ApxaHrenbck +7 (8182) 45-71-35
AcTpaxaHb +7 (8512) 99-46-80
BapHayn +7 (3852) 37-96-76
Benropop +7 (4722) 20-58-80
BpsHck +7 (4832) 32-17-25
BnagueocTok +7 (4232) 49-26-85
Bonrorpag +7 (8442) 45-94-42
EkatepuHbypr +7 (343) 302-14-75
WxeBck +7 (3412) 20-90-75
KasaHb +7 (843) 207-19-05
Kanyra +7 (4842) 33-35-03

Mo Bonpocam npoaax v noaaepxku obpawjantech:

KemepoBo +7 (3842) 21-56-70
Knpos +7 (8332) 20-58-70
KpacHopap +7 (861) 238-86-59
KpacHosipck +7 (391) 989-82-67
Kypck +7 (4712) 23-80-45
JNvineuk +7 (4742) 20-01-75
MarnuToropck +7 (3519) 51-02-81
Mocksa +7 (499) 404-24-72
MypmaHck +7 (8152) 65-52-70
Hab6.YenHbl +7 (8552) 91-01-32

Hwx.Hosropoga +7 (831) 200-34-65

Hosocunbupck +7 (383) 235-95-48
Owmck +7 (381) 299-16-70

Open +7 (4862) 22-23-86
OpeHbypr +7 (3532) 48-64-35
MeH3a +7 (8412) 23-52-98
Mepmb +7 (342) 233-81-65

PocToB-Ha-[loHy +7 (863) 309-14-65

PsizaHb +7 (4912) 77-61-95
Camapa +7 (846) 219-28-25

CankT-lNeTepbypr +7 (812) 660-57-09

CapatoB +7 (845) 239-86-35

Coum +7 (862) 279-22-65
Craspononb +7 (8652) 57-76-63
CypryT +7 (3462) 77-96-35
Teepb +7 (4822) 39-50-56
Tomck +7 (3822) 48-95-05
Tyna +7 (4872) 44-05-30
TiomeHb +7 (3452) 56-94-75
YnbsiHoBCK +7 (8422) 42-51-95
Ya +7 (347) 258-82-65
XabapoBck +7 (421) 292-95-69
YensabuHck +7 (351) 277-89-65
Apocnaenb +7 (4852) 67-02-35

cauTt: segnetics.pro-solution.ru | an. noyra: sce@pro-solution.ru
TenecoH: 8 800 511 88 70
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YKa3zaHusa no TexHukKe 6e3onacHoOCTuU

MpounTanTe AaHHY MHCTPYKUMIO Nepes Hayanom padoTbl.

K MoHTaxy, aKkcnnyataumm M TEXHUYECKOMY OOCMYXWMBAHWIO MOAYyNeN pacLUMPEHUs MOXET
[0MycKaTbCs TOMbKO KBanMULMPOBaHHbLIN NepcoHarn, MMEeKLMn NpaBo OCYLLECTBNSATb AaHHble
paboTbl B COOTBETCTBUM C YCTAHOBMNEHHOW NPAKTUKOW U CTaHAAapTaMmM TEXHUKU 6e30MacHOCTY.

MO}J,yJ'Ib pacwmpeHna MoxeT ABNATbCA MCTOYHMKOM OnacHOro npomn3BonCcTBEHHOro cbaKTopa -
HanpsaXeHna B OJJEeKTPUYEeCKUX Lenax, 3aMblkaHne KOTOPbIX MOXeT I'IpOI/I3OI7ITI/I yepe3 Telo
yenoBekKa.

Mpumeuyanne. He oOTKpbiBalMTe Kopnyc Mopaynsi, He Mnpou3BoguTe
A NoAKMIYEeHUs NPOBOAOB, €CNK NUTaHUe MoAayns He OTKN4YeHo. B ToM yucne

3anpewaeTcA MNogknw4yaTb WNM  OTKNK4YaTb MoAyfb OT OCHOBHOFO

KOHTponnepa, Korga nuTaHue OCHOBHOIO KOHTporsiepa He OTKIIOYEHO.

BHUMAHUE! [axe ecnu nutaHue moayns OTKIKOYEHO, Ha Knemmax moayns
MOXeT ObITb OMacHoOe HanpsikeHue OT BHELIHMX UCTOYHUKOB. Hanpuwmep, k
KnemMmMmam UuUUppoBbIX BbIXOAOB MOXeET ObiTb NOAKMNIOYEHO HanpsikeHue
BHELLUHEN ceTwu.
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1.00wWwee onucaHue

1.1 HasHa4yeHue n obnactb NPUMeHeHUs

Moagyne «MC» (B panbHenwem «MC») — 370 annapaTHbli MOAyfMb, NpeAHasHaYeHHbIn AnS
paclmpeHns BO3MOXHOCTEN BBOAA-BblBOA4A KOHTponrnepoB cemenctsa SMH2G, SMH2G(i) (B
JanbHENLIEM KKOHTPOMMep»).

B «SMLogix» paboTa ¢ Bxogamu/BbIxogamn MOAyNen pacluMpeHns NOfHOCTLIO «Npo3paYHa» u He
oTnm4yaeTcst oT paboTbl C BCTPOEHHbIMU BXOA4AMWU/BbIXOAaMW FOSIOBHOrO KOHTponnepa. Noatomy
He TpebyeTcsa HMKaKoro [AOMOMHUTENbHONO BPEMEHW Ans OBfageHus HaBblkamy paboTbl C
MoOYNSAMWN.

OTnnynTenbHOn 0CoBEHHOCTLIO mMmoayns «MC» aBnseTcsa Hanuyue YHUBEPCalribHbIX aHanoroBbIX
BXOA0B NOBbILLEHHON TOYHOCTH.

Mogaynb npegHasHayeH Ans NpUMeEHEHUs! B NPOM3BOACTBEHHOM Cpese.
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En.

PLC wnun MNK

KoHTponnep
CynepBusop

EEPROM
MC

MR vnu MP
CMm

CcP

NetPort

nn

Mpum.

FBD-nporpamma

SMLogix

Help
Uwnkn

no

Modbus
Modbus-RTU
Modbus-TCP
TC

NTC

RTD

Amnn.
ALN

1.2 Ucnonb3yemble 0603Ha4YeHNA N COKpaLLleHuns

— eQuHunUa

— porpammMmpyemMblin Norm4ecknn KoHtponnep «SMH2G(i)»

— cokpatueHue ot MJIK

— BHYTPEHHSI CXeMa KOHTpornnepa, oTcrnexvaarooLas u
obecneyunBaroLLasi NpPaBUbHOCTL ero paboThbl

— 3HeproHesaBucnmas namsaTb

— MoAay”nb pacmpeHmns «MC — XXXX-XX-X»

— MOAYNb pacwmpeHnsa «kMR — XXXX-XX-X»

— ceTeBon mogynb (Tonbko LON)

— CEPBUCHbIN PEXnM

— pa3bEém KoHTponsepa Ans NOAKMYeHNss CeTeBOro Moayns

— UCTOYHUK NUTAHUS

— npuMeYaHue

— NpuKnagHasi nporpamMmma, HanvcaHHas cpegctsammn «SMLogix»

— cpefa nporpamMuMpoBaHus A4S MUKPOKOHTpOMepa Ha rpadomyeckom
A3blke nporpammupoBaHns FBD (a3blk yHKLUMOHanNbHbIX 610KOB,
ctaHgapT MOK 611131-3)

— BCTpPOEHHas cnpaeka SMLogix

— BpeMmsi, HeobxoamMmoe Ans BbiNOMHEeHUst ogHoro umkna FBD-
nporpaMmbl B KOHTponnepe

— nporpammMHoe obecneveHne

— BCTPOEHHbIN NPOTOKON 0OMeHa AaHHbIMU

— BapuaHT NpoToKona AN nocnefoBaTernbHbIX MOPTOB

— BapuaHT npotokorna ana Ethernet

— TepmornpeobpasoBaTenb CONPOTUBEHUSA

— TepmonpeobpasoBaTenb CONPOTUBIIEHUSA C ompulameribHbIM
TemnepaTypHbIM KO3 DULMEHTOM conpoTuBneHns (aatynkm NTC)

— TepmonpeobpasoBaTernb CONPOTUBIIEHUS C M0S10XKUMEsIbHbIM
TemnepaTypHbIM KO3 ULMEHTOM conpoTusneHmns (aatynkm TCM50,
TCIM1100, Pt1000 n nogobHble)

— aMnnnTygHoe 3HavyeHune

— aHanoroso-ungpoBoKn npeobpasoBaTenb
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1.3 YcnoBus akcnnyaTauvMu U orpaHuyYeHus

YcnoBusi TpaHCNOPTUPOBKU U
YcnoBusi ucnonb3oBaHus
XpaHeHusA
TemnebaTvba -30°C (6e3 3amopaxuBaHus) -40 °C
paTypa | s55oc +85°C
BnaxHoctb | [Jo 90 % 6e3 koHaeHcauumn [o 90 % 6e3 koHaeHcauumn
Armocdepa § bes KOPPO3MPYtOLIMX ra3os § bes KOPPO3MPYtOLIMX ra3os
§ bes npoBoasLen nbinu § bes npoBoasLen nbinu
10 - 57 'y, amnnutyga 0,075 mm, 10 - 57 'y, amnnutyga 0,075 mm,
yckopeHue: 9.8 m/c? (1 G) B yckopeHue: 9.8 m/c? (1 G) B
Bubpauus HanpasneHuu X,Y,Z no 80 MuH. Ha HanpasneHuun X,Y,Z no 80 MuH. Ha
Kaxgoe. (BpemeHHoM koad.: 8 MUH X | kKaxxgoe. (BpemeHHOM Koad.: 8 MUH X
Ko3d. 1 0 = obuiee Bpemsi 80 MUH) Ko3d. 1 0 = obuiee Bpemsi 80 MUH)
2
YckopeHue 147 m/c?, Bpems yckopehue 147 m/c”, Bpems
y N BO3dencTeua umnyneca 11 mc, 3
aap BO34encTBusa umnyrnsca 11 mc, 3 pasa o
N pasa B KaXXioM 13 HanpasieHun X,
B KaXxgoMm 13 HanpasneHun X, Y,Z Y 7

CteneHb 3awmTbl — IP20.
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1.3 TexHU4YeCKMe XapaKTepUCTUKHU

HanmeHoBaHue Tun (3Ha4yeHue)

Mogaynb He TpeGyeT NoAKMYeHNst OTAEeNbHOro
MutaHne 6noka nuTaHus. MNutaHne moayns o6ecneymBaeTcs
KOHTPONEPOM.

MakcumanbHasa notpebnsemas MOWHOCTL | 5BT

BapwaHTbl: 5 unu 1 anekTpomMarHuTHbIX pene
BapuaHTbl: 4 nnn 0 cumuctopos

KonuyecTBo LMPOBbIX BbIXOA0B 5 ONTO3MEKTPOHHLIX pene

Bce Bbixogbl ranibBaHN4eCcKku pa3sasaHbl. Pa3Bsska
rpynnosasi.

9, npu aTom 2 BXoAa ¢ pyHKUMe noacyeTa
KonunyecTtso UnpoBbIX BXOOOB UMMYNbCOB N U3MEPEHMS YacToThl (rpynnoBas
ranbBaHu4ecKkas pasBsi3ka)

BapuaHTbl: 2 nnu 4.

KonunyectBo aHanoroBbix BbIXOA0B
pynnoBas ranbBaHWYeckasi pa3Bsaska

KonnyecTBO aHanoroBsbIX BXO40B 8

Pa3psgHocTb BHyTpeHHero AL 24 buta

Tepmopeauctopbl Tvna NTC go 10 kOm
TC-50 (TCM50, TCIN50 n nogobHbie)

Tunbl NOAKNIOYAEMbIX aHaNOroBbIX TC-100 (TCM100, TCIM100, Pt100 1 nogoGHble)
JaTynkoB TC-1000 (TCM500, Pt1000, Ni1000 1 nogo6Hble)
0-10B
4-20 MA
CpenHsas HapaboTka Ha oTkas3 50000y

MexkannbpoBOYHbIE MHTEPBAIbI:
nepsbIn 10004
nocnepywouime 25000y
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1.4 KoMnnekT nocTaBKM

Moaynb pacwmpenns «MC» 1 wr.
KnemmHas konogka MC900-50004 5 wr.
KnemmHas konogka MC900-50003 2 WT.
KnemmHasi konogka MC420-35010 2 WrT.
KnemmHasi konogka MC420-35003 1 wr.
YnakoBka 1 wr.
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2.Moaynu pacwmnpeHust <MC»,
cBogHas nHopmaumsa
2.1 OCHOBHbIe YacTn MmoAaynA
BHewHul eud
Mogyrib paciuMpeHus npeacTaensieT cobol yCTPOWCTBO B MAACTUKOBOM KOPyCe Ceporo LBeTa,

npegHasHavYeHHoe Ona KpenrneHnda Ha DIN-pe|7|Ky nnn HenocpencTtBeHHO MOHTaXa Ha MOHTaXXHYH
nNacTuHy. PacnonoxeHne OCHOBHbIX YacTen Moayna npencrtaBrieHO Ha PUCYHKE HUXKE!

Knemmel
aHanoroBbIX BXOO40E

Knemmel
unchpoBEIX BEIXO[0B
{onTo3nekTPOHHbIE pene)

Knemmel
unchpoBbIX BEIXOAOB
(3nekTpoMarHWTHbIE pene
MITH CMMUCTOPDbI)

3THKeTKa

Pasbvem ansa
noaKNKYeHWA
K KOHTpONnepy

\ Knemmbl

aHaNOroEkIX EXO40B

Knemmel
aHanoroeblX BbIX040B

Knemmel
UM pOoBbIX BEXOQ0B

PucyHok 1. BHelwHun Bua moayns

10
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2.2 Kop 3aKka3a n MmapKnpoBKa

MC - |aabb

cchd

PucyHok 2.
Mon. MC MecTo
McnonHeHue. M - pasmeLleHuns
01 — 6a30BOE WCMOMNHeHne NS ST stmkerkmec
S MapKMpPOBKOM

0 — 3apesepBMpoBaHO

YcnoBHoe 0003HaueHue 3HayeHune

KonunyecTBo aHanoroBbIX BbIXO40B
«aa» 02 — 2 aHanoroBbIX Bbixoaa
04 — 4 aHanoroBbIX BbIxoAa"

01 — 5 BbIXOZOOB 3MeKTpoMexaHN4eckux pene
«bb» 02 — 4 CMMUCTOpPHBIX BbIXO4a
1 BbIXOA 3NEKTPOMEXaHNYECKOro pene

Bepcusa mukponporpammei:

«CC»
01 - bBa3soBoe ncnonHeHme

«d» 0- 3ape3epBnpoBaHO

*B cnyyae mogudukaumMm ¢ 4 aHanorosbiMu BbIXOoAamu OYHKLMOHANbHOCTb ABYX aHanoroBbIX
BxogoB (AIN4 wn AIN5) orpaHmyeHa. BoamoxHo nogkniodeHne TOJIbKO pgaTtumkoB c
HOpManu3oBaHHbIMMK Bbixogamu 0-10B nnn 4-20mA.
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2.3 lononHuTenbHbIe NPUHAANEXHOCTHU

Kabenb coeQuHUMeEnbHbIU

Kabenb Ana nogknoyYeHMs K OCHOBHOMY KOHTPOMepy He BXOAUT B KOMMSEKT MOCTaBKU MOAyns,
T.K. MOHTaX MOAYNs Ha KOHTponnep He TpebyeT npuMmeHeHus Kabens.
ncnonb3oBaHua kabensi BO3HWKaeT npu obbeanHeHUn Modyns U KOHTponnepa B crnydvae, korga
KOHTpONmnep yCTaHOBMEH Ha ABepuy Wwkada, a MoayNnb YyCTAHOBMEH HA MOHTAXHYIO NNacTUHy Unu
DIN-periky B kopnyce wkadga. B 3aBucumoctn ot rabaputHbIX pasmepoB Likada Tpebyetcs

AONOSHUTENbHO 3aKa3aTb kKabernb HY)XHOW ANUHbI:

HeobxogmmocTb

HamnmeHoBaHue

Xapaktepuctuka

Kabenb coeguHUTENbHBIN
CB-MC-1.0

OnuHa L=1000 mm.

Kabenb coeguHUTENbHBIN
CB-MC -2.0

OnuHa L=2000 mm.

12
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2.4 FaGapuTHbIE U YCTAaHOBO4YHbIE pa3Mepbl

Fa6apv|THb|e N YCTaHOBOYHbIE pa3Mepbl KOpnyca Mmoayna npencrtaBiieHbl HAa PUCYHKE HUXKE!

|rn-n1rn-n1n-r|:nrcn | O

on
on
on
BOI]
(@]
on
on
on
hifeli

elell

95

114

| F=mr=y) | F=wr=) foend B
BBt I
cooohoaneaad | | | |

21,5

130 33

PucyHok 3. FabapuTHble pa3Mmepbl Moayns

D

51

Dooopnpognaoal comes

120

PucyHok 4. MabapuTHble pa3mepbl Mogyns

13



«Mogynu pacwmpenuns MC» PykoBoacTtso

3. NMoarortoBkKa K pabote

3.1 MoHTax Ha DIN-peunky

EN 50022 EN 50022
35mm 2 15mm J3amm = 7.5mm
N
(Vg
+ Y
r-""'

A

35 35 A

3akpenutb DIN-periky

OTTAHYTb huKcaTopbl, PacnonoXeHHbIE B BEPXHEN YacTn Moy s
3auenuTb Moaynb 3a HUXKHIOK YacTb DIN-penku

Mpwxatb Mmogynb Kk DIN-perike n 3alWénkHyTb pukcaTopbl
Y6enumTtbca B TOM, YTO MOAY b HagexHo 3akpenneH 3a DIN-peiky

PucyHok 5. YctaHoska mogyns Ha DIN-peiky

14
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3.2 MoHTaX Ha MOHTaXHYI0 NaHenb

BbibpaTtb MecTo Ha naHenu. [NpocBepnnTb OTBEPCTMA NOA Kpenex (MOHTaXHble pa3mepbl yKa3aHbl
B rnaee 2.4), HapesaTb pe3bby (M4), nnbo Bocnonb3oBaTbCs camopedamu. MakcumanbHbIn
AONYyCTUMbIA AnameTp BUHTA — 4,5MM, MakcumarbHbIA OONYCTUMbIA AMAaMETP FONIOBKM BUHTA —
7,5MM.

PucyHok 6. MoHTax MoZynsi Ha MOHTaXXHYH NNacTUHy

pucyHke (knemmbl 1...24 cBepxy). B Takom nonoxeHuun obGecneuyuBaeTcs

: BHUMAHMUE! YctaHaBnuBatb MC pekomeHAyeTCA TONMLKO TaK, KaK MOKa3aHO Ha
npaBUIibHbIA TENNIOBOW PeXumM moayns!

He pekomeHayeTcs ycTaHaBnuBaTb Mogynb BO6NM3M npubopoB ¢ GOnblUMM TENnnoBblAENEHMEM.
370 MOXeT HapywuTb Tennoson pexnm MC.

Mooynb ob6rnagaetr BbICOKOM CTOMKOCTBHO K  3fIEKTPOMarHUTHbIM — MOMexaMm, OAHaKo, He
pekomMeHayeTcs yCTaHaBnmBaTb ero B6yiM3m NCTOUYHUKOB 3NIEKTPOMAarHMTHbIX Nomex (paboTatowme
aneKTpoaBUraTtenu, TUPUCTOPHbIE KUK, paguomogemsl, nyckatenun). B crnyyae mcnonb3oBaHus
nogobHoro obopyaoBaHud, XenaTenbHO MPUMEHSTE AOMOMHUTENbHBIE MePbl MO  CHUKEHUIO
YPOBHS MOMeX (Hanpumep: JONoSfiHMTENbHas dunbTpauus, 3KpaHMpOBaHME, YCTaHOBKa
aemndupyowmx Luenen un T.n.).

15
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4. NMoakno4YeHMe BHELWHUX YCTPOUCTB
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PucyHok 7. Mapkuposka knemm MC — 020X-01-0
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«Mogynu pacwmpenuns MC»

PykoBoacTtso

Ne knemmbl | O603Ha4YeHue Lenb t!gﬁf:;&:
1 L DOoo BbiBog A pene Ne 0 doud
2 4 Doo BbiBog B pene Ne 0
3 L Do1 BeiBoa B pene (cumuctopa) Ne 1 doul
4 1 O6wwii BeIBOA (A) pene (cumuctopos) Ne 1 n 2
5 1 DO2 | Buieoa B pene (cummuctopa) Ne 2 dou2
6 L DO3 BeiBoa B pene (cumuctopa) Ne 3 dou3
7 1 O6wwii BeiBoA (A) pene (cumucTtopos) Ne 3 u 4
8 1 DO4 | Buieop B pene (cummuctopa) Ne 4 doud
9 DO5 BbiBoa onToanekTpoHHoro pene Ne 5 dou5
10 DO6 BbiBoa onToanekTpoHHoro pene Ne 6 dou6
11 DO7 BeiBog onToanekTtpoHHoro perne Ne 7 dou7
12 DO8 BbiBog onToanekTpoHHoro pene Ne 8 dou8
13 DO9 BbiBoa onToanekTpoHHoro pene Ne 9 dou9
14 DOC O6wumi BbIBOA, ONTO3NMEKTPOHHLIX pernie Ne 5-9
15 EXCO UcTouHmk Bo3byxaeHus Bxoga Ne O
16 AIO AHanorosbin Bxog Ne O ain0
17 AGND O6LwWas knemmMa aHarnoroBbIX Lenemn
18 EXC1 UcTouHmk Bo3byxaeHus Bxoga Ne 1
19 All AHanorosbin Bxoa Ne 1 ainl
20 EXC2 McTouHuk Bo3OyxaeHust Bxoga Ne 2
21 Al2 AHanorosbi Bxoa Ne 2 ain2
22 AGND O6LwWas knemmMa aHarnoroBbIX Lenemn
23 EXC3 UcTouHmk Bo3byxaeHusa Bxoga Ne 3
24 AI3 AHanorosbin Bxoa Ne 3 ain3
o5 Vout+ LBl;ggﬂBBszTBp;(%ZHOir%M)SToqHMKa HanpsbxkeHust Ans
26 Vout- Bbixoa BHYTPEHHEro UCTOYHMKA HaNpshKEHUs ANs

LMdpoBbIX BXOAOB (-)*

27 DIC O6wmn BbIBOA, LMGPOBLIX BXOLOB

28 DIO Lindpposon Bxog Ne O din0
29 DIl Lndbposoin Bxog Ne 1 dinl
30 DI2 Lndbposoin Bxoa Ne 2 din2
31 DI3 Lindpposon Bxog Ne 3 din3
32 Di4 Lndbposon Bxoa Ne 4 din4
33 DI5 Lndbposoin Bxog Ne 5 din5
34 DI6 Lindbposon Bxoa Ne 6 din6
35 DI7 Lindposon Bxog Ne 7 / cHeTHbIN BXOA din7
36 DI8 Lndbposon Bxoa Ne 8 / cHeTHbIN BXO4, din8
37 AOO0 AHanorosbI Bbixog 0 aou0
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«Mogynu pacwmpenuns MC» PykoBoacTtso
Ne knemmbl | O603HauYeHue Lenb t:gﬁf:;&:
38 AGND O6was knemma aHanoroBbIX Lenewn
39 AO1 AHanorosbIf Bbixoa 1 aoul
40 EXC4 / AO2 ?;;(())‘;H;I*IiBO36y)KﬂeHMH Bxoaa Ne 4 / AHanoroBbil -/ aou?
41 Al4 AHanorosbin Bxoa Ne 4 ain4
42 AGND O6wasn knemma aHanoroBbIxX Lienen
43 EXC5 / AO3 ZI;;(;‘;Hgl*liBomy)meHm Bxoaa Ne 5 / AHanoroBbii -/ a0u3
44 Al5 AHanorosbin Bxoa Ne 5 ainb
45 EXC6 McTouHuk Bo30yxaeHust Bxoga Ne 6
46 Al6 AHanorosbi Bxoa N2 6 ain6
47 AGND O6LwWas knemmMa aHarnoroBbIX Lenemn
48 EXC7 McTouHuk Bo30yxaeHust Bxoga Ne 7
49 Al7 AHanorosbin Bxoa Ne 7 ain7

* — UICTOYHMK HaNPsXXeHUs Ans NMTaHUs «CyxXmx KOHTaKTOB», NOoAKMYaeMblX K LM poBbIM BXOAAM
** — ang moamdukaumm moayna MC — 040X-01-0

[aHHble 0 MakcMMarnbHOM cevYeHun nposoAa, 3axumaemoro nog knemmsl MC, npusegeHbl B
Tabnuue Hwxe. [innHa 3a4ncTkmn kabensa ans obomx TMnNoB pa3beMoB — 5...9MM (pekoMmeHayemoe
— 7MM). BO3MOXHO npuUMeHeHve Kak OOHOXWIBbHOro MpoBoAa, Tak M MHOrOXunbHoro. B cnydvae
NMPUMEHEHUA MHOFOXUIbHOMO MPOBOAA HYXHO MCMNONb30BaTb HAKOHEYHUKM Wnu nyxeHue. He
AornyckanTe MosIBNEHUsA MNMOXMX KOHTakToB (He A0 ynopa BCTaBMEHHbIM pas3beMm, He 3axaTblv
NpoBoO4, HEMMOTHO OBXaTble HAaKOHEYHWUKM, OKUCINEHNE KOHTAKTOB). B CMMNOBLIX Lensax aTo MOXeT
NMPUBECTUN K NeperpeBy B MeCTe COeAMHEHUS, B U3MEPUTENbHbIX LiensX BO3MOXHO 3Ha4MTeNbHOe
yBenuyeHne ypoBHS LLyMa U CHKEHNE TOYHOCTW.

Makc. guameTp npoBoAa,
Homepa knemm LUenn
3aXMmaemMoro nop Krnemmy, Mm
15-24,
37-39, AHanoroBble 1.3
40-49
1-14,
2536 LUndposble 2.0
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«Mogynu pacwmpenuns MC» PykoBoacTBo
4.1 NanbBaHW4YecKasa nlonsuus
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PucyHok 9. 30HbI ranbBaHN4eCcKkon nsonauunm
dneKkTpuyeckas
Fpynna Twun nsonaunmn MpumeyaHus
NpPoYHOCTb, B
123 MarHuTHas 500
o (onTuyeckas B cny4yae cMMucTOpa) (1500)
4 OnTuyeckas 500 O6wasa knemma «DOC»
5 OtcyTtcTBYyeT — Obuwas knemma «AGND>»
BCTpOEHHbI NCTOYHUK
6 OTcytcTtByeT — HanpspKeHUs, NpeaHasHavYeHHbIN
ONs NMATaHUS «CYXMX KOHTaKTOB»
7 OnTuyeckas 300 O6was knemma «DIC»
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«Mogynu pacwmpenuns MC» PykoBoacTtso

4.2 TpeboBaHue No NpoKnaake NpPoBoOAOB

paboTe KOHTponsepa U MNOBLICUTb TOYHOCTb M3MEPEHUH, CTPOro crnepyvTte

f BHUMAHME! [Ina Toro 4to6bl CHM3UTbL OO0 MMHUMYyMa BEpPOSITHOCTbL cOoeB B
npaBunam, U3foXeHHbIM B 3TOM pa3sgene.

MpoknagbiBanTe kKabenu aHanoroBbiX CUrHaNoOB, AUCKPETHbLIX CUrHamNoB, a Takke kabenb NUTaHus
OTAEeNbHO OT CUIOBLIX kKabenen. PekomeHayemoe MUHMManbHoe pacctosHue oT 300 Mm.

Ctpemutech K TOMy, 4TOObI AnMHaA cuUrHanbHbIX kKabenen u kabenen nutaHnsa Goina MUMHUManNbHO
BO3MO>XHOW,

PekomeHaoBaHHas AnvHa kabens TepmMoaaTymMkoB — 0 15 MeTpos.

Bce kabenu Ons aHanoroBblX CUrHamNoB [AOMKHbI ObiTb 3KPAHUPOBAHHLIMK, 3KpaHbl Kabenemn
JOMKHbI BbITb MNOAKMIOYEHbI K «aHarNoroBomn 3emne» Moaynsa u Hukyaa 6onee.

He cmelwwmBanTe B ogHOM kabene pasHble YPOBHM HanpsKeHus:.
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«Mopgynu pacumpeHnmst MC» PykoBoacTtso

[ModeecHbIe KabersibHbIe KaHallbl

OcTtaensiiTe He MeHee 300 MM MeXay CUMOBLIMU KabensMmu 1 NPoBoAaMn BXOA0B/BbIXOA0B UM
ynpaBneHus.

MyHuw Bxogos/BuIX000B @]
o _r
300 mm man
Kabenu nutaHua (@]
300 mm mn
Cunoanie kabenu — -

PucyHok 10. lNogBecHble kaHanbl

KabenbHbie kaHanbl, pacrosioXeHHbIe Ha oy

OctaBnante He meHee 200 MM Mexay NMPOBOAAMW U BEPXHEW TOYKOW kabenbHOro KaHana, Kak
Nnoka3aHo Ha CxeMme.

MaHnrn
BXOI0B/BRIXOO0E Kabenw nuTasma Cunoesie xabenu

SI:ZZBHSJISHSI.’B :;Em"m
1 ; i

PucyHok 11. FopusoHTarnbHble kaHarbl
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«Mogynu pacwmpenuns MR» PykoBoacTtso

4.3 PekomeHAauMmM no NoAKIIOYEHNIO aHaNoroBbIX Lenen

- He yknagbiBante B eauHbiA KaHan/ KryT NPOBOOHMKM C PasfiMYHbIMW  YPOBHSMMU
CUrHarmnoB M C pasnMyHbIMU TUNaMK CUrHanNoB (HanpumMep, LMGPOBLIE N aHaNOroBbIe)

- B cny4ae xecTkon 3neKTpoOMarHMTHOW OBGCTaHOBKM OM1S MOAKMOYEHUS aHaNoroBbIX
CUTrHanoB UCNONb3yNTe «BUTbIE Napbl» B 3KpaHe. 3a3eMnATb 3KpaH MOXHO TONbKO Ha
ctopoHe MC, nog knemmy «AGND». [ononHuTenbHas 3aKpaHMpOBKa MOXeET ObiTb
obecrnevyeHa MpMMEHEHUEM 3a3eMIIEHHbIX MEeTannMyecknx KabenbHbIX KaHanoB Wnu
3a3eMIEHHbIX MeTannnM4ecknx rogp

- B cnyyae ucnonb3oBaHWsi 9KpaHMPOBaHHbLIX NPOBOAHMKOB PEKOMEHAYeTCA NoaBOANTb
nx HenocpeactBeHHo Kk MC. OkpaHupoBaHHbIM Kabenem crnegyeT BbINOMHATE W
pa3BoAKy No wkady

- [Ona kaxpgoro oTgenbHOro pJaTyvka WCMonb3yrWTe MNPOBOAHUKM pPaBHOWM  ANWHbI.
OCOBGEHHO Ba)XHO MPX MCMNOMNb30BaHUM TPEXMPOBOAHOWM CxeMbl nogkniodeHna TC.
MpoBOAHMKM NPOKMaabiBaTb BMECTE. TOMbKO B TaKOM Criydae BHYTPEHHSS KOppeKuus
pe3ynbTaTtoB n3MepeHun 6yaeT BbiNONHEHA NPaBUbHO

- [lpn npoynx paBHbIX YCMNOBMSAX, MPU M3MEpeHun TemnepaTtypbl ¢ nomowbio TC,
cnepyet oOTAaBaTb MNpPeAnoyvTeEHME YeTbIPEXMPOBOLHOM CXeMe NOoAKIYeHusd. 3To
obecneynt MeHbLUMA ypoBEHb LWyma M 6ornee BbICOKYHD TOYHOCTb MO CPaBHEHWIO C
OPYrMMU CXEMaMn MOAKITHYEHMUS

- Cnegute 3a Ka4yeCTBOM 3rIEKTPUYECKMX KOHTAKTOB B CUrHanbHbIX uenax. He
NCNONb3yNTe W3HOLWEHHbIE pa3beMbl, BCEraa MOMHOCTbIO 3aTArMBanMTe BUHT Ha
Knemme, He JonyckamTe CKPYTOK. Hu3koe kavyeCTBO 3NEKTPUYECKMX KOHTAKTOB MOXET
oTpuuaTenbHO NOBAUATL HA TOYHOCTbL U3MEPEHUI U YPOBEHL LUyMa

MakcumanbHoe pacctosiHue oT gaTtumka Ao MC orpaHnyeHo cnegyrowmnmm haktopamu:

- ConpotuBneHue coeguHUTenbHoOro kabenAa. Yem oOHO Oonblle, TemM Bbllle
NOrpeLLlHOCTb N3MEPEHUN

- AnuHa coepuHuTenbHoro kKatbensa. Yem oHa Gonble, Tem Oonblie KOMUYECTBO
nomMex, HaBOASALLNXCSA Ha 3TOT Kabenb

- ConpotuBneHue gatyvka. Yem OHO HMKe, TEM MEHbLUE MOMEX Ha AaTyuke, HO TEM
XécTye TpeboBaHUA K INEKTPUYECKUM XapaKTepucTmkam kabens

- Twn nogkniy4yeHUA Aartyuka. /I3 Bcex TUMOB €AWHCTBEHHO KayeCTBEHHbIM TUMOM
NOOKNIOYEHNA  ABMSETCH  YeTbIPEXNPOBOAHLIA. B 3TOM  criyyae  nOMHOCTLIO
KOMMEHCUPYETCSA KaK COMPOTUBMEHME COEAMHUTENbHbLIX MPOBOAOB, Takke nNpwu
NMPUMEHEHUN «BUTOW Mapbl» 3HAYUTENbHBIM 0OPA30M CHMKAETCS KONMMYECTBO NMOMEX
Ha gatyuke. Camoe HekayeCTBEHHOE, HO NpKX 3TOM CaMO€e 3KOHOMUYHOE NOAKITIOYEHNE
- ABYNpOBOAHOE

-  Twun kabena. Ha 3kpaHMpoBaHHOW «BUTOM nape», cedeHnmem He Hwke 2x0.75 un
NponoxeHHon co Bcemn TpebosaHuamm IOMC, BnonHe AOCTWXMMBI crnegylowme
paccTtosaHunda: TCM50 - go 70m, TCM100/Pt100 — go 150m, Pt1000/Ni1000 — go 250m.
KOHEeYHO Xe peyb MOET 0 YETbIPEXMPOBOOHOM NOOKITHOHEHNN




«Mogynu pacwmpenuns MC» PykoBoacTtso

5. Acnonb3oBaHne No Ha3Ha4YeHUKo

5.1 AucKpeTHble BXOAbl

O6buwue ceedeHus

Lncdposble Bxoabl NpegHasHayeHbl AnNa BBoga LUMAPOBbIX CUrHaNoB B koHTponnep. Ha MC
umeeTtca 9 UMPpoBbIX BXOAOB: 7 Bxogos obuwiero HasHadeHusi (DIO-DI6) n 2 cuyeTHbIX Bxoga
(D17,DI8). Bce Bxogbl MOryT paboTaTtbk Kak Npu NofoXnTenbHOM HanpsbkeHun Ha knemme DIX Tak u
npwu oTpuuaTensHOM, NO OTHOLUEHUIO K krnemme DIC.

CueTHble LmdpoBble BXoAbl NpegHasHaveHbl 4NS BbINOSTHEHMS creayowmx QyHKUNA:

§  M3MepeHus YacToThbl
§  cyeTa MMNynbCOB
§  umudpoBoro Bxoaa obLero HazHa4YeHus

K undposbim Bxogam MC moryT nogkniovatbCca AaTinky Co CnegyroLmnmm TMnaMmm BbIXO40B:
§ «Cyxon KoHTakT» (HopmanbHO 3aMKHYTbIW/HOPManbHO Pa3OMKHYTbIN)

§  OtkpbiTbin konnekTop (NPN, PNP, a Tak ke oTKpbITbI CTOK C P- nnn N- kaHanom)
§  AxTumBHble (AMddepeHumanbHbin Bbixo4 24B, AByXTakTHbIN Bbixo4 24B)

TexHUYeckue xapakmepucmuKu yugpoebix 8xo0oe
TexHu4Yeckue xapakmepucmuku yugpossix exodos DIO-DI6

3HayveHune En.
MapameTp
MwuH. Twn. Makc.
Hanps»eHue nor. 1 12 24 36 B
Tok nor. 1* 4,1 MA
HanpsokeHue nor. 0 0 9 B
Tok nor. 0* 1,45 MA

MakcumanbHas pasHOCTb NOTEHUManos
MexXay BHYTPEHHMMM LensaMm u nobbim 300 B
Bxogom DI (anekTpryeckas MPOYHOCTb)

MakcumanbsHo 0onyCcTuMoe HanpsdxXeHune

Ha LMdpoBbIX BXogax (M0 OTHOLLEHUIO K +36 B
knemme DIC)
MuHumansHasa anuTernbLHOCTb

1 Linkn
0BHapyxnBaeMoro umnynbca
Bpems peakumm FBD-nporpammel 2 Linkn
3awuTa OrtcyTctBYET

* npu 20C°, n HanpsxxeHnn 24B.
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«Mogynu pacwmpenuns MC» PykoBoacTtso

TexHu4Yeckue xapakmepucmuku yughpossix exodos DI7-DI8

3HayeHue En.
MapameTp
MwuH. Twn. Makc.
Hanps»keHue nor. 1 11 24 36 B
Tok nor. 1* 7 MA
HanpsikeHnue nor. 0 0 8 B
Tok nor. O 19 MA

MakcumanbHas pasHOCTb NOTEHUManos
MexXay BHYTPEHHMMM LensaMm u nobbim 300 B
Bxogom DI (HanpsixeHve nsonauunm)

MakcumansHas yacToTa criefoBaHus
UMMNYNbCOB (NS CKBaXXHOCTU 2, 40 KMy
amnnutyga 24B)

MuHumManbHas onuTenbHOCTb
UMNYnbCOB (B pexume cyeTa / B
PEeXMME U3MEPEHUS YaCTOThI,
CKBaXXHOCTb 2, amnnuTyaa 24B)

20 MKC

lMocTosiHHasa BpeMeHu
nporpaMmmupyemMoro unudpoBoro
unbTpa NMNynNLCOB (BPEMEHHOTO
anckpnmuHaTopa)

0,25 2500 MKC

lMepuog oBHOBMNEHUSA B pexnme
n3MepeHnst 4acToThl (Bpems cyeTa)

I'Ipe/:l,en bHasi abconTHas OCHOBHas

NMOrpeLLUHOCTb N3MEPEHUs YacToTbl*™ (0,02F+2/F) fu

MakcumansHoe gonycTumoe
HanpskeHne Ha UmMdpoBbIX BXxogax (no +36 B
OTHOLLEHMIO K Krnemme DIC)

Mogynb cyeTa 2%

Mepnoa obHoBneHUs aaHHbIX B FBD- 1 LMK
nporpamme

Bpemsa peakuunn FBD-nporpammbl 2 LMKN
3awuTa OtcyTcTBYET

* npn 20C°, n HanpsbxeHun 24B.
** F — namepsemas yactora, 'y
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«Mogynu pacwmpenuns MC»

PykoBoacTtso

TexHu4Yeckue XxapakmepucmuKku HympeHHec0o UCMOYHUKa HallpPs)XeHus

yugpoesbix exodoe

OcHOBHOE Ha3HaueHue BHYTPEHHEero WUCTOYHMKa HanpsXxeHusa Ll,l/l(prBbIX BXOOOB - Modava
HanpsaXeHna Ha OaTtyukn Ttuna «CyXOIZ KOHTaKT», a TaK Xeé NUTaHne BbIXOOHbIX KaCckKagoB A5iA
OaT4ynKoB C BbIXOOAOM TUNA «OTKprTbIIZ KONMNEeKTop». TexHn4eckne XapaKTepUCTUKM UCTOYHUKA

npmneeneHbl B Tabnuue Huxe:

TexHUYecKue xapakmepucmuKu 8HYMpPeHHe20 UCMOYHUKA HarpsiKeHUs!

3HaveHue En.
MapameTp
MwuH. Twn. Makc.
BbIxogHoe HanpsxeHue 20,0 21,0 22,0 B
MpenensHO JONYCTUMBINA BLIXOOHOW TOK 30 30 MA
MpenensHo gonycTMMasi MOLLHOCTb 630 MBT
3 EcTb, BO3MOXEH KpaTKOBPEMEHHbIN
alMTa OT KOPOTKOro 3aMblkaHMs Ha .
BLIXONE (8o 40mc) cbon paboThl
A DOUTO...DOUT4
3alumTa oT nogaymn NnpPSMoro 1 obpaTHoro ECTb, BOSMOXEH KPATKOBPEMEHHBIM
Ha;u COKEHMI A P P (8o 40mc) cbon paboThl
P DOUTO...DOUT4
Mynbcauumn BbIXOAHOIO HaNPsHKEHUS 200 mB
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«Mogynu pacwmpenuns MC» PykoBoacTtso

ModknrovyeHue eHewHuUx yenel K yuugppoebIM exo0am

OcobeHHocTaMM umndpoBbix BxogoB MC gaBnsioTca AByHanpasreHHble ONTPOHbI M obLias Toyka
DIC. YnpolleHHasa anekTpuyeckasa cxema LMdpoBbIX BXOOOB NpUBeAeHa Ha pUCYHKE HUXKE.
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: Ha MK Ho MK :
| : |
| = =
| AY AY |
| [ ] [ ] [ ] |
I —|_| |
o
: ééggzumﬂmgtgmoagnb[\q[|
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25126 127 128129 130 (31 |32 |33 134 |35 (36

PucyHok 12. YnpouweHHas anekmpudyeckas npuHyunuarnsHasi
cxema yughposnbix exodoe MC. DIC — obwas knemma, DIX —
8x00 dsyHarpasieHHo20 onmpoHa, Vout+ Vout- - 8b1x00bl
8HYMPEHHe20 UCMOYHUKAa HanpsiKeHust yugposbix 8xo008.

BHUMAHMUE! 3AMPELLUAETCA NOOKNOYATb BHELUHUA UCTOYHUK
A NMUTAHUA K KITIEMMAM VOUT+ U VOUT-
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«Mogynu pacwmpenuns MC» PykoBoacTBo

I'Ipmmep NnoAaKrn4yeHna OaTtyMKoB TUMaA «CyXOVl KOHTaKT» C oTpuuaTesibHbiM U NONOXUTESIbHbIM
(OTHOCI/ITeJ'IbHO KIieMMbl D|C) obWwmMM noTeHumanom un nUTaHuem OT BHYTPEHHEro MCTOYHUKa

HanpsaXxeHnq LI,I/ICprBbIX BXOOOB:

Ho MK Ho MK I: Ho MK Ho MK
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PucyHok 13. lNpumep nodkroveHuUs1 damyukoe mura «Cyxol KoOHmakm» (creea — ¢ rnosoxumesibHbiM
obuwjum nomeHyuanom, crnpasa — ¢ ompuuamersbHbiM). [TumaHue om 8HymMpeHHe20 UCMOYHUKa
HanpspKkeHUs1 4ugposbix 8xo0008.

Mprmep NoaKNYeHNss 4aTYMKOB TUMA «CYXOW KOHTaKT» C MCMOSIb30BAaHNMEM BHELLUHEro MCTOYHUKA
nuTaHna (Hanpumep, aAns obecrneyveHns ranbBaHNYECKON pa3BA3KM):

Ho Mk Ho ME

s o)

L

I (éggzuﬂﬁmQ:QMDagﬂb"M[j

R CIEICIE EEICGECE CE
S12eN 27 (23 [29 ]300 (31 |32 |33 |36 |35 |36

=26B(F) Y

PucyHok 14. lNpumep nodkmnroveHUss 0amyukoe muna «cyxou
KOHMakm» ¢ numaHueM om 8HeWHe20 UCMOYHUKa HarnpsKeHust
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«Mogynu pacwmpenuns MC»

PykoBoacTtso

Mpymep NoOAKNIYEHNA OAaTYMKOB C BbIXOAOM «OTKPbIThIN konnekTop(n-p-n) / oTKpbITbIn CTOK (N)».
[MokasaHbl BapuaHTbl NOOKMIOYEHUA C NMUTAHMEM BbIXOOHOMO Kackaga gaTyvka OT BHYTPEHHEero
MCTOYHUKA HanpsXXeHus ungpoBbIX BXOAOB (&) U OT BHELHero UcTovHuka (6):
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PucyHok 15. lNpumep nodknroveHuss damyukos mura «omkpbimbil kornekmop NPN»; a — ¢ numaHuem
8bIXOOHO20 Kackada om 8HyYmMpeHHe20 UCMOYHUKa HarnpsikeHus, 6 — ¢ numaHuem 8bIX00HO20 Kackada
0om 8HeWHe20 ucmoYHuka. lyHKmupom rnokasaHbl 0am4yuku ¢ 8bIX000M murna «OmKpPbIMbIU KO/IIEKMop»
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Mpumep NOAKMNIOYEHNS [OATYMKOB C BbIXOAOM

«OTKpPbITBI  KonnekTop(p-n-p) / cTtok (P)».

lMpuBeaeHbl NpyMepbl NOAKMYEHUs OaTYMKOB C NUTAHWEM BbIXOOHOMO Kackaga OT BHELUHEro
MCTOYHUKA (a) U BHYTPEHHEro MCTOYHUKA HanpsxeHus ungposbix Bxoaos (6):
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PucyHok 16. lNpumep nodkrrodeHUss damyukos murna «omkpbimbil kornnekmop PNP». «a» -
damyuKu U 8bIXOOHOU Kackal rnumaromcs om 8HeuwHe20 UCMOYHUKa, «6» - 0amuyuku u
8bIXO0HOU Kackad rnumaromcsi 0 8HymMpeHHe20 UCIMOYHUKa HarnpsiKeHus yugposbix 8xo0008.
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MpvMep NoAKMHYEeHMS 4aTYMKOB C ABYXTAKTHLIM U AnddepeHLmanbHbIM BbIXOO40M:
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PucyHok 17. lNpumep nodkrroveHus1 damyukos ¢ akmueHbIM
8bIXO00M.

MoMUMO NPMBEOEHHbIX BbILE MPUMEPOB BO3MOXHbLI M APYrMe BapuaHTbl MOAKMOYEHW. [Npu
MUCNONb30BaHUM  OPYrMX BapuvaHTOB NPW  MOAKMKYEHMM  BHELWHWX  uenen  cregyet
PYKOBOACTBOBATbLCSI NPUBEAEHHOW BHYTPEHHEN CXeMol (CM. puc. 11) n He HapyLaTb HOpMarbHbIX
pexMmoB paboTbl LNGPOBLIX BXOAOB (CM. TabIl. TEXHUYECKMX XapaKTEPUCTUK).

MpumevaHus:

§ CxeMbl NOAKMIOYEHUS ANSA CYETHbIX BXOAOB MOMHOCTBIO aHAaNorMyYHbl NPUBEAEHHbBIM
npvmepam

8 He wucnonb3yinte nepemMeHHoe HanpshkeHwe Onsi NUTaHus AUCKPEeTHbIX BXogoB. He
CMOTPSi Ha TO, YTO OMTPOHbI AByHanpasrieHHble, FBD-nporpamma Gynet paboTaTb
HEKOPPEKTHO: BXoAbl ByAyT CUHXPOHHO «apebesxaTb» Npu nogade HanpsxeHus. Ecnn
BCE XXe B 3TOM €CTb HEOBXO4MMOCTb, TO NpWU paspaboTke NporpaMmmbl y4UTbIBanTe, YTO
Hanuuyne «apebesra» - 3TO NOsIBNEHNe CUrHana, a oTcyTcTBue «apebesra» - curHan Ha

BXOJEe OTCyTCTBYeT
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Ucnonb3oeaHue yugpoenbix exodoe e npukadHoll npozpamme

Bbibepute 3aknagky «YctpomctBa». Packponte Heobxogumbl yanbl: «MC» -> «[ucKpeTHble
BXxoAbl» Unn «CyeTHble BXoabl». BbibepuTe n BbiHeCUTE HEOBXOANMBbIE BOKM Ha pabo4dee none:
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PucyHok 18. Ucrionb3oeaHue OucKkpemHbix 8x0008 8 «SMLogix»

Bnoku din0-din8 cooTBeTCTBYIOT UNpoBbIM BXxOAaM obLiero HasHayeHust DIO-DIS8.
B cnyyae ecnn Tok Yyepes undpoBOn BXO4 HE NPOTEKaET, IMbO He npeBbICM Noporosbii, B FBD-
nporpammy 6ygeT Bo3BpawaTbCs norudeckas eguHuua. Koraa Tok 4depes3 umndpoBon Bxopg
NPEBbLICUT HEKOTOPbLIA MNOPOroBbIA TOK, COCTOSSHNE U3MEHUTCS Ha NTOTMYECKUIA HOIMb.
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Ucnonb3oeaHue cHemHbix 8x0008 € NpukKs1adHol npozpamMmme

Bxogbl DI7 n DI8 nepeBogaTcsi B CYETHbIN peXnm aBTOMaTMyeckn, korga B FBD-nporpamme
ucnonb3yetca cootrseTcTByowmn 6rok FREQ() unm CNTR().

Bnok FREQ(dinx) (FREQuency) — lNepeBoguT BXOA4 B CHETHbIA PEXMM M BO3BpaLlaeT 4acToTy
crnegoBaHUsA MMMYNbCOB Ha COOTBETCTBYIOLEM CYETHOM Bxoge (nmpu ycrnosuu, 4TO aMmnnutyga
UMMYNbCOB [OCTATOMHA, a ASIMTENbHOCTL OorMblle 3a4aHHOW MOCTOSIHHOW BpeMeHn UudpoBOro

dunbTpa).

Bnok CNTR(dinx) (CouNTeR) — [llepeBoauT BXOA4 B CYETHbIN PeXum K BO3BpalLaeT 4YUCIOo
UMMYNbCOB, NOCTYNMBLLEE HA CYETHbIN BXO4 C MOMeHTa npegblaylwiero copoca. Nepsbin copoc
dopmMupyeTcs aBToMaTuyecku, B MOMeHT 3arnycka FBD-nporpamMmmbi.

Bnok CRST(dinx) (Counter ReSeT) — C6poc COOTBETCTBYIOLLENO CHETYMKA MMMYSbCOB.

Bnok CR_ACK(dinx) (Counter Reset ACKnowledgement) — noaresepxaeHue cbpoca cyetyunka. Ha
Bbixofe Onoka BbICTaBMNsE€TCA eavHuua B criydae, ecnu cbpoc cyetynka BbidBaH 6nokom CRST,
npowen ycnewHo n nogreepxaeH MC. lNMepenonHeHne cyeTumka, cbpoc m3-3a cbosi NnuTaHusa u
nepBoHayanbHas WHUUManusaums FBD-nporpammbl He npuBeayT K MOSIBEHUIO NOrMyYecKom
eMHULbI Ha BbIxode 3Toro 6noka.

Lughpoeolu npoepammupyembliti hunbmp

Mpn pabote B cyeTHOoM pexume (FREQ / CNTR) BO3MOXHO wucnonb3oBaHwe UMEPOBOro
nporpammmpyemMoro unetpa wumnynecoB ansa Bxogos DI7 u DI8. Uwndpposon cunetp
obecneynBaeT HEYYBCTBUTEMBbHOCTb K MMMynbCaM, C ANUTENbHOCTbIO MeEHbLUe 3adaHHOWN.
BknounTb M HACTPOUTbL PUNLTP MOXHO LLENKHYB NPaBOM KHOMKOW MbIwK no nuktorpamme MC B
AepeBe YCTPOMCTB, U BblbpaB B KOHTEKCTHOM MeHK NyHKT «[lapameTtpbl MC». [MapameTpbl
«FILTER_dinx» BkntovatoT cunbTpaumio, napametpbl «FILTPARAM_dinx» 3agaloT NOCTOSHHYHO
BpeMeHu uudposoro dunbTpa. NogpobHee cMm. pasgen «Momowb» nporpaMmmbl «SMLOGIxX».
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5.2 INCKpeTHble BbIXoabl

O6buwue ceedeHus

Ha MC umeetcsa 10 uMdpoBbIX BbIXOA0OB — 5 BbIXOAOB HAa OCHOBE 3M1eKTPOMarHUTHbIX pene unm 4
cummuctopa M 1 anekTpoMarHWTHoe pene M 5 BbIXOOOB Ha OCHOBE OMTO3MEKTPOHHbLIX pene.
TexHn4Yeckne xapakTepucTmkm LMgPOBLIX BbIXOAOB NPUBEAEHBI B Tabnuuax Hke.

AnekmpomacHumMHbIe pene, ebixodbl DO0-DO4

HasBaHue 3HayveHune
HoMuWHanbHoe KOMMYTUPYEMOE HanpsKeHne jggg;ggpﬂ
nepemMeHHOro 1 NOCTOSIHHOIO ToKa —24B
MakcumanbHO JOMYCTUMbIN KOMMYTUPYEMbIN TOK, He 6onee 5A
ConpoTuMBneH1e KOHTAKTOB perne B 3aMKHYTOM COCTOSIHUK 0,1Q
ConpoTuMBNEHNE KOHTAKTOB pefie B pa30OMKHYTOM COCTOSHUM 100MQ
Bpems nepekntoyeHns pene, He bonee 20mc
Pecypc KOHTaKTOB, NepeKknyYeHnin, He MeHee 80 000
MwuHmansHO gonycTumas Harpyska 5B/10mA
Bpemsi peakumm Ha nameHeHne B FBD-nporpamme, He 6onee 1 umkn
3awwTa HeT
Cumucmopsi, 8bixodbl DO0-DO4

HasBaHue 3HayveHune
HoMWHanbHoe KOMMYTUPYEMOE HaMnpsKeHNE NEPEMEHHOrO ToKa ~230B/50Tu

~230B/60My

MakcumanbHO JOMYCTUMbIN KOMMYTUPYEMbIN TOK, He 6onee 1A
Bpewmsi nepekntoyeHns cummucTopa, He bornee 30mc

(BCTpOEHHbLI KOHTPOMb Nepexoaa HanpshkeHust Yepes 0)

(ans cetn 500My)

Pecypc «KOHTaKTOB», NepektoyeHnn

He orpaHuyeH

Bpems peakuuu Ha nameHeHve B FBD-nporpamme, He Gonee

1 yukn

3awmTa

Cynpeccop HanpshkeHus
(amnnutygHoe
HanpshkeHune
cpabatbiBaHus 440B)
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OnmoanekmpoHHbIe pesie, 8bixodbi DO5-DO9

HassaHue 3HauyeHue

Tun OpHonontcHoe, HopManbHO
pa3oMKHyTOE

HomunHanbHoe KOMMYTUPYEMOe HanpsXeHne ~24B

nepemMeHHOro 1 NOCTOAHHOIO ToKa =24B

MakcumanbHO JOMYCTUMBIN KOMMYTUPYEMbIV TOK, He Bonee 400mMA

ConpoTuBneHune Knoya B 3aMKHYTOM COCTOSHMM, He bornee 2,5Q

TOK yTeUKM Krtoya B pa30OMKHYTOM COCTOsIHMM, He Bonee 1MKA

Bpems cpabatbiBaHuA pene, He 6onee 1.5mc

Pecypc «kOHTaKTOB», MepekritoyYeHnii, He MeHee

HEe orpaHun4eH

Bpewmsi peakuun Ha nsameHeHue B FBD-nporpamme, He 6ornee

1 yukn

3awmTa

Cynpeccop HanpspkeHus
(HanpspkeHne Havana
cpabatbiBaHus 36B)

Lincdpposbie BbIxOoAbl Ha OCHOBE OMTOpene npegHasHadeHbl Ans KOMMyTauun pe3ncTUBHOM
Harpysku, TBepAoTeNbHbIX pene, namn HakanueaHud. MakcumanbHO AOMYCTUMBIA TOK Harpysku
onTopene He OormkeH npeBbiwaTte 400MA. 31O TpebGoBaHME OTHOCUTCA K KPaTKOBPEMEHHbLIM

(MyckoBbIM TOKaM) 1 ANUTENbHLIM Harpyskam. MakcumansHO AonyCTUMOE HanpsXXeHne Harpysku B
pPa3oOMKHYTOM COCTOSIHUM OMNTOPEne He JOSMKHO npeBblwaTh 36B(~25B).

lModknroyeHue eHewHuUx yeneu

MoakniodeHne BHELLHMX Lenen K uMdpoBbIM BbixogaM OCOBEHHOCTEN He MMeeT. YNpoLleHHasi

CXemMa npumseneHa Ha pucCyHke:
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PucyHok 191. Ucnonb3oeaHue yughposbix 8bix0do8.
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5.3 AHanoroBble BxoAabl

O6buwue ceedeHus
AHaJ'IOFOBbIe BXO4bl npep,HasHaqubl and M3MepeHMﬂZ

TEPMOCOMNPOTUBNEHWNI

TEPMOCONPOTMBIIEHMI C 0BpaTHOM xapakTepnctukon NTC

CUrHanoB JaT4MKoOB C HOPMUPOBAHHbLIMU Bbixogamu Tuna «0-5B», «0-10B» u ap.
CUrHanoB 4aT4YMKOB C HOPMUPOBAHHBLIMM BbIXogamun Tuna «4-20mMA»

w W W W

PexuMbl paboTbl aHanoroBbIXx BXOOOB YCTaHaBNUBAKOTCA NporpaMMHO M3 cpedbl «SMLogix». B
cnyvyae wucnonHenns MC c¢ 4-4 aHanoroBbiMM Bbixogamun dyHKUMoOHanbHocTb Al4 un Al5
orpaHnyeHa — OOMYCUMO MOAOKNKOYEHWE OATYMKOB TOJIbKO C HOPMWPOBAHHBLIMA
BXOOAMMW.

TexHu4Yyeckue xapakmepucmuku

Obujue mexHu4eckue xapakmepucmuKku aHasioe08bIX 8x0008

3HayveHune
MapameTtp EavHuua

MWH. Makc.
PaspsigHocts ALIT 24 out
Tun AUN Cwurma-genbTa

TepmoconpoTmBneHNs
T ot 0 go 400 KOm
UMbl NOOKIIOYAEMbIX AAaTYMKOB 0-10B
4-20mA
O6Lwme ToukM Mexay KaHanamm knemmbl AGND
Bpewmsi BbIGOpKM 120 MCeK
MepekpecTHas cBs3b MeXAy kaHanamu no 100 E
NOCTOSAHHOMY TOKY (NepexofHoe 3aTyxaHue) A
Bpewmsi ctabunusavumm
10 MUHYTBI

(ycTaHoBneHMe TEMNIOBOIO peXxuma)
Tun ranbBaHNYeCKON pa3Ba3Ku OtcyTcTBYET
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TexHuYecKue xapakmepucmuKu aHasio208bix 8x0008 8 pexume «0-10B»

3HayeHue
MapameTtp EavHuua

MWH. ™. Makc.
[nanasoH namepsemMbix BENNYMH 0,05 10,5 B
BxogHoe conpoTtuBneHue 20 MOwm
dopMaT BbIXOAHbIX AaHHbIX BeLLeCTBEHHbIN mB
Makc. anutensHas neperpyska -30 40 B
Makc. nukoBas neperpy3ska (1mc) 15 kB
lMokasaHns npu neperpyske 10.5 B
Bpewmsi BbIGOPKM( C yHETOM YCTaHOBIEHMS) 100 130 MC

~24B, -30B...+40B
Twvn 3awmThI lMokasaHnsi Bcex BXOAOB UCKaXKalTCs Ha BpeMst
neperpysku

MorpelwwHocTb npu +25C 0.00875 0.011 0.033 %
CpepnHekBagpaTuyeckoe 3Ha4yeHune 0.875 1.094 3.28 VB
HanpshKeHus Wyma, NpuBEAEHHOE K BXOAY

TexHuYecKue xapakmepucmuKu aHasio208bIx 8x0008 8 pexume «4...20MA»

3HayeHue
MapameTtp EavHuua
MUH. ™n. Makc.
[unana3oH namepsaemMbix BENNYMH 0.01 20 MA
BxogHoe conpoTtusneHune 190 220 Om
BxoaHas UHOYKTUBHOCTb 50 HIMH
dopmaT BbIXOOHbIX AaHHbIX BELLECTBEHHbIN MA
Makc. gnutenbHasa neperpyska 100 MA
Makc. nukoBas neperpyska (1mc) 170 MA
Bpewmsi BbIGOPKM (C yHETOM YCTaHOBIEHMS) 200 350 MC
MokaszaHns npu neperpyske 21 MpubnuautensHoe 50 MA
3Ha4eHue Toka

ABTOMaTMYECKOe OTKMYEHME TOKOBOro KaHana, ¢

nocneayrouwmnm nepeknioyYeHnem B pexmm 3allnTbl

Twvn 3aWwmThI OT nepeHanpsaxeHu4d. Mocne cHATHA neperpyskun

nponcxognT BoCCTaHOBJ1EHNE LTaTHON pa6OTbI
yepes 3 CeKyHAbl

MorpewHocTtb npn +25C 0.00875 0.011 0.033 %
CpegHekBagpaTnyeckoe aeKkTMBHOE

3Ha4yeHne ToKa Wyma, NpMBegeHHoe K 8,75 10,94 32,8 MKA
BXoay
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TexHu4yeckue xapakmepucmuKku aHasioco8blx 8x0008 8 pexume usmepeHus

conpomuerneHutl
3HauyeHue
MapameTp EavHuua
MWH. ™n. Makc.
Avana3oH namepsiemMbix BeNMMYUH

B pexxume RTD50 0 180 Om
B pexxume RTD100 0 360 Om
B pexxmume RTD1000 0 2980 Owm
B pexxume NTC (meHee 2.8kOm) 0 2800 Om
B pexxume NTC (6onee 2.8kOm) 2800 400000 Om
BxogHoe conpoTtuBneHue 200 MOwm
dopmaT BbIXOAHbIX AaHHbIX BELLLeCTBEHHbIN Om
Makc. gnutenbHasa neperpyska -0,8 40 B
Makc. nukoBas neperpyska (1mc) 1.5 kB
Moka3aHusi Npu BbIXxOAe 3a AManasoH 0 Owm
MokasaHuns npu o6peie EXC, GND 0 Om
Sponn uop (¢ eron w | w0 | we

OTHOCUTeNbHasi NOrpeLHoCcTb Npu +25C

B pexxmume RTD50, R =50 Om,

0.009 0.013 0.027 %
OBYNpPOBOAHas cxema
B pexime RTD100, R = 100 Om, 0.021 0.0311 0.06 %
YeTbIPEXMNPOBOAHAs cxema
B pexumve RTD1000, R = 448 Om, 0.023 0.045 0.09 %
TpéXnpoBoaHas cxema
B pexxmume NTC, R =5 kOm 0.022 0.033 0.066 %
B pexxume NTC, R =22 kOm 0.130 0.195 0.39 %

CpenHekBagpaTMyecKoe 3Ha4YeHue Wwyma

B pexnme RTD50, R =50 Owm,

0.016 0.024 0.048 Om
ABYNPOBOAHAS CXEMa

B pexume RTD100, R = 100 Om, 0.0073 0.011 0.022 Om
4eTbIPEXNPOBOAHAS CXeMa

B pexume RTD1000, R = 448 Om, 0.111 0.167 0.334 Om
TpexnpoBoaHad cxema

B pexxume NTC, R =5 kOm 5.16 10.5 15.48 Om
B pexxume NTC, R =22 kOm 18.55 27.83 55.66 Om
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3HayveHune
AGcontTHoe (MMKoBOe) 3Ha4YeHue Wyma
B pexume RTDS0, R =50 Ow, 0.161 0.24 0.482 Om
OBYNpPOBOAHas cxema
B pexiume RTD100, R = 100 Ow, 0.077 0.112 0.224 Om
YeTbIPEXMPOBOAHASA CXxema
B pexumve RTD1000, R = 448 Om, 0.86 13 259 Om
TPEXNpPOBOAHAA cxema
B pexxmume NTC, R =5 kOm 10.32 15.48 30.96 Owm
B pexmume NTC, R = 22 kOm 126.31 189.47 378.93 Om
AdcheKkTUBHOE pa3pelleHue TeMnepaTyphbl
B pexxmume RTD50, R =50 Om, 0.08 012 024 C
OBYNpPOBOAHas cxema
B pemvlme RTD100, R =100 Owm, 0034 0.055 011 C
YeTbIPpEXMPOBOAHASA Cxema
B P.ex(wme RTD1000, R = 448 Om, 0.0564 0.0847 017 C
TPEXMNpPOBOAHAA cxema
B pexxmme NTC, R =5 kOm 0.0349 0.105 0.21 C
B pexxume NTC, R =22 kOm 0.0237 0.0355 0.071 C
Tok Bo36yxpeHus
B pexxmume RTD50 1.18 MA
B pexxmume RTD100 1.16 MA
B pexxmume RTD1000 0.9 MA
B pexnme NTC (meHee 2.8k0Om) 0.62 1.18 MA
B pexume NTC (6onee 2.8kOm) 0.012 0.62 MA
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ModknroyeHue eHewHuUx yenel

HekoTopble OCOGEHHOCTU TMOAKMIYEHUA MOXHO MOCMOTpeTb B rnaBe «PekomeHgauun no
NOAKMIOYEHNIO aHaIoroBbIX Lienems.

AHanorosbln BxoA4 B pexume «0-10B» HopmanbHO (YHKUMOHUPYET, eCcriv HanpshkeHue Ha
BXOJHOM KrieMMe KOHTponrepa HaxoauTcs B AuanasoHe oT 0-10,5B, cBepx ykaszaHHOro ananasoHa
cpabaTbiBaeT BCTPOEHHasd 3awuTa Bxoga. [lpu yBenuueHun HanpshkeHus cBbille 40B Ha
ONUTeNIbHOE BpPeMS BO3MOXEH BbIXO U3 CTPOS KaHara nameperHus AIN.

Mpy nogayve ANMTENBHOIO HaNPSXKEHUA oTpuLaTENbHON NONSAPHOCTM (No oTHoweHuo K AGND), Ha
Bxoq AIN Hmxe -30B BO3MOXHO paspyLLeHne BHYTPeHHUX uenen kaHana AlN.

B pexvnme nsamepeHus «4-20MA» aHanorobli BXo4 MOXeT naMmepstb Tokn oT 0 go 50MA, npu
npesbleHnn nopora 21MA NPOMCXOAUT NEPEKMOYEHNEe W3MEepPUTENbHOM Uenu Ha rpyboe
uamMepeHne Toka. B crnyyae ecnm TOK KaHana npesbilwaer ~30MA, TO npousBOAUTCA
aBTOMaTM4ecKoe 3alMTHOE OTKITYEeHME TOKOBOro KaHama W BKIIHOYEHME pexuMma OrpaHu4eHus
BXOOHOro HarnpsbkeHusi. B atom pexunme MC nepuvoamyecks BKMOYAET TOKOBbIA KaHam u
BbINOMNHSAET rpybbin 3amep Toka. M3aMepeHHbIn TOK aABnsieTcs npubnukeHHbiM. lMocne cHATMS
neperpy3skn MC aBToOMaTU4eCckuM BEPHETCS B LUTATHbLIN pexum paboTel. Pexum neperpysku no Toky
He siBnsieTca onacHbim ana MC.

nonsApHocTn (nNo oTtHoweHunrw K AGND), Huxe 4yem -0.5B BO3MOXHO MCKaXeHue

f BHUMAHUME! [pn nomaye Ha nwoboM BxOoA4 HaNpAXEHUA oTpuuaTerbHOMN
nokasaHun ocTanbHbIX KaHanNnoB, BHe 3aBUCUMOCTMU OT TUNa KaHanos!
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ModknroyeHue damyukoe ¢ 8bixo0om «0...10B»
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PucyHok 21. lNpumep nodknodeHus damyuka ¢
8bIxo0omM «0-10B>

lModknroyeHuUe 0amyukKoe ¢ 8bIX000OM «4...20MA»
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PucyHok 22. lNpumep nodkovyeHUss dam4yuka
C 8bIX000M «4-20MA>»
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lModknroyeHue pe3ucmue8HbIxX dam4ukos
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PucyHok 23. Cxembl 08yxrpo8o0HO020

MooKMoYeHUs pe3ucmusHbIx 0amyuKos
B OByxnpoBOOHOM CXeMe BIIMSHME  COMPOTMBIIEHMS  MNOOBOOSALWMX  MPOBOAOB  BHOCUT
CUCTEMATUMYECKYID MOrPEelHoOCTb B pes3ynbTaTbl  U3MepeHun. WamepsieTcd He  TOmMbKo

conpoTtueneHne TC, HO 1 CONPOTUBIIEHNE COEAMHUTENBHBIX MPOBOAOB. Takas cxeMa MOXET ObITb
Mcnonb3oBaHa B Cnyvae, ecrnv COMpPOTUBIIEHWE COeAMHMTENbHbIX MPOBOAOB RMNp mano no
cpaBHeHMO ¢ RX, nnbo kKorga cCOMpOTMBIIEHME MNPOBOAOB W3BECTHO W CTabuNbHO (MOXHO

MCMNONb30BaTb MPOrPaMMHYH0 KOppeKLUMo). [lonycTMbl 06e CXeMbl NOAKITHOYEHUS], HO NleBasi CXema
BGonee nomexo3aluLEHHas, Yem npasasi.
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PucyHok 24. Cxema mpexrnpo8odHO20
MOOKITYEHUST PE3UCMUBHbIX 0am4uKo8

TpexnpoBogHas cxema [MOAKMIOYEHUs UCMonb3yeTcd ANnd  KOMMeHcauun ConpoTuBNeHus
coeguHuTenbHbIX NpoBogoB TC. B aTom pexume namepsietcst conpotmerneHne R = Rx + Rnp2 u
OOMONHUTENBLHO, ANA OLEHKN CONPOTUBIIEHNSA NPOBOLOB, OAMH pa3 3a TpU U3MepeHnsa genaetcd
JonornHuTtenbHoe uamepeHve Rc = Rnpl+Rx+Rnp2. PedynbTaTbl JONOMHUTENbHLIX U3MEPEHU B
FBD-nporpammy He BbiBogaTca. [lpn ycrnoBum paBeHcTBa Rnpl u Rnp2 conpotmeneHue

nogsogsawmx nposogos Rnp = Rc — R. Ha BenuunHy Rnp BHOCUTCA nonpaBka B pesynbTar
N3MepPEHUN.
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PucyHok 25. Cxema 4embipexrpo8odHO20
MOOKITYEHUST PE3UCMUBHbIX 0am4uKo8

YeTbipexnpoBogHass cxema MOAKMNIYeHNss sBnsieTcss Hambonee npegnovTUTENbHOW, TakK Kak
NO3BONSAET MOMHOCTBIO MUCKMYUTE CUCTEMATUYECKME OWNOKM WU3MEPEHMIN, CBA3AHHbIX C
HEHyneBbIM COMNPOTUBIIEHNEM COEOUHUTESbHbIX MPOBOAOB. OTO AOCTMraeTcs MCMNOMb30BaHUEM
«KernbBUHOBCKOro» NOAKMOYeHnsa — «curnosbie» NMHUM EXCX n AGND BbINOMHAIOTCA OTAENbHbIMMU
NPOBOAHMKAMKN, a W3MepuTenbHble nnHUM AlX n Alx+1l — oTtaenbHbiMu. Takum obpasom,
n3MepsieTcd nageHne HanpskeHUs MMEHHO Ha JdaTyMke, a He CYMMapHOro COnpOTUBIEHUS
JaTynka U CoeguHUTENbHbIX MPOBOLOB. Takke, YeTbIpexnpoBOAHOE MOAKMYEHME MNO3BONSET
NonyynuTb MeHbLINA YypoBeHb LWyMa. [lpu usMepeHnax ucnonb3yetca AundpdpepeHumnansHbin
ycunuTenb, KOTOPbLIA NPU UCMOMNb30BaHUN «BUTOW Mapbl» ANA NOAKMOYEHUA AaTyuka nossonseT
nogaBuTb NOMexun, HaBedeHHble Ha Heé. OCHOBHOW HEOOCTaTOK CXEMbl — UCMOSib30BaHME ABYX
aHanoroBbIX BXO4OB BMECTO OA4HOM0 1 60MbLUIOM pacxod NpOBOAOB.

43



«Mopgynu pacumpeHnmst MC» PykoBoacTtso

Hacmpolika aHanoz2oebix exodoe

1. Bxoa B MeHo KOH(UrypaLmm aHanoroBbix BXO40B MOXHO OCYLLEeCTBUTb TpeMs cnocobamu:

2. npwv Bbibope mogudmkaumm MC kHonka «HacTponka Ain»

3. npasbii Wen4yok no nukrorpamme «MC» B gepeBe yCTPOWCTB, MYHKT MeH «HacTponka
Ainx»

4. [lpaBbIM LWeEN4YKOM MO ainx B AepeBe YCTPOWUCTB WM MO BbICTaBfeHHOMY 6MOKy Ha
paboyem none, NyHKT «HacTponka Ain»

Mocne aToro 6yaeT Bbl3BaH KOHDUrypaTop aHaNoroBbIX BXOAOB:

x
AHanoroskle Bxoaks! |
DNaruuk MoakA4eHHe Tun RTD1000
il AIND ID-1DV j I'ﬂBH’""“:'U'30‘1"'De j I j EamtMua uatepeHia | Om
il AN |4-2DmA j I,ﬂBgHI‘IDDBDﬂ.HDE j I j BroaHan eemvuiHa | ConpoTuensHue
CHEMa NOAKANEHHA:
> amz [RTD | |meynposoaree x| [RTDIODD x|
> awz [rmo x| [Tpesnposoarce x| [RTD10OD0 7|
‘ﬂ AIN45 [RTD x| [Yerpesnpoeoanoe x| |[RTD1000
FT01000
il AINE INTE j Iﬂ.BgHI‘IDDBDﬂ.HDE j I j
il AINT IHEHaCTDDEH j I j I j
O Coemectimocte ¢ karrponneparad SMH2010 u Pixel | Mepuon onpoca scex kaHanos: 0.60 c.
Morowes | 0k I OTraeHa

PucyHok 26. [Juano2oeoe OKHO Hacmpoek aHano2o8bix exodoe MC

B none «[JaTumk» HanpoTMB HY>XHOrO BXOAa BblibepuTe HEOOXOAMMBIN TN aHanorosoro exoaa. B
cnyyae, ecrnu BblbpaH gaTunk «RTD», cTaHOBMTCA JOCTYMNHbLIM none «lMoAkntoveHne», B KOTOPOM
MOXHO BblbpaTb cnocob nogkntodeHne TC, (0 cnocobax MOAKMAYEHUS CMOTPU  «
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[MogknoyeHe pesncTuBHbIX OaTYMKOB»). Tak e anga gatunkoB «RTD» goctynHo none «Twun»,
KOTOpOe onpefensder yCuneHue M3MepuTenbHOro TpakTa, a TakK Xe npegensl namepeHun (Cm.
«TexHnyeckne xapakTepuUCTUKU aHaroroBblX BXOOOB B peXume MOOKMIOYEHUS PEe3NUCTUBHbIX
AaTumkoB»). «Tun» crnegyeTt Bbibupatb B COOTBETCTBMU C ucnonb3yembiM TC. Hanpumep, ans
TCI1000 cnegyert ykasbiBatb «RTD1000».

CnpaBa, B rpadunyeckoM none, nokasblBaeTca NoAckaska no cxeme noaknioveHus. KHonka «>»
OCYLLECTBISeT LEHTPOBKY 3KpaHa Ha COOTBETCTBYHOLWMIA BbIbpaHHOMY aHanorosomy Bxoay FBD-
6rok. B cnyyae ycraHosku donara «CoBMeCcTMMOCTb ¢ KoHTposnniepamm SMH2010 n Pixel» 6yaet
OCYLLECTBIIEHO aBTOMAaTM4eCcKoe MpUMBEAEHNE YMCMOBOro 3HA4YeHWs C aHanoroBoro Bxoda K
AnanasoHy, NPUHATOMY AN KOHTponnepos ceMenctB «SMH2010» n «Pixel».

npousBoAUTbL UX rpynnoBoe ynopsiaovuMBaHue no tuny. Hanpumep, cHavana
ToKoBble, 3aTem 0-10B, 3aTeM pe3uMCTUBHbIE OJAaTYUKU. DTO YCKOPUT mnpouecc
M3MepeHns Bcex KaHarnoB.

: BHUMAHUE! TMpu noaknoYeHMU pasfMYHbIX [aTYUKOB, KenaTesibHO

5.4 AHanoroBble BbIXoAbl

O6buwue ceedeHus

AHanorosble BbIXO4bl NpegHasHadeHbl ANg Nogayn Ha UCMOSTHUTENbHOE YCTPOWMCTBO 3a4aHHOro
HanpshkeHnsa B ananasoHe 0...10B. Heob6xoanmoe 3HauyeHne HanpshkeHnst 3agaeTcs NporpamMmMHo.

yI'IpOLLI,eHHaFI CTPYKTYpHaaA cxema nokasaHa Huxe:

!

Mum. yc. :

| _“Abapua AOUT' |

A '
A —{ gl
kod ) LIAN Jea POA TAOD Qs
: MR

yrp Reowb |

|

i

i

_ Modyas "ML

PucyHok 27. YcrnosHasi cxema aHano208bix 8bixodoe MC
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TexHu4Yeckue Xapakmepucmuku

TexHuYecKue xapakmepucmuKku aHarno208bIx 8bIXx0008

3HayeHue
HanmeHoBaHue xapaKTepucTuKu Ea. | Mpum.
MwuH. Twn. Makc
[ranasoH 3agaHnsa BbIXOQHOIO HanNpsiKeHust 0,04 10.3 B 1,2
OcHoBHas NOrpeLIHOCTb BbIXOQHOTO 0,0015+0.01 B
HanpsHKeHust
[unckpeTHOCTb 3agaHns BbIXOQHOMO 10 VB

HanpsaxXeHua

[ranasoH HOMWHAIbHbIX TOKOB Harpysku
ONS KaXkaoro Bbixoaa

Mpeaensl 4ONONMHUTENBHOM NOTPELLHOCTU
npuv N3MeHeHUM TemnepaTypbl OKpyKatoLen (0.001S) B 3
cpegbl B gmanasoHe -20 ... +65C

Mpenenbl ONOMHWUTENBHOW MNOTPELUHOCTM
NPy N3MEHEHUN HaNPSHPKEHWUIN NUTaHUA (0.001S) B 3
KOHTposnnepa B AnanasoHe 18 ... 36B

BenuunHa Toka Harpysku Ha 1 kaHan,
npueoasLas K cpabaTtbiBaHUIO CXeMbl

5/10 MA 4
3alMThl BbIXOAA OT KOPOTKOro 3aMblKaHUS
(IawuTbl)
MakcrumansHO JonyCcCTUMOe BHELLHee
HanpshkKeHne Ha KrnemMmmax aHarnoroBoro -0.7 +36B 5

BbIXo4a

1) OnpegensieTcs Npu HopMarbHbIX YCIOBUAX: TEMMepaType okpyxatollen cpeabl T = +25+5C

2) Ans conpoTmBneHns Harpy3sku 10kOm

3) S — 3apaHHoe 3Ha4YeHWe HanpskKeHWsl Ha aHanoroBoM BbIXoe

4) 5MA ans ucnonHexus ¢ 2A0UT, 10mA ans ucnonHeHus ¢ 4A0UT

5) HanpspkeHue, OWMOOYHO MOA4aAHHOE MOfb30BaTeNieM OT BHELUHEro UCTOYHMKA, KOTOpOEe He MPUMBOAMT K moTepe

paﬁOTOCI'IOCO6HOCTI/1 nnn yxygueHuo XxapaktepmcTuk aHarioroBsoro Bbixoga
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ModknroyeHue eHewHuUx yenel

I
| WcnoaHumensHoe
! ycmpolcmbo M
AT Q| Snp + +
Ao [ [l— 2B 248
A0 [ Q= il R
Modyne "MC"

PucyHok 28. lNpumep nodko4YeHUs1 BHeWHe20 ycmpolicmea K
aHarnoeoeomy 8bixody MC

NCTOYHMK NUTaHNA MOXKET ObITb Kak MOCTOAHHOrO ToKa, TakK 1 nepemMeHHoro.

[donyckaeTtcs ucnonb3oBaHve ANA NUTaHUA NPUBOAA TOMO Xe UCTOYHMKA, KOTOPbIA UCNOMNb3yeTcs
ana nutaHua koHTponnepa «SMH2G» unu «SMH2G(i)». B atom cnyyae obbeanHeHne KreMMbl
«AGND>» moayns u knemmbl «U-» KOHTponnepa obsisatensHo!

3awuma aHanoz2o8bix 8bIX0008

AHanoroBble Bbixogbl MC MMET BCTPOEHHYHO CXeMmy 3aliuTbl OT neperpysku. Cxema 3aluTbl
bYHKLUMOHMPYET cneayowmm obpasom: Npu NPEBLILLEHNM TOKOM Harpy3ku Noboro m3 BbIXOAOB
BENMUYMHBbI 5SMA, OpPMMPYETCHA CUTHAN OTKITHOYEHUS] UCTOYHMKA NMUTAHWUS BbIXOAHOIO Kackaga v
dopmmpyeTca cuctemHas asapusa «lleperpy3ka AOUT». MNpu aTtom, B cnydYae BO3HWMKHOBEHMS
CuUrHana OT CXeMbl 3alUWTbl, aHarloroBble BbIXOAbl MEPEXOAAT B PEXUM CaMOTECTUMPOBAHUS.
Mepuoanyeckn nNpPoOUCXOOUT BKIIKOYEHWE aAHANOroBbliX BbLIXOO4OB, WM MNPOM3BOAWTCA OLIEHKa
BbIXOZ4HOro Toka. Ecnu neperpyska ycTpaHsieTcsi, aHanoroBble BbIXOAbl NEPEXOAAT B HOPMarbHbIN
pexum paboTbl. [py NCNonNb30BaHUN B MPOEKTE HECKOSIbKUX aHANOroBbIX BbIXO4OB HEOGXOOUMO
yumTbIBaTb, YTO curHan “Asapusa” 6ygeT cdhopMmnpoBaH B crnyyae, ecnu Harpyska ogHoro JTIOBOIO
M3 BbIXO4OB pgocturHeT 5mA. B cnyyae BO3HMKHOBEHWSI CUrHana aBapum B PEXUM
camoTecTnpoBaHus 6yayT nepeBeaeHbl BCE aHanoroBbie BbiIxoap!.
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Ucnonb3oeaHue aHamo208bIX 8bIX0008 6 npuxnaduoa rnpoepamme
BbibepuTe B AepeBe naHenu «YCTponcTBa» Tpebyembli BbIXO4 U NEPEMECTUTE €ro Ha NONSHY:

r SMLogix - [MpoekxT]

‘ tarn Makpoc [MpaBka Bua  Okdo HacTporkk  Onupe Mosowe

D-SH| | =nea?|alhaws ao e »u|»

YeTpofcTES P X | NpoexT |
= 24 vcTpoficTea
—»- g 5MH 2601
[ 43 AWckpeTHEE Bxoakl
i JIMCKpETHEIE Bhlxo ARl
----- &% AHANOMOBRIE BX0AEI
----- & AHanoroeble Bblxoasl
~H KnagwmaTvpa
e (3 CUETHBIE EXOAEI
@- MHAMKATOPE
@' S
— - e
e BMIC iLink)
[ 4 JHCKpETHEE BX0AEI
@ JMCKpETHEIE Bblxoak
&% AHANOMOBRIE BX0AEI
—BI-EI & AHanoroekle Bblxoakl
¥ aouD
; % aoul
[+ @ CueTHEIE BX0AEI
A7) MoAYH paciukpEHHS
) ComL
- Comz
7)) MetPart

Mout [V

PucyHok 29. Ucnonb3oeaHue aHanoz208bix 8bixo0008 MC.

3HayeHne Ha Bxoge 6noka BbluMcnseTca no gopmyne:
KOO =U/10B * 1023,
raoe: U — Tpebyemoe HanpsikeHne Ha BbIXOOHbIX KIeMMax.

MOXHO YCNOBHO NPUHATL, YTO HanpsikeHne ot 0 no 10B 3agaétca gmanasoHom kogos 15..1015,
37O ynpollaeT MaTeMaTuyeckme pacyéTbl M HE MPUBOLMUT K 3aMETHbIM UCKAXKEHUSIM BbIXOAHOMO
curHana. daktuyeckoe HanpsbkeHume Ha Bbixoge OyaeTr mameHaTbcsa B gvanasoHe ot 0.15B go
9.93B, 4TO BO MHOMMX cnyyasax gonyctumo.
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6. TexHu4Yeckoe obcnyxuBaHme U KanMopoBka

TexHu4eckoe chnymueaHue

PekomeHayemasi neproanyHOCTb MEPOMPUSITUIA NO TEXHUYECKOMY OBCIyXMBaHUIO - 3 MecsiLa npu
HOPMarbHbIX YCIMOBUSIX 3KCMiyaTauumu, npu TsbkenblX ycroBusix — 1 Mecsid. B pamkax
NepuoanYeckoro  TEXHUYECKOro  OOCMyXMBaHWA  OOMKHbl  OCYLLECTBNSATLCA — crieaylolime
MeponpUsTUS:

BHewHun ocmotp MC Ha npeaMeT MexaHW4ecKux, TEMMoBbIX W NPOYUX
nospexaeHun. B cnyyae obHapyXeHUsa TakoBblX, CneayeT YCTpaHuTb MPUYnHY, WU, B
cny4ae HeobxogmmocTu, 3ameHnTb MC.

OunCTKY OT MbINN NN NHBIX 3arPA3HEHUIN BEHTUNALMOHHBIX oTBepcTMn MC.
MpoBepky M, Npn HEOHBXOANMOCTU, BOCCTAHOBNEHNE KAYECTBEHHbIX ANEKTPUYECKNX

KOHTAKTOB B KNEMMHbIX Briokax.

Kanu6poeka

,D,J'Iﬂ nognepXxaHua BbICOKOM TOYHOCTMU M3MepeHna aHanoroBbiX CUrHanoB MC Heobxogmmo
nepunoan4vyeckum KaJ'II/I6pOBaTb. Kanvl6p03|<a npoun3BoANTCA Ha npeanpudaTum n3rotoButene.

MepBbI KaNMBPOBOYHBLIN MHTEpBan: 1000u.
Mocnepyowmne mexkanmbpoBoYHble MHTepBarnbl: 250004.
lMpn HeBbINONHEHWM KanNUMBPOBOYHBLIX nNpouenyp gonyckatlTca Hebonbwne, MeHee 0.1%,

OTKINMOHEHUA CbaKTI/I‘-IeCKVIX MEeTPOJIOTMHYECKNX XapaKTepuctuk oT 3Ha4YeHUN, YKa3aHHbIX B
HacTosALleM pyKoBOACTBeE.
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7. MapaHTUMNHbLIN CPOK

[[apaHTUHbBIN CPOK — 1 rog ¢ MOMEHTA NOCTaBKMU.

8. NapaHTMNHLbIEe obsA3aTenbCTBA

Mprvemka mopyns pacwmpernst MC — XXXX-XX-X OCYLLECTBNSIeTCH OTAENIOM TeXHUYECKOro
KOHTPONS NpeanpusiTUs-M3roToBUTENS.

Ob6sa3arenbHbIMK yCrnoBnAMU COXpaHEeHUA FapaHTMVIHbIX 00513aTENBCTB ABNSAIOTCS:

CobntogeHne ycrnoBui akcnnyaTaumm, XpaHeHUs 1 TpaHCNOPTUPOBKU
CobniogeHne npegenbHbiX MapaMeTpoB, MPUBEAEHHbIX B TEXHUYECKNX
XapaKkTepucTmkax

FapaHTUAHBIMKU CyYasMn He SBNAKOTCS:
MexaHu4yeckme NoBpexaeHnst KOHTponepa
Bbixoa 13 cTposi u3-3a nonagaHus Bodbl BHYTPb kopnyca

9. CpOK CrnyXObl

Cpok cnyx6bl 10 net npu cobniogeHnn ycnosui akcnyaTaumm.

10. TpaHcnopTUupoOBKa

TpaHcnopTupoBka moaynsa pacwmpeHns MC — XXXX-XX-X OOSDKHA OCYLLEeCTBMASATbLCA B 3aBOACKOM
ynakoBKe NodbIM BUAOM TpaHcnopTa ¢ cobnogeHnem ENCTBYIOWNX HOPM M MpaBun.
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11. MpunoxeHune. CuUCTeMHbIEe aBapum

CucTemMHble aBapuM — [OWarHOCTUYECKME COOOLLEHMS KOHTpOSepa, YyKasbiBalwwue Ha
HEeMCNpPaBHOCTN MMM UCKIKYUTENbHbIE CUTYyaLMK, CBSA3aHHble ¢ paboTon moayns. MNpocmoTpeTb
aBapuMm MOXHO B CUCTEMHOM MEHI0 KOHTpornepa (cM. PykoBOACTBO Ha WCMNOMb3yeMbii
KOHTpOnep).

CucmemHsbie asapuu MC

HaumeHoBaHue
aBapum

Bo3MoXHble NPUYNHbBI

Cnocobbl ycTpaHeHusA

Mogudumkaums MC
(Owwmbka ID MC)

Mogudumkaums MC He
COOTBETCTBYET Moaudmkaumm,
ykasaHHon B «SMLogix»

3ameHunTe npubop noaxoasaLumMm, nnbo
nameHunte Hactporkn MC B «SMLogix»

Het HacTpoek MC

Huskoe kayecTBO CBSA3N C
KOHTpPOINepoM

[MpoBepuTb OTCYTCTBME NyrbcaLmn
nuTaroLwero HanpsbkeHus. MNMposeputb
HageXXHocTb coeanHeHmna MC —
KoHTponnep. OTKMOYNTL U BKITOYNTL
nMTaHne ¢ 3agepxkon bonee 2 cek

Het cBs3u ¢ MC

KoHTponnep He nonyyaet
JaHHbIx oT MC

MpoBepbTe HAAEXHOCTb U NPaBUIBHOCTb
coegmHeHns MC u koHTponnepa

Meperpyska AOUT

Ha ogHom (unn 6onee) n3
aHarnoroBbIX BbIXOO0B TOK
npesbICUIT AONYCTUMOE
3HauyeHue.

yCTpaHMTe MCTOYHUK NMeperpys3kn

Meperpyska AIN

Hanunune HanpsikeHus cBepx
O0ONYyCTUMOrO 3Ha4YeHUst Ha

yCTpaHI/ITb MNCTOYHUK HENCNPABHOCTU

knemme AIN
HeuncnpaBHoCTb Bbixoa 13 ctpos kaHana AIN OTnpaBnTb Ha PEMOHT NpeanpUATUIO
AIN BCNeAcTBME neperpysku N3roToBUTENIO
HeuncnpaBHocTb kabens MC MpoBeputb paboTy C 3aBE4OMO UCMPaBHbLIM
kabenem MC
BHyTpeHHsA HeuncnpaBHOCTb KOHTpONnepa lMpoBeputb paboTy C 3aBe4OMO UCMPaBHbLIM
HencnpaBHOCTb KOHTpPOIIepoMm

HeucnpasHocts MC

B cnyyae noBTOpeHUs owmnbKn OTNpaBnTb
Ha PEMOHT NpPeanpUATUIO U3TOTOBUTENIO




«Mogynu pacwmpenuns MR»

PykoBogcTteo

ApxaHrenbck +7 (8182) 45-71-35
AcTpaxaHb +7 (8512) 99-46-80
BapHayn +7 (3852) 37-96-76
Benropopg +7 (4722) 20-58-80
BpsHck +7 (4832) 32-17-25
BnapusocTok +7 (4232) 49-26-85
Bonrorpan +7 (8442) 45-94-42
EkatepuHbypr +7 (343) 302-14-75
Wxesck +7 (3412) 20-90-75
KasaHb +7 (843) 207-19-05
Kanyra +7 (4842) 33-35-03

Mo Bonpocam npoaax u noaaepxkn obpawjantecs:

KemepoBo +7 (3842) 21-56-70
Kvpos +7 (8332) 20-58-70
KpacHopap +7 (861) 238-86-59
KpacHosipck +7 (391) 989-82-67
Kypck +7 (4712) 23-80-45
Jluneuk +7 (4742) 20-01-75
MarnuToropck +7 (3519) 51-02-81
MockBa +7 (499) 404-24-72
MypmaHck +7 (8152) 65-52-70
Hab.YenHbl +7 (8552) 91-01-32

Hwx.Hoeropog +7 (831) 200-34-65

Hosocunbupck +7 (383) 235-95-48
Omck +7 (381) 299-16-70

Open +7 (4862) 22-23-86
OpeHbypr +7 (3532) 48-64-35
MeHsa +7 (8412) 23-52-98
Mepmb +7 (342) 233-81-65

PocToB-Ha-[oHy +7 (863) 309-14-65

PsizaHb +7 (4912) 77-61-95
Camapa +7 (846) 219-28-25

CaHkT-lNeTepbypr +7 (812) 660-57-09

CapatoB +7 (845) 239-86-35

Coun +7 (862) 279-22-65
CraBpornornb +7 (8652) 57-76-63
CypryT +7 (3462) 77-96-35
Teepb +7 (4822) 39-50-56
Tomck +7 (3822) 48-95-05
Tyna +7 (4872) 44-05-30
TiomeHb +7 (3452) 56-94-75
YnbsHoBckK +7 (8422) 42-51-95
Ypa +7 (347) 258-82-65
XabapoBck +7 (421) 292-95-69
YenabuHck +7 (351) 277-89-65
Apocnaenb +7 (4852) 67-02-35

caut: segnetics.pro-solution.ru | an. noyra: sce@pro-solution.ru
TenecoH: 8 800 511 88 70
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