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PykoBoACTBO noJib3oBaTens Moaynsa Laurent-2

1. BBeaenue

JlaHHas peJakuus JOKyMEHTa COOTBETCTBYET Moy o Laurent-2 Bepcun
W TporpamMMHOro obecneueHus (Bepcus “nipommBku”) L211 (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’” omobpascaemcs ¢ Web-unmepgheiice mooyns ¢ pasoene “Ungpopmayusi o mooyne”



PykoBoacTBO nonb3oBaTensd Moaynsg Laurent-2

2. OOol1ee onucanue

Monyns Laurent-2 — 310 MHOTO(YHKIIMOHAIBHBINA CETEBOM MTPOrPAMMHUPYEMBIN JIOTHYESCKHIA
KOHTPOJUIEP YNPABIEHUS U MOHUTOPHHTA NPEIHA3HAYCHHBIN IS

®  CONpsHKEHUS IU(PPOBBIX M AHAJIOTOBBIX YCTPOMCTB, JATYUKOB M UCTIOTHUTEILHBIX
mexanu3MoB uepe3 Ethernet (LAN) untepdeiic

e  yIpaBJICHUS Pa3IMYHBIMU JICKTPOHHBIMH TPUOOPAMH U IIETISIMU C TOMOIIBIO BCTPOCHHOTO
Web-unrtepdetica, URL xomangamMu Wi TEKCTOBBIMH KOMaHaMu yripaBiieHus yepe3 TCP
HOPTHI

e YIAJIEGHHOTO yNpaBJIeHUs U cOOpa MOKa3aHU TaTIMKOB uepe3 ceppuc Ke-Obmako

Laurent-2 mpezacragisier co0oii IIIaTy ¢ YCTAaHOBJICHHBIMH PeJie, KJICMMHBIMH KOHTAKTaMH
pa3bemom Ethernet rotoByro k sKcruTyaTanuu.

Puc.1. Obwuii 6uo mooyna Laurent-2



PykoBoACTBO noJib3oBaTens Moaynsa Laurent-2

YmpaBiieHue MOTyJIEM MOKET OCYIIECTBIISIETCSI HECKOJIBKUMU CIIOCOOAMH:

e uyepe3 Bcrpoennyo Web-crpanuny (Web-unrepdeiic)

e URL xomangamu (HTTP GET 3ampoc)

e HabOPOM TEKCTOBBIX KOoMaH yrpasieHus (oTkpoiThiii API) uepes3 TCP cepsep

® aBTOHOMHOE IPOrPAMMHUPYEMOE YIIPABJICHHUE ANapaTHBIMU PECypCcaMu PH
BO3HUKHOBeHUH coObIThii (cuctema CATL — CAT Light)

e (CepBuC yIaJICHHOTO yIpaBieHUs U cOopa moka3anuii naraukos Ke-O0mako

Moaynbs uMeet BeTpoeHHyto Web-cTpanuity yrnpasieHus noctymnayio o Ethernet coequnenuro.
JloctatouHo 3amyctuth Web 6paysep (pexomenayercs Google Chrome), Beectu IP agpec moaysns (1o
ymomganuio 192.168.0.101), yka3aTts 1orud / mapoiib ¥ BbI MOJIy4aeTe yA00HbIH BU3yaIn3uPOBaHHBIN
uHTepdEiic I ypaBIeHHs pa3InYHBIME PECYpPCaMU MOIYJISE K MOHUTOPHUHTA €0 IMapaMeTpoB B
PEKUME peaTbHOTO 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-unmepdgpetica mooyns Laurent-2
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PykoBoACTBO noJib3oBaTens Moaynsa Laurent-2

Laurent-2 umeer 6oratyo anmapaTHyto nepudepuio, JOCTYIHYIO Ha KOJOAKaX KJIEMMHBIX KOHTAaKTOB
0 KpasiM IJIaThl. MOJTyJIb UMEET B CBOEM COCTaBe!

® DJIEKTPOMATrHUTHBIE PEJIE 111 KOMMYTAllMU PAa3JIMYHbIX Harpy3o0K (4 mr.)

® ONTOHM30JIMPOBAHHBIC (FAJIbBAHUYECKHU Pa3Bs3aHHBIC) TUCKPETHBIC BXOIHBIC THHUU (6 1MIT.)
® CHJIOBBIC BBIXOJIHBIE JUCKPETHBIC THHKUHU (12 mmiT.)

e 10-tu GutHBIC aHaNOTO-1IM(pOBBIC MpeodpazoBatenu (ALIT) B komnuecTBe 2 mT

e [IIMM cuoBbie Beixoas (1 mT.)

e CyeT4YHMKH UMITYJIHCOB (6 IIT.)

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

e kanan 1-Wire

e nomuepxkka 1-Wire uugpossix garunkos temreparypsl DS18B20 (1 mr.)

[Tomumo ymipaBieHusI MOAYJieM uepe3 BCTpoeHHbIH Web-untepdeiic, Laurent-2 nonnep;kuBaer
Habop TekcToBbIX Ke-komann ynpasienus (OTKpbIThIA API), KOTOPBIMU MOKHO YIIPaBIISTh MOIYJIEM
gepe3 TCP cepsep (o ymonmuanuto, Ha nopty 2424). neonorus Ke-komana noxoxxa Ha AT-KOMaH/IbI
st GSM monemoB.

8 oo VA =

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

Laurent-2 mogaepxuBaeT BO3MOKHOCTh ynpaBineHuss URL xomannamu. YnpasieHue Mpou3BOAUTCS
obpamiennem mo HTTP (HTTP GET 3ampoc) C pa3audHbIMU TTapaMeTPaMH, OTPEICIIONMMHE ICHCTBHIE,
KOTOpOE€ HYKHO BBIMOJIHUTH. Hampumep, eciu BBIMOJHUTE 3alpoC KaK MOKa3aHo HUXKe, TO OyIeT
BKJIFOUEHO peJie 10T HOMepoMm 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. Ilpumep ucnonvzosanus URL xomano


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

PykoBoACTBO noJib3oBaTens Moaynsa Laurent-2

Monyne nognepxkusaet cuctemy CATL (CAT Light) — nporpammupyemoe mosbp3oBaTeneM
yIpaBJICHHE aBTOMATHYECKOH peakiueil MoIyJ sl IPU BO3HUKHOBCHUH PA3IMYHBIX COObITHI. Hampumep,
MO>KHO HaCTPOHMThH MOJYJIb TAKUM 00pa3oM, 4TOOBI peie MePeKIIovano CBOE COCTOSHHE B CITydae
M3MCHEHUS YPOBHSI CHTHANA HA BXOAHOW THMHUM IN MM BKIIIOYAIO CHCTEMY KOHAUIIMOHUPOBAHUS, €CITH
MOKa3aHMsl JaTYMKA TeMIIEpaTypbl IPEBBICKIIN YKa3aHHBIN TTOPOT.

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-unmeppetice

Laurent-2 momepxuBaeT ciieAyromue THIb coobiThid B cucteMe CATL Ha KOTOpBIE MOKHO
MIPOrpaMMUpPOBaTh PEAKIHUIO!

e l3meHeHHe ypoBHs curHaIa Ha BxogHou TuHUHM IN1-ING

e [IpeBbimeHne mokazanuii qardrka remnepatypsl DS18B20 oTHOCHTENHHO YKa3aHHOTO
nopora

Hacrpoiika coobrtuii CATL npousBoaurcst B Web untepdeiice B BU3y1abHOM MOIIArOBOM
penaktope. Cuctema CATL mo3BosisieT 3anporpaMMHpOBaTh MOTYJIb H HCIIOJIb30BaTh €T0 ABTOHOMHO
0€3 MOCTOSTHHOTO MOAKIIIOYEHHUS TI0 CETH MWIIM KOHTPOJISI CO CTOPOHBI OTIepaTopa.



PykoBoACTBO noJib3oBaTens Moaynsa Laurent-2

3. Cneundpuxanus

3.1 OranuurejbHbIE 0CO0CHHOCTH

e MHOro(yHKIMOHANBHBIA MOy b yripaBienus ¢ Ethernet (LAN) unrepdeiicom 10/100 Mbps
e crarnyeckuii u nuHamudeckuii (DHCP) IP agpeca
e He TpeOyeT AONOIHUTENbHBIX CXEMHBIX JJIEMEHTOB - Cpa3y T'OTOB K paboTe
® anmaparHble pecypchl JOCTYIIHBI Ha KIIEMMHBIX pa3beMax
e OoraThlif HA0Op armapaTHOM nepedepu:
— pene
— ONTOHM30JIMPOBAHHBIC (ralbBAHUYECKH Pa3BsA3aHHBIC, ‘CyXOil KOHTAKT”’) BXOIHbBIC JINHUU
— BBIXOJIHBIC CHJIOBBIC JIMHUH
- ALII
- MM
— 1-Wire
— CYETYHKH MMITYJIECOB
®  OTKpBITHIA KOMaHHBIN uHTepdeiic (API) B Buae TekcToBbIX KoMaH 1 ynpasieHus (Ke -
KOMaH/IblI)
® BO3MOXHOCTH ynpaBJeHus: Ke-komaHnamMu yepe3 pa3indHble HHTepEiCh:
— TCP cepBep
— URL (HTTP GET 3anpocsi)
KaXX/IbIi MOJTyJTb UIMEET YHUKAIBHBIN cepuiiabiii Homep 1 MAC anpec
BcTpoeHHbIH Web-cepBep uist yripaBieHUs: 1 MOHUTOPUHTA
penakTupoBaHue UMeH pecypcoB B Web-untepdetice
ynpasinenue URL komannamu
cOop nokazanuit o cetu B popmare JSON
OOHOBJICHHE NPOIIUBKH MOJIH30BATEIEM IO CETH
cuctema CATL (CAT Light) — nporpamMmmupyeMoe yrpaBieHHEe aBTOMATUIECKOM peakiueii mpu
BO3HUKHOBEHUH COOBITHI
noctyn k Web-ctpanutie ynpasieHus 1 koManaHOMy UHTepdeiicy 3aiuiineH napoaeM
Kanau mmner 1-Wire
[Moanepxxka 1-Wire narunkoB Temneparypsl kinacca DS18B20 (1 mr.)
[Topt RS-232 st mpospaunoro mocra TCP-2-COM
Bo3moskHocTh u3mensTh ko Web untepdeiica (HTML + JavaScript)
CepBuc y1aleHHOTO yIpaBlieHHUs U cOopa noka3aHuit 1aTunkoB Ke-Obako



PykoBoACTBO noJib3oBaTens Moaynsa Laurent-2

3.2 @usnyecKkue XapaKTepPUCTHKH

I"abapuTsr:
JUTHHA 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 pasmepuvr mooyns Laurent-2
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PykoBoACTBO noJib3oBaTens Moaynsa Laurent-2

3.3 AnmapatHble pecypchl

Ethernet uatepdeiic (10/100 MDPS) oo 1 wr
ONEKTPOMATHUTHBIC PEIIE eevceveireesneesiee e s e e e e 4 wr

JluckpeTHbIe ONTON30IUPOBAHHBIC
yHuk BBoaa IN (ramepanmgeckn
PA3BS3AHHBIC / CYXOHM KOHTAKT)  teeeessssssssseeeeesesssnmnnnnseeeseessssnmssnnseeens 6 mT

CUETUHUKU UMITYJIBCOB  eeeeeciereessineeesssnnneeessnnnee e s snnnee e e s nnnneeas 6 it

CuItoBbIe AUCKPCTHBIC BBIXOJIHLIC

aaHad OUT 12 mr
ALIT (aramoro-uudpoBoii

MPEOOPABOBATEIIE)  eeeceesiee e 2 mT
PazpagHocTh ALIIT 10 Our
HIVIM BBIXOIL e 1 wr
IMopThl RS-232 I mT
Kanamer (MOpThI) 1-WIrE e 1t

11



PykoBoACTBO noJib3oBaTens Moaynsa Laurent-2

3.4 Bo3mMo:KHOCTH yIIpaBJjieHUsI U HHTepdelchI

e BcrpoeHHbId Web-cepBep /11 yrpaBieHuss 1 MOHUTOPHHTA
e otkpeituii API - Habop KomaH[ yrpaBiacHus Bbicokoro ypoBHs (KE — komanasl u Ke-
COOOIIEHH)
® BO3MOXHOCTH ynpanieHus Ke-koMangamu yepes paziudHble HHTep(EnChI:
— TCP cepsep
- URL
e cOop nmokazanwii o cetu B popmare JSON
e cucrema CATL — nporpammupyemoe yrnpaBieHUE aBTOMAaTHYECKON peakIueil Moays mpu
BO3HUKHOBEHUH PA3IMUHBIX COOBITHH (JIOTHUECKUE MTPABHJIA)
e ynpasienne URL komangamu (HTTP GET 3anpochr)
e Jlopt RS-232 B pexxume npo3paunoro mocta TCP-2-COM
e CepBuc yIaJeHHOIO yIpaBiIeHus 1 cOopa noka3zaHuit narynkoB Ke-O06mako

12



PykoBoACTBO noJib3oBaTens Moaynsa Laurent-2

3.5 Hacrpoiiku Mo yMoJ4aHUIO

DHCP BBIKJTIOYEH
NetBIOS Name L Laurent-2
IPagpec 192.168.0.101
Ocuonoii o3 (Default GateWay) e, 192.168.0.1
Macka moxacetu (Subnet Mask) 255.255.255.0
Komannmneiit TCP mopT (cepBep) cvvvvevvree e 2424

TCP nopt i qocTyna K BCTPOCHHOMN

Web ctparuiie e 80
[Maposns/norun ams gocryna k Web- Jlorun: admin
HHTEPDEUCY YIPABICHUST  eeveeeeerieeesnee e [Taposb: Laurent

[Taposb a5 pa30I0KUPOBKHU A0CTyIA K
uHTEpPercaM yIpaBICHUS e Laurent

13



PykoBoACTBO noJib3oBaTens Moaynsa Laurent-2

3.6 DilekTpHYeCHKe XapaKTePUCTUKHU

[Iuranue:

HaHpSI}KeHI/Ie MMUTaAHUA MOAYJIA

(TOCTOSIHHO® HAMPSIKCHHIE)  eeevsvereeesssrereessnsnnneessnnnenesssnsnneesans 8-28B
Pere:

MaKCUMAIIbHOE KOMMYTHPYEMOE
MOCTOSIHHOE HAIPSDKEHHIE  teceeeeeessreeeessnnnneeessnneeessnnnneeenns 48 B

MAaKCUMAaJIbHbIA KOMMYTHPYEMBII
HOCTOSHHBI TOK e 8A

MaKCUMaJIbHOE KOMMYTHPYEMOE
HEPEMEHHOE HAMPIKEHME  eevereeeessrneeessnsnnneessnnneeesssnneesnns 230 B

MaKCUMAaJbHbIA KOMMYTUPYEMBIi

HEPEMEHHBIM TOK e 8 A
OnrousonupoBanHbie BxoaHbIe TuHIA (IN)

Hu3kuii noruueckuii ypoBeHb

MOCTOSTHHOTO HAMPSHKEHUS HA BXOJHOU

JUCKPETHOM JIMHUH e 0-45B

Bricokuii noruyeckuit ypoBeHb

MOCTOSIHHOT'O HANpPSHKEHUS HA BXOJHOU

JUCKPETHOM JIMHUK  eeeeeesree e 45-16B
CusoBsie Beixogubie tuauu (OUT)

Huzkuii noruyueckuii ypoBeHb

HAIPSDKEHUS Ha BBIXOJHOM JMCKPETHOM

THHUT i ——————— 0B

MakcuMaibHBIi yPOBEHD HANPSKEHUS Ha
BBIXOJHOM JIUCKPETHOM JIMHMH  eeveesssineeessssnneesssssnneesssnsseeessnsnenns 50B

MaxkcuManbHbIN TOK Harpy3KH JUIs
BBIXOJHOM JTUCKPETHOM JIMHIH  eeeeeveeeessssnnnnneeeeesesssasnnnnnnnneeaesannns 05A

AL

Jlnanason pabo4ero HarpsKEHUs
BxoaHoro curana I ALITT (KAHAIL  coceeeveeeriieee s sieeee e siieee e sineee e 0-165B



PykoBoACTBO noJib3oBaTens Moaynsa Laurent-2
ADC_1)

Jnamna3zoH pabovero HampsHKEHUS
BxojHOTO curHana st AL (kaHassr

ADC.2) e 0-585B

Hanpspkenue Becrpoennoro MOH s
Al
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PykoBoACTBO noJib3oBaTens Moaynsa Laurent-2

3.7 TapaHTHU MPOU3BOAMTES

1. Usrorosurens (KernelChip) rapantupyer coorserctsue Moy Laurent-2 Tpebosanusm
KOHCTPYKTOPCKOW JOKYMEHTAIINH U MPEJACTABICHHBIX B JAHHOM JIOKYMEHTE CHEeIU(PUKANN B
TEYCHHUE YKa3aHHOTO TAPAaHTUHHOTO CPOKA IMPHU COOJIOACHUY MTOTPEOUTEIEM YCIOBUH
TPAHCIIOPTUPOBKH, XPAHCHUS, MOHTAXKa M IKCILTyaTallun

2. TapaHTHITHBINA CPOK - 1 TOJ OT ATl MPOAAKH

16



PykoBoACTBO noJib3oBaTens Moaynsa Laurent-2

4., Ha3HauyeHHUe BLIBOJAOB

ArnmapatHble pecypchl MOAYJIS U CIyKEOHbIE IMHUU (MIUTaHKE, 3eMJIsI) JOCTYITHBI Ha KOJIOJIKE
KJIEMMHBIX Pa3bEMOB PACIIOI0KEHHOMN MO KpasiM IUIATHI.

4.1 KiaeMMHHKH

Ha3Banne K1eMMHBIX KOHTaKTOB (KJ'ICMMHI/IKOB) B ABHOM BUJC NPUCYTCTBYCT HA HHHCBOﬁ CTOpPOHC
IJ1aThl MOAYJIA.

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 pazvbemos mooyns Laurent-2
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PykoBoACTBO noJib3oBaTens Moaynsa Laurent-2

[TonpobHOE omrcaHue KOHTAKTOB MOJIYJISl IPUBEICHO B TaOJIHIIE HIDKE.

0Ob603HaueHne Bxon /
Onuncanve
KJIEMMbl Bbixoa
. Bxon nutanus anst MOIyJIsl, BHEIIHEE MTUTAOLIEE IIOCTOSIHHOE HAPSDKEHUE
Vin IN N . .
BenuunHOK +8 — +28 B (“mmoc
OukcupoBaHHOE HanpsbkeHue +3.3 B oT crabunnzaropa HanpspKeHUs! Ha 1iaTe
+3.3 OUT | (otHocuTenmsHO GND). M0OXXHO HCIOIB30BATh JUISl MTUTAHKS BHEIHUX IIETIeH 1
ycTpoiictB. Harpysounas criocooHocTh: He Ooee 0.3 A
OUKCUPOBAaHHOE NMOCTOSHHOE HAIPsDKEHHE +5 B OT BCTPOSHHOT0 UMITYJIBCHOTO
+5 ouT cTabum3aTopa HanpsokeHus Ha miate (otHocuTeasHo GND). MoxkHO
WCIIOJIb30BaTh JJIsl MMTaHWs BHEIIHKX LIeNel u ycTpoicTB. Harpy3ounas
CHocoOHOCTh: He Oonee 1.5 A
3emutst (00K IPOBOJ cXeMBbl). ['abBaHWYCEKH pa3Bsa3aHa OT “3eMIIn”
GND — OITOU30JMPOBAHHBIX BXOJHBIX HUCKPETHBIX uHUI IN. “MuHyc” HCTOUHHKA
MUTaHUS U1 MOIYJISL.
OuUT1 -
ouT Brexonusie cwtossie quann OUT 1 - OUT 7
ouT7 — -
“Ilmroc” muTaHus HATPy3KH, TOAKITFOYEHHON K CHitoBbIM JuHMsM OUT_1 —
PWR1 IN OUT_7. Heobxoaumo st 3amuThl cxembl oT DJIC caMOUHIyKITUU
BO3HUKAIOIIEH MPU yIpaBlIeHNH WHAYKTHBHON HAarpy3Koi (HampumMep,
3JICKTPOMAarHUTHBIC pelie).
ouT8 -
ouT Brexonusie cuitossie auann OUT 8 — OUT 12
OuUT12 - -
“Ilmoc” MUTaHUs HATPY3KH, TOJKITIOUYCHHON K cHiToBBIM JiHUsIM OUT_8 —
PWR?2 IN OUT_12. Heo6xomumo jyist 3autuThl cxembl oT DJ]C caMOMHAYKIIUN
BO3HMKAIOLIEH NIPY YIIPaBICHUH HHAYKTUBHOM Harpy3koil (Hampumep,
3JIEKTPOMAarHUTHEIE pelie).
RELEx.1 OUT | 1-piif koHTaKT perne noja Homepom X (1 - 4)
RELEXx.2 OUT | 2-oii koHTaKT perne noja Homepom X (1 - 4)
RELEx.3 OUT | 3-uii koHTaKT pese mog HomepoM X (1 - 4)
T™P B CurnanbHas muHus mwuHbl 1-Wire. Tlonkimodaercst TMHUS JaHHBIX IaTYHKa
temneparypsl DS18B20
Anasorossiii Bxoj kanana AIIT 1 (monyctumMsiil auanasod Hanpsokeruit: 0 —
ADC1 IN
16.5 B)
Amnanorossiii Bxon kanana AL 2 (nonyctumblii quana3on Hanpsokenui: 0 —
ADC?2 IN
5.85B)
TX OUT | Jlunus nepenaun (TX) ganabix mopra RS-232
RX IN JIvnus npuema (RX) nanubix mopra RS-232
IN_X IN Bxonnas auckpeTHas onronsoiaupoBanHas iuHuA X (1 - 6)
Onroun3onupoBaHHas 3eMirsl. Mlcronb3yeTcst Uit BXOJHBIX JJUCKPETHBIX JIMHUN
ISO_GND - IN_1 - IN_6. He uMeeT 3JIeKTPUYECKOr0 KOHTAKTa C OOIIIEH 3eMJIeH CXeMBbI
(GND).
PWM ouT IIIUM BbIXOA
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PykoBoACTBO noJib3oBaTens Moaynsa Laurent-2

5. AmnmapaTHble pecypchl

B cocraBe moay:ns Laurent-2 numeercst Habop anmapaTHbBIX PECypCcoB, MO3BOJISIONIUX PEAIN30BbIBATh
pa3iMuHBIC YIPABIISIONINE U CIEASAIINE CUCTEMbI. HekoTopbIe pecypchl SIBISIOTCS CITy)KEOHBIMU /
BCIIOMOTI'aTeJIbHBIMU, HO TEM HE MEHEE OIMCAaHbI B ’TOM pa3Jielie.

51 Peae

B cocraBe momyis Laurent-2 umeercs 4 (4eThipe) IBYXIO3UIIMOHHBIX pelie (€CTh IBE TPYIIIbI
KOHTAKTOB — HOPMaJIbHO 3aMKHYTasi 1 HOPMAJIbHO Pa30MKHYTasl), IIO3BOJISIONIMX KOMMYTHPOBATH IETTH
KaK MOCTOSIHHOTO, TaK ¥ MEPEMEHHOT0 TOKA.

Kaxxnoe pene nmeer Tpu KOHTaKTa, BEIBEACHHBIX Ha KJIEMMHBIH pa3beM U MIMEHYEMbIX KakK
RELEx.1, RELEX.2 u RELEX.3, rae X — Homep pene (ot 1 g0 4). [To ymonyaHuio, B UCXOTHOM
COCTOSIHMU TIOCJIC ITOJIau¥l MUTAHUS HA MOJTyJIb KOHTAKThI KaXX0T0 perne 1 u 2 3aMKHYTHI, 2 1 3 —
Pa30MKHYTHI.

ReleN.1 ReleN.3

Pene — —

ReleN.2

Puc. Cocmosnue konkmaxmos peie no ymonuanuto (pene 8blkioueHo)

ITytem mogaun KE xomanaet $KE,REL, URL komanst nin uepe3 Web-unrtepdeiic ynpasnenns
MOYHO MEPEKIFOYUTh COCTOSTHHE pelie (BKIIOYNTD).

ReleN.1 ReleN.3

Pene [t

ReleN.2

Puc. Cocmosinue xonkmaxmos péilie 60 8KINIOYEeHHOM COCNMOAHUU
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PykoBoacTBO nonb3oBaTensd Moaynsg 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

XapaKkTepUCTUKHU peJjie MIPECTaBICHbI B TAOIUIE HUXKE:

MaxkcuManabHOE KOMMYTHPYEMOE TTIOCTOSIHHOE
HampspKesse . 48 B

MakcumanbHblii KOMMYTUPYEMBII HOCTOSIHHBIA TOK ~ vovvveenenee, 8A

MaxkcuManbHOe KOMMYTHPYEMOE ITepEeMEHHOe

Hampspkesue 230B
MakcumanbHblii KOMMYTUPYEMBII IEPEMEHHBIA TOK  oceeeeee, 8 A
Bpewms cpabarpBanust 000 e 10 mc
Bpewms ornyckawus L. 5 Mc
Bpewms )ku3HM (KOTHYECTBO BKIIFOYEHUH) e He menee 107
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PykoBoACTBO noJib3oBaTens Moaynsa Laurent-2

5.2 OnTon3o1MpoBaHHbIE TUCKPeTHbIE BXOAHbIE JUHUHU IN

B cocrase moayss Laurent-2 umeercst mecTh JUCKPETHBIX ONTOM30JUPOBAHHBIX (TaJIbBAHUYCEKU
pa3BsA3aHHBIX ) BXOAHBIX JUHUHN THMA “cyx0i KOHTaKT IN1 — ING. /luckpeTHOCTh TMHUHU O3HAYAET, YTO
OHa OIEPUPYET TOJILKO C ABYMsI COCTOSIHUSAMU / YPOBHSIMH CHUT'HAJIa — BBICOKUM (JIOTHYECKAs CTUHUIIA) 1
HU3KHUM (JIOTUYECKUH HOJIb). MOJyJIb TIO3BOJISIET ONPEACIIATh PaKT HATMYHS UM OTCYTCTBUS BHEIITHETO
HAMPSOKCHUS HAa STUX JIMHUSAX (JIOTHYECKUN YPOBEHB).

Kaxxnas u3 nuHMi SBISETCS OTIOU30JIMPOBAHHOM, T.€. MOIYJIb 3aLUIIEH OT BHEIIHETO HAMPSIKEHHUS,
[10JIJaBAEMOI'0 Ha OTH JIMHUU ONTHYECKOM Pa3Ba3Koit (“Cyxoi KOHTAKT”). YIIPOIICHHAs dJICKTPHYCCKast
cXema OITO-BXO0/1a MPEICTaBICHAa HAa 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 noJib3oBaTens Moaynsa Laurent-2

5.2.1 MHM3oaupoBaHHas “3emJis”

PaccMoTpuM 3aady neTeKTUpOBaHUS HAJTMUMSL HAIIPSDKEHU (CUTHAja) OT BHEIIHETO UICTOYHMKA,
HarpuMmep, HEKOTOPOIro IPOMBIIIIIEHHOTO Paiio3JIeKTPOHHOro ycrpoicTBa. I1pu aTom B BUIY
BO3MOXKHBIX “‘CKauKOB” HaIPSDKEHUS WM ITIOMEX XOTEN0Ch Obl “pa3Bsi3aTh’ UCTOYHUK CUTHAJA U IJIaTy
Moy Laurent-2 (ee nctounuk nuranus). Jist 3Toro ciieayer NOoAKIOYUTh HCTOYHUK CUTHAIA,
Hanpumep, Kk kanany IN_1 t.e. knemmam moaynst 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 ons éxoonou aunuu IN_1 “pazeszan” omnocumenvho camoil niamol (ee UCMOYHUKA
nuamnus,).

BHELLHWIA NCTOYHMK

Kniou (kHonka) HanpPsKeHMs:

o
IN_1 1

O ¥ )
O 12 B

ISO_GND

Puc. Ucmounux cuenana (8 0annom ciyuae — 00biuHbIl AKKAMYJISINOD, HANPUMep YCMAHOBIEHHbI HA
epy308om agmomodbune) oasa exoonou aunuu IN_1 “pazeszan” omnocumenvrno camoui niamol (ee uCMmouHuKa
nuamHus).

Ecmu k1104 pa3oMKHYT (Ha CXeMax BBIIIE) — HHAXKATOp Hamuuus curHana B Web unrepdeiice Oymet
CEeporo IBETA, COOOIAst TEM CaMbIM O TOM, YTO CUTHAJIA HET (HU3KHI JTIOTUYECKUI YPOBEHB ).
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«— [NaBHas NaHeno

BxoAHble ONTOM30NMPOBAHHbBIE NTUHWUK

PykoBoacTBO nonb3oBaTensd Moaynsg 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 onmousonuposannvie munuu’ ¢ \Web-unmepgetice ynpasnenus

Teneps 3amkHeM Ki1r04d — B Web nnrepdeiice cMoxeM yBUACTh 10 HHAUKATOPaM (aKT MOSIBICHUS

CUTHaJja (BbICOKHM Jlornyeckuil ypoeHb) Ha tuHuu IN_1:

BxogHble ONTOM30NMPOBaHHbBIE NTUHWW

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

IN_1 N_2 IM_3

23
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PykoBoACTBO noJib3oBaTens Moaynsa Laurent-2

5.2.2 Oowas “3emuan”

Paccmotpum cutyanuio, Korja He00X0AUMO UCTOIb30BaTh KaKOH-TMO0 JaT4yuK pa3pbiBa HEnu
(HanpuMep, TEPKOHOBBIN TATUUK OTKPBITHS) U ONPEICIIATh €r0 COCTOSIHUE (3aMKHYT / pAa30MKHYT) B
moxyie Laurent-2.

Taxkas 3aa4a MOKET OBITh PeIlieHa ITyTEM BKIIOYCHHS TAKOTO JATUYMKA B AIEKTPUUYECKYIO IICTIb,
MOJIAIOIIYI0 CUTHal Ha BxoHyto JiuHuio IN. B aToM ciyyae B kauecTBe HCTOUHMKA HAMIPSHKEHUSI MOXKHO
MCIOJIb30BaTh UCTOYHUK MTUTAHMS MOYJIS HJIM BBIXOJ BCTPOSHHOTO cTabmimm3aropa nuranus (+5 B) ot
CaMOM ILIATBHI.

B sToM ciiyuae, He0OX01MMO cOeTUHKUTD 3eMitto 1iaThl (kiemMMma GND) u kiieMMy U301UpOBaHHOM
3emun 1ISO_GND.

+5

O

X OaTtunk paspbiea

IN_1 uenu (repkoH)

O
O

ISO_GND -

T

/

GND

O ,

Puc. Obveounenue zemnu mMooyis u onmou3onUpOSaAHHOU 3eMalU 6X0OHOU JUHUU NPU UCTIOSIb30BAHUU
UCTNOYHUKA NUMAHUS MOOYJISL UL CMPOEHHO20 CIAOUIU3AMOPA NUMAHUS 8 KAYecmee UCTHOYHUKA CUSHAIA.
Hanpumep, maxas cxema modcem Ovims YO0OHA NPU UCROTLI0BAHUU 2EPKOHOBLIX UU KHONOUHBIX OAMYUKOB.

Kaxk u panee npu 3amMbIkaHuu / pa3MbIKAaHUU TEPKOHA CMOYKEM JIETEKTHPOBATh H3MEHEHUE
noruuyeckoro yposHs curnana B WEB unrepdeiice mim ucnonssys Ke-komaHsl.
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PykoBoACTBO noJib3oBaTens Moaynsa Laurent-2

5.3 Cuiosble Boixoanabie Juauu OUT

Jlns ynpaBiieHHus pa3IMYHBIMH Harpy3KaMH, IOMUMO BCTPOEHHBIX 3JIEKTPOMAarHUTHBIX pejie
Monynbs Laurent-2 umeer B cBoeM cocTtaBe 12 cHIOBBIX JUCKPETHBIX BBIXOMHBIX TuHM OUT1 — OUT12
(xmemmbr OUT1 — QUT12).

BbIXo1HbIE JIMHUH BBITIOJIHEHBI HA OCHOBE MOIIHBIX TPaH3UCTOPHBIX Kiarouei (cxema OK -
OTKPBITBINA KOJUIEKTOP) BXoAAIMX B cocTaB MukpocxeMbl ULN2003, no3Bosstomux KOMMYTHPOBATh
rojiavy MUTaHUs Ha BHEITHUE LIETIH ¢ HanpshkeHueM nutanus 10 +50 B u Tokom moTpebaenus 1o 0.5 A
Ha Kaxayto auano OUT.

Jlnist Toro 4to OBl yIpaBIIsATh [Oaueii MUTaHKUS HA HArpy3Ky (BKJIFOYATh M BBIKJIIOYATH), €€
HeoOxoauMo noAkIIounTh K kitleMme OUT1 — OUT12 u ucrounuky nutanus. [Ipudem kieMMmy Moayns
PWR1 (myst muamit OUT1-OUT7) niu PWR2 (st muauit OUT8-OUT12) tak ke Hy>KHO MOAKITIOYUTD K
ATOMY K€ UCTOYHHUKY nuTaHus (K “Tuttocy’), eClid Harpy3ka Ha oHo# u3 muaui OUT MHIYKTHBHAS
(37IEKTPOMOTOP, DJIEKTPOMArHUTHOE PEJie U T.11.)

+Unut
Harpyzka

Knemmbl moayna Laurent-2

out1|()

Unut — He H6onee 50 B

Tok yepes Harpysky — He bonee
0.5 A Ha OAHY IUHUIO

OuUT2

OUT3 Q

£ BIE E
- [ \_J| ~ -
outa| (O B Sl
+Unur
T Ecnu Harpy3ka ana OUT1 — OUT7 MHAYKTUBHAA,
PWR1
HeobxoaumMo nNoaaTb +UNUT Tak e Ha knemmy PWR1.

Ona ebixogoe OUT8 — OUT12 — knemma PWR2.

Puc. Cxema 6Kt0ueHUs pA3TUYHBIX 8UO008 HASPY3KU (JNEKMPOIAMNOYUKA, MOMOP NOCMOAHHO20 MOKA, peie,
€6emoouooHas 1enma u m.o.) K 6bix00Hvim cunogvim aunusm OUT 1-12 modyaa Laurent-2.
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PykoBoACTBO noJib3oBaTens Moaynsa Laurent-2

Unut (PWR)

Bbixoa (OUT_x)
Curnan ot MCU ® o

2,7K

7,2K 3K

f——e—-
< !

0B (GND)

Puc. Cxema snexmpuueckas 6bixoono2o kackaoa cunosou tunuu OUT moodyna Laurent-2 (muxpocxema
ULN2003). ITooxntouenue knemmor mooynss PWRL (o6wuii 61600 onst écex aunui OUT1-OUTT) unu PWR2
(06wl 8b1800 0151 6cex aunuit OUT8-OUTL12)  k narocy ucmounuxa numanus Hazpys3ku (3auumnslii 0uoo K
KOJLIEKMOPY MPAH3UCTIOPA) NO3GOIUM MUHUMUIUPOBamb HezamusHble dggexmbl om 3/[C camoundykyuu,
B03HUKAIOWEL 8 MOMEHM OMKIIOUEHUs. UHOYKMUGHOU HASPY3KU (pelie Wil dAeKmpoOsUSamels).

JIuann OUT ynoGHBI, HantpuMep, AJIs MOAKIIOUEHHS JOMOJHUTEIbHBIX AJIEKTPOMArHUTHBIX pesie
K Moxyito Laurent-2. PaccmoTpum npuMepsl ux moakiorodeHus K tuann OUTL.

PeneHa +5 B

OUT1

()| +5

Harpyska MHOYKTUEHAA, NO3TOMY

O PWR]_ nogkxAoyaem knemmy PWR1 K

+ NUTAHKWA Harpysxku

Puc. ITooxnouenue suewnezo pene na +5 B. Iumanue onsa nazpysxu (pene) bepem ¢ camoil niamol
Laurent-2 (kzemma +5 — namugonbmoswlii UCMOYHUK HANPSAXHCEHUS OM BHYMPEHHe20 CMadUIU3amopa,).
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PeneHa+12 B

OUT1

O

Vin

PykoBoacTBO nonb3oBaTensd Moaynsg Laurent-2

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

PWR1

Puc. Iooxnmouenue suewnezo pene na +12 B. [Ipednonosxcum, umo numarue camozo Mooy
ocyujecmansemcs ucmoynuxom na 12 B. Toz0a enewnee pene max srce Oyoem numams Om 3mo2o He UCTOUHUKA
(6xo0noe nanpsiscenue +12 B sozbmem ¢ kiemmor Vin).

Pene Ha +24 B

OUT1

PWR1

GND

O

BHEWHMIA UCTOYHUK NUTAHUA
cneyuanbHO ANA NMUTAaHUA HarpysKu

O

Puc. llooxnouenue guewnezo pene na +24 B. B 0anHom ciyuae paccmompum Cumyayuio, Ko2oa numaHnue
HA2py3KU OCYWEeCMeIsemcs He3d8UCUMBIM UCTIOYHUKOM NUMAHUSL.
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PykoBoACTBO noJib3oBaTens Moaynsa Laurent-2

Unut

10 kOm
OUTx
O ' Lindpbposoii
MOrnYeckumii curHan
GND

O

Puc. B mom cryuae, ecau Heobx00umo @popmuposams yu@dposoul 102utecKull CUSHA ¢ NOMOUWbIO TUHULL
OUT — oocmamouno aunuio OUT “noomsnyms” uepes pesucmop k nuocy ucmounuxa numanus (+3.3, +5, Vin).

Cuenan 6ydem uHeepmupoB8aHHbIIL.

VYmpasnenue cuinoBbivu TuHusIME OUT Moxxno npoussoauts B WEB untepdeiice mogymns nmubo
ucnons3yst Ke-komanae $KE,WR i $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 evixoonsimu aunusmu OUT,
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PykoBoACTBO noJib3oBaTens Moaynsa Laurent-2

5.4 IlomaBuTenab “gpede3ra” KOHTAKTOB

[Tpu ucnonb3oBanuu JUCKpeTHBIX BXOAHBIX THHHH (IN1 — IN6) K KOTOpBIM IOIKIFOYEHBI
MEXaHUYCCKUE WU 3JICKTPOMEXaHUYCCKHE JaTYMKH (KHOIKH, KJIFOUH, Pa3MbIKATEIH U T.]I.) MOYKHO
CTOJIKHYTBCSI C SIBJICHUEM JIpe0e3ra KOHTAKTOB, IPH KOTOPOM YPOBEHb CHTHAJIa Ha JIMHUU HEKOTOPOE
BpeMs “ApoxKuT” mocie cpabaTbiBaHus qaTuuka / ycTpoiictBa. [Ipy 3TOM IpOMCXOIIT MHOTOKPATHBIC
HEKOHTPOJIHMPYEMbIC 3aMBbIKAHUS ¥ PA3MbIKAHUSI KOHTAKTHOM TPYIIIIBI 32 CYET YIPYTOCTH MaTePHAIIOB U
JeTaJIel caMOl KOHTAKTHOW 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 aenenuto “Opebesea KOoHmakmog”™ — MHO2OKpammubie KO1eOAaHUs YyPO8Hs CUSHANA
npuUBoOsAUE K TONCHBIM CPADAMbIEAHUAM Clledsulet] T02UKU.

B 3aBucumocTH OT pa3MepoB, Macchl, MaTepuasia 1 KOHCTPYKIMH BpeMst Jpedesra (Bpemsi OT
MIEPBOT0 CONMPUKOCHOBEHHSI KOHTAKTOB JI0 3aTyXaHUsI MEXaHMUYECKUX KOJICOAHUHN U yCTaHOBIICHUS
cTabMIbHOTO KOHTaKTHpOoBaHUs) coctaniseT 0.1 - 2 Mc y MUHHATIOPHBIX TEPKOHOB U JIO COTEH
MUJUIACEKYH]] Y MOIIIHBIX KOHTAKTOPOB.

B PE3YIbTATE, €CJIU HE IPUHUMATDL MCP 60pB6I)I C OTUM SABJICHHUEM, BMECTO OJJHOI'O JIOTHUYCCKOI'O
CHUIrHajia 0 TOM, 4YTO IMPOU30LIIIO Cpa6aTBIBaHI/IC, HalpuMmep, repKkOHOBOTO JaTYHMKa OTKPBITUA, MOXKEM
IMMOJIYUHUTh COTHU TaKUX CUTHAJIOB HA KOPOTKOM ITPOMECKYTKE BPECMCHU.

B monyne Laurent-2 peanuzoBaHa cucteMa MpOrpaMMHOTO MTOIABICHUS JAHHOTO SIBIICHUSL.
Monynb IpUHUMAET peleHne 00 N3MEHEHUH YPOBHS CUTHAJIa Ha JIMHUU TOJIBKO MOCIIE “BBIIEPKKH
HOBOT'O YPOBHsI 0€3 H3MEHEHHI B TeUEHHE MTOCTOSIHHON BpEMEHU IOJaBJICHUS.

Hactpoiiky crcTeMbl oaBaeHUs apede3ra MOKHO OCyIIecTBUTh ¢ momorbio WEB uHTepdeiica
MoyIist 6o ucnoib3ys Ke-komanay $KE,DZG.
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5.5 UM

Monyns Laurent-2 momaepkuBaeT OJMH KaHaI IIMPOTHO-UMITYIbCHOM Moy siun (LHUM). C
nomoinbto [IMM M0>XHO IJIaBHO YHPaBIIATh MOIHOCTBIO, TOJBOAUMOM K Harpy3kKe, MocpeicTBOM
MU3MEHEHHUS CKBa)KHOCTH (COOTHOLIEHHUE JUTUTEIbHOCTHA UMITYJIbCA K €r0 IIEPUOAY) UMITYIbCHOIO
CUTHAJIa, TEHEPUPYEMOT0 MUKPOIIPOLIECCOPOM MOIYJISL.

Kanai [IIVM BeiBemsien Ha kiiemmy PWM.
Henocpencreenno ILIMM curnan ¢popMupyeTcsi MOIIHBIM TPaH3UCTOPHBIM KIIFOUOM (OTKPBITHII
KOJIJICKTOP), TIEPUOMUECKOE BKIIIOUYCHHUE / BHIKIIOUYEHUE KOTOPOro (POPMUPYET BO BHEIIHEH

anektpudeckoil nenu MM curnan. TpaH3uCTOPHBIN KIH0Y MO3BOJISIET YIIPaBJIATh HAarpy3koil 1o 50 B
MTOCTOSITHHOTO TOKa mpu Toke 10 0.5 A Ha KaXIbli KaHaJl.

+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 nooxniouenust naepysku ons LLIAM ynpaenenusi x xiemme mooyass PWM.

C nomomnipto KE xomana wnn Web-untepdeiica ynpasieHus UMeeTcsl BO3SMOKHOCTD ITABHO
MeHATh Xapaktepuctuku LM curnana (4acToTy ¥ CKBaXXHOCTb), YTO IPUBOJAUT K U3MEHEHUIO
CYMMapHOH MOJBOAUMON MOIITHOCTH. DTO MOXKET BBIPAKATHCS B IUIABHOM PETYJIUPOBKE SIPKOCTH
CBEUEHMSI JIaMIIbl HaKaJIMBaHUS WM IUIABHON PETYJIUPOBKH CKOPOCTHU BpAILlEHUs Baja JIEKTPOABUTATENS.

Cxematnueckas TabJiMa HUKE MMOKa3bIBAET, YTO OyeT npoucxoauts ¢ popmoii LIIUM curnana
Ha BbIxoie PWM 1 cOOTBETCTBEHHO HArpy3Koi Ipu TeX WM UHBIX nmapamerpax [IIMM curnana. B
KAa4eCTBE MPUMeEPA MTOKA3aHA JIEKTPUYECKAs JIAMITOYKa.

KE koMaHaa ®opwma BbIxogHoro LLUNM curHana SIpKOCTb CBEYEHUS NaMribl

Usbix, B

$KE,PWM,SET,0 —
MOLLHOCTb K Harpy3ke BoobLie
He noaBoauTcs. JlaMna He
ropwT.
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Tonbko 25% noTeHUManbHon
MOLLHOCTM NOCTYNaeT 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 Heo6xoaumo hopmupoBats nudpposoit LLIMM curnan — 10cTaTOYHO JIMHUIO
PWM “noarsHyTh” Yepe3 pe3MCTOp K IUIOCY nCcToYHKKa muTanus (+3.3, +5, Vin). Curnan Oymet
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 MOJIKITIOYHATE IU(PPOBOM TaTYUK TEMIIEpATyphl Kiiacca
Dallas DS18B20 B xommmyectBe 1 1T, MOTy4aTh MOKAa3aHUS TEMIIEPATYPhI JaTYHKA U IIEPEIaBaTh MX 110
cetu (Web-unrepdeiic, JSON, Telnet, Ke-Obaako).

ITo moka3aHUsIM JaTYNKOB MOXKHO TaK jK€ HACTPOUTH CpadaThIBaHKE aBTOMATHYECKON PEaKIIUH C
IIOMOIIBIO0 CUCTEMBI ITporpammupyemsbix jJoruueckx npasuia CATL (CAT Light).

GND

TN

DATA +V (3.3-5V)

Puc. Tunosas xoncmpyxyus oamyuxa DS18B20 60 erazozawumentnom memannuyeckom xopnyce ¢ kabenem.

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

Monyns paboraeT c matumkaMu DS18B20 HacTpoOeHHBIMM B 12-OMTHEI pexmuM (3aBoIcKas
HaCTpOMKa IO yMOJIUaHMO) . JaTumky C paspemenHmem 9, 10 m 11 OuT noka He
NOOIEePXMBATCSH .
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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 damyuxa DS18B20 k wune 1-Wire mooyns Laurent-2. Iloomseusaiowuil
Pe3ucmop moxcem nompebosamvbCsi NPy OMHOCUMEN0bHO OOIbUUX OTUHAX Kabensi om Mooyt 0o damuuka (10-20
Mempos u bonee). Beauuwuna conpomusienus nOOMAUBAOULe20 Pe3UCMOPA 3a8UCUM O OIUHHbL WUHbL (YeM
bovbuLe OnuHa MPACCyl — mem MeHbule CONPOMueieHuUe).

CxeMa TOJIKITFOUEHUS BHIBOJIOB JIaTUMKA K KJIEMMaM MOIYJISI CIIeIyoIas:
e YEPHBIU — k kiiemme GND
e KPACHBIU — x knemme +3.3 V wu +5 V

e KEJITBIH (unn apyroii uset oTimaHslii 0T 4epHOro 1 kpacHoro) — K kinemme TMP

[MToka3zanust qaT4rka TeMIepaTypbl MOXKHO MOIy4uTh yepe3 Web-untepdeiic uim depe3 KOMaHIHbIH
untepodeiic mo TCP nopry.
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PykoBoACTBO noJib3oBaTens Moaynsa Laurent-2
57 ANl

Laurent-2 umeet B cBoeM cocTaBe 2 kaHana 10-Tu pa3psIHOTO aHAIOTO-ITU(POBOTO
npeoOpazosareins (ALIT). Jluauu ALIIT Bceraa HacTpoeHb! Ha “BX0j” (Ha HUX MOJACTCS HANPSDKEHHE “‘C
Hapyxu” Moxyiisi). ALl mo3BosiseT onpeneauTs BEIUIMHY BXOJHOTO HanpsbKeHUs B BosbTax.

[nana3oH nsmepsembix

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

MpeBbllIeHWE MaKCMMaJIbHO AOMYCTUMOW BEIMUMHBI HANpshkeHWsl KaHanos ALM MoxeT
MPUBECTU K BbIXOAY U3 CTPOSA KaHasia BrjoTb A0 MOJIHOIO BbIXO4a U3 CTPOSA BCEro
moayns.

Hinxe mmoka3anbl HECKOJIBKO THIIOBEIX MMPpUMCPOB OpraHu3anu U3MCPUTCIIBHBIX CXEM C
HCIIOJIBb30BaHUEM AHH KaHaJIOB MOYJIA.

A1
O
AN
+ -
14 B
GND

Puc. Ilpocmas cxema usmepenus Hanpsaxcenus akkamyasmophou oamapeu yepes kanan ALIII ADC_1 ¢
PACUWUPEHHBIM OUANAZOHOM UsMepsiemo2o Hanpsdicensu om 0 0o 16.5 B.
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PykoBoACTBO noJib3oBaTens Moaynsa Laurent-2

Puc. Cxema usmepenusi cmenenu 0C8eueHHOCMU ¢ UCNOIb308AHUEM (POMOPEIUCIOPA BKIIOUEHHO20 8 NIeHO
Oenumeins Hanpsicenust. Mamepernus nposoosmes kananom ALIT ADC_2.
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5.8 CuyeT4yMKH HMIYJIbCOB

Kaxnas BxomHas onrouzonupoBanHas TuHus IN MokeT ObITh UCTIONB30BaHA KaK HE3aBUCUMBI
15-OuTHBIIA CYETUYNK UMITYTILCOB. [Ipy M3MEHEHUN YPOBHS CUTHAJIA HA BXOAHBIX ONTOM30JIHMPOBAHHBIX
nuHuax IN_1 — IN_6 cooTBeTCTBYIOMNIA CUETYMK UMKPEMEHTHPYET CBOE 3HAUCHUE.

Texymume nokazanus cueTankoB oroOpaxkatorcst B WEB unTepdeiice B pasnene nocBAIeHHOM
BxoaHbIM JUHUAM IN. X MokHO Tak ke cuntath yepe3 JSSON nnm nepenats Ha cepBep Ke-Oobiaka.

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 HUMITYJIbBCOB MOXKET OBITh HCIIOJIB30BAaH, HAITPUMEDP, AJI1 OLICHKHU pacxoda BOALI B CBA3KE C
AATYUKOM y4€Ta BOAbI C UMITYJIbCHBIM BBIXOJIO0M. 3Has KOZ—)(b(bI/II_II/ICHT MepeBoOJia 4ncjiia UMIyJILCOB B
00BeM BOJbI B M3 MOXHO IIEPECUNTATh IMOKa3aHUs CYHECTUUKOB UMITYJILCOB.
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repKoH

o o

KpacCHbIN
Q—
4

Puc. Cuemuuk 600vl ¢ umnynschwvim evixodom Valtec u eco anekmpuueckas cxema.

CueT4uK BOJBI TAKOTO THIA MOKHO MOJKIIOYUTH K BXOJHBIM ONTOU30JIUPOBAHHBIM TUHUAM [N,
HarpuMmep, K 1uHur IN_1 xak mokazaHo HUXKe:

+5

O

[atunk yyeTa BOAbl

KpacHbI

repKoH

IN_1

O Benblid
O

ISO_GND

GND

O

Puc. Cxema nookmouenus cuemuuxa 600vl ¢ UMNYIbCHBIM bIXO00M K 6XOOHOU ONMOU0OIUPOBAHHOU TUHUU
IN_1 0551 noocuema 8xo0auux uMnyIbCos, KOmMopble MOACHO GYOem nepecuumanms 6 pacxoo 600bl 6 M°
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5.9 TMopr RS-232

OTan4uTeIbHOW 0COOCHHOCTRIO MOy Laurent-2 sBisieTcss Hanmu4ue BCTPOSHHOTO
nocienosarenbHoro nopra RS-232. Tlopr pabotaer B pexume unrepdeiica TCP-2-COM: mpo3paunsiii
“yITMHUTENH MTOCIEI0BaTEILHOIO opTa o cetu Ethernet.

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

MapameTp 3Ha4yeHune

9600 bit/sec; nannsie 8 owur,
YETHOCTh: HET, CTOIOBEIE OUTHI: 1

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

Hactpoliky no ymon4anuto:

Anmnaparnas noguep:kka CTS/RTS HET

[Tpu pabote B pexume TCP-2-COM moxHO ycTaHOBUTH ceTeBoe coenunenue ¢ TCP cepepom
MOJIYJISI TOCTYITHBIM 110 yMordanuio 1o aapecy 192.168.0.101 na TCP nopty 2424 u nepenaBaTh TaHHBIC
o cet B RS-232 mopt (€ momornipio Ke-komanasr $KE,PUT) u 0qHOBpEMEHHO CUNTHIBATH JaHHBIE
MOCTYMAIONINE HA 3TOT MOPT OT KaKOTro-I0O0 BHEITHETO YCTpolicTBa ¢ mHTEepdeiicom RS-232 vepes
CETEeBOE COETMHEHUE.

TCP-2-COM unTtepdeiic MoxxeT ObITh OJIE3EH B TEX ClIydyasiX, KOTJa eCTh HeOOXOAMMOCTb B
oOMeHe JaHHBIMHU C KakuM J100 ycTpoiictBoM (GPS npueMHUK, 1aT4HK ¢ TIOCIEeI0BATEIbHBIM
unTepdeiicom, GSM mMozaeM U T.1.) MO MOCIEI0BaTEILHOMY IOPTY, HO TPEOOBaHUS 110 YAAJICHHOCTH
PAacIIoNIOKEHHs YCTPOWCTBA HE TIO3BOJISIOT CBS3aTh €T0 C YIPABIISIONIM KOMIBIOTEPOM OOBIYHBIM
1ocje10BaTeIbHBIM Ka0eneM Harpsmylo.
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5.10 AnmapaTtHblii cOpoc MOIyJIst

Jnist anmapatHOro cOpoca HaCTPOEK, COXPAHEHHBIX B SHEPTOHE3aBUCHUMOM MMaMATH MOIYJIA,
Mpe/iHa3HaueH CrelHUaIbHbIN pkaMiiep (mepembluka). Ha aTamne crapra miatsl eIMHOXKIbI IPOU3BOAUTCS
npoBepka coctostHus mxamnepa Q3. Eciu pxammep He yCTaHOBJICH — BBINOIHAETCS cOPOC COXPaHEHHBIX
HACTPOEK B 3HAYEHUS 110 YMOITYAHUIO (3aBOJACKUE HACTPOUKH) BKJIIOUAsl CETEBbIE HACTPOMKH.

W

Ceetoauoa VD13

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

Bo3moxHocTh anmapaTHOro cOpoca MOyl MOKET TOTpebOBaTHCS B Cllydae HEBEPHO yKazaHHOTO IP
azpeca, pu KOTOPBIX MOAYJIb CTAHOBUTCS HE IOCTYITHBIM IO CETH.

AJNTopuTM IEHCTBUIM 711 COpoca anmapaTHBIX HACTPOEK ¢ MMOMOIIBIO HKamIepa copoca:

*  OTKIIOYUTH MOJYJIb OT TUTAHUS

*  VYaanute mxammep Q3

= TJlogath nuTaHue

* Hautercs nporiecc CTUPaHUs HACTPOEK, COMPOBOKIAEMbIN YaCThIM MUTAHHEM CBETOHOA
VD13 B Tennye 2-3 ceKyH/

» [lo okOHYaHUU MpoLeAyphl cTUpanus cBeroauo VD13 HauHeT MUTATh B IITATHOM PEXUME C
yactoron 0.5 I'x

= [lcne 3TOTO ClIEAYET YCTAHOBUTH JKaMIlep 00paTHO
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5.11 HUuaukamuoHHBIE CBETOIHOIbLI

Jlii uHaKanuy paboThl BHYTPEHHETO IPOraMMHOI0 00ecriedeH st MOAYJIsl 1 HEKOTOPOTo
anmapaTHro (yHKIIMOHAJA MPEAYCMOTPEHBI MHINKAIMOHHBIE CBETOIMO/IBL.

CeeToanoabl BXOAHbIX
CBeTOAVIlOA VD13 nuHun IN1T-IN8

Ceeroauon VD13 unaunupyer cocTossHue padboThl BHYTPEHHETO TPOrpaMMHOTO 0OecrieueHus
MoyJist. BO3MOXHBI ciieiyromne cocTossHUS (peXuMbl pabOThl) MHIUKAIMOHHOTO CBETOIMOAA:

CocrtosHue csetogmona VD13 Onuncanue

BuyTpenne nporpamMmHoe obecrieueHre padboTaeTt

Muraet ¢ gactoroit 0.5 I'ig
YCIEIIHO

Wner npouecc cTupanus HACTPOEK B SHEPrOHE3aBUCUMOMN

Yacro muraer
namstu. [ponecc nomxen JumThes He bonee 2-3 cex

Monynb He UCTIPaBEH WJIM BO3HMKIIA KpUTHYECKast

FOpI/IT IIOCTOAHHO U HC MUTACT
omnoKa B IIpOLECCEC BBITIOJIHCHUS TPOTPAMMBI

Mopynb He ucIpaBeH WM Ha MOJYJIb HE TOJaHO

IToraren (He TOPUT)
MUTaHUE ¢ HEOOXOIMMBIMH XapaKTePUCTUKAMHU

JlomoTHUTEBHO, Ha TUIIEBOM CTOPOHE MJIaThl ycTaHOBIEeHHI cBeToanoasl VD1, VD3, VDS, VD7,
VD9, VD11 unaunupyromue (HakT MoJadu CUrHaia (HanpsoKeHUs) Ha BXOIHBIC ONITOU30IMPOBAaHHBIC
muaud IN_1 — IN_6. Ecnu HanpsbkeHue (CUTHAN) MOJaHbl Ha JIMHUIO U BETMYMHA HAPSDKEHUS (CM.
Paznen “Onexmpuueckue xapaxmepucmuxu’) 10CTaTOYHO JJIs1 CpabaTHIBAHUS BXOTHOM IIETTH —
CBETOJIMOJ OYJET “TOPETh” 3EJICHBIM IIBETOM.
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6. HnTepdelichl 1 BO3MOKHOCTH YIIPABJIEHUSA

B cocraBe moayst Laurent-2 umeetcs paznuunble HHTEpGhENHCchl U GYHKIIMOHAT C IIOMOIIBIO
KOTOPBIX MOKHO B3aUMOJICHCTBOBATh C MOJYJIEM, YIIPABIIATh UM, OOMEHHUBATHCS TAHHBIMH U JaXKe
MIPOrpaMMHUPOBATh PEAKIIUU Ha ONPEIEICHHbBIE COOBITHS, KOTOPbIE OYAYT BBINOIHSITHCS U
00pabaThIBaThCSl aBTOMATHUYECKH 0€3 y4acTHs BHEIIHETO cepBepa / KOMITbIOTepa.

NHTepdeiics KpaTkoe onucaHune

BusyanusupoBaHHblil HHTEp(EIC yIIpaBiIeHUsI © MOHUTOPUHIA COCTOSIHUS

Web unTepdeiic
peCcypcoB MOMYJIS B peXXMME peanbHOro Bpemenu uepe3 Web 6paysep

HaGop TexcToBbIX KOMaH/ yrpasiieHus (OTKpbIThIil API) mo3Bosstommx
IPOM3BOIUTH MOJIHOLIEHHOE YIIPABJIECHHE U KOHTPOJIb Ha/l MOJYJIEM.
Ke-komaH bl He3amuHMMEI B ciTy4ae HamMcaHUs CIICUATU3UPOBAHHOTO copTa
yIpaBJIeHUs WM UHTErpalluy NOJAEPKKU MOJIYJISl B IPYTUX NIPOIPAMMHbIX
npoaykrax, Hanpumep, 1C, nporpammax ynpasienuss CKY/ u t.1.

Ha6op TekcToBbIX cOOOIIEHU ¢ HHPOPMAIHEH O COCTOSIHHUIX anmapaTHbIX

Ke-cooOmenus
PECYPCOB MJIHM MPOM3OMICAIINX COOBITHSX.

OcHOBOHOI KOMaHIHBIN UHTEpPelic pu padoTe ¢ MoayseMm 1o cetu. [1o
TCP cepsep yMmoyanuio, foctymneH Ha TCP nopry 2424. Hcnone3yercs 1is
B3auMoIeiicTBHs ¢ MoaysieM Ke-komanmamu / Beiaun Ke-cooOteHuii.

[TocnenoBarensHblit mopt RS-232. Mosxet padotats B pexxume TCP-2-
RS'232 . Y ANT3 b
- COM: mipospaunslii “ymautens”’ COM mopra o cetn

Y 100HBII BapuHT yrpasieHus MmoayseM Ke-komannamu uepe3 HT TP B Buze

URL xomanibi URL ccoinok (HTTP GET 3anpocos)

JSON Bo3MoxHOCTE cOOpa MoKa3aHui BCeX NaTYMKOB M alllIapTHBIX PECYPCOB
- Moy 1o cetd B popmare JSSON

ITporpaMMHupOBaHKE aBTOMATHUECKON PEaKIUy MOIYJISl HA pa3InIHbIe
CATL (CAT Light) co0bitusi. Moaysib CMOKET aBTOHOMHO (0€3 y4acThsi BHEIITHETO
KOMITBIOTEPA) BBIIOJIHATE 3aKa3aHHbIE ICHCTBHS.

Texnomorust Ke-O6m1ako mo3BoJISET y1aJeHHO B3aUMO/IEHCTBOBATH
(moJryyaTh MOKa3aHUs JaTYUKOB, NIEpeJaBaTh KOMaH bl yIIPaBIECHUs) C

Ke-O6sako monyismu KernelChip naxe ecnu y Mmoaysnst Het “6enoro” BHemHero IP u
OPSAMOM JOCTYII K HEMY M3 IJ100aJIbHOM CETH OTCYTCTBYET (HaXOJIUTCS 3a
NAT).
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PykoBoACTBO noJib3oBaTens Moaynsa Laurent-2

6.1 Web-unrepdeiic

Mopynu Laurent-2 coaepsxar B cebe BctpoerHblid WEB unTepdeiic yrpaBiaeHuUs 03BN
HACTPaMWBaTh MOJIYJIb, & TAKXKE YIIPABIISATH BCEMU alNapaTHBIMU PECYPCAMHU B PEKUME PEaTbHOTO
BpPEMCHHU.

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

TCP nopm cepsepa: 80 (mo ymouanuio)

Pexomenoyemuuii

6 Google Chrome
paysep

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

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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Haxxmute ccpuiky muis Bxoaa. Jloctyn k uHTepdeiicy 3amumieH napoieM. [lo ymomdanuto:

goruH: admin
nmaposib.  Laurent

BBeaute norun/maponb u Haxxmute KHonky 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 YIPAaBJICHUA BBITTIAAUT, TaK KaK Ha pPUCYHKC 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, enasuas nanens.
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PykoBoACTBO noJib3oBaTens Moaynsa Laurent-2

B uentpanbHoii yactu nHTEpdeiica npencTaBieHbl pa3iensl (B BUAE HKOHOK) OMUCHIBAIOIINE
OCHOBHBIE BO3MOKHOCTH U (DyHKIIMOHAJI MOJYJIsl TAKHE KaK 3JIEKTPOMAarHUTHBIE pPejie, BXOAHbIE U
BBIXO/IHBIC JINHUU U T.1.

B Bepxneii npaBoii yactu naTepdeiica 0ToOpakaeTcst BpeMsl TEKYILETro ceaHca — BpeMsi 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 HmkeMm npaBom yriry uHTepdeca B KOMIaKTHOU dopme

Pene: 0011 MOKAa3aHbl TEKYIIHE 3HAUEHUSI U COCTOSIHUS Pa3IMYHbIX allapaTHbIX
IN: 000000 pPECYpCOB, AaTYUKOB, IEPEMEHHBIX. JTO MMO3BOJISIET BCET/AA “IEpiKaTh
ouT: 100010000110 nepes raa3aMu’ BCe 2JIEMEHBI YIPaBIEHUS M KX COCTOSIHUS Ha KaKOM
ADC: + Obl BKJIQJIKE WJIM CTPaHULE Mbl HE HaXoaAuauch. Haxas Ha 3eseHblit
PWM: + KPECTHUK, MOYKHO “pacKpbITh” COOTBETCTBYIOIIUH pa3/ell.

1-Wire Temp: +

[Tpu Ha)kaTHM HA UKOHKY (PYHKIIMOHAIBHOTO pa3zesia 0TOOpakaeTcsi COOTBETCTBYIOIIAs MTaHENTb
yrpasieHus. Huxke nokazansl HECKOJIBKO IPUMEPOB Pa3HBIX MaHENEH.

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 ynpaenenus 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 ONnMmMou30aUpPOBAHHbIMU 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 depe3 BctpoeHHbil Web-untepdetic, Laurent-2 noguepxubaert
Ha0Op TEKCTOBBIX KOMaH]I yIpaBiieHHs Ha3biBaeMbIX Ke-koMannamu (OTKpeIThId APl), KoOTOphIMEU
MOJKHO YIIPaBJISITh MOAYJIEM 4epe3 paznuunbie nHTepdeicel. Mneonorus Ke-koman moxoxa va AT-
xomanasl it GSM mozeMoB.

Hanpumep, komania HUKe BKIIIOUaeT 3-0€ pelie:
SKE,REL, 3, 1

a JI71s1 CMEHBI ajipeca 1e(OJITHOTO IITH032a (CEeTeBble HACTPOMKU MOJIYJISl) MOYXKHO BOCIOJIb30BaTHCS
KOMAaH /0

SKE,GTW, SET,192.168.0.12

CdhopmupoBaHHas TEKCTOBas KOMaHAa OTIPABIISETCS 10 TOMY WJIH HHOMY TIOpTY (MHTEpdericy),
MIPOLIECCOP MOJYJISl AEKOIUPYET €€, BHIIOIHAET HEOOXOAUMYIO OTEpPaIUIO U OTIIPABIISIET 00PAaTHO OTBET
B TEKCTOBOM (hopmare 0 cTaTyce BHITIOJHEHHOW 33J[a4d WU IPYTYI0 HEOOXOAUMYIO HH(POPMAITHIO,
CHEeU(PUIHYIO 111 KOHKPETHOW KOMaH/bI.

JI1s 3a1mTEl MOAYJISI OT HECAHKIIMOHUPOBAHHOT'O YIIPABJIECHUs B HEM PEAIM30BaHa CUCTEMA
KOHTPOJISI IOCTyIa C TOMOIIBIO Mapois. Moayib He BBINOIHSAET KOMaH bl yIPaBIEHUS 10 TEX MOp, 0Ka
He OyJleT BBeJIeH KOPPEKTHBIN MapoJib.

JIro6ast KE koman1a, oTchuiagMasi MOJIyJIHO, JIOJDKHA HaunHAThCsI ¢ cuMBOsIoB “$KE’. Takke Bce
KOMaH/IbI JIOJDKHBI 3aKaHYUBATHCSI CAMBOJIOM BO3Bparta kapeTku <CR> 1 cMMBOJIOM Tiepexojia Ha HOBYIO
cTpoky <LF> (B mecTHaanarepudaHoMm Gopmate 3TU CUMBOIBI nMetoT Kosl 0x0D u 0x0A
COOTBETCTBEHHO).

$KE,Komanoa<CR><LF>

OTBeTbl MOAYJISE HA KOMaH/Ibl, @ TAK)KE OTAENbHbIE MH(POPMaIIMOHHBIE OJIOKH Bbl1aBacMble
MOJTyJIEM BCETla HAYMHAIOTCS C CUMBOJIA ‘#° (TmecTHaauarepuuHbiid kox 0x23) 1 3aKkaHINBaIOTCS
CHUMBOJIaMH Bo3BpaTa kapeTkn <CR> u nepexona Ha HOBYIO cTpoKy <LF>.

#Omeem mo0y1a<CR><LF>

Janee no Texcty nokymeHTa cuMBOJIbI <CR><LF>, koTOpBIMU JOKHA 3aKaHYUBATHCS TH00as
KOMaH[a MOYJIIO U JTF0OOH OTBET BBIJIaBAEMBI MOIYJIEM, OITYCKAFOTCSI.
B Tom cnyuae, ecnu, CHHTaKCHC KOMaH/Ibl, OTIIPABIEHHON MOMIYJIIO, HE SBIISIETCS BEPHBIM, MOIYIIh
BBLIAET co0oOIeHne 00 OInoKe:

#ERR

brnarogaps oTkpbITOMY KOMaHIHOMY UHTEp(ECy MMeeTCss BO3MOKHOCTh Pa3padOTKH U
HaMMCaHMs MPOrpamMMbl YIIPaBICHHs MOIYJIEM Ha JI0OO0M S3bIKE TPOrPaMMUPOBAHMUS,
MOJIICPYKUBAIOIITMM MEXaHU3M COKeTOB (11 paboThl o TCP). Tak jxe BO3MOKHO HAITMCAHUE PA3THUHBIX
MOJIyJIeH U TUIaruHOB ISl MOAJIEPKKH paboThl ¢ Laurent-2 B cTOpOHHUX MPOrPaMMHBIX TPOAYKTAX.
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[ToapoOHOE onKcaHne KOMaH] yIpaBJIeHHs JOCTYITHO B OTACIbHOM AoKymeHTe “Ethernet moodyre
Laurent-2. Ke-xomanowt ynpaenenus’™.

PaccmoTpuM npumep yaaneHHOro B3auMOJICHCTBHS C MOLYJIEM TI0 CETH C romotibio Ke-komans ¢
UCTIOJIb30BaHUEM Iporpammel putty. s coequnaenus ¢ moaynem Laurent-2 HeoOxoauMo 3amyCcTHTh
porpaMMmy, ykaszarb tun coequHenuss RAW, texymuii IP angpec moayinst (o ymonyanuto 192.168.0.101)
u koMman 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 npocammy putty

Haxxumaewm Ha kHOTIKy “Open”. Ecnu coelMHeHNe YCTaHOBIICHO, TIOSIBUTCSI TEPMHHAIBHOE OKHO,
B KOTOPOE HY>KHO HabUpaTh KOMaH/bl yrpaBieHus. [Ji1 oTnpaBKy HaOpaHHOIN KOMaH/bI clelyeT HaKaTh
Ha knasuiry Enter (putty aBromaTryecku TOMOTHUT CTPOKY ¢ KOMAHIOW CUMBOJIAMHU BO3BpaTa KapeTKu U
nepexoia Ha HoByto cTpoky 0D 0A).

8 oo VA =

Puc. Obmen Ke-xomandamu uepes mepmunan putty
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B manHoM npuMepe cHadana nmogaetcs komanaa $KE — nmposepka cBsi3u. B oTBeT Ha Hee MOYITh
Bo3Bpamaer #OK. Jlaee uaer 3anpoc Bepcuu IPOLMIUBKY U cepuiinoro Homepa (komanmaa SKE,INF).
[TpoOyem BKIIFOUUTH 3-¢ perie ¢ momonbio koman sl $KE,REL, oarako Momybs Bo3Bpamiaet
MpenynpexaeHue 0 TOM UTO IOCTYI K uHTepdelicy 3ab10kupoBaH (He yKa3aH naposjb). Toabko
HECKOJIbKO MH(OPMAIIMOHHBIX KOMaH]1 00padaThIBaOTCA MOIyJieM 0e3 MpeABapUTEIHLHOrO BBOIA
naposisi. Beoaum naposis ¢ nomorsio komanael $KE,PSW,SET. [Taposs npuHST U Teeph MOXKHO
YIPaBJIATH alllapaTHBIMUA PECypCaMmy MOJTYJIS.

50



PykoBoACTBO noJib3oBaTens Moaynsa Laurent-2

6.3 Ke-coo0menus

Moayns noanepkuBaeT Habop TEKCTOBBIX COOOIIECHUM ¢ MH(POpPMaIUe 0 COCTOSHUSIX
anmapaTHbIX PECYPCOB WM Tpou3oiieamx coobtusax (Ke-coobmenus). I'eHeparys KOHKPETHBIX
COOOIICHUI MOXKET OBITh TMOKO HACTPOCHA B HEOOXOIUMBIE TIOPTHI.

O6mmit cuaTakcuc Ke-koobmennit momyst Laurent-2:

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

[TapameTpsi:
MsgName — ums Ke-coobmenus, Hanpumep “RELE”
Parameter 1-N  — IlapameTpsl (MH(DOpPMAIMOHHBIC ITOJI51) KOHKpETHOTO Ke-cooOiieHus.

Ke-COO6H_IeHI/I$I pa3aAciArOTCA Ha ABC I'YPHIIbL:

CooOuienus “Ilo cobpiTHI0”. BBI1aIOTCS B TOPT IPU BO3HUKHOBEHUH

ON_EVENT .
- OIPEIEIEHHBIX COOBITHIH

CooOmenus “Tlo BpemeHnu”. BeinaroTcss aBTOMaTHUYECKH C 3aJaHHON

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

Cnucok Ke-cooOLeHui:

Nma Tun OnucaHune
EIN ON EVENT Beimaercs npu M3MEHEHNH YPOBHS CUTHAJIA HA BXOJHOU
- onrronzonupoBanHoi uHuM IN1 - ING
TIME ON_TIME Bpewmst (c MomeHTa cTapTa)
RELE ON_TIME CocrosiHus pene
IN ON_TIME CocTosiHUs BXOAHBIX ONTOMU30JMPOBAaHHBIX JTUHUI IN
ouT ON_TIME CocTostTHUS BBIXOAHBIX cHIOBBIX IMHUH OUT
ADCV ON_TIME Nzmepenus ALIT npeoOpazoBanHbie B BobThI
PWM ON_TIME Cocrosinug kananos [HHINM
IWT ON_TIME [Tokazanust qatunkoB Temmeparypsl 1-Wire DS18B20

Hacrpoiika Belgaun cooOIeHnii MOXeT ObITh MpousBeacHa B Web unrtepdeiice:
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CoobweHus

HacTpoitka » ynpasnesmMe Bolgadyel WHHOPMAUMOHHBIX CooBLEHMH,

ID  CoobGwexue Tvn HacTpolka no nopTaM
1 EINM ON_EVENT [ Tep capeep
2 TIME OM_TIME TCP Capeep
3  RELE ON_TIME TCP Capeep
4 IN OM_TIME [ tce cepesp
5  OUT ON_TIME [ Tcp capeep
6  ADCV ON_TIME [ Tcp capeep
7  PWM OM_TIME [ Tce cepesp
8 1WT ON_TIME [ Tcp capeep

PykoBoACTBO noJib3oBaTens Moaynsa Laurent-2

OnucaHKe

BbloaeTca npu MZMeHeHuK
YPOBHA CUIHana Ha BX0AHORA
ONTOMZ0NNPOBAHHON MTUHKWK
IN1 - ING

Bpemsa {c momeHTa cTapTa)

CocToAHMA pene

COCTOAHWA BXO4HbIX
ONTOMZONMPOEAHHbIX MUHUA
IN

COCTOAHWA BHIXO0OHBIX
CUMOBBIX NHMHWA OUT

Mzmepenua ALN
npeobpazoeadtxblie B BonwThl

CocToAHKWA KaHanoe WKWM

MoKazaHWAa JaTYMHOE
TemMnepaTypol 1-Wire

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

HpHMep IIOTOKa KE'COO6H_ICHHI>'I MmocTynacuiero B mopT MOAYyJid IOKa3aH HUKE (HpI/ICyTCTBYIOT

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
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6.4 TCP cepBep

OCHOBHBIM CETEBBIM HHTEpQEHCOM I ynpaBieHuss Mmoayiem Ke-komanaamu sisisercs 1 CP
cepBep, M0 YMOTYAHUIO OKUIAIONTUH MoAKIIoYeHnid kKineHToB Ha TCP mopty 2424. B oauH MOMEHT
BpeMeHu K TCP cepBepy MOTyJIst MOXKET OBITh MOIKIIOUEH TOJIbKO oauH kKiueHT. Homep TCP nopra
cepBepa MOXKeT ObITh H3MeHeH ¢ momorbio Ke komana uian Web-unrtepdetica.

Ilpomoxon: TCP/IP

Humepgeiic: TCP cepep

Dopmam 0anHbIX Ke-komannbt u Ke-coobmieHus

Kax opeanuzyemcs Monynb 0kuIaeT MOAKII0oYeHn oT BHeutHero 1 CP
coeounerue ¢ mooynem? KJIMEHTA

TCP nopm cepsepa: 2424 (110 yMOTYaHHIO)

Jlnumenvrocmn ceanca: be3 orpannyenuii

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

JloToTHUTETHHBIM annapaTHBIM UHTEP(EHCOM /ISl B3AUMOACUCTBHS C MOJIYJIEM SIBIISIETCS
nocnenoBareabHbIi mopT RS-232. [Topt pabdortaer B pexume unrepdeiica TCP-2-COM: npo3paunsbrit
“yIUTMHUTENB TTOCIIeI0BaTeIbHOTO opTa o cetu Ethernet.

Hactpous cereBoe coenunenue ¢ TCP cepsepom moyns (o ymonuanuo 192.168.0.101, mopr
2424) umeetcst BO3MOXKHOCTh OTIPaBIIATh gaHHbie B RS-232 (¢ momomsio Ke-komanaer $SKE,PUT) u
OJTHOBPEMEHHO IOJIyYaTh JaHHbIE MocTynawonme Ha RS-232 ot kakoro-n100 BHEIIHETO YCTPOiicTBa
yepe3 ceTeBoe coequuenne ooparao B TCP mopt 2424.

TCP-2-COM wunTEepdeiic MOKET OBITH MOJIE3EH B TEX CIIy4asX, KOrJa €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
YCTPOWCTBA HE TIO3BOJISIFOT 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 ycmpoiicmea ¢ unmepghecom RS-232 k mooyno Laurent-2

ITo ymomganwmio, ckopocth opta RS-232 monyns Hactpoerna Ha 9600. Eciu BHemIHee ycTpOHCTBO
TpeOyeT APYyroil CKOPOCTH — €€ MOYKHO HacTpouTh, Hanpumep B WEB untepdeiice moayns. M
Bocrionb3oBatbesa Ke-komannoi $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

Jiist TOro uto OBl MOMYYaTh MO CETU AaHHbIE U3 opTa RS-232 — 10CTaTOUYHO OTKPBITH CETEBOE
coequnenue 1o IP anpecy moxyns Laurent-2 xk TCP cepsepy Ha mopty 2424. Bee 9To mocTymaeT Ha opT
RS-232 monyns aBTOMaTHUECKH MepeHaIpaBiseTcs B cereBoe coenuHenne Ha TCP mopt 2424.

Jst Toro uTo OB OTHpPaBUTH JaHHBIE B OPT RS-232 o cetu gocraTouHo Bocnonbs3oBatkess WEB
uarephecom mwin Ke-xkomanmoit $KE,PUT mo3Bossitomeit 3anmcars CTpOKy JaHHBIX (MM OMHAPHBIH
MmaccuB) B mopt RS-232.

PaccmoTpum nmpumep npemaun nanaeix no uHTepdeiicy TCP-2-COM. IIpeanonoxum, 94To IOpT
RS-232 monynsa Laurent-2 noaxitouen k nopty COM1 nepconansHoro kommnetorepa PC (ckopocTh
9600). Heo6xo 1Mo 00MeHHUBAThCS JaHHBIME M1y mopToM RS-232 Ha PC u ceTeBbIM COeTMHEHUEM
no TCP.

B kauectBe nporpammsr i padboTsl ¢ TCP u RS-232 M0XHO BOCTIONB30BATHCS YTUIIHTON
SmarTTY wim moboii Apyroi mo1o0HO# TepMUHAIBHOW porpaMMoii (Hanpumep, putty). lanee Oyzaer
MpUMEHSTHCS yTrauTa SmarTTY.

OTtkpoem npunoxxenre SmarTTY Ha cropone PC ans mocnenosarensHoro nopra ykazas COM1
Ha ckopoctr 9600. [ yno06cTBa MoIb30BaHUS JKEIATSIIBHO BKIIOYUTH OTOOPaKEHNUE BBOIUMBIX
cumBoiioB (Echo back) u aBTomarnueckoe pomoiHeHHE CTPOK CUMBOJIAMU TIEPEHOCA 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, CO3JIaINM CETEBOE COeMHEHUE ¢ MoaylieM Laurent-2. Beioupaem B Ture
noxakirouenus “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 HacTpoiikax coerHeHHs yKa3biBaeM Tekymuii IP agpec Momyis (10 yMOTYaHHEO
192.168.0.101), uepe3 aBoeroune TCP mopt k KOTOpoMy OYIET MPOU3BOAUTCS TOIKIFOUEHHE (T10
yMmoudanuio 2424). Tak jxe BKJII0OYaeM aBTOMAaTHUYCCKUI TIEPEHOC CTPOK H JIOKAIBHOE 3X0 BBEICHHBIX
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 COCTUHEHUIO B TOpT RS-232 Momyst Hy)HO
BoOCIob30BaThes Ke-komangoit $KE,PUT.

[ToapoOHOE onucaHne KOMaH/I yIpaBlieHHs JOCTYIHO B OTAEIbHOM JokyMente “Ethernet mooyis
Laurent-2. Ke-xomanowt ynpasnenus’.

IIpu pabote ¢ coenrHeHneM 10 nopty 2424 nepBeIM J€JIOM CIIEAYET BBECTH NIApOJIb 1OCTyNa (€CIu
BKJIIOYEHA CHCcTeMa 0€30IMacHOCTH). ITO MOKHO ceaTh ¢ momoiisio komanasl $KE,PSW. TTocie sroro,
UCIIOJIB3YSl KOMaHIy

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

Mpsl iepenaem texkcToByto ctpoky “Hello from TCP!” B untepdeiic RS-232 (mapamerp ‘U’) B
Beze TekcTa (mapamerp ‘C’).

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

SKE, PUT,U,H,3132330D0A

To B opT RS-232 6yayt nepenanbl cumposbl: 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 nns HariasigHOCTH ObLT
noaktoueH kK COM nopty komnbsiotepa. B peanbHOM 1eHCTBUTEIEHOCTH 3TO MOXKET OBITh KaKOH-IT00
JTATYUK WIH MOJYJIb, YIIPABICHUE KOTOPHIM OCYIIECTBIISIETCS Yepe3 MOCIeJ0BATEIbHBINA MOPT.
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OtnpaButh naHable B RS-232 moayns moxHO Tak ke uepe3 WEB unrepdeiic:

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 Bocnionb3oBasuiick 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 Moyist yaaieHHO 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

Monayib nmoaaepKuBaeT Bo3MOXKHOCTH yrpasienuss URL komangamu (HTTP GET 3ampoc).
VYnpasienue npou3BoauTcs oopamienueM k onpeneneHaoil HTTP crpanuiie ¢ pa3indapiMu
MapaMeTpamu, ONpeAeIISIIOIUMU AEHCTBUE, KOTOPOE HYKHO BbINMOJHUTH. CuHTakcuc URL koMann
OCHOBaH Ha Ke-koMaHmax.

Hamnpumep, ecii BBIOJIHUTH 3aIIPOC KaK MOKa3aHO HIbKe, TO peine nmoa Homepom 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 xomano

O6muit cuarakcuc URL xomann:

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

Texymuii mapoJib MOyt (MCTIONb3yeMbli s Bxoa B Web unrepdeiic u
Haponv Mooyna — .
pa30I0KMPOBKM KOMaHAHOTo nHTepdeiica). [To ymomuanuto — Laurent
Ke-komanna 6e3 nepBbix yetsipex cumBoioB “$KE,”. Hanpumep, eciu
Ke Komanoa — HeoOxoaumo BeImoHUTh KoMauay $KE,REL,3,1 cienyer B qanHoM 1iose
ucroip3osars REL,3,1

B otBer Ha 3arpoc MOayJb BbIAACT COO6III€HI/IG 0 CTaTyC€C BBIIIOJTHCHHUA 3anp0meHH0171 KOMAaH/JbI.

#Wrong password —  Ilaposib MOnyssl yKa3aH HEKOPPEKTHO
#Access denied —  Ilapons MoOayJIst HE 3a1aH
#ERR —  HexoppektHblif cunTakcuc Ke-komaH bl

B nmpotuBHOM ciyuyae popmaT otBeta Ha URL 3ampoc OyeT nmojiHOCThI0 COOTBETCTBOBATH OTBETY
111 KOHKpeTHON Ke-KoMaHIbl.
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O6pabotka u cuatakcuc URL xomaHIbI 3aBUCAT OT TOTO B KAKOM COCTOSIHUM HAXOIHUTCS CHCTEMA
6e3onmacHocT Moyt (cM. PucyHnok ke — Web-unrepdeiic, pa3aen HaCTpOWKH):

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 1Ba BapuaHTa:

1. Pexum GesomacHoctu Brurouen (“eanouxa” ycranosiieHa). B atom ciydyae HeoOX0auMo B
cocraBe URL komanapl nepenats TeKyuuii mapois Moayiia. Hanpumep, eciau Tekyuuii mapois
moyiis Laurent (mo ymomuanuio) To URL komaHy HE0OXOAUMO JOMOJHUTD KIFOYOM PSW:

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

2. Ecmu pexxum 6e3omacHoctr BeikioueH — URL komanma MoxeT u He coiepKarh mapods, T.K. ero
MIPOBEpKa B ATOM Ciiydae Oy/ieT IpOUrHOpUpOBaHa. B 3ToM ciydyae 10CTaTOYHO KOMaHAbI BUAA:

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

Monyns Laurent-2 monaepkuBaeT BO3MOKHOCTD BbIIa4M CBOJIHOW MH(POPMALIUU O COCTOSIHUU
BCEX aIlllapaTHBIX PECYPCOB, TOKA3aHUAX JATYMKOB M HACTPOMKAX B PEKUME PEAIBHOIO BPEMEHH B
dbopmate JSON.

OO6muit cuatakcuc URL 3anpoca ms monyyenus nanasix B JSON dopmare:
http://<IP ampec Momyna>/<mMa json odaina> [ ?psw=<Ilapojib MOOYIg>]
TJIe ONMIIUOHAIBHBIN TapaMeTp PSW ciIelyeT UCIIOIb30BaTh B TOM CiIy4ae, €CIH Y MOAYJIS BKIIIOUYCH
pexxum Oe3zomacHocTH (0€3 yKa3aHHs NapoJis JaHHBIC HE BBITAIOTCS).
JSON: AnmapaTHsie pecypcbl

Tekymee cocTosiHUE anmapaTHBIX PECypcoB (pese, TUCKPETHBIE
JIMHUHU U T.IL.) U IIOKa3aHus JaTYUKOB

HaznaueHue:
Wwms daiina: json_sensor.cgi

ITpumep (IP u napons no
YMOJTYAHHIO, PEIKUM http://192.168.0.101/9json sensor.cgi?psw=Laurent

0€30MaCHOCTH BKJIFOUCH):

Hanpuwmep, y moayms ¢ IP =192.168.199.19 u naponem 1o yMoia4aHUIO, 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 BEpPCHUM IPOUMBKU
"sn":"B890-KF5A-6LB4-HALI2", - CEPMMHEM HOMEP MOOYJIA
"mac":"00:04:A3:FF:FF:00", - MAC azmpec

"sys time":"1616", - BpeMsa C MOMEHTa CcTapTa MOOYJiS B CekyHOax (o

MonmyJio 32767)

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

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

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

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

"adc": [ - nea kaHajysa Al (urdpoBOM KOI M HAPAXEHMNE B

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

[ - Ha BTOpOM KkaHaje Alll HamopsaxeHMe HOJb

HOH,
"0.0"
]

1,

"owi temp": [ - maTumk TeMIepaTyps 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 MMIYJIbCOB JMHMM 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 yIpaBIcHUE
ABTOMATHYECKOM peakiueil MOyIsl TP BOSHUKHOBEHHUHU PA3JIMYHBIX COOBITUI (JIOTHYECKHUE MPABUIIA).
Harnpumep, MOKHO HACTPOHUTH MOIYJIb TAKUM 00pPa3oM, 4TOOBI pelie MEPEKITIOYAI0 CBOE COCTOSIHUE B
CIlydae U3MCHEHHUS YPOBHS CUTHAIA Ha BXOqHOM uauu IN wiu BKiIrouano cucremy
KOH/IMI[HOHUPOBAHMS, €CITH MTOKa3aHMs TaTIMKa TEMIIEPATyPhl MPEBBICHIN YKa3aHHBIN TOPOT.

Cuctema CAT mo3BosisieT 3anporpaMMUpOBaTh MOy b M HCIIOJIB30BATh €r0 aBTOHOMHO 0€3
MOCTOSIHHOTO MOKITFOUCHHUS 110 CETH.

Hawubomnee ynooubM criocobom ympasienus cucremoii CATL sBisiercs Web-unrepoeiic,
MO3BOJISIFOIINN BU3YaIbHO CO3/1aBaTh HOBBIC COOBITHS, 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 cobvimusmu CATL ¢ Web-unmepgetice

Monye Laurent-2 moaaepkuBaeT cieayroniiue THITb coObIThH B cucteme CATL:
e l3meHenue ypoBHs curHaia Ha BxonHou muaun IN1-1IN6

e [IpeBbimieHre nmoka3anuii garyrka remmnepatypsl DS18B20 otHOCHTENBHO YKa3aHHOTO
nopora

65



PykoBoACTBO noJib3oBaTens Moaynsa Laurent-2

PaccmoTpum Bo3mMoxkHOCTH U ocoOeHHOCTH cucteMbl CATL Ha mpumepe co3aHust pa3InyHbIX
coObrTuii. [lepBeiM marom crnenyer nepeiitu B paznen CATL u3 rnmaBuoi nanenn WEB unTepdeiica:

CAT
Light

HTTP://

CAT Light

Jli1st moGaBiieHUst HOBOTO COOBITHS (MM peAKTUPOBAHUS PaHEe CO3J[aHHOT0) B CIIMCOK HEOOXOJMMO
Ha)XkaTb Ha CCBHUJIKY B BHJE 3€JIEHOr0 “‘KapaHjaiia’:

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 HE0OX0AUMO BBIOpaTh TN coObITUsA. Hampumep, paccMoTpuM coObITHE
M3MEHEHNE YPOBHS CUJIHAra Ha BXOJAHOW JIMHUHU:

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 — evibop muna cobvimus.
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[[anee JIA COOBITHS T10 BXOJIHBIM JIMHUAM HYKHO YKa3aTb HOMCP JIMHUHU a TaK KE BBI6paTB THUII

[epexo/ia YPOBHS CUTHAJA 10 KOTOPOMY cpaboTaeT coObITHE ( ¢ HU3KOTO Ha BBHICOKUM, HA000POT, HiIH
oba coOBITHS).

Teneps MOKHO yKa3aTh peakiuio (UTO J0JDKEH OyAeT caenaTh MOIYJb IPU BOSHUKHOBEHUU
coObITHs ). Eci HECKOJIKO BapHAHTOB!

¢ BxitounTs / BEIKIFOYHUTH PeJie WM BBIXOIHYIO JIMHUIO HAa JaHHOM MOJyJIe

e OTnpaBUTh KOMaH/y Ha yrpaBjieHHe pelie / BBIXOHOM JIMHUY Ha Apyroi moayias KernelChip
e Otnpasuts npousBosbHelii HT TP GET 3anpoc k Buemmnemy WEB cepsepy

e OTnpaBuTH MPOU3BOJIbHYIO CTPOKY JaHHBIX Ha BHenrHui TCP cepsep

PaccMoTpuM BapHaHT yrpaBieHHS peCypcaMu TEKYIIETro MOIyJis. BEIOMpaeM cOOTBETCTBYIONIYIO
omuio. Jlanee yka3plBaeM allapTHBINA pecypc KOTOPBIM HYXKHO yIpasisath (Hanpumep, pene RELE_4),
COCTOSIHHE B KOTOPOE €ro HYKHO NepeBecTr. ONIIMOHATFHO MOXHO 33/1aTh 337ePKKy aBTOMAaTHYECKOTO
OTKITIOYCHUS — Yepe3 YKa3aHHBI MHETEPBAJl BpEMEHH YIPABJISICMbI pecypc aBTOMAaTHYECKH BEPHETCS B
COCTOSIHUE IMPOTHBOIOJIOKEHHOE TOJIBKO YTO YCTAHOBJICHHOMY

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 ‘

Ocraznock TobKo HaXxkaTh Ha KHOMKY “Co3nath”. B cimke CATL coObITHii MOSBUTCS HOBOE
coosiTie. Hactpoiiku CATL coObITHIT COXpaHSIOTCS B JHEPTOHE3aBHCUMOW MTAMSITH U
BOCCTaHABJIMBAIOTCS] aBTOMATUYECKH B Cllydae cOpoca MUTaHUS.

Kaxnoe CATL coObiTe numeer o01munii Habop mapamMeTpoB U 3JIEMEHTOB yIpaBJICHUS
MIpPe/ICTAaBICHHBIX B KpailHEM IIPABOM CTOJIO1I€ CBOAHON TaOIHIIbI:
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TD'('&,"J_,C'C' COCTOAHWE

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

Puc. Cucmema CATL. Dnemenmot ynpasnenus coovimuem.

CATL cobpiTue nMeeT CBOM TEKYIIUI CTaTyC (COCTOSIHUE), KOTOPBI MOXKET MPUHUMATh CIIEAYIOIIHIe
3HAYCHUS:

CoctoAaHMue OnuncaHue

ON CoOpITHE BKITIOYCHO U aKTUBHO (HAXOIUTCS IO HAOJIOICHUEM )

CoObITHE BBIKIIIOUECHO M HE aKTUBHO (HE HAXOMMTCS OJT HAOJIIOICHUEM ).

OFF

CocTostHHE TI0 YMOJIYaHUIO 4JIs1 BHOBb CO3JaHHOI'O COOBITHS.

I/ICHOHB3y€TCH JUIIsL chyauHﬁ, Korga OTCJIC)KIBAECMBIN napameTp (HOKaBaHI/IH
BBBEI[EHO JaTyukKa TeMnepaTypH) MIPEBBICUIIN SaZ[aHHLIﬁ nopor ajis Cpa6aTBIBaHI/IH COOBITHSL.

Cucrema HaXOJMUTCSI B COCTOSTHUM OKHMJIaHUSI BO3BPAIICHHS 3HAUCHUS
OTCJIEKUBACMOTO ITapaMeTpa 00paTHO B “3eNICHYI0” 30HY.

ITo ymonuaHuio, BHOBb CO31aHHOE COOBITHE OYyJIET BBIKIIOUEHO (JleakTUBUPOBaHo). Ero cienyer
BKJIFOUMTh HA)KaB Ha COOTBETCTBYIOIIYIO KHONKY yrpasieHus (Bxi / Boik).

PaccmoTpuM 1o0aBieHne CIeyonero COObITHS — 110 MTOKa3aHUAM JaTYNKa TEMIICPaTypH.
Hampumep, mycTh MO/IyJIb BBIMOIHUAT HEKHE ISHCTBUS €CIIU TeMIIepaTyphl mpeBbicuia nopor B 35 °C (cMm.
HIDKE). B KauecTBe peakiuu pacCMOTPUM BapHHT yrpasieHus apyrum moayiem KernelChip. B
HACTPOHKax COOBITHS CIIEAYET yKa3aTh:

e [P agpec BTOporo moxayns

e HTTP nopr WEB cepsepa ynanernoro Moy (o ymonrdanuto — 80)

® THI MOAYJIS (B 3aBUCHMOCTH OT BBIOOpA ITOATPYIKAETCS JOCTYIBIHE Ha ’TOM MOJIYJI€ PECyPCHI
IUISL YIPABIICHHST)

e COOCTBEHHO THUI pecypa (pese WK BbIXOIHAs! JTMHUS)

® A TakXKe 3HaueHHe, B KOTOPOE HY>KHO MEPEKIIOI0UUTh Pecype

Teneps B ciydae cpabaTeiBaHus COOBITHS Ha TeKyIIeM Mozyse oH BeimonHuT HTTP GET 3ampoc Ha
ynaienusiii Mmoays KernelChip mis ynpasieHust 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 ecinu He0OX0AMMO MONTydaTh 1 00padaThIBaTh HH(OPMAIIHIO O COOBITHAX MOIYJIS
Ha CTOPOHHEM cepBepe — MOy b MOkeT BeIMoaHUTh HTTP GET 3anpoc wnmm otripaButs crpoky mo TCP

10 YKa3aHHBIM PEKBU3UTaM Ha yIAJICHHBIN CEPBED.

B npumMepe Hibke npu mageHnH TeMneparypsl Hinke -5 °C moayss Boimonaut 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

TemMnepaTypa: co

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 () cun pEL G

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

(D cLn peL @,
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Pene:
IN:
ouT:
ADC:
PWM:

1-Wire Temp:
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Qooooo
000000000000
-+

+

-+
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6.9 Cepsuc Ke-Oob.1axo

6.9.1 Bseeaenue

Texnonorust Ke-O61ako o3BOJISET YIAICHHO B3aUMOICHCTBOBATH (ITOJIyYaTh MOKA3aHUS
JIATYMKOB, Mepe/laBaTh KOMaH bl ypaBienus) ¢ moayisimu KernelChip naxe eciu y Moaysist HET
“Oenoro” BHemHero [P u mpsiMoii TocTyn K HeMy U3 TJI00aJIbHOW CETH OTCYTCTBYET (HaXOAUTCS 32

NAT).

[Tpu ucrionp3oBannu Ke-Ob6maka HET HEOOXOAMMOCTH B TOM, YTOOBI IIOKYATh / BBIJCIATH Ha
KaX/1bIil MOy b TIEpCOHANIbHBIN "Oenblif" craTtnueckuit IP, 3anumarscs "npodpocom” TCP nopros Ha
poyTepe, penatb BOIpPOCkl 0€30MacHOCTH | T.J. JJOCTaTOYHO TOJIBKO MOAKIIOYUTH MOIYJIb K JIOKATBHOM
ceTu, KoTopas uMeeT Bbixo B IHTepHeT u akTuBupoBath pyHkuuio Ke-Obnaka.

Mojynb OyneT aBTOMaTH4eCKH MOJKII0UAThCs K cepBepy-nocpeiHuKy (cepsep Ke-ObGnaka) ¢
M3BECTHBIM 001enocTynHbIM [P ¢ 3amanHbiM epuogoM. Bo Bpemst Kax1oro ceaHca CBS3H MOTYJTh
nepeaaer B O01aKko NMOKa3aHUs AATYMKOB, a TAKXKE [10JIy4aeT KOMaH bl yIpaBieHus (HapuMep, Ha
BKJIFOUCHUE peTie).

KommyTaTop nposaingepa
ycnyr goctyna B MHTepHeT

TnoBaneHbIN 1P

Monb3oBaTens

PoyTep noKkanbHOM ceTn
JoKanbHbIA IP

Cepeep Ke-OBnaka

Moaynb Laurent-2 J nobanbHbIA IP

JloKanbHbIi IP

Mpamoi gocTyn K NoKansHOMY « 3 MoarnoueHne MoAYNa K cepeepy- < 3 MNopgxnoveHre nonb3osaTena
x i n
IP moayna HeBo3moseH :( nocpeaHuky ¢ “6enbim” robanbHbim k cepeepy Ke-Obnaka
IP (Ke-Obnaro)
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Tereps 15t TOTO, YTOOBI TOCMOTPETH JAHHBIE MOLYJISl HJIH TIEpEeIaTh €My KOMaHIbl HET HY Kbl
MOJIK/IIYATHCS K HeMY HanpsmMyro. Jloctarouno 3aiitu B WEB untepdeiic Ke-Obmaxka (https://kecloud.ru
). B HeM mpencraBiena nHMOPMAIUS O TEKYIMX MOKa3aHUAX BCEX JATYMKOB (BKIIIOUAsk HCTOPHIO 3a BCE
BpeMst HaOuoieHni ). Tak ke UMEeTCsl BO3MOYKHOCTh IIOCTPOUTH TPaMK KOHKPETHOT'O JAaTUHKa WITH
OTHpaBuTh Ke-KOMaH/IbI MOYIIIO JIJISl BBITIOJHEHUS.

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 moka3zaHuii JaTYMKOB XPAaHUTCSA HA CEPBEPE C BO3SMOKHOCTHIO YAOOHOTO MPOCMOTpa U
Bm3yasm3anuu B WEB unTepdetice B Buse rpadgukoB niau ckaunBanus Ha PC 1711 JOMTOTHUTEIBHOTO
aHanM3a 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-Ob6mako npeaocTapiseT BO3MOKHOCTh UCIONIBb30BaTh API
MTO3BOJISIIOIIMM HHTETPUPOBATH yIIpaBiIeHUE Moy siMu depe3 Ke-Obmako B Bamr coT / mporpaMMHBIT
npoaykT ucnonb3yss HTTPS GET/POST 3anpocst.
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6.9.2 TpebdoBanus

Jlns pabotel pyHkmmoHanbHocTH Ke-O0maka Heo0XoauMo ciieayrole ooopyaoBaHue /
nH(ppacTpyKTypa:

1. Monyns Laurent-2
2. Oo6nonenue npoumBky (L211 wnu nmocneayromas Oojee crapiias BEpCusi)

3. JlokaypHas ceTh C BHIXOJIOM BO BHELIHIOIO TJI00aNIbHYIO ceTh MIHTEepHET
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PykoBoacTBO nonb3oBaTensd Moaynsg Laurent-2

3axoaum o aapecy WEB cepsuca Ke-o6aka: 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 O0make HEOOXOAMMO c0o3/1aTh akkayHT. Haxkumaem Ha cewbliky “Hoswiii [lonb306amens”.
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3anonHseM MoJist perucTpaioHHon Gpopmbl. BaxkHo yka3aTh AeHCTBYIOUIHM aapec AIeKTPOHHOU
MOYTHI — 3TO CIMHCTBEHHBIN KaHAJ CBS3U C BAMH B ClTydae HEOOXOAMMOCTH BOCCTAHOBIICHUS MAPOJIS HIIN
pelIeHus JPYTuX 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 3apeructpupoBaiuch B cepBuce Ke-Ob6mnaka. Tenepb MOKHO
aBTOPHU30BATHCS UCIIONB3YsI TOJBKO YTO CO3/IaHHBIC JIOTHH U TApOJIb MEPEH s Mo cebluike “Boumu 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 1 Bouutid B WEB cepsuc Ke-O6maka. [lepexonum B
MIaHENb YIIPABIICHUS.

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
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OxkazaBIIKch B MaHEH YIpaBIeHUs, YBUIUM cO0OIIeHHE 00 OTCYTCTBUU Moylieid. Heobxoaumo
100aBUTH MOJYJIb (MOYJI) B CUCTEMY U MIPHUBS3aTh ero kK akkayHty Ke-Oo6maka. Haxnumaem Ha cChUTKy
“Ilobasums HOBbLI MOOYIb .

® Nanenb ynpasneHus

Oo03EWTL HOBLIA MOOYNb

i

Moka HeT HKW oaHoro MOoayna o

& 2021 KERNELCHIP f Ke-CLOUD

Bpemenno obparumcst kK WEB unTepdeiicy momyis Laurent-2 KoTopsiid Mbl XOTHM HOJKIFOYNTh
k O6naky. B pa3nene “Uudopmarus o Moayne” HaMm NOTpeOYIOTCS JaHHBIE O €r0 CEpUITHOM HOMEpe U
MAC anpece.

3axoaum B WEB untepdeiic monyns. [lo ymonuanuto, y moayns crarudeckuii IP agpec
192.168.0.101 (srorun: admin / maposs: Laurent). Cekuust “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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3anosHseM 1o GopMbl, OMChIBaroNe HOBIM MO Tysib Ha WEB crpanune O6maka. Tak xe
n00aBIIsieM TEKCTOBOE OMUCAHKE YTO OBl OBLIO MPOIIIE €r0 HAWTH B CITUCKE MOJIYJICH B MaHENN
yrpasieHus. HaxumaeM Ha KHOTIKY “/[o6asumb”.

[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

Otmmuno. Monynb no6asien B O6naxo. i1 Hero copMUpOBaH YHUKAIbHBIN KJII0Y B BUJIE
TEKCTOBOM cTpoKkHU. IToka MOXHO 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 WH(OpMALUS 00 OTHOM MOJYJIe KOTOPBIA MBI TOJIKO YTO
no6aswim. OxHako nose “Ilociednee nooxnouenue ” IOKa IMyCTOE U KPaCHOTO 1BeTa. Bee motoMy To
MOJIyJIb ellle He OBbLJI HACTPOCH Ha MoakIodeHre K O0IaKy U HU pa3y He BBIXOJIII HA CBSI3b.

® 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 3T0 MCTPaBUTH M HACTPOUTH MOAYJIb Ha MoKIt0YeHne K Ke-Oo6maky. 11t OaKITFoueHHst K
O6naky, MOIYJb JOJDKEH HAXOJUTCS B CETH U3 KOTOPOM €CTh BBIXOJI B TII00ANIbHYIO ceTh MIHTEpHeT.
[Tpenmnonoxum, uto ecTh mojaceTh 10.56.75.X U3 KOTOpPOH ecTh BBIXOJ “HapyXy™ a Tak ke B HEW eCTh
DHCP cepsep. Hactpoum Moysb Tak 4To Obl OH OJTYYMII JIOKaibHbIH IP B aTOM moacetn
aBTomarndecku uepe3 DHCP.

Haxopsces oka B moaceru 192.168.0.X (o ymMorgaHuio, y MOIyJIsi CTATHYECKUI aipec
192.168.0.101) B WEB untepdeiice momyns 3axoaum B pasaen “Obwue Hacmpoiiku”.

CAT
Light

HTTP://

R

Ofwme HAaCTpoMKK
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B pasnene “Cemesvie nacmpotixu mooyns” Bkinrodaem DHCP. [lanee, moakiirouaemM MOy JIb
Laurent-2 ¢pusnuecku k moaceru 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 kaxoii IP nomyuun moayns uepes DHCP B HoBoii cetu? [[ist aToro yao0Ho
Bocriosib3oBaThest NetBIOIS Name koToperii o ymonuanuro pasex “Laurent-2” (cm. CereBble
HACTPOMKH BbIie). MoxHO B KoMaH10it ctpoke (OC Windows) BBIMOJIHUTE KOMaH/TY:

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
MOIacTh MCIOB3Ys Kak 3ToT IP B ssBHOM Bre Tak 1 NetBios Name Laurent-2:
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PykoBoACTBO noJib3oBaTens Moaynsa Laurent-2

@ 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 MOAYJII MOKEM YBUJCTD KAKUC CECTCBBIC PEKBU3UTHI OH ITOJIYYUII 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. 3axoauM B COOTBETCTBYIOIIHMM pa3/ies B TJIABHOW MMaHEH
WEB unTtepdeiica momyns Laurent.

CAT
Light

HTTP://

Ke-Obnako
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PykoBoacTBO nonb3oBaTensd Moaynsg Laurent-2

[TepBrIM nemoM HEOOX0AMMO yKa3aTh Kiatod O6naka. C TOMOIIBIO 3TOTO HISHTU(UKATOPA
O065aKk0 CMOXET rapaHTUPOBAHO OINPEAETUTH UTO MOAKIIOYAIOIIUNACSA 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 uHTepdeiica 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 kimoua B WEB unTepdeiice Moyist ”BMEHUT CBOE COCTOSIHHE Ha “Bgedern”. 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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PykoBoacTBO nonb3oBaTensd Moaynsg Laurent-2

[TocneqauM maroM HEOOXOUMO aKTHUBUPOBATH (BKIIOUNTE) GyHKIoHan Ke-Obnaka Ha Moyiie
JUTSl 9€TO B BBIMAIAIONIEM CIHCKE “Peoicum pabomur” Beioupaem Bapuant ON. Tereps Moayss ¢
3aJJaHHBIM TEMIIOM (10 YMOJIUYaHHIO — pa3 B 15 cekyna) Oyzaer npiTarbes noakmounTbes k Ke-Oomaky,
aBTOPU30BATHCS HAa HEM KCIIOJIb3YS KIIIOU JOCTYIIA U B Cllydae ycrexa rnepeiarb eMy TeKylIre MoKa3aHus
IaT4uKoB. 3a0eras BHepes, ykaxem, 9to oT O6maka MOIysTb MOXKET HOJTYYUTh CIHCOK Ke-komaH I s
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 cpa3zy xe oTpaszutcs GakT “cBeKero” moaKII0UYeHUs MOJTYJIS.

® 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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PykoBoacTBO nonb3oBaTensd Moaynsg Laurent-2

Ilepeitnem B CEKLMIO TEKYLIUX MMOKa3aHUW MOAYJIsA. I 3TOTO cienyeT HaxaTh Ha 3€JIEHYI0
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 II0 MOPS/IKY NPEICTABICHBI BCE aKTHBHBIC IATYNKU U allllapaTHHIC
pecypchl MOJyJIsl @ TaK e UX TEKYIIUE 3HAYCHUS MOTYUCHHBIC ITPU MTOCISIHEM MO KITFOYCHUU 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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PykoBoacTBO nonb3oBaTensd Moaynsg Laurent-2

HNudopmanus B Ke-O6iiake, B YaCTHOCTH, HIMEH JaTYUKOB / PECYpCOB MOXKET OBITh
CHHXPOHHU3UPOBaHA C TAKOBOM Ha CAaMOM MOJIyJIe. 3318 JUM TCKCTOBbIC UMEHA HEKOTOPBIM arapaTHbIM
pecypcam B cootBeTcTBYIOIeM paszaeine WEB untepdeiica moaysst Laurent-2 (Obwue Hacmpoiixu).

JoctaTouHo Ternepb 00HOBUTH cTpanuily Ke-OOnaka 1 nMeHa BceX JaT4uKoB / pecypcoB OyIyT
CHHXPOHHU3UPOBAHBI C MOJYJIEM (pa3yMeeTcsi, MOAYJIb JOJDKEH BBINTH Ha CBsI3b ¢ O0IaKOM ¢ MOMEHTA
HOCJIEAHET0 U3MEHEHUS 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 HakaTh Ha MMsI allIapaTHOTO pecypca MOXKHO TOCTPOUTH TpaduK U3MEHEHUSI TOKa3aHuii /

cocTtosiHUS gatuuka. 1o YMOJYaHUIO, rpaq)mc CTPOUTCA HA TCKYH_II/Iﬁ JACHB.
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PykoBoacTBO nonb3oBaTensd Moaynsg Laurent-2

28F100FA090000BF
254
253
252
251 a
N
[
[
[ 1
||
| |
||| |
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 (BpeMsI — IOKa3aHUE TaTYHKA) TS
MOCJIEIYFOIIET0 aHAIN3a WK JOMOJHUTEIbHON 00padboTku (Hampumep, B Excel).

EcTh BO3MOXXHOCTH TOCTPOUTH Tpa¥iK 3a yKa3aHHBIN JIEHb B MPOIIOM Osiaromapsi Tomy uto Ke-
OO6nako XpaHUT MMOKa3aHUS JaTYUKOB.

MokaselEaTe rpadiky 3a

|E’HaaaHthﬁ| JeHb V|
CerogHAa

Buepa

Mocnegnue 24 yaca
Oauuble Hxe Boinu nony e R IR
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PykoBoACTBO noJib3oBaTens Moaynsa Laurent-2

[TomuMmo mosryueHust moka3zaHuil JaTyuKoB ¢ MoayJsi, Ke-O6mako mo3Bossier oTnpasisaTh Ke-
KOMaH/Ibl MOJYJIO TIPU €ro NoAKIro4YeHuH Kk O0iaky.

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/1ast Ha
OTJIENIbHON CTPOKE) U Ha3BaTh yAOOHBIM 00pa3oM 3TOT 3JI€MEHT yrnpasieHus. Ha uimoctpaiyi HUxe ¢
MOMOIIBI0 ABYX Ke-komany OyayT BKIIOUEHBI 2-0¢ U 3-¢ pene. HaxxnumaeMm Ha kHOTIKY “Coz0amsb”.

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 Haxatb Ha KHONIKY “/[ob6asumb 6 ouepeds” TO JaHHbIE KOMaH bl Oy1yT 100aBIIEHBI B
oyepesib Ha OTHPABKY MOAYIIIO MU ONmKalieM ero noakiatoueHnu Kk O6maxy.

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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PykoBoACTBO noJib3oBaTens Moaynsa Laurent-2

Kak Tonsko MOAYJIb IMMPOU3BCACT NOAKIIHOUCHUC — JaHHBIC KOMAaH bl 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 5ToM B uHTepdetice O6maka Mbl CMOXKEM YBUIECTh H3MEHEHUE COCTOSIHHS PeJie TOJIBKO Ha
cieayronieM noakiroueHu k O6naky (py NOJKIOYEHUH K CEpBEPY MOJYJIb CHavyalla epeiaeT
TEKyILIHe [M0Ka3aHUs JaTYUKOB, 3aTeM O0JIako B OTBET MOJKET IepeciaTh KOMaH bl yrpasieHus. Ha

ATOM TEKYIIIHI CEaHC CBsI3U 3aKaHuMBaeTcs). Ha cienyromiem ceance CBS3U Mbl YBUJMM U3MECHCHHE
COCTOSIHMS 2-TO U 3-€Tro pere.

Takux 3J€MEHTOB yNpaBICHUS MOXKHO JOOABUTh HEOTPAaHUYEHHOE KOJI-BO JJISl Ka)KI0TO U3
Moayneil. Harpumep, HHKe MOKa3aH enie OJMH CO3JaHHbIN 3JIEMEHT KOTOPBIM C TOMOIIBIO KOMaH/IbI
$KE, REL, ALL, 0000 BbIKJIFOUAET BCE YeThIpe pene Mmoayss 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 BBITIOJIHEHUS dyieMeHTa yrpasienus mo URL cceuike 6e3
HEOOXOAMMOCTH 3aX0IuTh B 00muii nuTepdeiic Obmaxa.

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

Hanpumep, Takyto cChbUIKY MOKHO COXPAaHUTh B 3aMETKaX CMapT(POHA WM Pa3MECTUTh KaK SPJIbIK
/ ccpuky. JloctaTouHo OyIeT HaXKaTh Ha CCBUIKY (@ Tak )K€ MPOUTH aBTOPU3AIMIO) YTO ObI JOOABUTH
KOMaH/Ibl B OU€pe/ib Ha BBIOJTHEHUE.

Takas ¢pyHKIMs OyJeT pean3oBaHa 4yTh MO3KE MpH pa3Butuu ceppruca Ke-Oobmnaxka.
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6.9.4 API Oonaka

[Mpexycmorpena noaaep;xkka APl Ke-O6maka mis uarerpatopos. Mcmons3ys HTTPS GET /
POST 3ampocs! k cepBepy MOKHO BBITIOJHSATH BCE THUIIOBBIE Oepanuy (IOTyYUTh TOCISIHNE TTOKa3aHus,
MOJTYYHUTh MTOKA3aHMsI 32 YKa3aHHBIHN JIeHb; 100aBUTh Ke-KoMaHIbl B O4epe/lb Ha BBITIOJIHEHUE U T.11.).

API no3BosIMT MHTETPUPOBATH yIIpaBiieHUEe MOy IsiMU uepe3 Ke-Ob6uako B Bat cot /
IIPOrPaMMHBIN IIPOJYKT.

Takast pyHkius OyneT peaar3oBaHa 4yTh M03XKe IpU pa3BuTuu cepBrca Ke-Obmaka.
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PykoBoACTBO noJib3oBaTens Moaynsa Laurent-2

/. TloaroroBka moayJs K padorte

Jist Toro uToOBI HaUaTh paboTy C MOJYJIEM C TOMOILBIO IPSIMOTO COCTUHEHUSI MOTYJIb — KOMITBIOTED
10 CeTH, HEOOXOIMMO IIPOU3BECTH PsIJl HOATOTOBUTEIBHBIX ONEpaluii, 8 UMEHHO POU3BECTH HACTPOUKY
CETEBOr0 COCIMHEHU.

7.1 Hacrtpoiika ceTeBoro coequHenusi ajst Windows

Jns Havana nmpouecca NoAKIYEHus 3aaure B pasnen [lyck — [lanens ynpasnenus. B pazuene
Cemb u Hnmepnem HaXXMUTE CCbUIKY [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 OTKPBIBHIEMCS OKHC Ha MAaHCJIN CJICBAa HAXKKMUTC CCBUIKY Hzmenenue napamempoe a()anmepoe:

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 KHOIIKOM MBIIIM HA UKOHKE CETEBOTO COSIMHEHUS, aCCOLIMMPOBAHHOTO C TOU
CETEBOI KapTOW KOMIIBIOTEPA, K KOTOPOH BbI IIJIAHUPYETE MOAKIIOYATh MOy b. OTKpoTe pas3aen
“Ceoucmsa”.
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—— —
@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 cITUCKE BBIOepuUTE pasnaen “IIpomoxon Unmepnema eéepcuu 4 (TCP/IPV4)” u
HaXMUTE KHONIKY “Céoticmea’. Y cranoBute (naxxku 1 3HaueHus IP agpecoB Tak kak mokasaHo 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
" yCTaHOBUTb NI1060I Apyrol aapec, rnaBHoe, UTo 6bl OH Obli B OAHON MOACETM C MOAYEM U
He coBnajasn C aapecoM Kakoro-nmbo Apyroro yCTpOWCTBa, yxe NOAKNOUEHHOMO K CETU.

Haxxmute kaHonky “OK”. Ha 3TOM OJIroTOBUTENIbHBIE HACTPOHKH MOYKHO CUUTATh 3aKOHYEHHBIMHU.
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7.2 TloakJjroyeHue MOIYJIs K CETH

Jlanee HEOOXOAMMO COETMHUTH MOYJIb M KOMITBIOTEP C IIOMOIIIBIO CETEBOT0 Kabes (BuTas
napa). B cirydae mpsmMoro coeIMHEHUs MOIYJIb — KOMITBIOTEP CJIEIYET UCIOJIb30BaTh CroSs-kabens. B
ciiy4ae MOAKIIOUYEHHs Yepe3 ceTeBOi SWItCh — MOKHO KCIOJIb30BaTh Kak CroSS, Tak U MPSIMOil Kabelb.

Crneayronmm maroM HeoOX0IuMO OIaTh MUTAKOIICe HAIPsHKEHUE Ha MOy, J{J1s aToro ciieayer
MOJIKJIIOYUTH ““+” HCTOYHMKA MUTaHUsA K Kiaemme Vin a “—" k mro00it u3 kiiemm GND (3emuis) B cirydae
HCIIOJIb30BaHUs KiieMM. [IuTaroiee HanpsHKeHUE MOYKHO TaK)Ke TI0JaTh Yepe3 YCTaHOBJICHHBIN Ha T1aTe
pa3beM JIJIsl TEKEPHOTO CETEBOTO MCTOYHHUKA TTUTAHMSL.

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

MuTaxHue oT UCTOYHUKA NUTAHUA
CO LUTEKEPHOIM BUNKOW

o0

Puc. /lea éapuanma nooauu numarowe2o na npsaxcenus Ha mooyas Laurent-2: uepes wmexepHulii pazvem 1udo

uepes 6UHMoeBbvle KlleMMbl.

B ciyuae ycnenrHoro 3armrycka MOJTyJis, Ha BEpXHEH MOBEPXHOCTH IIATHI JOJDKEH 3aMUTATh
nHpopmannoHHbIi cBeToauo STAT 3enenoro mnBera (qacrora muranus 0.5 I'1y), curHanuzupys tem
caMbIM 00 yCITeITHOM 3aITyCKe ITPOrPaMMbl MOTYJIS.

B paboTocnocoOHOCTH MOAYJISI U YCTIEIIHOCTH YCTAHOBKU CETEBOTO COEAMHEHUS MOXKHO YOeaUThCA
C TOMOIIbIO BcTpoeHHOH Web-cTpaHHIIbl yIIpaBICHUS MOYJIEM.
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8. IIpaBuia 3KcILUTyaTANIUH

PacriakoBath MO/TyJb M3 yIIAKOBKH. Y OCIUTHCS B OTCYTCTBUH BUAUMBIX MEXaHHMYECKUX
HOBPEXICHHI, KOTOPBIE MOT'YT BOSHUKHYTB BO BpeMsi TPAHCIIOPTUPOBKH MOAyJisl. B ciryuae
0OHapy>KeHHsI TAKOBBIX cooOumTh 00 3ToM B KernelChip. Yoeautscst B OTCYTCTBUU TOCTOPOHHHUX
npenMeroB / 00bEKTOB Ha IJIaTe, CIIOCOOHBIX BbI3BAaTh KOPOTKOE 3aMbIKAaHUE WIIM HHOE HApYIICHHE
paboTOCTIOCOOHOCTH U3 IEIHS.

Moaynb Laurent-2 9BNSIETCA TEXHUYECKU CMIOXHBIM 3/1EKTPOHHBLIM YCTPONCTBOM.
KoHdurypaums, yctaHoBKa 1 3KCryaTaums Moayns A0/MKHA NPOU3BOANTLCS
Mosib30BaTENAMMU C IOCTAaTOYHON MNOArOTOBKOW M HaBbIKaMU.

[TonKIr0YHUTE MOYJIB K CETEBOMY MOPTY KOMITbIOTEPA (CETH) C IOMOIIBIO CETEBOTO KaleIs.
CoOTBETCTBYIONINM 00pa30M HACTPOUTH CETEBOE COSAMHECHHE (HACTPONKH CETEBOM KapThl KOMIIBIOTEPA).
[Togats BHEIIHEE MUTaHUE JTHMO0 HA PO3ETKY MUTaHus (IITeKep) aubo Ha kiaemmbl moayiis Vin (+) / GND.
“MuHyC” UCTOYHHKA TOAKITIOYNTH K KiiemMMme GND. YoenuThcs B paboTOCTIOCOOHOCTH MOIYJIS C
nomoripio Web-unrepdeiica, roctymnHoro no ymonvanuio mo aapecy 192.168.0.101.

MpeBbllLEHME BENMYNHBI A0MYCTUMOrO MUTAIOLErO HAMNpPSHXKEHMS Kak paBHO M HeBepHas
NONSAPHOCTb MOXET MPUBECTU K HEO6PATUMOMY BbIXOAY MOAYNS U3 CTPOS.

Mogaynb He paccuMTaH Ha KOMMYTaLMIO BHELUHMX UHAYKTUBHbBIX HAarpy3oK, 06pasyrowmx
3HauUUTENbHbIE 3IEKTPOMArHUTHbIE MOMEXMW MPU BKIIOYEHWUW [ BbIK/IOUEHUM pene,
HanpvMep, MOLLHbIE 3NeKTPOABUraTeENN, KaTyLKK nyckaTenel u T.4. B Takux cnyyasix
BO3MOXHO 06pa3oBaHMe NOMEXU, BbIBOASILLIEN MOAY/b U3 HOPMaslbHOro paboyero
COCTOSIHUS BMNOTb A0 HEOOXOAMMOCTU MpUMeHeHKs copoca NMTaHUS AN BOCCTAHOBEHMS
paboTocnocobHocTn Moayns.

Ecnu Moaynb TpaHCMOPTUPOBAICS UM 3KCMyaTUpOBancs npu Temnepatype Huxe 3°C a
3aTeM 6biN NepeHeceH B NOMeELLEHME C HOpMasibHOM (KOMHATHOM) TeMMepaTypoi, nepes
€ro BKJIOYEHWNEM PEKOMEHAYETCS BbIAEPXKKA B HOBbLIX KIMMAaTUYECKUX YCITOBUSIX HE MEHee
1 yaca BO n3bexaHne NOTEHUMANbLHOrO 3aMblKaHUS OT KOHAEHCUPYIOLLENCS Braru.
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