MHMUHUCTEPCTBO OBPA30BAHUA 1 HAYKUA PO
degepaibHOE TOCYAAPCTBEHHOE 0I0/kKeTHOe 00pa3oBaTe/IbHOE yUpeXXieHHe BhICIIero 00pa3oBaHus

«TOMCKUI I'OCYIAPCTBEHHEBIV YHUBEPCUTET CUCTEM
YITPABJIEHVA 1 PAIVOSJIEKTPOHUKIN »

(TYCYP)
YTBEPXAHO
ITpopekTop 110 yuebHOI paboTe
II. E. TposiH
«__» 20 r

PABOYAS ITPOTPAMMA YUEBHOW IV CLINITJINHBI
IToynpoBoAHUKOBAs CBETOTeXHUKA

YpoBeHb OCHOBHO# 00pa3oBare/ibHOM MporpaMmbl: bakanaBpuar

Hanpagnenue noarotoBku (crnenyanbHOCTh): 11.03.03 KoHcTpyHpoBaHue U TEXHOIOTMSA 3/1eEKTPOHHBIX
CpeACTB

[Tpodub: TexHom0rus 31€KTPOHHBIX CPEACTB

dopma oOyueHUs: OUHAA

dakynsreT: PK®, PagnokoHCTpyKTOpCKHH (haKyabTeT

Kadeznpa: PATOM, Kadeapa paju03/1eKTPOHHBIX TEXHO/IOTHI U 3KO/IOTHUECKOr0 MOHUTOPHUHT A
Kypc: 4

CemecTp: 7

YueOHbIi 1i71aH Habopa 2016 roga

PacripezsienieHre pabodero BpeMeHH

Ne Bugpl yueOHOM fieTeTbHOCTH 7 cemecCTp Bcero EvHunb
1 Jlekuu 18 18 4acoB
2 [IpakTrueckue 3aHATHSA 36 36 4yacoB
3 JIabopaTopHble 3aHSTHS 8 8 4yacoB
4 Bcero ayauTOpHBIX 3aHITUM 62 62 yacoB
5 CamocTosiTesibHast paboTa 82 82 yacoB
6 Bcero (6e3 3k3ameHa) 144 144 4acoB
7 IToaroroBka u ciaua 5K3aMeHa 36 36 JacoB
8 OO0r11ast TPYyZJ0EMKOCTh 180 180 4yacoB
5.0 5.0 3.E

OK3aMeH: 7 ceMeCTp

Tomck 2016
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Paccmotpena u omoOpeHa Ha 3aceJaHuu Kadeapsl
nporokon Ne 45 ot « 17 » 5 2016 1|

JINCT COTJIACOBAHUM
Pabouass mporpamMma cocTaBlieHa C yueTtoM TpeboBanmii PenepanbHoro I'ocymapcTBeHHOTO

oOpa3oBarenlbHOTO CTaHfapTa Bbiciiero obpaszoBanus (PT'OC BO) mo HampaBaeHWIO TIOATOTOBKH
(cnetmanbHoCcTH) 11.03.03 KOHCTpyMpOBaHWe U TEeXHOJIOTUSI 3/IEKTPOHHBIX CPE/CTB, YTBEp)KIEHHOTO
2015-11-12 ropa, paccMOTpeHa Y yTBep>kK/ieHa Ha 3aceflaHru Kadeapsl «___ » 20__ ropa,

TPOTOKOJ Ne

Pa3paboTumku:

Houent kad. POTOM kad. POTOM

ITpodeccop kad. POTOM kad.
POTOM

3apeaytoiuii Kad. POTOM kad.
POTOM

3aBeayromuii obecreunBarolei Kad.

POTOM

CongarkuH B. C.

Bumucos A. A.

Tyes B. .

Tyes B. N.

Pabouasi mporpaMma coriacoBaHa C (hakyabTeTOM, TIPOGUIMpYIOILel 1 BhIMyCKarollel Kadenpamu

HaripaBJ/ieHUs TT0ATrOTOBKU (CHEL[I/IEIJ'ILHOCTI/I).

Hekan PK®

3aBe/lyIOLIMI BBIMTyCKaroLLeit Kad.
POTOM

OKCIIepThI:

Hotient kad. POTOM kad. POTOM
Houent kad. POTOM kad. POTOM

CornacoeaHa Ha noprane Ne 2518

O3epkuH /. B.

Tyes B. N.

Hecwmenosa H. H.

XpucTrokos B. T.



1. Ilesiu ¥ 3aauM AUCHUILTAHBI

1.1. ITes1 AMCLUIIIUHBI
MOATrOTOBKA  0OakajlaBpa K  CaMOCTOSITe/IbHOM — Mpo(heCcCHOHANIbHOM  IeITe/IbHOCTH B
WCC/IeIOBATeIbCKOM Y TIPOM3BOJCTBEHHOUW cdepe 1o pa3paboTKe W WCCIeOBaHUIO XapaKTePUCTHK
T10J1yTIPOBOAHUKOBBIX CBETOAMO/IOB /ISl OCBETUTE/IbHBIX YCTPOMCTB HOBOTO MOKOJIeHHS

1.2. 3agauy JUCIMIIIAHBI
— 1. 3HaKOMCTBO C (hH3KYeCKUMU OCHOBaMH PabOThI CBETOAMO/A. ;
— 2. V3yyeHre 0CHOBHOI CUCTeMbI TapaMeTPOB TOYTIPOBOAHUKOBBIX UCTOUHHMKOB CBETA.;
— 3. OcBoeHue CpeACTB U3MEPEHUs] OCHOBHBIX CBETOTEXHUYECKUX K KOJIOPUMETPUYeCKUX
rapaMeTpoB.;
— 4. 3HaKOMCTBa C MeTOJaMH UCIbITaHUM MOJTyNIPOBOJHUKOBBIX HICTOYHUKOB CBETa.;
— 5. 3HaKOMCTBO C KnaccuduKalyeil ICTOUHUKOB CBeTa.;

2. Mecto puciuiuiebl B cTpyKType OITIOII

HOucuuruiiHa  «[TonynpoBogHukoBass cBeToTexHuka» (b1.B.JIB.6.1) orHocutcsi K Omoky 1
(BapuaTHBHas 4acTh).

[TpepuiecTByOIMMY  AUCLUMIVIMHAMY,  (OPMUPYIOLMMU  HauajbHble 3HAHUS, SIBJSIOTCSA
clefyrolue  AACUMIUVIMHBL  [lomynpoBOJHMKOBBIE — HAaHOIeTepOCTYKTypel,  CBeTomuozbl U
CBETOTEXHUYeCKHe YCTPOUCTBA.

[TocneayrouymMu AUCLMITIMHAMU SIBJISIIOTCS: BBejeHue B mpogeccuto.

3. TpeGoBaHus K pe3y/IbTaTaM 0CBOEHHS AMCLUILUIUHBI

[Tporecc u3yueHus: AUCLIMILIMHBI HarpaB/ieH Ha ()OpMUPOBaHKe C/IeAYIOLMX KOMIIeTeHLWI:

— OIIK-7 crocoOHOCTbIO YUMTHIBaTh COBpPEMEHHble TeHJEHLMA Ppa3sBUTHSL SeKTPOHUKHY,
V3MEpUTEe/IbHOM M BBIUAC/IUTENIbHOM  TeXHUKM, HH(GOPMALMOHHBIX TEeXHOJOTMH B  CBOel
npogeCCUOHA/ILHOU JleATeIbHOCTH;

B pesynbrare n3yuyeHus JUCLMIVIMHBI CTYAEHT JO/DKEeH:

— 3HaTb MUpOBOM YpOBeHb, COBpeMeHHble TeH/EHL|UM DPa3BUTHs U OCHOBHbIe (hH3MYecKHue
SIBJIEHUs, OTpeJessiolfie paboTocrnocoOHOCTh U 3P(EKTUBHOCTb YCTPOMCTB TOMYTIPOBOJHUKOBOU
CBETOTeXHUKU.

— yMmeTb [IpOBOJUTE OLIEHKY OCHOBHBIX [1apaMeTPOB M YUYMUTHIBATh COBPEMEHHbIe TeHZeHLIUU
pasBUTHS YCTPOUCTB IMOJYyTIPOBOJHUKOBON CBETOTEXHUKH TIPY NTPOEKTHPOBAaHUU.

— BAajerb MeTosamMu pacuéTa, MOJE/JUPOBaHUs UM MCCAeJOBaHMH Ha COBPeMEeHHOM
KOHTPOJIbHO-M3MEePUTE/IbHOU U BBIUUC/IUTE/ILHOU TeXHUK.

4. O0beM AMCHUIIMHBI M BUABI YU4e0HO# padoThI
OO6wjasi TPYAOeMKOCTb [UCLMIUIMHBI CcocTaByisieT 5.0 3ayeTHBIX €JUHUIILI M TIpPeACTaBjieHa B
tabmuie 4.1.
Tabmwiia 4.1 — TpyI0eMKOCTb TUCIUIIAHEI

Ne Bugpl yueOHOM fieaTeTbHOCTH 7 cemecCTp Bcero E mvaunb
1 Jlekuyu 18 18 4yacoB
2 IIpakTrUueckue 3aHATUS 36 36 4yacoB
3 | JlaboparopHble 3aHSTHS 8 8 YacoB
4 Bcero ayauTOpHBIX 3aHATUI 62 62 yacoB
5 CamocTosiTesibHas paboTa 82 82 4yacoB
6 Bcero (6e3 3x3ameHa) 144 144 YyacoB
7 [TopgroroBka u caua sK3aMeHa 36 36 yacoB
8 OO0111ast TPY0EMKOCTh 180 180 4acoB
5.0 5.0 3.E
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5. Copepxanue AUCIUILIUHBI

5.1. Pa3jenbl JUCIUIIMHBI U BHABI 3aHATHN

Pazgenbl AUCLUTIIMHBI U BU/IBI 3aHATHUM TPUBe/IeHbI B Tabuiie 5.1.
Tabsura 5.1 — Pa3zaenbl AUCHUIUTMHBI U BUZBI 3aHATUN

s | 2| &
-
s & ¢ 8% &t
= | o | ¢ | & g&8 :E&
Ne HasBanus pa3zesnoB JUCLIUIIIMHBI g % i % g 5 ? %
= 5 2 E | E°0 2 £
= ) S 9 9 e g
Z 3 g | B¢ & =
3, O S
=¥ lc:,‘U CEU
= O
dwusuka paborer C/I. 2 4 0 10 16 OIIK-7
2 |Ilapametps! u xapakTepuctuky CII. 2 4 4 10 20 OIIK-7
3 |ITonyripoBOAHUKOBBIE MaTepHaJbl /IS 2 4 0 9 15 OIIK-7
CA.
4 | MeTozabl 1oTyYeHust 2 4 0 9 15 OIIK-7
TOJTYTIPOBOJHUKOBBIX CTPYKTYP st C/I.
W3nyyatoriye yurbl (KpUCTAsIbI). 2 0 8 14 OIIK-7
6 | KOHCTpYKLMU U TEXHOJIOTUU 2 10 18 OIIK-7
usrotosienust C/.
7 |HeraruBHble 3¢ dektrl B C/. 2 0 8 14 OIlK-7
8 |U3penus nonynpoBOJHUKOBOM 2 10 18 OIIK-7
CBETOTeXHHUKHU, K/lacCUUKaIus,
ocoberHocty ipuMmenenust C/I.
9 | Bormpockl opranu3aiyy pa3paboTok u 2 4 0 8 14 OIIK-7
HOPMAaTHMBHO TeXHUUEeCKast
JIOKyMeHTaLUsl.
Utoro 18 36 8 82 144
5.2. Copep>xaHue pa3/e/ioB JUCLHHUILUIMHBI (10 JIEKIUAM)
Copep>kaHuye paszie/ioB AUCLMIUIMH (T10 JIeKIUsSIM) TIprBefieHo B Tabnuie 5.2.
Tabsura 5.2 - CogepykaHue pa3/esioB JUCLATIIVH (TI0 JIEKIUSIM)
3 5 S
g Sz
=
Ha3sBaHus pasiesio CopepykaHue paszesioB JUCLUIUIMHBI 10 = E %
JIEKLIUSIM s g g
= | B2
= 6 *
7 ceMecTp

1 ®usuka pabotsl C/I.

P-n nepexop, ero sHepreTuyeckue
JiiarpaMMbl B paBHOBECHOM 1
HEPaBHOBECHOM COCTOSIHUU.
OOenHeHHBIN CJIOM, 37IEKTPHUYE CKUE TIOJS
B 00eiHeHHOM cyioe. Pe3Kuii U M/1aBHbIHM
p-n niepexozpl. TomuHa 06eJHEHHOTO
cost. KoHTakTHas pasHOCThb
noteH{uanoB. OOpaTHBIN TOK p-n

N

OIIK-7
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riepexoza, ero cocrapstonie. BAX p-n
nepexozia. lmxekuus HocuTener 3apsiza.
[eTeporniepexo/ibl U UX 30HHBIE
JvarpamMMbl. PekoMOvHanus, ee
MexaHu3MbI. CKOPOCTh PeKOMOMHALIMY U
BpeMsI )KU3HU HOCUTeJer 3apsifa.
W3nyuarenbHasi peKOMOUHALHS.
CBeTOBBIBOZ, U3 KPUCTAJIIA.

HToro

2 Tlapametps! U xapakrepuctuku CII.

BAX — pabouwnii psiMoii TOK U TIpsIMOe
TnajieHue HamnpsDKeHus1, paccerBaeMast
MOILIHOCTb U MOILIHOCTb (TIOTOK)
nsnyvenust. CrieKTpanbHas
XapaKTepUCTHKa, CHjla CBeTa, AuarpaMmma
HarpaB/IeHHOCTH U3/TyueHUs,
CBETOBBIXO/. MeTo/ bl M3MepeHUs U
o6pabotku pesynbratoB (BAX, BTAX u

Ap.).

Htoro

OIIK-7

3 IlonynpoBOJHUKOBBIE MaTepUaslbl

ans C.

Apcenug rannus (GaAs), TBépabie
pactBopsl AIIIBV, nutpugst AIIIN, u gp
3oHHas cTpykTypa. OcobeHHOCTH
pPeKOMOVHALIMY B HEMPSIMO30HHBIX
NO/TyIIPOBOJHUKAX. [IBOHBIE
reTepoCTPYKTYPbI M CBEPXPELIETKY.

HToro

OIIK-7

4 MeTo/bl TIOSTyUeHust
TO/TyTIPOBOJHUKOBBIX CTPYKTYP AJIs

CII.

Ouddysus npumeceid, xxugkoQasoBast
SMUTAKCHS, SMUTAKCHaTbHOe
Hapall[MBaHUe U3 MeTa/lJI00praHuyeCcKrX
COeZIMHEeHMI,MOJIEKY/ISIPHO ITy4KOBast
snuTakcysi. Oco6eHHOCTH MPOLIeCCoB,
MOCTPOCTOBast 00paboTKa.

HNToro

OIIK-7

5 N3nyuatolijye unnbl (KpUCTA/IIbI).

Turibl akTUBHOM 06/1acTu (p-n-miepexof,
reTeporiepexo/, JBOMHast
reTepoCTpykTypa). [laHapHsbIi umr,
«Flip-chip», BepTHKa/bHbIAUMT).
Tomonorusi oMuUeCcKuX KOHTaKTOB.
MeTozbl OBBILIEHMsI CBETOBBIX0/a
(cTpyKTypU3aliusi CBeTOBBIBOASIIIIEH
MOBEPXHOCTH, 3epKana bparra).

HToro

OIIK-7

6 KOHCTpPYKLMU U TEXHOIOTUU
nsrotoBnenust C/.

Turnel kopriycos CII. ITocazka Kpucrania
Ha TeIJIO0TBOJ, Pa3BapKa BbIBO/IOB,
CBeTOBBLIBOJALLAA JIMH3A.

HNToro

OIIK-7

7 HeratuBHble 3¢dexts B C/I.

PactekaHue TOKa, «CTOI»-C/0U. DPPeKT
«CTSATMBaHUS» TOKA, BIMSIHHE TOIIOJIOTUU
KOHTaKTHOM MeTannu3aluu. BavsHue

OIIK-7
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BHEIIHUX ()aKTOPOB Ha XapaKTePUCTUKHU
CA. Hderpaganusi XxapakTepyUCTUK U
rapameTpoB.
Nroro 2
8 M3penvs monynpoBOJHUKOBOU Knaccudukarwysi, 0coOeHHOCTH 2 OIIK-7
CBETOTEXHHUKH, K/IaCCU(PUKaLuS, ripumeHenus C/I.
ocobenHnocty npumeHenus ClI. Vitoro 7
9 Boripochl opraHv3anyy pa3paboTok | Borpock! opraHu3anuu pa3paboTok 1 2 OI1K-7
Y HOPMAaTMBHO TeXHUYeCKasi HOPMAaTMBHO TeXHUUYeCKas
JIOKyMeHTaLysl. JIOKyMeHTaLusl.
Nroro 2
Wtoro 3a cemecTp 18

5.3. Pa3pgenbl AMCHMILVIMHBI ¥ MeXX/JUCHUIUIMHAPHBIE CBSA3M C 00eCrneurBaIUMHU (Mpe/bIAyIMH)
U o0ecreunBaeMbIMH (MOC/IeYIOIAMH) JUCHHUIUTHHAMHA
Pazgenbl AUCHMIUIMHBI U MEXIUCIUTUIMHAPHBIE CBSA3U C 0becrieunBarOmUMy (TIpebIAyIIiMU) U
obecrieuriBaeMbIMH (TT0C/IEIYIOIIMMU) JUCLIATTMHAMM TIPe/ICTaB-/IeHbl B Tabwviie 5.3.
Tabnuiia 5.3 - Pa3genbl AUCLUTITMHBI M MEXKJUCIMIIMHAPHBIE CBSI3U

Ne pa3ziesioB JaHHOM JUCIUTUIMHBI, [J1sI KOTOPBIX He0bXoaumo
Ne| HanMeHOBaHHe JVCLIATUTHH n3yueHre 00eCcrieuyrBaroluX U 00eCcreunBaeMbIX AUCIIUTIAH

1 2 3 4 5 6 7 8 9

[IpeaiecTByoOLLMEe JUCLUATITUHBI

1 | I[TonyrpoBogHUKOBEBIE

+ + + + + + + + +
HaHOTeTepOCTYKTYPbI
2 | CBeTOAMOABI U
CBETOTeXHUYeCKHue + + + + + + + + +
YCTPOMCTBa
[Mocnenytomye JUCLUIIIUHEIL
1 |BBegeHue B ipodeccuro + + + + + + + + +

5.4. CooTBeTCTBHE KOMIIeTeHIUH, ()OPMUPYeMBbIX NP U3yYeHUH JUCIHUIUIHHBI, U BU/I0B 3aHATHI
CooTBeTCTBME KOMITeTeHI[MM, (OPMUPYyeMbIX TPH WU3YYeHUU [OWCLUIUIMHBI, U BUJOB 3aHSATHI
nipeZicTaBeHo B Tabsuile 5.4
Tabmuma 5. 4 — CoOTBeTCTBHE KOMIETEeHI[MM W BH/OB 3aHATHH, (OPMHUDYEMBIX TIPU H3yUeHUU
WCLIUTIIUHBI

Buppbl 3aHATHI

KomneTeHiyn
Jlekiuu
[IpakTrueckue 3aHATHUS

JlaboparopHble 3aHSATHS
+ |CamocTosiTesibHasi paborta

OIIK-7 +

+
+

6. IHTepaKTUBHBIE MeTOABI M (OPMBI OpPraHU3aIUU 00yYeHHs
He npegycmorpeno PYII
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7.

JIabopaTopHbIiH MPAKTHKYM

Copep>kaHue J1abopaTopHbIX paboT MprBeieHo B Tabwie 7.1.
Tabmura 7. 1 — Copeprkanue 1abopaTOpHBIX paboT

3 <]
& ZE
3 = =
Z 5
> o
Ha3Banus pa3enoB Copep)xaHue 1abopaTopHbIX paboT z v =5
= | &
2 5
= S
7 ceMecTp
2 [Tapametpsl u xapakrepuctuku CI. |V3mepeHue 1 00paboTKa rapaMeTpoB 4 OIlIK-7
BOJIETAMIIEPHOMN XapaKTepUCTUKU
C.M3yueHue TeMIiepaTypHOM
3aBucuMoctu BA X . M3mepeHue
CBeTOBOIO I0TOKa, cuiibl cBeTa 1 KCC
C.MccnepoBanne TemnepaTypHOU
3aBuUCcKMMOCTH cuibl cBeta C/l.M3mepeHue
CrHeKTpaJbHOU xapakTepuctuku Cll,
orpe/ieJieHUe LIBeTOBOW TeMIlepaTyphl,
KOOpZUHAT LiBeTHOCTU.VI3MepeHue
KaH/ie/1-aMIIePHOM U JIFOMeH-aMIepHOU
3aBucuMocTtu.Onpesenienue KIT u
CBETOBBIXO/a.
Ntoro 4
6 KOHCTPYKLMU U TeXHOIOTUU N3mepeHne KaH/ie/1-aMITepHOM OI1K-7
usrorosenus CII. xapakTepucTtvku C/I pa3HbIxX
KOHCTpyKUMit.MccnenoBaHue
alIUTUBHOCTHU CBETOBBIX XapaKTepUCTHK
CBETOAMOAHBIX YCTPOMCTB: KIacTephl,
MaTpULIbL.
Ntoro 2
8 M3pnenuist omyTrpoBOJHUKOBOM N3mepeHue cBeTOBbIX XapakTepucTuk MC 2 OIIK-7
CBETOTEXHUKH, KIacCU(pUKaLys, MIPOKeKTOPHOI'0 THUIIA.
ocobenHocty nipumeHenust C/I. Vtoro 2
Wtoro 3a cemectp 8
8. IIpakTuyeckue 3aHATUA
Copiep>xaHue MpakTHUeCKUX paboT npuBezeHo B Tabnuie 8.1.
Tabnuiia 8. 1 — CojepskaHre MpakKTUYeCKHUxX paboT
) g =
E 4
S = =
Z > &
Ha3saHus paszesnos Copep>kaHrie IpaKTUUECKUX 3aHATUMN § o =2 QE
=
= | 2
- Chs
7 cemecCTp
1 ®wusuka pabotsr C/. P-n nepexop v ero sHepretTuyeckue 4 OIIK-7

muarpamMmbl. BAX p-n

niepexozia. VIHXeK1just HocuTeneu
3apspa.MsnyyarenbHas
pekomOurHaLus. CBeTOBLIBO/L, U3
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KpHCTasa.

HToro

2 ITapametps! u xapakrepuctuku CII.

BAX.Mo1jHOCTb (TIOTOK)
u3nyuenus.Cuia cBeTa, AuarpaMMa
HarpaB/IeHHOCTH

u3nyuenus. CrieKTpasbHast
XapaKTepUCTHKA.MeTozibl U3MepeHust U
obpabotku pe3ynsTatoB (BAX, BTAX u

Ap.).

HNToro

OIIK-7

3 IlosnynpoBOJHUKOBBIE MaTepUaslbl

Ansa CA.

GaAs, AIIIBV, AIIIN u ap.3oHHas
CTPYKTYypa./|BoiiHbIe TeTepOCTPYKTYPhI U
CBEPXPEeLIETKU.

HToro

OIIK-7

4 MeTo/pbl TIOSTyUeHUst
TO/TyTIPOBOJHUKOBBIX CTPYKTYP /IS

CII.

Ouddysus npumeceid.’Kuakogasosas
SMUTaKCHUs. OMUTaKCHUa/IbHOEe
Hapall[MBaHUe U3 MeTa/lJI00praHuyeCcKrX
coeZiiHeHM1. MomeKyJsIspHO MyuKoBast
snuTakcysi.OcobeHHOCTH MPOLIeCCoB,
MOCTPOCTOBast 00paboTKa.

HNToro

OIIK-7

5 N3nyuatolijye unnbl (KpUCTA/IIbI).

Turme! akTUBHOM 00macTu. I11aHapHBIHI
yurl, «Flip-chip».BepTukanbHbiii
yur. Toronorus oMu4ecKux
KOHTaKTOB.MeTo/bI TOBBILLIEHUS
CBeTOBBIXO/a.

HToro

OIIK-7

6 KoHCTpyKLMM M TEXHOJIOTUU
usrorosenus CII.

Turnel kopniycoB CII.MoHTax KprcTasia
Ha Tery100TBOog,.CBapKa MpOBOIOKOU
KOHTaKTOB KpUCTaia U
koprtyca.Crioco0bl repmMeTH3auy
Kpucrasia. CBeTOBbIBOASALLAs JIMH3A.

Htoro

OIIK-7

7 HeratuBHble 3pdektnl B C/I.

PacrekaHnue Toka, «CTOM»-C0U. DPdeKT
«CTArMBaHUs» TOKa.B/usiHMe Toronoruu
KOHTaKTHOM MeTainu3aluu. BavsHue
BHEIITHUX ()aKTOPOB Ha XapaKTePUCTUKHU
C.derpapmaiys xapakKTepUCTHK U
rapamMeTpoB.

HToro

OIIK-7

8 U3penus nonynpoBOHUKOBOM
CBETOTEeXHUKH, KIacCU(pUKaLys,
ocobenHocty nipumeHenusi C/I.

Knaccudukaiysi, 0cobeHHOCTH
nipumeHenus C/I.

HNToro

OIIK-7

9 Borpochkl opraHu3aiuy pa3paboTok
Y HOPMaTUBHO TeXHUYeCKast
JOKyMeHTaL[Hsl.

Bormpoce! opranu3arnun pa3paboTok u
HOPMAaTHBHO TeXHUUeCKasi JOKyMeHTal[1si

HToro

OIIK-7

Wtoro 3a cemecTp

36
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Buzpl camocTosiTeNIbHOM paboThl, TPYA0EMKOCTh U (hopMUpyeMble KOMITeTeHLIUH TIpeJCTaB/eHbl B

tabmure 9.1.

9. CamocrosiTesibHast padoTa

Tabmuia 9.1 - Bujibl caMocTosiTesIbHOM paboThI, TPYI0EMKOCTb U (JOPMHUPYeMble KOMITeTeHLIUH

r3yuyeHue Tem (BOIPOCOB)

A <
3 =
o QE) E
Buibl caMOCTOSTeILHOM = > D
Haseanwust pa3nenoB g " = DOpMBI KOHTPOJIS
paboThI 3 § 4
=S a =
o o 2
= o
7 ceMecTp
1 dusuka paborsr C/I. [Togroroeka K 2 OIIK-7 Ornpoc Ha 3aHATUSIX,
MpaKTUYe CKUM 3aHATUSM, Otuer o
ceMHHapam MHJVBUlyaJlbHOMY
CamocrosiTesibHOE 7 3aJjaHMI0, BEICTYTI/IeHMe
r3yuyeHue Tem (BOIPOCOB) %OK”M) Ha 3aHATIH,
TeopeTuueCcKoi YacTu OHCIIEKT
Kypca CaMOTOJTOTOBKH
ITpopaboTKa JeKIIMOHHOTO 1
Marepuasa
Ntoro 10
2 ITapameTpsl U [ToaroroBka K 2 |OIIK-7 Orpoc Ha 3aHATUSIX,
xapaktepuctuku C/I. MpaKTAYe CKUM 3aHSATUSIM, Otuet 1o
ceMHHapam VHJVBU/lyaJIbHOMY
CamocrosiTesibHOE 5 3ajjaHiio, BhICTyI/IeHHe
r3yuJeHue TeM (BOIIPOCOB) %OKMA) Ha 3aHATHH,
TeopeThueCcKOr 4acTu OHCIIEKT
Kypca CaMOMOAroTOBKY, OTUeT
1o jlaboparopHoii paboTte
ITpopaboTKa JIeKIMOHHOTO 1
Marepuasna
OdopmiieHre 0TUETOB TI0 2
nabopaTtopHbIM paboTam
Ntoro 10
3 IlosnyrpoBOJHUKOBBIE [ToaroroBka K 2 OIIK-7 Ornpoc Ha 3aHATUSIX,
Marepuassbl g C/I. MPaKTUYECKUM 3aHSATUSIM, Ortuet 110
ceMHHapam WHJVBUlyaJIbHOMY
CamocrosiTenbHOe 5 33/1aHHI0, BhiCTyIIIeHMe
Ha 3aHITUU
r3yuyeHue TeM (BOIPOCOB) %oma,q) a3a ’
TeopeTH4eCKOM YacTh OHCTIEKT
Kypca CaMOTMOATOTOBKH
ITpopaboTKa JeKIIMOHHOTO 2
Marepuasa
HToro 9
4 MeTo[bl TI0/TyYeHUs IToaroroBka K OIIK-7 Onpoc Ha 3aHATHSIX,
TOJTyTIPOBOJHUKOBBIX MpaKTAYe CKUM 3aHSATUSIM, Otuet 1o
cTpykTyp s C/. ceMHHapam VH/UBU/yalIbHOMY
CamocTosiTennbHOe 5 33/1aHuI0, BriCTyneH1e

(moksag) Ha 3aHSTHUH,
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TeopeThueCKoOl 4acTu

KoHcriekT

Kypca CaMOTMOJTrOTOBKH
ITpopaboTKa JIeKIOHHOTO 2
Marepuasna
Ntoro 9
5 M3nyJaroriue yuribl ITogroroeka K OIIK-7 Ornpoc Ha 3aHATUSIX,
(KpucTtasibr). MpaKTUYe CKUM 3aHATUSIM, Otuer 1o
ceMHHapam WHJVBUlyaJlbHOMY
CamocrosiTenibHOe 5 33/1aHHI0, BhiCTyIIIeHMe
K Ha 3aHITUU
r3yuJeHue TeM (BOIIPOCOB) %O 1371) Ha 3 ’
TeopeThueCKOr 4acTu OHCTIEKT
Kypca CaMOTOJTOTOBKHU
[TpopaboTKa JeKIIMOHHOTO 1
Marepuasa
HToro 8
6 KoHCTpyKLMY U [ToaroroBka K OIIK-7 Ornpoc Ha 3aHATUSX,
TeXHOJIOTHUH MpaKTAYe CKUM 3aHSATUSIM, Otyet 1o
usrorosenus CII. ceMUHapam WHIWBUyaIbHOMY
CamocTosiTesibHOE 5 3ajjaHiio, BhICTy/IeHHe
r3yuyeHue Tem (BOIPOCOB) %oxna,q) Ha 3aHATIN,
o HCIeKT
TeopeThYeCKOM 4acTH OHCTIE
Kypca CaMOMOAroToBKY, OTUeT
1o jlaboparopHoii paboTte
ITpopaboTKa JIeKIOHHOTO 1
Marepuasa
OdopmreHue 0TUETOB T10 2
nabopatopHbIM paboTam
Ntoro 10
7 HeratuBHbIe 3(pdekTrl B | [TogroToBKa K 2 OIIK-7 Onpoc Ha 3aHATHSIX,
CA. MPaKTUYEeCKUM 3aHATUSIM, Otuer 1o
ceMHHapam VHJVBU/1yaJIbHOMY
CamocrosTenbHOe 5 33/1aHuI0, BhiCTynieHye
r3yuyeHue Tem (BOIPOCOB) %oma,q) Ha 3aHATH,
TeopeTHYeCKOM YacTh OHCTIEKT
Kypca CaMOMO/TrOTOBKH
[TpopaboTKa JIeKIIMOHHOTO 1
Marepuasna
HToro 8
8 N3nenus ITogrororka K OIlIK-7 Ornpoc Ha 3aHATUSIX,
T0JTyTIPOBOAHUKOBOM TpaKTUYe CKUM 3aHATUSM, Otuer o
CBETOTEXHUKH, ceMHHapam VMHJVBU/lyaJIbHOMY
K/1accudurKanus, CaMOCTOSITE/TEHOE 5 3a/laHuto, BeicTyrninenue
0Cc0OeHHOCTH u3yueHue TeM (BOMPOCOB) %oma,q) Ha 3aHATUH,
npumenenis CJI. TeopeThueCKoOl 4acTu OHCIIEKT
Kypca CaMOTMOAroTOBKH, OTUeT
110 JlabopaTopHoi paboTe
[TpopaboTKa eKIIMOHHOTO 1

Marepuana
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OdopmiieHre 0TUETOB TI0 2
nabopaTopHbIM paboTam
Utoro 10
9 Boripocs! opranu3aumu | [TogroroBka K 2 OIIK-7 Ornpoc Ha 3aHATUSIX,
pa3paboToK u NPaKTUYeCKUM 3aHATHSM, Otuer no
HOPMaTHUBHO TeEXHUYeCKasl | cCeMUHapaM VIH/IUBU/lya/IbHOMY
JIOKYMeHTaLusl. CaAMOCTOSITE/TEHOE 5 3a/jaHuto, BeicTyrieHve
v3y4JeHre TeM (BOIIPOCOB) %(,qoma,q) Ha 3aHATIH,
TeopeTUYeCKOM 4acTH OHCTIEKT
MOTO/IrOTOBKH
Kypca CaMOII0Ar0TO
ITpopaboTKa JeKIIMOHHOTO 1
Marepuasna
HToro 8
Wtoro 3a cemecTp 82
[ToaroroBka K 3K3aMeHy 36 OK3aMeH
Ntoro 118
9.1. TemblI J/151 CAaMOCTOSATE/THHOT0 U3yUeHHs TeOpPeTUYeCcKOoi YacTu Kypca
1. TIpsimbie u o6paTtHbie BAX.
2. CBeTOBOI MOTOK.
3. Kpusas cusel cBeta.
4, KonopumeTrpuyeckre XapaKTepUCTHUKH.

5. Metogpel u3MepeHusi U 00pabOTKM pe3y/lbTaTOB 3/EKTPUUECKUX, CBETOTEXHUYECKUX W
KOJIOpUMETpUYeCKUX XapakTepucTuk C/I.
6. OnMTakcHasibHbIe CTPYKTYPbl HA OCHOBe apCeHH/ia rajijivs, MeTO/bl UX U3rOTOBJ/IEHUSI.
7. DnWTakcuhaabHble CTPYKTYPbl HA OCHOBE HUTPU/iA Tajulvsl, METO/bI X U3TOTOBJIEHUSI.
8. [uddysus npumeceii.
9. JKugkodazoBast STUTaKCHsI.
10. DnuTakcyMasbHOe HapalllBaHUe U3 MeTa/lJIo0PraHhueCKUX COeUHeHHUH.
11. MoJeky/nsipHO y4KOBasi SIIUTaKCUS.

12. OcobeHHOCTH MPOLIECCOB, TIOCTPOCTOBast 00paboTKa.

13. Twurbl akTMBHOM 06/1aCTH.

14. Tlnanapsbiii yu, «Flip-chip».

15. BepTukaibHbIN YMII.

16. TomnoJsioryus oMuueCKUX KOHTaKTOB.
17. MeTobl HOBBIIIEHUSI CBETOBBIXO/A.
18. Tumner kopriycos C/.

19. MoHTax KpucTasia Ha Teri00TBO.

20. Cpapka IpOBOJIOKOM KOHTAKTOB KPHUCTa/lIa ¥ KOPITyCa.

21. Crioco0Obl repMeTH3aIi KpUCTaslIa.
22. CBeTOBBIBOZALL[As JIMH3A.

23. PacTekaHue TOKa, «CTOII»-CJIOU.

24. DddekT «cTArMBaHUS» TOKA.

25. BnusiHue TOIOMOrUM KOHTAKTHON MeTa/l/Iu3alivH.

26. BnusHue BHelHUX (aKTOPOB Ha xapakrepuctuku C/I.
27. [lerpagauusi XxapakTepUCTUK U TTapaMeTPOB.

28. Knaccudukanysi, ocobenHocty ipumenenust C/J.
29. Bompocsl opranu3anuy pa3paboToK ¥ HOPMAaTUBHO TeXHUUECKasi JOKYMeHTaLIsI.

30. OHepreTrueckue AuarpaMmsl p-n nepexozga u MKfI.

31. TIpsimast u obpatHast BAX p-n mepexofa.
32. VnxeKuys HOCUTeJIeH 3apsija.
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33. Bugpl pekoMOUHaIMs.

34. BrIBOJ CBeTa M3 KpUCTaslia.

He npenycmotpeno PYII

10. Kypcoeas padora

11. PeiiTHHrOBas cucTeMa JiJisl OL[eHKH YCIeBaeMOCTH CTYAeHTOB

11.1. Ban/ibHbIe OLeHKH /11 3/IeMEeHTOB KOHTPOJIsl
Tabsmura 11.1 — BanbHbIe OLIEHKHU AIJ1s1 37IeMEHTOB KOHTPOJISI

o . MakcumManbHbIN
. MakcumasbHbIU MakcumasbHbIN
DneMeHTHI yueOHOM 0asin 3a mepuof, Bcero 3a
6am1 Ha 1-yro KT ¢ | 6ann 3a nmepuof,
JleaTeIbHOCTH Mexay 2KT u Ha ceMecTp
Havasa ceMectpa | Mexay 1KT u 2KT
KOHelL| cemecTpa
7 ceMecTp
BricTyniienue (#oknaz) Ha 5 5 5 15
3aHATHN
Koncriekr 3 3 4 10
CaMOITO/rOTOBKHU
Ornpoc Ha 3aHATUSAX 2 2 1 5
Ortuer 1o 5 3 2 10
VH/UBU/1yalbHOMY
3a/laHUI0
Ortuert 1o ysabopaTopHO 5 5 5 15
pabore
OTyeT 110 TIpaKTHKe 5 5 5 15
JK3aMeH 30
Hapacraroym utorom 25 48 70 100
11.2. ITepecueT 6a/1/10B B OLIeHKH 3a KOHTPOJ/IbHbIE TOUKH
[Tepecuet 6asIOB B OL|eHKU 3a KOHTPOJIbHBIE TOUKU TIpe/[CTaB/eH B Tabmmie 11.2.
Tabnuiia 11. 2 — ITepecueT 6a//IOB B OLIEHKH 32 KOHTPOJIbHbBIE TOUKU
basnnbl Ha 1aTy KOHTPOIbHOM TOUKH Ouenka
> 90% oT MaKCMMasbHOM cyMMbI 6asinoB Ha gaty KT 5
Ot 70% 10 89% oT MakcMManbHOW cyMMBI 6asioB Ha gary KT 4
Ot 60% 1o 69% oT MakcuMasbHOM cyMMbI OansioB Ha gaty KT 3
< 60% OT MakCMMa/bHOM CyMMBbI OasiioB Ha gaty KT 2

11.3. ITepecuer cymMMbI 6a/IJIOB B TPAAMIIMOHHYIO U MEXX/YHAPOJHYIO OL{€HKY
[TepecueT cymMMbl 6as/IOB B TPaJULIMOHHYIO U MEXYHapOAHYIO OLIeHKY MpeJcTaB/eH B Tabmuie

11.3.

Tabsuna 11. 3 — ITepecueT cyMMbI 6a/7IOB B TPAJULIMOHHYIO U MEKIYHAPOHYIO OLIEHKY

WToroBast cymma 6asios,

Ouenka (I'OC) YUUTBIBAET yCMEIIHO CAaHHBIN Ouenka (ECTS)
JK3aMeH
5 (0T/IMUHO) (3aUTEHO) 90 - 100 A (oTrM4HO)
4 (xopo1Lo) (3auTeHo0) 85-89 B (oueHs xopo11o)
75 -84 C (xopo110)
70 - 74 D (y#0OBI€TBOPUTEJILHO)
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65 - 69
60 - 64 E (mocpencTBeHHO)

3 (YZ0BNeTBOPUTE/BLHO) (3aUTeHO)

2 (HeyZnoB/IeETBOPUTEJILHO) (He

3auTeHo) Hwxe 60 6annos F (Heyz0B1eTBOPUTEIEHO)

12. YuedHo-MeTOAHUECKOE U HH(OPMALIMOHHOE 00ecneyeHne JUCIUILTHHBI

12.1. OcHoBHas 1uTeparypa
1. TlomynmpoBogHMKOBasi CBETOTEXHHMKA: YueOHOe mocobue [1jisi CTYAEeHTOB, OOydJaroImuxcsi 1o
Haripas/ieHuro roArotoBky 211000.62 — KoHCTpyupoBaHve U TeXHOJIOTHsI 3/IEKTPOHHBIX CpefcTB / Tyes
B. N., Congatkun B. C., BumucoB A. A. — 2015. 46 c. [DnekTpoHHbI pecypc] - Pexum focrtyna:
https://edu.tusur.ru/training/publications/5458, cBoO60OAHBIH.

12.2. lono/siHMTe/ILHAA JIMTepaTypa

1. CaeTomuofpl U CBETOJUOAHbIE YCTPOMCTBA: YueOHOe Tocobue /jist CTYeHTOB, 00yUaroIXCs
10 HampasjieHHt0 1noarotoBku 11.03.03 — KoHcTpyrpoBaHue M TeXHOJIOIMSI 3JIEKTPOHHBIX CpefCTB /
Conpatkus B. C., BumucoB A. A., TyeB B. . — 2016. 40 c. [DnekTpoHHBIM pecypc] - Pexxum gocrymna:
https://edu.tusur.ru/training/publications/5954, cBOOOAHBIH.

2. TexHomorusi cOOPKM M MOHTa)ka MOII[HBIX CBETOM3IYUAIOIUX H3Zlesui: YueOHoe mocobue
JUIA  CTYJEHTOB, OOydYaroIuxcsi 1O HarpaeaeHHt0 noaroroeku 11.03.03 — KoHcTpyupoBaHue U
TEeXHOJIOTHS 1eKTPOHHbIX cpenactsB / Tye B. U., BumucoB A. A., Congatkun B. C. — 2016. 33 c.
[DnekTpoHHbIi pecypc] - Pexxum goctyna: https://edu.tusur.ru/training/publications/5953, cBOOOAHBI.

12.3. YueOHo-MeTOJUUECKOE MTOCOOHEe ¥ MporpaMMHoe obecreyeHune

1. TlonynpoBogHMKOBasi CBETOTEXHMKA: MeToAuuecKue yKas3aHUsl MO0 MPaKTUUEeCKOW U
CaMOCTOsITe/IbHOM paboTe 10 JUCLIMTIIMHE /7151 CTyAeHTOB crietanbHoCTH 11.03.03 «KoHcTpynpoBaHue u
TeXHOJIOTHS 3MeKTPOHHBIX cpefctB» / Congarkun B. C., Bumcos A. A., Tyes B. . — 2015. 9 c.
[DnekTpoHHsIM pecypc] - Pexxum goctyma: https://edu.tusur.ru/training/publications/5755, cBo60AHBIH.

2. TlonympoBOAHMKOBas — CBETOTEXHWKAa: MeToAWUeCKHWe yKa3aHUs K  JlabopaTOpHOMY
TIPAKTUKYMy JJisi TIOATOTOBKU OakasaBpoB 211000 «KoHCTpyuWpoBaHWe M TEXHOJIOTHS 3/IEKTPOHHBIX
cpencTBy», podub « TexHomorus 31eKTpoHHbIX cpeacTB» / Tyes B. U., Congatkux B. C., Bunucos A. A.
— 2014. 12 c. [DnektpoHHbIM pecypc] - Pexxum gocrtyna: https://edu.tusur.ru/training/publications/4049,
CBOOOJIHBIM.

12.4. Ba3bl AaHHBIX, HUH(OPMALIOHHO CIIPABOYHbIE U MOUCKOBbIE CUCTEMBI
1. https://edu.tusur.ru
2. http://e.lanbook.com
3. http://elibrary.ru/

13. MarepuaibHO-TeXHHYECKoe ofecrnedeHne JUCHHUITHHBI
MarepuanbHO-TexHHYeckoe obecrieueHre Kad. POTOM u HUNCT TYCYP.

14. ®oHpA 011eHOYHBIX CPEe/ICTB
@OH/I, OLIeHOUHBIX CPe/ICTB IIPUBe/leH B TIPU/IOKeHUH 1.

15. MeToanueckye peKOMeH/aL|H M0 OpraHu3aiui U3ydeHusl AUCLUIIUHbI
be3 pekomeHayu.
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IIpunoxenue 1
MMWHHUCTEPCTBO OBPA3BOBAHUA U HAYKUA P®
deepanbHOE roCyapCcTBeHHOE 0I0/)KeTHOe 00pa3oBaTe/ibHOE yUpeX/eHHe BbICIIero 06pa3oBaHus

«TOMCKWI TOCYIAPCTBEHHBIN YHUBEPCUTET CUCTEM
YIIPABJIEHVS U PAJTMOD/IEKTPOHUKW»
(TYCYP)

YTBEPXIARO
[TpopekTop mo yuebHOM paboTte
I1. E. Tposin
« » 20 r

®OH/] OLIEHOYHBIX CPE/ICTB I10 YUEEHOU AUCILUIIJINHE
ITonynpoBogHMKOBass CBeTOTeXHUKA

YpoBeHb OCHOBHOI 00pa3oBaTe/ibHOM rporpaMmbl: bakanaBpuar

Hanpagnenue noarotoBku (crnenyanbHOCTh): 11.03.03 KoHcTpyHpoBaHue U TeXHOIOTMS 3/1eKTPOHHBIX
CPeACTB

[Mpoduns: TexHo/MOTHs 3TeKTPOHHBIX CPe/ICTB

dopma 0OyueHUs: OUHAsA

dakynsreT: PK®, PagnokoHCcTpyKTOpCKHi (haKyabTeT

Kadenpa: PATOM, Kadeapa paguosieKTPOHHBIX TEXHOJIOTHIA U IKOJIOTHUECKOr0 MOHUTOPUHTA
Kypc: 4

Cemecrp: 7

YuebOHbI# M1aH Habopa 2016 rozga

Pa3paboTumku:
— [HouenT kad. POTOM kad. POTOM Congatkus B. C.
— TlIpodeccop kad. POTOM kad. POTOM Bummcos A. A.
— 3aBepytomii kKag. POTOM kad. POTOM Tyes B. 1.

OK3aMeH: 7 ceMecCTp

Tomck 2016
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1. BBegenue

®onp oreHouHbIX cpeficTB (POC) sBAsIeTCs MPUIOXKEHHEM K paboueid TIporpaMMe AMCIUTUIAHBI
(MpakKTUKW) U TIpeJCTaB/isieT COO0M COBOKYITHOCTb KOHTPOJIBHO-U3MEPHUTETbHBIX MaTepyuasioB (TUIIOBbIE
3a7iau (3aZjaHus1), KOHTPOJIbHBIE pabOThI, TECTHI U JP.) ¥ METOZIOB UX MUCIIOIb30BaHUs, MpefHa3HaueHHbIX
JUIs ©3MepeHUsi YPOBHSI JOCTKEeHHs CTYAeHTOM YCTaHOBJIEHHBIX Pe3y/IbTaToOB 00yueHwUs..

®OC mno gucuuividHe (TNpakTUKe) WCIOMb3yeTCsl TPU MPOBEAEHUM TeKYIlero KOHTPOJIS
yCreBaeMOCTH M IPOMEKYTOUHOM aTTecTalluu CTyJeHTOB.

[TepeueHb 3aKpeIyIEHHBIX 3a JUCLIUIIIMHOM (TIPAaKTHUKOH) KOMIIETEHI[WH MpUBeeH B Tabwie 1.
Tabnuiia 1 — ITepedeHb 3aKpeIIeHHBIX 3a JUCIUTUIMHON KOMIEeTeHLUN

Kog

dopMynMpoBKa KOMITeTeHL[UN

Otarbl opMHUPOBaHUST KOMIIETEHITUM

OIIK-7

CTII0COOHOCTBIO YUUTHIBAaTh COBPEMEHHbIE
TeH/eHLIUYA Pa3BUTHS 3/IEKTPOHUKH,
W3MepUTEeTIbHON U BBIUMC/TUTETbHOU TEXHUKU,
MH(OPMaLIMOHHBIX TEXHOJIOTHI B CBOE
rpodeCCUOHAMBHOM /leITe/IbHOCTU

HomkeH 3HaTb MUPOBOW yPOBEHb,
COBpPeMeHHbIe TeH/IeHLIUA Pa3BUTUS U
OCHOBHbIe (U3MYecKue sIBIeHusl,
orpeesisitoIrie paboToCIIoCOOHOCTh U
3¢ }eKTUBHOCTb YCTPOMCTB
TIOJIyTIPOBOJHUKOBOU CBETOTEXHUKMU.;
HomkeH ymeTb [IpOBOAUTE OLIEHKY
OCHOBHBIX TTapaMeTPOB U YUUTHIBATh
COBpeMeHHble TeH/IeHLIUY Pa3BUTHS
YCTPOWCTB MOTYPOBOJHUKOBOM
CBETOTEXHHMKHU MPU MPOEKTUPOBAHUM.;
HomxkeH Bnagets MeTosamu pacuéra,
MO/IelTMPOBAHUS U MCCIe0BaHUI Ha
COBPEMEeHHOU KOHTPOJIbHO-U3MepUTETbHON
Y BbIUMC/IUTE/TbHOW TeXHUK.;

OO11e XapaKTepUCTHKH T0Ka3aresneld U KpUTepueB

NipYBeZieHbI B TabnuLe 2.
Tabsuria 2 — O61Me XapaKTePUCTHKH TOKa3aTe/iel ¥ KpUTepreB OLIeHUBAHUsI KOMIIETEHIIHIA T10 Taram

OlleHMBaHUA KOMHGTEHL[HFI Ha BCeX JTallaX

Tloka3zarenu u
KPUTEPUU

3HaTb

YmeTb

Bnagets

YPOBEHD)

OTMMUHO (BBICOKMM

Ob6nagaet (hakTHUe CKUMHU
Y TeopeTHYe CKUMH
3HAHUSIMU B TIpeJiesiax
n3yJaeMoii 0bmacTy ¢

OO6sasaeT AMArIa30HOM
MPAaKTUYeCKUX YMEHUH,
TpeOyeMbIX /ISl Da3BUTHS
TBOPUECKHX PELIeHHH,

KonTponupyet paborty,
TIPOBOJUT OLIEHKY,
COBEPILLEHCTBYET JelCTBUS
paboThI

TIOHMMaHWeM TPaHHUI] abcTparpoBaHus
MIPUMEHHUMOCTH nipobsiem
Xopotuo (6a30Bbiii | 3HaeT ¢dakThl, NpuHLUILI, | O6aaeT Arara30HOM BepeTt 0TBeTCTBEHHOCTH 3a

0 (1oporoBbIv

00IIMMU 3HAHUSIMU

yPOBEHbB) TIPOLIeCChI, 00IIHe MpaKTUUeCKUX YMEHUM, | 3aBeplleHue 3a/au B
TIOHATHS B Mpejenax TpeOyeMbIX /ISl PEIIeHUs] | UCC/Ie/JOBaHUH,
r3yuaemoii obsactu orpe/ie/iIeHHBIX MPo0/IeM B | TIPUCIIOCA0/TMBaeT CBOe

o06sacTu ucce[0BaHUs TIOBe/IeHue K
oOcTosiTeNIbCTBaM B
pereHUH TIpo6siemM

YnoenerBoputenbH | O6magaeT 6a30BLIMU OO6saiaeT OCHOBHBIMH PaboraeT nipu ripsiMmoM

YMEeHUSIMH, TpeOyeMbIMU

Ha0JTFOIeHUH

YPOBEeHb) JJ1s1 BBITIOJTHEHUSI TIPOCTBIX
3aja4u
2 Peanu3anus KOMIeTeHI[UH
2.1 Komnerenuusa OIIK-7
OIIK-7: criocoOHOCTBIO YUMTBHIBaTb COBPEMEHHble TeHJEHLMU pasBUTHSL  3/IEKTPOHUKH,
V3MEepUTEe/IbHOM M BBIUMC/IUTENIbHOM  TeXHUKM, HH(GOPMALMOHHBIX TEeXHOJOTMH B  CBOel
15
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ripoceccroHabHOM /lesATeTbHOCTH.

st popMHUpOBaHUS KOMITETEHI[UM HEOOXOAMMO OCYILECTBUTH Psifi ITAroB. DTarbl (JOPMUPOBAHHUS
KOMTIETEHI[UM, TIPUMEHSIeMble [/IsI 3TOTO BW/bI 3aHATHM U WCIO/Nb3yeMble CPeJCTBA OLIEHUBAHMUS
TIpe/iCTaB/IeHbI B Tabsuile 3.
Tabsuria 3 — OTariel HOPMUPOBAHUS KOMIIETEHI[UH U UCITO/Tb3yeMble CPeZICTBA OLeHUBAHUS

W3MepUTeTbHON U
BBIYMC/IUTE/IbHOU
TeXHUKH,
MH(OPMaLMOHHBIX
TeXHOJIOTUW B CBOEM
ripodeccroHanbHON
JiesITe/TbHOCTH

CocraB 3HaTb YMmeTb Bnagets
CopeprkaHue COBpEMEHHbIe TeHJEHLIUM | yUUThIBaTh COBPEMEHHbIe | HaBbIKAMH YUYUTHIBATh
3TaroB Pa3BUTHS 5JIEKTPOHUKH, | TEeHJEHLIUU Pa3BUTUS COBpPeMeHHbIe TeH/|eHLIUN

3/1eKTPOHUKH,
W3MepUTEeTbHOM U
BBIUMC/IUTE/IbHON
TeXHHUKU,
HMH(OpMaI[MOHHBIX
TeXHOJIOTHUH B CBOE
ripogeccroHaIbHOU
JlesiTeIbHOCTH

Pa3BUTHS 3/IEKTPOHUKH,
M3MepUTeTbHOM U
BBIUMC/IUTE/IbHON
TeXHUKU,
HMH(OpMaI[MOHHBIX
TeXHOJIOTUH B CBOeH
ripogeccroHaIbHOU
JlesiTe/IbHOCTH

Bupp! 3aHaTHM

¢ [IpakTrueckue

* [IpakTuueckue

* JlaboparopHbie

* Ornipoc Ha 3aHATHUSIX;

* BeicTymnnenue (goknag,
) Ha 3aHAATUY;

3aHSTHS; 3aHSATHS; 3aHSATHS;
* JlaboparopHbie * JlabopaTopHbie » CamMocTogTeTbHas
3aHATHUS; 3aHATHUS; pabora;
e Jlekiuy; * Jlekiuu;
e CamocTosTenbHas * CamocTosiTe/TbHas
pabora; pabora;
* TlogroroBka K * TloAroToBKa K
JK3aMeHy; 9K3aMeHy;
Wcnons3yemMsble * Ortuet 10 * Ortuer no * Otyet no
CpeAcTBa naboparopHoii pabote; naboparopHoii pabore; naboparopHoii pabore;
OLeHUBaHWA * OtyeT no * Otuer no * OtyeT no
VHJVBUTyaIbHOMY VHJWBU/lyaIbHOMY WHMBUIyaTbHOMY
3a/IaHUI0; 3a/IaHUIO; 3a/IaHUIO;

* Onpoc Ha 3aHATHUSAX;

* BeicTynieHue (f0K1a/
) Ha 3aHAATUY;

* Brictynienue (goknazn
) Ha 3aHSITHH;
* OTuer 10 MpaKTHKe;

* Koncnekr * KoHcriekT * DK3aMeH;
CaMOITOATOTOBKU; CaMOTIO/ATOTOBKU;
* OrTuer 10 NpPaKkTUKE; * OTueT No MpaKTHKe;
* DK3aMeH; * DK3aMeH;
dopMynMpoBKa TMoOKa3aTesell U KpUTepHeB OlleHHMBaHUS [laHHOM KOMITeTeHIIMM TpuBe/leHa B
Tabure 4.
Tabnuiia 4 — IToka3aTesiu ¥ KpUTEPUU OLleHMBAHMsI KOMIIETeHI[MH Ha 3Tarnax
CocraB 3HaTb YmeTb Bnagetb
OT11nuHO * BCeMHU HeoOXOAUMBIMU

(BBICOKMY YPOBEHb)

* yCrHeliHoe U
CUCTeMaTHU3UPOBaHHOE
3HaHHe COBPEeMEeHHBIX
TeH/IeHLIUM pa3BUTUS
3JIeKTPOHUKH,
V3MepUTeTbHON 1
BbIUHC/IUTE/IbHOMN
TeXHUKH,
MH(POPMaLMOHHBIX
TEeXHOJIOTUM B CBOe

* YCIIelIHo U
CTPYKTYPUPOBaHO
YUUTBHIBAaTb COBPEMEHHbIe
TeHZEeHLIUU Pa3BUTHS
3/IeKTPOHUKH,
13MepUTeTbHON U
BBIUMC/IATE/IbHOMN
TEeXHUKHU,
VMH(POPMaLMOHHBIX
TEeXHOJIOTHM B CBOe

HaBbIKaMU YUUTHIBaTh
COBpeMeHHbIe TeHeHLIUN
Pa3BUTHS 3/1IEKTPOHUKH,
HU3MEpUTEe/IbHOM U
BBIUMC/IUTE/ILHOM
TeXHUKH,
MH(OpMaI[MOHHBIX
TEeXHOJIOTUW B CBOeU
rpodeccroHaIbHOM
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ripoeccroHaIbHOM ripodeccrioHaTbHOM JlesTe/TbHOCTH;
JesiTeIbHOCTY; JesiTe/IbHOCTH;

Xopomwo (6a30BeIiA | e YCIIeLIHOEe HO He * YCIIeLIHO HO He * OCHOBHBIMHU HaBbIKaMH

YPOBeHb) CUCTEMaTU3UPOBAHHOE CTPYKTyPHUPOBAHO YUUTbIBaTh COBPEMEHHbIE
3HaHHe COBPeMEeHHbBIX YUUTHIBaTh COBPEMEHHbIE | TeHZEeHLIMHA Pa3BUTHS
TeH/|eHLIMW pa3BUTUS TeH/eHLIUW Pa3BUTUS 3J1EKTPOHUKH,
3/1eKTPOHHUKH, 3/1eKTPOHHUKH, M3MepUTE/IbHOMN U
V3MepUTeTbHON U V3MepUTeTbHOM U BBIUMC/IUTE/IbHOU
BbIUHC/TUTE/TbHOU BbIUMC/TUTE/IbHOU TeXHUKH,
TeXHUKH, TeXHUKH, HMH(MOPMaI[MOHHBIX
VH(OpMaI[MOHHBIX rH(OpMaI[MOHHBIX TEeXHOJIOTUN B CBOei
TEXHOJIOTUW B CBOeU TEeXHOJIOTUW B CBOEU ripoeccroHabHOM
ripoeccroHabHOU ripodeccrioHaIbHOM JlesTe/TbHOCTH;
JesiTeIbHOCTY; JesiTe/IbHOCTH;

YI0BNETBOPUTE/IBH | ¢ (a30BOe 3HAHHE * YUUTHIBaTh * HaBbIKaMH YUYMUTbHIBaTh

0 (IIOpOroBeIi COBPEMEHHBIX COBpPEMEHHbIE TEHJEHLIMY | COBPEMEHHbIE TEHEHLINU

YPOBEHb) TeH/IeHLIA pa3BUTHS Pa3BUTHS SJIEKTPDOHUKH, | DPa3BUTHS 3/IEKTPOHUKHY,
3/1eKTPOHUKY, VI3MEepUTe/IbHOU 1 V3MepUTe/IbHOU U
VI3MepUTEIbHOU U BBIUMC/TUTE/IEHOU BBIYUC/TUTE/IEHOU
BBIUMC/IUTE/IbHON TeXHUKHU, TeXHUKHU,
TeXHUKH, VH(OpPMaLMOHHBIX MH(OPMaL[MOHHBIX
VMH(POPMaLMOHHBIX TeXHOJIOTUH B CBOEM TeXHOJIOTUH B CBOEM
TEeXHOJIOTUM B CBOe ripodeccroHaIbHOM rpodeccroHaIbHOM
npodecCUOHAIBHON JesITe/IbHOCTH TI07 JlesiTeNIbHOCTH TI0Z,
JlesITeIbHOCTY; KOHTPOJIEM KOHTpOJIEM

KBa/TM(UIPOBAaHHOTO KBa/IU(PULIMPOBAHHOTO
CreLrasmcTa; CreLMauncTa;

AedaTeJIbHOCTH,

3 TumnoBsbie KOHTPOJ/IbHbIE 3d/1dHUA
,Z[]'IFI pear3alidi BbIIIeIrnepeyrCc/JIeHHbIX 3ad4 O6y‘~leHI/I$I HCIIO/JIb3YIOTCA TUIIOBbIE KOHTPOJIBHBIE
3dJdHUA WJIHW WHbIE MdTepHaJIbl, HEO6XO,I[I/IMbIe AJI1 OLI€HKU 3HaHHﬁ, YMEHHﬁ, HABBIKOB U (I/I]II/I) OITbITA

XapaKTepU3yIoLUX 3Tarbl

06pa30BaTEJIbH0ﬁ MporpamMmmel, B CjieAyrouiemM CcOoCTaBe.

3.1 Boripockbl Ha CaMONOATrOTOBKY

(hopMHUpoOBaHUsT KOMITETEHLIMM B TIpoliecce OCBOEHHs

[Tpsimbie u obpatHbie BAX.

CBeTOBOM INOTOK.

KpuBas cussbl cBeta.

KonopumeTprueckye xapakTeprUCTHUKH.

Metoapl u3MepeHUs] W 00pabOTKM pe3y/lbTaTOB 37IeKTPUUECKUX, CBETOTEXHHUUECKUX W

KOJIOpUMETPHUYECKUX XapakTepucTuk C/I.

OnUTaKCHabHbIe CTPYKTYPhI HA OCHOBE apCeHU/Ia Tajulvsi, MeTOAbI UX U3TOTOB/IEHUSI.
OnUTaKCHabHbIe CTPYKTYPhI HA OCHOBE HUTPHUA Ta/l/THsL, METO/bl UX U3TOTOBJIEHHUS.
Ouddysus npumecen.

JKumkoda3zoBasi SNTUTaKCHS.

OnUTaKCHaTbHOE HapalllBaHUe U3 MeTa/JIOOPTaHUYeCKUX COeMMHEeHUH.
Moeky/IpHO ITy4KOBasi SITUTaKCHS.

Oco6eHHOCTH TIPOL[ECCOB, MTOCTPOCTOBAst 0OpaboTKa.

Turibl akTUBHOM 00/1aCTH.

[TnanapHeiii yur, «Flip-chip».

BepTuKanbHbIA ML

Toriosiorusi OMUUYeCKHUX KOHTaKTOB.

MeTo/ibl TIOBBILLIEHHS CBETOBBIXO/IA.
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— Tunel kopriycoB C/.

— MoHTax KpucTasia Ha TeljIo0TBOA.

— Caapka IIpOBOJIOKOM KOHTaKTOB KPUCTaslja U KOpItyca.
— Crnoco0bl repMeTHU3aLIK KPUCTaIA.

— CBeTOBBIBOJSALLAS JTUH3A.

— PacrekaHuve TOKa, «CTOM»-CJIOU.

— OddeKT «CcTAruBaHUsI» TOKa.

— BrwusHMe TOMosoruM KOHTAaKTHOW MeTaslJTi3aLuu.

— BnusHue BHelIHUX (pakTOpOB Ha xapakrepuctuku C/I.
— [erpazanys xapakTepuCTHK U ITapaMeTpoB.

— Knaccudukanms, ocobenHocty npumeHenusi C/I.

— Bompocs! opranu3sanuy pa3paboToK 1 HOPMaTUBHO TeXHUUECKas JOKyMeHTaL[Hsl.
— OHepretvyeckue auarpammel p-n rnepexoga u MKA.

— Ilpsimas u obpaTtHast BAX p-n repexogpa.

— UmKeKIysi HOCUTesel 3apsizia.

— Bupl pekoMOUHALYS.

— BbIBOj CcBeTa U3 KpUcTasia.

3.2 TeMbl HHAUBUYa/TbHbBIX 3a/JaHUI

— P-n nepexos u ero sHepretuuyeckue AuarpamMmmbl. BAX p-n mepexozia. VIHXeKLysi HOCUTelel
3apsza. M3nyuatenbHass pekoMOuHaiusi. CBeTOBBIBOJ, W3 KpucTa/ia. BAX. MomHocTs (TTOTOK)
nusnyuenusi. Cuna cBeTa, JuarpaMma HarpaBlIeHHOCTH u3nyueHusi. CrieKTpasibHasi XapaKTepUCTHKA.
MeTtogp! u3Mepenus: u 06pabotku pesynbsratoB (BAX, BTAX u ap.). GaAs, AIIIBV, AIIIN u ap. 3oHHas
CTpPyKTypa. [IBOWHBIe TeTepOCTPYKTypbl M cBepxpeléTku. [Juddys3us npumeceit. Kugkodasopas
SMMUTAaKCHUs. OINWTaKCHaAbHOe HapaljiBaHWe W3 MeTa/UVIOOPraHhYeCcKUX COefJUHeHHH. MosekyasipHO
MyukoBasi anMTakcuss. OCOOeHHOCTH TIPOLIeCCOB, TTOCTPOCTOBass 00paboTka. THIBI aKTWUBHOM 00/aCcTH.
[Tnanapueiidi ummn, «Flip-chip». BepTukanbhbiii uun. Tomonorus OMHMYECKHMX KOHTaKTOB. MeTobl
TOBBILLIEHUs CBeTOBbIX0AA. Turbl KoprycoB C/I. MoHTa)K KpucTasia Ha TeriooTBoA. CBapkKa MpoBOJIOKOM
KOHTAaKTOB KpuCTa/ula W Kopryca. CriocoObl repMeTu3anu Kpuctaina. CBeTOBBIBOASIIAS JIMH3A.
PacTekaHue TOKa, «CTOM»-Cla0U. OQGEeKT «CTIrMBaHUs» TOKa. BiMsHME TOMOIOTMM KOHTAKTHOM
MeTasin3alyy. BausiHue BHelIHUX (akTOpoB Ha xapakrepuctuku C[I. [erpafaiivsi XxapakTepUCTUK U
napameTpoB. Knaccudukanys, ocobeHHoctr npumeHenusi CZI. Borpockl opraHu3aliy pa3pabOTOK U
HOPMAaTMBHO TeXHUUEeCKasi JOKYMEHTaLUsI

3.3 TemMbl 0OIPOCOB Ha 3aHATUAX

— P-n nepexop, ero sHepreTMueckue JuarpaMmbl B paBHOBECHOM W HEPaBHOBECHOM COCTOSIHUM.
OO6eHEeHHBIN C/IOM, 37eKTpUYecKre Tonss B 0oOefHEHHOM cyioe. Pe3Kuil M T/IaBHBIA DP-N MepeXofbl.
TonmuuHa obensHeHHOTO ciosi. KoHTakTHasi pa3HOCTh IoTeHIManoB. OOpaTHBIM TOK p-n Mepexofa, ero
cocrasisroue. BAX p-n nepexoza. Umxkekums Hocuteneld 3apsifa. [eteponepexofbl U UX 30HHBIE
auarpaMmel. PekombuHaius, ee MexaHW3Mbl. CKOPOCTb DeKOMOMHAL[MM M BpeMsl KU3HU HOCHUTesel
3apsifa. M3nyuarensHast pekomOrHaLwsi. CBeTOBBIBOJ, U3 KPUCTAJIIA.

— BAX — pabouuii npsimoii TOK U TIpsSIMOe TiajleHHe HarpsDKeHUsi, paccerBaeMasi MOIIHOCTb U
MOILIHOCTb  (MOTOK) u3nydeHusi. CrieKTpajibHash  XapakKTepuCTHKa, CWda CBeTa, Juarpamma
HarpaB/IeHHOCTH W3/Ty4eHus, CBeTOBLIXOZ. MeTo/ibl u3MepeHusi 1 06pabotku pesynsratoB (BAX, BTAX
v 1p.).

— Apcenny rammms (GaAs), tBépable pactBopbl AlIIBV, nutpuzabr AIIIN, u gp 3oHHas
cTpykTypa. Oco6eHHOCTH peKOMOMHAlMd B  HENpsIMO30HHBIX  IIOJIYIIPOBOZAHMKAaX. /IBOWHbIe
reTepOCTPYKTYPHI U CBePXPELIETKH.

— [Juddysus npumecel, XuAko(asoBas >SMNMUTAKCUS, SMUTAKCHMA/JbHOe HapalljiBaHUe U3
MeTa/UI0OPTaHNUeCKNX COeJUHEeHHUM, MOJIeKY/IIPHO My4YKOBash 3MUTakchsi. OcoOeHHOCTH TMpOLeCCOoB,
ToCTpOCTOBast 00paboTKa.

— Tunbl akTMBHOW o6mactd (p-n-Tiepexoji, TeTeporiepexofi, ABOWHAs TeTepPOCTPYKTypa).
[Mnanapueii umn, «Flip-chip», BepTukanbHbIN uwm). Tomosorusi OMUUECKUX KOHTAKTOB. MeTonbl
TIOBBILLIEHUS CBeTOBBIXO/A (CTPYKTYpH3aLUsi CBeTOBLIBOASALLIEN TOBEPXHOCTH, 3epKasa bparra).
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Tuner  kopnycoB CJI. Tlocasgka KpucTa/jla Ha TeIUIOOTBOZ, pa3Bapka BbIBOJOB,

CBETOBLIBO/IALAA JIMH3A.

PacrekaHue Toka, «CTOM»-C/10U. DPHEKT «CTATMBaHUS» TOKA, BAUSHUE TOMOJOTMM KOHTaKTHOU

MeTa/M3auru. Bivsinue BHemHuUx (akTopoB Ha xapakrepuctukud C/[l. [lerpasjainjusi XapakTepuUCTHK U
rapamMeTpoB.

Knaccudukaiusi, ocobenHoctr npumeHenus: C/I.
Bomnpockl opranu3ariuy pa3paboToOK ¥ HOPMATUBHO TEXHUUECKAs JOKYMEHTALISI.

3.4 Tembl J0K/1a/10B
[Tpsimbie u obpatHbie BAX.
CBeTOBOW MOTOK.
KpuBas cussl cBeta.
Konoprmerpuyeckue xapakTepuCTHKHU.
Metoapl u3MepeHUs: W 00pabOTKM pe3y/lbTaTOB 3/eKTPUUECKUX, CBETOTEXHHUUECKUX W

KOJIOpUMETPHUYEeCKUX XapakTepucTuk C/I.

OnuTakCHaibHble CTPYKTYPbl HA OCHOBE apCeHK/la rajiius, MeTOAbl UX U3TOTOBJ/IEHUSI.
OnuTaKCuaibHble CTPYKTYPbl HA OCHOBE HUTPU/IA Ta/l/ivsi, MeTO/bl X U3TOTOBJ/IEHUSI.
Iuddysus npumeceil.

Kupkoasosast snuTakcus.

OnuTakcuanbHOE HapallvBaHKe U3 MeTa/lIoO0PraHuyeCcKUX COeZJMHEHUH.
Moneky/sipHO My4KOBasi SMUTAKCHUS.

Oco6eHHOCTH TIPOLIeCCOB, TTIOCTPOCTOBast 06paboTKa.

Turibl akTUBHOM 06/1aCTH.

[Tnanapueiii yut, «Flip-chip».

BeprukanbHbii ymr.

Tononorus oMuueCKUX KOHTaKTOB.

MeTo/ibI MTOBBILLIEHNSI CBETOBBIXO/A.

Turns! kopriycos C/I.

MoHTaXX KpHcTasia Ha TelyIoOTBOJ,

CBapka NpoBOJIOKOM KOHTaKTOB KpHCTasula U Kopyca.

Crioco0ObI repMeTH3aLK KPUCTasLIa.

CBeTOBBIBO/SIL[as JIMH3A.

PactekaHue ToKa, «CTOI»-C/IOH.

OddekT «CcTArMBaHUsS» TOKA.

BiusiHne TOnosorum KOHTaKTHOW MeTalIu3aliyu.

BnusiHue BHeliHMX (akTOpOB Ha xapakTepuctuku C/I.

[erpapanyis XxapakTepUCTHK U NapaMeTpoB.

Knaccudukaiusi, ocobenHoctr npumerenus: C/I.

Borpocek! opranu3arum pa3paboToK ¥ HOPMaTUBHO TeXHUYeCKas JOKyMeHTaLIusl.
OHepreThueckue AuarpaMmmsl p-n nepexozga u MKfI.

[Tpsimast 1 obpaTHast BAX p-n repexoza.

Nuxekums HocuTesnen 3apsja.

Buapbl pekoMOUHaLusl.

BbiBo/ cBeTa U3 KpUcTasia.

3.5 JK3aMeHallMOHHBbIE BOIIPOCHI
OHepreTHuecKHe AvarpaMMbl p-n niepexoga u MKSI. Ipsimast u obpatHas BAX p-n mepexofa.

WmKekusi HocuTeneld 3apsifja. Bugel pekomMOuHauusi. BbiBoA, cBeTa W3 KpuCTa/ula. Borpockl
opraHu3alyu pa3paboTOK W HOPMaTMBHO TeXHWYecKas AoKymeHTarws. Knaccudukaims, ocobeHHOCTH
npumMeHeHust CII. PacrekaHue ToKa, «CTOM»-C/IOU. DPQPEKT «CTATMBaHUs» TOKA. BMsHUe TOIOJOruu
KOHTAaKTHOM MeTa/mu3alyi. BnusiHve BHelIHMX (aKTOpoB Ha Xapaktepuctuku CII. [lerpapaiiusi
XapakTepuCTUK U rmapameTpoB. Tumbl kKoprnycoB C/[I. MoHTa Kpucrajiia Ha TeruiootBoz. (CBapka
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TIPOBOJIOKOW KOHTAKTOB KpHCTas/yia U kopryca. CrocoObl repMeru3anui Kpucrtasia. CBeTOBBIBOASIIAS
muH3a. Tumnbl akTuBHOM o6mactu. IlnaHapHbii uwr, «Flip-chip». BepTtukanbhbiii ummn. Tormosorus
OMHUYECKUX KOHTakTOB. MeToAbl MOBbIIeHUs1 cBeTOBbIxoza. [duddysus npumeceil. Kuzakodaszoas
SMUTAKCUs. OMUTaKCHaAbHOE HapaljuBaHWe W3 MeTas/yIOOPraHU4YecKux COoeJUHeHHH. MoseKyasipHO
My4KoBasi srurtakcust. Oco6eHHOCTH TPOLIeCcCoB, MOCTPOCTOBAst 00paboTKa. DMUTAKCHA/TbHbIE CTPYKTYPHI
Ha OCHOBe apCeHW/a rajivsi, MeTOAbl WX W3rOTOBEHUs. OIWTaKCHajabHble CTPYKTYpPbl Ha OCHOBE
HUTPUJiA TaJl/IUsL, METOIbI UX U3rotosseHus. [Ipsimeie 1 obpatHeie BAX. CBeToBo# noTOK. KprBasi cubl
cBeta. KosopumeTpuueckrde XapaKTepUCTUKU. MeToAbl UW3MepeHUsi W 00pabOTKM pe3y/bTaToB
3/IeKTPUYECKUX, CBeTOTeXHUYECKUX U KOJIODUMeTPUUeCKUX xapakTepuctuk C/I.

3.6 TemaTnka NpakKTHKH

— P-n nepexop v ero sHepretnueckue auarpamMmmel. BAX p-n nepexozpa. VIHXeKLysi HOcUTenen
3apsiga. M3nyuarensHas pekomOrHaiysi. CBeTOBBIBOJ, U3 KPUCTAIA.

— BAX. MomHocTe (noTok) nsnyvyenus. Cuia cBeTa, AvarpaMma HarpaB/IeHHOCTH U3/Ty4YeHMUs.
CrieKkTpasibHast XxapakTepucThka. MeTozbl u3MepeHusi U 00pabotku pesynsratoB (BAX, BTAX u ap.).

— GaAs, AIIIBV, AIIIN u ap. 30HHas CTpyKTypa. [IBOMHbIe reTepOCTPYKTYPhI ¥ CBEPXPELETKH.

— [Ouddysus npumeceit. Kugkodas3oBas >nMUTaKCUs. OINUTaKCHaAbHOe HapaljiBaHUe U3
MeTasJIoOpraHuueckux coefuHeHUH. MoseKy/sipHO TyukoBasi snuTakchsi. OcobeHHOCTH TIpOoLeccos,
NoCTpoCTOBasi 0OpaboTKa.

— Tunbl aktuBHOM oOsactH. [lnaHapHbli uurm, «Flip-chip». BepTukanbhbiii uur. Torosnorus
OMUUECKUX KOHTAaKTOB. MeTo bl MOBLIIIEHUS] CBETOBBIXO/A.

— Tunsl kopnycoB CJI. MoHTax KpucTa/ia Ha TeruiooTBoZ. CBapka IIPOBOJIOKOM KOHTAKTOB
KpucTasia 1 koprnyca. Criocobsl repMeTn3sanyy Kpucrtasia. CBeTOBBIBOASLIAs TMH3A.

— Pacrekanve TOKa, «CTOM»-cjiou. O(MPEKT «CTIrMBaHUS» TOKa. BivsiHUe TOMOIOTUU
KOHTaKTHOM MeTa/uiM3aluu. BiusiHMe BHemHUX (pakTopoB Ha xapakrepuctuku CII. [lerpajanys
XapaKTepUCTUK U NlapaMeTpOB.

— Knaccudukanus, ocobenHocty npumeHenust C/I.

— Bomnpocs! opranusaryy pa3paboTok 1 HOpMaTUBHO TeXHUYEeCKasi JOKyMeHTaLust

3.7 Tembl 1a00paTOPHBIX PadoT

— W3mepenne u o0OpaboTKa mapameTpoB Bo/bTaMIlepHOl xapakrtepuctviku C[l. V3yuenue
TeMriepaTypHoii 3aBucumMoctd BAX. W3mepeHue cBeTOBOro TmoOTOKa, cuiabl cBeta U KCC C/.
VccnenoBaHre  TeMIlepaTypHOM — 3aBUCMMOCTM  cuibl  cBeta CJl.  V3mepeHue  CrieKTpasbHOM
xapaktepuctuku C/I, oripefiesieHrie [IBETOBOM TeMIiepaTypbl, KOOPAWHAT L[BETHOCTU. VI3mMepeHre KaHer-
aMIIepHOM U JItOMeH-amriepHou 3aBucuMmoctd. Onpezenenue KII/T u cBeToBbIXOAA.

— U3mepeHue KaHzen-aMmriepHOM XapakTepucTukd CJI pa3sHbix KOHCTpPykuui. VccienoBaHue
aZlIMTUBHOCTH CBETOBBIX XapaKTEPUCTUK CBETOAMOAHBIX YCTPONCTB: KAacTepbl, MaTPHULIbI.

— I3mepenue cBeTOBBIX XapakTepyuCTUK C NpokeKTOpHOIo THUIIa.

4 MeToanuecKue Marepuasabl
Insi obecrieuenust mpoiiecca oOyueHUst W pellieHus: 3ajau 00y4yeHHsl UCTIONb3YIOTCS CIeAyIOIe
Marepuasbl:
— MeTOouYeCKHe MaTepuasbl, OMNpejessiollye TpOoLeypbl OLIeHMBAaHUS 3HaHWW, YMeHHH,
HaBbIKOB U (W/IM) OMbITa [esTeJbHOCTH, XapaKTepU3YyIL[UX 3Tarbl (POpP-MUPOBAaHMSI KOMIIETEHLUH,
corsiacHo 11. 12 paboueii TporpaMmel.

4.1. OcHoBHas 1uTeparypa
1. TlomympoBOAHWKOBasi CBETOTEXHHMKA: YueOHOe Tocobue [jis CTyAeHTOB, OOyJaromuxcsi To
HaripasyieHut0 nogrotoBku 211000.62 — KoHCTpyrpoBaHye U TEXHOJIOTUST 37IEKTPOHHBIX CpeacTB / TyeB
B. 1., Congatkun B. C., BumicoB A. A. — 2015. 46 c. [DnektpoHHbIi pecypc] - Pexxum poctyma:
https://edu.tusur.ru/training/publications/5458, cBoOOAHBIH.

4.2. lonoiHMTe/IbHAA IMTeparypa
1. CaeTomvOAbI U CBETOJUO/IHBIE YCTPOUCTBA: YueOHOe rmocobue /sl CTY/[eHTOB, 00yJaroIxcst
1o HampasyieHH0 noArotoBku 11.03.03 — KoHcTpyrpoBaHMe M TeXHOOTHSI 3JIEKTPOHHBIX CpefCTB /
Congatkud B. C., BumucoB A. A., TyeB B. . — 2016. 40 c. [DnekTpoHHBIM pecypc] - Pexxum gocryra:
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https://edu.tusur.ru/training/publications/5954, cBOOGOAHBIA.

2. TexHosmorusi cOOPKM M MOHTa)ka MOIL[HBIX CBETOW3IYYaloIUX H3Zienuil: YuyeOHoe mocobue
IUI  CTYIeHTOB, OOydwaromuxcsi 1o HarpaeneHut0 moaroroku 11.03.03 — KoHcTpyupoBaHue U
TexXHO/orus 31eKTpoHHbIX cpenctB / Tye B. W., BumicoB A. A., Congatkun B. C. — 2016. 33 c.
[DnekTponHbIi pecypc] - Pexxum goctyna: https://edu.tusur.ru/training/publications/5953, cBOOOAHBIH.

4.3. YueOHO-MeTOANYEeCKOe 10Co0He U MPOorpaMMHoOe odecrieueHne

1. TlonmynpoBopHMKOBasi CBeTOTEXHHKA: MeToguuecKue yKasaHusl [0 TIPaKTUYeCKOW U
CaMOCTOSATe/TbHOM paboTe Mo AUCLUITIMHE [jis1 CTyAeHTOB crienanbHOCTH 11.03.03 «KoHcTpyripoBaHue u
TEeXHOJIOTHS 37eKTPOHHbIX cpenctB» / Congatkun B. C., BumcoB A. A., Tyes B. . — 2015. 9 c.
[SnekTponHsIi pecypc] - Pexxum goctymna: https://edu.tusur.ru/training/publications/5755, cBoOOAHBIH.

2. TlonympoBoAHMKOBasi —CBeTOTeXHMKAa: MeTojguueckue yKa3aHusi K  JilabopaTOpHOMY
MPAaKTUKYMy /i TOATrOTOBKM OakanaBpoB 211000 «KOHCTpyuWpOBaHME U TEXHOJIOTHSI 3/I€KTPOHHBIX
cpencTB», mpoduiib «TexHosorus 3neKTpoHHbIX cpeacTB» / TyeB B. ., Congatkun B. C., Bunucos A. A.
— 2014. 12 c. [OnekTpoHHbIi pecypc] - Pexxum poctyna: https://edu.tusur.ru/training/publications/4049,
CBOOO/HBIM.

4.4. ba3bl JaHHBIX, HH(POPMAIMOHHO CTIPABOYHbIE U MTOUCKOBbIE€ CUCTEMBI
1. https://edu.tusur.ru
2. http://e.Janbook.com
3. http://elibrary.ru/
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