000 «KABTOMATHUKA»

OKII 42 2100
TY 4221-009-64267321-2015

MMPUBOP )
3JIEKTPOU3MEPUTEJILHBII
UDPOBOI

OMIX-R

[Tacopt

PyKOBOACTBO O 3KCILTyaTaluU
Bepcus 1.23 ot 27-02-2023 AVS ANV

Canxr-IlerepOypr
2013 r.






CopepxaHue

T.HABHAUEHME. ...ttt 5
A o1 1 0101 o3 1 - To TSR 5
. OKCIIIYATALMS. ..o e e e e e e e e e e e e e e e 6
3. TCTPYKTYPA MEHIO.....eveiieeeeeeeeiiieeiiieeeeeaeeeaaasnsneeeeeaaeeeseesnnnnneeeeees 6
3.2[1pOCMOTP TEKYLLErO BPEMEHU U AATb...ueueeeeeeneennnnnnnnnnneeeeaennns 9
3.3HacTpOMKa MPUBOPA........ccceeeeeeeeeeeeeeeee e 11
3.4PeaKTUPOBAHME YCTABOK.......uuuueeeeeeeeeerrnrnieeeeennneeeeennnaeeennnns 16
3.5PepaktnpoBaHue napameTpoB nHtepgenca RS-485............ 17
3.6 porpaMMUPYEMbIE NAPAMETPDBI. .. .uuuuuunnnnnnaeeeeeeeeennnaaeeens 19
e ToTo ) = N o= 1SR 32
5.Pab0Ta PEMMCTPATOPA. ...uuuueeeernrerranriiiniasasana e e e eeeeeraaeeeaeeeenananas 34
6.CXEMA NMOAKITHOUEHMS. ....ccvveeieeeeee e e e et e e e e e e e e et e e s e eaae e e e e eeananas 36
7.Undposon nHTepenc RS-485.........coooviiie 38
7.106HoBNEHMe nporpammMHoro obecneyeHus npuodopa............ 40
8.0OCHOBHbIE TEXHUYECKMNE XAPAKTEPUCTUKM.....evvvrreerrrrrrnnrrnnnnneanne 43
9.YCrOBUA SKCTUTYATALMM. ...c.cceveeeeeeeeeeeeeeetiee e e e e e e e e e e e e e eane s 44
10.MpaBuna TpaHCNOPTUPOBAHUS U XPAHEHUSI........eueeeeeeeeiennnnnnnnn. 44
11. TpeBoBaHMSA BE30MACHOCTM. ....ccceeeeeeeeeeeeeeeeeeeeee e e e ee e e e eeeaens 45
12 KOMIMIIEKTHOCTD. .. 45
13.MapPaHTUNHBIE OBA3ATEINBCTBA. ..eiieeeeeeicrirriiieeeeeeeeasaeaeaaaaeeeens 45
14 . DOPMA BAKABA.....eeeeeeeeeeeeieiiieiieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeesnnnnaaeaeeeennns 46
15.CBUAETENBCTBO O MPUEMKE. ... .eevveeerrrereereeerernerennnaeeeeeeessnnaeaeees 47
16.00PATHAS CBABD....cceeeeeeeeeeeeeeeeeee e 47



17.CBegeHna 0 noBepke NpubopoB NeKTPON3MepPUTENbHbIX

LMAPPOBBIX KOMIXY oo

MpunoxeHne A NabapuTHble N YCTAaHOBOYHbIE pa3Mepbl



1. HasHaudeHue

[Ipubop OMIX npenHasHayeH nJsi HW3MEPEHUS IMapaMETPOB
0J1HO(ha3HOM IIEKTPUUECKON CeTH, TAKUX KaK HalpsHKeHHE, TOK, 4acToTa,
NIOJIHAsl, AKTUBHAsI M PEaKTHBHAs MOIIMHOCTU M KOCHHYC (M, a TakkKe AJs
CHUTHAJIN3AUN 00 M3MEHEHHHM STHX BEJIWYMH C TIOMOIIBIO BBIXOJHBIX
KOMMYTALIMOHHBIX YCTPOMCTB.

W3mepeHHble JaHHBIE MOTYT OBITh mepenansl uepe3 RS485 mo
npotokoiay Modbus-RTU.

[Tpubop uMeeT SHEProHE3aBUCHMYIO MaMsTh, BMEILIAIOIIyI0 Ooee
MWIIMOHA M3MEPEHHH, U B KOTOPYIO MOTYT OBITh COXPaHEHBI JHOObIE
U3MEpEHHbIE JaHHbIE. ODTH JaHHBIE MOTYT OBITH IOTOM CUYUTAHBI Ha
KOMITBIOTED JIJIs1 JAJIbHEHIIIETro aHan3a U 00paboTKH.

3HayeHusi JIOOBIX JBYX BBIOpAaHHBIX BEJIWYMH MOTYT  OBITh
npeoOpa3oBaHbl B YHU(UIMPOBAHHBIE aHAJIOTOBHIE BBIXOJHBIE CHUTHAJIBI
ToKa U HamnpsikeHus 4-20MA, 0-20MA, 0-5MA, 0-10B u 0-1B.

2. YcTtpomucTtBo

[Tpubop oOopymoOBaH SPKUM OCHOBHBIM HH(PPOBBIM CBETOAMOTIHBIM
WHAUKATOPOM M MH(OPMAIMOHHBIMU CBETOAMOIHBIMU MHIWKAaTOpaMu. Ha
OCHOBHOM  YETBIPEXpa3psAIHOM HUHAMKATOpe B pabodyeM pexume
0oTOOpaxkaeTcs TEKyIlee 3HAYCHUE OJTHOUM M3 M3MEPSEMBIX BEJIMYHH, a MPU
IpPOrpaMMHUPOBAHUM - 3HAYeHUs mapaMmerpoB. Ha pomomHuTensHOM
OJIHOPA3PSTHOM MHIUKATOpPE, B 3aBUCUMOCTH OT CUTYalllH, OTOOpaxKaeTcs
CHMBOJI U3MEPSEMON BeMUMHBI Wik UM niapamerpa. Ceertoanonsl YCT.u
A 1MoKa3BIBAIOT B PEXHMME 3aJaHHs YCTaBOK, Kakas BEJIMYMHA BBOIMTCS B
JaHHBIA MOMEHT (YCTaBKa WIIM JENbTa COOTBETCTBEHHO). CBeTomnon X 10°
TOBOPUT O TOM, YTO BEJIMYHMHY, OTOOpakaeMyl0 Ha OCHOBHOM TabIio
HeobxoquMo ymHOXUThL Ha 10°. Ceerommonst K1, K2 oroGpakaror
tekyuiee cocrosinue Penel u Pene?2.

[IpubGop comepXUT JBa OCHOBHBIX BBIXOAHBIX KOMMYTAIIHOHHBIX
YCTPOMCTBA, THIT KOTOPBIX ompezensercs mnpu 3akase (pere 10A/~220B
win , ontocuMucTop 1A/~220B, TpaH3UCTOP C OTKPBITHIM KOJUIEKTOPOM
200MA/=30B nu BBIXOJ 711 YIIPABICHUS TBEPAOTEIbHBIM peie =9B).

Hoctym K  mporpaMmMupyeMbIM — 3JIeMEHTaM MeEHI  mnpubopa
OCYIIECTBIISIETCS TIOCPEICTBOM TPEX KHOIIOK C JIUIEBOM IMaHEeN Mpuodopa.



3. OkcnnyaTtauusa

Ilepen  BKIIHOYUEHHEM

JATYUKOB.

npubopa, HEOOXOAMMO  yOeauThCA
MPAaBWIBHOCTH TOJKIIOYEHHUs] NpuOopa U BHEIIHEro O0O0pYJOBaHMUS.
CxeMbl MOJIKITI0YEHUs MPUOOpa NPUBEACHBI B pasnene 6

CoO0Jro1eHre MOJSIPHOCTH BKJIIOYEHHs SIBJsIETCS 00513aTEJIbHBIM
YCJI0BHEM MNPABHJIBHOIO (YHKUMOHUPOBAHHWSI NpUOOpa W CaMHX

[Tocne mepBoro BKIrOYeHUS pruOopa BaM moTpedyeTcss HACTPOUTH €ro
napamMeTpbl 1oja Tpedyemyro KoHburyparuto. s 3Toro HeoOXoaumo
MIPOUTH MPOCTYIO MPOLEAYPY 3aJaHUS TapaMeTpoB pudopa.

3.1 CTpyKTypa MeHIo

Pesxxumbl pa®oThl mprOopa OTpakeHbl HA PUCYHKE.

BKJIFOUCHHE TIprOOpa

[TpuGop BBIKIIOUYEH

C Ha)XaTOH KHOITKOH BBer

BKJIFOUEHUE nprdopa

OO0OHOBIIEHHE
MPOLIUBKYU

BKJIIOUYCHHC

¢ HaXkaToit kaonkoi “TIPOI™

3azaHue napaMeTpoB
RS485

kpaTkoe Haxarue “TIPOI™

Pabounii pexum

“BBCpX”,

;[nmeanoeIHamame “HPON?)X

“IIPOI™”

3ajanne yCTaBoK

Hactpoiika npubopa

IIpocMoTp TEeKy1IEro
BPEMCHU U NAaThI

Puc. 3.1 CtpykTypHas cxema peKuMoB paboThI Mpudopa
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«Bneso»

BamanHble  ycTaBkM  orpabaTbiBatorcs.  Cerommomsl  «Kl»m
«K2»orobpaskator coctosiune Penel u Pene2.

Ha ocHoBHOM HHIUKATOpe 0T06pa)l<ae'rcs{ TEKYLICC 3HAYCHHC
HanpsKEeHWs, a Ha JONOJHUTE/IIbLHOM — CHUMBOJ 0T06pamaeM0ﬁ
M3MepsIeMOii BETHYHHBI.

Jlns mepexofa NpOCMOTpa CIEyIOlIel M3MEPEHHOH BEITHUMHBI
HCO6XO}1MMO HaXXaTh KHOIIKY «BneBo».

Ha ocHoBHOM HHAUKATOpE OTOGPH)KHCTCZ TEKYILICC 3HAYCHHUEC TOKA.
«BrieBo»- mepexoi K IPOCMOTPY TEKYLIEro 3HA4YeHHs HacTOThI
HaTPSKEHNS.

Ha ocHoBHOM uHAMKaTOpe OTOOpaXkaeTcst TeKyllee 3HAa4YCHHE
YaCTOTHI HANIPSLKCHHSL.

«BneBo»- TIEpEeXoJ K TPOCMOTPY TEKYHIEro 3HAYCHHSA TIOJTHOM
MOILHOCTH.

Ha OCHOBHOM HHIMKaTOpe OTOOpaXkaeTCs TeKyliee 3HaueHHe
TIONTHOM MOIIHOCTH.

«BneBo»- mepexo K NMpOCMOTPY TEKYLIEro 3HAUCHHs AKTHBHOM
MOILIHOCTH.

Ha OCHOBHOM MHIHMKATOpE OTOOpakKaeTCsi TeKyllee 3HAUYCHHC
AKTHBHOMU MOILHOCTH.

«BiieBoy- mepexoi K MPOCMOTPY TEKYILIEro 3HAYEeHHsS PeaKTUBHON
MOIIHOCTH.

Ha ocHoBHOM HMHIMKaTope OTOOpakaercsi TeKyllee 3HaueHHe
PeaKTHBHOIT MOIIHOCTH.
«BrneBo»- mepexos kK mpocMoTpy Tekyuero 3uauenust Cos(e).

Ha ocHoBHOM uHaMKaTOope OTOOpaXkaeTcst TeKyllee 3HAYCHHE

Cos(¢).
«BneBo»- TIEPEXO/I K TPOCMOTPY TEKYIIETO 3HAYCHHUS HANPSKCHUS.

Puc. 3.2 PaGouwnii pexxum



[Tocne BrmoueHHs MpUOOpP CHayana MpPOBEPsiET CBOIO MCIPABHOCTD, a
3aTeM TepexXoauT B paboueil pexxuMm padoTel. B ciydae oOHapykeHHS
Kakux-TM00 HEHUCIpaBHOCTE HAa OCHOBHOM Tabj0  OTOOpas3sTCs
COOTBETCTBYIOIIHE cooOmeHus o0 ommoOkax (cm Tadm 8.2). B pabouem
pe)KuMe Ha OCHOBHOM HMHJIHMKATOpE OTOOpa’kaeTcs TEKyllee M3MEPEHHOE
HanpsDKEHHE, O YEeM TOBOPUT CHMBOJ «U» Ha JIOMOJHUTEIHLHOM
uHaukatope. VHpopMalMOHHbIE CBETOAUOIBI OTOOPAXAIOT TEKYIIee
coctosiane Penel u Pene2. OtpabaTpiBaroTCs 3a/JaHHBIE YCTABKH.

B pabouem pexume BO3MOXHO MPOCMATPUBATh  CIIEAYIOLIUE
napameTpsbl:

- HampsHKEHHUE «uy;

- TOK «I»;

- yactotry «F»;

- TOJIHYIO MOIIHOCTH «S»;

- AKTHMBHYIO MOIIHOCTB «P»;

- PEaKTUBHYIO MOIIHOCTb «q»;

- KOCHHYC (U «C».

Knonka «BneBo» mociegoBaTenbHO  NEPEKIIOYAET  TEKYIIYIO
otoOpaxaemyro BenuuuHy (cMm. puc. 3.2). Ecam mons3oBarenp He
BO3JICHCTBOBAJI Ha KHOIKH YIpaBjieHHs Oojiee ABYX MHUHYT, TO TPHOOP
aBTOMATHYECKU BO3BPAILIAETCS B paOOUUil peKUM.

IIpn neucnpaBHocTH BHYyTpeHHero ALl Ha OCHOBHOM HMHIUKaTOpe
oToOpaxaercs «----». B 3ToM cirydae npubop HY>KHO OTAaTh B PEMOHT.

Tabauya 3.1 Onucarnue coobwenuti 06 oumuoKax

Bua ocHoBHOTO HHAUKaTOpa Onucanue

Ommbxka cBsizu ¢ AL TTpuGop
HY>XHO OTJaTh B PEMOHT

T1PO!

A .err D

[} e} ® O
Ver A K K2
T

T

Yer. A

Ommbka padotsl ¢ AIIIT.
N3mepsiemast BenmuuuHa B pabouem
pexxume He otoOpaxaercs. [Tpubop
HY)KHO OTJaTh B PEMOHT

HINE

o
o
d=e
50




Ommbka cBsi3u ¢ yacamu. [Ipubop
HY)KHO OT/IaTh B PEMOHT

HINE

OTCyTCTBYET CEKYHIHBIH CUTHAT OT
yacoB. [Ipubop HyXHO OTAAaTH B
PEMOHT

o
=
] ]
HINE

Ommbka pabotrer ¢ DataFlash.
[Tpubop HY)KHO OTAATH B PEMOHT

o
o
=
]
HINE

3.2 [pocMoTp TeKyLwero BpeMeHu u gaThbl

Jis Bxoga B PEKUM TPOCMOTpPA TEKYIIETO BPEMEHH M JIaThl
HE00X0/IMMO, HaXoJsICh B paboyeM pexuMe HaxaTb KHONKY «BBepx».
Otpabotka yctaBok He mpekpamiaercsa. CBeroamonsr «K1» u «K2»
oToOpaxaroT Tekymiee coctossuue Penel u Pene?2.

B pexuMe mpocMoTpa TEKyHmIET0 BPEMEHHM H JaThl JOCTYIHBI K
IPOCMOTPY CJEIYIOILIE BETHUUHBIL:

- Ttekyuiee BpeMs B popmare «Hacsl. MunyTten» («h»);

- Tekyuiee BpeMs B popmare «MuHyTb.CeKyHIB («S»);

- Tekymas aata B popmate «Jlenb.Mecsiy («d»);

- TeKyUIMi rox («y»).

PaGora mnpubopa mpu TPOCMOTpPE TEKYIIEr0O BPEMEHHM | J1aTh
IIpeJicTaBlIeHa Ha puc. 3.3.

[Ipyn HeucnpaBHOCTM BHYTPEHHHMX 4YacoB IpuOOpa Ha OCHOBHOM
MHUKaTOpe oToOpaxaetcs «t.Erry».
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«Bneso» «Baepx»umn «ITPOT»

Bxoj B peMM IPOCMOTpPa TEKYLIErO BPEMEHH M JaThbl
OCYIIECTBIIACTCA HaKaTHEM KHONKH «BBepx»B pabouem
pexume. OTpaboTKa yCTaBOK HE NpeKpaIacTcs.

Tlpu BXOJE Ha OCHOBHOM HMHIMKAaTOpEe OTOOpakKaeTcs
Tekymiee Bpems B (opmare «Hackl.MunyTh». Muraer
CeKyHaHas Touka. Ha JomonHuTeNBHOM MHAMKaTOpE
0TOOpAKAETCSA UM BEJIMYHHBI COTJIACHO TabuIe .
«Bi1eBo» - mepexost K MpocMOTpy CEKYHI.

«BBepx», «[TPOI'» - Bo3Bpat B paboumii pesknM.

Ha ocHOBHOM MHMKaTOpE OTOOpaXkaeTCs TEKyIIEe BpeMs
B ¢opmare «MunytsL.CekyHap. Muraer cexkyHaHas
TOHKa.

«B11eBo» - 1epexoji K POCMOTPY AaThl.

«BBepx», «[TPOI'» - Bo3Bpat B paboumii peknm.

Ha ocHOBHOM MHIMKaTOpe 0TOOpakaeTCs TeKyIlas 1aTa B
(dopmate «/lenb.Mecsuy. Touka He MHTaeT.

«BrieBo» - mepexo K IpocMoTpy roja

«BBepx», «[TPOI'» - BO3Bpat B pabouHii pesxnM.

Ha ocHOBHOM HHINKATOPE OTOOPAXKAETCS TEKYLIUH o1,
«BreBo» - BO3BPAT K 0TOOPaKEHHIO TEKYIIEr0 BPEMEHH.
«Bsepx», «I[TPOI'» - Bo3BpaT B paboUnii pexum.

Puc. 3.3 [IpocMoTp Tekyliero BpeMEeHH U AaThl



3.3 Hacrtpownka npmubopa

Tabauya 3.2 Ilpoepammupyemvie napamempol

ITapamertp / 3nayeHue

1

Koadounuent
TpaHchopMaluu no
KaHaJy HanpspKeHus

Koadduuuent
b |tpanchopmaruu o
KaHay TOKa

ot 0.001 no 9999

d |Jloruka pa6otsl Penel

[Ipsmas

O6parnas

B 30He

Bue 30HBI

Jloruka pabotsl Pene2

[Ipsamas

OO6patHas

B 3one

Bue 30HBI

ITonmento
rapaMeTpoB
CBSI3AHHBIX C
HU3MEPSEMbIM
HaHpH)KeHI/IeM

[TpuBs3ka paboTb
1 |pene k uzmepseMon
BEJIMYNHE

Her

Penel

Pese2

Penel u
Pene2

3anuceIBaTh JIN
3HAYCHUS

2 |u3MepseMoun
BEJIMYUHBI TIPU
pEeruCTpaIuu

Her

a

Onpenenser nu
u3Mepsiemas

3 |BenuuuMHa ycia0BHUE
3aIlycKa Ipouecca
perucTpanuu

Her

Ha

Jloruka ycnoBust
4  |3amycka
perucTpanuu

IIpsimas

Ob6parnas

B 30He

Bue 30HBI

11




VYcraBka mig
5 |ycioBwus 3amycka
perucrpanuu

Ot 0.001 mo 9999000

Jenpra s ycnoBus
6 |3amycka
perucTpanuu

Ot 0.001 10 9999000

[TonmeHto mapamMeTpoB
CBSI3aHHBIX C TOKOM

[Toamento mapameTpoB
CBSA3aHHBIX C YaCTOTOMN

ITogmenro nmapameTpos
CBSA3aHHBIX C U3MEPSIEMOU
IIOJIHOM MOLIHOCTBIO

[Tonmento mapameTpoB
CBSI3aHHBIX C U3MEPAEMOI
aKTUBHOUN MOITHOCTBIO.

[Togmento mapameTpoB
CBA3aHHBIX C U3MEPIEMOU
PEaKTUBHON MOIIHOCTBIO

HO)IMGHIO napamMeTpOB
CBA3aHHBIX C KOCMHYCOM

¢bu

ITapameTpsl TOIMEHIO aHATIOTMYHBI
napameTpam MOJAMEHIO 1715l HalPsKEHUS
(cm. mporpamMmMupyeMslil mapametp «U»)

12

[Tonmento nmapameTpoB
HaCTPOMKHU aHAJIOrOBOI'O
BbIXoma 1

[Tpeobpazyemas
BEJTMYMHA JIJISI
aHaJIOTOBOTO
BeIXOMa 1

u,LF,S,P,q.c




1 — BBIKIIL.
2 —4-20MA
) Twun aHaIOroBOTO 3 —0-5MA
BbIXoma 1 4 — 0-20MA
5—0-10B
6 —0-1B
Hwxnssa rpannna
3 MacIITaOupOBaHUs
JIJISI aHAJIOTOBOIO
BeIXOMda 1
Ot 0.001 70 9999000
Bepxwuss rpanuna
4 MacImTaOupOBaHUS
JIJISL aHAJIOTOBOTO
BbIXoma 1

[Tonmento mapameTpoB
aHaJIOroOBOT'0 BhIXOJA 2

[TapameTpbl OMEHIO aHATIOTUYHBI
napamMeTpam IOJAMEHIO JJIsl aHAJI0T0OBOTO
BbIX0Ja 1 (CM. MporpaMMHpyeMbli

napametp «hy)

IToagmento napamMeTpOB
qacoB

1 Texymuii roa 2000-2099

2 Tekymas nara JJI.MM
Texyiee Bpemst YU.MM.CC
OcymiecTBIATh 11

4 nepexo Ha jetHee |  Her Ha
BpeMs
Cyrounas

5 MOIpaBKa JJyist Ot -999 o 1000
4acoB

WuTepan 3anucu
JAHHBIX TTPU
perucTpanuu

1 — 100 mc
2 — 200 mc
3 — 500 Mmc
4—1c

13



5—2c¢

6—5c
7—10c
8—30c
9 — 1 Mun
10 — 5 mun
11 — 10 mun
o [uknruecKkuil pexxum Her Jla
perucTpanuu
r |Ouduncrtka apxuBa no/Yes

Hukmu- | CraTtu-

G | Pexxum oToOpakeHus . .
YCCKHUU YECKUN

Y |Ilaponb Her Hav Ha Bcé -
HACTPOUKY

B pexuMe HacTpOWKHM 3aal0TCs MapaMeTpbl, KOTOPHIE OIMPEIesIOT
JOTUKY paboTel mpubopa. B mpormecce HacTpoiiku oTpabOTKa JIOTHKH
paboTBl pele TMONTHOCTBIO MpEeKpamiaeTcs, pele pa3MbikaroTcs. Ha
OCHOBHOM HMHJMKATOpe OTOOpa)kaeTcsi 3HaYeHHE PeJaKTUPYeMOro
nmapamMeTpa, a Ha BCIIOMOTaTelIbHOM €ro HMs, COrjacHo Tabmume 3.2.
[TonpoGHoe omucaHue MPOrpaMMHPYEMBIX MapaMeTpPOB MPEJCTaBICHO B
paznene 3.6.

Jlns BXoma B peXUM HACTPOMKH HEOOXOIUMO, HAXOJsACh B pabouem
pexuMe, Haxarb M yAepxkuBaTb KHonky «IIPOI» no mnosBieHus Ha
unaukarope Haamucu «IIPOI». Ilocme yero aBTOoMaTtwuecku OyAeT
MPEIUIOKEHO PEJaKTUPOBAHUE/TIPOCMOTP TEPBOTO Mapamerpa (mapamerp
A). PabGora mnpubopa B peKHUME HACTPOWKH MPOTrPAMMHUPYEMBIX
IapaMeTpoB MpecTaBIceHa Ha puc. 3.4.

14



Pabounii pexum

JnutensHoe Haxarne |kHOmku «[TPOI'»

TTapamerp
noJMeHi0?

Bxox B MeHI0 HAcTPOMKH IIPOrpaMMHpPYEMBbIX IapaMeTpoB

U3 paboyero peXHMa OCYIIECTBIACTCA — JUTMTEIHHBIM
HaxaTHeM KHOnKH «[TPOI
Ilpp Bxoge B MEHIO HACTPOMKHM HPOrPaMMHUPYEMbIX

[apaMeTpPOB Pa3MBIKAIOTCs BCE pelie.

PenakTpoBanue MapameTpa OCYIIECTBIAETCS KHONKaMH
«BBCPX» u «BaeBoy. ,):lJ'lﬂ COXpaHCHMS 3HAYCHHA MapaMeTpa
M [EPEX0/ia K PeJaKTHPOBAHMIO CIIEAYIOUIEr0 HYKHO KPaTko
Haxatb «[TPOI'».

HCKOTOPHC TIapaMCTpbl CrPyNIMUPOBaHbl B MOAMCHIO. Ecmm
napameTp SIBJIIAACTCS TOJAMEHIO, TO Ha OCHOBHOM
HHJMKAaTOpe OTOOpaXkaercst cioBo «Suby». B atom ciydae
JUISL TOTO, 4TOOBI TIEPeiTH K PeIaKTHPOBAHHMIO MApaMeTpPOB
TMOAMCHKO HCOGXO}IVIMO Ha)XaTb KHOIKY ((BBCPX». Ilo
Haxatmio ke kHomku «[IPOI'»mpowmsoiiner mepexon
CJIE/YIOIEMY [POrpaMMUPYEMOMY [apaMeTpy OCHOBHOIO
MeHIo 6e3 BX0J1a B MO/IMEHIO.

Sub

22
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Puc. 3.4 PenaktupoBanue nporpaMMUPyEMbIX TapaMETPOB

PenakTupoBanue napaMeTpoB IIOJIMCHIO OCYIICCTBIACTCS
AHAJIOTHYHO  PENAKTHPOBAHHIO IAPaMETPOB  OCHOBHOIO
MEHIO, TOJIBKO HyMepanus IapaMeTpoB B [OJAMEHIO
magposas.. [o OKOHYAHHIO PEIAKTHPOBAHMS MAPaMETPOB
TIOIMCHIO IIPOM30HIET BO3BPAT B OCHOBHOE MCHIO.

Tocne  penakTMpOBaHMs —MOCIENHErO Mapamerpa Mo
HaxkaThio KHonku «ITPOI™ GyzneT mpeanoKeH BBIXOA W3
MEHIO HACTPOHKH MPOTrPaMMHPYEMbIX MapPaMeTPOB.

Haxarune xnomku «ITPOI» npuBOIMT K HEpexoly B
pabounii pesknuM, HaxkarHe 000 Jpyroil KHOIKH
BO3BPAIIACT MONMB30BATEN K PEIAKTHPOBAHHIO MEPBOrO
MPOrpaMMHPYEMOTO TapaMeTpa.

Tlocne BBIXOZA M3 MEHIO HACTPOHKH MPOrPAMMHUPYEMBIX
TapaMe€TpoOB MPOMCXOJMT BO3BpaT B pa60‘1”ﬁ PEKUM.
lepaBneHne pene BO306HOBH${CTCH.
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3.4 PepakTupoBaHMe yCTaBOK

o o e O
Ve A K K2
1
KHonKa «Biieo»
. 8 I
o o o
Ver. A K2

3HayeHue IPorpaMMHpPYeMOro
napamerpa «F» pasno 1.
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Kpatkoe HaxaThe
kuonku «[TPOI

Kparkoe HaxaTne
kuonku «[TPOI

O
Yer. A K K2

KpaTtkoe HaxaThe
kuonku «[TPOI

Yer A

Hasxatue kHOIKH
«BiieBo» wm «Bepx»

Kpatkoe Haxartue
kHonkH «[TPOI

Jins  BBOJAA YCTaBOK HEOOXOAMMO
cHauajga KiaBuiIei «BieBo»BeIpaTh
M3MEPSIeMYIO BEJIMYHUHY, Ul KOTOPOH
HY’KHO BBECTH yCTaBKH.

Jlnst BXOZIa B PEIKHM 3aJaHHsl YCTABOK
HY)XHO  KDaTKOBPEMEGHHO  HakKaTh
kHOmKy «ITPOI.

Ecimn TeKyLas oTobpakaemas
H3MepsieMas BeIMYMHA He NPHBA3a HH
K OJIHOMY u3 perne.
(TIporpaMMHpYeMBbIC TapamMeTphl  «u»,
«Iy», «F», «S», «P», «q» ,«c»), TO
YCTaBKM HE MOTYyT OBbITh 3amaHbl. B
3TOM Cjlydyae KpaTKOBPEMEHHO OyJner
MOKAa3aHa HA/IITHCh «NO».

Ecnu TeKyas orobpakaemas
u3Mepsiemas BCIIMYHUHA TIpUBsA3aHa
x0T OBl K OZHOMY U3  pele.
(IporpaMMUpyeMble [apaMeTpbl  «u»,
«I», «F», «S», «P», «q», «»), TO
cHavana 3amaércs ycraBka. [oput
CBETOIHOM «YCT.».

BBO).l YCTaBKu OCYLLECTBIACTCSA
Ki1aBuIamMu «Beepx»u «Biiesox.

Tlociie BBOAA YCTaBKH 110 HaXaTUIO

KHOIIKH «MPOlM»ocymecrBasercs
mepexoi K  BBOAYIENBTHL —[OpHT
CBETO/IMO/T ((A)),BBO}'[ 3HAYCHUSA

ocymiecTBIseTCs KapuiamMu «Beepx»
u «BreBo».

Haxarue kHonku «ITPOI'» mpuBoauT
K mepexomy B paboumii  pexuMm,
Hakathe MoOoH  apyroif  KHOTKM
BO3BpaLIaeT MOJIB30BATENs K
PEaKTHPOBAHHIO YCTABKH.

Puc. 3.5 PenaktupoBanue ycTaBok



3.5 PepaktupoBaHue napameTpoB uHTepdenca RS-485

UToOBl MOmacTe B MEHIO PENAaKTHPOBAHUS MapaMeTpoB HWHTepdeiica
RS-485, HeoOxonumMo BKIIIOYUTH NpuOOp ¢ HakaTod KHOMKOH «ITPOI.
PaboTa nmpubopa B pexxnuMe peakTHpOBaHUS TTapaMeTpoB untepderica RS-
485 mpencrasiena Ha puc. 3.6. CouCOK mapaMeTpoB U MX JONYCTHUMBIE

3HAUEHUS MPECTaBJICHBI B CIIeayomIei Tabmure 3.3.

Onwucanue untepgeiica RS-485 moxxHo HaiiTu B pasznene 7

Tabauya 3.3 Ilapamempor unmepgetica RS485

ITapamerp

3HaueHue

3HaYeHue Mo
YMOJIYAHUIO

1 |Homep ycrpolicTBa
B cetu RS-485

1..247

1

2 | CkopocTtb 00MeEHa

9600..921640 601
(«9.6»,
«14.4y,
«19.2»,
«38.4y,
«57.6»,

«115.2»,
«230.4»,
«460.8»,
«921.6»)

«9.6» - 9600 601

3 |YeTHOCTH

«PAr.0» - He mpoBepsieTCs
«PAr.1» - mo HeYeTHOMY
«PAr.2» - 10 4eTHOMY

«PAr.0»

4 |Yucio cron-ourt

«Stb.1» - 1 our
«Stb.2» - 2 Oura

«Stb.1» - 1 our

5 |Yucno OUT JaHHBIX

7,8
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Yer. A

]

]
=0
50

Brurouenne npudopa ¢
HaXKaTOH KHOMKOi «BBepx»

Ver. A

o
o
d=0
50

«Bneso»umm

«ITPOT'»

T
|
|
|
l
L]

l «ITPOT»

~out

(o) o O O
Ver. A K K2

Haxartue kHOnKH
«Baepx»

«ITPOT»

2203

[¢] [e]
Ver A

[¢]
K2

=0

IIpuGop BbixmoueH. Jlus Bxoga B MEHIO
HACTPOiKH mapameTpoB uHTepdeiica RS-485
HY)XHO BKITIOUHTB MPHOOP C HAXKATOH KHOMKO#
«ITPOI»

KpaTkoBpemeHHO — oTOGpaxcaeTcs
BEPCHsl MPOIIMBKH TTPHOOpa.

TeKymas

Ilpu Bxome B MEHIO HACTPOMKH IApaMeTPOB
unrepdeiica RS-485 pasmbikarorest Bce peie.
OTpaboTKH yCTaBOK HE NPOUCXOMIHT.

PejakTipoBaHie napamerpa OCyIIECTBIISETCs
kHomKamMu ~ «Bmepx» u  «Bnesoy». s
COXpaHCHMs 3HAYCHHS MapaMeTpa U nepexoja
K PEAAKTHPOBAHHIO CIeayromero HYXKHO
KkpaTko HaxaTb «[TPOI».

TTocne PeNaKTHPOBAHHS OCJIEHErO
rmapaMerpa I0 HaxkaTuio KHomku «IIPOI'»
6)"}101' TIPEUTOKEH BBIXO/I U3 MCHIO HaCTpOﬁKH
MPOrpaMMHUPYEMBIX TAPaMETPOB.

HaxaTtne KHOIKH «ITPOI'» mpHBOAMT K
nepexony B paboumii pexuM, HakaTHe JTH000i
JIpyroil KHOTKM BO3BPAlUAET MONb30BATENS K
PEeaKTHPOBAHHIO TIEPBOTO MapaMeTpa.

ITocne  BRIXOMA W3 MEHIO
TNpOrpaMMHUPYEMBIX napaMeTpoB
MEepeXONHUT B pabouHil pesKuM.
Haunnaercst orpaboTKa yCTaBOK.

HacTpOiKH1
npubop

Puc. 3.6 PenaktupoBanue napamerpoB untepdeiica RS-485
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3.6 [lporpammupyembie napameTpbl

Tabauya 3.4 Ilpoepammupyemvie napamempol

ITapamerp

3HayeHHUe

Koapdpumment
A | Tpanchopmanuu mo
KaHaITy HalPsHKEHUS

Jomnyckaercs MOJKITIOUEHHE KaHana
HaIpsKeHUS yepes COTJIACYIOIIU I
TpaHnchopmarop, B 3TOM cllyyae HEOOXOIUMO
yKa3zaTh B OTOM [apaMeTpe 3Ha4YeHHe
ko3 duureHTa TpaHCPOPMALUU BHEIIHETO
TpaHcopmaropa. ITo YMOTYaHHFO
HoJpa3ymMeBaeTcsi, 4To TpaHchopMaTop He
UCTIONB3YETCS W 3HAYSHHE AITOTO MapameTpa
paHo 1. Ilapamerp MOXeT NpPUHUMATH
3HaueHus ot 0.001 mo 9999.

IIpumep: HE00X0IMMO U3MEPUTh
Hanpsbkeaue  600B, HO mpubop wu3Mepser
HaIpsHKCHUE 10 500B. Jomyctum

MCITOJIB3YETCS TTOHMKAIOIIUI TpaHCHOpMaTop
600/100. Torna 3HaueHue napamerpa A OyneT
paBHO 6.

Koaddumment
b | Tpanchopmaliuu no
KaHally TOKa

JomyckaeTcss MOAKIIOYEHHWE KaHalda ToOKa
yepe3  TOKOBbIM  TpaHcdopmatop.  ITO
MO3BOJIAET pPAcCIIMPUTh pabouuil auanazoH
npubopa. B a3ToM ciydae HE0OXOIUMO
yKazaTb B O3TOM [apaMeTpe 3HaueHue
ko3 duurenTa TpaHCPOPMALUU BHEIIHETO
TOKOBOro TpaHcpopmaropa. Ilo ymomdanuro
HoJpa3yMeBaeTcsi, 4YTo TpaHchopMaTop He
UCIOJIB3YEeTCSl U 3HAYEHHE STOro HapaMmerpa
paHo 1. [Ilapamerp MOXeT NpPUHUMATH
3Hayenus ot 0.001 o 9999.

IIpumep: mycTb HYXHO M3MEPSATh TOK J0
50A. Ucnonp3yem TOKOBBIN
Tpancopmaropom ¢ TOokoM B S0A Ha
NEPBUYHON OOMOTKM U 5A Ha BTOPUYHOM.
Torna 3nHaueHue napamerpa b Oyner paBHO
10.
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Jloruka paGoThI
penel

Jloruka paGoTsl
pene2

IIpsimas noruka

Pene cpabateiBaeT, ecim  Tekyuiee
3HAQUEHUE PETYJIHPYEeMOH  BEIMYHMHBI
omyctuinoch Hmke dyeM (YcraBka-A), a
BBIKJIIOYAETCS, €CIHM  peryaupyemas
BeIMYMHA  BBIpOCTAa  JI0  3HAUCHHUS
(YcraBkat+ A). Ecnmu A=0, To aBapusi o
HOHIKEHUIO.

¥oT+A
YT
Ly

Fene

Bpemna

Oo0paTHas Joruka

Pene cpabateiBaeT, ecim  Tekyuiee
3HAQYEHUE PETYJIHPYEeMOH  BEIMUYHUHBI
BbIpoCa0 10 3HaueHus (YcraBkatA), a
BBIKJIIOYAETCS, €CIM  peryaupyemas
BeIMYMHA OMYCTHJIACh 1O 3HAYCHHS
(YcraBka- A). Ecniu A=0, To aBapus mo
HPEBBIIICHUIO.
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B 30He («OKHOY»)

Pene cpabarbiBaer, eciim  TeKyImiee
3Ha4YeHHe HaOII0JaeMOl BEITUYHHBI HE
BBIXOJIUT 332  paMKd  JHUara3oHa
(YcraBka-A) .. (YcraBkat A).

f
TN N

yoT-a

Fene -

B a

Bue 30HBI («<KOpHIOP»)

Pene cpabaTbiBaeT, ecnu  Tekyliee
3HaYeHHe  HaOJI0aeMOil  BEJTMYMHBI
HAaXOAWTCS 3a paMKaMH JHana3oHa
(YcraBka-A) .. (YcraBkat A).

[}
YoT+a F o j

S NN

FPene

21




HOIIMCHIO apaMCTpoOB CBA3AHHBIX C UBMCPACMBIM HAIIPSIKCHUCM

1

[IpuBs3ka
paboThI pere K
n3MeEpSIeMOn
BEJIMYUHE

Jns xaxnoll wu3MepseMOoill BEJWYWHBI,
MOJKHO 33/1aTh TO pelie, KoTopoe Oyzer
cpabaTeiBaTh B 3aBUCUMOCTH  OT
3HAUEHUs HTOW BeIUYMHBL. Tak Kak K
OJIHOMY peJieé MOYHO HPOrpPaMMHO
IIPUBA3aTh  HECKOJIBKO  HM3MEPSEMBIX
BEJIMYMH, pene Oyner cpabaThiBaTh IO
¢ynkumn WIIM, T10 ecth mpHu
BBINIOJTHEHUH XOTA OBl OJHOTO W3
3a/IaHHBIX YCIOBUSL.

Cwm. mpumep B 1. 4

He ucnoab3yercst

B orom ciywae 3HadeHue  3TOU
BEJIMYMHBI HAa paboTy pene He BIUSET U
pEeryJaupoBaHUe IO JTOM BEIMYUHE HE
IIPOU3BOJUTCS. PenaktupoBanue
YCTaBOK HEJOCTYIIHO, BMECTO 3TOrO
KPaTKOBPEMEHHO TMOSBISETCS HAIIUCh
«NO» HA OCHOBHOM HHIMKATOPE.

Penel

Penel Oyner BKJIFOYATHCSI B
3aBUCUMOCTH OT 3HA4YeHHWH JaHHOU
U3MepsIeMOi BETHUYMHBL. YcraBka U A
3a/1al0TCSl KPAaTKUM HA)KaTUEM KHOMKHU
«IIPOI'» B paboyem pexume MpH Mmokase

TEKYLIETro 3HAYCHHUS JTaHHOH
M3MEPSEMON BEIIMYNHBI.
Jloruka pene 3a1aercs

IporpaMmMupyeMbiM  napamerpoMm  d
(omHa A7 BCeX BEIMYUH, MPUBSI3aHHBIX
K penel).

22




Pesne2

Pene2 Oyner BKJIFOYaThCS B
3aBUCHMOCTH OT 3HAUeHWH JTaHHOM
U3MepsieMOl BeJIMYMHBL. YcTaBka u A
3a1al0TCSl KPAaTKUM HA)KaTHEM KHOIKHU
«ITPOI'» B paboueM pexumMe Npu MoKase

TEKYILETO 3HAYCHUSA JTaHHOMU
U3MEPSIEMON BEIIMUMHBI.
Jloruka pene 3aJaeTcs

nporpaMMupyeMbiM — mapamerpoM  E
(omHa 1yt BCEX BEJIMYMH, MPHUBS3aHHBIX
K pene2).

Penel u Pese2

Penel u Pene2 Oynyr BKiIIOYAThCA B
3aBUCUMOCTH OT 3HAuUCHHUsA JaHHOU
U3MEpSEMOil BeNUYUHBL. YcTaBka u A
3a/1al0TCSl KPAaTKUM HA)KAaTUEM KHOTKHU
«ITPOI'» B paboueM pexxuMe TpH MOKa3e
TEKYLLETO 3HAYCHUSA JTaHHOU
U3MepseMold BeIW4yuHbl. JlIs KaxkzIoro
pelie MOXeT OBITh BEIOpaHa CBOS JIOTHKA
paboThL. OHa 3aaercs
porpaMMupyeMbIMu  mapamerpamu  d
mns Penel uw E nna Pene2 (omna muis
BCEX BEJINYMH).

Buumanue. IIpu npusszke uzmepsaemoit
BEJIMYMHBI K JBYM peie  3amaércs
TOJIBKO OJIHA YCTaBKa, JaXe B cllydae
Korjma Jiornka cpabateiBanms Penel u
Pene2 paznas.
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3amnmnceiBaTh
JIU 3HAYEHUS

Her
Jlannas u3mepsiemasi BeJIMunHa He OyeT

U3MEpPSIeMOU 3alMCBIBATH B APXUB IIPU PETUCTPALUU.
BEJINYUHBI IIpU
perucTpanuu
Ha
IIpn perucrpanu M3MEHEHHs ITaHHOU
MU3MEPSEMON BEJIMYUHBI COXPAHAIOTCS B
apXUB.
Omnpenenser
. Hert
3HaueHUe H3MEpSAEMOM BEIMYMHBI HE
usMepsiemas
BIIMAET HA 3allyCK WIA OCTAaHOBKY
BEJINYMHA
CTOBIHE npoiiecca peructpauuu. [Tapamerps 4, 5
Y 1 6 TaHHOTO MOJAMEHIO UTHOPUPYIOTCSI.
3amyckKa
perucrpanuu

Ja

3HaueHue  U3MEepSeMON  BEJIMYMHBI
ydacTByeT B (OpMHpPOBAHHM YCIOBUS
Hayaja M OCTAHOBKM  IIpoliecca
peructpauuu. Ilapametper 4, 5 u 6
3aJa10T 3TO YCJIOBHE.

Kaxxgas m3mepsiemasi BeIMYMHA MOKET
3aJaBaTh CBOE YCIOBHME JJIs  3allycKa
peructpauuu. Eciu xotst O6b1 onHO U3
9TUX  YCJIOBHUH  BBINOJHAETCSA, TO
HAUYMHAETCSl MPOIECC 3alKiCHU JaHHBIX B
apXuB. OcTaHoBka perucrpanuu
MIPOUCXONT, KOT/Ia HU OJIHO U3 YCIIOBHI
HE BBINOJIHSETCS.

Cwm. mpumep B II. 5
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Jloruka
YCIIOBHS
3amycka
perucTpanuu

Jloruka yCJOBHUS 3allycKa PEruCTpaniu
aHaJOTMYHA JIOTHKE CpabaThIBaHUS pelie
(cM. mporpamMmupyembie napaMeTpbl d u
E). 3unauenms VYcraskm u A
UCTIONIb3yeMble  JUIS  OINPEACISIOIIHIE
yCJIOBHUE 3amycka perucTpaIu
3a/1al0TCsI COOTBETCTBEHHO
napaMmeTpamu S5 U 6 TaHHOTO MOIMEHIO.

IIpsimas noruka

Perucrpanus HayuHaeTcs, eciu
TeKylIlee 3HaYEHUE n3MepseMoi
BEJIMYMHBI  ONYCTWIOCh HIDKE YeM
(YcraBka-A), a mnpekpamaercs, eciu
u3MepseMas BeJIWYMHA BBIpOCia 10
3HaueHus (YcraBkat A).

OoOpaTHas Joruka

Perucrpanus HAa4YMHAETCH, eciu
TEKyllee  3HAYEHHE  PErylupyeMon
BEJIMYMHBI  BBIPOCIO /10  3HAYEHUS
(YcraBkatA), a mpekpamiaercs, eciu
perynupyemMas BeJIMYMHA OIyCTUJIACh 10
3naueHus (YcraBka- A).

B 30He («0KHO»)

Perucrpanus HAYUHACTCS, eciu
TEKyIlIee 3HAUCHHE HU3MEPSIeMOi
BEJIMYMHBI TIOMAA€T B PAMKH JHAIa30Ha
(YcraBka-A) .. (Ycraskat+ A). Ilpwm
BBIXOJIC u3 3TOTO Jarna3oHa
perucTpaIys mpeKpanaeTcs.

BHe 30HbBI («<KOpHIOP»)

Perucrpanus HAa4YMHACTCH, ecinu
TEKyIlee 3Ha4YCHHE U3MepsaeMon
BEJINYUHBI BBIXOJUT 3a paMKaMH

nuanasona  (YcraBka-A) .. (YcraBkat
A). Tlpu Bo3BpalieHud OOpaTHO B
JIara3oH PErucTpaIys MpeKpaniaercs.
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5 |VYcraBka mig
YCIIOBHS
3amycka
perucTpanuu

3HayeHWe  YCTaBKM  JUISI  YCIIOBHUSI
3aIrycKa peTUCTpalum. Moxer
npuHumath 3HadeHus ot 0.001 mo
9999000.

6 | enpTa mys

3uayenne Jenbter (A) mams  ycrmoBwus

ycioBus 3arycka perucTpanmi. Moxer
3alrycka npuHuMate 3HadeHusa ot 0.001 mo
peruCTpaniu 9999000.

ITonmento

1apamMeTpoB

CBA3aHHBIX C

I |u3MepsemMbIM TOKOM,
o [TapameTpsl  MOAMEHIO  AHAJIOTHYHBI
F |gacroroi,
S | moaHoi rapaMeTpaM MOJMEHIO JUISl HAIIPSKEHUS
, s
. CM. IIporpaMMHpyemblid mapametp «Ux»
P |axTuBHOM, ( porp py pametp )
( |pEcaKTUBHOU
MOIITHOCTSIMHU B
¢ |KocuHycoM (u
h |I[ToameHto mapameTpoB aHAIOTOBOIO BbIxoa 1

1 [Ipeobpazyem |u,lF,S,P,q,c
as BenmnmuuHa | [Ipubop mo3BoIIsET OCYIIECTBIATh
TUTST npeoOpa3zoBaHue 000 U3 U3MEPSIEMBIX
AHAJIOTOBOTO | BEJIMYWH B CTAHJAPTHBIN aHAJIOTOBBIN
BbIXOJA | BBIXOJAHOM cuHal. B 3TOM mapameTtpe
BBIOMpAETCs Kakasi UMEHHO U3MepsieMast
BeJMYMHA OyJeT MpeoOpa3oBaHa B TOKOBBII
CUTHAJ TIEpBOTO KaHala
2 Tun B ciy4ae HCIIOJIb30BAHUS
aHAJIOTOBOTO YHHUBEPCAJIHbHOTO aHAJIOrOBOTO BBIXOJIA
BBIXOMA 1 MOSIBIISIETCS.  BO3MOXXHOCTH ~ BBIOMpATh

THIT CTaHJapTHOTO BBIXOTHOTO
aHaJI0r0BOI0 CUTHAaJA. IIpn
WCIIOJIb30BAaHUM  OOBIYHOTO  MOMYJIS
BBIXOJHOM cHTHAlI TOJIbKO 4-20MA u
JIAHHBIN TTapaMeTp HEJTOCTYIIEH.
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1 |BrixatoueHo
2 4-20mMA
3 |0-5MA
4 |0-20mA
5 [0-10B
6 0-1B
3 Hwxnsisa
rpaHuIia
MacITabupoB
aHUs s
aHAJIOTOBOTO
BEIXOMa 1
Ot 0.001 10 9999000
4 Bepxuss
rpaHuIa
MacImTabupoB
aHUs s
aHAJIOTOBOTO
BEIXOMa 1
[Toamento [TapameTpsl MOIMEHIO aHAJTOTUYIHBI
napaMeTpoB napaMeTrpaM TMOJAMEHIO Ui aHaJIOTOBOTO
aHaJIO0rOBOTO BbIXoa 1 (CM. mporpaMMHUpyeMBbIi apaMeTp
BBIXOZA 2 «hy)

[ToagMeHto mapaMeTpoB 4acoB

1

Tekymuii rox

Texymwmit rog (2000-2099)

2

Tekyias nata

Texymuin wMecan u  yucno. Popmar
npencrasienus 1J[.MM (/[lens.Mecsin).
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Tekymiee BpeMmsi 3amaercs B ¢opmare
YY.MM.CC (uackl, MUHYTBI, CEKYH/IbI).
[Ipu BBOJE dYacoB W MHUHYT BpeMs
otoOpaxaercs B popmare «UU.MM», a

Texymee opu BBOJE CeKyHA — B (dopmaTte
BpeMs «MM.CCy». IlepexmroueHue  MeEXIy
BBOJOM 4YacoB, MHHYT H CEKyH]
OCYIIIECTBIISIETCS C IOMOUIbIO KHOIKH
«BneBo», a BBOX 3HaueHUSI — C
IIOMOIIBIO KHONIKK «BBepx».
Ocy1ecTBIsTH Het

JM NIepexo Ha
JIETHEE BpEMsL.

[lepexon Ha neTHee/3UMHEE BpeMsl HE
MPOU3BOJUTCH.

Jla

byner aBromaTtuuecku MPOU3BOIUTHCS
nepexoJ Ha JIeTHEe/3UMHEe BpeMsl.
[lepexon ocymiecTBisieTcsi B HOYb C
cy00OTBI Ha BOCKpPECEHBE B TOCJETHHE
BBIXOJIHBIE JTHU OKTSOps (Ha yac Hazaj
Ha3aj) u anpesis (Ha yac Brepén).

Cyrounas
MOTIpaBKa IS
9acoB

B cnydae xorga Bpems B yacax yberaet
WIM OTCTaeT, MOXHO KOMIICHCHPOBATh
3TO C TOMOIIBIO MOMPABKHU, KOTOpas
OyZeT BHOCUTHCS BO BpeMsl B Hacax pas
B CyTKM. OJTa TomnpaBKa 3aqaéTcsi B
COTBIX JONISIX CEKYHIbl U  MOXKET
IPUHUMATh 3HaueHus ot -999 no 1000.
Hanpumep: Ilycte Bpems B yacax 3a
CyTKM OTCTaéT Ha 1 CcekyH1y, TO
nornpaBka coctaBuUT 100 coThIX moseit
cexyHbl. Eciu sxe Bpems Oyzer yoerarsb
Briepén Ha 1 cekyHay 3a CYTKH, TO
nonpaBka Oyaer -100 coTbix mosei
CEKYH/JIBI.
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HurepBan 3anucu
JAHHBIX IIPU

DHeproHe3aBUCcUMasi MaMsTh MO3BOJISET
XpaHuTh OoJieeé MWUIMOHA 3HAuYCHUH.
[lepuon 3amucu MaHHBIX H  YHUCIO
3alUChIBAEMBIX M3MEPSEMbIX BEIHYUH
BITUSIIOT Ha MPOJIOJKUTENEHOCTh
mporecca.

Hamnpumep, npu 3amnucu oJHOTO KaHala
U niepuojie 3anucu B 10 MUHYT. ApxuBa
XBAaTUT Ha COXPAaHEHHE JaHHBIX B
teuenuun 20 net. Ilpu 3ammcu ke Bcex
ceMu KaHalioB ¢ uHTepBajioM B 100 mc
apxuB 3aIlOJIHUTCS yXke uepe3 4 yaca.

perucrpanuu 1 — 100 mc
2 —200 mc
3 — 500 mc
4—1c
5—2c¢
6—5¢c
7—10c¢
8—30c¢
9 — 1 mMun
10 — 5 mun
11 — 10 mun
Her
B sTtom ciaydae npu  MOJHOM
3aM0JIHCHU U HSHEPrOHE3aBUCUMOI
namMsATH  JaJbHEHINass  perucTparus
HEBO3MOYKHA. Bpewms paboTsI
perucTpanuu B 3TOM pexume
Huknnyeckuit OTIPE/ICNIIETCS YHUCIIOM 3alHChIBAEMBIX

PEXUM pETUCTpalun

HU3MEPSEMBIX BEIIMYMH (CM. Tlapamerp 2
moamento U, I, F, S, P, q, ¢) u
WHTEPBAJIOM 3allCH JaHHBIX B apXHB
(cm. mapametrp n). i BO30OHOBJICHHUS
PETHUCTpAIlMKA  TIOJIB30BATENh  JOJDKEH
BPYYHYIO  OYHCTUTH  apxuB  (CM.
rapamerp r).
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Ja

IIpn pexume LHUKJINYECKON
pETUCTpPAllUd B  CIydyae 3alOJIHEHUs
HHEPrOHE3aBUCHUMON NaMSATH 3aluch B
apXxuB HIPOJOJIKUTCS c
MOCIe0BATEIbHBIM BBITECHEHHUEM
HanOosiee CTaphlX JaHHBIX. Bpewms
paboThl peructparopa MNpu 3STOM HE
OTpaHHYEHO.

OuncTtka apxuBa

B ciydae mosiHOTO 3amoJIHEHUS apxuBa
OpU  BBIKIIOYEHHOM  IIMKIMYECKOMN
perucTpalMd  HEoOXOIUMO OYHUCTUTh
apxuB. B 3TOM ciy4ae crtapele HdaHHBIE
OyayT 6e3BO3BpPaTHO yJaJIeHbl!

Ecin naxare kHonky «IIPOI'» mnpu
oToOpa’kaeMOM Ha OCHOBHOM JHCILIEe
HAJIUCH «NO», MPOU30MIET Mepexon K
CIeyIoUeMy MapaMeTpy 0e3 OYUCTKH
apxuBa.

Jna  3amycka  OYMCTKM — apxuBa
HE00X0MMO BbIOpATh 3HaYCHHE
napamerpa «YES» ¢ momMomplo KHONKH
«BBepx» u Haxarb KHONKY <«IIPOI.
[Toce yero Ha OCHOBHOM HWHAMKAaTOpPE

Oyner 0TOOpaXXaThCst MIPOLICHT
BBITIOJTHEHHON OYHCTKH apxuBa. CIoBO
«donE» (BBITIOJTHEHO)
MPOCUTHATU3UPYET O  BBIMIOJIHEHUU
onepaunuu. Janee  aBTOMaTUYECKH
pou30iIeT nepexo. K
pelaKTUPOBAHHIO CJICYIOIIETO
napaMmerpa.

Pexum
OTOOpaXKCHHUS

Huknnueckuit pexnm. Ha naankarope
MOOYEPEHO OTOOPIKAIOTCSA 3HAYCHUS
BCEX U3MEPSIEMBIX BEJIMYMH:!
HaIpsOKEHUE, TOK, 4acTOTa, MOLIHOCTH,
kocuHyc  ¢u. Kaxnmprii  mapamerp
oToOpaxaercst 7 CeKyH]I.
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CraTtnyeckun peXKUM. Bcerna
OTOOpaXXeTCsl MapaMeTp, BBIOPAHHBIN
noJsib30BaresieM. BeiOop 3amomMuHaeTcCs
B HHEPrOHE3aBUCUMOM NMaMsITH Mpuodopa.

[Taponb

Jlnst orpaHuYeHHs BXOJAa B PEXKUM
IPOrpPaMMHUPOBAHUS MO>KHO
aKTHUBM3MPOBATh  (PYHKLHUIO  IapOJIsl.
[Tocne akTuBHM3amuu STOW (PYHKIUH, B

ciydae 3armpoca napois, €ro
HeoOXxoauMo  OymeT BBECTH  IIOCTe
KPaTKOBPEMEHHO MOSIBJISATOIIEHCS

HaaIIuCcHu «PASS». [Ipu BBOJIE
HEBEPHOTO TMapojs TOSBUTCS HAJMUCHh
«Erm» u mpubop BepHETCS B paboumit
peXuM paboThI.

Hem — orpaHuyeHue npas J0CTyNa
OTCYTCTBYeT.

Ha nacmpotiky - njis BXoga B pexuM
MIpOrpaMMHUpPOBaHUS norpedyeTcs
BBECTH TMapoJib, HO YCTaBKH H3MEHSTH
MoxkHO 6e3 maposs. [TAPOJIb — 1812.

Ha 6cé — nnsa BXxoma B peXHUM
nporpaMMHupOBaHUs NI PEXKUM
3aJaHusl YCTaBOK MOTpeOyeTcsl BBECTH
napoib. [IAPOJIb — 1812.
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4. Pabora pene

[Tpubop HempepbIBHO H3MEpSET CeMb BEIMYUH (HAmpsDKEHUE, TOK,
YacTOTY, MOJHYIO, aKTUBHYIO U PEAKTUBHYIO MOIIHOCTH M KOCUHYC ¢u),
HO OH HMMeeT Bcero jaBa pene. [loaTomy Kaxxaomy pelie JOMyCKaeTcs
CTaBUTh B COOTBETCTBHE (MPUBS3BIBATH) HECKOJIBKO U3MEPSEMBIX BEJIMUHH
U COOTBETCTBEHHO HECKOJBKO YCTaBOK W JeNbT. Pene cpabaThiBaeT 1O
bynakuun UJIN, TO ecTh eciu XOTs ObI IO OJTHOM M3 U3MEPSEMbIX BEITHYUH
pelie JOHKHO cpaboTaTh — OHO cpadaThiBaeT. ITO MO3BOJIAET 337aBaTh
OTHOCHUTEIILHO CIIO’KHBIE YCIIOBUS CpabaThIBaHUSI.

Ilpumep: myckaii Penel Oyner aBapuifHBIM pelie, KOTOpoe cpabaThiBaeT
IPU BBIXOJE H3MEPSAEMOr0 HANpsIKEHUS 3a JOIMYCTUMBIM JHana3oH
(manpsokeane — 220+30B, wacrora cetm 50%2[m), a Pene2 Oyner
BKJIIOYATBCS TNPH MPEBBILIEHUH NOTPEOIIEMBIM TOKOM OIpEAEICHHOM
BEJIMYMHBI (JIONYCTUMBIM TOK He JoJbKeH mpesbliaTh 1A). Hactpoum
npuOOp Ha 331aHHYIO JIOTHKY PaOOTHI.

[Tocne BriroyeHus npubopa, 3axoauM B pexuM «Hactpoiiku npubdopay
JUIMTEIbHBIM HaxaTtueM KHomku «[IPOI» u 3agaem mapamerpbl JOTHMKU
cpabarbiBanus pene. Jloruka Penel (mapamerp d) HacTpauBaercst Ha
3HaueHue «BHe 30HBI/4, a noruka Pene2 (mapamerp E) — Ha 3HaueHue
«O6patHas»/2. Tenepb CBsKeM H3MepsieMble BelIMYMHBI ¢ pere. Penel
JIOJDKHO OBITH CBSI3aHO C HAIPSKEHUEM W 4acTOTOH, a Peme2 — TombpKko ¢
TOKOM, II03TOMY 3HAd€Hue IporpaMMmupyemMoro napamerpa U paBHO
«Penel»/2, napamerpa F - «Penel»/2, a napamerpa I - «Pene2»/3.

[Tocne BbIXOJa M3 pexUMa HACTPOMKU Ipubopa, 3aJaauM YCTaBKU U
JIeNbThl JIsl TaHHBIX M3MepseMbix BenuuuH. Haxxumaem «BneBo» a0 tex
1op ToKa Nnpudop He OyAeT MoKa3bIBaTh TEKYIEEe 3HAUCHUE HAMPSKEHHUS.
KpatkoBpemennoe Haxxatue kHonku «I[IPOI mepeBener nmpubop B pexum
3ajaHusl YcraBok (roput cBeronuon «Ycr»). Beomum 220. Ilocne
Haxkatus «[TPOI'» mepeiizeM K 3amaHuio IenbThl (TOpUT cBetoamon A).
Beomum 30. Ilocne naxkatms «ITPOI» npubGop BepuéTcs B paboumit
peXUM. 3aJaauM YCTaBKy M JeNbTy A 4acToThl. HakuMaeM KHONKY
BJIEBO JIO T€X IOp MOKa He OyJIeT 0TOOpa)kaThCsl TEKyIllas 4acToTa CeTH, O
yéM OyIeT CBHIETENbCTBOBAaTH CHUMBOJN «F» Ha JONOIHHUTENBHOM
unaukarope. KpatkoBpemenHbiM HaxaTtuem kHonku «[TPOI» nepeiineM k
3aJJaHUI0 YCTaBKM M JENIbThl JUId 4acTOThl. l'oput cBeTogmon «Ycr».
3agaeM yctaBky B 50I'm. Haxumaem kHomky «IIPOI» m mepexomum k
3ajaHuio JenbThl. BBoauMm 21, IloaTBepaxaaeM BBOJ Ha)KaTHEM KHOIIKH
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«[TPOI'». Tlocne storo momamaem oOpaTHO B pabouuii pexum. [lamee
aHAJIOTUYHBIM 00pa3oM 3amaauM ycTaBky (1) u nenwsty (0.05) ams Toxka.

[Tocne Takoi Hactpoitku Penel Oyner cpabaThiBaTh, €ClIM BBIWIET 3a
npeznensl 6o Hanpsbkenne 220+30B, mu6o yacrota 50+2I'1. Pene2 xe
OyzneT cpabaThIBaTh TOJIBKO HA MPEBHIIIICHUE TOKOM BeMUUHBI B 1.05A.

Tabnuya 4.1 3nauenus npozpammupyemvix HApamMempos

IMapamertp

3Hauenue

«d»

4

«E»

ITonmento «u»

Tlomgmento «F»

TTonmento «I»

Tabauya 4.2 3uauenus ycmasox

2
2
2
2

HN3mepsiemas BeTu4MHA

YcraBka

HeabTa

Hanpsbxenne «u»

220

30

Tox «I»

1

0.05

Yacrora «F»

50

TTonHass MOIIHOCTH «S)»

HCT

HCT

AKXKTHBHAsI MOILHOCTH «P»

HCT

HCT

PeakTuBHas MOIIHOCTH « P

HCT

HCT

COS @ «C»

HCT

HECT
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5. Pa6ora peructparopa

[TpubGop MO3BONSIET BECTU PETUCTPALUIO H3MEPSIEMBIX 3HAUCHUU B
SHEPrOHE3aBUCUMYIO maMATh. [IpoBenéM HACTPOWKY perucTpalnuu B
npubope 1 crienyroomeld KoHdurypauuu. HeoOxomumMo 3amuchiBaTh
KaHaJbl TOKa, HAMPSDKEHUS W 4acTOTHI IPU CHIDKEHUU HANPSDKEHUS HUKE
200 B wnum npu npesbimieHuu nonHor moirHocTd 2000 BA. 3anuceiBath
HE0OX0oAMMO H3MepeHHbIe BenudyuHbl Kaxasie 500 mc. Camble crapbie
JIAHHBIE TIEPETHUCHIBATH HEJIb3SI.

B Ttabnune npencTaBieHbl MPOTpaMMUpPYEMbIE MapaMeTphbl, KOTOpHIE
HE0OXOAMMO 3a/1aTh, YTOOBI 00ECTIEUNTh 3aIaHHYI0 padoTy MpudOpa.

Tabnuya 5.1 Heobxooumvie npoepammupyemvie napamempul

ITapamerp 3HayeHne

onmenro U 2 1

3 1

4 1

5 200

6 1
TTonmento I 2 1
[Hoamento F 2 1
[Tonmenro S 3 1

4 2

5 2000

6 10
n 3
0 1

Tak kak CTapbIC MNAHHBIC TCPCHHCHIBATL HEJIB35, TO LII/IKJII/I‘-IGCKI/II\/'I
peXKUM  perucTparuu  OTKIoueH (mapamerp o). CremoBaTelbHO
peructpanus OyneT HEeBO3MOXKHA MOCIIE 3aTOJTHEHHsI YHEPTOHE3aBUCUMOM
namsITH, B KOTOPOU XpaHHUTCS apXuB. PaccunTaeM BpeMsi perucTpaiiu, Ha
KOTOPOC XBATUT aMsTH.

N

sanoan pee.
N Kanauos b

MAKC. uU3m. . T

t
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rie
! sunosn - BPEMS PETHCTPAIIUHU, 32 KOTOPOE apXHUB OYIET 3aIl0THEH;

N uccusn. - MaKCHUMQJIbHOE YHCIO W3MEPEHHWH, KOTOPOE MOXKET
XpaHHUTBCS B MaMATH NV . ., = 1000000

N inaroe - GHCIIO 3aMMCHIBAEMBIX KQHAIOB (M3MEPSAEMBIX BEJIMUKH);
T . - NepHoJ 3aIKcy KaHAJIOB B IAMSITh.

B nansom cinyyae N ,00.=3 , T ,,.=0.5cex

N
t’ — MAKC. U3M. . T ) — 1000000
3anoJiH N pee. 3

KaHaiuos

-0.5=46uac

Buumanue. MunumaneHas amHa Toma coctaBisger 30 cekyHa. ITo
3HAYMT, YTO €CJIU HACTYIUIJIO YCIIOBHE Havajla PErUCTPAIldU U MOCIIE ITOrO
HpaKTI/I‘ICCKI/I cpa3y BBITTOJIHUJIOCH YCJ'IOBI/Ie OCTAaHOBKHA peFHCTpaIlHI/I, TO
peructpanus Oyaer npoaonkathes emé B TedeHHMH 30 cekyHa. ITo
CIEIaHO JJIsg TOro, YTOObI H30eXKaTh CO3JaHUS OOJBIIOTO YKCIIA
HEOOJIBIIUX TOMOB B apXHBE.
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6. Cxema nogknroyeHus

Co0J1r01eHMe TOJSIPHOCTH BKJIIOYEHMS SIBJsIETCS 00513aTeJIbHbIM
YCJIOBHEM TMPABWIBHOIO (GYyHKUMOHMPOBAHUSA NpUdOpa M camMMXx

JATYUKOB

,.,(;;:); ~25|l:1/|0A ~250B/10A ° °
R I7C
1]2]3]4]5]6[7]8] [10] [12] [14

Harpyska EJ

Cetpb

IIpsamoe Brmouenne U<SS500B, ISSA

~250B/10A ~250B/10A

Harpyska

Bkutouenue ¢ TpanchopmaTopamu
TOKa U HAITIPAXKCHUA

~250B/10A
K1

Cern ~250B/10A
~220B

11 N

1[2[3]4]5]6/7]8] [10] [12]

14

CeTth

> A
Harpy3ka

Brurouenue ¢ TpaHc(hopMaToOpoOM TO
(U<500B)

>—
Ka

~250B/10A
K1

Cern ~250B/10A
~220B

1t N

1[2[3]4]5]6/7]8] [10] [12]

1

-~

[

Harpyska

Bxitouenue ¢ TpaachopMaTopoM
HanpsokeHus (IS5A)

RS 11420 21420
- 24V - 24V

EREEE

15]16]17]18/19]20

g
B

Rs485
24B

Rn
Ri

Cetb
®_

Cxema MoJKIII0YEeHHsI TOKOBBIX
BBIXOZIOB M MHTepdeiica RS-485

Puc. 6.1 Cxembl nogkitroueHus npudopa moauduxarmu P94
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50T ~250B/10A ~250B/10A
~85-245B P1 P2

TN MY

12]3]4]5/6]7][8] [10] [12] 14

Cetp

Ipsimoe Brmouerne U<500B, I<5A

Harpy3zka

50Tm  ~250B/10A ~250B/10A

~85-245B P1 P2

11 M7l

1/2]3]4/5[6][7]8] (10 [12] [14

]

A

Cetp

Bxurouenue ¢ TpaHchopmaTopom
TOKa U HAIIPSKCHUS

Harpyska

S0l'm ~250B/10A
~85-245B P1 P2

T MM

~250B/10A

1/2/3]4/5]6]7]8] [10] [12] [14

Cets

I

Harpyszxa

Bximouenue ¢ Tpancpopmaropom Toka (U<500B)

S0l ~250B/10A  ~230B/10A ° e
~85-245B P1 P2
ey 910
1[2]3[4/5/6[7][8] [10] [12] [14
[W\
Certp

Bxurouenue ¢ TpaHchopmaTopom
Hanpsokenus (I<SA)

RS485 ANl DA

S+ -+ -

ttrreee

15[16]17 18] 19]20[ 21

c c
o [4
A B &

RS485

CxeMa NOJKITIOICHUS AHATIOTOBBIX
BBIXONIOB U HHTepdeiica RS-485

Harpyska

Puc. 6.2 Cxemb! mogkroueHus npudopa moaudukarmu W100
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RS485

RH
RH

RH

112] 4] |e6]7][8]9]10[11]12
ra—

+ -(C B A
0 nAI1 TAI2 RS485
~5-500B
~0-5A
~15-120I'

K1 ~250B/10A K2 ~250B/10A 50Ty
~;5—245:
13[14]15]16|17|18] 1| 0| 1] 23|24

Puc. 6.3 Cxema noaxitoueHus npubopa
moupukarmu D4



7. UndpoBon nHtepdenc RS-485

[Mudpooii uaTepdeiic RS-485 obecrmeunBaeT coeauHeHue mpubopa
(w1 cetr IpUOOPOB B KOMUECTBE 10 247 MTYK) ¢ ynpasistonieit O9BM.
Ouznueckn, wuHTepdeiric RS-485 sBmserca auddepeHnnanbHbIM,

06€CHGLII/IB8.€T MHOTI'OTOYCYHBIC COCAMHCHUSA W MO3BOJIACT HEpCaaBaThb U
MIPUHUMATh JaHHBIE B 000MX HarmpaBieHusx (cMm. puc.7.1).

Bumas napa

Rt

B B B B

Puc. 7.1 Ctpyxrypa cetn RS-485

Certp, mocTpoeHHas Ha 0aze uHTepdeiica RS-485, npencrasnser coboit
IIPUEMONIEPENATYNKH, COECAUHEHHbIE IPHU IMOMOIIM BHUTOM Hapbl - JABYX
CKpY4YEHHBIX NpoBOJI0B. B ocHoBe mHTepdeiica RS-485 nexut npunmmn
muddepeHnmanbHoil  nepegaun  curHaiga. CyTh ero 3akilo4yaercss B
nepesaye OJHOr0 CHUTHalla Mo JABYM IpoBojam. llpuyem mno oaHomy
npoBoay (YCIOBHO A) HWAET OpPUTMHAIBHBIA CHUTHAJ, a MO JApYromy
(ycnoBHo B) - ero naBepcHas konus (OynbTe BHUMATENbHBI U COOMIOAANTE
HOJSIPHOCTH NojKIoueHus!). Takum oOpazom, Mexay AByMsI IPOBOJAMH
BUTOM Tapbl BCErJa €CThb PA3HOCTh MOTEHUUANoB. VIMeHHO 3Toi
Pa3sHOCTBIO TIOTEHIMAIOB U Nepeaaercs curHail. Takoi croco0 mepeaayun
obecrieunBaeT  BBICOKYIO  YCTOMYHMBOCTHP K  CHH(}a3HOW  momexe.
MakcumanbHas CKOpocTh CBsA3M Npubopa no uHrepdeiicy RS-485 moxer
nocturath 921.6 x6o1. MakcumansHoe pacctosHue - 1200 metpoB. Eciu
HEOOXO/IMMO OpraHM30BaTh CBS3b Ha paccTOsiHUM Oonbire yem 1200
METpPOB WJIM TMOJAKIIOYUTH OONblIe YCTPOHWCTB, YEM JOIMYCKAaeT
Harpy3ouHasi CHOCOOHOCTh NepeAaTdvka - TPHUMEHSIOT CHelHalbHbIe
noBToputenu (permmrtepsl). Harpy3ounas cmocoOHOCTh TmepeaTdnka
JTAHHOTO MPUOOpa MO3BOJISET MOJKIIOYUTHCS K CETH ¢ He Ooiiee ueM 64-Ms
YCTPOMCTBAMU.
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[Ipu 3HaYUTENBHBIX PACCTOSIHUSIX MEXY YCTPOMCTBAMHU, CBSI3aHHBIMU
[0 BUTOM Mape M BBICOKMX CKOPOCTIX NEpelayd HAYMHAIOT MPOSIBIATHCS
Tak Has3biBaeMble d(PPEKThl IMHHBIX JTHHUA. DIEKTPOMATHUTHBIN CUTHAT
MMEET CBOMCTBO OTPa)kaThbCsl OT OTKPBITHIX KOHIIOB JIMHUU IIEPENAYN U €€
oTBeTBICHUN. @DpPOHT CUTHAJIA, OTPA3UBLIMNCA B KOHLE JMHUM U
BEpHYBIIMICS 00paTHO, MOXET HCKa3UTh TEKYIIMH WIH CIEAYIOIIHMA
CHTHAI. B Takux ciydasx HYXHO TOAABIATH 3(deKT oTpaskeHHs.
CymiecTByeT CTaHIApTHOE pelieHHue ITOW MpoOieMbl. Y 000# JMHUM
CBA3M €CThb TaKOW MapaMeTp, KaK BOJHOBOE comnpoTuBieHue ZB. OHO
3aBHCHUT OT XapaKTEPUCTHK MCIIOJIb3yeMOro Kabess U He 3aBHCUT OT €ro
JUTMHBL. J{7151 0OBIYHO MIPUMEHSEMBIX B JIMHHUSX CBSI3U BUTHIX Iap BOJHOBOE
conpoTtuBieHue coctapisger ZB=120 Owm. Ecim Ha yJnajaeHHOM KOHIIE
JUHUU, MEXAY NPOBOJHUKAMH BHUTOM TMapbhl BKJIOYUTH PE3UCTOP C
HOMHUHAJIBHBIM OMHMYECKUM CONPOTHUBICHHEM pPABHBIM  BOJHOBOMY
CONPOTHUBIICHUIO JIMHUHU, TO DJEKTPOMarHUTHas BOJIHA JAouienuias o
«TyIUKa» MOIJIOIAETCS HAa TakoM pesuctope. OTCroga ero Ha3BaHUS -
COIIACYIOUINI PE3UCTOP WIIH KTEPMUHATOPY.

[ KOpOTKMX JIMHUN (HECKOJIBKO JIECATKOB METPOB) M HU3KHX
ckopocreit (Menbie 38400 60/1) cortTacoBaHWE MOKHO BOOOIIIE HE JEIaTh.

DddekT oTrpaxeHuss W HEOOXOIUMOCTh TMPABHJIBHOTO COTJIACOBAHUS
HAKJIQJBIBAIOT OTPaHUYEHHUs Ha KOH(MUTYpaluio JIWHUM CBs3u. JIuHUsA
CBSI3W JIOJDKHA TPEACTABIATh CO00M ofauH Kabenb BUTOM mapbl. K atomy
Ka0er0 MPUCOSANHSIOTCS BCE MPUEMHHKH U TIepeaTIuKu. PaccTosiHue oT
JUHUU 10 MuKpocxem uHTepdeiica RS-485 momkHO OBITH Kak MOXKHO
KOpode, TaK KaK JIMHHbIC OTBETBJICHHUS BHOCST pACCOTJIACOBAHUE H
BBI3BIBAIOT OTpakeHHs. B 00a Hambosiee ymalleHHBIX KOHIIA KaOest
BKJIIOYAIOT COOTBETCTBYIOLIUE coracyiommue pe3uctopbl Rt mo 120 Om
(0.25 Brt). Ecniu B cucteMe TOJNBKO OJHMH TEPEIaTIMK, U OH HAXOJHUTCS B
KOHLIE JIMHUHU, TO JOCTAaTOYHO OJHOTO COIJIACYIOIIETO0 pe3ucTopa Ha
MIPOTHUBOIIOIOKHOM KOHIIE JTMHHUH.

Jlornueckwn, B cetn RS-485 oOMeH maHHBIMU peain30BaH MOCPEICTBOM
TpaHcnoptHoro mpotokosa Modbus-RTU, uro pge-¢akro sBisercs
CTaHJApTOM B CETAX JAHUCIETYEPCKOTO VIPaBICHUS W cOOpa JaHHBIX
(SCADA cucremax). [Iporokon Modbus obecrieunBaet aapecarnuro a0 247
puOOpOB.

[Ipu HEoOxomumocTu Oosee moapoOHON HHPOpPMAIMH, KacaroIleics
pean30BaHHBIX B pubope QpyHkuuii mpotokona Modbus, oOparaiitech K
MIPOU3BOAUTEIO MPUOOPA UK HA CAHT www.automatix.ru.
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7.1 OOGHoBRNeHue nporpammHoro obecnevyeHmsa npubopa

Nutepderic RS485 mo3Bosiser moab30BaTeNi0 OOHOBIISITH MPOIIUBKY
npubopa. Ilepen Havamom mporiecca OOHOBJIEHUS HEOOXOAMMO CKayaTb
NOCJIEIHIO TNPOIIMBKY JUIsi Ipubopa ¢ HAIlero HHTEpHEeT-caiiTa
www.automatix.ru.

Jnst oOHOBJEHHS MPOUIMBKUA HPUOOp MOJKEH OBbITh MOAKIIOUEH K
KomrmbloTepy mo wuHTepdeiicy RS-485 wyepe3 konBeprop (Hampumep
RS485-USB ARC-485). Cxema moakimtoueHuss npubopa TpuBEAcHA Ha
puc 6.1 u puc 6.3.

Taxke moTpedyeTcsi TepMHHAIbHas MNporpaMma, IMOJIEPKUBArOIIas
MpPOTOKON mepenaun  gaHHbIX xmodem. Hampumep,HyperTerminal,
KoTOpass UAET B cTaHAapTHOH moctaBke Windows. 3amycTuTh €€ MOXHO,
BbIOpaB B MEHIO «ITyck-IIporpammel-CtannaptHbie-CBsi3b-
HyperTerminal» («Start — Programs — Accessories — Communications -
HyperTerminaly).

[Tocne e€ 3amycka MOSBIISIETCS OKHO C IPEMIOKEHUEM CO31aTh HOBOE
nogkiroueHne. Heobxomumo co3math coenumHenne no Com-mopty, K
KOTOpOMY TMOAKIIOUEH MpudOp, C NapaMeTpaMmH, NPUBEIEHHBIMU B
tabmuue 7.1.

Tabauya 7.1 Ilapamempor COM-nopma npu 06Ho81€HUU RPOUUBKU

Ckopoctb 00MeHa (6uT/c) 57600
Burter manHBIX 8
YETtHOCTh Her
CTOmoBBIC OUTHI 1
VYmpasiieHue TOTOKOM Her

CrnenyromyM ImaroM HEOOXOIMMO TIEPEBECTH MPHUOOP B PEXKHUM
OOHOBJICHHS TPOIIUBKH. [IJii 3TOr0 HYXHO BKJIIOYHTH €0 C HaXaTou
KHOMKOW «BBepx». Ha nOmomHUTENHPHOM HHIMKATOPE MOSIBUTCS CHMBOJ
«b» (bootloader). Jlns Havanma mporeaypbl OOHOBIIEHHS HEOOXOIMMO B
3aIyIIICHHOM TepMUHAJIE BBECTH «W». [IpnOop Ha BBEJIEHHBIA CUMBOI «U»
OTBETHT CHUMBOJIOM «2» M KaKAYK CEKyHJy B OKHE TEpMHUHaia Oyner
HOSIBISATBCS  CUMBON «C». DTO TOBOPUT O TOM, YTO NPUOOP TOTOB
IIPUHUMATh IPOLIMBKY (CM puc. 7.2).

41



#a - HyperTerminal =[0O] =
©ain Mpaeka Bua Bbisoe Mepeaa-a Cnpaska

2CCCCCCCCCeeee

Puc. 7.2 IIpubop roroB npuHUMaTh HOBYIO MPOILIUBKY

YroObl mocnaTh MPOIIMBKY HYXHO BbIOpaTh B TEpMHUHAJIE B MEHIO
«Ilepenaua-OtmpaButs Qaiim», BBHIOpaTh MPOTOKOJ IEpenadd JaHHBIX
«xmodem» M OTKPBITH (hailnn ¢ kenaeMol MPOIIMBKOM Impubopa, KoTopas
ObUIa 10 ATOrO CKayaHa C MHTEPHET-caiiTa www.automatix.ru U COXpaHEHa
Ha jxecTkoM aucke. Ilocie Haxkatus Ha KHONKY «OTHpaBUTBHY» HAayHETCS
nepeaayda JaHHbIX (cM puc. 7.3).

-oix
hafin Mpaska Bua EBomoe Mepeaada Crpaska
NMEEHEE

2CCCCcccceeccececcceeceeeeeceeceee_

Omnpaexa |D. \Andiey. Skvortsov\ProjectssindW R4 Omix-Lite\update\Omix2\Omis_RS_

Maker: 122 Kerrpons owweok: |CRC
Mosropst: [0 Boeranosropos: |0

Ountir |

Pair ‘IIIIIIIIIIIIIIIIIIIIIIIIIIIII 15KE uz 19KE
Mpowno:  [000008  Ocranccs: [ 00:00:02 Cropocts: [1872 cumee/
Conaets - i
BpeiA noakroueHi: 0:00i41 [anst [s7eo08M-1 [SCROLL  [CAPS [NUM  [Sance nporokana B 4

Puc. 7.3: Ilepenaua HOBOM IPOIIMBKHU

[lpy mepenave NaHHBIX Ha JOMOJHHUTEIBHOM WHIWKATOpEe OyaeT
oToOpaxatbcsi CUMBOIN «t» (transfer) m OymeT murarh Touka. B ciydae
OomMOKH MPU OOHOBJICHUH MPOIIUBKYU Tiepenaya OyaeT mpepaHa (CM. puc.
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7.4) n pubOp BEPHET CUMBOJI «3», TOBOPAIIUI O TOM, YTO OOHOBJICHHE
mpouio ¢ omwubkoi. [lpuumHOM 3TOro MOkeT OBITh JHOO BHIOOP
Hermoaxojsmero (¢aina mpomwMBKH npuOopa, MO0 HEycTOHYMBOE
COCIIMHEHUH ¢ MPHOOPOM U3-32 HEKAUYECTBEHHBIX Pa3heMOB MIIH MTPOBOJIOB.
B cnyyae ommbOku yOeaurech, 4yTo BBl ckauanu MpOIIMBKY JUIi UMEHHO
Bameit momudukanuu npubopa. DTO TOXKE MOXKET OBITh NPUUWHOMN
omnOku npu oOHOBIeHUHU. [Iporpamma npubopa He MO3BOJSET 3arpy3HUTh
B MpHOOp HETMPaBWIHLHYIO TPOIIMBKY, TEM CaMbIM 3ammiias npudop. B
Cllyyae YCIEUIHOTO 3aBEpILICHMs OIlEpaluy TPOLIMBKU TNpPUOOp He
BO3BpaIaeT B TEPMUHAI HUKAKOTO CHMBOJIA, & MPOCTO TEepPe3aIryCKaeTCs
M0CJIE YCIIEIIHOTO 3aBepIlIeHus nepenaun ¢aiia.

g com - HyperTerminal -0l x|
Dafin Mpaeka Bua Eeizoe Mepeaada  Cnpaeka

2CCCCCCCCccercoeceeeeceeceeceeeeceeceeceeeeeeccececceeececeec

|»

x|
.
‘!J) AOCTHIHYT NPEAEN N0 YMCNY OWME0K

-
4 | 3

Bpema noaknmoHeHna; 00246 |ABToBb|60p |57600 G-M-1 |5CROLL |CAPS MUM |3anncb MpOTORD. g

Puc. 7.4 Heynaunoe 3aBepiiieHre MPOIIMUBKY TTPUOOpa

Bosee moapoOHYI0 HHCTPYKIINIO U BUACOPYKOBOACTBO MO0 OOHOBJICHHUIO
MIPOLIMBKY IPUOOPOB MOYKHO HAWTH HA HaIleM CaliTe www.automatix.ru.
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8. OCHOBHbIle TeXHMYECKME XapaKTEPUCTUKN

Tabnuya 8.1 Obwue mexnHuueckue Xapakmepucmuxu

Hamnpsoxenue nutanust

~220B +10/-15% 50+1T'1t

[otpebsiemMast MOIIIHOCTB <

5Bt

KomnuectBo BBIXOAHBIX PEJIC-3JIEMECHTOB

2

Harpy3ouHnas cioco6HOCTB pere

Harpy30qHa51 CIIOCOOHOCTH OINNTOCUMHUCTOPOB

TBEPAOTCIbHBIM PEJIC

Harpy3ounas crioco6HocTs Tpansucropa ¢ OK == 50B 200MA

HarpyzouHast cmocOOHOCTh aHAJIOTOBOTO BBIXO/1a <5000m  (4-20MA)
<20000m ( 0-5MA)
<5000m  (0-20MA)
>6500m  (0-10B)
>650Mm (0-1B)

IIpenen nomyckaemMoi NpUBENEHHOM MOIPEIIHOCTH

TeHepaluy TOKa/HaNPsSDKEHHUS /ISl aHAJIOTOBOTO +0.5%

BBIXO/1a

BoIxoaHOM cUrHai A ynpaBleHUs — 9B 35MA

Macca npubopa

Tabnuya 8.2 Hzmepsemvie napamempol

He 6osee 0,2kr

JMana3oH u3MepeHui YacroTa Ipenen
HanmenoBanue [Moakmoyenue ¢ | ONPOCa, | MPHBEACHHOM
napamerpa IIpsamoe L — Il | HOrpemHocTH,
MOJIKJIFOUEHUE %
TpaHnchopMaTopoB 0
[Tepemennoe ~(5-500)B ~ (5 -5000)xB 5 +0,5
HanpspKeHne
ITepeMeHHBII TOK ~(0-5A ~(0-50)xkA 5 +0,5
AKTHBHAsI MOIIIHOCTH 0-2500BT 0-10MBT 1 +1,0
PeaktuBnas mourHocts | 0-2500Bap 0-10MBap 1 +1,0
ITosHAast MOIITHOCTD 0-2500B-A 0— 10MB-A 1 +1,0
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Koapoumment 0-1 0-1 1 +2
MOIIHOCTH

Yacrora 15— 120I'g 15— 120I'g 5 +0,5

Ha ocHoBHOM HHIUKATOPC 0T06pa>1<a10Tcs1 TOJIBKO YCTBIPC CTApIIUX
SHaYallIuXx paspsaaa.

9. Ycnosus akcnnyaTtauum

TemmepaTtypa okpyxkaromero Bo3ayxa +5...+50°C 6e3 koHIeHcaIuu
BJIATU.

OTHOCUTENbHAS BIQKHOCTh OKpPY’KaroIIero Bo3ayxa 45...80%.

Atmocdeproe naienue 84...107kl1a.

Tun HanpsokeHus NUTaHUS NpUOOpa CTPOro ONpeAeiéH U yKa3aH Ha
ero kieMMHO#l komnonke. Ilutanue mpubopa ocyiiecTBISETCS OT CETH
nepeMeHHoro Hanpsikerus ~220B +10/-15%, gactoroit 50+11.

Oxpy>Karoluii BO3ayX HE JOJDKEH COJIEP:KaTh AJIEKTPOMPOBOIAIIYIO
IIbLJIb, B3PBIBOOIIACHBIC M aTPECCUBHBIC Ta3bl.

[Tpubop He MOMKEH MOJABEPraThCsi CUIBHOW BHOpalMu. AMILTUTYOA
YCKOpEHHUsI NPU CHHYCOMAAJIbHOM BUOpamuu B auanazone dvactot (0,5-

100) Ty He momkHa ObITh Gomee 1.2m/c?. TakKe HEIOMYCTHMBI YAaphI

OIMHOYHOTO JCHCTBHS C IIMKOBBIM YyCKOpeHHeM Goiee 30M/c’ 1
JUTUTETBHOCTBIO yIApHOTO UMITyJIbca Oosee 20 Mc.

10. lpaBuna TpaHCNOPTUPOBAHUA U XPaHEHUSs

[Tpubop TpaHCOpTHUpPYETCS BCEMH BUAAMH TPAHCIOPTAa B KPBITHIX
TPAHCHOPTHBIX CPEACTBAX. YCJIOBUSA TPAHCIOPTUPOBAHMS  JIOJIKHBI
cootBercTBoBaTh YycioBuaM 5 mo I'OCT 15150-69 mpu temmepatype
okpyxarormiero Bo3ayxa ot -50°C mo +50°C, ¢ cobmoeHreM Mep 3aIIUThI
OT yZapoB W BHOpanuii. YcIoBHS XpaHEHHUS MpHOOpa B TPaHCIIOPTHOU
Tape Ha CKJIaJie M3rOTOBUTENS M MOTPeOUTENs AOKHBI COOTBETCTBOBAThH
yenoBusiM 1 o 'OCT 15150-69. B Bo3nyxe HE AOKHBI IPUCYTCTBOBATh
arpeccUBHbBIE K MaTepuaiaM npubopa mpuMecH.
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11. Tpeb6oBaHusA 6e3onacHocTU

[Ipu skcrutyaranuu npubopa HeoOXOAMMO coOMOaaTh TpeOoBaHMUs
O0e3omacHocTH,  TmpeaycMoTpeHHble B «[IpaBmima  TeXHHUYECKOU
HKCIUTyaTallM 3JIEKTPOYCTAaHOBOK moTpedurenein» u «lIpaBuia TeXHHKH
0€30MacHOCTH MPH IKCILTyaTanuu 3ekTpoycranoBok», [OCT 12.2.007.0,
I'OCT 12.1.019, I'OCT 22261.

Tak xak mpubop HE CONEPKUT COOCTBEHHBIX CPEJICTB OTKIIOUYEHHS OT
CeTH THTAHUs, BBIKJIIOYATENb JODKEH OBITh BCTPOEH B CETh 3aHUS, B
KOTOPOM 3KCILTyaTUpyeTcsl Ipudop.

12. KomMnneKkTHOCTb

B cocTaB KkoMIIIEKTa ITOCTaBKH BXOOAT:

1 (5] (0707 o SRS 1 mr
- KommuiexT kperieHut (a1 LuToBOro Kopiyca)..... 1 mr
= TTACTIOPT. e et ettt I wr
= VIHAKOBKA. ..cuvveeeiieeeiieeeireeeiteesieeesneeesineesnaneesnneeeens 1 mT
- OTBeTtHBIC pa3zbeMbl nHTEpderica RS-485................ I mrr.
- JlomoTHUTEIHHBIE OTBETHBIE PA3hEMBI
(17151 OTIITMI B TITUTOBOM KOPITYCE)..eeevvvreeneveeeneveeennnens 1 1/ Ha OmIHIO.

13. lapaHTUMHbIE obsA3aTenbCTBa

N3rotoBuTenh TrapaHTHpPyeT COOTBETCTBUE MpHOOpa TpeOOoBaHUSM
paszziesia HacTOSILIEro Macrnopra Mpu COOMI0ACHUN MOTPEOUTENEM YCIOBUIM
SKCIUTyaTaIllH, XPaHEHUSI U TPAHCTIOPTHPOBAHUSI.

[MapanTuiiHblii CpOK 3KCIUTyaTalldd YCTaHABIMBAaeTCA 12 MecsIieB OT
JIaThl IPOJIAXKH, HO HE Ooiiee 24 MecsIeB ¢ MOMEHTA U3TOTOBIICHHS.

B cnydae morepu mpubopomM pabOTOCTIOCOOHOCTH WJIM CHIDKCHHS
IOKa3aTesel, yKa3aHHbIX B pasfene & (OCHOBHbIE TEXHUYECKUE
XapaKTePUCTHKU HACTOSILEro MacrlopTa, IMpPU YCIOBUU COOIIOICHUS
MPABIJILHOCTH MOHTa)Ka M YCJIOBUU AKCIUTyaTaIlMHM HACTOSIIEr0 MacropTa
norpedburens oGoOpMISIET pPEKIaMallMOHHBIA aKT B YCTaHOBJIEHHOM
MOPSIZIKE U OTIPABIISIET €r0 BMECTE C HEUCIPABHBIM IPUOOPOM IO aJpecy
npeaAnpuaTas U3rotoButens (cM. m. 16 «OOpaTHas CBsA3b» Ha CcTp. 48).

46



14. ®dopwma 3aka3sa

[IpubGop BeIMycKaeTcss B pPa3IHYHBIX MOJU(PUKAIUSIK, TOITOMY
HEOOXOAMMO TOYHO YKa3blBaTh TPEOYEeMyIO0 KOMILUIEKTAIIMIO, COTJIACHO
MPUHSATON U3rOTOBUTENIEM MAaPKUPOBKE

B Gnanke 3akaza HEOOXOIUMO yKa3aTh:

- Tun Kopiyca (murtoBol, Ha DIN peliky);

- THTI BBIXOJHOTO Kackanaa (peine, ontocuMucTop, Tpansuctop ¢ OK,

BBIXOJ1 JUIsl YIIPaBJICHUS! TBEPAOTEIbHBIM peie);

- HAJIM4YHE aHAJIOTOBBIX BBEIXOJIOB.

Ecnu xommuiekTanus He yKas3aHa, TO MOApPa3yMeBaeTCsl CTAHAAPTHASA
Moaudukanus npudoopa: «OMIX-P94-MX-1R-0.5-KK-AC220-RS485»
(M3MepuTENb JIEKTPUUYECKUX MTAPaMETPOB C IBYMs pEICHHBIMU BBIXOJAAMH,
nutanueM ot ceTu ~220B 50T m).

OMIX X1 —MX — 1R — X2 — X3X4 — X5- X6 —RS485
YIS
X1 — kopmyc
P94 — muroBoii koprryc 96x48x99 (ILIxBxI") IP20
D4 — xopnyc Ha DIN-peiiky 71x86x60 (IIxBxI") IP20
D4 — nactennsrii koprryc 100x100x55 (IIxBxI') IP65
X2 — Kj1acc TOYHOCTH
0.5 — npuBenennas norpemHocts 0,5%;
1.0 — npuBeneHHas NOrpemHoCcTh 1%);
X3 . X4 — goru4eckue yrnpapJsItOIIUE BbIXOIbI
K — ecTb ynpaBisomuii BBIX0 TUIIA PEIIE;
S — ecTh ynpaBisonMi BBIXO THUIIA ONTOCUMHUCTOD;
T — ectb ynpassOMUi BEIXOJ] THUIIA OIITOTPAH3UCTOP;
U — ecTb BBIXOJ JIJIs1 YIIPaBJICHUS TBEPIOTEIBHBIM PEJIE;
X5 — aHaIOTOBEIE BBIXOJBI
1420 — ectb oauH aHanoroBeii Beixod LIAIT 4-20MA ;
21420 — ecth nBa aHamoroBeIX Beixona LIAIL 4-20MA;
U — ectb ouH yHUBEpCaIbHBIA aHamoroBbii Beixon LIAIT (4-
20MA, 0-5MA, 0-20MmA, 0-10B, 0-1B);
Ul420 — ycTaHOBIEHbl OJIMH YHUBEPCAIbHBIN aHAJIOTOBBIN
BBIXOJI M OJIMH aHAIIOroBbIi BEIXOJ LIAIT 4-20MA;
2U — ycTaBJieHbI JIBa YHUBEPCAJIbHBIX aHAJIOTOBBIX BBIXO/A;
X6 — HanpsKEeHUE MUTAHUS
AC220 - ~220B 50I'ng
ACX220 - ~85-245B 50-60I'ng
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15. CBuAeTenbLCTBO O NPUEMKE

[Tpubop NEKTPOU3MEPUTEIBHBIN ugpoBon
«OMIX- »
3aBOJACKOM  HOMep Ne COOTBETCTBYET

paszzeny 8 HaCTOAMIETO MacnopTa U MPU3HAH FOJHBIM K SKCILTyaTal|H.

Jlata BeImmycka

M.II.
IIpencraButens OTK

Hara npogaxu

16. OOpartHas cBA3b

Co Bcemu BOMpOCaMH W TMPEAIOKECHUSIMHU OOpamaiTech Mo aapecy
AIIEKTPOHHOM MOYTHI Support@automatix.ru uinm mno teaedoHam:

(812) 327-32-74, (812) 928-32-74

[TouroBeiit agpec: 195265, C-TletepOypr, a/s 71.

Oduc, ckman, BeICTaBKA:

Cankr-IletepOypr, M. «/leBsTkuHO» (11oc. MypuHo), yi. SchHas, a. 11

[MporpamMMHOe oOecriedeHrnEe W JOTIOMHUTENbHAS HH(OPMAIHSI MOTYT
ObITh HaliJiecHbl Ha HAIleM HHTEpHET caiiTe www.automatix.ru Wid Ha
caiiTe MHTEpHET-Mara3uHa www.kipspb.ru.
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17. CaeneHusi 0 noBepke NpuOOPOB ITEKTPOU3MEPUTETbHBIX
ungpoBbix «OMIX»

[Tpubop AIEKTPOU3MEPUTEIbHBIN 1 poBoi
«OMIX- »
3aBOJCKOM Homep Ne

[ToBepka Ilpubopa «OMIX» ocymIecTBIsIeTCS B COOTBETCTBHH C
Mertoaukoit noBepku MII1-2203-001-2022, yrepxkaennoi I'IIW CU OI'YII
“BHUUM wum. .M. Menneneea” B 2022 1. mnpu BBIIyCKE U3
IIPOU3BOJCTBA, IIOCIIE PEMOHTAa M B 3KCIUTyaTaluH. MeXIOBEpOYHbIN
MHTEpBal — 4 roja.

Pesynbrarst IToanuck u kieMo

Jara nosepku Bun nosepku
MOBEPKHU MIOBEPUTETIS
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MpunoxeHune A NAGapUTHbIE U YCTAHOBO4YHbIE pa3Mepbl

LUnToBOM KOpPNYC

gotU,2

Eblpes g WwuTe

HacTenHeIi Kopnyc
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= 8
wn| =
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y \ 4
A g @ / 86
100 55 Oreepcrna
nog Kpenex
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