MuHHCTEpPCTBO HAYKH U BbIcIIero oopasosanusi P®
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpagsienne noaroroBku/cnenuaibHocth: 11.03.04 DiieKTPOHUKA H HAHOJIEKTPOHUKA
HaumeHnoBanune o6pa3oBaTejibHOI mporpaMMbl. CBeTOTEXHHKA M HCTOYHHKH CBETa
YpoBeHb 00pa3oBaHus: BbiclIee 00pa3oBaHue - faKkajlaBpuaT

®opma o0yuenusi: OuHas

Pabouass nporpaMma QM CHUILIHHBI
CBETOM3JIIYYAIOIIUE JUOAbI

biaok:

Baok 1 «/Iucuuniunsl (MoxyJim)»

Yactb 00pa3oBaTesbHOM
NPOrpamMMblI:

YacTsb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBIX OTHOIIEH Uil

Ne IMCHUIIJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.01.06

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

7 cemectp - 3;

Yacos (Bcero) no yueoHomy
IJIAHY:

108 yacoB

Jexknun

7 cemecTtp - 32 yaca;

HpaKTuquKne 3aHATHA

7 cemecTp - 16 yacos;

JlabopaTopHbie pa6oThI

He NMPeyCMOTPEeHO YUeOHbIM IIAHOM

KoncyabTanum

MPOBOJIUTCHA B paMKaX 4YaCoB ay/IMTOPHbIX 3aHSATHH

CamocrosiTesibHasi padoTa

7 cemecTp - 59,7 yaca;

B ToM unciae Ha KII/KP

He MPeyCMOTPEHO YUeOHBIM MJIAHOM

HNnasi koHTaKkTHas padoTa

MPOBOJIUTCHA B paMKaX 4YaCoB ay/IUTOPHbIX 3aHSATHH

BKJIIOYasi:
KontpoabsHas padora

IIpome:kyTouHast aTTecTALUS:

3ayer ¢ OLEeHKOM

7 cemectp - 0,3 uaca;
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NPOI'PAMMY COCTABMUJI:

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

Bnageneyu TypKWUH A.H.
[IpenomaBaTelib NaerTbnratop R766ebd66-TUrKiNAN-98474307 A.H. Typkun
(OIKHOCTR) (moamuck) (pacummgpoBka
TIO/AITUCH)

COI'ZTACOBAHO:

PykoBogurenn
00pa30BaTeIbHON MPOTrPaMMBbI

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

Bnapeney

Ipuropses A.A.

Waentuduratop

R28090f70-GrigoryevAA-7e2fdc05

A.A. I'puropnen

(I[OJ'I)KHOCTI), y4€Has CTCIICHb, YUCHOE SBHHI/IC)

3aBenyIOLIMI BbIITyCKatOIeH
kadenpsl

(mozmycs)

Mol ¢

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

Bnapeney

Booc I'.B.

Waentuduratop

R4494501d-BoosGeorV-031c67cl

(pacmmdpoBka
TTO/ITUCH)

I'.B. booc

(I[OJ'I)KHOCTI), y4€Has CTCIICHb, YICHOE SBHHI/IC)

(mozrucs)

(pacudpoBka
TTO/AITUCH)



1. HEJIM U BAZJIAYHU OCBOEHU A JUCHUIIIINHBI
Lenb ocBoeHusi MUCHUILUIMHBI. VI3ydeHHe SBICHHS 3JIEKTPOJIOMUHECIIEHIUH, SBISIOLIErOCS
bu3HYeCKOl OCHOBOM pabOThI MOJYMPOBOJHUKOBBIX HCTOYHHKOB H3IYYCHHUS - CBETOM3IIYYAOIIUX
JUO/JOB M JIa3€pOB, HUX ONTUYECKUX M DIIEKTPUUECKUX CBOMCTB, HM3YYEHHE OCHOB HCIOJIb30BaHUS
CBETOJIMOJIOB B OCBETUTEIIBHBIX NMPHOOpaX M O3HAKOMIIEHHE C OCHOBHBIMH IPHHIIMIIAMUA Pa3paOOTKH
OCBETUTENBHBIX YCTPONCTB CO CBETOAUOJAMU
3agaum QU CHUIIITHHbBI
- IPUOOPETEHNE HABBIKOB UCIIOJIb30BAHUS TEOPETUUECKUX U IMIIMPUUYECKUX, KIIACCHUECKUX U
COBPEMEHHBIX HCCIIEI0BAHNUN;
- 00yueHHne 0CHOBaM (DPM3HKHU MOTYIPOBOJHUKOB;
- OCBOCHHUE CTyJIeHTaMH HHPOpMAIHK 0 PU3NISCKUX OCHOBAX MOTYIPOBOIHUKOBBIX HCTOYHUKOB
W3JIy4CHUS;
- O3HAKOMJIEHUE CTYAEHTOB C XapaKTEPUCTUKAMU U MMAPAMETPAMU PA3JIMYHBIX OCBETUTEIIbHBIX
puOOPOB CO CBETOINO/IaMU;
- IPUOOPETEHNE HABBIKOB MPUMEHEHHSI OCBETUTEIILHBIX MPHOOPOB CO CBETOIUOIAMH;
- 03HAaKOMJICHHE 00YYaIOIIUXCSl C OCHOBHBIMU METOJaMH MPOESKTUPOBAHUS CBETOTEXHUUECKUX
YCTaHOBOK Ha OCHOBE CBETOJIHOJIOB;
- 03HAKOMJIEHHE CTYJEHTOB C PhIHKOM CBETOAMOJIHBIX OCBETUTEINIbHBIX YCTPOUCTB B Poccuu u B
MHpE.

dopmupyembie y 00yJaronerocs KOMNeTeHIMH U 3aIJIaHUPOBAHHBIC Pe3yJbTaThl 00yYeHHs TI0
JUCITUIIMHE, COOTHECEHHBIE C HHAMKATOPAMH A0CTUKEHUs] KOMIIETeHIIUIi

KOI{ U HAMMEHOBaAHUC KOI[ U HAUMECHOBAaHUC 3al'lJ'IaHI/Ip0BaHHI)Ie pe3yJabTaThl oﬁyqemm
KOMIICTCHIINU HHAUKATOPA TJOCTUKCHUS
KOMIICETCHINH
[IK-1 Cnocoben N-4nk-1 [IpoexktupoBanne | 3HATh.
OCYIIECTBISATh pacyeT COCTaBHBIX YacTeH - (pusHYeCKHE OCHOBBI PAOOTHI
MPOEKTUPOBAHUE, PACYETHI | CBETOBOT'O MPUOOPA - CBETOANONIOB,
1 KOHCTPYHUPOBAHUE, HMCTOYHHUKOB U3JIYYECHHS U - OCHOBHBIC TIPHHIMMIIBI PAOOTHI CO
M3MEpEHHE IapaMeTPOB IIYCKOPETyIHPYIOLIIX CBETOJIMOTHBIMU HCTOYHUKAMH CBETA U
CBETOTEXHUYECKOIO anmnaparoB OCBETHTENbHBIMH IPHOOPAMH HA HX
000pyI0BaHMs, OCBAaUBAThH OCHOBC.
TEOPETUYECKYIO U
MPUKIAIHYIO POTOMETPUIO YMCTb.
- 1aTh 00BSICHEHNE MEXaHU3MaM
U3ITy4eHUs B TIOTYIIPOBOTHUKOBBIX
CBETOAMOMAX;
- IPOBOJIUTH UCCIIEIOBAHUS CBETOIUOIHBIX
HCTOYHHKOB CBETa OCBETUTEIHHBIX
npuOOPOB Ha UX OCHOBE.

2. MECTO JUCIUILIMHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JlucuuruiiHa OTHOCHTCS K OCHOBHOM IpodeccHOHaTbHOW —00pa3oBaTeNbHON mporpamme
CaeroTtexHuKa U nctouHuku ceera (nanee — OIIOIN), nanpasnenus noarotoBku 11.03.04 DnekrpoHuka u
HAHORJIEKTPOHHKA, YPOBEHb 00pa30BaHus: BhICIIee 00pa3oBaHue - OaKanaBpHar.

bazupyercs Ha ypoBHE cpeaHero oomero oopa3oBaHusI.

Pe3ynbraThl 00y4eHus, MOTydYeHHbIE IPU OCBOCHUH TUCIMITIIMHBI, HEOOXOAUMBI ITPH BHINOIHEHUH
BBIMTYCKHOM KBaTU(UKALMOHHON PaOOTHI.




3. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHbI
3.1 CTpyKTypa THCHUNIHHBI

OO01as TpyJI0eMKOCTh JUCIUIUTMHBI COCTABIISIET 3 3a4€THBIX euHMIIbI, 108 Jacos.

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

Pasesb1/TeMbl 8| a
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i [POMEIKYTOIHOM o &| 3 Koncynbranus UKP PaGora B [Toxroroska k METOIMYECKHE YKA3ZaHUs
aTTeCTAINH 8| © | Jlex JIab | Ip A CeMECTDE aTTeCTalluu
R KIIP | I'K | UKKII | TK p xOHTPOTE
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 OcCHOBBI (DU3UKH 15 7 4 - 3 - - - - - 8 - Iloozomogeka Kypcosozo npoexma: KypcoBoit
TMOJYIIPOBOOHUKOB IIPOCKT BBIMOJHACTCA IO UHAUBUAYAJIbHOMY
11 Hctopus pa3sutus 8 2 - 2 - - - - - 4 - 3a7aHu0. B pamkax paboTsl HEOOX0AUMO
TEXHOJIOTUH paccunuTaTh OCHOBHBIE ITOKa3aTeNld paboThI
MOJyIPOBOJHUKOBBIX 000pyI0BaHUs, BEIOPATh ONTUMAIIEHOE
CBETOAN010B. OCHOBBI pemenue. KypcoBoil mpoekT npexycMaTpuBaeT
¢busnku HOSICHUTENIBHYIO 3aIUCKY C PacUeTaMHt H
HOJTyTIPOBOJHUKOB, rpaduyeckyro yacTb. B 3agaHue BXoIuT pacuyeTr
THITBI POBOJUMOCTH. CJIEAYIOIINX MTOKa3aTeICH:
1.2 [TomynpoBoTHUKOBEII 7 2 - 1 - - - - - 4 - Ilodzomogxa pacuemnvix 3a0anuii: 3a1aHus

p-n mepexox,
TIPHHITAITET PaOOTHI
CBETOIHO/IOB.
PexomOunanms
HOCHUTEIICH B
MOJIYIPOBOTHUKAX.
N3nyuarenbHas
peKoMOMHAIINS,
Oe3bI3ydaTenpHast
peKOMOMHALIHS.

OpPHEHTHPOBAHBI Ha PEIICHH MHUHU3a/1a4 110
paszaeny "OCHOBHI (PU3HKH TOTYIIPOBOTHUKOB" .
CryneHTsl He00XOAUMO MTOBTOPUTH
TEOPETHYECKHUI MaTepHa, pa3o0opaTs MpUMEpPhI
peIIeHNs aHAJIOTHYHBIX 3a/1a4. IPOBECTU
pacueTsl 10 BapHaHTy 3aJaHUs U CIIENaTh
BBIBOJIBI. B KadecTBe 3a1aHUs UCHIOIB3YIOTCS
CIIEYIOIIHE YIPAXKHEHNUS:

Camocmoamenvhoe usyuenue
meopemuyueckozo mamepuana: Vzyaenne
JIOTIOJTHUTEIBHOTO MaTepHaa o pas3zierny
"OCHOBBI (PU3UKH MOTYIPOBOIHUKOB"
IlIposedenue Ikcnepumenma: Pabora
BBITTOJTHACTCS 110 MHANBUAYAIBHOMY 3a/IaHHIO.
Jlns mpoBeieHust CClIeT0OBaHIS IPUMEHSIETCS
cienytomiee 000pya0BaHHE:

Iodzomoeka Kk npakmuyecKum 3aHAMUAM:
W3ydenne marepuana no pazaeny "OCHOBBI
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(DM3UKH TOJTYTIPOBOJHUKOB" ITOJITOTOBKA K
BBITIOJTHEHHIO 33/IaHUI Ha MPAKTHYECKUX
3aHATHAX

Ilodzomoeka Kypcosoit pabomui: Kypcoas
paboTa mpeacTaBiIeHa B BHIE KPYITHOM 3a1aun
Mo yaeOHOMY Keicy, OXBaThIBAIOMIEH
HECKOJIBKO PACYETHBIX BOIIPOCOB U BEIOOP
BapHaHTa MPOEKTHOTO perreHus. [Tpumep
3aaHHA:

Ilo020mo6Ka K KOHMPOILHOU padome:
W3y4yenue marepuaoB no pazzaeiny OCHOBBI
(U3UKHU TONYTIPOBOIHUKOB U MOJTOTOBKA K
KOHTPOJIBHOII paboTte

Iloozomogka doknada, gblcmynieHuA:
3ajaHue CBA3aHO C YIIyOJCHHBIM U3y4eHUEM
pa3nenoB AUCIUILTHHEI H CAMOCTOSATEIEHBIM
MTOWCKOM MaTEepHAIIOB IS PACKPBITHS TEMBI
IokIaga. Matepualbl BEITIOTHEHHOH paboThI
MIPEICTaBILIIOTCS B JICKTPOHHOM BHJE WIH B
(opMe pacrieqaTaHHBIX MPE3EHTAIMOHHBIX
cinaiizioB. B xadecTBe TeM JOKIIAIOB CTyICHTAM
NPEe/IJIaraloTCst CIEAYIOLIIe BAPHAHTHI:
Iloozomogka domauinezo 3adanua:
[MoaroroBka goMallHero 3a1aHus HaIlpaBiIeHa
Ha OTpabOTKy yMEHUI peleHus
npodeccruoHaNbHBIX 3a/1a4. JlomalHee 3a1aHue
BBIIAETCS CTYACHTAM I10 H3YYEHHOMY B pa3Jieie
"OCHOBBI (PU3UKH TOTYIPOBOJHUKOB"
MaTepuainy. JJomoHUTETbHO CTYACHTY
HEO0XOIMMO U3YyUUTh JUTEPATYPY U pazoOpars
TIPUMEPHI BBITIOTHEHUS TTOTO0OHBIX 33 JaHHH.
[TpoBepka goMamIHero 3a1anus IPOBOANTCS 110
MPEACTABIICHHBIM ITUCHbMCHHBIM pa60TaM.
Iloozomoexa Kk ayoumopHovimM 3anamuam:
[TpopaboTka JIEeKINH, BEITIOJTHEHUE U
MOJITOTOBKA K 3amuTe 1ab. paboThI
Iloozomoeka K rabopamopnoii pavome: J1ns
BBITIOJTHEHMS 33/IaHUH 110 TabopaTopHOi paboTe
HE0OX0AMMO TPEBAPUTEIBHO U3YUHUTh TEMY U
3aJ1a4M BBITIOJIHEHHMS JJaOOpaTopHO# paboThl, a
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TaK K€ U3y4UTh BOIPOCHI BApUAHTOB
00pabOoTKU pe3yJIbTATOB 10 H3YYCHHOMY B
pazneine "OcHOBBI (PU3UKH HOITYTIPOBOJHUKOB"
Marepuay.

Iloozomogka pacuemno-zpaguueckozo
3adanua: B paMkax pacueTHO-TpayUIecKoro
3a7aHUsI BBITIOTHACTCS YEPTEK KOHCTPYKIIHH.
J71s1 BBITIOJIHEHUS YEPTEKEN BBINOIHIIOTCS
IpeABapUTEIbHBIC PACUETHI OCHOBHBIX
MoKa3artesel, KOTOpble YKa3bIBalOTCS Ha
yeprexe. 3allaHue BBIOJIHACTCS
HUHAMBUIYaJIBHO IO BapuaHTaM. B kadecTBe TeM
3aJaH}s IPUMEHSIOTCS CIIeAYIOIINE:
IIposedenue uccnedoganuii: Pabora
BBINOJIHACTCS [0 MHANBUAYAIbHOMY 3a/IaHHIO.
JInist IpoBeIeHNs HCCIIeIOBAHUSI IPUMEHSIETCS
CJIEAYIOLINE MaTepHAIbL:

Ilo0z0mogKa K meKyuiemy KOHmMpoiio:
[HoBTOpenune marepuana no pasgeny "OCHOBBI
(U3UKN TOTYIPOBOIHUKOB"

Ilodzomoeka pepepama: B pamkax
pedepaTHBHOI YaCTH CTYJICHTY HEOOXO UM
IIPOBECTH 0030p JINTEPATYPHBIX HCTOUHHKOB IO
BBIOpaHHON TeMe, KOMIUIEKCHO OCBETUTh
BOTIPOC B COOTBETCTBHH C TeMoH pedepara,
MIOJITOTOBUTH MIPE3CHTAINIO [ BBICTYIIICHUS
IO pe3yJbTaTaM paboThl HA CEMHHAPCKOM
3aHsATHH. B kKauecTBe TeM pedepara cTyneHTy
MIPE/IaraloTCst CIEAYIONIIE BAPHAHTHI:
H3yuenue mamepuanog 1umepamypnbix
UCIOYHUKOB:

[6], 5-50

OnTHueckue
XapaKTePUCTUKU
CBETOIHO/IOB.

21

12

2.1

Ontuyeckue
XapaKTCpUCTHUKHU
cBeToano10B. CIieKTp
H3IIy4YECHHUS.

Ilodzomoeka pacuemno-zpaguueckozo
3adanua: B paMkax pacueTHO-TpauIecKoro
3a1aHUs BBIIIOJIHACTCS qepTem KOHCprKHI/II/I.
J171s1 BBITIOJIHEHUS YepTEXKeN BBITIOIHSIOTCA
Hpe]lBapHTﬁJ'H)HBIe pacquH OCHOBHBIX
moKasareJsieid, KOTOpbIe YKa3bIBAIOTCS Ha
yeprexe. 3allaHue BBITOIHACTCS




2.2

Vroxa BeIBOJA
U3Ty4eHus.
IIpoctpancTBeHHOE
paciipesneneHue
n3nydenus. Kpusas
CBETOPACIIPEACIICHHS.
JlamGepToBcKOE
pacmpezneneHue
W3JTydCHHUS.

2.3

Kopnyca cBetonnonos
13 MPO3PAYHBIX
MaTepHasoB.
TemneparypHas
3aBUCUMOCTh
HMHTCHCUBHOCTU
H3ITy4YCHUS.

WH/IMBUYaJIBHO O BapuaHTaM. B kadecTBe TeM
3aJJaHKs IPUMCHSIFOTCS CIICAYIOIIHE:
IIpogedenue uccnedosanuii: Pabora
BEITIOJTHACTCS 110 MHAWBUAYAIEHOMY 3aIaHHIO.
Jlns mpoBeieHusI CCIIeTOBaHIS IPUMEHSICTCS
CIIEYIOIIHE MaTepHabl:

Iloozomoeka K mekyuwiemy KOHmMpOio:
[ToBTOpeHNe MaTepHaa 1mo pasaery
"OnTHYecKue XapaKTePUCTHKN CBETOINOIOB. "
Ilodzomoeka Kypcosozo npoekma: KypcoBoit
MIPOCKT BBITIOHSCTCS 110 UHAUBUIYATbHOMY
3a7aHu0. B pamkax paboTel HEOOX0AUMO
paccuuTaTh OCHOBHBIC TIOKA3aTENIN PAOOTHI
000pyI0BaHUs, BEIOPATh ONTUMAIIEHOE
pemrenre. KypcoBoii mpoekT nmpeaycMaTpruBacT
MOSICHUTEIHHYIO 3aIICKY C pacdeTaMu
rpadudUecKyro 4acTh. B 3amaHne BXOOUT pacder
CIIeIYIOMINX TTOKa3aTelNei:

Iloozomoeka K nabopamopnoii pavome: J1is
BEITIOJTHEHUS 3aJaHUH TI0 JTaOOpaToOpHOU paboTe
HEO0XOIUMO TPEABAPUTEIHHO U3YyIUTh TEMY H
3aJ]a4¥ BBITIOJHEHUS 1JaO0paTOpHOit paboThl, a
TaK K€ U3yYUTh BOIPOCHI BAPHAHTOB
00paboTKU Pe3yabTATOB [0 H3yYEHHOMY B
pazzgene "Ontudeckne XapaKTePUCTHKH
CBETO/IMOMIOB." MaTepHany.

Tloozomosxka K ayoumopHvim 3auamuam:
[IpopaboTka JIeKIIUH, BHITOTHEHHE U
MOJITOTOBKA K 3aIuTe J1a0. paboTHI
Iloozomosxa domawnezo 3a0anus:
[MoxroToBka AOMAaITHETO 3aJaHUS HAIpaBJICcHA
Ha OTPaOOTKy YMEHUI peleHus
npodeccroHambHBIX 3a1a4. JloMarHee 3a1aHue
BBIIACTCS CTYACHTAM 10 U3YYCHHOMY B pasjeiie
"OnTuveckue XapakTepUCTHKNA CBETOINOIOB."
Marepuainy. JlONOJHUTENBHO CTYACHTY
HEOOXOIUMO U3yUHUTh JUTEPATYPY U pazodparsb
MIPUMEPHI BBITIOTHEHUS TOT00HBIX 3aJaHHH.
[IpoBepka goMAaITHETO 3aJaHHs IPOBOTUTCS TIO
MPEICTaBICHHBIM MTUCBMEHHBIM padOoTaM.
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Iloozomogxa pedhepama: B pamkax
pedepaTHBHOI YacTH CTYJIECHTY HEOOXO UM
MIPOBECTH 0030p JIUTEPATYPHBIX HCTOYHUKOB TI0
BEIOpPaHHOW TeMe, KOMIUIEKCHO OCBETHTh
BOTIPOC B COOTBETCTBHH C TeMOHU pedepara,
MTOJITOTOBUTH MIPE3CHTAINIO IS BBICTYIUICHUS
0 pe3yibTaTaM padOTHl HA CEMUHAPCKOM
3aHATHH. B kadecTBe TeM pedepaTa CTYICHTY
MIPeUIaraloTCsl CIeAYIOINEe BAPHAHTHI:
Ilodzomogxa pacuemnvix 3a0anuii: 3a1aHus
OPHUCHTHUPOBAHLI Ha PCIICHUA MUHU3ada4 110
pazzgeny "OnTHuecKue XapaKTepUCTUKH
cBeToano10B.". CTYAEHTH HEOOXOTUMO
MOBTOPUTH TEOPETHYECKUI MaTepHall,
pazo0paTh IpUMEpPHI PEIICHUS aHATTOTUIHBIX
3a[ad. MPOBECTH PACUETHI IT0 BAPHAHTY 3aJaHUs
U CIIeNIaTh BRIBOJBL. B KauecTBe 3amaHus
HCTIONB3YIOTCS CICIYIOIUE YIPAKHEHHS:
CamocmosamensHoe usyuenue
meopemuyeckozo mamepuana: VI3yienue
JIOTIONTHUTEIHHOTO MaTepralia o pasaery
"Onruveckue XapakTepUCTUKU CBETOINOI0B."
Ilposedenue sxcnepumenma: Pabora
BBITIOJTHACTCA 110 MHAWBUAYAJIbHOMY 3a/IaHUTO.
Jlnst mpoBeieHus UCcCle10BaHUS IPUMEHSIETCS
cienytomiee 000pya0BaHUE:

Ilo0zomoeka K npaKmuuecKum 3aHAMUAM:
U3yuenue Matepuana no pazzaeny "Onruueckue
XapaKTePUCTHKH CBETOAMOIOB." TIOATOTOBKA K
BBITTOJTHEHUIO 3aJJaHUH Ha MMPAKTHYECKIX
3aHATHUAX

Ilodzomogexa Kypcosou padomui: Kypcopas
pabora npejcTaBieHa B BUE KPYITHOMU 331241
Mo yueOHOMY Kecy, OXBaThIBAIOMIEH
HECKOJIbKO PAaCUETHBIX BOIIPOCOB U BBIOOD
BapuaHTa MIPOEKTHOro pemienus. [Ipumep
3aaHust:

Iloozomoexa kK KOHmMpoNbLHOU padome:
N3y4yenune marepuaiioB no paszaery Onrndeckue
XapaKTePUCTHKH CBETOAHMOJIOB. W TIOATOTOBKA K
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KOHTPOJILHOM padoTe

Iloozomoeka 0oknaoa, 6bICHYRICHUA:
3ajaHue CBS3aHO C YIIyOJCHHBIM N3y4EHUEM
pa3menoB AUCIUTUTUHEI U CAMOCTOSATEEHBIM
TTOWCKOM MaTEepHAJIOB IS PACKPBITHS TEMBI
IoKIIaga. MaTtepuralsl BEITIOTHEHHOH paboThl
MIPEICTABILIIOTCS B JICKTPOHHOM BHJE WM B
(dopme pacrieqaTaHHBIX MPE3EHTAMOHHBIX
cilaiiioB. B xauecTBe TEM AOKIAA0B CTYEHTaM
MPE/IAratoTCsl CICAYIOIINES BAPUAHTBI:
H3yuenue mamepuanog 1umepamypHslx
UCHOUHUKOB:

[3], 40-100

DneKTpuuecKue
CBOMCTBa CBETOIMOI0B.

14

3.1

DneKTpuuecKue
CBOMICTBA CBETOJUO/IOB.
BonbsramnepHnas
XapaKTepUCTHKA
(BAX). OTKIIOHEHHS OT
naeanbHeIX BAX.
[Tapa3utHble
COTIPOTHUBIICHUS.
Brnusaue
reTepornepexo10B Ha
COTIPOTHBIICHHE
YCTPOMCTB.

3.2

ITorepu HOCHTENEH B
JIBOMHBIX
TeTePOCTPYKTYpax.
M30b1TOuHAas
KOHLEHTpaLUs
HOCHUTEJIEH B aKTUBHOM
001acTH IBOMHBIX
TETEPOCTPYKTYP.
OrpaHu4uBaroNIye
cnou. Hanpsikenue Ha
IAOJIE.

Iloozomogka pedhepama: B pamkax
pedepaTHBHO# YacTH CTYACHTY HEOOXO UM
IIPOBECTH 0030p JINTEPATYPHBIX HCTOUHHKOB IO
BBIOPAHHOM TeMe, KOMIUIEKCHO OCBETUTh
BOIPOC B COOTBETCTBHU C TEMOM pedepara,
MOJIrOTOBUTH MPE3CHTAIIUIO JUIS BBICTYILICHHUS
0 pe3yabpTaTaM paboThl Ha CEMUHAPCKOM
3ansTud. B kauecTBe TeM pedepara CTyneHTy
MPEIaratoTCsl CICAYIOIINE BAPUAHTBI:
Iloozomoska pacuemmnoix 3ad0anui: 3ananus
OpI/IeHTI/IpOBaHI:-I Ha peHIeHI/IH MUHH3a4a4 110
pazneny "DIeKTpuuecKre CBOHCTBA
cBeTono/10B.". CTyZ€HThI HEOOX0AUMO
MMOBTOPUTH TEOPETHUCCKHI MaTePHAI,
pa3obparh NpUMephI PEIICHHs AaHATOTHYHBIX
3aj1a4. IPOBECTU PACUETHI 10 BAPHAHTY 3aaHUsI
U CIeNaTh BEIBOALL. B KauecTBe 3aJaHus
HCIIOJB3YIOTCS CIIEIYIOIHNE YIPAKHEHUSI:
Camocmoamenvhoe uzyuenue
meopemuueckozo mamepuana: Vizydcnue
JIOTIOJTHUTEIBHOTO MaTepraia o pas3aeny
"DeKTpUUecKre CBONCTBA CBETOIUOIOB."
IlIposedenue 3xcnepumenma: Pabora
BBIITOJIHACTCA 110 I/IHHI/IBI/IIIyaHBHOMy 3aJaHUIO.
Jlnst mpoBeieHus Uccie10BaHUs IPUMEHSETCS
cienyromiee 000pya0BaHHE:




IloozomosKka K npaKkmuueckum 3aHamusim:
W3yuenue maTepuana mo pasuaeny
"DreKTpuuecKre CBONCTBA CBETOIUOOB."
IMOJArOTOBKA K BBHIIIOJIHEHUIO 3aJaHUH Ha
MPAaKTUIECKUX 3aHATHIX

Ilodzomoeka Kypcosoit pabomui: Kypcopas
paboTa nmpeacTaBiIeHa B BHIE KPYITHOH 3a1aun
Mo yaeOHOMY Keiicy, OXBaThIBAIOMIEH
HECKOJIBKO PACYETHBIX BOIIPOCOB U BEIOOP
BapHaHTa MPOSKTHOro perieHus. [Tpumep
3aJaHHs:

Iloozomosxka K KOHmMpoObHOU padome:
W3yueHne maTepuaoB Mo pas3zaeiny
DIeKTpUUECKHe CBONCTBA CBETOANOIOB. U
MOJITOTOBKA K KOHTPOJIBHO# paboTte
Iloozomoexa 0oknaoa, 6biICMynIeHUA:
3amaHue CBA3aHO C YIIyOICHHBIM H3YICHUEM
pa3menoB AUCIUILTHHEI H CAMOCTOSATEIEHBIM
MTOWCKOM MaTEepHAIIOB LIS PACKPBITUS TEMBI
IoKIaga. Matepuralbl BEITIOTHEHHOH paboTh
MIPEICTaBILIIOTCS B JICKTPOHHOM BHJE WIH B
(dbopme pacreyaTaHHbBIX MPE3CHTAIUOHHBIX
craiiioB. B kauecTBe TEM NOKIAN0B CTYIEHTAM
MIpeAaraloTCs CIaeayIoie BapuaHThl:
Iloozomoska domauine2o 3a0anus:
IToaroToBKa AOMAIITHETO 3aJaHKs HATIPaBJICHA
Ha OTPabOTKy YMEHUH pemieHus
npogeccCHOHANBHBIX 3a1a4. JloManrHee 3a1aHue
BBIIACTCS CTYACHTAM I10 H3YYEHHOMY B pa3Jieie
"DeKTpUUecKre CBOMCTBA CBETOJUOOB."
MaTepuany. JJOmoHUTEeTbHO CTYICHTY
HEO0XOIUMO U3yYUTh JTUTEPATYPY U pa3o0parth
MIPUMEPHI BBITIOTHEHUS TOT00HBIX 3aJaHHH.
IIpoBepka JOMAIITHETO 3aJaHusI IPOBOIUTCS 10
Hpe]lCTaBJ'IeHHI)IM IIMCbMECHHBIM pa60TaM.
Iloozomoeka K ayoumopHvIm 3aHAmMUAM:
[TpopaboTka JIEeKINH, BEITIOJTHEHUE U
MOJITOTOBKA K 3amuTe 1ab. paboTh
Iloozomogka Kk 1adopamoproii pavome: JIns
BEITTOJTHEHUS 3aJJaHHUI TI0 JIAOOpaTOPHOH padoTe
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HEO0XOIUMO TPEABAPUTEIHHO U3YIUTh TEMY H
3aJ1a4 BBITIOJHEHUS JTA00PaTOPHOU paboThI, a
TaK K€ U3yYUTh BOTIPOCHI BAPHAHTOB
00pabOTKU pe3yNIBTAaTOB 110 H3YICHHOMY B
paszene "DIeKTpHYecKie CBOMCTBA
CBETOIMO/IOB." MaTepHaty.

Ilodzomoeka Kypcosozo npoexma: KypcoBoit
TIPOEKT BHITIOHSACTCS 110 HHANBHAYATHHOMY
3amaHnio. B pamkax paboTel HEOOXOIUMO
paccuuTaTh OCHOBHBIC TIOKA3aTENIN PaOOTHI
000pyI0BaHUs, BEIOPATh ONTUMAIIEHOE
pemenne. KypcoBoii IpoeKT npeaycMaTpuBaeT
MOSICHUTENBHYIO 3aIUCKY C pacueTaMu U
rpaduuecKyro 4acTh. B 3aaHie BXOIUT pacyer
CIeAYyIOIINX MoKa3aTeei:

Ilodzomoeka pacuemno-zpaguueckozo
3adanusa: B paMkax pacueTHO-TpadUIecKoro
3a[JaHusI BRITIOJTHACTCSA YePTEK KOHCTPYKITHH.
J171s BBITIOJTHEHUS YePTEKEH BBITTONHSIIOTCS
MpeaBapUTEeIbHBIC PACUETHl OCHOBHBIX
moKasareseld, KOTOphIe YKa3bIBAIOTCS Ha
yeprexe. 3aJlaHue BBIOIHACTCS
HHAUBUYAILHO [0 BapuaHTaM. B kauecTBe TeM
3a/1aHus MPUMEHSIOTCS CIIeNYIONIHe:
IIposedenue uccaedosanun: Pabora
BBIMOJTHACTCS 110 HHANBUAYAIbHOMY 3aIaHHIO.
JI1s mpoBeieHusI CCIIeIOBAHMS IPUMEHSICTCS
CIIEIYIOIIHE MaTepHabl:

Tloozomosxa Kk meKkywemy KOHmpo.iio:
[ToBTOpeHNe MaTepHaa 1Mo pa3aeny
"DeKTpUUecKre CBOMCTBA CBETOJUOOB."
H3yuenue mamepuanos 1umepamypHslx
UCMOUHUKOB:

[5], 40-100

4 BuusiHue Temnepatypsl 14
Ha TTapaMeTphl
CBETOMO/IOB
4.1 Temneparypa p-n 7

nepexojia. Biusaue

Iloozomoexa Kk KOHmMpoNbLHOU padome:
W3ydyenue Matepuainos 1o pasneiny BiuusHue
TEeMIepaTyphl Ha TapaMeTPhl CBETOTUOIOB U
MTOATOTOBKA K KOHTPOJIBHOU paboTe
Iloozomoexa pepepama: B pamxax
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TeMIlepaTypbl aKkTHBHOU
obnacTu KpucTaia Ha
napameTpsbl
CBETOJHO/A.
Omnpenencnane
TEMIIEPaTypEI
HOCHTEJIEN 110 HAKJIIOHY
CIEKTPAJILHOMN
XapaKTEPUCTUKH B
001acT! BBICOKUX
9HEPIUil.

4.2

3aBUCUMOCTE JJIMHEI
BOJIHBI B MAKCHMYME
CIICKTpa M3IyYCHHS OT
TeMIepaTypsl p-N
nepexoja.
Onpenenenue
TeMIepaTypsl p-N
mepexoaa 1o
[T0JI0KEHUTO
MaKCHUMyMa CIIeKTpa
W3JTy4CHUS.

pedepaTHBHO# YacTH CTYICHTY HEOOXO UM
MPOBECTH 0030p JINTEPATYPHBIX HCTOUHHKOB IO
BBIOPAHHOW TeMe, KOMIUIEKCHO OCBETHUTh
BOTIPOC B COOTBETCTBHH C TeMOH pedepara,
MTOJITOTOBUTH MIPE3CHTAINIO IS BBICTYIDICHUS
0 pe3yibTaTaM padOTHl HA CEMUHAPCKOM
3aHATHH. B kadecTBe TeM pedepaTa CTYICHTY
MIPeUIaraloTCsl CIeAYIOINEe BAPHAHTHI:
Tloozomoexa pacuemuvix 3a0anuii: 3a1aHus
OPHUEHTUPOBAHBI HA PELICHUS] MUHHU3a/1a4 110
pazzgeny "BnusHue Temneparypsl Ha
napameTpsl cBeToanoaA0B". CTyIeHTHI
HE00XOIUMO TTOBTOPUTH TCOPCTUUCCKUI
Marepuall, pa3odparh NpUMephI PEIICHHs
aHAJIOTHMYHBIX 3a]]a4. IPOBECTH PacyeThl M0
BapHWaHTY 3aJaHUS U CHETATh BEIBOABL. B
Ka4yeCcTBE 3aJaHUS HCIIONB3YIOTCS CICAYIOIIHE
YHOpaXHEHUS:

CamocmosamensHoe usyuenue
meopemuyeckozo mamepuana: VI3yienue
JIOTIONTHUTEIHHOTO MaTepralia o pasaery
"BrustHre TeMIiepaTypsl Ha apaMeTphl
CBETOAMO/I0B"

Ilposedenue sxcnepumenma: Pabora
BBITIONTHSETCS 110 UHAMBHUIYAIBHOMY 32/1aHUIO.
Jli1st mpoBeieHust uccie0BaHMs MPUMEHSIETCS
cienyromiee 000pyI0OBaHHUE:

Ilo0zomoeka K npaKmuuecKum 3aHAMUAM:
Wzyuenue matepuana no paszaeny "BausHue
TeMIepaTypbl Ha TTapaMeTphl CBETOIHOIOB"
MOJITOTOBKA K BBIMTOJTHCHHIO 3aJaHUN Ha
MPAKTUYCCKUX 3aHATUIX

Iloozomoexa kypcosoui padomoul: Kypcosas
paboTa mpeacTaBiIeHa B BHJE KPYITHOM 3a1aun
o yueOHOMY Keicy, OXBaThIBAIOMIEH
HECKOJIBKO PacueTHBIX BOIPOCOB U BHIOOP
BapuaHTa MPOEKTHOTO pemeHus. [Ipumep
3aaHuA:

Ilodzomogka doknada, gblcmynieHus:
3amaHue CBA3aHO C YrIyOJICHHBIM H3yYCHUEM
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Pa3aenoB AUCHUILUIMHBI U CAMOCTOSTEIBHBIM
MIOUCKOM MaTEpHaJIOB JUISl PACKPBITHS TEMBI
JIOKJIaaa. MaTepuaibl BBITOJIHEHHOH paboThI
MIPEICTABILIIOTCS B JICKTPOHHOM BHJE WIH B
(dopme pacrieqaTaHHBIX MPE3EHTAMOHHBIX
cilaiiioB. B xauecTBe TEM AOKIAA0B CTYIEHTaM
MIPeUIaraloTCsl CISAYIOIINE BAPHAHTHL:
Ilod2zomoeka domauinezo 3adanusn:
[ToxroToBka JoOMaITHeTo 3aaHUS HaIpaBIeHa
Ha 0TPabDOTKY YMEHUI peleH s
npodeccroHaNBHBIX 3a/1a4. JlomalHee 3agaHue
BBIJIACTCA CTYICHTaM 10 U3Y4EHHOMY B pasjiene
"BrustHue TeMIiepaTypsl Ha apaMeTphl
CBETOMO/IOB" MaTepuany. J[onoIHUTEebHO
CTYZICHTY HEOOXOAUMO M3YUUTh JIUTEPATYPY U
pa3o0paTk MPUMEPHI BHITOTHEHUS TIOTOOHBIX
3amanuil. [IpoBepka qOMAaIIHEro 3a1aHus
MIPOBOIUTCSA IO TPEACTABICHHBIM TICEMEHHBIM
pabotam.

Ilo020mo6Ka K ayOumopHnovim 3aHAmMuAM:
[IpopaboTka JIEKIINH, BHIITOIHEHHE U
MOJITOTOBKA K 3amuTe 1ab. paboTh
Iloozomoeka Kk 1adopamopnoii pavome: J1ns
BBIMOJIHEH U 33JaHUH 110 JTaA00OpaTOpHOU padboTe
HEO0XOIMMO NPEABAPUTEIHHO U3YyIUTh TEMY H
3aJ]a4y BBITIOJHEHUS J1abopaTOpHOH paboTsl, a
TaK k€ U3yYUTh BOIIPOCHI BAPHAHTOB
00pabOTKU Pe3yNIFTATOB 110 H3YYCHHOMY B
pazzene "BausHue TeMnepaTrypsl Ha mapameTphl
CBETO/IMO/IOB" Marepuay.

Ilodzomoeka Kypcosozo npoexma: KypcoBoit
MPOEKT BEHITIOHSCTCS 10 WHAUBHIYATHHOMY
3ananuio. B pamkax paboTsl HEOOXOAMMO
paccunTaTh OCHOBHBIE TIOKA3aTeNN pabOTHI
000pyI0BaHNUs, BEIOPATh ONTUMAIIEHOE
pemenne. KypcoBoif mpoekT npexycMaTpuBaeT
MOSICHUTENBHYIO 3aIICKY C pacuyeTaMu
rpaguygecKyro 4acTb. B 3amanme BXoauT pacder
CIIEYIOINX TTOKa3aTelNei:

Iloozomogka pacuemno-zpaguueckozo
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3adanua: B pamkax pacyeTHO-rpayeCcKoOro
3aJ1aHusI BBITIOJHSACTCS YEPTEK KOHCTPYKIIHH.
J1J1s1 BBITIOJTHEHUS! YepTEKeH BBITTOJIHSFOTCS
TIpeaBapUTEIbHBIC pACUeThl OCHOBHBIX
IoKa3aresel, KOTOphIe YKa3hIBAIOTCS Ha
gepTexke. 3aJaHne BBIOIHICTCS
WHAWBUIYaIBHO 0 BapuaHTaM. B kauecTBe TeM
3aaHHS TPUMEHSIOTCS CIIEAYIOIIHE:
Ilposedenue uccnedosanuii: Pabora
BBITIOJTHSETCS 10 MHANBUIyaIbHOMY 33aHHIO.
Jlist mpoBenieHnst HCCIleIOBaHMUsI IPUMEHSIETCS
CIEIyIOINe MaTepHuabl:

IlodzomogKa K neKkyuiemy KOHmpoio:
[ToBTOpeHune marepuana no pasaeny "BausHue
TeMIepaTypbl Ha TapaMeTphsl CBETOIUO00B"
H3yuenue mamepuanog numepamypHsix
UCHOYHUKOB:

[4], 30-90

5 BriBon m3myueHus 3 14 Iloozomoeka K npaKmuuecKum 3anHsamusim.:
CBETOIUOIHBIX W3yuenue Matepuana no pasaeny "BpeiBox
KPHUCTAJJIOB H3TYYICHHUS U3 CBETOIUOTHBIX KPHCTAILIOB"
5.1 BriBon m3myueHus u3 7 MOATOTOBKA K BBEIITOJIHEHHUIO 3aaHUN Ha
CBETOINOIHBIX MPAKTUYCCKUX 3aHATUIX
KpPHUCTAJIJIOB. Ilodzomoeka pepepama: B pamkax
CTpYKTypHI C BBICOKHM pedepaTHBHOI YaCTH CTYJICHTY HEOOXO UM
k03¢ dunueHToM IIPOBECTH 0030p JINTEPATYPHBIX HCTOUHUKOB I10
BBIBOJIA U3JIYUCHUSI. BBIOPAHHOW TeMe, KOMIIICKCHO OCBETHUTh
ITornomenue BOTIPOC B COOTBETCTBHH C TeMOH pedepara,
TOJTYTIPOBOTHUKAMH MOJITOTOBUTH MIPE3CHTAINIO IS BBICTYIDICHUS
W3JIYYCHUS C SHEPTrHei 0 pe3yibTaTaM paboThl HA CEMUHAPCKOM
KBaHTa MEHBIIIE 3aHATHH. B kadecTBe TeM pedepaTa CTYICHTY
IIMPHUHEI 3aMPEICHHON MPEeUIaratoTCs CICAYIOINES BAPUAHTBI:
30HbI. J[BOliHEIS Iloozomoska pacuemmusix 3adanuii: 3anaHus
TeTePOCTPYKTYPHL. OPHEHTHUPOBAHBI HA PEIICHUS MHUHU3a1a4 110
CBeTOONOIEI C pasneny "BbiBoj M3ITydeHUs U3 CBETOAUOTHBIX
KpHUCTaJIaMH Pa3HOi kpuctawio". CTyIeHTB HEOOXOIIMO
TCOMETPHH. MTOBTOPUTH TEOPETHUCCKHI MaTePHal,
5.2 IIpumenenwne 7 pazo0paTh IpUMEPHI PEIICHUS AaHATTOTUIHBIX
TEKCTYPHUPOBAHHOU 3a[a4. MPOBECTH PACUYCTHI [10 BAPHAHTY 3adaHUs
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MIOBEPXHOCTH.
IIpumenenue
KOHTaKTOB pa3HOI
reOMETPUIECKON
topmer. TexaoMOTHA
BBIPANUBAHH
CBETOIUOIHBIX
KPHCTAJUIOB Ha
MPO3pavHbIX
NoAJI0KKaxX. Meron
NIEPEBEPHYTOTO

MOHTaXa KpUCTaJIOB.

U cJeNaTh BEIBOAEL. B KauecTBe 3agaHus
HCTIONIB3YIOTCS CICIYIONIUE YIPAKHCHUS:
Camocmoamenbroe uzyueHue
meopemuyeckozo mamepuana: VI3yaenne
JIOTIONTHUTEIHHOTO MaTepraa 1o pasaerry
"BBIBOJT M3ITyYeHHS U3 CBETOINOTHBIX
KpHUcTauioB"

IIposedenue skcnepumenma: Padbora
BEITIOJTHACTCS 110 MHANBUAYAIEHOMY 3a1aHHIO.
Jlist npoBeieHusI UCCIICOBAHUS IPUMEHSICTCS
cienytomiee 000pyaoBaHUE:

Ilodzomoska Kypcosoit padomul: Kypcopas
paboTa npejcTaBiIeHa B BH/IE KPYITHOM 3a1aun
1o y4eOHOMY KelCy, OXBaThIBaIOIICH
HECKOJIbKO PaCYCTHBIX BOIIPOCOB U BHIOOD
BapHaHTa IIPOEKTHOTO perreHus. [Ipumep
3aIaHUS:

Iloozomosxa Kk KOHmMPOIbHOIUL padome:
Wzydenne MaTepuaiioB 1o paszaerny BrBon
W3TYYCHUS U3 CBETOIUOTHBIX KPHCTAIIOB U
MOJITOTOBKA K KOHTPOJIBHOI paboTte
Iloozomoeka 00Kn1ada, 6bICHYNICHUSA:
3aiaHue CBSA3aHO C YriyOJIeHHBIM U3YUEHUEM
paszienoB AUCIHUILTUHBI U CAMOCTOSTENbHBIM
IIOUCKOM MaTepI/IaHOB JJIA paCKpLITI/ISI TEMBbI
JIoKsIaga. Matepualibl BBITOTHEHHOM paboThI
MIPEJCTaBIIIOTCS B JICKTPOHHOM BHJE WIH B
(opMe pacrieqaTaHHBIX PE3EHTAIMOHHBIX
cimaiifioB. B xauecTBe TeM JOKIIAIOB CTyICHTAM
MIPeUIaratoTCs CISAYIOINE BAPUAHTHI:
Iloozomosxa domawnezo 3a0anus:
[MoxroToBka AOMaIIHETo 3aJaHKs HAIpaBJIcHA
Ha OTPabOTKy YMEHUI pemeHus
npodeccroHambHBIX 3a1a4. JloMarHee 3a1aHue
BBIJIAETCS CTYJIEHTaM 110 U3YYEHHOMY B pa3jelie
"BbIBOJ M3ITy4EHHUS U3 CBETOINOTHBIX
KpucTaios" Matepuany. JlonosHUTENbHO
CTYACHTY HEOOX0IUMO U3yUUTh JTUTEPATYPY U
pa300paTh MPUMEPHI BHITOTHEHUS TTOT0OHBIX
3amanui. [IpoBepka JOMaNIHEro 33 aHus
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MPOBOUTCS IO MPEACTABICHHBIM THCEMEHHBIM
paboTtam.

Ilo020moeKa K ayOunopHovlm 3aHAMUAM:
[IpopaboTka JIEKIINH, BEITOITHEHHE U
MOJITOTOBKA K 3aIIuTe J1a0. paboTHI
Iloozomoeka K nabopamopnoii pavome: J1ist
BEITIOJTHEHUS 3aJaHUH TI0 JTabopaTopHOH paboTe
HEOOXOIUMO TPEABAPUTEIHHO U3YIUTh TEMY H
3a[a9H BBITIOJTHEHUS Tab0paTOpHOI paboTEHI, a
TaK K€ U3yYUTh BOTIPOCHI BAPHAHTOB
00pabOTKU Pe3yJIbTATOB 110 H3YYCHHOMY B
paznene "BbIBOJ U3MyYEHUS U3 CBETOUOTHBIX
KpHUCTAIOB" MaTepuanty.

Ilodzomoeka Kypcosozo npoexkma: KypcoBoit
IIPOCKT BBIMOJHACTCA IO UHAUBUAYAJIbHOMY
3amaHnio. B pamkax paboTel HEOOXOIUMO
paccunTaTh OCHOBHBIC TIOKA3aTeN paOOTHI
000pyI0BaHNUs, BEIOPATh ONITUMAIIEHOE
pemenre. KypcoBoif mpoekT nmpexycMaTpruBacT
MOSICHUTENBHYIO 3aIICKY C pacdeTaMu
rpadudUecKyro 4acTh. B 3amaHne BXOOUT pacder
CIeAYIOIINX MoKa3aTesei:

Iloozomoexa pacuemuo-zpaguueckozo
3adanusa: B paMkax pacueTHO-TpauIecKoro
3aJaHUs BBITIOJIHACTCA YEPTEIK KOHCTPYKIIUU.
J171s1 BBITIOJIHEHUSI UepTEKEHN BBITIOJIHSIOTCS
MpeIBapUTEIbHBIC PACUETHl OCHOBHBIX
moKasareseid, KOTOpbIe YKa3bIBAIOTCS Ha
gepTeke. 3aJaHue BBIOTHICTCS
WHIWBUIYAIBHO 0 BapuaHTaM. B kauecTBe TeM
3aJJaHus IPUMEHSFOTCS CIICAYIOIIHE:
Ilposedenue uccredosanuii: Pabora
BBITIOJTHACTCA 110 MHANBUAYAJIbHOMY 3a1aHUIO.
Jl1st mpoBeieHus UCCleI0BaHUS IPUMEHSIETCS
CIIEYIOIIHME MaTePHaJIbl:

Iloozomoexa k mexyuwiemy KOHmpoaio:
[ToBTOpeHue Marepuaa no pasaeny "BoiBoa
M3ITyYEHUs U3 CBETOINOIHBIX KPUCTAIIIOB"
H3yuenue mamepuanos 1umepamypHsix
UCHOYUHUKO8:

16




[1], 300-350

XapaKTepUCTUKU
CBETOJHO0B

14

6.1

JnHamMuueckue
XapaKTePUCTUKU
CBETOMOM0B. Bpems
HapacTaHus U craza
CUTHAJIOB, [10JIOCA
[IPOITYCKaHUs B TEOPUH
JIMHEWHBIX LIEeTICH.
Bpewms HapacTanus u
cIaja ONTUYECKOro
CUTHAJIA TIPY OOJIBIION
€MKOCTH CBETO/AHOJIOB.
Bpewms HapacTaHus u
Crajia ONTHYECKUX
CUTHAJIOB IPU MaJIoH
€MKOCTH CBETOJHOIOB.

6.2

3aBHCUMOCTD
HaIpsHKEHUS. OT
BpPEMEHM cliajia u
HapacTaHus
ONTHYCCKHUX CUTHAJIOB.
Yxon Hocutenei u3
aKTUBHOI 00J1acTH.
DopMUpPOBAHUE TOKA.

Ilodzomogxa Kypcosou padomuwi: Kypcopas
pabora npeacTaBieHa B BUAE KPYIHOH 3a1auu
1o y4eOHOMY KelCy, OXBaThIBaIOIIEH
HECKOJIBKO PACUYETHBIX BOIIPOCOB M BBIOOD
BapuaHTa IIPOEKTHOTO pemenus. [Ipumep
3a7aHus:

Ilo020moeKka K KOHmMPOIbHOU padome:
N3y4yenne maTepuaoB 10 pa3zieiry
XapaKTepUCTHKH CBETOJHOIOB U MOArOTOBKA K
KOHTPOJIBHOII paboTte

Iloozomogka doknada, gblcmynieHuA:
3ajaHue CBA3aHO C YIIyOJCHHBIM U3y4CHUEM
pas3/ielioB AUCIMIUIMHBI U CAMOCTOSITEIbHBIM
MIOUCKOM MaTEpHaJIOB JUIsl PACKPBITHS TEMBI
JI0KJIaaa. MaTepuaibl BBIOJIHEHHOH paboThI
MIPECTABILIIOTCS B SJICKTPOHHOM BHAE WIIH B
(opmMe pacriedaTaHHbIX IPE3EHTANOHHBIX
ciaiinoB. B kauecTBe TEM JOKIIAIOB CTYACHTAM
MPE/ATIaraloTCsl CIEAYIONIIE BAPHAHTHI:
Ilod2omoeka domauinezo 3adanusn:
IToxroToBka JOMAaNIHETO 3a/JaHUS HapaBiIeHa
Ha OTpabOTKy yMEHUIl peneHus
npodeccuoHaNbHbIX 3aaa4. JlomaliHee 3a1aHne
BBIJIA€TCA CTYACHTAM I10 U3Y4EHHOMY B pa3jiene
"XapaKTepUCTHKH CBETOHOAOB" MaTepHaly.
J1OTIOTHUTEBHO CTYICHTY HE0OOX0AUMO
N3Y4YHUTh JIUTEPATYpPy U pa3odpaTh NpUMeEpHI
BBITIOJTHEHHS OR0OHBIX 3a1aHuid. [IpoBepka
JIOMAIITHETo 3aJJaHus! TPOBOJMUTCS MO
MIPE/ICTaBICHHBIM TUCEMEHHBIM paboTam.
Ilod20mogKa K ayOumopHvim 3aHAMUAM:
ITpopaboTka JeKunH, BBIOJIHEHHE U
MOJITOTOBKA K 3amuTe 1ab. paboThI
Iloozomoeka K rabopamopnoii pavome: J1nst
BBITIOJTHEH U 3a/IaHHH 10 TabopaTopHOU paboTte
HEOOXOAMMO TPEIBAPUTEIIEHO U3YUHTh TEMY U
3a[a4H BBITIOJHEHNUS 1ab0paTOpHOH paboTsl, a
TaK JK€ M3y4UTh BOMPOCHI BAPUAHTOB
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00pabOoTKU Pe3yJIbTATOB 10 H3YYCHHOMY B
paznene "XapaKTepUCTUKU CBETOUOO0B"
MaTepuany.

Ilodzomoeka Kypcosozo npoexma: KypcoBoi
TIPOEKT BHITIOHSACTCS 110 HHANBHAYATHHOMY
3amannio. B pamkax paboTeI HEOOXOIUMO
paccuuTaTh OCHOBHBIE TIOKA3aTENN paOOTHI
000pyI0BaHNUs, BEIOPATh ONITUMAIIEHOE
pemienue. KypcoBoil IpOeKT npeaycMaTprBacT
MOSICHUTEIBHYIO 3aIHCKY C pacuyeTaMu
rpaduUecKyro 4acTh. B 3aaHie BXOIUT pacyer
CIeAyIOIINX MoKa3aTeei:

Ilodzomoeka pacuemno-zpaguueckozo
3adanua: B pamkax pacyeTHO-rpayecKoOro
3aJaHUs BBIIIOJHSICTCS qepTenc KOHCprKL[I/II/I.
J171s BBITIOTHEHHS YePTEKEH BBITTONHSIIOTCS
MIpeaBapUTEeIbHBIC pACUETHl OCHOBHBIX
moKasareseld, KOTOphIe YKa3bIBAIOTCS Ha
gepTeke. 3aJaHre BBITOIHICTCS
WHAWBUIYAIBHO 0 BapuaHTaM. B kauecTBe TeM
3aJaHus TIPUMCHSIOTCS CIICAYIOIIHE:
IIposedenue uccaedosanun: Pabora
BBIITOJIHACTCA 110 I/IHI[I/IBI/I)IyaHI)HOMy 3a1aHUIO.
Jlnst mpoBeieHus UcCle10BaHUS IPUMEHSIETCS
CIIEIYIOIIHE MaTepPHaJIbl:

Iloozomoska K mekywiemy KOHmMpOio:
[ToBTOpeHNe MaTepHaa 1mo pa3aeny
"XapakTepUCTUKH CBETOAUOAOB"
Ilo0zomoeKka K npakmuueckum 3anamuam:
Wzydenne maTepuana mo pa3ueny
"XapaKTepUCTUKU CBETOIMOIOB" MOATOTOBKA K
BBITTOJTHEHUIO 33JJaHUIA Ha MIPAKTHYCCKIX
3AHATHUAX

IlIposedenue 3xcnepumenma: Pabora
BBIITOJIHACTCA 110 I/IHJII/IBI/IIIyaJ'[BHOMy 3aJaHUIO.
Jl1st mpoBeieHus UCCleI0BaHUS IPUMEHSETCS
cienytomiee 000pya0BaHHE:
Camocmoamebnoe usyuenue
meopemuueckozo mamepuana: Vizydcnue
JTOTIOJTHUTEIHHOTO MaTepralia 10 pa3elry
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"XapaKTepUCTHKH CBETOHOA0B"
Iloo2omogxa pacuemnvix 3a0anuii: 3aiaHus
OpPHEHTHPOBAHBI Ha PEIICHHU MUHU3a/1a4 110
paszeny "XapaKTepHCTHKH CBETOINOIOB" .
CryneHTsl HeOOXOAUMO ITOBTOPHUTH
TEOPETUYECKUI MaTepHall, pa3o0paTh MPUMEpHI
peLICHNS aHAJIOTHYHBIX 3a/1ad. IPOBECTH
pacyeTHl 10 BapHaHTY 3alaHUs U CAENATh
BBIBOZBL. B kauecTBe 3aJaHus MCHONB3YIOTCS
CIIEIYIOLIHE YIPAXKHEHUS:

Iloozomogka pedhepama: B pamkax
pedepaTHBHO YacTH CTYACHTY HEOOXO UM
IIPOBECTH 0030p JINTEPATYPHBIX HCTOUHHKOB IO
BBIOpaHHON TeMe, KOMIUIEKCHO OCBETUTh
BOIIPOC B COOTBETCTBHU C TEMOM pedepara,
MOATOTOBUTB NPE3CHTALHNIO JJIsl BBICTYIUICHUS
0 pe3yibTaTaM paboThl HA CEMUHAPCKOM
3aHATHH. B KayecTBe TeM pedepaTa CTyACHTY
NpeIIararoTcs CICAYIONIHE BapUaHThL:
H3yuenue mamepuanos numepamypHsix
UCHOYHUKOG:

[2], 350-400

IIpumenenue
CBETOJIUO/IOB B
OCBEIICHUU

15.7

1.7

7.1

CBeToIMO Bl Pa3HBIX
oOiacTei cexTpa
CBEUYEHUSI

7.2

IIpumenenue
CBETOAMOMIOB B
OCBETUTENBHBIX

npubopax v cucTeMax

OCBEILICHHUS.

8.7

3.7

Iloozomoska K mekywiemy KOHMpPOIO:
IToBTOpEeHue MaTepuana no pasaeny
"I[IpumMeHeHne CBETOINOIOB B OCBEIIEHUH"
IIposedenue uccaedosanun: Pabora
BBIMOJTHACTCS 110 HHANBUAYAIbHOMY 3aIaHHIO.
JI1s mpoBeieHusI CCIIeIOBAHMS IPUMEHSICTCS
CIIEIYIOIIHE MaTepHabl:

Ilod2zomoeka pepepama: B pamkax
pedepaTHBHOM YacTH CTYyIEHTY HEOOXOIIM
MIPOBECTH 0030p JINTEPATYPHBIX HCTOYHHKOB IO
BEIOPAHHOW TeMe, KOMIUIEKCHO OCBETHTh
BOIIPOC B COOTBETCTBHHU C TeMOU pedepara,
MTOJITOTOBUTH MTPE3CHTAIMIO IS BHICTYIICHUS
0 pe3ysbraTaM paboThl HA CEMUHAPCKOM
3aHATHH. B KadecTBe TeM pedepara CTYIACHTY
MPEUIAratoTCsl CICAYIOIINE BAPUAHTHI:
Iloozomoeka pacuemnvix 3a0anuii: 3a1anus
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OpPUCHTUPOBAHBI HA PEIICHUS MUHHU3a1a4 110
pazneny "[IpumeHeHre CBETOIUOIOB B
ocpenieHun". CTYJCHTBI HCOOXOIUMO
MTOBTOPUTH TEOPETHICCKII MaTepHal,
pa3o0paTs IpUMEPHI PEIICHUS AaHATOTUIHBIX
3a[ad. MPOBECTH PACUETHI IT0 BAPHAHTY 3aTaHUS
M CIIeJIaTh BBIBOJBI. B KauecTBe 3amaHus
HCTIONB3YIOTCS CIEIYIOIINE YIPAKHEHHS:
Camocmoameibnoe usyuenue
meopemuueckozo mamepuana: Vzyuenue
JTOTIOJTHUTEIBPHOTO MaTepraia 1o pa3aeiny
"[IpuMeHeHne CBEeTOANOO0B B OCBEIICHUN"
IIposedenue skcnepumenma: Pabora
BBIITOJIHSACTCA 110 I/IHI[I/IBI/I}IyaHI:HOMy 3a1aHHUIO.
Jl1s mpoBeieHus UCCleI0BaHUS IPUMEHSETCS
cienyromiee 000pyIOBaHHUE:

Ilo0zomoeKka K npaKkmuueckum 3anamuam:
Wzyuenne maTepuana mo pa3ueny
"[IpumeHeHHE CBETOINO/I0B B OCBEILIEHUU"
IIOJrOTOBKA K BBHIIIOJIHEHUIO 3aJaHNH Ha
MPAaKTUIECKUX 3aHATUIX

Ilodzomoska Kypcosoit padomul: Kypcopas
paboTa npejcTaBiIeHa B BH/E KPYITHOM 33a1aun
o yueOHOMY Keicy, OXBaThIBaIOIIEH
HECKOJIbKO PaCYCTHBIX BOIIPOCOB U BBHIOOD
BapHaHTa MPOSKTHOro perrenus. [Tpumep
3aaHHS:

Tloozomosxa Kk KOHmMPOIbHOU pabome:
Wzydenne MaTepuaioB Mo pas3uery
[IpuMeHeHHE CBETOANOIOB B OCBEUICHUH H
MOJITOTOBKA K KOHTPOJIBHOI paboTte
Iloozomoeka 0oKknaoa, 8bICHYnaeHUsA:
3amaHue CBA3aHO C YriyOJICHHBIM H3YYCHHUEM
Pa3esoB AUCIUILUIMHBI M CAMOCTOSITEIbHBIM
IIOUCKOM MaTepI/IaJ'IOB JJIA paCKpBITI/IH TEMBbI
JToKJIaga. Matepualbl BEIIOTHEHHOH paboThl
Hpe]lCTaBHfﬂOTCf{ B 3J'[eKTpOHHOM BUIC UJIK B
(dhopMe pacrieyaTaHHBIX MTPE3EHTAIIMOHHBIX
cinaifioB. B kauecTBe TeM JOKIIAOB CTyICHTAM
MIPEJUIATal0TCsl CICAYIOINE BAPUAHTBIL:
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Iloozomoska domauinezo 3a0anus:
IMoaroToBka AOMAITHETO 3aJaHKs HATPaBJICHA
Ha OTPabOTKy YMEHUI pelicHus
npogeccHOHANBHBIX 3aa4. JlomanrHee 3a1aHue
BBITACTCS CTYICHTAM I10 H3YYEHHOMY B pa3Jieie
"[IpuMeHeHne CBETOINOI0B B OCBEIICHUH'"
MaTepHuainy. J(OmoMHUTEeTFHO CTYICHTY
HEO0XOIMMO U3YyYUTh JUTEPATYPY U pazodparb
TIPUMEPHI BBITIOTHEHUS ITOTO0HBIX 3aJaHHH.
[IpoBepka JOMAITHETO 3aJaHus IPOBOTUTCS TIO
Hpe[[CTaBHeHHI)IM IIUCBMCHHBIM pa60TaM.
IToozomoeka K ayoumopuvim 3aHAmMuAM:
[IpopaboTKa JICKITUH, BBITOJHCHHE U
MOJIrOTOBKA K 3amure jJab. padoTh
Ilodzomoeka K nadbopamopnoit padome: Jlns
BEITIOJTHEHUS 3aJaHUH TI0 JTaOOpaToOpHOU paboTe
HEO0XOIUMO TIPEABAPUTEIHHO U3YIUTh TEMY H
3aJ1a4d BBITIOJTHEHUS Tab0paTOpHOH paboTEHI, a
TaK ke U3yYUTh BOIIPOCHI BAPHAHTOB
00pabOTKU pe3yNbTATOB 110 H3YYCHHOMY B
pazzene "lIlpuMeHeHue CBETOJUOIOB B
OCBEIIeHNU" MaTepuany.

Iloozomoeka Kypcosozo npoexma: KypcoBoii
HpOGKT BBIIIOJIHSACTCS 110 I/IHI[I/IBI/II[yaJ'IBHOMy
3agaHuio. B pamkax paboTel HEOOXOIUMO
paccuMTaTh OCHOBHBIC TIOKA3aTENId PAOOTHI
000pyI0BaHUs, BEIOPATh ONTUMAIIEHOE
pemenre. KypcoBoii mpoeKT npemxycMaTpruBaeT
MOSICHUTENBHYIO 3aIICKY C pacueTaMu U
rpadudUecKyro 4acTh. B 3aaHne BXOOHUT pacdeT
CIIeYIOMINX TTOKa3aTelNei:

Ilodzomoeka pacuemno-zpaguueckozo
3adanua: B paMkax pacueTHO-TpauIecKoro
3a1aHUs BBIIIOJIHACTCS qepTem KOHCprKHI/II/I.
J171s1 BBITIOJIHEHUS YepTEXKeN BBITIOIHSIOTCA
Hpe]lBapI/ITeJ'II)HBIC paC‘-IeTI)I OCHOBHBIX
moKasarejield, KOTOpbIe YKa3bIBAIOTCS Ha
yeprexe. 3a/laHue BBITOJIHACTCS
WHIMBUIYAIBHO 0 BapuaHTaM. B kauecTBe TeM
3aJJaHHs IPUMCHSIFOTCS CIICAYIOIIHE:
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3a4er ¢ OLEHKOI 0.3 - - - - - - - 0.3 - -
Bcero 3a cemecTp 108.0 32 - 16 - - - - 0.3 59.7 -
Hroro 3a cemecTp 108.0 32 - 16 - - 0.3 59.7

Ipumeuyanue: Jlex — nexuuu; JIab — naboparopusie padoTsl; [Ip — npaktudeckue 3ausatust; KIIP — aynuTopHble KOHCYIBTALUU IO KYPCOBBIM
npoektam/padoram; MKKII — unauBuayansHbie KOHCYIbTAIIMU 0 KYpPCOBBIM MpoekTam/padoram; ['K- rpymnoBsie KOHCYIbTAIUU 110 pa3aenam
muctumunaer, CP — camocrositenbHas pabota cryaenrta; MKP — unast konraktHas padota; TK — Texymuit koHTpoiis; [TA — npoMexyrodHas

aTTcCTanuAa



3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Ocnoebl chuzuxu noaYNpo8ooOHUKO8

1.1. Ucropus pa3BUTHS TEXHOJIOTUU MOTYTIPOBOHUKOBBIX CBETOIM010B. OCHOBBI (PU3UKU
[OJIYTIPOBOJIHUKOB, TUIIBI IIPOBOJIUMOCTH.

HcTopust pa3BUTHS TEXHOJIOTUU TOTYIIPOBOJHUKOBBIX CBETOJUOIOB. DJIEMEHTHI 30HHOM Teopuun
TBepaoro tena. YpasHeHue lllpenunrepa snektpoHa B nepuoanyeckoM mnosue. @ynkuuu bioxa.
3ona bpwmosna.. DHepretudeckue 30HbL. Kiaccudukanus tepabix Ten. I[lomynmpoBogHUKH.
[TpoBOAMMOCTH TOJTYIIPOBOJHUKOB, IOHOPHBIE U aKLIENTOPHBIE IIPUMECH, JIETUPOBAHMUE..

1.2. ITomynpoBOTHUKOBBIN P-N MEPEX0/I, TIPUHIIUIIBI PaOOTHI CBETOINOA0B. PexoMOuHamus
HOCHTEJICH B IMOTYNPOBOAHMUKAX. M3mydyarenbHas pekoMOuHaIus, 0e3pI3mydaTenbHast
pEeKOMOMHAITHS.

Pacnipenenenne Hocuteneil 1o ypoBHAM AHepruu. CrnocoObl MOJIydY€HUS U3IyYEHUS.
DOTOMOMHUHECHEHIUA.  DJIEKTPONIIOMUHECHEHIHs. [loMynpoBOAHUKOBBIE HCTOYHHMKM — CBETA.
CBeTonuo U JIa3epHBIA AMOJ. DHEprus M3IydeHus cBeroauojna.. PacmpeneneHue HocuTeneil B
FOMOTEHHBIX pP-N mnepexonax. Pacnpenenenue HocuTene B JABOMHBIX TETEPOCTPYKTYpax.
KBanToBsIii Beixoa usnydenus u KIIJI ceeronuona..

2. Onmuueckue Xapakmepucnuxku €c6emoou0008.

2.1. OnTuueckue XapakTepUCTUKU CBETOANO0B. CIIEKTp U3IydEHHUSI.

2.2. Yron BeiBoAa u3iydeHus. [IpoctpaHcTBeHHOE pacnpesiesienne n3nydeHus. Kpupas
cBeTopacnpenenenus. JlamOepToBckoe pacipeneseHie U3IydeHusl.

2.3. Kopnyca cBeTOIMOI0B U3 MPO3pavyHbIX MaTepHalioB. TeMieparypHas 3aBUCUMOCTh
MHTEHCUBHOCTHU U3y4YEHHUSI.

3. Dnexkmpuueckue ceoricmea c8emoouo00s.

3.1. DnexkTpuyeckue cBOMCTBA CBETOAMOA0B. BoiabTammnepHas xapakrepuctuka (BAX).
Otknonenus ot uaeanbubix BAX. [1apasutssle conporuBnenus. BivsHue rereponepexoioB Ha
COIIPOTUBIIEHUE YCTPOMICTB.

3.2. IloTepu HOCUTENEH B IBOWHBIX TeTepOCTPYKTypax. M30bITOUHAs KOHIIEHTpAIUs HOCUTEIeH
B aKTUBHOM 00JIaCTH ABOWHBIX reTepocTpyKTyp. OrpannuuBaromue ciou. Hanpsbkenue Ha quose.

4. Brusnue memnepamypsl Ha napamempbol c6emoou0008

4.1. Temneparypa p-n nepexoja. BiausHue Temnepatypsl ak THBHON 00JIaCTH KpHCTasia Ha
napameTpsl cBeroanoaa. OnpeneneHue TeMnepaTypsl HOCUTENIEH 0 HAKJIOHY CIEKTPaJIbHOM
XapaKTEPUCTHKHU B 00J1aCTH BBICOKUX YHEPTHUH.

23



4.2. 3aBUCUMOCTH JIJTMHBI BOJIHBI B MAKCUMYME CIIEKTpa U3IyYeHUs OT TeMIIepaTypsl p-N
nepexoga. OnpeneneHue TeMnepaTypsl p-n epexo/ia Mo noJI0KEHUI MaKCUMyMa CIIEKTpa
U3JIy4CHHUS.

5. Buvisoo U3JIYH4EeHUA U3 C6emooUOOHbIX KpucmaJinoe

5.1. BoiBoA M3NydeHUs U3 CBETOIUOAHBIX KpUCTAIIOB. CTPYKTYpBI C BHICOKHUM
K02 unreHToM BhIBOIA M3TydeHUs. [lornomenue moryrnpoBoAHUKAMU H3IIyUEHHs ¢ SHEPTUei
KBaHTa MEHBIIIE ITUPUHBI 3aIPEUICHHON 30HbI. J[BOIHBIE reTepocTpYKTYphl. CBETOAUOMABI C
KpUCTaJIJIaMU pa3HON reOMETPHH.

5.2. IlpumeHeHue TEKCTYPUPOBAHHON MOBEPXHOCTH. [IpMeHeHne KOHTaKTOB pa3HOU
reoMeTpuueckoil popmel. TeXHONIOTHs BHIPAIIUBAHUS CBETOMOIHBIX KPUCTAIUIOB HA MPO3PAvyHbIX
IIOJIOKKAX. MeTo nepeBEpHYTOr0 MOHTaXa KPUCTAJLIOB.

6. Xapaxmepucmuxu c6emoouooos

6.1. /lunamnueckue XapakTEpUCTUKU CBETOAUOI0B. BpeMsl HapacTaHus U cliajia CUTHAJIOB,
ImoJiocCa MpoInyCKaHus B TCOPHUU JIMHEHHBIX ueneﬁ. BpeMﬁ HapacCTaHHud U Cliaa OIITUYCCKOI'O
CUTHaJa Ipy OOJIBLION €MKOCTH CBETOJMO/I0B. BpeMsi HapacTaHus U Ciajia ONTHYECKUX CUTHAJIOB
IIPU MAJIOW EMKOCTH CBETOJUOMOB.

6.2. 3aBUCUMOCTh HaIIPsKCHUA OT BPEMCHHU Cllaga U HapaCTaHWA OIITHYCCKUX CUTHAJIOB. yXOI[
HOCHTEJICH M3 aKTUBHOM 00JIaCTH. CDOpMPIpOBaHI/IC TOKa.

7. HDUM@H@HH@ c6emoou0006 6 oceeuleHuu

7.1. CBeToanoabl pa3HbIX 00JIacTel CIIEKTpa CBEUEHUS

HK-cBeTonnoapl, BHUIUMBIE CBeTOonMOAbl, Y®D-cBeroamonsl. lIBeTHble wu300pakeHU C
MOMOIIBIO CBeTOAMO010B. [lomyuenue Oeoro 1BeTa ¢ mMOMOIIBI0 CBETOMOOB. benbie CBETOAMOIBI.
OTHOIIIEHNE HHTEHCUBHOCTEH B OetoM cBeToauoae. CBeToBas oTaadya OSI0oro CBETOIUO/IA. .

7.2. [IpumeHeHne CBETOIM0/I0B B OCBETUTEIbHBIX MPUOOPaX U CUCTEMAaX OCBELICHHUS.

[IpuMeHeHHE CBETOAMOMOB B OCBETHTENBHBIX NpPUOOpax M cucTeMax ocBelleHHs. Cxembl
NUTaHUS U YOpaBlieHue cBeToauojaMu. KOHCTpYKTHBHBIE OCOOEHHOCTH CBETOBBIX MPUOOPOB CO
CBETOIMOIaMU. .

3.3. TeMbl IPAKTHYECKUX 3aHATHH
1. Yron BeiBo#a n3nyuenus. IIpoctpancTBeHHOE pacnpeneneHue u3inydeHus (2 yaca).;
2. luHaMHYeCKHe XapaKTepUCTUKH CBETOAMOIOB, BpEMs HapacTaHUs U craja curHayios (1
qac).;
3. BeiBo1 u3myyeHUs U3 CBETOUOIHBIX KpUCTAIIIOB. CTPYKTYpPBI C BBICOKUM
K03 dureHToM BrIBOjIA U3 MydeHus (1 yac).;
4. BaustHue TeMIiepaTypbl akTHBHOW 00J1aCTH KpUCTajuia Ha apaMeTphl CBeToanoaa (2
qaca).;
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5. Pacuer Temnepatypsl p-n nepexona (2 gaca).;

6. KBanTogsriii Beixoa u3nydenus u KI1J[ ceeroquona (2 gaca).;

7. BonbramniepHas xapaktepuctuka (BAX). Hanpsixenue Ha auoze (2 yaca).;

8. DneKkTpruUuecKre CBOMCTBA CBETOIMOOB (2 Jaca).;

9. OnTHueckue XapakKTEepUCTUKU CBETOANOA0B. CIEKTp U3ITydeHUs. DHEPTUs U3ITYUECHHUS
cBeroaunosa (2 yaca)..

3.4. Tembl 1a060paTOPHBIX padoT
HE MPEeyCMOTPEHO

3.5 KoncyabTanum

3.6 TemaTuka KypcoBbIX NPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekt/ pabora He IPeayCMOTPEHBI
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3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OPpMHUPYEMBbIX B HUX KOMIIeTEeHIIU

3amaHupOBaHHbIE PE3YAbTaThl 00y4YEHHUS 1O

Howmep paznena quciuriinHb

O11eHOYHOE CPEACTBO

Konrr
JUCLUIIIINHE (B coorBercTBUM € 11.3.1) (TUII 1 HAUMEHOBAHUE)
UH/UKATOPOB
(B COOTBETCTBUH C pazfeaom 1) 1]12]3]4]|5]|6]7

3HaTh:

OCHOBHBIE ITPUHLIUIIBI PAOOTHI CO KonrtpomnbHas pabora/XapakTepucTUKU

CBETOAMOIHBIMU UCTOYHUKAMU CBETA U N-4rx-1 + | + | cBeronuonoB. [IpuMeHeHue cBETOANOI0B B

OCBETUTEJIbHBIMU NPHOOPAMH HA MX OCHOBE CBETOTEXHUKE

¢u3nvecKre 0OCHOBHI pabOTHI CBETOINOJIOB Konrtponbnas padbora/OcHOBBI (hH3UKH
N-4rx-1 + |+ HOJIyIIPOBOJIHUKOB. ONTHYECKUE CBOICTBA

CBETOJIMOIOB

YMersb:

IIPOBOJIUTH UCCIIEOBAHUS CBETOUOTHBIX Konrponbnas pabora/BeiBoj uznyuenus u3

MCTOYHHUKOB CBETA OCBETUTEILHBIX TPHOOPOB N-4rx-1 + CBETOJIMOHBIX KPUCTAJIOB

Ha UX OCHOBE

JaTh OOBSICHEHNE MEXaHN3MaM NU3Iy4EHHsS B KonrponsHas paboTa/DnekTpuyeckue cBoicTBa

MOJTyIIPOBOJIHUKOBBIX CBETOMOaX N-4rx-1 + |+ CBETOAMOAOB. Binsinue Temneparypsl Ha

IapaMeTpbl CBETO/IMO/I0B
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, TIPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
7 cemecTp

Dopma peanuzaruu: [lncemennas padota
1. BeiBoa n3ny4deHus u3 CBETOANOAHBIX KpuctaiioB (KonTponsnas pabota)
2. OCHOBBI (PU3UKH MTOTYNIPOBOAHUKOB. OnTHYECKHE CBOMCTBA cBeTO1M010B (KOoHTpOoIbHAS
pabora)
3. XapakTepucTHKu cBeTo1no10B. [IpuMenenue ceetoanooB B ceeroTexHuke (KontponbHas
pabora)
4. DneKkTpudecKre CBOMCTBA CBETOAMOI0B. BiinsHue TemmnepaTypsl Ha TapaMeTphbl
cBeto1no10B (KontponbHas pabora)

BaHHLHO-peﬁTHHFOBaﬂ CTPYKTYpa JUCHUIUINHBI SABJIACTCA ITPUITOKCHUCM A.

4.2 IIlpomMe:KyTOYHAS aTTeCTALMS 110 JUCHUIIIMHE
3auem ¢ ouenxou (Cemecmp Ne7)

B nunmnoMm BeICTaBIsIETCS OICHKA 32 7 CEMCCTD.

Ipumeuanue: OLieHOYHBIC MAaTEPUAIIBI TTO TUCIUIUIMHE MPUBEICHBI B (DOHIE OLIEHOYHBIX
marepuasioB OITOII.

5. YYEBHO-METOANYECKOE OBECIHHEYHEHUE JUCLHUIIJINHBI

5.1 ITeyaTHbIE U IJIEKTPOHHbIE H3IAHNS

1. HlyGept, ®@. CBeroanonst : niep. ¢ auri. / @. lybepr . — 2-e uzn . — M. : duzmatnut, 2008 . —
496 c. - ISBN 978-5-922108-51-5 .;

2. CnpaBouHas kaura 1o cerorexuuke / Pen. 0. b. Aitzenoepr . — 3-¢ u3., nepepad. u jgon . — M.
: [6. 1.], 2008 . — 952 c. - ISBN 5-87789-051-4 ;

3. Bonu-bpyesuy, B. JI. ®u3nka noaynpoBOJHUKOB : YueOHOe nmocodue st GU3NIeCKUX
cneunanbHoctet By30B / B. JI. bonu-bpyesuy, C. I'. Kanamuukos . — M. : Hayka, 1990 . — 688 c.;
4. 3u, C. ®usnka moxynpoBOAHUKOBBIX mpruOopoB : B 2 ku. Ku.1 : nep. ¢ aarn. / C. 3u . — 2-¢ U3,
nepepab. u gon . — M. : Mup, 1984 . —456 c.;

5. 3u, C. ®u3uka moynmpoBoIHUKOBEIX prOopoB : B 2 k. Ku.2 : mep. ¢ anri. / C. 3u . — 2-e u3.,
nepepab. u gon . — M. : Mup, 1984 . —456 c.;

6. A. 1. JIeGene- "®u3uka noaynpoBoJHUKOBBIX TpubopoB", U3narenscTBo: "duzmaraut",
Mockaa, 2008 - (488 c.)

https://biblioclub.ru/index.php?page=book&id=68403.

5.2 JIunieH3MOHHOE ¥ CBOOOHO pacnpocTpaHseMoe NPOrpaMMHoe odecreyeHue:
1. CAO "IIpomereit";

2. Office / Poccuiickuii maket o(hpUCHBIX IPOrpamm;

3. Windows / OnepannonHas cuctema cemeiictpa Linux;

4. Maitnn BuneoxondepeHium.
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5.3 UaTepHeT-pecypcsl, BKJAIOYas NpodeccHOHAIbHBIE 0a3bI JaHHBIX 1 HH(POPMAIIHOHHO-

CIIPpaBOYHbBIC CUCTEMBI:

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

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

3. Hayunas s;1ekTpoHHas oudamoreka - https://elibrary.ru/
4. baza nanabix BUHUTMH online - http://www.viniti.ru/

5. ba3za naHHbBIX :)KypHaJioB u3aareancrBa Elsevier - https://www.sciencedirect.com/
6. DiekTpoHHBIE pecypchl U3AaTeabcTBa Springer - https://link.springer.com/

7. ba3za nannbix Web of Science - http://webofscience.com/
8. ba3za mannbix Scopus - http://www.scopus.com

9. HanmoHanbHas 3JIEKTPOHHAs OudamoTeKa - https://rusneb.ru/
10. 9BC "KoncyasTaHnt ctygenta' - http://www.studentlibrary.ru/

6. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE JUCHUITJIMHBI

Tun noMereHust

Homep aynuropun,
HaHMeHOBaHHe

OcHameHnue

VY4eOHble ayAUuTOpUU IS
MPOBECHUS JICKIIMOHHBIX
3aHSATHH M TEKYILETO

b-305, YueOnas aynmutopust

rapra co CKaMbei, CTyJI, JOCKa
MEJIOBasl, MYJIbTUME UM HBIN
MPOEKTOP, KOHIUIIMOHED

KOHTPOJIS
VY4eOHble ayAUTOpUU IS E-511, Aymutopus kadenpsr CTOJI, CTYJI, JOCKa UHTEPAKTUBHAs,
IIPOBEICHUS "CeroTexHuka" KOMIIBIOTEPHAs CETh C BBIXOJIOM B
IIPaKTUYECKUX 3AHATHUH, WNHurepuer
KP u KII
VYuebnsle aynutopun 1yt | E-625, Jlaboparopus kadenpsl | CTOI, CTYI, JJAOOPATOPHBINA CTEHI,
MIPOBEICHUS "CBeTOTeXHUKU" TEXHUYECKas armaparypa,

1a00PATOPHBIX 3aHITHIA

VHBEHTAph CIIENUAIN3UPOBAHHBIN

VY4yebHble ayIUTOPUH IS

E-513, Aynutopust kadenpsl

CTOJI, CTYJI, JOCKAa NHTCpAKTHUBHAA,

MPOBEICHUS "CBerorexHuka' KOMIIBIOTEPHAS CETh C BBIXOJIOM B
IIPOMEXKYTOUHOU NHTtepHeT, KOMIIbIOTED
arrecTanuu IIEPCOHAIBHBIN
ITomemenus mis E-508, KomnbroTepHsbIii Kiacc CTOJ, CTYJI, KHUTH, YUeOHUKH,
CaMOCTOSITEIIbHOU PabOThI 1o KkypcaMm «KomnerorepHas nocoous

00paboTKa N300paKEeHUI»,
«Teopust ONITUKO-2JIEKTPOHHBIX

CUCTEM»
[Tomemenus st E-621/3, Kabuner coTpyTHUKOB
KOHCYJIbTUPOBAHHUS kad. "MUT"
[Tomernenus st E-628, IIpouee kad. CTOJI, CTYJI, MKad
XpaHeHHUs 000pyJOBaHUS "Cserorex."

1 y4eOHOTO MHBEHTaps
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

CBeTou3Iy4aronue U0 b

(Ha3BaHME AUCIMILIMHBI)
7 cemecTp

ITepeyeHb KOHTPOJIBHBIX MEPONPHUATHI TEKYIIEr0 KOHTPOJIS yCIIeBAeMOCTH 10 JAMCIUILIHHE:

KM-1  OcHoBbI (pu3uKH MOTYNPOBOAHUKOB. ONTHYECKHUE CBOKCTBA cBeToIM0A0B (KoHTpOobHAS
pabora)

KM-2 Dnextpuueckue CBOMCTBA CBETOINOA0B. BinsiHIe TeMIiepaTypbl Ha MapaMeTphbl CBETOAHOOB
(KontpomnpsHas pabora)

KM-3 BsiBoa M3IydeHUS U3 CBETOIUOMAHBIX KpUcTauioB (KoHTpoasHas padbora)

KM-4 XapakrepucTtuku cBeTouo10B. [I[pumeneHune ceeroanoaoB B ceerorexHuke (KoHrponbHas
pabora)

Buja npomexyTouHOi aTTecTanMu — 3a4€T C OLICHKOM.

Nunekc KM- | KM- | KM- | KM-
Howep Pa3nen nucuuninHb KM: L 2 3 4
pasjena Henens 4 8 12 16
KM:
1 OCHOBBI (PM3HUKH MTOTYITPOBOTHUKOB
HcTopus pa3BUTHS TEXHOJIOTUH MOTYIIPOBOAHUKOBBIX
1.1 cBeTo1n010B. OCHOBBI (PU3UKH MTOTYIPOBOIHUKOB, THITBI +
IIPOBOAMMOCTH.
[TorynpoBOTHUKOBBIM p-n EPEX0/1, IPUHLUIIBI PaOOTHI
12 CBETOAMO/0B. PexoMOMHaIus HocuTesei B +
' MoJIynrpoBoiHMKaxX. M3mydyaTenbHas pekoMOuHaIms,
0e3bI3TyyarenbHas peKOMOMHALHS.
2 OnTHyeckye XapakKTepUCTUKU CBETOIUOJIOB.
21 OnTnyeckre XapakTEepUCTUKU CBETOAUO0B. CIIEKTp +
U3ITyYEHHUSI.
VYrona BeiBoAa udnydenus. lIpoctpancTBenHoe
2.2 pacnpenenenue uznydenus. Kpusas ceeropacrpeaeneHusl. +
JlamGepToBCKOE pacnpeeseHue N3ITyYeHusl.
23 Kopmyca cBeToano10B 13 Mpo3padyHbIX MaTEpUasIoB. +
TemnepaTypHasi 3aBUCUMOCTb HHTEHCUBHOCTH U3JTyYEHHUSI.
3 DJIEKTPUYECKUE CBOMCTBA CBETOIMO/IOB.
DJIEKTPUYECKUE CBOMCTBA CBETOINOI0B. BosibTammiepHast
31 xapakrepuctika (BAX). Otknonenus ot uaeanbHbix BAX. +
' [Tapa3zutHble conpoTuBieHus. BiusHue rerepornepexo1oB Ha
COINPOTHUBIICHUE YCTPOMICTB.
[Torepu HOcUTEINEH B JBOMHBIX T€TEPOCTPYKTYpaXx.
39 N36bITOYHAST KOHIIEHTpALUsl HOCUTENeH B aKTUBHON 00JIacTH +
' JIBOMHBIX reTepPOCTPYKTYp. OrpaHNunBarONIUE CION.
HanpsixeHue Ha quone.
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BiistHue Temneparypsl Ha mapaMeTpbl CBETOAUO0I0B

4.1

Temnepatypa p-n nepexoaa. Bnusinue TemnepaTypsl
AKTUBHOHM 00JIACTH KPHUCTAUIA HA TTApaMeTPhl CBETOUO/IA.
Omnpenenenue TeMnepaTypbl HOCUTENEH 0 HAKIIOHY
CIIEKTPAJIbHON XapaKTEPUCTUKHU B 00JIACTH BBICOKUX
SHEPIrUid.

4.2

3aBUCUMOCTbD JJIMHBI BOJIHBI B MAKCUMYME CIIEKTpa
U3ITy4eHUs OT TeMIepaTypsl p-n nepexona. OnpeaeneHue
TEMIEPATYPHI p-N [IEPEX0/1a MO MOJIOKEHUIO MAKCUMYMa
CIEKTpa U3JIyuyEHHUsI.

BBIBOI[ N3ITYy4YCHUSA U3 CBETOAUOAHBIX KPUCTAJJIOB

5.1

BBIBOI[ H3ITYy4YCHUA U3 CBETOAUOAHBIX KPUCTAJIOB.

CTPYKTypBI C BBICOKHMM KOS(i)(bHHI/IeHTOM BbIBOJIa U3JITYYCHMU.

[Tormomenre moOayNnpoOBOAHUKAMH U3TYYCHHS C DHEPrUe
KBaHTa MEHBIIIEC ITUPUHBI 3aIIPELICHHON 30HbL. J|BOHHBIE
reTepocTpykTypbl. CBETOAMO/IBI C KPUCTAIUIAMU Pa3HON
TEOMETPHH.

5.2

IIpuMeHeHne TEeKCTYpUPOBAHHOU ITOBEPXHOCTH.
[TprMeHeHrne KOHTAKTOB pa3HON TeOMeTPUYECKON (OPMBI.
TexHoJI0THs BBIpalIMBaHUs CBETOAMOAHBIX KPUCTAJIIOB Ha
IIPO3paYHbIX MOAJIOKKAX. METo/ epeBEpHYTOr0 MOHTAXKa
KPHUCTAJLIIOB.

XapaKTepI/ICTI/IKI/I CBCTOAHNOA0B

6.1

JlnHaMHueckre XapakTepUCTUKH CBETOANOA0B. Bpems
HapacTaHUs U CIajJia CUTHAJIOB, I10JI0CA POIYCKaHUs B
TEOPHHM JINHEWHBIX Lienel. Bpemst HapacTaHus U criajia
ONTUYECKOT0 CUTHAJIA MTPU OOJIBIION EMKOCTH CBETOIMOJIOB.
Bpewms HapacTanus U ciaza ONTUYECKUX CUTHAJIOB IIPU
MaJIO¥ €eMKOCTH CBETOJIHUOJOB.

6.2

3aBUCUMOCTE HAIps>KCHUA OT BpEMCHHU Cliaa U HapaCTaHUA
ONTUYECKUX CUTHAJIOB. YXOJ HOCUTEJEH U3 aKTUBHOU
obsactu. DopMHUPOBAHKE TOKA.

[IpruMmeHeHne cBETOANOA0B B OCBEILICHUU

7.1

CBeTOJII/IOI[BI Pa3HbIX obmacreit CIICKTpPa CBCUYCHU

7.2

HpI/IMeHeHI/IC CBETOAHNOJ0B B OCBETUTCIIbHBIX HpI/I60an n
CHCTEMAaxX OCBCIICHHA.

Bec KM, %:

25

25

25

25
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