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MNpegucnosue

Npeauncnosue

Bnarogapvm Bac 3a npnoGpeTeHre NpoayKLmmn TOProBor Mapku JKoHeKc®.

MporpammHbii Npogykt Econex Smart (nanee — MO Econex Smart) npegHasHayeH ans
ANCTaHLUMOHHOIO ynpaBfeHus CBETOAMOOHbIMU CBETUIbHMKaMU TOpProBon mapku Econex,
o6opyaoBaHHbIMY cneunanbHbIMU paano-Moaynamu.

B maHHOM pykoBoacTee nornb3oBaTend Bbl MoxeTe 03HaKOMUTBCSA C NOPSLKOM YCTAHOBKU U
HaCTPOWKM NporpamMHoro npoagykta Econex Smart.

[nsa nonb3oBatenen MO Econex Smart npegoctaBneHbl ycnyru ropayen nmHun. 3a KOHCYnb-
TaumMen No NPorpamMMHOMY MPOAYKTY HeobxoaMmo obpaluatbCs B KOMMaHUK "3JKoHeKC" no
TenedoHy 8 (8442) 72-77-72 vnn No anNeKTpoHHON noyTte: info@econex.ru. JINHMSA KOHCyrnbTa-
umn pabotaet ¢ 9.00 go 17.30 NO MOCKOBCKOMY BPEMEHU, Kpome CybOO0TbI, BOCKPECEHBA U
npasgHUYHbBIX OHEWN.

Mbl BCETOA PAOblI BAM NMOMOYb!
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maea 1. YctaHoBka MO Econex Smart 1.1. CuctemHble TpeboBaHus

'maBa 1. YctaHoBka MO Econex Smart

1.1. CucremMHble TpeboBaHusA

TpeboBaHus MapameTpbl CUCTEMDI
Mpoueccop c yacTtoTtonm He meHee 1 Ty

O6bem onepatmBHoM He MeHee 512 Mb6ant
namsTu

CBobogHoe guckoBoe He meHee 200 Mb6awnT

NPOCTPaHCTBO

Buoeoagantep c nogaepxkon OpenGL 3.0, OpenGL ES 2.0, Vulcan 1.0 nnu DirectX
11.1/12

OnepaunoHHas Windows 10 (1809 n HoBee)/11; Linux (Ubuntu 22.04+, Debian 11+,

cuctema Fedora 28+ n gp.); Android 8.0+
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maBa 1. YctaHoBka O Econex Smart 1.2. YcTaHoBKa

1.2. YcTaHOBKaA

[na Havdana paboTbl 3anycTtute ycTaHoBOYHbIM dhann MO "Econex Smart". Bbibepute nogxo-
AAWMA a3blK yCTaHOBLUKMKA — Pyccknin unun AHrmuinckmin. B nosiBueLueMcst OkHe "YcTaHoBKa
—Econex Smart'" cnegynte MHCTPYKUMSAM YCTAHOBLLMKA.

Mpwn yctaHoeke O Econex Smart Heob6xoamMmo BbiGpaTb A4OMNOMHUTENBHLIE HACTPOWNKN yCTa-
HaBnuBaemoro nakerta (cMm. PucyHok 1, “Beibop onuun yctaHoBkmn Econex Smart”).

D,OCTyI'IHO ABa Thna yCTaHOBKW:

CrtaHpapTHasn
YcTaHaBnuBaeT nporpamMmmMy C UCMONb30BaHNEM annapaTHOro YCKOPEeHUs.

Pexum coBmecTUMOCTH
YcTaHaBnuBaeT nporpamMmmMy ¢ NporpaMmMHON OTPUCOBKOM rpaconyeCcKnx KOMMOHEHTOB.

PexxMm COBMECTUMOCTM MCNOMNb3yeT NporpamMHbIn pactepusatop Mesa. lNMporpaMmHbIi pac-
TepusaTtop HyXeH B Cfnydae, ecnv BuaeokapTa Ha KoMnbioTepe He nopaepxmaetr OpenGL
3.0, OpenGL ES 2.0 unu DirectX 11.1.

]’.;.Zl Ycranoska — Econex Smart, sepcna 4.4.0

Beifop KOMNOHEHTOB
KaKie KOMMOHEHTEI A0MKHs! BbITh YCTaHOBNEHEI?

BrifiepuTE TN YCTAHOBKN;
CTaHAEDTHARA YCTAHOBKE:
YCTEHESMMBAET MPOrPaMMY C SMNEPETHSIM MPahUIECKUM YCKOPEHWEM,
PE#MM COBMECTHMOCTH;
YCTAHAEMMBAET MPOrPaMMY C NPOrPaMMHOIA OTPHUCOBKOIA MPEMUYECKIX INEMEHTOR,

HarmuTe «[anee», koraa skl fyaeTe roToBE! NPOAOIKUTE.

CTaHaapTHaA ~

PyCoKHA

Hasaa Hanee OTHeHa

PucyHok 1. Beibop onyutl ycmaHosku Econex Smart
Mo 3aBepweHnto BblIbOpa TUNa YCTAHOBKM HaxmuTe KHomKy "[anee". [na npogormkeHus

YCTaHOBKMN Haxmute "YcTtaHoBuTb" (cM. PucyHok 2, “YctaHoBka MO Econex Smart”), ans
N3MEHEHNS ONuUMnN YCTaHOBKN Haxkmute "Hazap".
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maBa 1. YctaHoBka O Econex Smart 1.2. YcTaHoBKa

i@ Yecranoeka — Econex Smart, sepcna 4.4.0

BcE roToBO K YCTaHOBKE
Mporpanta YoTaHoBKKM FOTOBE HAHaTh YCTaHoBKY Econex Smart Ha Ball KOMIbKOTEp,

HaMiTe «¥CTaHOBIMTE*, YToDEI MPOAOMKMTE, WK «HE380 %, ECAM bl XOTUTE MPOCHOTPETE WM USMEHMTE
OMUMK YCTEHOBKH,

THN YCTEHOBKM:
CTaHAapTHaA

BhifpaHHbIE KOMMOHEHTEI:
MporpamMa Econex Smart 4.4.0

PyCokmi

Haszaa YCTEHOBMTE OTMeHa

PucyHok 2. YemaHoeka O Econex Smart

B okHe "3aBepweHue MacTepa ycTaHoBKM [0 Econex Smart" HaXmuTe KHOMKY
"3aepuntb" (cM. PucyHok 3, “38aBeplieHne Mactepa yctaHoBku 1O Econex Smart”). MNMpo-
rpamma Tenepb ycTaHoBrneHa Ha Baw [1K, Ha paboyem ctone m B MmeHo "Myck" gormkeH
nosiBuTbLCA Aprbik Econex Smart.

2l

o Ycranoska — Econex Smart, sepona 4.4.0

3aeepuwenne Macrtepa ycrtaHoBkM Econex
Smart

MporpaMMa Econex Smart ycTaHOBNEHa Ha Ball KOMNBKOTER, [PUNoKEHHE
MOMHO 38MYCTUTb C NOMOWbHO COOTEETCTEYHOWEND SHaHKA.

HaMuTe «3aBEpWNTE, YToBE! BEITH U3 MPOrPaMME! YCTEHOBKM.

SaBepWMTL

PucyHok 3. 3asepweHue Macmepa ycmaHosku 10O Econex Smart
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[maBa 2. HacTtponka n ncnonb3oBaHne EconexSmart 2.1. Cnucok nogkntoyeHun

'maBa 2. Hactpounka n ncnonb3oBaHue
EconexSmart

2.1. Cnucok nogknrovyeHUn

I'Ip|/| nepBoM 3anycke CUCTEMbI B NporpaMmMe OTCYyTCTBYHOT HAaCTPOEHHbIE NOAKIMKOYEHNA K Cep-
Bepy. [ns Hayana paGOTbI HeobxoaMmo HaCTpOUTb KaK MUHUMYM OOHO NOAKITHOHEHUE.

[na poGaBneHns NepBOro NOAKMNIOYEHUS, HAXXMUTE KHOMKY "Co3gaTb noaknawyeHue', 4to
OTKpOeT amanor gobaBneHna nogkntodeHus (cm. PucyHok 5, “[uanor gobasneHns nogknoye-
HUS").

MoakntoueHns - V4

»

HeT noaxnioueHuin kK cepeepy

[lns co3aaHun NOAKMIOYEHUs K CepBepy, OTKPOiTe BbiNajaloliee MeHIO NOAK/YEHNA U A06aBbTe HOBOE

Cozparb

PucyHok 4. Npoepamma 6e3 nodkno4eHul

2.1.1. Ananor no6aBneHus1 NOAKMIOYEeHUS

Nonga auanora:
Ha3BaHue

HasBaHne nogkntoyeHus, KOTOpOoEe 0To6pa>KaeTc;| B CNUCKe MNOAKITIOYEHUN U Ha KHOrKe,
Korga KIneHT MOAKITH4YEH K CepBepy.

Anpec
Afgpec ynpasnstoLero ycTpomcTaa, MoxXeT 6biTb IPv4, IPVv6 unu gomeHHoe nmsa. OBbIYHO
3TO agpec B nokanbHown cetn, Hanpumep RF-Gate no-ymonyanuio umeet IP-agpec
192.168.1.100. [onosiHATENBHO MOXHO YyKasaTb MOPT 4Yepes :, Hanpumep
192.168.1.100:23140.

JloruvH
JlorvH nonb3oBaTensa cUCTEMbI.
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[maBa 2. HacTtponka n ncnonb3oBaHne EconexSmart

Maponb

2.1. Cnncok nogknioyeHumn

Maponb nonb3oBaTtens cuctembl. [NlogpobHee 0 Nonb3oBaTeENAX U NPUBUNENNSAX, CMOTPUTE
MyHKT 2.7.2.2, “Nonb3oBartenu n goctyn’.

Jo6aBneHne noagKtOYeEHNS

~ HaspaHue

Oduc Econex|

OTo6paxkaeTca B CMUCKE NOAKNHOYEH Wi

— Anpec

192.168.34.81

IP-appec unu AOMeHHOe UMA CepBepa, Hanpumep
192.168.1.100

~— JNoruH

admin

Wma nonb3osatens

— Maponb

OTmeHa

Jlo6aButb |

PucyHok 5. [Quanoe dobaeneHusi NooOK4YeHUs

6 NoruH no-ymonyaxuio admin. MNaponk no-ymonyaHuio: admin.

CnncoK NoaKMYeHNIA OTKPLIBAETCS NMPY HaXaTuUm Ha KHOMKY "'MoakawnyeHnsa" B NEBOM BEpX-
HeM yrny akpaHa. Ecnu KnueHT yxe noakntodeH kK cepBepy, KHoMka oTobpaxaeT MHhopmaLmio
O TeKyLLeM NoAKItoHEHNN — Ha3BaHWe NOAKIIYEHMS U TEKYLLEE BPEMS cepBepa.

127.0.0.1

\J
127.0.0.1 4
192.168.1.1... ,.
192.168.1.100
Econex uyex ,s
192.168.34.80
Od)VIC 0y
192.168.34.81 4
vm_ipv6e
2a02:2698:c2b: S
5175:9914:4f .
192.168.34... /
192.168.34.87
Nemo .
127.0.0.1:231... 4

<+ [o6asutb

TNABHbIN LIEX
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[maBa 2. HacTtponka n ncnonb3oBaHne EconexSmart 2.1. Cnucok nogkntoyeHun

Kaxxgoe 13 nogknioyeHnn uMmeet ABa AOCTYNHbIX AeNcTBus (CcM. PucyHok 7, “Hdenctsusa ans
NoAKNYeHns”).

127.0.0.1 ,s 1 atax 2 aTax
127.0.0.1

19216811
192.168.1.100 ’

Econex uex

>
192.168.34.80 '4 [b I

Oduc
192.168.34.81 i
PepaktupoBsartb...

vm_ipvé
2a02:2698:c2b: . Ypanutb = ==
5175:9914:4f...

192.168.34.... P
192.168.34.87

Ovaien npopaxc 2+ srax

Oemo o
127.0.0.1:231... '4

<+ [Ho6aButb

PucyHok 7. [Jeticmeusi Orisi MOOKMOYEHUS

[lencteunsa ansa nogknoYeHus:
PepaktnpoBatb
[Mo3BonsieT U3MeHUTb BCe NapameTpbl MOAKITYEHMNS.

Ypanutb
YpansaeT nogknodeHne n3 crnucka.

Ana nob6aBneHns HOBOTO MOAKMHOYEHUS, HAXXMUTE Ha KHOMKy "4+ [lo6asuTh' B cnvcke noa-
KIHOYEHUN.
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[maBa 2. HacTtponka n ncnonb3oBaHne EconexSmart 2.2. JleBasa naHenb HaBUrauum

2.2. JlleBasi naHenb HaBUraumum

v

Xp RU/EN

oo
oo

741

0ol

%
<

admin

Jlorotun Econex

CMeHa ga3blka

Pabouunin cton

YnpasneHue

3D Bug

CratucTtuka

Hactponku

Bbixoa

Tekywinn nonb3oBaTenb

OTkpbIBaeT gnanor ¢ nHgopmaumen o BEpCUnN nNpo-
rpamMmbil.

OTKprBaeT auvanor CMeHbl A3blKa MHTepcbeﬁca Knn-
eHTa " Bbl60pa packnagok BMpTyaﬂbHOVI KnaBuna-

Typbl.

padunueckoe oTobpakeHne OOCTYMHbIX 30H, CLEHa-
PUEB M TEKCTOBbLIX METOK.

OTobpaxkeHne AOCTYMHbIX 30H U CLLEHApUEB B BUAE
cnucka.

OTobpaxeHune obbekTa ynpasnexus B suge 3D
mogenu. BkniovaeTtca B HacCTporKax KnueHTa (CMm.
MyHkT 2.7.3.1, “UHTepdenc’).

OTobpaxeHne cobpaHHOM CTAaTUCTUKK No paboTe
YCTPOWCTB, NOTPEONEHNIO ANEKTPOIHEPTUM, a TaKKe
CUCTEMHBbIV XXypHarn.

HacTpoliku pacnucaHumin, CBOUCTB cepBepa 1 oTob-
paXkeHUs KnneHTa.

Bbixog 13 knueHTa. Jns TepMUHANOoB - BbIKITHOYEHNE
YCTPOMUCTBA.

OTkpblBaeT Ananor CMeHbl TeKyLLIEro nonb3oBaTens
ans paboyen ceccumn, He MEHSET NMonb3oBaTens B
HacTpouKax NOAKMNHYEHUS.
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[maBa 2. HacTtponka n ncnonb3oBaHne EconexSmart 2.2. JleBasa naHenb HaBUrauum

2.2.1. Ananor cMeHbI A3blKa U HAaCTPOEK BUPTYyaribHOU KnaBuaTypbl

[vanor OTKpblBaeTCA MO HaXaTWlo Ha WHAMKaATOP TeKyLlero A3bika nog JIoroturom npo-
rpammbl B NeBOv naHenun Hasuraumm (cM. PrucyHok 8, “KHonka Beibopa a3bika”).

Odwuc
2024-08

PucyHok 8. KHorika eblbopa si3bika

[dunanor no3sonsieT BbIOpaTb TEKYLWMI A3blKk MHTEpdenca nporpammel (cM. PucyHok 9, “[ua-
Nor HaCTpPOeEK A3bIKa”).

Ona Tepmunanos (Econex Touch), B aTom gnanore goctyneH BoiGOp packnagok BUPTYyanbHON
knasmatypbl. Ecnn BbibpaHa xOTb OfHa packragka BUpTyanbHOW KnasmaTtypbl, TO Npu Bblae-
neHuu nboro TeKCToBoro nonsa byaet akTMBMpoBaHa NporpaMmMHas Knasmarypa.

Bbi6op s3bika

— fA3bIK NporpamMmel

Pycckun v

OTmeHa Ok

PucyHok 9. [Juanoe Hacmpoek si3blKa
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[maBa 2. HacTtponka n ncnonb3oBaHne EconexSmart 2.3. Bupg "Pabouun cton"”

2.3. Bupa "Pa6ouun cton"

Pabouunii cton — 3710 NepBbIv BUA OOCTYMHLIN NPY NOAKNIOYEHUN K cepBepy. 3a4ecb oTobpaxa-
eTcsa rpadmyeckoe npeacTtaBneHne oobekToB ynpasneHus (cMm. PucyHok 10, “Pabouni cton”).

Lt 1 07a
2024-08-08 14:06

PucyHok 10. Pabo4uti cmon

BepxHaa naHenb HaBurauum COAEPXUT BKNaAKW BMOXEHHbIX 0ObEKTOB, a Takke MHdopma-
L0 O TEKYLLIEM NOAKIIOYEHUMN.

OnemeHTbI paboyero ctona:

30HbI
Copepxat pobasnsiemble Nofnb3oBaTenieM KOHEYHblE YCTPONCTRA.

KHonku
3anyckatoT BbINOSIHEHME 3a4aHHbIX MOSb30BaTENEM CLiEHAPUEB.

UHaukaTopbl

OTobpaxatoTcs no 3agaHHOMY Monb3oBaTenemM YCrioButo, MOryT npeacTaBnsTe cobom Kak
MPOCTYIO TEKCTOBYHO METKY C MKOHKOW, Tak 1 oTobpakaTb NokasaHUsl yCTPOUCTB.

N3o06paxeHus

Mpoun3sBonbHbIe 3arpyxaemble n3obpaxeHus. MoryT ncnonb3oBaTbCs kKak aAns AobasneHus
CXeMbl LUexa, Tak U Ans Aekopauum 3NeMeHTOB YrpaBneHust.

Mo-ymonuaHutio pabouunin CTON HaxXOAMTCH B PeXvMe ynpaBreHWus: Mpu BblAeNeHUN 30HbI,
OyaeTt npeanoxeH BblGop pexunma paboTbl 30HbI; MPU HaXKaTUM Ha KHOMKY OyAeT BbIMNOMHEH
cLieHapum, accouunpyemMblin C Hen.

Pa6ounii cTon MoXeT GbITb NepeBeAéH B PeXUM peaakTUpPOBaHWUs HaXxaTeM Ha KHOMKy ° B
npaBoOM BEPXHEM YTy 3KpaHa.
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2.3.1. dnemeHTbI paboyero crona

2.3.1.1. 30HbI

30HbI oTOGpaxatoTcs Ha paboyemM CTone Kak LBETHbIE NPSMOYrofnbHUKK, rae uBeToM 0603Ha-
YyeHa TeKyllasi MOLLHOCTb CBETUITbHUKOB B 30HE. 10 LEeHTpY MpsiMOYronibHUKa 30HbI Haxo-
ANTCA €€ Ha3BaHue, a B NPaBOM BEPXHEM YTy — YUCMEHHOE 3HAYeHUe TEKYLLEN MOLLHOCTH
CBETUIBbHUKOB 30HbI (CM. PucyHok 11, “SoHa Ha paboyem ctone”).

PucyHok 11. 3oHa Ha paboyem cmone

Takke Ha 30He MOXeT oTobpaaTbCsl MHAMKATOP OLWMOOK YCTPOMCTB. OTOT MHAMKATOP MOKa-
3bIBAETCS B Criyyae, eCcrnv YCTPOMCTBO B 30HE HE OTBEYAET UM UMEET OPYryro OLWKnOKY, KOTO-
pasi cUrHanMampyeT HeBepHyto paboTy ycTtponcTtea. HgmkaTop BbIrMAgUT Kak BOCKNMUATENb-
HblIA 3HaK B Kpyre C HOMEpPOM, KOTOPbIA MOKa3blBa€T KONMMYECTBO HEUCMpPaBHbIX YCTPOWCTB
30HbI (cM. PucyHok 12, “3oHa ¢ oBymsa owmbkamm yCcTponucTs”).

60%

30Ha 18

PucyHok 12. 3oHa ¢ d8ymsi owubkamu ycmpoticme

2.3.1.2. KHonKu

KHonkn otobpaxatoTcs Ha paboyem CTore Kak OKPY>XHOCTM MIN OKPYrTible NMPSAMOYrOfbHUKU.
LiBeT KHOMNKM 3aBMCUT OT €€ HAaCTPOEK U COCTOSIHUSA; NO LIEHTPY KHOMKN HaxoouTcs e€ HasBa-
Hue (cM. PucyHok 13, “KHonkun Ha paboyem ctone”).

KHOMKA 2

PucyHok 13. KHonku Ha paboyem cmorne
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2.3.1.3. UnaukaTopbl

NHavkaTopbl oTobpaxatoTca Ha paboyem cTone Kak TeKCT W/unu MKoHka (cm. PucyHok 14,
“‘UnankaTopsl Ha pabodem ctone”). CogepXxmmoe nHaMKkaTtopa MOXeT bbITb 3a4aHO BO BpeMs
ero cosgaHusi, otobpaxaTb TEKyLMA napamMeTp Kakoro-nmbo ycTpoMCTBa WM MEHATbCA
cornacHo [lenctauto, HaCTPOeHHOMY Yepe3 CxeMbl AENCTBUN.

<|t}()J1K

PucyHok 14. MlHOukamopbl Ha pabodyem cmore

2.3.1.4. N306paxeHus

N306paxxeHns nos3BonsaT oTtobpasuTb Ha paboyeM CTone npou3BOSIbHYHO rpadon4ecKyto

MHdOpMaUUIo, HaNpUMep cxemy nomelleHnsa (cMm. PucyHok 15, “Cxema nomelleHust Ha pabo-
4yem cTone”).

Oduc

- 191ax 2 37ak Vs
2024-08-08 14:08

il
LIL

PucyHok 15. Cxema nomeuwjeHusi Ha paboyem cmorne
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2.3.2. Pexxum ynpaBrneHus

[Mo-ymonyaHuio pabounii CTON HaxoauTCca B pexume yrpaBneHus. [lonb3oBartenb MOXeT
aKTUBMPOBATb KHOMKM W YNpasfsTb 30HAMW B py4yHOM pexume (cMm. PucyHok 16, “lMaHens
ynpaBrneHuns BblaeneHHbIMM 30HaMmn” n PucyHok 17, “[1Be 30HbI B py4HOM pexmnme”).

Aemo

- 1aTax 2 sTax Vs
2024-08-08 14:33

PucyHok 16. lNaHenb yrnpasneHusi 8b10e51€HHbIMU 30Hamu

[na nepeBoga 30H B pPyYHOM pexuM paboTbl 4OCTAaTOMHO BblAENUTb HEOOXOO4MMbIE 30HbI U
BblbpaTb Xenaemyr MOLWHOCTb B npoueHTax. Ha Bknagke "Pa6o4dun cTon'" [OCTYMHO
WeCTb npeasafaHHbIX 3HAYEHU MOLLHOCTU, Anst ©6ornee TOYHOro yrnpasfieHUs MOLLHOCTBIO,
ncnonb3ynte Bknagky "YrpaenexHue".

[na nepeBoga BblAeNeHHbIX 30H 0O6paTHO B aBTOMAaTMYECKUA PEXUM HEOBXOOUMO HaxaTb
KHOMNKY "ABTO pexum' Ha HWXKHEN naHenu.

HAemo

BELUEHHOCTL

1402

60% | 80% 100%

PucyHok 17. []Jee 30HbI 8 py4HOM pexume
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2.3.3. Pexxnum pegaktupoBaHuA

PexuM pefakTUpOBaHUsS BKIIOYAETCS HaxaTUeM Ha KHOMKY ,° B NpaBoM BepxXHeMm yrny
aKpaHa.

B pexvme pegaktupoBaHust poH pabodero crtona oKpallmBaeTcs B CUHUI LBET M oTODOpaxa-
etca ceTka (cMm. PucyHok 18, “Pabounin cton B pexnme pegaktmpoBaHus”).

JAemo
2024-08-08 14:34

- 1 atax 2 oTax Ve

8 PeXX1M peAaKTUpoBaHus
061eKTOB, 30H, yCTPOICTB

= & O n”

1 aTax

oox
i

E 2 aTax
[ ]

OCBELLEHHOCTb

[].4

+ [Lo6aeutb

@ Macwra6 - 50% -

PucyHok 18. Paboyuti cmorn 8 pexxume pedakmupoeaHusi

2.3.4. loGaBneHne aneMeHTOB Ha pabo4yuu cTon

HaxaTtne Ha nycTom npocTpaHCcTBe paboyero crtona OTKpbiBaeT Auanor aobaeneHns HOBbIX
30H, KHOMOK, MHANKATOPOB U n3o06paxeHun (cMm. PucyHok 19, “Aunanor Beibopa gobasnaemoro
anemMeHTa”).

Lo6aBnTb 30HY
[o6aBnTb KHOMKY

[o6aBuUTb UHOMKATOP

006aBUTb M306paXKeHue

PucyHok 19. [uanoe ebibopa dobasrisiemo20 ariemMeHma
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2.3.5. [paBasa 6okoBas NaHeslb

MNpaBas bokoBas nNaHenb oTobpaxaeTcsa B pexvMme pefakTMpoBaHUA 1 NoKasbiBaeT COOepXu-
Moe 0ObeKkTa B KOMMAaKTHOM Buae — crnvckamum (cMm. PucyHok 20, “Mpasasa 6okosas naHers”).

/6

Pexxum pepaktupoBaHua
0O6beKTOoB, 30H, YCTPONCTB

/' PepakTtuposaTb
(O YcTaHoBWTBL pacnucaHue

X Ypanutb

B = @& O M

06bekT

FMABHbIW LLEX

° IT-otpen
. SMD MoHTa»x
. BbiToBaA KoMHaTa

@I MacwTab — 107% +

LL X

LL X

e

PucyHok 20. lNpasas 6okoeasi naHerb

N3 npaBoi naHenu BO3MOXHO A06aBNsTb, yAansTb U pegakTMpoBaTb Bce oToOpaxaemble B
obnacTtn pegakTMpoBaHUS 3IEMEHTbI.

B HwkHen 4actu npaBon NaHenu HaxoguTca ynpaerneHue macwTtabom pabodero crona.
HaxaTtne Ha KHOMNKy ﬂ OnokmpyeT nameHeHne macwtaba u nepenBmxkeHne pabodero ctona.
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2.3.5.1. lencTBUA ANA BblAesIeHHbIX 3JIeMEeHTOB

[Mpn BblgeNeHUn anemeHToB Ha paboyem cTone B NpaBon GOKOBOW MaHenu Ans HUX CTaHo-
BATCHA OOCTYNHbI 4enCTBUA (CM. PucyHok 21, “BblaeneHHas 3oHa ¢ genctemsamn’).

,0

Pexxum pepakTupoBaHus
O6BbEKTOB, 30H, YyCTPOMCTB

/" PepakTuposatb
(O YcTaHoBUTL pacnucaHue

X  Ypanutb

Ea = ® O L]

O6bekT

TTIABHbIV LIEX -

° CeBepHas 30Ha 1
. CeBepHas 30Ha 2

PucyHok 21. BbideneHHasi 30Ha ¢ delicmeusiMu

[eicTBna Ans BblOeNeHHbIX 3NeMeHTOB
2/ PenaktupoBaHue

OTKpbIBaET Ananor unv BKNagky peaakTupoBaHus cneunduyHyo ons Tuna anemMeHTa.

(O YcraHoBka pacnucaHus
OTKpbIBaET Ananor GLICTPON YCTAHOBKM PacnvCaHns AN BblAENeHHbIX 30H.

X YpaneHue
Ypnansaet Bce BblAeNeHHbIe 311EMEHTbI.

MNMepemeweHne
BblaeneHHbI anemMeHT MOXHO nepemeLlarthb no paboyemy crony.

MacwTabupoBaHue

Kaxabli aneMeHT MMeeT 4eTblpe TOYKM (Ha Kaxaon M3 CTOPOH), KOTOpble MO3BOMSOT
N3MEHSTb Pa3Mepbl AfIEMEHTA B YETbIPEX HanpaBieHUsIX.

CmoTpute Takxke:

* [MyHKT 2.3.6, “PepaktnpoBaHune 30HbI"
* MMyHKT 2.3.7, “PepaktnpoBaHne KHOMKK”
* [MyHkT 2.3.8, “PepaktnpoBaHune nHgmkaropa”

* [MyHkT 2.3.9, “PepaktnpoBaHune nsobpaxeHnin”
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2.3.5.2. bbicTpas ycTaHOBKa pacnucaHus

Ananor 6bICTpon yCTaHOBKM pacnucaHus (cMm. PucyHok 22, “[Ananor ycTaHoBKW pacnucaHng’”)
no3BonseT AN BblAeNeHHbIX 30H BblOpaTh 00Lee pacnnucaHne 1 yCTaHOBUTb €ro HanpsiMyto
c Paboyero ctona. Bce pacnucaHus BblAeneHHbIX 30H, KOTopble Oblnn yCTaHOBMEHbI [0
aToro, 6yayT 3aMeHeHbl Ha HOBOE.

YcTtaHOBKa pacnucaHus

Pacnucanue ans ycTaHoBKM
PasHblie pacnucaHusa

Bbi6paHHble 30HbI

KoTenbHasa Pa6ounit geHb Ao 20:00
SMD MOHTax SMD MOHTax, Y4eT ownboK aaTunka 2000
IT—OT,D.en BbixogHow geHb, IT-OTgen, Yuer owunbok gatymnka 2000

OTmeHa YcTaHoBUTb

PucyHok 22. [luanoe ycmaHo8Ku pacrucaHusi

2.3.5.3. O0beKkTbI

Bknagka "O6bekTbl" (Ba) B npaBon ©60koBOW naHenu nosponsier Aobaenatb, yoansaTb U
MEHsSTb Ha3BaHMe 06bekToB. PemakTMpoBaHMe CBOMCTB OObEKTa MO3BOMNSAET M3MEHUTb €ro
Ha3BaHue (cMm. PucyHok 23, “PepaktupoBaHue cBOMCTB 0ObekTa”).

CeoncTBa 06beKTa

Ha3sBaHue o6beKkTa

TNABHbIW LIEX|

OTMeHa Ok

PucyHok 23. PedakmupoeaHue ceolicmg obbekma
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2.3.5.4. 30HbI

Bknagka "3oHbl" (1) no3sonseT gobaenate, yaanaTe U pegakTMpoBaTb 30HbI AN BblGpaH-
Horo obbekta (cM. PucyHok 24, “MeHio pepaktupoBaHusa 30HbI"). [lpu Bbibope nyHKTa
"PepakTupoBaTb" OTKpbIBaeTCA BKNagka pedakTupoBaHUsA 30Hbl. [logpobGHee cmoTpuTte
MyHKT 2.3.6, “PegaktnpoBaHme 30HbI".

Pexxum pepakTupoBaHus
O6beKTOB, 30H, yCTPOWCTB

i 3 s ® ® o]

06bekT

[TABHBIW LIEX

@
PenakTtupoBath 30Hy...
. 4| MNepeumeroBaTtb

Bt
. Ypanuto
. KoTenbHas

PucyHok 24. MeHro pedakmupogaHusi 30HbI

ooe

2.3.5.5. KHonku

Bknagka "KHonkun" (@)) nokasbiBaeT NOSHbIA CIUCOK KHOMOK ANsi BbiIbpaHHOro obbekTa 1 nos-
BONSIET aKTMBMPOBATb, 400aBNATb, yaanaTb U peaakTupoBaTth uX. [ogpobHee o peaakTupo-
BaHWWN KHOMOK cMoTpuTe [yHKT 2.3.7, “PefaktupoBaHue KHOMKn” .

i3] (] ® @ s

06bekT

TMABHbIN LIEX

+10 nK

. -10 nk
. CBPOC

4+ [Oo6aButb

ses

see

sse

PucyHok 25. Criucok KHOMOK
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2.3.5.6. UnaukaTopbl

Bknagka "MHankatopbl" (@) nokasbiBaeT MNOMHbIM CMMCOK MHAWKATOPOB ANs BblIOpaHHOro
o0bekTa, oTobpaxasa Ux TeKyLnn BUA U Ha3BaHWe. JTa BKNagka no3sonseT obaenaTb, yaa-
NATb WU pegakTMpoBaTb MHAMKaTopsbl. [NogpobHee 0 peaakTMpPOBaHUN MHOMKATOPOB CMOTPUTE
MyHkT 2.3.8, “PegaktnpoBaHue nHgmkatopa’

B = e O M’

06bekT

TTABHbIW LLEX M

101

OcBelleHHOCTb

see

100
LleneBsas 0CBeLEHHOCTb

see

nK

ses

+ [o6aeutb

PucyHok 26. Crniucok uHOUKamopos

2.3.5.7. U306paxeHus

Bknagka "M3obpaxeHna" (M) nokasbiBaeT MOSHbIN CUCOK M3obpaxkeHun Ons BblIGpaHHOro
obbekTa 1 nossonset AobaBnsTh, yaansTb U peJakTMpoBaTb UX.

MogpobHee o0 pegakTnpoBaHun nsobpaxeHun cmotpute [NyHKT 2.3.9, “PegaktupoBanune n3ob-
paXkeHnn”.

. Pexum pefakTupoBaHUs
O6BLEKTOR, 30H, YCTPOWCTB

B = & O Mm

O6beKT
1 atax

sse

1 atax.png

4+ Jo6aButs

PucyHok 27. Criucok usobpaxeHul
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2.3.6. PepaktpoBaHue 30HbI

3oHa npepacTasnsieT coboi rpynny ycTporucTB. 30HbI MCMOMb3YTCS BO BCEW NOMVKe yrnpasre-
HUS: HauyMHasa OT PYYHOro ynpaBneHusl, 3akaHuMBas pacnucaHueM. Bce ycTpoiicTBa B 30He
nony4aroT Ha BXOA OAMHAKOBOE YNpaBrisiiollee BO3OENCTBME, ECININ OHW Ero NoAAEpPKMBaIOT.

Mi3MeHeHne yCTPOMCTB 30HbI MPOUCXOOUT Ha 9KpaHe penakTUpOBaHUS 30HbIl. [ns HoBOM
30Hbl, 3KpaH pefakTMpoBaHMs No-ymondaHuto nyct (cm. PucyHok 28, “PepaktupoBaHue
MyCTOM 30HbI").

& IT-otaen SMD MoHTaxX  BbiToBas KoMHaTa KotenbHas MexaHuyeckas 3oHa  CeBepHasi 30Ha 1 CesepHasisoHa2  CesepHasi3oHa3  Cknag rotoBoii npoaykuun  Ckniaj KOMNNEKTYHOWUX Tya

BbiToBas KoMHaTa
HaxxMuTe, 4TO6bI USMEHUTb Ha3BaHMe 30HbI

»

MycTas 3oHa

9Ta 30Ha He COAEPXKWT YCTPOWCTB, ANA Hauana pa6oTbl A06aBLTE YCTPOHCTEA

Ho6asnTs

PucyHok 28. PedakmupoegaHue nycmou 30Hbl

2.3.6.1. lobaBneHne ycTpoucTaa

Ona pobaBneHnss yCTpoMCTBa B 30HY HaXMuTe KHOMKy "[o6aBuTb", 3TO OTKPOET Amanor
AobaBneHns HOBOro yctponcTea (CM. PucyHok 29, “[dnanor gobaenenuns ycrponctea’).

[na nobaBneHnsa ycTponcTea HEOBXOAMMO 3aMnoSIHUTL TPU 0Bs3aTenbHbIX NapamMeTpa.

Lno3

LLnto3, Yepes KoTopble OCYLLECTBISIETCA CBS3b C YCTPOMCTBOM. CucTemMa ynpaereHusi
AOMKHA UMETb Kak MUHUMYM OMH LLMO3 AN1S YyNpaBneHnss yCTponcTBaMu.

Tun yctponcrtea

OpavH 13 TMNOB YCTPOWCTB, NOAAEPKMBAEMbIX cUCTEMOW. Hanpumep, CBETUSbHUK - HAanbo-
nee 4acTo MUCNosib3yeMbl TUMN YCTPOMCTBA.

Appec yctponcrtea

Apgpec yctponcTtBa gnga atoro wrw3a. OrpaHnyeHns Ans 3HadeHun agpeca 3aBUCAT OT
BblGpaHHOro wn3a. Ecnn Heobxoanmo [o6aBUTbL HECKONbKO YCTPOWMCTB OAHOMO TMMa,
agpeca MOXHO ykasatb 4yepes “,” unu “-” (Hanpumep 10-15, 18, 20).
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[o6aBneHue ycTpoincTea
— Wno3

LoRa 1 (434 Mru; 12288) v

— Tun yeTpoiicTea

CBeTuNbHUK ¢
Appec ycTpoiicTea
( 17192

Ynpasnsembli, AUMMUPYEMbI CBETUNBHUK

WHTepBan nosTopa ynpasnenus

CekyHabl v 15

EAaunHnua namepeHus

— Tpe6yet komaray ans pene

Het v

Onpoc cocTosHUs

Het v

OTMmeHa [o6aBuTb
PucyHok 29. [Quanoe dobaeneHusi ycmpoticmea

[na nogpo6bHoro onucaHusa nogaepXMBaemblx YCTPOWUCTB M UX NapamMeTpoB cMmoTpuTe [purno-
xeHue A, Criucok noddepxusaembix ycmpoucme.

2.3.6.2. CNNCOK YCTPOUCTB 30HbI

3oHa oTobpakaeT BCe yCTPOMCTBA B HEW B BUAE KApTOYeK C MHpopmaumen ob yCTponUCTBe.
YcTponcTBa OTCOPTMPOBaHbI NO TUMNY M NO BO3pacTaHuto agpeca (cm PucyHok 30, “Cnvcok
YCTPOWCTB B 30HE”).

&  [Totnen  SMDmoWTaw  BbiTosaskomHata  KoTenbHas — MexaWudeckasi3oHa  CesepHassoWal —CesepHas 30Ha2  Cesepasi3oa3  CKnaj roToBoiiNpoayKusu — Cknag KomnnekTyiouwx  Tya

IT-otaen
HaXM¥Te, 4TOBb! UBMEHWTH HasBaHMe 30HbI

@ 60LoRal(@3s. @ 170LoRaT(a34. @ 180LoRal(34. @ 200LoRal(@3d.. @ 3M4loRal@a.
CaeTubHIK CBeTnbHUK CBeTunbHUK CeeTunbHUK CBeTHbHMK
O, (o) (o) O, O,
33% % % % %
-61d8m v-50 dBm v-60 dBm v-62 dBm v -35d8m
o 10000, LoRa1(43.. o 301[72], LoRa1 (4. & 302(0], LoRa1(43.. g 33400 LoRa1(43.. o 8 34hlloRa1(43.
[latumk oceel LeHHO. AnexTpocueTunk Me. 3nexTpocuetuuk Me. 3nekTpocueTumk Me. CeHcopKoHTaKT 6
oo e 364.89 B VB 220221224 367.81B7 VB 225221224 3675787 8 225222221 —
1 04 K 0 KBT-4 LA T 10 0 kBT LA T 10 0 kBT LA 110
Wirepsan onpoca Ompanne P kBT 0.1 02 0.1 [— PKBT 0102 0.1 Oxpanne P KkET 01 02 04
55 d8m CAEGEm cosp 1 1 1 CATEEM cosy 1 1 1 VA9GEM cosy 1 1 1 st am
§ 1000,LoRa1(434.
[aTuuk Temnepatypsi

28.9 °C  seressanonpos
3c

v -53d8m

PucyHok 30. Crniucok ycmpoulcme 8 30He

[ns yoaneHust ycTponcTea, HeobXoauMO HaxaTb Ha KHOMKY X , HaXkaTue Ha camMy KapTouKy
OTKPbIBAET AMarnor peaakTMpoBaHUst YCTPOWCTBA.

Pykosogcteo no akcnnyatauun NO Econex Smart Ctpanuua 24 n3 115



[maBa 2. HacTtponka n ncnonb3oBaHne EconexSmart 2.3. Bupg "Pabouun cton"”

BbiaeneHne HECKOSIbKUX YCTPOUCTB

[Mpy ANUTENBHOM HaXKaTuUM Ha KapTO4Ky YCTPOMCTBA B 30HE BKITHOYAETCS PEXMM BblAENEeHNs 1
MaccOBbIX onepaunin Hag yctponctesamu (cMm. PucyHok 31, “Cnncok yCTpoNCTB 30HbI C Bblge-
neHvem”). B pexume BblaeneHnst Haxatune Ha noboe yCTpoNCcTBO BbiaenseT ero. MNoBTopHoe
Ha)xaTue — CHMUMaeT BblaeneHune. [na Bbixoda M3 pexuma BblOerieHusi, JOCTaTOYHO CHATb
BblZerneHne co BCeX YCTPONCTB.

& IT-otaen SMD MoHTaX  BbiToBas KoMHaTa  KoTenbHasi — MexaHuueckasi 30Ha  CeBepHasn 30Ha1  CeBepHasizoHa2  CeBepHasizoHa3  CKnaj roToBOW NpoayKuuu — Ckn VA |
IT-oTaen
HaxxMmuTe, 4TO6bI U3MEHUTb Ha3BaHWe 30Hbl
° 160, LoRa 1 (434 M... ° 170, LoRa 1 (434 M... ° 180, LoRa 1 (434 M... ° 200, LoRa 1 (434 M... ° 314, LoRa 1 (434 M..
CBETUNbHUK CBETUNbHUK CBETUNbHUK CBETUNbHUK CBETUNbHUK
33% 33% 33% 33% 33%
(o} (o} (o} (o} (o}
-67 dBm v-48 dBm v-55 dBm v-45 dBm -30 dBm
O 10000, LoRa 1 (43... ° 301[72], LoRa 1 (4... ° 302[0], LoRa 1 (43... O 334[0], LoRa 1 (43... O 334[1], LoRa 1 (43...
JlaTumnK OCBeLeHHO 3nekTpocueTunk Me dnekTpocyeTunk Me 3nekTpocyeTunK Me CeHcopKoHTaKT 6
Mnoxurens VB 222 224 221 VB 223 221 222
103 wopwanMsaun 368.09 BT 366.04 BT 366.06Br VP 221229220
NK 56-04 0 KB LA 1 1 0 0 KB LA 1 1 0 0 KBT-u LA 1 1 0

Wnrepsan onpoca Owmnatne P kBT 0.1 0.2 0.1 Owmnatne P kBT 0.1 0.2 0.1 Owuganne P kBT 0.1 0.2 0.1

¥ -57 dBm 1c +-65 dBm cost 111 +-64 dBm cosé 11 1 ¥-51dBm cosp 1 1 1

*-51dBm
O 1000, LoRa 1 (434...
JLlaTuuk Temneparypsbl

o
. WuTepean onpoca
3c

¥-32dBm

PucyHok 31. Cnucok ycmpolicme 30HbI ¢ 8bl0erieHUeM

B pexunme BblaeNneHnAa OOCTYMNHbl cregyruwimne DEencTBUS:

Bblgensaet Bce yCTponcTBa 30HbI.

X CHATb BblaeneHue

CHuMaerT BblgeneHmne co BCex yCTpOVICTB 30HbI N BbIXOOUT U3 peXnMa BblAENTIEHNA.

/' PegaktupoBaThb BblerneHHble

OTKpblBaeT peaakTUpoBaHWE CBOWCTB ANS BCEX OOQHOTUMHbIX YCTPOWCTB. Ecnun BbiGpaHo
HECKOIbKO TUMOB YCTPOWCTB, CHayana npeanaraeTt BblopaTb OnpeaerneHHbid TUM ycTpom-
cTBa.

8 YAanutb BbigeneHHble
Ypanset Bce BblgeneHHble yCTPonCTBa.
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2.3.7. PepaktnpoBaHuMe KHOMKMU

KHonka no3sonseTt aktnempoBatb A4encTBUSA (CM. [yHKT 2.7.4, “Cxembl gencteuin” n MNpunoxe-
Hue B, CmaHOapmHble cucmemMHble Oelicmeus) NS 3aAaHHbIX Nofib3oBaTeriem 30H.

Hnanor pegakTMpoBaHNA KHOMKM OTKPbIBAETCA MpuW BblAENEHUM KHOMKM Ha pabodem ctone u
HaXaTum Ha KHonKy '"PepakTupoBaTb'" (cMm. PucyHok 32, “Hnanor penakTupoBaHuUs
KHOMKK”).

PepaktupoBaHue KHOMKK
— HasBaHue KHOMKKn

CbPOC

CBOWACTBA KHOMKK

3anunarolan KHonka
ﬂ,eﬁCTBMH B KHOMKEe BbIMNOJHAKTCA MNOCTOAHHO, MOKa KHONKa D
3axKaTa

CKpblTas KHoMnka
He nokasbiBaTb KHOMKY NO-yMONYaHUt. [leicTeusa MoryT
M3MEHUTb OTOBPaXKEHWE ANA KHOMKMN NPWU HE06X0AMMOCTH

LiBeTa

LiBeT HaxxaToW KHOMKW .
Ha)KMVITe, YTO6bl MBMEHUTDL

LiBeT oTxKaToh KHOMKMU .
HaxmuTe, 4yTOGbI M3MEHUTL

[OencTBuA No HaXaTUio

HeT pevnctBuin

+ Jo6asutb

OTmeHa (0]

PucyHok 32. [Juanoe pedakmupoeaHusi KHOMKU

HacTpovikn KHOMKK, OCTYNHbIE Yepes3 Ananor peaAakTMpoBaHUS:
Ha3BaHue
OT1obpaxkaemoe Ha3BaHWEe KHOIMKMU.

3anunaroLyas KHomnka

OnpepenseTt, ocTaeTcsa N KHOMKa Ha)aTown Mocre Toro, Kak eé otnyctunu. Ecnu kHonka
He 3anunarwlwasi, ToO OEACTBUS BbIMOMHAKTCA TONMbKO OAWH pa3 - Koraa KHomnka 6bina
Ha)kaTa, MHa4Ye OeNCTBUS BbIMOMHAKTCS 40 OTXKaTUSA KHOMKM.

CKprTaH KHOMNKa

[Mo3BONSIET CKPbITb KHOMKY C pabo4vero crona. ATy HAaCTPOMKY MOXHO MEHSATb Yepe3 CXeMbl
AENCTBUNA, Takum 06pa3om nokasbiBasd Ha pabodyem CTone TONbKO akTyarbHbIe KHOMKMW.
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DencrBus

2.3. Bupg "Pabouun cton"”

Cnucok gencrteum, KOTOpPbIE BbINOJTHAKTCA MPU HaXaTun Ha KHOIMKY. ,D,eIZCTBVIFI BbIMNOJTHA-

IOTCA B TOM >Ke nopsaake, B KOTOPOM OHU NEePEYHNCITIEHDI.

A
i

HencTteus, 3agaHHble BHYTPWU KHOMKM MOTYT YMNpaBsrnsTb YCTPOMCTBaAMMU
TONbKO, €ecnn 30Hbl HaxogsatTca B PYYHOM PEXUME. [Onsa ynpasneHus
YCTPOMCTBAMM MO KHOMKE B aBTOMATUYECKOM pexnme, BOCNoNb3ynTechb pac-

nMcaHneM n pegaktopom Cxem OEencTBUMN.

[enctBua nepesBofja B Py4YHOM UM aBTOMATUYECKUN pexXum MoryT ObiTb
BbINOMHEHbI HE3aBUCMMO OT TEKYLLEro COCTOAHUS YNpaBnsiemMon 30Hbl.

2.3.8. PepakTnpoBaHue nHgukartopa

NHavkaTop nos3BonsieT otobpaxaTb MNPOM3BOSIbHYI WHGOPMaLMI0 (Kak CTaTUYHytk, Tak U
rokasaHusi yCTPOWCTB) Ha paboyem cTorne.

[Awnanor pegakTMpoBaHUa MHAMKATOPa OTKPbIBAETCA NPU BblgeNeHUn nHankaTopa Ha paboyem
CTOME M HaXaTun Ha KHorKy "PepgakTupoBaTb' (cM. PucyHok 33, “PefaktypoBaHune nHaunka-

Topa’).

PepnakTupoBaHue nHgmkartopa

— Tun oTo6paxeHust

3HayeHune

— OnucaHne uHgukaTopa

OcBelleHHOCTb

— lopsoHTanbHoe BblpaBHUBaHUE

Mo npaBoMy Kpato

— OTo6paxaTb yCTPONUCTBO

LaTunk ocseweHHocTH: 10000

(— OTo6paxaTb napameTp

OcBeLLeHHOCTb, K

Tekyujee 3HayeHue = 102

BuaumocTtb

NkoHka
{HGT NKOHKMU

LiBeTa

LiBeT TekcTa
Ha)KMVITe, YTO6bl U3MEHUTL

LIBeT MKOHKM
HaxmMuTe, 4To6bl USMEHUTL

OTmeHa

PucyHok 33. PedakmuposaHue uHOukamopa
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6 MapameTpamn nHOMKaTopa BO3MOXHO YNpaBnATb C nomowbio Cxem gen-
CTBUMN.

NHankaTop MOXET ObITb ABYX TUMOB:
TekeT

NHankaTtop oTobpaxaeT crtatmyecknin TekcT. Ona mHgukaTtopa tuna "TexkcT!", Heobxo-
ANMO 3agaTtb Tonbko "OnucaHue", koTopoe byaet otobpaxaTbcsa Ha paboyem cTone.

3HauyeHue

NHankaTop otobpaxkaeT nokasaHUa 3a4aHHOro yCTPONCTBa (HanpuMmep AaTymka OCBELLEH-
HocTh). [Ons wHaukatopa ¢ Tvnom "3HaveHue'" HeobxogMmo 3agaTb oToGpaxkaemoe
CBOWCTBO YCTPOUCTBA.

MapameTpbl 0OTOOpaXKeHUs nHauKaTopa:
FopusoHTanbHOe BbipaBHUBaHUe
HacTpolika BblpaBHMBaHWSA TeKCTa MHAMKaTOpa Npu oTobpaxeHun Ha paboyem cTone.

BuagumocTb

HacTponka npo3payHOCTM MHAMKaTopa, rae 1— Henpo3payHblii MHAUKaTop, © — NOsSIHO-
CTbO NPO3paYyHbI MHAMKATOP.

LiBeT TekcTa
LiBeT TekcTa, oTtobpaxaemoro Ha paboyem crone.

UkoHkKa
OtobpaxaeTcsa cneea OT TEKCTa UHOMKATOPA.

LiBeT MKOHKM
LIBeT nkoHku npm otobpaxkeHnn Ha pabovem cTone.
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2.3.9. PegaktnpoBaHue nsobpaxeHumn

N306paxkeHne oTobpaxaeTcss Ha pabodem cTorne nog wnu Hag 3oHamu. MoryT 6bITh 3arpy-
XeHbl n3obpaxeHus B opmatax "x.bmp", ".png", ".jpg" n".svg".

Mpn HaxxaTum Ha KHOMKY "[lo6baBUTb M306paxeHue', OTKPbIBAETCA hannoBbii guanor ans
BblbOpa 3arpy>kaemoro n3obpaxeHus.

Mocne ycnewHoro gobasneHnsa nsobpaxeHusi, OHO oTobpaxaeTcs Ha pabovem cTone (Cm.
PucyHok 34, “V3obpaxeHne Ha paboyem ctone”). JobaBneHHoe n3obpaxeHne MOXHO mac-
wrabupoBatb 1 nepemeLLaTb, a Takke MeHATb CBOWCTBA B Auarore pegaktupoBaHus (CM.
PucyHok 35, “[lnanor pegaktMpoBaHnsa CBOUCTB M306paxkeHns”).

MpaBbIi BEpXHUI Yron n3obpakeHnsa nmeeTt ABa AENCTBUS:

@ 3a6nokuposatb

OTKMO4aeT BO3MOXHOCTb B3aMMOAEWCTBUSI C M30OpaKeHMeM 3a WCKIOYEHWEM KHOMKU
BGNOKNPOBKM.

BkrouaeT unu OTKMIoYaeT PEXUM COXPaHEHUs! MPOonopLUuin U306pasKeHNsa Npu N3MeHeHum
pasmepa.

Oemo

- 131X 291X Vs
2024-08-08 16:44

PexuM peaakTMpoBaHus
06beKTOB, 30H, yCTPOVICTS

/' PepakTuposatb
YcTaHoBuTL pacnucaHue

X  YpanuTb

B o= & O =

O6wexr
2 aTax

Q projection1.png

+ [fo6asuts

& Macwraé - 50% +

PucyHok 34. N3obpaxeHue Ha paboyem cmorie

N306paxkeHne MMeET criegytolime peaakTupyeMble napameTpbi:

HasBaHue
OTobGpaxxaemoe Ha3BaHMe N30bpaxeHus.

NMoBepx 30H
Ecnu BknoveHo, To Npy HanoxeHnn n3obpaxeHns Ha 30HbI, 30HbI ByAyT CKPbITHI.
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3adhmkcupoBaTb NO3MLUIO

AybnvpyeT dyHKUMOHANM KHOMKN GNOKMPOBKU MU300paKeHUs B MPaBOM BEpXHEM Yriy —
OTKItovaeT noboe B3anmonencTene ¢ n3obpaxxeHnem KpoMme KHOMKM BGNoKMpoBKKM U npa-
BOW BOKOBOW NaHenu.

BugumocTtb

KoHTponupyeT npo3padyHocTb M3obpaxkeHus. [Mone3Ho Ansa crnyyaes, koraa M3obpaxkeHve
Haxo[AMTCs NoBepx 30H, HO HE0BXOANMO BMAETL OTODPaXKEeHNe 30HbI.

CeoicTBa nsobpaxkeHus

— HaseaHne

projection1.png

CBoiicTBa oTo6paxeHus

MoBepx 30H
[M03BONNTE N306aXKEHMIO nepekpeiBaTe 30HbI D
ocBeleHnsa

3acburKcupoBaTh NO3ULUIO

3anpeTnTb NepemeLiaTtb UM UBMEHATL pasmep
n3o6paxkeHns

BupumocTtb

OTmeHa Ok

PucyHok 35. [uanoe pedakmupogaHusi ceolicme u3obpakeHusi
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2.4. Bng "YnpaBneHue"

Bug "YnpaBnenue" cnyxuT ans anstepHaTUBHOIO OTOOpaXkeHusi 30H U yNpaBneHns nx ocee-
LWeHHocTbH (cM. PucyHok 36, “Bknagka ynpaeneHus”).

B aTom Buae otobpakatoTcst Bce AOCTYMNHbIE OOBbEKTLI U 30HbI CNMCKaMu. 34eCcb MOXHO nepe-
BECTU 30Hbl B PYYHON MNM aBTOMATUYECKUIA PEXMM YNpaBrneHus, YyCTaHOBUTb MOLLHOCTb
paboTbl B NPOLEHTaXx, a TakKe BbIMOMHATL MacCoOBOE YNpaBfeHNne MOLLHOCTbI OCBELLEHMS B
30Hax Ans OTAenbHbIX OObEKTOB.

Aemo - TJABHbIIA LIEX
2024-08-08 16:50

e * = = - - _

IT-otaen 0 ABTO peXUM 40%

SMD moHTax 0 AsTopexxum  100%
BbiToBas KOMHaTa 0 ABTO peXum 100%
KoTtenbHas o ABTO peXum 100%

MexaHuueckasi 30Ha c ABTO peXum 100%
CesepHas 30Ha 1 c ABTO peX1M 100%
CeBepHasn 30Ha 2 o ABTO peXxxnm 100%
CesepHas 30Ha 3 o ABTO peXum 100%

CKnap roToeoi nNpoayKuun 0 ABTO PEXUM 100%

Cknaj KOMNNEKTYoUUX 0 ABTO peXnm 100%
Tyanet o ABTO peXUM 100%
l0xHas 30Ha 1 o ABTO PEXUM 100%

PucyHok 36. BknaOka yrpaerneHusi

MNpaBas 6okoBas naHenb B BuAe "YnpasneHune", No3BONseT akTMBUPOBaTbL KHOMKK (CM. Pucy-
Hok 37, “INpaBas naHenb BkNnaaku "YnpasnexHue").

KHonku

06bekT

FNABHBIV LEEX

+10 nK

. -10 nk
. CBPOC

PucyHok 37. lNpaesasi naHernb eknadku "YnpasneHue"
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2.5. Bug "3D"

3D Bupg cnyxuT gns anbTepHaTMBHOIO OTOOpakeHus obbekTa M NoBTOpsieT (PyHKUMOHan
Bnga "Pabounn cton". 3D Bug 6onee HarnageH, yem aByxmepHbin "Pabounn cton”, HO Tpe-
OyeT OononHUTENbHON HacTpourkn n cosgaHus 3D mogenn obbekta (cm PucyHok 38, “3D
oTobpaxeHue ocuca”).

JOemo
2024-08-12 13:02

- 1 aTax 2 aTax Vv

06wuit Bug v

4} ocsewenncts, Tex. aup. 393 nk

<

admin

PucyHok 38. 3D omobpaxeHue oghuca

2.5.1. HaBuraumsa n kamepbl

KoppekTHO HacTpoeHHbIn 3D BMA nmeeT SONOMHUTENBHYI0 HaBUraumio No obbekTy ynpasne-
HUA 4Yepe3 mMexaHusm "Kamep". Kaxpgass kamepa OTBe4yaeT 3a CMMCOK 30H YnpasBreHus u
3agaet yrnbl 0630pa 1 nonoxeHue Tekywero snga B 3D o6bekTe ons naeanbHOro ynpaene-
HUsA 3o0HamMum (cM. PucyHok 40, “Kamepa "Kopnaop", otBevatowas 3a 3oHy "Kopugop™).

06wuin Bua, > BTopo# atax v

PucyHok 39. ilcmopus Hasueauyuu

Haxatne Ha 30Hy B obwiem Buae 3D obbekta aBTOMATUYECKM aKTUBUPYET HEOOXOAMMYHO
kamepy. [1ns Bo3BpalleHVs K npegblaylien kamepe Heobxoaumbl BblbpaTb €€ B MCTopun
HaBurauum B nesBomMm BepxHem yrny 3D otobpaxeHus (cm. PucyHok 39, “Uctopus HaBuraumn”)
NN Haxartb Ha nyctom mecte 3D cLeHblI.
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JOemo

- 1 a1ax 2 aTax Va
2024-08-12 13:09

06wuit A > Kopugop ~

30HbI

Kopugop

60%

<

admin

PucyHok 40. Kamepa "Kopudop"”, omeeyarouwjasi 3a 30Hy "Kopudop”

2.5.2. 30HBbI

30Hbl oTobpaxatoTca Ha 3D Buge kak uBeTHble dourypbl, rae UBeToM obo3HadeHa Tekylias
MOLLHOCTb CBETUSBHUKOB B 30He. (CM. PucyHok 41, “3oHbl Ha 3D oTtobpaxeHun”).

Hemo
2024-08-1213:26

Obuwiieua | > Otgennpopax 1 ~

PucyHok 41. 3oHblI Ha 3D omobpaxeHuu
B otnuumne ot Bnaa "Pabouunn cton”, 3oHbl B 3D oTobpaxkeHnn MoryT MMeTb MPOWU3BOSIbHYHO

reoMeTpuio U HaxoauTbeca B Nobom nonoxeHmn 3D cueHbl (cM. PucyHok 42, “3oHa "SMD
MOHTaX" CIOXXHOW popmMblI”).
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Hemo
2024-08-1213:23

- TJIABHBIA LEX Va

PucyHok 42. 3oHa "SMD moHmax" crioxxHol ¢hopmbl

LIBET paMKkun 30HbI CUTHaNU3NPYET €€ PEXUM: LiBETHas ANS 30HbI B aBTO-peXuUMe, YepHas ans
30HbI B PyYHOM PEXUME U CUHSA ONS BblAeneHusl.

B neBon yactn akpaHa OOCTYNeH CMNUCOK 30Hbl ANsl TeKkywen kamepbl. B atom cnucke yka-
3aHbl Ha3BaHWsS 30H, UX TEKYLLMIA PEXUM U MOLLUHOCTb. HaxaTtne Ha nobyto 30HYy B ClMCKe
BblAENseT ee Ans ynpaenenuns (cM. PucyHok 43, “Crnivcok 30H”).

O6wuin Bua > Otpen npopax 1

Otgen npogax 1-i atax 3oHa 1
20%

Otpen npogax 1- aTax NoABE.«
PyuHon pexxum: 80%

v

OTgen npogax 30Ha 2
PydHoit pexxum: 80%

PucyHok 43. Criucok 30H

[ns cnucka 30H OOCTYMNHbI AOMNOJNTHUTESIbHbIE AencTeus:

,D,OCTyI'IHO €CJIT HET BblaerieHHbIX 30H, BblOENAET BCe 30HblI.

Xé CHATb BblgeneHne

,D,OCTyI'IHO €CJIn eCTb XOTb O4Ha BblAerneHHadA 30Ha, CHUMaET BblAENTEHNE C 30H.
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2.5.3. UHagukaTopbl U KHOMKKN

WHavkaTopbl M KHOMKM HacTpamBaloTCA M OToOpaxalTcs ANnd WUHOMBWAOYyarbHOW KaMmepbl.
JTtobor nHamKaTop M KHOMKa, HAaCcTpOeHHble Ha Buae "Pabounin cton", moryT 6biTb Npeacras-
neHbl B 3D oTobpaxeHuun. [Npn HeoBXO0AMMOCTU, KHOMKN U MHAMKATOPbl MOryT OTOGpaXKaTbCa
Ha pasHbIX KaMepax O4HOBPEMEHHO.

MHaunkaTopbl oTobpaxatoTca nog UCTopuen HaBuraumm n oBbIMHO coaepXkaT MKOHKY UM TEKCT
(cM. PucyHok 44, “UHonkatopel oceelleHHocTn Ha 3D Buae”). MkoHka u TekeT ana 3D Buga
MOryT oTnun4atbcs oT 2D, B 3aBUCMMOCTU OT HACTPOEK.

¥ @ lleneBas ocBeuieHHoCTh: 400 nk

i N ENG {

D OcBelleHHoCTb: 399 nK

PucyHok 44. MHOukamopb! oceeweHHocmu Ha 3D Bude
KHonkn oTtoBpaatoTcst nog cnuckom 30H. Ecnn ans KHOMKM 3agaHa MKOHKAa, TO KHOMka OTob-

paXkaeT TONbKO ee, a TeKCT oTobpakaeTcsi BchnblBatoLwen nogackaskom (cm. PucyHok 45,
“KHonku ynpaenenunsa paboton no gatyuky Ha 3D Buae”).

OcBeweHHocTb +20 nK

PucyHok 45. KHonku ynipaeneHus pabomou no damyuky Ha 3D eude
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2.6. Bug "Cratucrtuka"”

Bua crtaTuCTMKM COAEpXXWUT HaKoMmneHHyt MHdopmaumio o pabote cuctembl. CTaTUCTUKY
MOXHO OTobpaxaTb 3a pa3nmyHble BpeMEeHHbIe NPOMEXYTKM, ANMHHOW OT AHS A0 roaa.

2.6.1. O630p

Copepxnt 0630p 00LLMX NapaMeTPOB CUCTEMbI, CAYXUT ANnsa 6bICTPOro NpocMoTpa TEKYLLEro
COCTOSIHUSI YCTPOUCTB M ocBelleHns (cMm. PucyHok 46, “CtatucTtuka, Bknagka "O63op™ wu
PucyHok 47, “Ctatnctuka, Bknagka "O63op", npogormkeHue”).

Econex uex
2024-08-08 17:02

v 06uwasn 3nekTpoaHeprus pacuku ycTpoiicTs F YCTPOWCTB o] ycTpoiicTe XKypHan O

MHd)OpMaLI,VIFI O cucteme JaTymnkum ocselleHHOCTH
KonuyecTBo 06beKTOB 1 Datunk ocseuwerHocTu: 10000 65 nk
Konuyectso 30H 24
KonunyecTtBo ycTpoitcTs 192
Hauano cratuctuku 20201217
KoHel| cTaTUcTUKM 2024-08-08
Pa3mep 6a3bl AaHHbIX 534.24 MB
Pa3mep xypHana 14.62 MB
CBo6ogHoe MecTo 112214 MB
PacnpepeneHune MOLHOCTM CBETUIBHUKOB ONeKTPOCUYETUNKMN
. 100%:12  QnekTpocyeTunk Mepkypum (RS-485): [207]

@ o MoTpe6nero 5121 kBT-4
MouwHocTs 3.07 Br 0.15BT 0.17 BT
0%: 67 HanpsixeHue 231.06 B 231.09 B 231.16 B
Cwna Toka 0.082 A 0.03A 0.03A
cosp 0.143 0.019 0.016

3nepromepa CE303: [105239216]

Motpe6neHo 81876.743 kBT-4

MouyHocTb 4175.7 BT 2979.9 BT 1817.6 BT
Hanpsxenue 220.726 B 227.057 B 232.024 B
Cuna Toka 19.24 A 13.535A 8.478 A
cosp 1 1 1

AnekTpocyeTynk Mepkypwir: 301 [72]
MoTpe6neo =

MouwHocTb

HanpsixeHue

Cuna Toka

PucyHok 46. Cmamucmuka, eknadka "O63op”

UHdopmauua o cucteme

CopepXuT obLyto MHOPMaLMI0 O COCTOSIHUM CUCTEMBI, O KONIMYECTBE YCTPOMCTB U pas-
Mepe 6a3bl AaHHbIX.

PacnpeneneHne MOWHOCTU CBETUSTLHMUKOB

[MokasbiBaeT TeKyLee COCTOSIHME CUCTEMbI C MPOMNOPLMNOHANbHbIM OTOOpaKeHMEM MOLLLHO-
CTEW CBETUIbHUKOB.

[aTymkm ocBeLeHHOCTH
OTobpakaeT TekyLne nokasaHus Bcex 4aT4YMKOB OCBELLEHHOCTM B CUCTEME.

OnNeKTpoCcUYeTUYMKHN
[MokasblBaeT TekyLMe NokasaHusi BCEX CHETYMKOB ANEKTPOIHEPTUN B CUCTEME.
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[maBa 2. HacTtponka n ncnonb3oBaHne EconexSmart

Econex uex

v O6was
2024-08-08 17:06

PacnucaHusa 30H
DALI 1

DALI 2

DALI 3

DALI 4

DALI 5

IT-otpen

SMD MoHTax

BbiToBas KOMHaTa
30Ha HeCyLeCTBYIOLLEro CBETUNbHIKA
KoTenbHas
MexaHuyeckas 30Ha
PENE 1

PENE 2

PENE 3

3nekTpoaHeprus pacuku ycTpoiicTs ; YCTPOWCTB [o] ycTpoiicTe XKypHan

0%

0%

BbiXoaHO# Aekb, IT-OTaen, YueT ownbok aatumia 2000

SMD MmokTax, YueT ownGok aatunka 2000

Pa6ouuii aekb Ao 20:00

Her pacnucanis

Pa6ouuit aekb A0 20:00

PaGouuii Aewb Ao 20:00

AnekTpocyeTynk Mepkypuit: 334 [0]

MoTpe6neno 1057 KBT-4

MotuHocTb 4.38 BT 0.21BT

HanpsxeHye 233B 232.87B
Cwna Toka 0.131A 0.062 A

cosp 0.143 0.021

CpepHsis MOLLHOCTb 30H 3a 24 yaca
100

2.6. Bupg "Crtatuctuka"

0.3Bt
232978
0.062 A
0.022

A

16:00 18:00 20:00 22:00 24:00 02:00 04:00 06:00 08:00 10:00 12:00 14:00 16:00

PucyHok 47. Cmamucmuka, ekriadka "O630p", npodormkeHue

PacnucaHusa 30H

OTtobpakaeT pacnmcaHusi, N0 KOTOPbIM Ha AaHHbI MOMEHT paboTaloT 30HbI.

CpenHsAsi MOWHOCTb 3a CYTKMU

[MokasbiBaeT cpegHee 3Ha4YeHne MOLHOCTU BCeX 30H B €AuMHuMUY BpeEMEHU 3a TeKyliune

CYTKMW.
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[maBa 2. HacTtponka n ncnonb3oBaHne EconexSmart 2.6. Bupg "Crtatuctuka"

2.6.2. ONeKTpo3aHeprus

CooepXuT AaHHble, COOpaHHble C 3NEKTPOCYETUMKOB 3aperMcTpuMpoBaHHbIX B CUCTEME.
NHdopmaums 06 sHepronoTpebneHnn nokasbiBaeTcs kak notpebneHHas aHeprus no gasam
3a BpemeHHou nepuop (cMm. PucyHok 48, “Bknaaka "OnektposHeprus”, nHopmMmaumnsa co cHeT-
4YMKOB”).

HakonneHHas QHEPINA ONnd KaXaoro c4et4dyuka 0T06pa)KaeTCFI nog HasBaHMEM CHEeTYUKa U
NMOKa3blBaeT 3HA4YEHNE Ha KOHEL, Bbl6paHHOFO MHTEepBala OoTCcyeTa.

ff;":;ﬂ‘;e";w - O6uwan SnektposHepris  Tpadwkw ycTpocts  Hapa6oTka ycTpoiicTs  OnoBelleHws ycTpoiicTs  JKypHan I~ |
@ fews O Hegena O Mecsu O ron < YeTsepr, 8 ABrycra 2024r. >
3neTpocyeTunk Mepkypuii (RS-485): [207] 3nekTpocyeTunk Mepkypui: 301 [72] 3Hepromepa CE303: [105239216] 3nekTpocyeTunk Mey
Epetn Motpe6neno wa 2024-08-07: 5121 kBT~ MotpeBneno a 2024-08-07: 0 kBr-u Motpebneno wa 2024-08-07: 81877.3 kBT-4 MoTpebneno wa 2024-0
®asaA  ®asaB  QasaC  Cymma  ®asaA  GasaB  QasaC  Cymma  ®asaA  GasaB  QasaC  Cymma  GasaA  GasaB ¢
KBT-4 KBT-u KBT-u KBT- KBT-u KBT-y KBT-u KBT-y KBT-u KBT- KBT-u KBT-4 KBT-u KBT-4
U5:00 0.002 v (] U003 (] v U (] 0532 U355 1.143 2031 v v
06:00 0.002 0 0 0.003 0 0 0 0 0224 0357 1.099 1.681 0 0
07:00 0.002 0 0 0.003 0 0 0 0 1.361 0.849 127 3.481 0 0
08:00 0.002 0 0.026 0.03 0 0 0 0 3.221 3.702 3.937 10.861 0 0
09:00 0.03 0 0.035 0.066 0 0 0 0 3.631 4342 6.696 14.669 0.02 0
10:00 0.023 0 0.027 0.05 0 0 0 0 3744 4.208 6.107 14.06 0.02 0
11:00 0.023 0 0.027 0.05 0 0 0 0 4.581 3.695 5.645 13.921 0.02 0
12:00 0.023 0 0.027 0.051 0 0 0 0 4.062 2.801 2.901 9.765 0.02 0
13:00 0.023 0 0.027 0.051 0 0 0 0 4.906 3.433 3.694 12.034 0.02 0
14:00 0.023 0 0.027 0.051 0 0 0 0 4.482 3571 3703 11758 0.02 0
15:00 0.023 0 0.027 0.051 0 0 0 0 439 3819 3378 11.593 0.02 0
16:00 0.023 0 0.018 0.042 0 0 0 0 4.246 4.058 3.45 11755 0.02 0
17:00 0.006 0 0 0.006 0 0 0 0 4343 3.029 319 10.564 0.003 0
Wroro 0.235 0.002 0.246 0.484 0 0 0 0 47.545 39.997 51.833  139.376 0.169 0.003

PucyHok 48. Bknadka "3GnekmpoaHepaus”, uHghopmayusi Co cHem4uKko8

HakonneHHyo MHoOpMaLMIo CO CYHETHMKA TakkKe MOXHO NPOCMOTPeTb B rpaduyeckomMm Buae
(cM. PucyHok 49, “I'padunyeckoe otobpaxkeHne nHgopmauum Co CHETYMKOB”), Ans 3TOro Heob-
XOAMMO HaXkaTb Ha UHTEPECYHLLNN NHTEpPBar BPpeMEHN B Tabnuvue ¢ NoKa3aHNAMMN CHETYMKA.

< OneKTpoaHeprusa
Quac @ fmewe O Hepens O Mecsu Qron < YeTsepr, 8 ABrycta 2024r. >

O Hanpsxenme U (O Cunatoxal (@) Axtuewas mowocrs P () cosp

. MOLHOCTb MO ®A3E A 30
. MOLWHOCTb MO ®A3E B 28
. MOLWWHOCTb MO ®A3E C 2%
b byt
4 14 26 2
MUH CPEAH MAKC
2
0 0 0
MUH CPEAH MAKC 20
18
0 14 28
MWH CPEAH MAKC
1
12
.
f v l
4 s oy b b |
>

00:00 01:00 0200 03:00 04:00 05:00 06:00 07:00 08:00 09:00 10:00 11:00 12:00 13:00 1400 1500 16:00 17:00 18:00 19:00 20:00 21:00 22:00 2300 24:00

PucyHok 49. pagpudeckoe omobpaxeHue uHghopMayuu Co CHemM4YUKo8
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[maBa 2. HacTtponka n ncnonb3oBaHne EconexSmart 2.6. Bupg "Crtatuctuka"

2.6.3. Npachukm ycTpoucts

Bknagka "lpadpmkn ycTtponcTts" copepxuT uHgopmauunio o pabote yCTPOMCTB BO BPEMEHM
(cMm. PucyHok 50, “Ctatuctuka, Bknagka "lpadukm yctpomncts™”).

NHdopmaums pa3buta no TMnam yCTPONCTB:
CBeTUNbHUK

OTo6pa>KaeT NPoOUEeHT MOLHOCTKN CBETUJIbHUKA U CTeN€Hb 3KOHOMUUN OTHOCUTESIbHO MOJ1-
HOM MoOWHOCTU. CBEeTUNbHUKN O0ObeauHEHbI B 30HbI, TaK Kak BCE CBETUSIbHWKN B 30HE
nMeetT oanHakoByO MOLLIHOCTb.

[JaTuynk ocBeweHHOCTH
OTobpaxaeT nokasaHun gaTymka B ftoKcax.

KoHTakTOp 16

OT06pa>KaeT CyMMapHO€E COCTOdAHUE pene. KoHTakTopsbI 00beauHeHbI B 30HbI, TaK Kak Bce
KOHTaKTOPbl B 30HE NMEET ONHaKOBOE COCTOAHUE.

ANeKTPocUYeTYUK

OTobpaxaeT Bce MapameTpbl CYeTYMKa B BuAe rpadukoB, AN MONyYEeHUS YMCIIEHHON
NHGOPMaLMN CMOTPUTE BKNAAKY OrekTpo3Heprus.

Mask
OTobpaxkaeT akTMBHOCTb Masika.

CeHcopKoHTakT6
OTtobpakaeT cymmapHoe COCTOSIHME BXOAOB.

[JaTyuk Temnepartypbl
OTobGpaxaeT nokasaHusa aatymka B rpagycax Llenbcus.

Econex Lex
2024-08-0817:13

- O6wan nexTpoaHeprua  [paduku ycTpoiicTe  Hapa6oTka yCTpoWcTE  OMOBeleHUs YCTPOHCTE XKypHan I |
@ pews O Hegena O Mecsu Qs < BTOPHUK, 6 ABrycTa 2024 >

Yerpoiicrao
DaTumk oceejenHocTy: 10000

R

L r N ™

00:00 01:00 02:00 03:00 04:00 0500 06:00 07:00 08:00 09:00 10:00 11:00 12:00 13:00 14:00 1500 16:00 17:00 1800 19:00 20:00 21:00 2200 23:00 24:00

PucyHok 50. Cmamucmuka, eknadka "lpaghuku ycmpoticms”
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[maBa 2. HacTtponka n ncnonb3oBaHne EconexSmart 2.6. Bupg "Crtatuctuka"

2.6.4. Hapa6oTka ycTpoucTB

Bknagka "HapaboTka ycTponcTB" coaepXXmut nHdopmaumio o BpeMeHn paboTbl CBETUNbHUKOB
N KOHTakTopoB. HapaboTka cuMTaetrcsa TONMbKO 3a BPEMsi, KOrga CBETWUSIbHUK UMW KOHTaKTOpP
ObIn BkMoYeH (cm. PucyHok 51, “CtatucTtuka, Bknagka "HapaboTka yctponcts™).

Econex uex
2024-08-08 17:33

- O6was AnekTposHeprua  Tpaduku yCTPOICTE ycTpoiicte O it Kypran B

TAIABHBIV LEEX

IT-otpen Va

CseTunbHUK: 160 32574 ,’
CeeTunbHuk: 170 32574 /
CseTunbHuk: 180 32574 4
CeeTunbHuk: 200 32574 Va
CeeTunbHuk: 314 33504 7
CseTunbHuk: 792 35474 4
CeeTunbHuk: 793 3547 4 Va
CBeTUNbHUK: 794 35474 4
CeeTunbHuK: 795 35474 /7
CseTunbHuk: 796 35474 4

CeeTunbHuk: 797 35474 Va

CReTUnhHUK: 798 35474 &

PucyHok 51. Cmamucmuka, eknadka "Hapabomka ycmpotcme”

Bo3MOXHO CKOppeKkTupoBaTb 4Yacbl HApaboTKn Afs yCTPOMCTBA UK BCEW 30HbI HaXkaTUeM Ha
KHOTKY C MKOHKON *, YTO OTKpbIBaET Anaror pefakTypoBaHust 4acoB HapaboTku (cm. Pucy-
Hok 52, “[nanor pegaktupoBaHua HapaboTkm ycTpounctsa’). PegaktnpoBaHne 4acoB Hapa-
OOTKM BO3MOXHO KaK 3afjaHMeM KOHKPETHOro 3HavyeHusi HapaboTKM Ha OaHHOe BpeMms, TaK U
3afaHMeM gatbl oTcHeTa, OT KOTOPOW AO0MKHa BbITb NepecymMTaHa HapaboTka.

Yacbl HapaboTKK

YcTaHOBKa 4acoB HapaboTKW npefHa3HayeHa
ANA KOPPEKTUPOBKU HAKOMNEHHOro 3HaYeHus B
cnyyae M3MeHeHUs KOHhUrypauuu yCcTponcTB

Cnocob ycTaHOBKM HapaboTKu
YcTaHoBKa 4acoB HapaﬁOTKM

YcTaHaBnuBaeT 4achl HapaﬁOTKM Ha AaHHbIA
MOMEHT

Yacol

87257

OTMmeHa YcTaHOBUTL

PucyHok 52. [uanoe pedakmuposaHusi Hapabomku ycmpoticmea
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[maBa 2. HacTtponka n ncnonb3oBaHne EconexSmart 2.6. Bupg "Crtatuctuka"

2.6.5. OnoBeLleHUA YyCTPOUCTB

2.6.5.1. Tekywine onoBeLweHUs

Bknagka "OnoBelueHns YCTPOMCTB" COOEPXMT OMOBELLEHUS O HEUCNPABHOCTU WKW OTCYT-
CTBUM CBSI3M C YCTpoOMCTBaMn cuctembl. OnoBeLleHne oT yCTpoMCTBa UMeET MHGopMaumo o
BPEMEHN BO3HUKHOBEHUSA COOLITUA N OOMNOMHUTENBHYIO MHAOPMaLmMo 0 cobbiTum (cm. Pucy-
Hok 53, “CtaTucTtuka, Bknagka "OnoBelieHuns ycTponcTs™).

Econex uex

v 0O6uasn ‘AnekTpoaHeprus rpacuku ycTpoiicts  + CTPOWCTB [o] CTPOCTE XKypran
2024-08-08 17:38 = posHep! R yeTp yeTp! yp B

® fews O Hepens O Mecay (O ron < Cpepa, 7 Aerycta 2024r. >

(® Texyuwe onosewenns () Wctopus onosewuienmii
FNABHbIN LLEX
DALI1

DALI CeeTunbHuk: 0

758 64.54 M
LLinto3 oTkNtoYeH ¢ 2024-05-25 10:44:00
DALI CeeTtunbhuk: 1 75864 54m
Llinios oTKNkoueH ¢ 2024-05-25 10:44:00
DALI CeeTunbHuk: 2
57.64.54m
Llinios oTknkoueH ¢ 2024-05-25 10:44:00
DALI CeeTunbHuk: 3 o
LLinios oTknkoueH ¢ 2024-05-25 10:44:00
DALI CeeTunbHuk: 4
75A8.64.54m
Linto3 oTkNtoYeH ¢ 2024-05-25 10:44:00
DALI CeeTunbHuk: 5
758 64.54 M
Linto3 oTkNtoYeH ¢ 2024-05-25 10:44:00
DALI CeeTunbHuk: 6 75864 54m
Llinios oTKNkoueH ¢ 2024-05-25 10:44:00
DALI CeeTunbHuk: 7
57.64.54
Llinios oTknkoueH ¢ 2024-05-25 10:44:00
DALI CeeTunbHuk: 8 o

Wnio3 oTkntoyeH ¢ 2024-05-25 10:44:00

DALI CeeTunbHuk: 9

75A 64.54M
LWnto3 oTkNtoYeH ¢ 2024-05-25 10:44:00

DALLCooruns e 10

PucyHok 53. Cmamucmuka, eknadka "OnoseweHusi ycmpoticms"

2.6.5.2. UcTopusa onoBeLleHNNn

NcTopus onoseLleHnn CoaepXnT MHAPOPMaLMI0 O HEUCTNPABHOCTAX M OPYrMX OMOBELLEHUAX
YCTPOMUCTB BO BpemeHU. MIHhopmMauma nokasbiBaeTcs No 3o0HaMm B Buge rpadukos (cm. Pucy-
Hok 54, “CtatucTtuka, uctopmsa onoselleHnn yctponcTs”). [Ins 6onee TOYHOM MHGOpMaLUK
ANA KaXOoro yCTPOMCTBA MOXHO MPOCMOTPETb CMUCOK OMOBELLEHUA HaXaTUeM Ha KHOMKY
"Cnuckom" (cM. PucyHok 55, “Ctatuctuka, uCTopumsi ornoBeLleHnn yCTPonucTB”).
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[maBa 2. HacTtponka n ncnonb3oBaHne EconexSmart

2.6. Bupg "Crtatuctuka"

CeeTunbHuk: 170

Econex uex - " .
v 0O6wasn AnekTposHeprus  Mpaduku ycTpoiicTe cTpoicTs O CTPONCTB. XKypHan

2090 00,08 19:42 w podkep Paguku yeTp yeTp yeTp! yp 5]
® fews O Hepena O Mecsu O ron < Cpepa, 7 Aerycta 2024r. >
O Tekyuwme onosewenns  (8) Wctopus onosewenmii

3oma

IT-otaen e
B Hopmanbwas pabota Ml Owwméka ceasu M Moteps nutanmusa

CeeTunbHuK: 160 Cnuckom 1%
00:00  01:00 02:00 0300 04:00 0500 06:00 07:00 08:00 09:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00 17:00  18:00  19:00  20:00 21:00 22:00  23:00  24:00

Cniuckom

W]

1

< CBeTunbHUK: 160

HopmanbHas pa6oTta
MoTeps nuTaHus
HopmanbHasi pa6ota
MoTeps nuTaHus
HopmanbHas pa6oTa
MoTepsa NuTaHua
HopmanbHas pa6oTa
MoTeps nuTaHua

HopmanbHas pa6ota

PucyHok 54. Cmamucmuka, ucmopusi ornosewieHut ycmpotcme

2024-08-07 00:00:00

2024-08-07 09:22:00

2024-08-07 09:24:26

2024-08-07 09:24:27

2024-08-07 09:25:39

2024-08-07 09:51:00

2024-08-07 09:52:00

2024-08-07 14:06:00

2024-08-07 14:07:37

PucyHok 565. Cmamucmuka, ucmopusi ornogew,eHuti ycmpoticme
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[maBa 2. HacTtponka n ncnonb3oBaHne EconexSmart 2.6. Bupg "Crtatuctuka"

2.6.6. XXypHan

Bknagka "XypHan" cogepXxuT nHdopmaumio BO BpEMEHU O OENCTBUSAX, BbIMOMHEHHbLIX CUCTE-
MOW, M MNOSIb30BaTEfIbCKOM B3auMMOAENCTBUM C cuctemon (cM. PucyHok 56, “Ctatmuctuka,
Bknagka "KypHan). Jltoboe nameHeHne COCTOSHUSA CUCTEMBbI (3a UCKITIOYEHMEM COCTOSIHUS
KOHEYHbIX YCTPOUCTB, A5 HUX BeAeTCH OTAeNnbHas cTaTUCTUKa) 3anucbiBaeTcs B XKypHarn.

Econex uex

v 0O6wasn ‘AnekTpoaHeprus paduku ycTpoiicTs cTpoiicTe O ICTPONCTB ypHan
2024-08-08 17:51 = PoaHep Padpukn ycTp YeTpe yeTp ypi

[eHb Hepena Mecsy Fop < Cpepa, 7 Arycta 2024 r. >
Y,

Q. Mouck

&

Cucrema Monbsosatens Pacnucanve

2024-08-07 14:50:00 [locTurHyTa Touka pacnucanus '[lexypHoe ocselyeHue’: 14:50:00

Pacnucanue

2024-08-07 14:50:00 BbinonHeHWe AencTBUA "YCTaHOBUTb MOLLHOCTD' ¢ 30Hamu [CeBepHas 30Ha 2]

Cuctema

2024-08-07 14:50:00 BbINonHeHWe AeNCTBUA "YCTaHOBUTH MOLLHOCTD' C 30Hamu [lOxHas 30Ha 2, BbiToBas KoMHaTa, Cknag KOMMaeKTyowux, l0xHas 30Ha 3, MexaHudeckas 30Ha,
KoTenbHas, Tyanet, CeBepHas 30Ha 3, I0xHas 30Ha 1, Ckiaj rotoBoit npoaykumu, CesepHas 3oHa 1]

Cuctema

2024-08-07 14:50:00 BbInofiHeHue AeicTBUA "YCTaHOBUTL MOLLHOCTL" ¢ 30HaMU [IOxHas 30Ha 4]

Cuctema

2024-08-07 14:50:00 [ocTurHyTa Touka pacnucanus 'Pabounii aeHb fo 20:00": 14:50:00

Pacnucanue

2024-08-07 14:50:59 [locTuUrHyTa TouKa pacnucaHus 'Pa6ounit aeHb Ao 17:00": 14:50:59

Pacnucanune

2024-08-07 14:50:59 BbInosnHeHue fencTBUs "YCTaHOBUTL MOLHOCTD"

Cuctema

2024-08-07 15:00:00 [ocTurHyTa Touka pacnucaHus 'fOxHas 3oHa 4" 15:00:00

Pacnucakue

2024-08-07 15:00:00 [locTurHyTa Touka pacnucanus '[iexypHoe ocseljeHue’: 15:00:00

PucyHok 56. Cmamucmuka, eknadka "XKypHan"
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[maBa 2. HacTtponka n ncnonb3oBaHne EconexSmart 2.7. Bupg "Hactporikun"

2.7. Bug "HacTtpoukn"

Bug "Hactponkn" cogepxut B cebe Kak HaCTpPOWKM YNpaBrisiioLEro YCTPOWCTBA, TaK U
HaCTPOMKM OTOOpaXKeHUs KITMEHTCKOWM NporpamMmeil.

KpaTkoe onucaHue HacTpoek:
Pacnucanusa

HacTpoliku aBTOMaTM4ecKoro BbIMOMHEHUST OEWCTBUA Ha YNpaBnsioLIEM YCTPOMCTBE Mo
BPEMEHMW.

CepBep
HacTpouku ynpaBnstoLiero ycTpomcTea.

KnueHnT
HacTponku KnmeHTckon nporpamMmmbl.

CxeMbl AeVcTBUN
BuayanbHo nporpaMmmMmmnpyemble AENCTBUS ANS UCNONb30BaHWUS B pacnucaHusX U KHOMKax.

2.7.1. PacnucaHusn

PepaktnpoBaHne pacnvcaHuin no3BONAeT HacTpouTb paboTy CUCTEMbI B aBTOMATUYECKOM
pexunme. Bknagka "PacnucaHma" nokasbiBaeT CMMCOK BCEX HACTPOEHHbIX pacnucaHui B
CUCTEME UM MO3BOMSET U3MEHATb MapameTpbl BblOENEHHOro pacnucanusa (cm. PucyHok 57,
“PepaktnpoBaHune pacnmcaHun’).

HaCTp017IKVI Pacnucanus Cepeep KnueHt CxeMbl AeiicTBMi

vougnUn geno
20:10:00
AnutenbHocTb: 10 M
[LlexxypHoe ocBeljeHmne : YCTaHOBUTb MOWHOCTL
MouwHocTb = 40

eHb
A 20:20:00
ANuTenbHOCTb: 5 M
[eHb, natunk 2000 H YCTaHOBUTb MOLWHOCTh
MowHocTs = 20

WupankaTop cyeTynka
RIS 20:25:00
LnvTenbHocTb: 3434 M 59 ¢
WHavkaums USB-PC H YCTaHOBUTH MOWHOCTb
MowHocTs = 0

Pa6ounit feHb fo 17:00 + [Ho6asutb

Pa6ounit fieHb fo 20:00 H [Hn akTUBaumMmu

TMoHeAenbHUK BTOpHMK Cpeaa YeTeepr MaTHuua Cy660Ta BockpeceHbe
Penel

30HbI geiicTBUA

Pene2 g TNABHBI LIEX

IT-otaen
Pene3

SMD MoHTax
Yyet ownbok patumka 2000

BbiToBas KOMHaTa
lOxHan soHa 4

KoTenbHas
<+ [o6asutb

PucyHok 57. PedakmuposaHue pacriucaHuu

Mpw cosgaHumn pacnucaHus, eMy 3agatoTcs cneayowme napameTpbl:
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1. Pexxum paboTbl N0 BpeMeHW, NpeacTaBneH B BUAe BepPTUKaNbHOro Crmncka ¢ LBETOBbIMU
MeTKaMMW.

2. Cnncok gHen Heaenun, B KOTOPbIE 3TO pacnucaHne akTUBHO.

3. Cnncok 30H, Ha KOTOpble 3TO pacnucaHue AeNCcTByeT.

2.7.1.1. JobaBneHne pacnucaHusa

Ons nobasneHNs HOBOTO pacrnucaHUsl HYXKHO HaxaTb Ha KHomky "4+ [o6asuTb' nog crnvc-
KOM pacnucaHum.

2.7.1.2. HacTtponka BpeMeHu pacnucaHus

Mo-ymonuaHuio rpadouk pacrnmcaHma COCTOUT M3 OOHOro OTpeska MPOoAoSHKUTESNTIbHOCTLIO OT
00:00 Ao 23:59 (cM. PucyHok 58, “I'pacduk BpemeHu n Bolbop gHen Hegenn”). Ana gobasne-
HUS HOBOTO OTpe3Ka, HY)XXHO HaxaTb KHOMKy "4+ [lo6aeuTb", YTO OTKpOET Ananor Aobasne-
HUS HOBOrO OTpe3Ka pacrnmcaHus.

HasBaHue pacnucaHusa aHa

Pacnucanue

00:00:00
OnutenbHocTb: 23459 M 59 ¢

YCTaHOBUTb MOLHOCTb
MowHocTb = 0

<+ [o6aeutb

JHu aKTUBauumu

[J MoHenenbhuk [J BropHuk [J Cpeaa [ Yersepr [ MaThuua [ cCyé66oTa ] BockpeceHbe

PucyHok 58. pagpuk epemeHu u ebibop OHel Hedernu

Hdunanor nobaBneHnsa oTpeska pacnmcaHus, OH Xe guanor pegakTupoBaHus (CcMm. PucyHok 59,
‘Ivanor pepakTypoBaHus OTpeska pacnucaHus”), NO3BOMSET M3MEHUTb BpeMda Havana u
KOHUa OeNCTBUSA OTpesKa, a Takke YCTaHOBUTb BbINOSIHAEMble AENCTBUS.

[encteus 3a0aroTcs CMCKOM, KOTOPbIV BbINOMHAETCA Npy JOCTUXKEHUM Havana oTpeska pac-
nucaHus. JencTBna BbINOMNHAKTCA B TOM Xe nopsgke, B KOTOPOM OHW nepevncneHsl. [en-
CTBUSA OCTAlOTCHA aKTUBHBIMW HA NPOTSXKEHUN BCEro OTpe3Ka.

OTpes3ok pacnucaHus UMeeT MeH, AOCTYMNHOe U3 NpaBoro BepxHero yrna. MeHo no3sonser
yaanuTb 3afaHHbI OTPE30K UM ckonvpoBaTtb ero B bydep obmeHa. OTpeskn n3 bydepa

obMeHa MOXHO Mcnonb3oBaTth Npu 4ob6aBneHNN HOBOrO OTpPe3Ka.

o C nomMoubo ANUHHOTO HaXkaTusl Ha OTpe3ke pacnmucaHusl, MOXHO HadaTb ero
nepetackmBaTb. OTO NO3BONSAET MEHSATb OTPE3KN MECTaMM.

[Hn Hepenu nog CrnmMckom OTpPE3KOB pacnncaHna no3BoNAKT 3adaTb HeOesIbHOE BpeMA
BbIMNOJIHEHNA paCnnCaHUA. PacnncaHne BbINOMHAETCA TONbKO B Bbl6paHHbIe OHN.

Hanpumep, ecnu BbibpaTb BCe AHM C NOHedenbHMKa A0 NATHULbLI, TO pacnucaHue Oyaet
BbINONHSATLCS KaXabll OyaHWUIA AeHb, KaXXayto Hegento.
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Pe,ﬂ.aKTVIpOBaHVIe TOYKU
Bpewms Havana
{00:00:00

Bpewms KoHLia
( 23:59:59

Deicteusa

Dewctaue

{VCTBHOBMTb MOLHOCTb

{100|

+ [o6asute

OTmena Ok

PucyHok 59. [uanoe pedakmupogaHusi ompe3Kka pacrucaHusi

2.7.1.3. 30HbI AeNCTBUA pacnucaHus

30HbI AeNCTBUSA NO3BOMSIOT 30HbI C KOTOpbIMK paboTaeT pacnucaHve. Ecnu kakaa-to 3oHa
yXe ncnornb3yeTca ApYyruM pacrnucaHnem B 3afaHHbIi BDEMEHHOW NPOMEXYTOK, TO OHa byaeT
BblAeneHa cepbiM LIBETOM C NOMETKON, NoveMy ee Hemnb3s BblbpaTb (CM. PricyHok 60, “30HbI
pacnucaHus”).

H aCTpOVI Kun Pacnucauus Cepeep Knvent CxeMbl feiicTBuiA

Acho

30HbI gencTeuA

EXypHOe OCBeLleHne o
Aexypl = TNABHbBIV LLEEX

DeHb IT-oTgen
Ucnonbsyetcs: BbIXOAHOM AeHb, IT-OTaen

SMD MoHTax
[eHb, aaTunk 2000

Wcnonbayetcs: SMD MoHTax
MHankaTop cueTynka BEosagikoltiara
KoTenbHas
WHpukauma USB-PC
MexaHuyeckas 30Ha

Pa6ounit feHb fo 17:00

CeBepHas 30Ha 1
Pa6ounit geHb o 20:00
CeBepHas 30Ha 2
Ucnonbsyetcs: [lexypHoe ocBellieHie
Pacnucanune
CeBepHas 30Ha 3
Penel "
Cknaji roToBO# NPOAYKLMM
Pene2 CKnap KOMANEKTYIoWMX
Pene3 Tyanet

a

o 1
YueT ownbok aatunka 2000 EGEE) 8B

l0xHas 30Ha 2 a
IOxHan soHa 4 H

PucyHok 60. 30HbI pacniucaHusi

a
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2.7.2. CepBep

2.7.2.1. Pe3epBHOe KOnupoBaHue

MyHKT "Pe3epBHOe KonupoBaHue" npegHasHayeH Of9 COXPaHEeHUs pe3epBHOM KOMUU Teky-
LLlero COCTOAHWUSE CUCTEMbI UM BOCCTAHOBIIEHUS paHee COXpaHEHHoM konum (cMm. PucyHok 61,
“PesepBHOe KONMpOBaHWE 1 BOCCTAHOBMNEHUE").

Pe3epBHOEe KonMpoBaHWe U3 MHTepdenca NporpaMmbl HE COXPaHsieT cTaTu-
A CTuKy. [Npn HeoBXoAMMOCTM COXPaHUTb CTaTUCTUKY, MCNONb3ynTe web-
nHTepdenc (cm. MNyHkT 3.7, “YnpasneHne KoHdurypaumein”).

HacTtpowiku Pacnucanus Cepaep KnueHt CxeMbl AeiicTBui <
E=scRENCEL Ll EEEE S CoxpahmTh KoHpurypaumio... ABTOMaTUYECKUE Pe3ePBHbIE KOMUM BKIKOYEHbI
CoxpaHseT pesepBHyIo KONMIO KOH(UIypaLui CepBepa, He COXpaHsieT
cTaTUCTUKY
Monb3osatenu u goctyn ”
HTEpBaN CoXpaHeHMs, AN
BoccTaHoBUTL KOHdUrypaumio... 1
BoccTaHoBANBaET KOHbUrypaLmm cepeepa 13 daina
Wnio3bl
C6poCcUTL Ha 3aBOACKME TumuT 3aHUMaemoro mecta, Mub
EEEOEE CBpOCHIBaET KOHDMIYPALWIO CePBepa, YAANs BCE HACTPOMKY U CTATUCTHKY 100
H - BpeMs CO3AAHNA Pe3epBHbIX K onwit ,
acTpoika ceTn 00:00:00 @

Modbus TCP
2024-08-09_000000.ecb2
Bpems cospaus: 2024-08-09 00:00:01

6.5 Mub

2024-08-08_000000.ecb2
Bpems cosaanusa: 2024-08-08 00:00:01

6.5 Mub

2024-08-07_000000.ecb2

6.6 Mub
Bpems coapanua: 2024-08-07 00:00:01

2024-08-06_000000.ecb2
Bpems cospanus: 2024-08-06 00:00:01

6.6 Mub

2024-08-05_000000.ecb2

6.6 Mub
Bpems cospanus: 2024-08-05 00:00:01

2024-08-04_000000.ecb2
Bpems cozaanua: 2024-08-04 00:00:01

2024-08-03_081306.ecb2
Bpems co3panus: 2024-08-03 08:13:06

PucyHok 61. Pe3epsHoe KornuposaHue U 8occmaHoesieHue

6.6 Mub

B nyHKkTe pe3epBHOro KONMpoBaHWSA JOCTYMHbI TPU OCHOBHbIX OEUCTBUS:
CoxpaHuTb KOH(uUrypaumro
CoxpaHsieT KoHgurypauuto cuctembl B oann popmata " .ecb2".

BoccTtaHOBUTbL KOHUrypauuto
3arpyxaet koHdurypauuio cuctemol n3 panna gopmarta ".ecb2" nnmn ".eb".

CO6pocuTtb Ha 3aBoACKMe

CbpacbliBaeT BCe HaACTPOWKM cepBepa, B TOM YWUCIE HACTPOMKM CETU, KOHUrypaumo u
CTaTUCTUKY.

ABTOMaTn4eckune pe3epBHbIe KOMUU

ABTOMaTU4eCkme pesepBHbIE KOMUU COXPaHSATCA C 3adaHHbIM MHTEpBanoM U npeaHasHa-
YyeHbl AN BOCCTAHOBMNEHUS] KOHUIypaUun CUCTEMbI B Crlyvae OLIMOOYHOrO M3MEHEHUST KOH-
cdurypaumm nonb3oBaTenem.
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Kaxkgyto aBTOMaTUYECKY0 PE3ePBHYHO KOMUIO MOXHO BOCCTAHOBUTb, 3arpy3nTb Kak dain unm
yOanuTb.

HacTponkn aBToMaTn4ecknx pesepBHbIX KOMUIA:

ABTOMaTH4YeCKUe pe3epBHbIE KOMNUN BKITHOYEHbI

BknoyaeT unn BbIKMAOYAET aBTOMaTU4eckoe COXpaHeHne pe3epBHbIX KOMUM. I'Io—ymonqa—
HWIO BKJTHOYEHO.

UHTepBan coxpaHeHusl, AHU

NHTepBan coxpaHeHWs pe3epBHbIX KOMUIA B cyTKax. [o-ymonyaHuio pes3epBHble KOMuu
COXPaHSATCA pa3 B CYTKM.

JIumunT 3aHnmaemoro mecrta, Mub

MakcumanbHOe KOnmMyecTBO MeCTa Ha YyCTPOMCTBE, KOTOPOE MOryT 3aHUMMaTb pe3epBHbIe
konuu B Mmerabawvtax. [pu npesbilleHMn NMMUTa Hanbornee cTapble Konuu ygansatTes. o-
ymondanuto 100 merabanr.

Bpems cozpaHusa pesepBHbIX KONUKU

Bpewms, B koTopoe npoucxoaut cosgaHue konuu. Mo-ymonyaHuo Konuu cosgarTcs B nor-
HOYb.
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2.7.2.2. Nonb3oBaTtenu n AocTyn

Econex Smart nossonser nmeTb MHOXECTBO NONb3oBaTenen ANnd OAHOro ynpasnstoLLero
ycTtponctea. Kaxabl M3 nonb3oBatenen MoOXeT UMeTb pasfnuyHble npasa Afsg JocTtyna K
cucTeMe U BrOXEHHbIM B Hee 06bekTaM, 30HaM, YCTPOMUCTBaM.

MMyHkT "Monb3oBatenu n goctyn” nokasbiBaeT TEeKyLMN CMMCOK Nonb3oBaTtenen, Ux ypoBeHb
poctyna (cMm. PucyHok 62, “Crivcok nonb3oBaTenein”) n no3BonsieT co3fgaBatb M peaakTupo-
BaTb YYETHbIE 3anncu nornb3oBaTtenem.

Mo-ymonyaHuio, B cucteme OobaBneH OAMH CTaHO4apPTHLIN Nofb3oBaTeNb C
0 NpUBUNErNAMM agMUHUCTPATOpPa, KOTOPbIA MMeeT WUMsS Morb3oBaTens

admin v naponb admin.

o Ecnn u3 cuctembl Gbinv yaaneHbl Bce Monb3oBaTenu € NpUBUNErUSIMA
agMUHUCTpaTopa, cucTemMa aBToOMaTUYeCcKn co3aaeT nonb3osartens admin.

HaCTpOVIKVI Pacnucamus Cepeep Knnent CxeMbl AeiicTBHi

PesepsHoe KonupoBsaHue admin P
AamuHncTpatop

Monb3oBatenu u aoctyn constructor
Monb3sosatens 4
Wnto3bl
hall p
Monbsosatens
Bpems n pata
snab ’
Monbsosatens
Hactpoiika cetn
+ [No6aeute
Modbus TCP

PucyHok 62. Criucok nosib3oeamerieu
Ana nobasneHns HOBOrO Monb3oBaTens HeobXxoaAMMo HaxaTb KHoMky "4+ [lo6asuTb" B npa-

BOM HWKHEM YIIy, 4TO OTKPOET guanor gobasneHunsa nonb3oarens (cMm. PucyHok 63, “Auanor
nobaBneHns HOBOro nonb3osaTens’).
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ﬂ,oéaBneHme noJsib3oBarend

~ Jloruu

user|

— Maponb

XX

— YpoBeHb gocTyna

Monb3oBatens v

OrpaHUYeHHbIn JOCTYN K 06beKkTam
Monb3oBaTensb 6yqer BUAETb TOJIbKO pa3pelleHHble
06BbeKTbI

[LocTyn K 06beKkTam

1 aTax
2 aTax (]
[ocTyn K 30HaM

1 aTax

OupekTop
3oHa 01
3oHa 02

OTmeHa Ok

PucyHok 63. [Juanoe dobaesneHuUsi HO8020 Mosb308amerisi

Mpu pobaeneHnn nonb3oBartens HEOOXOAMMO 3anoNHUTL CriegytoLlme nons
JloruH
Mms nonb3oBaTtensi 4ns Bxoga B CUCTEMY.

Maponb
Maponb nonb3oBaTens Ars BXo4a B CUCTEMY.

YpoBeHb npuBunerun

"AgpmuHucTpaTtop" unmn "Monb3osaTenb'. "Monb3osaTenb'" He uUMeeT AocTyna K
HaCTpPOMKaM CUCTEMbI Y MOXET TONbKO YNpaBnsATb YXXe HAaCTPOEHHbIMWU YCTPOUCTBaAMMU.

OrpaHuYeHHbIN JOCTYN K 0O beKTamM

Bkntoyaet orpaHudeHue goctyna K obbektam cuctemMbl Ans nonb3oBatend. Ecnn ata
onumsi BKNoYeHa n 06bLEKT He BblAENeH, Nonb3oBaTenb He OyaeT ero BUAETb U HE CMOXET
C HUM B3aMMOOEenCcTBOBaTb.
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2.7.2.3. Lno3blI

HacTtpovika w308 No3BONsET 3a4aTb Cnocobbl CBSA3M cepBepa C KOHEYHbIMU YCTPONCTBaMM
(cMm. PucyHok 64, “Hactponka wrno3oB”).

RF-Gate nogaepxuvBaeT crneyoLime TUnbl LLSH30B:
MRF LWnro3

CBs3b C KOHEYHbIMW YCTpPOMCTBaMKU 4Yepe3 paguo-nepegatymk npotokony 802.15.4 Ha
yactote 2.4 Ty,

LoRa LUno3

CBs3b C KOHEYHbIMW YCTPONCTBaMM Yepes paauo-nepegatymk no LoRa (long range) npo-
TOKONy Ha 4actote 434 unn 866 Ml u,.

RS-485 Lnto3
CBs3b C KOHEYHbBIMW YCTPONCTBAMM Yepes NPOBOAHYIO WnHY RS-485.

DALI LUno3

CBs3b C KOHEeYHbIMW yCTporcTBamMu Yepes nposogHon npotokon DALI. CeaAsb co wino3om
ocyulectnsieTca Yepes Ethernet.

[emMoHcTpaunoHHbIn N3

BupTyanbHbIN W03, He 06LLaeTcs ¢ pearnbHbIMU YCTPOUCTBaMMU, a SMYIUPYET UX OTBETHI.
Ncnonbayetcs ans AeMo-pexumma.

Ana no6aBneHVs HOBOIO LUM3a HaxmMuTe kKHomnky "=+ [o6asuTb". [ANA penakTMpoBaHus

napameTpoB YCTPOWCTBA — HaXXMUTE Ha YCTPOWCTBO B ChMCKe ANt oTobpakeHus guanora
penakTUpOoBaHUS.

HacTtpowiku Pacnucanus Cepeep KnueHt  CxeMmbl aeiicTeuii

PesepBHoOe KonupoBaHue = MRF 0 (K: 11; 12298) X
MRF LWnto3 (USB)

MonbsoBaTtenu u aocTyn HassaHue MRF 0
Linto3bl Anpec 12298
PAN 0

Bpems n pata

" Kanan 11
HacTpoiika ceTn

Pa6ouuit yukn 100%
Modbus TCP

WM, 100% 255
WM, 80% 247
WM, 60% 204
WM, 40% 160
WM, 20% 122
WM, 0% 0

= LoRa 0 (434Mry; 12288; ttyACM0#5D7A343B3537) X

LoRa LWUntos (Serial/USB)

Hassanue LoRa 0

Mopt ttyACMO#5D7A343B3537

Anpec 12288

PucyHok 64. Hacmpodlka w308
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O6Lwue cBeageHus

BonbLWMHCTBO M3 NapamMeTpoB YCTPOWCTB YNpaBneHusi 3aBMCAT OT 3anporpaMMUpOBaHHbIX
HaCTPOEK KOHEYHbIX YCTPONCTB, HaNpUMep KaHars, Yyactota u HacTpourku mogynauun RF-Gate
AOIMKHbI COOTBETCTBOBATb HAaCTPOMKaM KOHEYHOro YCTPOMCTBA, MHade pagnoceasb OyaeT yTte-
psHa.

HacTtponku MRF wnio3a

MRF-wnto3 nmeet crneayrouime napameTpsbl:
KopoTkun agpec
YHUKanbHbIN agpec ynpasnstoLwero pagmoycTpomcTaa NpUCBOEHHbIN cepBepy.

PAN
Homep nogcetun, B kOTopor paboTaroT KOHEYHbIE YCTPOWUCTBA.

Kanan
YacToTHbIV Ananas3oH paguokaHana ynpasnsoLwero ycTpoucTaa.

Pa6ounn uukn

CTteneHb 3arpyXeHHOCTU KaHana aTuMm yctponcteoMm. Yem bnmke pabounmin umkn Kk 100%,
Tem Gonblue 3arpy3ka kaHana. 50% aBnseTcs 3Ha4YeHVEM MO-YMOMYaHMIO U 3HA4YUT, Y4TO Ha
Kaxxgoe ncxopasiuee cooblieHve, ynpaensioLliee yCTPOUCTBO HAaXOAMTCH B pexvMe oxuaa-
HMS CTONbKO Xe BPEMEeHW, CKOSMbKO 3aHsana nepegadva coobLleHus.

HacTpounku LLULUM
Cmotpurte MNyHKkT 2.7.2.3.5, “HacTtponku LUM gnga wnto3os”

HacTtpownkn LoRa wnro3a

LoRa-wnto3 nmeet cnegyouime napameTpsbl.
NMocnegoBaTenbHbIN NOPT

[MopT, K KOTOPOMY MNOAKIOYEHO YCTPOMCTBO. ABTO-peXMM OrnpaluvMBaeT Bce nocregoBa-
TenbHble NOPTbl U UCMONb3yeT NEPBOE HE3AHATOE YCTPONCTBO. 3HaYeHne nocrne cumMmBeona
# B Ha3BaHUM NMopTa— CEPUNHBIN HOMEpP YCTPOWCTBa. Ecnu cepumnHbin HOMep BbibpaH,
cuctema byget nckatb 3agaHHOe YCTPOWCTBO MO BCEM MOPTaM.

Anpec

YHUKanbHbIN agpec yrnpaBnawoLLero pagmMoycTponcTaa.

YacTtoTa, My,
YacToTa paguonepegaryumka B gnanasoHax ot 410 go 512 My n ot 862 oo 893 Ml'w.

MowHocTb nepeaayum, dBm
MowHocTb pagunonepenatymka, no-ymondanuio 20 dBm, 4yto coorsetcteyeT 100 mMBT.

MNMonoca nponyckaHuA
"lLnpuHa" pagmo-kaHana nepegaryvka.
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Spreading Factor

MapameTp koaupoBaHusa curHana npu LoRa-nepepaye, 4yem Bbllle 3HA4YeHue, TEM Mea-
neHHee nepegada, Ho Gonblue OanbHOCTb.

Coding Rate

Konuyectso gobaBoyHOM MHpOpMaUMn O KOPPEKTUPOBKM OWNBOK npu nepegaye. Hem
BblLLEe 3Ha4YeHne, TeM HaJexHee CBSA3b, HO MeasieHHee nepeaaya.

MakcumanbHasa gnvHa oreeTta, 6anTt

MakcumarnbHas BO3MOXHasi ANMHa OTBETA OT KOHEYHbIX YCTPOWMCTB. Mcrnonb3yetcs Ans
pacuyéTa BpeMeHu OXuaaHns oTBeTa OT YCTPOWCTRA.

Pa6ounn uukn

CrteneHb 3arpy>eHHOCTU KaHamna aTum yctponcteoM. Yem bnuke pabounii umkn Kk 100%,
Tem GonbLlue 3arpy3ka kaHana. 50% aBnseTcs 3Ha4YeHUEM MO-yMOMYaHMIO U 3HAYUT, Y4TO Ha
Kaxxgoe ncxopasiiee cooblueHve, ynpaensioLlee yCTPOMCTBO HAaXOAMTCH B pexvMe oxuaa-
HWSI CTONbKO e BPeMEeHW, CKOMNbKO 3aHsina nepegada coobLieHus.

OTcTyn HyMepauuu rpynn

LoRa wnto3 ynpasndaeT ceBeTuUnbHUKamu rno rpynnam. B cnyyae, ecnu Ha ogHon YacToTe, B
OOHOM MnomeLleHnn paboTatoT Heckomnbko nepegatynkoB LoRa, y HUX JOMmKHO BbITh yCTa-
HOBMNEHO HenepecekarwLleecs CMeLleHre ana Hymepawmm rpynm.

Hactpownku LLUAM
Cmotpute lNyHkT 2.7.2.3.5, “Hactponkn UMM ansa wno3os”

OyHKUUK:
MNepeHa3HaunTb rpynnbl CBETUNBHUKOB

MpuWHYOUTENBHO MOBTOPHO MPUCBaMBAET HOMepa rpynn CBETUNbHUKOB Ge3 nepesanycka
cepBepa. Heobxoammo B criydae U3MeHeHWUst PU3NYECKOro PacronoXeHnUst CBETUbHMUKOB
UM ecrnn YacTb CBETUIBbHUKOB Gblrla o6ecToveHa npu BKOYEeHUM cepeepa.

HacTtponkun RS-485 wnio3a

RS485-ycTponcTBo nmeet cnegyroLine napameTpbl:
NMocnepoBaTenbHbIN NOPT

MopT, K KOTOPOMY MOAKMIOYEHO YCTPOWCTBO, €CNN He 3afaH, TO YCTPOMCTBO CuyMTaeTcs
OTKMIOYEHHbIM. 3Ha4YeHne nocne cuMBofnia # B Ha3BaHMM NOpPTa— CEPUNHBIA HOMeEp
ycTponcTBa. Ecnn cepuitHbin HOMep BbliGpaH, cuctema OyaeT uckatb 3agaHHOe YCTpOu-
CTBO MO BCEM MOPTaM.

Anpec

YHUKaneHbIN agpec ynpasnsoLwero pagnoycTponcTsaa.

CkopocTb, baud
CkopocTb 00LweHus no wmHe RS-485.

Pykosogcteo no akcnnyatauun NO Econex Smart Ctpanuua 53 n3 115



[maBa 2. HacTtponka n ncnonb3oBaHne EconexSmart 2.7. Bupg "Hactporikun"

Bpemsa oxugaHua oTBeTa, MC

Konnyectso BpeMeHU, KOTopoe yCTpOIZCTBO OXnpgaet oTBeTa OT KOHEeYHOro yCTpOIZCTBa
nocrne nepegadn KomMaHabl.

BuTbl AaHHBLIX

HacTtpolika nocnegoBaTternbHOro nopTta, KoNM4ecTBO OUT AaHHbIX B OOHOM NepegaBaeMoM
cumBorne no wuHe RS-485

Cton ouThl

HaCTDOIZKa nocriegoBaTtesribHOro nopTa, KoJfin4ectBo cTon-6uTos, KOTOPbIE CUTHAITM3NPYIOT
KOHeL nepegaBaemoro cmmMmBona

BuTt yeTHOCTHU

HaCTpOIZKa nocriegoBaTeribHOro nopTa, OOMOMHUTENbHbIN o6uT nocne 6uToB OaHHbIX, KOTO-
pb||7| MOXET ObITb YCTaHOBJIEH B 3aBUCUMOCTW OT Konn4yectsa 1 B OuTax AaHHbIX.

KoHTponb notoka

HacTpolika nocnegoBaTenbHOrO NopTa, yCcTaHaBNMBaET TUMN yrpaBneHust NOTOKOM, MO3BO-
NSIET KOHTPONMPOBATb FOTOBHOCTb YCTPOWCTB K MPUEMY OaHHbIX.

MpsamMon pexum

[Mo3BonsieT gpanBepam yCTPONCTB B cucteme pabotatb ¢ RS-485 wmHon Hanpsmyto, 6e3
AONONHUTENbHbIX NpeobpasoBaHuin AaHHbIX. Heobxoanmo, ecnn RS-485 yctpowncTtea noa-
KIOYeHbI K cepBepy cucteMbl Hanpsimyto 6e3 RS485-Gate ycTponcTs.

Pabouunin umkn

CTteneHb 3arpy>keHHOCTU KaHana atum yctponctsom. Yem bnmke paboumin umkn Kk 100%,
TeM 6onblue 3arpy3ka kaHana. 50% sBnseTca 3HaYeHMeM Mo-yMOSMYaHMI0 1 3HAYUT, YTO Ha
Kaxkgoe ncxoasuee cooblieHne, ynpasnsoLlee yCTPONCTBO HAXOAUTCH B pexnme oxuaa-
HWSI CTONBKO XXe BPEMEHW, CKOIbKO 3aHsina nepegada coodLeHuns.

Hactpownku LLUAM
Cwmotpurte MNyHKT 2.7.2.3.5, “HacTtpouku LUNM gnga wnto3os”

OyHKUUK:
MNepeHa3HaunTb rpynnbl CBETUNBHUKOB

MpuvHYOUTENBHO MOBTOPHO MPUCBanMBaET HOMepa rpynn CBETUNbHUKOB 6e3 nepesanycka
cepBepa. Heobxoammo B criydae U3MeHeHUs1 PU3NYECKOro PacronoXeHUs1 CBETUbHUKOB
Unn ecrnn YacTb CBETUIBbHUKOB Gblria o6ecToveHa npu BKOYEHUM cepaepa.

HacTtpowkn LULUM gnsa wnio3oB

B 6onblnHCTBE criyyaeB mMoAyrb ynpaBrneHusi CBETUIbHMKOM OTKanubpoBaH Ha NMHENHoe
anmmunpoBaHue. Hactponkn WM gns wno3a HeobxoguMbl B pedkuMx cryyasix korga cee-
TUNBHUKU OUMMUPYOTCA HEMMHENHO M3-3a COUTON KOHUrypaumm Moayns unm sameHbl brioka
NUTaHUS CBETUIbHMKA.
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2.7. Bug "Hactpovikun"

Hactponku UMM cocToAT M3 LWECTU CTPOK, KOTOpble COMOCTaBASAKT 3Ha4YeHMEe MOLLHOCTU
CBETUITbHMKA B NPOLIEHTax 3Ha4YeHuo oT 0 4o 255 nogaBaemMoMy Ha AUMMEP CBETUIbHMKA
(cMm. PucyHok 65, “HacTtpoeHHas tabnuua UMM anga 6nokos nutadmnsa Mean Well”).

— LUKMM, 100%

255

— WM, 80%

247

— LKMM, 60%

204

— WM, 40%

160

— WM, 20%

122

— WKM, 0%

0

PucyHok 65. HacmpoeHHass mabnuua LLIMM dns 6nokoe numaHusi Mean Well

Tabnuuya 1. 3HayeHuss mabnuus! LLUVM 0nsi nuHelHoU 3asucumocmu

MowHocTb 3HavyeHue LM
100% 255

80% 204

60% 153

40% 102

20% 51

0% 0
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2.7.2.4. Bpema u gata

HacTponka BpeMeHn No3BosiseT U3MEeHUTb TEKYLLMIA YacoBOW MOSC, BpeMsA 1 AaTy Ha ynpas-
nawouwem yctponctee. Ecnn ynpaensioLiee yCTpPOUCTBO MMEET JOCTYN K UHTEPHETY, TO MOXHO

BKIMIOYNTb CUHXPOHM3ALMUIO CO CEPBEPOM UHTEpPHeT-BpeMeHn (cM. PucyHok 66, “HacTtpouku
BpeMeHn”).

YacoBon nosic 3agaeTcsa rno 4actu cBeTa u ropogdy, Hanpumep MockoBckoe BpeMsi 3Ha4MTCS
Kak Europe/Moscow.

HaCTpOVIKVI Pacnucanus Cepaep KnmeHt CxeMbl AeVicTBHit

&

PesepBHOe KONUpoBaHue Tekyuee pema
09/08/2024 14:19:04

Yacogoii nosic Europe/Moscow
Monb3osatenu u goctyn

WHTepHeT Bpems Bkn

Wnto3bl
Yacoso# nosc

Europe/Moscow e
Bpems 1 gata

WHTepHeT Bpems

HacTpoiika cetn McnonbaoBaTb CMHXPOHW3ALMIO C CEPBEPOM MHTEPHET Bpemehn yepes NTP

Modbus TCP Rata Bpems ¢~
2024-08-09 G 14:18:21 C]

B coxpanuts

PucyHok 66. Hacmpolku epemeHu
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2.7.2.5. HacTtpouka cetu

[Mo3BonsieT HacTpouTb CeTb Ha cepBepe, 6e3 ncnonb3oBaHnsa Beb-nHTepdenca. NHTepderic
HacTpOMKM ceTn npeactaenser cobon Heckonbko obnacten BBoga: HacTporku DNS,
HACTPOMKM LUMO3a MO-YMOSMYaHUIO U HACTPOWMKM AN KaXKAOoro ceTeBoro mHrepdgenca (cwm.
PucyHok 67, “HacTtponkn cetn”).

[nsa nogpobHon nHdopmaumm 0 HacTporike cetn, cmotpute INyHkT 3.4, “HacTtpoika cetn”.

HacTtpoiiku Pacnmcanus Cepeep KnneHt CxeMbl AelicTEuiA r
PesepsHOe KONUpoBaHme HacTpoitku DNS HacTpoiiku wnwsa
Monbsosatenu u gocTyn DNS 1 Wnio3 no-ymonuakmio
8.8.8.8 192.168.34.254
Wniozbl
DNS 2
8.8.4.4
Bpems n gata
DNS 3
HacTpoiika cetn
Modbus TCP CoxpaHuTb YcTaHos!Th
Ethernet: enp2s0 Ethernet: enp4s0 WLAN: wip3s0b1
WnTepdenc enp2s0 UHTepdeiic enpds0 UHTepdeiic wip3s0b1
Tun Ethernet Tun Ethernet Tun WLAN
MAC-agpec 00:E0:4C:E9:40:9D MAC-agpec 00:E0:4C:E9:40:9E MAC-aapec FC:94:E3:32:3E:FE
YNpaBnaTh NOAKMOYEHUEM YnpaBnaTh NOAKNOYEHUEM YnpasnaTh NOAKNOYEHNEM
MopHuMaTh coepmnHeHne MopHumaTh coepnHeHne MogHuMaTh coeanHeHne a

Wcnonbsosats DHCP

192.168.34.81

Macka ceTn

Wcnonbsoeats DHCP

IP-anpec
192.168.2.100

O

Macka ceTy

PucyHok 67. Hacmpolku cemu

Pykosogcteo no akcnnyatauun NO Econex Smart

Ucnonbzoeats DHCP

Wi-Fi SSID

Wi-Fi nanank.
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2.7.2.6. Modbus TCP

[Mo3BonseT HacTpouTb AOCTYN K yrnpasneHuto cuctemon no npotokony Modbus TCP. Ynpas-
neHve cuctemon no Modbus nmeet ypoBeHb MpUBUIIErNIA CPABHUMbIA C YPOBHEM [OCTyna
"Monb3oBaTens".

Mo npotokony Modbus BO3MOXHO:
* [MonyyaTb M yCTaHaBNMBaTb TEKYLLNA PEXMM paboThbl 30H 1N MX MOLLHOCTb B MPOLEeHTaXx.
* [MonyyaTb AaHHbIE C YCTPOWUCTB (CBETUNBHMKOB, AATYMKOB, CHETHMKOB M Op.).

* BbinonHATb 3agaHHble AENCTBUA MO Tpurrepy HaCTpOGHHOIZ KHOMKN U nosny4yaTtb TEKyLllne
COCTOAHNA KHOMOK.

HacTtpownku Modbus TCP cepBepa

Modbus BkntoveH
Bkntovaet nnu otkntodaet Modbus cepsep. No-ymonyaHuio Modbus cepBep BbIKITHOYEH.

IP-appec

Appec, k kotopomy npusasbiBaetcsd Modbus cepsep. No-ymonyaHuio 0.0.0.0 — npues-
3bIBaETCHA KO BCEM AOCTYMHbIM CETEBbIM MHTEpdencaM. Bo3amoxHo 3aaaTh IP-agpec onpe-
AENeHHOoro ceTeBoro UHTepgenca, 4todbl Modbus cepBep 6bi1 JOCTYNEH TONbKO Yepes
3TOT UHTEpPheNcC.

TCP-nopt
MopT npuesaskn Modbus cepsepa. No-ymonyaHuio 502 — ctaHgapTHbIM nopT Modbus TCP.

ID ycTponcTBa
ID no npotokony Modbus, cuctema urHopupyet 3anpocsl, ecnu ID He coBnagaert.

Kapta Modbus

Kapta Modbus coctouT 13 3anncen, KOtTopble NPMBA3LIBAET OAMH UM HECKOSTIbKO PErncTpoB
Modbus k 30Ham, ycTponcTBam UsiM Morb30BaTeNbCKUM KHOMKaM cuctemsl (cM. PucyHok 68,
“3anucu kaptbl Modbus”).

300002 SﬂeKTDOCLIeTHVIK.MepKypVIﬁ (RS-485): [207]
MouyHocTy, BT [1]: uint16

300003 OMEKTpOCYeTYMK MepKypuit (RS-485): [207]
MouwHocTy, BT [2]: uint16

300019 AnekTpocyeTunk Mepkypwit: 301 [72]

1
300020 [oTpe6neHHas anekTpoaHeprus, kBT-u: float32

400000 3oHa: IT-oToen

[Pexxum: uint8 | MowHocTb: uint8]: uint16

PucyHok 68. 3anucu kapmbi Modbus

Bce 3HaveHus, 3anunceiBaemble B pernctpbl Modbus nuwyTcsa B Big Endian nopsgke 6anT.
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Kaxxgasa 3anuce B kapty Modbus pgomkHa 6biTb gobaBneHa BpydHyto. [pu gobasneHum
3anMcy ykasblBaeTCs agpec HavarnbHOro perncrpa m obbekT NpuBA3KK 3anmcy (CM PucyHok
69, “Ouanor gobasneHus 3anucu yctponctea B kapTy Modbus”).

HacTpowka peructpa

— HavyanbHblii perucTp

19
— MpuBAska

YcTponcTBO v
— YcTpoicTBO

3nekTpocyeTuynk Mepkypwuia: 301 [72] v
— CBOWCTBO

MoTpebneHHan anekTpoaHeprus, KBT-y v
— Mpeo6pasosaTh K TUMNY

float32 -
— MHoxuTenb

1

Bce 3HauyeHusa sanucbiBaloTcA B pernctpbl Kak Big-Endian (mopsgok
6alT B perucTpe u NopsaAoK perucTpos).

CBOCTBO yCTpPOWCTBA 3anucbiBaeTcA B PErMcTpbl BBOAA, KOMYECTBO
3aHATbIX PErMCTPOB 3aBUCUT OT TWMa CBOMCTBA.

OTmeHa Ok

PucyHok 69. [uanoe dobaeneHus 3anucu ycmpoutcmea e kapmy Modbus

30HBbI

[lnsi 30Hbl B OAMH PEerncTp XpaHeHUsl 3anuCbiBaeTCs PeXUM paboTbl 30HbI U €€ MOLLHOCTb B
npoueHTax.

Pexum

OXx00 — aBTOMATUYECKUIN pexnm paboThbl; noboe He HyneBoe 3Ha4YeHUEe — PYYHOW PEXUM
paboTbl. Cuctema npegnountaeTt ncnonb3osatb OxFF ang o603HayYeHns py4HOro pexxuma.

MowHocTb
MpoueHTbl oT 0 Ao 100 (MnNun oT OxO0 A0 Ox64 B LWECTHaALATEPUYHON KOOMPOBKE).

Tabnuuya 2. Cmpykmypa peaucmpog 30HbI
CmelweHue MepBbIK 6anUT perncrpa Btopow 6anTt perncrtpa

0 Pexum MowHocTb, %
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Mpumepsbl:
* OXx0064 — 30Ha B aBTOMATU4YECKOM pexmnme ¢ mowHocTbio 100%.
* OxXx0032 —30Ha B aBTOMATMYECKOM peXMME C MOLLHOCTLIO 50%.
* OxFFOO — 30Ha B py4HOM pexume C MOLHOCTbIO 0%.

* OxFF50 —30Ha B py4HOM pexunme ¢ MmoHOCTb 80%.

YcTtponcrtBa

3Ha4yeHnsi CBOUCTB yCTpOﬁCTB 3afncbiBalOTCA B BO BXOAHbIE PETNUCTPLI, KONMM4eCTBO 3aHNMae-
MbIX PETMCTPOB 3aBUCUT OT Bbl6paHHOFO BbIXOOHOIO TUNAa.

[nsa ycTtponctea Heobxoanmo 3agath cnegyrowme napameTpbi:
CBouncrtseo
KoHKpeTHOe CBOMCTBO, 3Ha4YeHne KoToporo byaert 3anncaHo B pernctpbl Modbus.

NMpeoGpa3oBaTb K TUNY

[MpuBOOMT CBOMCTBO K OnpeaeneHHOMY TUNy AaHHbIX U pa3MepHocTu. No3ssonseT addek-
TMBHO MUCMNOSb30BaTb PErNCTPbl AS11 CBOMCTB, 3HAYEHUS1 KOTOPbIX HEe MpeBbILatoT Makcu-
MarnbHY0 BMECTUMOCTb perncrpa.

MHoOXuTenb

3HayeHune, Ha KOTopoe OOMHOXaeTCcs CBOMCTBO nepep 3anucbio B pernctp. MNpumeHsaetcs
B OCHOBHOM [114 3anncu AeNCTBUTENbHbIX YMCEN B LEeNIOYUCTIEHHbIE PErMCTPbI Kak Ymcen ¢
JoMKCUPOBAHHOW 3ansATON.

NHaekc anemMeHTa MaccuBa

AkTyaneH ecnu BblbpaHHOE CBOWCTBO — MacCuB, B 3TOM Cllydae B KauyecTBe 3Ha4YeHus
CBOWCTBA BbICTYNaeT BblOpaHHbI 31eMeHT MaccuBa.

Tabnuya 3. Cmpykmypa peaucmpos ycmpoticmea

CwmelieHue MepBbIN 6anT perncTpa Btopown 6anT perncrtpa
0] 0-n 6anT cBoncTBa 1-n 6anT cBOMCTBA

N / 2 N-1 6anT cBOMCTBa N 6anT cBoncTBa

KHonku

CoCTOSIHMS KHOMOK cogepxartca B perncrtpax (bJ'IaFOB. ﬂ,J'IFI 3anmnarwmx KHOMOK B perncTpe
COOEePXNTCA ee aKTyalibHOEe COCTOAHUE. He 3anunarowas KHomnka Bcerga 3HaunTCs Kak oTxa-
Tas.

KHOMKa HaxumaeTtcs, ecrnn B NPUBSA3aHHbIN K HEW PerucTp 3anucaHo 3HadveHune 1. [na He
3anunaroLlen KHOMKK BbINOSHAETCA OAHO HaXaTue N 3Ha4YeHue B permctpe CHoBa nepexoauT
B 0. [na 3anunatolien — 3Ha4YeHne B perncrpe ocraercs 1, noka He BygeT 3anmcaH 0 nnu
KHOMKa He BygeTt oTxkarta ApYyrMM BO30EeNCTBUEM.
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2.7.3. KnueHT

Bknagka "KnneHT" cogepXXmUT HaCTPOWKK NnoKarnbHble AN JaHHOro MHTepdpenca nporpammel,
6yab To MK nnn nybnuyHbIn TepMuHan.

2.7.3.1. UnTephenc

HacTporku nHTepdenca no3sonser U3MeHUTb BUA U NoBedeHne nporpammbl (CM. PucyHok
70, “HacTtpounkn nHtepdenca”’). Bo3aMOXHblI Kak KOCMETUYEeCKNe U3MEHEHUs, Tak U OOMOMHU-
TernbHblEe OrpaHNYeHns 4na HENPUBUNENMPOBaHHbIX MONb30BaTENEN.

WHTepdeiic O TeMHas Tema

BktoyaeT TeMHOe opopMeHme uHTepdeica NporpaMmmbl
PIN-kop PaspewunTb pefakTUpoBaHUe coeguHeHUn

JToboit nonb3oBaTenb MOXeT ﬂOﬁaBﬂﬂTb, yAanaTb U peAakTUpoBaTb coegnHeHus
Aemo-pexum CKpbITb KHOMKY BbiX0Aa B OCHOBHOM MHTepdence

D Ha TepMUHanax BbIiXo U3 NporpaMMbl BbiKJlFOHaeT TepMUHar. CKprTMe KHOMKU yﬁmpaeT BO3MOXHOCTb
BbIKJTIOYEHWA TepMUHana y HenpuBUIIMTOPOBaHHbIX nonb3oBaTenemn

Mopnepxka 3D Buga
AKTMBMpyeTCﬂ TONbKO ANA TeKyulero cepeepa U rnosib3oBaTesisd

a CoxpaHuTb

PucyHok 70. Hacmpolku uHmepgbelica

TemHasa Tema
BkrtoyaeT TeMHOe odhopmMmrieHne nHTepgenca.

PaspewunTb pegakTupoBaHue coeanHeHUN

Pa3peluaeT unu 3anpelwiaeT pefakTMpoBaHuMe MOAKIIONEHU AN HeaaMWHUCTPATUBHbIX
nonb3oBatenen. Ecnu Tekywee nogknodeHne K cepBepy UMEET pornb aaMUHUCTpaTopa,
TO pedakTUpoBaHWe coeanHeHui GyaeT AoCTynHo. MHaye, npu OTCYTCTBMM MNOAKMOYEHUS
UV NOAKIIOYEHMMN C NPUBUNEMMSIMI NOMb30BaTENsl, HEBO3MOXHO OyAeT OTpedaKkTMpoBaThb
coeauHeHMs.

CKpbITb KHOMKY BbiXoAa B OCHOBHOM UHTepcdence

[Mo3BonseT ckpbITb KHOMKY "Bbixoa" v OCyLEeCcTBASATb BbIXO U3 NporpaMMbl Yepes KHOMKY
"AOMWHUCTPATUBHbLIN BbIX04" B HACTpoMKax MHTepdenca KnmeHTa. AKTyanbHoO Ans TepMmu-
HaroB, Tak Kak KHomka "Bbixoq" BbIKNOYaeT TepMUHarn.

Moppepxka 3D Buaa
Bkntoyaet ctpanHuyy "3D Bug" Ha neBoun naHenu HaBurauuu.

2.7.3.2. PIN-kop

PIN-kog no3BonsieT orpaHnynTb OOCTYN K MHTEpdhency nporpaMmmbl, 6nokmpysa Bce pyHKUUK
ynpasneHusa 0o BBoda koda. dta (PyHKUMA npeaHasHadeHa Ans Ucnonb3oBaHUsa Ha nybnuny-
HbIX TEPMUHANax, rae OCTyn AOMKHbI MMETb TONbKO 0400pPEHHbIE NOb30BaTENMN.

Hactponikun PIN-koga nmetot asa nyHkta (cMm. PucyHok 71, “Hactponku PIN-koga”):
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Tpe6oBaTb PIN-koa
BkntoyaeT 3anpoc koga Ans B3anMoaencTBus ¢ NporpamMMon.

PIN-kop
Koa ona poctyna.

WHTepdenc O Tpe6oBaTb PIN-kop
[Owuanor BBoaa PIN-kofa oTo6paxaeTcsi npu 3anycke nporpammbl unum nocne 30 cekyHA HeaKTUBHOCTH

ARk PIN-koa

Jlemo-pexum

PucyHok 71. Hacmpodlku PIN-koOa

Ecnu BknoyeH 3anpoc PIN-koga, To nocne nepuoga HeakTUBHOCTW MporpaMmmbl UnNu cpasy
nocrie 3anycka, nporpamma 3anpawmBaeTr kog Aans goctyna (cm. PucyHok 72, “Onanor
3anpoca PIN-koga”), 6e3 BBoga KOTOPOro octanbHble yHKUUN NHTepdenca HeqOCTYMHbI.

‘ Econex Smart

PIN-Kkoa bhokmpoBKa

Lna pocTyna K ynpaBNeHUIO CUCTEMON HEO6XOAUMO
BBecTU PIN-koa

PIN-kog

PucyHok 72. [uanoe 3anpoca PIN-koda

2.7.3.3. Bpema un gata

[Mo3BonsieT HaCTpPOUTb BPEMS Ha TepMuHare, ecrnn oH 3TO NogaepXmBaeT. HacTponkn naeH-
TUYHbI [TyHKT 2.7.2.4, “Bpema v gara” ToNbKo N8 TepMuHana, Ha KOTOpoM 3arnylieHa npo-
rpamma.

2.7.3.4. Hactpowuka gucnnes
[Mo3BonsieT BbIKNOYaTb 9KpaH TEPMUHANA NPy HEAKTUBHOCTU AN S3KOHOMUKU ero pecypca.

J[loCTynHbIe HACTPOWKMU:
BbiknioyaTb Agucnnen NnpyM HeakKTUBHOCTYU

OrTknitovaer 9KpaH, ecliin He ObINO NONMb30BaTENbCKON aKTMBHOCTM B TEYEHMue HaCTpOEeH-
HOro nHTepBarna.

BpeMﬂ HeaKTUBHOCTU A0 OTKNHYEeHUA, MUHYThHI

MHTepBaJ'I OXnagaHna akKTMBHOCTU MOJIb30BATENA nepen OTKIMIYEHNEM 3KpaHa. MNon akTme-
HOCTbIO nosnararTcA — ABMXEHNUE MbllUK, NMPUKOCHOBEHUE K ceHcopHon naHenn, BeBoa C
KrnaBuaTypbl.
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2.7.3.5. Hactpouka cetu

AHarnorn4yHo HacTpouke CeTu cepBepa, HO ANs FoKanbHOro ycrpomcrtea. [JocTtynHo Aons tep-
MUWHaroB.

[ns nogpo6Hon nHdopMmauumn o0 HacTponke cetn, cmoTpute IMyHKT 2.7.2.5, “HacTtponika cetun”
n MNyHkT 3.4, “HacTtpowka cetun”.

2.7.3.6. lemo-pexum

[emMo-pexum 3anyckaeT BUpTYyarbHbIil cepBep B MHTepderice Nporpammbl, No3BOMsAs Nonb30-
BaTbCS CUCTEMOW yrpaBrneHns 6e3 HanMuus peanbHOro cepeepa. ATOT PEXUM NpeaHasHavyeH
[1NA 03HAaKOMIEHMSA C CUCTEMOMN yrpaBneHus.

WHTepdelic OemMo-pexum
3arpy»aeT rotoBbli JeMO-NPOeKT U 0To6pa)kaeT ero B nporpaMmMe 6e3 He06X0MMOCTU BO BHELUHEM
cepBepe
PIN-kop
[emo-06beKkT
[eMo-pexxum <be3 uameHeHunn> v 9KcnopTuposart...

B coxparuts

PucyHok 73. [uarnoe 3anpoca PIN-koda

Manoyvka "[demo-pexum'" BKIOYAET UM BbLIKIOYAET AeMo-pexum. [Npu BKNYeHUn gemo-
pexnmMa aBToOMaTUYeCKn Co30aeTCa CoeauHEeHNe K BUPTyaribHOMY CepBepYy.

Bce nameHeHus BHeCEHHble B 0eMO-OObEKT COXpaHSIlOTCA Npu nepesanycke nporpammbl U1
OyayT CTepTbl TOMBKO NpY CMEeHe AeMO-00beKTa Ha OPYroNn.

B nporpamme goctynHbl cnegyowme [1emo-06beKTbi:
MNMycTon o6bekT
[ns HaCTPONKN CUCTEMbI C HYIS.

Llex Econex

BupTtyanbHas konusa uexa Econex ¢ HaCTpOEHHbIMM 30HaMW, CBETUIMbHUKAMU U OpYrUMU
ycTpouncTeamu. Mimeet 3D oTobpaxeHue.

U3 chbanna
lMo3BonseT 3arpy3nTb N0OOM 06BLEKT N3 CTaHAAPTHOrO (hanna pe3epBHOM KOMUN KOHAUry-
pauuu.

<Bbe3 nsmeHeHuna>
He mMeHseT TekyLwmnn 4eMO-00bEKT, COXpaHsisi BCE BHECEHHbIE U3MEHEHUS.

Tekywnn OemMo-00BbEKT MOXHO SKCMOPTUPOBATb B CTaHAAPTHbIA dhani pe3epBHOM Komnum
HaXaTnem Ha KHOrMKy "3kcnopTupoBaTh..'".
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2.7.4. Cxembl pencTBmu

CxeMmbl OenCcTBUN NO3BONAIT 3a4aTb NOSb30BaTESNbCKY0 NOMMKYy paboTtbl cuctemsl. C nomo-
Wb rpau4eckon Cxembl, COCTOSILLEN U3 Yy3MOB U COeQUHEHUN, co3haeTca gencTBue (CM.
PucyHok 74, “Cxema gencrems’), KOTOpOe MOXET ObITb MCNOMb30BaHO B pacnucaHnm nnu no
Ha)kaTuO KHOMKW.

HacTtpoiiku Pacnucanus Cepaep KnueHt CxeMbl AeVicTBHit H
Q Mowck
Kuonka X
a8 MOUHOCTb N0 BHELHE...
CucTemHoe aeiicTane
Knonka v o
a8 MOUHOCTb MO BHYTpE...
CuctemHoe aeircTane * Keonka
a MNepesecTn B aBTOMAT... . CROTHEEDE:
CuctemHoe aeiicTane * O fa <]
a8 MepeBecTyn B py4YHON p... . O LIRS Ecnn b
CucTemHoe aeicTane * AkTHBa uus peicTens O
Hawara Qmem——————0O Ycnosue
a YCTaHOBMUTb MOLIHOCTb
Cuctemoe aeiicTane 8 sanunaiouan () EADCETD
Wnave
YCTaHOBMTB MOLHOCTS X
MoujHoCTb No KHomKe H Boixoa
BbINONHATL
Lienoe uncno X .
O na &
MOWHOCTb MO KHOMKE U Aa... e
3nauenue
100
S Oowm % 0 %Q
Mo BHyTpeHHeMy AaTumKy C... : MotwHocTb Npu HaxaToit
KHonke
+ [Nob6asute
Lienoe uncno X

PucyHok 74. Cxema Oeticmsusi

2.7.4.1. Y3nbl

Y31bl — OCHOBHbIE KOMMOHEHTbI CXEM AEWUCTBUW. Y3en BbIMMAANT Kak BepPTUKasbHbIN NPAMO-
YroflbHVK Ha CXeMe, rae Ha NeBOoW rpaHn HaxogaTcs BXOAbl, a Ha NpaBon — BbIXoAbl y3na (CMm.
PucyHok 75, “Y3en yctponctea "[atunk ocseleHHoCcTn™).

J[laTuuK oCBeLeHHOCTH X

YCcTponcTBO v *

CUrHanmanMpoeath O...

O Ba M <

AKTMBaUUs feicTeus O
WHTepBan onpoca O

MHoXuTenb HopManusayuu O

OcBeuLeHHOCTb, K O
OwuebKK Npuema O

MowHocTb curHana, gbm O

PucyHok 75. Y3en ycmpoucmea "[Jam4yuk oceeuw,eHHocmu"
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CocTaBHbl€ KOMMNOHEHTbI y3Ia CXeMbl:

HasBaHue y3na
HaxoguTcs B 3aronioBke y3na psgoM C KHOMKOW yaaneHus:.

Bxoabl
HaxogaTcs Ha neBow rpaHn yana, NpuH1UMatoT B cebsi BXxoasaLume CoeanHEHNS.

Bbixoabl
Haxogartcsa cnpaBa, No3BONAT co3aBaTb UCXOOSLWME COEONHEHUS.

CBoucTBa

Mons BBOOA HA OCHOBHOM paGoqu none ysra, MoryT ObITb conpsaXeHbl C BXOOOM U BbIXO-
aom. MNogkntoveHne Bxoga OTKYaeT conps’>xeHHoe nore BBoaa.

CeoKcTBa MMEIOT amanor HacTpoek (cMm. PucyHok 76, “HacTtponku ceoncTea”), KOTOpbIA NO3-
BOMNHAET OrpaHn4YMTb BO3MOXHbIE 3HA4YeHWs CBOWCTBA, a Takke 3afaTb MNoNnb3oBaTerbCckoe
Ha3BaHWe JaHHoro ceouncTBa. Ecnn BbiBbpaH NyHKT "[ocTynHO wn3BHe'", TO 3TO CBOMCTBO
Oynet JOCTYMHO ANSA HACTPOWKM Mpu pefakTUpoBaHMM pacnucaHust UM KHOMKW C 3TUM Oen-
ctBuem (cM. PucyHok 77, “CBOMCTBO B pedakTope pacnucanuns”).

CsouncTtBa nonsa

BHyTpeHHee Ha3BaHne value
Tvn AaHHbIX integer
OnucaHue 3HaueHue

[0CTyrnHO U3BHE
[MozBonser 3ajaBaTb 3Ha4yeHue cBOWCTBa U3 peaakTopoB
pacnucaHn|a U KHOMOK

— BHelwHee onucaHue

MOLLHOCTb NO KHOMKe

[ins pepakTopa pacnucanuii U KHOMoK

— MuHUManbHoe 3HaYeHne

0 ‘

— MakcuManbHoe sHa4yeHune

100 ‘

OTmeHa Ok

PucyHok 76. Hacmpolku ceolicmea
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PepakTnpoBaHue To4Kmn
— Bpems Havana

00:00:00 o©

— Bpems KoHua

23:59:59 o©

DeiicTBua

Deiictene

[Ba pexuma MoLHOCTH v

KHonka

‘ 50% -

— MowwocTs

100 ‘

MoLHOCTb Mo KHOMKe
[50| l

+ [o6asuts

OTtmeHa Ok

PucyHok 77. Ceolicmeo e pedakmope pacrucaHusi

Bxoabl U BbIXoAabl

LiBeT BxOo4a 1 BbiIxoA4a y3na O3HavYaeT OXuaaembl TUM aHHbIX (CM. PucyHok 78, “Bxoabl 1
BbIXOAbl PA3fIMYHbIX TUMOB AaHHbIX”).

3Ha4yeHue LUBEeTOB:
CBeTno-CuHUm
Llenoe uncno.

CuHun
[po6Hoe yucro.

OpaHxeBbin
Jlornyeckoe 3Ha4veHue.

XKenTtbin
Ctpoka.

CupeHeBbIn
Cnucok 3HadYeHun.

Benbin
JTtobo1 13 BbILENEPEYMCIIEHHbIX TUMOB.
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Llenoe uucno X Mepeuncnenne X

3HaueHue

O 0 *O O SIS 7 *O MepemeHnHasn X
Opo6Hoe uncno X Cnncok X HassaHue nepewme... o
O CoxpaHuTb
3HaueHne Copepxumoe
O o 20 O 1 QO O Hovansuos savenne
3arpysutb O
Jlornyeckoe 3HayeHue X CTtpoka X
WetnHa
O Het v QO O Copepxumoe *O

PucyHok 78. Bxo0bI u 8b1X00bl pa3nuyHbIX murnog 0aHHbIX

Tarke, BXOO MOXET WUMETb AOMNOMHUTENbHOE LBeToBoe 0603HayeHue (cMm. PucyHok 79,
“Bxogbl ¢ 4ONOSMHUTENBbHBIMK 0603HaYeHMAMN™):

KpacHoe kKonbuo

Bxop TpebyeT Bxodsilee COeAMHeHVe, eCrnu COeAMHEHWs HeT, y3en He OyaeT Bbinor-
HATbCS.

duonertoBoe KOnNbLO
OTcyTCcTBME CUrHana Ha 3ToOM BXO4e He OCTaHOBUT BbIMOJSTHEHME y3na.

+ CnoxeHue x ObveauHeHne x
o Cnaraemoe o MeperuHan BeTBs
o Cnaraemoe o BropuuHan eeTeb
Cymma O JaKHme O

PucyHok 79. Bxodbl ¢ 0ononHumernbHbIMU 0603Ha4eHUsIMuU

2.7.4.2. Jloruka BbINOJIHEHUSA

Y31bl cXeMbl BbIMOMHAKTCA MO ovyepean, HadnmHada C y3rnoB 6e3 BXOAdALnNX CoeanHeHnn. Y3anbl
BbIMOJTHAKTCA B TaKOM Mnopsaake, 4YTOObI npu BbINOINMTHEHUW Yy3@na, BCe npenbiaylune CBA3aHHbIe
Y35bl YXe ObINK BbINOMHEHBDI.

Y3en He BbINOMHAETCs, ecnn Ha Nobom M3 ero BXxoaoB (He NOMEYEHHbIX qI)VIOJ'IeTOBbIM KOIb-
LI,OM) OTCYTCTBYET CuUrHar. CurHan moxert OTCYTCTBOBaATb €CJI1 Ha BXOA€e HET NOAKIMKYEHUA N
3TOT BXOA He CBsi3aH CO CBOMCTBOM, WUIN Xe I'IpG,EI,bI,EI,yLIJ,VIIZ B LIENno4Ke y3en He nepepan cur-
Harl.

C nomowbto y3noB 13 kareropum "KOoHTponb WCMNONHEHMA'" BO3MOXHO KOHTPONMPOBaTb
NopsAAOK BbINONHEHNA OPYrUX Y3MoB.

OnuncaHue Bcex y3noB u nx oyHKunn cmotpute B [Npunoxenne C, Cxemsl detcmeaud, onuca-
Hue y3ro8.
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'maBa 3. Hactpounka Econex RF-Gate

Econex RF-Gate wumeer Web-untepdenc, npegHasHavyeHHbI AOnsi NepBOHaYaribHON
HaCTPOWMKM 0CTyna, HACTPOMKN CETEBbIX NOAKITIOYEHUIN U CEPBUCHOIO OBCNYXMBAHUS.

Mpn nepBom 3anycke unu npu cbpoce Ha 3aBoackue HacTtponkm RF-Gate
UMeeT cnegyoline napameTpbl:

Mma nonb3oBaTens

admin

Maponb
admin

IP-appec LAN 1
192.168.1.100

o IP-agpec LAN 2

192.168.2.100

IP-appec Wi-Fi
192.168.3.100

Ha3saHue cetun Wi-Fi

EconexServerAP_xxxx

Maponb Wi-Fi
CoOTBETCTBYET Ha3BaHWUIO CETMW.

CepBep EconexSmart ucnonbayer criegyroline ceTeBble MPOTOKOSbI U
nopTbl:

TCP 23140 n TCP 23141
[nsa cBs3u ¢ KNMeHTckon nporpammon EconexSmart.

0 ..

Ana goctyna k Web-uHtepdency.

TCP 502
[na Modbus TCP cepsepa, ecrnv OH BKIHOYEH.
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3.1. Bxoa B Web-untepdenc

Hoctyn k Web-uHTepdenicy ocyLiectBnaeTca ¢ NOMOLLbO UHTEPHET-Opay3epa No ceTeBoMy
agpecy RF-Gate (no-ymonyaHuto 192.168.1.100).

Mpun nogkntoveHnn Kk Web-uHtepdency, nonb3oBaTtens BUOUT CTpaHuLy aBTopu3auuu, Kak
nokasaHo Ha pucyHke PucyHok 80, “CtpaHuua astopmusaumn’. [JJocTyn K HacTponkam UmMeroT
BCe Monb3oBaTenn C ypoBHeM pJoctyna "AgmuHuctpartop”. Mo ymonyaHuio cyLiecTByeT
TONbKO OAMH Monb3oBartenb ¢ normHom/naponem admin/admin.

Econex Smart:
KoHdourypaums

Bepcua 4.2.1

AzbIK

Pyccrmi ~

MmA none3oBEaTens

admin

Napone

PucyHok 80. CmpaHuuya asmopu3ayuu
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3.2. O6wwmu Bng Web-nHtepdenca

Web-nHTepdenc coctonT u3 cnegyrowmx CTpaHuL:
0O630p
O0bLwume cBeaeHnst 0 COCTOAHUN CUCTEMBI.

HacTponka cetm
Hactponka Ethernet n Wi-Fi.

Hactpowka BpemeHum
HacTtpovika TekyLero BpeMeHu, 4acoBOro Nosica U CUHXPOHU3aLMN C UHTEPHET-BPEMEHEM.

anaBneHMe nonb3oBaTesiIasMun
[lob6aBneHue, yoaredHne n pegaktmposaHune nonb3oBaTesen.

YnpaBneHue KkoHdurypaumen
CoxpaHeHwne 1 BOCCTaHOBIIEHNE HAaCTPOEK CUCTEMBI.

CepBucHoe oocnyxxnBaHume

OOGHoBMNEHME NPOLUMBKA, pe3epBHOE KOMMPOBaHME N BOCCTAHOBMEHME, HAcCTponKa rpadm-
4yecKoro BblBoAa, nepesarpyska, c6poc HacTPOEK.

3.3. O630p

CtpaHuua "0630p" coaoepXuT KpaTKoe OnvcaHue TeKyLero COCTOsIHUS YCTPONCTBA: BEPCUIO
NPOLUMBKK, MOCreAHee BPEeMS BKIIKOYEHUS, TeKyllee BpeMs, a TakkKe OnmMcaHme akTUBHbIX
ceTeBbIX nogknoyeHni (cm. PucyHok 81, “O6wmin Bng Beb-nHtepdeinca, sknagka O63op”).

Smart: KoHdurypatop

Osa0p O630p

Hactpoiika cetn

VHdbopmauna o cucteme

HacTtpoiika BpemeHn

Bepcus npolwmsku EconexSmart 4.8.1-testing4
Ynpasnexue
nornb3oBaTensmu TekyLiee Bpems 10.08.2023, 18:29:08
YnpasneHue Bpems BktodeHuns 10.08.2023, 12:06:12

KOHurypauuen
JaHHble OC linux 4.19.2-1-MANJARO x86_64 x86_64-little_endian-Ip64

CepsucHoe obcnyxusaHue

3arpyska npunoxeHui

22 Windows # Android A Linux PykosogcTso

CocTosiHne ceTu
HasBaHue Tun IP-agpeca BknoveHo
enp3s0 Ethernet 192.168.34.80/23 v
192.168.1.180/24
192.168.2.181/24

Wlip4s0b1 WLAN 192.168.5.254/24 v

PucyHok 81. Obwut sud seb-uHmeppedca, eknadka Ob630p
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3.4. Hactpouka cetu

CTpaHuua HacTpoek CeTU COAepXUT ABe BKIaAKM HACTPOEK: HACTPOWMKN CeTEBbIX MOAKIoYe-
HUM 1 HacTponkn DNS-cepBepoB C HACTponKamu LLS03a NO-yMOMYaHUIO.

Bo3MOXXHO ABa OCHOBHbIX BMAaA NOAKITHOYEHUS:

Ethernet
NMpoBogHOE Nogkto4eHe.

WLAN
BecnpoBogHoe nogknoveHne, MoXxeT p860TaTb KaK KIMMeHT N KaK TO4YKa AocTtyna.

3.4.1. Hactpouku Ethernet

Hactpouku Ethernet nogknioyeHus nossonstoT 3agatb IP-agpec n macky cetn gnga onpege-
neHHoro ceteBoro wuHTepdenca RF-Gate. Kaxgbin ceteBon uHTEpdENC MOXET WUMETb
Heckonbko |IP-agpecoB (cM. PucyHok 82, “Ceonctea Ethernet nogkntouenns”).

CeTeBble NoAKNIYeHna Lnto3 1 DNS

Ethernet: enp3s0

WHTepdenc enpaso
Tun Ethernet
MAC-agpec 24:1C:04:06:BD:4B

YNPaBNATE 3TUM NOAKIHKYEHNEM
MOAHMMATE COEANHEHNE

[ Wecnone3oeaTe DHCP
IP-agpec

192.168.34.80

Macka ceTh

255.255.254.0

=+ NoGasuTe IP

PucyHok 82. Ceolicmea Ethernet noOknto4eHus
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CsowncTBa NogkIoyeHus:
UHTepcenc
HasBaHune unsndeckoro ceteBoro nHtepgenca.

Tun
dunsumdeckmnn TMn nogknodeHusa, Ethernet nnmn WiFi.

MAC-appec
dusnyecknin agpec nHTepgenca

anaBn;lTb 3TUM NnoakKnr4yeHnem

Ecnu NYHKT O€aKTUBMpOBaH, TO CUCTEMa HE NPUMEHAET HaCTpOﬁKM K 3TOMY NOAKIIH4e-
Huto. MNonesHo ansa cny4yaes, rge nogkro4yeHmne yrnpaenidaeTcd BHEWWHUMN nporpaMmmaMu.

NMogHnmaTb coeguHeHue
Ecnn nyHKT geakTMBMpOBaH, TO NogknoyeHne yaet NpuHyauTeNbHO OTKIKOYEHO.

Ucnonb3oBatb DHCP

Ecnn nyHKT akTMBMpOBaH, nogkntoyeHne nony4vaet cson IP-agpec ¢ BHewHero DHCP-cep-
Bepa.

Cnucok IP-agpecoB n Macok cetu

3pecb 3apatotca ctatudeckue |IP-agpeca nogkntodeHus. STOT MYHKT He akTMBEH, ecrnu
BblGpaH NyHKT "Micnonb3oBaTe DHCP".

3.4.2. Hactpoukun Wi-Fi

Ecnn tun nogkntoyenns — Wi-Fi, To nogkntoyeHne nmeeTr AOMNONHUTENbHbIE CBONCTBA (CM.
PucyHok 83, “Ceounctea Wi-Fi nogkntoveHns”). Wi-Fi nogknoyeHne moxeTt pabortatb B ABYX
pexumax: KMMeHT 1 ToYKa JocTyna.

CeowctBa cneunduyHblie ana Wi-Fi nogknioveHns
* B pexnme knuenta, RF-Gate nogkritoyaetcs K yxe cywectsytowwen Wi-Fi cetu.

Wi-Fi SSID
HassaHue To4kun gocTtyna, K KOTOpOW MPOUCXOAUT MOAKMIOYEHNE.

Maponb Wi-Fi
[Maponb ans gocryna K ceTu.

» B pexxume Toukm pgoctyna, RF-Gate cosgaet cobetBeHHyo Wi-Fi ceTb 1 oXXngaet nogkrto-
YEHUSA KINMEHTOB.

Wi-Fi SSID
HasBaHue co3gaBaemMon ToYKM JocTyna.

Pykosogcteo no akcnnyatauun NO Econex Smart Ctpanvua 72 n3 115
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Maponb Wi-Fi
Maponb ons gocTyna K CO34aHHOM CeTu.

KaHan Touku AocTyna

Kanan Wi-Fi cetn, cnyxxut ansa Beibopa yacTtoTHOro guanasoHa. B 6onblumHcTBE cny-
YaeB, MOXHO OCTaBWUTb 3HaYEHWE MO-yMOSYaHWUIO; U3MEHEHNE UMEET CMbICH, ecrnv
nobnusoctu ectb Wi-Fi poytepbl yxxe paboTtatolime Ha JaHHOM KaHarne.

Cnucok IP-agpecoB n macok cetu

B pexume Toukm poctyna, RF-Gate BeicTynaet B kadectBe DHCP-cepBepa, noatomy
BCE MOAKIOYEHHbIE KnMeHTbl byayT nony4datb IP-agpec B nogceTtun, 3agaHHON B 3TOM
cnucke.

WLAN: wipdsOb1
WHTepdenc wip4s0b1
Tun WLAN
MAC-aapec 08:95:2A5D:A8:5A

YNPABNATE 3TUM NOAKTHYEHUEM
MoOAHWMATE COEAMHEHWE

CeTk Wi-Fi (S8ID)

CantTouchThisTerminal

Naponk Wi-Fi

PEsKIM TOYKM AOCTYNA
KaHan To4ku gocTtyna

11 o

Mcnonk3oeaTe DHCP
IP-agpec

192.168.5.254

Macka ceTu

255.255.255.0

=+ OoGaeuts IP

COXpaHWTb HACTPORKM

PucyHok 83. Ceoticmea Wi-Fi noOKno4eHuUs
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3.4.3. Hactpoukn DNS u LLnto3a

OTa BKnagka 3agaet obuimMe HaCcTPOMKM AN BCEX CETEBbIX MOAKMOYEHUN (cMm. PucyHok 84,
“‘HacTpouiku cetu: HacTpouku wro3a n DNS”).

LLino3 no-ymonyaHuio
IP-agpec wno3a ans ocTyna K UHTEPHETY UIK APYrMM NOACETSIM.

HacTtponku DNS

MepeuncneHne DNS-cepBepoB, k kotopbiM RF-Gate obpaisaetca ans paspelleHus
AoMeHHbIX UMEH. MoaaepxmBaetcs 4o 3 DNS-cepBeposB.

HacTtpounka cetu

CeTesble NOAKNHYEeHWA L3 u DNS

LLnto3 no-ymosHaHuo
Linkos

192.166.34.254

YCTAaHOBHUTh

HacTtpoikn DNS

DNS 1

6688

DNS 2

5844

DNS 3

YCTaHOBUTE DNS

PucyHok 84. Hacmpoliku cemu: Hacmpouku wiito3a u DNS
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3.5. HacTtpounka BpemeHu

[Mo3BonsieT HacTpanBaTb BPEMS, HAaCOBOM NOSC U CUHXPOHMU3ALMIO C CEPBEPOM MHTEPHET-BpE-
meHn (NTP) Ha RF-Gate (cm. PucyHok 85, “HacTtpoiika BpemeHun”).

Ecnu BkntoyeHa cnHxpoHunsauma ¢ NTP, To gaTta n Bpems yctaHasnmeatoTCcs no nHgopmaumm
N3 ceTun, Nornb3oBaTenb AOMKEH BbibpaTb YacoOBOW MOSAC OS] KOPPEKTHOIO OTOBpaXeHns Bpe-
MEHMW.

Ecnn cunHxpoHusaums ¢ NTP He BKkntodeHa, TO gata U BpeMsa 3a4aéTcs Morb3oBaTeriem,
4acoBOW MOSIC B 9TOM Cllydae OTBeYaeT 3a KOPPEKTHbIN Nepexos Ha 3uMHee 1 neTHee BPeEMS.

HacTpouka BpeMeHu

Tekywee BpeMA Ha yCTPOWCTES

28.03.2021, 141719

[] Mcnone3oeaTe CMHXPOHM3AUWKD © NTP {MHTEpHET-BpEeMa)

YacoEoW NoOAC

UTC+3 Europe/Moscow ~
Hata/epemsa
28.03.2021 1417 =

YCTaHOBWTEL BpEMA

PucyHok 85. Hacmpolka epemeHu
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maea 3. Hactponka Econex RF-Gate 3.6. YnpaBneHue nonb3oBaTensiMm

3.6. YnpaBneHue nonb3oBaTensamum

MosBonsieT oGaBnsaATb, yganaTb M yCTaHaBnvBaTb npaBa AOCTyna Ans nonb3oBaTtenemn.
Monb3oBaTtenn otobpakatoTcs Tabnuuen, rae B KOMOHKaxX 3Hayatcs JIOrvH, Napornb U NpuBK-
nerun goctyna (cMm. PucyHok 86, “YnpasneHue nons3oartensamu v goctynom”). PacwumpeH-
HbIN OYHKUMOHAN OOCTyneH 4yepe3 OCHOBHOW MHTepdenc Econex Smart, cmotpute [yHKT
2.7.2.2, “TNonb3oBaTenu n goctyn’.

YHpaBneH e MNnosJyib3oBaTrterndmMmun

Ecnu B CMCTEME HET HW OAHOTO NONB30BATENA C 8AMWHWCTPATOPCKUMI MPUBUNETMAMM,
TO ABTOMATHYECKW OYAET CO3AaH NONL30BATENE C NOTMHOM W Naponem 'admin'.

Norud Mapone MpyUEXNErMl gocTyna
admin senee AQMWHWCTRETOR ~
user ssses Mone30BaTENE ~
test_admin sesee AOMWHWCTRATOR e

+ JoGaBuTe

PucyHok 86. YnpaeneHue rnonb3oeamensiMu u docmyrnom
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maea 3. Hactponka Econex RF-Gate 3.7. YnpaBneHue KoHurypaumen

3.7. YnpaBrneHue KoHdurypauuen

CtpaHuvua "YnpaeneHue koHdurypaumen" cnyxmt gnst paboTbl C pe3epBHbIMU KOMUAMMU KOH-
durypauumn n gnsi HACTPOMKN CUCTEMbI aBTOMATUYECKOIO Pe3epPBHOro KOMMPOBaHUS.

YnpasneHue KOHpuUrypaumen no3sosisieT BbINOMHUTL crefyloume JeNCTBUS:

* BoccTaHoBneHue pesepBHON KONUKU KOHAUrypauumn uis gamnna.
» CoxpaHeHune pe3epBHOM KONuK KoHdUrypauum B dpansn.
» CHpoc BCeX HACTPOEK Ha 3aBOACKME.

« BsaumopgencTBoBatb C aBTOMaTUYECKUMU Pe3epPBHLIMU KOMUAMU  KOHUrypauum u
MEHATb HACTPOMKN CUCTEMbI aBTOMATUYECKNX PE3EPBHbIX KOMUN.

3.7.1. BoccTtaHoBneHue pe3epBHOMN Konuu n3 amna

[1na BoccTaHOBMNEHNA pe3epBHOM KONuu, BO BkNagke "KoHpurypaumna" HaxXmuTe Ha KHOMKY
"0630p" n BbIbepUTE banin pe3epBHON KONUM KOHdUrypauuu C paclumpeHnem ".ecb2".
Haxmute Ha kHoMKy "BoccTaHoBUTb KOHpurypauuw" (cMm. PucyHok 87, “Bknagka KoHpu-
rypauun”) ons 3arpy3km BblbpaHHOro dgarnna n npuMeHeHns KoHdurypaumm.

YnpaBrneHne koHdburypauuen

KoHdpurypauusa ABTOMaTUHECKWE pe3epBHbLIE KOMUK

BoccraHoBneHne KoHurypauymm
dann KoHdurypauum

\ Browse... \ No file selected.

BocctaHoBWTE koHUrypaumto

PesepBHasa konusa KoHUrypauum

CoxpaHnTb KoHgUrypaumo

CoxpaHnTb KOHUIypaLUn co CTaTUCTUKON

COpoc KoHurypauum Ha 3aBOACKNE HAaCTPOWMKK

PucyHok 87. BknaOka KoOHbuzaypayuu

lMocne BOCCTaHOBNEHUS1 KOHUrypaumm cepBep nepesanyctutca n bpaysep nepengér Ha
CTpaHuLy aBToOpM3aumn Nonb3oBaTens.
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maea 3. Hactponka Econex RF-Gate 3.7. YnpaBneHue KoHurypaumen

3.7.2. CoxpaHeHue pe3epBHOM Konuu B haunn

[nsa coxpaHeHna pe3epBHOM KOMUKU KOHUrypaumm, Bo Bknagke "KoHpurypaumna' HaxmuTe
KHONKY "CoxpaHnTb KoHpurypauuw'" mnm "CoxpaHnTb KOHPUTrypauuw CO CTaTUCTU-
kon'", Gpaysep nNpeanoxuT ckadatb ¢amn opmara ".ecb2" ¢ pesepBHon konuen. B cny-
Yae COXpaHeHUs KOHdUrypaumm co CTaTUCTUKON 3arpy3ka dpanna MOXeT 3aHATb ASIMTeNbHoe
BpeMs U3-3a pa3Mepa CTaTUCTUKM.

3.7.2.1. OnucaHue CTPYKTypbl pe3epBHON KONMUU

Mpn HeoBxogmMmocTu, hann pesepBHON KonNuu (C pacMpeHnemM . ecb2) MOXHO OTpeaakTMpo-
BaTb OTKPbIB ero fnobbiM zip-coBMeCcTUMbIM apxmaTopoM (7-zip, WinRAR v ap.). Pegaktnpo-
BaHMe panna pes3epBHOM KOMUM MOXET ObiTb MOMNe3Ho, korga HeobxoaMMO BOCCTAHOBUTH
TONbKO YaCTb COXPaHEHHbIX JaHHbIX.

Copepxnmoe ganna:

* Manka backend — cogepXXmnT HacTPOMKM OBBLEKTOB, 30H, YCTPOWCTB, pacnMCaHuin u npo-
4YMX NapameTpoB, CBA3AHHbIX C yNpaBfNeHNeM CUCTEMOMN.

° [Manka imagelayers — cogepXuT n3obpaxeHus, 3arpyXeHHble B CUCTEMY.

° Gannbl storage.sqlite—6as3a gaHHbIX KOHMUrypauuu, cogepxmt B cebe Bce
HaCTPOMKM OTHOCSALLMECS K YNPaBIEHNIO YCTPONCTBAMU CUCTEMBI.

° Gannbl view3d_items_storage.sqlite—6a3a gaHHbix 3D moaenen, 3arpy»KeH-
HbIX B CUCTEMY.

* Manka configurator

° ®ann network_settings.json—cogepXuT ceTeBble HACTPOMKK cepBepa, yaarne-
HWe 3Toro dparna u3 pe3epBHON KONUU MNO3BONIUT BOCCTAHOBUTL KOMUIKO Ha YCTPOUCTBE
C OT/IMYHBbIMM OT OpuUrnMHana ceTeBbIMU HACTporkamn 6e3 nepesanucm TeKyLLMx ceTe-
BbIX HACTPOEK.

* [Manka db

° ®annbl client_connections.sqlite—06a3a AaHHbIX MNOLKMOYEHUIA, HACTPOEH-
HbIX B MHTEepdelnce nonb3oBaTens.

° ®annbl poweron_statistics.sqlite—06asa gaHHbIX HapabOoTKM YCTPONCTB.
° ®Gannbl statistics.sqlite—6a3a gaHHbIX CTaTUCTUKM YCTPOMUCTB.
° ®annbl systemlog. sqlite—xypHan cobbITUN CUCTEMBI.

° ®ann users.sqlite—06asa gaHHbIX Nonb3oBaTenen CUCTEMbI.
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maea 3. Hactponka Econex RF-Gate 3.7. YnpaBneHue KoHdurypaumnen

3.7.3. ABTOMaTnyeckKkue pesepBHbIe KONUU KOH(pUrypaumm

ABTOMaATMYECKME PE3EPBHbIE KOMUU COXPAHSAKTCA C 3afaHHbIM WHTEpPBarioM W npeaHasHa-
YeHbl A4S BOCCTAaHOBIEHUSI KOHpUIrypaumMm cuctemMbl B criydae owmnboYHOro N3MEHEHMUST KOH-
curypaumm nonb3oBaTenem.

ABTOMaTU4YECKME KONUK oToBpaxatoTca B BUAe cnuncka. Kaxxayto aBToMaTtuyeckyo pe3epBHYIo
KOMMIO MOXXHO BOCCTaHOBWTb, 3arpy3uTb Kak dann unu yganutb (cm. PucyHok 88, “Bknagka
aBTOMaTUYECKUX pe3epBHbIX KOMnin”).

KoHdpurypauwms ABTOMaTUYECKWE PE3EPBHbIE KOMUK

HacTpoiiku
ABTOMAaTUYECKNE KOMWW BKIKOYEHbI

MHTepBan coxpaHeHWs

1

'S
b

JIMMUT 3aHMMaemMoro mecTa

100 Mub

<>

BpeMmsa cozaaHWA pe3epBHbIX KOMUIA

00:00 iz

CoxpaHWTb HacTpOWKK

PesepBHble Konun

2023-08-10_000000.ech2 BoccraHosuTe
Bpemsa cozgaHua 2023-08-10 00:00:00

3arpyantb
Paamep 341.0 Knb

Ypanute

2023-08-09_133942.ech2 Boccranosutb
Bpewms coapganua 2023-08-09 13:39:43
Paamep 341.0 Knb

3arpyanTb

Ypanutb

PucyHok 88. BknaOka asmomMamu4ecKux pe3epeHbIX Korudi

Pykosogcteo no akcnnyatauun NO Econex Smart Ctpanuua 79 n3 115



maea 3. Hactponka Econex RF-Gate 3.7. YnpaBneHue KoHurypaumen

[ns aBTOMaTUYeCKUX pe3epBHbIX KOMUA OOCTYMNHbI Creayowme HaCcTPOMKK:

ABTOMaTM4YeCKME KOMUU BKIHOYEHbI

BkntoyaeT unu BbIKMOYaeT aBToMaTUYEeCKOe COXpaHeHne pe3epBHbIX KOMun. I'Io-ymonqa-
HUIO BKJTHOYEHO.

MHTepBan coxpaHeHusl, [HU

MHTepBaJ’I COXpaHeHna pe3epBHbIX Konun B CyTKax. I'Io-ymonanvno pe3epBHbIE KOMUn
COXPaHAKTCA pa3 B CYTKWU.

NMnmut 3aHMmaemoro mecta, Mub

MakcmMmanbHOe KONMYecTBO MecTa Ha Ha YCTPOMCTBE, KOTOpOe MOryT 3aHMMaTb pe3eps-
Hble Konuu B Merabantax. [pu npeBbileHUN NUMUTa Hauboree cTapble Konuwu yaans-
totcs. [No-ymonyanuio 100 merabanT.

Bpems co3faHusa pe3epBHbIX KONUM

BpeMFI, B KOTOpPOE MpoOncCxXoanT co3gaHMe KOonun. ﬂo-ylvlonanmo KOnnn co3garoTcA B Nor-
HO4b.
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maea 3. Hactponka Econex RF-Gate 3.8. CepBucHoe obecnyxumBaHve

3.8. CepBucHoe obcnyxuBaHue

Ctpanuua "CepBucHoe obcnyxunsaHme" cnyxut gnsi 0OHOBNEHNAMMU NPOLLMBKA U HACTPOMKM
BKNtoUeHHbIX cepBucoB RF-Gate (cm. PucyHok 89, “CTtpaHuua cepeucHoro obenyxumsanms”).

CepBucHoe obcnyxmBaHue No3BOIISIET BbINOMHUTL CreayoLlme 4eNcTBUS:

» OB6HOBMNEHME NPOLLMBKW.
 BkntoueHune/BbIkntoveHne rpadnyeckoro nHTepgenca.
» Kannbposky touch-naHenu, ecnv nogaepxmeaeTcs.

* [Nepesarpysky ycTpouncTsa.

Econex Smart: KoHdurypatop

o6sop CepsuicHoe obcnyxuBaHue

Hactpoliika cetn

WHdbopmaunsa

Hactpoliika BpemeHun

Bepcus npowuusku EconexSmart 4.8.1-testing4
YnpaBnexue
nonb3oBaTensaMu [aHHble OC linux 4.19.2-1-MANJARO x86_64 x86_64-little_endian-Ip64

Ynpasnexve O Mepesarpyautb ycTpoicTso
KoHdpurypaumne

CepsucHoe MpolmBka Cepsuchbl
obcnyxuBaHue

MpolumBka
daiin NpowwmnBKN

Browse... | No file selected.

PucyHok 89. CmpaHuuya cep8ucHo20 obcryxueaHusi
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maea 3. Hactponka Econex RF-Gate 3.8. CepBucHoe obcrnyxuBaHue

3.8.1. MNpowuneBka

[ns obHoBNeHns NpoLwmBkK, HeobxoamMmo Bo Bknagke "Mpownska'" BblbpaTb ann ¢ pac-
wupeHvem " .ef2" n Haxatb kHONKy "MpownTb" (cM. PucyHok 90, “Bknaaka "lNMpowwmeka™).
lMocne BbINONHEHUS onepauun, Beb-mHTEpdenc n cepeep nepesanyctatca u 6paysep nepen-
AET Ha CTpaHuLy aBTopuU3auun nonb3oBaTens.

[powwmBka CepBuchl

[Mpowmneka
dann NpoLINBKK

‘@| No file selected.

PucyHok 90. Bknadka "lMpowueka”

OTyeT 06 ycnewHoCTM BbINOSTHEHHOM NMPOLLMBKKU ByaeT AocTyneH Ha Bknagke "O63op”.

3.8.2. CepBuchbl

Ecnun yctponctso —ato TepmuHan mnm Kk Bugeo BbiBogy RF-Gate nogkrntodéH ceHCOpHbIN
3KpaH, TO BO3MOXHO 3anycTuTb rpaduyeckmnin nutepdenc Econex Smart Ha ycTponcTse. [ns
BKIMIOYEHNSA UMW OTKIOYEHUST rpadouyeckoro nHTepdenca, yctaHoBuTe ranoyvky "BKAYMTb
GUI" B xenaemoe nonoxehHue (cMm. PucyHok 91, “YnpasneHue rpadunyeckum nHteperncom
RF-Gate”).

MpowwBka Cepsucsbl

pacbunueckuin nHtTepdpeic

Bknounts GUI

PucyHok 91. YnpaeneHue epachudeckum uHmepgpeticom RF-Gate

[na HekoTopbiX touch-naHenen goctynHa yHKUMS KanubpoBkKu, B crnyyae,
ecnn perucTpypyemMble HaxaTtuss He COOTBETCTBYIOT peanbHocTu. [Ong

o 3anycka nporpammbl KanmbpoBku, HaxmuTe "OTkanumbpoBaTb CceHcop-—
Hbln  3Kpar". [locne 3anycka nporpamMmmbl CreayvMte WHCTPYKUMSM Ha
3KpaHe [0 eé 3aBepLUeHus.

Pykosogcteo no akcnnyatauun NO Econex Smart Crtpanvua 82 n3 115



MpunoxeHne A: Cnnucok noaaepXnBaemMbiX YCTPOUCTB A.1. CBETUNBHMKK

NMpunoxeHue A: Cnucok
noanepXXmBaeMbiX YCTPOUCTB

Kaxxgoe 13 ycTponcTB UMeeT ABa Tuna napametpoB: CBoncTtea:: 3agatoTcs Npu HacTponke
YCTPOMCTBA N HE MEHSITCA B npouecce ucnonb3oBaHus. CoctosiHme:: MeHsaTcs BO Bpems
B3aMMOLENCTBUSA C YCTPOMUCTBOM. HekoTopble 13 napaMeTpoB NO3BOMST N3MEHEHNE CO CTO-
POHbI NONb3oBaTeENs ANS ynpaBneHUs KOHEYHbIM YCTPOMCTBOM.

A.1. CBeTUNbHUK

OcHoBHoe yCTpOVICTBO B CUCTEME YynpaBJieHNA OCBeLleHNeM, npeacraBndaeT cobon cBeTUb-
HUK C UBMEHSIEMOWN MOLLHOCTbLIO OCBELLEHUA.

CsoricTBa:
MHTepBan noBTOpPHOM OTNpPaBKK ynpaBneHus, Mc

3apaeT uHTepBan Yyepes KOTOpbI KOMaHAa ynpaBrneHUs NOBTOPHO OTCLINAETCS CBETUIb-
HUKY. [loBTOpHasi oTnmpaBka ynpaBneHusi CBETWUMbHWUKY Heobxoguma B criyyae noTepu
nakeToB MNpu paauo-rnepenave.

TpebyeT komaHay ansa pene

HekoTopble cTapble MOAENU CBETUIbHUKOB TPEOYIT AOMONHUTENbHYI0 KOMaHdy AOns
ynpaeneHusl perne Ha uenu nuTaHus.

Onpoc cocTosiHUA

LoRa n RS485 ycTponctea nogaepXmBaroT ONpPOC COCTOSIHMA AN BbISBMEHMA npobnem
cBa3un. [pun BbISBNEHUN Npobnem, nHpopmMmaumnsa byget otobpaxeHa Ha KapToyke YCTpon-
CTBa M Ha 30HE, K KOTOPOWN OHO NPUHALANEXMT.

CocTosiHue:
MowHocTb cBeTUNbHUKA, %
YucneHHoe 3Ha4veHne. OT 0 go 100.

* Bxog - »xenaemasa MOLLHOCTb CBETUITbHMKA, ynpaslid€T KOHEYHbIM yCTpOIZCTBOM.
* Bbixog - TeKylada MOLHOCTb CBETUJTbHUKA, OTO6pa)KaeTCF| Ha 30HaX.

Owunbku npuema
UuncneHHoe 3HaveHne. OT O n HeOrpaHUYEHHO.

« Bxog - oTcyTCcTBYET.
* BbIxopg - KonM4ecTBO NocnegoBaTenbHbIX OLMOBOK OBLLEHUS C YCTPOMCTBOM.

MowHocTb curHana, opbm
YucneHHoe 3HayeHue B dBm. OT -200 go 0. Yem Gnuxe K 0, TeM ny4ywle curHan.

« Bxop - oTcyTCcTBYET.

* Bbixopg - TekyLwasa MoLHOCTL NnpuemMa B dBm.
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MpunoxeHne A: Cnnucok noaaepXnBaemMbiX YCTPOUCTB A.2. [JaT4nK OCBELLEHHOCTH

A.2. [1aTYyuK ocBeLLeHHOCTU

[latunk OCBeLLeHHOCTH, coobLlallWmMin TeKyllee 3Ha4YyeHUe OCBELLEHHOCTM B JHOKCaxX Mo
3anpocy OT CUCTEMbI YNpaBreHus.

CsoucTsa;
MHTepBan onpoca cocToAHUA, MC

Onpe,qenﬂeT KaK 4aCTo cuctemMma 3aripalinBaeTt MnokKa3aHuAa OCBELLEHHOCTHU. MHTepBaJ'I
3agaeTcda B MUITTIMCEKYHOAX.

MHoxuTenb HOpMann3auunum

Onpegendetr MHOXUTENb, HA KOTOPbIA AOMHOXaeTCs 3HayYeHue, NnoflyYeHHoe C AaTyuka.
[Mo-yMmonyaHuio gatymk coobLiaeT 3HaYeHnsa B MUNIIUIOKCax, No3Tomy, Ans npeobpasoBa-
HUS 3Ha4YeHUs B JIOKCbl, 3Ha4yeHMe paBHO 0.001. Takke 3TO CBOMCTBO MOXET ObITb
NCMOnb30BaHO A4 KanubpoBKM NOKa3aHUM AaTyumka.

CocTosiHue:
OcBeLeHHOCTb, K
YUumcneHHoe 3HayeHue.

* Bxog - oTcyTCcTBYET.
* Bbixoa - TeKyLlas OCBELEHHOCTb B JTHOKax.

Ownbkn npuema
UuncneHHoe 3HayeHue. OT 0 1 HEOrPaHUYEHHO.

* Bxop - oTcyTCcTBYET.
* Bbixoa - Konn4ecTBo nocrneaoBaTeribHbIX OLWMBOK 0OLEHNSA C YCTPOUCTBOM.

MowHocTb curHana, gbm
YuncneHHoe 3HayeHue B dBm. OT -200 go 0. Yem Gnmxke Kk 0, TeM ny4ywle curHan.

* Bxop - oTcyTCcTBYET.

* Bbixog - TekyLaa MowwHOCTL Nnpuema B dBm.
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MpunoxeHne A: Cnnucok noaaepXnBaemMbiX YCTPOUCTB A.3. KoHTakTop 16

A.3. KoHTakTop 16

YcTponctBo, umetlowee 00 16-TM nepeknoyaTenen, KoTopble MOXHO BKIOMaTb UMM OTKIHO-
yaTtb. [1o3BONSAET NpM HACTPOKKE BbIOpaTb CMMCOK ynNpaBnsieMbiX NepekrioyaTenen.

0 lMo3BonseT ynpaBnaTb Kak ycTponcTBoM KoHTakTop 16, Tak n KoHTakTop 4.
YcTtponcTtBo pabotaeT B cBsA3ke ¢ yctpouctBamm Econex RF-RS485, LR-
0 RS485 vnu B npamom pexmnme yepes noakntoyeHne winHbl RS-485 k cep-
BEpY.
CsowcTtBa:

Appec KkoHTakTopa (no wuHe RS-485)
ALpec KOHTaKTopa, yKa3aHHbIN Ha YCTPOUCTBE.

Onpoc cocTosiHUA

LoRa n RS485 yctponctea nogaepXmBatoT ONpOC COCTOSIHMA AN BbISABEHMA npobnem
cBA3un. [pu BbIABNEHUN Npobnem, nHpopmMaunsa byget otobpaxeHa Ha KapToyke YyCTpon-
CTBa W1 Ha 30HE, K KOTOPOW OHO MPUHAAMNEXNT.

Pene 1-16

Mo3BonseT BbiOpaTb nepekntoyatenu, ynpaensiemMble 3TUM YCTPOWCTBOM. MOXHO UMETb
HECKOMNbKO HaCTPOEHHbIX YCTPOMCTB C OAMHaKOBbLIMM aapecamu, HO pasHbiMU BbiGpaH-
HbIMW NepeknYaTensMu, Ans He3aBUCUMOTO YrpaBeHus.

MHTepBan noBTOpa ynpaBneHus, Mc

3apaeT nHTepBan 4Yepes KOTOpbI KOMaHAa ynpaBneHUsi MOBTOPHO OTCLINAETCS KOHTakK-
Topy. [MoBTOpHas oTnpaBka ynpaBneHuss Heobxoanma B criyyae noTepu NakeToB.

3a.qep)|<|<a nocriegoBaTtesibHbIX KOMaHA, MC

3apaeT 3adepkKy Mexay OTMpaBKOW MocneaoBaTernbHbIX KOMaHn yrnpaBrneHus pene.
MoxeT 6bITb HeobxoAMMO Npw BbICTPLIX KaHanax cBA3n U MeaSIEHHOM YCTPOMNCTBE KOHTaK-
TOpa.

CocTosiHue:
CocTosiHme pene
UuncneHHoe 3HayeHue. O - BbIKNIOYeHOo, nboe Apyroe 3Ha4YeHne - BKIYEHO.

« Bxop - Xenaemoe coOCTOsiHME ynpaBnseMblX nepekrioyatenen, ynpasnseT KOHEYHbIM
YCTPONCTBOM.

* BbIxop - TEKyLlee COCTOSIHME yNpaBnsieMblX NepekntovaTene.
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MpunoxeHne A: Cnnucok noaaepXnBaemMbiX YCTPOUCTB A.4. CeHCOp-KOHTaKT 6

A.4. CeHCOp-KOHTAKT 6

[laTuMk cyxoro KOHTakTa. YCTPOWCTBO, KOTOpoe onpefensier CocTosiHMe €ero BXOOoB
(3aMKHYTbI MM pa3oMKHYTbI). Ecnn Bxog MeHsieT CBoe COCTOSIHME, AaTyMK aBTOMAaTUYECKU
coobuiaet 06 aTOM cucTeme.

YcTponcTtBo paboTtaeT B cBA3Ke ¢ ycTpouctBamm Econex RF-RS485, LR-
RS485 nnu B npsamom pexume yepesd nogkrodeHue wiuHol RS-485 k cep-

BEpY.

CeowicTBa:
Appec patumka (no wmnHe RS-485)
AJOpec KOHTaKTopa, yKa3aHHbIN Ha YCTPOUCTBE.

CpabaTbiBaTb, ecnu
[laTunk akTMBUpPYyeTCHa ecnu:

* U1 (OR) - ntobon n3 BolbpaHHbIX BXOLOB 3aMKHYT.
* 1 (AND) - BCe 13 BblOpaHHbIX BXOOOB 3aMKHYTbI.

Bxon 1-6

lMo3BonseTr BbibpaTb BXOAbl, 3a KOTOPbIMW CreauT 3TO YCTPOMUCTBO. MOXHO MMETb
HECKOSTbKO HAaCTPOEHHbIX YCTPOWUCTB C OQVMHAKOBbLIMU agpecamMun, HO pasHbIMKU KOMOMHaLN-
MW OTCIIEXNBaEMbIX BXOLOB.

MHTepBaﬂ onpoca CoCToAHuUA, mMC

OnpepgenseTr kak yacTo cucTema 3anpaluvBaeT Tekyllee COCTosiHMe BxodoB. MHTepsan
3agaetcsa B MUNnNucekyHaax. YCTpoucTBo caMo coobLaeT 0 COCTOSHMM BXOAOB, HO AOMof-
HUTENbHbIA ONPOC NOMOraeT n3bexarb NOTepPN MHAPOPMaLMK NPU NITOXON PagnoCBA3N.

CocTosHue:

CymmapHoe cOoCTosiHMe AaT4yuKa CyxXoro KOHTakTa
Jlornyeckoe 3Ha4veHue.

« Bxog - oTcyTCcTBYET.

* Bbixog - oTcnexuBaemble BXoAbl 3aMKHYTbl TakK, YTO OHW YOOBJIETBOPAKT YCI1OBUIO
aKTmnBaLUun.

CocTtosiHme Bxoaa Ne1-6
Jlornyeckoe 3Ha4veHue.

* Bxop - oTcyTCcTBYET.
* BbIxoa - TeKyLlee COCTOsiHME BXoaa.

Bpemsa akTUBHOCTH, cekK
YucreHHoe 3Ha4vyeHue.

* Bxop - oTcyTCcTBYET.
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* Bbixog - BpemMA C MOMEHTa 3aMblKaHNA BXOO0B AaT4vMKa

Bpemsi HeaKTUBHOCTH, CEK
YucneHHoe 3HayeHue.

« Bxog - oTcyTCcTBYET.
* BbIxopg - BpeMsi ¢ MOMEHTa pa3mblkaHKs BXOAOB AaTyuka

OwunbKM npuema
UuncneHHoe 3HavyeHne. OT O n HeOrpaHUYEHHO.

« Bxop - oTcyTCcTBYET.
* BbIxopg - KONMYecTBO NocnegoBaTenbHbIX OLMOOK OOLLEHUS C YCTPOMCTBOM.

MowHocTb curHana, opbm
YucneHHoe 3HayeHue B dBm. OT -200 go 0. Yem Gnuxe K 0, TeM ny4ywle curHan.

« Bxog - oTcyTCcTBYET.

* Bbixopg - TekyLwasa MoLWHOCTbL Nnpuema B dBm.

A.5. AnekTpocyeTuuk MepKkypum

OnekTpocyetumk Mepkypuin, mogenb 230, coobuiaeT TekyLyto UHdopmMauuio ob 3Heprono-
TpebneHun.

YcTponctBo paboTtaeT B cBA3ke ¢ ycTpouctBamn Econex RF-RS485, LR-
RS485 nnu B npamom pexume yepesd nogkrodeHue wiuHol RS-485 k cep-

BEpY.

CeowcTBa:
Appec cyeTyuka (no wmnHe RS-485)
Agpec cyeTyunka, 3agaHHbI NPON3BOAUTENEM.

MHTepBaﬂ onpoca CoCToAHuA, mMC

Onpe,qenﬂeT KaK 4aCTo CuCTteMa 3aripalimBaeT TeKyLine nokasaHud cHeT4HuKa. |/|HTepBaJ'I
3afjaeTca B MUIiiMcekyHaax.

Maponb ans gocryna

Maponb ANA CYMTbIBAHWUSI OAHHBbIX CO CYETYMKa, 6 3Ha4YeHM Yepes 3ansTyw. MNaponb
HacTpavBaeTCcs 4Yepe3 nporpaMMy KOHMUrypaumm cyeTyuka, Mo yMOM4aHuio naposb -
1,1,1,1,1,1.

Ha3BaHue cueTuyuka

lMonb3oBaTenbCKOoe Ha3BaHME AN cyeTyMKka ans Gornee npocTon naeHTUUKaUUmM cYeT-
YnKa B CTaTUCTMKE U CNIUCKE YCTPOMCTBA.
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CocTtosiHue:
HanpsikeHus, B
MaccuB YMCnEHHbIX 3HAYEHUM.

 Bxop - oTcyTCTBYET.
* Bbixog - TekyLime HanpsikeHus no Tpem asam B Bonbtax.

Cunbl TOKa, A
MaccmB YMCNEHHbIX 3HAYEHWUNA.

* Bxop - otcyTCTBYET.
* Bbixog - TekyLime curbl Toka no Tpem dasam B AMnepax.

MowHocTH, BT
MaccmB YMCNEHHbIX 3HAYEHWUA.

 Bxop - oTcyTCTBYET.
* Bbixog - TekyLiMe NpsiMble akTUBHbIE MOLLLHOCTM MO Tpem dasam B BaTtax.

KocuHychbl
MaccuB YNCNEHHbIX 3HAYEHUN.

* Bxop - otcyTcTBYET.

* Bbixog - TekyLme 3HadeHusa cosd no Tpem dasam B BatTtax.

MoTpebneHHasn aHeprusa, KBT-y
YucneHHoe 3HayeHue.

« Bxop - oTcytcTBYeT.
* Bbixopg - TeKkyLee 3Ha4eHne HakonIEHHOM NOTPEONEHHON 3NEKTPOIHEPTUMN.

Owunbku npuema
YncneHHoe 3HavyeHne. OT O U HeOrpaHUYEHHO.

+ Bxop - oTcyTcTByerT.
* BbIxog - KonnyecTBO nocregoBaTeribHbIX OLWMBOK OBLLEHNS C YCTPOMNCTBOM.

MowHocTb curHana, obm
YuncneHHoe 3HaveHne B dBm. OT -200 go 0. Yem 6nvke K 0, TeM ny4dwie curHan.

« Bxog - oTcyTCcTBYET.

* Bbixopg - Tekywasa MoLHOCTb Nnpuema B dBm.
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A.6. AnekTpocyeTUYUK QHepromepa

OnekTpocyeTtunk AHepromepa, mogenu CE301 n CE303, coobuwaer TekyLyo MHopMaLmo
00 3HepronoTpebneHunn.

YcTtponcTtBo pabotaeT B cBsA3ke ¢ yctpouctBamm Econex RF-RS485, LR-
RS485 vnu B npamom pexmnme yepes noakntoyeHne winHbl RS-485 k cep-

BEPY.

CeoncTsa:
Appec cyeTyuka (no wmnHe RS-485)
ALpec c4eTuyMKa, 3aaHHbIM NPON3BOAUTENEM.

MHTepBan onpoca COCTOSAHUS, MC

OnpepgensieT kak 4acTo cucTeMa 3anpallnBaeT Tekylume nokasaHus cyeTymka. MHTepsan
3aaeTcsl B MUNNMCEKyHAaX.

Ha3BaHue cueTyuka

[Monb3oBaTenbCKoe HasBaHME AN cyeTyMka ans Gonee npocTon naeHTUdUKaUUmM cyeT-
YmKa B CTaTUCTMKE U CNIUCKE YCTPOMCTBA.

CocTosiHue:
HanpsixkeHus, B
MaccuB YncneHHbIX 3Ha4YeHUN.

» Bxop - oTcytcTBYeET.
* Bbixog - TekyLlimne HanpskeHMs nNo Tpem dpasam B Bonbrax.

Cunbl TOKa, A
MaccuB YncneHHbIX 3Ha4YeHun.

» Bxop - oTcytcTBYeT.
* Bbixog - TekyLwimne cunbl Toka no Tpem cdasam B AMnepax.

MowHocTn, Bt
MaccuB YncneHHbIX 3Ha4YeHUN.

» Bxop - otcytcTBYeT.
* Bbixog - TekyLumne npsimble akTUBHbIE MOLLHOCTW NO Tpem hasam B BaTTax.

KocuHychbl
MaccmB YMCNEHHbIX 3HAYEHUN.
» Bxop - otcytcTByeT.

* Bbixog - TeKkylmne 3Ha4v4eHnA COS(I) no Tpem cbasaM B BatTax.

MoTpebneHHasn aHeprus, KBT-y
UuncneHHoe 3HaveHue.
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» Bxop - oTcyTcTByeT.
* Bbixoa - TeKyLlee 3Ha4YeHne HaKonIeHHOW NOTPebneHHOM 3NEeKTPOIHEPTUN.

Owunbku npuema
YuncneHHoe 3HaveHne. OT O n HeOrpaHUYEHHO.

« Bxog - oTcyTCcTBYET.
* BbIxopg - KONM4ecTBO NocnegoBaTenbHbIX OLWMOOK OBLLEHUS C YCTPOMCTBOM.

MowHocTb curHana, opbm
YuncneHHoe 3HaveHne B dBm. OT -200 go 0. Yem 6nvxke K 0, TeM ny4dwie curHan.

« Bxop - oTcyTCcTBYET.

* Bbixopg - TekyLwasa MoLwwHOCTbL Nnpuema B dBm.

A.7. Masik

YCTPOMCTBO, KOTOpOE CryllaeT paano-aup Ha Hanuyne cooblLeHWUi oT 3a4aHHoro agpeca.
Ecnu cooBLuUeHnsa NpUCYTCTBYHOT 3a 3aflaHHbI UHTEPBar - Masik aKTUBEH, MHaye - HeaKTUBEH.

0 Masik MOXeT crywaTtb pagmo-apmp Ha coobleHust OT MoObIX KOHEYHbIX
YCTPOMUCTB, OyaAb TO CBETUIMbHUK, ATYMK OCBELLEHHOCTU UMK AaXe CYETYMK.

CsoucTsa;:
MHTepBan oxupgaHna masika, Mc

3apaeT MHTepBan oXxuaaHus coobLUeHUs1 OT YCTPOWCTBA, eCrnv 3a 3aAaHHbIA MHTEpBan He
6blno coobLLeHNI, Masik AeakTuBupyeTcs. MIHTepBan 3agaeTcs B MUMMUCEKYHOAX.

CocTosiHue:
AKTUBHOCTb Masika
Jlormyeckoe 3Ha4deHue.

 Bxop - otcyTCTBYET.
* Bbixog - TEKyLLlee coCTosHUE Masika.

NocneaHue nonyyeHHble AaHHbIE
Maccus yucen.

* Bxop - otcyTCTBYET.

* Bbixog - maccuB 6anT, cogepxawwmn B cebe nocnegHee nonyyeHHoe u3 acmpa coodb-
LeHne.

Bpemsa akTMBHOCTHU, CeK
YucneHHoe 3HaveHune.

+ Bxop - oTcyTcTByeT.

* Bbixog - BpemMA C MOMEHTa aKTnBaLunn MadKa
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Bpemsa HeakTUBHOCTH, CeK
YucneHHoe 3HaveHune.

 Bxog - oTcyTCcTBYET.
* Bbixopg - BpeMsi ¢ MOMEHTa AeaKkTuBaLMmn masika

Owunbku npuema
YncneHHoe 3HavyeHne. OT O U HEOrPaHMYEHHO.

 Bxop - oTcyTCTBYET.
* Bbixoa - konmM4ecTBO nocrneaoBaTenbHbIX OLNMBOK 06LLEHMS C YCTPONCTBOM.

MowHocTb curHana, ogbm
UucneHHoe 3HayeHue B dBm. OT -200 go 0. Yem Gnnxe K 0, TeM ny4ywle curHan.

* Bxog - otcyTCTBYET.

» Bbixopg - TekyLwas MoLHOCTb Nnpuema B dBm.

A.8. laTyuKk TemMnepaTypbl

[aTunk Temnepatypbl, coobLLaoWNA TEKyLLEee 3HaYeHNe Temnepatypbl B rpagycax Lienbcus
Mo 3anpocy OT CUCTEMbI YNpaBreHus.

CBoucTBa;
MHTepBan onpoca cocTosiHUA, MC

Onpe,u,enﬂeT KaK 4aCToO cuctemMa 3anpallinBaeT NMnokalaHnAa gat4vymka. MHTepBaJ'I 3afaeTca B
MuUnnmcekyHgax.

CocTosiHue:
Temnepatypa, C
YucrneHHoe 3Ha4vyeHue.

» Bxop - oTcytcTBYeET.
* Bbixog - TekyLaa Temnepatypa B rpagycax Llenbcus.

Owunbku npuema
YncneHHoe 3HavyeHne. OT O U HEOrpaHUYEHHO.

+ Bxop - oTcyTcTByeT.
* BbIxog - KonnyecTBO nocregoBaTeribHbIX OLWMBOK OBLLEeHNS C YCTPOMNCTBOM.

MowHocTb curHana, obm
YuncneHHoe 3HaveHne B dBm. OT -200 go 0. Yem 6nvke K 0, TeM ny4dwie curHan.

« Bxog - oTcyTCcTBYET.

* Bbixopg - Tekywasa MoLHOCTb Nnpuema B dBm.
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A.9. DALI CBeTUNbHUK

OcHOBHOE YCTPONCTBO B cUCTEME ynpaBneHus ocseleHmem no npotokony DALI

CsowcTtBa:

AnuTenbHOCTbL AUMMUPOBaHUA
Uumcno ot 0 go 15, rge O — MOMEHTanbHOEe M3MEHeHue SpKoCTU cBeTunbHuka (ao 0.1
cekyHabl), a 15— 15 cekyHa.

MuHUManbHbIN YPOBEHb

Yncno ot 0 0o 254 — MuUHMMarnbHas BO3MOXHast APKOCTb CBETUITbHUKA.

MakcumanbHbIV YPOBEHb

Yncno ot 0 0o 254 — makcumarnbHasi BO3MOXHast APKOCTb CBETUITbHUKA.

CocTosiHue:
MowHocTb cBeTUNbHUKA, %
YucneHHoe 3HadeHne. OT 0 go 100.

» Bxog - »xenaemasa MOLLHOCTb CBETUITbHMKA, ynpasliAa€T KOHEYHbIM yCTpOIZCTBOM.

* Bbixog - TeKylwada MOWHOCTb CBETUJTbHUKA, OT06pa)KaeTCF| Ha 30HaX.
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NMpunoxeHue B: CtaHaapTHbIe
CUCTEeMHbIe OenCTBUSA

ABTOMaTM3aUMsA yNpaBreHUss B CUCTEME OCYLLECTBMSIETCA C MOMOLLbI AEWCTBUNA, KOTOpble
aKTUBMPYHOTCS MO pacnMcaHuio UK Nonb3oBaTeneM B PyYHOM pexnme.

IMoboe B3anmogencTeme C KOHEYHbIMW YCTPOMCTBAMU MPOUCXOOMUT B pesyrnbrate BbIMosiHe-
HUS HEKoro Aencteusi. Hanpumep, gaxe pyyHas ycTaHOBKa SIPKOCTUM Ha Bkragke "Pabouunn
cton" Ha camoM [Jerne BbINONHAeT gencteus “lNepesectn B pydHon pexum” un "YCTaHoBUTb
MOLLIHOCTb".

Kaxxgomy OencTBuMio 3afaeTcsa CNUCOK YCTPOWCTB, Had KOTOPbIMU OHO BbINOSHAETCH. B cny-
Yae pacnmcaHus - 3TO CNUCOK 30H B HACTPOMKaX pacnmnucaHus, KOTopbl NOACTaBNSAETCH B KaX-

Aoe gencteve B pacnucaHun. B crnyyae KHOMKM - 3TO CMMCOK 30H, KOTOPbIA SIBHO 3aaeTtcs
Kaxgomy OEeNCTBUIO.

B.1. lencTtBusA: ynpaBneHue

B.1.1. [lepeBecTn B py4HON PEXUM

MepeBoauT BCe YCTPOMCTBA B 3aaHHbIX 30HAX B PYYHONM PEXMUM YNpaBreHus.

B.1.2. [lepeBecT B aBTOMaTU4YE€CKUN PEXUM

[MepeBoguT BCe YCTPONCTBA B 3a[aHHbIX 30HAaX B aBTOMATUYECKNIN PEXUM yrpaBreHus.

B.1.3. YcTaHOBUTb MOLWHOCTb

YcTaHaBnNuBaeT MOLLHOCTb (CBOMCTBO power), Ofsi BCEX YCTPOMCTB B 30HaAX, KOTOPbIE 3TO
nogaepXuearot. Hanpymep CBETUMBbHUKM M KOHTAKTOPbl MOAAEPKMBAKOT YCTAHOBKY MOLLHO-
CTW1, r4e KOHTaKTOPbl BKIHOYAKTCS, €CNn MOLLHOCTb 6onbLue 0%.

[MapameTpsbl:
MowHocTb, %
YucrneHHoe 3Ha4yeHne MoLHOCTN oT 0 go 100.

B.1.4. MowHOCTb NO BHELUWHEMY AATUYUKY OCBELLEHHOCTU

YcTtaHaBnMBaeT MOLLUHOCTb CBETUMbHUKOB MO 3a4aHHbIM napameTpamMm 1M gaHHbIM C AOaT4yUKa
OCBELLUEHHOCTH, KOTOprI7I N3MepdeT TOJTIbKO €CTECTBEHHYIO OCBELLUEHHOCTb.

a OcBelLeHHOCTb, namepdemad gatT4nkom B 3TOM OEeNCTBUU, HEe OOSKHaA 3aBu-
CETb OT CUCTEMbI yNpaBJ1EHUA.
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[MapameTpsbl:
[JaTunk ocBeweHHOCTH
YCTPOMCTBO AaTymKa OCBELLLEHHOCTN.

MowHocTb 100%, ecnn ocBeLWeHHOCTb MeHbLUe

3agaeT HWXKHUI Nopor OOMYyCTMMOW OCBELLEHHOCTU. Ecnn OCBELLEHHOCTb MEHbLUE WUnun
paBHa 9TOMY 3HaYEHUIO, TO CBETUITbHUKUN BbIBOAATCA Ha 100% MOLLHOCTH.

MowHocTb 0%, ecnu ocBeLWEeHHOCTb bonbLue

3apaeT BepxHMM NOpOr 4OMyCTUMOW OCBeLeHHOCTU. Ecnn ocBelleHHOCTb Gornblue unu
paBHa 9TOMY 3HA4YEHUI0, TO CBETUITbHUKN BYAYT BbIKNOYEHbI (0% MOLLHOCTK).

HwxHaa rpaHMua mowHocTU, %
MuHUManbHas MOLHOCTb CBETUIbHUKA, KOTOPYHO MOXET 3a4aTb AEeNCTBME.

BepxHsasa rpaHuua MolHocTH, %
MackunmarnbHasi MOLWHOCTb CBETUIbHMKA, KOTOPYIO MOXET 3aaTb AeNCTBUE.

o Ecnn ocBeleHHOCTb HaxoauTcs Mexay BEPXHUM U HWXKHUM MOPOrom, TO
CBETUIBbHMKIN NPOMOPLMOHANbHO AMMMUPYIOTCS.

B.1.5. MowHoOCTb No BHYTpPeHHeMY OaT4YUKy OCBELLEeHHOCTHU

YcTtaHaBnnBaeT MOLHOCTb CBETUSTIbHUKOB MO 3afaHHbIM napamMmeTpamMm 1M gaHHbIM C AOaT4yUKa
OCBELLEHHOCTH, KOTOprIz n3mMmepdeT oceBelleHHOCTb B 30HE AEeNCTBUS CBETUNBbHUKOB.

lE',aT‘-II/IK OOJDKEeH BMAETb pedylbratbl UISMEHEHUA OCBELEHHOCTU MNMpU n3me-
A HEHUM MOLLHOCTWN CBETUNbHUKOB. laeanbHO AaTyMK OOSMKEH HaxoauTCs Ha
pa6oqel7| NOBEPXHOCTU, KyAda CBETUT CBETUJTbHUK.

MapameTpsbl:
JdaTuymnk ocBeLeHHOCTHU
YCTPONCTBO JaTymKa OCBELLEHHOCTW.

LleneBas ocBeLWEHHOCTb, JK

OcBelleHHOCTb B JHOKCax, KOTOPYHO CuUCTeMa 6y/:|,eT CTpEMUTBCA NnoaaepxKmBaTb NyTeEM
N3MEeHEeHNA MOLHOCTN CBETUITbHUNKOB.

OwunbKa perynupoBaHus, 1K

OTKNOHEHWE noKasaHuM gaTymka OT LEerneBON MOLLHOCTH, npn KOTOPOM HaYMHaAETCA pery-
JinpoBaHue. Mo3BonsieT n3bexarb CKa4KoB MOLLIHOCTW CBETUIbHMKA npn He3Ha4YnTerbHbIX
N3MEHEHUAX NOKa3aHun gatymka.

HwxHaa rpaHuua mowHoOCTH, %
MuHMManbHasi MOLWHOCTb CBETUIbHMKA, KOTOPYH MOXET 3afaTb AENCTBUE.
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BepxHss rpaHuua mowHocTn, %
MacknmarnbHas MOLLHOCTb CBETUMNbHMKA, KOTOPYIO MOXET 3a4aTb AeNCTBUE.
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[MpunoxeHune C: Cxembl oencTteum,
ornucaHue y3nos

C.1. Tunbl gaHHbLIX

Lenoe yucno

OnucaHue:

[Mo3BonsieT 3agaTtb LEenoe YMcro unm npmBecTn ,El,pyFOl7I TN OaHHbIX K LLENTOMY YUCTIY.

CsowcTtBa:
3Ha4yeHue
Llenoe uncno.

Bxogbi:
3Ha4yeHue
Llenoe uncno unu tvn aaHHbIX, NPUBOAMMBIN K YMCHTY.

Bbixoasbl:
3Ha4yeHue
Llenoe uncno.

OpobHoe unucno

OnucaHue:

Mo3BonseT 3agaTb APOOHOE YNCNO UMK NPUBECTU APYrON TUMN AaHHbIX K APOBHOMY Ymncny.

CeowcTtBa:
3HayeHune
[po6Hoe uucro.

Bxopapbi:
3HauyeHue
[poBHoe YnMcno unn TMn gaHHbIX, NPUBOANMbIN K YACTTY.

Bbixoabl:
3Ha4yeHune
[po6GHoe uucno.
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Jlormyeckoe 3HavyeHue

OnucaHue:

No3BonseT 3agatb norndyeckoe 3HadeHue NUCTUHA vnn 0XKb.

CsoricTBa;

3HauyeHue
Jlornyeckoe 3Ha4veHue.

Bxopgbi:
3Ha4vyeHue
JTlobon TN gaHHbIX ByaeT npuBeaeH K NTOrM4yecKkoMy 3Ha4YeHuIo.

* Yucna - UCTMHa, ecnu He paBHO 0.
« CTpokKa 1 CnnCcoK - UCTUHA, ECNN He HYNeBOW ANUHbI.
 CyLUHOCTb - UCTMHA, ECNN CYLLECTBYET.

° ﬂepeqmcneHme - UICTUHa, ecnn MHAEeKC He paBeH 0.

Bbixogpbi:
3Ha4vyeHue
Jlornyeckoe 3Ha4veHune.

CTtpoka

OnucaHue:

Mo3BonsieT 3agaTb TEKCTOBYO CTPOKY.

CeowucTBa:
Copepxumoe
Ctpoka.

Bxogbi:
Copepxumoe
JTrobown Tvn gaHHbIX ByaeT npuBeneH K CTPOKOBOMY OTOBpaXkeHuIo.

Bbixoabi:

Copepxumoe
Ctpoka.
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Cnucok

OnucaHue:

[Mo3BonsieT 3agaTb CNUCOK U3 3HAYEHUN Bbl6paHHOFO Thna.

CsoicTBa;

Copepxumoe
Cnucok.

Bxogbi:
Copepxumoe
JTrobown TMn gaHHbIX, KpOMe cnucka, OyaeT npuBeaeH K CNCKY U3 OQHOMO afieMeHTa.

Bbixoabil:
Copepxumoe
Cnucok.

NMepeuncneHune

OnucaHue:

Mo3BonseT 3agatb nepeuyncrieHve. lNepedyncneHme 31O CIUCOK CTPOK M MHAOEKC TeKyLlew
BblGpaHHOM CTPOKM. B GonbLUMHCTBE CNyYaeB MOXET BbICTynaTb Kak Lienoe Y1cro, HO No3Bo-
NSIET NONb30BaTesNto BUAETb YATAEMbIE TEKCTOBbLIE 3HAYEHMS.

CsoucTBa;

Copepxumoe
[Mepeuncnenue.

Bxoap!:
Copepxumoe

Llenoe uucno nnn apyroe nepeduncneHue. Ecnu Ha Bxoge uenoe 4nicno, To yCTaHaBnmBa-
eTCA NHOeKcC.

Bbixogpbi:
Copepxumoe
MNepeuncneHne.

NepemeHHas

OnucaHue:

He aBnaetca TMNOM JaHHbIX, HO NO3BOSISIET COXpaHATb N 3arpy>atb AaHHblEe U3 MaMATHU.
I'IepemeHHble nomne3Hbl B Cliyyae, eciu OENCTBUE [OOMMKHO 3anoMuHaTb 3HaAYEHUS mMexay
BbINOMHEHNAMU. Takxe nepemMeHHbIe y,EI,O6HbI B CJiy4ae, eCliM Hy>XHO UCNoJib3oBaTb OHO 3Ha-
YeHne B HECKOJIbKMX HaCTAX CXEMbI.
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Q 3HayeHne nepemeHHOM cbpacbiBaeTcs, ecnv AeuCTBUE AeaKTUBUPYETCH
(Hanpumep, B KOHLIE OTpe3ka pacnmcaHus Unn npu oTXXaTtum KHOMKK).

CsoucTsa:

HasBaHue nepemeHHOMN

Ctpoka. Kaxxgas nepemeHHass uMeeT Has3BaHWe, HECKONbKO y30B C OAMHAaKOBbIM Ha3Ba-
Hnem 6yayT obpallaTbCa K OAHON NEPEMEHHON.

Bxogbi:

CoxpaHuTb
JTio6on TMn gaHHbIX. CoXpaHseT 3Ha4YeHne B NamsTh.

HavyanbHoe 3HauyeHue

JTiobon TN gaHHbIX. 3HA4YEeHne NepeMeHHOM Npu NepBor akTMBaUUW OEWUCTBUS, €CNU He
yCTaHOBIMEHa, TO NepeMeHHas B Hayarne He MMeeT 3HaYeHUs.

Bbixoabil:
Copepxumoe
JTro6on TN gaHHbIX. 3arpy>kaeT 3Ha4YeHne U3 NnamsiTu.
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C.2. MaTemaTtun4yeckue onepauum

,D,J'IFI TpnBMasribHbIX MateMaTu4eCKmnx OﬂepaLlMVI 34eCb HEe YNOMUHAKTCA BXOAbl N BbIXOObl ANA
n3dberaHnsa onucaHusi O4eBUAHOIO.

CnoxeHue

CknaablBaeT ABa yvcna v BblaaeT pesynbrar.

BbluntaHue

Bblumtaet us nepBoro 4Ymncria BToOpoe U BblaeT pe3yribrart.

YMHOXeHue

I'IepeMHo>KaeT ABa 4Yncna n BblaaeT pesyrbrart.

HNeneHune

[enuT nepBoe 4MCno Ha BTOPOE M BblaaeT pesynsrar. Ecnv nepsBoe uucno - uenoe, TO
pe3ynbTaT - Leno4YncrneHHoe AerneHune.

AKKymynsitop
HakannueaeT 3Ha4yeHune npwn Ka>aoM BbINONMHEHUW Yy3r&ia.

CsoicTBa;
HavyanbHoe 3Ha4YeHue
[pobHoe yncno. HayanbHoe 3Ha4YeHne, XpaHALEEecs B akKyMynsiTope.

Bxogbi:

Cnaraemoe

,D,pO6HO€ yucno. Korga Ha aTOT BXOA nocrtynaeTt 3Ha4vyeHune, OHO npm6aBn9|eTc;| K Hakor-
JIEHHOMY 3Ha4Y€HUI0.

Co6poc
Jlornyeckoe 3HadeHme. COpackiBaeT HakoMeHHOEe 3Ha4YeHNe Ha HavanbHoe.

Bbixoabil:
HakonneHHoe 3Ha4yeHue
[po6GHoe yucro.

CuyeTyuUuK

Mpw KaXxgoM BbIMOMHEHMW Y3ra YBENMYMBaeT CBOe 3Ha4YeHue Ha lllar, HauMHasa ¢ MuHumManb-
HOrO 3HayeHWs W 3aKkaHyMBas MaKcuMarnbHbIM 3HadYeHuem BKIouuTensHo. Ecnn ceoun-
CTBO UMKAMYECKUN CYETYUK UCTUHHO, TO MOCHE OJOCTMXEHUS MaKCUMarbHOro 3HayYeHus,
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CHETYUMK CHOBa BO3BpaLlaeTCd K MUHUMaribHOMY 3Ha4€HUIO.

CsoicTBa;
War
Llenoe uncno. Cnaraemoe, npnbaBnsgemoe npu BbINOMTHEHUM CHETYMKA K 3HAYEHMIO.

MuHumanbHoe 3Ha4yeHue
Ll,enoe yucno. HavyanbHoe 3HaYeHne U HMKHSAS BO3MOXHasA rpaHunua 3Ha4eHnA cHeTHnKa.

MakcumanbHoe 3Ha4yeHue
Llenoe uncno. BepxHss rpaHuLa BO3MOXHbIX 3HAYEHUW CHETYMKA.

LMknuyeckun cueTuymk

Jlormyeckoe 3HaveHue. ABTOMATUYECKU nepesognT CYHETYUK B MUHUMaAlrIbHOE 3HaA4YeHune
nocre npesbilLleHNA MaKCUMaribHOro.

Bbixoapbi:
3Ha4yeHue
Llenoe uncno. Tekyuiee 3Ha4eHne cHeTymka.

Bo3BeaeHue B cTeneHb

Bos3BoguT yncno B cTeneHb, BblgaeT pesyrbrart.

Moaynb

Boligaet MoayInb Yncra, npuweallero Ha Bxoa.

Makcumym

BbiGnpaeT Hanbornbluee 3HaYeHne U3 ABYX BXOAHbIX U BblAAeT ero Ha BbIXOA.

MuHnmym

BbI6VIpaeT HanMeHbllee 3Ha4YeHne N3 AByX BXOOHbIX U BblOAa€ET €ro Ha BbIiXOA.

OrpaHu4eHue

BblgaeT 3HauyeHne BXOAHOMO YMcna, eCriv OHO BXOAUT BO BKMIOYUTENbHBIN MHTEPBAN MeXay
MUHMMAarbHbIM U MaKCcUMarnbHbIM YucrioM. Ecnv yncno Beixoau 3a rpaHvubl MHTEpBana, To
Bbl@eT Ha BbIXOA HanbnuxanLlyto rpaHuLy UHTepeana.

TpuroHomeTpus

BbinonHsaeT TpuroHomeTpuyeckne onepaunn Hag yrioMm B paanaHax v BblAAET UX pe3ylbraThl
Ha BbIXO4bl.
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OGpaTHasa TpuroHomeTpus

BbinonHaet 06paTHbIe TPUTOHOMETpPU4YECKne onepaunn Hag 3Had4eHMeEM U BblaeT Yyrosl B
pagnaHax Ha BbIXo4bl.
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C.3. llornyeckue onepauum
Bce nornyeckue onepaunn nmerT OLI,I/IHaKOBbIIZ MHTep(*)eVIC.

CsowicTBa;
BuTtoBble onepauuu

Jlornyeckoe 3HaveHune. Ecnu nctuHa, To Ha BXO4E U Ha BbIXO4e OXMAOAKTCs Lenble yicna.
Jlornyeckne onepaunn Haa uesibiMn 4YncriaMmm npoBogATCA noBuTHO.

Bxoapbi:
3Ha4yeHue
Jlornyeckoe 3Ha4YeHue nnu Luenoe 4mcno.

Bbixoabl:
Pesynbkrar
Jlornyeckoe 3Ha4yeHne unun Lenoe Yncro.

AND (1)

BbinonHsieT nornyeckoe M Hag Bxogamu v BbiaaeT pesynbrar.

OR (MIK)

BeinonHaet norndeckoe UJIM Hag Bxogamu 1 BblgaeT pesysbrar.

NOT (HE)

Jlornyecku MHBEPTUPYET BXOA U BblAAET 3HA4YEHNE Ha BbIXOA.

XOR (Ucknrouarowee UJTA)

BeinonHaet XOR onepauunio Hag BXo4amu 1 Bbl4aeT pesynbrar.
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C.4. CpaBHeHuA

Y3nbl CpaBHEHUA BbIMNMOJTHAKT CpaBHEHME MEPBOro Bxoda CO BTOPbIM U BblAAKT pe3yribraT B
BMAE NOrnMYeckoro 3HaveHuns. HasegaHus Y3J10B B KaTteropmm CpaBHeHMVI ONnnMcCbIBaOT BbIMOITHA-
eMyto beHKLI,VII'O y3na u He Tp96yI'OT AOMONMHUTESbHbIX MOACHEHUN.

D,OCTyl'IHbIe Y35bl CpaBHEHUA:

* MeHbLle

* bonble

* PaBHO

* MeHbLue nnu paBHo
» bonble nnu paBHo

* He paBHO
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C.5. KoHTpOnb ncnoriHeHus

KOHTpOJ'Ib UCIMOJNTHEHUA MO3BOSTAET Bbl60p0‘-IHO BbIMNOMNHATL YacTU CXEMbl AENCTBUA U KOHTpPO-
JIMpoBaThb JIOTUKY aKTuBaL N y3I10B.

Ecnu

Y3en "Ecnun" nponyckaeT curHan co Bxoga Ecnu mctuHa, TOMbKO B Criydae ecnun Ha noruye-
ckun Bxoa Ycnosue npuxoaut UCTUHA. Ecnu Ha norndeckom Bxoge /10Kb, TO Ha Bbixoae
Oyget curHan co Bxoga MiHauve.

Bxoap!:
YcnoBue

Jlornyeckoe 3HaveHune. Ecnim UCTUHA, TO Ha BbIXo4e Te e AaHHble, YTO Ha Bxode Ecnu
MCTUHa, NHa4ye Ha BbixoAde AaHHble U3 Bxoda NHauve.

Ecnun nctuna
JTro6on Tn gaHHbIX. JaHHble 6yayT nepeaaHbl Ha Bbixod 6€3 nameHeHus.

UHaue
JTto6on TMn gaHHbIX. [aHHble 6yayT nepeadaHbl Ha Bbixoa 6€3 n3amMeHeHus.

Bbixoabl:

Bbixop
JTlobon TMN gaHHbIX UM OTCYTCTBME CUrHana.
O6beanHeHue

O6bennHeHne npMHMMaeT OaHHble C OBYX BXOAOB W BblAA€T Ha BbIXOA4 OaHHble C NMepBoro
BXoOa, eCn Ha HeM €CTb CUrHalsl, ndHade BblAaeT OaHHbl€ CO BTOPOrO. Ecnn curHana HeT Hu
Ha O4HOM BXOOe, TO Ha BbIXOAe TOXe HET CUrHana.

BeTBb

BetBb NnpUHMMaET OaHHblE N YCIloBUeE. Ecnu ycnosue VICTUHA, TO Ha gaHHble OoTnpaBnaATCcA
Ha I'IepBbII7I BbIXO4d, a Ha BTOPOM BbIXOoa4e HEeT CUrHara. MHaye gaHHble OoTnpaBnArTCA Ha BTO-
p0|7| BbIXO4 U CUrHaNa HeT Ha NepBOM BbiXoe.

OgHaxAabl

Yaen nponyckaeT curHan oaunH pas. Ecnu npuwen curHan Ha 06poc, TO y3€eJ1 CHOBa nponycTtuTt
TOJIBKO OOWH CUrHan o cnegyroulero C6p008.

Tpurrep

C kaxgbIM NPUXOASALLUMM Ha TPUITEP CUrHANoOM, BbIXOAbl TPUITEPA, HA KOTOPbIX €CTb CUrHar
yepeaytoTcs. To ecTb Npu NepBOM BbINOMIHEHUN curHan OyaeT Ha NepBOM BbIXOAE, NMPU BTO-
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POM BbIMNMOJIHEHUN - HA BTOPOM, MNMpU TPETbEM BbINOJNTHEHNN - CHOBA Ha NEPBOM W TaK gariee.

INornyecknin Bbixog, coobLLaeT Ha KakoOM BbIXOA4E TpUrrepa cendac curHan.

NMpu nameHeHnn

QTOT y3en nponyckaeT curHan Tonbko B TOM Crlyvae, eCriv OH OTNM4aeTcsi OT npeablayLero.

anI OTCYyTCTBUUN CUTHalIaA

JT1oT y3en npoBepsieT Bxod CurHan Ha HanmuuMe curHama W, ecrnv curHam OTCYTCTBYET,
BblaeT Ha Bbixo[ COAEPXMMOE BXxoda Bxof, MHaye He BbIXOAe CUrHarna Her.
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C.6. Onepauumu co cnuckamm

B aton KaTeropmnm HaxogAaTtcd y3nbl A5A B3aUMOOENCTBUS C TUMOM AaHHbIX CNMCOK.

InnHa cnucka

I'IonyqaeT Ha BXOA CMNUCOK 1 BblAAET Ha BbIXO4 €ro ArinHy Kak Lerioe 4Ynucro.

dnemMmeHT

I'IonyqaeT Ha BXOA CIMMCOK N MHOEKC 3rieMeHTa M BblAaeT Ha BXO4 3Ha4YeHMeE ArnemMeHTa Crnnucka
no AaHHOMY UHAOEKCY.

CnoxeHue

lMonyyaeT Ha BxO4 OBa cnMCKa M BblAaeT Ha BbIXOL CMUCOK, COAepXKaliun BCEe SreMEeHTbI
BXOOHbIX cnuckos. Hanpumep: [1, 2, 3] + [4, 5] = [1, 2, 3, 4, 5].

OTpe3ok

MonyyaeT Ha BXxOA CMWCOK, MHAEKC Hayana v ONuHy oTpeska. BblgaeT Ha BbIxod CMMCOK
3a4aHHOWN ONWHbBI C 3NeMeHTaMn BXO4HOro CrncKka, HaunHarLWMMNCS C 3a4aHHOro HAEKca.

Hanpumep: Cnucok [1, 2, 3, 4, 5], uHaekc 2, anuHa 3, Boixog - [3, 4, 5].

CyMma 3Ha4YeHUM cnucka

BbINONHSIET CrnoXeHne BCcex 3Ha4YeHUin B CIUCKE, eCnv 3TO BO3MOXHO, U BblAaeT pe3yrbTaT Ha
BbIX0O[,.

CpepgHee apudmeTnyeckoe

HaxognT cpegHee apudmeTnyeckoe BCEX YUCMOBbIX 3HAYEHUM B CMUCKe M BblOaeT ero Ha
BbIX0[.

MuHnmym cnucka

HaxoanT MMHMManbHbIA 31EMEHT B CMIMCKE U BblOAET €ro Ha BbIXOA.

Makcumym cnucka

HaxognT makcMManbHbIN 9NEMEHT B CMIUCKE U BbIAAET €ro Ha BbIX0OA,.
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C.7. Onepauuu co cTpoKamm

OnuHa

I'IonyqaeT Ha BXOA CTPOKY M BblAAET HaA BbIXo4 €€ AJIMHY B CMMBOJ1ax.

CnoxeHue

CknagblBaeT 4Be CTPOKN.

CumBon

I'IonyqaeT Ha BXO4 CTPOKY U MHOEKC CMMBOIIA. BblgaeT Ha BbIXxog CMMBOM B BUAE CTPOKU U3
OOHOro arnemMeHTa.

NMoacTpoka

MonyyaeT Ha BXo4 CTPOKY, MHAEKC Hadana v OfvHY MOACTPOKW. BbloaeT Ha BbIXOA CTPOKY
3aJaHHOW ONUHbI C NOLACTPOKOW BXOAHOW CTPOKU, HAYMHAOLWENCA C 3alaHHOIo MHAeKca.

Hanpumep: Ctpoka "abcdefg", nHgekc 2, gnvHa 3, Bbixop, - "cde.

Mowuck

NweT 3agaHHy0 CTPOKY MW perynsipHoe BbipaXKeHWEe BO BXOLHOW CTPOKE U BblAaeT MHOEKC U
ANVHY HaQeHHOW NoACTPOKU, eChv OHa ecTb.

CsowcTBa:
UckaTb cTpoky
Ctpoka. ObbluHbI TekcT unu PCRE perynspHoe BbipaXeHue.

PerynsapHoe BbipaxeHue
Jlornyeckoe 3HaveHwue. BkriovaeT nonck no perynapHoMy BbIpaXKeHUIO.

Bxoapb!:
Ctpoka
CTtpoka, No KOTOpPOW BeAETCS MOUCK.

Bbixoabi:
HanpgeHo
NWCTUHA, ecnu 3agaHHasi NOACTpoKa Obina HangeHa BO BXOAHOW CTPOKE.

MHpekc Havyana
Llenoe yncno. NMHgekc Havyana HangeHHoW NOACTPOKN, eCrnn OHa eCTb.
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OnuHa
Llenoe uncno. [nvHa HangeHHOM NoaCTPOKK, €CAN OHa €CTb.

3ameHa

NweT 3apaHHyt0 NOACTPOKY UMW perynsipHoe Bblipa)KeHMEe BO BXOOHOW CTPOKE U 3aMeHsIeT ee
Ha Apyryo.

CsoucTBa;

3amMeHUTb
Ctpoka. ObbluHbIn TekeT nnn PCRE perynsipHoe BblpaxeHue, koTopoe ByaeT 3aMeHeHo.

PerynsipHoe BblpaxeHue
Nornyeckoe 3HayeHve. BkntovaeT Nomck No perynspHoMy BblpaXKeHUIo.

Ha
Ctpoka. CTtpoka, Ha KoTopyto ByaeT 3aMeHeHa HangeHHasi NOACTPOKa.

Bxogbi:
Ctpoka
CTtpoka, no KoTopown BegeTcs 3aMeHa.

Bbixoabil:
PesynbraTr
CTpoka ¢ nponsBeaeHHbIMU 3aMEHaMM.
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C.8. Bpewms

B aton KaTeropmnm HaxogdaTtc4d y3ribl, NO3BONAKLINME NOny4vaTb I/IH(bOpMaLI,I/IlO O BpeEMEHMN.

Tanmep
Y3en, KOTOpbIX 3arnycKaeT BbIMOMHEHNEe OeNCTBUE KaXabl HACTPOEHHbIN IHTepBan, McC.

CsowcTBa:
UHTepBan, mc
Llenoe uncno. HTepBan cpabatbiBaHNA Tanmepa B MUINCEKYHOAX.

3anyuweH

Jlornyeckoe 3HayeHue. AKTUBHOCTb TarMMepa, NO3BOSISIET OCTAHOBUTbL TaMep, eCriv 3Ha-
YeHKne NOXHO.

Bbixoabl:

Cpaboran
Jlornyeckoe 3HauveHne. ICTMHHO, ecnn aencteme Obino BbINOIHEHO 3TUM TanMEpPOM.

Konu4yectBO cpabaTbiBaHUM
Llenoe uncno. Konnyectso cpabaTbiBaHMI Taimepa C MOMEHTa akTUBaLUKN OENCTBUS.

CucrtemHoe Bpems

Y3en, KOTOpbI MNO3BONSET MOMYYUTb TEKYLLYIO OaTy U Bpemsi cepBepa C TOYHOCTbIO A0 MUII-
NUCEKYHAbI.
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C.9. BbiBoa

B naHHoN KaTteropnm HaxogdaTtcd y3Jibl, KOTOPbIE MO3BONIAKT BbIBOAUTb I/IHC*)OpMaLI,I/IPO n3 nen-
CTBUA U BbIMNOJIHATDL yrnpaBndaoLwimne BO3OENCTBUS.

BbiBOA B XXypHan

BblBOOMT NPOU3BOSIbHYIO CTPOKY B CUCTEMHbIN XXYpHar, NONe3Ho A4S oTnagku eUCTBUN.

UHaukaTtop

[Mo3BonseT ynpaBnaTb COCTOSIHUEM OTOOpaXkeHus uHaukatopa. [na onvcaHus napamMmeTposB
cmotpuTe lMNyHKT 2.3.8, “PegaktupoBaHue nHamkaropa”.
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C.10. Beop

KHonka

[Mo3BonseT Nony4nTb JaHHblE C NOMb30BaTENbCKOW KHOMKW, Ao6aBrneHHon Ha paboyun cTon.
MoapobHee o kHonkax cmoTpuTe [yHKT 2.3.7, “PegaktnpoBaHmne KHomku”.
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C.11. BBoa ¢ yCTPOMCTB 30HbI

YHuBepcanbHbIU BBOA,

[Mo3BonseT nony4nTb AaHHblE CBOMCTB YCTPOWCTB, yrNpaBndeMblX 3TUM encTBueM. [aHHble
BblAKOTCH B BUAE CNUCKA, IAe Kaxabl aNeMeHT Cnucka - JaHHble C OAHOro U3 YCTPOWCTB.

CeowcTBa:
CsouncrtBo
Crtpoka. HasBaHve cBoOMCTBa YCTPOMCTBA.

CurHanusnpoBaTb 06 MU3MEHEeHUM

Jlormyeckoe 3HaveHne. Ecnu BKNOYEHO, TO KaXgoe U3MeHeHue Bbl6paHHOFO CBOWCTBA B
yrnpaBliA€MbIX yCTpOVlCTBaX 6yp,eT Bbl3BaTb NMNOBTOPHOE BbINMOJIHEHNE OencTBus.

Bbixogpbi:
AKTMBauUuuns oencTeus

Jlornyeckoe 3HaveHue. ICTUHHO, ecnn BbINOMHEHWE AENCTBUE NPOM3OLLSO U3-3a U3MEHe-
HUSA BbIXOOOB YCTPONCTBA.

3HayeHus
Cnuncok 3Ha4YeHU CBONCTB.

Py4yHou pexum paboTbl
NCTUHA, ecnu ynpasnsieMble YCTPONCTBA HAaXOAATCH B PyYHOM pexnme.
OcTanbHbIe y3Jibl KaTeropumun

OcTanbHble y3nbl NOBTOPSOT CBOUM BUOOM UHAMBUAYAlbHbIE TUMbl YCTPOMUCTB, NogAEepKUBa-
eMbIx cuctemon, 6onee nogpobHo cmoTtpute [punoxernne A, Criucok noddepxusaembix
ycmpoticma.

CsowcTBa 1 BbIXO4bl Y3/10B YCTPONCTB UMEIT TOT Xe BUA, KaK y y3rna YHUBepcasnbHbli BBOJ,

C €AVHCTBEHHbIM OTINYMEM — BCE [OCTYMHbIE BbIXOA Cpa3y OTpakeHbl Ha y3ne 6e3 HeobXxo-
AVMOCTU PYYHOro BBOAA.
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MpunoxeHne C: Cxembl AENCTBUIA, ONUCAHNE Y3I10B C.12. BbiBOA Ha yCTPOWCTBA 30HbI

C.12. BbiBOA4 Ha yCTPOUCTBA 30HbI

YHuBepcanbHbIU BbIBOA,

[MosBonser 3anucbiBaTb MHGOPMAaLMIO B CBOMCTBA YCTPOWCTB, YrMpaBrisieMbIX 3TUM [Oeu-
ctBueM. CnuCOK CBOMCTB YCTPOMCTBA MOXHO MPOCMOTPeTb, AoGaBMB y3en K3 Kateropuu
MyHkT C.13, “BBOA C YyCTPOUCTB”.

YcTtaHOBUTb peXnm paboTbl

Mo3BonsEeT yCTaHOBUTbL PEXMM paboTbl YCTPOWNCTB, YNpaBnsieMblX 3TUM OEACTBUEM.

OcTanbHbIe y3Jibl KaTeropumun

OcrTanbHble y3nbl MOBTOPSIOT CBOMM BMAOM MHAMBUAYaNbHbIE TUMbI YCTPOWCTB, NOAAEPKMBa-
eMbIX cuctemon, bonee nogpobHo cmoTpute [lpunoxenne A, Criucok noddepxxusaembix
ycmpoticma.

B aton KaTteropmm OTO6pa)KalOTCFI TOJbKO yCTpOVICTBa, KOTOpblE NMEKT ynpaBldeMble BXOObI.
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MpunoxeHne C: Cxembl AENCTBUIA, ONUCAHNE Y3I10B C.13. BBop c ycTponcTs

C.13. BBoa c ycTpoucTB

B 310 kaTeropmm Haxoadatca yanbl Ana gobaeneHnss B Aenctene o6paboTkm nHanBmMayanbHbIX
YCTPOWCTB.

Bce yanbl yCcTponcTB MMeT ABa 06LMX CBONCTBA:

YctpoucrtBo
KoHKpeTHOe yCTpOMCTBO, TUM YCTPONCTBA OrPaHUYEH y3IOM.

CI/IFHaﬂVI3VIpOBaTb 006 nameHeHuun

Mpwn BKNKOYEHHOW cuUrHanusauuu, noboe M3MeHeHne BbIXOO0B yCTDOﬁCTBa npmeedeT K
NOBTOPHOMY BbINMOJTHEHUIO AencTeus.

O6wmn BbIXOA:
AKTMBauUuus oencTBus

Jlornyeckoe 3HaveHne. ICTUHHO, eCrnn BbIMOMHEeHWe AeNcTBue Npou3soLLo U3-3a U3MeHe-
HUS BbIXOOOB YCTPOUCTBA.

OcTarnbHble BbIXobl Y3r0B YCTPOWCTB 3aBUCAT OT TUMNa yCTpoucTea, bornee nogpobHO CcMOT-
pute MNpunoxenune A, Criucok noddepxusaembix ycmpoucms.

C.14. BnoxeHHble gencreus

B aTon kateropumu cogepxartcsa Bce co3gaHHble aenctaud. Jlioboe aencreme MoXHO AobaBuTb
Kak BIIOXXEHHbIN Yy3en, rge HacTpamBaemble CBOWCTBA BbICTYMalT Kak B BUOe BXOOOB TaK U
BbIXOOOB OENCTBUA.

[ononHutenbHbin BXoA - '"BoinonHATbL gencteue" akTUBUPYET UMW OeakTUBUpPYeT Oeu-

ctBue. AKTuBauus nponcxoguT Nno ToOMy Xe NpuHUnny Kak B pacnmcaHmn: nocrie geaktnsaumnm
BCE BHYTpEeHHEE COCTOAHME Yy3Iia BJITIOXEHHOIo AencTeus O6Hyﬂ9|eTCFI.
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