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MPOBOJIUTCHA B paMKaX 4YaCoB ay/IUTOPHbIX 3aHSATHH

BKJIIOYasi:
KontpoabsHnas padora
JdomalnnHee 3a1aHne

IIpome:kyTouHast aTTecTALUS:

IK3aMeH

8 cemecTp - 0,5 yaca;
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1. EJIX 1 3AJAYHN OCBOEHMUSA JUCIIUITJIMHbI

Heﬂb OCBOE€HMSI AUCHUIIJIMHDI:

W3ydyeHrne KOHCTPYKIIMM W HOMEHKJIATYPbl CBETOAMOIHBIX

OCBETUTENBHBIX MPUOOPOB, MPUHIMIIOB YCTPOHCTBA M OCHOB INPOEKTUPOBAHMS IHM(PPOBBIX CHUCTEM

YIpaBJICHUA OCBCUHICHUEM
33[[3‘11/[ AUCHHUIIIMHBI

- MPUOOPETEHNE HaBBIKOB BHIOOPA 3(PPEKTUBHOTO CBETOTEXHHYECKOTO 000PY/I0BaHUS B
3aBUCHMOCTH OT TPEOOBAHMIA, TPEIBABISEMBIX OCBEIIAEMBIM O0BEKTOM;

- OCBOCHHE aKTyaJbHBIX HOPM POCCUICKOTO U MEXITYHAPOTHOTO 3aKOHOIATEIbCTBA,
pErIaMEHTHPYIOIINX XapaKTEPUCTUKHU B 00JIACTh MPUMEHEHUS CBETOUOTHBIX CBETOBBIX TPUOOPOB;

- oByIaicHue nH(popMarueir 00 OCHOBHBIX TEXHOJOTHSIX YIPABICHUS OCBEIICHUEM H UX

MMPUMCHUMOCTBIO B COBPCMCHHBIX OCBCTHUTCIIBHLIX YCTAHOBKAX,

- OBJIQJICHUE COBPEMEHHBIM aCCOPTUMEHTOM U IPUHIMIIOM pabOThl MHTEIIEKTYaJIbHBIX CUCTEM
yIIpaBJICHUS OCBEIEHUEM PA3IMYHOTI0 MACHITa0a, BBIITYCKAaeMbIX OT€YECTBEHHBIMH U 3apYOCKHBIMHU

bupmamu;

- IOJTy4eHHE OOLIETOo IPEACTABICHUS O KPYre COMyTCTBYIOMNX (HECBETOTEXHUYECKHUX) 3a/1ad,
pelIaeMbIX HHTEUIEKTYyaJIbHBIMU CUCTEMAaMU YIPaBICHUS (CUCTEMbI «yMHBIM JOM», KyMHBIH TOpOI» U

Ap.;

- HpI/IO6peTCHI/IC OCHOBHBIX HABBIKOB IJIA CaMOCTOSITEILHOMN p33pa60TKI/I pa6oq1/1x IIPOCKTOB
HHTCJUICKTYAJIBHBIX CUCTCM YIIPABJICHHUA BHYTPCHHUM OCBCIICHHUEM U COIMYTCTBYIOLIUM

3JICKTpOO60py,HOBaHI/IeM;

- IpUOOPETEHNE HABBIKOB IS IPOBEIEHUS SKOHOMUYECKOT0 aHaIn3a (B TOM 4HCIIe
CPaBHUTEJIBHOI0) CUCTEM OCBEILEHHS B 3aBUCUMOCTH OT COCTaBa CBETOTEXHUUECKOro 000py10BaHN,
crioco0a yrnpaBJeHUs U Ha0Opa JOMOTHUTEIBHBIX ()YHKIIMOHATBHBIX BO3MOYKHOCTEH, B TOM YHCIIE PacUET

CPOKOB OKYIIA€MOCTH.

CDOpMI/IpyeMLIe y 06yqafomeroc>1 KOMIICTCHIUH U 3allJTAaHUPOBAHHLBIC PE3yJbTaTbl Oﬁy‘IEHHﬂ 10
JAUCHUIITIMHE, COOTHCCCHHBIC C HHAUKATOPaAMHU JOCTUKCHUA KOMIIeTEeHIIMIi:

Koa m HanmMeHOBaHue
KOMIIeTeHIINH

Koa u HamMeHOBaHHe
HHIMKATOPA T0CTHXKEHUS
KOMIIETEeHIIUH

3aniaHupoBaHHBIE Pe3yJIbTATHI 00y4YeHH s

ITK-2 Crocoben
OCYIIECTBIISATh
NPOCKTHUPOBAHUE U TU3AITH
OCBCTUTCJIBbHBIX YCTaHOBOK
Pa3IMYHOTO Ha3HAYCHUS

N-1nk-2 [IpoextupoBanue
OCBETUTEIBHBIX YCTAHOBOK U
00BEKTOB CBETOBOTO JM3aiiHa

3HaTh.
- BUObI 1 0COOEHHOCTHU IMPUMCHSICMBIX B
HACTOAIICC BPEMA UCTOUYHHUKOB CBCTA.

YMETB!
- IPOBOAMTH TEXHUYECKHUN ayIAUT

CYIIIECTBYIOIINX OCBETUTEIHHBIX
YCTaHOBOK.

ITK-2 Crocoben
OCYIIECTBIISATh
NPOCKTUPOBAHUE U TU3AiTH
OCBCTUTCJIIBbHBIX YCTaHOBOK
Pa3IMYHOTO Ha3HAYCHHUS

NJI-3nk-2 Pa3paboTka npoekra
AIEKTPUYECKON YaCTH U CXEMBbI
yIpaBJIeHUs] HHHOBAIIMOHHBIMU
OCBETUTEIHLHBIMHU
yCTaHOBKaMHU

3HATh!
- IPUHLUIBI pa3pabOTKH IPOEKTOB CUCTEM
yIpaBiIeHUS OCBEUICHUEM.

YMETh:
- pa3pabarTeIBaTh paboUYHe MPOESKTHI

CHUCTEM YIIpaBJICHUA OCBCIICHHUEM.

2. MECTO JUCIUILIVHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JucuuniamHa OTHOCHUTCS

K OCHOBHOM TpoecCHOHATILHONW 00pa3oBaTebHONW Tporpamme

CaerorexHuKa u ucTouHuKH cBeta (nanee — OIIOIT), nanpaBnenus noarorosku 11.03.04 DnexTpoHuka u
HaHORJICKTPOHUKA, YPOBEHb 00pa30BaHMs: BhICIIEE 00Opa3oBaHue - OaKamaBpHar.




Bazupyertcst Ha ypoBHE cpeqHero oo1iero oopazoBaHusl.

Pe3ynbraTel 00yueHus, OTydeHHBIE IPH OCBOCHUH JUCLUILIMHBL, HEOOXOAUMBI IIPH BHIITOJTHEHUH
BBIITYCKHON KBaTM(PHUKAIMOHHOHN pabOoTHI.



3. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHbI
3.1 CTpyKTypa THCHUNIHHBI

OO01as TpyJI0eMKOCTh JUCIUIUTMHBI COCTABIISIET 3 3a4€THBIX euHMIIbI, 108 Jacos.

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

Pasesb1/TeMbl 8| a
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAIH 8 g | © |Jlex | Jlab | Ip A aTTecTaluu
. KIIP | TK | UKKII | TK CeMeCTpe | o
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 CoBpeMeHHEBIE 10 8 4 - 2 - - - - - 4 - Ilo020mo6Ka K KOHMPOILHOU padome:
MCTOYHHKH CBETA W3y4yeHne matepualioB U MOJAroTOBKA K
11 CoBpeMeHHbIe 6 2 - 2 - - - - - 2 - KOHTpPOJBbHON paboTe
TpaaMLHOHHbIC H3yuenue mamepuanog iumepamypHsix
(TemnoBsle U UCHMOYHUKOG:
pa3psiHbIe) UCTOYHUKU [1], erp. 23-39
cBeTa [4], cTp. 136-138
1.2 Baenenue B 4 2 - - - - - - - 2 -
CBETOANUOIHYIO
TEXHOJIOTHIO.
OcHoBHbIE
JNEKTPUICCKHE U
CBETOTCXHUYECKUE
XapaKTEePUCTUKU
CBETOJINOJIOB
2 CoBpeMeHHbIe 16 6 - 4 - - - - - 6 - Ilodz0mosKa K KOHmMPOAbHOU padome:
CBETOBBIE IPUOOPBI W3y4yeHne matepualioB U MOJroTOBKa K
2.1 Ocobennoctu 4 2 - - - - - - - 2 - KOHTpPOJBHON paboTe
KOHCTPYKIIHH H H3yuenue mamepuanog 1umepamypHsix
OCHOBHbBIE UCHMOYHUKOG:
XapaKTepUCTUKHU [3], cTp. 20,23, 119
CBETOJIMOIHBIX [4], cTp. 239-244
CBETOBBIX PHOOPOB
2.2 OcHOBHBIE 6 2 - 2 - - - - - 2 -
KOHCTPYKTUBHBIE
HCIIOTHCHUSI
CBETOAUOIHBIX

npuOOpoB st




BHYTPEHHETO U
Hapy>KHOTO OCBELICHUS

2.3

Hopwmst
3aKOHOJIaTeIbCTBA,
3aTparuBaroIye
CBETOJIMOIHOE
o0opynoBaHue

CucTeMsl yrpaBieHU
OCBELICHHEM

46

18

20

3.1

3ajaua yrpaBJcHUS
OCBETUTCIILHBIMH
YCTaHOBKAMH H
CHOCOOBI €€ peleHus

3.2

Texnonoruu
yIpaBIeHUS
HCTOYHUKAMH CBETA

3.3

Opranu3zanus ooMeHa
uHpOpManueit Mex Iy
CXEMOH BKIIIOUEHUS
HCTOYHHUKA CBETA U
CHCTEMOM yTIPaBIICHUS
OCBEIICHAEM

3.4

3anayu, pemaeMple pu
aBTOMAaTH3aIUH
YIpaBJIECHUS
OCBEIIIEHUEM.
Opranuzanus
B3aMMOJICUCTBHS
MOJIB30BaTEIICH C
CHUCTEMOM yIpaBICHUS
OCBEIIEHUEM

10

35

ApXuUTEKTypa
MHTEJUIEKTyaIbHBIX
CHUCTEM YIpPaBICHUS

OCBEILEHHEM.

KonTtpomneps! u
nH(OpMaLMOHHbIE
HIMHBI

3.6

PazpaboTka pabouero

10

Ilod20moeka domauinezo 3adanusn:
IToaroroBka KOMaIIHETO 3aaHUS HAIIPABICHA
Ha OTpabOTKy YMEHUI pemeHus
npodeccrnoHaNBHBIX 3a/1a4. JlomamnHee 3agaHue
BBIIaCTCA CTYICHTAM 10 U3Y4EHHOMY B pasjiene
"CucTeMbl yIpaBlieHUsI OCBeIlleHuEM"
Marepuainy. JlONmOJIHUTENBHO CTYACHTY
HE0OX0IMMO M3YYHUTh JINTEPATyPy U pazo0paTh
IIPUMEPHI BBITIOIHEHUS TOTOOHBIX 3aJaHUH.
IIpoBepka goMaIIHero 3aJaHus MPOBOIUTCS IO
MIPE/ICTABICHHBIM ITHCEMEHHBIM paboTaMm.
H3yuenue mamepuanog 1umepamypHbix
UCIOYHUKOG:

[2], cTp. 111-136
[4], ctp. 312-328




IIPOEKTa
UHTEJUIEKTYyalbHOM
CHCTEMBI yIpaBJICHUS

3.7 ComnyTcTByomue 4 2 - - - - - - - 2 -
3a/1a9H, TAaKXKe
pelraeMble cHCTEMaMU
VIIpaBJICHUS
ocsemenrneM. CUCTEMBI
THIIA «YMHBII JOM»

3.8 DKOHOMUYECKHAN 6 2 - 2 - - - - - 2 -
aHaJIM3 COBPEMEHHBIX
CHCTEM OCBEIICHUS

Ok3aMeH 36.0 - - - - 2 - - 0.5 - 335
Bcero 3a cemecTp 108.0 28 - 14 - 2 - - 0.5 30 335
Hroro 3a cemecTp 108.0 28 - 14 2 - 0.5 63.5

IIpumeuanue: Jlex — nexuuu; JIab — naboparopusie padoTsl; [Ip — npaktuueckue 3ansatust; KIIP — aynuTopHble KOHCYIbTALUU IO KYPCOBBIM
npoektam/padoram; UKKII — nnauBHTyanpHbIe KOHCYIBTAIIUH 110 KypCOBBIM IIpoekTam/padotam; ['K- rpymnmoBsie KOHCYIbTallMK TIO pa3ienaM
mucuuiuiniel; CP — camocrostenbHas padora crynenTa; UKP — unas konraktHas padota; TK — Texymumii KoHTposb; [TA — npomexxyrouHas
aTTecTanus




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Cospemerinble UCMOYHUKU c8ema

1.1. CoBpeMeHHbIE TPAIUIIMOHHBIE (TEIIOBBIE U Pa3psiIHbIC) HCTOUHUKU CBETA

KpaTkuii 3KCKypc B MCTOPHIO JJIEKTPUYECKOI'O OCBEIIEHUSA. TeruioBoe W3JIy4YeHHE U
JIOMUHECIEHIMSI KaK OCHOBHbIE TPUHIUIBI TMOJTYYEHHsS] ONTHUYECKOTO H3iIydeHus. TersioBbie
UCTOYHUKU CBeTa, MnpuMmeHsemble B Hayase XXI Beka: OObIYHBIE M TaJOrEHHBIC JIAMIIBI
HaKaJMBaHUS Ha Pa3IMyHOE HarpsikeHue. PaspsHble MCTOYHUKU CBETa, IPUMEHSEMbIe B Hayale
XXI Beka: OObIYHbIE M KOMIAKTHBIC JTIOMHHECIICHTHBIC JIAMIIbl HU3KOT'O JIABJICHUS, HATPUEBBIC
JIaMIIbl HU3KOTO U BBICOKOTO JaBJICHMSI, METAJJIOTaJIOTe€HHbBIE JIAMITbl BBICOKOTO JaBiieHusl. Cxembl
BKJTIOYEHHS M CIIOCOOBI YIIPABJICHUS! CBETOBBIM IIOTOKOM TPAJMLIMOHHBIX HCTOYHHKOB CBETA.

1.2. BBeneHnue B CBETOINOHYIO TEXHOJIOTHIO. OCHOBHBIE MJIEKTPUYECKUE U CBETOTEXHUYECKHE
XapaKTEPUCTUKH CBETOMO/I0B

[Tpuniunsl  paboTel cBeToAMOJO0B. [IpUHIMIBI NOJy4YeHHs LBETHOrO U 0Oenoro cBeTa.
Oco0eHHOCTH CX€M BKJIIOYEHHUs CBETOANO00B. [IpunHuun perynupoBanus spkoctu. [Ipenmyiectsa
Y HEJOCTATKU CBETOAMOJHOIO OCBEILICHHUS.

2. Cospemennvie ceemoguvie npubopbl

2.1. OcOGeHHOCTH KOHCTPYKLIUU U OCHOBHBIE XapaKTEPUCTUKU CBETOIMOIHBIX CBETOBBIX
npuOopoB

Buzpl cBeTOMOIHBIX M3ilydaTeneil, IPUMEHSIEMbIX B OCBETUTEIbHBIX MprOopax. OcobeHHOCTH
SMD, CSP u COB-monyneit. Cperomuoansie apaiiBepbl U ux kiaccudukanus. CrocoOb
ynpasiieHus ApaiiBepamu. KOHCTpYKTUBHBIE OCOOEHHOCTH CBETOJUOIHBIX MPHOOpOoB. TernnooTBo.
CgeroBoit morok u KIIJ[ cBerogmomupix mpubOopoB. OIEHKA I[BETOBBIX XapaKTEPUCTHK
CBETOAMOAHBIX NpHOOpoB Oenoro cpera. [lomHBI M MONE3HBIM CPOK CIyKObl CBETOAMOIHBIX
puOOpOB.

2.2. OcHOBHBIE KOHCTPYKTHUBHBIE UCTIOTHEHUS CBETOAUOAHBIX TPUOOPOB Il BHYTPEHHETO U
HAPY>KHOTO OCBEIIICHUS

Haubonee pacmpoctpanénubie ¢GopM-(akTOpbl CBETOIMOMHBIX CBETUIBHUKOB ISl OOIIETO
OCBCIIICHUS ATMUHUCTPATUBHO-OQUCHBIX W MPOMBINIICHHBIX TIOMEIICHUH, WX BHYTPEHHEE
YCTPOMCTBO U KOMIOHOBKA. OCOOEHHOCTH CBETHUJILHHUKOB HapYKHOTO ocBemieHus. CBeTOBBIE
pUOOPHI JIJIS YIIUIHOTO, CIOPTUBHOTO U apXUTEKTYPHOTO OCBEIICHHS. Y CTPOWCTBO CBETOIUOTHBIX
meanadacaaos.

2.3. Hopmbl 3aKk0HO/1aTENbCTBA, 3aTParuBaoIlie CBETOAUOIHOE 000PYyJ0BaHHE

O0630p  rocynapcTBeHHbIX  craHgaptoB P®  Ha  cBeroamomHoe — 00OpyJOBaHUE,
perilaMeHTupyemMele  MMU  napameTrpbl. CBOABI NpaBWI M CAaHUTapHbBIE HOPMBI W IIPaBUIIA,
periaMeHTHpYIOLe  IMPUMEHEHHE CBETOJUOJHBIX  CBETOBBIX HpuOopoB. JleiicTByromue
OTpaHUYCHHUS] HAa HWCIOJH30BAHWE CBETOMMONOB JUIs ocBemieHus. lloHsTHe (oTodmonmornyeckoi
OMAaCHOCTH W HOPMBI, €€ perjaMeHTupyromue. 3apyOeXHOoe 3aKOHOJIATeIbCTBO B 001acTu
MMPUMCHCHUA CBE€TOJAHUOI0B. OTedecTBEHHBIE n Sap}I6e)KHBIe 3aKOHOJAaTCJIbHbIC HOPMEI,
periiaMeHTHPYIOIHE MTOITAHBIN 0TKa3 OT TPAJAULMOHHBIX HCTOUHHKOB CBETA.

3. Cucmembl ynpasieHus 0C8eUleHUeM

3.1. 3amaya ympaBiieHUs OCBETHUTEIbHBIMU YCTAHOBKAMHU U CIIOCOOBI €€ pelIeHus
VYrpaBneHrue OCBEIICHHEM KaK CPe/ICTBO (POPMHUPOBAHUS CBETOIIBETOBOM CPEIbl W HACTPOUKH
CBETOBOrO pemieHusi. KonnmuecTBeHHbIE U KAUECTBEHHbIE MapaMeTpbl OCBETUTEIbHOW YCTaHOBKH,
8



nojiaronmecs ynpasieHuto. O030p TpPaAMLIMOHHBIX CPEICTB  YIPABJICHUS  OCBEILCHHEM.
«Knaccuyeckue» crnocoObl KOMMYTAallMd M IUIABHOTO PEryJIMpPOBAaHUS MOIIHOCTH CBETOBBIX
npu6opoB. COBMECTUMOCTh TPAAMIHUOHHBIX (THUPHUCTOPHBIX/CUMUCTOPHBIX) CBETOPETYIISTOPOB C
pa3IMYHBIMM BHJIaMH MCTOYHHMKOB cBeTa. (CrocoObl OpraHu3alMd «MHOTOTOYEYHBIX» CXEM
YIPaBIEHUS OCBEUICHUEM IIPpU MCIOJIb30BAaHUM TPAAULMOHHBIX TEXHOJOrui. BBenenue B
WHTEJUICKTyalIbHbIe cucTeMbl ympasieHus ocBemieHueM (MCYO). OcHOBHblE L€ W 3a7a4d
BHeapenusa UCYO.

3.2. TexHOJ0rMM ynpaBieHUs UCTOYHUKAMU CBETA

O030p OCHOBHBIX BHJOB MCTOYHHMKOB CBETa, IpUMeHseMbIX coBMecTHO ¢ ICYO u cxem ux
BKIOYeHUs. Dusznueckne OCOOEHHOCTHM IUIABHOTO  PETyJUpPOBaHMsI SPKOCTU  PA3IMYHBIX
VCTOYHUKOB CBETA: JIAaMI1 HAaKaJIMBaHUS, JIIOMUHECLEHTHBIX U KOMITAKTHBIX JJIOMUHECHEHTHBIX JIaMII
HU3KOTO JIaBJICHUS, PA3PAJHBIX JaMIl BBICOKOTO JaBJICHHUs, CBETOAMOAOB. IIpenenbHo qocTuxRumbie
JMana3oHbl PEryJMpOBaHMsI CBETOBOIO IIOTOKA. BiMsHME MJIaBHOTO pEryJupoBaHUs Ha
CBETOL[BETOBBIE XAPaKTEPUCTUKH HCTOYHMKOB CBETa, CTAOMIBLHOCTh MX PabOTBI M CPOK CIIYKOBI.
Bnusnue perynupyembix OIIPA Ha paavonoMexu M KayecTBO DJIEKTPUUYECKOW HHEPIHM.
Bo3MoOXHBIE ~ CLICHApUM  IPUMEHEHUS IUIABHOTO  PETYJIHMPOBAHMS  SIPKOCTU:  DKOHOMHUSA
AJIEKTPO3HEPI'UH, MOBBIIIEHUE KaueCTBAa OCBELICHMS, YIIPaBICHUE I[BETOBBIMU XapaKTEPUCTHKAMU
CBETOBOM CPEJIbI.

3.3. Opranuzainusi oOMeHa HH(POPMALMEH MEXTy CXeMOW BKJIFOYCHHUSI HICTOYHHKA CBETa U
CUCTEMOH yIpaBJICHHs OCBEIICHUEM

Crioco0w1 iepenaun yrpasssirorieid nHpopmaruu or UCYO x TTPA. Ananoroseie u nudpossie
yrpasisitone uHTepdencel, ucnonb3dyembie s Baumozeicteus MCYO c TIPA u cBeToBbIMU
npubopamu. O030p ympaBiIgOMUX HHTEPPENCOB, HCMONB3yeMbIX s B3aumoneiicteus UCYO c
[TPA. Ananorossiif unrepdeiic TVI (1-10V), aByx- u TpEXIPOBOJHON aHAJIOTOBBIE UHTEPQEICHI
s ynpasienust OIIPA mo cunoBoit anextpoceru. Ludpossie unrepdeiicet DDC, DSI, DMX,
DALI. OtkpbIThIi TpoTOKON 00MeHa 1udpoBoit nHpopmanueir DALIL. Bo3moxHocTu uHTEpdeiica
DALI nns nmoctpoenust 3aMKHYTBIX MCYO. OcoOeHHOCTH BBINOIHEHUS AJIEKTPONPOBOJAKH IPH
UCIMOJIb30BaHUU PA3JIMYHBIX HHTep(eiicoB. CpaBHEHHE MPEUMYIIECTB U HEJOCTATKOB Pa3IMYHBIX
uHTEp(PEcoB.

3.4. 3anaum, pemaeMble IpU aBTOMATU3ALMN YIIPaBJICHUs ocBelleHneM. Opranuzanus
B3aWMO/ICHCTBUSI MOJIb30BATEIEH C CHCTEMOM YIIPABIECHUS OCBEIICHUEM

ABTOMaTH3a1Ms YIIPABICHUS OCBELIEHUEM. 3aa4a y4€Ta MPUCYTCTBUS JI0OJEH HAa OCBEIIAaEMOM
oObekre. [lpuHIMNOBI OpraHu3alMy JAaTYUKOB NPUCYTCTBUS (ABMKEHHUs) mrofeil. OCHOBHbIE
TEXHOJIOTUH MOCTPOSHMSI JaTYMKOB, UX MPEUMYILIECTBA U HEAOCTaTKU. [laccuBHBIE HH(ppaKpacHbIe
(PIR) patumku mnpucyrctBus. YmpasineHue 30HoM neictBusi PIR-nmatumka. YiabTpas3BykoBble
natuuky  npucyrctBus.  KomOunupoBanHble  (PIR+ynbTpa3Byk) JaTuyuKM — NPUCYTCTBHUS.
MuKpOBOJIHOBBIE AATYUKU MPUCYTCTBUSA. J(MHaMuuyeckue MHEGpaKpacHble AATYUKU NPUCYTCTBUS.
Bo3MokHBIe clieHapuM TOpUMEHEHMs JaTYMKOB JABIOKEHHs/MpucyTcTBHs. CamooOyuaromuecs
JATYMKHA. 3ajada YIpaBIECHHsS OCBEIICHHMEM II0 YacaM pPEaJbHOro BpeMeHHu. VMckirodeHue
HEMPOU3BOJUTEIBHON PabOThl OCBETHTEIBHON YCTAHOBKH. 3aJaydl JO3MPOBAHHOIO OCBEIIEHUS
(IOCBETKH), OXPAaHHOT'O OCBEIICHUS M MMHTALMU MPUCYTCTBUS Jt0JIel Ha oObekTe. TexHuuyeckue
0COOEHHOCTH YacOB PeaJbHOrO BpeMEeHH. 3HaYeHHE €CTECTBEHHOI'O CBETa B MOMEIIEHUAX. 3ajaua
aBTOMAaTUYECKOTO MOJAEpXKaHUs 3aJaHHOTO YPOBHS OCBEIIEHHOCTH. OCOOEHHOCTH (OTOAATUUKOB
Hapy>KHOW M BHYTPEHHEW OCBEIICHHOCTU M CLIEHAPUHU UX MPUMEHEHHS (COTKPBITHII»/ «3aKpbITHII»
KOHTYp ymnpaBiieHusi). KommeHcanmoHHas cucTema MOAJEp)KaHUS TOCTOSHHOW OCBEIIEHHOCTH.
3HaueHue MeTIM THCTepe3uca MpH UCIOJb30BAaHUN aBTOMATHYECKOIO BKIIOUEHHS U OTKIIIOUEHHS
ocpemieHus. [lpuHIUNBl pasmenieHuss (GOTONATUMKOB paszaudyHoro tumna. KoMOuHUpOBaHHBIE
ONTUYECKHUE NATUYUKU («MYJIbTHCEHCOpBI»). Opransl py4dHoro ympasieHus MCYO. ITpuniumns
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OpraHu3allii IOCTOB PYYHOTO YIpaBlIEHUS Kak CIHA00TOYHBIX  ycTpoicTB. CuHCTeMbI
nH(ppakpacaoro (MK) mucranumonHoro ympasieHus. CrocoObl KOAUPOBAHMS W TTOMEXO3AIIUTHI
ynpapisiromiero MK curnama, Bemymme ortpacieBbie craniaptel (NEC, Sony, RC-5, IrDA).
CucremMbl TUCTaHUMOHHOIO pajuoymnpapieHuss. CrnocoObl peain3aluy yAaa€HHOTO JOCTyNa K
NCYO. 3ammTa 0T HECAaHKIIMOHUPOBAHHOTO 10CTYIIA.

3.5. ApXUTEKTypa HHTEIUIEKTyallbHbIX CUCTEM YIIpaBlieHus ocBelleHueM. Konrposieps! u
UH(OPMAIMOHHBIE TIHUHBI

KonTponnep kak nentpanbubii Mmoayiabs UCYO. 3anauu, pemaembie koHTposuiepamu MCYO.
Bapuantel  koHumenumii  moctpoeruss HMCYO.  «ABTOMAaTU3MpPOBAHHBIE  CBETHJIBHUKWY.
Jenentpanu3oBaHHOe  yIhpaBieHHE  (JIOKalbHBIE  CHUCTEMBI), OJHO- M  JIByXYpPOBHEBas
neHtpanuzanusa. [lpeuMyiiectBa W HEIOCTAaTKM Kaxkaoro BapuaHTa. CrmocoObl peanu3anuu
pa3NyYHbIX BapuaHTOB. [IpuHIUNBI opraHu3any HHOOPMALMOHHOW IIMHBI KaK LEHTpaIbHOU
maructpasin  oomena ganHbiMu  WMCYO. IlpoBogHple W OECHpOBOJHBIE  peanu3alluu
WH(GOPMALIMOHHON IIMHBI, WX JOCTOMHCTBA M HemocTatku. CmocoOwsl mepenaun 1UGpPOBOI
uHpopmanuu (0630p). O630p cTaHIAPTU3UPOBAHHBIX BapuaHTOB MHGpopMannoHHbIX muH (DALI,
ZigBee, SCS, Cresnet, KNX/EIB).

3.6. Pa3zpaboTtka paboyero mpoeKTa HHTEIUIEKTYAIbHOW CUCTEMBI YIIPABICHUS

ITpoext ocBemenus kak ornpaBHas Touka Uit cozganus MCYO. CoctaB MCXOIHBIX JaHHBIX
Juisl mpoekTupoBanus. OmpenesieHne CHOUCKa 3aJad, KOTOpbIE JOJDKHA pellaTh IpOeKTHpyeMmas
NCYO, BbIsBIEHHE NOTPEOHOCTH B aBTOMATU3ALMHU YIIPABJIEHUS, HEOOXOAUMOCTH LIEHTPAIU3aLUU
U B3aUMOCBSI3M C JAPYTMMH HWH)XXEHEPHBIMU CUCTEMaMM. 30HUPOBAHHE OOBEKTAa C Y4ETOM
BoinosiHseMblx UCYO 3apau. Omnpenenenue noTpeOHOCTH B OpraHax py4HOro YIpaBJIEHHUS U HX
pa3MmeleHre Ha IUlaHe oObekTa. BRIOOp THIOB M KONIMYECTBA JATYMKOB /IS aBTOMAaTH3AIMU
yIPaBIEHUS OCBElleHHWEM. Pa3zMelieHMe NaT4MKOB Ha IUIaHAX C Y4YETOM HX PACUYETHBIX 30H
neiictBus. [Ipunuuns! Beroopa apxutektypsl UCYO (oaHo- ninm aByxypoBHEBas cucreMa). Beidop
TOTOJIOTUU MH()OPMALMOHHONW IIMHBI. PeKoMeH0BaHHbIE BapHaHThl TOMOJOIMU IS Pa3IMYHbIX
BUJ0B 00beKTOB. Onpenenenne koanuectsa KoHTpouiepoB UCYO 1 UCHOTHUTENBHBIX YCTPOUCTB.
OCHOBHBIE NPUHIUIBI pacuéTa CHUIOBOI 3JEKTPOCETH, BHIOOp ammapaToB 3aumuThl. KoMmoHoBKa
anekTpomuToB. «lIporpammuas» dwacte mnpoekta MCYO. IlporpamMmMmupoBaHue B3anMOCBSI3EH
MEXJly CUTHaJaMH JaTYMKOB U MaHUIYJSALUUSAMHU C Harpy3kamu. [loHsTHME CBETOBON CLIEHBI Kak
CTaTMYECKOT0 peXKMMa paboThl TPYIIBI CBETOBBIX NpubopoB. OmnpenerneHne HEOOXOAUMOTO
KOJINYECTBA U COCTaBa CBETOBBIX clieH. CrocoObl MPOrpaMMUPOBAHUS U BBI30BA CBETOBBIX CIICH.
OcCHOBHBIE ATaNbl peaau3aly MpoekTa u BBoja B skciutyataruio MCYO. MoHTax CUIIOBOM CEeTH U
ciabotouHsix 1enel. Pazmemenue obopynosanus UCYO. 3agaun med-moHTaxka. Mepornpusrus
[0 OKOHYATEeJIbHOM  HAacTpoWKe U  NpOrpaMMHUpPOBaHHI0  oOopynoBaHus. Bo3MoxxHble
HKCIUTyaTal[MOHHBIE IPOOJIEMBI U CIIOCOOBI UX YCTPaHEHHUS.

3.7. ConyTCTBYIOIIKE 3a]]a4H, TAK)KE PEIIaeMble CUCTEMAMU YIIPABJIECHUSI OCBEIIEHUEM.
CucreMsl TUIIA KyMHBIN JOM»

HNCYO kak cocTraBHas 4acThb CHCTEM KJjlacca «yMHBIM Jom». O030p COMYTCTBYIOIIMX 3ajad,
TaK)KE€ PEIIAEMbIX JAHHBIMU CHCTEMaMH. YTIPaBIEHUE NIEKTPONPUBOAAMHU, CUCTEMAMH OTOIUICHHUS,
BO}IOCHa6)KeHI/I$I, KIIMMAaT-KOHTPOJIA, HHTCrpamusda € CHCTEMaMHM CBA3HU, OXPAaHBI, 0€30MacHOCTH.
Konuenmus «uareprera Beueit» (IoT), pernmamenTtupytomiye e€ HOpMaTUBHBIE TOKYMEHTHI.

3.8. DKOHOMHYECKHI aHAJIN3 COBPEMEHHBIX CUCTEM OCBEILICHHUS
[TpuHIMOBl aHaAMUM3a HSKOHOMHUYECKMX IIOKa3zaTellell OCBETUTENbHBIX YCTaHOBOK. IloHsATme
«CTOMMOCTH XKM3HEHHOTO IWKJIA» yCTaHOBKH. [IpoBeseHne CpaBHUTEIHHBIX aHAIN30B PA3IUYHBIX
BAapUaHTOB CHCTEM OCBEIIEHHs, pacy€T CpPOKOB OKYHNAaeMOCTH. OHeprocoepexxeHue u
sKOHOMHUYECKas 3PPEeKTUBHOCTh YCTaHOBOK, 00opynoBanHbIXx UCYO.
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3.3. TeMbl NIpaKTHYECKUX 3aHATHH

. CXeMbl BKJIFOUEHHS] UCTOYHUKOB CBETA U CIIOCOOBI YIIPABICHHS UMHU;

. Bb10Op CBETOAMOIHBIX CBETOBBIX MPHOOPOB ISt BHYTPEHHETO OCBEIICHUS;

. BbI0Op cBETOAMOIHBIX CBETOBBIX IPHUOOPOB Il HAPYKHOTO OCBELICHHUS;

. Be10Op cBETOBOTO pelieHns B COOTBETCTBUH C ACHCTBYIOLINM 3aKOHOIaTEIbCTBOM;

. OHeprocOeperarouye CLieHapuy yIpaBJIeHUs] OCBEILEHUEM;

. Be10op 06opynoBaHus J11st aBTOMAaTU3AIUH YIIPABJICHUS! OCBETHTEIBHON YCTaHOBKOI;
. Pazpabotka pabouero npoexkra UCYO;

. Pacuér cpoka OKynmaeMoCTH OCBETUTEIIBHBIX YCTAaHOBOK.

01N DN B W —

3.4. TeMbl 1a00paTOPHBIX padoT
HE MIPelyCMOTPEHO

3.5 Koncyabranumn

[ pynnosvie koncyaomauuu no pazoeiam oucyuniunol (I'K)

1. OG6cyxnenue MaTepuasnoB 1o keicam paszena "CoBpeMEHHbIE HCTOUHUKH cBeTa"
2. OOcyxaeHne MaTepraloB Mo kelicam pazjaena "CoBpeMeHHbIE CBETOBbIE MPUOOPHI"
3.  OOcyxaeHue MaTepualioB o keiicam paszzaena "CucTeMbl YIpaBJICHUs OCBeIIeHneM"

3.6 TeMaTnka KypcoBbIX IPOEKTOB/KYPCOBBIX padoT
KypcoBoii mpoekT/ pabota He MpeayCMOTPEHBI
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3.7. CooTBeTCTBHE pa3ae/ioB JTUCHUIIMHBI M (POPMHUPYEMBIX B HUX KOMIIeTeHI Uil

3arIaHupOBaHHBIC PE3yIbTaThl 00Y4YEHUS 110

Howmep paznena
JTUCLUILIMHEI (B

OueHo4YHOE CPEeACTBO
(TUII 1 HAUMEHOBAHUE)

Kongl
JUCLIUILIHHE COOTBETCTBHHU C
WHKATOPOB
(B cOOTBETCTBUU C pazjesioM 1) n.3.1)
| 2 | 3
3HATh:
BHJIBI 1 OCOOCHHOCTH NMPUMEHSEMBIX B V-1 KontponbHas padota/CoBpeMeHHbIE HCTOYHUKHI
-1lmk-2
HACTOSIIEE BpeMs HICTOYHHUKOB CBETa UCKYCCTBCHHOTO U3ITyUCHUS
MIPUHITUIIBI pa3pabOTKU MPOCKTOB CUCTEM V-3 + Jomarraee 3apanue/[IpoekTupoBaHue CUCTEM
-31IK-2
VIIPaBIICHUS] OCBEICHUEM ABTOMATHU3MPOBAHHOTO YIIPABICHUS OCBEIICHHECM
YMmerh:
MIPOBOAUTH TEXHUUECKUN ayTUT -1 + KontponbHas pabota/CBeTOIMOAHBIC CBETOBBIE TPHUOOPHI
-1nk-2
CYIIECTBYIOIINX OCBETUTEIIBHBIX YCTAHOBOK
paspabaThiBaTh pab0OYHe MPOEKTHI CUCTEM VII1-3 + Jomarraee 3aganue/[IpoekTupoBaHue CUCTEM
-31IK-2
VIPaBIICHUS] OCBEICHUEM ABTOMATHU3MPOBAHHOTO YIPABICHUS OCBEIICHHECM
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMSA PE3VJIbTATOB OBYUEHUS 1O JUCIHMUIIINHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
8 cemecTtp

®dopma peanuzanuu: buneTsl (MUCEMEHHBIN OTIPOC)
1. CBeroauoaabie cBeToBBIE MpUOOpHI (KoHTpOobHAS paboTa)
2. CoBpeMeHHbIE UICTOYHUKHU UCKycCTBEHHOT0 n3inyueHus (Kontponbnas paboTa)

®Popma peanusaruu: 3anuTa 3a1aHus
1. [IpoexkTupoBaHKe CUCTEM aBTOMAaTU3UPOBAHHOIO yIIpaBiieHUs ocBelleHueM (Jlomaiinee
3a/1aHUE)

BaHHLHO-peﬁTHHFOBaﬂ CTPYKTYpa JUCHUIUINHBI SABJIACTCA ITPUITOKCHUCM A.

4.2 TIpoMe:KyTOUYHASI ATTECTAIUSA 110 JTUCHHUIIHHE

Orzamen (Cemecmp Ne§)
Ouenka ompenensieTcss B cOOTBETCTBUU ¢ [lonoxkeHneM o OaIbHO-PEUTHHTOBOM CHUCTEME ISt
crynentoB HUY «MOW» Ha 0oCHOBaHMHU CEMECTPOBOM U aTTECTAlIMOHHON COCTABIISFOIIUX.

B numiom BeICTaBIsIeTCS OIICHKA 3a 8 ceMecTp.

IIpumeuyanue: OueHOYHbIE MAaTEpUAIbI 110 TUCLMITIIMHE IPUBEICHBI B (DOHIE OLIEHOYHBIX
matepuaios OITOII.

5. YYEBHO-METOANMYECKOE OBECIIEYHEHUE JUCIUIIJINHbI

5.1 MleyaTHbIe U 3JIeKTPOHHbIE U3IAHUSA

1. A. b. Illanwtos- "OcHoBsI cBeTOTeXHUKH", (2-¢ U311., epepad. u noi.), U3natensctBo: "Jloroc",
Mockasa, 2011 - (256 c.)

https://biblioclub.ru/index.php?page=book&id=119439;

2. Pomanoga, T. K. [IpoekTupoBaHne CBETOTEXHUUECKOW YaCTH OCBETHTEIIBHBIX YCTAHOBOK :
yuebHoe nocobue 1o kypcy "OcBeTUTeNbHbIE YCTAHOBKU'" 110 HAMIPABICHHIO "DJIEKTPOHUKA U
nanoasiektponuka" / T. K. Pomanosa, C. M. Jlebenkosa, Hail. uccnen. ya-t "MOU" . — M. : U3a-Bo
MD3U, 2014 . —44 c. - ISBN 978-5-7046-1566-8 .;

3. tly6ept, ®. CBeronuonsr : niep. ¢ auri. / ®. Hlybeprt . — 2-e uzn . — M. : ®usmarmur, 2008 . —
496 c. - ISBN 978-5-922108-51-5 .;

4. CnpaBo4Hasi KHUTa IO CBETOTEXHUKE : yueOHOe ocodue /i 00yqaroIuxcs 1o
00pa3oBaTeNbHBIM POrpaMMaM BBICIIET0 00pa30BaHUs YpOBHs OakanaBpHaT U MarucTparypa 1o
HamnpaBlieHUIo "DIEKTPOHUKA U HaHOAJIeKTpoHUKa" / Pepakius xypH. "CBeTorexHuka" ; o01. pe.
1O. b. Aiizen6epr, I'. B. booc ; Hayu. pea. C. I'. Amrypkos, JI. I1. Bapdonomees . — 4-¢

W31, IIOJTHOCTRIO Tiepepad. u jon . — Mocksa : [0. u.], 2019 . — 892 ¢. - ISBN 978-5-6043163-0-6 ..

5.2 JIunieH3MO0HHOE ¥ CBOOOHO pacnpocTpaHsieMoe MPOrpaMMHoOe odecredeHue:
1. Office / Poccuiickuii makeT 0(UCHBIX IPOTrpamm;

2. Windows / OniepanrionHasi cucrema cemeiictsa Linux;

3. Acrobat Reader;

4. DIALux.
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5.3 UaTepHeT-pecypcsl, BKJAIOYas NpodeccHOHAIbHBIE 0a3bI JaHHBIX 1 HH(POPMAIIHOHHO-

CIIPpaBOYHbBIC CUCTEMBI:

1. 3BC Jlans - https://e.lanbook.com/

2. 3BC "YHuBepcuTeTcKasi 0M0JMOTEKAa OHJIAlH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunas 3;1ekTpoHHas 0udamoreka - https://elibrary.ru/
4. 9BC "Koncyabsrant ctygenta' - http://www.studentlibrary.ru/

5. Daexkrponnasi oudauoreka MOU (36 MDMN) - http://elib.mpei.ru/login.php

6. llopTan oTKpBITHIX TaHHBIX Poccuiickoii @exepanun - https://data.gov.ru

7. Uudopmanuonno-cnpaBounas cucrema «Komekc/Texakenepr» - Http:\\proinfosoft.ru;

http://docs.cntd.ru/

6. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE JUCHUITVIMHBI

Tun nomemenus

Homep aynuropnu, HAMMEeHOBaHHUe

OcHalenue

VY4eOHble ayAUTOpUHN IS
IIPOBE/IECHUS JIEKLIMOHHBIX
3aHATHI U TEKYLIETO
KOHTPOJIS

E-511, Aynutopus kadenps
"CBeroTexHukKa"

CTOJ, CTYJ, I0CKa
UHTCPAKTUBHASI, KOMITbIOTEPHAs
CCTh C BBIXOJ0OM B I/IHTepHCT

E-513, Aynutopust xadeapsl
"CeroTexHuka"

CTOJI, CTYJI, 1OCKa
WHTEpaKTUBHAs!, KOMIIBIOTEpHAs
CETb C BBIXOZ0OM B MIHTEpHET,
KOMITBIOTEP NEPCOHAIBHBIN

Y4eOHble ayAUTOpUU IS
MIPOBEICHHUS
MPaKTUYECKHUX 3aHATHH,
KP u KII

E-511, Aynutopus xadeapsl
"CBeroTexHuka"

CTOJI, CTYJI, JOCKa
HWHTCPAKTUBHAsA, KOMIIbIOTCpHAA
CCTh C BBIXOAOM B I/IHTepHeT

E-513, Aynutopus xadeapsl
"CeroTexHuka"

CTOJI, CTYJI, JOCKa
HWHTCPAKTUBHAA, KOMIIbIOTCpHAA
CCTh C BBIXOAOM B I/IHTCpHeT,
KOMIIBIOTCP HepCOHaHLHBIﬁ

VY4ebHble ayIUTOPUH IS
IPOBECHUS
71a00paTOPHBIX 3aHATHH

E-629, JIaboparopus kadeapsl
"CBeToTeXHUKHU"

CTOJI, CTYJI, JAOOPATOPHBIN CTEH]I,
TEeXHUYECKas anmnaparypa,
MHBEHTAph CHEIMATN3UPOBAHHBIN

VY4eOHble ayAUuTOpUU IS
IPOBEICHUS
IIPOMEKYTOUHOU
aTTecTalluu

E-511, Aynutopus xadenpbl
"CBeToTexXHHKA"

CTOJI, CTYJI, JOCKa
WHTEPaKTUBHASI, KOMITbIOTEPHAs
CETh C BbIX0JI0M B MHTEpHET

E-513, Aynutopust xadenpsl
"CBetoTexHHKaA"

CTOJI, CTYJI, JOCKa
MHTEpPAKTUBHAs, KOMIIBIOTEPHAS
CeThb C BbIXOAOM B lHTEpHET,
KOMITBIOTEP NMEPCOHANBHBIN

ITomemenus aas
CaMOCTOSITENIbHOM pabOThI

E-506, KomnbroTepHslii Ki1acc 1o
Kypcam «OCHOBBI
CBETOTEXHUKN», «EcTeCcTBEHHOE U
UCKYCCTBEHHOE OCBEILEHUEY,
«KomnbrorepHas rpaduka

CTOJI, CTYJI, KOMIIBIOTED
IIEPCOHAIIBHBIN, )KYPHAJIbI

ITomemenus s
KOHCYJIbTUPOBAHUS

E-627, KabuHer coTpyIHUKOB

CTOJI, CTYJI, IKad

ITomemenus s
XpaHeHus: 000pyI0BaHUS
1 y4eOHOTO MHBEHTaps

E-628, Ilpouee kad. "Cerorex."

CTOJI, CTYJI, IKad
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COBpeMCHHLIC CHUCTCMBbI OCBCIICHMUS

IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

(Ha3BaHME AUCIMILIMHBI)

8 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1 CoBpemeHHBIC HCTOYHUKHA UCKyCcCTBEHHOTO M3nydeHus (KoHTposbHas pabora)

KM-2 Ceeroauoansie cBeToBbie puOopsl (KoHTposbHas paboTa)
KM-3 TIIpoektupoBaHHU€e CHCTEM aBTOMAaTH3UPOBAHHOTO YIIpaBJICHHS ocBemeHueM (JJomamHee

3a/1aHKE)

Bujx npome:xyTo4HOI aTTecTalMu — JK3aMeH.

Nnnekc KM- | KM- | KM-
Howep Paszpen nucuuninmHel KM: L 2 3
pasnena Henens 4 8 12
KM:
1 CoBpeMeHHbBIC UCTOYHHKHU CBETA
11 CoBpeMeHHbIE TPAIUIIMOHHBIE (TETUIOBBIE U Pa3psIHbIE) HCTOYHUKH +
) cBeTa
12 Brenenue B cBeTOAMOIHYIO TEXHOJIOTHIO. OCHOBHBIE +
) AJICKTPUUYCCKUE U CBETOTEXHUYECKUE XapaKTEPUCTUKH CBETOIHOIOB
2 CoBpeMeHHbIE CBETOBbIE PUOOPHI
21 Oco0eHHOCTH KOHCTPYKIIMU M OCHOBHBIE XaPaKTEPUCTUKH +
) CBETOMOJIHBIX CBETOBBIX TPHOOPOB
29 OcCHOBHBIE KOHCTPYKTHUBHBIE UCIIOTHEHUS CBETOJUOIHBIX TPUOOPOB +
) JUISl BHYTPEHHETO M HApYKHOTO OCBEIICHUS
23 Hopwmpbl 3aK0HO1aTE€NBCTBA, 3aTPArMBAOIINE CBETOIUOTHOE +
' 00opyI0BaHue
3 Cuctembl yIpaBIeHUs] OCBEIIEHUEM
31 3amava ynpaBlieHUs] OCBETUTEIHHBIMU YCTAHOBKAMH U CIIOCOOBI €€ +
) perieHus
3.2 TexHOIOTUH yIPABIEHHUS] ICTOYHUKAMH CBETa +
33 Opranu3zanus ooMeHa HHGOpMAaIEH MEXTY CXeMOU BKITIOUEHUS +
) MCTOYHHMKA CBETA U CUCTEMOM YNPABIICHUS OCBEIIEHUEM
3amauu, pemaeMpie TP aBTOMATU3AIMK YITPABICHUS OCBEIICHUEM.
3.4 Opranu3zanus B3auMOEICTBUS MOJIb30BATENEH C CUCTEMOM +
YIPABJICHHS OCBEIICHHEM
35 ApXUTEKTYypa UHTEIJIEKTYaIbHBIX CUCTEM YIPABIICHUS +
' ocpenieHueM. Konrposiepsl v nHGOpMallMOHHbBIE IIUHBI
36 PazpaboTtka pabodero npoekTa MHTEJUIEKTYaIbHON CHCTEMBI +

yYIpaBJICHUS
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ConyTcTByIOIIME 3a/1a4H, TAK)KE PElIaeMble CUCTEMaMU YIIPaBIICHUS

3.7 N +
ocBeleHrneM. CHCTEMBI THIIA «YMHBIH JIOM»

3.8 DKOHOMUYECKHUI aHAJIN3 COBPEMEHHBIX CUCTEM OCBELICHUS +

Bec KM, %: | 20 | 30 | 50
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