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PykoBoACTBO MnoJfib3oBaTtens Moayns Laurent-2

1. BBeaenue

JlaHHas peJakuus JOKyMEHTa COOTBETCTBYET Moy o Laurent-2 Bepcun
W T[porpaMMHOTO obecnieueHus (Bepcus “nipommBku’”) L213 (u crapiue).

[ e Lau-EI-It-z IIII.IIIIE:' IntEIf-CE x

< C A Notsecure | 192.168.0.101/protect

Laurent-2

Muorody HEuKOHaNEHLIA Ethemet mogyne

+— [[N2BHaR Nadenb

NHdopmMaumns o Moayne

0BWas CMCTEMHEA WHGOPMAUWMA O MOOYAE: BEPCHA BHYTPEHHETD NporpaMMHoro obecneyeHns, cepriHEIR
HoMep, MAC aagpec.

Tun moayna
Laurent-2

CepHAKBIN HOMED

BB8O0-KF5A-6LB4-HAL2

ACrpaMMHOND ofecna4eHus

Bepcua WEB uuTepdeica

WL211

MALC apgpec

00;04:A3:FF;FF:00

€ 2022 KernelChip

Puc. Bepcusi “npowuexu’” omobpacaemcs ¢ Web-unmepgheiice mooyns ¢ pasoene “Ungpopmayusi o mooyne”



PykoBoacTBO nonb3oBaTtensa moayns Laurent-2

2. OOol1ee onucanue

Monayns Laurent-2 — 310 MHOTOGYHKIIMOHAIBHBINA CETEBOW IPOTPAMMHUPYEMBIH JIOTHYECKUAN
KOHTPOJUJIEP YIPABIEHUS U MOHUTOPHUHTA, IPEAHA3HAYCHHBIN IS

e  CONpsHKEHHS IU(PPOBBIX M AHAJOTOBBIX YCTPOUCTB, JATYNKOB U UCIIOTHUTEIBHBIX
Mmexanu3moB uepe3 Ethernet (LAN) untepdeiic

e  yIpaBJICHUS Pa3IMYHBIMHU JICKTPOHHBIMU IPUOOPAMHU ¥ LIEMSIMH C TIOMOIIBI0 BCTPOSHHOTO
Web-unrtepdetica, URL xomaHgamMu win TEKCTOBBIMH KOMaHaMu yripasiieHus yepe3 TCP
HOPTHI

e yIAJIGHHOTO yTNpaBJIeHUs U cOOpa MOKa3aHUi 1aTINKOB uepe3 cepuc Ke-Oobmako

Laurent-2 mpezacragisier co0oil IIIaTy ¢ YCTAaHOBJICHHBIMH PeJie, KJIGMMHBIMH KOHTAKTAMHU H
pa3bemom Ethernet rotoByro k sKcruTyaTanuu.

Puc.1. Obwuii 6uo mooyna Laurent-2



PykoBoACTBO MnoJfib3oBaTtens Moayns Laurent-2

praBHeHI/Ie MOAYJIEM MOKET OCYHICCTBIIATHCA HCCKOJIbKUMHA crocodamu:

e uepe3 Bcrpoennyo Web-crpanuiy (Web-unrepdeiic)

e URL xomangamu (HTTP GET 3ampoc)

e HabopoM TeKCTOBBIX KoMaH[ ynpasieHus (oTkpoiThiii API) uepes TCP cepsep

® aBTOHOMHOE IPOrPAMMHUPYEMOE YIIPABJICHHE alapaTHBIMU PECYyPCaMHU TIPH
BO3HUKHOBeHUH coObIThii (cuctema CATL — CAT Light)

e (CepBHC yIaJICHHOTO yIpaBieHUs U cOopa moka3anuii narankoB Ke-O0nako

Moayns umeet BeTpoeHHyto Web-cTpanuity yrnpasieHus noctymnHyro o Ethernet coequnenuro.
JloctatouHo 3amyctuth Web 6paysep (pexomenayercs Google Chrome), Beectu IP agpec moayns (1o
ymomganuio 192.168.0.101), yka3aTts 1oruH / mapoiib M BB MOJIy4aeTe yA00HbIH BU3yaTu3UPOBAHHBIN
uHTepdEiic I ypaBIeHHs Pa3InIHBIME PECypCaMK MOTYJII © MOHHUTOPHHTA €ro MapaMeTPOB B
PEKUME peaTbHOIO BPEMEHHU.

<« C A Not secure | 192.168.0.101/protect

Laurent-2

MuorodyHkymwonaneHein Ethemet mogyne

Bpema Tekywero ceaqca (Days H:M:S)

0d 22:41:45
OO IN ouT 81705 ¢

CEOAHaA MHopMauma

S NEKTDOMAHUTHLIE Pane OnNToUZ0NMPOBaHHBIE CUNOBLIE BLIXOAHBIE Pene: 0011
EKTP = *  BxogHuie nubuK IN1 - ING NMHKMKM OUTL - QUT12 IN: 000000
QuT: 000000000000
ADC: +
PWM: +
1-Wire Temp: +
. i, 1-Wire naTymKm ~
Kanane ALN L TeMnEpaTYpHI MopT R5-232
HTTP:// AT
Light
Ke-Obnako Chop aaHHbxX B JSON URL komMmaHob! CAT Light
WHbopMauwa o Mmogyne MMnopT & Sxcnopt Qfwme HacTpolKK

2 KernelChip

Puc.3. Obwuii suo Web-unmepdghetica mooyns Laurent-2
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PykoBoACTBO MnoJfib3oBaTtens Moayns Laurent-2

Laurent-2 umeer 6oratyio anmnapaTHyIo nepugepuio, JOCTYIHYIO Ha KOJIOAKAaX KIEMMHBIX KOHTaKTOB
0 KpasiM IIJ1aThl. MOTyJIb UMEET B CBOEM COCTaBe:!

® 13JIEKTPOMArHUTHBIE PEJIE 111 KOMMYTAllUU Pa3JInYHbIX Harpy30K (4 mrT.)

® ONTOHM30JIMPOBAHHBIC (FAJIbBAHUYECKH Pa3BsI3aHHBIC) JUCKPETHBIC BXOJHBIC JTMHUH (6 1MIT.)
® CHJIOBBIC BBIXOJIHBIC AUCKPETHBIC TUMHUU (12 mT.)

e 10-tu GutHBIC aHaNOTO-1IM(pOBBIC MpeodpazoBatesn (ALIT) B komuuecTBe 2 mT

e [IIMM cuioBbie Beixoas (1 mT.)

e CYETYHKH UMIYJIbCOB (6 IIT.)

e mnocienoBaTenbHbIi TOpT RS-232 (po3paunsiii moct TCP-2-COM)

e kanan 1-Wire

e nomuepxkka 1-Wire uugpossix gatunkos temnepatypsl DS18B20 (1 mr.)

[Tomumo ynipaBieHust MOAYJieM uepe3 BCTpoeHHbIH Web-unrtepdeiic, Laurent-2 nonnep:kuBaer
Habop TekcToBeIX Ke-komaHn ynpasienus (OTKpbITHIH API), KOTOPBIME MOKHO YIPABIISITh MOTYJIEM
gyepe3 TCP cepsep (o ymonuanuto, Ha nopty 2424). Uneonorus Ke-komana noxoxa Ha AT-KoMaH b1
wia GSM MozieMoB.

8 oo VA =

Puc. O6men Ke-xomandamu ¢ Laurent-2 uepesz TCP cepeep (mepmunan putty)

Laurent-2 mogaep:xuBaeT BO3MOXHOCTh yrpaBieHuss URL komannamu. YnpasieHue Mpou3BOIUTCS
obpamennem mo HTTP (HTTP GET 3ampoc) € pa3audHbIMA TTapaMeTPaMu, ONPEACIITIONIMMHE JICHCTBHUE,
KOTOpOE€ HY>KHO BBIMOJTHUTH. HampuMep, eciiu BBITIOHUTE 3alPOC Kak MOKa3aHo HIKE, TO OyJIeT
BKJIFOUEHO peJie 10T HOMEepoM 3.

http://192.168.0.101/cmd.cgi?psw=Laurent&cmd=REL, 3,1

& Not secure | 192.168.0.101/cmd.cgifpsw=Laurent®cmd=REL3,1

#REL.OK

Puc.3. Illpumep ucnonvzosanus URL xomano


http://192.168.0.101/cmd.cgi?psw=Laurent&cmd=REL,3,1

PykoBoACTBO MnoJfib3oBaTtens Moayns Laurent-2

Monyne nognepxkusaet cuctemy CATL (CAT Light) — nporpammupyemoe mosbp3oBaTeneM
yIpaBJICHHE aBTOMATHYECKOW peakiuei MoTyJIsi IPH BO3HUKHOBCHUH PAa3IMYHBIX cOObITHIA. Hampumep,
MO>KHO HaCTPOHMThH MOJYJIb TAKUM 00pa3oM, 4TOOBI peie MePeKIIovano CBOE COCTOSHHE B CITydae
M3MCHEHUS yPOBHSI CHTHANIA HA BXOAHOM JHHUH IN MM BKIIIOYAIO CHCTEMY KOHAUIIMOHUPOBAHUS, €CITH
MOKa3aHUsl JATYMKA TeMIIepaTypbl PEBBICHIN YKa3aHHBIN TOPOT.

CAT Light

Cuctema CAT Light - nporpaMMMpyeMan Nnorvka asToOHOMHOR paboTel Moayna. Mo¥HO BM3YansHo
COZOAEATE CBAZKM CODEITHE - pEaXUMA B SHEPrOHEZaBMCHMMON NaMaTH Mogdyna, Mogyns GyAeT aETOHOMHOD
OTCNEXMESTE CPpabaTREAaHME YHAZEHHBIX CODEITMH W ELINONHATE 3303HHEIE AEACTEMA.

Id Cobbitne Peakuws YnpaeneHne
r: N “ S
1 Nuwus:  IN_6 Terywwni Mﬂnﬂ?‘”b CyeT4HmK!
RELE_2 - ON; @ 60 cex
¥enoewe: 0 — 1 (l) LN DEL @

YaaneHHsd mogyns KernelChip

, v TEMP http://192.168.0.200:80 Cueramc: O
A Yonoewe: = 32 DC |'|ap|3_r:.; Laurent | .
OUT_12 - ON O o peL @

Twn IMN . a
3 P 5’,D,EIJ'I?HHI:\IM HTTF Cepeep . CHETHMK!
http://10.56.78.120:8080/get.php?line=3
Yenoewe: 1 — 0 (" cun pEL G,

Tun: TEMP YaaneHHolid TCP Cepeep Cueranx: 0
Yeonoewe: & 5 00 10.200.54.89:8100 TEMPERATURE_ALARM

Puc. Ipumep nanenu ynpaenenus coovimusmu CAT ¢ Web-unmepetice

Laurent-2 momaepxuBaeT cieAayromue THIbl coosITHid B cucteme CATL Ha KOTOpBIE MOYKHO
MIPOrpaMMUpPOBaTh PEAKIHUIO!

e l3meHeHHe ypoBHs curHaIa Ha BxogHou TuHUHM IN1-ING

e [IpeBbimeHne moka3anuii garyrka tremmneparypsl DS18B20 oTHOCHTENHHO YKa3aHHOTO
nopora

Hacrpoiika coobrtuiit CATL npousBoaurcs B Web untepdeiice B BU3y1abHOM MOIIArOBOM
penakrope. Cuctema CATL mo3BosisieT 3anporpaMMUpOBaTh MOTYJIb U UCIIOJIh30BaTh €r0 aBTOHOMHO
0€3 MOCTOSTHHOTO MOAKJIIOYEHHUS TI0 CETH MIJIM KOHTPOJIS CO CTOPOHBI OIIepaTopa.



PykoBoACTBO MnoJfib3oBaTtens Moayns Laurent-2

3. Cneundpuxanus

3.1 OranuurejbHbIE 0CO0CHHOCTH

e MHOro(yHKIMOHANBHBIN MOy b yripaBinenus ¢ Ethernet (LAN) unrepdeiicom 10 Mbps (Half-
Duplex)
crarnueckuii U muHamuyeckuii (DHCP) IP agpeca
He TpeOyeT JOMOTHUTEIBHBIX CXEMHBIX AJIEMEHTOB - Cpa3y TOTOB K paboTe
anrmapaTHble PecypChl JOCTYITHBI Ha KIIEMMHBIX pa3beMax
Oorateiii HaOOp ammapatHoii epedepun:
— pemne
— OINTOU30JUPOBAaHHbIC (TalbBAHMUCCKH Pa3BSI3aHHbIC, “‘CyXOi KOHTAKT’) BXOIHbBIC TMHUH
— BBIXOJIHBIC CHJIOBBIC JINHUU
- ALl
- MM
- 1-Wire
— CYETYHMKH MMITYJILCOB
e  OTKpBITHIA KOMaHHBIN uHTEpdeiic (API) B Buae TeKcTOBbIX KoMaH 1 yrpasieHus (Ke -
KOMaH/1bl)
® BO3MOXHOCTH yIpaBieHus: Ke-komaHaMu yepe3 pa3indHble HHTepQeich:
— TCP cepsep
— URL (HTTP GET 3ampocsr)
KaX/IbIil MOJTyJIb UMEET YHUKaIbHbIN cepuiinbit Homep 1 MAC anpec
BcTpoeHHbIIT Web-cepBep [uis yrpaBieHUsl 1 MOHUTOPHHTa
penakTupoBaHue uMeH pecypcoB B Web-unrepdeiice
ynpasienue URL xomannamu
cOop mokasanwii 1o cetu B popmarte JSON
OOHOBJICHHE TIPOIIMBKHY TIOJIH30BATEIEM TI0 CETH
cucrema CATL (CAT Light) — mporpamMmmupyeMoe ynpaBieHHE aBTOMATHUYCCKON peakIiuei mpu
BO3HUKHOBEHUU COOBITHI
noctyn k Web-crpanuiie yrpasieHus 1 KOMaHHOMY HHTepQeiCy 3allUIlIeH TaposieM
Kanan mmnsr 1-Wire
[Moanepxka 1-Wire naruukoB Temmeparypsl kinacca DS18B20 (1 mit.)
ITopt RS-232 nns npo3paunoro mocta TCP-2-COM
Bo3moxuocTh m3MensTh kKo Web untepdeiica (HTML + JavaScript)
CepBuc yIaJeHHOTO yIIpaBJieHUs U cOopa mokazaHuii narunko Ke-Oobako
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3.2 @usnyecKkue XapaKTepPUCTHKH

I"abapuTsr:
JUIHHA e 100 mMm
HIMPHHA e 135 mm
BBICOTa s 19 mm
Macca 0.14 xr

24 5 i
4 wr.
@% % .o0CcfCEfeEEERREEELE ¢
Z 6 B 2 2 22 2 22 2 2 2 22 2 2 =2
S Y 5% o ooo oo ox o o od o 0° =&
olielollollolellellolellelellellele]e]l[elelle
O | RELE1.1
O | RELE12
O | reLE1 3
O | RELE2.1
O | rReLE2.2
Olree23 | g
(O | RELE3.1
DDDDDD (O | RELE3.2
(O | RELE33
(O | RELE4.1
DDDD[D (O | RELE42
(O | RELE43
OO |O|OjO 1010|0000 |I010|0|0|010
L oo O 0 QO - & o % 0 ©oQ 2 & 0O
O #5225 r85Zzz22 2%z ¢ 3 O
135

Puc. I'abapummnwvie pasmepuvl modyns Laurent-2

10



PykoBoACTBO MnoJfib3oBaTtens Moayns Laurent-2

3.3 YcjoBus dKCILTyaTAlMU

3aKpBITBIC B3prBO6€30HaCHI>I€ IIOMCIICHUA UIIU H_IKa(bBI

[lomemenns ... 3JIeKTpo00Opy10BaHUs O€3 arpeCCUBHBIX MAPOB U T'a30B
Temneparypa

OKPY’KAIOIIETO BO3AYXa  ......... 0 no +65 °C

OtHOCHUTENbHAS

BJIQKHOCTh BO3JIyXa  .ecewe. He 6onee 75% (25 °C) 6e3 KoHeH AU BIaru
AtmochepHoe

B1620:%) (<) 04 (< 84 - 107 xlla

11



PykoBoACTBO MnoJfib3oBaTtens Moayns Laurent-2

3.4 AnmapatHble pecypchl

Ethernet uatepdeiic (10 Mbps,
Half-Duplex) 1

DIIEKTPOMATHUTHBIC PEIIE  eeeevriereessinreessnnnnneesssnrneeessnnneeesnnnneeas 4 it

HI/ICerTHBIe OIITOU30JIMPOBAHHBIC
muaul BBoja IN (ranepanmuecku
Da3BSA3AHHBIC / CYXOHM KOHTAKT)  eeereeesseeesseeessneesssneesnnnessnsnesssneeesnns 6 mT

CYETUUKH UMITYJIBCOB  eevceecieesne e e 6 mT

CunoBble AUCKPCTHBIC BBIXOAHLIC

muauE OUT e 12 wr
AIII (ananoro-mudpoBoii

OPEOOPABOBATEIIBE) e 2 1T
Pazpsarocte ALIIL 10 out
IIVIM BEIXOL =~ i e e 1 mr
[opTel RS-232 1 mT
Kanambl (MopThl) 1-WIre s 1wt

12



PykoBoACTBO MnoJfib3oBaTtens Moayns Laurent-2

3.5 Bo3moxkHOCTH yHipaBJjieHusI U HHTepdeichl

e BcrpoeHHbId Web-cepBep [uis yrpaBieHus: 1 MOHUTOPHHTA
e otkpbeiTuid API - Habop KomMaH I yripaBiieHus BbIcOKoro ypoBHs (KE — xomanasr u Ke-
COOOIIIEHHS)
® BO3MOXHOCTH ynpanieHus: Ke-koMangamu yepes paziudHble HHTepEnChI:
— TCP cepsep
- URL
e cOop nokazanwii 1o cetu B popmare JSON
e cucrema CATL — nporpammupyemoe yrnpaBieHUEe aBTOMAaTHUYECKON peakife MOays pu
BO3HUKHOBEHUH PA3IMUHBIX COOBITHH (JIOTHUECKUE MTPABHJIA)
e ynpasienne URL komangamu (HTTP GET 3anpochr)
e Jlopr RS-232 B pexxume npo3paunoro mocta TCP-2-COM
e CepBuc yIaJeHHOTO ypaBiIeHus 1 cOopa nokazaHuil natunko Ke-O06mako

13



PykoBoACTBO MnoJfib3oBaTtens Moayns Laurent-2

3.6 HacTpoiiku Mo yMoJTYaHUIO

DHCP BBIKJTIOYEH
NetBIOS Name L Laurent-2
IPagpec 192.168.0.101
Ocuosuoii o3 (Default GateWay) e, 192.168.0.1
Macka moacetu (Subnet Mask) 255.255.255.0
Komannaneiit TCP mopT (cepBep) cvvveeevvvee e 2424

TCP nopt a1 ocTyna K BCTPOCHHOM

Web ctparuiie s 80
[Maposns/norun ams gocryna k Web- Jlorun: admin
HHTEPDEUCY YIPABICHUS  eevceeerieeesnee e [Taposb: Laurent

[Taposb a5 pa30IIOKUPOBKU AOCTyIA K
uHTepercaM yIpaBICHUS e Laurent

14



PykoBoACTBO MnoJfib3oBaTtens Moayns Laurent-2

3.7 DileKTpHYeCHKe XapaKTePUCTUKHU

[Iuranue:

HaHpSI}KeHI/Ie IMATAHUA MOAYJIA

(IOCTOSHHOE HANIPSIKEHIE)  eeeeeseeeeessssnneessnsnneessnsnnneessnsnneesans 8-28B
Pere:

MaKCUMAIIbHOE KOMMYTHPYEMOE
MOCTOSIHHOE HAIPSDKECHHIE  teceeeeeessreeeessnnneeessnnneessnnnnneenns 48 B

MAaKCUMAaJIbHBI KOMMYTHPYEMBIi
HOCTOSHHBI TOK  eeeceeeseee e 8A

MaKCHUMaJIbHOE KOMMYTHPYEMOE
HEPEMEHHOE HAMPIKEHME  eecereeeeesineeessnsnreeesssnneesssrnneenans 230 B

MaKCUMAaJbHbIA KOMMYTUPYEMBII

HEPEMEHHBIA TOK e 8 A
OnrousonupoBanHbie BxoaHbie JTuHUA (IN)

Hu3kuii noruueckuii ypoBeHb

MOCTOSIHHOTO HAMPSHKEHUS HA BXOJHOU

JUCKPETHOM JIMHUH e 0-55B

Bricokuii noruyeckuil ypoBeHb

MOCTOSIHHOT'O HANpPSHKEHUS HA BXOJHOU

JUCKPETHOM JIMHUK  eeeeeesree e 55-16B
Cunossie Beixogubie Tuaur (OUT)

Huzkuii noruyueckuii ypoBeHb

HAaIPSDKEHUS HA BBIXOJHOM JMCKPETHOM

THHUTA i ——————— 0B

MakcuManbHbIH YPOBEHD HATIPSKCHUS HA
BBIXOJHOM JUCKPETHOM JIMHMHM ~ eeevevevernenennnnnnnnnnnnnnnennnnnennnnnnnnnnnnns 50B

MaxkcuManbHbIN TOK Harpy3KH JUIs
BBIXOJHOM JTUCKPETHOM JIMHIH  eeeeveeeesssssnnnnnneenesesssasnnnnnnnnesaessnnns 05A

AL

Jlnanason pabo4ero HanpsKEHUs
BxoaHoro curana s ALITT (KAHAIL  cocveeeeeerieeee s sineee e sineee e snneee e 0-165B



PykoBoACTBO MnoJfib3oBaTtens Moayns Laurent-2
ADC_1)

Jnamna3zoH pabodero HaMpsHKEHUS
BxojHOTO curHana st AL (kaHaser

ADC_2) 0-585B

Hanpspkenue Becrpoennoro MOH st

AL 3.3B
Tunosoit Tok moTpedaenHus (Mpu HanpsHKeHUH muTanus 12 B)

Bee pene BBIKIIFOUEHBL e 0.09 A

Bee pene BRIIOYEHBI 0.22 A
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PykoBoACTBO MnoJfib3oBaTtens Moayns Laurent-2

3.8 TapaHTHH NPOU3BOAUTES

1. Usrorosurens (KernelChip) rapantupyer coorsercteue Moays Laurent-2 TpeGoBaHHAM
KOHCTPYKTOPCKOW JOKYMEHTAIIMH U MPEJACTABICHHBIX B JAHHOM JOKYMEHTE CICIIHPUKAIIII B
TEYCHHUE YKa3aHHOTO TAPAHTUIHHOTO CPOKa MPH COOITIOICHUH ITOTPEOUTEIEM YCIOBUH
TPAHCIIOPTUPOBKY, XPAHCHUS, MOHTA)Ka M IKCILTyaTalluu

2. TapaHTHITHBINA CPOK - 1 TOJ OT ATl MPOAAKH

17



PykoBoACTBO MnoJfib3oBaTtens Moayns Laurent-2

4., Ha3HauyeHHUe BLIBOJAOB

AnmapatHble pecypchl MOAYIISI U CITYKEOHbIE TMHUU (MUTAHUE, 3eMJIs1) IOCTYIIHBI Ha KOJIOKE
KJIEMMHBIX Pa3bEMOB PACIIOI0KEHHON O KpasiM IUIATHI.

4.1 KieMMHHKHU

HazBanue kiieMMHBIX KOHTaKTOB (KJIEMMHHUKOB) B SIBHOM BH/JI€ IPUCYTCTBYET Ha JIMIIEBOIl CTOPOHE
IJIAThI MOJTYJIAL.

O .3eceozeecgeetiil O
S Y5 0 000 DD O adoODOOODO L
[Olo]ololololdjololojololojojojo[o]o]

ERELE1.1
O |reter2
O | reLE13
ERELEZJ
D QRELE2.2
'O | reLe23
'O | RELE3.
DDDDDD 9RELE3.2
9RELE3.3
| O | RELE4.1
SO0gII B
‘O] reLeaa
CloJojojolofojololofojolo]ofo]ojo]o]
O £8888xs82222228%8% O

Puc. Pacnonosicenue u naumenosanue KieMMHbIX pazvemos mooyas Laurent-2
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PykoBoACTBO MnoJfib3oBaTtens Moayns Laurent-2

[TonpobHOE onrcaHue KOHTAKTOB MOJTYJISl IPUBEICHO B TaOIMIIE HIDKE.

0Ob603HaueHne Bxon /
Onuncanve
KJIEMMbl Bbixoa
. Bxon nutanus amst MOIyJIsl, BHEIIHEE MTUTAOLIEE IIOCTOSIHHOE HAPSDKEHUE
Vin IN N . .
BenuuuHOM +8 — +28 B (“mmoc
OukcupoBaHHOE HanpsbkeHue +3.3 B oT ctabunnzaTopa HanpspkeHHs Ha 11ate
+3.3 OUT | (otHocuTensHO GND). M0OXHO HCIIOIB30BaTh JUIsl TUTAHHS BHEIHUX IIETeH 1
ycTpoiictB. Harpysounas criocooHocTh: He Oonee 0.3 A
OuUKCUPOBAaHHOE MMOCTOSHHOE HAIPsDKEHHE +5 B OT BCTPOSHHOT0 UMITYJIBCHOTO
+5 ouT crabmimm3aTopa HanpsbKeHus Ha 1iate (oTHocuTenbHOo GND). MoxHO
WCTIONIB30BaTh JJIsl MUTaHWs BHEITHHX LIeTNei u ycTpoicTs. Harpy3ounas
CHocoOHOCTh: He Oonee 1.5 A
3emtst (00mIMiA IPOBOJ cxeMbl). ['anbBaHUYCEKH pa3Bs3aHa OT “3eMIn”
GND — OIITOU30JIMPOBAHHBIX BXOJHBIX TUCKPETHBIX JHUHUI IN. “MuHYC” HCTOYHHKA
MUTaHUS U1 MOIYJISL.
OuUT1 -
ouT Brexoxusie cwitossie quann OUT 1 - OUT 7
ouT7 - -
“Ilmroc” muTaHus HATPy3KH, TOAKITFOYEHHON K CHtoBbIM JuHMsM OUT_1 —
PWR1 IN OUT_7. Heobxoaumo st 3a1uThl cxembl oT DJIC caMOUHITyKITUH
BO3HUKAIOIIEH MPH yIIpaBlIeHNH WHAYKTUBHOM HAarpy3Koil (Hampumep,
3JICKTPOMAarHUTHBIC pelie).
ouT8 -
ouT Brexonusie cuitossie auann OUT 8 — OUT 12
OuUT12 - -
“Ilmoc” MUTaHUs HATPY3KH, TOJKITIOUYEHHON K cHToBbIM JTrHUsIM OUT_8 —
PWR?2 IN OUT_12. Heo6xomumo juist 3aututhl cxembl oT DJ1C caMOMHAyKIUK
BO3HMKAIOLIEH NIPU YIIPaBICHUN HHAYKTUBHOM Harpy3Kkoi (Hampumep,
3JIEKTPOMarHUTHEIE pelie).
RELEx.1 OUT | 1-piif koHTaKT perne nox Homepom X (1 - 4)
RELEXx.2 OUT | 2-oii koHTaKT perne noja Homepom X (1 - 4)
RELEx.3 OUT | 3-uii koHTaKT perte mo HomepoM X (1 - 4)
T™P B CurHanbHas nmuHus mwuHbl 1-Wire. Tlonkimodaetcs TMHUS JaHHBIX IaTYHKa
temneparypsl DS18B20
Anaorossiii Bxox kanana AIIT 1 (qonyctuMsiil auana3od Hanpsokenuit: 0 —
ADC1 IN
16.5 B)
Amnanorosslii Bxox kanana AL 2 (onyctumblii quana3on Hanpsokenuit: 0 —
ADC?2 IN
5.85B)
X OUT | Jlunus nepenaun (Tx) manubix nopra RS-232
RX IN Jlunmns npuema (Rx) nanneix mopra RS-232
IN X IN Bxonnast auckpeTHas onronsoiaupoBanHas iuHuA X (1 - 6)
OnrouszonupoBaHHas 3eMirsl. Mcronb3yercst Uit BXOJAHBIX TUCKPETHBIX JIMHUH
ISO_GND - IN_1 - IN_6. He uMeeT 3JIeKTpUYECKOT0 KOHTAKTa C OOIIIeH 3eMJIeH CXeMBbI
(GND).
PWM ouT IIIUM BbIXOA
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PykoBoACTBO MnoJfib3oBaTtens Moayns Laurent-2

5. AmnmapaTHble pecypchl

B cocraBe moayns Laurent-2 umeercst Habop anmapaTHBIX PeCypcoB, MO3BOJISIONINX PEAIN30BbIBATh
pa3iIMuHBIC YIPABISIONINE U CICIAIINE CUCTEMBbl. HeKoTOopbIe pecypcehl SIBIISIOTCS CITyKEOHBIME /
BCIIOMOTI'aTeJIbHBIMU, HO TEM HE MEHEE OIIMCAHbI B TOM pa3Jielie.

51 Peae

B cocraBe momyis Laurent-2 umeercs 4 (4eThipe) IBYXIO3UIIMOHHBIX pelie (€CTh IBE TPYIIIbI
KOHTAKTOB — HOPMaJIbHO 3aMKHYTasi 1 HOPMAJIbHO Pa30MKHYTasl), TIO3BOJISIFOIIUX KOMMYTHPOBATD ICTTH
KaK MOCTOSIHHOTO, TaK M IEPEMEHHOT0 TOKa.

Kaxxnoe pene nmeer Tpu KOHTaKTa, BEIBEACHHBIX Ha KJIEMMHBIN pa3beM U MIMEHYEMBIX KaK
RELEx.1, RELEX.2 u RELEX.3, riae X — Homep perie (ot 1 10 4). [To ymMon4aHuio, B UCXOJHOM
COCTOSIHMH TIOCJIE MTOJauMl IMUTAHUS HAa MOJYJIb KOHTAKThI KaXX0T0 perne 1 1 2 3aMKHYTHI, 2 1 3 —
Pa30MKHYTHI.

ReleN.1 ReleN.3

Pene — —

ReleN.2

Puc. Cocmosnue konkmaxmos peine no ymonuanuro (pene blkio4ueHo)

ITytem mogaun KE xomanaet $KE,REL, URL komanst niu uepe3 Web-unrtepdeiic ynpasnenns
MO>KHO MEPEKIIOYUTh COCTOSIHUE pefie (BKIIOUUTB).

ReleN.1 ReleN.3

Pene [t

ReleN.2

Puc. Cocmosinue xonkmaxmos péilie 60 6KINIOYEeHHOM COCMOAHUU
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PykoBoacTBO nonb3oBaTtensa moayns Laurent-2

RELE_1 RELE_2 RELE_3 RELE_4
| fo [ | | i [ |
| fo| | Vo | fo| | Vo
| || | || | || | ||
| [ | [ | [ | [
R11 R12 R13 R21 R22 R23 R31 R32 R33 R41 R42 R43

Puc. Vnpaenenue u euzyanusayus cocmosinusi konkmakmog pene ¢ \Web unmepgheiice mooyns

XapakTepUCTUKHU peJjie IPECTaBICHbI B TAOIUIIE HUXKE:

MaxkcumManbHOE KOMMYTHPYEMOE ITOCTOSIHHOE
HampspKkesse . 48 B

MakcumanbHblii KOMMYTUPYEMBII MOCTOSIHHBIA TOK v, 8A

MakcumanbHOEe KOMMYTHPYEMOE TIEPEMEHHOE

Hampspkesue 230B
MakcumanbHblii KOMMYTUPYEMBII IEPEMEHHBIM TOK oo, 8 A
Bpewms cpabarpBanust 00 e 10 mc
Bpewms ornyckawus L. S Mc
Bpewms )xu3HM (KOTHYECTBO BKIIFOYEHUH) e He menee 107
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PykoBoACTBO MnoJfib3oBaTtens Moayns Laurent-2

5.2 OnTomn3oMpoBaHHbIE JUCKPeTHbIE BXOAHbIE JuHUHU IN

B cocrase moaysis Laurent-2 umeercst mecTb JUCKPETHBIX OMTOM30JMPOBAHHBIX (TaJIbBAHUUCEKU
pa3Bs3aHHBIX ) BXOAHBIX JUHUHN THHA “CyXx0i KOHTaKT IN1 — ING. luckpeTHOCTh TMHUKM O3HAYAET, YTO
OHa OIEPUPYET TOJILKO C ABYMsI COCTOSIHUSAMU / YPOBHSIMH CUTHAJIa — BBICOKUM (JIOTHYECKAs CTUHHIIA) U
HU3KHUM (JIOTUYECKHI HOJb). MOIyJib TO3BOJISET ONpPeAesaTh (pakT HATMYMS WM OTCYTCTBHSI BHEIIHETO
HaIPsHKEHUS Ha ATUX JIMHUAX (JIOTUYECKUN YPOBEHb ).

Kaxxnas u3 nuHuit IBASETCS OTIOU30JMPOBAHHOM, T.€. MOYJIb 3aLIUIIEH OT BHEIIHETO HAMPSKEHUS,
[10JIJaBAEMOI'0 Ha TH JIMHUU ONTHYCCKOU Pa3BsA3Koi (“Cyxoi KOHTaKT”). YIPOIICHHAs dJICKTpHYECKast
cXema OITO-BXO0/la MPEICTaBICHAa HA PUCYHKE HIKE:

H 10k
IN 1 1 350 05B7

K MICU

ISO_GND
1 Otpo isolated ground

Puc. ¥Ynpowennas snexmpuueckasn cxema 6xo0uot onmousonuposannoui aunuu IN
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PykoBoACTBO MnoJfib3oBaTtens Moayns Laurent-2

5.2.1 M3oaupoBaHHas “3emJis”

PaccMoTpuM 3a1ady neTeKTUpOBaHMS HAJIUYMS HAIPSDKEHU (CUTHAja) OT BHEIIHETO UICTOYHMKA,
HalpuMep, HEKOTOPOro MPOMBIIIIIEHHOTO Paino3JIeKTPOHHOro ycrpoicTsa. Ilpu aTom B BUY
BO3MOYKHBIX ‘“‘CKaYKOB” HANPSHKCHUS WM TIOMEX XOTeN0Ch OBl “pa3BsA3aTh’ MCTOUHUK CHTHAJIA U IIJIATy
Moy Laurent-2 (ee nctounuk nuranust). st 3Toro cieayer NoAKIOYUTh UCTOYHUK CUTHAIA,
Hanpumep, kK kanany IN_1 t.e. knemmam moaymst IN_1 (“ruroc”) u ISO_GND (“munyc”).

Laurent-2

Kntou (kHonka) NCTOYHMK curHana

G
L

"Semnu" Moaynsa U UCTOMHMKA cUrHana
------------------- He cBA3aHbl Mexay coboii

Puc. Ucmounux cuenana onsa exoonou aunuu IN_1 “pazessan” omnocumenvno camotl niamol (ee UCMouHuKa
nuamnus,).

BHELLHWIA NCTOYHMK

Kniou (kHonka) HanpPsKeHMs:

o
IN_1 1

O ¥ )
O 12 B

ISO_GND

Puc. Ucmounux cuenana (8 0annom ciyuae — 00b1HbIl AKKAMYISINOD, HANPUMED YCMAHOBIEHHbLU HA
epy308om agmomodune) oas exoonou aunuu IN_1 “pazeszan” omunocumenvrno camou niamol (ee uCMoOYHUKA
nuamHus).

Ecmu k1104 pa3oMKHYT (Ha CXeMax BBIIIE) — HHAUKAaTOp Haauuus curHaia B Web uarepdetice Oymet
CEeporo IBETA, COOOIAst TEM CaMbIM O TOM, YTO CUTHAJIA HET (HU3KHIA TIOTUIECKHUI YPOBEHB ).
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«— [NaBHas NaHeno

BxoAHble ONTOM30NMPOBAHHbBIE NTUHWUK

PykoBoacTBO nonb3oBaTtensa moayns Laurent-2

WHAMKETOP HanMumMa Hanpaxexsna ("CyxXol KOHTAKT™) HE AWCKPETHEIX ONTOWMIONMPOEEHHEIX BXOOHEIX

nuHmax IN1 - ING.

IN_1 IN_2 IN_3 IN_4

YcnosHsle 0D03HAYEHWA:

- Ha NKHKUW norvyeckuil Hone (0) T.e. HanpameHua HeT

. - Ha NWHWKA NOTWYECKas ealHWUE (1) T.e. ecTe HanpaXeHWe

Puc. Ianenv ynpasnenus “Bxoouvie onmouszonuposannvie tunuu’ ¢ \Web-unmepgetice ynpasnenus

Teneps 3amkHeM K104 — B Web unrepdeiice cMoxeM YBUICTD 10 HHAUKATOPaM (DaKT MOSIBICHHS

CUTHaJja (BbICOKHM Jlorndyeckuil yposenb) Ha quHuM IN_1:

BxogHble ONTOM30NMPOBaHHbBIE NTUHWW

NHAWKATOP HANHYKMA HAaNPAXEHUA ("CyX0oH KOHTaKT")
nuHKAxX IN1 - ING.

IN_1 N_2 IM_3

24
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PykoBoACTBO MnoJfib3oBaTtens Moayns Laurent-2

5.2.2 Oo0was “3emuan”

Paccmotpum cutyanuio, Korja He00X0AUMO HCIOIb30BaTh KaKOM-TMO0 JaTYuK pa3pbiBa Enu
(HanpuMep, TePKOHOBBIN TaTYUK OTKPBITUS) U OIPEICISATH €0 COCTOSIHUE (3aMKHYT / Pa30MKHYT) B
moxyie Laurent-2.

Taxast 3a1aua MOXeT OBITh pelIeHa IyTeM BKIIOYSHHUS TAKOTO JATYMKA B AJEKTPHUUECKYIO LIETIb,
MOJIAIOIIY 0 CUTHal Ha BxoaHyto uHuio IN. B aTom cinyyae B kauecTBe HCTOUHMKA HAMIPSHKEHUS MOXKHO
HCI0JIb30BaTh UCTOYHUK IUTaHUsI MOAYJISl WM BBIXOJ BCTPOEHHOTO cTabuiu3aropa nuranus (+5 B) or
CaMoi1 IJIaTHI.

B sTOM ciyuae, He0OX01MMO COSTMHUTD 3eMiTto TTatThl (kiieMMa GND) u kiieMMy U301UpOBaHHON

3emun 1ISO_GND.

+5

O

X OaTtunk paspbiea

IN_1 uenu (repkoH)

O
O

ISO_GND -

T

/

GND

O ,

Puc. Obveounenue 3emnu mMooyis u onmouzoaUpOBaAHHOU 3eMaU 6X0OOHOU JUHUU NPU UCTIONIL30BAHUU
UCTNOYHUKA NUMAHUS MOOYJISL UL BCMPOEHHO20 CIAOUIU3AMOPA NUMAHUSL 8 KAYeCmee UCTOYHUKA CUSHAA.
Hanpumep, maxas cxema modxcem 0vbimb y00OHA NPU UCHOILIOBAHUU 2ePKOHOBIX LU KHONOUHBIX OAMYUKOB.

Kak u panee npu 3amMbIkaHuu / pa3MbIKaHUU TEPKOHA CMOKEM JICTEKTHPOBATh U3MEHEHHUE
noruuyeckoro yposHs curnana B WEB unrepdeiice mim ucnonsiyst Ke-komaH sl
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PykoBoACTBO MnoJfib3oBaTtens Moayns Laurent-2

5.3 Cuiaosble Bpixoanabie Juauu OUT

Jlist ynpaBiieHus! pa3IndHbIMU Harpy3KaMu, TOMUMO BCTPOCHHBIX JICKTPOMArHUTHBIX pelie
MoayJs Laurent-2 umeer B cBoeM cocTaBe 12 CHITOBBIX TUCKPETHBIX BBIXOAHBIX M OUT1 — OUT12
(xmemmbr OUT1 — OUT12).

BrIxoHbIC THHUH BBHITIOTHEHBI HA OCHOBE MOIIHBIX TPAaH3UCTOPHBIX Kitoueid (cxema OK -
OTKPBITHIN KOJUIEKTOP) BXOo X B coctaB MuKpocxeMbl ULN2003, mo3Bosisronmx KOMMYTHPOBATh
Mo/iavy MUTAHKUS HAa BHEITHUE [IETH C HanpspDKeHUueM nutanus 10 +50 B u Tokom motpednenus 1o 0.5 A
Ha Kaxayto auHuo OUT.

JIsst TOro 4to Obl yIpaBIsATh NOAAYCH MUTAHUS HA HArpy3Ky (BKJIFOYATh U BBIKIIIOYATH), €€
HeoO0xoauMo moakIounTh K Ki1eMMe OUT1 — OUT12 u uctounuky nuranus. [Ipuuem kiemmy Moysst
PWRL1 (mst muauit OUT1-OUT7) uinu PWR2 (amst muauit OUT8-OUT12) tak ske Hy>KHO TOAKIIOYUTD K
ATOMY K€ UCTOYHUKY NUTaHus (K “TUTIoCy’), eclii Harpy3ka Ha oHo# u3 mHuid OUT uHIyKTHBHAS
(371€KTPOMOTOD, 3JIEKTPOMArHUTHOE pelie U T.1.)

+Unur
Harpyzka

Knemmbl moayna Laurent-2

OUT1
Unut — He Bonee 50 B
TOK uepes Harpysky — He bonee
0.5 A Ha OAHY MHUIO

OouT2

OUT3 Q

i T R
L' |- - -
outs| (O = Sl Sl
+Unur
T Ecnu Harpy3ska ana OUT1 — OUT7 MHAYKTUBHAA,
PWR1
HeobxoaAuMOo NoaaTb +UNUT Tak e Ha knemmy PWR1.

Ona ebixogoe OUT8 — OUT12 — knemma PWR2.

Puc. Cxema exnrouenus paznuunsix 008 HA2py3Ku (JIEKMPOIAMNOUKA, MOMOP NOCMOSHHO20 MOKA, pere,
€c6emooU0OHast ieHma u m.o.) K evixoonvim cunosvim aunusm OUT 1-12 moodyns Laurent-2.
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PykoBoACTBO MnoJfib3oBaTtens Moayns Laurent-2

Unut (PWR)

Bbixoa (OUT_x)
Curnan ot MCU ° o

2,7K

7,2K 3K

f———
< !

0B (GND)

Puc. Cxema anexmpuueckas 8vbixo0Ho2o kackaoa cunogo aunuu OUT mooyas Laurent-2 (muxpocxema
ULN2003). Iookmouenue xnemmoi mooyis PWRL (o6wuii 661600 ons ecex aunuit OUT1-OUTT) wiu PWR2
(00wl 61600 Onst 6cex aunu OUT8-OUT12) k nuocy ucmounuka numarnusi Ha2py3ku (3auummnslii Ouoo K
KOJLIEKMOPY MPAH3UCIOPA) NO3GOIUNM MUHUMUSUPO8amb HezamusHble dpdexmul om D/]C camoundykyuu,
B03HUKAIOUEll 8 MOMEHM OMKIIOUeHUs UHOYKMUGHOU HASPY3KU (pelie Uiy I1eKmpoOsUeamerns).

Jlmann OUT ynoOHBI, HartpuMep, AJIsl TTOAKITIOUEHHS TOTTOTHUTEIBHBIX JIEKTPOMArHUTHBIX peje
K MonyJto Laurent-2. PaccmoTpuM npuMmepsl ux nojkioroueHus K auaun OUTL.

PeneHa+5 B

OUT1

(| +5

Harpyska MHAYKTHEHAA, NO3TOMY

O PWR]_ nogeayasm kiemmy PWRL K

+ MUTAHKWA Harpysxku

Puc. looxnrouenue guewnezo pene na +5 B. Ilumanue ona Haepysku (pene) bepem ¢ camou niamol
Laurent-2 (kzemma +5 — namugonbmoswlii UCMOYHUK HANPAICEHUS OM 6HYMPEHHEe20 CIAOUIU3AMopa,).
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PeneHa+12 B

OUT1

O

Vin

PykoBoacTBO nonb3oBaTtensa moayns Laurent-2

Mcnonbayem MCTOUHKME MMTaHKA
nnatel (+12 B) TaK e W gna
MUTEHWA HarPY3KKM

PWR1

Puc. IHooxnouenue guewnezo pene na +12 B. [Ipednonosxcum, umo numarnue camozo Mooys
ocyujecmansemcs ucmoynuxom na 12 B. Tozoa enewnee pere max jce Oyoem numams Om 3mo20 JHce UCHOYHUKA
(6xo0noe nanpsicenue +12 B sozbmem ¢ knemmul Vin).

Pene Ha +24 B

OUT1

PWR1

GND

O

BHEWHMIA UCTOYHUK NUTAHUA
cneyuanbHO ANA NMUTAaHUA HarpysKu

O

Puc. Ilooxnrouenue guewnezo pene na +24 B. B dannom ciyuae paccmompum cumyayuio, Ko2oa numaHue
HA2PY3KU OCYUWECMBISLeINCS He3A8UCUMBIM UCHOYHUKOM RUMAHUSL.
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PykoBoACTBO MnoJfib3oBaTtens Moayns Laurent-2

Unut

10 kOm
OUTx
O ' Lindpbposoii
MOrnYeckumii curHan
GND

O

Puc. B mom cryuae, ecau Heobxo0umo ¢opmuposams yu@posoul 102U4ecKull CUSHA ¢ NOMOUYbIO TUHULL
OUT — oocmamouno aunuio OUT “noomsnyms” uepes pesucmop k nuocy ucmounuxa numanust (+3.3, +5, Vin).

Cuenan 6yoem uH8epmMuUpOBAHHBIIL.

VYmpasnenue cuinoBbivu TuHusIMEH OUT Moo nipousBoauts B WEB untepdetice moayns mubo
ucnons3yst Ke-komanae $KE,WR nmn $KE,WRA

«— [NaeHas Nadenb

BbixoaHble cunoBble AWCKpPeTHbIE JTMHWUK

VYNpasneHue CHNOBLIMKY BbIX0AHEIMKM AMCKPETHEMK NMHKWAMK OUTL - OUT12. JadHsbie NMHMM NpeAcTasnawT
coboi cxemy OK (0TKpEITHIA KonnekTop), NOSBOAAKWYC YNPaAENATL Harpyskoin Ao 50 B / 0.5 A Ha kawayo

NWUHWKD.

CeeT Xonn auT_2 CeeT Kyxs=a QuT_4 auT_5 auT_6

QuT_7 auT_8 ouT_98 ouT_10 Boixoa Hacoc ouT_12

YonoeHsle oDo3HaYeHHA:

- Ha N{HMK NorMYeckui Hone (0) T.e. HanpAMeHKA HeT

. - H3@ NWHWH NOrMYECKaR eanHKLE (1:: T.g. ECTb HANPRAEHWE

KernalChip

Puc. WEB unmepdgeiic ynpasnenus cunosvimu eoixoonvimu aunusmu OUT,
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PykoBoACTBO MnoJfib3oBaTtens Moayns Laurent-2

5.4 IlomaBuTtenab “apede3ra” KOHTAKTOB

[Tpu ucnonb3oBanuu JUCKpeTHBIX BXOAHBIX THHUN (IN1 — IN6) K KOTOpBIM IOIKIFOUYEHBI
MEXaHHYECKUE WIIH JIEKTPOMEXAaHUIECKHUE TATYUKH (KHOIKH, KITFOYH, PA3MBIKATEIIN U T.]I.) MOKHO
CTOJIKHYThCSI C SIBJICHUEM Jipe0e3ra KOHTAKTOB, IPH KOTOPOM YPOBEHb CHTHAJIa Ha JINHUU HEKOTOPOe
BpeMs “ApoxKuT” mocie cpabaTbiBaHus qaTduka / ycrpoiictsa. [Ipy 3TOM IpOMCXOIIT MHOTOKPATHBIE
HEKOHTPOJIHMPYEMbIC 3aMBbIKAHHUS ¥ pa3MBIKaHUsI KOHTAKTHOM TPYIIITBI 32 CYET YIPYTOCTH MaTepHaIOB U
JeTaJIel caMOl KOHTAaKTHOW CHCTEMBI.

HApebesr koHTakToB Hpebesr koHTakTOB
" G —
nor. 1 ali =1 FI
nor. 0 1 L U U t
4
I 1
MoMEHT HaKaTs KHOMKK MomMeHT oTnycKaHUs KHOMKK

Puc. Hnnrocmpayus k aenenuio “Opebesea Kohmakmog”™ — MHO2OKpammubie KO1eOAHUs YPOBHS CUSHANA
npuBodsUe K TONCHBIM CPADAMbI8AHUAM ClleOsiuell TOSUKU.

B 3aBucumocTH OT pa3MepoB, Macchl, MaTepuasia 1 KOHCTPYKIMM BpeMs Apedesra (Bpemst OT
MIEPBOT0 COMPUKOCHOBEHHSI KOHTAKTOB JI0 3aTyXaHUsI MEXaHMUYECKUX KOJIEOaHUH U yCTaHOBIICHUS
CTaOMIIbHOTO KOHTaKTHpOoBaHUs) cocTaBiseT 0.1 - 2 Mc y MUHHATIOPHBIX TEPKOHOB U JIO COTEH
MUJUIACEKYH]] Y MOIIHBIX KOHTAKTOPOB.

B pesynbrare, ecnu He npuHUMATh Mep OOPHOBI € AITUM SIBIIEHUEM, BMECTO OJIHOTO JIOTHYECKOTO
CHTHAJIa O TOM, YTO IPOMU30LLIO cpadaThIBaHKUE, HAIPUMED, FTEPKOHOBOTO JaTUYUKA OTKPBITHS, MOXKEM
ITOJIyYUTh COTHU TAKUX CUTHAJIOB HA KOPOTKOM IIPOMEXKYTKE BPEMEHH.

B monyne Laurent-2 peanuzoBana cucteMa MporpaMMHOTO 1O/IaBICHHS JAHHOTO SIBJICHHS.
Monynb IpUHUMAET peleHue 00 U3MEHEHUH YPOBHS CUTHAJIa Ha IMHUH TOJIBKO IMOCIIE “BBIIEPIKKH
HOBOT'O YPOBHs 0€3 U3MEHEHH B TeUSeHHE OCTOSTHHOM BPEMEHU MOAABICHHMS.

HacTtpoiiky crcTeMbl oaBaeHUs apede3ra MOKHO OCyIIecTBUTE ¢ momorbio WEB unTepdeiica
MoyIist 6o ucnoib3ys Ke-komanay $KE,DZG.
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5.5 UM

Monayns Laurent-2 monaepkuBaeT OAMH KaHAI IIMPOTHO-UMITY IbcHOU Moy siun (LIM). C
nomoineko MM MO>XXHO IIaBHO YIPaBIATh MOIHOCTBIO, TOABOAUMOM K Harpy3kKe, MocpeicTBOM
M3MEHEHHUS CKBAXKHOCTH (COOTHOUIEHHE JUIMTEIbHOCTH UMITYJIbCa K €0 IEPUO/LY ) UMITYJIbCHOTO
CUTHaJIa, TEHEPUPYEMOT0 MUKPOIIPOLIECCOPOM MOAYJIS.

Kanai [IIM BeiBemiien Ha kiiemmy PWM.
Henocpencteenno LLIMM curnan popmMupyercss MOITHBIM TPAH3UCTOPHBIM KITFOUOM (OTKPBITBIN
KOJIJICKTOP), TIEPUOIMUECKOE BKIIIOUCHHUE / BHIKIFOUYEHUE KOTOPOro (POPMHUPYET BO BHEIIHEH

anektpuueckoil nenu MM curnan. TpaH3uCTOPHBIN KIIIOY ITO3BOJIAET YIPABIATH HAarpy3koi 10 50 B
MOCTOSITHHOTO TOKa Mpu Toke 710 0.5 A Ha KaXIbIi KaHaJ.

+Unut

Harpyska

Knemmbl moayna Laurent-2

pwm | (O

Unut — He 6bonee 50 B

Tok uepes Harpysky — He 6onee
0.5 A Ha ogHY MUHUIO

Puc. Cxema nooxniouenusi naepysku ons LLIAM ynpaenenus x kiemme mooyass PWM.

C nomomnipto KE xomana unn Web-untepdeiica ynpasieHus iMeeTcsi BO3SMOKHOCTD ITaBHO
MeHATh Xapaktepuctuku LM curnana (4acToTy ¥ CKBaXXHOCTb), YTO IPUBOJUT K U3MEHEHHIO
CYMMapHOH MOJBOAMMON MOITHOCTH. JTO MOXKET BBIPAKATHCS B INIABHOM PErYIMPOBKE IPKOCTH
CBEUEHHS JIaMIIbl HaKaJIMBaHUs WM IUIABHON PETYIUPOBKH CKOPOCTH BPAILLEHUS Bajla AJIEKTPOJABUTaTEIs.

CxemaTnueckas TabJInMIa HUKE MTOKa3bIBaeT, yTo OyeT npoucxoauts ¢ popmoii LIIIUM curnana
Ha BbIxojie PWM 1 coOTBETCTBEHHO HArpy3Koi Mpu Tex UK uHbIX napamerpax LLIMM curnana. B
Ka4eCTBE NPUMEPA MTOKA3aHa MIEKTPUYECKas JIAMIIOYKA.

KE koMaHaa ®opwma BbixogHoro LLUNM curHana SIpKOCTb CBEYEHUS NaMnbl

Usbix, B

$KE,PWM,SET,0 —
MOLLHOCTb K Harpy3ke BoobLue
He noaBoanTcs. JlaMna He
ropwT.
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Tonbko 25% noTeHUnanbHoi
MOLLHOCTM NOCTYMaeT Ha namny.
Cnaboe cBeveHue.

75% MOLLHOCTV NOCTynaeT K
Harpy3ke. CpegHee cBeYeHue.

Ussix, B
Uwwum
$KE,PWM,SET,25
Usbix, B
Uwnm
$KE,PWM,SET,75
Ussix, B
Uwum
$KE,PWM,SET,100

Bcst MOLWHOCTb NOCTyNaeT K
namne (100%). MakcmmanbHas
APKOCTb CBEYEHUS.
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B tom ciydae, eciiu Heo6xonumo hopmupoBath nudpposoii LIIMM curnan — 10cTaTOYHO JIMHUIO
PWM “nmoarsHyTh” yepes pe3rcTop K IUIocy ucTounuka nutanus (+3.3, +5, Vin). Curnan Oyzaer
VHBEPTUPOBAHHBII.

Unwut

(:F

10 KOm
PWM
O ’ Uundposoii
LUIAM curuan
GND

O

Puc. Dopmuposanue “yupposozo” IIIUM cuenana.
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5.6 Hdarumk temmneparypbl DS18B20

K mmne 1-Wire (knemma TMP) MOKHO MOIKITIOYUATE [U(GPOBOI TaTUMK TEMIIEpaTyphl Kiacca
Dallas DS18B20 B xommmyectBe 1 1T, moxy4arh MOKa3aHUsA TEMIIEPATYPhI JaTYMKA U IIEPEIaBaTh MX 110
cetu (Web-unrtepdeiic, JSON, Telnet, Ke-Obaako).

ITo moka3aHHsIM JaTYNKOB MOXKHO TaK jK€ HACTPOUTH CpadaThIBaHKE aBTOMATHYECKON PEaKIIUH C
ITOMOIIBIO CUCTEMBI TTporpammupyemsbix jgoruueckx npasuia CATL (CAT Light).

GND

TN

DATA +V (3.3-5V)

Puc. Tunosas koncmpyryust damuuxa DS18B20 60 éracozawuuennom memaniuueckom Kopnyce ¢ kabenem.

Monyie pabotaet ¢ natunkamu DS18B20 B Tpex-mpoBoaHOM pexume (mutanue, nanasie, GND).
[TapazuTHe nUTaHUE HE MOEPKUBACTCS.

Monyns paboraeT c matumkaMu DS18B20 HacTpoOeHHBIMM B 12-OMTHEIM pexmuM (3aBoIcKas
HaCTpPOMKa IO yMOJIUaHMO) . JaTumky c paszpemenvem 9, 10 m 11 OwuT noka He
IOOOEePXMBATCSH .
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Laurent-2 DS18B20
MNogTaruearowmm
VDD Signal  GND pPe3nucTop
+5V
O1— S a—
™P | D 1.0 - 4.7 kOm
GND

O

Puc. Tunosas Cxema nooxmouenus oamyuxa DS18B20 k wune 1-Wire mooyns Laurent-2. Iloomseusaiowuil
Ppe3ucmop mModxcem nompebosamvCsi npu OMHOCUMEN0bHO DONULUX ONUHAX Kabenst om Mooys 00 damyuxa (10-20
Mempos u bonee). Beauwuna conpomusienus noOMAUBArwe20 pe3ucmopd 3a8Ucum om OJIUHHbL WUHbL (YeM
OovbuLe OnuHa MPAccyl — mem MeHbule CONPOMuUGIeHUe).

CxeMa TOJIKITFOUEHHS BBIBOJIOB TATUMKA K KJIEMMaM MOJYJIS CIICIYIoIast:
e YEPHBIU — k kiiemme GND
e KPACHBIU — x knemme +3.3 V mimu +5 V

e KEJITBIM (unn apyroii useT oTinuHbIii 0T 4epHOro 1 KpacHoro) — K kinemme TMP

[MToka3zanust qaT4rKa TEMIepaTypbl MOXKHO MOJTy4uTh yepe3 Web-untepdeiic uin yepe3 KOMaHIHbIN
untepodeiic mo TCP nopry.
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57 ANl

Laurent-2 umeet B cBoeM cocTaBe 2 kaHana 10-Tu pa3psimHOTO aHAIOTO-1TU(POBOTO
npeodpaszoarens (ALIT). Jluauu AL Bcerna HacTpoeHsl Ha “BXoA” (Ha HUX MOJACTCS HANPSDKEHUE “‘C
Hapyxu” mMoayJisi). ALl mo3BossieT onpeneanTh BEIUYHMHY BXOAHOTO HANpsDKeHUs B BonbTax.

[nana3oH nsmepsembix

Kanan AL BXOAHbIX HanpsbkeHui, B
1 0-16.5
2 0-5.85

MpeBbilIeHE MaKCMMasIbHO A0MYCTUMOW BETMYMHBI HANPsHKeHUst kaHanos ALIM MoxeT
MPUBECTU K BbIXOAY U3 CTPOSA KaHasa BMjoTb A0 NOJIHOMO BbiXOA4a U3 CTPOSA BCEro
moayns.

Hipxe mmoka3anbl HECKOJIBKO THIIOBEIX IMPUMCPOB OpraHu3al U3MCPUTCIIbHBIX CXEM C
HUCIIOJIBb30BaHUCM AHH KaHaJIOB MOIYJIA.

A1
O
AN
+ -
14 B
GND

Puc. Ilpocmas cxema usmepenus Hanpsicenus akkamyasmopnot oamapeu yepes kanan AL[II ADC_1 ¢
PACUWUPEHHBIM OUANA30HOM UsMepsiemo2o Hanpsixcensiu om () 0o 16.5 B.
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PykoBoACTBO MnoJfib3oBaTtens Moayns Laurent-2

Puc. Cxema usmepenusi cmenenu 0C8eweHHOCMU ¢ UCNOIb308AHUEM (POMOPEIUCIOPA BKIIOHEHHO20 8 NAEYO
Oenumenst Hanpsicenust. Mamepenus nposoosimes kananom AL{ITI ADC_2.
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5.8 CuyeT4yMKH HMIYJIbCOB

Kaxnas BxomHas onronsonupoBanHas TuHus IN MokeT ObITh UCTIONB30BaHA KaK HE3aBUCHMBIH
15-OuTHBII CYETUYNK UMITYTILCOB. [Ipy M3MEHEHUU YPOBHSI CUTHAJIA HA BXOAHBIX ONTOU30JIMPOBAHHBIX
muHuaX IN_1 — IN_6 cooTBeTCTBYIOMINIA CYETIYMK UMKPEMEHTHPYET CBOE 3HAYCHUE.

Texymume nokasanus cueTankoB oroOpaxkatorcst B WEB unTepdeiice B pasnene nocBAIeHHOM
BxoaHbIM JTUHUAM IN. X MokHO Tak ke cuntath uyepe3 JSSON nnm nepenats Ha cepBep Ke-Oobmaka.

BpemMa Tekywers ceadca (Days H:M:S5)

0d 02:08:50

7730 ¢

«— [NaBHaA NadHenb

CeoaHad wHdopMaums

BXO.D,HblE ONTOM30NMPOBaHHBIE NHUHWUK Pene: 0110
MHAWMKETOP HaNWYKMA HAaNPAXEHKA ["CYXOH KOHTAKT") Ha AMCKPETHEIX ONTOM3ONMPOBAHHBIX BXOAHBIX Ih: 001000
AuHKAx IN1 - ING. ouT: 000000000000
ADC: +
PWM: +
1-Wire Temp: +
IMPL IN: +
10
2 0
IN_1 IN_2 Pacxoa Boael IN_4 IN_S IN_G S
4 72
5 302
& 0

YenoeHsle 0003HAYEHWRA:

- Ha NUHUK NOrWYecKuid Honb (0) T.e. HaNpPAMEHUA HET

. - Ha NHHKKW NOrMYECKan eauHuLE (1:: T.E. 8CTbh HAaNpRMeHWe

CyeTyMK MMNYNbCOB

Ka#aan Uz onTOMSONMPOSaHHEEIX BX04HEX NMHMA IN1-INE MomeT OuiTe MCNONEZ0EEHA KaK HESEEMCHMEIR
CHETHHE MMMYNECOB.

NrHKA HMrMa JHaUeHWe

IN_1  IN_1 0
IN_2 IN_2 0
IN_2 Pacxog oAbl 505
IN_4 IN_4 72
IN_5 IN_S 302
IN.6 IN_6 0

CueTk HUMITYJIBCOB MOXET OBITH HCIIOJIB30BAaH, HAITPUMEDP, AJId OCHKU pacXoaa BOAbI B CBA3KE C
AATYUKOM y4€Ta BOAbLI C UMITYJIbCHBIM BBIXOJOM. 3Has KOE)(pq)I/II_II/ICHT MepeBoOJia 4ncjiia UMIYyJIbLCOB B
00BeM BOJbI B M3 MOXHO IIEPECUNTATh IMOKa3aHUs CYHECTUUKOB UMITYJILCOB.
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repKoH

o o

KpacCHbIN
Q—
4

Puc. Cuemuuk 600vl ¢ umnynschvim svixooom Valtec u eco anekmpuueckas cxema.

CueT4uK BOJBI TAKOTO THIA MOXKHO HMOJIKIIOYUTH K BXOJHBIM ONTOU30JIMPOBAHHBIM JTUHUAM [N,
HarpuMmep, K tuaud IN_1 xak mokazaHo Huxe:

+5

O

[atunk yyeTa BOAbl

KpacHbI

repKoH

IN_1

O Benblid
O

ISO_GND

GND

O

Puc. Cxema nookmouenus cuemuuxa 600vl ¢ UMNYIbCHHIM BbIXO0OM K 6X0OHOU ONMOU3ONUPOBAHHOU TUHUUL
IN_1 0551 noocuema 8xo0auux UMnyIbCos, KOMopble MOACHO BYOem nepecuumams 6 pacxoo 600bl 6 M°

39



PykoBoACTBO MnoJfib3oBaTtens Moayns Laurent-2

5.9 TMopr RS-232

OTan4uTeIbHOW 0COOEHHOCTRIO MO I Laurent-2 sBisieTcss Hamu4ue BCTPOSHHOTO
nocienosarenbHoro nopra RS-232. Tlopr pabotaer B pexume unrepdeiica TCP-2-COM: mpo3paunsbiii
“yIUTMHUTENH TOCIEI0BATEILHOIO opTa 1o cetu Ethernet.

Tab. Xapaxmepucmuxu nociedosamenvrozo nopma RS-232 mooyns Laurent-2:

MNapameTp 3Ha4yeHune

9600 bit/sec; nannsie 8 Our,
YETHOCTh: HET, CTONOBbLIE OUTHI: |

n i 1200, 2400, 4800, 9600, 19200,
OJlIEP’)KUBAaEMble CKOPOCTH 38400, 57600

Hactpoliku no ymon4anuro:

Anmnaparnas noguep:kka CTS/RTS HET

[Tpu pabote B pexume TCP-2-COM moxxHO ycTaHOBUTE ceTeBoe coennnenue ¢ TCP cepepom
MOJIYJISI TOCTYITHBIM 110 yMordanuto 1o ajapecy 192.168.0.101 na TCP nopty 2424 u nepenaBaTh TaHHBIC
o cet B RS-232 mopt (€ momonipio Ke-komanasr $KE,PUT) u 0qHOBpEMEHHO CUNTHIBATH TaHHBIC
MOCTYMNAIOIINE HA 3TOT MOPT OT KaKOTr0-IHM0O0 BHEITHETO YCTpolcTBa ¢ mHTEepdeiicom RS-232 uepes
CETEeBOE COETMHEHHUE.

TCP-2-COM unTtepdeiic MokeT ObITh MOJE3€H B TEX CIy4asX, KOI/la €CTh HE00X0AUMOCTh B
oOMeHe JaHHBIMU C KakuM 100 ycrporicTBoM (GPS npreMHUK, TaT4rK ¢ TIOCIIe0BaTEIbHBIM
unTepdeiicom, GSM mMozaeM U T.1.) O MOCIEA0BaTEILHOMY MOPTY, HO TPeOOBaHMSI 10 Y1aJI€HHOCTH
PAacIIoNIOKEHMS YCTPOUCTBA HE TIO3BOJISIFOT CBSA3ATh €T0 C YIPABISIONIMM KOMITBIOTEPOM OOBIYHBIM
1ocye/10BaTeIbHBIM KabesieM HarpsMyIo.
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5.10 AnmapaTtHbIii cOpoc MoOxyJIst

Jnist anmapatHOro cOpoca HaCTPOEK, COXPAaHEHHBIX B SHEPTOHE3aBUCHUMOM ITaMsATH MOIYJIA,
Mpe/iHa3HauYeH ClenuaIbHbIN Kkamiiep (repeMbluka). Ha atamne crapra miathl e IMHOXKIbI IPOU3BOIUTCS
npoBepka coctosHus mxamnepa Q3. Eciu pxammep He yCTaHOBJIEH — BBINOIHAETCS cOPOC COXPaHEHHBIX
HACTPOEK B 3HAYECHUS 110 YMOIYAHUIO (3aBOJICKHE HACTPOMUKH) BKJIIOUAsl CETEBbIE HACTPOIKH.

W

Ceetoauoa VD13

Puc. [camnep copoca nacmpoex Q3 modyns Laurent-2.

BosmoxHoCTh anmapaTHOTo cOpoca MOyl MOKET MOTPeOOBaThHCS B Cllydyae HEBEPHO yka3zaHHOro IP
azipeca, pH KOTOPHIX MOAYJIb CTAHOBUTCS HE JOCTYITHBIM IO CETH.

AnropuT™M AeHCTBUIM 715 cOpoca anmapaTHBIX HACTPOEK ¢ MTOMOIIBIO JyKaMriepa copoca:

*  OTKIIOYUTH MOJYJIb OT TUTAHHS

*  VYaanute mxammep Q3

= TJlogath nuTaHue

» Hautercs npoiiecc CTUPaHUs HACTPOEK, COMPOBOXKIAEMBIN YaCThIM MUTAHHEM CBETOIMO/1a
VD13 B Tennye 2-3 ceKyH/

» [lo okOHYaHUU MpoleAypbl cTupanus ceeroauos VD13 HauHeT MUTATh B IITATHOM PEKUME C
gactoTor 0.5 I'g

= [lcne 3TOrO ClIEAYET YCTAHOBUTH JKaMIIep 00paTHO
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5.11 HUuaukamuoHHBIE CBETOIHOIbLI

Jliis uHAMKauu padoThl BHYTPEHHETO MTPOraMMHOI0 00ecredeHns MOAYJIsl © HEKOTOPOTO
anmapaTHro GyHKIIMOHAIA MPEAYCMOTPEHBI MHINKAIMOHHBIE CBETOIMO/IBL.

CeeToanoabl BXOAHbIX
CBeTOAVIlOA VD13 nuHun IN1T-IN8

Ceeroauon VD13 unaunupyer cocTossHue paboThl BHYTPEHHETO TPOrpaMMHOT0 00ecreueHust
Mo TyJisi. BO3MOXKHBI Ciieyronue coCTOsTHUS (PeKUMbI paboThl) MHANKAIIMOHHOTO CBETOIUOIA!

CocrtosHue ceetoamoaa VD13 Onuncanue

BayTpenne nporpamMmHoe obecrieueHre paboTaeT

Muraert ¢ gactoroit 0.5 I'rg
YCIEIIHO

Wner npouecc cTupanus HACTPOEK B SHEPrOHE3aABUCUMOMN

Yacro muraer
namsTu. [pouecc nomxen JumThes He Ooiee 2-3 cex

Monynb He UCTIPaBEH WM BO3HUKIJIA KPUTHYECKAs

FOpI/IT IIOCTOAHHO U HEC MUTACT
omnoKa B MpONLECCE BBIIIOJITHCHUS TPOTPAMMBI

Mopyne He ucrpaBeH WM Ha MOJYJIb HE MOJaHO

Ilorarmen (1e roput
( pur) MUTaHUE ¢ HEOOXOUMBIMU XapaKTePUCTHKAMU

JlomoTHUTEBHO, Ha TUIIEBOM CTOPOHE IMJAaThl ycTaHOBIeHH cBetoanosl VD1, VD3, VDS, VD7,
VD9, VD11 unaunupyromue (akT Mmogadyd CUrHaIa (Hamps»KeHKs ) Ha BXOHBIC ONITON30JIMPOBAHHBIC
muann IN_1 — IN_6. Ecnu HanpsbkeHne (CUTHAT) MOAaHBI Ha TUHUIO U BEIMYMHA HAMIPSHKCHUS (CM.
Paznen “Onexmpuueckue xapaxmepucmuxu’) 10CTaTOYHO JJIs1 cpabaTHIBAHUS BXOTHOM IIETTH —
CBETOJMO] OYJET “TOPETh” 3EJICHBIM IIBETOM.
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6. HuTepdelichl 1 BO3MOKHOCTH YIIPABJIEHUSA

B cocraBe moayist Laurent-2 umeetcs paznuunbie HHTEpGENHCh U (YHKIIMOHAT C TOMOLIBIO
KOTOPBIX MOKHO B3aWMOJICHICTBOBATh C MOZYJIEM, YIIPABISATh UM, OOMEHUBATHCS JAHHBIMH U JaXKe
MIPOrpaMMHUPOBATh PEAKIIUU Ha OMPEIEIICHHbIE COOBITHS, KOTOPbIE OYAYT BBINOIHSITHCS U
00pabaThIBaThCSl aBTOMATHYECKH 0€3 y4acTHsl BHEITHETO cepBepa / KOMITbIoTepa.

NHTepdeiics KpaTkoe onucaHune

BusyanusupoBanHbIii HHTEpQENC YIIpaBIeHHUsI © MOHUTOPHHTA COCTOSIHHS

Web unTepdeiic
pecypcoB MOYJIS B peXXMMe peanbHOro BpeMenu uepe3 Web 6paysep

HaGop TexcToBbIX KOMaH 1 yrpaBieHus (OTKpbIThIi API) mo3Bosstomumx
IPOM3BOJIUTH ITOJIHOLIEHHOE YIIPABICHUE U KOHTPOJIb HaJl MOYJIEM.
Ke-komaH bl HezamuHMMEI B ciTy4ae HamMCaHUs CIICUATU3UPOBAHHOTO copTa
yIpaBJIEHUS WM UHTETPallui MOAAEPKKU MOJYJIsS B IPYTUX IPOrpaMMHBIX
npoaykrax, Hanpumep, 1C, nporpammax ynpasienust CKY I u T.4.

Ha6op TekcToBbIX co00IIeHnH ¢ HHPOpPMAIIHE 0 COCTOSHUSIX anmapaTHBIX

Ke-cooOmenus
PECYPCOB MJIH IMPOM3OIIEAIINX COOBITUAX.

OcHOBOHOI KOMaHIHBIN UHTEpPelic mpu padoTe ¢ MoayseM 1o ceru. Ilo
TCP cepsep yMmoyanuio, foctymneH Ha TCP nopry 2424. Hcnone3yercs s
B3auMoIeiicTBHs ¢ MoaysieM Ke-komanaamu / Beiaun Ke-cooOteHuii.

[TocnenosarensHblil mopt RS-232. Mosxet padotats B pexxume TCP-2-
RS'232 . SANT3 b
- COM: mipospaunsii “ymmautens”’ COM mopra mo cetn

Y n00HBII BapuHT ynpasieHust MmoxyieM Ke-komannamu uepe3 HT TP B Buze

URL xomanipt URL ccoinok (HTTP GET 3anpocos)

JSON Bo3MoxHOCTB cOOpa MmoKa3aHuii BCeX NaTYNKOB M alllIapTHBIX PECYPCOB
- MoJyJs 1o cetd B popmare JSSON

[IporpaMMupOBaHKHE aBTOMATHUYECKOM PEaKIIMK MOIYJIsSL Ha Pa3IndHbIE
CATL (CAT Light) co0biTus. Moaysib CMOKET aBTOHOMHO (0€3 y4acTHsi BHEIIIHETO
KOMITBIOTEPA) BBIIOJIHATE 3aKa3aHHBIE JEHCTBHSL.

Texnomorust Ke-O6m1ako mo3BoJIseT y1aJeHHO B3aMMO/IeHCTBOBATH
(moJryyaTh MOKa3aHMs JaTYUKOB, NIEpeaaBaTh KOMAH/Ibl YIIPABICHHS) C

Ke-Ob6sako monynsamu KernelChip naxe ecnu y Moaysnst Het “6enoro” BHemHero [P u
OPSMOM TOCTYI K HEMY M3 I100aJIbHOM CETH OTCYTCTBYET (HaXOJIUTCS 3a
NAT).
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6.1 Web-unrepdeiic

Monynu Laurent-2 congepskat B cebe BctpoenHbld WEB nHTepdeiic ynpasiaeHus TO3BOISIOMNN
HACTPanWBaTh MOJIYJIb, & TAK)KE YIIPABIISATH BCEMU allapaTHBIMU PECYPCAMU B PEKUME PEeaTbHOTO
BpPEMCHHU.

Ilpomoxon: TCP/IP (tonbko Ethernet mpoBoaHoe coenuueHme)
Humepgeiic: HTTP TCP WEB cepsep

TCP nopm cepsepa: 80 (mo ymouanuio)

Pexomenoyemvuii

6 Google Chrome
paysep

Jlnst noctyna k Web-untepdeiicy, oTkpoiite Web 6paysep. Beemute B aapecHoit cTpoke agpec
http://192.168.0.101 (IP mo ymouaH#uio).

o o) i
@ Laurent-2 Web Interface »

&« C A Notsecure | 192.168.0.101 ® « » 0@ :

Laurent-2

Moayns Ethernet pene

Web-uHTepdeic Moayna Laurent-2

MoTpebyeTcA yKasaTe NOMMH WM Napoie A0CTYNa K
uETEpdelcy (No yMONY4aHWKD NOrMH Sdmin, napons -

Laurent).

© 2022 KernelChip
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HaxxmuTte ccpiiky muis Bxoga. Jloctyn k uHTepdeiicy 3amuiieH naposueM. [1o ymoadanuto:

goruH: admin
nmaposib.  Laurent

BBeaute norun/maponb u Haxxmute kKHonky OK.

Heo6xoavMa asTopv3aumva

Ans goctyna Ha cepeep http://192.168.0.101:80 tpebyerca
yKa3aTb Wms Nonb3oeatens u napene. CooBuieHue cepeepa:
Protected.

Wma nonssoeatena:  admin

Mapone: """*i

Bxog Otmena

anyam)Ho CHUCTCMaA YIPAaBJICHUS BBITIAAUT, TaAK KaK HAa PUCYHKC HUKC.
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l 6 LaLIFent_z II;“IE:J Intelface x

& &) A Notsecure | 192.168.0.101/protect

Laurent-2

MuorogyHKyHWoHaNEHEIH Ethermnet moayns

Bpema Texywero ceatca (Days H:M:5)

0d 22:41:45
:.: IN ouT 81705 ¢

CeoAHaR MHhOPMaLMs

SneKTpoMarHuTHbIE Pene .CnTwzc-.vp::'BE_.--:qe CHNoBEIE BEIXOAHbIE Pene: 0011
BX0AHbIE NMHUKM IN1 - ING nuHWK OUT1 - OUT12 IN: 000000
ouT: 000000000000
ADC: +
PWM: +

1-Wire Temp: +

RS-232

1-Wire oaT4MKM
. a A [ i
Kanane ALN LK TemMnepaTyps Mopt R5-232

HTTP://

Ke-0bnaxo Chop gaksbx 8 JSON URL komarakl CAT Light

R

WHbopMauma o mogyne MMnopT & 3xcnopT QOWMe HACTPOREM

2 KernelChip

Puc. Web-unmepdgpeiic ynpaenenus Laurent-2, erasuas nanens.
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B uentpanbHoii yactu uHTEpdelica npencTaBieHbl pa3iensl (B BUAE HKOHOK) OMUCHIBAIOIINE
OCHOBHBIE BO3MOKHOCTH U (DYHKIIMOHAJI MOJYJIsl TAKHE KaK 3JIEKTPOMAarHUTHBIE pejie, BXOAHbIC U
BBIXO/IHBIC JINHUU U T.J.

B Bepxneii npaBoii yactu uaTepdeiica 0TodpaskaeTcs BpeMs TEKYIIETO ceaHca — BPeMs C
MOMEHTa cTapTa MoayJis (Iocie NoJauu MUTAaHKUs WK IPOrpaMMHOro copoca).

Bpema Tewywers ceadca (Days H:M:5)

0d 00:30:23

1823 ¢

CBoanan nHbopHALMS B HmkeM npaBoMm yriry uHTEpdEca B KOMIAKTHOU dopme

Pene: 0011 MOKAa3aHbl TEKYIIHE 3HAUCHUSI U COCTOSIHUS Pa3IMYHbIX allapaTHbIX
IN: 000000 pPECYpCOB, aTYUKOB, IEPEMEHHBIX. JTO MTO3BOJISIET BCEI/1A “ZIepiKaTh
ouT: 100010000110 nepes raa3aMu’ BCe dJIEMEHbBI YIPaBICHUS U UX COCTOSIHUS Ha KaKon
ADC: + Obl BKJIQJIKE WJIM CTPaHUILE Mbl HE HaX0AWIuCh. HaxaB Ha 3eseHblit
PWM: + KPECTHUK, MOYKHO “pacKpbITh” COOTBETCTBYIOLIUH pa3jell.

1-Wire Temp: +

[Tpu Ha)kaTHM HAa UKOHKY (DYHKIIMOHAIBHOTO pa3jieia 0ToOpakaeTcsi COOTBETCTBYIOIAs TaHENb
yrpasieHus. Huke nokazaHbl HECKOIbKO IPUMEPOB Pa3HBIX MMAHENIEH.

Pene

HamaTHeM Ha KHOMKW HUHE MOXHO BKNOUMTE / BEIENOYMTE SNETPOMErHWTHbIE peneg, Huxe noxasHo
TEKYLULEE COCTOAHWE KOHTAKTOB PENE BEIEEAEHHBIX HA KNEMMHEIE KONOAKH NNETE iSaMﬁH'}"TD pa3D\1K—':,'TC)::.

RELE 1 RELE 2 RELE 3 RELE 4

Iy | /o A [
N A N [
o | | | | [
[ | I | I [0

R11 R1Z R12 R21 R22 RZ3 R31 R32 R33 R41 R42 R43

Puc. Ilanens ynpasenenus pene.
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B)(O.D.Hble ONTOU3CNMPOBaHHBIE NTMHWK
MHOWKSTOP HaNWYMA HaNpAXEHWA ("CyXOH KOHTAKT ) Ha8 AMCKPETHEIX ONTOMIONMPOBAHHEIX BXOAHBIX
nuHWAX IN1 - ING,

IN_5

YcnoeHsle 0003HAYEHKMA:

- H@ TMWHKMK NOTHYECKMA HONE (0) T.8. HANPAXEHWA HET

. - H@ NHHHK NOrMYecKas earHKLE (1:: T.2. ECTb HANPREXEHWE

Puc. Ilanenv ynpaejierus 6X0OHbIMU Onmou3oauUpoBaAnHbIMU TUHUAMU IN

BbixoAHble CUNOBbIE AWCKPeTHbIE NTUMHKUK

YNpasneHue CMNOBLIMKY BbIXOAHBIMKM AMCKPETHRIMW NMHWAMK OUTL - OUT12. JaxHbie NMHMK NpeacTasnsoT
coBol cxeMy O (0THPLITHA KONNEKTOR), NOSEONAKWYH YNPaENATE Harpys®od oo 50 B / 0.5 A Ha kawayto

NKWHWHD.

CeeT Xonn auT_2 CaeT KyxHA aouT_4 auT_5s auT_6

auT_7 ouT_s ouT_s OUT_10 Buixoa Hacoc ouUT_12

YCnosHele 0D03HAYEHKWA:

- H8 NMHWK NOTMYECKKMA Hone (0] T.8. HAaNPAKEHWA HET

. - H@ NHHHK NOrM4YEeECKan earHKWUa il:: T.€. ECTb HANPRXEHUE

Puc. Ilanens ynpasnenus cunogoimu aunusmuy OUT
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6.2 Ke-xkoMaHABI

[Tomumo ympaBiieHus: MOAyJIeM Yepe3 BctpoeHHbI Web-untepdetic, Laurent-2 noguepxubaet
Ha0Op TEKCTOBBIX KOMaH]I YIpaBiieHHs Ha3biBaeMbIX Ke-koMmanmamu (OTKpeIThId APl), KoTOphIMU
MOJKHO YIIPaBJISITh MOAYJIEM 4Yepe3 paznudnbie nHTepdeiicel. neonorus Ke-koman moxoxa va AT-
xomanasl it GSM mozeMoB.

Hanpumep, komana HIKe BKIIIOUaeT 3-0€ pelie:
SKE,REL, 3, 1

a 17151 CMEHBI ajipeca 1e(OJITHOTO ITH032a (CEeTeBble HACTPOMKU MOJYJISl) MOYKHO BOCIOJIB30BaTHCS
KOMAaH/OMu:

SKE,GTW, SET,192.168.0.12

CdopmupoBaHHas TEKCTOBasi KOMaHIa OTIIPABIISIETCS 110 TOMY WJIH HHOMY TIOpTY (MHTEpdeiicy),
MIPOLIECCOP MOYJISl ACKOIUPYET €€, BHIOIHAET HEOOXOAUMYIO OTIEpAIUIO U OTIPABIIAET OOPaTHO OTBET
B TEKCTOBOM (hopmare o cTaTyce BHIIIOJTHESHHOW 33aa4d WK IPYTYI0 HEOOXO0IMMYI0 HH(POPMAITHUIO,
CHeU(PUUHYIO AJI1 KOHKPETHONW KOMaH/IbI.

JI1 3a1uTel MOAYJISI OT HECAHKIIMOHUPOBAHHOTO YIIPABJICHUS B HEM pealn30BaHa CUCTEMA
KOHTPOJISI IOCTYIIA C TOMOIIBIO NTaposisi. Moayb He BBIMOIHIET KOMaH bl YIIPaBICHUS 10 TE€X MOp, OKa
He OyJleT BBeJIeH KOPPEKTHBINH NapoJib.

JIro6ast KE koman1a, oTchuiaeMasi MOJTyJItO, JIOJDKHA HaunHAThest ¢ cuMBOIoB “$KE’. Takxke Bce
KOMaH/IbI JIOJDKHBI 3aKaHYMBATHCSI CHMBOJIOM BO3BpaTa kapeTku <CR> 1 cMMBOJIOM Tiepexojia Ha HOBYIO
ctpoky <LF> (B mectHanuaTepuuHoM popmaTe 3T CUMBOJIBI UMEOT Koabl 0x0D n 0x0A
COOTBETCTBEHHO).

$KE,Komanoa<CR><LF>

OTBeThl MOAYJISI HA KOMAH/BI, a TAKXKE OTJENbHBIE HH(POPMAIIMOHHBIE OJIOKH BhIIaBaeMble
MOJyJIEM BCETJa HAUMHAIOTCS C CUMBOJIA ‘#° (MecTHaaaTepuIHbid ko 0x23) 1 3akaHIMBAIOTCS
CUMBOJIaMU BO3Bpara kapeTku <CR> u nepexojia Ha HOBYIO CTpOKy <LF>.

#Omeem mo0y1a<CR><LF>

Janee no Tekcty nokymeHTa cuMBOJIbI <CR><LF>, koTOphIMH JOMKHA 3aKaHYUBATHCS JTH00as
KOMaHIa MOYJTIO M JIF00OOM OTBET BBIJaBAEMBIA MOJIYJIEM, OITYCKAFOTCS.
B tom cnyuae, ecnu, CHHTaKCHC KOMaH/Ibl, OTIPABIEHHOW MOYIIO, HE SIBIISIETCSI BEPHBIM, MOYITh
BBLIIAeT cooOIeHne 00 OnmnoKe:

#ERR

brnarogaps oTKpbeITOMY KOMaHIHOMY UHTEPQEICYy UMEeeTCs BO3MOKHOCTh Pa3padOTKH U
HaMMCaHMs MPOrpaMMbl YIIPaBJICHUS MOAYJIEM Ha JIF0OOM SI3bIKE IPOrpaMMUPOBAHUS,
MOJIICPYKUBAIOIITMM MEXaHU3M COKeTOB (11 paboThl o TCP). Tak jxe BO3MOKHO HAITMCAHUE PA3THUHBIX
MOJIyJIeH U TUIaruHOB IS MOAJIEPKKH paboThl ¢ Laurent-2 B cTOpOHHUX MPOrPaMMHBIX TPOAYKTAX.
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[TonpoOHOE onucaHue KOMaH/ YIIpaBJICHUs JOCTYITHO B OTJEIBHOM JOKyMeHTe “Ethernet Mmooy
Laurent-2. Ke-xomanowt ynpaenenus’.

PaccmoTpuM npumep yaaieHHOTo B3aUMOJICHCTBHS C MOJIYJIEM TI0 CETH ¢ oMolbio Ke-komans ¢
UCTIONIb30BaHUEM Iporpammel putty. s coequnaenus ¢ moaynem Laurent-2 Heo6xoaumMo 3amycTUTh
porpaMMmy, ykaszatb tun coequHenust RAW, texymuii IP agpec moayinst (o ymonyanuto 192.168.0.101)
u koman bl TCP mopT cepBepa (1o ymonuanuro 2424).

ﬁ PuTTY Configuration | ? &J
Category:

=8 S,assiu:un Basic options for your PuTTY session

i TE"" I._nglging Specify the destination you want to connect to
Frmina Host Mame (or IP address) Port
- Keyboard
- Bell 152 168.0.101 2424
- Features Connection type:

=1 Window @) Faw: Telnet Rlogin S5H Seral
Appea!ance Load, save or delete a stored session
- Behaviour
.. Translation Saved Sessions
- Selection
CDID!’”S Default Settings | — |

=] Connection =
.. Data | Fo— |
.. Prosey _
... Telnet | Delete |
- Rlogin
+- 55H
- Senal Close window on exit:

Always Mewer @ Only on clean exit
| About | | Help | [ Qpen ] | Cancel |

Puc. Yemanoska coeounenus c mooynem uepesz npoecammy putty

Haxxumaewm Ha kHOTIKY “Open”. Eciu coefMHeHne YCTaHOBJICHO, IOSBUTCSI TEPMHHAIBHOE OKHO,
B KOTOPOE HY>KHO HabUpaTh KOMaH bl yripaBieHus. [Ji1 oTnpaBky HaOpaHHOI KOMaH/bI celyeT HaXKaTb
Ha knasuiry Enter (putty aBromMaTHyecky TOMOIHUT CTPOKY C KOMAHI01 CUMBOJIAMHU BO3BpaTa KapeTKH U
nepexo/ia Ha HOBYy0 cTpoky 0D 0A).

8 oo VA =

Puc. Obmen Ke-xomandamu uepez mepmunan putty
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B manHoM npuMepe cHadana mojgaetcs komanaa $KE — nmposepka cBsi3u. B oTBeT Ha Hee MOYITb
BosBpamaer #OK. Jlaee uaet 3ampoc Bepcuu MPOLIMBKY U cepuiinoro HoMepa (komanmaa $SKE,INF).
[TpoOyem BKIIFOUUTH 3-¢ perie ¢ momompio koman sl $KE,REL, oqrako Momysis Bo3Bpamiaet
MpeynpexaeHue 0 TOM UTO OCTyH K uHTepdelicy 3a010KkupoBaH (He yKazaH naposib). Toiabko
HECKOJIbKO MH()OPMAIIMOHHBIX KOMaH]T 00padaThIBAIOTCSI MOAYJIEM 03 MPeIBapUTEIHLHOTO BBOAA
napoiiss. BBogum maposts ¢ momoripio koMmauasl $KE,PSW,SET. [Tapos IpUHAT U TEEPh MOKHO
YIPAaBISATH alllapaTHBIMUA PECYPCAMU MOJTYJIS.
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6.3 Ke-coo0menus

MotyJib oiiep>KuBaeT HabOp TEKCTOBBIX COOOMICHHH ¢ MH(OpMAaLHel O COCTOSTHUAX
anmapaTHBIX PECypCOB WM Mpou3omieamx coobtusx (Ke-coobmenus). ['enepaiins KOHKPETHBIX
COOOIICHUI MOXKET OBITh TMOKO HACTPOCHA B HEOOXOUMBIC TIOPTHI.

O6mmit cuntakcuc Ke-koobmennit momyst Laurent-2:

#M, <MsgName>, <Parameter 1>,..,<Parameter N>

[TapameTpsbi:
MsgName — ums Ke-coobmenus, Hanpumep “RELE”
Parameter 1-N  — Ilapametpsl (MH(MDOpPMAIIMOHHBIC 1T0JIS) KOHKPETHOTO Ke-cooOieHus.

Ke-COO6H_IeHI/IH pa3aAciIrOTCA Ha ABC I'YPHIIbL:

CooOuienust “Ilo cobbiTuI0”. BhIaloTCs B MOPT IPU BOSHUKHOBEHUHU

ON_EVENT .
- OIPEIETICHHBIX COOBITHIH

CooOmenus “Tlo BpemeHnu”. BeinatoTcss aBTOMAaTUYECKH C 3aJaHHOMN

ON_TIME .
- gacToTo (1o ymondanuto — 1 I'm).

Cnucok Ke-cooOeHui:

Uma Tun OnuncaHune
EIN ON EVENT Brigaercs mpu H3MEHEHHH YPOBHS CHUTHAJIA HAa BXOTHOM
- onronzoirpoBanHoi uHuM IN1 - ING
TIME ON_TIME Bpewmst (¢ MomeHTa cTapTa)
RELE ON_TIME CocrosiHus pene
IN ON_TIME CocTosiHUS BXOAHBIX ONTOMU30JUPOBAaHHBIX JTUHUMI IN
ouT ON_TIME CocTostHUS BBIXOAHBIX cHIOBBIX JInHuit OUT
ADCV ON_TIME Nzmepenus ALII npeoOpazoBanHbie B BoibThI
PWM ON_TIME Cocrosaus kananos [IHIUM
IWT ON_TIME [Tokazanust qatunkoB Temmeparypsl 1-Wire DS18B20

Hacrpoiika Belgaun cooOIeHni MOXeT ObITh Tpou3BecHa B Web unrtepdeiice:
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CoobweHus

HacTpoitka » ynpasnesmMe Bolgadyel WHHOPMAUMOHHBIX CooBLEHMH,

ID CoobweHue TN HEiCTpOIﬁI(EI no NopTaM OnucaHKe

BblO3eTCA Mpy UEMEHEHKMK
YPOBHA CMIHana Ha BXOAHOMN

1 EIN ON_EVENT [ 7cp cepeep OMTOMZONMPOBAHHDN MTMHMK
IN1 - ING

2 TIME OMN_TIME TCP Cepaep BpemA {c moMeHTa cTapTa)

3  RELE ON_TIME TCP Cepeep COCTOAHWA pene
COCTOAHUA BXOAHBIX

4 IN OM_TIME [ 1ee Cepeap ONTOMZONMPOEAHHBIX MHUHWA
IN
COCTOAHWA BbIXOOHBIX

3 out ON_TIME 0J 7cp cepeep CUNOBBIX NMHWA OUT
Mzmepenua ALN

& ADCV ON_TIME U 7ep cepacp npeofpazoeadHbie B BonsTel

7 EWM OM_TIME [ 1cp capesp CocTtoAHKMA kKaxanos WKM

g IWT ON_TIME O 1cp copoes MoKazaHWA aTUMKOE

TemMnepaTypol 1-Wire

Puc. Hacmpoiika svioauu Ke-coobwenuii ¢ Web-unmepgheiice mooyns Laurent-2

[Tpumep noroxa Ke-cooO1ieHnit mocTynaromero B mopT Moy MOKa3aH HUXKe (IPUCYTCTBYIOT
coobmenus TIME, RELE u 1WT):

#M, TIME, 22432
#M,RELE, 0011
#M, 1WT, 28F100FA090000BF, 28.7
#M, TIME, 22433
#M,RELE, 0011
#M, 1WT, 28F100FA090000BF, 28.7
#M, TIME, 22434
#M, RELE, 0011
#M, 1WT, 28F100FA090000BF, 28.7
#M, TIME, 22435
#M,RELE, 0011
#M, 1WT, 28F100FA090000BF, 28.8

53



PykoBoACTBO MnoJfib3oBaTtens Moayns Laurent-2

6.4 TCP cepBep

OCHOBHBIM CETEBBIM HHTEpQEHCOM I ynpaBieHus moayinem Ke-komangamu sisisercs 1 CP
cepBep, M0 YMOTYAHUIO OKUIAIONINH MOAKIFoueHn kiueHToB Ha TCP mopty 2424. B oauH MOMEHT
BpeMeHu K TCP cepBepy MOTyJIst MOXKET OBITh MOAKIIOUEH ToJIbKO ofauH KiaueHT. Homep TCP nopra
cepBepa MOXeT ObITh M3MeHEeH ¢ momoinbio Ke komana uian Web-unrtepdetica.

Ilpomoxon: TCP/IP

Humepgeiic: TCP cepep

Dopmam OanHbIX Ke-komannper u Ke-coobienus

Kax opeanuzyemcs Monynb 0kuIaeT NoAKIIoYeHnu ot BHentHero 1CP
coeounerue ¢ mooynem? KJIMEHTA

TCP nopm cepsepa: 2424 (1o yMOT4aHUIO)

Jlnumenvrocmo ceanca: be3 orpannuenuii

Kon-60 nooknouennvix
KJUernmoe
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6.5 TCP-2-COM (RS-232)

JloToTHUTEIHHBIM annapaTHBIM UHTEP(EHCOM I B3AUMOACHCTBHSI C MOJIYJIEM SIBIISICTCS
nocnenoBareabHbIi mopT RS-232. [Topt pabdoraer B pexume unrepdeiica TCP-2-COM: npo3paunbrit
“yIUTMHUTENB TTOCIIeI0BaTeIbHOTO opTa 1o cetu Ethernet.

Hactpous ceteBoe coenunenue ¢ TCP cepepoM moays (o ymomganuro 192.168.0.101, mopt
2424) umeeTcss BO3MOXKHOCTh OTIPaBIIATh AanHbie B RS-232 (¢ momomsio Ke-komanaer $SKE,PUT) u
OJTHOBPEMEHHO IOJTy4YaTh JaHHbIE MocTymnatonme Ha RS-232 ot kakoro-n1u00 BHEIIHETO YCTPOiicTBa
yepe3 ceTeBoe coequHenne oopatao B TCP mopt 2424.

TCP-2-COM wunTepdeiic MOKET OBITH MOJIE3EH B TEX CIIy4asiX, KOraa €CTh HEOOXOIUMOCTh B
oOMeHe JaHHBIMU C KakuM-J100 ycrporicTBoM (GPS npuemuuk, natank ¢ RS232 unrepdeiicom, GSM
MOJIEM U T.[I.) 110 TOCJEI0BAaTEIbHOMY MOPTY, HO TPEOOBAaHUS MO YAATIEHHOCTH PACIIONIOKCHHUS
YCTPOKCTBA HE TIO3BOJISIIOT CBA3ATH €T0 C YIPABISIONIMM KOMITBIOTEPOM OOBIYHBIM MTOCIIEI0BATEIHHBIM
Ka0eneM HampsMylo.

J71s moAKITIOUEHUsI BHEITHETO YCTpoiicTBa ¢ nHTepdeiicom RS-232 x momymto Laurent-2 HyxHo
3azgerictBoBath Tpu JrHUU (RX, TX u GND).

Laurent-2 Ynpaensiemoe ycTpoicTBo
| RX |
O+ B RS-232 TX
| X |
| O B RS-232 RX
i GND |
| O B GND

Puc. Cxema nookmouenus ycmpoiicme ¢ unmepghecom RS-232 xk mooyno Laurent-2

ITo ymomganwmio, ckopocth opta RS-232 monyns Hactpoerna Ha 9600. Eciu BHemIHee ycTpOHCTBO
TpeOyeT APYroi CKOPOCTH — €€ MOYKHO HacTpouTh, Hanpumep B WEB untepdeiice moayns. M
Bocrnionb3oBatbesa Ke-komannoit $KE,SER.
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RS-232

Mopt R5-232

% HacTpolika NnocneaosaTensHorD nopTa.

CrOpOCTE! 9600 tut/c
EMTEI AaHHEIX: 8

Cronosole Gutal: 1

YETHOCTE! Mone

CT5/RTS: HE WCNOoNL3YEeTCH
Pexum paboter:  TCP-2-COM

CropocTe USART: | 9600 | MzmeruTs
1200
2400
43500
19200
38400
57600

£ 2022 KernelChip

Puc. Hacmpotixa ckopocmu nopma RS-232 6 WEB-unmepdgetice

Jist TOro uto OBl MOMYYaTh MO CETH AaHHbIE U3 opTa RS-232 — 10CTaTOUYHO OTKPBITH CETEBOE
coequnenue 1o IP anpecy moxyns Laurent-2 xk TCP cepsepy Ha mopty 2424. Bee 9To OCTyIIaeT Ha OPT
RS-232 monyns aBToMaTHUECKH MepeHaIpaBisieTcs B cereBoe coenuHenne Ha TCP mopt 2424.

Jst Toro uTo OB OTHpPaBUTH JaHHBIE B TOPT RS-232 mo cetu gocraTouHo Bocnons3oBathess WEB
unreppecom mwin Ke-xkomanmoit $KE,PUT mo3Bosstioneii 3anmmcars CTPOKY AaHHbBIX (MITH OWHAPHBIN
MmaccuB) B mopt RS-232.

PaccmoTpum nmpumep npemadn qanabix o uHTepdeiicy TCP-2-COM. IIpeamnonoxum, 94To mOpT
RS-232 monynsa Laurent-2 noaxmrouen k nopty COM1 nepconansHoro kommetorepa PC (ckopocTh
9600). Heo6xoauMo 00MeHHUBAThCS JaHHBIME M1y mopToM RS-232 Ha PC u ceTeBbIM COeTMHEHUEM
no TCP.

B kauectBe nporpammsl i padboTsl ¢ TCP u RS-232 M0XHO BOCTIOB30BaTHCS YTUIIHTON
SmarTTY wim moboii Apyroit moio0HO# TepMUHANIBHOW porpamMMoii (Hanpumep, putty). lanee Oyzaer
MpUMEHSTHCS yTrauTa SmarTTY.

OTtkpoem npunoxxenre SmarTTY Ha cropone PC ans mocnenoBarensHoro nopra ykazas COM1
Ha ckopoctr 9600. [l yno06cTBa MOIb30BaHUS JKEIATEIBHO BKIIIOYUTH OTOOPaKEHNUE BBOIUMBIX
cumBoiioB (Echo back) u aBTomarndeckoe nomnoHeHNE CTPOK CHMBOJIAMU IIEPEHOCA HA HOBYIO CTPOKY +
BoB3par kapetku (CR/LF).
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B SrarTTY - Select a Connection — O >

Double-dick on a connection to begin:Filter:

iii MOXA USBE Serial Port (COM1)
=] <8 USB S/N: 581607CAD2&084
T Baud rate: 9600

El New Telnet connection... Qui onnection..

Bl Raw Terminal Settings — | e

"7 COM1 settings

Bits per second -
Data bits: B 7 &

Parity: Mone Odd Even Mark Space

Stop bits: o1 15 2

Flow control: Mone  Software (XON/XOFF)  Hardware (CTS/RTS)  Both

Maximum speed: 640,0 bytes/s

b Test connection now

B Terminal colors

Background coler - Received text color :l

Background color (disconnected): :l Echoed characters colorn: :l

jnal settings

ding style: CRQOr)  LF(wnf | CRLF (ur\n)

[] Treat incoming%E as CRLF wh#h in text mode

Display mode: Textonly Hexonly  Textand hex
Send data: Az you fype it When Enter or 'Send’ is pressed
Interpret typed data as: Characters | Hexadecimal numbers

Maximum bytes per line: |16
Additional ine breaks
+ | Between echoed and received data

After [ msec of inactivity

oK Cancel
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AHaJOTUYHO, CO3[IaINM CETEBOE COeIMHEHNE ¢ MoaylieM Laurent-2. Beioupaem B Turme
noxakiroueHus “New Telnet Connection”.

Bl SmarTTY - Select a Connection — O >

Double-dlick on a connection to begin: Fiter | | EssH@ ®com(Q)

E] New Tilnet connection... 0 onnection.. Cancel

B Hactpolikax coenmuHeHus yKa3bpiBaeM Tekyiui IP agpec Moayiis (110 yMOTYaHUIO
192.168.0.101), gepes nBoetourie TCP mopT k KoTopoMy OyIeT MPOU3BOIAUTCS MOIKIIOUCHHUE (10
ymoudanuio 2424). Tak jxe BKJIF0OYaeM aBTOMATHYECKUHN MTEPEHOC CTPOK M JIOKAILHOE 9XO BBEJCHHBIX
CHMBOJIOB.

B Raw Terminal Settings — O x

=4 Telnet conngetitn settings

192,168,190, 1%:2424
gction now

B Terminal colors

Background coler - Received text color I:l

Background color (disconnected): :l Echoed characters color: :l

inal settings

fie ending style: CR(OW)  LFQy CRLF {\vrvn)

[ ] Treat incoming¥F as CRLF whgfl in text mode
Display mode: Text only Hexonly Textand hex
Send data: fs you fypeit | When Enter or 'Send’ is pressed
Interpret typed data as: | Characters | Hexadecimal numbers

Maximum bytes per line: |16
Additional line breaks
| Between echoed and received data
After |0 msec of inactivity

Save connection settings in the connection list

0K Cancel

Ecnu tenepb BBeCTH JaHHbIE B TepMUHaie nocieaoBatensHoro nopra COM1 — onu TyT *%e
oToOpa3sATcs B TepMuHaje noakiarodeHHoM K TCP mopty moayns 2424.
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Jyist Toro 4TOOBI OTIPABUTH JAHHBIE TIO CETEBOMY COSTUHEHHIO B IOPT RS-232 Momyst HyKHO
BoOCIob30BaThes Ke-komangoit $KE,PUT.

[TogpoOHOE omKcaHue KOMaH]T YIIPaBIeHHsI JOCTYITHO B OTJCIIEHOM JOKyMeHTe “Ethernet Mmooy
Laurent-2. Ke-xomanowt ynpasnenus’.

IIpu pabote ¢ coenrHeHneM 110 nopty 2424 nepBbIM J€JI0M ClIEyET BBECTH NApOJIb JOCTyNa (€CIu
BKJIIOYEHA CHCTEeMa 0€30IMacHOCTH). DTO MOXKHO cIe1ath ¢ momoribio koMauasl $KE,PSW. ITocie storo,
UCIIOJIB3YSl KOMaHIy

SKE, PUT,U,C,Hello from TCP!

MpsI iepenaem texcToByto cTpoky “Hello from TCP!” B untepdeiic RS-232 (mapamerp ‘U’) B
Beze TekcTa (mapamerp ‘C’).

B Tom cirydae eciii HY>KHO mepeaTh JaHHbBIC B OMHAPHOM BHJIE, HAIPUMED, HETICUaTHBIC
cumBoibl ¢ HEX xomamu 0XOD / OXOA 1o ciieayet ucnons3obath mapamerp ‘H’ (HEX) u qanubie
3anuckiBaTh B Buae ctpoke HEX xonoB cumBosios. Ecinu monate komanay

SKE, PUT,U,H,3132330D0A

To B mopT RS-232 6yayt nepenanbl cumBosbl: 0xX31 (1), 0x32 (2), 0x33 (3), 0XOD (cumBo: Bo3BpaTa
kapetkn), OXOA (cuMBOJI IepeHoca Ha HOBYIO CTPOKY).

B SmarTTY - Raw Terminal pe

Connected to COM1 (9600 bps) % X [ & T - Baud rate: | 9600 -

Hello from SERIAL!
Hello from TCP!

123

B SmarTTY - Raw Terminal >

Connected to 192.168.199.19:2424 & X = & T -

SKE

#OK

SEE, PSW, SET, Laurent

#PSW, SET, OK

Hello from SERIAL!

SEE, PUT,U,C,Hellc from TCE!

#PUT, OK, 15

$KE, PUT, U, H, 3
#PUT, OK, 5

SFE, PUT,U,H, 313
#PUT, OK, 5

B manHOM TecToBOM mpHMepe mocienoBaTenbHbIi mopt RS-232 Laurent-2 nis HariasimHOCTH ObLT
noaktoueH kK COM nopty komnbsiotepa. B peanbHOM 1eHCTBUTEIEHOCTH 3TO MOXKET OBITh KaKOW-IT100
JTATYUK WIH MOJYJIb, YIIPABICHUE KOTOPHIM OCYIIECTBIISIETCS Yepe3 MOCIeJ0BATEIbHBINA MOPT.
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OtnpaButhb nanabie B RS-232 moayns moxHO Tak ke uepe3 WEB unrtepdeiic:

Laurent-2

MuorodyHkywosansHeH Ethernet mogynes

+— [NaeHas nadenb

RS-232

MNocnenosaTensHelR NopT Mogayna RS-232 pabor

T B pexumMe "npospavdoro” mocta TCP-2-COM

("yanuauTens” COM nopTa depes Ethernet). TCP nopT no yMonyaHuio: 2424
OTI'IDE]BATIJ CTPOKY

OTNpaBuTL CTPOKOBLIE AaHHEIE (MeYaTHbIe CHMBONEI) B NOCNEN0EATENEHEIN NOPT:
|HeIIU! || OTnpaeuTs |

LONONHWTE CTPOKY CHMBonamMi CR+LF (HEX koaw 0D 04).

Otnpasute HEX

MpoWssoneHElE AaHHbIE B HEX exas. Mexaoy HEX SHa4YeHWAMK MOXHO CTasuTs npoben. HanpuMep, ans Toro wtto G601 nepenats 2
GaiTa co ZHaYeHUAMK OxF5, 0xB6 C CUMBONAMW EOZEPATA KAPETKW M MEPEHOCE HE HOEYH CTPOKY B KOHUE CNefyeT HabpaTe B OKHO
ssona: F5 B6 0D 0A.

F5 B6 0D 0A || OmnpasuTs |

Wi Bocrionk3oBasmiick HTTP GET 3anpocom (cM. URL komaH/IbI):

http: //<IP>/cmd.cgi?psw=<Iaposns>&cmd=PUT,U,C,HelloFromHTTP

*
& 192.168.199.19/cmd.cgifpsw=La X +
&« c A He zawpuweno | 192.168.199.19/cmd.cgi?psw=Laurentficmd=PUT,U,C HelloFromHTTP :
=PUT.0K. 13
B SrmarTTY - Raw Terminal ot
Connected to COM1 (9600 bps) & X = [@ T - Baud rate: | 9600 -

Hello from SERIAL!
Hello from TCP!
HelloFromHTTE
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Wnu paxxe oTnpaBUTh JaHHbIE B TOPT RS-232 Moyis yaieHHO U3 JIF000H TOYKH 36MHOTO IIapa
yepe3 cepuc Ke-Oo6iako:

» Ke-Obnako: Mogyae x + x

&« (& 8 kecloud.ru/view_maod.php?mid-=

Moayne: MoAynb B KOTENBHOW

-
«— [naeHanA naHene

Co3naH 2022.07.13 09:39:55
Mma Moayne B KOTENbHOM
Tun Laurent-2
SN BE90-KF3A-6LEB4-HALZ
MAC 00:04:A3:FF:FF:00
Kooy pPIMKNND Tivaq!tne

NMocneaHees nogwnodendre 2022.08.05 11:02:46

,DCIGEE WTbh 3NeMeHT YNpasneHAa

N2 mA CraTyc Actions
0DaEnTE B O4Yepeds
BKAKYHTE KOTEM M CUIHaNM2aLMe | A L= |
1 $KE,REL,2,1 OTnpaeneHo Ha Moaynb | YOanuTe U3 oUepeau |
$KE,REL,3,1 2022.08.04 13:21:31

| Voanute komanay |

| NoBasuTs & ouepeaes |

Tect R5-232

$KE,PUT,U,C,Hello From Ke-Cloud

OTnpaBneHo Ha MOfyNb | YianuTe 3 ouepea |
2022.08.05 11:01:28

| YAanuTe KoMaHgy |

MoxassleaTe rpadvkn 3a

|Cerogna v

NaHHble Hxe Gblny NoNyYeHbl 5 cek Hazag

@ Bpema c MoMeHTa cTapTa Mogyna (uptime}  0d 00:03:27

KyxHAa Ha aade: O

RELE 2 0

B SmarTTY - Raw Terminal >

Connected to COMT1 (9600 bps) % % 5 [& i ~ Baud rate: | 9600 -
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6.6 URL xomanasl

Monayis nmoaaepKuBaeT Bo3MoXHOCTh yrpasienuss URL komangamu (HTTP GET 3ampoc).
VYnpasienue npou3BoauTcs oopamienneM k onpeneneHaoir HTTP crpanuie ¢ pa3nnyHbiMu
MapaMeTpamu, ONpPeACIISIIOIIMMU JEHCTBUE, KOTOPOE HYKHO BbINMOJHUTH. CuHTakcuc URL koMann
ocHOBaH Ha Ke-komannax.

Hamnpumep, ecii BBIOJIHUTH 3aIIPOC KaK MOKa3aHO HIke, To pene noj HomepoMm 3 (RELE_3) Oyxer
BKJIFOUCHO!

http://192.168.0.101/cmd.cgi?psw=Laurent&cmd=REL,3,1

& (D Not secure | 192.168.0.101/cmd.cgi?psw=Laurent8cmd=REL 3.1

#REL.OK

Puc. Ilpumep ucnonvzosanus URL xomarno

O6muit cuarakcuc URL xomann:

http://anmpec monynsa/cmd.cgi?psw=<I[Iapons Momyna>&cmd=<Ke KomaHnma>
rae:

Texymuii mapoJib MOIyJIs (MCTIOIB3yeMblit i1t Bxoaa B Web unrepdeiic u
Iaponv _Mooyna — .
pa30JI0KMPOBKHM KOMaHiHOTO HHTEepdeiica). [1o ymonuanuro — Laurent
Ke-komanza 6e3 nepBbIx yeThipex cumBosioB “$KE,”. Hampumep, ecnn
Ke Komanoa — neoOxoaumo BhimonHuTh KoMauxy SKE,REL,3,1 cnexyer B qanHoM 1mosre
ucronp3oBars REL,3,1

B oTBeT Ha 3anmpoc MOayIIh BBIIAET COOOIIEHNE O CTaTyCe BHITIOJIHEHHS 3alIPOIIEHHON KOMaH/IbI:

#Wrong password —  Ilaposp MOZyJIsl yKa3aH HEKOPPEKTHO
#Access denied —  Ilapons MOayJIst HE 3a1aH
#ERR —  HexoppektHblif cunTakcuc Ke-komaH bl

B nmpotuBHOM ciyuyae opmaT otBeta Ha URL 3ampoc OyeT mojHOCThI0 COOTBETCTBOBATH OTBETY
111 KOHKpeTHON Ke-KoMaHIbl.
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O6pabotka u cuaTakcuc URL xomMaH/IBI 3aBUCAT OT TOTO B KAKOM COCTOSIHUM HaXOJMUTCS CUCTEMA
6e3onmacHocT Moyt (cM. PucyHok Hike — Web-untepdeiic, pa3aen HaCTpOUKH):

BezonactHocTe

HacTpofku CEAZaHHLIE C pEXMMAMK OOCTYNa K MOAYNH W 2ro 33WHMTE OT HECAHKUWOHHWPOBaHHOMD HCNONbL308aHMA.

¥| PexwM "BesonacTHoCTH™ Moayns (KoMaHga $KE,SEC).

Mapons moayna: Laurent MzmennTs

Bo3moxHBI Ba BapuaHTa:

1. Pexum Ge3omacHoctu Brirouen (“eanouxa” ycranosiieHa). B atom ciiyuae HeoOX0aumMo B
coctaBe URL xomaH/pI IepeiaTh TEKyIIMN apob MoayJiss. Hanpumep, eciu TeKynuii maposib
moyiist Laurent (mo ymomuanuio) To URL komaH 1y HE0OX0AUMO JOMOJHUTD KIFOYOM PSW:

http://192.168.0.101/cmd.cgi?psw=Laurent&cmd=REL, 4,1

2. Ecmu pexxum 6e3omacHoctr BeikimodeH — URL xomanma MokeT U He coepikarh mapods, T.K. ero
MIPOBEpKa B ATOM ciiydae Oy/ieT IpOUTHOpUpOBaHa. B 3ToM ciyyae 10CTaTOuHO KOMaH bl BHIA:

http://192.168.0.101/cmd.cgi?cmd=REL, 4,1
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6.7 Coop nannbix B JSON

Monayns Laurent-2 monaep>kuBaeT BO3MOKHOCTD BbIJIa4X CBOJHON MH(POPMAITUN O COCTOSTHUH
BCEX aIlllapaTHBIX PECYPCOB, TOKA3aHUAX JAaTYMKOB U HACTPOMKAX B PEKUME PEAIIBHOIO BPEMEHH B
dbopmate JSON.

Oo6muii cuarakcuc URL 3anpoca mist monydenwnst jaHHbIX B JSON dopmare:
http://<IP ampec Momyna>/<mMa json odaina> [ ?psw=<I[lapojib MOOYJIS>]
I/ie ONIIMOHANBHBIN MapaMeTp PSW cielyeT UCII0Ib30BaTh B TOM CIIydyae, €CJI Y MOJIYJIS BKJIFOUEH
pexxum OezomnacHocTH (0€3 yKa3aHHs MapoJis JaHHbIE HE BBIIAIOTCS).
JSON: AnnapatHsie pecypcbl

Tekymee cocTosiHUE anmapaTHBIX PeCypcoB (pese, TUCKPETHBIE
JIMHUHU U T.I[.) U IIOKa3aHus JaTYUKOB

HaznaueHue:
Wwms daiina: json_sensor.cgi

ITpumep (IP u napons mo
YMOJTYAHHUIO, PEIKHM http://192.168.0.101/9json sensor.cgi?psw=Laurent

0€30MaCHOCTH BKJIFOUCH):

Hanpumep, y moayms ¢ IP =192.168.199.19 u naponem 1o ymMoia4aHHUIO, HA HEKOTOPBI MOMEHT
BpPEMEHHU OBLTH CIIEYIOIINE COCTOSHUS / TOKa3aHUsl JaTYUKOB!

e — O >

(=11

@ 192.168.199.19/json_sensorcgits X +
&< & A Hezawpweno | 192.168.199.19/json_sensor.cgi?psw=Laurent | ¥ » 0O e :

U "L211" "sn”: "BES0-KF3A-6LB4-HA12" "mac”:
"00:04:A3FF-FF:00"."sys_time":"1616"."rol_tiume":"0""rele”: "1110","in": "010000","out":
"000010000010" "ade": [["256","5.1"],["0"."0.0"]]."owi_temp”: [["A","284B218F622106D7"." narumx
oxro”."30.7"]]."pwm": ["68"]."umpl_in": ["24"."1207"."0","96"."2","0"]. last": ""}

"fw":"L211", - ¥VMA BEepCHUM NPOUMBKU
"sn":"B890-KF5A-6LB4-HALI2", - CEPMMHEM HOMEP MOOYJIA
"mac":"00:04:A3:FF:FF:00", - MAC azmpec

"sys time":"1616", - BpeMsa C MOMEHTa CcTapTa MOOyJiga B CekyHmax (o

MonmyJio 32767)

"rol time":"0", — UMCJIO [IEPEeINOJIHEHMM CUeTuka BpeMeHM (4MCJIo
B repexonor uepes 32767)

"rele":"1110", - coctTosHuda pejye (1, 2 m 3 peje BKJIOUEHEH)

"in":"010000", - COCTOAHMA BXOOHBIX JiMHMM IN1-IN6 (Ha IN 2 ecTsb
CUTHAaJ)

"out":"000010000010", - COCTOSHMSA BHEXOIHHX JMHMM OUT1-0OUT12 (amHMM 5 m 11
BKJIIOUEHEI)

"adc": [ - npa kaHajysa ALl (urdpoBOM KOI M HAIIPAXEHMNE B

[ BompTax. Ha mnepBoM KaHAajJle €CTb CUI'HAaJI HalpAXeHMEeM
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"256", 5.1 B
"5'1"

[ - Ha BTOpOM KkaHajye Alll HamopsaxeHMe HOJb

HOH,
"0.0"
]

1,

"owi temp": [ - maTumk TeMrepaTyps DS18B20
[

"A", — HOMEP UMHEL

"284B218F622106D7", - ampec JaTumuka

"maTumMk OKHO", - TEeKCTOBOE MMH

"30.7" - Tekylre IoKal3aHUsd
]

1y

"pwm" : [ - ypoBeHb UM curHama
"68"

1,

"impl in": [ - CUeTUMK MMIYJbCOB JMHMUM IN1-IN6 (3HaueHUe
"4, cueTumuka Ong JuHMM IN 2 pasHo 1207)
"1207",

"O",
"96",
ll2ll,
lloll
1,
"last":"" - TEXHOJIOTMUECKMUM MapkKep

JHannbie B popme JSON oueHb yI00HBI 1151 aBBTOMAaTH3MPOBAHHOTO TTOTYYEHUSI © 00pabOTKH B
CKPHUITOBBIX S3bIKAX MPOrPaMMHPOBAHUS.
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6.8 Cucrema CATL

Cucrema CATL (CAT Light) — aTo mporpamMmmupyemMoe mojib30BaTeieM yIpaBIcHHE
ABTOMATHYECKOM peakimueil MOIyIsl TPU BOSHUKHOBEHUHU PA3JIMYHBIX COOBITHI (JIOTHYECKHE TPABUIIA).
Harnpumep, MOKHO HACTPOHUTH MOIYJIb TAKUM 00pPa3oM, 4TOOBI pelie MEPEKITIYAI0 CBOE COCTOSIHUE B
CIlydae U3MCHEHHUS YPOBHS CUTHAIA Ha BXOqHOM uanu IN wiu BKIroyano cucremy
KOHIMIIHOHUPOBAHHMS, €CITH [TOKA3aHUs TaTIMKaA TEMITEPATyPhl MPEBBICHIA YKAa3aHHBIN MTOPOT.

Cuctema CAT mo3BosisieT 3anporpaMMUpoOBaTh MOy b M HCIIOJIB30BATh €r0 aBTOHOMHO 0€3
MOCTOSIHHOTO TOKJIFOUCHHS 10 CETH.

Hawubomnee ynooubM criocobom ympasienus cucremoit CATL sBisiercs Web-unrepeiic,
MO3BOJISTFOIINN BU3YaIbHO CO3/1aBaTh HOBBIC COOBITHSI, KOHTPOJIMPOBATH UX PadOTy U T.1.

CAT Light

Cucrema CAT Light - nporpamMupyeMas Norvka asToHOMHON paboTel Monoyns. MoMHD BUSYanbHO
CO303BATh CBASKM CODBITHE - PEAKUMA B SHEDPrOHE3ABMCHMMON NaMATH Moayns. Moayne ByAeT aETOHOMHO
OTCNEXUEETE CpabaTelEaHHE YHA3EHHBIX COBRITME W BRINONHATE 3803HHEIE AEHCTEMA.

Id CobbiTHe PeakuWs YnpaeneHwe

Tun: IN
1 Nanus: IN_6

Yenoeue: 0 — 1

Tekywrin mogynb Cuetumx: 0

RELE_2 - ON; 1 60 cek
() cin pEL @5

YaaneHHoid Hogyns KernelChip

- Tun: TEMP http://192.168.0.200:80 Caeranx: O
- Yonoewe: = 30 °2C Mapons: Laurent _
QUT_12 - ON (I.) CLN DEL &
Tun M . a
3 wews: IN_3 Y,qangHHblw HTTP Cepeep . CHeTuMK:
http://10.56.78.120:8080/get.php?line=3
Yenoewe: 1 — 0 (D CLN DEL &
4 Tun: TEMP YaaneHHelid TCP Cepeep Cuerumx: 0
¥Yenoewe: o« 5 OC 10.200.54.89:8100 TEMPERATURE_ALAFRM

() cin pEL @5

Puc. Ipumep nanenu ynpaenenus coovimusmu CATL ¢ Web-unmepgetice

Monyie Laurent-2 moiepkuBaeT cieayroniiue THITb coObIThi B cructeme CATL:
e l3menenue ypoBHs curHaia Ha BxogHou muHun IN1-1ING

e [IpeBbimieHre nokazanuii Aaryrka remmnepatypsl DS18B20 otHOCHTENBHO YKa3aHHOTO
nopora
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PaccmoTpum Bo3mMokHOCTH U ocoOeHHOCTH cucteMbl CATL Ha mpumepe co3aHus pa3InyHbIX
coObrTuii. [lepBeiM marom crnenyer nepeiitu B paznen CATL u3 rnmaBuoi nanenn WEB unTepdeiica:

CAT
Light

HTTP://

CAT Light

Jlnst noGaBneHnst HOBOTO COOBITHS (WIIM PEIaKTHPOBAHUS PaHEE CO3JaHHOTO) B CIHCOK HEOOXO0IUMO
HaXkaTb Ha CCBUJIKY B BHJIE 3€JIEHOTO “‘KapaHjalia’:

CAT Light

Cucrema CAT Light - nporpamMupyemas norvia asToHoMHoM paboTal Mogyna. MoxHo BUSyansHo
COZOEEATE CEAZKM CODEITHE - PEAKLUMA B SHEPrOHEZAEBWCHMMOMN NaMATH Modyna. Mogyne ByAeT aETOHOMHO
OTCNEXMEaTE CPabaTEIBAHME YKA3aHHLIX CODRITWA W BLINONHATE 334aHHBIE AEACTEMA.

Id CabbiTne Peakuwsa YnpaeneHwe

]

[TepBbIM femoM HE0OX0aAMMO BBIOpaTh TN coObITUs. Hampumep, paccMoTpuM coObITHE
M3MEHEHNE YPOBHS CUJIHAra Ha BXOJAHOMN JIMHUU:

HOBOE CATL COBBITHE (ID=1}
Ti L5} B
H EORsITS '® BxoaHan nMHWA IN

) OaTunk TeMnepaTypbl

BxoaHas IN nuHma:

PearvpoBaTe Ha Nepexon:

O o—=1

PeaxkuuWa:
\_! ¥npaeneHwe NWHWAMK 3TOrO MOAYNA

L) OTnpaenTb KOMaHOy Ha yaaneHHbid Mogynbs KernelChip

) OTtnpaeuTb cTpoky (GET zanpoc) Ha yaaneHHeld HTTP cepeep

! OTNpaEWTb CTPOKY Ha yoanseHHbiidl TCP cepeep

Puc. Cucmema CATL. lllae 1 — evib0op muna cobvimus.
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[[anee JIA COOBITHS T10 BXOIHBIM JIMHUAM HYKHO YKa3aTb HOMECD JIMHUH a TaK KE BBI6paTB THUII

repexo/ia ypoOBHS CHTHAA IO KOTOPOMY cpaboTaeT coObITHE ( C HU3KOTO Ha BBICOKUH, HA000POT, WIN
00a coObITH).

Teneps MOKHO yKa3aTh peakiuio (UTo 10JKeH OyAeT caenaTh MOIYJb IPU BOZHUKHOBEHUU
coObITHs). ECM HECKOJIKO BApHAHTOB!

e BxitouuTh / BEIKIFOYHUTH PeJie MM BBIXOIHYIO JIMHHUIO Ha JaHHOM MOJyJIe

e OTnpaBUTh KOMaH/y Ha yrpasieHue peiie / BBIXOHOM JIMHUY Ha aApyroi moxyib KernelChip
e Otnpasuts npousBosibHed HT TP GET 3anpoc k Buemmnemy WEB cepsepy

e OTnpaBuTH MPOU3BOJIbHYIO CTPOKY JaHHBIX Ha BHenrHui TCP cepsep

PaccmoTpuM BapHaHT yrpaBJIeHHs peCypcaMy TEKYIIETo MOTyJis. BEIOMpaeM COOTBETCTBYIONIYIO
omuio. Jlanee yka3plBaeM ammmapTHBIA pecypc KOTOPBIM HYXHO yIpaBiisaTh (Hampumep, peiae RELE_4),
COCTOSIHME B KOTOPOE €T0 HYKHO MepeBecTH. ONIIMOHATFHO MOYKHO 33aTh 33JeP)KKy aBTOMAaTHYECKOTO
OTKITIOYCHUS — Yepe3 YKa3aHHBI MHETEPBAl BPEMEHH YIIPABIISIEMbI PECypC aBTOMATUYESCKH BEPHETCS B
COCTOSIHUE IMPOTHBOIOJIOKEHHOE TOJIBKO YTO YCTAHOBICHHOMY

Pearkuna:
YnpaeneHwe NWHWAMK 3TOMS MOgYNA

(O
() OTnpaeuTbh KOMaHAy Ha yaaneHHsId Mogynb KernelChip

! OTnpaewTb cTpoky (GET zanpoc) Ha yganeHHeld HTTP cepeep

(L) OTnpaeuTb CTPOKY Ha yaaneHHbliA TCP cepeep

YnpaeneHve Ha AaHHOM Moayne:

YeM yNpaenaTh: RELE 4

YCTAHOBMTE 3HGYEHMWE! —
® on

) MHBEpCKA

ABTOEBIKNOYEHNE Hepes
CEK:

Coanartb ‘

Ocranock TobKo HaXxkaTh Ha KHOMKY “Co3nath”. B cimke CATL coObITHii MOSBUTCS HOBOE
coosiTre. Hactpoiiku CATL coObITHIT COXpaHSIOTCS B JHEPTOHE3aBUCUMON TTAMSTH H
BOCCTaHABJIMBAIOTCS] aBTOMATUYECKHU B ClTyyae cOpoca MUTaHHUS.

Kaxnoe CATL coObiTre nmeeT 001t Habop MapaMeTpoB U HIEMEHTOB YIIPABICHHS
MIPE/ICTAaBICHHBIX B KpalfHEM MPaBOM CTOJIOLE CBOIHOM TaOIMIIbI:
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TD'('&,"J_,C'C' COCTOAHWE

cveram: 0 ——————— CyeTyuK cpabaTeIBAHWA
Bkn / BbIKN O cunpeL @
OBGHyneHue cyeTumnka | PenakTuposaHue
YoaneHuwe

Puc. Cucmema CATL. Dnemenmut ynpasnenus cobvimuem.

CATL cobpiTue nMeeT CBOM TEKYIUi cTaTyc (COCTOSIHUE), KOTOPBI MOXKET MPUHUMATD CIEIyIOIIHe
3HAYCHUS:

CoctoAaHue OnuncaHue

ON CoOpITHE BKITIOYCHO U aKTUBHO (HAXOIUTCS 0T HAOIIOICHUEM )

CoObITHE BBIKIIFOUECHO M HE aKTUBHO (HE HAXOJIUTCS 0] HAOIIOICHUEM ).

OFF

CocTostHHE TI0 YMOJIYaHUIO JJIs1 BHOBb CO3JIaHHOT'O COOBITHS.

I/ICHOHB3y€TCH JUIIsL chyauHﬁ, Korga OTCJICKIBAECMBIN rnapameTp (HOKaSaHI/Iﬂ
BBBEI[EHO JaTyukKa TeMnepaTprI) MPEBBICUIIN Sa,Z[aHHLIﬁ nopor ajis Cpa6aTLIBaHI/I${ COOBITHS.

Cucrema HaXOIMUTCS B COCTOSIHUM OKHJIAaHMSI BO3BPAIIECHHS 3HAUCHUS
OTCJICKUBAEMOTO ITapaMeTpa OOpaTHO B “3€JICHYIO” 30HY.

[To ymonmuaHuio, BHOBb CO3aHHOE COOBITHE OYyJIET BBIKIIIOUEHO (JleakTUBUpOBaHo). Ero cienyer
BKJIFOUMTh HA)KaB Ha COOTBETCTBYIOIIYIO KHOMKY yrpasieHus (Bxi / Boiki).

PaccmoTtpuM 1o6GaBneHne CIeayonero COObITHS — 110 MTOKa3aHUAM JaTIhKa TEMIIepaTyphl.
Hampumep, mycTh MO/IyJIb BBIMOIHUAT HEKHE ISHCTBUS €CIIU TeMIIepaTypbl mpesbiciiia mopor B 35 °C (cm.
HIDKE). B KkauecTBe peakiuu pacCMOTPUM BapHHT yrpasieHus apyrum moayiem KernelChip. B
HACTPOHKAax COOBITUS CIIEAYET yKa3aTh:

e [P agpec BTOporo moayns

e HTTP noptr WEB cepsepa ynanernoro moayns (o ymonrdanuto — 80)

® THUI MOAYJIA (B 3aBUCHMOCTH OT BBIOOPA MOJATPYKAETCs JOCTYIIBIHE Ha ’TOM MOAYJIE PECYpPCHI
IUISL YIPABJICHHS)

e COOCTBEHHO TUI pecypa (peie WK BBIXOHAs JTMHUSA)

® A TakXKe 3HaueHHE, B KOTOPOE HY>KHO MEPEKIIOI0UUTh Pecypc

Teneps B ciydae cpabaTeiBaHus COOBITHS Ha TeKyIIeM Mozyse oH BeimonHuT HTTP GET 3ampoc Ha
ynaiennslii Mmoxys KernelChip mis ynpasienust BRIOpaHHBIM PECYPCOM.
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HOBOE CATL COBLITHE (ID=2)

Tun cobuimua:
Il BxogHaa nuHKMa IN

@® natumk TemmepaTypbl

TeMmnepaTypa: co

Pearuwa: ~y
) ¥npasneHWe NUHWAMK 3TOro MoAynNa

® OTNpaBMTL KOMaHZY HA YOaneHHbIA Mogynb KernelChip
) OTnpaBuTb cTpoky (GET 2anpoc) Ha yaaneHHbiii HTTP cepeep

() OTnpaeuTb CTpoKY Ha yaanaHHblii TCP cepeep

OTnpaBvTbh KOMaHOY HA yOaNneHHbld Modynb KernelChip:

Ip: [192.168.0.200 |
HTTP nopT: |8D' |
TEEms: |Laurent |

YOaneHHsI Mogynb: Laurent-128 w
YeM yNpasenaTs: RELE_20 »

YCTaHOBMTE SHaYeHHe: ) OFF
® on

) MHBepcun

ABTOBBLIKNOMEHHE YEPES IC'
CEeK:

Coapartb
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B ToMm ciydae eciu He0OX0AMMO MONTydaTh U 00pabaThiBaTh HHPOPMAIIMIO O COOBITHUSX MOIYJIA
Ha CTOPOHHEM cepBepe — MOy b MOkeT BeImoaHuTh HTTP GET 3anpoc wim otnipaButs crpoky mo TCP

10 YKa3aHHBIM PEKBU3UTaM Ha yIAJICHHBIN CEPBED.

B npumMepe Hibke pu MageHuH TeMeparypsl Hioke -5 °C moayss Beimonaut HTTP GET 3ampoc

CJICTYIOIIETO BH/IA:

http://10.56.78.120:8080/get.php?event=T5

HOBOE CATL COBbITHE (ID=3)

Tun coBbimma: —
I BxogHaa nuHwma IN

® Natunk TemnepaTypsl

Temnepatypa: ce

Peaxuws: ~
' ¥YnpaBnaHue NTUHWUAMK 3TOro Mogyna

) OTNpaEwTb KoOMaHay Ha yaaneHHbIR Mogynb KernelChip
® oTnpaewTh cTpoky (GET zanpoc) Ha ynaneHHsii HTTP cepeep

O OTNpaBWTb CTPOKY Ha yoaneHHblid TCP cepeep

OTnpasuTe cTpoky (GET 3anpoc) Ha yaaneHHsld HTTP cepeep:

IP: [10.56.78.120 |

HTTP nopr: |gggg |

Tewcr: | get. php?event=T5 |

Coanarb
Bpems Tekywero ceadca (Days H:
1d CobbiTHe Peakuma YnpaeneHue
0d 00:49:46
[ on | 2986
Twn: IN
Tekywni Mmoaynb Cuerumx: 0

1 Tamm: IN_1 _
RELE 4 - ON; @ 30 cex

Yenoswe: 1 — 0 o CLM DEL (e

YaaneHHbid Mogyns KernelChip BsseasHo
5 | THM TEMP http://192.168.0.200:80 Cuerumsc: 1
“ ¥enoswe: - 35 OC Mapone: Laurent )
RELE_20 - ON Oanpe &
Twn: TEMFP YaaneHHoid HTTP Cepeep Cuerunx: O

Ycnosme: « -5 9C http://10.56.78.120:8080/get.php?event=T5

() cun DEL G5

71

CeoAHEA MHDOPMaLWA

Pene:
IN:
ouT:
ADC:
PWM:
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6.9 Cepsuc Ke-Oob.1axo

6.9.1 Bseeaenue

Texnonorust Ke-O61ako mo3BoJseT yIAICHHO B3aUMO/ICHCTBOBATH (ITOTyYaTh MOKA3aHUS
JIATYMKOB, MepelaBaTh KOMaH bl yrpasienus) ¢ moayisimu KernelChip naxe eciu y Moaysist HET
“Oenoro” BHemHero [P u mpsiMoil TocTyn K HeMy U3 TJI00aIbHOW CETH OTCYTCTBYET (HAXOAUTCS 32

NAT).

[Tpu ucronp3oBannu Ke-Ob6maka HET HEOOXOAMMOCTH B TOM, YTOOBI IIOKYTIaTh / BRIIACIATH Ha
KaX/1bIi MOy b TIepCOHANIbHBIN "Oenblit" cratnueckuit IP, 3anumarscs "npodpocom" TCP nopros Ha
poyTepe, penatb BOIpPOCkl 0€30MacHOCTH U T.J. JJ0CTaTOYHO TOJIBKO MOAKIIOYUTH MOTYJIb K JIOKAIBHOM
ceTHu, KoTopas uMeeT Bbixo B IHTepHeT u akTuBupoBath GpyHkuuto Ke-Obnaka.

Mojynb OyneT aBTOMaTH4eCKH NOJKII0UAThCs K cepBepy-nocpeiHuKy (cepBep Ke-ObGnaka) ¢
M3BECTHBIM 001menocTynHbIM [P ¢ 3ananHbIM iepuooM. Bo BpeMs Kax1oro ceaHca CBS3H MOTYJTh
nepenaer B O01aKko MOKa3aHUs AATYMKOB, a TAKXKE [10JIy4yaeT KOMaH/ Ibl yIpaBiieHus (Hanpumep, Ha
BKJIFOUCHUE peTie).

KommyTaTop nposaingepa
ycnyr goctyna B MHTepHeT

TnoBaneHbIN 1P

Monb3oBaTens

PoyTep noKkanbHOM ceTn
JoKanbHbIA IP

x
Cepeep Ke-OBnaka

Moaynb Laurent-2 J nobanbHbIA IP

JloKanbHbIi IP
Mpamoi gocTyn K NoKansHOMY . MoaknrwueHWe MoAYNA K CEPBEpY- MogKtoueHme nonb3osaTens

x i) " H
IP moayna HeBo3moseH :( nocpegHury ¢ “Gensim” rnobansHeIm k cepeepy Ke-Obnaka
IP (Ke-Obnako)
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Tereps Ist TOTO, YTOOBI TOCMOTPETH AaHHBIC MOLYJISl WIIH TIEpeIaTh €My KOMaH bl HET HYK/IbI
MOJK/II0YATHCS K HeMY Hampsmyro. Jloctarouno 3aiitu B WEB untepdeiic Ke-Oobnaxka (https://kecloud.ru
). B HeM mpecraBiiena nHGOPMAIUS O TEKYIIMX [MOKa3aHUSAX BCEX TaTYMKOB (BKIIOYAs HCTOPHUIO 3a BCE
BpeMst HaOumoieHni ). Tak jke UMeeTCsl BO3MOKHOCTh IIOCTPOUTH TPa)K KOHKPETHOT'O JIaTYHKa HITH
OTHpaBuTh Ke-KOMaH bl MOYIIIO JIJISl BBIMTOJHEHUSL.

OUT_5:
OUT 6
ouT_7:
OUT 8
OUT_ 9

| 4 BhiX0ogHble CMNOBBRIE AWMHKMK OUT

BHeWwHWIA Hacoc:
ouUT 11
ouT _12:

o o o o o o o O

284B218F622106D7 34.2

1 OaTuukK TeMnepaTypbl 1-Wire DS18B20, °C  2348218F62210807
USB nopT: 5.0
3
ADC_2: 0.0
MM, % OUT_ 1: 57

IN_1: 0

OTkpbiTHe aBepu: 0O

T Pacxoa BoAbl: 506

nn:ﬂ CUETUWKW MMNYNbCOE (NKHKK IN)

_—_— IN_4: 72
IN_5: 302
IN_6: 0
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HcTopus mokazaHuii JaTYMKOB XPAaHUTCS Ha CEpPBEPE ¢ BO3SMOXKHOCTBIO YA0OOHOTO MPOCMOTpa U
Bm3yasm3anuu B WEB unTepdetice B Bune rpadukos niau ckaunBanus Ha PC 111 1OMOJIHUTEIEHOTO
aHanmm3a 1 00pabOTKH.

KoTensnan

270

265

26.0

255

250

245

240 -

12:.00 14:.00 16:00 18:00 20:00 22:00 0000 02:00 0400 06:00 0300 10:00

Tun pecypca: OaTuuk Temnepatypol 1-Wire DS18B20
TewcTtoBoe MMA: KoTenbHan
Apnpec natyvka: 2BC3B1F8090000B9
YKcno oTCcUeTos: 28800
Nepwon oTcuetos (cex): 3.0
EpemMeHHOR MHTEpBaN: 2HaveHue:

Hauano: 2021.10.27 10:539:57 MAX: 26.56

OKOHUYaHWE: 2021.10.28 10:59:57 MIM: 24.06

ANUTENBHOCTh: 1d 00:00:00 CpefHee: 25.21
CKayaTh AaHHBIE B THT
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Pacxon sogbl
600
500
400
300
200
100
]
13:00 13:30 1400 1430 1500 1530 1600 1630 1700 1730 1800 1830
Tun pecypca: CueTUMKKM MMNYNBCOE (AKHWK IN)
TekcToeoe MMA: Facxon eogbl
Homep nuHuK: IN_3
YuMcno oTCYETOR: 7498
Mepwon oTcueToB (cek): 3.0
BpemMeHHOR MHTEpEan: 3Ha4YyeHue:
Hauano: 2022.08.04 12:40:06 MAX: 506
OKOHUaHKE: 2022.08.04 18:55:57 MIN: 0
ANWTenbHOCTb: 0d 06:15:51 Cpegxes: 356.86

[Momumo WEB untepdeiica, Ke-Obmako npeaocTapiseT BO3MOKHOCTh UCIONIb30BaTh API
MO3BOJISIIOIINN HHTETPUPOBATH yIIpaBieHue MoaysiaMu yepe3 Ke-Oo6iako B Baml codT / mporpaMMHBbIN
npoaykt ucnonszyst HTTPS GET/POST 3ampocst.
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6.9.2 TpebdoBanus

Jlns pabotel pyHknmoHambHOCTH Ke-O0maka Heo0X0oauMo cieayole ooopyaoBaHue /
nH(ppacTpyKTypa:

1. Monyns Laurent-2
2. Oo6nosnenue npomuBku (L211 unm nocneayromas 6osee crapiasi BEpCHsi)

3. JlokaspHas ceTh C BBIXOJIOM BO BHEUIHIOIO TI100albHYIO ceTh IHTepHET
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3axoaum o aapecy WEB cepsuca Ke-o6maka: https://kecloud.ru

e

i Ke-Obnaxo

& kecloud.ru

UTo Takoe Ke-Obnako? MaHens ynpaeneHus 2 Llogin

Maponb: | |

g—

Bxon B Ke-O6nako

‘ Bxop, === ‘

HoBBIl NoNbI0EaTEND

© 2021 KERNELCHIP / Ke-CLOUD

Jlst pabotsl B O01ake HE0OXOAMMO cOo3/1aTh akkayHT. Haxkumaem Ha ceoliky “Hoswiii [lonb3o06amens’.
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3anonHseM MoJst perucTpaioHHo Gpopmbl. BaxkHo yka3aTh AEHCTBYIOLIHNI aapec AIeKTPOHHOU
MOYTHI — 3TO CIMHCTBEHHBIN KaHAJ CBSI3U C BAMU B ClTydae HEOOXOAMMOCTH BOCCTAHOBJICHUS MAPOJIS HIIH
pelIeHus APYTUX BOMPOCOB.

Je
[z

Home YTo Takoe Ke-Obnako? MaHens ynpasnedns

15

Co3anaem HoBbIl akkayHT Ke-Obnako

GamMunnAa:

MmM#a, oTyecTeO:

E-mail:

Mapons:

BPEMEHHEIH 30Ha:

YKCNO C KapTUHKK:

MeaHoB

MpegcTaesTech, _CPKEH'y'f:lCTa.

|MBaH MBaHoBMY

| MNpeacTaesTech, _CPKEJ'I}'HCTE.

| test@test.ru

E-Mail Tar e Gyaoer mcnonb308aThCA KaK NOTMH ANA

aoctyna & Ke-06nako

123456

MpuaymaiTe, noxanyicra, naponk. He MeHee 6

cWMBOnOB: a-z, A-Z, 0-9,!

[UTC+3 (Mockea)

o MHdopMaUmMA o BPEMEHW NOAKNIOYEHHWS MOAYNR K

obnaky GyAeT NpMEAZAHA K 3TOH BpEMEHHON 3oHe.

OTnpasuTe ===

© 2021 KERNELCHIP
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Otmuuno! Bel TonbKO uTO 3apeructpupoBanuch B cepuce Ke-Ob6naka. Tenepb MOXXHO
aBTOPU30BAThHCS UCIOJIb3Ys TOJIBKO YTO CO3JaHHbIE JIOTUH U MapoJib NEPEHIs 10 CChlIke “Boiimu 6
akKayHm’.

b Ke-Cloud x + Q

&« & 8 kecloud.rufadd_new.php T B o :

Ypa! AkkayHT co3gaH.

Tenepb Bbl cMOXeTe A00aBWTL BOEMOXHOCTH Ke-06naka k BawuMm ycrpolcTteaM KernelChip.

norwn:  test@test.ru
Maponb: 1 23456

BoliTh B aKKayHT

© 2021 KERNELCHIP / Ke-CLOUD

Otmuuno! Brl yenemno aBropuzoBanuch u Bouutd B WEB cepsuc Ke-O6maka. [lepexonum B
MaHeb YIPaBICHHS.

Home YTto Takoe Ke-Obnako? MaHenb ynpasneHus 8 test@test.ru Logout

Bxoa B Ke-06nako

3ppaBcTByiTe, MBaH MBaHOBMY !

MNaKenb ynpaeneHuAa

© 2021 KERNELCHIP / Ke-CLOUD

79



PykoBoACTBO MnoJfib3oBaTtens Moayns Laurent-2

OxkazaBIuch B MaHENH yIpaBIeHUs, YBUIUM coolleHre 00 oTcyTcTBUn Moayneid. Heobxonumo
00aBUTH MOJYJIb (MOYJIN) B CUCTEMY U MIPUBS3ATh €ro K akkayHTy Ke-O6maka. Haxumaem Ha cChUIKy
“Ilobasums HOBbLI MOOYIb .

® Nanenb ynpasneHus

Oo03EWTL HOBLIA MOOYNb

i

Moka HeT HKW oaHoro MOoayna o

& 2021 KERNELCHIP f Ke-CLOUD

Bpemenno obparumcs kK WEB unTtepdeiicy moayis Laurent-2 KOTOpBI MBI XOTHM MOJIKIIOYUTH
k O6naky. B pa3nene “Uudopmarus o Moayne” Ham NOTpeOyIOTCS JaHHBIE O €r0 CEpUITHOM HOMEpe U
MAC anpece.

3axoaum B WEB untepdeiic momxyns. [1lo ymonuanuto, y moayns ctarndeckuii I[P anpec
192.168.0.101 (srorun: admin / maposns: Laurent). Cekiust “Hugpopmayus o mooyne”.

MHbopMauua o Mmogyne MnopT &

MHdopMauma o Mmoayne

Of0wan CHCTEMHEA MHPOPMAUWA O MOQYNE: BEPCUMA BHYTPEHHErD NPOrpaMMHoOro oDecneyeHna, CepUrHER
Homep, MAC agpec.

Twn moayna
Laurent-2

CepHiHBIN HOMaD

B890-KF5A-GLE4-HAL12

BepcwAa nporpammecro obecneyaxus

L210

MAC agpec

00:04:A3:FF: FF:00
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3anonusieM noss popmsl, onuckiBaroye HOBbI Moysib Ha WEB crpanune O6mnaka. Tak xe
n00aBIIsieM TEKCTOBOE OMUCAHKE YTO OBl OBLIO MPOIIIE €r0 HAUTH B CHMCKE MOJTyJICH B MaHEIn
ynpasinenusi. Haxxnumaem Ha KHOTIKY ““/Jobasumb”.

[NobaBnsieM HOBbIN MoAYy b

R CepuiHLIi H ate X000
Cepuiitiuiit Homep: B890-KF5A-6LB4-HA12 Sy ponep Homyna B GopraTe JORERHE
MAC agpec: 00:04:A3:FF:FF:00 MAC anpec mogynsa 8 dopmare XXz 000200 XXX

MNpov3BonbHOE ONHCAHWE MoAynsa. HanpuMep -

TexcTosoe onucanne: |Mogynb B KOTENbHOW KotenwHasi' win 'Haua’

[obaButs >=>=

€ 2021-2022 KERNELCHIP / Ke-CLOUD MapTHep npoekTta: Masterkit

Otnuuno. Monyinb no6asiex B O6mako. st Hero cpopMupoBaH YHUKAJIbHBIN KIII0Y B BUJIE
TEKCTOBOM cTpOoKHU. IToka MOXKHO BEpHYTHCS B MAHENb yIPaBICHUS.

Ypa! Moayne nobasneH.

SN: B890-KF5A-6LB4-HA12
MaC:  00:04:A3:FF:FF:00
Kniow: pSMKNNDpCaEt1GjXntMvXHvVIIYSQ!tne

Qcranocb YKazaTb MOOYNK ero KNy 4ocTyna W oH CMOXeT NOAKNHRUYWMTDCA K Ke—{}ﬁnar{y.

BepHYTbCA B NaHenb ynpaeaeHWA
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Wrak, B maHenu Tenepb NPUCYTCTBYET HH(OpMALKs 00 OTHOM MOJYyJIe KOTOPBIH MBI TOJBKO YTO
no6aswm. OxHako nose “Ilocrednee nooknouerue ” TIOKa IMyCTOE U KpacHOTo 1BeTa. Bee moromy 10
MOJIYJIb ellle He OBLJI HACTPOCH Ha MoKIoYeHre K O0IaKy U HU pa3y HE BBIXOJMII HA CBS3b.

® nNanens ynpaenenus

No63aBuTb HOBBIA MOAY b
N2 <]
MmA Mogyns B KOTENbHOK
Tun
Cozgan 2022.07.13 09:39:55
SN B890-KF5A-6LB4-HA12 }
MAC 00:04:A3:FF:FF:00
Ko pIMKNNDpCaEt1 G XntMyXHVIIYSQ ! tne

Kak AaBHO MOOYMB BEIXOAMA HA CBA3b C OGnakoM?

- MeHee 1 MuHYTHI HaZaa

1-15mMuH

15 MuH - 1 yac
1- 3u4aca

3 - 24 uaca

- HE NOAKAKYENCA HY pasy WnK npowno Bonee CYTOK

© 2021-2022 KERNELCHIP / Ke-CLOUD Mapthep npoexTa: Masterkit

[Topa 5T0 MCTPaBUTH M HACTPOUTH MOJYJIb Ha MojKItoYeHne k Ke-Obmaky. s moaKmoueHus K
O06naky, MOZyJb JOJDKEH HAXOJUTCS B CETH U3 KOTOPOM €CTh BBIXOJ B IJI00aNIbHYIO ceTh MIHTEpHeT.
[Mpenmnonoxum, uto ecth mojaceTh 10.56.75.X U3 KOTOPOH ecTh BBIXO[ “HapyKy™ a Tak ke B HEH ecTh
DHCP cepsep. Hactpoum Moysibs Tak 4To Obl OH NOTYYMJI JIOKaNbHEIH [P B aTOM nmoacetn
aBTomarnyecku yepe3 DHCP.

Haxomsces oka B moacern 192.168.0.X (o ymorganuto, y MOIYJIsl CTATHUECKUH apec
192.168.0.101) B WEB untepdeiice momyns 3axoaum B pasaen “Obwue Hacmpoiiku”.

CAT
Light

HTTP://

R

Ofwme HAaCTpoMKK
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PykoBoACTBO MnoJfib3oBaTtens Moayns Laurent-2

B pasnene “Cemesvie nacmpotixu mooyas” Bknrodaem DHCP. Jlanee, monkirodaemM MOTyJTb
Laurent-2 ¢pusnuecku k moacetu 10.56.75.x

CeTeBble HACTPOMKKW MOOYNA

CEeTeBLIE HACTPOMKM Mogyns, HoMepa TCP NopToE pasnuuHex WHTepdelcos
MAC anpecc: 00:04:A3:FF:FF:00

DHCP:

IP agpecc: 192.168.0.10

Macka nogceTu: 256 255 2550

OCHOBHON WAKS: 192.168.0

HaﬂLDSEaﬂeihBN5m|Lauent2 ||M3MEHMTb|
Komaxaxsii TCP nopT: |242-"— || MzmeHnTh |
TCP-2-COM nopr: |2525 || WameHnts

Web TCP nopr: |BO H NamennTs |

Kak y3natp kakoii I[P nomyuun moayns uepes DHCP B HoBoii cetu? [[ist aToro yao6Ho
Bocriosib3oBaThest NetBIOIS Name koTopslii mo ymonuanuro pasex “Laurent-2” (cm. CereBble
HACTPOMKH BbIiIe). MoxHO B KoMaH10# ctpoke (OC Windows) BBIMOJHUTE KOMAHTY

ping Laurent-2

-

BEX Administrator Clwindows\system32hcmd.exe | = | [= |i\3-]

Microzoft Windows [Uersion 6.1.76011]
Copyright <c>» 2009 Microsoft Corporation. All rights reserved.

CislUzerss >ping Laurent—2

Pinging Laurent—2 [10.56.75.471 with 32 bhuytes of data:
Reply from 10.56_.75_47: bytes=32 time=2msz TTL=100
Reply from 10.56.75.47: hytes=32 time=1m=z TTL=100
Reply from 10.56_.75._47: bytes=32 time=1ms TTL=100
Reply from 10.56.75.47: hytes=32 time=1m=z TTL=100

Ping ztatistics for 10.56.75.47:

Packetz:- Sent = 4, Received = 4, Lost = 0 {0 loss),
Approximate round trip times in milli—seconds:

Minimum = 1imsz,. Maximum = Zms, Average = 1ms

C:~Uzeprssdivanour

Bumgum uto moaysro Obu1 npucsoeH IP = 10.56.75.47. B WEB unTepdeiic Moyns MOXKHO
MOTIacTh UCTOJB3Ys Kak 3ToT IP B ssBHOM BHjie Tak 1 NetBios Name Laurent-2:
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@ Laurent-2 Web Interface X +

“ & A Notsecure | laurent-2/ & » 0O o :

Laurent-2

Moayne Ethernet pene

Web-uxTepdelic Mogyna Laurent-2
MoTpedyeTca yKasaTs NOMMH W Napoike 4OCTYNE K
uuTepdelcy (No YMONYaHWE NorvH admin, naponk -

Laureni).

© 2022 KernelChip

B HaCTpOﬁKaX MOAYJIL MOKEM YBUICTb KAKUC CECTCBbIC PEKBU3HUTHI OH IOJYYUII 110 DHCP.

CeTeBble HACTPOWUKKM MOAYNA

CeTeskle HACTPOMKW Moayna, HoMepa TCP nopTos pasnWuYHEX MHTEpGERCOE.

MAC aapecc: 00:04-A3:FF:-FF:00

DHCP:

IP agpecc: 10.56.75.47

Macka noaceTu: 255 255254 0

OCHOBHOM WKS!: 10.56.74 1

MetBIOS Mame (MBNS): |Laurent-2 || MameHnTh |
KomaraHoid TCP nopT: |2424 || MameHnTh |
TCP-2-COM nopr: |2525 || Namenurs |
Web TCP nopT: |BCI || MameHnTh |

AJNBbTepHATUBHBIN CIIOCO0 — Ha3HAYUTH “B pyuHyro~ cratuueckuil IP anpec (a Tak sxe Macky u
IIUTIO3) HEOOXOAMMOM HaM TOJICETH.

Bepremcs k Hactpoiike Ke-O6maka. 3axo1uM B COOTBETCTBYIOIIMK pa3/ies B TJIABHOW MaHETH
WEB unTtepdeiica moyns Laurent.

HTTP://

Ke-Obnako
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PykoBoacTBO nonb3oBaTtensa moayns Laurent-2

[TepBBIM nemoM HEOOX0AMMO yKa3aTh K04 O6maka. C mOMOIIBIO 3TOTO UASHTH(PUKATOpA
O065aKk0 CMOXET rapaHTUPOBAHO OINPEAETUTH UTO MOAKIIOYAIOIIUICS K HEMY MOJYJIb UMEHHO “Hamr’”.

Ke-O6bnako

BesonacHoe ynpasneHKWe MoayneM depes “obnaxo” KernelChip ws cetw MuTepHeT. Mo3sonaer
E3aMMOAENCTEDBATE C Moayne 3a NAT (koraa y moaynsa Het ceoero "6enoro” IP w/unw TCP nopTel He
"npobpowenen” B poyTepe). HeobxoawMo co308TE aKKaYHT W 3apErMCTPHMPOEATE MOOYNb B Ke-0Gnake

‘R Hactpoitku

Pexum padoTel:

Mepuoa CBA3M: 15 »|cex

Enwoy noctyna:  He yKazaH

KUY MOMHO NOAYYWTE COSAAE aKKayHT W SaperMcTPHPOBaE MOdYNe Ha cailTe Ke-O6naxa

|? || CoxpadnTs

Haxumaem Ha ccpiiky “Kinrou 0ocmyna™ M B IOsSIBUBILIEECS] OKHO BBoZa konupyem Kitrou
(TexcToBas cTpoka JuIMHO# 32 cuMBona) u3 untepdeiica Ke-Obnaka (moka3aHo Ha pHCYHKE HUXKE).
Haxumaem Ha kHOnKy “Coxpanums’.

M2 =}

Mrma Mogynb B KOTENbHOH

Tun

Cozgax 2022.07.13 09:39:55

SN B390-KF3A-OLE4-HAL1Z )
MAC 00:04:A3:FF:FF:00

Koy

Craryc kmoua B WEB unTepdeiice Moayist ”BMEHUT CBOE COCTOsSIHHE Ha “Bgeden”. Kirou
COXPAaHSETCS B YHEPTOHE3aBUCUMOMN aMSITH.

R HacTpoiiku

Pexum paboTel:

Meprog cEA3K: 15 »|cer

Knwu noctyna: BBeped

KNkY MOMHO NONYYWTE CO3AAB aKKayHT M 3aperucTpMpoBaB MOgyNe Ha calTe Ke-Ofnaxa

pIMKNND pCaEt1 GjXnthyvXHyliY 9Qltne || CoxpannTs
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[TocneqauM maroM HE0OXOUMO aKTUBHPOBATH (BKIIOUNTE) QyHKroHan Ke-Ob6naka Ha Moayie
JUTSl 9€TO B BBIMAIAIONIEM CIIUCKE “Pedicum pabomur” BeioupaeM Bapuant ON. Tereps Moayss ¢
3aJJaHHBIM TEMIIOM (10 YMOJUYaHHIO — pa3 B 15 cekynm) Oyzaer neiTarbes noakmounTbes k Ke-Oo6maky,
aBTOPU30BATHCS HA HEM MCIOJIB3Ys KIIOY JIOCTYIIA U B CIIy4yae ycIexa rnepeiarh eMy TEeKyIIHe MOKa3aHus
IaT4uKoB. 3a0eras BHepesa, ykaxem, 9to oT O6maka MOIysIb MOXKET HMOJTYYHTh ClIUCOK Ke-komann ams
BBITIOJTHEHUS (HallpUMep, KOMaH Iy Ha BKIIIOUEHHUE perie).

R Hacrpoiiku

Pemxum paboTh:

Mepwog CERA3M: 15 »|cek

Knwu noctyna: BBeged

KMy MOMHO NONYYWTE COZAAE aKKaYHT M 2apervCcCTPMPOoEaB MOdy Nk Ha caiTe Ke-Obnaxka

pIMKNNDpCaEt1 GXnthivXHvliY 3Qlinc || Coxpanums
CraTtyc

CraTyc: YCnelWwHslW CeaHc CBAZK ¢ obnakoM

Moaknmodesua:

YonewHee: 27

Heynauxsie: 0

B WEB untepoeiice Obnaka cpasy xe oTpasutcs (HakT “cBeKero” MmoAKII0YSHU MOTYJIS.

® nNanenb ynpaeneHus
e

NofaeuTb HOBBIA MOAYNb

N2 6

Mms Mogynb B KOTENbHOMR

Tvn Laurant-2

CozgaH 2022.07.13 09:39:55

SN B&90-KFSA-6LE4-HALZ )
MAC 00:04:A3:FF:FF:00

Koy PYMKNNDpCaEt1GIXntMvXHVIIYSQ ! tne

MNocneauee nogkmoueHie _

Kak naeHo MoAynb BEIX0AMA HA CBASE ¢ OBnaxomM?

- MeHee 1 MWHYTBI Ha3Zaq

1- 15 MuH

15 muH - 1 4ac
1- 3uaca

3 - 24 vaca

- HE NOGHNKCYancy W pasy unKW npowno Gonee CYTOK

® 2021-2022 KERNELCHIP / Ke-CLOUD MapthHep npoekTa: Masterkit
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[lepeitnem B CEKLMIO TEKYIIMX MTOKa3aHUN MOayJs. JlJist 3TOro ciieyeT HaKaTh Ha 3€JICHYIO
CTPEJIOYKY COOTBETCTBYIOIIETO MOJTYJIS:

M2 5]

MmA Mogynb B KOTENbHOM

THN Laurent-2

CozgaH 2022.07.13 09:39:55

SN B390-KF5A-6LE4-HA12

MAC 00:04:A3:FF:FF:00

Knwoy pSMKNNDpCaEt1 GiXntMyXHVIIYSQ!tnc

[TosiBUTCS OKHO, B KOTOPOM 10 MOPS/IKY MPECTABICHBI BCE aKTUBHBIC TATYMKY U arlapaTHbIC
pecypchl MOJyJIsl @ TaK e UX TEKYIIUE 3HAYCHUSI TOTYYCHHBIC [TPU TOCISIHEM MOIKITFOYCHUN MOTYJIS K
O6naky.

[aHHble HWXe BNy NonyyeHsl 5 cek Hazan

{B BpeM#s € MOMEHTa cTapTa moaynsa (uptime)  0d 00:50:48

RELE 1: 1
RELE_2: 0
RELE_3: 0
RELE_4: 0

Pene

ouT_1: 0

ouT_2: 0

oQUT_3: 0

OUT 4: 1

OuUT_5: 0

G—’ BoiX0AHbIE CHAOBBIE NHHMM OUT OUT_6: 1
ouT_7: 0
OUT_8: 1
ouT_9: 0
ouT 10: 1
OouUT 11: 0O
0

OUT_12:

Oatumkn TeMnepaTypol 1-Wire DS18B20, °C  28F100FA0S00008F

l 28F100FAOS0000BF 25.4

WM, % ouUT_1: 72
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HNudopmanus B Ke-Ob6iake, B 4aCTHOCTH, HIMEH JaTYUKOB / PECYpPCOB MOXKET OBITh
CHHXPOHHU3UPOBaHA C TAKOBOM Ha CaMOM MOJIyJie. 3a1aJiM TeKCTOBbIC HMEHA HEKOTOPBIM arapaTHbIM
pecypcam B cooTBeTcTBYIOIIEM paznene WEB untepdeiica moaysst Laurent-2 (Obwue Hacmportixu).

JocraTouHo Ternepb 00HOBUTH cTpanully Ke-O0naka 1 nMeHa BceX JaT4uKOB / pecypcoB OyyT
CUHXPOHU3UPOBAHBI C MOJIyJIeM (pazyMeeTcs, MOAYJIb I0JKEH BBIMTH Ha cBs3b ¢ OOIakoM ¢ MOMEHTa
IIOCJIEAHETO U3MEHEHMSI UMEH PECYPCOB).

JHarHesie Heoke Gonm nonyYesnl 1 cex Hazan
HacTpolika UMeHW annapaTHbIX pecypcos

B Web vHTepdeiice KaxaoMmy annapaTHOMY PECYPCY MOXHO YCTHOBWTE

i:% Bpems C MoMEHTE cTapTa MogynA (uptime]  Od 06:19:37
15 cumBonos.

KyxHA Ha naue: 0O

1 RELE_1 |Ky}(H;| Ha gave | | MamennTe |
RELE_2: 1
2 RELE_2 |RELE_2 | | l«"IaMeHHTb| ‘ Pane RELE 3 1
: RELE_3 |RELE_3 | | Mamesms | RELE_4: 0
4 RELE_4 |RELE_4 | | l«"IameHHTb| ouUT_1L: 0
5 IN_1 |IN_1 | | MameHnTe | ouT_2: 0
& IN_2 |OTK|JI:|ITI'13 OBEpH | | MameHHTb| OUT_3: 0
ouUT_4: 0
7 IN_3 |Paqu,q, BOJbI | | MameHnTs |
oUT_5: 4]
g IN_4 |IN_4 | | MameHuTb| ouT & 0
E—’ BeromHel2 cnoakie muede OUT -
5 IN_S |IN_5 | | MameHMTb| ouT_7: 0
10 IN_6 |IN_E3 | | MameHMTb| ouT_8: 0
ouT_2: 4]
11 OUT_1 |OUT_1 | | MameHMTb|
BrewHui Hacoo: 0
12 QOUT_2 |0UT_2 | | MameHMTb| QUT_11: 0
12 QUT_3 |OUT_3 | | MaM&HHTb| ouT_12: 0
14 OUT 4 |OUT_4 | [ Mamenns | 284B218F622106D7 33.2
1 Damiikk Temnepatypel 1-Wire DS18B20, °C  2paszissazziosns
15 OUT_5S |OUT_5 | | MaM&HHTb| 2
15 out_s |OUT 6 MamenHnTs \
- | — | | | aun. 8 USE nopt: 5.0
17 oUT_7 [OUT_7 | | Vamenums | 2 ADC_2: 0.0
18 OUT_8 |'DUT_B | | MaMEHHTb| _
LLIIM, % ouT_1: 57
13 OUT_S |OUT_9 | | MEM&HHTI:-|
20 OUT_10 |BHeu1Hv||F1 Hacoc | | l«"IaMeHHTb| IN_1: 0
OTKpeITME Osepu: 0O
21 DOUT_11 |OUT_11 | | l«"IameHHTb| 5 0e
N 007 e WMy neces [naHean IN) ACKOA B0As
22 QUT_12 |OUT_12 | | l«"IameHHTb| rrre B IN_4: 72
2z ADC_1 |USB nopt | | MameHnTe | IMN_5: 302
24 ADC_2 |ADC_2 | | MameHHTb| IN_6: 0

Eciu Ha)kaTh Ha MMsI allIapaTHOTO pecypca MOYKHO MOCTPOUTh Tpaduk U3MEHEHHS TTOKa3aHH i /

cocTtosiHUS Aatuuka. I[lo YMOJIYaHHUIO, I‘pa(bm( CTPOUTCA HA TCKYIJ_[I/Iﬁ JCHB.
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28F100FA090000BF
254
253
252
251 - |
N
[
[
[ 1
250 Y Tmnnom
||
| |
||| |
249 I et
248 - _
10:05 10:10 10:15 10:20 10:25 10:30 10:35
Twun pecypca: OaTumk TemnepaTypol 1-Wire DS18B20
TekcTtoBoe Mma: 28F100FAO0S0000BF
Appec natunKa: 28F100FADS0000BF
Ywncno oTcyeTos: 412
MNepwog oTcueToe (cex): 4.7
BpeMeHHOR MHTepBan: 3HaueHue:
Hauano: 2022.07.13 10:03:24 MAX: 25.4
OKOHYaHWe: 2022.07.13 10:35:46 MIN: 24.9
OANUTenbHOCTb: 0d 00:32:22 CpegHee: 25.13
CKauYaTh AaHHbBIe B TXT

JlaHHBIE MOYKHO TaK K€ CKa4aTh B TEKCTOBOM BHJIE (BpeMs — MOKa3aHUE JaTYUKa) TS
MTOCJIEIYIOIIET0 aHaIM3a WK JOTIOJHUTEIHHOM 00padoTku (Hampumep, B Excel).

EcTb BO3MOXHOCTh MOCTPOUTH I'paUK 3a YKa3aHHBIHN JI€Hb B IPOILIOM Ojaroaapst Tomy uto Ke-
OO6nako XpaHUT MOKa3aHUS JATYUKOB.

MokaselEaTe rpadiky 3a

|E’HaaaHthﬁ| JeHb V|
CerogHAa

Buepa

Mocnegnue 24 yaca
Oauuble Hxe Boinu nony e R IR
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[Tomumo mosryueHust mokazaHui JaTyukoB ¢ MoayJst, Ke-OGmako mo3Bosser otnpasisaTh Ke-
KOMaH/Ibl MOJTYJIO TIPU €ro NoJKIr4YeHu k O6aky.

Jo6aBuM Takyro BO3MOKHOCTh. HaxkumaeM Ha cChUIKY “/[o6asumb s1emenm ynpasieHus’” .
[TosiBUTCS OKHO, B KOTOPOM HYKHO 33/1aTh CTUCOK Ke-koMaH 1 (MX MOXET ObITh HECKOJIBKO; KaXK/1asi Ha
OTJINIbHOM CTPOKE) U Ha3BaTh yA0OHBIM 00pa3oM 3TOT 3JIEMEHT ynpasieHus. Ha wimoctpanuu Huxe ¢
nomoIpio AByx Ke-komany OyayT BKITFOUCHBI 2-0¢ U 3-¢ pene. Haxxnumaem Ha kHOTIKY “Cozdamsb”.

No6aBuTb 3NeMeHT ynpaBneHua

AnAa Toro yto Bbl oTNpasMTb Ke-KoMaHAbl yNpaeneHUMA Ha MoAynb 4epes OBnako,
HanpuMep, BKNKUYWTL pene, cnegyeT co3faTe T.H. ZNIEMEHT ynpaeneHua. 3To Habop Ke-
KOMaHA KoTopble DyayT oTnpaBfeHsl MOAYA Npy bmaniem ero NogKnoYeHHn K

Obnaky. KoMaHdel 2a3NWcbIBaAKOTCA 04Ha 23 APYrof C HOBOW CTPOKW, CyMMapHo He Donee
200 cMMeONOE.

TekcToBOS MMA: |BK.I'|IC'LIIr"|Tb KOTEN W CUrHaNM3aUMeD

SKE,REL,2,1
SKE,REL,3,1

CnUcok Ke-woMaHg:

OTmesa ‘ ‘ Coznate

B cnucke snemeHTOB YHpaBJICHUS IMOSABUIICS BHOBD CO3JIaHHBIfI OJICMCHT.

No63aewTs 3NEMEHT YNP3ENEHWUS

M2 mA Cratyc Actions
| NobaenTs B ouepes |
BKNKYMTE KOTEM M CHIHANM3aumw0
1 SKE,REL,2,1 | YOoanuTs WMz odepedu |
SKE,REL,3,1

| YOanuTe KoMaHgy |

Ecnu Haxath Ha KHONKY “/[ob6asumb 6 ouepeds” TO JaHHbIE KOMaH bl OyAyT 100aBJIEHBI B
oyepesib Ha OTIPABKY MOAYIIIO MpH ONmkalieM ero nojaxitodeHnu k O0naky.

N2 KmA CraTyc Actions
| [NobaeuTe B cuepee |
BKAKOUYKTE KOTEN M CUTHANW3aLMKD
1 $KE,REL,2,1 2021.10.28 14:30:17 | Yaanute us ovepegm |
$KE,REL,3,1

| YOanuTe KOMaHZy |
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Kak Tonsko MOAYJIb MPOU3BCACT NOAKITHOUCHUC — JaHHBIC KOMAaH/IbI 6YHYT OTHPABJICHBI CMY Ha
BBIIIOJIHEHUC.

N2 MmA CraTyc Actions
| MoBaeuTs B ouepess |
BEAUMTE KOTEN M CUMHANWMZALMKD
1 $KE,REL2,1 OTNpaBneHo Ha MOAYNb | YAanuTs U3 o4epeiy |
$KE,REL,3,1 2021.10.28 14:30:20

| Yaanute komangy |

[Tpu sToM B uHTepdetice O6aka Mbl CMOKEM YBHIETh U3MEHEHHE COCTOSIHUSA PeJie TOJIBKO Ha
cieayroeM noakiroueHuu k O6aky (Ipyu NOJKIIOUYEHUH K cepBepy MOyJIb CHayaja rnepegaer
TEKyLIHe M0Ka3aHUsl JaTYUKOB, 3aTeM O0JIako B OTBET MOJKET IepeciaTh KOMaH bl yrpasieHus. Ha

ATOM TEKYIIMH CEaHC CBS3U 3aKaHuMBaeTcs). Ha ciemyromieM ceance CBSA3U Mbl YBUIMM W3MEHEHHE
COCTOSIHMS 2-TO U 3-€Tro pere.

Takux 3J€MEHTOB yIpaBICHHUS MOXKHO JOOABUTh HEOTPAaHUYEHHOE KOJI-BO JJISl KaXKI0TO U3
Moayneil. Harpumep, HUKe MOKa3aH enie OJAMH CO3JaHHbIN 3JIEMEHT KOTOPBIN C IMOMOILBK) KOMaH bl
$KE, REL, ALL, 0000 BbIKJIFOUAET BCE YeThIpe pene Mmoaysst Laurent-2.

N2 MR CraTycC Actions
BKAKUWMTE KOTEN M CHMHAMTWZaUMI0 | SELTETeE IR |
1 $KE,REL,2,1 OTnpasneHo Ha Mofy b | YnanuTe nz odepenm |
$KE,REL,3,1 2021.10.28 14:30:20

| YaanuTs komangy |

| dobaenTe B ouepeis |

BBIKAOYMTL BCE pene E |
2 .10. :33: ANUTE W2 oUEpenn
$KE,RELALL, 0000 2021.10.28 14:33:26 fi peq

| YOanuTe KoMaHay |

[TpemycMoTpeHa BO3MOKHOCTh BbI30Ba BBITIONHEHUS dneMeHTa yrpasienus mo URL ccruike 6e3
HEOOXOAMMOCTH 3aX0IuTh B 00muii nuTepdeiic Obmaxa.

https://kecloud.ru/cmd.php?id=hsf7xBf5a

Hanpumep, Takyto cChUIKY MOKHO COXPaHUTh B 3aMeTKaxX cMapT(oHa WK Pa3MECTUTh KakK SPJIbIK
/ ccpuky. JloctaTouHO Oy/eT HaXKaTh Ha CCBUIKY (@ Tak )K€ IMPOUTH aBTOPU3AIHIO) YTO ObI JOOABUTH
KOMaH/Ibl B 0Uepe/ib Ha BBIOJIHEHHUE.

Takas ¢pyHKus OyZeT peaqn3oBaHa 4yTh MO3Ke IpU pa3BuTuu ceppruca Ke-Oobmnaxka.
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6.9.4 API Oonaka

[Tpexycmorpena noaaep;xkka API Ke-O6maka mis uarerpatopos. Mcmonssys HTTPS GET /
POST 3ampocsr k cepBepy MOKHO BBITIOJHSATH BCE THIIOBBIE ONepanui (TIOTYYUTh MOCICIHUE TIOKa3aHUS,
MOJIYYHUTh MTOKA3aHMS 33 YKa3aHHBIHN JIeHb; 100aBUTh Ke-koMaHIbl B 04epelb Ha BBIMIOJIHEHUE U T.11.).

API no3BosIMT MHTETPUPOBATH yIIpaBiieHHEe Moy siMu uepe3 Ke-Ob6uako B Ba cot /
IIPOrPaMMHBIN IIPOJYKT.

Takast pynkius OyneT peaan3oBaHa 4yTh MO3KE NMpuU pa3BuTuu cepsrca Ke-Obmaka.
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/. TloaroroBka moayJs K padorte

Jnist Toro uToOBI HaUaTh paboTy C MOYJIEM C IOMOIIBIO IPSMOTO COSTUHEHUSI MOYJIb — KOMITBIOTED
10 CeTH, HEOOXOIMMO IIPOU3BECTH PsIJl HOATOTOBUTEIbHBIX ONEpaluii, 8 UMEHHO IIPOU3BECTH HACTPOUKY
CETEBOI'0 COCIUHEHUS.

7.1 Hactpoiika ceTeBoro coequHeHus 1 Windows

Jns Havana nmpouecca NoAKIYeHus 3aiaure B pasaen [lyck — [lanens ynpasnenus. B paznaene
Cemb u Hnmeprem HaXXMUTE CCUIKY [Ipocmomp cocmosanus cemu u 3a0a4:

i

S~
U@v|@ » [MaHens ynpaeneHua »

HacTpoiika napameTpoB KOMNBHOTEPa

i Cuctema 1 Be30NacHOCTb
r lMpoBepka COCTOAHWMA KOMMNBHOTERE
3 -':\pXHEHpCEEHHE,J,EHHbIX KoMMOBHITERS
Mouck n WCnpagneHne I'IPCE.HEM

v, CeTb M ViHTepHeT
ul [pocmoTp cocToAHMA CETH M 33834

= Bribop napaMeTpos AoMalLHER rpynnk 1
obLuero 4ocTyna K JaHHbIM

B OTKPBIBLHIEMCS OKHC Ha MAaHCJIN CJICBAa HAXKMUTC CCBUIKY Hzmenenue napamvempoe adanmepoe:

o] @]
@Qv L & CeTb.. b LlenTp ynpaenenina cetami n oBLLMM AOCTYT... - |¢¢| | Mouck & naHeRU ynpasneHus jel |
I@I -

MaHens ynpasneHmna -

AOMALLRAR CTPAHNL [NpoCMOTP OCHOBHBIX CBEAEHWMIA O CETH W HACTPORKa MOAKAKUYEHWA

P L Ak @ MpocmeTtp nonHoi KapTel
=

¥npaenedwe BecnpoBogHBIMKA =

“ OGNANOV-F'C Heckoneko cetei MHTepHer

MzmeHeHne napameTpos (3ToT KomMnEroTEp)

i MpocmoTp aKTHEHBE: CETER MogknroYeHne LK oTEIFYEHNE

KarmeHnTs ACNOAHWTENEHBIE

E Tun goctyna: WHTepHer =
napamMeTpel obLLEre qocTyna
F E i ey JomaluHas rpynna: Mpucoeguien
< Onlime281 MNoaknroueHua: .l BecnpoeogHoe
[‘l_,/-f AomaluHan ceTs ceTeBDE
COEAMHEHMHE
(Onlime2&l)

Haxxmute npaBoii KHOIIKOW MBIIIM HA UKOHKE CETEBOTO COETMHEHUS], aCCOLIMMPOBAHHOIO € TOMU
CETEBOI KapTOW KOMIIBIOTEPA, K KOTOPOH BBI IJIAHUPYETE MOAKIIOUATh MOLyJb. OTKpoiTe pas3ien
“Ceoticmea’.

93



PykoBoACTBO MnoJfib3oBaTtens Moayns Laurent-2

—— —
@uv| & ¢ Ceth w MIHTepHET b CETEBLIE NOAKAHOHEHHA - |*’r¢ | | Mouck: Ce
¥nopagounte - OTknroveHWe CETEBOTD YCTROWCTES AnarHocTEa NoLKAHYEHNA »

" VirtualBox Host-Only Metwork
& [logknrodeHo

& VirtualBox Host-Only Ethernet Ad...

L". Viware Network Adapter Viinetl L-' Viware Network Adapter Vivinetd
M L
i p”

Client Connection

l: Cisco AnyConnect Secure Mobility L-'
— “' - —
@2 OTkirodeHo p

&h

HeocnozHaHHanA ceTk HeocnosHaHHaA ceTk
w—  Vhlware Virtual Ethernet Adapter ... YWihlware Virtual Ethernet Adapter ...

v Al

=

Y

L-'. BecnposogHoe ceTeBoe L-'. MogknroYeHne No NOKansHoW CETH
TREE  coeguHeHMe “Sm5:  HeonosHaHHaA ceTk
2
- < M
dﬂ] Onlime281 @ Ceresoe nogicnroueHne Intel (R) 8...

B nosiBuBIIIEMCS criUcKe BeIOepuTe pasnaen “IIpomoxon Unmepnema eéepcuu 4 (TCP/IPV4)” u
HaXMUTE KHONIKY “Céoticmea’. Y ctanoBUTe (hiakku U 3HaueHus IP ampecos Tak kak moka3zaHo Ha
PHUCYHKE HUXKE:

4
1]

= MNoaknroyeHne no NoKaneHoR CETH - CEORCTEA \E' Ceonctea: MpoTtokon MHTepHeta sepcun 4 (TCR/IP) @

Cem | Opcryn Ofiwme

MomcnioueHne HEpES!

MapameTpbl IP MOryT HESHEYETHCA SETOMETMHECKM, BCMM CETh
} . NoAAEpHMBEET 3TY BOSMOMHOCTL, B NPOTHEHOM Cry4ae NapaMeTpbl
LF Cetesos nopknouskme Intel(R) 82567LM Gigabit Y ¥ p ¥ P P

IP MOMHO MONYYWTE ¥ CETEBOMD SOMMHWCTPATOPE.
Hactpoutt...

() Dony4uTe IP-aapec SETOMATHYECKH
OmMeyeHHEIE KOMNOHEHTE! MCNONESYIOTCR 3TM MoK MOYSHWEM:

(@) Mcnons30BaTE Cneayiowwi IP-aapec:

@VMware Bridge Protocal *
.@I’InaanoanK nakeTos QoS FP-anpec: 152.158. 0 .61
.@Cn'ﬁcﬁa ADCTYNE K GaANaM W NpuHTERamM ceTei Micrg Macka noaceTH: 255 . 355 , 255, 0O
i [poTokon MHTepHeTa sepom & (TCP/IPvE) A
ES NpoTokon MHtepreta sepoim 4 (TCP/1Pv4) I OCHOBHOM Wnkas:
- [Npaksep B/8 TONONOra KaHANEHOTO YPOBHA
<. OTBETUMK 0GHEPYXEHWA TONONOMAW KEHANEHO 0 YDOE ™ ManyunTs aapec DNS-cepsepa aBTOMaTHYECKH
l [Tl] _
l | E @ WcnonesoBate cneayiowme agpeca DNS-cepeepos:

Onmcanwe .
ANETepHATHBHEIM DNS-Cepeep:
MpoToron TCP/AIP - cTaHAapTHEIA NpoTokon rnoGansHL

ceTel, ofecnedMEaILMA CEASE MEX Y DASNUYHEIMK
B3AMMOLEACTEYIOWMMKA CETAMM.

[[MoaTeepanTs napameTpsl Npu BbIxoaE LononHUTENEHD

OK ][ OmveHa [ O ” OTMEHa ]

N B naHHoM cnyyae IP agpec koMnbloTepa ycTaHoBMeH Kak 192.168.0.61 — Bbl MoxeTe
" yCTaHOBWTb /10601 Apyroi aapec, rnaBHoe, YTo 6bl OH Obl1 B OAHON MOACETU C MOAYIEM U
He coBnajasn c aapecoM Kakoro-n1mbo Apyroro yCTpOACTBa, yxe NMOAKIOYEHHOrO K CETH.

Haxxmute kaHonky “OK”. Ha 3ToM 1oJroTOBUTENbHBIE HACTPOHKH MOYKHO CUUTATh 3aKOHUEHHBIMHU.
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7.2 TloakJjrouyeHue MOIYJIsl K CETH

Janee HEOOXOAMMO COETMHUTH MOJYJIb M KOMITBIOTEP C IIOMOIIBIO CETEBOT0 Kabes (BuTas
napa). B cirydae mpsiMoro coelMHEHUsI MOJTYJIb — KOMITBIOTEP CJIEIYET UCIIOIB30BaTh Cross-kabens. B
cliy4ae MOAKIIOUEHHs Yepe3 ceTeBOi SWItCh — MOKHO MCIOJIb30BaTh Kak CroSS, Tak U MPSIMOi KabeJb.

Ceayromum maroM Heo0X0IuMO I0AaTh MUTAKOIIEE HAIPKEHHE HAa MOLYJIb. JIJIs 5TOro CienayeT
MOJKJIIOYUTE ““+” HCTOYHMKA MUTaHUA K KiemMme Vin a “—" k imro0oit u3 kiemm GND (3emiis) B cirydae
UCIIONIL30BaHUs KiIeMM. [IuTarolee HalpshKEHUE MOKHO TaK)Ke [TOJATh Ye€pe3 YCTAHOBICHHBIN Ha IUIaTe
pa3beM IS ITEKEPHOTO CETEBOTO0 HCTOYHHMKA ITUTAHHS.

MuTaxue Yepes KneMMmsl
Vin (+) M GND (-)

MuTaxHue oT UCTOYHUKA NUTAHUA
CO LUTEKEPHOIM BUNKOW

o0

Puc. /lea éapuanma nooauu numarowe2o na npsaxcenus Ha mooyns Laurent-2: uepes wmexepHulii pazvem b0

uepes 6UHMoOeBbvle KlleMMbl.

B ciyuae ycnenrHoro 3arycka MOTyJIsl, HA BEpXHEH MOBEPXHOCTH TIIATHI JIOJDKEH 3aMUTATh
nHpopmannoHHbIi cBeToauo STAT 3enenoro mnBera (qacrora muranus 0.5 I'1y), curHanusupys tem
caMbIM 00 yCITeITHOM 3aITyCKe TPOrpaMMbl MOTYJIS.

B paboTocniocoOHOCTH MOZYJISI U YCTIEITHOCTH YCTAaHOBKH CETEBOTO COEAMHEHUS MOXKHO YOeAUThCA
C TOMOIIbIO BCTpoeHHOH Web-cTpaHHIIbI yIIpaBICHUS MOJYJIEM.
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8. IIpaBuia 3kcILUIyaTaAlIMH

PacriakoBath MOJyJb M3 yIIaKOBKH. Y 0SIUTHCS B OTCYTCTBHH BUAUMBIX MEXaHUYECKUX
HOBPEXICHHI, KOTOPBIE MOT'YT BOSHUKHYTH BO BpeMsi TPAHCIIOPTUPOBKH MOyJIst. B ciryuae
0OHapy>KeHHsI TAKOBBIX coo0umTh 00 3ToM B KernelChip. Yoenutscst B 0OTCYTCTBUU ITOCTOPOHHHUX
npeaMeroB / 00bEKTOB Ha ILIaTe, CIIOCOOHBIX BBI3BATh KOPOTKOE 3aMBIKAHUE W MHOE HAPYILCHUE
paboTOCTIOCOOHOCTH U3ICIHS.

Moaynb Laurent-2 aBNSIETCA TEXHUYECKWN CNOXHbBIM 3/TEKTPOHHBIM YCTPOUCTBOM.
KoHdurypaums, yctaHoBKa M 3KCMyaTaums Moay s A0/MKHA NPoU3BOANTHCS
Mosib30BaTENAMU C IOCTATOUYHOW MOArOTOBKOW U HaBblKaMu.

[TonKIr0YHUTE MOYJIB K CETEBOMY MOPTY KOMITbIOTEPA (CETH) C IOMOIIBIO CETEBOTO KaleIs.
CoOTBETCTBYIONINM 00pa30M HACTPOUTH CETEBOE COSAMHECHHE (HACTPOWKHU CETEBON KapThl KOMIIBIOTEPA).
[Togats BHEIIHEE MUTAHUE JTUO0 HA PO3CTKY MUTaHUs (IITeKep) aubo Ha kiaemmbl moayiis Vin (+) / GND.
“MuHyc” UCTOYHHMKA TOAKITIOYNTH K KiiemMMme GND. YoenuThcst B paboTOCTIOCOOHOCTH MOIYJIS C
nomoripio Web-unrepdeiica, roctynHoro mo ymondanuio mo aapecy 192.168.0.101.

MpeBbllLEeHME BENNYNHBI AOMYCTUMOrO MUTAIOLErO HaMNpPSHXKEHUS Kak paBHO M HEBepHast
NONSAPHOCTb MOXET MPUBECTU K HEO6PaTUMOMY BbIXOAY MOAYNs U3 CTPOS.

Mogaynb He paccyMTaH Ha KOMMYTaLMIO BHELUHWUX MHAYKTUBHBIX Harpy3ok, obpasytoLmx
3HauUUTENbHbIE 3NIEKTPOMArHUTHbIE MOMEXM MPY BKIOUYEHUN [ BbIKIIOUEHUM pene,
HanpvMep, MOLLHbIE 3NeKTPOABUraTeNM, KaTylWwKU nyckaTenen u T.4. B Takux criyyasx
BO3MOXHO 06pa3oBaHMe NOMEXU, BbIBOASILLIEN MOAY b M3 HOpMasibHOro paboyero
COCTOSIHUSA BMN/OTb A0 HEOOXOAMMOCTU NpUMeEHeHWs1 cbpoca NUTaHUS ANs BOCCTaHOBJ/IEHUS
paboTocnocobHocTn Moayns.

Ecnu Moaynb TpaHCNOPTUPOBANCS UM 3KCMIyaTUPOBasncs Npu TemnepaType Huxke 3°C a
3aTeM 6blN NepeHeceH B NOMELLEHNE C HOPMasibHOM (KOMHATHOI) TeMnepaTypol, nepea
€ro BK/IOYEHWEM PEKOMEHAYETCS BblAEPXXKA B HOBbIX KMMAaTUUYECKMX YCIIOBUSIX HE MEHee
1 yaca B0 n3bexaHne NOTEeHUMANbHOrO 3aMbIKaHUsl OT KOHAEHCUPYIOLLENCs Baru.
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