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AHHOTaNINA

JucuummmHa «CBETOTEXHUYECKHE YCTAHOBKH M CHUCTEMBI» BXOIUT B 00pa30oBaTEIbHYIO
IporpaMMy BbICIIEr0 00pa3oBaHUsl — IMporpaMMy OakajaBpuara Mo HalpaBiICHUIO MOATOTOBKHU/
cnenquanbHocT  13.03.02  «OnekTposHepreTuka U - 3NEKTPOTEXHUKA»  HAIpPaBJIEHHOCTU
«Iudporas sneprerukay. Jluciumimna peanusyercs kapeapon «Ne32y.

JlucuuiuinHa HaresieHa Ha ()OPMHUPOBAHKE Y BBIITYCKHHUKA CIICTYIOINX KOMITETEHITHIA:

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

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

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

[IporpammMoit AMCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIONINE BHUIbI KOHTPOJIS: TEKYIIHI
KOHTPOJIb YCIIEBAEMOCTH, MPOMEKYTOUHAs arTecTaius B hopme nudpepeHnpoBaHHOTO 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 npenoaaBaHusl 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 TMEPEIOBBIMA M TICPCIEKTUBHBIM NPHHIIUIIAMU
MPOEKTUPOBAHMS, pacueTa U YIpaBiCHHUs CETAMHM OcCBelleHus. JlucuuruinHa HpUHAIICKUT
qacTH, HOpMUPYEeMOll ydacTHUKaMH 00pa30BaTEIbHBIX OTHOLICHUH.

1.2. JucuuniuHa BXOOUT B  COCTaB  4YacTd, (OpMUPYEMOHl  ydyaCTHUKaAMU
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 OO0YYAIOLIUICS JODKEH 00JafaTh CIEAYIOIIUMU
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 HauMeHoBaHME 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 3JIEKTPOIHEPr€TUYECKOM

[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

JucuuninHa 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 BCIOMOTaTEIbHOE HCIOJIb30BAHUE 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 HCTOYHHUKOB 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 TPYTOEMKOCTH IO CEMeCTpaMm) MPeICTaBICHBI 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 npakmuueckoii n0020MOo6KuU 17 17
AyoumopHhuie 3anamus, BCETO vac. 34 34
B TOM YHCJIE:

nexru (JI), (gac) 17 17

npaktuyeckue/cemunapckue 3aastus  (113),

(dac)

naboparopusie padbotsl (JIP), (dac) 17 17

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

9K3aMeH, (Jac)
CamocmosamenvHas paboma, Bcero (Jac) 74 74
Buo npomescymounoit ammecmayuu:. 3ayer,
madd. 3auger, sx3amen (3auer, Judd. 3aq, Mndd. Hudd. 3au.
k3. %) 3au.

*k
HpHMC‘IaHI/Ie: KaHAUJIATCKHUU 3K3aMCH

4. ConepxaHue JUCIUTUTHHBI
4.1. Pacnpeznenenue Tpy10€MKOCTH TUCHUILIMHEI 110 pa3ieiaM U BUAaM 3aHATUMN.
Pa3nenpl, TeMbl AUCHUIIIMHBL U UX TPYAOEMKOCTh IMPUBEIEHBI B TabmuIe 3.

Tabmuua 3 — Pazesnbl, TeMbl TUCIMILINHBI, UX TPYA0EMKOCTh

Tlexuuu | 13 (C3)|  JIP K | CPC

Paznensl, TeMbl JUCLIMILIAHEI (uac) (aac) (4ac) (dac) (qac)

Cemectp 9

Paznen 1. OcHOBHBIE ITOJIOXKEHHS U 3TAIIbI
Pa3BUTHS CBETOTCXHUKU

Tema 1.1. OcHOBHBIE 3Tanbl pa3BUTHS
CBETOTEXHUKH

Tema 1.2. OcHOBHBIE HOIT0KEHUS OIITHYECKOTO 4 2 20
U3ITydeHUs. DHEPreTHUSCKUE BETMUMHBI U UX
oTpesieNieHue.

Tema 1.3. OCHOBHBIE MOJIOKEHUS
AIIEKTPUYECKOTO OCBEIICHHSI.

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. CBeTonmoIHBIE UICTOYHUKH CBETA.




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. 4 4 10
HuTennexTyanbHOe yIpaBlieHUuEe OCBEUICHUEM U
1M(POBBIE TEXHOJIOTHUHU 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 UCKYCCTBEHHOTO
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 3 4 10
HCIIOJIL30BAaHUA.

Tewma 4.3. Pacuer kaueCTBEHHBIX H
HAJICKHOCTHBIX IIOKa3aTe/ICH OCBETUTEILHBIX
MIPUOOPOB U CETECH OCBEIIICHHMS.

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

Paznen 5. DHepreruueckuil ayAuT U MoKa3aTeslu
Ka4ecTBa JIEKTPUIECKHUX CETeH 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: 17 17 74

Hroro 17 0 17 0 74

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

4.2. ConepxaHue pa3/iejoB U TEM JICKIIHOHHBIX 3aHATHH.
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Copep:xanue pa3iesioB U TeM JIEKIIMOHHBIX 3aHITUI MIPUBEACHO B Ta0nuIe 4.
Tabnuna 4 — CoaeprkaHue pa3esioB U TeM JEKIIMOHHOTO ITUKJIa

Howmep paznena Ha3Banue u conepxanue pasfeiioB U TeM JEKIHMOHHBIX 3aHATUN

Pa3znen 1. OcHOBHBIE MONOXKEHUS U 3TAbl Pa3BUTHUSI CBETOTEXHUKHU

Tewma 1.1. OcHOBHBIE 3Tanbl Pa3BUTHS CBETOTEXHUKHU

1 Tewma 1.2. OCHOBHBIE MOJOKEHUS ONITUYECKOT0 U3IYUCHUS. DHEPreTUUECKUE
BEJIMUMHBI U UX ONpPEJIEIICHHUE.

Tema 1.3. OCHOBHBIE MOJOXKEHUS JIEKTPUUECKOIO OCBELLIEHUS.

Pa3znen 2. MckyccTBeHHbIE HICTOUHUKH U3JIy4Y€HUs CBETA

Tema 2.1. CriekTpbl 1 TPUEMHHUKU U3Ty4eHUS. ICKyCCTBEHHBIE HICTOYHUKH
U3IIy4CHHUS.

2 Tema 2.2. TenoBble MICTOYHUKH U3JTYYEHHUS CBETA. DIICKTPUUECKUE Pa3PsIbl
B JIaMIIax.

Tewma 2.3. BbICOKOYACTOTHBIE UICTOYHUKH U31y4EHUs CBETA.

Tema 2.4. CBeToMOIHBIC UCTOYHHUKHU CBETA.

Pasnen 3. OcBerurenbHbie TPUOOPHI

Tema 3.1. Knaccudukaius 0CBETUTEIBHBIX IIPUOOPOB.

Tema 3.2. ITyckoperynupyroiire ycTpoicTBa Uit OCBETUTENHBIX TPHOOPOB.
Tema 3.3. CrtocoObI yrpaBIeHUS HCKYCCTBEHHBIM OCBEIIICHHUEM.

3 HuTennexTyansHOe yIpaBieHUE OCBEIICHHEM U IU(POBBIE TEXHOJIOTUHU B
JTAHHOM OTpacCiu.

Tema 3.4. BnusiHue COBpEMEHHBIX OCBETUTENbHBIX TPUOOPOB Ha MOKa3aTeIn

Ka4yecTBa JICKTPUICCKON SHEPTUH, HIEKTPOMATHUTHYIO COBMECTHMOCTb,
3HeprodPeKTUBHOCTD.

Paznen 4. Pacyet u npoeKTUPOBAHUE MIEKTPUUECKUX CETE UCKYCCTBEHHOTO
OCBCIICHUS

Tewma 4.1. CoBpeMeHHass HOpMaTUBHas 0a3a B 0071aCTH CBETOTEXHHUKHU U
ANEKTPUUECKUX CETEH UCKYCCTBEHHOTO OCBEIICHHUS

4 Tema 4.2. PacyeT eCTECTBEHHOTO U UCKYCCTBEHHOI'O OCBELICHUSI.
Koaddumuent ucnosnb3oBanusi.

Tema 4.3. PacueT kauecTBEHHBIX M HaJACKHOCTHBIX TTOKa3aTeIeH
OCBETUTEIHHBIX TPUOOPOB U CETEH OCBEIICHUS.

Tema 4.4. Cxembl TUTaHUS OCBETUTENbHBIX ceTeil. Knaccudukanus

OCBETHUTEIIBLHBIX CETEH 10 HA3HAYCHMUIO.

Paznen 5. DHeprerrueckuii ayIuT U OKa3aTeld KaueCcTBA AJIEKTPUUECKUX
CETEM UCKYCCTBEHHOI'O OCBEIICHHUS.

Tema 5.1. DHepreTudeckuil ayiuT U 3HEpreTuYecKoe o0cie0BaHne
IEKTPUYECKUX CETEN NCKYCCTBEHHOTO OCBEUICHMS. METOINKY U CPENCTBA
1M (ppOBOr0 MOHUTOPHUHTA.

Tema 5.2. KOHTpPOJIb 2IEKTPUYECKUX U CBETOTEXHUUECKHUX ITapaMETPOB
OCBETUTEJIBLHBIX PUOOPOB.

Tema 5.3. OCHOBBI pallOHAJIBHOTO MCIIOJIb30BaHUS HCKYCCTBEHHOI'O CBETA,

HWHKCHCPHAA 3aluTa Opr)KaIOIJ_[Cﬁ CpCAabl U YCJIOBCKA OT CBECTOBOI'O

3arpsA3HCHHA.

4.3. Tlpaktudeckue (ceMUHApPCKUE) 3aHATHUS
TeMmbl MpakTUUECKUX 3aHATHIA U UX TPYAOEMKOCTh IPUBECHBI B TAOIHIIE 5.

Tabmuna 5 — [IpakTudeckue 3aHATHS U UX TPYJOEMKOCTh




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 9
1 KomnproTepHoe MoAenMpoOBaHUE U pacyeT BHYTPEHHEN 5 1
OCBEILIEHHOCTU OMEIICHUS
KommeroTepHoe MoienrpoBaHie U PEHIEPUHT PACYETOB
2 | BHYTpEHHEH OCBEUICHHOCTH MOMEIICHHUS C YI€TOM HOPM 4 2
MUHUMAaJIbHON OCBEIIEHHOCTHU
CpaBHHTENBHBIN aHAIN3 YHEPTOAIPPEKTHBHOCTH MTPUMEHEH
3 | 3 4 3
JIMHEHHBIX JIIOMUHECHEHTHBIX JIAMII C 3JIEKTPOMarHUTHOMN
1 351eKTpoHHOU [IPA, TuHENHHBIX CBETOIMOAHBIX JIAMII
CpaBHUTENBHBII aHAaTN3 OCBEIEHHOCTH, KOOPAUHAT
LBETHOCTH, KOPPEIUPOBAHHOMN I[BETOBON TEMIIEPATYphl U
4 | cIeKTpaJIbHOTO 4 4
pacnpezeseHus INIOTHOCTU BUJUMON 4acTH U3ITy4EHUS pa3
JIMYHBIX HCTOYHUKOB CBETA
5 OHeproayuT 3Heprod(hHEeKTHBHOCTU IPUMEHEHUS B 3 5
MTOMEIIEHUH 00IIero ¥ KOMOMHUPOBAHHOTO OCBEIICHHUS
Bcero 17

Tabnuna 7 — Bunbl caMocTosTeIbHON PabOThI M €€ TPYAOEMKOCTh

4.5. KypcoBoe npoeKkTupoBaHue/ BBIIIOJIHEHUE KYPCOBOU PabOTHI

VY4eOHBIM MJIaHOM HE IPETYyCMOTPEHO

4.6. CamocrosTenbHas padoTa 00yJaroIxcs

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

. Bcero, | Cemectp 9,
Bun camocrositensHOM paboTh
qac qac
1 2 3

W3yueHne TeopeTHYecKoro Marepuasia

48 48
quciuminiel (TO)
KypcoBoe npoextuposanue (KII, KP)




PacuerHo-rpaduueckue 3ananus (PI3)

Brimonaenue pedepara (P)

[ToaroroBka K TEKyIieMy KOHTPOJIO 10 10
ycneBaemoctH (TKY)

Jomamaee 3ananue ([13) 10 10

KonTtposbabie paboThl 3a09HuKOB (KP3)

IToaroroBka K mMpoMexXyTOYHOU

arrectaruu (I1A) 6 6

Bcero: 74 74

5. IlepedyeHnb yueOHO-METOIUYECKOTO 00ECTICUCHHUS
JUISL CAMOCTOSITENTbHON PabOoThl 00y4aroIuXCs MO JUCUUTUIHHE (MOJTYJIIO)
Y4eOHO-METOINYEeCKUE MaTepHaIbl IS CaAMOCTOSITEIIbHONH Pa0OThI OOYYAIOUIMXCSl YKa3aHbl B
. 7-11.

6. IlepeueHb MEYATHBIX M ANEKTPOHHBIX YUCOHBIX U3TaHUN
[lepeueHpb neyaTHBIX U 3JIEKTPOHHBIX Y4eOHBIX U3/IaHUM MpHUBeieH B Tabaule 8.
Tabmuua 8— [lepeyeHp MeYaTHBIX U AJIEKTPOHHBIX YUEOHBIX M3TaHUI

[udp/ Kom14ecTBo 9K3eMILIIpOB B
URL a P ec bubnuorpagduyeckas ccpuika OUOIMOTEKE
P (KpoMe JIeKTPOHHBIX IK3EMILISIPOB)

Kykosa E.B. ['urnennueckue oCHOBBI
IIPOM3BOJCTBEHHOIO OCBEIEHUA. MeToabl
o0cIieZIoBaHUs U TUTUEHUYECKasl OLIeHKa
CBETOBOM cpe/bl Ha pabounx MecTax:
yuebHoe nocoowue. / E. B. XKykosa, I'. B. -
Kypenkoga; / ®I'bOY BO UTMY
Mumnznpasa Poccun, Kadenpa npodpunbHbix
TUTUEHUYECKUX TUCHUILINH. — MpKyTCK :
NIMy, 2021.-51c.

A.H. baOko. DnekTpuueckoe OCBEIEHHE U
3HeprodhPeKTUBHOCTL: yueOHOe mocodue /
A.H. baoko, C.II. Hurotun. // AcraHna: -
NznarensctBo  TOO  «Nomad Tradingy,
2015 r.—-375 c.: un.

B. JI. EnxuH. D5IeKTpU4YEeCKOE OCBELEHUE :
yue0.-meroa. nocodbue / B. JI. Enxun, A. B.
WBaneiiunk. // M-Bo oGpa3oBanus Pecr.
benapycs, ['omen. roc. Texs. yu-t um. II. O.
Cyxoro. —I'omens : ITTY uwm. I1. O.
Cyxoro, 2020. - 101 ¢

bopoasnko B.H. / «OQueproayaur cucrem
OCBElICHUsI» MeToauuecKkue YKa3aHus K
MPOBEJCHUIO  JIA0OpaTOpHBIX  pador. // -
boponsuko B.H., Crenanos A.IO.
YensOunck: Yurex-IIpodu 2018.




7. TlepedyeHb IEKTPOHHBIX 00PA30BaATEIBHBIX PECYPCOB
UH(POPMALIMOHHO-TEIIEKOMMYHUKAIIMOHHOHN ceTn « HTepHeT»
[lepeuens AIIEKTPOHHBIX o0pa3oBaTeNbHbIX pecypcoB nH(pOPMaLIMOHHO-
TEJIEKOMMYHUKAaMOHHON ceTtu «/HTepHeT», HEOOXOAUMBIX JJII OCBOCHHUS JIUCLUIUIMHBI
npuBe/ieH B Tadsmie 9.

Tabmuuma 9 — TlepedyeHb 9JIEKTPOHHBIX 0OPa30BaTEIBHBIX PECYPCOB  HH(MOPMAIIMOHHO-
TEJIICKOMMYHHKAIIMOHHOM ceTH «HTepHeT)

URL aapec HaumenoBanue
https://lib.guap.ru/jirbis2/index.php | Dnexkrponnas oudauorexa I'YAII
https://profstandart.rosmintrud.ru baza npodeccroHaabHBIX CTAHIAPTOB
https://www.dialux- KomnbroTepHoe MoieIMpOBaHNE HCKYCCTBEHHOTO
help.ru/catalog/1074 DIALux

8. Ilepeuenp HHPOPMALTMOHHBIX TEXHOJIOTUI
8.1. IlepeyeHp TPOrpaMMHOTO OOECHEYCHHUS, MCHOIB3YEeMOTO MpPU OCYIIECTBICHUN
00pa30BaTENILHOTO MPOoIEcca M0 JUCIUIIIHHE.
[Tepeuenp nUCTONIB3yeMOTr0 IPOrPaMMHOTO oOecTieueHHs npeacTaBieH B Tabuuie 10.

Tabmuna 10— [TepeueHr mporpaMMHOT0 00€CIICUCHHS

Ne i/t HaumenoBanue

1 I10 DIALux evo

8.2. IlepeueHb HH(OPMALMOHHO-CIIPABOYHBIX CHCTEM,HCIIOJIb3YEMbIX pu
OCYIIIECTBIICHUU 00Pa30BaTEIHLHOTO MPOIIecca M0 JUCIUILTHHE

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

Tabnuua 11— IlepeyeHb HHPOPMALIMOHHO-CIPABOUHBIX CUCTEM

No /1t HanmenoBanue

He npenycmorpeno

9. MarepuanbHO-TeXHUYeCKas 6a3a
CoctaB  MaTepUAIbHO-TEXHUYECKOH  0a3bl, HEOOXOIUMOW Ui  OCYIIECTBICHUS
00pa3oBaTeNbHOTO Mpoliecca Mo AUCHUILINHE, IPecTaBieH B Tabiauuel 2.

Tabmumna 12 — CoctaB MaTepHaIbHO-TEXHHUECKON 0a3bl

Ne HaunmeHnoBaHMe COCTaBHOM yacTu Howmep aynutopuu
n/m MaTepUaIbHO-TEXHUUECKOH 0a3bl (mpu HEOOXOMMOCTH)
1 | MyneTuMenuitHas JIeKIIHOHHAS ayTUTOPHS Bombmast Mopckas 67, ayn. 31-03

ni MockoBckuit mpocnekT 149
BA (ayn. 418)

2 [lepconanpHBIE KOMITBIOTEPHI C bonerrass Mopckast 67, a 31-03
npenycranoBieHHbIM [10 DIALux, nabopatopHslii nnu MockoBckuii mpocnekT 149
CTEHJ THTIA «YHEPTOAyIUT U CBETOTEXHUYECKUE BA (ayn. 418)

YCTAHOBKHW» UJIN aHAJIOTUYHBIN

10. OI_ICHO‘{HBIG cpeacTBa Ajidd MPpOBCACHU A HpOMCX(YTOqHOﬁ arTeCTalun

10




10.1. CoctaB OIICHOYHBIX CPEACTBUISI TPOBEICHUS TMPOMEKYTOYHOM AaTTECTALUH
oOyJaromuxcs Mo AUCHUIUINHE MPUBEACH B Tadnuie 13.
Tabmuna 13 — CocTaB OIIEHOYHBIX CPEACTB ISl IPOBEICHHSI IPOMEKYTOYHOM aTTeCTAIlUH

Buj npomMexxyTOUHOM aTTecTaluu [lepeueHb OLICHOYHBIX CPEJICTB

JuddepeHmpoBaHHbIN 3a4ET Crincox BOIpPOCOB;
TecTsr;

10.2. B kauecTBe KpUTEpPHUEB OIICHKH YPOBHSI C(HOPMHUPOBAHHOCTH (OCBOCHUS)
KOMIIETCHIIMA OO0y4YalrONIUMUCS TPUMEHSETCS S-0a/uThbHas MIKaia OIEHKH cPOpMHUpPOBAHHOCTU
KOMIIETEHIINM, KOTopas npuBeaeHa B Tabnuie 14. B Teyenue cemectpa MOXKET MCIOIB30BATHCS
100-0annpHast ~ mKajma ~ MOAYJBHO-PEUTHHTOBOM  CHUCTEMBl ~ YHUBEPCUTETa,  IpaBHIa
HCIIOJIb30BaHUsl KOTOPOM, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKATbHBIM HOPMATHUBHBIM aKTOM
['YAIL
Tabauna 14 —Kputepuu ouieHKH YpOBHS cHOPMHUPOBAHHOCTH KOMIETEHLIUN

Or1eHKa KOMITETEHITUH

XapakreprucTika chOpMUPOBAHHBIX KOMIIETEHIIMIA
5-0ayupHad mIKama PAKTEp (bopmp

— oOyuvaronuiics TJIIyOOKO W BCECTOPOHHE YCBOMJ IPOTPaMMHBIN
MaTepHa;

— YBEpPEHHO, JIOTHYHO, ITOCIICJIOBATEIIFHO U TPAMOTHO €T0 H3JIaraeT;

— ONMMpasiCh Ha 3HAHWS OCHOBHOW W JOMOJHHUTEIHHOU IJIUTEPATYpPHI,
TECHO MPHBSI3BIBACT YCBOCHHBIC HAYYHBIC TIOJIOKECHHS C TIPAKTUYCCKOM
JICSITCIIbHOCTBIO HAIPABJICHMUS,

— yMeJ0 000CHOBBIBAET U ApTYMEHTUPYET BBIJIBUTACMEBIC M HJICH;

— JIeJIaeT BBIBOJIBI U 0000IIEHMS;

— CBOOO/IHO BJIAJIEET CHCTEMOM CIIENHMATN3HPOBAHHBIX IIOHSITHIA.

«OTJIIMYHO»
<(Ga4YTCHO»

— 00y4JaroIuiicst TBEPIO YCBOMII IPOTPAMMHBINM MaTepuall, IpaMOTHO U
[0 CYIIECTBY W3JIaraeT €ro, ONUpasCh Ha 3HAHUS OCHOBHOU
JTUTEPATYPHI;

— HE JIONYCKAEeT CYIIECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBACT YCBOCHHBIC 3HAHMSI C NPAKTUYCCKOH JIEATEIHLHOCTHIO
HaTPABIICHUS;

— apryMEHTUPYET HAyIHBIC TTOJIOKEHUS;

— JIeJIaeT BBIBOALI H 000OIIEHHUS;

— BIIaJICET CUCTEMOM CIICIIUATU3UPOBAHHBIX OHSATHH.

«XOpOLIO»
(Ga4YTCHO»

— o0yyarouuiicss yCBOMJI TOJBKO OCHOBHOW IpPOrpaMMHBIA MaTepual,
[0 CYIIECTBY M3JIaraeT €ro, ONMpasChb Ha 3HAHUA TOJBKO OCHOBHOM
JUTEPaTypHl,

— JIONyCKaeT HeCYIIECTBEHHbIE OIINOKU U HETOYHOCTH;

— UCIIBITBIBAECT 3aTPYAHEHUS B IPAKTUYECKOM IPUMEHEHUU 3HAHWUU
HallpaBJICHUS;

— cn1abo apryMeHTUpPYeT Hay4dHbIE MOJIOKEHMS;

— 3aTpyaHsieTcs B GOpMYIMPOBAHUN BBIBOJOB U 000OIICHMIA;

— YaCTMYHO BIAJCET CUCTEMON CIIENMAIN3UPOBAHHBIX OHITHI.

«YAOBJICTBOPUTCIIEHO»
(Ga4YTCHO»

— o0OyJaromuiicss He YCBOWJI 3HAYUTEIILHOM YacTH TPOrPaMMHOTO
MaTepuana;

— IOMyCKaeT  CYIIECTBEHHbIE  OMMOKA W  HETOYHOCTH  MIpH
paccMOTpEHHH MTPOOJIEM B KOHKPETHOM HAIPaBIICHUH;

— UCTIBITHIBACT TPYAHOCTH B MPAKTHYSCKOM IMPUMEHCHUH 3HAHHIA,

— HE MOXET apryMEHTHPOBATh HAYYHBIE MTOTOKECHHUS;

— He (hOPMYJUPYET BBIBOJOB M 0000IIECHHUH.

HCYIOBJICTBOPUTCIILHO»
«HEC 3a4YTCHO»

10.3. TunoBble KOHTPOJILHBIE 3a/IaHUS WM UHBIE MaTePHAIIBI.
Bormpocs! (3agaun) nist sKk3amMeHa mpeIcTaBlieHbl B Tabmwmie 15.

Tabnuna 15 — Bonpocs! (3agaun) 11 9K3aMeHa
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Kon

Ne mi/mt [Tepedyens BonmpocoB (3a1av) 11 IK3aMeHa
MHAMKATOpa
Y4eOHBIM IJIAHOM HE MPEAYCMOTPEHO
Bomnpocs! s qudd. 3auera npeacrasieHsl B Tadmuie 16.
Tabauna 16 — Bonpocs! 1 qudd. 3agera
Kon
Ne n/mt IIepedyens BonpocoB it 1udd. 3auera
P P At g MHAMKATOpa
1-47 1. Ilepeuncnure OCHOBHBIE 3TAIIbl PA3BUTHSI CBETOTEXHUKH. K-5.J1.1

2. [lepeunrcinuTe OCHOBHBIE MOJIOKEHHUS ONTUYECKOTO U3TyYEHHUS.

3. Yto Ttakoe cBeToBoe nojue? Kaknue ero ocHOBHbIE XapaKTEPUCTUKU?
4.Pacuer UHTErPpAJIbHBIX XapaKTEPUCTUK CBETOBOT'O MOJISI TOUEYHOTO
u3inyyarens?

5. Ilonsitue cunsl cBeta. 3mepenus cuibl cBera?

6. IlonsTue cBEeTOBOTO MOTOKA. MI3MepeHus: CBETOBOTO MOTOKA?

7. IloHATHS OCBELIEHHOCTHU U SIPKOCTU. MI3MepeHust OCBEIEHHOCTH U
SIpPKOCTH?

8. CeKTpbl U3IIy4EeHHS U IPUEMHHUKHU U3JTy4YECHUS?

9. TeroBO€ U3ITYYEHUE U JIIOMUHECIICHIIUS?

10. OcHOBHBIE TOT0KEHUS TIOMUHECIIEHITAN?

11. MckyccTBEHHBIE HCTOUHUKH U3JTy4eHUs?

12. TennoBble UCTOUHUKHU ONTHYECKOTO U3Ty4eHus?

13. CBeToanoAHbIE NUCTOUHUKHU U3ITY4YECHHUS?

14. Dnextpuueckuii pa3ps B razax?

15. CBeToBbIe TPUOOPHI OJMIKHETO U JATBHETO ACHCTBUA?

16. XapakrepucTuka u KIacCU(PUKAINS CBETUIHHHUKOB?
17. MeToapl pacueTa JIEKTPUIECKOTO OCBEIICHHS U JICKTPUICCKUX

ceTel oCBelIeHUs?

18. HopmupoBanue ocemeHus. Pacuer ecTecCTBEHHOTO U
HCKYCCTBEHHOI'O OCBEILIEHUs?

19. Pa3menieHne CBETUIILHUKOB Ha IJIaHE TTOMEIICHHUS ?

20. Pacuer ocBelieHuss METO10M KO3 (UIIMEHTA UCIIOIb30BaHMS
CBETOBOI'O MTOTOKA?

21. Pacuer ocBeleHUsI METOJOM yAEIbHOW MOIIHOCTH?

22. Pacuer CWIbI CBETA, YCIOBHOW U OTHOCUTEIBHON OCBEIIEHHOCTH?
23. [lonsiTue cBeTOBOTO 3arpsisHeHUs. Kiacchl cTeneHu 3aCBETKH
Heba?

24. Metoabl pacyeTa yCTAaHOBOK HapyKHOI'O OCBEILIEHNUs?

25. BeIOOp OCBETUTENHHBIX IIUTOB, AIMAPaTOB 3aLTUTHI U
ynpaBieHus?

26. HopMmupoBaHue Hapy)KHOTO OCBelIeHUs1. CBETHIIBHUKH U OTOPHI
Hapy>KHOI'O OCBEILEHUsA?

277. MeTtonpl pacdera Hapy>KHOI'O OCBEILEHUA?
28. Buapl HCKYCCTBEHHOI'O OCBEILIEHUS 10 TUITY UCIIOJIb30BAHUSA?

29. ABapuiiHOe OCBEIICHHE U €r0 HOPMbI?
30. [IpoxekTopHOE OCBEIICHUE?
31. DHepreTHuecKuil ayIuT 3MEKTPUIECKOTO OCBEIICHUS?

12




32. CBeToBOM ayIuT 3JEKTPUUYECKOIO OCBEILIEHUS?
33. CriocoObl 3KOHOMHUU TEKTPUYECKON SHEPTUH B OCBELICHUN?

34. YopapneHue noTpedICHUEM MPU UCITOIH30BaHUU UCKYCCTBEHHOTO
OCBEILEHH?
35. YnpaBieHue KaueCTBOM OCBEIlICHUsA?

36. BinsHME OCBETUTEIBHBIX IPUOOPOB PABHOT'O THUIIA HA KAYECTBO
AIEKTPUUYECKOMN SHEPTUU B CETIX OCBEICHUs?

37. CiocoObl yrpaBiieHUs OCBEIICHUEM ?

38. CanurtapHblie MpaBUiia 1 HOPMbI OCBEIICHHOCTH HA Pa3IMYHBIX
00BEKTax YeIOBEYECKOU IeATEIbHOCTH?

39. IlousiTue KOPPETUPOBAHHON LIBETOBOU TEMITEpaTyphI?

40. OnpeneneHue KOppeaupoOBaHHON IIBETOBOM TeMIEpaTypbl
MCTOYHUKOB CBETa?

41. Metoasl pacueTa KOppEIMPOBAHHON 1IBETOBOM TeMIIEpaTyphl?
42 TlpuHnmn nercTBHs POTOAICKTPUICCKUX KOJIOPHUMETPOB?

43. OnTrueckoe U31y4eHHE U ero CIEeKTpaabHas XapaKTepucTuka’?
44. IIpueMHHUKHN ONTHYECKOTO U3ITyYEHUS, UX KIacCUu(PHUKAIMS.
WNHuTerpanbHas v CIEKTpalibHAsI YyBCTBUTEIBHOCTh TPUEMHUKOB?
45. DHepreTUYecKue BEIMUYMHBI ONITUYECKOTO U3TYYCHUS U €MHUIIBI
UX U3MEpeHus?

46. OCHOBHBIE CBETOBBIE BEJIMYMHBI U SIUHUIIBI KX U3MEPECHHUS?
47. YCTpOoMCTBO, MPUHIIUIT I€UCTBUSI, IOCTOMHCTBA, HEJOCTATKH 1
IpUMEHEHHE UHPPAKPACHBIX JaMIl HaKaJIuBaHuUs?

48-98

48. DieKTpUUeCKUi pa3psij B razax u napax MeTajjioB?
49. Knmaccudukamus OCBETUTEIIbHBIX MPUOOPOB?

50. Buael 1 cUCTEMBI OCBEILIEHMUS?
51. BriGop u pacyer pacmoiIoKeHUsI CBETHILHUKOB B TTIOMEIIIEHUU?

52. Texnuka 6€30MacCHOCTH MPU IKCILTyaTal[iH OCBETUTEIbHBIX
YCTaHOBOK?

53. CoBpeMeHHas HOpMaTHBHAS JIOKYMCHTAIHUS B 00JIaCTH
MCKYCCTBEHHOTO M €CTECTBEHHOT'O OCBEIIICHUSI B TIOMEIIIEHUSIX ?

54. CpaBHUTENbHBIN aHAIN3 €CTECTBEHHOI'O U UCKYCCTBEHHOTO
ocBerieHus?

55. ®durobuonoruyeckre SBJICHU BIUSHUS CBETA HA KUBBIE
OpraHU3MBbl U OpraHU3M YesloBeKa?

56. Iloka3zarenu KayecTBa INEKTPUUECKON SHEPTUU B JIEKTPUUECKHUX
CETSAX OCBEIIECHHUS?

57. Hame)XHOCTh CETEH OCBEIEHUS?

58. XapakTepHble THITB OTKa30B OCBETUTEIBHBIX TPHOOPOB?

59. Ilyckoperynupyromnias anmnapaTrypa B COBPEMEHHBIX
OCBETUTEIBHBIX MTPUOOpax?

60. OCHOBHBIE MPUYUHBI OTKA30B CBETOJUOJIHBIX OCBETUTEIbHBIX
puoopoB?

61. OCcHOBHBIE MPUYMHBI OTKA30B JaMIl HaKaJUBaHUS?
62.OCHOBHbIE IPUYMHBI OTKA30B ra30pa3psIHbIX CBETUILHUKOB?

63. OCHOBHBIE PUYUHBI OTKA30B JTIOMUHECLIEHTHBIX CBETUILHUKOB?

TMK-5.71.6
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64. KoMIiproTepHOE MOACIIUPOBAHUE CETEH OCBEIICHUS?

65. Meronuku u3mMepeHnii CBETOBON oTaaun?

66. Homenkiatypa nokasaresneid KayeCTBa COBPEMEHHbBIX
OCBETHUTEJIHHBIX MPUOOPOB?

67. UHTeeKTyaibHbIE CUCTEMBI YIIPABICHUS OCBEILICHUEM ?

68. CucTtembl OCBELIEHUS, BCTPAUBAEMBbIE B JPYTHE SHEPTETHUECKHE
00BEKTHI?

69. CoBpeMeHHbIE TPOOIEMBbI U IEPCIIEKTUBBI PA3BUTHS
OCBETUTEIbHBIX TEXHOJOTUIA?

70. AITOPUTMBI MHTEIJIEKTYaJIbHOTO YIPABJICHUS OCBEIICHUEM?

71. HopmupoBanue ocBenieHus. PacueT ectecTBEHHOTO U
MCKYCCTBEHHOT'O OCBEILICHHUS?

72. OnTUManpHOE pa3MEIICHUE CBETUIIBHUKOB HA IIJIaHE TIOMEILECHHUS?
73. Pacuer ocBemeHuss METOI0M KO3 PHUIIMEHTA UCTIOTb30BAHNUS
CBETOBOI'O MOTOKA?

74. IlpuHIMIBI pacyeTa OCBEIIEHUS METOIOM YAEIbHON MOITHOCTH?
75. BonpTamnepHasi XapaKTepUCTHKA ra30pa3psIHOTO MPOMEKYTKA B
namnax?

76.0OcHOBHBIE (POPMBI MIIEKTPUICCKOTO pa3psiaa B Jamrax”?

77. OCHOBHBIE XapaKTEPUCTUKU CBETHIILHUKOB U MPOKEKTOPOB?

78. 3smepeHus KoppenrpoBaHHON [IBETOBOW TeMIepaTyphl?

79. IlpuHIUIBL pacyeTa SJIEKTPUUECKOTO OCBELIEHUS U SJIEKTPHUUECKUX
ceTel ocseleHua?

80. CanurtapHbie HOPMBI paboyero ocBenieHus?

81. Ucnonb30BaHKne €CTECTBEHHOT'O OCBEILIEHHUS TP MPOSKTUPOBAHUH
ceTell ocBereHus?

82. Pa3merienne aBapuiiHbIX CBETUJILHUKOB Ha TUIAHE TTOMEIIEHUS ?
83. ABapwuiiHas OCBEIIEHHOCTh MHOTOJIIOTHBIX O0OBEKTOB?

84. IlpuHIMIIBI pacyeTa OCBEIIEHUS METOJOM YAEIHbHOM MOITHOCTH?
85. U3mepenue cuiiel ceera?

86. M3amepenune oCBEIIEHHOCTH?

87. NU3mepenue korppuienTa myabcauii?

88. [IpoOieMbl IPKOCTH YIMYHOTO OCBEIIEHUSI METAOINCOB?

89. MeTobpl pacyeTa YCTaHOBOK HAPY>KHOTO OCBEIIEHHUS?

90. Bi6op BCIOMOraTeIbHOTO OCBETUTENILHOTO 000PYyI0BaHUS?
91.06c¢cny)uBanme MPOTSIKEHHBIX CETEH YIUYHOTO OCBEIICHUS?

92. IlepcieKTUBHBIE TEXHOJIOTHH C UCTIOIb30BAHUEM CBETOIMOAHBIX
HMCTOYHHMKOB cBeTa?

93. Be16op U pacueT pacmtoioKeHHs] CBETUIILHUKOB YIIMYHOTO
ocBeleHus?

94. TloxxapHast 6€30MTaCHOCTh CETEH OCBEIICHUS ?

95. Hcnonb30oBaHuE MEPEHOCHBIX CBETOBBIX YCTAHOBOK B TOMEIICHUSX
MOBBIIIEHHOW OMaCHOCTH?

96. OcBellieHne Ha 0OBbEKTAX MOBBIIIEHHON 1 0c000 onacHOCTH?
97. ®uTobUONIOrMYECKUe SIBJICHHSI PA3TUYHBIX CIIEKTPOB cBeTa?

98. Tlokazarenu kauecTBa HCKYCCTBEHHOTO OCBEIICHUS?
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99. KoaummeHT ucnoab30BaHUsI OCBETUTEIHHBIX YCTAHOBOK?

100. KomnbroTepHO€ MOIETUPOBAHUE ECTECTBEHHON U UCKYCCTBEHHOM
OCBEIIEHHOCTH?

[lepeyenp TeMm [UIs KypCOBOTO TPOEKTUPOBAHUS/BBINOIHEHUS KypCOBOH pabOTHhI
MpeACTaBICHBI B TabmwmIe 17.
Tabmuua 17 — IlepeueHp TeM sl KyPCOBOTO MPOSKTUPOBAHMSI/BHIIIOJTHEHHUSI KYPCOBOM paboThI

No 1/ [TpuMepHBIii IepedeHb TeM Il KypCOBOI'O IPOEKTUPOBAHUS/BBIIOJIHEHUS
- KYpCOBOi1 pabOThI

Y4eOHBIM MJIAHOM HE MPEAYCMOTPEHO

Bonpockl g npoBeneHHs IMPOMEXYTOUYHOM aTTecTallud B BHJAE TECTHUPOBAHUSA
npezcTaBieHsl B Tabmuie 18.

Tabnuna 18 — IIpuMepHbIi IepeYeHb BOPOCOB JJIsI TECTOB

No . Kon
[IpumepHBIN IEpeYeHb BOIPOCOB JIs TECTOB
i/ HHIAKATOpa

1 mun. 3adanue KOMOUHUPOBAHHO2O MUNA C 8bLOOPOM 0OHO20 BEPHO20 OMBEMA
U3 uemulpex nPeoioNHCeHHbIX U 0O0CHOBAHUEM 8blOOPA

Wuctpykuus: [IpounTaiiTe TEKCT, BRIOEPUTE MPABMIIBHBINA OTBET W 3AIUIIUTE aPTyMEHTEI,
000CHOBBIBAOIIME BEIOOP OTBETA

1 UTo Takoe ONTUYCCKOE H3TYUCHUE? IK-5 J1-1
a) BunumMeie oronsku Ha HeOe IK-5 1-6
0) PactipocTpaHeHue 3IEKTPOMAarHUTHBIX BOJIH B ONTHYECKOM JTHANIa30HE
B) PactipeneneHne cBeTOBOM 2HEPTHUHU TIO TUIOIIA U

r) MexaHn4eckuii polecc paccessHus CBeTa

2 UTo Takoe YHEPreTHUYECKUN ayIUT U DHEPIeTUIECKOe 00CIIeIOBAHUE IK-5 J1-1
JJIEKTPUYECKUX CETEN UCKYCCTBEHHOI'O OCBEIIEHUA? I1K-5 J1-6
a) M3zydenune nporeccoB ayAHO3amucCy U ayAHOBOCIIPOU3BEACHUS
0) Uccnenoanue BO3ACHCTBUS 3BYKOBBIX BOJIH Ha JJIEKTPUUECKUE CETH
B) AHanmu3 ’HepronorpedieHus, 3pPeKTUBHOCTH HCIIOIE30BaAHUS
AJIEKTPOIHEPTUU U MTOUCK IMyTEH ONTUMHU3AIIUU
r) O1ieHKa SIPKOCTH M IIBETOBOM TEMITEPAaTyphl CBETA B TIOMEIICHUSIX

2 mun. 3aoanue KOMOUHUPOBAHHO20 MUNA C 8bIOOPOM HECKONILKUX 8APUAHMOE OMEema
U3 NPeONONCEHHBIX U PA3GEPHYMBIM 000CHOBANUEM 8b100Pa

Wnctpyknus: IIpouunTaiite TeKCT, BbIOEpHUTE MPaBUIBHBIE BAPUAHTHI OTBETA U
3aMUIINTE apryMEHTbI, 000CHOBBIBAIOLINE BEIOOP OTBETOB

3 2. Kakue v3 cneayromux TeXHOJIOTHH HCTIONB3YIOTCS JUIS YIPABICHHUS IK-5 I-1
CBETOTEXHMYCCKUMHU CUCTEMaMH ? I1K-5 J1-6
a) Jlummepnt
b) JaTunku ABMKEHUS
c¢) CBeroBble (DUITBTPEI

d) JIunzer
4 Kaxkue mepbl Oe3onmacHOCTH HEOOXOIMMO YUUTHIBATH IIPA YCTAHOBKE IK-5 J1-1
CBETOTEXHHYECKHUX CUCTEM? IIK-5 J1-6

a) 3amuTa oT nmeperpena

b) 3amuTa OT Biaru

¢) 3amuTa 0T KOPOTKOTO 3aMBIKAHUS
d) 3amuTa OT MbUTH
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3 mun. 3aoanue 3AKpblMoco muna Ha yCMAaHo6JIeHUe COomeemcmeust

I/IHCprKLII/ISI: HpO‘II/ITaI\/'ITC TEKCT U YCTAHOBUTEC COOTBCTCTBUC. K Kax a0 IIO3UIIKUH, JaHHOH B
JICBOM CTOJ'I6HC, HOIL6CpI/ITC COOTBCTCTBYIOIIYIO IMMO3UILINIO B IIPABOM CTOJ'I6LIC

3. ConocTaBbTE TUITBI HCTOYHHKOB CBETA K UX CHEKTPAJIbLHBIM IK-5 J1-1
XapaKTePUCTUKAM. IIK-5 J1-6
1) JIroMUHECLIEHTHBIE JIAMIIBI JTHEBHOTO CBETA
a) Bricokas mBeToBas Temrieparypa
b) Huzkas nBeroBas remreparypa

2) JlaMITbI HaKATMBAHUS
¢) benwrii cBer
d) XKentsrii cBeT
¢) Bricokas uBeronepeaaya
f) Hu3kas nBeronepenaya

IK-5 J1-1
3. ComocraBbTe TUIBI CBETUJILHUKOB K MX KOHCTPYKTUBHBIM OCOOCHHOCTSIM. IIK-5 J1-6
1) BcTpanBaeMble CBETHIBHUKH a) MoHTaX B TIOTOJIOK
2) IlogBecHbIC CBETHIILHHUKH. b) [lonBecka Ha Tpocax

c) KommnaktHeie pa3mepsl
d) bonbiue pa3mepsl

4 mun. 3aoanue 3aKpvblmoco muna Ha ycmanoejleHue noCIe008amebHOCIU

HNucrpykuus: IIpounTtaiiTe TEKCT U YCTAaHOBUTE IOCIEN0BATEIbHOCTD.
3anuIunTe COOTBETCTBYIOIIYIO ITOCIIEI0BATEIEHOCTL OYKB CII€Ba HAIIPABO

CocTaBbTe NPaBUALHYIO OCICAOBATEILHOCTD IIATOB MPOCKTUPOBAHUS IK-5 -1
CBETOTEXHMYECKON CUCTEMBI: IIK-5 J1-6

a) Br16op rcTOYHMKOB CBETA

b) Ananu3 TpeOoBaHMI OCBEIIEHUS

¢) Pa3paboTrka cxeMbl OCBeIICHUS

d) MoHTax 1 HacTpoiika 000pyIOBaHUS

CocTaBbTe MPaBUIIEHYIO ITOCJIEIOBATEIHHOCTD IIATOB CO3/IAHMUS CHCTEMBI
yIIpaBJICHHUS OCBEIICHUEM.

a) Pa3paborka nmporpaMMHOro o0ecrieueHus

b) YcraHoBKa JaTYNKOB ¥ KOHTPOJLIEPOB

¢) Onenka norpedHOCTEH

d) TectrpoBaHue U BBOJ] B OKCILTyaTAIHIO

5 mun. 3adanue omxpwvimoco muna ¢ paseepHymviM Omeemom

Wuctpykuus: [IpounTaiiTe TEKCT U 3aNMIIATE Pa3BEPHYTHI 000CHOBAaHHBIN OTBET
WY HAaIUIINTE TIPOIMYIIEHHOE CJIOBO/CIIOBOCOUETAHHE

Kakne TeXHOI0IHH UCIIOIB3YIOTCS IS CO3JIAHNS CHCTEM aBTOMATHYSCKOIO IK-5 J1-1
yIIpaBJieHHs OCBEIICHUEM M KaK OHHM paboTaroT? IIK-5 J1-6
Kakue 0CHOBHBIE IPEUMYIIIECTBA UCIIOIL30BAHUS CBETOAMOIHOIO OCBEIIEHUS
10 CPAaBHEHUIO C TPAAUIIMOHHBIMY HCTOYHUKAMU CBETaA?

[pumeuanne: CUCTEMA OLIEHMBAHWS TECTOBBIX 3AJAHUI.

1-i Tun. 3aganme KOMOMHHMPOBAHHOTO THIIA C BBHIOOPOM OJHOTO BEPHOTO OTBETa W3 YETHIPEX
MPEVIOKEHHBIX W OOOCHOBaHWEM BBIOOpa CUYMTACTCS BEPHBIM, €CIIM MPAaBWIBHO yKa3aHa muppa u
MIPHBEICHBI KOHKPETHBIE apTYMEHTHI, HCTIONB3YEMBbIE ITPH BHIOOPE OTBETA.

[onHoe coBnaeHne ¢ BEpHBIM OTBETOM — 1 Oasu.

HesepHylii oTBet miu ero orcyrcraue — 0 6aios.
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2-i THIL. 3ajaHue KOMOMHUPOBAaHHOTO THIIA C BHIOOPOM HECKOJBKMX BapUaHTOB OTBETa W3
NPE/IOKEHHBIX M Pa3BEpPHYTHIM OOOCHOBAHHEM BBIOOpA CUMTAETCSl BEPHBIM, €CIIM TPAaBUIBHO yKa3aHBI
1 pbl ¥ IpUBEJCHBI KOHKPETHBIE apI'yMEHTBHI, HCIIOIb3YeMbIE IIPH BEIOOPE OTBETOB.

ITonHOE coBIaseHue ¢ BEpHBIM OTBETOM — 1 Oami.

Ecnu nomymieHsl omMOKY Wil OTBET OTCYTCTBYeT — 0 OasuioB.

3-ii THm.  3amaHWe 3aKpHITOTO THIIA HA YCTAHOBJICHHWE COOTBETCTBUS CUYUTACTCS BEPHBIM, €CIH
YCTaHOBJICHBI BCE COOTBETCTBUS (ITO3UIIMHU M3 OZHOTO CTOJIONA BEPHO COMOCTABICHBI C TIO3UIMSIMA APYTOrO
CTOJIONA).

[TomHOE COBITaieHNE ¢ BEPHBIM OTBETOM — 1 Oam.

HesepHsrif oTBeT mwitH ero orcyTcTBre — 0 0aoB.

4-i THIL 3a,uaH1/1e 3aKpPBITOr0 THIIA Ha YCTAHOBJICHUC IMOCJICAOBATCIBHOCTHU CUUTACTCA BEPHBLIM, CCJIN
IMpaBUJIbHO YKa3aHa BCA MMOCJICA0OBATCIbHOCTD III/[(l)p.

[lonHoe coBnaaeHue ¢ BCPHBIM OTBCTOM — 1 6amn.

Ecnu JONYHICHBL OIIMOKY UK OTBET OTCYTCTBYECT — 0 6aoB.

5-if THN. 3agaHue OTKPBHITOTO THIA C Pa3BEPHYTHIM OTBETOM CUHTAETCS BEPHBIM, €CIIM OTBET COBIAJACT C
STAJOHHBIM 110 COJICP>KAHHIO U MOJTHOTE.

[IpaBuIIBHBIHM OTBET 3a 3a/laHNe OLICHUBAeTCA B 3 Oaia.

Ecnm nonynieHa ojHa omuOKa\HETOYHOCTE\OTBET MPABUIIBHBIA, HO HE TOMHBINA — 1 Oail.

Ecmn nonynieHo 6onee 1 ommoOku\oTBeT HenpaBHIIBHBII\OTBET OTCYTCTBYET — () OQJLIIOB.

[lepeyeHb TeM KOHTPOJBHBIX PaOOT MO AMCUUIUIMHE OOYYAIONIMXCS 3a04HOU (HOPMBI
0o0ydeHus1, IpeICTaBICHbI B Ta0mie 19.

Tabmuna 19 — IlepeyeHb KOHTPOJIBHBIX PadOT

Ne /i [TepeyeHb KOHTPOJIBHBIX PAOOT

He npeaycmoTtpeno

10.4. Meroguueckue  Marepuaibl,  ONPEACIAIOIIME  HPOLEIypbl  OLIEHUBAHMS
WH/IMKATOPOB, XapaKTEPU3YIOMIUX dSTanbl (HOPMUPOBAHMS KOMIIETCHIMH, COAEp)KaTcs B
JOKAJIBHBIX HOpMaTuBHBIX akTax [YAII, pernameHTUpyHOIIMX MOPALOK U IPOLEAYPY
MIPOBEJCHUS TEKYLIEr0 KOHTPOJIS YCIIEBAEMOCTH U MPOMEXKYTOUHOM aTTecTali 00yJaromuxcs
I'VAIL

11. Meroaudeckue yka3aHus I 00y4JaOIIUXCs IO OCBOCHUIO JUCITUTUTHHBI

11.1. Metoauueckne yka3zaHus [ OOYYalOIIMXCS 10 OCBOGHMIO JIEKIMOHHOTO
MaTepuana.

OcCHOBHOE Ha3HAuYCHME JICKIIMOHHOIO Marepuanga — JIOTHYECKH CTPOHWHOE, CUCTEMHOE,
riyOOKoe U SICHOE W3JIoKEeHHe yueOHoro marepuana. HasHadeHune cCOBpEeMEHHOM JeKIuu B
paMKax TUCUUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(POPMAIMIO MO TEME, a B OCBOCHUU
(byHaaMeHTaNbHBIX MpoOJeM JUCHUUIUIMHBI, METOJOB HAayyHOro IIO3HAHMS, HOBEWUIIMX
JOCTHKEHUI HayyHOW MbIcau. B yuyeOHOM mpoliecce JIEKIHs BBIIOJIHSAET METO/I0JIOIMUYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKIMU. JIeKIUs packpbIBaeT MOHATUHHBIN anmapar
KOHKPETHOW 00sIacTH 3HaHuUs, €€ MpoOJIeMbl, JaeT LEeIbHOE IPEACTaBICHUE O AUCLUILINHE,
MOKA3bIBAET B3aUMOCBS3b C IPYTUMU AUCLUIIIIMHAMH.

[InaHupyeMble pe3ynbTaThl IPU OCBOEHUU 00YYaIONIMMHUCS JEKIIMOHHOIO MaTepuaa;

— TIIOJIy4YEHUE COBPEMEHHBIX, IEJIOCTHBIX, B3aUMOCBS3aHHBIX 3HAaHWW, YPOBEHb
KOTOPBIX OINPEAEIAETCS LIEIEBOM YCTAHOBKON K Ka)KIOW KOHKPETHOU TEME;

— TIOJIyY€HHE OIbITa TBOPUECKOI pabOThl COBMECTHO € MPENoJaBaTeIeM;

— pa3BuTHE NPOPECCHOHATBHO-IENOBBIX  KauyecTB, JIIOOBM K  TpeAMETy H
CaMOCTOSATEJIBHOIO TBOPYECKOTO MBILLIJICHUS.

— TOsBJIEHUE HEOOXOAMMOro HHTEpeca, HE0OXO0AUMOTO Il CAMOCTOSITENIbHON pabOThI;
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— TOJy4YeHUE 3HAHUM O COBPEMEHHOM YPOBHE pPa3BUTHSI HAYKM M TEXHUKH U O
MPOTHO3€ UX Pa3BUTHS HA ONIMKAKNIIINE TOIbL;

— HAYYUTHCS METOAMYECKH 00pabaThiBaTh MaTepwal (BBIACIATH TJIaBHBIC MBICTU U
MOJIOXKEHUS, TPUXOJUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPATh HMX B  Pas3IMYHBIX
(hopMyIHpOBKax);

— TOTy4YeHHE TOYHOTO TOHUMAHUS BCEX HEOOXOIUMBIX TEPMHHOB U TIOHSATHH.

JIeKuMOHHBIA MaTepuall MOXKET COMNPOBOXKIATHCS JEMOHCTpalUMel ClaiioB U
UCIIOJIb30BAaHUEM pa3aTOYHOrO0 MaTepuajga IMpH MPOBEICHUU KOPOTKHX JHUCKYCCUH 00
O0COOEHHOCTSIX MPUMEHEHHS OT/ICTBHBIX TEMATHK 1O JUCIUTLINHE.

CtpyKkTypa mpenocTaBiIeHUsl JIEKIIMOHHOTO MaTepuaia MPOU3BOJUTCS COTJIACHO TeMaM
pa3ziesoB TUCIUIUIMHBI, TIPEICTABICHHBIM B TaOHIIC 4.

11.2. Meroauueckue yKazaHusi A OOYYaloIUXCsS IO BBIMOJHEHHIO JIAOOPaTOPHBIX
pabor.

B xone BeimonHeHus 1a0OpaTOpHBIX pPA0OT oOydarouics JOJKEH YriayOuTh H
3aKpENUTh 3HAHUS, NMPAKTUYECKHE HABBIKH, OBJIAJETh COBPEMEHHONM METOAMKOM M TEXHUKOU
OKCIIEPUMEHTAa B COOTBETCTBHHM C KBAJU(PHUKAIMOHHONH XapaKTEPUCTHKOH 00ydaromerocs.
Beinonnenue n1abopaTopHbIX paboOT COCTOMT M3 3KCIEPUMEHTAIbHO-IPAKTUYECKOM, pacyeTHo-
AQHAJIMTUYECKON YaCTeH U KOHTPOJIBHBIX MEPOIIPUATU.

Beinonnenue 51abopaTopHbIX paboOT OO0yYaromUMCs SIBJISETCS HEOThEMJIEMOM YacTbhiO
U3YYEHUs JUCLUIUIMHBI, ONpENeNseMOll Y4eOHbIM IUIAaHOM, M OTHOCUTCSI K CpEICTBaM,
o0ecreynBaroIuM pelIeHUe CIeIyIOIUX OCHOBHBIX 33/a4 00y4aromerocs:

— T[pHOOpeTeHHEe HaBBIKOB HCCIEIOBaHMs IPOLIECCOB, SBIEHUH U  OOBEKTOB,
M3Y4aeMbIX B paMKax JJaHHOM JUCIUILINHBL,

— 3aKpeIuleHHEe, Pa3BUTHE U JeTajlu3alls TEOPETUYECKUX 3HAHUU, MOJYyYEHHBIX Ha
JEKLUSX;

— IOJIyuyeHHe HOBOM MH(OpMAIMK 10 U3y4aeMOH TUCHUIIMHE;

— T[pHOOpeTeHHe  HABBIKOB  CAMOCTOSTEIbHOW  paboThl ¢ 1abOpaTOpHBIM
000pyTI0BaHUEM U TPUOOPAMH.

3amanie 1 TpeOOBaHMs K ITPOBEIEHUIO Ja00PATOPHEIX padoT

JlabopaTopnasi padora Nel

KomnbloTepHoe MoaeMpoBaHue M pacyeT BHYTPeHHeH 0CBEeIIeHHOCTH NOMelleHusl
1.1 Beenenue
B nannoit nabopatopHoit pabore oOOydaromIMecss O3HAKaMJIMBAIOTCS C  (PYHKIIMOHAIOM
nporpamMbl DIALUX €V0 ans co3iaHusi CBETOTEXHUYECKUX MPOEKTOB. PaboTa oxBaThiBaeT Bce
OCHOBHBIE ATAIlbl: OT CKAYMBAHUS U YCTAHOBKH IPOTPaMMBbI 10 (PUHAIBHOTO 3KCIOPTA PacyeToB
B PDF u paccranoBok B AutoCAD nmm NanoCAD.
1.2 Heab padoTbl

e OcBourts 6a30Bble puHIHIEI padoTs B DIALUX evo.

o Hayuurtbcs umnoptupoBath (aiiisl B popmare .dwg.

o Pazpabotarh MO/ETH TOMEIEHHS C YUETOM apXUTEKTYPHBIX FJIEMEHTOB (CTEHBI,

MIPOEMBI, TOTOJIKH).
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o IlIpoBectu paccTaHOBKY CBETHJILHUKOB U 00BEKTOB, paboTy € TEKCTypaMu U
MaTepuaIamH.

e BrInonHUTH pacyeT OCBELIEHHOCTH, PEHAEPUHT U IKCIIOPT PE3yIbTATOB.

1.3 Heo0xoaumblie MmaTepuajbl U 000py10BaHHe

o KoMmbroTep ¢ yCTaHOBJICHHOM ONEPAIIMOHHON CUCTEMOH, noiaepkuBatomeid Dialux
EVo.

o Tlocnenusist Bepcus mporpammsl DIALUX evo (ckaunBaeTcs ¢ 0(hUIIMAIBHOTO CaifTa).

e UYeptex B popmare .dwg.

e bubnuoreku TekcTyp, MaTepUaIoB, CBETUIHLHUKOB U 00BEKTOB (MPU HAIUYHH).

e IIporpamma AutoCAD nis uMnopTa pacCTaHOBOK.

1.4 MeToauka BbINOJIHEeHHsI padoThI

CHauasia He0OXOIMMO CKa4aTh M ycTaHOBUTH nporpammy Dialux EVO Ha nepconanbHbIi

KOMITBIOTEP, VIS TOr0 HE0OXOIUMO TiepeiTH 1o cebiike: https://www.dialux.com/en-GB/dialux

U Haxarh Ha kHonky Download DIALUX evo, mocie 4yero 3amyCTHTCSl MPOLIECC CKaYyMBaHHs
nucTprOyTHBa OeCIuIaTHON BEpCUU NMPOrpaMMbl Ha Balll IEPCOHATIBHBINA KOMITBIOTED.

Ilocne 3aBepumieHMs Tpoliecca CKa4MBAaHUS, HEOOXOAMMO IIPOM3BECTH YCTAHOBKY
nporpammbel  DIALUX €vVO cieays MOIIAaroBbIM HMHCTPYKIMSIM OKHA «MacTepay YCTaHOBKHU
POTrPaMMBI.

Jlnist TOro, 4TOOB!I BHINOJIHUTG JIaHHYIO Ja00paTOpHYIO paboTy HEOOXOAUMO MOATOTOBUTH
yepTex nomenieHus B Gopmare dwg, Ui 4ero MOXHO HCIONB30BaTh nporpamMmy NanoCAD
WM aHanoruyHyro. Jlanee HeoOxonumo 3amyctuth nporpammy DIALUX €vO u BBINONIHUTH
umnopt Bamero dwg gaiiiaa.

Oran 1. 3anyck nporpammel, uMnopt dwg ¢aiina.

[Ipu 3amycke nporpammsl DIALUX €VO mosiBUTCS cTapTOBOE OKHO IpPEICTaBICHHOE Ha

puc. 1.1.
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DIALuxevo

Create new project

ey Outionr 2 buikding planeing

I OWGDXF mport

[ oo

Propect history &5 empty

Street Ughting

PEB simpie indoor planeing

Puc. 1.1 — CraproBoe okno nporpammsl DIALUX evo
Jlanee B pasmence «Create new project» Heobxomumo BbIOpaTh myHKT «Outdor and
building planning», mocne 4ero oTKpoeTcs MycTOE€ MPOCTPAHCTBO HOBOTO MPOEKTa, Kak

IIPEJICTABICHO Ha pUCYHKE 1.2.

Puc. 1.2 —IlycToe npocTpaHcTBO HOBOTO IpoekTa mporpamMbl DIALUX evo
B neBoM BepxHeM yrily HaXOauTcs BKIaka «Drawingsy» rae pacronaraercs MEHIO

Import DWG, nociie gero oTkpoercsi OKHO HMITOpTa (paiiiioB, Kak MoKa3aHo Ha pucyHke 1.3.
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Puc 1.3. — Oxno umnopra DWG dgaiina B nose npoekra nporpamMmmel DIALUX evo

HaxonuMm Ha xommbroTepe (aiin yepTeska BHYTPEHHHUX IMOMEIICHUNA U UMIIOPTUPYEM €T0
B mporpammy. Jlaimee oueHb BaKHO MOMACTh B MaciuiTa® MOMELICHHWH, JJISi ATOTO IpOBEpsieM
maciiTad BO Bkiaake Scale momoOpare Maciitab B MeTpax WM CaHTHMETpax, Jalee

HE00X0IMMO IIPOBEPUTH pa3Mephl MOMELICHUS UCIIONb3Ysl HHCTPYMEHT <«JIMHEWKa», cM. puc. 1.4.

* B wtone
| B recadon..

=
L |

R

[
|
[ —
|
|
T

I —

Puc. 1.4 — IIpoBepka COOTBETCTBHS MAacIITA00OB JIIEMEHTOB MIOMEIICHUSI B IPOEKTE

[Tocne Toro, kKak MacmTad HIMEMEHTOB TJIaHA TTOMEIICHHS YCTAaHOBIIEH KOPPEKTHO
00s13aTeNTbHO COXPAaHUTE MPOCKT B TY IMAIKY, B KOTOPOU BBl paboTaeTe.

Ortam 2. [loctpoeHune moMemnieHus.

s Ttoro, 4ToOBI BBIMOJHUTH MOCTpOCHHE TMoMelieHus B mpoekre DIALUX evo

HCO6XOZ[I/IMO oOBecTH KOHTYp IMOMCHICHU, KOTOPOC BbI UMIIOPTUPOBAJIN U3 BALICTO de (1)3171.]13,
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IUIsL 3TOr0 HEeoOXOAMMO BHIOpaTh BKIAAKy «Site» W KIukHYTh Ha AeiictBue «Draw new
building», nanee HeoOX0aMMO OOBECTH KOHTYp Balllero MOMEIICHHs KaK MOKAa3aHO Ha PHCYHKE

1.5. BaxxHo 4T00BI MOTUTOH (00BOJIKA) MOJHOCTHIO OBLT 3aMKHYT.

Layout

Planta Baixa Humanizada

Puc. 1.5 — O6BoKa KOHTYpa MOMEIICHUS U UCTIOIb30BaHUEM HHCTpyMeHTa «Draw new
building»
Janee HE0OX0MUMO 0OBECTH BHYTPEHHUH KOHTYp MOMELICHHS, Ul STOTO HAJ0 HCIOJIh30BATh
unctpymeHnt «Draw new indoor contour» Bo Biiaake «Storey and building construction» u
yOeIUThCS, YTO MOJYYUIICS 3aMKHYTBIH MOJTUTOH (cM. puc. 1.6.). Ilpu Haxkatuu knaBumm «F7»
MOYKHO BKJIOYAaTh W BBIKIIOYATh MOMIOKKY OdwWQ daitma. Ecniu Ha mONMMroH HE0OXOIUMO

N00aBUTh HOBYIO TOUKY, 3TO MOXKHO CJlieNiaTh, Haxojsick BO Bkiamke «Storey and building

construction KJIMKOM MPaBoi KHOMKOM MBIIIH MO MOJUTOHY.

Puc. 1.6 — O6BoKa BHYTpEHHETO KOHTYpA MOMEIIEHHUS U UCTIOIh30BaHNEM HHCTpyMeHTa «Draw

new indoor contour» Bo Biiazake «Storey and building constructiony
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Jlasee HEOOXOAMMO MPOCTABUTH BBICOTY MOMEIICHUSI, [T ATOTO B pasjerne npoekra «Storey and

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

Storey and butding construction

Generate outputs for this storey

Import DWG

Puc. 1.7 — YcraHoBKa BBICOTBI IOMELIECHUS B IPOEKTE
Oran 3. [TocTpoeHune aBepei U OKOH.

Hnst Toro, 4roObl 100aBUTH B pabouee IMOMENIEHHE IMPOEKTa OKHO, B MpPOTrpaMme
HEOOXOAMMO BBIOpaTh pasfen npoekTa (BKIAAKY) «Aperturesy, BbIOpaTh MeHIO «Active
aperture» BbIOpaTh COOTBETCTBYIOIIEE MPOEKTY OKHO U3 MpeAaraéMblX BapUaHTOB, IOCIIE YEro
IIEpPETalIUTh €ro B I10JI€ MOMEIIEHUs MPOEKTa, KaK Moka3aHo Ha pucyHke 1.8. IloxpoBHATs 1

TOYHO BBICTABUTh Pa3Mepbl OKHa MOXKHO C MOMOIIbI0 HHCTpYMeHTa Scale.

= ® Objects | # Favourites | Catalogues

SRR R(®)

3wingwind | Arched window | Door (standa_ | Roof window.

O (| & LH

Puc. 1.8 — IIpouecc no6aBieHnsi OKOHHBIX TIPOEMOB B TTIOMEIICHUE TIPOEKTA
AHAJOTMYHBIM 00pa30M yCTaHABIMBAEM OCTAIbHBIC OKOHHBIC TPOEMBI B IIOMEIIICHUN
MPOEKTA.
Jlanee Mo TakoMy e MPUHIUIY YCTaHABIUBAIOTCS ABEPU B MMOMEIIEHUH MPOEKTA.
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Ortam 4. [locTpoeHne MOTOIKOB B TOMEIICHUH TIPOEKTA.

JIns aBTOMaTHYECKOTO TIOCTPOCHHS IOTOJKAa HEOOXOAMMO MEepeHTH BO BKIAJIKY
«Ceilings» u BbeIOpaTh neiictBue «Insert ceiling into room» u BeIOpaTh COOTBETCTBYIOIICE
HIOMEIIICHHE, KaK [M0Ka3aHo Ha pucyHke 1.9. O0partute BHUMaHUE, YTO MPU BBIACICHHN MOTOJIKA
MO>KHO MEHSTH €ro mapaMeTpbl BBICOTHI M OTCTYIIA OT CTEHBI, KOTOPbIE OTOOpaXKEHBI cjeBa Ha

pucyske 1.9.

Puc. 1.9 — ABroMaTuyeckoe NoCTpoeHUe MOTOJKA JJIs1 TOMEIIEHHS IPOEKTa
JInst py4HOW TPOPHCOBKH MOTOJIKA HEOOXOAMMO HCIIONB30BAaTh HHCTPYMEHT «Draw new
ceiling» Bo Brmagke «Ceilingsy, mocne yero He0OXOAUMO OOBECTH KOHTYpP MOMEINCHHS, TIe
HeoOXoauMo HapucoBaTh 1mMoTojI0K. [Ipu BeIOOpe dynkimu «Wall Distance» moxxHO co3aath
OTCTYII OT CTEHBl W CO3/aTh, HAalpUMep, KapHU3HYIO IOJCBETKY, JJS 3TOTO HaIo 3a/4aTh
HeHynesble mapameTpsl it «Wall Distancey», ycranoButs ranouky Ha dynkiun «Close sidesy
U MOCTaBUTh HEHYJIeBOe 3HadeHue mapameTp «Side offset», takum oOpazom MOIYUHTCS HUIIIA

(puc. 1.10).
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Puc. 1.10 — YcranoBka nmapamMeTpoB HUIIH JJIS TIOTOJIKA B TIOMEIICHUN TIPOEKTa
Oran 5. PaccTaHOBKa CBETUIILHUKOB.

Jns  Toro, uTtoObl J00aBIATH CYLIECTBYIOIIME THUIBI OCBETHTEIbHBIX HPUOOPOB
Heo0XxouMo 100aBUTh UX (oTomeTpuueckue (aiiiasl B mporpammy. OcBeTUTENbHbIE TPUOOPHI
MOYKHO J00aBIISATh, UCIOJIB3YS COOTBETCTBYIOIIME (hailiIbl CBETHIILHUKOB, CKaYaHHBIE C caiiTa
IPOM3BOIUTENS, THOO MOXKHO YCTAaHOBHTH COOTBETCTBYIOIIHH IIJIATUH [T TPOTPAMMBI.

CkauaeMm (oromerpudeckuil (aiin cBeTwibHUKa ¢ pacimupenneM DIALux data oxHoro

U3 caiiToB mpousBoautess (cMm. puc. 1.11).
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generation has undergone impertant design and
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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 mist ocBeTuTeNnbHOTO
npubopa

[Tocne vero (haiia mpocTo mepeTacKuBaeTCs B MPOEKT MIPOrPAMMBL.

Jlanee CBETUIIBHUK Cpa3y MPUBS3BIBAETCS K IMOTOJIKY MPOEKTA OMEIIEHHS B IIPOrPAMME,
MpUYeM MOHTaXXHBIE M pPa3MEpHBbIC JaHHBIE 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

IIPOCTPAHCTBE MOMEIIEHUSI MPOEKTa I/1e€ HeOOXOIUMO PACHOJIOKUTh 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 L AN FLENS

|
v RN | [
Grid arrangement - - + - : : ’ oe— 1
| |

Puc. 1.12 — ABTOMaTn4eckas psIMOYrojibHasi pacCTaHOBKA CBETHJIBHUKOB
ABTOMAaTHYECKH IPOTPAMMBI BBIIAET MACCUB CBETHIILHUKOB, KOTOPBI BBIIAET PUMEPHO
250-300 nK. AHQJIOTMYHO MOYKHO BBITIOJHHUTH JIMHEWHOE pPACHOJOXKEHHE CBETHIIBHUKOB C
nomorpio Gyaknuu «Draw line arrangement» Bo Brmaake «Light» — «Luminaires» — «Actionsy.
Heo6xoanMo paccTaBUTh OCBETUTENbHBIE TPUOOPHI 110 BCEM MOMEIIEHUAM pabovero NpoeKTa.
Jlaee MOXXHO cHenaTh pacyeT OCBEHIEHHOCTH. Jlsi 3TOro HeoOXOAMMO BBI3BATh

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 PACYETa OCBEIIEHHOCTH
1.5 Copnep:xanue oTuéra
TuTyabHBIH JUCT: Ha3BaHUE Pa0bOTHI, JaHHBIE CTYACHTA, TPYIINbI U J1aTa.
BBenenue: 11eib, 3a/1a4u U KpaTKoe onrcanue Bo3moxkHocter DIALux evo.
TeopeTnyeckasi 4aCTh: OCHOBBI CBETOTEXHHYECKOTO IPOSKTUPOBAHUS U OCOOCHHOCTH PabOTHI
¢ .dwg.
IIpakTHyeckass 4acThb: WTOrOBOE MpeACTaBiIeHWe Moaenu mnomemeHus B 2J1 u 31,
MIPEJICTABIICHHE OCHOBHBIX pPa3MEpOB W TApaMETPOB IOMEIICHUS B TaOJMIEC, paccTaHOBKA
CBETWJIBHHKOB C WCIOJBb30BaHUEM (HOTOMETPUUYCCKUX (aillIoB, MPEICTaBICHHE pPAcCUYeTOB
OCBEILIEHHOCTH MPOTPaMMOI U PACCTAHOBKH OCBETHUTENBHBIX IPUOOPOB.
BbiBoabI: uToru paboThl, aHATTU3 PE3yABTATOB KOJTUYECTBO M TUIIBI OCBETUTENBHBIX 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 KOPpEeKTHOCTh MaciiTadba?
3. Kak ocymiectBisiercss 00BOJKa BHEIIHETO W BHYTPEHHEro KOHTYpa TOMEIICHHUS, a TaKkKe
YCTaHOBKA BBICOTHI?
4. Kak 100aBUThH OKHA, ABEPU U MOTOJIKH B MMPOEKTE (B aBTOMATUYECKOM U PYYHOM PEKHUMAX)?
5. Kakx wumnoptupyrorcs ¢oromerpudeckue ¢Gaiinbl CBETHIBHUKOB W MPOU3BOJUTCS HX

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

BHYTPEHHEN OCBEUIEHHOCTH IIOMELICHUS?

JlabGoparopHasi padora 2
«KoMnbrTepHOEe MOIETUPOBAHUE U PEHIEPUHI PACYETOB BHYTPEHHEH 0CBEIIEHHOCTH
MOMelleHUs C Y4eTOM HOPM MHUHHMAJIbHOI 0CBEIIEeHHOCTH)
2.1 BBenenue
B nannoii naGopatopHoil paboTe mpoaoinKaeTcs paboTa ¢ MpeAbIIyIIUM [IPOEKTOM: OCHOBHOE
BHUMaHUE yJENIAETCs MIPOJBUHYTHIM OIEpalusiM 1Mo padoTe ¢ Mebenbio 1 00beKTaMH, HACTPOIKe

TEKCTYp M MarepuajoB,  JETaJbHOMY  pacueTy  OCBEIIEHHOCTH,  BBIIOJHEHHUIO
(OTOpEaNnnCTUYHOTO PEHACPHUHTA U FKCIIOPTY pe3yapTaToB B popmar dwg u PDF.
2.2 Ilesan padoTsbI

e  OCBOHUTb METOJBI BCTABKU MEOETU U 0OBEKTOB B MOJIEIIb;

e HAyYUTHCS MPUMEHSTHh U HACTPAUBATh TEKCTYPHI U MaTepUaIbL;

e IPOBECTU JETAJIBHBIN pacueT OCBEIIEHHOCTU IOMEILIEHUS;

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 ¢ ycraHoBieHHod OC, noaaepsxupatonieit 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 mnporpamma AutoCAD wiu 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
pabodeM MOMEIIEHUH COTJIACHO 3a/IaHHBIM YCIOBUSM M (DYHKIIMOHAILHOMY 30HHUPOBAHUIO; 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. Padora ¢ TekcTypaMu U MaTepuaiaMu
Martepuansl B mporpamMme JeNaTcs Ha J(Ba THMA: TEKCTYpHbIE MaTepHalbl U MaTepuaibl W3
nsera. Co3gaiiTe IBETOBOM MaTepual CICAYIOIMMM 00pa3oM: TMepeiauTe BO BKIIAIKY
«Materials», HaxxmMuTe KHOTIKY «Select» B MeHIO «Active material» u BeIOepHUTE pa3zien IBETOB;
BbIOEpUTE HYXHBIA [IBET M MEPETAIIUTE €ro MKOHKY Ha CTEHbl WIH JIpYrHe TMOBEPXHOCTH;
AQHAJIOTMYHBIM 00pa30M 3ajaiiTe 1BeTa AJis OCTalbHBIX 00BeKTOB. Eciin npeamer mebenn umeer
OTpaKalollyl0 MOBEPXHOCTh, HACTpOHTe €€ cienayrouMm obpa3zoMm: B pasaene «Materialsy
BbIOEpUTE HY)XHBIN I[BET, MepeHecuTe ero Ha o0beKT U B noapasaene «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 A A00aBIEHHS MPO3PAuyHbIX M OTpakaroluX (Hampumep,
metallic) MaTepuanoB; 3aTeM HaJOXKUTE TEKCTypHBbIE MaTepHAIIbl, BEIOPAB HYKHBII BapHaHT st
HAIOJIBHOTO MOKPHITHS U IPYTHX MOBEPXHOCTEH.
Jran 3. [IpeaBapuresibHbI pacyeT 0CBEIEHHOCTH
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BeinonnuTe npeaBapuTenbHbIi pacyeT OCBEIIEHHOCTH: CHavyaja yoepuTe pacueTHbIE IIOCKOCTH
U mepeiaute B paszen o030pa pe3yiabTaToB; aKTUBUPYHTE (DYHKIHIO «I10Ka3aTh (UKTHUBHBIC
L[BETa» JUIsI OTOOpaKEHUsI pacHpeeNIeHHs] OCBEIIEHHOCTH 110 TeMIepaType LiBeTa; Monpolyiire
HECKOJIbKO BApUAHTOB pPacyeTa, BHIOPAB PEKUM pacyeTa TOJBKO MPSAMOro ocBemeHus (0e3
NEPeOTPAKEHU) U OTKIIOUYUMB OOBEKTHI M MeOedb 4epe3 COOTBETCTBYIOIIEE MEHIO, YTOObI
YIPOCTUTH BBIUMCIUTEIBHBIM Ipouecc; 3areM nepeiaute B pasznen «Cekropa» Uil 3alaHus
HOPM OCBELIEHHOCTH OT/ACJIBHBIX INIOCKOCTEH U MMOBEPXHOCTEH: 3a/laliTe Ha3BaHUS IIOMEILECHUH,
YCTAaHOBUTE HOPMAaTHUBBI 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. PeHIepyHT H 3KCIIOPT PACCTAHOBOK B (popmat dwg

Coxpanute BUJ cBepXy pabodero mpoekTa: B paszjaene «Buaby BeIOepHUTe NeCTBUE «COXPAHUTH
HOBBII BHA» M 3ajaiiTe €My HMs, I[P 3TOM MOXKHO BKIIOUUTh PEXKHUM OTOOpaKEHUs
3 PEKTUBHBIX IIBETOB; COXPAHUTE HECKOJBKO BHJOB BHYTPH IOMEIIEHUS; 3aTeM IepeinuTe B
paszzen «KCIOpT» U BBINOJIHUTE TPACCUPOBKY (PEHIIEPUHT) M300paskeHusl, BbIOpaB HayallbHOE
HEBBICOKOE pa3pelIeHre Ui SKOHOMHHU PECypCoB; I SKCIOpTa HpoekTa B (opmar dwg
OTKpouTe pazaen «YUeprexu», OTMETbTE TrajOYKaMU T€ BJIEMEHTHI, KOTOpPblE HEOOXOAMMO
COXpPaHUTb, U HAKMUTE «IKCHOPTHPOBATH B HOBBIM (ailil»; coXpaHUTe MOJY4YEHHBIH (aiin B
paboueii marke.

Jran 5. IKCHoOpT cBeTOTeXHN4ecKoro pacuera B PDF

[lepeiinure B pazmen «/lokymeHTamus», BHIOEPUTE OIIUIO «BBIOPAHHBIC BHIBOZBI JAHHBIX» U
HOKMUTE «00paboTaTh»; 3areM HaXMHUTE KiaBumy F2 wim BbeiOepuTe «KOH(UTYPUPOBATH
CTpaHMILY», YTOOBI Ha TUTYJIBHOM JIUCTE OTOOPA3UINCH N300paKEHUS; HACTPOITe 0TOOpakeHue
HEOOXOJMMBIX BHJOB, HaXaB «KOH(UTYpHpPOBAaTH CTPAHMIy» W OOHOBHB CTpAHHIy C
BU3yalIM3alUsIMK; J100aBbTE TaJlO4YKaMHU OTYETHl [0 MOMEIIEHHSIM U CHeluduKaluo ¢
KOJINYECTBOM U THIIOM OCBETUTEIIbHBIX MPUOOPOB; COXPAHUTE UTOTOBBIN OoT4eT B popmare PDF.

Conep:xxaHue oT4yera
1. TuTyneHBIA TUCT (Ha3BaHHE pabOTHI, JAHHBIE CTY/ACHTA, TPYIIIBI, MPETIOAABATENS U JaTa
BBITIOJIHEHMUS );
2. OIJIaBJIEHUE;
3. BBeAcHHE (AKTYalbHOCTh TEMBI, IElb W 3aJa4u J1abopaTopHON pPabOTHI, KpaTKoe
OIMCaHKe MPOAETaHHOM padoThI);
4. Teopernyeckas 4acTth (0030p MeTOAOB PabOTHI C MeOENbI0, TEKCTypaMHu, MaTeprajIamMu,
NPUHIUIIOB pacyeTa OCBEIIEHHOCTH U PEHICpUHTa);
5. TpakTUYecKas 4acTh:
o OIMCaHME dTara BCTaBKH MeOEIn U 00BEKTOB;
o HAaCTpOHKa TEKCTYp U MaTEpPUAIOB;
BBITTOJIHEHHE MTPEIBAPUTEIFHOTO PacyeTa OCBEIICHHOCTH;
PEHIEPUHT MOJIENIN U SKCIIOPT pacCTaHOBOK B opmar dwg;
JKCHOPT CBETOTEXHHUYECKOro pacyera B PDF;

o O O

6. aHanmm3 pe3ynpTaToB (OLEHKA BIHMSHUS PAcCCTAHOBKM MeOeIM W MaTepHajoB Ha
OCBEILIEHHOCTD, COTIOCTABJIEHUE C HOPMATUBHBIMU 3HAYCHUSIMM );
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 HEOOXOJUMO BBIIOJIHUTE JUIsl BCTaBKM MeOenu M 00BEKTOB B MOJEIIb
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 HOPMATHUBBI OCBELIEHHOCTH JUIsl OTIENbHBIX IOMEUIEHWH M HACTPOUTH
IapaMeTpsl 30H OKPYKEHHA?

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

6. Kak HacTpouTh 3KCHOPT CBeTOTeXHUYEcKOoro pacuyera B ¢opmar PDF, Bxiouas
o(opMIIeHHE TUTYJIBHOTO JIUCTA U BEIOOP HEOOXOIUMBIX JIEMEHTOB OTYeTa?

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

Ilenp paboTHI: H3y4YeHHE YCTPOWCTBA, MPHUHIMUMNA ACHCTBHS CBETOIUOIHBIX JIAMII.
HccnenoBanue UX CBETOTEXHUYECKUX U ANEKTPOTEXHUUECKUX XapaKTEPUCTHUK.
3.1 Ilopsinok BBHINOJIHEHUS PadOTHI.
N3yunTh KOHCTPYKIUIO CBETOAUOJHBIX JIAMII, COCTaBUTh JCKHU3 JIaMIIbl, HA4YE€pPTUTh
ANEKTPUUECKYIO CXEMY C MYCKOPETYJIUPYIOLIECH anmaparypoil, BXOIAIEH 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 TEXHUYECKHE JaHHBIE UCCIIEYEMOIl JIaMIIbL.
[ToaroroBuTh K paboTe 1a00PaTOPHYIO YCTAHOBKY, AJISl 3TOTO:
-  TOJKIIOYUTH Kabeab K COOTBETCTBYIOLEMY UCCIIEIYyEMOM JIaMIle Pa3bEMy;
— YCTaHOBHUTHb JAT4YMK OCBEIIEHHOCTH Ha IITaTHOE MECTO, MOJCOEIUHHUTH €ro
Kabenb K pazbéMy «Bxon» mynbcMeTpa/TroKcMeTpa M U3MEpUTh paccTosiHue 11
MEX1y LICHTPOM JIaMIIbl ¥ IaTYMKOM 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 HOMUHAJIBHOM 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, HOMHUHAJIbHBIE [EHCTBYIOIIME 3HaueHUs HanpskeHuss UH M Toka
["&apos; korhurmenT MomHOCTH (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 KOdpduimeHT KH Ha HECUMMETPUIHOCTh CHITBI CBETA.

C(i)OpMHpOBaTI) OTYECT M BbBIBOABI O IMIPOBCACHHLIX MCCICIOBAHUAX, II0 3aJaHHIO

npenoaaBareyidi MNOCTPOUTH 3daBUCUMOCTH HU3MCPCHHBIX XapaKTCPUCTUK U 0a30BBIX 3HAYCHUM

HCCIIEYEMOM JIaMIIbI.

Bropas yactb paboThI.

N3yunTh KOHCTPYKIHMIO JIMHEWHOW JIFOMUHECIEHTHOM M CBETOJUOJHON JIAMIIbI,

COCTaBUTb 3CKH3 JIAMIIBI, HAYEPTUTH JJIEKTPUYECKUE CXEMbl BKIIOUCHHs JIFOMUHECLEHTHBIX
JIMHEUHBIX JIAMII C 3JICKTPOMarHUTHOM M 3JIEKTPOHHOM ITyCKOPETYJIHMPYIOLIEH ammapaTrypou u
JIMHEHHOU CBETOINOIHOU JIAMIIEI.

[ToaroroBuTh K pabote 1a60PATOPHYIO YCTAHOBKY, JJIsL 3TOTO:

MOJIKIIIOUUTH Kabellb K UCCIeNyeMOMY CBETHIIBHUKY Ha TIepeHel maHeIu MOTys
«CBEeTUILHUKIN Y,

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

«Bxom» nynbcMeTpa/IFOKCMETpa;

YCTaHOBUTH HAIPSKEHUE Ha BBIXOJE perysaropa Hanpsbkenus 220 B;

BKJIIFOYUTH BBIKIIOUATEIh «ITYCKy;

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

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

YCTaHOBUTH PETYIATOPOM HaIpPsHDKEHHUS HOMUHAIBHOE 3HAuU€HHUE MOTPeOIsieMoit
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);

MIPOU3BECTU C TIOMOINIBIO JIFOKCMETPa/NyabCMETpa Psii 3aMEePOB 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) HN3MCHCHHUE CBCTOTCXHUUYCCKHUX M IJICKTPOTCXHUYCCKUX XaAPAKTCPUCTUK
JIaMIIbI ITPpU U3MCHCHHUU HAIIPAKCHUA:

YCTAaHOBUThH PETYJIATOPOM HANpSIKEHUS MUHUMAJIbHOE 3HAYEHHE BBIXOJHOTO
HaIPsDKEHUS 110 3aJaHUIO0 NIPEIoAaBaTes;

u3MeHss BbIxoJHoe HampsbkeHue oT Umin no Umax = 250 B, B HecKOJIBKHX
pexkuMax paboThl Jamibl, BKIodas HoMUHaNbHBIM (U=UH), CHATH MOKa3aHHs
U3MEPUTEIISE MOLTHOCTH, JIIOKCMETPA/MyIbCMETPa;

0Cc000 OTMETUTH PEKUM 3aXKUTAHUS JIAMIIbBL;

paccuMTarh JUIl 3THX PEKHMOB JJIEKTPOTEXHUYECKHE MW CBETOTEXHUYECKHE
HapaMeTpsl JIAMIIbI;

C(i)OpMHpOBaTI) OTYCT M BBIBOALI O MPOBCACHHLIX MCCICAOBAHUAX, II0 3aAaHHUIO

npenoaaBareyid MNOCTPOUTH 3dBUCUMOCTH HU3MCPCHHBIX XapaKTCPUCTUK U 0a30BBIX 3HAYCHUM

HCCIIETyEMOM JIaMITbI.
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JlabopaTopHasi paGora Ne4
CpaBHHTEILHBIH aHAJN3 OCBEIEHHOCTH, KOOPAHHAT BETHOCTH, KOPPEJIUPOBAHHOMI
LBETOBOM TeMIepaTypbl H CIEKTPAJIbHOI0 pacnpeneaeHus IJIOTHOCTH BUAUMON 4acTH
U3JIy4eHHUSs Pa3IUYHbIX HCTOYHUKOB CBeTa

4.1 lean padoTsl
Llenpto naHHOM 1aOOpaTOPHOM pabOThl SBISAETCS H3YYEHHE XapaKTEPUCTHK PAa3JIMYHBIX
MCTOYHUKOB CBETa, TAKMX KaK OCBEIIEHHOCTb, KOppeaupoBaHHas 1iBeToBas Temneparypa (CCT),
KOOpJMHAThl I[BETHOCTH (X, y) M OLIEHKAa HUX BIUSHMS Ha BU3yallbHOE Bocnpustue. s
BBITIOJIHEHUST PaOOTHI HCIOJIb3YEeTCs MPHIIOKEHHE Ha cMapTdOHE M KaIbKYIATOPHI IEepeBoaa
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 miomaan. O0o3Hauaercsa OykBoit E, usmepsiercs B
mokcax (JIK,).
OcHoBHas GopMmyiia, 0 KOTOPO MOKHO BBIYHCIIUTH OCBEUIEHHOCTh:
E =0/,
e S — IIomak, Ha KOTOPYIO HOMAIaeT CBET, M2,
® — CBETOBOM MOTOK, JIM;
E — ocBemeHHoCTb, JIK.
[TpuGopsl, W3MepsIONIMEe OCBEUICHHOCTh  HA3BIBAIOTCA  JIIOKCMETPHI W OTOOpaKaroT
OCBELIEHHOCTD B JIFOKCAX.
IIBetoBast Temmepatypa (Tcct) u3mepsiercs B KenpBunax (K) u mokaswsiBaeT, ¢ Kakou
«remmepaTypoil» u€pHOro Tejla acCOLMHUPYETCs NaHHbIM OTTEHOK H3MydeHHs. UeM BbllIe
LIBETOBasi TEMIEpATypa, TeM «XoJoAHee» (Oojiee roay0oil OTTEHOK) KaXXEeTCsl CBET; Mpu Oosiee
HU3KUX 3HAYCHMUSIX UCTOYHUK KaXKETCs «TEMIBIM» (00Jiee KpacHO-KENTHIN OTTeHOK). Hampumep,
Jamria HakanuBaHus ¢ Temrneparypoil Tcer = 2700 K uznydaer TEmibIil kENTHINA CBET, a THEBHOU
cBeT ¢ Teer = 6500 K BociprHIMAaeTCs KaK XOJIOIHBINA TOyOOBATHIH.
[{BeToBas Temmeparypa cBs3aHa ¢ (PU3MYECKUM IMOHATHEM aOCOJIFOTHO YEPHOrO Teja, KOTOpPOoe
UCIIOJIb3YETCS [UIs ONpeeNIeHus 1IKaJIbl I[BETOBOW TeMIlepaTypbl HICTOUHUKOB cBeTa. ColHIe, a
TaKk)Ke BOJIb(ppaM, MPUMEHSEMBIN B JamMIaxX HaKaJIUBaHUS, SBISIFOTCS MPUMEpaMU U3TydaTeleH,
ONM3KUX K a0COMOTHO YEPHOMY TEIY.
C mnoBbllIEHHEM TeMIlepaTypbl a0COJIIOTHO YEPHOTO Tejla LIBET €ro M3IY4YeHHs] CMEIIAeTcs B
CTOPOHY CHHETO OTTEHKAa. TpaeKTOpHsi, KOTOPYIO MPOXOIUT LIBET MU3JIy4E€HUs NPU U3MEHEHUU
TEMIEpaTypbl, 0TOOpakaeTcs Ha IUIOCKOCTH KOOpPAMHAT XY CHUCTEMBbI LIBETOBOTO MPOCTPAHCTBA
CIE 1931 u Ha3bIBaeTCsl KpUBOM a0COIFOTHO YEPHOTO TEJIa MIIM JIOKYCOM YEPHOTO Tea.
CIE 1931 uBeToBBbIX MPOCTPAHCTB BIIEPBBIE ONPEAEIIEHBI KOJINYECTBEHHBIE CBS3U MEXKY:

e a) GUBMYECKMMH YUCTHIMU LIBETaMU (T.€. JUIMHBI BOJIH) AJIEKTPOMArHUTHBIX KojeOaHUil
BUJUMOTO CIIEKTpa,

e 0) (OU3MONOTHYECKUM BOCHPHUSATHEM I[BETOB 4YEJIOBEKA — IIBETHOE 3pPCHHE.
MaremaTuyeckue OTHOILIEHUS, KOTOpbIE OINpPEAENSIOT ATH ILIBETOBbIE IPOCTPAHCTBA
ABIIAIOTCA BAKHEHIIMMM MHCTPYMEHTaMHU JIs ynpasiieHus LBeToM. OHM I03BOJISIOT
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, (UKCHUPYIOINIAE OTBETHI OOIIEYEIOBEUECKOTO I[BETOBOTO
3pEHUS.
[Tpu nanHO# TemnepaType CreKTp YEPHOro Tesia AaéT ONpeesIEHHYI0 KOOPAUHATY Ha 1IBETOBOI
quarpamme, HampuMmep, paspadoTraHHOW MexTyHapoIHOW Komuccuer mo ocsermenuro (MKO
nu Ha anria. CIE, nmpumeps! crannaproB CIE 1931, CIE 1960 UCS u T1.1.).
Koppenupoannas nserosas temneparypa (CCT) — 310 TemmnepaTypa Takoro 4€pHoro 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 K0TOpOi#l OTMEYEeHa TOUYKa MPUOIU3UTEIBHBIX KOOPJUHAT IIBETHOCTH
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 TOKa3aTelieM MpH OOCYXKAEHUH TOJBKO
OpUOJIM3UTENIBHO OENbIX HCTOYHMKOB cBeTa. OJHAKO MaTeMaTHUeCKH MOXKHO pacCUMTaTh
3HayeHne CCT i1 MCTOYHMKOB CBETa, KOTOpbIE Jaxe OJM3KO HE SBISIOTCS OEIbIMH —
HanpuMep, HaCBILICHHBIA 3eNleHbld cBetoauon u3 cucreMbl RGB Moxer umers pacueTHoe
3HaueHue CCT mnpubnusurenpHo 7000 K, XOTs ero kadecTBEHHBIN ILIBETOBOW BHUJ CHUIIBHO
ornuyaercs ot Oenoro ceeroguona npu 7000 K. ITouemy sto Tak? Iloromy uTtO 1BeroBas
TeMIreparypa sBISETCS aOCOMIOTHBIM, OJHOMEpPHBIM II0OKa3aTeleM, KOTOpBIH OMHCHIBAET
OIPECIIEHHYIO TOYKY BJIOJIb KPUBOW 4epHOro Tena. [lo Mepe yBennueHus 3Ha4Y€HUsS LBETOBOM
TEMIEpaTypbl MbI JBHKEMCS Jalibllieé BHU3 [0 KPUBOHM (BHU3 U BIIEBO, K cuHell obOmactu). Ho
OOJIBIIMHCTBO MCTOYHHKOB CBETA, BKIIIOYAs €CTECTBEHHBIN JHEBHOW CBET, HA CaMOM Jiejie He
JEMOHCTPUPYIOT I[BET CBETa, KOTOPBIM TOYHO COOTBETCTBYET KPHUBOM uUepHOro tena. Bmecto
ATOTO MBI BUJMM HE3HAUMTEJIbHBIE OTKJIIOHEHHUS OT KPUBOW YEPHOIo Teja M3-3a aTMOC(EpHOTro
NOTJIOIIEHUsT  (€CTECTBEHHBI  JHEBHOW CBET) U  INPOU3BOJCTBEHHOW  H3MEHYHMBOCTHU
(uckycctBeHHble Jammbl). CIIOBO «KOPPEIUPOBAHHBIN» B «KOPPEIUPOBAHHOW I[BETOBOM
temneparype» (CCT) oTHOCHTCS K MaTEMaTHYECKOMY IPOLECCY, KOTOPBIH OTBeYaeT Ha BONPOC
BBIIIIE.
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[Touemy He Bce ucTouHUKU cBeTa ¢ oauHaKoBbIMU CCT 00s3aTenbsHO OyIyT UMETh OJMHAKOBBIN
uBet? Ha rpaduke Hike (puc. 3.2) BoI Haitnere auHun 1s0-CCT mst pasznuanasix 3Hadennii CCT
(iSO 3TO rpeyeckoe CIOBO, KOTOPOE O3HAYACT «PaBHBIN» WIM «OJMHAKOBBIIN». B KOHTEkcTe
muani 1S0-CCT 3TO O3HAuYaeT JMHWHM PABHOW KOPPEIMPOBAHHON IIBETOBOM TEMIIEPATYypPHI).
Jluanu iso-CCT onuceBator touku, 3HadeHUs: CCT koropeix oamHakoBbl. J[ms 3500K BbI
YBUAMTE, YTO JIMHUS TPOCTHPACTCS OT >KEITOBATOrO OTTEHKA B 00JACTH 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 ¢ i1s0-CCT naunusmu

OI[HI/IM N3 BO3MOXHBIX BapHUaHTOB JIA MEPCBOJA CCT B KOOpAWHATBI IBETHOCTH XY MOXET

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 NpUOIU3UTENIBHO «TEIUIOr0» U «HEHUTPAIbHOI0» JMaNa3oHa) MOXKET BBINIJIETH
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.

35



CymectByeT Gopmyna MaxKsmu ans oOparaoro npeodpazoBanus (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.
3nauenue skcno3uimu (EV) — aro gororpadudeckuii mapamerp, KOTOPBIA TOMOTAET OLICHUTD,
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( + ) )

rae t — BpeMsl SKCIO3UIINHU (BBIIEPKKA) B CEKYHIAX;
rie N — uucno amadparmel (f-number), Oe3pa3sMepHBIN IMapaMeTp, KOTOPBIH OIMCBHIBACT
OTHOCHTEJIBHBINA pa3Mep OTBEPCTHUSI 0OBEKTHBA, YepPe3 KOTOPOE MPOXOIHT CBET; OHO ONpEAECIseT,
CKOJIBKO CBETa MOMAaAET Ha CEHCOP KaMephl 3a 3aJaHHOE BpeMSI:

N =1{/D,
rae f — ¢okycHoe paccTosiHue 00bEKTHBA (B METpaxX UM MUJUTUMETPax);
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 HA00OpPOT — YeM Oosblie 3HaueHue N (Hampumep,
N=16), Tem MeHbIIIe OTBepcTHE TuadparmMbl, 1 TEM MEHBIIE CBETA JOCTUTAET CEHCOpPa KaMEPHI.
HNCO (ISO) — 510 moka3zaTenb CBETOYYBCTBUTEIHHOCTH CEHCOpa Kamepbl WU (POTOTUIEHKH.
OTOT mapaMeTp ONpenessieT, HACKOJbKO KaMepa YCHJIMBAeT CBETOBOW CHUTHAJl, KOTOPBIN
nonajaeTr Ha e€ ceHcop. [Ipu 3HaueHnu ISO 100 yyBCTBUTENBHOCTh CUUTAETCS] CTAHAAPTHOM, U
CBET ycuiauBaeTcss MUHUMaibHO. Yem Beime 3HadeHue ISO, nanpumep, 400 nimm 800, tem
CHWJIbHEE KaMepa YCHUJIMBAeT CHUTHaJl, YTO IOJIE3HO B YCIIOBUSX HEJOCTATOYHOTO OCBEIIEHUS,
HarpuMmep, BeuepoM Wik B nomemieHud. Oanako yBenumuenue [SO compoBoxnaercs pocTom
YPOBHS IIyMa Ha M300pa)XKeHHH, MOATOMY B HJCANBHBIX YCIOBHSIX CTaparOTCs MCIOIB30BaTh
MUHUMAaJIBHO BO3MOKHOE 3HaueHue ISO.
3navyenue EV mnokasbiBaeT, HaCKOJIBKO cBeTNas win TéMHas Oynet ¢ororpadus. 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 03Haydaer, 4to cBeToBas 3Kcrno3unus odeHb Hu3kas. [Jns 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
VYCcTaHOBUTE MCTOYHHMK CBeTa Ha (UKCUPOBAHHOM PACCTOSHUU 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 CIECIYIONINX MTapaMeTPOB:

o ocseménnocts (E), nk;

o KoppenupoBaHHas 1BeToBas remmneparypa (CCT), K;

o mapametpsl EV (EV200 u EV100).
[ToBTOpHUTE M3MEPEHUS [T BCEX TOCTYMHBIX UCTOYHUKOB CBETA.

4.3.2 PacyéT KOOPAUHAT IBETHOCTH

Ucnonesyiite kanskyasatop «CCT mia CIE 1931» nna nepesoma m3mepenHoro CCT B
KOOpAUHATHI (X, Y), JOCTYITHBIE 1O 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 175t 3amucu u3MepeHuit k mabopatopHoit padbote 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 ocBem€HHOCTH (E) or CCT mna Kakaoro 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 lna KaXAoro MCTOYHMKA cBera paccuurtaiite EV, ncnonb3ys ¢GopMmynbl U 3HAYECHUS
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 xaxa0ro McciaeyeMoro HICTOUHMKA CBETa PacCYMTaTh €ro CBETOBYIO 3(h(heKTHBHOCTD
(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 OMHMCaHUE LIEIH JJaOopaTOpHON padOThl: M3YUEHHUE XapaKTEPUCTHUK UCTOUYHUKOB
CBeTa, TAKMX KaK OCBEHIEHHOCTh, KoppenupoBaHHas 1iBeToBas Temieparypa (CCT), koopauHaTbl
BETHOCTH (X, Y), 3HaueHue skcno3unu (EV) u ux BiausiHMe Ha BU3yaJIbHOE BOCTIPHUSTHE;

- KpaTKoe ONUCaHhe TEOPETUYECKOM YacTH, OCHOBHBIE IOHATHUS, ONpEACNECHUs U
(bopMyIbl 10 TeMe 1abopaTOpHON PabOTHI.

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

- IOCTPOEHHBIE rpauIecKre 3aBUCUMOCTH;

- aHaNu3 pe3yJIbTaTOB: CPAaBHEHHE XapaKTEPUCTUK HCTOUYHUKOB CBETa (OCBEIIEHHOCTb,
CCT, xkoopAMHATHl LIBETHOCTH), OIEHKA COOTBETCTBHUS PEAJbHBIX HMCTOUHUKOB CBETa KPHUBOM
4EPHOTO TeJla, BEIBOJIBI O BU3YAIbHOM BOCIIPHSITHN M SHEPTOd(PPEKTUBHOCTH HCTOYHUKOB CBETA.

4.4 KoHTpOJIbHBIC BONIPOCHI
1. Yro Taxoe OCBeHIéHHOCTB, KaK OHa U3MCPACTCA U B KAKUX CIUHHULIAX BI)Ipa)KaeTCSI?
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2. Kak ompenensercs koppenupoBaHHas mBeroBas temmeparypa (CCT) m mouemy 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 Teira M €€ poJib B aHAIMU3E 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 orimuaercsas EV100 EV200, u xak ISO BIuseT Ha SKCIO3UITHIO?

N oo

Kakue ncTOuHMKM CBeTa Bbl MCCIENOBAU, U KaK UX XapaKTEPUCTUKU (OCBELIEHHOCTb,

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

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

10. Kakue 3aBUCMMOCTH OBUIH BBISBIICHBI Ha IpauKax, MOCTPOSHHBIX B X0/1€ pabOThI?

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

[lenb paboThI: M3y4eHHE KOJIMUYECTBEHHBIX M KAUeCTBEHHBIX XapaKTEPUCTUK OCBEIICHUS
B IMOMEIICHUH U Ha pabodem MecTe. OLeHKa OCBEIICHHOCTH M ITYJIbCAII CBETOBOTO IMOTOKA Ha
paboueM MecTe mpu o0IIeM U KOMOMHHUPOBAHHOM OCBEILICHUU.
[Topsiiok BeIMOTHEHUST PaOOTHI.
1. U3yuurp oOmue TEOpEeTHYECKUE CBEICHUS M OCHOBHBIE IOHSTHS 10 TEME
OCBEILIEHHOCTh U CBETOTEXHUYECKHE XapaKTEPUCTHUKU OCBEILICHUSI.
2. O3HaKOMHTHCS ¢ KOHCTPYKITUEH TaOOPaTOPHON YCTaHOBKH.
3. TloaroroButs k paboTe 1a0OPATOPHYIO YCTAHOBKY, AJISl 3TOTO:
—  TOJKIIOYUTH JATYUK OCBEMICHHOCTH K pazbéMy «BXom» mylabCcMeTpa/ToKCMeTpa
Ha MOJyJIe YIIpaBJIE€HUS U KOHTPOJIS;
—  pAacMoJIOKHUTh JAaTUMK OCBEIIEHHOCTH Ha pabodeM CToJe;
— ybenuTbcs, 4TO 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 Km B pa3HbIX Toukax pa0oyero croia, 3amucarb
MOKa3aHU4.
— HaHECTHU 3HAYEHHUS OCBEHIEHHOCTH B COOTBETCTBYIOUIMX TOYKAX Ha YEPTEKE
pabouero crona;
— TIOCTPOUTH KpUBbIE TOPU3OHTAIBHOM OCBEIIEHHOCTH TIPU E€CTECTBEHHOM
OCBEIICHUHU, COEAUHUB TOUYKHM C OJMHAKOBOM OCBEIIEHHOCTBHIO IJIABHBIMU
KPUBBIMU JTUHUSIMH.
5) IIpoBecTH 3KCTIEPUMEHT MPH OOIIEM OCBEILICHUHU:
— 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 4YepTeke
pabouero croa;
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— TOCTPOUTh KPHUBBIE T'OPU3OHTAIBHOW OCBEIIEHHOCTH NpU OOIIEM OCBEILEHHH,

COCIMHUB TOYKHU C OIMHAKOBOH OCBEIIEHHOCTHIO TNIABHBIMU KPUBBIMH JIMHUSMHU.
6) IIpoBecTy 3KCIIEPUMEHT NIPU KOMOMHUPOBAHHOM OCBEILEHUM !

— 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;

— TPOU3BECTU C NOMOILBIO JIIOKCMETPA/IyJIbCMETPa Psiji 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;

— TIOCTPOUTh KpHUBBIE TOPU3OHTAIBHOM OCBEIIEHHOCTH MNPU KOMOMHHPOBAHHOM
OCBEILIEHUHU, COEIMHUB TOYKH C OJIMHAKOBOM OCBEIIEHHOCTHIO IIJIABHBIMU
KPUBBIMU JTUHHUSIMU.

7) IIpoBecTH 3KCIIEPUMEHT MPH PETYIUPYEMOM KOMOMHUPOBAHHOM OCBELICHUU!

- TOJKIIOYUTb HACTOJIbHBIM CBETUJIBHUK C JIAaMIIOM HakalWBaHUsS OOILIEro
HNPUMEHEHHUS K JIEKTPOPO3ETKE MOIYIIS YIIPaBJIE€HUS U KOHTPOJIS;

—  pacIoJIOKUTh JAaTYMK OCBEIIEHHOCTH B TOYKE paboOyero cToja, MPUHATON 3a
OCHOBHYIO; BKJIFOUYUTh HACTOJbHBIA CBETUJIBHUK U, HU3MEHAS PEryIsiTOpOM
HalpsDKeHUe, IPOU3BECTH psJl 3aMEepoB MOTpeOsIsieMoil Jammoil akTMBHOM
MOIIIHOCTH U OCBEILIEHHOCTHU B PAa3HBIX TOUYKaX paboyvero cToa;

— TOCTPOUTh TIpayK 3aBUCUMOCTH OCBEIIEHHOCTH Ha paboyeM CcTojie OT
AJIEKTPUYECKON MOIHOCTU ncTouHuKa cBera E=f(P).

8) IIpoBecTu sKCIEpUMEHTHI U3MEPEHUSI SIPKOCTH 3KpaHa MOHUTOPA:

— TMOAKJIIOYHMTH JATYMK OCBEHIEHHOCTH K pazbéMy «Bxom» sipkomeTpa Ha Mojyine
yIpaBiIeHUS U KOHTPOJIS;

—  PpAacIoJIOKUTh TaTYUK OCBEHIEHHOCTH B IJIOCKOCTH 3KpaHa Ha paccTtosiHuu 1 .. .4
MM;

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

— TIPOU3BECTU C MOMOIIBIO0 SIPKOMETpa psij 3aMEPOB, U3MEHSSI MPOTPaAaMMHO 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 YCTAaHOBKHU 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 ordyere mo nmaGopaTopHOW paboTe 00s3aTeIbHO JIOJDKHBI OBITH YKa3aHbl TCOPETUYCCKHE
CBEJICHHMSI, HCOOXOMMBIC JIJIsi BBITIOJHEHUS 1a00paTopHO pabOThIl, B TOM YHWCIIE NaHHBIC 00
YCTaHOBKE, Ha KOTOPOU BBIMOJIHSIIACH paboTa.

PacuerHo-rpaduyeckas yactb
B Havane yka3bpIBaroTCsl HICXO/HBIE TJAHHBIC, PACYETHI, TPpa@UUeCKUe MOCTPOCHHUS.
BriBoabI

Otuer no nabopaTtopHOi paboTe 00s3aTENBHO JOJKEH COJEepKaTh BBIBOJBI MO JIAOOPATOPHOU
padoTe, B KOTOPOH J0JKHBI OTpaXaThCsl PaKThl JOCTUKEHUS LIEITH.

CnHcoK MCIO/Ib3yeMOii JTUTepaTyphl

Crniucok ucnons3yemMoit jureparypsl odopmisercss B coorserctun ¢ I'OCT 7.0.100-
2018 — bubauorpaduueckas 3amnuchk. bubnuorpapuueckoe omucanue. OOmue 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 MIEYAaTHBIM CIIOCOOOM Ha OJIHOM cTOpoHe JincTa Oenoil 6ymaru Gpopmata 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 mHU(paMu, coOMoaas CKBO3HYIO
HyMEPALMIO 110 BCEMY TEKCTY oTueTa. Homep cTpaHuLbI IPOCTaBIAETCS B HU3Y KaXXIOr0 JINCTA
0 LIEHTPY.

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

3. HyMepaunﬂ pa3aeioB U nmoJpa3jacjioB oTuera

3.1. Pa3nensl JOMKHBI MMETh MOPSIKOBBIE HOMEpa B Ipeesiax BCEro OTYeTa, 0003HAYECHHbIE
apabckumu U pamu.

3.2. Paznensl MoryT OBITH pa30UTHI HA TOApa3aeibl. HyMeparus moapas3aesnoB COCTaBISIETCS U3
HOMEpa paszena M mnojapaszjieia, 0003HAaYeHHOTO uepe3 TOuKy, Hampumep, «l1.1.». B koHie
Ha3BaHUs Pa3JICIOB M MOAPA3/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. TloamucH Bcex MIUTIOCTPALIMH BEIPAaBHUBAIOTCS MO 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
BBITMIOJTHEHHE B OJHOM CHCTEME KOOpUHAT.

6. Ta0auubI

6.1.B  oruere mo maboparopHOW paboTe PEKOMEHIYEeTCS CKBO3HAS  HyMeEparus
tabnuu. Jlomyckaercs HyMmepalus TaOIuIl B Mpeaenax paszjiena oTuera. B aTom ciydae Homep
TaOJIUIIBI COCTOUT U3 HOMEPA pa3JieNa U MOPSIKOBOr0 HOMepa TaOIHIIbI, pa3IeIeHHBIX 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 ab3aIHOro OTCTYIA B OJJHY CTPOKY C €€ HOMEPOM uepe3 THpE.
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11.3. Meroauyeckue yka3zaHus JUIsl OOYYalONMIUXCS IO TMPOXOXKIACHUIO KypCOBOTO
POCKTHPOBAHUS/BBIMIOJIHEHUS] KyPCOBOW PaOOTHI.

KypcoBoii npoekT/ paboTa mpoBOIUTCS € LENbI0 GOPMUPOBAHUS y 0OYUAIOLIMXCS OIbITA
KOMIIJIEKCHOT'O PELICHUsI KOHKPETHBIX 33724 IPO(PeCCHOHATBHOMN eI TETbHOCTH.

KypcoBoii mpoekt/ paboTa 1mo3BoJisieT 00yJaronemMycs:

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
3aJJaHUI0O ¥ TIPU METOJUYECKOM PYKOBOJCTBE IPEINOAaBaTelisi, HO 06e3 ero HermocpeCTBEHHOTO
y4acTusl.

s oOydarommxcsi 1Mo 3a09HON (opMe OOyYeHHs, CaMOCTOSTEIbHAs padoTa MOXKET
BKJIIOUYATh B ce0s KOHTPOJIBbHYIO PaboTy.

B mporecce BBIMOMHEHHSI CAMOCTOSTENLHONW paboThI, y oOydaromerocst (GopMHpYyeTcs
1enecoo0pa3Hoe IIaHUPOBaHUE Pabodero BpeMeHH, KOTOPOE MO3BOJISIET UM pa3BUBATh YMEHUS
Y HaBBIKA B YCBOGHHWH M CHCTEMAaTH3allMM MPUOOPETaeMbIX 3HAHHWI, 00SCIICUMBACT BBICOKUI
YPOBEHb YCIEBAEMOCTH B MEPHOJ OOY4YEeHHs, MOMOraeT TMOJYYUTh HABBIKM TOBBIIICHUS
poeCCHOHAIBHOTO YPOBHSI.

MetoauyeckumMi ~ MaTepuaiaMH,  HAMpaBISIIONIMMH  CAMOCTOSITENIbHYIO — 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
00y4aroImuxcsi, OCyIIECTBISEMOI0 B TEUEHUE CEeMecTpa C ILIeJbI0 OLCHMBAHUS X0Jla OCBOEHUS
JTUCIUIUINHBI.

IIpoBeneHne TeKyIero KOHTPOJIS YCIIEBAEMOCTH OCYLIECTBIISIETCSA C IOMOIIBIO TECTOB,
npuBeJeHHbIX B Tabnuie 18. OueHnBaHue TEKYIIEro KOHTPOJIS YCIEBAEMOCTH 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 AucHuruinHe. OHa BKIIOYAeT B
ceost:

— muddepeHIMpoBaHHBIA  3a4eT — 23TO (opMa OIEHKH 3HAHWH, TMOTy4YEeHHBIX
00ydJaronuMcs Py U3YYCHUH JTUCIHUIUIAHBI, TIPU BBITTOJIHEHUH KYPCOBBIX MPOEKTOB, KYPCOBBIX
paboT, Hay4YHO-HCCIIEIOBATENHCKUX PAOOT M MPOXOKICHUH MPAKTUK C aTTECTAlMOHHON OLIEHKON
«OTJIIMYHOY, «XOPOLIOY, «yIOBIETBOPUTEIHHOY, «HEYI0BIECTBOPUTEIHLHO.

[TpomexxyTouHasi arTecTanusi mMpoBoaUTCS B hopme muddepeHIpoOBaHHOTO 3a4eTa.
3ader TPOBOAUTCS B YCTHOM ¢dopme mo Ouigeram B BUIE TOATOTOBKA W HW3JIOKEHUS
pa3BEpHYTOro oTBeTa. Bpems Ha moAroToBky oTeera - 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
Kadeapol

Iommuce
3aB.

kadempoit
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