MuHHCTEpPCTBO HAYKH U BbIcLIero oopa3osanusi PO
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpagienne noaroroBku/crnenuaibHocTh: 11.04.04 D1eKTpOHUKA U HAHOIIEKTPOHUKA
HaumeHnoBanue o6pa3oBaTebHOI mnporpaMMel: TeopeTnueckas M IPUKJIAIHASA CBETOTEXHUKA
YpoBeHnb 00pa3oBaHusi: Bbiciee 00pa3oBaHMe - MarucTpaTypa

®opma o0yuenusi: Ounas

Pabouass nporpaMma QM CHUILIHHBI
TEXHOJIOI'NMA CBETOAU3ANHA

biaok:

Baok 1 «/Iucuuniunsl (MoxyJim)»

Yactb 00pa3oBaTesbHOM
NPOrpamMMblI:

Yacrsb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBIX OTHOIIEHUI

Ne IMCHUIIJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.01

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

1 cemectp - 5;

Yacos (Bcero) no yueoHomy
IJIAHY:

180 yacoB

Jexknun

He MPeAYCMOTPEeHO Y4eOHbIM MJIAHOM

HpaKTuquKne 3aHATHA

1 cemecTp - 64 yaca;

JlabopaTopHbie pa6oThI

He NMPeyCMOTPEeHO YUeOHbIM IIAHOM

KoncyabTanum

1 cemectp - 2 yaca;

CamocrosiTesibHasi padoTa

1 cemectp - 113,5 yacos;

B ToM unciae Ha KII/KP

He MPeyCMOTPEHO YUeOHBIM MJIAHOM

HNnasi koHTaKkTHas padoTa

MPOBOJIUTCHA B paMKaX 4YaCoB ay/IUTOPHbIX 3aHSATHH

BKJIIOYasi:

Pedepar

KontpoabsHas padora
PacuerHo-rpadguyeckas paéora

IIpomeskyTouHast aTTecTALUS:

IK3aMeH

1 cemectp - 0,5 yaca;
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NPOI'PAMMY COCTABMUJI:

MNMognucaHo anekTpoHHoM nognuceio $rE0Y BO «HUY «M3U»
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otk Bnageneyu AnekceeB E.A.
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WaeHTuduKaTOp R4494501d-BoosGeorV-031c67cl] F.B. BOOC
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1. IEJIX U 3AJTIAYN OCBOEHUSA JUCHUIIJIMHBI
Ileab ocBOeHMS AUCHMILIMHBI. OCBOMTh KOMIUJIEKCHBIM IMOAXOJA K IPOCKTUPOBAHUIO CHUCTEM
AIIEKTPOOCBEIICHNUS C YIETOM CBETO/AM3aliHA, IIETIEBBIX IMOKa3aTeslel 00beKTa, MHKEHEPHOUW apXUTEKTYPHI

U apXUTEKTYPBI CPEJIBI.
3agauu AUCHUILIMHBI

- HAYYUTHCA BBIABIIATH LCIIN U 3ala4U IIPHU IIPOCKTUPOBAHUN CUCTEM OCBCIICHUA IJIA pa3J'II/ILIHOI71

THUIIOJIOTHU OOBEKTOB;

- HpI/IO6peCTI/I HaBBbIKHU ,Z[HS&IZH-MBIHIH@HPIH H HAYYUTBCA COUYCTATh apXUTCKTYPHEIC ITIapaMETPhL
CpCAbl v C MapaMeTpaMu CUCTEM OCBCIICHUA U CUCTEM YIIPABJICHUSA CBETOM;,

- YMECTb HaXOJAUTh U PACCUYUTBIBATh KOMIIJICKCHEIC ITapaMETPhbl KAYECTBA CUCTEM OCBCHICHUS U
CUCTCM YIPaBJICHUA CBCTOM, AJI1 KOHKPCTHBIX 00BEKTOB pa3JII/I‘-IHOI7I THUITIOJIOTHUH,

- HpI/IO6peCTI/I HaBBbIKM COBMECTHOT'O IPOCKTUPOBAHUA ApXUTCKTYPHBIX IMapaMETPOB CPCIbI,
HWHXKCHCPHBIX CUCTCM, CUCTCM OCBCHICHUSA U CUCTCM YIIPABJICHUA CBCTOM.

dopmupyembie y 00yJaronerocs KOMNeTeHIMH U 3alJIaHUPOBAHHBIC Pe3yJbTaThl 00yYeHHs TI0
JUCITUILIMHE, COOTHECEHHBIE C HHAMKATOPAMH A0CTUKEHUs KOMIIeTeHIIUIi

Koa n HanmMeHoBaHue
KOMIIETeHI{UH

Koa u HamMeHOBaHHe
HHAUKATOPA JOCTUKEHUS
KOMIEeTeHINHI

3amiaHNpPOBaHHbIE Pe3yJbTAThI 00yUeHHus

[IK-2 Cniocoben
pa3pabarbiBaTh KOHIICTIIIUH,
OCYIIECTBIISATh
UCCIICIOBAHMS,
pa3pabaTsiBaTh U
pEaT30BBIBATH MPOCKTHBIC
pElICHNS MHHOBAITMOHHBIX
OCBETUTEILHBIX YCTAHOBOK

N/I-1nk-2 3HaeT METOIUKH
pa3pabOTKU KOHIICTIIHIA 1
IIPOEKTOB CBETOBOT'O M3alHa
00BEKTOB C MIOMOIIIBIO
CHeHATBHBIX KOMITBIOTEPHBIX
pOrpaMM, BKJIFOYAsi CO3JIaHHE
3¢ (EeKTHUBHON CBETOIBETOBOM
cpelbl

3HATH:
- 0OCOOCHHOCTHU CTPYKTYp MaTepHaoB,
BIIUSTHUE CTPYKTYP Ha CBOMCTBA U Ha
BOCIIpUATHE;

- IPUHIIMAITBI TAPMOHUYHOTO CBETOBOTO
nu3aitHa. B3anMocCBsI3b CBETOIM3aMHA C
HOpPMaMH M MPAKTHKAMH IMPOCKTUPOBAHUS
CHCTEM OCBEILICHUS.

YMETB:
- OLIEHUBATh APXUTEKTYPHbIE

XapaKTCPHUCTHUKU CPEABI U XapaKTCPHUCTUKU
MH)KEHEPHBIX CUCTEM U1 O0BEKTOB
Pa3JINYHOMI TOIIOJIOTUH, U YMETh
HUHTEIrPUPOBATH CUCTEMBI OCBEILICHUS U
CHUCTEMBI YIIPABJICHUA CBETOM B CANHYIO
HMH)XEHEPHYIO CTPYKTYpY O0BEKTa;

- CTaBUTH 1ICJIN JJIsI CUCTEM OCBCUICHUA
IIPY MHOTONIaPAMETPUYECKHUX 3a1a4ax.

I1K-2 Criocoben
pa3pabaThiBaTh KOHIICTIIIUH,
OCYILECTBIISAITh
UCCIICIOBaHMS,
pa3pabaTbiBaTh U
peaTn30BBIBATH MMPOCKTHBIC
pelleHHs] THHOBAITMOHHBIX
OCBETUTEIFHBIX YCTaHOBOK

N]1-2nk-2 Bnageer HaBbIkaMu
pa3pabOTKH MPOEKTHBIX
pelIeHni U OpraHu3aluu
paboT 1Mo MPOESKTHPOBAHUIO
WHHOBAIIMOHHBIX
OCBETUTEIBHBIX YCTAHOBOK

3HATh:
- OKCTEPhEPHBIE APXUTEKTYPHO-
MHXEHEpPHBIE CUCTEMbI, 0COOEHHOCTH
CO3/1aHUs HAPY>)KHOTO (DYHKIIMOHAIBHOTO U
APXUTEKTYPHOI'O OCBELCHUS;

- HHTEPhEPHBIE APXUTEKTYpPHO-
WH)KEHEPHBIE CHCTEMBI 1 OCOOCHHOCTH
CO3JJaHUSI CUCTEM OCBEILEHHUS.

YMETh:

- paccuuTHIBaTh U aHAIU3UPOBAThH
napameTpsl BOCIIPUTHS U
SPrOHOMUYHOCTH CHCTEM OCBELLEHUS,
ONTHUMM3UPOBATH COCTAB CUCTEM




Koa u HaumeHoBaHue
KOMIIETCHIINH

Koa u HaumeHoBaHMe
HHAUKATOpa JOCTHKCHUSA
KOMIICTCHIIUHA

3amiaHupoBaHHbIE Pe3YabTATHI 00yYeHUsI

OCBCHICHUA ITPHU COXPAaHCHHUU KIIFOYEBBIX
SPTOHOMHYCCKUX IMAPaMCTPOB;

- paCCUUTBIBATE TEXHUKO-OKOHOMHUYCCKHUE
IOKa3aTCiIn CUCTEM OCBCIICHUA U
YIpaBJICHHUA CBETOM.

2. MECTO JUCHHUILIMHBI B CTPYKTYPE OBPA3OBATEJILHOM NPOT'PAMMBI BO

JucuumnimHa OTHOCHUTCS K OCHOBHOW mpodecCHOHaIbHOW 00pa3oBaTeNpHOM IMporpaMme
Teopernueckass u npukianHas cBerorexHuka (nanee — OIIOII), nanpaBnenuss moaroroBku 11.04.04
DNEKTPOHUKA U HAHOAJIEKTPOHUKA, YPOBEHb 00pa30BaHus: BbICIIEE 0Opa30BaHKE - MarucTparypa.

basupyercs Ha ypoBHe BbiclIero oopa3oBanus (0akaiaBpuaT, ClIEHUAIHUTET).

Pe3ynbpTaThl 00y4eHus, MoJydeHHbIE P OCBOEHUH JTUCLUIUIMHBI, HEOOXOIMMBI IIPU BBIITOJHEHUN
BBIIYCKHOM KBaJU(UKALMOHHON PabOTBHI.




3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpyJI0eMKOCTh JUCHUTUTMHBI COCTABIISIET S 3a4eTHBIX eauHuIl, 180 9acoB.

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

Pasesb1/TeMbl § 5| e ™ S
Ne JTUCIUTUTAHBL/ (D OPMBI g 2|8 OHTaKTHAA paboTa cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAIH 8 g | © |Jlex | Jlab | Ip — - VKK | TK A cemectpe | ATTECTALMH
m P /KOHTPOJTB
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 ApPXUTEKTypHBIE 12 1 - - 4 - - - - - 8 - Iloozomogxka pedhepama: B pamkax
MaTepHalbl JIIs pedepaTHBHOI YacTH CTYJCHTY HEOOXO UM
CTPOMTEIBCTBA! MPOBECTH 0030p JIUTEPATYPHBIX HCTOYHUKOB I10
rapameTphl. BBIOpaHHOW TeMe, KOMIUIEKCHO OCBETUTh
APXUTEKTypHBIC U BOIIPOC B COOTBETCTBHU C TEMOH pedepara,
KOHCTPYKTUBHBIE MOJTOTOBUTH NPE3SHTALMIO JUIS BBICTYIICHUS
0COOCHHOCTH, IO pe3yabTaTaM pabOThl Ha CEMHHAPCKOM
JIEKOPaTHBHBIE 3aHATHH. B kKauecTBe TeM pedepara CTyneHTy
cBoiicTa. [Ipumenenne MIPEATIaraloTCsl CIEAYIONIIE BApHAHTHL: 1).
ApXHUTEKTYPHBIX [Tpumenenne MaTepruanoB ¢ aMOppHOH
MarepuaioB B CTPYKTYpPOI/KpUCTAJUINIECKON CTPYKTYpOH B
KOHCTPYKIHMSIX KOHCTPYKIMSIX JICKOPATUBHBIX CBETHIHHUKOB 2)
CBETHWJIBHUKOB B3aumozelicTBue cBeTa ¢ IpOIyCKarOIUMHU
1.1 | OcoGeHHOCTH CTPYKTYp 12 - - 4 - - - - - 8 - MaTepHajiaMt (B KOHCTPYKIUSX CBETHIIBHUKOB,
MaTepuasoB, BIUSHUE B OT/IEJIOYHBIX MHTEPHEPHBIX MaTepuanax). 3).
Ha CBOMCTBA U Ha B3aumoznelicTBue CBETa CO CBETOOTPAXKAOIIUMHU
BOCIIPUSITHE MarepuaiamMu (B KOHCTPYKILHUSIX CBETHIbHUKOB,
B OT/ICJIOUHBIX MHTEPHEPHBIX MaTepHanax) 4)
ApPXUTEKTYpHBIE MaTEPHAIIBI IJIs
APXHUTEKTYpPHO-/IEKOPATUBHBIX CBETHIHHUKOB
H3zyuenue mamepuanos 1umepamypHsLx
UCHOYHUKOG:
[1], Pa3n.1
2 Caeronun3aii- 58 - - 20 - - - - - 38 - IToozomogka Kk KoHmMponLHOU padome:
mbliieHne. Kareropun W3ydeHne matepuana 1o paszeiy
"hopma" u "Ceeronu3aitH-MpinuieHne. Kateropun

"kommo3unusa" B
ApXUTEKType U

"hopma" U "KOMITO3UIHMA" B apXUTEKTYpE U
CBETOBOM Ju3aiiHe. [IpuHIunbl rapMOHUYHOTO

5




CBETOBOM JHU3alHE.

CBeTO[[I/ISaI\/'IHa." IloaroToBKa K BBIIIOJHEHUIO

[puHIMTBL 3aJaHUi HAa MPAKTUYECKUX 3aHATHUSIX.
TapMOHUYHOTO IIpakTuyeckoe 3aaHKe BbIIaeTCS
CBETOIM3alHA MHIUBUAYaIbHO. TeMa MpakTH4ecKoro

2.1 [puHITITIE 28 10 18 3amgaHust: " AHaIN3 napamMmeTpoB Gopm
TapMOHHYHOTO CBETWJIBHIKOB ¥ KOMIO3UIIOHHBIX IPHEMOB
CBETOBOI'O AW3aiHa. IUTA MHANBUAYAIEHOTO 00BhEKTa (00BEKT
B3anmocBsi3p BBIJAETCS MPETOIaBaTEIEM, B BUJIC KOMIIIEKTa
CBETOM3AaiiHA C ¢oTorpaduii u MIAHUPOBOK KOHKPETHOTO
HOpPMaMH U oObekTa nccaenoBanus”. MI3y4nTb OCHOBHBIE
MpaKTUKaMHU BUJIbI ()OPM apXUTEKTYPHO-IEKOPATHBHBIX
MIPOEKTHPOBAHUS CBETWJIBHUKOB. [IpeasioxuTh onucanue 3Tux
CHCTEM OCBEILECHUS ¢dopm, mapameTpsl u cBoiicTBa popm. M3yunts
2.2 [IpueMsbl UHTErpaIN 30 10 20 MIpUEMBI U MPaBUJIA IOCTPOCHUS KOMITO3UIIUH,
CBETOBBIX CUCTEM B BUJbI KoMIio3uuuu. Halitu npumMepsl
ApPXUTEKTYPHYIO Cpeay Pa3INYHBIX BUOB KOMIIO3UIMH, OTPEAETIUTh UX
HUHTEPHEPOB U CYIIECTBEHHBIE TApaMETPHI.
9KCTEPHEPOB
3 CoBpeMeHHEIE 48 24 24 Tloozomoexka pacuemnvix 3a0anuii: 3aTaHus
WHKCHEPHas OpPHEHTHPOBAHBI Ha PEIICHI MHUHN3a/1a4 110
apXHUTEKTypa 00bEKTOB, pazneny "CoBpeMeHHbIE HHKCHEPHAs
B3aUMOCBSI3b C APXHUTEKTypa 00BEKTOB, B3aHMOCBS3b C
CHCTEMaMH OCBEILCHHUS CHCTEeMaMH OCBEIIEHHS M CHCTEMaMH
Y CUCTEMaMU ynpaBiieHust cBeToM.". CTyJeHTBl HEOOXO0AMMO
YIpaBIEHUS] CBETOM MIOBTOPUTH TEOPETUIECKUIA MaTepHa,
3.1 HHTephepHbIe 26 12 14 pazo0path IpUMEpHI PEIISHUS] aHATTOTUIHBIX
apXHUTEKTypPHO- 3a7a4. MPOBECTH PACUYETHI I10 BAPHAHTY 3aJaHUS
HWH)XEHEPHBIE CHCTEMBI U clleNaTh BEIBOJBL. B KkauecTBe 3amaHus
1 0COOEHHOCTH HCTIONB3YIOTCS CIEIYIONINe YIPAKHEHHS:
CO3JJaHMsI CUCTEM "Pa3paboTka KOMIUIEKCa (hYHKIIMOHAIBHBIX,
OCBEICHHUS APXHUTEKTYPHBIX U IEKOPAaTHBHBIX IIAPaMETPOB
3.2 DKCcTepbepHbIE 22 12 10 JUISL COCTABIIIOIIMX CUCTEM OCBELIEHUS U
apXUTEKTypHO- CUCTEMBI yIpPaBIICHUS] CBETOM, TS

HH)KEHEPHBIE CHCTEMBI,
0COOEHHOCTH CO3aHMs
HApYXKHOTO
(YHKIIHOHATIBHOTO U
APXUTEKTYPHOTO
OCBEIIEHUS

WHAWBUAYAJIbHOT'O KOHKPETHOI'O oObekTa'.




4 KomriekcHble 26 - - 16 - 10 - Ilodzomogka doknada, evicmynienusn:
PrOHOMUYECKHE 3ajaHue CBS3aHO C YIIyOJCHHBIM N3y4EHUEM
napaMmeTpsl pazzienoB AUCHUILTUHBI U CAMOCTOSTENbHBIM
OCBETHUTEIHHBIX TTOVCKOM MaTEepHAJIOB IS PACKPBITHS TEMBI
YCTaHOBOK, KPUTEPUH IoKIIaga. MaTtepuralbl BEITIOTHEHHOH paboThl
KadecTBa CHCTEM MIPEICTABILIIOTCS B JICKTPOHHOM BHJE WIH B
OCBEUICHUS M KPUTEPHH (dopme pacrieqaTaHHBIX MPE3EHTAMOHHBIX
JOCTIDKEHHS [IEJIEBBIX cnaiizioB. B xauecTBe TeM JOKIIAIOB CTyIEHTaM
ToKa3aTtesel CucTeM MIPeUIaraloTCsl CIeAYIOINEe BAPHAHTHI:
OCBEILICHUS "Pa3paboTKa TEXHOJOTHI U pacueT napaMeTpoB
4.1 [TpuHIUITBL 26 - - 16 - 10 - CBETO/IM3aiHA /ISl BHYTPEHHET'0 HHTEPhEPHOTO
KOMILIIEKCHOTO OCBEILIEHHsI KOHKPETHOTO 00bekTa" (00BEeKT
MIPOESKTUPOBAHUS BBbIJIaeTCA MpenoaBaTeseM HHANBUIYAIBHO
CHCTEM OCBEIIEHUS U KaX/IOMY CTYZEHTY).
CHCTEM YIpaBJICHUSA H3yuenue mamepuanog 1umepamypHoix
CBETOM UCHOYHUKOB:
[1], Pa3n.2, pa3n.3
[2], cTp.9-42
[3], Ctp.11-29, 42-100, 131-156
[4], cTp. 259-329, 809-813
[5], 259-359, 351-580, 798-813
Ok3ameH 36.0 - - - 0.5 - 335
Bcero 3a cemecTp 180.0 - - 64 05 80 335
Hroro 3a cemecTp 180.0 - - 64 2 - 0.5 1135

IIpumeuanue: Jlex — nexunu; JIab — naboparopHsie padoTsl; [Ip — npaktuueckue 3ausatust; KIIP — aynuTopHble KOHCYIBTALUU IO KYPCOBBIM
npoekram/padoram; MKKII — unanBuyanbHble KOHCYIbTAlMU 0 KYpPCOBBIM NpoekTam/padoram; ['K- rpymnnoBsie KOHCYIbTAlUH 110 pa3aeaam
mucuuruinHel; CP — camocrostenbHas paborta crynenTa; UKP — unas konraktHas padota; TK — Texymmii KoHTpodb; [TA — npomexxyrouHas
aTTecTanus




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. ApxumexmypHvie Mamepuaibl 01 CMpoumenIbCmed. napamempbl. ApXumeKmypHbvle u
KOHCMPYKMUGHbLEe 0COOCHHOCMU, OeKopamugHble ceolcmed. llpumenenue apxumekmypHvlx
Mamepuano8 8 KOHCMPYKYUAX C8eMUIbHUKOS

1.1. OcobGeHHOCTH CTPYKTYpP MaTe€pHalioB, BIMSIHNUE HA CBOWCTBA U HA BOCHIPUSITHE

Bunbel cTpykTyp, BIMSIHME CTPYKTYpbl Ha BHJIMMBbIE BHEIIHUE U BHYTPEHHHUE CBOMCTBA
matepuainoB. [loHsTue TekcTypbl U (PakTyphl, BHABI TEKCTyp H (GakTyp, OCOOEHHOCTHU
B3aUMOJICHCTBUA cO CBeTOM. BHyTpeHHee cTpoeHue U BUauMas popMa apXUTeKTYPHO-OTAETOYHbIX
MarepuanoB. [IpuMeHeHHEe apXUTEKTYypHbIX MaTEpUAIOB B KOHCTPYKLMUSAX CBETUJIBHUKOB U B
CBETOBBIX MHCTAJUIALIUAX.

2. Ceemoousauin-mviunenue. Kamezopuu "dhopma’ u "komnosuyusa” 6 apxumexmype u
ceemogsom ousaune. IIpunyunvl 2apmMoHUYHO20 C6emMoOU3auna

2.1. IlpuHIUIIBI TApMOHUYHOTO CBETOBOTO AM3aiiHa. B3anMocBsa3b cBeTOM3aliHa C HOPMaMHU U
MpaKTUKaMU TPOCKTUPOBAHUS CUCTEM OCBEIICHUS

OMratus Kak OCHOBa JW3alH-MBIIUICHHUS. OTanbl paboOThl CBETOAM3AMHEpa: YEK-TUCT H
TEXHUUYECKOE 3aJaHue, KapTa Lejel, apXUTeKTypHbl kosutax. Kak pa3paOoTarh KOHLEHIHIO
ocBellleHUs O00BEKTa. ApPXUTEKTypHbIE NapaMeTpbl cpeapl. PopmMa M BOCHPUSITHE (POPMBIL.
KoMmmo3uiust 1 npUHIMIBI CO3JJaHUsT KOMITO3UITUU CPEIbI.

2.2. Ilpuembl MHTErpally CBETOBBIX CUCTEM B apXUTEKTYPHYIO Cpely UHTEPbEPOB U
IKCTEPHEPOB

Buapl au3aifHOB M B3aUMOCBA3b CO CBETOAM3alHOM M mpuemaMmu ocBewieHus. [Ipuemsl u
UHCTPYMEHTHI il paboThl cBeroam3aiiHepa. O030p W Kiaccu(uKaius TPOU3BOIUTENEH, IO
pa3JIMYHBIM BHJIaM CBETHUJILHUKOB.

3. COGDQMeHHble UHIMCEHEPHAA apXumexKkmypda 06b€Km06, 63AUMOCBA3b C cucmemamu
ocBeeUeHUA U cucmemamu ynpaeierHusl c6emom

3.1. nTepbepHble apXUTEKTYPHO-HH)XCHEPHBIE CUCTEMBI U OCOOCHHOCTH CO3/JaHUs CUCTEM
OCBEUICHUS

Knaccudukanus 1 HazHayeHUE apXUTEKTYPHO-WHKEHEPHBIX CUCTEM (Pa3leibHO MO KaKIOMY
tuny). [lapamMeTpsl U MOIYIBHOCTD, APXUTEKTYPHO-CTPOUTENbHBIE 0coOeHHOCTH. 2. OCOOEHHOCTH
MIPUEMOB OCBEIIEHHUS, 0COOCHHOCTH YCTPOMCTBA U YCTAHOBKHU CHCTEM OCBEIIECHHS ISl KOHKPETHBIX
APXUTEKTYPHO-UHXKEHEPHBIX CHCTEM 3. B3auMOCBs3b KIIOUEBBIX MapaMeTPOB apXUTEKTYpPHO-
WHXKEHEPHBIX CHCTEM C T[lapaMeTpaMu CHUCTeM OCBEIIeHHs (Ha TmpuMepe "aKyCTUYECKHE
XapaKTEPUCTHUKU - TapaMeTPhl BOCIIPUSTHS CBETA).

3.2. DKCTepbepHbIE APXUTEKTYPHO-UHKEHEPHBIE CHCTEMBI, 0OCOOEHHOCTH CO3JaHUsI HAPYKHOTO
(GYHKIIMOHATBHOTO U apXUTEKTYPHOTO OCBEIICHUS

[IpueMbl Hapy)XHOTO apXUTEKTYpPHOTO OCBEIIeHUs s (acajoB pa3audHOrO THIIA.
Oco0eHHOCTH BBIOOpPA COCTABISIOMIUX CUCTEM AapXUTEKTYPHOTO OCBEINEHHUS JUIS JOCTHKEHUS
KIIOUeBBIX 1eneid. OCOOCHHOCTH apXUTEKTYPHOTO OcCBelieHus ¢dacagoB ¢ OOJBIION goJiei
ocTeksieHus. Menua-gacaaHble CBETOBBIE CUCTEMBI.

4. Komniaexchvle 3p2oHOMUYECKUE NAPAMEempPbl 0CEeIMUMENbHbIX YCMAH0B0K, Kpumepuu
Kadecmea cucmem oceewerusl u kpumepuu 00CMUMNCEHUS yenesvlx nokazamenel cucmem

ocseuleHus




4.1. ITpyHIUIIBI KOMIUIEKCHOTO MPOEKTUPOBAHUS CUCTEM OCBEILEHUS U CUCTEM YIIPaBICHUS
CBETOM

BrisBnenue neneit ocBeuieHus. PanxupoBaHue MHOronapameTpuyecKux 3a7ad B OCBEILICHUHU.
[IpyHIIMIIBI KOMIUIEKCHOTO MPOEKTUPOBAHUSA CUCTEM OCBEUIEHUS U CHCTEM YIIPABICHUS CBETOM.
CBeTOBBIC TIOCTOSIHHBIC W BPEMEHHBIC HHCTAJUIAIMU: TapaMeTpbl U yCTPOMCTBO, OCOOCHHOCTH
BBIOOpA KOMIIOHEHTOB CHCTEM OCBEIICHHUS M CHCTEM YIPAaBIICHUS CBETOM. BUTpHUHHOE OCBElICHHE:
BUJIBI, II€TH, 33Ja4d, MPUHIUIBI IMOCTPOCHUS, BHIOOP CBETOBOTO OOOPYIOBAHHS U SJIEMEHTOB
CHCTEM YIMPABJICHHsI, 0COOCHHOCTH BOCIIPUATHS JIJIS PA3IMYHBIX YCIOBHI HAOIIOICHHS.

3.3. TeMbl NIPaKTHYECKUX 3aHATHH
1. OcoOeHHOCTH CTPYKTYp MaTepUasoB, BIUSHUE Ha CBOMCTBA U Ha BOCIIPUATHUE;
2. IlpyHLIMIIBI TADMOHUYHOTO CBETOBOTO JAKM3aiiHa. B3auMoCBsI3b cBeTOAM3aliHA C HOPMAMHU U
MIPaKTUKaMU IPOEKTUPOBAHMS CUCTEM OCBEILICHHS;
3. IlpuemMbl MHTErpaLUy CBETOBBIX CUCTEM B apXUTEKTYPHYIO CPEAY UHTEPHEPOB U
3KCTEPbEPOB;
4. HTepbepHble apXUTEKTYPHO-UHKEHEPHbBIE CUCTEMbI U OCOOEHHOCTHU CO3/1aHUS CUCTEM
OCBELICHUS;
5. aTepbepHbIE apXUTEKTYPHO-UHKEHEPHBIE CUCTEMBI U OCOOEHHOCTH CO3/IaHUSI CUCTEM
OCBELICHUS;
6. DKCTepbepHBIC APXUTEKTYPHO-UH)XEHEPHBIE CUCTEMBI, 0COOEHHOCTH CO3/IaHUsI HAPYKHOTO
(GYHKIIMOHAJIBHOTO U apXUTEKTYPHOTO OCBEIICHNUS;
7. IIpMHLIMIIBI KOMITJIEKCHOTO MPOEKTUPOBAHUS CUCTEM OCBEILEHUS U CUCTEM YIPABICHUS
CBETOM.

3.4. Tembl 1a60paTOPHBIX padoT
HE MPEyCMOTPEHO

3.5 KoncyabTanuu

Ipynnoewie koncyremauuu no paszoeaam oucyuniunsl (I°K)

1. KoHcynpTalu 1O CIHEKTPY COBPEMEHHBIX MAaTEpUAIOB, Pa3JIMYHOIO THIIA, KOTOPHIC
NPUMEHSIOTCS B COBPEMEHHBIX KOHCTPYKIIMSIX CBETOBBIX TMPHUOOPOB  Pa3IHYHOTO
Ha3HAYEHMSL.

2. Koncympranuu M0 MPaKTHYECKOMY TMPUMEHEHHIO MapaMeTpoB (OpM U  pa3IndHbIX
KOMITO3UIITMOHHBIX MIPUEMOB, JUUISI MAHUTTYJIUPOBAHUS BOCIIPUSTUEM CLICH HAOIFOICHUS, IS
KOHKPETHBIX  HMHTEPhEPHBIX  OOBEKTOB.  (KEeWChl U1 aHajdW3a  [OJ0MPArOTCs
MPETIOIaBaTEIIEM )

3. KoucynpTaiuu mo CHekTpy COBPEMEHHBIX OTICIOYHBIX MAaTEPUATOB M apXUTEKTYPHO-
WH)KCHEPHBIX MapaMeTpOB, JUISI KOHKPETHBIX OOBEKTOB. OOCYXIECHHE BO3MOXHBIX
BapHaHTOB CBETOBOTO JU3aiiHa IS Pa3JIMIHBIX THIIOB MOABECHBIX MTOTOIKOB.

Unousudyanvuvle KoHcyibmayuu no Kypcosomy npoemy /pabome (MKKII)

1. Koncymprammu 10 crmocodaM JOCTHIKCHHS IeJIlell OCBEIIEHHS W 10 KOMILICKCY
JOCTUTAaEMbIX JPrOHOMHUYECKUX XapPaKTEPUCTHK, I HHIUBHIYalIbHBIX KOHKPETHBIX
00BbekToB. OOCyXIeHUE COoJep)KaHUs WHIUBUAYAIbHBIX INPE3EHTAlUN MO KOHKPETHBIM
00BEKTaM.

3.6 TemaTuka KypcoBBIX MPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekt/ pabota He IPeayCMOTPEHBI



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

Howmep paznena
JUCIUILINHBI (B

O1eHOYHOE CPEICTBO
(TN ¥ HAUMEHOBAaHUE)

3amnaHupOBaHHBIEC PE3yabTaThl 00yUEHUS IO JUCIUILINHE Kongt
COOTBETCTBHH C
(B cOOTBETCTBUHU C pazjesioM 1) WHJIUKaTOPOB n3.1)
1]2]3]4

3HaTh:

MPUHIIMIIEI TAPMOHUYHOTO CBETOBOTO JU3aitHa. B3anMoCBsI3b CBETOIU3aliHA V-1 + Kontponbnas pabora/KMS§

C HOpMaMH ¥ IPAaKTUKaMH MPOCKTUPOBAHMSI CUCTEM OCBEIICHHUS

0COOEHHOCTH CTPYKTYpP MaTe€pHaJlOB, BIMSHUE CTPYKTYp Ha CBOWCTBA U HA V-1 + Pedepar/KM4

BOCTIPHSITHE

MHTEPbEPHBIC APXUTEKTYPHO-UHKEHEPHBIE CUCTEMBI U OCOOCHHOCTH PacuetrHo-rpaduueckas

CO3JaHUs CUCTEM OCBELICHUS NA-2mk-2 + pabora/KM12 PacuetHo-
rpaduaeckas padora (dactp 1)

AKCTEPhEPHBIE APXUTEKTYPHO-UHKEHEPHBIE CUCTEMBbI, 0COOEHHOCTH PacuetrHo-rpaduueckas

CO3/IaHUsl HAPYKHOTO (DYHKIIMOHAIIBHOTO U apPXUTEKTYPHOTO OCBEIICHUS pabora/KM12 PacuetHo-
rpaduueckas padora (dactp 1)

W-2mk-2 + PacuetrHo-rpaduueckas

pabota/KM16 Pacuerno-
rpaguueckas pabota (4acth 2) u
npe3eHTanus paboThl

Ymersb:

CTaBUTH LIETU JJISi CUCTEM OCBEILICHHUS MTPH MHOTOMAapaMeTPHUECKUX 3a7auax PacuetrHo-rpaduueckas

WI-1nk-2 + | pabora/KM12 PacyerHo-

rpaguueckas pabota (4acthb 1)

OILIEHUBATh aPXUTEKTYPHBIC XapaKTEPUCTHKH CPEIBI U XapaKTEPHUCTUKU Konrtponsnas padbora/KM8

WH)KEHEPHBIX CUCTEM JUI1 O0BEKTOB PA3IMYHOM TOMOJIIOTUH, U YMETh V-1 +

WHTETPUPOBATH CHCTEMBI OCBEIIIEHHS U CUCTEMBI yIIPABICHHUS CBETOM B

€/IMHYIO0 NHXEHEPHYIO CTPYKTYpY 00BEKTa

paccunThIBaTh TEXHUKO-3KOHOMHUYECKHE MTOKA3aTENIN CUCTEM OCBELICHUS U PacuetrHo-rpadpuueckas

yIIpaBJIEHUs] CBETOM W/1-2nk-2 + | pabota/KM12 PacueTHo-
rpadudeckas pabora (qactp 1)
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paCCUUThIBATE U AHAJIIU3UPOBATH IMAPaAMETPBI BOCIIPUATHSA U
SPTrOHOMHUYHOCTU CUCTCM OCBCHICHUA, OIITUMU3HUPOBATE COCTAB CUCTCM
OCBCILICHU ITPU COXPAaHCHUHU KITHOYEBBIX SPTOHOMHWYCCKUX IIapaMETPOB

N-2nk-2

PacuerHo-Tpaduueckas
pabora/KM16 Pacuetno-
rpaduueckas pabora (4actb 2) u
IIpe3eHTalys paboThl
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALIMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
1 cemecTp

dopma peanmuzanuu: [TuceMeHnHas padbota
1. KM12 Pacuerno-rpaduueckas padora (qacts 1) (PacuerHo-rpadudeckas padbora)
2. KM16 Pacuerno-rpaduueckas padota (dacth 2) u npe3eHranus padotsl (PacueTHo-
rpaduydeckas pabora)
3. KM4 (Pedepar)
4. KM8 (KonTtpoibHas paboTta)

BaHHLHO-peﬁTHHFOBaﬂ CTPYKTYpa JUCHUIUINHBI SABJIACTCA ITPUITOKCHUCM A.

4.2 Ilpome:KyTOYHAS aTTeCTALMS 10 JUCHUIIMHE

Orzamen (Cemecmp Nel)
Ouenka ompenensieTcss B cOOTBETCTBUU ¢ [lonoxkeHneM o OaIbHO-PEUTHHTOBOM CHUCTEME ISt
crynentoB HUY «MOW» Ha 0CHOBaHMU CEMECTPOBOM U 3K3aMEHALIMOHHOM COCTaBIIIOIINX

B numiom BeIcTaBIsieTcs omieHKa 3a 1 cemectp.

IIpumeuyanue: OLeHOYHBIE MAaTEpUAIbI 110 TUCHUILIMHE IPUBEICHBI B (DOH/IE OLIEHOYHBIX
matepuaios OITOII.

5. YYEBHO-METOJUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI

5.1 MleyaTHbIe U 3JIeKTPOHHbIE U3IAHUSA

1. Anekcees, E. A. CBeToIn3aiiH U TEXHOJIOTUU OCBEIIEHUS : ydeOHOe mocobdure o Kypey
"BBenenue B cBeTOAM3alH" 110 HAMpaBJICHUIO OAr0TOBKHU OakanaBpos 11.03.04 "OnexTponnka u
HaHoanekTponuka" / E. A. Anekcees, Hal. uccnen. yu-t "MOU" (HUY"MBU"). — M. : U3a-Bo
MD3U, 2019. — 52 c¢. — ISBN 978-5-7046-2129-4.

http://elib.mpei.ru/elib/view.php?id=10763;

2. M. B. Auenko- "BnusiHue 1BETOBOM POTOCTUMYIALNN HA ICUXO(PU3NOIOTUYECKUE TOKA3aTeNN U
OMORIIEKTPUYECKYIO aKTUBHOCTh LIEHTPAIbHOM HEPBHOI cUCTEMBI (Ha IPUMEpe CTYJEHTOB By3a)",
W3narensctBo: "Iupekr-Menua", Mocksa, bepiun, 2018 - (119 ¢.)
https://biblioclub.ru/index.php?page=book&id=485235;

3. P. JI. I'peropu- "I'na3 u mo3r: Ilcuxonorus 3putensHoro Bocnpustus", M3narenbcrBo:
"ITporpecc", Mocksa, 1970 - (270 c.)

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

4. CrpaBoyHas kHura no cerorexuuke / Pen. 0. b. AiizenGepr. — 3-e uzf., nepepad. u gon. — M. :
[6. m.], 2008. — 952 c. — ISBN 5-87789-051-4.;

5. CnpaBouHasi KHUTra 10 CBETOTEXHHKE : yuyeOHoe rmocodue 1ysi 00ydaromxcs 1mno
00pa3oBaTebHBIM IPOTPaMMaM BBICIIIET0 00pa30BaHMs YPOBHs OaKaaBpHaT U MarkucTparypa 1mo
HarpaBJIeHUIO "DIEKTPOHUKA U HaHOANIeKTpoHUKa" / Penakius xxypH. "CBeToTexHuka" ; o0II. pe.
1O. b. Aitzen6epr, I'. B. booc ; nayd. pea. C. I'. Amypkos, JI. I1. Bapdonomees. — 4-¢

U3, IIOJTHOCTRIO Tiepepad. u gomn. — Mockaa : [6. u.], 2019. — 892 c. — ISBN 978-5-6043163-0-6..
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5.2 JIuneH3noHHOE ¥ CBOGOTHO PACTIPOCTPAHsIeMO€e MPOrpaMMHOe ofecrevyeHme:

1. CAO "IIpomereii";

2. Windows / OniepanyionHasi cucrema cemeiictsa Linux;

3. Acrobat Reader;
4. DIALuUX.

5.3 UuTepHeT-pecypcsl, BKJIIOYast NpodeccHOHAIbHBIE 0a3bI IaHHBIX 1 HH(POPMAIIHOHHO-

CIIPpaBOYHbIC CUCTEMBbI:

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

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

3. Hayunas s;1ekTpoHHas 0udamoreka - https://elibrary.ru/
4. ba3a nannbix Web of Science - http://webofscience.com/
5. ba3za maunbix Scopus - http://www.scopus.com

6. HanmoHanbHas dJ1eKTpOoHHas Oudmoreka - https://rusneb.ru/

7. dnexkrponnas oudmorexka MOU (36 MIOMH) - http://elib.mpei.ru/login.php
8. ITopTan oTKpBITHIX AaHHBIX Poccuiickoii ®exepanuu - https://data.gov.ru
9. ba3a oTKpBITHIX JaHHBIX MHHHCTEPCTBA SIKOHOMHUYECKOro pa3Butusi P -

http://www.economy.gov.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHUE JUCHUITJIMHBI

Tun noMenieHus

Homep aynuropun,
HalMeHOBaHUe

OcHalenue

Y4eOHble ayAUTOpUU IS
MIPOBEACHUS JICKIIMOHHBIX
3aHSATUNA U TEKYILIETO
KOHTPOJIA

E-511, Yuebnas ayauropus
kag. “CBeTOTEeXHUKN

CTOJI, CTYJI, JOCKA UHTEPAKTUBHAS,
KOMIIBIOTEPHAs CETh C BBIXOJIOM B
HNuTtepuer

E-513, Yuebnas ayauropus
(xoHpepeHn1-3a1) Kad.
“CBETOTEXHUKH "’

CTOJI, CTYJI, JOCKA UHTEPAKTUBHAS,
KOMITIBIOTCPHAA CCTh C BBIXOJOM B
NHTtepHeT, KOMIIbIOTED
MEPCOHAJIbHBIN

E-632, Aynurtopus
kadenps! "CBeToTexHuka"

CTOJI, CTYJI, JOCKa M€JI0BaA

Y4eOHble ayAUTOpUU IS
MIPOBEICHUS TIPAKTUIECKUX
3ansatuii, KP u KII

E-510, JTaboparopus
HCKYCCTBEHHOTI'O 1IEHO3a
Kag. “CBETOTEeXHUKU

CTOJI, CTYJI

E-511, Yuebnas ayauropus
Ka@. “CBETOTEeXHUKU

CTOJI, CTYJI, JOCKa UHTEPAKTUBHAS,
KOMIIBIOTEPHAs! CETh C BBIXOAOM B
HNHuTtepHer

E-513, Yuebnas aynutopus
(xoHpepeH-3a1) Kad.
“CBETOTEXHUKH

CTOJ, CTYJI, JOCKAa UHTEPAKTUBHAI,
KOMITIBIOTCPHAA CCTh C BBIXOJ0OM B
HNHTepHeT, KOMIIBIOTED
TePCOHAJIbHBIN

E-632, Aynutopus
kadenps! "CBeToTexHuka"

CTOJI, CTYJI, JOCKa MCJI0BaA

VY4ebHble ayIUTOPUH IS
MIPOBEICHUS J1aOOPATOPHBIX
3aHATUN

E-506, KomnbrorepHslit
KJ1acc Kad.
“CBETOTEXHHUKHU

CTOJI, CTYJI, KOMIIBIOTED
MIEPCOHAIBHBIN, KYPHAJIbI

VY4ebHble ayTUTOPUH IS
IIPOBEACHUS TPOMEKYTOUHON
aTTecTanuuu

E-511, Yuebnas aynutopus
Kad. “CBeToTeXHUKH

CTOJI, CTYJI, JOCKAa UHTEPAKTUBHAS,
KOMITBIOTEPHAs CETh C BBIXOJOM B
HNurepHer

E-513, Yuebnas ayauropus

CTOJI, CTYJI, JOCKa MHTCPAKTHBHAsI,
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(xoHpepenI-3an) kad.
“CBETOTeXHUKHU

KOMIIBIOTCPHAsA CECTh C BBIXOJI0OM B

HNHTepHeT, KoMIBIOTED
MepCOHAJIbHBIN

Ilomemmenust misa
CaMOCTOSITEIIbBHON pabOThI

E-506, KomnbrorepHslit
KJ1acc Kad.
“CBETOTEXHUKHU

CTOJI, CTYJI, KOMIIBIOTEP
NEPCOHANIbHBIH, KypHAIIbI

TTomerenust misa
KOHCYJIbTUPOBAHUS

E-511, Yuebnas aynuropus
Kag. “CBeTOTEeXHUKU

CTOJI, CTYJI, JOCKa MHTCPAKTHBHAsI,
KOMIIBIOTCPHAA CCTh C BBIXOJ0OM B

Nurepuer

E-513, Yuebnas ayauropus
(xoH(pepeHI-3ain) kad.
“CBETOTEeXHHUKHU’

CTOJI, CTYJI, JOCKa MHTCPAKTHBHA,
KOMIIBIOTCPHAas CETh C BBIXOJI0OM B

WHTepHeT, KoMIbloTEp
MepCOHAJIbHBIN

[Tomerienus st XpaHeHUs
00opynoBaHus U y4eOHOTO
WHBEHTAPs

E-628, Ilpouee kad.
"Cserorex."

CTOJ, CTYI, Kad
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIJUCHOUILIAHBI

Texnonornu cseToau3amHa

(Ha3BaHME AUCIMILIMHBI)

1 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

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

KM4 (Pedepar)

KMS (KouTpomnpHas pabora)

KM12 PacuerHo-rpaduyeckas padora (dacts 1) (PacueTHo-rpadudeckas padora)

KM16 Pacuetno-rpadudeckas padora (4acth 2) u nmpezeHraius padotsl (Pacuerno-rpaduyeckas
pabora)

Buja npoMexyToUHOI aTTecTANMU — DK3aMEH.

Howmep
paznena

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

=
N
w
N

Pasgen nucHuIuinHel

ApPXHUTEKTYpHBIE MaTEpPHAJIbI 111 CTPOUTEIIBCTBA!
IapamMeTpbl. apXUTEKTYPHbIE U KOHCTPYKTHBHBIE
0COOEHHOCTH, IeKOpaTUBHbIE cBoMcTBA. [IprMeHeHune
APXUTEKTYPHBIX MATEPUAJIOB B KOHCTPYKIUAX CBETUIIbHUKOB

11

OcobenHocTu CTPYKTYp MAaTCpUaJIOB, BIIMAHUC HA CBOMCTBA U
Ha BOCIIPUATHC

Ceeronu3zaitH-Mbinuienue. Kareropun "dpopma" u
"koMno3uiusa" B apXUTEKType U CBETOBOM JIM3aiiHe.
I TpyHIMIIBI TADMOHUYHOIO CBETOIM3alHA

2.1

IIpyHIMITEI TApMOHUYHOTO CBETOBOTO H3aiiHa. B3auMocCBs3b
CBETOAM3aliHA C HOPMAaMU U IIPAKTUKAMU IIPOEKTUPOBAHUS +
CHUCTEM OCBEUICHUS

2.2

HpI/IeMBI HUHTCErpaliii CBETOBBIX CUCTCM B apXUTCKTYPHYIO
Cpely HHTEPhEPOB H IKCTEPHEPOB

CoBpeMeHHbIE HH)KEHEpHAasi apXUTEKTypa 0ObEKTOB,
B3alMOCBSA3b C CHCTEMaMH OCBEUICHMS U CUCTEMaMH
yIpaBJIEHUS] CBETOM

3.1

I/IHTepBepHHe APXUTCKTYPHO-UHKCHCPHBIC CUCTCMBI U
0COOEHHOCTH CO3aHusI CHCTEM OCBCUICHUA

3.2

OKCTepbepHbIE APXUTEKTYPHO-UHKEHEPHBIE CUCTEMBI,
0COOEHHOCTH CO3/IaHUs HAPYKHOTO (QYHKIIMOHAJIBLHOTO U + +
APXUTECKTYPHOI'O OCBEUICHUS

KommekcHble SPTOHOMHYECCKUEC MapaMETPBI OCBETUTCIIBHBIX
YCTAHOBOK, KPUTCPUH KAYCCTBA CUCTEM OCBCIICHUA U
KPUTCPUH JOCTUIKCHUA LCIICBBIX okasaTelieil CHCTEM
OCBCIICHUA

4.1

HpI/IHHI/IHBI KOMIIJIEKCHOT'O ITPOCKTUPOBAHUA CUCTEM
OCBCHICHUA U CUCTCM YIIPABJICHUA CBETOM

BecKM, %: | 10 | 30 | 30 | 30
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