MHUHHUCTEPCTBO OBPA3BOBAHUS 1 HAYKHM POCCUHMCKOM ®EJEPAIIMA
DenepajbHOE TOCYIAPCTBEHHOE OI0KEeTHOE 00pa3oBaTe/ibHOE YUpek/JIeHHe BbICIIero 00pa3oBaHus

«TOMCKHM TOCYJIAPCTBEHHBIN YHUBEPCUTET CUCTEM
YITPABJIEHWA N1 PAIMOSJIEKTPOHUKI»

(TYCYP)
YTBEPXIAIO
JlupexTop nenapraMmeHTa 00pa3oBaHuUs
II. E. Tposn
«_» 20

PABOYA ITPOTPAMMA JTUCHUATUIMHBI
Texnos10rusi COOPKH U MOHTAKA MOLIHBIX CBETOM3/TYy4YAIOIINX H3AeTHH

VYpoBeHb 00pa3oBaHus: BbIcIee 00pa3oBaHue - fakajgaBpuaT

Hanpasnenue noarorosku / crienuanbHOcTh: 11.03.03 KoncTpynpoBaHue ¥ TEXHOJIOTHSA 3JIEKTPOHHBIX
CpelcTB

Hampasnennocts (mpoduns) / cneruanu3anys: TexXHoJI0rus 3J1eKTPOHHBIX CPeICTB

®opma 0OyueHUs: OUHas

@axkynpreT: PK®, Pagnokoncrpykropckuii pakyabrer

Kagenpa: POTIM, Kadeapa paanodieKTpOHHbIX TEXHOJOTHii M IKOJIOTMY€CKOr0 MOHUTOPHHI A
Kypc: 4

CemecTtp: 8

YueOnsrit man Hadopa 2015 roma

Pacnipenenenne pabouero BpemeHu

No Bunet yaeOHOIM nesTeIbHOCTH 8 cemecTp Bcero Ennauner
1 Jleknuu 54 54 4acoB
2 [TpakTrueckue 3aHITHS 54 54 4acoB
3 JlabopaTtopHbie pabOThI 24 24 4acoB
4 Bcero aynuTopHbIX 3aHATHN 132 132 4acoB
5 CamocTosiTenpHas paboTa 48 48 4acoB
6 Bcero (0e3 ax3ameHa) 180 180 JacoB
7 ITonroroska u cgada DK3aMeHa 36 36 JacoB
8 OO01mast Tpy10eMKOCTh 216 216 9acoB
6.0 6.0 3.E.

Ox3ameH: 8 cemecTp

Tomck 2018
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PilCC.\l()TpCH&l 151 ()ﬂ()(’)pCHll Ha 3aCCJaHuM Kil(i)ﬁ,:[pbl
nporokot Ne 54 or« 9 » 2 2018 1
JINCT COI'TTACOBAHU A

Pabouas mporpamma AUCIUIUIMHBI COCTaBJICHA C y4eTOM TpeOoBaHUHU (enepaabHOTO Trocynap-
CTBEHHOTO 00pa3oBaTeNbHOTO cTaHaapTa Bhiciiero oopazoBanus (CPI'OC BO) no HampaBiieHHIO MOATO-
toBKH (crienanbHOCTH) 11.03.03 KoHCTpyHpOBaHHE W TEXHOJIOTHS AJICKTPOHHBIX CPEJCTB, YTBEPKICH-
Horo 12.11.2015 roma, paccMoTpeHa M YTBepXAeHa Ha 3acemaHuu kKadenpsr POTOM «  »
20 ropma, mpotokos Ne

PazpaboTuuk:
Houent xadp. POTOM B. C. Connarkun

3aBenyronmii o0ecnieunBaromeii kad.
POTOM B. U. Tyes

Pabouast mporpamMmMa IUCIMITIIMHBI COIIACOBaHa ¢ (DaKyIbTETOM U BBINTycKaroueil kadeapoii:

Jlexan PK® [. B. O3epkun
3aBeAyIOIHi BRITYCKAIOIICH Kad.

POTOM B. U. Tyes
OKCIIepTHI:

Houent xadp. POTOM H. H. Hecmenosa
IIpodeccop kad. POTOM A. A. Bunucos
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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
[lenpro w3ydeHUs MUCHMIUIMHBI « TE€XHOIOTUN KOPIYCUPOBAHUS CBETOAMOJOB OEJIOTO I[BETa» SIB-
JsI€TCA 03HAKOMIIEHHE C YCTPOMCTBOM CBETOAMOJOB U CBETOJMOAHBIX MATPHL], UX HA3HAYEHUEM W IMPHUH -
IIUIIOM JEHUCTBHUSA, METOAAMH WX W3TOTOBJICHHS U KOPIyCHpOBaHUA. PemieHne MHXEHEPHBIX BOMPOCOB B
00J1acTH TEXHOJIIOTUU MPOU3BOJICTBA CBETOAUOIOB OO0 CBEYCHHSI HA OCHOBE HUTPUJIA TaJUIHsI M €T0 CO-
eIMHEHUH, BKIIOYAIONIUX METOAMKH pacyeTa TEIUIOBBIX PEKMMOB, OBJAJCHUE HABBIKAMHU IKCIEPHUMEH-
TaJIbHBIX MCCIIEOBAaHUI XapaKTEPUCTUK CBETOAMOIOB, UX apAMETPOB.

1.2. 3agaun JIMCHMIIINHBI
—  O3HAKOMJICHUU CTYACHTOB C METOJIUKOM MPOEKTUPOBAHUS;
— cOopku cBeroanoaa Oenoro mBeTa CBEYCHHS B COOTBETCTBHU C TPEOOBAHUSIMH, MPEIbIBIISAC-
MBIMH K U3JICTIHSIM OTNITO- 1 MUKPOAJIEKTPOHUKH B YACTH KauyeCTBAa U HAJC)KHOCTH.

2. Mecto mucuuniauHbl B ctpykrype OIIOII
JucuumuinHa «TexHomoruss cOOpPKM M MOHTaXa MOIIHBIX CBETOM3IYYAIOIIUX —M3JENIUI»
(b1.B.O/1.13) otHOCHTCS K 650Ky 1 (BapraTUBHAs 4acTh).
[TpenmecTByOIMKUMU AUCHUIIIMHAMHU, (POPMHUPYIOLTUMH HadallbHble 3HaHUs, sBisitorcs: [loxynpo-
BOJIHMKOBAasl CBETOTEXHMKA, CBETOANO/IbI U CBETOTEXHUYECKUE YCTPOMCTRA.

3. TpeGoBanus K pe3yJibTaTaM OCBOCHMS JUCUMIIIIMHbI

[Tponecc n3yueHus JUCUUIUIMHBI HapaBjieH Ha (GOPMUPOBAHUE CIEYIOIUX KOMIETSHIUI:

— IIK-1 cnocoOHOCTBhIO MOAETNPOBATh OOBEKTHI U MPOLECCHI, UCIOIb3Ys CTAH/IAPTHHIE MMAKETHI
aBTOMaTU3UPOBAHHOTIO IPOEKTUPOBAHUS U UCCIIEA0BAHUS;

B pe3ynbraTe u3ydeHust JUCIUILUIMHBI 00YyYaOLUICs TOJKEH:

— 3HATh O CBETOTEXHUYECKHX, DHEPIeTUYECKUX U MOHTAKHO-IKCIUTYaTallUOHHBIX XapaKTepH-
CTHKaX CBETOJUOJIOB U MaTPUIL

— yMeThb pa3palaTbiBaTh TEXHOJOTMYECKHE MPOIECChl HAa CBETOAMOJ OENIOr0 1IBETa CBEYEHMS
Pa3IMYHON CI0MKHOCTH O] PYKOBOJICTBOM CIIELIMAIIUCTOB O0JIee BBICOKOM KBaTHU(PHKAIINH.

—  BJaJeThb HaBbIKAMU pacyeTa TEIUIOBOTO PEXHUMa CBETOMOA MPH €T0 MPOEKTHPOBAHNUN

4. O0beM IMCHUIIMHBI U BUAbI Y4e0HOI padoThl
OO01mast TPyI0eMKOCTh AUCIUILTHHBI COCTABIIACT 6.0 3a4eTHBIX €AUHUIIBI U MIPE/ICTABICHA B Ta0JIH -

%264&114.1121 4.1 — TpyaoeMKOCTb JUCHUILIMHBI
Buasl yueOHOI gesTelbHOCTH Bcero gacos CemecTpsl
8 cemectp
AynuTopHbI€ 3aHATUSA (BCETO) 132 132
Jlexuu 54 54
[IpakTuyeckue 3aHATUS 54 54
JlaboparopHbie pabOTHI 24 24
CamocTtosiTenbHas paboTa (Bcero) 48 48
Odopmiierre 0T4eTOB 110 JTabOPaTOPHBIM paboTam 20 20
[TpopaboTka JIEKIIMOHHOTO MaTepuaia 12 12
[ToaroroBka Kk MpakTUYECKUM 3aHATUAM, CEMUHApAM 16 16
Bcero (6e3 3x3amena) 180 180
[ToaroroBka u ciava 3K3aMeHa 36 36
OO0mmas Tpy1I0eMKOCTb, 4 216 216
3auetHbie Equnuib 6.0 6.0
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5. Conepxxanue I1MCUMILTHHBI

5.1. Pa3gennl AMCHUILIAHBI K BUABLI 3aHATHHA

Paznensl IuCUMIUTAHEI ¥ BUABI 3aHATHN PUBEACHBI B Ta0mmiie S.1.
Tabmua 5.1 — Pasgens! fUCHUILIMHEL U BUABLI 3aHSITHI

5 = 7
= = g
= z 8
= & 3 = Y =
jas] © (= /Q as) W S
-~ o [aF X o Q9 ) =
= 0 0 = g 2 > 5
Ha3Banus pa3nenoB TuCHUATIITHHBL = S| 3 4 o © &5
2 S & S 5 o S B
= = = = R 8 gz
< Qo
= o, = = o =
2 5} 3
< ts S
-
Q
8 cemecTp
1 CocTrosiHME 1 IEPCIIEKTUBBI Pa3BUTHS 13 13 6 12 44 | IIK-1
CBETOAUOIHON TEXHUKHU
2 OCHOBHBIC MTPOOJIEMBI, PeIIaeMbIC TPU 13 13 6 12 44  |TIK-1
MPOEKTUPOBAHUU KOHCTPYKIIUU U TEXHO-
JIOTUY U3TOTOBJICHUSI CBETO/IMO/IOB U MaT-
pHI OEJIOTO 1IBETa CBEYCHHUS
3 OCHOBBI TEIUIOBOTO MEHEIKMEHTA MPU 13 13 6 12 44 [IK-1
MMPOEKTUPOBAHUH MOIIHBIX CBETOAMOIOB
U MaTpHIl
4 TexHONOTUYECKHUE MPOLECCH U3TOTOB- 15 15 6 12 48 |TIK-1
JICHUsI CBETOIMOJIOB U MaTPHIL
HWroro 3a cemectp 54 54 24 48 180
Hroro 54 54 24 48 180
5.2. Conep:xanue pa3aesioB IMCUUILIMHBI (110 JTEKIHSIM)
Coneprkanue pa3IenoB TUCIUIUIAH (TI0 JICKIHSAM) IPUBEICHO B Tabmumie 5.2.
Tabmuma 5.2 — ConeprkaHue pasieiaoB JUCIUILIMH (TI0 JISKIIHSIM)
3 =
2 = =
Z 2 5
HazBanus pa3znenos ConeprkaHue pa3ienoB JUCIUILTAHBI 110 JEKIIHUIM - &5
S S £
P & S
o Q <
= S
8 cemecTp
1 Cocrosinue u Krnaccudmukanus 1 0cOOEHHOCTH CBETOIUOJIOB U CBE- 13 |TIK-1
NEPCIIEKTUBHI Pa3BUTHS | TOMUOJHBIX MATPHIl: UHIUKATOPHBIE, CPEAHEN MOIII-
CBETOJIMO/THOM TEXHUKU | HOCTH M MOIIHBIE CBETOAMO/IbI, CBETOIMOIHBIE MaTpPHU-
IIBI C OO0IIIeH IFOMUHO(POPHON KOMITO3HITUEH | C JTFO-
MUHO(OPHOU KOMITO3UIINEH HAHECEHHON Ha KaXK bl
KpPHUCTAJJT MAaTPHUIIbl, MOHOJIUTHBIE CBETOIOHBIE
MaTpHIbl, TPOCTPAHCTBEHHOE PACIIONIOKEHHUE JIFOMU-
HO(OPHOI KOMITO3UIIUH.
Hroro 13
2 OcHoBHbI€ ITpo6aeMbl, | TernoBble U ONTHYECKUE PacuEThl, CIIOCOOBI U Cpel- 13 |IIK-1
pelraeMsle Ipu ctBa Mozenuposanus, ' OCTe1 u nporuozupoBanue
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MPOEKTUPOBAHUH CpOKa CIIy>KObI CBETOMO/IA.
KOHCTPYKILIMH U Hroro 13
TEXHOJIOTHUH
M3TOTOBJICHUS
CBETOJMO/IOB U MaTPHUI]
0eJIoro 1BeTa CBEYCHUS
3 OCHOBEI TEMJIOBOTO AHanu3 NpoueccoB Aerpajialiii CBETOANO/Ia CBsI3aH- 13 TIK-1
MEHE[KMEHTa MIPU HBIX C IIEPErPEBOM, METOIbI 00ECIICUCHHU ST ONITUMAJTh-
MIPOEKTUPOBAHUH HBIX TEIJIOBBIX PEKUMOB, IPUMEHSIEMBIE B IIPOU3-
MOIIIHBIX CBETOJIMO/IOB U | BOJICTBE TEILIOMPOBOISAIINE MATEPUAIbl U KOHCTPYK-
MaTpuil Y.
Htoro 13
4 TexHOJIOTHYECKUE TeXHOTOrMYEeCKHUM NPOLIECC U3TOTOBJIEHUS CBETOAUO- 15 TIK-1
MIPOIIECCHI M3TOTOBJICHUS | OB Ml MATPHIL: TEXHOJOTUYECKHUE ONEepPaIlid MOHTaXa
CBETO/IMO/IOB U MaTPHI] KPUCTAJIJIOB, COEIUHEHUS AIEKTPUUECKUX BBIBOJIOB,
MIPUTOTOBJIEHNE JTIOMUHO(DOPHOM KOMIIO3UIINHU, HAaHE-
CEHHE TIOMUHO(POPHOM KOMITO3UIIUHU; TEXHOJIOTHYE-
CKHI KOHTPOJIb B TEXHOJOTUYECKOTO MPOIIEeCCe; Kiac-
cUUKAIUACBETONOAOB U MATPHI] 110 TPYIIAaM 0 UX
OCHOBHBIM TTapaMETPaM.
Hrtoro 15
Hroro 3a cemectp 54

5.3. Paznenbl AUCHUILVIMHBI U MEKIUCIMIUIMHAPHbIE CBSI3H € 00ecneYnBAKIIMMH (TpeabIy IUMH)
U obecnneynBaeMbIMU (MOCJAeAYIONIUMHU) JUCHUNIIMHAMUA
Paznenbl qUCHUIIUHBL U MEXIUCIUIUIMHAPHBIE CBSI3M C 00€CTIeYMBAIOIIMMHU (TIPEAbIAYIIUMU) U
obecreunBaeMbIMH (ITOCIEIYIOMUMUI ) TUCIUTUTHHAMH MTPEICTABICHBI B Tabumie 5.3.
Tabmua 5.3 — Pa3aensl AMCHUIUIMHBL U MEXIUCIIUIUIMHAPHBIE CBS3H

HammvmenoBanme JUCHUITIINH

Ne pa3nenoB qaHHOUW TUCIMIUIAHEL, 1711 KOTOPBIX
HEO0OXOAMMO U3YUeHHUE 00ECIIEUMBAIOIIUX 1
00€eCIIeYnBaEMBIX JUCIIAILUINH

1 2 3 4
[IpeamecTByromue JUCHUTIITUHBI
1 TlomynpoBOAHUKOBAsE CBETOTEXHUKA +
2 CBeToauobl U CBETOTEXHUYECKHUE YCTPOMCTBA +

5.4. CooTBeTcTBHE KOMIIETEeHIIMIA, (OPMHUPYEMBIX PH U3yYeHUH TUCHUILUIMHBI, U BUA0B 3aHATHI
CooTBeTCTBHE KOMIIETCHIIUH, (DOPMUPYEMBIX TpPH HM3yYCHUHW AWCIHILIMHBI, W BHJIOB 3aHATHU
MPEICTaBICHO B Tabmuiie 5.4.
Tabmuma 5.4 — CoOOTBETCTBUE KOMITETEHITUH, (DOPMUPYEMBIX TIPH U3yUYECHUH TUCIUILIAHBI, H BUIOB 3aHs -

THH

Bunrwl 3ansatuit

cDOpMI;:I KOHTPOJIAA
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Komnerenunn
Jlexun

+ | IlpakTuyeckue 3aHATHS
+ | JlabopaTopHbie pabOTHI
+ | CamocrosrenbHas paboTa

Otyet no nabopaTopHoii pa-
6ote, Omnpoc Ha 3aHATUSX,
Brictymienne (moxmnam) Ha
3aHATUH, TecT

6. UnTepakTBHBIE MeTOABI M (GOPMBI OPraHN3aLMU 00yYeHH s
He npenycmorpeno PVYII.

7. JIaGopaTtopHbie padoThI

HanmenoBanue nabopaTopHbIX paboT npuBeIeHO B Tabmmie 7.1.
Tabmuua 7.1 — HaumeHnoBaHnue 1a00paTopHBIX padboT

o L 5
= 2 E
3 = =
Oz
= >~ O
HasBanus paznenos HaunmenoBanue mabopaTtopHbIX padoT zF &5
o) S E
S 8 =
a e g
~ S}
8 cemecTp
1 Cocrostaue u Amnanmu3 3aBucuMocteit BAX, cBeTOBOIro 1moToka ot 6 TIK-1
MEPCHEKTUBBI PA3BUTHS | IPSIMOTO TOKA, CBETOBOM OT/AaYM OT MPSIMOTO TOKA Ha
CBETOJMOAHOM TEXHUKH |00pasliax MHIUKATOPHBIX, CPEIHENH MOLTHOCTH U
MOIIIHBIX CBETOJINO/IOB.
Hroro
2 OcHOBHBIC MTPOOJIEMBI, | Pacu€T TMH3EI 17151 CBETOAMOIa CPETHEH MOIITHOCTD, 6 TIK-1
periaeMblie pu M3TOTOBJICHUE JIMH3bI U MOHTAX B CBETOAMO/, U3MEpE-
MIPOCKTUPOBAHUH HUE KPUBOW CHJIBI CBETA, PaCU€T CBETOBOI'O NOTOKA U
KOHCTPYKLIMH U CBETOBOI OTAAaYM CBETOIMO/IA.
TEXHOJIOTUU
CXHOJIO Hroro 6
U3TOTOBJICHUS
CBETOJIMO/IOB U MaTPHI]
0emnoro 1BeTa CBEUYCHUs
3 OCHOBBI TEIJIOBOTO N3mepenne Temneparypbl Kopyca 00pa3iioB MOIIIHO- 6 IK-1
MEHE[KMEHTA MIPU IO CBETOAMO/A, ONIPEIEICHUE TEMIIEPATYPHI P-n IIEpe-
IIPOEKTUPOBAHUU Xoza.
MOILHBIX CBETOMHONOB M | - 6
MaTpHIL
4 TexHonmorn4yeckue [IpuroroBnenue TOMHUHOPOPHON KOMITO3UITUH, Tep- 6 IK-1
MIPOLIECCHI U3TOTOBJICHUSI | METU3AlUs CBETOIMO/1A, ONPEEIEHUE CBETOBOIO I0-
CBETOIMOMIOB U MaTpUl] | TOKA, CBETOBOM OTJA4u U KOPPEIMPOBAHHOM LIBETOBOU
TEMIIEpaTypbl CBETOANOAA.
Hroro 6
Hroro 3a cemectp 24
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8. [IpakTHYeckue 3aHATHSA (CEMUHAPBHI)

HanmMeHnoBaHMe MpakTUUECKUX 3aHATHH (CEMHUHAPOB) MpUBEIeHO B Tadmmie 8.1.
Tabmuua 8.1 — HaumeHOBaHME IPAKTHUUYECKHUX 3aHATUH (CEMHUHAPOB)

-y QN
= g =
3 =
g 25
HasBaHnus pasnenos HaumeHoBaHME IPAKTUUECKUX 3aHATUHN (CEMHHAPOB) 7 2 5
2 ¥
> =
e QO 2
= S
8 cemecTp
1 CocTosHue u OnpeneneHre 0CBEIIEHHOCTH U CBETOBOIO MOTOKA B 13 TIK-1
MEePCIEKTUBBI PA3BUTHS | 3aBUCUMOCTH OT KOHCTPYKILIMH CBETOAUO0OB UX KOJI-
CBETOAUOIHON TEXHUKH | IHMYECTBA.
Hroro 13
2 OcHoOBHBIE TTPOOIIEMBI, | Pacu€T TemioBoro COnpoTUBICHUS CBETONOA U3- 13 TIK-1
periaemsbie pu BECTHOM KOHCTPYKIIMH C UCTIOJIb30BAaHUEM TETLIOTPO-
MPOEKTUPOBAHUU BOZSIIMX MaTEpPUATIOB U PAIUATOPOB.
KOHCTPYKIIMH U Hroro 13
TEXHOJIOTHH
U3TOTOBJIEHUS
CBETO/IMO/IOB U MaTPHI]
0eJIoro 1BeTa CBEYCHUS
3 OCHOBEI TEMJIOBOTO Pacuét cpoka cimyx0bl cBETOAMOA C U3BECTHBIM TEII- 13 TIK-1
MEHEDKMEHTA MpU JIOBBIM COINPOTHUBIICHUEM, OTIPE/ICTICHNE BIUSHUS TEM-
MPOEKTUPOBAHUH nepaTypbl OKPYKaroIel cpepl Ha CPOK CITY)KObI CBe-
MOIIHBIX CBETOJIMOMOB U | TOAMOA.
Matpuil Hroro 13
4 TexHonornyeckue Pacuér koHLIeHTpaluu JrIoMUHO(Opa B IFOMUHODOP- 15 [IK-1
MPOLIECChl U3TOTOBJIEHUSI | HOM KOMITO3ULIMU JIJIs1 U3TOTOBJICHHS CBETOAMO/IA C 3a-
CBETOMOJIOB U MATPHI] JTAHHOW CBETOBOM OT/Iayeil U IBETOBBIMU KOOpJMHATA-
MH.
Hroro 15
Hroro 3a cemectp 54

Bunael camoctosTensHOM paboThl, TPYIOEMKOCTh U (pOpMHUpyeMble KOMITETEHIIMH TPEICTaBICHbI B

9. CamocTrosiTesqibHasi paboTa

tabmme 9.1.
Tabauma 9.1 — Buapl caMOCTOSTEIBHON pabOThI, TPYAOEMKOCTh U (DOPMHUPYEMbIE KOMIIETEHITUN
3] 2 E
2 5 =
Buzael camocrosTensHON = > 0
HazBanus pa3znenos z =l @DopMbl KOHTPOJIS
paboTEI L s 2
= g8 =
a o g
= S
8 cemecTp
1 Cocrosinue u [ToaroroBka Kk mpakTuue- 4 | IIK-1 Brictymiienue (noknam) Ha
NEPCIIEKTUBBI Pa3BUTHSL | CKUM 3aHSATHUSIM, CEMHHA- 3anatuu, Onpoc Ha 3aHs-
CBETOJIMO/IHOM TEXHUKU | paMm tusix, Otyer no nadopa-
[TpopaboTka JIEKITMOHHOTO 3 TOpHOt pabote
Marepuaia
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OdopmiteHre 0TIETOB TIO 5
JabopaTOpHBIM paboTam
Hroro 12
2 OcHoBHbIe TpobOaemsbl, | [loaroroBka k mpakTuye- [K-1 Brictymienne (moxmnam) Ha
peuiaemsbie npu CKHM 3aHSATUSAM, CEMHHa- 3aHsaTHH, ONpoc Ha 3aHs-
MIPOCKTUPOBAHUHT pam tusix, Otyer no nadopa-
KOHCTPYKLHMH 1 [IpopaboTka TeKIHOHHOTO 3 TOpHOH pabote
TEXHOJIOTHH
CXHOIIO Matepuaina
W3TrOTOBJICHUS
CBETO/MO/IOB 1 MaTPHLL OdopmieHre OTYETOB T10 5
0€JIoro IBETAa CBEYEHUS 71abopaTopHBIM paboTam
Hroro 12
3 OCHOBBI TEIIOBOTO IToaroroBka K mpaxkTuye- IK-1 Omnpoc Ha 3aHsaTHAX, OT-
MEHEKMEHTA TIPH CKHM 3aHSATHSAM, CEMHUHA- 4eT 1o JJabopaTtopHoil pa-
MPOEKTUPOBAHUU pam 6ote
MOIITHBIX CBETOMOIOB U
o CBeTONHMON0 [TpopaboTka JIEKIMOHHOTO 3
Matpuh MaTepuana
OdopmiteHre 0TIETOB 1O 5
JabopaTOpHBIM paboTam
Hroro 12
4 TexHONIOTrU4eCKHe [ToaroroBka k mpakTuue- IK-1 Brictymienne (moxmnam) Ha
MPOLIECCHI U3TOTOBJICHUS | CKUM 3aHSTHUSIM, CEMUHA- 3aHsaTHH, ONpoc Ha 3aHs-
CBETO/IMO/IOB U MaTPHI] pam tusix, Otyer no nadopa-
[IpopaboTka TeKIHOHHOTO 3 TOpHOH pabote
Matepuaina
OdopMmieHre OTYETOB T10 5
J1abopaTOpHBIM paboTam
Hroro 12
Hroro 3a cemectp 48
IloaroroBka u caaya sK3a- 36 Ok3ameH
MEHa
Hroro 84
10. KypcoBas pa6ora (IpoeKT)
He npenycmorpeno PVYIIL.

11. PeiiTuHroBasi cucreMa JJisi OLlEHKHU yCIIeBaeMOCTH 00y4aroumuxcst

11.1. banjbHble OLIEHKH /JIsl 3JIEMEHTOB KOHTPOJIA
Tabmuna 11.1 — bayutbHBIC OIICHKH IS 2JIEMEHTOB KOHTPOJIS

MakcuMaibLHBIN

MakcuMaibLHBIN

MakcuManbHbIA

DneMeHThl y4eOHOU 0aut 3a mepuos Bcero 3a
6amn Ha 1-yto KT ¢ |  Oam 3a nepuoa
JesITebHOCTH mexay 2KT u Ha cemMecTp
Hayana cemectpa | Mmexay 1KT u 2KT
KOHEIl ceMecTpa
8 cemecTp
BricTymuienne (okaam) Ha 5 5 5 15
3aHATAN
Omnpoc Ha 3aHATHAX 5 5 5 15
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OtyeT no nabopaTopHOM 15 15 10 40
pabore

Hrtoro makcumyM 3a nepu- 25 25 20 70
on

DK3aMeH 30
Hapacraromum ntorom 25 50 70 100

11.2. IlepecyeT 6a/1J10B B OLIEHKHU 32 KOHTPOJIbHbIE TOYKH
[Tepecuer OanIOB B OIEHKH 32 KOHTPOJIBHBIE TOYKU TPEICTaBIeH B Tabmuue 11.2.
Tabmuma 11.2 — IlepecueT 0aioB B OLIEHKU 32 KOHTPOJIHHBIE TOUKH

baynel Ha 1aTy KOHTPOIBHOW TOUYKH Onenka
> 90% ot MakcuManbHON cyMMbI OansioB Ha naty KT 5
Ot 70% 1o 89% ot MakcuMaabHOM CyMMBI OaiioB Ha aaty KT 4
Ot 60% 1o 69% ot makcumasbHON cymMmbl OaiioB Ha aaty KT 3
< 60% ot MakcuManbHOU cymMMBbI 6astoB Ha aaty KT 2

11.3. IlepecueT cyMMbI 6A/UI0B B TPAAMIMOHHYI0O U MEKIYHAPOIHYIO OLIEHKY
[TepecueT cymmbl 6AIIIOB B TPAAUIIMOHHYIO U MEXIYHAPOIHYIO OIEHKY MPEACTaBICH B TaOIuUIle
11.3.

Tabmuma 11.3 — IlepecueT cyMMbl 0aJIJI0B B TPAAMIIMOHHYIO U MEXIYHAPOIHYIO OIIEHKY

HtoroBas cymma 0aios,

Onenka (I'OC) YYHUTBIBACT YCTCIIHO CAAHHBIN Onenka (ECTS)

9K3aMEH

5 (oTIMYHO) (3a4TEHO) 90 - 100 A (0TIIMYHO)
85-89 B (o4ens xoporiio)

4 (xopo1i1o) (3a4TeHO) 75 - 84 C (xopo1o)
70 - 74
6569 D (ynoBnerBopUTEIBbHO)

3 (YZIOBJIETBOPUTEIHHO) (3a4TEHO) 60 - 64 E (ocpercraerio)
2 (HEYROBIIETBOPHTENLHO) (HE Hwmxe 60 6ammon F (HeynoBneTBOpHUTENHHO)

3a4TEHO)

12. YueOHO-MeTOoAUYecKOe U MHGOPMAIMOHHOE 00ecnieYeHue TUCIUIIINHBI

12.1. OcHoBHas JuTepaTrypa
1. Texnomorus cOOPKM W MOHTa)Xa MOIIHBIX CBETOM3IYYAIOIIMX H3AeNuil: YueOHoe mocolue
JUIsL CTYZICHTOB, oOydaromuxcsi o HanpasieHuio moaroroBku 11.03.03 — KoHcTpyupoBanue U TEXHOIO-
rus 3eKTpoHHBIX cpeacTB / Tyes B. U., Bumcos A. A., Conmarkun B. C. - 2016. 33 c. [DneKkTpoHHBIH
pecypc] - Pexxum noctyma: http://edu.tusur.ru/publications/5953, nata oopamenus: 04.04.2018.

12.2. lonotHUTEILHAS JTATEPATYpPa

1. TlomynpoBogHHMKOBas CBETOTEXHMKA: YUeOHOE IMOCOOWE JUIsl CTYJCHTOB, OOYYarOIIMXCS TIO
HanpasyieHHio moarotoBku 211000.62 — KoHcTpynpoBaHHe U TEXHOJIOTHUS 3JIEKTPOHHBIX cpeacTB / Tyes
B. U., Conpatkun B. C., BunucoB A. A. - 2015. 46 c. [OnektpoHHbIN pecypc| - Pexxum nocryna:
http://edu.tusur.ru/publications/5458, nata oOpamenus: 04.04.2018.

2. CBeTOaMOJIBI M CBETOIMOIHBIC YCTPOUCTBA: Y4eOHOE MOCOOue sl CTYACHTOB, O0YJIarOITUXCS
no HampasieHuto noaroroBku 11.03.03 — KonctpyupoBanue v TEXHOJOTHSI 3JEKTPOHHBIX cpeacts / Com-
natkud B. C., BunmucoB A. A., Tyes B. 1. - 2016. 40 c. [DnekTpoHHblii pecypc| - Pexxum poctymna:
http://edu.tusur.ru/publications/5954, nata o6pamenus: 04.04.2018.
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12.3. YueOHO-MeTOAHYECKHE MTOCOOUHA

12.3.1. O0s3aTenbHbIC y4eOHO-METOAMYECKHE TOCOOHS

1. TexHomorusi COOPKHA U MOHTa)Ka MOIIIHBIX CBETOM3ITYUYAIOIINX U3/IEJINH, TEXHOJIOTHH KOPITYCH-
pOBaHUs CBETOAMOI0B Oeoro 1BeTa: MeTroauueckue yKa3aHus 10 IPaKTHYeCKOW U CaMOCTOSTEIbHOM pa-
6ote / Conmarkun B. C., Tyes B. U., Bunucos A. A., Kamenkopa B. C. - 2016. 19 c¢. [DneKTpoHHBIH pe-
cypc] - Pexxum noctyna: https://edu.tusur.ru/publications/6616, nara obpamenus: 04.04.2018.

2. TexHonorus cOOPKM MU MOHTa)a MOIIHBIX CBETOM3IYYAIOLIUX H3AeNuil: YuyeOHO-MeTonuye-
CKHE YKa3aHUs Ul BBIOJHEHUS J1abopaTopHbIX paboT i mMaructpanToB / Congatkun B. C., Bunucos
A. A, Tyes B. M. - 2016. 16 c. [Dnexkrponnsii pecypc] - Pexum npocryna:
https://edu.tusur.ru/publications/6584, nara o6pamenus: 04.04.2018.

12.3.2. YueOHO-MeTOAMYeCKHE MIOCOOMS 1JIs1 JIMI € OTPAHMYECHHBIMH BO3MOKHOCTSIMH 3/10POBbS H
HHBAJIM/I0B

Y4eOHO-MEeTOAMUECKNE MaTepUabl ISl CAMOCTOSTEIBHON M ayTUTOPHOM paboThl 00ydaromumxcs
U3 YHCiIa JIUI C OTPAaHUYCHHBIMU BO3MOXKHOCTSIMU 3/10POBbSl U MHBAIMIOB MIPEAOCTABISIIOTCS B (hOopMaXx,
a/IalITUPOBAHHBIX K OTPAaHMYCHHUSIM UX 3/I0POBbS M BOCIIPUATHUS HH(DOpMAITHH.

JIJ1s1 JIMI ¢ HAPYIIEHUSIMH 3PeHust:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHOW (hopMe YBETMYECHHBIM HIPHUPTOM.

JI1s1 JIMI ¢ HAPYIIEHUSIMH CJIyXa:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B Ie"yaTHOU hopme.

JI71s1 JIM1 ¢ HAPYLIEHHSIMH OTIOPHO-IBHI aTeJILHOTO anmapara:

- B (hopMe IIIEKTPOHHOTO IOKYMEHTA;

- B reyaTHou (opme.

12.4. IipodeccuonanbHbie 6a3bl JAHHBIX U HHPOPMALHOHHBbIE CIIPABOYHBIE CHCTEMbI

1. Odummaneueiii cait TYCYP: https://edu.tusur.ru

2.  Od¢unmaneHbii caiT DnekTpoHHO-0nOmmoTeuHo cucremsl "Jlanp": http://e.lanbook.com

3. Odwunmaneueiii caiT Hayunoit snexrponnoi 6uomotexu "eLIBRARY.RU": http://elibrary.ru

13. MaTtepuaibHO-TEXHMYECKOE O0ecneyeHue JUCIUILJIMHBI U TPpedyeMoe MpPorpaMMHoe
ol0ecreueHue

13.1. O6uue TpedGOBaHUA K MATEPHAJIBHO-TEXHHYECKOMY H IIPOIPAMMHOMY 00€eCIIeYCHHIO
AUCHHUTIMHBI

13.1.1. MaTepuaJIibHO-TeXHHUYECKOE U POrPAMMHOE o0ecnevyeHue IJIsl JIEKIIMOHHBIX 3aHATHH
MarepuanbpHo-TexHndeckoe obecneuenue kap. POTOM u HUUCT TYCYP

Jlyist ipoBeieHus 3aHATUH JICKITMOHHOTO TUTIA, TPYIIIIOBBIX M MHIWBUYyaTbHBIX KOHCYJIBTALIUH, TE€-
KYIIIETO KOHTPOJIS M MTPOMEKYTOYHOU aTTECTAIlUU MCTIOIB3YeTCs yUeOHas ayquTOPHs ¢ KOJTUIECTBOM I10-
CaJIOUHBIX MECT He MeHee 22-24, obopynoBaHHAsl JOCKOW M CTaHAAPTHOM yueOHOH mebenbio. MMerorcs
JIEMOHCTPAIIMOHHOE 000PYIOBAaHUE U YU4eOHO-HATIIAIHBIE TTOCOOMsI, 00€CTIEUNBAIOIINE TEMATHUECCKUE HJI-
JIOCTPAIMHU TI0 JIEKIIMOHHBIM pa3ielaM TUCIUTUINHEI.

13.1.2. MaTepuajibHO-TEXHMYECKOE U NPOrPaMMHOe odecriedeHne Il NPAKTHYEeCKUX 3aHATHI

YyeOHast aymuTopust

yaeOHast aymuTOpHs 1JIsl POBEACHUS 3aHITHI JICKITMOHHOTO TUIIA, yueOHast ayqUuTOPHS IS IPOBE-
JIEHUS 3aHATUN MPAKTUYECKOro TUIMA, ydeOHas ayauTopus JUIsl IPOBEACHUS 3aHSATHI CEMUHAPCKOro THIIA,
MTOMEIIICHHE JJII KypPCOBOTO MTPOCKTUPOBAHMS (BBITIOTHEHHUSI KyPCOBBIX paboT), MOMEIICHHUE I TIPOBEIE-
HUS TPYNIOBBIX U UHAUBUAYAJIbHBIX KOHCYJIbTALUN, IOMEUIEHUE VISl POBEACHUS TEKYLIEro KOHTPOJIS U
MIPOMEKYTOYHOM aTTECTALUH, TOMEIICHHE I CAMOCTOSITEIIbHON PabOThI

634050, Tomckas o6nacts, 1. Tomck, Jlennna npocnexr, a. 40, 419/2 ayn.

Onucanue UMeroIerocs 000pyI0BaHUs:

- Jlocka MapkepHasi;
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- OOy4Jaromuii CTeHI U3y4eHus: 0e30MacHOCTH (2 IIT.);
- KommuiekT cnenuann3upoBaHHON yueOHOM MeOen;

- PaGouee mecto mpenogaBarens.

[IporpammHuoe obGecrieueHue He TpeOyeTcs.

13.1.3. MaTepuaJbHO-TEXHHYECKOE H IPOrPaMMHoOe odecnedeHne 1JIs J1a0opaTopHbIX padoT
Jlabopatopust Texnonoruu POC u 6€30macHOCTH KU3HEACSITEIIBHOCTH
yueOHasi ayJUTOpHs I IPOBEICHUS 3aHATUH 1TaOOPaTOPHOTO THIA
634050, Tomckast o6mactb, T. Tomck, Jleanna npocrexr, a. 40, 419 ayn.
Onucanue uMeroierocs 000pya0BaHuUs:

- APM umxenepa (2 mr.);

- APM unxeHepa - uccieioBaTels;

- Hudposoit mynstumerp MXD-4660A - (2 wrT.);

- Boastmerp B7-78;

- [I1I9BM nentunym CELERON 433 MMX;

- Jlocka MapkepHO-MeoBasi;

- demmoynoButens QUICK 493 A ESD (5 mit.);

- N3meputens ceetoBoro notoka « TKA-KK1;

- Monuzarop Bozmyxa QUICK 440 (2 mT.);

- Ucrounuk nuranus Matrix MPS-3003 LK-3 (3 mrt.);
- Kommnbrotep Intel Core;

- Komnstotep Intel Pentium;

- Kopnycnsrit mkad 4200x600x2100mm;

- l'onnogoromerp;

- Cnextpoduyopumerp CM2203;

- BentunsauuonHas cucrema,

- Montaxusiii cton BEJIBAP C4-1400 (4 wrt.);

- MonTaxunsii cron BEJIBAP C4-1800;

- Mukpockon MBC-10;

- YcranoBka Juist teMoHcTpauuu cuisl Jlopenua U30065;
- Hudposoit Mynstmerp APPA 103;

- Jlatp;

- Mukpometp (2 mrt.);

- MyneTuMmeTp (P POBON;

- Paguarop macnsiablil 9 cexiuit;

- U3mepurens E7 - 22 RLC;

- MonTaxxno-aemonTakaas crannus AMMU 6800;

- Ucrounuk nuranust TDGC -2 - 2K 0-250 V - 8A (Jlatp);
- Kabenbnas nponykuust HB-A150 BNC 1,5 m;

- [Tpu6op BNC - IC CoenunurenbHble Kabemu;

- U3meputenp momuoctd GPM -8212RS;

- [Tpu6op PTL-923;

- Ocmmmnorpad LeCrou WA 222;

- Yacroromep GFC-8010H 1 I'n-120MI'ny GW;

- Undpakpacusiit qucranmonssiii tepmoMeTpUT30A;
- JIatp - Tpancdopmatop TDGC2-3K;

- Ocmmmnorpad FLUKE-190-062;

- [asmpHas crannus (3 mwr.);

- Hudposoit mynstumetp FLUKE-18B FLK;

- Kommerotep Intel Core 15-6400 (3 wiT.);

- M®YVY hp “’LaserJet ProV227sdnG3Q74A”;

- Cron naGopaTopHbI;

- Hudposoit komiuiekc yueOHo-Hay4dHbIX Jadboparopuit I'TIO;
- Bupryansnas na6oparopust ACK-4106 (2 wt.);
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- Hudposas nepeHacTpauBaeMasi yCTaHOBKA MHUKPOCBApPKU
MPOBOJIOYHBIX BHIBOJIOB ISl H3TOTOBJICHHSI MAKETHBIX
00pa3Ii0B OCHOBHBIX y3JI0B CBETOAMOAHBIX JIaMIT,

- Uctounuk - m3meputens Keithley 2410;

- 3meputens émkoctu S-line EM8601A+/CM8601 (3 mmt.);
- Uctounuk mutanus HY3005D MAST (3 mT.);

- Mynstumerp DM3058E RIGOL;

- Ocmwmnorpad DS1052E RIGOL (2 mit.);

- Yacroromerp VC3165 Victor (3 mrT.);

- KommuiekT cnenuann3upoBaHHON yueOHOM MeOen;

- PaGouee mecto mpenogaBarens.

[IporpammHuoe obecrieueHue He TpeOyeTcs.

13.1.4. MaTrepuaJbHO-TEXHHYECKOE H MIPOrPaMMHOe o0ecredyeHne JJIs1 CAMOCTOSITe IbHON PadoThI
s camocTosTeNbHOM pabOThl HCIONB3YIOTCA yueOHblE ayAUTOPUHU (KOMIIbIOTEPHBIE KJIacchl),
PacCIOJIOKEHHBIE TI0 aJIpecaM:
- 634050, Tomckast o6macTs, r. Tomck, Jlennna mpocnexr, 1. 40, 233 ayn.;
- 634045, Tomckast o6nacTb, T. Tomck, yi. Kpacnoapmetiickas, a. 146, 201 ayn.;
- 634034, Tomckast 06macTh, r. Tomck, Bepmmanna ymuna, 1. 47, 126 ayn.;
- 634034, Tomckast o6nacTb, . Tomck, Bepimanna ynuia, 1. 74, 207 aya.

CocTtaB 060pyI0BaHMS:

- yueOHast MmebOernb;

- KOMITBIOTEPBI;

- KOMITBIOTEPBI NOAKIIOYCHBI K CCTU «I/IHTepHCT» 1 00ecIIeunBaoT JOCTYyIl B JJICKTPOHHYIO HH-
(dopMaoOHHO-00pa30BaTEIbHYIO CPEAY YHHBEPCUTETA.

13.2. MaTepuabHO-TeXHHYECKOe o0ecredyeHre JUCIUIITHHBI ISl JIHI C OTPAHHYeHHBIMU
BO3MOKHOCTSAIMM 310POBbSI M HHBAJIU/0B

OcBocHME NUCUUIUIMHBI JIMLIAMU C OTPAHUYEHHBIMU BO3MOKHOCTSIMH 3/10pPOBbS U HMHBAJIUIaMHU
OCYUIECTBIISIETCA C UCIIOIb30BAaHUEM CPEJICTB 00yUEHHsI OOILEro U CIelHaaIbHOr0 Ha3HAYEHUS.

[Tpu 3aHATHAX ¢ O0YYAIOUIMMHUCS ¢ HAPYIIEHUSAMH CJIyXa [IPelyCMOTPEHO UCIOJIb30BaHUE 3BYKO-
YCUJIMBAIOLLEH anmapaTypbl, MyJIbTUMEIUUHBIX CPEJICTB U JPYTUX TEXHUUYECKUX CPEACTB Mpuema/nepesa-
4y yyeOHOM nHpOpMAaLIUU B TOCTYNHBIX (PopMax, MOOMIIBHOM CUCTEMBI ITPENoiaBaHus i 00yJaroLIXC s
C MHBAJIMIHOCTHIO, TOPTATUBHON MHIYKIIMOHHON CUCTEMBI. Y4eOHasi aymuTOpUs, B KOTOPOUM 3aHUMAIOTCS
oOyyarolyecs: ¢ HapyllIeHHEM CilyXa, 00Opy/lI0BaHA KOMIIBIOTEPHOM TEXHMKOM, ayAMOTEXHUKOH, BUIEO-
TEXHUKOM, FJIEKTPOHHOMN JOCKOW, MYJIbTUMEAUMHON CHCTEMOM.

[Tpu 3aHATHAX C OOYYAIOUIMMHUCS ¢ HAPYLIEHUSIMH 3PEHUSIMH IIPEIYCMOTPEHO HCIIOJIb30BAHUE B
JIEKLIMOHHBIX U YU€OHBIX ayJUTOPUAX BO3MOXKHOCTH MIPOCMOTPa yAaJIEHHBIX O0BEKTOB (Hanmpumep, TeKCTa
Ha JIOCKE WJIM CJIaiiia Ha SKpaHe) MpHU MOMOIIM BUACOYBEINIUTENEH A1 KOM(POPTHOTO POCMOTpA.

[Tpu 3aHATUAX C 0OYy4YaIOIIUMUCS € HAPYLIEHHUSIMH OIIOPHO-ABUIaTeJIbHOIO aNnapara HCIOJb-
3yIOTCS albTepHATUBHBIE YCTPOHCTBA BBOJIA MH(OpMALIMY U IpyTHe TEXHUUYECKUE CPENICTBA ITpreMa/nepe-
Jauu yueOHo# nHpopMaluu B TOCTYIHBIX (opMax, MOOMIIbHOM cucTeMbl 00ydeHHs! ISl JIr0/Iel ¢ MHBa-
JUAHOCTBIO.

14. OIIGHO‘IHI)IC MaTepuaJabl H METOAUYCCKHUE PCKOMEHAAIUHA 110 OPraHu3aiuu U3y4cHUus
AUCHHUITINHBbI

14.1. Conep:xaHue OLEHOYHBIX MATEPHAJIOB U MeTOANYECKHEe PEKOMEHAAIUN
ZIJ'ISI OLCHKU CTCIICHU C(bOpMI/IpOBaHHOCTI/I n ypOBHS[ OCBOCHHA 3aerHHeHHBIX 3a )IHCHI/IHJIPIHOﬁ
KOMIETEHIIUI UCTIOJb3YIOTCS OLIEHOYHbIE MaTepUalibl B COCTABE:

14.1.1. TecToBBIe 3aaHUA
Kakue Tubl CBETOAMOIHBIX KPUCTAJIIOB 10 CTPYKTYPE BBI 3HAETE?
A. BepTukanbHble U TUIaHAPHBIE;
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b. Beprukanbneie, mnaHapusie, lift-off;

B. Beprukanbnslie, mianapueie, flip-chip;

I'. BepTukainbHble, IUTaHAPHBIE U 17151 TOBEPXHOCTHOTO MOHTAXA.

Kakoii MeToq HaHeceHUs JIIOMUHO(POPHON KOMIO3UIIMA HA CBETOJUOTHBIM KPHUCTAII MO3BOJISET
MaKCUMaJIbHO CHU3UTh €€ HarpeB, CBA3aHHBIN ¢ Ilepeadeii Temia oT CBETOAUOAHOTO KpucTaia?

A. JlroMmuHO(MOpHAS KOMITO3HIIHS pa3HECEHA OT KPUCTAIIA;

b. Jlromunoop Ha kpucTaie;

B. Komnaynz crienien ¢ JioMHUHO(OPOM U 3aMOTHIET BECh OTpaKaTelb;

I'. Ha xpucrann HaHec€H KOMIIAyH, a BEPXHsS 4acThb OTPaXkaTess 3allojHEHA JIIOMUHOGOPHOU
KOMITO3UIIEN

Kakoit MeTo 3MeKTprYeCcKOro COeTMHEHNSI KOHTAKTOB KPUCTAJJIa M KOpPITyca CBETOANO/Ia Hanbo-
Jiee pacpoCTpaHEH MPH MPOU3BOJICTBE CBETOIMOIOB O€I0r0 I[BETa CBEUCHUS?

A. Cpapka npoBOJIOKOI METOZIOM YJIbTPA3BYKa;

b. CBapka nmpoBOJIOKOI1 METOIOM TEPMOKOMITPECCHH;

B. Flip-chip monTax;

I'. [ToBepXHOCTHBIN MOHTAX.

Paccunraiite k03(h(PUIIMEHT MONTE3HOTO ACHCTBHSI CUHETO CBETOAMO/MA, €CIIM €r0 CBETOBAs OTAavya
coctasisier 19,5 nm/Bt, MakcumanbHast jyirHa BoaHBL 460 HM, TipsMoit Tok 350 MA 1 mipsiMoe Harpsixke-
aue 3,0 B?

A. 0,476;

b. 2,86;

B. 20,49;

I.19,5.

Kakue ocCHOBHBIE MEXaHU3MBI IIEPEIadyM TEIlIa Bbl 3HaeTe?

A. Ter1onpoBOJHOCTb, KOHBEKIUS, TEIUIOBOE U3ITYUCHHUE;

b. TermonpoBOAHOCTH, KOHBEKIHUS, TEILUIOOT/IA4a;

B. KonBeknusi, TeriooTaaya, Teraonepeaaya;

I'. KonBekuus, TEMI0BOE U3IIyYEHUE, TEIUIONEpeaaya.

Kakue ocHOBHBIE MaTepuabl UCIIOJIB3YIOTCS NIl U3TOTOBIICHUSI CBETOIMOIAa OEIIOTO I[BETA CBEYE-
HusA?

A. GaN, YAG;

Bb. GaN, AlGaN, InGaN;

B. GaN, AlInGaP;

I'. GaAs, GaP, AlInGaP.

K onTrdeckomMy U3Ty4eHUIO OTHOCST JIEKTPOMATHUTHOE U3ITyUEHUE C UTMHON BOJTHBI A, JICKAIICH
B Mama3oHe?

A.otr 1 HM 10 1 MM;

b. ot 380 aM mo 780 HM;

B. or 1 M 1o 100 MxM;

I'. o1 0,2 MKM 10 3 MKM.

B kakoii ciekTpasibHOM 001aCTH B OCHOBHOM H3JIy4aeTCst

COJIHEYHas YHeprus, A?

A. 0,2-3 MKM;

b. or 1 aM 1o 1000 MxwM;

B.or 1 aMm 1o 1 MmM;

I'. 380 — 780 HM.

Kakoii momMrHO(]Op MCTIONB3yeTcs: B CBETONUOAE OETI0r0 CBEYECHHUS B KAUeCTBE OCHOBHOTO?

A. Heoprannueckuit mroMuHOGOD;

b. Oprannyeckuii mroMuHODOP;

B. Cnoit oprannueckoro gtomuHO(DOpa (OimKe K KPUCTAILTY), TTIOTOM CJIOM HEOPTaHUYECKOro JI0-
MHUHO(Opa;

I'. Cnoit Heoprarmdeckoro JroMuHOGopa (OJIMKE K KPUCTAILTY), IIOTOM CJIOM OPTaHUYECKOTO JII0-
MuHODOpa.

Kakue yacTuipl OTHOCST K IOJBUKHBIM HOCUTEIISAM 3apsiaa B IOJYNPOBOJHUKAX?
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A. DIEKTpOHBI U ABIPKHY;

b. ®otonb 1 POHOHBI,

B. DnextpoHsl U GOTOHBI;

I'. Apipku 1 POTOHBL.

Kaxk Ha3biBaeTcs T€n0, MOTHOCTHIO MOTJIONIAIONIEEe Nafatoiee Ha Hero u3ayueHue?

A. AGCONIOTHO YEpHOE TEJIO;

B. AGCONIOTHO TEMHOE TENO;

B. AGCONIOTHO MOTJIOLIAIOIIEE TEJIO;

I'. AGcomoTHOE TETO.

Nunexc useronepenayu 310?

A. Mepa COOTBETCTBUS 3pUTEILHBIX BOCIIPHUITHIA IIBETHOTO O0BEKTA, OCBEIICHHOTO UCCIEAYEMbIM
U CTaHJIapTHBIM UCTOUYHUKAMU CBETA MPU ONPEAETICHHBIX YCIOBUAX HAOTIOCHHUS;

b. ITapameTp, xapakrepu3yrOLnid ypOBEHb COOTBETCTBHS €CTECTBEHHOIO I[BETA TEJIA BUIMUMOMY
LIBETY 3TOr'O TEJIA;

B. CootHomleHne 1BETOBOW TemIiepaTypbl OCBETUTEIILHOTO MpUOOpa K IIBETOBOM TeMIlepaTrype
COJIHEYHOTO CBETA;

I'. XapakrepucTrka XoJja UHTCHCUBHOCTH M3JIYYCHUS UCTOYHUKA CBETA KaK (YHKIIMH JITUHBI BOJ-
HbI B OIITHYECKOM JIMara3oHe.

[TonynpoBOTHUKOBBIN CBETOANO UMEET CTPYKTYPY?

A.p—n;

b.p—n—-p—n;

B.p-n-p;

I')n-p—n.

Kakum BH3yanbHO BOCIPHUHMMAETCS LIBET M3TyYaeMblil CBETOIUOJHOM OEJOro 1BETa CBEYECHHUS C
KOppeIUpoBaHHON LBeTOBOM TemnepaTtypoi 2800K?

A. Ténmnpri;

b. /lneBHoi;

B. Xononnsii;

I'. HelitpanbHblii.

B kakoMm crniekTpajgbHOM Juana3oHe U3JIy4eHHUs OeNIbIX CBETOIMO0B MPUCYTCTBYET U30BITOK CHHE-
ro cBera?

A. 440-460 awMm;

b. 380-400 uMm;

B. 400-420 um;

I. 480-500 am.

Kakoii cymecTByeT HeIOCTaTOK y OPTaHUIECKOTo JJIoMUHOGOpa?

A. Pazpymienue npu BBICOKHX TeMIIepaTypax;

b. Henb3st momyunTh Gelnblii CBET;

B. Bricoko ToOKCHUeH;

I'. Tyckinoe cBeueHue.

[Tpu kakoM yCIOBHH MIPEeIMET KaKeTCsl HaMm OenbiM?

A. OIMHAKOBO OTPAXKAET BCE JIYUH;

b. OnMHakoBO MOTIIONIAET BCE JIy4H;

B. YactuuHO oTpakaeT Bce JIy4u;

I'. YacTruHO MOTTIOIIAET BCE JIYUH.

Enunuia namepenus cuiel cBera?

A. Kannena;

b. JIrokc;

B. JIromen;

I'. Ixoyib.

Kakue ciocoOsI momydeHus 6€710ro BeTa CBEYCHHUsI CBETONMOA OBIBAIOT?

A. RGB-cBeToanoas 1 mroMUHOGOPHBIE CBETOAMOIBI, CO3/ITaBaeMbIe Ha OCHOBE CMHETO CBETOJIHO-
na;

b. JlromuHO(OpHBIE CBETOIMO/IBI, CO3/1aBa€MbIe Ha OCHOBE 3€JIEHOTO CBETOIMO/IA;
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B. JlromuHo(opHBIE CBETOANOBI, CO31aBaEMble HA OCHOBE KPACHOTO CBETOIMOAA;

I'. CBeTOoMoIbI HA OCHOBE CUHETO U 3€JIEHOT0 IIBETA CBEUCHHUS.

CHeKTpoKOIOpUMETp 3TO?

A. TIpubop npeaHa3HAYCHHBIA IJI1 U3MEPEHUST KOOPAMHAT [IBETHOCTH U KOPPEITUPOBAHHON IIBETO-
BOIl TeMIepaTypsl UCTOUHUKOB CBETa B MEXAYyHapoaHOHW konopumerpuueckoi cucreme MKO 1931r. u
1976 1. B pexxuMe U3MEPEHUS IPKOCTH CAMOCBETSIIINXCS MIOBEPXHOCTEH HAKIATHBIM CTIOCOOOM M B PEXKH -
M€ U3MEPEHHUS IPKOCTU KNHOIKPAHOB;

b. IIpubop, ¢ MOMOIIBIO KOTOPOrO MPOU3BOAUTCS U3MEPEHHE XapaKTEPUCTUK CHUJIbI CBETa, KO3(-
buIMeHTa MyIbCAIUN HCTOYHUKOB CBETA;

B. [Ipubop nmpenHa3sHaYeHHBIN I U3MEPESHHsI KPUBBIX CHJIBI CBETA;

. DnexkTpOHHO-ONTHYECKUN M3MEPUTENbHBIA MPUOOp Ui U3MEPEHUs IMapaMeTpOB BOJOKOHHO-
onTtuieckux JuHUKN nepenaun (BOJIIT).

14.1.2. Dx3aMeHALIMOHHBbIE BONPOCHI

Knaccudukarus 1 0cOOEHHOCTH CBETOAMOIOB U CBETOAUOAHBIX MATPUIL: HHIANKATOPHBIE, CPEIHEH
MOIIHOCTH M MOITHBIE CBETOMO/IbI, CBETOAUOIHBIC MATPHIIBI C 00IIIEH TIOMUHOGOPHONU KOMIIO3UIIUEH U C
JTIOMUHO(DOPHON KOMMO3MUIMEH HAHECEHHOW Ha KaXKABIA KPHUCTAJUl MATPHUIbl, MOHOJIUTHBIC CBETOAMUO-
HBIE MaTPHIIbI, MPOCTPAHCTBEHHOE PACTIOIOKEHUE JTIOMUHO(POPHON KOMITO3HITHH.

TernsoBble U onTUYECKUE Pacu€Thl, CIoco0bl U cpeactBa monenupoBanus, [ OCTsI 1 IPOrHO3UPO-
BaHUE CPOKa CIIY>KObI CBETOANO/A.

AHanu3 MpoieccoB Aerpajalli CBETOANO0/IA CBA3aHHBIX C TIEPErpPeBOM, METO/IbI 00ECIIEUeHHs Ol -
TUMAJIbHBIX TEIUIOBBIX PEXUMOB, IMPUMEHSEMbIE B MPOM3BOACTBE TEIUIONPOBOIAIINE MaTepHUalbl U
KOHCTPYKIIMH.

TexHOIIOTHYECKUN MPOIECC M3TOTOBJICHUS CBETOIMOMOB M MATPHII: TEXHOJIOTUYECKHUE OTEpPalUU
MOHTaKa KPUCTAJJIOB, COSTUHEHHSI DTIEKTPUUECKHUX BBHIBOJIOB, IPUTOTOBJICHHUE TFOMUHO(POPHOM KOMIIO3H-
[IMY, HAHECEHUE JIIOMUHO(POPHON KOMMO3UIIMU; TEXHOJIOTHIECKUN KOHTPOJIb B TEXHOJIOTHYECKOTO TPO-
1ecce; KIacCu(puKaIus CBETOAUOIOB M MAaTPHII IO TPYIIIaM 1O UX OCHOBHBIM MapaMeTpam.

14.1.3. TemsbI 1OKJIa10B

Knaccudukarus u 0coOEHHOCTH CBETOMOIOB M CBETOMOIHBIX MAaTPUIL: MHIUKATOPHBIE, CPEIHEH
MOIIHOCTH M MOIIIHBIE CBETOINO/IbI, CBETOAMOAHBIC MATPHIIBI C O0IIEH TFIOMUHO(DOPHON KOMIIO3UITUEH U C
JIOMUHO(DOPHOM KOMIO3UIMEH HAaHECEHHOW Ha KaXKIbIH KPUCTAJUT MaTPHIIBI, MOHOJMTHBIC CBETOIUOI-
HBIC MaTPUIIBI, IPOCTPAHCTBEHHOE PACIIONIOKEHUE JIIOMHUHO(POPHON KOMITO3HIIUH.

TeroBbie U ONTHYECKUE PACUYETHI, CITOCOOBI U cpeacTBa MoaenupoBanus, 'OCTsI u mporuo3upo-
BaHUE CPOKA CITY>KOBI CBETOAMO/A.

AHaM3 mpoIecCoB JAeTpajallii CBETOANOA CBI3aHHBIX C TIEPETPEBOM, METO/IbI 0O0SCIICUSHUS OIl-
TUMAJIbHBIX TEIUIOBBIX PEXUMOB, IMPUMEHSEMbIE B IMPOU3BOACTBE TEIUIONPOBOSAIINE MaTepUalibl U
KOHCTPYKIIHH.

TexHOJIIOTHUEeCKUN MPOIECC M3TOTOBJICHUS CBETOIMOJOB M MATPHUIL: TEXHOJIOTHYECKHUE ONepaluu
MOHTaXa KPUCTAJIJIOB, COCIMHEHUS dJIEKTPUUECKUX BBIBOJIOB, IPUTOTOBJICHUE JTIOMUHOGOPHON KOMIIO3H-
[[UY, HAHECEHUE JTIOMUHO(DOPHON KOMIIO3HIIMU; TEXHOJOTUIECKUN KOHTPOIb B TEXHOJIOTUYECKOTO IMPO-
1ecce; KiaccupuKamys CBETOUOI0OB M MATPHII 110 TPYIIIaM 0 UX OCHOBHBIM ITapaMeTpaM.

14.1.4. Tembl OnIPOCOB HA 3aAHATHSAX

Knaccugukarus 1 0COOEHHOCTH CBETOMO/IOB U CBETOUOAHBIX MAaTPHIL: MHAUKATOPHBIE, CpeaHEN
MOIIHOCTH U MOIIIHbIE CBETO/INO/IbI, CBETOAUOAHBIE MATPHIIBI C O0IIEH TIOMUHO(DOPHON KOMIO3UIMEH U ¢
JFOMMUHO(QOPHON KOMIO3MIIMEH HAaHECEHHOM Ha KaXJbli KPUCTAJJI MaTPHUIIbI, MOHOJIUTHbBIE CBETOIMO[ -
HbI€ MaTPULIbI, IPOCTPAHCTBEHHOE PACTIONIOKEHUE JIIOMUHOGOPHON KOMITO3UIINH.

TerutoBble U oNTHYECKHE PACUETHI, CIOCOOBI U cpencTBa MonenupoBanus, [ OCTsl u mporHo3upo-
BaHME CPOKa CIIyXKObl CBETOANO/A.

AHaJIn3 MPOLECCOB JIerpaiallui CBETOIMOA CBA3aHHBIX C EPErpeBOM, METO/IbI 00ECTICUEHHS Ol -
TAMAJIBHBIX TEIUIOBBIX PEXUMOB, IPUMEHSEMBIE B IPOM3BOACTBE TEIUIONPOBOIAIIME MaTepHUANIbl U
KOHCTPYKLIHH.

TexHOJIIOTMYEeCKN MPONECC U3TOTOBJICHHS CBETOIMONOB M MATPHIL: TEXHOJIOTMYECKHUE ONEpPaLUH
MOHTa)ka KPUCTAJUIOB, COEAMHEHHS SJIEKTPUUECKHUX BBIBOJIOB, PUTOTOBJICHUE JTIOMUHO(DOPHOM KOMITO3H -
[[UY, HAHECEHUE JIOMUHO(DOPHON KOMIIO3MIIMU; TEXHOJOTHYECKUI KOHTPOJb B TEXHOJIOTUYECKOIO IMPO-
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1ecce; Kiaccuduxanus
CBETOJIMOJIOB ¥ MaTPHII 110 TPYIIIaM M0 UX OCHOBHBIM ITapaMeTpaM.

14.1.5. Tembl J1a0opaTOpHBIX padoT

AHanu3 3aBucuMocteil BAX, cBETOBOro moroka OT MpsIMOT0 TOKa, CBETOBON OTAAYM OT MPSIMOTO
TOKa Ha 00pa3lax UHIUKATOPHbBIX, CPETHEN MOITHOCTH U MOLIHBIX CBETO/INOJIOB.

Pacu€r nuH3b1 17151 cCBETOAMOAA CPEIHEN MOIIHOCTbD, U3TOTOBJIEHUE JIMH3bI U MOHTAX B CBETOJIUO/,
M3MEpEHNE KPUBOM CHUJIBI CBETA, pacYET CBETOBOIO IIOTOKA U CBETOBOM OTJayl CBETOIMO/IA.

W3mepenue temnepaTypsl Kopiyca o0pa3loB MOILIHOTO CBETOJHMO/A, ONPEACICHUE TeMIIepaTyphbl
p-n nepexona.

[TpuroroBiienne MOMUHO(DOPHOM KOMITO3UIMH, TepPMETU3ALMs CBETOAMO/IA, OIpEesIeHUE CBETO-
BOI'O IIOTOKA, CBETOBOM OTAAYU M KOPPEINPOBAHHOW IBETOBOM TEMIIEPATYPhl CBETOAMOAA.

14.1.6. Tembl caMOCTOSATEJILHBIX Pa00T

14.2. TpeOoBaHUA K OLIEHOYHBIM MATEPHUAJIAM ISl JIUI[ C OTPAHNYEHHBIMHA BO3MOKHOCTAMMU
310pOBbS1 1 HHBAJIH/I0B
s aui ¢ orpaHMYEHHBIMUA BO3MOKHOCTSIMU 3/I0POBBSI M MHBAIUIOB MPEIyCMOTPEHBI TOTOTHH -
TeJIbHBIE OLIEHOYHbIE MaTepUalibl, IEPEYCHb KOTOPBIX yKa3aH B Tabmuie 14.
Tabmuua 14 — JlonmonHUTENbHBIE MaTepHallbl OLIEHUBAHUS ISl JIUI[ C OTPAaHUYEHHBIMH BO3MOXXHOCTSIMU
310POBbsI 1 HHBAIUIOB

Kareropuu Buibl 10NOAHUTETBHBIX OLEHOYHBIX @®opMbI KOHTPOJISI U OLIEHKU
00y4JaroLIIXCs MaTepuaoB pe3ynbTaToB 00y4eHUs

TecTbl, MICEMEHHBIE CAMOCTOSTENTLHBIE
paboThI, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE PaOOTHI

C HapymeHHAIMHU
ciyxa

[IpenMy11eCTBEHHO MMChMEHHAs
IIPOBEpPKa

C napymenusimu | CobecenoBaHme 10 BOIpOcaM K 3a4eTy, | [IpenMyIecTBeHHO YCTHAsE IPOBEPKa

3peHus ONpoC M0 TEPMUHAM (MHIUBUYaJIbHO)
C HapymieHusiMu Penienne AMCTaHIIMOHHBIX TECTOB,
OIIOPHO- KOHTPOJbHBIC PaOOTHI, MUCbMEHHBIE | [IpenMyIecTBeHHO AUCTaHIIMOHHBIMU
JIBUTATEIILHOTO CaMOCTOSITeNIbHBIE PA0OTHI, BOIIPOCHI K MeToAaMu
amnrapara 3a4eTy
C orpannuenusiMu 1o | TecTbl, MUCbMEHHBIE CAMOCTOATEIbHBIE [IpenmyiiecTBEHHO POBEPKA
o0IIeMeTUITUHCKUM paboThl, BOMIPOCHI K 3a4ETy, METOZaMU UCXOIS U3 COCTOSIHUSA
MOKAa3aHUSIM KOHTPOJIbHBIE PA0OTHI, YCTHBIE OTBETHI | 00y4Yaromerocs Ha MOMEHT MPOBEPKHU

14.3. Meroauuyeckne peKOMEHIAUMH M0 OLEHOYHBIM MAaTEePHAJIaM JJIf JIMI C OTPAHUYEHHbIMU
BO3MOKHOCTSIMM 310POBbSI M HHBAJIU/I0B

Jnis nun ¢ orpaHMYEHHBIMU BO3MOXKHOCTSIMHM 37I0POBbSl M1 MHBAJIMJOB IpPEIyCMaTpUBAETCS J10-
cTynHas (hopMma MpeaoCTaBICHUS 3aJaHUH OLICHOUYHBIX CPEJICTB, @ UMEHHO:

- B IeyaTHou (opme;

- B [e4aTHOU (hopMe C YBETUUECHHBIM LIPUPTOM;

- B (hopMe IIIEKTPOHHOTO IOKYMEHTA;

- METOJIOM UTEHHUSI ACCUCTEHTOM 3aJIaHUs BCIYX;

- MIpeI0OCTaBJICHUE 3aJJaHus C UCIIOIb30BAaHUEM CYPIOTIEPEBOIA.

Jlumam ¢ orpaHMYEHHBIMH BO3MOXKHOCTSIMU 3[IOPOBBS U MHBATUAAM YBEITUYMBACTCA BpeMs Ha
MOJITOTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. i1 TakKuX 00y4aroImuxcsi MpeIycMaTpruBaeTCsl TOCTYII -
Hasi opMa MpeoCTaBICHUS OTBETOB Ha 3aJjaHUs, 2 UMEHHO:

- MMCbMEHHO Ha Oymare;

- HaOOp OTBETOB HA KOMITBIOTEPE;

- HaOOp OTBETOB C UCIIOJIH30BAHHEM YCIIYT ACCUCTECHTA;

- IIPEJICTaBICHUE OTBETOB YCTHO.

[Tpouenypa oneHUBaHUS Pe3yJIbTATOB OOYUYEHHUS JIUI] C OIPAHUYEHHBIMH BO3MOXHOCTSIMU 3710PO-
BbSl 1 MHBAIHJIOB 10 AWCIMILIMHE MPEAyCMaTPpUBAET MpeAocTaBieHne nHdopmanuu B popMax, aaanTtu-
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POBaHHBIX K OTPaHMYCHUSM HX 3[J0POBBS U BOCHPUATHS HH)OPMALIVH:
JI1s1 JIMI ¢ HAPYIIEeHUSIMH 3PeHMsI:
- B (hOpME IIIEKTPOHHOTO JIOKYMEHTA;
- B IIeYaTHOW (hopMe YBEITMUECHHBIM HIPHUPTOM.
JIJ1s1 JIMI ¢ HAPYIIEeHUSIMH cJIyXa:
- B ()OpME IIIEKTPOHHOTO JIOKYMEHTA;
- B IevaTHoOU opme.
JIJ1s1 JIMI ¢ HAPYLIEHHUSIMH OTIOPHO-AIBHIaTeJILHOTO anmapara:
- B (hopMe IIEKTPOHHOTO IOKYMEHTA;
- B ITe"YaTHOU hopme.

HpI/I H606XO,Z[I/IMOCTI/I AJIs1 JIAL € OTpaHUYCHHBIMU BO3MOKHOCTSAMU 300POBbA U NUHBAJIM0B IIPOLIC-

Aypa OLCHUBAHUS PE3YJIbTATOB 06yqu1/151 MOXET NPOBOAUTHECA B HCCKOJIBKO 3TAIlOB.
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