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Hacrosiee pykoBOACTBO MO 3KCIuTyaTanuu (najgee — PyKoBOJCTBO) mpeaHa3HAYEHO
JUTSL O3HAKOMJICHUSI C YCTPOWCTBOM, padOTOM M MpaBUIaMH 3KCIUTyaTallud IMPOTPAMMHUPYEMOTO
noruyeckoro kortposuiepa YART1.8 CAM/1.425000.001 (nanee — Kontposep).

PyKkoBOICTBO CONCPKUT TEXHHYECKHE JIaHHBIC, OIMCAaHHWE TMPHHIUINA JICHCTBUS,
CBeJICHMSI, HeOOXOIMMBIC ITPU MOHTAXe, ycke U 00cmykuBanuu KonTtpomiepa.

[IpennpusTHe-u3roTOBUTENh OCTABISIET 32 COOOH TpaBO HA BHECEHHWE CXEMHBIX M

KOHCTPYKTUBHBIX U3MeHeHul B KoHTposiep, He yXyAIalonuX ero napaMmeTposB.

wWww.serebrum.ru
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1 Onucanwne u pabora Konrpomiepa

1.1 Haznauenue Kontposmiepa

KOHTpOJ’IJ’Iep np€aHasHadycH i pealnu3ali aJIropuTMOB aBTOMATH3WPOBAHHOI'O
YIpaBJICHUA TEXHOJIOT'MYCCKUMU IMPOLUECCAMHU U obMeHa JaHHBIMU TCICEMETPUHN U TEIICMCXAaHUKU

C CUCTCMAaMH JUCIICTYCPpU3AlUU U yCTpOﬁCTBaMH BU3YyaJIM3allUU.
[TporpamMmHuoe u anmapatHoe obecrnieuenue Konrpoimnepa pazpadorano B Poccun.

KOHTpOJ’IJ’IGp MOJKET OBIThH IMPUMCHCH I CO3JaHUA aBTOMaTI/I3PIpOBaHHOI>'I CHCTEMBI

KOHTPOJISI U y4eTa SHEPropecypcoB.

Jloruka pabotsl anroputma KoHTposiepa ompenensiercs MoJb30BaTeleM B IIPOLEcce
nporpamMmmupoBanus. IIporpaMMupoBaHue OCYIIECTBISETCS C IOMOIIBIO [POrPaAaMMHOIO

obecneuenus YART Studio.
KoHTposuiep BITOJIHSAET CIAEAYIONHE (YHKIIHH:

— u3MepeHue M mnpeoOpa3oBaHue B LHUGPOBYIO (OPMY CUTHAIOB, MOCTYMAOUIMX OT
AHAJIOTOBBIX M JUCKPETHBIX JATYMKOB TEXHOJOTMUECKUX IapaMeTPOB: HANpsIKEHHE, CUjla TOKa,
COIIPOTHUBIICHUE, YACTOTA, IITUTEIHHOCTh UMITYIIbCA;

— (opMHpOBaHHE AUCKPETHBIX U AHAJIOTOBBIX BBIXOJHBIX CUTHAJIOB JJIsl BO3JEHCTBUS
Ha TEXHOJIOTMYECKUH TIPOLECC B COOTBETCTBUU C QITOPUTMOM YIPABICHHS, 3aJaHHBIM
nosb3oBareneM. CurHansl ynpaieHuss MoryT ¢opmupoBarbest [IWJ[-perynsropom win
JOTMYECKUMHM CXEMaMHM IporpamMmbl Hojb3oBarens. Boixoanele nenu KoHTposuiepa Moryt
(GopMHUpOBaTh CHUTHAJIBI PA3TMYHBIX THITOB: aHAJIOTOBBIN (TOK/HAINPSDKEHHUE), ABYXIO3UIIMOHHBIH
[IT1M, tpexno3unmonnsi M, nuckpeTHslii cUrHair;

— yOpaBieHHE  JIOKAJbHBIMH  CHCTEMaMHM  aBTOMAaTHKUM  TEXHOJOIMUYECKOTO
000pyI0BaHNUS;

— mnpeoOpa3oBaHue uHTep(hercoB oOMeHa;

— npeoOpa3oBaHUE NPOTOKOJIOB OOMeHa nepuepuifHbIX YCTPOMCTB CHCTEMBI
yhpaBieHUusT W jaucnerdepusanuu. [lomp3oBarenh MOXET HCHOJIB30BAaTh  CTaHAAPTHHIC
IPOTOKOJIBI, ToJep)KuBaeMble KOHTpOUIEpOM, MM peam30BaTh CBOW MPOTOKOJ, HCTIOJIB3Ys
(GyHKLIMU T0CTyNa K HOpTaM UHTepQeiicoB,;

— obecreuenne oomena nanHbiME co SCADA-crucTeMamMu ¢ TIOMOIIBIO BCTPOSHHBIX
cTaHgapTHBIX poTokonoB MODBUS u/unu nporpammusim obecrieuenueM OPC UA cepsep;

— oroOpaxxeHne WH(POpPMAIMHA Ha DKpPaHE MOHUTOPA YCTPOWCTBA, TMOAKIIOUYEHHOTO K

Kontposiepy no kanany uHTepQeicHO CBA3H.
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1.2 KoMIIeKTHOCTD

KommnektHocts KonTposepa nmpuBeieHa B Tabmuie 1.

Tabmua 1

O0o3HaueHue
HanmenoBanue u3aenus Kon-Bo,
KOHCTPYKTOPCKOTO [Ipumeuanue
(cocTaBHOM YacTH, IOKYMEHTA) IIT.
JIOKyMEHTA

[IporpamMmmupyembrii CAM/1.425000.001 1 m.
JIOTUYECKHI KOHTpPOJUIEP
CEREBRUM YARTL1.8
[Tactiopt CAM/1.425000.00111C 1 9K3.
PykoBoacTBo no skcmutyatanuun | CAM/1.425000.001P92 1 9K3. He nocrasisiercs.

HoctynHo B

OJICKTPOHHOM BHJIC Ha

cauTe IIPOU3BOAUTCIIA

1.3 VYcioBus skciutyaTanuu

1.3.1 KonTposuiep npeaHa3zHaueH AJIs SKCIUTyaTalluy B CIEAYIOIUX yCIOBHSX:

— 3aKpPbITbIC B3prBO6€3OHaCHBIe IIOMCIICHUA HIIN H_IKa(I)bI 3J'IeKTp0060py,Z[OBaHI/I${ 0e3

ArpC€CCHUBHBLIX MAPOB U I'a30B;

pabouas cpena

BO3/YX;

JMarna3oH pabouux Temmeparyp okpysxatouiei cpeasl ot munyc 30 g0 55 °C;

BerHI/Iﬁ nmpeaci OTHOCHUTEIHLHON BIAKHOCTH

aTMoc(hepHoe JaBleHne

BBICOTA HAA YPOBHEM MOPs

crerneHs 3amuThl kKopryca no 'OCT 14254-96

BUOpanus

80% mpu 35 °C u 6onee
HU3KUX TeMmIeparypax 0e3
KOH/ICHCAIINH BJIarH;

ot 84 no 106,7 lla;

He 6onee 2000 wm;

IP20;

amruiutyna He 6omnee 0,1 mm

¢ yacTtoToi He 0omee 25 I

nomyctumas crenedb 3arpssHenus 1 mo 'OCT P 51841-2001 (necymiecTBeHHbIE

3arpsA3HCHUA WU HAJIMYUC TOJIBKO CYXUX HCIIPOBOIAIIUX 3ar pHSHGHHfI).

wWww.serebrum.ru
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1.4 TexHuveckue XapaKTepUCTUKHU (CBOICTBA)
1.4.1 MaccorabapuTHbIe XapaKTEPUCTHKH

— TabapuTHBIE pa3Mephl, MM, He Ooree:

a) kopmyca Konrpomnepa 145 x 78 x 28;
0) ¢ ydeToM KJIIEMMHBIX coeuHeHH 145 x 98 x 28.
— Macca, KT, He 0oee 0,2;
— MOHTaX Ha DIN-peiiky no crannapty DIN EN 50 022.

R ERRR R

I
| L g

1.4.2 TpeOGoBaHUS K SIEKTPOIUTAHHUIO

Onexrponutanne KoHTpoiuiepa oCymecTBIsieTcs OT CETH IIOCTOSHHOTO — TOKa
HanpsbkeHueM ot 10 1o 28 B (HomuHansHOe — 24 B).

ITorpebnsiemast MoIHOCTH — He O6onee 4 Br.

1.4.3 Pecypchl 1 JOTIOTHUTETBHOE 000pYIOBaHHE

— LIEHTPaJIbHBIN Mpo1eccop ARM-CortexM4
— 9YacToTa paboTsI 176 MI'y;
— o0beM namatu SD kapThl He Oonee 32 I'6;

— BpPEMs BBIMTOJHEHHSI OJHOTO IIUKJIA MPOrpaMMbl  OT | Mc
(B 3aBHCHMOCTH OT pa3Mmepa KoJia);

— JIOMOJIHUTEIIbHOE 000pYI0BaHUE:
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a) 4achl pEaJlbHOTO BPEMEHU C MUTAaHUEM OT OaTapelku (TOYHOCTh XOAa TpH
25 °C — He Gosiee +2 CEeKyH[T B CYTKH);
0) cTOpOXeBOH Taiimep;
B) MicroSD coker.
1.4.4 TIporpammHOe oOecrieueHue
— BCTpPOEHHAs ONEpaIlMOHHAs CUCTEMA OC peanbHoro Bpemenu FreeRTOS;
— cpeaa nporpaMMUPOBAHUS YART Studio
— wuHTepdeiic A mporpaMMupoBanus U oTiaaku  Ethernet wimm USB.
1.4.5 TlonkiroueHre BHEITHUX COENUHUTEIIEH

2.
44 xneMMBbl 1OJT BUHT, MAaKCUMAJIbHOE CeYeHue mpoBoaa 1.5 MM~

paszweMm RJ-45 mist moakmrouenus natepdeiica Ethernet;
— paszeeMm miniUSB-B msa nmonkmouenus uarepdeiica USB;

— paszpeM microSD 11 MOAKITIOYSHUS KapThl TAMSTH.

1.4.6 JluckpeTHbIC BXOIbI

— KOJHMYECTBO BXOJIOB 8;

HPHMC‘{HHMC — prnna ,JHCKpCTHbIX BXOJ10B T'aJIbBAHUYCCKHU H'%()J'l“p()B'dH'd oT ,[lpyl"HX LlCl'lCl:i
K()HTp()HﬂCpii.

— THI CUTHAJIa JIOTHYECKasi €MUHUIA TIPU HAPSHKEHUHU BXOAA

oT 7 1o 28 B mOCTOSIHHOTO TOKa;
— MaKCHMaJIbHas 4acToTa 250 I'm;
— WHIUKAINSL CBETOIMOIHAS.

1.4.7 TuckpeTHbIE BBIXObI

— KOJIMYECTBO BBIXOJ0B 8;

— THII BBIXOJA TPaH3UCTOPHBIN;

— MAaKCUMAaJbHOE HAMPKEHUE 34 B nOCTOSHHOT'O TOKA;

— KOMMYTHPYEMBIA TOK 10 0,1 A TOCTOSIHHOTO TOKa;

— BpeMsl BKITFOUCHUSI/BBIKITIOUCHUS ot 1 10 5 mc;
— WHIAKAIAS CBETOIUOIHAS.
1.4.8 AHanorossle BXOIbI

— KOJIMYECTBO BXOIOB 8;

wWww.serebrum.ru
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— paspsanHocts ALIT 16 our;
— TUIBI U3MEPSEMBIX CUTHAJIOB:
a) 0-10 B mocTostHHOTO TOKa nmuama3sod curdaia or O mo 10 B
C MOTPENIHOCThIO M3MepeHust He 6oinee 0,1 %0;
0) 0-20 MA mOCTOSIHHOrO TOKa JaMama3oH curHama or 0 g0 20 MA
C TIOTPENTHOCThIO M3Mepenus He 6osee 0,1 %;
B) 0-100 MOM muana3zoH curHana or 0 mo 100 Mom
C MIOTPEITHOCTRIO 3MepeHus He 6onee 0,3 %.

1.4.9 AHanoroBsie BBIXOIbI

— KOJIMYECTBO BBLIXOJ0B 2
— pazpsiagHocts [IITUM 10 Owur;
— TMOTrPEIIHOCTh He Ooiee 2%;

JMara30H CUTHAJIOB:
a) ot 0 1o 10 B mocTostHHOTO TOKa (Ha BCTPOEHHOM PE3UCTOPE);

0) ot 0 10 20 MA TOCTOSIHHOTO TOKA.

1.4.10 UnTepdeticbt

— Ethernet 100/10T (aBTOOMpEmeneHne Tria Kades);
- RS232 ckopocTh niepeaaun a0 19 600 6o.1;

— 2xRS-485 ckopocTh nepenauun a0 19 600 6ox;

— CAN CKOpOCTh mepenauu a0 1 Mour/c;

- USB CKOpOCTh mepeaauu a0 12 Mowut/c.
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2 KoHcTpykius u 0coOeHHOCTH yCTpoiicTBa u padboTel KoHTposiepa

2.1 Koucrpykuus Kontpomnepa

KoncrpyktuBno KonTposep mpeacraBiseT miaTy, pa3MEIIeHHYIO B IJIACTMAacCOBOM
KOpPITyCE, COCTOAILIEM M3 OCHOBaHUS M KpbImKH. [lmaTa KpemuTcs K OCHOBAaHUIO KOpILyca
YETHIPbMSI BUHTOBBIMU CTOMKaMH. Kpblllika Kopmyca KpemuTcsi K OCHOBAaHHUIO IIPU IOMOILU
YCTBIPEX BUHTOB.

Buemnnii Bug KonTposuiepa npencraBiieH Ha pucyHke 1.

Buemnuii Bua 1aTel NpeACTaBieH Ha pucyHke 3. DyHKIHOHAJIbHAs CXeMa

KonTpomiepa npeacraBineHa Ha pucyHke 4.

Pucynok 1 — Buemnwuii Bun Konrpomepa

Ha BepxHelt 1 HmkHell 00koBBIX maHensx KoHTposuiepa pacnosioKeHbl KJIEMMBI JUIs
MOJKJIIOUYEHUS BHEITHUX COETMHEHUH.

B nmpaBoii wactu BepxHell OOKOBOW TmaHenu pacroyiokeH pasbeM RJI-45 mns
noakroueHus mo uaTepdeiicy Ethernet.

Ha wwwkHeit OOKOBOW MaHeIM MEXAy KIeMMaMH PachojiokKeH pazbem MIiNIUSB mms

noakarouenus x I1K.

WwWW.serebrum.ru
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Ha neBoii OOKOBOW MaHEeNu pacmoiOKeH CHENUATU3UPOBAHHBIA POMBIIIJICHHBIH
pa3beM Uil IOAKIIOYEHUs MoOAyJed pacmupenus. llenm wMoxpyned pacmupeHus u
MH(pOPMAaLMOHHAs LIMHA 0OMEHa JaHHBIMU IaJIbBAaHUUECKU M30JIMPOBAHBI OT LENel mporeccopa
YART, 4Tto ynydmaer cTaOWUIbHOCTh PabOThI B MPOMBIIUICHHBIX YCIOBUSX. MaKCHMaIbHBIN
nepuoj ompoca Bcex Mmopayie pacmupenus — 30 mc. Ilpumep noakmarodeHuss Moaylien

pacimupenus kK KonTposuiepy npuBeieH Ha pUCYHKE 2.

MonosHof Mogyne Yart 1.8

MNepesid MOOYTNE PACLUMDEHHA
Mnara apantepa rabkore wnakda

MpogcNMEHHE LWHHE PACLIMPEH KA

TuGkii wnahd Harting

Pucynok 2 — [loaxmrouenne monyinel pacumpenns k Konrposiepy

Ha xppimke xopnyca KoHTpoiuiepa pacmoiOXeHbI CBETOAMOMHBIE WHIMKATOPHI
¢ynkunonuposanusi Konrpomnnepa. OHU UMEIOT CIIEAYIONIYI0 MApKUPOBKY:

- «Power» — otoOpaxkaer Hamuuue odyekrponutanus Koutpomnepa. Ilpu
nojkiaroueHnr KoHTposuiepa K ceTH 3J1eKTPOIUTaHUs CBETOAMO CBETUTCS 3€JIEHBIM I[BETOM;

—  «DlI1»...«DI8» — MHAUIMPYIOT MOCTYIUIEHUE CUTHAJIA «JIOTHYeCKas eIUHHUIIa» Ha
nuckpetHslit Bxoa Kontposnepa. [lpu Hannuum Ha BXoje curHana ot 7 10 28 B mocTostHHOTo
TOKa CBETOJINO]] CBETUTCS 3€JICHBIM IIBETOM;

—  «DO1»...«DO8» — MHAMLUPYIOT CUTHAJ YIPaBICHHUS JAUCKPETHBIM BBIXOJIOM, B

COCTOSIHHH BKIIFOYEH — CBETHUTCS 3€JICHBIM IIBETOM.

10
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1 - rpynma KJiIeMM IS TTOAKJTFOUCHUS 4 — pa3zvem RJI-45 (Ethernet)
BHEIIHUX COCIUHUTEEH S — IIEHTpAJIbHBIN TTPOLIECCOP
2 — 8-MM CeKIMOHHBIM mepekatoyaTeNb 6 — OJIOK MUTaHUS

pexumMa ananorosbix Bxon0B (U, R wiu 1)
3 — crienuanu3upPOBAHHBIA Pa3beM IS 7 —pazpem MiniUSB
MOAKIIOYEHUST MOYJIEH pacliupeHust 8 — ciot s microSD kapThr

Pucynok 3 — BaemHuit BU m1aTh

WwWW.serebrum.ru
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CEREBRUM YART 1.8
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Pucynok 4 — ®ynkiuonansHas cxema Kontposiepa

— TaJIbBaHUYCCKUI pa3/ICIUTEIb;

G-DI — obmras Touka TUCKPETHBIX BXOJIOB;
G-DO - o6mas Touka JUCKPETHBIX BBIXOJIOB;
G-Al — o0mas Touka aHAJIOTOBBIX BXO/OB;
G-AO — 00111as TOYKa aHAJIOTOBBIX BHIXO/IOB;
GNDS — o6mue Touku uHTepdeiicos;
O003HaUYeHNS BXOJ0B U BEIXOJO0B:

Al — aHanoroBbIi BXOJ;

DI — nuckpeTHbIit BXOS;

AO — aHaJIOrOBBIN BBIXO;

DO — nuckpeTHBIii BBIXO/.

2.2 OcoOeHHOCTH ycTpoicTBa U paboTsl KoHTposiepa

KonTtpomnnep onpezneneH oHoN anmapaTHoil MoanpuKauei, coaepxaiiei:

—  neHrtpanbHblid npoueccop (CPU);

—  Onok muTaHWsA, (GOPMHUPYIOUIMA HANPSHKEHHUS TOCTOSHHOTO TOKA JUIS TTHTaHUS
Bcex y3noB KonTtpounepa;

— 8 yHHMBepCaJbHBIX AMCKPETHBIX BBIXOJIOB, NPEIHA3HAYCHHBIX I KOMMYTAIUH

CUTHAJIOB MOCTOSTHHOTO WM NMepeMEeHHOro Toka 10 100 MA;

12
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- 8 MUCKpETHBIX BXOJ0B. HampspkeHHe JIOTHYeCKOW eanHUIbl BXoaa oT 7/ 10 28 B
MOCTOSTHHOTO TOKa,

- 8 yHHBepcaJbHBIX AHAJIOTOBBIX BXOJOB, IPEIHA3HAYEHHBIX MJI H3MEpEHUs
Hanpspkenus (ot 0 mo 10 B), toka (ot 0 mo 20 mA), comporusieuus (0 mo 100 MOM).
[Tporpammupyemsiii K03 punmeHT ycunaenus no3poisier HactpouTb AL Ha HyXHBIN THana3zoH
CUTHaJIa ¢ HeoOxoaumon TouHOCThI0. Pazpsanocte ALl — 16 6ut. IlepexmrodyeHue Ttuma
U3MEpseMOro CUrHaia (HarpspkeHne/COpPOTURIICHHE) OCYIIECTBIISIETCSI TPOTPAMMHO;

- 2 ananoroBbix Beixojaa (o1 0 1o 10 B, ot 0 10 20 MA);

- Ethernet: Modbus TCP (slave), 0T, YART-LINK, nomnepxka 10 5 coeTuHEHN;

- USB (Modbus RTU, ucnonb3yercs pexum Mociae10BaTeIbHOro mopra);

— 2 RS-485 ¢ BO3MOXXHOCTBIO MPOTrPaMMHPOBAHUS IIPOTOKOJIA ITOJIH30BATEIIEM;

- RS-232 ¢ BO3MOXHOCTBIO TPOrPpaMMHUPOBAHUS ITPOTOKOJIA TI0JIb30BATEIICM;

— CAN;

—  microCD;

—  Yacel peaJbHOr0 BPEMCHH, JJICKTPONHMTAHWE KOTOPBIX B CIIydae OTKIIOUYCHUS
OCHOBHOTO MUTAHMS OCYIIECTBISETCS OT BCTPOSHHOTO 3JIEMEHTA PE3€PBHOTO AIEKTPONUTAHUS —
OaTapeuKH.

AmnmapartHas 9acte KOHTposuiepa cOOTBETCTBYET BBICOKMM TPEOOBAHHSIM HAJIC)KHOCTH,
TOYHOCTU U crabuiabHOCcTH. C TENbI0 YBEIMYEHHS Cpoka ciykObl B cxeme Konrtposepa
UCKITIIOYEHO MPUMEHEHHE JIIEKTPOIUTHUYECKHX KOHJEeHcaTopoB. J[ns ymoOCcTBa U yCKOpeHUs
mpolecca MOHTaka MPUMEHEHBI pa3beMHBIE KIIEMMBI.

Breicokass TOYHOCTP W3MEpPEHUS AHAJIOTOBBIX CHUTHAJIOB JOCTHUTAETCS 3a CYET
KaueCTBEHHOIO0 HE HMHTErpupoBaHHOrOo B mporeccop AIIll, BBICOKOTOYHBIX CXeM
npeoOpa3oBaHus aHAIOTOBO CUTHANA U CHEIMAIM3UPOBAHHBIX SJIEKTPOHHBIX KOMIIOHEHTOB.

[Mepexmoyenne  Tuma  curHana  (HampsHKEHUE/COTPOTHBICHUE) — BBIMOIHACTCS
JIEKTPOHHBIM KITFOYOM U3 TTPOTPAMMBI aJITOPUTMA MOJIE30BATEIIS.

JIMCKpEeTHBIC BBIXOJABI BBHITIONHEHBI HAa 0a3e TOJYMPOBOJHUKOBBIX AJICKTPOHHBIX
KITFOYEH, MO3BOJSIONINX OCYIIECTBISATh KOMMYTAIIMIO CUTHAIOB MEPEMEHHOTO U MOCTOSIHHOTO
ToKa. [Ipy 3TOM HE UMEIOT OTpaHUYCHHUS PECypca MO KOJIUYECTBY MEPEKIIOUSHUH.

Muxkpomnporpammuoe obecrieuenne KoHTpoiiepa COCTOUT U3 OMeparmoOHHOW CHCTEMBbI
FreeRTOS, unaterpupoBanHbIX IpaiiBepoB nepudepuiitnoro odopynoBanus Kontpomiepa (AL,
LIAII, ETHERNET), npaiieepop mpotokonioB MODBUS RTU, MODBUS TCP, loT,

HCIIOJIHIEMOM mporpamMmaI BHpTyaHBHOﬁ MaiiuHbl Pawn — AJITOpUTMaA BBIIIOJIHCHUS CUCTCMHBIX

wWww.serebrum.ru
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3a/a4, OO0CCIEeUUBaIONUMX MpUeM/Tiepeady MaHHBIX, 3alyCK M HCIOJHEHHE MPOorpaMm
BUPTYaJIbHOW MaIlIMHBI U CAMOJUATHOCTHUKY.
OOMeH JaHHBIMM MEXay BUpPTyalibHOW MamuHOH W OC ocymiecTBisieTcs 4epes

uHTepderc o0men maMsaTH.

AJNTOpUTM I0JIB30BATENS MOXKET UCIIONHSTHCS B IBYX PEKHUMAaX !

— 110 BPEeMEHH — 3aJ1aeTcs N0JIb30BaTeseM (Hampumep, 3amyck Kaxabie S0 Mc);

- CBOOOJHOE BBIMIOJIHEHUE alNroput™Ma (3amyck cpa3dy T[ocjie 3aBepIICHUs,
HETIPEPHIBHOE BHIMIOJIHEHHUE).

OnepannonHas cUCTEMa MOCTPOEHA IO IPHUHLUIY MHOro3ajayHbix cuctem. Kaxnas
3aJa4a MMEET CBOE BpEMS BBINOJIHEHMS, NPUOPUTET M ONPEIENIECHHBIM OCTYI K pecypcam
Kontpomnepa. [lns mnpenorBpaiieHuss OJIOKMPOBKH IPOLIECCOpAa pPEATU30BaH MEXaHU3M
3alllUTHBIX TallMEpOB, KOTOpBIE MPEAOTBPAIIAIOT <«3aBUcaHHe». (CucremMa aBTONMArHOCTUKU
CIEOUT 3a IMpaBWIbHBIM (YHKIMOHMPOBAHMEM aNapaTHBIX M MPOTPaMMHBIX Y3JI0B U
HPEJOCTaBIIAET HEOOXOJUMYIO HH(DOPMAIUIO OJIb30BATEIIO.

O6men panHbIMU C ycTpoiicTBamu uepe3 moieBble ImmHbBI CAN, RS-232, RS-485
HactpauBaercs B cpere YART Studio npu momory MacTepoB HACTPOMKH MIIM HETTOCPEICTBEHHO
U3 TMPOTpaMMBbI TOJIb30BaTelsA. brubnaroreka GyHKIMOHAIBHBIX OJIOKOB IOCTOSIHHO TIOTIOJTHSETCS
HOBBIMHU ITPOTOKOJIAMH.

[TporpammupoBanue Kontposiepa Bbinonssercs B nporpamme YART Studio. Ha
JTaHHBIA MOMeHT noajiepkuBaercs s3blk @BJ] u ckpunroBeiii CU-nonoo6ssiit 361k CYART ans
IPOrpaMMUPOBAHUS  TOJIb30BATENbCKUX  (DYHKIMOHANBHBIX OJIOKOB. BpiBoa  3HaueHUit
IapaMeTpoB  BXOJOB-BBIXOJOB  (DYHKIIMOHAJIBHBIX  OJOKOB  CHOCOOCTBYET  OTJIajKe
10JIb30BATEIBCKUX MTPOTPAMM.

JUia XpaHeHHs TMapamMeTpoB AJITOPUTMOB IOJIB30BATENIb MOXET BBIOPATh HECKOJIBKO
TUIIOB MMAMSITH:

—  DHeprosaBucHMMass HamAThb IS XpaHEHMs]  [POMEXKYTOUHBIX  3HAYEHUI
MIEPEMEHHBIX;

- OatapeliHasl mamsTh,

—  DHeproHe3aBUcCUMas IaMsATh, NOCTpoeHHas 1o TexHonoruu FRAM, 6e3
OTpaHHYEHUS 110 KOJIMYECTBY LUKIIOB 3aMUCH.

Pasmemenne nepemeHHblx B mamiaTH  KoHTpomsiepa  MOMXKET  NPOHUCXOJIUTH

ABTOMAaTUYCCKHU HMJIM HAa3HA4YaTbHCs ITOJIb30BATCIICM. HapaMeTpLI COXPAHAKOTCA B CUCTEMC B BUIC
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MHOTOYPOBHEBOTO CIIMCKA, MO3BOJISIIOIIETO ITOJIb30BATEN0 YI00OHO CTPYKTYpHPOBATH JAaHHBIE.
Turmbl mapaMeTpoB MOTYT OBITH OIPEIEIICHBI KaK:

—  Bit (Out B OMTOBOI TAMATH);

- Byte (onuH OaiiT, 11€7109MCICHHBIN, 0€33HAKOBBIN);

—  Short (2 Gaiirta, eI04YHCICHHBIH 3HAKOBBIN);

- Int (4 Gaiita, 11€IOYNCIIEHHBIN, 3HAKOBBIH);

—  Float (4 Gaiita, BeneCTBEHHEIH ),

— Data (2 6aiita, nara B BCD dopmare);

—  Time (2 Gaiira, nata B BCD ¢opmare);

- Char (1 Gaiit, cumBOI).

JlaHHBIE OTHOTO THIIa MOTYT OBITH OOBEINHEHBI B MACCHBBI. MacCHBBI OZJHOTO pa3Mepa
MOTYT TM€pelaBaTbcd MEXAY OJIOKaMHd MPOrpaMMbl MOJb30BaTeNlss B BHJE OJHON JIMHUU
COCTMHECHUS («(CBEPTKH»).

Uit CTPYKTYpHpOBaHHs KOJa NPOTPAMMBI M TIOBBIIICHUS €€ YUTAEMOCTH JIUCTHI
IPOTPAMMHOTO KO/a TI0JIh30BaTENIel 0TOOPaXKaeTCsi B BUJE MEPAPXUUECKON CTPYKTYpPHI: TAIKH,
coJieprKallye mporpaMMbl U JIpyrue nanku. Pabodee mone mporpaMmbl HMEET HEOTPaHUYSHHBIN
pa3Mep, HO JAJisi MPOCTOTHI BOCIPHUATHS PEKOMEHJyeTcs pa3OuBaTh Imporpammy Ha HeOOJbIlne
cerMeHThl. OOMEH MJAaHHBIMH MEXAY JIHCTAaMH TPOTPAMMBI  BBIIOMHSETCS C TOMOIIBIO
NIEPEMEHHBIX, HA3HAYaEMbIX MOJIH30BATEIICM.

bubnuoreka cpesibl MporpaMMHpPOBaHUS COCTOUT U3 2 YacTeil:

- oubmuorexka YART, comepskamasi ocHOBHBIE 0JIokH cucTeMbl. Koa 6510koB 3TOM
O6MOIMOTEKH 3aKPHIT I peAakTupoBanus. [lonb30BaTens MOXKeT J00aBIATh CBOM OMOINOTEKU B
3TOT paszen yepe3 MeHio «Paznensemas 6ubnmoreka». Koa HEKOTOphIX OJIOKOB COAEPIKUTCS B
CTpaBKe JJIsl IpUMepa;

—  Oubnmoreka mosib30BaTeNnbCKuX (GyHKIMA. C ee MOMOILIbIO MONb30BATENb MOXKET
COo37aBaTh CBOM (DYHKIMOHAJbHBIC OJIOKH M COXPaHATh WX B JPEBOBHIHONH MHOTOYPOBHEBOM
CTpyKType. bBIOKM ¥ mamku MOXHO WMIIOPTHPOBATH M OKCIOPTHPOBATH, YTO TIO3BOJISET
MOJIB30BATENIO JIETIUTHCS CBOMMU (PMPMEHHBIMU OMOIMOTEKaMH ¢ APYTUMHU Nonb3oBaTesiMu. bornee
noAipoOHOe omHcaHue Bo3MoXxHocTel mporpammupoBanusi YART Studio mnpencraeineno B
nokymenTauuun «Cpena mnporpammupoBanus YART Studio», noctynmHoit anst cBoOOAHOrO
CKa4YMBaHUs. 3arpy3Ka v OT/IajKa alrOpUTMa MOXKET MPOU3BOAUThCs uepe3 nmopt USB mn Ethernet.

st oomena nanaeiMu co SCADA cuctemamu yepe3 3akpoiThie IP-cetn B KonTposiep

unterpupoBan npotokon MODBUS TCP mgns Ethernet 1 MODBUS RTU ans coenuHeHus

wWww.serebrum.ru
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gyepe3 mocienoBaTenbHbie mopThl. OOMeH maHHbIMH depe3 GSM coeanHEHHE BBITOIHSICTCS
gyepes 0T mpoTokon ¢ cepBepoM st ganbHeie narerpauu npu nomoru OPC UA.

Hns nepenayu JTAHHBIX B ceTH GSM HEOOX0MO HUCIOJIL30BATh
tenekommyHukannonusii MmojieM CEREBRUM NEURO.

Hanuune B Mogeme TOpPTOB BBOJA-BBIBOJA, HECKOJIBKHMX IOCIIEI0BATEIbHBIX
unrepdeiicoB USB, RS-232, RS-485, GPS-npuemMuuka 1 BO3MOXXHOCTH MPOrPaMMHPOBATh HA
00BEKTHO-OPUEHTUPOBAHHOM SI3BIKE BBICOKOT'O YPOBHS ITO3BOJIIET TaK)K€ MCIIOJIb30BAaTh MOJIEM
KaK CaMOCTOSITEJIPHOE€ YCTPOMCTBO JUIA OpraHHW3alldd IPOTOKOJBHBIX IIUIIO30B  W/HIIK
ITOPUTMOB yrpaBieHus. boiee moapoOdHOe onucaHre BO3MOKHOCTEH MoJieMa MPEACTaBICHO B
JIOKYMEHTAIUU K MOJIEMY .

HpI/IMepH MMOCTPOCHUS CUCTECM NUCIICTUCPU3ALNU MTPCACTABIICHBI HAa PUCYHKE 5.

16
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PI/ICYHOK 50 - HpHMep MMOCTPOCHUA CUCTCM NUCHCTUCPHU3ALIUN: JIOKAJIbHAS CETh
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3  Hcnonb3oBaHue 10 HA3HAYCHHUIO

3.1 Mepsl 6e30macHOCTH

3.1.1 Ilo cmocoOy 3ammMTBhl OT TOpPAXEHHUS DdJIECKTPUYECKUM TokoM KoHTposuiep
cootBercTByeT Kiaccy Il mo 'OCT 12.2.007.0-75 (B memsix OTCYTCTBYET OMACHOE IS JKU3HU
00CITy’KMBAIOIIETO MEPCOHATIA HAIPSKEHHE).

3.1.2 Ilpu sKcIUTyaTallil W TEXHHUYECKOM OOCITYKMBAaHHHM HEOOXOIUMO COOIIOAATh
TpeOoBanusi aeiictByroumx «lIpaBun TeXHUYECKOW OKCITyaTalid  3JIEKTPOYCTaHOBOK
notpedureneit» (I1T9), «IIpaBus TexHUKN 6€30MACHOCTH MPH IKCIUTyaTallUU IEKTPOYCTaHOBOK
norpedureneit» (IITh), «IIpaBun ycrpoiictBa ycranoBok» (I1VD).

3.1.3 OOcnyXUBarOMMA TMEPCOHAT MPH OKCIUTyaTallid JOJDKEH HWMETh HE HIKE
2 xBanudukanmonnoit rpynmsi mo I[1Th.

3.1.4 OtkpeiTbie KOHTAakThl KoOHTpossiepa mpu OSKCIUTyaTallid HaXOAATCA IOJ
HanpsbkeHueM. YcraHoBKy KoHTposuiepa cieayer Hmpou3BOIUTH B IKadax, ITOCTYNl BHYTPh
KOTOPBIX pa3pemieH TOJBKO KBATU(UIIMPOBAHHBIM cIieluamucTaM. JIroOble MOAKIIOUEHHS K
KonTpomnepy u paboThl MO €ro TEXHHYECKOMY OOCIY:KHBAHHUIO MPOU3BOAATCS TOJBKO IPU
OTKJIFOUEHHOM nuTanuu KoHTpossiepa u NOoaKII0YeHHBIX K HEMY YCTPONCTB.

3.1.5 He momyckaeTcsi momajaHue BJIard Ha KOHTAKTHl BBIXOAHBIX COCAMHUTENECH WU
BHYTpeHHUE 37eMeHThl KoHnTposutepa. 3ampemniaercs ucnoib3oBanue KonTposiepa npu HaTuIum
B aTMoc(epe KUCIOT, IIeI0Yei, Macell U UHBIX arpeCCUBHBIX BEIECTB.

3.1.6 IloagxmtoueHne W TexHHYeckoe oOcmyxkuBaHue KoHTpoiuiepa  JOJKHBI
NPOM3BOJIUTHCS TOJIBKO KBaJTH(PHUIMPOBAHHBIMH CIIEIUAIMCTAMHA, W3YYUBIINMH HACTOSIIEE
PYKOBOJICTBO TIO KCIUTYaTallu U MPOIICAIIUME 00ydeHHeE.

3.2 IloaroroBka K MCIIOJIb30BAHUIO

3.21 Ilepen mnonaueil »saexTponuTaHuss Ha KoHTpomiep cieayeT INpOBEPHUTH
NPaBUIBHOCTD MOAKIIIOUEHUS HANIPSDKEHHS M €r0 YpOBEHb: MpH HampsbkeHuH Huxke 10 B paborta
Kontponnepa ne rapantupyercs (Kontposnep mnpekpamiaer (yHKIMOHMpPOBAaThb, OJHAKO U3
CTpPOsI HE BBIXOJUT); MPH MPEBBIIICHUN HANPSHKCHUS AJIEKTPONUTAaHUST YpOoBHS 28 B BO3MOXKEH
BeIxoJ1 KoHTpomnepa u3 ctpos. B KonTponepe npeaycMoTpeHa 3amuTa OT MEpEenoIoCOBKU B
CHCTEME 3JICKTPOIUTAHHUS.

3.2.2 KoHTpoJutep OCTaBIISAETCS ¢ 3arPyKCHHOH ONEepaliiOHHONW CHCTEMOM, TOTOBBIN K
pabore.

Jns koppekTHOH paboTsl KoHTposuiepa HeoOXOAMMO BO BpeMsl HajaJKHd alropurMa
HACTPOUTh PEKUMBI pabOThI aHAJIOTOBBIX BXOJOB U BBIXOJOB, 3arpy3uTh MOJb30BATEIbCKYIO

nmporpamMmy Jid yopaBJICHUS TEXHOJOTHYCCKUM IMPOICCCOM H/UIH JAUCTICTYCpU3aAlUHA.
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Ha pucynke 6 npusenen npumep noakiaodenuss Konrposiepa k I1IK uepes mopt Ethernet

1utst iporpamMupoBanws. [Ipu mocraBke ¢ 3aBoja npeaycranosieH |P: 192.168.1.254

MoOHIbHEBIH KOMOBHTED KommeroTep omepaTopa

IMopt Ethernet

m

KoaTpoanep

P e

EEEEEE R L ==z===

Pucynok 6 — Ipumep noaximouenus Koutposutepa k 1K uepes mopt Ethernet

JUIS IPOTpaMMUPOBAHUS

3.3 KoH(urypupoBaHue aHaIOrOBBIX BXOJIOB U BBIXOJIOB

3.3.1 KoHurypupoBaHue aHaIOroBbIX BXOJIOB

Kaxxp1ii aHAJIOrOBBIM BXOJ MOJJEPKUBAET TPU PEKHMA H3MEPEHHS: HANPSIKEHHE,
COINPOTHUBIIEHUE, TOK.

BeiOop pexxuMa JUIsi KaXJOro BXOJa 3aJaeTcsi Ha COCTaBHOM 8-CEKIIMOHHOM
nepekiroyarese (Mo3uius 2, pUCYHOK 3), HAaXOIAIIEMCS pAIOM C KIEMMHOH KOJOJKOU
AQHAJIOTOBBIX BX0JI0B M 0003HaueHHOM Ha 1uiate SW600:

[Tonoxxerne ON — Bxo1 HacTpoeH Ha m3Mepenne Toka oT O mo 20 MA u Ha pabory B
JUCKPETHOM PEXKHUME.

[Tonoxenne OFF — BXox HacTpoeH Ha H3MEpEHHE HANpSIKEHUS M CONPOTUBIICHUS.
BeiOop THma curHana u3MepeHus (HampsDKEHHE MM COMPOTHBIICHHE) BBIMOJHSIETCS B OKHE
koHpuryparopa YART Studio. Bug okna koH(puryparopa BXOJOB/BBIXOJOB MPHUBEICH Ha

pHuCyHKe 7.

wWww.serebrum.ru
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B PCKUME U3MCPCHHA COIIPOTUBIICHUSA aHaJIOrOBBIN BXOJ MOXET HMCIIOJIB30BAThHCA KakK

JUcKpeTHbIN B pexume “CYXOU” kirou.

Maiin
i iCOCTaB obopyaosaHus g x| | [ Coiicrea npoexra x | [B
: (=) [+ WcnonHenue nporpammel:  Bi
I HawnmeHoBaHue
| 4 % WA .
] 4 JEA Yart 1.8
|

4 Ep|Bxon

4 |4"| AHanorosbii
4 [#*|ALOT: TEnom311 1x R
|| ALO2: TEwkacp311 1x R
7| ALO3: TEnom29 A1 Yart 1.8: ALO1 @l
|| Al.O4: TEwkad4 <
Ii“iALUSITEI"IOM16 HavmeHoBaHume: TEnom311

7| ALO6: TEwkad | Tun curHana: R Conpotuvenerne E

@AIO? A|N_? YcuneHwue: R cDﬂpOTHBﬂEHHe TEwkad3 1"
|57 ALOB: AIN_8 I Tox
b [1]AnckpeTHbiii U Hanpaxenue
b [ Boixoa "R AUM Conpotuenenie B }

A

v AUM Tok/Hanaxenne ——

{ TEumag2se }-

D Auckpetheiii

Pucynox 7 — Bug okna koHpurypanuu «KoHpHUrypaTop BX0J0B/BBIXO10BY

Kaxnprii  aHajioOrOBBIH BXOJ TOJNICpKUBaeT JjaBa pexuma w3Mmepenuii: 0-10B  wm
0-20 mMA.

3.3.2 KoH(urypupoBaHue aHaIOTOBBIX BBIXO/I0B

[TonoxxeHne nepeMblYKd IpU KOH(PUTypUPOBAHUU aHAJIOTOBBIX BBIXOJIOB IPUBEJIECHO B

Tabnuie 2.

Tabnuua 2 — [TonoxeHne nepeMbIYKH MPH KOH(UTYPUPOBAHUH aHAJIIOTOBBIX BBIXO/I0B

ITonoxenne nepemMpIuKu
Pexxnm n3mepenus
JA00 g AO1 JA01 o AO2
0-10B YCTaHOBJIEHO YCTaHOBJICHO
0-20 MA CHSITO CHSITO

3.4 TIloxgkmroueHue BHENTHUX COETUHEHUIT
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JUis BHEHNIHMX COEIMHEHUH K BUHTOBBIM 3aXMMaM KJIEMMHHUKOB PEKOMEHAYETCS
MHOT'OKUJIbHBIM MEIHBIA IPOBOJ, OINAsHHBINA, CKPYYCHHBIH HA KOHIIC WIM OKOHIIOBAHHBIN
rup30i cevernem ot 0,35 g0 1 Mm? (B cWIOBBIX IEMmsX He MeHee | MMZ). Jns nydiero
KOHTaKTa PEKOMEHIyeTCs] IPHUMEHATH HAaKOHEYHHUKHM JUISI MHOTOXWIBHOTO — Kabens
COOTBETCTBYIOILIETO AUAMETPA.

Ilenu BXOAHBIX AHAJOIOBBIX W JAMCKPETHBIX CHUTHAJIOB PEKOMEHIYETCS BBINOIHSITH
CKpPYYEHHBIMHU IIPOBOJAMH, a IMPU HAJIMYHUU 3HAYUTEIBHBIX JEKTPOMArHUTHBIX IOJIEH CIEAYET
UCIIOJIb30BaTh 3KPAaHUPOBAHHBIN Kabelb (3a3eMJICHHE SKPaHa BIIIOJHUTH BOJIM3H AATUHUKA).

JUig 3amMThl OT MOMEX IPOBOJAA, MOAKIOYAEMbIE K CUJIOBBIM LIENISAM, PEKOMEHAYETCS
IIPOKJIJBIBATH OTJIEIBHO OT OCTAJIbHBIX IPOBOJIOB.

[lonkmroueHue K MOCeNOBATENbHBIM MOPTaM PEKOMEHJIYETCSl BBIIOJHITH KabeleM
TUIIA «BHUTas mapa» (Hampumep, UTP).

EMkocth kabens s moajepkaHusi ckopoctu nepepaun unpopmanuu 57600 box ne
nomwkHa mpeBbimath 500 nd. (MakcHMManbHO BO3MOXKHAsl CKOpPOCTh Iepenadd HWHGOpMAaIiH
0o0paTHO MpPONOPIHOHAIBHA EMKOCTH Kabelass M MOXeT ObIThb paccuuTaHa Mo Qopmyie:
f[bon]=28,8*106/C[nd]).

Knemmsb! uarepdeiica RS-485 B Haubonee yaneHHbIX ApYT OT JIpyra yCTPOMCTB B CETH
3alIyHTUPOBATh pe3ucropamu comnpotusieHueM 120 Owm. JlaHHBIE CONpPOTHUBIIECHUS YK€
CMOHTHpOBaHbI Ha TuaTe KoHTpoiuiepa W aKkTHBHPYIOTCS yCTAaHOBKOH kamriepoB 1mo3. JS00-
502.

s nonkiroueHus Kk pazbeMy Konrposnepa RJ-45 cetu Ethernet ucnonb3syiite kabenb
TUMNa «BUTas napay». IlopT nMeeT craHAapTHYIO pacnaiiky ¥ NMOAJNEPKHUBAET aBTOOIPEIECIECHUE
THUIIA TIOJKII0YaeMOro Kales.

3.5 TloaxmoueHne JATYMKOB U UCIIONHUTEIBHBIX MEXaHU3MOB

[Ipumep NOAKIIOYEHMS JOATYUKOB M MCIIOJHUTENBHBIX MEXaHW3MOB IIPUBEACH Ha

PUCYHKE 8. HpI/I MNOAKIIFOYCHHUU PYKOBOACTBOBATHCA Tpe6OBaHI/IHMI/I, YKa3aHHbIMU B Ta6J'II/II_Ie 3.

wWww.serebrum.ru
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Tab6muna 3 — I[Mogkiro4eHre JaTYNKOB U UCIIOJHUTEILHBIX MEXAHU3MOB

B COOTBCTCTBHHU

C PUCYHKOM 8

Tlo3unus

Tun IIOAKJIIOYAacMOI'o JaTduuKa

AHaJIOroBble BXO/IbI

ITos. 1 JIMCKpeTHBIN JaTYMK
ITo3. 2 JlaT4MK ¢ BBIXOJHBIM CHUTHAJIOM MOCTOSTHHOTO ToKa 0 (4)-20 MA
ITo3. 3 JlaTuuk ¢ BBIXOJHBIM CUTHAJIOM MOCTOSIHHOTO Hanpskenus 0-10 B
ITos. 4 PeocTaTHEIN JaTUNK
ITo3. 5 TepMoMeTp COPOTUBIICHHU S, TOAKIIOYAEMBIN M0 2X-TTPOBOJHOMN CXEMeE
[To3. 6 TepmMoMeTp CONPOTUBIICHHUS, TOAKIIOYAEMBIN 10 3X-MPOBOJHON CXEME
ITo3. 7 PeocraTHbIN 3agaTunK
AHaJ0roBbI€ BBIXO/IbI
[To3. 8 Ob6opynoanue ¢ ynpasienuem 0-10 B
I1o3.9 O6opynoanue ¢ ynpasienueMm 0 (4)-20 MA
ITos. 10 JIMCKpEeTHBIN JaTYUK
JluckpeTHbIE BBIXOIbI
IToz. 11 HepeBepcuBHbBIM UCTTOTHUTEIBLHBIA MEXAHU3M
ITo3. 12 Karymika pene (myckarens)

Buumanue! Ilpu ucnonb3oBaHUM KaTYIIKU C YIIPABICHUEM MOCTOSHHBIM

TOKOM 00s13aTeIbHO UCTIOIb30BaHNE 00paTHOro auoaa!
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PI/ICYHOK 8 — Cxema IIOAKIIIOYCHHUA JATYHNKOB U UCIIOJTHUTCIBbHBIX MEXaHU3MOB

3.6 Monrtax Konrponnepa Ha MecTe 3KCIUTyaTallu

[Ipu BeIMONHEHMH pabOT MO MOHTaXy W JeMOHTaxy KoHTposepa HEOOX0auMO
YYUTHIBATh MEPHI 0€30MaCHOCTH, MIPEACTABICHHBIC B pa3nene 3.1.

Kontpomnep 3akperuisercst Ha DIN-pelike 3amenkamMu BHU3.

MoHnTax u 1eMoHTax KoHTpoJsuiepa BBINOIHATE B COOTBETCTBUU C PUCYHKOM 9.

[ToaroroButk Ha DIN-peiike mecta ans ycranoBku KonTposiepa.

KonTpomnep ycranoButh Ha DIN-peliky B COOTBETCTBUH C pUCYHKOM 8a) o cTpelike 1.

Kontpomnep ¢ ycunuem npuxumaercs k DIN-pelike B HampaBieHHM, MOKa3aHHOM
CTpeJIKOH 2, 10 (UKCaly 3alEeNIKH.

Jns nemonTaxxa KoHTpomiepa B MpOYIIMHY, PAaCIONOXEHHYIO C HIKHEW 4YacTH
Kontpomnnepa, BcTaBisieTcsi B OTBEPCTHE OTBEPTKH (PUCYHOK 80)), 3aIliesika OTKHUMAaeTCs 0

crpenke 1, mocie yero Konrpomiep orBoautcst or DIN-petiku mo crpenke 2.

wWww.serebrum.ru
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Pucynox 9 — [locnenoBarenbHOCTh ACHCTBUN MTPH BHIMOJIHEHUN

MOHTa>»xa 1 ACMOHTaXXa KOHTpOJIJIepa

3.7 Tlouck u ycTpaHeHUE HEUCTIPABHOCTEH

3.7.1 Cocrosinne KoHTpoisepa oToOpa)kaloT CBETOAMOJHbIC MHIUKATOPHI HA KPBIIIKE
€ro Kopiryca, mo3Tomy:

— OTCYTCTBHE CBEUECHHs HMHIUKaTopa «POWEr» mocie moaayu 3JIeKTPONUTAHHUS Ha
KonTponnep o3HauaeT, 4To MOAAHHOE HANPSHKEHUE CIMIIKOM HU3Koe win KoHTpoiep
HEUCIPABEH, U TI0JIh30BATEIb JOJDKCH MTPOU3BECTH MIPOBEPKY ICTICH MTUTAHUS;

— OTCYTCTBHE CBEYECHHS] HWHIMKATOPOB IMOPTOB BXOJa/BBIXOJIA  OMpPEIENSIeT
HEOOXOIUMOCTh TIPOBEPKHU IIOJIH30BATEIIEM IOJKIIOUYCHUH COOTBETCTBYIOIIUX BXOJHBIX WU
BBIXOJIHBIX YCTPOMCTB.

3.8 TIlomMexu 1 METOABI UX MOAABICHUS

3.8.1 Ha pa6oty KonTpoinepa MoryT oka3biBaTh BIHSHIE BHEITHUE TTIOMEXH:

- MOMEXH, BO3HUKAIOIIME TMOJA  JACWCTBUEM  OJCKTPOMArHUTHBIX  TOJEH
(97EKTpOMarHUTHHIE TIOMEXH), HaBOJAUMBIE Ha caM KOHTposiep ¥ Ha JUHHUM CBSI3U C BHEIIHUM
000pyI0BaHNEM;

- IIOMCXH, BOZHUKAIOIINEC B MMUTAIOIIEH CETH.

3.82 I[J'ISI YMCHBIICHUS BJIUAHHUA 3JICKTPOMArHUTHBIX TTOMECX HGO6XO,Z[I/IMO BBITIOJIHATD
MPUBCACHHBIC HUKC PCKOMCHIAIIUN

- o0ecneyuThb HAaACKHOC SKPAHUPOBAHUC CUTHAJIBHBIX JIMHUIA. 9KpaHBI CIICaycCT
QJICKTPUYCCKU HU30JHUPOBATH OT BHCUIHCTO 060py,I[OBaHI/I}I Ha TPOTAKCHUU BCeM TpacCbl U

MOoACOCANHATE K 3a3€MJICHHOMY KOHTAKTY,
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—  KonTtpomnep pexoMeHIyeTcs ycTaHAaBIMBAaTh HAa MECTE SKCIUTyaTallMM TaKUM
0o0pa3oM, 4TOOBI B HEMOCPEACTBEHHOM ONM30CTM OT HEro He OBIJI0 HUKAKOTO CHIIOBOTO
000pyI0BaHUA.

3.8.3 /Inst yMeHbIIEHUS TOMEX, BO3HHUKAIOIIUX B CETH ODJIEKTPONMHMTAHUS, CIEAyeT
BBITIOJIHATH CIIETYIONINE PEKOMEH IAIHH:

—  TpU MOHTaXE CHCTEMBI, B COCTaBe KOTOpOW HsKcruryatupyercs Koutposuiep,
CIIelyeT Y4YHUTHIBaTh TNpaBHJa OpraHu3amiu S(GQGEKTHBHOTO 3a3eMJICHHS M MPOKIAIKH
3a3eMJICHHBIX YKPaHOB,

—  Bce 3a3eMJISIOINME JIMHUU U SKPaHbI MPOKJIAJIBIBATE 10 CXEME «3BE37a», IPHU ITOM
HE00X0IMMO 00ECTIeYUTh XOPOIINNA KOHTAKT C 3a3eMJISIEMBIM 3JIEMEHTOM;

—  3a3eMJIIIOLIHME LIENH JOJDKHBI OBITH BBIIOJHEHBI KaK MOXKHO 0Oo0Jiee TOJCTBIMH

IIPOBOJAMH.

wWww.serebrum.ru
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4 TexHuueckoe 00CTyKUBaHUE

4.1 Tlpu BbIIONHEHWH PAOOT MO TEXHUYECKOMY o0OcmykuBaHuto KoHTposiepa
ciemyeT coOo1aTh Mephbl 0€30MMaCHOCTH, U3JIOKEHHBIE B pasaene 3.1.

42 B nemax  oOecriedeHWs — NPAaBWIBHOM  JKCIUTyatanuu  KOHTpOJICpOB
00CITYKUBAIOIINI TIEPCOHAN JOJKEH MPOUTH MPOU3BOJACTBEHHOE 00y4YeHHe Ha pabodeM MecTe.
B mpomecce oOydeHus mepcoHan MOJDKEH OBITh O3HAKOMIIEH B 00beMe, HEOOXOAMMOM ISt
JAHHOW JIOJDKHOCTH, C HA3HAYCHHEM, TEXHUYECKHMMH JIaHHBIMH, pPa0OTOM W YCTPOHCTBOM

KonTpomnnepa u apyrumu TpeGoBaHUSIMH JAHHOTO PYKOBOJCTBA.
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5 TpancnopTupoBaHue U XpaHEHUE

5.1 KoHTpomiepsl TpaHCIIOPTUPYIOTCSA B 3aBOACKON YIIAKOBKE B TPAHCIIOPTHOW Tape
J00BIM BHJIOM TPAHCIIOPTA € 3aIIUTOM OT N0 U cHera. KperuieHue Tapsl B TPaHCIIOPTHBIX
CPEICTBaX JIOJDKHO MPOU3BOAUTHCSA COTJIACHO IMpaBWJIaM, JCHCTBYIOIIUM HA COOTBETCTBYIOIIHUX
BUJIaX TPAHCIOPTA.

5.2 VYcnoBus TpaHCIOPTUPOBAHUS JOJDKHBI COOTBETCTBOBATH YCIOBHSIM 5 TIO
I'OCT 15150-69 mnpu Temmeparype okpyxatomero Bo3ayxa or MuHyc 40 mo 50°C c¢
coOJII0ZIcHHEeM Mep 3allUThI OT YAapoB U BUOpaIuii.

5.3 [IIpeObiBaHUE B YCIOBUSAX TPAHCIOPTUPOBAHUS — HE OOJiee 3 MECSIICB.

5.4 VcioBus XpaHeHUsT B 3aBOJICKOM yNAaKOBKE Ha CKJIaJ€ W3TOTOBUTENS U
noTpeduTens JOMKHBI coOTBeTcTBOBaTh ycinoBusM 1 mo 'OCT 15150-69. Hanuuue B BO3myxe
arpecCUBHBIX IPUMeEcEeH He TOMYCKaeTCsl.

5.5 [Ilocne TpaHCOPTUPOBAHUS TPHU OTPHUIATEIBHBIX Temreparypax KoHTposiepsl

nepea BKIIIOYCHUEM HGO6XOIII/IMO BBIICPIKATh B HOPMAJIbHBIX YCJIOBHAX HEC MCHEC 244

wWww.serebrum.ru
27



CEPEBPYM YART 1.8 CAM/1.425000.001PD

6 lapanTHitabie 00s3aTENHCTBA

6.1 MUsroroButens rapantupyer coorBercTBue KonTposuepa tpeboBanusm TY npu
COOJIIOZICHUH YCIIOBHUH SKCIUTyaTalluy, TPAHCIIOPTUPOBAHUS, XPAaHEHHS] U MOHTAXKa.

6.2 TapanTHitHBI CpOK— 36 MECSAIIEB CO AHS TPOJIAXKH.

6.3 B ciydae Beixoma Konrtposepa u3 cTposi B TeU€HUE TapaHTUHHOTO CpoKa MpHU
COOJIIOICHUH TIOJIb30BAaTENIeM YCIOBUM SKCIUTyaTalldd, TPaHCHOPTUPOBAHUS, XpaHEHUS U
MOHTa)Ka MPENNPHUATHE-U3TOTOBUTENb O0SA3YeTCSl OCYIIECTBUTH €ro OecIIaTHBIA PEMOHT WIIU

3aMeHy.
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[Tpunoxxenne A
(o0s3aTeNBHOR)
[IepeueHb NPUHATHIX COKpPALICHUI
AIIIT — ananoroBo-rdpoBoii Mpeodpa3oBaTelb;

[TN]] — mponopuroHaTbHO-UHTETPATbHO-TU( G EpEHINPYIOLIHIA;

[1TH — [IpaBuia TeXHUKU O0€30MACHOCTH TIPH IKCILTYaTaI[UH JIEKTPOYCTAHOBOK MOTPEOUTEICH;

I1TD — IpaBuia TEXHUUECKOW IKCIUTyaTaI[iU JIEKTPOYCTAHOBOK MOTPEOUTENICH;
ITY3D — IIpaBuiia ycTpoilcTBa YCTaHOBOK;

OB/] — GyHKIIMOHAIBHBIX OJIOYHBIX AUATPAMM;

HIT — ueHTpalIbHBII IPOLIECCOD;

LIAII — mupo-anamoroBelii mpeoOpa3zoBaTeb,

[IIMM — mupoTHO-UMIYJILCHAS MOYJISALAS.
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