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 00pa3oBaHusi: BbIcIIee 00pa3oBaHue - 0aka/iaBpHaT

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

HanpagnenHocts (mpo¢ub): [IpoeKTHpOBaHHe M TeXHO/IOTUS Pa/iM03/IEKTPOHHBIX CPe/ICTB

dopma oOyueHUs: OUHAA

dakynsreT: PK®, PagnokoHCTpyKTOpCKHH (haKyabTeT

Kadeznpa: KUIIP, Kadeapa KoHCTpyHpoBaHus ¥ IPOM3BOACTBA pajjUoaniaparyphbl

Kypc: 4

CemecTp: 7

YueOHbIi 1i71aH Habopa 2015 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 W3 HUX B UHTepaKTUBHOU (hopme 12 12 4yacoB
6 CamocrosiTesibHasi paboTa 82 82 4acoB
7 Bcero (6e3 3k3ameHa) 144 144 YyacoB
8 ITogroroBka u cZjaya 5K3aMeHa 36 36 YacoB
9 OO6111ast TPYyZI0EMKOCTh 180 180 YacoB

5.0 5.0 3.E

OK3ameH: 7 ceMecTp
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Paccmotpena n oo0peHa Ha 3aceaHun Kadeapsl
npotokon Ne 45 ot « 17 » 5 2016 1.

Tomck 2016
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JIUCT COIVIACOBAHMIA
Pabouasi mporpamMma cocTaB/ieHa C ydyeroM TpeboBanuii ®PenepanbHoro IlocysapcTBeHHOTro
oOpa3oBarenlbHOTO CTaHfapTa Bbiciiero obpaszoBanus (PT'OC BO) mo HampaBaeHWIO TIOATOTOBKH
(cmeumansHOCTH) 11.03.03 KOHCTpyWpOBaHWe U TeXHOJIOTUS 37€KTPOHHBIX CPEeZCTB, YTBEPKIEHHOIO
2015-11-12 ropa, paccMOTpeHa Y yTBep>kK/ieHa Ha 3aceflaHru Kadeapsl «___ » 20__ ropa,
TPOTOKOJ Ne

Pa3paboTumku:

Houent kad. POTOM kad. POTOM Conpgatkus B. C.
ITpodeccop kad. POTOM kad.

POTOM Bumucos A. A.
3apeaytoiuii Kad. POTOM kad.

POTOM Tyes B. U.

3aBeayromuii obecreunBarolei Kad.
POTOM Tyes B. .

Pabouasi mporpaMma coriacoBaHa C (hakyabTeTOM, TIPOGUIMpYIOILel 1 BhIMyCKarollel Kadenpamu
Harpap/ieHusl MOITOTOBKY (CIeLanbHOCTH).

Hekan PKD O3epkuH /. B.
3aBe/lyIOLIMI BBIMTyCKaroLLeit Kad.

KUIITP O3epkuH /. B.
OKCIIepThI:

Hotient kad. POTOM kad. POTOM Hecwmenosa H. H.
Houent kad. POTOM kad. POTOM Xpuctiokos B. T.
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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  «[TomynpoBogHukoBast cBeToTexHuka» (b1.B.JIB.6.2) orHocutcsi K Omoky 1
(BapuaTHBHas 4acTh).
[TpepuiecTByOIMMY  AUCLUMIVIMHAMY,  (OPMUPYIOLMMU  HauajbHble 3HAHUS, SIBJSIOTCSA
C/lelyrollve AMCLMILIMHBL: BBeileHue B npodeccuto, TexHOIOrus Mporu3BO/CTBA 371eKTPOHHBIX CPeJCTB.
[MocnepyromuMy AUCHUTUTMHAMU SIB/ISTFOTCS: BhinyckHast kBaymdukalpionHas pabora.

3. TpeGoBaHMs K pe3ybTaraM 0CBOEHHUS AUCHHUILTHHBI

[Mporecc u3yueHus: AUCLIMILIMHBI HarpaB/ieH Ha ()opMUpOBaHKe C/IeAYIOLUX KOMIIeTeHLWH]:

— OIIK-7 crocoOHOCTBIO YUWTHIBaTh COBPEMEHHble TeHAEHIMA Ppa3BUTUS 3TeKTPOHUKHY,
V3MepUTeTbHOM W BBIUYMCIUTENbHOM  TEeXHUKHM, WHGOPMAlMOHHBIX  TEXHOJIOTMM B CBOeM
ripoceccroHabHOM /1esATeTbHOCTH;

B pesynbraTe n3yuyeHUs JUCLMIUIMHBI CTYAEHT JO/DKeH:

— 3Harb MUpPOBOI ypOBeHb, COBpPeMEeHHble TeHJEHLIUM Pa3BUTUSI U OCHOBHbIE (hr3UUeCKUe
sIBJIeHUs1, OTpe/iesisitolifie  paboTocnocobHOCT U 3((heKTUBHOCTb YCTPOWCTB TOTYTIPOBOAHUKOBOM
CBETOTEXHHUKU.

— ymethb [IpOBOIUTEL OLIEHKY OCHOBHBIX MapaMeTPOB M YUYMTHIBaTb COBPeMeHHbIe TeHZEeHLIUU
PasBUTHSI yCTPOUCTB MOyNPOBOJHUKOBOM CBETOTEXHUKH TIPU MPOEKTUPOBAHHUMU.

— BAajerb MeTogamMu pacyéTta, MOJeIMPOBaHWS M HWCCAe[JOBAHUM Ha COBPEMEHHOM
KOHTPOJIbHO-M3MEePUTE/IbHOU U BBIUUC/IUTE/IbHOU TeXHUK.

4. O0beM AMCIUIUIMHBI M BU/IbI YUe0HOH paboThI
OO1iast TPYA0EMKOCTh JUCLIMIUIMHBI cocTaB/sseT 5.0 3aueTHbIX eJUHMIIBI W TIpe[CTaB/ieHa B
Tabmuie 4.1.
Tabsmura 4.1 — Tpy0eMKOCTb AUCIUTTUHBI

Ne Bugpl yueOHOM fieaTeTbHOCTH 7 ceMecTp Bcero E qvauLb
1 Jlekiyun 18 18 4yacoB
2 [TpakTrueckue 3aHATHSA 36 36 yacoB
3 JlabopaTtopHbie 3aHATHS 8 8 yacoB
4 Bcero ayiuTOpHBIX 3aHATUM 62 62 4acoB
5 W3 HUX B MHTepaKTUBHOU (popme 12 12 YyacoB
6 CamocTosiTesibHas paboTa 82 82 4yacoB
7 Bcero (6e3 3k3ameHa) 144 144 4acoB
8 ITogroroBka u cjadya sK3aMeHa 36 36 YyacoB
9 OO0r11ast TPYZJ0EMKOCTh 180 180 4yacoB

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 AUCHUIUTAHBI U BUZBI 3aHATUNA

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 JUCHATIIVH (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
JIOKYMEeHTaLusl. JIOKYMeHTaLusl.
Nroro 2
Wtoro 3a cemecTp 18

5.3. Pazensl AMCHUIUIMHBI M MEXX/UCIMII/IMHAPHBIE CBSI3M C 00ecneunBarIMH (MPeAbIAYIMMHI)

U o0ecreunBaeMbIMH (MOC/IeYIOIAMH) JUCHHUIUTHHAMHA

Pa3,qem,1 AUCHOUIVIMHBL 1 MEXIAUCHUIVIMHAPHBIE CBA3U C O6eCHqu/IBaI-OLL[I/IMI/I (Hpe,qu'E[YH_II/IMI/I) n

obecrieuriBaeMbIMH (TT0C/IEIYIOIIMMU) JUCLIATTMHAMM TIPe/ICTaB-/IeHbl B Tabwviie 5.3.
Tabnuiia 5.3 - Pa3genbl AUCHUATITMHBI M MEXKJUCIMIIMHAPHBIE CBSI3U

Ne| HanmeHOBaHMe AUCLIMILIMH

Ne pa3ziesioB JaHHOM JUCIUTUIMHBI, [J1sI KOTOPBIX He0bXoaumo

n3yueHre 00eCcrieuyrBaroluX U 00eCcreunBaeMbIX AUCIIUTIAH

1 2 3 4 5 6 7 8 9
[TpeatiecTByOMIME JUCLUTUTAHBI
1 |BBegeHue B podeccuto + + + + + + + + +
2 | TexHOI0TUSI MPOU3BO/CTBA + N + N N N N N N
3/IeKTPOHHBIX CPEe/ICTB
[Mocnepyrorye AUCLUTTMHBI
1 | BeinyckHas
BriryckHa + + + + + + + + +
KBamMUKaLMOHHast paboTa

5.4. CooTBeTCTBHE KOMIIeTeHIIMi, ()OpMIpPyeMbIX IIPH U3yUeHUH AUCIUILIMHBI, U BU/I0B 3aHATHI

CooTBeTcTBUE KOMHETEHHHﬁ, q)OpMI/II)YEMBIX MMpHU KW3y4yeHHWHU OUCHUIUVIMHBI, U BHUOB 3aHATHI

TIpe/iCTaB/IeHo B Tabmwie 5.4

Tabmua 5. 4 — CoOTBeTCTBMe KOMMETeHLMM W BUJOB 3aHATHH, (OPMHUPYEeMBbIX TIPU H3yueHUU

HWCIUIIINHBI

Bupp! 3aHaTHM

KomneTeHiuu
Jlekuyn

HpaKTI/I‘—IeCKI/Ie 3dHATUA

JTabopaTopHbIe 3aHATHS
CamocrosiTenbHasi paboTa

@OopMBI KOHTPOJIA
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OI1K-7 + + + + Ortuet 110
WH/VBUlyaJIbHOMY
3a/laHKI0, KOHCIeKT
CaMoTMOAroTOBKH, OTUeT 1o
naboparopHoii pabore,
Ornpoc Ha 3aHATUSIX,
BeoicTyninenue (moknian) Ha
3aHsaTHM, OTYeT 1o
MpaKTUKe

6. IHTepakTHBHBIE MeTOABI 1 ()OPMBI OPraHU3aLUH 00yUeHHUs
TexHO/MIOTUM MHTEPAKTUBHOTO OOyueHWs TpU pa3HbIX (JOopMax 3aHATUM B uvacaxX IpHUBeJeHbI B
tabmuie 6.1
Tabnuiia 6.1 — TeXHOMOTMM MHTEPAKTUBHOTO 00yUueHHs MPH pa3HbIX (popMax 3aHSITHH B yacax

NHTepakTrBHBIE NIpaKkTUUeCKUe | VIHTepakTHUBH
3aHATUSA ble JIeKL|UU

MeTombl Bcero

Pa3paboTka npoekTa 8 4 12
Wtoro 8 4 12

7. JIabopaTopHBIA NMPAKTHKYM
Copep>xaHue 1abopaTopHbIX paboT MpuBeeHo B Tabuie 7.1.
Tabnuiia 7. 1 — CofepskaHue 1abopaTopHbIX pabot

Ha3BaHus pa3zesnoB Cogep>kaHue 1abopaTopHbIX paboT

Tpyz0eMKOCTb,
q
dopmupyeMmbie
KOMITeTeHLIUU

7 cemecCTp

N

2 [TapameTpsI u xapakrtepuctuku C/I. |V3mepenue u 06paboTKa rapaMeTpoB OIIK-7
BOJITaMIIEPHOM XapaKTepUCTUKU
C.3yuenne TemnepaTypHO1
3aBucumMoctu BAX.M3mepeHue
CBETOBOTO TOTOKa, cuikl cBeTa 1 KCC
C.VccnenoBaHue TemmnepaTypHOU
3aBUCUMOCTHU cuiibl cBeTa ClI.M3mepeHue
CreKTpasbHOU XapakTtepuctuku C/l,
onpejeeHue LIBETOBOW TeMIlepaTyphbl,
KOOpZMHAT LIBeTHOCTU.VI3MepeHue
KaH/le/I-aMIIePHOW U JTFOMEeH-aMITepHOU
3aBrucuMocTu.Onpenenenue KITI u
CBETOBBIXO/a.

Ntoro 4

6 KOHCTpPYKLMU U TEXHOJIOTUUA N3mepeHne KaHze/1-aMIiepHOM 2 OIIK-7
n3rotrosnenus C/I. xapakTepuctuku C/I pa3HbIx
KOHCTpyKUmi.MccnenoBanue
aZiIUTUBHOCTHU CBETOBBIX XapaKTePUCTUK
CBETOAMOIHBIX YCTPOMCTB: K/acTepsl,
MaTpULbL.

HToro 2

8 U3nenus nonynpoBOJHUKOBOM N3mepeHue cBeTOBbIX XapakTepucTHK V1C 2 OIIK-7
CBETOTEeXHUKH, KIaCCU(pUKALIUS, NIPO’KEKTOPHOTI'O THUMA.
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ocoberHocty ipumenenust C/I.

HToro

Wroro 3a cemecTp

8. IlpakTHueckue 3aHATUA

Copiep>kaHue MpakTUUeCcKUX paboT npuBesieHo B Tabnuie 8.1.
Tabsura 8. 1 — CopeprkaHue MPaKTUUECKUX paboT

Hassanus paszenos

CopeprkaHre MpaKTAYeCKUX 3aHATUN

Tpyn0eMKOCTb,

q

dopmMupyeMbie
KOMITeTeHLIUU

7 ceMecTp

1 dusuka paborsr C/I.

P-n nepexop 1 ero sHepretuyeckye
nuarpammel. BAX p-n
nepexoza.VIHXeKLHs1 HOCHTelen
3apsja.M3nyuaresbHas
pekombrHaiys1. CBeTOBBIBO/, M3
KpUCTa/UIa.

N

Ntoro

OIIK-7

2 Ilapametps! u xapakrepuctuku CII.

BAX.MorHocTb (MOTOK)
usnyueHus.Cuia cBeTa, AuarpaMMa
HarpaB/ieHHOCTH

nsnyueHust. CrieKTpasibHast
XapakTepucTuKa. MeTo/bl U3MepeHUst U
obpabotku pe3ynbratoB (BAX, BTAX u

ap.).

HToro

OIIK-7

3 IonmynpOBOAHUKOBbBIE MaTepHaIb

ansa C/.

GaAs, AIIIBV, AIIIN u ap.3oHHas
CTPYKTYypa./]BOlHbIE reTepOCTPYKTYPhI U
CBepXpellIéTKH.

Htoro

OIIK-7

4 MeTo[bl TI0JTyYeHUs
T10JIYIIPOBOJHUKOBBIX CTPYKTYP [J/1s1

CII.

Ouddysus npumeceii. ) Kuakodasosas
STUTAKCHS. DTIUTAKCHAIEHOE
HapallBaHHe W3 MeTa/IJI00praHuyeCKUX
coeHeHU. MOJIeKy/IsSIpHO Ty UYKOBast
snuTakcus. OcobeHHOCTH MPOLeCCOB,
roctpoctoBast 06paboTkKa.

HToro

OIIK-7

5 N3nyuatolijye umnbl (KpUCTA/IbI).

Turbl akTUBHOM 06/1acTy. [T1aHapHBIHA
yur, «Flip-chip».BepTukanbHbIii
yur. Torosiorusi oMuuecKux
KOHTaKTOB.MeTo/ibl TOBBILLIEHUS
CBETOBBIXO/Ia.

Htoro

OIIK-7

6 KOHCTPYKLMU U TeXHOIOTUU
usrorosieHust C/.

Turnsl kopriycoB CZI.MoHTax KpucTasiia
Ha Tery100TBOoJ.CBapKa MpOBOIOKOU
KOHTAKTOB KpUCTaslia u
koprryca.Crioco0bl repMeTH3aruu

OIIK-7

CornacoeaHa Ha noptane Ne 2905




KpucTasia.CBeTOBbIBOASALLAS JIMH3A.
Nroro
7 HeratuBHble 3¢ dexts B C/I. PacTrekaHue TOKa, «CTOM»-CJIOU. DPPeKT OIlK-7
«CTSTUBaHUSI» TOKa.BJnsiHMe TOTO/IOrUU
KOHTaKTHOM MeTa/u3aluu. BavsHue
BHeIIIHKX ()aKTOPOB Ha XapaKTepUCTUKU
CH.Jerpasauus xapakTepUCTUK U
rapaMeTpoB.
Ntoro
8 M3penust omyTrpoBOJHUKOBOM Knaccudukaiysi, 0cobeHHOCTH OIIK-7
CBETOTEeXHUKH, KIacCUpUKaLs, npumMeHeHust C/I.
ocoberHocty ipumenenust C/I. Vitoro
9 Bonpockl opranu3aiiuu pa3paboTok | Borpock! opranu3saiuu pa3paboTok u OIIK-7
Y HOPMaTHMBHO TeXHUYeCKast HOPMaTUBHO TeXHUYeCKasi JOKyMeHTaLlsl
JIOKyMeHTaL[Usl. Vitoro 4
Wroro 3a cemecTp 36

9. CamocTosiTe/ibHas1 padora
Buzipl camocTosTeIbHOM paboThl, TPYAOEMKOCTh U (hOpMUpPyeMble KOMITETEHIIUH TIPeJCTaB/IeHbI B

Tabmumie 9.1.
Tabmuua 9.1 - Busibl caMmocTosITebHOM paboThl, TPY0eMKOCTb U (hOpMHUpyeMble KOMITeTeHLIUH
A y
5 z S
g s 5
o 2 v T
Buzpl camocrosiTesibHOM S >
Haspanust pa3nenoB g " =y DOpMBI KOHTPOJIS
paboTel S s g
=S a =
=¥ S 2
= S
7 ceMecTp
W3UK Tl C/I. rOTOBKA K - MPOC Ha 3aHATUSX
1 ®usuka pabotsl C [MToaroroBka 2 |OIIK-7 | Ompoc Ha 3 ,
MPaKTUUeCKUM 3aHSITHSIM, Otuer no
ceMHHapaMm VH/IMBU/lyaIbHOMY
CAMOCTOSTE/ILHOE 7 3a/jaHuto, BeicTynieHve
v3y4JeHre TeM (BOIIPOCOB) %oxna,q) Ha 3aHATHH,
TeopeTUYeCKOM 4acTH OHCTIEKT
Kypca CaMOMOATOTOBKU
ITpopaboTKa JIeKIMOHHOTO 1
Marepuasna
Wtoro 10
2 IlapameTphbl U [ToaroroBka K 2 |OIIK-7 Ornpoc Ha 3aHATUSIX,
xapakrepuctuku CI. [IPaKTUYe CKUM 3aHATUSM, Oruer 1o
ceMuHapaMm VH/VBU/1yaJIbHOMY
CamocTosiTennbHOE 5 33/1aHHI0, BhiCTyIIIeHMe
r3yudeHue TeM (BOIIPOCOB) %(,qoma,q) Ha 3aHATIH,
TeopeTU4eCKON YacTh OHCIIEKT
Kypca camoroArotoBku, Otuet
1o 1aboparopHoii paboTe
[TpopaboTKa JIeKLIMOHHOTO 1
MaTepuana
OdopmiieHre 0TUETOB TI0 2
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naboparopHbIM paboTam

Ntoro 10
3 IlonynpoBogHukoBele | [loaroroska K 2 |OIIK-7 Ornpoc Ha 3aHATUSIX,
MaTepuasbl ans C. MpaKTUYe CKUM 3aHSTUSIM, Otuet 1o
ceMHHapam VHJVBU/lyaJIbHOMY
CamocTosiTennbHOE 5 3ajjaHmio, BriCTyneH e
r3yueHure TeM (BOIIPOCOB) %(,uoma,a) Ha 3aHATHIH,
TeopeThueCKol 4acTu OHCIIEKT
Kypca CaMOMO/ATrOTOBKH
ITpopaboTKa JIeKIMOHHOTO 2
Marepuasna
Utoro 9
4 MeTo/ibl TIOJTyYeHHUs IToaroroBka K 2 OIIK-7 Ornpoc Ha 3aHATUSIX,
TOJTYTIPOBOJHUKOBBIX MpaKTUYe CKUM 3aHATUSM, Otuer o
ctpykryp st C/. ceMHHapam WHJVBU/lyallbHOMY
CamocrosiTesibHOE 5 3aJjaHMI0, BEICTYTI/IeHMe
r3yuyeHue Tem (BOIPOCOB) %(,qoma,q) Ha 3aHATIH,
TeopeTUYeCKOM 4acTH OHCTIEKT
Kypca CaMOTIOJTOTOBKH
ITpopaboTKa JeKIIMOHHOTO 2
Marepuasa
HToro 9
5 M3nyyarorye yuribl [ToaroroBka K OIIK-7 Ornpoc Ha 3aHATUSIX,
(xpucTanibl). MpaKTUYe CKUM 3aHSATUSIM, Otuert 1o
ceMHHapam VHJVBU/lyaJIbHOMY
CamocTosiTennbHOE 5 3ajjaHmio, BriCTynierye
r3yudeHue TeM (BOIIPOCOB) %(,uoma,a) Ha 3aHATH,
TeopeThueCKOl 4acTu OHCIIEKT
Kypca CaMOMOATrOTOBKH
ITpopaboTKa JIeKIMOHHOTO 1
Marepuasna
Utoro 8
6 KoHCTpyKLuHU U [Togroroeka K OIIK-7 Ornpoc Ha 3aHATUSIX,
TeXHOJIOTUH MpaKTUYe CKUM 3aHATUSM, Otuer o
usrotonenusi C/I. ceMHHapam WHJVBU/lyallbHOMY
CamocrosiTesibHOe 5 3aJjaHMI0, BEICTyTI/IeHMe
r3yuyeHue Tem (BOIPOCOB) %(,qoma,q) Ha 3aHATIH,
TeopeTUYeCKOM 4acTH OHCTIEKT
Kypca CaMOToAroToBKY, OTUeT
1o 1abopatopHoii paboTe
ITpopaboTKa JeKIIMOHHOTO 1
Marepuasa
OdopmreHue 0TUETOB T10 2
nabopatopHbIM paboTam
Ntoro 10
7 HeraruBHble 3¢ddekTsl B | [ToaroToBka K 2 |OIIK-7 Ornpoc Ha 3aHATUSIX,

CII.

MMPaKTN4YeCKHUM 3aHATUAM,

Ortuert 110
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ceMHHapaMm

VH/IMBU/yaIbHOMY
3a/laHuIo, BeicTyriieHue

CamocrosiTesibHOE 5
r3yuyeHue Tem (BOIPOCOB) %oma,q) Ha 3aHATH,
TeopeTUueCKOr 4acTU OHCIIEKT
Kypca CaMOIIO/ITOTOBKH
[TpopaboTKa JIeKIIMOHHOTO 1
MaTepuasa
HToro 8
8 N3nenus ITogrororka K OIIK-7 Ornpoc Ha 3aHATUSIX,
T0JTyTIPOBOAHUKOBOM MPaKTUUeCKUM 3aHSITHUSIM, Otuer no
CBETOTEXHUKH, ceMuHapam VHVBU/1yaIbHOMY
Knac6:c1/1q)1/IKauHﬂ, CaAMOCTOSTE/BHOE 5 3a/jaHuto, BeicTynieHue
HHOCTHU Ha 3aHSATUU
OCODEHHOC r3yuyeHue Tem (BOIPOCOB) %Omaﬂ) a3a ’
npumenenis CJI. TeopeThueCKol 4acTu OHCIIEKT
CaMOTMOAroTOBKH, OTUeT
Kypca 2
110 JlabopaTopHoi paboTe
[TpopaboTKa eKIIMOHHOTO 1
Marepuasa
OdopmreHre 0TUETOB 110 2
nabopaTopHbIM paboTam
Utoro 10
9 Borpocs! opranu3auuu | [TogroroBka K 2 |OIIK-7 Ornpoc Ha 3aHATUSIX,
pa3paboToK U MPaKTUUeCKUM 3aHSTHUSIM, Otuer 1o
HOPMaTUBHO TeXHUYeCKasl | cCeMUHapaM VH/VBU/1yaJIbHOMY
KyMeHTaL[Us. HUIO0, BBICTYyTI/IEHH
AOKyMEHTaLl CamocTosiTenTbHOe 5 3aAaHuio, DRICTYIIIEHUE
H3yuyeHue Tem (BOIPOCOB) g(,qoma,q) Ha 3aHATVH,
TeopeThueCKol 4acTu OHCTIEKT
Kypca CaMOII0/IrOTOBKH
ITpopaboTKa JIeKIJMOHHOTO 1
MaTepuasna
Ntoro 8
Wroro 3a cemecTp 82
[ToaroroBka K 3K3aMeHy 36 OK3aMeH
HTtoro 118
9.1. TeMBI /11 CAMOCTOATE/ILHOI0 U3yYeHHs TeOPeTUYeCKOM YacTH Kypca
1. TIIpsimble u obpatHbie BAX.
2. CBeTOBOl TOTOK.
3. KpuBas cusel cBeTa.
4. KonopuMmeTpruecKkre XapaKTepHUCTHKU.

5. Metogpl u3MepeHusi W 00pabOTKM pe3y/nbTaTOB 37eKTPUUYECKUX, CBETOTEXHUUYECKHUX WU
KOJIOpUMETPUYECKUX XapakTepucTuk C/I.
6. OnMTaKcHa/IbHbIe CTPYKTYPBI HA OCHOBe apCeHH/ia rajljivs, MeTO/bl UX U3TOTOBJ/ICHUSI.
7. OnWTakcHhaabHble CTPYKTYPbl HA OCHOBE HUTPU/A ra/ulvsl, METOAbI UX U3TOTOBJIEHUS.
8. Huddysus npumeceil.
9. JKuzgkoda3zoBasi SMHUTAKCHSI.
10. 3OnuTakcuanbHOe HapaljiBaHUe U3 MeTa/JIoOpraHnyeCcKuX COeJMHeHU.
11. Morneky/ispHO Iy4koBasi SIIUTaKCUs.

12. OcobGeHHOCTH TIPOL[eCCOB, TOCTPOCTOBAst 0O0paboTKa.

13. Turbl aKTUBHOM 00J1aCTH.
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14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.

[Tnanapueiii yur, «Flip-chip».

BepTuKanbHbIi uu.

Torosioruss oOMu4Ye CKUX KOHTAKTOB.

MeTo/pl NOBBILIEHUS] CBETOBBIXO/A.

Turel kopriycos CZI.

MoHTax KpUcTasia Ha TerI00TBO/,.

CBapka NpoBOJIOKOM KOHTaKTOB KpPHCTasula ¥ KopIyca.
Crioco0Obl repMeTH3aLIK KpUCTasLIa.
CBeToBBIBOAAILAS JIMH3A.

Pacrekanue TOKa, «CTOI»-CJION.

O deKT «CTAruBaHus» TOKA.

Biusinue Tonosnoruu KOHTaKTHOW MeTasii3alyu.
Biusinue BHellIHHUX (aKTOPOB Ha xapakTepuctuku C/I.
[Jerpajanys xapakTepUCTUK U TTapaMeTpOB.
Knaccudukarms, ocobennoctu npumeHenust C/1.
Bomnpockl opranu3atiyy pa3paboToK 1 HOPMAaTUBHO TeXHUUECKasi JOKYMeHTaLlsl.
OHepreTuueckue AuarpaMmsl p-n nepexozga u MKfI.
[Tpsimast u obpaTHast BAX p-n nepexoga.

Nuxekums HocuTesne 3apsja.

Buapl pekoMOUHaLusI.

BriBoz cBeTa 13 KpucTasia.

10. KypcoBas padora

He mipegycmotpeno PYII

11. PeliTuHroBas cucremMa jjisi OIfeHKH YCIIeBaeMOCTH CTYAeHTOB

11.1. BanbHbIe OLleHKH /11 3/IEMEeHTOB KOHTPO0JIsl

Tabsuiia 11.1 — BanbHble OLIEHKH /1J1sl 37IeMEeHTOB KOHTPOJIsI

. . MakcumanbHbIi
. MaxkcumanbHbIN MakcuManbHbIN
DieMeHThI yueOHOH 0asut 3a Iepuog Bcero 3a
6am1 Ha 1-yro KT c| ©6an 3a mepuof,
JesiTeJIbHOCTU mexay 2KT u Ha cemMecTp
Havasia ceMectpa | Mexay 1KT u 2KT
KOHelL| ceMecTpa
7 cemecCTp
BricTynienue (goknan) Ha 5 5 5 15
3aHATUH
Koncnekr 3 3 4 10
CaMOIIOZIrOTOBKH!
Ornpoc Ha 3aHATUSIX 2 2 1 5
Otuert 1o 5 2 10
VHAUBUYaTbHOMY
3a/JaHUI0
OTuert 1o y1labopaTopHO 5 5 5 15
pabore
Otuer 1o npakruke 5 5 5 15
JK3aMeH 30
Hapacraroiym utorom 25 48 70 100
11.2. ITlepecuet 6a/1/10B B OLIEHKH 3a KOHTPO/IbHBIE TOUKHU
[TepecueT 6a//IOB B OLIEHKH 3a KOHTPOJIbHBIE TOUKHU TIpe/iCTaB/IeH B Tabnuije 11.2.
Tabmuia 11. 2 — [NepecueT 6a//10B B OL[€HKH 32 KOHTPOJIbHBIE TOYKH
basnnbl Ha 1aTy KOHTPOIBHOM TOUYKH OreHnka
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> 90% oT MaKCMMasbHOM cyMMbI 6asinoB Ha gaty KT

Ot 70% no 89% oT MakcMMasibHOM cyMMbI OasioB Ha gaty KT

Ot 60% 10 69% OT MakCcMManbHOW CyMMBbI O6asioB Ha gary KT

N W | &~ Ul

< 60% oT MakcUMasnbHOI cymMMbl 6anoB Ha gaty KT

11.3. ITepecuer cymMMbI 0a/IJIOB B TPAAMIIMOHHYIO U MEXX/YHAPOJHYIO OL{€HKY
[TepecueT cymMbl 6a/iioB B TPAAMLIMOHHYIO U MEXKIYHAaPOAHYIO OLIeHKY IpeCTaB/ieH B Tab/uiie
11.3.
Tabmuiia 11. 3 — ITepecueT cyMMbI 0a/IJIOB B TPAJAULIMOHHYIO ¥ MEXKIYHAPOAHYIO OLIEHKY

WToroBast cymMmma 6arios,

Ouenka (I'OC) YUUTHIBAET yCMeIIHO CAaHHBIM Ouenka (ECTS)

9K3aMeH

5 (0TIMYHO) (3aUTeHO) 90 - 100 A (oT/1M4HO)
85-89 B (oueHb xopoL1110)

4 (xopolliio) (3auTeHO0) 75 -84 C (xopor10)
70 -74
65 - 69 D (ynoBneTBOpUTENBHO)

3 (YA0oB/IeTBOPUTEBHO) (3aUTEHO) 60.- 64 E (HocpeAcTaernio)
2 (HeyOB/IETBODUTEILHO) (e Hioke 60 6anmos F (HeynoBneTBOpUTENBLHO)

3auTeHO)

12. Yueb6HO-MeTOAMUYEeCcKOe M HH(OPMAILMOHHOE 00ecreyeHHe AUCIUILTHHbBI

12.1. OcHoBHas 1uTeparypa
1. TlomynmpoBogHMKOBasi CBeTOTEXHHWKA: Y4eOHOe mocoOue i CTYAEeHTOB, OOydYaromuxcsi 1o
Haripas/ieHut0 nogrotoBku 211000.62 — KoHCTpyrpoBaHUe U TEXHOJIOTUS 37IEKTPOHHBIX CpeAcTB / TyeB
B. 1., Congatkun B. C., BumicoB A. A. — 2015. 46 c. [DnekTpoHHbIii pecypc] - Pexxum pgoctyma:
https://edu.tusur.ru/training/publications/5458, cBoOOAHBIH.

12.2. lonosHMUTe/IbHAA IMTEpaTypa

1. CaeTomvOABI U CBETOJUO/HBIE YCTPOUCTBA: YueOHOe 1mocobue /sl CTYeHTOB, 00yYaroIuxcst
1o HampasjieHut0 noaroroBku 11.03.03 — KoHcTpyrpoBaHue M TeXHOJIOIMS 3JIEKTPOHHBIX CpeACTB /
ConparkuH B. C., Bumuco A. A., TyeB B. . — 2016. 40 c. [DnekTpoHHbIM pecypc] - Pexxum gocTtymna:
https://edu.tusur.ru/training/publications/5954, cBo60gHbIH.

2. TexHosorust COOPKM ¥ MOHTa)ka MOIIHBIX CBETOM3/yUaroIUX H3[esuii: YueOHoe mocobue
I/l CTyZleHTOB, oOyuarouuxcs Tmo HampasneHuto moaroroBku 11.03.03 — KoHcTpywpoBaHue W
TEeXHOJIOTHsI 1eKTPOHHBIX cpexactsB / Tyes B. U., Bumcos A. A., Congarkun B. C. — 2016. 33 c.
[SnekTponHsIii pecypc] - Pexxum goctymna: https://edu.tusur.ru/training/publications/5953, cBoOOAHBIH.

12.3. YueOHO-MeToAHUECKOE IT0CO0HEe U MPOrpaMMHoe obecreueHne

1. TlonynpoBogHMKOBasi CBETOTE€XHMKAa: MeToAuueckrue yKa3aHUsi MO0 MpPaKTUUeCKOW |
CaMOCTOsITe/TbHOM paboTe 10 JUCLIATIIHE /17151 CTyAeHTOB crietanbHocT 11.03.03 «KoHcTpynpoBaHue u
TeXHOJIOTHS 37eKTPOHHbIX cpenctB» / Congatkun B. C., BumcoB A. A., Tyes B. . — 2015. 9 c.
[DnekTpoHHbIii pecypc] - Pexxum goctyna: https://edu.tusur.ru/training/publications/5755, cBOOOAHBIH.

2. TlonynmpoBoAHMKOBas  CBETOTEXHWKA: MeToAMUECKHWe YKa3aHUs K  JlabopaTOpHOMY
MIPAaKTUKyMy [Jisi TOAroToBKM OakanaBpoB 211000 «KoHCTpyupOBaHMe U TEXHOJIOTHSI 3T€KTPOHHBIX
cpencTB», podub « TexHomorus 31eKTpoHHbIX cpeicTB» / Tyes B. U., Congarkux B. C., Bumicos A. A.
— 2014. 12 c. [OnekTpoHHBIM pecypc] - Pexxum goctyna: https://edu.tusur.ru/training/publications/4049,
CBOOO/IHBIM.

12.4. Ba3bl AaHHBIX, HH(OPMALIMIOHHO CTIPABOYHbIE U MOUCKOBbIE CUCTEMbI
1. https://edu.tusur.ru
2. http://e.lanbook.com
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3. http://elibrary.ru/

13. Marepua/ibHO-TeXHHYECKOe ofecrneueHre JUCHHUITHHBI
MarepuanbHO-TexHHUecKoe obecrieuerue kKag. POTOM u HUNCT TYCYP.

14. ®oHpA O11eHOYHBIX CPEe/ICTB
@OH/I OLIEHOUHbBIX CPEe/ICTB MPUBEJEeH B IPUIOKeHUH 1.

15. MeTognueckue peKOMeH/Jjaliiy 110 OPraHU3aliuy U3yYeHUs JUCLUIIINHbI
be3 pekomeHaly.
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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

[Tpodusns: IIpoeKTHPOBaHUE U TEXHOIOTHS PaJU031eKTPOHHbBIX CPEeJCTB

dopma 0OyueHUs: OUHAsA

dakynsreT: PK®, PagnokoHCcTpyKTOpCKHi (haKyabTeT

Kadenpa: KUIIP, Kadegpa KoHCTpyHpOBaHUs U MPOU3BO/JCTBA Pajuoaniaparypbl

Kypc: 4

Cemecrp: 7

YuebOHbI# M1aH Habopa 2015 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 3aKpeIvIeHHBIX 3a JUCIUTUIMHON KOMIEeTeHLIUN

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
17
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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/Ib3yeMble CPeZICTBA OLeHUBAHUS

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

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

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

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

Bupp! 3aHaTHM

* NHTepakTHBHBIE
TIpakTUYeCKUe 3aHATHUS;
* NHTepakTHBHBIE
JIeKLIUY;

* [IlpakTnueckue

* lIHTepakTUBHBIE
TIpakTUYeCKUe 3aHATHUS;
* VIHTepakTUBHBIE
JIeKLIUY;

* IlpakTuueckue

* VIHTepaKTUBHbIE
MpaKTUYeCKHUe 3aHsATHS;
* JlaboparopHbie
3aHSATHS;

* (CamocTodTenbHas

* Onpoc Ha 3aHATHsX;

* Brictynnenue (Jokaaz,

) Ha 3aHSATHY;

* Onpoc Ha 3aHATHUsX;

* BeicTyrnuienue (goknaz

) Ha 3aHATHY;

3QHATHS; 3QHSATHSA; paborta;

* JlaboparopHble * JlabGopaTtopHble

3aHSITHS; 3aHSITHS;

* Jlekuuu; * Jlekuuu;

* CamocTrodTesbHas * (CamocrosiTe/ibHast

pabora; pabora;

* TloaroroBka K * TloaroroBka K

9K3aMeHy; 9K3aMeHy;;
Wcnons3yemblie * OtyeT no * Ortuer no * Otyet no
CpeAcTBa nabopatopHoii pabore; nabopatopHoii pabore; nabopatopHoii pabore;
OLieHMBaHMs * OtyeT no * OTyeT no * OtyeTt no

WH/IUBU/yaIbHOMY WH/IUBUZyaTbHOMY VH/IUBU/yaIbHOMY

3a/IaHUIO; 3a/IaHUIO; 3a/IaHUIO;

* BeicTynineHue (moknaz
) Ha 3aHATUY;

* OrtueT MO TMpPaKTHKe;

¢ KoHCIIeKT * KoHcriekT * OK3aMe€H;
CaMOIIOATOTOBKY; CaMOIIOArOTOBKY;
* OTyer 10 NpaKTUKe; * OTyer Mo MpakKkTHKe;
* JK3aMeH; * DK3aMeH;
dopMyIMpOBKa MoOKasaTeseld U KpUTepHeB OLeHMBAaHUSI [JaHHOM KOMITeTeHLIUM TpUBeJleHa B
Tabmumie 4.
Tabsuria 4 — TTokasaTes U KpUTEPUU OLIEHUBAHUSI KOMIIETEHI[UM Ha 3Tarax
CocraB 3HaThb Y™meTb Bnagets
Ot1myHO * BCeMH He0OXO[UMBIMHU

(BbICOKMI YPOBEHB)

* yCIeLIHOoe U
CUCTEeMaTU3MPOBaHHOE
3HaHWe COBPeMeHHbIX
TeH/|eHLIMW pa3BUTUSI
3/1eKTPOHHUKH,
V3MepUTeTbHON U

* YCIEeLIHO U
CTPYKTYPUPOBaHO

YUMTBIBATH COBPEMEHHLbIE

TeHAEHLIUU PA3BUTHUSA
3JIGKTPOHHKH,
I/IBMepI/ITEJ]bHOﬁ 44

HaBbIKaMU YUUTHIBATh
COBpeMeHHbIe TeH |eHINH
pa3BUTHS /IEKTPOHUKH,
H3MepUTeTIbHON 1
BBIUUC/TUTE/TEHOU

CornacoeaHa Ha noptane Ne 2905

18



BBIUMC/TUTE/TbHOMN
TeXHUKH,
HH(OpMaI[MOHHBIX
TEXHOJIOTUM B CBOeH
ripoeccroHaIbHOM
J1esITeTbHOCTH;

BBIUMC/TUTE/TbHON
TeXHUKY,
rH(OpMaIMOHHBIX
TEXHOJIOTHUM B CBOEi
ripogeccrioHaIbHOM
JlesITeTbHOCTH;

TeXHUKH,
MHGOPMAIIMOHHBIX
TEeXHOJIOTUN B CBOe
ripoeccroHabHOM
JlesiTesTbHOCTH;

Xoportio (6a30BbIit

* yCIIeIIHOe HO He

* YCIIeLIHO HO He

¢ OCHOBHBIMU HaBbIKaMH

yPOBeHb) CUCTEMAaTU3UPOBAHHOE CTPYKTyPHUPOBAHO YUUTbIBaTh COBPEMEHHbIE
3HaHHe COBPeMEeHHbBIX YUUTHIBaTh COBPEMEHHbIE | TeHZEeHLIMHA Pa3BUTHS
TeH/|eHLIUW pa3BUTUS TeH/eHLIUW Pa3BUTUS 3/1EKTPOHUKH,
3/IeKTPOHHUKH, 3/1eKTPOHHUKH, W3MepUTE/IbHOMN U
V3MepUTeTbHON U V3MepUTeTbHOM U BBIUMC/IUTE/IbHOU
BbIUHC/TUTE/TbHOU BbIUMC/TUTE/IbHOU TeXHHUKH,
TeXHUKH, TeXHUKH, MH(MOPMaI[MOHHBIX
YH(OpMaI[MOHHBIX rH(OpMaI[MOHHBIX TEeXHOJIOTUN B CBOei
TEeXHOJIOTUW B CBOeM TEeXHOJIOTUW B CBOEU ripoeccroHanbHON
ripodeccroHabHOM ripodeccrioHaIbHOM JlesTe/TbHOCTH;
JesiTeIbHOCTH; JesiTe/IbHOCTH;

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

0 (IIOpOroBeIi COBPEMEHHBIX COBpPEMEHHbIE TEHJEHLIMY | COBPEMEHHbIE TEHEHLINU

YPOBEHb) TeH/IeHLIU pa3BUTHS Pa3BUTHS SJIEKTPDOHUKH, | DPa3BUTHS 3/IEKTPOHUKH,
3/1eKTPOHUKY, VI3MEepUTEe/IbHOU 1 V3MepUTe/bHOU U
VI3MepUTEIbHOU U BBIUMC/TUTE/IEHOU BBIYUC/TUTE/IEHOU
BBIYMC/IUTE/IbHON TeXHUKH, TeXHUKHU,
TeXHUKH, VH(OpPMaLMOHHBIX MH(OPMaL[MOHHBIX
VMH(POPMaLMOHHBIX TeXHOJIOTUH B CBOEM TeXHOJIOTUH B CBOEM
TEeXHOJIOTUM B CBOe ripodeccroHaIbHOM npogeccroHaIbHOM
npodeCcCUOHATBHON JesITeJIbHOCTH TI07 JlesiTeNIbHOCTH TI07,
JlesITeIbHOCTY; KOHTPOJIEM KOHTPOJIEM

KBa/TM(ULPOBAaHHOTO KBa/IU(PULIMPOBAHHOTO
CreLraamncTa; CreLMauncTa;

AedaTeJIbHOCTH,

3 TumnoBsbie KOHTPOJ/IbHbIE 3d/1dHUA
,Z[]'IFI pear3alidi BbIIIeIIepeyrCc/JIeHHbIX 3a[d4 O6y‘~leHI/I$I HCIIO/JIb3YOTCA 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 CcOCTaBe.

— KonopumeTpuueckrie xapaKTepUCTHUKHU.

3.1 Boripocbl Ha CaMONOATrOTOBKY
— Ilpsimbie u o6patHbie BAX.
— CBeToBOU MOTOK.

— KbpuBas cusbl cBeta.

(bopMHpoOBaHUsT KOMITETEHLIMM B TIpoliecce OCBOEHHs

— Metoapl u3MepeHuss U 00pabOTKM pe3y/bTaTOB 3/IEKTPUUECKHX, CBETOTEXHHUUECKHUX U
KOJIOpUMeTprUYecKux xapakrepuctuk C/.

— OmnuWTakcHanbHble CTPYKTYphl HA OCHOBEe apCeHK/a TaslTHsl, MeTOZbI X U3TOTOB/IEHUS.

— OnuTakcuanbHble CTPYKTYpPbl Ha OCHOBE HUTPHW/A Fa/livsl, MEeTObl UX U3TOTOB/IEHUS.

— Muddysus npumecen.

— JKugkodasoBasi SMUTAKCHSI.

— OnuTakcyanbHOe HapaljBaHKe U3 MeTa/yIoOpraHuyecKuX COeZJMHeHU.

— MoJiekynsipHO Iy4KOBasi SITUTAKCHS.

— Ocob6eHHOCTH TPOLIeCCOB, TOCTPOCTOBasi 06paboTKa.
— Turmel akTMBHOM 00/1aCTH.
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— Ilnanapneiii unn, «Flip-chip».

— BeprukanbHbIN yuI.

— Tononorust oMMYeCcKuX KOHTaKTOB.

— Merto/b! NOBBILLIEHHS CBETOBLIXO/A.

— Tumnel kopriycos C/I.

— MoHTax KpUcTasia Ha TerI00TBOJ,.

— CBapka IpOBOJIOKOM KOHTaKTOB KPUCTasl/ia U KOpITyca.
— Crnoco0bl repMeTU3aLIK KPUCTAJLIA.

— CBeTOBBIBOSLLAS JTUH3A.

— PacrekaHue ToKa, «CTOM»-CJIOU.

— OddeKT «CcTAruBaHUsI» TOKa.

— BuisiHMe TOnoI0ruy KOHTaKTHOU MeTasuIh3aLliui.

— BnusHye BHellIHUX (aKTOPOB Ha xapakrepuctuku C/I.
— [Jerpazanys XxapakTepUCTHK U ITapaMeTpOB.

— Kiaccudukarus, ocobenHocty npumenenust C/I.

— Bornpocs! opranu3sanuy pa3paboToK U HOPMaTUBHO TeXHUUECKas JOKyMeHTaL[Hsl.
— OHepretvyeckue auarpammel p-n repexoga u MKA.

— Ilpsimas u obpaTtHast BAX p-n nepexoza.

— VmxeKuusi HocUTesneu 3apsza.

— Buzbl pekomOyHaLs.

— BebIBog cBeTa U3 KpUcTasia.

3.2 Tembl HHAUBHYANbHBIX 3alaHUN

— P-n nepexoa u ero sHepreThyeckue AuarpaMmbl. BAX p-n mepexozia. VIHXeK1yst HOCUTeIel
3apsga. M3nyuatenbHass pekoMOuHaiusi. CBeTOBBIBOJ, M3 KpucTamia. BAX. MomHocTs (TIOTOK)
n3nyvyenus. Cuia cCBeTa, JuWarpaMma HarpaB/eHHOCTH u3nyudeHus. CrieKTpajibHas XapaKTepUCTHKa.
MeTtopp! u3Mepenusi u 06pabotku pesynbratoB (BAX, BTAX u ap.). GaAs, AIIIBV, AIIIN u ap. 3oHHas
CTpyKTypa. /lBOliHbIe TeTepOCTPYKTypbl U cBepxpelétku. Auddysus npumeceil. KugkodasoBas
SMMUTAKCUs. OMWTaKCHaAbHOe HapaljuBaHWe W3 MeTa/VIOOPraHUYecKUx CoelJUHeHHUH. MoseKyasipHO
nyuKoBasi smuTakcusi. OcobeHHOCTH TIPOoIieccoB, MocTpocToBasi 06paboTka. Turbl akTUBHOW 006/1aCTH.
[Mnanapueiii umrn, «Flip-chip». BepTukanbhbiii uun. Tomonorus OMMYECKHUX KOHTAKTOB. MeTobl
TIOBBILIIEeHUs CBeTOBbIX0AA. Turbl KoprycoB C/I. MoHTa)k KpucTasia Ha TernooTBoA. CBapKa MpOBOJIOKOM
KOHTAKTOB KpuCTa/yla W Kopryca. CriocoObl repMeTu3anuu Kpuctaina. CBeTOBBIBOASINAS JIMH3A.
PacTekaHue TOKa, «CTOM»-ClAOU. OQGeKT «CTIrMBaHUs» TOKa. BiMsHMe TOMOMOTMM KOHTAKTHOM
MeTajTi3alyy. BausHue BHelIHUX (akTopoB Ha xapakrepuctuku CII. [erpafaiivsi XapakTepUCTUK U
napameTtpoB. Knaccudukamnms, ocobeHHocty npumeHeHuss C/I. Borpockl opraHu3aiiiyd pa3pabOTOK U
HOPMAaTMBHO TeXHUUeCKasi JOKYMeHTaLUsI

3.3 Tembl 0IPOCOB Ha 3aHATUAX

— P-n nepexoy, ero sHepreTvyeckue JuarpamMmbl B paBHOBECHOM Y HEPABHOBECHOM COCTOSIHUU.
OOGefHEeHHBIN CJIOH, 3MEeKTpUUeCKre TIofs B 00egHEeHHOM cjioe. Pe3Kuil W IUIaBHBIA P-N TEPeXO/bl.
TonuHa obemHeHHOTO Cilosl. KOHTaKkTHasi pa3HOCTh IMOTeHI[ManoB. OOpaTHBIM TOK p-n Tepexofa, ero
cocraBisitoie. BAX p-n nepexoza. Vnxkekuusi HocuTenel 3apsiia. ['eTeporniepexofibl U UX 30HHBIE
auarpaMmbl. PekomOuHaiysi, ee MexaHW3Mbl. CKOPOCTb DPeKOMOWHALMM W BPeMsl KM3HU HOCHUTesel
3apsifa. M3nyuaresnsHast pekomOrHaLwsi. CBeTOBBIBOJ, U3 KPUCTAIIA.

— BAX — pabouwmii rpsMoii TOK U TIpsIMOe TiaJieHHe HarpshKeHUsl, paccerBaeMasi MOIIHOCTb U
MOIIHOCTh  (MOTOK)  u3nydeHus. CriekTpajibHasg  XapaKTepUCTHKa, CWjla CBeTa, JuarpaMmma
HarpaB/IeHHOCTH U3/TyUYeHUs], CBeTOBLIX0/. MeTozbl n3MepeHus U 00paboTku pe3ynbTaToB (BAX, BTAX
u ap.).

— Apcenup rammus (GaAs), TBépawie pactBopbl AIIIBV, nutpuzabt AIIIN, u gp 3oHHas
cTpykrypa. Oco0eHHOCTM peKOMOMHAllMM B HEMPSMO30HHBIX  ITO/YTPOBOJHUKAaX. [IBOMHBIE
reTepoCTPYKTYPhI U CBEPXPELLIETKHU.

— Muddy3us npumecelt, xugkodasoBasi >SMNUTAKCUS, SMUTAKCUAIbHOE HapaljuBaHUe U3
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MeTas/UI0OPTaHNUeCKNX COeJUHEHHM, MOJIEKY/IIPHO Ty4YKOBash 3MuTakchsi. OcoOeHHOCTH TMpOLIeCCOoB,
ToCTpoCTOBast 00paboTKa.

— Tunbl akTMBHOW o6mactyd (p-n-Tiepexofi, TeTeporepexofi, ABOWHAs TeTepPOCTPYKTypa).
[Mnanapueii umn, «Flip-chip», BepTukanbHbIN uwm). Tomosorusi OMUUECKUX KOHTAKTOB. MeTonbl
TIOBBILLIEHUS CBeTOBBIXO/A (CTPYKTYpH3aLUsi CBeTOBBIBOASLLEN [TOBEPXHOCTH, 3epKasa bparra).

— Tumer xopmycoB C][l. Ilocagka Kpucrasia Ha TeIUIOOTBOJ, pas3Bapka BbIBOJOB,
CBETOBBIBOZAILIAs JIMH3A.

— Pacrekanue Toka, «cTon»-ciou. I (HeKT «CTArMBaHUs» TOKA, B/IWSHKE TOTMOJIOTHH KOHTAaKTHOMN
MeTa/i3auru. Bivsinue BHemHUX (akTopoB Ha xapakrtepuctukd C/l. [lerpasjainusi XapakTepuCTHK U
rapamMeTpoB.

— Knaccudukanus, ocobenHocty npumeHenust C/I.

— DBonpocs! opranu3aiyy pa3paboTok 1 HOPMAaTUBHO TeXHUUECKas JOKYMeHTaLsl.

3.4 TeMbI I0K/1a/I0B

— Ilpsimbie u o6patHbie BAX.

— CBeToBOU MOTOK.

— Kbpusas cusbl cBeta.

— KosnopumeTpuueckrie xapakKTepUCTHUKHU.

— Merogbl u3MepeHUss W 00pabOTKM pe3y/lbTaTOB 37eKTPUUECKUX, CBETOTEXHHUUECKUX W
KOJIOpUMETPHUYECKUX XapakTepucTuk C/I.

— DNWTaKkcUaabHble CTPYKTYPhl HA OCHOBE apCeHu/ja rajuivsi, MeTOAbI UX U3TOTOBJIEHUSI.

— DNWTaKcuaabHble CTPYKTYPhl HA OCHOBE HUTPU/iA Ta/ulvsl, METOAbI X U3TOTOBJIEHUSI.

— Muddysus npumecen.

— JKugxodasosast snuTaKcus.

— DnWTakchaabHOe HapallliBaHue U3 MeTa/lJIoOpraHuyeCcKuX CoeIMHeHUHN.

— MoJiekynsipHO Iy4KOBasi SMIUTAKCHS.

— Ocob6eHHOCTH TPOLIeCCOB, TOCTPOCTOBasi 06paboTKa.

— Turmel akTMBHOM 06/1aCTH.

— Ilnanapheiii yurn, «Flip-chip».

— BeprukanbHbIi uu.

— Tononorusi oMu4eCcKrux KOHTAKTOB.

— MeTobl OBBIIIEHUs] CBETOBBIXO/IA.

— Tunel kopriycoB C/.

— MoHTax KpUcTasia Ha TerI00TBOJ.

— CBapka NpoB0JIOKOM KOHTAaKTOB KPUCTasljia U KopIyca.

— Crnoco0bl repMeTHU3alK KPUCTAJLIA.

— CBeTOBBIBOASLLAS JIMH3A.

— PacrekaHue Toka, «CTOM»-CJION.

— OddexT «cTIrMBaHUsA» TOKA.

— BuisiHMe TOnos0ruy KOHTaKTHOU MeTasuIh3aLtiui.

— BiusiHue BHelHUX (akTOpPOB Ha xapakTepuctuku C/I.

— [erpasjauys xapakTepUCTHK U NapaMeTpoB.

— Knaccudukanus, ocobenHocty npumeHenust C/I.

— DBonpocs! opranu3anyy pa3paboTok 1 HOPMAaTUBHO TeXHUUECKas JOKYMeHTaLlsl.

— DHepreTuyeckue auarpamMmmel p-n repexoaa u MKA.

— TIlpsimast u obpatHast BAX p-n mepexoza.

— VmKeK1usi HOCUTeseu 3apsiza.

— Buapl pekomOuHaIs.

— BriBoj cBeTa U3 KpUcTasla.

3.5 JK3aMeHaLlMOHHBIE BOIPOCHI
— DOHepreTuyeckve AuarpamMmel p-n niepexozga u MKS. Ipsivas u obpatHasi BAX p-n mepexofa.
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Vmwkekiusi HocwuTtenel 3apsisia. Bumabl pekomOuHaims. BeiBog cBeTa U3 KpucTaia. Bompockl
opraHvsanuy pa3pabOTOK M HOPMaTHWBHO TexHWYecKasi JokymeHTauus. Knaccudukarus, ocobeHHOCTH
npuMmeHenust CJl. PacTekaHue TOKa, «CTOM»-C/I0U. D(P(eKT «CTArvBaHWs» TOKa. BiusHue Tomosmoruu
KOHTaKTHOM MeTa/uiM3alui. BiusiHMe BHemHUX (pakTopoB Ha xapakrepuctuku ClI. [lerpajanys
XapakTepuCTUK U rmapameTpoB. Tumbl kKoprnycoB C/[I. MoHTak Kpucraiia Ha TeruiootBof. (CBapka
IIPOBOJIOKOW KOHTaKTOB KpucTasuia U kopryca. CrocoObl repmerusaniiy Kpucrasa. CBeTOBBIBOASLIAs
mvH3a. Tunbl akTMBHOM oOsmactu. ITnaHapueni uum, «Flip-chip». Beptukanpnbiii uum. Tomonorus
OMHYECKHUX KOHTaKTOB. MeTobl MOBbIlIeHUs1 CBeTOBbIXoZa. Juddysus npumeceit. Kuzpkodasosast
SMMUTAaKCHUs. OINWTaKCHaAbHOe HapallMBaHWe W3 MeTa/UVIOOPraHhYeCcKUX COefWHeHHUH. MosekyasipHO
nyukoBasi snurakcust. OcobeHHOCTH MpoLieccoB, MOCTPOCTOBast 06paboTKa. DNUTAaKCHa/IbHble CTPYKTYPhI
Ha OCHOBe apCeHy/ia ra/ulis, MeTOAbl UX U3rOTOBJ/IeHUs. ONUTAKCUa/bHble CTPYKTYpPbl Ha OCHOBE
HUTpUJiA Ta/liis, METOAbl UX U3roTosseHus. [1psimbie 1 ob6patHble BAX. CBeToBOi noToK. KpuBast cusbl
cBeta. KosmopuMeTpuueckrne XapaKTepUCTHUKH. MeToapl u3MepeHHss W 00pabOTKM  pe3ysibTaToB
3/IeKTPUYECKUX, CBeTOTeXHUYECKUX U KOJIOpUMeTpUUe CKUX xapakTepuctuk ClI.

3.6 TemaTnKa NpakKTHKH

— P-n nepexop v ero sHeprernueckue guarpammel. BAX p-n nepexopa. VHxeKkuus HocuTenen
3apsifa. M3nyuaresnbHast pekoMOrHaLusi. CBeTOBBIBOJ, U3 KPUCTAJIIA.

— BAX. MomHocTh (n0oTOK) u3nyvyenus. Cunia cBeTa, AvarpaMma HarpaB/IeHHOCTH U3Ty4YeHMUs.
CnekTpasibHasi XapakKTeprCTHKa. MeTozp! n3MepeHusi 1 06pabotku pesynsratoB (BAX, BTAX u zp.).

— GaAs, AIIIBV, AIIIN u ap. 3oHHast CTPyKTypa. [IBoliHbIe reTepOCTPYKTYPhl M CBEPXPELLETKH.

— [Juddysus npumeceit. JKugkodaszoBas >NMUTaKcUs. ONUTaKCHaAbHOe HapaljuBaHUe U3
MeTa/IOOPTaHNueCKNX CcoeArHeHuH. MoseKysisipHO TyukoBasi 3muTakchsi. OcoOeHHOCTH TpOoIieccosB,
ToCTpoCTOBast 06paboTKa.

— Tumbl aktuBHOW obsactu. IlnaHapHbeiéi uurn, «Flip-chip». BeprukanbHeni uwr. Tomosmorus
OMHUYeCKUX KOHTAKTOB. MeTo/b! [TOBBILLIEHUS CBETOBLIXO/A.

— Tuner kopnycoB CII. MoHTaX KpuCTa/ljla Ha TeryiooTBoZ. CBapka IMPOBOJIOKOW KOHTAKTOB
KpucTasia v kopryca. Crioco0bl repMeTr3anyy Kpuctasuia. CBeTOBBIBOASIIAS JTMH3A.

— Pacrekanue TOKa, «CTOM»-C/I0U. O(MQEKT «CTArMBaHUS» ToOKa. BiusiHMe TOMOIOrMU
KOHTaKTHOM MeTa/uiM3aluu. BiusiHMe BHemHux ¢akTopoB Ha xapakrepuctuku CII. [erpajars
XapaKTepPUCTUK U NTapaMeTpOB.

— Kiaccudukarusi, ocobenHocty npumenenust C/I.

— Bomnpocs! opranu3saruy pa3paboToK 1 HOPMaTUBHO TeXHUYeCKasi JOKyMeHTaLUsT

3.7 Tembl 1a00pPaTOPHBIX PadoT

— Usmepenne u o00paboTka TapamMeTpoB BoOJIbTaMIlepHOM xapakrepuctuku CI. M3yueHue
TemIeparypHoud 3aBucumocth BAX. l3mepeHue cBeToBOro Imnortoka, cuiael cBera u KCC CI.
VccnenoBaHve  TeMriepaTypHOM  3aBUCMMOCTM  cuibl  cBeta CJl.  l3MepeHue cCrieKTpasibHOM
xapaktepuctuku C/I, oripesiesieHre [JBETOBOU TeMIepaTypbl, KOOPAWHAT L[BeTHOCTU. VI3mepeHre KaHer-
aMIepHOM U JitoMeH-amrepHo 3aBucuMmoctd. Onpezenenue KII/1 v cBeToBBIXOAA.

— U3mepeHue KaHzen-aMmriepHOM XapakTepucTukud CJI pa3HbIX KOHCTpyKLui. McciegoBaHue
aZlIMTUBHOCTHU CBETOBBIX XapaKTEPHUCTUK CBETOAMOAHBIX YCTPOMCTB: K/acTepbl, MaTPHULIbI.

— W3mepenue cBeTOBBIX XapakTepuCTUK VIC Mpo)KeKTOPHOIO TUMa.

4 MeTtognueckye MaTepHaJsibl
Inst obecrieueHus: mporiecca oOyueHHs U pellieHus 3a7iau 00y4yeHUsi UCIIONMb3YIOTCS CIeAyIoIre
MaTrepuarbl:
— MeToJuuecKhe Marepuarbl, Orpejie/solide TpoLeAypbl OLleHWBaHUsS 3HaHWM, YMeHHH,
HaBbIKOB W (WIM) OMbITa [eATebHOCTH, XapaKTepU3YIOL[UX 3Tamnbl (OpP-MUPOBAHUS KOMIIETEeHLIWH,
CoriacHo 1. 12 paboueii MporpamMMbI.

4.1. OcHoBHas UTeparypa
1. TlonymnpoBOJHUKOBasi CBETOTeXHUKA: YuebHOe mocobue [jisi CTyleHTOB, OOydaroluxcsi T0
Harpas/eHuto noArorosky 211000.62 — KoHCTpyupoBaHUe U TeXHOJIOTUs 3/IeKTPOHHBIX CpefCcTB / Tyes
B. U., Conpatkun B. C., BumicoB A. A. — 2015. 46 c. [OnekTpoHHbIli pecypc] - Pexxum focTymna:
https://edu.tusur.ru/training/publications/5458, cBOOOAHBIA.
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4.2. lonoHMTe/IbHAA IMTepaTrypa

1. CeTomuofbl U CBETOUOAHbIE YCTPOMCTBa: YuebOHOe rocobue /ijisi CTYeHTOB, 00yUaroIuXCs
1o HampasjieHUt0 1noaroroBku 11.03.03 — KoHcTpyrpoBaHue M TeXHOJIOTMS 3JIEKTPOHHBIX CpefCTB /
CongarkuH B. C., Bumuco A. A., TyeB B. . — 2016. 40 c. [DnekTpoHHbIM pecypc] - Pexxum gocTymna:
https://edu.tusur.ru/training/publications/5954, cBOOGOAHBIA.

2. TexHosmorusi cOOPKM M MOHTa)ka MOIL[HBIX CBETOW3IYYaloIUX H3Zienuil: YuyeOHoe mocobue
JUI  CTY#eHTOB, OOydwaromuxcsi 1o HarpaeieHWt0 moaroroku 11.03.03 — KoHcTpyupoBaHue U
TeXHO/Iorus 31eKTpoHHbIX cpenctB / Tye B. W., BumicoB A. A., Congatkun B. C. — 2016. 33 c.
[DnekTponHbI pecypc] - Pexxum goctyna: https://edu.tusur.ru/training/publications/5953, cBOOOAHBIH.

4.3. YueOHO-MeTOANYEeCKOe 10Co0He U MPOorpaMMHoOe odecrieueHne

1. TIlonmynpoBopHMKOBasi CBeTOTEXHUKA: MeToquyecKue yKasaHusl [0 TIPaKTUYECKOW U
CaMOCTOSATe/IbHOM 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
MIPAaKTUKYMy /il TOATrOTOBKM OakanaBpoB 211000 «KoHCTpyupOBaHME U TEXHOJIOTHSI 3/I€KTPOHHBIX
cpencTB», mpoduiib «TexHosorus 3neKTpoHHbIX cpeacTB» / TyeB B. ., Congatkun B. C., Bunmcos A. A.
— 2014. 12 c. [OnekTpoHHbIi pecypc] - Pexxum poctyna: https://edu.tusur.ru/training/publications/4049,
CBOOO/THBIM.

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

CornacoeaHa Ha noprane Ne 2905 23



	1. Цели и задачи дисциплины
	1.1. Цели дисциплины
	1.2. Задачи дисциплины

	2. Место дисциплины в структуре ОПОП
	3. Требования к результатам освоения дисциплины
	4. Объем дисциплины и виды учебной работы
	5. Содержание дисциплины
	5.1. Разделы дисциплины и виды занятий
	5.2. Содержание разделов дисциплины (по лекциям) 
	5.3. Разделы дисциплины и междисциплинарные связи с обеспечивающими (предыдущими) и обеспечиваемыми (последующими) дисциплинами
	5.4. Соответствие компетенций, формируемых при изучении дисциплины, и видов занятий
	6. Интерактивные методы и формы организации обучения
	7. Лабораторный практикум
	8. Практические занятия
	9. Самостоятельная работа 
	9.1. Темы для самостоятельного изучения теоретической части курса

	10. Курсовая работа 
	11. Рейтинговая система для оценки успеваемости студентов 
	11.1. Балльные оценки для элементов контроля
	11.2. Пересчет баллов в оценки за контрольные точки
	11.3. Пересчет суммы баллов в традиционную и международную оценку

	12. Учебно-методическое и информационное обеспечение дисциплины
	12.1. Основная литература
	12.2. Дополнительная литература
	12.3. Учебно-методическое пособие и программное обеспечение
	12.4. Базы данных, информационно справочные и поисковые системы

	13. Материально-техническое обеспечение дисциплины
	14. Фонд оценочных средств
	15. Методические рекомендации по организации изучения дисциплины
	1. Введение
	2 Реализация компетенций
	2.1 Компетенция ОПК-7

	3 Типовые контрольные задания
	3.1 Вопросы на самоподготовку
	3.2 Темы индивидуальных заданий
	3.3 Темы опросов на занятиях
	3.4 Темы докладов
	3.5 Экзаменационные вопросы
	3.6 Тематика практики
	3.7 Темы лабораторных работ

	4 Методические материалы
	4.1. Основная литература 
	4.2. Дополнительная литература 
	4.3. Учебно-методическое пособие и программное обеспечение 
	4.4. Базы данных, информационно справочные и поисковые системы 


