH €IWHHUILL
U3MEepeHUs pacxona, OHNUCAaHHBIMH B pasgesax «KoaddpuiimenT mnporpamMMupyeMoit
eqUHUILI MaccoBoro pacxoma QM wu «KoadduimenT 1mporpaMMupyeMod eqUuHUIIBI

obpeMHOr0 pacxoma QVo.

5.14.3 3HayeHHEe HMIIYAbCA

[anHagd (YHKIMS II03BOASIET OIIEPaTOpPy 3aaTh KOAWYECTBO HMIIYABCOB,
IIpoxofdiliee B eqUHUILy cdeTa. [locae BrIOOpa (PyHKIHU 3HaueHue umnyibCa HaKMHUTE

Enter, 4ToOBI BEIBECTH TEKYIIYIO €IHUHUILY:

1 umnynse B
[1.0] enunumiy

OmepaTop MOXKeT BBIOHMpaTh MeXAy 3HadeHuamu ummnyassca: 0.001, 0.01, 0.1, 1.0,
10.0, 100.0.

Hasxkatue kaaBuimnm «Enter» moarBepzkagaeT BBO.

5.14.4 JAHTEABHOCTh HMIOYABLCA

[anHaga QyHKIHUG II03BOASET OIE€paToOpy HU3MEHUTh [JAUTEABHOCTb HMIIyAbCa Ha
BbIXOAE. EcCAM [AUTEABHOCTH MMIIyABCA CAMIIKOM BEAHKA [OAS MOAaHHOIO KOAHYECTBA
HMIIyABCOB, OHa OyZeT yMeHbIIeHa aBToMaTU4decKu. B [maHHOM caydae IIOIBUTCS
npenynpexaeHue «VMIMIIyAbC Ha BBIXOAE IIPEBBIIIECH).

[Tocae BBIOOpa QyHKIMU JumenbHocms umnyabca HaxXMutTe Enter, 4YToOOBI

BEBEIBECTH CACAYIOIIIEC OKHO!

JlnmuTenbHOCTh
AMITYJIbCa
0050.0 mc

OTO6paSI/ITCH TEKylllad MOAUTEABHOCTBb HMIIYABCA, KOTOPYIO MOZXKHO H3MEHUTL C
TIIOMOIIIBIO KAABHIII CO CTPEAKAMMU. HaxkaTue kaaBuim «Enter» IIOATBEPXKAAECT BBO.

MaxkcuMaAbHasg BBIXOAHAs dYacToTa MOKET ObITH pacciuTaHa IIO CACILYIOID;CI\/’I

dopmyae:

! <1000 T

2AMT .MMy Ibca(Mc)

f:

[Ipy DOAKAIOYEHHH K OACKTPUYECKHMM pPEBEPCHUBHBIM PEAE PEKOMEHIAYETCS
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yCcrTaHaBAUBAaTb OAHUTEABHOCTH HMIIYABCA boree 4 wMcC ;  HdAd SACKTPOMEXAaHHYECKHUX

PEBEPCUBHEBIX PEAC 3aJaHHOEC 3HAYECHHUE JOAZKHO OBITH pPaBHO 50 mc.

5.15 dyuruuonasbHbIdH KAacc COCTOSIHHUE

dyukimmoHasbHbI Kaacc COCTOAHUE BkarouaeT (oyHKIMH I1I0 HACTPOMKe BBIXOJA

COCTOAHHAA.

COCTOAHME
®YHKLMOHAbHBIM KNacc

> COCTOSIHUE >

*7

Pabouee cocTosiHue,
BbIXoA4da

Bbixoa B pab. COCTOAHMM
[3aKkpbIT]

3aKpbIT

7'y OTKPbIT
’ Bbixoa, 1 Ha3HaueH \

Ana [Tpesoru]
| 2 [ ——
Mpamoro noToka
Ha3HaueHue O6paTHOro noToka
MuHumansHoro QM
MakcumansbHoro QM
MWuH. nnotHoCcTH
Makc. MnoTtHoCcT
BknloueHua curHana

IMP290°
\_ WV,

BbIXO4a COCTOAHMUA
1

PucyHox 29 - dynkyuoHanvHslil knacc COCTOSIHHE

5.15.1 Pabouyee coOCTOSIHHE BbIX0OAa

Beixonm COCTOSHHS MOXKHO CPaBHHUTB C JSAEKTPHUYECKHUM pPeEA€, KOTOPOE MOXKET
YHKIIMOHUPOBATh KaK 3aMKHYTBIH HMAW pPa30MKHYTBIM KOHTaKT. [lAd TIPUAOXKEHUH,
OTBeYAaIOIMX 3a 0e30IIaCHOCTb, OIIEPaTOPy CAeAyeT BbIOPATh OMNIUI0 PAa30MKHYTOI'O
KOHTaKTa C TeM, 4ToObl cOOf B mogade MHUTAHUA HAU COOH SAEKTPOHHKH O0003HAYAAUCH
CUTHaAOM. B craHZapTHBIX IIPHAOXKEHHAX BBIXOM HCIIOAB3YETCAd B Ka4de€CTBE 3aMKHYTOIO

KOHTaKTa.
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CIDYHKLII/IH Pabouee cocmosiHue 8blx00d TT03BOASET OoIIepaTopy Ha3HaA4YUTh IIOBEOACHHUE

BbIXOOga COCTOAHHA.

Brixon B
pabouem
COCTOSTHHU
[3aKpbIT]

Tekyliee akKTUBHOE COCTOSHUE OyZIeT OoToOpazKaThbCs M MOXKET ObITh U3MEHEHO IIyTeM
IIePEKAIOYEHUsI KAABHIII CO cTpeakaMu. OrepaTop MOZKET BBIOHMpPATH MEXKAY CAELYIOIIUMMU
HaCTPONKaMH:

> 3aKpPBIT

> OTKPBIT

Haxxatme kaaBummu «Enter» moarBepzkaaeT BBOM.

5.15.2 HazHadyeHHE BBIX0JAa COCTOAHHSA 1

[anHasg (QYHKINSG [I03BOASET OIIEPATOPy OIIPEeNeAUTH COOBITHE, KOTOpOMYy OyneT
Ha3Ha4YeH BBIXOJ cocTosHUA. Hamboaee pacmpocTpaHeHHOe Ha3HAUYEHHE — IIPOU3BEAEHUE
CHUTHaAa, TaK KaK BCE yCTAHOBAEHHBIE ITpeNeAbHble 3HAYEHUS U (PYHKIIMH CaMOIIPOBEPKHU B
3TOM CAyYae KOHTPOAUPYIOTCS C IIOMOIIBIO BBIXOA COCTOSTHUS.

[Tocae BwIOOpa pyHKIUU HasnHaueHue gvlxoda cocmosiHusi 1 HaxkMute Enter, 94ToObI

BBEIBECTH CACAYIOIIIEEC OKHO:

Boixon 1 HazHaueH st
[Curnana]

Tekyiee HazHadeHHe OymeT oOToOpazkaTbCs UM MOXKET OBITh H3MEHEHO IIyTeM

IIEPEKAIOYEHHT KAABUIII CO cTpeakamMu. OrepaTop MOKeT BBIOHPATH MEXKAY CAEAYIOUTUMH

HaCTpOWKaMMU:
> Pacno3naBanue HamnmpaBA€HUSI ITOTOKAa
o IIpamoii noTok
o OOpaTtHbIi
> [IpeneabHBbIE 3HAUEHUSI:
o MunumaarHoe QM
o MakcumaabHoe QM
o MuHuMaAbHasgd TAOTHOCTD
o MakcumaabHad IIAOTHOCTB
> Bce npeneApHbIE 3HAYEHUS U paclo3HaABaHUE OIIHOOK

I'PBT.407281.001 P3 | Pacxomomepsl kopronmcoBsie UTHMACC 102
Bepcus 2 / urons 2026




o Curnaa

> VIMIIyABCHBIH BBIXOZ 2 [IASI oepanuil OTKA4YKHU IIPOAYKTAa ITOTPEOUTEAO

o IMP2 90°,

Hazkatne kaaBuinu «Enter» moarBepkaaeT BBOJ.

[Ipu BBIOOpe omiuu IMP2 90° BTOpO# MMITyABCHBIH BBIXO[ OyZET peasnu3oBaH depes
BBIXOJ, COCTOSHHSI M MOXKET HCIIOAB30BaThCS [Ad OIIepall¥ OTKadyKH [IPOAyKTa

OTPEOGUTEAIO.

5.13.3 Ha3zHadeHHE BbIX0Aa COCTOSIHHS 2

BMmecTo TOKOBOro BBIXOAA 2 MOXKHO BBIOPATh BTOPOH BBIXOJ COCTOSHUS AL
omnepanui KoMmmepdyeckoro ygyera. OH UMeeT Te K€ BO3MOXKHOCTH Ha3HAYEHUSsI, YTO U BBIXOJ
coctostHus 1. OJHAKO €ro HeAb3sl UCIIOAB30BaTh B KAYECTBE UMITYABCHOT'O BBIXO/IA.

[Tocae BrIOOpa (PyHKIIMM Ha3HA4YEHHs BbIBOJA COCTOSHUS HaxkMute «Enter», 4ToOBI

OTO6pa3I/ITB TEKYLIIEEC HAa3SHaA4YCHUC.

Brixon 1
Ha3HadeH JOAS

[HemoctyneH]

Tekyiee HazHadeHHe OymeT oToOpazkaTbCsd UM MOXKET OBITh H3MEHEHO IIyTeM

IIEPEKAIOYEHHT KAABUIII CO cTpeakamMu. OrepaTop MOKeT BBIOHPATH MEXKAY CAEAYIOITUMH

HaCTpOWKaMMU:
> CrapmapTHBIE YCTAHOBKH
o HepnoctymniHo
> PacriozHaBaHue HalIlpaBACHUL:
o ITpamoii noTok
o OOpaTtHbIff TOTOK
> IIpeneabHBIE 3HAYEHUS:
o MunumaabHoe QM
o MakcumaabHoe QM
o MuHMMaAbHAs IIAOTHOCTBH
o MakcumaabHad IIAOTHOCTbH
> Bce nmpeneapHbIe 3HAa4YE€HUI W paclio3HaBaHUE OIITHOOK
o Curaaa

Haxkatue kaaBuimim «Enter» moarBepzkagaeT BBO.
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5.14 dyurkunonaasbHbIH KAacc TOKOBBIE BbIXOObI

dyukimmoHasbHbIE Kaacc TOKOBBIE BBIXO/IbI mo3BoageT omnepaTropy HaCTPOUTH

BBIXOAHBIE TOKOBBIE CHIHAABI npeo6pa30BaTeAﬂ.

TOKOBEIE BbIXOAEI
DYHELUMOHANBHBIA KNacc

TOKOBBIE BbIXOOLI

TokoBbIABRIXOL |1
TokoesIA Bexog | [4-21,6ma]
04 - 20 mé, _4-216 mA
4-205 mb
3
4 I11: TpeBOra
[*22 maA)
TokoB LI Beeng, |1 3.2l
Tpesora ?1'1 A
& HE MCNOAL3YETCA

WCMOAESYA HART:
I"' 11 HazHaueH
CTaHaapT 11: M

[Maccoesii pacwog]
TokoBBIA BeiXOL | e R

HEZHIHEHME OfweMHEA paciog,
MACTHOLTE

Temnsparypa
\.

&

rT‘_‘lH oERIA BEIXOZ (2

TokoBRIA BEROS | [4 - 21,5ma]
0/4 - 20 nals _—
4-21,6 MA
'y L 4 -20,5 ma
* " 12: TpeBora 3

[He McnonkezyeToA)
<3.Bma
»22 MA

HE MCNOAEZYETCA
b \_ 4 J

TokDBLIA BEIXOL |
TRpEBOra

 1Zmazsaued gna Y
| [Temneparypa]

= " He WCNONLZYeToA
TokoBEIA BeXDS | He WINOALZYEToA

HEZHAYEHME Macooeslid paoog
offbeMHEIA paoiog

MAOTHOCTE
\  TewmEpaTyps

Pucynox 30 - dPyHkyuoHanvHuli kxnacc TOKOBBIE BBIXOAbI
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5.14.1 ToxkoBbIH BeIxoa I1 4-20 MA

[anHasg (QYHKIIHS II03BOASIET OIIEPATOPY OIPEAEANUTH AHAarna3oH pabdoTbl TOKOBOTO

BbeIXona. B nuanazone 4 - 21.6 MA (0 ... 110%) coequrenue HART HeBo3MoOxKHO. [Juarna3oH 4

- 20.5 MA, caenya pekomeHpamuaM NAMUR, nokpreiBaer auamazoH oT O mo 104%

uaMmepenus. CTaHgapTHBIN auanas3oH 4 — 21.6 MA 1103BOASIET KOHTPOAUPOBATH U3MEPAEeMbIH

auaria3oH 10 110%.

[Tocae BbIOOpa (PYHKIIMU Ha3HAYEHUsSI BBIBOMA COCTOSTHUS HaxkmMute «Enter», 94ToOBI

OT06pa3HTBTEKyHKf HaSHaA4Y€HHE.

Toxossrii BEIxox 11
[4] - 21.6 MA

Tekyiee HazHadeHHe OymeT oOToOpazkaTbCsd MW MOXKET OBITH H3MEHEHO IIyTeM

IIEPEKAIOYEHHUs KAABHIII CO cTpeakaMu. OmepaTop MOKeT BbIOUPATh MEXKAY HaCTPOMKaMU:

> 4 -20.5MA
> 4-21.6 MA

Haxxatme kaaBumm «Enter» moarBepkaaeT BBOM.

Ha caenyromeit fuarpaMMe IOKa3aHO BAWSHHE BBIOPAHHOTO IIapamMeTpa

TOKOBbBINA BbIXON,

25,0 mA

20,0 mA

15,0mA

10,0mA

0,0 mA

Bmixopn

50 mA 10% 20% 30% 40% 50% 60%

Measured value

70% 80%

90%

100% 110% 120%

4-20.5mA
NAMUR

4-216 MA
CraHpapT

Pucynox 31 - Toxoeslii e61x00 NAMUR unu cmanoapm
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5.14.2 Curuaa TokoBoro Beixoza I1

[anHaga (pyHKIUS II03BOASIET OII€paTOpPy Ha3HAYUTH COCTOSIHHME TOKOBOMY BBIXONY B

cAy4dae HapyllleHU B paboTre. Ota mHPOpPMAIIUS aHAAU3UPYETCH B CHCTEME KOHTPOASI.

11: 3ByKOBOI1 curHaIN
[>22 MA]

Tekyiiee HazHaYeHHe OymeT OTOOpaskaTbCsI U MOXKET OBITb H3MEHEHO IIyTeM

MEePEKAIOYEHNT KAABHII cO cTpeakaMu. OriepaTop MOKeT BhIOUPATh MEXKAy HaCTPOHKaMU:

> He mncnioab3yercsa oyHKIINMSA CUTHaAA OTKAIOYEHA
> > 22 MA TOK YBEAMYHBAETCS B CAydae BKAIOUEHUSI CUT'Hara
> <3.8 MA TOK mazaeT B CAydae BKAIOUEHHsS CHUTHaAa

Haskatue kaaBummu «Enter» moarBepzkaaeT BBOL.

5.14.3 Ha3zHadeHHEe TOKOBOro BbIxoaa I1

[anHass QYHKIUS II03BOASET OIIEpaToOpy OMNPEeNeAuTh UH3MepseMoe 3HadeHHe,
KOTOpoe OyZeT BBIBOOAUTHCH B BHAE aHAAOT'OBOTO CHUTHaAa depe3 TOKOBBIM Bwixon 11. [lpu
HUCIIOAB30BaHUHM NOPUOOPOB C BO3MOKHOCTBEIO coenmHeHuss HART Beixomy I1 o6braHO

Ha3HavaeTcsl BecoBol pacxon. Haskmure Enter, 4ToObI BEIBECTH TEKYIIYI0 HACTPOHUKY:

11 mazuauen st
[MaccoBoii pacxon]

Tekymee HazHadeHHEe OyaeT oOToOpazKaTbCs ¥ MOXKET OBITH H3MEHEHO IIyTeM
TIEPEKAIOYEHUS KAABHII CO cTpeaKkaMu. OTiepaTop MOKET BhIOUPATh MEXKAY HACTPOHKAMU:

> MaccoBbIii pacxof

> OOBEMHBIN pacxomn

> ITaoTHOCTE

> Temmiepatypa

Haskatue kaaBumu «Enter» moarBepzkaaeT BBOL.
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5.14.4 ToxoBbIi BeIX0oA I2 4 -20 MA

[anHasa (QYHKIHUS II03BOASET OIIEPATOPY OIIPEOEAHTH AUAra3oH paboThbl TOKOBOTO
BeIXoma. [uamazoH 4 — 20.5 MA, caenya pexkomeHpanmu NAMUR, nokprIBaeT auanasoH
ot 0 mo 104% u3smepenuda. CraHaapTHBIN guamnai3oH 4 — 21.6 MA I03BOASIET KOHTPOAUPOBATh
u3sMepgeMbIit quarnasoH g0 110%.

Haskmute Enter, 4ToOBI BBIBECTU TEKYIIYIO HACTPOUKY:

TokoBBIN BbIXOA 12 [4]

-21.6 MA

Tekymee Ha3HadyeHHe OyaeT oOToOpazkKaTbCs UM MOXKET OBITH H3MEHEHO IIyTeM
TIEPEKAIOYEHUS KAABHII CO cTpeakaMu. OriepaTop MOKeET BhIOUPATh MEXKAY HAaCTPOHKaAMU:

> 4 - 20.5 MA

> 4 -21.6 MA

Haxxatwe kaaBumm «Enter» moarBepzkaaeT BBOM.

5.14.5 CuraaA ToxoBoOro BeIixozaa I2

[anHasg (pyHKIIHS [I03BOASIET OIepaTopy Ha3HAYUTH COCTOSTHHE TOKOBOMY BBIXOAY B
cAydyae HapylleHHi#l B pabore. Ora mHPOpMAIINA aHAAHU3UPYETCd B CHUCTEME KOHTPOAS.

Hazkmute Enter, 9To0bI BEIBECTH TEKYIIIYIO HACTPOHKY:

12: 3ByKOBOI1 cUTHAT
[HE ucnonb3yercs|

Tekyiiee Ha3HaYeHHE OyaeT OToOpazkaThCd U MOXKET OBITh HU3MEHEHO IIyTeM

IEePEKAIOYEHUS KAABHIII CO cCTpeaKkaMu. OriepaTop MOKeET BbIOMPATh MEXKAy HaCTPOHUKaMU:

> He ncrnoan3yercd: pyHKIINS CUTHaAa OTKAIOYEHA
> > 22 MA TOK yBEAHUYMBAETCHA B CAy4dae BKAIOYEHHA CHUTHAAA
> < 3.8 MA TOK IIaaeT B CAydYae BKAIOYEHHS CHUTHaAd

HaxkaTtme KaaBumu “Enter” moarBepskaaeT BBOL.
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5.14.6 Ha3zHadeHHEe TOKOBOTroO BhIxozaa I2

[anHaga (oyHKIIHS [TO3BOASET OIIEPaTOPy OIPEAEAUTH U3MEPsSIeMoe 3HaUYeHUe, KOTOPOe

OymeT BBIBOOUTHCS B BHE aHAAOTOBOT'O CHTHaAA 4Yepe3 TOKOBBIHM BhIXo 2. Haxkmure Enter,

YTOOBI BEIBECTH TEKYIIYIO HACTPOUKY:

|12 Ha3HaueH 1u1a
[Tremnepatypa]

Tekyiiee Ha3HadyeHHE OyIeT OToOpazkaTbCd U MOXKET OBITh HU3MEHEHO IIyTeM

IIEPEKAIOYECHHA KAABHII CO CTpPEAKAMH. OnepaTop MOZKET BBI6I/IpaTB MEXKAY CAEAYIOIIIHNMHU

HaCTPOMKaMHU:

>

YV V V VY

MaccoBbIili pacxon
OOBEMHBIN pacxomn
[IanoTHOCTB
Temnepatypa

HEOCTYIIHO (B TOM CAydae HACTPOHKY IIOCTaBIIHMKA MEHATh Heab3d) Haskartue

KAaaBUINH «Enter moarBepKaaeT BBOL.
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5.15 dyukunonaabHbIH KAacc MOOEAUPOBAHHUE

POYHKIITMOHAABHBIN KAacc MOOJEANPOBAHUE BKAIOYAET dyHKIIUHU IOAS
MOZIEAUPOBAHUS BBIXOA0B. EcAu manHas PyHKIIHS BKAIOYEHA, BCE BBIXOAHbBIE CUTHAABI OyayT
reHEPUPOBATLCS HAa OCHOBE BHIOPAHHOIO THUIIA MOAEAHPOBAHUS.

[Tepudepuiinbie yCTpPoOHCTBA MOTYT OBITH HPOTECTUPOBAHBLI 0€3 HaAWUYHUA B HUX
IpOAYKTA.

MoneaupoBaHue OyIeT aBTOMATHYECKH OTKAIOYEHO MPHU BBIKAIOYEHUH HPUOOpa HAU
OTCYyTCTBUM HaxKaTusd KaaBHUII B TedeHue 10 wMuHyT. MomeaupoBaHHE TaKiKe€ MOIKHO

IIPOU3BOAUTE U KOHTPOAUPOBATE C roMolrbio komana HART.

MOZE/IMPOBAHUNE
®YHKLMOHANbHbIM K/lacc
MOJIEJIMPOBAHUE
- -
r a v
Mogenup. Beixon coct.
MojenupoBaHue [BbIKA] MonenupoBanue [Bxn]
BKJI / BBIKJI L BKIL
BKN BbIXO44d COCTOAHUA BBIKIT
& k BbIKA J 'y
b4
( Moaenup. 1 4
MopenupoBaHue [npamoe] "
npsimoe/ QMabs “Mn(;ﬁf?ﬂ: giiiﬁia y YCT. yacToThl
npAmoe 0009.0 I't
< \ DT
A
4
MonenupoBaHue YcT. QMabs v
QMabs +0900.000 xrfu Mojenuposanue yer. 1
k ) TOKOBOrO BbixoAa 119 11=12.00 MA
A
A
v
Mogempogatne p ¥YCT. NNoTHOCTb A 4
THIOTHOCTH 0500.000 r/n
MopnenupoBanue yer. 12
'y TOKOBOFO BbIX0Aa 129 12=12.00 MA
v
MOHGHHPOBaHHe Y. Temneparypa
TEMIIEPaTyphl ¢ +090°C
A

Pucynox 32 - dynkyuonanvHuti knacc MOZEAHPOBAHHE
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5.15.1 MomeAHpoBaHHE BKA/BBIKA

dyuknua MoodenuposaHue 6K/ 8blk/l TIO3BOAGET OIIEpaTOpPy aKTHUBHPOBATb HAU
JeaKTUBUPOBATh MoaeAupoBaHHe. Ecan MozeanpoBaHHE BKAIOYEHO, BCE BBIXOIHBIE
CUTHaAbl OyayT TeHepUpoBaThbCSI Ha OCHOBE BBIOPAHHOTO THUIIA MOJAEANPOBAHUS.
[Tepudepuiinbie yCTporcTBa MOTYT OBITH IIPOTECTUPOBAHBI 0€3 HaAWYUs B HUX IPOAYKTA.

Haskmure Enter, 4To6bI 0TOOpPa3UTh TEKYIIHUH CTATYC.

MopenupoBanue
[BBIKI]

OTobpa3urca Tekyllas HacTpolKa, KOTOPYI0O MOXKHO M3MEHUTH, IlepeKAlodad
KAABHUIIIK CO cTpeAaKaMu. OmepaTop MOXKET BbIOpATb MEKAY «BKAIOUEHO» U «BBIKAIOYEHO.

Hasxkatue kaaBuimiu «Enter» moarBepzkagaeT BBO.

5.15.2 IIpamoe MOOZEeAHPOBaHHE

[anHada (QYHKIOHUS [TO3BOASET OIIEPATOPy OIIPEeNeANuTh, OymeT AW MOOEAHNPOBAaHME
COCTOSATh U3 HU3MEPEHHd Tpex (PU3NUECKHX IIapaMeTpPoOB (MacCOBBIM pacxXomd, IIAOTHOCTb U
TeMIlepaTypa) HAM BBIXOABI OyAyT HaCTPOeHbI HampsaMmyo. Hasxkmure Enter, 49ro0bnI

0TOOPa3UTh BHIOPAHHBIN TUI MOJEAUPOBAHUS.

MopenupoBanue
[mpsimoe]

Tekyiiee Ha3HaYeHHE OyaeT OToOpazkaThCd Y MOXKET OBITh HU3MEHEHO IIyTeM
IEePEKAIOYEHUsT KAABHIII CO cTpeakamMu. OrepaTop MOKET BbIOMPATh MEKIY HACTPOUKAMHU:

> [IpsiMOe UMITYABCHBIH M TOKOBBIH BBIXOAbI IIPOTPAMMHPYIOTCS HAIPSIMYIO

> QM, D, T usaMepeHue wMopxeaupyercd Haskarme kaaBumu “Enter”
IOATBEPIKIAET BBO/I.

Ecan akTHBUPOBAHO «IIPSIMOE» MOIAEAWPOBAHUE, AIOOOH BBIXOHA OymeT paboTaTh Ha
OCHOBE HACTpPOEK, omnncaHHbIX B Pasmeae «[Ipsmoe momeanpoBaHHE BBIXOHOB». lloaTomy
PEKOMEHIyeTCHd, YTOObI HACTPOUKU OBIAM OIIpeaeA€HBbI A0 Hadasa MOAEAWPOBaHUS. 3aTeM
OHU MOTYT OBITH LIEA€HAIIPABAEHHO U3MEHEHBI BO BPEMSI MOAEAUPOBAHUS.

CocTosiHUE BBIXOZIOB BO BpeMs ITPollecca MOAEAUPOBAHHUS HU3MEPEHUs 3HA4YeHUH Ha
ocHoBe omnmmu QM, D, T 3aBuCHT OT BBIOPAHHBIX 3HAYEHUM 3THX TPEX IEePEMEHHBIX,

HaACTPOEK Aualla30oHa HM3MEPEHHUA U HaA3HAYCHHE BBIXOIO0B. K IIpUMEPY, €CAU HMMIIYABCHOMY
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BBIXOZY HaA3HA4YC€HO H3IMEPECHHE O6’B€Ma, Ha HETro 6YILYT OKa3bplBaTh BAHAHHE BCE TpPHU

3Ha4YeHUsI MoJieAupoBaHus ogHoBpeMeHHo [V = QM (T) / D (T)].

5.15.3 MoaeAHpPOBAHHE H3MEPSAEMOTrO 3HAYECHHS

Ecau omepatop BbIOpan HacTpoiiky «QM, D, T», caexyromme TpPU BO3MOKHBIX
HaCTPOWKH IIOBAHAIOT Ha IIOBEAEHHE BBIXOLA BO BpPEMd MOIAECAHUPOBAHHA H3MEPEHHBIX

3Ha‘-IeHI/II\/II, Koraga BCE USMECPEHHEBIE ZHAYECHHUA MOJACAUPYIOTCA OAHOBPEMEHHO.

5.15.4 MoameaupoBaHHEe MaccoBoro pacxoaa QM abs

[Ag MOoeAupoOBaHHsS MacCCOBOIO pPacxoia OIlepaTop MOXKET Ha3HAYUTH «U3MepaeMoe
3HadyeHue». [loTok OymeT cmomeanpoBaH B o0OMX HampaBAeHHUdaX. Bce pesyabTaThl OyayT

IIpeacraBACHBI HA OCHOBE CMOAEAHNPOBAHHOI'O U3MEPAEMOI'0 SHAYCHUA.

Ycranosuts QM abs
+0900.0 kr/u

Tekymee 3HaYeHue OyageT oToOpakaTbCd W MOXKET OBITh HW3MEHEHO IIyTeM

IIEPEKAIOYEHUSI KAQBHIII CO cTpeaAKaMu. HaxkaTue kaaBumu «Enter» moarBepkaaeT BBOL.

5.15.5 MomeAHpOBaHHE NAOTHOCTH

[AsT MOAEAUPOBAHHUS U3MEPEHHsI ITAOTHOCTH / oObeMa OoIlepaTop MOXKET HAa3HAYUTH
«M3MepseMoe 3HadYeHHe IIAOTHOCTH». ECAM BBIXOZy Ha3HAYEHO U3MepeHHe oobemMa, OHO OyaeT
U3MEHATBCS B 3aBHCHUMOCTH OT MOJEAMPOBAHUS BECOBOIO pacxXofla U IIAOTHOCTHU. Bce
BBIXOJIHbIE [aHHBbIE OyAyT IIPEeACTABA€HBI HA OCHOBE CMOJEAHPOBAHHOTO H3MEPSIEMOTO

SHAQ4YECHHI.

YCcTaHOBUTDL
IIAOTHOCTE

0500.0 r/a

Tekymee 3HaYeHHe OymgeT oToOpazxkaTbCd W MOXKET ObITh H3MEHEHO IIyTeM

IIEPEKAIOYEHUS KAABUIII CO cTpeaKaMu. HaxkaTue kaaBumu «Enter» moarBepkaaeT BBOI.
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5.15.6 MoaoeAHpOBaHHE H3MEPEHHA TEMIIEPATYPHI

,E[AH MOOEANPOBaHUA TEMIIEPATYPHI OII€EpaTOp MOXKET HA3HAYUTL «H3MEPAEMOC
3HadeHHe». Bce BBIXOAHBIE MaHHBIE 6YILYT IIPEACTABACHEBI Ha OCHOBE CMOACAHMPOBaAHHOIO

HU3MEPAEMOI'0O SBHAYCHHUA.

YcTaHOBUTL
TEMIIEPATYPY

+090 °C

Tekymee 3HaYeHHe OymgeT oToOpaxkaTbCd W MOXKET OBbITh H3MEHEHO IIyTeM

IIEPEKAIOYEHHUS KAQBUIII CO cTpeaAKaMu. HaxkaTue kaaBumu «Enter» moarBepkaaeT BBOL.

5.15.7 IIpamMoe MOAEAHPOBaAHHE BEIX0A0B

Ecau onnepaTop BrIOpaa HacTpouKy «IIpsiMmoe MoageAnpoBaHHue», OIIMCAaHHYIO B Pasneae
«IpsaMoe MoageAMpoBaHHE», CAEAYIOIIHE YeThbIpe BO3MOIKHBIX ITapaMerpa OyayT BAUSTH Ha
IIOBEIECHUE BBIXOJA BO BpeMd MOIAEAHMPOBAHHA H3MEPEHHBIX 3HA4YEHWUM, KOrga BCe

U3MEepEHHbIE 3HAYEHHS MOAEAUPYIOTCS OMHOBPEMEHHO

5.15.8 MoaeAanpoBaHHE BBIX0Aa COCTOSIHHS

OYHKITHS MooenuposaHue eblxooa COCMOSITHUSL II03BOASIET orepaTopy
[eA€HAIIPaBACHHO AaKTHUBHUPOBATH BBIXOA cocTosgHHs. Hasxkmure Enter, 4ToOBI BBIBECTU

TEKYLIIECE COCTOAHHUCE.

Brixom
COCTOdHUI

[oTKAIOUEH]

OTobpa3utrca TeKyllas HaCTpPodKa, KOTOPYIO MOXKHO U3MEHHUTh, IlepeKAlodasd
KAaBHIIIK CO CTPEAKAMHU.
OmepaTop MOXKET IIEPEKAIoYAThCS MEXKAYy «BKA.» U «BBIKA.». HaykaTwme KAaBHUIIIH

«Enter» moaTBepKOa€T BBOLI.
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5.15.9 MoaeAHpPOBaHHE HMIIVABCHOI'O BhIX0AA

dyuknua MoaeanpoBaHHE HMIIYABCHOT'O BBIXOZla ITI03BOASIET OIlEpaToOpy Ha3HAYHUTh
YacTOTy HMIIYyABCHOMY BbIXony. Ilocae Bbibopa maHHONW (PpyHKIIMH U HaxkaTus Enter Ha

AMCIIAEE TIOABHUTCHA CAEAYIOIIIEE:

YcTaHOBUTL
4acCTOTy

0210.0 T'x

Tekymee 3HadeHHe OymeT oToOpakaTbCsd W MOXKET ObITh H3MEHEHO IIyTeM
IIePEKAIOYEHHNS KAABHUIII CO CTPEAKAMHU.
[unamna3oH 4YacTOT HMIIYABCHOTO BBIXOZla MOXKeT OBITH ycTaHoBAeH oT 6 [ mo

1100 I'm. Haxkatue KaaBuilia «Enter» moarBep:kaaeT BBOI.

5.15.10 MomeaHpoBaHHE TOKOBOro Beixoza Il

[anHasa (pyHKIINSG I1I03BOAGET YCTAHOBUTH 3HA4Y€HUE TOKa Jad Bbixoga [1. Haskmwure

Enter, 4ToOBI BEIBECTH TEKYIIIEE COCTOSTHHE.

YcraHoBUTb [1

I1 =10.50 MA

Tekyiiee 3HadeHue OymeT oToOpazkaThbCd W MOXKET OBITH HU3MEHEHO IIyTeM
IIEPEKAIOYEHHUSI KAABUIII CO CTPEAKAMMU.
HomnyckaroTcsa 3HadeHUd B guarnasoHe oT 3,8 MA go 22,6 MA. Haxkatue kaaBuUIIHU

«Enter» moaTBepKIaeT BBOI.
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5.16 dyukunonasbHbIH kAacc CAMOOHUATHOCTHKA

dyukimoHasbHbIM KAacc CAMOAVATHOCTHUKA cocrout u3 yHKIMM, OTHOCAIITUXCS
K CaMOJUArHOCTHKE pacxomomepa. JumarHocTudecKue (PYHKIMHU IIpeoOpa3oBaTesd,
CAeSIINEe 3a KOPPEKTHOH paboTOH 3A€KTPOHUKH U MHPOTPaMMHOTO OOeCIIiedeHHsl, BCETaa
AaKTUBUPOBAHBI M HE MOLYT OBITH OTKAIOYEHBI. JIOTIOAHUTEABHO MOXKHO CA€OUTH 3a

COCTOSTHUEM TOKa BO30Y>KIEHUS.

CAMOANATHOCTHKA
®yHK. Knacc
CAMOANATHOCTUKA
( MNposepka ,ﬂ,aTHMa
MNposepka gatynka [eeten]
BKA / BbIKA
BbIKA
i \ BKN )
A 4
MakcmumanbHoe ( N
OTK/IOHEHue oT MakcumanbHoe
3Ha4yeHMA TOKa OTK/NIOHEeHue
BO36YXKAEHWA \ 020% )
A
\ 4
( HacTpolika N
HacTpoika [er]
CaMOAMarHoOCTUKK He
T
; . i J
v ( )
KoHTponb S17749 S27812
pacxonomepa E 1280
3 \_ J
v 4 )
OtobpaxeHue S1090 S2090 mB
amnanTya,
paCX0ZOMEpa 11281y 12.8 MA

Pucynox 33 - dynkyuonanvHsulii knacc CAMOOHATHOCTHKA
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Tok BO30yKIOEHUS KaxKIOTO pacxogoMepa CHCTEMBI 3aBUCHT OT KOHKPETHOTO
pacxomoMmepa, JKUOKOCTH U YCAOBHM yCcTaHOBKH. Ecam TOK BO30YKIEHUS U3MEHSIETCS IIPHU
HaAU4YUMU OOHOM M TOM XKe XKHUAKOCTH, MOXKHO KOHCTATHpPOBaTh, HAIIPUMEpP, H3HOC
IIOTEHIIMaAa, W3MEHEHHd BI3KOCTH HWAW HaAWM4YHe IIy3bIpbKOB Bo3ayxa. CylnecTByeT
BO3MOZKHOCTh Ha3HA4YUTH «HOPMAaAbHOe cocTosHHUe» (omiug «HacTpoiika caMoIlpoBepKH») U
YCTAHOBUTH IIpeNeA BO3MOXKHOIO OTKAOHEHHsS OT 3TOTO COCTOSHHULA. OIta (PYHKIIHI

OTKAIOUEHA IIPHU JOCTaBKe npudopa.

5.16.1 TecTHPOBaAHHE PacXoAOoMepa BKAIOYHTD/ OTKAIOYHTD

ﬂaHHaﬂ CPYHKI_U/IH IIO3BOALET OII€EpaTopy AaKTHBHPOBATH HAHM OJCaKTHUBHPOBATb

KOHTPOAUPYIOIIYI0 (PYHKIIHMIO TOKa BO30OYKIEHUH.

TectupoBanue
pacxonomepa
[oTkITIOUEHO |

OtobpazkaeTcss TeKylllad HaCTpoiiKa, KOTOPYIO MOXKHO H3MEHHUTb, [IepeKAlodas
KAQBHIIIU CO CTPEAKAMH.
OrepaTop MOXKET MEPEKAIOYATHCS MEXKIY «BKA.» U «BbIKA.». CTaHOapTHAS 3aBOACKAast

HacTpoirika — «Bbpika.». HaxkaTne kaaBumu «Enter» noarsepxkaaeT BBO.

5.16.2 MakCHMaAbHOE OTKAOHEHHE OT 3HAYEHHS TOKAa BO30OYKAECHHS

[anHasg (PyHKIIHS [I03BOAMET OIepaTopy Ha3HAYUTH MIPENEAbPHOE 3HAadYeHHe B BHIE
IIPOIIEHTHOTO OTKAOHEHHS OT HOPMBI. TOK BO30yKIEHHUS C TOYKH 3PEHHUS SAEKTPOHUKH
orpaHudeH 3HadeHueM S50 MA (oTobpazkaemoe 3HadeHre S00) 1 MOXKET MIPUHUMATL OOABIIIIE

3Ha4Y€HUs TOABKO Ha OTPaHHYEHHBIN IepHo BPEMEHH ([I€PEXOAHBIE PEAKIINH).

MakcumMaabHOE
OTKAOHEHUE

020 %

Tekymee 3Ha4YeHHe OymeT oToOpazxkaThbCsd W MOXKET ObITh H3MEHEHO IIyTeM
IEPEKAIOYEHHS KAABHUII CO CTpeAKaMHu. [Ipu HU3MEHEeHUU MAaKC. 3Ha4YeHHE OTKAOHEHUS,
JOAKHBI YYUTBHIBATBCS OOMyCTUMbIe Koaebanusd. HaskaTue KaaBumnu «Enter» moarBepskmaeT

BBO/I.
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5.16.3 HacTpoHKka CAMOAHATHOCTHKH

HN3-3a TOI'O, 4YTO TOK B036y}KI[eHI/IH 3aBHCHUHT H€ TOABKO OT pacxoaoMepa, HO MU OT
YCAOBI/Iﬁ YCTaHOBKH, a TaKX€ BA3KOCTH MU IIAOTHOCTH ZXKHIAKOCTH, HOPMAaABHOE€ 3HA4YCHHEC
MOXKET OBITh paCcCiuTaHO HEIIOCPEACTBEHHO Ha pa6oqu y4qaCTKE€ C HCIIOAB3OBAHHEM

dyuknn Hacmpoiika camoouazHocmuKu.

Hacrpotika

[HET|

Ecau omepatop mnepekarodaeTrcd Ha onmnuio «/Ja», HopMaabHOe 3HadeHHe OyneT
paccyuTaHO aBTOMATHYEeCKU. HHUKaKOM MOIIOAHUTEABHON HWHQOPMAIUU A PabOTBhl ITOU
dyHKIINN He Tpebyercd.

Hasxkatue kaaBuimnu «Enter» moarBepzkagaeT BBOA.

5.16.4 KOHTpPOAb aMIIAHTYABI PaCX0AOMEPaA H TOKA BO3OYKAECHHS

[lepBasg cTpoOKa [OaHHOIO OKHa COAEPXKHUT aMIIAUTYyAbl CHTHaaoB S1 u  S2
pacxomomepa npu 10 MKB. 3HaueHUs OOAXKHBI OBITH NPUOAU3ZUTEABHO OAHMHAKOBBI HAU

UIOEHTUYHEI (B uaeaase). Bropasa cTpoka oTobpazkaeT ToK Bo30yKaeHUd B 10 MKA eTUHHUIIAX.

S1 7749 S2
7812
E 1280

[Mpumep: JaTdyuku UMeOT aMIAautyabl 77,49 mB m 78,12 MB. Tok B030yKaeHUd
12,8 MA. OTH 3HAYEHUS HCIOAB3YIOTCS B KadeCTBE BTAAOHHBIX 3HAYEHUU A (PYyHKIIUH
CaMOAUaTrHOCTHUKH. Onu U3MePSIOTCS C IIOMOIIBIO dpyHKIIIH «Hactpoiika
CaMOAMAaTrHOCTUKM». BrocaeqCTBHM OHU MOTYT OTOOpakaThCd HAU PEAAKTHPOBATHCH C

IIOMOIIIBIO 3TOH (PYHKITHH.
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5.16.5 OToOpaxkeHHe aMIAHTYA pacxomoMepa

[lepBass cTpokKa MAHHOTO OKHA COAEPIKHUT AEUCTBYIOIINE HU3MEpPEHHBbIE aMIIAUTYIbI
curHaroB S1 m S2 pacxomomepa. 3HAYEHUS OOAXKHBI OBITh HNPUOAHM3HUTEABHO PAaBHBI HAH
UIEHTUYHBI (B uaeane). Bropas cTpoka oTobpazkaeT 4acToTy BO30OYKIAEHHU 1 TOKA.

S1 090 S2
089 mB
112.8 T'y
12.8 MA

[Mpumep: ammnamryabl pacxogoMepoB 90 MB u 89 MmB. Tok Bo30y:KOoeHUS paBeH
12.8 MA, a Tekylad pe3oHaHCHad 4yactora — 112.8 I'm.

B codyeraHuMH C HEHUCHIPABAECHHBIMHU 3HAYEHUAMM IIPOUCXOOHUT aHAAHU3 BCEX
9ACKTPUYECKHUX CHUTHAAOB MEXIYy MAaCCOBBIM PpacxXoloM MOaTdukKa W BTOPHUYHOIO

npeoOpa3oBaTesd.
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5.17 PYHKIHOHAABHBIH KAaccC HACTPOMKH BTOPHYHOI'O
IIPEOBPASOBATEASA

JaHHBIE (QPYHKIMOHAABHBIM KAQCC COHAEPKUT OOlIMe HaCTPOUKH (Harpumep,

H3I:IKOBI:I€), BAHLGIOIITHE HA COCTOAHHE npeo6pa30BaTeA5{.

HACTPOWKM NPEOBPA3OBATE/IAA

DYHKLMOHANbHDIM K1acc

SI3bIK
[Hemenx.]
Hewmenk.
AHIIL

HACTPOWKM
NMPEOBPA3OBATENSA

SI3bIK

|

CepuiiHblii HOMep

1

Bepcus I10

Cep. HOMEp

123456

NIGIRER

Rev. 05.24
EECS78E3 CS78E3

A

\J
C6poc omr. \
COpoc cucTeMHOit [met]
OLINOKH

it

Her J
Anpec yctpoiicTsa
Profibus / Modbus Ap,pec

- —J

PucyHnorx 34 — PYHKUUOHANBLHLLU KaaCC HACTPOHKH ITPEOBPA30BATEAS
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5.17.1 A3BIK

B 0OAOKe ympaBA€HHS MOOCTYITHBI TPd H3bIKA: AHTAUNMCKUM, HEMEUKWH, PYCCKHMH.

MoxkHo YCTaHOBHUTE OAVH N3 3THUX A3BIKOB

A3k

[English]

Tekyiiee 3HadyeHHe OyaeT oOToOOpaXkaTbCsl HM MOXKET OBITb H3MEHEHO IIyTeM

IIEPEKAIOYEHHA KAABHIII CO CTPEAKAMHU.

5.17.2 CepuHHBIH HOMEDP

C mnomompro QyHKIuH CepuliHblii HOMep B 3aKa3 BKAIOYAETCHS BTOPHUYHBIH
npeobpazoBareab. OTOT HOMEpP IIPEOOCTaBALET AOCTYI K MOAaHHBIM H3TOTOBUTEAS, €CAU
TpeldyeTcss TeXHUYecKoe oOcayzKuBaHUe npubopa. CepuHHBIE HOMEP HAXOOUTCHA Ha SIPABIKE
BTOPUYHOTrO IipeobpazoBateasi. [locae BeIOOpa maHHOM (PyHKIMU M HaxkaTtus Enter Ha

[IUCIIA€E TIOIBUTCS CAEOYIOIIIEE:

CepuiiHbIH
HOMeEp:

123456

OStu mudpbl U3MEHATHL He caenyeT. OHU II03BOASIFOT YOEOUTHCS, YTO PacXOIoMep,

BTOpPI‘IHI:IfI npeo6pa30BaTeAb U IIpuAaracMad K HHM AOJOKYMEHTAIlkMd COOTBETCTBYIOT APYr

APYTY.

5.17.3 Bepcus nporpaMMHOT'0 obecIiedeHHsI

[Tocae BbIOOpa maHHON (PYHKIIMM OyZeT IIOKaszaHa BepCcUd MIPOrpaMMHOTO

obecrieyeHNd BTOPUYHOTO ITpeobpaszoBaTens (mpuMmep: Bepcus 05.24):

Rev. 05.24
EECSA3C9
CSA3C9

[IporpammHoe obecrieueHue (masee - I[IO) pacxomoMepoB IO amnmapaTHOMY
obecrieyeHUIO SIBASIETCS BCTPOeHHBIM. [Ipeobpa3oBaHme U3MepsaeMbIX BEAUYHH U 00paboTKa
U3MEPUTEABHBIX MOAHHBIX BBIIIOAHAETCS C HCIIOAB30BAHUEM BHYTPEHHHUX allapaTHBbIX U

IIpOorpaMMHBIX CpPEACTB. I1O yCTaHaBAUBAaETCA B QHEPIroOHE3aBHUCHMYIO IIaMdATb
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pacxomoMepoB IIpU HUX IIpousBoncTBe. [IporpaMMmHas cpena IIOCTOSSHHA, OTCYTCTBYIOT
CPEeACTBa U IOAB30BATEAbBCKas 000AOYKA OAS IIPOTrpaMMHUpoBaHus WAM u3MeHeHus [10. T1O
pPa3eAeHO Ha: METPOAOTHYECKH 3HAYMMYIO U HE3HAUUMYIO YacCTh.

B pacxomomepax obecrmedynBaeTcd BO3MOXKHOCTL muaeHTH(uKaimu [10 Ha agucriaee
SAEKTPOHHOTO O0AOKa B MOMEHT MNOAKAIOUeHUd nuTaHud. 3ammTa [10 u KoHpUTrypanoHHbIX
JaHHBIX pacxofoMepa OT HeOpeaHaMEepPeHHBIX U [IpeJHaMEpPEeHHBIX UN3MEHEeHUH
OCYIIIECTBASIETCSI C IIOMOIIBIO Pa3rpaHUYeHUsd YPOBHS OOCTyIIa K U3MEHEHUI0 KOH(PUTYypaIuUu
npubopa C TIOMOIIBIO CHCTEMbI Itapoaeit. Wnentudukamusa I[10 mpoucxomuT IIo
HauMeHoBaHUIoO U HoMepy Bepcuu [10. LHudpoBoit naeHTH(PUKATOP HUTZE HE YIaCTBYET

Tabaunia 11 — UgenTuduKanuoOHHbIE JaHHbBIE

HneHTH(dHKAIHOHHEBIE OAaHHbIE 3HaYeHHe
(mpu3HaKH) 01 02
NpenTudukaliuoHHoe HauMeHOBaHUE

01/02
I10
Howmep BEPCHUHU [10

03.XX 04.XX
(moeHTH(PUKAITMOHHBIM HOMED)

EECSEDE9 EECSDF68
Hudponoit unentucgpukarop 10O

CSEDE9 CSDF68
AATOPUTM BBIYHCACHHUS IHM(PPOBOTO

P bp CRC16

unenTugukaropa 10

INpumeuarue - ObosraueHue X e 3anucu Homepa gepcuu I1O 3ameHsiem

cumeosibl, omeeuarnuiue 3a memposioeuvecCKu HesHavumyro uacmeo.

5.17.4 CoOpoc CHCTEMHOH OLUIHOKH

BcTpoeHHas cucTeMa IUATHOCTHKHU IIpeobpa3oBaTeAss MOXKET paclio3HaBaTh OBa
BUaa  omuboKk  (cm. Takxke  paszmea «CoobieHHMs 00 — omIHOKax  BTOPUYHOTO
npeobpasoBaread »). OMIHOKKM caMONpPOBEPKM, TaKHe KaK I[IpPoOAEMBbI C IITPOBOIAKOM
pacxomoMepa HAU BBOJ HECOBMECTHUMBIX ITApaMETPOB, OTOOPasKaAIOTCH B BHIE TEKCTOBBIX
coobmrenuii. Kak ToABKO IIpoOaeMa ycTpaHeHa, COOOIIeHHe aBTOMAaTHYECKH HCYe3aeT C
aucrined. [Iada  TIOAydeHHs 0Ooaee MOAPOOHOH wWHQOPMAIIMKM O00paTUTECh K pPa3naeAy
«OTobpaskeHre OIINO0K CaMOIUATrHOCTHUKU.

OmInOKM, OTHOCHIIIHMECT K CHCTEMHOM maMaTu uau 10, meaeHre Ha HOAL MAU cOOU B
OAOKE OAEKTPOHHKH CUYHUTAIOTCHI CHCTEMHBIMU OIIMOKaMH. Takwe COOOIIeHUus He
cOpachIBalOTCAd aBTOMATHUYECKH IIOCA€ YCTPaHEHUWs OIIMOKM (KaK IIPaBHAO, OYEHb

KpaTtkoBpemeHnHoii). Ilepes; cOPpocOM COOOIIEHHSA O CHCTEMHOH OIIHOKe BpPYYHYIO
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cAaenyeT CBA3ATHCA C TEXHHYECKHM OTAEAOM HauieH CAy}Ksl':I IIOAOCPIKKH.

Cbpocurs
OIITHNOKY

[HET|

OTobpa3urcs mmapaMeTp «HET», KOTOPBIH MOXKHO HU3MEHHTDH, MepPeKAloYas KAABUIIIH
CO CTPEAKAMH.

Ecan omepaTop HEpPEeKAIOUNUTCA Ha [@a] U IOATBEPOAUT nedicTBHe, HaxkaB «Enter,
coob1rieHHs 00 omIMOKax HCYE3HYT C auctaesa. Ecan coollieHre CHOBa IOSIBASIETCS BCKOpPE

IIOCAE 3TOr0, O0OPATUTECH 3a ITOMOIIBIO B HAIII OT/IEA TEXHUYECKOH MOIIEPIKKH.

5.17.5 Aapec ycrpoucTBa Profibus/Modbus

[lepex moaKAIOYEHHEM YCTPOHUCTB C HUHTEPPEHCHOM IIMHONM K CHCTEeMHOH NIHHE
olepaTopy caeayeT 3amaTh aApec yCTpoHcTBa. OTOT aapec YHHUKAA€H [OAd KaxKIOro
yCTPOHCTBA CUCTEMBI (CXOACTBO C HOMEPaMHU YAULI).

[Tocae BeIOOpa dyHKIHH Adpec ycmpoticmea Profibus/Modbus Haxkmute Enter,

4TOOBI 3a0aTh apec:

Anpec
yCTpoOMCcTBa

126

OTO6paSI/ITC$I TeKyH.IPIfI apeEcC, KOTOpI:IfI MOZKHO H3MEHHTH, IIEPEKAIOYad KAABHIIIHU

co crpeakamMu. HaxkaTtue kaaBuinu «Enter» moaTBepKaaeT BBOL

5.18 PYHKIIHOHAABHBIH KAACC HACTPOMKH PACXOOOMEPA

dyarmuoHaAbHEIHE Kaace HACTPOMKM PACXOIOMEPA cocrour u3 (OyHKIIMH,

OTHOCHAINUXCA K PacxXxogoMEPy MaCcCOBOI'o pacxoaa.
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HACTPOMKM PACXOZOMEPA
®YHKLMOHANbHbIN Kaacc

HACTPOWKWM PACXOLOMEPA
YyCTaHOB/1EH
npounssogutenem
MEHATb TO/IbKO nocne
NnoBT. Kal'IVI6DOBKM
KoHcTaHTa ‘ KoHcraHTa gatumka
JaTtuvka C 0150.30
A
( Tpybkn us N
[1.4571] YCTaHOBNEH
4 nNpPoOu3BOAMT.
MaTtepwan 14571
N3MEepUTESbHbIX 14301
TpybOK HC 4
HB 2
“ Tautan
HukensC
e
v Hanp. notoka \
HanpasneHue [npamoit]
noToka p
npamo
0b6paTHbIN

PucyHnox 35 — PYHKUUOHANBLHLLU KaCC HACTPOHKH PACXOZOMEPA
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5.18.1 KoucrauTa C pacxomomepa

Korncranra C pacxomoMmepa M[peACTaBAdeT CO00OM KaAMOpPOBOYHOE 3HAYEHHE
MacCCOBOI'0 pacxoqa npubopa. 9Ta KOHCTAHTA Ha3Ha4daeTcs IIPU HAaCTpPoiKe pacxomoMepa Ha

3aBOE-HU3IrOTOBHUTEAC 1 HAXOOHUTCA HA HIHUABAC HpH6opa.

KoncranTa pacxomomepa
+0150.00 xr/u4

Ipumeuarue: usmeHeHue kKoHcmaHmol C Ha 3HAUEHUE, OMAUUAOULeecst Om 3HAUEeHUs.
Ha nacnopmHoli mabnuuke npubopa, npueedem K HeEBEPHbIM UIMEPEHUIM MACCOBO20
pacxooa.

OOBIYHO KOHCTAHTA AAaTYHWKa U3MEHSETCHd TOABKO ITPH KAaAHOPOBKE yCTpPOIHCTBa, T.€.
[IASI TIPOBEPOYHOT0 U3MEPEHHUS A OTIEPAIIMH KOMMEPUYECKOT0 ydeTa.

[lepenq KOHCTAHTOH BCerma MOOAKEH HAXOOUTBhCA 3HAK MHUHYC HAUW maioc. [lo
YMOAYAHHIO CTOUT 3HaK HAIOC. EcAM mpu ycTaHOBKe IpHUOOpa BXOAHAS U BBIXOMHAS CEKITHU
MEHSIOTCA MeCTaMHU (HaIpaBA€HHE II0TOKa 0003HA4YaeTcs CTPEAKOi), IpeobpasoBaTeAb
OymeT MmoKas3bIBaTh OTPHUIIATEABHOE 3HAYEHHE «00paTHOro II0TOKa». ECAM 3HAK (IIAIOC HAU
MUHYC) KOHCTAHTBI 3aTeM H3MeHsieTcd 0e3 M3MeHEHHs TeKyIero 3HadeHUs, CHOBa Oynaer
oToOpaXkaTbCsl 3HAK TIAIOC. [IpHM MHEPEKAIOUYEHUH ISAEKTPHUUECKUX COEAUHEHUH (IIPOBOMIOB)

HUKaKHUX U3MEHEHHUH BHOCUTH He TpebyeTcs.

5.18.2 MaTepHaA pacxoaoMepa

dyukiusa Mamepuan pacxooomepa TO3BOASIET BBECTH KO/ MaTepHasa pPacxomgHOM
TPyOBI. OTOT KOA MOXKHO TakKXKe HAWTH Ha IIHAbAe npubopa. [laHHasd HaCTpPoHKa
oIrpeneAsieTcsd H3TOTOBUTEAEM Ha 3aBoJe, Korga [Ipubop BIepBble BBOOUTCS B

3KCIIAyaTalulo.

Marepuaa
TPyOOK
[1.4571]

OTO OKHO HOCHUT AUINE MH(POPMATHUBHBINA XapakTep.

I'PBT.407281.001 P3 | Pacxomomepsl kopronmcoBsie UTHMACC 123
Bepcus 2 / urons 2026




5.18.3 HannpaBA€HHE IMTOTOKAa

JanHaqa ¢QYHKIHS II03BOAGET OIIEpPATOpPy OIPENEAUTh HaIlpaBA€HHE IIO0TOKA,
KOTOpoe OymeT aHaAu3WpoBaTh BTOPHYHBIM HpeobOpazoBaresb. Caemyer BbIOMpATH
TOABKO OIIIIHIO Mpsimol» BO U30exKaHue u3MepeHus: obpatHoro rnmoroka. Cymmarop 6yzmer
CYHUTaTh TOABKO IIpaMoM moTok. CraHpmapTHas 3aBOJACKas OIIUI — MpPsSMol U
obpamnulir. B TakOM caydae cymMmMaTop OyZAeT CYHTATh U IMPSIMOM M OOpaTHBIH ITOTOK.

[Tocae BbIOGOpa ¢yHKIHMH HanpaeneHue nomoka Haxkmute Enter, 9ToObl BBIBECTH

TEKYIIYIO HACTPOUKY:

Hanpasaenue
IIOTOKAa

[IpsaMOH]

Tekylee HampaBAeHHE OyZeT OTOOpaskaTbCsd U MOXKET OBITh M3MEHEHO IIyTeM
IIEPEKAIOYEHHT KAABHUII CO CTPEAKaAMHU.

OmnepaTop MOXKET BBIOpATH MEXKIY:

> IpAMOM

> obpaTHBIH

> OpaMod & oOpaTHBIHN

Hazxkatue kaaBuinu «Enter» nmoarBepkaaeT BBOI.

Han paBneHune NOTOKa

120%

|

TUUY%

8U% Oy .

U MMYNLCHBIA,

/]
L

bU%

YaCTOTHbIW)

Fd
<

40%

Buix0A (TOKOBbIA,

/]
' 8

2U%

W —

M3MepeHHbIA pacxop,

~+=MPAMONA MNOTOK  -m- 0OpaTHbIW MOTOK npamoit & obpaTHbIiA

PucyHox 36 - BrusitHue Hacmpoiku HanpaeneHust nomoka
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5.19 dyHRKIIHOHAABHBLIH KAACC KOMMEPYECKHUM YYET

OYHKIIMOHAABHBIA KAAacC KOMMEPYECKOTO VydeTa BKAO4YaeT B ceba Bce
napaMeTpbl IIOAB30BATEABCKOIO HHTepdelica pacxomoMepa, HEOOXOOUMBIE —[IAS
HaCTPOMKH peKuMa KOMMEPYECKOro ydetra. KpoMme Toro, B 3ToM MEHIO TaKiKe HaXOOdTCH
perucTpaTop aBapHUHHBIX CUTHAAOB M JKypHaA ayauTa KOH(MUIypaluM, IAe MOXKHO
IpocMaTpUBaTh KaKAbIM aBapUMHBINM CUTHaA OTHOEABHO. Perucrparop ayaura
3anuceIiBaeT IocaenqHue 20 HM3MEHEHHH I[apaMeTpPoOB HAH COOBITHH, TaKHX KakK

oOHOBAEHHAsI yYCTaHOBKa HYAGBOﬁ TOYKH.

KOMMEPYECKHWA YUET
DyHKIHOHAIBHBINA KJIacC

\/

<—»  KOMMEPYECKUN YYET

3apMClMe CUrHan.l
r N 3asucuwue r s - N
CuéTunk Tpesor 00036 CUrHaNbI
HeT
A k J A k 43
y ( 3anuce No 036 > ) A 4 )
YTeHue mypHana 150 224 37munH C6p0C ownbok C6poc owmbok
ABAPWAHbLIX CUIHANoB P koa 0000
Haxcamue «>» goiodum \ J
A &cnuco« oWUBOK
A 4
( C6poc peructp. N Konudecteo ( N
C6bpoc permcTpatopa Tpesor owmn6oK Konnu. ownbok
[HeT | cBpoca \ 00007 J
Tpesor
Y \ Het/na W, A
h 4 r N T Y ( Tpesora \
pegora npu .
obpaTHOM [ner]
HacTpoiika cuéTymka 00110 noToke Het/pa
A k
'y k J
\ (" 3annce Ne 113 > ) Mpeaenana Mpeaen
Perucrtpatop 170 054 32 MuH obpaTHoOro NnoToka -0%
KOHGUIypaumm 4 r'y
po-mTaH Haxamue «>» golgodum
A km“mK QLo ( M3MmepeHme ToNbKO B\
Wsmepenue pexcune nepegaqu
TONBKO B pexunme AaHHBIX [ H[‘T]
A . nepefadyv AaHHbIX *
C6poc erpoc HaCTP. perucmﬁ \ Het/fa J
HacTpoek (Her ]
perucrTpatopa k Her J ( Mpw Tpesore N
A o HeT TpeBoru
MIMNyAbCHbIE BbIXOAbI
HeT Tpesoru
npw Tpesore
Cron IMP2
\__ Cronivpio S

Pucynorx 37 - Pynrxyuonanwvhelii knacc KOMMEPYECKHH YIET
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Buumanue, KoppekTHas paboTa (QyHKIIMOHAABHOTO Kaacca «Kommepueckuit
ydeT» peasn3oBaHaA TOABKO C Y4Y€TOM BbIOOpa aHTAHMMCKOIO sI3bIKa YIIPABACHUS

npeobpazoBaTeseM.

5.19.1 CuéTyHK aBapHHHBIX CHI'HAAOB

CyeTyuK aBapHUMUHBIX CHUTHAAOB CYHUTAET KaXKAbIH pa3, Koraa BO3HUKAET HAHU
HcyYe3aeT CHUTHaA TpeBoru. Ero 3HadYeHHE TakXKe YBEAMYHUBAETCA IIPU  KaxKI0M
BKAIOYEHUH ITpUbopa.

Ero 3mavenusa xpauarcas B EEPROM u MoryT OBITH OTOOpasKeHBI HazKaTHUEM

KAaBUIIIHU «Enter».

CuéTyuKk aBapUHHBIX
CUTHaAOB

00035

5.19.2 PerucTpaTop aBapHHHBIX CHT'HAAOB

PeructpaTop aBapuiHBIX CHTHAAOB coxpaHdeT mnocaegHne 30 uHU3MeHEHUU
COCTOSHUS YCTPOMCTBA (BO3HHKHOBEHHE TPEBOTH, AUOO €€ mcue3HOBeHUe). Perucrparop
aBapUMHBIX CUTHAAOB XpaHuTcda B EEPROM.

3amnucu perucrparopa MOXKHO IIPOYUTATh, HaxXKaB KAaaBHUIy «Enter.

Bamnuce No. 036 >
154 224 37 muH

I/ICHOAB3yH KaaBUIIM 4 HAH P MOXKHO IIEpEMEIIATECA II0O BCEM COXpPaHCHHBIM

3aITruCLdM.

5.19.3 CO6poc perucrparopa aBapHHHBLIX CHI'HAaAOB

Perucrpatop MoxkHO cOpocutb. YTOOBI BBIITOAHUTH COpPOC, CHaYara HeoOXOOUMO

BBECTH I1apoAb IToab30BaTeAd (cM. «[lapoab rmoab3oBaTeAdy).

Cbpoc

[HET]
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5.19.4 HacTpoHKa CUHETUYHKA

CyeTyuKk ayauTa KOHUIYpallUM IIOACHYHUTBIBAET KaxKAbIM pa3, Korja napamerp
u3MmeHndgercsa. CueTyuk ayauta KoHpurypauuu xpaHutrcd B EEPROM u moxeT OBITH

oToOpazkeH HaxkaTueM KaaBuinu «Enter.

Hacrpoiika cuyéryuka

00035

5.19.5 YTeHHe XYpHaAa KOHPHTYpaAILHH

Perucrpatop ayaura KoOH(Urypalluu XpaHUT nocaenHue 20 IIOIIPaBOK,
BHECEHHBIX B TIlapaMeTpbl HAM BBIIIOAHEHHOM, HalpuMmep, KaAUOpPOBKH HYAS.
Perucrpatop ayaura KoHpurypanmm xpanurca B EEPROM. 3anucu perucrparopa

MOZKHO ITPOYHUTATh, HaxKaB KaaBuuly «Enter».

3armucs No. 105

>

091 424 12 MuH

Hcnoar3yss KaaBUIIKM <« HAHW P> MOZXKHO IIEpPEMELIATHCS II0 BCEM COXPaHEHHBIM

3aITuCdaM.

5.19.6 Copoc perucrparopa ayauTa Kouburypamuu

Perucrpartop ayaura KOHPUTYPAIIUH MOXKHO COPOCUTE. YTOOBI BBIITOAHUTE COpPOC,

CHayaAra He0OXOQUMO BBECTHU IIapOAb IToAb30BaTeAd. (CM. «Ilapoab moab3oBaTeAsD»).

Cbpoc

[HET|
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5.19.7 3aBHuCIIHEe CHT'HAABI

B HEKOTOpPBIX MPHAOKEHUSIX MOKET II0TpedoBaThCsA, YTOOBI COOOIIIEHHE O
TpPEeBOTE OTOOpPaXkaAoCh MOaxKe IIOCA€ TOro, KaK CaM CHTHaA TpPeBOTrH wucde3 (,sticky”
3aBucaromii curHas). CoobieHuss o "Sticky'- CUTHaAaxX MOOAXKHBI ITIOATBEPIKIAATHCH C
IIOMOIIIBIO IT0AB30BaTeAbCKOTO moctyrna. C momomnipio mnapamerpa “Sticky Alarm” atot
TUIl TIOBENEHUd MOXKeT OBITh aKTHBHUPOBAH HAHW OEaKTUBHUPOBAH. [Ipu OTKAIOYEHUH
[BBIKA.] coOOllleHHE O TpeBore HcYe3aeT C MOUCIIAes, KaK TOABPKO MPHUYNHA TPEBOTH
ucyesaer.

OmHako B IKypHaA€ pPETUCTPAllMM TPEBOT COXpaHsdeTcd UWHQopManus o
BO3HUKHOBEHUU TPEBOTHU, U CUETYUK TPEBOT YBEAMUYMBaeTCs. 3HAUYEHHE 110 YMOAYAHUIO

A4 “3aBUCAIOIETO CUTHaAA TPEBOTH PaBHO [HET|.

3aBUCIIIHE CUTHAABI

[HET]

5.19.8 Copoc omrubox

Korma 3aBucmime curHaabl aKTHUBUPOBAHBI, [OAS YOAA€HHS TPEBOXKHBIX
coobmreHuii TpebyeTcss HOCTYI IIOAB30BaTead (mapoab: 5773). [aa cOpoca cOOOLIeHHH
HEOOXONMMO BBECTH M IOATBEPAUTH 3apaHee 3aJaHHBIH Kod. IJta (PYHKIIHS TaKkKe
JOCTYyIIHA B peXHUMe KOMMEpPUYEeCKoro ydera 0e3 HEOOXOOHMMOCTH BCKPBIBATH
KOMMeEpYeCcKylo ITAOMOy. CueTywk OIIMOOK yBeAWYHWBaeTCd KaKAbIi pa3 IpH
BBITIOAHEHUHU 3TOH (QYHKIHHU. ITOT cyeTyuk XpaHurca B EEPROM. Peructpatop
aBapUMHBIX CHTHAAOB, a TaKXXe€ PETHCTpaTop ayauTa KOHQUIYpalluM pPaclo3HAIOT
BBITIOAHEHUE 3TOU (PYHKIINHU.

Joctyn K 2ToM (YHKIIMM TaKKe MOXKHO MOAy4YUTH udepe3d MeHio «[TAPOAD».

(ITapoab: 5773) (CMm. «Ilapoab moab30oBaTEASY).

Cobpoc orrubok

Kox 0000

5.19.9 CueTuyHK cOpoca OoIIHOOK

OTtobpazkaeT cueTyHK cOpoca OIIHOOK, KOTOPBIH yBEAMYMBAETCs KasKIbIH pas,

KOT/la aBapUuiiHOe CcooOlIIleHNe cOpachIBaeTCs IIOAB30BATEAEM (CM. BBIIIIE).
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Cueryuk cOpoca
OIIIOOK

00007

5.19.10 ABapHHHBIH CHT'HAA IPH OOpPaTHOM IOTOKE

B HEKOTOPBIX cAydYasX MOIKET MIOTPeboBaThCHA IIOAyYEHHE CHUTHAaAa TPEBOTH IIPU
HaAn4YUuU oOpaTHOTro IoToKa. C IIOMOIIBIO 3TOTO IIapaMeTpa CUTHAaAU3aIllud MOKeT ObITH
aKTHUBHpPOBaHa HAW OeaKTHUBUpoBaHa. [Ipyu akTuBaluu [na] oOpaTHBIM MOTOK HHUXKE
ycTaHoBA€HHOTO 3HaueHUd «[Ipenea nasa obpatHoro nmorokar (cM. «Ilpemea masg o6paTHOrO
IIOTOKa») BbI30BET aBapUUHBIN CUTHAA.

3HaueHUe II0 YMOAYaHUIO nas «TpeBora mmpu oOpaTHOM IIOTOKE» [HET|.

TpeBora

[HET]

5.19.11 OrpanudyeHHe OOpaTHOro MOTOKA

ABapuiHBIN CUTHAA T€HEPUPYETCs, €ECAM aKTUBHPOBaHa «TpeBora IIpu 00paTHOM
IIOTOKE» U IIPUCYTCTBYET OOpaTHBIM IIOTOK HHUXKE, YEM ITOT IlapaMeTp. OTOT mapaMeTrp
3amaeTrcd B % ot URV.

3HadeHHe 110 YMOAYAHUIO [IAS «ITpefesa obpaTHoro rmoTokar» — [-0%).

[Ipenea
-0%

5.19.12 U3MepeEHHE TOABKO B PEXKHME XPaAHECHHS

Ecau paga aToro mnapamerpa yCTAHOBACHO 3HA4YE€HHE «Ja», CHUTHAAHU3AIUA
AKTHUBHUPYETCS IIPHU OTKPBITUU NAOMOBI. 3HadeHHe II0 yMoadaHUIO nad «M3mepeHue

TOABKO B PEXXUME XpaHEHUS» — [aa].

N3mepsaTs TOABKO IIPU

XpaHEeHUH [na]
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5.19.13 HMNIyAbBCHBIE BBIXOABI IIPH aBAapPHHHOM CHIHaaAe

OTOT mapaMeTp ONpeaeAdeT IIOBEAEHUE UMIIYABCHBIX BBIXO/IOB B CAy4Yae TPEBOTH
BO BpeMsd IOa4yH ITOoTOKAa. A BIOOpA AJOCTYIIHBI CAEAYIOIINE BapUAHTHI:

> TpeBoru HeT — ob6a BBIXOZA ITPOAOAXKAIOT pPaboTaThb

> Cronn IMP2 - WMIOyABCHBIM BBIXOA 2 OTKAIOYAeTCs, B TO BpeMd Kak
UMIIYABCHBIH BBIXO[ 1 mpomoakaeT paboTaTs.

> Cron IMP1,2 - ob6a BbIXO/1a OCTAHOBAEHBI, UMIIYABCHI HE ITOJAFOTCSI.

3HauyeHHEeM II0 YMOAYAHUIO OAS «MMIIYABCHBIX BBIXOJOB IIPU TPEBOTE» ABAAETCH

[Ctronr IMP2].

Tpesora

[Ctomt IMP2]

duarpamMMma wu3o0pazkaeT IIOBeAeHHE [OBYX HMIIYABCHBIX BBIXOOB B CAy4ae
TPEBOTH BO BpeMs IOAAYU IIOTOKA

Hnanmyabe 1

Hmanynbe 1

CocToAHne CocToAHne
Munynabe 1 0MWAGHNA I_I QXN AHNA I_I
Hmnyabe 2 I_I lCu-l:'r:m HIE TPEBEOTH

MMAYAbE 2 OCTAHOENEH
Huanyabec 1

CocToAHne CocToAHKE

Mmnynbe 1 ouonpanns I_I oMMAAHNA

HMuanyabec 2

CoCTORAHWE TREEETH
ofa curHana
OCTAHOBAEHbI

—

Epemsa

J: IIoBemeHHEe HMIIYABCA B CAy4Ya€e TPEBOTH

Pucynox 38 - HunynocHble 6b1X00bL
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5.20 KaAuOpoBKa IAOTHOCTH

Jlag HEIpephIBHBIX IIPOIIECCOB, HMEIOIIMX AWML HeOOABIINE OTKAOHEHUS B
TeMIIEpaType, U KUAKUX CPEJl COIIOCTAaBUMOM IIAOTHOCTH HaCTpPOMKa IIAOTHOCTH MOZKET
OBITH BBIITIOAHEHA AOKAABHO.

H3mepeHre NAOTHOCTH AOCTYIIHO He AT BCEX THIIOB AATYHKOB.

[Ipexxpe 4eM ODPUCTYIUTH K KaAMOPOBKE ITAOTHOCTH, OIIMCAHHOM B 3TOH TrAasBe,

yOenuTeCh, YTO Balll JATYHK CIIOCOOEH U3MEPSTH IAOTHOCTb.
5.20.1 YcaoBHuA

[IAsT AOKaAbHOM HACTPOUWKH MAOTHOCTH HEOOXOAUMO BBIIIOAHUTH CAEAYIOIIHE
YCAOBHUS:

. Pacxomomep moAXKeH MMETh BO3MOXKHOCTb M3MEPEHHUs IMAOTHOCTHU. [IAs BcexX
TAKUX PaCcXOJOMEPOB IPOU3BOIUTEAb IIPEOOCTABASIET 3-TOYEYHYI0 HACTPOUKY C
TOYHOCTBIO He MeHee S r/A. Pacxomomepsl, 1A KOTOPBIX HE MOIKET OBITH OCYIIIECTBACHA
HACTPOMKAa MAOTHOCTH, TaKKe HE UMEIOT BO3MOKHOCTH AOKAABPHOM HACTPOHKU MO OTHOMI
TOYKE

. JIAsT AOKAABHO¥M HACTPOMKH HOAXKHA OBITH M3BECTHA IAOTHOCTH CPEObl, UAU
OHa MOXKET OBITH OIpPeleAeHa COOTBETCTBYIOIIEH IMPOIEAYPOoii B TOYHOM COOTBETCTBHHU C
TEMIIEPATYPOM B pacxoaoMepe

. Cpema moakHa ObITH XKUAKOU. [Iad Ta3000pa3HbIX Cpen H3MepeHHe

IIAOTHOCTH HE ITPOU3BOIAAT

5.20.2 Ipouenypa

[Iponengypa HACTPOWKU IIAOTHOCTHU IPEACTaBA€HA B BH/E CACAYIOIIEro ITAaHA:
[IpeobGpazoBaTeab MOOAKEH OBITH BKAIOUEH, a OATYUK 3allOAHEH cpenod B
pPaboYHX YCAOBHSIX.
JloakeH ObITH obOecriedeH IMepHOo OXKHUAAHHS He MeHee 15 MUHYT, 4TOOBI
JATYUK, BKAIOYAS €T0 KOPIIyC U (pAaHIIBI, MOT HaOpaTh pabodyio TeMreparypy.
- Ilocae BBoma mapoAs KAWEHTaA BbIOepuUTe (PYHKIIMOHAABHBIHM  KAACC
[TAOTHOCTD u «Hactpoiika IIAOTHOCTHU ropsiueit cpenbl».
- HesaBucumo oT THIIA XKUAKOHU Cpeabl U ee TeMIepaTypbl Hauar0 KaAuOpPOBKHU
HOATBEpPKAaeTcs BbIOOpoM  «ma». Ilocae aToro mpeobpazoBaTeAb  (PUKCHPYET
TeMIIEPATYPYy CPEAbl U TEKYIIYI0 PE30HAHCHYIO YacTOTy AaT4YHKA.

- 3areM moaxkHa ObITH BbIOpaHa (PyHKINA «M3MepeHHble 3HA4YEeHUs ropduei
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cpenpl», oTOOpazkaemMble H3MEpPEHHbIe 3HAYeHUs TeMIIepaTypbl UM YacCTOTBI
IOATBEPKAAIOTCA [ABOMHBIM HaXXaTHeM KaaBumm Enter. B caeayromieM 1moae
HEOoOXOAMMO BBECTH IIAOTHOCTE Cpebl B I'/A HAU KI'/ M>.

- 3areM BpIOepUTEe QYHKIUIO «3aBEPIIUTh HACTPOUKY IAOTHOCTH» [OAS
OKOHYaHUS HaCTPOUKHU.

- Hakxonen, d¢ynkuua «BratouyeHNe/BbIKAIOUEHHE U3MEPEHUS IIAOTHOCTU»
aKTUBHPYET U3MepPEeHHE IIAOTHOCTH.

- Temepp H3MEPEHHYIO MAOTHOCTb, a TaKKe OOBEeMHBIH pPacxXol MOIKHO

OTO6pa}KaTB HAW Ha3Ha4dYaThk OAHOMY H3 BBIXOJO0B, HAIIPUMED, BBIXOMHOU TOK 2
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/ OnHOTOYEYHAs! HACTPOKKA MIIOTHOCTH \

Hacrpoiika m10THOCTH 1O OJHOH TOYKe
Hactpoiixa 6e3 3aBOICKOI HACTPOHKH
motioe
y
IMporpets pacxogomep 1 _
cpenty 1o paboueit MuHEMAaTBHOE BPEMsi 0XKHIAHHS IIepe]l
TeMIIepaTypb HayajoM paboThl- 15 MUHYT
OmnpeieneHne MIOTHOCTHU CPEJIBI 110
Onpenennts BHELIHUM M3MEPEHUSIM (KauecTBO
IIOTHOCTB CPCIb HU3MEPEHUs! TOJLKHO ObITh 1 1/11)
A 4
Beectu napoin
IOJIb30BATEIIS
y
TUIOTHOCTD TlepeiiTn B hyHKIMOHATBHBIH Ki1acc
TUIOTHOCTh
y —
Wsmepenus B 3aiiTH B HOMITYHKT
BBICOKOTEMIIEPATYP «BeicokoTemneparypHas cpena». Beiopats
HOIi cpejie OTILIHIO «JIa» JUTSl H3MEPEHNUSI TEeKyIIeH
YaCTOTBI U TEMIIEPATyPbI
A 4
3HaueHus U3MepeHuit TloATBEPANTE TeMIEPaTYpy H
B BBICOKOTEMIIEPATYP HACTOTY HAMEPEHHA
HOI cpenie
A 4
3aBepiueHue
HACTPOUKH
TUIOTHOCTH
A 4
N3mepenn
SMEpeHHe BKIIIOYHTH H3MEPEHHE [IIOTHOCTH
IUIOTHOCTH
(TaKKe CTAHOBHUTCS] BO3MOXKHBIM
BKJTFOUECHO
H3MepeHne 00bEeMHOr0 pacxoa)
A 4
Konen

\_ J

Pucynox 39 - OOHOomoueuHas Hacmpoilka niomHocmu
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6 TexHHYECKOE 00CAYKHBaHHE

6.1 OOIIHEe YKa3aHHS

6.1.1 Pacxomomepbl o0ecredyuBalOT BO3MOXKHOCTb HEINIPEPBIBHOM  paboThbl
nepuonamMu 1o S000 gy 6e3 HermocpeaCcTBEHHOTO MECTHOTO OOCAY>KMBaHHUSA U KOHTpPoOAs. B
OpOMEXKYTKaxX MEXKAY yKa3aHHBIMH II€PHOJaMH CHAAMU IITATHOTO AMYHOTO COCTaBa
IPOBOOSATCS pPeraaMeHTHbIe paboThl B 00bEMeE, YKa3aHHOM B HACTOSAIIEM PYKOBOICTBE.
[Ipu srom IIIl mu3 TpybompoBoma He AEMOHTHUPYIOTCA U TPYOOIIPOBOA HE IIOABEPTaETCH
pasrepMeTH3alluu.

6.1.2 He pexke omHOro pasa B S5 A€T HEOOXOANMO IIPOBOAUTH KOHTPOAL COCTOSTHUS
u KomIiaekTHocTu 3UII-0.

6.1.3 K TEXHUYIECKOMY 00CAY>KUBaHUIO pacxomoMepoB [OITyCKaeTcd
9AEKTPOTEXHUYECKHUU TII€pCOHAA, O3HAKOMAEHHBIM C HacrodumwmM PO u  umerommi
KBaAU(UKAIIMOHHYIO TPYIIILY [0 3AeKTPobOe30rmacHOCTH He HuXKe I B COOTBETCTBHH C

paBHAAMHU TEXHUYECKOH SKCIIAyaTaIlUH SACKTPOYCTAaHOBOK MoTpebuteaeit (ITTOIII).

6.2 MephbI 0e30IMaCHOCTH

6.2.1 McToyHUKaAMH OIMACHOCTH MPU TEXHUYECKOM OOCAY?KUBAaHUHU PACXOIOMEPOB
SIBASIFOTCSI;

- HaIpgXKXeHUE JSAEKTPOIIUTAHUS IEPEMEHHOTO TOKa HOMUHAABHOTO 3HA4YE€HUI
220 B gactoroit ot 50 mo 400 I'i;

- U30BITOYHOE JaBACHHE U3MEPIAEMOU Cpeabl;

- IIOBBIIIIEHHAS TeMIIepaTypa U3MepsaeMoi cpeabl.

6.2.2 Tlepenq HavaaroM paboT IO TEXHUYECKOMY OOCAYKUBAHHUIO OTKAIYUTH
HCTOYHUK SAEKTPOIIUTAHUS;

BammTHOE 3a3€eMA€HHE KOPIIyCOB COCTaBHBIX dYacTel pacxomoMepoB He
OTKAIOYAT.

6.2.3 llepen TIOOKAIOYEHHEM PACXOAOMEPOB K HMCTOYHHUKY SACKTPOIHUTAHULI
IIPOBEPUTH HANEKHOCTh 3a3€MACHHA KOPIIyCOB COCTAaBHBIX YacTel pacxomoMepa.

6.2.4 Ilepen nemoutaxkoMm III1 pacxomomMepoB HEOOXOMAHUMO BBIKAIOYHTH UCTOYHUK
SAEKTPOITUTAHUSA OAOKa OSAEKTPOHHOTO ¥ CHH3UTH [JaBA€HHE B TPyOOIIpOBOIE MO0
aTMOC(EPHOTO.

6.2.5 Bo wus0exxaHre BO3HUKHOBEHHS CTATHYECKOTO pa3pdaa BO BpeMd

TEXHHUYIECKOTI'O OGCAy}KI/IBaHI/IH KOpPIIyC pacxoaoMEpPOB IIPpOTHpPATh TOABKO BAQXKHOM
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TKaHBIO.

6.3 ITopsAAOK TEXHHYECKOro O0CAYKHBaAHHS

6.3.1 TexHuueckoe 00CAYKUBAHHUE IIPU XPAaHEHUH BKAIOYAET B ce0sl yIeT BpeMeHH

XpaHE€HUud U CO6AI~O,II€HI/IC IIpaBUA XpaHEHHUAd B COOTBETCTBHU C Tp€6OBaHI/IHMI/I,

yKa3aHHBIMHU B paszese 4.

6.3.2 Bo BpeMmsa 3KcIayaTallid pacXoAOMEpPOB IIEPHOANYECKH IIPOBOASITCH

PEeraAaMeEHTHBIC pa6OTI>I C IIEABIO obecrieyeHHUs €ro HOPMaABHOT'O ®YHKHHOHHpOBaHHH B

T€YCHHE HA3HAYECHHOI'O CpOKa CAy}K6I>I.

6.3.3 Bunbkl peranaMeHTHBIX paboT IpUBeneHbI B Tabaulle 9.

Tabauiia 12 — Buapl peraaMeHTHBIX paboT

3aTpaTtsl
Homep HanmeHoBaHMe MPOBOAUMBIX PadOT
Ha IIpoBeeHUE
IIYHKTAa
pabot
2.2.3.2 BremHHu ocMOTpP 0,03 geaua
- YnaneHre BHEUTHUX 3aTrPsSI3HEHUN 0,05 geau
[IpoBepKka HaANYUA KPEIEKHBIX AETaACH
- POBEP p A ’ 0,05 gyeaa
IIEAOCTHOCTH ¥ COXPAHHOCTH ITAOMO
2.2.3.3 HN3mepeHHne 3AEKTPUYIECKOTIO COIIPOTUBAECHUSA 0,10 gweau
M30ASIIIH
2.2.2.5, | TIIpoBepKa COCTOSHHUS HAPYKHOTO 3a3EMACHHS 0.05 esd
2.2.2.6 | cocraBHBIX YacTeil pacxomoMepa ’
2.4.3 [IpoBepka paboOTOCIIOCOOHOCTH HU3IEAUS 0,80 geau
3.3.10 KoHTpoab cocTogHusa U KoMItaeKTHocTu 3UITT-O 0,05 geaq

6.3.4 [Ipu npoBeAEHUHN BHEIITHETO OCMOTPA IIPOBEPSIOT:

- orcyrctBue Ha [1I1 u 0A0OKe 3AEKTPOHHOM MEeXaHUYECKUX ITOBPEKICHHUH;

- IIEAOCTHOCTEL Kabeaell cCB43U

3aMaTU K TaK [aAe€e,

(oTcyTCcTBHME BHUOHMMBIX PE3KHX 3aruboB,

KOTOpPBIE MOIyT IIPHBECTH K HAaAPYUIEHHIO LIEAOCTHOCTHU

AACKTPHUYIECKHUX erned U ux I/ISOAHI_[I/II/I), 3aTAdXKKY KabeAell B KaOeAbHBIX BBOAAX,

- IIEAOCTHOCTE OAOKa MHAMKAIIMH U CTEKAA Ha OAOKe MHIUKAIIUH,

- COCTOAHHUE YIIAOTHUTEABHBIX ACMEHTOB;

- YEeTKOCTDb HAIHCeH, COOTBETCTBUE UX TpeboBauusM 1. 1.7.

6.3.5 YmaseHre BHEIIHUX 3arpg3HEHUI, IIpH HEOOXOOUMOCTH, IIPOBOAUTCS C
IIOMOIILI0 BETOIIY, INETKU HAU KHCTU CIEI[MaAbHBIMH MOIOIIMMH pacTBopaMu (Boga C

aob0aBA€HHEM MMOBEPXHOCTHOAKTHBHBIX BelrlecTB ([IAB) ot 0,1 % mo 0,5 %), pacTBopamMu
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YKCYCHOH HAW IIaBEAE€BOM KHCAOT, IoAy4deHHble pactBopeHHeM 100 r kumcaotel B 10 A
BOJBI.

6.3.6 [IpoBepka HaAWYHdA KpPEMEXKHBIX OEeTaAel, IIEAOCTHOCTH U COXPaAHHOCTHU
nAoOMO, OCYILIECTBASIETCSI BHEIIIHUM OCMOTPOM. [Ipu HeoOXOOMMOCTH KpPEIACHHUS
OATAHYTh.

6.3.7 TlpoBepKa SAEKTPUUYECKOIO COIIPOTHUBACHUSA H30AIIIMH Iered ITPOBOAUTH B
coorBeTcTBHU C 1. 2.2.3.3. 3Ha4Y€HHE CONPOTUBAECHHE H30ASIIUHM B HOPMAaABHBIX
KAUMAaTHYIECKHX YCAOBHUSX MOAYKHO ObITH He MeHee 100 MOw.

6.3.8 [TpoBepka COCTOSIHUSI HapyzKHOTO 3a3€MAEHUS] pacxomoMepoB
OCYIIECTBASIETCS BHEIIHHUM OCMOTPOM MeECTa 3a3€MAEHUSI: 3a3€MASIOIINE BUHTBI JOAXKHBI
OBITH 3aTSIHYTBIMH, MECTO ITPHUCOEOMHEHHUS 3a3€MASIOUIETO MPOBOAHHKA MOAXKHO OBITH
THIATEABHO 3auuIlieHo. [Ipu HeoOXOAUMOCTH  3a3EeMASIOIIHE BHHTBI H  MECTO
IIPUCOEAUHEHUS 3a3€MALIOIIETO ITPOBOAHUKA OUYHUCTUTD.

6.3.9 [IpoBepka paboTOCIIOCOOHOCTH PACXOAOMEPOB IIPOBOANUTCS B COOTBETCTBUU C
o. 2.4.3.

6.3.10 Koutpoab cocrogHud H KoMmImaeKTHoCTH 3MII-O ocyliecTBadeTcs IIyTEM
BU3yaAbHOI'0O ocMoTpa KoMmmaekra 3UIT-O. [Ipu stom:

- COCTaB KOMIIAEKTA JIOAXKEH COOTBETCTBOBATh YKa3aHHOMY B ITPHAOXKEHUHU B;

- HEe MJOAKHO OBITH BHEIITHUX IMOBPEKIAECHUN COCTaBHBIX YacTel KOMIIAEKTA.

B caAydyae HeCOOTBETCTBHA COCTaBa KOMIIAEKTA UWAW HaAWYUG BHEIIHUX

OBpeXIeHUN TpedyeTcss BOCIIOAHUTH KoMIiaeKT 3UII-O.

6.4 TexHHYECKOE OCBHAETEABCTBOBAHHE

6.4.1 B mpolecce 3KCIAyaTallUd pPacxoAOMephl IIOABEPrarTCs MEPUOAUYIECKOH
IIOBEPKE B COOTBETCTBUU C MeToauKoM noBepku 'PBT.407281.001 MII.

6.4.2 TloBepka IpOBOAUTCS Ha IIOAHOM KOMIIAEKTE pacxoAoMepa, B TOM YHCAE C
ucroab3oBanneM BOA n3 kommnaekta 3UII-O, nag 4gero mepen NpoBeOEeHUEM IIOBEPKHU
BCKpPBITH UK KomIriaekTa SUII-O u uzpare BOa.

6.4.3 [Iag IpoBeNeHUS IOBEPKU PacXoqoMepa B YCAOBUAX 0O0BEKTAa AKCIAyATAIIUH
6e3 nemonTaxka I1I1 gormmyckaeTcs pyKOBOACTBOBATHCS CACAYIOIIMMH JOKYMEHTAMU:

- TI'CHU. Perkomenmamusga. IIpeobpazoBaTeam MaccoBOro pacxoma. Meromuka
IOBEPKH Ha MECTe OKCIAyaTalluH TPYyOOIIOPIIIHEBOH IIOBEPOYHOM YCTAHOBKOH B
KOMIIAEKTE C IIOTOYHBIM IIpeodOpaszoBareaeM rmaotTHocTu. MU 3151-2008;

- TI'CU. CueryukH-pacxXomOMeEpbl MacCoBble. MeTomuKa IIOBEPKU C IIOMOIIBIO

3TAaAOHHOTO CYeTYHKa-pacxomomepa Mmaccooro. MM 3313-11;
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- TI'CU. Cueryuru-pacxogoMepbl MacCOBble. MeTomuKa IIOBEPKH Ha MECTeE
SKCIIAyaTallM¥ KOMIIAKT-IIPyBEPOM B KOMIIAGKTE C TYpPOMHHBIM IIpeoOpasoBaTeseM
pacxona U MOTOYHBEIM IIpeobpa3oBareaeM naotrHoctu. MU 3272-2010.

6.4.4 CsemeHHss O pe3yAbTaTax IIOBEPKU IiepenaroTcad B PemepasbHBIN
UHQOPMAITUOHHBIN (POH/ IT0 0O6ECIIeYeHHIO eINHCTBA U3MEPEHUH.

6.4.5 Ilocae oBepKH pacxomoMepa IIPOBOAUTCA KOHcepBalus kKoMmmnaekTa 3UII-O

B COOTBETCTBHUH C TpeboBaHuamu 1. 3.5.1.

6.5 KoHcepBallus (paCKOHCEpPBAaIlHUA, IEPEKOHCEPBAILHS)

6.5.1 KoHcepBamusg pacxogOMeEpPOB OCYIIECTBASIETCS CTATUYECKUM OCYIIEeHHEM
BO3QyXa C IIPUMEHEHUEM UYEXAOB M3 IIOAUMEPHBIX IIA€HOK M pa3MeElIeHHEM B HUX
cuaukaread ['OCT 3956—76. Bapuant 3aumutel B3-10 B coorBerctBuu ¢ 'OCT 9.014—
78.

6.5.2 PackoHcepBalllig pacxoOMEPOB 3aKAIOYAETCS B pas3repMeTH3alllid Tapel,
YOAA€HUH HU30ASIIIMOHHBIX TKAHEM, CHITHHU IIOAUMEPHOIO 4YeXAa U yAAA€HUU MENIOYKOB C
CHUAHUKATEAEM.

6.5.3 MeToab! U cpeacTBa KOHCEPBAIIMH U YIIAKOBKU 00€CII€YUBAIOT COXPAHHOCTH
pacxogoMepoOB B YCAOBHUSIX, IIPEOAYCMOTPEHHBIX pas3nmeaoM 4, B TedeHHe S5 AeT 0e3
mepekoHcepBalluu. [1o ucTredyeHUU S AeT pPacxog0oMepPhl IIOAAEKAT IePEeKOHCEPBAIIUH.

6.5.4 TlepekoHcepBallls PacXOJOMEPOB 3aKAIOYAETCHd B YACTUYHOM BCKPBITHU
BHYTPEHHEN VYIIAKOBKH M 3aMEHE CHAMKAreAd C IIOCAEAYIOILIEN TrepMeTHu3anuei

BHYTPEHHEN YIIAKOBKH.

6.6 YkRazaHHE IIO HCIIOAB30BaHHIO KoMmnaekTa SHUII

6.6.1 CocraB koMmnaekTa 3UII npuBeneH B npuAokeHuU bB.

6.6.2 llopsanok 3amensr BOA n3 cocraBa kommnaekta 3UII:

- OTKAIOYHUTH IIUTAHHUE PacxoaoMepa;

- OTCOEOUHUTH BCE PA3BEMBI OT OAOKA SAEKTPOHHOTIO;

- U3BACYB U3 KOpIyca 6A0Ka 3AeKTPOHHOrO BOA, OTKPYTHB BHHTHI KPETIACHUS;

- BCKPBITh dIMUK KomIiiaekTa 3UII, mpoayTh IIOAOCTH TEHABIM BO3AYXOM U
U3BATh BOA;

- ycraHoBUTb BOa m3 komrmaekta 3UIl B Kopmyc 0OAOKa SAEKTPOHHOTO H
3aKpPyTUTh BUHTBI KPEIIACHH;

- IOIKAIOYHUTH OAOK SAEKTPOHHBIH B COOTBETCTBHH CO CXEMOM SAEKTPHUUECKOM
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IOAKAIOYEHUS (IpuaoxkeHue [);

- BBIIIOAHUTBH3a3€MACHHEOAOKA 3AEKTPOHHOIO B COOTBETCTBHUH C
TpeboBaHuaMu 1. 2.2.2.5;

- BKAIOYHUTDH SAECKTPOIIUTAHHE PACXOI0MEPa;

- IIPOBECTU IIPOBEPKY PaboTOCIIOCOOHOCTH pacxogoMepa B COOTBETCTBUH C II.

2.4.3.
6.6.3 Tlocae BocmoaHeHuss komrmaekta 3UII-O Heob6XoogMMO  HIIPOBECTH

KoHcepBanuio komIiiaekTa 3UII-O B cooTBeTCTBHH C TpeboBaHUAMH I1. 3.5.1.

7 XpaHeHHe

7.1 YcaoBUI XpaHEHUId PacxXOAOMEPOB MOOAXKHBI COOTBETCTBOBATH YCAOBUAM 6
o 'OCT 15150—69 c yuerom TpeboBaHmil 1. 1.8.2 c nepekoHCcepBalllel yepe3 Kakable
S A€T XpaHEeHUd.

7.2 KoHcepBalus pacxolOMEPOB OCYILIECTBAIETCH B COOTBETCTBHH C II. 3.5.1.

8 TpaHCIIOpPpTHPOBaHHE

8.1 TpaHcmopTHpPOBaHHE pPACXOAOMEPOB B VIIAKOBKE H3TOTOBUTEAS MOKET
OCYILECTBAITHCH 3aKPBITHIM aBTOMOOHABHBIM TPAHCIIOPTOM, B 3aKPBITBIX
JKEA€3HOOPOKHBIX BaroHax, B T€PMETH3UPOBAHHBIX OTCEKaX CAMOAETOB U BEPTOAETOB, B
TPIOMaxX pPEYHOI'0 M MOPCKOrO TpaHCHopTa (IPH YCAOBHH KpEIAE€HHS K KY30BY
TPaHCIOPTHOTO cpencrna, COXPaHHOCTH OT  MEeXaHHYEeCKUX  I[IOBPEXKIAEHUH,
IIPOHUKHOBEHUS BOABI, IIBIAU U I'PSI3H).

8.2 Kaumartuueckue BO3LEUCTBHUS IIPU TPAHCIOPTUPOBAHUH COOTBETCTBYIOT
ycaoBHAM XpaHeHud 6 B coorBeTcTBUHU ¢ 'OCT 15150—69.

8.3 llorpy3ka M BBITpy3Ka HGIIUKOB C PACXOJOMEPaAMU MOAYKHA OCYIIECTBASITHCS C

CO6AIOI[€HI/IGM MEP IIPEAOCTOPOXKHOCTH, HCKAIOYAIOINUX YAAPbI U IIOBPEXKACHUA AIIIUKOB.

O YTHAH3AIIHS

9.1 YTHUAH3alUU [TOOAEKAT PACXOAOMEPHI, ¥ KOTOPHIX UCTEK CPOK CAYKOBI.
9.2 Tlocae OKOHYAHUS CpPOKa OKCIAyaTallUM pPacXOdOMEpPhl [MOAXKHBI OBITH
YyTUAU3UPOBaHbBI B COOTBETCTBHH C [OEUCTBYIOIIMMH HOpMaMH H [IpaBUAAMHU

SKCIIAYATHPYIOLIEH OpraHu3aliuu.
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IIpuAoxkeHHe A

YkKa3aHHua no oboOpMAEHHIO 3aKas3a npeoGpasoBaTeAeii

Bo3Mo>KHaa KoHcUrypauma npu 3akase

Pacxopomep kKopuonucosbin MHMACC -
0-15-MS-0,1-dC-50/16/P4-KL-1-1-A-2501-0-0-YXJ11-0-0

A8 BN B3 4 5 6 7ZBEORT0 |18 (A28 4 1516
a KoHCTpyKTMBHOE UcnoniHeHue 4 lMNorpewHocTb U3MepeHus
(0] 04HO6/104HOe UCMOJTHEHWE (coBMeLLEHHOEe), 0,10 0,10%
“3MepeHVe MaccoBoro 1 06LEMHOro pacxona 0,15 0,15%
(kaHan NAOTHOCTU 1 KaHas TeMrepaTypbi); 0,20 0,20%
C 04HO6/I04HOE UCMOSTHEHWE (COBMeLLEHHOoE), 0,25 0,25%
N3MepeHmne MaccoBOro pacxopa; 0,50 0,50%
P(X) ™MHoro6n04Hoe NcnosHeHe, N3MepeHne Macco- 1,00 1,00%
BOrO pacxopaa (Bmecto X ykasaTb AuHy Kabesns B Tun npucoeauHeHUs

OT CeHcopa K npeobpasosaTesito B METPax, CTaH-
agapTtHo 5 meTpos);

R(X) MHOro6s04Hoe NCNOJSIHEHWE, N3MEPEHMNE MACCO-
BOro U 06BEMHOI0 pacxona (KaHas r0THOCTH U
KaHan Temneparypbl); (BMecTo X yKasaTb A/TMHY
Kabesis OT ceHcopa K npeobpasosaTeso B Me-
Tpax, cTaHaapTHO 5 meTpos);

X cnew. UCNoJIHeHWe (yKa3aTb BHE Koaa 3aKa3a)

PC  nanueBoe no NOCT 12815-80

®PT  naHuesoe no NOCT 33259-2015

®E d¢naHuesoe no EN1092-1

®dO dnaHueBoe no DIN2526

DA  cdnaHuesoe no ANSI/ASME B16.5

CC cBo6ogHbI pnaney no FOCT 12815-80
CT cBo6ogHbiv conaHey no MOCT 33259-2015
CE cBo6ogHbii hnaHey no EN1092-1

CL, cBo6oaHblvi pnaHey no DIN2526

2 HoMuHaneHbIn AnameTp CA cBob6ogHbivi chnaney no ANSI/ASME B16.5

IOVIWHMU ea1roundoy] aumnd eH yiagoddenw donwomoxoed

5 SMM HM pesbboBoe, Hapy)KHasi MeTpuyeckas pesbba

10 10mm HT pe3b6oBoe, HapyxHas Tpy6Has peabba G

15 15mm HK pe3bboBoe, Hapy>KHasi KOHWYecKas peabba NPT
25  25mm BM pe3b6oBoe, BHYTPSIHSS MeTpUYeckas pesb6a

32 32mm BT pesb6oBoe, BHyTpsiHAS Tpy6Has pesbba G

40 40 Mm BK pe3bboBoe, BHYTPSIHAS KOHMYecKas pe3sbba NPT
50 50 MM M  HakugHas ravika, MeTpuyeckas pesbba

65 65mm Ily HaKuaHas ravika, TpybHas pesbba G

80 80mm MK  HakupHas raiika, KoHuyeckas pesb6a NPT

100 100mmM TK  6bICTPOCbEMHOE XOMYyTOBOE 3akuMHoe TriClamp
150 150 mMm (tpuknamn) DIN 32676

200 200 mm CB natpy6ok noa npvBapKy

250 250 mm XX  no 3anpocy

300 300mm 6 [MapaMeTpbl noaKnlOYeHUs K Nnpoueccy

3 ®opMa U MaTepuan MaMepUTENbHBIX TPY- [ns conaHuesbix coeanHeHni (npumep — 50/16/B4):
60K XX/ HOMWHanNbHbLIA graMeTp

XX/ HOMUHanbHoOe AaBneHue

rn* IM-o06pa3sHbie Tpy6KW, BbibpaTb 13 Tabnunubl . .
XX*  mncnonHeHve ynaoTHUTENIbHON NOBEPXHOCTU (KOA

MaTtepuvanos

V*  V-o6pa3sHble TypbKu, BbIbpaTb 13 Tabnuubl e y Y
HtebuanoD XX*  [1ng pe3bbosbix coeamHeHui (npumep — 27x1,5; 174):

o* OmMera-o6pasHble Tpy6Ku, BbibpaTb 13 Tabnuubl PaSMEp U LedE peSESERUa arepua s e T anie
MaTtepuvanos 7 McnonHeHne Kopnyca a/1IeKTPOHHOro 6/10Ka

U*  U-o6pasHble Tpy6Kw, BbiGpaTh 13 Tabnvubl K*  craHpapTHOe UCMOJSIHEHWE C AUCTIeeM, MaTepuarl
marepuanos noAcTaBnsieTcs n3s Tabnuubl MaTepuanos;

L*  HuskoTpy6HOE ncnosHeHve, Bbi6pate 13 1a6au- P*  ctaHpapTHOE UCMOJIHEHWE C AUCTIeeM, MaTepuarn
Ubl MaTepuasnos noacTaBnsieTcs n3 Tabnvubl MaTepuanos, OKpa-

XX cneu. NCnosiHeHWe (yKasaTb BHe KoAa 3aKa3sa) LWEHHbIN (LBET yKa3bIBaeTCs B crneumpurKaLmm)

X cneu. UCNOJTHEHWE (yKa3aTb BHe Koda 3aka3a)
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PacxopoMep MaccoBbit Ha cune Kopmnonunca MHMACC

11

1601
1602
1604
1610
1616
1625
1632
1641
2501
2502
2504
2510
2516
2525
2532
2541
1901
1902
1904

Hanuuue u BUA B3pbIBO3aLWUTDI

O6wenpoMbILLIEHHOE NCMONHEHWE
MckpobesonacHas uenb OExia IIC T6 Ga X
B3pbiBoHenpoHuuaemMas o6onouka 1Ex db lIC
T6..T1 Gb X

3neKpr-|eCI(oe nuTaHue

YHUBEpCcanbHbIA (HanNps>XeHne NOCTOAHHOIo ToKa
ot 18,0 no 32,4B / Hanps»keHe NepeMeHHOro ToKa
187 po 242 B/ vactoTta 50N u/60MMy)

Hanps»keHne nepemMeHHoro Toka 187 no 242 B/
yacroTta 50N /60ry/4000My

Hanps»XeHne NocToasHHOro Toka ot 18,0 no 32,4B
LBYXNpoBogHasa Moancunkauna (o cornacoBaHmnio)
cney. NUCNONHEHWE (yKasaTb BHE Koda 3aKa3sa)

BbixoaHoW curHan

nBa aHanorosbix 4-20MA + BELL-202 c HART,
RS-485 ¢ Modbus RTU. YacToTHO-MMMNYyIbCHbIN,
peneniHbIin.

aHanoroebi 4-20MA + Foundation Fieldbus
aHanoroBbivi 4-20MA + Profibus PB

Ethernet, pocTtynHo gnsa gByxnpoBogHou Mmogndpu-
Kayuu.

aHanoroBbivi 4-20MA + NAMUR

nBa aHanoroebix 4-20mMA + BELL-202 ¢ HART, RS-
485 ¢ Modbus RTU

ABa aHanoroebix 4-20MA + BELL-202 c HART,
YaCTOTHO-UMNYNbCHbIV, PeNenHbIN.

nBa aHanoroBbix 4-20MA + RS-485 ¢ Modbus RTU,
YaCTOTHO UMMYNbCHbIN, PEenenHbIi.

cneu. UCNOoNMHeHWe (yKasaTb BHE Koda 3aKa3a)

MakcuManbHoe pa6ouee naBneHue, MlMa/
Aunanaz3oH paboueli TemnepaTypbl U3Me-
psiemoin cpenpbl, °C

ot -40(-60) go +160°C, 1,6 Mla
ot -40(-60) go +160°C, 2,5 MlMa
ot -40(-60) no +160°C, 4 Mla
ot -40(-60) go +160°C, 10 Mla
ot -40(-60) no +160°C, 16 Mlla
ot -40(-60) no +160°C, 25 Mrla
ot -40(-60) go +160°C, 32 Mra
ot -40(-60) no +160°C, 41 Mla
ot -40(60) go +250 °C, 1,6 Mla
ot -40(60) go +250 °C, 2,5 MIMa
ot -40(60) go +250 °C, 4 MIMa
ot -40(60) go +250 °C, 10 Mrla
ot -40(60) po +250 °C, 16 Mlla
ot -40(60) no +250 °C, 25 Mra
ot -40(60) go +250 °C, 32 Mrla
ot -40(60) go +250 °C, 41 Mrla
ot -196 go +100 °C, 1,6 MlMa

ot -196 pgo +100 °C, 2,5 Mla

o1 -196 po +100 °C, 4 MINa

1906
1910
1916
1925
1932
1941
3501
3502
3504
3506
3510
3516
3525

12

13

14

o1 -196 go +100 °C, 6,3 Mla
oT1 -196 go +100 °C, 10 MMa
oT -196 po +100 °C, 16 MIMa
ot -196 po +100 °C, 25 MlMa
oT -196 go +100 °C, 32 MIMa
o1 -196 o +100 °C, 41 Mla
ot -40 go +350 °C, 1,6 Mla
ot -40 po +350 °C, 2,5 MlNa
ot -40 go +350 °C, 4 MlMa

ot -40 po +350 °C, 6,3 Mla
ot -40 po +350 °C, 10 MlMa
ot -40 po +350 °C, 16 Mrla
ot -40 po +350 °C, 25 MlMa
cnewu. NCNoJsIHEHWE (yKa3aTb BHE KOAa 3aKa3a)

O6orpeB / OxnaxkpeHue

o6orpeB 1 oxna)kaeHue TensIoHOCUTESIEM OTCYT-
CTBYET;

o6orpeB TEMNIOHOCUTENEM, KOZ, 3aKa3a NoAKIIO-
yeHnsa oborpesa Nno aHMorMn ¢ NyHKTamMmm 5 n 6
oxXna)kpeHue TenoHOCUTENeM, Kob 3aKasa noa-
KJIIOUYEHWNS MO aHJIOTMK C NyHKTamu 5 n 6
MoBepka/Bua NnpMéMKU (NnpuMeHsieMocTb)/
Kanu6poBka MaccoBoro pacxoaa/Kanu-
6poBKa MNJIOTHOCTU

rpagyvipoBKa: TeMnepaTtypbl, MIOTHOCTU U pacxoga no
3 TouKam, nepBuHas NoBepka, npremka OTK;
rpagyvpoBKa: TEMMNepaTypbl, MIOTHOCTY MO 3 TOUKaM,
pacxoga no 10 ToukaMm, nepBrYHas noeepka. MNpremMka
OTK

rpagyvpoBKa: TeMnepaTypbl, NIOTHOCTU MO 3 TOYKaM,
pacxoga no 10 Toukam, nepBuryHan rnoesepka. Mpremka
rnoA TexHn4ecKnm HabnwgeHem PMPC

rpagyvpoBKa TeMMepaTypbl U MAIOTHOCTY NO 3 TOYKaM,
pacxoga no 10 Toukam, nepBuYHas noeepka. MNpremka
onsa npumeHeHus Ha OA3 (ons nsgenuii, npegHasHa-
YeHHbIX 4151 nocraBkn Ha OVA3)

crnew. UCMoJsIHEHNE (YKa3aTb BHE KOJ4a 3aKa3a)
*YkasaTb BbibpaHHbIl kiacc 6esonacHocT A2H, A2HY,
A3H, A3HY, A4H

KnuMaTuveckue chakTopbl BHELLHEN cpe-
Abl MecTa akcnayaTauuu no FOCT

yKa3aTb HEO6XO0AMMBINV Knacc 13 nepyuHs: YXJ11; OM;
YXN; O

15

0

,uOHOJ'IHMTeanbIe CepTMd’.)VIKaTbI nocraB-
ndaeMble B KOMMJIeKTe NoCTaBKU
AOMOJIHUTESIbHbIE CEPTUMDMKATbI HA MaTepuranbl
M UCMbITaHUS He TpebytoTcs;

NPOTOKOJIbl NPUNEMO-CAATOYHbIX NCMNbITAHWUN (B
COOTBETCTBUM C METOAUKON UCrbITaHUi o TY)
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NACE MR - noagTBep>XaeHue CTOPOHHEN aK-
KpeanToBaHHOW nabopaTtopuneil BO3MOXHOCTb
npUMeHeHnsi 060pyA0BaHNSA C CEPOBOAOPOLO-
cogepykalnien cpenow;

cepTudUKaTbl Ha MaTepuanbl, UCNOMb3yeMble
npv N3roToBneHun nprubopa no aHanorun ¢ EN
10204

3aKNIYeHNE aKKpeguToBaHHoM nabopaTtopun
Mo aHann3y XMMUYECKOro coCcTaBa UCMosb3ye-
MbIX MaTepuanos

3aK/oYeHVe aTTecToBaHHOM nabopaTopun He-
pPa3pyLIaoWero KOHTPoAs 0 KauecTBe CBapHbIX
coeanHeHnn

BHUMAHMUE!

TouyHas KOAMPOBKa 3aKa3a npubopa 3aBUCUT OT NapaMeTPOoB cpeabl U YC/I0BMIA NpoLecca.

Tun kKabenbHbIX BBOOOB, KNMMaTUYecKue paKTopbl, MOHTa>XHas AnvHa, MaTtepunan kopnyca nep-
BUMYHOro npeobpasoBaTensi (He KOHTAaKTUPYET C U3MEPSAEMON CPenoi) N AManasoH N3MEepPEHUN yKa-
3aTb Nocsie Koga 3aKasa.

Ta6bnunua matepuanos gnsa pacxogomepoB cepuu MHMACC

DOVIWHMN eanrondoy] saurmd eH niqgodden danwomoxoed

Koa ma- Koa ma-
OnuvcaHue MaTepuana OnuvcaHue maTepunana
Tepwana Tepwana
12X18H10T/316/316L/304/312/321- no G [SPEEE e MpEHEE e
S YMOHYaHWIO HA YCMOTPEHWNE U3rOTOBU- L aniMUHUA
rens N TaHTan TH-1
1 AlISI321, 12X18H10T T BT1-0 — TuTtaHoBbI cninas BT1-0 no
5 AISI276 , cranu XHB5MBY , Hastelloy FOCT B5P.9325
C-276 R Rubber pesnHa
4 AISI304, AISI304L 08X18H10 anactomep EPDM
6 AlSI316, AlSI316L, 08X17H15M3T , P PTFE cdtoponnact 4 (MonutetpadTopa-
03X17H14M3, 08X17H13M2 TUNEH)
7 AlSI 316Ti, 10X17H13M2T PVDF, dToponnact-2M([MonvBuHn-
8 ¢1.20/09r2C \Y nvaeHdpTopua) , ECTFE (3TuneH-xnop-
TPUTOPOITUNEH)
9 AISI904L, 06XH28MAT no NOCT 5632 K dropkayc EKM
cynepaynnekc - UNS S32205 (Duplex
D 2205), UNS $32750 (Super Duplex 2507), i PRI SR
UNS S32760 (Super Duplex Zeron 100) A PFA (dToponnact-50)
¢ KepaMuKa X crneumnanbHOe UCMOoHEHNE
BHUMAHME!

MNpu ncnonb3oBaHMKM KOMOBMHALLKWKN MaTepPUasioB yKa3blBaeTcs ABa MaTepwnana (npumep: 6P)
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IIpuAoxkenue b

IIpoTokoA HHPOPMAILHOHHOrO OOMeHa

B.1 IIpoTokoa nHpopmaumHoHHOro oomena ModBus RTU

B.1.1 YcTpoHcTBO A9 CBA3U Yepe3 IIOCAEAOBATEABHBIN IIOPT HCIIOAB3YET IIPOTOKOA CBSA3U
MODBUS dupmbsr GouldModicon.

PeaansoBansl caenyromye (pyHKIINH:

- pyHKIIMA 1: ITOAyYeHHE TEKYIIEro COCTOSHUS OJHON MAM HECKOABKHX AOTHYECKHX dYeeK;

- pyHKIMa 3: IIOAyYe€HHE TeKYyILIero S3Ha4dyeHUsS OJHOTO MAM HECKOABKHX PETrUCTPOB
XpaHEHHUS];

- pyHKIIMA 4: TTOAyYEHHE TEKYIIEr0 3HAYEHUS OJHOI'0 AN HECKOABKHX BXOIHBIX PETHCTPOB;

- PyHKIIUSG S5: U3MEHEHHE AOTHYeCKOoH suediku B coctoguue ON uau OFF;

- pyHKIIMg 16: 3aIIMCh HECKOABKHUX PETHUCTPOB XpaHEHUH.

Pexxum mepemadyu mocaemoBaTeabHOro KaHasa — 8, N, 1. Ckopocth obmeHa — 57600
our/c.

B.1.2 dopmaTh! IpencTaBAeHHUd IapaMeTPOB B YCTPOMCTBeE

B ycTpoiicTBe IPUHATHI caeaytolyie hopMaThl AAS IPEACTABACHHS YHCEA B COOTBETCTBUHU C
Tabaunamu A.1 u A.2:

- UINT — 16-06uTHOE I1eAO€ YHUCAO, HarpuMmep 0x5412$.

Tabanma B.1

Crapiuii 6aiiT perucrpa Maagmiuit 6aiiT perucrpa

0x54 0x12

- SWFLOAT — 32-6uTHO€ YHUCAO C IAABAIOIIEH TOYKOH OMHMHAPHON TOYHOCTH.
- yucao Tuna SEEEEEEE EAAAAAAA BBBBBBBB CCCCCCCC

- S — 3HaAKOBGLI# OUT,

- E — skcmoHedTa 8 6uT,

- ABC — manTucca 23 6ura.

Tabauma B.2

Peructp (N) Peructp (N+1)
Crapimnii 6aiT Maamgmiuii 0auT Crapiuii 6aiT Maamgiiuii 6amuT
BBBBBBBB CCcCcccecece SEEEEEEE EAAAAAAA

dyuknug 3: [loayueHHe TEKYIIEro 3HaUYEHUs OHOTO AN HECKOABKHX PETHCTPOB XPaHEHUS.
3arpoc:

[anHas (QYHKIHS II03BOASIET TIOAYYHTH [JBOUYHOE COZAEpPKUMOe 16-TH pas3psagHbIX
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PETHUCTPOB XpaHeHud aapecyeMoro SL. Anpecaliyisg II03BOASET ITOAYYHUTH 3a KaxKAbIH 3ampoc 1o 125

PETHUCTPOB.

Pervctpbl HyMepyIOTCHI C HYASI.

[MTupokoBeMIATEABHBIN PEXKUM HE OOILyCKAETCH.

B rabaunrie B.3 npencraBaeH nipuMmep 3armrpoca Ha ureHHe peructpoB 400001-400002 u3 SL

C agpecoMm S.
Tabaumma B.3
GanT 1 GaiT 2 banT 3 Gant 4 ba#T 5 GaiT 6 Gapt 7 Gant 8
Homep miepBoro perucrpa Yrcao peructpoB gas ureHud (N) CRC16
e R Crapmuit Maapammi Crapmuit Crapiuit Maapamrmi
Maamiuii 6aiT
GaduT baiT GauT baiT GaiT
5 3 0 0 0 2 197 143
OTBerT:

Anpecyembrii SL 1ocklaaeT B OTBET€ CBOM azpec, KO BBIIOAHEHHOH (QYHKIUU U

uH(popMaroHHoe noae. MHMOPMAIIMOHHOE II0A€ COAEPKUT 2 OaiiTa, ONHCHIBAIOIINX KOANYECTBO
BO3BpalllaeMbIX OaWT AaHHBIX. [JAWMHA KasKAOTO peTucTpa MOaHHBIX — 2 Oatita. IlepBeiii OGaiiT

JAHHBIX B IIOCBIAKE ABAAETCA CTAPIIXUM OaiiToM pPerucTpa, BTOpOfI — MAQAIIIHM.

B Tabaune 5.4 npencraBaeH mmpuMep OTBETHOIO COOOIIeHUs Ha YTeHue peructpoB 400001-

400002 uMEIOIIUX COAEPKUMOE, COOTBETCTBEHHO, S 1 100, 3 SL c agpecom 5.
Tabaumma B.4

fat 1 Gait 2 baiit 3 baiit 3 baiit 4 baiit 5 baiit 6 Gaiir 7 Gawt 8
KoangectBo Peructp 30011 Peructp 30012 CRC16
Anpec Pymiuusa Bege Crapinit Maapgmrmii Crapmuit Maapgmmit Crapmuit Maapgmrmi
orBere Gair Gair GadT GaiiT GadT GaiT
5 3 4 0 5 0 100 174 25

dyukimg 4: [ToaydeHHe TEeKyIIero 3HadeHUs OTHOTO MAHW HECKOABKUX BXOMHBIX PETUCTPOB.
3ampoc:
[annas (OyHKIIHS TO3BOASET IIOAYYUTDH ABOMYHOE COAEpP:KUMOe 16-TH pa3paaHbIX BXOIHBIX

perucTpoB azapecyemoro SL. Apgpecaliyiss I03BOASET IIOAYYHTH 3a KaxKAbli 3ampoc mo 125

PETUCTPOB. PerucTphl HyMEpPYIOTCS C HYAS.

[ITrpokoBeMIATEABHBIN PEXKUM HE OOILyCKAETCS.

B Tabaure B.5 npencraBaeH npumep 3ampoca Ha yreHue perucrpos 3000018-3000021 u3 SL
c agpecoMm 1.
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Tabauma B.5

Oaiit 1 Oaiit 2 OaiiT 3 OaiiT 4 OaiiT 5 OaiiT 6 OaiiT 7 Oaiit 8
Yucao pETUCTPOB OAS YTEHUA
Howmep niepBoro perucrpa ) CRC16
Anpec DyHKITUA
Crapmui Maamiuit Crapmmit Maaainmii Crapmuit Maamgirmii
bamT baumT bawmT bamT OauT OauT
1 4 0 17 0 4 161 204
OTBerT:

Apnpecyemblii SL 1iochlaaeT B OTBETE CBOH afpec, KO BBIIOAHEHHOH (QYHKIUU U

uH@OpMAaIlOHHOE TToAe. MTH(MOpMAIIMOHHOE II0OAE€ COMEPKUT 2 6aiiTa, OIMHUCHIBAIOIIUX KOAHYECTBO
BO3BpalllaeMbIX 0adT maHHBIX. [IAMHa KaxKOOro pPerucTpa maHHBIX — 2 Oaiita. [lepBwIid 6aiiT
JAHHBIX B ITIOCBIAKE SIBASIETCSI CTAPIIINM 6aHTOM pPETHUCTpPa, BTOPOH — MAAQIIIIHM.

B Tabauiie B.6 mpencraBaeH IIpUMEpP OTBETHOTO COOOIIEHMS Ha YTEHHE PETrUCTPOB
1000 u3 SL c

3000011 — 3000014 wuwmerommx comaepkumoe, cooTBeTrcrBeHHO 100, 24, O,

agpecom 1.
Tabauma 5.6
OawT 1 baiT 2 bauiT 3 bawT 3 OawiT 4 baiT 5 baiT 6
KoamnecrBo Peructp 30011 Peructp 30012
Anpec DyHKIIA OaiT B
oTBeTe Crapuruii 6aiT Maaammmii 6ait Crapuii 6aiitT Maamnuii 6aiit
1 4 8 0 100 0 24
OawT 7 bawiT 8 batiT 9 bawr 10 bawr 11 OawT 12
Peructp 30013 Peructp 30014 CRC16
Crapmuit Maapgmrmii Crapinit
Maamimii 6aiiT Crapuunii 6aiit Maaminmii 6aiiT
OaMT bamT GauT
0 0 3 232 33 119

®yukimg 16: 3auchk HECKOABKHUX PETHCTPOB XPAHEHUS.

3ampoc:

[anHoe cooOIlleHNe MEHSeT COAEPKUMOe AIOOOTO perucTpa XpaHEHHS OIIpPallliBaeMOro
KOHTpoaAepa. Hewmcroas3yemble crapiie OUTHI agpeca PETUCTPa MOAXKHBI 3aIIOAHSITBCH HYASIMH.
Ecam ucnoap3dyercs azapec SL paBHbIE 0, TO COAEP3KHUMOE IIOAS JAHHBIX 3aIIUCHIBAE€TCH BO BCE
YCTPOHCTBA, MOAKAIOUEHHBIE K IINHE (IIIMPOKOBEIIATEABHBIH PEKUM).

B Tabaune B.7 npencraBaeH mpumep 3amucu B SL ¢ HomepoMm S5 aByx peructpoB 400001,

400002 3gayenuamu 5 u 100.
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Tabauwma B.7

GamT 1 GaiT 2 GaiT 3 baur 4 badT 5 baiiT 6 baur 7
Howmep mepBoro perucrpa Yucao perucTpoB aadg 3amucu (N) KoamaecTBo
Anpec DyHKIIUA 0aMT B 110AE
Crapunii 6ait Maapruii 6aiT Crapmuit 6aiiT  |Maammmit 6aiT AHHBIX
5 16 0 0 0 2 4
OaiT 8 Gaurt 9 bauiT 10 bauiT 11 Oant 12 bant 13
Peructp 40001 Peructp 40002 CRC16
Crapmuit
s Maamiuii 6aiT Crapiuuii 6aiitT Maamiuii 6aiT Crapiuii 6aiit Maamuii 6aiT
auT
0 5 0 100 247 117
OTBerT:

HopMmaarHOe oTBeTHOEe coOOIlleHHe Bo3Bpalaer aapec SL, (yHKIMIO, agpec IIepBOrO

perucTpa U KOAMYeCTBO 3allMCaHHBIX PerucTpoB (trabauna B.8).

Tabauma 5.8

Gair 1 baiT 2 banT 3 baiit 4 Gait 5 baiit 6 Gaut 7 GaiT 8
Howmep niepBoro perucrpa Yrcao perucTpoB gas uteHud (N) CRC16
Anpec DyHRIIIA
Crapiuuii 6aiit Maamuii 6aiiT Crapiuti 6auT Maamiuii 6aiT Crapiuuii 6ait Maamiuii 6aiiT
5 16 0 0 0 2 64 76

Crnrcok BXOOHBIX PETHCTPOB IIpoToKoaa ModBus pacxomomepoB

npezncraBaeH B Tabaurie B.9.

Tabauma 5.9

KopuoancoBeix THMACC

Anpec 1 Anpec 2 HauMmeHoBaHHe mapaMeTpa Pa3mep moas dopmMaT JaHHBIX
300001 300002 MaccoBblit pacxon, % auarasoHa U3MepeHUH 2 SWFLOAT
300005 300006 IMapameTp 1, MM 2 SWFLOAT
300007 300008 ITapameTp 2, MM 2 SWFLOAT
3000011 O6Hapyxenue 0 1 INT
3000012 O6HapyxeHue 1 1 INT
3000013 O6HapyxkeHHe 2 1 INT
3000014 O6HapyxkeHue 3 1 INT
3000015 O6HapyxeHnue 4 1 INT
3000016 OGHapyxkeHue 5 1 INT
3000017 CocrosiHus npubopa 1 INT
3000028 3000029 3aBoACKOM HOMEP 2 UINT

Crucok perucTpoB XpaHeHUd IpoTokosa ModBus pacxomomepoB KopuoarncoBerx MTHMACC
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npencraBaeH B Tabaurie B.10.

Tabauma .10

Anpec HaunmeHnoBanme napamerpa Pizl\:zp dopmaT JaHHBIX
4000030 MuHuMaAbHOE 3HAUEHUE Auaral3oHa u3MepeHuti, % 1 INT
4000031 MaxkcuMaabHOE 3Ha4YEeHHE Auala3oHa U3MepeHul, % 1 INT
4000036 EnuHuier namepeHul BEAMYHUHEL 1 1 INT
4000037 Enununier uamepeHnii BeAMUYUHEBIL 2 1 INT
4000045 [ToBepKka TOKOBOTO BBEIXOOA 1 INT
4000067 MuHHEMaAbHOE 3HAYEHHE Auara3oHa Uu3MepeHui, MA 1 INT
4000068 MaxkcuMaabHOE 3Ha4Y€eHHE Aualla3oHa U3MepeHul, MA 1 INT

B.2 IIpoTokxoA HHpopmauHoHHOro oomena HART

Bce pmedicTBHS [OOAXKHBI BO3BpalllaTh ABa OaliTa COCTOSHHA KOMaHAbl B IIEPBBIX ABYX

bafiTax MOAs MaHHBIX. [lepBBIEM 0OalT MYABTHIIAEKCHPOBAH M COHEPKUT AHOO cTaTyc CBA3U

(crapmuii OMUT ycTaHOBAEH), AMOO KOZ OTBeTa (cTapluuii 6uT cOpomieH). Bropoit 6aiiT oTBETHOTO

COO6U_ICHI/IH BcCErga COACPXKUT CTaTyC IIOAEBOTIO YCTpOfICTBa.

Cratyc CBSI3M BO3BpAIlAeTCs, €CAU Ha [IOA€BOM YCTPOMCTBe OOHapy:KeHa OIIINOKa CBS3H.

Ecam ommboK CBS3H HET, TO KOO OTBETa BBIAAET PE3yAbTAT BBIITOAHEHHOM KOMAaH/IbI.

Cratyc ycTpoficTBa IpPENACTaBAIET TEKYIlee COCTOssHHE/paboToCIIOCOOHOCTh II0AEBOTO

YCTPONCTBA.

BaiiTel maHHBIX OTBeTa HE MOAXKHLI BO3BpAIlATLCS, €CAM B OaiiTaX COCTOAHUS KOMAHIBI

cooO1rtaercd 00 OITMOKE CBA3U UAM KOMAHIbI.

YuuBepcaabuble KoMaHael HART:

koMmaHgaa 0: Urenue npeatudguraropa HART-ycTpoiicTBa;

koMaHaa 1: YreHue nepBoU nepeMeHHOH;

KOMaHIOa 2: Yrenue 3HaYEeHUS TOKa U Auaria3oHa,

KOMaHa 3: UreHnue 3HaYeHUd TOKA U JUHAMUYECKHUX IIEPEMEHHDBIX;

KoMmaHma 6: 3anuck kopoTkoro HART-anpeca, pexxum (popMUPOBaHUS TOKOBOT'O CUTHAAA,

kKoMaHza 7: Yrenue koporkoro HART-agpeca, pexxum hopMUPOBaHUS TOKOBOT'O CUTHAAA;

KOMaHIOa 8: Urenue KAaCCI/I(bHKaLIPIPI AVNHAMHUYIECKUX ITIEPEMEHHDBIX;

KoMaHzaa 9: UreHHe IepeMeHHBIX YCTPOMCTBA CO CTATyCOM;

koMaHza 11: YreHune: Acconpanud yCTPOUCTBA C METKOH;

KoMmaHaa 12: YreHue cooOIIeHNSd,;

kKomaHga 13: Yrenne MeTKH, OIITMCAHHUS U JAThI;

KoMaHa 14: UreHue nH(popMaIliy 0 yCTPOHCTBE IIEPBOY epeMeHHOH;

kKoMaHa 15: Urenne nHpopMaliy o yCTPOHCTBE;
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KoMaHaa 16:
KoMaHaa 17:
KoMaHaa 18:
KoMaHga 19:
rkoMmaHzaa 20:
KoMaHaa 21:
KoMaHaa 22:

KoMaHga 38:

YTeHHe UTOrOBOrO COOPOYHOTO HOMEDA;

3anucek CooOIIEHNS;

3anuce METKH, OIIUCAHUA U JATHI;

Banuch UTOroBOro cOOPOYHOr0 HOMEPA;

YreHne OOABIION METKH,

YreHue: Accolalius yCTPOHCTBa C OOABIIION METKOH;
Banuch 60ABIIION METKH;

Copoc: haar u3aMeHeHUd KOH(PUTYPALIUH.

I[MognepxkuBaemble obirie Komauasl HART:

TOKa);

KoMaHga 33:
kKoMaHaa 34:

KoMaHga 35:

KoMaHaa 36:

BBIXOZITHOTO TOKA);

- koMaHza 37: YcTaHOBKA HUXKHETO 3HAYEHHs I[IEePBOM ITepeMeHHOU (oA POopMHPOBaHUS

BBIXO/THOTO TOKA);

koMaHga 40:
koMaHaa 41:
KoMmaHa 42:
KoMaHaa 43:
KoMaHaa 44:
KoMmaHa 45:
KoMaHga 46:
koMaHaa 50:
KoMmaHma S1:
KoMaHa S52:
KoMaHaa 53:
KoMaHma S54:
KoMaHa 55:
KoMaHga 59:
kKoMaHga 60:
KoMmaHa 63:
KoMaHpga 64:
koMaHaa 70:
KoMmaHmaa 79:

koMaHga 80:

YreHue repeMeHHBIX TPUO0pa;

3amnuce BpEMEHU yCTaHOBAEHUd IiepBol nepeMeHHot HART;

Banuchk guarazoHa IepBOH IIEPEMEHHOH (mas (POPMUPOBAHUSA BBIXOIHOTO

YcraHoBKa BEpPXHEro 3HAUEHHs IIepPBOM IlepeMeHHOH (mass opMHpPOBaHUS

3anuck (PUKCUPOBAHHOTO TOKA;

BrirmoaHeHHE caMOTeCTUPOBAHUSI;

BreinmoaneHue pecrapra;

YcraHOBKa HyAd IIEPBOM IIE€PEMEHHOMH;

3anuck eAUHUIBI U3MEPEHUI OAG IIEPBOM IIEpEMEHHOMH;
KaaubpoBKa HUKHEro 3Ha4YEHUs TOKA,

KaaubGpoBKa BepxXHETO 3HAYEHUS TOKA,;

UreHnue HaszHadyeHHUs nepeMeHHbIX HART;

3anuck HazHaueHUs IepeMeHHbIX HART;

YcraHOBKa HyAd IIE€PEMEHHOMN;

3anuck eAUHUIBI U3MEPEHUI OAG IIEPEMEHHOMH;
Yrenure nHQoOpMAaIIUU O TIepeMeHHo# mpubopa;
3anuck BpeMeHH yCTaHOBAEHUS IIepeMeHHOH;

3amnuce KoandecTBa IIpeaMbyA B OTBETE;

YTeHHe aHaAOTOBOIO KaHAaAa,;

YreHnune nH(popMaIlu 06 aHAaAOTOBOM KaHAAE;

3anuchk BpeEMEHH yCTAaHOBAEHUSI aHAAOT'OBOTO CUTHAA];
YTeHre KOHEYHOro 3Ha4YeHHUd aHaAOTOBOTO KaHaAa;
3arnuce 3Ha4eHUd [IEPEMEHHO;

YTeHHe TOYKH KAAUOPOBKH IAS TIEPEMEHHOH;
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- koMaHzaa 81: YreHHe QUaa3oHOB OAS TOYEK KaAUOPOBKH JIAS TIEPEMEHHOM;

- koMaHza 82: 3anmnchk TOYKH KaAUOPOBKHU JIAS IIEPEMEHHOMH;

- komauaa 83: COpoC TOYKU KAAUOPOBKU JIAS IEPEMEHHO1];

- koMaHza 95: YTeHHe CTaTUCTUKHU OOMEHa;

- komaHzaa 523: YreHne orobpazkeHHs Ha 0000IIEHHBIE COCTOSTHHUS;

- komaHaa 524: 3anuchk oTobpaxkeHus Ha 0000IIEHHBIE COCTOSHUS,

- koMaHza 525: Copoc oTobOpazkeHUsT Ha 0000IIIEHHBIE COCTOSHUS;

- KoMaHza 526: 3anuck pexxuMa CHMYASIINH COCTOSHUMH;

- KoMaHza 527: 3anuck CUMyASIIIHH OHUTa COCTOSTHUS.

JomnoanureapHble KoMaHabl HART:

- koMaHaa 150: YreHue nepeMeHHBIX int_16 (ureHMe oT 1 M0 12 CAOTOB IIEpPEMEHHEBIX int-
16);

- koMaHza 151: 3anuck nepeMeHHBIX int_16 (3amuck oT 1 g0 8 CAOTOB II€PEMEHHBIX 2-
batiTHOrO THIA int_16, uint_16);

- KkomaHzga 152: 3anuck nepemeHHbIX float (OcyiecTBasgeT 3anuck or 1 A0 S cAOTOB
nepemeHHBIX float. 9To#t KomaHO¥ mepenaroTcd 4-0alTHBIE TUIIBI JAaHHBIX, He TOABKO float, HO u
uint_32, int_32, uint_24);

- komaHga 153: Yrenuwe nepemeHHBIX float (OcyimecrBasger ureHHe oT 1 A0 S CAOTOB
nepemeHHBIX float. 9tot KomaHgO¥ mepenaroTca 4-0alTHBIE TUIIBI JAaHHBIX, He TOABKO float, HO u
uint_32, int_32, uint_24);

- komagga 158: YUrenue maccuBa int_16;

- komaHaa 159: Yrenue maccuBa float (mepemarorcsa 4-60aiiTHBIE TUITBI JAaHHBIX, HE TOABKO
float, Ho 1 uint_32, int_32, uint_24);

- KoMaHaa 162: 3anyck BHYTPEHHHUX IIPOTPaMM.

Komanma 150: Yrenua caoroB INT 16.

Komanma 150 ocymecTBageT uTeHHe oT 1 10 12 CAOTOB IlepeMeHHEIX int-16. 3ampocHble U

OTBETHBIE JaHHbIE ITPpeACTaBAeHbI B Tabaunax 5.11 u B.12.
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Tabauma B.11 — 3anpocHble maHHBIE

Howmep Oaiita Tun masHHBIX Omnucanue
0 byte Anpec 1-oi1 3arrpammBaeMoi IIepeMeHHoH int16
1 byte Anpec 2-0i1 3amrpanmBaeMoi IepeMeHHoH int16
2 byte Anpec 3-elt 3anpamrnBaeMoi nepeMeHHoH int16
3 byte Anpec 4-oi1 3arrpammmBaeMo IiepeMeHHoH int16
4 byte Anpec 5-oi1 3arrpammBaeMoi riepeMeHHo#H int16
5 byte Anpec 6-oi1 3arrpamnBaeMoi riepeMeHHoH int16
6 byte Anpec 7-oi 3arrpammBaeMo IiepeMeHHoH int16
7 byte Anpec 8-oit 3anpamnuBaeMoi mepeMeHHOH intl16
Tabanma B.12 — OrtBeTHbIE HaHHBIE

Howmep Gaiita

THUII JaHHBIX

OnucaHue

0 byte Anpec 1-oii 3amrpamnnBaeMoi iepeMeHHoH int16
1 int_16 Mawnuple 1-oif 3anpaninBaeMod repeMeHHoH int16
3 byte Anpec 2-oi1 3arrpamnnBaeMoi riepeMeHHoH int16
4 int_16 JanHple 2-0l 3ampaninBaeMod repeMeHHoH int16
6 byte Anpec 3-eli 3anpamrnBaeMol epeMeHHoM int16
7 int_16 Hawnupie 3-e#l 3anpainmnBaeMoii nepeMeHHo int16
9 byte Anpec 4-oit 3anpamnuBaeMoil mepeMeHHOH int16
10 int_16 [annble 4-o#f 3anparnuBaeMoii iepeMeHHoM intl6
12 byte Anpec 5-0i1 3amrpamnnBaeMoii IepeMeHHoH int16
13 int_16 [annable 5-o#f 3anparuBaeMoii epeMeHHoM intl6
15 byte Anpec 6-oit 3anparnnBaeMoil mepeMeHHOH intl16
16 int_16 [annuble 6-o#f 3anparnuBaeMol epeMeHHOM intl6
18 byte Anpec 7-oi 3arrpammBaeMoi IIepeMeHHoH int16
19 int_16 [auHrbie 7-o¥ 3ampaninBaeMoi repeMeHHoM int16
21 byte Anpec 8-oi1 3ampalnnBaeMoi IepeMeHHOH int16
22 int_16 [aunrie 8-oi 3ampaninBaeMoi repeMeHHoM int16
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Komanna 151: 3amuce caoroB INT 16.

Komanna 151 ocyiiecTBageT 3aniuchk oT 1 1o 8 cAOTOB IlepeMeHHEBIX int-16. 3ampocHble U

OTBETHBIC NJAaHHBIC IIPEACTABACHEI B Ta6AI/ILIe B.13.

Tadbauma B5.13

Howmep Oaiita Tun masHHBIX Omnucanue
0 byte Anpec 1-oi1 3ammnceiBaeMoii nepeMeHHOM int16
1 int_ 16 [annbie 1-0i1 3anucbIBaeMoOM mepeMeHHoH int16
3 byte Anpec 2-oi 3ancbiBaeMoli iepeMeHHoM int16
4 int_16 HaxHple 2-0i 3aIIUChIBAEMOH IIepeMeHHoH int16
6 byte Anpec 3-el 3aniuchIBaeMoM riepeMeHHoH int16
7 int_16 Haunbie 3-eii 3armuckIBaeMod repeMeHHo int16
9 byte Anpec 4-oi1 3arnceiBaeMoii nepeMeHHOM int16
10 int_16 Januble 4-0oH 3anuchIBaeMoM riepeMeHHoH int16
12 byte Anpec 5-oi 3ammcbeIiBaeMoli iepeMeHHoM int16
13 int_16 Hanuple 5-0# 3anIuChIBAEMOH IIepeMeHHo int16
15 byte Anpec 6-0i1 3anmcbIiBaeMoli iepeMeHHOM int16
16 int_16 JanHble 6-0l 3anuCchIBaeMOM IIepeMeHHoH int16
18 byte Anpec 7-oi 3armnceiBaeMoii mepeMeHHOM int16
19 int_16 Jannbie 7-0# 3anucbIBaeMOM IepeMeHHoH int16
21 byte Anpec 8-oi1 3armcbiBaeMoii iepeMeHHoM int16
22 int_16 Hawnupie 8-0if 3aniuCchIBaAeMOH IIepeMeHHo#H int16
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KomMmanna 152: 3amnuce caoros float.

Komanpma 152 ocymiectBasieT 3amuch OoT 1 mo S5 caoToB mnepeMeHHBIX float. UreHme aTHX

CAOTOB OCYIIECTBALETCA KOMAaHI0M 33. 3aHpOCHBIC U OTBETHEBIC JAaHHEIEC IIPEACTABACHEI B Ta6AI/II_[e

b.14.
Tadbauma .14
Howmep Gaiita THUII JaHHBIX OmnucaHue
0 byte Anpec 1-oii 3anmuceiBaeMoii nepemenHoi float
1 float Hawuurple 1-oif 3anucviBaeMoii nepemenHoi float
5 byte Anpec 2-oi1 3anmuceIiBaemMoi nepemenHo float
6 float [anuble 2-o0#f 3anuckIBaeMoi nepeMmenHoii float
10 byte Anpec 3-ett 3anucriBaemoi niepemenHoi float
11 float Hannvle 3-eit 3anucbiBaemoi nepemerHol float
15 byte Anpec 4-oi1 3ammuceiBaeMoii nepemenHo float
16 float Mauuple 4-oi 3anucvIBaeMoii riepemeHHoi float
20 byte Anpec 5-oi1 3antuceiBaeMoii nepemeHHoM float
21 float [auurpie S5-oif 3anucbkIiBaemMoi nepemenHoii float

Komanga 153: urenue caoros float.

Komanma 153 ocymiectBasger ureHHe OoT 1 mo S caoToB nepeMeHHEBIX float. 3ampocHble u

OTBETHBIE JaHHbIE ITPEeACTaBA€HBI B Tabaunax 5.15 u B.16.

Tabamnma B.15 — 3amnpocHsble naHHBIE
Howmep Gaiita THUII JaHHBIX OmnucaHue
0 byte Anpec 1-oi1 3ammpammBaemoii iepemenHoii float
1 byte Apnpec 2-o#1 3anpamuBaeMoii mepeMeHHoH float
2 byte Anpec 3-e#t 3anpamuBaemoi nepemenHoi float
3 byte Anpec 4-oi1 3anpamuBaeMoii mepeMeHHoH float
4 byte Anpec 5-oi 3anpammuBaeMoii nepeMeHHo float
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Tabauimma B5.16 — OrTBeTHbIE JAHHEIE

Howmep bGaiita

Tumn maHHbIX

OnucaHue

0 byte Anpec 1-oi 3ampammBaemoii riepemenHoi float
1 float Hauurpie 1-oif 3anpamnBaeMoi mepeMeHHo float
S byte Anpec 2-oi1 3ampainnBaemMoii niepemennoii float
6 float IanHble 2-oi 3anpalnnBaeMoi nepeMeHHo# float
10 byte Anpec 3-ett 3anpamnBaeMoi nepeMeHHo#H float
11 float Hamnubple 3-eit 3anpainuBaeMoii iepemenHoii float
15 byte Anpec 4-oi1 3amrpammBaemMoii niepemenHoi float
16 float [auurple 4-oif 3anpaminBaeMoi mepeMeHHo float
20 byte Anpec 5-oi1 3ampainnBaemoii niepemennoii float
21 float JanHble 5-oi 3amnpalnnBaeMoi nepeMeHHo# float

Komauna 158: Yrenue maccuBsa Int_16.

3ampocHble ¥ OTBETHBIE JaHHbIE KOMaHAbI 158 nmpeacraBaeHbI B Tabauniax 5.17 u B.18.

Tabauna B.17 — 3anpocHble HaHHBIE

Howmep Gaiita

THUII JaHHBIX

Onucanue

0
int_16 Hnekc Ha4YaABHOM TOYKHU
1
2 byte CMmelieHue agpeca MeXay TOUYKaMU
3 byte KoanygecTBo To4exk (0T 1 10 10 BKAIOYHTEABHO)
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Tabauimma B5.18 — OrBeTHbIe HAaHHEIE

Howmep Oaiita Tun masHHBIX Omnucanue

0 int_16 Hnekc Ha4YaABHOM TOYKHU

2 byte CmMmemnieHmue agpeca MeXAy TOYKaMHu

3 int_ 16 [auurvie 1-o# 3ampaminBaeMoi ToYKHu intl16
5 int_16 [anHple 2-0l 3anpamnBaeMol To4Ku int16
7 int_ 16 Hauuple 3-e#l 3anpainnBaeMoii To9ku int16
9 int_ 16 [anurvie 4-oi 3amnpaninBaeMoi ToYKHu int16
11 int_ 16 [anHple 5-0l 3ampamrnBaeMod ToYKu intl16
13 int_ 16 [anHble 6-0if 3ampannBaeMod ToYKu int16
15 int_ 16 [anHrbie 7-o¥ 3amnpaninBaeMoi ToYKHu intl16
17 int_ 16 [auuple 8-olf 3anpamnBaeMod ToYKy int16

Komanna 159: Yrenue maccusa float.

3amnpocHble U OTBETHbIE NJaHHbIe KOMaHAb! 159 npeacraBaeHsl B Tabaniiax 5.19 u B.20.

Tabaunma B.19 — 3amnpocHsble naHHBIE
Howmep Gatita Tun gaHHBIX Omnrcanue
Homep maccuBa (0 — mnepBag mopousBonHasd; 1 — TpeThbda
0 byte IPOU3BOAHAS;
2 — pexXeKTOpHBbIe (PUALTPEI)
1
int_16 VHnekc HAaYaABHOM TOYKHU
2
3 byte CMmelieHue agpeca MeXay TOUYKaMUu
4 byte KoamdgecTBO TO4eK (0T 1 40 5 BKAIOYHTEABHO)
Tabauma B.20 — OrBerHbIE JAHHBIE
Howmep Gaiita Tun masHHBIX Omnucanue
0] byte Homep maccuBa
1 int_ 16 Nunekc HayaAbHOM TOYKHU
3 byte CMmenieHue agpeca MeXAy TOUYKaMUu
4 float [laHHbIe 1-0M 3ampamnBaeMoO TOYKH

ITpodonxerue mabauusbt 5.20
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Homep Oatita Tun maHHBIX Omnucanue
8 float JaHHbIe 2-0M 3anpaiiiBaeMoOi TOYKH
12 float Haunbie 3-eii 3amrpainuBaeMoy TOUKHU
16 float Januble 4-0i1 3anpainBaeMoil TOYKHU
20 float Hanupie 5-oif 3anpamnBaeMold TOYKHU

Komannga 162:

3amnyck BHYTPEHHUX IIPOrPaMM.

3amnpocHble U OTBETHbIE NJaHHbIe KOMaHAbl 162 nmpeacraBaeHbl B Tabauiiax 5.21 u 5.22.

Tabannma B.21 — 3anpocHble faHHBbIE
Howmep Gaiita Tun maHHBIX OnucaHue
0 byte Kon BHyTpeHHe mporpaMMbI
1 byte Peseps (mapameTpshl 3amycka)
2 byte PezepB (mapamMeTrps! 3arycka)
3 byte PeszepB (mapamerps! 3arycka)
4 byte Peseps (mapameTpsh! 3amycka)
Tabaumma B.22 — OrBeTHbIE HAaHHEBIE
Howmep Gatita Tun maHHBIX OmnucaHue
0 byte Kon BHyTpeHHeH mporpaMMbI
1 byte KaK B 3ampoce
2 byte KakK B 3aIIpoce
3 byte KaK B 3ampoce
4 byte KaK B 3arpoce

A.1.1 Kogpl BHyTpEeHHHUX IIPOTPAMM U UX OIIHCAHHE IIpUBeeHbI B Tabauie 5.23.

Tabauma B

.23

Konm

BHYTPEHHEHN IPOrpaMMBbI

Omnucanue

3amaHne pexXeKTOpHOro (uabTpa 1 (B ImapaMerpax 3aJaloTCd HadaAbHasg M KOHEYHas TOYKH B

int16)

3amaHue pPeREeKTOPHOTO (uabTpa 2 (B IapaMerpax 3aJaloTCd HadaAbHas W KOHEYHAas TOYKH B

int16)
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ITpodosxeHue mabauysbt 5.23

Kon
Omnucanue
BHYTPEHHEH IIPOrpaMMbI
3 3amaHnue pexXEeKTOpHOro uabTpa 3 (B IapaMeTpax 3aaloTcd HadaAbHasg M KOHEYHasl TOYKH B
intl6)
3amaHnue pexXEeKTOPHOro (huabTpa 4 (B mapaMeTpax 3aJaloTcd HadaAbHas M KOHeEYHas TOYKH B
4
intl6)
5 COpoc pexkeKTopHOro puasTpa 1
6 COpocC peReKTOPHOro (PUALTpa 2
7 Cbpoc pexkeKTopHOrO pUAbTpa 3
8 Cbpoc pexekTopHOro puabTpa 4
12 IToBepKa TOKOBOTO BBEIBOJA (B ITapamMeTpax MHAEKC 3HAYEHHU II0OBEPKH)
21 YcranoButh puasTp BHY
22 OOy4uTh (OUABTD IIOMEX
23 OTKAIOUHTE yIIpaBA€HHE TOKOM 1
24 BKAIOYHUTE yIIpaBA€HHE TOKOM 1
25 3arloMHUTE TEKylllee 3HaUYeHHE JAWHBI OIIOPHOTO yYacTKa AT ra30BOH IOAYIIKH
90 3amaTs 3aBOACKOM HOMep mpubopa
129 BoccraHoBAeHME 10 3aBOJICKUX HACTPOEK
130 3amaHue TeKyIIUX HACTPOEK KaK 3aBOJCKHE
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Tabamuma B. 1

IIpusoxxkeHnue B

PerucrTpsl

THNBI HAHHBIX

Out Vars_type

Tun gaHHBIX OAS BBIOOPA BBIXOMHOM IMEPEMEHHOM B HHTEpgeiicax

Ha3BaHHE 3HaA4YEeHHE ONIMHCaHHe

ov_Qm 0 MacCCOBBIH pacxon
ov_Qo 1 00BEMHBIH pacxo
ov_Temperatura 2 TeMIleparypa
ov_Plotnost 3 IIAOTHOCTD

Tabaunnia B. 2
M_Rashod_ed_izm_type €eI. U3M. MacCOBOI'0 pacxona
Ha3BaHHE 3HaYEeHHEe onmHCcaHHe
_m_rash_tVs 0 T/C
_m_rash_kVs 1 Kr/c
_m_rash_gVs 2 r/c
~m_rash_tVm 3 T/MUH
_m_rash_kVm 4 KT/ MUH
_m_rash_gVm 5 r/MuH
_m_rash_tVh 6 T/4
_m_rash_kVh 7 Kr/d4
_m_rash_gVh 8 r/4g

Tabaumna B. 3
O_Rashod_ed_izm_type en. U3M. 06LEMHOTO pacxoma
Ha3BaHHEe 3HaYEeHHEe OonmHCaHHe
_o_rash_m3Vs 0 M3/c
_o_rash_1Vs 1 Afc
_o_rash_mlVs 2 MA/C
_o_rash_ m3Vm 3 M3 /MuH
_o_rash_IVm 4 A/MUH
_o_rash_mlVm 5 MA/MUH
_o_rash_m3Vh 6 M3 /4
_o_rash_IVh 7 VA
_o_rash_mlVh 8 MA/49
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Tabauna B. 4

Plotnost_ed_izm_type

€. U3M. IIAOTHOCTH

Ha3BaHHE 3HAYEHHE OmHCaHHEe
_p_kgVm3 0 kr/m3
_p_gVsm3 1 r/cm3
Termo_ed _izm type en. u3M. TemriepaTypsl
Ha3BaHHe 3HAYEHHE OIMHCaHHEe
t C 0 Lleabcusa
t K 1 KeabBUH
Tabauma B. 5
Massa_ed_izm_type en. u3M. Maccel
Ha3BaHHE 3HAYEHHE omHCaHHEe
_massa_g 0 r
_massa_kg 1 KT
_massa_t 2 T
Tabaura B. 6
Obyom_ed_izm_type exn. usMm. ObpeMa
Ha3BaHHe 3HaAYEHHE OIMHCaHHEe
_obyom_ml 0 MA
_obyom_1 1 A
_obyom_m3 2 M3
IIpouenypsi
Tabauma B. 7
Ha3BaHHE KOHTPOAB
anpec THI . byHKIHOHAA npHMedYaHHEe II0 YMOAYaHHIO . Hoctyn
II€epeEMEHHOH 3HAQYEHHH
3amnuceiBaeTcs
HOMED
TIPOLIEAYPEI.
ITocae 3amycka
uintl6_ 3aryckK IIPOLIE, BI
RunCMD Y POHEAYP 0 - 0
t TIIPOLIEAYP perucTp

cbpacbiBaeTcst
BO
aBTOMATHYECK

u

I'PBT.407281.001 P3 | Pacxomomeps kopuonrcoBeie MTHMACC
Bepcus 2 / ntonb 2026




Tabaunria B. 8 - dyuriun

IlepemaBaemsbrii Ne DYyHKIIHST Hoctyn
7 3amnpoc ypoBHS HOoCTyIIa 0
8 Cbpoc ypoBHS mocTyna 0
11 [Tepe3arpy3ka npubopa 0
24 [TepecueT KO3PPHUIIEHTOB 0
26 Koppexkriusa O 0
37 C6poc ycpeQHEHHBIX TaHHBIX 0
38 Py4anol cTapT ycpeaHeHuda 0
39 Pyanoii cron ycpenHeHua 0
40 BrarouuThk cUMyAdIIHI0 YacTOTHOrO BBIXOAA 0
41 BreIKAIOYHTE CUMyAdITHIO YaCTOTHOrO BBEIXOAA 0
50 KaaubpoBka 2-# nierau DAC 500 2
51 KaanbpoBKa 2-# metau DAC 2000 2
52 KaaubpoBka 2-# nerau DAC 3500 2
53 BBIKAIOYHUTE pEKUM KaAUOPOBKU 2-H METAH 2
54 BKAIOYUTE peRUM dMYAIIIUHU 2-H I€TAU 1
55 BBIKAIOUHTE PEXKUM SMYAILINH 2-U HeTAU 1

Tabauniia B. 9 - PerucTpsl aas 9YTeHUs

BBoa nmapoas

Ha3BaHHE
axpec THI .
nmepeMeHHOH

dbyHknHOHAA

npuMedYaHHe

65 uintl6_t Access LVL

YpoBeHb

JOCTyIa

O - oOBrYHBIH
JOCTYTI

1 - pmoctym K
HaCTPOMKeE

2 - #OCTynT K
KaAuOpPOBKeE

3 - Tloansrt
JOCTYTI

(3aBOACKOH)
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Tabauiia B. 10 - PerucTps! nas XpaHeHUs

Ha3BaHHe no KOHTPOAB
anpec THI . dyHRIHOHAA npHMedYaHHE . HocTyn
nepeMeHHOH YMOAYAHHIO 3HaYeHHH

3anuceIBaeTcs
apoAb OAS

125 uintl6_t Access_PASSW [Tapoab IPOBEPKU 0 0..65535 0

YPOBHA

JocTyma

JAs TIoAydeHUd AoCTylla K CHEeIlHaAbHBIM perucrpam U komaHzaaM B Access_ PASSW
3aIIiChIBaeTCd I1apoAb. [locae 3TOro mocelaaeTcs 3alpoC Ha IIOAYYEHHd [OOCTyIla IIyTEM
3amnucH 4ncaa 7 B peructp xpaHeHud RunCMD mno agpecy 1. B 3aBucHMOCTH OT mmapoas B
peructpe Access_LVL oToOpasurcs paspelleHHbIH YpOBEHb JOCTYIIA.

[octymnn OymeT aHyAMPOBaH IIOCAE IIepe3arpy3Ku Ipubopa HMAU 3alluCH 4YHcaa 8 B

peructp xpaHeHusa RunCMD.

HacTpoHKa H3MEPHTEAA

Tabauiia B. 11 - PerucTpsl aAs YTEHUS

Ha3BaHHE
azpec THI . dbyHrmHOHAA npuMedYaHHe
nepeMeHHOH

I[IOKAa3bIBAET
HPOIIEHT

YAAYHBIX
Craryc
25 uintl6_t Status Ismerit BBIYUCAEHHBIX U
U3MEPUTEAS
mepeaaHHbIX

naHHbIX. HopMma

99..101

YpoBeHB
YCTaHOBACHHBIN
YpoBeHb APY * 100. das
20 uintl6_t ARU LVL
ycusenua APY BBIBOZA
Heo0X0IUMO

pa3meauts Ha 100
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Tabauria B. 12 - PerucTpb! Aad XpaHEeHUS
. mo KOHTPOAB
azpec THII HasBaHHe NepeMeHHOH dbyHKIHOHAA npHMedYaHHe . | Hoctym
YMOAYaHHIO 3HaAYeHHH
st paboTeI €
KoanuectBo
BBICOKOYACTOTHBIMHU
IIEPHOIOB 3BIIHUCH
Delay_periods_measure Tpybamy, 1 0..255 3
15 intl6_t MeXKIY
BBIYHCACHHUS HY>KHO
BBIYHCACHHUSMH
IPOBOJIUTDH PEKE.
YposeHb ITombTpaercs gasg
116 uintl6_t Ampf2 val IIpeBapUTEABHOTO | HOPMaAbHOU paboThI 127 0..255 2
YCHUAEHUSA APY

Hasa Delay_periods_measure mnoabupaeTcss MHHUMAABHO BO3MOXKHOE YHCAO, IIPH

KopopowM, Status Haxogutca B npegesax (99..101)

Ampf2_val nmopbupaerca TakuM obpazom, uro 01 (ARU_LVL / 100) mHaxomuaca B

npeneaax ot 80 go 150

KaAHOpoBKa HyAs

Tabauiia B. 13 - PerucTpsl aAs YTEHUS

Ha3BaHHE
anpec THII . pyHKUIHOHAA npuMedYaHHEe
nepeMEeHHOH
daar 0 / 1 - IIpuszHak paboThI IIPOIIE BI
52 uintl6_t | AKK correct_O_Flag / P P P P

roppekuu O

Koppekuu O

Tabauiia B. 14 - Peructpsl gasg XpaHeHUSd

anpec

THII

Ha3BaHHE

nepeMeHHOH

dyHKIHOHAA

npHMe4YaHHEe

IIo

YMOAYaHHIO

KOHTPOAB

3HAYEHHH

Hoctyn

117..118

swFloat

Correct _delta O

Beanuuna

Koppekuuu 0

Beanynna
Koppekuuu 0

B HC

AATOPHTM KaAHOPOBKH HYAS

[as KaauOpPOBKH, HEOOXOAWMO 3aIlyCTHUTh MPOLenypy KOPPEeKTHPOBKU O myTeM

zanucu 4yucaa 26 B peructp xpaHeHud RunCMD mo azapecy 1. [lasee HeoOXomamumo

A02KO1aThbCd

OKOHYaHHud IIpoLeEcca KaAI/I6pOBKI/I.

Jaa

9TOr0

IIPOBEPSEM PETUCTP

AKK correct_0_Flag. Ilo okanuyanuu mporecca ¢gaar B perucrpe copocurcsa B 0. Tak ke

MOZKHO BpPY4YHYIO 3allkucaTb BE€AHYHNHY KOPPEKIHHN B HEIIOCPEACTBEHHO B pPETHUCTP

Correct_delta_0. (He pekoMeHayeTCsI)
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KaaubpoBka TepmomeTpa 1

Tabauria B. 15 - PerucTpbl gag 9yTeHUs

Ha3BaHHEe
axapec THII . dbyHknHOHAA IIpHMeYaHHEe
IIepeMeHHOH
3HadeHHue Teky1miee 3HaUeHHEe B KOTOBBIX
28 swFloat ADC_1 Val
ALIT 1 enquHunax ALII repmomerpa 1

Tabawniia B. 16 - Peructpsl gag XpaHeHUd

. mo KOHTPOAB
azpec THII Ha3BaHHe NepeMEeHHOH dyHKIIHOHAA npHMedYaHHE . | Docrym
YMOAYAHHIO | 3HAUYE€HHH
Temnepartypa
Temnepatypa .
HHZXHEH TOYKH
5..6 swFloat termometr_1_Temp_20 HIMIKHEN TOYKU 20 - 2
KaAuOpPOBKH
TepMOMeTpa
TEepMOMeETPa
Kompr ALITT
Kompr AILIIIT
HUXHEH TOYKU
7..8 swFloat termometr_1_ADC 20 HIKHEN TOYKU 20 - 2
KaAuOpOBKU
TepMOMeTpa
TEepMOMETPa
Temnepatypa
Temnepatypa
cpeagHer TOYKH
9..10 swFloat termometr_1_Temp_60 cpenHeH TOYKH 60 - 2
KaAuOpOBKU
TepMoMeTpa
TepMoMeTpa
Komer ALIIT
Kompr AILIIIT
cpeaHeN TOYKH
11..12 swFloat termometr_1_ADC 60 cpegHeH TOYKH 60 - 2
KaAnOpOBKHU
TepMoMeTpa
TepMOMeTpa
Temnepatypa
Temmepatypa
BEPXHEH TOYKU
13..14 | swFloat | termometr_1_Temp_ 120 | BepxHEH TOYKH 120 - 2
KaAUOPOBKH
TepMoMeTpa
TepMoMeTpa
Kompr ALITT
Koapr ALIIT
BEPXHEN TOYKU
15..16 swFloat termometr_1_ADC 120 BEpXHEH TOYKU 120 - 2
KaAUOPOBKH
TepMoMeTpa
TepMoMeTpa

AATOpPHTM KaAHOPOBKH TepmomMmeTpa 1
KaanbpoBka TepMoMeTpa IIPOU3BOAUTCHA [0 2-M TOYKaM IIPU IIOMOIIM MarasuHa
COIIPOTUBAEHHUH, ITIOAKAIOYEHHOTI'O BMECTO TEPMOMETPA.
MarasyHOM CONPOTHBACHUHHN HMHTHPYETCS TeMIlepaTypa HHXKHEH TOYKH
KaANOpOBKH. B peructp termometr_1_Temp_20 3anuceiBaeTcd TOYHOE 3HaA4YEHHE
HUMMUTHPYEMOM TeMneparypsbl. B perucrp termometr_1_ADC_20 3anuceiBaeTcd 3HA4YEHUE

u3 peructpa ADC_1_Val. [aaee ycTaHaBAUBaEeTCs COIPOTUBAEHHE UMMUTHPYIOIIEE
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TeMIlepaTypy BepxHel TodkKHU. Tak ke, 3anncbIBaloTCs perucTpbl termometr_1_Temp_60 u

termometr 1 ADC_60

,E[AH IIPUMEHEHUA HOBBIX KaAI/I6pOBO'-IH]':>IX JaHHBIX HCOGXOI[I/IMO 3aIlyCTUTH

Ipoleaypy nepecdera Ko3apUIIMEHTOB 3alIUChI0 YyncAa 24 B peructp xpaHeHus RunCMD

HWAHU TIepe3arpy3uThb Ipudop.

Tabauria B. 17 - Peructpbl oag YTEHUS

KaAHOpOBKa MAOTHOCTH

Ha3BaHHE
azpec THI . dpyHKIHOHAA npHMedYaHHe
IIEpEMEHHOH
Temmiepatypa TepmomeTp Ha
10..11 swFloat Temperatura
cpenbl TpyOe
3HayeHUe Tekymas
12..13 swFloat FRQ
JaCTOThI qacToTa
Yacrora gag C KOppeKLueH
68..69 swFloat FRQ for_plotnost BBIYHCA. 1o
TIAOTHOCTH TeMIlepaType
Tabauna B. 18 - Peructpsl gas XpaHeHHs
azmpec THII Ha3BaHHE IIepeMEeHHOH dyHKIHOHAA npHMedYaHHEe o KOHTPOAD HocTyn
YMOAYaHHIO | 3HaAaYEHHH
Temnepatypa B
Temmeparypa B HOPM.YCAOBHUSIX
136..137 | swFloat | plotnost FotT temp_20 | Touke 20 | AT KaAHGPOBKM | 5 - 2
YaCTOTBI oT
(BO3OyX)
TEMIIEPATYPBl U3
Temperatura
Temnepatypa
HarpeToro
Temmneparypa B | mpuGopa IAST
138..139 swFloat | plotnost FotT temp 60 TOYKE KaAuOpPOBKHU 60 - 2
(Bo3yX) YJaCTOTBI oT
TEMIIEPATYPBl U3
Temperatura
YacroTta B
Yacrora 5 | HOPM.ycAOBEHSIX
140..141 | swFloat | plotnost FotT FRQ 20 TouKe 20 | AT KAAHGPOBKM | 55 - 2
YaCTOTBI oT
(BO3OyX)
TEMIIEPATYPBl U3
FRQ
YacroTta
HarpeToro
Yacrora B | mpubopa IAsT
142..143 swFloat plotnost FotT FRQ 60 TOYKeE 60 KaAuOpOBKU 210 - 2
(BO3IYX) JaCTOTBI oT
TEMIIEPATYPBIN3
FRQ
Yacrora Ha
BO3MyXe, c | Yacrora Ha
144..145 swFloat plotnost FRQ vosduh 20 | yueroMm BO3/yXe B H.y. U3 200 - 2
TeMmneparypHoii | FRQ_for plotnost
KOPPEKLIHHU
Yacrora [¢
BOIOMH, C Yacrora Cc BoOmoi
146..147 swFloat plotnost FRQ _voda 20 y4eToM B H.y.U3 190 - 2
TemnepatrypHoti | FRQ_for plotnost
KOPPEKLIUU
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IIaoTHOCTH ITaoTHOCTH

148..149 | swFloat | plotnost vosduh 20 BO3IyXa BO3AyXa B H.Y. 1.187 - 2
(xr/M3) (rabanyHas)
ITaoTHOCTBE I[IaoTHOCTE BOABI B

150..151 swFloat plotnost_voda 20 998.664 - 2

BOAbI (KT/M3) H.y. (TabsmyHas)

AATOPHTM KaAHOPOBKH IIAOTHOCTH

Heobxogumo ybeauThcs, 4To TepMoMeTp 1 oTkaaubpoBaH.

CHagasa HeoOOXOAUMO OTKaAHOPOBATh M3MEHEHHE JacCTOThI OT TeMIlepaTyphl. [ladg
9TOr0 HEOOXOAMMO BKAIOYHTHL Hpubop 6e3 kuakocth B H.Y. B peructp
plotnost_FotT_temp_20 3ammcath yCpemgHEHHYIO TEKYIIyl0 TeMIIepaTypy H3 perucrpa
Temperatura. B peructp plotnost_FotT_FRQ_20 3ammcatb ycpegHEHHYIO 4YacTOTy U3
peructpa FRQ.

Barem Harperb npubop mo 60 rpamycoB. B peructp plotnost_FotT_temp_60
3anucaTh YCpeOHEHHYIO TEeKYIIyI0 TeMIeparTypy H3 perucrpa Temperatura. B perucrp
plotnost_FotT_FRQ_60 3amnucaTe ycpeaHEeHHYIO YacToTy U3 peructpa FRQ.

[asnee KaaubOpyeTcd IAOTHOCTH. [IAS 3TOTO HEOOXOOMMO BKAIOYHTH IIpubOp 0O6e3
XKUOKOCTM B H.y. B perucrp plotnost FRQ_vosduh_20 3amnmcates ycpenHEHHYIO
HOPMaAM30BaHHYIO II0 TeMIlepaType dactoty u3 perucrpa FRQ_for plotnost. B peructp
plotnost_vosduh_20 3amucath TEKYILIyI0 TAOAHYHYIO IIAOTHOCTBH BO3[ayXa (IO TeMIlepaType
U IaBACHUIO.

[Tpubop 3amoAHsSETCS AUCTHAMPOBAHHOU Bomoii. B peructp plotnost FRQ_voda_20
3amucaTh YCPEOHEHHYI0O HOPMAaAM30BaHHYIO II0 TeMIIepaType dYacTOTy U3 perucrpa
FRQ_for_plotnost. B peructp plotnost_voda_20 3ammcaTte TEKyLIyIO0 TAOAUYHYIO AOTHOCTH
BOJEI (IO TeMIIepaType)

A TIpUMEHEHUS HOBBIX KaAMOPOBOYHBIX [MAHHBIX HEOOXOAUMO 3aIlyCTUTh
Opoleaypy rnepecdera KodUIIMEHTOB 3aUChI0 YyucAa 24 B peructp xpaHenud RunCMD

HUAM TIepe3arpy3uTb Ipuodop.
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KaaubpoBKa pacxoza

Tabauria B. 19 - Peructpbl gag 9YTeHUS

Ha3BaHHeE
azmpec THII . dbyHRUIHOHAA IpHMedYaHHEe
nepeMeHHOH
YcpenuenHoe YcpepenHeHHOE 3HAYEHTE
44..45 swFloat Usred.Value times 3HAQUYEHUE [OEALTHI 3a TIepPUOL B
BpeMEH (HC) Usred.Time_ms.
Bpewms B TEUYEeHUH
. Bpemsa KOTOPOTO IIPOUCXOIUAO
46..47 swFloat Usred.Time ms
ycpenHeHUs (c) yCpeaHeHHe B PETUCTPE
Usred.Value_times

Tabaunia B. 20 - Peructpsl gasg XpaHeHUd

azpec THI Ha3BaHHE IlepeMeHHOH dbyHkIHOHAA npHMedYaHHEe Ml::z'{a KOHTPOAD Hoctyn
P P yHEL P y 3HAYEeHHH Ty
HHIO
OTarOHHBIHN Pacxopn nnpoauBHOU B
23..24 swFloat rashod_points.etalon[0] pacxon B Touke 100% obpaTHOro -1000 -
Touke -100% HaIIpaBAEHUA I'/C
OTaAOHHBIA Pacxon mpoAnBHOH B
25..26 swFloat rashod_points.etalon[1] pacxon B Touke 75% obpaTHOro -750 -
TO4Ke -75% HaIlpaBAE€HHS T'/C
OTaAOHHBIA Pacxon mpoAnBHOH B
27..28 swFloat rashod_points.etalon[2] pacxon B Touke 45% obpaTHOro -450 -
TouKe -45% HaIIpaBAE€HHS T/C
OTarOHHBIHA Pacxon mpoauBHOU B
29..30 swFloat rashod_points.etalon[3] pacxon B TouKe 25% obpaTHOro -250 -
TOouKe -25% HaIpaBAEHUS I'/C
OTaAOHHBIHA Pacxon ripoauBHOH B
31..32 swFloat rashod_points.etalon[4] pacxon B Touke 10% o6paTHOrO -100 -
Touke -10% HaIpaBAEHUS T'/C
OTaAOHHBIHA Pacxon ripoauBHOH B
33..34 swFloat rashod_points.etalon[5] pacxon B Touke 5% obpaTHOTO -50 -
To4YKe -5% HaIIpaBAEHHS T/C
OTarOHHBIN Pac?gi;pggnfilgn B
35..36 swFloat rashod_points.etalon[6] pacxon B (HeH03MOO}KHO 0 0
Touke 0%
u3MeHUTh. Beerpga 0.)
OTarOHHBIHA Pacxon mpoauBHOU B
37..38 swFloat rashod_points.etalon[7] pacxon B To4YKe 5% IIPSIMOro 50 -
Touke 5% HaIIpaBAE€HHS T/C
OTaAOHHBINA Pacxon mpoauBHOU B
39..40 swFloat rashod_points.etalon[8] pacxon B Touke 10% mpsiMoro 100 -
Touke 10% HaIlpaBAE€HHS T/C
OTaAOHHBIHA Pacxon mpoauBHOU B
41..42 swFloat rashod_points.etalon[9] pacxon B Touke 25% IpsiMOro 250 -
TouKe 25% HaIIpaBAEHUS I'/C
OTaAOHHBIHA Pacxon ripoauBHOH B
43..44 swFloat rashod_points.etalon[10] pacxon B Touke 45% MIPSMOTO 450 -
Touke 45% HaIIpaBAEHHS T/C
OTaAOHHBIHA Pacxon ripoAuBHOH B
45..46 swFloat rashod_points.etalon[11] pacxon B TouKe 75% MIPSIMOTO 750 -
TOo4uKe 75% HaIIpaBAEHUS T'/C
OTaAOHHBIHA Pacxon ripoauBHOH B
47..48 swFloat rashod_points.etalon[12] pacxon B Touke 100% mpsamoro 1000 -
Toyke 100% HaIpaBACHUS T'/C
Pacxon Pacxon nipubopa B
49..50 swFloat rashod_points.pribor[0] npubopa B Touke 100% mpsamoro -1000 -
Touke -100% HaIIPaBAEHHS T'/C
Pacxon Pacxon nipubopa B
51..52 swFloat rashod_points.pribor[1] npubopa B TOo4Ke 75% TpsaMoro -750 -
TO4KeE -75% HaIIPaBAEHHS T'/C
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Pacxop, Pacxon nipubopa B

53..54 swFloat rashod_points.pribor[2] mpubopa B To4uKe 45% MIpsMoro -450 -
TouKe -45% HaIIpaBAE€HHS T'/C
Pacxop, Pacxon nipubopa B

55..56 swFloat rashod_points.pribor[3] npubopa B Touke 25% MIpPsIMOTO -250 -
Touke -25% HaIIpaBAEHUS I'/C
Pacxon Pacxon nipubopa B

57..58 swFloat rashod_points.pribor[4] npubopa B Touke 10% mpsiMoro -100 -
Touke -10% HaIIpaBACHUS T'/C
Pacxon Pacxon ipubopa B

59..60 swFloat rashod_points.pribor/[5] npubopa B To4uKe 5% IIPSMOro -50 -
TouKe -5% HaIIpaBAE€HHUS T/C
Pacxon Pacxon ng;(iopa B

61..62 swFloat rashod_points.pribor[6] npubopa B T}?:III{(?SMO(;;‘}/I g 0 0

Touke 0%
n3MeHUTh. Beerga 0.)

Pacxopn, Pacxopn nipuGopa B

63..64 swFloat rashod_points.pribor[7] npubopa B Touke 50% HIpsMoOro 50 -
Touke 5% HaIlpaBAE€HHS T'/C
Pacxop, Pacxopn ripuGopa B

65..66 swFloat rashod_points.pribor/[8] npubopa B Touke 10% mpsiMoro 100 -
Touke 10% HaIlpaBAE€HHS T'/C
Pacxon, Pacxopn nipuGopa B

67..68 swFloat rashod_points.pribor[9] npubopa B Touke 25% mpsiMoro 250 -
Touke 25% HaIlpaBAE€HHS T'/C
Pacxon Pacxon mpubopa B

69..70 swFloat rashod_points.pribor[10] npubopa B Touke 45% IpPsSMOTO 450 -
Touke 45% HaIIpaBAE€HHUS T/C
Pacxon Pacxon mpubopa B

71..72 swFloat rashod_points.pribor[11] npubopa B TouKe 75% MIpsSMOTO 750 -
TOo4Ke 75% HaIIpaBACHUS T'/C
Pacxon Pacxon ipubopa B

73..74 swFloat rashod_points.pribor[12] npubopa B Touke 100% mpsamoro 1000 -
Touke 100% HaIIpaBAE€HHUS T/C

AATOPHTM KaAHOPOBKH pacxona

KaanbpoBka pacxoga NpOU3BOAUTCS B ABYX HAIPABACHUSX (IPSIMOM U OOpaTHOM)
IIyTeM 3allUCH B PETHUCTPHI Iap 3HaUYEHUH (3TAAOHHOTO U U3MEPEHHOI0) pacxoa.

[Tapa 3Hayenuitt B Touke O He penakTupyercs. 3HadeHune B 0 KaauOpyercd
CIIEIITUAaABHOM IIPOLIEAYPOM.

Ecam mnpubop kaaubpyeTcd TOABKO B OOHY CTOPOHY, HEOOXOAHMMO 3€pPKaAbHO
3alI0AHUTDH PETHUCTHI KAANOPOBKU OOpaTHOrO HAIIpaBAEHHS C U3MEHEHHEM 3HaKa.

CuHXpOHHM3AIIUd C IIPOAMBHOM yCTAHOBKOM BO3MOXKHA KaK B PYy4YHOM, TakK U B
aBTOMATHUYECKOM PEKUMe (PEKOMEHIYETCH).

B aBTOMATHYeCKOM pexXHMe MPHUOOp IIOOKAIYAETCs K IIPOAMBHOM dYepe3

CHeLII/IaABHI:Jﬁ Pa3bEM CHMHXPOHHI3AIINH.
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ITopsaAmOK KaAHOPOBKH
[IpoanBHaga HacTpanBaEeTCH 10, COOTBETCTBYIOIIHNM PACXOL.
OcraHaBAHBaEeTCd MIPOLIECC YCIIEAHEHU 3IIIHCHI0 4HhcAa 39 B B PETUCTP XpPaHEHUI
RunCMD mno agpecy 1.
Ounrnaercs peructp ycpeaHeHHoro pacxona Usred.Value_times 3amnuckio umcaa 37
B B peructp xpaneHud RunCMD.
B cay4ae pyyHOM CHHXPOHH3allMH, II0 KOMaH/E ollepaTopa IIPOAMBHOMN yCTAaHOBKH,

3aIlyCKaeTcsd IIPOIIeCC YCPeAHEHHsI pacxXofa 3aIllHMChio 4yncAaa 38 B B PETUCTP XpaHEHUS

RunCMD. TIlo xkomange omepartopa 00 OKOHYAaHHH IIPOAHUBKH, OCTAHABAWBAETCH
YCpeoHEHHE 3anChio yrncaa 39 B peructp xpaneHud RunCMD.
B cayuyae aBTOMaTH4YeCKOM CHHXPOHHU3AIIMU CTapT M CTOIN IIPOHU30HOEeT

aBTOMATHYEeCKH. [lepen cTapToM HYKHO AHWIIIb OYHCTHTH PETHCTP YCPEIHEHHOTO pacxona
Usred.Value_time.

[IpoBepsieTcs COOTBETCTBHE BpeMeHU ycpenHeHus mnpudbopa Usred.Time_ms u
BpeMs IPOAUBKH.

[Ipu HEOOABIIIOM OTKAOHEHUH, ITPOU3BOAUTCS 3aIIHUCh ITapbl 3HAYEHHUH B PETHUCTPHI
rashod_points.etalon[X] cpemnuit  pacxonm  3TasoHa, B  rashod_points.pribor|X]
yCpemHeHHBIH pacxon nmpubopa u3 Usred.Value_times.

YKa3aHHasI BBIILIE TIOCA€JOBATEABHOCTE IIOBTOPSAETCS A BCEX TOYEK ITPOAUBKU

A TIpUMEHEHUS HOBBIX KaAMOPOBOYHBIX [JAHHBIX HEOOXOAUMO 3aIlyCTUTh
Opoleaypy rnepecdera KodUIIMEHTOB 3aNUChI0 Yynucaa 24 B peructp xpaHenud RunCMD

HUAM TIepe3arpy3uTb Ipuodop.

HacTpoiika moabac

Tabauria B. 21 - Peructpsl gasg XpaHeHUS

Ha3BaHHE IMOyMOAYaHH KOHTPOAB

azpec THI . dyHKIIHOHAA IpHMeYaHHe . HocTyn

nepeMeHHOH 10 3HAYEeHHH

HART Adr aznpec
154 uintl6_t HART azpec 0 0..63 1

es mpuGopa
BrawuyeHue 0 -

HART ena

152 uintl6_t Bl TIIPOTOKOAA OTKAIOUEH 1 0..1 1
e
HART 1 - BraroueH
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HacTpoiHKa IAOTHOCTH

Tabanna B. 22 - PerucTpsl nas XpaHeHUs

KOHTPOAB
azapec THI Ha3BaHHE NI€PEMEHHOH dyHKIHOHAA IpHMeYaHHEe IO YMOA4YaHHIO . HMocTyn
3HaYEeHHH
3Ha4deHHe
PdukcHUpoBaHHAA
2..3 swFloat Plotnost FIX IIAOTHOCTH B 1000 - 1
TIAOTHOCTBH
Kr/m3
HUCIIOAB30BaHUE
0 - mer
4 uintl6_t Plotnost_FIX enable (PHUKCHPOBaHHOMN ) 0 0..1 1
- na
TIAOTHOCTH
HacTpoHnka TeMnepaTypsl
Tabaunia B. 23 - PerucTps! nas XpaHeHUs
Ha3BaHHEe mo KOHTPOAB
aapec Tun . dbyHkIHOHAA IIpHMeYaHHe . HocTyn
nepeMeHHOH YMOAYaHHIO 3HaYeHHH
duKrCcHpoOBaHHAas 3HadeHHe
128..129 swFloat Termo_ FIX 20 - 1
TeMIepaTypa TeMIIepaTypbl
HUCIIOAB30BaHHE
0 - mer
130 uintl6_t Termo_FIX enable | pukcupoBaHHOMH ) 0 0..1 1
- na
TeMIlepaTyphl
IMYAdILHA pacxonaa
Tabauiia B. 24 - PerucTpsl nas XpaHeHUs
Ha3BaHHe KOHTPOAB
anmpec THI . dyHKIHOHAA NpHMedYaHHEe II0 YMOAYaHHIO . Hoctyn
nepeMeHHOH 3HaYeHHH
3HaueHHe
PHUKCHUPOBaHHBIHN
131..132 | swFloat Qm_FIX MacCOBOTO pacxoia 10 - 1
pacxon,
r/c
HUCIIOAB30BaHUE
0 - mer
133 uintl6_t| Qm_FIX enable (PUKCHUPOBAaHHOTO ) 0 0..1 1
- na
MaccOBOI'O pacxona
HacTpoHKka npeaeAoB H3MEPEHHS
Tabauia B. 25 - Peructpsl gasg XpaHeHUS
Ha3BaHHe KOHTPOAB
anmpec THII . dyHKIIHOHAA NpHMedYaHHE | IO YMOAYaHHIO . HocTyn
nepeMeHHOH 3HaYeHHH
Bepxuuii mpenea Bepxuuit
21..22 swFloat Q_Max 1000 - 2
U3MEepEeHUH npenear/c
Hrixuuit npenea Hxkauin
134..135 swFloat Q_Min 2 - 2
u3MepeHu npenear/c
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HacTpoiHKa CKOPOCTH IIOTOKA

Tabauria B. 26Tabaunia. PerucTphl 1A XpaHEeHUs

Ha3BaHHEe mo KOHTPOAB
ampec THI . (pyHKIHOHAA | MpHMedYaHHe . HocTyn
nepeMeHHOH YMOAYaHHIO 3HaYeHHH
AuameTp
155..156 swFloat One_tube_diametr | U3MepUTEABHOH B MM 10 - 2
TPyOKH
BbeIiBOA nmepemMeHHBIX
Tabauria B. 27 - PerucTpsl aAs YTEHUS
anmpec THII HasBaHHe IepeMeHHOH dyHKIIHOHAA IpHMeYaHHe
1 ycranaBauBaeTcd B
uintl6_t Status Crartyc nnpubopa bitO - omubka uzMepurTeas
bitl - pexRuM dMyAdIIIH pacxona
BBIBOZUTCSI B €/I.U3M 3aIINCAHHBIX B
53..54 swFloat OUT_VAR.M_rashod MaccoBBI# pacxon
peructpe Ed _Ism M Rashod
BBIBOZUTCSI B €/I.U3M 3aIIHNCAHHBIX B
55..56 swFloat OUT_VAR.O_rashod OOBEeMHBIN PacxXon
peructpe Ed Ism_O_Rashod
BBIBOZUTCSI B €/I.U3M 3aIIHNCAHHBIX B
57..58 swFloat OUT_VAR.Plotnost ITaoTHOCTB
peructpe Ed_Ism_Plotnost
BBIBOZUTCSI B €/I.MU3M 3alIHNCAHHBIX B
59..60 swFloat OUT_VAR.Temperatura Temnepatypa
peructpe Ed_Ism_Termo
BBIBOJUTCHA B €4.H3M 3allMCaHHBIX B
61..62 swFloat OUT VAR.M _rashod _cnt Macca
peructpe Ed_Ism_Massa
BBIBOAUTCHA B €4.H3M 3allMCaHHBIX B
63..64 swFloat OUT _VAR.O_rashod_cnt Ob6beM
peructpe Ed_Ism_Obyom
70..71 swFloat Loopl.tok 3HadeHMe TOKAa IleTAHn 1 TOK B MA
72..73 wFloat Loop1.percent IIpouenT nuamna3oHa meTau 1 %
74..75 swFloat Loop2 Out_ma 3HayeHHue ToKa IeTAHU 2 TOK B MA
76..77 swFloat Loop2_ Out_percent IIponenT nuarna3oHa IeTAH 2 %
78 uintl6_t coil IN1 V HuomnpsikeHne KaTymku 1 B MB
79 uint16_t coil IN2 V HromnpsskeHue KaTylIIKy 2 B MB
80..81 swFloat Velocity CKOpPOCTB IIOTOKA B M/c
66 uintl6_t Version_PO Bepcua 1O nmaater uHTEpdetica
67 uintl16_t Version_ PO_IZM Bepcusa ITO naaTel U3MepUTEAST
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Tabauria B. 28 - PerucTps! nas XpaHeHUs

Ha3BaHHE mo KOHTPOAB Hoc
azapec THII . dyHKIHOHAA npHMedYaHHE .
nepeMeHHOH YMOAYaHHIO 3HAYEeHHH Ty
THIT JAHHBIX
BBIOOD €11.M3M. [AS
119 uintl6_t Ed _Ism_M_Rashod M _Rashod_ed _iz 2 (r/c) 0..8 0
MacCOBOIrO pacxoaa
m_type
THIT JAHHBIX
. BBIOOD €11.M3M. [IAST
120 uintl6_t Ed_Ism_O_Rashod O_Rashod_ed _iz 1 (a/c) 0..8 0
0B6BEMHOTO pacxoaa
m_type
THIT JAHHBIX
. BBIOOD €71.M3M. [IAST
121 uintl6_t Ed_Ism_Plotnost Plotnost _ed_izm _ 0 (xkr/Mm3) 0..1 0
TIAOTHOCTH
type
THIT JAHHBIX
) BBIOOD €1I.M3M. AT
122 uintl6_t Ed _Ism_Termo Termo_ed_izm_ty 0 (LLeancus) 0..1 0
TEeMIIePaTyphl
pe
THIT JAHHBIX
BBIGOD €.U3M. A
123 uintl6_t Ed_Ism_Massa Massa_ed_izm_ty 1 (xr) 0..2 0
MacChI
pe
THII JaHHBIX
BBIGOD €.M3M. A
124 uint16_t Ed_Ism_Obyom Obyom_ed_izm_ty 1 (a) 0..2 0
obrema
pe
BapHaHT
114 uintl6_t Version_Board BEpCHUS IIAAT KOMIIAEKTAIIUH 0..65535 3
npubopa miaTamMu
3aBOACKOH HOMED
126..127 uint32_t Number_Pribora 0 - 3

npubopa

HacTpoHKa H yIpaBA€HHE YaCTOTHBIM BBIXOAOM

Tabauria B. 29 - PerucTpbl gag YTeHUS

bit3 -

bit4 - pexxuUM UMIYABCHOTO BBIXOZA

HasBaHHe
azpec | THI . dyHKRIHOHAA IpHMeYaHHe
nepeMeHHOH
1 yCTaHaBAWBAETCS B
bitO mepeMeHHas BHE TPAaHMUIL
auara3oHa HUXKE HIXKHETO
) bitl nepeMeHHasl BHE TpPaHHUIL
50 uintl6_t FRQ Out_Status CraTyc 94aCTOTHOTO BBIXOAA
[uanasoHa BBIIIIE BEPXHETO
bit2 - ommwmbka paGoTel HpHbGOpPA

PEXUM OMYAdIIMH BBIXO4A
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Tabauria B. 30Tabauria. PerucTpsb! gasg XpaHeHUS

azpec THII HaspanHe dyHKIHOHAA IpHMeYaHHe o KOHTPOAB Hoctyn
P nepeMeHHOH y P YMOAYaHHIO 3HaAYEeHHH Ty
3HaA4YEeHUS:
0 - FRQ_Out Min /
2
Tun cocrogHud 1 - FRQ Out_Max *
81 uintl6_t FRQ _Out_ERR Type BBIXOJA IIPU 2 1 0..2 1
orubxe 2 - 3aMOpO3Ka
TIOCAEIHETO
3Ha4YEeHUA
FRQ _Out Var
MAHHMAADHAA | ooorconcno ionan
82..83 | swFloat FRQ_Out_Min wqacrota YFOLLL 1000 10..15000 1
MHHHMYMY LIKAABI
BBIXOZA
(T)
T
84..85 swFloat FRQ Out_Max s gacToTa YFOTIL 10000 10..15000 1
MaKCHMYMY IITKAABI
BBIXOZIA
(Cwy)
3HaYeHUe
86..87 swFloat FRQ Out_Min_Var HOADB IIKAABL FRQ_Out_Var 0 - 1
cooTBeTcTByMOIIEe O
IIIKaABI
3HaYeHUE
88.89 | swFloat | FRQ Out Max Var MaKCHMyM FRQ_Out_Var 1000 - 1
IIKAABI COOTBETCTBYIOIIIEE
MaKCHMyMY IIKAABI
BEIGOD THUI JAHHBIX 0 (maccoBblit
90 uintl6_t FRQ Out Var_Name rnepeMeHHOH A - 1
Out_Vars_type pacxon)
IIASI BBIXOZA
B PEKUME IMYASIIIHN
91..92 swFloat FRQ Out Emulate V 3HaueHUe OAd UCIIOAB3yETCH 0 B 1
al SMYASITAHN BMECTO
FRQ Out Var
0 - uer.
1 - 1 HOBOE Ha 1
BEAMYHHA
eMII(pbrupoBaH crapoe
93 uintl6_t FRQ_Out_Dempfer A 2 - 1 HoBoOEe Ha 2 0..65535 1
Hd BBIXOIHOTIO
CHIHAAA cTapbIX
2 - 1 HOBOE Ha 3
CTaphIX U T.A.
ITepekaroueHue 0 - 9acTOTHBIA
94 uint16_t | FRQ Impuls Out EN | 2CTOTHOTO BEIXOX 0 0..1 1
BBIXOZIA B 1 - UMIIyABCHBIH
HMITyABCHBIH BBIXOT
. JAVNS
95 uintl16_t FRQ?Imp;:l:ﬁOutht TEeABHOCTH B MHKPOCEKYHAaX 100 1..65535 1
HMIIyABCA
FRQ Impuls Out T Tun 0 - MaccoBBIH B T
96 uint16_t —-mputs Cut_1y H3MepeHust JCOBBIE B I 0 1..0 1
pe 1 - OOBEMHEIH B MA.
pacxona
Omnpeneader, KakKoH
06béM / Bec
COOTBETCTBYET
OMHOMY UMIIYABCY.
FRQ_Impuls Out K_ Ilena neaeHusa Brruucagerca Kak
97..98 swFloat Mul HMIIyAbCa FRQ Impuls Out K 1 1
_Mul* 1 MAuUAUT, B
3aBHCHUMOCTH OT
FRQ Impuls Out_ T
ype
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ITIpumeuarnue: YacmomHulii 86LxX00 He HYscO0aemcsi 8 Kkanubpoexe!

AATOPHTM HACTPOHKH BBIXOZA

BriObupaeTca THO BbIXOAA (JYACTOTHBIA [/ HMIIYABCHBIH) B II€PEMEHHOU
FRQ_Impuls_Out_EN

Ecam BbIXOA YaCTOTHBIM - BBIOMpPaeTCs MUHUMAaAbHAd W MaKCHMaAbHAas 4acTOTBI
Beixoga B FRQ_Out_Min u FRQ_Out_Max

Brioupaerca BeiBoguMmad nepeMeHHass FRQ_Out_Var_Name

YcranaBauBaeTCsd  BBIBOAUMBIM  auamna3oH nepemeHHod. FRQ_Out_Min_Var
coorBeTcTByeT O mikaapl, FRQ_Out_Max_Var cooTBETCTBYET MAKCHUMYMYy IIIKAABI.

BriOupaeTca THI cocTosHHsS BbIXoma mnpu ommbke B FRQ_Out ERR_Type
yCcTaHaBAMBaETCS BEAHMUYMHA AeMIIPpUpPOBaHUdA 4dacToTHoro Bbixonma B FRQ_Out_Dempfer
€CAM BBIXOJl HMIYABCHBIH - BBIOUpPaeM THUII HMIIYABCHOT'O BBIXOZA: MAacCCOBBIH HAHU
obbemubI B FRQ_Impuls_Out_Type

Brioupaem 11ieHy meaeHus umnyabca B FRQ_Impuls_Out_K_Mul

YcranaBAUBaeM OAUTEABHOCTb uMnyabca B FRQ_Impuls_Out_Width

Buumanue!!! IleHa ZeAeHHS ZOAXKHA OBITH TaKoOH, YTO OBI MaKCHMaAbHAas

JacToTa CA€JOBaHHA HMIIYABCOB He nmpeBbiniasa 1000 pa3 B cexyHAy.

Pexxum OIMYAAILHH BbIXOAa

Pexkxum smyadanuu BbeIxofa paboTaeT Kak AT YACTOTHOTO TaK U A UMITYABCHOTO
BBIXOZA.

[aga mepexoma B PeXUM SMYyASIIMU HeobOxonmmo 3anucath 40 B IHepeMeHHYIO
RunCMD B peructpe XpaHeHHUs II0 aapecy 1

BammcaTe 3HaYeHHE IepefaBaeMoe BMECTO pabodeidl MepeMeHHOM B PETHCTP
FRQ_Out_Emulate_Val

[ag BBIXOA M3 peEXUMa SMYAIIMH HeobOxomumo 3amucatb 40 B IIEpeMEHHYIO

RunCMD B peructpe XpaHeHUs II0 afgpecy 1
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HacTpoiKa H yIpaBA€HHE TOKOBOH meTAeH 2

Tabauria B. 31 - Peructpbl gag 9yTeHUs

Ha3BaHHE
azmpec THI . dyHRIHOHAA npHMeYaHHe
nmepeMeHHOH

1 ycraHaBauBaeTcs B
bitO - nepemeHHas BHe rpaHUIl AHAaIIa3oHa
HUXKE HUKHETO
) Loop2 Out_Sta | Craryc TokoBoii | bitl - mepemeHHas BHe TpaHUIl AHAIa30HA
51 uintl6_t
tus IIETAH 2 BBIIIIE BEPXHETO
bit2 - omr6ka paborer npubopa

bit3 - pexxuM sMyAdaIIE BhIXOOA

bit4 - pexxuM KaanOpPOBKU

Tabauiia B. 32 - PerucTpsl aas XpaHeHUs

Ha3BaHHE o KOHTPOAB
azpec THI . dyHKIHOHAA IpHMeYaHHe . HocTyn
IHepeMeHHOH YMOAYaHHIO 3Ha4YeHHH
3HadeHre TOKa IIPH KaaubpoBouHoe
99..100 swFloat Loop2 I 500 - - 2
500 egunuiiax DAC 3HayeHue B MA
3HadeHUe TOKa IIPU
KaaubpoBouHoe
101..102 swFloat Loop2 I 2000 2000 eguHHIIAX - - 2
3Ha4YeHUe B MA
DAC
3HadyeHHe TOKa IIpHU
KaaubpoBouHoe
103..104 swFloat Loop2 I 3500 3500 eguHMIIAX - - 2
3HaYeHUe B MA
DAC
3Ha4YEeHHEe
Loop2_ Out_Mi Loop2 Out Var
105..106 swFloat HOAB IIIKAABI 0 - 1
n_Var COOTBETCTBYIOILIEE
0 mIKaAbI
3Ha4YeHUe
Loop2 Out Var
Loop2 Out M
107..108 swFloat MaKCHUMYM IIKaABI COOTBETCTBYIOIIIEE 1000 - 1
ax_Var
MaKCHUMyMY
IIIKAABI
B pexXuMe
SMYAALIANA
Loop2 Out E 3HaueHue aaa
109..110 swFloat HCIIOAB3yETCH 0 - 1
mulate_Val IMYAAITHN
BMECTO
Loop2 Out _Var
3HAYEHUS:
0 - 3,5mA
1-21,5mA
Loop2 Out E Tun cocrogHus
111 uintl6_t 2 - 3aMOpO3Ka 1 0..2 1
RR _Type BBIXO/Ia IIPU OLIUOKeE
ITOCAEIHETO
3HaYEHUS
Loop2 Out Var
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Loop2 Out Va | BbIOOp IIepeMeHHOH THUII JaHHBIX 0 (maccoBslit
112 uintl6_t - 1

r_Name JIAST BBIXO4A Out_Vars_type pacxon)
0 - Her.
1 - 1 HOBOE Ha 1
BEAHUYHHA crapoe
Loop2_ Out De
113 uint16_t AeMII(OHPOBaHHUS 2 - 1 HOBOE Ha 2 0 0..65535 1
mpfer
BBIXO/IHOT'O CUTHaAa CTapbIX
2 - 1 HOBOE Ha 3

CTaphIX U T.A.

KaAuOpoBKa TOKOBOH ImEeTAH 2

[as kaanboABKU TOKOBOM MeTAU 2, mepeBOAsT BbIXOH B pexkuM Bbragadu DAC 500
en. 3amuckio uncaa S0 B peructp xpaHeHus RunCMD B perucrop Loop2_I_500
3aITUChIBAETCS U3MEPEHHOE 3HAUYEeHHE TOKa B MA.

Hansee BbIxoa nepeBoadaT B pexkuM Bblgauu DAC 2000 ex. 3amumceio yucaa 51 B
peructp xpaHeHua RunCMD B perucrop Loop2_1 2000 3amnuceiBaeTcs H3MEPEHHOE
3Ha4Ye€HUE TOKa B MA.

TokoBbIH BbIx0 2 B nepeBoAaT pexkuM Bblgadu DAC 3500 en. 3anuckio yucaa 53 B
peructp xpaHeHua RunCMD B perucrop Loop2_1 3500 3amnuceiBaeTcss H3MEPEHHOE
3Ha4Y€HUE TOKa B MA.

Brixonm u3 pexxmma KaAUOPOBKHU MPOU3BOMHUTCH 3aMlUCBI0 YHcAA S3 B PETUCTP
xpaneHudgd RunCMD

[ada TpUMeHEHHs HOBBIX KaAMOPOBOYHBIX [JAHHBIX HEOOXOAMMO 3aIlyCTUTh
Ipolenypy nepecdera KodaUIIMEHTOB 3alIUChI0 Yyncaa 24 B peructp xpaHenud RunCMD

HUAHM TIEpe3arpy3uThb Ipuoop.

AATOPHTM HACTPOHKH BBIXOZA
Bribupaercda BriBomuMas riepeMernHasa Loop2_Out_Var_Name
YcraHaBAuMBaeTCd BBIBOAUMBINM auamna3oH IiepeMeHHoM. Loop2_Out_Min_Var
coorBeTcTBYyeT O mkaabl, Loop2_Out_Max_Var cooTBETCTBYET MAaKCHUMyMy IIIKAABI.
BriOupaerca THO cocTogHUA BbIxoga npu ommbre B Loop2_Out ERR_Type

yCTaHaBAMBaETCS BEeAMYHHA AeMII(PUPOBaHUA TOKOBOro Bbixona B Loop2_Out_Dempfer
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PexxHM 5MYyASIIITHH BbIXOZAA
[asa miepexoma B PEXRUM OSMYASIIIMH HEOOXOAMMO 3anucath 54 B II€PEMEHHYIO
RunCMD B perucrpe XpaHeHHd 110 aapecy 1
BanucaThk 3HAYEHHE IIepegaBaeMoe BMecTOo pabodeill mepeMeHHOM B PETHuCTP
Loop2_Out_Emulate_Val
[las BBIXOZA W3 pEXUMa OSMYAIIHUHU HEOOXOAWMO 3allucaTh 55 B IMEePEeMEeHHYIO

RunCMD B perucrpe XxpaHeHHUs 110 agpecy 1
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