MNK110-MS4 il

KoHTponnep nporpammupyembii
NOrM4yeckKui

PYKOBOZCTBO
10 aKCMyaTaLym



CopgepxaHue

YKa3aHNA MO 6€30MACHOMY MPUMEHEHUEO...........cc.utitieiteeaiteaiteaiiteanttesieeateesseeaabeebeessaeebeesieeebeesbeesnees 3
BBEAEGHME .........oooiiiiiiiii 4
T HABHAUEHME ........oiiiiiiiiiii e .8
2 TexHMYecKne xapakTepuCTUKU M YCNOBUA IKCNnyaTaLuu... .9

2.1  OCHOBHbIE TEXHUUYECKNE XAPAKTEPUCTUKM ......ocourieeiiiiieiiieeeiireeaiteeeeeteeessaeeesenteeesnnneeensneas 9

2.2 TanbBaHuveckas nsonsiuusa npudopos MJK110 ... .
2.3 YcnoBUA 3KCINYATALMM. ........ooeevvnieririeennneenieeenens .22
2.4 MNomexoycToM4MBOCTb U MOMEXO3IMUCCUA

3 YcTpoMncTBO M1 0COGEHHOCTU KOHCTPYKLMM............. .24
3.1  KoHcTpykuusi, BCTpOEHHble MHTepdenchbl .24
3.2  UKGpPOBbIE BXOADI ........c..vvvvveeeeeeiiiiieeeeeeens .26

3.3 LUudpoBbie Bbixoabl ....
3.4  WUHaukauusa v ynpasBneHue
3.5 Yacbl peanbHOro BpeMeHu
TG T =7 -1 <=3 S PSP PTOUPRTPRTP 28
4 /ACNIONBb30BAHME MO HABHAUEGHMEIO......c...veiiiiiieiiiiiieeieee ettt et e e st e e st e e st e e e ne e e e esre e e s nneessreeenenneennne 30
5 Mepbl 6e3onacHocTH .
6 MOHTaX M MOATOTOBKA K PABOTE ......o.uteiiiiiiiiiiitiieaiiee e rteie e ettt e e sttt e e e be e e eate e e asbe e e ssbeeesabeeessbeessineeeanes
6.1  YCTAHOBKA KOHTPOJITEPA@ ....ceeieeeiiueiiireeeaiuntteeesessannteeeseesaannsseeeeeessnsteeesesssnssseeeessssnsseeeseens
6.2  MoHTax BHeLWHUX CBA3eMN..
6.3 TIPOOHDBIM MYCK......ceiiuiiieitiieiitieeitie e ettt e ettt e e e te e e e abe e e e asbe e e ssaee e e bbe e e aabeeeabeeeeeabeeeanbeeeenbeaesnnnas
6.4  TIOMCK N YCTPAHEHMNE HEMCTIPABHOCTEM......c..veiiieiiianiieiiieiieeenteesieeateesteesiseebeesineebeentee e 49
7 TexHu4yeckoe obcnyxuBaHue .
8 TPEOOBAHMSA K MAPKMPOBKE ......c.uueeiiitieaiuieiaaatteaeatteeaateeaeasteeeaasseeaaabeessneeeaasbeeesasbeeaasseeessseesasnneeanes
O KOMIIITIEKTHOCTD. . ...ttt ettt et b et h et bt e a e et e h e e et et e e s bt e bt e e bt e bt e nbe e e sn e e nbeennneennes
10 TPAQHCMOPTUPOBAHME M XPAHEHME............evveeieeeeiuiiiieteeeaaaiaeeteeessnsteaeseeesastaaeeeeesastseeeeeessnsreneeeens 51




11 TAPAHTUMHDBIE OBSABATEIIBCTBA ........vvieuiieeiiiieeeieeeeiteeesteeeatteeesaaaeeantseeesaseeeaseeeaanteeeaaaeeeasteeesnnns
MpunoxeHue A. FabapuTHble N yCTaHOBOYHbIE pa3mepbl
MpunoxeHune B. PacnonoxeHne KOHTaKkTOB ANl NOAKMIOYEHUS BHELWHUX Lienewn
MpunoxeHue B. MoagknioyeHne BXOAHbIX YCTPOUCTB U CXEMbl BbIXOAHbIX 3M1IEMEHTOB
KOHTponnepa
MpunoxeHue I'. CxeMbl Noagknto4yaeMbix kabeneun
MpunoxeHue [. OTcoeaMHeHUe KNEMMHbIX KONOA0K
MpunoxeHue E. YcTtaHoBka apanBepa USB n HacTponka Ethernet .
MpunoxeHune XX. O6HOBMEeHME BCTPOEHHOTO MO KOHTPOIIIEPA.......cccviuuieeriirreriireerireresieeesseneenens 87




YkazaHus no 6e3onacHomMy NpMMeHeHUIo

B naHHOM PYKOBOACTBE NPUMEHAIKOTCA criefyrlolne npeaynpexnoeHua:

ﬁ OMNACHOCTb Kntouesoe cnoso ONMACHOCTb ncnonb3yeTtcsa Ans npeaynpexaeHns
0 NoTeHUManbHoW/HenocpeACcTBEHHO Yrpo3e 340POBbI0.

Bo3MOXHbIe NOCNEACTBUS MOTYT BKIHOYaTh B ce€6S1 CMEPThb, MOCTOSIH-

HYI0 WY ANUTENbHYIO HETPYAOCNOCO6HOCTb.

Q BHUMAHUE KntoueBoe cnoso BHUMAHWE ucnonb3ayetcs, 4Tobbl npeaynpeauntb o
NnoTeHUManbHO ONacHoOW CUTyauumm.

Bo3amoxHble nocneacTsmsa MOryT BKMtoYaTh B cebs He3HauMTenbHble
TpaBMbl.

(D NPEAYNPEXAEHMUE |Kniouesoe cnoso NMPEOYNPEXOEHWE ucnonbayetcs, 4tobbl Nnpeay-
npeanTb O NOBPEXAEHUN UMYLLECTBA U YCTPOWCTB.

Bo3mosxHbIe NocrneacTBms MOryT BKIHOYaTh B cebs NoBpexaeHust

MMyLLecTBa, Hanpumep, npubopa unu NOAKMIOYEHHbIX K HEMY

YCTPOWCTB.

NMPUMEYAHUE Kntoyesoe crnoso NMPUMEYAHWE ncnonb3yeTtcsa Ans AOMNONHEHNs,
YTOYHEHMS!, TONKOBaHUSi OCHOBHOTO TeKCcTa pasaena/nogpasgena
n/vnu NOsICHEHUs1 cneumgrUYecknx acnekToB paboTbl C NPUOopoMm.




BBeaeHue

HacTosiliee pykoBOACTBO MO 3KCnyaTauuv npegHasHayeHo Ans 03HaKOMIEHUs oOCnyXuBatoLe-
ro nepcoHarna ¢ yCTPOMCTBOM, KOHCTPYKUMEN, paboTon U TEXHUYECKUM 0BCIyXMBaHMEM KOHTponnepa
nporpammupyemoro noruyeckoro MNK110-MS4 (ganee no TEKCTy Takke MMEHYEMOro «KOHTposnnep
MNK110»).

Mpubop BbinyckaeTcs cornacHo TY 4252-003-46526536-2008 1 umeeT Aeknapauuio cooTBetctust TP
TC.

KoHTponnep MNK110 BbinyckaeTcs B pasnuyHbIX UCMOMHEHUSIX, OTNINYAIOLMXCS TUMOM BCTPOEH-
HbIX IUCKPETHBIX BbIXOAHbLIX 31EMEHTOB, HAMPSPKEHNEM NUTAHUS, KONMYECTBOM TOYEK BBOAA-BbIBOAA
M pasnuyHbIMM NULEH3NOHHBIMU OFPaHUYEHUsIMW Ha pa3Mep namsaTu obnactu BBoAa-BbiBOAA Mpo-
rpamMmmbl KOHTponIepa.

McnonHennto konTponnepa MNK110 cooTBeTCTBYET cneaytoLlee ycrnoBHoe 0603HaveHuve:

NAK110-X.X.X-MS4-X

|Hanpﬂxenue NUTaHNA

|Konw|ecmo TO4EK BBOAA-BbIBOAA I
]
|

|TI-'1I'I BCTPOEHHbIX BbIXOAHBIX 3NEMEHTOB

KonuuecTeo noakniovesmii Web-
BU3yanu3aumm




HanmeeHMe nnTaHus:

220 — HOMUWHanbHoe HanpshkeHue nutaHns 120/230 B nepeMeHHOro Toka;
24 — HOMUHarnbHOE HanpsPkeHne NuTaHns 24 B NOCTOSAHHOIO TOKa.

KonuyecTBO TOouYek BBoAa-BbIBOAA:

60 — 60 Touyek BBOAA-BbLIBOAA;
32 — 32 To4kM BBOAA-BbIBOAA;
30 — 30 Touek BBOAA-BbIBOAA.

Tun BCTPOEHHOIo BbIXOAHOrO 3JieMeHTa:

P — KOHTaKTbl 3NIEKTPOMArHUTHOro perne;
K — TpaH31CTOpHbIN N-p-n KoY C OTKPbITHIM KOMNEKTOPOM.
MakcumanbHoe KONMYeCcTBO OAHOBPEMEHHbIX MOAKMIOYEHUA K BCTPOEHHOM web-
BU3yanusauuu:

3unm 10

Mpumep 3anvcu 0603HaveHns KOHTponmnepa B AOKYMEHTaUUW APYro NpoayKumK, rae OH MoXeT
ObITb NPUMEHEH:
Mporpammupyembin kouTponnep MJK110-24.60.P-MS4-3

[Mpy 3TOM U3rOTOBMEHWUIO U MOCTaBKE MOANEXMUT KOHTPOISEP MpOorpaMMUpyeMbI NOrMYECKUii
MJIK110 ¢ HOMUHanNbHLIM HanpskeHnem nuTaHua 24 B, umerowmn 60 Touek BBOAA-BbIBOAA, OCHa-
LLIeHHbIN Ha BbIXOAAX 3MEeKTPOMarHUTHbIMU pere 1 UMeKLWMiAi BO3MOXHOCTb MOAKIOYEHUS TpexX Knn-
eHTOB web-Bu3yanusaumu.

[abapuTHble yepTexu kopnycos MJ1K110 npueaeHs! B Mpunoxexun A.



Ucnonb3yembie TepMUHbI U COKpaLLEeHUs

AWG (American Wire Gauge) — aMepuKaHCKuiA CTaHAapT TMNopa3MepoB MefHbIX MPOBOAOB, B
KOTOPOM WX reomeTpuyeckue pasmepbl (guameTp npoBoga) obo3HavaeTcsi UMPPOBLIM KO-
oom ot 1 go 50.

DCON — oTKpbITbIi NpoTOKON obMeHa no cetn RS-485, paspaboTaH komnaHuen Advantech,
npumMeHsieTcs B Modynsx BBoga/sBbiBoga Adam, Mogynsx komnanum IPC DAS u gp.

Modbus — oTkpbITbI NpoTokon obmeHa no cetn RS-485, pa3pabotaH komnaHuen ModiCon, B
HacTosILLMIA MOMEHT NoaaepXmBaeTcs HeaaBmcumon opraHnsaumernt Modbus-IDA (www.modbus.org).

Modbus-TCP — Bepcusi npotokona Modbus, agantupoBaHHas k pabote B cetn TCP/IP.

Retain-nepeMeHHble — NepeMeHHbIE MOMb30BATENbLCKOW MPOrpamMmbl, 3HAYEHWE KOTOpbIX CO-
XpaHAEeTCS NpU BbIKIMHOYEHUW NMUTaHWSA KOHTponnepa.

Retain-namsATb — 9HeproHe3aBMCUMas NamsiTb AN XpaHeHWs 3HayYeHW Retain-nepemeHHbIX
nonb30oBaTENbCKON NPOrpammbl.

OGBEeKT - 3TO CTPYKTypHas efauHuua, No3BoMsoLmMe paspaboTymKy npoekTa onepuposaTtb Tex-
HOMOrMYeCcKNMM MNOHATUSIMU, CM. AOKYMeHTaumus k Masterscada4D.

O3Y - onepaTvBHOE 3anoMvHaloLee yCTPOMUCTBO, onepaTnuBHas NnamsTb.

MK — nporpammypyeMblin IOrMYECKUIn KOHTPOMMep.

Monb3oBaTenbckasa Nnporpamma — nporpamma, cosgaHHasi B cpege Masterscada4D nonb3oBa-
Tenem KoHTponnepa (Mnu NULOM, NPON3BOASILLIMM €ro Ha4YanbHoe NpPorpamMmmUpoBaHue).

MO — nporpammHoe obecrneyeHune.

MK — nepcoHanbHbIN KOMMbOTEP.

Y3en - Ok3emnnsp 6ubnuoteyHoro wabnoHa koHdUrypaumm yana, cMm. JoKyMeHTaumo k Master-
Scada4D



LLUAM — WwWnpoTHO-MMNyNbCHas MOAYNAUMS.
KaTteropus ncnonb3yemomn Harpy3ku (no FOCT P 50030.1-2000) gnsa Tunu4Hon obnactu npu-
MEHEHUS:
DC-13 — ansi NOCTOSIHHOTO TOKa: yNpaBreHne 3reKTpoMarHuTaMm NoCTOsIHHOIO ToKa.
AC-15 — ons nepeMeHHOro Toka: ynpaBfieHUe 3MeKTPOMarHUTHLIMY Harpy3kamu.



1 HasHauyeHue

KoHTtponnep MJ1IK110 npegHasHaveH Ans co3gaHusi CUCTEM aBTOMATM3MPOBAHHOMO ynpaBreHus
TeXHonornyeckum obopyfoBaHMEM B 3HepreTuke, Ha TpaHCMopTe, B T.4. XXene3HOAOPOXHOM, B pas-
NNYHBIX 06NaCTAX NPOMBILLIEHHOCTU, XUMULLHO-KOMMYHAmNbHOMO N CeNbCKOro X03aiCTBa.

Jlornka pabotbl MJIK110 onpegensietca notpebuteneMm B npouecce NporpaMMMpOBaHUS KOH-
Tpornnepa. lNporpammypoBaH/e OCyLLeCTBNAETCA C NMOMOLLBI0 NMporpaMmmHoro obecneyeHns Master-
Scada4D. MNpu aToM noaaepkmBatloTCs BCE S3bIKM NPOrpaMmMmnpoBaHusi, ykazaHHole B MOK 61131-3.

[okymeHTaums no NporpaMMyMpoBaHUIO KOHTponnepa u pabote ¢ nporpaMMHbIM obecneveHem
MasterScada4D npvBeaeHa Ha canTe www.owen.ru.

KOHTponnep MJ1IK110 mMoxeT ObITb MCNOMb30BaH Kak:
crneumanuampoBaHHOe YCTPOWUCTBO yNpaBneHus BblAeNeHHbIM NTOKannM3oBaHHbIM 06beKTOM;

—  YCTPOWCTBO MOHMWTOPWHra roKann3oBaHHOTO OObeKTa B COCTaBe KOMMMEKCHON MHdopMma-
LIMOHHOW ceTw;

—  crneuvanu3npoBaHHOE YCTPOWCTBO YMPaBMneHWUs Y MOHWUTOPWHIa rpynnon NoKann3oBaHHbIX
06BLEKTOB B COCTaBE KOMMINEKCHON MHOPMAaLIMOHHOW CeTw.



2 TexHU4YecKue XapaKTepucTtukn n ycnoBus aKkcnnyataumm

2.1 OCHOBHble TEXHUYECKME XapaKTePUCTUKN
OCHOBHble TEXHUYeCcKne XapakTepucTukn KoOHTponepa npeacraBlieHbl B Ta6n|/|uax 2.1-2.2.

Tabnuua 2.1 — O6wmMe TeXHMYEeCKne XxapakTepucTuKn

3HayeHue (cBOMCTBA)

NapameTp MAK110-X.30 | MNK110-X.32 | MMNK110-X.60

MuTtaHune

HanpsbkeHve nuTanus:

MNK110-24.X.X-X ot 9 go 30 B noctosiHHoro Toka npu T > muHyc 20 °C,

ot 9 8o 26 B nocTtosiHHOro Toka npu MuHyc 40 °C > T > muHyc 20 °C
(HomMWHanbHoe 12 i 24 B) *;

MNK110-220.X.X-X ot 90 fo 264 B nepemeHHOro Toka, NMMbo NOCTOSIHHOTO TOKa (HOMU-

HanbHoe 120/230 B)

MoTpebnsiemas MOLLHOCTb, He 60-

nee:

MNK110-24. X . X-X, Bt 28 31

MK110-220.X.X-X, BA 41 45

MapameTpbl BCTPOEHHOTO MCTOYHUKA

NUTaHKS:

MNK110-24. X . X-X, Bt BbixoHOe HanpshkeHVe paBHO BXOAHOMY HaNPSPKEHUIO Ha Knem-

Max nutaHus MNITK, Tok He 6onee 630 MA;

MJK110-220.X.X-X, BA BbixogHoe HanpsbkeHve 24 B + 4 %, Tok He 6onee 400 mA
LindpoBbie (AMckpeTHbIe) BXoAbl

Konnyectso BxoaoB 18 | 18 [ 36

Tun Bxogoe no FOCT P 51841 1

2001

HanpsixeHve «nornyeckoro Hynsy, B MUHYCc 3 ... 5




m NPUMEYAHUE

* Ona nutanus 24 mogundukaumm MJIK110 cnegyeT ucnonb3oBaTb TOMbKO
WCTOYHMK NuTaHus 24 B co cBepxHM3kMM Ge3onacHbIM HanpshkeHuem, OBOK-
HOW UNWN YCWUMEHHOW M3onsumMen 1 ¢ noTeHumanbHOM pas3Bsaskow uenen. Wc-
Nnosnb30BaHNe UCTOYHUKOB MUTaHusA 6e3 noTeHumanbHoOW pas3Ba3ku unm c ba-
30BOM (OCHOBHOW) M30NSUMEN Lieneil HU3KOTO HamnpshkeHUs OT NUHWUIA nepe-
MEHHOro ToKa MOXET MPUBECTU K MOSIBIIEHMIO OMAaCHbIX HaMPSHKEHWUI B LensiX,
KOTOpble cuMTatnTcs 6e30nacHbIMY NpY NMPUKOCHOBEHUN.

BbixogHoe HanpsikeHMe BTOPUYHOTO WCTOYHMKA pPaBHO BXOQHOMY
HanpshXeHuto, TOK He 6onee 630 MA.

MpogomkeHne Taénuubl 2.1

Mapametp 3HauyeHue (cBOMCTBA)
NJK110-X.30 | MNK110-X.32 | NJK110-X.60

MakcrManbHbI TOK «f10rM4eckoro 2

Hyns», MA

HanpsixeHue «nornyeckon eamHu- 15...30

ubl», B

MakcManbHbI TOK «10rM4eckon

eanHuLbI», MA 9 (npn 30 B)

MuHUManbHasa AnNUTENbHOCTb M-

nynbca, BOCNPUHNUMaEeMOro auc-

KPETHbIM BXOO0M:

- Ans obblYHbIX BXOO0B, MC 1,6 (MeaHap)

- Ansi 6bICTPOAENCTBYHOLLIMX cm. Tabnumuy 3.1

[Mogknioyaemble BXOAHbIE YCTPON- | — KOMMYTaLMOHHbIE YCTPONCTBA (KOHTaKTbl KHOMOK,

cTBa BbIKIlOYaTeneun, repkoHOB, pene 1 T.N.) — CM. pucyHok B.1;
— TPEXNPOBOAHbIE AATYMKKN, UMEIOLLME Ha BbIXOAE TPaH3UCTOp
N-p-n UNK p-N-p—Tuna c OTKPbITbIM KOJIIEKTOPOM;
— OUCKPEeTHble curHanbl ¢ HanpsikeHnem go 30 B.

10




MpoaomkeHne Tabnuubl 2.1

MNapamer 3HayeHue (cBOMCTBA)
P P MNK110-X.30 |  ANK110-X.32 |  MNJK110-X.60
[AunckpeTHble BbixoAbl (KOHTaKTbl 3neKTpoMarHuTHbIx pene MJ1K110-X.X.P)
KonunuectBo penemnHbIx BbIXOAHbIX 12 14 24
KaHarnos
MakcumanbHbIA TOK,
KOMMYTUPYEMbIN KOHTaKTamu perne, 3
A, He bonee
Bpems nepeknoyeHUss KOHTaKTOB 10 (BbIxoAabl 10 (BbIxoAabl 10 (BbIxoAabl
perne u3 cocTtosHusa «mnor. O» B DO1...D012) DO1...D0O14) DO1...D024)
«nor. 1» n obpaTtHo, Mc, He Gornee
CyMMapHbI MakCMMarnbHbIN TOK
Harpysku rpynnel pene, A:
COM1-COM2 3 3 3
COM3 3 12 3
COM4 3 12 3
COM5 12 12 25
COM6 12 - 6
COM7-COM10 - - 12
MexaHuyeckuin pecypc pene — He MeHee 300 000 uMKNoB NepeKoYeHNA Npn
MaKCMMarnbHOW KOMMYTUPYEMON Harpyske;
— He MeHee 500 000 UMKNOB NEpPeKTYeHN NP KOMMYyTaLuun
Harpysku MeHee NonoBUHbI 0T MaKCUManbHON.

11




MpoaomkeHne Tabnuubl 2.1

3HayeHue (cBOMCTBA)

MNapameTp MNK110-X.30 [ MNNAK110-X.32 | MNK110-X.60

[OunckpeTHble BbixoAbl (TpaH3ucTopHble kntoun MIK110-X.X.K)

KonnyectBo TpaH3NCTOPHbIX Bbl-

XOAHbIX KaHasl0B 12 14 24
MakcumanbHbI TOK TpaH3UCTOpHO- | 400 (Npu HanpsixeHun He Gonee 30 B nocTosiHHOrO Toka — Harpy3ka
ro Bbixoaa, MA, He bonet ans kateropum ncnonb3osanus DC-13 no FOCT P 50030.1-2000)

XapaKTepucTvkn BCTPOEHHOIO

BbIXOAHOrO 3aLUMTHOrO 3nemMeHTa
noJasneHusi NoMex, BO3HUKaIOLLUX SMBJ40A (HanpsixeHune cpabatbiBaHuna ot 44,4 B oo 49,1 B)
13-3a KOMMYyTaLMN UHOYKTUBHOCTEN

(TVS avopn)

Bpemsa  nepeknioveHus  TpaH3u- 5 (BbIxOAbI 5 (BbIxOAbI 5 (BbIxOAb!

CTOPHOTO BbIXOA4A M3 COCTOSIHUSA DO5...D012) DO5...D0O14) DO5...D024)

«nor. 1» B coctosiHue «nor. O», Mc,

He bonee

UHTepderchbl cBA3M (AONONHUTENbHbIE NapaMeTpbl CM. Tabnuuy 2.2), KONM4YecTBO

RS-485 2 1 2
RS-232 1 1 1
RS-232-Debug 1 1 1
Ethernet 100 Base-T 1 1 1

12




MpoagomkeHne Tabnuubl 2.1

MapameTp

3HauveHue (cBoncTBA)

MnK110-X.30 | TMNK110-X.32 [ NJK110-X.60

Pecypchbl u gononHuTtensHoe o6opyaoBaHue

LleHTpanbHbIv npoueccop

RISC-npoueccop Texas Instruments Sitara AM1808

O6bem onepaTVBHOM NaMATA (TUM
namsiTu)

128 (SDRAM)

O6beM aHeproHesaBUCUMON Namsi-
TV (TUN NaMaATn)

128 M6 gocTynHO Ansi XpaHeHus dhaiisioB 1 apXMBOB

O6beMm Retain-namaTtu (Tvn nams-
™)

128 k6 (MRAM)

Bpems BbInonHeHns nycToro unkna

— YcTaHOBMNEHHOE N0 YMONYyaHuio (CTabunuanpoBaHHoE) —
1 mc (HacTpavBaeTcsl B OKHe 3aJadu — OCHOBHasi 3agada) N0
MasterScada4D.

[ononHuTensHoe o6opyaoBaHue

— Yacbl peanbHoro BpeMeHn ¢ CobCTBEHHBIM 6aTapeiHbim
nMTaHMeM NorpeLlHoOCTb Xoaa:

npu TemnepaTtype +25 °C — He Bonee 5 cekyHA B CYTKU;

npu Temnepatype muHyc 40 °C — He Bonee 20 cekyHA B CyTKw;
— BCTpOEHHBI UCTOYHVMK BblAayM 3BYKOBOIO CUrHana;

— TpexnosnuUMOHHBIV NepeknoYaTenb Ha NepeaHel naHenm
KOHTponnepa.

Ob6ume ceeaeHns

abapvTHble pa3mepbl, MM

(140x114x83)+1 [ (208x114x83)x1

Macca, kr, He 6onee

1,2

CreneHb 3awwuThl Kopryca no
FOCT 14254-96

IP20 co ctopoHbl nepefHert naHenwu, IPO0 co CTOPOHbLI Knemm

13




OkKoH4aHue Tabnuubl 2.1

3HayeHue (cBoMCTBA)

NapameTp NNK110-X.30 | MJK110-X.32 | MIK110-X.60
MHAMKaLI,VIﬂ Ha nepe,uHePl naHemnun CBeTO,D,VIO,ElHaH
CpegHsia HapaboTka Ha 0Tkas, 4 100 000
CpegHuii cpok cnyx6bl, net 8

Ta6nuua 2.2 — UHTepdencobl CBA3U U NPOrpaMmMuMpoBaHuUsA

MpoTokonbl OnuHa
UHTepdpeit- (TMn cBA3M ®opmar ne- CkopocTtu kabens**, | Tun pekomeHAay-
Cbl CBA3MU N 0COGEHHOCTU pe,qa:::llxnaH- nepegaun* M, He eMoro Kabens
pa6oThl) 6onee
300, 600, 1200 1000 KMM3B 1x2x0,6
7 vnun 8 6uT, J J ’ g
ModBus-RTU***, | 4eTHOCTb €CTb gggg ‘112280 ;3/0116%39;2?;_
RS-485 ModBus-ASCI|, /HeT/He ncnonb- 1920’0 28806 -
DCON 3yetcd, 1 unm 2 ' ' TVSHEM
’ 38400, 57600,
cTon bura 115200 6u/c
RS-232 ModBus-RTU***, 7 vnn 8 6ut, | 300, 600, 3 Kabenw, Bbinon-
ModBus-ASCI|, YeTHOCTb ecTb | 1200,1200, 2400, HEHHble B COOT-
DCON /HeT/He ncnonb- | 4800, 9600, BETCTBUU C PEKOo-

3yetcs, 1 vnu 2
cton 6uta

14400, 19200,
28800, 38400,
57600,

115200 6ut/c

MeHAaunsMm
MpunoxeHuna I

14




OKOH4YaHue Tabnuubl 2.2

MpoTokonkl OnuHa
UnTepdeii- (fun cBA3N ®opmar CkopocTu Kabens*™, Tun peKOM%H'
Cbl CBA3N 1 ocobeHHOCTU nepenatn nepepaun* M, He Ayemoro kaoe-
AaHHbIX ns
paboThli) 6onee
RS-232- Ons otnagku n - 115200 6ut/c 1,8 Kabenu, Bbinon-
Debug ynpaenenus 10 HEHHbIe B COOT-
BETCTBUW C
pekomeHzaLms-
My MpunoxeHns
r
Ethernet 100 | ModBus-TCP - 10, 100 M6uTt/c 100 Kateropust 5 Tvn
Base-T Gateway UTP (Butble
TCP-IP, napbl 6e3 akpa-
UDP-IP, Ha), STP um
PPP FTP (BuTble
napbl B 3KpaHe)
USB-Device RNDISyctpoiicTeo™* - 115200 6ut/c 2
USB-Host MSD/HID/FTDI, - - 15
USB1.0/1.1
MpumeyaHus

* KpuTepuii npaBunbHOro yHKLMOHUPOBaHKS MHTEPENCOB CBA3N KoHTporrepa — He bonee 1 % owmbok Ha
nto6oii n3 CKopoCTeN.

** MakcvmarbHas AnuHa 3aBUCUT OT CKOPOCTM OOMeHa.

*** Pabota npotokona ModBus RTU obecneurBaeTcsi, cornacHo cTaHaapTy, B CriedytoLumx pexumax: 8 our,

KOHTPOIb YETHOCTM + 1 cTON-6UT, MMBO 2 cToN-6KTa 6E3 KOHTPOMSA YETHOCTW.

*k BupTyanoHas ceteBas kapTa ¢ agpecom 192.168.0.10, Mass-storage npu 3arpyske MNJIK ¢ Tym-
6nepom B nonoxeHun «Ctony.
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WHTepdericbl USB 1 RS-232 (nogpobHee cm. Tabnuuy K pucyHky [.2.) npnbopa no3BonsioT ocy-
LLIEeCTBNATL NUTaHNe NMOAKMHOYEHHBIX YCTPOWCTB. Mpy 3TOM, TOK NOTPebneHns He AOMKEH NpeBbiwaTb
3Ha4yeHuWn, yKa3aHHbIX B Tabnuue 2.3.

Ta6bnuua 2.3
UHtepdenc MakcuMmanbHbIW TOK, MA
RS-232-Debug "
RS-232 po 250
USB-Host 0o 150
|1| NPUMEYAHUE * OonycKaeTcs MOAKIOYEHWE FIMHUN MUTaHWS TOMNbKO AN OOHOTO U3 WH-
Tepdericos: Mmoo RS-232, nubo RS-232 Debug.

Tabnuua 2.4 - Hymepaumsi NOpTOB B NporpaMmme nosib3oBartesns

Howmep nopta Pusnyeckum nopT
1 RS-485-1
3 RS-485-2
4 RS-232
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2.2 NanbBaHun4eckas nsonsauma npudopos MJK110

OcHoBHas usonsauus (0) — nsonauus, npumeHsiemas ans Yyacten o6opyaoBaHUs, HAaXOAALLMXCA
noA HanpshkeHNeM, C Lenbio oGecrnedyeHnst 3awmuTbl OT NopakeHUst SNEeKTPUYECKUM TOKOM. ONeKTpu-
yeckast MPOYHOCTb OCHOBHOM m3onsuum MNJ1K110 npoBepsieTcst Npy TUNOBBLIX UCTbITAHUSAX MPUIIOXEHN-
€M MCNbITaTeNbHOrO NEPEMEHHOr0 HanpsKeHUsi, BENMYMHA KOTOPOro pasnuyHa Ans pasfuyHbiX Le-
nen MJIK110 (cm. Tabnuuy 2.5).

fononHutenbHasa () — He3aBMcMMasa M30NAUMSA, NPUMEHsieMasi B [JOMOMHEHWE K OCHOBHOW
n3onAuuM Ans Toro, YTobbl rapaHTUpPOBaTh 3aALUMTY OT MOPaXKEHUs! ANEKTPUYECKUM TOKOM B Criyvae
OTKasa OCHOBHOWN M30NsAuuW. dneKTpuyeckasi NPOYHOCTb AononHuTensHon nsonauum MIIK110 npose-
psieTCs NPU TUMNOBbIX UCMbITAHWUSAX NPOBEPKE MPUIIOKEHNEM UCMbITAaTENbHOrO NEPEMEHHOrO Hanpsixe-
Hust 1780 B (mencTBylollee 3HaYeHne).

[BoiHasa n3onaumsa — U3onsuus, BKNoYawLwas OCHOBHYIO 1 AONONHUTENBbHY N30M1ALUIO.

YcuneHHas (Y) — otaenbHas cuctema usonsaumm, npuMeHseMas Ans YyacTen noj HarnpskeHnemM,
KoTopas obecrneumBaeT CTeneHb 3alWTbl OT MOPAKEHWST SNEKTPUHECKUM TOKOM, 3KBUBANEHTHYIO
ABoviHon m3onsuum cornacHo NOCT 51841-2001. OnekTpuyeckast MPOYHOCTb YCUMEHHON M30NAuun
MNK110) nposepsieTcs NpY TUMOBbIX WCMbITAHUAX MPUIIOXKEHUEM WCMbITAaTENBHOMO MepeMeHHOro
HanpsixeHus 3000 B (geicTBytoLLee 3HaYeHe).

®dyHKUnoHanbHas (P) — usonsuusa, Heobxognmas ToNbKo ANS MCnpaBHoOW paboTbl o6opyaoBa-
HusA. He obecneunBaeT 3aluTbl OT MOPaXEHWUS SMEKTPUYECKMM TOKOM. JrekTpudeckas NMpoYHOCTb
dyHKUMoHanbHow ndonauun MNJTK110 npoeepsieTcs Npn TUMOBbLIX UCTIbITAHNSAX NPUITOXEHNEM UCTbITa-
TenbHOro nepemeHHoro HanpsbkeHust 1000 B (gevicTBylollee 3Ha4YeHme).

O6Lpme cxembl MPOYHOCTM ranbBaHUYECKON U30NSAUMKU Anst pa3Hbix moaudmkaumin MNIK110 npu-
Be[leHbl Ha pucyHkax 2.1 n 2.2.
17



DIB Mt Ethernet 2xUSB  2xRS-232 24BDC

I'IEHC‘J'Ib

-

$ T ETRARL e
S5 (S

2xRS-485 DO1/ Dt'.'Z,nf 003 .D06/ DO7...0010/ DO11...0014/

COM1  COM2  COM3 com4 COM5
DI1...DI8 ’J;‘%\E_memet 2xUSB  2xRS-232 24BDC

" EF‘ 24BDC
:%455 :%f ZZ yn%j: ZZ n:a%os,rzzno:%én a{znoj 1%:014;

PucyHok 2.1 — Cxema anekTpuyeckon npoyHoctu usonsaumm MNK110-220.X.P (a) n NMNK110-24.X.P (6)
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Nhuesan
DI1 DI& Wh&mﬂ 2xUSB 2xRS-232 24BDC

.;E ....... [ R P
y
(0]

y

DZ"‘ 230 BAC

a)
n

SR T4 1% T

2xRS-485 DO1/ Do2/ DO03...006/ DO7...0010/ DO11...D014/

COM1  COM2  COM3 com4 CcoMS

DI1...DI8 %\E}h&mﬂ 2xUSB  2xRS-232 24BDC
NP Feomememn- T

n ¢

24BDC

2?%452‘10% Z? nn% Z?njs%m;(?mj%owg?n:%mu

PucyHok 2.2 — Cxema anekTpuyeckon npovHocTtu nsonsaumm MIK110-220.X.K (a) u NMIK110-24.X.K (6)
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Ta6nuua 2.5 — NMpoYHOCTb rasibBaHUYECKOW M3onaumum

Napametp

3HayeHue (cBoncTBA)

MNK110-X.30 [  MNAK110-X.32 [ MJK110-X.60
anbBaHWYeckasi pa3Bs3aka BCTPO-
€©HHOro UCTOYHMKA NUTaHUS:
- MNK110-24.X.X-X, B OrtcytcTBYET
- MJ1IK110-220.X.X-X, B 3000 (Y)

Ln

poBble (AUCKpeTHbIe) BXxoAbl

anbBaHW4eckasi pa3BA3Ka

pynnoBas (Bce Bxoabl 06beAnHEHBI B O4HY rpynmny)

OnekTpuyeckas NPOYHOCTb M30Mis-
umn, B

1780 ([)

[OunckpeTHbIe Bbixoabl

KOHTaKTbI 3neKTpoMarHuTHbIX pene MIK110-X.X.P)

["anbBaHn4eckas pasBA3Kka

WHavBuayansHas unv rpynnosasi (YacTb BbIXOLOB coBpaHbl
B rpynnbl MO 2 U 4 LUT. ¥ UMEIOT OBLLYIO KNeMMy)

OnekTpuyeckasi NPOYHOCTb  U30Mst-
umn, B

3000 (Y);
1780 (O) mexxay Bbixogamu (Mnm rpynnamm BbIXO40B)

OuckpeTHble Bbixoabl (TpaH3ucTopHbie kntoyn MIK110-X.X.K)

["anbBaHnyeckasn passsiska

MHavBuayanbHas unm rpynnosast (4acTb BbIXOA0B COOpaHb!
B rpynnbl N0 2 Unu 4 LWT. 1 UMEIOT OBLLLYIO KIeMMY)

OnekTpnyeckas MNPOYHOCTb  M30Ms-
umu, B

1780 (O);
1780 B (Y) mexxay Bbixogamu (Mnv rpynnamm BbIXO4oB)
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OKoOH4aHue Tabnuubl 2.5

MapameTp

3HauyeHue (cBoMCTBA)

MJ1K110-X.30 [ NMNK110-X.32 | MJ1IK110-X.60
WHTepdperickl cBs3n

RS-485

[anbBaHnyeckas pa3ssiska pynnoBasi MHamBuagyansHas pynnoBas

OnekTpuyeckas NpoYyHocTb, B 1000 (P) 1000 () 1000 (d)
RS-232

[anbBaHWyeckas pasBsiska OrtcyTtcTByeT OrtcytcTByeT OrtcytcTByeT

AnekTpuyeckas NpoYHocTb, B — — -
RS-232-Debug

[anbBaHW4eckas pasBsiska OrtcyTtcTByeT OrtcytcTByeT OrtcytcTByeT

OnekTpuyeckasi NpoYHoOCTb, B - - -
Ethernet 100 Base-T

[anbBaHnyeckas pa3Bsiska WHameuayansHas MHamBuagyansHas MHavBuayanbsHas

OnekTpuyeckas Npo4HocTb, B 1000 () 1000 () 1000 (d)
USB-Device

[anbBaHWyeckas passsiska OrtcyTtcTByeT OrtcytcTByeT OrtcytcTByeT

JAnekTpuyeckas NpoYHocTb, B — — —
USB-Host

[anbBaHW4eckas pasBsiska OrtcytcTByeT OrtcytcTByeT OrtcytcTByeT

OnekTpuyeckasi NpoYHoOCTb, B - - -
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2.3 YcnoBus aKkcnnyaTtauum

2.2.1 B yactn TpebGoBaHui ycrnoBuin akcnnyaTauum koHTponnep [MJIK110 cooTBeTcTBYET
FOCT P 51841-2001, pasnen 4.
2.2.2 KoHtponnep MNJIK110 akcnnyaTupyeTcs Npu criefyowwmnx yCnoBusix:

—  3aKpbiTble B3pblBOHE30NacHble NOMELLEHNS UK Lkadbl anekTpoobopyaoBaHuns 6e3 arpec-
CMBHbIX MApPOB U ra3os;

—  Temnepatypa OKpyxarlLlero Bozayxa oT MuHyc 40 go +55 °C;

—  BEpXHWI npegen OTHOCMTENbHON BriaxHoOCTN Bo3ayxa: 80 % npu +35 °C;

- aTmocdepHoe gasneHue ot 84 go 106,7 kla;

—  BblcOTa Haf ypoBHeM Mopsi He 6onee 2000 m;

—  [OnycTUMasi cTeneHb 3arpsidHeHust 1 (HeCyLLeCTBEHHbIE 3arpsA3HEHNsT UMM HanM4me TOomnbKo
CYXMX HEMPOBOASLUMX 3arpSA3HEHNIA).

2.2.3 To yCTOMYMBOCTM K KNUMaTU4ECKUM BO3AENCTBUSAM npu akcnnyatauun MNJ1K110 cooTBeT-
CTByeT rpynne ucnonHexus B4 B cootsetcteum ¢ FOCT P 52931-2008.

2.2.4 Tlo yCTOMYMBOCTU K MEXaHWYeCcKum Bo3genctemsaM npu akcnnyatauuum MNK110 cootset-
cTByeT rpynne ucnonHexnus N2 B cootBetctBum ¢ FOCT P 52931-2008 (vactoTta Bubpaumm ot 10 go
55 Iy).

2.2.5 To ycToNn4MBOCTM K BOCMNIIaMEHEHUIO N pacnpocTpaHeHnto nnamenu FV1 kopnyc KoHTpon-
nepa cootBetcTByeT FOCT P 51841-2001, paspeny 6.
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2.4 NMomexoycCTOMUYMBOCTbL U MOMEXO3IMUCCUA

2.3.1 KoHTponnep otBeyaeT TpeboBaHUAM NO YCTOMYMBOCTU K BO3OENCTBUIO MOMEX B COOTBET-
ctBum ¢ FOCT P 51841 n TOCT P 51522 ansa o6opynoBaHusi knacca A.

2.3.2 Mo ypoBHIO M3nyvyeHns paguonomex (MOMEX03IMWUCCUM) KOHTPOep COOTBETCTBYET HOp-
Mam, yCTaHOBIeHHbIM Ansi o6opyaosaHus krnacca A no FOCT P 51318.22 (CUCIMP 22-97).

2.3.3 KoHTponnep yctonume k konebaHnsam n npoBanam HanpsHkeHWUs MMTaHus:

—  Ans nepeMeHHoro Toka B cootBeTcTBuK ¢ TpeboBanmsamm FOCT P 51317.4.11;
—  Ans noctosiHHoro Toka B cooTBeTcTBMM ¢ [OCT P 51841 — gnuTensHOCTb npepbiBaHWA
00 10 MC BKINOYUTENBHO, ANUTENBHOCTL MHTEpBana oT 1 cek u bonee.

2.3.4 KoHTponnep ycToN4MB K BO3AYLLIHOMY 3feKTpocTaTtnyeckomy paspsay + 8 kB.

2.3.5 KoHTponnep ycTomumB K pagnoyacTOTHOMY 3JIEKTPOMArHUTHOMY MOS0 HaNPsHKEHHOCTbLIO
0o 10 B/m B nonoce 4actot ot 80 go 1000 My,

2.3.6 lMopTbl NWUTaHWA KOHTpoOnsepa YCTOMYMBBI K HAHOCEKYHOHbIM MMMYMNbCHLIM MOMexam
HanpshxeHnem go 2 kB.

2.3.7 MopTbl BBOAA-BbIBOAA KOHTPOSiepa YCTOMYMBLI K HAHOCEKYHAHBIM UMMYIbCHLIM NOMeXam
HanpsbkeHnem o 1 kB.

2.3.8 lMopTbl NUTaHWA KOHTPOMMepa YCTOMYMBBI K MWKPOCEKYHAHbIM WMMYIbCHBIM MOMexam
60NbLUION MOLLHOCTU HanpshkeHnem o 2 kB.

2.3.9 lMopTbl BBOAA-BLIBOAA KOHTPOMepa YyCTONYMBbLI K MUKPOCEKYHAHBIM UMMYSbCHBIM NoMe-
XaM 60onbLLON MOLLHOCTU HanpskeHuem o 1 kB.

2.3.10 MopTbl NUTaHMA 1 BBOAA-BbIBOAA KOHTpOSiepa yCTONYMBbLI K KOHAYKTUBHLIM NOMexam C
ypoBHeM 3 B B nonoce 4actot ot 150 kI'y o 80 MI'u,.
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3 YcTponcTBO M 0COBEHHOCTU KOHCTPYKLIMK

3.1 KOHCTpyKuus, BCTPOEHHbIE UHTEpP(EeNChbI

3.1.1 Kontponnepbl mogudmkauuii MNK110 BbinyckatoTCst B KOHCTPYKTVMBHOM MCMOMHEHWUN A4S Kpen-
nexns Ha DIN-petike 35 MM nnmn Ha wiute. MabapuTHble YepTexu npvBeaeHs! B MNpunoxerHun A.

3.1.2 Mo 60oKoBbIM NPOAOILHBIM CTOPOHAM KOHTPOIfiepa nog Npo3payHbiMU OTKUAHBIMU KpPbiLL-
KaMu pacrnofioXXeHbl CbeMHbIE KNeMMHbIE KOMOAKM, CryxXalume AN NOAKMOYEeHNS AUCKPETHbIX AaTyun-
KOB, WCMOMHUTENbHbIX MEexaHu3MoB, nHTepdencoB RS-485 n knemmbl BCTPOEHHOTO MCTOYHMKA MO-
CTOsIHHOrO HanpsbkeHus 24 B. UWar knemm 7,6 mm. Mopsigok pasbenmHeHus/coeanHeHns KnemMmHON
KONOAKW, NOAKIMIOYEHNS ANCKPETHBIX A4aTYMKOB M UCMOMHUTENbHBIX MEXaHU3MOB OonucaH B pasgene 6
n B MNpunoxexusix B n [.

3.1.3 Ha nuueson nanenu MJIK110 pacnonoxeH coeanHutens nHtepdenca Ethernet Tuna RJ-
45. CBeToOMOAHbI MHAMKATOP KpacHOro (Mnu OpaHXeBOro) LBeTa B coeguHuTene uHTepdenca
Ethernet cBugeTensctByeT 06 ycTaHoBNEeHUN cBA3N, paboTa 3eneHoro CBETOANOAA CBMAETENbCTBYET
o npueme nubo nepefaye AaHHbIX.

3.1.4 Bbiwe n HWxe coeguHuTens nHTepdenca Ethernet, pacnonoxeHsl coeguHUTENu UHTEpP-
deincos RS-232 Connect n RS-232 Debug, cooTBeTCTBEHHO.
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Ethernet RS-232
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PucyHok 3.1 — BHewHun Bug MNJNK110-220.60.X-X
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3.2 UudpoBble Bxoabl

3.2.1 MNK110 copepxuT umdpoBble (QUCKPETHBIE) BXOAbI, KONMMYECTBO KOTOPbIX PA3nuYHO B pasHbIX
MCMOMHeHMsIX KoHTponnepa. ObpaboTka 3HaYeHWn C BXOLOB OCYLLECTBISIETCA NONb30BaTENbCKOW Mpo-
rpammon MNJIK.

3.2.2 MakcymarbHble 4acToTbl BXOAHbBIX CUrHaNoB, KOTOpbIE MOTYT BOCMPUHUMATL 3TW BXOAbl, NMpUBe-
OeHbl B Tabnmue 3.1.

Tabnuua 3.1
Pexxum pabotbl MuHuManbHasa ANUTeNbLHOCTb UM- KommeHTapui
AUCKpPeTHoro BxoAa nynbca, BOCpUHUMaeMoro auc-
KPeTHbIM BXOAOM, MKC
MporpammHas obpa- 1667 (300 'u) OnpenenseTcs ANUTENbHOCTBIO LWK-
6oTka na NJiK

3.3 UudpoBble Bbixoabl

3.3.1 MNK110 copepxuT LMppoBbIE (ONCKPETHBIE) BbIXOAbI, KONMUYECTBO KOTOPbIX PasfuyHO B
pasHbIX UCMONHEHUSIX KOHTpornepa. YnpaBreHUe BbIXOAaMU OCYLLECTBMSETCS MONb30BaTENbCKOM
nporpammowu MNJIK.

3.4 Uupgukauusa n ynpaBneHue

3.4.1 Ha nepenHioto NaHesb KOHTpOINepa BbiBeAeHa CBETOAMOAHAS MHAMKALIMA O COCTOSIHUN AVCKPET-
HbIX BXOA0B 1 BbIXOAOB, HANM4YMn MUTaHUSA, HanMumm CBs3W CO Cpeaoi nporpaMmmmupoBaHus MasterScadadD n
0 paboTe KoHTponnepa.

3.4.2 CseyeHue nHaukatopa «[lutaHre» otobpaxaeT Hanmumne NUTaHna KoHTponnepa.
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3.4.3 NHaukaTtop «CBsA3b» 0TOBpaXkaeT COCTOsIHWE MOAKIIOHEHNSI KOHTpOIepa K cpefie NporpaMmmmpo-
BaHua MasterScada4D. NMpu Hannumm cBsA3v co cpepovi MasterScadadD, vHavkaTop cBetutcs. Ons cBsian
KOHTponnepa co cpenort MasterScada4D moxeT ucnonb3oBatbcs Ethernet.

3.4.4 NHavkaTtopbl BXOAOB U BbIXOAOB OTODpaXatoT COCTOSIHME COOTBETCTBYHOLLMX AUCKPETHBIX BXOAOB
1 BbIXOLOB KOHTpOrnepa. MHaMkaTopbl COCTOSIHUST BXOJIOB CBETATCS, €CIIM COOTBETCTBYHOLLMIN BXOS, 3aMKHYT.

3.4.5 Ha nepegHe naHenu, okorio nopta nHtepdenca USB B, pacnonoxeH Tpexno3vUMOHHbIV nepe-
Kroyarerb.

MonoxeHus nepekntoyaTens onpeaensioT creayLlme CocTosiHUS npubopa:

— ecnuv nepekniovaTernb HaxoAuTCs B BEPXHEM (DUKCUPOBAHHOM MOSMOXEHUN, TO NpU cTapTe
KOHTponnepa 3anycTuTca nporpamma nonb3oBaTensi, eCnv OHa HacTpoeHa Ha aBTo-
3anyck (To ecTb, 3apaHee OblNO NPoM3BEAEHO MOAKTIOYEHNe KOHTpoOnnepa K cpeae npo-
rpammupoBaHusa MasterScada4D v cozfaH 3arpy304HbIvi MPOEKT.

— Mocne nay3bl Ha cMeHy BCTpoeHHoro MO — BepxHee MonoXeHue MOHTUMPYeT mass storage
ans nonb3oBaHuns OC MJIK (Linux), cpegHee — MOHTMpYeT mass storage Ans nogknooye-
Hug K IMK.

ecnv nepeknioyaTenb HaXoauTcsa B cpegHeM PUKCMPOBaHHOM MOSMOXEHUKU, TO NPO-rpamma
nonb3oBaTens He 6yaeT 3arpyxeHa B O3Y koHTponnepa v 3anylieHa. 3anyck nporpaMmmbl
nonb3oBaTens cTaHeT BO3MOXEH, eCrnv NMPOM3BECTH NonHyto nepesarpysky MIK.

ecnv nepeknoyaTens nepeseaeH B HUXHee (HedUKCUpyemoe) nonoxeHue, To Yepes 6 cek
yaepXaHusi B 9TOM NOMOXeHU, MPOM3onaeT nepesarpyska KoHTpornnepa.

3.4.6 Nnankatop «bat.» oToGpaxaeT craTyCc BCTPOEHHOrO aBTOHOMHOIO 3fieMeHTa MUTaHWS.
WHamkaTop cBeTUTCs, ecnv HeobxoamMmo 3aMmeHuTb baTapeiiky Tuna CR2032.

3.4.7 B kopmnyce KOHTponnepa pacnofoxeH ManoMOLLHbIA 3BYKOBOW usnyyartens. Bo Bpems pa-
60Thbl NONb30BaTENbLCKOM MPOrpamMmbl 3BYKOBOMW MU3rydaTerlb MOXET UCMONb30BaTLCS KakK AUCKPETHbIV
BbIxog, nogpobHee cMm. PykoBoacTso nonb3osatens MNJIK110. N3nyyaTens MoxeT ObiTb MCMONb30BaH,
Hanpumep, AN aBapuMHOM CUrHanM3auuMn unu nNpu otnagke nporpammbl. YactoTa v rpOMKOCTb 3BY-
KOBOIO curHana MKCMpoBaHbl U He NoAnexaT U3MEHEHMIO.
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3.5 Yacbl peanbHOro BpemMeHu

MJIK110 ocHalleH BCTPOEHHbIMM Yacamu pearlbHOro BPEMEHU, MUTAHUE KOTOPbIX MOXET OCy-
LecTBNSATbCA OT GaTapen. OHeprum MOMHOCTbIO 3apshkeHHOW OaTapen XxBaTaeT Ha HemnpepbiBHYO
paboTy YacoB peanbHOro BpeMeHu B TedeHue 5 neT. B crnyyae skcnnyataumu KOHTpornnepa npy Tem-
nepaType Ha rpaHuuax paboyero ananasoHa Bpemsi paboTbl YacoB coKkpallaeTcs.

3.6 barapes

3.6.1 B npubope ncnonb3yetcsi cmeHHasi 6atapes tuna CR2032. baTtapesi ncnonb3yeTtcsi TOMNb-
KO ANS NUTaHUS YacoB peanbHOro BpemeHwu. MNpu OTKMIYEeHUN MUTaHWSA KOHTPOMep COXpaHsieT npo-
MEXYTOYHbIE Pe3ynbTaTbl BbIMVCIIEHWI U BbIKIIOYAETCS.

3.6.2 lNMpwu paspage 6aTapen, Koraa HanpsXKeHWe Ha Hel OMycKaeTCs HUXe onpeaerieHHoro 3Ha-
YeHusi, BKINoYaeTcs nHankaTop paspsiga 6atapeun (ceetopuosd «bat.» Ha nuueBoin cTopoHe npubopa).
BkrtoueHve nHavMkaTopa CUrHanuavpyerT, Y4To nonb3oBaTento HeobxoanMo 3ameHUTb GaTapeto.

[ns 3ameHbl 6aTapen Heob6xoaMMo Npoaenate cneayoLwye 4eNCTBUS:

- OTKIMIOYUTL NUTaHNE KOHTPOrepa U NOAKMIOYEHHbIX K HEMY YCTPOWCTB;

- 0TCOEAVHUTBb KreMMmbl (CM. pucyHok [.1);

- CHATb KOHTposnep ¢ DIN-peliku (CM. pucyHok 6.16);

- C NOMOLLIbIO OTBEPTKM MOOYEPEAHO BbIBECTU 3aLenbl U3 OTBEPCTUIN HA OAHOM U3 TOPLIOB KOpMy-
ca (CM. pucyHoK 3.2), NoTsIHYB Ha cebsi, akkypaTHO CHSTb BEPXHIOK KPbILLKY BMECTE C Nnatamu;

- NEPEBEPHYTb BEPXHIOK KPbILLKY W, UCMOMb3Ysl U30MMPOBAHHLIA MHCTPYMEHT, U3BMeYb pasps-
avLuytocs 6aTapeto;

- BCTaBUTb HOBYtO GaTapeto;

- c6opKy Koprnyca ¥ YCTaHOBKY Ha MEeCTO, OCYLLECTBMSATL B 06paTHOM Nopsiake.
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(D NPEAYNPEXAEHUE |Heobxoammo ucnonb3oBaTb Gatapeto TONbKO ykasaHHoro tuna. [pu
ycTaHoBke GaTapeu cobniogaiite nonspHocTte! Mpu HecobniogeHun
NonApHOCTM BO3MOXEH B3pbiB 6aTapewn n Bbixod npubopa ns cTpos.
- cbopky Kopnyca v yCTaHOBKY Ha MEeCTO, OCYLLECTBMSATL B 06paTHOM Nopsifike.
3.6.3 Nocne cbopky 1 BKIoYeHUs Nprbopa ybeamTech, YTO Nokas3aHWs YacoB KOppeKTHbI. Mpn Heobxo-
[AMMOCTI CKOPPEKTUPYWiTE NokasaHust Yacos (6onee noapobHo cMm. PykoBoACTBO nosb3oBaTens).

PucyHok 3.2
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4 WUcnonb3oBaHMe Mo Ha3HA4YeHUIo

Mepen ucnonb3oBaHneM koHTponnep MJIK110 Heobxoanmo 3anporpamMmupoBaTh, T.e. co3aaTb
nonb30BaTemNbCKyl0 MporpaMMy M MHemocxeMmy obbekTa B rpaduyeckoM okHe. [locne cospaHus,
nonb3oBaTenbckas Nporpamma MoXeT OblTb COXpaHeHa B 3HeproHe3aBucumon Flash-namatn koH-
Tponnepa u HacTpoeHa Ha BbIMOMHEHWE NOCHe BKIYEHWS NUTaHUS UNW nepesarpy3ku.

MporpammupoBaHmne ocyliecTensieTcs ¢ nomowbto MO MasterScada 4D. [Inst cBa3u co cpenon
NporpamMMMpPOBaHNst MOXeT UCNonb3oBaTbCst MHTepdenc USB (HacTpoViKy COEAUHEHWS U YCTaHOBKY
gpamnsepa cm. MNpunoxenue E) unu Ethernet. Ha pucyHke 4.6 npuBegeH npymMep NOAKMOYEHNS KOH-
Tpornnepa k MK ana nporpammupoBaHuns yepes nHtepdenc Ethernet.

[nsa 3arpy3ku npoekta B KOHTpomnep HeobxoAMMO YCTaHOBUTbL CBSI3b C HWUM M3 cpedbl Mpo-
rpaMmMmupoBaHus. [1ns atoro Heob6xoamMMo nepenTn Ha Bknagky «McnonHeHne» u B okHe «Cuctema» n
none «[letanbHoe AepeBO», KIWKHYB MPaBoOM KHOMKOW MbIluK, BblbpaTb y3ern, COOTBETCTBYOLLMN
HasBaHuto nogkntoyaemoro MIK (pucyHok 4.1).
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MpoexT

Wcnonxesne

Otnagka

Cnpasxg

YcTpoicTea

TMpoEEpHTE COOTLEHNR

%

¥ Cucrema [[letansroe gepeso]

[-[E&]T]

@ fletansHoe gepeso

[ofaeuTe + Yaen APM

Cnpaska  *  yaen Kowtponnep
Macumag »
‘Yaen Maxens oneparopa
3en Cepsep
¥3en QOGnauHLIi cepeuc
Y3en PLC100
¥aen PLC304
Y3en PLC110_30

Yaen PLC110_60

Yaen ADAM3600
Yaen WinPACB000
Yaen WIinPAC5000
Yaen XPACS000
Yaen LinPACE000
Yaen BT6000

PucyHok 4.1
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CnpaBa oT paboyeit obnactv B HacTpoiikax KOHTponfepa n3aMeHuTb IP-agpec KoHTponnepa Ha
192.168.0.10 (npu nopkntoyeHnn Yepes USB mnHTepdeiic) nnm Ha yctaHosrneHHbin IP MK no Ether-
net nHTepdericy ( no ymonyaxuio - 10.0.6.10). MoapobHee cm. Mpunoxerwue E.

PLC110_60 1
& £l
¥ O0wme
Wima PLC110_601
KommexTapui
Metkm
MonHoe UMA Cucrema PLC110_60 1
MporpamMHoe UMA PLC110_60 1
CnpaBouHLIi pasgen
* Koudhurypauma
Hanuume BA3yani3aumi
Mnatcopma Linux
¥ OTHOWeEHWMA
YHacnenosaH oT Bubnuotekn. OWEN Yane PLC 110_60
¥ CBAsb
IP anpec 192.168.0.10
ABT03aNYCK NCTIONHATENLHOM CUCTE (|
[Loctyn no OPC UA O
MakcumansHsii pasmep UDP nakel 0
Howmep skzemnnapa MPLC 0
MopT anA OPC UA 16550
Mopt aAns Web cepaepa 80
Tatin-ayT (Mc) 3000
PucyHok 4.2

Mocne aToro Heo6Xo0ANMO BKIHOUNTL KOHTPOMIEP, NpeABapUTENbHO YCTAHOBMB NepekoYaTens B
BepxHee (hMKCMpOBaHHOe nonoxeHue. [lanee HaxaTb «[OAKMNOYUTEY W B BbiNafaloeM MEHIO Bbl-
6paTb «C 3arpyskon koHurypauum» (pUcyHok 4.3).
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McnonHexxe

I-'/é"“l_‘iﬂ - B ) MpoekT

- - w mm i_‘I [ ]

4
[MogKNHYMTE IMYNALMA

-

0e3 zarpy3xm KoHQ My paLmMmn

MpoeepuTt C|

¥ C3arpy3xod koHQmMrypaumm

@ [ferancHoe gepeso | '| @lﬁ%l?

Y ﬂlm PLC110_ 601

CTapToBan cTpal

OkHa

Mporpamnel

PucyHok 4.3

[ns nopkntoyeHust yepes web-6paysep c MK nnm mobunbHoro yctponcTea aAnst npocmoTpa web-

BU3yanusaumun HeobxoanMo :

1. B none «Cuctema» packpbiTb MeHo ansa NJIK n Beibpate «[Ipadmyeckun nHtepdency u,
KITMKHYB NPaBON KHOMKM MbILLK MO MKOHKe «OkHay, 406aBUTb OKHO (PUCYHOK 4.4);
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¥ Cucrema
@ JetantHoe gepeso - T
~ B PLc11o601 #

B MapameTpsl

- ’ Mpachuyecknii uHTepdeiic
B aGnon skpana
=

| O™ HoBaemTs » [ Okuo
3 W Cnpagka y  [amka
< M Macwrag »
Oepeeo 3
Mpor
= P Mowck 3

~ Coof  BocCTAHOBMTL yMOM4aHUA
bl g Cryx  OTKDHITE B HOBOM OKHE
b 5 ApxvBL
b J 3anaum
;) BHelHwe kaHansl
s TpoToXOMNEl

o
b 4% BCTDOBHHLIE KaHAMl =

PucyHok 4.4
2. 3artem co3gaHHOe OKHO HeobxoauMo HasHaunTb cTapToBbiM Ans MIK (pucyHok 4.5);
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¥ Cuctema PLC110_60 1.PLC1 010kH01
@ [letancroe pepeso
~ jj PLctioe0 »
b MapameTpsl
’ pachMyeckni MHTEpDERC

«

B waGnon skpana
—

3 OxkHa
B o P‘Iaauauwrb CTapTOBLIM OKHOM 3 PLC110_60 1.LLabnoH 3kpaqa
% Megi  omecTuts B DubnvoTeky OkHo 1
1 Mepeiitn
< Mero
1 Cnpasra »
— Mporpat Macwrat 3
_ Coobwe [epeso 3
b Crywds Mouck ]
. OTKpbITE OkHO 1
Pris APXMBE  ynopTIp0BATE CIACOK NAPAMETPOB
P-l g 3adau  Ypanute OkHo 1 Del
4 BHewwy  Konupoeats OkHo 1 Chri+C
"'. MpoTox;  Bbipesats OkHo 1 Chri+X
»-#% Bcrpoer  [lybnuposatb OkHO 1 1 pa3 Cwi+D
BOCCTAHOBITE YMONYaHHA
MepevmeHoBaTL

WHKancynAuMA caAsei

PucyHok 4.5

3. Banyctutb Gpaysep Ha KOMMNbloTEPE UMM HA MOBUIBHOM YCTPOWMCTBE, yKasaTb B aApeCcHOW
ctpoke IP-agpec MNJIK (Hanpumep, 192.168.0.10) n goxaatbest 3arpy3ku WEB-cTpaHuupl.
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Bpems peakuum BxoaoB/BbIXxo[oB

Bpemsi peakuuu 3aBUCUT OT TUMOB NPUMEHSIEMbIX BXOAOB/BbIXOA0B. AHANUTUYECKOE BbipaXeHue
Ons onpeneneHns BpeMeHU NOTHOro OTKIMKa KoHTpornnepa (ToTkn) umeeT Bug

Totkn = TBx + 2Tuukna + TBbIX,

roe  TBX — BpeMsl peakuuu Bxoda Ha usmeHeHue U3MYeckoro curHana (Bknwo4vas dunbTpa-
umio). Mo ymonyaHuio 3HayeHust ansa sxogos — 1,0 mc;

Tumukna — spems umkna MNJK. YctaHoBneHHoe 3HayeHue no ymonyaHuioo — 10 mc. HactpavsaeT-
cs B okHe Cuctema — 3agaum — OcHoBHasa 3aga4va — Mepuoa, mc MO MasterScadadD. Onutens-
HOCTb LIMKINa MOXHO Y3HaTb, MOAKIIOYMB MOAYSb CTaTUCTUKN, — OH NOAPOOHO onuncaH B PIT;

TBbIX — 3aepxkka Ha cpabaTbiBaHUe BbixoAa. 3HAYEHNs Ans penerHbixX BbixogoB — 50 Mc; ans
TPaH3UCTOPHbIX BbIXOAOB — 5 MC (B Tabnuue 3.2 AaHHbIN napameTp Ha3biBaeTcs «Bpems nepeknio-
YEeHUS U3 COCTOSHMSA «1» B coCcTOsiHME «0»).

[Mpumepbl pacyeTa BpeMeHW MOHOro OTKMNMKA KOHTponnepa Ans pasHbiX BapMaHTOB UCMOMb30-
BaHWUS BXOZOB M BbIXOAOB MPUBEAEHbI HUXKE.

Mpumep 1: MakcManbHO GbICTPbLIN OTKIMK MOXET BbITb peanu3oBaH Npu UCMOSb30BaHUN BbICT-
pbIX BXOAOB U BbIXOAOB, Y YCTAHOBNIEHHOM MUHWMAarbHOM 3HavyeHuu BpemeHu umkna MNJIK:

Totkn =Tex + 2Tumkna + Teeix = 1,0+ 2 - 10 + 0,02 = 21,02 mc.

Mpumep 2: Hanbonee MeAnNEeHHbIV OTKIUK MOXET ObiTb peanusoBaH Npy UCNoONb30BaHUM 0bObIY-
HbIX BXOAOB, PerfenHblX BbIXOAOB WM YCTAHOBMEHHOM (PUKCMPOBAHHOM 3HA4YeHMU (MO YMOMYaHWIO)
BpeMeHu yukna MNrK:

ToTtkn = TBx + 2Tuukna + TBbix =1+ 2 - 10 + 50 = 71 mc.
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5 Mepbl 6e3onacHoOCTU
5.1 Mo cnocoby 3awmTbl OT NOPaXeHNS ANEKTPUYECKUM ToKoM KoHTpornep MJ1IK110-24.X* cooT-
BeTcTBYeT knaccy lIl, a MNK110-220.X cooTtBeTCcTBYET KNnaccy Il no FOCT 12.2.007.0-75.

NMPUMEYAHUE * CrniegyeT MOAKMHOYaTb UCTOYHWK MUTAHUS TOMbKO CO CBEPXHU3KUM
6e3onacHbIM HanpshkeHnem cornacHo FOCT 51841-2001.

5.2 lMpu akcnnyaTauMm u TexHuyeckoM obcnyxusaHuuM Heobxogummo cobniogaTbe TpeboBaHWsA
FOCT 12.3.019-80, «[MpaBun akcnnyatauum 3nekTpoycTaHOBOK noTpebutenen» n «lpasun oxpaHbl
TPYyAa Npu SKCnyaTaummn anekTpoycTaHoOBOK NoTpebuTenen».

5.3 OTKpbITble KOHTaKTbl KMEMM KOHTpOMnepa npu 3Kcrnyatauum HaxoasaTcs nog HanpspkeHnem
BennunHon Ao 250 B. Jliobble noaknioyeHns K KOHTponnepy u paboTbl MO ero TexHu4eckomy obceny-
XMBaHMIO NPOU3BOASATCS TOMbKO MPU OTKMHOYEHHOM MUTaHWU KOHTPOSEepa M NOAKIMOYEHHbIX K HEMY
MCMOSTHUTENBbHBIX MEXaHN3MOB.

5.4 He ponyckaeTcs nonajaHwe Brarv Ha KOHTaKTbl BbIXOAHbLIX COEAWHWUTENEN W BHYTPEHHWe
3MeMeHTbl KOHTposnnepa. 3anpeljaeTcs UCMOofb30BaHWE KOHTponnepa npu Hanmuun B aTMmocdepe
KWUCNOT, WenoYen, Macesn 1 NHbIX arpeCcCUBHbIX BELLECTB.

5.5 lMNopaknoveHue, perynupoBka 1 TexHudyeckoe obcnyxuBaHue koHTpornnepa MIK110 gomnxHbl
NpoV3BOAUTBECHA TOMBKO KBanNUMULMPOBAHHBIMW CrieLmanucTamMmm, U3yYnBLUIMMU HacTosiLee pPyKoBOd-
CTBO MO 3KcnyaTaumm.
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6 MoHTax M noaroToBKa K pabote
6.1 YcTtaHOoBKa KOHTporssiepa

6.1.1 lMpn MOHTaxe KOHTPONNepoB HeobXoAMMO yuuTbIBaTb Mepbl He3onacHocTw, MpeacTas-
neHHble B pa3gene 5. [ins obecneveHuns anektpobesonacHocTu npy MoHTaxe MJ1IK110 cnepyeT pyko-
BOACTBOBATbLCHA Noapasaenom 2.2.

6.1.2 lMpn MOHTaxe ANs KOHTpornepa npeaBapuTenbHO MOArOTaBNMBaETCA MeCTO B LKady
anekTpoobopynoBaHus. KoHCTpykums wkada formkHa obecneumBaTth 3allMTy KOHTpornepa oT nona-
[aHus B HEro Bnaru, rpsiav 1 NoCTOPOHHUX NPeaMETOB.

6.1.3 KoHTponnep 3akpennsetrcs Ha DIN-peliky vnu BHYTPEHHIOIO CTeHy Likada 3alienka-
MU BHM3.

YcTtaHoBKa koHTponnepoB Ha DIN-pelike

OCYLLECTBISIETCS B crneaytoLuei nocneaoBaTenbHOCTH:

1 Mpou3ssoaunTcst nogrotoBka Ha DIN-pelike MecTa Ans yCTaHOBKW KOHTpoOSfepa B COOTBETCTBUM
C pa3mepamu, npuBedeHHbIMU B MNpunoxexHun A.

2 KoHTponnep ycraHaBnmBaeTtcs Ha DIN-peliky B cooTBeTCTBMM C pucyHKoM 6.1 a) no ctpernke 1.

3 KoHTponnep ¢ ycunuem npwxkumaetcs kK DIN-peiike B HanpaBneHumn, Noka3saHHOM CTperikom 2,
00 dukcaumm 3aLlenku.

4 [Ins gemoHTaxa koHTponnepa ¢ DIN-peviku, B NpoylinHY 3allenku BCTaBMNSETCA OCTpue OT-
BEPTKM (CM. pUCYHOK 6.16), 1 3aLLenka OTXXMMaeTcsi Mo CTpenke 1, Nocne Yero KOHTPosnep OTBOAMUTCS
oT DIN-perikn no ctpenke 2. Npy gemoHTaxxe npubopa obe 3allenkn HeobxognmMo OTKUMaTb OOHOBpe-
MEHHO.
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PucyHok 6.1 — MoHTax koHTponnepa ¢ kpenneHnem Ha DIN-penky
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YcTaHoBKa KOHTPOMNEPOB Ha LWUTe YNpaBrieHWUsi OCYLUECTBMAETCA B criedylowwein nocne-
[oBaTenbHOCTY:

1 Ha wwure ynpaBneHus Npou3BoAUTCS NOArOTOBKA MecTa Ans YCTaHOBKM KOHTposnepa B
COOTBETCTBUM C pasMepamu, npuBegeHHbiMu B MpunoxeHun A (pucyHok A.3);

2 KoHTponnep ycTaHaBnMUBaeTCs Ha LUMTE YNpaBrieHnsl U 3akpennseTcs ABYMS BUHTaMu

M3, He BXoAsLWMMM B KOMNMEKT NOCTaBKW. [Ns KpenneHus NCnonb3yTcs NPOYLUWHDI,

pacnornoXeHHble y OCHOBaHUS KOpryca KOHTpornepa.
6.1.4 Mpun MOHTaxe crneayeT OCTaBUTb 3a30Pbl MeXAY CTEHKAMU M KOPMYCOM KOHTponnepa He
MeHee nokasaHHbIX Ha pucyHke A.4 (Mpunoxexue A).

6.2 MoHTaX BHeLUHUX cBA3en

6.2.1 O6wue TpeboBaHUA K MOHTaXHbIM NpoBOAaM

[na obecneyeHns HaOEXHOCTU JNEKTPUYECKUX COEAUHEHUA PEKOMEHAYeTCs WCnonb3oBaTb
TONMbKO MeAHble nMposoga. [poBoa nepes coeAnMHeHMeM HeobXoAMMO 3a4YUCTUTb Ha ANVHY 5 MM, C
TakMM pacyeToMm, 4Tobbl Cpe3 13oNsALMKU NIOTHO Npuneran K KNeMMHOW KOnoake, T. €. YToObl oronex-
Hble y4acCTK1 NMPOBOAA He BbICTyMNanu 3a ee npegensl. [ins rubkoro (MHOroXunbHOro) Nposoaa creay-
€T UCrnonb3oBaTbCs 0B6XKUMHbBIE BUNOYHbIE HAKOHEYHUKK (Hanpumep, Tuna HB1,5-3, pucyHok 6.2).
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0.5..1.5

PucyHok 6.2 — MNMoarotoBka MHOroXuIIbLHOro NpoBoAa ANl MOHTaXa ¢ HAKOHEYHMKOM

BxoaHble Lenv ynpaBneHus:

MakcvmanbHoe ceyeHve NpoBOAOB, MOAKMIOHYAEMbIX K KNEeMMaM MNPy MOHTaXe XeCTKUM Ui rmb-
kum nposogoM — 1 Mm? (cooTeetcTayeT 18 AWG).

MuHVMarnbHOE ceyeHne NPOBOAOB, MOAKIIOYAEMbIX K KnemMmam ynpasneHus 0,25 Mm2,

Llenun nuTaHusa u BbIxoaHbIe:

MakcrmanbHoe ceyeHne NpPoBOAOB, NOAKMIOYAEMBIX K KNeMMaM Mpy MOHTaXe >KeCTKUM MpoBO-
aom — 1,5 mm? (unu 2x0,75 mm?) (cootseTctyeT 16 AWG).

MakcumanbHoe ceyeHne NpoBoAOB, MOAKMIOYAEMbIX K KNEMMaM Npy MOHTaxe rMbKk1UM NpoBOAOM
— 1 mm? (cooTBeTcTBYET 18 AWG).

MuHMMarnbHoe ceveHne NPOBOAOB, MOAKIOYaEMbIX K kremmam 0,25 Mm?2,

Knemmbl KOHTponnepa crnefyeT 3atarmeatb ¢ MOMeHToM 0,2 H-m.

Ona ypoGcTBa MOAKMIOYEHUIA KNEMMHbIE  KOMIOAKM KOHTpoOnnepa siBMSIOTCS  CbEMHbIMMU
(cm. npunoxenve ). Ana oTCoeaAMHEHUs KNEMMHbIX KONOAOK HEOOXOOMMO CHSITb KPbILLKY KOHTPOI-
nepa, BbIKPYTUTb BUHTbI M CHSATb KOMOAKW B HanpaBneHnu, ykasaHHOM Ha pucyHke [.1 cTpenkamu.
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NMPEAYNPEXOEHMUE [He cnepgyeT yknagbiBaTb CUrHanbHble MpoBOAa B OOWH XIYT UK KO-
pob ¢ cunoBbiMK NpoBoAamMu. [inst 3almThl Lenew oT BMUSHUSA BHELL-
HVX HaBOAMMbIX MOMEX PeKOMEHAYETCS NMPUMEHSITb 3KPaHWPOBaHHbIE
kabenu.

6.2.2 MNopaknioyeHUe NUTaHUA

MutaHne koHTponnepa MNK110-220.X.X-X crnegyeT ocyLecTBnATb OT pacrnpegeneHHon nuTato-
Len ceTu, He CBA3aHHOW HEMNOCpPeaCTBEHHO C MUTAHWMEM MOLLHOIO CWUMoBOro obopyaoBaHusi. Bo
BHELLUHEW Lenyu pekoMeHayeTCs YCTaHOBWUTL BbIKMovaTenb, obecneymBatoLwmin OTKIIOYEHNE KOHTPOT-
nepa ot cetu. CnegyeTt ncnonb3oBaTb aBTOMaTUYECKUIA BbIKMOYATENb, PacCYMTaHHbIA Ha Tok 1 A,
xapaktepuctuka B. He crnegyeT ocyllecTBnsiTb NUTaHUE Kakux-nmbo YCTPOWUCTB OT CETEBbIX KOHTaK-
TOB KOHTpoOnnepa.

MuTtaHne koHTponnepa MJIK110-24.X.X-X pekomeHayeTCsi OCYLLECTBNATb OT SIOKanbHOrO UCTOY-
HMKa NOAXOASILLEN MOLLHOCTW, YCTAHOBNEHHOIO COBMECTHO C KOHTPOINEpPOM B Lukady 3nekTpoobo-
pyooBaHus. Mpu nuTaHWM OT pacnpefeneHHon ceTn pekoMeHOyeTCs yCTaHaBNMBaTh nepes KOHTPos-
nepoM ceTeBol punbTp, NOAABNAOLLMA MUKPOCEKYHAHbBIE UMMYTNbCHLIE NOMEXW.

CxeMbl NOAKMIOYEHUst NUTaHWA NpeacTasneHsl B MNpunoxexnun b.

6.2.3 MopkntoyeHne BXOOOB U BbIXOAOB

6.2.3.1 lNoaknioyeHne UCTOYHMKOB CUrHaNoB K AMCKPETHbIM BXO4aM, a Takke NOAKIIoYeHue uc-
NOSTHUTENbHbLIX MEXAHWU3MOB K OUCKPETHBLIM BbIXO4aM OCYLLECTBSAOTCA B COOTBETCTBUMN CO CXeMaMu,
npuseneHHbIMu B MpunoxeHun B.

6.2.3.2 TpaH3MCTOpHbIE BbIXOAbl PAaCCYNTaHbl HAa MHAYKTUBHYIO Harpy3ky kateropun DC13 u He
TPebyOT AONOMHUTENBHON 3aLLMTLI MPU NOAKIIOYEHUN HArpy3kn, COOTBETCTBYHOLLEN 3TON KaTEropuun.
PenenHble BbIXoAbl HE MMEIOT BHYTPEHHEN 3awmTbl OT neperpysku. Mo aTon npuuvHe cnegyet wc-
nonb3oBaTh 3NIEMEHTHI 3aLLUThbI, NMOKa3aHHbIe Ha pucyHkax B.6 1 B Tabnuue B.1.
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6.2.3.3 [N MHOYKTMBHbLIX Harpy3ok, Hanpumep, Npy UCMOMb30BaHUMN KOHTAKTOPOB UMW MarHuT-
HbIX KManaHoB, yrnpaBnsieMbIX NOCTOSIHHBIM HanpsiKeHneM, HeobxoanMo Bceraa ncnonb3oBatb 6e3bl-
HepUWOHHble Avodbl. OTN AMoAbl 4acTo YCTaHaBNMBAKTCA B yNpaBnsieMble YCTPOWCTBa 3apaHee.
Ecnu e oHW He ycTaHoBMEeHbI, TO HE06X0ANMO 06EeCNEYNTL NX MOHTaX.

6.2.3.4 EcnM WMHOYKTUMBHbIE HArpy3ky BKIIOYAKOTCA periedHbiIMU BbIXO4AMW C MEePEMEHHbIM
HanpsikeHveMm, cnegyeTt npegycMoTpeTb RC-Lenouky, CHKalOLLYI0 NMKOBOE HanpshKeHve npu BKIo-
YEeHWUW Harpysku 1, bnarogaps 3ToMy, 3aLUMLLAIOLLYI0 KOHTaKTbl perne oT NOBPEXOEHWUI NPU UCKPOBOM
paspsige. bonee nogpo6Ho cm. Tabnuuy B.1.

BHumanme! MNpy nogkntoueHnn K BbixogHbIM anemeHTam MJIK110 Tuna pene uenen ¢ Hanpsixe-
Hnem CHBH (cBepxHu3koe GesonacHoe HanpsikeHue no FOCT 51841) BmecTe ¢ ApyrMMu LensiMu
HeobxoauMO MMETb BBMAY, YTO M3OMSLUST MEXAY rpynnamMmn BbIBOOOB XapakTepuayeTcs Kak qyHKUMO-
HanbHaa gnsa uenen ¢ pabouum HanpsbkeHnem go 300 B no FOCT 51841. MopknioyeHue K rpynne
BbIXO[0B, COCEACTBYIOLLEN C rPYMnnoK, 3anuTaHHON OT MCTOYHUKA HanpshkeHusl, oTBevatolero Tpebo-
BaHusM CHBEH HanpsikeHus 6onee 50 B (gevictBytoLlero) npuseget k Tomy, 4to uenbs CHBH Takosoi
yXKe CUYMTATbCS HE CMOXET, T.K. dNEeKTpMYeckasi MPOYHOCTb M30NSALMN MeXay rpynnamm He oTBeyaeT
TpeboBaHuam, npegbasnsemon TOCT 51841 k ycuneHHoW M3onsuuyM Ans TakuxX 3HAYEHWA HOMMU-
HanbHOro HanpsKEHUs ceTen.

6.2.4 MNopgknioyeHne yctpoucTs k MIK110
Cnocobbl NoAkNoYeHNs YCTPONCTB K npubopy npvBeaeHsbl B Tabnuue 6.1.
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Ta6bnuua 6.1

Moakniovyaemoe MopT Ka6enb Howmep KommeHTapuin
YCTPOWCTBO NnK110 pUCYHKa
Mogynu BBoga/BbiBoga| RS-485 BuTasa napa - MoaknoyeHne NponsBoanTb
Mx110, naHenu mnHauka- npuv OTKIIOYEHHOM Hanpsixe-
umn, a Tawkke noboe, HWM NMUTaHNS BCEX YCTPOWCTB
noggepxuBawwee RS- cetn RS-485*. InuHa nuHumn
485 wn npoTtokonbl K3 cBsA3u He 6onee 1000 m.
Tabnuusbl 2.2 CobntogaTtb NONsSIPHOCTb.
MK (pexvum otnagkm wn| RS-232 KC14 r1 MNopgknoyeHne Heobxoaumo
TecTMpoBaHusi BCTpoeH- | Debug NPOU3BOANTb NPU OTKITHOYEH-
Horo M0) HOM HanpsHKeHUN NUTaHNsA
Toboe ycTponctBo, | RS-232 | KC16 nnm KC178 | I.2,T.3 MK n nogknto4aemoro
nogaepxuBarmowee RS- 3aBUCUMOCTU OT ycTponcTea*. [inuHa kabens
232 wn npotokonbl U3 BMAa pasbema Ha He [JOIMKHa npeBblwaTth 3 M.
Tabnuubl 2.2 npucoeanHaeMmom

YCTpONCTBE
MK Ethernet Ethernet UTP - [OnuHa kabens He gomkHa

Cat5 npesbliwatb 100 m.

MK, yctaHoBka cBsaA3u co | USB De- | USB B —-USB A - OnvHa kabens He [omkHa
cpegov  nMporpaMmMupo- vice npesblwate 1,8 m. TlMogknto-
BaHUS YeHne OocylecTBMsieTcs Mno-

cne nogayn Ha [JK Hanps-
XKEHUs MuTaHust 1 cnycTa
3-5cek, HeobxoauMbIx Ans
3arpysku MJIK.
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CwmeHa BcTpoeHHoro MO ocyuwectBnseTcs ¢ ncnomns3oBaHnem nopta Debug RS-232, npu atom
noaknoYeHue ocyulectansieTcst kabenem KC14.

(D NPEAYNPEXAEHUE

* Ecnv gaHHoe ycrnoBue Mo KaknuM-nnbo npuyMHaMm He MoxeT ObiTb
BbINOSMHEHO, TO HEOOXOAUMO OTKMIOYUNTL MUTaHUE XOTA Obl OQHOMO U3
3TUX YCTPOWCTB.

**Ecnun oTkntodeHne nutanus MK u MK HeBO3MOXHO, TO pekomeHay-
eTcs cneayoLmii NopsAoK NoakmnoYeHns kabens:

— B NepBylo ovepeap, kabenb nogkntovaetcs k MK ¢ nomoLubo pasb-
eMa Ha nepegHen naHenu;

— 3aTeM kabenb Heobxogumo noakmounMTb K COM-nopTy KoMnbloTepa;
npeaBapuTenbHO AN BbIPaBHWBaHUSI 3NIEKTPUYECKUX NOTeHuuanos
MNK n komnbioTepa criegyeT KOCHYTbCA MeTanfuMyeckod 4acTblo
pasbema kabens metannuyeckoro kopnyca COM-nopTa KommnbloTEpa.

HeBbinonHeHne 3TMX Tpe6oOBaHUM MOXET NPUBECTU K NOBpexae-

HU1IO MOPTOB yCcTpoucTB!

B0O3MOXHbIN BapyaHT CTPYKTYpbl COEAMHEHUI KOHTPOMnepa npu ero paboTte B aBToMaTU4eCKon
cHCTEME ynpaBreHNs TEXHONOrMYeCKUMM NpoLieccaMm NokasaH Ha pucyHke 6.4.

45



Pabouan craHums CeteBoii
KOHLEHTpaTop
(HUB)
2
= 2
w
Ethernet Cetb npeanpusTvs (yposeHs ACYT)
« FAK Ne2 Ethernet
« FVIK Ne3 Ethernet DUCKpETHbIE
JATIMKN
- < BrogHble curkansi
|
1 = =
<PS22 R B e
ih 18
RS-485 | ]
PR
Nanens 2
onerrm],)a 3 QQ — =
(CNK107) o Wenonsuenshbie
! MEXaHU3MbI K cetn RS-485 No1 @
1 k cetn RS-485 Ne2 ®

PucyHok 6.4 — Mpumep CTPYKTypbl coeamMHeHU npu ucnonb3oBaHum MIK B cucteme ynpaBneHus
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Mopaynu esona/eeisona Mx110

AHanoroeble AHanoroeble
u amckpeTHble || MCKPeTHbIE u auckpeTHbie || AMCKpeTHbie
DATYNKK BbIXOAbI LATYHKY BbIXO/IbI

t Cerb RS-485 Net
Cetb RS-485 Ne2

|

MK unm paTavku
¢ UHTEpdeiicammn
RS-485

PucyHok 6.4 — MNpumep CTpPYKTYpbI coeanHeHun npu ucnons3osaHuu MJK B cucteme
ynpaBrieHus (npoAorkeHue)
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6.3 MpoO6HbIN NyckK

6.3.1 Ecnu MJIK Haxoguncs gnutenbHoOe BpeMmsi Npu TemnepaType Hwke pabodyen, To nepen
BKMOYeHWeM 1 Havanom pabot c MNJIK Heobxoanmo BbigepxaTb ero B NOMeLLeHUM C TemnepaTypoun,
cooTBeTCcTBYylOLWEeNn paboyemy amanasoHy (oT muHyc 40 go +50 °C), B TeueHue He meHee 30 MUH.

6.3.2 lMepen nopadven nutanms Ha [JIK crnegyeT npoBepuTb MPaBUIIBHOCTE MOAKIIOYEHUS
HanpsKeHnsi 1 ero yposeHb. [1na mofgenei ¢ NUTaHWeM NepeMeHHbIM TOKOM:

—  NpM NOHMXKEHHOM HanpsbxeHun (Huxke 90 B) koHTponnep paboTtatb He ByaeT (oTknoUNTCS —
TOYHbIV MOPOr OTKIIOYEHWS HE pernameHTupyeTcs);
—  Mpu NpeBbIeHUN HanpsixkeHust (bonee 264 B) BosmoxeH Bbixod MJ1K 13 ctpos.

[ns mogenemn ¢ NMTaHMEM OT UCTOYHUKA MOCTOSIHHOIO HaMpPsXXeHNs:

—  Npwv HanpsikeHnn HUxe 9 B paBoTa koHTponnepa He rapaHTUpyeTcst (KOHTponnep npekpa-
LaeT GYHKUMOHUPOBATb, OAHAKO, U3 CTPOSI HE BLIXOQWT);
—  NpV NPEBbILLEHUN HAMNPSXKEHWS MUTaHUs ypoBHst 30 B BoamoxeH Bbixog MK 13 cTpos.

6.3.3 lMpu nogaye Ha MJIK HanpsXeHnsa NUTaHMsa AONYCTUMOrO Ananas3oHa Ha NLEBON CTOPOHE
Kopryca Ha4nMHaeT CBeTUTbCA 3eneHbiM ceeTom uHankaTop «MUTAHUE». Ecnn HanpsxeHne nutaHus
crnvwkom Huskoe, uHaukatop «MUTAHUME» He ByaeT cBeTUTbCS.

6.3.4 [Mocne BKMOYEHUsI NUTaAHWA KOHTPONIep 3arpy3nTcs, — Npu 3TOM KPaTKOBPEMEHHO BKITO-
yaTcsi 3BYKOBOW CUrHanmsatop M BCe dnemeHTbl uHaukauun. Ecnun B KoHTponnep Obina 3arpyxeHa
nonb3oBaTenbckasl NporpamMmma, oHa cpasy HauMHaeT UCTIONHATLCS.

6.3.5 Ecnu nocne BKkMOYEHWs NUTaHWSA BbINOMHEHME MPOrpaMMbl HE Havanocb, HeobXxoaumo
npoBeputb Hanuume B namatv MJIK nporpammbl, NpoBepUTL NOMOXEHWE TPEXMO3ULMOHHOIO nepe-
knovatenst (cM. n.3.4.6) u cnepoBaTb MHCTPYKUMAM pasgena 6.4 u PykoBoacTBo nonb3oBaTens
MnK110.
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6.4 Mounck n ycTpaHeHue HeucnpaBHOCTEN

6.4.1 CocTosiHne KoHTponnepa oTtobpaxatoT CBETOAMOAHbIE MHAOMKATOPLl Ha ero nepegHein na-
Henn (CM pasgen 3.3), noaTomy:
oTcyTcTBME cBeveHus nHaukatopa «MUTAHME» nocne nogayn nuTaHWs Ha KOHTponnep
03HavaeT, YTO MoJAaHHOE HamnpsKeHUe CRMULIKOM HU3KOE WU KOHTPOMNep He UCMpaBeH, U
nornb3oBaTesb JOMKEH MPOU3BECTU MPOBEPKY LiENen NUTaHus;

—  oTcyTcTBME cBeyeHust nHankatopa «CBA3b» o3HavaeT, 4TO NoAkmNoYeHe KOHTpornepa K
cpene nporpammupoBaHus MasterScada4dD He peanu3oBaHO, M MoNb3oBaTeNb AOIDKEH
Npou3BECTM NMPOBEPKY NOAKNI0YEHNS koHTponnepa K MK nHtepdeiicHbIM kabenem.

6.4.2 lMpoBepuTb paboTOCNOCOGHOCTL BXOAOB U BbIXOOOB KOHTpONepa MOXHO U3 cpedbl Mas-
terScada4D, 3agaBasi COCTOSIHUS COOTBETCTBYHIOLLMX Lienen cornacHo PykoBoacTBy Nonb3oBartens.
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7 TexHuyeckoe obcnyxuBaHue
7.1 Tpwy BbINOMHEHUN PaboT NO TEXHWYECKOMYy OBCNYXUBaHWIO KOHTpoNnepa creayeT cobnio-
natb Mepbl 6€30NacHOCTH, U3NOXeHHbIe B pasaerne «Mepbl 6e3onacHOCTUY.
7.2 TexHM4eckuit OCMOTP KOHTpoOsfepa MpoBOAMTCH OBCMyXMBAIOLWMM MEPCOHANoM He pexe
ofHoro pasa B 6 MecsLeB v BKMoYaeT B cebs BbINONHeHWe cneayoLwwmx onepauuii:
—  OYMCTKY KOpnyca 1 KNeMMHbIX KONOAOK KOHTpomnnepa OT MNbiun, rPsian U MOCTOPOHHWX Npea-
MeTOB;
—  MpoBepKy kayecTBa kpenneHusi kKoHTponnepa Ha DIN-pelike nunu cteHe;
—  npoBepky 3apsiga 6atapeu no nHaukaTopy «bat.» (kormaa npubop Haxogutcsi B pabouvem
pexume);
—  MNpOBEpKy KayecTBa NOAKMIOYEHUS] BHELLHNX CBA3EN.
OB6HapyxeHHble NP1 0CMOTPe HeJOCTaTKN criefyeT HEMEANEHHO YCTPaHNTb.

8 TpeboBaHus K MApKUpPOBKe

Mpwn n3rotoBnexHny Ha NpubOpP HaHOCATCS:
— HaMmeHoBaHvie Npubopa;
— cTeneHb 3awwmThbl kopnyca no FOCT 14254;
— HanpsbkeHWe W 4actoTa NUTaHus;
— noTpebnsiemMas MOLLHOCTb;
— Kracc 3awuThbl OT NMopaxeHus anekTpuyeckum Tokom no MOCT 12.2.007.0;
— eAVHbIN 3HaK obpaLLeHns NPOoAYKLMW Ha PbIHKE rOCYyAapCTB-YNieHOB TaMOXeHHOro cot3sa
(EAC);
— CTpaHa-usroToBuTENb;
— 3aBO/CKOV HOMep npubopa 1 rof Bbinycka.
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Ha notpebutenbckyto Tapy HaHOCATCS:
— HaumeHoBaHwue npubopa;
— eOVHbIN 3HaK obpalleHuss NpoAyKUMM Ha PblHKE rOCyAapCTB-4NeHOB TaMOXEHHOro corsa
(EAC);

— CTpaHa-u3roToBUTEnb;
— 3aBOACKOM HoMep npubopa 1 roa Bbinycka.

YnakoBka KoHTponnepa npounssogutcs B cootetctBum ¢ FTOCT 23088—80 B noTpebutenbckyto Tapy,

BbIMNOSTHEHHYHO U3 KOPOBGOUYHOro kapToHa no FOCT 7933-89.

9 KomnnekTHoOCTb

Kontponnep IMNK110 (McnomnHeHre B COOTBETCTBUM C 3aKa30M) 1 wr.
Kabenb KC14 1 wr.
3arnywka Ethernet 3 wr.
MacnopT n MapaHTWUHLIA TanoH 1 9k3.
PykoBopacTBO Mo akcnnyaraumm 1 aka3.

M3roToBuTenb octaensieT 3a coboin npaBoO BHECEHWUsI JOMNOMHEHUA B KOMMEKTHOCTb KOHTposnsepa 6e3
yBeJOMJTEHNA UK CornacoBaHns C Nosfib3oBaTenem.

10 TpaHcnopTupoBaHue U XpaHeHue

10.1 KoHTponnepbl TpaHCMOPTMPYIOTCA B 3aKpbITOM TpaHcnopTe noboro Buaa. KpenneHve tapbl
B TPaHCMOPTHBIX CPeACcTBax AOIMKHO MPOM3BOAUTBLCH COMMAacHO npasuiiam, AeVCTBYHIOLWMUM Ha COOoT-
BETCTBYIOLLMX BUAaX TpaHCNopTa.

10.2 YcnoBusi TpaHCNOPTUPOBAHUS AOSMKHLI COOTBETCTBOBATh ycnoBusaMm 5 no FOCT 15150-69
npu TemnepaTtype okpyxaroLlero Bosgyxa oT MuHyc 40 go +70 °C ¢ cobniogeHnem mep 3awmthbl OT
yAapoB 1 Bubpauui.

10.3 lNepeBo3ka OCyLLECTBMSETCA B TPAHCMOPTHOM Tape MOLUTYYHO UMK B KOHTENHEPax.

51



10.4 YcnoBusi xpaHeHust B Tape Ha Ckrnafe U3rotoBuUTenst U NoTpedbutens [OMmKHbI COOTBETCTBO-
BaTb ycrosusim 1 no FOCT 15150-69. B Bo3ayxe He [OMKHBI NPUCYTCTBOBaTb arpeccuBHbIE NpUMe-
cun. KoHTponnepbl cnegyeT XpaHuTb Ha CTennaxax.

11 lapaHTuUMiHbIEe 0GA3aTenbLCTBA

11.1 W3roTtoBuTEnb rapaHTUpyeT COOTBETCTBME KOHTponnepa TpebosaHusim TY npu cobnioge-
HUW YCMNOBWIA 3KCMyaTaumm, TPAaHCMOPTUPOBAHUS, XpPaHEHNSI N MOHTaXa.

11.2 MapaHTUIHBIN CPOK IKCMNyaTauumn — 24 mecsiua co AHA NPoaaxu.

11.3 B cny4ae Bbixofa KOHTpornepa n3 CTposi B Te4YEHME rapaHTUIAHOIO cpoka npu cobnogeHnm
nonb3oBaTefnieM YCrnoBuUi 3KCnyaTtauun, TPaHCMOPTUPOBAHNSA, XPaHEHUSI U MOHTaxa npeanpusitue
n3roToBuUTENb 0683yeTCA OCYLLECTBUTL €ro 6ecnnaTHbIi PEMOHT UMK 3aMeHy.

11.4 Mopsigok nepefaym KOHTPOnepa B PeMOHT coepKaTcsl B NacnopTe U B rapaHTUIMHOM TasioHe.
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MpunoxeHune A. NabapuTHble U YCTaHOBOYHbIE pa3Mepbl
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PucyHok A.1 — NabapuTtHbie pa3mepsbl MJ1K110.X.60.X-X
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PucyHok A.2 — Na6aputHble pasmepbi MIK110.X.32.X-X n MNK110.X.30.X-X
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PucyHok A.3 — PasmeTka AnA ycTaHOBKM Ha WUT
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PucyHok A.4 — Pacctosinne go cteHok kopnyca MNJIK npu MmoHTaxe aons obecneyeHusn
BEHTUNALUMN
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MpunoxeHune b. PacnonoxeHne KOHTaAKTOB ANSl NOAKITHOYEHUA

BHeLWHUX Lueneun
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PucyHok B.1 — Cxema pacnonoxeHus u HasaHavyeHue knemm Ha MJNK110-220.60.P. Cxema
ansa MJK110-24.60.P— aHanorn4Ha, nonsApHOCTb NpPU NOAKMOYEHUMN KNeMM NUTaHuA

aHanorun4yHa pucyHky b.2
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PucyHok B.2 — Cxema pacnonoxeHus n HasHadyeHue knemm Ha MNJIK110-24.60.K. Cxema

ana MNJK110-220.60.K — aHanornyHa
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PucyHok 5.3 — Cxema pacnonoxeHusi U Ha3HayeHue knemm Ha MINK110-24.32.P. Cxema

ans MJK110-220.32.P — aHanoru4Ha
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PucyHok B.4 — Cxema pacnonoxeHuss u HasHavyeHue knemm Ha MNK110-220.32.K. Cxema
ansa NNK110-24.32.K — aHanoru4yHa
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PucyHok B.5 — Cxema pacnonoxeHus n HasHadyeHue knemm Ha MJIK110-24.30.P. Cxema

ana MNJK110-220.30.P — aHanoru4yHa
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PucyHok 6.6 — Cxema pacnonoxeHus n HasHadyeHue knemm Ha MJIK110-220.30.K. Cxema
ana NJK110-24.30.K — aHanoru4yHa
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MpunoxeHue B. NMoakntovyeHne BXOAHbLIX YCTPOUCTB
M cXeMbl BbIXOAHbLIX 3/IeMEHTOB KOHTposinepa
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PucyHok B.1 — Cxema noaKn4YeHNA KOHTaKTHbIX AaTt4ynkoB (S1-Sn) k Bxopaam MIK110
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m NPUMEYAHUE

1) OBe cxembl paBHO3HAYHbI, MOXET Mcnonb3oBaTees nobas. Mpu npu-
MEHEHUN KOHTaKTHbIX AaTYMKOB COBMECTHO C AaTyMkamu, MMEIOLLMMM Ha
BbIXOZE TPaH3WUCTOPHLIA K04, CXemMa MOAKMIoYeHUst OOMmKHa onpeae-
NATLCA TUMOM TPaH3UCTOPHbIX JaTYMKOB, COrnacHo pucyHkam B.2 n B.3.
2) Ecnv nutaHne Ha Bxoge [MIIK110-24 coctaBnsieT meHee 15 B, ans
MUTaHUA CXeM BXOAOB ClEAyeT MCMOoNb3oBaTh HE BCTPOEHHbIN UCTOYHUK
NUTaHWS, @ BHELLHWUI C HanpshkeHem He Hwke 15 B (cm. B Tabnuue 2.1
XapaKTepUCTUKW LMPOBbIX ANCKPETHBIX BXOLOB).
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PucyHok B.2 — NMopknioyeHne K AUCKpPeTHbIM Bxoaam gaTtyukoB (F1-Fn),
MMeKLMX Ha BbIXoAe TPAH3UCTOPHbIN KMKOY N-p-n—Tuna
m NMPUMEYAHUE Ecnu nutaHue Ha Bxoge [MJ1K110-24 coctaensieT meHee 15 B, ans
MCMNONb30BaTb HE BCTPOEHHbINA NCTOY-
HWUK NUTaHWS, @ BHELLHUIA C HanpsbkeHneM He Huxke 15 B (cMm. B Tabnu-
bIX AUCKPETHbIX BXOAO0B).

NNTaHUA CXeM BXOoO4OoB creayet

ue 2.1 xapakTepucTmku undposi
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PucyHok B.3 — NoaknioyeHue K AUCKpPeTHbIM Bxogam gatuyukoB (F1-Fn),
MMerLWnX Ha Bbixoae TPAaH3UCTOPHbIN KIOY p-n-p—Tuna
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m NMPUMEYAHUE

1) Ecnu nutaHue Ha Bxoge MJIK110-24 coctaBnset meHee 15 B,
ONs NUTaHWs CXeM BXOAOB CIieAyeT UCMONb30BaTh HE BCTPOEH-
HbI UCTOYHUK MUTaHUSA, @ BHELIHUA C HanpsXeHWeM He Huxe 15
B (cm. B Tabnuue 2.1 xapakTepucTukn UMPPOBbLIX AUCKPETHbLIX
BXO[0B).

2) CymmapHbIi TOK noTpebneHuss Bcex BHELHUX AAaTYUKOB U
BCEX MOAKIIYEHHbIX AUCKPETHbIX BxogoB (7 MA Ha BXOA) He
pnomkeH npesBblwate 630 MA ans BapuaHTa  WUCNOMHEHUs
MNK110-24.x.x n He 6onee 400 MA ana MJK110-220.x.x. Ecnu
noTpebneHve [aTyMKkoB M BXoOoOB Gonblue ykaszaHHOro, To Ans
NUTaHWsA 0aTYMKOB criegyeT UCMNONb30BaTh BHELHUIA GOk nuta-
HUs TpebyemMoin MOLHOCTH.
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PucyHok B.4 — BbixogHble anieMeHTbl Tuna K (o6bI4HbI€) KOHTpoOnnepa
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PucyHok B.5 — BbixogHble anemeHTbl Tuna K (6bicTpoaenMcTByOWMNE) KOHTpONnepa
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PucyHok B.6 — BbixogHble anieMeHTbl TUna P KoHTponnepa ¢ BHEWHUMU LeNAMU 3alim-
Tbl NPU aKTUBHOM Harpy3ke, RH — nonb3oBaTeNbCckasa Harpy3ka (ABuratenb, HarpeBa-
Tenb, KOHTAKTOpP U T.4.)
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Ta6nuua B.1 — MogknioyeHne Lenen 3alWwmTbl NPU peakTUBHOMN Harpy3ske

Cxema

Tok

Tpe6oBaHUsi K aNeMeHTy

+

VD1

L Harp

FU1

DO1

comt

v

NOCTOSAAHHbIN

AnekTpuyeckasi NPOYHOCTb Anoaa B obpaTHOM
HanpaBneHun AoMKHa, No MeHbLLen mepe, B 10
pa3 npesbiWaTh paboyee HanpskeHve Lenu.
MakcumanbHbI NPSIMON TOK Anoaa LOJKEH ObiTh
paBeH UNu AOMKEH NPeBbILLATL TOK HArpy3Ku.

B cnyyae LWyHTUPOBaHWS 3NeKTPOHHbIX CXEM C
HU3KMMUW HaNpspKeHUSIMKU, LOCTAaTOYHO, YTOObI
aneKTpuyeckasi MPOYHOCTb AnoAa B 06paTHOM
HanpasneHuu npesebiliana paboyee HanpsikeHve
x0T 6bl B 2 — 3 pasa.

C1 R1

LHaI'D

DO1

COM1

[

nepemMeHHbIN

EmKoCTb KOHAEHCaTOpa AOMKHA COCTaBNAThL
0,5...1 Mk® Ha 1 A KOMMYTMpPYyeMOro Toka, a Co-
NpoOTUBIIEHNE pe3ncTopa AOMKHO 6biTb 0,5...1 Om
Ha 1 B HanpsikeHus Ha KOHTaKTax. AT 3HaYeHus,
0[HaKo, MOryT MEHSITbCS B 3aBUCUMOCTU OT
Harpysku 1 xapakTepucTuk pene. X MoXHO no-
[obpaTb aKcneprMeHTanbHo, NPUHUMAas BO BHU-
MaHue, 4TO eMKOCTb BIMSIET Ha ralleHne UCKpPo-
BOro pa3psiia B MOMEHT pa3MblKaHUSI KOHTAKTOB,
a CoMpoTMBIIEHNE — Ha OrpaHNYeHne Toka
Harpysku B MOMEHT 3aMblKaHUS KOHTAKTOB. Jnek-
TpnyecKkas NPOYHOCTb KOHAEHCaTopa A0MKHA
coctaenatb 200...300 B, anekTponutnyeckue
KOHAEeHcaTopbl UCNONb30BaTh He cneayer.
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MpunoxeHue I'. Cxembl noakno4vyaeMbix kKabenen

8P8C DBYF
(RJ45)
5 54321

]

| Qdaaa0gn | 8
3
1 8 2
9876
PucyHok 'l — Cxema kabens KC14, Bxoasiwero B KOMNMEKT NOCTaBKU
8P8C DBIF
(RJ45) 54321
i s —
E‘ 3 5 ‘ i S Al
5 6 coo0o0o0
| —
7 3 O \\ oo J/ O
| 00000000 | 8 2 J
AN L E—
18 9876

PucyHok .2 — Cxema kabensa KC16
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|I| NMPUMEYAHUE 1) Ansa nogknioYeHNs MOXEeT UCMOoNb30BaTbCs roToBbIn kabenb KC16,
npuobpeTaeTcs 0TAENBHO.

2) Kabenb KC14, Bxoaawuni B KOMMNNEKT NOCTaBKU, nNpegHasHa-

YyeH Ans cnyxebHoro NoAKMYeHUs K onepaumoHHOW cucTeme,

ncnonb3ys Debug nopt. Takke AaHHbIN kabenb MOXHO UCMOb-
30BaTb ANnsa nopta RS-232 anga nepegayun gaHHbIX.

8P8C DBIM
(RJ45)
12345
= s 5 Ta—xm
4—|\ )
i | s ——— |0 500 O
1 8 7 2 —
8 3 AN L E— 4
6789

PucyHok I'.3 — Cxema kab6ensa KC17 «MJNIK—Mopem»
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MpunoxeHwne [1. OTcoeaMHEeHMNe KNeMMHbIX KONOA0K

[ns oTcoeguHeHNs KNeMMHbIX KONogoK cnenyer:

1)  OTKNOYMTb NUTaAHWE KOHTPOMNepa 1 NOAKMOYEHHbIX K HEMY YCTPOWCTB;

2)  nNoAaHATb NPO3payHyto KPbILKY 1 Ha4 KNEMMHOWM KONOAKOW 2;

3)  BbIKPYTWUTb ABa BUHTA 3;

4) nopnes KONMOAKY, CHSATb B HanpaBfeHnu, ykasaHHoM Ha pucyHke [1.1 cTpenkon 4.

CBOopKy NpoM3BoAUTL B 0BpaTHOMN NMOCNeA0BaTeNbHOCTY.
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PﬂcyHOK 0.1 — OTcoeAnHeHUe KNeMMHbIX KOJTOA0K KOHTponnepa
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MpunoxeHue E. YcTtaHoBKa apanBepa USB n HacTpouka Ethernet

E.1 YcraHoBka gpanBepa USB

Mpu nepsom nogkntodeHnm MNK k MK kabenem USB Heo6xo0aMMO BbINOMHWUTL YCTAaHOBKY ApanBe-
pa USB. [Ins aToro Heo6xoaMmo 3anyCTuTb aBTOMaTUYECKUIA YCTAHOBLLMK, PACTONOXEHHbIN Ha canTe
www.owen.ru — Setup_PLC_SPK_usbrndis_Driver_V.1.6.102.

i5 Ycranoeka — Owen PLC/SPK Windows drivers package — =

Bcé roToBo K ycTaHOBHE

Mporpamma yCTaHoSM roTosa HauaTe yoTanosky Owen PLC/SPK Windows
drivers package Ha Ball KOMMSOTED,

HEAMUTE Y CTEHOBUTLS, YTofbI NPOAOTKATS.

YCTaHoBUTL OtMeHa

PucyHok E.1 — Bua meHo yctaHoBku USB gpanBepa
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Mocne aToro HeobxoAMMO HaxaTb KHOMKy «[anee» (pucyHok E.1), n HauHeTcs ycTaHoBKa Apaii-
Bepa. Bo Bpems ycrtaHoBku, cuctema 6e3onacHoctn Windows notpebyeT NoATBEpXXAEHUS YCTaHOBKM
apaviBepa (pucyHok E.2), Heobxoanmo ycTaHOBUTL oriakok B NyHKTe «Bcerga foBepsATb nporpaMm-
HoMy obecneueHuto «Proizvodstvennoe obedinenie OWEN LLC» u HaxaTb «YCTaHOBUTbY.

~ LAE ==

¥CTaHOBWTL NporpaMmioe obecneueHwe ANA AaHHOO ycTpofcTBa? |

BesonacrocTe Windows L

= Wua: Proizvodstvennoe obedinenie OWEN LLC Cer...
&' Wzgarene: Proizvodstvennce obedinenie OWEN LLC

Beerga aosepATe NporpaMmHoMy ofecnedeHmio YeTaHoeuTe I [ He ycraHaenmeats
"Proizvodstvennoe obedinenie OWEN LLC".

@) Cnegyer ycTaHasnueaTe NporpaMMHOE 0DECMEYEHNE TONBKD TEX M3AATENEN, KOTOPEIM MOXKHO ADBEpATS, Kak y3HaTe, KAKOE NporpammHoe
oBecneyeHne Ana yeTPOHCTE MoXHO BE30NacHo YCTaHOBNTEY

PucyHok E.2 — BesonacHocTb Windows

Mo OKOHYaHWKM YCTaHOBKM HeoGXoAMMO OnpefenuTb YCTAHOBMEHHbLIW [paliBep YCTpPOMCTBY
RNDIS.
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" X

Qaiin  [leiictane  Bugy  Cnpaska
5|5 B HE 8| %S

1+ B BuaeoaaanTepel -

I g Mncxoseie yrpoiicrea
4 [l Apyrwe ycrpoiicrea
iy
I % 3ByKOBBIE, HTPOBLIE M BUAECYCTPOTCTEE
b = Knaemarypei
18 Komnsiorep
1 @ Konrponnepet IDE ATA/ATAPI
» § Kowrponnepw USB
1> €& KoHTpo/nephl sanomuHa oL yCTpoiicTe
B Monurop:
I Meiun w umbie yraseieatowe yerpoiicrea
1 B Ouepean nevsmn
4 B Mepenocreie ycrpoiicrea
G
B ImAlert Service
4 75 MopTel (COM u LPT)
" Prolific USB-to-Serial Comm Port (COM18)
1 = MocTaewmk newatn WSD
& = Mpurreps:
[ Mporpammusie ycrporicrea
» [} Npoueccaper
4 &F Cetestie aganTepsi
¥ Realtek PCle GBE Family Controller
¥ Realtek RTLA723BE Wireless LAN 202.11n PCI-E NIC ©

PucyHok E.3
[ns aToro Heo6xoanMo:
1) HaxaTtb obHOBUTL ApanBepa yctponctBa RNDIS — BbINOMHWTE MOUCK ApariBEpPOB Ha 3TOM
KoMnbtoTepe — BbIOpaTh ApanBep U3 Cn1cka yCTaHOBMNEHHbIX ApaiBepoB
2) Beblbpatb TMN ycTporicTBa — CeTeBble agantepsbl
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3) BblbpaTb nsrotosutens - %Microsoft% ; Cetesoi agantep — Owen SPK. HaxaTtb OK n co-
rnacuTbCst Ha npeaynpexaeHue, YTo ycTaHoBKa He pekomeHayeTcs. Mocne atoro 6yaeT co-
3aaHa BupTyanbHas ceTeBasi kapta npu USB nogkntoyeHnm MK k MK.

®aiin  [eficrene  Bug  Cnpasxa
Al 6| &S

i % 3eykoesie, urpossie n BuaecycTpoiicTea
b & Knasmatype!
» /8 Komnstotep
» g Kontponnepst IDE ATAJATAPI
» § Kowponnepui USB
5 €3 KOHTPOANEPbI 3aMOMUHBHOLLMK YCTPORCTE.
» B Mowwropei
i Pl Meiwn u whbie yxassisatowme yerpoiicrea
» e Ouepeam nevati
» B Mepenocrbie yerpoiicrea
& "3 Mopret (COMu LPT)
» e MocTagwume nevatn WSD
& f= MpuHTeps!
5 [ Mporpamusbie ycpoiicrea
» [ Mpoueccoper
4 ¥ Ceressie aganTepsl
[ Owen PLCT10 M02|
& Realtek PCle GBE Family Controller
& Realtek RTL8723BE Wireless LAN 802.11n PCI-E NIC
3, VirtualBox Host-Only Ethernet Adapter
¥ Yerporicroa Bluetooth (nuunofi cemi)
& Yerpoiietso Bluetooth (npetokon RFCOMM TDI)
» (B Cucremnsie ycrpoiicraa
» B Ycrporicrea HID (Human Interface Devices)
» 5 Yetpoiictea oBpaBoTku usoBpaxeHmi

PucyHok E.4 — Bua AucneTtyepa ycTpoicTB nocre ycraHoBku USB apanBepa CMK1XX
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BHumanue! lMpu nepesarpyske naHenm unu OTKMIOYEHUW MUTaHUS HeobxoauMo 06s3aTenbHO
nepenogknounts kabenb USB. T.e. Heobxogumo oTknoumTb kabenb USB ot MNK (unm T1K), go-
xaaTbest nonHow 3arpysku MK (okono 30 cek), nocne aToro noaxnmtounTb kabenb k MK nnu k npubopy.
E.1.2 HacTpoika nogknioyeHus

Hanee MJK ycTaHOBUT KOMMNbIOTEPY HEOGXOOMMbIE CETEBbIE HACTPOWMKW aBTOMaTU4ecku, a cam
6ynet umeTb cnegylowme:
1) IP—appec 192.168.0.10 (no ymonyaHuio);
2) Macka nogcetu: 255.255.0.0 (no ymonyaHuio);

T @ » Manene ynpaenesna b CeTb M MHTEpHET » CETEBBIE NOAKNKOYEHNA

Ynopagounts ¥ OTKAHOMEHWE CETEBOMO YCTPORCTEA JNarHocTMKa NoAKIKHEHHA
"'h' Ethernet l: VirtualBox Host-Only Network
%’* HeocnozHaHHaA ceTk B Orenoueno
G Realtek PCle GBE Family Controller @ VirtualBex Host-Only Ethernet Ad...
‘h'l Ethernet 7
_ Cers 18
@2 Owen PLCT10_MO2 £2

PucyHok E.6
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E.2 Hactpowka nogkntoyeHus no Ethernet

E.2.1 CmeHa IP-agpeca MK

CwmeHa IP-agpeca MNJIK:
1. MopkniounTbCA K KOHTpOnnepy no npotokony SSH, ucnonb3ys Ethernet nnn USB nHTep-

dencbl C NOMOLLIbIO KOHCOSBHOTO KnneHTa Putty, ykasas:

- IP-appec koHTponnepa (192.168.0.10 npu nopkmtoyeHnn 4epes USB-uHTepdenc nnm
10.0.6.10 MJIK no Ethernet-uHtepdeiicy);
- 1 BblbpaB TN coeanHeHns SSH.

Basic options for your PUTTY session

Specify the destination you want to connect to

Host Mame (or IP address) Port
152.168.0.10 22
Connection type:

Raw Telnet Rlogin | Serial
Mnu uepes nopt Debug RS-232, ncnons3ys kabenb KC14, n 3agaBs crnegytoLme napameTpbl:

—  Tvn coeauHeHus: serial;
- Homep COM-nopTa, no kotopomy MJIK nogkntoyaeTcs K KoMnboTepy;
—  cKopocTb coeauHeHusi (napameTtp Speed) Ha 115200 6uT/c.
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Basic options for your PUuTTY session

Specify the destination you want to connect to

Serial line Speed
COoM1 115200
Connection type:

Raw Telnet Rlogin S5H

Mocne Yero HaxaTb KHoMKy « CoeanHUTLCS» Unu knaeuwwy Enter.

2. TosiBuTCH none BBoga noruHa login: (no ymonuanwuio) root, u none BeBoda napons Pass-
word: (N0 yMON4aHui0) OTCYTCTBYeT.
3. Bsectu komaHgy: vi /etc/network.conf

a) HaxaTb knasuwy I;

b) WNamenutsb IP-agpec MNK;

c) HaxaTtb knaBuwy ESC.
4. BBecTu kOMaHay :w( (nocre aTon komaHabl dann byaeT coxpaHéH 1 3aKpbIT);
5. TNepesarpyautsb MK komaHgow reboot.

E.2.2 HacTtpoika ceTeBOro noakno4eHus

Mpw nepeom nogkntodeHun MIK110 k MK HeobxoanMo HacTpouTb CETEBYIO KapTy KOMMbloTepa
Ha OfHYy CeTb C KOHTponnepoM. [ina atoro HeobxoamMmo nogknunTb koHTponnep k MK no Ethernet,
OTKPbITb OKHO CETEBbIX MOAKIOYEHNIA U HANTU B CMIMCKE HOBOE CETEBOE NOAKMIOYEHME MO JNOKanbHOM
ceTu (pucyHok E.7).
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' — EI E ™
@uv| rE' <« CeTb... b CETEBBIEM.. - |¢'u, | | Mouck: Cemesbie nodkawyerus pe |
¥nopagounte ¥ OTKAHYEHME CETEBOTO yCTpoiicTB  » 5= - '@'
L_"- VMware Network Adapter VMnetl L_". VMware Network Adapter VMnet8

o HeonosHanHaa ceTs - HeonosHanHan cets
Viware Virtual Ethernet Adapter ... * WMware Virtual Ethernet Adapter ...
MNogknHoYeHME No NOKANEHOR CETH L-'- MNogrnroyeHne No NOKaNEHON CETH
yar.owen s -
Realtek PCle GBE Family Centroller @~ Heonoy By Orknounts
Cocroanmne
AnarHoctuka
@' HacTpoiika mocTa
Cozgate ApneIk
¥aanuTe
@' Mepenmenceats
r@' Ceoiictea
g 4

PucyHok E.7 - OkHo «CeTeBble NOAKMIOYEHNUA»

HeobxoamMmo BbIAENUTL AaHHOE MOAKMIYEHME U LLENMYKOM MpaBor KHOMKOW MbIW Bbl3BaTh
KOHTEKCTHOE MEeHI0, B KOTOPOM BbIOpaTh NyHKT «CBOMCTBa». B cBOMCTBaX NoAKMtoYeHWst He06Xo0ANMO
CHATb ranoYku Co BCex KOMMNoHeHToB, kpome TCP/IPv4 (pucyHok E.8).
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f ™
@ n no H CceTH 2 - ] ﬁ
Cem | Oocryn

Moaknioyerne yepes:

l_-?‘ D-Link DGE-528T Gigabit Ethemet Adapter

CMEYEHHEIE KOMMNOHEHTE WCNONB3YOTCA 3TMM NOAKNIOYEHWEM

[ 9% KnwewT ana ceteit Microsoft

O g\’l‘dware Bridge Protocal

O .Q Mnarnposwmk nakeTos Qo5

O gCnyxﬁa ADCTYNE K ainam 1 npuHTepam ceTei Micro...
[ -2 MpoTokon WhTepreTa sepoim 6 (TCP/IPVE)

B[ o0ToKon VhTeptieTa acpcnn 4 (TCP/IPv4) |

[ -i Opaitsep B/5 Tononora KaHaNkHoro YPOEHA

[ i OmeeTuK 0BHAPYXEHMA TOMDNONMM KSHANSHOTO YPOBHA

YeTaHoBWTE... Yoamute Ceoiictea

COrnmcanne

MpoTokon TCP/IP - cTaHaap eI npoTokon rnofansHem
ceTed, o6 CcneyMBEaIWNA CERSE MEXIY PASNMUHEIMM
E3EUMOAEAC TEYIOLLAMA CETAMM.

0K ] [ Omaera

L5 o

PucyHok E.8 - CBoncTBa NoKkanbHOro noaknoyYeHus

84



Cnepyowmm aTanom Heo6X0AMMO BbINOMHUTL HACTpoliky npoTokona TCP/IPv4 Ha MK. Onsa ato-
ro HeoOX0AMMO BbIAENUTL COOTBETCTBYIOLLMIA KOMMOHEHT B 3aknagke «CeTb» MEHI0 HAacCTPOMKM noa-
KIMOYEHUST K CETU U HaxaTb KHoMKy «CBoincTBax». 1o ymonyaHuio Bce HacTporiku ByayT BbiCTaBreHbI
Ha aBTomaTtuyeckune. Heobxoammo BbibpaTb NyHKT «Mcnonb3oBaTth cnepytowmii IP-agpecy. [danee,
HeobxoAnMo 3aaTtb HAaCTPOVIKM NMOAKITIOYEHNS creayloLwmM obpasom (pucyHok E.9):

1) IP—agpec: MoxHoO 3agaTb nbon ns ananasoHa IP-agpecoB noaceTn koHTponsepa (no ymon-
yaHuio MK nmeeTt IP-agpec 10.0.6.10);

2) Macka nogceTu: pekoMeHayeTcst 3afjaBaTb MacKy, aHanornyHy ycrtaHosnenHon B MK (no
ymonyanuto 255.255.0.0);

3) OcHOBHOW LIMIO3: peKOMEHOYETCSH OCTaBUTb NYCTbIM.
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Ceoitcrea: Mporoxkon Muteprerta sepoun 4 (TCP/IPvd) @Ii—hj

Obwme

MapameTpel IP MOryT HA3HA4ATLCA SBTOMATHHECKH, €0 CETb
NOANEMKMEAET 3TY BO3MOKHOCTE, B MPOTHBHOM Cly4ae NapameTpel
IP MOXHO NOAYYMTh ¥ CETEBOMD AAMAHWCTPATOPA.

() MonyunTs IP-aapec asTOMATMHECN

@) WcnonssosaTe cienyouw IP-aapec:
IP-anpec: Ww.o0 .86 .15
Macka noaceTw: 255.255. 0 . 0

OCHOBHOM WHos:

Mony4uTh agpec DNS-Cepsepa aBTOMaTHHECKM
(@ Wcnonb3osaTe cnenyiowme anpeca DNS-cepsepos:
MpeanounTaeMsIi DNS-cepeep:

ANbTEPHATUEHEIR DNS-cepeep:

|| NoaTeepanTs napameTpe Npu Ebixoae

PucyHok E.9 - OkHo HacTpoek npoTtokona TCP/IPv4

Janee HeobxoaMMo HaxaTb KHOMKY «OK» W 3aKkpbITb OKHO HacTpoek. CoeanHeHNe ¢ KOHTPONIEpPOM
HacTpPOEHO, OCTanoch TONbKO NPoBepuTb AocTynHocTb MK 13 cpeabl nporpaMMmnpoBaHus.
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MpunoxeHue XK. O6HoBRNeHne BcTpoeHHoro MO koHTponnepa

CwmeHa BcTpoeHHoro MO MJIK ocywecTensetca ¢ Flash-HakonuTensi. CkavyaB apXxuB CO BCTPOEH-
HbIM MO ¢ canTa. lMponssectu cmeHy BcTpoeHHoro MO KoHTponnepa B ABa aTana:

1

2)
3)

4)
5)

M3 ckayaHHoro apxmBa c obHoBneHvem BcTpoeHHoro MO B kopHeBon kaTamnor Ha Flash-
HakonuTens nepeHecTn dann plc110u.bin.

Boikntounts MJIK. YcTaHoBUTL TyMGriep B cpefHee hMKCUPOBaHHOE MOSOXEHUE.
MopxntounTsb flash-Hakonutens k nopty USB Device MJIK n nogate nutaHve Ha KOHTPOI-
nep. B momeHT Havana 3arpysku MJIK, uHgukatop «Pabota» HayHeT muratb. B aToT Mo-
MEHT nepeBecTu Tymbnep B BepxHee chukcupoBaHHoe nonoxeHue «Paborta». JoxaaTtbes
nepesarpysku koHTponnepa. NHankatop paboTta Takke HA4YHET MUraTb M HAYHETCS 3arpyska
MIK.

M3eneusb flash-Hakonutens us MJIK.

O6szaTtenbHo yaanuTh ¢ flash-HakonuTtens caiin plc110u.bin n 3arpy3antb U3 ckauyaHHOro
apxuBa cpaiin plc110f.bin. MoBTOpUTL ONepaummn nn. 2 n 3 no cmeHe BcTpoeHHoro MO MIIK.
O6HoBneHne BcTpoeHHoro MO KoHTponnepa 3aBepLUeHo.
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