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

«TOMCKH TOCYJIAPCTBEHHBI YVHUBEPCUTET CUCTEM
VIIPABJIEHUS U PAJTMODJIEKTPOHUK
(TYCYP)

FATYCYP [ e
‘1" UNIVERSITY JlupexTop nenapraMmeHTa 00pa3oBaHuUs

|Osy RS HT NOANTMCAR SARETEOHHEDE N0k
Ceprugamar: 1obcfala-5laf-448-aef0-5584d2fd4820
Brageasey: Tpoaw MNasen CHmmonn

Leactearenes: ¢ 1901, 2016 no 18082010

PABOYAS ITPOT'PAMMA JTUCHUTJIMHb
IHosynpoBogHMKOBasI CBETOTEXHUKA

VYpoBeHb 00pa3oBaHus: BbIcIee 00pa3oBaHue - fakajgaBpuaT

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

Hampasnennocts (mpoduns) / cneruanu3anys: TexXHoJI0rus 3J1eKTPOHHBIX CPeICTB

®opma o0ydeHus: OUHaA

@akynpreT: PK®, PagnokoHCTPYKTOPCKUHA (PaKyJIbTET

Kagenpa: POTIM, Kadeapa paanodieKTpOHHbIX TEXHOJOTHii M IKOJIOTMY€CKOr0 MOHUTOPHHI A
Kypc: 2

Cemectp: 3, 4

YueOnsrit man Habopa 2018 roma

Pacnipenenenne pabouero BpemeHu

Ne Bunpl yueOHOI AeITebHOCTH 3 cemectp 4 cemectp Bcero Enunuiet
1 | Jlekuun 14 16 30 4acoB
2 |IlpakTHueckue 3aHATUS 14 34 48 4acoB
3 | JlaGopaTopHbie pabOTHI 8 8 16 4acoB
4 | KoHTpoJIb CaMOCTOSITEIbHON PabOTHI 0 9 9 4acoB
(kypcoBo#t IpoeKT / KypcoBasi paboTa)
5 | Bcero aymuTopHBIX 3aHATHI 36 67 103 4acoB
6 | CamocTtosaTenpHas pabora 36 77 113 4acoB
7 | Bcero (6e3 3x3ameHa) 72 144 216 4acoB
8 |IloaroroBka M caada dK3aMeHa 0 36 36 JacoB
9 | OOmas TpyI0eMKOCTh 72 180 252 4acoB
2.0 5.0 7.0 3.E.

JuddepenurpoBanHblii 3a4et: 3 cemecTp
DK3aMeH: 4 cemecTp
KypcoBas pabota (npoekr): 4 cemectp
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Paccmorpena u o00peHa Ha 3aceaHuM Kadeaps
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JIMCT COI'JIACOBAHNA
Pabouas mporpamma AUCIUIUIMHBI COCTaBJICHA C y4eTOM TpeOoBaHUHU (enepaabHOTO Trocynap-
CTBEHHOTO 00pa30BaTeNbHOr0 cTangapra Beicuiero obpasosanus (PI'OC BO) mo HampaBieHHIO MOJATr0-
toBKH (crienanbHOCTH) 11.03.03 KoHCTpyHpOBaHHE W TEXHOJIOTHS AJICKTPOHHBIX CPEJCTB, YTBEPKICH-
Horo 12.11.2015 roga, paccMoTpeHa u ono0peHa Ha 3aceqanuu kadeapsl POTOM «  »
20 roma, mpotokois Ne

Pa3zpaboTunku:

ITpodeccop kad. POTOM kad. POT-

oM A. A. Bunucos
Houent xag. POTOM kad. POTOM B. C. Connmatkun

3aBenyroumii o0ecnieunBaromeii kad.
POTOM B. U. Tyes

Pabouas nporpaMma TUCHMIUIMHBI COTJIaCOBaHa ¢ (aKyIbTETOM U BBITyCKarollel kagdeapoii:

Hexan PKO . B. O3epkun
3aBeayoNHii BRITYCKAIOMICH Kad.

POTOM B. H. Tyes
OKCIIepTHI:

Crapmmit npenogaBarens kad. POT-
M A. A. UBanoB

Houent xadp. POTOM H. H. Hecmenosa
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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
MOJITOTOBKA OaKaaBpa K CaMOCTOSTEIIBHONU TPO(ECCHOHAIBHON ACATEIPHOCTH B UCCIIEIOBATENb-
CKOW M TIPOM3BOJICTBEHHOU cepe Mo pa3paboTKe U UCCIETOBAHUIO XaPAKTEPUCTUK MOITYIPOBOTHUKOBBIX
CBETOIUOIOB JIJISl OCBETUTEIIHHBIX YCTPONUCTB HOBOTO MOKOJICHHUSI

1.2. 3ajaun AMCUMILINHBI
— 1. 3HaKoMCTBO ¢ (PM3NIECKIMH OCHOBAMH PabOThI CBETOAMOIA.
— 2. V3ydeHne OCHOBHOUM CHCTEMBI ITApaMETPOB MOTYIPOBOJHIUKOBBIX UCTOYHHUKOB CBETA.
— 3. OcBoeHHE CPEICTB U3MEPECHUS OCHOBHBIX CBETOTEXHUYCCKUX M KOJIOPHUMETPHUICCKUX IMapa-
METPOB.
— 4. 3HaKOMCTBa ¢ METOJAMH HUCITBITAHUI TTOTYIPOBOJHIUKOBBIX UCTOYHUKOB CBETA.
— 5. 3HaKOMCTBO C KJaccuuKaIeil MICTOYHNKOB CBETA.

2. MecTo mucuuimiiuebl B cTpykrype OITOII
Hucuumuinna «IlTomynpoBoanukoBasi ceerorexHuka» (b1.B.O/I.2) otHocuTcs k 6moky 1 (Bapua-
THUBHAS YacTh).
[TpeamecTBYOMMUMU AUCHUIUIMHAMHY, (POPMHUPYIOIUMH HavyaIbHbIE 3HAHUS, ABIAIOTCSA: BBenenue
B npodeccuto, Puznyeckre 0CHOBBI MUKPO- U HAHOAJIEKTPOHUKH.
[TocnenyromuMy TUCHUIIIIMHAMU SBJIIIOTCS: TEXHOJIOTHs IPOU3BOACTBA JJIEKTPOHHBIX CPENCTB.

3. TpeGoBanus K pe3yJibTaTaM 0CBOEHMS JUCUMILIIMHbI

[Tponecc n3yyeHus JUCUMIUIMHBI HapaBiieH Ha (JOPMUPOBAHUE CIEIYIOIUX KOMIETSHIIUI:

— OIIK-7 cnocoOHOCTBIO YUUTHIBaTh COBPEMEHHbIE TEHICHIIMHM PAa3BUTHS dJIEKTPOHUKH, U3MeE-
PUTENHHOM W BBIYMCIUTEILHON TEXHUKH, HWHPOPMAITMOHHBIX TEXHOJIOTHH B CBOCH MpodeCcCHOHATBLHOMN
JESITEIIbHOCTH;

— IIK-1 crnocoOHOCTBIO MOAETHPOBATh OOBEKTHI U MPOLIECCHI, UCTIOIb3Ys CTaAHIaPTHBIE MMAKETHI
ABTOMaTU3UPOBAHHOTO IPOEKTUPOBAHUS U MCCIIEA0BaHUS;

B pe3ynbraTe u3yueHus JUCIUIUIMHBI 00Yy4aOLIUICs TOJKEH:

— 3HaTh MUPOBOH ypOBEHb, COBPEMEHHBIC TEHACHIIUN PA3BUTHUSA U OCHOBHBIC (PH3HUECKUE SB-
JICHUSI, OMpeAesIonIe paboTocnocoO0HOCTh U A(P(HEKTUBHOCTh YCTPOUCTB MOIYIPOBOJHUKOBOM CBETO-
TEXHUKH.

— ymeTb [IpoBOAUTH OLIEHKY OCHOBHBIX IapaMETPOB U YUYUTHIBATH COBPEMEHHbBIE TEHIECHIUU
pa3BUTHUS YCTPOMCTB MOIYIPOBOJHUKOBOIM CBETOTEXHUKHU IIPU MIPOESKTUPOBAHUU.

— BJgajgers Merogamu pacdy€ra, MOJEIMPOBAHMS W HCCICJOBAaHMM Ha COBPEMEHHOMU
KOHTPOJIbHO-U3MEPUTENBHOM U BBIYUCIUTENBHON TEXHHUK.

4. O0beM TMCHUIIMHBI U BHAbI y4eOHOI padoThl
OO0m1ast TpyI0EMKOCTh AUCIUIUTMHBI cOCTaBisieT 7.0 3aU€THBIX €IMHUIIBI U TIPEJICTaBICHA B TA0JIN -

ne 4.1.
Tabmuma 4.1 — Tpya0eMKOCTh TUCITUTLTAHBI

Bunel yueOHOI nesTebHOCTH Bcero gacos Cemectpsl

3 cemecTp 4 cemectp

AynuTopHbIe 3aHATHS (BCETO) 103 36 67
Jlexuun 30 14 16
[IpakTrueckue 3aHATUA 48 14 34
JlaboparopHbie pabOTHI 16 8
KoHTposb camocTosTebHOM PaboThI (KypCOBOiA 9 9
MIPOEKT / KypcoBas paboTa)
CamocTosiTenbHas paboTa (Bcero) 113 36 77
OdopmieHne oT4eToB 110 Ja00paTOPHBIM 29 9 20
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paboTam
[TpopaboTka IEeKIMOHHOTO MaTepralia 23 8 15
CamocrosaTenbHOE H3ydyeHHe TeM (BOTIPOCOB) 30 10 20
TEOPETHYECKON 4acTH Kypca
[ToaroroBka Kk MpakTUYECKUM 3aHATHUSM, 31 9 22
CeMHHapam
Bcero (0e3 ax3amena) 216 72 144
IToaroroBka u caada dK3aMeHa 36 36
OO6mmast Tpy1I0€MKOCTb, 4 252 72 180
3aueTHble EquHuIb 7.0 2.0 5.0
5. Conepxxanue 1MCUMILTHHBI
5.1. Pa3gennl AMCHUILIAHBI K BUABLI 3aHATHH
Paznensl muCUUIUTAHEI ¥ BUABI 3aHATHN PUBEACHBI B Ta0mmiie S.1.
Tabmua 5.1 — Pasgens! fUCHUILIMHEL U BUABI 3aHSITHI
L L oS =
o D: b: o o = g =
= z g g g | §3 £
> s S s g TS 20
HasBanus pasnenoB TUCIHUIUIAHBL i ) o, e, > o © 2 &
= 5 S S 2 5 0 = E
[ S < s o 9 % =
= 5 9 % 8dl g8
3 cemecTp
1 TTapametps! u xapakrepuctuku CJI. 2 2 8 15 0 27 | OIIK-7, IIK-
1
2 ®usuka padotsr C/I. 4 4 0 7 0 15 | OIIK-7, IIK-
1
3 TlonynpoBOIHUKOBBIE MaTepUaIbl 4 4 0 6 0 14 |OIIK-7, IIK-
s CII. 1
4 Metopl OTy4YEHUS MOTYIPOBOJI- 4 4 0 8 0 16 | OIIK-7, IIK-
HUKOBBIX CTpYKTYyp s C/I. 1
Hroro 3a cemectp 14 14 8 36 0 72
4 cemectp
5 M3nyyaromue 9umsl (KpUCTAIIIBI). 2 7 0 13 9 22 | OIIK-7, IIK-
1
6 KoHCTpyKIIMU ¥ TEXHOJIOTMH U3r0- 4 7 4 20 35 |OIIK-7, IIK-
tonenns CJI. 1
7 Heratususbie 3¢ dextor B C/I. 4 7 0 10 21 |OIIK-7, TIK-
1
8 U3nenus moiynpoBOJHUKOBOM CBE- 4 7 4 21 36 | OIIK-7, IIK-
TOTEXHUKH, KIIaCCHU(PHUKAIIHSI, OCOOCH- 1
HocTH npumeHenus C/I.
9 Bomnpock! opranu3zanuu pa3padoToK 2 6 0 13 21 | OIIK-7, IIK-
Y HOPMATUBHO TEXHUYECKasi JOKYMEH- 1
TaIus.
Hroro 3a cemectp 16 34 8 77 144
Hroro 30 48 16 113 216
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5.2. Conep:xanue pa3aejioB IMCHUILIHHBI (110 JTEKIIASIM)

CopeprkaHue pa3aesioB TUCIUTIINH (TI0 JIEKIUSIM) PUBEICHO B TabmuIie 5.2.

Tabmuua 5.2 — ComepkaHue pa3AenaoB TUCIUILIKH (TI0 JICKITHSIM)

HasBanus pasnenos

Coz[epncaHHe pa3aciioB AUCHUITIMHEI 110 JICKIUAM

TpynoeMKocCTsb,

q

dopMupyembie
KOMIIETEHIIUU

3 cemecTp

1 TTapameTpsl 1
xapakrepuctuku C/I.

BAX — pabGounii mpsiMO#t TOK U MPSMOE TTaJICHNE
HaNpsDKEHUS, pacceuBaeMasi MOITHOCTh M MOIITHOCTh
(motox) mznydenusi. CriekTpanabHas XapaKTepUCTHKa,
CHWJIa CBETA, IharpaMMa HampaBJICHHOCTH U3ITyYCHUS,
CBETOBBIXOJI. MeTOBI U3MEpPEHUS U 00pabOTKH pe-
3yapTatoB (BAX, BTAX u np.).

[\

HUroro

OIIK-7,
IK-1

2 ®dusuka padots C/I.

P-n nmepexon, ero sHepreTuuecKue AuarpaMMbl B paB-
HOBECHOM U HEpaBHOBECHOM cOCTOsSHUU. OOeTHEeH-
HBIU CITOH, IIEKTPUIECKHE MOl B 00CTHEHHOM CIIOE.
Pe3kuit u mnaBHeIM p-n nepexonsl. TommuHa 06e-
HEHHOro c10s. KoHTakTHas pa3HOCTh NOTEHIUAJIOB.
OOpaTHBIi TOK p-n TIEpexo/ia, €ro COCTABIAIOIINE.
BAX p-n nepexona. Mnxekus Hocuteneu 3apsaa.
I'ereponepexoapl U UX 30HHBIEC AUArpamMmbl. PexomOu-
HaIusl, €e MeXxaHn3Mbl. CKOpOCTh PEKOMOMHAIINN U
BpeMsl JKU3HU HOocUTenen 3apsina. 3nyyarenbHas pe-
komOuHarus. CBEeTOBBIBO U3 KPHUCTAILIA.

Htoro

OIIK-7,
IK-1

3 IonynipOBOAHUKOBBIE
Matepuansl aius CJI.

Apcenun ramnus (GaAs), TBépabie pactBopsl AIIIBV,
Hutpuas! AIIIN, u np 3oxHas cTpykTypa. OcobeHHO-
CTH PEKOMOMHALIMYU B HEMTPSIMO30HHBIX MOIYIPOBO/-

HUKaxX. /IBOMHBIEC FETEPOCTPYKTYPBI U CBEPXPEILIETKHU.

HUroro

OIIK-7,
IK-1

4 Metoapl OTy4YEHUS
HOJTYIPOBOAHUKOBBIX

ctpykryp st CJI.

Huddysus nmpumeceid, sxuaKopazoBast AIMUTAKCHS,
SMHUTAKCHANBHOE HApalMBaHHE U3 METAJUIOOpPTraHuYe-
CKUX COCTMHEHUH,MOJIEKYIISIPHO ITyYKOBAs SITUTAKCHS.
OcobeHHOCTH IPOLIECCOB, TOCTPOCTOBAst 00padoTKa.

HUroro

OIIK-7,
IIK-1

Hroro 3a cemectp

14

4 cemecTp

5 Mzny4aromue Yuribl
(KpucTasibl).

Tunbsl akTUBHOM 00sacTu (p-n-mepexo, reTeporepe-
X071, IBOMHAs TeTepocTpykTypa). [InmanapHelii uu,
«Flip-chip», Beprukanpusrituun). Tononorus omude-
CKHX KOHTaKTOB. MeTO/bI MOBBIIIEHUS CBETOBBIX0O/1A
(cTpyKTypH3alysi CBETOBBIBOSILEH TOBEPXHOCTH,
3epkasia bparra).

HUroro

OIIK-7,
IK-1

6 Koncrpykiuu u

Tune! kopycos C/1. ITocanka kpucTaiia Ha TEIUIOOT-

OIIK-7,
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TEXHOJIOTUU BOJI, pa3BapKa BbIBOJOB, CBETOBBIBO/IAILAS JINH3A. [IK-1
uzroroBienus: CJI. Hroro
7 HeratuBuble 3¢ ekt B | PacTekanue Toka, «CTom»-ciaou. IPQPeKT «CTAruBa- OIIK-7,
CII. HHSDY TOKA, BIUSHUE TOMOJOTUN KOHTAKTHON MeTall- TIK-1
nu3aivy. BiusHue BHEIIHUX (akTOpOB HA XapaKTe-
puctuku CJI. Jlerpaganust XapakTepUCTHK U TapaMeT-
pOB.
Hroro
8 Uznenus Knaccugukanus, ocobennocta npumenenust CJ1. OIIK-7,
MOJTYTIPOBOHUKOBOM Hroro IIK-1
CBETOTEXHUKH,
Kiaccudukarus,
0COOEHHOCTHU
npumenenus CJI.
9 Bonpocs! opranu3zanuu | Bonpocs! opranuszamum pa3pad0oToK 1 HOPMaTHBHO 2 OIIK-7,
pa3paboToK u TEXHUYECKas IOKYMEHTAIUS. IK-1
HOPMATHBHO TEXHHYECKAs | py 2
JOKYMEHTaLUSI.
Hroro 3a cemectp 16
Hroro 30

5.3. Pa3nenbl JMCHMILNIMHBI M MEKIMCUMILUIMHAPHBIE CBSA3H ¢ 00eCeYnBAKIIMMH (NMPeAblTy IIUMH)

U 00ecreuynBaeMbIMH (l'[OCJ'[e)_IlelIII/IMI/I) AUCHUIIIMHAMHA

Paznenbl qUCHUIIIUHBL U MEXIUCIUIUIMHAPHBIE CBSI3U C 00€CTIeYMBAIOIIMMHU (TIPEABIAYIIUMU) U
obecrnieunBaeMbIMHU (TTOCJIEIYIONUMHI ) AUCITUTUTMHAME TPEICTAaBICHBI B TabmuIe 5.3.
Tabmuua 5.3 — Pa3nenbl AUCHUTUTMHBI B MeXKAUCIUIIMHAPHBIE CBSI3U

HanmenoBanune JUCHUITIIIMH

Ne paznenoB qaHHOUN AUCHIUTUIHHBL, 17151 KOTOPBIX HEOOXOAUMO H3yUCHHE
00ecITeunBaroNMX U 00ECIEYNBAEMBIX TUCIMUITINH

1 2 3 4 5 6 7 8 9

[IpeamecTByromMMe TUCITUATITAHBI
1 Beenenue B npodeccuio + + + + + + + + +
2 dusnyeckre OCHOBLI MU- 4 N N N N N N N N
KpO- ¥ HAHOXJICKTPOHUKHU

[Tocnenyrouiye TUCHUIIITUHBI

1 TexHosorus Npou3BOACTBA . N n n N + N N N
AJIEKTPOHHBIX CPEJICTB

5.4. CooTBeTcTBHE KOMIIETEHIIMIi, GOPMHUPYEMBIX NPH U3yYeHUM TUCHHUILUIMHBI, U BUA0B 3aHATHI
CooTBeTCcTBHE KOMIIETCHIIMH, (DOPMUPYEMBIX TpPH HM3yYCHUHW AWCIMIUINHBI, W BHJIOB 3aHATHU
MPEICTaBICHO B Tabmuiie 5.4.
Tabmuna 5.4 — CooTBETCTBHUE KOMITETEHIIUM, (POPMUPYEMBIX MIPU U3YUECHUU TUCUUILIAHBI, U BUJOB 3aHS -

THH
< Bunrwl 3ansatuit
= —~
=l - . & .
5 _ = g = g ®
3) % © o, E a, OpPMBI KOHTPOJIS
= = = g < s
) (oF I_C_j o, <
~ = (Sd) @)
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OIIK-7 + + + + + OTtyer 1o MHAUBUAYAJIb-
HOMY 33/IaHHIO,
KoncmekT camomosro-
ToBKM, OTUeT 1o nado-
paTopHoii padore,
Omnpoc Ha 3aHATHIX, 3a-
IIUTa KYPCOBBIX MPOEK-
TOB (pabot), BricTyrute-
HUe (IOKIJIaM) Ha 3aHs-
iy, Tect, OTUeT HO
KypcoBoii pabore, OT-
YeT M0 MPAKTUICCKOMY
3aHSATHIO

I1K-1 + + + + + OT4eT 1Mo MHAUBUTYAITb-
HOMY 33/IaHHIO,
Koncnekr camonoaro-
ToBKH, OTUeT 1o nado-
patopHoii padore,
Onpoc Ha 3aHATHSX, 3a-
[IMTa KYPCOBBIX MPOCK-
TOB (paboT), BeicTyruie-
HUe (IOKJIaa) Ha 3aHs-
tun, Tect, OTUET MO
KypcoBoii pabote, Ot-
YeT 10 MPAKTUYECKOMY
3aHATHIO

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

7. JlabopaTtopHble paGoThl
HaumenoBanue nabopaTtopHbIX padoT npuBeneHo B Tabnuue 7.1.
Tabmuua 7.1 — HaumeHnoBaHnue 1a00paTopHbIX paboT

3 z S
3 =
2 > 5
Ha3Banus paznenos HaumeHnoBaHue 1a60paTopHbIX padoT zF &5
S 2 <
N o =
a e 2
= o
3 cemecTp
1 ITapameTpsl u W3mepenue u 00paboTKa mapamMeTpoB BOJIbTaMIEPHON 8 OIIK-7,
xapakrepuctuku C/I. xapakrepuctuku CJ[.V3yuenune remneparypHoii 3aBu- [IK-1
cumoctu BAX.M3MepeHne cBETOBOro OTOKA, CUIIbI
ceera u KCC CJ/I.MccnenoBanue TemmepaTypHoOi 3a-
BucuMocTH cuiiel ceera ClI.M3mMepenue criekrpaib-
Hoil xapakrepuctuku CJI, onpenenenue 1BeToBon
TEMIIEPATypbl, KOOpAUHAT BETHOCTU. M3MepeHue
KaHJIeJI-aMIIEpPHON U JIFOMEH-aMIIEpHOHN 3aBHCUMO-
ctu.Onpenenenne KIIJ[ n ceeToBbIxOna.
Hroro 8
Hroro 3a cemectp 8
4 cemectp
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6 KoHCTpyKIIMU U N3mepenne kanaen-amnepHoi xapakrepuctuku CJ] 4 OIIK-7,
TEXHOJIOTUU pa3HbIX KOHCTpyKuuid.MccnenoBanue ajiuTHUBHOCTH IK-1
nzrorosnenus CJI. CBETOBBIX XapaKTEPUCTHUK CBETOINOIHBIX YCTPOUCTB:
KJIACTEPbI, MaTPUILIBI.
Hroro
8 Usznenus N3mepenne cBeToBbIX XapakrepucTuk MC npoxek- OIIK-7,
IOJTyTIPOBOJHUKOBOM TOPHOTO THUIIA. IIK-1
CBETOTEXHUKH, Wroro 4
Kiaccudukanus,
0COOEHHOCTHU
npumenenus CJI.
Hroro 3a cemectp
Hroro 16
8. IIpakTuyeckue 3aHATUSA (CEMUHAPDHI)
HaumeHoBaHMe pakTHUECKUX 3aHATUH (CEMUHAPOB) puBeieHo B Tabmuie 8.1.
Tabmuua 8.1 — HaumeHOBaHME MPAaKTUYECKUX 3aHATUH (CEMHUHAPOB)
3 =
2 =
Z = 5
HasBanus pasnenos HaumeHoBaHMEe IPaKTUUECKUX 3aHATUHN (CEMHHAPOB) - =5
& 2, 5
> o =
a e g
= o
3 cemecTp
1 ITapameTpsl u BAX.MomHocTts (noTok) nznyyenus.Cuna cBera, 2 OIIK-7,
xapakrepuctuku CJI. JarpaMMa HampaBJI€HHOCTH U3TydeHus. CrieKTpaib- IIK-1
Has XxapakTepuctuka.Meronpl n3mMepeHus u oopa-
6otku pe3ynbratoB (BAX, BTAX u ap.).
Hroro
2 ®usuka padotsr C/I. P-n nepexon u ero sHeprernueckue nuarpaMMbel. BAX 4 OIIK-7,
p-n nepexona. Mmxekuus Hocurtene 3apsaa.M3nyya- IK-1
TeNbHas pekoMOuHaIus. CBETOBBIBOJ U3 KPUCTAJLIA.
Hroro
3 [MonynpoBoguukosbie | GaAs, AIIIBV, AIIIN u np.3oHHas cTpykTypa./|Boii- OIIK-7,
marepuainsl aius CJI. HBIE TETEPOCTPYKTYPHI U CBEPXPEIIETKH. IIK-1
Hroro
4 Metoap! NOTy4YEHUS Huddysus npumeceit. XKunkodaszonas snuTakcu- OIIK-7,
MOJIYTIPOBOJHUKOBBIX A1.OMUTAaKCUAJIbHOE HapAIUBAHUE U3 METAJUIOOPTraHU- [IK-1
ctpyktyp mas CJL. YECKUX COEAMHEHNN.MONEKyYIsIpHO My4YKoBast SMUTaK-
cust.OcOOEHHOCTH MPOIECCOB, TOCTPOCTOBAsE 00pa-
60TKa.
Hroro
Hroro 3a cemectp 14
4 cemectp
5 Usnyyaromue 9unsl Tune! akTuBHON oOnactu.Ilnanapusiit uum, «Flip- 7 OIIK-7,
(KpucTab). chip».Beprukanbhelii yn. Tormogorust oMMYeCcKuX IIK-1
KOHTAKTOB.MeTo bl MOBBIIIEHUSI CBETOBBIXO/IA.
Hroro 7
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6 KoHCTpyKIIMU U Tunel koprycoB CJI.MoHTax KpucTajia Ha TeII00T- 7 OIIK-7,

TEXHOJIOTUU Bo/1.CBapKa NpOBOJIOKOM KOHTAKTOB KpHUCTaJlIa U KOp- IK-1
nzrorosnenus CJI. nyca.CriocoObl repMeTH3anuu kpucramia.CBeTOBBIBO-

J1as TUH3A.

Hroro 7
7 Heratunsble 3¢pdexTsl B | PacTekanue Toka, «cTom»-ciion. DPPEeKT «CcTaruba- 7 OIIK-7,
CII. HUS» TOKa.BlIMsHNE TOMOI0IrMY KOHTAaKTHOM MeTall- IIK-1

nu3auuu. BiusiHue BHeITHUX (DaKTOpOB Ha XapakTe-
puctuku CJI.lerpananus XapakTEpUCTUK U TapaMeT-

pOB.
Hroro 7
8 Usnenus Knaccudukanus, ocooernoctn npumenennst CJI. 7 OIIK-7,
MOJIYIIPOBOAHUKOBOM Hroro 7 ITK-1
CBETOTEXHUKH,
KJaccuduxanusi,
0COOEHHOCTH
npumenenus CJI.
9 Bonpock! opranuzanun | Bormpocsl opranuzamuu pa3paboToK 1 HOPMaTHBHO 6 OIIK-7,
pa3paboTok u TEXHUYECKAs JOKYMEHTALUSA [IK-1
HOPMATHBHO TEXHUYECKAs |y - 6
JIOKYMEHTAIUSI.
Hroro 3a cemectp 34
Hroro 48

9. CamocTrosiTesqibHasi paboTa
Buzbl camocTosTenbHOM paboThL, TPYAOEMKOCTh U (POPMUPYEMBIE KOMIIETCHIIUY TIPEICTABIICHBI B
tabmune 9.1.
Tabmmua 9.1 — Busl caMoCTOATENTBHOM padoThl, TPYAOEMKOCTh M (HOPMHUPYEMBbIE KOMITCTCHIHH

3 z 5
s 3%
A3BAHWS PA3ICIIOB Bunel camocTosTeILHON & > O
H p 57 & 5 DopMBbI KOHTPOJIS
paboThI g s 2
=3 =
Y <
= S
3 cemecTp
1 ITapameTpsl u IToaroroBka K npaxkTu4e- 2 |OIIK-7, |BeictymieHue (J0Kian) Ha
xapakrepuctuku C/I. CKMM 3aHATUSAM, CEMHUHA- IIK-1 3aHsATHUH, KOHCIIEKT camo-
pam noaroroBku, Onpoc Ha 3a-
CamocrosiTenbHOE U3yde- 2 HATHAX, OTYET 10 MR-
HUE TeM (BOIPOCOB) TEOpE- BHAyaJIbHOMY 3az[aHmo,v
THUECKO# 4aCTH Kypca Otuer no 1abopaTtopHOU
pabote, Tect
[IpopaboTka TeKIIHOHHOTO 2
MaTepuana
OdopmiteHre 0TIETOB TIO 9
nabopaTopHbIM paboTam
Uroro 15
2 ®usuka padotsr CJI. [ToaroroBka k mpakTuue- 3 OIIK-7, |BeicTymieHue (I0KIa1) HA
CKHM 3aHSITHSIM, CEMHHA- TIK-1 3ansaTiH, Koncnekr camo-
pam noarotoBku, Onpoc Ha 3a-
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CamocrosTenbHOE H3yue-
HHUE TeM (BOIPOCOB) TEOpE-
THYECKOW YacTH Kypca

HATUSIX, OTYET 110 HHAU-
BHUIyaJIbHOMY 33JIaHUIO,
Tect

JabopaToOpHBIM paboTam

[IpopaboTka JIEKIIMOHHOTO 2
MaTepuana
Hroro
3 IlonynpoBonHukoBble | IloaroroBka k mpakTuue- 2 |OIIK-7, |BsictymieHue (JI0K1an) Ha
marepuansl 1 CJ1. CKHM 3aHSITHSIM, CEMHHa- TIK-1 3agaTun, Koncrext camo-
pam noarotoBku, Omnpoc Ha 3a-
HATUAX, OTYET 110 HH/TU-
CamocrodrensHOE H3yde- 2 » OT4eT 110 MK
BUyaJbHOMY 3aJaHH
HUE TeM (BOIPOCOB) TEOpE- T Ay OMY 3a/IaHMIO,
. T
TUYECKOHN 4acTu Kypca ce
[IpopaboTka JIEeKIIMOHHOTO 2
MaTepuana
Htoro 6
4 Metozpl OJTy4eHUS [ToaroroBka k mpakTuue- 2 |OIIK-7, |BseictymieHue (JI0K1an) Ha
IIOTYTIPOBOJHUKOBBIX CKHUM 3aHATUSAM, CEMHUHA- [IK-1 3aHsaTHH, KOHCIIEKT camo-
ctpykryp mist CJI. pam noarotoBku, Onpoc Ha 3a-
HATUAX, OTYET 110 HH]U-
CamocrosiTeTbHOE U3yUe- 4 , OT4eT o uHA
BUyaJbHOMY 3aJaHH
HUE TeM (BOIPOCOB) TEOpE- T Ay OMY 3a/IaHMIO,
. T
TUYECKOHN 4acTu Kypca ce
[IpopaboTka JIEeKIIMOHHOTO 2
MaTepuana
Htoro 8
Hroro 3a cemectp 36
4 cemecTp
5 U3nyyaromue 9uimsl IToaroroBka K npaxkTuye- 6 |OIIK-7, |BsicTynnenue (qokian) Ha
(kpucTasuibl). CKHUM 3aHSATUSIM, CEMHHA- [IK-1 3ansTuM, KoHcnekr camo-
pam noarotoBku, Onpoc Ha 3a-
CamocTtosiTenbHOE U3yUe- 4 HATHSX, OTHCT 110 MHIH-
BU BHOM HU
HHE TeM (BOIIPOCOB) TEOpE- T AyallbHOMY 3a/laHMIO,
TUYECKOM YacTu Kypca et
[IpopaboTka JIeKIIHOHHOTO 3
Marepuaa
Hroro 13
6 Koncrpykuuu u [ToaroroBka Kk mpakTuue- 3 OIIK-7, |BeicTymieHue (10KIaa) HA
TEXHOJIOTUU CKHM 3aHATUSAM, CEMHHA- [IK-1 3aHsATHUH, KOoHCIIEKT camo-
usroroBieHust C/I. pam noaroroBku, Onpoc Ha 3a-
CamocTtosiTenbHOE U3yye- 4 HATHSX, OTHCT 110 MHIH-
BU BHOM HU
HHE TeM (BOIIPOCOB) Teope- o JLYaJILHO g3a11a 10,
TUYECKOM YacTu Kypca THCT 10 JlabopatopHou
pabote, Tect
[IpopaboTka JIeKIIHOHHOTO 3
Marepuaa
OdopmiteHre 0TIETOB TIO 10

CornacoBaHa Ha noptane Ne 24554

11




Hroro 20
7 HeratuBuble 3¢ ¢dextsl B |[lonroropka k npaktuye- 3 |OIIK-7, |BsicTynienue (qokiajn) Ha
CII. CKHM 3aHSITHSIM, CEMHHA- TIK-1 3aHsaThi, Koncnekr camo-
pam noaroroBku, Onpoc Ha 3a-
CamocTrosiTenbHOE U3yye- 4 HATWSX, OTHCT 110 MHIH-
BU bHOM HU
HHE TeM (BOIIPOCOB) TEOpE- T AyallbHOMY 3a/laHMIO,
TUYECKOM YacTu Kypca et
[IpopaboTka JIeKIIHOHHOTO 3
MaTepuana
Hroro 10
8 Uznenus [ToaroroBka Kk mpakTuue- OIIK-7, |BeicTymieHue (10K1aa) HA
MOJTYTIPOBOJHUKOBOM CKHUM 3aHSATUSIM, CEMHHA- [IK-1 3ansTuM, KoHcnekr camo-
CBETOTEXHUKH, pam noaroroBku, Onpoc Ha 3a-
Knacécmbnxaum, CaMOCTOSTENbHOE H3yUe- 4 HATUAX, OTYET 110 UHIU-
HHOCTH BU BHOM HU
OCODEHHOC C HHE TeM (BOIIPOCOB) Teope- 0 JLYaJIbHO %’ 3aIaHHIo,
npumenenus: CJ1. THUECKOI YACTH KYPCa TYET 110 JJaOopaToOpHOit
pabote, Tect
[IpopaboTka JIeKIIHOHHOTO 3
MaTepuana
OdopmiteHre 0TIETOB TIO 10
JabopaToOpHBIM paboTam
Hroro 21
9 Bonpocs! opranuzanuu | [loaroroBka k npakruye- OIIK-7, |BsicTynnenue (qokjian) Ha
pa3paboTok u CKHM 3aHATUSAM, CEMHHA- [K-1 3aHsaTHH, KoHCIIEKT camo-
HOPMAaTHUBHO TEXHUYECKas |pam nmoarotoBku, Onpoc Ha 3a-
JOKYMEHTAaIUsI. CaMOCTOSITEBHOE H3ytC- 4 HATUSAX, OTYET MO0 UHIU-
BU BHOM HU
HHE TeM (BOIIPOCOB) TEOpe- T AyalpHOMY 3a[IaHHIO,
TUYECKOM YacTu Kypca et
[TpopaboTka JIEKITMOHHOTO 3
Marepuaia
Hroro 13
Hroro 3a cemectp 77
[ToaroroBka u cnava sK3a- 36 DK3aMeH
MeHa / 3aueTa
Hroro 149

10. KypcoBasi paGora (Ipoexr)

TpynoeMKoCTh ayTUTOPHBIX 3aHATUN U (GOpMUpPYyEMble KOMIIETEHIIMN B paMKaX BBIMOJIHEHUS Kyp-
coBOi1 paboTsl (poekTa) npezcTasiensl Tadmume 10.1.
Tabmuua 10.1 — TpyaoeMKOCTb ayJUTOPHBIX 3aHATUN U (pOopMUpYEMble KOMIIETEHLIMU B paMKaX BBINOJIHE -
HUSI KypcOBOH paboThI (IPOEKTa)

HanmenoBanue ayMTOPHBIX 3aHATHI

q
dopmupyembie
KOMIETEHIIUU

TpynoeMKocCTb,

4 cemectp
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[Tonck HayuHO-TeXHHUECKON nH(pOpManuu

AHann3 Hay9HO-TEXHUYECKOW MH(POPMAITUH

[IpoBenenue pacy€éToB U MOACIUPOBAHUS

Odopmiienne oTaéra

[ToaroroBka npeseHranuu

OIIK-7, IIK-1

Hroro 3a CEMCECTP

O | — | N[N = | W

— TlonynpoBomHukoBbie CTpyKTypbl U3 AlGalnP — MeToap! mosydenusi, mpuMEeHEHHE.

10.1. TembI KypcoBbIX padoT (IIPOEKTOB)
[TpumepHas TeMaTHKa KypCOBBIX PadoT (IPOEKTOB):
—  [omynpoBomHHUKOBBIE CTPYKTYPBI U3 apCEHUIA TaJUTHS — METO/IBI TIOJTyYeHHUS, TPUMECHEHHUE.

—  TlomynpoBOAHUKOBBIE CTPYKTYPBI U3 HUTPUAA TAJUIHAS — METO/IBI MTOTYYCHHUsI, TIPUMEHEHHE.
— IlnanapHBIEe KPUCTAJIBI CHHETO IIBETA CBEUCHHUSI.

— BeprukanbHble KpUCTaIIbl CHHETO I[BETA CBEUEHMUSL.
—  Flip-chip kpuctamibl cuHETro 11BeTa CBEUCHUSI.

—  YIMuHBIE CBETOIMOAHBIC CBETHILHHUKH.

— Jlammbl cBeTOMMOAHBIE OOIIETO TPUMEHEHUSI.

— My3eiiHoe cBETOMOIHOE OCBEILICHHE.

—  CBeToanoHOE OCBEIICHUE 3/1aHU.
— Caeroanoapl i1 aBTOMOOUIIBHBIX (ap.

— Meroauka NporHo3MpoOBaHUs CpOKa CIyKObl CBETOIUOA.
— Meroarka nporHO3MPOBAHUS CPOKA CITY>KOBI CBETOMOIHOTO CBETHIIBHHKA.
—  YcrpoiicTBa MUTAaHUS ISl CBETOAUOTHBIX JIAMIT OOIIETO IPUMEHEHUSL.

—  CBeToanoHble HCTOYHUKHU CBETA IS TETUIMILL.

11. PeiiTuHroBasi cucreMa JJisi OLlEHKHU YCIIeBAeMOCTH 00y4aroumuxcsi

11.1. baajbHbIe OLEHKH JJIS 3JIeMEHTOB KOHTPOJISI
Tabmuua 11.1 — baniapHbIe OLIEHKH JUTS JIEMEHTOB KOHTPOJISI

. . MaxkcuMabHbII
. MaxkcuManbHbIN MaxkcumMalbHBIN
DneMeHThl yueOHOit 0as 3a mepuo Bcero 3a
6amn Ha 1-yto KT ¢ |  ©0am 3a nepuoa
JESITENbHOCTH mexnay 2KT u Ha cemMecTp
Hayana ceMectpa | mexnay 1KT u 2KT
KOHEII ceMecTpa
3 cemecTp
Brictymenne (noknan) Ha 5 5 5 15
3aHATHU
Koncnekrt camornoaroros- 3 4 3 10
KU
Ormpoc Ha 3aHATUAX 1 5
OTyeT no MHAUBUTYAIIb- 1 5
HOMY 3aJJaHUIO0
OTuet no nmabopaTopHOii 10 10 10 30
pabote
OTt4er 1o NpaKTUIECKOMY 2 2 1 5
3aHATHIO
Tect 10 10 10 30
Hroro makcumyM 3a nepu- 34 35 31 100
on
13
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Hapacraromum utorom 34 69 100 100
4 cemectp

Brictynenne (noknan) Ha 1 2 2 5

3aHATHU

3amuTa KypcoBbIX IIPOEK- 15 15

TOB (pabor)

Koncnekt camonoaroron- 1 2 2 5

KU

Ormpoc Ha 3aHATHUAX 1 5

OTyeT no MHAUBUYAIIb- 1 5

HOMY 3a/IaHUIO

Ot4et no KypcoBoii pabo- 15 15

e

Ot4er o maboparopHoii 3 4 3 10

pabore

OT4er 1o NpaKkTUIECKOMY 1 2 2 5

3aHATHIO

Tect 1 2 2 5

Hroro makcumym 3a nepu- 9 16 45 70

on

DK3aMeH 30

Hapacraromum utorom 9 25 70 100

11.2. IlepecyeT 0a/1710B B OLIEHKHU 32 KOHTPOJIbHbIE TOYKHU
[Tepecuer OanIoB B OLIEHKH 32 KOHTPOJIbHBIE TOUKHU MpeAcTaBiIeH B Tabmuie 11.2.

Tabmuma 11.2 — Ilepecuer 6aJUT0B B OIICHKH 32 KOHTPOJIbHBIE TOYKH

Banibl Ha 1aTy KOHTPOJIBHON TOYKH OneHka
> 90% ot MakcuManbHON cyMMbI OamioB Ha naty KT 5
Ot 70% 10 89% oT MakcuMaIbHOM cyMMbl OaisioB Ha naty KT 4
Ot 60% 1o 69% ot makcumasbHON cymMmbl OaiioB Ha Aaty KT 3
< 60% oT MakcuMaabHOU cyMMbI OauioB Ha naty KT 2

11.3. IlepecyeT cymMMbI 0QJIJI0B B TPAAUIIMOHHYIO M MEAKTYHAPOIHYIO OLEHKY
[lepecyer cymmbl OaIOB B TPAIUIMOHHYIO M MEXIYHAPOAHYIO OICHKY NpEJCTaBlIeH B TaOJHIIe

11.3.

Tabmuua 11.3 — [lepecuer cymmbl 0aJIJI0B B TPAAUIIMOHHYIO U MEXAYHAPOAHYIO OLICHKY

Hrorosas cymma 6asmios,

Onenka (I'OC) YUUTBIBAET YCIEIIHO CAAHHBIN Onenka (ECTS)

IK3aMeH

5 (OTIMYHO) (3a4TEHO) 90 -100 A (0TIIMYHO)
85 -89 B (o4enp xoporiio)

4 (xopoio) (3a4TeHo) 75 - 84 C (xopor1o)
70 - 74
65 - 69 D (ynoBnerBopuTeabHO)

3 (YZIOBJIETBOPUTEIHHO) (3a4TEHO) 60 - 64 E (ocpercraenio)
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2 (HEeyZIOBJIETBOPUTENHHO) (HE

Hwxe 60 6ayuios F (HeynoBieTBOPUTEIHHO
3a4TEHO) (neyn p )

12. YueOHO-MeTOnMYecKOe M HHPOPMALMOHHOE 0O0ecTeYeHre I CIHIIJIMHbI

12.1. OcHoBHas JuTepaTrypa
1. TlomynpoBonHUKOBas CBETOTEXHHKa: YueOHOe MocoOue A CTYACHTOB, OOy4Jaroluxcs IO
HanpasyieHuio moarotoBku 211000.62 — KoHcTpynpoBaHHe W TEXHOJIOTHUS SJIEKTPOHHBIX cpeacTB / Tyes
B. U., Conmarkun B. C., BumucoB A. A. — 2015. 46 c. [OnekTpoHHbIl pecypc] - Pexum poctymna:
https://edu.tusur.ru/training/publications/5458 (mata obpamenus: 15.06.2018).

12.2. lonotHUTEILHAS JTATEPATYpPa

1. CBeToamosl M CBETOIMOIHBIE YCTPOUCTBA: YUeOHOE MTOCOOHEe I CTY/ICHTOB, 00YJarOIIMXCS
no HampasjieHuto noaroroBku 11.03.03 — KonctpyupoBanue v TEXHOJOTHSI 3JEKTPOHHBIX cpeacts / Com-
natkuH B. C., BunucoB A. A., Tyes B. . — 2016. 40 c. [OnexktpoHHblii pecypc] - Pexum goctymna:
https://edu.tusur.ru/training/publications/5954 (nara o6pamenus: 15.06.2018).

2. Texuomorusi COOPKM M MOHTa)Ka MOIIHBIX CBETOM3IYUYAIOIUX W3IENHi: YdeOHOoe mocooue
JUIs CTYZICHTOB, oOydaromuxcsi o HampasieHuio moarorosku 11.03.03 — KonctpyupoBanue U TEXHOIO-
rust 3nekTpoHHBIX cpeacTB / TyeB B. U., Bumucos A. A., Conmatkun B. C. — 2016. 33 c. [DneKTpoHHBIH
pecypc] - Pexxum noctyna: https://edu.tusur.ru/training/publications/5953 (narta oopamenus: 15.06.2018).

12.3. YueOHO-MeTOAUYECKHE MTOCOOU

12.3.1. O6s3aTe/ibHbIE Y4eOHO-METOAMYEeCKHE MOCOOUs

1. TlomynmpoBonHUKOBasi CBETOTEXHHKA: MeTonuueckue ykazaHus M0 MPaKTHYECKOM U caMOCTOs -
TEJILHOM padoTe Mo TUCHMIUIMHE JJs cTyAeHToB crenuanbHoctu 11.03.03 «KoHcTpynpoBaHue M TEXHO-
Jorus 3eKTpoHHbIX cpeactBy / Conmatkud B. C., Bumcos A. A., TyeB B. K. — 2015. 9 c. [DnekTpoH-
HBIi pecypc] - Pexxum nmoctyma: https://edu.tusur.ru/training/publications/5755 (mara oOpameHus:
15.06.2018).

2. TomympoBomHHMKOBasi CBETOTEXHUKA: MeToauueckue yKka3aHus K JJaDOpaTOpHOMY IMPAKTHKY-
My U1 moarotoBku OakagaBpoB 211000 «KoHcTpynpoBaHue M TEXHOIOTHS IEKTPOHHBIX CPEJICTBY, TPO-
¢wmis «Texnonorus snexktpoHHsix cpencts» / Tyes B. U., Connarkun B. C., Bunmncos A. A. —2014. 12 c.
[DnexTponHBIi pecypc] - Pexxum poctyna: https://edu.tusur.ru/training/publications/4049 (nata oGparie-
Hus: 15.06.2018).

3. TlomynpoBomHUKOBas CBETOTEXHHKA: MeTonudyeckue yKa3aHHs MO BBIIOJHEHHIO KYpPCOBOM
pab6otsl / Connmatkun B. C., BunmucoB A. A. - 2018. 13 c. [Dnekrponssiit pecypc] - Pexxum nmocryma:
https://edu.tusur.ru/publications/7246 (nara oopamenus: 15.06.2018).

12.3.2. YueOHO-MeTOAMYECKHE TOCOOHS /ISl JIML C OTPAHMYEHHBIMH BO3MOXKHOCTSIMHU 3/10POBbS U
HHBAJINI0B

Y4eOHO-METOIMUYECKUE MaTepHallbl sl CAMOCTOSTENILHOW M ayAUTOPHOM pabOThl 00ydYaroIuXcs
13 yuciia JIvun C Ol"paHI/I‘-ICHHI)IMI/I BO3MOXHOCTAMHAU 3I[OpOBI>$I 1 MHBAJINI0B HpGZ[OCTaBJ'ISII-OTCSI B (bopMax,
aJaNTHPOBAHHBIX K OTPAHUYEHUSM UX 3I0POBbS U BOCTIPUATHUS HHPOPMAITHIH.

JLJist M1 ¢ HAPYIIeHUSIMU 3PeHusI:

- B (hopmMe AIIEKTPOHHOTO TIOKYMEHTA;

- B Me4aTHOU (hopMe yBETUISHHBIM MIPUPTOM.

JUJ1s1 JIMI ¢ HAPYIIEHUSIMHU CJIyXa:

— B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU opme.

JlJist I ¢ HAPYIIeHUSIMU OTIOPHO-ABUIaTeILHOTO anmapara:

— B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B IIe4aTHOU hopme.

12.4. TIpodeccunonaibHbie 0a3bl JaHHBIX H MH(GOPMALIMOHHBIE CIPABOYHBIC CHCTEMbI

1. Odunmanehsiii caiit TYCVYP: https://edu.tusur.ru

2. Od¢unmaneHbli caiT DnekTpoHHO-01OImoTeuHo cuctemsl "Jlanp": http://e.lanbook.com

3.  Odunmaneuseiii caliT Hayunoit anextponHoi 6udmnorexu "eLIBRARY.RU": http://elibrary.ru
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13. MaTtepuaibHO-TEXHMYECKOE 00ecneyeHre JTUCIUILJIMHBI U TPpedyeMoe MPorpaMMHoOe
ob0ecneueHue

13.1. O0uue TpeOOBaAHUA K MATEPUAIBLHO-TEXHUYECKOMY U IIPOrPAMMHOMY 00ecrie4eHnIo
AUCHHUILIMHBI

13.1.1. MaTepuaJibHO-TeXHHUYECKOEe U IPOrPAMMHOe o0ecnevyeHue sl JIEKIIMOHHbIX 3aHATHH
Jlist mpoBeieHus 3aHATUH JIEKIIMOHHOTO TUIIA, TPYIIIOBBIX M MHIAWBUYaTbHBIX KOHCYJABTALIUH, T€-
KYIIETO KOHTPOJIS M MIPOMEKYTOYHOU aTTECTAIlUU MCIOIB3YeTCs yIeOHast ayquTOPHs ¢ KOJTUIECTBOM I10-
CaZIoYHBIX MeCT He MeHee 22-24, 00opynoBaHHAs JOCKOM M CTaHAApTHOH yueOHOIl mebenbro. MeroTes
JIEMOHCTPAIIMOHHOE 000pYIOBAaHUE U YU4€OHO-HATIIAIHBIE TTOCOOMsI, 00€CTICUNBAIOIINE TEMATHUECCKUE WJI-
JIOCTPALIMHU 0 JIEKIIMOHHBIM pa3ielaM TUCIUIUINHEI.

13.1.2. MaTepuajibHO-TEXHMYECKOE U IPOrPaMMHOe ofecredeHne I NPAKTHYEeCKUX 3aHATHI

YyeOHast aymuTopust

ydeOHast ayUTOpUs JJIsl POBEACHUS 3aHITHI JICKITMOHHOTO TUIIA, yueOHast ayqUuTOPHs JIsl IPOBE-
JEHUS 3aHATUN MPAKTUYECKOTo TUMA, yueOHas ayauTopus JUIsl MPOBEACHUS 3aHSATHII CEMUHAPCKOro THIIA,
MOMEIIICHHE JJII KYpPCOBOTO MPOCKTUPOBAHMS (BBITIOJHEHUSI KyPCOBBIX paboT), MOMEIICHHUE IS IPOBEIE-
HUS TPYNIOBBIX U MHANBUAYAIbHBIX KOHCYJIbTAIIUM, TOMEIIECHHE AJIsl POBEIEHUS TEKYIIETO KOHTPOJIS U
MIPOMEKYTOYHOM aTTECTALUU, TIOMEIICHHE [ CAMOCTOSITEIbHON PabOThI

634050, Tomckas obmactb, . Tomck, JlennHa npocriekT, 1. 40, 419/2 ayn.

Onucanue uMeroIerocs 000py10BaHUs:

- ocka mapkepHasi;

- OOyuaromuii CTeH ] u3ydeHus 0e30MacHOCTH (2 mT.);

- KommuiexT cnenuain3upoBaHHON yueOHOM MeOen;

- Pabouee mecto npenoaBares.

[TporpammHoe obecrieueHre He TpeOyeTcs.

13.1.3. MaTepuabHO-TEXHHYECKOE M IIPOrpaMMHOe olecredeHue 1JIs J1a00paToOpHbIX pador
JlaGoparopus texnonoruu POC 1 6e30macHOCTH KU3HEACATEIbHOCTH
yueOHasi ayuTopus Ui IPOBEACHUS 3aHATHI 1TaOOpaTopHOTO TUIIA
634050, Tomckas o6macts, 1. Tomck, Jlennna npocrnekT, a. 40, 419 ayn.
Ornucanune UMeroIerocs 000pyI0BaHUs:

- APM unxenepa (2 wmr.);

- APM unxeHepa - uccie0BaTes;

- Hudposoit mynsTuMeTp MXD-4660A - (2 mmrt.);
- BonstmeTp B7-78;

- [I59BM neatnym CELERON 433 MMX;

- Jlocka MapKepHO-MeJIoBas;

- Oeimoynosutens QUICK 493A ESD (5 mT.);

- U3meputens cBeroBoro nortoka « TKA-KK1;

- Monmnzarop Bo3ayxa QUICK 440 (2 mr.);

- Uctounnk nutanus Matrix MPS-3003 LK-3 (3 mT.);
- Komnsrotep Intel Core;

- Kommbrotep Intel Pentium;

- Koprrycnarit mxad 4200x600x2100mwm;

- l'onnodoromerp;

- Cnextpogyopumerp CM2203;

- BeHTHnsimmonHas cucreMa;

- Montaxwusiii cron BEJIBAP C4-1400 (4 mirt.);

- MonTaxusii cron BEJIBAP C4-1800;

- Muxkpockon MBC-10;

- YcranoBka i1 nemoHctpanuu cuibl Jlopenua U30065;
- Hudposoit Mynstumerp APPA 103;

- Jlatp;
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- Muxkpometp (2 mr.);

- MyneTaMeTp ¢ POBOI;

- Paguarop macnsiublil 9 cekuuii;

- U3meputens E7 - 22 RLC;

- MoHTaxxHo-1eMoHTakHasg crannus AMMU 6800;

- Uctounnk mutanus TDGC -2 - 2K 0-250 V - 8A (JIatp);
- Kabenbnas nmpoaykuust HB-A150 BNC 1,5 m;

- [Ipu6op BNC - IC CoenunuTenbHbie Kabemnu;

- U3mepurens Momuoctn GPM -8212RS;

- [IpuGop PTL-923;

- Ocuumnorpad LeCrou WA 222;

- Yactotromep GFC-8010H 1 I'u-120MI't GW;,

- Undpakpacusiii qucranimonssii repmMomMerpUT30A;

- Jlatp - Tpanchopmarop TDGC2-3K;

- Ocuumnorpad FLUKE-190-062;

- [TasmpHas cranmus (3 mrT.);

- Hudposoit mynsTumeTp FLUKE-18B FLK;

- Kommetorep Intel Core 15-6400 (3 mit.);

- MOV hp “’LaserJet ProV227sdnG3Q74A”;

- Cton mabopaTopHBbIi;

- Hudposoii komrmiekc yueOHo-Hay4dHbIX 1abopatopuii ['TIO;
- Bupryansnas madoparopust ACK-4106 (2 mir.);

- Hudposas nepeHacTpanBaemasi yCTaHOBKAa MHKPOCBApPKU
MPOBOJIOYHBIX BHIBOJIOB ISl M3TOTOBJICHHSI MAKETHBIX
00pa3110B OCHOBHBIX y3JI0B CBETOJMOIHBIX JIAMIT,

- Uctounuk - m3meputens Keithley 2410;

- smeputens émkoctu S-line EM8601A+/CM8601 (3 mmrt.);
- Uctrounuk mutanus HY3005D MAST (3 mT.);

- Mynstumerp DM3058E RIGOL;

- Ocmwmorpad DS1052E RIGOL (2 mit.);

- Yacroromerp VC3165 Victor (3 mT.);

- KommuiekT cnenuann3upoBaHHON yueOHOM MeOen;

- PaGouee mecto mpenogaBarens.

[TporpamMHOe obecrieueHue:

— ANSYS AIM Pro Paid-Up

— Google Chrome

— Kaspersky Endpoint Security 10 qyis Windows

— Microsoft Windows XP

— TracePro LC - Single User NODE License - Annual Maintenance and Support for NODE

License (Nothing to Ship)

13.1.4. MaTrepuaJbHO-TEXHHYECKOE H MIPOrPaMMHOe o0ecredyeHne Il CAMOCTOSITe IbHON padoThl
Jlnst caMoCTOSATEIbHON PabOThl MCTONB3YIOTCS yYE€OHBIE ayIUTOPUU (KOMITBIOTEPHBIE KIIAcChl),
PacCIOJIOKEHHBIE TIO aJIpecaM:
- 634050, Tomckast o6macTs, r. Tomck, Jlennna mpocnexr, a. 40, 233 ayn.;
- 634045, Tomckas obnacts, T. Tomck, yi. Kpacnoapmeiickas, a. 146, 201 ayx.;
- 634034, Tomckast o6macTh, 1. ToMck, Bepmmanna ynmuna, 1. 47, 126 ayn.;
- 634034, Tomckast o6nacTb, . Tomck, Bepimmanna ynua, 1. 74, 207 ayx.

CocTtaB 060pyI0BaHHS:

- yueOHast MmeOerb;

- koMnbroTeps! kKi1acca He Huke [IDBM INTEL Celeron D336 2.8 T11. - 5 wiT.;

- KOMIBIOTEPHI MOIKIIOYEHB! K ceTH «/HTepHeT» M 00ecneynBaloT IOCTYI B AJICKTPOHHYIO WH-
(opMannoHHO-00pa30BaTEIbHYIO CPEAY YHUBEPCUTETA.
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[Tepedens mporpaMMHOTO 0OECIICUCHUS:

- Microsoft Windows;

- OpenOftice;

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

- Google Chrome.

13.2. MaTepuajibHO-TeXHHYECKOe oOecreyeHne TUCUMIIIMHBI JIS JIMI C OrPAHMYEHHbIMU
BO3MOKHOCTSIMH 310POBbSI 1 HHBAJIN/10B

OcBO€HHE NUCLUIUIMHBI JIMIIAMU C OTPAHUYEHHBIMH BO3MOXKHOCTSMH 370POBbS U MHBAJIHMJIAMHU
OCYILECTBIIETCS C UCIIOIB30BAHUEM CPEICTB 00ydEeHHs OOIIETO U CHEIMAIbHOI0 Ha3HAUYCHHUS.

[Tpu 3aHATHAX ¢ 0OYYAIOLIUMUCS ¢ HAPYUIEHHUSIMH CJIyXa [PEeIyCMOTPEHO UCIOIb30BaHHE 3BYKO-
YCUJIMBAIOIIEH anmapaTypbl, MyJIbTUMEIUHHBIX CPECTB U JPYTUX TEXHUUYECKHUX CPEACTB MpueMa/mepena-
i yueOHOM nH(pOpMaIuU B JOCTYMHBIX (hopMax, MOOUILHOM CUCTEMBI IPENOIaBaHus 11 00yJaroIXcs
C MHBAJIHMIHOCTHIO, TOPTATUBHON MHIYKIIMOHHOW CUCTEMBI. YdeOHas ayTUTOPHsl, B KOTOPOU 3aHUMAIOTCS
oOyyaromyecsi ¢ HapylleHUEM cllyXa, 000py/loBaHa KOMITBIOTEPHON TEXHHKOH, ayIMOTEXHHKOH, BHUJEO-
TEXHUKOU, SJIEKTPOHHOU JOCKOW, MYJIbTUMEAUMHON CUCTEMOM.

[Tpu 3aHATHAX C OOYUYAIOUIUMUCS ¢ HAPYIIEHUSIMU 3PEHUSIMH [IPEyCMOTPEHO UCIIOJIb30BaHUE B
JICKIIMOHHBIX U y4eOHBIX ayAUTOPHIX BO3MOKHOCTH IPOCMOTPA YAAICHHBIX 00BEKTOB (HaIIpUMep, TEKCTa
HAa JIOCKE WM CJaif/la Ha 3KpaHe) MPpU MOMOIIY BUACOYyBETUUHUTENCH 151 KOM(GOPTHOTO IPOCMOTpA.

[Tpu 3aHATHAX C 00y4YaIOLIMMUCS ¢ HAPYLIEHHUSIMH OIIOPHO-ABUIaTeJIbHOIO alnapara HCIOJb-
3YIOTCS aJIbTepHATHUBHBIEC YCTPOICTBA BBOAA HH(OPMAIIMU U IpYrHe TEXHUYECKHE CPe/ICTBA IprueMa/mepe-
naun yuyeOHOM MHPOpPMa B JOCTYIHBIX (popMax, MOOMIIBHOW CHCTEMbI OOYUEHUs UIs JIIOJCH ¢ UHBA-
JUAHOCTBIO.

14. OIIeHO‘lHLIe MaTepHuajJabl  METOAUYECCKUEC PEKOMEHIAUHU MO OPraHu3alluv U3yYCHUA
AUCHHUITINHBbI

14.1. Coaep:xaHue OLEHOYHBIX MATEPUAJIOB U METOANYECKUE PEKOMEH AU
I[JISI OIICHKU CTCIICHU C(i)OpMI/IpOBaHHOCTI/I n ypOBHS[ OCBOCHHA SaerﬂJIeHHI)IX 3a HHCHHHHHHOﬁ
KOMIICTCHITUI MCTIONB3YIOTCS OIIEHOYHBIE MaTepUalibl B COCTABE:

14.1.1. TecToBbI€e 3a1aHUS

1. O6macTh BUAUMOTO H3TYUICHHUS JICKUT B TIPEJIeIax JIUTHH BOJH:

A) A=380+780 um;

b) A=780+1400 aMm;

B) A=315+380 um;

') 2=280-+315 aMm.

Urto Ha3pIBaeTCS CHIION CBETa UCTOYHUKA?

A) OTHOIIIGHHE CBETOBOTO ITOTOKA HMCXOJSAIIETO OT MCTOYHHKA CBETA W PaACHPOCTPAHSIONMICTOCS
BHYTPH TEJIECHOTO YTJia, COIEPKaIIero 3a/laHHOE HAIIPaBIIEHUE, K BEIMYUHE ITOTO yIJIa;

B) oTHOIIIEHNE TTOJTHOTO CBETOBOTO MTOTOKA UCXOJIAIIETO OT HCTOYHMKA CBETAa K BEJTUYHHE yIJia, CO-
JEpIKaIIero 3aJaHHOE HaIlPaBIICHUE;

B) oTHOImIEHNE CBETOBOTO TIOTOKA MCXOJAIIETO0 OT UCTOYHUKA CBETA M PACIIPOCTPAHSIONIETOCS TI0
BCEM HaMpaBJICHUIM, K BEIMYNHE yIJIa, COJACPKAIIETO 3aJaHHOE HATIPaBIICHHE,

') oTHOIIIEHUE TIOJTHOTO CBETOBOTO ITOTOKA UCXOIAIIETO OT UCTOYHHKA CBETA K BEJTMUMHE YIIa.

3amuTHBINA Yol CBETUILHUKA HEOOXOAMMO 3HATH ISl OMIPEICICHHUS

A) npenenbHOM BBICOTHI MOBECA;

B) paccrostHust M)y CBETHUIILHUKAMU;

B) unnekca momernieHus;

") MOIITHOCTH JIAMITHI.

CBeToBBIC TTPHOOPHI TI0 XapaKTePy CBETOPACIIPEICIICHUS MTOIPa3ICIISIOTCS:

A) Ha IPOEKTOPHI, CBETUILHUKU U TIPOKEKTOPHI;

b) Ha s IuacKoIbl, CBETHIIBHUKH U TTPOSKTOPHI;

B) Ha nuackomnbl, MPOKEKTOPBI U IPOEKTOPHI;
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I') Ha MM aUACKOITBI, TUACKOIBI U CBETHIILHUKH.

[ToBepxHOCTD, MpuUIIETaIONIasi HEMOCPEIACTBEHHO K OOBEKTY pazIu4eHUs, Ha KOTOPOH OH paccMmar-
pHUBaETCsI ITO:

A) dom;

b) ocBemeHHOCTB;

B) otpaxenue;

I') sspxocTs.

Jl1s yero npeaHa3HAYEHO JAEKYPHOE OCBELICHHE:

A) nns HabrOEeHUS Ha 0OBEKTE B HOYHOE BPEMsI C MUHUMAJIBHON OCBEIIEHHOCTHIO;

b) nns nabmonenus Ha 0ObEKTE B AHEBHOE U HOYHOE BPEMsI C MUHUMAJIBHON OCBEILIEHHOCTHIO;

B) s HaGmofieHrst Ha 0OBEKTE B THEBHOE BPEMSI;

I') nyist HabmroeHMsI Ha 0OBEKTE B HOUHOE BPEMS C MAaKCUMaJIbHOM OCBEIICHHOCTHIO.

Kakue paznuuaror ase cucreMsl ocsenienust B CHull:

A) obmee 1 KOMOMHUPOBAHHOE;

b) TexHonmoruueckoe u AEKypHOE;

B) aBapuiiHoe u MecTHOE;

I') ob1iee 1 TEXHOIOTHYECKOE.

Ha xakue BUIBI JENAT U3TYyYEHUS] ONTUYECKOrO JAMAaIa3oHa CIEeKTpa AJIEKTPOMAarHUTHBIX Kojeba-
HUU B 3aBUCUMOCTH OT JITHHBI BOJTHBI

A) BummMoe, ynbprpaduoneToBoe, HHppakpacHoe

b) neBunumoe, ynprpaduoneroBoe

B) meBunumoe, ynstpaduoneroBoe, nHppakpacHoe

I') Bunumoe, ynbrpaduoneroBoe

Ha xakue 30HBI opa3enstoT UH(ppakpacHOE U3TyuyeHUE

A) KOpPOTKOBOJIHOBAsI, CPEHEBOJIHOBAS, JJIIMHHOBOIHOBAS;

b) ob6meBoHOBAs, KOPOTKOBOJIHOBAS, JUTAHHOBOJTHOBAS;

B) cpenneBomHOBASI, IMHHOBOJIHOBAS ;

') KOpOTKOBOIHOBAS, CPEAHEBOIHOBASI.

MoITHOCTh ONTHYECKOTO U3ITy4EHUS — ITO

A) TyYUCTBIN MOTOK;

b) nHeBHOM MOTOK;

B) ocBemeHHBII MOTOK;

I') moTok cBETOBBIX BOJIH.

Kakyto mpoBoKy HUCTIONB3YIOT B IMUHUCTPATUBHBIX, OBITOBBIX, TAOOPATOPHBIX TOMEIICHUSIX

A) CKpBITYIO;

b) napyxnyro;

B) otkpeIiTy1O;

') BHyTpEeHHIO10.

B npou3BOICTBEHHBIX U BCIIOMOTATEIBHBIX MIOMEIICHUSIX KaKyH0 MPUMEHSIOT JIEKTPOIIPOBOAKY

A) OTKpBITYIO;

b) HapyxHy10;

B) ckpriTyto;

I') BHyTpEeHHIO10.

CpenHsst IpOJOIKUTENBHOCTh TOPEHHUS JTAMITbl HAKAJIMBAHUS COCTABIISET:

A) 1000 yacos;

b)1500 gacos;

B) 500 gacos;

I') 750 gacos.

Kakwue cyimecTByrOT BUIBI pa3MeICHs CBETUILHIUKOB

A) paBHOMEpPHOE U JIOKAJIN30BaHHOE;

b) HepaBHOMEpHOE U TIOKAITM30BAHHOE;

B) nokanu3oBanHoOE;

I') nepaBHOMEpHOE.

Kakoii koo duireHt 3anaca npuHUMAIOT JJIs JaMIl HaKaJTuBaHUS
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A) K3=1,15-1,7;

b) K3=2,00 - 2,5;

B) K3=1,8 — 1,85;

I') K3=1,00 - 1,5.

EnuHuna uaMepeHus Iy4ucToro moToka

A) Barr;

b) BoubT;

B) xoymnb;

I') momeH.

EnuHuna uaMepeHust CBETOBOTO MOTOKA

A) nroMeH;

b) Bonbr;

B) Ixoyb;

I') Barr.

['me ycraHaBIMBAIOT CBETUILHUKHA MECTHOTO OCBEIIECHHUSI B TIOMEIICHHUSX C BBICOKOH OCBEIIEHHO-
CTBIO

A) Ha paboueM mecTe;

b) B noMenieHusx ¢ 1exypHbIM OCBEIICHUEM;

B) B momeneHnsx ¢ TEeXHOJIOTHYECKUM OCBEIICHUEM;

I') Bce BhIIIE IEpEUNCICHHOE.

3a eIMHUILY OCBEUICHHOCTH MIPUHSAT

A) JIrokc;

b) ®apan;

B) momen;

I') l>xoynb.

Yto Ha3bIBAETCS CBETUMOCTHIO

A) OTHOILIIEHHE CBETOBOTO INOTOKA, M3IYy4aeMOTO 3JIE€MEHTOB IOBEPXHOCTH, KOTOPAs COACPKUT
paccMaTpuBaeMylo TOUKY, K IUIOLIAJAH 3TOTO SJIEMEHTA,

B) oTHOmIEHME CBETOBOro MOTOKA, M3IYy4aeMOTO HJIEMEHTOB MOBEPXHOCTH, KOTOpask COICPHKHT
paccMaTpuBaeMylo TOUKY, K 00bEMY 3TOrO AJIEMEHTAa;

B) oTHOmIEHHE CBETOBOrO MOTOKA, M3Ty4aeMOTrO MOBEPXHOCTHIO, M PACHPOCTPAHSIOIIEIOCs MO
BCEM HampaBJICHUM, K IIOIIAAH SIEMEHTa;

') OTHOIIEHHUE TTOJIHOTO CBETOBOTO IMOTOKA, U3Ty4aeMOT0 MMOBEPXHOCTHIO, K TUIOIIAIH HJIEMEHTA.

14.1.2. Dx3aMeHALIHOHHBbIE BONPOCHI

Bormpocsl opranm3zanuu pa3pabOoTOK U HOPMATHMBHO TEeXHWYECKas JokymeHTanus. Kmaccuduka-
rusi, ocooenHoctu npumeHenus: CII. Pactekanue Toka, «cTom»-ciion. IH(EeKT «CTAruBaHusD TOKA, BIHA-
HUE TOIOJIOTUU KOHTAKTHOW MeTayu3anuu. Biusaue BHenmHuX gakrtopoB Ha xapakrepuctuku CII. Jle-
rpajanus XxapakTepucTuk v napamerpoB. Tunsl kopmycoB CJI. ITocaaka kpucramia Ha TEMIOOTBOJ, pa3-
BapKa BBIBOJIOB, CBETOBBIBOSIIAS JTUH3A. THIBI aKTUBHOW 007acTH (p-n-miepexoi, TeTeponepexo, TBOM -
Hasi reTepocTpykTypa). [lnanapusiii uun, «Flip-chipy», BepTukanbHbiii unil). TOMOIOTHS OMUYECKHX KOH-
TakTOB. MeTO/IbI TTOBBIIICHHSI CBETOBBIXOAA (CTPYKTYPH3allMsi CBETOBBIBOJSAIICH MOBEPXHOCTH, 3€pKajia
bporra).

14.1.3. Bonpochbl Ha caMONIOATOTOBKY
Tuner kopmycoB C/I.
MoHTax KpHcTajuia Ha TEMIOOTBOI.
CBapka npoBOJIOKOM KOHTAKTOB KpPHCTaJlIa U KOpITyca.
Crioco0bl repMeTH3auK KpUCTaIa.
CBeToBBIBOASIIAS JIMH3A.
Pacrexanue Toka, «CTOI»-CIIOMU.
D deKT «CTAruBaHUM) TOKA.
BnusiHue TOMONOrMM KOHTAKTHOM METAJUIM3alliH.
Bnusaue BHenHuX (pakTopoB Ha Xapakrtepuctuku C/I.
Herpananus xapakTepUCTHK U TapaMETPOB.
Knaccudukanus, ocobennoctu npumenenus CJI.
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Twurb! akTHBHOW 00JIaCTH.

[Tnanapusiii gun, «Flip-chipy.

BeprukanbHbiil yui.

Tomonorust OMUYECKNX KOHTAKTOB.

MeTozp!l MOBHIIICHUS CBETOBBIXO/IA.

[Ipsimbie 1 o6patHbie BAX.

CBeTOBOH MOTOK.

KpuBas cuiibl cBera.

KonopumeTrpudeckre XapaKTepUCTUKH.

Mertonbl uaMepeHus 1 00pabOTKH Pe3ybTaTOB ANEKTPUUECKUX, CBETOTEXHUUYECKUX U KOJTOPUMET-
puueckux xapakrepuctuk C/I.

DHepreTudecKkre auarpaMmsel p-n nepexoaa 1 MKSL.

[Tpsimast 1 obpatnas BAX p-n nepexona.

Nuxekuust HocuTenen 3apsiaa.

Bunbr pekoMOuHaIms.

BriBo1 cBeTa U3 KpucTasa.

OnurakcuaabHbIE CTPYKTYPHI HA OCHOBE apCEHU A TaJTNs, METO/IbI MX U3TOTOBJICHHUS.

OnuTakcuaibHble CTPYKTYPhl HA OCHOBE HUTPHUA TaJIns, METO/IbI UX U3TOTOBJICHHUS.

Juddysus npumeceii.

JKunkodaszoBas smuTaxcus.

DnuTakcuaabHOE HApAlUBAaHUE M3 METAITIOOPTaHUYECKUX COSTMHEHUH.

MonekynsapHO IMy4KoBasi SUTAKCHUSI.

Oco0eHHOCTH TPOIIECCOB, TOCTPOCTOBas 00padoTKa.

Bonpock! opranuzanuu pa3paboTok 1 HOPMaTUBHO TEXHUYECKask JOKYMEHTAIIHS.

14.1.4. Tembl 0IPOCOB HA 3aHATHAX

Apcennn ramuus (GaAs), 1Bépasie pactBopsl AIIIBV, uutpuner AIIIN, u np 30HHas cTpyKTypa.
Oco0OeHHOCTH PEKOMOMHALIMKM B HENPSIMO30HHBIX IOJIYHIPOBOJHUKAX. JIBOWHBIE TIeTEPOCTPYKTYPHI U
CBEPXPEILLETKH.

Bonpock! opranuzanuu pa3paboTok 1 HOPMaTUBHO TEXHUYECKask JOKYMEHTALIMS.

Huddysus npumeceit, xuakohazoBast SMUTAKCUS, FMUTAKCHATILHOE HapallUBaHUE U3 METAJIOOP-
TaHUYECKUX COCAUHCHUM,

MOJIEKYJISIPHO ITy4KOBas snHUTaKkcusi. OCOOEHHOCTH MPOLECCOB, TOCTPOCTOBAs 00pabOTKa.

Knaccudukanus, ocobennoctu npumenenus CJI.

P-n nepexon, ero sHepreTuueckue aMarpaMMbl B pPAaBHOBECHOM M HEPAaBHOBECHOM COCTOSIHHH.
OO0enHEeHHBIN CIIOH, 3JIEKTpUYECKUE MOJIsl B 00€THEHHOM cioe. Pe3kuil u rmaBHbIN p-n nepexosl. Tommu-
Ha oOenHeHHOro cios. KoHTakTHas pa3HOCTh moTeHIHManoB. OOpaTHBIM TOK p-n Iepexozia, ero cocTaB-
msromue. BAX p-n nepexona. MHxkeknns HocuTenen 3apsaaa. I'ereponepexoasl U MX 30HHBIE TUAarPAMMBIL.
PexomOunanus, ee Mmexanu3Mmbl. CKOpOCTh pEKOMOMHAIIMK U BpeMs XKU3HU HocuTenell 3apsna. M3myya-
TenbHast pekoMOnHanus. CBETOBBIBOJ U3 KpUCTaLIA.

Tunsr kopnycoB C/I. Ilocanka xpucramia Ha TEIUIOOTBOJ, pa3Bapka BbIBOAOB, CBETOBBIBOJAIIAS
JIMH3A.

Pactexanue Toka, «cTom»-ciaou. DPQPEKT «CTATMBAHUS) TOKA, BIUSHHE TONOJIOIMHM KOHTaKTHOM
MeTau3aunu. BausHue BHemHux gakropos Ha xapakrepuctuku CJI. Jlerpananus xapakTepUCTUK U Ia-
pamMeTpoB.

Tumnbl akTUBHOHN 005acTH (p-n-Nepexo, reTeponepexos, ABoiHas rerepocTpykrypa). [lnanapusiii
yurl, «Flip-chip», BepTukanbHblIii

yun). TONoJOrus OMUYECKUX KOHTAaKTOB. MeETO/bl MOBBIIMIEHUS CBETOBBIXOAA (CTPYKTypH3aLUs
CBETOBBIBOJISILIIEH IOBEPXHOCTH, 3epKajia bparra).

BAX — pa0ouuii npsiMoil TOK U mpsAMoe MajJieHHe HaNpsHKEHHs!, paccerBaeMasi MOLTHOCTb U MOIII-
HOCTh (IOTOK) u3inyueHus. CrnexTpanbHas XapakTepUCTHKa, CHJIa CBETa, JMarpaMMa HarpaBJIeHHOCTH U3-
JTy4eHHUsI, CBETOBBIX0/1. MeTobl n3mepenus u 00padotku pesynstatoB (BAX, BTAX u np.).

Knaccugukanus, ocobennoctu npumenenus CJ1.

BAX — paOouuii npsiMoil TOK U mpsMoe MajJieHHe HaNpsHKEHHs!, paccerBaeMas MOLTHOCTb U MOIII-
HOCTh (IOTOK) u3inydeHus. CrnexTpanbHas XapakTepUCTHKa, CHJIa CBETA, JMarpaMMa HarpaBJIeHHOCTH U3-

CornacoBaHa Ha noptane Ne 24554 21



Jy4eHUs1, CBETOBBIX0J. MeTobl n3mepenus u 00padotku pesyasratoB (BAX, BTAX u ap.).

Tuner kopnycoB CJI. ITocanka kpucTamia Ha TEIJIOOTBOJI, pa3Bapka BHIBOJOB, CBETOBBIBOMAAIIASL
JIUH3A.

P-n mepexon, ero sHepreTMYECKHe AMArpaMMbl B PABHOBECHOM W HEPABHOBECHOM COCTOSIHHH.
OO0emHEeHHBIN CIIOH, STIEKTPUYECKHE TIOJISl B 00€THEHHOM cJioe. Pe3kuil u rmaBHBIN p-n mepexoasl. Tommu-
Ha oOemHeHHOTO cosi. KoHTakTHas pa3HOCTh MOTeHIHaIOB. OOpaTHBIA TOK P-n MEpexoja, ero COCTaB-
nsrone. BAX p-n nepexona. Mnxekius HocuTenen 3apsaa. ['ereponepexonpl U UX 30HHBIE TUArpaMMBL.
PexomOunamms, ee Mmexanu3Mbl. CKOPOCTh pEKOMOMHAITMN W BpeMsl )KM3HU HOcuTenel 3apsna. M3myda-
TenbHast pekoMOnHanus. CBETOBBIBOJ] U3 KPHUCTAJLIA.

Apcenun ramnus (GaAs), TBépasie pactBopbl AIIIBV, autpuast AIIIN, u ap 3oHHas cTpyKTypa.
Oco0OeHHOCTH PEKOMOMHAIIMKM B HEMPSIMO30HHBIX IOJYIPOBOIHUKAX. JIBOWHBIE TETEPOCTPYKTYPHI U
CBEPXPEMIETKH.

Huddysus npumeceit, xuakohazoBasi AMUTAKCUS, FMUTAKCHATFHOE HApaIlUBaHUE U3 METAJIOOP-
TaHUYECKHUX COCIMHCHUM,

MOJIEKYJISIPHO ITy4KOBas AMHUTaKCUs. OCOOEHHOCTH MPOIECCOB, IIOCTPOCTOBAs 00pabOTKa.

Bonpock! opranuzanuu pa3paboTok 1 HOPMaTUBHO TEXHUYECKask JOKYMEHTAIIMS.

Tunel akTUBHOM 00s1acTH (P-n-TIepexo1, TeTEPONePeXxo, IBOMHAs reTepocTpyKTypa). [lnanapusrii
qur, «Flip-chip», BepTukanbHbIT

yur). TOmonorus OMUYECKUX KOHTAKTOB. METOIbl MOBBIMICHUSI CBETOBBIXO/A (CTPYKTYpHU3aIUs
CBETOBBIBOJIAIIEH TTOBEPXHOCTH, 3epKajia bparra).

Pacrekanue Toka, «CTOM»-CIION. DPPEKT «CTATHBAHUS» TOKA, BIUSHHUE TOIMOJIOTUM KOHTAKTHOM
MeTtayutn3anuu. Biusiaue BHenHUX dakTopoB Ha xapakrepuctuku CJI. Jlerpagamus XxapakTepuCTHUK U Tia-
pamMeTpoB.

14.1.5. Tembl 10KJI210B

Tuns! kopmycos C/I.

MoHTax KpHucTauia Ha TEIIOOTBO.

CBapka poBOJIOKOM KOHTAKTOB KpHCTaJUIa U KOpITyca.

Crioco0bl repMeTH3aluy KpucTaiia.

CaeToBBIBOASIIAS JIMH3A.

Pacrexanue Toka, «CTOI»-CIIOU.

O PexT «CcTArnuBaHus» TOKA.

BinsiHue TONOIOrMM KOHTaKTHOM METaJIN3alUN.

Bnusinue BHemHux gaxtopoB Ha xapaktepuctuku CJI.

Jlerpaganus xapakTepUCTUK U IapaMeETPOB.

Knaccudukanus, ocodennoctu npumenenust C/I.

Tunel akTUBHOM 00JacTH.

[Tnanapusbiii yun, «Flip-chip».

BeprukanbHbiil yui.

Tomnonorust OMUUECKNX KOHTAKTOB.

MeTozp! NOBBIIIEHUS] CBETOBBIXO/A.

[Tpsimble 1 oOpatHble BAX.

CBeToBOM NOTOK.

Kpusas cuiibl cBera.

Konopumerpruyeckne XxapaKTEpUCTUKH.

Mertonbl uamepenus 1 00pabOTKH pPe3y/IbTaTOB ANEKTPUUECKUX, CBETOTEXHUUYECKUX U KOJTOPUMET-
puueckux xapakrepuctuk C/I.

DHepreTuvecKkue auarpaMmsl p-n nepexona u MKAL.

[Tpsmas u obpatnas BAX p-n nepexona.

Nuxekuust HocuTeneun 3apsaa.

Buasl pekomOuHanus.

BriBoJ1 cBeTa U3 KpucTasa.

OnurakcuanabHble CTPYKTYPbl HA OCHOBE apCEeHUa rajulns, METO/IbI UX U3TOTOBJICHHUS.

OnuTakcuaibHble CTPYKTYPbl HA OCHOBE HUTPHUA Fajllns, METO/bI UX U3TOTOBJICHHUS.

Juddysus npumeceii.
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KunkxohaszoBas smuTaKcHsl.

OnuTaKcHaIbHOE HapalUBaHUE U3 METANIOOPTaHHYECKUX COCTUHEHUH.
MonekymasipHO TyYKOBasi SITUTAKCHSL.

OCco0EHHOCTH MPOIIECCOB, TTOCTPOCTOBAsT 0OpabOTKAa.

Bormpocs! opranuzanuu pa3paboToK U HOPMATUBHO TEXHUYECKAsT TOKYMEHTAITHS.

14.1.6. Tembl HHANBUAYAJTbHBIX 32/1aHUI

Tumnbr kopriycoB CZI. MoHTax Kpucramia Ha Tem1ooTBoJ. CBapka MpPOBOJIOKON KOHTAKTOB KpH-
cTayuia u kopiyca. CriocoObl repmeTH3anuu Kpucrania. CBeTOBBIBOISIAS JIMH3A.

BAX. MomnHocTs (1moTok) uznydeHus. Cuiia cBera, AMarpaMMa HalpaBJI€HHOCTH H3JTyYEHUS.
CriexTpanbHas xapakTepucTuka. Metossl u3Mepenus u oopadotku pesynbratoB (BAX, BTAX u np.).

Bonpock! opranuzanuu pa3paboToK 1 HOPMAaTUBHO TEXHUYECKAs JOKYMEHTAIHS

Knaccugukanus, ocobennoctu npumenenus C/1.

Pacrekanmne Toka, «crom»-ciaon. DPPEeKT «CTATMBaHUS» TOKA. BIMsHME TOMOJIOTHH KOHTAKTHOM
MeTajuM3anuu. Biusnue BHenHuX gakTopoB Ha xapaktepuctuku C/I. Jlerpaganus xapakTepUCTHK U Ma-
pameTpoB.

Tunel akTuBHOM o6nactu. ITnanapusiii uun, «Flip-chip». Beptukanpusiit yun. Tononorus omuye-
CKHUX KOHTaKTOB. MeTO/bl MOBBIIIEHHS CBETOBBIXO/IA.

Huddysus npumeceit. XKunkohaszoBas snuTakcus. IMUTAKCHAIBHOE HapallluBaHUE U3 METaJuIo-
OpraHUYeCcKHX coequHeHH. MonekynapHo myukoBas snuTakcus. OCOOEHHOCTH MPOIECCOB, TOCTPOCTO-
Bas 00paboTKa.

GaAs, AIIIBV, AIIIN u ap. 3oHHast cTpykTypa. J{BolHBIE FeTEpOCTPYKTYPhI U CBEPXPELIETKY.

P-n nepexon u ero anepreruueckue auarpaMmmsl. BAX p-n nepexoga. MHxekuus Hocutenei 3aps-
na. MsnyuarenbHast pekoMOuHanus. CBETOBBIBO U3 KpUCTAJLIA.

14.1.7. Bonipocsl 1Jis1 NOATOTOBKH K MPAKTHYECKHM 3aHATHAM, CEMUHAPaAM
P-n mepexon u ero sHepreTUYecKue JUarpaMMel.
BAX p-n nepexona.
Nuxekuus HocuTeneu 3apsaa.
WznyuyatenpHas peKoMOUHAIUS.
CBeTOBBIBOJ] 3 KpUCTaJLIA.
BAX.
MommHOCTb (ITOTOK) U3ITYYESHHUSI.
Cuna cBerta, JuarpaMma HarpaBJIEHHOCTH U3JTy4YEHUS.
CriektpanbHasi XapaKTepUCTHKA.
MeTtob! u3mepenus u 00padotku pesynstatoB (BAX, BTAX u np.).
GaAs, AIIIBV, AIIIN u ap.
30HHAs CTPYKTYpa.
JIBOMHBIE reTEPOCTPYKTYPBI U CBEPXPELIETKU.
Hudbdysust npumeceit.
KunkodaszoBasi FSMUTAKCHSL.
OnuTakcuaibHOE HapallMuBaHUE U3 METAJIIOOPTaHMYECKUX COeTMHEHUH.
MonexkyJIsIpHO ITy4KOBasi SIUTAKCHUS.
OC00EHHOCTH MPOIIECCOB, TIOCTPOCTOBAsT 00paboOTKAa.
Twurb! aKkTUBHOW 00JIaCTH.
[Tnanapnsiii yun, «Flip-chipy.
BeprukanbHbli yuI.
Tomonorust OMUUECKNX KOHTAKTOB.
MeTozbI OBHIIICHUS CBETOBBIXO/IA.
Tuner kopmycos C/I.
MoHTax KpHcTaia Ha TEIJI00TBOI.
Caapka npoBOJIOKOM KOHTAKTOB KpHCTaJlIa U KOpITyca.
Crioco0bl repMeTH3auy KpUCTaIa.
CBeToBBIBOASIIAS JIMH3A.
PacTtexanue Toka, «CTOM»-CIIOH.
DddeKT «CTAruBaHUM) TOKA.
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Brausinue TOMosorud KOHTAaKTHOW METaITA3ALIN Y.

Brnusane BHenmHuX (pakTopoB Ha Xxapakrtepuctuku C/I.

Jerpananus xapakTepUCTHK U TapaMETPOB.

Knaccudukanus, ocobennoctu npumenenus CJI.

Bormpocs! opranuzanuu pa3padoToOK U HOPMATUBHO TEXHUUYECKAST JOKYMEHTAIIHS

14.1.8. Temb1 1a00paTOpHBIX padoT

Knaccudukamnus, ocodennoctu npumenenust C/I.

Tunel xkoprycoB CJI. ITocanka kpuctamaia Ha TEMJIOOTBOJ, Pa3BapKa BBIBOJOB, CBETOBBIBOAIIAS
JIMH3A.

N3mepenue n o6paboTKka napaMmeTpoB BojbTaMrnepHoi xapakrepuctuku C/I.

N3ydyenue TemneparypHoi 3aBucumoctu BAX.

N3mepenune ceeroBoro noroka, cuibsl ceeta u KCC C/I.

UccnenoBanne temmeparypHoil 3aBucuMocTr cuiibl cBeta C/I.

W3mepenue crnekrpanbHoi xapakrtepuctuku CJI, onpenencHue LIBETOBOW TeMIlepaTyphl, KOOPAU-
HaT LIBETHOCTH.

M3Mepenne KaH1en-aMIIEpHOM U JIIOMEH-aMIIEPHOMN 3aBUCUMOCTH.

Omnpenenenne KI1/] u cBeroBbIXOAa.

14.1.9. Bonnpocsl n1uddepeHnupoBaHHoOro 3auera

Pactexanue Toka, «cTOm»-ciaou. DPQPEKT «CTATMBAHUS) TOKA, BIUSHHE TOMOJIOIMHM KOHTAKTHOM
MeTau3auuu. BausHue BHemHux ¢akrtopos Ha xapakrepuctuku CJI. Jlerpananus xapakTepUCTHK U Ta-
pamMeTpoB.

Pactexanue Toka, «cTom»-cion. DPPeKT «CTArMBaHUS» TOKA, BIUSHUE TOMOJOTUU KOHTAKTHOM
MeTauM3aunu. Binsuaue BHenHUX GakTopoB Ha xapakrepuctuku C/I. Jlerpaganus xapakTepUCTHK U Ma-
pameTpoB.

Tunbr kopnycoB C/I. Ilocanka xpucramia Ha TEIJIOOTBOJ, pa3Bapka BbIBOAOB, CBETOBBIBOJSAIIASL
JIMH3A.

Huddysus npumeceit, xuakohazoBasi AMUTAKCUS, FMUTAKCHATFHOE HApPAIIUBAaHUE U3 METAIIOOP-
TraHUYECKUX COECTMHEHMUI,

MOJICKYJISIPHO ITy4KOBas dMHUTaKCUs. OCOOEHHOCTH MPOIECCOB, TOCTPOCTOBAs 00pabOTKa.

P-n mepexon, ero 3HepreTMYECKUe AUarpaMMbl B PABHOBECHOM W HEPABHOBECHOM COCTOSIHHH.
OO0eqHEHHBIN CIIOM, YTIEKTPUUECKHE MO B 00€AHEHHOM ciioe. Pe3kuii u raBHbIN p-n nepexonsl. Tommm-
Ha oOegHeHHOTO ciosi. KoHTakTHas pa3HOCTh moteHnuanoB. OOpaTHbI TOK p-n mepexoja, ero cocTaB-
nsrouie. BAX p-n nepexona. Mnxkekuus Hocutenel 3apsaa. ['ereponepexosipl U UX 30HHBIE TUAarpaMMBL.
PexomOunanus, ee Mexanu3mbl. CKOPOCTh PEKOMOMHALIMK U BpeMs KU3HU HocuTenel 3apsaa. Usnyda-
TesbHas pekoMOuHaius. CBeTOBBIBOA U3 KPUCTAJLIA.

Apcenun ramnus (GaAs), TBépapie pactBopbl AIIIBV, autpuast AIIIN, u ap 30HHas CTpyKTypa.
Oco0eHHOCTH PEKOMOHMHAIIMM B HEMPSMO30HHBIX MOJYMPOBOJHHUKAX. JIBOWHBIE TETEPOCTPYKTYPHI H
CBEPXPEIIETKH.

P-n nepexon, ero sHepreTuuyeckue aMarpaMMbl B PaBHOBECHOM M HEPAaBHOBECHOM COCTOSIHHH.
OOeTHEHHBIN CJIOM, AIEKTPUUECKHE TOJI B 00CTHEHHOM ciioe. Pe3kuii 1 miaBHbIN p-n niepexopl. Tommm-
Ha o0emHeHHOro cios. KoHTakTHas pa3HOCTh MoTeHIHanoB. OOpaTHBIM TOK p-n Mepexoia, ero COCTaB-
asromue. BAX p-n nepexona. Mnxekuus HocuTenen 3apsaaa. I'ereponepexoasl U MX 30HHBIE TUArPAMMBIL.
PexomOuHanwsi, ee Mexanu3mbl. CKOPOCTh PEKOMOHMHAIIMK U BpeMs KU3HU HOcHTelnel 3apsma. M3myda-
TenbHast pekoMOnHanus. CBETOBBIBOJ U3 KpUCTaJLIA.

BAX — pabounii nmpsiMoii TOK U IIpSIMOE MMaJICHUE HAPSDKEHUS, pacceuBaeMasi MOIIIHOCTh M MOIIT-
HOCTb (MOTOK) u3nyueHusi. CrieKTpaibHasi XapakTepUCTHKa, CHJIa CBETa, JuarpaMma HarnpaBiIeHHOCTH U3-
JTy4eHUs1, CBETOBBIXO. MeTobl n3mMepeHus u 00padotku pesynasratoB (BAX, BTAX u ap.).

BAX — pabouuii npsiMoil TOK U mpsAMoe MajJieHHe HaNpsHKEHHs, paccenBaeMas MOLUTHOCTb U MOIII-
HOCTb (MOTOK) M3iyueHus. CrieKTpanbHasi XapaKTepUCTUKA, CHJIa CBETa, JUarpaMmma HalpaBiIeHHOCTH U3-
Jy4eHHUsI, CBETOBBIX0/1. MeTo/ bl n3mMepeHus 1 00padoTku pesynbTatoB (BAX, BTAX u np.).

Knaccudukamnus, ocodennoctu npumeHenust C/I.

Knaccudukanus, ocobennoctu npumenenus CJI.

Huddysus npumeceit, xuakohazoBasi AMUTAKCUS, FMUTAKCHATFHOE HApAIIUBaHUE U3 METAIIOOP-
raHUYECKUX COECTMHEHMUI,
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MOJIEKYJISIPHO ITy4KOBas sMHUTaKCUs. OCOOEHHOCTH MPOIIECCOB, IIOCTPOCTOBAs 00pabOTKa.

Bomnpocs! opranuszanuu pa3paboTok 1 HOPMaTUBHO TEXHUYECKask JOKyMEHTALUS.

Apcenun ramus (GaAs), tBEpasie pactBopbl AIIIBV, nutpuner AIIIN, u np 3oHHas cTpyKTypa.
OCOOEHHOCTH PEKOMOMHALMM B HENPSMO30HHBIX MOJYNPOBOJHHUKAX. JIBONHBIE TE€TEPOCTPYKTYpHI U
CBEPXPEIIETKH.

14.1.10. TembI KypcOBBIX IPOEKTOB (PadoT)
. [lonmynpoBOJHUKOBBIE CTPYKTYPBI U3 apCEeHUAA rajiusl — METO/Ibl OJyYEHUs], IPUMEHEHHE.
. [TomynpoBoauukoBbie cTpyKTYphl 13 AlGalnP — metonp! noinyuenus, npuMeHeHHe.
. [lonmynpoBOJHUKOBBIE CTPYKTYPbI U3 HUTPUA TN — METO/Ibl IOJyYEHUs], IPUMEHEHHE.
. IImanapHple KpUCTAJIIBI CUHETO LIBETA CBEUCHMUS.
. BepTukanbHble KpUCTAJUIbl CHHETO 1[BETA CBEUEHUSI.
. Flip-chip xpucranisl CHHEro 1BeTa CBEUCHHUS.
. YuyHble CBETOAUOAHBIE CBETUIILHUKU.
. JIaMIIbI CBETOIMO/THBIE OOIIETO TPUMEHEHHUS.
9. My3eitHOe CBETOAMOIHOE OCBEUIECHHUE.
10. CBeToauOAHOE OCBEILEHUE 30AHUM.
11. CBeronuomb! a1t aBTOMOOMIIBHBIX (hap.
12. Meronuka NporHo3upoBaHmsl CPOKa CIyxKObl CBETOANOIA.
13. MeTtoauka NporHo3upOBaHuUs CPOKa CIIY>KObl CBETOJUOJHOTO CBETHIIHUKA.
14. YerpolicTBa nuTaHus i CBETOIUOAHBIX JIaMII OOIIET0 MPUMEHEHHUS.
15. CBeToaMOAHBIE UCTOYHUKH CBETA IS TEILINILL.

03N LN~ W~

14.1.11. Tembl camOCTOSATEJbHBIX PadOT

—  Kunaccuduxanus, ocobennoctu npumenenust C/1.

— Pacrekanme Toka, «cTOm»-ciaou. DPPEKT «CTATUBAHUS» TOKA, BIUSHHUE TOMOJOTHH KOHTAKT-
HOU MeTtayun3anuu. BausHue BHemHUX (axkropoB Ha xapaktepuctuku CJI. [lerpananust xapakTepuCcTUK
Y TIapaMeTpoB.

—  Tuns! akTMBHOI 001acTH (p-n-nepexox, rereponepexos, JBoiHas rerepocTpykrypa). [lnanap-
Helii g, «Flip-chipy», BepTukanbHbIN

— yum). Tononaorus OMMYECKUX KOHTAKTOB. MeTo/bl MOBBIIIEHHS CBETOBBIXOJA (CTPYKTypH3a-
II1s1 CBETOBBIBOJISIIEH MOBEPXHOCTH, 3epkaiia bparra).

— Bomnpocs! opranuzanuu pa3paboTok 1 HOPMAaTUBHO TEXHUYECKask JOKYMEHTALIMSL.

—  Juddysus npumecent, xxuakoda3oBas dMUTAKCHS, STUTAKCHAIIbHOE HapalllMBaHUE U3 METaj-
JIOOPraHU4ECKUX COEINHEHU,

—  MOJIEKYJISIPHO Iy4KoBas snuTakcusi. OCOOEHHOCTH MPOLIECCOB, IOCTPOCTOBast 00padoTKa.

—  Apcenun ramuus (GaAs), TBEpasie pactBopsl AIIIBV, uutpuast AIIIN, u np 3oHHas cTpyKTy -
pa. OcoOEHHOCTH PEKOMOMHAIIMKN B HEMPSMO30HHBIX MOJYNPOBOAHUKAX. [|BOHHBIE T€TEPOCTPYKTYPHI U
CBEPXPELIETKHU.

— P-n mepexon, ero s3HepreTuueckue AMarpaMMbl B paBHOBECHOM U HEPABHOBECHOM COCTOSIHUU.
OO0emHEeHHBIN CIIOH, STIEKTPUYECKHE TIOJISl B 00€THEHHOM cJioe. Pe3kuil u rmaBHBIN p-n mepexoasl. Tommu-
Ha oOemHeHHOTO cosi. KoHTakTHAs pasHOCTh MOTeHIHMaoB. OOpaTHBIA TOK P-n Mepexojia, ero CoCTaB-
asrone. BAX p-n nepexona. Mnxkekius HocuTenen 3apsaa. ['ereponepexonpl U MX 30HHBIE TUArpaMMBL.
PexomOunamms, ee Mexanu3Mbl. CKOPOCTh PEKOMOMHAITMN W BpeMsl )KM3HU HOcUTenel 3apsna. M3myda-
TesbHas pekoMOuHays. CBeTOBBIBOJ U3 KpHCTaJLIA.

— Twunel kopniycoB CJI. [locanka kpuctamia Ha TEIIOOTBOJ, pa3Bapka BHIBOJIOB, CBETOBBIBOIS -
11ast JIMH3A.

— BAX — pabGouwmii npsiMO#i TOK U TpsSIMOE TaJCHUE HAINPSKEHUS, paccenBaeMas MOIIHOCTh U
MOIIHOCTh (MOTOK) M3inydeHus. CrnekTpanbHas XapakTepUCTHKa, CHJIa CBETA, JUarpaMma HarpaBlIeHHO-
CTH U3Ty4YEHHUs, CBETOBBIXOJ. MeTo bl u3MepeHust 1 00padboTku pesyasratoB (BAX, BTAX u ap.).

—  Tumnbl akTUBHOU 001acTH.

— Ilnanapusiit unm, «Flip-chipy.

— BepruxanbHblii yu.

— Tononorust OMM4ECKNX KOHTAKTOB.
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—  MeTozpl NOBBIIIEHUS CBETOBBIXO/A.

—  Tuns! kopycos C/I.

—  MoHnTax KpucTamia Ha TEeIJI00TBOI.

— (CBapka IpoBOJIOKOM KOHTAKTOB KPUCTAJJIa U KOpITyca.

—  CnocoObl repMeTH3alny KpUCTaILIA.

—  CBeTOBBIBOSIILAS JIMH3A.

— PacrekaHue Toka, «CTON»-CIIOH.

—  DOddeKT «CTIrUBaHUA» TOKA.

— BuusHue TONoNoruu KOHTaKTHOW METAJIIIU3ALNH.

— Bnusnue BHemHux gaktopoB Ha xapaktepuctuku CJI.

— Jlerpananus XxapakTEPUCTUK U TapaMETPOB.

— Kunaccuduxkamus, ocobennoctu npumenenust CJ1.

—  Ilpsamsie u obpatasie BAX.

— CBeroBOil NOTOK.

— Kpusas cuinsl cBera.

— Konopumerpuuecknue XxapakTepUCTUKH.

—  Mertoab! u3mepenus u 00pabOTKH pe3ylIbTaTOB dIEKTPUUECKHUX, CBETOTEXHUYECKUX U KOJIOPH-
MeTpudeckux xapakrepuctuk CJI.

— DHeprerudeckue auarpaMMsl p-n nepexoaa u MKI.

— IIpsamas u obpataas BAX p-n nepexona.

— HMmuxekuusa HocuTenen 3apsaa.

—  Bugasr pexomOuHanms.

— BbIBOJ cBeTa U3 KpHUCTasa.

— DOnurakcuanabHble CTPYKTYPBl HA OCHOBE apCEHUA rajlulnsl, METO/IbI UX U3TOTOBJICHMS.

— DOnurakcuanabHble CTPYKTYphl HA OCHOBE HUTPUJA Fajluns, METO/AbI UX U3TOTOBJICHMS.

—  Juddy3us npumeceii.

—  Xuakodazosas snUTAKCHSL.

— DOnurakcruaiabHOE HapalllMBaHUE U3 METAITIOOPTaHUYECKUX COEIMHEHUH.

—  MornekynspHO My4KOBasi AMUTAKCHSL.

—  Oco0eHHOCTH TPOIIECCOB, MOCTPOCTOBAst 0OpadoTKa.

— Bomnpocs! opranuzanuu pa3paboToK 1 HOPMAaTUBHO TEXHUYECKask JOKYMEHTAIIHS.

— Bomnpocs! opranuzanuu pa3paboTok 1 HOPMAaTUBHO TEXHUYECKAsk JOKYMEHTALIMSL.

— Kunaccudukanus, ocobennoctu npumenenust C/I.

—  Judody3us npumeceit, xunkodaszoBas SMUTAKCHS, UTAKCUATIbHOE HAapalllMBaHUE U3 METal-
JIOOPraHUYECKUX COETNHEHU,

—  MOJIEKYJSIpHO My4KoBas snuTakcusi. OcOOEHHOCTH MPOIIECCOB, IOCTPOCTOBast 00padoTKa.

— Apcenun ramms (GaAs), tBEpasie pactsopsl AIIIBV, autpuast AIIIN, u np 30HHas cTpyKTy -
pa. OcoOEHHOCTH PEKOMOHMHAIIMKM B HEMPSMO30HHBIX MOJYNPOBOAHUKAX. [|BOHHBIE T€TEPOCTPYKTYPHI
CBEPXPEMIETKH.

— Pacrekanue Toka, «cTom»-ciaou. IPPEKT «CTATUBAHUS» TOKA, BIUSHHUE TOMOJOTHMHM KOHTAKT-
HOH MeTayuu3anuu. Biusaue BHenmmHUX (hakTopoB Ha xapaktepuctuku CJI. Jlerpamaius XxapakKTepuCTUK
Y IIapaMeTpoB.

—  Tumbr akTuBHOM 0071aCTH (p-N-TIEPEX01, TETEPOTIEPEXO/], TBOMHAS reTepOoCTpyKTypa). [Limanap-
HbIi yur, «Flip-chipy», BepTukanbHBIN

— yum). Tononaoruss OMMYECKUX KOHTAKTOB. MeETO/bl NOBBILIEHHS CBETOBbIXOJA (CTPYKTypH3a-
U1 CBETOBBIBOJIAIICH MMOBEPXHOCTH, 3epKana bparra).

— BAX — pabouunii nmpsMoil TOK U MpsIMOE MaJCHUE HANpPsDKEHUs, paccenBaeMasi MOUIHOCTh U
MOIIHOCTh (MOTOK) M3iydeHusa. CHeKTpajgbHas XapaKTepHCTHKA, CUJla CBETa, AMarpaMMa HallpaBJIEHHO-
CTH U3JTYYCHHS, CBETOBBIXOA. MeTo bl m3MepeHus U o0padboTku pesynbratoB (BAX, BTAX u ap.).

— Tuns! xopnyco CJI. [Tocangka kpucTajmia Ha TEMJIOOTBOJ, pa3BapKa BbIBOJOB, CBETOBBIBO -
nias JIMH3a.
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— P-n nepexon, ero s3HepreTuueckue AMarpaMMbl B paBHOBECHOM U HEPAaBHOBECHOM COCTOSIHUU.
OO0eqHEHHBIN CIIOM, TIEKTPUUECKHE MO B 00€AHEHHOM ciioe. Pe3kuii u raBHbIN p-n nepexonsl. Tommm-
Ha oOegHeHHOTO ciosi. KoHTakTHas pa3HOCTh moteHnuanoB. OOpaTHbIi TOK p-n mepexoja, ero cocTaB-
nsrouge. BAX p-n nepexona. Mnxkekus Hocutenel 3apsaa. ['ereponepexosipl U UX 30HHBIE TUAarpaMMBL.
PexomOuHanus, ee Mexanu3mbl. CKOpOCTh PEKOMOMHALIMU U BpeMs KU3HU HocuTenel 3apsaa. Usnyda-
TesbHas pekoMOuHays. CBeTOBBIBOA U3 KPHCTAJLIA.

— H3mepenue u o06paboTKa mapaMeTpoB BoJbTaMIIepHOU xapaktepucTuku C/I.

— H3yuenue TemnepaTtypHoii 3aBucuMocTi BAX.

— W3mepenue cBeroBoro noroka, cuisl ceera 1 KCC ClI.

— HccnenoBanue temneparypHoi 3aBUcuMocTu cuibl ceeta CJI.

— H3mepenue cnektpanbHOil Xapakrepuctuku CJl, onpenenenne BETOBOK TeMIIepaTyphbl, KOOp-
JUHAT [[BETHOCTH.

— H3MepeHue kaHaen-aMIepHOH U JIIOMEH-aMIIEPHON 3aBUCUMOCTH.

—  Omnpenenenue KII/] u cBeToBhIXOaA.

— Tunsr xopmyco CJI. [Tocanka kpucTajuia Ha TEIJIOOTBOJ, pa3BapKa BbIBOJOB, CBETOBBIBOI -
iast JIMH3a.

—  Knaccuduxkanus, ocodennoctu npumenenust C/1.

14.2. TpeGoBaHHs K OLCHOYHBIM MATEPHAJIAM JJISl JIUI] C OTPAHHUYCHHBIMHU BO3MOKHOCTAMH
310pOBbsl 1 HHBAJIU/I0B
I[JISI JiuI) ¢ OrpaHMYCHHBIMH BO3MOXHOCTAMU 3J0POBbSA U MHBAJIUAOB MPECAYCMOTPCHBI JOIMOJIHU -
TEJIbHBIE OLIEHOYHbIE MaTEepPHaJIbl, IEPEUCHb KOTOPBIX yKa3aH B Tabiuie 14.
Ta6J11/1ua 14 — I[OHOJIHI/ITGJIBHLIQ MaTCpuajibl OLUCHUBAHUSA IJId JIUL C OrPpaHUYCHHBIMU BO3MOXKHOCTAMU
3JI0POBbsl U MHBAIN/IOB

Kareropun Bubl TONOTHUTETBHBIX OLIEHOYHBIX ®opMbI KOHTPOIISL M OLIEHKH
oOyyaronuxcs MaTepuaioB pe3ynbTaToB 00y4eHuUs

TecTsl, MUCEMEHHBIE CAMOCTOSITEIIbHBIC
paboThI, BOIIPOCHI K 3a4€TY,
KOHTPOJIbHBIE PA0OTHI

C napyumeHusMu
ciryxa

[TpenmytiecTBEHHO MUCHMEHHAS
npoBepKa

C napymenusmu | CobecennoBaHue 1o BoIpocam K 3aueTy, | IIpenmyiiecTBeHHO yCTHasi mpoBepKa

3peHHUs OIIPOC MO0 TEPMUHAM (MHAMBHYaTbHO)
C HapyuieHusMu Pemienue qUCTaHIIMOHHBIX TECTOB,
OIIOPHO- KOHTPOJIbHBIE Pa0OThI, MUCbMEHHbIE | [IpenMyllecTBEHHO AMCTaHIMOHHBIMU
JIBUTATEILHOTO CaMOCTOSTENIbHbIE PaOOTHI, BONPOCHI K METOIaMH
anmnapara 3a4eTy
C orpannuenusimMu 110 | TecTsl, NMCbMEHHbIE CAMOCTOSITEIIbHbIE [IpenmyiiecTBEHHO TPOBEPKa
00IIEeMeTUITTHCKIM paboThl, BOIIPOCHI K 3a4ETY, METOJJaMH UCXO/IS U3 COCTOSTHUS
MOKA3aHUAM KOHTPOJIbHBIE PA0OTHI, YCTHBIE OTBETHl | 00Y4aroLIerocss HA MOMEHT IPOBEPKU

14.3. MeToauueckue peKoMeHAAIMH M0 OLeHOYHBIM MaTepHAJIaM [JIsl JTUI ¢ OTPAHUYEeHHbIMHU
BO3MOKHOCTSIMU 3/10POBbSI 1 HHBAJIN/I0B

JUis M1l ¢ OrpaHUYEeHHBIMH BO3MOXKHOCTSIMH 37I0POBbS M MHBAJIUIOB HPEAYyCMAaTPUBACTCS J10-
cTymHas (hopMma Mpe0CTaBICHUS 3aJaHUH OIIEHOYHBIX CPEJICTB, @ IMEHHO:

- B IleyaTtHoi (opme;

- B IIeyaTHO! (hopMe ¢ YBETHMUYEHHBIM IPUPTOM;

- B (hOpMe ITEKTPOHHOTO JIOKYMEHTA;

- METOJIOM YTEHHSI ACCHCTEHTOM 3aJJaHus BCIYX;

- NPEOCTABJICHUE 3a/IaHUs C UCTIOIb30BAaHUEM CYPJIOTIEPEBO/IA.

.HI/H_[aM C OrpaHUYCHHBIMH BO3MOXHOCTAMU 300POBbA W HMHBAJIHWIAM YBCIWMYHMBACTCA BPCMA Ha
HOATOTOBKY OTBETOB Ha KOHTPOJIBHBIE BOMPOCHL. [l TakuX 0Oy4arommxcs MpeayCcMaTpUBaeTCsl TOCTYII -
Hast popmMa MpeoCTaBICHHUS OTBETOB HA 3a/1aHUs, & IMEHHO:

- MICBMEHHO Ha Oymare;
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— HabOp OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C MCIIOJIB30BAHNUEM YCIIYT aCCUCTEHTA;

- IPE/ICTaBICHUE OTBETOB YCTHO.

[Ipouienypa orneHUBaHUS PE3yNIBTATOB OOYUYEHUS JIMII C OTPAHUYEHHBIMUA BO3MOYKHOCTSIMH 3/10PO-
Bbsl M1 MHBAIMJIOB IO JMCUHUIUIMHE TPeIyCMaTpUBAET MpeaocTaBiIeHne nHpopmManun B Gopmax, aJaarnTH-
POBaHHBIX K OTPAaHHYCHUSAM HX 3[JOPOBBS U BOCHPUATHS HH()OPMALIIH:

JL1s1 i1 ¢ HApYIIEHUSIMM 3PeHust:

— B (hOpMe IITEKTPOHHOTO JIOKYMEHTA;

- B IIeYaTHOW (hopMe YBETMYECHHBIM HIPHUPTOM.

JI1s1 M1 ¢ HApYIIEHUSIMH CJIyXa:

— B (hOpME IITEKTPOHHOTO JIOKYMEHTA;

- B Ie4aTHOU hopme.

JIJ1s1 1M1 ¢ HAPYIIEHUSIMHM OTIOPHO-ABUTaTeJILHOI0 annapara:

- B (hopMe INIEKTPOHHOT'O IOKYMEHTA;

- B reyaTHou (opme.

[Tpy HEOOXOMUMOCTH /IS JIUT] C OTPAHMYCHHBIMHA BO3MOXXHOCTSIMH 3/I0OPOBbS 1 MHBAJTUIOB TIPOIIE-
Jypa OLICHUBAHUsI Pe3yIbTaTOB 00yUEeHHsI MOXKET MPOBOAUTHCS B HECKOIBKO ITAIOB.
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