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YBa)kaeMblil TOKyNaTeNb!

HayuHo-uccnenoBarenbckas J1abopaTopust aBTOMATH3aLUK IPOEKTHPOBAHMS
(HUJI AIl) Onaromapur Bac 3a MOKynmKy ¥ HpPOCHUT COOOIIaTh HaM CBOW
MOKEIaHUs M0 YJIy4UIEHUIO 3TOI0 PYKOBOJACTBA WM OIUCAaHHOW B HEM
nponykuuu. Hanpasisiiite Bamm nosxenanust o ajgpecy win Teaedony:

HWII AIl, niep. bupxesoit Cnyck, 8, Tararpor, 347900,
Ten. (495) 26-66-700,
e-mail: info@reallab.ru « www.reallab.ru.

Ber mMoxkere Tarke NOJYYUThb KOHCYJIbTAllUM 10 TMPUMCEHCHUIO Harei
MNPpOAYKIHH, BOCIIOJIB30BABIINCH YKA3aHHBIMH BbIIIC KOOPpAWNHATAMU.

IToxkamyiicta, BHUMaTeIbHO M3Y4YUTE HACTOSIIEE PYKOBOACTBO. DTO TMO3BOJIUT
BaM ObICTPO W 3((HEKTUBHO NPHUCTYIHUTH K UCIOJIb30BAHHIO NPHOOPETECHHOTO
U3/eHs.

ABTOpckue mpaBa Ha nporpaMmHoe obecrniedenue, [1IJIK u HacTosIee pykoBOJICTBO MpH-
"aiesxat HUJI ATIL.
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BBogHas yacTtb

1. BBoaHaa yactb

[MTanenn oneparopa NLcon-LXD sBnsitorcst nporpaMMUpPyEeMBIMH JIOTHYECKUMHA
KouTposutepamu (manee mo Texcry IJIK, manensusie T1JIK, manenu omeparopa),
NpeJHa3HaYeHHBIMH U1 aBTOMAaTHYeCKOH OOpabOTKH NaHHBIX M YIPaBJICHUS
TEXHOJIOTMUYECKUMH IIpoLieccaMy B poMbIIuIeHHOCTH. [lanenu omeparopa mc-
HOJIB3YIOTCSL COBMECTHO C MOAYJISIMH BBOZIA-BBIBOJIA AHAIOTOBBIX M JUCKPET-
HBIX CUTHAJOB, KOTOphle nonkitoyarorcs K [1JIK ¢ moMompio NpoMBIIIIIEHHON
cetn Ha ocHoBe mHTepdeiica RS-485 (Ethernet) mo mporokomy Modbus RTU
(Modbus TCP). TIJIK coGupaetr maHHbIe ¢ MOIyJell BBOJA, 00pabaThIBaeT IMo-
JIYYCHHBIC JaHHBIC B COOTBCTCTBUU C M0JIb30BaTEILCKOMN HpOIpaMMOﬁ, n oT-
MpaBysieT YIPaBIAIOLINE CUTHAIBI Ha MCIIOJHUTENbHbBIE ycTpoicTBa. Pabora ¢
MOJIYJISIMH ITPOM3BOAUTCS YEPE3 J[Ba MOCJIEOBATEIbHBIX TOPTA C HHTEp(ercoM
RS-485 umu uepes mopt Ethernet.

IJIK paboTatoT moa ynpasieHHeM orepanuoHHoi cucrembl RealLab! Raspbian
Linux. IToms3oBaTenbCcKkas mporpaMma, CO3a€Tcsi C IMOMOIIBIO S3BIKOB IPO-
rpaMMHUpPOBaHUsI BEICOKOTO ypoBHSI, Takux kak Qt Creator, C/C++, Python u ap.

Juist cBsi3u ¢ mepcoHanbHEIM KoMmibioTepoM (I1K) mmm mokanbHOM ceTbio mpen-
npustus nanensHble [IJIK nmeer maTepdetic Ethernet.

IIJIK oGopynoBaH HeproHe3aBUCHMOM mamsaThio (ctanmapra EMMC) u gaca-
Mmu peansHoro BpemeHu (RTC). B sHeprone3aBucUMOii aMATH XpaHATCA M10JIb-
30BaTeJIbCKUE TIPOrPaMMBI H Ipyras HHpOpMaLs, HEOOX0IMMasl I0JIb30BATEIIO.

IManensusie [1JIK cepun LXD ochamenst LCD TFT gucmnesMu ¢ guaroHas-
Mmu 5, 7, 10, 12, 15 nroiiMmoB [u1s BEIBO/Ia BU3YaIbHOW MH(pOPMAIIUU MOJTH30Ba-
TENBCKON mporpaMMebl. J[jis BBOJAa MHPOPMAIIMU AHUCIIEH OCHAIICHBI CEHCOP-
HBIM 3KpaHoM (touchscreen). /Iy BBOJa Taxke MOXKHO MCIIONB30BATH «MBIIIb)
U KJIaBUHATYPY, MOIKII0OYas uxX K mopty USB.

ITanensuble TIJIK kpenutcs B NpsMOYrojibHOE OTBEPCTHE MEperHed MaHean
mkada ynpasiaeHus. Pa3Mepbl OTBEpCTHS B 3aBUCUMOCTH OT JHArOHAIU IpUBE-
neHsl Ha puc. 4.1 — puc. 4.5.

ITanensuble [TJIK umeer eanveanuueckyro uzonsiyuro MeXIy BXOJAOM MUTaHUS,
noptamu RS-485 ¢ ucnslTaTenbHBIM HaNpspKeHUEM u3omsanuu 2,5 kB u noprom
Ethernet ¢ ucnerrarensapiM Hanpspkeranem usossiimu 1,5 kB (TOCT 12997-84).
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BBogHas yacTtb

1.1. Mogndumkaumm naHenbHbIx MIK

Cepus nanensHeix [1JIK NLcon-LXD coctout mu3 mozenei, KOTopble OTJIMYa-
I0TCS pa3MepaMy JUArOHAIH AUCIUIES U CTENEHBIO 3aIUTHI.

[Manensubie [UIK umeer 5 mogudukarmii:

NLcon-LXD5 — nmanensnsiii ITJIK ¢ quaroHansio 5 qr0iMoB;
NLcon-LXD7 — manensusiii [1JIK ¢ quaronansio 7 Qr0MMOB;
NLcon-LXD10 — manensusiii ITJIK ¢ quaronansio 10 1roiMoB;
NLcon-LXD12 — manensueiii ITJIK ¢ quaronansio 12 1roiiMoB;

NLcon-LXD15 — manensusiii [1JIK ¢ guaronansio 15 nroiMoB.

Tarxoxe ans manenbHbIX ITJIK mocTymHO ommmoHanbHOE pacUIMpeHHe, TMpej-
craBieHHoe Ha puc 1.1 ¢ pacmudpoBkoit 0003HaAYCHHS YKa3aHHOTO B Ta0i. 1.

AaroHaib OIS 1
NLcon-LXD—= 5 -
7 L-IP65 J
10
12
15

Puc 1.1. Moaudukanuu u ONIHOHATBHO JOCTYITHOE paCIINpEeHre
nanensHbIX [TJIK

Tabn. 1. Pacomdpopka 0003HaUeHUH MOAUDUKAIIII W OMIIMOHAIBHO JOCTYII-
HOro pacmupeHus 1 nanenbHbix TTIJIK

AUATOHAJb: pa3Mep AuaroHaid 3KpaHa B Jr0iMax

CTETEHb 3alLUThl OT BO3AECHCTBUN OKpPY>KaIOILEH Cpebl ¢

omuus 1: .
u JIMIEBOM CTOPOHBI (10 yMomuanuio — |P42)

IIpu 3akaze ITJIK yxasbpiBaeTcsi KOJA 3aKa3za, KOTOPBIM BKJIIOYAET CIEAyIOLINe
0003HaYCHHSI, YTOTHSIOIINE COCTAB U XapaKTEPUCTHKH H3ICITHSI.

IIpumep 3amucu 0003HaYCHUH POTYKIIMU B IPYTUX TOKYMEHTAX U TIPH 3aKase:

NLCon-LXD5 - nanensnsiii ITJIK ¢ quaronansto 5 mroiiMoB u P42 ¢ nuuesoit
CTOPOHBIL.

NLCon-LXD12-1P65 - nmanensnslii ITJIK ¢ nuaronanso 12 groitmos u IP65 ¢
JIMLIEBOU CTOPOHBI.
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BBogHas yacTtb

1.2. HasHayeHue naHenbHbIX MNMJIK

[ManensHbrit [IJIK MoxeT OBITH MCIIONB30BaH Be3JE, I'/ie HEOOXOAUMO BBINOJ-
HATh aBTOMAaTHYECKOE YIPaBJICHWE W KOHTPONb, Ul yAalIEHHOTO cOopa maH-
HBIX, AWCIIETYEPCKOTO YIpPABIEHHA, B CHCTEMax OE€30MacHOCTH, A Jabopa-
TOPHOM aBTOMAaTH3aLlMH, aBTOMATH3AIMHN 3AaHUH, TECTUPOBAHUS MPOTYKIIUH.

1.3. CocTaB 1 KOHCTPYKLUS

[Manenbubiit [IJIK cocTOMT M3 OCHOBHOTO KOpIIyca C YCTAHOBJICHHBIM B HETO
TFT-aucmeM ¢ ceHcopHO# nmanenbio U koHTposiepoM NLCon-CE (puc. 1.2).
Junst kperutenus [1JIK Ha npuOopHO# maHe Ty UCTIONb3YIOTCS 3aKUMBI C BUHTa-
MU, KOTOPBIE BXOJSIT B KOMIUICKT TOCTAaBKH.

e ® ©

® ®
e ®

@ o
® L] @

e ]

] ] L] L] ]

Puc. 1.2. TTanensusiii ITJIK NLCcon-LXD12, Bujx c3anu

OCHOBHOI1 KOPITYC BBITIOJIHEH U3 allfOMUHAEeBOH pamsl (puc. 1.3). C3aaun kopimyc
3aKPBIT CTAIBHOM KPBIIIKOM.
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BBogHas yacTtb

Puc. 1.3. [Manensnsiit IIJIK NLcon-LXD12, Buzg cniepeau
1.4. MapkupoBKa 1 nnoméupoBaHue

Ha nunesoit nanenu nanensHoro ITJIK yka3aHa ToproBast Mapka U3TrOTOBUTEISL.

Ha o6patHoii cropone manensHoro ITJIK ykazaHO HauMeHOBaHHME M3TOTOBUTENS
(HWJI AIT), Ha3HaueHWE BBIBOJIOB (KJIIEMM), HAMMEHOBaHNE M3HCHs (MOITU(HKa-
[HS ¥ OMIHOHAIBLHOE PACIIUPEHUE), TOYTOBBII U SJIEKTPOHHBINA a/IpeC U3rOTOBHU-
Tenst, TenedoH, BI0-CaiiT, 1aTa U3rOTOBJICHHS U 3aBOJICKOH HOMED H3/eIHsl.

Pacrionoxenne ykazaHHOU HHPOpMAIUK puBeaeHo Ha puc. 1.2 - puc. 1.3.
1.5. YnakoBka

TUIK ymakoBBIBAaeTCSl B CHEIMAIBLHO HW3TOTOBJICHHYIO KapTOHHYIO KOPOOKY.
Vnakoska 3amuniaet [1JIK ot noBpexaeHuil BO BpeMsl TPaHCIIOPTUPOBKHU.

1.6. KoMnneKkT nocTaBKu

B xomImiekT moctaBKku BXOOHUT:

o maHeabHBIA IIJIK. .. ..o o, 1 mr.;
LI Y:V: v/ 1Y 1 5 2 mr.*;
L 1 ;103 1 (0] o s WP 1 7K3.
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TexHuYeckue AaHHble

* KoMIJIeKT IOCTaBKU OTJIMYAETCS B 3aBUCUMOCTH OT MOAU(HKALIUH yCTPOICTBA:
[pu IP-42: nns nuaronaneii 5', 7', 10', 12' — 2 mr.; mis auaronanu 15' — 4 mr.;
Ipwu IP-65: nns auaronaneit 5', 7' — 2 wit.; ans auaronaneit 10, 12', 15'— 1 mwr.

2. TexHu4yeckme gaHHblIe

2.1. 3kcnnyaTauMoHHble CBOUCTBA

ITanensnsrit [TJIK xapakTepusyeTcs CleayOIUMI OCHOBHBIMU CBOMCTBAMMU:

®  [oepIKKa BCEX MOAYJel BBOA-BbIBOAa M NaTdyMkoB Reallab, a taxke
npyrue moaynu ¢ uarepdeiicamu RS 485, Ethernet;

®  mojjepikka mpoTokosioB ooMena: Modbus RTU, Modbus TCP;

® [O03BOJISICT YCTAHABIMBATHL AJIS KaXKAOro IOCJICIOBATCIHLHOIO IOpTa CBOU
napamMeTpbl CUTHAJIOB IepeAaavdd AAaHHBIX, CUCTEMY KOMAHA U CBOICTBa
MMpOTOKOJIA;

® pMeeT 5 BHU OB 3allIMTHI OT:

- HENpPaBWILHOTO NOAKIIOYCHHS MOJIAPHOCTH HCTOYHUKA TUTAHUS;
- TPEBBILICHHS HAIPSHKCHHS TUTaHMS;

- 3JEKTPOCTATHYECKUX pa3psaoB rmo uaTepdeiicy RS-485;

- TIeperpeBa BHIXOIHBIX KackazoB mopta RS-485;

- KOPOTKOTO 3aMbIKaHMs KiIeMM mopta RS-485;

° HUMECT IaJIbBAHUYCCKHUEC U30JIALMH .

- WHIUBUAYAIBHYIO U30IsIHi0 moptoB RS-485 - 2500 B;
- MHAMBUAYyaJbHYIO u3ossiuio mopra Ethernet - 1500 B;

® CMOJIb3YeT HANPsOKEHUE MUTAaHuA B quana3one ot +10 mo +30 B;

® cxopocth oOMeHa depe3 IOCIeIOBaTeNbHbIE IOPTHl  (BBIOMpaeTcs
MPOTPaMMHO):
- RS-485, 6ur/c: 1200, 2400, 4800, 9600, 19200, 38400, 56000,
57600, 115200;
® CTeNeHb 3alIUThI OT BO3IACHCTBUIT OKpysKaromeil cpensl — P42 wmm IP65 ¢
JUIEBOM cTOpOHBI, [IP20 ¢ ThUTHHOIA;

® HapaboTka 10 otkasza He menee 100 000 u;

® rabaputsl nanenapHOrO [1JIK ¢ quaroHansio:

5" —184,5x140%50,5 mm;
NLcon-LXD5, NLcon-LXD7, NLcon-LXD10 9
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TexHU4Yeckue AaHHble

7" —224%x163%55 MMm;

10" —294x196%55 mm;
12" — 326%266%55 mm;
15" —393%318%60 mm;

® gec nmanensHoOro I1JIK cocrasiseT, He OoJiee:

5" —0,6 kr;
7" — 0,8 kxr;
10" — 1,2 T3}
12" — 2,5 kT3
15" — 3,4 kr.

2.2. TexHNn4YecKne napameTpbl

Texunueckue napameTpsl nanenbHbix [1JIK npuBenens: B Tad. 2.

Tabn. 2. [Tapametpsl, obmHe 11 Beex maneabHbIx [1JIK

3HaveHue
IMapamerp IIpumeyanue
napamerpa

Cucmemnvie napamemput 1IJIK

Snpo neHTpaIbHOTO ARM ML )
mporeccopa Cortex™AS53 Cortext™-A>S3 - 4 anpa
TakToBast 4acToTa sIpa 1200 MI'g

Obnem oneparusHoH 1Th Tun namsatu LPDDR2
aMATH

Obrem crcTemHol 8Tb Tun namstu EMMC

Gu-namsTa

Ilapamempubr oucniees

5 mroiimoB

P 7 MOUMOB
a3Mepsbl JUCIlIes 10 >

PR 10 mroriMoB
JIAaroOHaJIn —

12 nroiiMOB

15 mroitmoB

640 x 480 5 nroitmMoB

800 x 480 7 IIOMMOB

Paszpemenue qucruies 1024 x 600 10 mrotimoB

1024 x 768 12 nroiiMoB

1024 x 768 15 nroiiMoB
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TexHuYeckue AaHHble

MMapamerp 3uauenue IIpumeyanune
napamerpa
Tun ceHcoOpHOro PKpaHa PE3UCTUBHBII
320 5 mroitmMoB
300 7 motiMoB, 10 mroiiMoB
SIprocTb dKpana (Ka/M?) —
600 12 mroiiMoB
400 15 mroiimoB
Hapamempor USB nopmos
KomngectBo mopToB 2
Tun pa3péma Type A
Crangapt USB USB 2.0
Iapamempor Ethernet nopma
Komugectso mopToB 1
Tun pa3péma RJ45
Tun nopra Ethernet LOBASE-T giiiiﬂ?:iﬁﬁiﬁgﬁifi%—
100BASE-TX

meHa gasasiMu 1 MDI/MDIX

Tlapamempwr nocredosamenvhuvix nopmos RS-485

KomngectBo mopToB 2%
3amura 0T KOPOTKOT'O 3a-

i P Ectb
MBIKaHUS KJIEMM TIOPTa
3anmTa oT 3JIEKTPOo-

i P Ectb
CTaTU9YECKOTO pa3psiia
HuddepennnansHoe BbI- or 1.5 105 B [pu conpoTHBIeHHN HATPY3KA
XOIHOE HATIPSDKCHUE ’ oT 27 OM 10 OECKOHEYHOCTH
CundazHoe HanpsHKeHHe ot 7 110
Ha 3a)KHMaXx B PEXKUME

p +12 B

nepeaavn
ToK KOpOTKOT0 3aMbIKa- or 35 10 [Tpu HanpsKeHUH HA 3aKUMaxX
HHS BBEIXOOB 250 MA nopra ot -7 B o +12 B

Iapamempol npuémnuxos nopmos RS-485

ypOBeHL JIOTUYECCKOI'O

JuddepentmansHoe BXOTHOE

HYJIS IOPTa B peXUMeE OT_J)OéZBHO HamnpspkeHue. [Ipu cuadazHom
npuéma ' HanpsbkeHuu ot —7 10 +12 B
I'ucrepesuc no Bxoxy 70 MB

BxomHoe conpoTuBieHne 12 xOm Twumnosoe 3HaueHNE
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TexHU4Yeckue AaHHble

3HaveHue
MMapamerp IIpumeyanune
napameTpa

BxongHoii Tok 1 MKA MaxkcumMmalibHOE 3HaUEHHE

Ilapamempui 36yK08b1x 6bIX0008

KonuvecTBo 3BYKOBBIX 5 MapkupoBKa Ha KopIryce
KaHaJoB «HP Left» u «HP Right»
BrixoaHas MOITHOCTH 300 MBt Ha narpyske 8 Om
OTHOIIEHNE CUTHAN-TITYM 97 nb Ha nmarpyske 8 Om
Ilapamempur yeneti numanus
ot 10 mo

Hampsokenue nutanus 30 B

14 Bt 5, 7 noiMoB
[Motpebisemass MOIIHOCTS, 16 Br 10 ofinon
He Oomee

28 Bt 12, 15 mroiimoB
3amura oT neperpy3KH mo 35B

HapsH>KCHUIO, 10

Ipumeuanue k mabauye

1. Tlpu oOpeiBe MUHUU ¢ TPUEMHON CTOpOHBI HopTa RS-485 mpuéMmHUK mokasbBaeT
COCTOSTHHE JIOTHYECKOI eIMHUIIBI.

2. MakcumanbHas JUIMHA Ka0ews, MOIKIIOUEHHOTO K BBIXOILY IepeiaTdhKa IopTa
RS-485, paBna 1,2 kM.

Nmnenanc Harpy3ku nopra RS-485 pasen 100 Om.

4. B Buay ¢usnueckux orpaHndeHuid mporeccopa BCM2835, mopr obmamaer
CIIEAYIOIIUMH OCOOCHHOCTSIMH B paboTe: MOIepKUBaeTCs padboTta ¢ 7- Wi
8-OMTHBIMH TaHHBIMH, TOJBKO 1-HM CTapTOBEIM W 1-UM CTOMOBBEIM OHTOM.
OTcyTCTBYET IIpOBepKa Ha YETHOCTH (parity).

w

2.3. NpepenbHbIe ycnoBus aKcnsyaTauum U XxpaHeHusi

OkcmnyaTtanus nmanenbHoro [1JIK Bo3MoKHA MPH CIIEAYIOMINX YCIOBHAX OKpPY-
JKaKoILe cpesIbl:

e TeMIepaTypHBIH AMAna3oH paboTOCIOCOOHOCTH:
- or—20 mo +70 °C mst NLcon-LXD5, NLcon-LXD7;
- or 0 1o +50 °C g NLcon-LXD10;
- or—25 10 +70 °C g NLcon-LXD12, NLCon-LXD15;
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OnucaHue NPUHUMNOB NOCTPOEHUA

e HampshkeHue nutanus ot +10 go +30 B;
e OTHOCHUTEIbHAS BIAXKHOCTE He Ooiee 95 %0;
e BuOpanuu B auanazone 10...55 ' ¢ ammurynoit He 6omnee 0,15 Mum;

e KOHJEHCAWs BJIATH Ha TpuOope He npomyckaercs. s mpuMeHEHHS B
YCIIOBHSX C KOHJCHCAIMCH BJIard, B YCJIOBHUSX MBUIM, JOXKIA, OpBI3T WIH
nox Bogoii IJIK crneayeT moMecTUTs B JOMOTHUTENbHBIN 3aIIUTHBIN KOXKYX
C COOTBETCTBYIOLIEH CTENEHbIO 3aIlUTHI;

e maHeneHbId [IJIK He MoOXKeT 5SKCIUyaTUpOBaTbCS B Cpele Ta3oB,
BBI3BIBAIOIINX KOPPO3HUIO METAIIA;

e nanensHblii [IJIK paccunrtan Ha HenpepbIBHYIO paboTy B TeueHue 10 yeT;
e cpok ciryx0b1 m3nenus — 20 Jer;
e omnTUMasbHasg Temneparypa xpaHenus +5...+40 °C.
e qpeeNibHAs TEeMIepaTypa XpaHeHHsI:
- -20...+70 °C gna NLcon-LXD10;
- -30...470 °C gz NLcon-LXD5, NLcon-LXD7, NLcon-LXD15;
- -40...470 °C gnsa NLcon-LXD12.

3. OnucaHne NPMHUUNOB NOCTPOEHUSA

ITanensHsbii [TJIK nocTpoeH Ha cileayomux OCHOBHBIX IPUHIIMIIAX:

® OTKpBITast apXUTEKTypa: mporeccopHoe siapo ARM, onepaiioHHas cucrema
RealLab! Raspbian LinuX, cucrema WCIOJHEHHS TPOrpaMM CTaHIapTa
MDOK 61131-3, moprtel ¢ wuHTepdeiicamu RS-485, Ethernet, USB,
npotokosisi MODBUS RTU u MODBUS TCP;

L4 HOBerHOCTHHﬁ MOHTAaX;

e [pyNIOBas Nailka B KOHBEKIMOHHOW IE€YM CO CTPOr0 KOHTPOJIUPYEMBIM
TeMIIepaTypHBIM Mpoduem;

® [POYHBIN KOPIYC U3 aJTFOMUHUEBOU pamBbl.
Ipn 3akaze wMoauduKanUii CO CTEMEHBIO 3AIMUTHl  OT  BO3JCHCTBUI

okpyxarommeir cpeapl IP65, ycrpoiicTBa oOCHam@awTCAd  YIUIOTHUTEIHHOM
MPOKIIAIKA.
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OnucaHue nPUHUMNOB NOCTPOEHUA

3.1. CTpykTypa naHenbHbix MK
CrpykrypHasi cxema Juis Bcex moaubukanuii nanenpHeix [1JIK mpencrasiena
Ha puc 3.1.

IManemsusie ITJIK NLcon-LXD moctpoen Ha 0a3e mporeccopa Broadcom
BCM2837B0.

Hentpansusiii mpoueccop (CPU) pabortaer mox ympaBieHHEM ONeparrioHHOM
cucremsl (manee o Tekcty OC) RealLab! Raspbian Linux.

UsB1 l| UsE Lco

Ethernet 0 ' ‘mm@l

. HW-RESET P Left
<bpoca CPU "

I R120
! DATAL+
wrc T2 GARTL DATA1-

GNDL

! R120
s DATA2 +
aun UARTZ DATA2 -

Vs GND2

Puc 3.1. Ctpykrypa narensabix [IJIK

Iopter USB peannzoBanbl cpencTBamu ammapaTHbBIX JIMHHK mporeccopa. K
nopram USB MoryT ObITh NOAKITIOUEHBI 3aIIOMUHAIONINE YCTPOHCTBA M YCTPOH-
CTBa BBOJIa HH(OpMALUH (KJIaBHATypPa, MBILIb).

Hopr Ethernet peanu3oBan ¢ moMouip0 BHenHero koHTpoiuiepom (LAN9514)
U MOAKIIOYEH K IEHTPAJIbHOMY MPOLECCOPY € MOMOIIBIO MOCIEeI0BaTeILHON
nepugepuitnoit muHs! (USB).

JIBa mopta RS-485, BeimonneHs! ¢ ucnosnb3oBanneM UART nuHwmiA iporieccopa
UART-1, UART-2.
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PykoBoAcTBO Mo NpMMEHEeHUo

Wnrepdeiic RS-485 nmeer rajgpBaHMYeCKHe Pa3B3KH ¢ KOHTPOJIEPOM U MEX-
Iy coboit. [lns cornmacoBanus muHuid RS-485 B [TJIK BeTpoeHb! TepMHUHAIBHBIC
pesuctopsl 120 OM, MOAKIIOYEHHE KOTOPBIX OCYILIECTBISAETCS YCTaHOBKOH Ie-
peMbruky Mexay kiaeMMmoit «R120» u «DATA+».

Cxema nurtanus IIJIK comepxutr BTOpUYHBIH MMMIynbcHBIN ucTouHuk (BUIT)
MUTaHKSA, TTO3BOJLIONINH MIPe0Opa30BEIBAaTh HANPSDKEHHE TUTAHHUS B THANA30HE
ot +10 o +30 B B Hanpsbxenus +5 B u +3,3 B.

IJIK mmeer »HEproHe3aBUCHMBIE dackl peanbHoro BpemeHu (RTC) c amemen-
tom muranus CR1220.

4. PykoBOACTBO MO NPUMEHEHUI0

4.1. OpraHbl ynpaBneHus n MHAuKauun naHenbHoro MNJK

Ha 3agneit nanenu nanensHoro I1JIK pacnosiosxeHbl Tpy CBETOIMOAHBIX UHIU-
katopa (puc. 1.2):

e cBeToAMOAHBIM wHAMKaTop «[luTaHmey, cBedeHHE KOTOPOro OToOpa)kaet
cocrosiHue nuraHusi na”enpbHoro IIJIK: 3enénplii — nuTaHue B HOpME,
KpacHBI — HaIpsDKEHHUE MUTaHUE HIDKE JOITyCTUMOTO 3HAYCHHUS,;

e cBeroauoaHslil uHANKaTOp COMO, CBEueHHEe KOTOPOTO CBHUAETENBCTBYET O
nepeaade/mpuéMe JaHHBIX, MOMydeHHBIX uepe3 0 mopt maTepdetica RS-485;

e cBeroauoaHelil uHANKaTOp COMI, CcBEedYeHHEe KOTOPOTO CBHIAECTEIBCTBYET O
nepenaue/nmpuéme NaHHbBIX, MOJY4YEeHHbIX yepe3 1 mopT unrepgeiica RS-485.

Ipu 6o3nuxHOGeHUU HeobX0OuMocmu ominoyenust numanust [LJIK nosmopnoe
BKIIOUEHUE PEKOMEHOYemCesl Npou3800ums He pamviue, yem yepes 10 c.

4.2. MoHTupoBaHue naHenbHoro MJK

IManenpnbiii [TJIK MoxeT OBITH HCHOIB30BaH B MPOMBIIUICHHOCTH BHE B3PBIBO-
OMACHBIX 30H B COOTBETCTBUU C HACTOSALIMM PyKOBOJCTBOM I10 3KCILIyaTalluU U
JIEHCTBYIOIMMHA HOPMATHBHBIMHU JOKyMEHTaMHu PocTexHaa3opa Mo MpOMBIII-
JIEHHOH 0€30IMacHOCTH.

[Tanensusiit IIJIK MoxeT OBITh YCTAaHOBIICH ITyTEM BPE3aHHUS B MEPEIHION0 ITa-
Henb mKada. PasMepsl MOHTa)XXHBIX OTBEPCTHI IJIsl yCTAHOBKH ITaHEJNIeH orepa-
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PykoBoacTBO Mo NpMMeHeHUto

TOpa MpeJcTaBleHbl Ha pucyHKax puc. 4.1 - puc. 4.5. [lns xperuienns k mkady
MpeyCMOTPEHBI TPUKUMHBIE CKOOBI ¢ BAHTAMU.

Ilepen ycranoskoit nmanensHoro ITJIK cnexyer ybenurscs, uTo TeMmepaTypa u
BJI2)KHOCTh BO3/1yXa, & TAKXKE YPOBEHb BHOpALMM W KOHICHTpAIMS I'a30B, BbI-
3BIBAIOIINX KOPPO3HIO, HAXOAATCS B JONMYCTHMBIX IpeAeax.

CedeHrie XU MPOBOAOB, MOACOCAMHIEMBIX K KJIEMMaM MaHeIH Oneparopa,
JOJDKHO OBITH B mpenenax ot 0,5 mo 2,5 KB.MM.

[Ipn HepaBHIBHOM MOJKIIOYECHUH TOJIIPHOCTH MCTOYHHUKA ITUTAHUS IAHENb-
Hb1il [1IJIK He BBEIXOAWT M3 CTpOs M HE paboTaeT 1o TeX IOp, MOKa MOJSIPHOCTh
He OyzieT n3MEeHEeHa Ha MPaBIIBHYIO.

IIpu npaBUIEHOM NOAKIIOYEHUH UCTOUYHMKA UTAHUS 3aropaeTrcs 3eIEHBIN CBe-
ToauoaHbIN uHANKaTop «llutaHue» Ha 3anHel nmanenu oneparopa. [logkmroue-
HUE HMCTOYHMKA IMUTAaHUS K TAHEIU OIepaTopa pPEKOMEHJOBAHO BBINOJIHATH
LUBETHBIMU MpOBOJaMU. [l0JIOKUTENbHBIM MONIOC MCTOYHUKA MOJKIIOYAThH
KpacHBIM MPOBOAOM K BBIBOLY «+Vs» ITJIK, 3emitto moAKIII09aTh YepHBIM MPO-
BOJIOM K BBIBOZY «—Vs».

Ecmu IIJIK pacmonokeH qaeko OT OOIIero MCTOYHWKA IHTAaHHUS, OH MOXET
OBITH MTOIKITIOYEH K OTACTHPHOMY MaIOMOIITHOMY UCTOYHHKY ITHTAHHUS.

Iloacoenunenne mnanenabHoro IIJIK K DpOMBILIJIEHHOM CETH Ha OCHOBE
uHTepdeiica RS-485 BrIMONHSETCS JKpaHUPOBAHHOW BHUTOM mapoi. Takoit
MPOBOJI yMEHBIIAET HABOJKH HA KaOeNb U IMOBHIIIAET yCTOWYNBOCTh CUCTEMBI K
c00siM Bo BpeMs dKcruryaraiyu. OJIMH U3 IPOBOJIOB BUTOHN IMaphl MOJKITIOYAIOT
K BeiBoy «Datal+» (Data2+) I1JIK, BTopoii mpoBOA MOAKIIOYAIOT K BBIBOLY
«Datal—» (Data2—). Dkpan kabens moakirodaercs kK kiemme «GND1» (GND2)
COOTBeTCTBYIOIIEro nHrepdeiica. [Ipyrue MoAKIIOUYeHUs] SKPaHHOH 000J04KH
Kabeuns (B Ipyrux Mecrax) ZiejaTh He peKoMeHiyeTcs. Buras mapa Moxer ObITh
HE SKpaHUPOBaHHOH mpH e anuHe 10 10 M.
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158

1~ MOHTaWHAA NaHeNb

201

2 — Oteepcrue AnA mowTama NLcon-LXD5S

Puc. 4.1. Monraxsoe orBepctue mst NLcon-LXD5
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1 - MoHTamHas naKenb

2 - OTeepcTHe A8 MouTama NLcon-LXD7

Puc. 4.2. MonTaxnoe orsepcrue mist NLcon-LXD7
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268
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170
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1— MoHTamHaA NaHent I -
2 — OTeepcTve 1 mouTaxa NLcon-LXD10

Puc. 4.3. MonTaxuoe orsepctre 1yt NLcon-LXD10

d 298 ™
S |

238
—

—_ —

-—
1 - MOHTKHAA NaHeNb

2 - OtBepcTHe AnA MoHTama NLcon-LXD12

Puc. 4.4. MounTaxuoe orsepctue st NLcon-LXD12
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HacTpoiika MK

1 — MoHTaMHaa naHe b
2 — Otsepctue ana moHTaxa NLcon-LXD15

Puc. 4.5. Monraxnoe otBepctue mist NLcon-LXD15

5. HacTtpouka MJK

5.1. O6opynoBaHue ans Bsaumopemncteua c MJK

st pabotsl ¢ [TJIK HeoOX0AMMO HMETh CIETYIONHUe KOMIOHSHTHI:

e  [lepcoHanbHBI KOMOBIOTEP, KOTOPBII MOXHO coequHuTh c [1JIK uepes
nopt Ethernet;

° Ucrounuk nutanus HanpsikeHuem oT 10 no 30 B, MomHOCTBIO HE MeHee
10 Br;

e  USB kiaBuaTypy U MBIIIb;

NLcon-LXD5, NLcon-LXD7, NLcon-LXD10 19
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5.2. NMepBnYHOE KOHhUrypmpoBaHume

st nepBoHaYaIbHOM HACTPOMKM K KOHTPOJUIEPY CIAEAYET MOAKIIOUUTH CETh K
nopty Ethernet u mogars nuranue Ha ITJIK. ITocne mogaun MUTAHMS 3aXKHUTAET-
cs uanukatop «I[lutanuey. [locne 3arpy3ku OC Ha auctuiee [TJIK otobpasurcs
pabounit cron OC. Jlns ympaBicHHsS W HABUTALMU MO paboveMy CTOJY BOC-
MOJIb3YHUTECh CEHCOPHOM MaHEIbI0 WJIA MBIIIKOM C KJIABUATypOU.

KoHTposuiep, MOAKIIIOYEHHBIH K CETH C MapuipyTu3anueil nmo wuHTepdeicy
Ethernet mo ymonuanuto, monayuur aumHammdeckuit IP-agpec mo mpoTokoy
DHCP. Texymmue IP-agpeca ITJIK M0xHO y3HaTh HECKOIBKIMH CIIOCOOAMH:

- ¢ nomorikko komanwl «ifconfig» B repmunane (puc. 5.10),
- ¢ nomolikko koHpurypartopa “rl-config” (puc. 5.1),

- dYepe3 TpadMUecKyr0 060JOUKY — HAKATHEM Ha UKOHKY CETH B TAHENH
3anay (puc 5.6).

PexomenmyeM Bocmonb3oBaThCs KoH(purypatopom “rl-config”, ecmm HeoOxo-
JUMO HacTpouTh cratudeckue IP agpeca nmmubo cMeHHTH yacoBOil mosC yacoB
peanbHOro BpeMeHH (HacTpoiiku no ymoruanuo GMTH3).

Jlist KOHGUIYpPUPOBaHHs MOJYJIEH pacIIMpeHUs BBOJA/BHIBOJA IIPOU3BOJICTBA
RealLab! Bocmoms3yiiTech KOMIUIGKTOM TpadHyecKux KOHPUTYpPATOPOB
“configurators” cm. 1m.5.3.

5.3. KoHdurypaumonHoe MO
[IporpamMmmuOe obecrieueHne npeaHa3HaueHo /ISl IePBOHAYAIBHON HACTPOUKU
koutposutepa RealLab! u moayneii BBosa 1 BeIBOJIa pon3BoacTBa RealLab!.

5.4. Kondurypartop MJIK "rl-config”

Konconeasrii konduryparop (“rl-config”’) npennaznades uist:

- mpocMoTpa Tekymux mapametpoB [IJIK (IP-ampeca, macku moacetn u
MAC-azapeca, naThl, BpeMEHH, 4acoBOro mosca, cocrossaus eMMC na-
MSTH KOHTPOJIIEpa, TEMIIEPATypPhI IPOIIeccopa);
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- Hactpoiiku [P-aapeca st ceteBoro untepdeiica Ethernet0;
- HacTPOMKH JaThl, BDEMEHH U YacOBOTO I05ICa;

— W3MEHEHUS Mapoiist AOCTYIIA TS MOJIb30BaTes Pi;

- OOHOBJICHUS IPOrPAMMHOTO 00ECIIEYCHUS U3 PEIIO3UTOPHEB;
- cOpoca cereBbix HacTpoek [TJIK no 3aBonackux;

— COXpaHEHHE NJIN BOCCTAHOBJICHUE JIMIICH3UN COdesys.

Kon¢urypatop (rl-config) MMK cepun RSB

InasHoe okHo KoHpurypoTopa (rl-config)

g

2 HacTpoitka IP-agpecos Ha UK
HacTpoiika paTel v BpemeHn Ha UK
¥cTaHoeka napona Ha MK
ObHoenenue MO wa MK
Cbpoc MK go 3asoackumx HacTpoek
Nuuen3ua Runtime Codesys
0 KoHpurypatope
Beixoa

<0TMeHa>

Puc. 5.1. O6mwuit Bux r1aBHOTO OKHA KOH(pUTYpaTopa “rl-config”

JanHblil KOHQUTYpaTOp MOKHO 3aIlyCTUTh 4epe3 TEpMHHAI C pabovero croja
TUIK, wnun mogkmounBimch K [IJIK ynanernHo yepes npoTokos ssh (cm 1.5.7) u
BBITIOJTHUB B TECPMUHAJIE KOMAH/Y:

sudo rl-config
Hagwuranus B KoHQUTrypaTope OCyLIECTBISIETCS IByMs CIIoco0aMu:

— C IIOMOIIBIO KJIaBHATYPHI (MCIOJIB3YsI KIABUIIM HaBUTAlUK || W KIIaBH-
i Enter u Esc);

- C MOMOIIBIO MBIIIKK WIIK CEHCOPHOMU TaHeNu (UCIIOJb3Ysl KypCOpP MBIIIIH,
KHOITKH “ok” u “Cancel”).

Eciu mpu 3amycke kou¢wurypatopa Ber momyummu ommbky “rl-config:
command not found”, To HeoOXoaMMO ycTaHOBHUTH KOH(UTryparop. st aToro
HeoOxoamnmo ckadath maket (rl-config-armf.deb) c caiita us pasmena marepua-
JIbI J1S1 CKAYMBAHMUS.

CymecTByeT 2 Bepcur KOH(QHUTypaTopoB IS Pa3IUYHBIX Bepcuil Linux: ogHa
Juts Bepen snpa 5.10, npyras ams Bepcuu siapa 6.1 u BoIIme.
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CootBercTBUE Bepcun KoHpuUryparopa u sepcuu OC:

- Bepcus rl-config_os-5.10-v1.0armf.deb mms ITJIK ¢ OC 5.10;
- Bepcus rl-config-OS-RT-v1.0armf.deb xnst ITJIK ¢ OC RT 6.1.21

Ha IJIK ¢ o6uoBnennoit Bepcueit OC (RT 6.1.21) koudwuryparop “rl-config”
YCTaHOBJIEH 110 YMOJIYAHHIO.

s Toro 94TOOBI y3HATH TeKymIyro Bepeuio siapa Linux ITJIK, oTkpoiite Tepmu-
HaJl ¥ HabepHTe CIEAYIONLYI0 KOMaHIY:

uname —r

[TogpoOHOE pPYKOBOACTBO MOJb30Baressi KoHdurypatopom “rl-config” mpen-
CTaBJICHO Ha CaliTe B pa3jeiie MaTrepuabl JUls CKaYHBaHUs.

5.5. N'pachnuyeckune kKoHdurypatopbl mogynen B OC MNJK

JlaHHBIE TIpOrpaMMBbI NpeJHa3HAueHbI sl KOHQUTYPUPOBAHUS MOJYJIeH cepuit
NLS, NLS-CAN, NT u NLS-Modbus-TCP-RTU npoussozctea ReallLab!.

Kongurypanus ocymecrsisercs yepes rpaduueckuii uarepoeiic I1JIK.

KongurypupoBanue wmoayineil ocymiecTBisiercss 1o uHTepdeiicam RS485
(Data0, Datal), CAN u USB B 3aBHCHMOCTH OT KOMMYHHKAIIHOHHOTO HHTEp-
(hetica Moryms.

JJ1st yCTAaHOBKY MakeTa KOH(OUIypaTopoB MOIyJel HeOOXOJUMO CKayaTh [aKeT
ycranoBku (configurators.deb) ¢ caiita u3 pasgena mMarepuanbl Ui CKadKBa-
HHSL M O3HAKOMHTBCS C MOAPOGHBIM PYKOBOICTBOM IIOJIB30BATENs KOHPHUIYpa-
topamu Reallab.
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- Kondmrypartopsl RealLab ST
Buibpars kongmryparop NLConfig-RSB

Kouduryparop Modbus TCP-RTU

NLConfigRS485_ST
KongurypaTop NLConfig-RSB npeaHasHaye y .
BBOAa-BLIBOAA cepuit NLS u NLS-CAN 8 pex NTConfig
fpes 3aNycKoM NPUNOXKEHUA NOAKNIOHNTE KOHDUIYPUPYEMbIA MOAl/b B PeXUMe
«INIT» K KOHTPONAEPY UCMONL3YI0 MHTepdencs RS485 nan CAN,
fMofaiTe NUTaHNE Ha KOHGUIYPUPYEMbIA MOAYNL U 3aNYCTUTE NPUNOXKEHNE.
W3 BLIN3AAIOWEr0 CNUCKa YKa3aTh MNPOTOKON CBA3M U HAXaTh KHONKY «BuibpaTs».
TMpow3sseanTe «MOUCK» NOPTOB COOTBETCTBYIOWER KHOMKOM.
Lins uHTepdenca RS485 nopT ttyAMAO cooTseTCTBYET (husnieckomy nopry Datad
KOHTponnepa, nopT ttySO cooTseTcTBYeT (hu3anyeckomy nopTy Datal koHTponnepa.
V3 BINafalowero cnucka exibepuTe NopT, Yepes KOTOP.IA OPraHMIOBaHHO
COeAMHEHWE C KOHPUTYPUPYEMbIM MOAYNEM U HAXKMUTE KHOMKY «COEANHNTLCA»,
3aTem «Ci b» ANA ¥ YTEHWA NapamMeTpos MOAYNA.
CKOHGUIypUpyinTe MORYNL U HaXMUTE «3ankcs NapaMeTpoB».

3anyck npi

Puc. 5.2. O0mmit BUI IIaBHOTO OKHA

Kounduryparop NLconfig-RSB - npenHasHaueH aisi W3MEHEHHS OCHOBHBIX
HacTpoek Moayieit cepuu NLS, NLS-CAN: ceteBoro aapeca yCcTpoHcTBa, CKO-
POCTH Tiepe/lauul JaHHBIX, MPOTOKOIa oOMeHa. [loakmoueHne MOyt HEOOX0-
quMo ocymiecTiIATh B pexkume INIT, mpu stom moaxmouenue k ITJIK ocy-
IIECTBISIETCSl B PEXKMME COEAMHEHHMs Touka-Touka. s mHrepdeiica RS485
nporpamMHbli TopT ttyAMAO cootBetcTByeT (pusnueckomy mnopry Data0, a
nporpaMMHBIA IopT ttySO cooTBeTcTBYeT hrzmueckomy mopty Datal.

Konguryparop Modbus-TCP-RTU - npenHazHaueH Uil U3MEHEHHS OCHOB-
HBIX HacTpoek mpeobpaszosarenss NLS-Modbus-TCP-RTU: cereBoro ampeca
YCTPOMCTBA, HANpPaBJIeHHs paboThl, CKOPOCTH Mepenadyn JaHHbIX. KoHpurypu-
poBaHHe MoayJist ocymecTBisiercs yepe3 USB nopt ¢ ucnonb3oBaHueM KabGenst
USB Type A-B.

Koundguryparop NLconfigRS485 ST - npennasnaueH i U3MEHEHUSI OCHOB-
HBIX HacTpoek IMoBTopurenei-pa3BerButeied NLS-485-USB-6-ST u NLS-
485C-5-ST: ckopocTH mepenayn JaHHBIX, KOJMYSCTBA CTOMOBBIX OUT U MapuTe-
ta. Kondurypuposanue ocymiectsisiercs uepe3 USB mopt ¢ ucmons3oBanuemM
kabenst USB Type A-B.

Kounduryparop NTconfig - npenHasHayeH ajst "3BMEHEHHUsS] OCHOBHBIX HACTPOEK
Mopyneit cepurt NT: BXOIHBIC M BBIXOJIHBIC MapamMeTpbl MOIYIIS IS KaXIIOrO
KaHaja, mapamMeTpsl KOMMYTallMOHHOro uHTepdetica. Kondurypupopanue moy-
nst ocyectisiercs yepe3 USB moprt ¢ ucnonb3oBanuem kabdenst microUSB.
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HacTpoiika MK

5.6. Hactpouka ctatu4yeckoro IP agpeca

HacTpouts craTiuaeckuii agpec MOKXHO HECKOIBKUMHE CIIOCOOaMMu:

1) uepes kouduryparop “rl-config”;

2) yepe3 rpadpuyeckyro 000I0UKY;

3) pyuHBIM pemakTHpoBaHHeM ¢aiiia koHburypauun “dhcped.conf”.
5.6.1. IIpumep HacTpoiikn cratuyeckoro IP agpeca, ucnoan3yst
KoH(puryparop “rl-config”
3anycTuTh KOH(HUrypaTop Kak onucaHo n.5.3.

Bri6pats myHkT “Hacrpoiika IP-anpecos na ITJIK”.

U3 criucka BbIOpaTh HMHTEpQEc, KOTOPbIH HeoOxoauMo HacTpouTh (ethQ wiu
ethl).

Pexwnm mogximroueHust BeIOpath “Crarnueckuit |P-agpec”.

B crpoky “ static ip_address:” neo6xoaumo BBecTH He0OX0MuMBbINH Bam cratu-
yeckmii aapec [1JIK u ods13aTeasHo uepes “/” yka3aTh MacKy mojcetu. Yucio
mocJjie 3Haka apodu (amuHa npeduKkca CeTH) 03HAYACT KOJUYECTBO SIUHHYHBIX
paspsaoB B Macke nojcetu. Yucno 8 coorserctByeT Macke 255.0.0.0, uncio 16
=255.255.0.0, gyncno 24 = 255.255.255.0.

B cTpoky “static routers:” HeoOX0AMMO BBeCTH cTaTHdeckuii IP anpec Barero
MapLIpyTHU3aTopa.

B crpoky “static domain_name:” uHeoGxoaumMo BBecTH cratmdeckuii IP ampec
Bawero wiu Bremnero DNS cepsepa. Uepes mpoben MOKHO YKa3aTh HECKOIb-
KO CEPBEPOB.

[Ipumep 3amucu cTaTHYECKOTO aJpeca NpeACTaBIeH Ha puc. 5.3

|static ip_address: ;LFISUIRCHE:CVFE)
|static routers: 192.168.6.1
|static domain_name_ 1:FRSUINCI NS RE-N:-T 00N

< 0K = <0TmeHa>

e 4

o —— — — —

Puc. 5.3 Tlpumep 3amnucu cTaTHYECKOTO ajipeca
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COXpaHI/ITe PE3YJIbTAT UBMCHCHMS, HA)KaB Ha «Ox» n NOATBCPAUB JaHHBIC U3~
MCHCHUA.

[IpoBeputs pesynbrar usmenenus |IP agpeca MoxkHO B KOH(UrypaTope B pasze-
ne “Texymue napamerpst IIJIK”.
5.6.2. Ilpumep HacTpoiikn cratu4yeckoro IP agpeca ucnoas3ys

rpaguyeckyio 060J104Ky

Ha pabouem cTone HaBeguTe Kypcop Ha 3HAUOK ceTH (MIPaBbIi HIDKHUH YTOJ) U
IPaBbIM KIIMKOM BBI30BHTE KOHTEKCTHOE MEHIO KaK MOKa3aHo Ha puc. 5.4

fired Network Settings |

eMEHTEI NaHenu

Ybparts «Wireless & Wired Network» ¢ naHenu
HacTpo#kn naHenn
Panel Appearance

CosgaTk HOBYIO NaHeNb

MHbopmauna o6 anemexTe

n 1223

Puc. 5.4 KoHTeKCTHOE MEHIO CETH
Bribepure nmyskr “Wireless & Wired Network Settings”.

B cTpoke BbIGEpHTE TPOBOIHOE MOIKIFOUCHHUE, a TAKKe HOMep uHTepdeiica eth
(ethernet0 wu ethernetl).

VYcranoska ranouku “Automatically configure empty options” apromarnuecku
3aM0JIHACT HEe3aMOJIHEHHBIE TIOJIS 3alpaninBas qanHsie napamerpsl y DHCP
cepBepa ucnoinb3ys 3anpocst DHCP Inform.

Ycranoska ranouku «Disable IPv6» otkimoyaer mporokon IPv6, eciu on He
UCIIOJNIb3YETCS B CETH.

B crpoke “IPv4 Address:” Beectu HeoOxoaumblii Bam crarnueckwuii anpec TTJIK
1 00s13aTeJIbHO Yepe3 ““/” yKkazaTh MacKy nojcerd. Yucno mocie 3Haka apoou
(nnuHa mpedurKkca ceTH) 03HAYACT KOJMYECTBO CAMHUYHBIX Pa3psIoB B Macke
nojacetu. Yucno 8 coorBercTByeT Macke 255.0.0.0, yucio 16 = 255.255.0.0,
yucio 24 = 255.255.255.0.
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HacTpoiika MK

Network Preferences - x

Configure: linterface¥ | &eth0 ¥

Automatically configure empty options

! Disable IPv6

IPv4 Address: 192.168.0.85/24
IPv6 Address:

Router. 192.168.0.1
DNS Servers: 192.168.0.7
DNS Search: 8888

Clear Apply Close

Puc. 5.5 Ilpumep 3anucu cTraTHYecKoro ajapeca

B ctpoke “Router” meo6xomnmo BBectr crarmdeckuii [P agpec Bamero maprm-
pyTusaropa.

B ctpoke “DNS Server” seob6xomumo BBecTH cratudeckuii I[P agpec Bamrero
DNS cepsepa. Uepes nmpoben MOXKHO yKazaTh HECKOJIBKO CEPBEPOB.

B crpoke “DNS Search” neo6xoanmo BBecTu cratndeckuii IP aapec BHenHero
DNS cepsepa. Uepes npoben MOKHO yKa3aTh HECKOJIBKO CEPBEPOB.

HaxxmuTe kHONIKY “Apply” 11 NpUMEHEHUs U COXpaHEeHHS pe3ybTaTa.
[Ipumep 3amucu cTaTHYECKOTO aipeca MpeACTaBIeH Ha puc. 5.5

IIpoBeputs pe3ynbrar usmMenenus |P agpeca MOKHO HaBeJEHHEM Kypcopa Ha
3HAYOK CETH KaK MMoKa3aHo Ha puc 5.6

eth0: Configured 192.168.0.85/24

[N

Puc 5.6 IIposepxka pesynbrata n3menenus IP axpeca

5.6.3. Ilpumep HacTpoiiku IP agpeca penakTupoBanuem ¢aiiia
KOH(purypauumn

BHUMAHME! [lpu ucnonv3osanuu O0anHo20 Memood OMmMCymcmeyem 803-
MOJNCHOCIb NPOBEPAMb KOPPEKMHOCHb 88e0EHHbIX Bamu dannwix. Ilpu coxpa-
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Henuu ¢aiia KOH@Ueypayuu HecKObKO pa3 nposepbme KOPPEKMHOCMb G6e-
08nnvix Bamu oannvix.

s Hactpoiiku cratudeckoro 1P HeoOxonumo n3MeHnTh (aiin koHpurypaunu
“dheped.conf”. [Ins atoro 3amyctute LXTerminal Ha paGouem crosne wiu yaa-
néHHBIH TepMuHan (depe3 mpotokos SSH), B HEM BBeauTE KOMaHAY Ul OT-
KpBITHA (paiina KOHPHUTypannuy Kak MOKa3aHo Ha puC. 5.7.

[S—

I

XTermina

D-

$annocesii Me.,

KopauHa

Puc. 5.7 Komanzga amst oTkpeITHA (aiina KOHGUTYypaIrumn

Haiinute 6nok «# Example static IP configuration:», paCKOMMEHTHPYHTE BBI-
JIeNIeHHbIN 010K (ynanuB #) u ykaxxuTe HeoOxoaumbie Bam mapameTpsl cTaTH-
"yecKoit Mapupytusanuu (puc. 5.8).

B crpoke “static ip_address:” HeobxoanmMo BBeCTH HEOOXOAUMBINA Bam cratu-
yeckuii anpec I1IJIK u o6si3aTesbHO yepe3 “/” ykasarh Macky nojcetd. Yucio
nociie 3Haka JpoOu (yinHa npeduKca CeTH) 03HAYAET KOJIWYECTBO €IMHUIHBIX
paspsaoB B Macke nojcetu. Yucino 8 coorBercTByeT Macke 255.0.0.0;

gucao 16 =255.255.0.0; ancno 24 = 255.255.255.0.

B crpoke “static routers:” HeoOXomuMmo BBecTH cTatndeckuid IP ampec Bamrero
MapuIpyTHu3aTopa.

B crpoke “static domain_name:” meo6xoanmo BBecTH crathdeckuii IP ampec
Barrero win BuemHero DNS cepsepa. Uepes mpobesr MOKHO yKa3aTh HECKOJIb-
KO CEpBEpOB.

[pumep Hactpoiiku cratuueckux IP(IPv4) anpecos npencrasieH Ha puc. 5.9.
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unTepdeiic Ethernet 0
- craTueckwmii IP appec/macka (8-255.0.0.0), (16- 255.255.0.0), (24-255.255.255.0)

-wnio3
- DNS cepsep

#ynanuto ana Ethernet 0 .
uHTepdeiic Ethernet 1

KONWpOBaTb NpeasiAyLimMe 5 cTpok U # yaanuts ana Ethernet 1

Puc. 5.8 [TapameTpsl cTaTHYECKON MapIIpyTH3AIHA

Puc. 5.9 INpumep Hactpoiiku ctarndeckux IP(IPv4) agpecos mist mopros Ether-
net 0, Ethernet 1

Coxpanute m3meneHus coderanuem kiraBum “CTRL + O” u monTBepauB u3-
MeHeHue (aiia knaBumred “Enter”. 3aBepmmTe paboTy TEPMHHAIBHOTO TEK-
cToBoro penakropa coderanueM knasum “CTRL + X” u nepesarpysure [TJIK

KoMaHzo# reboot.

[TpoBepuTh pe3yabTaT MOKHO TePMUHATBHON KoMaHno# “ifconfig” (puc. 5.10).
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Puc. 5.10 [IpoBepka pe3ynbrata

B pesynbrare BoinonHeHus komanael “ifconfig” B Gnoke “eth” momkHbl OBITH
yKa3aHbl IPONMCaHHbIe BaMu mapaMeTpsi.

5.7. YaanéHHoe ynpaBneHue

Ha IIJIK mpenmycTaHOBIEHBI M 3aIlyIIEHBI CEPBEPHI yJAJIEHHOTO YIPaBIECHUS
SSH u VNC.
5.7.1. ITpumep ynanennoro noakaouenns Kk I[IJIK mo SSH nporokoy

Jus ynanéuroro ynpasierus 3arpysute Ha [IK 6ecrmataoe [1O “Putty” u 3a-
MYCTHTE €rO0.

B “rume coenmnenus” Beibepere tun coenunerus “SSH” u BBemute IP ampec
TJIK. TTopT no ymomuanuio 22, Haxxmute KHOTKY “Coenuuutbes” (puc. 5.11).
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B Hacrpoiikn PuTTY *

Paspensi:

= Ceanc OcHoBHEIE HacTpolKK ceanca PuTTY
- KypHan

- CueHapia
KommerTapuit Wre xocTa (Mnu |P-appec) MopT

- Tepmasan I 152.168.0.224 | 2

- Knaenartypa Tun coemmHeHMA:

- YsenomneHua (O Telnet @ 55H () Raw (O Rlogn () Seral () ADB

- OcoBenrocn

- Okro

- BHEwWHWIA B1Ug RPi OuicTiTs

(- MosensHre

- Kopmposka Jarpyante

- Brinenerve

- LgeToBan cxema

- MNpospadyHocTs
Mnepeckinim

- MikoHk HoBan nanka

- CoeHetne

Y Ymanute nanky

- Mpokec
Telnet

- Rlogin

- S5H

. ZModem Manka Default ~

VikaxuTe afpec, Kk KOTOPOMY XOTATE NOAKMOUMTECH

YnpaeneHne ceaHcaMu

CoxpaHuTs

Yaamms

YposeHs BeilLe

- Senal
3aKpeIBaTE OKHO NPH BEIXOAE:
() Becerpa () Hukorga © Tonsko spyuyio

O Mporpamme B HoBom okHe OmenHa
Puc. 5.11 Hactpotika 10 Putty

B TepMHHAIBHOM OKHE BBOJWM JIOTHH Pi, mapoisb (mo ymonvanuoo 123, pexo-
MEeH/AYyeM CMeHUTb JaHHBIH NMaposb). 1I3MeHUTh Napoib BO3MOXKHO HCIIOJb-
3ys KOH(pUTYpaTop cM 11.5.3.

5.7.2. Ilpumep ynajieHHOro NOIKII0UeHNs K padouemy crouy ILJIK yepes VNC

3arpysute Ha I[IK VNC-knuent (manpumep, Real VNC Viewer) u 3amyctute
ero. B nosBusmemcs okae BBoguM IP anpec ITJIK u Haxkxumaem knaBumry Enter
(puc. 5.12).

8 viC Viewer — [m] =
File View Help

ConneCTI 192.168.0.224) | L sgnin. -

Puc. 5.12 VNC Viewer

Iocne sToro VNC 3ampocut y Bac j0ruH 1 naposis (0 yMOJIYaHUIO JIOTHH: Pi,
nmapons: 123, pekoMeHayeM CMeHHMThb JaHHBIA mapoas). M3mMeHuts mapois
BO3MOXKHO HCHOJIB3Ysl KOH(Uryparop cM. m.5.3.
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[H Authentication X

Authenticate to VNC Server
192.168.0.224::5900 (TCP)

Enter VNC Server credentials
(Hint: NOT your RealVNC account details)

Username:  pi

Password: wes Q

Forgot password?

Catchphrase: Mike India baron. Romeo ozone reply.

Signature:  b2-9d-1e-0a-eB-07-7a-ba

Puc. 5.13 OxHo ayreHTHDHUKAIUH

IMocne yenemrnoro Bxozaa no VNC otobpasutcs rpaduueckuii padounii cron [TJIK.

5.8. BocctaHoBneHue OC

Ha TIJIK ¢ obnoBienHoit Bepcueit sapa (RT 6.1.21) ycraHoBIeH 3arpy3dyuK C
pexumoM BocctaHoBieHHs: Recovery (ycranoBmuk) OC. OH mpenHa3sHadeH
JUIsL YCTaHOBKM Wi BoccTaHoBieHUs OC ¢ HCMOJB30BaHHEM CETH MHTEPHET
160 USB-nakomurens.

VYeranoska unu BocctanoBieHus OC na IIJIK ¢ Bepcuedt sapa 5.10, mpousso-
JIUTCS] TOJIBKO C UCIIOJIB30BAaHMEM OTJIAJI0OYHOTO KOMIUIEKTa, YTWINT JUIS TIepe-
BO/JIa MPOLIECCOPHOr0 MOy B pexxuM 3arpy3ku I10. ITosTromy ycranoBka uin
BocctaHoBieHne OC na IJIK ¢ Bepcueit aapa OC 5.10 npou3BoAUTCS TOJIBKO
cuamu npousBoautess [TJIK.

BHUMAHME! Ilepeo soccmanosnenuem OC, o0sa3amenvHO coxpanume au-
yenzuro Codesys, ucnonwvsys xongueypamop “rl-config” cm. n.5.3.

Jns ycranosku/Boccranosnennst OC n3 cern unrepHer Ha [1JIK cepun RSB
HEOOXO0IMMO BBIIIOJIHUTG CJIEIYIOIINE TyHKTHI:
Hoaxrounts [JIK k nHTEpHETY Yepe3 untepdeiic etho;

Hoaxmounts k ITJIK knaBuaTypy, MBIIKY W MOHUTOp (Juisi 0€3 MHUCIUICHHBIX
MOJIENeH );

Toaxmtounts I1JIK k mutanmio;

Ionare Ha I1JIK muranue. [Ipu 3amycke B pesxume “3arpy3unka’ HE0OX0AUMO

HakaTh Ha KiaBumry «Shifty wim B mo0yro 001acTh CEHCOPHOM MaHEeIH, s
nepexoza B peskuM BocctaHoBiieHus OC.
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For recovery mode hold SHIFT
click mouse

FReallLab!

Puc. 5.14. OxHo 3arpy3unka OC

YCTaHOBIIMK aBTOMAaTHYECKH 3alpalllMBaeT yepe3 MHTEPHET U 3arpyxaer CIU-

cok poctynHeix OC Bcex momudukanuend I1JIK cepun RSB kak nokazano Ha
puc. 5.15.

PINN v3.8.7 - Built: May 62

e v aA

Vorammuma 5 W8 ) Ownot momeam (h] W0 () Cleas k) Hanen (Frc)

ul m NLconLEDS
o Onepmasonan CacTems 2ae TVIK NLcon CED S
o e

clyafie

CmcTema fta (UK NL<on CED-7
[ ) Mon<zD 10
Crepicamsnan CacTens sn UK Moo CED-10
) ) Meoncx0az
Onepaaménan cacTems Are VK MLCORCED1Z

) N W R,

| ) Meon 015
Onenasnnan CacTems Aws (V1K Mcon CED-15

Wicon CEDA1631)
73 nnk

% % %

() Muscon hsB01

aeat soace - —

Iechasms 3870 M
Mty 7357 bt

Puc. 5.15 Crucox OC mis ITJIK RealLab

Hcxons u3 Hazanwst [1JIK, n3 cnucka OC HeoOX0auMo BbIOpATh MOIXOSIIIHIA
o0pa3 cuCTeMBbl U HAXATh KHOMKY «YCTaHOBKa». B CIUIBIBaBIIEM JHaIOTOBOM
okHe B nosie Hanucath “DELETE” u Haxate KHOTIIKY OK. [lanee mosBUTCS ana-
JIOTOBOE OKHO ¢ IpoueccoM 3arpy3ku u ycranoBku OC. He oTkiiouaiite mu-
tanne [IJIK un cers (USB HakonuTens) no 3aBepmenust ycranoBku OC.

ITo 3aBepmiennto ycranoBkn OC TOSBUTCS IHAJIOrOBOC OKHO 00 YCIENIHOM
ycraHoBke (puc. 5.16).
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MporpammHoe o6ecneyeHune

Puc. 5.16 Ycnemnas ycranoska OC

6. MporpammHoe obecnevyeHne

IIporpammuoe ob6ecneuenune (I10) IIJIK cocromt m3 cucremuoro I[10 u
npukiagHoro I10.

K cucremuomy IIO oTHOcuTCS chenuaiuM3upoOBaHHAsh BCTpaWBaeMas
omeparonHas cucrema RealLab! Raspbian Linux, kotopas sBisietcs
MHTEJUIEKTYalbHON cOOCTBEHHOCTRIO Kommanuu ReallLab! u 3apeructpupoBana
B «Pocmarent» kak mporpamma it OBM. Ilox ympasnenuem nanHoit OC
padoraet IIJIK. IlompoOHOe oOmmUCaHHWE TPOLECCOB, OOCCICUNBAIOIINX
nojnepxanue km3HenHoro 1ukiaa OC RealLab! Raspbian Linux wu
PYKOBOJICTBO TIOJIb30BATENISI JOCTYITHBI 10 CCBIIKE Ha CaifTe.

K nmpuknagaomy 1O oTHOCsTCS HONTB30BaTENBCKAsT IPOTPaMMa, HaIMCaHHAas Ha
S3BIKAaX TMpPOTpaMMHUpOBaHus BBICOKOTO ypoBHS (Qt Creator, C/C++, Python,
Pascal u nip.), KoTOpas 3arpyxkaercs u ucnonusercs B [1JIK.

7. KOHTponb KayecTBa U NOPAAOK 3aMeHbl
yCTpOMCTBa

KOH’I‘pOJ’IL kauectBa I1JIK Ipu NPOU3BOACTBE BBIIIOJHACTCA Ha CIICHHUAIBHO
paSpa6OTaHHOM CTCHAC, I'/IC U3MEPAIOTCA BCE €TI0 HapaMETPhI.

7.1. QencTBUA Npn oTKase nagenus

IIpu otkasze IIJIK B cucteme ero ciemyer 3aMEHUTh Ha HOBBIA. [ 3aMeHBI
I1JIK 13 Hero BEIHUMAIOT KIEMMHBIE KOJIOJKHU, HE OTCOEIUHSIS OT HUX NPOBOJAA,
u BMecTo oTkazasiero IJIK yctaHaBnuBarOT HOBBIM.

Eciu yachkl peasbHOT0 BpeMEHH pabOTar0T HEIPABUIILHO WM HE paboTaloT BO-
00111e, HEOOXO0IMMO 3aMEHUTD DJIEMEHT IMMTAHHUS.

8. TexHuKa 6e3onacHoCTHU

Cormacao I'OCT 25861-83 (CT COB 3743-82), naHHOE H3AEIHE OTHOCHTCS K
nprbopaM, KOTOPBIE UTAIOTCS OE30MACHBIM CBEPXHU3KMM HAIPSKCHUEM H HE
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XpaHeHue, TpAaHCNOPTUPOBKaA U yTUNN3aLusl

Tpe6yeT CcHeUMaJIbHOM 3alUThI nepcoHala oT cnyqaﬁHoro COIMPUKOCHOBCHUA C
TOKOBCAYIIMMHU YaCTAMMU.

9. XpaHeHue, TpaHCNOPTUPOBKa U
yTunusaums

XpaHUTh YCTPOWCTBO CIEAYET B Tape u3rorosutens. [Ipu e€ oTcyTCcTBUM HAI0
NPUHATH MEPBI U1l IPEIOXPAHCHHUs M3JENUsl OT MOMaJaHusl BHYTPh €ro M Ha
MOBEPXHOCTh IBLIH, BJIAard, KOHJICHCATa, MHOPOAHBIX Tesl. CPOK XpaHeHUs TpH-
6opa cocrasisier 10 jer.

TpaHCIOPTUPOBATH U3JIENHE AOIMYCKAeTCs JIOOBIMU BHJIaMH TPAHCIIOPTA B Tape
U3TOTOBUTEIIA.

VYCTpOHCTBO HE CONEPIKUT BPEAHBIX UL 30POBbS BEIIECTB, H €r0 YTUIIU3aLH
He TpeOyeT MPHUHATHS 0COOBIX Mep.

10. MNapaHTKA nsrotoBuTens

HWIT AII rapantupyet oOcimyxuBaHue (IeEKTOBKY, pEMOHT, 3aMEHY IIPH HEO0-
XOIMMOCTH) HEHCIIPAaBHBIX NMPHOOPOB B TedeHHE 12 MecsAleB co AHS HPOAAKHU
IPH YCIIOBUHM OTCYTCTBHS TOBPEXICHUH TapaHTHHHON IJIOMOBI M BHIMMBIX Me-
XaHUYECKHUX MOBPEXACHUN IPHOOPa, U COOIIOICHNS YCIOBUH IKCIUTyaTaIHH.

JlocTaBka u3Aenuid Ui PEMOHTA BBIMOJIHACTCS MO HOYTE WIH KypbepoM. Ilpu
MepechUIKe MOYTOH MpUOOp AOKEH ObITh MOMEIIEH B YIAKOBKY M3TOTOBHUTEI
WY SKBUBAJIEHTHYIO €i IO CTOMKOCTH K MEXaHHYECKHM BO3JEHCTBUSAM BO Bpe-
Ms nepechliki. K npubopy HEoOX0ANMO MPUIIOKUTE NMACTIOPT WM €0 KOIHIO,
a TaKXe ONHUCAHME - IIPU KAKHX YCIOBHAX U B YEM KOHKPETHO MPOSBUIIACH HeE-
WCIIPaBHOCTh MJIM HEKOppeKTHas pabora mpubopa, a Takxke ykaszaTb Tene(oH
WCTIOJIHUTENS JUISI CBA3H.

11. CBegeHusa o cepTudukaumm

Cucrema menemkmenrta kadectsa HUJI AIl, OOO cootBercTByeT TpeboBa-
Husim 'OCT P ICO 9001-2015.

[JIK coorserctByet TpedoBanusim TP TC.

OC RealLab! Raspbian Linux nmeeTr cBHIETEIBCTBO O FOCYAAPCTBEHHON Peru-
cTpauuu nporpaMmsl 1t 9BM B denepanbHoii ciry:kOe MO HHTEIEKTyalbHON
cobcrBenHocTH «PocmateHT» Ne 2024690935 ot 18.12.2024.

[MonTBepsknaromas nHGpopManys pa3MelieHa Ha caiTe.
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https://www.reallab.ru/about/licenses-and-certificates/

CI'IpaBO‘IHbIe AadHHbIe

12. CnpaBo4Hble AaHHble

12.1. CNnNCOK cTaHZapTOB, Ha KOTOPbIe AaHbl CCbITKU

FOCT P 51840-2001 [Iporpammupyemsie KOHTposLIepsl. OoIIHe

TI0JIOKCHUA U (byHKIII/IOHaJ'H)HI)Ie XapaKTCPUCTUKU.

[IpubopsI KOHTPOJIS U PETyIUPOBAHHS
I'OCT P 52931-2008 | TexHOnormyeckux mpoueccon. OOrme
TEXHUYECKHE YCIOBHUS
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JNucT perncTpaumm MaMeHeHU

Jlnct pernctpaumm nameHeHUn

Hara

Onuca"ne U3MEHEHNS [pumeuanue
HA3MEHEHHS
05.09.2024 B n.5.3 0obasneno xpamxoe onuca-
Hue kon@uaypayuoruoeo I10.
05.09.2024 B n.5.Ej Odobasnenvl 2 cnocoba
nacmpotiku cmamuyecxkozo |P
05.09.2024 Hobasnen n.5.8 ¢ memooom ycma-

Hosku u soccmanosnenusi OC

Axmyanuzuposana  un@opmayus o
naseanuu npumernsemou OC. B n.6
04.02.2025 dobasnena ccviika Ha cmpanuyy OC
RealLab! Raspbian Linux na caiime
RealLab!

B ma6bn. 2 oobasnena ungpopmayus o

24.06.2025
Aprocmu oucnies

Jlobasrena ungopmayus o Koruue-
19.12.2025 cmee nPuACUMO8 U 00 YHIOMHUMEb-
Hol npoxnaoxe 0 IP65
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