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JaHHoe pykosoOcmeo o aKchyamauyuu sensemcs  oguyuanbHol — dokymeHmauyued
npednpusmus MUKPOII.

lpodykuyust npednpusmusi MVIKPOJI npedHa3Ha4YyeHa O aKcrilyamayuu KeanuguuuposaHHbIM
MePCoHaoM, MPUMEHSIIOWUM Ccoomeememeyruue rnpueMbsl, U MOSIbKO 8 UEssiX, OfuUCaHHbIX 8
Hacmosiwem pykosodcmee.

Konnekmue npednpusmua MUWKPOJ1 ebipaxaem 6onbwy0 npusHamesbHoCms  mem
crieyuanucmam, Komopble npunazaom 6onbwue ycunus 0ns  Mo00epKKU 0Ome4yecmeeHHOo20
rnpoudsodcmea Ha Hadnexawiem yposHe, 3a mo, Ymo OHU euwe cbepeanu ceorw curny Oyxa, yMeHue,
criocobHocmu u masaHm.

B crnyyae BO3HWKHOBEHWSI BOMPOCOB, CBA3AHHLIX C NMPUMEHEHMEM 0BGOPYAOBaHUS NpeanpusTus
MWKPOIJ1, a Takke ¢ 3asBkamu Ha npnobpeTeHue obpallatbca No agpecy:
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HacTosiliee pykOBOACTBO MO 3KCnnyatauuu npefHasHadeHo Ans 03HaKoOMMeHusi noTpebutenen c
HasHayeHneM, MoAEenNsiMU, MPUHUMUMOM OEWCTBUSI, YCTPOWCTBOM, MOHTaXOM, 3KCrfyaTaumen u obcnyxvBaHuem
MHAMKaATOpa TEXHOJIOrMYeckoro MukponpoueccopHoro UTM-4 (B ganbHeliwem - uHgukatop UTM-4).

BHUMAHUE ! Mepen ncrnonb3oBaHem WHAamnKaTopa, noxanywcra,
03HaKOMbTECb C HACTOSALLMM PYKOBOACTBOM Mo akcnnyataumm NTM-4.

MpeHebpexeHne Mepamu nNPefoCTOPOXHOCTU W MpasBunaMmu
aKcnnyataumm MoXeT CTaTb I'Ipl/l‘-IVIHOIZ TpaBMUpOBaHUA nepcoHana unu
noepexaeHnsa obopynosaHus!

B cBA3M c nocTtosiHHOM paboToit MO COBEpLUEHCTBOBAHUIO
MHOMKaTopa, MOBbLILAKLWEN €ero HagexHoOCTb U ynyywaloLlei

XapakTepucTtukn, B KOHCTPYKUMUIO MOTyT ObITb BHECEHbI HE3HAYMTENbHbIE
N3MeHeHnA, He OTpaXeHHble B HacTosALleM U3gaHun.

CokpalleHusi, NpUHATbIE B AaHHOM PYKOBOACTBE

B HaumeHOBaHWsIX MapameTpoB, Ha PUCYHKaX, NMpU LMGPOBbIX 3HAYEHUSIX U B TEKCTE WCMOMb30BaHbI
cokpalleHus n abbpeuaTypbl (CcM. Tabnuuy |), o3Havatowme cneayolee:

Tabnuya | - CokpaweHusi u abbpesuamypbi

Abbpesuarypa NMonHoe HaMmeHoBaHue 3HauveHue
(cumBon)
PV nnn X Process Variable Namepsiemas BenuunHa (KOHTPONMpyeMmbii
perynupyembliii napameTp)

T, t Time Bpewms, nHTepBan BpeMeHun

Al Analogue Input AHanorosbIvi BBOA,

DO Discrete Output [WNCKpeTHbIN BbIBOA

EEPROM Electrically Erasable OnekTpu4eckn cTMpaemoe nepenporpaMmMmmpyemoe
Programmable Read-Only NMOCTOSIHHOE 3arnoMuHaloLLee YCTPONCTBO
Memory

NVRAM Non Volatile Random Access | QHeproHe3aBncumMoe 3anoMmnHaroLLee YCTPONCTBO C
Memory NPOWU3BOMbHbLIM AOCTYNOM

1 OnucaHue npubopa

1.1 HasHa4vyeHue nHgukaTopa

Mupukatopl  WTM-4  npeactaBnstoT  coOOM  HOBBIM  KNMacC  COBPEMEHHbIX  YHMBEpPCAalbHbIX
YyemblpexkaHaibHbiX UNMPOBbIX WHAOMKATOPOB C AMCKPETHbIMW Bbixogamu. B cBoem CTpykType uWHOUKaTopbl
cofepxaT Yembipe He3a8UCUMbIX KaHana n3aMepeHusi.

Mupukatop NTM-4 no3sonsieT ob6ecneuntb BbICOKYH TOYHOCTb U3MEPEHWNSI TEXHOMOMMYECKOro napameTpa.
OmnuyumenbHol ocobeHHocmbilo wHoukaTopa WTM-4 daBnseTcsa Hanuume TpexypoBHEBOW raribBaHW4eCKON
n30nsuMm Mexay BXxogamu, BbIXOAAMU U LENbO NUTaHUS.

MHavkaTop npegHasHadeH Kak Ansg aBTOHOMHOro, Tak M AN KOMMMEKCHOro ucnons3oBaHusa B ACYTI1 B
3HepreTnke, MeTannyprum, XMMmM4YeCckon, NULLEBON N APYrMX OTPACSX NPOMbILLNEHHOCTU U HAPOAHOIO XO3ANCTBA.

WUnpunkaTtop UTM-4 npeaHa3HauyeH:

e [Nl WU3MEPEHWUs] YETbIPEX KOHTPONMPYEMbIX BXOAHbIX (OU3MYECKUX MapaMeTpoB (TemnepaTypa,
[aBrneHve, pacxod, ypoBeHb M T. n.), obpaboTkn, npeobpa3oBaHMA M OTOBPaXEHUss MX TEeKyLMX 3HAYEeHUN Ha
BCTPOEHHbIX YeTbIpexpaspsaaHbIX LMpoBbIX MHOUKATOpax,

e yHAukaTtop OpMUPYET BLIXOAHbIE AWCKPETHbIE CUrHasnbl YNPaBieHUs BHELHUMU WCMOJTHUTENbHBbIMU
MexaHu3Mmamy, obecneumBas OUCKPETHOE YMNpaBfieHNWe B COOTBETCTBUM C 3a[aHHOM MOMb30BaTeNieM JOMMKOM
paboThl,

e VHOMKATOP MO3BONSET OTOOpaxaTb 3HaYeHWst TEXHOMOrMYECKUX MapamMeTpoB, MorydYaemblX Mo
UHTEPENCY OT BHELUHUX YCTPOWCTB,

e uHAMKaTop hopmMMpyeT curHambl TEXHOMOrMYecKon curHanusauun. Ha nepenHen naHenu umetoTcs
WMHOMKATOPbI ANs CUrHanM3aumm TEXHOIOMMYECKN OMAaCHbLIX 30H, CUrHasbl NPEBbLIWEHMS (3aHUXKEHWS) N3MepPSeMbIX
napamMmeTpoB,

e uHaukatop WTM-4 MOXeT wucnonb3oBaTbCAd B CUCTEMAX CUrHanM3auuin, OGNOKMPOBOK M 3awwnT
TEXHOJTOMMYeCcKoro 06opyaoBaHUs.
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AA, BB,

1.2 O603Ha4YeHune MHAUKaATOPa N KOMMNJIEKT NOCTaBKU

1.2.1 'HgukaTop o603HavaeTcsi crieayowmnm oopasom:

NTM-4-AA-BB-CC-DD-E-F-U,

CC, DD - cooTtBeTcTBEHHO Ko Bxoaa 1-ro, 2-ro, 3-ro u 4-ro kaHanos:

01 — MNocTosiHHbIN TOoK 0T 0 MA 00 5 MA,

02 — lMNocTosHHbIN TOK 0T 0 MA 0o 20 MA,

03 — lNocTosAHHBIN TOK 0T 4 MA 0o 20 MA,

04 — HanpsikeHune noctosiHHoro Toka ot 0 B o 10 B,

05 — Hanpsxenwne ot 0 mB go 50 mB,

06 — HanpsxeHne ot 0 mB go 200 mB,

07 — HanpsxeHne ot 0 B go 1 B,

08 — TCM 50M, W190=1,428, ot muHyc 50 °C go nntoc 200 °C,
09 — TCM 100M, W100=1,428, ot muHyc 50 °C go nntoc 200 °C,
10 — TCM rp.23, ot muHyc 50 °C go nntoc 200 °C,

11 — TCIM 5001, W100=1,391, ot muHyc 50 °C go nnioc 650 °C,
12 — TCI 1000, W100=1,391, ot muHyc 50 °C go nntoc 650 °C,
13 — TCIM rp.21, ot muHyc 50 °C po nntoc 650 °C,

14 — Tepmonapa TXA (K), ot 0 °C go nntoc 1300 °C,

15 — Tepmonapa TXK (L), ot 0 °C go nntoc 800 °C,

16 — Tepmonapa TXKK (J), ot 0 °C go nntoc 1100 °C,

17 — Tepmonapa TXKH (E), ot 0 °C go nntoc 850 °C,

18 — Tepmonapa TIM10 (S), ot 0 °C go nntoc 1600 °C,

19 — Tepmonapa TIP (B), ot 0 °C go nntoc 1800 °C,

20 - Tepmonapa TBP-1 (A-1), ot 0 °C go nntoc 2500 °C,

21* — Pt 500, W100=1,391, ot muHyc 50 °C go nntoc 650 °C,
22* — Pt 1000, W1¢0=1,391, oT muHyc 50 °C go nntoc 650 °C,
23* — Conpotuenexue ot 0 Om go 1000 Om.

E - ko BbIXOOHOrO aHarnoroBoro curHana:

0 — aHanoroBbIN BbIXOA OTCYTCTBYET,
1—-0T1 0 MA g0 5 MA,

2 — o1 0 MA o 20 MA,

3 — o174 MA oo 20 MA,
4—-0o10Bmo10B.

F - tun BbIXOOHbIX OANCKPETHbLIX CUTHaloB:

0 — OUCKpPETHbIE BbIXOA4bl OTCYTCTBYHOT,
T — TpaH3NCTOpPHbIE BbIXOAbI,

P — peneliHble BbIXOAabI,

C — ONTOCUMUCTOpPHbIE BbIXOAbI.

U - HanpsixeHne nuTaHus:

220 — 220 B nepemMeHHOro Toka,
24 — 24 B NOCTOSIHHOrO TOKAa.

* Mo otgenbHoMmy 3akady. [py 3akase AaHHbIX TUMOB CUrHanoB OygeT HEeBO3MOXHA MepecTporika Ha
curHansl TCM n TCI gpyrux TMnoB B yCrnoBusx notpeburtens.

BHumanue! MNpn 3akase an60pa Heobxoanmo yKa3blBaTb €ro nofHoe Ha3BaHue,
NPUCYTCTBYIOT TUMNbl aHANIOroBbIX BXO40B, aHAaIoroBoro n ANCKPETHbIX BbIXOA40B U HanpsaXxXeHne nntaHua.

Hanpumep, 3akasaH npubop: UTM-4-02-07-09-15-2-P-220

[Mpn 3TOM M3rOTOBMNEHUIO U NOCTaBKE NOTPEOUTENIO NOANEXUT:

1) NHamkaTop TEXHONOrMYEeCKNiA MUKPOMPOLIECCOPHbIV ABYXKaHanbHbIi UTM-4,
2) nepBbi aHanoroBbIn Bxog Al1, kog 02 — nocTosAHHbIA ToK OT 0 MA go 20 MA,
3) BTopou aHanoroBbin Bxoa Al2, kog 07 — HanpsixeHne nocTtosiHHOro Toka ot 0 MB go 200 MB,

B KOTOpOM

4) Tpetun aHanorosbi Bxog Al3, kog 09 — TCM 100M, W 100=1,428, oT muHyc 50 °C go nntoc 200°C,

5) yeTBepTbIN aHanoroeein BxoAd Al4, koa 15 — Tepmonapa TXK (L), ot 0 °C go nntoc 800°C,
6) Bbixog aHanorosbin AO Koa 2 — nocTosiHHBIA ToK 0T 0 MA o 20 MA,

7) Bbixogbl anckpeTHble kog P — peneliHble,
8) HanpspkeHne nutaHus kog 220 — 220B nepemeHHoro Toka.
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1.2.2 KomnnekT noctaeku uHamkatopa MTM-4 npusegeH B Tabnuue 1.2.

Tabnuya 1.2 - Komnnekm nocmasku uHOukamopa NTM-4

0O603HayYeHue HanmeHoBaHue nsgenus KonuyecTtBo
MPMK.421457.039 MwukponpoLeccopHbin nHamkatop UTM-4 1
PykoBoacTBo no akcnnyataumm
MPMK.421457.039 P3 | (u3 pacyeTa - 1 ak3emMnnsap Ha noboe KoNM4eCcTBO U3AENuin NPy NOCTaBKe B 1
OAVH agpec)
MPMK.421457.039 NC | Macnopt 1
M3-02 KoMnnekT KpenexHbiX 3aXXMMHbIX 31TIEMEHTOB 1
734-204 Pasbem gnsa nogknyeHnst uHtepderica 1
734-216 Paszbem ans nogknioYyeHnst BHELLHUX BXOAHbIX U BbIXOAHbLIX Lienen 1
231-112/026-000 PasbeM Ans nogknioYeHnst BHELUHNX BXOAHbIX U BbIXOAHbIX Lienen 1
231-103/026-000 Pasbem ceteBon (220 B) 1*
734-203 Pasbem cetesoi (24 B) 1**
231-131 Pblyar MOHTaXHbIV 1
734-230 Pblyar MOHTaXHbIV 1

* [pu nocTaBke MHAMKaTopa ¢ nuTaHvem 220 B nepeMeHHOro Toka
** MNpu nocTaBke MHAMKaTopa ¢ NMTaHnem 24 B nocTosiHHOro Toka

1.3 TexHM4YeCKne XapaKTepucTUKuU MHaMKatopa

1.3.1 AHanoroBble BXOAHble CUrHanbI

Tabnuya 1.3.1 - TexHu4yeckue xapakmepucmuKU aHarno208bIX 8X00HbIX CU2HaIo8

TexHU4eckasi XxapakTepucTuka

3Ha4yeHune

KonnyectBo aHanoroBbix BXO4OB

4

Twn BXOQHOro aHanorosoro curHana

YHudmumposaHHbie (TOCT 26.011-80):
[MOCTOSIHHBIV TOK:

ot 0 MA 0o 5 MA, RBx=400 Om

o1 0 MA 1o 20 MA, RBx=100 Om

oT 4 MA go 20 mA, RBx=100 Om
HanpsikeHne nocTosiHHOro Toka:

ot 0 B go 10 B, RBx=25 kOm

HanpsixeHue:

ot 0 B go 1 B, RBx=25 kOM

ot 0 MB go 200 mB, RBx225 kOm

o1 0 MB go 50 mB, RBx225 kOm

ConpoTusneHue:

ot 0 Om go 1000 Om

TepmonpeobpasoBatenu conpotusnexuit (QCTY 2858-94):
TCM 50M, W45p=1,428, oT muHyc 50 °C go nntoc 200°C
TCM 100M, W4o=1,428, ot muHyc 50 °C go nntoc 200°C
TCM rp.23, ot muHyc 50 °C go nntoc 200°C

TCM 5001, W100=1,391, ot muHyc 50 °C go nntoc 650°C
TCM 10001, W400=1,391, oT muHyc 50 °C go nntoc 650°C
TCM rp.21, oT muHyc 50 °C go nntoc 650°C

Pt500, W100=1,391, ot muHyc 50 °C go nntoc 650°C
Pt1000, W100=1,391, ot muHyc 50 °C go nntoc 650°C

Tepmonapsl no ACTY 2837-94 (TOCT3044-94, DIN IEC 584-1):
TXA (K), ot 0 °C go nntoc 1300°C

TXK (L), ot 0 °C go nntoc 800°C

TXK (J), ot 0 °C go nntoc 1100 °C

TXKH (E), ot 0 °C po nnoc 850 °C

TMM10 (S), ot 0 °C go nntoc 1600 °C

TMP (B), ot 0 °C go nntoc 1800 °C

TBP-1 (A-1), ot 0 °C go nntoc 2500 °C

Paspelatowiasa cnocobHoctb AL

< 0,0015 % (16 pa3psgos)

Mpenen gonyckaemon OCHOBHOWN NpuBeAEeHHOM
NorpeLIHOCT! U3MEPEHUSI BXOOHbIX NapaMeTpoB

<0,2%

Mpenen gonyckaemon JONONHUTENBHOM NOrPELUHOCTH,

Bbl3BaHHOW M3MEHeHWeM TeMnepaTypbl OKpyxatoLei cpeabl

<0,2%/10°C

Mepwuog namepeHust

He Gonee 0,1 cek

["anbBaHW4eckas pa3BA3Ka aHanorosoro sBxoga

Bxoabl ranbBaHUYECKN U30MIMPOBaHbI OT APYrMX BXOAOB U
OCTarbHbIX Lienen, HanpsikeHne rarbBaHNYECKON Pa3Bs3KN He
meHee 1500 B

MpumeyaHus

1. Kaxpapin kaHan nHaukatopa NTM-4 moxeT ObITb CKOHCUryprpoBaH Ha noAksoveHve moboro Tuna gaTynka.
2. MNpu 3akase BxoAaa Tuna Tepmonapa Ans komneHcauuyn Tepmo-OC cBoBOAHBIX KOHLOB Tepmonapbl B npubope
“cnonb3yeTcs BHYTPEHHWI AaTYMK TemMnepaTypbl, KOTOPbIA YCTAHOBIEH Ha ThbiIfbHOW CTOPOHE MHAMKaTopa.
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AO - BbIXO4HOW aHanoroBbI cUrHasm - peTpaHCMUCCUS OLHOMO U3 BXOAHbIX curHanos Al1-Al4.

Tabnuya 1.3.2 - TexHu4YecKue xapakmepucmuKu aHano208020 YHUDUUUPOBAHHO20 8bIXOOHO20 cugHana

TexHuYecKkas xapakTepuctuka

3Ha4yeHue

KonnyectBo aHanorosbix BbIXO40B

1

Twn BbIXOAHOIO aHanoroBoro curHana

YHudmumposaHHblie (FTOCT 26.011-80)
[MOCTOSIHHBIN TOK:

O1 0 MA oo 5 MA, RH <2000 Om

Ot 0 MA 0o 20 MA, RH = 500 Om

Ot 4 MA go 20 mA, RH = 500 Om
HanpspkeHne nocTosiHHOro Toka:

OT0B o 10 B, RH = 2 kOm
Paspelatowasi cnocobHoctb LIATM < 0,0015 % (16 paspsgoB)
Mpenen gonyckaemon OCHOBHOWN NpUBeAEHHOM NOrpeLlHOCTH <02%
(HOpPMMPOBAHMSA BLIXOAHOIO CUrHana nocne kanmopoBku -
[ononHuTenbHas NorpeLlHoCcTb POPMUPOBAHUS BIXOAHOTO <01 %

curHasna ot UsSMeHeHusa ConpoTUBIIEHUA HArpy3ku

Mpepen gonyckaemon [OMNONHUTENbHOW NOrPeLLHOCTY,
BbI3BAHHOW M3MEHEHMEM TeMNEPaTypbl OKpyXKatoLen cpeapl

<0,2%/10°C

1.3.3 [IucKpeTHble BbIXOAHbI€ CUrHanbI

1.3.3.1 TpaH3UCTOpPHbLIN BbIXoa

Tabnuya 1.3.3.1 - TexHu4deckue xapakmepucmuku OUCKPemHbIX 8bIXOOHbIX cu2Hanos. TpaH3uCmopHbIU 8b1X00

TexHunyeckas xapakTepucTumka

3HayeHne

KonnyectBo AOUNCKPETHbIX BbIXOO0B

4

Twvn BbIXOAa

OtkpbIThivi konnektop (NPN TpaHsucTopa)

MakcumanbHoe Hanps>XeHne KoMmmyTauuun

< 40 B noCTOsIHHOro TOKa

MakcumarnbHbIA TOK Harpy3ku Kaxxagoro Bbixoga

<100 A

[anbBaHW4eckas pasBsA3ka ANUCKPETHbIX BbIXOO0B

Bbixoapbl ranbBaHNYeCKM U30NMPOBaHbI Mexay cobon, oT
OpYrvX BXOAOB U OCTaslbHbIX LiENeN, HanpsbkeHne
ranbBaHN4eckon passsasku He meHee 500 B

CwvrHan nornyeckoro "0"
Cwvrnan nornyeckon "1"

Pa3oMkHyTOE COCTOsIHME TPaH3UCTOPHOTO Krova
3aMKHyTO€ COCTOAHME TPAaH3NUCTOPHOIO Krko4a.

Bug Harpysku

AKTUBHas, NHOYKTUBHaA

1.3.3.2 PenenHbIN BbIXo4

Tabnuya 1.3.3.2 - TexHU4YecKue xapakmepucmuku OUCKDEeMHbIX 8bIXO0HbIX cU2Han08. PenelHbil 8bix00

TexHU4YecKasa XxapaKTepucTuka 3HauyeHue
KonnyectBo AMCKPETHbIX BbIXO4O0B 4
Tun BbIXOAa MepeknioyarLime KOHTaKTbl pene
MakcumarnbHoe HanpsbkeHne KOMMYTaLMn NeEpeEMEHHOTO 220 B

TOKa (OenCTByloLLEE 3HAYEHME)

MakcumanbsHoe 3HaveHne nepemMeHHOro Toka

< 8 A npu pe3ncTUBHON Harpyske
< 3 A npv uHAYKTUBHOW Harpyske (cos®=0,4)

MakcumanbHoe Hanps>XeHne KOMMyTaunun NOCTOAHHOIO TokKa

or5B oo 30B

MakcumanbHoe 3Ha4YeHne NOCTOSHHOMO ToKa Mpu
KOMMYTaLW1 PE3NCTUBHOW Harpyskom

oT10MA oo 5A

CurHan norunyeckoro "0"
CwvrHan nornyeckon "1"

Pa30MKHyTO€ COCTOSAAHNE KOHTaKTOB pene
3aMKHyT06 COCTOAHNE KOHTAKTOB pere

1.3.3.3 ONTOCMMUCTOPHDbIN BbIXOA,

Tabnuuya 1.3.3.3 - TexHu4Yeckue xapakmepucmuku OUCKPemHbIX 8bIX00HbIX cu2Hanos. OnmocuMUucmopHbIl 8bIX00

TexHU4ecKas XxapakrepucTuka

3HauyeHue

Konnyectso OUCKPETHbIX BbIXOO0B

4

Twvn BbIXOOA

MarnomoLLHbIA ONTOCUMUCTOP, BCTPOEHHbIN AETEKTOP
HYNEBOro HanpshxeHusl casbl NO3BONSIET BKIOYATb Harpy3sky
TONBKO MPY MUHUMANbHOM HanpsPKEHUN Ha Helr
(NpepoTBpallaeT co3gaHve NoMex B ceTn)

MakcumanbHoe HanpsbkeHre KOMMYTaLUuUn NepeMeHHoro
(memncTByoLLEE 3HaYEHWE) MM MOCTOSHHOMO ToKa

He 6onee 300 B nepemeHHOro Toka

MakcumanbHbI TOK Harpysku Kaxxagoro Bbixoga

- He Gonee 0.7 A

- B MMNYyNbCHOM pexumMe Yactoton 50 Ny ¢ 4nuTenbHOCTbIO
mmnyneca He 6onee 5mc —go 1 A

- MWKOBBIN TOK Neperpysku ¢ AnuTenbHOCTbI0 umnyneca 100
MKC 1 Yactotor 120 umn/c —go 1 A

CwurHan noruyeckoro "0"
Curnan norvnyeckoin "1"

OTKIMOYEHHOE COCTOsIHME onTocnMmucTopa.
BkntoyeHHoe cocTosiHue onTocMMucTopa.

Bug Harpysku

AKTUBHAS, UHAYKTMBHAS
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1.3.4 NMocnepoBatenbHbin NHTepdenc RS-485

Tabnuya 1.3.4 - TexHuyeckue xapakmepucmuku rnocredoeamesibHo20 uHmepgetca RS-485

TexHU4yecKas XxapakTepucTuka

3HauyeHne

Konnyectso npvemonepeaaTymkos

[o 32 npvemonepeaartymnka Ha OAHOM CerMeHTe

MakcumanbHas AnvHa nMHuM B npegenax
OJHOro cerMmeHTa cetu

[o 1200 meTpos

[nanasoH ceTeBbIX agpecoB

255

Bup kabens

BuTas napa, aKpaHMpoBaHHas BuTas napa

[MpoTokon cBs3n

Modbus pexum RTU (Remote Terminal Unit)

anbBaHW4eckas pa3ssaska

MHTepdenc ranbBaHN4eCckn U30MMpPOBaH OT APYrX BXOOOB-BbIXOA0B U
OCTasbHbIX Lenen, HanpsXkeHue ranbBaHW4eckon pa3ssskv He meHee 500 B

1.3.5 dnekTpnyeckue gaHHbIle

Tabnuya 1.3.5 - TexHU4ecKue xapakmepucmuKku 71eKmponumaHusi

TexHU4yecKas XxapakTrepucTuka

3HavyeHue

OnekTponuTaHune (NOAKMHYEHUNE K CETU)

~oT100B 0o 242 B, 50 'y
=0T 18B oo 36 B

MoTpebnsiemas MOLHOCTb

7.7BA

Tok noTpebneHns no nuTaHuo 24B

< 250 MA

3awmTa gaHHbIX

EEPROM, cerHeToanekTpnyeckas NVRAM

[NogkntoyeHne

C TbINbHOW CTOPOHbI NprGopa C NOMOLLbI0 pa3bema — Kremmbl

1.3.6 Kopnyc. YcnoBusa akcnnyatauum

Tabnuya 1.3.6 - Ycnosus akcrinyamauyuu

TexHnYyeckasi XxapakTepucTmka 3HayeHune
Twun kopnyca Kopnyc Ansi yTonneHHoro WuToBOoro MoHTaxa
Pa3amepbl poHTanbLHOM pamku 96 X 96 MM
MoHTaxHas rnybuHa 200 mm max

Bblpes Ha naHenu

92"9% x 9278 mm

KpenneHue kopnyca

B anekrpowumrtax

TemnepaTypHbI grana3oH

-40°C ... +70°C

KnumaTtuyeckoe ucnonHeHme

rpynna 4 no FOCT 22261, oTHocuTenbHas BnaxHocTb Ao 90% 6e3 koHaeHcauum
Bnaru (npu Temnepatype +30°C) B 3aKpbITbIX MOMELLEHUSIX MPY OTCYTCTBUM B
BO3JyXe MbIfW, arpeccuBHbIX NapoB 1 ra3oB

ATmocdepHoe gaBnexue

ot 84 no 106,7 kla

Bnbpauums ¢ YactoTomn go 60 Ny c amnutygor go 0,1 mm
MomelleHre 3aKpbITOE B3pbIBO-, NOXXapobesonacHoe
MonoxeHne nNpu MOHTaxe JTroboe
CTeneHb 3aluTbl IP30
Macca < 0,6 kr
1.3.7 [Mo CTOMKOCTM K MexaHuveckomy Bo3fencteuio uHaukatop UTM-4 oTBevaeT wucnonHeHuto 5
cornacHo NOCT 22261.
1.3.8 CpenHee Bpemsi HapaboTkm Ha OTKa3 C  Y4EeTOM  TEXHUYECKOro  OBCnyXuBaHus,

pernamMmeHTUPOBaHHOIO PyKOBOACTBOM MO akcnnyaTtauuu, - He meHee 4em 100 000 vacos.

1.3.9

CpegnHee BpeMsi BoccTaHoBMNeHUs1 pabotocnocobHoctn MTM-4 — He Gonee 4 Yacos.

1.3.10 CpepgHuii cpok akcnnyaTaumm — He meHee 10 ner.

1.3.11
1.3.12  Wsonsauus

CpepHwnii cpok xpaHeHus — 1 rog B ycriosusax no rpynne 1 FOCT 15150-69.
anekTpuyeckux uenen WTM-4 oTHocuTenbHO Kopnyca v mexgy cobor npwu

Temnepartype okpyxatowlen cpegpl (20 + 5) °C 1 oTHOCMTENbHOW BnaxHocTu Bo3gyxa Ao 80% BblaepkuBaeT B
TeyeHne 1 MUHYTbl OEWCTBME WCMbITATENbHOMO HanpshkeHWs cuHycoupanbHow dopmbl Yactoton (50 + 1) My ¢
pencreyowum 3HavyeHnem 1500 B anst uenen ¢ HOMUHanNbHBIM HanpsbkeHnem o 250 B, n 500 B — gnsa uenen ¢
HOMMWHanNbHbLIM HanpsXeHnem 24 B.

1.3.13 MuvHuUManbLHO [JAOMyCTMMOE SNEKTPUYECKOE COMPOTMBIIEHWE U30MAuUM  Npu  Temnepartype
okpyxatowen cpeabl (20 + 5) °C n oTHoCUTENbHOW BriaxXHOCTM Bo3ayxa Ao 80% coctaensieT He meHee 20 MOM.
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1.4 CpeACTBa U3mMepeHuns, MHCTPyMEeHT U NPUHaANEeXXHOCTU

MepeyeHb NpuHaANeXHOCTEN, KOTOPble HEOOXOAWMMbI ANSi KOHTPONS, perynMpoBaHusl, BbINONHeHns pabot
Nno TEXHUYECKOMY obCnyxunsaHuio nHankaTopa, npueeaeHsl B Tabnuue 1.4 (cornacHo ACTY MOCT 2.610).

Tabnuua 1.4 - lNepedeHb cpedcme u3MepeHUs, UHCMPyMeHma u npuHadnexHocmel, Komopble Heobxo0uMbi npu obcyxueaHuu
uHOukamopa UTM-4

HanmeHoBaHve cpeacTB U3MeEpeHUs, MHCTPYMEHTa U H
= a3HaveHune
NpUHaANEXHOCTEN
1 BonbTmeTp yHuBepcanbHbin L300 M3mMepeHne BbIXOAHOIO CUrHana v KOHTPOnb HaNPSHXKEHWUA NUTaHUs
2 MarasuH conpotusnexuni P4831 3agaTtuuk curHana
3 AnddepeHumansHbivi BonbTMeTp B1-12 3agaTtyunk curHana u usMepeHve BbIXOAHOro curHana
4 MeraommeTtp 94108 3amepeHune conpoTMBAEHNS M30NSLMK
5 MNMuHUET MeauLMHCKUIA [MpoBepka kayecTBa MOHTaxa
6 OTBEpTKa Pasbopka kopnyca
7 Msirkasi 6513b OuncTka OT MbiNn U rPsi3v

1.5 MapkupoBKa u ynakoBka

1.5.1 MapkmpoBka wuHgukaTopa BbinonHeHa cornacHo FOCT 26828 Ha Tabnuyke ¢ pasmepamu
cornacHo FOCT 12971, koTopas KpenuTcs Ha ThiNIbHOW CTOPOHE Kopryca U3aenusi.

1.56.2 |_|J'IOM6VIpOBaHVIe MHOWKaTopa npeanpuatTnemM-n3rotosutenemMm npu BbiNyCcke U3 NpoM3BoACTBa He
npegycMoTpeHo.

15.3 YnakoBka unHgukatopa coorsetcTeyeT TpeboBaHuam FOCT 23170.

154 MHovkatop B COOTBETCTBMM C  KOMMMEKTOM MOCTaBKM YMakOBaH COMMacHO 4yepTexam
npeanpuATUS-M3roToBUTENS.

2 ODyHKUMOHaNbHbIe BO3MOXHOCTHU

Cmpykmypa uHOukamopa UTM-4 nocpedcmeom KoHghu2ypauuu mMoxem 6bimb U3MeHeHa MmakKum
obpa3zom, Yymo mMo2ym 6bimb peweHbl credyroujue 3adaqyu aemomMamusayuu:

v NiHpukaTopa YeTbipex huanyeckmx BeNnUmH,
v" [IBYyXNO3NLMOHHOTO YrpaBreHusl,
v Tpexno3uLMOHHOrO yNpaBneHus!.

BHyTpeHHAs nporpammHas namsaTte nHaukatopa UTM-4 copgepxuTt 6omblioe KONMYecTBO CTaHOapTHbIX
DYHKUMIA HEOOXOAMMBIX ANt YNpaBrneHnss TEXHONOrMYECKMMM NpoLeccaMm 1 pelleHns 60nbLINMHCTBa UHXEHEPHbIX
NpVKNagHbiX 3af4aYy, HanpyMMep, Taknx Kak:

e CpaBHeHMe pesynbTaTta npeobpasoBaHMs C yCTaBkaMW MUWHUMYM W MaKCUMyM, W CUrHanusaumio
OTKITOHEHMUN,

e NporpammHasi kKannbposka KaHana no BHeLHeMy 06pa3L0BOMY MCTOYHMKY aHanoroBoro curHana,

e Lncposas dunbTpaums (Ana ocnabneHns BANSHASA NPOMBbILLNIEHHbIX NOMEX),

® KyCOYHO-NNHEWHAsA MHTEPNOMAUMSA BXOQHOTO curHana no 20-Tn Toukam,

e MaclTabupoBaHue Likanbl U3MepsemMoro napameTpa,

® KOH(UrypmpoBaHue Norvkn paboTbl BeIXOAHbLIX ANCKPETHBIX YCTPONCTB,

® PETPaHCMUCCUS BXOAHOrO aHanoroBoro napameTpa Ha aHaroroBbil BbIXOA YCTPONCTBA U MHOroe Ap,

® BO3MOXHOCTb 06paboTkn BXOAHBIX CUrHANoB MaTeMaTn4eCKUMmn yHKUUSMU.

Mupukatop NTM-4 koHdMrypupyeTcsi npyv nomMoLLm nepegHen naHenu npubopa unm 4Yepes ranbBaHU4ECKN
pasgeneHHbin nHTepdenc RS-485 (npotokon ModBus), 4to Takke no3BonsieT ucnonb3oBaTb NpUbop B Kayectse
yAaneHHoro nHamkatopa npu pabote B COBPEMEHHBIX CETAX yNpaBreHns 1 cbopa uHdopMaumm.

[MapameTpbl kKOHPUrypaumm nigmkatopa MTM-4 coxpaHaoTCa B 3HEProHe3aBMCUMON NaMATH.

Mugukatop UNTM-4 MOXeT wu3rotaBnmMeBaTbCa MO  MHAMBUMAYANbHOMY TEXHUYECKOMY 3ajaHuio  Ans
BbIMOMHEHUS KOHKPETHOW TEXHOOMMYECKON 3a4a4m.
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3 KOHCTpyKUua nHamkaTtopa n npuHUMn padoTbl

3.1 KoHCTpyKUMAa nHaukKaropa

Ha nepegHen naHenu nigukaTopa pasMmeLleHsbi:

- Undpposbie gucnnewn,

- Mngukatopsl yctaBok MIN-MAX TexHonornyeckon curHannsaumm cooTBeTCTBYIOLLNX KaHanos,
- MHoukaTopbl COCTOSIHNST AUCKPETHbIX BbIXOAOB,

- KnaBuwmn nporpaMmmMmmpoBaHus.

Ha 3agHei naHenu nHamkaTopa pasmeLLeHbl NPYXUHHbIE PasbeM-KNeMMbl AN BHELHNX COeANHEHUIA.

Lindpposon
aucnnen
MAPAMETP 1

Lincpposon
aucnnen
MAPAMETP 2

Lincpposon
aucnnen
MAPAMETP 3

Lincpposon
aucnnen
MAPAMETP 4

CBeToanoaHbIn
VHAMKaTOP
nHTepdenca

A MIKPOA

NAPAMETP 1

CseToanoaHble
NAPAMETP 2 \ WHAMKATOPbI
ANCKPETHbIX

BbIXOJ0B
K1-K4

NMAPAMETP 3

Knasuwmn
nporpaMMmMpoBaHus

NAPAMETP 4

CseToanoaHbie
NHONKaTOpPbI
curHanusauum

PucyHok 3.1 - BHewHut eud nepedHel naHesnu uHOukamopa NTM-4

3.2 HasHauyeHMe gucnneeB nepegHen naHenu

e Lincdbposon
aucnnen
NMAPAMETP 1

e LludpoBomn
aucnnen
NMAPAMETP 2

e Lincdbposon
aucnnen
NMAPAMETP 3

e LludpoBomn
avucnneun
NMAPAMETP 4

B pexume PABOTA vHOVUMPYET 3HayeHuMe M3MEepAeMON TEeXHONOrMYECKOW BENTUYMHbI
kaHana 1.
B pexxume KOHOUTIYPUPOBAHUE nHavumnpyeT Ha3BaHWe yPOBHS KOHUrypauuu.

B pexume PABOTA uvHOMUMPYET 3HAaYeHVWE WU3MEPSIEMOWN TEXHOMOTMYECKOW BENUYUHbI
KaHana 2.
B pexxume KOHOUTIYPUPOBAHMUE nHanumpyeT Homep napameTpa KoHdurypaumm.

B pexume PABOTA vHOVUMpYeT 3HayeHMe M3MEepPSeMON TEXHOMNOrMYECKOW BENUYUHBI
kaHana 3.

B pexume KOH®UTYPUPOBAHUE wHonumpyeT 3HadveHve BbiIOpaHHOro napameTpa
KOHUrypaumm.

B pexume PABOTA uvHOMUMPYET 3HAaYeHWe U3MEPSIEMOWN TEXHOMOMMYECKON BENUYUHbI
kaHana 4.

3.3 HasHauyeHue cBeTOANOAHBIX UHANKATOPOB

e NHankaTop A

e UHankatop V

e NHaukaTopsbl
K1-K4

e Unaukartop IHT

CBeTuTcs, ecnm 3HauyeHne N3MepsieMor BENMYMHbI COOTBETCTBYIOLLENO KaHana npeBbILaeT
3HayeHue ycTaBku cuUrHanusaumm otknoHeHmns MAX.

CBeTuTCSsl, ecrnv 3HayYeHne M3MepsieMol BENUYMHbI COOTBETCTBYIOLLErO KaHana MeHbLue
3HayeHus ycTaBku curHanmnsauum otknoHeHms MIN.

CUrHanmaunpyoT O BKITKOYEHMU COOTBETCTBYHOLLENO BbIXOAHOMO ycTporictBa DO1-DO4.

MwuraeT, ecnv nponcxoanTt nepegaya gaHHbIX No MHTepd)eVICHOMy KaHaly CcBA3N.
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3.4 HasHauyeHuUe KnaBuLl

e KnaBuwa [A]

e KnaBuwa [V]

e KnaBuuwa [¢']

¢ Knaesuwa [O]

Knasuwa BOJIbLUE.

B pexume KOH®UTYPUPOBAHMUE wncnonb3yetca AnNd M3MEHEHWs 3HaveHus napametpa
HacTponkn npubopa. MNpu KaxAoM HaxaTun 3TOW KMaBMLUW OCYLLECTBISETCA yBenuyeHne
3Ha4yeHnss usMeHsieMoro napameTpa. [lpu yagepxuBaHUM 3TOW KMNaBWLLIM B HAXaToOM
MOSIOXEHUN YBENNYEHNe 3HaYEeHNIN MPONCXOAUT HENPEPbIBHO.

Knasvnwa MEHbLLUE.

B pexume KOH®UTYPUPOBAHMUE wncnonb3yetcs And M3MEHEHWs 3Ha4YeHWs napameTpa
HacTpowikn npubopa. MNpu KakOoM HaXaTuy 3TOW KMaBMLLM OCYLLECTBISAETCA YMEHbLUEHMWE
3HayeHUss un3MeHAeMoro napametpa. [lpyM yaepXuMBaHWM STOW KMNaBULIM B HaXXaTOM
NOMOXEHUN YMEHbLUEHNE 3HaYEHWIA NPOUCXOANT HENPEPLIBHO.

Knasuwa BBO[.

Wcnonb3yeTcs Ans NOATBEPXAEHNA BbINOMHAEMbIX AENCTBUN UK Oonepaumni, Ans dukcauum
BBOAMMBIX 3HayeHuil. Hanpumep, noAaTBEpXOEHWE BXO4a B PEXUM  KOHMrypaumwu,
NpoABWXEHWE MO YPOBHSM KOHUIypaLumm 1 T.n.

Knasuwa MEHIO.
B pexvme PABOTA cnyxuT Ans Bbi30Ba MeEHW KoHdurypauumn. B pexume
KOH®PUTYPUPOBAHME vicrnonb3yeTcs 4N NPOABWXKEHMS MO MEHIO KOHUIypaumm.

3.5 CTpykTypHasa cxema nHaukatopa UTM-4

Al - BXOHOR HIMODROML |

| Nasans vHneam 1

Al4 - DXOGHOR HIMEPSEMLIA ¥ 2\

- ANCoprT™M 0GDAGOTIH
51 OXOQMOMO CHIKAND

- |
KOHTPOMHPYOMMA NAPAVOTD | WNBBMATYDW
Al2 - X000 HIMOPReULA 1| al [ AD - Avancrossit suxon
KONTPOMMPYEMEIR NAPSMETD [ "‘ PoTpascamuccus
Al3 - BXOGHOR HIMOpReMLA 1| al MUKPO- (D01 - gucKpeTIet Baxoa 1
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PucyHok 3.2 - CmpykmypHasi cxema uHoukamopa UTM-4

3.6 PyHKUMOHanNbHaA cxema uHaukatopa UTM-4
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PucyHok 3.3 - ®yHKyuoHanbHas cxema uHoukamopa UTM-4
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3.7 MpuHUMn paboTtbl HankaTopa UTM-4
3.7.1 NpuHUMN paboTbl 6510Ka 06paboTKM aHaNoOroBoro BxoAa

B vHaukaTtope UTM-4 annapaTHO MOXHO MOAKIIOMUTb YeTbipe aHaroroBbiX BXOAHbIX CUrHana, Kotopble
npuHumatoTcs cootseTcTBeHHO nepsbiM AIN1, BTopbiIM AIN2, TpeTbmm AIN3 1 yetBepTbiM AIN4 dhyHKUMOHANBHBIMU
6rnokamu Hopmanu3auun u macwtabupoBaHus. 3a 9T ONOKM OTBEYaAlT COOTBETCTBEHHO YPOBHW KOHurypauum
A1, Al2, Al3, Al4.

AHanoroBble curHanbl npeobpasyloTca B UMPpPOBYyD dopMy u obpabaTbiBaloTCAd COOTBETCTBYHOLLUMU
6nokamu Hopmanu3aummn n maclTabuposaHus. Ha pucyHke 3.4 nokasaHa cxema o6paboTkv aHanorosoro Bxoaa.

Ha puvcyHke npuHsTel criegytowmne 0603HaYeHus:

1. ®unbTp UMNYNbLCHbLIX NMOMeX. Vcnonb3yeTcs AN nogasreHus MMNynbCcHbiX nomex. Onpegensetcs
napametpom Al_06.KF «MakcumanbHas ANWMTENbHOCTb WMMMYNbCHOW nomexmy». Ecnu B kakom nmbo uwukne
N3MepeHns TEXHOMOIMMYecKoro napamMeTpa OOBHapyXeHO ero u3MeHeHue, TO mnpeanonaraeTcs BO3MOXHOCTb
OEeNCTBMA MOMEXVM U BbLIXOAHOW CuUrHam cdopmupyeTtcs (C y4eTOM YCpeOHEHWs U3MEPUTENbHbIX 3HadyeHun) no
UCTEYEHUN YCTAHOBMEHHOIO BpeMeHU ANnTensHocT nomexu. PaboTta AaHHOrO ounbTpa BHOCUT AOMNOMHUTENbLHOE
TpaHCNOPTHOE 3anasfblBaHWe B CUCTEMY perynmpoBaHus, KOTOpoe paBHO BenuyuMHe napameTpa «MakcumarnbHas
ONUTENBHOCTb MMMNYNbCHOW NoMexu». MoaTomy Bcerga Hy>KHO CTPEMUTLCA MUHUMU3NPOBAaTb AaHHbIN napamMeTp.

2. Mogynb Hopmanu3auuu curHana. JTOT MoAynb HOpManu3yeT BXOASALWMI aHamnoroBbl CurHan.
Onpepensietca napametpamu Al_02.0F «HwxHuiA npegen wkanbl BxogHoro curHana» u Al_03.rn «BepxHun
npegen LwKkansl BXOAHOro curHanay. BaxkHoln gyHKUMen AaHHOro MOAynsi eCTb KOHTPOIb JOCTOBEPHOCTU AaHHbIX. B
cnyyae BblIxoga aHamnoroBoro curHana Ha 20 % 3a AwanasoH, KOTOpbIW yCTaHaBnvBaeTca npu Kanmbposke
WHAMKaTopa, Moayrb NOCbINaeT CUrHan MHAMKaTopy O He4OCTOBEPHOCTU AaHHLIX B KaHane, npu 3ToM Ha LM poBOM
AMCINee HauMHaT 0TOBPaXKaThCH CUMBOMLI = = = .

3. MapameTtpbl kanubpoBku. OnpepensioTtca napametpamu CAL_00.CL «KanubpoBka HavyanbHOro
3HayeHus wWKanbl aHanorosoro Bxoga» M CAL_01.CH «KanubpoBka KOHEYHOro 3Ha4YeHUsl LiKarbl aHanoroBoro
Bxoga». OnpenensaT TOYHOCTb KaHana v MEHSIIOTCA Npy 3aMeHe JaTyuka Uiu Nepexode Ha ApYrow Tun Aart4vumka.
MoppobHee o kannbpoBKax aHaNoroBbix BXOAOB CMOTpUTE B pasaerne 5 AaHHOro pykoBoACTBa.

4. 3KcnoHeHuuanbHbIn GuNbTP. PUNbLTP UcNonb3yeTcd Ans MNOAABMEHMA MNoMeX, a Takke Ans
nogaenenunss «apebesra» uHAMKaUMM (4acTbiX M3MEHEHWA MNOKa3aHMs MHOUKaTopa u3-3a konebaHui BXOL4HOro
napameTtpa). Onpegensetca napametpom 05.tF «[MocTosiHHaa BpemeHn uudposoro unstpar.

5. Moaynb macwTtabupoBaHus curHana. Onpegenstotcs napameTtpamun Al_00.tP «Twn ananorosoro
BxogHoro curHana» u Al_01.Fn «Tun wkanbl BXOQHOrO curHana». OTOT MoAynb NUHeapusyeT u macwtabupyer
BXOASLUIA CUrHan CcornacHo 3adaHHOW nonb3oBaTeneM HOMWHAmNbHOM CTaTMYECKOM XapaKTepuUCTUKW AaTyuvka,
KOTOpbIA MOAKMIOYEH K AaHHOMY Bxody. VIMEHHO B 3TOM Mopyne BbiGUpaeTcsi TUM MOAKIOYEHHOro K KaHany
partyvka. Nonb3oBaTenb MMEET BO3MOXHOCTb NIMHEAPU30BaTh CUrHamM no cCoO6CTBEHHOW KPMBOW NHEAPU3aLUN.

6. Tabnuua koopauHaT nuHeapu3auuu curHana. [aHHas Tabnuua onpegensieT KoopAuHaThbl
nonb3oBaTeNbCKON NHeapusaLmmn, napameTpbl KOTOPOW 3agatoTcs Ha ypoBHe koHurypauum LNX n LNY.

7. Mogynb KoppeKkuMu aHanorosoro Bxopa. B aTom mogyne curHan, npeobpasoBaHHbIA B NpeablayLLumX
6rokax, cMelLaeTcs Ha 3agaHHoe nonb3oBaTteneM (ypoBeHb COR) 3HaveHue. 3HayeHne Koppekumn cymMmupyeTcs ¢
BXOAHbIM CUTHaNOM WIN BbIYMTAETCA OT BXOAHOIO CUrHana, B 3aBUCUMOCTU OT 3HaKa KO3 ULMEHTa KOppeKLmu.

PucyHok 3.4 — briok-cxema 06pabomku aHarn0208020 8xoda

MpumeyvaHus:

1. MNpu BbIGOPEe TWNa paTyMka C 3aJaHHbIM  AManas3oHOM M3MepeHusi (TEPMOCOMNPOTUBMEHUS WU
TepMonaphl), B MOAyNe MacluTabvpoBaHus curHana napameTpbl yCTaHaBNMBAKTCA aBTOMAaTUYECKN U
N3MEHEHMNE MX 3a0NOKMPOBaHO.

2. Tlpwn uHTepdericHoM BBOAE U3MepsieMOoro napameTpa HaCTpOVK1U MOAYMS HopManu3auum n punbTpos
He UMEIT CMbICMa, TaK Kak curHan no nHTepdeincy nepegaercs cpasy B Moaynb MacltabupoBaHus
curHana.
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3.7.2 lluHeapu3auusa aHanoroBbIX BXOA0B

®YHKUMA NUHeapu3auuM noddMHEHa (YHKUMOHaNbHOMY 6roky HopManusauuu U maclTabupoBaHus.
JInHeapuszauusi gaetT BO3MOXHOCTb MNPaBUMbHOTO (PU3NYECKOrO MpeacTaBleHUsl HENUHENHbIX perynupyembix u
“3MepsieMbix NapamMeTpoB.

* C nomouwbro nuHeapu3sayuu MOXHO Npou3go0ums, Hanpumep, U3MepeHue emMkocmel 8 umpax, Mempax Kybuyeckux
unu Kunoepammax npodykma, 8 3agUcuMOCmU 0m U3MePEHHO20 8XOOHO20 CUgHasa yposHs 8 eMKoCmU.

I'Ipm nHAMKaunn J'II/IHeapI/I3OBaHHOl7I BENIMYKNHbI, onpegendrwmMMmn napamMmeTpamMmmn ABnaATCA HadalnbHoOEe U
KOHe4YHOe 3Ha4eHue LKanbl (npou,eHTHoe OTHOLWEeHMe K Ounana3oHy I/I3MepeHVIﬂ), nonoxeHne aeunmMmanbHOro
pasgenntend, a TakKke 3KBMOAWUCTAHTHble ONOpHble TOYKM JHEeapusauuu. KpVIBaﬂ NIMHeapu3aunmn unmeet
«npenomMiieHna» B ONOPHbIX TOYKaX.

3.7.2.1 MapameTpbl NHeapu3auum

Hanpumep, napameTpbl nuHeapusauum @yHKUMOHaNbHOro 6noka HopmanusaumMym MacliTabupoBaHus
criepyiowme:

KoHgpuzaypauyus nepeo2o u emopoz0o 6s10Ka

Al_01.Fn =0002 - Twvn wkanbl - TMHeapu3oBaHHas
LNX_00.Qt - KonnyecTtBo y4acTkoB NMHeapusaumnm

A6cyucchbl ONopHbIX MoYeK TuHeapu3ayuu

LNX_01.Pt A6cuucca HayanbHoro 3HayeHusi (B % OT BXOAHOro curHana)
LNX_02.Pt A6cuucca 01-ro yyactka
LNX_03.Pt A6cuucca 02-ro yyactka
I._.l.\l.).(._19.Pt Abcumcca 18-ro yyacTka
LNX_20.Pt Abcuucca 19-ro yyactka

OanHambl OIMOPHbIX MOYeK JIuHeapu3sayuu

LNY_01.Pt OpanHaTa Ha4yanbHOro 3HayeHus (curHan B Tex. eq. ot -9999 no 9999)
LNY_02.Pt OpguHaTta 01-ro y4acTtka
LNY_03.Pt OpguHata 02-ro y4acTtka
I._.l.\l.\.(._19.Pt OpgwuHaTta 18-ro yyacTtka
LNY_20.Pt OpguHaTa 19-ro yyacTtka

3.7.2.2 OnpepeneHue onopHbIX TOYEK TIMHEeapu3auum

3.7.2.2.1 OnpederneHue Konudecmesa y4acmkos iluHeapusayuu

Mocne onpepeneHvs Heobxo4MMOro KonmyecTBa y4acTKOB NMHeapu3auum HeobxoavMMo 3ajaTb ero B
napameTtpe LNX_00.Qt.

Bbi6op HeobxoaMmMoro Konm4ecTsa y4acTKOB NMHeapusaLmum NpomM3BoauTcs u3 coobpaxeHus obecneyeHust
Heo6X0aAMMON TOYHOCTU U3MEPEHUS.

3.7.2.2.2 OnpederneHue 3Ha4eHull ONOPHLIX MOYEK fTuHeapu3ayuu

[nsa kaxgoro 3HaYeHUst HAULMPYEMOro BXOAHOro curHana Yi (B TEXHUYECKMX eamHuuax ot MuHyc 9999
0o 9999) BbIMMCAMTE COOTBETCTBYIOLLYIO (PM3NYECKYIO0 BENMWYMHY U3 COOTBETCTBYHOLMX YHKLMOHAMNbHBLIX
(rpagmpoBOYHbIX) Tabnuuy. 3TO MOXHO cAenatb Takke rpaduyeckm w3 COOTBETCTBYIOLLEN KpuBOW (Npu
HeobXoAMMOCTN WMHTEpMNoNMpoBaTh) U 3agaTb 3HAYeHWe AN COOTBETCTBYIOLLEW OMOPHON BENUYMHBI BXOOHOIO
dumsudeckoro curHana Xi (B %, ot 00,00% £o 99,99%).

CootBeTcTBytowme 3HadeHus Xi (B %, ot 00,00% o 99,99%) BBoAgATCA B NapameTpax:
A6cuyucchkl OnopHbIX MOYeK JTuHeapu3ayuu

LNX_01.Pt A6cuucca HayanbHOro 3HayeHust (B % OT BXOAHOrO curHana)
LNX_02.Pt Abcuucca 01-ro y4actka
LNX_03.Pt Abcuucca 02-ro y4actka
I._.I.\l.).(._19.Pt Abcumcca 18-ro yyacTka
LNX_20.Pt A6cuucca 19-ro yyactka
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CootBeTtcTBylolne 3HadveHus Yi (B TexHuWYeckux eguvHuuax ot MuHyc 9999 pgo 9999 ¢ y4veTom
AeuMManbHOro pasgenurens) BBOAATCS B NapaMeTpax:

OpduHamebl OMOPHLIX MOYEK IUHeapu3ayuu

LNY_01.Pt OpguHaTa HaYanbHOro 3Ha4YeHust (curHan B Tex. ed. oT MuHyc 9999 no 9999)
LNY_02.Pt OpguHaTta 01-ro y4actka
LNY_03.Pt OpaguHaTa 02-ro y4acTtka
I._.I.\l.\.(._19.Pt OpawuHaTta 18-ro yyacTtka
LNY_20.Pt OpaguHaTa 19-ro yyactka

3.7.2.3 Mpumepbl NMHeapu3aumm CUrHanos

Mpumep 1. INluHeapusauusa curHana, nogaBaemMoro Ha (pyHKLMOHanNbHbIN 6GNOK
HOpManusauum n macltabupoBaHus, npeacTaBneHHas rpadmyeckun (Kpuson)

Y, °C Vinanumpyemoe suayenme Peansian xapaKrepucTuka, Nuneapusosanman
A © TexHnecox epuHMuax PEACTABNEHHAR PaBDUNECKH APAKTepUCTHKA
Opauxara
P sl 00904 - vrrccevecoccrcfececnccerenncnnnnannofionss
750 0 T 3-n
x Opaunara . YHacToK
2-10 ynacTxa .
2
Opamuara YUACTOK
1-ro yqacTxa 390,02 :
100 %
. BXOAHOIC
1-a > - . cwrwana
yvacrox .  ABcuwcca +  Abcumcca Abcuncca | .
:/1-ro yqacrka I/Z-ro yqacrka 3-ro )uacv-;a\./
Lo = y v = .
Hauanohoe 20.00 60.00 99.99 X, %

JHaveHwe

PucyHok 3.5 — pachuk nuHeapu3o8aHHO20 cuzHana

KoHepu2ypupyembie napamempsi 0nsi npumepa 1:

Al_01.Fn = 0002 LNX.01 = 00.00 LNY.01 = 0.000
LNX_00.Qt = 0003 LNX.02 = 20.00 LNY.02 = 350.0
LNX.03 = 60.00 LNY.03 = 750.0
LNX.04 = 99.99 LNY.04 = 999.9
MNpumep 2. JInHeapusaumsa curHana, nogaBaemMoro Ha (OyHKUMOHanNbHbIN 610K

HOpManusauum n macwtabupoBaHus, NpeacTaBreHHas rpagupPoBOYHON Tabnuuen

JlnHeapumsauusa curHana cHUMaemoro ¢ Tepmonapsl rpagymposku TIM68, n nogaBaemoro Ha Bxoa Al yepes
HopMUpyloLWMIA NpeobpasoBaTtenb, Avana3oH uamepsembix Temnepatyp 0 - 1400°C, gnana3oH BXOAHOrO curHana
Hopmupytowero npeobpasosatend 0 - 14,315 mB (0 — 100%), Avana3oH BbIXOOQHOrO CUrHama HOPMUPYHOLLErO
npeobpasosaTens 4 - 20 MA (0 — 100%).

Ons obecnevyeHnss Heob6XOOMMON TOYHOCTU U3MepeHUs BblOMpaem 19 y4acTKOB nuHeapusauum W
paccuuTaHHble 3HayYeHWst B % BXOAHOrO CUrHana [Ansi Kaxaow OMOpPHOW TOYKU BBOASATCA B COOTBETCTBYHLLMA
napameTp KoHdurypaumu.

KoHgpuecypupyembie napamempsi Osisi npumMepa 2:

Al_01.Fn = 0002 Tun wkanbl 6noka - NMHeapu3oBaHHas

LNX_00.Qt = 0020 KonuuyecTtBo yyacTkoB nuHeapusalmu

MapameTpbl KOHGUrypaLUmMm paccunTbIBAOTCA U BBOAATCA cornacHo Tabnuue 3.1.
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Tabnuya 3.1 — Pacyem u 8800 napamempoe fiuHeapusayuu npumepa 2
MapameTpbl MapameTpsbl
KoHdurypaumm KoHdurypauum
3naveHme 3HaveHme OpduHambi OMOPHbIX A6cyucchbl ONMopHbIX
Homep . mouyek fluHeapusayuu moyeK TuHeapu3ayuu
onopHou n3mepsemon BXoAHoro emopozo 6/10Ka emopoz20 bs10Ka
TemMnepartypbl, curHana
TOUKKN °c 8 MB Home Beodumoe H Beodumoe
P omep
3HayeHue, 3HayeHue,
napamempa °Cc napamempa %
0 0 0,000 LNY_01.Pt 0.000 LNX_01.Pt 00,00
1 50 0,297 LNY_02.Pt 50.00 LNX_ 02.Pt 02,07
2 100 0,644 LNY_03.Pt 100.0 LNX_ 03.Pt 04,50
3 150 1,026 LNY_04.Pt 150.0 LNX 04.Pt 07,17
4 200 1,436 LNY_05.Pt 200.0 LNX 05.Pt 10,03
5 250 1,852 LNY_06.Pt 250.0 LNX_06.Pt 12,99
6 300 2,314 LNY_07.Pt 300.0 LNX_07.Pt 16,16
7 350 2,761 LNY_08.Pt 350.0 LNX_08.Pt 19,32
8 400 3,250 LNY_09.Pt 400.0 LNX 09.Pt 22,70
9 450 3,703 LNY_10.Pt 450.0 LNX 10.Pt 25,97
10 500 4,216 LNY_11.Pt 500.0 LNX_11.Pt 29,45
11 550 4,689 LNY_12.Pt 550.0 LNX 12.Pt 32,84
12 600 5,218 LNY_13.Pt 600.0 LNX_13.Pt 36,45
13 700 6,253 LNY_14.Pt 700.0 LNX 14.Pt 43,68
14 800 7,317 LNY_15.Pt 800.0 LNX 15.Pt 51,11
15 900 8,416 LNY_16.Pt 900.0 LNX_ 16.Pt 58,79
16 1000 9,550 LNY_17.Pt 1000 LNX_17.Pt 66,71
17 1100 10,714 LNY_18.Pt 1100 LNX_18.Pt 74,84
18 1300 13,107 LNY_19.Pt 1300 LNX 19.Pt 91,56
19 1400 14,315 LNY 20.Pt 1400 LNX 20.Pt 99,99

3.7.3 NMpuHLUMN paboTbl (pyHKLUNOHANbHbLIX GNOKOB

Mocne o6paboTkn BxogHoro curHana Al, Ha BbiIxogax (YHKUMOHamnbHbIX GrOKOB HOpMmanusaumm u
mMacwTabvpoBaHua (HQOPMUPYIOTCA 3HA4YeHUs M3MmepsieMon BenuunHbl PV1-PV4 B TexHudecknx eguHuuax. OTu
3HayeHUss MOryT MNU MocTynaTb HENoCcpeACcTBEHHO B ONOK onepaTUBHOrO YyMNpaBneHus Ans oTobpaxeHus wu
bopMMpOBaHUS yNpaBnALMX BO3LAENCTBUA MPW MOMOLLM aHANoOroBOro W AWCKPETHLIX BbIXOAOB, WU Xe
obpabaTbiBaTbCA O4HUM UIN HECKOIbKMMU PYHKLIMOHANBbHBIMY Griokamu.

3.7.3.1 Kaxgbin 13 dhyHKLMOHarbHbIX 6110k0B MOXeT obpabaTbiBaTe CUrHanbl kak ¢ 61OKOB HoOpManusaumu

n macwrabuposanusa (PV1-PV4), Tak 1 ¢ apyrnx yHKUmMoHanbHbIx 6nokos. Takum obpasom, B nHamkatope NTM-4

BO3MOXHO MOCTPOEHME MHOrOYpPOBHEBOV 06pabOTKM BXOOHBLIX CUrHaroB MpW MOMOLLM MaTeMaTU4ecknx yHKUMNA
f, £

(cm. puc. 3.6).
e G C o
p -

Al

F F

A/ F 4/ y
. G T i Yrm - Yim .

o R I S o =
e A{m- A E e —
A Y- AEys ApEgd

b/ 2/ 7/

PucyHok 3.6 — Cxembl obpabomku aHano2o8bIx cueHanos

L----] l.----J

(7 -
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Ecnu BxogHow curHan Heobxoaumo obpabaTtbiBaTe Npy NOMOLLM OOHOW M3 MaTemMaTnyeckmx yHKUMI, TO B
napameTtpe "maTemaTtuueckne dyHkumn" (FB1-FB16_00.Fn) nonb3oBatenb BbiGMpaeT, Kakyld MMEHHO M3 Cemu
dyHKUMIA HeobXx0AMMO NCNOMbL30BaTb.

Ha pucyHke 3.7 nokasaHbl napaMeTpbl (OyHKLMOHAMNbHbIX 610KOB.

Hassanune Onucasme
00.Fn Maremaruyecxan Qymkuma 6noka
01.8C Tvn NEPBOro BXOAHOIO CHIHANA
s 0 - Maremaruieckan QyHKLUMA
02.nM OPAAKOBLIA HOMED NEPBOIO BXOQHOMD CHMKANA 6noka (00.Fn)
03.5C Tun BTOPOrO BXOQHOND CHIKANS
04.nM MNopARKoasI HOMEP BTOPOIO BXOAMOND CHIHANA f
pr——
05.LM | Brnionenne orpannyesma BuixoaHoro curiana Gnoxa F
06. L Yerasxka MIN TeXHONOr4eckon cuvannaauvu noxka

07.H Yeraska MAX TexHONOIMYEcKon cursanmsaumm Gnoka
08 HS FUCTEPEINUC TEXHONONMMECKON CrrHanuaaywu Gnoxa
09.K1 3navenne koapduumenTa K1

10.K2 SHavenre xoxpduumenta K2

PucyHok 3.7 — lNapamempb! ¢hyHKUUOHarbHbIX 6510K08

3.7.3.2 Cxema HacTpoVkM (yHKUMOHaNbHOrO 6roka npu UCMONb30BaHWM MaTeMaTU4eCcKMX (YHKLUIA
nokasaHa Ha pucyHke 3.8.
01.SC=0000 - K1 = 09.K1
0001 - Al
0002 - FB

)'(1'<' 020M  00Fn
x1Ex2 -
X2: 04.nM

03.SC=0000 - K2 = 10.K2
0001 - Al
0002 - FB

PucyHok 3.8 — Cxema HacmpoUKu goyHKUUOHanbHo20 brioka

B napameTtpe 00.Fn BbiOMpaeTcs Tun Heob6xoanmonm MaTeMaTU4ecKon OyHKLMK.

B napametpax 01.SC u 03.SC ykasbiBalOTCA TUMbl COOTBETCTBEHHO MEPBOrO WM BTOPOro CUrHamnoB
o6paboTkn (0000 — K1 (K2), 0001 — Al, 0002 - FB). B napameTtpax 02.nM u 04.nM ykasbiBatoTCA NOPSIAKOBbIE
HOMepa curHanoB Anst 06paboTku.

Ecnu BbiGpaHHas matemaTunyeckas yHKUMA He npedycmaTpusaeT obpaboTky ABYX cuMrHanos (dyHKUuun
0004-0007), TO TUN BXOAHOrO curHamna ykasbiBaeTcs B napametpax 01.SC u 02.nM. MapameTpbl 03.SC 1 04.nM
npy 3TOM yKasblBaTb HE HYXHO.

Ecnn BxogHOM curHan HeobxoguMmo obpabatbiBaTb npu nomowm koaddpuumeHta ycunenHusa K, 1o B
napametpax 01.SC wnu 03.SC ycraHaBnuBaeTca 3HayeHue pasBHbiM 0000, a 3HaveHve koadduumeHTa
yCcTaHaBnueaeTcs cooTBeTcTBeHHO B napameTpax 09.K1 unn 10.K2. 3HauyeHne nopsagkoBbIX HOMEPOB B MapamMeTpax
02.nM 1 04.nM npwu 3TOM yKa3biBaTb HE HYXXHO.

3.7.3.3 OnucaHne matemaTnyeckmx OyHKLMIA npeacTasneHo B Tabnuue 3.2.

Tabnuya 3.2 — OnucaHue Mamemamu4eckux ¢hyHKUUU

FB_00.Fn CDyHKLWIOHaan“aﬂ cxema Onucanme
MaTemMaTM4ecKomn PyHKLMU
DUHKYUOHOBHAR CXEMT PYHRULY
BASHTAHMS Martematnyeckas cpyHkumsa "BbluntaHne”
0000 X1 [Mpu ucnonb3oBaHUN MaTeMaTU4eCkon PYHKUMM “BblumTaHme”,
— X1 XZ F 3Ha4yeHne BTOpOU BXOAHOW BENUUYUHbBI X2 BblYMTaETCH U3 3HaYeHUs
XZ ’ NnepBOW BXOOHOW BENUYMHBI X1.
PUHKYUOHOBHAR CXEMT PUYHKULY
(M PORAIMT MartemaTtuyeckas cdyHkumsa "CymmupoBaHue”
0001 X1  — Mpu ncnonb3oBaHWM MaTemMaTU4eckon YHKUMKM “CyMMMpOBaHue”,
] X1 X2 F 3Ha4YeHne nepBOM BXOAHOM BenuMuMHbl X1 cymmupyetcs [Oo
X2 12 3HaA4YEeHUs BTOPOM BXOAHOW BEMUYMHBI X2.
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[TpodomkeHue mabnuupl 3.2 — OnucaHue Mamemamu4yeckux gyHKUUU

0002

DUHKUUOHOIBHAR CXEMT PUYHKULY

X1 _ o ———

%0, .

>
s
><
N
Ve

MaTtemaTtnueckas cyHkumusa "YMHOXeHne"

Mpu wucnonb3oBaHWM MaTeMaTU4Yeckon pyHKUMKM “yMHOXeHue”,
3HavyeHne MnepBOM BXOAHOW BenuMuMHbl X1 yMHOXaeTca Co
3Ha4YeHNeM BTOPOW BXOAHOW BEMUYUHBI X2.

Ecnu B «kavectBe o0OHOM M3 BXOAOHbIX BENUYMH  yKasaTb
koadppunumeHT ycunenna K1 (K2), 1o Bbixogom 6rnoka 6yaer
YCUNEHHBIV curHan BxoaHou BenunyumnHbl X (F=K-X).

0003

DUHKUUOHIBHAR CXEMT PYRKULY
[E/EH]

&

x2__| X1/X2 =~

MaTtemartmueckas cdyHkuma "[OenexHne”

Mpu uncnonb3oBaHWM MarTemaTuyeckon QyHKUMM  “genexue’,
3HayeHne MnepBon BXOOHOW BeNU4YMHbI X1 OEenuTCsa Ha 3HaveHue
BTOPOW BXOAHOW BEMNYMHBLI X2.

Ecnn B kavecTBe BTOpOM BXOOHOW BenuYMHbl X2 ykasaTb
koacppuumneHt K2, 10 BbIXOOOM 6Gnoka Gyaetr 3HayeHve nepBomn
BXOAHOW BENWYUHbI, pas3geneHHoe Ha 3adaHHbIi KOIPUUMEHT
(F=X1/K2).

Ecnu koadhduumeHT K1 ykasaTb kak NnepByto BXOAHYO BEMUYMHY, TO
BbIxog4OM ©Onoka OyaeT 3HayeHve 3adaHHOro KoadduumeHTa,
pasgeneHHoe Ha BTOPY BXOA4HYH BenunynHy (F=K1/X2).

0004

07 CXOMT PUHKULY
W KOPEHD

MatemaTtnyeckas dyHkumsa "KBagpaTHbin KopeHb"
Mpu wncnonb3oBaHWM MaTemaTuyeckon pyHKunM “kBagpaTtHbIN
KOpPEHb”, N3 3Ha4YeHUs1 NEPBOM BXOL4HOM BeNUUMHbI X1 n3Bnekaetcd
KBagpaTHbIA KOPEHb.

0005

PUHKULOHOHAR CXOMT QUYL
A
A

X sin(X)

MatemaTtmyeckas cpyHkuus "Cunyc"
Mpu BbiGope FB_00.Fn=0005 gna nepson BXOAHOW BenuyuHbl X1
nucnonb3yetcs YHKUMS CUHYC (3Ha4yeHWe BXOAHOro CurHana
n3mepseTcs B rpagycax).

0006

PUHKLLOHIBHAR CXEMT QUKL
KOCHHAL

X1 cos(X)

MaTtemaTtnyeckas cdyHkumsa "KocunHyc"
Mpu BbiGope FB_00.Fn=0006 ans nepson BXOAHOW Benu4uHbl X1
ncnonb3yetcss YHKUMS KOCUMHYC (3HayeHme BXOAHOrO CurHana
n3mepseTcs B rpagycax).

0007

PUHKULIOHOMHAR CXOMT PUHKULY
TAHEHL

Xl tg(X1)

MaTemaTtnyeckas pyHkumns "TaHreHc"
Mpu BeiGope FB_00.Fn=0007 gns nepBon BXOAHOW Benu4uHbl X1
ncrnonb3yetcs YHKUMSA TaHreHc (3HavyeHune BXOQHOr0 CcurHana
nsmepsieTcs B rpagycax).

3.7.3.4 OrpaHuyenne Bbixoga FB

B wHankatope WTM-4 BO3MOXHO OrpaHudeHue Bbixoda yHKUMOHANbLHOro 6noka (onpegensieTcs

napameTtpom 05.LM) HuxXHeW 1 BepxHen ycTaBkamu, KOTOpble YyCTaHaBMMBAKOTCS B COOTBETCTBEHHO B NapamMeTpax
06.L 1 07.H. ®dyHKUMOHaNbHasA cxema pexumMa orpaHu4eHus npusegeHa Ha pucyHke 3.9.

F)

07 3 ] B

06.Lf---fommee

T

PucyHok 3.9 — OyHKUUOHarbHasi cxemMa pexuma o2paHuyeHust 8bixoda ¢hyHKUUOHabHoe2o brioka FB
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3.7.4 NMpuHUMN paboTbl aHaNOroBoro Bbixoaa

Mupukatop UTM-4 umeeT ogouH aHanoroBbli BbIXOA, KOTOPbIA paboTaeT B pexvMe peTpaHCMUCCUU
(npsimas nepepava ¢ MaclTabrMpoBaHNeM) BXOAHOIO CUrHana Ha BbIXof.

Mpn paboTe BbIxOA4a B pexuMe pPeTPaHCMUCCUMU BaXHbIMM napameTpamu ecTb: «3HayeHue BXOOHOro
curHana, pasHoe 0% BbIxogHoro curHana» (nyHkT meHto AO_02.0F) n «3HavyeHne BxogHoro curHana, pasHoe 100%
BbIXOAHOrO curHana» (nyHkt MeHwo AO_03.rn) (Ha puWCyHKe W300paxeHbl MYHKTUPHBIMWA FMHUAMK). STUMHK
napameTpamMn JOCTUraeTcs MacliTabupoBaHME BbIXOOHOrO CUrHama OTHOCUTENbHO BXOAHOrO. Takum obpasom,
MOXHO peanu3oBaTb BbIBOA aHarIoroBOro curHana, kotopbln 6yaeT NoBTOpATb YOPMY CUrHana, NoAKMYEHHOro Ha
Bxo4 6roka aHamorosoro BblBOAA, HO Ha ero onpegerneHHom AmanasoHe. PucyHok 3.10 wnntoctpupyeT paboTy
aHanoroBoro BbIBOAa B PEXUME PETPaHCMUCCUN.

HemosHuk brok
aHaMo206020 CUZHAIT oopadomky A0 Brixod AD
3
— QQ ' N % duamo-
S
mex. ed 3oHa A0
N
Q

Pucyrok 3.10 — Paboma 61510ka aHain0208020 8b1800a 8 pexume pempaHcMuccuu

Kak BngHo n3 pucyHka 3.10, 6rnok o6paboTkn HOpMUPYeT BXOAHOW curHan, npueBoast ero B AnanasoH 0 —
100% BbIXOgHOrO curHana. B 3aBucumocTu OT TMna BbIXOAHOrO curHana 3T1o OyaeT BblpaXaTbCs B ANIEKTPUHECKMX
curHanax. Hanpumep, aHanoroBbii Bbixog umeeT kanubpoeky 0 — 20 mA. B atom cnydae npu curHane 50% u3
6roka obpaboTkm AO Ha knemmbl 6yaet nogaBaTtbes Tok 10 MA.

Mpumeyvanwme:

1. MapameTpbl HAacTponkM paboTbl aHaNorosoro BeixoAa crpynnuposaHsl Ha AO;

2. Ina KoppeKTHOW paboTbl aHanNoroBbIN BbIXO4 AOIMKEH ObITb OTKANUMOpOBaH (CM. MyHKT 5.3).

3.7.5 MpuHUMN paboTbl AUCKPETHbIX BbIXOL0B

CurHanbl DO1-DO4 sBnsitoTca cBOOOAHO-NPOrpaMMUPYEMbIMUA, TO €CTb BbINOMHATL Pa3fUYHY0 JOrMKY
paboThbl.

MpuHUMN paboTbl NOrMYeckoro yCTpoMUCTBa Noka3aH Ha pucyHke 3.11. [Ins nepBoro AMCKPETHOro BbixoAda
DO1 noruka pa6otbl - 8 30He MIN-MAX. To ecTb, Ha BbixoAe hopMMpyeTcs normdeckas eauMHuua, koraa BXogHOM
curHan Haxogutcsa mexay yctaskamu MIN n MAX. 3HaveHne aTux yCTaBOK yCTaHaBnMBaeTCs B NyHkTax meHto 01.L
n 02.H.

BbIxogHONM cyrHam norm4eckoro yCTpoucTBa MOXeT ObiTb CTAaTUYECKUM NN UMMYMbCHBIM (MHAMUYECKUM)
C 3apaHHoW AnviHow wmnynbca. [Mpu cTaTtuyeckoM BbIXOOHOM CWUrHame IorMyeckoe YCTPOWCTBO dopmMupyeT
NIOrMYECKY0 eAMHULY Ha MPOTSXKEHUWM BPEMEHU, KOraa napameTp BXOAMT B 30HY 3afaHHyH norvky pabotsl. [Npu
UMMNYNbCHOM BbIXOOHOM CUrHane AnvHa BbIXOOHOrO MMMyrnbca 3agaeTca B nyHkTe MeHio 04.tM. Ha pucyHke 3.11
UMMYNbCHBIN CUrHan n3obpaxeH cepow 3anvMBKOM CO BpEMEHEM ANUTENBHOCTU nMnynbca T.

Bbixog norudeckoro yctponctea (0/1) nogaeTcs Ha OUCKPETHBIN BbIXOA, KOTOPLIA (DOPMUPYET COCTOSIHNE
pene BbIKI/BKIl. Takke 3HayeHue BbIxOoAa JOrMYECKOro YCTPOMCTBa 3anucbiBawTcsa B peructpbl 600-603
(cm.Tabn.B.1).

Norwueckoe ycTpokcTao 1

Cpasnesme BxXogquoro cHruana ¢ yerasxamu MIN-MAX DO1
PV1‘ 00.1P=0003 Nomvea pabort - @ 3080 MIN-MAX

02. H=MAX = # \.
)3 HS=HIST { 5 4

01. LeMIN p=>cF - . T £

DOPMHPOBAHME BLIXOGHONO CHIHANA xOMNapaTopa 1

DO1,

0L—i== 2 -

04 TM=T L e t

PucyHok 3.11 — @yHKyuOHarnbHasi cxema rnpuHyuna pabomsi Komnapamopa
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4 Acnonb30BaHue no HazHa4vYeHuro

4.1 3kcnnyaTauMoHHbIe OrpaHUYeHUA NPU UCTONIb3OBaHUN NHAMKaTOpa

411 MecTto yctaHoBkn nHankatopa NTM-4 gonxHo oTBeYaTb crieayoLwwmmM yCroBusam:

- obecneunBaTtb ya06HblE yCnoBUs AN 06CNyXnBaHNSA U JEMOHTaxXa;

- Temrnepatypa W OTHOCUTENbHas BMaXHOCTb OKPYXalLlero BO3gyxa [OJPKHA COOTBETCTBOBATb
TpeboBaHUSIM KNMMaTUYECKOr0 UCMONHEHUs Npubopa;

- OKpyXalwLlasa cpefa He JofkKHa cofepaTb TOKOMPOBOASALLMX NMPUMECEN, a Takke NpUMecen, KoTopble
BbI3bIBAIOT KOPPO3UIo AeTanen npubopa;

- HanNpsHKEHHOCTb MAarHUTHbIX NOMEN, BbI3BaHHbIX BHELLUHUMW UCTOYHUKaMU NepeMeHHOro Toka Yactoton 50
"4 nnNn BbI3BaHHBIX BHELLIHUMUW UCTOYHUKAMMU NOCTOSIHHOIO TOKa, He AorkHa npesbiwatb 400 A/m;

- NapameTpbl BUOpaLmMmn AOMKHbI COOTBETCTBOBATL UcnonHeHuto 5 cornacHo NOCT 22261.

41.2 Mpw akcnnyaTaumm nHamkaTopa HeobXoaUMO UCKITIOUNTD:
- MonazaHve TOKONPOBOAALLEN NbINW UMK XUAKOCTU BHYTPb Npubopa;
- Hanuyne NOCTOPOHHMX NPeaMeToB BONM3M npubopa, yxyaLarLmx ero eCTECTBEHHOE OXIaXaeHue.

41.3 Bo Bpemsa akcnnyaTaumm HeobGxooumo cneamtb 3a Tem, 4YToObl noacoeduHeHHble K npubopy
npoBoja He nepenamMbiBanvcb B MECTaX KOHTaKTa C KNnemMmamu 1 He UMenu NOBPEeXAEHUN N30MnALUn.

4.2 NMoproTtoBKa MHAUKaTOpPa K UCNOJSIb3OBaHUIO
421 OcBoboaute nHAMKaToOp OT YNaKoBKW.

4.2.2 Mepen HayanoMm MoHTaxa npubopa HeobXoAMMO BLIMOMHUTL BHELHWA ocMOTp. [pu 3ToM
06paTuTb 0CO6EHHOE BHUMAHUE Ha YNCTOTY MOBEPXHOCTU, MAPKUPOBKU 1 OTCYTCTBUE MEXAHNYECKNX MOBPEXAEHUIA.

4.2.3 BHUMAHME!!! TMpu nogkntodeHun nHamkatopa MTM-4 cobnopath ykasaHus mep 6e3onacHocTu
pasgena 6.2 HacToALWEN MHCTPYKLMK.

424 KaGenbHble cBA3W, coeguHsawowme wuHankatop WTM-4, nopknioyalTca 4Yepe3  KIeMMbl
COeaMHUTENbHLIX pa3beMOB B COOTBETCTBMM C TpeboBaHusmu  aenctBytlowmx "lMpaBun  ycTponcTBa
3NeKTpoyCcTaHOBOK".

4.2.5 MopkntoyeHne BXxoAoB-BbIXoAoB K nHavkatopy WTM-4 npou3BoaaT B COOTBETCTBMM CO CXeMamu
BHELLUHWUX COEAMHEHWI, NPUBEAEHHbIX B NpunoxexHun b.

4.2.6 [py NOOKMOYEHWU TNWHUA CBA3M K BXOAHBIM W BbIXOAHBIM KMeMmMam MpUHMManTe Mepbl Mo
YMEHDBLUEHWNIO BIIUSHUS HaBEAEHHbIX LUYMOB: UCMOMb3yUme BXOAHble M (MNN) BbIXOAHbIE LUyMOnoAaBnswoLime
GunbTpbl ANA MHAMKaTopa (B T.4. CETEBble), LuymMonopaensowme unbTpbl ANs nepudepuiiHbIX YCTPOMWCTB,
ncnonb3ynTe BHyTPeHHUE LndpoBble OUNbTPbl aHANoroBbiX BXOAOB UHAnkaTopa NTM-4.

427 He ponyckaeTcs oGbeauHATb B OAHOM kabene (KryTe) uUenu, Mo KOTOPbIM MepeaarTcs
aHanorosble, WHTEPMENCHBLIE CUrHambl U CUIIbHOTOYHbIE CUTHArbHbIE UMW CUMBLHOTOYHbIE CUMOoBbie uenu. [ns
YMEHbLLEHWS HABEOEHHOrO LyMa OTAENUTE JIVMHWUM BbICOKOTO HAMPSXKEHUS UMK NIMHWK, NPOBOASILME 3HAYUTENbHbIE
TOKW, OT APYIMX NUHWIA, a Takke naberanTe napaniensbHOro Mnv obLLero MOAKMIHYEHNs C MIMHUAMK NUTaHUS Npu
NOAKITIOYEHUN K BbIBOAAM.

4.2.8 HeobxooumocTb 3KpaHMpoBaHus kabenen, No KOTopbIM nepegaeTcs MHGPOpPMauMs, 3aBUCUT OT
OnNvHbl kKabenbHbIX CBA3EM M OT YpPOBHA MOMEX B 30HEe Npoknagkn kabens. PekomeHayeTcs ucnonb3oBaTb
nsonupytoLmne Tpyoku, KaHarbl, NOTKA UNN SKPAHUPOBaHHbIE NUHUK.

429 [Ona obecneyeHna ctabunbHom paboTbl obopyaoBaHMA konebaHus HanpsKeHus M 4acToThbl
nUTaloLLEN SMEKTPOCEeTU OOIMKHbI HAXOAUTLCA B Npefernax TeXHMYeckmx TpeboBaHui, ykasaHHbIX B pasgene 1.3, a
OIS KaXKAOro COCTaBMSAOLLIEro KOMMOHEHTA CUCTEMbI — B COOTBETCTBUM C UX PYKOBOACTBAMM MO SKcnnyaTaumn. [Npu
HEeOOXOAMMOCTW, ONS HenpepbIBHbIX TEXHONMOMMYEeCKUX MpPOLEeCCOB, AOMMKHaA ObiTb MpegycMoTpeHa 3awuTta oT
OTKIMHOYEHMS (MNN BbIXOAA U3 CTPOS) CUCTEMbI NMOL4AYM SMEKTPONUTAHNS — YCTAaHOBKOW UCTOYHUKOB BecnepeboinHoro
NUTaHUS.
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4.3 Pexkcum PABOTA

Mpnbop nepexoauT B 3TOT PEXWM BCSIKMA pas, Korga BKIOYaeTcs nuTaHue. M3 3Toro pexuma MOXXHO
nepevtn B pexxum KOH®UT'YPUPOBAHUE.

B npouyecce pa6ombl MOXHO OCYLUIEeCTBJIATb MOHUTOPUHI, T.€. BU3yaJZilbHO OTClIeXMBaTb WU3IMEPAEMYIO
BEJIMYNHY BCEX KaHasoB (TeKyLIJ,MG 3Ha‘-|eHM$|). Kpome TOro, MOXHO OTCrexmBaTb Ha CBETOAMOAHbLIX MHAMKaTOpax
CUrHanbl TEXHONOMMYECKOM CUrHaNu3auumn npu npeBbILLIEHUM BEPXHETO UMM HUXKHEro nNpeaenoB OTKIIOHEHMS. Tak xe
C NOMOLLbKO CBETOANOOHbIX MHONKATOPOB MOXHO HabntogaTb 3a COCTOSAHMEM AONCKPETHbIX BbIXOO0B.

4.4 Pexum KOHOUTYPUPOBAHUE

C nomouwbio pexuma "KoHdurypuposaHue" BBOAAT MapaMeTpbl BXOOHbLIX CUrHanoB, napameTpbl
cuUrHanusaumm OTKIMOHEHWI, NnapaMeTpbl TUNa ynpasneHus, napameTpbl ceTeBoro obMeHa, napameTpbl BbIXOAOB U
CUCTEMHbIE NapameTpbl.

MapameTpbl pasgeneHbl No rpynnam, Kaxpas M3 KOTOpbIX HasblBaeTcs "ypoBeHb". Kaxgoe 3apaHHoe
3HayeHue (dnNemeHT HAacTPOWKM) B 3TUX YPOBHSIX HasbiBaeTcs "napametpom”. [NapameTpbl, MCMonb3yemble B
uHaukatope WTM-4, crpynnupoBaHbl B COPOK LUECTb YPOBHEW W NpPeAcTaBreHbl Ha avarpamme (pUcyHok 4.1).
MHaukaums 3HauyeHus napameTpoB KOHUrypaumMm n nx HOMEPOB yKkasaHbl Ha pucyHke 4.2. HasHayeHue ypoBHew
KOHpurypauum ykasaHo B Tabnuue 4.1.

Mepexon B pexxum KoHUrypauum n HacTpoek ocyulectensaetcsa u3d pexuma PABOTA anutensHbiM, Gonee
3-X ceKkyHA, HaxaTveM KnasuLn [0].
[Mocne aToro Ha UMdPOBON AUCNIEN BbIBOAUTCSA MEHIO BBOAA MNapons B Buae Murarolmx umdp: «0000».
C nomoLubto knasuww nporpammuposaHus [A], [ V] Ha gncnnee BeecTn naponb «0002» 1 kpaTKOBPEMEHHO
HaxaTb knasuwy [¢].
BHUMAHMUE!
Ecnun naponb BBeAeH He BepHO — nHaukaTop nepenget B pexum PABOTA.
Ecnu naponb BBeAeH BepHO - TO MHAMKaTop nepenget B pexum KOHOUTYPALIUN.

Nepexon ocywecranserca

AnurencHem, Gonee 3 cexyna

HAXATHEM KHONKM "MEHIO™ W BBORA NAPONA
“0002" ua uWDPOBOM MHAMKATOPE

Peosoms
Pabora |

<> [SAVE -—F8
I |
Y
2 00.En
§ i
18
58 AN -/ \
& E‘ 01.uS — [0000] [01.5C 01.50
o3 A A
g NOCNe BIOAR Burstrard
I~ nagaseToa "0001" 1 waeaTva
Y \J
10.K2] [10.K2)

PucyHok 4.1 - [Juaepamma ypoeHel KoHghuaypauyuu u Hacmpoex
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HasBaHwne

YpOBHSA
KOHdMrypaumm T

Howmep un /
Ha3BaHue

napametpa

3HauyeHne
napameTpa

PucyHok 4.2 - MHdukayus 3Ha4eHus1 napamempos KoHguaypauuu u ux HOMepos

4.4.1 KondurypmupoBaHue npubopa

Mocne nepexoga B pexum koHdurypauum Ha gucnnee NAPAMETP 1 nosBuTca HasBaHue YpOBHS
KoHpurypauum: Al...FB16. BeibpaTb COOTBETCTBYIOLLMIA YPOBEHb KraBuwwammn «3Hay. A» 1 «3Ha4y. ¥ ».

Mocne BbIGOpa HYXHOTO YPOBHSI HY)XHO HakaTb KpaTKOBPEMeHHO knaswwy noaTteepxaexust [¢]. Mocne
aToro Ha gucnnee NAPAMETP 2 nosBuTca HOMeEp 1 Ha3BaHWe napameTpa.

BbibpaB Heobxoaumbln napameTtp knasuwamu [A], [V], ANA u3MeHeHUs 3HayeHusd napameTpa
HeobXoaMMO CHOBa KpaTKOBPEMEHHO HaxaTb knasuuy [¢].

Ha uudpposom pgucnnee MNAPAMETP 3 B MuearoweMm pexuvme YCTaHOBUTCA 3HavyeHWe napameTpa
BbIOPaHHOro NyHKTa MeHto: Hanpumep, «0001».

C nomouwbto knasuw [A], [V], npy HeobxoaumoOCTW, NMPOU3BECTM M3MEHEHME 3Ha4YeHWs BblGPaHHOro
napameTpa, KpaTKOBPeMeHHO HaxaTb Knasuiwy [¢] — npubop cHoBa nepenaeT B pexum Bbibopa napameTpa.

C nomolLbio knaeuLw nporpammunpoBaHus [A], [ V] ycTaHOBUTL crieayowmii Heo6XoANMBIN AN U3MEHEHMWS
MYHKT MEHI0, U T.4. MOKa Bce HeobxoanMble napameTpbl Ha 4aHHOM YPOBHE KOHUrypauum He 6yayT M3MeHeHbI.

[ins Toro 4ToBkl BEPHYTLCA K BLIBOPY YPOBHSA KOHMUIypaLmmn, Heobxoammo HaxaTk knasuiy [€].

Janee BblbpaTb cregylowen YypoBeHb KOHMWUrypauuu, KOTOPbI HYXHO W3MEHWTb W MNOBTOPUTb
BbILLEN3MOXeHHble onepaunn. M Tak go Tex nop, noka He ByAyT M3MeHeHbl BCe HyXHble napameTpbl.

Bbi3BaTb ypoBeHb SAVE «%“HE» 1 coxpaHUTb BCE N3MEHEHHbIE 3HAYEHWS B 3HEProHE3aBUCUMON NaMSTU.
[Mpu coxpaHeHun napameTpoB B 3HEProHE3aBMCUMOW NaMATU BbIXOL M3 pexmma KOHdurypauum ocyliecTBnseTcs
aBTOMaTNYECKM.

Ecnn wn3meHeHHble napamMeTpbl HE HYXXHO COXPaHATb B 3HEProHe3aBMCMMOW MamsaATh (napameTpbl
COXPaHSATCA B ONEepaTUBHOW NAMSATH), BBIXOA U3 pexuma KoHUrypaumm ocyLecTBnseTca anutensHbim, 6onee 3-x
cekyHa, HaxaTuem knasuiwin [G] “nm no McTedeHnn BpeMeHN 2-X MUHYT.

[ns nepexoda HenocpeacCTBEHHO M3 pexuma koHdurypaumm B pexum PABOTA Heobxoaumo yaepxueaTb
knasuwy [@] B TeueHve 3 cekyHa. B pexume PABOTA npoucxoanT namepeHne n o6paboTka BXOLHBIX CUMHANIOB B
COOTBETCTBMM C 3afj@aHHBIMW HACTPOMKaMu, a Takke (dOPMMPOBAHNE BbIXOOHbLIX BO3AENCTBUN.

4.4.2 HasHa4yeHune ypoBHen KoHdurypauum

Tabnuya 4.1 - HazHavyeHue u uHOuKayusi yposHel KoHguaypauyuu

Ha3HauyeHue ypoBHSs HasBaHue UHpgukaums
HacTporika napameTpoB nepBoro, BTOPOro, Al1, Al2, .
TPeTbero, YeTBEPTOro aHarnoroBbiX BX040B Al3, Al4 -
HacTpolika napameTpoB aHanoroBoro Beixoaa AO H D
HacTpolika napameTpoB NepBoro, BTOPOro, DO1, DO2, .
TPeTbero, YeTBepPTOro AUCKPETHbIX BbIXOO0B DO3, DO4 -
Abcuucebl onopHbIX Todek nuHeapusauum Bxogos | LNX1, LNX2 .
Al1, Al2, Al3, Al4 LNX3, LNX4 -
OppauHaTbl ONOpPHbIX TOYeK NMHeapmsaumm Bxogos | LNY1, LNY2 .
Al1, Al2, Al3, Al4 LNY3, LNY4 -
KanubpoBka aHanorosbix Bxogos Al1, Al2, Al3, CLIH, CLI2, .
Al4 CLI3, CLI4 -
COR1,
COR2,
Koppekuusi aHanorosbix Bxogos Al1, Al2, Al3, Al4 COR3, =
COR4
Kanubposka aHanorooro Bbixoga AO CALO
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[podomxeHue mabnuypl 4.1 - HasHa4eHue u uHOuUKayus yposHel KoHghuaypayuu

HacTpolika napameTpoB UHAMKALMN IND

OO6Lme cucTeMHble HaCTPOWKN SYS

HacTpolikm ceteBoro obmeHa MSTR

CoxpaHeHve napameTpoB SAVE

HacTtpoliku dyHkumoHanbHbIx 6nokos FB1, FB1, .
FB2...FB16 FB2...FB16 -

B panbHeiillem no TEKCTy pyKOBOACTBA MO 3KCnfyaTauuu MAET CCbika Ha napameTp u3 Tabnuubl napameTpoB
uHaukatopa B Buge XXXX.YY.ZZ (Hanpumep, Al1_01.rn), rae XXXX — Ha3BaHne YPOBHA, YY — Homep nyHKkTa MeHio, ZZ —
Ha3BaHue nyHKTa MeHto (cm. npun. IM).

4.4.3 PaspeweHne KoHcpurypupoBaHma wuHaukatopa no cetu ModBus. 3anucb
napameTpoB B 3HEpProHe3aBUCUMYIO NamsTb. 3arpys3ka napameTpoB M3 3HeproHe3aBMCUMOW
namsaTu

KoHdurypupoBaHue nHaukaTopa Nnpou3BoaMTCS Kak C NepefHel NaHenu nHamMkaTtopa, Tak 1 no NpoToKony
ModBus (RTU). Yepes uHTepdenc KoHDUrypupoBaHne npou3BOAUTCS C MOMOLLIO MPOrPamMMHOrO MPUIOXEHNS
MWK-koHdurypaTop (pacnpocTtpaHsieTca 6ecnnartHo).

Ona Toro 4toGbl u3bexaTb He CaHKUMOHMPOBAHHOIO M3MEHEeHUs MnapamMeTpoB KOHGUrypaumm 4yepes
WHTEPdENC CyLLEeCTBYET ypo8eHb 3awumbl AOCTYNa K peructpaMm kKoHdwurypauuu. 3anpetuTb unm paspelumTb
[OCTYN K 3TUM perncrTpam MOXHO C BEPXHETO YPOBHS, a TAKKe B PEXUME KOHpUrypaLmm niamkaropa.

4.4.3.1 Pa3pelueHue koHdurypuposaHus no cetn ModBus

PaspelueHne koHdwuryprposaHua no cetm ModBus ocyllecTBnseTCS Ha BEPXHEM YPOBHE 3anucbio B
peructp 2 3HadeHus «1». Ecnu B aTOM perncrtpe Haxogutcs «0», TO KOHMWUrypupoBaHWe Ha BEPXHEM YPOBHE
3anpeLyeHo.

C nepegHen naHenu wWHAOMKaTOpa paspelleHne nporpaMMypoBaHUs OCYLLECTBNAETCA Ha YpPOBHE
koHdpurypauum SAVE npu Beibope napameTtpa SAVE_00.En=0001.

Heo6xooumMo MNOMHWUTL, 4YTO Mocne 3arpyskum KOHd)VIpraLI,MM no cetu, Heobxoaumo cpaenaTb 3anucb
napamMeTpoB B 3HEPro3aBMCUMYIO NaMAThb.

4.4.3.2 3anucb napamMeTpPoOB B 3HEProHe3aBMCUMYIO NaMsATb

3anncbk NapaMeTpoB B 3HEPrOHE3aBUCUMYI NaMATb 1pouU3800uMcs cnepyroLmm obpasom:

1) npon3BecT MoaudurKaLmio BCeX HEOOX0ANMbIX MapaMeTpoB.

2) yctaHoBUTb 3HadyeHue napameTtpa SAVE_01.uS = 0001.

3) HaxkaTb knasuwy [¢].

4) nocne ykasaHHbIX onepauuin OyoeT npousBedeHa 3anucb BceX MOAUMULMPOBAHHbLIX NMapamMeTpoB B
3HEeproHesaBucUMyto namsaTb. [ocne npoBeaeHus 3anucu napameTpoB Npubop nepengeT B pexum PABOTA. MNocne
3anucu napameTp SAVE_01.uS aBTomaTtnyecku yctaHasnusaetcs B 0000.

4.5 I'Iop;mox HaCTp0I7IKI/I aHanoroBbIX BXOoA4OB U aHANMoroBoro Bbixoga

MMpwn HacTpovike n nepecTporike ¢ OQHOrO TMNa BXOLHOIO curHana Ha Apyrow Tun, Heo6xoaumo NpuMBecTy B
COOTBETCTBME CrieayoLlee:

- mapamMeTpbl MEHIO KOHWIypaLmu, OTBeYatoLLme Ty BXOAHOrO curHana,

- MONOXEHNS NepeMblYeK Ha MoAyre BXOA0B (YCTAaHOBINEHHON BHYTPU MHAUKaTOPA).

Twnbl BXOAHBIX CUrHaMNOB, M MOMNOXEHNA NepeMblveKk NpuBeAeHsbl B Tabnuue 4.2.
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Tabnuua 4.2 - Turnbl 8X00HbIX CU2HAII08 U MOJIOXKEeHUST NepemMbI4eK

MpepenbHbIe

Kop Tun FpapynpoBoYHasn MHOMUUpyemble
BXxoAa XapakTepucTuka 3HaYeHus Npu MonoxeHue nepemMblvyeKk Ha Mmoayrne BXOAOB
[00.tP] Aarivka n HCX KanuépoBke
npu6opa
JP3, JP4,
ap1,0ps, | PZIPE 1 ypr JPS8,
JP9, JP13 JP14, JP11, JP12,
JP15 JP16
CurHanbl NOCTOAHHOTO
TOKa U NOCTOAHHOTO
HanpsXeHus

0001 0-5 mA InHenHan — [1-2], [7-8] [1-2] - y

0002 0-20 MA Al_01.Fn=0000 [1-2], [5-6] [1-2] S -

0003 4-20 A KeagpatiiHas — 0.0 ... 100.0 % [1-2], [5-6] [1-2] - -

0004 0-10B Al 01.Fn=0001 uwnn B [1'3], [2-4] [1-2] - -

0005 0-1B - YCTaHOBMEHHbIX [1-2], [5-7] [1-2] - -

0006 0-50 vB NuHeapn3oBaHHas — TEXHUHECKMX [1-2], [5-7] [9-10] - -

0007 | 0-200 mB Al_01.Fn=0002 SAMHALAX [1-2), [5-7] [7-8] - -
0005 *5) Pesunctop 0... 1000 Om [1-2], [5-7] [1-2] - +

Tepmonpeobpa-
3oBaTenu
CONpoOTUBIEeHUs

0008 TCM 50M, W00=1,4280 -50.0 °C... +200.0 °C | [1-2], [5-7] [9-10] + +

0009 TCM 100M, W10=1,4280 -50.0 °C... +200.0 °C | [1-2], [5-7] [7-8] + -

0010 TCM p.23, W400=1,4260 -50.0 °C... +200.0°C | [1-2], [5-7] [9-10] + +

0011 TCM 500, Pt50, W10=1,3910 | -50.0 °C... +650.0 °C | [1-2], [5-7] [5-6] + +

o012 | Tcn \1,\(,’100(';: 1'219?8’ -50.0°C... +650.0 °C | [1-2], [5-7] [3-4] *

0013 TCM Mp.21, W100=1,3910 -50.0 °C... +650.0 °C | [1-2], [5-7] [5-6] + +
0011*5) | Pt Pt500, a=0,00391 -50,0 °C... +650,0 °C | [1-2], [5-7] [3-4] + -
0012 *5) Pt Pt1000, a=0,00391 -50,0 °C... +650,0 °C | [1-2], [5-7] [3-4] + -

Tepmonapbl

0014 Tepmonapa | TXKK (J) 0 ... +1100°C [1-2], [5-7] [7-8] - -

0015 Tepmonapa | TXK (L) 0 ... +800°C [1-2], [5-7] [7-8] - -

0016 Tepmonapa TXKH (E) 0 ... +850°C [1-2], [5-7] [7-8] - -

0017 Tepmonapa | TXA (K) 0 ... +1300°C [1-2], [5-7] [9-10] - -

0018 Tepmonapa | TMM (S) 0 ... +1600°C [1-2], [5-7] [11-12] - -

0019 Tepmonapa | TMP (B) 0 ... +1800°C [1-2], [5-7] [11-12] - -

0020 Tepmonapa | TBP-1 (A-1) 0 ... +2500°C [1-2], [5-7] [9-10] - -

MpumeyaHus

HasHayeHne nepemblvek:

1. JP1+JP4 — aHanorosbii Bxoa Al1,
JP5+JP8 — aHanoroBhIn Bxog Al2,
JP9+JP12 — aHanorosbin Bxog Al3,
JP13+JP16 — aHanoroBbi Bxog Al4.

2. «+» - nepemMbl4Kka yCTaHOBJIEeHa, «-» - NepeMbl4ka He yCTaHOBJIeHa.
3. Ecnuk BXOA4y noAKniyaeTcd Tepmonapa, To B npm60pe MMEETCS BO3MOXHOCTb KOMMEHCALMN CUrHana cBoOoaHbIX KOHLIOB

Tepmonapbil.

4. Hactpoiika TunoB gatyukos Pt1000, Pt500, 0+1000 Om - noctaBnsoTcs No oTAenbHOMY 3akady. [1pu 3akase AaHHbIX TUMOB

curHanos 6yaeT HEeBO3MOXHa nepecTpoiika Ha curHansl TCM n TCIT gpyrux TMMNoB B ycnoBusx notpeburens.
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PucyHok 4.5 — lNonoxeHue nepembidyek Ha MoOyre yHusepcarbHbIX 8X0008 (KOpryc UHOUKamopa CHam)
IOnanasoH u3aMeHeHus BbIXOAHOrO aHanoroBoro curHana AO ycTaHaBnuBaeTcs nepembldkamun JP17
(cm. pucyHok 4.5) Ha mogyne yHuBepcalnbHbIX BXOOOB/BbIXOAOB. TUMbl BbIXOQHOMO CUrHama v COOTBETCTBYHOLUME
MONOXEHNs NepeMblyek NnpuseaeHsl B Tabnuue 4.3.

Tabnuuya 4.3 — lNonoxeHusi nepembldek Orisi pa3HbIX MUMo8 8bIXOOHbIX CUSHaI08

MonoxeHune nepemblyek JP17 Ha
[nanasoH BbIXOOQHOrO curHana
nnare
OT 0MA go 5 MA, RH <2000 Om [2-4], [7-8]
O1 0 MA o 20 MA, RH < 500 Om [2-4], [5-6]
OT 4 MA o 20 MA, RH < 500 Om [2-4], [5-6]
OT0Bno10B, RH22kOm [1-2], [3-4]
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5 KannbpoBka n npoBepka npubopa

KanunGposka npubopa ocyLLlecTBnseTcs:

e Ha 3aBopge-usrotosutene npu Bbinycke npubopa,
e [lonb3oBatenem:

- MpY CMeHe Tuna Aartyuka,

- NPV NOAroTOBKE K nosepke (kanubposke).

5.1 KanubpoBka aHanoroBbIX BXO40B

KannbpoBka nHamkaTtopa Nnpon3BoanTCs NOcne NOAroTOBKN - YCTAHOBMNEHNS COOTBETCTBYIOLLMX NEPEMbIYEK
Ha moayre BxoAoB (CM. n. 4.8) 1 KoHdUrypaumm napaMmeTpoB aHanorosbix BXOAOB (CM. npunoxexue ).

B pexume KoHdUrypaummn yctaHoBuTE cnegylolime napameTpbi:
- TMN aHanoroBoro BXogHoro curHana (myHkTel MeHto Al_00.tP),
- TUN WKanbl BXOAHOTO curHana (nyHkTel meHto Al_01.Fn),
- HWXKHWI Npegen pasMaxa wkanbl (MyHKkTbl MeHo Al_02.oF),
- BEPXHWUI npefen pa3maxa Lkanbl (MyHkTel meHto Al_03.rn).

5.1.1 MNopsAgok kKanuMbpoBKM BXOAOB ANA NOAK/IOYEHMS [OAaTYMKOB C BbIXOAHbIM CUrHarom
MOCTOSAAHHOrO TOKa

1) Nogkniounte k aHanorosomy Bxoay Al1 nHgukatopa NTM-4 o6pa3uoBbil NCTOYHUK NOCTOSHHOMO TOKa
CornacHo cxeme, npeacraBrieHHon Ha puc. b.2.

2) Pexum KanubposKku HadaribHO20 3Ha4YeHUs WKarbl U3MepeHUsi

YctarnosuTe Ha gucnnee MAPAMETP 1 nyHkT [CLI1] "Kanubposka aHanorosoro Bxoaa Al1", a Ha gucnnee
MAPAMETP 2 - [00.CL] "YcTaHOBKa HavanbHOro 3HadeHusi aHanorosoro Bxoga Al1 (kaHan 1)". YcrtaHoBuTe npwu
MOMOLLM WCTOYHMKA MOCTOSHHOIO TOKa BEnUYuHy curHana, pasHyto 0 mMA (unn 4 mA) B 3aBMCUMMOCTM OT Tuna
BXOAHOrO cuUrHana kaHana, cootsetcreytowyto 0% ananasoHa. Haxmurte knasuwy [¢].

Bo3MoXHbI Ba BapyaHTa KanMbpoBKu:

- pyy4Has Kanubposka - Haxumas krnasuwm [A] nnu [ V] yctaHoBute Ha ancninee NMAPAMETP 3 3HauyeHune
B TEXHUYECKUX eanHuUax, cooTBeTcTBYtolWee 0% ananasoHa. Haxmvute knasuwy [J];

- asmomamu4deckas Kanubposka — HaxmuTe opHoBpeMeHHo knasuvwn [A] v [V]. Mpu aToM [OMKHBI
HayaTb OAQHOBPEMEHHO MUraTb MHAOMKATOpbl curHammsaumm A u V. Haxmurte knasuwy [&]. Ha aucnnee
MAPAMETP 3 gomkHo 3admkcupoBaTtbes 3HadeHue, cooTBeTcTaytowee 0% avanasoHa.

3) Pexum KanubposKu KOHEYHO20 3Ha4YEeHUS WKaslbl U3MepeHUsI

YctaHoBuTe Ha gucnnee MAPAMETP 2 [01.CH] "YcTaHoBKka KOHEYHOro 3Ha4YeHust aHanoroesoro Bxoga Al1
(kaHan 1)". YcTtaHOBWTE MpU MOMOLLY MCTOYHUKA NMOCTOSIHHOIO TOKa BENWUYMHY curHana, pasHyto 20 MA (unm 5 mA) B
3aBMCVMOCTM OT TUNa BXOAHOro curHana kaHana, cootseTtcTaytowyto 100% ananasoHa. Haxmute knaeuwy [¢].
MpoBeaute kKanMBPOBKY aHANOMMYHO NYHKTY 2.

4) PexXum KOHmMpons napamempos Kanubpoexu

BbiGop ocyuwectensietca knasuwein [¢] ¢ uHamkauuei cootBeTcTBEHHO [02. L] — KOHTPOSIb HUKHErO
npegena curHana ALM, [03. H] — koHTponb BepxHero npegena curHana AL, TMpu atom KOHTponupyemble
napameTpbl KanMbpoBKKN AOMKHbI HAXOAUTLCS B Anana3oHe, ykazaHHOM B Tabnuvue 5.1 ans gaHHoro tvna gaTyuka.

5) ina 6onee TOYHONM KanMbpoOBKM KaHana nosTtopute onepauuy 1 — 3 unn 4 HECKONbKO paas.
6) AHanornyHo npoBoauTcA kanubpoBka aHanoroebix Bxogos Al2, Al3, Al4.

Heo6xodumo mnoMHumb, 4TO Mocfe npoBedeHus KanmbpoBkM HeobxoAMMO MPOM3BECTU 3anucb
napameTpoB B 3HEProHe3aBVCUMMYIO MamsATb (B MEHK0 KOHdurypauum yctaHosuTb [16.01] = 0001), B npoTUBHOM
cnyyae BBeAeHHas nHgopmaumsa He ByaeT coxpaHeHa Npu OTKIIOYEHNUN MUTaHUSA MHAMKaTopa.

3AMEYAHUA 10 OFNEPAUUSIM KAJTIMBPOBKU

B npouecce pydHow kannbpoBku He TpebyeTcs TouHoro paBeHcTBa curHanoB 0% u 100% gwanasoHa.
Hanpumep, MOXHO npoBoauTb kanubpoeky ans curHanoB 2% u 98% pAwanasoHa. BaxHo nvwb TO, 4TOGBI MO
LUMPOBOMY WMHAMKATOPY YCTAHOBWUTbL 3HAYeHUe, MakcumarbHO OnmM3Koe K yCTaHOBIEHHOMY 3HAYEHWIO BXOLHOTrO
curHana.

Ons nOBbILEHUS TOYHOCTU W3MEPEHUs] BXOAHBLIX aHarloroBblX CUrHarnoB [JonyckaeTcsi KanubpoBky
Npou3BOAWTb ANst BCEN Lienu npeobpasoBaHns cUrHana ¢ y4eTom BTOPUYHbIX NpeobpasoBaTenel CUrHanos.
Hanpwmep, ana BxogHom uenu: damyuk — npeobpa3osamers — uHOUkamop UTM-4 nctovHnk obpasuoBoro curHana
noakroYaeTcsl BMECTO AaTymka, a onepauusi kKanubpoBkM BXOAHOMO CUrHana npousBoauTcsl Ha uHamkatope UTM-4.
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5.1.2 Nopspok kanmbpoBKKU BXOAOB ANsi NOAKNIOYEHUA AaTYNKOB TEPMOMETPOB CONPOTUBNEHUS
lMopsadok kanubposku exodos 01151 NOOKtYeHUs dam4uko8 mepmomempos conpomusrneHuss TCM 50M:
1) B napameTpax KoHdurypaumm nepBoro aHanoroBoro Bxoaa, yposeHb Al1, yctaHosute [00.tP]=0008.

2) Tlogkniounte marasvH conpotueneHnin MCP-63 (unu aHanorvyHbeii nNpubop € aHanormyHbIMM
Xapaktepuctukamn) k Bxody Al1 BMecTo nogknioyaemoro pAartyvka TepmonpeobpasoBaTens CONPOTUBIEHWSA
COrNacHO cxeme BHELLHNX coeanHeHnn (CM. npunoxenne b.1).

3) Ha marasvHe conpoTVBNEHWUI YCTAHOBUTE 3HAYEHWE COMPOTMBIIEHUSI ANsi BbIOpaHHOrO TvMna gartyvka
39,22 Om, cooTBETCTBYIOLLIEE HAYalNbHOMY 3Ha4YeHuto (cMm. Tabnuuy 5.2).

4) B pexume koHdwurypaumm yctaHoBute Ha pgucnnee MAPAMETP 1 nyHkt [CLI1] "Kanubposka
aHanoroeoro Bxoga Al1", a Ha aucnnee NMAPAMETP 2 - [00.CL] "YcTaHOBKa HayanbHOrO 3HayeHUs1 aHarnoroBoro
Bxoga Al1 (kanan 1)". Haxwumas knasvwu [A] vnm [V] yctaHoBUTE Ha Aucnnee 3HadeHuWe, COOTBETCTBYOLLEe
3HaYeHWo Havyana Lwkarnbl npu kanuéposke "-50,0 “C". HaxmuTte knasuwy [¢'].

5) YctaHoBute Ha gucnnee NMAPAMETP 2 [01.CH] "YcTaHoBKa KOHEYHOro 3Ha4YeHUs aHanoroBoro BxoAa
Al1 (kaHnan 1)".

6) Ha marasvmHe cCOMpOTMBREHWI YCTAHOBUTE KOHEYHOE 3HAYEHWE COMPOTMBIEHUSI MPU Kanmbposke A
BblGpaHHOro Tuna gatynka 92,77 Om.

7) Haxumasa knasuwm [A] vnm [V] ycTaHOBMTE Ha OuCnnee 3HaYyeHue, COOTBETCTBYHOLLEE KOHEYHOMY
3HaYeHWo LWKanbl Npu kanubposke "200,0 °C". Haxxmute knasuwy [¢].

8) Ansa 6onee TouHOM KanUMBPOBKM kaHana NOBTOPUTE onepauun 3 — 7 HECKONbKO pas.

5.1.3 KannbpoBka Bxoga Ans NoaknoyYeHUA AaTYMKOB TepMoMeTpoB conpotuBneHna TCM 100M,
TCn 100n, TCn 50N

KannGpoBka Bxoaa Npov3BOAMTCA aHanormyHo kanmbposke Bxoga TCM 50M, 3a ncknoyeHneM yCTaHOBKM
WHbIX 3HAYEeHUIN Havana v koHua wkansl Ans TCI, HayanbHbIX U KOHEYHbIX 3HAYEHUA CONPOTMBIEHUI HA MarasuHe
conpoTmeneHus (cm. Tabnuuy 5.2).

5.1.4 Kanu6poBKa aHanoroBoro BxoAa ansi TepMo3asieKTpU4eckux npeobpasosarenen

Ons Tepmonap npu kanubposke ycTaHoBuTb Tun Tepmonapbl ([00.tP] = 0014-0020). K knemmam
Kanmbpvpyemoro aHamnoroBoro BxOAa MOAKMIOYUTL KanmbpaTop HanpspkeHus, HanpvMep auddepeHumanbHbIn
BonbTMeTp B1-12 vnm ananormyHein Npubop C aHamnormyHbiMK xapakrepuctukamu. [anee kanubposaTb kaHan
aHanormyHo TepMOMeTpaMm COMPOTMBIIEHUS, YCTaHaBMNMBas HayanbHble W KOHEYHble 3HAYeHWs HanpsKeHwn,
KOTOpble COOTBETCTBYIOT Ha4anbHOMY ¥ KOHEYHOMY 3HAYEHMIO LLKanbl BbIOpaHHOW Tepmonapsel (CM. Tabnuuy 5.2).

BHumaHue! ABTomaTuyeckasi KOppeKUuMsi XOrodHoro crnasi gormkHa ObiTb oTkntodeHa Al_07.tC=0000.
3HauyeHve TemnepaTypbl B peXNME py4HOW KOppeKLUMM ycTaHoBUTL Ha yposHe Al_08.tC =000,0.

5.1.5 Tabnuua gnanasoHOB MMHMManNbHbLIX U MaKCUManbHbIX 3Ha4Y€HUW aHarNoroBoro curHana B

koge ALN
Tabnuya 5.1 — [Juana3oHbl MUHUMAaITbHbIX U MaKCUMasbHbIX 3Ha4eHUl aHamo208020 cuaHana e kode AL
Kon 3HaueHus BxogHoro curHana AL (oto6paxaroTcsi Ha ypoBHe
BXopaa Tun gaTtuuka KanubpoBku aHanoroBbix Bxogos [02. L], [03. H])
Al_00.tP MuHumanbHoe MakcumanbHoe

0001 = | 01 0 MA go 5 MA 1.000 — 3.000 14.00 — 16.00
0002 = % ot 0 MA o 20 MA 1.000 — 3.000 14.00 — 16.00
0003 § i 8 | ot 4 MA go 20 MA 3.500 — 5.500 14.00 — 16.00
0004 ’é §§ ot 0B no10 B 1.000 — 3.000 14.00 — 16.00
0005 s § ot 0B go 1B, 0...1000 Om 1.000 — 3.000 14.00 — 16.00
0006 € I | ot OMB g0 50 vB 1.000 — 3.000 11.50 — 13.50
0007 = | or OMB o 200 vB 1.000 — 3.000 22.00 — 24.00
0008 TCM 50M 2.500 — 4.500 13.70 - 15.70
0009 TCM 100M 2.500 — 4.500 14.90 — 16.90
0010 TCM Ip.23 3.000 — 5.000 14.90 — 16.90
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lMpodomkeHue mabnuye! 5.1 — [Juana3oHbl MUHUMaIIbHBIX U MakcuMaslbHbIX 3Ha4YeHUl aHan0208020 cueHana e kode AL

TCIM 500 1.500 — 3.500 11.50 — 13.50

0011 Pt50, a = 0,00390 1.500 — 3.500 11.50 — 13.50
Pt50, a = 0,00392 1.500 — 3.500 11.50 — 13.50

TCIM 1000 2.000 — 4.000 8.400 — 10.40

0012 Pt100, a = 0,00390 2.000 — 4.000 8.400 — 10.40
Pt100, a = 0,00392 2.000 — 4.000 8.400 — 10.40

0013 TCM I'p.21 1.000 — 3.000 10.50 — 12.50
0014 THKK (J) 1.000 — 3.000 7.600 — 9.600
0015 TXK (L) 1.000 — 3.000 7.900 — 9.900
0016 TXKH (E) 1.000 — 3.000 7.700 — 9.700
0017 TXA (K) 1.000 — 3.000 11.90 — 13.90
0018 TMn10 (S) 1.000 — 3.000 8.800 — 10.80
0019 TNP (B) 1.000 — 3.000 7.300 — 9.300
0020 TBP (A-1) 1.000 — 3.000 8.000 — 10.00
[aTymk TepmMokoMneHcaLmm 0-0.100 0.500 — 1.000

MpumeyaHmne. KoHTponb nokasaHWm gaTynka TEPMOKOMMNEHcaUuy NponsBoOANTCS B pexume KoHdurypauum
Ha yposHe SYS B napameTtpe 10.CL. [ns koppekuuu nokasaHun patynka Heobxogumo BbiGpaTb napameTp
SYS_10.CL, HaxaTb knasuwy [¢'] u, Haxumas knasuwm [A] wnu [V], ycTaHoBuTb Ha aucnnee NMAPAMETP 3
HeobxoauMoe 3HayeHue, Nocne Yero NOATBEPANTb U3MEHEHMSI MOBTOPHLIM HaXxaTuem knasuwm [¢].

5.1.6 Tabnuua TMNOB AaTYNKOB U peKOMeHAYyeMble npeaenbl KannGpoBKN

Tabnuya 5.2 - Tunbl damyukos u pekomeHOyembie npedersibl Kanubposku

MpeaenbHble
Jon | 1w Panyuposounan | WHAMUADYSMLIE | 1popomemic aHateH#S SXOHOTO CHTHana npw
[00.tP] AaTyvka u HCX KanuBpoBKe KanubpoBke npubopa
npuéopa
HavyanbHoe 3HavyeHue KoHeuyHoe 3HayeHue

CwurHanbl NOCTOAHHOTO

TOKa U NOCTOAHHOTO

HanpshXeHus
0001 | 0-5mA INnHenHan — 0 mA 5 MA
0002 | 0-20 MA Al_01.Fn=0000 0 MA 20 MA
0003 | 4-20 MA Ksanpatiumas — 00 . 10008 4 vA 20 MA
0004 | 0-10B Al_01.Fn=0001 ) III/;J'H/I B' 0B 10B
0005 | 0-1B YCTaHOBMNEHHbIX 0B 2B
0006 | 0-50 wB NuHeapn3soBaHHas — TEXHNYECKNX 0wmB 75 vB
0007 | 0-200 mB Al_01.Fn=0002 eanHuLax 0 mB 200 mB
93)05 Peauctop | 0 ... 1000 Om 0 Om 1000 Om

Tepmonpeobpa-

3oBaTenu

CONpOTUBIEHUs
0008 | TCM 50M, W400=1,4280 -50.0 °C... +200.0 °C | 39,225 Om 92,775 Om
0009 | TCM 100M, W100=1,4280 -50.0 °C... +200.0 °C | 78,450 Om 185,550 Om
0010 | TCM p.23, W400=1,4260 -50.0 °C... +200.0 °C | 41,710 Om 98,160 Om
0011 | TCN 500, Pt50, W+100=1,3910 -50.0 °C... +650.0 °C | 40,000 Om 166,615 Om
0012 | TCN 100, Pt100, W10=1,3910 | -50.0 °C... +650.0 °C | 80,000 Om 333,230 Om
0013 | TCN p.21, W400=1,3910 -50.0 °C... +650.0 °C | 36,800 Om 153,300 Om
0011 Pt Pt1000, a=0,00391 -50,0 °C... +650,0 °C | 800,00 Om 3332,30 Om
0012 | Pt Pt500, a=0,00391 -50,0 °C... +650,0 °C | 400,00 Om 1666,15 Om

Tepmonapbl
0014 | Tepmonapa TXK (J) 0 ... +1100°C 0 mB 63,792 vB
0015 | Tepmonapa TXK (L) 0 ... +800°C 0 mB 66,442 vB
0016 | Tepmonapa TXKH (E) 0 ... +850°C 0 mB 64,922 vB
0017 | Tepmonapa TXA (K) 0 ... +1300°C 0mB 52,410 vB
0018 | Tepmonapa TNM (S) 0 ... +1600°C 0 mB 16,777 mB
0019 | Tepmonapa TNP (B) 0 ... +1800°C 0 mB 13,591 mB
0020 | Tepmonapa TBP-1 (A-1) 0 ... +2500°C 0 mB 33,647 vB
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5.2 KanubpoBka aHanoroBoro Bbixoga
Mepen Hayanom KanuGpPOBKM aHaroroBoro Bbixoga HeoGXoAWMO MpUBECTM B COOTBETCTBYHOLLEE
MONOXeHWE NepemMblYKM Ha Moayre YHuBepcarnbHbIX BXOAOB npubopa. Tunbl BbIXOAHbIX CUrHAnNoB M MOOXeHue
nepemMblyek npmBeaeHsl B Tabnuue 4.3 B pasgene 4.8.
YpoBeHb KanMbpoBKM aHaNoroBoro Bbixoga umeet Tpu napametpa. Napametp CALO_00.ot ncnonb3yetca
ONs MHAWKauuyM aHanoroBoro Bbixoga B %. B UTM-4 B aTom napameTpe MOXHO Takke NMpPOU3BOAWUTb U3MEHEHWS
COCTOsIHUS aHanoroBoro Bbixoga AO.

MyHkTel CALO_01.0F 1 CALO_02.rn ncnonb3ytoTca Ans KannbpoBKM HAaYanbHOIO U KOHEYHOrO 3HaYeHus
aHanoroeoro BbixoAa. Mopsiaok kanMbpoBKX CrneayoLmi:;

1) TMNopkniounte K aHanorosomy Bbixogy AO uHAMKaTopa 06pasuoBbIN M3MepUTEnbHbIM Npubop —
MunnnaMmnepMeTp NOCTOSAHHOIO TOKa.

2) B pexume koHdurypauum yctaHoBute napameTrp CALO_01.oF "KanubpoBka HayanbHOro 3HayeHus
aHanorosoro Bbixoga AQO". Haxmute knasuwy [¢].

3) Haxumas knasuwm [A] wnu [V], ycTaHOBWUTE BEMNWYMHY BBIXOOHOIO CUrHama no MunnuamnepMmeTpy,
paBsHyto 0 MA (nnn 4 mA), cooTBeTcTByoLyo 0% AnanasoHa, B 3aBUCMMOCTU OT UCMONHEHNS KaHana.

4) Haxxmute knasuwwy [¢].

5) YcraHoBute napametp CALO_02.rn "KanubpoBka KOHEYHOro 3HayeHuWsi aHanorosoro Bbixoga AO".
HaxmuTe knaemwy [¢].

6) Haxumasn knasuwm [A] wunu [V], ycTaHOBWUTE BEMNWUYMHY BbIXOOHOIO CUrHama no MunnuamnepMmeTpy,
paBHyto 5 MA (1nu 20 mA), cooTeTcTBytoLyto 100% Anana3oHa, B 3aBUCUMOCTU OT UCMONHEHNs KaHana.

7) Haxxmute knasuwy [¢].
8) insi 6onee TOYHOM KanMBPOBKM KaHasa LMKIMYeCkn NOBTOPUTE OnepaLuio HECKOMBKO pas.
Heob6xo00umo nomMHUMB, YTO Nocne NpoBeaeHUs KanMbpoBKM HEOBXOAMMO NPOU3BECTM 3aN1Cb NapaMeTpoB

B 3HEeproHesaBUCMMYKO MaMATb, B MNPOTUBHOM Clly4Yae BBeOdeHHadA MHdopmaLma He 6yueT COXpaHeHa npu
OTKIIOYEHUN NUTaHNA UHOUKaTOopa.
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6 TexHn4yeckoe obcnyxmBaHue

6.1 Obwume ykasaHus
TexHn4eckoe OﬁcHY)KVIBaHVIe 3aKn4vaeTcAa B nposegeHnmn pa60T MO KOHTPOJIKO TEXHNYECKOIro COCTOAHNA U
nocnepymwowemMy YCTpaHEHUI0 HEefOCTaTKOB, BbISIBMIEHHbIX B MNpOLEcce KOHTPOMs;  NpodunakTu4yeckomy
O6Cﬂy)KVIBaHVIIO, BbINONTHAEMOMY C yCTaHOBJ’IeHHOVI nepnoan4HOCTbio, ANMUTENbHOCTBIO N B onpenerieHHOM nopsaake,
YCTpaHEeHU0 OTKa30B, BbINOJ/IHEHNE KOTOPbIX BO3MOXHO CUNaMu nepcoHana, BbINOJIHAKLWEro TexHn4eckoe
obcnyxunBaHue.

6.2 Mepbl 6e3onacHocTH
MpeHebpexeHne MepaMu NPeaOCTOPOXHOCTU U MpaBUNaMKn 3KCnnyaTaumMm MoxeT cTaTb NMPUYNHON
TpaBMUpPOBaHWA NepcoHana unu noepexaeHus oéopyaosaHus!
[na obecneuyeHns 6Ge3onacHOro McMnornb3oBaHWs OOOPYAOBaHUA HEYKOCHMTENbHO BbINONHAWTE
yKasaHusa gaHHou rnasbi!

6.2.1 Bugom onacHoctn npu pabote ¢ NTM-4 ecTb nopaxatollee OENCTBME INMEKTPUYECKOro TOKa.
MCcTOYHMKOM OnacHOCTM eCTb TOKOBeAYLLME YaCcTu, KOTOPbIE HAXOASATCA NoA HanpsXKeHNeM.

6.2.2 K oakcnnyataumMum wuHAukKaTopa [OOonyckalTca nvua, uMMewume paspelleHve ans pabotel B
aneKkTpoycTaHoBKax HanpsbkeHvem o 1000 B 1 ndyumnslume pykoBoACTBO NO 3KCNyaTaumm B NOSIHOM obbeme.

6.2.3 Okcnnyatauus WHAMKaTopa paspeluaeTcs Npu HanuMyuu WHCTPYKUMKW MO TexHuke 6esonacHocTw,
YTBEPXAEHHON npeanpusatTnem-notpebntenem B YCTAaHOBMEHHOM MOpsSAKe W yyuTbiBalowen cneunduky
NPUMEHEHNS WHAOMKaTopa Ha KOHKpeTHOM obbekTe. [lpu MOHTaxe, Hanagke W aKkcnnyatauum Heobxoanmo
pykoBoacTteoBaTtbcs AHAOIM 0.00-1.21 pasgen 2, 4.

6.2.4 Bce MOHTaxHble M npodwunakTuyeckne paboTbl [OMKHbI MPOBOAUTLCA MPU  OTKIHOYEHHOM
ANEKTPONUTaHWN.

6.2.5 MNpw pasbopke nHAMKaTopa ANS YCTpaHEeHWUs HeucnpaBHOCTeW Npubop AomkeH ObiTb OTKMOYEH OT
CeTW ANeKTPoNUTaHUS.

7 XpaHeHune u TpaHCNopTUpOBaHue

7.1 YcnoBusa xpaHeHUs1 MHAMUKaTopa

7.1.1 Cpok xpaHeHus1 B NoTpebuTenbckoi Tape - He Gonblue 1 roga.

7.1.2 WNHpukaTop [OSMKEeH XpaHUTbCA B CYXOM W BEHTUNIMPYEMOM MOMELLEeHUU Mpu TemnepaTtype
oKpyxatowero Bosgyxa oT MuHyc 40 °C go nmoc 70 °C u oTHocuTenbHon BnaxHocTn oT 30 go 80 % (6e3
KoHAeHcauwumn Bnaru). [laHHble TpeboBaHNsA ABMAAOTCS peKOMeHAYEMbIMU.

7.1.3 Bosagyx B noMeLleHun He [OMKeH codepxaTb MblM M MPUMECcUM arpecCuMBHbIX MapoB WU ra3os,
BbI3bIBaIOLLMX KOPPO3WNIO (B YACTHOCTM: ra3oB, CoAepXKaLlnX CEPHUCTbIE COEANHEHUS UNN aMMUaK).

7.1.4 B npouecce XpaHeHUs WNW SKCMfyaTauum He KnaguTe Taxenble npeameTbl Ha npubop n He
noaBepraiTe €ro HWKakoMy MeXaHW4eCcKOMY BO3OEWCTBMIO, Tak Kak YCTPOMCTBO MOXeT AedopmupoBaTbCa U
NoBpeaAnTbLCS.

7.2 YcnoBus TpaHCNOPTUPOBAHUA UHAUKaTOpa

7.2.1 TpaHcnopTupoBaHUe MHAMKATopa B YNakoBKe MPeanpuUsTUS-U3roToBUTENs OCYLLECTBNSETCA BCEMU
BMOAMM TpaHCNoOpPTa B KPbITbIX TPAHCMOPTHBIX CpeAcTBax. TpaHCNopTUpOBaHMe camoneTammn AOMMKHO BbINOMHATLCA
TOIMbKO B OTanfMBaeMbIX repMeTU3NPOBaHHbIX OTCEKax.

7.2.2 NHpukatop AOSMKeH TPaHCMOPTUPOBATbCA B KIMMaTUYECKMX YCINOBWSAX, KOTOpPble COOTBETCTBYHOT
ycnosusm xpaHenus 5 cornacHo TOCT 15150, Ho npu gaeneHun He HWxe 35,6 klMa n TemnepaType He HKEe MUHYC
40 °C nnu B ycnoBusix 3 Npn MOPCKMX NepeBo3Kax.

7.2.3 Bo BpeMs norpy3o-pasrpy304HbIX paboT 1M TpaHCMOpPTUPOBaHWM 3anakoBaHHbIN Npubop He AormKeH
noaBepratbCs peskMM yAapaM U BIUSHUIO aTMOCdepHbIX ocagkoB. Cnocob pasmelleHnss Ha TpaHCNOpPTHOM
CpeacTBe JOSMKEH UCKIIoYaTh NepemeLleHre niankartopa.

7.2.4 MNepepn pacnakoBbIBaHNEM Nocne TPaHCNOPTUPOBaHWA MpW OTpULATENbHOW TemnepaType UHAUKaTop
Heo6X0aMMO BblepXaTb B Te4eHNe 3 YacoB B ycrnoBusix xpaHeHusi 1 cornacHo FTOCT 15150.

8 NapaHTM usrotoBuTens

8.1 MNMpowusBoaunTenb rapaHTUPyeT COOTBETCTBME MHAMKATOPA TEXHUYECKUM ycnoBusam TY Y 33.2-13647695-
004:2006. MNpwn He cobniogeHnn notpebutenem TpeboBaHUA yCNOBWUIA TPAHCMOPTUPOBAHUSA, XPaHEHUSA, MOHTaxa,
Hanagky 1 aKcnnyatauun, ykasaHHbIX B HACTOSILLEM PYKOBOACTBE, NOTPEOMTENb NULLIAETCs NpaBa Ha rapaHTuto.

8.2 lapaHTMMHbIAN CPOK 3KcnnyaTtauuum - 5 neT co AHA OTrpy3ku wuHaukatopa. [apaHTUMHBIN CPOK
3Kcnnyatauum MHOANKATOPOB, KOTOPbIE MOCTABMSOTCA Ha 3KCMOPT - 18 MecAueB co AHS MPOCNefoBaHUst UX Yyepes
rocyapCTBEHHYH rpaHuLy YKpauvHbl.

8.3 Mo OoroBopeHHOCTM ¢ NoTpebutenemM npeanpuaTUe-u3roToBUTENb OCYLLIECTBISAET NocrerapaHTUiiHoe
TexHn4yeckoe o6CnyXvMBaHUe, TEXHWYECKYHD NOAAEPXKKY W TeXHUYeCcKMe KOHCyNnbTauuu no BCEM BuAaM CBOEN
npoayKumm.
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MpunoxeHus

NMpunoxeHune A-labapuTHble U npucoeauHUTENbHLbIE

pa3smepbil

Pa3mepb! unHOukamopoe (ducnnees): MMAPAMETP 1, TAPAMETP 2, [TAPAMETP 3, TAPAMETP 4

0

K
o

6

PucyHok A.1 — BHewHul 8ud MUKpOrnpoueccopHo20 uHoukamopa

10

Bud Bud Bud
c3adu c6oky crnepedu
D b
° 90 96
200 max (MOHMaxHas 21y6uHa) 96 )

PekomeHdyemasi monuwjuHa wyuma om 1 00 5 mm.

PucyHok A.2 - [abapumHbsie pa3mepsbi
Pa3zmemka omeepcmul Ha wjume

! 150 min

150 min|

92 +0,8

PucyHok A.3 - Paamemka omeepcmuli Ha wjume
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NMpunoxeHune b - NoaknoyeHne npubopa. Cxema
BHeLWHNX coeanHeHnn

Mpunoxexune b.1 NMogknioveHne nHaukatopa UTM-4

WUTM-4. Bug c3agmn

X1

X3| |X5

Z

PucyHok b.1 — PacrionoxeHue 8HeWHUX coe0uHUMesbHbIX pa3bemos uHoukamopa UTM-4:
- X1 — Pa3zbem rnooKmoYeHusi numaHus,
- X2 — Pasbem rnodknoveHusi uHmepgetica RS-485,
- X3 — Pasbem nodkmnodeHusi duckpemHbix 8bixodo8 DO1-DO4,
- X5 — Pasbem nodkoyeHuUs: aHano208bix 8X0008 U aHaro208020 8bixoda.

Ananoroswe sxoms Al1, AI2 AI3 A4

Tox  Tepwo- TCM
= peny ) | Hanp. napa  TCN
|
oy = e

- o

'

. TD2
RTD2

g .2
i-on

Avancronsn
AD B0

PucyHok b.2 — Cxema 8HewHux coeduHeHul uHOukamopa UTM-4

MpumeyaHus
1.  Heucnonb3yemble KneMMbl COeANHUTENbHbIX Ppa3beMOB UHAMKATOpPa He NMOAKIYaTh,
2. HasHayeHue nepemblyek Anst HACTPOWKN BXOL0B/BbIXOAOB CM. Tabnuupl 4.2, 4.3.
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MpunoxeHue b.2 MoakntovyeHne ANCKPETHLIX Harpy3ok K uHankatopy UTM-4

OnrocumucTop Tpanaw- Pene X3 Pene Tpauan- OnTOCHMKCTOE
cTop cTop

= HED

PucyHok b.3 - lNodknodeHue ducKkpemHbix Hagpy3oK K uHOukamopy NTM-4

lMpumeyaHus.

Mpy noaknYeHUn WHOYKTUBHBIX Harpy3ok (pene, nyckatenu, KOHTaKTopbl, cComneHouabl W T.M.) K
OUCKPETHBIM TPaH3UCTOPHbLIM BbIXOAaM KOHTponnepa Bo u3bexaHne BbIXOA4a U3 CTPOS BbIXOLHOMO TpaH3ucTopa m3-
3a O6onblIOrOo TOKA CaMOWMHAYKUMW napannenbHo Harpyske (obmoTke pene) HeobxoaMMo YycTaHaBnvBaThb
6rnokmpytowmii avoa VD — cM. cxeMy nogknioyeHus. BHelWwHWn anoa yctaHaBnvMBaTh Ha KaXkK4oM KaHane, K KOTOpoMy
NOAKI0YEHA NHOYKTMBHAS Harpyska.

Tun yctaHaBnusaemoro anopda KO209, KO258, 1N4004...1N4007 unu aHanorM4HbIA, paccyuTaHHbIA Ha
obpaTHoe HanpsikeHne 100 B, npsimon Tok 0,5 A.

PekomeHgauum no nogKknYeHU0 I/IH,D,yKTI/IBHOﬁ Harpy3ku ans mexaHu4yeckoro pene

Pene X3

roe, R1 - peauctop MJ1T-1-39 Om-5%);
C1 - koHgeHcaTop K73-17-630B-0,1-0,5 Mk®-10%;
RH - MHOYKTUBHAs Harpyska.

PucyHok b.4 — Cxema rnodknoyeHus: UHOYKMuU8HOU Hazpy3sku 071 MeXaHU4YecKoeo perse

MpumeyaHus.
1. Ha pucyHke B.5 ycnoBHO noKas3aHO pacnosioXeHWe W Ha3HaAYEeHUEe 3aMbIKAKLWMX KOHTAKTOB
MexaHu4yeckoro pene kaHanos DO1 - DO4.
2. MakcvMarnbHO 40oNyCTUMOE HanpsiKeHNE U MakCUMarnbHO 4ONYCTUMBINA TOK:
- 8o 250 B (8 A) nepeMeHHOro Toka npu pe3ncTUBHOW Harpyske;
- 8o 250 B (3 A) nepeMeHHOro Toka npu MHAYKTUBHOW Harpy3ske (cosp=0,4);
- o7 5B (10 mA) go 30 B (5 A) NoCTOSIHHOIO TOKa Npu Pe3UCTUBHON Harpyske.

http://www.microl.ua e WUTM-4 ver.77.08 e [1PMK.421457.039 PO u3m. 1.04 30.04.2015



000 "AMTOPI" +7(4722)40-00-02 amtorg.com.ru

34

PekomeHaauum no noaknoYeHUO VIHAYKTVIBHOVI Harpy3ku ans cmmucTopa

OnTocHMHCTOD X3

rae, VS1 - BHELWHUA CUMUCTOP, YCTaHOBIEHHbIN Ha paamaTop;
R1 - peanctop MJ1T-1-39 OMm-5%;
C1 -koHpgeHcatop K73-17-630B-0,1-0,5 Mk®-10%;
RH - nHAyKTMBHAA Harpyska;
FU1 - nnaBkmin npegoxpaHutens.

PucyHok B.5 — Cxema nodkno4eHus1 UHOyKmMugHOU Hazpy3ku 0718 cumucmopa

MpumeyaHus.

1. Ha pwucyHke B.5 ycnoBHO noKasaHO pacrnonoXeHWe W Ha3HayYeHWe 3aMblKaloWwmnxX KOHTaKToB
onTocummncTopa kaHana DO1.

2. Heucnonb3yeMble KneMMbl coeguHUTENbHOro pasbema XP3 He noakniovaTb.

3. MakcumanbHO [OMNyCTUMOE HarnpsbkeHne nepeMeHHoro Toka 6-300 B, makcvmanbHO AonyCcTUMbIN
nepemeHHbIn Tok 700 MA.

PekomMeHaaLmu no ncnosib30BaHMIO MarioMOLLHbIX onTOCUMUCTOpPOB

ManomoLlHble  ONTOCMMMUCTOPbI  MpedHas3HaYeHbl Ans  KOMMyTauuu Lene nepemMeHHOro  Toka.
OnTocummucTopbl 06ecneyYnBaloT ranbBaHUYECKYHO U30NALMIO YNPaBRSIOWMX Lienen oT CUMOBbIX U HENOCPEACTBEHHO
yrNpaBnsoT MOLLHbIMW CUITOBbIMW 3fIEMEHTAMMU - MONYNPOBOAHWKOBLIMW CMMUCTOpPaMW, KOTOPblE OTKPbIBAKOTCS
UMMNYNbCOM TOKa OTpuuaTtenbHoOW nonspHocTh. ManoMolHble ONTOCUMMWCTOPblI MOFYT TakkKe ynpaBnATb Mapon
BCTPEYHO-NapannenbHO BKMOYEHHbIX TUPUCTOPOB.

K ogHoMy MamnomoLiHOMY ONTOCMMMWUCTOPHOMY BbIXOZY MOXET MOAKMIYATbCA TOMbKO OOUH BHELUHWNA
CUMWCTOP UNK 0dHa napa BCTPEeYHO-NapannenbHO BKMIOYEHHbIX TUPUCTOPOB.

VIMNynbCHBIA BbIXOQHOW TOK MarnoMOLLHOTO OMTOCUMMUCTOpa MoXeT gocturatbe 1 A, HO TOMbKO B MOMEHT
BKIMOYEHMS BHELLUHEro cuMMucTopa (MnM napbl TUPUCTOPOB), MO3TOMY HEMb3s MCMNOMb30BaTb 3TOT BbIXOA Kak
penemnHbl, Harpyxas ero NOCTOSAHHOW Harpy3kon. [pn NoaKMYeHWM BHELIHWX CUMMWUCTOPOB CrneayeT yuuTbiBaTb
orpaHuyeHune no ynpasnstoLemMy BbIXOAHOMY TOKY MariOMOLLHOIO BbIXOAHOrO ONTOCMMUCTOPA.

Kaxabli BbIXOLHOW ONTOCMMUCTOP C BHELUHWM MOLUHBIM CMMUCTOPOM (MM Mapon TUPUCTOPOB) MOXET
ObITb nogkntoveH k nwobon dase (A, B unu C). Kaxgbll BbIXOLHOW ONTOCUMUCTOP WMMEET CBOW BCTPOEHHbIN
[EeTEeKTop HyNeBOoro HanpshkeHnst dasbl, YTO NMO3BONSET BKIOYATL HArpy3Ky TONBKO MPU MUHUMANbHOM HanpsiXeHUu
Ha HeWn.

PekomeHayeMble CXeMbl NOAKMIOYEHUST BHELLIHUX CUMUCTOPOB M Harpy3ok npveBeeHbl Ha pucyHke B.6.

DO1 - DO4
R1 FU1

L ITI ° [ ] o
LI — _°

R3
~220V

VS1

c1
R2 RH N
N T | . | ] ®
1 ___1 I b

PucyHok 5.6 — Cxema rnoOKoYeHUs1 8HeWHea0 cumucmopa
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MpunoxeHune b.3 Cxema nogknioyeHus uHrepenca RS-485

MpeobpasoBaTtenb nHTEPGENCOB

RS232/485 USB/RS485 L oo 1200m
Brn-485 Brn-52
R1
—_— At RS485
i) =
_— =T
s Lo :
RGND
A+ B- A+ B- A+ B-| [032ycrpoiicts | At B A+ B-
01 02 03 30 31
UTM-4 NTM-20Y MUK-25 MTP-8 NTM-12

PucyHok b.7 - OpeaHu3auyusi uHmepgbeticHol cessu mexdy OBM u ycmpolicmeamu

1. K MK moxeT ObITb nogkntoveHo Ao 32 yCcTPOWCTB, BkNtovas npeobpasoBaTtens uHtepdericos briN-485
unu Brin-52.

2. Obwas anvHa kabenbHOM NMHUK CBA3W He JoSMkHa npeBbiwaTe 1200 M.

3. B kauecTBe kabenbHOW NUHMKU CBA3M NPEANOYTUTENBHO MCNOMb30BaTh IKPAHNPOBAHHYIO BUTYIO Napy.

4. [InnHa oTBeTBNEHU Lo AOMKHA BbITb KAk MOXXHO MEHbLLEN.

5. K nHTepdencHbiM Bxogam npubopoB, pacrnonoXeHbiM B KpaWHUX TOYKaX COEAMHUTENbHOW NUHWM,
Heo6XoAMMO MOAKMIYUTL [Ba TepMuHarnbHblM pesuctopa conpoTtueneHnem 120 Om (R1 u R2). MogkntoveHne
pesucTtopoB k koHTponepam NeNe 01 — 30 He TpebyeTtca. lNMogknioveHWe TepMUHAnNbHbIX PEe3NCTOPOB B Oroke

npeobpasoBanHus uHtepdencos blMN-485 wnu BIrN-52 — cm. B PO Ha BlN-485 wunn BIN-52. TNogknioyeHune
TepMuHanbHux pesmctopos B UTM-4 — cM. pucyHok B.8.

X2
MpuemonepenaTymk 1A [EEN 21 g? WUHTepdeiic
RS-485 [7p)
120 Om
100 Om
GND +—___} RGND | w24

PucyHok b.8 - PekomeHOyemasi cxema nodkmo4YeHust uHmepgpelica RS-485

MpumeyvaHums.
1. Bce oTBETBUTENWN MPUEMO-NEPESATUYNKOB, MPUCOEAMHEHHbIE K OAHOW OOLWEN nepefatolien nuHuu,
[OOIMKHbI COrNacoBbIBaTbCSA TONBKO B ABYX KpaliHUX Toukax. [nnHa oTBETBMNEHWI JOMKHA ObITb Kak MOXHO MEHbLLEN.

2. HeobxoamMmoCTb 3KpaHMpoBaHusA kabenem, no KOTopbiM nepeaaeTcs MHOPMaLUUs, 3aBUCUT OT ONWHbI
kabenbHbIX CBA3elM U OT YPOBHS MOMEX B 30HE NPOKNaaku kabens.

3. lNMprMeHeHne 3KpaHNPOBAHHOW BUTOW Napbl B MPOMbILLIIEHHbIX yCcnoBuaAx ABndaeTcAa npeanodYTUTesribHbIM,
MOCKOJIbKY 3TO obecneunBaet nony4yeHne BblICOKOro COOTHOLLEHUA CVII'HaJ'I/LLIyM N 3alnTy ot CWH(pa3HoM NoMexu.
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NMpunoxeHne B - KOMMyHMKaUuMOHHbIe (pyHKLUMN

MwukponpoueccopHbin nHaukatop UTM-4 moxeT o6ecnednTb BbIMONIHEHNE KOMMYHUKALMOHHOW (OYHKUNN
no uHtepderncy RS-485, no3Bonsiollen KOHTpPONMpoBaTb M MOAMMUUMPOBATbL €ro napameTpbl Npy MOMOLLM
BHELLHEro ycTponcTea (KoMMnboTepa, MUKPONPOLLECCOPHOW CUCTEMBI YNpaBeHuns).

MHTepdenc npegHasHadeH pAnsa KoHurypuvpoBaHus npubopa, ANS MCNonb3oBaHWA B KayecTBe
yaaneHHoro npubopa npu pabote B COBPEMEHHbIX CETAX ynpasneHnsa u cbopa mHgopmaummn (npuema-nepegaydv
komaHa u gaHHbix), SCADA cuctemax u T.0.

MpoTokonom cBsi3n no uHtepdericy RS-485 sensetca npotokon Modbus pexum RTU (Remote Terminal
Unit).

Ona  paboTbl HeoGXOAUMO YCTaHOBUTb CKOPOCTb OOMeHa [AaHHbIMW Mexay wuHamkatopom u [K,
ycTaHaBnuaaeTcs Ha yposHe SYS B napameTtpe 03.br:

[SYS_03.br] CkopocTb, 6ut/c
0000 2400
0001 4800
0002 9600
0003 14400
0004 19200
0005 28800
0006 38400
0007 57600
0008 76800
0009 115200
0010 230400
0011 460800
0012 921600

Mpu obmeHe no MHTepdbencHOMyY KaHany CBsi3W, ecnv NMpoOUCXOAWT nepefadva AaHHbIX OT MHAMKaTopa B
ceTb, Ha nepegHen naHenn WTM muraet ungmkatop IHT.

MporpammHoO AocTynHbIe perncTpbl MHAukaTopa NTM-4 npuseneHsl B Tabnvue B.1.

JocTyn Kk perMctpam nporpammMupOBaHUst M KOHMUrypauum paspeluaeTcs B Criydae 3anucu B peructp
paspeLueHus nporpammupoBaHmst Ne2 3HadeHus "1", 3Ha4deHMe KOTOPOro MOXHO U3MEHUTb Kak C nepegHen naHenm
nHaomkaTopa UTM-4, Tak n c MNK.

Mpunoxexue B.1 UHTepcencHbIM oomeH. Tun yctponcrtea — Slave/Master

B cetu nngukatop UTM-4 moxeT BbicTynaTtb kak Slave, Tak u Master. Npu Bbibope Tvna yctpownctea Slave
(CeteBon tun yctponctea SYS_06.PK=0000) npnbop oTBeyaeT Ha 3anpockl Beayulero ycrponctea (MK, naHenu
onepartopa, koHTponnepa). Pexum Slave ncnonb3yetca ons koHdurypauum nHgukatopa c MK (nporpamma MUK-
KoHdpurypaTop), c6opa aaHHbix Ha MK (Scada-cuctemsl), permctpatopbl 1 NaHenu onepartopa, a Takke nepegayu
[aHHbIX B Apyrue ycTponcTea (KOHTponsnepbl) ceTu. Mpu NOMOLLM BHELLHErO YCTPOWCTBA MOXHO 3aaBaTb 3Ha4YeHne
aHanoroBbIX BXOOOB WM OUCKPETHbIX BbixogoB. [Mpu ceteBom obmeHe B pexume Slave cBetogmon UMHT muraet
Kaxabln pas, koraa UTM-4 paeTt oTBET Ha NpUCHaHHbIN emy 3anpoc.

Mpun nHTepdencHom BBOAE MOXHO 3afaBaTb 3Ha4YEHWMeE:

- aHanoroBbIX BXO4OB, UCMONb3yeTca ANA vMHAWKaumm, obpaboTkm, npeobpas3oBaHNs TEXHONOrMYeCcKoro
napamMmeTpa, Nony4yaemoro no MHTepdency oT BHELLHUX YCTPOWCTB;

- aHamnoroBsoro Bbixoga (AOT.00=0000), ncrnonb3yetca AnA YNpaBneHUs aHanoroBbIM WCMOMHUTENbHbLIM
MEeXaHU3MOM MO MHTepPency OT BHELUHUX YCTPONCTB;

- OuckpeTHbIx BbixogoB (do1_00.tP=0000, do2_00.tP=0000, do3_00.tP=0000, do4_ 00.tP=0000
ucrnonb3yetca  ONs  YNpaBneHWs  WUMMYMbCHbIM ~ UCMOMHUTENbHLIM ~ MEXaHW3MOM WM TEXHOSOrMYecko
curHanusaumen no uHTepdency oT BHELLHNX YCTPOUCTB.

Mpn uHTepdericHom BBOAE HEOOXOAMMO NPaBUIIbHO ykasaTb HOMEpP permcTpa Afsi COOTBETCTBYHOLLETO
BxoAa vunv Bbixoga (Tabnuua B.1).

)
n

Mpun BbIGOpe TMna ceteBoro yctponctea Master (SYS_06.PK=0001) mHgukatop NTM-4 paeT 3anpochl
OLHOMY M1 ABYM YCTPOWCTBAM B CETU U NMPUHMMAET OT HUX OTBET C AaHHbIMU, KOTOpble BbIBOAATCA Ha AMCNIEN
WUTM-4. OaHHbIi TMN YCTPOWCTBA WUCMOMb3yeTcs ANs WUHAMKaAUUW 3HAYeHWW, NONYyYEeHHbIX OT OPYrnx YCTPOWCTB
(BaTunkoB, perynaTopoB, KOHTPONNEPOB, CHETYNKOB U T.4.) No ceTn RS-485 ¢ npotokonom ModBus RTU.
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HacTtpoiika napameTpoB nHTepdericHoro obMeHa ocylecTBnsieTcs Ha ypoBHe SYS.
- Mapamemp 02.nd u 03.br — cTaHOAPTHLIE HACTPOMKM CETU (aapec YCTPOMCTBA, CKOPOCTb 06MeHa).
- MNapamemp 06.PK 3apaeT ceTeBOW TUN MHAMKATopa. JTOT NapameTp KOHUrypupyeTcsi TOMbKO C nepeaHen
naHenwu. MNpwu BbIGope Tvna Master poctyn k npubopy c MK, B Tom uucne c nporpammbl MUK-KoHdurypatop,
HeBO3MOXeH!!!
- B napamempax 07.Pr u 08.tM 3apatoTca nepuog onpoca u Tanum-ayT OTBeTa COOTBETCTBEHHO. [lepuopn onpoca
3agaeTca B npegenax 1-10000mc. lMpu HopmanbHoW paboTe 3a Bpemsi 3TOro nepuoga npubop AOMKEH ycneTb
nepefatb 3anpoc v NpuHATL oTBeT (puc. B.1.a). Mo ncrteveHun BpemeHn nepnoda naeT cnegyownii 3anpoc. Takum
obpasom, kaxabin nepnog UTM-4 Gyget nonyyatb AaHHble OT 3anpalmBaemoro uHavkatopa. Ecnn xe 3a Bpemsa
nepuoga onpoca OTBET He NPUXOAMUT, MOChINKa CrneayoLlero sanpoca oXuaaeTca 40 UCTEYEHNS BPEMEHN TaM-ayTa
oTBeTa. Ecnn oTBeT npuaeTr A0 OKOHYaHMsA Tanm-ayTa, TO cpasdy nocne ero nonyvyeHuss OyaeT oTnpasneH
cnepytowmn 3anpoc (puc. B.1.6). Ecnn otBeTa He ByaeT oo OKkoHYaHWs TanmayTa, Torga 6yaert cneayowmii 3anpoc
(puc. B.1.B), n npu atom ceetoamog VHT ByneT ropeTb 4O MOMEHTa nonyyYeHus oTeeTa. [locne nATK Tanm-ayToB C
Henosny4YyeHHbIM OTBETOM NapameTp Ha LUMGPOBOM ANUCMIEE HAYHET MUraTh.

3anpoc Banpoc Banpoc 3anpoc Banpoc Banpoc
ot UTM-4 ot UTM-4 ot UTM-4 or UTM-4 or UTM-4 ot UTM-4
=3

Tadu-ayt oreeta Tadtu-aryT Oreeta Tads-aryt Graet
- - - N - o

a 6 B

PucyHok B.1 - BpemeHHble OuazpammMbi puema-rnepedayu 0aHHbix UTM-4 e pexxume MASTER

Mpwn pabote UTM-4 B pexxume MASTER ceetoguog MHT 3aropaeTtcst npu oTnpaBke 3anpoca 1 racHeT npu
nonyyYeHun oTeeTa.

Mpu BbIGOpe ceTeBoro Tmna wmHaukaTopa Master B napametpax Tunos aHanorosbix Bxogos Al_00.tP
ykasbiBaeTcs Tun 0000 — nHTEepdenCHbIN BBOA.
B napametpax 02.0F n 03.rn ykasbiBaloTCA npegensl oTobpaxeHus BXoAHbIX curHanos. [pu Bbixoge

napameTpa 3a 3TW YCTaBKM Ha UMEPOBOM MHAMKATOPE HAYHYT OTOOpaxaTbCs CUMBOMbI = = = =,

HacTpoiika napameTpoB npuGOpoB, KOTOpble HEOOXOAMMO OMpallMBaTbh, OCYLLECTBISETCA Ha YypoBHe
MSTR.

B napamempax 00.du, 04.du, 08.du, 12.du 3apatoTcsa ceTeBble agpeca onpallmBaeMblX YCTPONCTB.

B napamempax 01.FC, 05.FC, 09.FC, 13.FC 3apatotcs ceteBble (yHKUnn npubopa (03 — cunTbiBaHUE
pernctpos, 04 — cunTbIBaHWE NApaMeTpPoOB).

B napamempax 02.rG, 06.rG, 10.rG, 14.rG 3agatoTcs HoMepa PerncTpoB Ans CYATLIBAEMbIX NapameTpoB.
[ns nepBon rpynnbl KOHTPOMNNEpoB (KOHUrypmpyembix npubopoB) HOMepa pernctpoB BbibupaiTca ¢ Tabnuy,
NnporpaMMHO [OCTYMHbIX PEFMCTPOB Ha COOTBETCTBYHLIMA Npubop, a Ans BTOPOW rpynnbl (Mporpammupyemble
KOHTPONNEpPbI) — paccYMTLIBAKOTCSI C NMOMOLLIbIO KanbKynsTopa perMcTpoB B cpefe pa3paboTku nporpamm Anbda.

B napamempax 03.tP, 07.tP, 11.tP, 15.tP ykasbiBatotcs Tunbl AaHHbix (INT, LONG, FLOAT, SWAP-LONG,
SWAP-FLOAT) 3anpawmuBaembix napameTpoB. Ecnu 3anpawmnBaembin napametp umeet cdopmat LONG, To ecTb
coctouT ¢ AByx peructpoB ModBus, Toraa B napamempe 02.rG, 06.rG, 10.rG, 14.rG yka3blBaeTcsl TONbKO NepBbI
perucrp.

Ons dpopmara 3anpawwmsaembix gaHHbix FLOAT Tvn 3agaeTtcsd no 04HOMY U3 TpeX BapnaHTOB:

1. KoHTponnepbl nepBou rpynnbl, KOTopble MMmeT dopmaT AaHHbix FLOAT, ncnonb3ytoT ctaHgapTHoe
npencTaeneHne atoro oopmata. [Ana Toro, 4ToObl NpounTaTh AAHHBIE C 3TUX KOHTPOMEPOB, HY>XHO
ykasaTb HOMep NepBoro pernctpa v BolbpaTte hopmat aaHHbix FLOAT.

2. KoHTponnepbl BTOpOW rpynnbl (TUMbl AaHHbLIX OnuncaHbl B Tabnuue 2.5 Bo BTOPOW YacTu pykoBoACTBa
no skcnnyatauum Ha MIK-51, MIK-51H, MIK-52, MIK-52H) nmetot chopmat gaHHbix INT, SWAP-LONG
n SWAP-FLOAT (SWAP ykasbiBaeT Ha obpaTHyto nocnegoBaTtenbHOCTb pernctpos). [Moatomy, aAns
YTEHWS OaHHbIX C 3TOW rpynnbl KOHTPONNEPOB YyKa3biBaeTCA agpec peructpa (paccyuTbiBaeTcs C
nomoLubto Kanbkynsmopa peaucmpos B MeHo Cepsuc nporpammbl Aribda) 1 COOTBETCTBYHOLLUIA eMy
dopmaT INT, SWAP-LONG unn SWAP-FLOAT.

3. [Ins KOHTPONNEpOB CTOPOHHWUX NPOU3BOAUTENEN aApec U TUMN AaHHbIX 3a4atTCst COrMacHO OMUCcaHMUIo
Ha [aHHOE YCTPOWCTBO.
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MpunoxeHue B.2 MporpammHo AOCTyNHbIE perucTpbl MHAuKaTopa UTM-4

Tabnuya B.2 — [MpozpammHo docmyriHbie peaucmpbi UHOUKamopa UTM-4

o= -
§ es 8 Ownana3oH uamMeHeHus
Ss 3 a b ®dopmar MyHKT
239 s HaumeHoBaHue napameTtpa (AecsATUYHbIE
239 o AaHHbIX MEeHI0 3HaueHMs)
>3E &
et ©
: 77 DEC (sHaueHve
03 0 INT SYS_00.id Koa (mogensb) nHamkaTopa bervcTpa)
03 1 INT SYS_01.ur | Bepcusi nporpammHoro obecneyeHus 4 (3HaueHwve peructpa)
03/06 2 BYTE | SAVE_00.En | Pa3pelueHne nporpammMmupoBaHusi ? — 3anpetieHo,
— paspeLLeHo
03/06 1000-1003 INT Mepenrisis 3HauyeHne BXxoaHbIX aHanorosbix curHanos Al1- Al4 ot MnyC 9999 no
naHenb 9999
(1200,1201) NepenHsis
03/06 FLOAT I'IZEHSJ'II: 3HauyeHne BXxoaHbIX aHanorosblx curHanos Al1- Al4 OT mMuHyc 9999 no 9999
(1206,1207)
03/06 1400 INT Brixog AO 3HayeHwne BbixogHoro curHana AO 0-100 %
03/06 (1480,1481) FLOAT Bbixog AO 3HayeHwne BbixogHoro curHana AO 0-100 %
03/06 600-603 BYTE | Bbixogbl DO | Coctosinue guckpeTHbix Bbixogos DO1-DO4 0 — oTkn., 1 — BKN.
(1600,1601) MNepeaHsasn 3HauyeHwue BbixoAa pyHKUMOHanbHbIx 6rokos FB1-
03/06 FLOAT naHens FB16 OT MuHyc 9999 1o 9999
(1630,1631)
03/06 5000 INT Al1_00.tP Twvn aHanoroBoro BxogHoro curHana Al1 0000-0020
03/06 5001 INT Al1_01.Fn Twn wkanbl BXxogHoro curHana Al1 0000-0003
03/06 5002 INT Al1_04.dP MonoxeHne geunmmansHoOro pasgenurens BXo4HOro 0 — «xXxXXX», 1 — «XXX.X»,
curHana Al1 2 — XX XXP, 3 — «X.XXX»
03/06 5003 INT Al1_05.tF | [10CTOAHHAR BPEMEHN BXOAHOTO M(pOBOro OT 0.000 8o 60.00*
¢unbTpa A4ns BxogHoro curHana Al1
03/06 5004 INT Al1_06.KF MakcmmanbHasi ANUTENbHOCTb UMMYTILCHOM NoMexu OT 0.000 A0 60.00*
ans BxogHoro curHana Al1
MeTozn TemnepaTypHO KOPPEKLMN BXOAHOIO 0 — py4yHas
03/06 5005 BYTE Al1_08.1C curHana Al1 1 — aBTOMaTNYECKas
03/06 (5006,5007) FLOAT Al1_02.0F HwxHWUA npegen wkanbl BxogHoro curHana Al1 OT1 MuHyc 9999 no 9999
03/06 (5008,5009) FLOAT Al1_03.rn BepxHui npegen wkanbl BxogHoro curdana Al1 Ot MuHyc 9999 go 9999
Al1_07.0F KoadbcpuumeHT koppekuun (CMeLLeHne) BXOOHOTO
03/06 (5010,5011) FLOAT CORT 01.CL | curvana Al1 OT MuHyc 9999 no 9999
03/06 | (5012,5013) | FLOAT | AI1_09tC | SHaueHue Temnepatypel B pexume py4Hoi OT MuHyc 9999 A0 9999
Koppekumn BxogHoro curdHana Al1 ot tTepmonap
03/06 | (5014,5015) | FLOAT | AlM_oL1 | JexHonofmeckan cukanusauus MIN AR BXOAKOMO | or e 9999 a0 9999
03/06 | (5018,5019) | FLOAT | AI1_11.H1 | lexHonorudeckas curianusauns MAX ans OT MuHyC 9999 A0 9999
BXxoaHoro curHana Al1
03/06 | (5022,5023) | FLOAT | Al1_12.Hs | [1cTePesiic cumranisaum MIN, MAX AnA BXORHOTO | or w9999 o 9999
03/06 5030 INT Al2_00.tP Twun aHanoroBoro BxogHoro curHana Al2 0000-0020
03/06 5031 INT Al2_01.Fn Twvn wkanbl BXxogHoro curHana Al2 0000-0003
03/06 5032 INT Al2_04.dP [MonoxeHne aeuumansHOro pasgenuTenst BXOOHOro 0 — «xXXXX», T — «XXX.X»,
curHana Al2 2 — XX XXD, 3 — «X.XXX»
[MocTosiHHast BpeMeHU BXOAHOMO LiMchpoBOro "
03/06 5033 INT Al2_05.tF bMNbTPA NS BXOAHOTO cvrHana Al2 OT1 0.000 go 60.00
03/06 5034 INT Al2_06.KF MakcumanbHas AnMTeNbHOCTL UMMYSIbCHOM NOMEXU OT 0.000 70 60.00*
Ans BxogHoro curHana Al2
03/06 5035 BYTE Al2_08.1C MeTozn TemnepaTypHOI KOPPEKLMM BXOLHOIO 0 — py4yHas
curHana Al2 1 — aBTOMaTNYECKas
03/06 (5036,5037) FLOAT Al2_02.0F HwxHWIA npegen wkansl BXogHoro curHana Al2 Ot MuHyc 9999 o 9999
03/06 | (5038,5039) FLOAT Al2_03.rn BepxHuii npegen wkanbsl BxogHoro curHana Al2 OT MuHyc 9999 no 9999
Al2_07.oF KoadbdpuumeHT koppekuun (CMeLLeHne) BXOAHOro
03/06 (5040,5041) FLOAT COR2 01.CL | curvana A2 OT MuHyc 9999 no 9999
03/06 | (5042,5043) | FLOAT | Al2 0gtc | 3Haverve Temneparypol B pexmme pyHoi OT MuHyc 9999 Ao 9999
KOppeKumm BxogHoro curHana Al2 ot tepmonap
03/06 | (5044,5045) | FLOAT | Al2_fo.L1 | Iexonoriseckas curwanusauus MIN Ana BXORHOTO | or e 9999 po 9999
03/06 | (5048,5049) | FLOAT | AI2 11.H1 | |exHonoruyeckas curkanusaums MAX ans OT MuHyC 9999 f10 9999
BXOAHOro curHana Al2
03/06 | (5052,5053) | FLOAT | Ai2_12Hs | [veTePesyc curkannsaum MIN, MAX AnA BX0BHOTO | or e 9999 o 9999
03/06 5060 INT AI3_00.tP Twvin aHanoroBoro BxogHoro curHana Al3 0000-0020
03/06 5061 INT AI3_01.Fn Twn wkanel BxogHoro curHana Al3 0000-0003
03/06 5062 INT Al3_04.dP MonoxeHue aAeunMmansHOro pasaenuTens BXOAHOro 0 — «xxXxXX», 1 — «XXX.X»,
curHana Al3 2 — KXXXX», 3 — «X.XXX»
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03/06 5063 INT Al3_05F | 1OCTORHHAS BPEMEHM BXOAHOIO LtPOBOro Ot 0.000 Ao 60.00*
dunbTpa ansa BxogHoro curHana Al3
MakcumanbHas AnMTenbHOCTL UMMYSIbCHOM NOMEXU "
03/06 5064 INT Al3_06.KF [INS BXOQHOTO cirHana Al3 Ot 0.000 po 60.00
MeTozn TemnepaTypHOW KOPPEKLMN BXOLHOIO 0 — py4yHas
03/06 5065 BYTE Al3_08.1C curHana Al3 1 — aBTOMaTNYECKas
03/06 (5066,5067) FLOAT AI3_02.0F HwxHWA npegen wkanbl BxogHoro curHana Al3 OT MuHyc 9999 no 9999
03/06 (5068,5069) FLOAT AI3 03.rn BepxHui npegen wwikanbl BXogHoro curHana Al3 Ot MuHyc 9999 go 9999
AlI3_07.oF KoadbdpuumeHT koppekuun (CmeLLeHne) BXOAHOro
03/06 | (5070,5071) FLOAT COR3 01.CL | curvana A3 OT MuHyc 9999 no 9999
03/06 | (5072,5073) | FLOAT | AI3_0gtc | SHauenve Temneparypel 8 pexmme pyuroi OT MuHyc 9999 A0 9999
KoppeKkummn BxogHoro curHana Al3 ot Tepmonap
03/06 | (5074,5075) | FLOAT | AI3_10.L1 | Iexonofmookan ursanusauus MIN A BXOAKOO | or e 9999 1o 9999
03/06 | (5078,5079) | FLOAT | AI3 11.H1 | lexHonorudeckas curhanuaauns MAX ans OT MuHyC 9999 A0 9999
BXOAHOro curHana Al3
03/06 | (5082,5083) | FLOAT | AI3_12Hs | [vceTePesyc curnannsaum MIN, MAX AR BXOBHOO | or yyc 9999 no 9999
03/06 5090 INT Al4_00.tP Twn aHanoroBoro BxogHoro curHana Al4 0000-0020
03/06 5091 INT Al4 01.Fn Twvn wkansl BXxogHoro curHana Al4 0000-0003
03/06 5092 INT Al4_04.dP [MonoxeHne aeuumanbHOro pasgenuTenst BXOOHOro 0 — «xxxx», T — «XXX.X»,
curHana Al4 2 — XX XXP, 3 — «XXXX»
[MocTosiHHasA BpemMeHu BXOAHOro LMdpoBoro "
03/06 5093 INT Al4_05.tF bMNbTPAa ANS BXOAHOTO cvrHana Al Ot 0.000 go 60.00
03/06 5094 INT Al4_06.KF MakcumanbHas AMTeNbHOCTL UMMYSIbCHOM NOMEXU OT 0.000 70 60.00
[ns BxogHoro curHana Al4
03/06 5095 BYTE Al4_08.1C MeTop TemnepaTypHOI KOpPEKLM BXOAHOTO 0 — py4Has
curHana Al4 1 — aBTOMaTNYECKas
03/06 (5096,5097) FLOAT Al4_02.0F HwxHWIA Nnpegen wkanbl BXogHoro curHana Al4 Ot MuHyc 9999 go 9999
03/06 (5098,5099) FLOAT Al4 03.rn BepxHui npegen Lwkanbl BXxogHoro curHana Al4 OT MuHyc 9999 no 9999
Al4_07.0F KoadcpuumeHT koppekuun (CMeLLeHne) BXOOHOMO
03/06 | (5100,5101) FLOAT CORA4 01.CL | curvana Al4 OT MuHyc 9999 no 9999
03/06 | (5102,5103) | FLOAT | Al4_ogtc | 3Haverve Temneparypol B pexmme pyHoi OT MuHyc 9999 Ao 9999
KOppeKummn BxogHoro curHana Al4 ot Tepmonap
03/06 | (5104,5105) | FLOAT | Al4_10.L1 Iﬁ;‘::;:;‘:‘lzec"a” curnanmsauns MIN Ans BXoAHOTO | oy e 9999 o 9999
03/06 | (5108,5109) | FLOAT | Al4 11.H1 | |exHonorueckas curianusaums MAX ans OT MuHyC 9999 f10 9999
BXoAHoro curHana Al4
03/06 | (5112,5113) | FLOAT | Al4_12.Hs | I“crepeanc curranusaumn MIN, MAX ansi BXORHOTO | (e 9999 1o 9999
curHana Al4
Tun NCTOYHUK aHANOroBOro cUrHana Ans
03/06 8001 INT AO_00.SC yrpaBneHusi aHanoroebiM Bbixogom AQO 0000-0003
MopsiAKOBLIA HOMEP UCTOYHKKa aHarNoroBoro
03/06 8002 INT AO _01.nM | curHana gnsi ynpaBneHusi aHanoroBbiM BbIXOA0M 0000-0016
AO
03/06 8003 BYTE AO _04.dr HanpaeneHue BbixogHoro curHana AO 0 —npsimoe
1 — obpaTHOE
0,
03/06 | (8004,8005) | FLOAT | AO 02.0F | SHauenve sxonroro curiana, pasHoe 0% OT MuHyc 9999 A0 9999
BbIXOAHOIO cUrHana
0,
03/06 | (8006,8007) | FLOAT | AO 03n | SHauenue sxomHoro curvana, pasoe 100% OT MuHyc 9999 710 9999
BbIXOAHOIO cUrHana
03/06 14000 INT DO1_00.tP | Jloruka paboTbl agnckpeTHoro Bbixoga DO1 0000-0005
03/06 14001 INT DO1_01.SC | WcToyHUK curHana anst guckpetHoro Beixoga DO1 0000-0002
03/06 14002 INT DO1_02.nM MopsiaKoBLIN HOMEp curHana ans ynpasneHus 0000-0016
ONCKpeTHbIM Bbixogom DO1
03/06 14003 INT DO1 _06.tM | OnuTenbHoCTb UMNynbca guckpeTHoro Bbixoga DO1 | 0.000-999.9
03/06 14004 INT DO1_07.SF Be3onacHoe nonoxeHwe guckpeTHoro Bbixoga DO1 0000-0002
B cry4ae obpbiBa garyuka
03/06 | (14006,14007) | FLOAT | DO1_03.L Curnanusauusit MIN ansi guckpetHoro Bbixoga DO1 OT MuHyc 9999 no 9999
03/06 | (14008,14009) | FLOAT | DO1 04.H CurHannsauma MAX ans auckpeTHoro Beixoga DO1 Ot MuHyc 9999 o 9999
03/06 | (14010,14011) | FLOAT | DO1_05.Hs | '“crepesuc curranusaumn MIN, MAX ans OT MuHyc 9999 A0 9999
avckpeTHoro Bbixoga DO1
03/06 14020 INT DO2_00.tP | Jloruka paboTbl AUCKPeTHOro Bbixoga DO2 0000-0005
03/06 14021 INT DO2_01.SC | WcTouHuk curHana ans guckpetHoro Bbixoga DO2 0000-0002
03/06 14022 INT DO2 02.nM MopsiaKoBbIN HOMEP curHana Ans ynpasneHus 0000-0016
— OVCKPETHbIM Bbixogom DO2
03/06 14023 INT DO2_06.tM | AnuTenbHOCTb UMMynbca AUCKpeTHoro Bbixoga DO2 | 000.0-999.9
03/06 14024 INT DO2 07.SF BesonacHoe nonoxeHue anckpetHoro Beixoga DO2 0000-0002
— B cnyyae obpblBa AaTyvka
03/06 | (14026,14027) | FLOAT | DO2_03.L | CwurHanusaums MIN ansa guckpetHoro Bbixoga DO2 Ot MuHYyc 9999 no 9999
03/06 | (14028,14029) | FLOAT | DO2 04.H Curnanusauust MAX ans auckpetHoro Bbixoga DO2 OT MuHyc 9999 no 9999
03/06 | (14030,14031) | FLOAT | D02 05.Hs | M“crepesuc curianusaun MIN, MAX ans OT MuHyc 9999 710 9999
anckpeTHoro Bbixoga DO2
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03/06 14040 INT DO3 00.tP | Jlornka paboTbl gnckpeTHoro Bbixoga DO3 0000-0005
03/06 14041 INT DO3 01.SC | WcTouHUK curHana gns guckpetHoro Beixoga DO3J 0000-0002
03/06 14042 INT DO3_02.nM MopsakoBbIN HOMEP curHana Anst ynpaeneHust 0000-0016
ONCKPETHbIM Bbixogom DO3
03/06 14043 INT DO3 _06.tM | AnuTenbHoCTb uMnynbca guckpeTHoro Bbixoga DO3 | 000.0-999.9
03/06 14044 INT DO3_07.SF BesonacHoe nonoxeHue gnckpetHoro Beixoga DO3 0000-0002
B criyyae obpbiBa gaTyuka
03/06 | (14046,14047) | FLOAT DO3 03.L Cwurnanusaumsa MIN ana guckpetHoro Bbixoga DO3 Ot MuHyc 9999 go 9999
03/06 | (14048,14049) | FLOAT | DO3_04.H CurHanmsauma MAX gns auckpeTHoro Bbixoga DO3 OT MuHyc 9999 go 9999
'ncrepesuc curhanusauum MIN, MAX ans
03/06 | (14050,14051) | FLOAT | DO3_05.HS MCKPETHOTO Bbixona DO3 OT MuHyc 9999 no 9999
03/06 14060 INT DO4 _00.tP | Jloruka paboTbl guckpeTHOro Bbixoga DO4 0000-0005
03/06 14061 INT DO4_01.SC | WcToyHuK curHana ans guckpetHoro Beixoga DO4 0000-0002
03/06 14062 INT DO4_02.nM MopsiakoBbIN HOMEP curHana Anst ynpaeneHus 0000-0016
ANCKpeTHbIM Bbixogom DO4
03/06 14063 INT DO4 06.tM | OnuTenbHoCTb UMMynbca AUCKpeTHoro Bbixoga DO4 | 000.0-999.9
03/06 14064 INT DO4_07.SF Be3onacHoe nonoxeHve guckpetHoro Boixoga DO4 0000-0002
B cnyyae obpbliBa gaTyvka
03/06 | (14066,14067) | FLOAT | DO4 03.L CurHanusaumsa MIN gna guckpetHoro Beixoga DO4 OT1 mMuHyc 9999 no 9999
03/06 | (14068,14069) | FLOAT | DO4_04.H Curnanunsauma MAX ans auckpeTtHoro Bbixoga DO4 Ot MuHyc 9999 go 9999
03/06 | (14070,14071) | FLOAT | DO4_05.Hs | '“crepesuc curHanusaumn MIN, MAX ans OT MuHyc 9999 A0 9999
anckpeTHoro Bbixoga DO4
03/06 18500 INT SYS 02.nd | CerteBoii agpec (HOMep MOAyns B CETU) 0001-0255
03/06 18501 INT SYS_03.br | CkopocTb o6MeHa 0000-0012
03/06 18502 INT SYS_04.Pt | KoHTpomnb YeTHOCTM 0000-0002
03/06 18503 INT SYS_05.St | Cron but 0000-0001
. o 0000 — Slave
03/06 18504 BYTE SYS_06.PK | CeteBow Tun ycTponcTtea 0001 — Master
03/06 18505 INT SYS_07.t0 glaamvn\gayr oXupgaHus o6HOBNEHNS AaHHbIX B pexume 0-9999 ¢
03/06 18506 INT SYS_08.Pr | lMepuog onpoca B pexume Master 0000-9999
03/06 18507 INT SYS 09.tM | TawvmayT oTBeTa B pexume Master 0000-9999
03/06 18600 INT MStr_00.du | Agpec onpaimBaemoro ycTpoicTtaa 1 0000-0255
03/06 18601 INT MStr_01.FC | ®yHkuus onpalumBaemoro yctponcTaa 1 0003 — dpyrkuns 3
- 0004 — cpyHKkumA 4
03/06 18602 INT MStr_02.rG | Homep pervcTpa onpaiunaemoro yctpolicrtsa 1 0000-9999
03/06 18603 INT MStr_03.tP | Tun gaHHbIX onpalmMBaemMoro ycTponcTaea 1 0000-0004
03/06 18604 INT MStr_04.du | Agpec onpalunBaemoro yctponctaa 2 0000-0255
03/06 18605 INT | MStr_05.FC | ®yHkuusi onpawmsaemoro yctporictaa 2 0003 — dpyHkuws 3
- 0004 — cpyHkumA 4
03/06 18606 INT MStr_06.rG | Homep pervcTtpa onpalumBaemoro ycTpoictea 2 0000-9999
03/06 18607 INT MStr_07.tP | Tun gaHHbIX onpalMBaeMoro ycTponcTea 2 0000-0004
03/06 18608 INT MStr_08.du | Agpec onpaiwumBaemoro yctpoictea 3 0000-0255
03/06 18609 INT | MStr 09.FC | ®yHkuusi onpawmsaemoro yetporictaa 3 0003 — dpykuws 3
— 0004 — cpyHKUmA 4
03/06 18610 INT MStr_10.rG | Homep pervcTtpa onpaluimBaemoro yctpoictea 3 0000-9999
03/06 18611 INT MStr_11.tP | Tun gaHHbIX onpallMBaeMoro ycTponcrea 3 0000-0004
03/06 18612 INT MStr_12.du | Agpec onpaiwmBaemoro yctpoictaa 4 0000-0255
03/06 18613 INT MStr_13.FC | ®yHkumsa onpawuvsaemoro ycTpocTaa 4 0003 — qpynkuus 3
- 0004 — cpyHKUmA 4
03/06 18614 INT MStr_14.rG | Homep pervcTpa onpalunBaemoro yctpoinctea 4 0000-9999
03/06 18615 INT MStr 15.tP | Tun gaHHbIX onpaMBaeMoro yCTponcTea 4 0000-0004
LnX1, KonunyecTBo yyacTkoB nuHeapusaumm nepBoro
03/06 19000 L LnY1 00.Qt | BxogHoro curHana Al1 0002-0020
(19002,19003) LnX1_01.Pt
03/06 FLOAT AbBcumcehl OMOpHbIX TOYEK NUHEapU3aLum NepBoro 00.00-99.99
(19040,19041) Lnx1_20.pt | 2Hanorosoro exoaa Al
(19041,19042) LnY1_01.Pt
03/06 FLOAT OpanHaThl ONOPHBIX TOYEK NMHeapu3aummn nepBoro OT MuHyC 9999 710 9999
(19079,19080) LnY1 20.pt | @Hanorosoro sxona Al
LnX2, KonunyecTBo yyacTkoB nuHeapu3almm BTOPOro
03/06 L INT LnY2_00.Qt | BxogHoro curHana Al2 0002-0020
(19102,19103) LnX2_01.Pt
03/06 FLOAT AbBcuucehl ONopHbIX TOYEK NMHeapu3aLum BTOporo 00.00-99.99
(19140,19141) Lnx2 20.pt | @Hanorosoro sxoaa Al2
(19142,19143) LnY2_01.Pt
03/06 FLOAT OppauHaThl ONOpHBIX TOYEK NMHeapu3aummn BTOporo OT MuHyG 9999 710 9999
(19180,19181) LnY2 20t | @Hanorosoro xona Al2
LnX3, KonunyecTBo yyacTkoB nuHeapusaumm TpeTbero
03/06 19200 INT LnY3 00.Qt | BxogHoro curHana Al3 0002-0020
(19202,19203) LnX3_01.Pt
03/06 FLOAT ABcLMCChI OMOPHbIX TOYEK NUHeapuU3aLum TPETbLETO 00.00-99.99
(19240,19241) Lnx3 20.pt | @ranorosoro sxona Al3
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(19242,19243) LnY3_01.Pt o
03/06 FLOAT pAVHaTbI OI'IOprIXAT%HeK NMHEeapu3auMn TpeTbero | MUHYC 9999 710 9999
(19280,19281) LnY3 20.pt | @Hanorosoro exona
LnX4, KonunyecTBo yyacTkoB nuHeapu3aumm 4eTBEPTOro ;
03/06 19300 INT LnY4 00.Qt | BxogHoro curHana Al4 0002-0020
03/06 (19302,19303) FLOAT LnX4_01.Pt ABcLmcehl ONOpHBIX TOUEK NMHeapusauum 00.00-99.99
(19346"19341) LnX4m20 Pt YyeTBEPTOro aHanoroeoro sBxoga Al4 ’ :
03/06 (19342,19343) FLOAT Lny4_01.Pt OpavHaThl ONOPHBIX TOYEK NMHeapusaummn OT MuHyC 9999 10 9999
(1938(.)”19381) LnY4m20 Pt YyeTBEPTOro aHanoroeoro sxoga Al4 y
03/06 27000 INT Fb1 00.Fn MaTtematunyeckas pyHkums 6noka FB1 0000-0007
03/06 27001 INT Fb1 01.SC | Twn nepBoro BxogHoro curHana 6noka FB1 0000-0002
03/06 27002 INT Fb1_03.SC | Twn BTOpOro BXogHOro curHana 6noka FB1 0000-0002
03/06 27003 INT Fb1 02.nM MopsaKoBbIi HOMEP NEPBOTO BXOAHOMO CUrHana 0001-0016
- 6noka FB1
03/06 27004 INT Fb1 04.nM MopsakoBbIi HOMEP BTOPOro BXOAHOMO curHana 0001-0016
- 6noka FB1
03/06 27005 BYTE Fb1 05.LM BkntoyeHune orpaHnyYeHns BbIXOQHOrO curHana 0000 — oTkn.
- 6noka FB1 0001 — BKrI.
03/06 | (27006,27007) | FLOAT | Fbi1_06.L | Carvanveauns MIN Ans diynkumokanstoro bnoka | or e 9999 go 9999
03/06 | (27008,27009) | FLOAT | Fb1_07.H ggq“a””“””" MAX Anst OyHKUMOHANBHOTO BoKa | (v e 9999 0 9999
03/06 | (27010,27011) | FLOAT | Fb1 08.Hs | '“crepesuc curianusaun MIN, MAX ans OT MuHyc 9999 A0 9999
yHKLMOHanbHoro 6roka FB1
03/06 | (27012,27013) | FLOAT | Fb1_0gk1 | SHauenne kosdduumerTa younerms Kinepsoro OT MuHyC 9999 710 9999
BXOAHOr0 curHana
03/06 | (27014,27015) | FLOAT | Fb1 10Kz | SHauerue koadduumerTa younexus K2 eToporo OT MuHyc 9999 A0 9999
BXOAHOIo curHana
(27020...27035)
(27040...27055)
(27060...27075)
(27080...27095)
(27100...27115)
(27120...27135)
03/06 g;]ggg;]?g; MapameTpbl pyHKUMOHaNbHBLIX 6nokos FB2-FB16
(27180."27195) (vaeHTWYHBI C NapameTpamu 6noka FB1)
(27200...27215)
(27220...27235)
(27240...27255)
(27260...27275)
(27280...27295)
(27300...27315)
. Twvin BXOOHOro curHana, KOTOprI7I BbIBOAUTCHA Ha
03/06 37000 INT ind_00.tP NepBLI LhpPOBOIA UHAMKATOP 0000-0002
. MopsiAKOBLI HOMEP BXOAHOrO curHana ans )
03/06 37001 INT inelgioM oTOBpaKeHns Ha NepBOM LIMPPOBOM MHAMKATOpE 0001-0016
03/06 37002 INT ind 02.dP MonoxeHue AeLMMarnbHOro pas3aenuTens NepBoro 0000-0006
- BXOAHOro curHana
03/06 37003 INT | ind_03.Md | P&XMM VHAMKaLMM NEPBOTO ANCTNER MPM 0000-0002
—~all OTCYTCTBUM CBSI3U
. Twvin BXOOHOro curHana, KOTOprI7I BbIBOAUTCHA Ha _
03/06 37010 INT ind_04.tP BTOpOW LAPOBON MHAMKATOD 0000-0002
03/06 37011 INT ind 05.nM MopsakoBbIi HOMEP BXOAHOMO curHana ans 0001-0016
—alil oTOBpaKeHns Ha BTOPOM LIMPPOBOM MHAMKaTOpe
03/06 37012 INT ind 06.dP MonoxeHne AeLMMarnbHOrO pasaenuTensi BTOporo 0000-0006
- BXOAHOro curHana
03/06 37013 INT | ind_03.Md | P&XUM vHAMKaUMM BTOPOTO Aucnnes npy 0000-0002
- OTCYTCTBUM CBSI3U
. Twvin BXOOHOro curHana, KOTOprI7I BbIBOAUTCHA Ha
03/06 37020 INT ind_08.tP TPETWI LPOBON UHAMKATOD 0000-0002
03/06 37021 INT ind 09.nM MopsakoBbIi HOMEP BXOAHOMO curHana ans 0001-0016
- 0oTOBpaeHNs Ha TPeTbeM LMPOBOM MHAMKATOPE
03/06 37022 INT ind 10.dP MonoxeHue AeLMMarbHOrO pasaenuTens TPETbLEro 0000-0006
- BXOAHOrO curHana
03/06 37023 INT ind_11.Md | DEX1M MHANKALMN TPETLEMO ANCTNER Mpu 0000-0002
- OTCYTCTBUM CBSI3U
. Twvin BXOOHOro curHana, KOTOprVI BbIBOOUTCA Ha
03/06 37030 INT ind_12.tP JETBEpPTLI LNPOBON MHAMKATOD 0000-0002
03/06 37031 INT ind 13.nM MopsakoBbIi HOMEP BXOAHOMO curHana ans 0001-0016
- 0TOGpaXeHNs Ha YeTBEPTOM LMdPOBOM MHAMKATOpE
03/06 37032 INT | ind_14.gp | MONOKeHMS ASLMMAnGHOMO pasaenuTens 0000-0006
- 4YeTBEPTOro BXOAHOIO curHana
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1. WHamkaTtop NTM-4 obmeHuBaeTcst AaHHbIMKM no npoTokony Modbus B pexume "No Group Write" — ctaHOapTHbIN

npoTokon 6e3 Noaaep Kk rpynnoBoro ynpaBneHust QUCKPETHbIMU CUTHanamm.
2. (p1.p2) — perucTpbl, KOTOPblE OTBEYAIOT 32 OAHO ONpeferieHHoe 3Ha4YeHWe C NnaBaloLLen 3ansTou.

3. (*) OaHHoe ymucrio npeacTaBneHo B perucTpe LenbiM 6e3 AeuymarnbHOro pasgenuTens (3anstoi). Hanpumep, ecnu B

napameTpe yka3aHo 60,0, To B pernctpe HaxoamTcs uncno 600.

03/06 37033 INT ind_15.Md PexumM nHaykauum 4eTBepTOro Aucnnes npu 0000-0002
OTCYTCTBUM CBSA3N
03 40000 INT 3HaveHwne koga AL aHanorosoro Bxoga Al1
03/06 40001 INT AKTyanbHble HaCTPONKY KannBPOBKM HavanbHOro 1000 — 5500
3Ha4YeHuMs LWKanbl BxogHoro curHana Al1
03/06 40002 INT AKTyanbHble HaCTPOWKN KannbpoBKN KOHEYHOTO 7300 — 24000
3HaYeHus! LWKanbl BxogHoro curHana Al1
KannbpoBka Ha4anbHOro 1 KOHEYHOTO 3HaYEHMs! (1000 — 3000),
03/06 | 41002, 41003 INT wikansl curHana 0-5 mA (14000 — 16000)
KannbpoBka Ha4anbHOro 1 KOHEYHOTO 3Ha4YeHWs (1000 — 3000),
03/06 | 41004,41005 | INT WKans! curHana 0-20 MA (14000 — 16000)
KannbpoBka Ha4anbHOro 1 KOHEYHOTO 3Ha4YeHWs (3500 — 5500),
03/06 | 41006, 41007 | INT WwKanbl curHana 4-20 mA (14000 — 16000)
KanvbpoBka Ha4anbHOro 1 KOHEYHOTO 3HaYEHWs! (1000 — 3000),
03/06 | 41008, 41009 INT LwiKansl wkansl curHana 0-10 B (14000 — 16000)
KannbpoBka Ha4anbHOro 1 KOHEYHOTO 3HaYEHMs! (1000 — 3000),
03/06 | 41010, 41011 INT wikanel curHana 0-1 B (14000 — 16000)
KannbpoBka Ha4anbHOro 1 KOHEYHOTO 3Ha4YeHWs (1000 — 3000),
03/06 | 41012,41013 | INT WwKansl curHana 0-50 MB (11500 — 13500)
KannbpoBka Ha4anbHOro 1 KOHEYHOTO 3Ha4YeHWs (1000 - 3000),
03/06 | 41014,41015 | INT WwKanbl curHana 0-200 mB (22000 — 24000)
KannbpoBka Ha4anbHOrO 1 KOHEYHOTO 3HaYEHMWs! (2500 — 4500),
03/06 | 41016, 41017 INT wikansl curHana TCM 50M (13700 — 15700)
KannbpoBka Ha4yanbHOro 1 KOHEYHOro 3Ha4YeHNst (2500 — 4500),
03/06 | 41018, 41019 | INT WwKansl curHana TCM 100M (14900 — 16900)
KannbpoBka Ha4anbHOro 1 KOHEYHOTO 3Ha4YeHUs (3000 - 5000),
03/06 | 41020,41021 | INT WwKarb curHana rp.23 (14900 — 16900)
KannbpoBka Ha4anbHOro 1 KOHEYHOTO 3Ha4YeHUs! (1500 - 3500),
03/06 | 41022,41023 | INT wkarns! curkana TCM 507 (11500 — 13500)
KannbpoBka Ha4yanbHOro 1 KOHEYHOro 3HaYeHNs! (1500 — 3500),
03/06 | 41024,41025 | INT wians! curkana TCM 1007 (8400 — 10400)
KannbpoBka Ha4yanbHOro 1 KOHEYHOro 3HaYeHNst (1500 — 3300),
03/06 | 41026, 41027 | INT WwKarn! curHana rp.21 (10500 — 12500)
KannbpoBka Ha4anbHOro 1 KOHEYHOTO 3Ha4YeHUs (1000 - 3000),
03/06 | 41028,41029 | INT Wwkans! curiana TKK (J) (7600 — 9600)
KannbpoBka Ha4anbHOro 1 KOHEYHOTO 3Ha4YeHUs (1000 - 3000),
03/06 | 41030, 41031 INT wikansl curHana TXK (L) (7900 — 9900)
KannbpoBka Ha4yanbHOro 1 KOHEYHOro 3HaYeHNst (1000 — 3000),
03/06 | 41032, 41033 INT wkanbl curHana TXKH (E) (7700 — 9700)
KannbpoBka Ha4yanbHOro 1 KOHEYHOro 3HaYEeHUs! (1000 — 3000),
03/06 | 41034,41035 | INT wkansl curHana TXA (K) (11900 — 13900)
KannbpoBka Ha4anbHOro 1 KOHEYHOTO 3Ha4YeHUs (1000 - 3000),
03/06 | 41036, 41037 | INT wkans! curvana TAM0 (S) (8800 — 10800)
KannbpoBka Ha4yanbHOro 1 KOHEYHOTO 3Ha4YeHUs! (1000 - 3000),
03/06 | 41038, 41039 INT wkansl curHana TMP (B) (7300 — 9300)
KannbpoBka HayanbHOro 1 KOHEYHOro 3HaYEeHUs! (1000 — 3000),
03/06 | 41040,41041 | INT wians! curHana TBP-1 (A-1) (8000 — 10000)
MapameTpbl KanMbpoBkM aHanoroeoro Bxoaa Al2
03/06 40005...40007 INT (MBEeHTWYHBI C MapameTpamu KannbpoBkn Bxoaa
41062...41101 Al)
40010...40012 MapameTpbl KanMbpoBkM aHanorosoro Bxoaa Al3
03/06 INT (MBEeHTWYHBI C MapameTpamu KannbpoBkn Bxoaa
41122...41161 Al)
03106 40015...40017 . MapameTpbl kanMbpoBkx aHanoro%oro Bxopa Al4
41182, 41221 )(A\VII,?THTMLIHbI C napameTpamu kanmbpoBku BXxoda
03/06 40400 INT Kannbposka Ha4anbHOro 3Ha4eHns BbIXOAHOroO 5000 — 15500
aHanorosoro curHana AO
03/06 40401 INT KannbpoBka KOHEYHOro 3Ha4YeHUsi BLIXOAHOIO 19000 — 25500
aHanorosoro curHana AQ
03/06 40604 INT 3HayeHwue koga ALI gatymka TepMokoMneHcaumm
03/06 40605 INT KannbpoBka HavanbHOro 3HaYeHus gaTymka T.X.C. 0-100
03/06 40606 INT KanvubpoBka KOHEYHOro 3HaYEHUs AaTYmnKa T.X.C. 700 — 900
03/06 40600 BYTE | SAVE_01.uS | CoxpaHeHue HacTpoek 0000
0001 — coxpaHuTb
MpumeyaHus.
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Mpunoxexune B.3 MODBUS npoTtokon

B.3.1 ®opmat Kaxporo 6anTa, KOTopbiii NPUHMMaeTCA U NnepefaeTcA npubopamm, cneayLNA:

1 start bit, 8 data bits, 1 Stop Bit (No Parity Bit)
LSB (Least Significant bit) mnaglumn 6ut nepenaeTca nepsbIM.

Kagp Modbus coobueHus cnegytowwimn:

DEVICE ADDRESS

FUNCTION CODE

DATA

CRC CHECK

8 BITS

8 BITS

k x 8 BITS

16 BITS

Foe k<16 — komnu4yecTBO 3anpalumBaeMbix perMctpoB. Ecnn B kagpe 3anpoca 3akasaHo 6Gonee 16
perucTpoB, TO 3TO yKa3biBaeT Ha OLIMOOYHBIN 3anpoc (koA OWmnbKM 2).

B.3.2 Device Address. Agpec ycTpoincTBa

Apgpec uHaukaTtopa (slave-yctpowctBa) B cetu (1-255), no koTopomy obGpauwaetca SCADA cuctema
(master-ycTporcteo) co ceomm 3anpocoM. Korga yaaneHHsii npubop nockinaeT CBON OTBET, OH pa3MeLLaeT 3ToT xe
(cobcTBEHHBIN) agpec B 3TOM norne, 4tobbl master-ycTponcTBo 3Hano, kakoe slave-ycTponcTBo oTBeYaeT Ha 3anpoc.

B.3.3 Function Code. ®yHKLMOHaNbHbIN KO4 onepauumn

NTM-4 nopgepxuBaeT cnegyowme yHKUUN:

Function Code DyHKUMA
03 YUrteHne pernctpa(oB)
06 3anucb B 0OWH perncTp

B.3.4 Data Field. Mone nepepaBaembIxX AaHHbIX

Mone paHHbIX CcoObOLLEeHUs,

nocbinaemoro SCADA cuctemoin ypaneHHomy npubopy,

COAepPXUT

po6aBoyHO MHpopMaLmio, KoTopas Heobxoauma slave-ycTponcTBy Ansa Aetanu3aunn dyHkumm. OHa BKNoYaeT:
® HayarnbHbIM agpec perncTpa n KonmyecTso perncTpoB Ansa dyHkumm 03 (YTeHune)

® afpec permucTpa 1 3HadyeHue aToro permctpa ana gyHkumm 06 (3anmchk).

Mone AaHHbIX COOBLLEHMS], NOCHINAaeMoro B OTBET yaaneHHbIM NpuGopoM, COOEPXKUT:
® KonnyecTBo GaiiT oTBeTa Ha cyHKLMIo 03 1 coaepKMMoe 3anpallrBaeMbiX PEMMCTPOB
® aflpec perncTpa u s3HayeHue aToro permctpa ans dpyHkumm 06.

B.3.5 CRC Check. None 3Ha4yeHMsi KOHTPOJNILHOW CYMMbI

3HayeHMe 3TOro nonsi - pesynbTaT KOHTPOSIA C MOMOLLbI LIMKIMYeckoro m3bbitoyHoro koga (Cyclical

Redundancy Check - CRC).

Mocne dopmupoBaHua cooblieHns (address,

function code,

data)

nepepatilee yCTpOI;ICTBO

paccunTeiBaeT CRC kog 1 nomelyaeT ero B KoHel, coobuieHusi. MpuemHoe ycTpoincTeo paccumntbiBaeT CRC kop
NPUHATOrO cooBLLIEHUS 1 cpaBHUBaET ero ¢ nepenaHHbiM CRC kogom. Ecnn CRC kop He coBnagaeT, 9T0 03HavaeT
YTO MMeeT MEeCTO KOMMYHWKaLMOHHAs owwmnbKa. YCTPOWCTBO He BbINOMHAET AeNCTBUIA U He JaeT OTBET B criyyae

o6HapyxeHus CRC owmnbku.

NocneposatensHoctb CRC pacyeTos:

1. 3arpyska CRC peructpa (16 6uT) eanHunuamm (FFFFh).

O©CoOoO~NOORWN

. Ucknrouatowee U ¢ nepebiMn 8 61T Garita coobLieHust n cogepxumbim CRC perucrtpa.
. CoBur pesynbTaTta Ha OfMH OMT BNpaso.
. Ecnu cosuraembiin 6ut = 1, nckntovatowee UM cogepxxumoro pernctpa ¢ A0O01h 3HaveHnem.
. Ecnu coguraembliii 6UT Hynb, NOBTOPUTL Luar 3.
. NoBTopaATb Wwaru 3, 4 n 5 noka 8 coBunros He ByayT MMETb MECTO.

. Ucknrovarowee I co crnepytowmmn 8 6ut Ganta coobieHunsa n cogepxumbivm CRC pernctpa.
. MoBTOpATHL Warv ot 3 oo 7 noka Bce 6alTbl coodLeHns He obpaboTatoTcs.
. KoHneuHoe copepxnmoe perncrpa u 6ygeT 3Ha4eHNEM KOHTPObHOM CYyMMBbI.

Koroa CRC pa3smellyaeTtcs B koHLe coobleHus, mnagwuii 6ant CRC nepegaetcs nepBbIM.

http://www.microl.ua e WUTM-4 ver.77.08 e [1PMK.421457.039 P3 u3m. 1.04 30.04.2015



OO0 "AMTOPTI™ +7(4722)40-00-02

44

MpunoxeHue B.4 ®opmaTt KoOmaHA

YreHue Heckonbkux pernctpoB. Read Multiple Register (03)

Cnepyowmn dpopmart ncnonedyetca Ang nepegaym sanpocos oT MK 1 oTBeTOB OT yaaneHHoro npubopa.

3anpoc yctpounctBy SENT TO DEVICE:

DEVICE FUNCTION DATA CRC
ADDRESS CODE 03 STARTING REGISTERS NUMBER OF REGISTERS

1BYTE 1BYTE HB LB HB LB LB HB

OtBeT yctponctea. RETURNED FROM DEVICE:
DATA

AII:;IIED\IQICE:ES Fggg;'g:;N NUMBER FIRST N CRC
OF BYTES REGISTER REGISTER

1BYTE 1BYTE 1BYTE HB LB HB LB LB HB

Foe «NUMBER OF REGISTERS» 1 n <16 — KonuyecTBO 3anpalmBaemblx pernctpoB. Ecnv B kagpe
3anpoca 3aka3aHo 6onee 16 peructpos, nHgukatop MTM-4 B oTBeTe orpaHu4MBaeT UX KONUYECTBO A0 nepBbix 16-

TW PErMCTPOB.

Mpumep 1:
1. YUteHue pernctpa
3anpoc yctponctBy. SENT TO DEVICE: Address 1, Read (03) register #1
DEVICE FUNCTION DATA CRC
ADDRESS CODE STARTING REGISTERS NUMBER OF REGISTERS
01 03 00 01 00 01 D5 CA
OTBeTt ycTtponctea. RETURNED FROM DEVICE: Register #1 is set to 1000
DEVICE FUNCTION
ADDRESS CODE NUMBER OF BYTES VALUE OF REGISTERS CRC
01 03 02 03 E8 B8 FA

amtorg.com.ru

03E8 Hex = 1000 Dec
2. 3anucsb B peructp (06)
Cnepytowas kKomaHaa 3anvceiBaeT onpegeneHHoe 3HadeHme B pernctp. Write to Single Register (06)

3anpoc u OTBeT ycTpomrcTBa. Sent to/Return from device:

DEVICE FUNCTION DATA CRC
ADDRESS CODE 06 REGISTER DATA / VALUE
1BYTE 1BYTE HB LB HB LB LB HB

MpunoxeHue B.5 PekomeHgaumm no nporpaMmMmmpoBaHnio oOMeHa JaHHbIMU C
nHamkatopom UTM-4

Mpumep pacyeTa KOHTPOMBLHOW CyMMbI Ha A3blke CUL:

unsigned int crc_calculation
{
unsigned int crc;
unsigned char bit counter;
crc = OxFFFF; //

(unsigned char *buff, unsigned char number byte)

initialize crc

while ( number byte>0 )
{
crc *= *buff++ ; // crc XOR with data
bit counter=0; // reset counter
while ( bit counter < 8 )
{
if ( crc & 0x0001 )
{
crc >>= 1; // shift to the right 1 position
crc *= 0xA001;// crc XOR with 0xA001
}
else
{
crc >>=1; // shift to the right 1 position
}
bit counter++; // increase counter
}
number byte--; // adjust byte counter
}
return (crc); // final result of crc
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NMpunoxeHue I' - CBogHasa Tabnuua napameTpoB

nHaukatopa UTM-4

Tabnuuya I — CeodHas mabnuya napamempos uHoukamopa UTM-4

Eau- 3aBoa-
MyHKT Mapametp HULUbI Ownana3oH nameHeHus CcKue Llar name- | pas- Mpumeyanve
MEHI0 n3me- napameTpa HacT- HeHus Aen
peHus ponku
Al1 ( ) Hactpoiika napameTpoB nepBoro aHanorosoro exoga Al1
0000 — nHTepdenCHbI BBOA
0001 — 0-5 MA
0002 — 0-20 mA
0003 — 4-20 MA
0004 -0-10B
0005-0-1B
0006 — 0-50 mB
0007 — 0-200 mB
0008 — TCM 50M
Twun BxogHOro 0009 — TCM 100M
00.tP | aHanoroBoro curHana 0010 —rp.23 0000 0001
Al1 0011 —TCn 50r1, Pt50
0012 — TCIl 10001, Pt100
0013 —rp.21
0014 — Tepmonapa TXK (J)
0015 — Tepmonapa TXK (L)
0016 — Tepmonapa TXKH (E)
0017 — Tepmonapa TXA (K)
0018 — Tepmonapa TIM10 (S)
0019 — Tepmonapa TI1P (B)
0020 — Tepmonapa TBP (A-1)
0000 — nuHerHasn
0001 — kBagpaTn4Has
01.Fn Tvn wkarnel BxoaHoro 0002 — nuHeapun3oBaHHas
curHana 0003 — Tepmonapa
JInHeapusoBaHHasa
HwxHWIn Nnpegen wkanbl TEXH. Mnagwwin Ecnu n.00.tP BbIGpaH
02.0F BXO[HOTO CATHANA en. OT MuHyc 9999 o 9999 000.0 paspsn B ananaaoHe 0008-
B — M - 0020, To 3Ha4eHne
03.rn | DEPXHUM NPEAEN WKanbl | TeXH. | o\ nve 9999 10 9999 | 100.0 nanuinn 3TUX NYHKTOB
BXOAHOrO CurHana en. paspsig M3MEHUTb Henbas
Wcnonbsyetcs npn
0000. o
MonoxeHue nHTepcencHom
000.0
04.dP | peummanbHoro 00.00 000.0 BBOAE
pasgenutens 0 dOO aHanorosoro
) curHana
MocTosHHasA BpeMeHu
05.tF LMEPOBOrO hUNbTPa ceK 000.0-060.0 000.1 000.1
MakcumarnbHas
06.KF | anutenbHoOCTb cek 000.0-060.0 000.1 0.001
MMMYNbCHOW MOMEXU
07.0F CwmeLleHne aHanoroBoro | TexH. OT MuHyc 9999 10 9999
BXoAa en.
MeToa TemnepaTtypHou 0000 — pyHas KoppeKums T=Tuam+Tkop.py4
0001 — aBTOMaTHn4eckas _
08.tC | koppeKuMn BXOAHbIX 0000 0001 T=Tuam+Tkop.aBT
curHasnoB OoT Tepmonap KOppeKwWs (N0 BHeLLHeMy
AaT4uKy BHyTpu npubopa)
3HayeHue TemnepaTypbl
09.tCc | B PKMME pyHHoM TEXH-— | O MuHyc 9999 10 9999 | 000,0 | 000,1
KOPPEKUMM BXOAHbIX en.
CurHanoB OT Tepmonap
YcraBka "MUHUMym" TexH
10.L1 | TexHonoruyeckomn e ’ OT MuHyc 9999 o 9999
curHanmsauum A
YcraBka "mMakcumym” TexH
11.H1 | TexHomornyeckom e ’ OT MuHyc 9999 o 9999
cuUrHanmsaumm A
licTepesuc TexH
12.HS | TexHonorunyeckomn e ’ OT MuHyc 9999 o 9999
cuUrHanmsaumm A
Al2 ( ) HacTpoiika napameTpoB BToporo aHanorosoro Bxoaa Al2
00.tP MapameTpbl aHanorMyHbI
) napameTpam HacTPOMKK
12 Hs | nepsoro BxopHoro
curHana Al1
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[MpodomkeHue mabnuubl I - Ceo0Hass mabnuya napamempos uHOukamopa NTM-4

Al3 ( ) Hactpoiika napameTpoB TpeTbero aHanoroeoro exoga Al3
00.tP MapameTpbl aHanorMyHbI

' napameTpam HaCTPOWKK

12.Hs | nepsoro BxopHoro
curHana Al1
Al4 ( ) HacTpoiika napameTpoB 4YeTBepTOro aHanoroeoro Bxoga Al4
00.tP MapameTpbl aHanorMyHsbl
’ napameTpam HacTPOWiKM
12.Hs | nepeoro BxopHoro
curHana Al1
AO ( ) Hactpoiika napameTpoB aHanoroeoro Bbixoga AO
T 0000 — nHTepdencHbIn
“n BXOOHOIO curHana BbIBOA
00.SC | pns ynpaeneHus 0001 — Al
aHaroroBbIM BbIXOLOM 0002 — FB
MopsiakoBbIN HOMeEp
01.nM | BxogHOro curHana ans 0001-0016
ynpaBreHus
;?: a:;rgoc?mi:z:?me TexXH C yuetom Aeuum.
02.oF A o . OT MuHyc 9999 o 9999 0000 0001 pasgenutens
paBHoe 0% BbIXOAHOTO en.
Bxoaa Al
curHana
KoHeuHoe 3HaueHue c
BXOZHOrO curHana TEXH. o 9999 10 9999 0100 0001 YHETOM ASLM.
03.m paBHoe 100% BbIxogHOrO | en. T MUHYC HO pasaenurens
Bxoaa Al
curHana
0000 — npsimon (AO=y)
04.dr ';:;‘gasgfo”zjmana 20 0001 — UHBEPCHBIiA
A (AO=100%-y)
DO1 ( ) KoHdmrypaumsa guckpetHoro Boixoga DO1
0000 — nHTepdencHbIn
BbIBOJ, 0000 - BbIxopg,
0001 — 6onble MAX ynpaBsnseTcs no
Norvka paboTsi 0002 — meHbLie MIN MHTepdency;
00.tP WCK| eTpHoro BbIXOAA 0L S IN-MAX 0001 0001-0004 -

' nDO1 P A 0004 - BHe 30HbI MIN-MAX OTHOCMUTENBHO
(oTHocuTensHo MIN—- MAX MIN- MAX
cooTBeTcTBytoLlero DO) COOTBETCTBYHOLLETO
0005 — He ucnonbayeTcs, DO
BbIXOZ, OTKI.

0000 — He ucnonb3yeTtcs
Twn BXogHOro curHana (BbIXOQ OTKIIOUEH)
01.SC | gnsa ynpaeneHus 0001 EAI 0000
[OVCKPETHBIM BbIXOAOM 0002 — FB
MopsiakoBbIN HOMeEp
02.nM | BX0BHOrO cUrHana ans 0001-0016
ynpasneHus
[VCKPETHBIM BbIXOAOM
YcTraBka curHanusauum TexH
03.L | MIN BbIxogHOro e ] OT MuHyc 9999 o 9999 40.00 0001
YCTPONCTBA A
YcraBka curHanusauum _—
04.H | MAX BbIXOgQHOrO e ’ OT MuHyc 9999 o 9999 60.00 0001
YyCTPONCTBA A
l'vcTepesnc TexH
05.HS | curHanusauum MIN, MAX e ’ OT MuHyc 9999 1o 9999 2.000 0001
BbIXOAHOrO YCTPONCTBA A
000.0 — ctaTnyeckui 0.001-999.9 —
06.tM [nuTenbHoCTb nMnynsca cex. 0.001 - 999;9 - 00.00 0.001 ANUTENbHOCTb
BbIXOZHOIO YCTPOWCTBa MMNYNbCHBbII nuMnynbca B
(aMHamunyecknin) ceKkyHaax
Be3onacHoe nonoxeHne 0000 — nocnepHee
07.SF | BbIX0AHorO ycTporicTea rnonoxeHve 0000
B crnyyae ob6pbiBa 0001 — oTkn.
natyvka 0002 — BKn.
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[MpodomkeHue mabnuusl I - Ceo0Hass mabnuua napamempos uHOukamopa NTM-4
DO2 ( ) KoHdurypaumsa BbixogHoro yctponucrtea DO2
MapameTpbl aHanorM4Hbl
00.tP | napameTpam
KOHdurypaumm
07.SF | BbIXOAHOrO yCTpoOWcTBa
DO1
DO3 ( ) KoHdomrypaums BbixogHoro ycrponctesa DO3
MapameTpbl aHanorvyHbl
00.tP | napameTpam
KOHUrypauum
07.SF | BbIXOAHOrO yCTpoOWcTBa
DO1
DO4 ( ) Kondmrypaums BoixogHoro yctponctea DO4
MapameTpbl aHanormyHbI
00.tP | napameTpam
KOHUrypauum
07.SF | BbIXOAHOrO yCTpOWCTBa
DO1
LNX1 ) A6cumcchbl (X) onopHbIX TOYEK NMHeapusauum aHanorosoro Bxoga Al1
KonunuecTBo y4yacTkoB
00.Qt NUHeapusaLum 2-20
A6cumcca HayanbHoro
01.Pt | 3HaueHus (B % oT % 00,00 — 99,99 00,01
BXOZHOrO curHana)
02.Pt | ABcumcca 2-11 TOYKK % 00,00 — 99,99 00,01
%
20.Pt | ABcumcca 20-7 ToYKkK % 00,00 — 99,99 00,01
LNX2 ) A6cumccbl (X) onopHbIX TOYEK NIMHeapu3aum aHanorosoro Bxoga Al2
00.Qt | MapameTpbl aHanoOrM4HbI
napameTpam MyHKTa
20.Pt | LNX1
LNX3 ) A6cumcchl (X) onopHbIX TOYEK NMMHeapu3aunm aHanorosoro exoga Al3
00.Qt | MapameTpbl aHanoOrM4HbI
napameTpam MyHKTa
20.Pt | LNX1
LNX4 ) A6cumccbl (X) onopHbIX TOYEK NMHeapu3auum aHanorosoro Bxoaa Al4
00.Qt | MapameTpbl aHanoOrM4HbI
napameTpam MyHKTa
20.Pt | LNX1
LNY1 ( ) OpanHathbl (Y) onopHbIX TOYEK NMHeapu3auum aHanorosoro sxoga Al1
KonnyectBo y4yacTkoB
00.Qt NMHeapu3auum
A6cumcca HayanbHoro
01.Pt | 3HaueHus (B % oT % 00,00 — 99,99 00,01
BXOZHOrO curHana)
02.Pt | ABcumcca 2-11 TOYKK % 00,00 — 99,99 00,01
%
20.Pt | AB6cumcca 20-7 ToYKkM % 00,00 — 99,99 00,01
LNY2 ( ) OpanHathbl (Y) onopHbIX TOYEK NIMHeapu3aummn aHanorosoro sxoga Al2
00.Qt | NMapameTpbl aHaNOrnYHbI
napameTpam MyHKTa
20.Pt | LNY1
LNY3 ( ) OpanHaTtbl (Y) onopHbIX TOYEK NIMHeapu3auum aHanorosoro sxoaa Al3
00.Qt | MapameTpbl aHaNoOrnyHbI
napamMeTpam NyHKTa
20.Pt | LNY1
LNY4 ( ) OpanHaTthbl (Y) onopHbIX TOYEK NIMHeapu3auuu aHanorosoro sxoaa Al4
00.Qt MapameTpbl aHanorMyHbI
napaMeTpam MyHKTa
20.Pt LNY1
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[MpodomkeHue mabnuusl I - Ceo0Hass mabnuua napamempos uHOukamopa NTM-4

CAL_AI1 ( ) KanubpoBka aHanorosoro Bxoga Al1
KanubpoBka HavanbHoOro | TexH. Mnag
00.CL | 2HaueHns wkanel en. OT MuHyc 9999 10 9999 | 0000 Lt
aHanorosoro Bxoja aapsn
(napameTpa) P
KannbpoBka kOHEYHOrO TEXH. Mnag
01.CH | 3HaueHna wkanel eh. OT MuHyc 9999 70 9999 | 0000 Wwnit
aHanorosoro Bxoga aspsi
(napameTpa) pasp
KoHTponb pesynbtaTos Kog,
02.L | X@mbposku Hwkkero | AUM | 3565 _ 40 50 1,700 TOmbKO KOHTPOTTb
npegena Lkansl
n3MepeHust
KoHTponb pesynbtatos Koa
03.H | Kanubposkn koHeuroro | ALM | g 555 _ 39 g 10,00 TonbKo KOHTPOTb
3HaYeHUs LLKanbl
N3MepEHNsI
CAL_AI2 ( ) KanubpoBka aHanoroBoro Bxoaa Al2
00.CL | MapameTpbl aHanornyHbl
napameTpam MyHKTa
03.H | CAL Al
CAL_AI3 ( ) Kanub6poBka aHanorosoro Bxoaa Al3
00.CL | MapameTpbl aHanornyHbl
napameTtpam MyHKTa
03.H | CAL A1
CAL_Al4 ( ) Kann6pogBka aHanorosoro Bxoga Al4
00.CL | MapameTpbl aHanorv4Hel
napameTpam nyHKTa
03.H | CAL A1
COR_AHl ( ) Koppekuunsa aHanorosoro Bxoga Al1
Koppekuusi aHanoroBoro | TexH. Wnanumpyet
00.Cr Bxona en. OT MuHyc 9999 o 9999 000,1 PV=PV+A
KoadhdhmumeHT TEXH. WHanumpyet A
01.0F KOppeKuumn (CMeLleHune) en. OT MuHyc 9999 fo 9999 0000 000,1
aHarnorosoro Bxoga
COR_AI2 ( ) Koppekuus aHanorosoro sxoga Al2
00.Cr MapameTpbl aHanornyHbI
01-0F‘ napameTpam nyHkra
: COR_Al1
COR_AI3 ( ) Koppekuusa aHanorosoro Bxoga Al3
00.Cr MapameTpbl aHanorm4yHbI
"~ | napameTpam nyHkTa
01.0F | cor Al
COR_Al4 ( ) Koppekuusa aHanorosoro exoga Al4
MapameTpbl aHanorm4yHbI
%agﬁ napameTpam nyHkTa
. COR Al1
CAL_AO ( ) KanubpoBka aHanorosoro Bbixoga AO
MHankaumns n nameHenne | % 0-100
00.ot | cocTosiHMA aHanoroBoro
Bbixoga AO
01.0F Kannbposka Hyns %
) aHanorosoro Bbixoga AO
02.m Kannbposka makcumyma | %
) aHanorosoro Bbixoga AO
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[MpodomkeHue mabnuusl I - Ceo0Hass mabnuua napamempos uHOukamopa NTM-4

IND ( ) HacTponkn nHamkaummn
MapameTp, KoTopblil 0000 — He ncn. (MHamkaTop
00.tP | BbIBOAUTCS Ha NepBbIN OTKITHONEH) 0001
~ - 0001 — Al
umncppoBon amcnnen 0002 — FB
[MopsagkoBbI HOMEpP
01.nM | BxogHoro curHana gns 0001-0016 0001
oTOGpaxeHus
0000 - 0000.
0001 — 000.0
0002 - 00.00
0003 - 0.000
MonoxeHune 3ansTon 0004 — nnaBatoLas
02.dP | curHana, kotopbin 3ansTasi C orpaHuyYeHnem 0006
BbIBOAMTCS Ha NepBbIi 000.0
undposo gucnnen 0005 — nnaBatowas
3ansitasi C orpaHnyYeHnem
00.00
0006 — nnaBatoLas
3ansTas
0000 — nHankaums
NnocneaHero 3HavYeHnst
Pexvm nHamkauum npm 0001 — muratowee
03.Md nocnegHee 3HayeHue n 0000
OTCYTCTBUW CBA3MN P
cumBonsbl “Err
0002 — muratowue
cumonsbl “Err”
MapameTp, KoTopblit 0000 — He vcn. (MHamkaTop
04.tP | BbIBOAUTCS Ha BTOPOW OTKIN0\EH) 0001
z . 0001 — Al
umncppoBon aucnnen 0002 — FB
MopsagkoBbI HOMEpP
05.nM | BxoAgHoOro curHana ans 0001-0016 0002
oTobpaxeHus
0000 — 0000.
0001 - 000.0
0002 - 00.00
0003 — 0.000
[MonoxeHune 3ansTon 0004 — nnaBatowas
06.dP | curHana, koTopbin 3ansATas ¢ orpaHn4yeHnem 0006
BbIBOAMTCSA Ha BTOPON 000.0
umdposon gucnnen 0005 — nnaBatowias
3ansitasi C orpaHNyYeHnemM
00,00
0006 — nnaBatoLlas
3ansitasi
0000 — nHaunkaums
NocneaHero 3HavYeHnst
Pexum nHgukaumm npu 0001 — muratowee
07.Md nocnegHee 3HadeHue n 0000
OTCYTCTBUW CBSA3N P
cumBonsbl “Err
0002 — muratoue
cumsonsl “Err”
MapameTp, KoTopblit 0000 — He vcn. (MHankaTop
" OTKITHOYEH)
08.tP BLIBOAMTCH Ha TPETUiA 0001 — Al 0001
umndpoBoi aucnnen 0002 — FB
[MopsiakoBbI HOMEP
09.nM | BxoAgHoOro curHana ans 0001-0016 0003
oTobpaxeHus
0000 — 0000.
0001 - 000.0
0002 - 00.00
0003 - 0.000
MNonoxeHne 3ansaTon 0004 — nnaBatowlas
10.dP | curHana, koTopbI 3anaTasi ¢ orpaHnyeHnemM 0002
BbIBOAMTCH Ha TPETUN 000,0
uncpposon amcnnen 0005 — nnaBatoLlas
3ansitasi C orpaHN4YeHnemM
00.00
0006 — nnaBatoLlas
3ansiTasi
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0000 — nHgukauns
nocrneaHero saHavYeHust
Pexvm nHamkauum npm 0001 — muratowee
11.Md nocnegHee 3HayeHve n 0000
OTCYTCTBUW CBSI3N el
cumBonsbl “Err
0002 — muratowime
cumBonsl “Err”
MapameTtp, KOTOpPLIN 0000 — He ucn. (MHamkaTop
BbIBOAMTCS Ha OTKITHOYEH)
12t YeTBEpTHIN LMPOBON 0001 — Al 0001
aucnnen 0002 - FB
[MopsagkoBbI HOMEpP
13.nM | BXxogHOro curHana gns 0001-0016 0004
oTOGpaxeHus
0000 — 0000.
0001 — 000.0
0002 - 00.00
MonoxeHue 3anaToil 8882 —0.000
curHana, KoTopbIn — nrnasatolas
14.dP 3anaTasi ¢ orpaHnyYeHnem
BbIBOANTCA Ha § 000.0 0002
4eTBepThIi umndpoBom 0005 — nnasarowas
avcnnen
3ansitasi C orpaHn4YeHnemM
00.00
0006 — nnaBatoLas
3ansTas
0000 — nHaunkaums
nocrneaHero 3Ha4YeHus
Pexvm nHamkauum npm 0001 — murarolee
15.Md nocnegHee 3HaydeHue n 0000
OTCYTCTBUW CBSAI3N P
cumBonsbl “Err
0002 — muratowimne
cumBonsl “Err”
SYS ( ) Obwme cucTeMHbIe HACTPOMNKH
00.id Kog (Mogenb) 13.57
MHaMKaTopa
01.ur Bepcus nporpamMmHoro 00.05
obecneyeHus
CeTeBon agpec (Homep 0000 — oTkntoyeH
02.nd MHOVKATOPA B CETH) 0000-0255 0001 0001 oT ceTn
0000 - 2400
0001 — 4800
0002 - 9600
0003 — 14400
0004 — 19200
0005 — 28800
03.br | CkopocTb 0bmeHa 6ut/c | 0006 — 38400 0009
0007 — 57600
0008 — 76800
0009 - 115200
0010 — 230400
0011 — 460800
0012 — 921600
0000 — 6e3 koHTpons
YeTHOCTH
04.Pt | KoHTponb YeTHOCTM 0001 — koHTpon Mo 0000
YeTHOCTH
0002 — koHTpOnb Mo
HEeYeTHOCTU
0000 — oguH but
05.St | Crton 6ut 0001 — gBa 6uTa 0000
> . 0000 - Slave
06.PK | CeTeBoWu Tvn ycTpoiicTea 0001 — Master 0000 0001
TavimayT oxugaHus
07.to | obHOBNEHUSI fAHHbIX B Cek. Ot 0 o 9999
pexume Slave
08.pr | Mepvon onpoca s cex. | OT0 g0 9999
pexvume Master
09.TM | [@WmayT oTseTa B cex. Ot 0 o 9999
pexvme Master
Koppekuusi nokasaHum
10.CL | patuuka °C
TEPMOKOMMEHCALMK
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MSTR ( ) HacTtponku ceTteBoro oomeHa
00.du | AABPeC onpawnsaemoro OT 0000 go 0255 0001 0001
ycTpolicTea 1
CeTesas dyHKuMs O(e)?VCI‘)C; (gg)HKuMﬂ 3 (4TeHue
01.FC | onpawwvBaemoro p P 0003
_ 0004 — cpyHKUMA 4 (YTEHUE
ycTporicTea 1
napameTpoB)
Homep peructpa
02.rG | onpalumBaemoro Ot 0000 go 9999 0001 0001
ycTpoicTea 1
0000 — INT
Twvn AaHHbIX 0001 — LONG
03.tP | onpawwuBaemoro 0002 — FLOAT 0000 0001
ycTpovicTea 1 0003 — SWAP-LONG
0004 — SWAP-FLOAT
04.du | ABPeC onpaumsaemoro OT 0000 A0 0255 0001 0001
yCcTpoucTBa 2
CeTesas dyHKUMs O(e)?VCI‘)C; (gg)HKuMﬂ 3 (4TeHue
05.FC | onpawwvBaemoro p P 0003
_ 0004 — cpyHKUMA 4 (YTEHUE
ycTpoucTBa 2
napameTpoB)
Homep pernctpa
06.rG | onpalumBaemoro Ot 0000 go 9999 0002 0001
yCTpONCTBa 2
0000 — INT
Tun AaHHbIX 0001 — LONG
07.tP | onpawwvBaemoro 0002 — FLOAT 0000 0001
ycTpoiicTea 2 0003 — SWAP-LONG
0004 — SWAP-FLOAT
08.du | AABPeC onpawmsaemoro OT 0000 f10 0255 0001 0001
ycTponcTea 3
CeTeBast yHKUS 02?:; %)g;l kuua 3 (Eaave
09.FC | onpawunsaemoro perncTp 0003
_ 0004 — cpyHKUMA 4 (YTEHUE
ycTponcTea 3
napameTpoB)
Homep perunctpa
10.rG | onpawwnBaemoro Ot 0000 go 9999 0001 0001
ycTponcTea 3
0000 — INT
Tun AaHHbIX 0001 — LONG
11.tP | onpawwnBaemoro 0002 — FLOAT 0000 0001
ycTpoiicTa 3 0003 — SWAP-LONG
0004 — SWAP-FLOAT
12.du | ABPSC onpalvsaemoro OT 0000 A0 0255 0001 0001
ycTponcTea 4
CeTeBas dyHKUAS Ogﬁ)jc; cct))g;muml 3 (4TeHue
13.FC | onpawwuBaemoro p P 0003
_ 0004 — cpyHKUMA 4 (YTEHUE
ycTponcTea 4
napameTpoB)
Homep peructpa
14.rG | onpawwuBaemoro Ot 0000 go 9999 0001 0001
ycTponcTea 4
0000 — INT
Tun AaHHbIX 0001 — LONG
15.tP | onpawmBaemoro 0002 — FLOAT 0000 0001
ycTpoiicTea 4 0003 — SWAP-LONG
0004 — SWAP-FLOAT
SAVE ( ) CoxpaHeHue napameTpoB
Paspeluerve 0000 — sanpelieHo
00.En
nporpaMMmpoBaHus 0001 — paspelueHo
3anuck napameTpoB B 0000
01.uS | aHeproHe3aBMCUMYIO 0001 — 3anucars 0000
namsaTb
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FB1 ( ) HacTtponku dyHkunoHanbHoro 6noka FB1
0000 - BblunTaHKE
0001 — cymmupoBaHue
0002 — ymHOXeHWe
0003 — penenve
00.Fn gﬂ)aliM:;%;ii';aﬂ 0004 — kBagpaTHbIf
yHKY KOpeHb
0005 — cuHyc
0006 — kocuHyC
0007 — TaHreHc
0000 — K1
0002 - FB
MopsakoBbIn HOMEpP
02.nM | nepBOro BXOAHOrO 0001-0016
curHana
0000 — K2
0002 - FB
[NopsakoBbIN HOMeEpP
04.nM | BTOPOro BXO4HOrO 0001-0016
curHana
BkntoyeHne orpaHunyeHus
05.LM | BbIxogHOro curHana 888? — OTKIIIO4EHO
6roka — BKJTIOMEHO
YcTtaBka "MUHUMYM" TexH
06.L | TexHonornueckon e * | OT muHyc 9999 o 9999
curHanusaumm bnoka A
YcTtaBka "Makcumym" TexH
07.H | TexHonornueckon e * | OT muHyc 9999 no 9999
curHanusaumm bnoka A
'mcTepesnc TexH
08.HS | TexHonoruueckon e * | OT muHyc 9999 no 9999
curHanusagum A
3HayeHune
09.K1 ﬁﬁfﬁgiﬁmg 7o | Or mnyc 9999 a0 9999
curHana
3HaveHne
10.K2 g‘;gg’gr’g'g‘g;z e 7o | Or Munyc 9999 A0 9999
curHana
FB2...FB16 ( ) HacTponku chyHKunoHanbHbIX 6510k0B FB2-FB16
00.Fn [MapameTpbl aHanormyHbI
1d'k2 napametpam nyHkta FB1
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INlucT perncTpaumm nameHeHUn

Homepa nncTos (cTpaHnL) Bcero BxogsiLuuii Ne
ncToB Ne -
Nam. conpoBoOXaaroLero Moan. [ata
B Aoky- AokymeHTa OOKyMeHTa 1 gata
Nawme- 3awme- Ho- MeHTe y
HEHHbIX HEHHbIX BbIX
1.00 54 54 ver. 77.05 MapwukoT | 29.08.2014
O.A.
1.01 54 54 ver. 77.05 VcnpaBneHbl HETOYHOCTU B Mapukot | 08.09.2014
TekcTe 0.A.
1.02 54 54 ver. 77.05 WMcnpaBneHa Tabnvua Mapukot | 14.01.2015
perncTpos O.A.
1.03 53 53 ver. 77.08 MpueeneH B cootBeTctBue ¢ | Mapukot | 03.03.2015
HOBOW NPOLLMBKON 0.4.
1.04 53 53 ver. 77.08 VcnpaBneHbl HETOYHOCTU B Mapukot | 30.04.2015
TekcTe 0.A.
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