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1. O6opynoBaHue

1. ObopynoBaHune

o BaxHo

Kommanust 06HOBHUIIa THHENKY 000pyo0BaHus, T03TOMY GoTorpaduu, XapaKTEPUCTUKU U HEKOTOPhIE MHCTPYKIIUU MOTYT OBITh [IJIS
IPenbIgyIIero MOKOJIeHNUI KOHTPOJIJIEPOB U HE COOTBETCTBOBAThH HOBHIM. AKTyaJibHOe 000pyooBaHMe IPEeNCTABIeHO Ha CcalTe.

Pa3pen cogepkut uHGOpMaIuo o6 YyCTPOHCTBax, KOTOPHIE UCII0Ib3yI0TCs B cucteMe AWADA, 1 ux HaCcTpoUKe.

1.1

YcTpoiicTBa s paboTs cepBepHOi yacTu AWADA

1.2

VcTpoiicTBa [yisi MOOKIYeHnsT 000pynoBanus K cucteMe AWADA u KOHBEPTAI[UK 3alIPOCOB KOHTPOJIJIEPA B IMTOHSITHBIN [IJIsT
o6opynoBaHus hopmar

1.3

YcrpoiicTBa, mogkniodaeMble K cucteMe AWADA njist ynpaBlieHUsT MU
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2. RAPIDA-C

2. RAPIDA-C

KonTponnep RAPIDA-C — 39TO IPOMBIIIJIEHHBIN KOMITBIOTEDP, KOTOPHIN
ofecrieynBaeT NOAKIIOYEHNE U INTaHUE JOYEPHUX WHTEP(ENCHEIX
mopnyiiei, paboty npunoxkenuit AWADA u BHemrHee [P-coequuenune.

Ha KOHTpOIEepe yCTaHOBIEHA CepBepPHAs YacTh IPOrPaMMHOTO
z KOMILZIEKCA aBTOMATHU3UPOBAHHON CUCTEMEI YIIPABIEHUS 3TaHUEeM
AWADA.

Yrto6sl cucteMmy AWADA MOKHO ObIJIO HACTPOUTDH, HEOOXOAUMO
[IpegBAapUTEIIBHO [TOAT0TOBUTE KOHTPOJUIED K paboTe.

Couines
ldva

A/

C TexXHUYeCKUMU XapaKTepPUCTUKaMMH KOHTPOJIJIEpa MO2KHO
03HAKOMHUTHCS Ha CaUTe.

My

NVav Aav
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3. BricTphIY cTapT

3. bbICTpbIV CTApPT

[ToproToBbTE KOHTPOIIEP K PaGOTe C IPOEKTOM:

1. TTopKII0YUTEeCh K KOHTPOJUIEPY IJISI YIPaBIEHUS UM.
2. ITpoBephTe U IpU HEOOXOOUMOCTH N3MEHUTE OCHOBHEIE ITapaMeTpEL.
3. O6HOBHUTE MPOrpaMMEL AJIs1 paboTE KOHTPOJIIEPA.

4. 3arpy3uTe Balll IPOEKT.
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4. ITogkmioyeHUe K KOHTPOJIIEpY

4. MNMogkniovyeHMe K KOHTpoJiiepy

TMopgxmiouuTech K KOHTPOJIIIEDPY, YTOOBI UM MOKHO OBIIIO YIIPABIIATH.

4.1 MNapameTpbl 4719 NOAKOYEHUS

e [P-agpec: 192.168.1.190

* Macka nopcetu: 255.255.255.0
e mo3: 192.168.1.1

* DNS-cepBepa: 8.8.8.8, 8.8.4.4
e mopT ayst SSH: 22

Tlocne IIEPBOI'0 IMOOK/IIOYEHHNA ITIapaMeTpPhl MO2KHO USMEHUTh.

4.2 lMopanok nogkato4eHus

1. BKmto4yuTe NUTaHKWeE KOHTPOJIJIEpa.
2. IogkroynTe KOHTPOJIIEP K ceTu ¢ momolnsio Ethernet-xabens.

3. OTkpoiiTe Beb-uHTEPDENC KOHTPOIUIEpa. 11t 9TOro BBemuTe B Opay3epe agpec 192.168.1.190 . Ecnu coeguHEHHE YCIEUIHO, TO BB
yBunute natepderic RAPIDA 1 cMozkeTe yIpaBisiTh KOHTPOJIJIEPOM.

RAPIDA

Rapida Engineering Interface (reface)

Sor

Spread Dashboards

T emm ]

Node-RED

AVWANADAN

-7/25 - 2023 © AWADA Systems, rev. 1.1.0.178 master 20251111



4.2 TTopsAOoK MOAKITIOYEeHU

Ecnu Opay3ep BbIZaeT OUIHOKY

1. ITpoBepbTe IP-azipec yCTPOMCTBa, C KOTOPOTO BEL OymeTe YIIPaBiIsATh KOHTPOJIJIEPOM — HaIllpUMep, BBeAUTE B KOMaHIHON CTPOKe
ipconfig ). AOApec mOIKEH COOTBETCTBOBATh CETH 192.168.1.* . ECiu afipec COOTBETCTBYET, TO IMOMPOOYHUTE OTKPHITH BEO-
uHTepdelic elre pa3 (MOKHO ImonpoboBaTh B IpyroM 6pay3epe). Takxke IpoBepbTe caMo MOOKII0YeHUe K ceTu. Ecitu agpec He
COOTBETCTBYET, IIepeianuTe K ClIeAyIolleMy Iary.

2. YcranoBure ctatudeckui IP-ampec cetu 192.168.1.* . YcTaHOBKA MOKET OT/JIMYAThCS B 3aBUCUMOCTH OT BUAA ONepalluOHHOMN
CHCTEMEI, CIToco0a ITOAK/IIOYEHHs K CETH U T. . B mpuMepe — ycTaHoBKa cTaTudeckoro IP mnst Windows (mpoBogHOe
TIOOKJIIOYEeHHEe):

Haxwmure «Ilyck» u BeiGepute «IlapaMeTpsI».

Bri6epute «CeTh 1 UHTEPHET», OTKpo#Te BKIIagKy Ethernet u «HacTpoiika mapaMeTpoB agamnTepa».

B OTKPEIBILIEMCA OKHE BbIﬁepHTe HY>XHO€ CeTeBO€ IIOOKIII0YeHNe Ethernet.

B oTKpEIBIIEMCSI OKHE BHIOEpHTE «CBOMCTBa». [171s1 BHECEHUSI U3MeHeHu! oTpebyloTcs TpaBa ADMUHUCTpPaTOpa.

BreiOepuTte nyHKT IP Bepcuu 4 (TCP/IPv4) u HaxxmuTe «CBOHMCTBa».

Beepute agpec u3 noxncetu 192.168.1.*%, ornuyHe oT IP-agpecoB cepBepa (1Ii03a) B CeTH U HaxkMuTe «OK».

s IIPOBEPKHU NOCTYIIHOCTHU CepBepa BBEOUTE B IIOMCK KOMaHYy «cmd» u Haxmute Enter.

B KOMaHOHOM CTPOKE MPOMUINKATE ping 192.168.1.190 u HaxMmute Enter. [107I0KUTEIBHEIM PE3YJIBTATOM JOCTYIIHOCTH CEpBEpa
Oy[meT OTBET.

BER Aamunncrpartop: KomanaHaa ctpoka - O X

Microsoft Windows [Version 10.0.17763.805]
KopnopauuAa MaitkpocodT (Microsoft Corporation), 2018. Bce npaBa 3awMueHbl.

ping 192.168.1.190

naketamu ¢ 192.168.1.190 no ¢ 6aTamMM AaHHbI

oT 192.168.1.190: 4ucno 6aWT=32 BpemA=1MC
192.168.1.190: 4ucno 6ainT=32 Bpema<liMcC

oT 192.168.1.190: 4ucno 6aiT=32 BpemMA<1IMC

oT 192.168.1.190: 4ucno 6anT=32 BpemAa<imc TTL=64

CTaTucTuka Ping gnAa 192.168.1.190:
MNakeToB: OoTnpaeneHo = 4, nony4YeHo = 4, NOTEepAHO =
(0% noTepk)
ﬂpl16ﬂ}13MTEI1bHOe BEpeMAa npuema-nepenaqu MC:
MuHMManeHoe = BMcek, MakcumanbHoe 1 mcek, CpegHee = O mMcek

Users)
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4.3 Kak nogknoduThca 1o SSH

e Ecnu cBsI3U C CepBepoOM He IIOSABUTCS, TO OTBET 6yH6T CJIeQyOLIuM.

Aamunnctpatop: KomangHas ctpoka - o X

rosoft Windows [Version 10.0.17

Kopnopauua MakkpocodT (Microso Bce npaBa 3awMueHsl.

>ping 192.168.1.190

92.168.1.190 no c 32 HalTaMM AaHHLIX:

38: 3afaHHLI y3en HefoCTYMeH.

38: 3apaHHbIK ) HEeLOCTYNeH.
3aaaHHbIH N HejoCTYyneH.

38: 3a4aHHbIM ) HEeLOCTYNeH.

naketamu c 19
oT 192.168.1.
oT 192.168.1.
oT 192.168.1.
oT 192.168.1.

2
2
2
2
2

CtatucTuka Ping gna 192.168.1.190:
MNakeToB: OoTnpaeneHo = 4, Nony4eHo = 4, MOTEPAHO =
(0% noTeps)

C:\Users?

4.3 Kak noaknio4nTtbca no SSH

BbI MOKeTe yIpaBIsiTh KOHTPOJIIEPOM HE TOJIBKO dyepe3 Beb-uHTepderic, HO u o SSH. [I1s aToro:

1. YcTraHOBUTE HYKHYIO IporpaMMy (Hanpumep, Putty unu WinSCP) unu BoCIIonb3yuTeCh KOMaHOHOM CTPOKOU.
2. BBenguTe maHHBIE OJIST OOKITIOYEHUS:

* host: 192.168.1.190

e port: 22

* login: pi
[IpuMep 3ampoca B KOMaHIHON CTPOKE:
ssh pi@192.168.1.190

3. Beenute nmaposnb proadmin . ITocye aToro Bam OyOeT HOCTYIIHO yIIPaBIeHUE KOHTPOJIJIEPOM.
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5. 3MeHeHUe apaMeTpoB

5. I3aMeHeHVe napaMeTpoB

5.1 [aTa v Bpem4

Ecnu mopKITI0YuTh KOHTPOJIIEP K CETH C HHTEPHETOM, TO BpeMsi OyeT CHHXPOHU3UPOBAaHO aBTOMaTUYeCKH. BEl MoxkeTe
HaACTPOUTH €T0 BPY4YHYIO: HAaIIPIMeD, eCIu KOHTposulep 6ymeT paboTaTh aBTOHOMHO, & He B 00IIEeOCTYIIHON CeTH. [1J1s HaCTPOUKHU:

1. IMTopgxmrouuTech K cepBepy o SSH.
2. OTKJIIOUNUTE aBTOMATUUECKYI0 CUHXpOHU3anuio. [loouyepenHo BBeOUTe B KOMAaHOHOU CTPOKE:
* sudo systemctl stop systemd-timesyncd
* sudo systemctl disable systemd-timesyncd
3. Ykaxurte maTy u BpeMs. Hanpumep:
sudo timedatectl set-time "2023-01-19 12:40:00"

4. [lepe3arpy3uTe KOHTPOJIJIEP: sudo reboot

TakxKe BB MOJKETEe U3MEHUTHL YaCOBOU II0SIC KOMaHAOM sudo timedatectl set-timezone <ZONE>. CIIMCOK 30H MOIKHO IIOCMOTPETEH C
TIOMOIIBI0 KOMaHALI sudo timedatectl list-timezones .

5.2 CeTeBble HaCTPONKU

B BeG-unTepdeince Yepes SSH

1. ITepetipute no ccenke http://192.168.1.190/rapida/0.
2. [TomensiiiTe 3Ha4YeHus mapameTpos IP, Macka mogcetd, OcHoBHOM U103, DNS ocHOBHOM, DNS NONO/IHUTE/IbHBIN Ha
HYKHBIE.

ITocne atoro Be6-uHTEPDEIC 10 cTapoMy agpec 6yneT HemocTymeH. Ileperinute o HoBoMy: http://<HOBEINA ip>/rapida/0.

1. OTkpoiiTe dain c HacTporKamu cetu: sudo nano /etc/dhcped.conf

2. HalimuTe B KOHIIe ¢alisa cienyiolie CTPOKY U U3MEHUTEe UX 3HAaUeHUs Ha HyXKHEBIe: interface eth0

static ip _address=192.168.1.190/24
static routers=192.168.1.1
static domain name servers=8.8.8.8 8.8.4.4

3. CoxpaHuTe U3MeHeHus: HaxMute noodepento Ctrl-X, Y, Enter.

4. [lepe3arpy3uTe KOHTPOJJIED: sudo reboot

5.3 lMaponb KOHTpoOIEPa

1. IMTopgkmiouuTech K cepBepy o SSH.

2. BBepuTe KOMaHOy passwd .

3. YKaxuTe melCTBYIOWINY 1apoJib, 3aTEM ABaXKALl BBEIUTE HOBBIM ITApOJib U HaXKMUTE Enter.

B W N -

5.4 lMaponb Reface

. Ilepetimute mo cceuike http://192.168.1.190/rapida/0.
. B npaBom BepxHeM yriy HaxkMuTe Admin.
. BeepuTe TeKymui napoib U ABaKObl YKaXKUTe HOBBIH.

. Haxxmute CoxpaHUTH.
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5.5 Maponb SPREAD

1. IMepetimute 1o ccovuike http://192.168.1.190/spread.

2. B mpaBoM BepxHeM yrily Haxkmute Admin.

3. BBemuTe TekyIui apoiib U ABaXK/Ibl YKasKUTe HOBLIM.

4. Haxxmute COXpaHHUTH.
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6. O6HOBNIEHUE cepBepHOTO 10

6. ObHoBNeHNe cepBepHoro MO

YcTaHOBUTE aKTyasIbHBIE BEPCUU MIPUJIOKEHUH [JIT KOHTPOJLIEPA.

6.1 SPREAD

B BeG-uHTepdeiice Yepes SSH

1. CkauaiiTe yCTaHOBOYHEIH (haliyl Ha CBOM KOMIIBIOTED IO CCHUIKE.

2. Otkporite Beb6-uaTepdeiic SPREAD mno ccrutike http://x.x.x.x/spread/, roe x.x.x.x — IP-agpec Bamero KoHTpoJsiepa.
) ~
HaxmMmute = nop morotunmom AWADA.

4. Haxvute Boroepure daiui, ykaxxuTe yCTaHOBOUYHEIHN (Gaiil u HaxkMuTe OOHOBHTS.
CepBep aBTOMaTHYECKU Ilepe3arpy3uTcs, Iocjie 4ero 6ymeT roTos K paboTe.

. CkauaiiTe yCTaHOBOYHEIN (aiil Ha CBOM KOMIIBIOTED 10 CCHIJIKE.
. [TogkmouuTech 1o SSH K KOHTPOJUIEPY — HAIIpUMeD, C ToMolbio mporpaMmel WinSCP.

. [TepeHecuTe ycTaHOBOYHBLIH (haiis B manky /home/pi (IIamka I10 YMOJI4YaHUIO) Ha KOHTPOJUIEDE.

B W N -

. 3anycTuTe yCTAaHOBKY KOMaHMOM: sudo pip3 install /home/pi/spread-y.y.y.y-py3-none-any.whl --upgrade
y.y.y.y — akTyanbHas Bepcuss SPREAD.

5. ITepe3arpy3ute KOHTPOJLIED:
sudo reboot

6.2 REFACE

B BeG-uHTepdeiice Yepes SSH

1. CkayaiiTe yCTAaHOBOYHEIH (haiijl Ha CBOM KOMIIBIOTED IO CCHIIKE.

2. Otkpoiite Be6-unTepdeiic REFACE mo ccrinke http://x.x.x.x/rapida/, rme x.x.x.x — IP-agpec Bamero KOHTpoJiepa.
. ~
HaxvMute ™= nop norotumom AWADA.

N

. Haxmute Bribepure daii, ykaxuTe yCTaHOBOYHEIN (ain u HaxkMuTE OOHOBHUTb.

. CkauaiiTe yCTaHOBOYHEIH (haiijl Ha CBOM KOMIIBIOTED IO CCRUIKE. sudo nano /etc/dhcpcd.conf
. [TogxmounuTtech 1o SSH K KOHTPOJUIEPY — HAIIPUMeD, C IToMolbio mporpaMMel WinSCP.

. [lepeHecuTe ycTaHOBOYHBIN (paiin B manky /home/pi (IIallKa 110 yMOJI4YaHHIO) Ha KOHTPOJUJIEDE.

B W N e

. 3allycTuTe yCTaHOBKY KOMAHMOM: sudo pip3 install /home/pi/resh-y.y.y.y-py3-none-any.whl --upgrade
y.y.y.y — akryanbHas Bepcus REFACE.

5. ITepe3arpy3ute KOHTPOJLIED:
sudo reboot

6.3 Services

1. CkavaiiTe TIOCJIEIHIOI BEPCHUIO0 YCTAHOBOYHOTO (haiima rapida-services y.y.y.y-Obusterl armhf.deb (rme y.y.y.y — aKTyajbHas
Bepcus Services) Ha CBOM KOMITBIOTED IIO CCHIIKE.

2. ITopxniouuTteck o SSH K KOHTPOJIJIEPy — HaIlPUMeED, C ITOMOIIL0 IporpaMMsl WinSCP.
3. IlepeHecuTe yCcTaHOBOYHEBIN (haliyl B Manky /home/pi (Mamka II0 yMOJT4aHUIO) Ha KOHTPOJIIIEPE.

4. TIepeKII0YUTECH B PEKUM CYIIePIIoIb30BaTeNsA: sudo -i
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6.3 Services

5. 3anycTuTe yCTaHOBKY KOMaHAOW: dpkg -i /home/pi/rapida-services-y.y.y.y-0busterl armhf.deb
y.y.y.y — aKTyajbHas Bepcus Services.

6. Ilepe3arpy3ute KOHTPOJIJIED:
sudo reboot
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7. 3arpy3ka IIpoekTa

7. 3arpys3ka npoekTa

TToce ycTaHOBKY MPOrpaMM Ha KOHTPOJIJIEP MOXKHO 3aTrPYy3UTh IPOEKT. [IpoeKT — 310 ¢aiin B popmarte .ctp, B KOTOPOM
COMlepKUTCS MHGPOPMAIIUs O BalleM 00beKTe (KaKue JIOKAIlud B HEM eCTh, KaKie YCTPONCTBA U CUCTEMBI [IOJI2KHEI OBITh K HEMY
TIOOKITIOYEHBI).

YT00B!I 3arPy3UTh IPOEKT Ha KOHTPOJLIED:

1. OTkpoiiTe BeO-uHTepderic KoHTponepa u Buioepute SPREAD.
2. OTkpoiTe pasmen HacTpoiKku mpoekKTa.

3. Haxwmute BoiGepure ¢aia 1 ykaxute (aii mpoekra.

4. HaxvuTte 3arpy3urh u3 daivia.

5. B monne CepBHcCHI HaxkxMmuTe [lepe3anyCcTUTh.

T'oToBO. YTOGB! IPOBEPUTH, YTO BBl KOPPEKTHO 3arpy3UJIM IPOEKT, OTKPOUTE ero yepel npunoxenrne AWADA. Kak 9To cuenaTh
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8. Co3paHue pe3epBHON KOMUK

8. Co3pgaHue pe3epBHOM KONIUU

Korpga cucrema IOJTHOCTBIO HaCTpO€eHa u pa60TaeT CcTabuMIIBbHO, BBl MOXKETE CO3MATh €€ PE3EPBHYIO KOIIHUIO.

II71sT KOTUPOBAHUS TTOHATO0SITCS:

. Kabens USB-miniUSB gyist mopgkI04eHNsT KOHTPOJIEPA K KOMITBIOTEDY.

Bepcuu Ha 16GB/32GB).

. CBOGO[IHOE MEeCTO Ha O¥CKe KOMIIbIOTEPA, JOCTATOUHOE [JIsi COXpaHeHus o6pa3a (CTaHmapTHEINA KOHTposUIep - 4GB, TakXke ecTb

. ITporpaMma [J1si co3maHust ¥ 3anucu 00pa30B Ha diam-HakonuTenu. Hanpumep, Win32 Disk Imager.

IpariBep u 3arpy3uuk misa Raspberry Pi (maet mocTym K yCTpPOUCTBY Kak K Giam-Hakonuteso): Raspberry Pi USB booting code

(ycramoBmuK: rpiboot setup.exe).

8.1 Mopsagok oencTeumn

. BEIKTI0OYNTE KOHTPOJIIED:

IMopkmniouuTech K KOHTPOIiepy 1o SSH U BEITONTHUTE KOMaHAY B TepMHUHANe sudo shutdown -h now.

IMopmoxkmute 5-10 ceKyH7, ITOKa IIPOIIECCH 3aBePIIaTCH.
OTKJIIOYHUTE OT KOHTPOJIJIepa UTaHUe.

TTomKITIOYNTE KOHTPOJUIEP K KOMITBIOTEDPY:

CHHEMUTE KPHIIIKY KOHTpoJsIepa ¢ jorotunoM AWADA, npukaB 3allesiky 1o 60KaM KpHIIKY. [Tocie 9Toro coeguHuTe Kabemaem

USB-miniUSB komnbioTep u pa3dbeM LOAD Ha KOHTpOJLIEpe.

3amycTuTe Ha KOMIIbIOTEPE NIporpaMmy rpiboot, 4TOOB! MONTYYUTE OCTYH K KOHTPOJUIEPY KaK K (DIISII-HaKOIIUTEIIO.

BkounTe muTaHUe KOHTpoJsiepa. Ilocne oTpaboTku rpiboot Ha KOMIIBIOTEPE [OJIXKEH IIOSTBUTHCS HOBLIHM (DIISII-HAKOIUTEITh

(manpumep, F:).

Buumanwue v

CucrtemMa MOXKeT IIPefJIoKUTh BaM 0T(hopMaTUpOBaTh HAKOIIUTEIb KOHTPOJUIepa. [IpOUTrHOPUPYHTE 3TO COOBIIEHNe, HUYET0

dopmaTupoBaTh HE HYKHO.

IPOTPaMMBI:

. OT UMeHU afMUHUCTPATOPA 3aIllyCTUTE IIPOrPaMMy IJIS CO3TAHUS U 3allUCH 00pPa30B Ha QIIsm-HaKonuTenu. B untepdeiice

Vkaxute ums ¢aiina, B KOTOPHIH OyaeT coXxpaHeH o0pa3 ¢ KOHTpoyuiepa (HampuMmep, 2023-02-13-rapida-office.img).

BriGepuTte OYKBY OUCKA, ITOTYYEHHYIO IIPU MOAKIIIOUEHHN KOHTPOJIIepa C IIoMoIbio rpiboot (Hanpumep, F:).

OtmeThbTe dmarom nyHKT Read Only Allocated Partitions (BrimesieHHbBIE Pa3[eIbl TOIBKO OJIST YTEHUS).

3amycTuTe KonupoBaHue obpasa (kHonka Read).

4. ITocne KOTMPOBaHUS U3BJIEKUTE COOTBETCTBYIOIIUY 71T KOHTPOJUIepa (JIaII-HaKonIuTeNb (HanpuMep, F:) u3 komnsoTepa u

5.
6.

OTKJIIOYUTE NMUTaHUe KOHTPoJuiepa. Mcnons3yliTe 6e30macHOe U3BJIEYEHNE YCTPOUCTB.
Otrimrounte USB-miniUSB kabens 0T KOHTPOJIIIEPA;

BxirounuTe nuTaHue Ha KOHTposiepe RAPIDA.

CKOIMPOBAHHEBIM 00pa3 XOPOIIIO CKUMAETCS, II09TOMY BbI MOXKETE €Tr0 apXUBUPOBATE.
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9. IlepeycTaHoOBKa omepaliiOHHON CUCTEMBL

9. lNepeycTaHOBKa onepaunoOHHON CUCTEMBI

HpI/I BO3HHUKHOBEHHUHU aBapI/II;'IHI:IX CI/ITyaI_II/Iﬁ HJIA BBIXOOE KPYIITHBIX 0OHOBJIEHUH BEHI MOXKETE I1€epeyCTaHOBUTE OIIEPATMOHHYIO
CHCTEMY Ha KOHTpPOIJIJIEPE.

[I11s1 TepeyCTaHOBKHU ITOHAT00SITC:

. Ka6ens USB-miniUSB gyis mogk/Ii0YeHUs: KOHTPOJIJIepa K KOMITBIOTEDY.

. O6pa3 c omepanuoHHON CUCTEMOM. MOKHO MCII0Ib30BaTh 00pa3 C Pe3ePBHOM KOMUEH UM 3arpy3UTh IIOCTIEIHION OMOUITHATBEHYIO

BEPCHIO.

. [Iporpamma nmst co3ganus u 3anucu o6pa3oB Ha (sm-HakonuTtenu. Hanpumep, Win32 Disk Imager.

4. IpatiBep u 3arpy3uuk ast Raspberry Pi (maeT mocTyn K yCTpPOMCTBY Kak K ¢am-HakonuTeno): Raspberry Pi USB booting code

(ycramoBmuK: rpiboot setup.exe).

9.1 Mopsanok oencTeunmn

. [TogknrouynuTe KOHTPOJIIIEP K KOMIIBIOTEDPY:

CHEMUTE KPHIIIKY KOHTpOoJIIepa ¢ noroturioMm AWADA, puxkaB 3allesiky 1o 60KaM KPHIIIKA.coeguHuTe KabemreMm USB-miniUSB
KoMIIbIOTED U pa3dkeM LOAD Ha KOHTpOIepe.

3amycTuTe Ha KOMIBIOTEPE IPOrpaMMy rpiboot, YTOOH MOIyYUTh JOCTYII K KOHTPOJUIEPY KaK K (HIISII-HaKOIUTEIIO.

BkirounTe nmuTaHue KOHTpoJuiepa. ITociie oTpaboTku rpiboot Ha KOMIBIOTEPE [OJIKEH MOSIBUTHCS HOBHIN (DJISII-HAKOMIUTEb
(manpumep, F:).

Buumanwue Y

CucremMa MOXKeT IPEII0KUTEL BaM 0TGOPMaTUPOBATh HAKOIUTEIb KOHTPoJiepa. [IpourHOpupyHTe 9TO COOOIIeHne, HUYEero
dopmaTupoBaTh HE HYXKHO.

. OT UMeHU agMUHUCTPATOPA 3aIyCTUTE MPOrPaMMYy IJIs CO3OAHUS U 3alucu 00pa30oB Ha GJIdII-HAKOIUTEIIH.
. B uarepdeitice nporpammer Beibepute daiin odpasa (Hanpumep, 2020-02-13-raspbian-buster-lite-5-4-0-rapida.img ) u OYKBYy OHCKa,
nony4deHHylo npu nopkiroueHun RAPIDA (ganpumep, F:). 3anumute o6pa3s (kHonka Write).

. Tlocre ycTaHOBKY M3BJIEKHUTE COOTBETCTBYIOIMIN [IJIs KOHTPOJUIEpa (IIai-HaKOnuTe b (HanpuMep, F:) U3 KOMIbIOTEPa U OTKJIIOUUTE
nuTaHue KOHTposulepa. Mcrnomnb3yiiTe 6e30macHoe U3BIeYeHUe YCTPOHUCTB.

5. Otkirounte USB-miniUSB kabens 0T KOHTPOJIIepa;

6. BkroyuTe nuTaHue Ha KoHTpossiepe RAPIDA.

KouTposuiep rotos K padore!
Ecnu Bb yCTaHABIMBAJIK PE3EPBHYIO KOMUIO, TO IApaMeTPHI [IJIsi TOAKIIIOYEHUS K KOHTPOJIJIEPY He U3MEHSITCS.
Ecnu BBl yCTAHOBWIIM BEPCHIO C CaiiTa, TO M0 YMOIYAHUIO GyOyT CIAEOYIOIIre TapaMeTphI:

e [P-agpec: 192.168.1.190

e Macka nmopcetu: 255.255.255.0
e mmo3: 192.168.1.1

* DNS-cepBepa: 8.8.8.8, 8.8.4.4
e opT Ayst SSH: 22
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10. RAPIDA-G

10. RAPIDA-G

[ITm:03 RAPIDA-G — 3TO yCTPOUCTBO AJIsi OpraHU3allui CBSA3U dYepe3

Ethernet xkoHTpONIEpa u HHTEP()ENCHBIX MOAYJIel, PACIIONIOKEHHBIX B

yIoanleHHBIX ITKadax ynpasieHus. Vcnons3yeTcs, Korfa yrnpasiieHue
- OCHOBHBIM KOHTPOJIJIEPOM HAIIPSAMYIO HEBO3MOXKHO M3-3a OOJIBIIION
YOaJIeHHOCTH OOBEKTOB YIIPABIEHUS.

_ sam0d sng
oMoy

[In103 ycTaHaBIMBaeTCs B IKady ynpaBiaeHus BMECTO KOHTPoJIIepa
RAPIDA-C. Ou obecnieynBaeT NUTaHUE ITOOKITIOYEHHBIX K HEMY
uHTephEeNCHEIX MOAyel, a TakKe Ipeo0pa30BEIBaeT JaHHbIE IPOTOKOIA
nepenaun ga"uex TCP/IP B ¢popmat npoTokosna R-Bus u o6paTHo.

C TeXHUYECKUMU XapPaKTePUCTUKAMH IIIJTI03a MOXKHO 03HAKOMUTHCS Ha
caure.

TR Vo

N v/ /o /o A
=
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11. BKNIOYUTH ILTIO3

11. BKAO4YNTb W03

1. C momoripio Ethernet-kabesns mMOOKITIOUNTE IIIJTI03 K JIOKAJILHOM CETH.
2. ITopkIoYuTE MPOBOM MUTAHUsI, COOITIOAAs MOJITPHOCTH

3. IlopaiiTe nmuTaHue Ha 1I1i03. CriepBa 3allyCTUTCS TECT MHAMKAIIUM — 3aropsTCcs U IIOTacHYT BCe MHANKATOPH (MHAuKaTop Bus
POWer [0JIKeH II00YePEeIHO 3ar0PeThCs 3eJIEHBIM ¥ KPAaCHBEIM). 3aTeM III03 [T0JaCT NUTAaHNe Ha IIWHY B COOTBETCTBHUU C
mapaMeTpaMu HaCTPOWKY U, IPU OTCYTCTBUU OIMIMOOK, TOJACT OOUH OJIWHHBIA 3BYKOBOM CUTHAJI.
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12. HacTpoiika nuio3a

12. HacTpownka wnto3a

YT0OB HACTPOUTH IIUTIO3:

1. OTKpoiiTe BeOG-uHTEPdEHC UITI03a, YTOOB UM MOXKHO OBIJIO YIIPABIATh. AOPeC 0 YMOJTYaHHUI0: 192.168.1.191 .
2. B mpaBOM BepxHEM YTy 9KpaHa HaXXMUTe KHONKY HaCcTPOMKH [IJisi MOCTyIa K HaCTPOMKe.
3. BBemute mapoib.

4. TloMeHsHMTe WU NIPUMEHUTE HYXKHBIH ITapamMeTp ¥ HaxkMuTe COXpaHHUTH (eCiiu KHOIIKa JOCTYIIHA OJId ITapamMeTpa).

12.1 [ocTynHble napameTpbl

* yuma monyns: RAPIDA Gateway;

12.1.1 Nms MOLY A e [P-agpec: 192.168.1.191;
MO3KHO 3a7aTh T0060e HMsI, COCTOSIIEE U3 PYCCKUX UIIH * MackKa CeTH: (255.255.255.0;
AHTTIMICKUX GYKB, WHCEJ M CUMBOJIOB. MaKCHMAaITbHAS * CeTeBO MIT03: 192.168.1.1;
nnuHa — 32 3HaKa. MMs oToOpazkaeTcsi B BePXHEH 4acTu « RGP noprt: 55577;

CTPAHMUI] ¥ HEOGXOJUMO TOBKO M/ MAEHTHbUKAIINN

yorpoficTsa * MAC agzpec: 3aBO[ICKOM YHUKAJILHLIN aJipec;

° 3ByKOBOfI CUTHAJI: MaKCUMaJIbHasA TPOMKOCTE;

3Hadvenue o ymonuaHuio - RAPIDA Gateway. o TluTaHMe MHHE 5B: BKITIOYEHO:

e [IuTaHue MIKUHLBI 24B: BHIKJIIOYEHO;

12.1.2 HacTpouka ceTu « Maponb moctyna: admin.

HacTtpoiika ceTeBoro untepdeiica: IP-agpec, Macka u agpec

ceTeBoro uumo3a. Ilopt RGP sBIse€TCs MOPTOM AT 12.1.5 Tepesarpy3ka

TOOKJIIOYEeHUs cepBepa. MeHaTh 3HadyeHue rmopta RGP

00BIYHO He TPeOyeTCs U MOXKET ObITH BRI3BAHO TOJIBKO ITepesarpyska nuto3a. Bce coxpaHeHHbIe ITapaMeTph
OrpaHUYEHUSIMU JIOKAJIbHOU CETH. OCTalTCst 663 H3MEeHEeHUH.

3Ha4YeHUs 10 YMOJTYaHUIO: .
12.1.6 3BYKOBOW CUTHanN

» [P-agpec - 192.168.1.191.

HacTpoiika TPOMKOCTH CHCTEMHOT'0 3BYKOU3BEIaTes.
HacTtpoiika BO3MOXKHaA OT MaKCUMaJIbHOTO YPOBHS [0
TIOJTHOT'O BHIKJIIOYEHUS. 3HAaYEHUE 110 YMOITYAHUIO -

* Macka ceTu - 255.255.255.0.

e CeTeBOI IITIO3 - 192.168.1.1.

e [Topt RGP - 55577. MaKHACMYyM.
12.1.3 MAC-agpec 12.1.7 O6HoBneHune NO

MAC-agpec o yMOJTYaHHUIO UMeeT YHUKabHOe 3HaYeHue U Bribepute daiin 3arpy3KH, HaXKMHUTe KHOIKY “3arpysuTs”.
He HyXKOaeTCd B U3MEHEeHNWH, HO BBl MOZKeTe 3aaaThb JII000U TIo OKOHYaAHUIO 3arpy3kKu WUJIU IIPpU 0]_]_11/16}{9, IIOABUTCA
Opyrou afpec. BCILTBIBAIOIIlEE OKHO C nHpOpMaumen.

12.1.4 C6poc Ha 3aBOACKME HAaCTPONKMN

ITpu cGpoce Bce Cenyolnye apaMeTpsl IPUHIMAIOT
3HAYEHUS 10 YMOJTYAHUIO:
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13. RAPIDA-DAS

13. RAPIDA-DAS

HnTepdeiicubiii Mmogyns RAPIDA-DAS8 obGecrieynBaeT MOOKIIOYEHNE K
cucteMe AWADA 1o BOCbMU HE3aBHCUMBIX IBYXIIPOBOOHBIX MTUHUMN DALIL

Bcé ympaBrneHue U NoOJIydeHUe JaHHBIX OT yCTpoucTB DALI
OCYIIECTBIISIETCS IIPU YYaCTUHN UHTeP(EeHCHOTO MOIYIsi, KOTOPHIA
BBICTYyIIaeT IIOCPEIHUKOM MeXay KOHTposuiepoM RAPIDA-C unu muiro3oM
RAPIDA-G u ycTporicTBaMu. Mogynb IOOK/II0OYaeTCs K KOHTPOJIIEePY Ul
LITI03Y € TOMOIIBI0 CIIEeIIMAIbHOT'0 KOHHEKTOpa ¥ 0OMEeHUBAETCs C HUM
naHHBIMU. C ITOMOIIBI0 UHTePDENCHBIX BEIXOZIOB K MO IO
MOOKITIO4aloTcsa ycrpoucTsa DALIL.
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C TeXHUYECKUMU XapaKTEPUCTUKAMHU MOMYJIS MOXKHO O3HAKOMUTHCS Ha
caure.

TRRVRRRRY

13.1 U3smeHnTb agpec DALI

ITo ymo4aHuio agpec OIuKaniero K KOHTPOJJIePy MOy — rapida/0/dali/l, ciuenmyromero — rapida/0/dali/2 u T.10. Be
MOXKeTe U3MEHUTD afpec, AJIs 3TOr0:

1. OTkpo#iTe BeO-uHTEPdEHC KOHTPOIIEepa 0 afpecy x.x.x.x/rapida, Irme x.x.x.x — [P-ampec KoHTpoJIepa.
2. HaxmuTe Ha MOAYyJIb, afipeCc KOTOPOTI'0 XOTUTE IIOMEHSTh.

3. B mone Agpec yKaxXuTe HyKHOe 3HaYeHUe.
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14. YcrpotictBa DALI

14. YcTponcTtea DALI

Cuctema AWADA moxkeT paboTaTth ¢ ycTpoiicTBamu DALI: CBeTUIbHUKAMU, JaTYNKAMU U KHOIIOYHBIMU TTAHEIIMHU. Y CTPORCTBa
TOOKIIIOYAIOTCA 10 MKUHEe K nHTepdericaoMmy Momyiiio RAPIDA DA-8, KOTOPEIM BRICTYIIAET HOCPEOHUKOM MEXAYy HUMU U
KOHTPOJIJIEPOM.

Y06 YyCTPOMCTBA pabOTaNM IPABUJIBHO, UX HY?KHO HACTPOUTh: CO3[ATh U YHOPAXOYUTE ampeca DALI, 3agaTh 6a30BbIE
napaMeTpsl. [Ipy BBOZe B 3KCIJTyaTallio, 3aMeHe CBETUJIbHUKOB MJIM PaCIINPEHUY JIMHUY UCIIONIb3yeTcs nporpamMma Reface. [nsa
6oee THOKKUX HACTPOEK (M3MEHEHUS TEKYIEeH sIpKOCTU CBETUJIBHUKA, [IBETOBOM TEMIEPATYPH U T. [.) MOKHO BOCIIOJIb30BATHCS
npusnoxenrneM AWADA. Kak ylIpaBiIsiTh OCBeIlleHUueM B [IPUJIOKEHUN

14.1 Reface

YTo0BI OTKPHITH IPOTPaAMMy, B Be6-Opay3epe mepeiaute mo cceiike http://x.x.x.x/rapida/, rme x.x.x.x — IP-agpec Barero
KOHTpOJIJIepa. 3aTeM HaxMuTe Ha Monyiib DALI u BeIGepUTe ITUHUIO, yCTPOUCTBA KOTOPOI XOTUTE HACTPOUTH (paboTalolye TUHUY
TIOCBEYEHHI).

OTKpOGTCH OKHO C OOCTYIIHEIMHU pa3aejlaMu HaCTpOfIKPI.
*B pa3neie YCTI)OI‘:ICTBa MO2KHO 3aaThb MAaCCOBO UJIM UHOUBUOYAJIbHO OCHOBHEIE ITIapaMeTpPhL yCTpOfICTB, IIPOBEPUTH

IIPAaBUJIBHOCTb MOHTA2Ka, BKJIIOYUTH UJIX BBEIKJIIOYUTH yCTpOfICTBO uT. O

* B pa3pmene Agpecanusi yCTPOHCTB MOXKHO YCTAHOBUTH [JIsE YCTPOMCTB agpeca, yCTPaHUTh 3a/IBOEHNE aipecoB, pa3aaTh afpeca
B CJIy4alHOM IIOPSOKeE.

* B pa3menax Ynopsito4YuBaHHEe CBETH/ILHHUKOB U YIIOPsSIHOYHMBaHUE JAaTYHKOB MOXHO YIIOPSIOOYUTh afpeca YCTPOUCTB Tak,
4yTOOBI OHM COOTBETCTBOBAIU afmpecaM Ha 3D-Momenu o6beKTa.

* B pasnene TectTupoBaHHe JIMHHH MOXKHO IPOBEPUTh UCIIPABHOCTh nuHUU DALIL.

* B pa3pnene MOHHTOP IIHHBI MOXXHO IIPOCIENUTh, KAKUMY KOMaHAaMyu 00MEeHHUBAIOTCS APYT C APYTOM KOHTPOJIIEP U
ycrpoticTtBa DALL
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15. HacTpo¥iKa CBETUJIbHUKOB IIPX BBOE CUCTEMBI B 9KCIUIyaTalHI0

15. HacTpoika CBeTU/IbHNKOB Mpu BBOA4E CUCTEMbI B
3KCnJyaTauuto

Yto065! cBeTUIBHUKY DALI pa6oTany npaBUIbHO:

. ITocre MOHTaxa MPOBEPHTE, YTO CHCTEMAa PACIO3HAET BCE CBETUILHUKY U Ha MuHUU DALI HeT 0GPHIBOB.
. PaspatiTe cBeTunbHuKaM agpeca DALIL

. YnopsimousTe agpeca CBETUIIBHUKOB.

. YkaxwuTe nmapamMmeTpsl pabOTh CBETUIIBHUKOB.

. Ecniu mpoekT yxke co3pmaH, mpoBepsTe B npunoxkeHnn AWADA paboTy CBETHUIIBHUKOB.

15.1 lMNpoBepbTe, 4TO CUCTEMaA pacrno3HaeT CBETUJIbHUKN

. OTkpotiite nporpammy Reface mo cceuike http://x.x.x.x/rapida/, rme x.x.x.x — IP-ampec Bauiero KOHTpoJepa.
. BeeguTe uMs nonb30BaTeNIs U Iapob.

. OTKpo#iTEe MOAY/Ib, K KOTOPOMY ITOOK/IIOYEHbl YCTPOHCTBA, U BeIOepuTe nuHuio DALI 9TUX YCTPOMUCTB.

. HaxMute YcTpoucTsa.

. IIpaBo# KHOIIKOM MBIIIN CHUMUTE BCe BRHIIEJIEHHBIE afipeca, mapaMeTphl ¥ KOMaH/IkL.

. JleBo#t KHOTIKOY MEIITH BeIOepuTe KoMaHay Discovery.

. B neBom HukHeM yriy B nojie DALI BeiGepute 1 (cBeTunbHUKY), B Toe Addr Bei6epute Broadcast u otmeTsTe monie Discovery.

TTooknro4yeHHBIE K IUHUU CBETUJIBHUKHA HAQYHYT MUr'aTh. Ecnu cBeTUNTBPHUKY HE MUTAHOT, IIPOBEPHTE IIPABUJIBHOCTE IMMOAKJIIOYEHU .

15.2 PaspanTte cBeTuNbHUKaM agpeca DALI

OOBIYHO HOBEIE YCTPOMCTBA HE uMeloT appeca DALI B cBoux apaiiBepax. 3agaiiTe UX CAaMOCTOSITENIBHO.

. B mporpamme Reface BepHUTeCh Ha CTPaHUIy JIMHUY U HaXKMUTEe Apecanusi.

. B mone Tun ycrpoiicts BoiGepute DALI 1 u HaxxMuTe CO0Op TuHuH. EC/TH K TMHUYU TOOKIIOYEHE! yCTpoicTBa DALI 2 (DaTuuky 1

KHOIIOYHEIE [TAaHEeJH), TO OTMeThTe moiie Ilepecekaromuecs aapeca.

. [TogTBepnuTe metictBue myst cbopa nuHMU. [JoxKauTech BHIOMHEHUS 10 100% — CBETUIIPHUKAM B CIIy4aWHOM IOPsSOKe OymyT

IIPHUCBOEHEI CBOOOMHEBIE afgpeca.

15.3 Ynopapo4ybTe agpeca CBETUIbHUKOB

A;upeca IIPHUCBAXUBAIOTCS B CJIy‘-IafIHOM IIOpsifKe, IIO3TOMY CBETHUJIBHUKHN MOT'YT pacCIiojlaraTbCs XaOTHYHO U UX HY2KHO
YIOOPAOOYHUTE.

YHOpﬂHO‘-II/IBaHI/Ie 3aBUCUT OT TOTOBHOCTH IIPOEKTa:

* Eciu IPOEKT IOTOB, TO HY?KHO OPUEHTHPOBATHLCS HA afipeca CBETHILHUKOB, KOTOPLIE 3afaHkl B 3D-Momenu o0bekTa. [ 3TOro
moMozKeT npunoxkenue AWADA.
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15.3 YnopssigoubTe ampeca CBETUIIBHUKOB

* Ecniu IpOEeKT He T'OTOB, TO HY2KHO 3aflaTh aJipeca CaMOCTOSITEJIbHO B COOTBETCTBUY C MOHTaXKHOU cxeMoit DALL
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15.3 YnopssigoubTe ampeca CBETUIIBHUKOB
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15.3 YnopssigoubTe ampeca CBETUIIBHUKOB

MpoekT rotos MpoekT He roToB

. YToOH®! hakTUYECKUI agpec COBIaAall C agpecoM Ha 3D-Momenu, agpeca Hy>KHO yIIOpPsAno4uTh. B nmporpamme Reface Haxmute K

YIIOPsAOOYHUBAHHIO.

. BeicTaBpTe IPKOCTH CBETUJIPHUKOB [IJIs1 HACTPOUKHU. APKOCTE yKa3aHa He B %, a B 3HaYeHUIX CTaHOapTa . Tabmuma
B bel % DALL Ta6

COOTBETCTBUSA

fApKOCTH HepacHpeaeIeHHBIX — IPKOCTh CBETUJIBHUKOB, KOTOPHIE ObUIH 00HaApyKEeHbI KOMaHoi PacimupeHue TUHUH.
Ykaxkute HeOOIBIIOE 3HAUEHNE — HAIPUMeD, 5.

SIpKOCTH pacnpeneieHHbIX — SIPDKOCTh CBETUJIBHUKOB, KOTOPHIE HE HY2KHO HaCTpauBaTh. YKaxuTe 0oJjiee BEICOKOE 3HAYEHUE —
"Hanpumep, 200.

APKOCTH TEKyIIero — IPKOCTh CBETUJIPHUKA, KOTOPOMY B HaHHEIM MOMEHT YCTaHaBINWBAIOT KOPPEKTHEIN afgpec. 3amante 254 —
MaKCHUMaJbHYIO IPKOCTb.

. Haxxmute Hagath. OTKPOETCS OKHO, B KOTOPOM yKa3aHHI:

Anpec rHa 3D-Momenu — ero HeoOXOAUMO ITPUCBOUTH CBETUIIBHUKY (Ha CKPHUHIIIOTE 00BeeH 3ejieHbIM). YTOOB CMEHHUTDH afpec,
HY2KHO HaKaTb Ha 3TO IOJIe ¥ BRIOPATh OPYTOM M3 BHIIAAAOIIETO CIIHCKA.

DakTUYECKU (TEKyIIHi) afpec CBETHUIBHUKA, KOTOPHIM HYKHO ITIOMEHSTH COTJIacHO 3D-Mofenu (Ha CKPUHINOTE 00BeIeH
KPaCHBIM).

Kuonku PREV u NEXT HyXHEI 711 CMEHBI TEKYIIET0 CBETUJIbHUKA Ha NPEAbIAYIUY NN CIeOYIOINIUN 110 CIIUCKY.
Kuonka SET HyKHa [Jist 3aMeHbl (PaKTUYECKOT0 afipeca Ha agpec, COOTBETCTBYyIui 3D-Momenu.

Wkad 0 (Wkad 0) e Mopynb 1« KaHan 1 « YnopagounBaHme
CBETU/IbHNKOB

YpoBHU APKOCTU ~

ApkocTb HepacnpeaenéHHbIX [ 1

ApkocTb pacnpeaenéHHbIX D 200

ApKocTb TekyLero O 254
Bapepskka npy JOMNrOM HaXaTum —f) 1

Wcnonb3osaHue 3ByKa v

==

)| PREV

ﬁ EXT

. OTkpoiite npunoxenrne AWADA u 3arpy3uTe IpOEeKT.
5. B npuioxKeHUN OTKPONTE PaCIIMPEHHbIN PeXKUM yIIpaBJIeHUsI OCBellleHueM KHOIIKOU >.

6. B 1eBOM HU2KHEM yTJIy Ha>KMHUTE U yIepKUBaNTe moje ¢ 061aykoM. B mosiBuBIIemMcs ciucke Boibepute agpec DALIL. [TosBaTcs

TIOJIHBEIE afipeca CBETUJIPHMKOB. [IoCMOTpUTE afipec CBETUIbHUKA, KOTOPBIHM Bbl XOTUTE HACTPOUTH IIE€PBLIM U 3a KOTOPHIM OyneTe
HabmogaTh. [TOMHEBIN afgpec BRITTISIOUT CIEAYIONUM 06pa3oMm:

A2 - DALI-agpec cBeTu/IbHUKA (B JaHHOM HIpUMepe agpec 2)

Rapida/0/Dali/1/4 - Homepa KoHTpOJUIEPA, MOOyasd U nuHuu DALI, K KOTOPHIM IOAK/IIOYEH CBETU/ILHUK. B mTaHHOM mpumepe
Rapida/0/ — kouTposuiep Rapida ¢ agpecom 0 (0 — 1mo ymMondaHHUIO TIaBHEINM KOHTpoJuiep). Dali/1/4 — nepsuiit Monyiis DALL u
ucnons3dyemas nuHUg Ne 4.

. B mporpamme Reface naxumaiite kHonky PREV unu NEXT fo Tex mop, moka HabsiomaeMbl BaMU CBETUJILHUK (A2) He U3MEHUT

SIPKOCTh C MUHHMMAJIBHOM Ha MaKCHUMaJbHYIO. B BellTagaoineM moje agpecoB 3D-Mofienu BEIOEPUTE CBETUIBHHUK, 32 KOTOPHIM BEI
Habmogany (2), u HaxmuTte SET.

. [ToBTOpPUTE MYyHKTEHI 6-7 C OCTAJIbHEIMU CBETUJIbHUKaMMU.

. YToOH!I B fanbHEHIIeM IPOEKTUPOBAThE 00BEKT OBIIO yIoOHee, Hiféca Jiydlile yopsgoYres; B nporpavimveRefadel nazkmuTecK20251111

YIIOPsAOOYHUBAHHIO.

. BricTaBbTE SIPKOCTH CBETUJILHMKOB [IJIT HAaCTPOUKH. IPKOCTEL yKa3aHa He B %, a B 3HaueHusx craigapta DALI. Ta6nuia
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