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AKyuoHepHoe obuwjecmeo «3kopecypc» (ocHoeaHo 8 1997 200y), pocculickuli paspabomuyuk u
npou3eooumesib mexHu4YeckKux cpedcmea u cucmem NpomMbiluieHHOU aemomamusayuu, npedcmas-
nisem Kkama’soz npodyKyuu, npednazaemou 6 2026 200y.

AO «3Kopecypc» cneumanusnpyeTcs Ha paspaboTke 1 cepuinHOM MPOV3BOACTBE NPOrPaMMHO-
TEXHUYECKNX CPeACTB ANA MOCTPOEHMA NOKaNbHbIX CUCTEM YNpaBneHns, NPOTNBOaBaPUNHON aBTO-
MaTUYeCKOM 3aLUMTbl, MOXKapPHOW CUFHANM3aLUN U NOXKAPOTYLUEHWA, PErMcTpaL M 1 CMrHanm3aumm
nopg 3aperucTprMpoBaHHbIM TOBapHbIM 3Hakom BA3UC®.

Bbinyckaemble TexHUYecKme cpefcTBa cooTBeTCTBYIOT DefiepanibHbiM HOpMaM 1 Npasuiam B 06-
NacT NpoMmbllLyIeHHON 6e3onacHocTn «O0LWKMe NpaBuna B3pPbiBOOE30MNACHOCTY ANA B3PbIBOMOXa-
POOMNaCHbIX XUMUYECKNX, HePTEXNMUYECKMX 1 HedTenepepabaTbiBatoLnX NPou3BoacTB», «[pasuna
6e30MacHOCTN XMMUYECKM OMaCHbIX MPOW3BOACTBEHHbIX OOBEKTOBY, TeXHUYECKNM pernameHTam
TamoxkeHHoro coto3a «O 6e3onacHOCTU 06opyaoBaHMA AN PaboTbl BO B3PbIBOOMACHbIX Cpedax»
(TP TC 012/2011), «O 6e30MacHOCTN HN3KOBONBLTHOIO 06opyaoBaHusa» (TP TC 004/2011), «dnekTpo-
MarHUTHaA COBMECTMMOCTb TexHuYeckmx cpeacts» (TP TC 020/2011), «O TpeboBaHUAX K CpeAcTBam
obecneyeHus NoxapHon 6e3onacHOCTU 1 NoxapoTyweHus» (TP EADC 043/2017), a Takxe TpeboBa-
HUAM GYHKLMOHanbHoM 6e3onacHoCTU.

MpoayKuma KomnaHum BKNoYeHa B EQnHbIN peecTp Poccninckon pagmosaneKTpoOHHON NpoayK-
yum (MM PO N2 878), noaTBepKAeHO NPOU3BOACTBO NPOMbILLIEHHON NPOAYKUMUN Ha Tepputopun PO
(MM PO N°719), BcTpanBaemasn onepaLlmoHHaa cuctema peanbHoro BpemeHn OC BA3NC BHeceHa B
peecTp poCCMICKOro NPOrpaMMHOro obecneyeHuns, peleHna KOMNaHum COOTBETCTBYIOT TpeboBa-
Huam (MM PO N21912) ana nprMMeHeHNs Ha 3HAUMMbIX OObEKTaX KPUTUUYECKON MHGOPMaLMOHHOM
NHPPACTPYKTYpPbI B COCTaBe AOBEPEHHbIX NPOrpaMMHO-annapaTHbIX KOMMIEKCOB.

TexHnyeckne cpeacTBa BbIMYCKAOTCA KakK CO BCTPOEHHbIMK Gapbepamy UCKpo3awuTtbl (BuA
B3pbIBO3aWnTHI "ia"), Tak 1 B 06LWENPOMbILLIEHHOM UCNOoNHeHW. CpefcTBa, OCHALLEHHbIe N3Mepu-
Te/IbHbIMU KaHanamu, MMeIoT CBUAeTeNbCTBa 06 yTBepKAEeHUN Tna 1 BHeceHbl B [ocpeecTp cpeacTts
namepeHui Poccniickon Oegepaumm n Pecnybnnkn benapyce.

Mpu npon3BoOACTBE NPOAYKLMM NCMOMb3YeTCA: CaMOe COBPeMeHHoe 06opyaoBaHue Ansa aBTo-
MaTM3MPOBAHHOIO MOBEPXHOCTHOrO MOHTaXa KOMMOHEHTOB Ha reyvaTHble mnaTbl, 06pabaTbiBato-
wme ctaHkm ¢ YlY, cuctema aBTOMaTMUYECKON ONTUYECKOM MHCMEKLMN KauyecTBa MOHTaXa U Nanku
3/1IeMEHTOB Ha NeyvaTHbIX NyaTax, BbICOKOTOUHbIE n3MepuTeNibHble Npubopbl. Bce 310 obecneunBaet
BbICOKOE KaueCTBO M3roTaBnnBaemMbix ngenun. HagekHocTb NpoayKLmMm rapaHTMpyeTca CyLecTBy-
oLen Ha NPeaNPUATAN NATUCTYNEHYATON CUCTEMOW KOHTPOJIA KadyecTBa, 06s3aTeNbHbIMU CTEHAO-
BbIMU UCMbITAaHUAMW BCEX BbIMYCKAaeMbIX U3LeNUN.



BaKHbIM JOCTOMHCTBOM MPOrPaMMHO-TEXHUYECKIMX cpeacTs cepun BA3UC® snaeTcs ynobCTBO
KOHPUrypupoBaHua, He Tpebytolee cneumnanbHbiX 3HaHUIA U HAaBbIKOB MPOrpamMmMmcTa. ITo AOCTU-
raeTcAa 3a CyeT MCNoJsib30BaHWA COOBCTBEHHONW cpelbl KOHPUIYpMpPOBaHUA, cneuranbHo pa3pabo-
TaHHOW 451 3HAUYNTENIbHOTO YNPOLLEHUS pelleHnsa O60MbLUMHCTBA NPOCTbIX 3a4ay 1 3afay CpegHen
CNIOXHOCTU, a TaKXKe COKPALLEHMA HArpy3KM Ha NPOrpamMMHYI0 YacTb B 6oniee CNOXKHbIX MPOeKTax.
PeweHne 3agay Ha ypoBHe KOHPUIypUPOBaHNA CHUXKAET BblUNCAUTENbHbIE Harpy3ku, NoBbilwaeTt
CTabunNbHOCTb PaboTbl CUCTEMDI, CYLLECTBEHHO CHUXAET BO3MOXHbIe MPOrpamMmHble OWINGKK, No-
3BOSIAET YNPOCTUTb aHanu3 AeNCTBUA NpuW OTnagke 1 B Lenom obneryaet paboty paspaboTumka/
Hanaguyvka 1 onepaTopa CMCTEMbI.

Mpepnpusate NOCTOAHHO pPaCIMPAET HOMEHKNATYPY BbIMyCKAaEMON MPOAYKLUUU COOCTBEH-
HOW pa3paboTkn. PerynapHo Npon3BOAUTCA MOAepHMU3aunaA, OCBaUBaeTCA MPOU3BOACTBO HOBbIX
YCTPOWCTB U COBEPLUEHCTBYETCA NPOrpammHoe obecneyeHune,

MpoayKuma KomMnaHWM YCrewHo MPUMEHAETCA Ha KPYMHENWNX MPeanpuaTMax XMMUYeckon,
HedTexnmmnueckom, HeptenepepabaTbiBatoLell, JOObIBaOLEN U APYTrMX OTPac/en NPOMBbILLIEHHO-
ctn Poccnn, Kak Ha MacwtabHbix npoekTax ana ACYTI n MA3 ycTaHOBOK, LIEXOB, MPOV3BOACTBEHHbIX
NIMHUI, TaK U Ha HeBONbLUNX 06bEKTaX, NPV aBTOMaTH3aL MM OTAENbHbIX arperaToB (KOMApeccop, Ha-
COCUT. N.).

BblCOKUI ypOBeHb opraHmn3aumy paboT 1 npodeccroHann3m COTPYLHNKOB, HAKOMIEHHDBIN OMbIT,
NCMonb3oBaHKe NepefoBblX TEXHONOMMIN U peLleHnin ABNATCA OCHOBOW ANA ycnewHon paboTbl
npeanpuaTuA.

AQO «IKopecypc» perynsapHoO yyacTByeT B Pa3fIMUYHbIX TEMATUYECKUX KOHOEepeHUMAX N CEMMHA-
pax. Kpome Toro, KomnaHua 3KCNOHUPYET CBOK MPOAYKLUMIO Ha KPYNMHENLWNX POCCUNCKUX U Perno-
HaNbHbIX BbICTaBKax NPOo@uIbHON TEMATMKN N HEOAHOKPATHO Harpakganacb AUNIOMaMn 1 NamAT-
HbIMU Mefanamu.

[nA okazaHWA pa3HOMNIAHOBOW MOMOLLM KNNEHTaM Ha npeanpuatTun GyHKUMOHMpYeT ciyxba
TEXHUYECKOW MOJAEPKKM, CNELMANINCTBI KOTOPOI BCerga rotoBbl AaTb KBANMNPULNPOBAHHYIO KOH-
Cy/nbTaLuio Mo peLLeHunto No6bix BO3HMKaLWMX BONPOocoB. [MposoanTtca 6ecnnatHoe obyyeHne Bcex
3aUHTEPECOBaHHbIX NUL NO Pa3/IMYHbIM NPOrpaMMamM B Cneuvann3npoBaHHOM YYebOHOM LeHTpe
npeanpuaTua.

CyaxeHuem, konnektns AO «Ikopecypc»
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YACTbI. OBLLAA UHOOPMALIUA



AO «3kopecypc» npeanaraet NOTPEOUTENSM LIMPOKYI0 HOMEHKNATYPY NPOAYyKUMX NOA 3aperu-
CTPYPOBaHHbIM TOBapHbIM 3HakoMm BA3UC: koHTponnepbl 1 610KK cMrHanusaumm, 6NoKn NUTaHWS,
npeobpasoBaTenv 1 aBTOHOMHbIE MOZYNN, a TakxKe 6apbepbl UCKpo3awuTbl (Tabn. 1.1).

Ta6n. 1.1. JeneHue ycmpoiicme cepuu BA3UC no pyHKYUOHaneHsoIM 2pynnam

CcbIIKM Ha onucaHune

QOyHKLMOHanbHaA o6nacTb HanmeHoBaHue ncnonHeHunA
KpaTkoe  nosiHoe
BA3NC-100 c.10 c. 18
KonTtponnepbi ACY TN BA3MC-21.3 c10 yacme 2
BA3NC-21.2LY c.10 yacme 2
bA3NC-14.3P c.12 yacme 2
KoHntponnepbi NMA3 BA3UC-35.LC c.12 4yacme 2
BA3MNC-21.1 / BA3NC-21.24 c. 10 yacme 2
BA3VNC-PUTM.TI c.13 yacme 2
BA3VC-PUTM.TOK c13 yacme 2
BA3NC-PUTM.PUM c.13 yacme 2
Perynatop! BA3VIC-PUTM.LLMM 13 yacme 2
BbA3NC-14.P c12 yacme 2
BbA3NC-21.PP / BA3UNC-21.2PP c11 yacme 2
BbA3NC-PUTM.A c.13 yacme 2
Perncrpartopbli BA3NC-14.UP c.12 yacmes 2
BA3NC-21.LUP / BA3NC-21.2LP c. 11 yacme 2
BA3NC-35.C c 11 yacme 2
Bnokn curHannsayun
BA3MC-35.LC c.12 yacme 2
BA3NC-MB.LP c. 14 yacme 2
BA3NC-IMB.P c. 14 yacme 2
MHeBMaTNYECKMNE yCTPOMCTBA BA3NC-NB.41 cl5 yacme 2
BbA3NC-IMB.42 c.15 yacme 2
BA3NC-MB.44/48 c15 yacme 2
BA3NC-BAPC c15 .60
. BA3UC-PUTM.UT c13 yacme 2
CneyuanbHbie ycrpomcTsa BA3/C-100 (aBTOHOMHDbII) c. 15 yacme 2
bnokn nutaHua c. 16 c.56,c. 70



1. Bugbl npoayKummn 9
KoHTponnepbl 1 610KN curHanusayumn

Ha paHHbIi MOMEHT BbIMyCKaloTcA cneayioLue Tunbl KOHTPONNEPOB 1 6JI0KOB cMrHanusaunm ce-
pvn BA3UNC: BASUC-PUTM, BA3NC-14, BA3WNC-21, BA3MNC-35, BA3WC-TB, BA3MC-100. Kaxagbi Tmn
NMEET OT OJHOIO [10 HECKOJTbKUX NCMOJTHEHNI (NepeYeHb UCMOMHEHNIA CM. B Taon. 1.1).

KoHTponnepbl MoryT 6biTb Kak ucKpobesonacHble (C BMAOM B3PbIBO3aALUTbI «ia»), Tak u 6e3
nckpo3sawmntbl. OCHOBHOE KOHCTPYKTMBHOE pelleHne KOHTPONEPOB — MOHOOJOK («Bce B OQHOM
Kopnyce»), 3a uckntoueHnem MNJIK BA3NC-100, KOTopbI ABAAETCA MOAY/IbHbIM Y MMEET BO3MOX-
HOCTb TEPPUTOPUANIBHOTO pacnpeneneHus.

NcnonHeHna KOHTponnepoB u 6OKOB CUrHanM3auum MOXHO NIOrMYeckn pasgenntb no QyHkK-
LMOHaNbHbIM rpynnam (Tabn. 1.1) n pyHKUMOHANbHBIM BO3MOXKHOCTAM (Tabn. 1.2), a TakXe Mo Konuv-
YeCTBY BXOOHbIX KaHaNoB.

Ta6n. 1.2. CpasHeHue ucnosHeHUli KOHMposiepos u 6;10Koe cuzHanusayuu
Nno (hyHKYUOHANbHLIM 803MOXHOCMAM

OcHOBHbIe (byHKI.I,IIIOHaIIbeIe BO3MOXMXHOCTIN

UcnonHeHne

MA3 Perncrtpauma [Auckp.ynp. PerynuposaHme CurHanusauma ACY TN
BA3MNC-100 + + + + + +
BA3NC-21.2LLY + + + + + +
bA3NC-21.3 + + + + + +
BA3NC-21.2L + + + +
BA3NC-21.1 + + + +
BA3MC-21.2UP + +
BA3UNC-21.1P + +
bA3UC-21.2PP + + +
BA3UNC-21.PP + + +
BA3MC-35.LC + + +
BA3MC-35.C +
BA3NC-PUTM.N +
BA3NC-PUTM.M + +
BA3/C-PUTM.TOK + + +
BA3VNC-PUTM.PUM + + +
BA3NC-PUTM.LLM + + +
BA3UC-14.UP + +
BA3NC-14.3P + 1 +
bA3UC-14.P + + + +
BA3NC-MB.LP + +
BA3UC-TMB.P + + +

Mo KonnyecTBy BXOAHbIX KaHaIOB KOHTPOIepbl AeNATCA Ha:

— oaHoKaHanbHble: BA3UC-PUTM;

— MarnoKaHanbHble (0o 8 kaHanos): BA3C-14, BA3WC-MB;

— MHOrokaHasnbHble (oT 8 kaHanos): BA3NC-21, BA3UC-35 n BA3NC-100.

KpaTKkue TexHMuYeckmne XxapakTepuUCTMKN N 0COOEHHOCTU UCMONHEHNIA KOHTPOJIEPOB U 6JI0KOB
CUTrHanM3auun npreeaeHsbl B Tabn. 1.3.



10 Yactb I:

O6wasn nHpopmaums

Ta6n. 1.3. Koumponnepel u 6510ku cuzHanusayuu cepuu A3UC

McnonHeHne XapakTepuctmku OcobeHHOoCTH
BA3NC-100 (cm.c. 18)
EmkocTHas cencop-
MA3, Perynuposanue, ACY Tl HaA naHenb 15"
Konunuectso moaynein — o 31 cIP54,
Kon-Bo kaHanos B Moayne: 100 npocTbix
D> AUCKPETHDBIX BXOAHDIX vvveerenns 16 1y 50 KackafHbIX
> aHaNOroBbIX BXOAHDIX ....eevvveneenes 8 KOHTYpPOB, U3MEHE-
> ONCKPETHDIX BBIXOAHDIX ....vveeee.. 10 HVie NporpaMmbl 1
> aHanoroBbIX BbIXOAHDIX ........ee..... 8 3ameHa MoAyrien Ha
KonnuecTso naHenen ynpasneHns — go 8 «ropadyto», Y62,
B kaXkpoii naHenu: Ethernet
> mMHemocxem 8
> tpenmos 72
BASUC-21.3  (em. yacme 2) MA3, Perynuposanne, ACY Tl i : VIIO ZCKTabCD;a [HbIX
Kon-BO COGCTBEHHbIX KaHANOB: KOHTYpa,
> ANCKPETHbIX BXOAHBIX ........ no 120 EMKOCTHOI CeH-
> aHanoroBbIxX BXOAHBIX ......... o 40 COpHBbIiA 3KpaH 15"
> ANCKPETHBIX BLIXOAHBIX ....... 0o 48 cIP54, 72 TpeHpa,
> aHanorosbiX BbIXOAHDBIX ....... no 40 8 MHEMOCXeM,
O6uee KON-BO KaHanoB (C HapalleHnem): Ethernet,
> ONCKPETHBIX BXOOHbIX ....... no 200 pesepBrpoBaHme
> aHanorosblX BXOAHbDIX ....... no 80 UTaHus
BbA3NC-21.2l] (cm.4yacme 2)
MA3, Perncrtpayus TFT 104",
Kon-Bo cOGCTBEHHbIX KaHANOB: 72 TpeHAa,
> ANCKPETHBIX BXOAHBIX .......... 0o 56 8 MHEMOCXeM,
> aHanorosblX BXOAHDBIX ........ 0o 24 Ethernet,
> ONCKPETHBIX BBIXOAHDIX ....... no 35 3 nonb3oBaTesNb-
> aHanoroBbIX BbIXOAHBIX ......... no 8 CKMe KHOTKMN
OO6Lyee KOJ-BO KAHAMOB (C HapalleHrem):
BASUC-21.L  (cm. yacme 2) D> ONCKPETHBIX BXOAHBIX ........ o 92 TFT 5,7,
> aHanorosblX BXOAHDIX ....... 0o 64 72 TpeHpa,
> ONCKPETHDBIX BBIXOAHDIX ...... 0o 65 8 MHEMOCXEM,
> aHanoroBsbIxX BbIXOAHbIX ......... no 8 Ethernet




1.

Buabl npoaykuum
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McnonHeHne XapakTepuctmku OcobeHHoCTH
BA3NC-21.2P  (cm.yacme 2)
Perucrpauns TFT 10,4,
Kon-Bo cOGCTBEHHbIX KaHANOB: 72 TpeHaa,
> ANCKPETHBIX BXOAHBIX .......... fo 56 8 MHEMOCXeM ,
> aHanorosblX BXOAHbBIX ... 0o 24 Ethernet
> ONCKPETHBIX BBIXOAHDIX ....... no 35
> aHanoroBbIX BbIXOAHBIX ......... no 8
Obuiee KoN-BO KaHaNoB (C HapalleHneM):
bASUC-21.LIP  (cm. yacme 2) D> ANCKPETHBIX BXOAHDBIX ...vvvvees [0 56 TET5.7"
> aHanoroBbIx BXOAHBIX ......... fo 64 72 TpIEH,,D,a ,
> ANCKPETHBIX BBIXOAHBIX ....... no 35 8 MHEMOCXEM ,
> aHanorosbIxX BbIXOAHbIX ......... no 8 Ethernet
BA3NC-21.2PP  (cm.4yacme 2) 8 NpocTbIx
nnn 4 KackagHblx
PerynuposaHue, Perucrpauus KOHTYPa,
Kon-Bo co6CTBEHHbIX KaHaNOoB: TFT 10,4"
> ANCKPETHBIX BXOAHBIX .......... [0 56 72 Tpenaa,
[> aHanoroBbiX BXOAHBIX .......... Ao 24 8 MHEMOoCXeM,
> ANCKPETHbIX BbIXOAHBIX ... no 34 Ethernet,
> aHaNoroBbIX BbIXOAHbBIX ... no 16 3 NoSIb30BaTE b-
Obuee KON-BO KaHaNoB (C HAPALEHNEM): | ke KHOMKMU
> ANCKPETHBIX BXOAHBIX ......... fo 56
BA3NC-21.PP  (cm.uyacme 2) [> aHanoroBbIX BXOAHDIX .......... 1o 40 4 NPoCTbIX
> BUCKPETHBIX BBIXOAHDIX ....... po 34 WAV KacKaaHbIX
> aHanoroBbIxX BbIXOAHbIX ... no 16 KOHTYpa,
TFT 5,7%,
72 TpeHaa,
8 MHemocxem,
Ethernet
BA3NC-21.2LlY  (cm. yacme 2) MNA3, PerynupoBaHue, ACY Tl 8 npocTbix
Kon-Bo co6CTBEHHbIX KaHaJIOB: “nu 4 KackagHbIx
D> ONCKPETHBIX BXOAHBIX ........ 0o 56 KOHTYpa,
[> aHanoroBbIX BXOAHDIX .......... [o 24 TFT 10,47,
> ANCKPETHDIX BBIXOAHDIX ...... no 35 72 TpeHaa,
[> aHanoroBbIX BbIXOAHbIX ....... no 16 8 MHEeMOCXeM,
OG6Luee KOJ-BO KAaHAMOB (C HapalleHreMm): Ethernet,
D> OUCKPETHDBIX BXOAHDIX ...vvee... no 92 3 nonb3oBaTtesib-
> aHanoroBbIX BXOAHBIX ... 0o 64 CKne KHoMKun
> ANCKPETHbIX BbIXOAHBIX ....... fo 65

> aHanorosbiX BbIXOAHDBIX ....... no 16
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McnonHeHne XapakTepuctmku OcobeHHoCTH
BA3NC-35.C (cm.uyacme 2) CurHanusauyus Mpown3eonbHO
Kon-Bo KaHanos: nporpamMmmupyemas
> cOBCTB. AUCKPETHBIX ...vee....... no 24 NornKa TpexuseT-
> no cetn no 128 HbIX CBETOAMNOLHbIX
> cBeTOAMOAHDBIX SM1EMEH. ....... 12/24 anemeHToB, IP54
nepegHen naHenu
BA3MC-35.LYC  (cm.yacme 2) MA3, CurHanusauus TFT 4,3"
Kon-Bo cOGCTBEHHbIX KaHANOB: 8 MHemMocCxeMm,
> ANCKPETHBIX BXOAHBIX .......... 0o 48 Ethernet, Tpex-
> ANCKPETHBIX BBIXOAHBIX ....... no 48 LBeTHble CBeTOAM-
O6Liee KON-BO KaHanoB (C HapalleHnem): OfiHble 3/IeMEHTbI,
> ANCKPETHBIX BXOAHBIX .......... 0o 96 2 nonb3oBaTenb-
> aHanorosbiX BXOAHDBIX ........ 0o 24 CKUMe KHOMKWN,
IP54 nepenHen
naHenm
BA3NC-14.3P  (cm. 4acme 2) MA3, Perncrpauus TFT 43",
Kosn-Bo COGCTBEHHbIX KaHAMOB: 8 TpeHaoB,
D> ONCKPETHBIX BXOAHBIX ........ no 12 8 MHEMOCXeM,
> aHanorosblX BXOAHDIX ............. no 8 Ethernet,
D> ONCKPETHDBIX BBIXOAHDIX ....vvvveeenees 8 2 nonb3oBatesb-
O6uee Kon-BO (C HapalleHuem): CKne KHOMKK,
> aHanorosblX BXOAHbBIX ... no 16 IP54 nepenHen
> ANCKPETHBIX BXOAHBIX .......... 0o 20 naHenu
D> ONCKPETHDIX BBIXOAHDIX ....... no 14
BA3UC-14.4P  (cM. yacms 2) Peruncrpauus TFT 4,3",
Kon-Bo cOGCTBEHHbIX KaHANOB: 8 TpeHaoB,

> AUCKPETHbIX BXOAHbIX
> aHanorosbIx BXOAHbIX
D> ANCKPETHDBIX BBIXOAHDIX weovernnnnes 8

4 MHEMOCXEeMb,
Ethernet,

2 nonb3oBaTesib-
CKMe KHOMKMK,
IP54 nepepHen
naHenun



Buabl npoaykuun

McnonHeHne

BA3UNC-14.P  (cm.4acme 2)

XapakTepuctmku

Perynatop
Kon-Bo cO6CTBEHHbIX KaHaNOB:
> BUCKPETHBIX BXOAHDBIX ....eeeees

> aHaNnoroBbIX BXOAHDIX ......wvvvee.
D> AUCKPETHDBIX BLIXOAHDIX ..evevnnnn.
> aHanoroBbIX BbIXOAHBIX ...........

O6uiee Kon-BO (C HapaLleHneM):

> aHanorosbix BXOAHDbIX ..............
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OcobeHHoCTU

1 npocton

W KaCKagHbIi
KoHTyp, TFT 4,3"
8 TpeHpoB,

8 MHemocxem,
Ethernet,

2 nonb3oBaTesib-
CKMe KHOMKN,

> aHaNOroBbIX BbIXOAHBIX .euurveeseneens 1 IP54 nepenHen
naHenu
bASUC-PUTM.IT (cm. yacme 2) Mo3uumnoHHOe perynnposaHmne HacTpaviBaemas
Kon-Bo KaHanos: NOrvKa BbIXO4OB
D> yHUBEPCANbHDBIX BXOAHDBIX ...t 1 B 3a/laBaeMblX
> pene 3 30Hax (go 5), IP54
nepeaHen naHenwu,
1 TpeHg
BA3NC-PUTM.TOK  (cm. 4acme 2) NMUA-perynupoBaHne 1 NPOCTOi KOHTYP
Kon-Bo KaHanos: C TOKOBbIM
> yHMBepcanbHbIX BXOAHbBIX .......... 1 BbIxogowm, IP54
D> ANCKPETHDBIX BXOAHDIX veounrevvessnnnens 2 nepegHen naHenwy,
> TOKOBbIX BBIXOLHDIX ...ovvvernrreressnnens 1 1 TpeHg
> pene 3
BA3NC-PUTM.PUM  (cm. yacme 2) NMAA-perynupoBaHne 1 NPOCTON KOHTYP
Kon-Bo KaHanos: C peBepCMBHbIM
D> YHUBEPCANbHDBIX BXOAHDIX ..., 1 UM, c yuetom no-
D> ONCKPETHDBIX BXOAHDBIX .uounvvveennens 2 noxeunmsa MM
> TOKOBBIX BXOAHDIX weunevvvseeesssnsensenees 1 W/VINN KOHLIEBMKOB,
> noTeHUMOMETPUYECKNX BXO[. .... | IP54 nepegHen
> pene/TpaH3NCTOPHBIX ............. 3/2 naHenu, 1 TpeHg,
BASUC-PUTM.LUNM  (cm. 4acme 2) NMUA-perynnposaHne 1 NPOCTON KOHTYP

Kon-Bo KaHanos:

D> yHMBEpPCanbHbIX BXOAHbIX ...
> ANCKPETHBIX BXOAHbIX ...ucc..ee..
> TPaH3UCTOPHbIX BLIXOAHDIX ...

> pene

C ANCKPETHbIM
LLUM-BbIXOAOM,
IP54 nepenHen

naHenu, 1 TpeHa



14

McnonHeHne

BA3NC-PUTM.N  (cm. yacme 2)

BA3UC-PUTM.UT  (cm. yacme 2)

BA3UNC-TIB.LYP  (cm.yacme 2)

BA3UNC-TIB.P  (cm.4yacmes 2)

CneunanbHble YCTPOﬁCTBa

Yactb I:
XapakTepuctmku
Usmepenue
Kon-Bo KaHanos:
D> yHMBEPCANbHbIX BXOAHDBIX ..., 1
> pene 1

UsmepeHune
OpauH TOKOBbIV KaHan

Perncrpauus
Kos-Bo COGCTBEHHbIX MHEBMATUYECKUX
BXOAHbIX KaHanos — 4

PerynupoBaHue

Kon-Bo co6CTBEHHbIX MHEBMATUYECKNX
BXO[HbIX KaHanoB — 2

Kon-Bo COGCTBEHHbIX MHEBMATUYECKUX
BbIXOAHbIX KaHanoB — 1

O6wasn nHpopmaums

OcobeHHoCTU

MHankauma 3Haue-
HUA N HapyLIeHNI
no n3mepaemMomy
napametpy, IP54
nepegHen naHenwu,
1 TpeHa

Pacnonaraetcs Bo
B3PbIBOOMNACHON
30He, NUTaHue oT
TOKOBOW neTnu,
IP54

TFT 4,3,

8 TpeHpoB,

4 MHEMOCXEMbl,
Ethernet,

2 nonb3oBaTesib-
CKMe KHOMKMK,
IP54 nepenHen
naHenu

1 npocTon

W KackagHblin
KoHTyp, TFT 4,3",
8 TpeHposB,

4 MHEMOCXEMbl,
Ethernet,

2 nonb3oBaTesib-
CKKNe KHOIMKW,
IP54 nepenHen
naHenu

[nAa HapawwmBaHMA KONMYeCTBa KaHanoB, a TakKe A1A UX TeppUTOpPManbHOro pacnpegeneHns B
cepuum yctponcts BA3UNC npucyTcTBytoT aBTOHOMHbIe Moaynu KoHTponnepa bA3VC-100 (c anekTpu-
YeCKMMUM KaHanamm) 1 KoHTponnepbl-npeobpasosatenu BA3NC-TB (c nHeBMaTUUeCKMMM KaHanamu).

Ana peleHna 3agay NnpueMa UCKPO3aLULLEHHbIX N O6bIKHOBEHHbIX CUFHAMIOB HAa OAHOM MOAY-
ne KoHTpossepa B paMmkax yctponctsa BA3VNIC-BAPC pa3paboTaHo ncnosnHeHne «bapbep-npeobpa-
30BaTeNby». MiMeeTca Takke crneumanbHoe UCMOSIHEHNE «KOHLEHTPATOpP», KOTOpoe npeaHa3sHauyeHo
Ana rpynnosoro npuema undposon nHdopmaumm ot Heckonbkux bapbepoB-npeobpasoBaTenen
BA3NC-BAPC no nHTepdelicy RS-485 n nepepaun nipopmaumm no nHtepsdencam Ethernet n/unn

RS-485 Ha BepXHUWI YPOBEHD.



1. Bwupgbl npoaykunmn
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Ona nuTaHWA YCTPONCTB pa3paboTaHbl UCMONHEHUA «OJIOK MUTaHWA» B paMKax ycTponcts BA-

31C-100 n BA3NC-BAPC.

MepeueHb cneuuanbHbIX YCTPONCTB (CM. Tabn. 1.1), X KpaTKne TEXHUYECKNE XapaKTEPUCTUKI 1

0CO6EHHOCTU NpuBeaeHbl B Tabn. 1.4.

McnonHeHne

ABMOHOMHbIE MOOY/TU
BA3NC-100  (cm. yacme 2)

BA3NC-T1B.44/48  (cm.yacmes 2)

BA3NC-T1B.41  (cm.yacmsb 2)

BA3UNC-T1B.42  (cm.uyacms 2)

Ta6n. 1.4. CneyuansHbie ycmpolicmea cepuu bA3UC

XapaKTepuctnku

dneKkTpuuecKne BXoabl

Kon-Bo BXOAHbIX KAHANOB:
D> ONCKPETHDBIX oounrreveeseressessnneens no 16
D> QHAMOTOBDIX .vveerveeenreeeneveensesenns no 8

MHeBMO-3neKTpo NnpeobpasoBaHne
Kon-Bo nHeBMO BXxogoB — 4 unn 8

dneKTpo-nHeBMoO nNpeobpasoBaHue
Konunuectso KaHanos:
D> BxoAHbIX LPPOBbIX/TOKOBBIX ... 1
D> BbIXOAHbIX MHEBMATNYECKNX ....... 1

IneKTPO-NHeBMO 1 MHEBMO-3J1eKTPO
npeo6pasoBaHue
KonnuecTBo KaHanos:
> BXOMHbIX MHEBMATUUYECKUX .......... 1
> BbIXOAHbIX MHEBMATUYECKNX ....... 1
> undpposoin (RS-485)
BXOZA/BbIX0g 1

OcobeHHoCTU

HapawmsaHune
BXOZHbIX dNEKTpU-
YyecKmMx KaHanos
KOHTpoOnNepa,
nutaHve =24B

HapawmBa-

HUe BXOLOHbIX
NHEBMaTUYECKUX
KaHanos
KOHTpoOnnepa

MNpeobpaszoBaHue
undposoro
(RS-485) unu To-
KOBOrO CUrHana B
NMHEeBMaTUUYECKUN.

Bo3moxHOCTb pyu-
HOro yrnpasJfieHus

OcHaueHune
perynaTtopa
BA3NC-14.P
NMHEBMOBbLIXOL0M
(knanaH)

1 MHEBMOBXOLOM
(maTumk)




16 Yactb I:  O6was nipopmauuma
WcnonHeHune XapaKkTepuctnku OcobeHHOCTYU
BA3UIC-BAPC.K  (cm.c. 68) . y
UHTtepdeiicbl coopa/nepegaum gaHHbix [priem undposon
> 2 untepdenca RS-485, 1 untepdeiic uHbopmaumm
Ethernet (no wwHe TBuUs) n
nepepava eé Ha
BEPXHWN YPOBEHb
(no Ethernet, RS-
485)
BA3NC-BAPC  (cm. (. 64) Kananbl npeo6pasoBaHua Mpeo6pazoBaHue
> 2 NAMUR-Bxona — 4 pene ONCKpeTHbIX/aHa-
D> 1 yHuBepcasbHbIii TeMnepaTypHbIi  JIOTOBbIX CUrHAN0B
Bxof — 1 nnm 2 TOKOBbIX BbIXOAa B peneiHble/
> 1 TokoBbIN BXOA4 — 1 1M 2 TOKOBbIX ~ TOKOBbIE C raJfib-
BbIxoza BaHOPa3BA3KOMN
1 NCKPO3aLymTon,
KoHbUrypupyemble
BA3NC-BAPC  (cm. c.60) KaHanbl npeo6pa3oBaHus MpeobpasoBaHe
D> 2 puckpeTHbix Bxoaa — 2 pene AVCKpeTHbIX/aHa-
> 1 TokoBbIN BXO4 — 1 WK 2 TOKOBbIX = JIOFOBbIX CUrHAIOB
BbIXxoAa B peneriHble/
TOKOBbIE C rasb-
BaHOPA3BA3KON 1
MNCKPO3aLLnTON
BA3NC-BAPC.UIM  (cm.c. 70)

bA3NC-100.511,

BA3NC-100.511  (cm. c. 56)

MapameTtpbl nuTaHusa
D> Bxog. HanpsxeHue .... ~190-242 B
> BbIxoAHOE HANPAXKEHUE ... =24 B

MapameTpbl NnuTaHnA
> Bxog. HanpsxeHue ... ~198-242 B
> BbIxOAHOE HAMPSXKEHME ... =24B

MuTaHne 6apbe-
poB-npeobpaso-
BaTesiel Mo WnHe
TBus, 3awuTa ot K3

Bo3mMoOXHOCTb
JybnupoBaHus

3awmTa ot nepe-
rpy3oK

Bo3moXHOCTb
JybnupoBaHms



YACTb Il. MHOTOOYHKLUMNOHAJIbHbIE
MOAYJIbHbIE KOHTPOJUJIEPDI



2.1. O6wasa nHpopmauus

BHecen 8 EQuHbIli peecmp poccutickoli paduosnekmpoHHoU npodykuuu (M1 PO Ne 878)

[MoomeepxdeHo npoussodcmeo Ha meppumopuu PO (1 PO Ne 719)

BHeceH 8 peecmp [TAK (M1 P® N° 1912)

Cepmughukam coomeemcmeus mpebogarHuam TP TC 012/2011 Ne EA3C RU C—RU.HA65.B.00863/20
Cepmughukam coomeemcmeua mpebosaruam TP EASC 043/2017 N° EASC RU C—RU.I1668.B.02085/24

Cepmughukam coomeemcmeus mpebogarHuam FOCT P M3K 61508, 61511, 62061 (YI1b2)

Jeknapayus o coomeemcmeuu TP TC 004/2011 u 02072011 N2 EASC N RU []—RU.PA06.B.53579/23

BHecen 8 locpeecmp cpedcme usmepeHul PO N 63643—16

BHeceH 8 locpeecmp cpedcma usmepeHuli Pb N° 03—13—6984—21

N3eomasnusaemcs 8 coomgemcmasuu ¢ TY 4210—017—35846590—10

HasHaueHue n pyHKUMOHaNbHDbIE
BO3MOXHOCTAN

MHorokaHanbHbII NPOMbILWIEHHbIN MPOrpaMMu-
pyeMblii NOrnyYecknin KOHTponnep npegHasHavyeH ana
NOCTPOEHUA CMCTEM foKanbHoro ynpasneHus (JICY),
NPOTMBOABapPUIHON aBTOMaTU4eckon 3awmTol (MA3),
MOXapPHON CUTHANU3aUMn 1 MOXKapoTYLLEHUs, perun-
CTpauumn 1 curHanmsayuu.

KoHTponnep cooTBeTcTByeT TpeboBaHmAM «OOLLMX
npasus B3pblIBO6E30MACHOCTU AN B3PbIBOMOXKAPOO0-
MaCHbIX XMMUYECKUX, HepTEXUMMYECKNX 1 HedTene-
pepabatbiBatoLmx NPon3BoACTB», «[paBmn 6esonac-
HOCTW XMMUYECKMN OMACHbBIX NMPOV3BOLACTBEHHBIX 06b-
€KTOB», TEXHUYECKUX PErlaMeHTOB 1 TpeboBaHMAM
byHKUMOHanbHoM 6e3onacHoCTy.

KoHTponnep ocyuwecrenser:
» npuém 1 normyeckyto obpaboTKy cUrHanos ot
pasnmMuHbIX TUMOB JaTYMKOB
LUMKNUYecKoe N UCKPETHOE yrpaBneHue
NU-/NN-perynnuposaHue
» Bblayy CUrHanoOB Mycka, aBTOMaTN4YeCcKoro
OCTaHOBa

vy

kx| EA[ yns2




2.1. O6bwasa nHdopmauua

» peanusauunio 6JI0KNPOBOK

» npegynpexaeHue oreparopa O HapyLeHUAX
CBETOBLIMU 1 3BYKOBbIMW CUTHanamu

» BefeHue apxuea cobbITHN

CocTtaB KOHTponnepa

KoHTponnep coctont nu3s Moaynen, CoefuHeHHbIX
Oy6nmMpoBaHHOM WWHOM faHHbIX (Puc. 2.2 Ha c. 20).
O6Lwan CTPYKTYypHaA CxeMa KOHTposiepa npreege-
Ha Ha Puc. 2.1 Ha c. 2(.

PaboTa KOHTpoO/fiepa, COCTOALLEro U3 e4NHCTBEH-
HOro mogaynsa (NPoLeccopHOro), He NpeaycMOTPeHa.

Mopaudukaumm ans 3akasa mogynen npusege-
Hbl B Tabn. 2.1 (c. 22-23).

FapaHTUHBIN NepuopA cocTaBnfeT 3 roga ¢
MOMeHTa NnocTaBku KoHTponnepa, npu ycnosun co-
6nofieHna npasuNi TPaHCMOPTUPOBKM, MOHTa)a U
3KCnnyaTaumm.

Mpy HeobXOQUMOCTU PACUMPEHHON TAPAHTUU
TpebyeTca fobaBuTb K MoandrKauum Mogyns cooT-
BETCTBYIOLWMNIA Kof.

OCco6eHHOCTN MOHTaXa

KoHTponnep ycTaHaBnvMBaeTcA B MOMeELLeHUAX
BHE B3PbIBOOMACHbIX 30H, MOAY/IN MOHTUPYIOTCA Ha
DIN-pernky TH35 nnun Ha cTeHe B wKady (cm. Puc. 2.3,
Puc. 2.4 _Ha_c. 21). MaHenn ynpaBneHWA MOHTUPY-
loTCA Ha ABepuy Wwkada. B nomelyeHnax gonxHa ot-
CyTCTBOBaTb oulyTUMasa Bubpauma. B6nm3m mecta
PacrnonoXeHUs KOHTPOJNepa He AOMYCKAeTCA Hanu-
urie YCTaHOBOK, CO3LAKLWUX CUSIbHbIE NIEKTPOMAr-
HUTHble nonA. Mogynu KoHTposiepa AOMKHbI MOH-
TUPOBATbCA TaK, YTOObI NMPU 3KCMyaTaLMm He Hapy-
LIANIOCb UX KOHBEKLIMOHHOE OXNaXKAeHue.

KoHTponnep noaknoualT K KOHTYpY MHpopma-
LIMOHHOTO 3a3eM/1eHUA MAaKCMMaNibHO KOPOTKUM Mps-
MbIM MefHbIM NMPOBOAOM ceueHnem 2,5 mm2 LLkaod,
B KOTOPOM MOHTVPYIOTCS MOAYM, JO/KeH OblTb CO-
€[MHEH C 3a3eMJIAOLMM NPOBOAHVKOM B TOUKE, Ha-
néonee 6nM3KON K 3a3eMnmTeNto.

MopaknioueHne AaTYMKOB U UCTMIONHUTENbHBIX Me-
XaHV3MOB K MOZYNAM OCYLIeCTBAAETCA NPY NOMOLL
CbeMHbIX OTBETHbIX YacTell pa3bemoB.

MOHTa)>X BXOAHbIX U BbIXOAHbIX BHELWHUX deK-
TPUYECKUX Lenei oCyLecTBAeTcA MeaHbIM MpPOBO-
Jom ceyeHna 0,5—1,5 mm?, uenei nutaHua — 0,75-
1,5 MM?, a BXOAHbIX Lieneln oT TepmMonap — TepMo-
3NEeKTPOAHbBIMU MPOBOLAMY CEYEHMEM A0 2,5 MM

B uensx ymeHblUeHMs MOMeX peKoMeHZyeTcA
MPOKNagbiBaTb COeAWHUTENIbHbIE MPOBOAA BXOA-
HbIX Liernei (0cobeHHO Ans TeMnepaTypHbIX AaTyun-

19

KOB) B M30/IMPOBAHHbIX TPYOaX MK rMOKUX CTaNbHbIX
LaHrax (3KpaHax), a Takke UCrnosib30BaTb OPOHUPO-
BaHHble U 3KpaHMpOBaHHble Kabenu, yaoBneTBops-
owre TpeboBaHUAM MO EMKOCTU U UHIOYKTUBHOCTH.
He pekomeHayeTca 06beauHATL 0bLme npoBofa oT
aHarnoroBbIX AaTYMKOB 4O MOZAYMeN KOHTpoiepa.

MoHTaX UHTEPPENCHBIX Lenel peKoMeHayeTCs
OCYLLEeCTBNIATb HEIKPAHUPOBAHHLIM Kabenem 5-oi
Kateropun (pnA WWHbI AaHHbIX KOHTposnepa u
RS-485 — pBe BuTble napbl, ana Ethernet — 4 na-
pbl; Dxun = 0,5 mm).

Mo KOHUAM KaX[AoW LWWWHbl AaHHbIX KOHTposnse-
pa obsa3atenbHO TpebyeTcsa ycTaHaBAUBATb pPe3u-
CTOpPbI, paBHble BOJIHOBOMY COMPOTMBEHMNIO Kabe-
N8, HO He meHee 110 Om (cm. Puc. 2.2 Ha c. 20).
MakcumanbHas obuaa anvHa Kabensa KaXkaon WnHbI
[aHHbIX KOHTpoOsepa He JOKHa npesbiwaTb 50 M.

B RS-uenwn, anvHa Kotopon npeBbiwaet 15 M, No
KOHUaM obna3aTenibHO TpebyeTca ycTaHaBMBaTb pe-
31CTOPbI, paBHble BOJIHOBOMY COMPOTUBEHNIO Ka-
6ens, Ho He meHee 110 Om. MakcumanbHasa obuian
AnnHa Kabena RS-uenu (go nostoputensa) — 1000 m.

Ona nHtepdeiica Ethernet makcumanbHaa gnvHa
cermeHTa uenu (4O NOBTOPUTENA UM KOMMYTaTOpa)
[IO/KHA ObITb He 6onee 100 m.

CxeMbl BHELLHNX COEAVHEHUI KOHTpONepa npea-
CTaBJfieHbl B COOTBETCTBYIOLWMX [TprnoxeHNax n npu-
BOZATCA B MacriopTe Ha Moaynb.

TpeboBaHMA MO NOAKMIOUYEHNIO NCKPOBGE30MaCHbIX
uenen N gpyrme ocO6eHHOCTU MOHTaXa MpUBEAEHDI
B PyKOBOZCTBE MO 3KCMayaTauuun.

PesepBupoBaHune

B KoHTponnepe peannsoBaHO pe3epBMpPOBaHue:
WWHbI AaHHbIX (cM. Puc. 2.2 Ha c. 2()
NpoLecCcopHbIX moaynen (cm. pasgen 2.2, [o. 24)
mogynen nutaHma (cm. paspen 2.9, L. 5€)
nHTepdeincos cBasm (cm. Puc. 2.5 Ha c. 2¢,

Puc. 2.6 Ha c. 27)

mopynen BK, YK (cm. pasgenbl 2.4 Ha Z. 37

n 2.5 Ha 2. 44)

» naHenen ynpaeneHma (cm. pasgen 2.3, £._3()

vvyywvyy

v

KoHdurypupoBaHmne

KoHburypauma KoHTponnepa coctouT 13 HacTpo-
€K npouecCcopHOro moayna 1 HacTpoek naHenen
ynpaBneHuA. OcTanbHble mMoaynn KoHTposnepa no-
NyyaloT HaCTPOMKM OT MPOLECCOPHOro moaynsa no
WWHe JaHHbIX. [N KOHPUIypupoBaHUs MCMOMb3y-
eTcA Nporpamma KoHGuUrypupoBaHusa (cm. pasgen 4,
L. 74), C nepeAHeVl naHennm un3sMeHeHne HaCTpoeK
He nNpefycMOTPEeHO.



MHOI’O(I)yH KUMOHAJIbHbIE MOAYJIbHbIE KOHTPOMEPDI

20 Yactb Il
MutaHne
P> ceTb NOCTOAHHOIO TOKA, B .. 24+5%
» ceTb nepemeHHOro Toka 50+1% Iy
(ana mopynen UM n NY1), B e 220+10%

Ecnu oanH COBCTBEHHBIN WUCTOYHUK MUTAHUA He
obecneurBaeT CymmapHylo noTpebnAaemylo MoLl-
HOCTb BCeX Mofyrnei, To Heo6XoaUMO UCMONb30BaTb
HECKOJIbKO MCTOYHMKOB NUTaHUs C pa3buBKON Moay-
new Ha rpynnbl (CermeHTbl NUTaHuA). Npun 3ToM WKHa
aHHbIX ABMAETCA O6LWEeN N He 3aBUCUT OT 3TOWN pas-

6uBkun. Mpumep cxembl Ha Puc. 2.28 (c. 57..

MNMpoueccopHble Mopaynu
Moaynm DI, Al, DO, AO

=1

L]
Y
L]
Y

3

B=  |B=
0 0,

= - — -g
B -

-8 -g = -
i o iz

JonyckaeTca ncnonb3oBaHUe 6JIOKOB NUTaHUA
CTOPOHHUX NpoM3BOAMTENEN NPU YCIOBUU Cobto-
[EHVA COOTBETCTBYIOWMX TPEOOBAHNI.

Metponorusa

KoHTponnep ABnsAetcA CpenacTBOM M3MeEpPEHUN,
BHeceH B [ocpeecTp cpeacTB M3mepeHun Poccnnckon
®epepaunn n Pecnybnukn benapyco.

MexnoBepouHbIn NHTepBan — 4 roga.

DI AO
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Al |DO

10

Twun Mopayns

Kon-Bo kaHanos B Mmoayne

MaHenu ynpaBneHunsa

=24 B Tvnm 2 Ao 31 moayn«a
Puc. 2.1.
BUTasa napa
T
R
T
T
R
T

no 8 mooynen

O6was cmpykmypHas cxema KOHmMpoJsaepa

BblpaBHMBaHWe

noTeHumanoB
T3
e R
e o
=
LRI E; R
— ol 2.8
%8 [0
@_; Y !

R — pe3unctopbl 120 OM BXOAAT B KOMMIEKT NMOCTaBKU

Puc. 2.2. [ooknoYeHue WuHel OaHHbIX KOHMPOJIepa



2.1.

O6was nHpopmauusa

Puc. 2.3.  [pumep moHmaxa mooysnel Ha DIN-petike: 1 — ocHogHasa (MoHmaxHas) DIN-pelika;
2 — 0onoJsiHumeneHas (onopHas) DIN-petika

Puc. 2.4. [pumep moHmMaxa mooysneli HA MOHMAXHYIO NaHesb
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22 Yactb ll:  MHorodyHKUMOHaNbHble MOAYbHbIE KOHTPONEpPbI
Ta6nuya 2.1. Mooducukayuu ons 3akaza modynel
Kon Bo3moxHble mogupukaymumn* OnucaHve e
mogyns coefnHeHnA
BK (1xx) — mMoOyniu 8X00HbIX KAHA/108
111 5100.111 B100.111-M OunckpetHbin (NAMUR, 3neKTpoKOH- Puc. I11.2 (c. 93,
B5100.111Ex B100.111Ex-MN TaKTHbIN), 16 kKaHanos (OH)
112 5100.112 5100.112-M IOncKpeTHbIN (3N1eKTPOKOHTAKTHbIN) Puc. I11.3 (c. 94,
C nuTaHuem =24 B, 16 kaHanoB ([)
113 5100.113 B5100.113-M OncKpeTHbIN (3N1eKTPOKOHTAKTHbIN) Puc. 11.4 (c. 95,
C nuTaHmem ~220 B n ranbBaHopas-
BsA3Kon, 16 kaHanos (1)
132 56100.132 b5100.132-MN TepmonpeobpaszoBatesnb conpoTtuene- | Puc. [11.6 (c. 97,
6100.132-IM 5100.132-M-IM HMA 2-X NPOBOAHBIN, 8 KaHanos (C2)
151 b6100.151 b5100.151-MN YHMBepCanbHbI TeMnepaTypHbIi Puc. [11.5 (c. 96,
b6100.151-IM b5100.151-N-M (Tepmonapa, TepmonpeobpasoBa-
B100.151Ex B100.151Ex- Tenb CONPOTUBIIEHUA) C ranbBaHoO-
B100.151Ex-IM  B100.151Ex-M-IT1 | pa3Ba3kon, 8 KaHanos (¥Y2)
161 b100.161 6100.161-I YacToTHO-UMNYNbCHbIN (3neKTpokoH- | Puc. [11.7 (c. 97)
b100.161-IM 6100.161-M-IM TaKTHbIN, HaNpsXxeHus), 8 KaHanos (M)
162 B5100.162Ex B5100.162Ex-I YacTOTHO-UMNYNbCHbIN (3NeKTpo- Puc. [11.8 (c. 98,
B100.162Ex-IT1T  B100.162Ex-M-IT1 | KOHTaKTHbIN), 8 KaHanos (A1)
163 56100.163 56100.163-1N YacToTHO-UMNYNbCHBIV C KOHTponem | Puc. [11.9 (c. 98]
B6100.163-T1 6100.163-M1-M HanpaBneHnA (OTKPbITbIA KOMEKTOP,
Hanps)keHus), 4 napbl KaHanos (M12)
194 B5100.194Ex B5100.194Ex-I TOKOBbIV C ranbBaHOPA3BA3KOMN, Puc. [11.10 (c. 99,
B5100.194Ex-IT1 B100.194Ex-M-IT | 8 KaHanos (T1)
198 56100.198 56100.198-N TokoBbIN / HanpsaXKeHWA ¢ ranbBaHo- | Puc. [11.11 (c. 100,
5100.198-M 5100.198-M-IM pa3BaA3komn, 8 kaHanos (TH)
YK (2xx) — mMoOynu ynpasnsooujux KaHaaos
212 5100.212 5100.212-M PenenHbin cunosown, 10 pene MK (P2) Puc. 11.12 (c. 101,
251 b5100.251 56100.251-MN TpaH3ucTopHbIn, 10 TPaH3UCTOPOB Puc. 11.13 (c. 101
(TP)
252 5100.252 56100.252-1N TpaH3MCTOPHbIN € KOHTponem uenu, | Puc. [11.14 (c. 102
10 TpaH3uncTopos (TP2)
281 5100.281 56100.281-1 HanpsaxeHuna ¢ ranbBaHOpPa3BA3KOWN, Puc. [11.15 (c. 103,
8 kaHanos (HB)
291 5100.291 6100.291- TokoBbIN ABYXMPOBOAHBIN C NUTaHW- | Puc. [11.16 (c. 103,
5100.291Ex B5100.291Ex-N em oT mopynsa, 8 kaHanos (TB)
[P («3xx») — npoyeccopHbie Modysu
311 5100.311 YHuepcanbHbin (MP1) Puc. 11.17 (c. 104,
321 5100.321 YHuBepcanbHbin (MP2) Puc. [11.18 (c. 104,
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MNMpodomxeHue mabnuysl 2.1. Modugukayuu 0na 3akasa mooyneli

Kog BHewHne
Bo3amoxHble mogudunkayumn® OnucaHve
moayns coefuHeHUA

MK («4xx») — KOMMYHUKAUUOHHble MOOY/IU

431 5100.431 CBA3b C NOAUYNMHEHHBIMN YCTPOWCT- Puc. 11.19 (c. 105,
Bamu no RS-485 (MK1)

432 5100.432 CBA3b € NOJUYMHEHHBIMU YCTPOWCT- Puc. 11.20 (c. 105,
Bamy no RS-485 (MK3)

441 5100.441 CBA3b C NOAYNMHEHHBIMW YCTPOWNCT- Puc. [11.21 (c. 105,
Bamu no Ethernet (MK2)

481 56100.481 MNpeobpaszoBaTtenb MHTepdecos Puc. [11.21 (c. 105
CAN-Ethernet (MW5)**

482 5100.482 CBA3b € BUpTYanbHoW naHenbto (BI) Puc. 11.21 (c. 105;

WIT («5xx») — MOOY/IU numaHus

511 6100.511 MouwHocTtb 40 BT Puc. I11.22 (c. 105
512 6100.512 MouwwHocTb 80 BT Puc. I11.22 (c. 105

1Y («6xx») — naHenu ynpasneHus

611 b6100.611 YHuBepcanbHasa C KHOMOYHbIM Puc. [11.23 (c. 106,
ynpasneHuvem ([MY1)

641 5100.641 YHuBepcanbHasa C CEHCOPHbIM Puc. [11.24 (c. 106,
ynpasneHvem ([1Y4)

JononHumesneHoe o6opydosaHue

BA3NC.A0MN_Ob-KB1 MNepexogHVK AnA KpenneHua CTaH- Puc. 2.9 Ha c. 31
papta VESA 100x100 gna My
5100.641

BA3NC.JOM_OB-NMN4-MOXA MNpeob6paszoBatensb nHTepderica USB Puc. 10.1 Ha c. 8¢
B RS-485

BA3NC.A0M_Ob-Mn15 KomnneKkT 3aluTHOW MiaeHKW ans —
My 6100.641

BA3NC.CK2 CepBUCHBIN KOMMNEKT AnA KOHOK- cm. pasoden 9, |- 8¢

rypvpoBaHua U CepBUCHOro 06chy-
XuBaHuA KoHTponnepa bA3NC-100

MNpumeyvaHus:
¥ — pacwmndpoBKa cneumanbHbIX CUMBONOB B MoanduKaLmm:
+ «Ex» — CO BCTPOEHHbIMU Hapbepamn UCKPO3aLLUTbI;
+ «[1» — C NPY>XMHHbIMK KneMmamu (BMeCTO CTaHZapPTHbIX «MOA BUHT») Ha pa3bemax BX1, BX2
n BbIX1, BbIX2;
« «[Tl» — c rocygapCTBeHHOM NEPBUYHON MOBEPKOM;
** _— ONA TeppuTOpUaNbHOro pacnpepeneHnsa mogynei KoHtponnepa tpebyetcs ABa npeobpasosaTtens.

B cnyyae HeobxoaMMOCTM yBeNMYEHUA CpoKa rapaHTUIMHOro neprofa HeobxoaMMo A06aBUTb K MOAM-
duKaumm Moaynsa COOTBETCTBYIOLUIA KOA:

. 6e3 cumBonoB — 6a3oBan rapaHTVA 3 roaa;

+ «-Pl'4» — pacwmpeHHan rapaHTua 4 roga;

+ «—PI'5» — pacwmpeHHas rapaHTua 5 neT;

+ «—PI'6» — pacwmpeHHasn rapaHTua 6 ner.



2.2. lMpoueccopHbie moaynun

HasHaueHune

MpoueccopHbIl  MOAyNb  ynpaBasieT paboTon
OCTasibHbIX MOAYyNen KOHTponnepa, peanusyer oOcC-
HOBHble (GYHKUMOHaNbHbIE BbIYMCAEHWNA, OCYLLECTB-
nseT VMHPOPMALMOHHBLII OOMEH C YCTpPOWCTBaMU
BEPXHEro YpPOBHA.

CpaBHUTeNbHbIe XapaKTepuUCTUKKN npowec-
COPHbIX MoZynel npuBedeHbl B Tabn. 2.2.

Pexxum paboTbl npoueccopHoro mMoayns:
> 6e3 pe3epBrpPOBaHUA
> C pe3epBMPOBaHNEM

Pe3epBupoBaHue nNpoLeccopHbix moayne
B KOHTpOJI/Iepe OCYLIeCTBNIAETCA MO BCTPOEHHbIM a-
ropuTMam C aBTOMaTUUYECKUM NepeKnioueHnem n pe-
navKaumnen SaHHbIX.

3anpeLieHo 1Cnosib3oBaHme MNPOLECCOPHbIX MO-
Aynen pasHoro Tuna Ans pesepBupoBaHnsa apyr apy-
ra B Of4HOM KOHTpoJifepe.

KoHdurypupoBaHmne

MpoueccopHbIi MOAY/b MOXeT OblTb CKOHUry-
pupoBaH AnAa paboTbl 6e3 MCMoNb30BaHMA Nornye-
CKOW NpOrpammbi.

Mpy ynpoLweHHOM KOH(UIyprpoBaHMM 3afaloT-
CA HACTPOWKM BXOAHbIX U BbIXOAHbIX KAHAsoOB, Ha-
CTPOMKN KOHTYPOB PEerynupoBaHus, CTafuv UUKIO-
rpammbl. [JONONHUTENBHO MOXET ObITb 3afjaHa Noru-
yeckad nporpamma (8 popmate FBD unm IL).

3arpyska KoHbuUrypauum npoueccopHoOro Moay-
nA B pexume paboTbl C pe3epBMpPOBaHUEM BO3-
MO>Ha TOJIbKO B OCHOBHOW MPOLIECCOPHbIN MOAYb.
Mepenaya HacTpoeK B pe3epBHbI MPOLLECCOPHbIN
MOAYJb MPOV3BOAUTCA aBTOMATUYECKN.

MN3BnevyeHne KoHdUrypaumm npousBOAUTCA 1”3
OCHOBHOIO 1 pe3epBHOro MpoLeccopa He3aBUCUMO

npyr oT fpyra.

MpepycmoTpeHa 3arpy3ka KOHQUrypaumm C «xo-
NOAHBIM» NN «FOPAYNM» PECTaPTOM MPOLIECCOPHO-
ro mogyns.

Otnapgka

OTnagutb paboTy KOHTpOsIepa Mo 3anporpaMmmu-
POBaHHbIM ANrOPUTMAaM MOXKHO MpPX MOMOLLM MPO-
rpammbl-amynaTopa (cm. pasgen 7, [£.81) wunm no
undpoBomMy MHTepdENCY NPOLECCOPHOIO MOaynNA.

CBA3b C YCTPOWCTBaMN BepPXHEro ypoBHSA
(komnbloTep, ynpasnaLlme KOHTPOIepbl CTOPOH-
HUX Npou3BoAWTeNen) OCyLEeCTBAAETCA N0 UHTEp-
¢dency RS-485 (BA3BAC wunu MODBUS RTU) wu/wnnu
Ethernet (BA3BAC 1 MODBUS TCP).

Ina ceasn co SCADA-cucteMamm CTOPOHHUX NPO-
n3BoauTenen MoxKet wmcnonb3oBatbca OPC-cepsep
(cm. pasgen 6, . 79).

PesepBupoBaHne unHTepPpencoB CBA3MN C
YCTPOWCTBAMM BEPXHEro YPOBHA OCYLLECTBAAET-
CS C WCMONb30BaHMEM [OMOSHUTENIBHOIO CETEBOTO
060pynoBaHus.
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Tabnuya 2.2. CpasHumenbHble XapakmepucmuKu NpoyeccopHbix modyneli

XapaKkTepuctuka 6100.311 (MP1) 5100.321 (MP2)
ApxntekTypa npoueccopa ARM RISC-V
ObLme xapaKTepUCTUKIM KOHTpOsepa:
* LMKANYHOCTb JIOrMYeCKOM NporpamMmbl, MC 100 100
+ KONIMYecTBO npoLeccopHbix moayneii (MP) 1/2 1/2
+ MaKcMManbHoe Konunyectso mogynen (BK, YK, MK) 31 31
+ MaKCMManbHOe KONM4yecTBo naHenen ynpasnenus (MY) 8 8
» KONIMYECTBO KOHTYPOB perynmpoBaHnA 100/50 100/50
NPOCTbIX/KacKagHbIX
+ KOJNINYECTBO aJIrO6/I0KOB JIOrMYeCcKon Nporpammbl 4000 8000
WHTepdelicbl cBA3M C yCTPOMCTBAMU BEPXHETO YPOBHS:
+ RS-485 1 1
« Ethernet 1 2
+ rno6anbHbIn IP HeT ecTb
+ MpoToKoN obmeHa BA3BAC, BA3BAC,
MODBUS RTU/TCP MODBUS RTU/TCP
+ noppepkka texHonornn OPC DA ecTb ecTb
« Web-cepsep ecTb ecTb
ApxuBbl:
« MAaKCUManbHOe KOMMYecTBO cobbITUIA (06LLMIA), LIT 5000 10000
+ MaKCMManbHOE KONIMYECTBO COOBITUN (CUCTEMHBIN), WIT HeT 2000
+ OVCKPETHOCTb 3anncu cobbITUN, C 1 0,1
MacwTabunpoBaHue KOHTposepa:
+ MaKCMManbHOe KONM4eCTBO y3/10B 4 8
* UHTepdec cBA3M C y3namu Ethernet Ethernet
+ NPOTOKON 0O6MeHa BA3BAC (100 M6wuTt/c) | BA3BAC (100 MbuT/C)
+ 0bmeH rpynnosom rpynnoBo
Bxog, "lMunTaHne Hopma" ecTb ecTb
CamopgmarHocTuka:
+ UHAWKaumA cBeTOAMOaHanA cBeToamnoaHan
+ U3MepeHVe TemnepaTtypbl NpoLeccopa HeT ecTb
+ nepepaya Ha BEPXHWI YPOBEHb ecTb ecTb
MoHTax WwKadHom wKadHom
KoHdurypuposaHue:
+ YNPOLLEHHAsA NormKa ecTb ecTb
+ Jlormyeckasa nporpaMmma IL, FBD IL, FBD
« "ropsavas” 3arpyska ecTb ecTb
+ MakeTHad 3arpyska ecTb ecTb

+ Naposb Ha 3arpy3Ky KoHbUrypauum

Ethernet - ecTb
RS - HeT

Ethernet - ectb
RS - HeT

+ KOHTPOJIb OLWMOOK

ecTb

ecTb
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XapakTepucruka 5100.311 (MP1) 5100.321 (MP2)

USB:
+ 3arpy3Ka/m3BneuyeHuie KoHUrypauum ecTb ecTb
* 3BJIeYEHUNE HAKOMIEHHbIX AaHHbIX ecTb ecTb
+ Maposib Ha 3arpy3Ky KOHdUrypauum HeT HeT
Mutanne moayns, B: =24+5% =24+5%
MoTpebnaemasa MOLWHOCTb, BT 2,5 2,5
labapuTHble pasmepbl (LUXBxXI), mm 34x227x119 34x227x119
Macca, kr 0,5 0,5
YcnoBus aKkcniyaTauuu:
« CTeneHb 3aLnTbl 1P20 1P20
+ TemnepaTypa OKpy»atoLLero Bosgyxa npu skcrnyatauum, °C -20.. +60 -20.. +60

Cxema noaknoyeHnn

Puc. 11.17 (c. 104,

Puc. 111.18 (c. 104,

JlokanbHasa
ceTb

BHYTpeHHSAS WnHa OaHHbIX

CBA3b C YCTPOMCTBaMM BEPXHENO YPOBHSA
no Ethernet (MODBUS TCP 1 BA3BAC)

CBA3b C YCTPOMCTBaMM BEPXHENO YPOBHSA
no RS-485 (MODBUS RTU nnu BA3BAC)

|pA rno6anbHbIM IP-agpec KoHTponnepa

"~ Ha pasbeMax LANI

IPB rno6anbHbIN IP-agpec KoHTponiepa

Ha pasbeMax LAN2

Puc. 2.5. Tlpumep cxembl pe3eps8upo8aHUA C85A3U KOHMPOJIIepa ¢ ycmpolicmeamu sepxHe2o yposHa ([1P2)
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MpyMep cxembl pe3epBMPOBaHUA MHTEPGHENCOB
CBA3U KOHTpoOsepa C YCTPONCTBaM/ BEPXHEro ypos-
HA NpuBefeH:

» MP1
» NP2 Puc. 2.5 Ha c. 2¢

[na pe3epBrpoBaHNA ANHUN CBA3M C YCTPONCTBa-
MU BEPXHErO YPOBHSA, B KOTOPbIX HE MpeayCcMOTpeHa
cmeHa IP-agpeca, gnsa onpoca KOHTpossiepa UCnosb-
3yetca rnobanbHbin IP-agpec (Puc. 2.5 Ha c. 2€). OH
OCTaeTCA 3aKpenieHHbIM 3a KOHTPOMIepoM B Chy-
Yyae BbIXOfa M3 CTPOA OCHOBHOrO MPOLIECCOPHOro
Moayns.

MacwTabupoBaHie KOHTponnepa ocy-
LLecTBACTCA NPU UCMNONb30BAaHUN TEXHOMOMMN Y3-
nos no unHtepoelricy Ethernet (npotokon BA3BAC).

MNpumep cxembl npuBefdeH Ha Puc. 2.7 (c. 28,.
Kaxzblin KOHTpOMIep B CeTU NMeeT CBOK KOHbUry-
paLuvio 1 JOMOSIHUTENIBHO MOXET cobupaTtb UHdop-
MaLMIo C APYTMX KOHTponepos (y3noB). Konnuectso
nofKJo4aeMbiX Y3108 3aBUCUT OT TWMa UCMNONb3ye-
MO0 MPOLIEeCCOPHOro Moayns.

[Jlonyckaetcsa coefiHeHMe MPOLIECCOPHBbIX MOZAY-
nel pasHOro TUMa no TeXHOMOMK Y3/0B.

[nAa pe3epBnpoOBaHUNA CBA3N C pe3epBMPOBaHHbIM
KoHTponnepom BA3WC-100 Heob6xoaMMO 3afeincTBo-
BaTb f1Ba y3na (OCHOBHOW NPOLeCCOPHbIN MOAYb, pe-
3epBHbIN NPOLECCOpHbIN Mogynb). Mcnonb3oBaHne
rno6anbHoro IP-agpeca He gonyckaeTca.

AnAa KOHTpoONA NUTaHWA npefycMOTpeH Jo-
NOJSIHUTENbHbIN BXOAHOM KaHan ("cyxoi" KOHTaKT) Ha

JlokanbHasa
ceTb

-
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o o e
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|

Puc. 2.6 Ha c. 27
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npoueccopHom mogyne (pasbem MUTAHUE HOPMA).
Mpumep cxemMbl MOAKMIOYEHNA NpeAcTaBneH Ha
Puc. 2.29 (c. 57.

OpHovMeHHble KOHTaKTbl pa3bema [TUTAHUE
HOPMA OCHOBHOro n pe3epBHOro0 MPOLECCOPHOro
MOAYNA COefVHATCA NapannenbHo.

CamogmarHocTmka
B npoueccopHbix MOAynAx peanv3oBaHa cnegy-
olwaa camoguarHocTmKa:
» COCTOAHME NOAKIIYEHHbIX Moaynel
» cocToAHMe obMeHa C MOAyNAMU U NaHEeNAMU
ynpaBneHusa no Kaxaow LMHe AaHHbIX (He3aBu-
CMMO Apyr OT gpyra)
» COCTOAHME NUTaHuA
» COCTOAHUE pe3epBMPOBAHUA
» cocTosAHMe ObMeHa C YCTPONCTBAMU BEPXHEro
YPOBHA
» COCTOAHME NIOrYecKkon NPorpaMmbl
Pe3ynbraThl camomarHocTuky mMmogyns otobpaxa-
I0TCA NP NOMOLLM CBETOANOAHON MHAMKALMA Ha ne-
pefHen naHenn, a TakXke UX MOXHO UCMONb30BaTb B
NIOrNYecKon MporpamMmme U nepepaBaTb Ha BEPXHUN
YPOBEHb.

ApxvBupoBaHune

B npoueccopHbIx MOAYNAX peann3oBaHO apXmBK-
poBaHMe pa3NnyHbIX COObITUN. 3BNeyeHme 1 ouncT-
Ka HaKOMJIEHHbIX AaHHbIX NpPon3BOANTCA N3 OCHOB-
HOFO 1 Pe3epBHOrO MpoLeccopa He3aBnUCMMO APYT
OT apyra.

BHYTpeHHsas LWKHa JaHHbIX

CBA3b C YCTPOWNCTBAMU BEPXHETO YPOBHSA
no Ethernet (MODBUS TCP 1 BA3BAC)

CBA3b C YCTPOMCTBAMM BEPXHEMO YPOBHS
no RS-485 (MODBUS RTU nnu BA3BAC)

Puc. 2.6. [lpumep cxembl pe3eps8upOB8AHUSA C8A3U KOHMPOJIIepa ¢ ycmpolicmeamu sepxHezo yposHsa ([1P1)
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JlokanbHada
ceTb

NP1

BHYTpPEeHHAA WKWHa gaHHbIX

CBaA3b Mexxay y3namum no Ethernet (BA3BAC)

Puc. 2.7. [pumep cxemMbl MacumabuposaHus KOHMPOJIepa No MexHoOI02UU y3/108
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2.3. MaHenu ynpasBneHunsA

HasHaueHne

Mopynb obecneunBaet npefcTaBneHne nHbopma-
Luw, 3an1cb TPEHZ OB, BeAeHMe XO3yUYeTHON CTaTUCTU-
KW, peanu3aumio pyyHblX BO3AeNCTBUIN Ha OOBbEKT, ca-
MOHACTPOVKY K03bULMEHTOB perynmpoBaHus.

CpaBHUTeNbHbIE XapaKTEePUCTUKWN naHenen
yrnpaBneHnsa npueBegeHbl B Tabs. 2.3.

Pexxum pa6otbli

MaHenn ynpasneHnAa noaKnyaroTca K KOHTPON-
Niepy No wnHe OaHHbIX.

CymmapHoe KONIMYECTBO MaHenen ynpasJsieHnA B
KOHTpoOMiepe fOMKHO 6bITb He Gonee 8.

Jonyckaetca pabota KoHTponsiepa 6e3 naHenen
ynpaBneHus.

[JlonyckaeTcs ncnonb3oBaHWe naHenemn ynpaene-
HUA Pa3HOro Tuna B OAHOM KOHTpoJiepe.

PesepBupoBaHMne naHeneii ynpasneHus pea-
nu3yeTca nyTem 3ajaHnA OMHaKOBbIX HACTPOEK pas-
HbIM Mogynam [1Y.

KoHdurypupoBaHue

Kaxgaa naHenb ynpaBneHUsA MMeeT CBOK KOH-
durypaumio (HacTpPoWKM BU3yanmsaLmm, apxmsaLmm,
TPeHAbl, XO3yYeTHble NapaMeTpbl, HACTPONKK NpaBs
poctyna). OctanbHble HaCTPOWMKU KOHTpoOmsiepa na-
Heflb yrpaBfieHVA NoJlyyaeT OT NPOLIeCCOPHOro Mo-
LyNA No WyHe AaHHbIX.

3arpy3ka 1 m3BneyeHme KoHourypaumm, a Tak-
e 13BfieyeHre HaKoMMEHHbIX JaHHbIX NPOU3BOAUT-
CA U3 KaXkJoW NnaHenu ynpasneHns He3aBUCMO apyr

oT apyra.

CBA3b C BepXHNM YPOBHEM (KOMMNbIOTEP) OCY-
wectenAetca no uHtepdency RS-485 (BA3BAC nnu
MODBUS RTU) u/unu Ethernet (BA3BAC 1 MODBUS
TCP) nna 3arpysku/un3sneyeHna koHdurypaumm, us-
BfleYeHNA HAKOMMIEHHbIX JaHHbIX.

Ina ceasm co SCADA-cnctemamuv CTOPOHHUX MPO-
n3BoguTtenem moxet mcrnonb3osatbca OPC-cepsep
(cm. pasgen 6, . 79).

PasrpaHuyeHune npaB gocryna
B naHensAx ynpaBneHna npegycMoOTpeHa BO3MOX-
HOCTb 3aflaHMA NpPaB AOCTYNa K pexrnmam BuU3yanu-
3alMmM 1 ynpaBneHna nog naposiem:
» [Monb3oBatenb (4o 6) — NHAMBUAYaNbHbIE Ha-
CTPONKM JocTyna
» AOMUHUCTPATOP — U3MEHEHME HACTPOEK CeTH,
OUNCTKA AaHHbIX, 3arpy3ka KoHburypaumm
» SKcnnyaTaLMOHHBIN — N3MEHEHNe YCTaBOK
B pexrnme AOMUHUCTPUPOBaHUA NpefyCMOTPeHa
BO3MOXHOCTb MPOrpaMMHO-annapaTHoOro OTKJoYe-
HuA USB n BcTpoeHHoN 3ByKOBOW cMrHanmsauum (go
nepesarpysku naHenu ynpasneHus).
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Ta6nuya 2.3. CpasHumenbHbie XapaKmepucmuku naHenel ynpaeneHus

XapakTepuctuka b100.611 (MY1) 5100.641 (MY4) BN
KKN:
+ ynpaBneHue KHOMOYHOe CEeHCOopHoe *
+ CeHcop — €MKOCTHOWN *
« AnaroHanb 10,4" 15" *
+ pasmep, Touek 800x600 1024x768 *
3BYKOBas CUrHanmM3aumsa BCTPOEHHasA BCTPOEHHaA *

MNMonb3oBaTenbCcKkmne KHOMKN

BMPTYanbHble KHOMKM,
KHonku A, b, B

BUPTYyanbHbI€ KHOMKN

BUPTYaJibHbl€ KHOMKN

Pexxnm gBOMHOro sKpaHa ecTb - —
Ceasb c mogynem [P Ay6n. WnHa JaHHbIX LyO1. WHA JaHHbIX 5100.482
CBA3b C BEPXHMM YPOBHEM
(komnbloTep):
« UHTEpPdeNcC RS-485, Ethernet RS-485, Ethernet Ethernet
BA3BAC, BA3BAC, BA3BAC,
+ NPOTOKON
MODBUS RTU/TCP MODBUS RTU/TCP MODBUS TCP

USB:
+ 3arpyska/u3BneyeHuve

ecTb ecTb ecTb

KOoHUrypauum

* V3B/IeYEHME HAKOMMIEHHbIX

ecTb ecTb ecTb

JlaHHbIX

+ OrpaHuyeHmne goctyna ecTb ecTb *
« o6HoBneHue MO — ecTb —
KonnuectBo cobbITuin apxmBa 5000 5000 5000
Xo3yueTHble napameTpbl:
+ KONNYeCTBO 72 72 72

cpegHui, cymmap-

cpepHuin, cymmap-

CcpegHui, cymmap-

s n HbI, HAapacTaloLWniA HbI, HapacTaloLnin HblVi, HapacTaloLWnin
TpeHgbl:

+ KONNYecTBo 72 72 72

+ 06BbEeM MaMATU, MITH TOYEK 85 650 650

* AVCKPETHOCTD, C 0,5— 300 0,5— 300 0,5—300

* QINTENTbHOCTD, CYT 1 — 365 1— 365 1 — 365

* aJITOPUTM 3aNOMUNHaHNA

cpepHee, MUHUMYM,
MaKCMMyM, TeKyLlee

cpepHee, MUHVMYM,
MaKCMMyM, TeKyLlee

cpepHee, MUHUMYM,
MaKCMMyM, TeKyLlee

* MaKCMaJlbHO€e KOn4ecTBo

12 12 12
TPEHZOB B rpynne
+ OTOOpaXKeHVe HECKONbKIX
opuvH/BCe noboe KoMYecTBo noboe KoNn4ecTBo
TPEHQOB B rpynmne
YcTaBKu:
+ U3MEHeHWUe C nepeaHen naHenn ecTb ecTb ecTb
+ BKJIIOYEHNE/OTKIIoUeHne HeT HeT HeT
MHuemocxembi:
+ KOJINYECTBO 8 8 8
+ pa3mMep NOANOMKKU, TOYEK 773x591 1024x718 1024x718
+ KONNYeCTBO AMHAMUNYECKUX
A : 100 100 100
3N1€MeHTOB Ha OfHOW
+ UCMONb30BaHNe NoAasIoXKKa NnoAasioXKKa NoAasIoXKKa
N306paKeHNI TPaHCNapaHT TpaHCNapaHT
KHOMKa KHOMKa
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MpodonxeHue mabnuyer 2.3. CpasHumenbHble XapaKkmepucmuKu naHenel ynpaseneHus

XapakTtepuctuka 6100.611 (MY1) 5100.641 (MY4) BN
* ANHAMUNYECKME SNIEMEHTDI 3HaueHne 3HaueHne 3HayeHne
nVKTOrpaMma nUKTOrpaMma nVKTOrpaMma
TpaHcmapaHT TpaHcnapaHT TpaHcmapaHT
6aprpad 6aprpad 6aprpad

CTpeJ'IOl-iHbIIZ NHONKATOP
AHMMKNPOBaHHaA INHUA

CTpenOHHbIVI MHONKATOP
AHUMNPOBAHHAA INHUA

CTpeJ'IO‘-iHbIIZ NHONKATOP
AHMMKNPOBaHHaA INHUA

TpeHa TpeHa TpeHa
perynatop perynatop perynatop
KHOIMKa KHOIMKa KHOIMKa
KHOMKa C noAgTreepXxaeHnem [ KHOMKa C noaTeBepxxaeHnem
KOMMMeKCHbIN 6aprpad KOMMeKCHbIN 6aprpad
KoMMJieKCHOe 3Ha4yeHune KOMIJ1eKCHOe 3HavyeHune
CMNMCoK eANHNYHOro CrNMCcoK eanHNYHOIro
Bbl6Opa Bbl6Opa
Bpems Bpems
CTagnAa UMKNorpamMmmbl CTaguA UMKnorpammbl
n3o6paxeHne 1306paxeHue
PasrpaHuueHve npae goctyna:
+ MaKC/ManbHOEe KONN4YeCcTBO 6 6 6
nosb3oBatenei
+ MaKCManbHoe KONmn4yecTBo 8 16 16
CUMBOJIOB B naporse
+ ONYCTUMbIE CUMBOJIbI NMaposis TONbKO LndpbI nobble nobble
+ aBTOBXO[ ecTb ecTb ecTb
+ AVNCTaHLMOHHasA GJIOKMPOBKA
ecTb ecTb ecTb
Joctyna
+ aBTOMaTMYeCKoe OKOHYaHue
ectb ecTb ecTb
ceaHca
Pa3pgenbHoe KBUTUpOBaHMe
— ecTb ectb
CUrHanmsauuu
CopTrpOBKa TEKYLUMX COObITUIA
pTVIp Y — ecTb ecTb

no ctonbuam

LiBeToBas cxema

Kraccuka (cuHunm)

KNnaccuka (CMHuU)
MoZepH (KOpYHeBbIN)

Klaccuka (cuHunm)
MoZepH (KOpUYHeBbI)

KoHduryprpoBaHme KOHTpOSI-

. HeT HeT HeT
nepa c nepegHen naHenu
MoHTax LMTOBOMN LwmTOoBOW/ %

Ha KpenneHwne Vesa
MNutaHve moayna =24B/~220B =24 B *
MNoTpebnaemaa MowWHOCTb, BT 16 20 *
fabapuTHbie pasepb! 324x200x140 376x300x70 *
(LLIxBxT), mm
Macca, Kr 3 3 *
YcnoBua skcnnyaTaumm:
+ CTeneHb 3aWnTbl NnepeaHen P20 P54 N
naHenu

+ CTeneHb 3alWnTbl Kopnyca IP20 IP20 *
- TemrepaTypa OKpy»atoLiero -20..+60 -20..4+60

BO3ayxa npu akcnnyataumu, °C

Cxema NoaKtoYeHnn

Puc. 11.23 (c. 106,

Puc. 11.24 (c. 106,

* 3aBUCUT OT XapaKTepPUCTUK YCTPONCTBA, Ha KOTOPOM YCTAaHOBEHO NPUOXKEHNE



2.3. [laHenu ynpasneHus

BupryanbHas naHenb ynpaBneHus

7O NporpaMMHo-annapaTHas NogcucTeMa, CoCTo-
AWaA M3 KOMMyHUKaunoHHoro mogynsa Bl (cm. pas-
aen 2.8, £.54) n NpunoxeHnn Ha KomnbioTepe (cMm.
pa3gen 8, . 83).

BupTyanbHaa naHenb MO3BONAET peann3oBaTtb
Bce QYHKUUN NaHenu ynpasieHuA Ha KoMmbloTepe,
oCyLecTBNAA MHGOPMALMOHHbIE OOMEH C KOHTPOS-
NepPOM MO BHYTPEHHEN LNHE AaHHbIX.

Ddusnyeckne BO3MOXHOCTY BUPTYanbHOM NaHenu
yrpaBneHna 3aBUCAT OT XapaKTePUCTUK YCTPOWCTBA,
Ha KOTOPOM YCTaHOBJIEHO MPUOXKEHNE.

33

CamogumarHocTuka
B naHenax ynpasneHua peanusoBaHa cnegyio-
Waa camoamarHocCTuKa:
» cocTosiHMe OOMeHa C KOHTPOJIEPOM MO Kaxaou
LUMHe AaHHbIX (He3aBMCMMO ApYyr OT Apyra)
» Hanmume CBA3N C NPOLECCOPHbIM MOAYEM
» OTKJIloYeHMe 3BYKOBOW CUrHanu3aumu
Pe3ynbraThl camognarHoOCTMKM naHenemn ynpasne-
HUA OTOBPAXKAKOTCSA MPY MOMOLLM CBETOLVNOLHON UH-
AVKauum Ha 3aHen naHenu.
Kpome TOro, coctosHue KOHTpomnsiepa B LENOM
OoTOOpaXKaeTcs Ha CBETOAMOAAX MepedHen naHenm u
B OQHOUMEHHOM pexunme Ha KK,

Puc. 2.9. [ooknroueHue Y4 ¢ nomowbio nepexooHuka bA3INC.JOIM_Ob-KB1

Puc. 2.10. C6opHas noocmaska 0719 HACMosibHO20 MOHMaxa Y4 (8xodum 8 Komnsiekm Nnocmasku)
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ApxvBupoBaHune JaHHbIX NPOV3BOAUTCA U3 KAXXAOWN NaHenu ynpaene-
B naHensx ynpaeneHus peanM3oBaHO apXMBUPO- HWUA HE3aBUCUMO APYr OT Apyra.

BaHWE Pas/IMUHbIX COObLITUI, TPEHAOB, XO3YYeTHbIX

napameTpoB. M3BneyeHne 1 o0UMCTKa HaKOMNEHHbIX
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Puc. 2.12.  Bud c3adu narenu ynpagneHrus [1Y1
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Puc. 2.13.  Bud c6oky naHenu ynpasneHus Y1
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2.4. Moaynv BXOAHbIX KaHaNoB

HasHaueHune

Mopgynu npefHa3HayeHbl Ans NpuemMa 1 nepBuy-
HOM 06paboTkM MHGOPMALMM OT AATUMKOB pPasnmu-
HbIX TMMOB (CpPaBHUTESIbHbIE XapPaKTePUCTUKN MOAY-
neil Kakaoro Tna npriBefieHbl B COOTBETCTBYIOLUX
Tabnuuax):
» [OMCKpeTHble (Tabn. 2.4)
» TemnepatypHble (Tabn. 2.5)
» YacTOTHO-UMMYJIbCHble (Tabn. 2.6)
» TOKOBble/HanpskeHus (Tabn. 2.7)

Pexxum pa6otbli

Mopynu nopknioyalTca K KOHTposepy Mo wu-
He JaHHbiX. CymMapHoOe KONMuyecTBO Moaynen BXxoa-
HbIX KaHanoB, Mogynern ynpasnalowWwmMx KaHanos (Cm.
pasgen 2.5, [.44), KOMMYHWKALMOHHbIX MogZynen
(cm. pazpen 2.6, . 48) pnomkHO 6bITb He Honee 31.

PesepBupoBaHINe BXOAHbIX KaHANOB KOHTPOJ-
nepa peanr3oBaHO Ha MPOrpPaMMHO-anMapaTHOM
YpOBHe.

KoHurypauuio v HacTpoiiku KaHanoB mMoay-
NN MOAyYaloT MO WKMHE AaHHbIX M3 MPOLECCOPHO-
ro mozyns.

MeTtponorua

AHanoroBble BXOAHble KaHallbl MOJJ,yJ'IeI7I ABNAIOT-
CcA nM3MepuUTeNbHbIMU. XapakTepUCTUKN MOrpeLHo-
cTen KOHTpOJIJIepa NO BXOAHbIM CUrHallaM OT aHa-
JIOroBbIX AOaTYMKOB nNpuBedeHbl B PYKOBOACTBE MO
aKCnnyaTayunn.

Uckposawmra

HEKOTOpre MoAynn BbliMYCKalOTCA CO BCTPOEH-
HbIMKU GapbepamMn UCKPO3awWwmnTbl (MAapKUPOBKA —
[Exia]llC).

CamogmarHocTmka
Bo BXoAHbIX Mopynax peanu3oBaHa crefymoulan
CaMofMarHoCTmKa:
» COCTOAHUA NOAKJIYEHHbIX YCTPOWCTB
» cocToAHNEe obMeHa C KOHTPOJIIEPOM MO KaxKk4omn
LIMHe AaHHbIX (He3aBMCMMO ApYr OT Apyra)
» Hanmuume CBA3N C NPOLECCOPHbIM MOAYEM
Pe3ynbtaThl camoguarHocTMku Mogynb nepepaet
Mo LWWHe AaHHbIX KOHTPOJIepY U OToOpakaeT npwu
NOMOLLM CBETOAMOAHON WHAMKAUUW Ha nepepgHen
naHenwu.
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Ta6bnuya 2.4. CpasHumesnbHble XapaKkmepucmuKu OUCKpemMHbIX 8X00HbIX Modyel

XapaktepucTuka 6100.111 6100.112 5100.113
Tun BxogHoro « "CyXOW KOHTaKT" + "CyXOW KOHTaKT" + "CyXOM KOHTaKT"
curHana - "NAMUR"
KonunuecTtBo KaHanos 16 16 16
Tvin KaHana
B KOHUrypavmm DI DI DI
KOHTpoOnnepa
lNokaHanbHaA

HeT HeT ecTb
rasibBaHOpa3BA3Ka
Hanunune 6apbepos B6100.111Ex — ecTb HeT HeT
NCKPO3aLLunTbI 6100.111 — Het
[MnTaHne JaTUMKOB:
* UCTOYHUK NUTaHUA BCTPOEHHbIN BHELUHWUN BHELUHUN
+ HanpsXeHne
P =9,1 =12.35 ~140.250

nutanus, B

- 06beanHeHne JonyckaetcA obbeduHe- | ABe KNeMMbl AfiA NOAKIIOYEHMA K | Aonyckaetca — obbeauHe-

o6bLLero KoOHTaKTa

HMe OOLWWNX KOHTAKTOB
("+") B ucnonHeHusAx 6e3

6510KaM MUTaHUA C pa3HbIM YPOB-
HeM HanpsKeHusa, [JonycTima

H/e YeTHbIX N He4yeTHbIX
KOHTaKTOB

NCKPO3aLmThl o6paTHas NofApPHOCTb

MakcnmanbHbIn

. 9 6 9
BXOAHOW TOK, MA
XapakTepucTmkm
06pbiBa / K3:
* TOK, MA meHee 0,08 / 6onee 5 — —
XapakTepuctmkm
NIOrMYeCcKoro Hyns:
» HanpseHue, B — MeHee 4 mMeHee 90
* TOK, MA meHee 1,2 meHee 1,2 MeHee 3
XapakTepnctukm
JIOrMYecKkom eguHULLbI:
« HanpsxeHue, B — 9.35 6onee 140
« TOK, MA 6onee 2,1 6onee 2,5 3—6
MoaknioyeHne « IBE CbeMHbIE OTBETHbIE | CbeMHas OTBETHAA YaCTb MO BUHT | « ABE€ CbeMHble OTBETHblEe
NaTYNKOB: yactu nof BUHT (no 16 | (16 Knemm) — 1 Knemma Ha KaHan yactu nopg BUHT (o 16

Knemm) — 2 KfieMMbl Ha
KaHan

+ CbeMHas OTBETHas YacTb NOA BUHT
(2 Knemmbl) — OOLLMIA ATUMKOB

Knemm) — 2 KnemMmbl Ha
KaHan

e lIar Knemm, Mm 3,81 3,81 5,08
MNutaHne mogyns, B =24+5% =24+5% =24+5%
iy :
(raffé’x"'r;f';'; PasMEp®! 34x227x119 34x227x119 39x227x119
Macca, Kr 0,5 0,5 0,5
Ycnosua sKkcnnyaTaumnm:

« CTeneHb 3aLnTbl IP20 IP20 1P20

« Temrneparypa OKpy- -20..+60 -20.. +60 -20.. +60

XatoLlero Bo3gyxa
npw sxkcnnyatauum, °C

Cxema nogknoueHnn

Puc. I11.2 (c. 93

Puc. I11.3 (c. 94

Puc. [11.4 (c. 95
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Ta6nuya 2.5. CpasHumesbHble XapaKkmepucmuKu memMmnepamypHbIX 8X00HbIX Modysel

Xapaktepuctuka 6100.132 6100.151
Tvn BXogHOrO cUrHana « TepMonpeobpasoBaTenb + TepmonpeobpasoBaTesnb

CONpOTMBNIEHUA CONPOTMBNEHNA

« Tepmonapa

KonnyectBo KaHanos 8 8
Tun kaHana B KOHGUrypauum Al Al
KOHTponnepa
lNokaHanbHas rafibBaHOpPa3BA3Ka HeT ecTb
Hanunune 6apbepoB UCKpo3aLymTbl HeT B6100.151Ex — ecTb

5100.151 — HeT

MonpepxrBaemble rpagynpoBKU:

- TepMonpeobpasoBatenb
COnpOTMBIEHUA

100r1, Pt100, Pt500, Pt1000

1001, Pt10, 5011, Pt50, 100r1, Pt100,
10M, 50M, 100M, 100H

- TepMonapa

L K,N,B,S R A-1,A-2,A-3,ET,)J

CxemMa nogKntoUYeHus:

+ TepmonpeobpaszoBatenb
ConpoTMBeHUn

2-X npoBogHasA

3-x/ 4-x npoBogHas

- Tepmonapa

2-x NpoBOAHasA + XONOAHbIV Ccnam

MogknioyeHne faTUNKOB:

- TepMonpeobpa3zoBatenb
CONpPOTMBIEHUA

*« CbeéMHaA OTBETHaA YacCTb Mo BUHT

(16 Knemm) — 2 KnemMmbl Ha KaHarn

» 1B€ CbeMHbI€ OTBETHbIE YaCT NoA BUHT

(mo 16 kKnemm) — 4 Knemmbl Ha KaHan

- TepmMorapa

» 1B€ CbeMHbIe€ OTBETHbIE YaCT NoA BUHT

(no 16 knemm) — 2 KNneMmbl Ha KaHarn;

* CbeéMHaA OTBETHaA YaCTb NOA4 BUHT

(2 Knemmbl) — xonoaHbIN cram

o War Knemm, Mm 3,81 5,08
MNuTtaHwe mopyns, B =24+5% =24+5%
MNMoTpebnaemasa MowWwHOCTb, BT 1,5 3
FabapuTHble pasmepbl (LUXBxI), mm 34x227x119 39%x227x119
Macca, Kr 0,5 0,5
Ycnosus aKkcnnyaTaumu:

« CTeneHb 3aLnTbl IP20 IP20

- Temreparypa oKpyatoLiero -20..4+60 -20..+60

BO3A4yXa Npw aKkcnayatauum, °C

CxeMa nogKIyeHnin

Puc. [11.6 (c. 97,

Puc. 11.5 (c. 96,
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Ta6nuya 2.6. CpasHumenbHble XApaKmepucMuKu 4acmomHO-UMNy/1bCHbIX 8X0OHbIX Mooyeli
XapakTtepucrtuka 5100.161 5100.162Ex 56100.163

Twun BXogHOro curHana

YaCTOTHO-MMNYJIbCHbIN:
+ KOHTaKTHbIN
+ HanpsxeHune 2—24 B

+ YaCTOTHO-MMMNYJbCHbIN
(KOHTaKTHbIN)

* MPAMOYTOJIbHbIN
MUMMYNbCHBIA CUrHan

+ OTKPbITbIN
konnektop (OC)

+ HanpsxeHune
10—24 B (HTL)

KonnuecTtBo KaHanoBs

4 napsbl (yacToTa,

8 8
HanpasneHue)

Tun KaHana
B KOHbUrypavmm Al Al Al
KOHTposnnepa
KonnuectBo
noaKNto4YaEMbIX 8 8 4
[aTYMKOB
OnpepeneHne

HeT HeT ecTb
HanpaeneHusA
[MokaHanbHasA

HeT HeT HeT
ranbBaHopa3BA3Ka
Hannune 6apbepos

HeT ecTb HeT
NCKPO3aLYnTbl
MakcumanbHasn

10 10 10
yacToTa, KIy,
MakcumanbHbIn
nopor 16 — 16

nepeknioyeHus, B

[MoakntoueHue
0aTUYMKOB

CbeMHaA OTBETHaA YacCTb
nofg BUHT (16 Knemm) —
2 KNnemmbl Ha faTumK

CbeéMHaA OTBeTHaA 4YacCTb

nog BUHT (16 knemm) —
2 KNnemMmbl Ha JaTumK

CbeMHasA OTBeTHasA
nog BUHT (16 Knemm) —
4 Knemmbl Ha faTYNK

« LIAr KNemMMm, MM 3,81 3,81 3,81
MNuTtaHue mogyns, B =24+5% =24+5% =24+5%
MoTpebnaemasn 31 31 31
MOLLHOCTb, BT

fabapubie pasmepe! 34x227x119 34x227x119 34x227x119
(LLIxBxT), mm

Macca, kr 0,5 0,5 0,5

YcnoBus sKkcnnyaTauum:

 CTerneHb 3aWnTbl IP20 IP20 IP20

- TemrepaTypa oKpy- -20..4+60 -20..+60 -20..4+60

atoLero Bo3gyxa
npw aKkcnnyatauun, °C

CxemMa nogKntoUYeHnin

Puc. I11.7 (c. 97,

Puc. [11.8 (c. 98,

Puc. [11.9 (c. 98,

4acTb
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Ta6bnuya 2.7. CpasHumesbHble XapaKmepucmuKu MoOKO8bIX/HanpsixKeHUsi 8X00HbIX Modynel

XapakTtepuctuka

B5100.194Ex

5100.198

Tun BxogHOro cmMrHana

« TOKOBbI C NTaHNEM OT moayna
* TOKOBbI C BHELLUHVM NMUTAHNEM

« TOKOBbI C NTaHNEM OT moayna
* TOKOBbI C BHELUHVM NMUTAHNEM
* HanpAxeHne NOCTOAHHOIO TOKa

KonnyecTtBo KaHanos 8 8
Tvn KaHana B KOHGUrypauum Al Al
KOHTposnnepa
lNokaHanbHas rafbBaHOPa3BA3Ka ecTb ecTb
Hanuuune 6apbepoB NCKpo3awwuTbl ecTb HeT
MNopneprkmBaemble rpagypoBKu:
+ TOKOBbIV C MUTAaHNEM OT MoAyNA 0-20 mA 0-20 mA
4-20 mA 4-20 mA
0-5mMA 0-5 mA
1-5 MA 1-5 MA
+ TOKOBbIN C BHELHVM NUTaHNEM 0-20 MA 0-20 mA
4-20 mA 4-20 MA
0-5mMA 0-5 MA
1-5 mA 1-5 MA
 HanpsAeHue NocToaHHOro ToKa 0-100 mB
— 0-1B
0-10B

CxeMa noaknoveHna

2-x npoBofHasn

2-x npoBogHasn

[MoaknioyeHve AaTYMKOB:

+ TOKOBbI C MUTAHNEM OT moayna

[BE CbeMHble OTBETHbIE YacTun
nop BMHT (No 16 Knemm) —
4 KNnemMmbl Ha KaHan

[B€ CbeMHble OTBETHbIE YacTun
nop, BMHT (No 16 Knemm) —
4 KNnemMmbl Ha KaHan

+ TOKOBbIV C BHELLIHUM MUTAHUEM

[BE CbeMHble OTBETHbIE YacTun
nop, BMHT (No 16 Knemm) —
4 KNnemMMmbl Ha KaHan

[B€ CbeMHble OTBETHbIE YacTun
nop, BMHT (No 16 Knemm) —
4 KNnemMMmbl Ha KaHan

* HanpA»eHne NoCTOAHHOIO TOKa

[BE CbeMHble OTBETHbIE YacTun
nop, BMHT (No 16 Knemm) —
4 KNnemMmbl Ha KaHan

o LWAr KNeMM, MM 3,81 3,81
MutaHne mopyns, B =24+5% =24+5%
MoTpebnaemasa MOLWHOCTb, BT 9,3 9,3
(rfu6XaB‘j("g,”;ﬁ pasmepel 34x227x119 34x227x119
Macca, kr 0,5 0,5
Ycnosua skcnayataumn:

« CTeMeHb 3aLnTbl P20 IP20

« TemnepaTypa oKpy»aioLlero -20.. +60 -20.. +60

BO3ayxa npw aKkcnayataumm, °C

Cxema noaKoUYeHnn

Puc. 11.10 (c. 99,

Puc. [11.11 (c. 100,
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2.4. Mopynu BXOOHbIX KaHanoB
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a) 6)

Puc. 2.18. Bud modynsa: a) cboky; 6) cgepxy; 8) czaou

8)



2.5. Moaynu ynpasnsalowmnx KaHanos

HasHaueHune

Mopaynu npegHasHauyeHbl ANA Bblgauu ynpaens-
IOWUX CUrHANOB HAa WCMOJSIHUTENIbHbIE MeXaHU3Mbl
N CpeacTBa CUrHaNM3aUMn C PasiuuHbIMA TUMNamu
BXOAHbIX KaHanoB (CpaBHUTENbHbIE XapaKTEPUCTUKM
MOAynen Kakgoro Tuna npuBeaeHbl B COOTBETCTBY-
loWmMx Tabnmuax):
» AuCKpeTHble (Tabn. 2.8)
» aHanorosble (Tabn. 2.9)

Pexxum pa6otbli

Mogynu nofKnovaloTCA K KOHTPOJIIEpY MO LUNHe
AaHHbIX. CyMMapHOe KONMuyecTBO MoAynei BXOAHbIX
KaHanos (cm. pasgen 2.4, . 37), mogynen ynpasns-
IOLIMX KaHANOB, KOMMYHVKALMOHHBIX Mogynen (cm.
pasgen 2.6, . 4€) pomxkHo ObITb He Gonee 31.

Pe3epBupoBaHue ynpasBisoWmUX KaHanos
KOHTpO/ISIepa pean3oBaHoO Ha MpPOorpammHo-anmna-
paTHOM ypOBHe.

KoHdurypaumio n HacTpoliku KaHanos mogy-
N NOMYYaloT MO WKUHE AaHHbIX M3 NPOLEeCcCopHo-
ro mogyns.

UckposawmTa
HekoTopble Moaynu BbiNyCKaloTCA CO BCTPOEHHbI-
MU Gapbepamn CKpOo3aLuTbl (MapKmpoBKa - [Exia]llC).

CamoguarHocTmka
B mopynax ynpasnawowmx KaHanoB peann3oBaHa
cnegylowas camogmarHocTuKa:
» coCToAHNE oOMeHa C KOHTPOJINEPOM MO KaXKk4oMn
LUNHe AaHHbIX (He3aBMCMMO Apyr OT Apyra)
» Hanmume CBA3M C NPOLECCOPHbIM MOAYIEM
P COCTOAHUA NOAKIIYEHHbIX YCTPOWCTB
Pe3ynbTrathl camogmnarHoCTMKu Mogynb nepegaet
Mo LUMHe [aHHbIX KOHTponnepy u oTobpakaeT npwu
nOMOLUN CBETOAMOQHOM WHAUKAUUM Ha nepegHen
naHenwu.
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2.5. Mopaynu ynpasnatowwmx KaHanos 45
Ta6nuya 2.8. CpasHumeJsibHble XapaKmepucmuKu OUCKpemMHbIX ynpaeisowux mooynel
XapakKTtepuctuka 5100.212 5100.251 5100.252
Tvin BbIXOQHOTO CUrHasna penenHbIn TPAH3UCTOPHbIN TPAH3UCTOPHbIN
KonnyecTtBo KaHanoBs 10 10 10
Tun KaHana
B KOHbUrypavmm DO DO DO
KOHTpoepa
lNokaHanbHas rpynnamu
ecTb HeT
rasibBaHoOpa3BA3Ka no 2 KaHana
Hannune 6apbepos
HeT HeT HeT
NCKPO3aLmnTbl
XapaKtepuctuka
HarpysKku:
» HaNpsAXkeHne ~220B (AC-1) —36B =128B
=24 B (DC-1) =24B
» TOK 6A 120 mA 1A
« MATaHVE OT MOAYIA HeT HeT ecTb
KoHTponb uenun HeT HeT 06pbiB, K3
MNMoakntoyeHme [IBE CbeEMHbIE OTBETHbIE | CbeMHaA OTBETHAA YacTb | ABE CbeMHbIE OTBETHbIE Ya-
WUCMONHUTENbHbIX yactu nog BUHT (no 15 | moa BUHT (15 Knemm) — | cT nog BUHT (Mo 15 Knemm):
MeXaHN3MOB-- Knemm) — 3 KnieMMbl Ha | 3 KneMmbl Ha 2 KaHana * M0 2 KSIeMMbI Ha KaHan

+ 4 KNnemMmmbl 41 BHELLHEro
NMNTaHNA

« LIAr KNemm, Mm 5,08 5,08 5,08
MNuTtaHue mogyns, B =24+5% =24+5% =24+5%
e z z
(rﬁfXaBF;'g'”:; pasMepel 39x227x119 34x227x119 39x227x119
Macca, kr 0,5 0,5 0,5
YcnoBuA skcnnyaTauu:

« CTeneHb 3aWunTbl P20 IP20 P20

- Temneparypa oKpy- -20..4+60 -20..+60 -20..4+60

XatoLero Bo3gyxa
npw aKkcnnyatauyun, °C

Cxema NogKItoUeHNin

Puc. 11.12 (c. 101,

Puc. 11.13 (c. 101)

Puc. 11.14 (c. 102,




46

YacTb Il

MHorodyHKLMOHanbHble MOAY/bHble KOHTPOJIEPbI

Ta6bnuya 2.9. CpasHumeJsibHble XapaKmepucmuKu adHA10208bIX ynpasasiowux mooyneu

XapakTepucruka

b5100.281

5100.291

Tvin BbIXOAHOIrO CUrHana

* HanpAxeHne NOCTOAHHOIO TOKa

« TOKOBDbI C NUTaHNEM OT moAayna

KonnyecTtBo KaHanos 8 8
Tvn KaHana B KOHGUrypauum

durypau AO AO
KOHTponnepa
lNokaHanbHas ranbBaHOpPa3BA3Ka ecTb HeT
Hannune 6apbepoB NCKPO3aLWUTLI HeT B6100.291Ex — ecTb

5100.291 — HeT

ConpoTuBneHne Harpysku

6onee 10 KOM

meHee 800 Om

KoHTponb uenu K3* 0o6pbiB
MNopneprkmBaemble rpagynpoBKu: 0-10B 4-20 MA
2-10B
0-5B
1-5B

MopknioyeHne NCMONMHUTENbHbBIX | CbeMHas OTBETHas YacTb NoA CbeMHas OTBETHaA YacTb Mop,
MEXaHN3MOB BUHT (Mo 16 Knemm) — 2 KNnemMmbl BUHT (Mo 16 Knemm) — 2 Knemmbl
Ha KaHan Ha KaHan

e lWAr KNemm, Mm 3,81 3,81
MNMutaHne mopyns, B =24+5% =24+5%
MoTpebnaemasa MOWHOCTb, BT 5,8 93
EIET T IR L oL 34x227x119 34x227x119
(LLIxBxT), mm
Macca, Kr 0,5 0,5
Ycnosua skcnnyaTtaumm:
+ CTeneHb 3aLnTbl IP20 IP20

-20.. +60 -20.. +60

+ TemnepaTypa oKpy»atoLiero
BO3A4yXa Npw aKkcnayatauum, °C

Cxema nogkoueHnn

Puc. [11.15 (c. 103,

uc. [11.16 (c. 103,

* — IMarHOCTMPYeTCA Npu HanpseHn Ha Bbixoae 6onee 3 B
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2.6. KommyHukayvoHHbie moaynu (MK)

HasHaueHune

Mogaynu npepHasHaueHbl ANA CBSA3W C YCTPOMNCT-
BaMU U CUCTEMAMMN HWXXHEFO YPOBHS MO L$POBbLIM
nHTepdencam

CpaBHUTeNbHbIE XapaKTepUCTUKN moayrnen
npusegeHbl B Tabn. 2.10.

Pexxum pa6otbli

Mogynun nogknoyalTCca K KOHTPONIepy Mo wnHe
AaHHbiX. CymmapHOe KOnnyecTBo Mogynen BXOAHbIX
KaHanos (cm. pasgen 2.4, - 37), mogynein ynpasnd-
IOWMX KaHanos (cm. pasgen 2.5, . 44), KOMMyHMKa-
UMOHHbIX Mogynen (MK) nonxHo 6biTb He 6onee 31.

KoHurypauuio v HacTpoiiku KaHanos mMogy-
NN NOAyYaloT MO WKMHE AaHHbIX M3 MPOLEeCCOPHO-
ro mopgyns.

CamopguarHocTtuka
B mogynax peanu3oBaHa cnegyiowiaa camoguar-
HOCTUKA:
» COCTOAHME OOMEHa C KOHTPOJIIEPOM MO KaxkAom
LUMHE AaHHbIX (He3aBMCMMO ApYyr OT Apyra)

» Hanuume CBA3M C NPOLIECCOPHBIM MOZYNEM
» cocTosiHMe obmeHa Mo undpPOBOMY KaHany
CBA3M
Pe3ynbTaThl camoAvarHOCTUKM MOAynb nepepaet
Mo WKWHe AaHHbIX KOHTPOMepy u otobpakaeT npw
MOMOLYN CBETOAMOAHON WHAWKAUMUM Ha nepeaHen
naHenu.

Ta6bnuya 2.10. CpasHumenvHble XapaKmepucmuKu KOMMYHUKAYUOHHbIX modynel

Xapaktepuctuka 5100.431 (MK1) | b100.432 (MK3) | 5100.441 (MK2)
MNopfeprkka npoLeccopHbIM Moaynem MP1, NP2 ne2 MP1, NP2
NHTepdelicbl cBA3M C yCTPONCTBaMU
HUXKHEro YPOBHA:

+ Kon-Bo noptoB. (RS-485) 2 4 —

+ kKon-Bo noptoB (Ethernet) — — 1

+ CKOPOCTb O6MeHa 2400-115200 6uT/c | 2400-115200 6uT/C 100 Mb6uT/c

+ MPOTOKON O6MeHa BA3BAC, BA3BAC, BA3BAC,
MODBUS RTU MODBUS RTU MODBUS TCP




2.6. KommyHumKkaumoHHble mogynu (MK)
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XapakTtepuctuka 5100.431 (MK1) | 5100.432 (MK3) | 5100.441 (MK2)
MakcrmanbHoe KonnyecTBo YCTPONCTB
Ha OIHOM NopTY:
+ BA3BAC 31 31 32
- MODBUS 128 128 32
MakcumanbHoe KoNMYecTBo rpynn KaHasos:
- B Mopyne 16 16 16
* Ha O4HOM MopTy 8 16 16
MakcrmanbHoe KonmyecTBo KaHanoB
B rpynne:
- aHanorosble (Al, AO) 8 8 8
+ auckpeTHble (DI) 16 16 16
+ auckpeTHble (DO) 10 10 10
MNutaHne mopyns, B =24+5% =24+5% =24+5%
MNMoTpebnaemasa MOWHOCTb, BT 2,5 2,5 2,5
FabapuTHble pasmepsbl (LLXBXI), mm 34x227x119 34x227x119 34x227x119
Macca, Kr 0,5 0,5 0,5
Ycnosua skcnayaTaumn:
» CTeneHb 3alnTbl IP20 IP20 IP20
- TemnepaTypa oKpy»atoLlero sosgyxa -20..+60 -20..+60 -20..+60

npw aKkcnnyatayuu, °C

Cxema nogKntoyeHnn

Puc. 11.19 (c. 105)

Puc. 11.20 (c. 105)

Puc. 11.21 (c. 105
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2.7. KommyHukauyvoHHbie moaynu (MA5)

HasHauyeHme

Mopaynn npepHasHayeHbl gnAa TeppUTOpranbHOro
pacnpegeneHnsa mogynen KOHTponiepa, aBTOHOMHOM
NOBEPKN U3MEPUTENbHDBIX KaHaNnoB MOJJ,yJ'IeVI, a TakXe
ANA NPOBeLEeHNA CEPBUCHbIX OnepaLun.

CpaBHUTeNIbHbIE XapaKTepuUCTUKN moaynen
M5 wn BN nprBepeHbl B Tabn.2.11.

OyHKUNOHNpOBaHue

Mopgynb saBnsieTcs npeobpasoBateniemM UHTepden-
COB (M3 WWHbI AaHHbIX KoHTposnepa B Ethernet u
06paTHO).

Pexum pabotbi:
» cepBUCHble onepauun
» TeppuTOopuanbHoe pacrnpepgeneHve

[na nogknoyeHna ogHOro Mogyna KoHTponnepa
K KOMMbloTepy Npy NPOBEAEHUN CEPBUCHDBIX Orepa-
LA AN aBTOHOMHOW MOBEPKY M3MepPUTENIbHbIX Ka-
HanoB ncnonb3yetca oanH mogynb MU5.

[na TeppuTOopranbHOro pacnpeaeneHys mogynen
KOHTposepa (pa3HeceHUA Ha paccTosHue 6onee 50
MeTpOB) MoAynn pPa3buBaloTcA Ha ABa CErMeHTa, B
Ka)KOOM M3 KOTOPbIX yCTaHaBnmBaeTca mogynb [MU5.
Ceasb mexgy mogynamm MN5 ocyulectBnaeTca npsa-
MbIM COeAMHEHMEM WA C WCMONb30BaHEM [OMNon-
HWUTENbHOro CeTeBOro 060pPyAOBaHNA.

He ponyckaeTca pasmelyatb B CermeHTe efuHCT-
BEHHbI MOAYsb (NPOLEeCCOPHbIN), MO OCTanbHbIM MO-
AyNnAM OrpaHNYeHni HeT.

Jonyckaetca mcnonb3oBaHWe HECKONbKUX nap
cermeHToB (Puc. 2.24 Ha c. 53).

KoHurypupoBaHue wmoayns M5  ocy-
LecTBNAETCA C KoMmMbloTepa Mo web-nHTepden-
cy. KoHdurypaums KoHTponnepa He COAEPMMWT WH-
dopmaumio o TeppuUTOpMaNbHOM pacnpepeneHum
mMoaynen.

OCc06eHHOCTN MOHTaXa

Mo KoHUam KaXAoW LWKHbI AAHHbIX KaXKAoro cer-
MeHTa obs3aTesibHO TpebyeTcs ycTaHaBNMBaTb pe3u-
CTOPbl, paBHble BOJIHOBOMY COMPOTUBIIEHNIO Kabens,
HO He meHee 110 Om. MakcumManbHas obwas gnvHa
Kabens KaxaoW WWHbI JaHHbIX B KaXk[OM CEermeHTe
He JOJXHa npesbiwaTb 50 m.

PesepBupoBaHue CBA3N Mexay cermeHTamu
OCYLLEeCTBNAETCA AOMNONHUTENbHOM Napon Mogynen
MW5, npn aTom Kaxkpgaa napa pesepsupyeT CBOIO LWN-
Hy AaHHbIX. He gonyckaeTtca pesepBrnpoBaHue CBA3M
MeXJy CerMeHTaMM No 06enm WrHaM faHHbIX OfHOB-
pemeHHo (Puc. 2.25 Ha c. 53).

CamopgunarHoctuka
B mopynax peanu3oBaHa cnefylolasa camogumar-
HOCTUKa:
» CcoCToAHNE OOMeHa C KOHTPOJINEPOM MO KaxKk4omn
LUMHe AaHHbIX (He3aBMCMMO Apyr OT Apyra)
» cocTosiHMe obmeHa Mo UMdPOBOMY KaHany
CBAI3N
Pe3ynbraThl camomarHocTukn mogynb otobpaxa-
eT Npu NomMoLM CBETOAMOAHON WHAMKALWUW Ha ne-
pefHen naHenwu.



52

YacTb Il

MHorodyHKLMOHanbHble MOAY/bHble KOHTPOJIEPbI

Ta6bnuya 2.11. CpasHumesbHble XapaKmepucmuKu KOMMYHUKAQUUOHHbIX Modyeli

XapakTepmcTuka

5100.481 (NA5)

5100.482 (BIM)

Moagknioyaemble yCTPONCTBa (Ha3HayeHme):

« KOMMbloTEP

nha (noBepKa KaHanoB
N3MepuTeNbHbIX MOAYNEN)

Ja (BupTyanbHas naHesb)

Aa (TeppuTtopuranbHoe

- 5100.481 . HeT
pacnpepeneHne mogynei)

O6meH:

« UHTepodelic Ethernet Ethernet

+ CKOpPOCTb 100 MéuT/c 100 M6éuT/c

+ MPOTOKON BA3BAC BbA3BAC

[JunarHoctnka mogyns:

+ CamofMarHocTmka cBeTofmopHas cBeTofMopHan

+ KOMMbloTEp

KOHTPOJIb CBA3M
C UsMepuTenbHbIM Moagynem

KOHTPOJ1b CBA3U
c mogynem [1Y

KOHTPOJNb CBA3N

« mogynb NP HeT < momynem MY
MNutaHne mopyns, B =24+5% =24+5%
MoTpebnaemasa MOLWHOCTb, BT 2,5 2,5
labaputHble pa3mepbl (LLIxBxT), Mm 34x227x119 34x227x119
Macca, kr 0,5 0,5
YcnoBus sKkcnnyaTauuu:

« CTeneHb 3aLnTbl IP20 IP20

- TemnepaTypa OKpy»atoLLero Bo3ayxa npu -20.. +60 -20.. +60

sKcnyataumm, °C

Cxema NoaKoYeHnn

Puc. 11.21 (c. 105;

Puc. 11.21 (c. 105]
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KommyHuKaLumoHHble mogynu (MA5)
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JlokanbHasa
ceTb

LLInHa gaHHbIX

CBA3b MeXay MoayNaMm TePPUTOPUATbHOMO
pacnpenenexus

Puc. 2.24. [pumep meppumopuanbHo20 pacnpedeneHus modysel KoHmposaiepa

y
A

/

JlokanbHas
ceTb

Mn Mnns

‘I.T-.. |
g T
ki i
il i)

LWrHa gaHHbIX

CBA3b Mexay MoaynaMm TepprUTopuanbHOro
pacnpeneneHna

Puc. 2.25. [lpumep pe3epsuposaHus C8A3U NpU MeppumopudibHOM pacnpedesieHuu mooysel



2.8. KommyHukauunoHHbie moaynu (BIM)

HasHauyeHune

Mopynb npepHasHaueH AnA cBA3M C UUdPOBbLIM
YCTPONCTBOM (KOMMbIOTEP) NPU MOAKMNIOYEHUN BUP-
TyasnbHOWN MaHenu KOHTposnnepa.

CpaBHUTeNbHbIE XapaKTepPUCTUKN moaynel
M5 v BN npueepeHbl B Tabn. 2.11.

OyHKUMnoOHNpoBaHMe moayns Bl 3aknovaetcs
B npeobpa3oBaHnn UHTePENCOB (M3 WNHbI AAHHBIX
KoHTposnnepa B Ethernet n obpatHo).

Casb mexkay mogynem Bl n ycTponcTBom, Ha Ko-
TOPOM YCTaHOBJIEHO MPUNOXKEHNE, OCYLLEeCTBNAETCA
NPAMbIM COeANHEHNEM WK C UCMOJSIb30BaHMEM [O-
nonHuUTeNIbHOro ceteBoro obopyaoBaHua (Puc. 2.2¢
40 C. 55).

KoHurypupoBaHue moayns Bl ocywectens-
eTca C KomnbloTepa no web-uHtepdeiicy. B kKoHbu-
rypaumm KOHTposiepa BUPTYyanbHasA naHenb ynpas-
NeHnA naeHTruYHa naHenn My4.

CamogumarHocTmka
B mopyne peanmsoBaHa cnepyiowaa camopgmar-
HOCTUKa:

» cocTosHMe OBMeHa C KOHTPOJIIEPOM MO Kaxgown
WMHe JaHHbIX (He3aBUCUMO ApYyr OT Apyra)
» cocTosaHne obmeHa no undPOBOMY KaHany
CBA3N
Pe3ynbTtaThl CaMOAMArHOCTUKM MOAYb OTobpaxa-
eT Npy NOMOLM CBETOAUOAHON MHAMKaLMM Ha ne-
penHen naHenmw.



2.8. KommyHuKauunoHHble mogynu (BIT)

P2 Bl BIM
- [ - -
<) el 2] —_—
= |B= |
0e | O - -
[ i o |

JlokanbHaga
ceTb

LLIvHa paHHbIX

CBfI3b C YCTPOMCTBOM, Ha KOTOPOM YCTaHOB/IEHO
NPUNOXKEHWE

Puc. 2.26. [pumep ucnonb3o8aHus supmyaabHol naHeau 8 KOHMposiepe
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2.9. Moaynu nutaHva

HasHauyeHme

KomMnakTHble npoMblLLUNeHHbIe 6nokn MNTaHWA,
npeobpasytoLive HanpsxeHre NepemMeHHOro Toka B
HanpA@XeHne NoCToOAHHOIo TOKa.

XapakTepucTukum 610KoB NUTaHusA NprBeaeHbi
B Tabn. 2.12

Pexxuum pa6oTbl 6510K0B NUTaHMA:
» 6e3 pe3epBUPOBaHMA
> C pesepBUpOBaHMEM

PesepBupoBaHune 6/10K0B NUTaHKA OCYLLECTB-
NAETCA nyTeM YCTaHOBKM BTOPOro 6510Ka NuTaHuA B
KaXKIbI CerMeHT nuTaHuA. bnokn nutaHmA ocHalye-
Hbl BCTPOEHHOW ANOAHOW pa3BA3Kon. [pumep cxe-
Mbl pe3epBNpPOBaHNA OJIOKOB MUTAHWA 1 pacnpege-
NEeHVA MOAyNe KOHTponiepa Ha rpynnbl (CermeHTbI
nuTaHWA) NpeacTaBneH Ha Puc. 2.28 (c. 57).

Ana KOHTpoONA NUTaHWA npefycMoTpeH Jo-
NOSIHUTENbHbIA BbIXOLHOW KaHan (HOpManbHO paso-
MKHyTOe pene) Ha 6noke nutaHuA (pasbem [MMTAHUE
HOPMA). Cxema nopgknioueHuss uenen [TUTAHUE
HOPMA npepctaBneHa Ha Puc. 2.29 (c. 57).

CamopgunarHoctuka

B 6nokax nuTaHuWA peanu3oBaHa cregytowas
CamMoAMarHoCcTuKa:
» Harpysku Ha 6nok nutaHua 6onee 80%
> npeBbllleHNA JONYCTUMOW Harpy3km Ha 6nok

nuTaHnA

Pe3ynbTaTbl CaMOANArHOCTUKN MOAYNA oTobpaxa-
I0TCA MPW NOMOLLY CBETOANOAHOWN UHANKALWN Ha re-
pegHen naHenw.

Ta6bnuya 2.12. Xapakmepucmuku modyneli numaHus

XapakTtepmuctuka b100.511 (1AM40) 5100.512 (1N80)
BxogHoe HanpsaxeHue, B ~198-242 ~170-260
BbixogHoe HanpskeHne, B =24+5% =24+5%
BbixoaHast MOLWHOCTb, BT 40 80
MakcrmanbHas noTpebnaemasa MOLWHOCTb, BT 60 90
KA, He meHee, % 80 89
BcTpoeHHas anogHana pa3Ba3ka ecTb ecTb
3awwmTa OoT neperpysa ectb ectb
FabaputHble pa3mepsl (LLUxBxI), mm 34x227x119 34x227x119




2.9. Mopynu nutaHna
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lMpodomxenue mabnuyer 2.12

XapakTtepuctuka 5100.511 (1MN40) 5100.512 (1N80)

Macca, Kr 0,5 0,5

Bbixog "lMNutaHue Hopma" ecTb ecTb

CamopgmarHocTmKa:

+ MHAVKaumA cBeToanopHas cBeToanopHas

+ Harpy3ka 6onee 80% ecTb ecTb

+ MpPEBbILEHNE HarPy3KM ecTb ecTb

MoHTax wKadHom wKadHowm

YcnosuaA aKkcnsyatauum:

+ CTEeNeHb 3aLnThbl IP20 IP20

;Kzﬁn;;aeTp::V)l/V;I),ao (c:mpymalou.lero BO3A4yxa npw -20.. 460 20.. +60

Cxema nogkntoyeHuin Puc. [11.22 (c. 105 Puc. 11.22 (c. 105,
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YACTDb Ill. MPEOBPA3OBATE/IU U
CNEUUANN3NPOBAHHDIE YCTPONCTBA



3.1. BABUC-BAPC — ncnonHeHune 6apbep-npeobpasoBarenb

BHecen 8 EQuHbIli peecmp pocculickoli paduosnekmpoHHoU npodykuuu (M1 PO Ne 878)

[MoomeepxdeHo npoussodcmeo Ha meppumopuu PO (1 PO Ne 719)
Cepmucpukam coomseemcmaus mpebosaHuam TP TC 012/2011 Ne EASC RU C-RU.A/J07.B.05676/23
Jexnapayua o coomeemcmeuu mpebosaruam TP TC 020/2011 EASC N RU [J-RU.PA06.B.40752/24

Cepmughukam coomseemcmeua mpebosaruam FOCT P M3K 61508

BHeceH 8 locpeecmp cpedcma usmepeHuli PO Ne 70813—18

BHeceH 8 locpeecmp cpedcme usmepeHuti Pb N° 03—13—10519—23
M32omaesnusaemca 8 coomgemcmauu ¢ TY 26.51.43—020—26509818—2017

HasHauyeHune

MpeobpaszoBaHne AUCKPETHbIX/aHANOroBbIX MeK-
TPUYECKNX CUrHANoB B AUCKPETHbIe/aHanorosble no-
CpencTBOM penelHbIX UM TOKOBbIX BbIXOLOB C rasiba-
HNYECKOWN Pa3BA3KOM N peanusaumen NCKpOo3aluTbl.

Bapbep-npeobpasosatenb cooTBeTCTBYET TPebO-
BaHUAM «O6LWMX NpaBu B3pbiBOOe30MacHOCTY ANs
B3PbIBOMOXaPOOMAaCHbIX XMMUYeCKUnX, HedTexnumm-
yeckux n HedptenepepabaTbiBalOWMX NPOMN3BOACTBY
n «MpaBun 6e30MacHOCTY XMMUYECKM OMacHbIX MNpPo-
N3BOACTBEHHbIX 00beKTOB». MapKUpOBKa B3pPbIBO-
3awmnTtbl — [ExiaGa]llC.

TemnepaTtypa OKpy»atllero Bo3gyxa Mnpu 3Kc-
nnayatauyum ot =30 go +50 °C.

KaHanbl npeo6pasoBaHunsa
Konunuectso 1 BMAbl BXOAHBIX, BbIXOAHbIX U Lnd-
POBbIX KaHanoB npusefeHsbl B Tabn. 3.1 (c. 63).

MeTtponorus

Mpeobpa3oBaTenb C aHaNOroBbIM BXOAOM ABASA-
eTcA CpefCTBOM M3MepeHuniA, BHeceH B focpeecTp
cpenctB mamepeHuinn Poccuinckon Qepepauyumn u
Pecnybnukn benapyce.

MexnoBepouHbIn nHTepBan — 4 roga.

Mopaudukaumm gnsa 3akasa npusegeHbl B
Tabn. 3.1 (c. 63).

EAL
b

[ExiaGa]lIC

MutaHne
P CceTb NOCTOAHHOIO TOKA ..oeevererererernarenes 24 B + 5%
» NOTPE6NAEMAN MOLUHOCTD ..ovverreeresresnrennes no 3 Bt

Jonyckaetcs nutaHue npeobpasosBaTtens oOT pas-
HbIX ONOKOB MWUTaHUA NyTem MOAKIIOYEHUA UX K
KneMMaMm MUTaHWA HUXKHEro pasbema rnepegHen na-
Henn npeobpasoBaTtens W/WAK KiemMmam MUTaHUs
pa3bema XS Ha 3agHeln naHenu (wwuHa TBUS). Lenu
NUTaHWA BHYTpM npeobpa3soBaTens obbeanHEHbI.

Fa6apuTbl, Macca
» rabapuTHble pasmepsbl

(LLIxBxT)
» macca

22,5x108%114,5 mm
He 6onee 0,2 Kr
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Oco6eHHOCTN MOHTaXa

MpeobpasoBaTenb ycTaHaBNMBAETCA B NMOMeLLEeHU-
AX BHE B3PbIBOOMACHbIX 30H W MOHTUPYETCA HEeno-
cpepnctBeHHO Ha DIN-peliky TH35 nu6o Ha DIN-peiiky
TH35 c ncnonb3oBaHMeM AOMONHUTENIbHOTO 06opyAo-
BaHuA (wwmHa TBUS) (cm. Puc. 3.2 Ha c. 63). B nome-
LeHNAX AOMKHA OTCYTCTBOBATb OLLYyTUMasn BUOGpauumsa.
BO6nv3n MecTa pacnonoxeHus npeobpa3oBaTens He
[OMYyCKaeTCs Halnume YCTaHOBOK, CO3AAIOLUX CUMb-
Hble 3neKTpomarHuTHble nons. [Npeobpa3oBaTtenu
[OJMKHbI MOHTMPOBATbCA TaK, YTOObI NPU SKCMlyaTa-
LN He HApPYLLIANOCh MX KOHBEKLMOHHOE OXNaXaeHune.

MpeobpasoBaTenb MNOAK/OUAT K KOHTYPY WH-
$OpMaLMOHHOIO 3a3eMieHUs MakCUMaJIbHO KOPOT-
KUM NPAMbIM MeHbIM MPOBOLOM CeYeHreM 2,5 Mm%
Lkad, B KOTOPOM MOHTMpPYIOTCA NpeobpasoBaTeny,

[OJIKEH ObITb COeMHEH C 3a3eMJIAIOLLUM NMPOBOAHN-
KOM B TOUKe, Hanbonee 6NM3KON K 3a3eMnuTenio.

MNMogknioueHre [AaTYMKOB U UCMOMHUTENbHBIX Me-
XaHU3MOB K Npeobpa3oBaTteniAM OCyLLeCTBAAETCA Npu
MOMOLLM CbEMHbBIX OTBETHbIX YacTeli Pa3beMoB, KOTO-
pble BXOAAT B KOMMIEKT MOCTaBKM 1 He TpebytoT cre-
UMnanbHoOro 3akasa.

[ns nuTaHuA npeobpasoBaTena Yepes pasbem XS
Ha 3apgHel naHenu (wwrHa TBUS) TpebyeTca gononHu-
TenbHOe 0bopyfoBaHMe (CM. OHOMMEHHBIN pa3gen B
Tab6n. 3.1 n Puc. 3.2 Ha c. 63).

MOHTa) BXOZHbIX 1 BbIXOAHbIX BHELUHWX 3NeKTpU-
YeCKNX Lenen OcCyLecTBNAeTCA MeAHbIM MPOBOAOM
ceyeHms 0,5—1,5 Mm%, a BXOAHBIX Lieneid oT TepMo-
nap — TepPMO3NIeKTPOAHbIMI NPOBOAAMU CeYeHMEM
o 2,5 mm2,

Ta6bnuya 3.1. Moodugukayuu BA3UC-BAPC e ucnosniHeHuu 6apbep-npeobpasosamerb

u dononHUMenvbHo20 o6opydosaHus

Mopaudukaums
ANA 3aKa3sa

OnucaHue

BHellHune
coepguHeHns

C auckpeTHbIMU Ex Bxogamm

BA3NC-BAPC.JEx-P-A
— 2 pene HO

—2 SJNTIEKTPOKOHTAKTHbIX Ex BXOQAa

Puc. 12.1 (c. 108,

C aHanoroBbiMu Ex BXogamm

BA3NC-BAPC.TEx-TB-A* | — 1 TokoBbIl Ex BX0opg,

— 1 TOKOBbI BbIXO/,

Puc. 12.4 (c. 110,

BA3NC-BAPC.TEx-2TB-A * | — 1 ToKoBbIl Ex BXx0op,

— 2 TOKOBbIX BbIXOAa

Puc. [12.5 (c. 111,

C aHanoroBbiMK Ex Bbixogamu

BA3NC-BAPC.T-TBEx-A — 1 TOKOBbIV BXO,

— 1 ToKOBbBIN EX BbIXOA

Puc. [12.12 (c. 118,

JononHutenbHoe obopynosaHue (Puc. 3.2 Hac. 63)

BA3C.AOMN_OB-LUC1

LUnHHbIN coeanHuTenb RS-485 Ha DIN-peiky

BA3NC.A0MM_OBb-KK1
(po3etka)

CbemHasn KOJio[4Ka KneMMHaA Ha LUMHHbIN coegnHUTENb

BA3VC.AOMN_OB-KK2

(BrnkKa)

CbemHas KonogKka KfieMMHaA Ha LUMHHbIN coeanHunTeNnb

MNpumeuaHme: * — HART-npo3payHbIi CO cneayowmmm orpaHnYeHNAMK:
> Ha BXofe 1 Ha BbixOofe [LO/IKHO MCMOMb30BaTbCA NTaHue [peobpasosartens;
> HART-npo3pauHblii TONbKO NEPBbIf BbIXOAHON KaHarl.

[nA 3akasa 6apbepa-npeobpasoBaTesis, MMEIOLWEro aHaIoroBbll BXOGHOM KaHas, C epBUYHON NMOBEPKOM
K KoavpoBaHuio Moaundukaumm gobasnaetcs kog «-IMx.

[lns yBenyeHUsi CpoKa rapaHTUNHOIO neprofa bapbepa-npeobpasoBatess K KOgUpoBaHuio Moaudrka-

LMy JO6aBAETCA COOTBETCTBYIOLUN KOZ:
> 6e3 cumBonoB — 6a3oBas rapaHTvs 3 roga;
> «-Pl4» — pacwupeHHas rapaHTus 4 roaa;
> «-P[5» — paclwmpeHHan rapaHTus 5 ner;
> «-PI6» — paclmpeHHas rapaHtusa 6 net.



62 Yactb llI:

B uenAx ymeHblleHMA MOMeX peKomeHAayeTcA
NpoKnaabiBaTb COeAUHUTENbHbIE NPOBOAA BXOA-
HbIX Liernei (0COOeHHO Ans TeMmnepaTypHbIX AaTun-
KOB) B M30NMPOBaHHbIX TPYBax Nnun rmbKUx cTanbHbIX
WNaHrax (3KpaHax), a Takke MCNoNb3oBaTb OPOHU-
pOBaHHble 1 3KpPaHMPOBaHHble Kabenu, ynoBneTBo-
pAwWmre TpeboBaHUAM MO EMKOCTU U UHOYKTUBHO-
cTn. He pekomeHayeTca o6beauHATL obLire NpoBo-
[l OT aHaJIoroBbIX AATUMKOB O Npeobpa3oBaTenen.

Puc. 3.1.

MpeobpasoBaTenu 1 cneyranM3npoBaHHble yCTPONCTBA

TpeboBaHMA MO MOAKMIUYEHNIO UCKpobe3onac-
HbIX Lenei n apyrne ocobeHHOCT MOHTa)a rnpuree-
[EeHbl B PyKOBOACTBE MO 3KCMyaTaLun.

BHelwHve coegIHeHNA npefcTaBeHbl B
MpunoxeHun M2 1 NprBoAATCA B NacrnopTe Ha
npeo6pasosatenib. CCbINIKM Ha CXEMbl AN1A KOHKpeT-
HbIX UCronHeHunn — B Tabn. 3.1.

BHewHue 8udsi 6apeepa-npeobpaszosamens bA3NC-bAPC



3.1.

BA3VC-BAPC — ucnonHeHue 6apbep-npeobpasosatesib

Puc. 3.2.  BHewHut 8ud donosHumesnbHo20 060pyo0o8aHus

63



3.2. BA3NC-BAPC — ncnonHeHne KoHpurypupyembin
6apbep-npeobpasoBarenb

BHecen 8 EQuHbili peecmp poccutickol paduosnekmpoHHol npodykyuu (M1 PO Ne 878)

[MoomeepxdeHo npoussodcmeo Ha meppumopuu PO (1 PO Ne 719)
Cepmughukam coomeemcmeua mpebosaruam TP TC 012/2011 Ne EASC RU C-RU.AL07.B.05676/23
Jeknapayus o coomeemcmeuu mpebogarHuam TP TC 020/2011 EASC N RU [-RU.PA06.B.40752/24

Cepmughukam coomeemcmeusa mpebosaruam FOCT P M3K 61508

BHeceH 8 locpeecmp cpedcmes usmepeHuti PO N° 70813—18

BHeceH 8 locpeecmp cpedcmea uamepeHuti Pb N 03—13—10519—23
M32omasnusaemca 8 coomgemcmauu ¢ TY 26.51.43—020—26509818—2017

HasHaueHne

Mpeobpa3oBaHme JUCKPETHbIX/aHaNOroBbIX 3NeK-
TPUYECKUX CUTHANOB B LMdpOoBblE MOCPEACTBOM WH-
Tepdeiica RS-485 1 AnCKpeTHble/aHanoroBble nocpes-
CTBOM peneriHbIX NN TOKOBbIX BbIXOAOB C rafibBaHU-
YeCKol Pa3BA3KOW 1 peanu3aumernt NCKPOo3aLwunTbl.

Bapbep-npeobpasoBaTtenb COOTBETCTBYET Tpebo-
BaHuAM «O6WuMx npasun B3pbiBOOE30MACHOCTU ANA
B3PbIBOMOXAPOOMNACHbIX XMMUYECKUNX, HedTeXmmu-
yecknx 1 HedTenepepabaTbiBAOWMNX MPON3BOACTB»
n «MpaBun 6€30NacHOCTU XMMUYECKM OMACHbIX NPO-
N3BOACTBEHHbIX 0ObEKTOBY». MapKMpoBKa B3pblBO3a-
wmtbl — [ExiaGa]llC.

TemnepaTypa OKpy»alolero Bo3gyxa MpU 3KC-
nnyatauyum ot =30 go +50 °C.

KaHanbl npeo6paszoBaHuns
KonnyecTtBo 1 BUAbl BXOAHbIX, BbIXOAHbIX N Lnb-
POBbIX KaHanoB npuseneHbl B Tabn. 3.2 (c. 66).

MeTtponorus

Mpeob6pa3oBaTesb C aHaNOroBbIM BXOAOM fABNA-
eTcA CpefCTBOM M3MepeHunid, BHeceH B focpeecTp
cpencTB m3mepeHuin Poccninckonn QOepepaunn u
Pecnybnukn benapycs.

MexnoBepouHbI NHTepBaNn — 4 roga.

Pa6ota c BepXHMM ypOBHEM
MpeobpasoBaTtesib MOXKET NOAKIOYATHCA K YCTPON-

EAL
b

[ExiaGa]lIC

CTBaM BEPXHEro YPOBHA (KOHLEHTPATOp, KOHTPO-
nep, KOMMbIOTEP U NpP.) U B PeasibHOM BPeMEHU Ne-
penaBaTb 3HaYEHME aHaIOrOBOro UM COCTOAHMUSA An-
CKPETHbIX BXOLHbIX KaHaJoB.

Mopaudukaumm nns 3akasa npusegeHbl B
Tabn. 3.2 (c. 66).

MutaHune
P CceTb NOCTOAHHOTO TOKQ .cceeerererereernenenes 24 B + 5%
P NOTPEONAEMAA MOLUHOCTD .oovverrerrresreesnrennes no 3 Bt

,D,OI'IyCKaETCFI nnTaHue I'IpEO6pa3OBaT6ﬂF| OT pas-
HbIX GMOKOB NUTaHUA nyTem noAgknw4yeHma umnx K
KneMmmaMm NMUTaHnA HUXKHEro padbemMa nepep,He|7| na-
Henn npeo6pasoBaTenﬂ n/unn Knemmam nuTaHuA
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pa3bema XS Ha 3agHen naHenu (wwuHa TBUS). Llenn
NUTaHWA BHYTPW npeobpasoBaTtens o6befnHEHbI.

Fa6apurbl, macca
» rabapuTHble pasmepsl

(LLIxBxT)
> macca

22,5%x108%x114,5 mm
He 6onee 0,2 Kr

Oco6eHHOCT MOHTaXa

Mpeobpa3zoBaTenb yCTaHABIMBAETCA B NMOMELLEHU-
AX BHE B3PbIBOOMACHbIX 30H M MOHTUPYETCA Hemno-
cpenctBeHHO Ha DIN-peiiky TH35 nu6o Ha DIN-peiiky
TH35 c ncnonb3oBaHMeM AOMOHUTENILHOTO 06opyAo-
BaHWA (wwnHa TBUS) (cm. Puc. 3.4 Ha c. 64). B nome-
LEeHNAX AO/MKHA OTCYTCTBOBATb OLLYyTUMas BUOpaLuus.
B6nun3n mecTta pacrnonoxeHuns npeobpasosBaTtens He
[ONYCKaeTCA Hanmume YCTaHOBOK, CO3[AloWNX CUMb-
Hble 2MeKTpoMarHuTHble nons. [lpeobpasoBaTenu
[OJMKHBI MOHTMPOBATBLCA TaK, YTOObI NPU dKCrlyaTa-
LUK He HApPYLLIANOCh MX KOHBEKLMOHHOE OXNaXaeHune.

Mpeobpa3oBaTenb MNOAKOUAIT K KOHTYPY WH-
$GOPMALMOHHOIO 3a3eMJIEHNs MaKCMMaNibHO KOpPOT-
KM MPAMbIM MeHbIM MPOBOAOM CEYEHMEM 2,5 MM?,
Llkap, B KOTOPOM MOHTUPYIOTCA Mpeobpa3oBaTenu,
[IOJTXKeH OblTb COeAUHEH C 3a3eMISIOWUM NPOBOAHW-
KOM B TOUKe, Hanbosee GIN3KON K 3a3eMIUTENIO.

MoaknoueHne AaTYNKOB U UCMOMHUTENbHBIX Me-
XaHU3MOB K Npeobpa3oBaTeNiAM OCyLLeCTBASETCA NP
NMOMOLLM CbEMHbIX OTBETHbIX YaCTel Pa3bemMoB, KOTO-
pble BXOAAT B KOMIIEKT MOCTABKM 1 He TPebyloT cre-
LManbHOro 3akasa.

Ons opraHvsaunn UHPOPMALIMOHHOTO OOMeEHa C
npeobpa3soBaTtesieMm U NUTaHUA NpeobpasoBaTens yve-
pe3 pa3bem XS Ha 3agHen naHenu (wwuHa TBUS) Tpe-

6yeTcA OOMONHUTENbHOE 060pyAOBaHME (CM. OOHO-
UMeHHBIN pasgen B Tabn. 3.2 u Puc. 3.4 Ha c. 67).

MoHTa» BXOOHbIX M BbIXOOHbIX BHELLUHWX SNEKTPU-
yecKMx Lener OocCyLecTBAAEeTCA MeAHbIM MPOBOAOM
ceyeHms 0,5—1,5 Mm%, a BXOAHBIX Liernei oT TepMo-
nap — TEePMO3MEeKTPOAHbIMI NMPOBOJAMU CEeYEeHEM
o 2,5 mm2,

B uensax ymeHblUeHNA nomex pekoMeHayeTca npo-
KnagbiBaTb COeAUHUTENbHbIE MPOBOAA BXOAHbLIX Lie-
nen (0co6eHHO Afs TemMnepaTypPHbIX 4aTUNKOB) B N30-
NNPOBAHHbIX TPY6ax WM MMOKUX CTallbHbIX LUaHrax
(3KpaHax), a TakXke UCMoNb30BaTb BPOHMPOBaHHbIE U
3KpaHMPOBaHHble Kabenu, yaosneTsopsaoLme Tpebo-
BaHMAM MO eMKOCTV M UHAYKTUBHOCTW. He peKkomeH-
ayeTcs o6beauHATb obLMe NpoBOAa OT aHaNIoroBbIX
[aTuMKoB 0 npeobpasoBaTenei.

MoHTaXX WHTepdencHbIX Lenen pekomeHayeTca
OCYLLeCTBNIATb HEIKPAHUPOBAHHbIM Kabenem 5-oii Ka-
Teropun (oBe BuTble napbl; Dxun = 0,5 Mm).

B RS-uenu, annHa kotopown npesbiwaet 15 m, no
KOHL,am 06s3aTesibHO TpebyeTcs yCTaHaB/MBaTb pe3n-
CTOPbI, paBHble BOJIHOBOMY COMPOTMBIIEHNIO Kabens,
HO He MeHee 110 Om. MakcumanbHasa oblas anvHa
kabena RS-uenun (go nostoputens) — 1000 m.

KoH¢urypupoBaHune
Ona koHdurypuposaHua npeobpasosartens wuc-
Nosib3yeTcs MPOrpaMma KOHGUIrypupoBaHus (CM. pas-

nen 4, c. 74).

BHewHMne coeanHeHNA npeactasneHsbl B Mpu-
noxeHun M2 n NpPUBOAATCA B NacnopTe Ha Npeobpa-
30BaTesb. CCbUIKM Ha CXeMbl 15l KOHKPETHbIX NCMOoJ-
HeHun — B Tabn. 3.2.

Ta6nuya 3.2. Moodugukayuu BA3UC-BAPC e ucnonHeHuu KoHguaypupyembili
6apbep-npeobpazoeamesnb u dono/sIHUMeENbHO20 060pyd008aAHUA

Mopaudukauus
ONA 3aKasa

OnucaHue

BHewHne
coeguHeHunA

C guckpeTHbiMu Ex Bxogamum

BA3VC-BAPC.AHEX — 2 NAMUR Ex Bxopa

— 1 undpoBoi BbIxof

Puc. [12.2 (c. 108,

BA3VC-BAPC.AHEX-PL] | — 2 NAMUR Ex Bxoga

— 1 undposoin BbIxo

— 2 pene HO (cocTtoanua), 2 pene HO (anarHoctmkn)

Puc. [12.3 (c. 109

C aHanoroBbiMK Ex BXOgammu

BA3VC-BAPC.YEx

— 1 undposoi BbIxon

— 1 yH/BepCcasbHbI TeMnepaTypHbIN (TepMonapHbIN,
Tepmonpeobp. conp. 3-x/4-x npos.) Ex Bxof

Puc. 12.6 (c. 112

BA3VC-BAPC.YEx-TB

— 1 TOKOBbI BbIXOA
— 1 undpoBoi BbIxos

— 1 yHUBepCanbHbI TeMMNEPaTYPHbIN (TePMONapPHbIN,
Tepmonpeobp. conp. 3-x/4-x npos.) Ex Bxoa

Puc. 12.7 (c. 113
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Mogudukauynsa BHewHune
AnpuKan OnucaHune
ANnA 3aKasa coefuHeHnA

BA3VC-BAPC.YEx-2TB

— 1 yHMBepCasbHbIN TeMNepaTypHbIA (TepMonapHbIN,
Tepmonpeobp. conp. 3-x/4-x npoB..) Ex Bxof

— 2 TOKOBbIX BbIX0Aa

— 1 yudposoit Bbixos

Puc. 12.8 (c. 114,

BA3VC-BAPC.TEx

— 1 ToKOBBIN EX BXOp,
— 1 undpoBoii BbIxoa

Puc. 12.9 (c. 115

BA3VC-BAPC.TEx-TB *

— 1 ToKOBbIN EX BXOp,
— 1 TOKOBbIV BbIXOZ,
— 1 undpoBoii BbIXxo

Puc. [12.10 (c. 116,

BA3NC-BAPC.TEx-2TB *

— 1 ToKOBbBIV EX BXOp,
— 2 TOKOBbIX BbIXOfa
— 1 undpoBoi BbIxos

Puc. 12.11 (c. 117,

C aHanoroBbiMK Ex Bbixogamu

BA3VC-BAPC.T-TBEx

— 1 TOKOBbI BXOJ,
— 1 ToKOBbBIN EX BbIXOq
— 1 undposolii Bbixon

Puc. [12.13 (c. 119,

JononHutenbHoe ob6opyaoBaHue (Puc. 3.4 Ha c. 67)

BA3/C.A0M_OB-LUC1

LUnHHbIN coegnHnTenb RS-485 Ha DIN-peiiky

BA3VC.AOMN_OB-KK1

CbeMHas KonofakKa K/ieMMHas Ha LNHHbIA COeauHUTENb
(po3eTka)

BA3VC.AOMN_OB-KK2

CbemHas KonoaKa KeMMHasA Ha LUMHHbIN CoOeauHUTENb
(BunkKa)

BA3NC.JOM_OB-T1

LUNHHBIA NHTepdENCHbI TEPMUHATOP Ha KOJIOAKe
KNnemMmMHoM (po3eTKa)

BA3C.OOMN_Ob-T2

LUNHHBIA NHTepdenCHbI TEPMUHATOP Ha KONOAKe
KnemmHom (Bunka)

MNpumeyvanmne: * — HART-npo3payHbIin CO cneaytowumm orpaHnYeHNAMK:

> Ha BXOoAe M Ha Bbixoae AONXHO UCNOJIb30BaTbCA NMUTaHNE I'Ipeo6pa3OBaTenf-|;

> HART-npo3payHblii TONbKO MEPBbIA BbIXOAHONW KaHall.

[ins 3aka3za 6apbepa-npeobpa3oBaTens, MMELLEro aHaoroBbli BXOAHONW KaHaJsl, C NepBMYHOI NnoBep-
KoW K KogunpoBaHuio MoandurKaumm nobasnsaerca kog «-ITl».

[na yBennyeHna cpoka rapaHTuiiHoro nepuoaa 6apbepa-npeobpaszoBaTtens K KOANPOBaHNIO MoandUKa-
Lun Jo6aBNAETCA COOTBETCTBYIOLUN KOZ:

> 6e3 cumBonoB — 6aszoBas rapaHTua 3 roaa;

D> «-P['4» — pacwmpeHHas rapaHtus 4 roga;

D> «-Pl'5» — pacluypeHHas rapaHtua 5 nert;

> «-P[6» — pacwmpeHHas rapaHTus 6 fer.



3.2. BA3UNC-BAPC — nicnonHeHue KoHoUrypurpyembliii 6apbep-npeobpasoBaTtesib

Puc. 3.3. BHewHue 8udsbl bapvepa-npeobpazosamens bA3NC-bAPC

Puc. 3.4. BHewHut 8ud donosHumesnbHo20 060pyo0o8aHus
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3.3. BABUC-BAPC — ncnonHeHne KOHLeHTpaTop

BHecen 8 EQuHbili peecmp poccutickoli paduosnekmpoHHoU npodykuuu (M1 PO Ne 878)

lModmeepxdeHo npoussodcmeo Ha meppumopuu PO (1 PO Ne 719)
W3zomasnusaemca 8 coomgemcmeuu ¢ TY 26.51.43—020—26509818—2017

HasHauyeHune

lpynnoson npuem uudposoir nHbopmauun ot
Heckonbknx yctponcts BA3WC-BAPC B wncnonHe-
HUM KOHOUrypurpyemblii 6apbep-npeobpasoBaTenb
no wuHe TBUS u nepepava nHpopmauumn no nuHtep-
delicam Ethernet nnn RS-485 Ha BepxHUI ypoOBeHb.

TemnepaTypa OKpyXaloLero Bo3gyxa Mpu 3KC-
nnayatauyum ot =30 go +50 °C.

LUndpoBbie KaHanbl
KoHueHTpaTop coaepXut 3 undppoBbIX KaHana

(nBa RS-485 n Ethernet):

» no nepsomy undpoBomy KaHany (wmHa TBUS) —
c6op HaHHbIX C 6apbepoB-NpeobpasoBaTtenel
BA3WNC-BAPC (oo 8 aHanoroBbix 1 o 8
ANCKPETHbIX);

» no BTOpoOMy W/unn TpeTbeMy LMdPOBOMY KaHa-
ny (RS-485 n/vnn Ethernet) — nepepava faHHbIX
yrpaBnsoLWemMy yCTPOMCTBY.

Pa6ora c BepXxHMM ypOBHEM

KOHLI,EHTpaTOp MOXeT MoAK4aTbCA K yCTpOVI-
CTBaM BEPXHEro ypoBHA (KOHTpOﬂﬂep, KOMMNblOTEP N
np.) U B peanbHOM BpeMeHM nepedaBaTb 3HAYEHUA
AHasIoroBbIX N/UN COCTOAHUSA ONCKPETHbIX BXOAHbIX
KaHanos.

MopauduKauma ans 3akasa KOHUEHTpaTopa
BA3UC-BAPC.K.

[na yBenuueHna cpoka rapaHTMNHOro nepuoga K
KOOMPOBaHMIO MoanduKauumn [06aBISAETCA COOTBET-
CTBYIOLMI KOZA:

» 6e3 cumBonia — 6a3oBasi rapaHTuA 3 roga;
» «-Pl4» — pacwmpeHHas rapaHTna 4 roga;
» «-PI5» — paclwmpeHHasa rapaHTua 5 ner;

EAL

» «-P[6» — pacwmpeHHasa rapaHTua 6 ner;
Mogndukaumm pnAa 3akasa [OOMNONHUTENBHOMO
o6opynosaHua npusegeHbl B Tabn. 3.3 (£.69) v Ha

Puc. 3.4 (c. 67).

MutaHne
P CceTb NOCTOAHHOIO TOKA ..oceeverereverenenerenes 24 B + 5%
P MOTPEOLAAEMAN MOLUHOCTD .oeovverrrercresresssassensens 3 Bt

Fa6apuTbl, Macca
» rabapuTHble pasmepsbl

(LLIxBxTI")
» macca

22,5x108%114,5 mm
He 6onee 0,2 Kr

Oco6eHHOCT MOHTaXa

KoHueHTpaTop ycTaHaBnMBaeTCcA B MOMeLleHu-
AX BHE B3PbIBOOMACHbIX 30H U MOHTMpPYeTCA Heno-
cpepnctBeHHO Ha DIN-peliky TH35 nu6o Ha DIN-peiky
TH35 c ncnonb3oBaHVeM [OMNONHUTENBHOrO 060pYy-
fosaHuA (wmnHa TBUS) (cm. . B no-
MeLLeHNAX AOKHaA OTCYTCTBOBATb OLyTMMas BUGpa-
umA. B6nn3m mecta pacnonoXxeHma KOHLEHTpaTopa
He [ONycKaeTCA Halnune YCTaHOBOK, CO3JaloLynx



3.3. BA3NC-BAPC — ncnonHeHne KOHUeHTpaTop

CUJIbHbIE DNIEKTPOMArHUTHbIE NMons. KoHUeHTpaTopbl
[OJIXXHbl MOHTVMPOBATLCS TaK, YTOObI NpY IKCMyaTa-
LMW He HapyLIANoCh NX KOHBEKLMOHHOE OXJIaxdeHue.

KoHueHTpaTop MnopKnioyaloT K KOHTYpY MHOOp-
MALVOHHOIO 3a3eMJ/IeHUA MAKCUMAJIbHO KOPOTKMM
NPAMbIM MeAHbIM MPOBOAOM CeYeHuem 2,5 Mm2
lUkad, B KOTOPOM MOHTUPYIOTCA KOHLEHTPATOPbI,
JOJIKeH OblTb COefVHEH C 3a3eMNALWUM MPOBOA-
HVKOM B TOYKe, Hanbornee 6M3Kol K 3a3eMNnTenio.

Ina opraHmsaumm nHGOPMaLMOHHOrO obMeHa ¢
KOHLEHTPATOPOM U MUTaHUA KOHLIEHTpaTopa 4yepes
pa3bem XS Ha 3agHel naHenu (wnHa TBUS) TpebyeT-
CA AONOJSIHUTENbHOE 06opyfoBaHME (CM. OLHOVMEH-
Hblli pa3gen B Tabn. 3.3 u .

MoHTaXX WHTepdencHbIX Lenen peKkomeHayeTca

Ta6nuuya 3.3.
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OCYLLeCTBNIATb HEIKPAHUPOBAHHBIM Kabenem 5-oii Ka-
Teropun (RS-485 — pBe BuTble napsbl, ana Ethernet —
4 napbl; Dxun = 0,5 mMm).

B RS-uenwn, annHa Kotopon npesbiwaeTt 15 m, no
KOHUam obasaTtenbHo TpebyeTca ycTaHaBnMBaTb pe-
3UCTOPbI, PaBHble BOJIHOBOMY COMPOTMBIEHUIO Ka-
6ens, Ho He MeHee 110 OmM. MakcmarnbHas obLas
AnnHa Kabena RS-uenwn (go nostoputensa) — 1000 m.

Ona nHtepdeiica Ethernet makcumanbHaa gnvHa
cerMeHTa uUenu (4o nosTopuTeNna UM KOMMyTaTopa)
[OJKHa 6bITb He 6onee 100 m.

BHewHne coepuHeHNA npefcrasneHsl B MNpu-
noxkeHun N2 Ha Puc. [12.14 (c. 120} n npnBogATca B

nacnopTte Ha KOHUEHTPATOP.

KodupoeaHue dononHumensHo2o o6opydosanus

Mopgudukauua ana 3akasa

Onucanme (Puc. 3.4 nac.67)

BA3MC.AOM_OB-IC1

LUnHHbIN coegnHnTenb RS-485 Ha DIN-peiiky

BA3NC.AOMM_OB-KK1

CbeMHas Konogka KnemmHasa Ha LWMHHBIN coeguHuTenb (po3eTKa)

BA3NC.AOMN_OB-KK2

CbemHas KonofKa KNeMMHasa Ha LWWHHBIV coeanHuTenNb (BUTKA)

BA3NC.AOMN_OB-T1

LLUMHHbBIN NHTEPdENCHBIN TEPMUHATOP Ha KONToAKe KIIeMMHOW (po3eTKa)

BA3NC.AOMN_OBb-T2

LLUMHHBIN nHTEepdENCHBIN TePMUHATOP Ha KONoAKe KIIeMMHO (BUIKa)

Puc. 3.5. BHewHue sudbl koHyeHmpamopa bA3NC-BAPCK



3.4. BA3BUC-BAPC — ncnonHeHne 610K NUTaHVA

BHecen 8 EQuHbIli peecmp pocculickoli paduosnekmpoHHoU npodykuuu (M1 PO Ne 878)

[MoomeepxdeHo npoussodcmeo Ha meppumopuu PO (1 PO Ne 719)
M3zzomasnusaemca 8 coomgemcmeauu ¢ TY 26.51.43—020—26509818—2017

HasHaueHune

KOMMNaKTHbIA MPOMbBILIEHHbIN O/IOK MUTaHUS,
npeobpasyownin Hanps>keHne NepeMeHHOro Toka B
HanpAMXeHne NOCTOAHHOro TOKa.

QOyHKUMOHanbHble BO3MOXHOCTU

BXOHOEe HanpsMeHue nepeMeHHOro Toka

190—242 B

KMQ He meHee 80%

BbIXO[HOE Hanpsa)KeHue MNOCTOAHHOIo Toka 24 B

MoOLHOCTb 40 BT

ycTtaHoBKa Ha DIN-peiiky TH35

nuTaHue yCTPONcTB no wuHe TBUS

KOHTPOJIb PaboTOCNoCcOOHOCTM

(curtan NMUTAHME HOPMA)

3awuTa oT neperpysa

» TemnepaTypa OKpy»KaloLero Bosgyxa npu sKc-
nnyatayum ot —-30 go +50 °C

vvvyvVvyyvwyy v

v

Mopaudukauma ona 3akasa 650Ka nuTaHus
BA3NC-BAPC.MM-40.

[na yBenuueHna cpoka rapaHTUNHOrO nepuoga K
KOAMPOBaHNIO MognduKaummn fo6aBnsaeTcA COOTBET-
CTBYIOLLMIN KOA;

» 6e3 cumBona — 6a3oBaa rapaHTuA 3 roaa;
» «-Pl4» — pacwmpeHHas rapaHtna 4 roga;
» «-PI'5» — pacwmpeHHasa rapaHTua 5 ner;
» «-P[6» — pacwmpeHHasa rapaHTua 6 neT;

OnAa nuTaHnA BHELWHUX YCTPOWCTB MO LWWU-

He TBUS TpebyioTca fBa LWWHHbLIX COefuMHUTENA

BA3WC.I0M_OB-LICT (cm. Puc, 3.4 Ha c. 62).

Pe3epBupoBaHune 6/10KOB NUTaHUS 1 MOAKNIO-

yeHune uenen NMATAHWUE HOPMA — Puc. 3.7 (c. 72

EAL

Fa6apuTbl, Mmacca
» rabaputHble pasmepbl (LUXBXT)....45x108x114,5 mm
» macca He 6onee 0,5 Kr

0Oco6eHHOCTN MOHTaXa

Bbnok nuTtaHMA ycTaHaBNMBaeTCA B MOMELIEHUAX
BHe B3PbIBOOMACHbIX 30H Y MOHTUPYETCA Hemnocpea-
ctBeHHO Ha DIN-peiiky TH35 nn60o Ha DIN-peiiky TH35
C NCMONb30BaHNEM JOMONHUTENBHOMO 060PYAOBaHMA
(wmHa TBUS) (cm. . B nomelyeHnax
[OMKHA OTCYTCTBOBATb OLyTUMasa Bubpauna. B6nusu
MecTa pacrnosoxeHus 610Ka NMTaHKA He JOoMyCKaeTcA
HanmMuve YCTaHOBOK, CO3AAlWMX CUbHbIE 3NEKTPO-
MarHuTHble nons. bnoku nuTaHUA AOMXKHbI MOHTUPO-
BaTbCA TaK, YTOObI MPU SKCMyaTaLMmn He HapyLwanocb
NX KOHBEKLIMOHHOE OXnaxaeHue.

Bnok nuTtaHMA nopkniloyalT K KOHTYPY WHOOp-
MaLVOHHOIO 3a3eM/IeHVNA MaKCMMabHO KOPOTKUM
NPAMbIM Me[HbIM MPOBOLOM CeyeHnem 2,5 MMm2
Ulkad, B KOTOPOM MOHTMPYHOTCA OJIOKM NUTaHWA,
[JOMKeH OblTb COEAMHEH C 3a3eMNALWMM NPoBOa-
HVKOM B TOUKe, Hanbonee 6M3KON K 3a3eMaunTeNio.



3.4. BA3WNC-BAPC — ncnosnHeHne 610K nutaHmna

Bnok nuTaHuA BbiNycKaeTcA B LWWKAaPpHOM UCMOSHe-
HUK (.) n kpenutca Ha DIN-peiky
TH35.

Ha nepepHeii naHenn anekTpuyeckne Lenu nog-
K/lo4aloTCca K pasbeMam NocpefCcTBOM OTBETHbIX Ya-
CTel, KoTopble BXOAAT B KOMMMEKT MOCTaBKM U He
TPebyIoT CreumnanbHOro 3akasa.

71

Ona opraHvsaumn nuTaHMA YCTPOWNCTB uyepes
pa3bem XS Ha 3aHel naHenu (wuHa TBUS) TpebytoT-
cA ABa WWHHbIX coeamnHutena BA3NC.AO0M_Ob-WC1

(cm. .

BHelwHve coeanHEeHNA npeacTaBneHbl B
Mpunoxenun M2 Ha Puc. [12.15 (c. 120..

Puc. 3.6. BHewHue suodel 6s1oka numarus bA3NC-6APC.MI-40
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BASNC-EAPCHT

]

Yactb lll:  MNpeobpazosatenu 1 cneumnann3vpoBaHHble YCTPONCTBA
BASNC-bAPCHT
Llenb numanus
Haumerobanue ueneu  |KoHm l Konm| Haumerobaxue uyeneu
Beixod numanust +24 B 1 1| Beixad numarus +24 B
Brixod numanus -24 B | 2 2 | Bwixod numanug -24 B
[lumarue 6 vopre 7| 3 3| MMumarue 6 Hopre 1 = :|
[umarue 6 Hopme 2| 4 | | 4 | TMumarue b Hopre 2
Lleny
- TUTARVE HOPMA -
Haumerobarue yened | KoHm, oum|  Haumerobarue ueneu
~ 2208 & ~
S 8 28— "8
6 —= ~— 6
emng 7 __|_ J__ 7| 3emna
Pasvem XS Pasvem XS
Haumerobanue uened  |KoHm Konm|  Haumerobarue yeneu
He ucnone3o6ames 1 1| He ucnone3obames
Llens numarusg
He ucnone3obams | 2 (wuma TBUS) 2 | He ucnomw3abams
He ucnons306ame 3 l 3| He ucnonw3obame
Brixod numanus -24 B 4 4 | Beixod numarusg -24 B
Brixod numarus +24 B 5 5| Beixod numanus +24 B

Puc. 3.7. Tlpumep cxemel pesepsuposaHus 6;10K08 NUMAHuUs




YACTb IV. MPOTPAMMHOE OBECINEYEHUE



HasHaueHune

PaboTta c KOHPUrypaLMAMU KOHTPONNEPOB ce-
pvn BA3NC.

Mporpammbl NOCTaBNATCA 6GeCnnaTHO C COOTBET-
cTBytoWw MM KoHTponnepom BA3NC, gocTynHbl AnA cka-
UMBaHUA C OPULIMANBHOIO CalitTa WWW.eCoresurs.ru.

QyHKUMOHaNbHble BO3MOXXHOCTU
> cucTemHble onepauumn ¢ dainamm

KoHUrypaumu:

D> coxpaHeHue Ha anck

> oTKpbITMe € AncKa

> 3arpyska B KOHTponnep

> nseneueHne 13 KoHTponnepa

> Bepudukaumn

> noprotoska ¢aiinoe ana USB u np.

» HacTpolika NapaMeTpoB KOHTposiepa:

> kaHanos

> KOHTYpOB perynupoBaHus

D> norvueckon nporpammbl

D> umknorpammbi

> nonb30BaTeNbCKMX SKPAHOB

D> TPeH[0B 1 XO3yUYeTHOW CTaTUCTUKM
> 06wWwmx HacTpoek 1 np.

Puc. 4.1.  Tpumep ckpuHwoma npozpammel koHgpuzypuposarHus bA3VNC-100



4. TMporpammbl KOHOGUTYPUPOBAHUA

PekomeHAyemble cucTeMHble Tpe6GoBaHuUA

» OC Windows 7 SP2, 8, 10, 11
» npoueccop He Huxe 2 [Ty
P NMAMATD coeeverreeeeeeererseesseeseseenns He MeHee 4 [6anT O3Y
» MECTO HA AUNCKE .. He MeHee 300 M6anT
P PA3PELUEHNE SKPAHA .cvvrrvrererresensasessnssnes 1920x1080

» knaematypa, Mbiwb, USB-nopT, Ethernet nnu
COM-nopt

» pacnpocTpaHaemblin nakeT Microsoft Visual C++
2015

75

» npeobpa3sosatenb nHTepdencos MN-4 nnn NAN-7
(cm. 2. 86)

CKpPVMHLUOTbI nporpavMm npvBeaeHbl Ha Puc. 4.1
u Puc. 4.2.

Puc. 4.2. [lpumep ckpuHwWomMa npozpammel KoHgpuzypuposarus bA3NC-bAPC



HasHauyeHune OyHKLMNOHaNbHbIE BO3SMOXHOCTHN
PaboTa c cMCTEMHbIMU apxrMBaMmn COOLITUIA, TPEH- P CUCTeMHble onepauun ¢ dannamu

JOB N XO3y4YeTHOW CTaTUCTMKOW KOHTPONNEpOB ce- KOHOUrypayum:
pun BA3NC. > coszpaHve bl
Mporpamma noctaBnsAeTca 6ecnnaTtHO C KOHTPOI- D> oTkpbiTne b
nepamu, JOCTynHa Ans CKaumBaHuA ¢ oduumanb- > no6asneHne KoHTposnepa B b
HOro caunTa ecoresurs.ru. D> ynaneHve KoHTponnepa us b

Puc. 5.1. [nasHoe okHO npozpammebl



5. [lporpamma yteHus apxmBoOB

» paboTa C CUCTEMHBIM apXUBOM COOBITUIA:
> n3BneveHme apxmBa U3 KOHTposiepa
> pacneyatka uny 3KCNOPT BbIGPAHHbIX AaHHbIX
> ounctka apxmBa cobbiTuit
» paboTa C apXMBOM TPEH[OB:
> n3BneveHne apxmBa TPeHLOB
> HacTpoiika oTobpaskeHNs TPeHOoB
[> pacneuyatka uny SKCNOPT BbIGPAHHbBIX AaHHbIX
> ounctka apxmBa TpeHAoB
» paboTa C XO3y4eTHOW CTaTUCTUKON:
D> n3BneyeHme X03yuyeTHON CTaTUCTUKK
> pacneuatka wim 3KCNOPT BbIGPaHHbIX LaHHbIX
> oumcTka Xx03yueTHOW CTaTUCTUKM

PekomeHgyemble cucTemMHble Tpe6oBaHUA
P OC e Windows 7 SP2, 8, 10, 11; Linux

77
» npoueccop He Huxe 2 Ty
P NAMATD ovevreerrereereenrssessssssenens He meHee 4 6ainT O3Y
P> MECTO HA AUCKE ....ceerererrerennes He meHee 300 M6anT
P PaspeLUEHNE SKPAHA .ccovreverreeneerenrerensesees 1920x1080
» knaBuatypa, mMbiwb, USB-nopT, Ethernet nnn

COM-nopt

pacnpocTpaHAembii nakeT Microsoft Visual C++
2015

» npeobpasoBatenb nHtepderncos M-4 naun NMNA-7

(cm. . 88)

v

CKPUVHLUOTBI Pa3fiMuHbIX 3KPaHOB NPOrpammbi
npuBegeHbl Ha Puc. 5.11— Puc. 5.5,

HEE DUNETP

Cofermin
Homep Jata Bpenma Cobbitne 2

3589 19.04,24 16:32:10 Mepesog kentypa K05 8 pesoma PYYHOIA
3590 19.04,24 16:29:19 Mepeeca koHTypa K05 B peskum ABTOMATWYECKIIA
3581 19.04.24 16:06:21 Mepesog kenTypa K.05 8 peskun PYYHOIA
3592 19.04,24 16:06:20 Mepesoa koxtypa K05 6 peskum ABTOMATUYECKIA
3593 19.04,24 16:06:07 Mepeeca keHTypa KO3 B peskum PYYHOW
3584 19.04.24 16:06:04 Mepesog kenTypa K.05 8 pesxin ABTOMATUYECKIANA
3595 19.04.24 11:04:22 Kanan DO04.01: oTentoveHne
3596 16.04.24 11:04:17 Kanan AlD2.07: oTkntodeHWe BEpKHER NpejynpesMTEnsHON YCTIBKN
3597 19.04.24 11:04:13 Kanan DO04.01: eknroueHne
3598 19.04,24 11:04:15 Kanan Al02.07: cpabaTeisanne BepxHEl NpEAyNPEAMTENEHOA YCTABKM
3599 16.04.24 10:59:30 Kanan DOM.01: oTkNOUEHKE
3600 19.04.24 10:5%:26 Kanan AID2.07: oTKNHOUMEHNE BEPXHER NPEjyNpPEiUTENEHON YCTABKK
3601 19.04.24 10:5%:24 Kanan DO04.01: eknroverne
3602 16.04.24 10:59:24 Kanan AlD2.07: cpaBaTteiBaHne BepxHEl NpeayNpeqUTENEHOA YCTABKMN
3603 18.04.24 09:46:38 Mepesog kentypa K.04 5 peskin ABTOMATUYECKIAIA
3604 18.04.24 09:3%:23 Kanan AlD2.06: BoccTanoenenne kanana
3605 18.04.24 09:38:54 Kanan Al02.06: HegocToBepHOE 3HAYEHME
3606 18.04.24 09:38:51 Kanan AlD2.06: Bexog 33 wikany sHU3
3607 18.04.24 09:37:22 Kanan AlD2.06: BoccTanoenenne kanana
3608 18.04.24 09:36:53 Kanan Al02.06: HegocToBepHOE 3HaUEHNE
3609 18.04.24 09:21:41 Kanan AlD2.06: Bexog 33 wikany BHU3
3610 18.04,24 09:14:14 Mepesos koHTypa K04 & peskum PYYHOW
3611 17.04.24 20:47:50 Kanan DOM.01: oTkNOUEHKE
3612 17.04.24 20:47:47 Kanan AID2.07: oTKNHOMEHNE BEPXHER NPESYNPEANTENBHON YCTABKK
3613 17.04.24 2004745 Kanan DO04.01: sknroveHne
3614 17.04.24 20:47:45 Kanan AlD2.07: cpaBaTteiBaHne BepxHEl NpeayNpeqUTENEHOA YCTABKMN
3613 17.04.24 10:25:05 Lene MATAHWE HOPMA socctaHoenena
3616 17.04.24 102504 OwwBka & uenn NMUTAHWE HOPMA
3617 17.04.24 10:08:25 Mepesog kentypa K.05 8 peskn PYUHOIA
3618 17.04.24 10:08:05 Kanan DO04.01: oTkntoqeHne
3619 17.04.24 10:08:02 Kanan DO04.01: sknroveHne
3620 17.04.24 10:07:57 Mepesog kenTypa K.05 8 pesxun ABTOMATUYECKIAA
3621 17.04.24 09:50:02 Mepesog kentypa K.05 5 pesxan PYYHOIA
3622 17.04,24 09:49:06 Mepesos koHTypa K05 B peskum ABTOMATUYECKIIA
3623 17.04.24 08:52:19 Mepesog kentypa K.05 8 peskn PYUHOIA
3624 17.04.24 08:52:14 Kanan DO04.01: oTkntoqeHne
3625 17.04.24 0&:52:11 Kanan DO04.01: sknroveHne
3626 17.04.24 08:37:13 Mepesog kenTypa K.05 8 pesxun ABTOMATUYECKIAA
3627 16.04.24 19:26:27 Kanan DO04.01: oTkntoveHne v

Puc. 5.2. OmobpaxeHue apxusa cobsimuli
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o
Xo3zyuet (cpegHnii): A010.02 - YpoBeHbl (%) 3a 2
cdeBpana 2025r.
00:00 - 01:00 01:00 - 02:00 02:00 - 03:00 03:00 - 04:00
48.9741 50.3355 30,9364 49,4298
CMEHA 1: 00:00 - 08:00
49.8379742
04:00 - 05:00 05:00 - 06:00 06:00 - 07:00 07:00 - 08:00
48,2076 50,4658 50.0099 49.0784
08:00 - 09:00 05:00 - 10:00 10:00 - 11:00 11:00 - 12:00
49.6288 51.0131 50,1147 43.9599
CMEHA 2: 08:00 - 15:00
49,945305
12:00 - 13:00 13:00 - 14:00 14:00 - 15:00 15:00 - 16:00
50,1449 51.0086 49,5941 49.0980
16:00 - 17:00 17:00 - 18:00 18:00 - 19:00 19:00 - 20:00
50.6335 50,7525 49,1893 49,4538
CMEHA 3: 16:00 - 00:00
N
00| XO3y4eT (HapacTarowmii): A010.01 - cyeTumnk Mm/4 C-730 3a
sdaBrycr 2024 r.
Wroro 3a (
1aerycra 2aerycra Jaerycra 4 aerycra 5 aerycra
HdocTosep
24.08093 24.08056 24.08068 24.08081 2408068
Nexana 1
240.80737
6 aBrycra 7 aBrycra 8 aBrycra 9 aBrycra 10 aBrycTa
24.08058 24.08093 24.08068 24.08081 2408068
11 aBrycra 12 aBrycra 13 asrycta 14 aBrycra 15 aBrycra
24.08068 24.03093 24.03056 24.03081 24.08081
lexana 2
240.80750
16 aBrycra 17 asrycra 13 asrycra 19 aBrycra 20 aerycta
24.08068 24.03081 24.08068 24.03056 24.08033
21 aBrycra 22 aBrycra 23 aBrycra 24 aerycra 25 aBrycra
24.08068 24.08056 24.08093 24.0805& 24.08081
26 aBrycta 27 aBrycra 28 aBrycrta 29 aerycra 30 aBrycTta Nexana 3
24.08081 24.08056 24.08105 24.0805& 24.08081 264.88818
31aerycra
24.08081
WToro 3a mecAu: 746,50305

Puc. 5.3.  OmobpaxeHue xo3y4emHol cmamucmuku



HasHaueHune » OPC-cepBep, paboTaowwmin B peXxnme CUCTEMHOMN

O6ecneyeHre obMeHa [AaHHbIMKM B pearibHOM cnyx6bl Windows (Bo3moxeH aBTOMaTUyeCcKui
BpemMeHn mexay KoHTponnepamm cepum BA3UC u 3anyck Npu cTapTe CUCTeMbl, Nepe3anyck B Ciy-
SCADA-cucTemami, nogaepuBalowymm  cneunou- Yyae owWwunbKKM 1 np.)
kauuio OPC DA 2.0 n OPC UA. » OPC UA - cepBep, paboTatolymini B pexxume npu-

Mporpamma [JOCTynHa AnA cKaumBaHuA C odu- noxeHwusa Linux/Windows.

UuManbHoOro camta www.ecoresurs.ru (Tpebyetca
perncrpaums). QOyHKUMOHaNnbHble BO3MOXHOCTU
» onepauuu c pannamu KoHbUrypawlmm

Coctas OPC-cepgepa:

Mporpammubii naketr OPC-cepBepa coctount u3 [> aBTOMaTUYeCKOe MM pyyHoe Co3aaHune
LBYX KOMMOHEHTOB: KOHOUrypauum
» nporpamma koHourypuposaHua OPC-cepBepa D> coxpaHeHve KoHUrypaumm Ha gucke

D> oTKpbITMe KoHOUrypaumm ¢ Ancka

Puc. 6.1.  [nasHoe okHO npozpammsl KoHGpuU2ypuposaHus OPC-cepgepa
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» paboTa B pexume peasibHOro BpeMeHM:

D> nonyueHune cocTosHMiA KaHanos (BKo4as
yCTaBKK, o6pbIBbl 1 MNp.)

D> nonyyeHue 3HaueHWUi aHANIOTOBbIX KaHanoB

> ycTaHOBKa COCTOAHWMIA GUCKPETHBIX BbIXOAHbIX
KaHasos

> nonyueHue/usmeHeHme COCTOAHNIN KOHTYPOB
perynupoBaHus (pexnm, nonoxeHne KnanaHa/
3HaueHuWe 3afjaHuAa u np.)

> nopaya KoMaHA Ha KBUTWPOBaHME YCTPOWCTB

PEKOMeHAYEMbIe CUCTEeMHbIe TPGGOBaHI/ISI
» OC Windows 7 SP2, 8, 10, 11
» OC Linux

Yactb IV:  MporpammHoe obecneueHne

» npoueccop He Huxe 2 Ty

P NAMATD oveveeerrereereenresseseasssenees He meHee 4 [6ainT O3Y

P> MECTO HA AUCKE ....cereereercrnnes He meHee 300 M6anT

P PaspPeLUEHNE SKPAHA .covvreveeeereeerensenesneses 1920x1080

» knaBuatypa, mMbiwb, USB-nopT, Ethernet nnn
COM-nopt

» pacnpocTpaHsemMblin naket Microsoft Visual C++

2015
» npeobpasoBatenb nHtepderncos MNN-4 naun NMNA-7

(cm. . 88)

CKpWHLWOTbI Nporpammbl NprBeAeHbl Ha Puc. 6. ]
u Puc. 6.2.

Puc. 6.2. OKHO asmomamuy4ecko2o co30aHUS KOH@puU2ypayuu



HasHaueHne

O3HakomMneHue nonb3oBaTtenen C KOHTPONNEPOM
BA3MC-100, a Takke oTnagka ero KoHdurypauum Ha
KoMmnbloTepe 6e3 GM3MUYeCcKoro UCMosib3oBaHNA ca-
MOrO KOHTPOJINIEPA, BHELWHNX UCTOYHMKOB CUrHana
W UCMOJTHUTESIbHBIX MEXAHV3MOB.

JemMo-Bepcua nporpammbl AOCTyMHa ANsA CKa-
YrMBaHUA C odULMANBbHOIO CaiTa Www.ecoresurs.ru
(B AncTpUOYTUB BXOAUT NOAPO6HLIN dain-cnpaska).

OyHKLUMOHaNbHbIE BO3SMOXHOCTHN
» paboTa c paniamm KoHPUrypaumm, Kotopble
MOArOTOBJIEHbI ANA PeanbHbIX KOHTPOMIEpPOB

v

v

3aflaHne BUAa N 3HauYeHUA BXOAHbIX CMIHaNoB
aMynAumA pPaboTbl BXOLHbIX, BbIXOAHbIX, pacyeT-
HbIX KaHanoB

3MYyNALMA NpeacTaBneHnA JaHHbIX Ha KKU
3MYyNALMA perncrpaumm TpeHaoB

IMyNAUUA PaboTbl apxmBa COOLITUI N XO3yYeT-
HOW CTATUCTUKK

IMYNAUNA KOHOUIYPUPOBaHUA C NepefHen
naHenu

aMynAuMA PaboTbl LUKNNYECKOW Nporpammbl
nowlaroBas OT/IagKa JIornyeckom nporpamMmmbl pa-
60Tbl KOHTpOJIEpa (COBMECTHO C Mporpammon

KoHdUryprpoBaHusa, pasgen 4, - 74)

Puc. 7.1.  [lpumep ckpuHWOMA Npo2pammesl-3mysiamopa
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PekomeHAyemble cucTeMHble Tpe6GoBaHuUA

» OC Windows 7 SP2, 8, 10, 11
» npoueccop He Huxe 2 [Ty
P NMAMATD coeeverreeeeeeererseesseeseseenns He MeHee 4 [6anT O3Y
» MECTO HA AUNCKE .. He MeHee 300 M6anT
P PA3PELUEHNE SKPAHA .cvvrrvrererresensasessnssnes 1920x1080

» knaematypa, Mbiwb, USB-nopT, Ethernet nnu
COM-nopt

YacTb IV:  MporpammHoe obecrieveHune

» pacnpocTpaHsemMblin naket Microsoft Visual C++
2015

CKPUWHLLOTbI Nporpammbl NpveegeHbl Ha Puc. 7.
uPuc. 7.2.

Puc. 7.2. [pumep cKpuHWOMAa Npopammeoi-3mynsamopa



HasHaueHune

Peanusauua nporpammHo-annapaTHOW MOACKC-
Tembl AnA paboTbl Ha KOMMblOTEPe C BMPTYanbHOW
naHesblo ynpasneHus, KoTopasa onpegenseTca nNpo-
LleCCOpHbIM MofyneM Kak peanbHasa (du3anyeckas).

CpaBHUTeNbHbIE XapaKTePUCTUKMN MaHe-
new ynpasneHusa npueeaeHbl B Tabn. 2.3 Ha cmp. 31.

Coctas

» KOMMYHVKaUMOHHbIN Mogynb 5100.482 (cm. pas-
nen 2.8, . 54)

» [Ba NPUNOXKEHUA ONA KOMMbloTepa:
D> meHepKep BUpTYyanbHbix naHenein BA3MC-100
> BupTyanbHas naHenb 5100.641

QOyHKUMOHanbHble BO3MOXHOCTU
» MeHemxkep NaHenen: fobasneHve, yganeHue, 3a-
NycK U pefakTMpoBaHKe HacTpPoeK BUPTYyasb-
HbIX MaHesie OQHOro UK Pa3sHbIX KOHTPOJIEPOB
BbA31C-100
» BupTyanbHaa naHenb 5100.641 (npu 3anyLieH-
HOW NaHenwn):
> OTKpbITME NOArOTOBNEHHOTO MPOEKTa
KoHurypauum
> peanusauua npeactaBneHns aaHHbIX Ha KK
C BO3MOXHOCTbIO MaclITabrpoBaHus
D> nopaepka paboTbl onepaTopa B PasnnyHbIX
pexumax 1 sKkpaHax Bu3lyanumsaumm, BKO-
Yyasa perynaTopbl U CTagumn LUKINYECKON
nporpaMmmbl
> xpaHeHve TpeHaoB
> BegeHme X03yuyeTHON CTaTUCTUKM
D> BegeHve apxmBa cOBbITUN

Puc. 8.1.  [lpumepesl ckpuHwomos
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v

PekomeHgyemble cuctemHble Tpe6oBaHUA
0oC Windows 7 SP2, 8, 10, 11
npoweccop He Huxe 4 Ty
namATb He meHee 4 [6ant O3Y
MECTO HA ANCKE ueereeeeecererenene He meHee 3 [GanT
Pa3PEeLUEHNE SKPAHA .cvvvrvereerrerensessasessens 1920x1080
TUN 3KpaHa CEHCOPHbIN
KnaBuaTtypa, mbiwb, USB-nopr, Ethernet-nopr,

3BYKOBaA KapTa
pacnpocTpaHAembiii nakeT Microsoft Visual C++
2015

Yactb IV:  MporpammHoe obecneueHne

Ddusnueckne BO3MOXHOCTM BUPTYaNbHON NaHenu
ynpaBneHns 3aBUCAT OT XapaKTEPUCTUK YCTPONCTBA,
Ha KOTOPOM YCTaHOBJIEHO MPUNOXEHMUE.

CKPUHLLOTbI MeHeKepa BUPTYasibHbI naHenem
BA3/C-100 n BuptyanbHon naHenu 5100.641 npuse-
OeHbl COOTBETCTBEHHO Ha [Puc. 8.1.



YACTb V. NMPOYUME ANMNMAPATHDIE
U NMPOTPAMMHO-ANMNAPATHDBIE CPEACTBA



HasHaueHne

CepBUCHbIE KOMMNEKTbl — 3TO Habop npo-
rpaMmMHoO-TexHU4Yecknx cpepcts (Puc. 9.1, Puc. 9.2)
0N nNpoBefeHus paboT No KOHPUrypupoBaHMIo,
oTnagke unu nosepke ycrponcts cepun bA3UNC.

Mopaudukaumm ans 3akasa:
» BA3NC.CK1
» BA3NC.CK2
» BA3NC.CK3

BA3UC.CK1

JaHHbI KOMNNEKT npefHa3HayeH Ana KoHdury-
pvipoBaHua n otnagkn MNO koHTponnepos bA3VC-100
n BA3NC-BAPC.

Puc. 9.1.

Cocras:

» HoyTbyk C npepycTaHOBNIEHHON CUCTEMON
Windows, 6ecnpoBofHas Mblllb

» lMNpeobpasosaTtenb nHTepdernicos MN-7
(USB — RS-485)

» [NpenyctaHoBneHHoe cepsucHoe [O:
D> nporpammbl KOHUryprpoBaHms
D> nporpamma uTeHusA apxmMBOB
> amynaTopbl KoHTposnepos cepun BA3NC
> OPC - cepBep

» DrieKTPOHHble BEPCUN PYKOBOACTB MO SKCMya-
Taumm Ha KoHTponnepbl cepuun BA3UC

» [lononHuTenbHoe obopyaoBaHue (coefnHUTENb-
Hble Kabenu u npouee)

Cocmas cepsucHozo komnaekma (Ha npumepe bA3NC.CK2)



9. CepBUCHbIe KOMMNIEKTbI

BA3UC.CK2

JaHHbIN KOMNNeKT npeAHa3HayeH AnA KoHOW-
rypupoBaHusA, OTNajKkW W MOBEPKWM KOHTponnepa
BA3WC-100.

Cocras:

» HoyTOyK C npeaycTaHOBIEHHOW CUCTEMON
Windows, 6ecnpoBogHas Mbilb

» [peobpasoBatenb uHtepderncos M-7
(USB — RS-485)

» [peobpasoBatenb nUHTepdencos MA-5
(5100.481), nogpobHee cm. nogpaszgen 10 Ha
c. 86

» bnok nutaHua 6100.511, nogpobHee cm. nogpa-
3aen 2.9 Ha |- 56

» MoHTaxHaA naHenb ¢ DIN-penkon n ynopom

» [MpepyctaHoBneHHoe cepBucHoe [10:
> nporpamMma nMpocMoTpa 3HauYeHUi aHanoro-

BbIX KaHanos KoHTpomiepa bA3MC-100
D> nporpamma KOHQUryprpoBaHus KOHTpossie-
pa BA3NC-100

D> amynaTtop KoHTponnepa BA3MCC-100
> nporpamMma uTeHUA apxmBoB

» DneKkTpoHHaa BepCUA PyKOBOACTBA MO 3KC-
nnyataumm (BKYasa MeTOAMKY NOBEPKM) Ha
KoHTponnep BA3NC-100

87

» [lononHuTenbHoe o6opyfoBaHUe (CoeanHUTESb-
Hble Kabenu 1 npoyee)

BA3UNC.CK3
[JaHHbIN KOMNNEKT NpefHa3HaueH Ana KoHGUrypu-
poBaHuA 1 noeepkn npeobpasosatens bA3SNC-BAPC.

Cocras:

HoyT1byk c npepycTtaHOBAEHHON cMCTeMOMN

Windows, 6ecnpoBogHas Mbllb

LWHyp USB — microUSB

bnok nutaHua BA3NC-BAPC.UIM-40

MoHTaxHasa naHenb ¢ DIN-peiikon

MNpepycTaHoBneHHoe cepsucHoe [10:

> nporpamMma npocMoTpa 3HauYeHWsA aHaIoroBO-
ro KaHana npeo6pasosatens bA3SNC-BAPC

D> nporpamma KoHduryprposaHus npeobpaso-
Batensa bA3NC-BAPC

» DfeKTPOHHaA BepCUA PYKOBOACTBA MO dKCMya-
Tauum (BKoYaa METOAUKY NOBEPKM) Ha Npeo-
6pasosatenb BA3NC-BAPC

» [lononHuTenbHoe obopyaoBaHue (coefnHUTENb-
Hble Kabenu 1 npouee)

v

vvvyywyy

Puc. 9.2. Cocmas cepgucHo2o komniekma (Ha npumepe bA3NC.CK3)



HasHaueHune

MpeobpasoBatenn uHTepdencoB — 3To cne-
UmnanbHble YCTPOWCTBA, KOTopble obecrneuyunBaioT
KOMMYTaLMIO C KOMMbIOTEPOM KOHTPOSIEPOB Ce-
pun BA3WNC, a Takxe npeobpaszoBatenen cepuu
BA3UC, Tpebyowmx KOHOUTyprMpoBaHMA N CEPBUC-
HOro o6cNy>KMBaHMA.

Mopaudukauymm ans 3akasa:
» MN-4 — BA3NC.A0IM_OBb-MNn4-MOXA
» MN-5 — B100.481)
» MN-7 — BA3NC.AOMN_Ob-Nn7

Puc. 10.1.

MN-4 (Puc. 10.1)

Wcnonb3yetca AnA nogknoueHna K KOMMbloTepy
OQHOrO WM HEeCKOoNbKuMx yctpomncTts cepun BA3NC,
pacnosioXeHHbIX OT HErO Ha 3HAYUTENIbHOM PacCTo-
AHMK (o 1000 m).

[aHHOe ycTpolicTBO nNpeobpasyeT KOMMbOTEP-
Hbll nHTepdeinc USB B uHTepdelic RS-485 (pasbem
DB-9) yctporncts cepun BA3WC. Mpu HeobxoamumocTu
MOHO UCNosb3oBaTb NepexopHuk (Puc. 10.2), KoTo-
pbIl BXOAUT B KOMMJIEKT MOCTaBKM.

Bunka DB-9

lMpeobpazosamens uHmepgpeticos MN-4

Bunka DB-9

Puc. 10.2. [lepexoOHuK 0515 npeobpazosamesis uHmepgeticos [1/1-4



10. MNpeob6pa3oBaTenu UHTEPHENCOB 89

MU-5 (Puc. 10.3) MA-7 (Puc. 10.4)

Mcnonb3yeTca ana TepputopuanbHoro pacnpege- Mcnonb3yeTca AnA noaknoueHna K KOmnbloTepy
neHva mopynei KoHTponnepa BA3UNC-100 (tpebyioT- opHoro yctpowictea cepun BA3UC, pacnonoxeHHo-
cA [Ba npeobpaszoBaTtend — cM. Puc. 2.24 Ha c. 53), ro oT Hero Ha HebonblloM paccTosHuM (go 1,5 m).
a TakXe JJ/1A CEPBUCHBIX onepauuii. laHHoe ycTponcTBO npeobpasyeT KommnbloTep-

laHHoe ycTponcTBo npeobpasyeT BHYTPEeHHWN  Hbll nHTepdeinc USB B uHTepdelic RS-485 (pasbem
uHTepdeinnc KoHTponnepa BA3NC-100 Kaxpgow wwn- C Knemmamu nog BUHT) yCTpolncTs cepum BA3UC.
Hbl AaHHbIX (pa3bem C KnemMMaMu Mof BWHT) B WH-

Tepdeiic Ethernet (pasbem RJ45).

Puc. 10.3. [lpeobpaszosamesns uHmepgeticos lMM-5

Puc. 10.4. [peobpaszosamesns uHmepgelicos -7






YACTb VI. MPUNTOXEHWA



B 1abn. 1.1 nprBeaeHbl TUMOBbIE CXEMbl MOAKIOUYEHNA YCTPONCTB (AaTYNKOB, NCMONTHUTENbHBIX
MEeXaHM3MOB, KOMIMbIOTEPOB, KOHTPONEPOB U Np.) K KoHTponnepy BA3MC-100.

Ta6n.M1.1. Tunoesbie cxemMbl NOOK/IOYEHUs ycmpolicme K pazsemam konmposuiepa BA3UC-100

Kop LLar knemm, OnuncaHne PrncyHok
MM
3,81/5,08 uenun pasbemoB CANT, CAN2, 24B Suc. [11.1 (c. 93,
Mogynu BXOoAHbIX aHanoroBbIX Nv ABYXNO3ULIMOHHbIX KaHanos (BK)
111 3,81 16 NAMUR/31eKTPOKOHTaKTHbIX Puc. 11.2 (c. 93,
112 3,81 16 2NEeKTPOKOHTAKTHbIX Puc. [11.3 (c. 94,
113 5,08 16 2NEeKTPOKOHTAKTHbIX Puc. [11.4 (c. 95,
132 3,81 8 Tepmonpeobpa3zoBaTeneli CONPOTMBAEHMS Puc. [11.6 (c. 97,
151 5,08 8 yHMBepcanbHbIX C raibBaHOPa3BA3KOW Puc. [11.5 (c. 96,
161 3,81 8 YaCTOTHO-UMMYIbCHBIX (KOHTAKTHBIX, HAMPAXKEHNA) Puc. l11.7 (c. 97
162 3,81 8 YaCTOTHO-MMMYNbCHbIX (KOHTAKTHbIX) Puc. [11.8 (c. 98,
163 — 4 napbl (4acToTa, HanpasfeHue) Puc. I11.9 (c. 98,
191 3,81 8 TOKOBbIX 2-X MPOBOAHbIX C 3aMUTKON OT MoAyNA Puc. [11.10 (c. 99
198 3.81 8 TOKOBbIX C 3aNUTKON 1y 6e3 3anUTKW/HanpakeHns Puc. [11.11 (c. 100
Mopynu BbIXOAHbIX YNPaBAAOLWMX aHaTOroBbIX UN AUCKPETHbIX KaHanoB (YK)
212 5,08 10 pene cunoBbIxX Puc. [11.12 (c. 101)
251 5,08 10 KntoYyen TPaH3NCTOPHbIX Puc. [11.13 (c. 101,
252 5,08 10 KntoYyen TPaH3NCTOPHbIX Puc. [11.14 (c. 102
281 3,81 8 BbIXOAHbIX KaHA/IOB HaMNPAXeHNsA Puc. [11.15 (c. 103
291 3,81 8 TOKOBbIX BbIXO[0B Puc. [11.16 (c. 103
MNpoueccopHbie mogynu (MP)
311 3,81/3,81 | uenu MUTAHUE HOPMA / RS-485, LAN Puc. [11.17 (c. 104
321 3,81/3,81 | uenu MATAHUE HOPMA / RS-485, LAN1, LAN2 Puc. [11.18 (c. 104
KommyHumKaLoHHble mogynu (MK)
431 — RS-485 Puc. [11.19 (c. 105,
432 3,81 RS-485 Puc. [11.20 (c. 105,
441,481,482 — LAN Puc. I11.21 (c. 105,
Mogaynu nutanma (/M)
511 3,81/5,08 | uenu MATAHNE HOPMA / BbIX 24B, CETb Puc. [11.22 (c. 105,
512 3,81/5,08 | uenu MATAHUE HOPMA / BblX 24B, CETb Puc. [11.22 (c. 105,
MaHenu ynpasnexus (1Y)
611 5,08/3,81 | uenu CETb / RS-485, LAN Puc. [11.23 (c. 106,
641 — RS-485, LAN Puc. [11.24 (c. 106,




Mpwunoxenune 1. TunoBble cxembl nogknoveHna KoHTponnepa BA3NC-100

Modynu Kanmponnepa:
pasvemsl CANT CANZ u 248
Pazwem CANT
Haumerobarue uenu |KoHm.
H 1
L 2
Obwjuu 3
Pasvem CAN2
Haumerobarue uenu |KoHm.
H 1
A 2
Obwuu 3
Pasvem 24B
Haumerobarue uenu |KoHm.
+24 B 1
2B | 2
3emng 3

Puc. I11.1.  enu numaHua u uHmepegelicos Modyneli KOHMpPOsepa:
pasvemol CAN1, CAN2 u 24 B

BANC-100, modynme BK
Kod modyns: 111

Paser BX1 BX2) 16 FBYXnOIULUGHHbX BXOGHbX KaHAACE
NN bxodob modyns |KoHm.

Bxod 1Bx03 9 | 1 ﬁ ~\_—| Ew
2 -—

Bxad 2 (Bxod 10)

3
4

Brod 3 Bxod 11 | 5 ﬁ-—l j -
5 0=
7
8
9

Bxad 4 (Bxod 12)

+ — —
E K kaxdomy BxodHomy kanany

Y o MOXHO NOGKAHUMY /000U
-—
0 ﬁ—l :I E U3 credypujux damqukaob:

Bxod 6 (Bxod 1) | 11 ﬁ‘—l —\_—I - - Cyxou KoHmakm
”? =~ - NAMUR

Brod 7 Bxod 15 | 13 ﬁ_—l - \_—| E — MPAH3UCMOp CAMONapH
% -

Brod 8 (Brod 16) | 15 ﬁ‘—l ~\_—| E J
P =

Pasvems
CANT CAN2 u 248

Bxad 5 Bxod 13)

Puc. I11.2.  Tunogoe nodkJo4eHUe BHEWHUX ycmpolicmea K MoOysio ¢ kooom 111
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bASNC-100, Modyne BK

Kod modyns: 112

Paswer BX1

NN bxadob modyns  |KoHm.
Bxad 1 7
Bxod 2
Bxod 3
Bxod 4
Bxod 5
Bxod 6
Bxod 7
Bxod 8
Bxod 9
Bxod 10
Bxod 11
Bxod 12
Bxad 13
Bxad T
Bxad 15
Bxad 16

N3 IS BN Ko N EE N RO RUVE | NY

S

=
=y

N

[oy]

S

&H

xR

Paswer OBl

! Haumerobarue yenu |KoHm
t O0dwuo damyukob | 1
O0dwuo damyukob | 2

Pasvemsi
CANT CAN2 u 248

a)

bANC-100, Modyns BK

Kod modyns: 112

Pasver BXT

NN bxodob modyns | KoHm.
Bxod 1 7
Bxod 2
Bxod3 | 3
Bxad & 4
Bxod5 | 5

Bxad 6 6
7
8
9

Bxad 7
Bxod 8
Bxad 9
Bxod 10 | 10
Bxod 11 11
Bxod 12 | 12
Bxod 13 | 13
Bxod 14 | 14
Bxod 15 | 15
Bxod 76 | 16

Paswer OBl

! Haumerobarue yenu |KorHm.
t 0bwuu damyukob 7
Odwuwu damyukab | 2

Pasvemsi
CANT CAN2 u 248

6)

Puc. I11.3.  Tunosoe nodkJo4eHuUe 8HeWHUX ycmpoucme K Mooysio ¢ Kooom 112:

16 3MEKMPOKCHMAKMHBIX

Bxodueix karanob
~—_ '\
i
]
o
o
]
o
]
]
]
o
o
N
o
o
N

Cyxou koHmakm

bnok numarus

Lonycmuma

U=12.358
1> 100 MA

/woas
N0/SPHOCTE

bIT*

bIT*

[pumeyarue:

* — OA0KU NUMGHUS G0AXHY! Obime

20/bOAHUYECKY paIBAIaHS.

a) c o0Hum bI1; 6) c dsyms b1

YacTtb VI:

MpunoxeHus



Mpwunoxenune 1. Tunosble cxembl nogknoveHnA KoHTponnepa BA3NC-100

bASNC-100, modynms BK
Kad modyns: 113

Pasver BXT

NN bxadob modyns

Koxm

Bxod 1

Bxod 2

Bxod 3

Bxod 4

Bxod 5

[ 7]
2
3
4]
5
A
[ 7]
8
[ 9]

10

Bxad 6

11

2

Bxod 7

3
14

Bxod 8

5
16

Pasver BX2

NN bxodob modyns

Koxm

Bxod 9

Bxod 10

Bxod 11

Bxod 12

Bxod 13

[ 7]
2
3
[ 4]
5
2
[ 7]
8
9

10

Bxod

11
2

Bxod 15

3
14

Bxod 16

5
16

Pa3vems!
CANT CAN2 v 24B

16 3/1EKMPOKOHMAKMHbIX

bixaduix kananob

i R
A e inSa e gl 1|
s B inSa i e I 1|
O O s

s e inSs i b I 1|
s e inSa i gl i 1|
s e inSa e e I 1|
S e S e i I

(o (e (]

Lyxau
KOHMaKm

Puc. I11.4.  Tunosoe nodkJoueHUe BHEWHUX ycmpolicma K MoOysto ¢ kooom 113

95



96

BANC-100, Modyne BK

Kod modyns: 151

Pasverm BXT
NN bxodob modyns |Kowm,
Bxad 1 1
2
3
4
Bxod 2 | 5
6
7
8
Bxod 3 9
0
1
17
Bxod 4 | 13
A
5
16
Pasverm BX2
NN bxodob modyns |Kowm,
Bxod 5 1
2
3
4
Bxod 6 5
6
7
8
Bxod 7 9
0
1
2
Bxod 8 | 13
A
5
16
Pasvem X C
Haumerobarue yenu |Koxm)
W3meperue memnepamyps! 1
Xxonodksix cnaet | 2
Pasvemsl
CANT CAN2 u 24B

Yactb VI:  TMpunoxeHua

8 ynubepcanereix Bxodkex kaHanoh

3
1
£

~ = | &~ = | &~
N e N F! DY
5 Y 5
~ . &~ = +~ =
DY F!N_ N g S DN F!,* T
5 5 5
__J

3 3
1 1

t t
2 2
i i

K kaxdomy bxodHomy kanany
MOXHO NOOK/ABHUML 10000
U3 credyouux Gamyukab:
- mepMonapa
- mepmonpectpasobamens conpomubnerus
J-x npobocksiu
- mepmonpeadpasobamesis conpomubenus
4-x npobodkeid

~ —w | ~ F|NL“ +~ <
N - N - N -
S S =

~ F|\\“ ~| WS ¢|\\‘w
N ~ N ~ N ~

—~
o

~
S
~
Sy

ARLNY
RN
| S—

£ Tepmonpeodpasobamens conpomubnenus
XonodHeix cnaeb

Puc. I11.5.  Tunogoe nodk/t0uYeHUe BHEWHUX ycmpolicme K MoOysIio ¢ Kooom 151



MpwunoxeHune 1. Tunosble cxembl nogknoveHnA KoHTponnepa BA3NC-100

BANC-100, Modynm BK
Kod modyns: 132

Pronen BXT 8 mepmonpeodpasobamened
conpomubreHus
NN bxadob modyns |KoHm.
Bxod 1 7
e |
2| =Z_
Bxod2 | 3
I t
-
Bxod3 | 5 £
6 |.—_
Bxad 4 7 o
"o 1 t Teomonpeodpasobamenu
-——- conpomubreHus
Brod 5| 9 | £ | 2-x npobodkee
0| _—_
Bxad 6 | 11
— t°
7] M
Bxod 7 | 13 #
| —_
Bxod 8 | 15 ¢
16
Pasversi
CANT CAN2 u 248

Puc. I11.6.  Tunosoe nodkoueHUEe BHEWHUX ycmpolicma K MoOys1to ¢ Kooom 132

bAIMNC-100, Modyne BK
Kod modyns: 1671

Pagvert BX1 8 4acmomHo-uMny/LCHeX BX0aHbIX Karanob
NN bxadob modyns |Konm.
Bxod 1| 1 j E gll W
2 | — .= g
Bwd2 | 3 j — ﬁ;l
N 0= —
Bwd3 | 5 j - @
6 E K kaxdomy bxodHomy KaHamy
Bodd | 7 _i e :__ _@:—I MOXHO NOGKAEYUMs ABGOU U3 CAedypULX
8| — E _____ YACMOMHO~-UMNY/TbCHIX GamHuKab:
Bwd5| 9 j E ﬁ — CyXaU KoHmaxkm
O ——_ =< = - MPaH3UCMOp Onmonaps!
L j E ﬁ;l - Buxodom HanpAXeHus
]| — AT —
Bd 7 | B j - @
0 0= =
Brod8 | 1 j E @
6 - J
Pasvers
CANT CAN2 v 248

Puc. I11.7.  Tunogoe nodkJoueHUe BHEWHUX ycmpolicmea K MoOysio ¢ Kooom 161



98

bAINC-100, Modym BK
Kod madyns: 162

Pa3wer BXT
NN bxodob modyns | KoHm.
Bxod 1 | 7]
2
Bxai2 | 3
|
Bxad3 | 5
| 5 |
Bxod 4 | 7 |
8
Bxod 5 9
| 0]
Bxod 6 | 11
[ 2]
Bxod 7 | 13
A
Bxod 8 i
16
Pa3vems!
CANT CAN2 v 24B

Puc. 11.8. Tunosoe nodk/o4eHuUe 8HeWHUX ycmpoucmes K Mooysto ¢ kooom 162

bASNC-100, modyne BK
Kod modyns: 163

8 qacmomHo-umnybCHeX Bxodksix kananoh

¥
&

¥
&

YacmomHo-umnybCHell
dam4uk € Beixadom:

~ CYXOU KOHMaKm

~ MPaH3UCMOp ONMonap

4 napsl YOCMOMHO-UMNY/LCHBIX BX00HBIX KaHanob

YacTtb VI:

Puc. I11.9.  Tunosoe nodksoueHUe BHeWHUX ycmpolicma K MoOys1to ¢ kooom 163

Paswem BX1
NN bxodob modyns |Konm. Korm KoHm
Bxad 1 Bxod 2 7 A +2h
= | 7] 24
1y
4 B Korm Konm
Bxad 3 Brod 4 | 5 [ 4] 24
¢ I
7 B
| 5] KoHm KoHm | 7|
Bxod 5 Bxod 6 | 9 | | A +24
0 A -24
{7 [
4 B Korm) Konm
Bxod 7 Bxod 8 | 13 A +24
] I
E 5
6 B
S B
Pasvemsl CANT CAN2 -
WHKpeMermHsiL 3HKodep
C Guixodamu:
Pasuen 245 — omkpeimsii Konnexmap (0C)
Haumerobarue yenu |Komsm - Hanpaxerwe (HTL)
+24 B 1
268 | 2
Jerng | I bl dam4ukob
KoHm
+24
-24

MpunoxeHus



Mpwunoxenune 1. TunoBble cxembl nogknoveHnA KoHTponnepa BA3NC-100

BAIC-T0L modyme BK
Kod modyna: 191

Dasner X7 8 moxobuy Bxodey kawanod
{c sanumiou am madyasal

NN Bxodoft modynr |KoHm,

Brod 1| 71 ﬁlﬂ

AEETS

| M3

Bj

e
C3
=1
[
BN [ IV N
I_Clri
|

Bxod 4

————— - [oxofe nocciliswe

Nl
9 damuiky

Brad 6 | 17 iﬁ‘—l
7

Bxod 5

S| e

————— i .

HIGLUME YKL

Brad 7| 3 ﬁ;l
A

Bod 8 | 1%

¥ damaukol

[553
+
|

-

iakrsit (WA MR
Paznemst MpEHIUCRON GRmOonaL

CANT CANZ v 248

Puc. I11.10. Tunosoe nook/o4deHUe 8HewWHUX ycmpoticma K modysio ¢ kooom 191



100 Yactb VI:  TNpunoxeHua
BAIHC-100 modyne BK
: nduna 19 _ e , .
Kad modyas: 196 8 makobuy {0 3000mkod uau 663 sarumky om wodynal /. HonpaxeHua
Lnaver BXT kaHaAol 083 LCKOO3MULTs
N Bxadol modyim JKEem| _ o L L o o e o e e e o e e T e e e e o -‘
Brod 1| 7 l@l
5 N
s
3 :(+ ; }j
b limem | e i e e L
xod 2 | 5 | HDA
& ? -
7 :(* ;)j
Sl | oo oo o mma | e em e s S—
Brod 3| 9| XU~
1 L —
= @
2
Brod 4 | B | A
14 = -
i :("' ;)j
6 | —— : -
=1 -—-= | fJamwwy ------ Toxobye — ----- {axobue
Possen BX2 > L Getxodom > nocculse = axmubise
HONPAXEHUA oy * damHuky

Bxod &

L

=3 | G

Bxod 7

wo | G

&

-
3

s |

R

Fribery

LANT DANZ © 248

Puc. 11.11.

&

G

¢

Tunogoe nodkOYeHUEe BHEWHUX ycmpolcma K MoOys1o ¢ Kooom 198



MpunoxeHue 1.

Puc. I11.13.  PacnonoxeHue KOHMAKMO8 MpPaH3UCMOpHbIx Ktodel Modysisa ¢ Kooom 251

BAINC-100, Modyns YK
Kod modyns: 212

Pasver BbIXT (BHIX2)

Tuinosble cxemMbl nogkntoyeHna KoHTponnepa bA3MC-100

10 pene P

NN Bbixodob modyns |Korm

HP Brixod 1 (Beixad 6/

1

OBujuii Brixod 1 (Beixod 6)

H3 Beixad 1 (Beixod 6/

HP Beixod 2 (Buixod 7)

OBt Beixod 2 (Buixod 7)

AEEREEREEREERD

H3 Beixod 2 (Buixod 7)

HP Brixad 3 (Brixad 8/

OBujui Beixod 3 (Beixod 8)

H3 Brixad 3 (Brixad 8/

MNICIYSIEN SIS LY

HP Beixod 4 (Buixod 9)

3

Oduyud Beixod 4 (Buixod 9)

=
=

H3 Boixod 4 (Beixod 9)

DS

HP Brixod 5 (Beixod 10)

[oy]

Oduyuds Beixod 5 (Beixod 10)

=

H3 Beixod 5 (Beixod 10)

H

Pasvemsl
CANT CAN2 u 248

BANC-100, Modyns YK
Kad modyns: 251

—_
—_
—
—_

—_

—_

—_

—_
—_
—_
—_
—_

—_

—_

—_

—_
—_
—_
—_
—_

Puc. M11.12.  PacnonoxeHue KOHMakmoes pese Modysis ¢ Kooom 212

Pasven BX] ez | 10 Mpaxucmopob
NN bbixadob madyns | KaHm,
Beixad 1| 1
Odwuu Beixod 1-2| 2
Brixad 2| 3
Beixod 3| 4
Obuwjuu Beixod 3-4 5
Brixad 4| 6
Beixad 5| 7
Obuwjuu Beixod 5-6 8
Brixad 6| 9
Brixad 7| 10
Obuwug Beixod 7-8 | 11
Brixad 8| 12
Brixad 9| 13
Obwui Beixod 9-10( 14
Brixad 10 15
Pa3rems/
CANT CANZ u 248

101



102 Yactb VI:  TNpunoxeHua

BANC-100, modynmy YK
Kod modyns: 252

Pasner BhX] 10 mparsucmopob
NN Buixadob modyns | Kowm
Baxod 1| 1| ——===——Tun1 == Tun 2 - Tun 3 W
Boixod 1-| 2 ————-L -——i R7§ -
Brixod 2+ 3
Brixad 2-| 4
Beixod 3+ 5
Bb/XDﬁ}_E o o o o o o o o o o o o o o o o o o
Beixod 4+| 7
Beixad 4-| 8
Boxod 5+ 9 | —=-—-—-——Tun 1 —= Tun 2 - Tun 3
Beixod 5-1 10 | —=—- -—-i R7§ -
He ucnanw3obams | 11 L
H2/24 B 12| —
Bl— [peodp. Hanpsxexus
-12/24 B| 14
) | 2208 L Yempoicmba
onobewenrus
Paswerm BhIX2 :<|«<
NN Boixadob modyns | Kowm
Boxod 6+| 1| —==-=-——1Tun 1 == Tun 2 - Tun 3
Beixod 6~ 2 ————-L ——i R7§ -
Beixod 7+ 3
Brixad 7-| 4
Beixod 8+ 5
Hb/)(ﬂﬁﬁ—é o o o o o o o o o o o o .
Brixod 9+ 7
Brixad 9-1 8
Boxod 10+ 9 | —---——Tun1 —= Tun 2 - Tun 3
Beixod 10-1 10 | — ==~ = 21 -
He ucnonw3obams | 11 L
a2/ 8| 12 | —— E J
Bl—1 [peodp. Hanpaxexus
-12/24 B| 14
175 q _°~220 B Rl - {24 «Om: 05 Bm - npu numaruy 24 B
68 kOv: 05 Bm - npu numanu 12 B
Pasversl :<|«<
CANT CANZ u 248 P {470 Ov: 2 Bm - npu numaruu 24 B
240 Om; 18m - npu numanuy 12 B
VD = SR560
Kormaxms!
buixodn 7] Yempoicmbo 1 Yempoicmbo 1 _\
E |'>I Tun 3 == Tun 2
Z [Il] R r* T ke
Tumy onobewamere: i Vo Yempotcmbo 2 Yempoicmbo 2
O ot pesucmupan 82 0 Ptoy—wi] - Tun 2 Lﬂn mamu
 duodiom (CKOTA) [b . P "7 pr yempoucmb
onobewenus
Tun 2: Onobewyamens oGHONOASPHBIL

Tun 3: Onobewamerns yHUROASpHEID ot

o o o o o o DR o o o o o o o o o

P Yempoucmbo 5 Yempoucmbo 5

[pumeyanve: * - ycmanabubaemcsn npu cymMMapHoM
== Tun 2

CBrXoGHOM moKke KaHana Mewswe 50 MA. Tun 3

R1 R2* R1

)

Puc. I11.14.  Tunosoe nodkioYeHUe 8HeWHUX ycmpolicme K Modysio ¢ kKodom 252



Mpwunoxenune 1. TunoBble cxembl nogknoveHna KoHTponnepa BA3NC-100 103

BAINC-100, modyne YK
Kod modyns: 281
Pasuen BhiXT 8 BeixodHeX KaHanoh HanpaxerHus

NN Beixodob modyns |Kowm

| Bwod 14 W
Buixod 1(-)

-

2
,,,,,,,, Baxog 214 | 3
Boxod 2 <) | 4 | ———
,,,,,,,, Bxod 3 | 5
Boxod3(-) | 6 | ——
,,,,,,,, Baod 4 ] 7 epiemt
Buxod 4 () | 6| ———_ UCﬂ[gIHUIﬂE/ZHHE' MEXTHU3MBI
77777777 Boxog 51 | 9 ¢ bxodamu HanpsxeHus
Beixod 5 (-] | 10

,,,,,,,, Buxod 6 1)
Buixod 6 (-

,,,,,,,, Buxod 7 -]
Beixod 7 [-)

,,,,,,,, Boxod 8 [+ __
Beixod 8 (- J

Pasbers
CANT CANZ v 24B

-
I

Dy

oy

=

H

R

Puc. I11.15.  Tunosoe nodkJo4eHUe BHEWHUX ycmpolcmea K Mooysio ¢ Kooom 281

BANC-100, modym YK
Kod modyns: 291
Pasnert BhXT 8 moxobeix Buixodksix KaHanoh

NN Beixadob madyns |Kowm
Buixad 1(+)

Beixod 11(-)
Beixod 2 (+)

Beixod 2 (-
Brixod 3 [+)

Buixod 3 (-]
Beixod 4 (+)

Boxod 4 <) | 8 | ———_
Beixod 5 (+)
”””” Buxod 51-) | 0 | ——
Buxod 6 (+) | 11
”””” Buod 6 () | 12

,,,,,,,, Buxad 71 | 13
Boxod 7 (-) | 14

Beixod 8 (+) | 15

Beixod 8 1-) | 16

@

Yempodcmba,

% UCNO/HUME IbHBIE MEXAHLIMb
C moxobemu Gxodamu

NICYNIEY S R YIRS

&

Pazvemsi
CANT CANZ v 24B

Puc. I11.16. Tunosoe nodkJo4eHUe BHEWHUX ycmpolcmea K Mooysio ¢ Kooom 291



104

Puc. I11.17.  BHewHue yenu moodyns ¢ kodom 311

bAINC-100, Modyns TIP
Kod modyns: 311

YacTtb VI:

bANC-100, Modynb
Kod modyns: 321

P2

Pasvem MHTEPD.

MpunoxeHus

Haumerobaxue yenu

Korm,

A

B

GND

Paswem LANT

Haumerobarue yenu

Korm,

TX+

TX-

RX+

He ucnonb3obame

He ucnonb3obame

RX-

He ucnonb3obame

He ucnonb3o6ams

Pasvem MHIEPP.
Haumerobanue yenu |KoHm,
A 1
B 2
GND | 3
Pasverm LAN
Haumerobarue uenu |Kowm
TX+ 7
-1 2
RX+ | 3
He ucnons30Bame 4
He ucnonw3o0bams 5
RX-] 6
He ucnonw30bams 7
He ucnans30Bame 8
Paswem MTAHAE HOPMA
Haumerobarue yenu |KoHm
[lumarue 6 Hopme 7
2

Pasbere

CANT CANZ u 248

SIS ESN) U RN KON N

Paswvem LANZ

Haumerobarue yenu

KoHm.

TX+

1

TX-

RX+

He ucnonb3obams

He ucnonb3obame

RX-

He ucnonb3obame

He ucnonb3obams

S NCY ESN) RN [N KON N

Pasver [UTAHE HOPMA

Haumerobarue yenu

Korm,

[lumarue b Hopme

1

2

Pasverw

CANT CANZ v 248

Puc. I11.18.  BHewHue yenu mooyssa ¢ kooom 321



MpunoxeHue M1.

Tuinosble cxembl nogkntoyeHna KoHTponnepa bA3MC-100

bAINC-100, modyne MK3

bBAINC-100, modym MKT
Kods Modyns: 431

Pasver MHTEPD 1
Haumerobarue yenu |KoHm
A 7
B 2
GND | 3
Pasvem MHIEPP2
Haumerobarue yenu |KoHm
A 1
B 2
GND | 3

Pasbere

CANT CAN2 u 248

Puc. I11.19. BHewHue yenu mo0dysis ¢ kodom 431

bANC-100, modyne MK2, [W5, B

Kod modyns: 441 481 482

Pazvem LAN

Kodsi Modyns: 432

Pasvem MHIEPD1
Haumerobarue yenu |Kowm,
A 7
B 2
GND | 3
Pasver MHIEPP2
Haumerobarue yenu |Kaxm
A 1
Bl 2
GND | 3
Pasvem MHTEP®3
Haumerobarue yenu | KoHm.
A 7
B 2
GND | 3
Pasver MHTEP® 4
Haumerobarue yenu |Karm
A 7
B 2
GND | 3

Pasvemsi
CANT CAN2 u 24B

Haumerobarue uenu

Korm

X+

1

TX-

RX+

He ucnosnb3obame

He ucnons3obame

RX-

He ucnons3obame

He ucnons3obame

S CY ESN) U BN RO NS

Pazvemsi
CANT CANZ v 24B

Puc. 11.21.

BHewHue yenu modysneli

c Kooamu 441, 481 u 482

BAINC-100, madynu M1 W12

Kod modyns: 511 512
Pasver TWTARVE HOPMA
Haumerobarue yenu |KoHm.
[Tumarue & Hopme 1
2
Pasvem BHIX 248
Haumerobarue yenu |Koxm.
+24 B 1
-24B | 2
Paswem (FTh
Haumexobarue yenu |Koxm.
~220 B 1
| 2
t Semns 3
Jemns 4

Puc. I11.22. BHewHue yenu mooysnel

c kooom 511, 512

105

Puc. I11.20. BHewHue yenu mo0yss ¢ kodom 432



106

bAINC-100, modynu 1197
Kode modyns: 611

YacTtb VI:

bASNC-100, modyne 194
Kod modyns: 641

Pasver VMHTEP®.

Haumerobarue uenu

KoHm.

He ucnonb3obams

-

Pasvem MHTEPP.
Haumerobarue yenu |KoHm,
A 1
Bl 2
GND | 3
Pasverm LAN
Haumerobarue yenu |KoHm
TX+ 1
-1 2
RX+ | 3
He ucnans3obame 4
He ucnonw30bame 5
RX-] 6
He ucnonw306ams 7
He ucnons3oBame 8
Pasver (ETh
Haumerobarue yenu |KoHm
~220 B 7
2
Jemns 3
Jemng | 4

He ucnonb3obame 2
He ucnosw3obame 3
He ucnosw3obame 4
GND | 5

A 6

He ucnonb3obame 7
He ucnonb3obame 8
B 9

Pasvem AN
Haumerabarue yenu |Konm,

TX+ 1

-1 2

RX+ | 3

He ucnonw3obame 4
He ucnosw3obame 5
RX-| 6

He ucnosw3obame 7
He ucnon3obame 8

Pasvems

CANT CANZ u 248

Pasbemsl

CANT CANZ v 248

C Kodom 611

Puc. I11.23.  BHewHue yenu mooyseli

C Kooom 641

MpunoxeHus

Puc. I11.24. BHewHue yenu mooysel



B 1abn. M2.1 nprBeaeHbl TMNOBbIE CXeMbl NMoaknoueHuss npeobpasosatensa bA3VC-BAPC. Lar
KNnemm — 5 mm.

Ta6n.2.1. Tunoewbie cxembl NOOK/IIOYEHUsA ycmpolicme K pa3vemam npeobpasosamensa bA3UC-BAPC

Moandukauma OnucaHue PrcyHok

C guckpeTHbiMu Ex Bxogamum

BA3NC-BAPC.[IEx-P-A 2 3NeKTPOKOHTaKTHbIX Ex Bxoga, 2 pene HO Suc. 12.1 (c. 108
BA3NC-BAPC.AHEX 2 NAMUR Ex Bxoga, 1 undpoBoii BbIXOg, Suc. 12.2 (c. 108
BA3NC-BAPC.OHEX-P | 2 NAMUR Ex Bxogaa, 4 pene HO, 1 undpoBoii BbIXog, Suc. [12.3 (c. 109,

C aHanoroBbiMu Ex Bxogamu

BA3NC-BAPC.TEx-TB-A | 1 TOKOBbIV Ex BXOA, 1 TOKOBbIN BbIXO[ duc. 2.4 (c. 110,
BA3NC-BAPC.TEx-2TB-A | 1 TokoBbIN Ex BXOf, 2 TOKOBbIX BbIXO/a duc. 112.5 (c. 111,
BA3NC-BAPC.YEx 1 yHnBepcanbHbIi TemnepaTypHbin Ex Bxog, 1 undp. BbIXoa | Puc. [12.6 (c. 112,
BA3VC-BAPC.YEx-TB 1 yHVBepcanbHbI TemnepaTtypHbIn Ex Bxod, 1 TOKOBbIN

. Puc. 12.7 (c. 113
Bbixog, 1 undpoBoI BbiIxoa

BA3VC-BAPC.YEx-2TB 1 yHVMBepcanbHbI TemnepaTypHbI Ex BXxof, 2 TOKOBbIX

. Puc. [12.8 (c. 114
BbIxoAa, 1 undpoBoii Bbixoa

BA3NC-BAPC.TEx 1 TokoBbIV Ex BX0A, 1 un$poBoii BbIxoa duc. 12.9 (c. 115,

BA3NC-BAPC.TEx-TB 1 ToKoBbIV Ex BX0A, 1 TOKOBBIN BbIX0A, 1 UMPPOBOI BbIXOA Suc. [12.10 (c. 116

BA3NC-BAPC.TEx-2TB 1 TokoBbIN Ex BXOA, 2 TOKOBbIX BbIX0OAA, 1 LPPOBON BbIXOA | Pyc. [12.11 (c. 117)

C aHanoroBbiMK Ex Bbixogamu

BA3NC-BAPC.T-TBEx-A | 1 TokoBbI BXOA, 1 TOKOBbIN EX Bbixoq Suc. 12.12 (c. 118,

BA3NC-BAPC.T-TBEx 1 ToKoBbIV BX0A, 1 TOKOBbIN Ex Bbixod, 1 unppoBoii Bbixoq Suc. [12.13 (c. 119,

ncnosHeHue «KoHueHTpaTop»

BA3NC-BAPC.K 2 undposbIx KaHana (RS-485, Ethernet) Puc. [12.14 (c. 120,

ncrnonHeHne «bnok nutaHna»

BA3NC-BAPC.MM-40 MoOLLHOCTb 40 BT Puc. [12.15 (c. 120
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Puc. 12.1.

BASNC-BAPLLIHEX

YacTtb VI:

BANC-BAPC [IFx-P-A 2 GByxno3UYUOHHEIX KOHMaKMHsix Bxoda Ex
2 peneunsix Buixoda
Haumerobarue yened  |Kowm
Bro 1 27 j INeKIMPOKOHMAKMHBIT
Brog 2 j = IeKIMpOKOHMOKHbL

Haumerobarue yened | Kowm
Bxod numarus +24 B 5
Bxod numarus -24 B | 6
He ucnon3obame 7
He ucnon3obame 8

Haumerobarue yened | KoHm
Brixod 1 9
0
Beixod 2 | 11
2

Pasvem XS

Haumerobarue uened  |KoHm
He ucnonb3obame 7
He ucnon3obame 2
He ucnosw3obame 3
Bxod numarus -24 B | 4
Bxod numarus +24 B 5

2 NAMUR bixoda Ex

Haumerobarue yeneu  |KoHm

Bxad 1| 71 ﬁl NAMUR

2
Bod2 | 3 ﬁl NAMUR
4

Haumerobarue yeneu  |Kowm,

Bxod numanusg +24 B 5

Bxod numanus -24 B

He ucnonb3obamsb

(Sl N e

He ucnonb3obame

Pasvem XS

Haumerobaxue yeneu | Kowm,

Obuuu uHmepgpeuca 1

B

A

Bxod numanus -24 B

O N K N

Bxod numanus +24 B

MpunoxeHus

Tunosas cxema NOOKJIIOYeHUS 8HeWHUX ycmpolicme 8 moougukayuu bA3NC-bAPC.JJEx-P-A

Puc. 12.2.  Tunoeas cxema noOKoYeHUA 8HEWHUX ycmpolicma 8 modugukayuu bA3UNC-BAPCJJHEx



MpunoxeHue M2. TunoBble cxembl NOAKOYeHNA Npeobpa3oBatensa bA3SNC-BAPC

bAINC-BAPCLOHEX-P

N

A0

Haumerobarue yeneu  |Kowm,
Bxod 1 1
2
Bxod 2 | 3
4
Haumerobarue yeneu  |KoHm.
Bxod numarus +24 B 5
Bxod numarug -24 B | 6
He ucnans3obame 7
He ucnaons3obame 8
Haumerobanue yeneu  |KoHm
Berixod 1 9
10
Beixod 1 (cocmosmue) | 11
2
Haumerobarue yeneu  |Kowm,
Boixad 2 | 13
14
Brixod 2 cocmosHue) | 15
16
Pasvem XS
Haumerobarue yeneu  |Kowm,
Oowuu uwmep@euca 7
B| 2
A 3
Bxod numarus -24 B | 4
Bxod numarus +24 B 5

2 NAMUR bxada Ex
4 peneursix Beixoda

'ii'—l NAMUR
:ig’—l NAMUR
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Puc. [12.3.  Tunoeas cxema noOK/IOYeHUs 8HEWHUX ycmpolcme 8 modugukayuu bA3NC-APC JJHEx-P/]
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BbASNC-BAPL TEx-TB-A

Haumerobarue yeneu  |KoHm
He ucnons30Bame 7
Bxod | 2
3
4
Haumerobarue yeneu  |KoHm.
Bxod numanus +24 B 5
Bxad numanus -24 B | 6
He ucnans30bame 7
He ucnans30bame 8
Haumerobarue yeneu  |KoHm
Beixod | 9
10
n
He ucnonw3obams | 17
Paswer XS
Haumerobanue yeneu | KoHm.
He ucnons3obame 1
He ucnaons3obame 2
He ucnanw3obame 3
Bxod numanus -24 B | 4
Bxod numanus +24 B 5

1 mokobwit bxod Ex
1 mokobwit Beixod

e T

[Taccubroe
ycmpoucmbo
C mokobem
Bbixodom

L]
L]
llaccubroe

ycmpoucmbo
¢ mokobeir Bxodom

Yactb VI:  TMpunoxeHua

AxmubHoe
ycmpoucmbo
C mokobem
Brixodom

. bl

248

-24 B

Akmubroe
ycmpoucmbo
c moxobem Gxodom

Puc. M12.4. Tunogas cxemMa noOK/lOYeHUA 8HeWHUX ycmpolcmeg 8 moougukayuu bA3NC-bAPC.TEx-TB-A



MpunoxeHue M2. TunoBble cxeMbl NOAKOUYEHNA Npeobpa3oBaTensa bA3SNC-BAPC 111

BLASNC-BAPL TEx-2TB-A 1 mokobsit 6xod £x
2 mokobeix Geixoda

Haumerobarue yeneu | KoHm.

He ucnose306ams 7|e .
Bxad | 2 |
/ o
Maccubrioe Akmubroe
ycmpoucmbo ycmpoucmbo
Haumerobarue uyened  |Koum| ¢ mokobem C moKobeim
Bxod umanus +26 B | 5 | Beixodom berxodonm

Bxod numarus -24 B

He ucnons30bame

(o ) ENE ReN

He ucnans3obame

Haumerobarue yeneu  |KoHm.

Bexod! | 9 1—|+_ . BN
10 .—‘— 2L B

7 |e -24 B

He ucnonwsobams | 12 | ® .

[TaccubHoe Akmubroe
ycmpoucmbo 1 ycmpoucmbo 1

C mokobsim Bxodom C mokobem 6xodom

Haumerobarue yeneu | Kowm.

Brixod? | 13 ﬁ_—l . bi1
M 24 B
15 |e -2k B

He ucnonsaobams | 16 | .

[TaccubHoe Akmubroe
ycmpoucmbo 2 ycmpoucmbo 2

c mokobsm Bxodom c mokobem Exodom

Pasvem XS
Haumerobarue yeneu | Kowm.
He ucnoss3o0bame 1

He ucnane3o06ams 2
He ucnone306ame 3
Bxod numanusg -24 B | 4
Bxod numanus +24 B 5

Puc. 12.5. Tunoeas cxema noOK/OYeHUs 8HEWHUX ycmpoulcma 8 modugukayuu bASUC-BAPC.TEx-2TB-A
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Puc. [12.6.

BAINC-BAPC YEx

Haumerobarue yeneu | KoHm.
Bxod 1
2
3
4
Haumexobarue yeneu | KoHm.
Bxod numanus +24 B 5
Bxad numarus -24 B 6
He ucnose306ame 7
He ucnoss3o6ame 8
Pasvem XS
Haumerobanue yeneu | KoHm.
Obujuu uHmepgeica 1
Bl 2
A 3
Bxod numanusg -24 B | 4
Bxod numanus +24 B 5
Konmakm c ON-peckau
Haumerobanue yeneu  |KoHm.
Jemnsg 1

YacTtb VI:

1 memnepamypHyld yHubepCansHe Bxod Ex

:>+ . -—
e ¥

Tepmonapa,  Tepmoconp.

Komnencay.  3-x npob.

Temoconp.

4-x npob.

MpunoxeHus

Tunosasa cxema NoOKJIIOYEHUS BHEWHUX ycmpolcma 8 moougpukayuu bA3VC-bAPC.YEx



MpunoxeHue M2. TunoBble cxeMbl NOAKOUYEHNA Npeobpa3oBaTensa bA3SNC-BAPC 113

BASNC-BAPC YEx-TB 1 memnepamypreil YHUBEDCAnbHEIL BXod Fx
1 mokobeii Beixod

Haumerobarue yeneu  |KoHm,
Bxod 1

+ ° ~—
Gl
A ¥

Tepmonapa, ~ Tepmoconp.  Temoconp.
Komnewcay.  3-x npob.  4-x npob.

Haumerobarue yeneu  |KoHm.

Bxod numanus +24 B 5

Bxod numanus -24 B

6
He ucnons3obame 7
He ucnons3obame 8

Haumerobarue yeneu  |KoHm

Beixod | 9 1—|+_ . B
0 —C—-xs

-24 B

He ucnonesobame | 12 | ® o

lMaccubroe Akimubroe
ycmpoucmbo ycmpoucmbo

C mokober Bxodom C moxobeim Bxodom

Pasvem XS

Haumerobarue yeneu  |KoHm
Odwuu uHmepgelca 1

B

A

Bxod numanus -24 B

[CN N RO I

Bxod numanus +24 B

Kormakm ¢ ON-peckou
Haumerobarue yeneu  |KoHm),

Jemng 1

Puc. 12.7. Tunoeas cxema noOkoYeHUA 8HeWHUX ycmpoticme 8 moougukayuu bA3UC-bAPC.YEx-TB



114 Yactb VI:  TMpunoxeHua

BAINC-BAPC YEx-2TB 1 memnepamypHsil yHUbepcansHeld Bxod Ex
2 mokobeix Beixoda

Haumexobarue yeneu | KoHm.
Bxod 1

3 [OJNNEI
Aoge T Sk

Tepmonapa,  Tepmoconp.  Temoconp.
Komnewcay.  3-x npob. 4-x npob.

Haumerobarue yeneu  |KoHm.
Bxod numarus +24 B 5
Bxod numarus -24 B

6
He ucnons306ame 7
He ucnons306ame 8

Haumerobarue yeneu | Kowm.

Bexod? | 9 1—|"' . 511
0 +24B

17 |e
He ucnonwsobamy | 12 | @ .

[laccubHoe Axmubroe
ycmpoucmbo 1 ycmpoucmbo 1
c mokobsm Gxodom ¢ mokobem Exodom

-24 B

Haumerobarue yeneu | Koum.

Beixod? | 13 . bil
% +24B

15 ° -24 B
He ucnonwaobams | 16 | .
[TaccubHoe Axmubroe
ycmpoucmbo 2 ycmpoucmbo 2

C moxobeim Gxodom € mokobeiv 6xodom
Pasvem XS

Haumerobarue yeneu | Koum,

Obwuu uHmepgeuca 1
B

A

Bxod numanus -24 B
Bxod numanus +24 B

[EN SN UV NS

Kormakm ¢ ON-pedkou

Haumerobarue yenew  |KoHm.

3emng 1

Puc. 12.8. Tunosas cxema nodkaYeHUA 8HeWHUX ycmpolicme 8 moougukauyuu bA3UC-bAPC.YEx-2TB



MpunoxeHue M2. TunoBble cxeMbl NOAKOUYEHNA Npeobpa3oBaTensa bA3SNC-BAPC 115

BAMC-BAPC. TEx 1 mokobsit bxod £x

Haumerobarue yeneu  |Kowm.

He ucnonw3obame 71 .
Bxod 2|
: O
r . -p lMaccubroe Akmubroe
laumeHobarue yeneu | KoHm. yompoicmbo ycmpoicmbo
Bxod numanus +24 B | 5 C mokobsim C mokobsim
Brixodom Bbixodom

Bxad numanus -24 B

He ucnons3obams

(Sl N e

He ucnons3obame

Pasvem XS

Haumerobarue yened | KoHm
Obuuu uHmepgpeuca 7

B

A

Bxod numanusg -24 B

[N N KO NS

Bxod numarus +24 B

Puc. [12.9. Tunosasa cxema nodkoueHUA 8HeWHUX ycmpoticmea 8 moougpukayuu bASNC-BAPC.TEx



bAINC-bAPL TEx-TB

Haumerobarue yeneu | Kowm
He ucnons3obame 7
Bxod | 2
3
4
Haumerobarue yeneu | Kowm,
Bxod numarus +24 B 5
Bxod numarug -24 B | 6
He ucnons3obame 7
He ucnons3obame 8
Haumerobarue ueneu  |KoHm
Beixod | 9
0
1
He ucnonwbsobams | 12
Paszvem XS
Haumerobarue yeneu | Kosm.
Odwuu uHmepgeuca 7
B 2
A 3
Bxod numanusg -24 B | 4
Bxod numanus +24 B 5

1 mokobsit 6xod Fx

1 mokobsiu beixod

e R

[Taccubroe
ycmpoucmbo
C mokobem
Grixodom

lMaccubroe
ycmpoucmbo
C mokobeim Exodom

Yactb VI:  TMpunoxeHua

Akmubroe
ycmpoucmbo
C mokobeiM
Grixodom

. biT

+24 B
-24 B

Axmubroe
ycmpoucmbo
C moxobem bxodom

Puc. [12.10. Tunosas cxema noOK/lo4YeHUA 8HewHUX ycmpoticma 8 moougukayuu bA3SNIC-BAPC.TEx-TB



MpunoxeHue M2. TunoBble cxeMbl NOAKOUYEHNA Npeobpa3oBaTensa bA3SNC-BAPC

Puc. 12.11.

bASMC-BAPC TEX-2TB

Haumerobanue yeneu  |KoHm
He ucnans3obame 1
Bxod | 2
3
4
Haumerobanue ueneu  |KoHm
Bxod numanus +24 B 5
Bxod numarus -24 B | 6
He ucnons3obame 7
He ucnons3obame 8
Haumerobarue yeneu | Kowm

Brixadl | 9

10

1

He ucnonb3cbams | 12
Haumerobarue yeneu  |KoHm.

Beixod? | 13

14

5

He ucnomw3obame | 16

Paszvem XS

Haumerobarue yeneu | Kowm

Oowuu uwmepgeuca 7

B 2

A 3

Bxod numarus -24 B | 4

Bxod numanusa +24 B | 5

1 mokobsiu bxod Ex

2 mokobsix beixoda
i RN ]
[Taccubroe AkmubHoe
ycmpodcmbo ycmpoucmbo
C mokabem C mokabeim
Beixodom brixodom

b1

+24 B
-24 B

+ ‘% - .

:il
[Taccubroe Axmubroe
ycmpoucmBo 1 ycmpoucmbo 1
C mokoberm 6xodom C moKkobeiM

bxodom

24 8
. 248
[TaccubHoe Akmubroe
ycmpodcmbo 2 ycmpodcmbo 2
C mokobeim Exodom C mokobem Exodom

117

Tunogas cxema NoOK/IrOYEHUS 8HEWHUX ycmpolicme 8 moougukauyuu bA3NC-bAPC.TEx-2TB
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BbASNC-BAPL T-TBEX-A

1 mokobwit bxod
1 mokobwit Beixod Ex

HaumerHobarue yeneu

He ucnons3obame

Boixod

Haumerobarue yeneu

Bxod numanug +24 B

Bxod numanus -24 B

He ucnons3obame

He ucnons3obame

Haumerobarue yeneu

Bxod

He ucnons306ame

Pasvem XS

Haumerobarue yeneu

He ucnons3obame

He ucnons3obame

He ucnons3obame

Bxod numanusg -24 B

Bxod numarus +24 B

KoHm
7 °
2 °
3 1—|+_
4
laccubroe
Konm)  ycmpodcmbo
z ¢ mokabeM 6xodoM
6
7
8
Korm.
9 ﬁl
10
71
7 ]e
laccubroe
ycmpodcmbo
C mokobeiM Beixodom
Koum
1
2
3
4
5

YacTtb VI:

bi1

-24 B

e

Axmubroe ycmpoucmbo
C moxobsiM Bxodom

Axmubroe ycmpoucmbo
c mokobem Beixodom

MpunoxeHus

Puc. 12.12.  Tunosas cxema nook/o4eHUa sHewHUX ycmpoticmg 8 moougukayuu bA3SNC-BAPC.T-TBEx-A



bASNC-BAPL T-TBEx

Haumerobarue yeneu  |KoHm.
He ucnons3obams 1
Buixod | 2
3
4

Haumexobarue yeneu

Korm

Bxod numanus +24 B 5
Bxod numanus -24 B 6
He ucnans3obame 7
He ucnans3obame 8
Haumerobarue yeneu | KoHm.
Bxod | 9
10
1
He ucnonwsobams | 17
Paspem XS
Haumerobarue yeneu  |KoHm,
O0dwuu uwmepgeica 1
Bl 2
A 3
Bxod numanus -24 B | 4
Bxod numanus +24 B 5
Kormakm ¢ ON-peckou
Haumerobanue yeneu | KoHm.

emng

1 mokobsi 6xod
1 mokobsit Geixod £x

+ ! —
[TaccubHoe

ycmpoucmbo
c moxabem bxodom

lMaccubroe
ycmpoucmbo
c moxobem Beixodom

MpunoxeHue M2. TunoBble cxeMbl NOAKOUYeHNA Npeobpa3oBatens bA3VNC-BAPC

Il

-24 B

e

Axmubroe ycmpoucmbo
C mokobeim bxodom

Axmubroe ycmpoucmbo
C mokobeim Beixodom

Puc. 12.13.  Tunoeas cxema noOK/lO4YeHUsA 8HeWHUX ycmpoticma 8 moougukayuu bA3NC-BAPC. T-TBEx

119
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bAINC-BAPCK

bAINC-BAPCHI-40

Haumerobanue yeneu | KoHm,
A 7
B2
Obwuu uHmepgedca | 3
He ucnonwsobame | 4
Haumerobanue yeneu | KoHm,
Bxod numanus +24 B | 5
Bxod numanus -24 B | 6
He ucnonw3obame 7
He ucnons3obame 8
Pasvem LAN
Haumerobarue yeneu | KowHm.
TX+ 7
-1 2
RX+ 3
He ucnans3obame 4
He ucnans3obame 5
RX-1 6
He ucnans3obame 7
He ucnans3obame 8
Pasvem XS
Haumerobarue yened  |Koum
Obwuu uHmepgeuca 1
B 2
A 3
Bxod numanus -24 B | 4
Bxod numanus +24 B | 5
Konmakm ¢ ON-peckou
Haumerobarue yeneu  |KoHm

emns

Puc. M12.14. looknoyeHue uHmepghelicHbIx
uenet 8 ucnhonHeHuu BA3NC-bAPC.K

Yactb VI:  TMpunoxeHua
Haumerobarue yeneu | Koum.
[lumarwe b Hopre 7
2
Brixad numarus -24 B 3
Brixod numanus +24 B 4
Haumerobarue yeneu | Kowm
~220B8 | 5
6
Jemns 7
He ucnans3obame 8
Pasvem XS
Haumerobarue yeneu | KoHm
He ucnans3obame 1
He ucnonw3obame 2
He ucnans3obame 3
Beixad numanus -24 B | 4
Brixod numarus +24 B 5

Puc. I12.15.  [MoOoknwoyeHue yeneli NUMAHUs
8 ucnosHeHuu bA3NC-BAPC.UIM
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