MuHHCTEpPCTBO HAYKH U BbIcIIero oopasosanusi P®
denepanbHOe roCyJapCcTBEeHHOE 010:KeTHOE 00pa3oBaTe/IbHOE YUpeKAeHne
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpagsiaenune noarorosku/cnenuaibHocTh: 11.03.04 Di1eKTPOHHKA U HAHOJIEKTPOHHKA
HaumeHnoBanue o0pa3oBaTe/ibHOIl mporpaMMsbl: CBETOTEXHHMKA H HCTOYHHKH CBeETa
YpoBeHb 00pa3oBaHus: Beiciiee 00pa3oBaHue - 0aKaJaBpuaT

®opma o0yuenusi: Ounas

Pabouass nporpaMma QM CHUILIHHBI
CBETOM3JIIYYAIOIIUE JUOAbI

BJok:

Baok 1 «/Iucuuniaunbt (MoxyJam)»

Yacrp 00pa3zoBaTebLHOM
NPOrpaMmblI:

Yacrsb, popmMupyemMas ydyacTHUKAaMHU 00pa30BaTe/IbHbBIX OTHOLIEHHUI

Ne qucumnuInHbI 10 yyeOHOMY
IJIaHY:

b1.4.01.07

TpyaoeMKOCTb B 3a4eTHBIX
e/IMHHIIAX:

7 cemecTp - 3;

Yacos (Bcero) no yueGHomy
IJIaHy:

108 yacoB

Jexknun

7 cemecTtp - 32 yaca;

IIpakTnyeckue 3aHATHSA

7 cemecTp - 16 4acos;

JlabopaTopHble pa6oThI

He MPeAYCMOTPEeHO Y4eOHbIM MJIAHOM

Koncynbranumn

MPOBOJUTCS B PAMKAX YaCOB ay/IMTOPHBIX 3aHATHI

CamocrosiTesbHasi padora

7 cemecTp - 59,7 yaca;

B ToM unciae Ha KII/KP

He MPeAYCMOTPEHO Y4eOHBIM MJIAHOM

HNnasi koHTaKkTHas padoTa

MPOBOJIUTCHA B paMKaX 4YaCoB ay/IUTOPHbIX 3aHSATHH

BKJIIOYAS:
KonrpoJsbHas pa6ora

HpOMe)KyTO‘{Haﬂ aTTrecrauus:

3auyer c oneHKOI

7 cemectp - 0,3 yaca;

Mocksa 2019




IMPOI'PAMMY COCTABNIJI:

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

Bnageneyu TypKWUH A.H.

IIpenogaBarenn WaeHTMMKaTOD R766ebd66-TurkinAN-98474307 A.H. TypKHH

(1OIKHOCTB) (moanuce) (pacuudpoBka

TIO/AITUCH)
COI'TACOBAHO:
MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»
CseneHva o snagensuye L3N M3K

PykoBogutens Braaenen [propses AA.
00pa30BaTEIIbHON IPOrpaMMBbI Waenmagmatop __|R2B090F70-GrigoryevAA-7e2fdc03 A.A. I'puropneB

(JI0OJDKHOCTB, y4eHast CTEIIeHb, YYEHOE 3BaHUE) (moanuce) (pacuudpoBka

TTO/ITUCH)
MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»
o o CseneHva o snagensuye L3N M3K

3aBez[onm1/H/1 BBIITYCKAarOIICH Sl i Bnapeney, Gooc I.B.

Ka(be JIPBI * MO ¢ WaeHTMMKaTOD R4494501d-BoosGeorv-031c67c]] I'.B. Booc

(JIOJDKHOCTB, y4EHast CTEIIeHb, YYEHOE 3BaHUE) (moanuce) (pacuudpoBka
TTO/AITUCH)



1. HEJIM U 3BAJAYH OCBOEHU S JUCHUITJINHBbI
Ies» ocBoeHHMSI TUCHUIUIMHBI. VI3ydueHue SIBICHHUS SJICKTPOIIOMUHECUICHINH, SBIISIOIICTOCS
Gu3ryeckoii OCHOBOW pabOThI TMOJYIPOBOJHUKOBBIX HCTOYHUKOB H3JIYUCHHS - CBETOU3IYYAOIINX
AUOO0B M JIa3€poOB, HX OINTHYCCKUX U IBJICKTPUUCCKHUX CBOﬁCTB, HU3Yy4YCHUC OCHOB HCIIOJIb30BAHHUA
CBETOJMOJIOB B OCBETUTEIbHBIX MPHOOPAX M O3HAKOMJICHUE C OCHOBHBIMH IMPHUHIMIIAMH Pa3padOTKH
OCBCTUTCIIbHBIX yCTpOﬁCTB CO CBE€CTOAMOAaMU
3amauu THCHHILITHHbI
- HpI/IO6peTCHI/Ie HAaBBIKOB UCIIOJIB30BAHUA TCOPCTUICCKUX U SMITUPUUCCKUX, KITACCUICCKUX U
COBPEMEHHBIX HCCIICIOBAHNUN;
- 00yueHHe OCHOBaM (DU3HMKH MOJTYIIPOBOJIHUKOB;
- OCBOCHHE CTYAeHTaMHU HH(MOPMALIUK 0 PU3UIECCKUX OCHOBAX MOJIYIIPOBOHHUKOBBIX HCTOUHHKOB
U3JTYYCHUS;
- 03HAKOMJICHHE CTYJCHTOB C XapaKTePUCTHKAMHU M MTapaMeTPaMH PAa3IHYHbIX OCBETHTEIbHBIX
nprOOPOB CO CBETOINOIAMU;
- IpUOOpPETEHNE HABBIKOB MPUMEHEHHSI OCBETHTEIILHBIX TPUOOPOB CO CBETOIUOIAMH;
- O3BHAKOMJICHUEC O6y‘IaIOHII/IXC$I C OCHOBHBIMH MCTOAAMHU IMPOCKTUPOBAHUA CBETOTCXHUYICCKUX
YCTAaHOBOK Ha OCHOBE CBETOIHO/IOB,;
- O3HAKOMJICHHEC CTYACHTOB C PIHKOM CBCTOANOAHLIX OCBETHUTCIIBHBIX YCTpOI\/JICTB B Poccun u B
MHpE.

CDOpMI/IpyeMLIe y 06yqafomeroc;1 KOMIICTCHIUHN U 3allJTAaHUPOBAHHBIC PE3yJbTaTbl Oﬁy‘IEHHﬂ 10
JUCHUIITIMHE, COOTHCCCHHBIC C HHAUKATOPaAMHU JOCTUKCHUA KOMIIeTEeHIIMIi:

KOI[ U HAMMEHOBAaHUC KOI[ U HAUMECHOBAaHUC 3al'lJIaHI/Ip0BaHHI)Ie pe3yJabTaThl Oﬁy‘leHI/lﬂ
KOMIICTCHIINU HHAUKATOPA TJOCTUKCHUS
KOMIICETCHINH
ITK-1 Cnocoben W 1-4mik-1 [IpoektupoBanue | 3HATH:
OCYLIECTBIIATh pacdeT COCTaBHBIX YaCTeH - OCHOBHBIC IIPHHIIAIIEI PAOOTEI CO
MPOEKTUPOBAHKE, PACYETHl | CBETOBOTO MpHboOpa - CBECTONMONHBIMH HCTOYHHKAMH CBCTA H
U KOHCTPYUPOBAHUE, HMCTOYHHUKOB U3IIYYCHHS U OCBETHTENBHBIMH MPHOOPAaMH Ha KX
U3MEpEeHUEe NapaMeTpoB MyCKOPETYIUPYIOLINX OCHOBC,
CBETOTEXHUYECKOTO arapaToB - (u3HYECKHe OCHOBBI paboTHI
000pyI0BaHUs, OCBaUBAaTh CBCTOIHONIOB.
TEOPETHUYECKYIO U
HPUKIAJHYI0 (HOTOMETPUIO YMETB.
- IPOBOJNTH UCCIIEIOBAHUS CBETOAMOIHBIX
HCTOYHHKOB CBETa OCBETUTEIHHBIX
npuOOpPOB Ha UX OCHOBE;
- 1aTh OOBSICHEHHE MEXaHU3MaM
U3JTYYSHHS B TTOJTYITPOBOJHUKOBBIX
CBETOJIMO/IAX.

2. MECTO JUCIUILIMHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JuctunnuHa OTHOCHUTCA K OCHOBHOM TmpodeccrmoHanmbHON 00pa3oBaTelbHON MpOrpamMme
CaerorexHuKa U ucTouHukH cBera (nanee — OIIOII), nanpaBnenus noarorosku 11.03.04 DnexTpoHuka u
HaHOXJICKTPOHHUKA, YPOBEHb 00pa30BaHMs: BhICIIEE 00Opa3oBaHue - OaKamaBpHar.

Bazupyetcs Ha ypoBHE cpeHero oo1ero oopazoBaHusl.

Pe3synbTarsl 00yueHus, MoxydeHHbIE IPU OCBOCHUU AUCUUIUIMHBI, HEOOXOAUMBI IIPU BHITIOJTHEHUH
BBIITYCKHON KBaTM(PUKAIMOHHOMN pabOoTBHI.




3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO1m1ast TpyI0EMKOCTh JUCIUILTHHBI COCTABISET 3 3aU€THBIX equHUIBL, 108 qacos.

“ Pacnipenenenue Tpy10eMKOCTH pa3zena (B 4acax) 1O BHJAaM y4eOHOH paboThI
Paznenbl/Tembl o= | o
Ne JUCTIATUTHHBL/ (pOpMBI § % § KonrakrHas pabora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
n/n TIPOMEKYTOIHOH o &| 3 Koncynpranms VKP PaGora s | LOATOTOBKA K METOIMYECKUE YKA3aHUs
ATTECTALHH 8 g | © |Jlex | Jlab | Ip K A cemectpe | ATTECTALMH
o 1P 'K HKKIT | TK P /KOHTPOITS
1 2 3 5 6 7 8 9 10 11 12 13 14 15
1 OCHOBHI (hU3HKH 15 7 4 - 3 - - - - - 8 - Iloozomoeka Kypcosozo npoexma: KypcoBoit
MOJYTIPOBOJHHUKOB MIPOEKT BBITIOJIHACTCS 110 HHAUBUAYATHLHOMY
11 Hcropus pa3BuTHA - - - - - - 4 - 3amaHuio. B pamMkax paboTsl HE0OX0ANMO
TEXHOJIOTHH paccunTaTh OCHOBHBIE ITOKa3aTesn paboThI
TMOJTYTIPOBOJHUKOBBIX 000pynoBaHus, BEIOPaTh ONTHMAIILHOE
cBeTo1010B. OCHOBBI peuenue. KypcoBoii npoekT npenycmarpuBaeT
¢busnku MOSICHUTEILHYIO 3aITHCKY C pacueTaMy U
MOJIYTIPOBOTHUKOB, rpaduyeckyo 4acTb. B 3ananue BXoauT pacuer
THIIBI IPOBOJIMMOCTH. CIIEAYIOLIUX MOKa3aTeNeH:
1.2 [TomrynpoBoAHUKOBEII - - - - - - 4 - Iloozomogka pacuemnvix 3a0anuii: 3a1aHus
p-n nepexoyn, OPHEHTHPOBAHBI Ha PEIICHH MHUHU3a/1a4 110
MPUHITUIEI PaOOTHI paznenry "OCHOBBI (PU3HKH MTOJTYPOBOJIHUKOB" .
CBETOJIO/IOB. CryneHTsl He0OXO0MMO HOBTOPHTH
PexomOunanms TEOpEeTHYECKUH MaTepHal, pa3o0paTh MPHUMEpEHI
HOCHTEJICH B peLIeHHUs aHAJIOTUYHBIX 331a4. IPOBECTH
TIOJTYTPOBOTHHUKAX. pacdeTsl 110 BapHaHTy 33aHUsI U CAEaTh
WznyuaTenbHas BBIBOJIbI. B KauecTBe 3a/jaHus HCIIOJIB3YIOTCS
pexoMOunHaIus, ClIEIyIOLIHE YIPAXKHEHUS:
6e3bI3myJaTenbHas Camocmoamenvroe usyuenue
peKoMOMHALHS. meopemuueckozo mamepuana: V1syaenue
JIOTIOJTHUTEJIBHOTO MaTepHaa o pasjieny
"OCHOBBI (PU3HUKH TOTYIPOBOJHUKOB"
IIposedenue sxcnepumenma: Pabora
BBITIOJTHSETCS 110 HHANBUIyaIbHOMY 33/1aHHIO.
J1nist mpoBeieHns HCCIIeI0BaHUsI IPUMEHSIETCS
creyroniee 000py10BaHHE:
Ilo0z0mogKa K npaKmu4eckum 3auaAmuam:
W3yuenne matepuana no pasgeny "OcHOBbI
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(U3UKN TTOTYIPOBOAHUKOB' MTOJITOTOBKA K
BEITIOJTHEHHIO 3aJaHIH Ha MTPAKTHYECKIX
3aHATHUIX

Iloozomogxa Kypcosou padomuwi: Kypcopas
pabora npezacTaBieHa B BUAE KPYIHOH 3a1auu
1o y4eOHOMY KelCy, OXBaThIBaIOIICH
HECKOJIBKO PAaCUETHBIX BOIIPOCOB M BBIOOD
BapuaHTa IIPOEKTHOTO pemeHus. [Ipumep
3aaHHA:

Ilo020moeKka K KOHMPOIbHOU padome:
Wzyuenne maTepuanos 1o paszaery OCHOBEI
(PU3UKHU TIOYIIPOBOAHUKOB H MOJTOTOBKA K
KOHTPOJBHOI1 pabote

Ilodzomoeka doknada, evicmynienus:
3ajaHue CBA3aHO C YIIyOJCHHBIM U3y4eHUEM
pa3aenoB JUCHUILUIMHBI U CAMOCTOATEIBHBIM
MIOUCKOM MaTepHaJIOB JUIsl PACKPBITHS TEMBI
JI0KJIaaa. MaTepuaibl BBIOJHEHHOH paboThI
MPE/ICTABISIFOTCS B QJIEKTPOHHOM BHZE WIIH B
(opMe pacriedaTaHHbIX MPE3EHTAHOHHBIX
cinaiizioB. B xadecTBe TeM JOKIIAIOB CTyICHTAM
MIPeUIaratoTCs CISAYIOINEe BAPHAHTHIL:
Ilod2omoeka domauinezo 3adanusn:
[MoxroToBka gOMaITHETo 3aJaHUS HAIpaBJIcHA
Ha OTPabOTKy YMEHUH peIeHHs
npodeccuoHaNbHbIX 3aaa4. JlomaliHee 3a1aHue
BBIJIA€TCA CTYACHTAM I10 U3Y4YEHHOMY B pasjiene
"OCHOBBI (PU3HUKH TOTYHIPOBOJHUKOB"
Marepuainy. JlONOJHUTENIBHO CTYACHTY
HE00XOIMMO U3YyYUTh JUTEPATypy U pa3o0parTs
IIPUMEPHI BBITIOIHEHHS TOT00HBIX 3aJaHHUH.
[IpoBepka qoOMAaIIHETO 3aJaHHSI TPOBOTUTCS IO
NIPE/ICTaBICHHBIM TUCEMEHHBIM padoTaMm.
Ilod20mogKa K ayOumopHvim 3aHAMUAM:
ITpopaboTka JeKunH, BBIOJIHEHHE U
MOJITOTOBKA K 3alIuTe J1a0. paboThI
Ilodzomoeka k nadopamopnoit padome: Jns
BBITIOJTHEHMS 33/IaHUH 110 TabopaTopHOi paboTe
HEOOXOAMMO TPEIBAPUTEIBHO U3YUHUTh TEMY U
3a]1a4H BBITIOJIHEHUS 1JaO0paTOPHOH paboTsl, a
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TaK K€ N3y4UTh BOIPOCHI BAPHAHTOB
00pabOTKU pe3yNIBTAaTOB 110 H3YICHHOMY B
pazneine "OcHOBBI (PU3UKH HOITYTIPOBOJHUKOB"
Marepuay.

Iloozomogka pacuemuo-zpaguueckozo
3adanua: B pamkax pacyeTHO-rpadyecKoOTo
3aJ1aHusI BBITIOJHSCTCS YEPTEK KOHCTPYKIIHH.
J1J1s1 BBITIOJTHEHUS! YepPTEKEH BBITTOJTHSFOTCS
IpeABapUTEIbHBIC PACUETHI OCHOBHBIX
MOKa3aTeJiel, KOTOphIe YKa3bIBAIOTCS Ha
yepTexxe. 3aaHue BBINOIHACTCS
MHIMBHUIYaJIBHO 110 BapuaHTaM. B kauecTBe Tem
3a7aHusI IPUMEHSIOTCS CIIETYIOIINe:
Ilposedenue uccnedosanuii: Pabora
BBITIOJIHACTCSA 1O MHAWBUAYAJIbHOMY 3a1aHUTO.
Jl1s mpoBeieHus UCcCle10BaHUS IPUMEHSETCS
ClIeyIoIIIe MaTepUabl:

ITodzomogKa K mexkyuiemy KOHmponio:
IToBTOpenne maTepuana 1o paszaeny "OCHOBBI
(HM3UKH TOTYTIPOBOJHUKOB"

Ilodzomoeka pepepama: B pamkax
pedepaTrBHOI YacTH CTYJEHTY HEOOXO UM
MIPOBECTH 0030p JINTEPATYPHBIX HCTOYHUKOB I10
BBIOpaHHOW TeMe, KOMIUIEKCHO OCBETHTH
BOIIPOC B COOTBETCTBHU C TEMOH pedepara,
TOATOTOBUTD MPE3CHTALNIO JJI BBICTYIIJICHUA
0 pe3yJbTaTaM paboThl HA CEMUHAPCKOM
3aHsATHH. B KauecTBe TeM pedepara cTyneHTy
Npe/IIaraloTCsl CIEAYIONIe BAPHAHTHIL:

OnTnueckue
XapaKTePUCTUKU
CBETOHO/IOB.

21

12

2.1

Ontuyeckue
XapaKTePUCTUKH
cBeToaAno10B. CriekTp
U3Ty4eHUsl.

2.2

VYron BeIBOAA
W3JTYYCHUS.
[IpocTpaHcTBEeHHOE

Iloozomoeka pacuemno-zpadpuueckozo
3adanusa: B paMkax pacueTHO-TpauIecKoro
3aJIaHHs BBITIOJIHACTCS YePTEIK KOHCTPYKIIHH.
J1J1s BBITIOJTHEHUS YePTEKEH BBITTOTHSIIOTCS
MpeIBapUTEIBHBIC PACUETHl OCHOBHBIX
moKasareseid, KOTOpbIe YKa3bIBAIOTCS Ha
yepTeke. 3aJaHue BBIOTHICTCS
WH/IMBUIYAIBHO 0 BapraHTaM. B kadecTBe TeM
3aJJaHus PUMCHSFOTCS CIICAYIOIIHE:
IlIposedenue uccnedosanuii: Pabora
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pacupeneneHue
n3nydenus. Kpusas
CBETOpACHpECICHHUS.
JlambepToBCcKOE
pacrpezeneHue
W3ITyYCHHUSI.

2.3

Kopmyca cBeToanonos
13 IPO3paYHbIX
MaTepHaoB.
TemneparypHas
3aBUCHMOCTb
WHTEHCHBHOCTH
W3ITy4CHHUS.

BEITIOJTHACTCS IO MHAWBUAYAIEHOMY 3aIaHHIO.
Jlns mpoBeieHusI NCCIIeTOBaHIS IPUMEHSICTCS
cJenyIoIe MaTepHuabl:

Iloozomoeka K mekywiemy KOHMPOJIo:
[ToBTOpEHUEe MaTepuaa mo pasaeny
"Onruveckue XapakTepUCTUKUA CBETOUOI0B."
Ilodzomoeka Kypcosozo npoexkma: KypcoBoit
MPOEKT BBITIOHSCTCS M0 UHAUBHUIYATBHOMY
3amaHnio. B pamkax paboTel HEOOXOIUMO
paccunTaTh OCHOBHBIE TIOKA3aTENN paOOTHI
000pyI0OBaHNUs, BEIOPATh ONTUMAIIEHOE
pemenre. KypcoBoif mpoeKT nmpexycMaTpruBacT
MOSICHUTEIHHYIO 3aIICKY C pacdeTaMu
rpadudUecKyro 4acTh. B 3amaHne BXOOUT pacder
CIeAYyIOIINX MoKa3aTeei:

Ilodzomoeka K nadbopamopnoi padome: Jlns
BBIMOJTHEH U 33JaHUH 110 JTaAOOpaTOpHOU padboTe
HEO0XOIUMO TPEABAPUTEIHHO H3YIUTh TEMY H
3aJ1auy BBITIOJHEHUS JJAOOPaTOPHOU paboThI, a
TaK )K€ U3yYUTh BOIPOCHI BAPHAHTOB
00pabOTKU pe3yNIbTATOB 110 H3YICHHOMY B
pazzene "OnTuyeckrue XapakTepUCTUKHI
CBETO/IMO/IOB." MaTepHainy.

Tloozomosxa K ayoumopHvim 3auamusam:
[IpopaboTka JIEKIIUH, BHITOIHEHHE U
MOJICOTOBKA K 3amuTe jab. paboTh
Iloozomoska domauine2o 3a0anus:
[ToaroTroBka qOMaITHETO 3aJaHUS HAIMIPABJICHA
Ha OTpabOTKy yMEHUIl peneHus
npodeccroHanbHBIX 3a1a4. JloMarHee 3a1aHue
BBIJIAETCS CTYJIEHTAM 110 U3YUYEHHOMY B pasjelie
"Onruyeckue XapakTepUCTUKN CBETOMOI0B."
MaTepuainy. JJOmoHUTETbHO CTYICHTY
HEO0XOIUMO U3YyYUTh JUTEPATYPY U pa3oOparthb
MIPUMEPHI BBITIOTHEHUSI ITOTOOHBIX 33 JaHHHA.
[IpoBepka goMaITHETO 3aJaHHs IPOBOTUTCS IO
MPECTaBICHHBIM MTUCBMEHHBIM pa0oTaM.
Iloozomoexa pepepama: B pamxax
pedepaTuBHON YacTH CTYJACHTY HEOOXOAUM
MIPOBECTH 0030 JUTEPATYPHBIX UCTOYHHKOB 110
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BEIOpPaHHOW TeMe, KOMIIEKCHO OCBETHTh
BOTIPOC B COOTBETCTBHH C TeMOU pedepara,
MOJITOTOBUTH MPE3CHTAIIMIO JUIS BBICTYIICHUS
o pe3ysbTaTaM paboThl HA CEMUHAPCKOM
3aHATHH. B KadecTBe TeM pedepata CTyICHTY
MPE/IAratoTCsl CICAYIOIINES BAPUAHTBI:
Iloozomoeska pacuemmusix 3ad0anuii: 3anaHus
OpPUCHTUPOBAHBI HA PEIIICHUS MUHU3a]a4 110
paszeny "OnTHYeCKHe XapaKTePUCTHKH
cBeToano0B.". CTyAeHTH HEOOXOIMMO
MTOBTOPUTH TEOPETHICCKIIA MaTepHal,
pa3o0pate mpUMepHI PEIICHUS aHATIOTUIHBIX
3a[ad. MPOBECTH PACUYETHI IT0 BAPHAHTY 3aTaHUs
M ClIeJIaTh BBIBOJBI. B KauecTBe 3amaHus
HCTIONIB3YIOTCS CICIYIONIUE YIPAKHCHUS:
CamocmoamebHoe uzyuenue
meopemuueckozo mamepuana: VIzyuenue
JTOTIOJTHUTEIBPHOTO MaTepraia 1o pa3aeiy
"Onrudeckue XxapakTepUCTUKU CBETOIUOIOB."
IIposedenue skcnepumenma: Pabora
BEITIOJTHACTCS IO MHAWBUAYAIEHOMY 3aIaHHIO.
JL1s ipoBeIeHHsI UCCIIEIOBAHIS IPUMEHSICTCS
cienyromiee 000pyIOBaHHUE:

Ilo0zomoeKka K npakmuueckum 3anamusam:
U3yuenue Matepuana no pazzaeny "Onruueckue
XapaKTePUCTUKU CBETOUOIOB." TTOATOTOBKA K
BBIITOJIHCHUIO Sa}IaHI/If/'I Ha HpaKTI/I‘IeCKI/IX
3AHATHUAX

Ilodzomoska Kypcosoit padomul: Kypcopas
paboTa npejcTaBieHa B BHE KPYITHOM 3a1aun
o yueOHOMY Keicy, OXBaThIBaIOIIEH
HECKOJIbKO PACYETHBIX BOIIPOCOB U BEIOOP
BapHaHTa MIPOEKTHOTO perreHus. [Tpumep
3a1aHUS:

Iloozomoska K KOHmMPOLHOU pabome:
Wzyuenne maTepuaioB mo paznery OnTHdeckue
XapaKTePUCTUKH CBETOAUOIOB. U TIOATOTOBKA K
KOHTPOJBHOII paboTe

Iloozomoeka 00K1a0a, 6bICHIYNIICHUAS
3amaHne CBA3aHO C YriyOJICHHBIM H3YYCHHUEM
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pas3neioB JUCOUILUIMHBI U CAaMOCTOSATEIIbHBIM
TIOMCKOM MaTE€pHUaJIOB IJId PACKPBITHUS TEMBI
J0oKJjanaa. MaTepI/IaHH BBIIIOJIHEHHOM pa6OTI)I
MpEACTABJIAIOTCA B 3JICKTPOHHOM BUAC WA B
(bopMe pacrnedaTaHHbIX MMPE3CHTAIMOHHBIX
cllaiiioB. B kauecTBe TeM JOKIaI0B CTyACHTaM
npeajiararoTcs CJICAYIOMNUE BapUaHTBI:

DnexTpudeckue
CBOMCTBA CBETOJUO/IOB.

14

3.1

DneKTpuuecKue
CBOMCTBA CBETOINOIOB.
Bonbsramnepnas
XapaKTepUCTHKA
(BAX). OTKIIOHEHHS OT
naeanbHeIX BAX.
[Tapa3uTHble
COTIPOTHUBIICHUS.
Bnusaue
reTeponepexoi0B Ha
COTIPOTHBIICHHE
YCTPOWCTB.

3.2

ITorepu HOcHTENEH B
JIBOMHBIX
TeTEPOCTPYKTYypax.
M30b1TOuHAas
KOHLEHTpaLUs
HOCHUTEJIEH B aKTUBHOM
001acTH IBOMHBIX
TETEPOCTPYKTYP.
OrpaHu4uBaronye
ciou. Hanpsixenue Ha
IHOJIE.

Iloozomogxa pedhepama: B pamkax
pedepaTHBHO# YacTH CTYICHTY HEOOXO UM
MIPOBECTH 0030p JINTEPATYPHBIX HCTOYHIKOB IO
BEIOpPaHHOW TeMe, KOMIUIEKCHO OCBETHTh
BOTIPOC B COOTBETCTBHH C TeMOH pedepara,
MTOJITOTOBUTH MIPE3CHTAINIO IS BBICTYIDICHUS
0 pe3yibTaTaM padOTHl HA CEMUHAPCKOM
3aHATHH. B kadecTBe TeM pedepaTa CTYyICHTY
MPE/IaratoTCsl CICAYIOIINES BAPUAHTBI:
Iloozomoska pacuemmnoix 3adanuii: 3ananus
OpI/IeHTI/IpOBaHLI Ha peIHeHI/IH MHUHH3a4a4 110
pazneny "DeKTpuuecKre CBONCTBA
cBeToano10B.". CTYAEHTHI HEOOXOTUMO
MTOBTOPUTH TEOPETHIUCCKIIA MaTepHal,
pa3o0paThk MpUMEPHI PEIICHHUS aHATIOTUIHBIX
3a7ad. MMPOBECTH PACUYETHI IT0 BAPHAHTY 3aJaHUS
M CJIeJIaTh BBIBOJBI. B KauecTBe 3amaHus
HCTIONB3YIOTCS CICIYIOIIUE YIPAKHEHUS:
Camocmoamesibnoe usyuenue
meopemuueckozo mamepuana: VIzyienue
JIOTIOJTHUTEIHHOTO MaTepraia 1o pa3aeny
"DreKTpUUecKre CBONCTBA CBETOUOOB."
IIposedenue skcnepumenma: Pabora
BBIITOJIHACTCA 110 I/IHI[I/IBI/I)IyaHI)HOMy 3aJaHUIO.
Jlnst mpoBeieHus Uccie10BaHUs IPUMEHSETCS
cienyromniee 000pyI0BaHUE:

IToozomoeka K npaKmuuecKum 3anamusim.:
W3ydenune maTepuana mo pa3uaeny
"DeKTpuUecKre CBOMCTBA CBETOJUOOB."
IIOATOTOBKA K BEIIIOJIHEHMIO 3aJaHHI Ha
MPAKTUYECKUX 3aHATUIX

Iloozomoexa kypcosoii padomoui: Kypcosas
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paboTa mpeacTaBiIeHa B BHIE KPYITHOM 3a1aun
Mo yaeOHOMY Keiicy, OXBaThIBAIOMIEH
HECKOJIbKO PACUYCTHBIX BOIPOCOB U BEIOOP
BapHaHTa MPOSKTHOro perieHus. [Tpumep
3a1aHUS:

Iloozomosxka K KOHmMpPOLHOU padome:
W3ydeHune MaTepHaoB Mo pas3ueity
DJICKTPUIECKUE CBONCTBA CBETOAMOIOB. U
MOJITOTOBKA K KOHTPOJIBHOI paboTe
Iloozomoexa 0oknaoa, 6bICMYRIEHUA:
3amaHue CBA3aHO C YIIyOJICHHBIM H3YICHUEM
pa3nenoB AUCIUILTHHEI H CAMOCTOSATEIEHBIM
MTOWCKOM MAaTEepHAIIOB LIS PACKPBITUS TEMBI
IokIaga. MaTtepuralbl BEITIOTHEHHOH paboTh
MPECTABILIFOTCS B JICKTPOHHOM BHIC WM B
(dbopMe pacreyaTaHHBIX MPE3CHTAIUOHHBIX
caiiioB. B kauecTBe TEM NOKIAN0B CTYIEHTAM
MPE/IaratoTCsl CICAYIOIINES BAPUAHTBI:
Iloozomoska domauine2o 3adanus:
[ToaroToBKa AOMAIITHETO 3aJaHKs HATIPaBJICHA
Ha OTPabOTKy YMEHUH perieHus
npogecCHOHANBHBIX 3a1a4. JloManrHee 3a1aHue
BBIIACTCS CTYACHTAM I10 H3YYEHHOMY B pa3Jieie
"DeKTpuUecKre CBOMCTBA CBETOJUOOB."
MaTepuainy. JJOmoHUTETbHO CTYICHTY
HE00XOIMMO U3YyYUTh JUTEPATypy U pa3o0parTs
IIPUMEPHI BBITTOIHEHUS TOI00HBIX 3aJaHUH.
IIpoBepka JOMAIITHETO 3aaHHsI IPOBOIUTCS TI0
HpeI[CTaBJ'IeHHI)IM IIUCBEMCHHBIM pa60TaM.
IIoozomoeKka K ayoumopHsim 3aHAmMusAM:
[IpopaboTka JIEeKINH, BEIOJTHEHUE U
MOJITOTOBKA K 3alIuTe J1a0. paboTHI
Ilodzomoeka k nadopamopnoit padome: Jns
BEITIOJTHEHUS 3aJJaHHUH TI0 JIAOOpAaTOPHOH padoTe
HEO0XOIUMO TPEABAPUTEIHHO U3YyIUTh TEMY H
3aJ1a4y BBHITIOJHEHUS JIA00PpaTOPHOU paboTHI, a
TaK K€ U3yYUTh BOIPOCHI BAPHAHTOB
00paboTKH Pe3yabTATOB M0 H3yYEHHOMY B
pasnene "DNIeKTpuIecKue CBOMCTBA
CBETOJIMOJIOB." MaTepuay.
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Ilodzomoeka Kypcosozo npoexma: KypcoBoit
TIPOEKT BHITIOHSACTCS 110 WHANBHAYATHHOMY
3a7aHuio. B pamkax paboTsl HEOOX0AUMO
paccuuTaTh OCHOBHBIC TIOKA3aTENIN PaOOTHI
000pyI0BaHUs, BEIOPATh ONTUMAIIEHOE
peuenue. KypcoBoil poekT npeaycMaTpuBaeT
MOSICHUTENBHYIO 3aIIUCKY C pacueTaMu U
rpaduuecKyro 4acTh. B 3aaHue BXOIUT pacyer
CIEeNYIOIINX NOKa3aTeNen:

Iloozomoeka pacuemuo-zpaguueckozo
3adanusa: B paMkax pacueTHO-TpaUIecKoro
3a[JaHHsI BRITIOJHACTCSA YePTEK KOHCTPYKITHH.
J171s BBITIOTHEHHS YePTEKEH BBITTONHSIIOTCS
MpeaBapUTEeIbHBIC pACUETHl OCHOBHBIX
IIOKa3aresel, KOTOpbIe YKa3bIBalOTCS Ha
yeprexe. 3allaHue BBIOJIHACTCS
WHIMBUAYATBHO TI0 BapHaHTaM. B kauecTBe Tem
3a/laHus MPUMEHSIOTCS CIeYIOLIHe:
IIpogedenue uccnedosanuii: Pabora
BBITIONTHSETCS 110 UHAUBHUIYAJIbHOMY 3aJIaHUIO.
JLns mpoBeieHusI UCCIIeIOBaHIS IPUMEHSICTCS
CIIEIYIOIIHE MaTepHabl:

Tloozomosxa Kk meKkywemy KOHmpo.iio:
[ToBTOpeHNe MaTepHaa 1Mo pa3aeny
"DieKTpUUecKe CBOMCTBA CBETOJUOOB."

4 Brusane Temriepatypsl 14
Ha [apameTpsl
CBETOJINOIOB
4.1 Temneparypa p-n 7

nepexona. Bnusnue
TEMIIEPATypPbl AKTUBHO
obnacTu kpucTauia Ha
napameTpsl
CBETOAMO/A.
Onpenenenue
TeMIepaTypsl
HOCHTEJICH 110 HaKJIOHY
CHEKTPaJIbHOU
XapaKTEPUCTHKH B

Tloozomosxa Kk KOHmMPOIbHOUL pabome:
W3yuenune MaTepHaioB o pasjaeny BiusHue
TEeMIIepaTyphl Ha TTAPaMETPhI CBETOIUOIOB U
MOATOTOBKA K KOHTPOJIBHOU paboTe
Ilodzomoeka pepepama: B pamkax
pedepaTHBHO# YacTH CTYACHTY HEOOXO UM
MIPOBECTH 0030p JINTEPATYPHBIX HCTOUHHKOB I10
BEIOPAHHOW TeMe, KOMIUIEKCHO OCBETHTh
BOTIPOC B COOTBETCTBHH C TeMoH pedepara,
MOJITOTOBUTH MIPE3CHTAIHIO JUIS BBICTYIDICHUS
0 pe3yibTaTaM pabOThl HA CEMUHAPCKOM
3aHATHH. B kadecTBe TeM pedepaTa CTYICHTY
MPeUIAratoTCs CICAYIOINE BAPUAHTBI:
Iloozomoeka pacuemnvix 3a0anui: 3a1anus
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0071aCTH BBICOKHX
SHEprui.

4.2

3aBUCUMOCTBD JUIMHBI
BOJTHBI B MAKCHMYME
CIICKTpa M3ITyYCHHS OT
TeMIepaTypsl p-N
nepexoa.
Onpenenenue
TeMIepaTypsl p-N
nepexoja mno
[IOJIOXKEHUTO
MaKCHMyMa CIEeKTpa
U3ITyUYCHUSI.

OpMEHTHPOBAHBI Ha PEIICHNS MIUHN3aad 110
paszeny "BrusHue TemmepaTypsl Ha
napameTpsl cBeToanoaA0B". CTyIeHTHI
HEO0XOIUMO TTOBTOPUTH TCOPCTUUCCKHUI
MaTepual, pa3o0paTh MPUMEPHI PEIICHUS
aHAJIOTMYHBIX 33]]a4. IPOBECTH PacyeThl M0
BapHaHTY 3a/IaHUs U CICTaTh BEIBOABL. B
KauecTBe 3aJaHUsI UCIIOJIb3YIOTCS CEeAYIOLIHE
YHOpaXHEHUS:

CamocmosamensHnoe usyuenue
meopemuyueckozo mamepuana: VI3yienue
JIOTIONTHUTEIHHOTO MaTepralia o pasaery
"BiusiHue TemnepaTypsl Ha HapaMeTpbl
CBETOIHOIOB"

Ilposedenue Ikcnepumenma: Pabota
BBITIONTHSETCS 110 UHAMBHUIYAIBHOMY 3a/1aHUIO.
Jl71st mpoBeieHust uccieoBaHus MPUMEHSIETCS
cienytomiee 060pya0BaHUE:

Ilo020mo6Ka K npaKmuuecKum 3aHAmMuIm:
Wzyyenne matepuana no pazaeny "BriusiHue
TeMIepaTyphl Ha TapaMeTphl CBETOIHOOB"
MOJITOTOBKA K BBIMTOJTHCHHIO 3aJaHUN Ha
MPAKTUIECKUX 3aHATUIX

Ilodzomoeka Kypcosoit padomui: Kypcoas
paboTa mpeacTaBiIeHa B BHIE KPYITHOH 3a1aun
o yueOHOMY Keicy, OXBaThIBaIOIIEH
HECKOJIBKO PacueTHBIX BOPOCOB U BHIOOD
BapuaHTa MPOEKTHOTO pemeHus. [Ipumep
3a/laHus:

Iloozomogka doknada, gblcmynieHuA:
3amaHue CBSA3aHO C yriyOJIeHHBIM U3YUCHHUEM
pa3aenoB AUCIUILTHHEI H CAMOCTOSTEIEHBIM
MTOWCKOM MAaTEPHAIIOB IS PACKPBITHS TEMBI
JTOKIIaaa. MaTtepuralibl BEITOJTHEHHOH paboThI
MPECTABILIIOTCS B JICKTPOHHOM BHJIC WM B
(opMe pacriedaTaHHBIX MPE3CHTAIMOHHBIX
cinaifoB. B kauecTBe TeM JOKIIAIOB CTyIeHTAM
MIpeaaraTcs CIAeAyIONIue BapUaHThI:
Iloozomoexa domawnezo 3a0anus:
IToaroToBKa JOMAITHETO 3aJaHNS HAIIPABJICHA
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Ha OTpabOTKy YMEHUI pemeHus
npogeccHoHANbHBIX 3a1a4. JloMmanrHee 3a1aHue
BBIJIACTCS CTYICHTAM IO U3YYCHHOMY B pa3Jieie
"BrusiHEEe TeMIIepaTyphl Ha apaMeTPhI
CBETOMO/I0B" MaTepuany. JJonoIHUTENbHO
CTYJICHTY HEOOXOIUMO U3yYUTh JTUTEPATYPY U
pa300paTh MPUMEPHI BHIMOTHEHUS TOI00HBIX
3amanuil. [IpoBepka qOMAIIHEro 33 aHus
MIPOBOIUTCSA MO TPEACTABICHHBIM TICEMEHHBIM
pabotam.

Iloo2omogka K ayounopHbiv 3aHAMUAM:
[IpopaboTka JIeKIINH, BHITOIHEHHE U
MOJTOTOBKA K 3aIIuTe J1a0. paboThI
Iloozomoeka K nabopamopnoii pabome: J1is
BBIMOJTHEH U 33JaHUI 110 JTaAO0OpaTOpHOU padboTe
HEO0XOIUMO TPEABAPUTEIHLHO H3YIUTh TEMY H
3aJ1a4M BBITIOJHEHUS J1JA00paTOPHOH paboTEhI, a
TaK K€ U3yYUTh BOTIPOCHI BAPHAHTOB
00pabOTKU Pe3yJIbTATOB 110 H3YYCHHOMY B
paszzgene "BiusHue TeMnepaTypsl Ha HapaMeTphl
CBETO/IMO/IOB" MaTepualy.

Ilodzomoeka Kypcosozo npoexma: KypcoBoit
MIPOEKT BEHITIOHSCTCS 110 HHANBHIYATHHOMY
3amaHnio. B pamkax paboTel HEOOXOIUMO
paccuuTaTh OCHOBHBIC TIOKA3aTEN PaOOTHI
000pyI0BaHUs, BEIOPATh ONTUMAIILHOE
pemrenre. KypcoBoii MpoekT npeaycMaTpruBacT
MOSICHUTEBHYIO 3aMHCKY C pacueTaMu U
rpaduUecKyro 4acTh. B 3aaHie BXOAUT pacuer
CIeAYIOIINX MoKa3aTesei:

Ilodzomoeka pacuemno-zpaguueckozo
3adanus: B paMkax pacueTHO-rpadyuIecKoro
3aJJaHHs BBIMOJTHACTCS YePTEK KOHCTPYKIIHH.
J1J1s BBITIOJTHEHUS YePTEKEH BBITTONTHSIIOTCS
MpeBapUTEIBHBIC PACUETH OCHOBHBIX
moKasareseid, KOTOpbIe YKa3bIBAIOTCS Ha
yepTeke. 3aJaHue BBIOTHICTCS
HHAWBUYAJIBHO [0 BapuaHTaM. B kauecTBe TeM
3a/1aHus MPUMEHSIOTCS CIIeTYIONTHe:
Ilposedenue uccnedosanuii: Pabora
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BBITIOTHACTCS 110 HHANBUIyaTbHOMY 331aHHIO.
JInist TpoBeICHNS HCCIIEIOBAHMSI IPUMEHSIETCS
CIeIyIoLIe MaTepHuabl:

Iloo20mogka K meKkyuiemy KOHmMpoJio:
IToBTOpenue maTepuana no pasaeny "BausHue
TeMIepaTypbl Ha IapaMeTpsl CBETOIUO00B"

BriBog U3JTy4YCHUA U3
CBCTOANOJHBIX
KpUCTAJIJIOB

14

5.1

BriBog u3nmyueHus u3
CBETOIHMOIHBIX
KpPHUCTaJIOB.
CTpyKTypBI C BBICOKHM
K03 pureHTOM
BBIBOJIA U3ITY4EHUSI.
ITormomenue
MOJYTIPOBOTHUKAMHU
U3IIy4EHUs C JHEpTUen
KBaHTa MEHBIIIE
LIMPUHBI 3alIPEIICHHON
30HbI. J[BOITHBIE
FeTEPOCTPYKTYPHI.
CBeTOAUOIBI C
KpHUCTaJIaMH pa3sHOI
TEOMETPUH.

5.2

IIpumenenue
TEKCTYPHUPOBAHHON
ITOBEPXHOCTH.
IIpumenenue
KOHTaKTOB pa3HOI
FeOMETPUUYECKOU
dhopmpbl. TexHomorus
BBIPAIUBAHUS
CBETOIMOIHBIX
KpUCTAJJIOB Ha
MPO3paYHbIX
oJy102kKax. Meton
[IEPEBEPHYTOIO
MOHTaKa KPpUCTAJUIOB.

IloozomosKka K npaKkmuuecKum 3aHamusim:
N3yyenne MaTepuana no pasaeny "BoeiBon
M3ITyYEHUs U3 CBETOJIMOAHBIX KPUCTAIIOB"
IMOArOTOBKA K BBHIIIOJIHEHMIO 3aJaHUHA Ha
MPAaKTUIECKUX 3aHATUIX

Ilodzomoeka pepepama: B pamkax
pedepaTHBHOM YacTH CTyIEHTY HEOOXOIIM
MIPOBECTH 0030p JINTEPATYPHBIX HCTOYHUKOB I10
BEIOpPaHHOW TeMe, KOMIUIEKCHO OCBETHTh
BOTIPOC B COOTBETCTBHHU C TeMOU pedepara,
MIOATOTOBUTH MPE3EHTALIUIO JIS BHICTYIIIICHHS
0 pe3ysbTaTaM paboThl HA CEMUHAPCKOM
3aHATHH. B KauecTBe TeM pedeparta CTYyICHTY
MIpeasaralTcs ciaeayoue BapuaHThl:
Iloozomoeka pacuemmnvix 3a0anuii: 3aganus
OpHEHTHUPOBAHBI Ha PEIICHUS MIUHU3a1a4 110
pazneny "BbiBojg U3llydyeHHUs U3 CBETOAUOAHBIX
kpuctamwioB". CTyIeHTH HEOOXOIIMMO
MTOBTOPUTH TEOPETHICCKIIA MaTepHal,
pa3o0pats MpUMepHI PEIICHUS AaHATIOTUIHBIX
3a/1a4. MPOBECTU PACUETHI IO BApUAHTY 3aJaHUS
M ClIeJIaTh BBIBOJBI. B KauecTBe 3agaHus
HCTIONB3YIOTCS CIEYIONINE YIIPAKHEHHS:
Camocmoamebnoe uzyuenue
meopemuueckozo mamepuana: VIzyienue
JIOTIOJTHUTEIFHOTO MaTepuana o pa3aeny
"BpIBOJ U3JIy4€HUs U3 CBETOIMOIHBIX
KpHUcTamios"

IIposedenue yxcnepumenma: Pabora
BBINIOJIHAETCS 110 UHAMBUIYaJIbHOMY 3aJIaHUIO.
Jnst mpoBeieHust uccieoBaHus IPUMEHSIETCS
cienyromiee 000pyI0BaHUE:

Iloozomoexa kypcosoui padomoul: Kypcosas
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paboTa mpeacTaBiIeHa B BHIE KPYITHOM 3a1aun
Mo yaeOHOMY Keiicy, OXBaThIBAIOMIEH
HECKOJIbKO PACUYCTHBIX BOIPOCOB U BEIOOP
BapHaHTa MIPOEKTHOro perienus. [Tpumep
3a1aHUS:

Iloozomoska K KOHmMPOLHOU pabome:
W3yuenue MaTepuaios mo pazjaeny BriBon
U3TYYCHUS U3 CBETOIUOTHBIX KPUCTAIIIOB U
MOJITOTOBKA K KOHTPOJIBHOI paboTe
Iloozomoexa 0oknaoa, 6bICMYRIEHUA:
3amaHue CBA3aHO C YIIyOJICHHBIM H3YICHUEM
pa3nenoB AUCIUILTHHBI H CAMOCTOSATEIEHBIM
MTOWCKOM MAaTEepHAIIOB IS PACKPBITHS TEMBI
IokIaga. MaTtepuralbl BEITIOTHEHHOH paboTh
MPECTABILIFOTCS B JICKTPOHHOM BHIC WM B
(dbopMe pacreyaTaHHBIX MPE3CHTAIUOHHBIX
caiiioB. B kauecTBe TEM NOKIAN0B CTYIEHTAM
MPE/IaratoTCsl CICAYIOINES BAPUAHTBI:
Iloozomoska domauine2o 3adanus:
[ToaroToBKa AOMAIITHETO 3aJaHKs HApaBJIcHA
Ha OTPabOTKy YMEHUH perieHus
npogecCHOHANBHBIX 3a1a4. JloManrHee 3a1aHue
BBIIACTCS CTYACHTAM I10 H3YYEHHOMY B pa3Jieie
"BrIBOJ U3JIy4€HUs U3 CBETOIMOIHBIX
Kpuctaiios" Matepuainy. JlonoJHUTENbHO
CTYZCHTY HEOOXOIUMO U3YyUUTH JTUTEPATYPY U
pazoOpaTh IpUMeEpPHI BHIMIOTHEHUS MO I00HBIX
3aganuil. [IpoBepka nomMamiHero 3agaHus
HpOBOI[I/ITCH 10 HpeHCTaBHeHHBIM IIMCBEMCHHBIM
paboram.

IToozomoeKa K ayoumopHsim 3aHamusam:
[IpopaboTka JIEKIIUH, BHITOTHEHHE U
MOJITOTOBKA K 3aIIuTe J1a0. paboThI
Ilodzomoeka k nadopamopnoit padome: Jns
BEITIOJTHEHUS 3aJJaHUI TI0 JIA00OPaTOpHOU paboTe
HEO0XOIUMO TPEABAPUTEIHHO U3YyIUTh TEMY H
3aJ1a4 BBHITIOJHEHUS JTA00paTOPHOU paboTHI, a
TaK K€ I/I3y1H/ITB BOl'IpOCBI BapI/IaHTOB
00paboTKH Pe3yabTATOB M0 H3yYEHHOMY B
pasnene "BbIBOJ U3MyYeHUS U3 CBETOUOTHBIX
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KpPHUCTAJUIOB" MaTepuay.

Ilodzomoeka Kypcosozo npoexkma: KypcoBoit
MIPOEKT BBHITIOJTHSETCS 110 HHAUBUYAIEHOMY
3a7aHu0. B pamkax paboTsl HEOOX0AUMO
paccuuTaTh OCHOBHBIC TIOKA3aTENIU PaOOTHI
000pyI0BaHUs, BEIOPATh ONTUMAIIEHOE
peuenue. KypcoBoil poeKT npeaycMaTpuBaeT
MOSICHUTENBHYIO 3aIIUCKY C pacueTaMu U
rpadudgecKyro 4acTs. B 3amaHme BXoOuT pacder
CIENYIOIINX NTOKa3aTeNen:

Ilodzomoeka pacuemno-zpaguueckozo
3adanusa: B paMkax pacueTHO-TpayUIecKoro
3a[JaHHsI BBITIOJHACTCSA YePTEK KOHCTPYKITHH.
J171s BBITIOITHEHUS YePTEIKEH BBITIOTHIIOTCS
MIpeIBapUTENIbHbIE PACYEThl OCHOBHBIX
MoKazaresei, KOTOPhIe YKa3bIBAIOTCS Ha
yeprexe. 3allaHue BBIOJIHACTCS
WHIVBUAYATBHO TI0 BapHaHTaM. B kauecTBe TeM
3a/laHusl MPUMEHSIOTCS CIIeYIOLIHe:
IIposedenue uccnedosanui: Pabora
BEITIOJTHACTCS IO MHAWBUAYAIEHOMY 3aIaHHIO.
JL1s mpoBeieHusI CCIIeIOBAHIS IPUMEHSICTCS
CIIEIYIOIIHE MaTepHabl:

Tloozomosxa Kk meKkywemy KOHmpo.iio:
[ToBTOpenue marepuaia no pasaeny "BoiBoa
W3ITyYEHUs U3 CBETOJIMOIHBIX KPUCTAIIIOB"

6 XapakTepuCTHKU 14
CBETOJINOIOB
6.1 Junammueckue 7
XapaKTEePUCTUKH

CBETOMONOB. Bpems
HapacTaHus U craja
CHUTHAJIOB, I10JIOCA
MIPOITYCKaHUS B TEOPUH
JIMHEWHBIX IIETEH.
Bpewms Hapactanus u
craja ONTUYECKOro
CUTHAJIA TIpU OOJBIIOH
€MKOCTH CBETOJIHOJOB.

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

Ilo020mo6Ka K KOHMPOIbHOU padome:
W3ydenne MaTepuaoB Mo pas3ueiry
XapaKTepuCTUKU CBETOIUOIOB U IIOATOTOBKA K
KOHTPOJILHOM paboTte

Ilodzomoeka doknada, evicmynienus:
3amaHue CBA3aHO C YriyOJICHHBIM H3YYCHUEM
Pa3esoB AMCIUIUIMHBI B CAMOCTOSITEIbHBIM
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Bpewms HapacTanus u
Craja ONTHIECKUX
CUTHAJIOB NIPU Majoi

C€MKOCTH CBCTOAMNOO0B.

6.2

3aBUCUMOCTD
HamnpspKEHUs. OT
BpPEMEHM Claja u

HapacTaHus

OIITHYCCKHUX CUTHAJIOB.

Yxona HOCUTENEN U3
aKTHUBHO 00J1acTH.
dopmupoBaHHE TOKA.

MTOWCKOM MaTEepHAJIOB IS PACKPBITUS TEMBI
IoKIIaga. MaTtepualsl BEITIOTHEHHOH paboThl
MIPE/ICTABISIFOTCS B QJIEKTPOHHOM BHZIE WIIH B
(opMe pacriedyaTaHHbIX PE3EHTAHOHHBIX
cnaiinoB. B kauecTBe TeM JIOKIJIAIOB CTY/IEHTAM
MPEe/JIaraloTCst CIEAYIOe BApUAHTHI:
Ilodzomogka domauinezo 3adanua:
[ToaroroBka goMalHero 3aaHus HaIllpaBiIeHa
Ha OTpabOTKy YMEHUI pemeHus
npogeccHOHANBHBIX 3aa4. JlomanrHee 3a1aHue
BBIIACTCS CTYICHTAM I10 H3YYCHHOMY B pa3Jieie
"XapakTepUCTUKH CBETOAMOAOB" MaTepuay.
JIOTIOTHUTEIBHO CTYICHTY HEOOXOAUMO
W3YYUTH JUTEPATypy U pazo0paTs IpUMEpHI
BBIMOJIHEHHSI TOTOOHBIX 3aaHuil. [IpoBepka
JIOMAIITHEro 3aJIaHus! POBOJUTCS 1O
MpeACTaBJICHHBIM IMTUCbMCHHBIM pa60TaM.
Ilodzomogka K ayoumopHvlm 3aHAMUAM:
[IpopaboTKa JICKITUH, BBITOJHCHHE U
MOJIrOTOBKA K 3amuTe jJab. padoTh
Iloozomoeka K nabopamopnoii pavome: J1iis
BEITTOJTHEHUS 3aJJaHUH 110 JIAOOpaTOpHOH padboTe
HEO0XOIUMO TIPEABAPUTEIHHO U3YyIUTh TEMY H
3a[1a9 BBHITIOJTHEHHUS TA00paTOpHOU paboTHI, a
TaK k€ U3yYUTh BOIIPOCHI BAPHAHTOB
00paboTKU Pe3yabTATOB [0 U3yYEHHOMY B
paznene "XapaKTepUCTHKU CBETOUOI0B"
Marepuay.

Iloozomogeka Kypcosozo npoexma: KypcoBoii
IIPOCKT BBIMOJHACTCA IO UHAUBUAYAJIBHOMY
3agaHuio. B pamkax paboTel HEOOXOIUMO
paccuuTaTh OCHOBHBIC TIOKA3aTENN PaOOTHI
00opyoBaHusl, BEIOPaTh ONTHMAIILHOE
peuenre. KypcoBoif npoekT npeaycMarpuBaeT
MOSICHUTEIILHYIO 3aITHCKY C pacueTaMy 1
rpaduyYecKyro 4acTh. B 3aanue BXOIUT pacyer
CJIC/IYIOIINX MTOKa3aTeIeH:

Iloozomoexa pacuemno-zpagpuueckozo
3adanua: B paMkax pacueTHO-TpauIecKoro
3aJaHWs BBINOJIHACTCA YEPTEIK KOHCTPYKITUH.
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J71s1 BBITIOJTHEHUS YE€PTEKEN BBIIOIHIIOTCS
MIpeaBapUTEIbHBIC paCueThl OCHOBHBIX
rmokazareJsieid, KOTOphIe YKa3hIBAIOTCS Ha
YepTeke. 3aJaHue BBIOTHICTCS
MHIMBUYaJILHO 0 BapuaHTaM. B kauecTBe TeM
3aJJaHus IPUMCHSIFOTCS CIICAYIOIIHE:
IIpogedenue uccnedosanuii: Pabora
BBIMOJTHACTCS [0 WHANBUAYAIEHOMY 3aIaHHIO.
Jlns mpoBeieHusI CCIIeTOBaHIS IPUMEHSICTCS
CIIEYIOIIHE MaTepHabl:

Iloozomoeka K mekyuwiemy KOHmMpOio:
[ToBTOpeHNe MaTepHuana 1mo pa3ney
"XapakTepUCTUKH CBETOAUOAOB"

Ilo0zomoeKka K npakmuueckum 3anamusam:
W3yueHnne marepuana no pasueny
"XapaKTepUCTUKU CBETOINOIOB" TTOJATOTOBKA K
BBIITOJIHCHUIO 3aHaHHﬁ Ha HpaKTI/I‘IeCKI/IX
3AHATHUAX

IIposedenue skcnepumenma: Pabora
BBIITOJIHSACTCA 110 I/IHI[I/IBI/IJIyaHI:HOMy 3a1aHUIO.
JLns mpoBeieHusI UCCIIeIOBaHIS IPUMEHSICTCS
cienyromiee 000pyIOBaHHUE:
Camocmoamesibnoe usyuenue
meopemuyueckozo mamepuana: VI3yienue
JIOTIONTHUTEIHHOTO MaTepralia o pasaery
"XapaKkTepuCTUKH CBETOIUOI0B"

Iloozomoska pacuemmnoix 3adanuii: 3ananus
OpI/IeHTI/IpOBaHLI Ha peHIeHI/Iﬂ MHUHH3a4a4 110
pazneny "XapakTepUCTUKHA CBETOINOMOB" .
CryneHTsl He00XOAUMO MTOBTOPUTH
TEOPETHYCCKUIA MaTepHa, pa3oopaTh MPUMEPbI
peIIeHNs aHAIOTUYHBIX 3a/1a9. IPOBECTH
pacueThl 10 BapUAHTY 33aJJaHHsI U CIIENIATh
BEIBOJIBI. B KadecTBe 3a/laHUs HCIONIB3YIOTCS
CIIEYIONINE YIPAKHCHUS:

Ilodzomoeka pepepama: B pamkax
pedepaTHBHOM YacTH CTYyIEHTY HEOOXOIHM
MIPOBECTH 0030p JINTEPATYPHBIX HCTOYHHKOB IO
BBIOPAHHON TeMe, KOMIUIEKCHO OCBETHUTh
BOIPOC B COOTBETCTBHUHM C TEMOM pedepara,
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MOATOTOBUTH HPE3CHTANNIO IS BBICTYIIICHUS
IO pe3yabTaTaM pabOThl Ha CEMHHAPCKOM
3aHATHH. B KauecTBe TeM pedepara cTyneHTy
NPEe/IIaraloTCsl CIEAYIONIIE BApUAHTHIL:

IIpumenenue
CBETOUOMOB B
OCBEIICHUU

15.7

7.7

7.1

CBeTouobI pa3HBIX
obunacreii criekTpa
CBEYCHUS

7.2

IIpumenenue
CBETOAHMOMOB B
OCBETUTENBHBIX

npudopax u cucTeMax

OCBEIIECHUSI.

8.7

3.7

Iloozomoeka K mekywiemy KOHMPOJIo:
[ToBTOpEHUEe MaTepuaa mo pasaeny
"I[IpumeHeHre CBETOIUOIOB B OCBEILIEHUU"
IIpogedenue uccnedosanuii: Pabora
BBITIONTHACTCS 110 UHAUBHUIYaJIbHOMY 3aJIaHUIO.
Jlns mpoBeieHusI CCIIeTOBaHIS IPUMEHSICTCS
CIIeIYIOIIHE MaTepPHabl:

Ilodzomoeka pepepama: B pamkax
pedepaTHBHOI YacTH CTYACHTY HEOOXOIUM
MIPOBECTH 0030p JINTEPATYPHBIX HCTOYHIKOB IO
BEIOpPaHHOW TeMe, KOMIUIEKCHO OCBETHTh
BOTIPOC B COOTBETCTBHHU C TeMOU pedepara,
MIOATOTOBUTH MPE3EHTALIUIO JIS BHICTYIIIICHHS
0 pe3ysbTaTaM paboThl HA CEMUHAPCKOM
3aHATHH. B KauecTBe TeM pedeparta CTYyICHTY
MIpeasaralTcs ciaeayoue BapuaHThl:
Iloozomoeka pacuemmnvix 3ad0anuii: 3aganus
OpHEHTHUPOBAHBI Ha PEIICHUS MIUHMA3aIad 110
pazneny "[IpumeHeHne CBETOIMOI0B B
ocsenieHnn". CTyJEHTHI HEOOXOIUMO
MTOBTOPUTH TEOPETHICCKIIA MaTepHal,
pa3o0pats MpUMepHI PEIICHUS AaHATIOTUIHBIX
3a/1a4. MPOBECTH PAaCUYETHl IO BApUAHTY 3aJaHUs
M ClIeJIaTh BBIBOJBI. B KauecTBe 3agaHus
HCTIONB3YIOTCS CIEYIONINE YIIPaXKHEHHSI:
Camocmoamebnoe uzyuenue
meopemuyueckozo mamepuana: Vzyuenue
JIOTIOJTHUTEIFHOTO MaTepuana o pa3aeny
"[IpumeHeHrne CBETOINO/I0B B OCBEILIEHUU"
IIposedenue yxcnepumenma: Pabora
BBINIOJTHSIETCS 110 UHAMBUIyaJIbHOMY 3aJIaHUIO.
st mpoBeieHus: uccieoBaHus IPUMEHSIETCS
cienyromniee 000pyI0BaHUE:

Ilo0zomoeKka K npakmuueckum 3aHamusim:
M3yueHue marepuana 1o pasieny
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"[IpuMeHeHne CBETOINOIOB B OCBEIICHUH"
IMOJrOTOBKA K BBHIIIOJIHEHMIO 3aJaHUH Ha
MPAKTUYCCKUX 3aHATUIX

Iloozomogxa Kypcosou padomuwi: Kypcopas
paboTa mpejcTaBiICHa B BUJIE KPYITHOM 3a1a4u
1o y4eOHOMY KelCy, OXBaThIBaIOIICH
HECKOJIBKO PACYCTHBIX BOMPOCOB U BEIOOD
BapHaHTa MIPOSKTHOro perieHus. [Tpumep
3aaHHS:

Iloozomoeéxa K KOHmMPOJIbHOIUL pabome:
Wzydenne maTepuaoB Mo pa3uery
[IpuMeHeHHE CBETOANOIOB B OCBEUICHUH H
MOJITOTOBKA K KOHTPOJIBHOI paboTte
Iloozomoexa 0oknaoa, 6bicmynieHUA:
3ajaHue CBA3aHO C YIIyOJCHHBIM U3y4eHUEM
Pa3eoB AUCIUILUIHHBI B CAMOCTOSTEIbHBIM
MTOMCKOM MAaTEePHAJIOB IS PACKPBITHS TEMBI
JoKJIaaa. Matepuasibl BBIOJTHEHHON paOoThI
MPEJCTABIIFOTCS B DJICKTPOHHOM BHIC WM B
(dhopMe pacreyaTaHHbBIX MPE3CHTAIMOHHBIX
cinaiizioB. B xadecTBe TeM JOKIIAIOB CTyICHTAM
MIPeUIaratoTCs CISAYIOINEe BAPHAHTHIL:
Iloozomoexa domawnezo 3a0anus:
[MoxroToBka gOMaITHETo 3aJaHUS HAIpaBJIcHA
Ha OTPabOTKy YMEHUI pereHus
npodeccroHanbHBIX 3a1a4. JloMarHee 3a1aHue
BBIJIAETCS CTYJIEHTaM 110 U3YUYEHHOMY B paszelie
"I[IpumMeHeHne CBETOINOIOB B OCBEIIEHUH"
Marepuainy. JlONOJHUTENIBHO CTYACHTY
HE00X0IMMO U3YYHTh JTUTEPATypy U pa3zoOparthb
IIPUMEPHI BBITIOIHEHHS TOT00HBIX 3aJaHHUH.
[IpoBepka qoMaIIHETO 3aJaHHS IPOBOIUTCS IO
MPECTaBICHHBIM MTUCBMEHHBIM pa0oTaM.
Ilo0zomoeKa K ayoumopHvim 3aHAMUAM.:
[IpopaboTka JIEKIIUH, BHITOHEHHE U
MOJITOTOBKA K 3alIuTe J1a0. paboThI
Ilodzomoeka k nadopamopnoit padome: Jns
BBITIOJTHEHMS 33/IaHUH 110 TabopaTopHOi paboTe
HEO0XOIMMO NPEABAPUTEIHLHO H3YIUTh TEMY H
3a]1a4H BBITIOJIHEHUS 1JaO0paTOPHOH paboTsl, a
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TaK K€ N3y4UTh BOIPOCHI BAPHAHTOB
00pabOTKU pe3yNIBTAaTOB 110 H3YICHHOMY B
paznene "llpuMeHeHue CBETOUOIOB B
OCBEIIeHUU" MaTepuany.

Ilodzomogeka Kypcosozo npoexma: KypcoBoii
MIPOEKT BBIIOJIHAETCS 110 UHIUBHIYILHOMY
3a7aHuo. B pamkax paboTel HEOOX0AUMO
paccuuTaTh OCHOBHBIE ITOKa3aTesn paboThl
000pyI0BaHNUs, BEIOPATh ONITUMAIIEHOE
pemienue. KypcoBoil IpoeKT npeaycMaTpruBaeT
MOSICHUTEIBHYIO 3aIHCKY C pacdeTaMu U
rpadudeckyro 4acTb. B 3amanue BXxoauT pacuer
CJIEAYIOIINX MTOKa3aTeIeH:

Ilodzomoeka pacuemno-zpaguueckozo
3adanua: B pamkax pacyeTHO-rpayecKoOro
3aJaHus BBIIOJIHACTCA YE€PTEIK KOHCTPYKIIUU.
J17151 BBITIOJIHEHUS YepTEXKeN BBITTOIHIIOTCA
nmpeaABapUTEIIbHBIC PACYETBl OCHOBHBIX
rokasaTesieli, KOTopble YKa3bIBalOTCs Ha
yeprexe. 3allaHue BBIOJIHACTCS
MHIMBHUIYaJIBHO 110 BapuaHTaM. B kauecTBe Tem
3aJaHusI IPUMEHSIIOTCS CIIeTYIOLINe:

3adeT ¢ OLIEHKOM 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

IIpumeuanue: Jlex — nexuuu; JIab — nabopatopusie pabotsl; [1p — npaktuueckue 3ausatust; KIIP — ayautopHble KOHCYIbTAIMK 110 KYPCOBBIM
npoekTtam/padotam; MKKII — nnauBHTyanbHbIe KOHCYIBTALUH 110 KypCOBBIM IpoekTaM/pabotam; I'K- rpymnmnoBslie KOHCYIbTallMK O pa3ienaM
mucturuael; CP — camoctosarensHas padorta cryaenta; MKP — nunas konraktHas padota; TK — Texymumii koHTposb; [TA — npomexyTrouHas

aTTeCTanuAa
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3.2 KpaTkoe coaep:kaHue pa3ieaoB
1. OcHosbl huszuku noaynposooOHUK08

1.1. Mcropus pa3BUTHS TEXHOJIOTHH MOIYIPOBOIHUKOBBIX CBETOAMOA0B. OCHOBBI (PU3UKU
HOJIYIIPOBOIHUKOB, TUIIBI IIPOBOIUMOCTH.

I/ICTOpI/ISI Pa3BUTHA TCXHOJIOIUH MMOJTYIIPOBOJHUKOBBIX CBECTOANOAOB. DJeMEeHThI 30HHOU TCOpHUUn
TBepaoro tena. YpasHenue lllpeaunrepa snextpona B mepuoandeckoM noie. @ynkumm bioxa.
3ona bpwmmosna.. Dueprernueckue 3o0HbL. Knaccmdukamus tBepabix Ten. [lomynpoBOaHUKH.
[TpoBOANMOCTH MOTYIPOBOAHUKOB, JOHOPHBIE U aKIIEITOPHBIC IIPHMECH, JISTHPOBAHUE. .

1.2. TTomynpoBOAHUKOBBIN P-n MEPEXOJ, IPUHIIUITE pa0OTHI CBETOAHOA0B. PekoMOuHAaIHs
HOCUTEJICH B MONTynpoBoAHMKaX. M3myyarenbHas pekoMOuHaIus, 0e3bI3myyaTenbHas
peKoOMOUMHaIIKA.

Pacnpenenenne Hocuteneil 1o ypoBHAM dHepruu. CrnocoObl TOMYy4YEHHUS H3ITYUYCHHUS.
DOTOMOMHUHECIEHIUSA.  DJIEKTPOIOMUHECHeHIIUs.  [loylpOBOAHUKOBBIE HCTOYHHMKH  CBETA.
CBeTonuo U JIa3epHbId AMOJ. DHEprus M3IydyeHus cBeroauona.. Pacnpenenenue HocuTeneil B
TOMOTE€HHBIX p-N mnepexoxax. PacnpeneneHue HocUTeNed B JABOMHBIX TIE€TEPOCTPYKTYpaAX.
KBanToBsIii Beixoa uznyuyenus u KIIJ[ ceeroguona..

2. Onmuyeckue xapakxmepucmuku c6emoouo0os.

2.1. OnTruyeckue XxapakTepUCTUKU CBETOAMOA0B. CHEKTp U3TyUEHUs.

2.2. Yron BeiBoAa uznydeHusd. [IpoctpanctBenHnoe pacnpesenenue uznydenus. Kpusas
cBeTopacnpenenenus. JlJamOepToBckoe pacipeieleHIe U3IIy4YeHusl.

2.3. Kopmyca cBeTOIMO/10B U3 MTPO3pAaYHbIX MaTepraiioB. TeMneparypHas 3aBUCUMOCTh
WHTECHCUBHOCTH U3JIy4CHHUSI.

3. Dnexkmpuyeckue ceoucmeaa c8emoouo00e.

3.1. DnekTpuueckue cBOMCTBa CBETOANO0B. BonbTamnepHas xapakrepuctuka (BAX).
Otknonenns ot naeansHbix BAX. [Tapasutssle conporusnenus. BinsHue rereponepexonos Ha
CONPOTHUBIICHHUE YCTPOMCTB.

3.2. [loTepu HOCUTENEH B JBOMHBIX reTepoCcTpykTypax. M30bITOUHASI KOHIIEHTpALUs HOCUTENEeH
B aKTUBHOM 00JIAaCTH JBOWHBIX reTepoCTpyKTyp. OrpannuuBaromue ciou. Hampspkenue Ha nuone.

4. Brusnue memnepamypul Ha napamempol €6emoou0008

4.1. Temneparypa p-n nepexoja. BiusiHue temneparypbl akTUBHOM 00J1aCTH KpUCTaia Ha
napaMmeTpsl cBeToanona. OnpenesneHne TeMnepaTypbl HOCUTENEH 110 HAKJIOHY CIIEKTPaIbHON
XapaKTEpUCTUKHU B 00J1aCTH BBICOKHX YHEPTH.
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4.2. 3aBUCHMOCTb JIIMHBI BOJIHBI B MAKCUMYME CIEKTpPa U3JIy4EHUsI OT TEMIEPaTypsl p-N
nepexona. Onpenenenue TemMrnepaTypsl p-n Iepexo/a Mo NoJ0KEHNI0 MAaKCUMyMa CIIEKTpa
U3ITyYEHUSI.

5. Bu1600 uznvuenus uz ceemoouoOHblx KPUCMALI08

5.1. BolBoA M3ilydeHuUs U3 CBETOAUOAHBIX KpUCTAIIOB. CTPYKTYpPBI C BBICOKUM
K03 puLreHTOM BbIBO/IA M3TydeHus. [lornomenue noiynpoBoAHUKAMU U3JIy4EHHs ¢ SHEpruei
KBaHTa MEHbIIIE IIUPUHBI 3aIIPELICHHON 30HBI. J|BOWHbIE reTepOoCTpyKTYphl. CBETOAMOBI C
KpHUCTa/JIaMH pa3HON IT'€OMETPHUH.

5.2. [IpuMeHeHne TeKCTYpUPOBAHHOM MOBEPXHOCTH. [I[prMeHeHre KOHTAKTOB Pa3HOM
reoMeTpHUeCKOi GopMbl. TEeXHOIOTHSI BRIPAIUBAHUS CBETOIMOHBIX KPUCTAJUIOB Ha TPO3PAvHbIX
MOJJIOKKaxX. MeTo/1 mepeBepHyTOro MOHTa)Ka KPUCTAILIOB.

6. Xapaxmepucmuxu c6emoouodos

6.1. Jlunamudeckue XxapakTepUCTUKU CBETOAMOI0B. Bpemsi HapacTaHus U criajia CUTHAJIOB,
110JIOCA IPOITYCKAHMS B TEOPUHU JIMHEHHBIX Lieneld. BpeMsi HapacTaHus U criajja OTHYECKOTo
CUTHAJIa PHU OOJIBIIION eMKOCTH CBETOMOIOB. BpeMst HapacTaHus U Ciajia ONTHYECKUX CUTHAIOB
MIPU MaJIOK EMKOCTH CBETOJUO/IOB.

6.2. 3aBUCUMOCTb HalPsDKEHUS OT BPEMEHM CIIaJia U HapacTaHUs ONTHYECKUX CUTHAJIOB. YXO0J
HOCUTEJIEeH U3 akTUBHOU 00nacTu. @OopMUpPOBaHUE TOKA.

7. Ilpumenenue c8emoou00086 6 oceeuleruu

7.1. CBeTouo bl pa3HbIX 00acTel CIEKTpa CBEUCHHS

UK-cBetonuoasl, BuUauMble cBeToauoAbl, Y®D-cBeroanonsl. llBeTHhIe wu300pakeHUN C
MOMOIIbIO CBeTO1M0/10B. [Tomyuenue 6enoro 1seta ¢ TOMOIIbIO CBETOIMOIOB. besble cBeTOANOIbI.
OTHoLIIEHNE HHTEHCUBHOCTEN B 0etoM cBeroauoae. CBeToBast oTgada OeIoro CBETOIMOIa. .

7.2. HpI/IMeHeHI/Ie CBETOAHNOJ0B B OCBCTUTCIIbHBIX HpI/I60an 1 CUCTEMAaX OCBCUIICHMA.

HpI/IMeHeHI/IG CBETOJHUOJOB B OCBCTHUTCIBbHBIX HpI/I60an n CUCreMax OCBCHICHHA. CxeMsbl
MMUTaHUA WU YIIPABJIICHHUC CBCTOAWOOAMMU. KOHCTPYKTI/IBHLIC 0COOEHHOCTH CBETOBBIX HpI/I60pOB Cco
CBETOAHNOJaMU..

3.3. TeMbl NIpaKTHYECKUX 3aHATHI
1. OnTrueckue XapakTepUCTUKN CBETOAUOA0B. CIEKTp U3ITydEeHHs. DHEPTHsl U3ITYyUEHUS
cBeroamnosa (2 gaca).;
2. Yroun BeiBOAa n3myueHus. [IpocTpaHCcTBEHHOE pacipeiesieHne u3mydeHus (2 gaca).;
3. DIeKTpUUECKHE CBOMCTBA CBETOAMOOB (2 yaca).;
4. Bonpramnepnas xapakrepuctuka (BAX). Hanpsoxenue na quone (2 gaca).;
5. KBanrossiii Berxo u3nyuenus u KI1J] ceetoquona (2 gaca).;
6. Pacuer Temmnepatypsl p-n nepexona (2 gaca).;
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7. BniusiHrE TeMnepaTypsl aKTHBHOM 00J1aCTH KpUCTAJIJIa Ha TTapaMeTphl CBETouo A (2
yaca).;

8. BeIBO M3 Ty4eHHs U3 CBETOAMOIHBIX KPUCTAIUIOB. CTPYKTYPBI C BHICOKUM

K03 dunreHToM BrIBosIA M3IydeHus (1 yac).;

9. luHamMuyecKue XapaKTepUCTUKU CBETOIMO/IOB, BpeMsl HapacTaHUsI U crajia CUrHasoB (1
gac)..

3.4. TeMbl 1a00paTOPHBIX padoT
HE NIPelyCMOTPEHO
3.5 Koncyabranumn

3.6 TemaTnka KypcoBBIX IPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekt/ pabota HE IPEayCMOTPEHBI
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3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OPpMHUPYEMBbIX B HUX KOMIIeTEeHIIU

3ariaHupOBaHHbIE PE3YAbTaThl 00YUYEHNUS 110

Howmep pasaena nucuunivHbl

O1eHOYHOE CPEACTBO

Kongl
JTUCITUTITNHE (B coorBercTBHH € 11.3.1) (T 1 HAUMEHOBAHUE)
WH/IUKATOPOB
(B COOTBETCTBUH C paszeioM 1) 1]2[3]4]|5]6]7
3HaTth:
¢u3nvecKre 0OCHOBHI pabOTHI CBETOINOJIOB Konrponbnas padbora/OcHOBBI pr3uKH
N-4nx-1 + |+ MOJYNPOBOHUKOB. ONTHYECKHE CBOMCTBA
CBETOAMO/IOB
OCHOBHBI€ ITPUHIIMIIBI paOOTHI CO KonTponbnas paboTta/XapakTepucTuku
CBETOMOHBIMUA UCTOYHUKAMU CBETA U N-4nx-1 + | + | cBerognonoB. [IpuMeneHue cBeTOMO0/I0B B
OCBETUTEIHHBIMU TPUOOpPAMU HAa UX OCHOBE CBETOTEXHUKE
Ymersb:
naTh 00BSICHEHUE MEXaHU3MaM H3JIy4eHHs B KontponsHas pabota/DnekTpuieckue CBOUCTBA
MOJIYIIPOBOTHUKOBBIX CBETOIMOAAX N-4nk1 + |+ CBETOJIMO/I0B. BiusiHue TeMmeparypsl Ha
napamMeTpbl CBETOAHOIOB
MIPOBOJMTH UCCIIEIOBAHUS CBETOIUOIHBIX KonTponbnas pabota/BeiBo1 n3nydeHus U3
MCTOYHHUKOB CBETA OCBETUTEILHBIX TPHOOPOB N-4rx-1 + CBETOAMOIHBIX KPHCTAIJIOB

Ha X OCHOBC
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4. KOMIIETEHTHOCTHO-OPUEHTUPOBAHHBIE OLIEHOUYHBIE CPEJCTBA JJIsI
KOHTPO.JISI OCBOEHHUS PE3YJIbTATOB OBYUYEHUSI IO JJUCUUIIIUHE
(TEKYIMI KOHTPOJIb YCIIEBAEMOCTH, IPOMEJKYTOUYHASI ATTECTALIUS
O JUCLIUILJINHE)

4.1. Tekymuii KOHTPOJIb yCIIEBAEMOCTH
7 cemecTp

Dopma peanuzanuu: [TucemenHas padora
1. BoiBox uznmyueHus u3 cBeToquoAHbIX KpuctaiioB (KonTponbHas paboTa)
2. OcHOBBI (PM3UKHU TOTYITPOBOAHUKOB. ONTHYECKUE CBOWCTBA CBETO1M010B (KoHTpONbHAs
pabora)
3. XapakTepucTUKU CBETOIMOI0B. [IpuMeHenue cBeToano10B B cBeroTexHuke (KonTponpHas
pabora)
4. DIeKTpUYeCcKre CBOMCTBA CBETOANO/IOB. BiMsiHUE TeMIepaTyphl Ha TTapaMeTPhl
ceeroanoioB (KonTponbsHas pabora)

bamibHO-pedTUHTOBasA CTPYKTYpa AUCLUILINHBI SABISETCS NPUIOKEHUEM A.

4.2 IIlpomMe:KyTOYHAS aTTeCTALMS 110 JUCHUIIIMHE
3auem ¢ oyenkou (Cemecmp No7)

Ipumeuanue: OnieHOYHBIC MaTSPUAITBI IO JUCIUILIMHE TIPUBEICHBI B (DOH/IEC OIICHOYHBIX
marepuasioB OITOII.

5. YYHEBHO-METOANYECKOE OBECIHHEYEHUE JUCHUITJINHBI

5.1 ITeyaTHbIE U IJIEKTPOHHbIE H3IAHNS

1. Hly6ept, ®@. 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. ®usnka nonynpoBOJHUKOB : YueOHOe mocodue st GU3nIECKUX
cneunanbHocTel 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 noynmpoBOIHUKOBBIX MprOopoB : B 2 ku. Ku.2 : mep. ¢ anrn. / C. 3u . — 2-e u3.,
nepepab. u gon . — M. : Mup, 1984 . —456 c.;

6. A. 1. JIeGenes- "®u3uka noyiynpoBoJHUKOBBIX TprbOopoB", N3narenscTBo: "dusmaraut",
Mockaa, 2008 - (488 c.)

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

5.2 JIunieH3MO0HHOE ¥ CBOOOHO pacnpocTpaHseMoe NPOrpaMMHoe odecrnedeHue:
1. CAO "IIpomereit";

2. Office;

3. Windows;

4. Maiing BuneokoHpepeHuu.
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5.3 UnTepHeT-pecypchl, BKJIWYAA NPodeccCuoHATbHbIE 0a3bl JAHHBIX 1 HH()OPMAIHOHHO-
CIIPaBOYHbIE CHCTEMbI:

1. 9BC Jlaub - https://e.lanbook.com/

2. 9BC "YHuBepcurerckas 6u0J1M0TEKA OHIANH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunas 3siekTpoHHas oubauoreka - https://elibrary.ru/

4. baza nanabix BUHUTMH online - http://www.viniti.ru/

5. ba3a nannbIX )KypHaJioB u3nareanscTBa Elsevier - https://www.sciencedirect.com/
6. DJIeKTpOHHBIE pecypchl H3aaTelbcTBa Springer - https:/link.springer.com/

7. ba3za nannbix Web of Science - http://webofscience.com/

8. ba3za maunbix Scopus - http://www.scopus.com

9. HaunoHasibHasi 3JIEKTPOHHAs1 OudmoTeKa - https://rusneb.ru/

10. 9BC "KoncyabTanT cryaenra' - http://www.studentlibrary.ru/

6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCHUIIJIMHBI

Tun nomeneHus Homep aynuropun, OcHamenue
HAaMMCHOBaHUE
VY4ebHble ayIUTOPUH IS E-511, Aynutopus CTOJI, CTYJI, JOCKAa UHTEPAaKTUBHas,
IIPOBEJIEHUS JIEKIIMOHHBIX Kadenpel KOMIIBIOTEPHAsI CETh C BBIXOJIOM B
3aHATUHI U TEKYILETO "CBeroTexHHKaA" HNHuTtepHer
KOHTPOJIA E-513, Aynutopus CTOJI, CTYJI, JOCKa UHTEPAKTUBHAS,
Kadenpel KOMIIBIOTEpHAsI CETh C BBIXOJIOM B
"CBeroTexHHKaA" HHTEepHEeT, KOMIIBIOTEP IEPCOHAIBHBIN
VY4ebHble ayIUTOPUH IS E-511, Aynurtopus CTOJI, CTYJI, JOCKAa HHTEPAaKTUBHas,
IIPOBEJCHUS MPAKTUYECKUX Kadenpsl KOMIIBIOTEPHAsI CETh C BBIXO/I0M B
3anstuil, KP u KII "CeroTexHuka" HNurepuer
E-513, Aynutopus CTOJI, CTYJI, JOCKa UHTEPAKTUBHAS,
Kaenpel KOMIIBIOTEpHAsI CETh C BBIXOJIOM B
"CBeTtoTexHHKA" HHTEepHET, KOMIIBIOTEP NEPCOHAIBHBIN
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IIpuio:xkenue A

BAJJIBHO-PEUTUHIOBAS CTPYKTYPA JJUCHOUILJIMHBI

CBeTou3Iy4aronue U0 b

(Ha3BaHME AUCIUILINHBI)
7 cemecTp

IlepeyeHb KOHTPOJIBLHBIX MEPONPUITHI TEKYIIEr0 KOHTPOJISl yCII€eBAeMOCTH 10 JHCIUILTHHE:

KM-1  OcHoBBI (hpr3HKH TOTYITPOBOAHUKOB. OnTHUECKHE CBOICTBA cBeTOANO0A0B (KoHTponbHas
pabora)

KM-2 DrekTpuueckre CBOMCTBA CBETOIMOAOB. BiusHUE TeMIiepaTypsl Ha MapaMeTphl CBETOAMOIOB
(KonTpoawsHas pabora)

KM-3 BsiBog u3nydeHus U3 CBETOAMOIHBIX KprcTamuioB (KortponsHas padora)

KM-4 XapakrepucTtuku cBeTouo10B. [I[pumeHeHmne ceeroanoaoB B ceerorexHuke (KonrponbHas
pabora)

Bujx npome:xyTo4HOI aTTecTanMu — 3a4eT ¢ OLIEHKOM.

Nupekc KM- | KM- | KM- | KM-

Howep Paznen qucuumimHbl KM:
paznena AT et Henens 4 8 12 16

KM:

-
N
w
N

1 OcHOBBI (PM3HUKHU TOTYITPOBOIHUKOB

Wcropust pa3BUTHS TEXHOJIOTUH MOTYITPOBOTHUKOBBIX
1.1 cBeTo/1n0/10B. OCHOBBI (PU3UKH MOIYIPOBOIHUKOB, THIIBI +
MTPOBOJIUMOCTH.

[TomympoBOTHUKOBEIH p-n MEPEXO01, TPUHIIUIBI PaOOTHI
CBETOAMO0I0B. PekoMOUHAIMsI HOCUTENEH B
MONYNIPOBOHUKAX. V3mydyarenbHas peKoMOMHAIIHS,
Oe3bI3TydarenbHas peKOMOMHAIINS.

1.2

2 OnTtuueckue XapaKTCPUCTHUKU CBETOAHUOIOB.

OnTHyeckue XapakTepUCTUKU CBETOM010B. CIIEKTp
U3JIy4CHHUS.

2.1

VYron BeiBoAa uziyuyenus. [IpoctpancTBeHHOE
2.2 pacnpeneneHue uznydenus. Kpupas ceeropacnpeieneHus. +
JlamOepTOBCKOE pacnpeiesieHue U3ITyUeHHUsL.

Kopnyca CBCTOAUOI0B U3 NPO3PAYHBIX MATCPUATIOB.
TeMnepaTypHaﬂ 3aBUCUMOCTb MHTCHCUBHOCTH HU3JTYUCHUS.

2.3

3 DNEKTpUYECKHE CBOMCTBA CBETOANO/IOB.

DNEeKTpUYECKHUE CBOICTBA CBETOANOA0B. BonbramnepHas
xapakrepuctuka (BAX). Orknonenust ot uaeanbHpix BAX.
[TapasuTHble conpoTuBieHus. BinsHue rereponepexonoB Ha
CONPOTHUBIIEHHUE YCTPOMCTB.

3.1

IToTepu HOCUTENEN B ABOMHBIX T'€TEPOCTPYKTYpax.
N30bITOUHASI KOHLIEHTPALMS HOCUTENIEH B aKTUBHOW 00J1acTH
JBOMHBIX T€TEPOCTPYKTYp. OrpaHUUMBAIOILIUE CIIOH.
Hanpspkenue Ha nuoge.

3.2
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Bnusinue temnepatypsl Ha mapaMeTpbl CBETOAHOIOB

4.1

Temneparypa p-n nepexona. BnusHue temmneparypsl
aKTUBHOM 00JIaCTH KpUCTaJIa Ha HapaMeTphl CBETOAHOAA.
Onpenenenue TeMieparypsl HOCUTEINEH 110 HAKIIOHY
CHEKTPAIbHOM XapaKTepUCTUKH B 00JaCTH BBICOKHX
DHEPIUM.

4.2

3aBUCUMOCTH JJIMHBI BOJIHBI B MAKCUMYME CIIEKTpa
U3JTy4eHUs OT TeMIepaTypsl p-n nepexona. OnpeneneHue
TEMIIEPATYPhI p-N MEpPexo/ia Mo MOJI0KEHUIO MAKCUMYyMa
CIEKTpa U3JIyYEHHUS.

BBIBO,I[ HN3TYy4CHUSA U3 CBETOAMOAHBIX KPUCTAJLIIOB

5.1

BBIBO,I[ H3TYy4YCHUSA U3 CBETOAUMOJHBIX KPUCTAJLIIOB.

CTpyKTypBI C BBICOKMM KO3(D(PHUIIMEHTOM BBIBO/IA U3ITYUCHHUS.

[Tornomenue nonynpoBOAHUKAMH U3JIy4EHUs C SJHEPrUeH
KBaHTa MEHbLIE IIIMPUHBI 3alIPEIICHHON 30HbI. J[BOMHBIE
reTepocTpyKTyphl. CBETOAMOBI C KPUCTAJUIAMU Pa3HOU
T€OMETPHH.

5.2

[IpuMeHeHre TeKCTYpUPOBAHHOM MMOBEPXHOCTH.
[TprMeHEeHHe KOHTAKTOB PAa3HON reOMETPUIECKON (hOPMEI.
TexHo0rUsl BhIpallIMBaHUs CBETOJUOAHBIX KPUCTAJLJIOB HA
MPO3paYHbIX NOJIOKKAX. METO/I MepeBEPHYTOr0 MOHTaXa
KpUCTAJUIOB.

XapaKTepUCTUKHU CBETOJIHOI0B

6.1

JlnHaMHUUYecKre XapaKTepUCTUKH CBETOIMOA0B. Bpems
HapacTaHUs U CIajia CUTHAJIOB, MOJI0CA MPOMYCKAHHUS B
TEOpHH JINHEWHBIX Lieneil. Bpemst HapacTtanus u criaza
ONTHYECKOTO CUTHAJIA TIPH OOJIBIIION EMKOCTH CBETOIMO/IOB.
BpeMms HapacTaHud U criajja ONTHYECKUX CUTHAJIOB MPH
MAaJIOl EMKOCTH CBETOIHOJIOB.

6.2

3aBUCUMOCTD HaIPSKEHUsI OT BPEMEHM CMa/ia U HapacTaHus
OIITUYECKUX CUTHAJIOB. Y X0 HOCUTEIEN N3 aKTUBHOM
obnactu. DopMUpOBaHUE TOKA.

HpI/IMeHeHI/IC CBETOAMOJ0B B OCBCIICHUHN

7.1

CBeToIMOIbI Pa3HBIX 00JIACTEH CIIEKTPa CBEUCHHS

7.2

HpI/IMeHeHI/IG CBETOJHNOJ0B B OCBETUTCIIbHBIX HpI/I60an n
CHUCTEMAaxX OCBCIICHMA.

Bec KM, %:

25

25

25

25
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