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BBeneHue

PykoBOICTBO 10 IKCILTyaTalliy CONEPIKUT CBEICHUS, HEOOXOAUMEBIE /Il 00eCTIeUeHUS MPaBUITHBHON
9KCITyaTalluu U MOJIHOTO HCIOIb30BAaHUS TEXHUUYECKUX BO3MOXKHOCTEU npocpammupyemozo no2u-
yeckozo konmponnepa IIVIK Cmabyp, nanee o tekcty [IPUBOP, I1JIK vin KOHTPOJIJIEP.
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1. HasHauyeHue

[Iporpammupyemsiii noruueckuii koutposiep [IJIK Crabyp mpennazHaueH Ui CO3AaHUS CUCTEM
aBTOMATU3UPOBAHHOTO YIPABJIECHUS TEXHOJOIMYECKHMM OOOpYyIOBaHMEM B PA3IMUYHBIX 00JaCTAX
IIPOMBILIUIEHHOCTH, KWIMIIHO-KOMMYHAJIBHOT'O U CEJILCKOT0 XO35MCTBA.

Jloruka pa6otsl IIJIK onpenensieTcs notpeduTeeM B Mpoiecce NporpaMMHPOBaHUST KOHTPOJLIEPA.
[IporpammupoBaHue OCYLIECTBISIETCS C MOMOUIbIO cpenbl pa3zpadorku mpoekta CODESYS v3.5
SP16 unu MasterSCADA 4D 1.3.8.

[IpoekThl MOTYT OBITH pa3paboTaHbl ¢ UCHOIB30BaHUEM JTIO00TO U3 s3bIKOB cTannapra IEC 61131-
3: SFC: Sequential Function Chart (wau Grafcet), FBD: Function Block Diagram, LD: Ladder
Diagram, ST: Structured Text, a Taxxe si3pika CFC: Continuous Function Chart.

1.1. Ucnonb3yeMble TePpMUHbI U COKpaLLEeHUA

[IK — nepcoHabHBIA KOMITBIOTED;

[JIK — mporpaMMupyeMblil JIOTHYECKU KOHTPOJLIED;

CII - cpena mporpammupoBanust CODESY'S v3.5 SP16 wim MasterSCADA 4D 1.3.8;
OC — onepalmoHHas CUCTEMA;

[1O — mporpaMMHOe obecrieueHue;

O3V — onepatuBHOE 3aIIOMUHAIOIIEE YCTPOICTRO;

OC — (aitnoBas cucrema.
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1.2. YcnoBHOe 0603Ha4eHue npudopa

MJK Ctabyp DD.M RAM/FLASH (YY+ZZ+...)

rae DD — pa3mep akpana:

05 - 5"
o7 -7"
10 -10,1" (10,4" B BapuanTe 6€3 KOP3HH IJIs1 MOyJI€H BBOIa-BbIBO/IA)

12-12,1"

15-15"
17-17"
19 - 19"
21 -21,5"

.M — cpena nporpammupoBanust MasterSCADA, ecim orcyrctByer — CODESYS;

RAM/FLASH — o6vem O3Y u ¢uem-namsitu. 4/32 — 4 I'b O3Y u 32 I'b ¢uemr. Ecnu ot-
cyrctByet - 1 I'b O3Y u 4 I'b durern;

YY, ZZ... - nepeuncieHue ycIOBHBIX 0003HAYEHHI MOJYJEH B MOpSIKE MX YCTAHOBKH B
cinotel 1 — 8 (6o 1-16 ecim ycTaHOBIICHBI IBE KOP3UHBI MOIYJIEH B MPHUOOpaxX ¢ JUArOHAISIMU JK-
panoB ot 12,1" no 21,5"):

Al — MOTy/ib aHAJIOTOBBIX BXOJIOB;

AO — MOIyTh aHAIOTOBBIX BBIXOIOB;

TERM — Monynb nu3mepeHus TemrnepaTypsl;

DI — Mmonynb TUCKPETHBIX BXOJIOB;

DOOC — MoyIib TUCKPETHBIX BBIXOJIOB THTIA «OTKPBITHIA KOJUICKTOPY;
DOS — Motynb TUCKPETHBIX BBIXOJOB THIIA «CUMHUCTOPY;
DOR — Mozynb IUCKPETHBIX BBIXOJIOB THIIA «PEIe»;
ETH232 — moxyns unrepdeiicos Ethernet u RS-232;
RS485 — monyns untepdeiicos RS-485;

CAN — mozaynb untepgeiicoB CAN;

GSM — monynb Mmogema GSM;

WIFIBT — moayss cs3u Wi-Fi u Bluetooth;

AUSBH — monyne untepdeiicos aymmo u USB;

PS24 - monyns Onoka nutanus 24B.

Ecnu Moaynbs HE yCTaHOBJIEH B OINPENCIIEHHBIN CIIOT, TO COOTBETCTBYIOLIAs MO3ULHUSA B 000-
3HaueHUM rmomeyaercs cuMBoiioM X). Eciin B mpubope oTCyTCTBYIOT KOP3HHBI IS YCTAHOB-
KM MOJYJIEH, JAHHOE I10JI€ OITYCKAETCs.
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[TpuMepsI MOTHOTO YCIOBHOTO 0003HAUEHHUS MTPUOOpa:

MINK Crabyp 05 (ETH232+Al+AO+PS24+RS485+DI+DOOC+X) — nporpammupye-
MBIl Jlornueckuit kKouTposuiep Ctadyp ¢ 3xpaHoM pazmepoM 5" U cpeoi mporpaMMupoBa-
Hus CODESYS, o6sem O3V 1 I'b, 06bem e 4 I'b, ¢ ycTaHOBIECHHBIMU MOJYJISIMH: B
caore Nel — ETH232, Ne2 — Al, Ne3 — AO, Ne4 — PS24, Ne5 — RS485, Ne6 — DI, Ne7 -
DOOC. B cnote Ne8 Mmomyinb OTCYTCTBYET.

NNK Ctabyp 10.M — nporpaMmupyemsblii Joruueckuii Kontposuiep Ctadyp ¢ SKpaHOM
pasmepom 10,4", cpena nmporpammupoBanus MasterSCADA, o6bem O3Y 1 I'b, 06bem dutem
4 T'b, 6e3 Mmoaynel BBOJa-BbIBOIA U 0€3 KOP3UHBI JIsl UX YCTAaHOBKH.

MIK Ctabyp 10 (ETH232+X+X+PS24+X+X+X+X) — mporpaMMupyeMbIii TOTHYECKHit
koHTposiep Ctadyp ¢ s3xpanom pazmepom 10,1" u cpenoit mporpammupoBanuss CODESY'S,
oobem O3Y 1 I'b, o6bem ¢nem 4 I'b, ¢ ycranoBieHHBIMU MOAYIIsSIMU: B ciioTe Nel —
ETH232 u Ne4 — PS24. B ocTanbHbIX CI0Tax MOAYJIHU OTCYTCTBYIOT.

MIK Crabyp 17.M 4/32
(GSM+X+AI+AO+WIFIBT+X+DI+DOOC+DOS+DOS+DOR+DOR+CAN+TERM+TE
RM+X) — nporpammupyemslii torudeckuit koarposiep Ctadyp ¢ skpaHoM pasmepom 17" u
cpenoii mporpammupoBanus MasterSCADA, o6vem O3V 4 I'b, 06wvem duew 32 I'b, ¢ aBy-
Ms1 KOp3UHAMH JUT MOJYJIeH, C YCTaHOBJIEHHBIMU MOAYISIMU: B citote Nel — GSM, Ne3 — Al,
Ned — AO, Ne5 — WIFIBT, Ne7 — DI, Ne8 — DOOC, Ne9 1 Ne10 — DOS, Nell u Nel2 — DOR,
Nel3 — CAN, Nel4 u Nel5 — TERM. B cnorax Ne2, Ne6 u Nel6 Momyiu OTCYyTCTBYIOT.

MNK Ctabyp 21 — nporpamMmmupyemsblii Joruueckuii Koutposuiep Ctadyp ¢ SKpaHOM pa3-
Mepom 21,5", cpena nporpammupoBanust CODESYS, o6vem O3V 1 I'b, 06bem e 4 I'b,
0e3 MotyJieit BBOJJa-BbIBOJIa M O€3 KOP3UHBI JIJISl UX YCTaHOBKH.
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2. OcHaweHue npubopa
2.1. CpeacTBa MHAMKaLumn

Hannune rpaduueckoro neTHoro TFT-HHAMKATOpa ¢ Pa3IMYHBIME Pa3MepaMy JUAroHalld U pas-
pelIeHUs TI03BOJISIET pa3pabOTUYMKY MPOEKTa MCIOJIB30BaTh BU3YAJIH3AIMIO COCTOSIHUM OOBEKTa,
npudopa u mp.

B3aumozeiicTBre ¢ orepaTopoM MpOU3BOUTCS Yepe3 CEHCOPHYIO TaHEb.

Ha nuueBoil manenn npudopa NpUCYTCTBYIOT TPEXLBETHBIE CBETOANOIBI «A», «B» u «C», ynpas-
JIEHUE KOTOPBIMU JOCTYITHO U3 MIPOTPaMMBbI MPOEKTA.

2.2. UHTepdencobl BBoaa-BbIBOAA U HAKONUTENU

B npubope npucyTcTByeT BCTPOSHHBIH BBICOKOCKOPOCTHOH (pnem-Hakomutens eMMC o6bemom 4
I'b, Ha xoropsiii yctanoBieHsl OC Linux, pantaiim Codesys nimn MasterSCADA u HeoOxonumoe
IPOrpaMMHO€E 0OecIieueHue.

B npubop moxket O6bITh ycTanoBiIeHa MUKpo SD-kapra o6vemom 10 2 Th, koTopas ucnonszyercs B
Ka4eCTBE JONOJHUTEIHHOTO HAKOIUTEIS, YTO ITO3BOJISIET COXPAHATh OOJIBIION 00beM nHpOpMaIu
Ha CMEHHOM HOCHTEIIE.

Hannuune nmopra USB-OTG, pa3menieHHOro Ha JIMIIEBOM CTOPOHE, MO3BOJISIET MOJKIIOYATh K MPH-
6opy USB flash nakonurenu u apyrue USB-ycTpoiicTBa, a Takke MOAKI0YATh TPUOOP K KOMITbIO-
Tepy A OTIAAKU MPOrpamMM, JOCTYyIa K BHYTPEHHEMY HAKOMHUTENII0 U KOMMYHUKAIIMOHHBIM Cep-
BucaM. Kpome toro, B mpubopsl ¢ AuaroHansiMu 3kpaHoB oT 5" 1o 10,1" moxeT ObITh yCTaHOBIIEH
monynb AUSB, no6asnsromumii nononautensHeiii USB-nopt. B npubopax ¢ quaroHansiMu 3KpaHoB
ot 10,4" nononmautensHpid USB-TIOpT mpHCyTCTBYET ITATHO.

Hanuuue cereBbIx MHTEpQEICOB MO3BOJIAET MPOU3BOAUTL 0OMEH MH(pOpPMaLIUEH MO JIOKAIBHON ce-
] Wik depe3 MuTepHer. Bo3MOKHOCTh ycTaHOBKH Mojayiei OecripoBoaHO# cBsizu GSM, Wi-Fi,
Bluetooth, no3Bossier nmonmyuyaTs goctyn K 6ecripoBoaHbIM ceTsM. Hannuue npaiiBepoB B OC Linux
MO3BOJISIET UCIIOJIH30BATh B MPOEKTE paznuyHbie pecypcbl OC, B TOM YuCie MOAKIIOYATh K IPUOOpy
pa3HOro BU/Aa yCTPOMCTBA, TAKNE KaK IPUHTEPHI, MOJEMBI, U JP.

Hamnuue npombinuienHbix uaTepdeiicoB RS-485 u CAN, a taxke moanepxka mportokosios Mod-
bus RTU/TCP, EtherCAT, CANopen, Matter, Thread, DMX512/RDM mo3BossieT B3aMMOAEHCTBO-
BaTh C MPOMBIIIICHHBIM, CBETOTeXHUYECKNM, [0T 00opynoBaHneM «yMHOTO IoMa» U APYruM 000-
pY/ZOBaHUEM.

2.3. BctpanBaembie Mmoaynu BBoAa-BbiBoAA
yCTaHOBKa B HpI/I60p MOHyHeﬁ BBOJa-BbIBOJa pa3m/1qur0 THUIIA T103BOJIICT FI/I6KO KOH(I)I/IprI/IpO-

BAaTb KOHTPOJUJICP AJIA BBIMIOJIHCHUA 3a1a4 aBTOMAaTU3alllui U KOHTPOJIA OMMPEACIICHHOTO 00BeKTA.

[TpuGops! ¢ auaronanssMu skpanoB oT 5" g0 10,1" BeIMycKarOTCs C OHOW KOP3UHOU 10 8 MOMYIEH,
B KOTOPYIO YCTaHAaBIIMBAECTCS MOAYJIb nuTanus PS24.

[TpuGops! ¢ quaroHanssiMu 3kpaHoB OT 12,1" MoryT BeIlTycKaThest 6€3 KOp3UH A1 MOJYJIe, 100 C
OJIHOM, JINOO C IBYMsI KOpP3UHAMHU.

[Tpubopsl ¢ quaronanbio skpana 10,4" BeimyckaroTcss 6e3 KOp3UH JUIsl MOJYJEH, TO3TOMY yCTaHOB-
Ka B HUX MOAYJIEHl HEBO3MOJXKHA.
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2.4. OcobeHHOCTM NpUOOPOB C AMaroHansamMm akpaHos ot 10,4" po 21,5"

[Ipubops! ¢ muaronamsimu 3kpanoB ot 10,4" no 21,5" B 6a30BOM cOCTaBe MMEIOT BCTPOCHHBIE MH-
tepdeiicer RS-485, Ethernet, RS-232, USB-host, ayano-Bxoa 1 BBIXO/I, a TaK)Ke BCTPOECHHBIN OJIOK
nurtanus 24 B.

[TpubGopsl ¢ quaronanero 3xpana 10,4" BeITycKarOTCsl 6€3 KOP3HUH 11 MOJIYJIEH BBOIa-BhIBO/IA.

[TpuGops! ¢ auaronansMu skpanoB ot 12,1" mo 21,5" MoryT BBITyCKaThCsl B BapHaHTe 06€3 MOAyien
BBOJ1a-BbIBO/Ia U 0€3 KOP3MHBI Ul UX YCTAHOBKH, YTO YMEHbLIAET rabapuThl Ipudopa, a Tak ke B
BapUaAHTaX C OJHOM KOP3UHOMW JJisi MOJIYJIEH, B KOTOPYIO MOXHO YCTaHOBHUTH 10 8§ MOAYJEil BBOIa-
BBIBOJIA U C JBYMsI KOP3UHAMH, IIO3BOJIAIOIINE YCTAHOBUTH 10 16 MOyseH.

[onkmouenue k unrepeiicam Ethernet, USB u RS-232 npou3BoauTcs cOOTBETCTBYIOIIMMU CTaH-
JapTHBIMU pazbeMaMu. [lonkitoueHne K aymo-BXOy U BBIXOJAY NPOU3BOAMTCSA pa3beMaMH THIIA
Jack 3,5mm.

[ToakroueHne MUTaHKUS K Iprbopam ¢ auaroHansmMu skpanoB ot 10,4" o 21,5" npuBeneHo Ha pu-
cynke I1. 10 (ctp. 63).

[ToakmroueHue npubopoB ¢ nuaroHasiMu SkpaHoB oT 10,4" mo 21,5" k muaun RS-485 mokazano Ha
pucynkax I1. 11 u I1. 12 (ctp. 63).

2.5. UHble pecypchbl
BcTpoeHHBIH TThE303JIEKTPUYECKHI 3yMMEpP MOXKET OBITh HCIIOJIb30BAaH B Ka4eCTBE 3BYKOBOW CHT-
HaJIW3aI1H.

IMpumenenne OC peanbHOro Bpemenu Linux RT B mpubope mo3BONISET UCIONB30BaTh B MPOCKTAX
€e pecypchl, Takue Kak XpaHeHHEe U HaKOIUIEHUE TaHHBIX B (paiiiax, UX MepeHOoC Ha BHEIIHUN CheM-
ueiii USB flash nuck, 6o no cetn Ethernet, cereBoie cepBucel u T.11. MHoro3agaunocts OC mo-
3BOJISIET CO3/1aBaTh MPOEKTHI, paboTaroIMe NapaJIeIbHO ¢ HA3HAYEHUEM Pa3IMYHbIX IIPUOPUTETOB.
Oynkuus peanbHoro Bpemenn OC 1Mo3BoJseT yIpasisiTh 00BEKTOM 00Jiee TOUYHO U Ha/IEKHO.

2.6. dneKkTponutaHue

[Iuranue npubopa NpoOU3BOAUTCS OT BHEIIHETO UCTOYHHMKA MOCTOSIHHOTO ToKa 24 B.
[Tpubops! ¢ quaronansmu skpaHoB oT 5" 1o 10,1" nurtatorcs ot moayns PS24.

[TpuGops! ¢ muaroHansmu 3kpaHoB ot 10,4" no 21,5" muTaroTCcs OT BCTPOSHHOTO OJIOKA MUTAHWS,
IpY 3TOM ycTaHoBKa Moyl PS24 B nanHble mpuOOpHI HEJOMyCTUMA.
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2.7.

TexHuYeckue xapakTepucTUKn

O01mme cBegeHus

KOHCTpYyKTHBHOE UCIIOIIHEHUE

Kopnyc s kpenseHus Ha 1uT.

["aGapuTHBIE pa3mMepsl, MM:
IJIK Crabyp 05
IJIK Crabyp 07
IJIK Crabyp 10
ITJIK Crabyp 10
ITJIK Crabyp 12
IJIK Crabyp 15
IJIK Crabyp 17
ITJIK Crabyp 19
ITJIK Crabyp 21

140x140x88

185x160x91

260x210x93

289x210x58 (6e3 KOp3uH 1J1s1 MOAYJICH)
293x267x94 (45 6e3 KOp3uH I MOJIYJICH)
360x318x97 (53 Ge3 KOp3HH I MOAYJICH)
391x358x99 (55 6e3 KOp3uH /11 MOAYJICH)
428x387x99 (55 6e3 KOP3HH A5l MOTYJIEi)
530x357x99 (55 6e3 Kop3uH I MOyJICH)

CreneHb 3allUThI KOPITYyCa

IP54 — ymuueBas ma”ens / IP20 — 3agusas na-
HEIb

HaHpH)KeHI/Ie MMUTaHUA:

24B + 10% nocTOsIHHOI'O TOKA.

ITorpebnsieMast MOIIHOCTB, HE OoJee

IJIK Crabyp 05, 07, 10 20 Br.

ITJIK Crabyp 12, 15, 17, 19, 21 42 Br.
HaGupaembie MOynu BBOJa-BBIBO/A!

IJIK Crabyp 05, 07, 10 IO 8 mIT.
ITJIK Ctabyp 10 (6e3 Kop3uHbI) OTCYTCTBYIOT

ITJIK Crabyp 12, 15, 17, 19, 21

J0 8 ., 10 16 mT., 17100 OTCYTCTBYIOT

Bec, ne 0Ooiee, Kr:

ITJIK Ctabyp 05

ITJIK Crabyp 07

ITJIK Crabyp 10

ITJIK Crabyp 10 (6e3 KOop3HH)
ITJIK Crabyp 12

[JIK Ctabyp 15

ITJIK Crabyp 17

IJIK Crabyp 19

ITJIK Crabyp 21

0,6
0,8
1,1
1,8
1,9
2,1
2,5
3,0
3,5

Annapar

HbIe Pecypchl

MuUKpOKOHTpOIIIEP

4x-snepHblil, 64x-pa3psaaubiii, ARM v8.2-A,
Cortex-A55, 2 I'Ti, 3D-yckopurensb, L3-kamr
512Kb

OHepaTI/IBHa}I naMATh

1 I'b DDR4 1600 MI'1; 2 kanana, 1160
4 Tb DDR4 1600 MI'; 2 xaHama

Berpoennas eMMC-niamsTh

4 T'b HS200, 6o

32 I'b HS200
SD-kapta Micro-SD o 2 Th
Yacsl peaJIbHOTO BPEMEHU Ectp
Cropo:xeBoli Taiimep Ectp
[Tonnepxka pealbHOrO BpEMEHU Ectb

WuTepdeiics! 3arpy3ku mporpamm

Ethernet, USB (RNDIS), Wi-Fi

Ye10BeK0-MalIMHHBINA MHTEPdeiic

Pasmep u Tun nucres:
ITJIK Ctabyp 05
[JIK Crabyp 07
ITJIK CTtabyp 10

50" TFT
7.0"TFT
10.1" unm 10.4" TFT B BapuanTe 6€3 KOp3UH
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[JIK Crabyp 12 121" TFT
[JIK Crabyp 15 15.0" TFT
IJIK Crabyp 17 17.0" TFT
IJIK Crabyp 19 19.0" TFT
TTJIK Crabyp 21 21.5" TFT
KonnuecTBo 11BETOB 16,7M
Paspewenne nucnes, nukced:

ITJIK Crabyp 05, 07 800x480
IJIK Crabyp 10 1024x600
IJIK Ctabyp 10 (6e3 xop3un), 12, 15 1024x768
IJIK Crabyp 17, 19 1280x1024
ITJIK Crabyp 21 1920x1080

Opranbl ynpaBiaeHUs

Pe3uctuBHas CCHCOpHAas MaHCJIb

Nuankanus

TpexuBeTHbIe TPOrPaMMUPYEMBbIE CBETOAUO/-
HBIC HHIUKATOPBI «Ay, «B», «Cx».

3BYKOB8.$I CHUIrHajaIn3anusa

BceTpoeHHbIi Tbe3031eKTPUYECKuil 3yMMep

Hurepdeiicol

2 mr. st Cradyp 05, 07 u 10

RS-485 3 wt. ana Ctabyp 10 (6e3 xop3un), 12, 15, 17,
19 u 2l

Ethernet 1 .

RS-232 1 .

CAN 2 1IIT.

GSM 1 mr.

Wi-Fi + Bluetooth 1 .

AyaMOBBIXO]T 1 .

AynnoBxon 1 mr. s CraGyp 10 (6e3 xop3uHn), 12, 15, 17,
19u2l

USB 2.0 1.5,12, 480 M6/c, OTG — 1mrr., HOST — 1.

MHUKpOSD SD, SDHC, SDXC - 1mr.
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IIporpaMMHBIe pecypcehl

Cpena nporpaMMupOBaHUs

CODESYS v3.5 SP16 niu
MasterSCADA 4D 1.3.8

SI3bIKK IporpaMMUpPOBaHUS

MOK 61131-3: IL, ST, LD, FBD, SFC, CFC

Kommonentst CODESYS Control V3

Modbus RTU/TCP Master/Slave
EtherCAT

CANopen Master

OPC UA Server
Web-Busyanuzanus
Target-pusyanu3anus

Komnouentsr MasterSCADA 4D

Modbus RTU/TCP Master/Slave

CANopen Master

OPC UA Server u Client

Web-Busyanuzarust

Target-pusyanu3zanus

PesepBupoBanue

HTTP ximent, UDP xinuent, e-mail u SMS
Wnterpamus ¢ TUC (OpenStreet Map u fn-
nekc.Kaptsr)

Nuterpamus ¢ JSON

[Monnep:xka COM-ycTpoiicTB

ApxuBupoBanue (BHypeHHsst b/l u moanepxkka
BHelIHUX b/)

[lenTpann3oBaHHOE YIpaBJIEHHWE TMOJIb30BaTeE-
TSIMU

Monaynb 0T4ETOB

[Mpotokoner  Profinet, Mitsubishi  SLMP,
SNMP, MQTT, BACnet, MOK 61850 (master
u slave), MOK 60870-5-104, OMRON FINS wu
FINS Serial, CITO/I2C, Duepromepa CE301,
CE303, Mepkypuii 230, 234, 236, H3UD
COT, IICY, TOM-104, TOM-106, B3JIET
TCP-024M, TCP-026M, TCP-032, TCP-
034(033), TCP-042, TCP-043), Teriokom
BKT-5, BKT-7, BKT-9, Ilymecap, MKTC,
CIIIr'761, CIIT961, OCKO-T

OnepanmoHHas cucTemMa

Peanbroro Bpemenu Linux 5.10-RT 64 bit

XapakTepuCTHKH NOIK/JIIYAaeMBbIX YCTpoiicTB xpaneHusi 1anabix USB-flash

Bepcun cienmdukanmmn USB 2.0LS, FS, HS

Tumel (aiIoBBIX CHCTEM FAT(12,16,32), NTFS, ext(2,3,4)
MakcuManbsHas €MKOCTh USB- > TE

HAKOITUTENS

XapakTepuCcTHKHU NOAKJII0YAEeMbIX

YCTPONHCTB XpaHeHHs JaHHBbIX SD-kapT

Bepcun cnennduxarmm SD

2.00 yactp A2

Tunsl SD-kapt

microSD (o 2 I'B), microSDHC (n0 32 I'B),
microSDXC (o 2 Th)

Kiace ckopocTt

SD class 2 u BrllIE

Tunb! paiiaoBbIX cucTeM

FAT(12,16,32), NTFS, ext(2,3,4)

MaxkcumanbHas eMkocTh SD-Hakonuress

2Th

IHoaaep:kuBaeMble BHEIIHHE YCTPOCTBA

Ethernet

| IP-kamepsl RTSP, HLS
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usSB Haxonurenu

Mpiiib, KJIaBHATYPA, B T.4. OCCIIPOBOIHBIC

ITpeodpaszosarenu USB B RS-232/422/485 FT232, CP2103, PL2303,
UPort 1250/1410/1610 u np.

Wi-Fi agantepst RTL8821CU, RTL8188EU, RT3070 u ap.
GSM/GPRS mozaemsr Huawei E173 u ap.

LAN anmantepst RTL8150, RTL8152 u np.

Bluetooth aganrreper CSR8510 u nip.

USB-kamepst UVC

2.8. YcnoBusa akcnnyataumm

YcaoBus IKCILIyaTAlUH

Tun nomenieHus 3aKpBITLIC B3pBIBO6€30HaCHbIe IIOMCIICHUA 0e3 ar-
PECCUBHBIX IMAPOB U Ia30B

Temneparypa okpyxaromero Bozayxa | Ot -10°C go +50°C

BiraxxHocTh BO31yXa BepxHuli npenen OTHOCUTEIBHON BIIAJKHOCTH BO3-
nyxa 80% npu +35°C u 6osee HU3KUX TeMIepaTy-
pax 0e3 KOHJICHCAIIUH BJIary.

ATMochepHOe 1aBJICHHE Ot 86 no 107 xlla
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3. YcTponcTBo 1 npuHumn pabotbl npubdopa

[Tpubops! ¢ quaronanssMu 3kpaHoB oT 5" 1o 10,1" U3roToByeHbI B JIACTMACCOBOM KOPITYCE, C AHa-
roHayisiMu dkpanoB oT 10,4" no 21,5" B amoMHUHUEBOM KOpIyce, IPEeIHa3HAYCHHOM I KPETUICHUS
Ha muT. [lopxiroueHue BceX BHEIIHUX CBSI3€H OCYLIECTBIISIETCS YEPE3 pa3bEeMHBIE COEIMHEHUS,
pacnosoKeHHbIe Ha MepeiHel U 3a/lHel cTOpoHaM KOHTpoiuiepa. OTKpbITHE KOpPITyca AJIs MOAKIIO-
YeHUs BHEIIHUX CBsSI3€H HE TpeOyeTcs.

[Tpubop MMeeT MOAYJIBHYIO apXUTEKTYpPY, MMO3BOJIAIOLIYI0 YCTAHABJIMBATh B CJIOTHI PacIIUpPEHUS
MOJyJIM BBOJa-BBIBOJIa PA3IUYHOr0 THma. [ yCTaHOBKM MOAYJEeH HEOOXOOMMO CHSATH 3aJIHIOI0
KPBILIKY IIpubopa.

[TpuGopsl ¢ AuaroHansaMu 3kpaHoB ot 12,1" 1o 21,5" MoryT BbIIyCcKaThCs B BapHaHTe 0€3 KOP3UH
JUIs yCTaHOBKM MOJyJIei BBOAA-BbIBOJA, TMOO C OJJHON KOP3UHOM, JINOO C ABYMSI.

[Tpubops! ¢ nuaroHanbio 3kpaHa 10,4" BbImyckaroTcst 6€3 KOp3UH AJIsl YCTAaHOBKH MOAYJIEH, 1OATO-
My YCTQHOBKA B HUX MOJYJIeH He MpeyCMOTPEHA.

["aGaputHbIe pa3Mepbl TPHOOPOB U pa3Mephbl YCTAHOBOYHBIX OKOH B IIUTE NMPUBEICHBI B [Iprmioxke-
uue 1 Ha pucynkax I1. 1 - I1. 9 (ctp.54-62).

Ha nuueBoit cropoHe mpubopa pacroioKeHbl:
— nBetHOU rpadmdeckuii TFT aucruieit ¢ ceHCOPHO MaHebIo;
— TpEeXLBETHBIE CBETOMOIHBIC HHIUKATOPHI «A», «By», «Cx»;
— pazbeMmsl U1t MEKpO-SD 1 Muan-USB OTG, 3aKpbIThIe CHITMKOHOBOI 3aT/TyIIKOI

[Tpubop ocHalieH BCTPOCHHBIMU YacaMH PEalbHOrO BPEMEHH, MUTAaHWE KOTOPBIX 00eCreynBaeTCs
CMEHHOM nuTHeBoit 6arapeeit Tima CR1220.

[TpuGops! ¢ auaroHansiMu 3kpaHoB oT 5" no 10,1" mocTaBASAIOTCS ¢ YCTaHOBJIEHHBIM MOJYJIEM IH-
tanust PS24 B ciote Ned, koTophIii 0OecrieunBaeT MATAHUE BCETO YCTPOMCTBA M OCHAIICH CAMOBOC-
CTaHABJIMBAIOIINUMCS MTPEIOXPAHUTEIIEM.

B nmpubopax ¢ auaronansmu 3xpanoB ot 10,4" 1o 21,5" 610k nuTaHus BCTpOEeH B 0a30BYIO IUIATY,
03TOMY MOJyJIb uTanus PS24 He ucnons3yercs.

3.1. CocTaB nporpamMmMHOro obecne4yeHms npuoéopa

[TporpamMHoe oOecnieueHue Mpubopa COCTOUT U3 TpeX yacTeil:
- Cucremnoe 10 anmnapatroii matdopmsr — 3arpy3unk OC u OC Linux;

- CnenmuansHoe mnporpammuoe obOecneuenue IIJIK — cpema wucnomnenus CODESYS wmm
MasterSCADA, paboraromass mox ynpaeienneM OC Linux, BBIIOTHSAIOMAS MAalIHHHO-
HE3aBUCHMBIM KOJI TpOEKTa, CO3AaHHBIA cpenoit mporpammupoBanuss CODESYS, mu6o
MasterSCADA;

- Ilpuxnagnoe 10 — mpoekT, co3maBaemblil monb3oBaTeneM Ha si3bikax |[EC 61131 B cpene mpo-
rpammupoBadusi CODESYS unun MasterSCADA, BBIMOTHSEMBIN CpeIod MCTIOJHEHUS U OTpeJie-
JstroIni Jtoruky padotsr [TJIK.

[Tpubop mocTaBnseTcs C yCTAaHOBIEHHBIMU CUCTEMHBIM U criennaibHbiM [10.
3.2. Nopsapok paboTbl ¢ npubopom

OC Linux cayxuT 0a30BOH ONEPallMOHHON CHCTEMOM PEabHOTO BPEMEHH, Ha KOTOPOU BBITTOJIHS-
etcs cpena ucnonenuss CODESY'S unu MasterSCADA.

' Ha npudopax [TJIK Crabyp 10 Ge3 KOp3uHBI Ui MOAYJIEH pa3beMbl yCTAHOBJICHBI Ha 33/IHEH CTOPOHE.
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Cpena ucnonaennst CODESYS unm MasterSCADA — 310 mpuiioxeHue, padoTaroliee Mo yrpas-
nearieM OC Linux, BHIMOTHSIONIEE MAITMHHO-HE3aBUCUMBIN KO TIPOEKTa, CO3/IaHHBII Cpeoil mpo-
rpammupoBanuss CODESYS unun MasterSCADA u onpeaensroniee Joruky padots [TJIK.

3.2.1. BkntoyeHune n 3arpyska

[Tpu BrirOUeHHH MpuOOpa cHayaja BBINOJIHIETCS 3arpy3uyuk, motoM 3amyckaercs OC u 3areM 3a-
nyckaetcs cpena ucrnonnenuss CODESY'S unu MasterSCADA, 3amyckaroinasi Ha BBITIOJTHEHUE TIPO-
rpammy [IJIK. Eciim mporpamma I1JIK we 3arpykena B [IpuGop, To mpubop Oymer roToB k ee 3a-
Ipy3Ke.

Jlns HacTpoiiku mpubopa, BO BpeMs 3arpy3Kd BO3MOXKHO BBIIIOJIHUTH BXOJ B CHCTEMHYIO YTHIIHTY,
nanee «CY». [y 3T0oro HeoOXOAUMO BO BpEMsl 3arpy3Kd MPU OTOOPAKEHUU JIOTOTHUIIA HaXKaTh Ha
9KpaH B TeueHue He MeHee 1 cek (cu. 1m.0).
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4. Pabota npnoopa ¢ CODESYS V3.5 n MasterSCADA 4D
JeranpHoe onrcanue padboThl B cpenax nporpammupoBanus (CIT) CODESY'S unn MasterSCADA
MPUBOAMUTCS B JOKyMeHTanuH, nmocrasisieMoit BMecte ¢ CI1 CODESYS nnu MasterSCADA.
Onwucanue 6ubmmorex CIT CODESYS u MasterSCADA nns pabotsl ¢ [TJIK CtaOyp npuBeneHo B
PykoBoicTBe mporpamMmucTra.
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5. Moaynu pacwumpeHus

[Ipnbop nMeeT MOIYJIbHYIO apXUTEKTYpy, [O3BOJISIIOLIYIO YCTAaHABIMBATh B CJIOThHl PacIIMpPEHUS
MOJyJIM BBOJIa-BbIBOJIA PA3JINYHOIO THINA. B 0HOI KOp3HHE MOXKET ObITh YCTaHOBJIEHO 10 8 MOAY-

JICH.

[IpubGopsl ¢ quaronansmu 3kpaHoB oT 5" g0 10,1" UMEOT OJIHY KOP3UHY C YCTAaHOBJICHHBIM B HEe

Moayiem nutanus PS24 B ciore «4».

[TpubGops! ¢ nuaronanpro 3xpana 10,4" He UMEIOT KOP3UH JJIT MOTYJICH.

[Ipubops! ¢ auaronansimu 3xpaHoB oT 12,1" no 21,5" no BEIOOPY MOTYT UMETh OJIHY WJIU JIBE KOp-
3UHBI 17151 MOJyJIel, THOO0 HE UMETh COBCEM.

Hywmeparus cioToB st OJHOW KOP3UHBI U AJIs ABYX KOP3UH NPUBEACHA Ha puc. 5-1.

g © © M
L] —1 L]
Caor 1 s — Caort 5
LJ —a L
Caor 2 c— Ciort 6
©
LI A3 LI
Caor 3 > Caor 7
L] —a [
Caort 4 a— Caor 8
N @ VRN © ,
e
© © N 7 © N ©
LI —1 LI LI —9 L
Ciaor 1 = — Ciaor 5 Caor 9 — Caor 13
LI —2 LI LI —10 L
Cuor 2 c— Caor 6 Caor 10 wa— Coor 14
© ©
LI g L L] "y ]
Caor 3 > Caor 7 Caor 11 ws—] Caorld
L —a L] [ —12 [
Caot 4 a— Caot 8 Caot 12 we— Caorlb
L O O AN © —~_ ©O

Pucynok 5-1 Hymepanusi c10TOB MOIyJieil BBOJa-BbIBO/IA IJI OTHOM H JIBYX KOP3HH
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5.1. CocTtaB moayneu BBoaa/BbiBoAa M uHTepcencoB npmbopa

Hwxe npuBeneH cmucok Mo ylieid, KOTOpPbIE MOTYT OBITh YCTaHOBJICHBI B TIPHOOP.

[Tpubopsl, ¢ quaronansmMu SkpanoB oT 12,1" 1o 21,5" B 6a30BOM HCTIOIHEHUHN COACPIKAT HHTEP-
deiicer RS-485, Ethernet, RS-232, USB, ayauoBxo/ 1 ayTMOBBIXO/T U BCTPOSCHHBIN OJI0K MTUTAHUS,
MMO3TOMY YCTaHOBKA MOJYJICH TaHHBIX MHTehEHCOB 1 MOAY s muTanus PS24 B HUX He JHoITycKaeT-

Ci.

O6o03HaueHHe Onucanue Tun [Ipumeuanue
Moayiu aHAJIOTOBBIX BX0/0B/BBIX0/10B
['pynmoBas ranbB. pa3BsizKa
Al 4 Bxopa [Tpus. morpemHocts 1 %
Toxk: 4-20 MA. I'pynmoBas ranbB. pa3Bs3ka
Hanpsioxenue: 0-10 B. [Ipus. morpemHOCTE 1 %
AO 2 BrIXOTI2 Jns TokoBoro Beixoga Ry<500
Owm.
TepumoconpotusIenns: I'pynnoBas ranes. pa3Bs3ka
Pt100, Pt1000, 50M, 100M. pr — 3900 Om P
Tepmomapsr: TXK(L), TXKK(J), l
TIIP(B), TBP(A-1, 2, 3), PHB. ToTp '
TMK(T).
Moayiu JTUCKPETHBIX BX010B/BbIX0/10B
Cyxoi KOHTaKT I'pynnoBas ranes. pa3Bsizka
DI 6 sxonom 2 CYETHBIX BXOJa Uiown. = 24 B, Liouw. = 1 MA
o I'pynnoBas ranes. pa3Bs3ka
DOOC 6 BBIXOJIOB OTKpBITBIN KOJIIEKTOP Uporn, = 24 B, Lo = 200 MA
TanbB. pa3Bs3ka C mepeKiroue-
DOS 2 BBIXOZAA Cumucrop HUEM 4Yepe3 HOJb.
UKOMM. = ~220 B, IKOMM. = 2 A
l'anbBaHM4ECKas pa3Bs3Ka.
DOR 4 BpIxona KonTaxTsr pene U = ~220 B, Ty =5 A
Moayau unrepdeiicos nuas Beex IIJIK Cradyp
MoxeT OBITh yCTaHOBJICH
TOJbKO OJIUH MOJVJb B JII0-
CAN 2 KaHaia 2 x CAN 00ii ¢JIOT.
I'pynmoBas rayibB. pa3BszKa.
CkopocTts 0 1 Mourt/c
MosxeT ObITh yCTaHOBIICH
GSM | x GSM-mozem TOILKO OIMH MOAYJIb B JI10-
Goii cJ10T.
T"anpBaHMYECKas pa3Bs3Ka.
MoxeT ObITh yCTaHOBJIEH
TOJbKO OTMH MOIYJIb U TOJb-
KO0 B ¢J10T Ne5 1jis npuoopos
- ILJIK CTtadyp 05,07, 10
WIFIBT L Wil 2,415 ITu TLIK Cragyp 12,1517, 19, 21

1 x Bluetooth 5.0 + HS, BLE

C IBYMS KOP3WHAMH, HJIH
T0JbKO B ¢10T Nel nus IIJIK
Craoyp 12,15,17,19.21 ¢
0HO¥i KOP3HHOM.
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Monayau unrepgeiicoB nias IIJIK Ctadyp 05, 07 u 10 ¢ kop3uHoii 1 MoayJieii
1 x Ethernet 10/100 MBur MoxeT GbITh yCTaHOBICH
ETH232 TOJLKO OAHMH MOAYJbL U TOJb-
1 x RS-232
KO B ¢J10T Nel.
MosxeT ObITh yCTaHOBIICH
TOJBLKO OJIHH MOIYVJIb B JH-
RS485 2 xaHana 2 x RS-485 00ii cJIOT.
I'pynnoBas raneB. pa3Bs3ka.
Ckopocrts 10 1 Mowut/c.
1 x USB 2.0 HOST MoxeT OBITh yCTaHOBJICH
AUSBH 1 X AyJHO BBIXO, JHH, CTEPEO TOJBLKO OIUH MOAYJIb U TOJIb-
’ ) KO B ¢JIOT No2.
Mopayas nutanus jis IIJIK Craoyp 05, 07 u 10 ¢ kop3nHo¥i 1y MoayJiei
[Mutanue ot 24 B nmocrosiHHOTO Tanbpaueckas passsska,
PS24 ToKa YcranaBnuBaetcs B cioT Nod
) MIPY U3TOTOBJIICHUU PUOOpa.

Bummanue! Hekoropeie monynu u umuTepdeiicer (USB, RS-232,
WIFIBT, AUSBH, ayauoBos, aymuoBbIXoa) HE UMEIOT I'ajbBaHHUYCCKOU
pasBs3ku. Bo nzbexanre moBpexIeHUS TpUOOpa, BCe TOIKII0YacMOe
K HeMy o0opynoBaHuE (KOMIBIOTEpP, CETEBOE OOOPYIOBaHHE H Jp.),
UMEIOIIee KIIEMMBI 3a3€MJICHHSI, TOJDKHO OBITh HAJICKHO 3a3EMIICHO.

He nomyckaercs nporekanue 1o 1ensm npudopa napasuTHbIX TOKOB U
NepeHANPSHKEHUHM, BBI3BAHHBIX HEKAYECTBEHHBIM 3a3€MJICHUEM I10JI-
KJIIOYEHHOro 000pyI0BaHUS U APYrMMHU npuduuHamu. [Ipu HeoOxoau-
MOCTH CJEIYEeT HCIIOIb30BAaTh BHEUIHUE YCTPOWCTBA T'AJIbBAHUYECKOMN
U30JIALUN.

Buumanue! IIpubopsl, ¢ auaronansmu skpaHoB ot 12,1" no 21,5" B
0a30BOM HCIONHEHUH cojepxkar uHtepdericel RS-485, Ethernet, RS-
232, USB, aynuoBX0oJ ¥ ayAMOBBIXOJ U BCTPOEHHBIM OJIOK MUTaHUS,
MOSTOMY YCTaHOBKA MOJYJICH JaHHBIX HHTE(PEHCOB U MOIYIIS TUTAHUS
PS24 B Hux He nomyckaeTcs.
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5.2. Moaynb aHanoroBbix Bxoaos Al

Monynb aHanoroBbix Bxos1oB Al mpenHa3zHaveH JUis BBOJA J0 YEThIpeX YHU(DUIIMPOBAHHBIX
aHAJIOTOBBIX CUTHAJIOB TOKa M HampspkeHus. Kakaplil kaHam MokeT ObITh MHIAMBHYalbHO
HaCTPOEH Ha IIPUEM TOKOBOI'O CHUTHAJIA WJIM CUTHAJA HANPsKeHWUs. Moyl UMeeT TpymnIo-
BYIO raJIbBAHUYECKYIO U3O0JIALIMIO.

5.2.1. TexHn4eckne xapakTepucTukn Moayns

Texunueckue XapaKTECPUCTHKHU MOAYJId aHAJIOTOBBIX BXOJ0B Al

[TapameTp 3HaueHue
KonnuecTBO aHAJIOTOBBIX BXO0B 4
[TaccuBHBINM:
Tum BXOQHBIX CUTHAIOB Tok: 4-20 MA;
Hanpsoxenue: 0-10 B.
[Ipenen ocHOBHOM NPHUBENEHHON MOIPEHIHOCTH, %o 1,0
BxoaHoe conpoTuBiieHHe KaHAIa U3MepeHus Toka, Om 100
BxoaHoe conpoTuBieHre KaHaTa U3MEPEHUS HAIIPSKEHUS, 100
He MeHee, KOM
["anpBaHMYECKAs N30JALMS ['pynimoBas
[Torpebnenue ot ucrounuka 24 B, ve Oosee, MA 5

Tun Pa3bEMOB Ha KabeJb JJI TOAKJIIOYCHU S

15EDGK-3.5-03P, 2 mr.

5.2.2. HazHayeHne KOHTaKToB pasbemMoB MoOyIA

Ha3HnadyeHne KOHTaKTOB Pa3bEMOB MOAYJIS dHAJIOTOBBIX BXOJJ0B Al

Paszvsem | KoHT. Hasznauenmne
X1 1 AmHasorosslii Bxon 1
X1 2 | O6umit’
X1 3 AHAaJIOTOBBII BXOJ 2
X2 1 AHanorossli Bxox 3
X2 2 | O6umit’
X2 3 Amnanorossiii Bxon 4

*
OO0111e KOHTaKThl MOAYJISI COEIMHEHBI MEXAY COOOI.
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5.3. Moaynb aHanoroBbIX BbixogoB AO

Monynp ananoroBbix BbixonoB AO mpeaHasHadyeH IS BBIBOJA JBYX aHAJOTOBBIX YHHU(DH-
LIUPOBaHHbBIX CUTHAJIOB TOKA U HampshkeHus. Kaxaplil BBIXOJHON KaHal MOXET ObITh MHAM-
BUJyaJIbHO HaCTPOEH Ha paboTy ¢ TOKOBBIM CUTHAJIOM HJIM CUTHAJIOM HANpsDKEHUS.

MO,I[YJ'IB HMCECT I'PYIIIOBYIO IraJIbBAaHUYCCKYIO U30JISAIHIO.

5.3.1. TexHn4eckme xapakTepucTuku Moayns

Texunueckue XapaKTECPUCTHKHU MOAYJIA aHAJIOTOBBIX BBIXOJ0B AOQ:

[TapameTp 3HayeHue
UwncIio BRIXOHBIX KAHAIOB 2
AKTHUBHBII:
Tun BEIXOIHBIX KaHAJIOB Tok: 4-20 MA;
Hanpsioxenue: 0-10 B.
[Ipenen ocHOBHOM MPHUBENEHHOMN MOIPEHIHOCTH, %o 1,0
ConpoTHBI€HHE HATPY3KU TOKOBBIX BBIX0JI0B, HE O6osee, Om | 500
["anpBaHMYECKast N30JALMS ['pynnoBas
[Torpebnenue ot ucrounuka 24 B, He Oonee, MA 45
Tun pazbema Ha KaOeb IS TOAKIFOYCHUS 15EDGK-3.5-03P

5.3.2. HazHayeHne KOHTaKToB pasbemMoB MOoOyIA

HaznadyeHue KOHTaKTOB pa3dbeMa MOAYJISI aHAJIOT'OBBIX BXOI[OB/ BBIXOJ0B AO:

Paszsem | KonT. Hasznauenmne
X1 1 AHaJorosblii BeIxos 1
X1 2 OO0t
X1 3 AHAaJIOTOBBIH BBIXOJ 2

FLLAD

X7

4=20mA
x17 01 %
H

AT

[ —1T 1

LOMT

A2

Z
3 |:|/‘7H

4-20mA
0-10v
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5.4. Moaynb nsmepeHus tTemnepartypbl TERM

Monynpe usmepenus temueparypsl T ERM npennasnauen ajis BBoja 10 IByX CUTHAJIOB Tep-
MOMETPOB CONPOTUBJICHUS U TEPMOAIIEKTPUUECKUX MpeoOpa3zoBareneil. Kaxaplil kaHait Mo-
XKeT ObITh MHIMBHUIYaJIbHO HACTPOCH HA MPUEM CHTHAJIa OT TEPMOCONPOTUBIICHUS WU TEP-
Mornapbl. MoJy/b OCHAIllEH NPYXUHHBIMU pazbeMaMu JUIsl OJKIIOUEHHs IPOBOJOB J1aT4H-
koB. TepMomnapa moAkiO4yaeTcs IO JABYXIIPOBOJIHOH CXEME, TEPMOCONPOTHBICHHE — IO
TPEXIIPOBOTHOM.

[Monkmrouenue Tepmonap K mpuOOpY JOJKHO MPOU3BOIUTHCS C MOMOIIBIO CIIEIUATBHBIX
KOMITEHCAITMOHHBIX (TEPMOAJIEKTPOIHBIX) IPOBOIOB, H3TOTOBJICHHBIX U3 TEX KE CAMBIX Ma-
TEpUAJIOB, YTO U TepMorapa. [Ipu coeanHeHuN KOMITEHCAIMOHHBIX IPOBOJOB € TEPMOIIAPOit
¥ IpuOOpoM HEOOXOAMMO cOoOMIONaTh MOMSAPHOCTH. [Ipy HapylmIeHUHN yKa3aHHBIX YCIOBHH
MOTYT BO3HHMKATh 3HAYUTEIIbHBIC TOTPEIIHOCTH NMPH M3MepeHnu. Bo m30exaHue BIUSHUSL
NIOMEX Ha U3MEPUTEIBHYIO YacTh MPHOOpa JIMHUIO CBS3M NMPHOOPA C TATYNKOM PEKOMEHITY-
ercsi SKpaHupoBath (cM. puc.5-4). OrmieTky 3KpaHa cJleayeT COSAUHSTh B OJHOIM TOYKE C
o01el curHanbHOH Lenbio npudopa. B kadecTBe 00IIel CUTHAIBHON LIEMH MOYKET BBICTY-
nath KOHT.2 X1 monymns Omoka mutanus PS24 (cm. puc. 5-14). Omnerka skpaHa J0/DKHA
OBITh HAJEKHO M30JMPOBAHA OT DJIEKTPHUYECKOTO KOHTAKTa C APYIMMH NPOBOJHHKAMHU H
AJIEMEHTaMU METAJUTMYECKUX KOHCTPYKIMi. He nomyckaercss ncnoip3oBaTh TepMonapsl ¢
HEHM30JIMPOBAHHBIM paO0OYUM CIIaeM.

Jlnst MOHTaka WM JAEMOHTaXka MPOBOJA HEOOXOJMMO OTBEPTKOM HaXaTb HAa COOTBETCT-
BYIOILMH SA3BIYOK pazbeMa. BCTpoeHHBIN JaTuuK TeMIepaTypbl XOJOAHOTO Crasl pacroio-
’KEH B HETIOCPEJCTBEHHON OJIN30CTH K Pa3beMaM.

MO,I[y.TIB HUMCECT I'PYNIIOBYIO I'dJIbBAHUYCCKYIO U30JIAHIO.

5.4.1. TexHn4eckne xapakTepucTmku Mmogyns

TexHnueckue XxapakTepUCTUKN MOAYJI U3MepeHus remnepatypsl TERM:

[TapameTp 3HaueHue

KonmyecTBo TemMneparypHbIX BXOJIOB 2

Tepmocomnportusnenus: Pt100,
Pt1000, 50M, 100M, 50TT, 100I1.
Tun BXOJIHBIX KaHAJIOB Tepmomapsr: TXK(L), TXKK(J),
THH(N), TXA(K), TTITI(S,R),
TIIP(B), TBP(A-1, 2, 3), TMK(T).

[Ipenen ocHOBHOI npuBeneHHON norpemHoctd, % | 0,5

Jlnana3oH n3MepseMoro conpoTUBIEHNs, OM 0 - 3905

N3meputenbHbIii TOK JUIsl TEPMOCONIPOTUBIIEHUH,

He OoJiee, MKA 210

Cxema MOJIKITFOYCHHS TEPMOCOIIPOTHBIICHUS TpexnpoBoHas
Jlnama3oH n3MepsieMoro HarpsikeHus, MB -40 ... +70

Cxema MOoJKII0YEeHUS TepMOonap JIByxmpoBoaHast
["asibBaHMYECKast U30JIALNS I'pynnoBas
ITotpebnenue ot uctounnka 24 B, He Oonee, MA 5

Tun pazpema noKITIOYCHHS KaOest KoHTakThI 1101 325KMM
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5.4.2. HazHayeHne KOHTaKTOB pa3beMoB MOy

HazHaueHune KOHTaKTOB pa3beMOB MOYJIsl U3MepeHus Temnepatypsl TERM:

Pazbem | KoHr. Ha3nauenue
X1 1 Kanai 1. Tepmoconp-e usmepurensubiii Bxon 1/ Tepmonapa +
X1 2 Kanai 1. Tepmoconp-e u3MepuTenbHbIi BX0J 2
X1 3 Kanau 1. Tepmocomnp-e usmepurensubiii Bxon 3 / Tepmonapa -
X2 1 Kanai 2. Tepmoconp-e nuzmepurensubiii BxoJ 1 / Tepmomnapa +
X2 2 Kanai 2. Tepmoconp-e u3mMepuTenbHbIii BXO 2
X2 3 Kanau 2. Tepmocomnp-e usmepurensubiii Bxon 3 / Tepmomnapa -
X1 X7
I | 7 o NI T
W=/ 2 W) 2 ———
W3 |3 N 13y
X2 X2 .
Wi T o I T
W] 2 W2 21—
AL TERY LGS ACTERY LNV TT

Oowy cuzH yens

Pucynok 5-4 Cxema noak/io4eHuss MOayJas u3MepeHusi Temneparypol 1ERM

5.5. Moaynb anckpeTHbIX Bxoaos DI

Monynpb quckpetHbix Bxo0B DI npeanasHaueH i BBoJa /10 MIECTH AUCKPETHBIX CUTHAJIOB
TUIA «CYXOM KOHTAKT» WM «OTKPBITHIM KoyuiekTop». Kananst 1 u 2 Moayns MOTYT BBICTY-
MaTh B POJIM CUETHBIX BXOJI0B, KaK BHICOKOCKOPOCTHBIX, TaK U HU3KOCKOPOCTHBIX € (DYHKIU-
eil antuapedesra A BO3MOXKHOCTH MCIOJIb30BaHUS JAaTYMKOB C MEXaHMYECKHMMH KOHTaK-
TaMu. MOJyib UIMEET IPYNIOBYIO FaJIbBAHUYECKYIO U30JIALIUIO.

5.5.1. TexHn4eckmne xapakTepucTukm Moayns

TexHn4ecKne XapakKTEpUCTUKU MOAYIISI TUCKPETHBIX BX010B DI

[Tapametp 3HaueHUe
KonnyecTBO TUCKPETHBIX BXOJIOB 6
Cyx0#1 KOHTaKT, OTKPBITBIN
Tun BXOAHBEIX KaHAJIOB
KOJUIEKTOP.
UuCIIo cUeTHBIX KaHAJIOB 2
YactoTa cyeTa UMITYJIbCOB (JIJIs1 CUETHBIX BXOJIOB), KI 11 0,01-200
HomuHaneHOE HanpspkeHne kommyTtanuu, B 24
HomuHaneHbIN TOK KOMMYTaIlMU JUCKPETHBIX BXOJ0B, MA | 1
HomuHanbHbBIM TOK KOMMYTAllMd CYETHBIX BXOJIOB, MA 0,1
["asibBaHMYECKaAsT U30JIALIUS I'pynnosas
[Torpebnenue ot ucrounuka 24 B, He Oosee, MA 24
Tun pazbema Ha KaOenb 15 TOAKIIOYCHUS 15EDGK-3.5-07P
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5.5.2. HaszHa4yeHne KOHTaKTOB pa3beMOoB MOy

Ha3naueHune KOHTaKTOB pa3beMOB MOAYJIS JUCKPETHBIX BX0A0B DI:

Paszsem | KoHT. Hasznauenmne

X1 1 JuckperHbiit Bxox |

X1 2 JuckperHblit Bxon 2

X1 3 JuckperHbiii Bxo 3

X1 4 Juckpernbiit Bxon 4

X1 5 JluckpeTHbIit BXO 5

X1 6 JluckpeTHbiii Bxo11 6

X1 7 Oo6munit
AT \XT7 AT \XT7
oar 17 oar 11 .
i/ avi a7 | 22—
o5 17 [ B
T r T
06 [6— ﬁ 06 61— {
GO 7 - GO 7+ (

PLC LI PLLD

Pucynok 5-5 Cxema noak.;io4eHust MOayJjas TUCKPETHBIX BX010B DI

5.6. Moaynb QUCKpPETHbIX BbIXOAOB TUNA «OTKPbITbIN KonnekTtop» DOOC

Monyne muckpeTHbIX Beixo10B DOOC mpeaHa3sHaveH JUisi BBIBOJA JO MISCTH JTUCKPETHBIX
CUTHAJIOB TUIIA «OTKPBITBIMA KOJUIEKTOP». MOAYJIb UMEET IPYIIIOBYIO rajJbBaHUUYECKYIO U30-

JIAIIHIO.

5.6.1. TexHn4eckme xapakTepucTukm Moayns

TexHnueckne XxapakTepUCTHKN MOAYIIsI AMCKpeTHBIX Bbixo10B DOOC:

[Tapametp 3HaueHue
Yuciao BBIXOJHBIX KaHAJIOB 6
Tun BEIXOJHBIX KAHAJIOB OTkpbIThIH KOJuIeKTOp, NPN
MakcumaabHOe HanpspkeHHe KoMMyTaruu, B 24
MaxkcruMaibHbIH TOK KOMMYTallMH, MA 200
["anpBaHMYECKas U30JIALUS ['pynnoBas
ITotpebnenue ot uctounnka 24 B, He Oonee, MA 0 (OtcyrcTByeT)
Tun pazpema Ha KaOenb 715 TOAKITIOYCHUS 15EDGK-3.5-07P
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5.6.2. HazHayeHne KOHTaKTOB pa3beMoB MOy

Ha3naueHnue KOHTaKTOB Pa3beMOB MOAYJIsE AUCKpEeTHBIX Bbixo 0B DOOC:

Pazsem | KoHT. Haznauenwne

X1 1 HuckperHbiit Bexoy 1
X1 2 JuckperHblit BbIXoj 2
X1 3 JluckpeTHbIit BBIXO 3
X1 4 JuckperHbiit Boixon 4
X1 5 JluckpeTHbI BBIXOT 5
X1 6 JluckpeTrHbIit BbIXO] 6
X1 7 OO0t
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5.7. Moaynb ANCKpeTHbIX BbIXOAOB TUNa «cumuctop» DOS

Monynbe nuckpeTHbix BeixoqoB DOS mpenHa3zHaveH ajsi BBIBOAA J0 IBYX JHCKPETHBIX CHT-
HaJIOB TUIIA «CUMHUCTOP» U CIYXKUT JUIsl KOMMYTAl[MU HAarpy3Ku MEpEMEHHOro Toka. Moayib
MMEET TPYNIIOBYIO TAJIbBAHUYECKYIO HM30JsIUMI0. KoMMmyTalus Harpy3kd IPOUCXOJIUT IPU
[epexo/ie HAMPSIKEHUs Yepe3 HOJIb. BBIXOJbl MOIYIIS 3alMIIEHbI IIJIaBKUMH MTPEAOXPaHU-
TensiMu. [[Jst 3aMeHBI IPeIoXpaHuTels HEOOXOIUMO CHSITH 33IHIOI0 KPBIIIKY TprOopa 1 u3-

BJICYb MOJYJIb U3 CJIOTA.

5.7.1. TexHn4eckne xapakTepnucTtuku moayns

TexHuyeckue XapakTepUCTUKUA MOAYIIS TUCKPETHBIX BbIxo0B DOS:

[TapameTtp

3HaueHue

KommuectBo JAUCKPCTHBIX BBIXOJ0B

2

Tun BeIXOJHBIX KaHAJIOB

CHUMHCTOp, TPEXKBAAPAHTHBIN

HomuHaneHOE HanpspkeHue kommyTanuu, B

~220

MakcumanbHblil TOK KOMMYyTaluu, A 2

MUHMMaIBHBIN TOK KOMMYTAIlul, MA 80

MakcumasnbHasi CKOpOCTb U3MEHEHHU s HaNpsKEHUS Ha- 1000

rpy3Ku, B/MKc

Tun maBkoro npegoxXpaHuTeNst 2 A 250 B 5x20mMMm
["anpBaHMYECKas U30JIALUS I'pynnoBas
[lotpebiienue ot uctounuka 24 B, He 6onee, MA 0 (OtcyrcTBYeT)

Tun pa3bCeMa Ha Kabesb JJIA IIOAKIKOYCHU A

2EDGK-5.08-02P, 2 mr.

5.7.2. HazHayeHne KOHTaKTOB pa3beMoB MOAYIIS

Ha3HnadyeHne KOHTaKTOB Pa3bEMOB MOAYJI JUCKPETHBIX BBIXO/J0B DOS:

Paszwem | Kowur. Haznauenwne
X1 1 JuckperHbii Beixop 1
X1 2 O6mmii Beixoaa 1
X2 1 JluckpeTHsblil BbIXO] 2
X2 2 OO0l Bexoga 2

XT X7

Kl N

O

LOM7| 2

X2 X2

/
Kl N

OUTZ| T 12 _5onp

O

(OM2 2
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5.8. Moaynb AUCKpeTHbIX BbIXoA4oB Tuna «pene» DOR

MOI[y.Hb AUCKPCTHBIX BBIXOIOB DOR npeaHa3Ha4YCH AJid BBIBOJA OO YCTBIPEX JUCKPCTHBIX
CUTHaJIOB THUIIA «PEJIC» U CIIYKHUT AJI1 KOMMYTAallMK Harpy3kKu IIOCTOSHHOI'O M NEPEMEHHOI'O
TOKa.

TexHuyeckue XxapakTepUCTUKHU MOAYISI TUCKPETHBIX BbIx0/10B DOR:

[TapameTp 3HayeHue

KosmyecTBO TUCKPETHBIX BBIXOOB 4

HopmanbHo pa3oMKHYThIE
KOHTAaKThI peJie

TuI BEIXOIHBIX KaHAJIOB

MakcuMansHOe HAIps>KECHUEC KOMMYTalllu, B

[lepemennoro Toka 250
ITocTosTHHOTO TOKA 30
MakcumanbHblii TOK KOMMYyTaluu, A 3)

[Torpebnenue ot ucrounuka 24 B, He Oosee, MA 40

Tun pazbema Ha KaOenb IS OAKITFOYCHUS 2EDGK-5.08-08P

5.8.1. HazHayeHne KOHTaKToB pasbemMoB MOoOyIA

HaznadeHue KOHTaKTOB Pa3bEMOB MOAYJIL JUCKPETHBIX BBIXOJ0B DOR:

Pazpem | KoHT. Ha3nauenne
X1 1 Kanan 1. HopmanbHo-pazomknyTsii (HP) KOHTaKT.
X1 2 Kanan 1. O6muii KOHTaKT.
X1 3 Kanain 2. HopmanbHo-pa3omkHyThli (HP) KOHTaKT.
X1 4 Kanan 2. O0muii KOHTAKT.
X1 5 Kanan 3. HopmansHo-pa3omknyThiii (HP) koHTaKT.
X1 6 Kanan 3. O0mumii KOHTaKT.
X1 7 Kanan 4. Hopmanbao-pa3soMmkHyThli (HP) KOHTaKT.
X1 8 Kanan 4. O0mmii KOHTaKT.

X1 X17

—aU77
—7
—%
[ OM3

— 1074
O

"~ Hazp?
Hazp?

Hazps

Hazp4

SIANLS NN, ESNISELNIN

O O O O O O

FLL_OOR

Pucynok 5-8 CxemMa moak/ioueHust MOIYJIs1 TUCKPETHBIX BbIxogos DOR
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5.9. Moaynb uHtepdencos ETH232

Monyns untepdeiicoB ETH232 npennasnauen ms cesizu npudopos IIJIK Crabyp 05, 07 u
10 ¢ xop3uHO# Isg Moayei o uarepdeiicam RS-232 u Ethernet. B mpu6opax ITJIK Cra-
oyp 10 6e3 xop3unbl aast momyiei, 12, 15, 17, 19 u 21 unrepdeiicet RS-232 u Ethernet
MPUCYTCTBYIOT B 0a30BOM HCIIOJHEHUH, IO3TOMY YCTAHOBKA MOJIYJIsI HE TPEOyeTcs.

TexHnueckue xapakTepuCTHKU Moayns nHTepgeiicoB ETH232:

[Tapamerp 3HaueHue
Yucio kanamos Ethernet 1
Tun Ethernet 10/100 BaseT
CkopocTb nepeaaun gaHabix Ethernet 10/ 100 M6ut/c
Jlnvna nmuauu cBsi3u Ethernet, makc. 100 m
l"anpBanmyeckas paspsaska Ethernet 1500 B
Tumn pazpema Ethernet 8P8C (RJ45)
Uwncno kaHamoB RS-232 1
CkopocTh niepeaun JaHHbix RS-232 1o 500 Kour/c
JlnuHa muaum cBszu RS-232, makc. 15Mm
Tumn pazpema RS-232 8P8C (RJ45)
I"anpBannyeckas pas3ssizka RS-232 OTtcyTCcTBYET
[Totpebnenue ot uctounuka 24 B, He 6onee, MA 0 (OtcyrcTBYyeT)

5.9.1. nTepenc Ethernet

ITopt Ethernet (pazsem X1) npeaHa3HaueH s MOIKIIOUEHHS MPUOOpA K JIOKATBHON BBI-
yucauTenabHoil cetu. Ilo maHHOMY MOpPTY MPOM3BOAMTCS MOAKIIOYEHHME MPUOOpa K cpere
nporpammupoBanuss CODESYS wm MasterSCADA i 3arpy3ku, OTJIaIKd, H3MESHEHUS U
HacTpoiku mporpamm. Paswem mopra Ethernet obopymoBaH cBETOAMOIHBIME MHAMKATOpA-
MH, MOKa3bIBAOIIMMU COCTOSHHE MOJKIIOYCHUS. 3eneHblii naaukatop «Linky» obo3nadaer
MOJIKJIIOYEHUE K CETH U MUTaHUEM IOKa3bIBaeT oOparieHue K Her. JKenTblil HHIuKaTop mo-
Ka3bIBa€T CKOPOCTh coeAnHenus: ceetutcs — 100 Mout/c, He ceeturcsa — 10 Mowur/c.

5.9.2. nTepenc RS-232
Hasnauyenue konTakToB pazbema X2 RJ45 (8P8C) RS-232 monyns untepdeiicos ETH232:

KoHnT. Haznauenue
4 GND
5 RXD
6 TXD
7 CTS
8 RTS

B xommiekT mocraBku npubopa ¢ moaynem ETH232 Bxoaut mepexonusiii kabenb RJ45-
DB9M. Haznauenue konTakToB pazbema DBIM cranmaptHoe (EIA/TIA-232E).

Buumanue! Moaynb MoXeT ObITh YCTaHOBJIEH TOJBKO B MPUOOPHI C
JIuaroHamssMu dkpaHoB oT 5" 1o 10". B coctaBe mpubopa MOXET ObITh
UCTOJIBb30BaH TOJNBKO oauH Moxyns ETH232. Ilpu stom ero mecto
YCTAHOBKH — TOJBKO cJIOT Nel.
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5.10. Moaynb uHtepcencoB RS485

Monyns untepdericor RS485 npeanaznayen s kommyHukauu rnpudopos ITJIK Cralyp
05, 07 u 10 ¢ xop3uHO# 1t MOAyIeH 1o auHUAM cBsizu RS-485. B mpubopax [TJIK Ctabyp
10 6e3 kop3unbl st moayneit 12, 15, 17, 19 u 21 untepdeiicer RS-485 npucyrcrByior B 6a-
30BOM HCIIOJHEHHUH, [TI03TOMY YCTaHOBKA MOAYNs He TpeOyercs. Moayiab COCTOUT U3 JIBYX
HE3aBUCHMBIX KaHaioB RS-485 ¢ rpynmnoBoii rajgpBaHMYECKON U3OIISAIHCH.

Cxema noaxitoueHuss Moy K tuHuu RS-485 npuBenena Ha pucynke 5-9. B cioydae uc-
N0JIb30BaHus JUIMHHOM HUU RS-485 (6onee 100 M), a Takke MPOKIaIbIBAEMON B YCIOBHU-
SIX BO3JICHCTBUS 3HAYUTENIbHBIX 3JEKTPOMArHUTHBIX MMOMEX, PEKOMEH]IYETCsl UCIOIb30BaTh
SKpaHUPOBaHHbIC Kabenu ¢ ApeHaxHbiM mpoBojgoMm (KUIIBOB 1,5x2x0,78; KUIIDB
2x2x0,6 Wi aHAJOTMYHBIE), CXeMa MOIKIFOUCHUsT KOTOPhIX MpHBeaeHa Ha pucyHke 5-10.
DkpaH Kabens clIeyeT COSANHATh TOJIBKO B OJHON TOYKE C IPEHAKHOM LENbI0 COOTBETCT-
BYIOLIEH JIMHUH.

5.10.1. TepMUHUPOBaHME NNHUN

B okoneunbix y3nax nuHuu RS-485 ycTanaBnuBaroTCs TepMUHAIBHBIE pe3UCTOpbl RS*. Jlms
MOJIKJIIOYEHHUSI BCTPOCHHBIX TEPMUHAIBHBIX PE3UCTOPOB, HA MEYATHOHM IUIaTe MOIYJIS Ipe-
nycMoTpeHsl mxkamiepsl XS1 u XS2 g kananoB 1 u 2 coorBeTcTBeHHO. [Ipu 3ambikaHuu
KOHTakTOB 1 u 2 mxamnepa (nmonoxenne «ON») MpoucxoauT MOIKIIOYeHHE TEPMUHAIBHO-
r'0 pPe3UCTOpa, MPU 3aMbIKaHUU KOHTAKTOB 2 U 3 (nosoxenue «OFFy») — oTkmoueHue.

Jlnst moctymna K JpKaMIiepaM TePMUHAIBHBIX PE3UCTOPOB HEOOXOAMMO OTKPYTHUTH M CHSTh
3aJTHIOI0 KPBIIIKY IpUOOpa U BBIHYTh MOAYJNb U3 cioTa. [locie yero ycTaHOBUTh MOAYIb B
CIIOT, YO@AMBIINCH, YTO Pa3beM MOAYJIS BOIIET B COGANHHUTENb C KPOCC-TIIIATON, YCTAHOBUTH
3aJTHIOIO KPBIIIKY NprOopa 0OpaTHO.

Buumanue! Moayns MokeT ObITh YCTaHOBJIEH TOJIBKO B IPUOOPHI C
JaroHaxsiMu 3kpanoB oT 5" o 10". B coctaBe mpubopa MoxkeT ObITh
WCTIOJTb30BaH TOJIBKO OJiH MOIyTh RS485. TIpu aTOM OH MOXKeET OBITh
YCTAHOBJIEH B 1100011 CBOOOAHBINH CIOT.

5.10.2. TexHu4eckmne XapakTepucTtmkn, HasHa4yeHne KOHTakToB, CXxemMa noaKri4eHnA

TexHnueckue xapakTepUCTHUKU MOAyIs uHTepdeiicoB RS485:

[Tapametp 3Ha4YeHne
YuUCII0 KaHaIoB 2
CKOpOCTh IIepeiaun JaHHBIX, MaKc. 1 Mburt/c
JlmuHa TUHUM CBSI3U, MAKC. 1000 m
Crangapt GpU3HYECKOTO YPOBHS EIA/TIA-485
[Tonnepxka texnonoruu True fail safe IIpucyrcrByer
KonnuecTBo yCTpoilCTB Ha OTHOM JINHUU, MAKC. 256
l"anpBanmYeckas pa3BsizKa I'pynmoBas
ITotpebnenue ot uctounnka 24 B, ve Oonee, MA 50
Tun pazpema Ha KaOenb 15 TOAKITIOYCHUS 15EDGK-3.5-04P, 2 mrr.
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HaznaveHnne KOHTaKTOB pa3beMoB MOAYJst nHTepdericoB RS485:

Paswem | Konr. Haznauenwne

X1 1 Kanan 1. Curnan A (Data +)

X1 2 Kanau 1. Curnan B (Data -)

X1 3 Kanan 1. Jlpenax

X1 4 Kanan 1. 3azemiienue

X2 1 Kanan 2. Curnan A (Data +)

X2 2 Kanan 2. Curnan B (Data -)

X2 3 Kanan 2. [lpeHax

X2 4 Kanan 2. 3a3emicHue

*
KoHTaKThI IpeHa)ka COeIMHEHBI MEXKTY COOOM.

X7 X717
. AT |7 7 Al Yempadcmbo
xs1 [ A o/ RS-485
5)-/;7/25 5 4X 27
i 2
b2 |2 _
182 5[};”1; 0’2? Aﬁ Yempocmbo
E — B )
FPLLCRS4E5 7250%UM [lu i RS-485
1/28m

Pucynok 5-9 Cxema noakmodenust moayiast RS485 k mmaun RS-485

120 0w XX
AT LT/ Al | Yempoicmbo
xst [ orla [ p— 2 RS-s5
Shield 41— T
120 0w Xe | X271 .
7y
T » o v
/6, * YSempoucmbo
PLC RS485 L— BH | " ps 445
s SR 77/

1

Bre pezucmaps 120 Om 5% 1/28m

Pucynok 5-10 Cxema noakiodyenust moayiast RS485 k sxpanupoBanHoii junun RS-485 ¢ qpeHakHBIM NPOBOAOM

5.11. Moaynb untepcpencos CAN

Monyne uarepdeiico CAN npennasHaueH Uit KOMMYHUKAIUKA PUOOpA IO JIHHUSM CBSI3U
CAN. Monaynb cocTouT u3 ABYX He3aBUCUMBIX KaHaioB CAN ¢ rpymnmnoBoi ralbBaHUIECKOM
H30JISIUECH.
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Cxema noaxmouenuss moayns k suand CAN mpuBenena Ha pucyHke 5-11. B ciydae wnc-
nosib3oBanus uHHON JuHUE CAN (6onee 100 M), a TakKe NPOKIIAJABIBAEMON B YCIOBHSIX
BO3JEHCTBUS 3HAUUTEIBHBIX IEKTPOMArHUTHBIX IIOMEX, PEKOMEHYETCSl UCIOIb30BaTh JK-
paHMpOBaHHBIE Kabenu ¢ apeHaxHbM nposoaoM (KUIIBOB 1,5x2x0,78; KUIIOB 2x2x0,6
WIM aHAJIOTUYHBIE), CXEMa MOJIKIIOUYEHUS KOTOPBIX NIPUBEICHA Ha pUCYHKE 5-12. DkpaH Ka-
0eJst clieAyeT COeAUHAT TOJIBKO B OJTHOW TOUYKE K JPEHAXKHOW LENMH COOTBETCTBYIOMICH JTH-
HUU.

5.11.1. TepMUHUPOBaHME NNHUN

B okoneunbix y3nax guauu CAN ycTaHaBiIMBarOTCS TepMUHAIbHBIE pe3ucTopbl RS. Jlis
MOJIKJIIOYEHHUSI BCTPOCHHBIX TEPMUHAIBHBIX PE3UCTOPOB 0o0mmM corpoTtuBieHuemM 120 Ow,
Ha [eYaTHOM Tu1aTe MOIyJIs IpeaycMoTpeHbl mxkammepbl XS1 u XS2 s kanana 1, u XS3 u
XS4 nnsa xanana 2. YToOBI MOAKITIOYATE TEPMUHANBHBINA pe3ucTop 1-ro kanama CAN, HeoO-
XOAUMO 3aMKHYTh JDKaMrepoM KOHTakThl 1-2 XS1 u XS2 (monoxenune TERM). s mox-
KJIFOUEHHS] TEPMUHAIBHOTO pe3uctopa 2-ro kaHaia CAN, He0OX0AMMO 3aMKHYTh KOHTAKThI
1-2 XS3 u XS4 (nonoxenne TERM). UToObl OTKIIIOYHTH TEPMUHAIBHBIA PE3UCTOP, HEOO-
XOJMMO YCTaHOBUTH JKamIiep Ha KOHTAKThl 2-3 XS1 u XS2 mns 1-ro xanana, u XS3 u XS4
st 2-ro xanana CAN.

Jlig mocTymna K JpKamIepaM TePMUHATBHBIX PE3UCTOPOB HEOOXOIUMO OTKPYTHTh M CHSTH
3aJTHIOI0 KPBIIIKY PUOOpa U BBIHYTh MOAYJIb U3 cioTta. [locie yero yctaHOBUTh MOAYJIb B
CIIOT, yOeIMBIINCH, YTO Pa3beM MOJYJISL BOIIEN B COSAMHUTEINb C KPOCC-TIIIATOH, YCTAHOBUTH
3aJIHIOI0 KPBIIIKY TprOopa oOpaTHo.

Buumanue! B coctaBe mpubopa MOKeT ObITh HCIIOJIIB30BAH TOJBKO
onuH moayns uHrepderico CAN. IIpu 3ToM OH MOKeT OBbITh ycTa-
HOBJICH B J1F000#1 CBOOOIHBIN CIIOT.

5.11.2. TexHu4eckmne XapakTepucTtnkn, HasHa4eHne KOHTakKToB, CXemMa noaKno4YeHns

TexHuueckue xapakrepucTuku Moayns uatepgeiicos CAN:

[Tapamerp 3HaueHue
KomnyectBo unrepdeiicos CAN 2
[MomnepxuBaemas cnerudukanms CAN 1SO11898-2
CKOpoCTh Tiepeiaun JaHHBIX, MaKC. 1 M6ut/c
40 m. pu 1 Mb6urt/c;
JliviHa TUHUU CBSI3H, MAKC. 500 m. mpu 125 Ko6wut/c.
1000 m. mpu 50 Kour/c.
Uwcro y3i10B , Makc. 30
JlmuHa OTBETBJICHUS JIUHUH, MAKC. 0,3 M.
l"anpBaHMYecKkas pa3Bsizka I'pynmoBas
ITotpebnenue ot uctounnka 24 B, He Oonee, MA 37
Tun pazpema Ha KaOenb 15 TOAKITIOYCHUS 15EDGK-3.5-03P, 2 mrr.
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Hasnavenne koHTakTOB pazbreMoB Moayst naTepdericoB CAN:

Paswem | Konr. Haznauenwne
X1 1 Kanain 1. Curman CAN-H
X1 2 Kanan 1. Curman CAN-L
X1 3 | Kanan 1. O6mmii CAN
X2 1 Kanan 2. Curman CAN-H
X2 2 Kanan 2. Curman CAN-L
X2 3 | Kanan 2. O6mmii CAN

*061111/16 KOHTaKThl CAN coeTMHEHBI MEXKy COOOM.

- x A
200 G / AN Yempodcmbo
" X2 | T oD AN
X3 X2
o
T St L Yempoucmbo
— N
PLC.CAN 29 0 au A o
1/2Bm

Pucynok 5-11 Cxema noakiawodenust MoayJasi CAN k suanu CAN.

I Eﬂﬁi A—F [A)/&Z/
7 -
(] 7/ Yempoucmbo
o] g [ 4
XS3 X2
AR
120 0 X7
M@} Lo [[’j%7 YScmpoucmbo
PLC CAN S S ) LAN
1/ 28m

Pucynox 5-12 Cxema noakouenus moayiass CAN k sxpannposannoii muann CAN ¢ 1peHasKHBIM IPOBOIOM

5.12. Moaynb mogema GSM
Monyie Mogema GSM ciysxuT Juist oOecrieueHHs yIaIeHHOTO OOMEHa JaHHBIMU 10 CETH
cotoBoii cBs3u GSM.
MojieM MOKET BBIITOHSTH CIACAYIONHE (PYHKIIHH:
- IpUEM | Iepeada JaHHbIX ¢ moMoinbsio GPRS;
- IPUEM H TIepeiadya TaHHbIX ¢ moMolnbio CSD;

- mpueM u niepeaada SMS.
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Anrtenna GSM noakmtoyaeTcs K pazbemy X1. Tum anteHHOro coequHuTENs — rue3no SMA.
B cnydae yctaHoBkM mpuOopa B METAIMYECKOM IKady, a TakkKe 30HE HEYBEPEHHOTO
IpreMa COTOBOM CETH CBSI3M, HEOOXO0IMMO HCITOJIb30BaTh BHIHOCHYIO aHTeHHY GSM.

Buumanwne! B coctaBe mprOopa MOXeT ObITh NCTIOIB30BaH TOIBKO
oauH Moaysb Mojiema GSM. [Ipu 3ToM OH MOKET ObITh YCTAaHOBJIEH B
1110001 CBOOOIHBIH CIIOT.

5.12.1. PaboTta mogema

VYnpasieHue MOJEMOM TPOU3BOIUTCS MpH oMo AT-KOMaH] B COOTBETCTBHH CO CTaH-
napramu GSM 07.05 u GSM 07.07 o BHyTpeHHEMY IOCJIEIOBATSILHOMY TIOPTY MPUOOpa
(cMm. 1.7.6). B mogeme ucnons3yercs GSM/GPRS moayns SIMCom SIM800C. TlosHbrit
criiucok AT-komana MoxHO HaiiTh B okymeHTe «SIM800 Series AT Command Manual».

Jlnst yctaHoBKH MIiCro-SIM kapThl HEOOXOANMO MPH BBIKJIFOUYECHHOM MPUOOPE CHATH KPBIIII-
Ky MOJYJEH, OTKPYTUB OOJITHI €€ KperyieHUs U ycTaHOBUTh SIM-KkapTy B KapTOIPUEMHUK
g SIM-kapt monynst monema GSM. Kapronpuémuuk ans SIM-kapT goctyrnen 0e3 u3Bie-
YeHHsI MOJYJISl M3 CJIoTa U uMeer obo3HaueHue «SIM». 3aTeM yCTaHOBHTH KPBIIIKY MOJY-
JIE Ha MECTO.

Jlnst obGecriedeHust HaJIe)KHOM paboThI MPeTyCMOTPEH armapaTHbIii cOpoc MoaeMa.

Jlns mepeadn aHHBIX TpeOyeTcsl MpeaBapUTENIbHO YCTAaHOBUTh COCIUHEHUE C yaleHHbIM
aboHeHTOM (KpoMe mepefauu JaHHbIX ¢ moMolibio SMS-coobmenuit). [lpu nepenaue nan-
HbIX ¢ nomoinpto GPRS mMonem o6ecneunBaer nognepxxky TCP/IP u UDP nportoko:os. Ilpu
nepesiaye JaHHbIX ¢ MOMOIIbI0 SMS-coobiieHnii MoieM obecrieunBaeT MOAAEPKKY TEKCTO-
Boro u PDU-pexumoB SMS-coo01eHui.

[Moxxrouenue moyist moaema GSM k coToBoii cetn puBeneHo B m.7.9.1

5.12.2. TexHn4yeckne xapakTepucTmKkm

Texanueckue xapakrepucTHku Moayns mojgema GSM:

[Tapamerp 3HaueHne
Yuncer GSM/GPRS SIMCom SIM800C
Pabounii 4yacTOTHEIN AUAMIA30H EGSM900/DCS1800/PCS1900
Tun aHTEHHOTO COSTMHUTEIIS I'nezno SMA (SMA-F)
Tun aHTeHHBI Buemnsas, GSM 900/1800

4 (EGSM900)

Knacc BbIX01HOM MOIIIHOCTH NEepeaaTInKa 1 (DCS1800/PCS1900)

npueM 10 85600 Out/c

Ckopoctb 00MeHa B pexxume GPRS nepejtaua 10 42800 Gir/c

Ckopoctb 00MeHa B pexkxume CSD 9600 ouT/c

[MomnepxuBaeMbie TUITBI SMS SMS-MO, SMS-MT, SMS-CB

Tunsl SIM-kapt micro-SIM (1,8 Bu 3 B)

WuTepdeiic cBs3u ¢ nmpudopom BH}u’TpeHHHH’ HOCHCAOBATE
HBINA IOPT

CkopocTb 0OMeHa 110 uHTep(eiicy CBsI3U 1200/2400/4800/9600/38400/
57600/115200 6ut/c

VYnpasieHrue NOTOKOM JTaHHBIX HHTepdeiica CBsA3n IIporpammMmHOe

[Torpebnenue ot ncrounuka 24 B, He 6omee 78 MA
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5.13. Moaynb 6ecnpoBoagHoun cBasn Wi-Fi u Bluetooth WIFIBT

Mopnyne 6ectipoBonHo# cBsizu Wi-Fi u Bluetooth WIFIBT ciyxur aist odecriedenus yua-
JIGHHOTO JI0CTYIIa K IIPHOODY.

Moylib MOKET BBIIOTHSITH CIEAYIONTNE (PYHKIIHH:
- IPHEM | TIepeaady JaHHbIX o OecripoBoaHoi cetn Wi-Fi;

- IPUEM U Tiepeiady JTaHHbIX 1o OecripoBogHO# cetu Bluetooth.

Coenunenue ¢ cerssimu Wi-Fi u Bluetooth oGecnieunBaercs ofHO#M IBYXMana3oHHOW aH-
TEHHOHM, KoTopas Hojkiroudaercsd K pazbeMy X1. Tun aHTEHHOro COEIUHMTENS — THE3J0
SMA. B citydae ycTaHOBKHM IpuOOpa B METAJUIMYECKOM MIKay, a TakKe 30HE HEYBEpEHHO-
ro IpueMa COTOBOM CEeTH CBSI3U, HEOOXOMMO HCII0JIb30BaTh BHIHOCHYIO aHTEHHY.
Buumanwue! B cocraBe mpubopa MOKeT OBITh UCIIOJIB30BaH TOJIBKO
onuH monyns WIFIBT. Ilpu 3ToM OH MOXET OBITh YCTaHOBJIEH TOJIBKO:
e B ciot Ne5 st mpubopos [JIK Crabyp 05, 07 u 10, a Takxe
npubopos [TJIK Crabyp 12, 15,17, 19 u 21 ¢ nByms Kop3uHa-
MU,
e B ciot Nel mst mpubopos [JIK Crabyp 12, 15,17, 19u 21 ¢
OJIHOM KOP3UHOM.

5.13.1. Pabota moagyna WIFIBT
Pabora moayns Wi-Fi u Bluetooth WIFIBT obGecnieunBaercst mpaiieepamu u I10 Linux,

BXOJSIIMMH B COCTaB NOCTaBku mpubopa. Hacrtpoiika coemunenuss Wi-Fi npuBeneHa B
n.7.8).
5.13.2. TexHn4eckne xapakTepucTmku

TexHUUeCKHe XapaKTepUCTHKU MOTyJis OecripoBoaHoi cBsizu Wi-Fi u Bluetooth WIFIBT:

ITapameTp 3HavyeHNe
KonuuectBo nnrepgeiicoB Wi-Fi 1
— 2,4 Ghz 802.11a/b/g/n
Cranapr Wi-Fi 5 Ghz 802.11ac
KonuuectBo untepdetico Bluetooth 1
Crannapt Bluetooth BT5.0+ HS, BLE, ANT+
Tun aHTEeHHOTO COETMHUTENS I'nezno SMA (SMA-F)
THI AHTCHHEL Bremuss, 2x-auana3oHHast
2,4/5 TT.
KonnuecTBo aHTEHH 1
["anpBaHMYECKAs 30U OTtcyTcTBYyeT
[Torpebnenue ot ncrounuka 24 B, He 6omee 85 MA
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5.14. Moaynb uHtepcencoB ayamo n USB AUSBH

Monyns uatepdeiicoB aynno 1 USB AUSBH npennasnaden s BbIBOJa ayAMO CHTHAJA U TOJ-
kimoueHus BHemHUX USB-ycTpoticts k mpudopam ITJIK Ctabyp 05, 07 u 10 ¢ Kop3uHO# 115l MOTY-
neii. IlognepxxuBaembie USB-ycTpoiicTBa nepeyuciieHsl B m.2.7.

B npu6opax ITJIK Ctabyp 10 6e3 kop3unsl s Mmoaynei, 12, 15, 17, 19 u 21 aynuo-unTepdeiics u
USB npucytcTByIOT B 6a30BOM HCIIOTHEHUH, IO3TOMY YCTaHOBKA MOIYJISI HE TpeOyeTcsl.

Buumanue! Mojyiis MOXKET ObITh YCTAHOBJICH TOJIBKO B IPUOOPHI C
quaroHaysiMu dkpasos ot 5" 1o 10,1". B cocraBe mpubdopa Moxer
OBITH MCIIOJIB30BaH TOJIBKO 01uH Moayis AUSBH. I1pu aTom oH Mo-
KET OBITh YCTAHOBJICH TOJIBKO B CJIOT Ne2.

5.14.1. TexHn4eckne xapaktepuctmkm Moaynsa nHtepgencos ayamo n USB AUSBH:

[Tapametp 3HaueHue
KommgectBo nnrepdeiicos USB Host 1
Crannmapt USB Host 2.0
Ckopocts oomena USB Host 1o 480 Mowut/c
Tun BerxogHOTO pazprema USB Host USB-A
I"anpBannyeckast nzonsuus USB Host OtcyrcTBYyeT
MaxkcuManbsHbIi BerxonHoi Toxk USB Host, MA 500
KonnuectBo nHTepdeiicoB ayano-Beixoia 1
Tun aynmo-BbIxoaa JInHelHbIi
Uncno KaHalOB ayqHo-BbIX0Aa 2 (cTepeo)
BrixonHOE HanpsikeHue ayIno-BbIX0a 0,707 B (RMS)
ConpoTHUBIICHHE HATPY3KU ayAHO0-BBIX0/1a 10 kOm
Tun BEIXOJHOTO pazbemMa ayAro-BbIX0OAa Jack 3,5mMm
["anmpBaHMYECKas M30JISAINS AyIHO-BBIX0JIA OTtcyTcTBYET
ITotpebnenue ot uctounnka 24 B, He 6onee, MA 0 (OtcyrcTBYyeT)
X2 [
AUOIO aUT | [ LR GND @Iﬁ%ﬂ
Agﬁua_z/d/ﬂummb
X7
Yempoucmbo USB
USB HOST
Isupply < 500mA
FLLC_AUSBH

PucyHok 5-13 Cxema noakiaoueHusi MoayJis uarepdeiicos aynno u USB AUSBH
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5.15. Moaynb 6noka nutaHma PS24

Monyns 6moka nutanusi PS24 npennazHaven Uit oOecriedeHus MMTaHus BHYTPEHHUX KOM-
noHeHToB npudopoB [TJIK Ctabyp 05, 07 u 10 ¢ Kop3uHOH TSI MOAYJIEH OT DJIEKTPUUECKON

CCTU MMOCTOAHHOI'O TOKa HOMHUHAJIbHBIM HAIIPSIXKCHUCM 24 BojbTA.

B mpu6opax I[IJIK Crabyp 12, 15, 17, 19 u 21 6510k muTaHUs TIPUCYTCTBYET B OA30BOM HC-

MOJTHEHUH, TI03TOMY YCTaHOBKa B HUX Moy PS24 ne nomyckaercs.

JUis 321U Thl BHYTPEHHUX KOMIIOHEHTOB MPUOOpa OT BO3JEHCTBUS MOMEX U MEPETEKAIOLINX
TOKOB, MOIYJb PS24 nMeeT raqpBaHHUUECKYIO pa3BA3Ky OT BXOJHOTO MCTOYHUKA 24 B mns
NUTaHUs BHYTPEHHMX Lenei mpubopa. [Ilutanue BHemHux neneil Moayieil BBOia/BbIBOJA

npubopa MPOU3BOIUTCS OT BXOJHOT'O UCTOUHUKA 24 B.

Buumanue! Mogaysbs MOXET ObITh YCTAaHOBJICH TOJIBKO B IPHUOOPEHI C
JauaroHansaMu skpanoB ot 5" mo 10,1". YcranoBka B mpubopsl ¢ aua-
TOHAJIIMK KpaHoB oT 12,1" mo 21,5" MOXeT NOBpEeIUTh MPUOOP.

UtoObl HE HAPYITUTH TATHBAHUYCCKYIO W30SO MOTYJISl TTUTAHHSI
PS24, ne nomyckaercsi coequHEHNE HEU30JIUPOBAHHBIX IIETIeH UHTEP-
deiico mpudopa: USB, RS-232, Wi-Fi (BT) u ayauo ¢ nensmu
BHEIITHETO MCTOYHMKA MMUTaHus pudopa 24 B.

BXOI[HaFI LCIb MUTAaHWA 3alllUIIICHA CAMOBOCCTAaHABIMBAIOIIUMCS IMPECAOXPAHUTCIICM.

TexHuyeckue XapakTepUCTUKU MOAYIs Onoka nutanus PS24:

[Tapamerp 3HaueHue
BxoaHoe HanpsbkeHHe MOCTOSIHHOTO TOKa 24 B+ 10%
[ToTpebnsemas MOIIIHOCTH, HE OoJee 15 Bt
l"anpBaHMYeCKas pa3BsizKa IIpucyrctByer
Tun pazpema Ha kabemb IS MOJKIIOYSHUS 15EDGK-3.5-02P

5.15.1. HasHa4yeHne KOHTaKTOB pa3beMoOB MOAYSIS

Ha3HnaueHue KOHTaKTOB pa3beMa MOAYIs OJioka nutaHus PS24:

Pazvem | KoHT. Hasznaueunue
X1 1 +24 B
X1 2 (0131107071

X1\ XTT  wlnum

* LT xR

pICPS2-5 =L

Pucynok 5-14 Cxema noakiodeHusi moxyias PS24
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6. MoarotoBka Npubopa K UCNOSNIb30BaHUIO
6.1. O6wue ykasaHus

B 3umHee Bpems Tapy ¢ mpuOOpPOM pacrakoBHIBATH B OTAIIMBAEMOM IIOMEIICHUH HE paHee 4eM
yepe3 12 4 mocnie BHeCeHHs B moMenieHrne. MOHTaX, IKCIUTyaTalys ¥ IEMOHTaX MpUOOpa TOIDKHEI
IPOU3BOAUTHCS TEPCOHATIOM, O3HAKOMIJIEHHBIM C MPABHJIAMH €r0 SKCIUTyaTallud W MPOIICAIINMHI
UHCTPYKTQX Tpu paboTe ¢ 3JIEKTPOOOOPYAOBAaHHMEM B COOTBETCTBUH C  IPaBUJIAMHU,
YCTaHOBJICHHBIMU Ha PEANPUATHH-TIOTpEOUTEE.

6.2. YkazaHua mep 6e3onacHocTu

[To ciocoOy 3amuTel OT MOPaKEHUs IEKTPUUECKUM TOKOM HpuUOOp cooTBeTcTBYeT Kiaccy 0 mo
I'OCT 12.2.007.0-75.

[Ipu sKcruTyaTanuu ¥ TEXHUYECKOM O0CTY)XMBaHMM HeoOxoanmo cobmonars tpedoBanus ['OCT
12.3.019-80, «IIpaBui 3KCIUTyaTaIly 3JIEKTPOYCTAaHOBOK moTpeduTeneii» u «IIpaBun oxpaHsl Tpy-
Ja TIPH DKCILTYaTaI[lH 3JICKTPOYCTAaHOBOK MOTPEOUTEICIHY.

[Ipu skcmmyaranuu npudopa OTKPbIThIE KOHTAKThI KJIEMMHHMKA HAXOAATCS MOJ] HANpsDKEHUEM. Y c-
TAHOBKY IpuOopa cieayeT MNPOU3BOJAUTH B CHEIHATU3UPOBAHHBIX IIKadax M IIUTaX, JOCTYII
BHYTPb KOTOPBIX Pa3pelIeH TOJIbKO KBATU(PHUIUPOBAHHBIM CIIELUATUCTAM.

JIroOble TOAKITIOUEHUST K MPUOOPY U PabOTHI MO €ro TEXHHUYECKOMY OOCIY)KWBAHUIO TMPOU3BOIHUTH
TOJIKO IIPU OTKJIFOYEHHOM MUTAHUU MPHOOpa U MOJKIIOYSHHBIX K HEMY YCTPOHCTB.

6.3. MoHTax 1 nogknovyeHue npuobopa

Buumanue! HekoTopble MOAYIH HE HUMEIOT raJIbBAaHUYECKOI pa3Bs3KH.
Bo u3bexanue noBpekaeHns Ipudopa, BCe MOJKI0YAEMOE K HEMY
o0opynoBaHue (KOMIBIOTEP, CETEBOE 000PYIOBaHUE, JATYUKHU U Ip.),
UMEIOILEE KIIEMMBI 3a3€MJICHNUS, 10JIKHO OBITh Ha/IEXKHO 3a3€MIICHO.

He nonyckaercs mpoTekaHue 1o LemnsM Npudbopa napa3uTHBIX TOKOB U
IepeHanpsKEHUH, BBI3BAHHBIX HEKAYECTBEHHBIM 3a3€MJICHHEM I10/]I-
KJIIOYEHHOTo 000pyJ0BaHUs U ApyruMu npuunHamu. [lpu Heob6xonu-
MOCTH CJIEIYET MCIOJIb30BaTh BHEIIHUE YCTPONCTBA TAIbBAHUYECKON
U30JALUN.

[TocnenoBaTeIbHOCTH MOHTAKA MPUOOPA HA IITUT CIICYIOIIAS:

® OCYIIECTBIISICTCS TMOATOTOBKA IMOCAI0YHOTO MECTa B IMUTE 3JIEKTPOOOOPYAOBAHUS — pa3Me-
pBHI BBIPE30B B IMKTE MpUBeneHb! Ha pucyHkax I1. 1 - I1. 9 na ctp. 54 — 62;

e mpubop pa3MelaeTcs B BbIpe3e MIUTA U 3aKPEIUIIeTCsl KpeneXKHbIMU (pUKcaTopamMu U3 KOM-
IUIEKTa TOCTaBKH K MPUOOPY 3aTSHKKOM YCTaHOBOYHBIX BHHTOB C JOCTaTOYHBIM, HO HE
YPE3MEPHBIM YCUIIUEM;

e wmojenu npudopa IIJIK Crabyp 07 u IIJIK Crabyp 10 ¢ kop3uHOil a1 Moayneit MOryT J10-
MOJTHUTENBHO 3aKPEIUIAThCS K IIUTY YeThIpbMs BUHTaMU M4 uymnHoi He Gomnee 10 M.

[Toakmrouaembie K MpUOOpPY MPOBOAA JOJDKHBI OBITh MHOTOXMIbHBIMU cedeHueM ot 0,25 mo 0,5
MM, Pexomenayemsbie Tumbl kadbeneit MKII, MKOIII, MKIIIM I'OCT 10348-80.
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6.4. YcTaHOBKa/3ameHa moayneun

KoHTposiep MOKeT MOCTaBIsATLCS C YCTAaHOBICHHBIMU B COOTBETCTBUU CO CrielUUKanuei 3akas-
yrKa MOyJIsIMU. Taxoke 3aKa3uyuK MOKET CaMOCTOSITENIbHO 3aMEHSTh U YCTaHABIUBATh HEOOXOAU-
MbIe MOIYNH. JIJI1 yCTAHOBKH UJTH 3aMEHBI MOJTyJIel HEOOXOIUMO:

Beixutounts npubop;

OTcoeMHUTH BCE OTBETHBIE YACTU PA3bEMOB MOYJIEH;

CHSTb 3aJIHIOI0 KPBIIIKY OTCEKa MOAYJIEH, OTKPYTUB ISITh CAMOPE30B;
BoiHyTh HEOOXOMMBII MO/TYJB, AKKYPATHO 32 pa3beM MOTSAHYB €ro Ha ceds;

Y CTaHOBUTh HEOOXOJUMBIM MOAYJb B COOTBETCTBYIOLIMH CIIOT, MEpEeMeIas ero Mo ma3am
CJIOTa B CTOPOHY 0a30BOM IUIATHI, MPOCIEANUTH, YTOOBI MOAYJIb KOPPEKTHO COEIUHWICS C
pa3beMoM 0a30BOMH IJIATHI;

[Tpu HEOOXOAMMOCTH YCTaHOBUTH (3aMEHUTH) HAKJIEHKY MOJYJIA HA 3aJHEH KPBILIKE OTCEKa
MOJYJIEH;

Y CTaHOBHUTD 3aJHIOIO KPBILIKY OTCCKa MOI[y.]'IGfI, IIPUKPYTUB €€ IAThIO caMope3aMu,

CoenuHUTh OTBETHBIE YaCTH PAa3beMOB MOJYJICH, YOSAUTHCS B MPABWIBHOCTU WX TOJKIIIO-
YeHMUS,

6.5. Momexu u MeToabl UX NnoaaBreHUs

Ha paboty npubopa MOTyT OKa3bIBaTh BIMSHHE BHEIIHHWE IOMEXH, BO3HUKAIOLIUE 1O/ BO3ICHCTBH-
€M 3JIEKTPOMAarHUTHBIX MOJeH (3J€KTPOMarHUTHBIE TIOMEXH), HAaBOJUMbIE HA caM MpUOOp U Ha JIU-
HUM CBSI3U NMpHOOpa ¢ BHEHIHUM OOOPYIOBaHHEM, a TAK)KE MOMEXH, BO3HUKAIOIIME B MUTArOIIEH

CCTH.

I[J'IH YMCHBUICHUA BJIUAHUA 3JICKTPOMATHUTHBIX ITOMEX HCO6XOI[I/IMO BBIIIOJIHATL IMPUBCACHHBIC
HHWKC pCKOMCHAAIUU:

00ecreynTh HaACKHOC DKPAHUPOBAHNUEC CHUTHAJIBHBIX JIMHUA. BKpaHH CJICAYCT JJICKTpHUYC-
CKH HU30JIMPOBATH OT BHCHIHCTO O60py,[[OBaHI/I$[ Ha MPOTAKCHUU BCeM TPpaCChbl U MOACOCAU-
HATH TOJIBKO K MPEAHA3HAYCHHOMY KOHTAKTY,

U1 JIMHUM CBSI3M HCIIOJIB30BaTh ,Z[peHa)KHBIfI npoBOA JIA BbIpAaBHUBAHUS IMOTCHIUAIOB
MMpUEMO-IICPCAATIYNKOB;,

BCC 3KpaHBI 1 3a3€MJIAIONME JIMHHUU MMPOKIIAABIBATE IO CXEME «3BE€3aa», IMPU 3TOM Heo0X0-
JAUMO 00eCIeYnTh XOpOII_II/If/'I KOHTAKT C SKpaHHUPYIOIIUM HUJIU 3a3€EMIIIEMBIM 3JICMEHTOM;

YCTAaHABJIIMBATb UCKPOTACAIINC (I)I/IJ]LTpBI B JIMHUAX KOMMYTalluu CHJIOBOT'O O60py,ZlOBaHI/ISI;

npuboOp peKOMEHAYeTCsl YCTaHABIMBAaTh HA METAUIMYECKOM ILIUTE WK IIKade, BHYTpU KO-
TOPOTO HE JIOJKHO OBITH CHIIOBOTO 00OPYZOBaHUS (KOHTAKTOPOB, MTyCcKaTesel M T.II.), CO3-
Jaroliee MOIIHbBIE 3JIeKTpOMarHuTHble momexu. Kopryc mura win mkada A0MIKEeH ObITh
HaJIEKHO 3a3€MJICH.

HJ’IH YMCHBIICHUS 3JICKTPOMArHUTHBIX IMTOMEX, BO3SHHUKAIOIIUX B HI/ITaIOHleﬁ CCTH, CJICAYCT BBIIIOJI-
HATH CJICAYIOIINEC PCKOMCHAAIIUN:

MOJIKJII0YATh MPUOOP K MUTAIOIIEH CETH OTAEIBHO OT CUIIOBOTO 000pYI0BaHUS;

IIPH MOHTa)KE CUCTEMBI, B KOTOPO# paboTaeT mpubop, ClieyeT yUUThIBATh MPaBUIa OPTaHU-
3anmu 3 (HEKTHBHOTO 3a3EMIICHUS;

ctp. 39 u3 64



IIJIK Craoyp

e  3a3eMIISIONINE TN JOJHKHBI OBITh BHIMIOJHEHBI IIPOBOJAMH C CEUCHHEM HE MECHEE 1MM2;

® yCTaHABJIMBATh (PHIBTPHI CETEBBIX TOMEX B JMHUAX MUTAHUS IPUOOpA.
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7. HacTtpowuka u paboTta c npu6opom

Ha ypoBHe onepannoHHOM crcTeMbl IpuOop uMeeT (ailioBble peCypchl U CHCTEMHYIO KOHCOIb. B
daitnax cogepxurcs HeoOxoaumas uHpopmarus 1 padotsl OC. KoHCoNb CITyKUT 1J11 MHTEpaK-
tuBHOTO B3aumoierctBus ¢ OC (BoinonaHeHus: koman OC u T.11.).

7.1. ®annosas cuctema
@aitsioBas cucrema coctout u3 cucreMHod ®C u MoHtupyeMoil @C, koTOpast JOCTyIHA KakK Ha
YTEHUE, TaK U JUIs 3alIMCH, UMEIOIIasl CICAYIONINE TOYKM MOHTHPOBAHUSA:

e /run/media/mmcblkOp* s BcTpoennoit eEMMC;

e /run/media/mmcblk1p* nns SD-kaptsr;

e /run/media/sda* mis u USB-duem.

USB-¢aem u apyrue ycrpoiictBa BBoaa (I0IAepKUBaEMbIe YCTPOWCTBA IPUBE/CHBI B 11.2.7) C JIU-
1IEBOI1 cTOpOHBI pubdopa noaxmoyuarores yepes nepexogouk OTG miniUSB — USB A. C o6patHoii
CTOPOHBI IprOOpa — HanpsAMYIo K pazbemy USB A momyns AUSBH.

7.2. KoHconb

JlocTyn K CHCTEMHO# KOHCOJM LiNUX MoXeT ObITh OCyIIecTBIICH 1o mpoTokoiay SSH o unTepdeii-
cam MiniUSB (RNDIS), Ethernet u RS-232 npu kommiekranuu npudopa momyiem ETH232, a
taroke uepe3 Wi-Fi npu kommuiekranuu npudopa moayiaem WIFIBT.

[Moakrouenue npubopa k 1K mo unrepdeiicy USB npoussoautcs kabenem USB A — miniUSB.

Coenurenne korTpoiuiepa ¢ [1K mo uaTepdeticy RS-232 nponsBoautcs yepes nepexoaauk RJ45—
DBYF.

Buumanue! [Topter miniUSB u RS-232 He uMEIOT rajibBaHMYECKOM
pasBs3ku. Bo n30exxanue noBpexaeHus npudopa, Bce MoJKII0UaeMoe
K HeEMy 000py0oBaHHEe (KOMIBIOTEP, CETEBOE 000PYAOBAHUE, JATUYNKU
U JIp.), UMEIoIIIee KJIEeMMBbI 3a3eMJICHHs], JOJKHO ObITh HAJIeKHO 3a-
3eMJICHO.

JlocTyn K CHCTEMHOM KOHCOJIM Ha KOMIBIOTEPE MPOUCXOAUT Yepe3 MporpaMMy-TepMHUHAN, HAIPH-
mep, PUTTY unu aHanmoruunyio.
PexBU3UTHI /15 BXOJ1a B CHCTEMHYIO KOHCOJb LINUX:

e Jlorun: root

e [lapons oTcyTrcTBYET

CeteBble PEKBU3UTHI JIIS TOCTyNa K KoHconu 1o SSH uepes mopter miniUSB u Ethernet ykazans! B
n.7.3.

7.3. MNapameTpbl ceTn Ethernet

[To-ymomuanuto uaTepdeiic Ethernet ethO Hactpoen Ha nonyuenue cereBbix Hactpoek mo DHCP.
Jns uarepdeiica usb0 (RNDIS) ycTaHOBJIEHBI CIEIyIONINE CTATHYECKUE CETEBBIC PEKBU3HTHI:

e [P-agpec: 10.0.0.1

e Macka cetn: 255.255.255.252
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[IpocmotpeTs IP-aapec u apyryro ceTeByr0 KOHPUTYpAIUIo Il BCeX HHTEP(ECOB MOKHO U3 KOH-
coJii, HabOpaB KOMaH]TY:

‘ ifconfig

3anare crarndeckuii IP-agpec untepdeca Ethernet ethO moxxuo B daiine /etc/systemd/network/10-
eth.network, Hanpumep:

[Network]

DHCP=no
Address=192.168.0.10/24
Gateway=192.168.0.1

7.4. CucremMHas parta, Bpemsi
[To-yMon4aHu0 KOHTPOJUIEP HACTPOEH HA MOJYYEHUE U YCTAHOBKY CUCTEMHOW JaThl U BPEMEHH, a
TAaK>XKEC€ 4aCOBOI'O I104ACa U3 CCTU I/IHTepHeT.

Jnis oTKIItOYeHHS CIYKObl aBTOMAaTUYECKOH YCTAaHOBKH BPEMEHHM W3 ceTH VMHTepHeT HeoOX0IuMo
BBIIIOJIHUTh KOMaHAy B KOHCOJIU:

ésystemctl disable systemd-timesyncd.service

JUJ1st BKITFOUEHUS CITY)KOBI aBTOMAaTHYECKON YCTAHOBKH BPEMEHHU:

|systemctl enable systemd-timesyncd.service

Jlist OTKITIOYEHHUs CITy’)KOBI aBTOMATHUYECKOW YCTAaHOBKHM YacOBOTO Tosica u3 cetu MHTepHeT Heoo-
XOJHMMO BBIIIOJIHUTh KOMAaHY:

gsystemctl disable auto-tz.service

J1st BKITFOUEHMSI CITY>KObI aBTOMATHYECKON YCTAHOBKH YacOBOTO TMOsCA:

|systemctl enable auto-tz.service

JInst py4HOM YCTaHOBKM BPEMEHHM M TAaThI CIEAYET BOCIOIb30BATHCS KOMAHION:

| date MMDDhhmmyYYY

e

MM — mecs (1-12);
DD — gucno (1-31);
hh — gacer (0-23);

mm — munyTsI (0-59);
YYYY —ron.

YcTaHoBKa 4acoBOro nosica (HampuMep 4acoBoi 1nosic MOCKBBI) MPOU3BOAUTCS KOMaHAOM:

étimedatectl set-timezone Europe/Moscow

CIHCOK YaCOBEIX IIOSCOB.

étimedatectl list-timezones

st coxpaHeHus1 yCTAaHOBJIIEHHOTO BPEMEHM M JIaThl B 4acaX PeajbHOTrO BPEMEHU BOCIHOJIb3YUTECH
KOMAaHOU:

éhwclock -w

7.5. flocTyn K pecypcam u channam npubopa

Hoctym k daitiiam u pecypcam KoHTpoJuiepa npu 3arpykeHHoit OC (B T.4. 3amyIIeHHON CPEJbl UC-
nonaenuss CODESY'S uin MasterSCADA) moxHO nonyuuts uepe3 noptel Ethernet, USB u Wi-Fi
CJICTYIOIIMMH CIIOCOOAMMU:

® uepe3 CUCTEMHYIO KOHCOJIh SSH;

e uepes Sftp-cepBep KoHTpOILIEpA.
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JIst MCIOJIb30BaHMSI CETEBBIX PECYPCOB HEOOXOAMMO HACTPOMTH IOAKIIOYEHHE K MPHOOPY (CM.
pazmen 7.3).

JlocTyn K CeTeBbIM pecypcaMm KOHTpOJUIepa MOXKET OBITh OCYyHIECTBICH uepe3 mopT MIiniUSB.
Hpaiiep RNDIS co3gaeT B KOHTposuiepe BUPTYyalbHBIM cereBori mHTepdeiic usb0. J[anHoe monu-
KJIroueHue smynupyer coeaunenue Ethernet ywepe3 USB, takum o0pa3om, TOCTYIHO ceTeBOE MO-
KIIFOUEHHE K MPUOOPY AJIs €ro MporpaMMHUPOBAHMS U OTJIAJKH, I0CTyNA K sftp U cucteMHOl KOHCO-
mu o SSH 6e3 ycraHoBneHHOTO MOAYyIs uHTepdeiicoB ETH232.

[ToakmoueHne KOHTposuiepa K KommbioTepy mo wuHTepdeiicy USB mpoumsBogutcs kabenem
miniUSB-USB A, BXxoasmuM B KOMIUIEKT ITOCTaBKH Mprbopa.

Jlnst jocTyma KOMITbIoTepa K npubopy o unrepdeiicy USB, HE00X0AUMO Ha KOMIIBIOTEPE YCTaHO-
BuTh aApaiiBep RNDIS. Ecou npu nogxmouennu npudopa k OC Windows ycraHoBka apaiiBepa
npoIia ¢ OMKOKOM, HEOOXOJUMO B JHUCIIETYEPE YCTPONCTB MPABOM KHOMKOM MBIIIH IIEIKHYTh Ha
ycrpoiictee RNDIS/Ethernet Gadget, BeiOpats OOHOBUTH JpaiiBephl, yKa3aTh BBIMOIHUTH TOUCK
JpaifBepOB Ha 3TOM KOMIIbIOTEPE, 3aTeM BbIOpaTh JpaiiBep M3 CIUCKA yXKe YCTAHOBICHHBIX Ipaii-
BepoB, rie BriOpath CereBble anantepsl, M3rotoBurens Microsoft Corporation, CereBoii aganrtep
Remote NDIS based Internet Sharing Device (Tounoe ums apaiiBepa MOKET OTJIHYATHCS B 3aBHCH-
Moctu oT Bepcuu Windows), Haxkats Jlamnee.

B cayuae ycnerninoii ycranoku B Ilanenu ynpasinenus\Cetb u MaTepaeT\CeTeBble MOAKIIOYCHHS
NOSIBUTCSI HOBBIN ceTeBOM MHTepdeiic, B cBoiicTBax uHTepdeiica yoeaurbest uro uM no DHCP Gbin
nonyueH IP-aapec kommerorepa 10.0.0.2. Ilpu stom agpec kontposuiepa ctaruueckuid 10.0.0.1.
[TpoBepuTh paboTy coeMHEHHS Ha KoMmIbloTepe koman o ping 10.0.0.1.

Hns  noctyma K (aiimam  KoHTposuiepa uepe3 Sftp-cepeep crmenyer mosp3oBathes Unix-
coBmecTuMbIM Sftp-kimuentom. TTog OC Windows sto moxer ObiTh, Hanpumep, WINSCP, Total
Commander u T.11.

7.6. CuMBONbHbIE YCTPOMCTBA NocreaoBaTefibHbIX NOPTOB
Huke npuBeIcHO COOTBETCTBHE MOCIIEA0BATEIBHBIX TOPTOB MPHOOPa MIMEHAM CHMBOJIBHBIX YCT-
POMCTB:
Unrepdeiic RS-232 — /dev/ttySO0;
Wurepdeiic RS485-1 — /dev/ttyS2;
Hurepdeiic RS485-2 — /dev/ttyS3;
Wnrepdeiic RS485-3 — /dev/ttyS4*;
Monem GSM — /dev/ttyS5;

JlokaybHast IMHA JUTs CBsI3M ¢ Moy isimu — /dev/ttyS1.
7.7. KannbpoBKa CEHCOPHOro 3KpaHa

B ciydae oTcyTCTBHUS UM HETOYHOM peaklyy Ha HaKaTHs YKpaHa CEHCOPHOU MaHenH, HeoOXOoau-
MO BBITIOJIHUTH €€ KaTUOPOBKY U3 CUCTEMHOW KOHCOJIH.

! Jlns mpu6opoB ¢ auaronasmu skpana ot 10,4"
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7.7.1. KannbpoBka akpaHa npmnbopoB Ha 6aze CODESYS

Jis mpubopos ¢ CODESYS kanuOpoBka BBIIOTMHETCS YTWIMTOM ts_calibrate. [lepen nauanom ka-
JIH6p0_BKH HeoOxoauMo octaHoBuTh BeimoiHenne CODESYS:

ésystemctl stop codesys
Its_calibrate

[TpoBepuTh TOYHOCTH KATHOPOBKHM MOYKHO KOMAaHIOM:

‘ ts test

_ITocne kanMOpOBKU HEOOXOIMMO MEPE3Arpy3uTh MPUOOD:

éreboot

7.7.2. Kanubposka npmnbopos Ha 6a3e MasterSCADA

s mpubopos Ha 6aze MasterSCADA kanuOpoBKa BBITIOJIHICTCS KOMaH0M W3 CUCTEMHOMN KOHCO-
T

éts_calibrate

[IpoBepuTh TOYHOCTH KATMOPOBKU MOKHO KOMAHJOM:

éts_test

ITocne kannOpoBKU HEOOXOAMMO MEpe3arpy3uTh NprUoop:

éreboot

B nekotopeix npubopax Ha 6a3e MasterSCADA mist Tau-miaHenu uCoiab3yeTcst TOIbKO OnbImoTe-
ka libinput 0e3 tslib, B 3ToM citydyae kanuOpoBKa NPOU3BOIUTCS KOMAaHIAMU:

rm /etc/pointercal.xinput
DISPLAY=:0 /usr/bin/xinput calibrator once.sh

_ITocne kanMOPOBKU HEOOXOIMMO TEPE3Arpy3uTh MPUOOP:

éreboot

7.8. MopkntoyeHue Kk Wi-Fi

[Moaxmouenue npudopa k cetrt Wi-Fi MokeT ObITh HACTPOSHO B KOHPUI'YPAIIHOHHON YTUIIUTE, JIU-
00 4epe3 daiin KoHpHUrypalu KoMnoHeHTa wpa_supplicant (s moxyns WIFIBT), mubo nocpen-
CTBOM MeHepkepa cererd NetworkManager, eciii TakOBOW MPUCYTCTBYET B CUCTEME (JIJ1s1 MOTYJIS
WIFIBT u Buemnux USB Wi-Fi anantepos). Cricok noiepxkuBaemMbix BHemHuX USB Wi-Fi
aJIanTepoB MPUBE/CH B I1.2.7.

7.8.1. lNogkntoveHne npu nomoLum wpa_supplicant

[MoaxmounTech K CHCTEMHOM KOHCOIH pubdopa (cM. 11.7.2).
BreimonauTe ckanupoBanue cetu Wi-Fi komanoi:

‘iw dev wlan0O scan | grep SSID

Yoenurech, uTo HEOOXOAUMAS IS TOIKIFOUCHHUS CETh HAXOIUTCS B CITUCKE.
[MoaxmounTech STp-knneHToM K (aitoBeiM pecypcam mpudopa (cm. m.7.5).
OtpenakTupyiiTe 3HaYCHUS TTAPaAMETPOB MOAKIIIOYEHUS B (aiiiie KoHPUTrypauu
/etc/wpa_supplicant.conf B cooTBETCTBUY C MOIKIIOYAEMON CETHIO:
network={

ssid="wifi_name"

psk="wifi_password"

key_mgmt=WPA-PSK
}
;rae ssid — ums cetu Wi-Fi, psk — mapons cetn Wi-Fi, key_mgmt — meton mmdpoBaHus moIKiIro-
gaemoii cetrt Wi-Fi.
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CoxpaHHTe OTPETAKTUPOBAHHBIC 3HAUECHUS.
3anmycTuTe COeMHEHNE KOMaH10i1:
‘systemctl start wpa supplicant.path
OTkIIFOYEHHE OT CETH.
ésystemctl stop wpa supplicant.path
Ecan H€06XOI[I/IMO ABTOMAaTHYE€CKOC IMMOAKIIOYCHUEC K CETU IIPHU 3arpy3Ke an/I60pa, B CHCTEMHOM
KOHCOJIM BBITIOJIHUTC KOMAaHAY:
‘systemctl enable wpa supplicant.path
[Tepesarpy3uth npruOOP KOMaHIOM:
éreboot

Jis 6onee moapobHoi nHpopmarmu 1mo padore ¢ wpa_supplicant o6parurtecs kK oduIHaNIBHOMR 10-
KyMEHTAIIHH.

7.8.2. NogkntoyeHune npu nomowm NetworkManager

[ToakIF0YNTECh K CHCTEMHOM KOHCOIX Ipudopa (cMm. 11.7.2).
Brmonaute ckaanposanue cetn Wi-Fi komanoii:

|nmcli -c no device wifi 1list
Yo6emurech, uTo HEOOXOAUMAsT IS TTOIKIIOYEHHUS CETh HAXOUTCS B CITHCKE.
[TonkounTeCh K CETH KOMaHAOM:

énmcli device wifi connect wifi name password wifi password
, rie wifi_name — ums cetu Wi-Fi, wifi_password — maposis cetu Wi-Fi.
[TonkmtoueHue K cetu OyaeT MPOU3BOAUTHCS ABTOMATHUECKU MIPH €€ JOCTYITHOCTH.
Otkirouenue ot cetu Wi-Fi:

énmcli device disconnect wlan0
, tie wlan0 — ums unrepdeiica Wi-Fi.
Jnis 6onee moapoOHO uHpopmanuu o padore ¢ NetworkManager oOparurech k 0pUIHMATBLHON
JOKYMEHTAIUH.

7.9. NopgkntoyeHne k GSM/GPRS

[Moaxmouenue nmpudopa k cett GSM/GPRS ¢ moayiem mogema GSM mpou3BOUTCS ¢ TIOMOIIIBIO
ciyx0b1 gsm u ppp. dns Baemanx USB MmogemoB GSM/GPRS nonkimtoueHne npou3BoAUTCS 4epes
NetworkManager.

7.9.1. MoakntoyeHne moaynsa GSM k cetn GSM/GPRS

[Moaxmoyenue Moyt momema GSM k cetu omepatopa csizu GSM/GPRS npousBomutes ciyx-
00i1 gsm, KOoTOpas BBIOJHSET anmapaTHbli cOpOC MOJEeMa M MPOU3BOIUT MOJKIIOYCHUE C ITOMO-
IIBIO CITY>KOBI ppp.

Jlyis OAKITIOYeHUsT HEOOXOMMO yCTaHOBUTH B Moaysib mogeMa GSM SIM-kapry (cMm. 1.5.12.1),
MOJIKITFOUYMTHLCS K CHCTEMHOM KOHCOJIHM prOopa (CM. 1.7.2) ¥ BBITIOJTHATH KOMaH/Y:
|systemctl start gsm |

[TogkiroueHrne K COTOBOM CETH omepaTopa MOXKET 3aHATh HEKoTopoe BpeMs. [Ipu ycnemHom noa-
KITFOYEHUH JIOJDKEH MOSIBUTHCS ceTeBoi mHTepdeiic ppp0, HaTUYMEe KOTOPOTO MOKHO OMPEACTUTh
KOMAaHIOU:

é ifconfig

I[JISI OTKJIIFOYCHHSA COCIUHCHUA HGOGXOI{I/IMO noaaTrb KOMaHay:
ésystemctl stop gsm

Jl71s mepenoakItoueHust K CETH, HAIIpUMeEp, B CIydae 3aBUCAHUS CBA3U BOCIIOJIb3YUTECh KOMAHI0M:
ésystemctl restart gsm
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Jly1s1 aBTOMaTHYECKOro MOAKIIOUEHUS K CETU OIepaTopa IMpH 3arpys3ke nprudopa BhHIIOTHUTE KOMaH-
ny:

‘systemctl enable gsm

st Gontee moipoOHOM HHGOPMAIMK YIIPABICHUS U KOH(DHUTYypalluk MojieMa 00paTUTeCh K OpHUITU-
aJIbHOU JOKYMEHTALIMHU I10 CITy>KOe ppp.

[Tpumeuanue: momyias mogemMa GSM necoBmectrm ¢ NetworkManager u MoskeT paboTath TOJIBKO
CO cIy>k00H ppp HanpsIMYIO.
7.9.2. NopgkntoyeHune BHewHnx USB moaemos k cetn GSM/GPRS

Buemnue GSM/GPRS USB Mozempl MOAKITIOYAIOTCS C HCHOJB30BAaHMEM MEHEDKepa ceTeit
NetworkManager. Crucok moaaepskuBaembix BHemHux USB mozemoB GSM/GPRS mpuBeneH B
m.2.7.

[Toakmouenne BHenmHUX USB MomeMOB pou3BOAUTCS M3 CUCTEMHOM KOHCOJIH, JUIsl 4ero HeoOxo-
MO K HEH MOIKIFOYUTECS (CM. 11.7.2).

Yrobsl yoenuthes, uto USB Monem ompenensiercst B NetworkManager, He0OOX0MMO BBINIOJIHUTH
KOMaHAy:

. nmcli device

YcTpoicTBO JT0JTHO OBITH B CIIMCKE C TUIIOM QSM, HaIpuMep:
DEVICE TYPE STATE CONNECTION
ttyUSB2 gsm disconnected --

Janee HeoOXoauMO co3aaTh TPOMIIIb MOAKITIOUEHUST KOMAaH IO0M:

. nmcli connection edit type gsm con-name "GPRS Connection"

ITpu 3TOM OTKpOETCS penakTop npoduis. B HeM BBINOIHUTE KOMaHy Ul IPOCMOTpPA MapaMeTpoB
MOJIKJIFOUEHUS:

Eprint

[Ipu HeobxonumocTH 3anate APN kKoMaHAOM:
éset gsm.apn <APN>

,rie <APN> 3naueHue JJi UCTIOIB3YEMOTO OTiepaTopa COTOBOM CETH.

CoxpaHuTb Npo(UIIbL MOJKIIOYEHUS U BBINTH U3 peakTopa Npoduiis KOMaHJaMU:

. save
S quit

Eciu B mpoduse HacTpoeHO aBTOMOJKIIOYEHHE (IO-yMOJYaHHIO), U HACTPOUKH TMOIKIFOYECHUS
npaBuwibHble, USB MoaeM oKeH MOAKIIOUUTHCS K CETH COTOBOTO OIlEpaTopa.

Ecnu B npoduie He HaCTPOEHO aBTOMOAKIIOYEHHE, TO MOAKIIOUUTHCSA K CETH MOXHO KOMaHIOM:

énmcli device connect <interface name>

;e <interface name> nms unTepdeiica Monema (B mpumepe Boime ttyUSB2).

Y06enuThCsl B HATUYHH TOJKIIFOUYEHHST MOYKHO KOMaHIOM:

|nmcli device

CocrosiHue yCTpONCTBA TOJDKHO OBITH connected:
DEVICE TYPE STATE CONNECTION
ttyUSB2 gsm connected GPRS Connection

s 6omee moapoOHO# nHpopManuu o padote ¢ NetworkManager oOparurech kK opUITHATHHON
JOKYMEHTALUH.
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7.10. CucremMHas ytunura
CucremHas yTUIUTa, MpEJIHA3HAYCHA JUIsI M3MEHEHHs OOIIMX MapaMeTpoB mpubopa: Jata/Bpems,
mapaMmeTpbl CETH, ITApaMEeTPhI dKpaHa U ap.

3anyck CY MOXXHO IPOM3BECTH BO BpPEMs 3arpy3Kd KOHTPOJUIEpPA, MPU OTOOpPAKEHMM JIOTOTHUIIA
HENPEPHIBHBIM Ha)KaTUEM Ha SKpaH B TeueHue nopsaka 1 c.

[Tapons Ha Bxom — 12345.
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8. ObHOBNEHME NPOLUUBKHU

[TpuGop mocraBnsieTcs ¢ yCTaHOBIEHHBIMU 0a30BBIMU IPOTPAMMHBIMU KOMIIOHEHTaMu. B mporecce
9KCIUTyaTaluy npubopa MOXKET BO3HUKHYTh HEOOXOAMMOCTh MX OOHOBIeHHs. Pailiibl MpOIIUBOK
JUIs. OOHOBJICHHUS IPOTPAMMHBIX KOMIIOHEHTOB MOTYT OBITh MOJIy4eHBI Yepe3 calT M3roroBurens —
WWW.PSVe.ru, aubo npeaocTaBieHsl 110 3apocy.

bazoBoe nporpammHoe obecrieueHue st Ipuoopa COCTOUT U3 CIAEAYIOIMMNX MOIYJICH:
e 3arpy3uuKk;
e OC Linux;
e Kopnesas (aitioBas cucrema.

3arpy3uuk cinykuT A 3arpy3ku OC u xpanutcs B nepoM pazzaene EMMC-namsatu npudopa. [lpu
BKJIFOUEHUW KOHTpPOJUIEpA CHAvaja MPOMCXOJUT 3arpy3ka MepBUYHOrO 3arpy3dnka SPL Bo BHYT-
PEHHIOIO ONEPATUBHYIO MaMATh POIECCOPa, KOTOPBIH BBIMOIHIET HHUIIUAIU3AINIO HEOOXOAUMOT0
000pyI0BaHus M 3arpykaeT oCHOBHOMU 3arpy3uuk U-BOOt, KoTopsIil, B CBOIO Ouepenb, 3arpyKaet
OC Linux u nepenaer eil ynpaslieHuUE.

[Iporpammubie komnoneHTsl OC Linux xpanstcst Bo BTopoM pasaene eMMC-namaru KoHTposuie-
pa, KOTOPBIH Mmocie 3arpy3ku Ipubopa MOHTUPYETCS B TOUKY MOHTHpOBaHHUsA /boot (C BOZMOXKHOM
YCTaHOBKOH aTpuOyTa I'0 — TOJBKO JUIS YTSHUS, U1l 3aIIUTHI OT ynaneHus). [IporpaMMHbBIE KOMITO-
Heutel OC Linux coctosT u3 obpasa sapa Linux — cumBosibHas ccblika Image, ¢aiina onucanus
yerpoiicts *.dtb?, daiina kondurypammn 3arpyskn /boot/extlinux/extlinux.conf u daiinos-oBepiees
OIHCaHMsI YCTPOMCTB.

Jannbie ¢aiiasl B3aMMOCBSI3aHbI U JIOJDKHBI MCTIOJIB30BAThCSl TOJIBKO COBMECTHO, OJTHOW U TOH XKe
BEPCHH.

KopueBas daiinoBas cuctema CoaepXUT HAOOP KaTaJIOroB M yTUIUT it padotel OC, XpaHUTCS B
TperbeM pazaene eMMC-namsaTu u MoHTUpYeTCs npu 3arpyske sipa OC Linux.

@ailyl IpOIIMBKU COJAEPKUT B ceOe BCE MPOrpaMMHBbIE KOMIIOHEHTHI, HEOOXOAUMBIE JUIsl paboThI
npubopa — 3arpy3unk, OC Linux 1 KopHEBYI0 QailyioByro cuctemy.

Jnist 0OHOBIIEHUS TIPOTPAMMHBIX KOMITOHEHTOB KOHTPOJUIEpa MOHAIOOUTCS JTOCTYIT K €r0 CUCTEM-
HOT KOHCOJIM KOTOPBIN MOXET OBITh MOMYYEH Pa3IHYHbIMU crioco0amu (cM. 11.7.2).

TGKYIIII/Iﬁ HOMEP BEPCHUH INPOIIMWBKU BBIBOAUTCA B CUCTCMHYIO KOHCOJIb ITPU MOAKIIOYCHHUU K IIPpHU-
oopy.

Buaumanue! [Ipu 06HOBIEHNH POIIMBKHA MPUOOP BO3BPAIIAETCS B
MepPBOHAYAILHOE COCTOSIHUE — BCE HACTPOUKH COpaChIBAIOTCS /10 3aBO-
JICKHX, 3arpy>KEHHBIE TIPOEKTHI HE COXPAHSIOTCS, ITOITOMY TOJIH30Ba-
TeNb TOJDKEH M03a00TUTHCS O MOCIIEAYIOIIEM BOCCTAHOBICHHUH MTPOCK-
TOB W HACTPOEK mpudopa.

8.1. Mopsaok OGHOBNEHUS NPOLUMBKMU

st oOHOBJIEHUS TIPOIIMBKHU TTPHOOpa HEOOXOIUMO:
1. Co3znats 3arpy3ounyto microSD-kapry (cM. 11.8.2);
2. BxumrounTs npubop U 0KIAThCS €T0 3arPy3Ku;

3. YcTaHoBUTH 3arpy30uHyt0 microSD-kapTy B mpuoop;

! CumBon «*» 03uauaer macky umenn ¢aiina. IloqHoe uMs (aiina 3aBHCHT OT BEPCHH MPOLIECCOPHOI MITATHL.
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4. TloakmOYuTBCA K CHUCTEMHON KOoHcoyim mpubopa (cMm. m.7.2). Ilpu 3TOM B TepMmuHaie Ha
KOMITBIOTEPE MOXKET TOSIBUTHCSI HAAMMUCh 0 HE0OX0UMOCTH 0OHOBIICHHS Kiro4a RSA — BbI-
opath «Accepty («OOHOBUTH» M T.I1.);

5. U3 cucTeMHOI KOHCOJIM BBINOJHUTH KOMaHAy: prepare_update, moarBepAuTh ACHCTBHE, Ha-
kaB KJIaBuIly «y» u «Enter». [Ipousoiiner nepesarpyska npubopa ¢ 3arpy304HOi KapThl;

6. 3arpy3uth (aiin apxuBa npomuBku *. update.tar.gz B karanor /home/root mpubopa (cm.
n.7.5);

7. W3 cucremHol KOHCONH BBIMONHUTH KoMaHy mk eMMC ddd filename.update.tar.gz, rue
ddd — o603HaueHue pa3mepa auaroHaiIu mpuoopa:

050 mst TUIK CraGyp 05;

070 mns TJIK CraGyp 07,

101 mst TUIK Ctabyp 10 ¢ kop3uHO¥H 115t MOTyJIeH;
104 ns TUIK CtaOyp 10 6€3 Kkop3uHbI A7t MOYyJEH;
121 mst TUIK Crabyp 12;

150 mst TUIK CraGyp 15;

170 pyst TUIK CraGyp 17,

190 mys TUIK Crabyp 19;

215 pna TJIK Crabyp 21.

filename.update.tar.gz — wums (¢aiina npommBku, Hampumep plc-rk3568-psv-nocons-
202506101244 .update.tar.gz.

[TonTBepauTh nEHCTBHE, HAXXaB KiIaBUIIY «y» U «Entery. IIpommBka mpubopa mMoxer 3a-
HATb HCECKOJIBKO MHHYT, OOXKAATbCAd OKOHYAHWA IPOHIMBKH — IIOSABJICHUS COO6HI€HI/I$I
«Prepare eMMC completey;

Buumanue! [Ipyu 0OHOBIEHUN TIPOIIMBKY HE IOMYCKAeTCs BBIKITIOYE-
HUE NMTaHus npudopa!

8. Tlocne okoHYaHHS MPOIMIMBKH BEIKIIOUUTH TPHOOP;
9. MUzBneus 3arpy3ounyto microSD-kapty u3 nmpubopa;

10. Brirounth prOop ¥ yOSAUTHCS 94TO 3arpy3ka Mmpruoopa Mpowu30Iia YCIeIHO.

8.2. CospaHue 3arpy3o4yHoun SD-kapTbl

3arpy3ounast SD-kapTa co3maercs Ha KOHTpOJILIEpe.
st cozmanms 3arpy304Hoi SD-KapThl BHIOIHUTE CIEIYIOMINE TEHUCTBHUS:
1. ToaroroButk microSD-kapty o0bemoM He MeHee 4 ['b;

2. Bxmouuth mpuOop, MOXKIATHCS €r0 3arpy3KH, MOIKIIOYUTHCS K CUCTEMHOH KOHCOJU TIPH-
6opa (cM.11.7.2), yctaHOBUTH SD-KapTy B mpuodop;

3. Ilpubop mocTaBisieTcs C NPENyCTAaHOBJICHHBIM apXWBOM oOpa3a 3arpy304HOM KapThl
minimal-*.update.tar.gz (roe * - uneHTuduKannoHHas WHPOpPMaIHs Bepcuu o0pasa), pac-
MOJIOXKEHHBIM B Katasore /home/root. Takxe apxuB oOpa3a MOXKHO cKavaTh C caiiTa mpous3-
BOUTENST WWW.PSVE.IU (1100 1o 3ampocy) Mmocie 4ero HeoOXoAuMO pa3MeCcTUTh €ro B Ka-
tayore /home/root (cm.m.7.5);
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4. W3 cHCTEeMHO# KOHCOJHM BBINOAHHMTH Komanay mk bootSD ddd, rme ddd — o6o3nauenue
pa3Mepa quaroHaiu npuoopa:

050 mnsa IUIK Crabyp 05;

070 mst TUIK Crabyp 07,

101 mns [IJIK Ctabyp 10 ¢ Kop3uHO# 111 MOYJICH;
104 ans ITJIK Ctabyp 10 6e3 KOp3uHbI UIst MOTYJICH;
121 mna I[IJIK Crabyp 12;

150 mst TUIK Crabyp 15;

170 mns I[IJIK Crabyp 17,

190 mst TUIK Crabyp 19;

215 nna IUIK Crabyp 21.

[TonTBepauTh neiicTBUE, HAaXaB KiIaBUIy «y» U «Enter». Iloaroroska 3arpy304Hoil KapThbl
MOJKET 3aHSATh HECKOJIBKO MHUHYT, TOKAATHCS OKOHYAHMS MPOIIUBKU — MOSIBIEHUS CO00IIe-
uus «Prepare SD boot card complete.

Buumanue! Ilpu cozganuu 3arpy304Hoi KapThl HE IOMYCKAETCS BbI-
KJIIOYEHUe NMuTaHus npudopa!
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9. TexHNn4eckoe obcnyxnBaHue

[Tpu BBIMOIHEHUHU PabOT MO TEXHUYECKOMY OOCITY)KMBAaHUIO MPUOOpa HEOOXOAUMO COOII0IATh Me-
pbI 0E30IIaCHOCTH, U3JI0KEHHBIE B paszaede 6.

TexHuueckuil 0OCMOTP KOHTPOJUIEPA IPOBOAUTCS OOCIIYKUBAIOIIMM [IEPCOHAIOM HE PEKE OJHOTO
pas3a B 6 MecCsILEB U BKIIIOYAET B €051 BBIIIOJHEHUE CIIEAYIOIIUX ONEepaIuii:

e (OuuCTKY KOpIlyca U KJIEMMHBIX KOJIOJIOK ITpHOOpa OT MbUIM, IPSI3U U IOCTOPOHHUX IIpeIMe-
TOB;

e [IpoBepky KauecTBa KpeIICHUS] KOHTpOJUIepa Ha IIUTE,;
e [IpoBepky KauecTBa MOJKIIOYCHHS BHEIIHUX CBSI3CH.

O6Hapy>KeHHBIC IIpu OCMOTPE HEAOCTATKHU CICAYECT HEMCAJICHHO YCTPAHUTD.

9.1. 3ameHa nuTMeBOM GaTapeun 4YacoB pearibHOro BpeMeHu

9.1.1. 3ameHa 6aTapeu A4ns NpubdopoB C KOpP3nHaAMK A51st Mogynen

Hepxarens OaTapeu pacrionoxeH Ha 6a30Bo 1uiate rnpudopa B obsactu ciaota Nel st mpubopoB ¢
OJIHOM KOP3UHOM JIJ1s1 MOy el u B 061acTu ciota NeS i mpruOopoB ¢ AByMsi KOp3UHAMM JIJIST MO-
TyJIEH.

e [loxroroButs HOBYIO aUTHEBYIO OaTapero CR1220;
e BrixmouuTs 1 00eCTOUNUTH MPUOOP;

e CHATH 33/IHIO0 KPBIIIKY KOP3UHBI CJIOTOB U M3BJICYb MOJYJIb U3 CIIOTA, HAJl pa3beMOM KO-
TOPOT'O PACIOIOKEH JIepKaTellb OaTapeu;

e JInMHHOM TOHKOW OTBEPTKOI M3BJIEUb CTApYIO OaTapero U YCTAaHOBUTH HOBYIO;
e CoOpatb npubdop B 00paTHOM MOCIEA0BATEIHHOCTH.
9.1.2. 3ameHa 6aTapeun ansa npudopoB 6e3 KOP3nH Anst Mmogynen

JHepxatens A 6aTapeu pacioyioKeH 3a 3ariylIkoi Ha 3a/iHel maHenu npudopa.

e TloaroroButh HOBYIO IUTHEBYIO OaTapeto CR1220;

e BHIKITIOYNTH U 00€CTOYUTH TPHOOD;

e CHaTh 3arnymiKy 0atapeu Ha 3aJHel aHeIu mpuoopa;

e TOHKOI OTBEPTKOW M MUHIIETOM U3BJIEUb CTAPYIO OaTapero U yCTAHOBUTH HOBYIO;

e VYCTaHOBHTH 3arMylIKy OaTapen Ha MeCTO.
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10. NMpaBuna TpaHCNOPTUPOBAHUA U XPaHEHUS

[TpuGop nomkeH TpaHCHOPTUPOBATHCS B ynakoBke rnpu temnepatype ot -30°C no +80°C u oTHOCH-
TEIbHON BIAXKHOCTH Bo3ayxa He 6oinee 95% (mpu 35°C).

TpaHcniopTUpOBaHKE AOMYCKAETCS BCEMU BUJIAMU 3aKpPBITOIO TPAHCIIOPTA.

TpaHCl'IOpTI/IpOBaHI/Ie Ha caMoJI€TaxX JOJI’KHO IIPOU3BOJUTHECA B OTAILIMBAEMBIX I'€PMETUYHBIX OTCC-
Kax.

VcioBust XpaHeHUs IPHOOpa B TPAHCIIOPTHOW Tape Ha CKJIaJe MOTPEOUTENs JOIKHBI COOTBETCTBO-
BaTh ycnosusiM 1 mo 'OCT 15150-69.

BOSI[YX B IIOMCHICHUHN XPAHCHUSA HE NOJIKEH COACPKATh arp€CCUBHBIX IIAPOB U I'a30B.
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11. FapaHTUUHBbIE 0bA3aTeNnbLCTBA
["apaHTHIHBIN CPOK AKCIUTYaTallMK — 12 MeCSLEB CO IHS MPOJAXKH.

B cnyuae Bbixoga mpubopa U3 CTposi B TE€UEHHE T'apaHTHIHOIO CpoKa MPU YCIOBUU COOIIOICHUS
noTpeOuTeNneM MpaBuil TPAHCIIOPTUPOBAHMS, XPAHEHUsI, MOHTaXa M KCIUTyaTalluu, MpearpusiTue-
U3TOTOBUTEINb 00SI3yeTCsl OCYIIECTBUTD €ro OecTyIaTHBIA PEMOHT.

Jl1s oTIpaBKU B pEMOHT HEOOXOAMMO BIIOKUTH B Tapy C KOHTPOJIJIEPOM NACHOPT, aKT OTKa3a U OT-
IPaBUTH 110 aJIPECY:

620144, r.Exarepun0ypr, yn.®pynsze 96.
ten/dakc: +7(343)364-42-10, +7(343)364-42-60 e-mail: info@psve.ru
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MpunoxeHue 2. Noaknro4veHue npnoopos MJIK Ctabyp 10 (B BapnaHTe 63 Kop-
3uH), 12, 15,17, 19 n 21

K "Crabyp" 12-21
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Pucynok II. 10 Cxema noaxiwdenusi nuranus k IIJIK Cra6yp 10 (B Bapuanre 6e3 kop3un), 12, 15,17, 19 u 21
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Pucynok II. 11 Cxema nogkiaoyenus junun RS-485 k IJVIK Cra6yp 10 (B BapuanTe 6e3 kop3un), 12,15,17,19 u
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