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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  «DnekTposHepreTMka U AJIEKTPOTEXHUKA»  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 3JIEKTPOIHEPTETUUECKON 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 1udepeHIInpOBaHHOTO 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 npenopaBaHusl JUCHUTUIIUHBI
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 OOYYAlOIIMXCS C OCHOBHBIMU TMEPEIOBBIMA 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
00pa30BaTebHBIX OTHOIIEHUH, 00pa30BaTEIbHON MpOrpaMMbl BhICILIETO0 00pa3oBaHus (nanee —
OI1 BO).

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

B pesynbrare M3ydeHus AUCHUILTUHBI OO0YYAIOLIUICS JODKEH 00JajaTh 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 HHAMKATOpa
KOMIIETCHIIMH KOMIIETCHIIMH JOCTHKECHHS] KOMIIETEHIIUU

[TK-5 Cnocoben [IK-5./1.1 aHanu3upyeT 3aBUCUMOCTU MEXKIY
IIPOBOAMTD aHAINU3 U napaMeTpamy U XapaKTepUCTHKaMU
KOHTPOJIb I1apaMETPOB U | KOMIIOHEHTOB 2JIEKTPOIHEPIE€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 WCIOJIb30BAHHE 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 BO30OHOBIISIEMBIX HCTOYHUKOB YHEPTUU

— «HamexxHoCTh  3JIEKTPOMEXAHWYECKUX M AJIEKTPOIHEPreTUYECKUX CHUCTEM U
KOMILJIEKCOBY.

3. OO0BEM | TPYJTOEMKOCTh JUCIUILTAHBI
Jlanapie 00 00meM oO0beMe TUCIUILUIMHBI, TPYJOEMKOCTH OTAENBHBIX BHUJIOB yueOHOU
paboTHI TTO TUCIUTUTHHE (M pactpeie]ICHHe STOW TPYJIOSMKOCTH IO CeMeCTpaMm) MPeICTAaBICHBI B
Taommie 2.

Ta6mmma 2 — O0beM U TPYJ0EMKOCTh JUCITUTIIMHBI

TpynoemkocTs 1o
Bun yuebHoit paboTbl Bcero ceMecTpam
Ne8




1 2 3

Oowan mpyooemKkocma OuCUUNIUHDL, 3/ 108 3/ 108
3E/ (4ac)
U3 Hux uacoe npakmuueckoii n0020MOo6KuU 10 10
AyoumopHhuie 3anamus, BCETO vac. 20 20
B TOM YHCJIE:

nexru (JI), (gac) 10 10

npaktuyeckue/cemunapckue 3aastus  (113),

(dac)

naboparopusie padbotsl (JIP), (dac) 10 10

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

9K3aMeH, (Jac)
CamocmosamenvHnas paboma, Bcero (Jac) 88 88
Buo npomescymounoit ammecmayuu:. 3ayer,
madd. 3auger, sx3amen (3auer, Judd. 3aq, ﬂ;g{@- Hudd. 3au.

Dk3.**)

*k
HpHMC‘IaHI/Ie: KaHAUJIATCKHUU 3K3aMCH

4. ConepxaHue JUCITUTUTHHBI
4.1. Pacnpeznenenue Tpy10€MKOCTH JTUCHUILIMHEI 110 pa3ieiaM U BUAaM 3aHATUMN.

Pa3nensbl, TeMbl AUCHUILIMHBI U UX TPYAOEMKOCTh IMPUBEIEHBI B TabmuIe 3.

Tabmuua 3 — Pazesnbl, TeMbl TUCIMILINHBI, UX TPYA0EMKOCTh

Pa3nensl, TEMBI JUCIATUIMHBI

Jlexuun
(4ac)

I13
(C3)

JIP
(gac)

KIT
(4ac)

CPC
(4ac)

Cemectp 8

Paznen 1. OcHOBHBIE ITOJIOXKEHHS U 3TAIIbI
Pa3BUTHUS CBETOTEXHUKH

Tema 1.1. OcHOBHBIE 3Tanbl pa3BUTHS
CBETOTEXHUKU

Tema 1.2. OcHOBHBIE HOI0KEHUS OIITHYECKOTO
W3IIY49CHHS. DHEPTeTUUECKUE BEIMUYUHBI U UX
onpeieTIeHuE.

Tema 1.3. OCHOBHBIE MOJIOKEHUS
AIEKTPUYECKOTO OCBEILICHHUS.

20

Paznen 2. ckyccTBeHHbIE HCTOUHUKH U3ITY4YE€HHUS
cBeTa

Tema 2.1. CriekTpbl U TPUEMHUKH U3JTyUEHUS.
HckyccTBEHHBIE HCTOYHUKHU U3TyUECHHUS.

Tema 2.2. TernsioBble UCTOUYHUKU U3TYyUCHUS
CBETa. DJIEKTPUYECKHUE pa3psAbl B JTaAMIIAX.

Tema 2.3. BbICOKOYaCTOTHBIE HCTOYHUKU
U3ITy4EHUS CBETA.

Tema 2.4. CBeTOonMOMHBIE HICTOYHUKHI CBETA.

22




Paznen 3. OcBerutenbHbIe TPUOOPHI

Tema 3.1. Knaccuduxaius ocBeTUTEIbHBIX
npuOOpOB.

Tema 3.2. [Tyckoperynupyroiiue ycTporucTBa AJist
OCBETHUTEIILHBIX TIPUOOPOB.

Tewma 3.3. CriocoObl yrpaBiieHHs
HCKYCCTBEHHBIM OCBELLIEHUEM. 2 2 15
HuTennekTyanbHoe yIpaBieHUE OCBEIICHUEM U
1U(POBBIE TEXHOJIOTUHU B JIAHHOHM OTpaciu.

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 2 2 15
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 pallMOHAILHOTO HCIIOJIb30BaHMS
HCKYCCTBEHHOTO CBETa, HH)KCHEPHAS 3alUTa
OKpY’Karollel cpebl ¥ YyelloBeKa OT CBETOBOTO
3arps3HEHUsI.

Hroro B cemectpe: 10 10 88

Hroro 10 0 10 0 88

IIpakTnueckass MOATOTOBKA 3aKJIIOYaeTCs B  HENOCPEICTBEHHOM  BBIIIOJHEHUU
oOy4JalolMMHUCS  OMNpeNeJIeHHbIX  TPYAOBBIX  (YHKIMH,  CBSI3aHHBIX ¢  Oyayule
npodecCHOHATIBLHOMN 1 TETbHOCTBIO.

4.2. ConepxaHue pa3/iejoB U TEM JICKIIHOHHBIX 3aHATHH.

6




Copep:xanue pa3iesioB U TeM JIEKIIMOHHBIX 3aHITUI MIPUBEACHO B Ta0nuIe 4.
Tabnuna 4 — CoaeprkaHue pa3esioB U TEM JEKIIMOHHOTO UK

Howmep paznena

Ha3Banue u conepxanue pa3esioB U TeM JEKIIMOHHBIX 3aHATUH

Pa3znen 1. OCHOBHBIE MONTOXKEHUS U 3TAllbl Pa3BUTHUS CBETOTEXHUKHU
Tewma 1.1. OCHOBHBIE 3TaIlbl Pa3BUTHS CBETOTEXHUKH

Tema 1.2. OCHOBHBIE OJOXKEHUS ONTUYECKOIO U3ITyUEHUS.
DHepreTuyecKkre BeIUYMHbI U UX ONpe/ieIeHuE.

Tema 1.3. OCHOBHBIE MOJOXKEHUS JIEKTPUUECKOIO OCBELLIEHUS.

Pa3nen 2. MckyccTBEHHbBIE HCTOUHUKH M3JIY4Y€HHUS CBETA

Tema 2.1. CriekTpbl U1 TPUEMHUKHU U3TydeHHs. ICKyCCTBEHHBIE HICTOUHUKU
W3IIy4CHHUS.

Tema 2.2. TenioBble ICTOUHUKH U3JTYYEHUS CBETA. DIICKTPUUECKUE
pa3psibl B JIaMIIax.

Tewma 2.3. BbICOKOYaCTOTHbIE HCTOYHUKH U3Ty4EHUS CBETA.

Tema 2.4. CBeTOaMO/IHBIC UCTOUHUKHU CBETA.

Pa3nen 3. OcBeturensHbie TPUOOPHI

Tewma 3.1. Kinaccudukaiusi OCBeTUTEIBHBIX TPHOOPOB.

Tewma 3.2. ITyckoperynupyroiirue ycTpoucTBa il OCBETUTENbHBIX
npuOOpOB.

Tema 3.3. CriocoOb! yrpaBiIeHHs] HCKYCCTBEHHBIM OCBEIICHUEM.
WuTenmnexTyalbHOE yIpaBlIeHHE OCBEIICHUEM U ITU(POBBIE TEXHOJIOTUU B
JTAHHOU OTpacJu.

Tewma 3.4. BiausiHue COBPEMEHHBIX OCBETHTEIBHBIX TIPUOOPOB HA
MOKa3aTeJIM Ka4eCTBa JIEKTPUUECKOU SHEPTHH, JICKTPOMArHUTHYIO

COBMECTHMOCTb, YHEPTr03(h(PEeKTUBHOCTE.

Pa3nen 4. PacueTr 1 mpoekTUpOBaHUE PIEKTPUUYECKHUX CETEeH NCKYCCTBEHHOTO
OCBeEIIECHHS

Tema 4.1. CoBpemenHasi HOpMaTHUBHas 0aza B 00J1aCTH CBETOTEXHUKH U
ANEKTPUUYECKUX CETEN NCKYCCTBEHHOT'O OCBEIICHUS

Tewma 4.2. PacdeT ecTeCTBEHHOTO ¥ MCKYCCTBEHHOT'O OCBEIIICHUSI.
Koaddunment ucnonp3zoBaHusl.

Tema 4.3. PacueT KaueCTBEHHBIX M HAJIC)KHOCTHEIX ITOKa3aTeJICH
OCBETUTEJIHHBIX MPUOOPOB U CETEH OCBEIICHHUS.

Tewma 4.4. CxeMbl MUTaHUS OCBETUTENIBHBIX ceTell. Kimaccudukanms

OCBETHTEIILHBIX CETEH 10 Ha3HAUCHHIO.

Pa3nen 5. DHepreTuueckuil ayIuT U MOKa3aTeIN Ka4eCTBA MEKTPUUECKUX
CeTel HCKYCCTBEHHOI'O OCBEIICHUS.

Tema 5.1. DHepreTuyeckuii ayuT U SHEPreTUYECKOe 00CIIe0BaHHE
ANEKTPUUYECKUX CETEH UCKYCCTBEHHOTO OCBEUIEHHs. METOIMKH U CpeCTBa
MG POBOr0 MOHUTOPHHTA.

Tema 5.2. KOHTpOJIb 3IEKTPUYECKUX U CBETOTEXHUUECKHUX ITapaMeTpOB
OCBETHUTEIBHBIX TPHOOPOB.

Tema 5.3. OCHOBBI pallMOHAIIBHOT'O MCIOJIB30BAHUS UCKYCCTBEHHOI'O CBETA,

MHXEHEepHas 3alliTa OKpYKarolle cpesibl U YeJIOBEKa OT CBETOBOTO
3arpsi3HeHUs.

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

Ta6J'II/II_Ia 5-— HpaKTI/ILICCKI/IC 3aHATUS U UX TPYAOCMKOCTDb
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N3 Hux Ne
Ne | Tewmbl npaktrnueckux | ®OOpMbI NPaKTUUYECKUX | TpPyIOEMKOCTh, |IPAKTUYECKOU |pa3jaeiia
/1 3aHSATUN 3aHATUN (uac) MMOATOTOBKH, | THUCITHIT
("ac) JIUHBI
VY4eOHBIM MJITaHOM HE MPEAYCMOTPEHO
| |
Bcero
4.4, JlabopaTopHBbIEC 3aHATHS
Tembl 1a00paTOPHBIX 3aHATHHA U X TPYJOEMKOCTb IPUBE/ICHBI B TaOIUIIE 6.
Tabmuna 6 — JlaboparopHble 3aHSITHS U UX TPYJOEMKOCTh
N3 Hux Ne
No MpaKTH4e | pasj
- Tpynoemk CKOH ena
o/ HaumenoBanue nabopaTopHbIX paboT OCTb, MOJTOTOB | JMCIL
I (gac) K4, (dac) | wun
JUH
Bl
Cemectp 8
1 KomnproTepHoe MoAenMpoOBaHUE U pacyeT BHYTPEHHEN 5 1
OCBEILIEHHOCTU OMEIICHUS
KommeroTepHoe MoienrpoBaHie U PEHIEPUHT PACYETOB
2 | BHYTpEHHEH OCBEUICHHOCTH MOMEIICHHUS C YIeTOM HOPM 2 2
MUHUMAaJIbHON OCBEIIEHHOCTHU
CpaBHHTENBHBIN aHAIN3 YHEPTOAIPPEKTHBHOCTH MTPUMEHEH
3 | 3 2 3
JIMHEHHBIX JIIOMUHECHEHTHBIX JIAMII C 3JIEKTPOMarHUTHOMN
1 351eKTpoHHOU [IPA, TuHENHHBIX CBETOIMOAHBIX JIAMII
CpaBHUTENBHBII aHAaTN3 OCBEIEHHOCTH, KOOPAUHAT
LIBETHOCTH, KOPPEIUPOBAaHHON IIBETOBON TEMIIEPATYpPHI U
4 | cIeKTpaJIbHOTO 2 4
pacnpezeseHus INIOTHOCTU BUJUMON 4acTH U3ITy4EHUS pa3
JIMYHBIX HCTOYHUKOB CBETA
5 OHeproayuT 3Heprod(hHEeKTHBHOCTU IPUMEHEHUS B 9 5
MTOMEIIEHUH 00IIero ¥ KOMOMHUPOBAHHOTO OCBEIICHHUS
Bcero 10

Tabnuna 7 — Bunbl caMmocTosTeIbHON pabOThI M €€ TPYAOEMKOCTh

4.5. KypcoBoe npoeKkTupoBaHue/ BBIIOJIHEHUE KYPCOBOU PabOTHI

VY4eOHBIM MJIaHOM HE IPETYyCMOTPEHO

4.6. CamocrosTenbHas padoTa 00yJaroIIXCs

Buasl camocTosTenbsHOM pa60TBI " €€ TPYAOCMKOCTL ITPUBCJCHLI B Ta6.HI/II_Ie 1.

N Bcero, | Cemectp 8,
Bun camocrosiTensHO# paboTh
qac qac
1 2 3
N3yuenue TeopeTnyeckoro Marepuania
48 48
quciuminiel (TO)




Kypcosoe npoektuposanue (KII, KP)

Pacuetno-rpaduueckue 3aganus (PI'3)

Brimonnenue pedeparta (P)

[ToaroroBka K TeKyIieMy KOHTPOJIIO 12 12
ycneBaemoctu (TKY)

Jomamnee 3amganne (/13) 18 18

Kontponbusie pabotsl 3a04nukoB (KP3)

IToaroroBka K mMpoMeXyTOYHOU

arrectanuu (I1A) 10 10

Bcero: 88 88

5. IlepedyeHnb yueOHO-METOIUYECKOTO 00ECTICUCHUS
JUISL CAMOCTOSITENTbHON PabOoThl 00y4aroIuXCs MO JUCUUTUIHHE (MOJTYJIIO)
Y4eOHO-METOIUYEeCKUE MaTepHaIbl ISl CAMOCTOSITEIIbHOH Pa0OThl OOYYAIOLIMXCSl YKa3aHbl B
. 7-11.

6. IlepeueHb MEYATHBIX M ANEKTPOHHBIX YUCOHBIX U3TaHUN
[lepeueHb neyaTHBIX U 3JIEKTPOHHBIX Y4eOHBIX M3/IaHUM MpHUBeieH B Tabaule 8.
Tabmuua 8— [lepeyeHp MeyaTHBIX U AJIEKTPOHHBIX YUEOHBIX M3TaHUI

LIndp/ KommuecTBo 9K3eMILTSIPOB B
URL a p ec bubnmorpaduueckas ccpiika Oubmoreke
/P (KpOMe 2JIEKTPOHHBIX IK3EMILISPOB)

Kykona E.B. ['uruennueckue 0CHOBbI
MIPOM3BOJICTBEHHOTO OCBEIIeHHs. MeToabl
o0cIieZIoBaHUs ¥ THTUEHUYECKAst OIICHKA
CBETOBOM cpe/bl Ha pabounx MecTax:
yueoHoe nmocodue. / E. B. XKykoga, I'. B. -
Kypenkoga; / ®I'bOY BO UTMY
Munsnpasa Poccun, Kadenpa npopunbHbix
TUTUEHHYECKUX AUCIUTUINH. — MIPKYTCK :
NI'MY, 2021. - 51 c.

A.H. Babko. DnekTpuueckoe OCBEIICHHE U
HEeprodPpPeKTUBHOCTL: yuyebHoe mocoodue /
A.H. baoko, C.II. Unrotun. // AcraHna: -
NznarensctBo  TOO  «Nomad Tradingy,
2015 r.—375 c.: un.

B. JI. EnxuH. D1eKTpUYECKOE OCBEIICHUE :
yue6.-meroa. mocodue / B. JI. Enxun, A. B.
Wpaneituuk. // M-Bo ob6pa3oBanus Pecr.
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7. TlepedeHb 31EKTPOHHBIX 00pPa30BaTEIbHBIX PECYPCOB
UH()OPMAIIMOHHO-TEIEKOMMYHUKAIIMOHHOI ceTH «VHTepHeT
[epeueHn AIIEKTPOHHBIX 00pa3oBaTebHBIX pecypcoB UH(OPMAIIMOHHO-
TEJICKOMMYHHKAMOHHOW ceTH «lHTepHeT», HEOOXOIMMBIX [UIi OCBOCHUS HCIHILIAHBI
npuBezieH B Tabnuue 9.

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX OOpA30BATEIBHBIX PECYPCOB HH(POPMAIMOHHO-
TEJIEKOMMYHUKALMOHHOU ceTu «HTepHEeT»

URL aapec HaumenoBanue
https://lib.guap.ru/jirbis2/index.php | Dnexrponnas oudauorexa I'YAII
https://profstandart.rosmintrud.ru baza npogeccnoHaIbHBIX CTAHAAPTOB
https://www.dialux- KomimbroTepHOE MOIETHPOBAHNE HCKYCCTBEHHOTO
help.ru/catalog/1074 DIALux

8. IlepeueHp MHPOPMALIMOHHBIX TEXHOJIOTUI
8.1. [lepeyenp mporpaMMHOTO 0OECHEeUeHUs, HCIOJIB3YEeMOTO0 TMPH OCYIIECTBICHUU
00pa30BaTeNIbLHOTO Mpolecca MO AUCLUIIUHE.
[lepedeHp UCTIONB3yEeMOT0 IPOTPaAaMMHOTO obecniedeHus npeacrasieH B Tadumuie 10.

Tabmuna 10— [lepeuens nporpaMMHOro obecredeHust

Ne i/t HanmenoBanue

1 I10 DIALux evo

8.2. IlepeueHb HH(OPMAMOHHO-CIIPABOYHBIX CHCTEM,HCIIOJIb3YEMbIX pu
OCYIIECTBIICHUU 00Pa30BaTEIHLHOTO MPOIIecca MO JUCIUILTHHE

[lepeyeHb WCMONB3YEeMbIX WH(POPMALMOHHO-CIIPABOYHBIX CHCTEM MPEICTABICH B
Tabauie 11.

Tabmuua 11— IlepeyeHb HHPOPMALIMOHHO-CIIPABOYHBIX CUCTEM

No /1t HanmenoBanue

He npenycmorpeno

9. MarepuanpHO-TeXHHYECKast 6a3a
CoctaB  MaTepUaIbHO-TEXHUYECKOH 0a3bl, HEOOXOIUMOW Ui  OCYIIECTBJICHUS
00pa30BaTeILHOTO TpoIiecca MO TUCIUTUIHHE, IPECTaBIeH B TabmuIel 2.

Tabnuna 12 — CoctaB MaTepHallbHO-TEXHIUUECKON 0a3bl

Ne HanmeHoBaHMe cOCTaBHOM 4acTu Howmep aynutopun
n/m MaTepUaJIbHO-TEXHUUECKOH 0a3bl (pu HEOOXOMMOCTH)
1 | MynpTuMenniiHas JeKIUOHHAs ayTUTOPUS Bbonbas mopckas 67,

ayn. 31-03 uimum
MOCKOBCKHUI TPOCTIEKT
149 BA (ayn. 418)

2 | IlepcoHanmbpHBIE KOMITBIOTEPHI € TIpeAycTaHOBIEHHBIM [10 Bonbmas Mmopckas 67,
DIALux, m1abopaTopHbIil CTEH]] TUIIA «IHEPTroayIUT U a 31-03 ummn
CBETOTEXHUYECKUE YCTAHOBKM» WM aHAJIOTHYHBIN MOCKOBCKHUH MPOCIIEKT

149 BA (ayn. 418)
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10. Omnenounble CpencTBa s MPOBEACHUS TPOMEKYTOUHOM aTTeCTaIlN
10.1. CocTaB OLICHOYHBIX CPEACTBAJS MPOBEACHUS IMPOMEKYTOYHOM aTTeCTaIlUH
00ydJaronuxcs mo IMCUUILIMHE TpUBeIeH B Tabnuie 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEJCTB JJIsl IPOBEACHHUSI POMEKYTOYHON aTTeCTalluu

Bua npomMexyTo4HOM arrecTanyuu [IepedyeHp OLICHOUYHBIX CPEACTB

HuddepennmpoBanHbiii 3a4€T Cnucok BOMpOCOB;
TecTtsr;

10.2. B kayectBe KpUTEpUEB OICHKH YpOBHSA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJarouMMHCs MPUMEHseTCsl 5-0ayuibHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIINI, KOTopas mpuBejeHa B Tabuuie 14. B TeueHne cemecTpa MOXKET UCIOIB30BaThCS
100-6amtbHast ~ mIKajga — MOAYJIBHO-PEUTHMHTOBOM  CHCTEMBl  YHUBEpPCUTETa,  IIpaBuja
UCTIOJIb30BaHUSI KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOIIUM JIOKAJbHBIM HOPMATUBHBIM aKTOM
['VAIL
Tabmuua 14 —Kpurepuu oLleHKH YpOBHSI CPOPMHUPOBAHHOCTH KOMITETCHIIUH

OrieHKa KOMITETEHITUN

Xapakreprctrka chOpMUPOBAHHBIX KOMITETEHITNI
5-0ayuipHad MIKaia paKIep (bopup

— oOyyaromuiicss TIyOOKO H BCECTOPOHHE YCBOWI IPOTPAMMHBII
MaTepHa;

— YBEPEHHO, JIOTUYHO, ITOCIIEI0BATEILHO U TPAMOTHO €0 M3J1aracr;

— ONUPAsCh HA 3HAHUS OCHOBHON W JIOTIOJHHUTEIBHOHN JIUTEPATYPHI,
TECHO MPUBS3LIBACT YCBOCHHBIC HAYYHBIC IMOJIOKCHHSI C MPAKTUICCKON
JESITSIIbHOCTHIO HAIPABJICHHS;

— yMeJI0 00OCHOBBIBAET U apPTYMEHTUPYET BbIIIBUTAEMbIC UM HICH,

— JIeJIaeT BBIBOALI H 000OIIECHHS;

— cBOOOJIHO BJIQJICET CHCTEMOM CIICIIMAIN3UPOBAHHBIX MOHSITHIA.

«OTJIIMYHO»
(Ga4YTCHO»

— o0yyJarouuics TBEpI0 YCBOMII MPOTPAMMHBIN MaTepuai, rpaMOTHO U
[0 CYIIECTBY U3JIaraeT ero, ONupasch Ha 3HAHUS OCHOBHOMU
JTUTEPaATYPhL;

— HE JIOMYCKAET CYIIECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBAET YCBOCHHBIE 3HAHUS C MPAKTHYECKOW JESITEIBHOCTHIO
HaIlpaBJICHUS;

— apryMEHTUPYET Hay4YHbIE MTOJ0KEHNUS;

— JIeJIaeT BBIBOABLI U 00OOIICHHS;

— BJIQJICET CUCTEMOM CIICIIMATN3UPOBAHHBIX TTOHSATHH.

«XOPOIIIO)»
«3aYTEHO»

— o0Oyyarouuiicss yCBOMJI TOJBKO OCHOBHOW IpPOrpaMMHBIA MaTepua,
[0 CYLIECTBY M3JIaraeT €ro, ONUpasch Ha 3HAHUSA TOJBKO OCHOBHOM
JIUTEPATYPBI;

— JIOIyCKAeT HeCYIIECTBEHHbIE OIUMOKN 1 HETOUHOCTH;

— UCTIBITBIBAECT 3aTPYJHEHHUS B IPAKTUYECKOM IPUMEHEHUHW 3HAHWUU
HaIpaBJICHUS;

— ¢J1a00 apryMEeHTHPYET HayuHbIE MTOJI0KEHMUS,

— 3arpynHsieTcs B GOPMYJIUPOBAHUHU BBHIBOJOB M 00OOIICHUH;

— YaCTUYHO BJIAJIEE€T CUCTEMOM CIENIMAIN3UPOBAHHBIX TOHITHH.

«yZIOBJIETBOPUTEITHHOY
«GauTEHO»

— oOyyaromuiicss He YCBOWJ 3HAYUTENBHOM 4YacTh MPOrpaMMHOTO
MaTepuana;

— JIONTyCKaeT  CYIICCTBCHHBIE  OIMMMOKA W  HETOYHOCTH  IPH
paccMOTPEHHH MTPOOJIEM B KOHKPETHOM HaIPaBIICHUH;

— UCTIBITHIBAET TPYAHOCTH B MPAKTUYECKOM MPUMEHEHUH 3HAHMUIA,

— HE MOXET apryMEHTHPOBATh HAYYHBIE TTOJOKECHHUS;

— He (OpPMYTUPYET BBIBOJOB M 0000IIEHHUH.

«HEYIOBJIETBOPUTEIIHLHO
«HE 3aYTCHO»

10.3. TunoBble KOHTPOJILHBIE 3a/I1aHUS WM UHBIE MaTePHAIIBI.
Bormpocs! (3agaun) nmst sKk3amMeHa mpeIcTaBlieHbl B Tadsmie 15.
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Tabmuia 15 — Borpocs! (3amaun) 115 2K3aMeHa

Ko
No /it [Tepedyens BonmpocoB (3a1a4) 11 IK3aMeHa A
UHAMKATOpa
Y4eOHBIM IIIAHOM HE MPEAYCMOTPEHO
Bomnpocs! s qudd. 3auera npeacrasieHsl B Tadmuie 16.
Tabauna 16 — Bonpocs! 1 qudd. 3agera
Kon
Ne n/mt Ilepedens BonpocoB Wi nudd. 3auera
P P A b UHAMKATOpa
1-47 1. Ilepeuncnure OCHOBHBIE ATAIBI Pa3BUTHS CBETOTEXHUKH. K-5. /1.1

2. IlepeuncnuTe OCHOBHBIE MOJ0KEHUS ONITUYECKOTO
W3IIy4CHHUS.

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

4.Pacuer UHTErPAJIbHBIX XapaKTEPUCTUK CBETOBOTO MOJIS
TOYEUHOI'0 U3JIyqaTesis?

5. [lonsatue cunsl cBeta. MI3mepeHus cuibl cBera?

6. IlonsiTue cBeToBOrO MOTOKA. Mi3MepeHus cBETOBOIo MoToKa?
7. I1oHATHS OCBEIIEHHOCTH U SIPKOCTH. M3Mepenus
OCBEILEHHOCTH U SIPKOCTU?

8. CHeKTpsbl U3JIy4eHUs] U NPUEMHUKU U3JTy4CHHUS?

9. TennoBoe U3Ty4eHUE U JTFIOMUHECLICHIIHS?

10. OcHOBHBIE TOI0KEHHUS TIOMUHECIIEHITAN ]

11. MckyccTBEHHbIE HCTOUHUKH U3JTy4eHUs?

12. TerioBbI€ UCTOUHUKHU ONITHYECKOTO U3TyYeHUs?

13. CBeToanoAHbIE NUCTOYHUKHU U3ITYYECHHUS?

14. Dnexktpuueckuif pa3psia B razax?

15. CBeroBbie TprOOPHI OIMKHETO U AAbHEr0 AeHCTBUS?

16. XapakTepucTuka v KI1acCu(pUKAIHs CBETUILHUKOB?
17. MeTonbl pacuera 3JIeKTPUYECKOTO OCBEIICHUS 1

ANEKTPUUYECKUX CETEH OCBELICHUS?

18. HopmupoBanue ocBemieHus. Pacuer ecTeCTBEHHOTO U
HCKYCCTBEHHOT'O OCBEILECHHUSA?

19. Pa3menieHne CBETUIILHUKOB HA IJIaHE TTOMEIICHHUS?
20. Pacuer ocBenieHuss METo10M K03 duIeHTa
HCIOJIb30BaHUS CBETOBOTO MOTOKA?

21. Pacuer ocBenieHus METOIOM YAEIbHOW MOIITHOCTH?
22. Pacuer cuIIbI CBETA, YCIIOBHOM U OTHOCUTEIIBHOU
OCBEIIEHHOCTH?

23. Ilonarue ceeroBoro 3arpsizHeHus. Kiaccel crenenn
3acBeTKH Heba?

24. Metoasl pacuera yCTaHOBOK HAapYKHOTO OCBEIICHUS?
25. BIOOp OCBETUTENIBHBIX IIIUTOB, AlIIapPaTOB 3alUTHI U
yopaBieHUs?

26. HopmupoBaHue Hapy>KHOT0 ocBelieHUs. CBETUIBHUKY U
OTIOPHI HAPY’KHOTO OCBELICHUS?

27. Mertoapl pacueTa Hapy>KHOTO OCBEIIECHHUS?

12




28. Buapl HCKYCCTBEHHOI'O OCBEILIEHUS 10 TUITY
WCIIO0Ib30BaHUS?

29. ABapuiiHO€ OCBEIICHNUE U €70 HOPMBI?

30. [IpoxxekTOpHOE OCBEIICHHE?

31. DHepreTHYeCcKuil ayAuT JICKTPUUECKOTr0 OCBEILICHMS ?
32. CBeTOBOM ayAUT JEKTPUUECKOTO OCBELICHUs?

33. CrnocoObl 5KOHOMUU JIEKTPUUECKON IHEPTUU B
ocBelIcHUN?

34. Yupasienue noTpedieHneM Py UCIIOIb30BaHUT
HCKYCCTBEHHOT'O OCBEIIECHUS?
35. YopaBieHue Ka4eCTBOM OCBEIICHUS?

36. BnusiHre OCBETUTENBHBIX MPUOOPOB PABHOTO THUIIA HA
KaueCTBO IEKTPUUYECKON SHEPIUHU B CETSIX OCBEILECHUs?

37. CriocoObl yrpaBiIeHUS] OCBEIICHUEM?

38. CanuTapHble paBuiia U HOPMbI OCBEIIIEHHOCTH Ha
Pa3IUYHBIX 00BEKTaX YEIOBEUECKOU IeATeTbHOCTH?

39. TlonsATHE KOPPEIUPOBAHHOM IIBETOBOM TeMIiepaTypbl?
40. Onpenenenre KOPPETUPOBAHHON IIBETOBOM TEMIIEPATYPHI
HCTOYHUKOB CBeTa?

41. MeToabl pacyeTa KOppeIUpPOBaHHOM IIBETOBOM
TeMIepaTypbl?

42 IMpunuun aeicTBust POTOINEKTPHUUESCKUX KOJIOPUMETPOB?
43. OnTrueckoe U3JIy4eHHUE U €ro CIeKTpaabHas
XapaKTepUCTHKa?

44. TlpueMHUKH ONTHYECKOTO U3IyUYCHHUs, UX Kiaccuuxarus.
WuTerpanbHas U CrieKTpalibHasi YyBCTBUTEIBHOCTh
IPUEMHHUKOB?

45. DHepreTu4ecKre BEITUYUHbBI ONITUYECKOTO U3ITyYEHUS U
€IMHUIIBI UX U3MEpEeHUs?

46. OCHOBHBIE CBETOBBIE BEIMYMHBI U €AUHUIIBI UX
nu3MepeHus?

47. YcTpoicTBO, MPUHIUN IEUCTBUS, JOCTOUHCTBA,
HE/IOCTAaTKU U MMPUMEHEHNE WHPPAKPACHBIX JTaMIT
HaKaJIuBaHus?

48-100

48. DnekTpUUYECKHUM pa3ps] B razax u napax MeTamion?
49. Knaccudukanusi 0cCBETUTENbHBIX TPUOOPOB?

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

IIOMEIICHUH ?

52. TexHuka 0€30MacCHOCTH MPU IKCILITyaTaluu
OCBETHUTEIHHBIX YCTAHOBOK?

53. CoBpeMeHHass HOpMaTUBHAS JOKYMEHTAIHS B 00JIaCTH
HMCKYCCTBEHHOTO M €CTECTBEHHOTO OCBEIICHHSI B TIOMEIIICHUSIX ?
54. CpaBHUTENbHBIN aHATN3 €CTECTBEHHOI'O U UCKYCCTBEHHOTO
OCBeEIIECHUA?

55. ®uToOHOIOTNYECKUE SBJICHHS BIMSHUS CBETA HA KUBBIC

MK-5.]1.6
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OpraHU3Mbl U OpPTraHU3M ueoBeKa?

56. [Toka3aTenu KauecTBa MEKTPHUUECKON IHEPTUHU B
IIEKTPUUYECKUX CETSIX OCBELEHUsA?

57. HanexHOCTb ceTel OCBeIIeHUs?

58. XapakTepHbIe THUITBI OTKA30B OCBETUTEIBHBIX TPUOOPOB?
59. Ilyckoperynupytomias anmapaTypa B COBPEMEHHBIX
OCBETUTEIHHBIX MpruOOpax?

60. OCHOBHBIE IPUYMHBI OTKA30B CBETOJUOAHBIX
OCBETUTEIHHBIX MPUOOPOB?

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

63. OCHOBHBIE IPUYMHBI OTKA30B JJIOMUHECLIEHTHBIX
CBETUJILHUKOB?

64. KommproTepHOE MOJECIMPOBAHUE CETE OCBEIICHUS?
65. Meroauku U3MepeHui CBETOBOW OT/Iauu?

66. HomeHnkiaTypa rmokasaTeneil kauecTBa COBPEMEHHBIX
OCBETUTEIBHBIX PUOOPOB?

67. VIuTemneKkTyanbHble CUCTEMBI YIIPABJIEHUS OCBEIEHUEM ?
68. Cucrembl OCBELICHUS1, BCTpAaUBaEMbI€ B APYyrue
SHEPTeTUYECKHE OOBEKTHI?

69. CoBpeMeHHbIE TPOOIEMBI U MIEPCIEKTUBBI PA3BUTHUS
OCBETHUTEIbHBIX TEXHOJIOTUNA?

70. AnropuT™Mbl UHTEIIIEKTYaIbHOTO YIIPABICHUS
OCBELICHUEM?

71. HopmupoBanue ocBenieHus. Pacuer ectecTBEeHHOTO 1
HCKYCCTBEHHOT'O OCBEILIEHHUS?

72. OnTuManbHOE pa3MeNIeHUE CBETUIILHUKOB Ha IJIaHe
noMenieHus?

73. Pacuet ocBeleHus: METO0M Kod(hduiirnenTta
WCIIOJIH30BaHUSI CBETOBOTO MOTOKA?

74. TlpuHIUIBI pacyeTa OCBEIICHHUSI METO/IOM yIEIbHON
MOIIHOCTH?

75. BosbTaMIiepHasi XapakTEPUCTHUKA ra30pa3psiAHOTO
MPOMEXYTKA B JIammax?

76.0cHOBHBIE (HOPMBI AIEKTPUIECKOTO pa3psia B JIaMIiax?
77. OCHOBHBIE XapaKTEPUCTUKH CBETUILHUKOB U
IIPOXKEKTOPOB?

78. I3MepeHust KOppeaupoOBaHHOW IIBETOBOW TeMIEPATyphI?
79. IlpuHIMTIBL pacueTa dJIEKTPUIECKOTO OCBEIIEHUS U
AJIEKTPUYECKUX CETEeN OCBEUICHUS?

80. CanuTapHble HOPMbI pabOYEero OCBEIIECHHs?

81. cnonb30oBaHuEe €CTECTBEHHOT'O OCBEILEHUS MTPU
MIPOCKTUPOBAHUU CETEH OCBEIICHUS?

82. PazmelieHne aBapuilHbIX CBETUIILHUKOB Ha IJIaHE
oMeIeHus?
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83. ABapwuiiHasi OCBEIIEHHOCTh MHOTOJIIOTHBIX O0BEKTOB?
84. IIpuHIMIIBI pacyeTa OCBEIIEHUSI METOJIOM YJEIbHOMN
MOIITHOCTH?

85. U3mepenue cuibl cBeTa?

86. 3MepeHne 0CBEIEHHOCTH?

87. N3mepenue ko3P PuUIreHTa myabcarumii?

88. IIpobaeMbl IPKOCTH YIUIHOTO OCBEIEHUS METAIIOJINCOB?
89. MeTtobl pacuera yCTaHOBOK HapY»KHOT'O OCBEIICHUS?
90. Bb160op BCIIOMOTATENBHOTO OCBETUTEIHLHOTO
obopynoBanus?

91.06cnyxxuBaHue NPOTSHKEHHBIX CETEH YIMUHOTO
OCBeEIIeHUS?

92. IlepcieKTUBHBIE TEXHOJIOTUH C UCIIOJIb30BAaHUEM
CBETOJMO/IHBIX UCTOYHUKOB CBETa?

93. BrIOOp U pacyeT pacnoI0KEHUsI CBETHIIBHUKOB YIUYHOTO
OCBEIICHUS?

94. IToxxapHast 6€301MaCHOCTb CeTel OCBEIICHUS?

95. Vcnionb3oBaHMe MEPEHOCHBIX CBETOBBIX YCTAHOBOK B
MTOMEIICHUSAX MOBBIIIEHHON OMacHOCTU?

96. OcBenlenne Ha 00bEKTaX HOBBILIEHHOW M 0CO00I
omacHocTu?

97. durobuonoruuecKre IBICHHUS Pa3IUYHbIX CIIEKTPOB
cBera?

98. IlokaszaTenu KayecTBa UCKYCCTBEHHOT'O OCBELICHUS?
99. KoahpurmeHT ucnoib30BaHUs OCBETUTEIBHBIX
YCTaHOBOK?

100. KoMIiproTepHOE MOIETUPOBAHUE ECTECTBEHHOM U
HCKYCCTBEHHOW OCBEIIEHHOCTH?

[lepeuenp TeM [ KypCOBOTO NPOEKTHUPOBAHUS/BBIIIOJHEHUS KypCOBOM pabOThI
MpeICTaBIeHbI B Ta0nuie 17.
Tabauna 17 — IlepeyeHb TeM Juisi KYPCOBOIO IPOEKTUPOBAHMUSI/BBIIIOJIHEHUSI KYPCOBOM pabOThI

[TpuMepHBIii epedeHb TeM il KypCOBOTO MPOEKTUPOBAHUS/BBITTOIHEHHS

Ne n/mn .
KYpCOBOl pabOThI
Y4eOHBIM IJIAHOM HE MPEAYCMOTPEHO
Bonpocel i1 mpoBeneHUsT NPOMEXYTOYHOM aTTECTAllMM B BHJE TECTUPOBAHMUS

IpeJICTaBICHBI B Ta0wmie 18.

Tabmmma 18 — [IpumepHBIi IepeueHb BOIIPOCOB JUIsI TECTOB

No

/o

ITprMepHBIii TepeueHb BOIPOCOB I TECTOB

Kon
WHIUKATOPA

1 mun. 3adaHue KOMOUHUPOBAHHO20 MUNA C 8bLOOPOM OOHO20 BEPHO20 OMEEMd
U3 uemvipex nPeoioNCeHHbIX U 0OOCHOBAHUEM 8blO0PA

Wucrpykuus: I[Ipounraiite TeKCT, BBIOEpUTE TPABUIBHBIM OTBET U 3aHUIINTE

APTrYMCHTHI, O6OCHOBLIBaIOIJ_II/Ie BBIGOp OTBCTa
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Yto Takoe onTuyecKoe u3aydeHue? IK-5 JI-1

a) Buaumelie oronbKu Ha HEOe I1K-5 JI-6

0) PacnipocTpaneHue 3J1eKTPOMarHUTHBIX BOJIH B ONITUYECKOM
uana3oHe

B) Pacrnipesenenrie cBeTOBOM 3HEPTUU MO IJIOIIATN

r) MexaHnuueckuil mpouecc paccestHus CBeTa

YTo Takoe SHEPreTUUYSCKUIN ayANT U DHEPIeTHICCKOE 00CICIOBAHUE ITK-5 JI-1

AICKTPUYCCKUX CeTeH MCKYCCTBEHHOT'O OCBEIICHUS? I1K-5 1-6

a) M3ydeHue nporeccoB ayIM03anucu ¥ ayJHOBOCTIPOU3BEACHUS

0) UccnenoBanue BO3/1€HCTBUS 3BYKOBBIX BOJIH Ha 3JIEKTPUYECKHUE CETU

B) AHanu3 sHepronoTpedaeHus, 3pHEKTUBHOCTH UCIIOIb30BaHUS
AJIEKTPOIHEPTUU U MOUCK MyTEH ONTUMHU3AIUI

r) O11eHKa IPKOCTH U IIBETOBOI TEMIIEPATYPhl CBETA B MOMEIIECHUSIX

2 mun. 3adanue KOMOUHUPOBAHHO2O MUNA C 8bIOOPOM HECKOILKUX 6APUAHMOE OMEemda
U3 NPEONONHCEHHBIX U PA3BEPHYMBIM 000CHOBAHUEM 8b100pA

I/IHCTPYKI_II/IHZ HquHTaﬁTe TCKCT, BbI6epI/ITe IIpaBUJIbHBIC BAPHAHTBI OTBCTA U
3alMUIINTC apryMCHTBI, O6OCHOBI>IBaIOHII/Ie BI>I60p OTBCTOB

2. Kakue 13 cleIyronmx TeXHOJIOTHN UC0b3YIoTes s yupasienus | [TK-5 [1-1
CBETOTEXHHMYCCKUMU CHUCTEMAaMU? I1K-5 JI-6

a) dummepsnl

b) JlaTuynku IBHOKSHHS

c¢) CeToBbl€ 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

¢) 3anuTa OT KOPOTKOTO 3aMbIKaHUS
d) 3ammTa OT UK

3 mun. 3aoanue 3AKpbvlnoco muna Ha yCmaHoe6J/leHUue cOomeemcmeust

Wucrpyknus: [IpounTaiite TEKCT W ycTaHOBUTE cOOTBeTCTBUE. K Kak0# mo3unuwy,
JaHHOM B JICBOM CTOJIOIE, TIOI0EPHUTE COOTBETCTBYIONIYIO TIO3UIIHIO B
IIPaBOM CTOJIOLIE

3. ConocTaBbTe TUMIBI HCTOYHUKOB CBETA K MX CHEKTPATbHBIM IK-5 J1-1

XapaKTePUCTHKAM. ITK-5 JI-6
1) JIroMuHECIIEHTHBIE TaMITbl JHEBHOTO CBETA

a) Beicokas 1ietoBas

TeMIeparypa
b) Hu3zkas niBetoBas
TemIeparypa

2) Jlammbl HaKaJTUBAHUS
c¢) benwrii cBet
d) XKenTeiii cBeT
e) Bricokas niseronepenaya
f) Huskas nBetonepenaya
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MK-5 JI-1

3. ConocTaBbTe TUIBI CBETUIBHUKOB K UX KOHCTPYKTUBHBIM I1K-5 JI-6
OCOOCHHOCTSIM.

1) BcrpanBaembie CBETHIIBHUKH a) MoHTax B ITOTOJIOK

2) [logBecHbIE CBETUIILHUKH. b) [ToaBecka Ha Tpocax

¢) Komnakrabie pa3mepsr
d) Bonbmime pazmepsl

4 mun. 3aoanue 3AKpbvinoco muna Ha ycmaHoeleHue noc1e0068amebHoCmu

I/IHCprKI_II/IHZ HquHTaﬁTe TEKCT U YCTAHOBUTE IIOCIIEA0BATCIILHOCTD.
3anummure COOTBCTCTBYIOIYIO MTOCICAOBATCIIbHOCTD 6yKB CJICBA HaIIpaBoO

CocraBbTe MPaBUIbHYIO MOCIEA0BATEIbHOCTD aroB npoektupoBanus | [TK-5 /1-1
CBETOTEXHUYCCKON CHUCTEMBI: I1K-5 JI-6

a) BriOop UCTOYHMKOB CcBETA

b) Ananm3 TpeOoBaHUI OCBEIICHUS

¢) PazpaboTtka cxembl OCBEIICHUS

d) MonTax 1 HacTpoiika 000pyA0BaHUS

CocraBbTe MPAaBUIbHYIO MOCIEA0BATEILHOCTD I1arOB CO3/IaHUS
CUCTEMBbI YIIPABJICHHS OCBEIICHUEM.

a) Pa3pabotka mporpaMmMHOro obecredeHus

b) YcTaHoBKa 1aTYMKOB ¥ KOHTPOJUIEPOB

¢) Onenka norpedHOCTEN

d) TectupoBaHue U BBOJ B KCILTyaTaLUIO

5 mun. 3aoanue omKpwimo2o muna c pazeepHymuimM Omeemom

Wuctpykuus: IIpounTtaiiTe TEKCT M 3aIUILINUTE Pa3BEPHYTHIH 00OCHOBAHHBIN OTBET
WIN HalMIIMTE IPOITYILEHHOE CI0OBO/CIOBOCOYETAHHE

Kakue TeXHOJIOTHH HCTIOAB3YIOTCS JUIS CO3aHUs CUCTEM IK-5 1I-1
ABTOMATHUYECKOTO YIIPABJICHUS OCBEIIICHUEM M KaK OHU paboTaroT? IK-5 /1-6
Kakue oCHOBHBIC MPEUMYIIIECTBA MCIIOJIb30BAHUS CBETOANOJIHOTO

OCBEIICHHS 110 CPABHEHMIO C TPAIUIMOHHBIMU UCTOYHUKAMU CBeTa?

Ipumeuanne: CUCTEMA OLIEHMBAHMS TECTOBBIX 3AJIAHUI.

1-ii Tun. 3amaHue KOMOWHHMPOBAHHOTO THUIMA C BHIOOPOM OJHOTO BEPHOTO OTBETA M3 YETHIPEX
MPEVIOKEHHBIX W OOOCHOBaHWEM BBIOOpa CUHMTAeTCS BEPHBIM, €CIIM MPaBWIBHO yKa3aHa mnuppa u
MIPUBEICHBI KOHKPETHBIE apTyYMEHTHI, HCIIOB3YEeMbIE ITPH BRIOOPE OTBETA.

[TomHOE COBIaieHNe ¢ BEPHBIM OTBETOM — 1 Oam.

HesepHsrii oTBeT mwitH ero orcyrcTBre — 0 0aioB.

2-fiTun.  3ajaHue KOMOMHUPOBAaHHOTO THMA C BBIOOPOM HECKOJBKHX BApHAHTOB OTBETa W3
NPE/IOKEHHBIX M Pa3BEPHYTHIM OOOCHOBaHHEM BBIOOpA CYMTAETCSI BEPHBIM, €CIIM TPAaBUIBHO yKa3aHbI
dpbI ¥ IpUBEJCHBI KOHKPETHBIE apI'yMEHTBI, HCIIOJIb3YeMbIe IIPH BHIOOPE OTBETOB.

[TonHOE coBMajzieHNEe C BEPHBIM OTBETOM — 1 Gas.

Ecnu nomymieHs! ommmoOKy Witk OTBET 0TCyTCTBYeT — 0 6aymios.

3-ii THm. 3amaHue 3aKphITOTO THIA HA YCTAHOBJIEHHE COOTBETCTBUS CUHMTAETCS BEPHBIM, €CIH
YCTaHOBJICHBI BCE COOTBETCTBUS (ITO3HUIIMU M3 OJHOTO CTOJONA BEPHO COMOCTABJICHBI C TIO3UIMSIMH APYTOro
cTobma).

IomHOE CoBIaieHne ¢ BEPHBIM OTBETOM — 1 Oa.

HesepHsrii oTBeT mwiu ero orcyrcTBre — 0 0aIIoB.

4-it Tum. 3agaHue 3aKPHITOTO THIIA HA YCTAHOBICHHE IOCICIOBATEIHHOCTH CYHUTACTCS BEPHBIM, €CIH
MpaBIIbHO yKa3aHa BCs MOCIEI0BATEIbHOCTh LUPP.
ITonHOE coBMasieHNe ¢ BEPHBIM OTBETOM — | OasuI.
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Ecmu JAONYHICHBL OILIMOKH U OTBET OTCYTCTBYECT — 0 6amoB.

5-if THN. 3ajaHKUe OTKPHITOTO THIA C PA3BEPHYTHIM OTBETOM CUYHMTACTCS BEPHBIM, €CIIM OTBET COBIANACT C
JTAJIOHHBIM TI0 COJICPKAHUIO U MOJTHOTE.

IIpaBuibHEIN OTBET 32 3a/IaHUC OIICHUBACTCS B 3 Oasia.

Ecnu nonyiiena oHa ommOKa\HETOYHOCTE\OTBET MPABUIIBHBIMN, HO HE TIOMHBIN — 1 Gas.

Ecnu nonymieno 6osee 1 ommOKkn\0TBET HEMPaBHIBHBIN\OTBET OTCYTCTBYET — () OAIITOB.

[lepeyeHb TeM KOHTPOJBHBIX PaOOT MO AMCHUIUIMHE OOYYAIONIMXCS 3a04HOU (HOPMBI
o0OydeHus1, IpeICTaBIeHbI B Ta0uie 19.

Tabauna 19 — IlepeyeHb KOHTPOJIBHBIX PadOT

Ne i/m [TepeueHb KOHTPOJIBHBIX PabOT

He npenycmorpeno

10.4. MeTtoauyeckue  MaTepUaibl,  ONPEACISIONME  HPOLEAYPHl  OICHUBAHUS
WHAMKATOPOB, XapaKTEpU3YIOUUX dTanbl (OPMUPOBAHUS KOMIETCHLUN, COJIEpKaTcsi B
JOKaJbHBIX HOpPMATUBHBIX akTax [ YAII, periaMeHTUpPYIOIIUX TOPAIOK U MPOLEAYPY
MPOBEJICHUS TEKYIIEr0 KOHTPOJIS yCIIEBAEMOCTH U MPOMEKYTOUHOM aTTeCTallMi O0yJarolnxcs
I'VAIL

11. Mertoauueckue yKazaHus Ui 00Y4arOIIUXCsl IO OCBOCHUIO TUCIUTLIAHBI

11.1. Meroauueckue ykasaHus s OOy4aroIuXcs [0 OCBOEHHMIO JIEKLIHOHHOTO
MaTepuaia.

OcHOBHOE Ha3HA4YEHHE JIEKIIMOHHOIO MaTepuajnga — JIOTUYECKH CTPOMHOE, CHUCTEMHOE,
r1yOOKoe U sCHOE M3JI0KeHue yueOHoro marepuana. Ha3HaueHue COBpEMEHHOM JIEKIMM B
paMKax IUCLMIIIMHBI HE B TOM, YTOOBI MOJIyYUTh BCIO MH(OPMALMIO 110 TEME, a B OCBOCHUHU
dyHIaMEeHTANBHBIX TPOOJIEeM JUCHUIUIMHBL, METOJOB HAyYHOTO IIO3HAHHS, HOBEWUIINX
JOCTMDKEHUI Hay4yHOH MbIciau. B yueOHOM mporecce JIEKIUs BBINOIHAET METO0JI0IMUYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMAMOHHYIO (QyHKIUU. JIeKIMs pacKpbIBaeT MOHATHIHBIN anmapar
KOHKPETHOW o0siacTH 3HaHus, €€ MpoOseMbl, JaeT LeJIbHOEe MpEeICTaBlIeHUEe O AUCLUIUIUHE,
MOKA3bIBAET B3aUMOCBS3b C IPYTUMU AUCHUTIIIMHAMH.

[TnanupyemMble pe3yabTaThl IPU OCBOEHUH 00yYarOIUMUCS JEKIIMOHHOTO MaTepHaia;

— TIOJYyYEHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aMMOCBSA3aHHBIX 3HAaHUH, YpPOBEHb
KOTOPBIX OINPEAEIISIETCS LEJIEBOW YCTAHOBKOM K Ka)KJ10M KOHKPETHOMU TEME;

— TIOJy4Yy€HHE ONbITa TBOPUYECKOM pabOThl COBMECTHO C MPEIO/IaBATENEM;

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

— TOosiBJIeHUE HEOOXOAMMOro HHTEpeca, HE0OX0AUMOTO Il CAMOCTOSITENIbHON pabOThI;

— TIOJy4Y€HHE 3HAHWH O COBPEMEHHOM YPOBHE DAa3BUTUS HAyKM U TEXHUKU U O
IPOTHO3€ UX pa3BUTHs Ha OJMIKaMIINe TO/IbI;

— HayuyuTbCs METOJMYECKH oOpabaTbiBaTh MaTepuas (BBIAENATH TJIaBHBIE MBICIH U
MOJIOKEHUS, MPUXOAUTh K KOHKPETHBIM BBIBOJAM, IOBTOPSTH HUX B  Pa3IMYHBIX
bopmynupoBKax);

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

JlekuMOHHBI MaTepuan MOXKET CONPOBOXKAATbCA  JIEMOHCTpalMed CIaifoB U
UCTIOJIb30BAaHUEM DPA3aTOYHOr0 MaTepualia IpH MPOBEIEHUH KOPOTKHX JTUCKYCCHH 00
OCOOEHHOCTSIX MPUMEHEHHMSI OTAETBHBIX TEMATHK 10 TUCHHUIUIMHE.

CrpykTypa mpeaocTaBiIeHHs JIEKIIMOHHOTO MaTepualla MPOU3BOJIUTCS COIVIACHO TEMaM
pa3/iesioB AUCUUILIMHBI, PECTaBIEHHBIM B Ta0uLe 4.
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11.2. Meroauyeckue yka3aHUs IJIs1 OOYYalONMIUXCS IO BBITIOJIHEHHUIO J1a00paTOpPHBIX
pador.

B xoxe BemonmHeHUs mgabopaTOpHBIX padOT O0OyYaromUiCS OJDKEH YIIIYOUTh |
3aKpENUTh 3HAHUSA, MPAKTUYECKUE HABBIKH, OBJIAJIETh COBPEMEHHOW METOJIMKONM M TEXHUKOU
JKCIIEPUMEHTa B COOTBETCTBHHM C KBaJM(UKAMOHHON XapaKTepUCTUKON 00ydaromerocs.
BrimonHnenue 1adopaTopHbIX pabOT COCTOUT U3 IKCHEPUMEHTATBHO-TIPAKTHYECKOH, pacdyeTHO-
AHAJIMTUYECKOM YacTel U KOHTPOJIbHBIX MEPOIIPUATHIA.

BreimonHenne mabopaTopHbIX pabOT 0OydYaIOMUMCS SIBIISIETCS HEOTHEMJIEMOW YacThiO
U3YYEHUS JUCHUIUIMHBI, OMpenesiseMoil y4eOHbIM IUIaHOM, M OTHOCUTCS K CpelCTBaM,
00ecreYnBarOIINM PEIICHNE CICTYIOINUX OCHOBHBIX 3a7a4 00y4Jaroerocs:

— npuoOpeTeHHue HaBBIKOB HCCIEIOBAaHUSA IMPOIECCOB, SIBJICHUH U  OOBEKTOB,
M3Yy4aeMbIX B paMKaX JaHHOMW JUCIUIUIUHBL;

— 3aKperuvieHUe, pa3BUTHE U JCTalIM3allUs TEOPETHUUECKUX 3HAHUU, MOJYYCHHBIX Ha
JCKIUSX;

— TOJy4YeHHe HOBOM MH(OpPMALMU 110 U3y4aeMON AUCIUILIUHE;

— TnpuoOpeTeHHe  HaBBIKOB  CAMOCTOATENbHOM  paboTel ¢ J1abOpaTOpHBIM
000py/TI0BaHHUEM U TPUOOPAMH.

3ananue u TpeOGoBaHMs K IIPOBEACHUIO 1a00PATOPHBIX PadOT

JlabGoparopHas padora Nel
KomnbotepHoe MoeMpoBaHue U pacyeT BHYTPeHHeH 0CBEIleHHOCTH ITOMelleHusl
1.1 BBenenue
B nmanHo#i smaGopatopHOil pabore oOydarommecs O3HAKAMIMBAIOTCS C (PYHKIIMOHAIOM
nporpammbl DIALUX €V0 juis co3naHusi CBETOTEXHUUECKUX MPOoeKToB. PaboTa oxBaThIBaeT Bce
OCHOBHBIE ATAIlbl: OT CKAYMBAHUS U YCTAHOBKH IPOTpaMMbI 10 (PUHAIBHOTO 3KCIOPTa PacyeToB
B PDF u paccranoBok B AutoCAD unu NanoCAD.
1.2 leanb padoTsl
e OcBouTth 6a30Bble pUHLUIIEI padoThl B DIALUX evo.
o Hayuurtbcs umnoptupoBats (aiiisl B popmare .dwg.
o Pazpabotare MOJeNb MOMEIIEHHS C YYETOM apXUTEKTYPHBIX 2JIEMEHTOB (CTEHBI,
IIPOEMBI, TOTOJIKH).
o IIpoBecTn paccTaHOBKY CBETHIIBHUKOB M OOBEKTOB, padOTY C TEKCTypaMH H
MaTepHaJaMH.
e BbIMONHUTE pacyeT OCBEIIEHHOCTH, PEHCPUHT U SKCIIOPT Pe3yabTaToB.
1.3 HeoOxoauMblie MaTepuasibl M 000py/10BaHHe
o KoMmbroTep ¢ yCTaHOBJICHHOM ONEPAIIMOHHON CHCTEMOM, o iepkuBatomei Dialux
EVo.
o Tlocnenuss Bepcus nporpammsl DIALUX evo (ckaunBaeTcst ¢ opUIIMANIBHOTO caiiTa).

e Ueprex B popmare .dwg.

19



e bubiamorexku TEKCTyp, MaTepUajIoB, CBETHIIBHUKOB U 00BEKTOB (MPU HATHYUH).

e IIporpamma AutoCAD nss uMnopra pacCTaHOBOK.

1.4 MeToauka BbINOJHEHHsI pa0OThI

CHauasia He0OXOIMMO CKa4aTh M ycTaHOBUTH nporpammy Dialux EVO Ha nepcoHanbHbIi

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

u HaxkaTh Ha kHOmKy Download DIALUX evo, mocje 4ero 3amycTHTCSA MPOIeCC CKaYMBaHUS
nucTprOyTHBa OECIUIaTHON BEpCUH NMPOrpaMMbl Ha Balll IEPCOHATIBHBINA KOMITBIOTED.

[locne 3aBepmieHHMs Tpolecca CKAaYMBaHUS, HEOOXOAMMO NPOM3BECTH YCTaHOBKY
nporpamMbl  DIALUX €VO ciemyss momaroBbiM HHCTPYKIHMSM OKHA «MacTepa» YCTaHOBKU
POTrPaMMBI.

Jl1st TOro, 4TOOB!I BBINOJIHUTH JIaHHYIO Ja00paTOpHYIO paboTy HEOOXOAUMO MOATOTOBUTH
4yepTex nomenieHus B Gopmare dwg, Ui 4ero MOXHO HCIOJB30BaTh nporpamMmy NanoCAD
wiu aHanoruyHyro. Jlamee HeoOxomumo 3amyctuth nporpammy DIALUX €VO M BBINOJIHUTH
umnopr Bamero dwg gaiina.

Oran 1. 3anyck nporpammel, uMnopt dwg daiina.

[Ipu 3anycke nporpammsl DIALUX €VO mosiBUTCS cTapTOBOE OKHO IPEICTaBICHHOE Ha

puc. 1.1.

DIALuxevo
Create new project ~wch b Other togecs
T e T 1 seect your mamacturer

—

I OWGIE mport ?  swoutinforum

) [—— B o

Street Lighting

(L J—

Puc. 1.1 — CraproBoe okno nporpammel DIALUX evo
Jlanee B pasmene «Create new project» neob6xomumo BbiOpaTh myHKT «Outdor and
building planning», mocie Yero OTKpoeTcss MycTOE MPOCTPAHCTBO HOBOTO MPOEKTA, Kak

MPEICTABICHO Ha pUCYHKe 1.2.

20


https://www.dialux.com/en-GB/dialux

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 UMIIopTa (aiyioB, Kak MOKa3aHo Ha puUcyHKe 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 nporpammy. Jlanee oueHb BaXKHO MOMAcTh B MaciiTa® MOMELIEHHWH, AJI ATOro MpoBepsieM
MmaciiTab BO Bkiagke Scale momoOpare Maciitab 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 MaciuTal 3JIEMEHTOB IJIaHA TOMEIIEHUS YCTAaHOBJIEH 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 MOMELICHHS, KOTOPOE BBl UMIIOPTUPOBAU 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 MOHUToH (00BOKA) MOTHOCTHIO OBLIT 3aMKHYT.

Layout

Planta Baixa Humanizada

 New buidng
Number of storeys
| Total buiiding height

Puc. 1.5 — O6BoaKa KOHTYpa TOMEIICHUS U UCIIOJIb30BaHWEM HHCTpyMeHTa «Draw new

building»
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Janee HE0OX0MUMO OOBECTH BHYTPEHHUH KOHTYp MOMEMICHHS, JUIS STOTO HAJ0 HCIOJIh30BATh
unctpymeHt «Draw new indoor contour» Bo Brimaake «Storey and building construction» u
yOEIUTHCS, YTO MOYYHUIICS 3aMKHYTBIA TOMUTOH (cM. puc. 1.6.). Ilpu Haxkatuu knaBumm «F7»
MOXKHO BKJIIOYaTh M BBIKIIOYATh MOIOKKY Owg ¢aiina. Eciu Ha TMONMIOH HEOOXOIMMO
N00aBUTh HOBYIO TOYKY, 3TO MOYKHO CliesiaTh, Haxojsch BO Bkiamke «Storey and building

construction» KJIMKOM MpaBoii KHOITKOM MBIIIIH 110 MOJIUTOHY.

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 IIPOCTAaBUTD BBICOTY ITOMCHIICHUA, JId 3TOIr'0 B pas3zaeyi€ 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
HEOOXO0IMMO BBIOpaTh 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 BBICTABHTh 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 YCTAaHABIUBAIOTCS JIBEPH B MOMEIIEHUN TIPOEKTA.

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
MOMeIleHUEe, Kak MoKa3aHo Ha pucyHke 1.9. O6paTtute BHUMaHHE, YTO MPHU BBIJCICHUHU MMOTOJKA
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 HCIIONB30BAaTh HHCTPYMEHT «Draw new
ceiling» Bo Brmagke «Ceilingsy, mocne yero HeOOXOAUMO OOBECTH KOHTYpP MOMEIICHHS, TIe
HEoOX0MMO HapucoBaTh 1motosiok. [Tpu BeiOope ¢ynkuuu «Wall Distance» mMoxxHO co31aTh
OTCTYIl OT CTCHBl M CO3JaTh, HApUMep, KAPHU3HYIO IIOJCBETKY, U JTOrO0 HAJ0 3a1aTh
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 napamMeTpoOB HUIIY IS IOTOJIKA B TTOMEIICHUH 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, CKa4aHHBIE C caifTa
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 ¢aiina DIALUX ULD myst ocBeTuTENBHOTO
npubopa

[Tocne vero (haiia mpocTo mepeTacKuBaeTCs B MPOEKT MIPOrPAMMBL.

Jlanee CBETUIIBHUK Cpa3y MPUBS3BIBAETCS K IMOTOJIKY MPOEKTA OMEIIEHHS B IIPOrPAMME,
MpU4YeM MOHTa)XXHBIE M pPa3MEpHBbIC JTaHHBIC CBETHUJIBHUKA COBMAJAIOT C KOHCTPYKTOPCKOM
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 I/e HEeoOXOJUMO PACHOJOXKUTh CBETHIIBHUKH (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
nomoripio pyaknuu «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 JUCT: Ha3BaHUE paOOTHI, JaHHBIC CTYACHTA, TPYIIIbI U J1aTa.
BBenenue: 11eib, 3a/1a4u U KpaTKoe onrcanue Bo3moxkHocter DIALux evo.
TeopeTnyeckasi 4aCTh: OCHOBBI CBETOTEXHHYECKOTO IPOSKTUPOBAHUS U OCOOCHHOCTH PabOTHI
c.dwg.
IIpakTHyeckass 4YacTh: HTOrOBOE IMpeAcCTaBieHHWe Moaenu nomemeHus B 2J1 u 31,
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 OCBETUTEIBHBIX 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 ¢aiin B DIALux evo u npoBepuTh KOPPEKTHOCTh MacuITaba?
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 CBETHIBHUKOB U IMPOU3ZBOJUTCS 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 C 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  pacueTy  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 IIPOBECTU JETAJIbHBII pacueT OCBELIEHHOCTH [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 OecruiatHas 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 mebesin U 00beKTOB
B nmporpamme DIALux evo B paznene «Construction» JOCTYNHBI KaTajgoru meOenu: BbiOepure
HEoOX0IUMYI0 MeOellb U MepeTaluTe €€ UKOHKM B 00JIaCTh NMPOEKTA, PACIIONOKHUB JIEMEHTHI B
paboveM MOMEIIEHUH COTJIACHO 33aJJaHHBIM YCIOBHUSAM M (QYHKIIMOHATLHOMY 30HHPOBAHUIO; TPU
HEOoOXOIUMOCTH MaciiTabupyiite wmelenb C IMOMOIIBIO 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 mporpamMme JeNaTcs Ha JIBa THMA: TEKCTYpHbIE MaTepHalbl U MaTepuaibl W3
nsera. Co3gaiiTe IBETOBOM MaTepual CICAYIOIMMM 00pa3oM: TMepeiauTe BO BKIIAIKY
«Materials», HaxxMuTe KHOTIKY «Select» B MeHIO «Active material» u BeIOepuUTe pasjien 1BETOB;
BbIOEpUTE HYXHBIA [BET U MEPETAIIUTE €ro MKOHKY Ha CTEHbl WIH JIpyrHe TMOBEPXHOCTH;
AQHAJIOTMYHBIM 00pa30M 3ajaiiTe 1BeTa AJis OCTalbHBIX 00BeKTOB. Eciin npeamer mebenn umeer
OTpaKalollyl0 TOBEPXHOCTh, HACTpoHTe e€ ciemayroumM obOpa3zoM: B pasaene «Materials»
BbIOEpUTE HY)KHBIN I[BET, MIEpeHECUTe ero Ha o0beKT U B moapazaene «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 J0OaBICHUS MPO3pauHbIX M OTpaKaoIMX (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: CHavyalla yoepuTe pacyeTHbIe MI0CKOCTH
U mepeiaute B paszen o030pa pe3yiabTaToB; aKTUBUPYHTE (DYHKIHIO «I10Ka3aTh (UKTHUBHBIC
L[BETa» JUIsI OTOOpaKEHUsI pacHpeeNIeHHs] OCBEIIEHHOCTH 110 TeMIepaType LiBeTa; Monpolyiire
HECKOJIbKO BApUAHTOB pPacyeTa, BBIOpPAaB PEXUM pacyera TOJIBKO MPSAMOro ocBemieHus (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,
YCTAaHOBUTE HOPMAaTHBBI U BbIOEpUTE THIIBI IOMEIIEHUH (HapuMep, caHy3el, KOMHaTa OTJbIXa,
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 pazjaeine «Buap» 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 BBINOJHUTE TPACCUPOBKY (PEHIEPHUHI) N300pakeHusi, BIOpaB HauyaJIbHOE
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 HOBBIM (hailin»; COXpaHUTE IMOJIydyeHHbIH ¢ailn B
paboueii marke.

Jran 5. IKCHoOpT cBeTOTeXHN4ecKoro pacuera B PDF

[lepeiinure B pazmen «/lokymeHTamus», BHIOEPUTE OIIUIO «BBIOPAHHBIC BHIBOZBI JAHHBIX» U
HOKMUTE «00paboTaTh»; 3areM HaXXMHUTE KiaBumy F2 wim BeiOepuTe «KOH(UTYpHPOBATH
CTpaHMILY», YTOOBI Ha TUTYJIBHOM JIUCTE OTOOPA3HIUCH N300paKEHUs; HACTPOITe 0TOOpakeHue
HEOOXOJMMBIX BHJOB, HaXaB «KOH(UTYpHpPOBAaTH CTPAHMIy» W OOHOBHB CTpAHHIy C
BU3yalIM3alUsAMM; J100aBbTE TaJlOYKaMHU OTYETHl IO IOMELIEHHAM U cHeuuuKanuo ¢
KOJINYECTBOM U THIIOM OCBETUTEIIbHBIX PUOOPOB; COXpAaHUTE UTOTOBBIN oT4eT B popmare PDF.

Conep:xxaHue oT4yera
1. TuTyneHBIA TUCT (Ha3BaHHE pabOTHI, JAHHBIE CTY/ACHTA, TPYIIIBI, MPETIOAABATENS U JaTa
BBITIOJIHEHMUS );
2. OIJIaBJIEHUE;
3. BBeAcHHWE (AKTYalIbHOCTh TEMBI, I€Jb W 3aJa4dl J1ab0paTOpHOW pPabOTHI, KpaTKoe
OlMcaHue MpoAeTaHHOM padoThl);
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;
BBINTOJIHEHHE MTPEIBAPUTEIILHOTO 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
OCBEILIEHHOCTD, COTIOCTABJIEHUE C HOPMATUBHBIMU 3HAYCHUSIMM );
7. BBIBO/IBI (OCHOBHBIE PE3YJIbTaThl PA0OTHI, BHISIBICHHBIE HEOCTATKU U PEKOMEH/IalllN );

©

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

1. Kakue neiictBusg HEOOXOJUMO BBIIOJIHUTB JUIsl BCTABKH MeOeiau M 00BEKTOB 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 3a7aTb HOpPMAaTHUBBI OCBEILEHHOCTH JJIsi OTJAEIbHBIX IOMELIEHUI M HacCTPOUTH
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 HEOOXOIUMBIX 3JIEMEHTOB OTUeTa?

JlabGopaTopHnas padora 3
«CpaBHHTE/IbHBII aHATU3 JHEPro3QPeKTUBHOCTH NPUMEHEHUS JTUHEHHBIX JTJIOMHHECIEHT
HBIX JIAMII € 3JIEKTPOMATHUTHOM U 3J1eKTPOHHOI [IPA, InHEeHHBIX CBETOAHOIHBIX JIAMID)

[lenp paOoOTHI: W3y4YeHHE YCTPOWCTBA, MPHUHIMMNA ACHCTBUS CBETOJUOJHBIX JIAMIIL.
HccnenoBanue UX CBETOTEXHUYECKUX U ANEKTPOTEXHUUECKUX XapaKTEPUCTHUK.
3.1 Ilopsinok BBHINOJIHEHUS PadOTHI.
N3yunTh KOHCTPYKIUIO CBETOAUOJHBIX JIAMII, COCTaBUTh JCKHU3 JIaMIIbl, HA4YE€pPTUTh
ANEKTPUYECKYIO CXEMY C MYCKOPETYJMPYIOLIEH aImaparypoil, BXOJAIIEH B KOHCTPYKLIHIO
JIAMIIbI.
O3HAaKOMUTBHCSA C KOHCTPYKIMEHW 1ab0paTopHON YCTaHOBKH. B OT4€Te BBIUEPTUTH CXEMY
B3aMMHOI'O PAaCMOJIOXKEHHUS UCCIETyeMOM JIaMIIbl U JJaTUYMKAa OCBEUIEHHOCTH U C yKa3aHUEM
paccTOSTHUI MEXKy HUMHU.
N3y4nTh OCHOBHBIE TEXHUUECKHE JaHHBIE UCCIIEAYEMOM JTaMIIbI.
[ToaroroBuTh K paboTe 1a00paTOPHYIO YCTAHOBKY, AJIS 3TOTO:
-  TOJKIIOYUTH Kabeab K COOTBETCTBYIOLEMY UCCIIEIYyEMOM JIaMIle Pa3bEMy;
— YCTaHOBHUTHb JAT4YMK OCBEIIEHHOCTH Ha IITaTHOE MECTO, MOJCOEIUHHUTH €ro
Kabenp K pazpéMy «Bxon» mynbcMeTpa/TIoKCMeTpa U U3MEepUTh paccTosiHue 11
MEX1y LICHTPOM JIaMIIbl U IATYNKOM OCBEIIEHHOCTH;
— YCTaHOBMTbH HAIIPSDKEHME Ha BBIXOJIE peryisTopa HanpsbkeHus 220 B;
—  BKIIOYHTH BEIKIIIOUaTenb «ITYCKy;
— y0enuTbecs, UTO HCCleayeMas JiamMIlia U HM3MEpUTeNbHble MpUOOpbhl paboTaioT B
LITATHOM PEXHUME.
Onpenenutb TEXHUYECKHUE XapaKTEPUCTUKH JIaMIIbl B HOMUHAJILHOM pEXKHUME:
— YCTaHOBHUTbH PETYJSATOPOM HANPSHKEHHS HOMHHAIbHOE 3HAu€HHE MOTpediseMoit
JIaMIIO¥N aKTUBHOM MOMIHOCTH P=Pw;
—  HW3MEPHTH C MOMOIIBIO0 U3MEPUTEIISI MOIITHOCTU peakTUBHYIO (Q) 1 monHyto (S)
— MOIIHOCTH, HOMUHAJIbHBIE JEHCTBYIOIIME 3HadeHUs HanpsbkeHuss UH M TOKa
["&apos; korhurueHT MoHOCTH (C0S(,);
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MIPOM3BECTH C MOMOIIBIO JIFOKCMETPA/MyJIbCMETPA PsIT 3aMEPOB OCBEIIEHHOCTH E
u kodddunuenta nyiabcanuii Kn , mpuHSB OIWH M3 3aMEpPOB 32 OCHOBHOU ¢
ocBemeEéHHOCTRIO Eo;

paccuuTaTh MOMPaBOYHBINA KO3 duimeHT KH Ha HECUMMETPUYIHOCTh CHIIBI CBETA.

C(bOpMHpOBaTB OTYECT M BBIBOABI O IMPOBCACHHLIX MCCICIOBAHUAX, II0 3aJaHHIO
npenoaaBareyidi MNOCTPOUTH 3daBUCUMOCTH HU3MCPCHHBIX XapaKTCPUCTUK U 0a30BBIX 3HAYCHUM

HCCIIEYEMOM JIaMIIbI.

Bropas yactb paboThI.

N3yunTh KOHCTPYKIHMIO JIMHEWHOW JIFOMUHECIEHTHOM M CBETOJUOIHON JIAMIIbI,
COCTaBUTh ACKU3 JIAMIIbI, HAUYEPTUTh JJIEKTPUUECKHE CXEMbl BKIIOUCHUS JTFOMHUHECIEHTHBIX

JIMHEUHBIX JIAMII C 3JICKTPOMarHUTHOM M 3JIEKTPOHHOM ITyCKOPETYJIHMPYIOLIEH ammapaTrypou u

JIMHEHHOU CBETOINOIHOU JIAMIIEI.

[ToaroroBuTh K paboTe 1a00PaTOPHYIO YCTAHOBKY, JUISI 3TOTO:

MOJIKIIIOUUTH Kabellb K UCCIeAyeMOMY CBETHIILHUKY Ha MIEpeIHEl MaHeIu MOy s
«CBEeTUILHUKIN Y,

YCTaHOBUTH JaTYUK OCBEHIEHHOCTH Ha CTOJ, TMOJCOCAMHUTH €ro Kabemp K
pa3bEmMy

«Bxom» nynbcMeTpa/IFOKCMETpa;

YCTaHOBUTH HAIIPSKEHUE Ha BBIXOJE peryistopa Hanpskenus 220 B;

BKJIIFOYUTH BeIKIIOUATEIb «IIY CKy»;

yOemuThCs, 9TO HCCIeayeMas jamra U M3MEPUTENbHBIC MPUOOPHI paboTaroT B
IITATHOM PEKUME.

OHpG[[GJ'II/ITI) TCXHUYCCKHUEC XAPAKTCPHUCTUKH JIaMIIbl B HOMUHAJIbHOM PCKUMC!

YCTaHOBUTH PETYIATOPOM HAaMpPsDKEHUS HOMUHAIBHOE 3HAa4YeHHe MOoTpebisemMoi
JIaMIIO¥N aKTUBHOM MOIIHOCTH P=PH;

WU3MEPUTH C TTIOMOIIBIO U3MEPUTENST MOIIHOCTH peakTuBHYIO (Q) u momHyto (S)
MOIIHOCTH, HOMUHAJIbHBIE JeUCTBYIOIIME 3HaYeHHs HampspkeHuss UH U Toka IH,
K03 purmeHT MomHocTH (Cos<p);

MIPOM3BECTH C TIOMOIIBIO JIFOKCMETPa/NyIbCMETpa psl 3aMEpPOB OCBEIIEHHOCTH E
u Ko3pdunmenta nyapcanuii K.

HOJ'IyquHBIG JaHHBIC 3aHCECTU B Ta6J'II/IHy oTuéTa u CpaBHHUTL UX CO CIpPaBOYHBIMH

JaHHBIMH OCHOBHBIX TCXHUYCCKUX XAPAKTCPUCTHUK I/ICCJ'IC,[[yeMOI\/'I JIaMIIBI.

I/ICCJ'IGIIOBaTI) N3MCHCHHUEC CBCTOTCXHUUYCCKUX M IJICKTPOTCXHUUYCCKUX XAPAKTCPHUCTHUK
JIaMIIbI ITPpU U3MCHCHHUU HAIIPAKCHUA:

YCTAaHOBUTBH PETYJIATOPOM HANPSKEHUS MUHUMAIbHOE 3HAYEHHE BBIXOJHOTO
HaIPsDKEHUS 110 3aJaHUIO0 NIPEIoAaBaTes;

u3MeHss BbIxoJHoe HampsbkeHue oT Umin no Umax = 250 B, B HecKOJIBKHX
pexxuMax paboThl Jamibl, Bkiodas HoMUHaiIbHBIA (U=UH), CHATH MOKa3aHUSA
U3MEPUTEIISE MOLTHOCTH, JIIOKCMETPA/TIyJIbCMETPa;

0Cc000 OTMETUTH PEKUM 3aXKUTAHUS JIAMIIbBL;

paccuMTarh JUIl 3THX PEKHMOB JJIEKTPOTEXHUYECKHE MW CBETOTEXHUYECKHE
HapaMeTpsl JIAMIIbI;

C(i)OpMHpOBaTI) OTYET U BBIBOABI O HpOBe)IeHHBIX uccijea0BaHuAX, II0 3aJaHHUIO
MpernoaaBaTeliss MOCTPOUTh 3aBUCHMOCTH HM3MEPEHHBIX XapaKTepUCTUK W 0a30BBIX 3HAYCHUU
HCCIIETyEMOM JIaMITbI.
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JlabopaTopHasi paGora Ne4
CpaBHHTEILHBIH aHAJN3 OCBEIEHHOCTH, KOOPAHHAT BETHOCTH, KOPPEJIUPOBAHHOMI
LBETOBOM TeMIlepaTyphbl U CIIEKTPAJIbHOI0 pacnpeaeJeHus JIOTHOCTH BUAUMON 4YacTH
U3JIy4eHHUSs Pa3IUYHbIX HCTOYHUKOB CBeTa

4.1 lean padoTsl
Llenpto panHOM abopaToOpHOM pabOTHI SBISETCS HM3YUYEHUE XapAaKTEPUCTHK Pa3TMYHBIX
MCTOYHUKOB CBETa, TAKMX KaK OCBEIIEHHOCTb, KOppeaupoBaHHas 1iBeToBas Temneparypa (CCT),
KOOpJMHATBl I[BETHOCTU (X, Y) M OILIEHKa HMX BIHMSHUA Ha BH3yajlbHOE BocrpusTHe. [l
BBITIOJIHEHUST PaOOTHI MCIOJIb3YEeTCs MPHIIOKEHHE Ha cMapTdOHE M KaIbKYIATOPHI IepeBoaa
LIBETOBOW TEMIIEPATyphbl B KOOPANHATHI IBETHOCTU U OOPATHO.
4.2. TeopeTnueckue MoJIOKeHU s
Kak BaM y)ke M3BECTHO, OCBEIIEHHOCTh — 3TO (HOTOMETPHUECKAs BEJIMYMHA, XapaKTePU3yIOIIas
CBETOBOM MOTOK, NpUXOAALIMiica Ha enuHuLy momaan. Obo3Hauaercsa OykBoit E, usmepsiercs B
mokcax (JIK,).
OcHoBHas GopMmyiia, 0 KOTOPO MOKHO BBIYHCIIUTH OCBEUIEHHOCTh:
E=/5,
e S — IIomak, Ha KOTOPYIO HOMAIaeT CBET, M,
® — CBETOBOM MOTOK, JIM;
E — ocBemeHHoCTb, JIK.
[Tpubopsl, W3MepsIONIMEe OCBEUICHHOCTh  HA3BIBAIOTCA  JIIOKCMETPHI U OTOOpaKaroT
OCBEIIEHHOCTD B JIIOKCAX.
IIBetoBast Temmepatypa (Tcct) u3mepsiercs B KenpBunax (K) u mokaswsiBaeT, ¢ Kakou
«TeMIiepatypoi» dYEPHOTO Tela acCOUUUPYETCS NAaHHBIM OTTEHOK u3NydeHus. YeMm BbIle
LIBETOBasi TEMIEpaTypa, TeM «XoyoaHee» (Oosee roay0oil OTTEHOK) Ka)KeTCsl CBET; Mpu Ooiee
HU3KUX 3HAYCHMUSIX UCTOYHUK KaXKETCs «TEMIBIM» (00Jiee KpacHO-KENTHIN OTTeHOK). Hampumep,
Jamrna HakanuBaHus ¢ TemnepaTypoi Teer = 2700 K n3nnydaer TEMIIbIN )KENTHIN CBET, a AHEBHOU
cgeT ¢ Teer = 6500 K BocipuHIUMaeTCs KaK XOJIOIHBINA TOyOOBATHIH.
[{BeToBas Temmeparypa cBs3aHa ¢ (PU3MYECKUM IMOHATHEM aOCOJIFOTHO YEPHOrO Teja, KOTOpPOoe
UCIIOJIb3YETCS JUIs ONpEIeNIeHNs IIKaJIbl IIBETOBOW TemIepaTypbl HICTOYHUKOB cBeTa. ComHIe, a
TaKkKe BOJIb(ppaM, MPUMEHSEMBIN B JlaMIIaX HaKaJIMBaHUS, SBJISIOTCS NpUMEpaMU H3JIydaTesen,
ONM3KUX K a0COMOTHO YEPHOMY TEIY.
C mnoBbllIEHHEM TeMIlepaTypbl a0COJIIOTHO YEPHOTO Tejla LIBET €ro M3IY4YeHHs] CMEIIAeTcs B
CTOPOHY CHHETO OTTEHKA. TpAaeKTOpHs, KOTOPYIO IPOXOAUT LIBET M3IyYEHHUS NPU U3MEHEHUU
TEMIEpaTypbl, 0TOOpakaeTcsi Ha MJIOCKOCTH KOOPJAMHAT XY CHUCTEMBbI LIBETOBOTO MPOCTPAHCTBA
CIE 1931 u Ha3bIBaeTCsl KpUBOM a0COIFOTHO YEPHOTO TEJIa MIIM JIOKYCOM YEPHOTO Tea.
CIE 1931 uBeTOBBIX MPOCTPAHCTB BIIEPBBIE ONPEIEIECHBI KOJIMYECTBEHHBIE CBSI3U MEXKY:

e a) GUBMYECKMMH YUCTHIMU LIBETaMU (T.€. JUTMHBI BOJH) 3JEKTPOMArHUTHBIX KoJeOaHU
BUJUMOTO CIIEKTpa,

e 0) (OU3MONOTHYECKUM BOCHPHUSATHEM I[BETOB 4YEJIOBEKA — IIBETHOE 3pPCHHE.
MaremaTuyeckue OTHOILIEHUS, KOTOpbIE OINpPEAENSIOT ATH ILIBETOBbIE IPOCTPAHCTBA
ABIIAIOTCS BaKHEHIIMMM MHCTPYMEHTaMHU Ui yHpaBiieHUus LBeToM. OHM IO3BOJSIOT
NEPEBOJUTH Pa3IMYHble (PU3NYECKUE PEaKIMU Ha BUJIMMOE U3ITy4yeHHE B I[BET YEpHUI,
oroOpakass UX C TIOJCBETKOH, HMMEIOTCS 3alMCBIBAIOLINE YCTPOMCTBA, Takue Kak
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nudposbie (doToanmaparbl, (UKCUPYIOIIME OTBETHI OOIIEYEIOBEUECKOTO I[BETOBOTO
3pEHUS.
[Tpu nanHO# TemmnepaType CIeKTp YEPHOTO Tena AaET ONpeaesIEHHYI0 KOOPIMHATY Ha IIBETOBOM
quarpamme, HampuMmep, paspadoTraHHOW MexTyHapoIHOW Komuccuer mo ocsermenuro (MKO
niu Ha anria. CIE, npumepst crannaptoB CIE 1931, CIE 1960 UCS u T1.1.).
Koppenuposannas nserosas temneparypa (CCT) — 310 TemmnepaTypa Takoro 4€pHoOro Tena,
YpM KOOPIMHATHI Ha I[BETOBOW JauMarpamme OJKEe BCErO K KOOpAMHATaM HCCIEIyeMOTo
peaibHOTO UCTOYHMKA cBeTa. Ha pucynke 3.1 npezncraBieHa IBETOBask AMarpaMma o CTaHaapry
CIE 1931 (MKO 1931) Ha KOTOpO#i OTMEUYEHA TOYKA MPUOIM3UTEIBHBIX KOOPAUHAT IBETHOCTH
11 6enoro ceeroaunona (0,38044, 0,37675) ¢ CCT = 4000K.

LiBeToBasa gnarpamma MKO 1931

Beneln ceeToAMon

1.0

sl A

o
o
L

KoopavHaTa y
o
iS

0.0 T T T
0.0 0.2 0.4 0.6 0.8 1.0

KoopavHaTa X

Puc. 3.1 liseroBas auarpamma MKO 1931 nms 6enoBoro cBeTonnoaa

[BeroBass Temmeparypa sBISETCS TOJE3HBIM [OKa3aTelleM MpH OOCYXKIEHHUU TOJBKO
OpUOJIM3UTENIBHO OENbIX HCTOYHMKOB cBeTa. OJHAKO MaTeMaTH4YeCKH MOXHO paccuuTaThb
3HayeHne CCT i1 MCTOYHMKOB CBETa, KOTOpbIE Jaxe OJM3KO HE SBISIOTCS OEIbIMH —
HanpuMep, HaCBILICHHBIA 3eNleHbld cBetoauon u3 cucreMbl RGB Moxer umers pacueTHoe
3HaueHue CCT mpubnusurenpHo 7000 K, XOTs ero kadyecTBEHHBI IIBETOBOW BHUJ CHIBHO
ornuyaercs ot Oenoro ceeroguona npu 7000 K. ITouemy sto Tak? Iloromy uTtO 1BeroBas
TeMIreparypa sBISETCS aOCOMIOTHBIM, OJHOMEpPHBIM II0OKa3aTeleM, KOTOpBIH OMHCHIBAET
OIPECIEHHYIO TOUKY BJIOJIb KpUBOM 4epHoro tena. [lo mepe yBenuueHus 3HaueHUS LIBETOBOM
TEMIEpaTypbl Mbl JBHKEMCS Jaibllie BHU3 10 KpUBOM (BHU3 U BIIEBO, K cuHel obnactu). Ho
OOJIBIIMHCTBO MCTOYHHKOB CBETA, BKIIIOYAs €CTECTBEHHBIN JHEBHOW CBET, HA CaMOM Jiejie He
JEMOHCTPUPYIOT I[BET CBETa, KOTOPBIH TOYHO COOTBETCTBYET KpHUBOW yepHOro Ttena. Bmecro
ATOTO MBI BUJMM HE3HAUUTENbHbIE OTKJIOHEHUS OT KPUBOW YEPHOIO Tesla M3-3a aTMOC(EpHOTro
NOTJIOIIEHUsT  (€CTECTBEHHBI  JHEBHOW CBET) U  INPOU3BOJCTBEHHOW  H3MEHYHMBOCTHU
(uckycctBeHHble Jamrbl). CIOBO «KOPPEIWPOBAHHBIN» B «KOPPETUPOBAHHON IIBETOBOI
temneparype» (CCT) oTHOCHTCS K MaTEMaTHUYECKOMY IPOLIECCY, KOTOPBIA OTBEYaeT Ha BOIPOC
BBIIIIE.
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[Touemy He Bce ucTouHUKU cBeTa ¢ oauHaKoBbIMU CCT 00s3aTenbsHO OyIyT UMETh OJMHAKOBBIN
uBet? Ha rpaduke ke (puc. 3.2) BoI Haitnere nuHun i1s0-CCT mns pazmuunbix 3HaveHnii CCT
(IS0 3TO TpeyecKkoe CJIOBO, KOTOPOE O3HAYACT «PaBHBIM» WM «OJWHAKOBBII». B KOHTeKkcTe
muani 1S0-CCT 3TO O3HAuYaeT JMHWHM PABHOW KOPPEIMPOBAHHON IIBETOBOM TEMIIEPATYypPHI).
Jluanu iso-CCT onuceBator touku, 3HadeHUs: CCT koropeix oamHakoBbl. J[ms 3500K BbI
YBUJAMTE, YTO JIMHUS TPOCTHPAETCS OT JKEATOBATOTO OTTCHKA B O0JACTH HAJl KPUBOW YEPHOTO
TeNa, B TO BpeMs Kak OHa OYyJeT MepexoJUuTh B PO30BO-IIYPITYPHBIH OTTEHOK IO MEpPEe TOTO, KaK
BBI JIBUTAETECh BHU3 11O ToM ke TuHUM 1s0-CCT 3500K HIke KprBOM YepHOTO Tena.

To ectb, 1s0-CCT nuHMM Ha AUarpaMMe [BETHOCTH COCTUHSIIOT TOYKH, Y KOTOPBIX OJMHAKOBAS
KOppenupoBaHHas [[BETOBasl TEMIIEpaTypa, Jake €CIIM LIBET UX M3IYYCHHs CJIeTKa OTIMYaeTCs
M3-3a JOTOJHUTEIBHBIX OTTEHKOB, BBI3BAHHBIX CMEHICHUEM OTHOCHUTEIIBHO KPHUBOH YEPHOTO
Tena.

1.0

Benbin cBeTOAMOA
—— KpuBas 4épHoro Tena

1.0

Puc. 3.2 IigeroBas nuarpamma MKO 1931 ¢ is0-CCT nunusmu

OI[HI/IM N3 BO3MOXHBIX BapUaHTOB I NIEPEBOA CCT B KOOpJAWHAThI IBETHOCTHU XY MOXKET

CIIYKUTD CIICAYIOLICC OMITUPUYCCKOC BbIPAKCHUC!
1

T ?
n =14 203320
0.1858 — ¢’

JJIs1 HEKOTOPBIX al'alOKCHMaH,Hﬁ, HIIH

(B mpyroi#i hopme s obparHoro pacuéra).

B BapuanTe, xoraa ucxonnas BenuunHa — 3710 Tcer (B KenbBuHax), ogHa U3 3MIUPUYECKUX
bopmyn (A NpUOIU3UTENBHO «TEIUIOr0» U «HEUTPAJIbHOI0» JMAana3oHa) MOXKET BBITJISIETh
TaK:

—4.6070 x 10° x 75 +2.9678 x 10° x A +0.09911 x 10% x 7 + 0.244063, 1667K < T' < 4000K,
T~

—2.0064 x 10° x 75 + 1.9018 x 10° x 7; + 0.24748 x 10° x 7 + 0.237040, 4000K < T < 25000 K.

[Tocne HaxoXIeHUss X KOOpJAWHATa Yy OOBIYHO MPUONMKEHHO BBIUMCISETCS MO YIPOUICHHON

bopmye:
y ~=3,000 x* + 2,870 x - 0,275.
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CymectByeT Gpopmyna MaxKsmu ains oOparaoro npeodpazoBanusi (X, Y) — Tecr:

T 0.3320
©0.1858 -y’

Torna:

Teer = —449 n 3 + 3525 n? - 6823,3n + 5520,33.
D710 ynpomEéHHas SMIUPUKA, XOPOIIOo paboTaromias s OOJbIIMHCTBA UCTOYHUKOB B JIMAINa30He
ot ~2000 K 10 ~10000 K. ITpu Gomnee 3KCTpeMaNbHBIX 3HAUYEHUSX MOTYT BOSHHKATh 3aMETHBIC
HOTPELIHOCTH.
3navenue skcno3uiu (EV) — aro pororpadudueckuit mapamerp, KOTOPbI MTOMOTAET OLICHUTb,
HACKOJIBKO «SIPKUM» OyIeT CHUMOK NpHU 33JaHHBIX YCIOBUSX OCBEIIEHHOCTH, BBIIEPKKE U
nuagdparme.
Ecnn roBoputh 0 KiaccuueckoM onpeneneHun skcno3unuu npu ISO 100, To ucnomb3yercs
CJIEIYIOIIIEE BBIPAYKEHUE:

N2
EVigp = 10g2( + ) )

rjae t — BpeMsl OSKCIO3UIINHU (BBIIEPIKKA) B CEKYHAAX;
rie N — uucno amadparmel (f-number), Oe3pa3sMepHBIN IMapaMeTp, KOTOPBIH OIMCBHIBACT
OTHOCHTEJIBHBINA pa3Mep OTBEPCTHUSI 0OBEKTHBA, YepPe3 KOTOPOE MPOXOIHT CBET; OHO ONpEAECIseT,
CKOJIBKO CBETa MOMAaET Ha CEHCOP KaMephl 3a 3aJJaHHOE BPeMsI:

N =1{/D,
rae f — ¢okycHoe paccTossHue 00bEKTHBA (B METpaX UM MIJUTUMETPax);
D — nuamerp otBepcTHs nuadparMel (B T€X Ke eAMHHUIAX, YTO U ).
Yem menbmie 3Hadenue N (Hampumep, N=1.4), Tem Oombine oTBepcTHE AMadparMbl, U TeMm
OoJibIlle CBETA MPOXOJUT Yepe3 0ObEKTUB U HA00OPOT — YeM Oosbline 3HaYeHue N (Harmpumep,
N=16), Tem MeHbIIIe OTBepcTHE TuadparmMbl, 1 TEM MEHBIIE CBETA JOCTUTAET CEHCOpPa KaMEPHI.
HNCO (ISO) — 510 moka3zaTenb CBETOYYBCTBUTEIHHOCTH CEHCOpa Kamepbl WU (POTOTUIEHKH.
OTOT MmapaMeTp ONpenessieT, HACKOJbKO KaMepa YCUJIMBAET CBETOBOW CHUTHAN, KOTOPBIU
nonajaeTr Ha e€ ceHcop. [Ipu 3Hauenun ISO 100 yyBCTBUTENBHOCTh CUMTAETCS CTAaHAAPTHOM, U
CBET ycuiauBaeTcss MUHUMaibHO. Yem Beime 3HadeHue ISO, nanpumep, 400 nimm 800, tem
CHJIbHEE KaMepa YCHJIMBAeT CUTHAJl, YTO MOJIE3HO B YCIOBHUSX HEAOCTATOYHOTO OCBEIIEHUS,
HarpuMmep, BeuepoM Wik B nomemenun. OaHako yBenumdyeHue [SO compoBoxkaaercss pocToMm
YPOBHS IIyMa Ha M300pa)XKeHHH, MOATOMY B HJCANBHBIX YCIOBHSIX CTaparOTCs MCIOIB30BaTh
MUHUMAaJIBHO BO3MOKHOE 3HaueHue ISO.
3navyeHue EV mokasbiBaeT, HaCKOJIBKO CBeTas win TéMHas Oyner gortorpadus. Yem Boime EV,
TE€M MEHbIIIEe cBeTa TpedyeTcs /Ul MpaBUIbHOM 3Kcno3unuu. Hampumep, npu sipkoM COJIHEUHOM
ceere EV moxer ObiTh 14, a B TéMHOI koMHaTe EV Moker omyckathest A0 0 wiu gaxke HIDKE.
Ecnu EV paBno 0, 370 03Haudaer, 4to cBeToBas 3Kkcno3unus oueHb Huskas. s ISO 100 takoe
3HaYeHHWe JIOCTUraeTcsi, eciau coderaHue mnapamerpoB N u t yJqoOBIETBOpSIET CIENYIOIIEMY

YpPaBHEHHUIO:
N%/t = 1.
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®opmyna gna EV200

N?* ISO
¢ 100 )’

EVyy = log, (— :
roe:
« N —uncno gradparmbl,
o {— BblaepxKa B CEKYHAAX,

« [50 = 200 — 3HayeHWe CBETOYYBCTBMTENbHOCTH.

Ons I1ISO 200 dpopmyna ynpoLiaeTcs Oo:

NB
EVy = log, (T : 2) .

4.3 MeToauka BbIIIOJIHEHHUS PadoThI
4.3.1 U3mepenue napaMeTpoB HCTOYHUKOB CBeTa
YCTaHOBUTE HCTOYHHMK CBeTa Ha (UKCUPOBAHHOM pACCTOSHUM OT paboyeil MOBEPXHOCTH.
[Ipumep wucmonp30BaHUS MOOUIBHOTO ITM(PPOBOTO JFOKCMETPa M OTOOpPAKEHUS HCTOYHHKA
IIOKa3aHbl Ha pUCYHKeE 3.3.

Puc. 3.3 Untepdeiic mporpammsl IupoOBOro U3MEPHUTENST OCBEIIEHHOCTH
Hcnonw3yiiTe mpubop At U3MEPEHHs! CICTYIOIINX TapaMeTPOB:

o ocseménnocts (E), nk;

o KoppenupoBaHHas 1BetoBas reMmeparypa (CCT), K;

o mapametpsl EV (EV200 u EV100).
[ToBTOpHUTE M3MEpPEHUS ISl BCEX TOCTYMHBIX UICTOYHUKOB CBETA.

4.3.2 PacyéT KOOPAUHAT IBETHOCTH

Ucnonesyiite kanpkyasatop «CCT mia CIE 1931» nmna mepeoma m3mepenHoro CCT B
KOOPJHHATHI (X, Y), TOCTYITHBIE MO CCHUIKE:
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/
3anumure pe3yabTarsl B Tadbmuiy 3.1.
Tabmuma 3.1 — dhopma st 3amucu u3MepeHuit k mabopatopHoit padore Ne3

HcTouynuk cBeta CCT (K) |x y EV200 EV100

OCBEIIEHHOCTD

(1K)
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Hcrounuk 1

HcTounuxk 2

Hctounuk 3

EctecTBeHHEI cBET

4.3.3 IlocTpoeHne aHATUTHYECKUX 3aBUCUMOCTEN
4.3.1 Iloctpoiite rpaduk 3aBucumoctu ocBeméHHocTH (E) ot CCT mns kakIoro MCTOYHUKA
CBETa.
4.3.2 Ha mmarpamme usetHoctu CIE 1931 HaHecuTe TOYKH, COOTBETCTBYIOUIUME KaXIOMY
UCTOYHUKY CBETA.
4.3.3 Tloctpoiite rpaduk 3aBUcMMOCTH EV OT OCBEHIEHHOCTH, YTOOBI MPOJEMOHCTPHPOBATH
CBSI3b MEXKIY ATUMH ITapaMeTpaMu.
4.3.4 Jlna KaxAOro MCTOYHHMKA cBeTra paccuutaiite EV, mcronbsiys ¢GopMmyibl W 3HAYCHHS
OCBEILIEHHOCTH.
4.3.5 JIns Kaxa0oro MCTOYHMKA CBETAa PACCUMTAMTE LIBETOBOM CIBUI OTHOCUTENIBHO KPHUBOW
4EPHOTO Tela, UCHOIB3YS HopMyITy:

dmj - \/(.73 - wPlanck)2 + (y - yPla.nck)zy

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

ncenegyemomy MCTOYHUKY.

OTO NOMOXET MOHATb, HACKONbKO UCCNeayemMble NCTOYHUKKU CBETA COOTBETCTBYIOT naeanbHOMY

N31y4YeHuto abconoTHO HépHOI’O Tena.

4.3.6 Jlna KaxJa0ro McciaeyeMoro HICTOUHMKA CBETa PacCYMTaTh €ro CBETOBYIO 3(h(heKTUBHOCTD
(m):
n=a/P,
rae @ — cBeTOBOI ITOTOK, JIM;
P — notpebnsiemas MOITHOCTh HCTOYHUKA CBETa, BT.

4.3.7 CoctaBUTh OTYET O BBIIOJHEHHOW JlabopaTopHOW paboTe, B KOTOPOM HEOOXOIUMO
OTpa3MTh:

- KpaTKoe OMMCaHME LIEIH JJabopaTOpHOU pabOThl: H3yUEHHE XapaKTEPUCTUK HCTOYHHUKOB
CBeTa, TAKMX KaK OCBEHIEHHOCTh, KoppenupoBaHHas 1iBeToBas Temieparypa (CCT), koopauHaTbl
BETHOCTH (X, Y), 3HaueHue skcno3unu (EV) u ux BiausiHMe Ha BU3yaJIbHOE BOCTIPHUSTHE;

- KpaTKoe OIUCaHHe TEOPETUYECKOM YacTH, OCHOBHBIE TIIOHSATHUS, OINpPEACICHUS U
(bopMyIbl 10 TeMe 1abopaTOPHON PabOTHI.

- pacdeThl U TaOIUIy U3MEPEHHUI M BBIYUCICHHH JJIS1 BCEX MCCIIEIOBAaHHBIX HCTOYHHKOB
CBETA;

- IOCTPOEHHBIE rpauIecKre 3aBUCUMOCTH;

- aHalu3 pe3yJIbTaTOB: CPABHEHHE XapaKTEPUCTHUK HCTOYHUKOB CBETa (OCBEIIEHHOCTb,
CCT, koopAMHATHl LIBETHOCTH), OLEHKA COOTBETCTBUS pealbHBIX MCTOYHHUKOB CBETa KPUBOU
4EPHOTO TeJla, BEIBOJIBI O BU3YAIbHOM BOCIIPHSITHN M SHEPTOd(PPEKTUBHOCTH HCTOYHUKOB CBETA.

4.4 KoHTpOJIbHBIC BONIPOCHI
1. Yto Takoe OCBEMEHHOCTh, KaK OHA U3MEPSIETCS M B KaKUX €IMHUIIAX BBHIPAKACTCS?
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2. Kak ompenensercs koppenupoBaHHas 1BeroBas Temmeparypa (CCT) m mouemMy oHa
Ba)KHA MPU aHAIIM3€ UCTOYHUKOB CBETA?

3. UYrto mpexacraBisioT co00il KOOPAMHATHI IBETHOCTH (X,y) M KaK OHU CBSI3aHBI C
nuarpammoii CIE 19317

4. OObsAcHUTE, 4YTO Takoe KpHBOM uEPHOro Teida M €€ poJib B aHAM3€ CBETOBBIX

XapaKTePUCTHK.

[Touemy nuaum is0-CCT He Bcera aexar Ha KpUBOM YEPHOTO Tema?

Kak paccuurtarts 3Hauenue s3xcno3unuu (EV) u kak oHo cBsizaHo ¢ ocBeméHHOCTHIO (E)?

Yem oriimuaercsa EV100 EV200, u xak ISO BIuseT Ha SKCIIO3UITHIO?

N oo

Kakue MCTOUHMKHM CBeTa Bbl MCCIEIOBAIU, U KaK MX XApaKTEPUCTUKH (OCBEIEHHOCTD,

CCT, koopauHaThl X,y) BIUSIOT HAa BOCIPUITHE CBETa?

9. Kak MoxHO oOmeHHTHh 3(PPEKTUBHOCTh HCTOYHUKA CBETA C IMOMOINBIO TMPOBEIEHHBIX
W3MEpPEHUI?

10. Kakue 3aBUCMMOCTH OBUIH BBISABICHBI HAa TpaKax, HOCTPOCHHBIX B X0J1€ paboTHI?

JlabopatopHass pabora 5 «DHeproayaut 3HeprodddEeKTUBHOCTH ITPUMEHEHUS B
IIOMCIICHUH O6IIIGFO )41 KOM6I/IHI/IDOBaHHOFO OCBCHICHUA»

[lenb paboThI: M3y4eHHE KOJIMUYECTBEHHBIX M KAUeCTBEHHBIX XapaKTEPUCTUK OCBEIICHUS
B ITOMEIICHUN U Ha paboueM mecte. OIeHKa OCBEIICHHOCTH U ITyJIbCAIlMi CBETOBOTO MOTOKA HA
paboueM MecTe mpu o0IIeM U KOMOMHHUPOBAHHOM OCBEILICHUU.
[Topsiiok BeIMOTHEHUST PaOOTHI.
1. U3yuurp oOmue TEOpEeTHYECKUE CBEICHUS M OCHOBHBIE IOHSTHS 10 TEME
OCBEILIEHHOCTb U CBETOTEXHUYECKHUE XapaKTEPUCTUKU OCBELICHHUSI.
2. O3HaKOMHTHCS ¢ KOHCTPYKITUEH TaOOPaTOPHON YCTaHOBKH.
3. TloarotoButs k paboTe 1a0OPATOPHYIO YCTAHOBKY, JAJISl 3TOTO:
—  TOJKIIOYUTH JATYUK OCBEMICHHOCTH K pazbéMy «BXom» mylabCcMeTpa/ToKCMeTpa
Ha MOJyJIe YIIpaBJIE€HUS U KOHTPOJIS;
—  pAacMoOJIOKUTh JAaTUMK OCBEIIEHHOCTH Ha paboueM CTOJIE;
— ybenuTbes, 4YTO U3MEpUTEIbHBIE TPUOOPHI padOTAIOT B IITATHOM PEXKHUME.
4) ITpoBecTH HKCHEPUMEHT IIPU €CTECTBEHHOM OCBEILIEHHUH:
—  BBIKJIIOYUTDH OOIIEE OCBEIIEHHUE;
— TIPOU3BECTHU C MOMOIIBIO JOKCMETpa/MyIbCMETpa psJl 3aMepoB OcBelEHHOCTH E
u koo duimenta mynbcanuii Kim B pa3HbIX TOYkax paboyero croia, 3ammucarhb
MOKa3aHU4.
— HAaHECTH 3HAYEHHUS OCBEUIEHHOCTH B COOTBETCTBYIOUIMX TOYKAX HA YEPTEKE
pabouero crona;
— TIOCTPOUTH KpUBbIE TOPU3OHTAIBHOM OCBEIIEHHOCTH TIPU E€CTECTBEHHOM
OCBEIICHUHU, COEJUHUB TOUKHM C OJMHAKOBOM OCBEIIEHHOCTHIO ILJIABHBIMU
KPUBBIMU JTUHUSIMH.
5) IIpoBecTH 3KCTIEPUMEHT MPH OOIIEM OCBEIICHHUH:
— BKJIIOYHTH OOIIlee OCBEIIEHNE;
— TIPOU3BECTHU C MOMOIIBIO JOKCMETpa/MyIbCMeTpa psJl 3aMepoB OocBelméHHOCTH E
u koo durmenta mynscanuii Kn B pasHbIX TOukax paboyero crojia 3ammucarhb
MOKa3aHus;
— HaHECTHU 3HAYEHHUS OCBEHIEHHOCTH B COOTBETCTBYIOIIMX TOYKax Ha YepTexe
pabouero croa;
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— TOCTPOUTh KPHUBBIE T'OPU3OHTAIBHOW OCBEIIEHHOCTH NpU OOIIEM OCBEILEHHH,

COCIMHUB TOYKHU C OIMHAKOBOH OCBEIIEHHOCTHIO TNIABHBIMU KPUBBIMH JIMHUSMHU.
6) IIpoBecTu 3KCIIEPUMEHT NIPH KOMOMHUPOBAHHOM OCBEILEHUU:

— TOJKIIOYUTb HACTOJIBHBIM CBETUJIBHUK C JIAMIIOM HaKaJMBaHHUA OOIIETro
IPUMEHEHUS

— K DJIEKTPOPO3ETKE MOJyJIsl YIIPABICHUS U KOHTPOJIS;

— BKIIOYUTb  HACTOJBHBIM  CBETWJIIBHMK M YCTaHOBUTb  PETYJISITOPOM
HalpsDKEHUs HOMHUHAJIBHOE  3HAuYe€HUE IOTpeOiasieMOd  JaMmIod  akTMBHOM
MoItHocTu P=PH;

— TPOU3BECTH C NOMOILBIO JIIOKCMETPA/IyJIbCMETPa psijl 3aMepOB OcBeIEHHOCTH E
u ko3 dunmenta mynbcauii Km B pasHbIX TOYKax paboyero cToja 3aHeCTH
MOKAa3aHus B TaOIUILY;

— HaHeCTH 3HAa4YE€HUs OCBELIEHHOCTH B COOTBETCTBYIOUIMX TOYKAaX Ha YepTexe
pabouero croua;

— TOCTPOUTh KpHUBBIE TOPU3OHTAIBHOW OCBEIIEHHOCTH HpPU KOMOMHHPOBAHHOM
OCBEILIEHUHU, COEIMHUB TOYKH C OJIMHAKOBOM OCBEIIEHHOCTHIO IJIABHBIMU
KPUBBIMU JTUHHUSIMU.

7) IIpoBecTH 3KCIIEPUMEHT MPH PETYIUPYEMOM KOMOMHUPOBAHHOM OCBELICHUU!

- TOJKIIOYUTb HACTOJIbHBIM CBETUJIBHUK C JIAaMIIOM HakalWBaHUsS OOILIEro
OPUMEHEHHUS K JIEKTPOPO3ETKE MOIYIIS YIIPaBJIECHUS U KOHTPOJIS;

—  pacIoJIOKMUTh JAaTYMK OCBEILEHHOCTH B TOYKE pabOyero cToja, MPUHATON 3a
OCHOBHYIO; BKJIFOUYUTh HACTOJbHBIA CBETUJIBHUK U, HU3MEHAS PEryIsiTOpOM
HalpsDKeHUe, IPOU3BECTH psJl 3aMEepoB MOTpeOsIsieMoil Jammoil akTMBHOM
MOITHOCTH U OCBEHIEHHOCTH B Pa3HBIX TOUKAX paboyero crona;

— TMOCTPOUTh TIpaduK 3aBUCUMOCTH OCBEUIEHHOCTH Ha paboyeM cTojie OT
AJIEKTPUYECKON MOIHOCTU ncTouHuKa cBera E=f(P).

8) IIpoBecTu sKCIEpUMEHTHI U3MEPEHUSI SIPKOCTH 3KpaHa MOHUTOPA:

— TMOAKJIIOYHMTH JATYMK OCBEHIEHHOCTH K pazbéMy «Bxom» sipkomerpa Ha Mopyie
yIpaBiIeHUS U KOHTPOJIS;

—  PacIoJIOKHUTh JaTUYUK OCBEIIEHHOCTH B IUIOCKOCTH dKpaHa Ha paccrosHuu 1 .. .4
MM;

— TIPOU3BECTU C TOMOIIBIO SPKOMETpa Psi 3aMEpoB, M3MEHSS SPKOCTh (hoHA Ha
DKpaHe MOHUTOpPA C TOMOULIbIO0 KHOIIOK YIIPABIICHUS;

— TIPOU3BECTU C MOMOUIBIO SAPKOMETpPA PsA 3aMEPOB, U3MEHSAS MPOTrPaMMHO LIBET
(oHa Ha HKpaHEe MOHUTOPA;

9) Tlo pesynpTaTam nabopaTopHOi pPabOThl B oTuéTe CHOPMYIUPOBATH BBIBOJLI 00
OCBEIIEHHOCTH B MOMEIICHUH U Ha pabodyeM MecTe, SPKOCTH IKpaHa MOHHUTOpPA M COOTBETCTBHUE
ATUX MOKa3aTesied HOpMaM.
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Crpykrypa u dopma oTdera 0 1adbopaTopHoOil pabore

HazBaunue y‘le6HOFO 3aBCACHUA
KA®E/JIPA Ne 32
OTYET
3AILMILEH C OLIEHKOI
[IPEIIOJIABATEJIb

AOJDKHOCTDB,Y4. CTCIICHDb, 3BAHUC noaInucCh, Jara HMHHUIHAJIbI, (baMI/IJ'II/ISI

OTYET I10 JIABOPATOPHOI PABOTE

110 KypCy: CBETOTEXHHYECKHUE YCTaHOBKU U CUCTCMbI

PABOTY BbIITIOJIHAJI
CTYAEHT I'P. Ne

noAIucCh, aara HWHHUIIHUAJIBI, q)aMI/IJ'II/IH

Cankr-IlerepOypr 20
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Conep:xkanue oTyera

Hean pa6oTsI:

3agaum.

Teoperuveckue cBeieHUs

B otuere mo maGopaTopHoil paboTe 00s3aTeNbHO MOMKHBI OBITh YKa3aHbl TEOPETUYECKUE
CBEJICHHMSI, HCOOXOAMMBIE IS BBITIOJHEHUS J1a00paTopHO pabOTHl, B TOM YHWCJIC JAaHHBIE 00
YCTaHOBKE, HAa KOTOPOU BBIMOJHSIACH paboTa.

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

Otuet no abopaTtopHOi paboTe 00s3aTENbHO JOKEH COJIep’KaTh BBIBOABI MO J1a00OpaTOpHOM
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 3amuch. bubmmorpapuueckoe onucanue. O0mue TpeOOBaHUS U
IpaBUJIa COCTaBIICHHUS.

TpeboBanusg kK 0dhOPMIICHHUIO OTUYETA O JIA0OPATOPHOI padboTe

1. O6me TpeGoBaHus

1.1. B cootBerctBum ¢ ['OCT 7.32-2017 — CUBUJ. OTueT 0 HAay4IHO-HCCIEAOBATEIHCKOM
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 wuHTepBai 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 oTdera. Homep cTpaHuLbl IPOCTaBIAETCS B HU3Y KaXIOr0 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 NOMKHBI MMETh MOPSIKOBBIE HOMEpa B IpeJesiax BCEro OTYeTa, 0003HAYEeHHbIC
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 Pa3/ICIOB M IMOAPA3/CIIOB TOYKA HE CTABUTCA.

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 Ha3BaHHUE, 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 YyKa3bIBAaTh
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 PEKOMEHAYETCS  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. Hymeparus tabnui npousBoauTcs co ciaoBoM «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 ykazaHus JUIsl O0y4JalOIMUXCS 10 TPOXOKIECHUIO CaMOCTOSTEIbHOMN
paboThI

B Xo/e BBITIOJIHEHHUSI CaMOCTOSITEIBHON PabOThI, 0OYYaIOUIUICS BBIOIHICT pabOTy IO
3aJJaHUI0 ¥ TIPU METOJUYECKOM PYKOBOJCTBE IMPEIoaBaTelisi, HO 0e3 ero HermocpeJICTBEHHOIO
YUYaCTHSI.

s oOydarommxcsi 1Mo 3a04HOM (opMe OOydeHHs, caMOCTOsATeIbHas padoTa MOXKET
BKJTIOYATh B CE0s1 KOHTPOJIBHYIO paboTy.

B mporiecce BBIMOTHEHHSI CaMOCTOSITENILHON paboThl, y oOydaromierocst (GhopMupyercs
nenecooOpa3Hoe MIaHUPOBaHUE pabouero BpEMEHH, KOTOPOE MO3BOJISET UM Pa3BUBATh YMEHUS
N HABBIKM B YCBOCHHU W CHCTCMATHU3AlLIUU HpI/IO6peTaeMbIX 3HaHHﬁ, 06GCH6‘-II/IBa€T BBICOKHI
YPOBEHb YCIIEBAEMOCTH B TIEpUOJ OOYUYEHHs, IOMOTAaeT IIOJIyYUTh HABBIKH ITOBBIIICHHUS
po(hecCHOHATILHOTO YPOBHSIL.

MeroauyeckiMH ~ MaTepuallaMH,  HampaBJSIONIMMU  CAMOCTOSITENIbHYHO — paboTy
00y4aroUUX CSASBIISIOTCS:

—  y4eOHO-METOIUYCCKUN MaTepHaJl 10 TUCIHUILIHHE;

— METOJUYECKUE YKa3aHUs 10 BBIMOJHEHHIO KOHTPOJIBHBIX paboT (Ui 00ydYaroImuxcs
10 32049HOM (hopme 0OyUeHHS).

11.4. Metoauueckue yKazaHusl JUIsl OOYyYaroIMXCS II0 MPOXOXKICHHUIO TEKYLIETro
KOHTPOJI YCIIEBAEMOCTH.

Tekymuii KOHTPOJIb YCIIEBAEMOCTH MPEIYCMATPUBAECT KOHTPOJb KauyeCTBAa 3HAHUU
00y4aromuxcsi, OCYIIECTBIIEMOT0 B TEYCHHE CEMECTpa C IIeNbI0 OICHUBAHMS XO0Jla OCBOCHUS
JUCIUATIITUHBI.

[IpoBeneHune TeKyero KOHTPOJISl YCIEBAEMOCTH OCYLIECTBISETCS C MOMOIIbIO TECTOB,
npuBeJeHHBIX B Tabimie 18. OleHnBaHUE TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH OIEHHUBAETCS 110
CUCTEeMe 3aueT/ He 3a4erT.

11.5. Metoauueckue yka3zaHus A OOy4aroUUMXcs MO MPOXOXKACHUIO MPOMEKYTOUHOMN
aTTECTALlUN.

[Ipomexyrounas  artectanus  oOydarolIuXcsl — MpeAycMaTpuUBaeT  OLIEHHWBAaHUE
IPOMEKYTOUHBIX M OKOHYATENIbHBIX Pe3yJlbTaToB oOyueHHs 1mo aucuuruinHe. OHa BKIIOYAeT B
ceOst:

— muddepeHIMpoBaHHBIA 3a4eT — 23TO (opMa OIEHKH 3HAHWUM, TMOTyYEeHHBIX
00yyaromuMcs pU U3Y4E€HUU TUCHUIUIMHBI, IPU BBIIOJHEHUH KYPCOBBIX MPOEKTOB, KYPCOBBIX
paboT, HAY4HO-UCCIIEA0BATEIbCKUX PadOT U MPOXOXKIEHUU MPAKTUK C aTTECTAIIMOHHOW OLEHKOM
COTJIMYHOY, «XOPOLIO», «yIOBIETBOPUTEIBHOY, «HEYI0BIECTBOPUTEIBHO.

[TpomexyTouHasi arTecTanusi NpoBoauTCs B popme nuddepeHIIpoBaHHOTO 3a4eTa.
3ayer NpPOBOAUTCA B YCTHOM ¢(opme mo OwietaM B BHAE IOATOTOBKHM M H3JI0XKEHUS
pa3BépHyTOro oTBeTa. Bpems Ha moArotoBky oreera - 30 MUHYT
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Jluct BHeceHUs U3MEHEHUH B pabouyo MporpamMmy JUCIHUILTAHBI

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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