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BBEJIEHUE

HacTosuwee pykoBOoACTBO MO 3KCMAAyaTauuM M NacnopT ABAAKOTCA AOKYMEHTOM, YAOCTOBEPALMM
OCHOBHblE MapamMeTpbl U TEXHUYECKME XapaKTEPUCTMKM rasoaHanmsatopa moandukaumm MKr-4 /X-C
(ncnonHenune MKr-4 /1-C-CO-2A, MKr-4 /1-C-CO-4P-2A).

HacTosAlee pyKoBOACTBO NO 3KCM/yaTaLMKM M NACNOPT NO3BONAOT 03HAKOMUTBLCA C YCTPOMUCTBOM
M NpuHUMNom paboTbl razoaHannsatopa moandukauumn MKr-4 /X-C (ncnonHenue MKr-4 /1-C-CO-2A,
MKr-4 /1-C-CO-4P-2A) u ycTaHaBAMBAlOT nNpaBuAa ero 3KcnayaTauuu, cobaogeHue KOTopbixX
obecneumBaeT noagepKaHue ero B NOCTOAHHOM rOTOBHOCTU K paborTe.

[a30aHanM3aTop BbiNycKkaeTca cornacHo TY 4215-004-70203816-2015.

B KOHCTPYKUMIO, BHEWHUA BWUA, ISNEKTPUYECKME CXemMbl W nporpammHoe obecneyeHue
rasoaHanmsatopa MoryT OblTb BHeCeHbl M3MeHeHuMA 6e3 npeaBapuUTe/NIbHOTO YBEAOMJ/IEHUA, He
yxygLatoume ero MeTponormyeckne n TeXHMYeCKne XapakTepuCcTuKN.

MpaBa Ha TOMO/IOTUIO BCEX MEYaTHbIX NAaT, CXeEMHble peLleHnsa, NnporpammHoe obecneveHune u
KOHCTPYKTUMBHOE WCMNONHEHWE NpuHaanexkaT wusrotosutento — AO “SKCUC”. KonuposaHue w
NCNO/NIb30BaHMeE — TONIbKO C pa3peLleHnsa N3roTosBuTens.

B cnyvae nepepnaum rasoaHanusatopa Ha gpyroe npeanpuatve UAM B Apyroe nogpasgeneHue
ONA dKCnAyaTauum MAW pemMOHTa, HacToAllee PYKOBOACTBO MO 3KCNayaTauuu M nacnopt nognexar
nepegayve BMecCTe C ra3oaHasiM3aToOpoOM.

MNoBepkKa ocywectenaetca no MIM-242-1930-2015 "Ma3o0aHann3atopbl KNCAOPOAA U OKCMAA
yrnepoga MNKr-4 moanoukaunii NMKr-4 B, NKr-4 H, NKr-4 / X. Metoanka nosepku", paspabotaHHbIM U
yTBepXAeHHbIMm TUM CU OT'YN "BHUUM nm O.U. MeHaeneeBa" «22» utona 2015 .

NHTepBan mexay noBepKkamu — OAUH rog,.
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1 HA3HAYEHME U3JE/IUA

1.1 TrasoaHanusaTopbl MKr-4 /X-C-CO npegHa3HayeHbl 418 HENPEPbLIBHOO (KPYr/1I0CYyTOYHOM0) M3MEPEHMUS,
perncTpaumm n peryanpoBaHma MacCoBOM KOHLEHTPaLLMKN OKCuaa yrnepoaa.

1.2 Mpubop MOMKET NPUMEHATLCA B PA3/IMYHbBIX OTPACAAX NMPOMbILWAEHHOCTU, MEAULNHE, SHEPTETUKE U
HayYHbIX UCCNef0BaHUAX.

2 TEXHUYECKHUE XAPAKTEPUCTHUKHU U3AEJIUA U YC/IOBUA IKCIIJIYATALLTUU
TexHMYecKkne xapakTepucTuKM npmbopa npmeeseHsl B Tabanue 2.1.

Tabnauya 2.1

HanmeHoBaHWe napameTpa, eANHULbl U3MEPEHUA 3HauyeHune
[JnanasoHbl M3MepeHUA MaCcCOBOM KOHUEHTPauMM OKCcMpa Yrnepopga,
mr/m3 ot 0 go 500
Mpepen OCHOBHOM A0MYCKAaeMOW OCHOBHOW MOrPEeHOCTU U3MepeHua
MaCCOBOW KOHLIEHTPaLMKM oKkcuaa yrnepoaa npu temnepatype 20 °C:
Ot 0 g0 20 +4 mr/m3
cB. 20 oo 500 + 20 % OTH.
Mpeaen aonyckaemomn AONOJIHUTENIbHOW NOTrPELIHOCTH cMm. Tabnuuy 2.3
Mpeaenbl 4oNycKaemMon Bapuaumm BbIXO4HOMO CMrHaNa rasoaHannsaTtopa, 0,5
B AON15X OT NpeAenoB A0MNyCKaeMoi OCHOBHOM abcotoTHOM NOrpeLHoCTH
Mpepen oonyckaemoro U3MeHeHMA BbIXOLHOrO CMrHasa CTalMOHAPHOro
rasoaHanusatopa B TeyeHue 24 4 HenpepbiBHOW paboTbl, B A0NAX OT 0,5
npegena fONYyCKaeMol OCHOBHOM NOrPeLHOCTH
HommMHanbHOe BpemMs yCTaHOBIEHWUA NOKa3aHWUM Toouom, C, HE BONEE 30
PekomeHayembli pacxon rasa B npeobpasoBatenax € MNPOTOYHOM o1 0,1 10 0,5
Kamepown, N/MUH
Bpemsa nporpesa razoaHanunsatopa, MuH, He bonee 5
KonnyectBo To4EK aBTOMATUYECKOWN CTaTUCTUKM 30000
HanpsaxeHue nutaHna 220+22 B, 50+1 Iy,
MoTpebnaemas ra3oaHaM3aTOPOM MOLLHOCTb, BT, He 6onee 30
OnvHa Kabena ona noAkntoMeHUA U3MeEPUTENbHOrO NpeobpasoBaTens K 1000
namepuTenbHomy 610Ky, M, He bonee
NHTepdelic cBA3M C KOMMNbIOTEPOM RS-232, USB, RS-485 nnu

Ethernet 100BASE-TX
Harpy3o4Has cnocobHocTb pene 7Anpn220B
ToKoBbIN BbIXOA,:
[Anana3oH nsmeHeHUA BbIXOAHOIO TOKa, MA 4..20,0..5;0..20
ANCKPETHOCTb MU3MEHEHMSA BbIXOAHOIO TOKa, MKA 19.5;4.9; 19.5
MaKcrumanbHOe conpoTmMBaeHNE Harpyskn, Om 300; 1000; 300
Macca razoaHanmsaTopa, Kr, He bosiee 1,5
fabapuTHble pa3mepbl rasoaHann3aTopa C y4eToM NPUCOeANHEHHbIX
pa3bemMoB, MM, He bonee 150x255x235
Macca nsmeputenbHoro npeobpasoBatens, Kr, He bonee 0,5
FabapuTHble pa3mepbl M3MepUTeNbHbIX MpeobpasoBaTenen, MM, He 210x40x100
bonee
CpeaHAs HapaboTKa Ha OTKa3 rasoaHanM3aTopa, 4 15000
CpefHuit cpok cny»Kbbl, NeT, He meHee 5
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Tabnauya 2.2
HaumeHoBaHue napameTpa, eguHULbl USMEpPeHUs 3HaueHue
Paboune ycnosua npumeHeHUa 610Ka nsmepeHums
- Temnepartypa Bo3ayxa, °C oT-20p480+40
- OTHOCUTENbHAA BNAAXKHOCTb, % ot 10 go 95
(6e3 KonaeHcauuu Biaru)
- aTMochepHoe aasneHme, Kla ot 84 no 106,7

BHMMAHMUE !!!

CoaeprKaHue MexaHUYeCKUX U arpeccUBHbIX MPUMECEN B OKPYHKatOLLEN N KOHTPO/IMPYEMOW cpeae
(xnopa, cepbl, ammmaka, pochopa, MblllbsAKa, CYPbMbl U UX COEANHEHUI), OTPABAKOLMX 3/IEMEHTbI
[AT4YMKa, HEe AOJIKHO MNpeBbIWaTh NpeaeibHO AONYCKaeMbiX KOHUEHTpaumin cornacHo FOCT 12.1.005-88.

Tabauya 2.3
Mpeaensl 4ONYCKaemMol JONONHUTEIbHOM NOrpeLwHocTH *

Onpepenaembii rasoaHanMsaTopa OT U3MEeHeHuA

KOMMOHEHT OTHOCUTENbHOWM
(M3mepuTENbHDIN Temnepartypbl, OaBneHus, B/IAYKHOCTU B AManasoHe

KaHan) Ha Kaxgble 10 °C Ha Kaxkable 3,3 Kla pabounx ycnosui
aKcnayaTauumm

Okcunp yrnepopa 0,5 0,2 0,5

norpewHocCTn.

MpumeyaHue - * - OTHOCUTENBHO YCI0BUIA, MPU KOTOPbIX NPOBOAMAOCH ONpeaeieHne OCHOBHOM
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3 YCTPOWMCTBO U IIPUHLIUII PABOTEI

3.1 YcrpoiictBo npubopa
Mpubop coctonT M3 610Ka M3MepeHUa U NepBuYHOro npeobpasoBaTtena, coegmuHAeMoro ¢ 6aokom
N3MepeHna yanmHntTenoHbiMm kabenem aanHon go 1000 meTtpos.

3.2 Bbnok usmepeHus

3.2.1 KoHcTpyKuua 6noka
BNoK M3mepeHuns n3rotaBaMBaeTCA B N/1aCTMacCOBOM KOpMyce B HAaCTO/IbHOM BapuaHTe. Ha nnueson
naHenn 6/70Ka pPacnoJioXKeHbl 3J/IEMEHTbl YyNpaBiAeHMA WU UMHAMKauMW. Ha 3agHeirt naHenm
pacnonarakTca pasbembl ANA NOAKAOYEHUA Npeobpa3oBaTens, pasbembl BbIXOAOB YeTbipex pene
(Tonbko ans MKr-4/1-C-CO-4P-2A), pasbembl ABYX TOKOBbIX BbIXOA0B, pasbeémbl MHTepdelicoB RS-
232, USB, RS-485 / Ethernet, B 3aBUCMMOCTM OT UCNOTHEHUSA, AepKaTeNb NPeaoXpaHUTens.

3.2.2 Nnuyesan naHenb
BHewHWI" BUA nMUeBO NaHenun, cm PucyHok 3.1.
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PucyHok 3.1 Bug nepeaHei naHenun ra3oaHam3aTopa CBepXy BHU3 UCMOHEHME:
MKr-4/1-C-CO-2A, NKr-4/1-C-CO-4P-2A
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1 KHonka/ UHgukaTop "CeTb" 7 KHonka

2 NHpuKaTop “Pexxum” .

8 KHonka |2oop

’

3 UHpuKkaTop “KoHueHTpauus’
9 NHankaTtop “Mapametp”

4 Mpynna ceeToamonos “EaMHULDI

KOHL,eHTpauun” 10 l'pynna ceetoamnonos “Bbixoabl”
5 KHonka Q 11 I'pynna ceetoamonos “KaHanbl ynpasneHua”
6 KHonka V

KHonka/CBetoamon “CeTb” wucnonb3yeTcA AN  BKAOYEHUA/BbIKAOYEeHUA npubopa u  AnAa
OTOOpPaXKEeHUs BKAOYEHHOTO COCTOAHMA Nnpmbopa.

NHaukaTop “ PeXXum ” cnyKut ana oTobparkeHusa peKMmoB U MEHIO HAaCTPOEK.

NHankaTop “KoHUeHTpaumua” cnyKut gns otobparkeHns 3Ha4eHMN KOHLEHTPaLUMM OKCKAA yriepoaa
B PEXMME M3MEPEHUs, a TaKKe ANa oTobpaxeHus uMPPOBOro 3HaYeHWA napameTpa MNpuU ero
YCTaHOBKe (M3MeHeHuu).

lpynna ceBeToanonoB “EAMHMUDbLI KOHUEHTpauuu” o603HayaeT Tun eauHUL, oTobparkeHus
KOHLEHTPaLUMn, KOTOopPble BbIBOAATCA HAa MHAMKATOP.

KHomnKku Q (“YBenuuenune”) n V (“YmeHbLueHMe”) ncnonb3ytoTca s nepemeLLeHma no MeHto

n ans sbibopa onumin paboTbl Npnbopa; NsMmeHeHnsa UMdPOBOro 3Ha4YEHNA Kakoro-Mbo napameTpa
npw ero ycTaHoBKe.

KHonka MCNONb3YeTCA ANA NepeMELLEHUA NO MEHI0 U Ans Bbibopa onumii paboTbl npubopa.

KHonka ncnonb3yeTca gna UMKANYeCKoro UsmeHeHnAa eanHnL, 0To6pa>Keva KOHUEHTpauunn.

Mpyn 3TOM TeKywasa eauvHWUA NOACBEYMBAETCA COOTBETCTBYIOWMM CBETOAMOAOM W3 TPynMbl
"EAUHNLbI KOHUEHTPauun".

Onsa NKr-4/1-c-CO-4P-2A.

lpynna cBeToAMO[0B — MHAMKATOPOB NMHMIA ynpasneHua “Bbixogbl” cnyKuUT anAa otobpakeHus
PEXMMOB YNPaBAEHNA BHELUHUMM YCTPOMCTBAMM, U CUTHANIM3UPYIOT O BK/IKOYEHUM COOTBETCTBYHOLLMX
BbIXOAHbIX YCTPOWCTB.

NHuaukaTtop “MapameTp” cayKuUT AnA oTOOparKeHUsA COCTOAHUA KaHa/I0B yrpaBaeHus.
lpynna ceetoamnonos “KaHanbl ynpasneHuna” o603HavyaeT COOTBETCTBYHOLIMIA KaHa/ yrpaB/ieHus,
COCTOAHME KOTOPOro BbIBOAUTCA Ha MHAMKATOP.

3apgHAA naHenb
BHewHWI1 BUA 3aaHeN naHenun, cMm pucyHkum 3.2, 3.3

0.5A ~220B,50My

KAHAI 1

Ethernet I USB | RS - 232 1
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PucyHok 3.2 Bua 3agHein naHenu npubopa MKr-4 /1-C-CO-2A.
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PucyHok 3.3 Bug 3aaHei naHenun npubopa MKr-4 /1-C-CO-4P-2A
1 Pa3bem npeobpasoBatennb
2 Pa3bem RS485/Ethernet
3 Pa3bem USB
4 Pasvem “RS232”

5 ToKoBbI BbIXOA,
6 CeTeBoOM WHYp

7 CeTeBOM NpenoxpaHUTENDb
8 Bbixoapl pene

Pasbem “Mpeobpasosatenb” NnpeaHa3HayeH 414 NOAKAOYEHNA NpeobpasoBaTtens K npubopy. CBA3b

npubopa c npeobpasoBaTenem ocylwecrTsaserca no nHtepoeiicy RS-485. LijokoneBKka pa3bema, cm
PucyHok 3.4
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1 2

PucyHOK 3.4 Pa3bem NOAKAOYEHUA U3MEPUTENBHOIO NpeobpasosaTtens
1- curHan “A” 3 - 06wt npoBsoA
2 - curHan “B” 4-+128B

Pasbem “RS232” npeaHasHayeH Aas NoAKNOMeHUA npubopa no nHtepdency RS232 K KomnbloTepy
WKW MHOMY KOHTpoAnepy. LlokonesKa pasbema, cm PucyHok 3.5.

5
\ /
/ |\
6 8 9
PucyHok 3.5 Pasbem noakatoveHma npubopa K Komnbtotepy no RS232
2 — curHan RD aMHumn RS232
3 — curHan TD anHnm RS232

5 — obwwit (3emna) RS232
1,4,6,7,8,9— He ncnonbsylTcA

1 234
|| ]

f

7

Pasbem “USB” npepgHa3sHayeH gna noakntodeHua npmbopa no mHtepdency USB KomnbroTepy mMan
MHOMY KOHTpoAnepy. Llokoneska pasbema, cm PUCYHOK 3.6.

USB

2 1

\ q
,{U

3 —— 4

PucyHoK 3.6 Pazbem USB (po3eTka «B»)
1 - nutanue (+5B) 3 — anHua D+
2 — NHKA D- 4 — obwuii (3emnsn)

Pasbem “RS485” npepHasHayeH AnAa nogkatoyveHua npubopa B ceTb no uHTepdeicy RS-485.
LlokoneBKa pasbema, ctm PucyHok 3.7.
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RS - 485

A|B|J_
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1 2 3

PucyHok 3.7 Bug, pasbema RS-485
1 - CurHan A nmHum RS485
2 — CurHan B amHun RS485
3 — 06wuii (3emnn) RS485

MoAKNYaTb Harpysky Ha BbIXOA4Hble pPas3beMbl pesne c/edyeT, PYKOBOACTBYACb CXEMOM:

npuBeAeHHOM Ha pUCyHKe 3.8.
| | @
R T

A 053 \ & : K Harpyske

pene

—

PucyHok 3.8 MogKkntoveHne Harpyskm K Bbixo4y ynpaBaeHuA

LloKoneBKa pa3bema TOKOBOro Bbixoaa, cm PUCYyHOK 3.9.

.It.@:l

o ©
L

1 2
PucyHoK 3.9 Pazbem TOKOBOTO BbIXo4a
1 — TOKOBbIV cUTHAN
2 — obwunii (3emns)

3.2.4  NpwuHuun pabotbl
UHAauKaumua nsmepeHum
N3meputenbHbii 610K CYUTbIBAaET MHPOPMALMIO N3 Npeobpa3oBaTens — KOHLEHTPALMIO OKcuaa
yrnepoga W WHAWLMPYET €€ Ha WHAWKATopax Auueson naHenn. CBA3b C M3MEPUTENbHbIM
npeobpasosaTenem Begetrca no uudpposomy wuHTepdericy RS-485 Ha ckopoctm 9600 6ut/c.
NHTepBan onpoca npeobpasoBaTens COCTaBAsSET OKOMIO OAHOM CeKyHAabl. B 3aBucumoctn ot
BbIOPAHHbIX €ANHUL, MHOAMKALMWU OCYLLEeCTBASIET NepecyeT M3 OCHOBHbIX eAMHUL, U3MEePEHUs U3

mr/m3 B ppm.

Peructpauua nusmepeHuii

Mpy HeobX04MMOCTM UCNONb30BaTbL B NPUbope GYHKUMIO perncTpaTopa cneayeTt npuobpeTtaTb ero
B KOMMJEKTE C NporpaMmHbIM obecneyeHMem pAns KomnbloTepa. [aHHble, MONy4YeHHble OT
n3mepuTenbHoro npeobpasoBaTtenia, 3anMCbiBalOTCA B 3HEProHe3aBUCUMMYKO NamsaTb 610Ka ¢
onpeaeneHHbIm nepnogom. Hactolika nepnoaa, CYUTbIBaHME U MPOCMOTP AaHHbIX OCYLLECTBAAETCS
C NOMOLLLbIO MPOrpamMmmMHoOro obecneyeHus.

10
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NHTepdeiicbl cBA3MU

C nomouwpto UMbPOBbIX UHTEPPENCOB M3 Npubopa MOryT ObiTb CYUMTAHbI TEKylMe 3HAYEHWUA
N3MepEHUA, HAKOMIEHHblE AAHHbIE U3MEPEHWUIN, MU3MEHEHbI HAaCTPOMKKN Npubopa. N3meputenbHbl
610K MOXKeT paboTaTb C KOMMNbIOTEPOM WAW MHbIMW KOHTPOA/EepaMu Mo TpeM LMbpOBbIM
nHTepdencam: RS-232, USB, RS-485/Ethernet, B 3aBMCMMOCTM OT uMcnonHeHua. [lonyckaetcs
nogkntoveHme n pabota 610Kka no Bcem MHTepdeincam ogHoBpemeHHO. CKOpocTb obmeHa no
nHTepdericam RS-232 n RS-485 HacTpamBaeTcsa nosib3oBatenem B npegenax ot 1200 go 115200
6uT/c. USB nHTepdeiic nogaepxusaet ctaHAapT 2.0, ckopocTb o6meHa no ctaHaapty Full-Speed. Mpu
paboTe ¢ KomnbtoTepom npubop onpegensetca Kak HID-ycTpolicTBO M € onepauMOHHbIMM
cuctemamm Windows XP 1 Windows Vista He TpebyeT yCTaHOBKM A0ONONHUTE/IbHbIX APafiBEepOB.

Pa6oTa BbIXO4HbIX YCTPOCTB

N3meputenbHbIn 610K B KaYecTBe BbIXOAHbIX YCTPOMCTB MOXKET UCMO/b30BaTb YeTbipe pene u Aga
TOKOBbIX BbIXOZa. TOKOBble BbIXOAbl MOryT ObiTb HACTPOEHbl MNosab3oBaTenem ana pabotol B
CTaHAAPTHbIX AnanasoHax: 0..5 mA, 0...20 mA, 4...20 mA. PaboTa BbIXOZHbIX YCTPOMCTB ONpeaenseTcs
HaCTPOMKaMWM KaHanoB ynpaBieHuA. KarKaoe BbIXOAHOE YCTPOMCTBO pesie UM TOKOBbIA BbIXOA,
KECTKO CBA3aHO C KaHa/JIoM YNpaBiAeHWs — BbIXOAHOE YCTPOMCTBO 1 ynpaBndeTcA KaHaiom
ynpasneHus 1; BbIxogHOE YCTPOMCTBO 2 YNPaBAAETCA KaHA/IOM ynpaBaeHus 2 u 1.4, Mpu sTom KaHan
ynpaBaeHns MoeT ObiTb HAcTpoeH Ha cobbiTMA U M3MepseMblt napameTtp ntboro KaHana
namepenusn. KaHanbl ynpasneHua ¢ 1 no 4 — 3aBA3aHbl Ha pene, KaHanbl 5 M 6 — Ha TOKOBbIE BbIXOAbI.
PaboTa KaHasa ynpaB/iieHUss MOXKET ObiTb HACTPOEHA OAHUM U3 CeAYHOLMX CNOCOBOB: B8bIK/IOYEHO,
a02uYecKuli cuzHanuzamop, cmabuausayus ¢ caucmepe3ucom (MosbKo 0418 pese), AuHeliHbil 8bIx00
(monbko 049 MoKosbix 8bix0008). Mpn Bbibope NOTMKN cmabuau3ayus ¢ 2ucmepe3ucom (mosbKo
0717 pese), ra30aHaN3aTOP MOKET CTabuansmnpoBaTb 3afaHHbIA NapameTp no GUKCUPOBAHHOMY
3Ha4YeHuto, NMBO NO 3HAYEHUID, MEHAOLLEMYCA BO BPEMEHM No nporpamme (noapobHee OwubKal
MCTOUYHMK CCbINKK He HaitaeH.).

JloauyeckKuii cuzHanuzamop

B pexknme paboTbl NOrMUYECKOro CUrHaM3aTopa KaHan ynpasaeHua BKAOYaeT/BbIKNHOYAET BbIXOAHOE
YCTPOICTBO MO onpeaenéHHbIM COBbITUAM B KaHanax ynpasaeHus, 419 TOKOBOro BbIXOAa O3HavaeT
MWHUMYM M MAKCMMyM TOKa CoOTBeTCTBeHHO. CobblTMA B KaHanax ynpaBneHua MoryT 6biTb
cnepylolme: HapyweHue HUXHe20 ropoaa, HapyweHue 8epxHez20 nopoaa. Bce paspelwéHHble ana
CUrHanM3aTopa CcobbiTMA NO BCEM KaHa/NamM W3MEPEeHWs JIOTMYECKWU CKAagblBatoTca M obpasyloT
NNOTUYECKYIO GYHKLUMIO MPUBEAEHHYIO HUXKE:

f =HIIle Punl+ BIlle Penl+ HII2 @ Pun2+ BII2 e Pgn2
lpe:

HI11, H2, Bl11, B2 — cobbITUA HapyLLIEHUSA HUXHUX U BEPXHUX NMOPOroB B COOTBETCTBYHOLLMX KaHanax
usmepenus; PHnl, PHn2, Penl, Psn2 — paspelleHne WCNOo/b30BaHUsA CODObITUN HapylleHuA
COOTBETCTBYHOLLMX NOPOTrOB.

Mpumepbl COBLITUIN HapyLEHUA BEPXHUX U HUMKHUX NMOPOroB U UCMO/Ib30BAHUA 3TUX CODObLITUI anA
CUrHaNn3auMmn npueegeHbol Ha pucyHke 3.10, 3.11.
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W3mepaembin Hzmepaembin

napameTp napameTp

YcTaHoBneHHoe 3HavyeHue
BepXHero nopora
YcTaHOBNeHHoe 3HaveHne

/ HUXHero nopora

: Bpemsa Bpems
1
\ CocTofiHMe CocrosHune
| MCNONHUTENbLHOro MCNONMHUTENbLHOIO
1 yCTpOWCTBA ycTponcTBa
I
BKI. | BKML BKA.
BbIKN. BbIKnN. BbIKN. BbIKMN.
Bpems Bpemsa

PucyHok 3.10 CobbiTna: HapyweHua HI (cneea), HapyweHue Bl (cnpasa)

Wamepaembin

napameTp
S . BEPXHWI
1 [ nopor
] I
1 [
I I .
I 1 1 HUKHUA
1 | 1 nopor
1 I 1
1 | 1
T T T
. ! ! Bpems
1 1 1
J : : CocToAHue
: : : MCNONHUTENbLHOIo
| | | YCTPOWUCTBA
Bkn.! ' Bkn. !
BbIKN.
BbIKN. Bpems

PucyHok 3.11 ®dyHkuma suaa f = HMN+BM

Cmabunu3ayus c 2ucmepe3ucom

CTabunusauma M3MepAemoro napameTpa C FMCTEPE3NCOM MPUMEHAETCS B CAy4YasX, Koraa He
TpebyeTca BbICOKAss TOYHOCTb CTabunusmpyemoro napameTtpa, MBO Korda O6BEKT, napameTp
KOTOporo ctabunusupyeTtcs (Hanpumep, KOHUEHTPaLMA), UMeeT masioe Bpems MHepuuu. Mpu Bbibope
TMna paboTbl KaHaNa ynpaBieHUs — CTabuansauma ¢ rMcTepesncom, KaHany ynpaBaeHns HasHavyaeTcs
KaHan wusmepeHua (nwoboi), napametp KoToporo 6yaer crabunmsmpoBaTtbeA. Kaxablt KaHan
yrnpaBAeHUs UMeeT NPOorpaMmmy M3MEHEHUA CTabUAN3MPYEMOro napameTpa BO BPEMEHW, NO 3TOM
nporpamme CTabunusnpyemblit NapameTp AMHEWHO M3MEHAETCA MO TOYKaM nporpammebl. MNpumep
paboTbl KaHaNa yNpaB/ieHNs HAaCTPOEHHOTO Ha CTabUAN3auMIO C TMCTEPE3NCOM NPUBEAEH Ha PUCYHKe
3.12.
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U3mepsiembiin
napameTtp

Crabunusmpyemblin B
napameTp BEPXHUMN

1
1
I
I
1
1
i =
1
1
1
1
1
1
1
<
1
[
1
5 ==
x!
=
Y
&
=
=
'
ncrepesunc

nopor

Bpems

CocrosiHue
MCMONHUTENbLHOro
ycTpoWucTBa

BKn. BK”.

bIKI.

BbIKI. BpeMﬂ

PucyHok 3.12 Ctabunmnsauma c ructepesmcom

JlurelinHbili 8bIx00

JINHeNHbIN BbIXOA, UCMOIb3YETCA, KOraa HeobXxo4MMO NONYYUTb BbIXOAHOW TOKOBbIN CUFHAN NPAMO
NPOMNOPLMOHANbHbIA N3MEPAEMbIM 3HAYEHMAM. [101b30BaTEND MOXKET HACTPOUTb IMHENHbIN BbIXOA,
Ha TPM CTaHZapTHbIX AumanasoHa: 0..20mA, 4..20mA, 0..5 mA. CooTBeTcTBMA MaAKCMMyMma U
MUHUMYMA MEXAY TOKOM U U3MePAEMbIX BEMUYMH TaKXKe NPOorpammmnpyroTca nosb3osatenem. Ha
pucyHke 3.13 npuBegeH NpuMep HACTPOMKKM Ha AnanasoH 4...20 mA ¢ rpaHuuamum 0...400.

PucyHok 3.13 /inHeliHbin Bbixog, 4...20 MA ¢ grnanasoHom 0...400

dopmynbl pacyeta BbIXogHOro ToKa I B MA Ana 3a4aHHONO0 MUMHWMMaNbHOro Pmin, 3agaHHOro
MaKCMMaNbHOro Pmax v Tekywero P 3Ha4YeHMA namepAaemoro napameTpa npuseeHbl HMXe:

(P =P min)
= —x16 +4 , anAa sbixogHOro Toka 4...20 MA,
(P max— P min)
(P —Pmin)
= —x 20 , ANA BbIxoAHOro Toka 0...20 MA,
(P max— P min)
(P — P min)

*5 , 4Nna BbIxogHoro Toka 0...5 mA.

- (P max — P min)
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3.3  MepBuuHbIii NnpeobpasoBarennb

3.3.1 KoHcTpyKuma
MepBuYHble Npeobpas3oBaTeNn BbIMYCKAOTCA B LUANMHAPUYECKOM METa/lIMYECKOM Koprnyce, B
KOTOPOM HaxoguTcA neyaTHaa nnata. J[aTtuuMk oKcuaa yrnepoga pacnosiaraetca  BHYTPU
N3MepUTENbHOM KaMepbl, KOTOPas B 3aBUCMMOCTM OT UCNOJIHEHUA MOXKET ObiTb MPOTOYHON UK B
BMAE «MUKpodoHa». McnonHeHna npeobpasoBateneit, cm PucyHok 3.14.

[}
DI4*

Ak ®
) @
oy | | e
o}
5 8
@

226+

, EiE @EE[

PucyHok 3.14 NepBu4yHble npeobpasoBaTenu
NNMY-03, UTIMY-04, HacTeHHOoe KpenaeHue (No NopaaKy c/ieBa Hanpaso)

3.3.2 MpuHumn pabotbl
B KauecTBe 4yBCTBUTENLHOrO 3N1€MeHTa B npeobpasoBaTene MCMNO/b3yeTca 3NEKTPOXMMUYECKUI
CEeHCcop, MPOMNOPUMOHaNbHO npeobpasyrowmnii NnapumanbHoe AaBAeHMEe OKCMAa yrnepoga B TOK.
MuTaHWMe npeobpa3oBaTens OCYLLECTBAAETCA OT M3MEPUTENbHOro 610Ka HanpskeHnem 12 B
NOCTOAHHOTO TOKa. CBA3b C M3MepuTeNbHbIM 610KOM BegeTca no umdposomy nHtepdericy RS-485 Ha
ckopocTtu 9600 6uT/c. UHTepBan onpoca npeobpasoBaTens COCTaBAAET OKOIO O4HOMN CEKYHAbI.
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4 MEPbBI BE3OITIACHOCTH

4.1

4.2

4.3

4.4

4.5

4.6

Mpwnbop BbINONHEH B COOTBETCTBMMU € TpeboBaHMAMM HBe3zonacHocTm no FOCT 12.2.007.0, FOCT
12.2.007.14.

Mo cnocoby 3awWmTbl YeNOBEKA OT MOPAXKEHUA INEKTPUYECKMM TOKOM Npnbop oTHocKTCA K Knaccy
rOCT 12.2.007.0.

Mpu 3KcnayaTaumMm M TEXHUYECKOM 06CnyKuBaHUM Heobxogmmo cobnaogate TpebosaHua [OCT
12.3.019-80, "MpaBuna TexXHMYECKOM 3IKCNAyaTaUMM 3N1EKTPOYCTaHOBOK noTpebutenen"”, "MpasBuna
TEXHUKM 6e30NacHOCTM NPU IKCNyaTaLMm 3NEKTPOYCTaHOBOK NnoTpebutenein”.

Ha oTKpbITbIX KOHTaKTax Kaemm nNprubopa nNpu aKCnayaTaunum MOXKeT NPUCYTCTBOBaTbL HanpsaKeHue 220
B, 50 'u, onacHoe A8 YeNnoBEeYECKOMN HKU3HMU.

Jtobble nogKntoyeHna K npubopy n paboTbl MO ero TEXHUYECKOMY 06CNYKMBAHWUIO NPOU3BOAUTD TO/IbKO
NPY OTKAOYEHHOM NMUTAHUKU NPMBOpPa N OTKAOYEHHBIMW UCMONHUTENBHBIMW YCTPOMUCTBAMM.

K paboTte ¢ npubopom p[onycKaloTcA AnLA, O3HAKOMMBLUMECA C HACTOALWMM PYKOBOACTBOM MO
3KCcnAyaTaumm 1 NacnopTom.

5 INOArOTOBKA IIPUBOPA K HUCII0J/Ib30OBAHUIO

5.1

5.2

5.3

5.4
5.5

MN3Bneub npubop M3 ynakoBouHoM Tapbl. Ecnv npnbop BHeceH B Tensoe NOMELLEHNE U3 XON0LHOrO,
HeobxogMMmo AaTb NPUBOPY NPOrpeTbCca A0 KOMHATHOM TeMNepPaTypbl B TeYeHMe 2-X YacoB.

CoeAMHNTb U3MEPUTESIbHbIN BN0K N NepBUYHbIE NpeobpasoBaTenin coeanHUTENbHbIMU Kabenamu. B
CNy4yae ec/iv aHaAM3npyemasa cpega npeanosiaraet coAepaHne MexaHMYeCcKon Nblan, NapoB Macna
NPUHATL MepPbl MO UX YCTPAHEHMUIO.

Mpu KomnaeKTauum Npnubopa ANCKOM C NPOrpaMMHbIM obecnedeHnem, yCTaHOBUTb €ro Ha KOMMbtOTEP.
Moakntountb npubop K cBobogHomy Ethernet, COM-nopty wam USB-nopty KommbtoTepa
COOTBETCTBYHOLWMMN COeANHUTENbHBbIMWU Kabenamu. Mpu HeobxogmmocTn paboTbl npnbopa no RS-485
MHTepdelicy NoABECTU NMHUIO CBA3U K Kiemmam pasbeéma “RS-485” n coegMHUTL B COOTBETCTBMU .
3.2.30wmnbKa! ICTOYHMK CCbINKMN HE HallaeH.

BKkntounTb rasoaHanmsatop B ceTb 220 B 50 'y, n HaxKaTb KHONKY «CeTb».

Mpu BKAOYEHMM ra30aHaN3aTopa Ha ero sKpaHe nHANLUMpPYyeTca Bepcua BHyTpeHHero MO, cm. PUcyHOK
51

PucyHok 5.1 MHAUKaumna BepcmMn BHYTPEHHETO NPOrpaMmMHoOro obecneyeHmsn

5.6 OCVIJ.I,eCTBJ'IFleTCFl camoTeCcTMpoBaHMe ra3oaHasnm3aTopa B TeyeHue 5 cekyHA. [lpn Hannuum

BHYTPEHHMX HEUCNPaABHOCTEN rasoaHa/nM3aTopa Ha MHAMKATOpe OTobpakaeTcA Homep
HEMCNPABHOCTM M pas3faeTca 3BYKOBOW curHan. Mocne ycnewHoro TecTMpOBaHUA M 3aBeplleHun
3arpyskM Ha WHOMKaTope oOTob6pakaloTca TeKywume 3HayeHua usmepeHuin. PacwmndpoBska
HEeMCcnpaBHOCTEN TECTUPOBAHMA M APYrMX oWNBOK B paboTe rasoaHanM3aTopa npuseneHa B pasaene
7.

5.7 TMMocne ncnonb3oBaHuA rasoaHanin3saTopa BbIKNKOYUTb €ro KHonKoi «CeTb» n OTCOEANHUTDL ceTeBOM

Kabenb oT cetn 220 B 50 'y,

5.8 Ana noaTeeprAeHNA TEXHUYECKUX XapPaKTePUCTUK U3aenusn HeO6XO,£I,I/1MO exxerogHo npomn3sBoanTb

NnoBepKy rasoaHanmsatopa. Metoguka nosepku npusegeHa B MPUJIOXEHUE B HacTtoAawero
nacnopra.

5.9 PekomeHayeTcA eXerogHo MNPOBOAWUTbL CEPBUCHOE 06CNy)KMBaHME ra3oaHasM3atopa Ha

3aBoge-n3rotosutene.
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PEXXUMbI PABOTBI U HACTPOMKH IPUBOPA

O6wue cBegeHus

Mpwn sKkcnayataumMm npubopa ero GpyHKUMOHMPOBAHME OCYLLECTBAAETCA B OAHOM M3 PEXMUMOB:
PABOTA v HACTPOMKA. Mocne BKAIOYEHMA M CaMOAMArHOCTUKM NPUbop NepexoanT B Pexknm
PABOTA. HesaBucumo oOT pexuma paboTbl nNpubop BbINOJAHAET OMNpoC MNepPBUYHOrO
npeobpasoBartens, BeAeT PErncTpaumnto UsSMepeHnii, ocywecTsnaeT obmeH AaHHbIMK No Arbomy mns3
nogaep’kmsaembix UMGPOBLIX MHTepdencos, ynpasBaseT TOKOBbIMM Bbixogamu. Ecnm nocne
CaMOAMarHoCTUKM MAn B npouecce pabotbl npubop uHaMuMpyeT coobuieHue “crit err”
AanbHelwan pabota ¢ Npnbopom HEBO3MOXKHa, U Npubop nognexuTt pemoHTy. Ecam B npouecce
paboTbl npubop mHanumpyet coobueHne “no conf”’ — cnepyeT BepHyTb NPUBOP K 3aBOACKUM
HACTPOMKam, B COOTBETCTBMM C M. 6.3.9.

Pexxum PABOTA

Pexxum “PABOTA” sBNAeTCA OCHOBHbIM 3KCM/yaTaUMOHHbIM pPeXMMOM. B gaHHOM perkunme Ha
nHaMKaTope “KoHueHTpauma” oTobparkaeTca Tekyliee 3HaYeHME KOHUEHTPALMM OKCKAA yrnepoaa
aHanusmpyemoi cpeapl B mr/m3 man ppm. Ha uHaukatope “Pexum” otobparkaerca Tekyuiee
3HauyeHue TemnepaTtypbl (onumoHanbHo). CBeToamoabl “EAMHMUDBI KOoHueHTpauuu” WHANUMPYIOT
TEKyLWMe eaAnHULbl O0TOBpaKeHMA KOHUEHTPALMN. BO3MOXKHbIE BapMaHTbl MHAMKALUKN B pexUMeE
PABEOTA npuBepgeHbl B Tabnmue 6.1

mabauya 6.1

0603HayeHue Aonyctumsle KommeHTapuu
3HayeHus
3HayeHne U3MepeHHOro
0...4000 P
napameTpa KaHa/a KoHLEeHTpauum
O6pbIB NEPBUYHOIO
E - 01/E - 40 pbi Mep
npeobpasoBaTens B KaHane
KAHAT USMEPEHWNA E-02 Bbixoa napameTpa 3@ HUXKHUM
KOHUEHTPALUUN AManasoH nsmepeHma
E-04 Bbixo4 napameTpa 3a BEPXHUIA
AManasoH nsmepeHus
Bbixo4 napameTpa 3a A4ONYCTUMbIN
AVanasoH nsmepeHus
3HayveHWe napameTpa
ery/iMpoBaHuMA KaHana B
-999...9999 PETYAD
perkume peryampoBaHua
rmcrepesncom
KAHAJ oFF YnpassieHne BbIKNOYEHO
YIMPABJEHUA
(pene) Lo9c Jlornyeckoe ynpasneHue
Mporpamma ynpasneHus
StOP porpamma ynp
OCTaHOB/IEeHA
hAnd PyuHo
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3HayeHMe napameTpa
perynnpoBaHus KaHana B
peXxume perysmpoBaHua

ynpaBneHme BbIK/TIOYEHO

Jlornyeckoe ynpasneHue

Mporpamma ynpasneHua
OCTaHOB/IEHA

JInHeHbIN BbIXOA,

-999...9999
oFF
KAHAN
YMPAB/EHVA Lo9c
(ToKoBbIl BbIXOA)
StOP
Li nE
hAnd

Py4uHo

6.2.1 MepeknloyeHne eAUHUL, USMEPEHUA U BXOA, B pexxum HACTPOMKA

6.2.2

MepeKkntoyeHne Mexay eguHULAMW WU3MEpPEeHMA NPOU3BOAMUTCA KHOMKOM . Mpn 3tom

Bbl6paHHaﬂ eanHnUa MnamepeHnAa noacsevymBaeTcA COOTBETCTBYHOWLMM CBETOAMOLOOM. Harkatune

KHOMKM B TeUEHMe 2 ceKyHZ, nepeBoauT npubop B pexxum HACTPOMKA — nogpexknm HacTpoiiku

obuwmx napameTpoB npubopa. Cxema paboTbl npmubopa B pexkmume “PABOTA” npuseseHa Ha PUCYHKe

2 cek

Bui6op

6.1
2 cek
BuiGop DC %
eauHUL pu—
- . o
= < oL
= O [
oo
o o 2 cek E;’Jmﬁ
= % 3
[ BeiGop C r/m
<< eauHIL pr———
S c.C

2 cek

BuiGop

HACTPOMKA
BbIXO/0B

PucyHok 6.1 Pexkum “PABOTA” npunbopa

Bbl6op KaHana ynpas/ieHuUs, py4yHOe ynpasaeHue BbIXOAHbIMU YCTPONCTBAMM.

(MKr-4 /1-C-CO-2A)

YaepKuBaHMe KHOMKK v nm Q NPOM3BOAMT MEepPexos B PEXMM HACTPOEK KaHanoB

ynpasnieHua. [OantenbHbIM Ha)KaTUemM KHOMKMU

Y/

nnn

BKIOYEHME/BbIKNOYEHNE BbIXOAHbIX YCTPOWCTB.
BO3MOXHO, €C/IM KaHa ynpas/ieHnsA BblKAoYeH, CM. PUCYHOK 6.2.
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N Pexum
| PABOTA

v 2 cex

chl || oFFJRARG

— A
chl2l aFF—=hHAdH

PUCYHOK 6.2 Py4yHOE BKNOYEHWE UCMONHUTENIHOTO YCTPOICTBA
KaHana ynpasneHus (McnonHenue MKr-4 /1-C-CO-4P-2A)
UcnonHeHue NKr-4 /1-C-CO-4P-2A

KHonko v nponssoanTCA Bbl60p TEKYUWEro KaHana ynpasaeHwmAa, npun 3Tom Ha UHOUWKATOpPE

«napameTp» MHANUMPYETCA COCTOAHME KaHana. [AnTenbHbIM  HaxaTMemM  KHOMKM v

OCYyLLEeCTBAAETCA NPUHYANTENbHOE BK/IOYEHUE/BbIK/IOYEHNE BbIXOAHbIX YCTPOUCTB. MpUHYyAUTENbHOE

BK/'IIOL-IEHVIE/BbIKIHO‘-IEHVIe BO3MOXHO, eC/In KaHaAN ynpas/sieHNA BbIK/1lOYEH, CM. PVICVHOK 6.3
napamemp

iy
L
euixopbi—O—-O-0O-0O O—'.?-—O—(P—?-Cs)

1 2 3 4 1 3

} napamemp

5b|xo.ub|—c1)—'. )-O-0O C1)—1 _A'—O—O—CS)—O

2 3 4 2 3 4 6

PucyHok 6.3 PyyHoe BKAOYEHWE NCNONHUTENBHOIO YCTPOMCTBA
KaHanoB ynpasneHus (McnonHeHne MKr-4/1-C-K-4P-2A)

[Ona TOKOBbIX KaHa/iOB BK/AOYEHWE O3HAYaeT MaKCMMaJibHbIA TOK: B 3aBUCUMOCTU OT HACTPOMKMK
KaHana 5 mA nnan 20 mA.

Ona TOKOBbIX KaHA/M0B BbIK/JAKOYEHME 03HAYaeT MUHMMAJIbHbIM TOK: B 3aBUCMMOCTU OT HACTPOMKMU
KaHana 0 mA nnn 4 mA.

6.2.3 YnpaBneHue paboToii nporpammbl peryimpoBaHus
Ecnv  KaHan ynpaBfeHWs HaACTpoeH Ha cmabunu3ayuo € 2ucmepe3ucom U pPaspeLleHo
MCMNONb30BaHME MPOrpaMmbl, TO ynpasiaeHue paboToi MporpamMmbl: OCTAHOBKA, 3aMycK, naysa —

OCYLLEeCTBNAETCA KHOMKOWM H MepBblt 3anycKk NpoOrpammbl B TeKyW,em BblOpaHHOM KaHane

ynpasaieHnAa ocyuwectBnAaeTcA OAWHOYHbIM  Ha*XaThem KHOMKU . Mpn 3TOM MHAMKaTOP

“NapameTp” meHAeT uHAauKauuio StoP Ha StAr u uyepes 2 cekyHAbl OCYLLECTBAAETCA 3anycK
nporpammbl ¢ eé nepsoro wara. Mpu HeobxoauMocTn ocTaHoBUTL (StoP), nepesanyctutb (StAr),

nocTaBuTb Ha naysy (PauS) BbiNoAHEHME NPOrpamMmbl MONb30BaTe/lb KHOMKOM BblbUpaeT

Tpebyemoe peincTBue. PexXMm May3a He BbIKAKOYAET pPeryinpoBaHWe, HO OCTaHaB/AMBAaET cyeT
BpeMeHu B nporpamme. [Ns CHATMA C PeXMMa Naysbl N0/Ib30BaTe/lb KHOMKOW BbIOMpPaET pexum
npoaosixkeHua (Cont).
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PucyHok 6.4 YnpasaeHne NnporpaMmoii peryimpoBaHus

[lna 3anycka nporpammbl BbibpaTb «3anycKk NPorpammbl» KHOMKOM , nocne 2 cek 3a4epKKM,

pa3faeTca 3BYKOBOWM CMrHa, U 3anyck NporpaMmbl ocylwecTeideTcsa. s ocTaHoBa, nepesanycka,
NPOAO/KEHMA NPOrPaMmbl BbIBpaTb COOTBETCTBYIOLLYHO OMLMIO KHOMKOM . BbibpaHHasa onuus

aKTUBUPYETCA aHAaNOTMYHO «3anycKy NPOrpaMmmbi».

Pexkum HACTPOMKA
Pexkum HACTPOMKA npesHasHaueH AN 3a4aHWUA U 3aNUCK B SHEProHe3aBUCUMYIO MamMATb npubopa

Tp66y6MbIX npn 3KCcnayatTaunm napameTpoB UIMEPEHUNA U ynpaBaeHUA. 3ap,aHHb|e 3Ha4YeHunA
NnapaMeTpoB COXPaAHAKTCA B NaMATU an6opa nocne OTKAKYeHUA NNTAaHUA.

Hactpoiika 06wmnx napameTtpos

Bxop, B HAaCTpOMKy 06LIMX NapameTpoB NpMbopa OCyLLECTBAAETCA Ha*KaTUEM KHOMKMU B TeYeHUe

2 ceKkyHA. HacTpoiika obuwmx napameTpoB npubopa BKAKOYAET: HACTPOMKY CETEBOro aApeca,
HacTPOMKy cKopocTn obmeHa no wuHTepdeincam RS-232 wm RS-485, HaCTpOMKY 3BYKOBOWA
CUIHaNM3aLMn, HACTPOMKY MOPOroB, HACTPOMKY KOHCTAHT, BO3BPAT K 3aBOACKMM HacTpoiKam. Cxema
HaCTPOMKM 06LLMX MapameTpoB Nprubopa NnpuseseHa Ha PUCYHKeE 6.5. 3aNnUCb U3MEHEHHbIX 3HAYEHW

npon3BoaAUNUTCA Ha*XaTuem KHOMKU ﬁ. OTKa3 OT BHECEHUA U3MEHEHUI U BO3BpPaAT Ha BeEpPXHeEE

MEHI0 — KHOMKOW .
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PucyHok 6.5 Pexknum HacTpoinkum obwmx napameTpos npnbopa
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6.3.2 CeteBoii agpec
CeTeBoW agpec Heobxoanm ana paboTbl NpMbopa C KOMNbIOTEPOM B COCTaBE U3MEPUTENBbHOM CETH,
COCTOFlLLI,eﬁ 13 AByxX naum bonee I'IpM60p08. HaCTpOVIKa ceTeBoro agpeca npomssoanTca C NOMOLbIO

KHOMOK Q 7 V B COOTBETCTBUM C PUCYHKOM 6.6. 3anncb KHOMKOM , OTKa3 OT U3MEHEHNI

. CeTeBOM afpec MOMKeT NPUHUMATb 3HaYeHMa oT 1 go 9999 B 3aBMCUMMOCTU OT KO/IMYECTBA

npubopos B ceTu.

'-'- - ’-' _’_ CeTeBol
’ "_” ’ "_" agpec npubopa
1...9999

PucyHok 6.6 HacTpoiika ceTesoro agpeca npubopa

6.3.3 C6poc cTaTUCTUKKU

B npubope npeaycmoTpeHa BO3MOXKHOCTb COpOCUTb (CTEpeTb) HAaKOMAEHHY CTaTUCTURY. [Mocne
cbpoca cTaTUCTUKK B Nprbope co3gaeTtca HoBbIN paiin AN 3anoNHEHUS USMEPEHHBIMW AaHHbIMU.

Y

- CC _CC COPOC HaKOMMEHHOI
e J e J CTaTUCTUM

YES /NO

PucyHok 6.7 MeHto cbpoca CTaTUCTUKN

6.3.4 HacTpoiiku gatbl U BpemMeHu

Ha pucyHKe 6.8 npeacTaB/iieHa cxeMa HaCTPOMKKM AaTbl M BpemeHu B npubope, AaHHaA yCTaHOBKA
No3BONAET aKTyaAnM3npoBaTb BPEMA AN KOPPEKTHOW PEerucTpaumm  AaHHbIX U MOXKET
noTpeboBaTbCs NOC/e ANNUTENBHOTO OTKAOUYEHUS NMUTAHUA OT Npubopa.
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PucyHok 6.8 HacTpoiKka aatbl U BpemMeHu

6.3.5 Pa3speweHune/3anper cbpoca ctatuctukm no WEB-untepdeiicy
MpY BKAOYEHHOW HACTPOMKe MO/Ab30BaTe/lb MMEET BO3MOMHOCTb YAANEHHO MNOAKNHOUMTLCA K
npubopy no WEB-uHTepdeicy n cbpocuTb HaKoMNAEHHbIE AaHHblE CTaTUCTUKU, MPU OTKAOYEHHOM
HacTpoWKe cbpPOC CTaTUCTUKM BO3MOXKEH TOJIbKO C MOMOLLbIO NPOrpammHoro obecneyeHmsa uam
HenocpeAcTBEHHO M3 meHIo npubopa.

BLIEOP

EbIEOP|

PaspewweHrue/sanpert
cbpoca cTaTucTukm no
WEB uHTepdeiicy

OFF /ON

PucyHok 6.9 Paspeluenune\3anpet cbpoca ctatuctukm no WEB-uHTepdeiicy
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6.3.6 BknioueHue/BbiknoueHne WEB-cepBepa
BkntoyeHne WEB-cepBepa No3BO/IAET MONb30BATENO YAANEHHO NOAKAOYMATBCA K Mpubopy B
6paysepe Ha MK nnam c MobunbHbIX YCTPOICTB No IP agpecy (npu ycnosun, 4to npubop HaxoamTcA B

CeTeBOM AOCTYNHOCTH).

EbIEOP

GEr

. 5 - _ Bniovenie | BbikniodeHie

L \EB cepsepa

..Q ..V

OFF / ON

PucyHokK 6.10 BkatoueHue\BbiktoveHne WEB-cepBepa

HBTM-7-1-C-4P-2A [10098424]
Texymee epemi & npubope: 14:46:34 26.12.2019

0 Tenmeparypa 244

BraxsocTe 254
BraxHOCTE 57
Baaxsocte 34

BramsocTe 7744

1 2 3 4 0.0 0.0

( 3arpy3uTb CTaTUCTUKY (3anuceii: 1) )

( C6pocHUTb CTaTUCTUKY )

PucyHok 6.11 MNpumep BHewHero suaa WEB-uHtepdodelica

JocTyn K Nnpnbopy MOMKET OCYLLECTBAATLCA KaK NO yCTaHOBAeHHOMY IP-agpecy, Tak 1 N0 MMEHMU
http://eksisXXXXXXXX/ , rae XXXXXXXX — TexHonornyecknin Homep nprubopa, yKasaHHbI Ha

WTPUX-KOAE.

6.3.7  Hacrtpoiiku cetu Ethernet

Hactpoika npubopa ans pabotbl no Ethernet uHtepdelicy ocywectBnaetTca oaHMM W3 ABYX

crnocobos:

PyuyHasa Hactpoiika («Mcnonb3osaTb DHCP» — oFF): IP-agpec npubopa, macka noacetv U W3

YCTaHaBAMBAOTCA B PYYHYIO.

ABTOMaTHMueckasa HacTpoiKa («DHCP» — on): Mpnbop aBTOMaTUYecKkM noay4daeT ot cepsepa DHCP
IP-agpec v apyrue napameTpbl, Heobxogmmble ana paboTbl B ceTn TCP/IP.
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PucyHOK 6.12 MeH!Io ceTeBbIX HaCTpoOeK

Mpumep 192.168.1.10

HacTtpouika
IP - agpeca \ \
5
Ad- 2Ad- 1=ad-09R4- IR - 4=
A
A AL
0/255 / / 0/255
HacTtpoiika Mpumep 192.168.1.10
IP - agpeca wnio3a / / \ \
9Ac fIgAE 129 21={9AE 3298
A
T T
0/255 / / 0/255
HacTpoiika IP - anpeca Mpumep 192.168.1.10
MacCKun noacetu \ \
— ousor — — —
nEE e (EnEE ) HnEE 3P EEY
A
S A
0/255 / / 0/255
¢ BLIEOP
100 - 01 [N '3 BKmiodeHve | BblkTH0YeHIe
e r Lo nporokona DHCP

A
ON / OFF

PucyHoK 6.13 CeTeBble HaCTPOMKHK
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6.3.8 HacTtpoiiKa nepropa 3anmucu CTaTUCTUKKU

6.3.9

6.3.10

I'Iepmo,a, 3anMncn CTaTUCTUKK onpeaenAaeTr 4actoty 3anncn U3MepPEHHbIX AaHHbIX BO BHYTPEHHIOKO
NamATb an6opa, BBOL, nepnoaa oCyuwecCTtBnAeTCA B CEKyHAaXxX.

EbIEOP)

~ I 3anm1cu CTaTUCTHKM(CEK)

30...6000

[lj - 0 Hacrpoiika nepvona
I O

PucyHok 6.14 HacTpoika nepnoga 3anncu CTaTUCTUKK

Bo3BpaT K 3aBOACKMM YCTaHOBKam
Bo3BpaT HacTpoeKk NprMbopa K 3aBOACKMM YCTAaHOBKAM CM.
PucyHok 6.15: YES — BepHyTbCA K 3aBOACKMM YCTaHOBKaM, NO — OTKA3aTbCA OT BO3BpaTa.

v
Tl

L —

e

/|

PucyHoK 6.15 Bo3BpaT K 3aBOACKMM YCTAaHOBKam

Mocne aKTMBaUMKM Npoueaypbl BO3BpATa K 3aBOACKMM HACTPOMKAM BCE U3MEHEHUA, BHECEHHble
nosb3oBaTesnem B KOHpurypaumto npubopa, cbpacbiBatoTca A0 HACTPOEK, C KOTopbimu npubop
NoCTaBAANCA MO/b30BaTeNt0, 3aTem npubop MHUUMMPYET npoueaypy CaMOAMATHOCTUKM W
Bo3BpaLLaetca B pexkum PABOTA.

HacTtpoika noporos

HacTponka noporos no3BossfeT YCTAHOBUTbL A5 KaXKA0ro napameTpa ABa NOPOroBbiX 3HAYEHMUA -
BepxHee (BepxHU nopor — “Up”) nnn HuxkHee (HMKHUI nopor — “Lo”). Moporu - 3To BepxHAA U
HUMKHAA TPaHULbl AOMNYCTUMOIO M3MEHEHMA COOTBETCTBYHOLWEN Be/MYMHbI. [pn npeBblleHUN
napaMeTpoM BEPXHEro Nnopora Uan CHUMKEHUU HUXKEe HUKHEro nmopora B 1t060M M3 napameTpos
npubop obHapyKunBaeT 3To cobbiTe U BblAAET 3BYKOBOW CUTHAA, €C/IM 3BYKOBAs CUrHanM3auuma
BK/toYeHa. MpU3HaK HapyLlleHMA nopora MoKeT ObiTb MCMNO/b30BaH B KaHase yrnpaBieHUs, ecau
HAaCTPOUTb €ro Ha JIOTUYECKUI CUrHaNu3aTop cMm. 6.4.2. Cxema HACTPOMKM MOPOroB Cm. PUCYHOK
6.16, PucyHok 6.17. [lo OKOHYaHMW HACTPOMKM MOPOroB BbIXOA, B MEHIO BEPXHEro YpPOBHA

npon3BoaAUTCA HAXKaTUEM KHOMKU .
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PucyHoK 6.16 3agaHure NOporos No BAAXKHOCTU U TemnepaType

L
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| I /
/. Il_l_l /
1 2 3

o

PucyHok 6.17 Mone HacTpoiiKM NOpPoros
1 — napameTp (1- KOHUEHTpaLMmM oKkeuaa yrneposa 8 mr/m3 2- 8 ppm).
2 — Homep nopora (1, 2)
3 — Bug nopora (Lo — HUXKHUI, UP - BEpXHKIA)
4 — 3Ha4yeHMe nopora.

6.3.11 3ByKoBaA curHanusauma

B npnbope B0O3MOKHaA HACTPOIMKa 3BYKOBOM CUTHAIN3ALLMMN NO HECKONIbKMM CODbITUAM: peakuma Ha
cbon B paboTe npeobpasoBaTensa, NpPM HapyWeHMW MOPOroBbiIX 3HAYEHUN U3IMepPAEMbIX
napameTpoB, 3BYKOBOE COMPOBOMKAEHME HaXKaTUA KHOMOK. CXema MEHI0 HaCTPOMKM 3BYKOBOW
CUrHanusaumm, cm. PucyHok 6.18.

¢ A

h

——
N HaCTpoma 3ByKa

-
'O l& & P > 'O o rn " |npu HakaTUM KHOMOK
X ] NN
Ay 2F

Y

NpH HapyLIEHUH
nopora

‘
PAS N4
”~ AV
y

ON / OFF

BriSop
— E HacTpoitka curHanuaaunm

y
BuiGop
i 5 ! 3ByKOBas curHanusaums
h

>

Y

I~ NIPH BO3HUKHOBEHUMM
OLIMBKM

A

ON / OFF

PucyHoK 6.18 HacTpoiikn 3ByKOBOWM CMrHaAU3aLnm
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BKJTI-O‘—IeHMe/BbIKl'II-O‘-IeHMG 3ByKOBOﬁ CUrHannsauymnmn ocywecrtsnaeTca € nomMmolbo KHOMOK ,

AL

6.3.12 HacTpoiika ckopoctn o6meHa no RS-485/232
CKopocTb obmeHa npubopa ¢ KomnbloTepom no uHTepdeircam RS-232 n RS-485 moxkeT 6biTb
BblbpaHa 13 cnegyowmx sHaveHuii: 1200, 2400, 4800, 9600, 19200, 38400, 57600, 115200 6uT/c.

YCcTaHOBKa 3HauYeHMa NPOM3BOAMUTCS C MOMOLLbIO KHOMOK Q " V . 3anucb KHOMKOM ,

OTKa3 OT U3SMEHEHUM .

v
_C _C "‘t,‘
e B < [ 0000

1200...115200

PucyHoK 6.19 HacTpolika ckopocTn obmeHa

6.4 Hactpoiika KaHaNoB peryaMpoBaHusA
BxoZ B HACTPOMKY KaHanoB PeryinMpoBaHUs OCYLLECTBAAETCA AMTE/bHbIM HaXKaTMem KHOMKU

Bbibop

B TeyeHue 2 cekyHA. [Nocne Bxoaa B peXXMM HACTPaMBaETCA KaHa/l pPeryiMpoBaHuA, KOTOPbIN
6b1n BbIOpaH B perknme PABOTA. HacTpoiika KaHan0B peryiMpoBaHnsa BKAKOYAET: BbIOOP BXOAHOIO
napameTpa peryampoBaHus (gasneHWe WAM KOHUEHTpauwusa), Bblbop NOrMKkn paboTbl KaHana,
HaCTPOMKY NPOrpaMmbl perysnpoBaHus.

Paboma | ze

— ]
Buibop
-_—

napametpa

[ HacTtpoika
,- ’- ' ’ | BbIXOAHOMO

A | N
BuiBop

@] ’-’-’D': | BoiGop noruku

paboTbl KaHana
| ynpasneHus

L

Bribop
M ' [} ] Hactpoiika
- -’-, -~ nporpaMmi
yrpaeneHus
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AN
2 cex l
Pexum

PABOTA =
A

~
c h o Sa,anMe 1 HaCTPOUKa

" | BxogHoro napameTpa
A
= oo TNoruka paborei
_ jl L KaHana ynpaeneHms
A

PucyHOK 6.20 Pexkum HacTpoliku KaHana perynmpoBaHus MKr-4 /1-C-CO-4P-2A,
MKr-4 /1-C-CO-2A (cBepxy BHU3)

6.4.1 Bbi6bop BXxoaHOro napamerpa
Boibopom BXO4HOro MapameTpa ONpeaenseTcs no KakoMy napameTpy byaeT OcCylecTBAATbCA
ynpasneHune — 1.Y, rae Y - Homep napameTtpa
1- KOHUEHTPaUMM OKCKAA yriepoaa aHannsmpyemoit cpeabl 8 mr/m3,
2- KOHUEHTPaLUMM OKCUAA yrnepoaa aHanmM3mpyemom cpegbl B ppm.

Yo
BLIEOP)

> ]
g I

1
- -
[ Y
A ~ A B knoYeHue/BLIKIOYEeHUE|

> WHBEPCKMK
3 ' ,j Kasana

e
" ONIOF\I:

PucyHoK 6.21 HacTpoiKa BXogHOro napameTpa KaHana ynpasneHua (pene)
(Tonbko gna MKr-4 /1-C-CO-4P-2A)

[nAa TOKOBOro BbIXxo4a 3a4aeTca gnanasoH BbixogHoro Toka 0...5 mA, 0...20 mA, 4...20 mA.
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PucyHOK 6.22 HacTpoiKa BXOAHOro NapameTpa KaHana ynpaBaeHuaA (TOKOBbIN)
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6.4.2  Noruka pa6otbl
Nlorvka paboTbl KaHana ynpaBAeHUA 33a[3eT TUN YNPaB/AEHUA: BbIKAYEHO (B803MOXKHO py4yHOe
pez2ynuposaHue), no2udecKulli cueHanu3damop, nuHeliHbll 861X00 (MObKO 0519 MOKOBbIX 8bIX0008).
MeHto Bbl6opa NOrMKK, CM. PUCYHOK 6.23, 6.24.

N YcTaHoBka

-
,,: H P l,: > ".l i ’_- :: ” MMCTepesinca ana pene
A
4 0.0...9999

‘
[} » |Hactpoitka noruyeckorol

() ”| curHanusatopa
o

I
NA
/N
M
A

ON / OFF

N Bkn/blkn

Ynpagnenve

A

ON / OFF

PucyHok 6.23 Bbibop lormkm paboTbl KaHana ynpasneHus (pene)
(Tonbko gns MKr-4 /1-C-CO-4P-2A)
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CWrHanuaatopa
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>
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]

Y
- F _ Bkn/Bikn
or YnpaeneHue
— -
‘
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PucyHOK 6.24 Bblbop NorMKkn paboTbl KaHaa ynpaBaeHus (TOKOBbIN Bbixoa)

Jloauyeckuli cuzHanuzamop

B MeH0 HACTPOIMKN NOTMYECKOrO CUTHANM3aTOPa NOAb30BaTelb ONpeaenseT, N0 Kakum cobbiTUAm
(HapyweHuam noporos) byaeT cpabaTbiBaTb BbIXOAHOE YCTPOMCTBO KaHana ynpasaeHus. MeHto
HACTPOMKM IOTMYECKOro CUrHanmM3aTopa, cM. PUcyHoK 6.25.
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PucyHoK 6.25 HacTponKa norm4eckoro cMrHanmsatopa

Cmabunu3sayus c 2ucmepe3ucom (Mmonvko 011 pene) (monvko 0aa MNKr-4 /1-C-CO-4P-2A)
Mpu BbIGOPE cmabuauzauuu ¢ aucmepesucom, TpebyeTca BBOA BE/JIMYMHLI TUCTepe3nca B
COOTBETCTBME C PUCYHKOM 6.26.

’- - ‘e ’_ ':'_-'_ BennuunHa
I ’-’- '_ >/ ,’_ _"_ recTepesuca

L LI 0.0...9999
cJ Cf

PucyHoOK 6.26 HacTpoiKa Be/IM4MHbI TMcTepesnca

JluHeliHbili 8bIX00 (MOALKO 04149 MOKOBbIX 8bIX0008)
Mpu BbIbOpE NuHeliHo20 8bix00ad, TpebyeTcA BBOA, 3HAYEHUIN COOTBETCTBYIOLMX MUHMMANbHOMY TOKY
(Lo P) u makcumanbHomy Toky (Hi P), cm PucyHoK 6.27.

! ] (| [3nadenue, cootsetcTayowee
[ i | L 0 I MWHUMATEHOMY TOKY
| -9999...9999"

"_] ()| |3Hauenue, cooteTcTBYIOWEE
[N} I MaKCMMarbHOMY TOKY

-9999...9999*
(*B 3@aBMCUMOCTM OT BbIGpaHHOro napameTpa)

PucyHok 6.27 HacTpoiKka nnHeltHoro Bbixoaa

Y106bl HAaCTPOUTbL NMHENHDbIN BbIX0A, cM PucyHok 6.28, B Lo P 3anucbiatoT 0, B Hi P 3anucbisatoT 100.
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BbixoaHoM TOK,
MA
>

I 4

re

PucyHok 6.28 MNprmep HaCTPOMKKN IMHEMHOTO BbIXoA4a

6.4.3 Hacrpoiika nporpammbl ynpasneHusa (tonbko ana MNKr-4 /1-C-CO-4P-2A)

MeHIO HacTPOMKM MporpaMmbl  ynpasaeHUA

Nno3BONAET 3a44aTb Caegyroume napameTpbl:
nocmosHHbIl napamemp peeynupoeaHuAd, rnpu3HAK UcCros1b3084HUA NnpoecpamMmmsl, HOMep rnepsoco
waea npoepammsl, Homep rnocnedHez0 waza rnpoepammel, ycs108Uue OKOHYAHUE rnpoecpammel, 8600

npozpammel. CTPYKTYpa MEHIO npeacTasaeHa, cMm. PUcyHOK 6.29.

BuiGop
eanniy

| 3agaHHbIn

| napametp

Buibop
egrHML

Buibop

)
B
s
F
=
E

| Vicnonb3osaHue
nporpamMmmbl

| Homep nepeoro

—

| wara

BriGop
ennHuY

Homep
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Buidop
equnmy

Ycnosue
OKOHYaHUs1
nporpamMmsl

[ Beon

—

l nporpammbi

PucyHOK 6.29 MeHto HacTpOMKKM NPOrpammbl ynpaBaeHua
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MocmosnAHHbIl napamemp peaynuposaHus
3HayeHWe NapameTpa ynpasaeHUsa, NPUMEHAETCA NPU perynanposaHmm 6e3 nporpammbl ynpasaeHus.

d C ": ":' d E - ":' BBoa KOHCTaHTHI

- I~
0.0...100

PucyHok 6.30 BBegeHMe NOCTOSHHOrO NapameTpa peryMpoBaHua

Ucnonv3zoeaHue npozpammei

PaspelaeT/3anpeLiaeT MCNONb30BaHME NPOrpammbl perynmposaHua. Mpu  paspeweHun (on)
MCMNONb3yeTCcA NapameTp pPeryiMpoBaHMA M3 MPOrpaMmbl PEryinpoBaHUAs W WU3MEHAETCA B
cooTBeTcTBME C Hell. MNpu 3anpeTe (oFF) ncnonb3yetca mocmosHHsIl NapaMeTp peryiMpoBaHus.

v
g |

—uJC—{ O

«
>

_CLC

L

PucyHok 6.31 BKatoueHMe/BbIKAOYEHNE PeryanpoBaHna No nporpamme

Homep nepsozo (cmapmoeozo) waza/Homep nocsaedHez0 waza

Mporpamma peryniMpoBaHMA npeacrasnset coboit maccms M3 512 AvyeeK, KOTopble Noab3oBaTesb
MOKeT cBoboaHO onpeaenatb. Mpu MCNONb30BaHUM NPOrPaMMbl NPUBOP HaYMHAET BbINOJHEHME
nporpammbl ¢ nepsoro wara (PStr) nocnegoBatenbHo A0 nocnegHero wara (PStP), gnsa Kaxkporo
KaHana ynpas/ieHus nepsbli M NocieAHUI Warn MHANBMUAYaAbHbIE, @ MaccuB 512 ayeek — 06U M.

EBbLIEOP|

1..512

PucyHoK 6.32 3agaHune CTapTOBOro Wara nporpammbl
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BLIBOP
L pl=lo

e S

1..512

PucyHoK 6.33 3agaHume nocnegHero wara nporpammel

B

M
R

Ycnosue oKOHYAHUA NPo2pammel

Mo AOCTUXKEHMIO NPOrPamMMON NOC/egHEro LWara Nosb3oBaTeslb MOMXKET HACTPOUTb PaboTy KaHana
ynpaBieHus cnegyowmm o6pa3om: OCTaHOBKA nporpammbl (Ha wuHaukatope “MAPAMETP”
nHanUMpyeTca StoP, perynnpoBaHue BbIK/OYEHO); NPOSOIKEHNE PEryIMPOBaHUA NO NapameTpy
nocnefHero wara npoOrpammbl; nepes3anyck NporpamMmmbl  PeryiMpoBaHua; B MNapameTp
PerynnpoBaHus 3arpyyKaetca 3HayeHWe MoCcMosHHO20 NapameTpa, No KOTOPOMY MPOAO/KAEeTCA
perynnpoBaHue. MeHo 3a4aHnA YCN0BUIM OKOHYaHUA Nporpammbl, cM PucyHok 6.34.

Or —

(NN
:

,- ] '- [ OKoH4aHMe

-’,-,-”- [ nporpammsi

A]| ¥

@] ' '-“-, | Moppepxaxue

LITJCT e
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[T] ’- ’- 1 [ Boao6HosneHne

P g P nporpaMmbl ¢
[ | Havana

A]|¥

@] "—'-'-' [ PerynupoBaHue

(] ey

PucyHok 6.34 MeHI HacTPOMKMN YCNOBUIA OKOHYaHWUA NPOrpPamMmmbl

Beod npozpammel

Mporpamma peryanpoBaHua npeacraBnsetr coboir maccue n3 512 syeek, KoTopble NOAb30BaTENb
MOXeT cBoboaHO onpeaenatb. OANH War (A4eiKa) nporpammbl npeacTaBaseT cobom CTPYyKTypy 13
Tpex napameTpoB: NapameTp peryavposaHusa (Par), Bpema Bbixoga Ha napametp (SetlL), Bpems
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yaep:KaHus napametpa (HolLd), cm. PucyHok 6.35. 3a Bpems BbixoAa Ha NapameTp TeKyLLee 3HauyeHne
napameTpa pPeryiMpoBaHUN IMHEMHO MEHAEeTCA OT 3HaYyeHWs napameTpa npeablgyliero wara K
3HaYeHMto NapameTpa TeKyLero wara. MeHto HaCTPOMKM NporpaMmmbl NPUBEAEHO Ha PUCYHKe 6.36.

3HayeHune
napameTpa
A
S Y |
..".““ } :
,..‘ } :
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e . {,Mem
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PucyHok 6.35 Npaduyeckoe npeacrasieHme Wwara Nnporpammbl
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PucyHok 6.36 MeHI0 HacTpOMKK Nporpammbl
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6.5 MporpammHoe obecneueHune

[na cBA3M M3MEpUTENbHOro ra3oaHanM3aTopa C KOMMbHOTEPOM HeobxoAMMO NporpammHoe
obecneyenue Eksis Visual Lab (EVL) n coeauHuTenbHbit Kabenb, noctaBasemMmble B KOMMNIEKTE (Cm.
NyHKT 9).

MogKntoyeHMe ra3oaHanM3aTopa W YCTAHOBKA CBA3M C HUM OCYLLECTBAsSeTCA cheaytollen
nocaeno0BaTeIbHOCTbIO AENCTBUNA:

e 3anycK daiina setup.exe (setup_x64.exe ana 64-6uTtHol Bepcumn Windows) U3 KopHeBOM Nanku Ha

KoMnakT-gucke nam USB-HakonuTtene;

® yCTaHOBKA NporpammHoro obecnevenun Eksis Visual Lab ¢ komnakT-gaucka nnm USB-HakonuTens,
PYKOBOACTBYACb MHCTPYKLMEN No ycTaHoBKe setup.pdf (HaxoguTca Ha KomnakT-ancke nam USB-
HaKonuTesie B KOPHEBOW Nanke);

e 3anyck Eksis Visual Lab (Myck = Bce nporpammbl = dkcuc = Eksis Visual Lab);

® NOAKNKYEHNE ra30aHA/IN3aTOPa K KOMMbOTEPY C MOMOLLbBIO Ka6el'lﬂ;

e no6aBneHMe rasoaHanM3aTopa B CMUCOK YCTPOWCTB (KHOMKa © ), 3af@aHWe TeXHOI0rMYecKoro
HOMepa, HacTpolKa nHTepdelica cBA3M (HoMep NopTa, CKOPOCTb CBA3U M CETeBOW aapec), 3anyck

obmeHa (KHoMKa 2 );

Tabauya 6.1
Bepcus
HaumeHoBaHue Mporpam
Twun cBa3sm BHYTPEHHer JononHurenbHo
rasoaHanmsaropa ma Ha MK
ono
Mpu NCNO/Ib30BaHUK
Kabens USB nHtepdeiica RS-485 ans
MKr-4 /1-C-CO-2A . CBA3M C KOMMbIOTEPOM
MKr-4 /1-C-CO-4P-2A Kabenb RS-232 Eksis 1.15 HeOBXOLMM
Kabenb RS-485*/ | Visual Lab cm.n. 5.5 A
npeobpasoBartenb
Ethernet .
MHTepoelcos.

35



AkyuoHepHoe Obwecmeo

«IKonoauyeckue CeHcopbi U Cucmembi» («IKCUC»)

6.5.1 BHyTpeHHee nporpammHoe obecneyeHue

& Ten/®akc (800) 707-75-45
(495) 651-06-22, (495) 506-58-35
www.eksis.ru, e-mail:eksis@eksis.ru

Bnnanune BCTPOEHHOIo NporpaMmmMmHoOro obecneyeHus YYTEHO NPUN HOPMUPOBAHUN METPONTOTNHECKUX

XapPaKTEPUCTUK ra30aHA/IN3aTOPOB.

[230aHa/M3aTOPbI MMEIOT 3aLMTY BCTPOEHHOFO NPOrPaMMHOr0 obecneyeHns oT NnpesHaMepPeHHbIX
NN HenpegHaMepPEHHbIX U3MEHEHMI. YpoBeHb 3awmTbl no P 50.2.077—2014 BCTPOEHHOTO NPOrpamMmmMHOro
obecneyeHnA COOTBETCTBYET YPOBHIO «CPeAHWNIN», aBTOHOMHOIO MO — KHU3KNN».
NpeHTUdMKaLMOHHbIE AaHHble BCTpoeHHoro MO ra3oaHanM3aTopos npuseseHsbl B Tabanue 6.2.

Tabnuya 6.2

NaoeHTUPMKaLMOHHbIE AaHHble 3HayeHune

(npu3HaKn)

NaeHTUPMKaLMOHHOE Pkgdv.txt Pkgdn.txt Pkgdx.txt EVL.exe

HanmeHoBaHwue 0

Homep Bepcumn 2.15 2.15 1.15 2.17

(naeHTUdUKALMOHHBIN Homep) MO

Undposoit naeHtudumkatop NO 75DE9CBA911F7 |E736AE92F544F |3E2A5A8D1441E |25EB09D453483
9906364FE7D37 |CA6752E882A3E |396A4FA4E3765 |386D44F6550AA
F36BEE571F05C |1E461A357EAF3 |570B2203984E0 |[DB70C094A8015
277DE552A041A |67ECFDF78C82B |D4733F55B5C34 |B772C825F97B2
5A39D8F8ED65, |B97C66B18136, |13A83A786774, |CDBC615DOE1S,
anropnt™ FOCT |aaroputm TOCT |anroputm FOCT |anroputm NOCT
P 34.11-94 P 34.11-94 P 34.11-94 P 34.11-94

Apyrve naeHTMGuKaumoHHble
JaHHble (ecnn umetoTcs)

YKa3aHHbIX Bepcvu7|.

MpumeyaHue — Homep Bepcum MO foNKeH BbiTb HE HUXKE YKAa3aHHOTo B Tabauue. 3HaueHun
KOHTPO/IbHbIX CYMM, YKa3aHHble B TabsmLe, OTHOCATCA TONbKO K dalinam BcTpoeHHoro MO (firmware)

36




AkyuoHepHoe Obwecmeo

& Ten/®akc (800) 707-75-45
«IKonoauyeckue CeHcopbi U Cucmembi» («IKCUC»)

(495) 651-06-22, (495) 506-58-35
www.eksis.ru, e-mail:eksis@eksis.ru
7 BO3MOKHBIE HEUCITPABHOCTH U CIIOCOBbI UX YCTPAHEHHUA

7.1 Cnuncok BO3MOXHbIX HencnpaBHoOCTeM U cnocoboB MX yCTpaHEeHUA NpuBeaeH B Tabaunue 7.1

Tabauuya 7.1

HeucnpaBHOCTD,
BHellHee npoAaBaeHne

JononHurenbHblit
npu3sHak

Bo3moxKHan NPU4YUHa

Cnocob ycTpaHeHus

Mpunbop He BKAtOYaeTCA,
nHAMKaTop «CeTb» He

Mpnbop He BKAIOYEH B

BkntounTtb npmbop B

ceTb ceTb
ropwur. HeucnpaseH YCcTaHOBUTL
npeaoxpaHUTeNb. NCMPaBHbIi
npeaoxpaHuTenb
MwuraeT coobuieHne OTcTatoT Yachl Pa3spnaxeHa 6aTapes 3ameHuTb HaTapeto
test01wu peanbHOro NUTaHMSA Yacos NUTaHUSA, TUN
NPOZO/MKEHME 3arPy3KH BpemeHu peasibHOro BpemeHu CR2032
MwuraeT coobuieHune HeucnpaBHocTb PemoHT
test 02... test 05 u n3ameputenbHoro 6,10Ka N3MepUTENbHOTO
BMECTO MOKa3aHW npubopa 6noka
coobuieHue crit err
CoobuweHue E-01 unm E- He noakntoyeH MposepuTb
40 BMeCTO NOKasaHuM npeobpasoBaTtenb nogKntoyeHmne
npeobpasoBaTena

O6pbiB Kabensa cBA3n

3ameHUTb Kabenb,

npubop — PEMOHT Kabens
N3MepuUTeNbHbIN
npeobpasoBaTtenb
HeuncnpaBHOCTb PemoHT
npeobpasosartena npeobpasoBaTena
CoobuweHusn Heponyctnmeble ycnosusa JKcnayaTmpoBsaTb
E-02 nnun E-04 KCNyaTauum npeobpasoBartenb B
npeobpasosartens cooTeeTcTBUM N. 2.2
HewncnpasHoCTb PemoHT
npeobpasosartens npeobpasoBartens
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8 MAPKHPOBAHHUE, IIYIOMBHUPOBAHHUE, YITAKOBKA

8.1 Ha nepeaHelt naHenn namepuTenbHoro 6/10Ka HaHeceHa cieayoLan MHGopmaums:
"  HaMmeHoBaHWe nNpubopa
" TOBAPHbIV 3HAK NPeANPUATUA-U3TOTOBUTENSA
" 3HaK yTBEPXKAEHMUA TUMa
8.2 Ha 3agHei naHenu nusmeputenbHoro 610Ka ykasbiBaeTca:
=  33aBOACKOW HOMep M gaTa BbiNycka
8.3 MnombuposaHuMe Npmbopa BbINONHAETCA:
"y M3MepuUTENbHOro 6,10Ka NprMbopa - C HUMKHEN CTOPOHbI Koprnyca B 04HOM, N1Mb0 B ABYX
KpeneXHbIX caMopes3ax.
"y M3MepUTENbHOro NpeobpasoBaTesia - MECTO CTOMOPHbIX BUHTOB.
8.4 NMpunbop 1 ero coctTaBHble YaCTU YNAKOBbIBAKOTCA B YNAKOBOUYHYIO Tapy (ALMK) — KAPTOHHYHO KOPODOKY,
4yexon UAM NONNITUNEHOBbIN NaKeT.

9 XPAHEHHME, TPAHCIIOPTUPOBAHHME

9.1 Npnbopbl XpaHAT B KAPTOHHOW KOPOBKe, B CneunanbHOM YNaKOBOYHOM YEX/e UM B MOIMSTUIEHOBOM
naketTe B CyXOM MPOBETPMBAEMOM MOMELLEHMW, NPU OTCYTCTBMU MAPOB KUCAOT U APYIUX eOKUx
NEeTyYMx BeLLeCTB, BbI3bIBAlOWMX KOPPO3UMIO, NpW TemnepaType oT naoc 5 ao nmoc 40 °C u
oTHocuUTenbHOM BnaxkHocTh oT 30 go 80 %.

9.2 TpaHcnopTUpoBaHMeE AOMYCKAETCA BCEMU BUAAMM TPAHCMNOPTA B 3aKPbITbIX TPAHCMOPTHbLIX CPEACTBAX,
obecneumnsaloLMX COXPAHHOCTb YNaKoBKKM, Npu TemnepaType oT muHyc 35 °C go natoc 50 °C u
OTHOCUTE/IbHOM BNasKHOCTM 10 95 % npu Temnepatype 35 °C (6e3 KoHaeHcaumm Bnaru).
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10 KOMIIVIEKTHOCTb
10.1 KomnneKTHOCTb NocTaBkM Npubopa npuseaeHa B Tabauue 10.1
Tabauya 10.1

HanmeHoBaHMe KOMNNEKTYIOWMUX U3AeNUI, NPOrpamMmmHoOro obecneyeHuns, AOKYMEHTaLUU Kon-Bo
1 N3meputenbHbin 6a0K NKr-4 /1-C-CO:

1.1 N3meputenbHbin 610K MKIr-4 /1-C-CO-2A 1 wr.
1.2 N3meputenbHbin 610K MKI-4 /1-C-CO-4P-2A

212} | Y3mepuTenbHbI NnpeobpasosaTteb:

2.1 NMMY-03, B BUAE NPOTOYHOM KamMepbl CO WTYLLepPamm KENOYKa» 1w
2.2 NMNMY-04, B antommMHMeBOM Kopnyce B Buae “mnkpodoHa”

368) Kabenb nogkntoyeHma npeobpasosaTtens K usmeputesbHomy 610Ky, 10 m 1 wr.
412 | Kabenb ANA NOAKNIOUEHUA K KOMMNbIOTEPY 1 wr.
4.1 Kabenb RS-232, 10 m 1 wr.
4.2 Kabenb USB, 1 m 1 wr.
62 Onck nnm USB-HakonuTenb ¢ NnporpammHbIM obecneyeHmem 1 wr.
7 CBnaeTenbCcTBO O NOBEpPKe 1 9K3.
8 MeTogmKa nosepkun 1 9K3.
9 PykoBopacTtBO no aKkcnayaTaummn u nacnopt TOANM.413412.030 P3 n MNC 1 3Ks.

(1) — BapuaHT onpepgenseTca Npu 3akase;
(2) — no3nummn nocTaBaATCA NO cNeunasbHOMY 3aKasy;
(3) — anvHa Kabens morKeT 6bITb M3MEHeHa Mo 3akasy 4o 1000 m.
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11 CBUAETEJIBCTBO O IPUEMKE

11.1 Npubop NKr-4 /1-C-CO 3aB. Ne M3roToBJ/ieH B cooTeeTcTBMM € TY 4215-004-
70203816-2015 1 KOMNIEKTOM KOHCTPYKTOPCKOM foKymeHTauumn TOAM.413412.030 n npmsHaH
rogHbIM N5 SKCNAyaTaumu.

11.2 MNocTtaBnsaemas KOHOUrypaums:

UHtepddeiic

RS-485 [ | | Ethernet [ ]

HasBaHue KomnneKkTtylowen

Tun 3aBoackoii Ne
yactu
MpeobpasosaTenb
OnuHa Konuuectso

Kabenb pans  nogknw4yeHus
npeobpasoBarens
Kabenb RS-232
Kabenb USB

MporpammHoe obecneyenune, CD-anck nam USB-Hakonuteno

CBuAaeTenscTBo o0 nosepke Neo

[aTa BbInyckKa 202 .
Mpeacrasutens OTK
[aTta npogaxku 202 .

MpepcTtaBuTeb N3roToBUTENA

MIT.

AO "9KCUC"
><1124460 Mocksa, 3eneHorpag, a/a 146
® Ten/dakc (499) 731-10-00, (499) 731-77-00
(495) 651-06-22, (495) 506-58-35
E-mail:eksis@eksis.ru
Web:www. eksis.ru
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12 TAPAHTHUH U3IrOTOBUTEJIA

12.1 W3rotoBuUTeNb rapaHTUMPYeT COOTBETCTBUE razoaHansaTopa TpeboBaHuam TY 4215-
004-70203816-2015 npu cobatogeHUM noTpedbuTenem YCAOBUMA 3SKCM/yaTauuu,
XPaHEHWUA U TPAHCNOPTUPOBAHMA.

12.2 TapaHTUIHbIN CPOK 3KCNAyaTaUumM ra3oaHanmnsaTopa — 12 MecsaueB co AHA NPOAAXKM.

12.3 B cnyyae BbIXxo4a rasoaHanMs3aTopa M3 CTPOA B TEYEHMEe rapaHTUIMHOro CPOKa npwu
ycnosum cobnogeHva notpebutenem ycnoBuUM  IKCNAyaTaUMM, XPaAHEHUA W
TPaAHCMNOPTUPOBAHUA WU3rOTOBUTENb 0053YyeTCA OCYLLECTBUTbL €ero 6ecnnatHbIn
PEMOHT.

12.4 B cnyyae npoBeAeHWs TapaHTUMHOIO PEMOHTa rapaHTUs Ha rasoaHa/M3aTop
npoA/ieBaeTcA Ha BPEMA PEMOHTA, KOTOPOE OTMEYAETCA B JINCTE JAHHbIX O PEMOHTE
razoaHasmM3saTopa.

12.5 [octaBKka npubopa WM3roTOBUTENO OCYLLECTBAAETCA 3a cyeT notpebutena. Ons
oTnpaBkM npubopa B PEMOHT HeobxoAMMO: ynakoBaTb MpuboOp HagnerKawmm
06pa3zom BO M36eXKaHME NOBPEXAEHUMA MPU €ro TPAHCMOPTUPOBKE; BMeCTe C
COMPOBOAMUTENBHBIM  MUCbMOM, OQOPMAEHHbIM HA ¢GUPMeHHOM 6naHKe, C
yKa3aHMeM MOJIHbIX PEKBU3UTOB, KOHTAaKTHOM MHPOpPMaLMeN (KOHTAKTHbIM TenedoH,
e-mail, KOHTaKTHOe /MUO), Uuenel oTnpaBaeHna npubopa M  ONUCAHMEM
HeucnpaBHOCTEN (NPU WMX HaAWYMM) NPUBE3TU NNYHO NMBO OTNpPaBUTbL toHON
TPAHCMNOPTHOM KOMNAHWEN B 0PUC NPeaNnPUATUA-U3rOTOBUTENA NO agpecy: 124460,
2. MocKsa, 2. 3eneHoepad, npoe30 4922, cmpoeHue 2, KomHama 325.

Aapec ana otnpasneHnt Pryn «Mouta Poccnny»: 124460, e. MockKsa, 2.

3eneHoepad, a/a 146.

12.6 TapaHTMA U3roTOBUTENA HEe pPacnpoCTpaHAeTcA W 6ecnnaTHbIi  PEMOHT He
OCYLLEeCTB/IAETCA:
1. B CNy4YaAxX ecqv B AOKYMeHTe «PyKOBOACTBO MO 3KCN/yataumv u nacnopt»
OTCYTCTBYIOT W/N COAEPKATCA M3MeHeHMA (UCcnpaBieHuA) cBefeHW B paspene
«CBeneHuna o npnemke»;

2. B CAy4asaX BHELWHWX WAN BHYTPEHHUX NOBPEXAEHUN (MexaHWYEeCKUX,
TEPMUYECKMX M NPOoYnX) Npnbopa, pasbemos, Kabenei, CEHCOPOB;

3. B CAy4aax HapylweHwuir nnombupoBaHuAa npubopa, Npu HaAWMuUK Cenos
HECaHKLUMOHMPOBAHHOIO BCKPbLITUA U U3MEHEHWUA KOHCTPYKLMK;

4, B C/ly4anAx 3arpA3HeHnin kopnyca npnbopa nam AaTunKos;

5. B C/ly4aAX BbIXOAa M3 CTPOA NpMbOpa UAM AaTYMKOB B pe3y/bTaTe paboTbl B

cpefie Heg0MNyCTUMO BbICOKMX KOHLEHTPALUMI aKTUBHbIX ra30B;

12.7 Nepuoauyeckas noBEpKa ra3oaHanM3aTopa He BXOAUT B  rapaHTUMHble
0653aTeNbCcTBA U3roTOBUTENA.

12.8 WM3rotoBuUTENb OCYLLECTBASAET NIATHbIA NOCAErapaHTUMHbBIN PEMOHT.

12.9 TapaHTUA M3roTOBUTENS HA BbINOJIHEHHbIE PabOTbl NOCAErapaHTUMHOINO PEMOHTa,
COCTaB/AET LWeCTb MeCALEeB CO [AHA OTrpy3KM rasoaHanusaTtopa. [apaHTus
PacnpoCTpaHAETCA Ha 3aMeHEeHHble/OTPEMOHTUMPOBAHHbIE NPWU NOC/NerapaHTUMHOM
pPeEMOHTe AeTanu.

12.10 PekomeHAayeTCA EKEr0AHO NPOBOAUTL CEPBUCHOE 06CNYXKMBaHME ra3oaHannsaTopa
Ha 3aBoAe-U3rotoBuTeNe.

12.113rotoBUTENb HE HECeT rapaHTUIHbIX 00s3aTeNnbCTB Ha  MOCTaBAEHHOEe
obopypoBaHMe, ecnM OHO MNOABEPrasiocb PEMOHTY WAM OBCAYKMBAHWUIO B He
CEPTUPULMPOBAHHbBIX U3rOTOBUTENIEM CEPBUCHbBIX CTPYKTYpPaX.
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INPUJIOZKEHHUE A
CBUeTe/IbCTBO 006 YTBEPK/JEeHUHU TUIIA CPeACTB U3MEepPEeHU N

®ELEPANBHOE AFEHTCTBO
MO TEXHNYECKOMY PEIYIIMPOBAHUIO K METPONOI A

- CBUJIETEJIbCTBO

o6 yTBEpXAeHUM TUna CpeacTs namepeHuit

RU.C.31.001.A Ne 60864/1

- Cpok penicteus no 08 aekabps 2020 r. '

" HAUMEHOBAHMUE THIIA CPEJICTB MU3MEPEHWIA
[aszoaHanu3saTopb! kucrnopoaa u okcupa yrnepopa lNKr-4 moaudukaunin NKr-4 B,
TIKr-4 H, NMKr-4 /X
WU3TOTOBUTEJIb .

AKUMOHepHOoe 061EecTBO "JKonornyeckue ceHcopbl U cucteMbl” ("3KCUC")
(AO "OKCHUC"), r. Mockea, r. 3eneHorpag

PETUCTPALTUOHHBIN No 62615-15

JIOKYMEHT HA TIOBEPKY
M1 242-1930-2015

HHTEPBAJI MEXTY TIOBEPKAMH 1 roa

CBuperenscTBO 00 yTBEpXKIeHHM Tuma mepeodopmieHo npukazom @eneparbHOrO
areHTCTBA IO TEXHHYECKOMY PEryIHPOBAHMIO W MeTposoruu oT 03 okTsbps 2018 r.
Ne 2108 : '
@arenwbm IPUIIOKEHHEM

K HaCTOAIOEMY CBHACTCIIBCTBY.

3amecrurens PykoBomutens A.B.Kynemon

CDenepanLHoro ‘ar€HTCTBa

srresae eesesiieeresscenianes
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ITPUJIOKEHHUE b
MeToauKa NOBEPKH

YTBEPXJIAIO
— PykoBoautens
d, Menneneena"

[ocynapcTBeHHas cHcTeMa 00€eCIeueHHs €/IMHCTBA H3MEPEHHI
["azoananusatopsl Kuc0poaa ¥ okcHaa yrneposaa IKI'-4
moaupukanui IKI-4 B, I1IKI'-4 H, T1KI"-4 / X
MeTtosnKa NOBEpKH.

MII-242-1930-2015

COIJIACOBAHO

PykoBoauTe b HAYYHO-HCCIE/10BATEIBCKOTO OT/ena
roCy/lapCTBEHHBIX 3TAJIOHOB

B 00n1acTH QH3UKO-XUMHYECKHX H3MEPEHUH

' CU DI'VII "BHI/IP;!M;IN. JLH. Mensieneena"
. “Z.___JI.A. Kononensko

(—- < n_u 20] 5 r.
Pazpaboran

JIUTE/1b CEKTOpa

T.B. Coko.108

r. Cankr-IletepOypr
2015 r.
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Hacmsmax METOJAHKAa MNOBCPKH pacnpocTpaHsieTCs Ha rasoaHajin3aTopsb! KHCII0po/la U OKCHaa
yrepona TIKI™-4 momu¢ukaumii TIKT-4 B, TIKI-4 H, TIKI-4 /X (manee — rasoasanusatopsi),
Beimyckaemple  3A0 “DKCUC” (Mocksa, r. 3enenorpan) u OAO «ITPAKTUK-HI[» (Mocksa,
I. 3eneHoOrpan), ¥ yCTaHaBIHBAET METOAMKY WX MEPBHYHOM MOBEPKH 10 BBOAA B SKCIUIYATalMIO U MOCI]E
PEMOHTa, & TAK)KE NNEPHOAHYECKOH MMOBEPKHU B IPOLECCE IKCILTYaTALIHH.

WuTepsan Mex1y noBepkaMH - OHH ro.
1 Onepauuu noBepkH

1.1 Tlpu npoBeeHHH MOBEPKH JOMKHBI ObITH BBINOIHEHbI ONIEpAlUk B COOTBETCTBUM ¢ TadnuLei |,

Tabnuua 1 — Onepauun noBepku

[ Homep nynkra | TlpoBenenue onepauus npy nosepke |
HaumenoBanue onepauun METOIHKH
NepBHYHOH MEPHOANYECKOH
MTOBEPKH
' 1 Buewnuii ocmMotp | 6.1 ] aa Ja ]
2 OnpoGoBatue | 6.2 I ]
- IpoBepKa (YyHKIHOHUPOBaHHS 6.2.1 aa aa ]
| razoaHanmsaropa I )
- IpOBEPKa  YCTAHOBJICHHBIX  3HAYEHHH 6.2.2 ] na ‘ na
MOporos cpabaTblBaHHA CHTHAJIH3ALIHH | | '
- poBepKa  IEPMETHYHOCTH  ra3oBOro 6.2.3 i aa na
TpaKkTa H MPOU3BOHTEIBHOCTH *
| BCTPOGHHOTO  KomIpeccopa(To/bko  and |
MCITOTHEHHH C MPUHYAUTEIbHBIM OTOOpOM |
_podbi) ‘ , ;
3 INoarBepxaeHue COOTBETCTBHSA | 6.3 ‘ na Ja
PlporpaMMHOFO obecrneyeHus ‘ |
' 4 Onpenenexne METPOJIOTHYECKHUX 6.4 |
XapaKTEPUCTUK |
| - OTpeieNleHHe OCHOBHOH IOTPEIIHOCTH | 6.4.1 za a |
| ra3oaHajnusatopa i B S
|- OmpeJiesieHHe BapHALIHK NOKa3aHUH 6.4.2 Ja HET
- ONpEae/IeHHe BPEMEHHM YCTAHOBJICHHSA 6.4.3 na \ aa
MOKa3aHHH [‘ | |

1.2 [Ilpy nonmy4eHHM OTPHLATEIBbHBIX PE3YJbTaTOB IIPH NPOBEACHHHM TOH WM HHON OMepauuH,
TI0BepKa ra3oaHaiM3aropa npeKpamaeTcs.

2 Cpencrsa nosepku

2.1 [Ipu rnpoBeacHHH NOBEPKU JOKHBI ObITH IPUMEHEHDBI CPE/ICTBA, YKa3aHHbIe B Tabnuue 2.

Ta6nuua 2 — Cpencrsa rnoBepku

?;:;2 HanmeHOBaHHME ITAJIOHHOTO CpPEICTBA HM3MEPEHHH WM BCIIOMOTATEILHOTO CpE/CTBA
vetomuiy | "OBEPKH; HOMED JOKYMEHTA, PEIMaMEHTHPYIOUIETO TEXHHHECKHE TpebOBaHHs K CPEACTRY,
METPOJIOTHYECKHE H TEXHHUYECKHE XapaKTePHUCTHKH
110BEPKH
6 Tepmomerp pryTHbIH cTeknsHHbli nabopartopubiit TJI-4, TY 25-2021.003-88, 'OCT

28498-90, auanasoH uamepenuii (0-55) “C, nena nenenns 0,1 °C, morpeunocts + 0,2 °C
Bapomerp-anepon KOHTpoJbHbIH M-67 TY 2504-1797-75, mana3zod u3MepeHHi JaBleHus oT
610 10 790 mm pr.cT., norpemHocTs £0,8 MM pr.CT.

[Tcuxpometp acnupaumonubiii M-34-M, TV 52.07-(I'PITU.405 132.001)-92, nuanazon
OTHOCHTENBbHOM BrakHocTH o1 10 10 100 % npu Temneparype ot 5 10 40 °C

o
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Homep

MYHKTa HanmeHoBaHMe 5TalOHHOTO CpeacTBa H3MEPEHHI MJIM BCIIOMOTraTe/IbHOTO CpeICTRa

METONHKH TTOBEPKH, HOMEP AOKYMEHTA, PEMIAMEHTHPYIOWIETO TEXHUYECKHE TPeGOBaHHs K CPE/ICTBY,
METPOJIOTHYECKHE ¥ TEXHUUYECKU

[TIOBEPKH p € XapaKTepUCTHKH

6.4 Porametp PM-A-0,063 FY3 I'OCT 13045-81, BepxHsis rpaHuua AHana3oHa U3MepeHHil
o&nemHoro pacxosa 0,063 M/u, k1. TouHOCTH 4

Cexynjomep COCnp, TV 25-1894.003-90, norpemsocts + 0,2 ¢

Beumnb TOYHOH perynupoBku TpaccoBeid BTP-4, nnmanazon paGouero masnenus (0-6)
Kre/cm’, IMaMeTp YCIOBHOTO IIPOX0ia 3 MM, TMIPUCOEIMHEHHE IUTYLEPHO-HHUMIIENIBEHOE MO
ru6Ky10 TpyOKy auamerpom 4...8 MM

Penyxtop OannoHHBIH KHCJIOPOAHBIH OAHOCTYTEHYaTHIH BKO-50-4
no TV 3645-026-00220531-95

Tpybka meanuunckas nonusunuixnopuanas (IIBX), 6 x 1,5, TV 64-2-286-79
CranpaptHble 00pasipsl cocTasa razossie cmecu (I'C) kucaopon — asot (I'CO 10253-2013),
oxeun yrnepoaa — Bozayx (I'CO 10242-2013) B GanoHax MOA JaBIEHHEM, BBITYCKAEMbIC
no TV 6-16-2956-92(I1lpunoxenne A, tadbnuua A.1)

A30T 0c000# uncToThl copT 2-# no F'OCT 9293-74 B GanoHax 1o gaBleHUeM
TloBepounstit HyneBo# raz (ITHI') — Bozayx (mapka B) mo TV 6-21-5-82 B 6ayuionax noa
JlaBJIeHHEM

[Ipumeuanus:

1) Bce cpeactBa MOBEpKH JO/DKHBI HMETh JEHCTBYIOLIME CBHIETENLCTBA O IOBEPKE HIIH

arTeCTalHu,

2) fonyckaeTcs MPUMEHEHHE JPYrHX CPEACTB IOBEPKH, OTIMYHBIX OT MEPEYMCIIEHHBIX, |

METPONIOTHYECKHE XaPAKTEPHCTHKH KOTOPIX HE Xy)Ke YKA3aHHBIX. '

3 TpeboBanus Ge3onmacHOCTH

3.l Ilpn  mpoBemeHMM  NOBEPKH  HeoOXoAMMO  cobmromath  TpeOoBaHHS  O€30MacHOCTH,
npenyCMOTpeHHble HeHCTBYOIMMH  "llpaBuiaMM  TeXHMYECKOH SKCMyaTallid 3JIeKTPOyCTaHOBOK
nmpeomeneﬁ" "[lpaBujaMu  TeXHUKH ©€30MaCHOCTH TpU  IKCIJIyaTallUH  3JEKTPOYCTAHOBOK
notpedutencit”. “IlpaBunamMu ycTpoiictBa U Oe3onacHOM 3kciyaralMed cOCyA0B, padOTAIONMX IOX
JaBI€HHEM”, W YKa3aHUAMH MO TeXHHKe Oe30MacHOCTH, IIPUBEAEHHLIMH B 3KCIIyaTallHOHHOH
JIOKYMEHTAUHMK Ha CPeACTBa MOBEPKU H MOBEPSIEMbIe ra30aHaIU3aToOPBI.

3.2  He nonyckaercs cOpaceiBath ['C B arMochepy pabouux moMelueHuH; moMeleHne J0/HKHO ObITh
000pyA0BAaHO NMPUTOYHO-BBITSHKHOH BEHTUIISALHUEH.

3.3 K nmoBepke JOMyCKalOTCA JIMLA, M3YYUBIUME OKCIJIyaTALMOHHYIO JOKYMEHTALMK Ha
razoaHaju3atopsl «PykoBOACTBO 10 3Kcruyaranuu ¥ nacrnopt» TOAIL413412.020 ... 031 PO u [1C(
3aBUCUMOCTH OT TOBepsieMOH MOJU(UKALIMH) U NpoLUeIlIie HEOOXOAUMBIH HHCTPYKTaX.

4 Ye10BHH OBEPKH

4.1 [1pu npoBeIEHHHU MOBEPKH J0JIXKHBI ObITh COOJIOIEHBI CIIEYIOLINE YCIIOBHUS:

- TeMIeparypa OKpysKaroulero Bosayxa, °C 205
- OTHOCHUTEJIbHAS BJIAYKHOCTh OKPYXKAIOIEro Bo3ayxa. % ot 30 1o 80
- armocepHoe naBnenue, klla or 84,4 no 106,7

— JlomyckaeTcs MCroJb30BaHHE CTAHAAPTHBIX 00pa3LOB cocTaBa ra3oBbix cmecei (I'C), He ykasaHHbIX B

[TpHI0XKeHHH A, NPY BLITNOJHEHHH CAEAYIOLHUX YCIOBHIA:
- HOMHHAJILHOE 3HAYeHHE M TIpesesibl IOMYCKAeMOro OTK/JOHEHHS COAEpKaHMA omnpenenseMoro kommouewta B 1'C

JIO/KHBI COOTBETCTBOBATH YKA3aHHOMY U1 COOTBETCTBYOLEH I'C H3 npuiokeHns A;
- OTHOILEHHE MOTPEILHOCTH, ¢ KOTOPOH ycTaHaBiuBaeTcs coaepxaHue kommnoneHTa B I'C, k mpeaeny aonyckaemoi

OCHOBHOI NOTPELHOCTH NOBEPSEMOTO ra30aHAN3aTOPa, JIOMKHO ObITh HE Gonee 1/3.
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5 IloaroroBka K nosepke

5.1 Tlepen npoBeneHHeM NMOBEPKH BBITOJHSIOT CEAYIOIHE IOATOTOBUTENbHbIE PAOOTHI:

1) MpOBEPSAIOT KOMIUIEKTHOCTh Tra30aHajn3aTopa B COOTBETCTBHH C €ro JKCILUTyaTalMOHHOM
JIOKyMeHTaluel (Mpu IepBUYHOH NOBEPKE);

2) IOArOTAaBAMBAIOT T[a30aHANM3aTOp K paboTe B COOTBETCTBHM C TpeGOBaHUAMHUpA3ZIEna
«IloaroroBka mpubopa K HCIOJb30BAHHIONI0KYMEHTOB«PYKOBOACTBO 11O SKCIUIyaTalldd M INACIopT»
TDAIL.413412.020 ... 031 PD u [1C(B 3aBHCHMOCTH OT NOBepsieMON MOJH(BUKALIHH);

3) NpoBepAIOT HalM4yKe NacrnopToB U cpoku roguocty ['C;

4) 6amnonsl ¢ I'C BBIIEP)KHBAIOT B TOMELICHHH, B KOTOPOM IIPOBOAST [IOBEPKY, B TCYCHHE HE
MeHee 24 4, TIoBepsieMBble ra30aHanu3aTops! - 2 u;

5) MOArOTaBIMBAIOT K paboTe CpeacTBa MOBEPKM B COOTBETCTBHH C TpeOOBaHHAMH X
9KCIITyaTaMOHHON JOKYMEHTAlMH;

6) coOuparoT CXeMy MOBEPKH, PEKOMEHyeMasl cXeMa COeAHHEHMH NpyBe/ieHa Ha pucyHkax B.1 u
b.2 Ilpunoxenus b.

6 IIporeneHue noBepKu
6.1 Buewnu# ocMoTp

[Ipu BHEIIHEM OCMOTpE JIOJKHO OBITH YCTAHOBIIEHO:
- OTCYTCTBHE MEXAHHYECKMX TMOBPeXXKAEHHMH (UapanuH, BMSATHH W Ap.), BIMAIOWKX Ha
paboTOCIIOCOOHOCTh ra30aHAIM3aTOoPa;
- HaJIMYHe MapKHPOBKH Ta30aHaJiM3aTopa COIIacHO pasjeny «MapkuposaHue, IIOMOHpOBAHHE,
YnakoBka»JOKyMEHTOB «PykoBOACTBO no skcmayarauud W nacrnopt» TPAIT.413412.020 ... 031 PD u
[1C (B 3aBUCHMOCTH OT NTOBEPAEMOH MOTH(PUKALIUK);
- MCIIPABHOCTh OPraHOB yNpPaBJIEHUSI.

['a30aHanIM3aTOp CUMTAECTCA BbIAEPXKABLUMM BHELIHHI OCMOTD YAOBIETBOPUTENILHO, €CJIH OH
COOTBETCTBYET IePEYUCIIEHHbIM BhILLIE TPEOOBAHUSM.

6.2  OmnpoboBanue

6.2.1 Ilposepka pyHKUHOHHPOBAHHA ra30aHaIH3aToOpa

ITpoBepKy (yHKUHOHHPOBAHHA ra30aHaIu3aTopa IPOBOJUTH B CICAYIOLIEM MOPSIKE:

- BIUTIOUMTh Ia30aHaJIM3aToOp B COOTBETCTBUM € yKazaHMsMH paszgena «IloaroroBka mpuGopa k
HCIOJIb30BAHHIO» JOKYMEHTOB «PyKOBOACTBO 1O 3KcIIyarauuu d nacnopm» TOAIL413412.020 ... 031
P3 u IIC (B 3aBUCHMOCTH OT NOBEPAEMOI MOAU(DHUKALKH ), TOCIIE YETO JOJKEH BKIIOYUTHCA JHCILIEH;

e Ha JUCIIee OTOOPA3UTCA PEXUM TECTHPOBAHHUS, 1I0CIE KOTOPOro razoaHalli3aTop Nepeiiér B
PEXHUM H3MEPEHHH.

Pesynbrar npoBepKH (YyHKUHOHHPOBAHMS ra3oaHajiu3aTopa CYUTAIOT MOJOKHUTENILHBIM, €CIH 110
OKOHYaHWH BPEMEHHM I11pOrpeBa ra30aHalnu3aTop MEPEeXOAUT B PEKHM H3MEPEHHH U OTCYTCTBYIOT
cooOuieHus 00 OTKa3zax U HEHCIIPABHOCTH.

6.2.2 IlpoBepka ycTaHOBIEHHBIX 3HAYEHHH NOPOroB cpabaTbIBaHUs CHIHATU3ALUHU

BoiiTt B OCHOBHOC TIO/b30BaTEILCKOE MEHIO M3 pekMMa H3MEpPEeHHH B COOTBETCTBHH C
ykazaHusMH pasaena «PexuMpl padOoTbl M HACTPOMKH Mpubopa» HOKYMeHTOB «PykoBOACTBO IO
skcrutyaranun U macnopt» TOAIL413412.020 ... 031 P3 u IIC(B 3aBHCHMOCTH OT IOBEpPSeMOMN
MoaH(DHUKALHK).

[TepeiiTu B pesxuM O0TOOpaXKEHUS MOPOTOB CpadaThIBAaHUs CHTHAIM3ALIUH.

Pesynbrar mNpoOBEpPKH CYUTAIOT MOJIOXKHUTEJBHBIM, €C/IM 3HAYE€HHS MOpOroB CHIHaIM3aLUH
COOTBETCTBYIOT YKa3aHHbIM B IaCIOPTE ra30aHaliM3aTopa.

6.2.3 Tlposepka repMETHYHOCTH [a30BOr0 TpakTa (TOJNBKO JUIS HCIOIHEHHH C NPUHYAMTEIbHBIM
otoopom poOel, kpome 1TKI-4 B-K-IT, ITKI-4 B-CO-IT)

[IpoBepKy repMETHYHOCTH ra30BOr0 TPakTa IPOU3BOJAT B CJIEAYIOLIEH I0C/IE10BATEIbHOCTH:

- Ha BXOAHOH LITYLIep razoaHajiu3aropa (M3MepuTeIbHOrO npeodbpa3oBaresis) HaIeBaloT 3anTyILKY:;
- K BBIXOAHOMY LUTYLIEPY NOACOEAMHSIOT BXOX pydHOro npo6ozabopuoro ycrpoiicta tTuna ¥3I'TI-3
(«mex pe3rHOBBINY);
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- CKUMaroT pe3nHoBYyro rpywmy Y3I'TI-3 1o npenena u OTIYCKAIOT.

PesyneraTel MpOBEPKH CUMTAIOT NOJAOKHTENBHBIMH, ecan  Y3ITI-3 He BOccTaHaBIMBaeT
nepBOHaYalIbHYIO (opMy 3a 3 MHH.
6.2.4 IlpoBepky NpOM3BOAMTENFHOCTH BCTPOEHHOTO KOMIpeccopa (TONbKO IS MCHOJHEHHH ¢

IIPUHYIUTENBEHBIM 0TOOPOM 1POOKI)

IIpoBepky NpPOM3BOAMTENBHOCTH BCTPOEHHOrO KOMIpECcopa TMPOM3BOAAT B CIEAYIOIIEd

TOCIIE10BaTEIbHOCTH:

a) NOJCOEIUHSIOT K IUTYyLIEpY «BXOA» razoaHanuzaropa poramerp tuna PM-A-0,063 I'V3 uiu
aHaJIOrMYHBIHA

IIpumeuanne - ans ucnonneuuit [1IKI-4 B-K-II, ITKT-4 B-CO-IT mryiep «BoIXxoa» A0mkeH ObITh
3aKPBbIT 3aMTyLIKOM;

0) BKJIIOYAIOT NMPUOOP MIIH BCTPOSHHEIH MOOyAnTeNb pacxoa (B 3aBUCHMOCTH OT HCIIOJHEHHS )}

B) (PMKCHPYIOT YCTAaHOBUBLUMECS MOKa3aHHs 110 LIkajle poTaMeTpa.

PesynpTartel NpOBEPKH CUUTAIOT IIOJIOXKHUTEIBHBIMH, €CIIM 3HAYeHHE pacxola aHalUu3HpyeMoii
cpezbl, 00ecneyMBaeMoe razoaHaniu3aTopom, JIexuT B npenenax (0,3 + 0,2) M /MUH.

6.3  TloaTBepXxIeHHE COOTBETCTBHS MPOrPaMMHOI0 ObecreueH s

6.3.1 TloaTBepxneHue CooTBETCTBUs  INporpammHoro  obecneuenuss (I10)  rasoaHanuzatopoB
IPOBOAUTCS MyTEM NPOBEPKU COOTBETCTBUS [10 razoanHain3atopos, NpeaCcTABIEHHBIX HA MOBEPKY, TOMY
[10, xotopoe ObU10 3aUKCHPOBAHO (BHECEHO B OAHK JAHHBIX) NMPU HCHBITAHHAX B LEIAX YTBEPKIACHHUS
THIIA.

6.3.2 Jlnsa npoBepku cooTBeTcTBUs [10 BBINONHSAIOT CISAYIOUIME ONEPALIHH:

— NOpOBOAAT  BU3yalM3alMi0  HIEHTH(DUKAUMOHHBIX  JaHHbIX [1O, ycTaHOBIEHHOTO B
razoaHanu3atop (B 3aBUCHMOCTH OT MOAHM(DMKAUMH H HCIOJHEHHUS OTOOpaxkaeTcsi Ha AMCIUIeE IpH
BKJTFOYEHHHU IEKTPHUECKOro MUTAaHUs WK JOCTYIHO JUIst IPOCMOTpA Yepe3 MEHIO ra30aHaIl3aTopa);

— CpaBHUBAIOT NOJY4YeHHbIE JaHHbIE ¢ UICHTH(PUKALMOHHBIMH JAHHBIMU, YCTAHOBJIEHHBIMH [IPH
NpOBEIEHUHM HUCIBITAHHH B LeJIsIX YTBEPKACHHUS THNA M yKa3aHHLIMH B  ONMCAHUM THIA
ra3oaHaju3aTopoB.

6.3.3 Pesynbrar  mnoaTBepXAeHUS  cooTBeTCTBUS  [IO  CUMTAIOT  MOJOXHUTENBHBIM,  €CJIH
UIeHTH()UKALKMOHHBIE JaHHbIE COOTBETCTBYIOT YKa3aHHBIM B ONHCAHHM TUNA Tra30aHAIW3aToOpOB
(npunosxxenue k CBUAETENHCTBY 00 YTBEPKIEHUH THIIA).

6.4  OnpezneneHue METPOJOIHUECKHX XAPAKTEPHCTUK

6.4.1 Onpenenesue OCHOBHOM MMOrpeLUHOCTH razoaHaliu3aropa

OnpeneneHHe OCHOBHOM TNOIpPEeLIHOCTH  ra30aHalWd3aTopa IMpPOM3BOAST B ClEAyOUIEH
NOCJIEeJ0BATENbHOCTH:

a) COOUpAIOT ra3oBYlO cxemy, npeiactaBieHHylo Ha pucyHke b.1 wmu B.2 (Ilpunoxenue B) B
3aBHCUMOCTH OT criocoba otoopa npoosl (H(dY3HOHHBIH MM NPUHYAUTETBHBIN);

©6)uHa  BXoAN  rasoaHanmuzaropa  (WIM  WM3MEPUTEIBHOrO  mOpeodpasoBaTesis)  MOAAKT
['C(ITpunoxxenue A, B 3aBHCUMOCTH OT JHala30Ha H3MEPEHHH MOBEPSEMOro ra3oaHaau3aropa) B
MOCTe0BaTENbHOCTH:

-NeNe 1 =2—~3-2—1-3 — npu nepBUYHOMH MTOBEPKE;

- NoNe 1 — 2 — 3 nnpu nepyuoaIHyecKOH MoBepKe

Bpemss nomaun kaxzpoit ['C He meHee 90 ¢, BpeMs MoJayd KOHTPOJIUPYIOT C IOMOLIBIO
CeKyHaoMepa.

Pacxon I'C ycTaHaBnuBarOT BEHTHIEM TOYHOH PeryJUpPOBKHU:

- paBueM (0,3 + 0,1) JM°/MUHUTS HCTIOHEHUH ¢ AHM(DY3MOHHBIM OTGOPOM IPOGHI;

- U1l MCIIOJIHEHHM NPHHYAUTEIbHBIM O0TOOpOM IpoObl (anst ucnonneHuit [TKI-4 B-K-T1, T1IKT-4
B-CO-IT witynep «BbIX0A» J0/DKEH OBbITh 3aKphIT 3arTyLIKoii) Tak, YTOOBI pacXon ra3a Ha JMHUH cOpoca
obu1 Ha ypoHe (0,1 —0,3) M /MHEH.

B) QUKCUPYIOT yCTAaHOBHBILHMECS MOKA3aHHs ra30aHanIM3aTopa Npu nogave kaxaon I'C;

r) 3HayeHHe OCHOBHOM aOCOJIIOTHOH TNOrpelHOCTH rasoaHanuzaropa 4;, oObemHas 10

v
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KHCII0pOZIa, %, HITH MACCOBAsi KOHLEHTPALMS OKCH/A YIIEPOIa, MI/M’, PaCCUHTBIBAIOT 110 GopMyJIe
- A
4;=C;—Cj, (D

rae C; - yCTaHOBHBILIMECS IOKa3aHUA razoaHanu3atopa npu nopaue i-i ['C, obwemHas m0Jis
KHCI0poza, %, M MAaccoBas KOHIEHTPAIHs OKCHJIA YIIepoaa, MI/M’;
i i“ - ICHCTBUTEIBHOE 3HAYEHHE COAEpIKaHHS omnpenenseMoro kommnodHeHta B i-oi ['C,
o0bemHas 101 KUCI0poaa, %o, HIIM MaccoBas KOHLEHTPaLHsA OKCH/A YIIepOoa, Mr/m’
1) 3HAYEHYE OCHOBHOM OTHOCHTEJIbHOM MOrPEIIHOCTH ra3oaHanusaropa d;, %, paCCUMTHIBAIOT 110
(dopmye

¢i—¢cf
A
%

8 === 100 )

n) quist uenondenns T1IKI-4 /X mosTropuTh omepauuy mo mi. a) — r) AJis BCeX U3MEPUTEIbLHBIX
KaHaJIOB (M3MEPUTENILHBIX NPE0bpa3oBareieil) MoBEpseMOro ra30aHan|3aropa.

PesyneraThl MCHBITAHMS  CUMTAIOT  IIOJIOXKHUTEIBHBIMH, €CJIM  OCHOBHAs IOTPELIHOCTB
razoaHaaM3aTopa 10 BCEM H3MEPHTEJIbHbIM KaHajlaM He IPEBbILIAET NPeesioB, ykasaHHbIX B Tabmuue B. 1
IIpunoxenus B.

6.4.2 Onpexenenue BapHaLlH ITOKa3aHUH
Onpenenenne BapHaUuMM MOKa3aHUH JONMyCKAaeTcs MPOBOAWTH OJHOBPEMEHHO C ONpEAeNICHHEM
OCHOBHOM morpewHocTy 1o 1. 6.4.1 npu nonaye I'C Ne 2 (I1punoxenue A, B 3aBUCHMOCTH OT JMana3oHa
H3MEPEHHH MOBEPSEMOr0 ra30aHalu3aTropa).
3HayeHHe BapHauMM IOKA3aHWH rasoaHalu3aTopoB ¥, B JOISAX OT MpPEAENIOB JOIYCKaeMmoit
OCHOBHO#1 aOCOIOTHOH MOTPELIHOCTH, PACCUUTHIBAKOT 1O opmyne
I

=== €)

4o

raoe CZB, Cé\d - pe3ynpTar mMepeHnﬁ COAEPIKaHHUs ONPENETIAEMOro KOMIIOHEHTA MPH NOAXOAE K TOUKE
NOBEPKH 2 CO CTOPOHBI OOJBIIMX M MEHBLUMX 3HAYEHHH, 00beMHas Ao Kucjopoaa, %, WM
MaccoBasi KOHLIEHTpaUMsa OKCHJIa yriaepona, Mr/M3;
4 - Ipeesibl I0MYyCKaeMOH OCHOBHOH aOCOOTHOM MOTPELIHOCTH ra3zoaHaju3aTopa Io
MOBEPAEMOMY H3MEPHUTEIHLHOMY KaHally B TOYKE IOBEPKH 2, o0beMHas A0y Kuciopona, %, uid
MaccoBasi KOHUEHTpaUus OKCHa yriiepoa, I/,
3HaueHHe BapHauMM [I0Ka3aHMH ra3’oaHagu3aTopoB s, B HOIAX OT IPENENIOB AOMYCKaeMOMH
OCHOBHO# OTHOCHTEJILHOH ITOTPELIHOCTH, PACCYUTHIBAIOT MO (hopMmyIe

Js = ol i 100 4
5 — 65'50 >
rme & - IpezieNbl I0MYCKaeMOH OCHOBHOM OTHOCHTENBHOM MOrPEIIHOCTH ra3oaHaii3aTopa no
NOBEPSEMOMY M3MEPHTEIBHOMY KaHaIy B TOUKE MOBEpKH 2, %.
PesynbraT uCHBITAHHSI CYUTAIOT MTOJNOXKUTENBHBIM, €CJIH BapHallus [TOKa3aHUi razoaHaiu3aropa He
npessimiaet 0,5 B 04X OT MpeaesioB A0NMyCKaeMOH OCHOBHOM NOTPELIHOCTH.
6.4.3 OnpeneneHue BpEMEHH YCTAHOBIICHUS TOKa3aHUH
Jlonyckaercss NMPOBOAUTH OIPENEICHUE BPEMEHH YCTAHOBJCHMS I10Ka3aHUH OIHOBPEMEHHO C
OIpeeIeHHEM OCHOBHON NOTPELIHOCTH 110 I1. 6.4.1 W B clIeAyIOLIEM TTOPsIAKE:
a) Ha BXox raszoananusatopa nogaror ['C Ne3 (IlpunoxxeHue A, B 3aBUCUMOCTH OT auarna3zoHa
U3MEpEHHI NOBEPSIeMOro razoaHani3aropa), PUKCHPYIOT YCTaHOBUBLIMECS [TOKAa3aHUsl Fa30aHanu3aTopa;
6) BBIYKCIIAIOT 3HaUYeHKe, paBHOE 0,9 ycTaHOBUBIUMXCS MOKA3aHHK razoaHaln3aropa;
B) IOJAalOT Ha BXox razoaHamusaropa ['C Ne 1, QuKcHpylOT ycTaHOBMBLIMECS IOKa3aHUS
rasoaHanuzaropa. OTKJIIOHEHHE OT HYIEBbIX MOKa3aHUH Jo/KHO ObITh He Oonee 0,5 B 1ossx OT npeaena
J0MycKkaeMOH OCHOBHOM a0COJIFOTHOM IMOrpeLuHOCTH;
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r) MojaloT Ha BXOA rasoaHanusaropa ['C Ne 3, BKIIOUAlOT cexyHIAOMEpP W (MKCHPYIOT BpeMs
JOCTHIKEHHS 3HAYEHHUS], paCCUHTAHHOTO B 1. 0).

Pesynprarhl HCIBITAHHSA CYHTAIOT MOJOXHTEIBHBIMH, €CIIH BPEMSI YCTAHOBJIEHHS MOKa3aHWil He
npessiiaer 30 c.

7 OdopmieHne pe3yibTaTOB IOBEPKH

7.1 llpu npoBeieHHH MNOBEPKH TIa30aHAIM3aTOPOB COCTABISIOT NPOTOKOJI pE3yNbTaTOB IOBEPKH
>
pexoMeHyemas opma KOTOpOro NMpUBEJeHa B IPHIIOKEHHH I

7.2 T'azoaHanu3aTropsl, YIOBIETBOPSIOMWINE TPeOOBAHHAM HACTOAIIEH METOAMKH, IIPU3HAIOT TMOJHBIMU
K SKCIUTyaTaliH.

7.3 IlonoxuTenpHbIe PE3yNbTAaThl OBEPKH OGOPMISIOT 3HAKOM MOBEPKH M (MJIM) CBHAETEILCTBOM O
TMOBEpKe YCTAHOBJIEHHOH (OpMbl, U (MIIM) 3amuchio B macnopre ((popmynspe), 3aBepseMOH MOANHCHIO
IOBEPUTEJIS M 3HAKOM IOBEPKH COIVIACHO JICHCTBYIOIEMY 3aKOHOaaTeNbCTBY Poccuiickoit denepauuu.

7.4 HpH OTPHUATE/IBHBIX PE3YyNbTaTaX IMOBEPKH SKCILTyaTallHO rasoaHalu3aTropoB 3anpClialoT H
BBIJAIOT M3BEUIEHHE O HENPUIOAHOCTH YCTAHOBJIEHHOH (OpPMBI  COrIacHO  AEHCTBYIOLUEMY
3akoHozareNscTBY Poccuiickolt denepalny ¢ ykazaHHeM IPHUMH HENPUTOAHOCTH.
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(obsizaTensHOE)
TexHuyeckHe  XapakTEPHCTHKHM  ra3oBbIX  CMeceil, HCNO/Ib3yeMbIX TpPH  [OBEPKE
ra3oaHajau3aTopoB Kuciaopoza u okcuaa yrepona [TKI™-4 moaudukanmii ITKI™-4 B, TIKI™-4 H, TIKI™-4 /X
Tabnuna A.1
HomuHanbHOW  3HaueHHe  O0OBEMHOMN
JIOJTK ompezenseMoro komnoHenta B ['C
Onpeensembiit }luanazonv M TIpesiesibl JOMyCKAEMOTO OTKIOHEHHSs:, | LIPE/ebl Homep no
U3MepeHui % JIOMYCKAeMO | peecTpy
KOMIOHEHT “ 5
. | comepxaHus it ocuosnoit | ['CO,
(M3MepUTENbHBIN -
OMpeneiIeMoro norpemnoc | 'OCT,
. KOMIOHEHTa | TCNel |TCNe2 I'CNe3 TH Yy
asor O.4., copr
2 1o
I'oCT
9293-74
15% +5% +(-0,046X + | I'CO
Or0n030% O, 1,523) % | 10253-
OTH. 2013
28,5 % + 5| £(-0,008X + | 'CO
% OTH. 0,76) % | 10253-
OTH. 2013
renopoa (9g) asor O.4., copT
2 1o
['OCT
9293-74
50% £ 35 % +(-0,008X + | I'CO
Ot 0 20 100 % - 076) % | 10253-
OTH. 2013
97 % + 1,5 |+ (-0,0037X | 'CO
% oTH. + 0,459) % | 10253-
OTH. 2013
asor O.u., copt
1 o
Oxcun Or 9 no 500 (I;;)g(;:FM
yrnepoza (CO) | mr/m 0.0017 % % | 0,034 % £| % (-1515X |TCO
20 % otH. | 20 % oTH. + 4,015) % | 10242-
(20 Mr/m) (400 Mr/M°) | orn. 2013
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HomuHaneHOl  3HaueHHe 0OBEMHOM
JI0JIH ompenensemMoro komnonenta B ['C
Onpesensemslii Ilnanazouv W TIpesiesbl J0MyCKAeMOro OTK/IOHEeHHs, | 1 IPeaebl Homep no
H3MEpeHHi 0 OIyCKaeMo | peect
KOMIIOHEHT P /o P o | PeseTRY
. | conepxaHus i ocuoguoit | I'CO,
(M3MEepUTENBHBIH
i} OIpEeAENAEMOTO norpewHoc | 'OCT,
KOMOOHEHT2  |TCNel |[[CMNe2 I'C Ne 3 TR ¥
[Ipumeyanus:

1) Azot razoo6paszHslit 0co60it urcToTs! 2-it copt mo 'OCT 9293-74 B 6anoHax MO/ 1aBJIeHHEM.
IIOH}’CK&CTCH HCIIOJIb30BAHHE BMECTO a30Ta IIOBECPOYHOI'O HYJIEBOI'O ra3a — BO34yXa MapKH B B Gaiionax
MOA JIaBlIEHHEM, Bbllyckaemoro rno TY 6-21-5-82;

2)"X" B (QopMmyae pacueTa MpeAesoB JO0MYCKaeMOH OCHOBHOH MOIPELIHOCTH — 3HAYEHHE
06beMHOI 101K onpeiesieMOro KOMIIOHEHTa, ykazaHHoe B nacnopre I'C.

3) UsrotoButenu u noctaBuuku ['C - npeAnpuUATHA-NIPOHM3BOAUTEH CTAHJAPTHBIX 00pa3lioB
cocTaBa Ta30BBIX CMeCEH, MpOCIEKHUBAEMBIX K I'OCYIapCTBEHHOMY NEPBHYHOMY OJTAJOHY €IMHHIL
MOJISIDHOM JIOJIH ¥ MacCOBOH KOHIIEHTPALMH KOMIIOHEHTOB B ra3oBbix cpenax I'OT 154-2011.

4) Ilepecuer 3HaueHH# coaep)aHHs OKcHAA YIIEPOJa, BBIPKEHHBIX B 0O0beMHOH jgoie, %, B
€MHHIIBI MAaCCOBON KOHIIEHTpaluH, MI/M°, BBINONHEH ISl HOPMabHBIX ycnoBuit (temneparypa 20 °C,
armocgepHoe nasnenue 101,3 xlla).

e
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[Tpunoxenune b

(pexomenayemoe)
Cxembl noaauu I'C u3 Ga/u1oHOB oA AaBJICHHEM NPH MPOBEACHUH NOBEPKH

732

n

6

2
J

f _\_ 1 Copoc

v

<

1 — 6asnon ¢ I'C; 2 — peaykrop Oa/yIOHHBIH; 3 — BEHTU/Ib TOYHOH PEryIHPOBKH TPacCoBblii; 4 — poTameTp
(MHAMKATOp pacxoaa); S — nosepsieMblii razoaHamu3aTop (nokasaH yCcloBHO);6 — Hacaaxa s nogauu I'C

Pucynok B.1 — Cxema nogaun I'C 43 GasI0OHOB non AaBaeHHEM HA ra30aHaIn3aTopbl ¢ AM(Qy3nOHHbIM
0TOOPOM NPOOBI

10

(L
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“h

Copoc 6

Rk [

v

: |y |
1 — 6awion ¢ I'C; 2 — pexykrop GayloHHBII; 3 — BEHTH/Ib TOYHOM PEryJIMPOBKH TPAccoBbIH: 4 — poTaMeTp

(MHAMKATOp pacxo/a); 5 — MoBepsieMblii razoaHan3aTop (MoKa3aH ycJIoBHO); 6 — 3aryllKa WTynepa
«BbIXo» (Tosibko s [MKI-4 B-K-I1, [TKI'-4 B-CO-IT).

Pucynok b.2 — Cxema nopauu I'C 13 GainoHOB noj AaBICHHEM Ha ra30aHaIH3aToPbl ¢ MPHHYAHTENBHBIM
orGopom npods!

11
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[Ipunoxenue B
(pexoMenyeMoe)
JlMana3oHbl H3MEPEHUH U IIpesielibl A0MYCKaeMOH OCHOBHON abCOIOTHON
[IOrPeIHOCTHIa30aHAIM3aTOPOB Kuciopoaa u okcuna yniepona [1KI'-4 monndukanuii I1KI-4 B, ITIKT -4

H, INKI"-4 /X
Tadnuua B.1
JluanaszoH u3MepeHui IMpenen
OnpenenseMplii . JI0MyCKaeMoro
R [Ipenens! nonyckaeMoi
h 4 o ” BPEMEHHU
B _ | obbemuoit gonu MaccoBO OCHOBHOI TOrPeLIHOCTH P!
(M3MepUTENbHBIN ONIPENENIEMOro | KOHILEHTpaLHH, Fa30aRAmIATOP YCTAHOBJICHHS
KaHaJ) KOMIIOHEHTa, %o Mr/m’ NOKa3AHMH
Toon, €
O71 0,0 no0 30,0 - = 0,4 % (00.1.)
Kucnopon (O : ’ 30
Por (02 | 510010 100,0 y + 1,0 % (06.1.)
Oxcun - Ot 0 o 20 + 4 Mr/m’ 30
yrnepona (CO) - cB. 20 o 500 =20 % ortH.
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[Tpunoxenue I
(pexoMeHayemMoe)
PopMa npoToKoaa OBEPKU
ITpoToxos noBepku
Ne oT

(tun CH)
1) 3aBosckoit Homep CU
Moaupuxanus CU
2) INpunapexur
3) HaumeHoBaHME H3rOTOBUTENS
4) Jlata BbImycka
5) HauMeHOBaHHE HOPMATHBHOIO JOKYMEHTa IO NMOBEPKE

6) HanmeHnosanue, 0003HayeHHe, 3aBOACKHE HOMepa IIPUMEHSIEMbIX CPEACTB NOBEPKH/ HOMepa
nacnopros ['C

7) Buj nosepky (nepBUYHAsl, IEPHOIHYECKAL)
(HY)KHOE NOAYEPKHYTh)

8) YcroBus noBepku:

— TeMmepaTrypa OKpy)Karolel cpe/sl

— OTHOCHTEIbHAs BJIAXHOCTH OKPYIKArOEH Cpebl

— arMoc(epHoe naBaeHHE

9) PesynbTaThl IPOBEIEHUS TOBEPKH

BHewHuit 0cMOTpP

OnpoGoBaHue
IMoaTBEpIKACHHE COOTBETCTBHS POrPaMMHOI0 00eCIEYECHHUS
Ludporoii ATNITOpPUTM
WnesTtudukaumnoHHoe Homep Bepcun uneHTU(UKaTop BBIYMCIICHHS
HauMECHOBaHHE (unenTrduKaHOHHBIH NpOrpaMMHOTO uudpoBoro
IPOrpaMMHOro HOMED) NPOrpaMMHOTO obecneyeHust uieHTH(dhuKaTopa
obecredeHust obecneyeHus (KOHTpOJIbHas CyMMa NPOrpaMMHOTO
UCIIOJIHAEMOT0 Ko/1a) obecneyeHus

13
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Onpenenerue OCHOBHO# NMOrpeliHOCTH ra30aHaIH3aTOPOB
|

Howmep
I'c
(Touka
TIOBEPKH )

Cocran
[

JlelicTBHTENIBHOE
3HAYCHHE
colepIKaHus
orpeesnsieMoro
xomnonenrta B I'C,
oObemHas nonas, %,
HJIH MaccoBas
KOHLIGHTpaLMs,
Mr/m’

H3mepennoe
3HayeHue
conepKaHus
OIpeAEsEMOro
xomnonenta B I'C,
obwpemHas o, %,
HJTH MaccoBasi
KOHLEHTpaLus,
Mr/m°

3HaueHHe OCHOBHOM MOTPELIHOCTH,

MOJIyYE€HHOE MPH [OBEPKe

abCONMOTHOH,
colepKaHus
OIpe/IeI1eMOro
kommoHeHTa B I'C,
oOvemHas nous, %,
HJIH MaccoBasi
KOHLEHTpaLHs,
Mr/m°

OTHOCHTEJILHOM,

%

OnpenesieHue BapHaLWK MOKa3aHUI

OnpezneneHue BpeMEHH YCTAHOBICHHS NOKa3aHuH

BoiBozx:

3aKoueHe

COOTBETCTBYECT NPEABABISACMBIM Tpe6OBaHHﬂM H IIPU3HAHO I'OAHBIM (HC TOAHBIM) ISt IKCIuTyaTalMu.

®UO u noanuck nosepuTess
Bb11aHo CBHIETENLCTBO O MOBEpKe
(Beinano u3BemeHue 0 HENPUIOAHOCTH

, 3aB. No

(tun CH)

oT

oT

noarucL

nara

14
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Pacnaiika ka6es AJisl N0JK/IIYeHHsI IPU60pa K KOMIbIOTEPY

K npubopy K KOMMbIOTEPY
Liens KoHT. KoHT. Llens
1 1
12345 A 2 - A
B 3 3 B
i dinding O6wuni 5 5 Obuwmin
6789 6 6
. 7 7
Pastém DB-9(poseTka)
CO CTOPOHbI MOHTaXa 8 8
9 9

Pasvém DB-9(poseTka) Paswém DB-9(poseTka)

Pacnaiika Kabena pna nogknoueHua npeobpasosBatens K npubopy

K npeobpaszoBarento K npnbopy
Lienb KOHT. KOHT. Llens
A 1 1 A
B 2 2 B
ObLwmin 3 3 O6wmnin
Pasbém PC4(poseTka) MNutaHune 4 4 MutaHue

CO CTOPOHblI MOHTaXa

Pa3bém PC4(po3seTka)

58
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MNPUJIOKEHHUE T
O6MeH JaHHbIMU N0 IpoTokos1am Modbus RTU u MODBUS TCP

OcobeHHocTK peanmsauymm Modbus RTU:

NHTepdelicbl RS-232-485. 8 6UT gaHHbIXx 6€3 KOHTPoAA YETHOCTM, 2 cTton 6uTa. MaKcMmanbHbIn
TanmayT otBeTa 100 mc.

OcobeHHocTH peanusaumm Modbus TCP:

NHTepoelic Ethernet. MakcMmanbHOe KOAMYECTBO COEAMHEHMI - O4HO. TalmayT coeauHeHns — 5
CEKYHA.

[laHHble U3MepeHNn U COCTOAHMA HAXOAATCA BO BXOAHbIX peructpax (Input Registers), untaemoix

byHKumen 0x04. Opyrne dyHKUMM Npubop He NoAfEepPKMBAET U MPU UX UCNONb30BAHUMN BEPHET OLWNOKY C
kogom 0x01 (lllegal Function).

MaKcMManbHOE KONMYECTBO eAMHOBPEMEHHO 3anpallMBaembix pernctpos - 32. Ecam 3anpolueHo
6osblue, Nnpnbop BepHET owNbKY ¢ Kogom 0x02 (lllegal Data Address).
AfpecHble gaHHble

Ha oguH nameputenbHbIM KaHan BblaeneHo 32 peructpa. MamepuTesibHble AaHHbIe B NepBbIxX 16 perncrpax.
JaHHble cocToAHMA — B nocneaytowmx 16 perncrpax
Homep perncrpa gaHHbIX U3MepPEHUI PpaccYnTbiBaeTCA No popmyne:

NperMCTpa OaHHbIX U3MEpPeHNin = (NKaHana - 1) * 32 + (NnapaM - 1) * 2 (1)

foe  Nkawana — HOMEP U3MEPUTENBHOIO KaHana,
Nnapam — HOMEpP MapameTpa U3amepeHun

Homep pernctpa coctosiHusA (OWMBOK) paccunTbiBaeTcs no popmyne:
Npel’MCTpa [AHHbBIX COCTOAHUA — (NKaHana - 1) *32+ (NnapaM_ 1) *2+16 (2)

Moe Nkanana — HOMEpP U3MepUTEeNbHOrO KaHana,
Nnapaw— HOMEpP NapameTpa UsmepeHus

Hymepauua pernctpos ocywectensetca ¢ 0. HekoTopble nporpamMmHble KOMMAEKCbl HyMepyroT
BXOAHblE perncTpbl ¢ 1. B aTom cnyyae cnepyeT f06aBnatb K dopmMmyiam pacyéTa, eauHuuy.
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NKr-4 /X
Hymepauma napameTpoB M3MepeHUs OCYLLECTBAAETCA B COOTBETCTBMM € Tabanuen 1
Tabnnua 1
Homep HassaHue
napameTpa napameTpa
n3MepeHun
KaHan 1 KoHueHTpauua,
nsmepeHus mr/m3
(KOHUEeHTpayma
oKcmaa
yrnepoaa)

[aHHble namepeHuii umetot dopmar float IEEE 754. OgHO namepeHue 3aHMMaET A4Ba UAYLWUX NOAPAL
perucrtpa, nNpu 3TOM B MJAAWEM PErncTpe HaxoAuTcA MAAALWAA 4YacTb ymcna. Hanpumep, 3HadeHue
TemnepaTtypbl 23.0 (0x41B8162D) noxutca B pernctpbl n-1 1 n Kak 0x162D 1 0x41B8.

[aHHble cocToAHUA (owmnboK) nmetoT popmat asyxbantoro 6e3s3HakoBoro yenoro. Oba H6anTa atoro
Lenoro Bcerga ogmMHakosble. Hanpumep, 3HayeHnem pernctpa ownbku 0x0101 cneayet cuntaTth 0x01.

BanT cocToAHUA npeacTaBnseT cobot BUTOBOE NOJIE CO 3HAYEHUAMMU:

BuT 0 — olwnbBKa cBA3M ¢ NpeobpasoBaTenem;

BMT 1 — HapyLeHMEe HUKHEN rPaHULIbI UBMEPEHMUS;

BUT 2 — HapyLeHMe BepXHel rpaHnLbl U3MepPeHus;

BuT 4 — BHYyTpeHHAA owmnbKa npeobpasosaTens;

BuT 5 — olumnbKa nepecyéTa;

BUT 6 — KOMNNeKcHan owmnbKa;

BUT 7 — olunbBKa BbIYMCAAEMOro NapameTpa.

HopmanbHoe 3HayeHue 6aiTa ownbok — 0 (HWM OANH BUT He BbICTaBNEH).

NouhkwnNeE

Mpumep 1. Temnepatypa BTOporo KaHana: Nianana=2, Nnapam =1, TOrAA:
Npel’MCTpa [aHHbIX U3MEepPeHnn = (2 - 1) *32 + (1 - 1) *2=32 (3)
Appec perncrtpa cCocTosiHUA BblumcaneTca no popmyne

Npermc-rpa [LaHHbIX COCTOAHUA = (2 - 1) *32+ (1 - 1) *2+16=48 (4)
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