MuHHCTEpPCTBO HAYKH U BbIcIIero oopasosanusi P®
denepanbHOe roCyJapCcTBEeHHOE 010:KeTHOE 00pa3oBaTe/IbHOE YUpeKAeHne
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpagsiaenune noaroroBku/cnenuaibHoctTh: 11.04.04 Di1eKTPOHHKA U HAHOJIEKTPOHUKA
HaumenoBanue oOpa3oBare/ibHOM nporpamMmbl: Teoperuyeckasi M NPUKJIAAHASA CBETOTEXHMKA
YpoBeHs 00pa3oBaHus: BbIclIee 00pa3oBaHue - MATHCTPaTypa

®opma o0yuenusi: Ounas

Pabouass nporpaMma QM CHUILIHHBI
TEXHOJIOI'NMA CBETOAU3ANHA

BJok:

Baok 1 «/Iucuuniaunbt (MoxyJam)»

Yacrp 00pa3zoBaTebLHOM
NPOrpaMmblI:

Yacrsb, popmMupyemMas ydyacTHUKAaMHU 00pa30BaTe/IbHbBIX OTHOLIEHHUI

Ne qucumnuInHbI 10 yyeOHOMY
IJIaHY:

b1.4.02

TpyaoeMKOCTb B 3a4eTHBIX
e/IMHHIIAX:

1 cemecTp - 5;

Yacos (Bcero) no yueGHomy
IJIaHy:

180 yacoB

Jexknun

He MPeAYCMOTPEeHO Y4eOHbIM MJIAHOM

IIpakTnyeckue 3aHATHSA

1 cemectp - 64 yaca;

JlabopaTopHble pa6oThI

He MPeAYCMOTPEeHO Y4eOHbIM MJIAHOM

Koncynbranumn

1 cemectp - 2 yaca;

CamocrosiTesbHasi padora

1 cemectp - 113,5 yacos;

B ToM unciae Ha KII/KP

He MPeAYCMOTPEHO Y4eOHBIM MJIAHOM

HNnasi koHTaKkTHas padoTa

MPOBOJIUTCHA B paMKaX 4YaCoB ay/IUTOPHbIX 3aHSATHH

BKJIIOYAS:
Pedepar

KonTposabHnas padora
PacuerHo-rpaduyeckas padora

HpOMe)KyTO‘{Haﬂ aTTrecrauud:

JK3aMeH

1 cemectp - 0,5 yaca;

Mockgsa 2020




IMPOI'PAMMY COCTABNIJI:

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

Bnageneyu AnekceeB E.A.
IIpenogaBarenn WaeHTugurarop Rfed4a2co-AlexeevYA-a05b864d E.A. Anekcees
(1OIKHOCTB) (moanuce) (pacuudpoBka
TIO/AITUCH)
COI'TACOBAHO:
MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»
CseneHva o snagensuye L3N M3K
PykoBoaureins Braaenen CreTros B.1O.
00pa3oBaTeIbHON IPOrPaMMBI WaeHTugurarop Rb7ba3433-SnetkovVY-42adae29 B.1O. CrHetkoB
(1OIKHOCTB, ydeHast CTENEHb, yIEHOE 3BaHKE) (moanuce) (pacudpoBka
MIOJITIHUCH)
MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»
3 o o CseneHva o snagensuye L3N M3K
aBeJYIOIIHH BBITYCKAIOIIEH i ] Sraaenen Booc 1B,
Ka(be JIPBI * Mol ¢ WaeHTMMKaTOD R4494501d-BoosGeorv-031c67c]] I'.B. Booc
(1OIKHOCTB, ydeHast CTENEHb, yIEHOE 3BaHKE) (moanuce) (pacuudpoBka

MOJITTHCH)



1. HEJIX 1 3AJAYHN OCBOEHUA JUCIIUITJIMHbI
Henb ocBOeHHUs IMCUMILNIMHBI. OCBOUTH KOMIUIEKCHBIM IMOAXOJX K IPOCKTUPOBAHUIO CHUCTEM
3JIEKTPOOCBELIEHUS C YUE€TOM CBETOM3aiHa, 1IeJIeBbIX MoKa3aTeneld 00beKTa, NHKEHEPHON apXUTEKTYpbl

U apXUTEKTYPHI CPEIbl
3amauyy AMCIUILIHHBI

- HAYYUTBHCA BBIABJIATH LCIIN U 3a/1a4d IIPHU IIPOCKTUPOBAHUH CUCTEM OCBCUICHUA IJIA pa3111/1qH0171

THUIIOJIOTN O6’beKTOB;

- IpUOOPECTH HABBIKYU JNU3alH-MBIIIJICHUS U HAYUYUTHCS COUETaTh APXUTEKTYPHBIE ITapaMeTPhl
Cpenbl ¥ C MapaMeTpaMU CUCTEM OCBELLIEHUS U CUCTEM YIIPABJICHUS CBETOM;

- YMETb HaxOJUTh U PACCYUTHIBATH KOMIUIEKCHBIE [IaPAMETPhI KAYECTBA CUCTEM OCBELICHUS U
CHCTEM YIPABJIECHUS CBETOM, JUIsl KOHKPETHBIX OOBEKTOB pa3IMYHON TUIIOJIOTHH;

- IpHOOPECTH HABBIKM COBMECTHOI'O IMPOEKTUPOBAHUS apXUTEKTYPHBIX IAPAMETPOB CPE/BL,
UH)XEHEPHBIX CUCTEM, CUCTEM OCBCILCHUS U CUCTEM YIIPABICHUS CBETOM.

dopmupyembie y 00y4aronierocs KOMNneTeHIUH 1 3alJIaHUPOBAaHHBIE Pe3yJIbTaThl 00yUeHHs 110
JTUCIUTIIINHE, COOTHECEHHBIE C HHAMKATOPAMHU JOCTHKEHUS KOMIIeTEeHIHI !

Koa n HanmMeHoBanue
KOMIIETeHI{UH

Koa u HamMeHOBaHHe
HHAUKATOPA JOCTHKEHUSI
KOMIEeTeHINHI

3amiaHNpPOBaHHbIE Pe3yJbTAThI 00yUeHHus

[1K-2 Cniocoben
pa3pabaThiBaTh KOHIICIIIIUH,
OCYILECTBIISITh
UCCJICIOBAHWS,
pa3pabarbiBaTh U
pEaTM30BBIBATH TIPOSKTHBIC
pelIeHHUS] THHOBAITMOHHBIX
OCBETHTEIBHBIX YCTAHOBOK

N-1nk-2 OcymiecTBisieT
pa3paboTKy KOHIICTIUHN 1
MPOCKTOB CBETOBOTO JM3aifHa
00BEKTOB C MTOMOIIIBIO
CHEIHATBHBIX KOMITBIOTEPHBIX
porpaMM, BKJTFOYAs CO3/IaHUE
3¢ PEeKTUBHON CBETOIBETOBOM
CpelbI

3HATh:
- IPUHIIMAITBI TAPMOHUYHOTO CBETOBOTO
nu3aitHa. B3anMocCBsI3b CBETOIM3alHA C
HOpPMaMH ¥ MPAKTUKAMH IMPOSKTUPOBAHUS
CHCTEM OCBEIICHHS,

- 0COOEHHOCTHU CTPYKTYp MaTepUaioB,
BIIMSIHUE CTPYKTYp Ha CBOMCTBA U HA
BOCITPHUSITHE.

YMETh:

- CTaBHTD IEJN /IS CHCTEM OCBEICHHS
IIpY MHOTONIapaMeTPUUECKUX 3a]auax;

- OIICHUBATh APXUTEKTYPHBIE
XapaKTEePUCTUKH CPEbl U XapaKTEPUCTUKU
WH)KEHEPHBIX CHCTEM JUISI O0BHEKTOB
pas3IMYHOM TOMOJIOIUHU, U YMETh
WHTETPUPOBATH CUCTEMBI OCBEIIECHUS U
CHCTEMBI yIIpaBJIEHHUs CBETOM B €IUHYIO
MHKEHEPHYIO CTPYKTYPY 00BEKTA.

[IK-2 Cniocoben
pa3pabaThiBaTh KOHIICTIIUH,
OCYIIECTBIIATH
UCCIICIOBAHMS,
pa3pabaTeiBaTh U
pean30BLIBaTh MPOCKTHHIC
pelIeHNs] MHHOBAITHOHHBIX
OCBETUTEILHBIX YCTAHOBOK

N-2nk-2 Pa3pabaTsiBaeT
MPOEKTHOE 3aJ]aHNe U
OCYIIECTBIISIET OPTraHU3AIHIO
paboT Mo peanu3auu IpoeKTa
WHHOBAIIHOHHBIX
OCBETUTETHHBIX YCTAHOBOK

3HATh!
- UHTEPbEPHBIC aPXUTEKTYPHO-
WH)KEHEPHBIE CUCTEMbI 1 OCOOEHHOCTH
CO3JIaHUS CHCTEM OCBEIICHHS;

- DKCTEPhEPHBIE APXUTEKTYPHO-
MHXEHEpPHBIE CUCTEMbI, 0COOEHHOCTH
CO3J1aHUs HAPY>)KHOTO (DYHKIIMOHAIBHOTO U
ApXUTEKTYPHOT'O OCBEIICHUSI.

YMETB:
- PaCcCYUTBIBATh TEXHUKO-DKOHOMHUYECKHUE

IIOKa3aTCIn CUCTEM OCBCUICHUA U
YHIpaBJICHUA CBCTOM;
- paCCUMUTHIBATH N AHAJIM3UPOBATH




Koa u HaumeHoBaHMe
KOMIIETCHIINH

Koa u HaumeHoBaHMe
HHAUKATOpa JOCTHKCHUSA
KOMIICTCHIIUHA

3amiaHupoBaHHbIE Pe3YabTATHI 00yYeHUsI

IapaMeTpbl BOCIIPUSITHUS U
3PrOHOMUYHOCTH CUCTEM OCBELICHUS,
ONTUMHU3HUPOBATH COCTAB CUCTEM
OCBEILECHUA IIPU COXPAHEHUH KITHOUEBBIX
SPrOHOMHYECKHX MMAPAMETPOB.

2. MECTO JUCIUILINHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JluctumimHa OTHOCHUTCS K OCHOBHOW TpOQ)eCCHOHAIbHONW 00pa3oBaTeNbHOM MpOorpaMMme
Teopernueckass u npukianHas cBerorexHuka (manee — OIIOII), nanpasnenust moaroroBku 11.04.04
DNEKTPOHUKA U HAHOAJICKTPOHUKA, YPOBEHb 00pa30BaHUs: BBICIIEE 00PA30BAHKE - MAaTUCTPATYPA.

Bbazupyertcs Ha ypoBHE cpeHero ooiero oopazoBaHusl.

Pe3ynbTarel 00yueHus, MOTYICHHBIE TIPYU OCBOSHUU JTUCIUTUIHHBI, HEOOXOIUMBI IPU BBITOJTHCHUN
BBIMYCKHOM KBaTU(UKALMOHHON PabOTHI.




3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OOm1ast TpyI0EMKOCTh JUCIUILIMHBI COCTABISAET 5 3aUeTHBIX equHuUIl, 180 gacos.

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

Paznenbl/Tembl =l o
Ne JUCTIATUTHHBL/ (pOpMBI § % § KonrakrHas pabora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/1 IIPOMEKYTOIHOM o &| 3 Koncyubranms NKP PaGora s | LOATOTOBKA K METONYECKUE yKa3aHMUs
aTTeCTAIIH 8 g | © |Jlex | Jlab | Ip A cemectpe | ATTECTALMH
o KITP 'K HKKIT | TK P /ROHTPOITE
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 ApPXUTEKTypHBIC 12 1 - - 4 - - - - - 8 - Iloozomogxka pegdhepama: B pamkax
MaTepHabl s pedepaTiBHON YacTH CTYICHTY HEOOXOIUM
CTPOUTEIBCTBA: IIPOBECTH 0030p JIUTEPATYPHBIX HCTOYHUKOB I10
apaMeTpHl. BBIOpAaHHOW TeM€e, KOMIUIEKCHO OCBETHTH
apXUTEKTyPHBIE U BOIIPOC B COOTBETCTBHU C TEMOH pedepara,
KOHCTPYKTUBHBIE MOJTOTOBUTH NPE3SHTALMIO JUIS BBICTYIICHUS
0COOEHHOCTH, 0 pe3yabTaTaM paboThl HA CEMUHAPCKOM
JICKOpaTHBHBIE 3aHsATHH. B KauecTBe TeM pedepara cTyneHTy
cBoiicTBa. [Ipumenenue IIpeJIaraloTcs CIeAyIoIne BapuaHTsl: 1).
APXUTEKTYPHBIX [TpumeHeHne MatepuaoB ¢ aMophHON
MaTepuasos B CTPYKTYPOIl/KpUCTAIUINYECKON CTPYKTYpOH B
KOHCTPYKIHMSIX KOHCTPYKIMSIX JICKOPATUBHBIX CBETHIHHUKOB 2)
CBETHJIBHHKOB B3anmopeiicTBre cBETa ¢ IPOITYyCKAIOIIUMHA
1.1 | OcoGeHHOCTH CTPYKTYP 12 - - 4 - - - - - 8 - MarepraiaMy (B KOHCTPYKIHUSIX CBETHIHLHUKOB,
MaTepuasoB, BIHSIHUE B OT/ICJIOYHBIX HHTEPHEPHBIX MaTepHuanax). 3).
Ha CBOWCTBa M Ha B3anmopeiicTBrE CBETA CO CBETOOTPAKAIOIINMHA
BOCIIpUSITHE MarepuaiamMu (B KOHCTPYKILHUSIX CBETHIbHUKOB,
B OTJIEJIOYHBIX HHTEPHEPHBIX MaTepHaiax) 4)
ApXHUTEKTypHBIE MaTepUalbl IS
APXHUTEKTYPHO-JIEKOPATUBHBIX CBETHIbHUKOB
H3yuenue mamepuanos numepamypHsix
UCIOYHUKOG:
[1], Pa3n.1
2 Caeronun3aii- 58 - - 20 - - - - - 38 - IToozomogka Kk KoHmMponLHOU padome:
MmblteHne. Kareropun W3y4yenune marepuasa 1o pasjeny
"thopma" n "CseronuzaiiH-MeinuieHne. Kateropuu
"komno3unus" B "(hopma" u "KoMnozuiusa" B apXUTEKType U
ApXHUTEKType U CBETOBOM Ju3aiiHe. [IpuHIMIIEI TapMOHUYHOTO

5




CBETOBOM JH3alHE.

cBeroam3aiiga." IToAroToBka K BBEIIIOJTHEHUIO

IIpuHnMIBL 3a/laHul Ha IPaKTUYECKUX 3aHATHUSX.
TrapMOHUYHOTO [TpakTHyeckoe 3agaHue BoAACTCS
CBETO/IM3aliHa WHIUBHIYyaJIbHO. TeMa npakTHuecKoro

2.1 [puHIMTBL 28 10 18 3aganust: " AHau3 napamerpos Gopm
rapMOHUYHOTO CBETUJILHUKOB M KOMITO3UIIOHHBIX IPUEMOB
CBETOBOTO JM3aliHa. JUIsl MTHAWBUYaJIbHOTO 00beKTa (00BEKT
B3anmocBsi3b BBIJJA€TCS NPENo/IaBaTeseM, B BUJIE KOMILIEKTa
CBETOAM3alHA C ¢oTorpaduii u MIAHUPOBOK KOHKPETHOTO
HOpMaMH{ 1 o0bekTa nccnenoBanus”. MI3ydnTb OCHOBHBIC
MpaKTHKaMHU BUIBI )OPM apXUTEKTYPHO-JEKOPATHBHBIX
MIPOCKTUPOBAHUS CBETUIIBHHUKOB. [IpeaokuTh onncanue 3Tux
CHCTEM OCBEIICHHS ¢dopm, mapameTpsl u cBoiicTBa hopM. M3yunts
2.2 [Ipuemsl uHTErpaiu 30 10 20 IIPUEMBI ¥ IPABWIIA TIOCTPOCHUS KOMITO3ULINH,
CBETOBBIX CHCTEM B BU/IbI KOMITO3UIMH. Haiitn npumepsr
ApXUTEKTYpPHYIO CpPELy Pa3UYHBIX BHJOB KOMIIO3UIMHI, OTIPEAEIUTh HX
MHTEPHEPOB U CYIIECTBEHHBIE NTApaMETPBI.
9KCTEPbEPOB
3 CoBpeMeHHBIC 48 24 24 Iloozomoexa pacuemnsbix 3adanuii: 3a1aHus
HWHXXCHEpHasA OPHUCHTHUPOBAHLI Ha PCIICHUA MUHU3ada4 110
apXUTEKTypa 00bEKTOB, pazzneny "CoBpeMeHHbIe HHKEHEpHas
B3aUMOCBSI3b C apXHUTEKTypa 00BEKTOB, B3aUMOCBSI3b C
CHCTEMaMH OCBEILCHHUS CHCTEeMaMH OCBEIIEHHS M CHCTEMaMH
U CUCTEMaMH ynpasieHus cBeToM.". CTyAEeHTbl He0OX0AUMO
YIIPaBIICHUsI CBETOM MIOBTOPUTH TEOPETHUYECKUI MaTepHall,
3.1 WnTeprepHbie 26 12 14 pa3o0path NpUMeEpHI PEIICHNs] aHATOTHYHBIX
apXUTEKTypHO- 3aj1a4. IPOBECTU pacyeThl 110 BAPHAHTY 3aJaHUs
WHKCHEPHBIE CHCTEMBI U cIIeNaTh BHIBOABL. B KauecTBe 3amaHus
1 0COOEHHOCTH UCIIOJIb3YIOTCS CIIEAYIOLIHNE YIPKHEHUS:
CO3/IaHHSI CUCTEM "Pa3paboTka koMIiekca GyHKIIMOHAIBHBIX,
OCBEIIEHUs APXUTEKTYPHBIX U NEKOPATUBHBIX [TaPaMETPOB
3.2 OKcTepbepHbIe 22 12 10 JUTS COCTABIISIONINX CHCTEM OCBEIICHHS U
apXUTEKTYpPHO- CHCTEMBI YIIPABJICHUS CBETOM, IS

I/IH)KeHepHBIe CHUCTCMBI,
0COOEHHOCTH CO3JaHMs
Hapy>KHOTO
(hYHKIIMOHATILHOTO H
APXUTEKTYPHOTO
OCBEIICHUS

WHAWBUIYAIbHOTO KOHKPETHOTO 00BEKTa".




4 KommuekcHbie 26 - - 16 - 10 - Iloozomoeka doknada, eblcmynieHuA:
9PrOHOMHYECKHUE 3agaHue CBSI3aHO C YIIyOJCHHBIM N3yYCHUEM
napameTpsbl pa3/iesioB AUCIMIUIMHBI X CAMOCTOSITEIbHBIM
OCBETHUTEJILHBIX MIOUCKOM MaTEpHaJIOB JUISl PACKPBITHS TEMBI
YCTaHOBOK, KDUTEPUHU JI0KJIaaa. MaTepuaibl BBIOJIHEHHOH paboThI
Ka4yecTBa CHCTEM MIPE/ICTABISIFOTCS B QJIEKTPOHHOM BHZIE HIIH B
OCBEILCHUS U KPUTEPHH (opMe pacriedaTaHHbIX PE3EHTAHOHHBIX
JIOCTHIKECHUSI LIEJIEBBIX cnaiinoB. B kauecTBe TeM JI0KJIAIOB CTYyACHTAM
MOKa3aTesIe cucTeM MPEATIaraloTCsl CIEAYIONIIE BAPHAHTHI:
OCBEIICHHUS "Pa3zpaboTka TEXHOJIOTHI M pacyeT MmapaMeTpoB
4.1 [puHIUTE 26 - - 16 - 10 - CBETOAM3alHa AJ1s1 BHyTPEHHETO HHTEPHEPHOTO
KOMIUIEKCHOTO OCBEIIEHHSI KOHKPETHOTO 00beKkTa" (00beKT
MIPOCKTUPOBAHUS BBIJJAETCS MPETIOIaBaTEIEM HHANBUYaIbHO
CHCTEM OCBEILCHHUS U Ka)XXJJOMY CTYJCHTY).
CHCTEM YIIPaBICHUS H3yuenue mamepuanog 1umepamypHoix
CBETOM UCHIOUHUKOB:
[1], Pa3n.2, pa3n.3
[2], cTp.9-42
[3], Crp.11-29, 42-100, 131-156
[4], cTp. 259-329, 809-813
[5], 259-359, 351-580, 798-813
OKk3aMeH 36.0 - - - 0.5 - 335
Bcero 3a cemecTp 180.0 - - 64 0.5 80 335
Hroro 3a cemecTp 180.0 - - 64 2 - 0.5 1135

IIpumeuanue: Jlex — nexuuu; JIab — nabopatopHsie pabotsl; [1p — npaktuueckue 3ausatust; KIIP — ayautopHble KOHCYIbTAIMK 110 KYPCOBBIM
npoekTtam/padotam; MKKII — nnauBHtyanbHbIe KOHCYIbTALUH 110 KypCOBBIM IpoekTaM/pabotam; I'K- rpymnmnoBsie KOHCYIbTallMK O pa3/ienaM
mucturuael; CP — camoctosarensHas padorta cryaenta; MKP — nunas konraktHas padota; TK — Texkymmii koHTposb; [TA — npomexyTrouHas
aTTecranus




3.2 KpaTkoe coaep:kaHue pa3ieaoB
1. Apxumexmypuvie Mamepuaivl 01 CMPOUMeNbCMBA. NAPAMempbl. APXUMeKmypHble u
KOHCMPYKMUGHble 0COOeHHOCHU, 0eKOpamusHule ceolicmed. IIpumenenue apXumexkmypHbix
Mamepuanos 8 KOHCMPYKYUAX C8eMUIbHUKOS

1.1. OcoGeHHOCTH CTPYKTYp MaTepHajoB, BIMSIHNAE HA CBOWCTBA M HA BOCIIPUATHE

Bunbl cTpykTyp, BIHMSHHE CTPYKTYphl Ha BHAMMBIC BHEUIHWE M BHYTPEHHHE CBOMCTBa
marepuanoB. [loHsTHE TEKCTYpsl W (GaKTyphl, BHIBl TEKCTYp M (aKTyp, OCOOCHHOCTU
B3aUMO/ICHCTBHUS CO CBETOM. BHyTpeHHee cTpoeHue u BuanMas popMa apXUTEKTYpHO-OT/ACTOUYHBIX
MmarepuaioB. [IpuMeHeHHe apXUTEKTYpHBIX MaTepHajioB B KOHCTPYKLHMSX CBETWJIBHUKOB U B
CBETOBBIX MHCTAJUIALIUAX.

2. Ceemoousann-moiunenue. Kamezopuu "dopma" u "komnosuyusa” 6 apxumexmype u
ceemogom ouzaure. LIpunuunvl 2apMoHUYHO20 C8eMOOU3AUHA

2.1. ITpyHIUTIBI TApMOHUYHOT'O CBETOBOTO Au3aiiHa. B3auMocBs3b cBeTOIM3aiiHAa C HOpMaMU U
IPAaKTUKaMU MPOEKTUPOBAHUSI CUCTEM OCBELICHHUS

OMnaTtus Kak OCHOBA JU3aiH-MBINUICHUS. DTambl pa0OThl CBETOAM3AMHEpA: YEK-TUCT U
TEXHUYECKOE 3aJlaHue, KapTa Lejei, apXUTeKTypHbId kojutax. Kak pa3paboraTb KOHIENLHUIO
ocBellleHus O00BeKTa. ApXUTEKTypHbIE NapaMerpbl cpelapl. PopmMa M BOCHPUSATHE (POPMBIL.
Komnozuius 1 npuHIUINbI CO3AaHNs KOMITIO3ULUH CPEIbL.

2.2. IlpuemMbl MHTETPAIH CBETOBBIX CHCTEM B apXUTEKTYPHYIO CPEly HHTEPhEPOB U
JKCTEPHEPOB

Buzasl 1u3aliHOB M B3aMMOCBS3b CO CBETOAM3alHOM M IpueMamu ocBenieHus. [Ipuemsl n
UHCTPYMEHTHI A1 palboThl cBeroau3aiiHepa. O0630p M KiaccuuKalus HPOM3BOIUTENEH, IO
Pa3JIMYHBIM BUJAM CBETUJILHUKOB.

3. CO6D€M€HHbl€ UHIICEHEPHAA apXumeKkmypa 061767(77’106, 63AUMOCBA3b C cucmemamu
oceeuerRuAa u cucmemamuu ynpaeierHusl c6enom

3.1. IHTepbepHbIe apXUTEKTYPHO-MHKEHEPHBIE CUCTEMBI 1 OCOOEHHOCTH CO3/JaHUs CUCTEM
OCBEIICHUS

Knaccugukaius u HazHaue€HUE apXUTEKTYPHO-UH)KEHEPHBIX CHUCTEM (Pa3/ieNbHO MO KaKIOMY
tuny). IlapamMeTpsl U MOIYJIBHOCTb, APXUTEKTYPHO-CTPOUTENIbHBIE 0COOEHHOCTH. 2. OCOOEHHOCTH
IPUEMOB OCBEIEHUs, 0COOEHHOCTH YCTPOWCTBA U YCTAHOBKHM CHCTEM OCBEIICHUS Ul KOHKPETHBIX
APXUTCKTYPHO-UHKCHCPHBIX CHUCTEM 3. B3anMOCBSI3L KIIIOUEBBIX napaMeTpoOB APXUTCKTYPHO-
MH)KEHEPHBIX CHCTEM C T[apaMeTpaMH CHCTEM OCBelleHus (Ha mpuMepe "aKyCTHUECKue
XapaKTEPUCTHKU - TapaMeTPbl BOCIIPUSITHS CBETA).

3.2. DKcTepbepHble ApXUTEKTYPHO-UHKEHEPHbIE CUCTEMBI, 0COOEHHOCTH CO3aHUsI HAPYKHOTO
(GYHKIIMOHAJIBHOTO U apXUTEKTYPHOTO OCBEIICHHUS

[IpuemMbl HapyXHOTO apXUTEKTYpPHOTO OCBEIIEHUs [uId (acaJoB PpazIUYHOrO THIIA.
OcoOeHHOCTH BBIOOpa COCTABISIOMIUX CHUCTEM AapXUTEKTYPHOTO OCBEILEHHUS Ui JOCTHXKEHUS
KJII04eBbIX 1eneid. OCOOEHHOCTH apXUTEKTYPHOTO OcCBelleHus (acagoB ¢ OoJdbIION 1oneit
octekieHus. Menuna-gacanHble CBETOBbIE CHCTEMBI.

4. Komnnexchble 3p2oHoMUYecKue napamempbl 0C8eIMUMENbHbIX YCIMAHOB80K, KPumepuu
Kadecmea cucmem oceewerus u Kkpumepuu 00CIUIICEHUS yenesblx noKa3ameneu cucmem

oceeulenuA




4.1. TIpuHIUIIBI KOMIUIEKCHOT'O MTPOEKTUPOBAHMSI CHCTEM OCBELICHUS M CUCTEM YIIPaBJICHUS
CBETOM

BoisiBiieHHe 1eneil ocBeleHus. PaHupoBaHue MHOIOIApaMETPUUYECKUX 337a4 B OCBEILECHUH.
[TpyHIMIIBI KOMIUIEKCHOTO IPOEKTHPOBAHMSI CHUCTEM OCBEILEHHUS U CUCTEM YIIPABJICHUS CBETOM.
CBeToBble TOCTOSIHHBIE U BpPEMEHHBIE HMHCTAJUIALMU: MapaMeTpbl U YCTPOMCTBO, OCOOCHHOCTH
BbIOOPAa KOMIIOHEHTOB CHUCTEM OCBEIIECHUS U CUCTEM YIPABJIECHUS CBETOM. BUTpUHHOE OCBElEHUE:
BUJIbI, LI€TH, 3aJa4d, MPUHIUIBI MTOCTPOCHHS, BHIOOp CBETOBOTO O0OPYAOBAHUS M HJIEMEHTOB
CHCTEM YIpPaBICHHS, 0COOCHHOCTH BOCHPUATHS JUIS PA3IMYHBIX YCIOBUI HAOIIOICHHS.

3.3. Tembl NpaKTHYECKUX 3AHATHI
1. Oco0eHHOCTH CTPYKTYp MaTepHasoB, BIUSHUE HA CBOMCTBA U HAa BOCIPUSATHUE;
2. IIpyHIUIIBI TApMOHMYHOTO CBETOBOTO M3aiiHa. B3anMocBs3b cBeTOIM3alHA ¢ HOPMaMH U
NPAaKTUKaMU MIPOEKTUPOBAHUS CUCTEM OCBELICHHUS;
3. [IpuemMbl HHTETPAIIH CBETOBBIX CHCTEM B apXUTEKTYPHYIO Cpelly HHTEPbEPOB U
IKCTEPHEPOB;
4. lHTephepHbIC apXUTEKTYPHO-UH)KEHEPHBIE CUCTEMBI H OCOOCHHOCTH CO3/IaHHS CHCTEM
OCBEIICHHUS;
5. InTepbepHble apXUTEKTYPHO-UHKCHEPHBIE CHCTEMBI U OCOOCHHOCTH CO3JJaHUsI CUCTEM
OCBEIICHHUS;
6. DKCTepbepHbIE APXUTEKTYPHO-UH)KEHEPHBIE CUCTEMBI, 0COOEHHOCTH CO3/1aHUsI HAPYHKHOTO
(YHKIIMOHAJIBHOTO U apXUTEKTYPHOT'O OCBEIECHNUS;
7. IIpyHIMITBI KOMITJIEKCHOTO TIPOSKTUPOBAHUS CUCTEM OCBEIICHUS U CHUCTEM YIPABJICHUS
CBETOM.

3.4. Tembl 1a60paTOPHBIX PadoT
HE MPEyCMOTPEHO
3.5 KoncyabTauuu

[pynnoewle koncyremavuuu no paszoeaam oucyuniunsl (I'K)

1. KoHcymbTanuu IO CIEKTPY COBPEMEHHBIX MAaTepUAIOB, PA3UYHOTO THITA, KOTOPHIE
MPUMEHSIIOTCS. B COBPEMEHHBIX KOHCTPYKIMSX CBETOBBIX MPHUOOPOB PA3IUYHOTO
Ha3HAYCHMSI.

2. KoHcynbTanuu MO MPaKTUYECKOMY MPHUMEHEHHIO MapaMeTpoB GOpM U Pa3IUYHBIX
KOMITO3UITMOHHBIX MTPUEMOB, JIJIT MAHUTTYJTUPOBAHUS BOCTIPUSTACM CIICH HAOTIOCHWS, TSI
KOHKPETHBIX  HHTEPBEPHBIX  OOBEKTOB.  (KeMchl AN aHauu3a  MOAOUparoTCs
MIPENO/IaBaTEIIEM )

3. KoHcynbTanuu Mo CHEKTPY COBPEMEHHBIX OTIEIOYHBIX MAaTepUANOB U apXUTEKTYpPHO-
WHXCHEPHBIX TapaMeTpOB, JUISI KOHKPETHBIX O00BEKTOB. OOCYXIeHUE BO3MOXKHBIX
BapHAHTOB CBETOBOTO MU3aliHA JJIsl PA3IMYHBIX THIIOB MOJIBECHBIX TOTOJIKOB.

HUnousuoyanvuvle koncyromayuu no Kypcosomy npoemy /pabome (MKKII)

1. Koucynpramuu 1o crmoco0am JOCTH)KCHHS IIeTieil OCBEHIEHHS U TI0 KOMILIEKCY
JOOCTHUTACMBbIX 3pFOHOMI/I‘-IeCKI/IX XapaKTepI/ICTI/IK, JJIA I/IH)II/IBI/I}IyaJ'IBHI)IX KOHerTHBIX
00BekTOB. OOCYyXIeHUE COJEp)KaHUS WHIMBUAYAIbHBIX MPE3CHTAIMH MO0 KOHKPETHBIM
o0BEKTaM.

3.6 TemaTnka KypcoOBBIX POEKTOB/KYPCOBBIX padoT
KypcoBoii mpoekT/ paboTa He MPEayCMOTPEHBI



3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OPpMHUPYEMBbIX B HUX KOMIIeTEeHIIU

Howmep pasznena
JTCHUTIIAHEI (B

O1eHOYHOE CPEICTBO
(TMII 1 HAUMEHOBAHUE)

3arIaHMpOBaHHBIC PE3YAbTAThl 00YUEHUS 110 TUCIUILIIHE Kozpr
COOTBETCTBUH C
(B cOOTBETCTBUU C pa3zaesoM 1) WH/INKAaTOpPOB 1.3.1)
1]2/3]4

3HaTh:

O0COOCHHOCTH CTPYKTYpP MaTE€pPHAIIOB, BIUSHUAE CTPYKTYp Ha CBOWCTBA U HA V-1 + Pedepar/KM4

BOCIIPUSITHE

IIPUHLUIIBI TAPMOHUYHOIO CBETOBOIO Jn3aiiHa. B3aumMocBs3b cBETOIM3aliHa V- + Konrponsnas padbora/KM8

C HOpMaMH U IPAaKTUKaMH POEKTUPOBAHMSI CUCTEM OCBEIICHHUS

9KCTEPbEPHBIE APXUTEKTYPHO-UHKEHEPHBIE CUCTEMbI, 0COOEHHOCTHU PacuerHo-Tpaduueckas

CO3JIaHMsI HAPY>KHOTO (DYHKIIMOHAIBHOTO U apXUTEKTYPHOI'O OCBEIICHUS pabora/KM12 PacuetHo-
rpaduueckas padora (qactb 1)

WN-2nk-2 + PacuetHo-Tpaduueckas

pabora/KM16 PacuetHo-
rpadudeckas pabora (4actb 2) u
npe3eHTanus paboThl

MHTEPhEPHBIE APXUTEKTYPHO-UH)KEHEPHbIE CUCTEMBI U OCOOEHHOCTH PacuetHo-Tpaduueckas

CO3/IaHUS CUCTEM OCBELICHUS N-2mk-2 + pabota/KM12 PacuetHo-
rpaduueckas pabota (4actsb 1)

YMerb:

OLIEHUBATh aPXUTEKTYPHbIE XapaKTEPUCTUKHU CPE/Ibl U XapaKTEPUCTUKH KonTponbnas padota/KM8

MH)KEHEPHBIX CUCTEM U 00BEKTOB PA3JIMYHOM TOMOJIOTUH, U YMETh V-1 +

MHTETPUPOBATH CUCTEMBI OCBELIEHHS U CUCTEMBI YIIPABJIEHUS CBETOM B

€IMHYIO0 UHXXEHEPHYIO CTPYKTYpY 00BeKTa

CTaBUTb LIEJU JJISl CUCTEM OCBEILIEHHUS TPU MHOTONIapaMeTPHUUECKUX 3a7jauax PacuetrHo-rpadpuueckas

W-1nk-2 + | pabora/KM12 PacuerHo-

rpadudeckas pabora (qactp 1)

paccUUTHIBATh U aHAJIU3UPOBATH MApaMETPhl BOCIIPUATUS U PacuetHo-Tpaduueckas

9PrOHOMUYHOCTH CHCTEM OCBELIEHUS, ONITUMU3APOBATh COCTAB CUCTEM N-2nx-2 + | pabora/KM16 PacuerHo-

OCBELLEHUS IIPU COXPAHEHHUH KIIFOUEBBIX )PrOHOMUYECKHUX TapaMeTPOB rpaduueckas pabota (4acth 2) u
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IIpe3eHTalusl paboThl

pPacCYUTBIBATh TEXHUKO-DKOHOMHUUYECKHE MIOKA3aTEIU CUCTEM OCBELICHUA U
YIIPaBJICHUS CBETOM

W/1-2nk-2

PacuerHo-Tpaduueckas
pabora/KM12 PacuetHo-
rpadudeckas padora (dactp 1)
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4. KOMIIETEHTHOCTHO-OPUEHTUPOBAHHBIE OLIEHOUYHBIE CPEJCTBA JJIsI
KOHTPO.JISI OCBOEHHUS PE3YJIbTATOB OBYUYEHUSI IO JJUCUUIIIUHE
(TEKYIMI KOHTPOJIb YCIIEBAEMOCTH, IPOMEJKYTOUYHASI ATTECTALIUS
O JUCLIUILJINHE)

4.1. Tekymuii KOHTPOJIb yCIIEBAEMOCTH
1 cemecTp

Dopma peanuzanuu: [TucemenHas padora
1. KM12 PacuetHo-rpaduueckas padora (dacts 1) (PacueTHo-rpaduueckas pabora)
2. KM16 Pacuetno-rpaduueckas padora (4acts 2) u npeseHranus padots (PacuerHo-
rpadudeckas padbora)
3. KM4 (Pedepar)
4. KM8 (KontpomabHas pabota)

bamibHO-pedTUHIOBasA CTPYKTYpa AUCLUILINHBI SBIISETCS NPUIOKEHUEM A.

4.2 Ilpome:KyTOYHAS aTTeCTALMS 10 JUCHUIIMHE

Ixsamen (Cemecmp Nel)
Onenka ompenensercs B cooTBeTCTBUM C [lonokeHuem o OayIlbHO-PEHTHMHIOBOM cuUCTeMe AJs
ctynentoB HUY «MDW» Ha ocHOBaHMHM CEMECTPOBOM M 3K3aMEHAIIMOHHOM COCTABIIAIOIINX

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

5. YYEBHO-METOJUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI

5.1 lleyaTHbIE U 3JIeKTPOHHbIE U3IAHUSA

1. Anekcees, E. A. CBeToau3aiiH 1 TEXHOJIOTMH OCBEIIEHUS : yueOHOEe ocoOue 1Mo Kypey
"BBenenue B cBeTOAM3AMH" 110 HAMPaBJICHUIO OATOTOBKHU OakanaBpoB 11.03.04 "DnexTponuka u
HaHoanekTponuka" / E. A. Anekcees, Ham. uccnen. yu-t "MOU" (HUY"MBUN") . — M. : U3a-Bo
MD3U, 2019 . — 52 c. - ISBN 978-5-7046-2129-4 .
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl
d=10763;

2. M. B. fluenxo- "BausHue neToBoi GoTOCTUMYIAUHN Ha ICUXO()U3HOIOTHYECKHE TTOKA3aTeNN U
OMOAIEKTPUYECKYIO AKTUBHOCTD LIEHTPAJILHOM HEPBHOW CUCTEMBI (Ha IPUMEpE CTYAEHTOB By3a)",
WznatensctBo: "Iupekr-Menua", Mocksa, bepaun, 2018 - (119 c.)
https://biblioclub.ru/index.php?page=book&id=485235;

3. P. JI. I'peropu- "I'na3 u mo3r: Ilcuxonorus 3putensHoro Bocnpusatus”, M3narenscrso:
"ITporpecc", Mocksa, 1970 - (270 c.)

https://biblioclub.ru/index.php?page=book&id=450018;

4. CripaBounas kHuTa 10 cBeToTexHuke / Pen. 0. b. AiizenOepr . — 3-e u3a., mepepad. u mom . — M.
: [6. 1.], 2008 . — 952 c. - ISBN 5-87789-051-4 ;

5. CrpaBouHasi KHUTA 110 CBETOTEXHUKE : yueOHOE MocoOue /Iy1sl 00yJaronuxcs mno
00pa3oBaTeNbHBIM POrpaMMaM BBICIIEr0 00pa30BaHUs YpOBHs OakanaBpHaT U MarucTparypa 1o
HanpaBlieHUIO "DIEeKTpPOHNKA U HaHOAJIeKTpoHUKa" / Penakius 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 pacnpocTpaHseMoe NPOrpaMMHoe odecrnedeHue:
1. C}_IO "IIpomerteit";
2. Windows;
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3. Matlab;

4. Acrobat Reader;
5. DIALux;

6. RELUX.

5.3 UuTepHeT-pecypcsl, BKJAOYast NpodeccHOHATbHBIE 0a3blI IaHHBIX U HH(POPMAIIHOHHO-

CIIPpaBOYHbIC CUCTEMBbI:

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

2. 3BC "YHuBepcuTeTcKasi 0M0JMOTEKA OHJIAlH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunas s;1ekTpoHHas 0udamoreka - https://elibrary.ru/
4. ba3za nannbix Web of Science - http://webofscience.com/
5. ba3za mannbIx Scopus - http://www.scopus.com

6. HainonasbHasi 3JieKTPpOHHAsi oudmoTeKa - https://rusneb.ru/

7. dnexkrponnas oudmorexka MOU (3b MIOMH) - http://elib.mpei.ru/login.php
8. ITopTan oTKpBITHIX AaHHBIX Poccuiickoii ®exepanuu - https://data.gov.ru
9. ba3a oTKpBITBHIX JaHHBIX MHHUCTEPCTBA IKOHOMHYECKOro pa3Butusi PO -

http://www.economy.gov.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCHUITJIMHBI

Tun noMeleHus

Homep aynutopun, HauMeHOBaHNe

OcHameHnue

Y4eOHbIC ayAUTOPHH IS
IIPOBEICHUS JICKIIMOHHBIX
3aHATUI U TEKYIIETO
KOHTPOJIS

E-510, JlekunoHnHas ayauTopusi

CTOJI, CTYJI, IOCKa MEJIOBast

E-511, Aynutopus xadenpsr
"CeroTexHuka"

CTOJI, CTYJI, JOCKa
WHTEpPAKTUBHAS,
KOMITbIOTEpHAs! CETh C
BBIXOJ0M B MIHTEpHET

E-513, Aynutopus xadenpst
"CBeroTexHuka"

CTOJI, CTYJI, 1OCKa
MHTEpPaKTUBHAS,
KOMIIBIOTEPHAs CETh C
BBIX0J10M B MIHTEpHET,
KOMIIBIOTEP EPCOHAIBHBIN

E-632, Aynutopus xadenpbl
"CBeroTexHHKa"

CTOJI, CTYJI, IOCKa MEJIOBast

Y4eOHble ayAUTOPUH IS
MPOBEACHUS TTPAKTUUECKUX
3ansatui, KP u KII

E-510, JlekunonHas ayautopus

CTOJI, CTYJI, JOCKa MCJI0OBasA

E-511, Aynutopus xadenpsl
"CBeToTexHHKa"

CTOJI, CTYJI, JOCKa
UHTEpaKTUBHAS,
KOMIThIOTEpHAs CETh C
BbIX0JI0M B IHTEepHET

E-513, Aynutopus xadenpsl
"CBeToTexHHKa"

CTOJI, CTYJI, JOCKa
UHTEpaKTUBHAs,
KOMITBIOTEpPHAs CETh C
BbIX0J10M B MHTEpHET,
KOMITBIOTEP MEPCOHATBHBIN

E-632, Aynutopus kadenps

CTOJI, CTYJI, JOCKa MCJI0BaA

"CBeroTexHuka"
VYyeOHble ayIUTOPUH IS E-511, Aynutopus kadenps CTOJI, CTYJI, JOCKa
IIPOBEICHUSA "CBeroTexHuka" WHTEPAKTUBHAS,
IIPOMEKYTOUHOU KOMIIBIOTEPHAs CETh C
aTTecTaluu BbIX0JI0M B MIHTE€pHET

E-513, Aynutopust xadeaps
"CaeroTexHuka"

CTOJI, CTYJI, JOCKa
WHTEPAKTHBHAS,
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KOMIIBIOTEpHAsI CETh C
BBIXOZI0OM B HTEpHET,
KOMIIBIOTEP NEPCOHAIbHBIN

IMTomemenus misa
CaMOCTOSITENIbHON PabOTHI

E-508, KomnbroTepHbIil Ki1acc 1o
KypcaMm «KomnberotepHas
00paboTKa N300paKCHHIN,
«Teopust ONTUKO-3JIEKTPOHHBIX
CUCTEM»

CTOJI, CTYJI, KHUTH, YI€OHHKH,
mocodous

ITomenienus miis
KOHCYJbTUPOBaHUS

E-627, KabuHeT coTpyIHUKOB

CTOJI, CTYJI, IKag

[Tomemenus st XpaHEeHUS
o0opynoBaHUs U y4eOHOTO
WHBEHTapS

E-628, [Ipouee xad. "Cperorex."

CTOJI, CTYJI, IKag
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IIpuio:xkenue A

BAJJIBHO-PEUTUHIOBAS CTPYKTYPA JJUCHOUILJIMHBI

Texnonornu cseToau3amHa

(Ha3BaHME AUCIUILINHBI)

1 cemecTp

IlepeyeHb KOHTPOJIBLHBIX MEPONPUITHI TEKYIIEr0 KOHTPOJISl yCII€eBAeMOCTH 10 JHCIUILTHHE:

KM-1
KM-2
KM-3
KM-4

KM4 (Pedepat)

KMS8 (KonTposbHas pabota)

KM12 Pacuerno-rpaduueckas padora (dacts 1) (Pacuerno-rpaduueckas padora)

KM16 PacuerHo-rpaduyeckas padora (4acts 2) U nmpe3eHTanus padotsl (PacueTHo-rpadgudeckas
pabora)

Bujx npome:xyTo4HOI aTTecTalmu — JK3aMeH.

Howmep
paszena

Hnnexc KM- | KM- | KM- | KM-
KM:
Henens 4 8 12 16
KM:

-
N
w
N

Paznen nucuuruinHbl

ApPXUTEKTYpHbIE MaTE€pPHAJIbI 111 CTPOUTEIILCTBA!
IapaMeTpbl. ApXUTEKTYPHbIE U KOHCTPYKTUBHBIE
0COOEHHOCTH, JIEKOpAaTUBHbIE cBOCTBA. [IpuMeHeHune
ApPXUTEKTYPHBIX MaTEpUaJIOB B KOHCTPYKUUSAX CBETHJIBHUKOB
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Oco0EHHOCTH CTPYKTYp MaTe€pUasoB, BIUSHUE HA CBOMCTBA U
Ha BOCIIPUSITHE

Cseroausaitn-mbinuienue. Kareropuu "gopma" u
"koMIo3uuus" B apXUTEKTYpE U CBETOBOM JM3aiHE.
[TpyHIMIIBI TADMOHUYHOTO CBETOIM3alHA

2.1

ITpuHIUIIEI TApMOHUYHOTIO CBETOBOIO IU3aiHa. B3auMocBs3b
CBETOAM3alHA C HOPMaMH U IIPAKTUKAMU MPOEKTUPOBAHUS +
CUCTEM OCBELICHUS

2.2

[IpueMbl MHTETpalK CBETOBBIX CUCTEM B apXUTEKTYPHYIO
Cpelly UHTEPhEPOB U IKCTEPHEPOB

COBpeMeHHHe HHXXCHCPHAA apXUTCKTypa O6’b€KTOB,
B3aMMOCBsA3b C CUCTEMaMU OCBCIICHUA U CUCTEMaMH
YIpaBJICHHUSA CBETOM

3.1

I/IHTepLeprle APXUTCKTYPHO-UHKCHCPHBIC CUCTEMBI U
0COOEHHOCTHU CO3JaHus CHCTEM OCBCIIICHUA

3.2

DKCTEPBEPHBIE APXUTEKTYPHO-NHKECHEPHBIE CUCTEMBI,
0COOEHHOCTH CO3IaHUsl HAPYKHOTO (PYHKIIMOHATIBHOTO U + +
APXUTEKTYPHOTO OCBEIICHUS

KommexcHnie SPTOHOMHYECCKUC MMAPaMETPbl OCBETUTCIIbHBIX
YCTAaHOBOK, KPUTCPUH Ka4€CTBAa CUCTEM OCBCIUICHUA U
KPUTCPUH NOCTHUIKCHUS LCIICBBIX IoKa3aTellell CUCTEM
OCBCIICHUA

4.1

HpI/IHI_II/Il'IBI KOMIIJICKCHOT'O ITPOCKTUPOBAHUA CUCTECM
OCBCHICHUA U CUCTEM YIIPABJICHHA CBETOM

Bec KM, %:| 10 | 30 | 30 | 30
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