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 ri71aH Habopa 2013 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:

3aBenyromuii kKad. POTOM kad.
POTOM

ITpodeccop kad. POTOM kad.
POTOM

Houent kad. POTOM kad. POTOM

3aBeayromuii obecreunBarolei Kad.

POTOM

Tyes B. N.

Burcos A. A.
ConparkuH B. C.

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.
KUIIP

OKCIIepThI:

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

CornacoBaHa Ha noprtane Ne 2646

O3epkuH /. B.

O3epkuH /. B.

XpucTiokoB B. T.

Hecmesnosa H. H.



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  «[TomynpoBogHuKkoBast cBeToTexHuka» (b1.B.J]B.9.2) orHocutcsi K Omoky 1
(BapuaTHBHas 4acTh).
[TpepuiecTByOIMMY  AUCLUMIVIMHAMY,  (OPMUPYIOLMMU  HauajbHble 3HAHUS, SIBJSIOTCSA
C/lelyrollve AUCLUILIMHBL: BBesieHue B podeccuto, [10/yrnpoBojHUKOBAs CBeTOTEXHUKA.
[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.
Tabnura 4.1 — Tpy0eMKOCTb AUCIUTTAHBI

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 CamocTosiTesibHast paboTa 82 82 4yacoB
6 Bcero (6e3 sk3ameHa) 144 144 4yacoB
7 ITogroroBka u czjada sK3aMeHa 36 36 4acoB
8 OO011jast TPyA0EMKOCTh 180 180 yacoB
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| &
2 8 .
5 | & | 5 2% | &t
= | o | ¢ | & g&8 :E&
Ne HasBanus pa3zesnoB JUCLIUIIIMHBI g % i % g 5 ? %
= 5 2 E | 80 = E
X @ S O 9 52
Z 3 g | B¢ & =
9] O o
=¥ lc:,‘U CEU
= O
[TapameTpsl 1 xapakrepuctuku C/I. 2 4 4 14 24 OIIK-7
2 | ®usuka paborsl C/. 2 4 0 11 17 OIIK-7
3 |ITonyripoBOAHUKOBBIE MaTepHaJbl /IS 2 4 0 11 17 OIIK-7
CA.
4 | MeTozabl 1oTyYeHust 2 4 0 7 13 OIIK-7
TOJTYTIPOBOJHUKOBBIX CTPYKTYP st C/I.
W3nyyatoriye yurbl (KpUCTAsIbI). 2 0 13 OIIK-7
6 | KOHCTpYKLMU U TEXHOJIOTUU 2 9 17 OIIK-7
usrotosienust C/.
7 |HeraruBHble 3¢ dektrl B C/. 2 0 7 13 OIlK-7
8 |U3penus nonynpoBOJHUKOBOM 2 9 17 OIIK-7
CBETOTeXHHUKHU, K/lacCUUKaIus,
ocoberHocty ipuMmenenust C/I.
9 | Bormpockl opranu3aiyy pa3paboTok u 2 4 0 7 13 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
=
Ha3sauust pasenios CopeprkaHue pasziesioB JUCLIAILIMHBI 110 = ? %
JIEKLIUSIM s g g
= 53
= 6 *
7 ceMecTp

1 ITapameTps! ¥ xapaktepuctuku C/I.

BAX — pabouwii psiMO#i TOK U TIpsIMOe
TnajieHue HamnpsDKeHUs1, paccerBaeMast
MOILIHOCTb U MOIIIHOCTB (TIOTOK)
nsnyvenust. CreKrpanbHas
XapaKTepUCTHKa, CHjla CBeTa, AuarpaMmma
HarpaB/IeHHOCTH U3/lyueHUs,
CBETOBBIXO[|. MeTo bl M3MepeHUs U
o6pabotku pesynbratoB (BAX, BTAX u

N

OIIK-7
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Ap.).

HToro

2 ®usuka paboter C/I.

P-n nepexop, ero sHepretTuyeckue
JiyarpaMMbl B paBHOBECHOM U
HEPaBHOBECHOM COCTOSIHUH.
ObeHeHHbIN CJIOM, 371eKTpUUeCKUe TIOJs
B 00eTHEHHOM cjioe. Pe3Kuii U TIaBHBIN
p-n niepexo/pl. TosiHa 06e[HeHHOTO
cosi. KoHTakTHas pasHOCTb
rioteHI1aoB. O6paTHbIf TOK p-n
repexoza, ero cocrassouye. BAX p-n
nepexozia. lHykeKLMst HocuTeser 3apsifa.
I'eTeporniepexosibl U UX 30HHBIE
JuarpaMMmel. PekomOuHais, ee
MeXxaHH3Mbl. CKOPOCTh peKOMOWHAINY 1
BpeMsI )KU3HU HOCUTeJer 3apsiza.
WN3nyuarenbHasi peKOMOWHALIVSI.
CBeTOBBIBOZ, U3 KpUCTAJIJIA.

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. 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| HanmeHOBaHMe AUCLIMILIMH

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

KBamMUKaLMOHHast paboTa

1 2 3 4 5 6 7 8 9
[IpepmecTBytoLMe JUCLUATIIMHBI
1 |BBegeHue B podeccuto + + + + + + + + +
2 | [TonynpoBogHUKOBas + N + N N + N + +
CBETOTEXHHKa
[MTocnenytomye JUCLUIIIUHEIL
1 | BeinyckHas + 4 + 4 4 + 4 + +

5.4. CooTBeTCTBHE KOMIIeTeHIIMi, ()OpMIpPyeMbIX IIPH U3yUeHUH AUCIUILIMHBI, U BU/I0B 3aHATHI
CoOoTBeTCTBHE KOMITeTeHI[MM, (OPMUPYeMbIX TPM U3YUeHUU [OUCLUTUIMHBI, U BUJOB 3aHSATHI

TIpe/iCTaB/IeHo B Tabmwie 5.4

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

HCILUIIINHBI

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
He npegycmorpeno PYII

7. JTabopaTopHbIA MPAKTHKYM
CopeprkaHue y1abopaTtopHbIX paboT npuBezieHO B Tabswiie 7.1.
Tabsura 7. 1 — CopeprkaHue y1labopaTOpHBIX paboT

3 3§
g s =
& >
Ha3Banus pa3enoB Copgep>xaHue 1abopaTopHbIX paboT z - 2 &
St 25
= S 8
- e ~
7 ceMecTp
1 TTapameTpsl u xapaktepuctuku C/I. |3mepeHue 1 06paboTKa rmapameTpoB 4 OIlIK-7
BOJIETAMIIEPHOU XapaKTepUCTUKU
C[.3yyenre TemnepaTypHOH
3aBucuMocTtu BAX.M3mepeHue
CBETOBOr'0 MOTOKa, cuibl cBeTa U KCC
Cl.MccnepoBanue TemnepaTypHOU
3aBUCUMOCTH cuibl cBeta CII.M3mepeHue
CIMeKTpaJbHOM XapakTepucTuku C/l,
orpe/iesieHUe LIBETOBOW TeMIleparyphl,
KOOD/JIMHAT LIBeTHOCTU.VI3MepeHue
KaH/le/I-aMIIepHOU U JTFOMeH-aMITepHOM
3aBucuMocTu.Onpesenenue KII/I u
CBETOBBIXO/a.
Wtoro 4
6 KOHCTPYKLMU U TeXHOIOTUU N3mepeHue KaH/ie/1-aMITepHOM 2 OI1K-7
usrorosenus CII. xapakrepuctuky CJI pa3HbIxX
KOHCTpyKUMit.MccneoBaHue
alIUTUBHOCTHU CBETOBBIX XapaKTepUCTHK
CBETOJMOZHBIX YCTPOMCTB: K/IacTepsl,
MaTpHL{bI.
Wroro 2
8 U3penus nonynpoBOHUKOBOM N3mepenne cBeToBbIX XapakTepucTuK V1C 2 OIIK-7
CBETOTEeXHUKH, KIacCU(pUKaLys, NIPO’KEKTOPHOTO THIIA.
ocobenHocty nipumeHenusi C/I. Vitoro
Wroro 3a cemecTp 8

8. IlpakTHyeckue 3aHATUA
Copiep>xaHue MpakTHUeCKUX paboT npuBezeHo B Tabnuie 8.1.
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Tabsura 8. 1 — CopeprkaHue MPaKTUUECKUX paboT

Hassanus paszenos

CopeprkaHre MpaKTAYeCKUX 3aHATUN

Tpyn0eMKOCTb,

q

dopmMupyeMbie
KOMITeTeHLIUU

7 ceMecTp

1 [TapameTpsl 1 xapaktepucTUKU C/I.

BAX.MoliiHOCTb (TIOTOK)
u3nyuenns.Cuia cBeTa, AuarpaMMa
HarpaB/IeHHOCTH

n3nyuenus. CrieKTpasbHast
XapaKTepUCTHKa.MeTozbl U3MepeHus U
o6pabotku pesynbratoB (BAX, BTAX u

Ap.).

N

Htoro

OIIK-7

2 ®usumka paboter C/I.

P-n nepexop 1 ero sHepretuyeckye
fvarpammel. BAX p-n
nepexoza.VIHXeKLysl HocHTesnen
3apsga.MsnyyaresnbHas
pekombOuHaiys1. CBeTOBBIBO/, M3
KpUCTasia.

HToro

OIIK-7

3 IonmynpOBOAHUKOBBIE MaTepHaIb

ansa C/.

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

Htoro

OIIK-7

4 MeTo[bl TI0/TyYeHUs
T10JIYIIPOBOJHUKOBBIX CTPYKTYD [/

CII.

Ouddysus npumeceii. ) Kuakodasosas
STUTAKCHS. DTIUTAKCHAIEHOE
HapallBaHHe 13 MeTa/IJI00praHuyeCKUX
coeiHeHU. MOJIeKy/IsSIpHO TTyUYKOBast
snuTakcus.OcobeHHOCTH MPOLeCCOB,
rocTpocToBast 06paboTKa.

HToro

OIIK-7

5 N3nyuatolijye umnbl (KpUCTA/IbI).

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

Htoro

OIIK-7

6 KOHCTPYKLMU U TeXHOIOTUU
usrorosieHust C/.

Turnsl kopriycos CZI.MoHTax KpucTasiia
Ha Tery100TBOoJ.CBapKa MpOBOIOKOU
KOHTAKTOB KpUCTaslia u
koprryca.Crioco0bl repMeTH3aruu
KpucTasia.CBeTOBbIBOASALLAs TMH3A.

HToro

OIIK-7

7 HeratuBHble 3¢ dextsl B C/I.

PacTekaHue TOKa, «CTOIM»-C/A0U. DPPeKT
«CTSITUBAaHUs» TOKa.B/MsiHMe TOMOI0ruu
KOHTAKTHOW MeTa/i3anuu. BivsiHnie

OIIK-7
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BHEIIHUX ()aKTOPOB Ha XapaKTePUCTUKHU
CA.[derpaganusi XxapakTepUCTUK U

JIOKyMeHTaLusl.

W HOPDMAaTHMBHO TeEXHHWYECKasAa

HOPMATHUBHO TeEXHHUYECKAA JOKYMEHTALIUA

rapameTpoB.
Nroro

8 M3penvs monynpoBOJHUKOBOU Knaccudukarwysi, 0coOeHHOCTH OIIK-7

CBETOTEXHHUKH, K/IaCCU(PUKaLuS, ripumeHenus C/I.

ocobenHnocty npumeHenus ClI. Vitoro

9 Boripochl opraHv3anyy pa3paboTok | Borpock! opraHu3anuu pa3paboTok 1 OI1K-7

HToro

Nroro 3a cemectp

36

9. CamocrosiTesibHast paboTa
Buibl caMocTosiTe/TBHOM paboThI, TPYAOEMKOCTh U (hOpPMUPYeMbie KOMIIETEHLIMHU TIPe/[CTAB/IEHbI B

tabmie 9.1.
Tabnura 9.1 - Bugbl caMocTosiTesIbHOM paboThl, TPYI0EMKOCTb U (JOPMHpPYeMble KOMITeTeHLIUH
A <
5 =
9 s 5
o 2 v T
Buzpl camocrosiTenbHOM S >
Ha3saHus paszenos g " =T @opMBI KOHTPOJIA
paboTel S s g
S 2 =
o o 2
= S
7 cemecCTp
1 [TapameTpsl U [ToaroroBka K 2 OIIK-7 Ornpoc Ha 3aHATUSIX,
xapakrepucTtuku C/. MPaKTUYECKHUM 3aHSATUSIM, Ortuet 110
ceMuHapaMm VIHZUBU/lya/IbHOMY
CamocrosTenbHOe 9 33/1aHHI0, BhiCTyIIIeHMe
Ha 3aHITUU
r3yuyeHue Tem (BOIPOCOB) %(qoma,q) a3a ’
TeOopeTH4eCKOM YacTh OHCIIEKT
Kypca CaMOTOAroTOBKH, OTUeT
110 JlabopaTopHOi paboTe
[TpopaboTKa JeKITMOHHOTO 1
Marepuasa
OdopmiieHre 0TUETOB TI0 2
nabopatopHbIM paboTam
Ntoro 14
2 ®usuka paboter C/I. [Toaroroska K 2 |OIIK-7 Ornpoc Ha 3aHATHSAX,
TpaKTUYye CKUM 3aHATUSM, Otuer o
ceMUHapaMm VIHZUBU/lya/IbHOMY
CaMOCTOSTENbHOE 3 3a/laHuto, BricTyrieHve
v3y4JeHre TeM (BOIIPOCOB) %Omaﬂ) Ha 3aHATHH,
TeopeTUYeCcKoM YacTh OHCTIEKT
Kypca CaMOIIO/IrOTOBKH
[TpopaboTKa eKIMOHHOTO 1
Marepuasna
Ntoro 11
3 IlonynpoBoguukoBbie | [loaroroBka K 2 |OIIK-7 Ornpoc Ha 3aHATUSIX,

Marepuassl g C/I.

MIPAKTUYeCKUM 3aHSATHSM,
ceMHHapaM

Ortuert 110
WHIWBUYyaTbHOMY
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CamocTosiTesibHOE
r3yuyeHue Tem (BOIPOCOB)
TeopeThueCKOl 4acTu

3a/laHuto, BeicTyrieHve
(moksan) Ha 3aHSATHUH,
Koncriexkr

Kypca CaMOTMOJTrOTOBKH
ITpopaboTKa JIeKIMOHHOTO 1
Marepuasa
Ntoro 11
4 MeTo/ibl TIOJTyYeHHUs IToaroroBka K 2 OIIK-7 Ornpoc Ha 3aHATUSIX,
TOJTYTIPOBOJHUKOBBIX MpaKTUYe CKUM 3aHATUSM, Otuer o
ctpykryp st C/. ceMHHapam MHJVBUlyallbHOMY
CamocrosiTenibHOe 4 3aJjaHMI0, BEICTYTI/IeHMe
K Ha 3aHITUU
r3ydeHue TeM (BOIIPOCOB) %O 1371) Ha 32 ’
TeopeThueCKOr 4acTu OHCTIEKT
Kypca CaMOTOJTOTOBKHU
[TpopaboTKa /IeKLIMOHHOTO 1
Marepuasa
Utoro 7
5 Msnyyarolye yuribl [ToaroroBka K 2 |OIIK-7 Ornpoc Ha 3aHATUSIX,
(KpucTasnibl). MpaKTAYe CKUM 3aHSATUSIM, Otuet 1o
ceMHHapam VHJVBU/lyaJIbHOMY
CamocTosiTesibHOE 4 3ajjaHiio, BhICTyI/IeHHe
r3yuyeHue Tem (BOIPOCOB) %OKMA) Ha 3aHATIN,
o HCIeKT
TeopeThYeCKOM 4acTH OHCTIE
Kypca CaMOMO/ATrOTOBKH
[TpopaboTKa 1eKIIMOHHOTO 1
Marepuasa
Ntoro 7
6 KoHCTpyKLuHY U [Togroroeka K 2 OIIK-7 Ornpoc Ha 3aHATUSIX,
TeXHOJIOTUH MpaKTUYe CKUM 3aHATUSM, Otuer o
usrotosnenusi C/I. ceMHHapam WHJVBUlyaJlbHOMY
CamocrosiTenibHOe 4 3aJjaHMI0, BEICTYTI/IeHHe
K Ha 3aHITUU
r3ydeHue Tem (BOIIPOCOB) %O 1371) Ha 3 ’
TeopeTUUeCKOr 4acTu OHCTIEKT
Kypca CaMOTOAroToBKY, OTUeT
o 1aboparopHoii paboTe
[TpopaboTKa /IeKLIMOHHOTO 1
Marepuasa
OdopmiieHre 0TUETOB TI0 2
nabopaTtopHbIM paboTam
HToro 9
7 HeratuBHbie 3¢dekTsl B | [ToAroToBKa K OIIK-7 Ornpoc Ha 3aHATUSIX,
cAO. MPaKTUYECKUM 3aHSATUSIM, Ortuet 110
ceMHHapam VH/JVBU/lyaJIbHOMY
CamocrosiTennbHOe 4 3ajjaHNio, BLICTyn/IeH e
r3yuyeHue Tem (BOIPOCOB) %(qoma,q) Ha 3aHATIH,
TeopeTuYeCcKol YacTu OHCIIEKT
Kypca CaMOTMOJTrOTOBKH
[TpopaboTKa eKIIMOHHOTO 1
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Marepuasa

HToro 7
8 N3nenus ITogroroBka K 2 OIIK-7 Ornpoc Ha 3aHATUSIX,
TOJ/TyTIPOBOJHUKOBOM MpaKTUYe CKUM 3aHSTUSIM, Otuet 1o
CBETOTEXHUKH, ceMHHapam VHJVBU/lyaJIbHOMY
magcndmxaum, CaMOCTOSTe/TBHOe 4 3a/laHuto, BeicTyrienue
0ocobeHHOCTH W3yueHHe TeM (BOTIPOCOR) %(,uoma,a) Ha 3aHATHUH,
npumenenns ClT. TeopeTU4eCKOM YacTh OHCTIEKT
Kypca CaMOMOAroTOBKY, OTUeT
1o jlabopaTopHoii paboTte
ITpopaboTKa JIeKIMOHHOTO 1
Marepuasa
OdopmiieHre 0TUETOB TI0 2
nabopaTopHbIM paboTam
Ntoro 9
9 Bornipocs! opranu3auuu | [logroroBka K 2 OIIK-7 Ornpoc Ha 3aHATUSIX,
pa3paboToK 1 MpaKTUYe CKUM 3aHATUSM, Otuer o
HOPMAaTHMBHO TeXHUUeCKasi | CeMUHapaM WHJVBUlyaJlbHOMY
OKyMeHTarusl. 3a/laHuto, BeicTyrinenue
AOKYyM 1 CamocrosiTenibHOe 4 A ’ Ty
K Ha 3aHITUU
r3yuJeHue TeM (BOIIPOCOB) %O 1371) Ha 3 ’
TeopeTUUeCKOr 4acTu OHCTIEKT
MOTIOJTOTOBKH
Kypca CaMOIIOAT0TO
ITpopaboTKa JeKIIMOHHOTO 1
Marepuasa
Utoro 7
Wtoro 3a cemecTp 82
[ToaroroBka K 3K3aMeHy 36 OK3aMmeH
Ntoro 118
9.1. TemMBI /11 CAMOCTOATE/ILHOI0 U3yYeHHsI TeOPeTUYeCKOH YacTH Kypca
1. Kraccudukaims, ocobenHoct npumeHenus C/I.
2. PacrekaHue ToOKa, «CTOII»-CJIOU.
3. OddekT «cTIrMBaHUS» TOKA.
4. BnusHUe TOMOIOTUM KOHTAaKTHOW MeTaslIu3aliuu.
5. BusiHue BHelIHUX (hakTOpPOB Ha XapakTepuctuku C/I.
6. /[lerpazanus xapakTepyuCTHK U 1apaMeTpoB.
7. Tunel kopriycoB C/.
8. MoHTax KpucTasia Ha TelyIoOTBOJ,
9. (Cpapka NpOBOJIOKOW KOHTAaKTOB KpHCTasia 1 KopIlyca.
10. Crioco6bI repMeTHU3aL{K KPUCTAIIA.
11. CaeTOBBIBOASILIAS JTMH3A.
12. Juddy3us npumeceil.
13. JXuzkodasoBasi SUTAKCHSI.
14. DnuTakcydasbHOe HapallliBaHWe U3 MeTa/l/I00PraHhueCKUX COeUHEeHUH.
15. MonekynsipHO My4KOBasi SIIMTaKCHs.
16. OcobeHHOCTH TIPOLIECCOB, TOCTPOCTOBasi 00paboTKa.
17. OnuTakcuaabHble CTPYKTYPbl HA OCHOBE apCeHu/ia rajuivsi, MeTO/bl UX U3rOTOB/IEHUSI.
18. OnuTakcHasbHbIe CTPYKTYPbl HA OCHOBE HUTPU/IA Ta/livsl, METO/Ibl UX U3TOTOB/IEHUSI.
19. Tunbl aKTUBHOM 06/1aCTH.
20. TInanapusiii uur, «Flip-chip».
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21.
22.
23.
24.
25.
26.
27.
28.

CBeTOBOU IIOTOK.

BepTukanbHbIN uu.

Tornosiorust OMUYe CKUX KOHTaKTOB.
MeTo/p! NOBBIIIEHUS CBETOBBIXO/A.
[Tpsimbie u o6patHbie BAX.

KpuBas cusnebl cBeTa.
Konopumerprueckne xapakTepUCTHKH.
Metozipl u3MepeHMss U 00pabOTKM pe3y/lbTaToB 3/1eKTPUUECKUX, CBETOTEXHUYECKUX U

KOJIOpUMeTpUUeCKux xapakrepuctuk ClI.

29.
30.
31.
32.
33.
34.

OHepreTUyecKye AUarpamMMsbl p-n epexoga 1 MKS.
[Mpsimast 1 obparHast BAX p-n niepexopa.

VHKeK1Mst HOCHUTe el 3apsifja.
Buzibl pekomOyHaLusI.

BrIBOZ CBeTa M3 KpUCTasIa.
Bormpoce! opranu3arun pa3paboToK ¥ HOPMaTUBHO TeXHWYeCKas JOKyMeHTaLlusl.

10. KypcoBas padora

He mipegycmorpeno PYII

11. PeliTuHroBas cucremMa jjisi OIfeHKH YCIIeBaeMOCTH CTYAeHTOB

11.1. bBan/bHbIE OLleHKH /11 3/IEMEHTOB KOHTPOJIsl
Tabsuiia 11.1 — BanbHbIe OLIEHKH /1J1si 371eMEeHTOB KOHTPOJIsI

. . MakcumanbHbIi
. MaxkcumanbHbIN MakcuManbHbIN
DieMeHThI yueOHOMH 0asu1 3a Iepuog Bcero 3a
6am1 Ha 1-yro KT c| ©6at 3a mepuof,
JesiTeJIbHOCTU mexay 2KT u Ha cemMecTp
Havasia ceMectpa | Mexay 1KT u 2KT
KOHel| ceMecTpa
7 cemecCTp
BricTynienue (goknan) Ha 5 5 5 15
3aHATUU
Koncriekt 2 2 1 5
CaMOIIOZIrOTOBKM
Onpoc Ha 3aHATUSIX 2 2 1 5
Otuer no 5 5 5 15
WH/JVBUlyaJIbHOMY
3a/JaHUI0
OTuert 1o y1labopaToOpHOM 5 5 5 15
pabore
Otuer 1o npakruke 5 5 5 15
JK3aMeH 30
Hapacraroiym urorom 24 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.
Tabsura 11. 2 — TTepecueT 6a/i/IoB B OLIEHKHU 3a KOHTPOJIbHbIE TOUKH
basnnbl Ha 1aTy KOHTPOIBHOM TOUYKH OreHnka
> 90% oT MakcuMasibHOM cyMMbl OansioB Ha gaty KT 5
Ot 70% 10 89% OT MakCcMMabHOW CyMMBbI 6asioB Ha gary KT 4
Ot 60% 10 69% OT MakCcHMMabHOV CyMMBbI OasioB Ha gary KT 3
< 60% oT MakCcHUMaJIbHOM cymMMbI OasiioB Ha aary KT 2
12
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11.3. ITepecuer cymMMbI 6a/IJIOB B TPAAMIIMOHHYIO U MEXX/YHAPOJHYIO OL{€HKY
[TepecueT cymMMbl 6as/IOB B TPaJULIMOHHYIO U MEXXYHApOAHYIO OLIEHKY TpeJcTaB/ieH B Tabmuie
11.3.
Tabmuua 11. 3 — [NepecueT cymMMbI 0a/lI0B B TPaAULIMOHHYIO U MeXKAYHAPOJHYIO OLIEHKY

WToroBast cymma 6asios,

Ouenka (I'OC) YUUTBIBAET yCMEIIHO CAaHHBIN Ouenka (ECTS)

9K3aMeH

5 (0T/IMUHO) (3aUTEHO) 90 - 100 A (oTrM4HO)
85-89 B (oueHs xopo11o)

4 (xopol1io) (3auTeHo0) 75 -84 C (xopo110)
70 -74
65 - 69 D (yaoBnieTBOpUTEHHO)

3 (YAOB/IeTBOPUTEJBHO) (3aUTEHO) 60 - 64 E (HocpeAcTaerio)
2 (HeYOB/IECTBODUTEIHO) (He Hike 60 6asoB F (HeyzmoB1eTBOpPUTEJILHO)

3aUTEeHO)

12. Yueb6Ho-MeTOAMYeCcKOe M HH(OPMAIJHOHHOE 00ecrieyeHHe AUCIUILIMHBI

12.1. OcHoBHas 1uTeparypa
1. TlomynpoBogHMKOBasi CBeTOTEXHHMKA: YueOHOe mocobue i CTYAEeHTOB, OOydaroImuxcsi 1o
Haripas/ieHUr0 1oArotoBky 211000.62 — KoHCTpyupoBaHve U TeXHOJIOTHsI 3/IEKTPOHHBIX cpefcTB / Tyes
B. U., Congatkun B. C., BumucoB A. A. — 2015. 46 c. [DnekTpoHHbIi1 pecypc] - Pexum focrtyna:
https://edu.tusur.ru/training/publications/5458, cBOOOAHBIH.

12.2. lono/siHMTE/IbHAS JIMTEpaTypa

1. CaeTomuofbl U CBETOJUOAHbIE YCTPOKMCTBA: YueOHOe TTocobue /jist CTYIeHTOB, 00yUaroIXCsI
rno Haripas/ieHuto noArotoBku 11.03.03 — KoHCTpyHpoBaHWe M TeXHOJIOTUSI 37IEKTPOHHBIX CPEACTB /
Conpgatkus B. C., BumucoB A. A., TyeB B. . — 2016. 40 c. [DnekTpoHHBIM pecypc] - Pexxum gocryma:
https://edu.tusur.ru/training/publications/5954, cBoOOAHBIH.

2. TexHomorust cOOPKM M MOHTa)Ka MOIIHBIX CBETOM3/IyuaroIUX H3esuii: YueOHoe mocobue
ISl CTy[IeHTOB, OOydJaroIMxcs 1o HampapieHuio TmoAarotoBku 11.03.03 — KoHcTpywpoBaHWe W
TEeXHOJIOTHs 31eKTPOHHBIX cpexacts / Tyes B. U., Bumcos A. A., Congarkun B. C. — 2016. 33 c.
[DnekTponHsIM pecypc] - Pexxum goctyma: https://edu.tusur.ru/training/publications/5953, cBoO60gHBIH.

12.3. YueOHo-MeTOfHUECKOE MTOCOOHe ¥ MporpaMMHoe obecreueHue

1. TIlomynpoBOAHMKOBasi CBeTOTeXHMKA: MeToguueckue yKasaHusl I10 TIPaKTUYECKOW U
CaMOCTOSITe/IbHOM paboTe 1Mo AUCLIMIIIMHE JJ1s1 CTyAeHTOB crietiaabHoCcTH 11.03.03 «KoHCTpyrpoBaHue 1
TEeXHOJIOTUs 3IeKTPOHHBIX cpexactB» / CongatkuH B. C., Bumucos A. A., Tyes B. . — 2015. 9 c.
[DnekTpoHHBIM pecypc] - Pexxum goctyma: https://edu.tusur.ru/training/publications/5755, cBo60AHBIIH.

2. TlomympoBO#HMKOBasi — CBeTOTeXHWKA: MeToAndyeckre yKasaHus K  jabopaTopHOMY
MIPaKTUKyMy [Jisi 1oArotoBku OakanaBpoB 211000 «KoHCTpyupoBaHWe U TEXHOJIOTHSI 3/1€KTPOHHBIX
cpeacTBy», podub « TexHonorus 31eKTpoHHbIX cpeacTB» / Tyes B. U., Congatkux B. C., Bunucos A. A.
— 2014. 12 c. [OnexkTpoHHBIM pecypc] - Pexxum foctyna: https://edu.tusur.ru/training/publications/4049,
CBOOOIHBIM.

12.4. Ba3bl AaHHBIX, HH(OPMALIIOHHO CIIPABOYHbIE U MOUCKOBbIE CUCTeMbI
1. https://edu.tusur.ru
2. http://e.lanbook.com
3. http://elibrary.ru/

13. MaTepua/ibHO-TeXHHUYECKOe o0ecreyeHue JUCIUILTHHBI
MarepuanbHO-TexHUYeckoe obecrieuerue Kad. POTOM u HUNCT TYCYP.

14. ®oHpA OLeHOYHBIX CPe/CTB
@DOH/I, OLIEHOYHBIX CPE/ICTB NIPUBeJleH B TIPU/IOKEeHUH 1.
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15. MeTognueckue peKOMeH/Jaliy 110 OPraHUu3aliiy U3yYeHUs JUCLUILINHbI
be3 pekoMeHa11H.
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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# 11aH Habopa 2013 rozga

Pa3paboTumku:
— 3aenytommii kadg. POTOM kad. POTOM Tyes B. U.
— TlIpodeccop kad. POTOM kad. POTOM Bummcos A. A.
— [HoueHTt Kad. POTOM kad. POTOM Conzatkus B. C.

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
16
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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
— Kiaccudukanus, ocobenHocty npumenenust C/I.

— PacrtekaHue TOKa, «CTOII»-CJIOU.
— OddexT «cTIruBaHus» TOKa.

— BiusiHMe TOMo0ruy KOHTaKTHOW MeTasuIh3aLiui.

— Bnusinue BHelltHUX (haKTOPOB Ha xapakTepucTuku C/I.
— [erpazaiysi XapakTepUCTHK 1 TTapaMeTpOB.

(hopMHUpoOBaHUsT KOMITETEHLIMM B TIpoliecce OCBOEHHs

— Tunel kopriycoB C/.

MoHTa)XX KpUCTaslIa Ha TeII00TBO.

Caapka IpOBOJIOKOM KOHTAaKTOB KpUCTa/l/ia U KOpIyca.

Criocobbl repMeTH3al[|iy KpUCTasla.

CBeTOBBIBOZSAIIIAs JIMH3A.

Iuddysus npumeceil.

JKuakodasoast SmUTaKCHSI.

OnuTaKCcHaIbHOE HapalljMBaHWe U3 MeTa/l/IO0PraHuyeCKUX COeMHEHUH.
MoJ1eKy/ISIpDHO TTyYKOBasi SITUTAKCHSI.

Oco6eHHOCTH TIPOLIECCOB, TTOCTPOCTOBast 06paboTKa.

OMNUTaKCHaTbHbIe CTPYKTYPhl HA OCHOBE apCeHU/Ia T'ajlTksl, METO/bI X U3TOTOB/IEHHUSI.
OnUTaKCHUalbHbIe CTPYKTYPhl HA OCHOBE HUTPU/A T'a/UTHsI, METO/Ibl UX U3TOTOBJIEHUSI.
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— Turmel akTMBHOM 06/1aCTH.

— Ilnanapheiii yurn, «Flip-chip».

— BeprukanbHbIl yuI.

— Tomnonorus oMruye CKMX KOHTaKTOB.

— Mertozb! NOBBILLIEHHS CBETOBLIX0/A.

— Ilpsimbie u o6paTHbie BAX.

— CBeToBOM MOTOK.

— KpuBas cusbl cBeta.

— KonopumeTrpuyeckrie xapakTepUCTUKHU.

— Meroabl u3MepeHUss U 00pabOTKM pe3y/lbTaTOB 37eKTPUUECKUX, CBETOTEXHUUECKUX W
KOJIOpUMETPHUYECKUX XapakTepucTuk C/I.

— OHepretryyeckue auarpammel p-n rnepexoga u MKA.

— Ilpsimas u obpatHast BAX p-n nepexoga.

— VmKeKIusl HOCUTesel 3apsiia.

— Bugpl pekoMOHHALYS.

— BbIBOj CcBeTa U3 KpUcTasia.

— Bompocs! opraau3anyy pa3paboTok ¥ HOPMATUBHO TeXHUUECKas JOKYMeHTaLIsI.

3.2 TemMbl HHAUBUYa/IbHbBIX 3a/JaHUA

— Tunsl kopnycoB CJI. MoHTaxX KpucTa/yia Ha TeruiooTBoZ. CBapka IIPOBOJIOKOM KOHTAKTOB
KpucTas/uia ¥ kopryca. Criocobsl repmetrsanyu Kprcrania. CBeToBbiBogsast uH3a. BAX. MOIITHOCTb
(motok) w3nyuveHuss. Cuna cBera, JuarpaMma HalpaB/lIeHHOCTH u3nyvyeHus. CrekTpasabHas
XapakTepUCTUKA. MeToabl u3MepeHMss W 00pabotku pe3ynbTaroB (BAX, BTAX u ap.). Borpocsl
opraHu3anu pa3paboToOK ¥ HOPMATWBHO TeXHWUecKas JokymeHTauusi Knaccudukaims, ocobeHHOCTH
npuMmeHeHus C/I. PacrekaHue Toka, «CTom»-cyion. J((deKT «CTArTMBaHUs» TOKa. BiausiHue Tomosoruv
KOHTaKTHOM MeTa/uiM3aluu. BiusiHMe BHemHuX ¢akTopoB Ha xapaktepuctuku CII. [erpajanys
XapaKTepUCTHK U rapaMeTpoB. Turbl aktuBHOW o6nactu. [lnaHapHsiit umr, «Flip-chip». BepTrkanbHbIii
yurn. Torosioruss OMUYeCKHUX KOHTaKTOB. MeTo/bl TOBbIIIeHUs] CBeTOBbIxoAa. Jduddysus nprmeceii.
KupkodaszoBasg snuTakcUs. DNUTaKCHaAbHOE HapaljMBaHWe W3 MeTa/UI0OOPraHUueCKUX COeQUHEHUM.
MoeKynsipHO yuKoBasi SnuTakcusi. OCOOeHHOCTH TIPOIIeCCOB, MOCTPOCTOBas oopaboTka. GaAs, AIIIBY,
AIIIN u gp. 3oHHasi CTpyKTypa. [lBOWHBIe TeTepOCTPYKTYpPbl M CBepXpelléTKU. P-n mepexos U ero
SHepretuueckue auarpamMmel. BAX p-n mepexoga. Wmxekuusi Hocutened 3apsifa. V3myuatesbHasi
pekoMOuHalsi. CBETOBBIBO/, U3 KPUCTAJL/IA.

3.3 TemMbl 0OIPOCOB Ha 3aHATUAX

— P-n nepexof, ero sHepreTuyeckue AuarpamMMbl B paBHOBECHOM Y HepaBHOBECHOM COCTOSIHUM.
OOenHeHHBIN C/IOM, 7I€KTpUYECKHe T0jisi B o0OefHeHHOM cjioe. Pe3KWii M TUIaBHBIA P-N T€pexofbl.
Tommua obenHeHHoro ciiosi. KoHTakTHasi pa3sHOCTb ToTeHIanoB. OOpaTHBIA TOK p-N MEpexofa, ero
coctaBisitoiiie. BAX p-n nepexoza. VHxekiusi HocuTesnel 3apsiia. ['eTeporiepexofibl U WX 30HHBIE
JuarpaMMbl. PekomOuHarmsi, ee MexaHW3Mbl. CKOPOCTb PEKOMOWHAILUM W BPeMsl JKU3HH HOCHUTesel
3apsiza. M3nyuatenbHas pekoMOuHalusi. CBETOBBIBO/] M3 KpPHCTAJI/IA.

— BAX — pabouwmii nipsiMoii TOK U TIpsIMOe TiafieHHe HarpshKeHUsl, paccerBaeMasi MOII[HOCTb U
MOILIHOCTh  (TOTOK) wu3nyueHus.. CriekTpajbHasi XapaKTepucTHKa, CWia CBeTa, Juarpamma
HarpaB/IeHHOCTH U3/TyUYeHUs], CBeTOBbIX0/,. MeToabl n3MepeHus U 00paboTku pe3ynbTaToB (BAX, BTAX
v 1p.).

— Apcenup rammus (GaAs), TBépawie pactBopbl AIIIBV, nutpuzabi AIIIN, u gap 3oHHas
cTpykrypa. Oco0eHHOCTM pPeKOMOWHAllMM B HEMPSMO30HHBIX  ITOJYTPOBOJHUKAX.  J[BOMHBIE
reTepOCTPYKTYPbI U CBEPXPELLIETKHY.

— Muddy3us npumecel, xugkodasoBas >SMUTAKCUS, SMUTAKCUAIbHOE HapaljuBaHUe U3
METa/IJIOOPTaHUUeCKUX COeIMHEHHM, MOJIeKY/ISIPHO IMydYkoBast 3mMTakcusi. OcOOEHHOCTH TMpOlLIeCCoB,
TOCTpOCTOBast 00paboTKa.

— Tumbl akTUBHOW obOsacTu (p-N-Tiepexoji, TeTeporiepexol, [BOWHAsT TeTePOCTPYKTYpaA).
[Mnanapueii uun, «Flip-chip», BepTuKanbHblii uum). Tomosnorvs OMHUECKMX KOHTAaKTOB. MeTozbl
TOBBILIIEHUs] CBETOBBIXOZA (CTPYKTYpH3aLusi CBETOBBIBOZSILEN TOBEPXHOCTH, 3epKasa bparra).
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Tuner  kopnycoB C/l. Ilocagka KpucTasiia

CBETOBBIBOZALIIAS JIMH3A.

— Pacrekanue Toka, «cTOn»-c0u. 3P (HeKT «CTArMBaHUs» TOKA, B/IMSHKE TOTMOJIOTHH KOHTAaKTHOMN
MeTa/M3auru. Bivsinue BHemHuUx (akTopoB Ha xapakrepuctukud C/[l. [lerpasjainjusi XapakTepuUCTHK U
rapamMeTpoB.

Knaccudukaiusi, ocobenHoctr npumeHenus: C/I.

Ha TeIvio0TBO/,

pa3BapKa BBIBO/IOB,

BOHpOCbI OpraHuv3alivi pa3pa60TOK N HOPMATHUBHO TEXHHWYECKAA JOKYMEHTALIMA.

3.4 Tembl J0K/1a/10B
Knaccudukaiusi, ocobenHocty npumeHenus: C/I.
PacTekaHue TOKa, «CTOII»-CJIOU.
O deKT «CTAruBaHus» TOKA.
Bnusinye Toronorvy KOHTaKTHOM MeTasl/I3alivi.

BivstHue BHeliHUX (PakTOpPOB Ha XapakTepucTuku C/I.

[Jerpazpaiiyis XxapakTepUCTHK U NapaMeTpoB.
Twurel kopriycos C/I.
MoHTa)XX KpHcTasia Ha TelyIoOTBOJ,

CBapka IpOBOJIOKOM KOHTaKTOB KpUCTasl/a U KopIyca.

Crnioco06pbl repMeTH3aIy KpUCTAIa.
CaeToBbIBOAALLIAA JIMH3A.
Ouddy3us nprumeceii.
’KuzkodaszoBasi snuTakcusl.

OnuTakCcualbHOe HapallBaHNe U3 MeTa/VIoOpraHnyeCKUX COeZJMHEeHNH.

MoJ1eKy/IIpDHO TTyYKOBasi SITUTAKCHSI.
Oco6eHHOCTH TIPOL[ECCOB, TOCTPOCTOBAsi 0OpaboTKa.

OnUTaKCcHUanabHbIe CTPYKTYPBI Ha OCHOBE€ apCeHHU/[a I'd/IJIhsd, METOAbI NX U3IrOTOBJIEHUS.
OnUTaKcHUanabHbIe CTPYKTYDBI HAa OCHOB€ HUTpHAd I'a/I/IMs, METOAbI UX U3TOTOBJ/IEHUS.

Turel akTUBHOM 00/1aCTH.

[Mnanapheiii unn, «Flip-chip».

BeprukanbHbIl ymrl.

Tormonorust oMuue CKMX KOHTAKTOB.

MeTo/ibl TIOBBIILIEHHS] CBETOBBLIXO/IA.

I[Tpsimbie 1 obpatHble BAX.

CBeTOBO MOTOK.

KpuBasi cuinel ceta.

KonopumeTpuueckuie xapaKTepUCTHUKU.

Metoapl u3MepeHUs] W 00pabOTKU pe3y/bTaToB

KOJIOpUMeTpuYeCcKnx xapakrepuctuk C/I.

OHepreThueckue AuarpaMmmsl p-n nepexozga u MKfI.
[psimasi u obpatHast BAX p-n nepexopa.

NHkeKLvst HocuTe el 3apsijia.

Bugpl pekoMOUHalusl.

BeiBOz cBeTa U3 Kpucrasia.

3JIEKTpUUECKUX,

CBeTOTeXHHUYEeCKHUX MU

Borpock! opranu3aiyy pa3paboToK U HOPMaTUBHO TeXHUUEeCKast JOKYMeHTaIusl.

3.5 JK3aMeHallMOHHBbIE BOIIPOCHI

Bonpockl  opraHu3aiuu  pa3pabOTOK Y HOPMAaTHUBHO

TeXHUUYeCKasd  JOKYMEHTalluA.

Knaccudukarms, ocobernocty npumeHenus: C/I. PacTekaHue TOKa, «CTOM»-CJI0U. IPPEKT «CTATUBAHHUSI»
TOKa, B/IUSIHHE TOTIOJIOTWU KOHTAKTHOM MeTaiu3aui. BivsiHie BHeIIHUX ()aKTOPOB Ha XapaKTePUCTHKU

CA. [Herpajauus XapakTepuCTUK W TMapaMeTpoB. THIIbI

kopriycoB C/[l. Ilocamka Kpucrasia Ha

TETUIOOTBO/, Pa3BapKa BBIBO/IOB, CBETOBBIBOJMAIAS JIMH3a. TWIbl aKTUBHOW oOmactvl (p-n-repexof,

reTeporiepexofi, [ABOMHasi reTepocTpykrypa). [lnaHapHbIi
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Tormonorusi OMUUYECKUX  KOHTAaKTOB. MeTo[bl  TIOBBIIIEHUS] ~ CBETOBbIXOJ@a  (CTPYKTypH3aLus
CBETOBBIBOJIIIeN TOBEPXHOCTH, 3epKana bparra). Juddys3us npumecei, >xuakodazoBasi 3MUATAKCHUS,
SMUTaKCUa/lbHOEe HapallliBaHWe U3 MeTa/UI00pPraHUuuecKux COeJUHEeHHH, MOJIeKY/IsSPHO Iy4KoBast
snmrtakcusi. OcobeHHOCTH TPOoLeccoB, TMocTpocToBasi obpaborka. Apcenup, ramnmvs (GaAs), TBEpAbIe
pactBopel AIIIBV, wuutpugel AIIIN, u ap 3oHHas crpykrypa. OcobeHHOCTH peKOMOWHALMK B
HerpsIMO30HHBIX TIOYTIPOBOJHUKAX. [IBOVHBIE TeTepOCTPYKTYphl U cBepXpelléTKu. BAX — pabouwmii
NIPsSIMOM TOK U NIPSIMOe Ta/ieHre HamnpshKeHHs], paccerBaeMasi MOIIIHOCTb Y MOLLJHOCThb (TIOTOK) U3/1yueHUs..
CrniekTpanbHas XapaKTepUCTHKa, CWla CBeTa, AuarpaMMa HarnpaB/leHHOCTH W3My4YeHUs, CBETOBBIXO[.
MeTtogp! usmepenust U 06pabotku pesynbratoB (BAX, BTAX u ap.). P-n mepexo, ero sHepreTuyeckue
JvarpaMMbl B PaBHOBECHOM M HepaBHOBECHOM COCTOSTHMU. OOeJHEeHHBIN CJIOM, 3/1eKTpUYecKue ToJis B
obenHeHHOM csioe. Pe3kmii W maBHBIA p-n mepexoabl. TomimHa ob6exHeHHOro cyiosi. KoHTakTHas
pa3HOCTh TmoTeHIManoB. OOpaTHBIE TOK p-N Tepexoja, ero cocrapiswoomye. BAX p-n nepexofa.
Wmkeknusi HocuTened 3apsiza. [ereporiepexofbl M WX 30HHBIe [UarpamMMbl. PekomOuHaius, ee
MexaHu3Mbl. CKOpOCTb peKOMOWHAallMd W BpeMsi JKU3HU HOCUTesned 3apsiia. M3nyuaTenbHas
pekombuHarusi. CBeTOBBIBOJ, M3 KPUCTAJIIA.

3.6 TemaTnka NpakKTHKH

— P-n nepexop v ero sHepretnueckue auarpamMmmel. BAX p-n nepexozpa. VIHeKLysi HocuTesnen
3apsiga. M3nyuarensHas pekomOrHaiysi. CBeTOBBIBOJ, U3 KPUCTAIIA.

— BAX. MomHocte (noTok) usnyvyenus. Cuia cBeTa, AvarpaMma HarpaB/IeHHOCTH U3/Ty4YeHMUs.
CriekTpasibHast XxapakTepucThka. MeTozbl u3mMepeHusi U 00pabotku pesynsratoB (BAX, BTAX u ap.).

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

— [Ouddysus npumeceit. KugkodaszoBasi >MMUTaKCUs. OINUTaKCHaAbHOe HapaljiBaHUe U3
MeTasJIoOpraHuueckux coefuHeHUH. MoseKy/sipHO TyukoBasi snuTakcysi. OcoOeHHOCTH IpOLeccos,
nocTpocToBasi 0bpaboTka.

— Tunbl aktuBHOM oOsactu. [lnaHapHbii uurm, «Flip-chip». BepTukanbhbiii uur. Torosnorus
OMUUECKUX KOHTAaKTOB. MeTo bl MOBLIIIIEHUS] CBETOBBIXO/A.

— Tunsl kopnycoB CJI. MoHTax KpucTa/ia Ha TeruiooTBoZ. CBapka IIPOBOJIOKOM KOHTAKTOB
KpucTasia 1 kopryca. Criocobsl repMeTr3sanyy Kpucrtasia. CBeTOBBIBOASLIAs THH3A.

— Pacrekanve TOKa, «CTOM»-c/ioh. 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! opranusanuy pa3paboTok 1 HOpMaTUBHO TeXHUUEeCKasi JOKyMeHTaLust

3.7 Tembl 1a00paTOPHBIX PadoT

— W3mepenne u o0OpaboTKa mapameTpoB Bo/bTaMIlepHOl xapakrtepuctviku C[I. V3yuenue
TeMriepaTypHoi 3aBucumMoctd BAX. W3mepeHue cBeTOBOro TmoOTOKa, cuiabl cBeta U KCC C/.
VccnenoBanne  TeMIiepaTypHOM — 3aBUCMMOCTM  cuibl  cBeta CJI.  V3mepeHne  cCrieKTpasbHOM
xapaktepuctuku C/I, oripefiesieHrie [IBETOBOM TeMIiepaTypbl, KOOPAWHAT L[BETHOCTU. VI3mMepeHre KaHe-
aMIIepHOM U JItOMeH-amriepHou 3aBucuMmoctd. Onpezenenue KII/T u cBeToBbIXOAA.

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

— IH3MmepeHue cBeTOBBIX XapakTepuCTHK MC Npo)keKTOpHOIo THUIIa.

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

4.1. OcHoBHas 1uTeparypa
1. TlomympoBOAHWKOBasi CBETOTEXHHMKA: YueOHOe Tocobue [jis CTyAeHTOB, OOy4aromuxcsi T
HaripasyieHut0 nogrotoBku 211000.62 — KoHCcTpyrpoBaHue U TEXHOJIOTUST 37IEKTPOHHBIX CpeAcTB / TyeB
B. 1., Congatkun B. C., BumicoB A. A. — 2015. 46 c. [DnektpoHHbIi pecypc] - Pexxum poctyma:
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https://edu.tusur.ru/training/publications/5458, cBOOOAHBIIA.

4.2. lonosHMTe/IbHAA IMTEeparypa

1. CaeTomuOABI U CBETOJUO/HBIE YCTPOUCTBA: YueOHOe 1mocobue /sl CTYeHTOB, 00yYaroIuxcst
1o HampasjieHut0 noarotoBku 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 To HampasieHuto moaroroBku 11.03.03 — KoHcTpywpoBaHue W
TEeXHOJIOTHsL 1eKTPOHHBIX cpexacts / Tyes B. U., Bumcos A. A., Congarkun B. C. — 2016. 33 c.
[SnekTponHsIi pecypc] - Pexxum goctymna: https://edu.tusur.ru/training/publications/5953, cBoOOAHBIH.

4.3. YueOHO-MeTOANYeCKOe M0Co0He U MPOrpaMMHoOe odecrieueHne

1. TlonympoBogHUKOBasi CBeTOTeXHMKA: MeToAuuecKrue yKa3aHUsI 10 TpakKTUUYeCKOW |
CaMOCTOSATe/TbHOM paboTe Mo AUCHUITIUHE [jis1 CTyAeHTOB crienanbHOCTH 11.03.03 «KoHcTpyrpoBaHue u
TEeXHOJIOTHS 31eKTPOHHbIX cpenctB» / Congatkun B. C., BumucoB A. A., Tyes B. . — 2015. 9 c.
[DnekTponHbIi pecypc] - Pexxum goctyna: https://edu.tusur.ru/training/publications/5755, cBOOOAHBI.

2. TlonmympoBofHUKOBasi — CBeTOTeXHMKAa: MeTojryeckde yKasaHus K  j1abopaTopHOMY
NPaKTUKyMy AJs1 ToArotoBku OakanaBpoB 211000 «KoHcTpympoBaHWe M TeXHOIOTHSI 3/IEKTPOHHBIX
cpencTB», mpoduib «TexHosorust 3neKTpoHHbIX cpeacTB» / TyeB B. ., Congatkun B. C., Bummcos A. A.
— 2014. 12 c. [OnekTpoHHbIli pecypc] - Pexxum foctymna: https://edu.tusur.ru/training/publications/4049,
CBOOOHBIM.

4.4. Ba3bl JaHHBIX, TH(POPMAI[HOHHO CIIPAaBOYHbIE H MOMCKOBBIE CHCTEMbI
1. https://edu.tusur.ru
2. http://e.lanbook.com
3. http://elibrary.ru/
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