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AHHOTaNINA

JucturuimHa «CBETOTEXHHUUECKUE YCTAHOBKU M CHUCTEMBD» BXOJHUT B 00pa30oBaTEIbHYIO
IporpaMMy BbICIIEr0 00pa3oBaHUsl — MporpaMMy OakajgaBpHuara MO HAIpPaBIECHUIO MOJITOTOBKHU/
cnenquanbHocT  13.03.02  «OnekTposHepreTuka U ANEKTPOTEXHUKA»  HAIpPaBIEHHOCTU
«Iudporas sneprerukay. Jucnunmuna peanusyercs kadeapoit «Ne32y.

JlucuuiuinHa HaresneHa Ha (P OPMHUPOBAHKE Y BBITYCKHHUKA CIEAYIONIMX KOMITETCHIINIA:

[IK-5 «CrnocoGeH MpoBOAWTH aHAIMW3 M KOHTPOJb MapaMEeTPOB M YCIOBUU pPabOThI
OTJIEIbHBIX KOMIIOHEHTOB 3JIEKTPO3HEPIE€TUUECKON CUCTEMBI»

CopepxaHue ITUCHUIUIMHBI OXBaTbIBAa€T KPYI' BOIPOCOB, CBS3aHHBIX C 0O0JACTHIO
KOHCTPYKLIMM CETeH OCBEIIEHUS M COMYTCTBYIOLIETO AJIEKTPOOOOPYIOBAHUS H3yYCHUS
OCOOCHHOCTEH MPOEKTUPOBAHUS U OJKCIUIyaTallMM JaHHBIX OOBEKTOB MpPOdecCHOHATbHON
JESTEIIbHOCTH.

[IpenogaBanue AMCHUIUIMHBI MpeAycMaTpUBaeT cienyromue QopMbl OpraHu3aluu
yuyeOHOTO Tpolecca: (1ekyuu, Jaabopamopuvie pabomsl, CamMocmosmenvhas paboma
obyuarowe2ocs).

[IporpammMoit AMCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIONINE BHUIbI KOHTPOJIS: TEKYIIHI
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXKYTOUHAs arTecTanus B hopme 1udpepeHIInpOBaHHOTO 3a4eTa.

OO6miast TpyA0EMKOCTh OCBOCHHS JAUCIIUIUIMHBI COCTAaBJISET 3 3a4eTHBIX eAuHUIbl, 108
YacoB.

SA3bIK 00y4YeHUs 10 AUCIHUIUINHE «PYCCKUIY.



1. IlepeudeHb MIaHUPYEMBIX PE3YIbTATOB OOYUYEHHUS 11O AUCHUIIIIMHE

1.1. Ilenu npenogaBaHusl JUCHUTUIMHBI
llenpto  mpenonaBaHus  JUCHMIUIMHBL  sIBIsieTCs  (opMuUpoBaHHE Yy  0OydYarOmIUXCS
npodeccHoHaNbHBIX 3HAaHUK U ymMeHHH B coorBercTBuM ¢ @I'OC BO ¢ yderom mpuMeHEHUS
COBPEMEHHBIX IU(POBBIX TEXHOJOTUH B 00JaCTU NMPOESKTHUPOBAHUS CETEH OCBEIICHHUS, & TaKkKe
3HAKOMCTBO OOYYalOIIUXCS C OCHOBHBIMU IME€PEIOBBIMA M TICPCIEKTUBHBIM MPHHIIUIIAMU
MPOEKTUPOBAHMS, pacueTa U YIpaBiCHHUs CETAMHM OcCBelleHus. JlucuuruinHa HpUHAIICKUT
qacTH, HOpMUPYEeMOll ydacTHUKaMH 00pa30BaTEIbHBIX OTHOLICHUH.

1.2. JlucuumniauHa BXOOUT B  COCTaB  4YacTd, (GOPMUPYEMOl  y4yaCTHHUKaMHU
00pa30BaTeNIbHBIX OTHOIIEHUH, 00pa30BaTENIbHON MpOrpaMMbl BBICIIETO0 00pa3oBaHus (nanee —
OI1 BO).

1.3. TlepeueHb mIaHUPYEMBIX PE3yJIbTATOB O0YyUEHHS 110 AUCIUILINHE, COOTHECEHHBIX C
IJIaHUpyeMbIMU pe3ysibTataMu ocBoeHus: OI1 BO.

B pesynbrare M3ydeHus AUCHUILTUHBI OO0YYAIOUIUICS JODKEH o0JiafaTh CIeAYIOMIUMU
KOMIETCHIMSIMH WM WX YacTaMu. KoMneTeHIMy U UHAWKATOPHI UX JIOCTHXKEHUS MPUBEICHBI B
tabsuue 1.

Tabnuna 1 — [lepeueHb KOMIETEHINH U UHAUKATOPOB UX JOCTHXKEHUS

Kareropus (rpynna) | Kon u HaumeHoBaHue Konx n HauMeHoBaHMEe HHIMKATOpa
KOMIIETCHIIMH KOMIIETCHIIMH JOCTHKECHHS] KOMIIETEHIIUU

[TK-5 Cnocoben [IK-5./1.1 aHanu3upyeT 3aBUCUMOCTU MEXKIY
IIPOBOAMTD aHAINU3 U napaMeTpamy U XapaKTepUCTHKaMU
KOHTPOJIb I1apaMETPOB U | KOMIIOHEHTOB 3JIEKTPOIHEPre€TUUECKOM

[Ipodeccuonanbhbie | yCIOBHI pabOTHI CHUCTEMBI

KOMIIETEHIINU OTJIENIbHBIX [TK-5./1.6 ananu3upyer rpaduxu
KOMIIOHEHTOB AIIEKTPUYECKUX HArpy30K noTpedurenei u
AJIEKTPOIHEPTEeTUUECKON | ompenensieT (akTopbl, KOTOPbIE BIUAIOT Ha
CHUCTEMBI oTpedJIeHUE 3JIEKTPUUECKON SJHEPTUH

2. Mecro nucuuruinHbl B cTpykType OI1

JucuunimHa MokeT 6a3upoBaThCS Ha 3HAHUSX, paHee MPUOOPETEHHBIX 00yUYaIOITUMUCS
MIPU U3YYCHHUH CIICTYIONIUX TUCIUIUINH:

— «DnekTpocHa0KeHHue»,

— «DJEKTPUUYECKUE MAIIUHBIY,

— «DJEKTPUUYECKUE CUCTEMBI U CETH».

3HaHUs, MOJYyYEHHbIE NPU HU3YyYEHUHM Marepuana JaHHOM JAMCLHMIUIMHBIL, MUMEIT Kak
CaMOCTOATEIIbHOE 3HAYE€HWE, TaK W BCIOMOTATEIIbHOE WCIOJIb30BAHUE MPU MPOXOKICHUHU
MIPOU3BOJICTBEHHON MPEATUITUIOMHON MPAKTUKU U MOATOTOBKE BBITYCKHOM KBaTH(PUKAIMOHHON
paboThl, M U3YYEHHUH IPYTUX JUCIUTUIMH:

— «lLmaHupoBaHKE U TEXHUKO-IKOHOMUYECKOE 00OCHOBAHNE OM3HEC-TIPOCKTOBY,

— «JHEProycTaHOBKHM Ha OCHOBE BO30OHOBJISIEMBIX HCTOYHUKOB YHEPTUUY

— «HamexxHoCTh  3JIEKTPOMEXAHWYECKUX M AJIEKTPOIHEPreTUYECKUX CHUCTEM U
KOMILJIEKCOBY.

3. OO0BEM | TPYJTOEMKOCTh JUCIUILTAHBI
Jlanapie 00 00meM oO0beMe TUCIUILUIMHBI, TPYJOEMKOCTH OTAENBHBIX BHUJIOB yueOHOU
paboTHI TT0 TUCIUTUTHHE (M pactpeie]ICHHe dTOW TPYI0OEMKOCTH IO CEMeCTpaMm) MPe/ICTaBICHBI B
Taommie 2.

Ta6mmma 2 — O0beM U TPYJ0EMKOCTh JUCITUTIIMHBI

TpynoemkocTs 1o
Bun yuebHoit paboTbl Bcero ceMecTpam
Ne9




1 2 3

Oowan mpyooemKkocma OuCUUNIUHDL, 3/ 108 3/ 108
3E/ (4ac)
U3 Hux uacoe npaKkmuyecKkoil no020moeKu 6 6
AyoumopHhuie 3anamus, BCETO vac. 12 12
B TOM YHCJIE:

nexru (JI), (gac) 6 6

npaktuyeckue/cemunapckue 3aastus  (113),

(dac)

naboparopusie padbotsl (JIP), (dac) 6 6

KypcoBoii mpoekT (padota) (KII, KP), (uac)

9K3aMeH, (Jac)
CamocmosamenvHnas paboma, Bcero (Jac) 96 96
Buo npomescymounoit ammecmayuu:. 3ayer,
madd. 3auger, sx3amen (3auer, Judd. 3aq, ﬂ;g{@- Hudd. 3au.

Dk3.**)

*k
HpHMC‘IaHI/Ie: KaHAUJIATCKHUU 3K3aMCH

4. ConepxaHue JUCIUTUTHHBI
4.1. Pacnpeznenenue Tpy10€MKOCTH TUCHUILIMHEI 110 pa3ieiaM U BUAaM 3aHATUMN.

Pa3nenspl, TeMbl AUCHUIIIMHBI U UX TPYAOEMKOCTh MPUBEIEHBI B TabmuIe 3.

Tabmuua 3 — Pazesnbl, TeMbl TUCIMILINHBI, UX TPYA0EMKOCTh

Pa3nensl, TEMBI IUCIATUIMHEI

Jlexuun
(4ac)

I13
(C3)

JIP
(gac)

KIT
(4ac)

CPC
(4ac)

Cemectp 9

Paznen 1. OcHOBHBIE ITOJIOXKEHHS U 3TAIIbI
Pa3BUTHUS CBETOTEXHUKU

Tema 1.1. OcHOBHBIE 3Tanbl pa3BUTHS
CBETOTEXHUKU

Tema 1.2. OcHOBHBIE HOIT0KEHUS OIITHYECKOTO
W3IIY49CHHS. DHEPTeTUUECKUE BEIMUYUHBI U UX
OnpeieTIeHuE.

Tema 1.3. OCHOBHBIE MOJIOKEHUS
AIEKTPUUECKOTO OCBEIICHMUS.

19

Paznen 2. ckyccTBeHHbIE HCTOUHUKH U3ITY4EHUS
cBeTa

Tema 2.1. CrieKTpbl 1 TPUEMHUKH U3JTyUEHUS.
HckyccTBEHHBIE HCTOYHUKHU U3TyUECHHUS.

Tema 2.2. TernsioBble UCTOYHUKU U3TYyUCHUS
CBeTa. DJIEKTPUYECKHUE pa3psAbl B JTAMIIAX.

Tema 2.3. BbICOKOYaCTOTHBIE HCTOYHUKU
U3ITy4EHUS CBETA.

Tema 2.4. CBeTOonMOMHBIE HICTOYHUKHI CBETA.

19




Paznen 3. OcBerutenbHbIe TPUOOPHI

Tema 3.1. Knaccuduxaius ocBeTUTEIbHBIX
npuOOpOB.

Tema 3.2. [Tyckoperynupyroiiue ycTporucTBa AJist
OCBETHUTEIILHBIX TIPUOOPOB.

Tewma 3.3. CriocoObl yrpaBiieHHs
HCKYCCTBEHHBIM OCBEILICHUEM. 1 1 19
HuTennekTyanbHoe yIpaBieHUE OCBEIICHUEM U
1U(POBBIE TEXHOJIOTUHU B JIAHHOUM OTpaciy.

Tewma 3.4. BnusiHue COBPEMEHHBIX OCBETUTEIIBHBIX
puOOPOB HA MOKA3ATENU KauyeCTBa AIEKTPUUECKOM
SHEPTUH, JEKTPOMArHUTHYIO COBMECTUMOCTb,
9HEeprodHPEeKTUBHOCTS.

Paznen 4. PacyeT u mpoeKkTupoBaHue
ANEKTPUUECKUX CETEH NCKYCCTBEHHOTO
OCBEIICHUS

Tema 4.1. CoBpemeHHast HOpMaTUBHAas 0a3a B
00J1aCTH CBETOTEXHUKHU U JICKTPUUECKUX CETEH
HCKYCCTBEHHOT'O OCBEILIEHUS

Tema 4.2. PacueT ecTeCTBEHHOI'O U
HCKYCCTBEHHOT0 ocBetieHus. Koaddummenrt 1 1 19
HCIIOJIL30BAaHUA.

Tewma 4.3. Pacuer kaueCTBEHHBIX H
HAJICKHOCTHBIX II0Ka3aTe/IC OCBETUTEILHBIX
MIPUOOPOB U CETECH OCBEIIICHHMS.

Tema 4.4. CxeMbl NUTAHHUS OCBETUTEILHBIX CETEM.
Kiaccudukanmst OCBETUTEIBHBIX CETEH 1O
Ha3HAUYCHHUIO.

Paznen 5. DHepreruueckuil ayAuT U MoKa3aTeslu
Ka4ecTBa JIEKTPUIECKUX CETE HCKYCCTBEHHOTO
OCBEILEHHS.

Tema 5.1. DHepreTudeckuil ayaur u
HHEpreTudeckoe 00ciIeJ0BaHNe IEKTPUIECKUX
ceTell NICKYCCTBEHHOTO OCBEIIeHHs. MeTOanKH 1
CpeAcTBa IIU(PPOBOrO0 MOHUTOPHHTA.

Tema 5.2. KoHTpOJIb 31EKTPUUYECKUX U
CBETOTEXHUYECKUX MTaPaMETPOB OCBETUTEIIBHBIX
puOOpOB.

Tema 5.3. OCHOBBI pallMOHATIBLHOTO HCIIOJIb30BAHMS
HCKYCCTBEHHOTO CBETa, HH)KCHEPHAS 3alUTa
OKpY’Karollel cpebl ¥ YyelloBeKa OT CBETOBOTO
3arps3HEHUsI.

Hroro B cemectpe: 6 6 96

Hroro 6 0 6 0 96

IIpakTnueckass MOATOTOBKA 3aKJIIOYAaeTCd B  HENOCPEJACTBEHHOM  BBINIOJHEHUU
oOy4JarlolMMHUCS  OMNpENeJIeHHbIX  TPYAOBBIX  (YHKIUH,  CBSI3aHHBIX ¢  Oyayulei
npodecCHOHATIBLHOMN 1S TeTbHOCTBIO.




4.2. CopnepkaHue pa3/iesioB U TEM JICKITMOHHBIX 3aHSITHIM.
Copepxanue pa3felioB U TeM JICKIIMOHHBIX 3aHITHI IPUBEACHO B Ta0HIIE 4.

Tabmuua 4 — Copeprkanue pa3fesioB U TEM JICKIIMOHHOTO IHMKJIA

Howmep paznena

Ha3Banue u conepxanue pa3esioB U TeM JEKIIMOHHBIX 3aHATUH

Pa3znen 1. OCHOBHBIE MONOXKEHUS U 3TAlbl Pa3BUTHUS CBETOTEXHUKHU
Tewma 1.1. OCHOBHBIE 3TaIlbl PA3BUTHS CBETOTEXHUKH

Tema 1.2. OCHOBHBIE MOJOXKEHUS ONITUYECKOTO U3JTyUEHHUSI.
DOHepreTUyecKre BeIUYMHbI U UX ONpeieeHue.

Tema 1.3. OCHOBHBIE MOJOXKEHUS JIEKTPUUECKOTO OCBELICHMUS.

Pa3nen 2. MckyccTBEHHbBIE HICTOUHUKM M3JIY4Y€HHUS CBETA

Tema 2.1. CriekTpbl M1 TPUEMHUKHU U3Ty4deHUs. ICKycCTBEHHbIE
WCTOYHUKHU W3ITYYCHHUS.

Tema 2.2. TenioBble ICTOYHUKH U3TYYEHUS CBETA. DJICKTPUUECKUE
pa3psibl B IaMmax.

Tewma 2.3. BbICOKOYACTOTHBIE HICTOYHUKH U31yYEHUs CBETA.

Tema 2.4. CBeTOMOIHBIC UCTOYHUKH CBETA.

Paznen 3. OcBeturensHbie TPUOOPHI

Tewma 3.1. Knaccudukarusi OCBEeTUTEIBHBIX PHOOPOB.

Tewma 3.2. [Tyckoperynupyrouire ycTporucTBa il OCBETUTEIbHBIX
puOOpOB.

Tema 3.3. CriocoOb! ynpaBiIeHHs] HCKYCCTBEHHBIM OCBEIICHUEM.
NHuTenmnexTyalbHOE YyIpaBlIeHHE OCBEIICHUEM U TU(POBBIC TEXHOJIOTUU B
JTAHHOU OTpaciu.

Tewma 3.4. BiausiHue COBPEMEHHBIX OCBETHTEIBHBIX IPUOOPOB HA

MOKa3aTeJN KaueCcTBa IEKTPHUECKON IHEPTUH, SITEKTPOMATHUTHYIO
COBMECTHMOCTB, YHEPTr03(h(PEeKTUBHOCTE.

Paznen 4. PacueTr 1 mpoeKTUPOBAHUE IIEKTPHUUECKUX CeTer
HCKYCCTBEHHOT'O OCBEILICHUS

Tewma 4.1. CoBpemenHass HOpMaTUBHAs 0a3a B 00J1aCTH CBETOTEXHUKHU U
AIEKTPUUYECKUX CETEN NCKYCCTBEHHOI'O OCBELICHUS

Tema 4.2. Pacuer eCTECTBEHHOI'O U UICKYCCTBEHHOT'O OCBEILIECHUSI.
KoaddunmenT ncnonap3zoBaHusl.

Tewma 4.3. PacyeT kaueCTBEHHBIX U HAJICKHOCTHBIX TTOKa3aTeei
OCBETUTEJILHBIX MPUOOPOB U CETEH OCBEIICHHUS.

Tewma 4.4. CxeMbl MUTaHKUS OCBETUTENIBHBIX ceTell. Kimaccudukarms

OCBETHTECIILHBIX CETEH 110 Ha3HAUCHHUIO.

Pazgen 5. DHepreTuueckuil ayuT ¥ MOKa3aTeNn KaueCTBA ANEKTPUUECKUX
CeTel HCKYCCTBEHHOT'O OCBEIICHUS.

Tema 5.1. DHepreTHveckuil ayIuT U SHEPreTudeckoe oocne0BaHme
BJIEKTPUYECKUX CETEM UCKYCCTBEHHOIO OCBEUIEHUS. METOINKH U
CpeacTBa MU(PPOBOTO MOHUTOPHUHTA.

Tema 5.2. KOHTpOJIb 2JIEKTPUUECKUX U CBETOTEXHUYECKHUX TaPAMETPOB
OCBETUTEJIHLHBIX MPUOOPOB.

Tema 5.3. OCHOBBI pallMOHAIBHOTO UCITOIB30BaHUS HCKYCCTBEHHOTO

CBeTa, NHKEHEePHas 3alluTa OKpYy>Karolleil cpeibl U YeaoBeKa OT
CBETOBOTI'O 3arpsiI3HEHUSI.

4.3. IlpakTtuyeckue (ceMUHAPCKUE) 3aHATUS
TeMbl MpakTHYECKUX 3aHATHIA U X TPYIAOEMKOCTh IPUBECHBI B TAOIHIIE 5.

7




Ta6mmma 5 — [IpakTrHdeckue 3aHsITHS U UX TPYJ0EMKOCTh

W3 Hux Ne
No | Tembl npaktrueckux | @opMbl IpakTUYECKUX | TpPymOeMKOCTb, |IPaKTUYECKOM |pasjielia
/o 3aHATHI 3aHATHAI (dac) IIOJTOTOBKH, | TUCLIMII
(gac) JIMHBI
Y4eOHBIM IJIAaHOM HE MPETyCMOTPEHO
|
Bcero
4.4. JlabopatopHble 3aHATUS
Tembl 1a0OPaTOPHBIX 3aHATHHA U UX TPYAOEMKOCTh MPUBEACHBI B TaOHIIE 6.
Tabmuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYJIOEMKOCTb
W3 Hux Ne
Ne Hamverosanue 1a60paTOPHEIX paBoT TpynoeMKoCTb, | TPaKTUYECKOW | pa3aena
/o (gac) MOATOTOBKH, | JMCIIHAI
(gac) JIMHBI
Cemectp 9
KomMIeroTepHOE MOICTTMPOBAHUE B pacCUeT
1 BHYTpPEHHEH OCBEIIEHHOCTH OMEIIECHUS 2 1.2
KomMmreroTepHOe MOIETTUPOBAHUE U PEHICPUHT
o | pacueros BHYTpEHHEH OCBEILICHHOCTH 5 2345
MMOMEIIEHUSI C YYeTOM HOPM MUHUMAIIbHOMN
OCBCILICHHOCTH
CpaBHHUTENBHBIA  aHAIM3  OCBEIIEHHOCTH,
KOOPJMHAT I[BETHOCTH, KOPPEIUPOBAHHOM
3 | uBeTOBOH TeMmepaTypsl W CHEKTPAIBHOTO 2 3,45
pacmpeneNneHdss TUIOTHOCTH BHUIUMON 4YacTH
W3JTy4EHUs PA3IMYHBIX ICTOYHUKOB CBETA
Bcero 6

4.5. KypcoBoe npoeKTUpoBaHKE/ BHIIOTHEHUE KYPCOBON PabOThI

Y4eOHbBIM MJIaHOM HE IPeAyCMOTPEHO

4.6. CamocrodTenbHas paboTa 00yJaroUxcs
Bunel camoctosiTenbHON paboThI U €€ TPYAOEMKOCTh IPUBEIEHBI B TabuLe 7.

Tabauna 7 — Bunbl caMmocToATeIbHON pabOThI U €€ TPYAOEMKOCTh

. Bcero, | Cemectp 9,
Bun camocrositensHOM paboTh
qac qac
1 2 3
W3ydeHne TeopeTHuecKoro MmaTepuania 70 70
qucturaHbl (TO)
KypcoBoe npoextuposanue (KII, KP)
PacuetHo-rpaduueckue 3ananus (PI'3)
Brimonnenue pedepara (P)
[ToaroToBka K TEKyLieMy KOHTPOJIIO 7 7
ycneBaemoctu (TKVY)
Jomamnee 3amganne (/13) 12 12
Kontposbuble pabotsl 3a04HuKoB (KP3)
[ToaroToBKa K MPOMEKYTOYHOU 7 7




arrectanuu (I1A)

Bceero: 96 96

5. IlepeyeHnb y4eOHO-METOAMYECKOTO OOECTICUCHUS
JUTSL CAMOCTOSTEILHON PabOThI 00YUAIONMIUXCS TT0 TUCIUIUIMHE (MOIYITIO)

Y4eOHO-METOIMUECKNE MaTePHAIbl JIJII CAMOCTOSITEIIbHONH PabOThl OOYYArOIIMXCSl YKa3aHbI B
ma. 7-11.

6. IlepeueHb nMeYaTHBIX U ANEKTPOHHBIX YUE€OHBIX U3JAHUN
[lepedyeHpb neUaTHBIX U SJEKTPOHHBIX Y4eOHBIX M3/IaHUH MpHUBEIEH B TadIuUIe 8.
Tabnuua 8— [lepeyeHb Ne4yaTHBIX U AJIEKTPOHHBIX YUEOHBIX M3AaHUMN

Komuectso 3x3eMInIsIpoB B
[Mudp/
bubnuorpaduueckas ccplika OnomMoTeKe

URL agpec
(KpoMe 3JIEKTPOHHBIX IK3EMILISIPOB)

Kykona E.B. 'uruennyeckre oCHOBbI
IPOM3BOJICTBEHHOTO OCBeIeH . MeTobl
o0cIieZIoBaHUs U TUTUEHUYECKasl OLIeHKa
CBETOBOM CpeJibl Ha padOUKX MECTax:
yuebHoe nocoobue. / E. B. XKykosa, I'. B. -
Kypenkoga; / ®I'bOY BO UTMY
Munsapasa Poccun, Kadenpa npodunbpHbIx
TUTMEHUYECKUX AUCUUIUINH. — IpKYyTCK :
NI'MY, 2021.-51 c.

A.H. Babko. DiekTpuueckoe OCBEIICHHE M
9HEeprodPPeKTHBHOCTL: yuyebHoe mocoodue /
A.H. baoko, C.II. HurotmH. // AcraHna: -
NznarensctBo  TOO  «Nomad Tradingy,
20151.—375 c.: mi.

B. JI. EnxuH. D5IeKTpU4eCKOe OCBELEHUE :
yue0.-meroa. nocodbue / B. JI. Enxun, A. B.
WBaneiiunk. // M-Bo oOpa3oBanus Pec.
benapycs, ['omen. roc. Texs. yu-t um. II. O.
Cyxoro. —I'omens : ITTY um. I1. O.
Cyxoro, 2020. — 101 ¢

bopoxsnko B.H. / «Oueproayaur cucrem
OCBEILIEHU» MeToauueckue yKa3aHus K
MPOBEJCHUIO  JIa0OpaTOpHBIX  pador. // -
boponsauko B.H., Crenano A.1O.
Yensabunck: Yurex-IIpogpu 2018.

7. IlepedeHb 3IEKTPOHHBIX 00Pa30BaTENBHBIX PECYPCOB
MH(}OPMaLMOHHO-TEIEKOMMYHUKAIIMOHHOH ceTn «IHTepHEeT»

Ilepeuens AIIEKTPOHHBIX 00pa3zoBaTeNbHBIX pecypcoB UH(pOPMAaIMOHHO-
TEJIeKOMMYHUKAaMOHHON ceTn «MHTepHeT», HEOOXOAUMBIX JJii OCBOCHHUS JUCIHUILIMHBI
npuBeseH B Tabmuie 9.

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX O0pa30BaTEIBHBIX PECYpPCOB HH(POPMAIMOHHO-
TEJIEKOMMYHUKaMOHHOM ceTH «HTepHeT»




URL agpec HaumenoBanue

https://lib.guap.ru/jirbis2/index.php | Dnexkrponnas oudauorexa I'YAII

https://profstandart.rosmintrud.ru baza npodeccnoHalIbHBIX CTaHAAPTOB
https://www.dialux- KommbroTepHOE MOIETHPOBAHNE HCKYCCTBEHHOTO
help.ru/catalog/1074 DIALux

8. IlepeueHp MHPOPMALIMOHHBIX TEXHOJIOTUI
8.1. [lepeyenbp mporpaMMHOr0 o0OeCHeueHHs, HCIOJIb3YEeMOT0 TIPH OCYIIECTBICHUU
00pa30BaTeNILHOrO MpoLecca M0 AUCLUIINHE.
[lepedeHp UCIONB3yEeMOT0 IPOrPaMMHOT0 obecrieueHus npejacrasieH B Tabuuie 10.

Tabmauna 10— [lepeuens nporpaMMHOro obecredeHus

Ne i/t HaumenoBanue

1 I10 DIALux evo

8.2. [lepeuenn MH(POPMALMOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3yEMbIX npu
OCYIIECTBIICHHH 00pa30BaTEeILHOTO MpoIiecca Mo AUCIHUITITHHE

[lepeyeHp WCMONB3yeMBbIX WH(POPMALMOHHO-CIIPABOYHBIX CHCTEM MPEICTABICH B
Tabymue 11.

Tabmuua 11— Ilepedyenr HHPOPMALIMOHHO-CITPABOYHBIX CHCTEM

Ne i/ HanmeHnoBaHue

He npenycmotpeno

9. MarepuaiabHO-TeXHHUYECKas O0a3a
CoctaB MaTepHaTbHO-TEXHHYECKOH 0a3bl, HEOOXOAUMOW JJIsi  OCYIISCTBIICHUS
00pa3oBaTeNLHOTO MpoIiecca M0 AUCIUILINHE, TPeCcTaBiIeH B Tabuiel 2.

Tabmuna 12 — CoctaB MaTepraIbHO-TEXHIUYECKON 0a3bl

Ne HanmeHnoBaHue cocTaBHON 4acTH Howmep aynuropun
n/m MaTepUaIbHO-TEXHUUECKOM 0a3bl (Tipu HEOOXOMMOCTH)
1 | MyneTumenuitHast JeKIMOHHAS ay TUTOPUS Bonsas mopckas 67,

ayn. 31-03 unu
MOCKOBCKUI ITPOCIIEKT
149 BA (ayn. 418)

2 [lepconanbHblE KOMIBIOTEPHI € MpeaycTaHOBIEHHBIM [10 Bbonbuas mopckas 67,
DIALux, nabopaTOpHbIi CTEH/I THIA «IHEProayIuT U a 31-03 wmm
CBETOTEXHUYECKUE YCTAHOBKU» UIIM aHAJOTUYHBIN MOCKOBCKUI TPOCTIEKT

149 BA (ayn. 418)

10. OrmeHo4HBIE CpeICTBA TSI MPOBEICHUS TPOMEKYTOUHOUN aTTECTAIINH
10.1. CocTaB OIEHOYHBIX CPEACTBAJIS TPOBEIACHHS MPOMEKYTOYHONW AaTTeCTalluu
00yJaromuXcs 1Mo JUCIUTUINHE MPUBEACH B Tadymie 13.
Tabnuna 13 — CocTaB OIEHOYHBIX CPEJCTB JAJIsl IPOBEACHHUSI IPOMEKYTOYHON aTTeCcTalluu

By npomMeXyTOYHOM aTTecTaluu [IepedyeHp OLICHOYHBIX CPEACTB

JuddepeHpoBaHHbIN 3a4ET Crncox BOIpocoB;
TecThr;
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10.2. B kayecTBe KpUTEpUEB OICHKH YPOBHSA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJarouMMHCs MPUMEHseTCsl 5-0ajuipHas MIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIINI, KOTopas mpuBeaeHa B Tabuuie 14. B TeueHne cemecTpa MOXKET UCIOIB30BaThCS
100-6amtpHas  mIKajga ~— MOAYJIBHO-PEUTHMHTOBOM  CHCTEMBl  YHHUBEpPCUTETa,  IIpaBUja
UCTIOJIb30BaHUSI KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOIIUM JIOKAJbHBIM HOPMATUBHBIM aKTOM
['VAIL
Tabmuua 14 —Kpurepuu olieHKH YpOBHSI CPOPMHUPOBAHHOCTH KOMITETSHIIUI

OreHKa KOMIIETEHIUHT
5-0ayubHas mKana

XapakTepucTrka c(hOpMUPOBAHHBIX KOMITETEHIIMI

— oOyyaromuicss TIyOOKO M BCECTOPOHHE YCBOWJI IPOrPAMMHBIN
MaTepua;

— YBEpPEHHO, JIOTHYHO, ITOCIIE0BATEIHLHO U TPAMOTHO €T0 M3JIaracrT;

— ONMHpasCh HA 3HAHWS OCHOBHOW W JOMOJHHUTEIBHOW JIUTEPATYpPHI,
TECHO NPHBS3bIBACT YCBOCHHBIC HAYYHBIC IMOJIOKCHHS C MPAKTHICCKON
JESITEIIbHOCTHIO HAIPABIICHHS;

— yMeJ0 000CHOBBIBAET U ApTYMEHTUPYET BBIJIBUTACMEBIC M HJICH;

— JIeJIaeT BBIBOALI H 000OIIECHHS;

— cBOOOJIHO BJIAJIEET CUCTEMOM CIIEHHMATN3UPOBAHHBIX MOHSITHIA.

«OTJIIMYHO»
(Ga4uTCHO»

— 00yJaromuics TBEPI0 YCBOWII MPOTPAMMHBIN MaTepHas, TPaMOTHO H
[0 CYIIECTBY W3JIaraeT €ro, ONUpasch Ha 3HAHUS OCHOBHOU
JUTEPaTypPHI;

— HE JIONYCKAEeT CYIIECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBACT YCBOCHHBIC 3HAHUS C MPAKTHYCCKOH ACSITEIHLHOCTHIO
HAIPABIICHUS;

— apryMEHTUPYET HAy4YHbBIC TOJI0KCHUS;

— JIeJIaeT BBIBOALI H 000OIIECHHS;

— BJIAJCCT CHCTEMOM CIICIIMAIM3UPOBAHHBIX OHSITHH.

«XOpOLIO»
(Ga4YTCHO»

— oOyyarouuiicss yCBOWJI TOJbKO OCHOBHOW IPOrpaMMHBIA MaTepua,
II0 CYLIECTBY M3JIaraeT €ro, ONMpasChb HAa 3HAHUA TOJBKO OCHOBHOM
JIUTEPATYPBI;

— JIONyCKaeT HeCYIIEeCTBEHHbIE OIINOKU U HETOYHOCTH;

— UCIIBITBIBAECT 3aTPYAHEHUS B IPAKTUYECKOM IPUMEHEHUW 3HAHWUU
HallpaBJICHUS;

— cn1abo apryMeHTUpPYeT Hay4dHbIE MOJIOKEHHUS;

— 3aTpyaHsieTcs B GOpMYIMPOBAHUU BBIBOJOB U 0000IICHUIA;

— 9YaCTMYHO BIAJCET CUCTEMON CIIENMAIN3UPOBAHHBIX TOHITHIA.

«yZI0BJIETBOPUTEITHHOY
«BaYTEHO»

— o0OyJaromuiicss He YCBOWJI 3HAYUTEIILHOM 4YacTH TPOrPaMMHOTO
MaTepuana;

— IOMyCKaeT  CYIIECTBEHHbIE  OMMOKA W  HETOYHOCTH  TIpH
paccMOTpEeHHH MTPOOJIEM B KOHKPETHOM HAIIPABIICHUH;

— UCTIBITBIBACT TPYAHOCTH B MPAKTHYECKOM MPUMEHEHUH 3HAHMIA,

— HE MOXET apryMEHTHPOBATh HAYYHBIE MOJTOKECHHUS;

— He GOpMYIHUPYET BEIBOJIOB M 0000IICHUIA.

«HEY/IOBJICTBOPHTEIIHHOY
«HE 3aUTCHO»

10.3. TunoBble KOHTPOJIbHBIE 33/1aHUS WM UHbIE MaTEPHAIIBI.
Bormpocs! (3agaun) nmst sKk3amMeHa mpeIcTaBleHbl B Tadbmmie 15.

Tabmuia 15 — Borpocs! (3amaun) 115 9K3aMeHa

No /it [Tepedyens BonmpocoB (3a1av) 115 IK3aMeHa Koz
WHAWKATOpa
Y4eOHBIM IJIAHOM HE MPEAYCMOTPEHO
Bompocsr mist mud . 3auera npeacrapneHsl B Tadbnuie 16.
Tabmuna 16 — Bonpocs! 1t qudd. 3avera
‘ Ne n/mt ‘ [Tepeuenp BonpocoB i qudd. 3ayera ‘ Kog
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WHANKATOpa

1-47

1. Ilepeuncnute OCHOBHBIE 3TANbl PA3BUTHS CBETOTEXHUKH.
2. Ilepeuncnute OCHOBHBIE MOJIOKEHUSI ONITHYECKOTO
W3IIy4CHHUS.

3. Yro Takoe cBeToBoe nose? Kakue ero oCHOBHBIE
XapaKTepUCTUKHU?

4.Pacuer UHTErPAJIbHBIX XapaKTEPUCTUK CBETOBOTO MOJISI
TOYEYHOTO U3JIydaresns?

5. llousatue cunel ceeta. I3mepeHus cuibl cBera?

6. [lonsiTue cBeTOBOIO MOTOKA. Mi3MepeHus cBETOBOIo MoToka?
7. I1oHATHS OCBELIEHHOCTH U SIPKOCTH. M3Mepenus
OCBEILIEHHOCTH U SIPKOCTU?

8. CrieKTphpl U3ITy4yeHUs U IPUEMHUKHU U3TyUCHUS?

9. TernnoBoe U3Ty4EHUE U JIIOMUHECLICHIIHS?

10. OCHOBHBIE TOJIOKEHUS TIOMAHECLIEHIINN?

11. MckyccTBEHHbIE HCTOUHUKH U3JTy4eHUs?

12. TerioBbI€ UCTOUHUKHU ONITHYECKOTO U3Ty4eHUs?

13. CBeronnoaHbIE HICTOYHUKH U3JTy4EHUs?

14. Dnexktpuueckuif pa3psia B razax?

15. CeToBbie IPUOOPHI OJIMKHETO U JATBHETO ICHCTBUS?

16. XapakTepucTuka v KI1acCu(pUKaIus CBETUILHUKOB?
17. MeToapl pacueTa JIeKTPUUECKOTO OCBEICHHS U

ANEKTPUUYECKUX CETEN OCBELICHUS?

18. HopmupoBanue ocsenieHus. Pacyer ectecCTBEHHOTO 1
HCKYCCTBEHHOT'O OCBEILECHUA?

19. Pazmenienre CBETUILHUKOB Ha IIJIaHE TOMEIIEHUs?
20. Pacuer ocBenieHus: METO10M K03 puIeHTa
WCIOJIb30BaHUS CBETOBOTO MOTOKA?

21. Pacuer ocBeleHUsI METOJIOM YAEIbHON MOIIHOCTH?
22. Pacuer cuIIbI CBETA, YCIIOBHOM U OTHOCUTEIIBHOU
OCBEIIEHHOCTH?

23. Ilonarue ceeroBoro 3arpsizHeHus. Knaccol crenenn
3acBeTKU Heba?

24. Metozpl pacueTa yCTaHOBOK Hapy»HOT'O OCBEIIECHUA?
25. BIOOp OCBETUTENIBHBIX IIIUTOB, AlNapPaTOB 3aLUTHI U
yrpaBieHus?

26. HopmupoBaHue Hapy>KHOT0 ocBelieHUs. CBETUIBHUKY U
OTIOPBI HAPYKHOTO OCBELICHUS?

27. MeTtoasl pacueTa HapyKHOTO OCBELICHUS?
28. Bubl HCKYCCTBEHHOTO OCBEIIEHHUS 110 TUITY

HCIIOJIb30BaHHUS?

29. ABapuifHOE OCBELIEHUE U €r0 HOPMBI?

30. IIpoxekTopHOE OCBelieHUE?

31. DHepreTH4eCcKuil ayIUT FJIEKTPUUECKOTO OCBEIICHUS?
32. CBeTOBOM ayAHT IEKTPUUECKOTO OCBEIICHUS?

33. CriocoObl 5KOHOMUH IEKTPUUIECKON SHEPTUH B

TK-5.]1.1
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OCBELICHUN?

34. Yupasienue noTpedlieHneM Ipy UCIOIb30BaHUN
MCKYCCTBEHHOTO OCBEIICHUS?
35. YopaBieHue Ka4eCTBOM OCBEIICHUS?

36. BnusiHre OCBETUTENBHBIX MPUOOPOB PABHOTO THUIIA HA
KaueCTBO AJICKTPUUECKOM SHEPTUU B CETAX OCBEIICHHUS?

37. CiocoObI ynpaBJICHHS OCBEIICHHEM?

38. CanuTapHble NpaBUiia 1 HOPMbI OCBEIIEHHOCTH Ha
Pa3TUYHBIX 00BEKTAX YETOBEUSCKOU JIEATEITBHOCTH?

39. IloHsiTHE KOpPETUPOBAHHOW 1IBETOBOM TEMIIEPATYPHI?
40. Onpenenenrie KOPPEIUPOBAHHON IIBETOBOM TEMIIEPATypPhI
HMCTOYHUKOB CBeTa?

41. Metoasl pacueTa KOppEeIUPOBaHHOMN LIBETOBOI
TEMIEPATYPHI?

42 IMpunuun neicTBus POTOIEKTPHUESCKUX KOJIOPUMETPOB?
43. OnTrueckoe U3Iy4eHHUE U €ro CIeKTpaabHas
XapaKTepuCcTHKa?

44. TlpueMHUKH ONTHYECKOTO U3YyUCHHUS, UX KiIaccu(uKarus.
WNHuterpanbHas u cieKTpajibHasi 9yBCTBUTEIIBHOCTD
MPUEMHUKOB?

45. DHepreTUuYecKrue BeIMYMHbBI ONITUYECKOT0 U3ITYyYCHHS U
€IMHULIBI UX U3MEpEeHUs?

46. OCHOBHEIE CBETOBBIE BEJIMUNHBI M €AUHULIBI UX
u3MepeHus?

47. YCTpOMCTBO, MPUHIIUIT IEUCTBUS, IOCTOMHCTBA,
HEJIOCTaTKU Y IPUMEHEHNE NH(PPaKPACHBIX JIAMIT
HaKaJIuBaHUs?

48-100

48. DieKTpUUeCKUil pa3psii B razax v napax MeTajioB?
49. Knaccuduxanus ocBeTUTENbHBIX TPHOOPOB?

50. Buapl 1 cucTeMBI OCBEIIEHNS ?
51. Be1bop u pacuer pacrnoioKeHHs] CBETUIILHUKOB B

MoOMenIeHuu?

52. TexHuka 6€30MaCHOCTH MPH IKCILITyaTalluu
OCBETUTEJIbHBIX YCTAHOBOK?

53. CoBpeMeHHast HOpMaTUBHAs IOKYMEHTaIUsI B 00J1aCTH
HCKYCCTBCHHOI'O U €CTCCTBCHHOI'O OCBCIICHUS B l'IOMeHIeHI/HIX‘.7
54. CpaBHUTENBHBIN aHAIN3 €CTECTBEHHOTO U HCKYCCTBEHHOTO
OCBEIIECHU?

55. ®uTobHoNornYecKre SIBICHUS BIUSHUS CBETA HA KHUBBIE
OpraHU3Mbl U OPTraHU3M 4YeJI0BeKa?

56. Ilokazarenn kadyecTBa dJIEKTPUUECKON YHEPTUHU B
NMEKTPUYECKUX CETAX OCBEIIECHUSA?

57. HapexxHOCTh ceTel OCBEIIeHUs ?

58. XapakTepHble TUIIBI OTKa30B OCBETUTEIbHBIX TPUOOPOB?
59. Ilyckoperynupyromas annapaTrypa B COBPEMEHHBIX
OCBETHUTEIBHBIX MTpHOOpax?

TIK-5.]1.6
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60. OcHOBHBIE IPUYKHBI OTKA30B CBETOUOIHBIX
OCBETUTEIHHBIX MPUOOPOB?

61. OcHOBHBIE NPUYMHBI OTKA30B JaMIl HAaKaJIMBAHUS?
62.0OCHOBHBIE IPUYMHBI OTKA30B ra30pa3psIHbIX
CBETUJILHUKOB?

63. OCHOBHBIE MPUYMHBI OTKA30B JTIOMHUHECIICHTHBIX
CBETUJILHUKOB?

64. KommproTepHOE MOJEIMPOBAHUE CETE OCBEIICHUS?
65. Meroauku U3MepeHnuii CBETOBON OT1auu?

66. Homenkiiatypa nokaszaresyieid KauecTBa COBPEMEHHBIX
OCBETUTEIHHBIX MPUOOPOB?

67. VIHuTenmneKkTyanbHble CUCTEMBI YIIPABJICHUS OCBEIIEHUEM ?
68. Cucrembl OCBEIIICHUS, BCTPAUBAaEMbI€ B IPYTUe
JHEPreTUYECKHE OOBEKTHI?

69. CoBpeMeHHbIe MTPOOIEMbI U MEPCIEKTUBBI PA3BUTUS
OCBETUTEJIbHBIX TEXHOJIOTUNA?

70. AnropuTMBI UHTEIJIEKTYaIbHOTO YIIPABICHUS
OCBELICHUEM?

71. HopmupoBanue ocBelieHus. Pacuer ectecTBEeHHOTO U
HCKYCCTBEHHOT'O OCBEIICHUS?

72. OnTuManbHOE pa3MelleHNe CBETUIIBHUKOB Ha IUIaHe
HOMEIIEHUS?

73. Pacuet ocBeleHus: METO0M KodhduiireHTa
UCII0JIb30BAaHUS CBETOBOTO MTOTOKA?

74. TlpuHIUIBI pacyeTa OCBEHICHHUS] METOIOM YIEIbHON
MOILHOCTH?

75. BonpTamnepHasi XapakTepUCTHKA Ta30pa3psiIHOTO
MPOMEXYTKA B JIammax?

76.0cHOBHBIE (HOPMBI HIEKTPUIECKOTO pa3psia B JIaMIiax?
77. OCHOBHBIE XapaKTEPUCTUKHN CBETUILHUKOB U
MIPOXKEKTOPOB?

78. 3MepeHust KoppeaupOBAHHOW LIBETOBOW TEMITEpaTyphl?
79. IlpuHIUIBL pacueTa dIEKTPUUECKOrO OCBEIIEHUS U
ANEKTPUUYECKUX CETEN OCBELICHUS?

80. CanuTapHble HOPMbI paboOYero OCBeIeHHs?

81. Mcnonp30BaHKMEe €CTECTBEHHOI'O OCBEILIEHUS ITPU
MIPOEKTUPOBAHUU CETEM OCBEILIEHUS?

82. Pa3menieHne aBapuiiHbIX CBETUIILHUKOB HA IJIaHE
TOMeIIeHnA?

83. ABapwuiiHasi OCBEIIEHHOCTh MHOTOJIIOIHBIX O0BEKTOB?
84. [IpuHIMIIBI pacyeTa OCBEUIEHUS METOIOM YIEIbHOU
MOIIHOCTH?

85. U3mepeHnue cuibl cBeTa?

86. M3mepenune oCBEIEHHOCTH?

87. U3mepenue kod¢pduienTa mynbcaruii?

88. IIpo6emMbl APKOCTH YIUYHOTO OCBEIICHHUS MErarojincoB?
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89. MeTo1bI pacueTa yCTaHOBOK HApy>KHOT'O OCBELICHUS?
90. BeiOop BCIIOMOTaTeNIbEHOTO OCBETUTEIHHOTO
obopynoBanus?

91.06cnyxxuBaHue NPOTSHKEHHBIX CETEH YIMUHOTO
OCBEIICHUA?

92. IlepcieKTUBHBIE TEXHOJIOTHH C UCTIOIb30BAHUEM
CBETOJMO/IHBIX HCTOYHUKOB CBETa?

93. BrIOOp U pacyeT pacnoa0KeHUsI CBETHIIBHUKOB YIUYHOTO
ocBeleHus?

94. I1oxxapHast 6€301MacCHOCTb CeTel OCBEIICHUS ?

95. Vcnionb3oBaHKUE IEPEHOCHBIX CBETOBBIX YCTAHOBOK B
MMOMENICHUSX MOBBIIIEHHOMN OMacHOCTU?

96. OcBentenne Ha 00bEKTaxX MOBBIIEHHON 1 0CO00M
ornacHocTu?

97. durobuonoruuecKre IBICHUS Pa3IUYHbIX CIIEKTPOB
cBeTa?

98. Iloka3zaTenu KayecTBa HCKYCCTBEHHOTO OCBELICHUS?
99. KoadhpurueHT ucnoib30BaHUs OCBETUTEIBHBIX
YCTaHOBOK?

100. KomnbroTepHOE MOJICTMPOBAHUE €CTECTBEHHOM H
HCKYCCTBEHHOW OCBEIIEHHOCTH?

[lepeuenr TeM It KypCOBOTO IPOCKTHPOBAHUS/BBIIOIHEHUS KYPCOBOW pPabOTHI
MpeCTaBICHBI B Ta0mwmIe 17.
Tabmuna 17 — IlepedeHp TeM JUIsi KYpCOBOTO IPOSKTHPOBAHHMSI/BBIIIOJIHCHUSI KYPCOBOM paOOThI

Ne i/t

KYpCOBOl pabOThI

[TpumepHBIii TepeueHb TeM sl KypCOBOTO MTPOEKTUPOBAHUS/BBIMOIHEHUS

Y4eOHBIM IJIAHOM HE MPEAYCMOTPEHO

Bompocsl 111 mpoBeeHHsT TPOMEXKYTOYHOM aTrTecTallii B BHUJIE TECTUPOBAHUS
IpeJICTaBICHBI B Ta0wmie 18.

Tabmmua 18 — [IpumepHBIi IepedeHb BOIIPOCOB JJIsi TECTOB

No . Kon
[TpumepHBIii TepeueHb BOMPOCOB IS TECTOB
/1 WHJMKaTOpa
1 mun. 3aoanue KOMOUHUPOBAHHO2O MUNA C 8LLOOPOM OOHO20 BEPHO20 OMEemda
U3 yemsipex nPeonoAHCeHHbIX U 0O0CHOBAHUEM 8b100PA
Wuctpykuus: I[Ipounraiite TeKCT, BBIOEpUTE IPABUIBHBIN OTBET U 3aMHIIINTE
apryMeHTbI, 000CHOBBIBAIOIINE BHIOOP OTBETA
1 Y10 TaKOoE ONTHYECKOE U3IYYEeHUE? IK-5 JI-1
a) BuauMmblie oroHbKH Ha HEOe I1K-5 J1-6
0) PacipocTpaHeHue 3JIeKTPOMarHUTHBIX BOJH B ONITHYECKOM
Jrarna3oHe
B) Pacnpesnenenue cBeTOBON SHEPTHH T10 TIIOIIATN
r) MexaHnueckuii mpoIecc paccesiHus CBeTa
2 UTto Takoe DHEPreTHYECKHI ayUT M YJHEPIeTHIECKOE 00CIeIOBAHNE IK-5 1I-1
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DJIEKTPUIECKUX CETEH MCKYCCTBEHHOTO OCBEIICHHUS?

a) Mzyuenue mporeccoB ayAno3anicy U ayInOBOCIPON3BEACHUS

0) UccnenoBanme BO31eHCTBUS 3BYKOBBIX BOJIH Ha DJIEKTPUICCKUE CETU

B) AHanu3 sHepronoTpedaeHus, 3pHEKTUBHOCTH UCIIOJIb30BaHUS
ANEKTPOIHEPTHH U TIOUCK MTyTEH ONTUMHU3AIUU

r) O1ieHKa IPKOCTHU M LIBETOBOM TEMIIEpaTyphl CBETa B MOMEIICHHSIX

I1K-5 1-6

2 mun. 3adanue KOM6uHMp0661HH020 muna c 6bl60p0M HECKOJIbKUX sapuannios omeema

U3 NPEON0IHCEHHBIX U PA3BEPHYMBIM 0O0CHOBAHUEM 8b100pA

Wuctpykuus: IIpounraiite TeKCT, BHIOEpUTE MPaBUIbHBIE BAPHAHTHI OTBETA U

3alMUUINTC apryMCHTHI, O60CHOBBIB8,IOIJ_[I/IG BBI60p OTBCTOB

2. Kakue u3 clelyronmx TeXHOJIOTHN UC0Ib3YIoTes i yapasiaenus | [TK-5 /1-1
CBETOTEXHUYCCKUMHU CHUCTEMAaMU? I1K-5 JI-6

a) lummepsnl

b) JlaTunku IBHKESHUS

c¢) CeToBble QUIBLTPHI

d) JIunzsl

Kaxue Mepbl 6€301acHOCTH HEOOX0AMMO YUYUTHIBATD IPU YCTAHOBKE IK-5 11-1
CBETOTEXHUYCCKUX CHCTEM? I1K-5 JI-6

a) 3amuTa OT reperpena

b) 3amuTa OT Biaru

¢) 3ammTa OT KOPOTKOTO 3aMbIKaHHS
d) 3ammmra OT UK

3 mun. 3aoanue 3AKpbIino2o muna HA yYCmMAaHOBJI€EHUE COomeemcnmeus

Wuctpykuus: IIpounraiite TEKCT U ycTaHOBUTE COOTBeTCTBHE. K KaXk10i1 mo3umumy,
JTAHHOH B JIEBOM CTOJIOIIE, TOJOEPUTE COOTBETCTBYIOIIYIO IO3HIIHIO B

IIPaBOM CTOJIOLIE

3. ConocTaBbTe TUIBI HUCTOYHUKOB CBETA K UX CHEKTPaIbHBIM IK-5 J1-1
XapaKTEPUCTUKAM. IK-5 /1-6
1) JIroMUHECIIEHTHBIE TaMITbl JHEBHOTO CBETA
a) Beicokas niBetoBast
TeMIeparypa
b) Huzkas nieroBas
TeMIeparypa
2) Jlamribl HaKATMBAHUS
c¢) benwrii cBet
d) XKenTeiii cBeT
e) Bricokas niseronepenaya
f) Huskas nBetonepenaya
IK-5 J1-1
3. ConocTaBbTe TUMBI CBETHIILHUKOB K MX KOHCTPYKTHBHBIM ITK-5 JI-6

OCOOEHHOCTSIM.
1) BcrpauBaembie CBETHIIBHUKA a) MoHTax B OTOJIOK
2) [logBecHbIe CBETUIILHUKH. b) IlogBecka Ha Tpocax
¢) KomnakrHsle pazmepsl
d) bosbiine pazmepsl

4 mun. 3adanue 3AKpbvlnmoco muna Ha yCmaHoeJ/1eHue NnOC1e008amMeNIbHOCU
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HNuctpyknusa: IIpounTtaiiTe TEKCT U YCTAHOBUTE MOCIEA0BATEIBHOCTD.
3anummre COOTBETCTBYIOUIYIO TIOCIIEIOBATEIILHOCTh OYKB ClIeBa HAIIPaBO

CocraBbTe MPaBUWIbHYIO MOCAEA0BATEILHOCTD aroB npoektupoBanus | [TK-5 /1-1
CBETOTEXHUYCCKON CHUCTEMBI: I1K-5 JI-6

a) BriOop UCTOYHMKOB CcBETA

b) Ananm3 TpeOoBaHUI OCBEIICHUS

¢) PazpaboTtka cxembl OCBEIICHUS

d) MoHTax 1 HacTpoika 000pyI0BaHUs

CocraBbTe MPaBUIbHYIO MOCIEA0BATEILHOCTD I1arOB CO3/IaHHUS
CUCTEMBbI YIIPABJICHUS OCBEIICHUEM.

a) Pa3pabotka mporpaMmMHOro obecredeHus

b) YcraHoBKa 1aTYMKOB ¥ KOHTPOJUIEPOB

¢) Onenka notpedHoCTEH

d) TectupoBaHnue U BBOJ| B KCILIyaTaLUIO

5 mun. 3aoanue omkpwvimo2o muna c pazeepHymuimM Omeenmom

Wucrpykuus: I[IpounTtaiiTe TEKCT M 3aIUILNATE Pa3BEPHYTHI 00OCHOBAHHBIN OTBET
WIN HalMIIMTE IPOITYILEHHOE CI0OBO/CIOBOCOYETAHHE

Kakue TeXHOJOruu UCTIOIb3YIOTCS JUIS CO3JIaHUS CUCTEM ITK-5 J1-1
ABTOMATHUYECKOT'0 YIIPABJICHUS OCBEIICHUEM M KaK OHM paboTaroT? I1K-5 /1-6
Kakue 0CHOBHbBIC IPEUMYIIIECTBA UCIIOIb30BAHUS CBETOIMOIHOIO

OCBECIICHMS 110 CPABHEHMIO C TPAIUIMOHHBIMU UCTOYHUKAMU CBeTa?

[pumeanne: CUCTEMA OLIEHUBAHUS TECTOBBIX 3AJIAHUI.

1-ii Tun. 3azaHue KOMOWHHPOBAHHOTO THIA C BBIOOPOM OJHOTO BEPHOTO OTBETA M3 HYETHIPEX
MPE/JIOKEHHBIX W OOOCHOBAaHMEM BBIOOpAa CUYMTACTCS BEPHBIM, C€CIIM NPAaBUIBHO yKa3aHa nudppa u
MIPHBECHBI KOHKPETHBIE apT'yYMEHTHI, HCIIOIb3yEeMbIE ITPU BBIOOPE OTBETA.

[TonHOE coBMajzieHNEe ¢ BEPHBIM OTBETOM — 1 Gas.

HeepHnslit oTBeT Min ero orcyTcTBre — 0 6amios.

2-i THIL. 3amaHne KOMOWHHPOBAHHOTO THIA C BBIOOPOM HECKONBKHX BAapHaHTOB OTBETa U3
MPE/UIOKEHHBIX M Pa3BEPHYTHIM OOOCHOBAHHEM BBIOOpA CUMTAETCSl BEPHBIM, €CIIM TPABUIBHO yKa3aHBI
1 dpbI ¥ IpUBEICHBI KOHKPETHBIE apI'yMEHTBHI, HCIIOIb3YyeMbIe IIPH BEIOOPE OTBETOB.

[onHoe coBnaeHne ¢ BEpHbIM OTBETOM — | Oam.

Ecnm nomymieHsl onmmOKy WM oTBET oTcyTCTBYET — 0 6asios.

3-ﬁ THII. 3a):[aHHe 3aKpPBITOrO0 TUIIA HA YCTAHOBJIICHHUE COOTBETCTBUA CUUTACTCA BEPHBIM, €CJIN
YCTaHOBIICHBI BCE COOTBETCTBUS (IIO3UIMU U3 OJTHOT'O CTOJIONA BEPHO COMOCTABIIEHBI C MTO3ULIUSIMU JIPYTOTO
cTonoma).

[TonHOE coBMajzieHNe ¢ BEPHBIM OTBETOM — 1 Gas.

HeepHnslit oTBeT Min ero otcyrcTBre — 0 6amios.

4-i THIL 3&,HaHI/IC 3aKpPBITOr0 THIIA Ha YCTAHOBJICHUC ITOCJICAOBATCIBHOCTH CUUTACTCA BEPHBLIM, C€CJIN
IMMpaBUJIbHO YKa3aHa BCA MOCJICA0OBATCIbHOCTD III/I(i)p.

Ilonnoe COBITaJICHNUE C BEPHBIM OTBETOM — 1 6amn.

Ecmu JAONYHICHbL OILIMOKU UJIH OTBET OTCYTCTBYECT — 0 6aoB.

5-if THN. 3ajaHAe OTKPHITOTO THIIA C PA3BEPHYTHIM OTBETOM CUHTACTCS BEPHBIM, €CIIM OTBET COBIAIAET C
ATAJIOHHBIM T10 COJICPIKAHHUIO H TIOJHOTE.

IIpaBunbHBIN OTBET 3a 3aJJaHUE OLIEHUBAETCS B 3 Oaia.

Ecnu nonyiiena ojHa omMOKa\HETOYHOCTH\OTBET MPABHUIIBHBIMN, HO HE TIOIHBINA — 1 Gas.

Eciu nomymieno Gosee 1 omuOKU\OTBET HEMTPAaBUIILHBIM\OTBET OTCYTCTBYET — O OaIIOB.
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[lepeyeHr TeM KOHTPOIBHBIX PAOOT MO AUCIUIUIMHE OOYYAIOIIMXCS 3a0YHON (OpPMBI
oOydeHus1, IpeCTaBIeHbI B Ta0muie 19.

Tabauna 19 — IlepeyeHb KOHTPOJIBHBIX PaOOT

Ne i/t [TepeyeHb KOHTPOJIBHBIX PaOOT

HE IIPEYCMOTPEHO

10.4. MeTtoauveckre  MaTepUaNbl,  ONPEACISIONUE  TPOLEAYPHl  OICHUBAHUS
WHAMKATOPOB, XapaKTEpU3YIOLUUX dTanbl (OPMUPOBAHUS KOMIETCHLUN, COJAEpKATCi B
JOKaJbHBIX HOpPMATUBHBIX akTax [YAIIl, periaMeHTUpYOIUX TMOPSAOK W TMPOUEAYPY
MIPOBEJICHUS TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH U MPOMEXKYTOUHOM aTTeCTalli O00yJaromuxcs
I'VAIL

11. Meroauyeckre yka3aHus A1 00y4JarOMUXCs 10 OCBOCHUIO JUCITUTUTHHBI

11.1. Meroauyeckue yKazaHus s OOyYalOIIMXCS 110 OCBOCHUIO JIEKIIMOHHOTO
MaTepuaia.

OcHOBHOE Ha3HAYEHHE JIEKIIMOHHOTO MaTepuana — JIOTUYECKH CTPOHHOE, CHCTEMHOE,
ryOOKoe U sCHOE M3JI0KeHue yueOHoro marepuana. Ha3HaueHue COBpEMEHHOM JIEKIMM B
paMKax JUCIUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(OPMAIMIO 1O TeME, a B OCBOCHUU
dyHIaMEHTANBHBIX TPOOJIEeM JUCHMIUIMHBI, METOJOB HAyJyHOrO ITO3HAHMSA, HOBEUIIHNX
JOCTHKEHUI HaydyHOUM MBICTU. B yueOHOM mpoliecce JIEKIHs BBIIOIHSAET METOI0JIOTHYECKYIO,
OpraHU3alMOHHYI0 U MHPOPMALMOHHYIO (YHKIWH. JIEKIMs pacKpbIBaeT MOHATUHHBIN armapar
KOHKpETHOH oO0jacTu 3HaHUA, €€ MpoOJeMbl, JAaeT LENbHOE MPEJICTaBICHHE O NUCIUIUIMHE,
MIOKAa3bIBAET B3aUMOCBS3b C APYTUMU AUCLUIIIIMHAMU.

[InaHupyeMble pe3ynbTaThl IPU OCBOSHUU 00YYAIOIIMMHUCS JIEKIIMOHHOTO MaTepuana;

— TIONy4YeHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aMMOCBSA3aHHBIX 3HAaHUH, YpPOBEHb
KOTOPBIX OIPEAEIISIETCS LEJIEBOW YCTAHOBKOM K Ka)KJ10M KOHKPETHOM TEME;

— TOJy4Y€HHUE OIbITa TBOPUYECKOM pabOThl COBMECTHO C MPEIOIaBATENEM;

— pasBuTHE TNPO(ECCHOHATHHO-IETOBBIX  KadecTB, JIIOOBM K  TIpeAMETYy U
CaMOCTOSITEIBHOTO TBOPYECKOI'O MBIILITICHHUS.

— TOsIBJIEHUE HEOOXOJMMOr0o HHTEpeca, HE0OXO0AUMOTO Il CAMOCTOSITENIbHON PaldoThI;

— TIOJy4YyeHHE 3HAaHUNW O COBPEMEHHOM YpPOBHE pAa3BUTHS HAyKM U TEXHUKU U O
IPOTHO3€ UX pa3BUTHs Ha OJMIKaMIINe TO/IbI;

— HayuyuTbCsd METOJMYECKH oOpabaTbiBaTh MaTepuas (BBIAEIATH TJaBHBIE MBICIH U
MOJIOKEHHS, TPUXOAWTh K KOHKPETHBIM BBIBOAAM, TIOBTOPSATH HMX B  Pa3IUYHBIX
bopmynupoBKax);

— TOJIyueHHE TOYHOT'O IOHUMAaHHUs BCEX HEOOXOIUMBIX TEPMUHOB U TIOHSATHH.

JlekuMOHHBI MaTepuan MOXKET CONPOBOXKAATbCA JIEMOHCTpAalMed CIaifoB U
UCMOJIb30BAaHUEM DPA3aTOYHOr0 MaTepuallia IpH HPOBEIEHUH KOPOTKHX JTUCKYCCHH 00
O0COOEHHOCTSIX MPUMEHEHMSI OTAEIBHBIX TEMATUK 110 AUCLHUIIINHE.

CrpykTypa npenocTaBieHHs JEKIMOHHOTO MaTepHaja MPOU3BOAMTCS COIJIACHO TeMaM
pa3zenoB AUCUMILIUHBL, IPEICTaBICHHBIM B Ta0uuLe 4.

11.2. Metoauueckue ykazaHusi A OOYYalOIIUMXCS IO BBINOJHEHHIO JIAOOpaTOPHBIX
pabor.

B xozxe BbIMONHEHHS J1a0OpaTOpHBIX paboT oOOy4arOMMUCA JOJKEH YIrIyOuTh H
3aKpENHTh 3HAHWS, MPAKTHUYECKUE HABBIKH, OBJAJETh COBPEMEHHOW METOJAMKONW W TEXHHKON
HKCIEPUMEHTAa B COOTBETCTBUHM C KBAJU(PHUKAIMOHHON XapaKTepUCTUKOM 00ydaromerocs.
BrimonHenune mabopaTopHbIX pabOT COCTOUT M3 3KCIEPUMEHTAIbHO-TPAKTUYECKOM, pacueTHo-
AQHAJTUTUYECKON YacTe U KOHTPOJIBbHBIX MEPOIIPHUATUH.
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Brimonaenue nmabopaTopHBIX pabOT 00y4aromuMcs SIBISETCS HEOThEMJIEMON YacThIO
U3yYeHHs] JTUCLMIUIMHBI, OIpenessseMoil y4eOHbIM IUTAaHOM, M OTHOCHTCS K CpEICTBaM,
o0ecreunBaroIIUM pPelIeHre CIEAYIONUX OCHOBHBIX 33/1a4 00y4aroerocs:

— mnpuoOpeTeHHe HaBBIKOB HCCIEAOBAaHUSA MPOLECCOB, SBIEHUH U OOBEKTOB,
M3Yy4aeMbIX B paMKax JJaHHOM TUCIUILINHBL,

— 3aKperuvleHHe, Pa3BUTHE M JeTalu3alus TEOPETUYECKUX 3HAHWM, MOJyYEeHHBIX Ha
JCKITHSIX;

— TOoJIyueHHe HOBOM MH(OpMAINH [0 U3Y4aeMOH TUCIUILINHE;

— T[pHOOpeTeHHe  HaBBIKOB  CAMOCTOSTENbHOW  paboTbl ¢ 1abopaTOpHBIM
000pyI0BaHUEM U MPUOOPAMH.

3ajaHue u TDC6OBaHI/I${ K IIPOBCACHUTO J'Ia6ODaTODHBIX DaGOT

JlaGopaTopHas padora Nel
KomnbrorepHoe MogeiupoBanue U pacuyeT BHYTPeHHell 0CBEIIECHHOCTH NOMeLeHU s
1.1 BBenenue
B nannoit naGopaTtopHoil pabore oOydaromuecs O03HAKAMIUBAIOTCA C (PYHKIHOHAIOM
nporpammbl DIALUX €V0 juis co3naHusi CBETOTEXHUUECKUX MPOoeKToB. PaboTa oxBaThiBaeT Bce
OCHOBHBIE ATAITbl: OT CKAYMBAHUS U YCTAHOBKHM MPOTPAMMBI 10 (DUHAIBHOTO 3KCIIOPTa PacyeToB
B PDF u paccranoBok B AutoCAD umm NanoCAD.
1.2 Hean padoTbl
e OcBouTth 6a30BbIe TpUHIUIIEI paboThl B DIALUX evo.
o Hayunurtbcs umnoprupoBats (aiinsl B popmare .dwg.
e Paszpabotarh MO/ENTH NOMEIIEHUSI C YUETOM apXUTEKTYPHBIX FJIEMEHTOB (CTEHBI,
IPOEMBI, TOTOJIKH).
o IIpoBecTu paccTaHOBKY CBETUJIBHUKOB 1 OOBEKTOB, Pa0OTY € TEKCTYpaMH U
MaTepuaIamH.
e BrimonHUTE pacueT OCBEUIEHHOCTH, PEHAEPUHT U HKCIOPT PE3yIbTaTOB.
1.3 Heo0xoanmbie MaTepuaibl M 000py10BaHHe
o KowmmbroTep ¢ yCTaHOBIEHHOM OMEpallMOHHON CHCTeMOi, moanepskuBaromei Dialux
EVo.
o Tlocnenusis Bepcus nporpammsl DIALUX ev0 (ckaunBaeTcsi ¢ 0pUIIMAIBHOIO caifTa).
e UYeprex B hopmate .dwg.
o bubnmoreku TeKCTyp, MaTepHaIoB, CBETUIHLHUKOB U OOBEKTOB (IIPU HAJTUYUN).

e IIporpamma AutoCAD myis umnopra pacCTaHOBOK.

1.4 MeTroauka BbINOJHEHUsI PA00THI
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CHauasa HeoOXOAMMO cKa4yaTh U yCTaHOBUTH mporpammy Dialux EVO Ha nmepcoHanbHbIiH

KOMITBIOTEP, [UIsl TOT0 HE0OXOIUMO TiepeiTH 1o cebiike: https://www.dialux.com/en-GB/dialux

U Haxath Ha kHomky Download DIALUX evo, mocie 4ero 3amycTUTCS MpPOLECC CKaYMBaHHS
nucTprOyTHBa OECIuIaTHON BEPCUM MPOrpaMMbl Ha Balll IEPCOHAIbHBIN KOMIIBIOTED.

Ilocne 3aBepuieHMs mpolecca CKauMBaHUS, HEOOXOAMMO IPOM3BECTH YCTAaHOBKY
nporpamMbl  DIALUX €VO ciemyss MomaroBbIM HHCTPYKIHMSM OKHA «MacTepa» YCTaHOBKHU
POTPaMMBI.

Jy1g TOro, 94To0B! BBHIMOJIHUTE JAHHYIO TAOOPaTOpHYIO0 paboTy HE0OXOIUMMO MOArOTOBUTH
yepTek momerneHus B Gopmare dw(, UIs 4ero MOYKHO HCIONIB30BaTh mporpammy NanoCAD
win aHanornunyroo. [lanee HeoOxomumo 3amyctuth mporpammy DIALUX €V0 U BBITOTHUTH
uMnopt Bamero dwg gaia.

Oran 1. 3anyck nporpammel, uMnopTt dwg daiina.

ITpu 3amycke mporpammsl DIALUX €VO moOsSBUTCS CTapTOBOE OKHO IPEJICTaBIEHHOE Ha

puc. 1.1.

DIALuxevo

Create new project Search £ Other topis

Outiors 3 i iy SBL  select your mantacturer

LI OWGIIF mport P swoutiforum

(D) e B -

S st Ughtmg

!!" Simple indooe planeng

Puc. 1.1 — CraproBoe okHo nporpammsl DIALUX evo
Jlanee B pasmene «Create new projecty HeoOxomumo BbIOpaTh myHKT «Outdor and
building planning», mocne Yero OTKpoOeTCss MycTOE MPOCTPAHCTBO HOBOTO TIPOEKTa, Kak

IIPEJICTaBICHO Ha pUCYHKE 1.2.
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Puc. 1.2 — Ilycroe nmpoctpaHcTBO HOBOTO MpoekTa rnporpammbl DIALUX evo
B sieBOM BepxHEM yrily HaxoauTcs BKIaaka «Drawingsy rie pacroyiaraetcsi MEHIO

Import DWG, mociie 4ero 0TKpoeTcsi OKHO UMIopTa (ailyioB, Kak MOKa3aHo Ha pucyHke 1.3.

# on B} Manutacturer it - (5
g
B-J
[ 1 SN P P S P P RN P L P P R P L Y P L %) lado koo a0 500 % % oo 500 % ks
BE Impont drawing X
4 | > 3torcomnsiorep > Paouiicron > DiALux Lesson v Ll P
Ynopsaownts v Cosaars nanky >~ ™ 0
& re
# Beicrpedt aocryn
Wmt\wmg 2016 4:4, eprex AutoCAD 45
& DiALuxevo J
 Creative Cloud Files
4 OneDrive
[ 3ror komnwoTep
M Artem Voronov (Galaxy Alpha)
B Bueo
3 Doxymenrat
& 3arpysn
& Wsobpaxerua
D Myema
B Pasounii cron
DiALux Lesson 5
Vinn gaiins: | <] | an drawing fies v
o

Puc 1.3. — Oxno umnopra DWG daiina B mose mpoekra nporpamMmer DIALUX evo

Haxonum Ha xommbroTepe ¢aiin yepTerka BHYTPEHHUX MOMEIEHUN U UMIIOPTUPYEM €ro
B Iporpammy. Jlanee oueHb Ba)XKHO MONAcTh B MacIiTad MOMENIEHWH, Ui 3TOro MpoBepsieM
MmaciiTab BO Bkiagke Scale momoOpate Macimitab B MeTpax WM CaHTHMETpax, Jalee

HE00XO0IUMO MTPOBEPUTH pa3Mephl MOMEILEHUS UCTIOIb3YsI HHCTPYMEHT <JIMHEHKa», cM. puc. 1.4.
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Puc. 1.4 —IlpoBepka COOTBETCTBUS MACLITA0OB JIEMEHTOB IIOMEILEHUS B IPOEKTE

ITocne Toro, kak MaciTal 3JI€MEHTOB IJIaHAa IOMEIIEHUS YCTAHOBJIEH KOPPEKTHO
00513aTEIbHO COXPAHUTE MPOEKT B Ty MAINKY, B KOTOPOIl BBl paboTaere.

Ortan 2. [loctpoenune nomenieHus.

Jns Toro, 4troObl BBIOJHHUTH IOCTpOeHHe MomemeHus B mnpoekre DIALUX evo
HE00X0IMMO 00BECTH KOHTYp MOMELICHHSI, KOTOPOE BbI UMIIOPTUPOBANHU U3 Bariero dwg daiina,
JUIS 3TOr0 HEOOXOJUMO BHIOpaTh BKIAAKY «Site» W KIMKHYTh Ha jaewictBue «Draw new
building», nanee HeoOX0aMMO OOBECTH KOHTYp Balllero MOMEIICHHs KaK MOKAa3aHO HA PHCYHKE

1.5. BaxxHo uT0OBI MOMUTOH (0O0BOJIKA) MOTHOCTHIO OBLIT 3aMKHYT.

Layout

Planta Baixa Humanizada

 New buidng
Number of storeys
| Total buiiding height

Puc. 1.5 — O6BoaKa KOHTYpa TOMEIICHUS U UCTIOJIb30BAaHUEM HHCTpyMeHTa «Draw new

building»
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Jlanee HEOOXOOMMO OOBECTH BHYTPEHHHH KOHTYp MOMEIIEHHMS, JJIS 3TOTO HAJA0 HCIOIb30BaTh
unctpymeHt «Draw new indoor contour» Bo Brimaake «Storey and building construction» u
yOeaUTHCs, YTO MOTYUMIICS 3aMKHYTBIN MOJMroH (cM. puc. 1.6.). [Tpu naxxatuu knaBumm «F7»
MOXXHO BKJIFOYATh ¥ BBIKJIHOYATh MOIOKKY Owg daitna. Eciu Ha mnonuron HeoOXoquMo
N00aBUTh HOBYIO TOYKY, 3TO MOYKHO CliesiaTh, Haxojsch BO Bkiamke «Storey and building

construction» KJIMKOM MpaBoii KHOITKOM MBIIIIH 110 MTOJIUTOHY.

Puc. 1.6 — O6BoaKa BHYTPEHHETO KOHTYpa IIOMEIIEHHS U UCTIONIb30BaHUEeM HHCTpyMeHTa «Draw
new indoor contour» Bo Briazake «Storey and building constructiony
I[anee HCO6XO,I[I/IMO IIPOCTAaBUTDH BBICOTY IMOMCHICHUA, JId 3TOTO B pa3a€i€ IMPOCKTa «Storey and

building constructiony» Bo Bxiaake «Properties» (cm puc. 1.7).

Storey and bukding construction ) Room 1 -
Adions. ?

™ Oraw new imdoor contour

.
I
C

il

18 0C

Puc. 1.7 — YcTranoBka BBICOTBI MMOMCIICHUS B IIPOCKTEC

Oran 3. [TocTpoeHne aBepei U OKOH.
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Jlnst Toro, utoObl M00aBUTH B pabodee MOMEIICHHE IPOEKTAa OKHO, B Iporpamme
HEOOXO0JMMO BBHIOpaTh pas3ien MpoekTa (BKIAAKY) «Apertures», BeiOpaTh MeHIO «Active
aperture» BpIOpaTh COOTBETCTBYIOIIEE MPOCKTY OKHO U3 MpEAJaracMbIX BapHaHTOB, TOCIIE YEro

MEpEeTAaINTh €r0 B I0JI€ NMOMEUIEHUsI MPOEKTa, KaKk NoKa3aHo Ha pucyHke 1.8. IloapoBHATH u

TOYHO BBICTABHTb Pa3Mepbl OKHa MOXKHO C MOMOIIbI0 HHCTpYMeHTa Scale.

= @ Oblects | # Favourtes | Catalogues

Foxed cutting depth
Cutting depth \
il @ D I : D ]
* Dmensions —
3wingwind_ | Arched window | Door (standa._ | Roof window.
Height

= [EE

- = il

Puc. 1.8 — Ipornecc mo6aBieHUs OKOHHBIX TPOEMOB B IIOMEIICHHUE MTPOSKTA

AHaJOTUYHBIM 00pa30M yCTaHABIUBAEM OCTaIbHBIC OKOHHBIC MPOEMBI B TIOMEIIICHUH
MIPOEKTA.

Jlanee mo TakoMy e MPUHIUITY YCTaHABIUBAIOTCA JBEPU B MIOMEIICHUN MTPOEKTA.

Ortan 4. [loctpoeHne NOTONKOB B TOMEIIEHUH IIPOEKTA.

JIist  aBTOMAaTU4YeCKOro TOCTPOCHMsI TOTOJIKA HEOOXOJUMO TEpeHTH BO BKIAAKY
«Ceilings» u BbIOpaTh neiictBue «lInsert ceiling into room» u BBIOpaTh COOTBETCTBYIOIIEE
MOMeIleHUe, Kak MoKa3aHo Ha pucyHke 1.9. OOparute BHUMaHKE, YTO MPHU BBIACIECHUHU MOTOIKA
MOKHO MEHSTh €ro MmapaMeTpbl BBHICOTHI M OTCTYyMa OT CTEHBI, KOTOPbIE OTOOPa)KEHBI CleBa Ha

pucyske 1.9.
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Puc. 1.9 — ABTOMaTyeckoe NOCTPOCHHUE MOTOJIKA JJIsl TOMENIEHUS IPOEKTa
JInst pyqHOU TPOPHCOBKH MOTOJKA HEOOXOAMMO HCIIONB30BaTh HHCTPYMEHT «Draw new
ceiling» Bo Brmagke «Ceilingsy, mocne yero HeOOXOAUMO OOBECTH KOHTYpP MOMEIICHHS, TIe
HEoOX0MMO HapucoBaTh 1motosiok. [Tpu BeiOope ¢ynkuuu «Wall Distance» mMoxxHO co31aTh
OTCTYyIl OT CTCHBl M CO3JaTh, HANpUMeEp, KAPHU3HYIO IIOJCBETKY, U JTOTO HAJ0 3aaaTh
HenyneBbie napamerpsl s «Wall Distance», ycraHoBuTh ranouky Ha ¢pynkimu «Close sides»
U TIOCTaBUTh HEHYJeBOe 3HaueHHe mapamerp «Side offset», Takum oOpazoM moiryyuTcs: HUIIA

(puc. 1.10).

W ste1 [ suidng1

& storey 1 | ) Room 1

Puc. 1.10 — YcranoBka napamMeTpoB HUIIY IS IOTOJIKA B TOMEIICHUH MPOEKTa
Ortan 5. PaccTaHOBKa CBETHJILHUKOB.

Jns  Toro, uToOBbl J00aBIATH CYLIECTBYIOIIME THUIMBI OCBETHTEIbHBIX HPUOOPOB
HEo0XxouMo 100aBUTh UX (oTomeTpuyeckue (aiiiasl B mporpammy. OcBeTUTENbHBIE TIPUOOPHI
MOYKHO J00aBIISITh, UCIOJB3YS COOTBETCTBYIOIINE (haillibl CBETHIILHUKOB, CKaYaHHBIE C caiTa
MIPOM3BOIUTENS, THOO MOYKHO YCTAaHOBHTH COOTBETCTBYIOIIHH IIJIATUH JUISI TPOTPAMMBEI.

CkauaeMm ¢oromerpuueckuii (aiin cBeTwibHUKa ¢ pacimupenneM DIALux data oxroro

U3 caiiToB nmpousBoauTens (cM. puc. 1.11).
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"
generation has undergone impertant design and

performance improvement, raising the bar even higher
and setting a new standard for track projectors used in .
retail and hospitality applications. [b Installation Manual PDF 16.63 MB

y

Downloads

Reference Code: ST151TI [& Revit Family ZIP 2.41 MB

Create your configuration

Luminaire Type: 5T151T Flux: 305 Light Coler - Driver Type: PSU Light Distribution: MB X Clear all filters
O Product Combinations ©  ST151T LED305/930 MBBK O <

ST151T LED305/930 MB BK
D 911401846582 '

Light Calculator

0O ST151T LED305/930 MB WH
911401846782

ST151T LED305/940 MB BK
911401846682

(] ST151T LED305/940 MB WH

911401846882

General Information

System Flux * 30001m Download single file
Input Power * 30.0 W DIALux ULD

@ o
Luminaire Efficacy * 100.0 Im/W

[b Relux ROLFZ
Light Output Ratio 1.00 '

[% GLDF GLDF
Color Rendering Index 90 o

[& Photometric LDT
Correlated Color Temperature 3000 K

[a) Photometric IES

Puc. 1.11 — nponecc ckaunBanus poromerpudeckoro daitna DIALUX ULD myst ocBeTuTENBHOTO
npubopa

[Tocne vero (haiia mpocTo mepeTacKuBaeTCs B MPOEKT MIPOrPAMMBL.

Jlanee CBETUIIBHUK Cpa3y MPUBS3BIBAETCS K IMOTOJIKY MPOEKTA OMEIIEHHS B IIPOrPAMME,
MpUYeM MOHTaXHBIE M pPa3MEpHBbIC JaHHBIC CBETHUJIBHUKA COBMAJAIOT C KOHCTPYKTOPCKOMU
JIOKYMEHTAIUEH.

[Mepeiinem B okHO «Light» u mpowu3BemeM MpOIECC PACCTAHOBKH CBETUIIBHUKOB, IS
3TOro KinkaeM Ha QyHkiuio «Draw rectangular arrangement» u kiMkaeM Ha TOYKH MAcCHBA B

MIPOCTPAHCTBE MOMEIIEHUSI MpPOEeKTa IJieé HEOOXOJUMO pPacClOJOXKUTh CBETHJIBHUKH (CM. pHC.
1.12).
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Calculation objects , Export ' Documentation =:, Manufacturer

Me stel (5] Buiding1 | = storey1 | [ Room1 ~

== Draw rectangular arrangement

==  Draw pOlygonal arrangement

.
<’ Draw drcular arrangement

== Draw line arrangement
*  Place individual luminaire

/ Automatic arrangements for spaces

s Replace selected luminaires
g Replace all luminaires of this type

' Import luminaire file

Active luminaire

Laser 10W
Q810

o () o

0.083 x 0.083 x 0.079m Select

Designation in DWG plan

. | i T 1 ;
ignati = — e .| ‘
R PNTNZNTINZNGN Y ° i i

Properties

Name Lumina 1 = y VT T S

|
— ORI AK ‘ ‘ I
rid arrangement + - - - | -

Puc. 1.12 — ABTOMaTn4eckas psIMOYrojibHasi pacCTaHOBKA CBETHJIBHUKOB
ABTOMAaTHYECKH IPOTPAMMBI BBIIAET MACCUB CBETHIILHUKOB, KOTOPBI BBIIAET PUMEPHO
250-300 nK. AHQJIOTMYHO MOJKHO BBINIOJHHUTH JIMHEHHOE pACHOJIOXKEHHE CBETHIIBHUKOB C
nomorpio Gyaknuu «Draw line arrangement» Bo Brmaake «Light» — «Luminaires» — «Actionsy.
Heo6xoanMo paccTaBUTh OCBETUTENbHBIE TPUOOPHI 110 BCEM MOMEIIEHUAM pabovero NpoeKTa.
Jlanee MOXXHO cJeNaTh pacyeT OCBeHmeHHOCTH. [[ns 3TOro HEoOXOAUMO BHI3BATh

cooTBeTcTBYMOMIYI0 hyHKIHIO «Start calculation» (puc. 1.13).

Puc. 1.13 — 3anyck GyHKIIMU BEIYUCIEHUS OCBEIIEHHOCTH
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[IporpaMmMoii BBIOIHUTCS PacyeT OCBEUIEHHOCTH, PE3yJIbTaT KOTOPOIrO MPeICTaBIeH Ha

pucyske 1.14.

Puc. 1.14 — Pe3ynbpTaThl aBTOMAaTUYECKOTO PACY€Ta OCBEILIEHHOCTH
1.5 Copnep:xanue oTuéra
TuTyabHBIH JMCT: Ha3BaHUE PaOOTHI, JaHHBIE CTYACHTA, TPYIINbI U J1aTa.
BBenenue: 11eib, 3a/1a4u U KpaTKoe onrcanue Bo3moxkHocter DIALux evo.
TeopeTnyeckasi 4aCTh: OCHOBBI CBETOTEXHHYECKOTO IPOSKTUPOBAHUS U OCOOCHHOCTH PabOTHI
c.dwg.
IIpakTHyeckass 4acTh: WTOrOBOE MpeAcTaBieHWe Moaenu mnomemenus B 2J1 wu 3]0,
MIPEJICTABIICHHE OCHOBHBIX pPa3MEpOB W TApaMETPOB IOMEIICHUS B TaOJMIEC, paccTaHOBKA
CBETWJIBHHKOB C WCIOJBb30BaHUEM (HOTOMETPUUYCCKUX (aillIoB, MPEICTaBICHHE pPAcCUYeTOB
OCBEILIEHHOCTH MPOTPaMMOIl 1 PAaCCTAHOBKH OCBETUTENHHBIX TPUOOPOB.
BbiBoabI: uToru paboThl, aHATU3 PE3yABTATOB KOJTUYECTBO M TUIIBI OCBETUTEIBLHBIX TPUOOPOB
0 30HaM, pacueT OCBEIICHHOCTH.
1.6 KonTpoJsbHbIe BONPOCHI
1. Kakue maru HeoOXOMMO BBITIOJIHUTH JIJIsl CKAUMBaHUA, yCTaHOBKH U 3amycka DIALux evo?
2. Kak umnoprtupoBats .dwg daiin B DIALux evo u npoBepuTh KOPPEKTHOCTh MaciiTadba?
3. Kak ocymiectBisiercss 00BOJKa BHEIIHETO W BHYTPEHHEro KOHTYpa TOMEIICHHUS, a TaKkKe
YCTaHOBKA BBICOTHI?
4. Kak 106aBUThH OKHA, ABEPU U TIOTOJIKH B MMPOEKTE (B aBTOMATUYECKOM M PYYHOM PEKUMAX)?
5. Kak wumnoptupyrotcs ¢oromerpudeckue ¢ailibl CBETHIIBHUKOB U TMPOU3BOJUTCS HX

paccTtaHoBKa?
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7. Kakue OCHOBHBIC JTambl BKIIOYAET JIabopaTopHas padoTa MO MOJETUPOBAHHUIO M PACUETy

BHYTPEHHEN OCBEUIEHHOCTH IIOMELICHUS?

JlabGoparopHasi padora 2
«KoMnbrTepHOEe MOIETUPOBAHNE H PEHAEPUHT PACYeTOB BHYTPEHHEH OCBEIIEHHOCTH
MOMelleHUs ¢ Y4eTOM HOPM MHUHHMAJIbHOI 0CBEIIEeHHOCTH)
2.1 BBenenue
B nannoii naGopatopHoil paboTe mpoaoinKaeTcs paboTa ¢ MpeAbIIyIIUM [IPOEKTOM: OCHOBHOE
BHHUMaHUE yJENIIeTCs MIPOJBUHYTHIM OIepalusM 1o padbote ¢ Mebenbio U 00beKTaMu, HACTPOiiKe

TEKCTYp M MarepuajoB,  JETaJbHOMY  pacdeTy  OCBEIICHHOCTH,  BBIOJHEHHIO
(OTOpEaNnnCTUYHOTO PEHACPHUHTA U FKCIIOPTY pe3yapTaToB B popmar dwg u PDF.
2.2 Ilesan padoTsbI

e  OCBOHUTb METOJBI BCTABKU MEOETU U 0OBEKTOB B MOJIEIIb;

e HAyYUTHCSA MPUMEHSTHh U HACTPAUBATh TEKCTYPhl U MaTEPUAJIbL;

e IPOBECTU JETAJIbHBII pacueT OCBEIIEHHOCTH [TOMEILEHUS;

e BBIMOJIHUTH PEHJEPUHT MOJIENIU C BBICOKUM KauyeCTBOM BHU3YyalH3alUy;

e OKCIIOPTHPOBATH PACCTAHOBKH B (popmar dwg u cBeToTeXHHUeCKuid pacueT B PDF.
2.3 Heo0xoaumbie MaTepHuasbl 1 000py10BaHHE

e KoMmbloTEp ¢ ycraHoBieHHo OC, noaaepxupatonieit DIALux evo;

e JIMIICH3WpOBaHHAas WM OecruatHas Bepcus DIALux evo;

e uepTex nomenieHus B popmare .dwg (IOAroTOBIEHHBIH B 1abopatopHoit padore Nel);

o OHOIMOTEKN 0OBEKTOB, MeOEIH, TEKCTYpP M MaTEPUAJIOB;

e nporpamma AutoCAD unu NanoCAD.
2.4 MeToauka BbINIOJTHEHUsI PadoThI
Jrtan 1. BcraBka me0esin 1 00beKTOB
B nmporpamme DIALux evo B paznene «Construction» JOCTYNHBI KaTajgoru meOenu: BbiOepure
HEoOX0IUMYI0 MeOellb U MepeTaluTe €€ UKOHKM B 00JIaCTh NMPOEKTA, PACIIONOKHUB JIEMEHTHI B
paboueM MOMEIEHUH COTJIACHO 33JJaHHBIM YCIOBHUSAM M (QYHKIIMOHATLHOMY 30HMPOBAHUIO; TIPU
HEOOXOJUMOCTH MaclITabupyiite wmelenb C IOMOIIBI0 MHCTpYMEHTa «Scale»; mocie
pPacCTaHOBKHM MeOENN BBINIOJHUTE MOBTOPHBIM pacueT OCBELIEHHOCTH, YTOObI OLEHUTh BIMSHUE
00BEKTOB Ha OOLIYIO CXEMY OCBEIICHHUS.
Jrtan 2. Pabora ¢ TekcTypaMu U MaTepualaMu
Martepuansl B mporpamme JensTCs Ha JIBa THMA: TEKCTYpHbIE MaTepHalbl U MaTepuaibl H3
nsera. Co3gaiiTe IBETOBOM MaTepual CICAYIOIMMM 00pa3oM: TMepeiauTe BO BKIIAIKY
«Materials», HaxxMuTe KHOTIKY «Select» B MeHIO «Active material» u BeIOepuUTe pasjien 1BETOB;
BbIOEpUTE HYXHBIM [BET U MEPETAlIUTE €ro WKOHKY Ha CTEHbl WIH JIPYrHe MOBEPXHOCTH;
AQHAJIOTMYHBIM 00pa30M 3ajaiiTe 1BeTa AJis OCTalbHBIX 00BeKTOB. Eciin npeamer mebenn umeer
OTpaKalollyl0 TOBEPXHOCTh, HACTpoHTe e€ ciemayroumM obOpa3zoM: B pasaene «Materials»
BbIOEpUTE HYXHBIN I[BET, MIEpeHECUTe ero Ha 00beKT U B mojpasnaene «Colour» — «Advanced
properties» yCTaHOBHTE THI Marepuaina «transparenty; 3akaB kimaBuiny Shift, meperammure
WKOHKY IIB€Ta Ha BHIOPAHHYIO MOBEPXHOCTh, YTOOBI MaTepHall MPUMEHUIICS TOJIBKO K HY)KHOMY
MOJIUTOHY; TOBTOPUTE MPOLEAYpY AJIs A00aBICHHUS MPO3pauHbIX U OTpaKaroIIUX (Hampumep,
metallic) MaTepuanoB; 3aTeM HaJOXKUTE TEKCTypHBbIE MaTepHAIIbl, BEIOPAB HYKHBII BapHaHT st
HAIOJILHOTO MOKPBITUS U IPYTUX MTOBEPXHOCTEH.
Jran 3. [IpeaBapuresibHbI pacyeT 0CBEIEHHOCTH
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BeinonHuTe npeaBapuTenbHbIN pacdeT OCBEIIEHHOCTH: CHavyala yoepuTe pacdeTHble MI0CKOCTH
U mepeiaute B paszen o030pa pe3yiabTaToB; aKTUBUPYHTE (DYHKIHIO «I10Ka3aTh (UKTHUBHBIC
L[BETa» JUIsI OTOOpaKEHUsI pacHpeeNIeHHs] OCBEIIEHHOCTH 110 TeMIepaType LiBeTa; Monpolyiire
HECKOJIbKO BApUAHTOB pacyeTa, BBIOpAaB PEXUM pacyera TOJIBKO MPSAMOro ocpemeHus (0e3
NEPeOTPAKEHU) U OTKIIOUYUMB OOBEKTHI M MeOedb 4epe3 COOTBETCTBYIOIIEE MEHIO, YTOObI
YIPOCTUTH BBIUMCIUTEIBHBIM Ipouecc; 3areM nepeiaute B pasznen «Cekropa» Uil 3alaHus
HOPM OCBELIEHHOCTH OTACIJIBHBIX INIOCKOCTEN U NIOBEPXHOCTEN: 3aJaliTe Ha3BAHUS IIOMEIECHUN,
YCTAHOBUTE HOPMAaTHBBI U BbIOEpUTE THUIIbI IOMEIIEHUH (HapuMep, caHy3ell, KOMHaTa OTIbIXa,
oduc); mocne 3amaHUs HOPM BBIOJHUTE OKOHYATENBHBIM pacyeT W OLIEHUTE COOTBETCTBHE
IIOJIy4YE€HHBIX 3HAYCHUH 3aJaHHBIM [TapaMeTpaMm.

Jtan 4. PeH1epyHI U 3KCIOPT PACCTAHOBOK B (popmat dwg

Coxpanute BUJ cBepXy pabodero mpoekra: B paszjaene «Buapy BeiOepHUTe NeCTBUE «COXPAHUTh
HOBBII BHA» M 3ajaiiTe €My HMs, I[P 3TOM MOXKHO BKIIOUUTh PEXKHUM OTOOpaKEHUs
3 PEKTUBHBIX IIBETOB; COXPAHUTE HECKOJBKO BHJIOB BHYTPU IOMEIICHHS;, 3aTeM MepeiauTe B
paszzen «KCIOpT» U BBINOJIHUTE TPACCUPOBKY (PEHIIEPUHT) N300pakeHUsl, BbIOpaB HayaJlbHOE
HEBBICOKOE pa3pelIeHre Ui SKOHOMHHU PECypCoB; I SKCIOpTa HpoekTa B (opmar dwg
OTKpoHTe pazaen «YUeprexu», OTMETbTE TrajOYKaMU T€ 3JIEMEHTHI, KOTOpblE HEOOXOAUMO
COXpPaHUTb, U HAKMUTE «IKCHOPTHPOBATH B HOBBINA (haili»; COXpaHUTE IMOJyYEHHBbIH ¢ailn B
paboueii marke.

Jran 5. IKCHoOpT cBeTOTeXHN4ecKoro pacuera B PDF

[lepeiinure B pazmen «/lokymeHTamus», BHIOEPUTE OIIUIO «BBIOPAHHBIC BHIBOZBI JAHHBIX» U
HOKMUTE «00paboTaTh»; 3areM HaXMHTE KiaBumy F2 wim BeiOepuTe «KOH(UTYPHPOBATH
CTpaHMILY», YTOOBI Ha TUTYJIBHOM JIUCTE OTOOPA3UINCH N300paKEHUS; HACTPOITe 0TOOpakeHue
HEOOXOJMMBIX BHJOB, HaXaB «KOH(UTYpHpPOBAaTH CTPAHMIy» W OOHOBHB CTpAHHIy C
BU3yalIM3alUsAMM; J100aBbTE TaJlOYKaMHU OTYETHl IO IOMELIEHHAM U cHeuuuKanuo ¢
KOJINYECTBOM U THIIOM OCBETUTENBHBIX MPUOOPOB; COXpAHUTE UTOTOBBIN oT4eT B popmare PDF.

Conep:xxaHue oT4yera
1. TuTyneHBIA TUCT (Ha3BaHHE pabOTHI, JAHHBIE CTY/ACHTA, TPYIIIBI, MPETIOAABATENS U JaTa
BBITIOJIHEHMUS );
2. OIJIaBJIEHUE;
3. BBeACHHE (AKTYaJIbHOCTh TEMBI, II€Jb W 3aJadll JIA0OpATOPHOW pPadOThI, KPaTKOE
OIMCaHKe MPOAETaHHOM padoThI);
4. Teopernyeckas 4acTth (0030p MeTOAOB PabOTHI C MeOENbI0, TEKCTypaMHu, MaTeprajIamMu,
NPUHIUIIOB pacyeTa OCBEIIEHHOCTH U PEHICpUHTa);
5. TpakTUYecKas 4acTh:
o OIMCaHME dTana BCTaBKH MeOEIU H 0OBEKTOB;
o HAaCTpOHKa TEKCTYp U MaTEpPUAIOB;
BBITTOJIHEHHE MTPEIBAPUTENFHOTO PacyeTa OCBEIICHHOCTH;
PEHIEPUHT MOJIENIN U SKCIIOPT pacCTaHOBOK B opmar dwg;
JKCHOPT CBETOTEXHHUYECKOro pacyera B PDF;

o O O

6. aHanmm3 pe3ynbTaToB (OLEHKA BIHMSHUS PAcCCTAHOBKM MeOenn ¥ MaTepHajoB Ha
OCBEILIEHHOCTb, COTIOCTaBJICHUE C HOPMATUBHBIMU 3HAYEHUSIMHU );
7. BBIBOJBI (OCHOBHBIE PE3YJIbTaThl PA0OTHI, BHISIBICHHBIE HEOCTATKU U PEKOMEH/IallNN );

©

CIIMCOK HCIIOIb30BAHHBIX HCTOYHUKOB;
9. mpunoxeHus (CKPUHIIOTHI, TOTIOJHUTEILHBIC YUEPTEXKH, PACUCTHI).
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KonTposbHbIe Bonpockl

1. Kakue neiictBusg HEOOXOOUMO BBINOJIHUTE JUIsl BCTABKH MeOeiau M 00BbEKTOB B MOJENb
npoekra?

2. Kak co3pgare M NpUMEHUTHb LBETOBBIE M TEKCTYpHbIE MaTepHajbl, a TakXe 3aJ1aThb
OTpa)karolll¥e CBOMCTBA MOBEPXHOCTEN?

3. Kak BBIMOTHUTH MpeIBAPUTEIbHBIN pacueT OCBEHICHHOCTH M KaKHhe MapaMeTpbl MOXKHO
HACTPOMTH JUJIsl YIPOLICHMs pacyera’?

4. Kak 3a7arb HOpPMAaTHUBBI OCBEIIEHHOCTH JJIsi OTHAEIbHBIX IIOMELIEHUH M HacTPOMTH
IapaMeTpsl 30H OKPYKEHHA?

5. Kak BBINOIHUTE PEHAECPHHT MOJICTH U SKCIIOPTUPOBATh PAacCTaHOBKH B (hopmat dwg?

6. Kak HacTpouTh 3KCHOPT CBETOTEXHUYECKOro pacyera B ¢opmar PDF, Bxmouas
o(opMIIeHHE TUTYJIBHOTO JIUCTA U BEIOOP HEOOXOIMMBIX 3JIEMEHTOB oTUeTa?

JlabopaTopnasi padora Ne3
CpaBHUTEJIbHBINH AHAJU3 0CBEIIEHHOCTH, KOOPIAMHAT BETHOCTH, KOPPEJIMPOBAHHOi
IBETOBOI TeMIIEPATYPHI H CHEKTPAJILHOI0 pacnpeieieHust II0OTHOCTH BUIHUMOM YacTH
U3JIy4eHHUs Pa3IUYHbIX HCTOYHHKOB CBETA

3.1 Hesan padoTsl
Llenpto naHHON 1A0OPAaTOPHON pPAaOOTHI SBISETCSA HW3YYEHHE XapaKTEPUCTHUK Pa3IMYHBIX
HMCTOYHUKOB CBETA, TAKMX KaK OCBEIIEHHOCTh, KOppenupoBaHHas 1iseToBas Temnepatypa (CCT),
KOOpJMHAThl LBETHOCTU (X, Y) M OLIEHKa MX BIMSHUA Ha BHU3yaJbHOE BocrpusTHe. [l
BBIMIOJTHEHHST pabOThl UCMOJIB3YEeTCA NMPUIIOKEHHWE Ha cMapThOoHE U KaJbKyIsTOpPHI MepeBoja
LIBETOBOW TEMIIEPATyphbl B KOOPAMHATHI IBETHOCTU U OOPATHO.
3.2. TeopeTuueckue MOJI0KEHUsI
Kak BaM yxe M3BECTHO, OCBEIIEHHOCTh — 3TO (hOTOMETpPHUECKas BEJIMYMHA, XapaKTepU3yromas
CBETOBOM MOTOK, MPUXOASIIUICcSA Ha euHULy mtomaau. O0o3Havyaercs OykBoil E, nsmepsercs B
TroKcax (JIK,).
OcHoBHast GpopmyIa, 10 KOTOPOH MOKHO BBIYMCIIUTH OCBEILIEHHOCTD:
E =/,
e S — mIomak, Ha KOTOPYIO MOMAaIaeT CBET, M2,
® — CBETOBOM MOTOK, JIM;
E — ocBemieHHOCTS, JIK.
[TpuGopbl, U3MEpSIONIME OCBELUIEHHOCTh  HAa3bIBAIOTCS  JIIOKCMETPBI U OTOOpaXkaroT
OCBEILEHHOCTD B JIIOKCAX.
IIBetoBas Temmeparypa (Tcct) usmepsercs B KenbBunax (K) m mnokassiBaeT, ¢ Kakoi
«TEMIIEpATYpoil» YEPHOTO Tejla ACCOUMMPYETCS NaHHBIM OTTEHOK H3JTydyeHus. UYem Bblle
I[BETOBasl TEMIIepaTypa, TeM «xojojHee» (Ooyiee romyboil OTTEHOK) KaKeTcs CBET; MpH Oolee
HU3KUX 3HAYCHHSIX UCTOYHUK KaKETCs «TEMIBIM» (00Jiee KpacHO-KENTHIN OTTeHOK). Hampumep,
namia HakanBaHus ¢ temneparypou Teer = 2700 K uznmydaer TENMIbIN )KENTHIA CBET, a THEBHOU
cgeT ¢ Teer = 6500 K BocpuHMUMaeTCs Kak XOJIOHBINA ToyOOBaThIi.
[IBeToBas TemmnepaTypa cBsi3aHa ¢ (PU3MUECKUM MOHATHEM aOCOIIOTHO YEPHOTO Teja, KOTOpoe
WCIIOJIB3YETCSl [l ONPEEIICHNUS IIKaJIbl IBETOBOW TeMIIepaTypbl HICTOYHUKOB cBeTa. ColHIE, a
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Tak)ke BOJIb(ppaM, MPUMEHSIEMBII B JJaMIaX HaKaJIUBaHUS, SIBISIIOTCS MpUMEpaMH U3JIydaTesei,
OJIM3KUX K a0COIIOTHO YEPHOMY TEIY.

C mnoBbllIEHHEM TeMIIEpaTypbl aOCOJIIOTHO YEPHOTO Tejla LIBET ero M3JIY4YeHHs] CMEIIaeTcs B
CTOPOHY CHHETO OTTE€HKa. TpaeKTOpHs, KOTOPYIO IPOXOJUT LIBET M3JIyYEHHUS NPU U3MEHEHUU
TEeMIEpaTypbl, 0TOOpakaeTcs Ha IUVIOCKOCTH KOOpPJAMHAT XYy CHUCTEMbI LIBETOBOTO MPOCTPAHCTBA
CIE 1931 u Ha3pIBaeTCsl KPUBOU a0COTIOTHO YEPHOTO TeJla WM JIOKYCOM YEPHOTO Tea.

CIE 1931 uBeTOBbIX IPOCTPAHCTB BIIEPBbIE OIPEIEIEHBI KOJIMYECTBEHHBIE CBSI3U MEXKY:

e a) GUBMYECKUMHU YHCTHIMHU IIBETaMH (T.€. IUTMHBI BOJIH) 3JEKTPOMArHUTHBIX KOJIeOaHUM
BUJUMOTO CIIEKTpa,

e 0) ¢QusmomornyeckuM BOCHPHUSITHEM I[BETOB 4YeJIOBEKA — I[BETHOE 3pEHHE.
MaremaTHuecKkue OTHOIIEHHs, KOTOpBIE ONPEIENAIOT 3TH IBETOBBIE NPOCTPAHCTBA
SBJISIIOTCS BKHEMIIMMH WHCTPYMEHTAMH Ui yrpaBiieHus LBeToM. OHHU MO3BOJISIOT
MEPEeBOJUTH pa3IMuHble (PU3NYECKUE PEaKIMU Ha BUAMMOE M3ITy4YE€HHUE B I[BET YEPHUI,
oroOpakass WX C TIOACBETKOH, HMMEIOTCS 3alMCBIBAIONINE YCTPOMCTBA, TakKue Kak
nudpoBbie ¢doToannapatel, (PUKCHUPYIOIIME OTBETHl OOIEYETOBEUYECKOrO I[BETOBOTO
3pEeHUS.

IIpu nanHOM TemIiepaType CIEKTP YEPHOIO Tena AAET ONPEACIEHHYI0 KOOPAUHATY HAa IIBETOBOM
quarpamme, Hampumep, paspadoraHHo MexayHaponHoi komuccuei mo ocsemenuro (MKO
i Ha aHria. CIE, npumepst ctannaptos CIE 1931, CIE 1960 UCS u 1.1.).

KoppenupoBannas useroBas temneparypa (CCT) — 3To Temmeparypa Takoro 4€pHOro Tena,
Ybd KOOPJIMHATHl Ha LIBETOBOM JuarpamMme OJIMKE BCEro K KOOpJAMHATAM HCCIIETYyEMOIO
peasibHOrO UCTOYHMKA cBeTa. Ha pucynke 3.1 npeacrasieHa 1BETOBas Juarpamma 1o CTaHaapTy
CIE 1931 (MKO 1931) Ha koTOpoil 0OTMeueHa TOYKa MPUOIU3UTENBHBIX KOOPAUHAT [IBETHOCTHU
11t 6enoro ceeroaunona (0,38044, 0,37675) ¢ CCT = 4000K.

Lo LiBeToBas anarpamma MKO 1931

Benbii cBeToANO

o
o
L

KoopavHaTta y

©
IS
L

700

0.0 T T T
0.0 0.2 0.4 0.6 0.8 1.0

KoopavHaTa X

Puc. 3.1 lIpetoBas nuarpamma MKO 1931 mist 6enoBoro cBeToanoaa
[IBeroBass Temmeparypa SBISETCS TIOJNE3HBIM TOKa3aTelleM MpH OOCYXKIEHHUU TOIBKO
HpI/I6J'II/ISI/ITeJ'II)HO 6em,1x HNCTOYHHUKOB CBC€TaA. OJIHaKO MATEMATUUYCCKU MOXHO paCCLII/ITaTI)

sHauenue CCT AJI1 UCTOYHHUKOB CBETA, KOTOPBLIC HAKE ONU3KO HE SBIAIOTCS O€IbIMH —
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HalpuMepP, HACBIIIECHHBIA 3€JIeHBbIM cBeToaMon M3 cuctemMbl RGB Moxker uMmeTh pacueTHoe
3HaueHue CCT mpubnusurenpHo 7000 K, XOTS ero KadyecTBEHHBIN IIBETOBOW BHUJ CHIBHO
otiimuaercss oT Oemoro ceeroawona mpu 7000 K. Ilouemy sto Tak? Iloromy uTo mBeToBas
TeMIeparypa SBISETCS aOCONIOTHBIM, OJHOMEPHBIM IIOKa3aTeleM, KOTOPBI OMHCHIBACT
OTIpe/IeNIEHHYI0 TOUKY BJOJIb KpUBOM depHoro tena. [lo mepe yBennueHus: 3HaYCHUS LIBETOBOM
TEMIIepaTypbl Mbl JIBXKEMCsl Jajibllle BHU3 1O KpUBOH (BHM3 M BJIEBO, K cuHeW obmactu). Ho
OOJIBIIMHCTBO MCTOYHMKOB CBETA, BKJIIOYAsl €CTECTBEHHBIN JHEBHOM CBET, HA CaMOM Jielie He
JEMOHCTPHUPYIOT I[BET CBETa, KOTOPBIH TOYHO COOTBETCTBYET KpHUBOW uyepHOro Ttena. Bmecro
ATOr0 MBI BUAWM HE3HAUYUTEIbHBIC OTKIOHEHHUS OT KPHBOW YEPHOTO Telia M3-3a aTMOC(HEpPHOTo
NOrJIoUIeHUs]  (€CTeCTBEHHBIM  JTHEBHOM CBET) M IMPOU3BOJACTBEHHON  H3MEHYMBOCTHU
(uckycctBeHHble Jammbl). CIIOBO «KOPPEJIMPOBAHHBIN) B «KOPPEJIUMPOBAHHON LIBETOBOM
temriepatype» (CCT) oTHOCHUTCS K MaTeMaTU4eCKOMY MPOLECCY, KOTOPBIA OTBEYAET Ha BOIPOC
BBIIIIE.

[Touemy He Bce uctounuku cera ¢ oguHakoBeiMu CCT 00s13aTenbHO OyayT UMETh OJMHAKOBBIN
uset? Ha rpaduke Hiwke (puc. 3.2) Bbl Haitnere nuHuM i1s0-CCT nns paznuunbix 3Havennit CCT
(S0 3TO rpedyeckoe CI0BO, KOTOPOE O3HAYAET «PABHBIM» WM «OJAWHAKOBHI». B KOHTEKcTe
muaui 1S0-CCT 3TO O3HAuYaeT JIMHUHM PABHOW KOPPEIMPOBAHHON IIBETOBOM TEMIIEPATYPHI).
Jluann iso-CCT onuceBator Toukm, 3HadeHUs: CCT koropeix oamHakoBbl. J[ms 3500K Bbl
YBUMTE, YTO JIMHUS TPOCTHPACTCS OT JKEIATOBATOTO OTTCHKA B O0JIACTH HAJl KPUBOW UYEPHOTO
Tena, B TO BpeMs Kak OHa OYyJeT MepexoJuTh B PO30BO-IIYPIYPHBIH OTTEHOK MO MEpe TOro, Kak
BHI IBUTaeTech BHU3 110 Tou ke muHuH 1s0-CCT 3500K Hrke KpUBOM 4epHOTO Tena.

To ectb, 150-CCT nuHMM HA TUArpaMMe BETHOCTH COSAMHSIIOT TOYKH, Y KOTOPBIX OJMHAKOBAS
KOppenrpoBaHHas [[BETOBasl TEMIEpaTypa, JaKe €CIIM LBET UX U3IYUYCHHs CJIEeTKa OTIMYAeTCs
M3-3a JOMOJHUTEIBHBIX OTTEHKOB, BBI3BAHHBIX CMEHICHHEM OTHOCHUTEIIBHO KPHBOH YEPHOTO
Tena.

1.0

Benbin ceeToanon
—— KpwBas 4épHoro Tena

1.0

Puc. 3.2 IIgeroBas nuarpamma MKO 1931 ¢ is0-CCT nunusimu
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OnHuM U3 BO3MOXHBIX BapuaHToB g nepeBojga CCT B KOOpAMHATHI IIBETHOCTU XY MOMKET

CIIYKUTH CIICAYIOUICC SOMITUPUICCKOC BBIPAKCHUC!
1

AJI HEKOTOPBIX annpoxcnmaunﬁ, HITH

Teer’
"= #0320 (B npyroii popme wis 06parHOro pacuéra)
0.1858 — y ) ApY PME 11 P p .

B BapuanTe, xorna ucxonHas BenuunHa — 310 Tcer (B KenbBuHax), ogHa U3 3MIHMPUYECKUX
bopmyn (A NpUOIU3UTENIBHO «TEIUIOr0» U «HEHUTPAIbHOI0» JMana3zoHa) MOXKET BBIIAJIETh
TaK:

—4.6070 x 10° x J; +2.9678 x 10° x & +0.09911 x 10° x L + 0.244063, 1667K < T < 4000K,
T~

—2.0064 x 10 x % +1.9018 x 10° x T!’ +0.24748 x 10° x % +0.237040, 4000K < T < 25000 K.

[Tocne HaxoxnaeHHs X KOOpAHMHATA Y OOBIYHO NPHUOIMKEHHO BBIYHCISICTCS 10 YIPOIIESHHON
dbopmye:

y ~—3,000 x? + 2,870 x — 0,275.

CymectByeT popmyna MakKamu miist oOparaoro npeodpaszosanus (X, Y) — Tccr:

x — 0.3320

" 01858 —y

Torpa:

Tecr = —449 n 3+ 3525 n? - 6823,3n + 5520,33.
D710 ynpouEHHas 3MIHUPUKA, XOPOIIo paboTaromias ajsi OOJbIIMHCTBA HCTOYHUKOB B JIMAINa30He
ot ~2000 K 10 ~10000 K. IIpu Gomnee 3xcTpeMaIbHBIX 3HAYEHUSAX MOTYT BO3HHUKATh 3aMETHbIC
MOTPEIHOCTH.
3nauenue skcnosunuu (EV) — 3to pororpaduueckuii napamerp, KOTOPbIH OMOTaeT OICHUTD,
HACKOJIBKO «SIPKUM» OyIeT CHUMOK TpH 33JaHHBIX YCIOBHUSX OCBEIIEHHOCTH, BBIIEPKKE MU
nuagdparme.
Ecnu roBoputh 0 KiaccuueckoM onpeneneHuu skcnozunuu npu ISO 100, To ucnomb3yercs
clleyIoliee BhIpakeHue:

N2
EVigp = 10g2( + ) )

rze t — BpeMs SKCHO3MIINU (BBLIEPIKKA) B CEKYH/IaX;
rie N — wuncno auadparmel (f-number), Ge3pasMepHblii mapameTp, KOTOPHIH ONUCHIBAET
OTHOCHUTEIIbHBIN pa3Mep OTBEPCTHS 0OBEKTUBA, YePE3 KOTOPOE NMPOXOJIUT CBET; OHO OINpeAeseT,
CKOJIBKO CBETa MOMAJET HA CEHCOP KaMephl 3a 3aJJaHHOE BPEMSL:

N =f/D,
riae f — ¢okycHoe paccTosiHue 00BEKTHBA (B METpax MM MUJUTUMETPax);
D — auametp otBepcTHs nuadparMsl (B T€X e eIUHULAX, YTo U f).
Yem menbuie 3HaueHue N (Hampumep, N=1.4), Tem Oosblie OTBEpCTHE AMapparMbl, U TeM
OoJblIe CBETa MPOXOAUT Yepe3 00bEKTUB M HA00OPOT — 4eM Oouiblie 3HaueHue N (Hampumep,
N=16), Tem MeHbllIe 0OTBepCTHE TuadparMbl, U TEM MEHBIIIE CBETA JOCTUTAET CEHCOpPa KaMephl.
NCO (ISO) — »T0 mokaszareib CBETOUYBCTBUTEIBHOCTH CEHCOpAa Kamepbl WM (OTOIIEHKH.
OTOT mapaMeTp OIpeneisieT, HACKOJIbKO KaMepa YCWJIMBAeT CBETOBOM CHUTHAJ, KOTOPBIN
nonazaaet Ha e€ ceHcop. IIpu 3Hauennn ISO 100 4yBCTBUTENBHOCTD CYUTAETCS CTAHIAPTHOM, U
CBET ycuiuBaercsa MuUHUManbHO. Yem Bbime 3HaueHue [SO, nanpumep, 400 mmu 800, Tem
CHWJIbHEE KaMepa YCHUJIMBAeT CUTHAJl, YTO IOJIE3HO B YCIOBHUSIX HEAOCTATOYHOTO OCBEIEHUS,
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HarpuMmep, BedepoM Wik B nomemennn. OgHako yBenuwdeHue SO compoBoxmaeTcsi pocToM
YPOBHSI IIyMa Ha WM300pakK€HUH, MO3TOMY B MJICANBHBIX YCIOBHUSX CTApalOTCs HCIOJIb30BATh
MUHHUMAaJIbHO BO3MOkHO€ 3HaueHue [SO.

3navyenue EV mokaspiBaeT, HACKOJIBKO cBeTNas win TéMHas Oynet ¢ororpadus. Yem Boime EV,
TE€M MEHbIIIe CBeTa TpedyeTcs Ui NMpaBUIbHON Kcno3unuu. Hanpumep, npu sipkoM COTHEYHOM
ceere EV moxer ObiTh 14, a B TéMHOI KoMHaTe EV Moxer omyckarbest 10 0 wim gaxe HUXKE.
Eciu EV pasno 0, 310 03Haudaer, 4to cBeToBas 3Kcno3uius odeHb Huskas. s ISO 100 Takoe
3HaYeHHWE JIOCTUraeTcsi, eciau coderaHue mnapamerpoB N u t yJqoBIETBOpSIET CIEAYIOIIEMY

YPaBHCHHIO:
N2/t = 1.

®opmyna gna EV200

N? ISO
t 100 /'

EVay = log, (* .
roe:
« N —uuncno puadparmel,
« t—BblaepxKa B cekyHaax,

« ISO = 200 — 3Ha4eHWe CBETOMYBCTBMTENLHOCTH.

Ona 1ISO 200 ¢popmyna ynpolaeTca o:

N2
EVayo = log, (T : 2) .
3.3 MeToauka BbINOJTHEHUS] paboThI
3.3.1 U3mepeHne napaMeTpoB HCTOYHUKOB CBeTa
VYcTaHOBUTE HCTOYHHMK CBeTa Ha (UKCUPOBAHHOM DACCTOSHUU OT paboyeil MOBEPXHOCTH.
[Ipumep wucmonb30BaHUSA MOOMIBHOTO ITM(PPOBOTO JFOKCMETPa M OTOOpPAKEHUS HCTOYHHKA

IIOKa3aHbl Ha pUCYHKeE 3.3.

Puc. 3.3 Unrepdeiic mporpamMmbl TupoBOTO U3MEPUTENST OCBEIICHHOCTH
Hcnonw3yiiTe mpubop At N3MEPEHHsI CICTYIOIINX TapaMeTPOB:

o ocseménaocts (E), nk;

o KoppenupoBaHHas 11BeToBas temreparypa (CCT), K;

o mapametpsl EV (EV200 u EV100).
[ToBTOpUTE M3MEPEHHUS I BCEX TOCTYIMHBIX HUCTOYHUKOB CBETA.

3.3.2 PacuéT KOOpAUHAT BETHOCTH
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Ucnonp3yitite kanpkynsitop «CCT pmns CIE 1931» gnsa nepeBoma usmepenHoro CCT B
KOOPIWHATHI (X, Y), JOCTYITHBIE 1O CCHLIKE:

https://www.waveformlighting.com/tech/calculate-cie-1931-xy-coordinates-from-cct

https://www.waveformlighting.com/tech/calculate-color-temperature-cct-from-cie-1931-xy-

coordinates/

3anummre pe3yapTarsl B Tadbmuiy 3.1.

Tabmuna 3.1 — ¢popma 15 3anmucu u3MepeHui K 1abopaTtopHoit padote Ne3

HUcTounuk ceera

OcCBeEHHOCTD

) CCT (K)

X

y

EV200

EV100

Hcrounuxk 1

Hcrounuk 2

HUcrounuxk 3

EcrecTBeHHBIN CBET

3.3.3 [locTpoeHne aHAJIMTHYECKHX 3aBUCUMOCTEH
4.3.1 Toctpoiite rpaduk 3aBucumocTt ocBetiéHHocTH (E) or CCT mns kaxaoro MCTOYHUKA
CBeTa.
4.3.2 Ha npmarpamme nserHoctu CIE 1931 HaHecuTe TOYKH, COOTBETCTBYIOLIME KaKIOMY
HUCTOYHUKY CBETA.
4.3.3 Tloctpoiite rpaduk 3aBUCHMOCTH EV OT OCBEHIEHHOCTH, YTOOBI MPOJEMOHCTPHPOBATH
CBSI3b MEXKIY ATUMH ITapaMeTpaMHu.
4.3.4 Jlns Kaxaoro UCTOYHUKA cBeTa paccuurtaiite EV, ucnonb3ys ¢dopMynsl U 3HauCHUS
OCBEILLIEHHOCTH.
4.3.5 JInsg Kaxaoro MCTOYHUKA CBETAa PACCUMTANTE LIBETOBOM CIBHUI OTHOCHUTEIHLHO KPHUBOMU
4EPHOTO Tela, UCHOIB3YS HopMyITy:

duv - \/(.73 - wPlanck)2 + (y - yPla.nck)27

roe (:Eplanck, yplanck) — KOOPAMHAaTbl TOYKKM Ha KPUBOW YEPHOro Tena, bnvkaniwen

ncenegyemomy MCTOYHUKY.

OTO MOMOXET NOHATb, HACKOMbKO UCCefyeMble UCTOYHWKKW CBETa COOTBETCTBYIOT WaeaslbHOMY

N31y4YeHuto abconoTHO HépHOI’O Tena.

4.3.6 Jlna xaxa0ro McciaeIyeMoro HICTOUHMKA CBETa PacCUYMTATh €ro CBETOBYIO 3(h(heKTHBHOCTH
m):
n=a/P,
rae @ — cBeTOBOM MOTOK, JIM;
P — notpebnsiemas MOITHOCTh HCTOYHUKA CBETa, BT.

4.3.7 CoctaBUTh OTYET O BBIMOJHEHHOW Ila0opaTOpHOW paboTe, B KOTOPOM HEOOXOIUMO
OTpa3uTh:

- KpaTKoe OMHMCAaHKE LIeIH TabopaTOpHON pabOThl: U3YYEHHUE XapaKTEPUCTHK UCTOUYHUKOB
CBeTa, TAKMX KaK OCBEUIEHHOCTh, KoppenupoBanHas 1iBeToBas Temieparypa (CCT), koopauHaTbl
1BeTHOCTH (X, Y), 3HaueHue sxcno3unuu (EV) n ux BnusHue Ha BU3yaabHOE BOCIIPUSATHE;

- KpaTKoe OMHUCaHHe TEOPETUYECKOW YaCTH, OCHOBHBIC TIOHSTHUS, OINPEACTICHUS U
dbopMyIIBI IO TEME JTabOpaTOPHOI pabOTHI.
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- pacdeThl U TAOJUIy U3MEPEHHUN M BBIYUCICHHUH /711 BCEX UCCIEI0BAaHHBIX NCTOUHUKOB
CBETa;

- IOCTPOEHHbIE rpauyecKre 3aBUCUMOCTH;

- aHaJIU3 pe3yJIbTaTOB: CPABHEHME XapAKTEPUCTHUK HCTOUYHUKOB CBETa (OCBELIEHHOCTD,
CCT, xoopauHaThl LIBETHOCTH), OLIEHKA COOTBETCTBUS pEalbHbIX MCTOYHHUKOB CBETa KPUBOU
4EPHOTO TeJa, BEIBOABI O BU3YaJIbHOM BOCIPUATUH U SHEPT03(PPEKTUBHOCTH UCTOYHUKOB CBETA.

3.4 KoHTpOJIbHBbIE BONMPOCHI
1. Yto Takoe OCBEMIEHHOCTh, KaK OHA U3MEPSIETCS U B KAKUX €IMHUIIAX BBIPAXKAETCS?
2. Kax ompenensiercs koppenupoBanHasi 1BetoBas Temneparypa (CCT) u mouemy oHa
Ba)KHA IPU aHAJIM3€ UCTOUYHUKOB CBETa?
3. Uro mpexacraBisioT co0OH KOOPAMHATHI IBETHOCTH (X,y) M KaK OHU CBS3aHBI C
nuarpammoit CIE 19317
4. OObBsicHUTE, YTO Takoe KpUBOM UYEPHOTO Tela U €€ pPOJb B aHAIM3€ CBETOBBIX
XapaKTEPUCTHK.
[Touemy muaum is0-CCT He Bcera jexar Ha KpUBOM YEPHOTO Tema?
Kak paccuurats 3HaueHue sxcnos3uuuu (EV) u kak oHo cBsizaHo ¢ ocBemEHHOCTHIO (E)?
Yewm otimmuaercss EV100 EV200, u xak ISO BiuseT Ha SKCHO3UIIHIO?
Kakve mcTOUYHHMKM CBETa BBl MCCIECNOBANN, U KaK UX XapaKTEPUCTUKH (OCBEIIEHHOCTD,
CCT, koopauHaThl X,y) BIUSIOT Ha BOCHIPUITHE CBEeTa?
9. Kak MoOXHO OmEHHTHh 3(PPEKTUBHOCTh HMCTOYHUKA CBETA C IOMOIIBIO IPOBEIEHHBIX

0 N oo

U3MEpEeHUit?
10. Kakwue 3aBUCHMOCTH OBLIM BBISIBIICHBI Ha rpaduKax, MOCTPOSHHBIX B X0/¢ padOoThI?

JlabopatopHast padora 5 «DHeproayaut 3HeproddGeKTUBHOCTH IOPUMEHEHUS B
[IOMEILEHUH 00LIEero ¥ KOMOMHUPOBAHHOI'O OCBELLIEHUSI

[lens pabOTHI: U3yUeHHE KOJMYECTBEHHBIX W KAUECTBEHHBIX XapaKTEPHCTUK OCBEIICHUS
B ITOMELIEHUH U Ha paboueM mecte. OLeHKa OCBELIEHHOCTH U MyJIbCalluii CBETOBOTO MOTOKA Ha
pabouemM MecTe pu 00IeM U KOMOMHUPOBAHHOM OCBEILICHUH.
[Topsiok BeIONTHEHHS paOOTHI.
1. N3yuutp oOmIME TEOPETUYECKHE CBENEHUS M OCHOBHBIC IIOHSATHS 10 TEME
OCBEIIEHHOCTh ¥ CBETOTEXHHYECKHE XapaKTEPUCTHKH OCBEIIICHHS.
2. O3HaKOMMTBCS C KOHCTPYKIIMEH 1aO0paTOPHON YCTaHOBKH.
3. TloaroroButh K paboTe JIAOOPATOPHYIO YCTAHOBKY, JIJISI ATOTO:
— MOAKJIIOYMTH JATYMK OCBELIEHHOCTH K pazbéMy «Bxomn» mynbcMerpa/arokcmerpa
Ha MOJyJIe YIIpaBJIE€HUS U KOHTPOJIS;
—  pacIoJIOXKUTh JAaTUMK OCBEIIEHHOCTH Ha paboyeM CTOJIE;
— yOenuTbes, 4TO U3MEpUTENbHBIE TPUOOPHI PAdOTAIOT B LITATHOM PEXHUME.
4) [IpoBecTy FKCIIEPUMEHT MPHU €CTECTBEHHOM OCBEIIEHUU:
—  BBIKJIIOYHTE 00IIIEE OCBEILEHHE;
— TIPOU3BECTHU C MOMOIIBIO JOKCMETpa/MyIbCMeTpa psJl 3aMepoB OocBelméHHOCTH E
u koopduimenta nynbcanuii K B pa3HbIX Toukax paboyero croja, 3amnucarb
MOKa3aHMUA.
-~ HaHECTH 3HA4YCHHUs OCBEHIEHHOCTH B COOTBETCTBYIONIMX TOYKaX Ha YEpPTEKe
pabouero crona;
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MOCTPOUTh  KPUBBIE TOPU3OHTAJIBHOW OCBEHMIEHHOCTH TPU €CTECTBEHHOM
OCBEIICHUHU, COEJUHUB TOUYKH C OJMHAKOBOM OCBEIIEHHOCTHIO ILJIABHBIMU
KPUBBIMH JTUHUSIMHU.

5) [IpoBecTu 3KCIEPUMEHT MPU OOIIEM OCBEIICHUU:

BKJIFOUUTH 00IIlee OCBEIICHHE;

IPOM3BECTH C IMOMOUIBIO JIIOKCMETPA/MyIbCMETpa Pl 3aMepoB OCBEMEHHOCTH E
u ko3¢ purnmenta mynscanuii K B pasHpix Toukax pabouero croja 3amucaTh
NOKa3aHHS;

HAHECTH 3HAUCHHS OCBEIIEHHOCTH B COOTBETCTBYIOIIMX TOYKaX Ha YEPTExKe
pabouero croa;

NOCTPOUTHh KPHUBBIE TOPU3OHTAJIHHOH OCBEHMIEHHOCTH IPH OOILEM OCBEUICHHUH,
COCIMHUB TOYKHU C OIMHAKOBON OCBEIIEHHOCTHIO TNIABHBIMU KPUBBIMH JIMHUSIMHU.

6) IIpoBecTH 3KCHIEPUMEHT MPU KOMOMHUPOBAHHOM OCBELICHUU:

NOJKJIIOYNTh HACTOJBHBIM CBETHJIPHUK C JIAMIIOM HAKaJIMBaHUS OOIIETO
MPUMEHEHUS

K DJIEKTPOPO3ETKE MOAYIIS YIIPABICHUS U KOHTPOJIS;

BKIIIOYMTH  HACTOJNIBHBIM ~ CBETWJIBHMK M YCTaHOBUTb  PETYISATOPOM
HANpPSDKEHUS HOMMHANIBHOE  3HAuU€HUE MOTpeONseMoil  JaMmoil  akTHUBHOM
MotrHocTu P=PH;

MIPOU3BECTU C MIOMOIIBIO JTIOKCMETpa/MyabCMETpa Psii 3aMEePOB OCBEIIEHHOCTH E
u koo dunmenta mynbcauii Km B pasHbIX TOYKax paboyero croja 3aHeCTH
MOKa3aHUs B TAOJIHILY;

HAHECTH 3HAYEHHUs OCBEIIEHHOCTH B COOTBETCTBYIOIIMX TOYKAaX Ha YEPTEkKe
pabouero crona;

MOCTPOUTh KPHUBBIE TOPU3OHTAIBHONW OCBEHIEHHOCTH MPU KOMOMHHPOBAHHOM
OCBEIICHWHU, COCIMHHMB TOYKH C OJMHAKOBOH OCBEHIEHHOCTHIO TUIAaBHBIMHU
KPUBBIMH JTUHUSIMHU.

7) IIpoBecTH 3KCIIEPUMEHT MPH PETYIUPYEMOM KOMOMHUPOBAHHOM OCBELICHUU:

MOJKJIIOUUTh HACTOJNBHBI CBETWJIBHUK C JIAMIIOM HaKaJlMBaHHUS OOILEro
IIPUMEHEHHUS K dJIEKTPOPO3ETKE MOAYIIS YIPABIECHUS U KOHTPOJIS;

pAaCIONIOKUTh JNAaTYUK OCBEHMIEHHOCTH B TOYKE pabodero CToJia, MPUHSTOU 3a
OCHOBHYIO; BKJIFOYUTh HACTOJbHBIM CBETUJIBHUK W, HU3MEHSS PEryIsTOPOM
HanpsDKeHUe, TPOU3BECTH Pl 3aMepoB MOTpeOIsieMOil Jammoil akTMBHOM
MOIIIHOCTH U OCBEIIEHHOCTHU B PAa3HBIX TOUKaX paboyvero cTosa;

HOCTPOUTh TIpaUK 3aBUCUMOCTH OCBEIIEHHOCTH Ha paboyeM CToje OT
AIIEKTPUYECKON MOIIHOCTU ncTouHuKa cBeta E=f(P).

8) IIpoBecTu sKCIEpUMEHTHI U3MEPEHMSI SIPKOCTH 3KpaHa MOHUTOPA:

MOJKJIIOUUTh JTaTYMK OCBELIEHHOCTH K pa3zbéMy «Bxom» sipkomerpa Ha Monylie
yIpaBiIeHUS U KOHTPOJIS;

PacroI0kUTh TaTYMK OCBEHIEHHOCTH B INIOCKOCTU 3KpaHa Ha paccTosHuu 1 .. .4
MM;
MIPOM3BECTH C MOMOIUIbIO SAPKOMETpPA Pl 3aMEpPOB, U3MEHAA SIPKOCTh (PoHA Ha
HKpaHe MOHUTOpPA C TOMOULIbIO0 KHOIIOK YIIPABJICHUS;

MIPOM3BECTU C MOMOIIBIO SIPKOMETPA PsAJl 3aMEpOB, U3MEHsSI MPOrPaMMHO ILIBET

(I)OHE[ Ha 5KpaHC MOHUTOPA,
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9) Ilo pesynpTaTam nabopaTopHOW pPabOThl B oTuéTe CHOPMYIUPOBATH BBIBOJLI 00
OCBEIIEHHOCTH B MOMEIICHUH U Ha pabodeM MeCTe, SPKOCTH IKpaHa MOHHUTOpPA M COOTBETCTBUE
ATHX TIOKa3aTesield HOpMaM.

Crpykrypa ¥ popMa oTyera 0 1adopaTopHON padbore

Hazpanwne yueOHOTO 3aBeICHUS
KAD®EJIPA Ne
OTYET
3AIMIIEH C OLIEHKOMI
[TPEITOJIABATEJIb

JOJDKHOCTB,Y4. CTCTICHLb, 3BAHUC noAnucCh, gara MHHUIHUAJIBI, (1)aMI/IJ'II/I$I

OTYET 110 JIABOPATOPHOU PABOTE

10 KypCy: CBETOTEXHHYECCKHUE YCTaAaHOBKH U CUCTCMbI

PABOTY BbIITIOJIHAUJI
CTYAEHT I'P. Ne

noAIucCh, Jata HHHUIMAJIBI, (l)aMI/IJ'II/Iﬂ

Cankr-IlerepOypr 20
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Conep:xkanue oTyera

Hean pa6oTsI:

3agaum.

Teoperuveckue cBeieHUs

B oryere mo nmaGopaTopHOW paboTe 00s3aTENbHO JODKHBI OBITh YKa3aHbl TEOPETHYECKUE
CBEJICHHMSI, HCOOXOMMBIC JIJIsi BBITIOJHEHUS 1a00paTopHON pabOThl, B TOM YHCJIC JaHHBIE 00
YCTaHOBKE, Ha KOTOPOU BBIMOJIHSIIACH paboTa.

PacuerHo-rpaduyeckas yactb
B Havane yka3pIBaroTCsl HCXOAHBIE IaHHBIE, PACYETHI, TpaduuecKre MOCTPOCHHUS.
BriBoabI

Otuet no abopaTtopHOi paboTe 00s3aTENBHO JOIKEH COJAEepXkKaTh BBIBOJABI MO J1aOOPaTOPHOM
padoTe, B KOTOPOH J0JKHBI OTpaXaThCsl PaKThl JOCTUKEHUS LIEITH.

CnHcoK MCIO/Ib3yeMOii JTUTepaTyphl

Crnucok ucnonb3dyeMoil autepatypsl odopmisiercs B coorBerctBun ¢ I'OCT 7.0.100-
2018 — bubauorpaduueckas 3amnuchk. bubnuorpapuueckoe omucanue. OOmue TpeOOBaHUS U
IpaBUJIa COCTaBIICHHS.

TpeboBanusg kK 0dhOPMIICHHUIO OTUYETA O JIA0OPATOPHOI padboTe

1. O6me TpeGoBaHus

1.1. B cootBerctBum ¢ ['OCT 7.32-2017 — CUBUJ. OTueT 0 HAay4IHO-HCCIIEAOBATEIHCKOM
pabore. CtpykTypa M mpaBuia opopmieHHs OT4eT MO JiabopaTtopHoi paboTe odopmisercs
J00BIM MEYAaTHBIM CIIOCOOOM Ha OJIHOM cTopoHe JucTa Oenoit Oymaru popmara A4.

1.2.B otuere mno naboparopHoil pabore gomyckaercs uHTepBai 1.0 m 1.5, kernp He
MeHee 12, BelpaBHUBaHUE 110 MIMPUHE, OTCTYI KpacHo cTpoku 1.0.

1.3. IiBet mpudTa 101KeH OBITH YEPHBIM.

2. Hymepanusi cTpaHun oT4eTa
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2.1. Ctpanunpl oTuera CcleayeT HyMepoBaTh apaOckumu nudpamu, coOmoaas CKBO3HYIO
HYMEPALMIO 110 BCEMY TEKCTY oTuera. Homep cTpaHuLbl POCTABIAETCSA B HU3Y KaXKIOr'0 JINCTA
0 LIEHTPY.

2.2. TUTYNbHBIN JUCT BKIIOYACTCA B OOIIYI0 HyMepaluio cTpanuil ordera. Homep crpanuibl Ha
TUTYJIBHOM JIUCTE HE IIPOCTABIACTCS.

3. HyMepaunﬂ pa3aeioB U nmoJpa3jacjioB oTuera

3.1. Pa3nensl DOMDKHBI MMETh MOPSIKOBBIE HOMEpa B IpefesiaXx BCEro OT4eTa, 0003HAaYeHHbIE
apabckumu U pamu.

3.2. Paznensl MoryT OBITH pa30UTHI HA TOApa3aeibl. HyMeparus moapas3aesnoB COCTaBISIETCS U3
HOMEpa paszena M mnojapaszjiena, 0003HAYEeHHOTO uepe3 TOuKy, Hampumep, «l1.1.». B koHie
Ha3BaHUs Pa3JICIOB M MOAPA3/CIIOB TOYKA HE CTABUTCS.

4. LanmocTpanuu

4.1. nnrocTpallui  TOANUCBHIBAIOTCS CHU3Y apaOCKuMu IdpamMu dYepe3 mpoden mocie
cioBa «PHCYHOK» U MMEIOT JIMOO CKBO3HYIO HYMEpAIHIO, TUOO HYMEPAIMIO B COOTBETCTBUU C
pasjienaMu oT4era.

4.2. Bce wumocTpanuu (pUCYHKH) JOJDKHBI MMETh Ha3BaHUE, KOTOPOE YKAa3bIBAETCS IOCIIE
HOMEpa WUIIOCTpalMu 4epe3  Tupe, Hampumep, «PucyHok 1l — CrpykTypHas cxema
01HOKOHTYpHOI CAP».

4.3. TloanucH BcexX MIUTIOCTPALIUU BBIPAaBHUBAIOTCS 0 LIEHTPY CTPOKH.
5. I'papuxnu

5.1. I'paduxu gomxkubl ObITh yeTkuMH. [Ipu odopmienun rpadukoB HEOOXOAUMO YKa3bIBaTh
0003HaYCHHSI KOOPIMHATHBIX OCEH M caMUX TPauKOB.

52. Ecnm rpaduku OTpaxarT CpaBHEHHE JIBYX OKCIEPUMEHTOB, PEKOMEHIYETCs HX
BBITNIOJTHEHHE B OJIHOM CHCTEME KOOpAMHAT.

6. Ta0auubI

6.1.B oruere mo maboparopHOW  paboTe PEKOMEHIYEeTCS  CKBO3HAs  HyMeparus
tabnuu. Jlomyckaercs HyMmepalus TaOIuIl B Mpeaenax paszjiena oTuera. B aTom ciydae Homep
TaOJIUIIBI COCTOUT U3 HOMEPA pa3JieNa U MOPSIKOBOrO HOMepa TaOIHIIbI, pa3/IeIeHHBIX TOYKOH.

6.2. Tabnuiel HyMepyroTcst apaOCKUMH LUdpamu.

6.3. Hymeparnus tabnui npousBoauTcsi co cioBoM «Tabmuiay 6e3 3Haka «Noy», Harpumep,
«Tabnuua 1».

6.5.4. Kaxnas Tabiuia 10HKHA UMETh Ha3BaHHE, KOTOPOE CIICYET MOMEIIATh Haj TaOJIHIIeH
cieBa 0e3 ab3aIfHOro OTCTYIA B OJJHY CTPOKY C €€ HOMEPOM Uepe3 THpE.
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11.3. Meroauyeckue yka3zaHus JUIsI OOYYArONIUXCS IO TMPOXOXKICHUIO KypCOBOTO
POCKTHPOBAHUS/BBIMIOJIHEHUS] KyPCOBOW PaOOTHI.

KypcoBoii npoekT/ paboTa mpoBOIUTCS € LENbI0 GOPMUPOBAHUS y 0OYUAIOLIMXCS OIbITA
KOMIIJIEKCHOT'O PELICHUsI KOHKPETHBIX 3371a4 MPO(EeCCHOHANBHOM AeSTETbHOCTH.

KypcoBoii mpoekt/ paboTa 1mo3BoJisieT 00yJaroneMycs:

CTpyKTypa MOSICHUTEILHOM 3aIMCKU KYPCOBOTO MTPOEKTa/ pabOThI
Yuebnvim nnanom ne npedycmompero

TpeboBanus k 0hOPMIICHUIO TOSCHUTEIHHON 3aIMCKH KYPCOBOTO MPOEKTa/ pabOThI
Yuebnvim nnianom He npedycmompero

11.4. MeToauueckue yKazaHus JUIsi 0OYHarOIIUXCS MO MPOXO0KACHUIO CAMOCTOSATEIHHON
paboThI

B xoze BBINOTHEHUS] CaMOCTOSATENBHON pabOThI, OOyJarOUINiics BBINOIHAET paboTy IO
3aJJaHUI0 ¥ TIPU METOJMYECKOM PYKOBOJCTBE IperojaBaTelisi, Ho 0e3 ero HermocpeiICTBEHHOTO
y4acTusl.

Jiis oOydarommxcsi 1Mo 3a04HOM (GopMe OOyYEHHs, CaMOCTOSITEIbHAS padoTa MOXKET
BKJIIOUYATh B ce0s KOHTPOJIBbHYIO PaboTy.

B mporecce BBIMOMHEHHSI CAMOCTOSTENLHONW paboThI, y oOydaromerocst (GopMHpYyeTcs
1enecoo0pa3Hoe IIaHUPOBaHKUE PaboUero BpeMeHH, KOTOPOE MO3BOJIIET UM Pa3BUBATh YMEHHUS
¥ HaBBIKA B YCBOGHHWH WM CHCTEMAaTH3allMH MPUOOPETaeMbIX 3HAHHM, 00eCrednBaeT BBICOKUI
YPOBEHb YCIEBAEMOCTH B MEPHOJ OOY4YEeHHs, MOMOraeT TMOJYYUTh HABBIKM TOBBIIICHUS
poeCCHOHAIBHOTO YPOBHSI.

MetoauyeckumMi ~ MaTepuaiaMH,  HANpaBJSIONIMMH  CaAMOCTOSITENIbHYIO  paboTy
00yJaroUUX CSASBIISIOTCS:

—  y4e0HO-METOINYECKUN MaTepHal 1o TUCIHILIIHHE;

— METOAMYECKHE YKA3aHHS IO BBIMOJHEHUIO KOHTPOJIBHBIX PaboT (11 00y4aromuxcs
10 32049HOM (hopme 0OyUeHHS).

11.5. MeTtoauueckne yKazaHusl JUIsl OOyYaroIMXCS IO MPOXOXKICHHUIO TEKYILIETro
KOHTPOJISI YCIIEBAEMOCTH.

Texkymuil KOHTPOJIb YCIEBAEMOCTH NIPEIyCMaTpPUBAaET KOHTPOJIb KayecTBa 3HAHUU
00yyYaroIuxcsi, OCyLIECTBISEMOI0 B TEUEHUE CEeMecTpa C LIeJbI0 OLEHMBAHUS XO0Jla OCBOEHUS
JTUCIUIUINHBI.

IIpoBeneHne TeKyIero KOHTPOJIS YCIIEBAEMOCTH OCYLIECTBIISIETCSA C IOMOIIBIO TECTOB,
npuBeJeHHbIX B Tabmuie 18. OneHnBaHue TEKYIIEro KOHTPOJIS YCIEeBAEMOCTH OLIEHUBAETCS 110
cucTeMe 3a4eT/ He 3a4er.

11.6. MeToauyveckue yKa3zaHUs IS OOyYaIONIUXCS MO MPOXOKIACHHUIO MPOMEKYTOTHON
aTTeCTalUu.

[IpomexxyTrounast ~ aTTecTamusi  OOy4alomUXCS  MPEAYyCMaTpuUBaeT  OICEHUBAHUE
MPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3yIbTaTOB 00y4YeHMs MO AucHumimHe. OHa BKIIOYAeT B
ceost:

— muddepeHIMpoOBaHHBIA 3a4eT — 23TO (opMa OIEHKH 3HAHWH, TIOTYy4EeHHBIX
00ydJaronuMcs Py U3YYCHUH JTUCIHUIUIAHBI, TIPU BBITTOJIHEHUH KYPCOBBIX MPOEKTOB, KYPCOBBIX
paboT, Hay4YHO-HUCCIIEIOBATENHCKUX PAOOT U MPOXOKICHHUH MPAKTUK C aTTECTAIMOHHON OLIEHKON
«OTJIIMYHOY, «XOPOLIO», «yJIOBIETBOPUTEIBHOY, «HEYI0BIETBOPUTEIHLHO.

[TpomexxyTouHasi arTecTanusi mMpoBoaUTCS B hopme muddepeHIpoOBaHHOTO 3a4eTa.
3ader TPOBOAUTCS B YCTHOM ¢opMme 1o Ouieram B BUIE TOATOTOBKA W HW3JIOKCHUS
pa3BEpHYTOro oTBeTa. Bpems Ha moAroToBky oTeera - 30 MUHYT

42



Jluct BHeceHUs U3MEHEHUH B pabouyro IporpaMmMy JTUCIUTUIUHBL

JlaTta BHECeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
W3MEHEHHUS

ConeprxaHne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOJIA
3aceaHus
Kadeapsl

Iommuce
3aB.

kadempoit
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