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PABOYA ITPOTPAMMA JTUCHUATUIMHBI
CoBpemMeHHbIE CBETOAHOIHbIC TEXHOJIOTHH

YpoBeHb 00pa3zoBaHus: BhICIIee 0Opa30oBaHue - MATHCTPATYpPa

HampaBnenue noarotoBku / cnenuaibHOCTh: 27.04.04 YnpaBiieHue B TEXHUYECKUX CHCTEMAaX
HanpaenenHocts (mpoduib) / cnenuanu3anys: YnpapjieHue B CBeTOTEXHUYECKUX CHCTeMax
®dopma 0O0ydeHHS: OUHASA

QaxynpreT: PK®, PagnokoHcTpyKTOpCKHi GaKyJIbTeT

Kadenpa: PATIM, Kadenpa paanodieKTpOHHBIX TEXHOJIOTHH 1 IKOJIOTHY€CKOT0 MOHUTOPUHTA
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Y4eOusiii mnan Habopa 2018 rona

PaCHpe,Z[CJ'IeHI/IC paGoqero BpEMCHU

Ne Bunpl yueOHO# nesTebHOCTH 3 cemecTp Bcero Ennaunner
1 Jlexnn 18 18 JacoB
2 IIpaxTryeckue 3aHATUA 18 18 4acoB
3 Bcero aymuTopHbIX 3aHATHN 36 36 4acoB
4 CamocTosiTenbpHas padboTa 36 36 4acoB
5 Bcero (0e3 ax3aMeHa) 72 72 4acoB
6 OO0m1as Tpy10eMKOCTh 72 72 4acoB
2.0 2.0 3.E.

3auet: 3 cemecTp
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PilCC.\l()TpCH&l 151 ()ﬂ()(’)pCHLl Ha 3aCCJaHuM Kil(i)ﬁ;[pbl
nporokot Ne 58  or« 8 » 6 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 (cmeruanbHOCcTH) 27.04.04 YnpaBineHue B TEXHHYECKHX cHCTemax, yTBepkaeHHoro 30.10.2014

rojia, paccCMOTpeHa 1 of00peHa Ha 3acenanuu Kageapsl POTOM «  » 20 ropa, mpoTo-
Koit 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:

JloneHT Kadenpsl paauodIeKTPOH-
HBIX TEXHOJIOTUI U SKOJIOTUYECKOTO
MoHuropunra (POTOM) H. H. Hecmenosa

[Ipodeccop kadenpsl pagnosnex-
TPOHHBIX TEXHOJIOTUH U KOJIOTHYE-
ckoro Mmouutopunra (POTOM) A. A. Bunucos
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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
[lenbto npenogaBanus AUcUUIUIMHBI "COBpEeMEHHbIE CBETOANOIHBIE TEXHOIOTUU" siBisieTcsa (op-
MHUPOBaHUE y CTYACHTOB 3HAHUI U HAaBBIKOB aHAJIN3a COBPEMEHHBIX TEXHOJIOIMI U3TOTOBJIEHUS CBETOIUO-
JIOB.

1.2. 3agaun TUCHUILINHDBI
—  O3HAKOMHTH CTYJICHTOB C AMUTAKCHAIBLHBIMU METOJIaMH TTOTYUYSHUS TTOTYITPOBOTHUKOBOM CBE-
TOIMOJHOU CTPYKTYPBI;
—  O3HAKOMHTH CTYJCHTOB C TEXHOJOTHEH (DOPMUPOBAHHSI OMUYECKUX KOHTAKTOB;
—  O03HAaKOMHUTH CTYJICHTOB C THIIAMU CBETOJUOIHBIX CTPYKTYP;
—  O03HAKOMHUTH CTYJICHTOB C THITAMH CBETOUOIHBIX COOPOK;
—  03HAKOMHUTH CTYJICHTOB C METOJIaM1 HaHECEHUS JIIOMHHO(POPHON KOMITO3HIIHH.

2. MecTo mucuuimiiuebl B cTpykrype OITOII

Huctumnuaa «CoBpeMmeHHble cBeToauoanbie TexHonorun» (b1.B.JIB.2.1) otHOCcuTCs K Onoky 1
(BapuaTHBHAs YacTh).

[TpenmecTBYOMMMEI TUCITUTLTMHAME, (DOPMUPYIOIIMMU HAYalbHBIE 3HAHUSA, SBISIOTCS: MUKpO U
HaHOTeXHOJIOTHH, OpraHuYecKre U HeOPTraHWYECKUE HAHOTETEPOCTPYKTYPHI, TE€XHOIOTHS U3TOTOBICHUS
CBETOIMOAHBIX KPUCTAIIIOB, TEXHOIOTHS KOPIYCUPOBAHUS MOUTHBIX CBETOM3TYUYAIOIINX U3IETHI.

[TocnenyromuMu AUCIUTUTMHAME SIBJISTFOTCSI: 3aIlliTa BBIMYCKHOW KBATM(PUKAIIMOHHON pPadoTHI,
BKJIIOYAs MOATOTOBKY K 3aIlIUTE U MPOLIEYPY 3aLUTHI.

3. TpeGoBanus K pe3yJibTaTaM 0CBOEHM S JUCUMILIIMHbI

[Tponecc n3yueHus JUCUMIUIMHBI HapaBieH Ha (JOPMUPOBAHUE CIEIYIOIUX KOMIIETSHIUI:

— OK-4 cniocoOHOCTHIO aJanTHPOBAThCA K U3MEHSIOUIMMCS YCIOBHSIM, NEPEOLIEHNBAaTh HAKOI -
JICHHBIN OIIBIT, AaHAJIN3UPOBATh CBOU BO3MOXKHOCTH;

—  OIIK-1 criocoOHOCTHIO MOHMMATh OCHOBHBIE MTPOOJIEMBI B CBOCH MTPeIMETHOM 001aCTH, BBHIOU -
paTh METOJBI M CPEJCTBA UX PELICHHUS;

— TIK-1 cnocoGHOCTEIO (hOpMYIMpPOBATh LENH, 331241 HAYYHBIX HCCIIEJOBAaHUM B 00JaCTH aBTO-
MaTU4eCKOro yIpaBleHHs, BRBIOUPATh METOAbI U CPEACTBA PEIICHUS 3a/1a4;

B pesynbrate nzyueHust JUCUUIUIMHBI 00yJaroIUiCs TODKEH:

—  3HATh JMUTAKCHAIBHBIE METOJIBI MOTYYCHHS MOTYIIPOBOHUKOBOW CBETOAMOIHON CTPYKTYPHI;
TEXHOJIOTMH (POPMHUPOBAHUS OMUYECKUX KOHTAKTOB; TUIIBI CBETOAMOIHBIX CTPYKTYP; THIIbI CBETOIUO-
HBIX COOPOK; METO/IbI HAHECEHUS TFOMUHO(DOPHON KOMIIO3UITHH.

— YMeThb IIOHUMAaTh OCHOBHBIE MPOOJIEMb]I B COBPEMEHHBIX CBETOJUOIHBIX TEXHOJIOIHUSX, BEIOU -
paTh METO/BI M CPEJICTBA MX PELIEHUS; aHAIU3UPOBATh HAKOIJICHHBIHM ONBIT; (hOpPMYIMpPOBaTh LIENIH, 3a1a-
Y1 HAYYHBIX UCCIIEIOBAHHI B 00JIACTH COBPEMEHHBIX CBETOIMOAHBIX TEXHOJIOTUI

— BJAJleTh CIHOCOOHOCTHIO MOHUMAaTh OCHOBHBIE MPOOJEMBbI B COBPEMEHHBIX CBETOIMOIHBIX
TEXHOJIOTHSIX, HAaBBIKAMU BBIOOpA METOJIOB M CPEACTB HMX PEIICHHs; HaBBIKAMH aHAJIN3a HAKOIUICHHOTO
OTBITa; CIOCOOHOCTHIO (POPMYIIMPOBATh LIE€TH, 337ja4l HAyYHBIX HUCCIIEOBAaHUN B 00JaCTH COBPEMEHHBIX
CBETO/IMOTHBIX TEXHOJIOTHIA

4. O6beM IMCUMIJIMHBI M BUABI Y4e0HOIl padoThI
OO01ast TpyI0EMKOCTb JUCHUIUINHBI cocTaBiseT 2.0 3aUeTHBIX eIMHMILIbI U IIPeCcTaBIeHa B Ta0Iu -

%Z.gf.ﬂl/l.]_[a 4.1 — TpyaoeMKOCTb JUCHUILINHBI
Bunbr yaeOHOI nesTeNbHOCTH Bcero yacos CemecTpsl
3 cemecTp
AynuTtopHble 3aHATHUSA (BCETO) 36 36
Jlexuun 18 18
[IpakTnueckue 3aHATHS 18 18
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CamocrosTenpHas paboTa (BCero) 36 36
[TpopaboTka IEeKIMOHHOTO MaTepralia 6 6

[ToaroroBka kK NpakTU4YECKUM 3aHATHSAM, CEMUHApam 30 30
Bcero (0e3 sx3amena) 72 72
OO6miast Tpy1I0€MKOCTb, 4 72 72
3auetHble EauHunml 2.0 2.0

5. ConepsxaHue TUCHUTLINHBI

5.1. Pa3znesnl JuCHUIIMHELI 1 BUALI 3aHATHI

Paznensl AMCHUITITNHBI U BUABI 3aHATUI PUBEICHBI B Tabmwmie 5.1.
Tabmuna 5.1 — Pa3gensl AUCHUIUIMHEL U BUIBI 3aHATUH

_ 0]
= = 2 g 2 £
= = < g s o
Ha3Banus pa3nenoB TuCHUTITAHB i © & f; § & g
= = = 3 0 =
E | 0§ | 33 52
= Ao S Z
3 cemecTp
1 DnuTakcranbHbIE METOBI TOJTYYEHHS TTO- 4 4 8 16 OK-4, OIIK-1,
JIyNIPOBOJHUKOBOM CBETOJUOIHON CTPYKTYPBI IK-1
2 OMHYECKHUE KOHTAKThl CBETOUOIHOTO KpH- 4 4 7 15 OK-4, OIIK-1,
crajia [IK-1
3 [InaHapHbIle U BEpTUKAIbHBIE CBETOANO/I- 4 4 7 15 OK-4, OIIK-1,
HBIE KPUCTAJLIBI IIK-1
4 CeToauoaHbie COOpKH 4 4 7 15 OK-4, OIIK-1,
[K-1
5 Meto/pl HaHECEHUs! IIOMHUHOPOPHOI 2 2 7 11 OK-4, OIIK-1,
KOMIIO3HIIH TIK-1
Hroro 3a cemectp 18 18 36 72
Hroro 18 18 36 72
5.2. Conep:xanue pa3aesioB TMCUUIIMHBI (110 JeKIHSIM)
ConeprkaHue pa3iesoB TUCIUILIAH (TI0 JICKIHSAM) IPUBEACHO B Tabmuiie 5.2.
Tabmuna 5.2 — CoaeprkaHue paseiaoB JUCIUILIMH (TI0 JISKIIHSIM)
3 z £
2 > 5
Z > 5
Ha3Banus pa3nenos Copneprkanue pa3ienoB TUCHUILIMHBI (1O JIEKIUSIM) z 7 &5
o) E
X 2 3
a o g
= S
3 cemecTp
1 OnuTakcualibHbIC Kunkohasznas SUTAKCHS, MOJICKYISIPHO-ITYIKOBAs 4 OK-4,
METO/bI MOTYYCHHS AMUTAKCHsI, Ta30(da3Has SMUTAKCHS OIIK-1,
TIOJIyIIPOBO/IHHKOBO Hroro 4 IK-1
CBETOJIMOTHON CTPYKTYPBI
2 OmMuyeckue KOHTaKThl | OMHUYECKUE KOHTAKThI CBETOAMOAHOTO KpUCTAJIA U 4 OK-4,
CBETOMOIHOTO ONTHUYECKHU MPO3PAYHBIC HJICKTPONPOBOISAIINE MATE- OIIK-1,
KpHcCTaJIIa puansl [IK-1
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Uroro
3 [InanapHseie u [InanapHble U BEpTUKAIBHBIE CBETOUOIHBIE KPUCTAII- 4 OK-4,
BEpPTUKAJIbHBIE JIbI OIIK-1,
CBETOJIUOIHEBIC Hroro 4 TIK-1
KPHUCTAJLJIBI
4 Ceeroguoanbie cOOpku | CBETOAMOIHBIN KJIaCTEP, CBETOINOIHBIN MOTY/Ib, HH- 4 OK-4,
TErpajibHbIE U MOHOJIUTHBIE CBETOAUOAHBIE MATPHIIBI OIIK-1,
Hroro TIR-1
5 Meronbl HaHECEHUS MeTo/pl IPUTOTOBIIEHHSI TIOMHHO(POPHBIX KOMIIO3H- 2 OK-4,
JIOMUHO(OPHOU 1WA, METOJIbI HAHECEHUST TIOMUHO(DOPHBIX KOMITO3H- OIIK-1,
KOMITO3HUIIUU 002071 IIK-1
Hroro 2
Hroro 3a cemectp 18

5.3. Paznenbl JMCUMILNIMHBI M MEKIMCUMIUIMHAPHBIE CBSA3H ¢ 00ecneYnBAKIIMMH (NpeAbl Ty IIUMHU)
U o0ecnieynBaeMbIMH (MOCJIEAYONIUMH) TUCHUIIHHAMU
Paznmensl TUCHUIUIMHBI M MEXIUCIUIUTMHAPHBIC CBSI3U C 00ECTICUMBAIOIIMMHU (TIPEABIAYIIUMU) U
obecrieunBaeMbIMHU (TTOCIIETYIONTUMHI ) AUCITUTUTMHAMHE TIPEICTAaBIEHBI B TabmuIe 5.3.
Tabmuua 5.3 — Pa3nenbl AUCHUTUIMHBI B MeXKAUCIUIINHAPHBIC CBSI3U

Ne pa3nenoB naHHOM TUCLMILINHEL, I KOTOPBIX
HE00X0IMMO U3yyeHHe 00eCTIeUMBAIOLIUX U

Hanmenosanue MCIATLIMH 00ecIeYnBaeMbIX TUCIIUILTHH
1 2 3 4 5
[IpeamecTByromue TUCIUTITUHBI

1 MUKpO ¥ HaHOTEXHOJIOTHH + + + + +
2 Opragnyeckue 1 Heo -

p praHu4YecKre HaHOTe n n N . .
TEPOCTPYKTYPhI

TexHOJI0rusa U3roTOBIIEHUS CB

3 TexHoJ10 3rOTOBJIE CBETOAUOIHBIX 4 N 4 N N
KPUCTAJIJIOB
4 TexHOm

€XHOJIOTUSI KOPITYCUPOBAHUS MOLIHBIX n N 4 4 N

CBETOM3ITYUYAIOIIUX U3ETUN

[Tocnenyromue TUCIUIIITUHBL

1 3ammTa BBIMYCKHOM KBaTU(UKAITMOHHON
paboThI, BKITIOYAS MOATOTOBKY K 3aIUTE U + + + + +

POLEAYPY 3aIIUThI

5.4. CooTBeTcTBHE KOMIIETEHIIMIi, (OPMHUPYEMBIX MPH U3yYEeHUM TUCHHUIUIMHBI, U BUA0B 3aHATHI
CooTBeTcTBHE KOMIETEHIUH, (POPMUPYEMBIX MpPU HM3YUYEHUH IUCIUIUIMHBI, M BHIOB 3aHATHN
MIPEICTAaBICHO B Tabmuiie 5.4.
Ta6muia 5.4 — CooTBETCTBHE KOMIIETCHIIMN, (DOPMUPYEMBIX NIPU U3YUYEHUH AUCLUIUIUHBI, U BUJOB 3aHS -

THI
§ Bunwr zagstuit
= X
T oo te)
& ; 3 g ®o
5 i _ . PMBI KOHTPOJIS
: .
s = 5 =
o o <
N2 = O
OK-4 + + + Omnpoc Ha 3ansATUAX, Tect, OTuer
M0 TPAKTHYECKOMY 3aHATHUIO
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OIIK-1 +

+ + Onpoc Ha 3ansatusx, Tect, OTyer
M0 MPAKTUYECKOMY 3aHATUIO

I1K-1 +

+ + Onpoc Ha 3andatusx, Tect, OTyer
0 MPAKTUYECKOMY 3aHATUIO

6. UaTepakTHBHBIE MeTOAbI U (JOPMBI OPraHU3aANNH 00yUEeHUsI
He npenycmotrpeno PVYII.

7. JlabopaTtopHble paGoThl

He npenycmorpeno PVYIIL.

8. [IpakTHYeckue 3aHATHS (CEMUHAPBHI)

HanmMeHnoBaHMe MpaKTUUECKUX 3aHATHH (CEMHUHAPOB) MpUBEIeHO B Tadiuie 8.1.
Tabmuia 8.1 — HaumeHoBaHMe MPaKTUYECKUX 3aHATHHA (CEMHUHAPOB)

3 z§
3 =
2 > 5
HaszBanus pasnenos HanmMeHnoBaHnue npakTUueCKuX 3aHATUN (CEMHUHAPOB) zF 2 5
- X
> gz
a e g
= S
3 cemecTp
1 DOnurakcuanbHbIe Kunkodasznas snuTaKkcus, MOJICKYIIPHO-TTyYKOBast 4 OK-4,
METO/IbI MOJy4EHUs SMHTAKCHUS, ra3o(a3Has SMUTAKCUS OIIK-1,
[OMYNPOBOAHHKOBOH Hroro 4 IK-1
CBETOJIMOTHON CTPYKTYPBI
2 OMuuecKkue KOHTakThl | OMHUYECKUE KOHTAKThl CBETOIMOAHOTO KPUCTAILIA U 4 OK-4,
CBETOUOIHOIO ONTUYECKU IIPO3PAYHBIE FIIEKTPOIPOBOIALINE MaTe- OIIK-1,
KpucTasia puUaIbl IK-1
Hroro
3 IlnanapHsbie U [InanapHble ¥ BEPTUKAIBHBIC CBETOAUOIHBIC KPUCTAII- 4 OK-4,
BEPTUKAJIbHBIC JIbI OIIK-1,
CBETOJIMO/IHbIE Hroro 4 [IK-1
KPUCTAJLITBI
4 Ceeroauoanbie cOopku | CBETOAMOAHBIN KiTacTep, CBETOTUOIHBINA MOTYIIb, UH- 4 OK-4,
TerpajibHbIE U MOHOJIMTHBIE CBETOAMOIHBIE MATPHUIIbI OIIK-1,
Uroro 4 IIK-1
5 Meroibl HaHECEHUS MeToab! IpUroTOBJICHHS TIOMUHO(POPHBIX KOMIIO3H- 2 OK-4,
JTHOMUHO(OPHOH LM, METO/Ibl HAHECEHHUS TIOMUHO(DOPHBIX KOMITO3U- OIIK-1,
KOMITO3UIUU 105071 [IK-1
Hroro 2
Hroro 3a cemectp 18

9. CamocrosiTesibHasi padoTa

Bunsl camocTosiTenbHOM paboThI, TPYAOEMKOCTh U (hOpMUpPYEMbIe KOMIIETECHIIUU MTPEICTABICHEI B

Tabymite 9.1.

Tabmuia 9.1 — Bugbl caMoCTOSTEIbHOM paboThl, TPYAOEMKOCTh M (HOPMUPYEMbIE KOMIETECHIIH

Haspanwus paznenon

nn

Bunap! camocTosTensHOM
paboThI

9

DopMbI KOHTPOJIS

TpynoeMkocTsb,
dopmupyembie
KOMIIETEHI]
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3 cemecTp

1 DnuTakcuaabHbIE [ToaroroBka Kk mpakTuue- 6 OK-4, Ompoc Ha 3ausTusax, OT-
METO/Ibl MOTYYEHUS CKHM 3aHATUSAM, CEMHHA- OIIK-1, |4er mo mpakTHYECKOMY 3a-
IIOJIYIIPOBOJJHUKOBOU pam IK-1 HATuio, Tect
CBCTONMONHOM CTPYKTYPbI [TpopaboTka TeKIHOHHOTO 2

MaTepuana

Hroro
2 Omuueckue koHTakThl | [loaroroBka K mpakTuye- 6 |OK-4, Onpoc Ha 3aHaTusx, Ot-
CBETOJIMO/IHOTO KPUCTAJUIa | CKUM 3aHSATUSAM, CEMHUHA- OIIK-1, |4er mo MpakTHYECKOMY 3a-

pam IK-1 HAaTHo, Tect

[IpopaboTka JIEKIIMOHHOTO 1

Marepuaa

Hroro
3 [InanapHseie u IToaroroBka K mpaxkTuye- 6 |OK+4, Omnpoc Ha 3ansaTHAX, OT-
BEPTUKAJIbHBIC CKHM 3aHSATHSAM, CEMHHA- OIIK-1, |4er mo mpakTHYECKOMY 3a-
CBETOJIMO/IHBIE KPUCTAJUIBI | paM [K-1 Haruto, Tect

[TpopaboTka JIEKITMOHHOTO 1

Matepuana

Hroro 7
4 Ceeromuoansie coopku | [loaroroBka K mpaxkTude- 6 OK-4, Onpoc Ha 3aHaTusax, Ot-

CKHM 3aHSTUSAM, CEMHHa- OIIK-1, |4er mo mMpakTHYECKOMY 3a-

pam IK-1 HATHIO, TecT

[IpopaboTka TeKIHOHHOTO 1

Matepuaina

Hroro 7
5 MeToapl HaHECEHUSI [ToaroroBka k mpakTuye- 6 OK-4, Onpoc Ha 3anatusax, Ot-
JTFOMHHO(POPHOI CKMM 3aHATUSAM, CEMMHA- OIIK-1, |4eT no NpakTUYECKOMY 3a-
KOMITO3UIIUHU pam [IK-1 Hatuto, Tect

[TpopaboTka JIEKITMOHHOTO 1

Marepuaia

Htoro 7
Hroro 3a cemectp 36
Hroro 36

10. KypcoBoii npoekT / KypcoBasi padora
He npenycmorpeno PVYII.

11. PeiiTunroBas cucremMa JJisi OlleHKH YCIIeBAeMOCTH 00yYalOIIUXCS

11.1. baajbHble OLEHKH JJIS 3JIeMEHTOB KOHTPOJISI
Tabmuma 11.1 — bamipHbIE OLIEHKH JUTSI JIEMEHTOB KOHTPOJISI

o o MaxkcuMaJIbLHBIN
. MakcuMalILHBIN MakcuMallLHBIN
DneMeHThl yueOHOit 0as 3a mepuo Bcero 3a
6amn Ha 1-yto KT ¢ | Gamn 3a mepuon
IESITSIbHOCTH mexny 2KT u na cemMecTp
Hayana ceMectpa | mexay 1KT u 2KT
KOHEI| cemecTpa
3 cemecTp
Omnpoc Ha 3aHATHAX 5 5 5 15
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OTyer 1o NpakTUIECKOMY 25 25 20 70

3aHATHIO

Tect 5 5 5 15

Hroro makcumym 3a nepu- 35 35 30 100
on

Hapacratomum nurorom 35 70 100 100

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
2

< 60% ot MakcuManbHOU cymMMBbI 6astoB Ha aaty KT

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. TexHomorus M3roTOBJIEHUS CBETOAMOAHBIX KpHUCTAIIOB: YueOHoe mocobue / Conmarkun B.
C., BumucoB A. A. - 2017. 30 «c. [OnexktpoHHeii pecypc] - Pexum pocryna:
https://edu.tusur.ru/publications/6743 (nara obpamenus: 25.06.2018).

2. TlomumepHBle MaTepuanbl B CBETOTEXHHUKE U AJIEKTpoHHKe: YdeOHoe mocodue / TyeB B. U.,
BunucoB A. A., BanoB A. A., Connarkun B. C. - 2016. 47 c. [DnekTpoHHbli pecypc]| - Pexxum goctyna:
https://edu.tusur.ru/publications/6609 (mara oopamenus: 25.06.2018).

3. Texuomorusi cOOPKM U MOHTa)Ka MOIIHBIX CBETOM3IIYUYAIOIIUX U3JeHil: YueOHoe mocodue /
Tyes B. U., Congatkun B. C., Bunucos A. A., Ctapocek /. - 2016. 48 c. [DnexTponHslit pecypc] - Pe-
kUM noctyna: https://edu.tusur.ru/publications/6600 (nara oopamenus: 25.06.2018).

12.2. lonosiHUTEIbHAS JIUTEPATYpPa
1. VYmpamneHue B CBETOTEXHHMUYECKHX cHcTeMax: yueOHoe mocobue / Tyes B. U. - 2018. 63 c.
[OnexkTponHbIii pecypc] - Pexxum noctyma: https://edu.tusur.ru/publications/7938 (mara oOpareHus:
25.06.2018).

2. HangexHOCTh CBETOIMOMIOB M CBETOTEXHHUECKUX YCTPOUCTB: YueOHoe mocodue / ConmaTkun
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B. C. -2017. 31 c. [DnexTpoHHbIii pecypc] - Pexxum nmoctyna: https://edu.tusur.ru/publications/6744 (nata
obpamenus: 25.06.2018).

3. IIpuGopsl 1 METOABI KOHTPOJISI MPUPOTHON CpPEIbl, BEIIECTB, MATEPUAIIOB M U3JeIuil: Yuel-
Hoe mocobue / Commarkma B. C. - 2018. 60 c. [OnekrpoHHbIii pecypc] - Pexum npocryma:
https://edu.tusur.ru/publications/7825 (nata obpamenus: 25.06.2018).

12.3. YueOHO-MeTOAHYECKHE MTOCOOUS

12.3.1. O6s3aTe/ibHbIE Y4eOHO-METOAMYEeCKHE MOCOOUs

1. TexHOJIOTHSI M3TOTOBJICHHS CBETOJHOIHBIX KpHCTAILIOB. [10MyrpOBOTHUKOBBIE HAHOTETEPO-
CTPYKTYphl: MeTonuueckue yka3anus o npakrudyeckoit padore / Conmatkun B. C., Kamenkosa B. C. -
2017. 18 c. [DnexktpoHHBIA pecypc] - Pexxum moctyma: https://edu.tusur.ru/publications/6804 (mata o6-
pamenusi: 25.06.2018).

2. TexHOIOTUsI U3TOTOBJICHUSI CBETOAMOMHBIX KPHCTAIOB: MeToquueckue yKa3zaHHs 10 caMo-
crositenbHOM pabore / Conmarkun B. C., Kamenkosa B. C., Banos A. A. - 2017. 11 c¢. [DnekTpoHHBII
pecypce] - Pexxum noctyna: https://edu.tusur.ru/publications/6740 (nata obpamenus: 25.06.2018).

3. CoBpeMeHHbBIE CBETOJHOAHBIC TEXHOJIOTHMH U CBETOTEXHUYECKHE YCTpOMCTBaA: YueOHO-METO-
JMYECKOe MOCOOME JUIs MPOBEACHUS NMPAKTUYECKUX 3aHSATHH W OPraHU3allMU CaMOCTOSTEILHONW PabOoThI
maructpoB / Conmarkun B. C. - 2018. 9 c. [DnektpoHHblii pecypc] - Pexum mocryna:
https://edu.tusur.ru/publications/8006 (nara obpamenus: 25.06.2018).

12.3.2. YuyeOHO-MeTOAMYECKHUE ITOCOOHS AJIsl JIML C OTPAHMYECHHBIMHU BO3MOKHOCTSIMHU 3/10POBbS U
UHBAJU/10B

Y4eOHO-MeTOIMUEeCKUE MaTepHalibl Il CAMOCTOSTENIbHOM M ayAUTOPHOM paboThl 00ydaromuxcs
U3 YKCIIa JIUI] C OFPAaHMYEHHBIMH BO3MOKHOCTSIMU 370pPOBbSI U MHBAJIHMJIOB MPEIOCTABISIOTCA B (popMax,
aJaNTHPOBAHHBIX K OTPAHUYEHUSM UX 3/I0pPOBbS U BOCHIPUATHUS UHPOPMAIIIH.

JL1s1 i1 ¢ HApYIIeHUSIMM 3PeHust:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHOM (hopMe yBEITNUEHHBIM HIPUPTOM.

JI1s1 JIMI ¢ HApyIIeHUsIMHM CJIyXa:

- B (hOpMeE INIEKTPOHHOI'O TIOKYMEHTA;

- B Ie4aTHOU hopme.

JL1s1 JI1 ¢ HApYLIEeHUSIMH OIIOPHO-ABUTIATeJILHOIO aNapara:

- B (hOpMe 3NIEKTPOHHOI'0 IOKYMEHTA;

- B Ie4aTHOU hopme.

12.4. TIpodeccuonabHbie 0a3bl JaHHBIX H MH(GOPMALMOHHBIE CIPABOYHBIC CHCTEMbI
1. Ba3bl naHHBIX, TOCTYI K KOTOphIM odopmieH Oubnuorekoit TYCYPa B Tekymuit MOMEHT Bpe-
MeHH. CITUCOK JIOCTYIHBIX 0a3 JaHHBIX CM. 1O ccbuike: https://lib.tusur.ru/ru/resursy/bazy-dannyh

12.5. Ilepuoanyeckne U3IaHUs
1. CBeroTexHUKa: HAyYHO-TEXHUYECKUH M MPOM3BOJACTBEHHBIN XypHain/ MUHHCTEPCTBO dJIEK-
TPOTEXHUUYECKON TMPOMBIIUIEHHOCTH U IeHTpaiabHoro mpasieHuss HTO BulIl (M.) ; MunucrepcTBo
AIIEKTPOTEXHUYECKOW MPOMBIIIIEHHOCTH U IeHTpanbHoro npasiaeHuss HTO DulIl (M.). - M. : Dnepro-
aToMu3ar, sHBapb 1932 - . - BeIXoaUT e:xeMecsIuHO

13. MaTepuaJibHO-TeXHHYecKOe o0ecrneyeHue JUCHMILUIMHBI U TpedyeMoe MporpaMMHoe
ol0ecreueHune

13.1. O6mue TpedGOBaHNA K MATEPHAJIBHO-TEXHHYECKOMY H IIPOIPAMMHOMY 00eCIe4YeHHI0
AUCHHUILIMHBI

13.1.1. MaTepuaJIibHO-TeXHHYECKOEe U IPOrPAMMHOE o0ecrneyeHue sl JIEKIIMOHHbIX 3aHATHH
Jl1s mpoBeieHuUs 3aHATUH JIEKIIMOHHOTO TUIIA, TPYIIIIOBBIX M MHAWBUYaJIbHBIX KOHCYIbTALIUH, TE-
KYILIEr0 KOHTPOJIS ¥ MPOMEXYTOYHON aTTEeCTAllMU UCIIONIb3YeTCsl yueOHas ayTuTOpHUs ¢ KOJMUYECTBOM IIO-
CaJIOUHBIX MECT He MeHee 22-24, obopynoBaHHAsE JOCKOW M CTaHAAPTHOM yueOHOH mebenbio. MMerorcs
JEMOHCTpAIOHHOE 000pyI0BaHUE U yueOHO-HAMTISAHBIE TOCOOuSs, 00eceunBaoIIe TeMaTHUYeCKHEe 1l-
JIIOCTPALMHU I10 JIEKLIMOHHBIM pa3JieiaM JUCIUILINHBI.
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13.1.2. MaTepuaJbHO-TEXHUYECKOE H NPOrPaMMHoOe o0ecnedyeHne VI NPAKTHYeCKUX 3aHATHI

JlaGopaTtopust 6e30macHOCTH KH3HEACATENHHOCTH / KOMITbIOTEpHBIH Ki1acc

yueOHas ayuTOpHsl 7Sl IPOBEACHUSI 3aHATHI MPAKTUYECKOTO TUTIA, YdeOHast ayaAuTOpHs IS TIPO -
BEJCHUSI 3aHATUI J1a0OpaTOpPHOro TUMa, yueOHas ayAuTOpus Ui MPOBEACHUS 3aHATHH CEMHHAPCKOrO
TUTA, TIOMEIICHUEe JUIsi KypCOBOTO MPOEKTUPOBAHUS (BBIMOJHEHUS KYPCOBBIX paboT), MOMELICHUE s
MIPOBEICHUS TPYNIOBBIX UM HHIWBUIYaJIbHBIX KOHCYIbTAIM, MOMEIICHHE IJIi MPOBEACHUS TEKYIIETro
KOHTPOJISL M IPOMEKYTOUHON aTTeCTallUH, IOMELICHHUE ISl CAMOCTOSTEILHON paboThl

634050, Tomckast o6mactb, T. Tomck, Jleanna npocrexT, 1. 40, 314 ayn.

Onwucanue uMeroierocs 000pyI0BaHuUs:

- Kommyratop 100 Base;

- Cron naGopaTopHbIi YIioBo# (2 miT.);

- Kpecno Original;

- Cucremusiit 610k Intel Pentium G2020 (17 mrT.);

- Monutop SAMSUNG 710V SSS (2 wt.);

- Monutop 17 LCD Samsung;

- Mounutop 17 SAMSUNG 710V (SSS) TFT SILVER (6 mrT.);

- Monutop 17 SAMSUNG 740N;

- Monutop 17 SAMSUNG (2 mT.);

- Monwurop 17 0.20 SAMSUNG 765DFX;

- [I9BM CPU INTEL PENTIUM4;

- Cxanep HP SCANIJET 3770;

- TeneBuzop mnasmennsiid 51 (129 cv);

- Komnsrotep Pentium Dual Core G850;

- Cton KoMIbIOTepHBIH (15 mIT.);

- [IpunTtep nazepueiii SAMSUNG 1020. A4;

- Jlocka MapkepHas;

- [I5BM PENTIUM4;

- [I9BM PENTIUM K6-266;

- Cren1 M”HPOPMALTUOHHBIN;

- KommuiekT cnenuann3upoBaHHON yueOHOM MeOen;

- PaGouee mecto mpenogaBarens.

[IporpamMmmMHoOe obecrnieueHue:

— Adobe Acrobat Reader

— Apache OpenOffice 4

— Google Chrome

— Kaspersky Endpoint Security 10 qyis Windows

— Mathcad 13

— Microsoft Windows 7

— Microsoft Windows XP

— Opera

13.1.3. MarepuajbHO-TEXHMYECKOE U IPOrPaMMHOe o0ecreyeHue J1JI CAMOCTOATEIbHOI padoThI
s caMoCTOSATEIbHON PabOThl MCIOB3YIOTCS y4E€OHBIE ayIUTOPUHU (KOMIIBIOTEPHBIE KIIAcChl),
PacCTIOJIOKEHHBIE 10 aJIpecam:
- 634050, Tomckast obmacTh, 1. ToMmck, Jlennna mpocnexr, a. 40, 233 ayn.;
- 634045, Tomckast o6macTs, r. Tomck, yn. Kpacnoapmeiickas, 1. 146, 201 ayn.;
- 634034, Tomckast o6macTh, r. ToMck, Bepmmanna ymuna, 1. 47, 126 ayn.;
- 634034, Tomckast o6macTs, r. Tomck, Bepmmnauna ynuua, 1. 74, 207 aya.

CocraB 000py/10BaHHUSA:

- yueOHas MmebOenb;

- koMnbroTeps! Kiacca He Hmke [IDBM INTEL Celeron D336 2.8 T1. - 5 mwiT.;

- KOMIBIOTEPHI MOIKITIOYEHB! K ceTH «/HTepHeT» M 00ecneYnBaroT OCTYI B AJICKTPOHHYIO WH-

CornacoeaHa Ha noprane Ne 34338 10



(opMannoHHO-00pa30BaTEIbHYIO CPEAY YHUBEPCUTETA.

[lepeyeHp MPOrpaMMHOTO OOECTICUCHUSI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 ais Windows;
- 7-Zip;

- Google Chrome.

13.2. MaTepuaibHoO-TeXHHYecKoe o0ecniedeHre TUCHMIIIMHBI VIS JIMI[ C OFPAHMYeHHBIMH
BO3MOKHOCTSIMH 3/10POBbSI 1 HHBAJIN/I0B

OcBoeHHe NUCHMIUIMHBI JUIAMUA C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBbSI U WHBAJIUAAMU
OCYILECTBIISIETCS C UCIIOIb30BAHUEM CPEIACTB 00ydeHHs OOIIEro U CHEeMaIbHOI0 Ha3HAUYeHUsL.

[Tpu 3aHATHAX ¢ O0YYAIOUIMMHUCS ¢ HAPYIIEHUSAMH CJIyXa MPEyCMOTPEHO UCIIOJIb30BaHUE 3BYKO-
YCUJIMBAIOILEH anmapaTypbl, MyJbTUMEIUNHBIX CPEICTB U JPYTUX TEXHUYECKHUX CPEACTB IIpUeMa/nepena-
4yi y4yeOHOM nH(pOPMALIUU B TOCTYIHBIX (PopMax, MOOMIIBHOM CUCTEMBI MTPETIOaBaHus Il 00YJatOLTHXCSI
C MHBAJIUAHOCTbIO, IOPTATUBHOM MHIYKIIMOHHOHN CHCTEMBbl. YueOHas aynuTOpHus, B KOTOPOH 3aHUMAIOTCS
oOyyJaronyecs: ¢ HapylIEeHHEM CllyXa, 000pYy/I0BaHA KOMITBIOTEPHOM TEXHHMKOM, ayAMOTEXHUKOH, BUICO-
TEXHUKOMU, FJIEKTPOHHOM JOCKOH, MYJIbTUMEIUMHON CUCTEMOM.

[Tpu 3aHATHAX ¢ 0OYUYAIOLIMMUCS ¢ HAPYLIEHUSIMU 3PEHUSAMM IIPETYCMOTPEHO HUCIIOJIb30BAaHUE B
JEKIIMOHHBIX U YYEOHBIX ayAUTOPHUAX BO3MOKHOCTH IPOCMOTPA YAAIEHHBIX 0OBEKTOB (HAIIpUMep, TEKCTa
Ha JIOCKE WM CJIaiijia Ha SKpaHe) P MOMOIIH BUACOYBEINIUTEICH A1 KOM(POPTHOTO IPOCMOTPA.

[Tpu 3aHATHAX ¢ O0YYalOUIMMHCS ¢ HAPYUIEHUSIMM ONOPHO-ABUIaTeJbHOI0 ANNAPATA HCIIOJIb-
3YIOTCS aJbTEPHATUBHBIC YCTPOHCTBA BBO/IA HH(OPMAIIMHK U IPYTHE TEXHUUECKUE CPENICTBA ITpHeMa/nepe-
Jau yuyeOHOM MHpOpMaluu B AJOCTYIHBIX (opMax, MOOMIIBHOM CHCTEeMbl OOy4eHUs [UIs JIOAEH ¢ UHBa-
JIUTHOCTBIO.

14. OueHouyHble MaTepUAJIbI U METOAMYECKHE PEKOMEHAAIUH 110 OPraHU3aliu U3yYeHHUsI
AUCHUTLTHHBI

14.1. Conepmalme OLCHOYHBIX MATCPHUAJIOB U METOANIECCKUEC PEKOMECHAAIIUH
I[J'ISI OLICHKHU CTCIICHU C(bOpMI/IpOBaHHOCTI/I H YPOBHA OCBOCHHA 3aKPCIIJICHHBIX 3a ﬂHCHHHHHHOﬁ
KOMITC TEHITHUM HCIOJIB3YIOTCA OLCHOYHBIC MaTCpHUajibl B COCTABE!

14.1.1. TecToBble 3a1aHus

1. KakuM snuTakcuaibHbIM METOAOM BBIPAIIMBAIOT MOJYNPOBOJAHUKOBBIE CTPYKTYpbl GaN s
KPHUCTAJJIOB CUHETO 1IBETA CBEYCHUS?

A. MOCVD

b. CVD

B. MBE

I OLED

2. Meron 3MUTaKCUAIBHOTO BBIPAIMBAHUS TOHKHUX IUIEHOK B YCIIOBHUSAX CBEPXBBICOKOTO BaKyyMa
(mo 10—8Ila), mpu KOTOPOM MOJIEKYJISIPHBIE WJIM aTOMapHbBIE IMyYKH HAMPABIISIOTCS HA MOHOKPHUCTAJTAYE-
CKYIO HarpeTyro MOIIOXKKY.

A. MBE

b. MOCVD

B. MOVPE

I HVPE

3. Pa3HOBUHOCTh AMUTAKCUU KaK OJHOTO M3 HAHOTEXHOJOTHMYECKHX METOJIOB MOJY4YEHUS MOJIY-
MIPOBOIHUKOBBIX T€TEPOCTPYKTYP; PA3HOBUIHOCTh METOJa XMMHUYECKOTO OCaXKIEHHUS M3 Ta3oBOM (haskbl,
MIPU KOTOPOH (hOPMHUPYIOTCS SMTUTAKCHATIbHBIE TUICHKH.

A. MOVPE

b. MOCVD

B. MBE

I HVPE

4. CyTh JaHHOTO METO/Ia COCTOUT B TOM, UTO KOHEUHBIN MPOAYKT 00pa3yeTcs Ha MOI0KKe-MUIIIE -
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HU, B pe3y/IbTaTe B3aUMOACHCTBHS ra3000pa3HbIX BELIECTB-IIPEKYPCOPOB MM TEPMOJIN3a NTapa BEIIeCTBa-
npekypcopa. [Ipu 3Tom BemecTBa-npeKypcopbl MPU HOPMAIBHBIX YCIOBHUSX MOTYT MPEICTaBIATh cOOO0M
HE TOJIBKO I'a3bl, HO U TBEP/bIE BEIIECTBA WIN KUIKOCTH, B 3TOM CIIy4ae MX BO3TOHSIIOT WIM MCIAPSIOT B
CIIELMAJILHOM 30HE PEeaKTopa, a 3a TEM TPAHCIOPTUPYIOT K MOUIOKKE-MUIIEHHU C TOMOILBIO ra3a-HOCUTE-
JI51, KOTOPBIN MOXET OBITh KaK « AHEPTHBIM», TaK U yU4aCTBOBATh B CHHTE3E.

A.CVD

b. MOCVD

B. HVPE

I.PVD

5. Hanpimenue KoHJeHcanue U3 mapoBoi (ra3oBoi) (a3el 0003HaYaeT rpyIiny METOAO0B HaIbLIe-
HUS TOKPBITUH (TOHKHX IUIEHOK) B BaKyyM€, IIPU KOTOPBIX MOKPBITHE MOIYYaETCs MYTEM NPSMOI KOHAEH-
Calliy Mapa HaHOCUMOT'O MaTepuaa.

A.PVD

b. MOCVD

B. HVPE

I.CVD

6. CymectBo Meroqa MOCVD cocTOUT B TOM, YTO METAJNINYECKNE KOMIIOHEHTHI IJIEHKH TPaHC-
MOPTUPYIOT B BUJIE MMAPOB METAIIOPTaHUUECKHX JIETYYHX COEAMHEHUN B PEAKTOpP, CMEIIMBAIOT € ra3000-
pa3HbIM OKHUCIIUTENEM, TOCJIE YEr0 IMPOUCXOIUT PA3JIOKEHUE MApPOB B PEAKTOPE C TOPSAYMMH CTEHKAMHU
WJIM Ha HarpeTOM MOJIOKKE U 0Opa3oBaHue B naybHewmeM mieHku BTCII-da3ebr.

A. MOCVD

b. PVD

B. HVPE

I.CVD

7. Kakue oCHOBHBIE MaTepHalIbl UCIOIB3YIOTCS Il U3TOTOBJICHUS CBETOAMOa OEIOTo 1BETa CBe-
yeHus?

A. GaN, YAG

B. GaN, AlGaN, InGaN

B. GaN, AlInGaP

I'. GaAs, GaP, AlInGaP

8. Kakue oCHOBHbIE MEXaHU3MBI IIEpPEJauu TEIjIa Bbl 3HaeTe?

A. TennonpoBOIHOCTb, KOHBEKIIHS, TEMJIOBOE U3ITYUYEHHE

b. TertonpoBoAHOCTH, KOHBEKLMS, TEIIOOTAAYA

B. KonBekius, TemnooTnaya, Terionepenaya

I'. KonBekuusi, TEINIOBOE U3IIy4YEHHE, TEILIONEpeaada

9. CBeTOaMOIHBIA MOYJIb 3TO?

A. YcTpoiicTBO HCHIOIB3yEMOE B KaUueCTBE MCTOUHHKA CBETA, COCTOSIEE U3 OHOTO MU OoJiee cBe-
TOJMOJIOB, YCTAHOBJICHHBIX Ha OOILEH MIaTe ¢ MOJHBIM Ha0OPOM ONTUYECKUX, MEXaHUYECKUX, TEIUIOO0T-
BOJSILIIMX KOMIIOHEHTOB M YCTPONCTB KOMMYTAlIMH, HO HE COJEpIKAILEE YCTPOUCTB yIpaBICHUS

b. YcrpoiicTBoO Hcmonp3yeMoe B Ka4eCTBE MCTOYHMKA CBETA, COCTOSINEE U3 ABYX WM O0Jiee CBETO-
JIMO/IOB, YCTAHOBJICHHBIX HA OOIIEH Tu1aTe ¢ MOJHBIM HAOOPOM ONTHYECKHX, MEXaHMYECKUX, TEIIOOTBO -
JSAIUX KOMIIOHEHTOB M YCTPOMCTB KOMMYTAIlMHU, COJEPKAILEe YCTPOUCTBO YIPABICHUS

B. YcrpoiicTBo ucnonk3yeMoe B Ka4eCTBE HCTOYHHUKA CBETA, COCTOALIEE U3 OJJHOTO UK 0oJjiee CBe-
TOJMOJIOB, YCTAHOBJICHHBIX HA OOIEH I1aTe ¢ MOJHBIM HaOOPOM ONTHUECKHX U MEXaHHYECKUX KOMIIO-
HEHTOB U YCTPOMCTB, COJEPIKAILEe YCTPOUCTBO YIIPABIICHUS

I'. YcrpolicTBO UCTIONBh3yeMOe B Ka4eCTBE UCTOUYHHKA CBETA, COCTOAIIEE U3 ABYX MJIM OOJIee CBETO-
JIMO/IOB, YCTAHOBJICHHBIX HA OOIIEH Iu1aTe ¢ MOJHBIM HAOOPOM ONTHYECKHX, MEXaHMYECKUX, TEIIIOOTBO -
JSAIIUX KOMIIOHEHTOB M YCTPOMCTB KOMMYTAIlMH, HO HE COAEPKAIIEE YCTPOMCTBO YIIPaBICHUS

10. Kakue TiIbl CBETOAUOAHBIX KPUCTAIIIOB [0 CTPYKTYPE BbI 3HAeTE?

A. BepTukaiibHbI€ U TUIaHAPHBIE

b. Beprukanbuele, ianapasie, lift-off

B. Beprukanbnslie, manapseie, flip-chip

I'. BeprukanbHele, IUIaHAPHBIE U 17151 TOBEPXHOCTHOTO MOHTaXa

11. Chip-on-Board 310?
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A. Kpucramn Ha miare, rje Ha KepaMHUUeCKOH OCHOBE MOHTHPYETCS OOJIBIIOE KOTMYECTBO CBETO-
JTUOJTHBIX KPUCTAJUIOB U T€PMETU3UPYETCS TIOMUHO(DOPHON KOMIO3UIHEH.

b. MoHTax KpHUCTaUZIOB HAa METAJUIMYECKYIO IEYATHYIO IUIATy MU IMOCIEAYIOIIEH IepMEeTH3aluu
KaKJI0T0 KpUCTaJLIa.

B. CBeronnoaHbIi N3Ty4alOMIUi 3JIEMEHT CBETOIMOIHOM JIAMITBI.

I'. Orcoequnenus ctpykrypbl GaN oT canupoBO MOTIOKKH.

12. Glob Top 310?

A. MOHTa)X KpUCTAJJIOB Ha METAJUIMYECKYIO MEYaTHYIO IJIaTy U MOCJIEAYIONIeH TepMeTH3alniu
KaKJI0TO KpHUCTalIa.

b. Kpucramn Ha miare, T7i¢ Ha KEpaMHUYECKOM OCHOBE MOHTHPYETCSI OOJIBIIOE KOJTUYECTBO CBETO-
JUOAHBIX KPUCTAIJIOB U TEPMETH3UPYETCS IIOMUHO(DOPHONU KOMIIO3ULIUEH.

B. CBeToanoaHbli U3 Ty4aronid 3JIEMEHT CBETOAUOIHOM JIAMITBI.

I'. Orcoenunenus cTpykrypsl GaN oT canipupoBO MOTOXKKH.

13. LED Filament 310?

A. CBETOIMOIHBIN U3TyUaIOIUNA 3IEMEHT CBETOAUOTHOM JIAMITHI.

b. MoHTaX KpUCTaUIOB HAa METAJUIMYECKYIO NEYaTHYIO IJIaTy W IMOCJIEAYIOLEH IrepMeTH3alun
KaXJI0TO KpHUCTalIa.

B. Orcoenunenus ctpykTypsl GaN oT candupoBOi MOATOXKKH.

I'. MoHTaX KpUCTAJUIOB Ha METAJUIMYECKYIO IIEYaTHYIO IUIATy U IOCJIEAYIOLIEH IepMeTH3aluu
KaKJI0T0 KpUCTaJLIa.

15. Lift-off aT0?

A. Otcoequnenus ctpyktypsl GaN oT candupoBO MOATOKKH.

b. MoHTax KpHUCTAUZIOB Ha METAJUIMYECKYIO IEYATHYIO IUIATy M IMOCIEAYIOIIEH IepMETH3aLUu
KaKJI0T0 KpUCTaJLIa.

B. MoHTax KpUCTa/UIOB HA METAJUIMYECKYIO IEUaTHYIO IUIATY U MOCIEAYIOLIEH IepMEeTH3aluu
KaKJI0T0 KpUCTaJLIa.

I'. Kpucramn Ha miare, rie Ha KepaMHYECKOH OCHOBE MOHTHPYETCs! 0OJIbIIOE KOJTMUYECTBO CBETO-
JTUOJHBIX KPUCTAJUIOB U T€PMETU3UPYETCS TIOMUHO(DOPHON KOMIO3UIHEH.

15. B uém 3akirouaeTcsi mMpOphIB B CBETOIMOIHONW OOJIACTH CBSI3aHHBIN cO cBeToauonoM XLamp
XD16?

A. PexopiHOE 3HAUEHUEM CBETOBOTO MTOTOKA C SAUHUIIBI TUTOIIAIH — 284 TM/MM2.

b. Pexopnnas cBeroBas otmaya — 300 m/BrT.

B. Pexopanoe temnoBoe conporusnenue — 0,5 K/BT.

I'. Pexopanas koppenrpoBaHHas neToBas remmneparypa 10000 K.

16. 3a cuéT yero nocTUraerTcs MOBBIIIEHUE BBIBOJA CBETA M3 KPHUCTAJUIA YE€pPE3 OMHUYECKHE KOH-
TaKThI?

A. 3a cuér npumenenus ITO.

b. 3a cuér mpumeHeHus: poPpUIMPOBaHHOTO candupa.

B. 3a cuér npumenenus Ni/Au.

I'. 3a cuér npuMeHeHUsT MUKPOJIMH3UPOBAHUS TOBEPXHOCTH.

17. CeToauozas! MolHOCTHIO nopsiaka 60 MBT oTHOCATCA K?

A. HAMKAaTOpHBIM.

b. MowHbIM.

B. CBepx sapkum.

I'. /It mOBEpXHOCTHOTO MOHTAXa.

18. CBeTOAMOHBIN KPUCTAILI, HA OJTHOM MOJIOKKE KOTOPOTO PACHOI0KEHBI HECKOJIBKO KPUCTA -
JIOB COEAMHEHHBIX HaNbUICHUEM 110 NOCJIEI0BaTENbHO-IapaUIEIbHON cxeMe?

A. MoHONMUTHas CBETOMOAHAS MAaTPHULIA.

b. MuTterpanbHas cBeTOAMOIHAS MAaTPULA.

B. Chip-on-Board.

I". Glob Top.

19. Kak ctpykTypa c10€B CBETOAMOIHOIO KpUcTasia?

A. Canduposas nomioxka (Al203), n-GaN, InGaN/GaN (aktuBHast o6macts), p-AlGaN, p-GaN.

b. Candwuposas nomioxka (Al203), p-GaN, p-AlGaN, InGaN/GaN (aktuBHas o06macts), n-GaN.
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B. Canduposas momnoxka (Al1203), n-GaN, p-GaN, InGaN/GaN (aktuBHas 061acTh).

I'. Canpuposas nmommoxkka (Al1203), n-GaN, p-GaN.

20. Dra Texnonoruss OLED ucnonb3yloT CIeAyoIyo apXuTeKTypy: n300pakeHne MOoANUKcenen
CKJIaIbIBaeTCsl (KpacHble, CHHHUE UM 3€JIEHbIe 3JIEMEHTHI B KaXKIOM IHKCeNle) BEPTUKAIBHO BMECTO TOTO,
4yTOOBI pacroyiaraTbcs psioM, Kak 3710 npoucxoauT B JKK-mucriee minm 3neKTpOHHO-Ty4eBOH TpyOKe.
KaxpIM 371eMEeHTOM MOAMUKCENS MOKHO YIIPaBJIATh HE3aBUCUMO. L[BeT nukcens MOXeT ObITh OTperyiu-
POBaH MPH U3MEHEHUH TOKA, IPOXOJIAIIETO Yepe3 TPH LBETHHIX dJIeMeHTa?

A. SOLED.

b. FOLED.

B. TOLED.

I. PHOLED.

14.1.2. Bonpocs! AJ151 NOATOTOBKH K NPAKTHYECKUM 3aHATHAM, CEMHHAPaM

1. KuaxodazHas snuTakcusi, MOJIEKYJIIPHO-ITyYKOBasl SMUTAKCHS, ra30(a3Has SIUTAKCHSL.

2. OMU4eCcKHE KOHTAKTBI CBETOAMOIHOIO KPUCTAJIJIA U ONITUYECKU IPO3payHbIe 3JIEKTPOIPOBOIS -
1€ MaTepuabl.

3. IlnanapHble U BEpTUKAIbHBIE CBETOAUOAHBIE KPUCTAIIIBI.

4. CBeToAMOAHBIN Ki1acTep, CBETOMOIHBIA MO/YJIb, UHTEIPajbHbIE U MOHOJIUTHBIE CBETOIMOTHBIE
MaTpULBI.

5. MeToapl IpUroTOBIEHUS TIOMUHO(DOPHBIX KOMIO3HUIMM, METO/Ibl HAHECEHUSI JIIOMUHO(POPHBIX
KOMIIO3ULUH.

14.1.3. Tembl 0IPOCOB HA 3aHATHAX

1. XKunkodaszHas snuTaKcHsi, MOJIEKYIIIPHO-ITYYKOBAasl SIUTAKCHUs, ra3oa3Has SMUTAKCHSL.

2. OMHUYeCcKHe KOHTAKThl CBETOJMOIHOTO KPUCTAIIA U ONTUYECKHU MPO3PAYHbIC IIEKTPOIPOBOIS-
1€ MaTepuabl.

3. IlnanapHble ¥ BepTUKAIbHbBIE CBETOANOTHBIC KPUCTAILIIBI.

4. CBeTOOMOAHBIN KIacTep, CBETOANOIHBIN MO/Y/Ib, UHTETPaIbHbIE U MOHOJIUTHBIE CBETOJUO/IHBIE
MaTpHIIbI.

5. Meroapl NpUTOTOBIIEHUS JIFOMUHO(OPHBIX KOMIIO3ULMHI, METO/bI HAHECEHUS JTFOMUHO(OPHBIX
KOMIIO3U LU .

14.1.4. 3auér
. LPE smimrakcus?
. MBE snurakcus?
. MOVPE smmrakcus?
. Meron CVD snurakcun?
. Metog MOCVD snurakcuu?
. Meron HVPE snurakcun?
. Meton PVD »smurakcun?
. Kakue Tumnel cBETOAMOIHBIX KPUCTAIIIIOB MO CTPYKTYPE BbI 3HAETE?
. Chip-on-Board 310?
0. Glob Top 310?
1. 3a cuér yero MOCTUTAETCS TMOBBIIIEHHWE BBIBOJA CBETA M3 KPUCTAJIa Yepe3 OMHYECKHE KOH-

—_—— 0 00 1 O\ N N WD

TaKThI?

12. Lift-off a10?

13. LED Filament 310?

14. B uém 3aximrodaeTcsi IpOPBIB B CBETOAMOIHON OOJIACTH CBA3aHHBIM CO CBETOAMOA0M XLamp
XD16?

15. Knaccudukarus cBETOIMOAOB 110 MOIITHOCTH?

16. MoOHONUTHBIE U UHTETPATIbHBIE CBETOUOIHBIE MATPHULIbI?

17. CtpykTypa CII0EB CBETOAMOAHOTO KpHUCTaJIIa?

18. Meto/bl HaHECEHUS JTIOMUHO(OPHOM KOMIO3UIINN?

19. Marepuainsl 1151 OTBOJIA TEIJIa OT KpUcTayia?

20. Texuonoruu usrorosiaeHuss OLED gucmnees?
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14.2. TpeGoBaHHs K OLCHOYHBIM MATEPHAJIAM JJISl JIUI] C OTPAHHUYCHHBIMHU BO3MOKHOCTAMH

310POBbS U HHBAJINI0B

st mui ¢ orpaHUYEHHBIMU BO3MOKHOCTSIMU 3/I0POBbSI M1 MHBAJIHMJIOB MPEAYCMOTPEHBI JOTOIHU -
TeJbHbIE OLIEHOYHbIE MaTepHUaIIbl, IEpeUeHb KOTOPBIX YKa3aH B Tabnuue 14.
Tabmuua 14 — JlomoMHUTENBHBIE MaTepHallbl OLICHUBAHUS ISl JIUIl C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMU

3JI0pPOBbsI 1 HHBAJIHJIOB

Kareropuu
00y4arommxcs

Bup! JONOTHATEBHBIX OIEHOYHBIX
MaTepuaioB

@®OopMBI KOHTPOJISL U OI[CHKH
pe3yabTaTOB 00yUCHUS

C napyueHusmMu
ciyxa

TecTbl, MUCEMEHHBIE CAMOCTOSITEIIEHBIC
paboThI, BOTIPOCHI K 3a4eTy,
KOHTPOJIbHBIE pabOTHI

[IpenMy11eCTBEHHO MMCHMEHHAs
IIPOBEPKa

C HapymeHHIMHU
3peHus

CobecenoBanue 1Mo BOIpOcaM K 3a4eTy,
OIPOC 0 TEPMHHAM

[TpenMyIIeCTBEHHO yCTHAs TIPOBEPKa
(MHIUBUYaTbHO)

C napyueHusMu
OIIOPHO-
JIBUTATEIILHOTO
armapara

Perienue qucTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIE Pa0OTHI, MUCbMEHHbIE
CaMOCTOSITENIbHBIE PabOTHI, BOIIPOCHI K
3a4eTy

HpeI/IMyIJ_[eCTBCHHO JUCTaHIIMOHHBIMHA
METOAAMU

C orpaHUYEHUSIMH I10
00LIEMETUIIMHCKUM
MOKA3aHUSM

TecTbl, MICEMEHHBIE CAMOCTOSTENLHEIE
paboThl, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE PAOOTHI, YCTHBIE OTBETHI

[IpenmyecTBEHHO TPOBEPKa
METO/IaMU UCXOS U3 COCTOSIHUS
o0ydJaromierocst HA MOMEHT ITPOBEPKHU

14.3. MeTroauyeckue peKOMEHIAUMHU 110 OLEHOYHBIM MATEPHAIaM JIsl JIUL C OTPAHUYEHHBIMH
BO3MOKHOCTSIMU 3/10POBbSI 1 HHBAJIN/I0B

Jnis nui ¢ orpaHUYEeHHBIMH BO3MOXKHOCTSIMHU 37I0POBBSI M MHBAIUIOB TPEAYCMAaTPHUBACTCS JI0-
cTynHas (hopMa MpeoCTaBICHUS 3aJaHUH OLIEHOUHBIX CPEJICTB, @ UMEHHO:

- B reyaTHou (opme;

- B IIeyaTHO! (hopMe ¢ YBETHMUYEHHBIM HIPUPTOM;

- B (hopMe INIEKTPOHHOTO TIOKYMEHTA;

- METO/IOM YTEHUS ACCUCTEHTOM 3a/1aHUs BCIYX;

- IIPEJOCTABJICHUE 3a/1aHUs C UCTIOJIb30BAaHUEM CYpPJIOTIEPEBO/IA.

Jlunam ¢ OrpaHWYEeHHBIMH BO3MOXKHOCTSIMU 3/I0POBbSI M MHBAIHMIAM YBEIHMYUBACTCS BpEMs Ha
HOJ'OTOBKY OTBETOB Ha KOHTPOJIbHBIE BOIPOCHL. [l TakKUX 00y4aroIuXcs MpeycMaTpuBaeTCsl JOCTYII -
Hast popmMa MpeoCTaBICHHS OTBETOB HA 3a/1aHUs, @ IMEHHO:

- IUCbMEHHO Ha Oymare;

- Ha0Op OTBETOB Ha KOMITBIOTEPE;

- HabOp OTBETOB C UCHOJIb30BAaHUEM YCIIYT ACCUCTEHTA;

- MIPEJICTABICHUE OTBETOB YCTHO.

[Tponienypa ornieHHBaHUs pe3yIbTaTOB OOYYEHMs JIMIl C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 3/10pO-
Bbsl 1 MHBAIHJIOB IO JUCUUIUIMHE TPEIyCMaTPUBACT MPEIoCTaBIeHne HHopManuy B popMax, aaarnTH -
POBaHHBIX K OTPAHUYECHHUSAM HX 3A0POBbS U BOCIPUATHS HH(POpMALIUK:

JL1s1 i1 ¢ HApYIIEHUSIMH 3PeHust:

- B (hopMe 3NIEKTPOHHOI'O IOKYMEHTA;

- B IIeYaTHO! (hopMe yBEIMUEHHBIM HIPUPTOM.

JList M1 ¢ HapyLIeHUusIMH CJIyXa:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU opme.

JLst M1 ¢ HapyLIeHUsIMU OIIOPHO-ABUTaTeJILHOIO0 annapara:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU hopme.

ITpn HEOOXOMUMOCTH TS JIUL] C OTPAaHUYEHHBIMHU BO3MOXHOCTSIMU 3/I0POBbs U MHBAJIUI0B IpOLIE-
Jypa OILICHUBAHUSI PE3yIbTaTOB 00yUEHUsI MOXKET MPOBOAUTHCS B HECKOIBKO ITAIOB.
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