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

«TOMCKHM TOCYJIAPCTBEHHBIN YHUBEPCUTET CUCTEM
YITPABJIEHWA N1 PAIMOSJIEKTPOHUKI»

(TYCYP)
YTBEPXIAIO
JlupexTop nenapraMmeHTa 00pa3oBaHuUs
II. E. Tposn
«_» 20

PABOYAS ITPOT'PAMMA JTUCHUTIJIMHBI
IHosynpoBogHMKOBasI CBETOTEXHUKA

VYpoBeHb 00pa3oBaHus: BbIcIee 00pa3oBaHue - fakajgaBpuaT

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

Hampasnennocts (nmpoduns) / cnenuanu3aius: [IpoekTupoBaHue M TEXHOJIOTUSI PAAHOIIEKTPOHHBIX
CpeacTB

dopma oOyueHUs: OUHASA

@axkynbreT: PK®, PagnokoHcTpyKTOpCKH GaKyJIbTeT

Kadenpa: KUIIP, Kadenpa koHcTpyupoBaHusi U MPOU3BOACTBA PAAHOANNIAPATYPbI

Kypc: 4

Cemectp: 7

Y4eOus1ii man Habopa 2015 rona

PaCHpC,Z[CJ]eHI/IC paGoqero BpPEMCHU

Ne Bunpl yueOHO# nesTebHOCTH 7 cemectp Bcero Ennanner
1 Jlexnn 18 18 JacoB
2 IIpaxTryeckue 3aHATUA 36 36 4acoB
3 JlaGopaTopHbie pabOThI 8 8 JacoB
4 Bcero aynuTopHbIX 3aHATUI 62 62 4acoB
5 CamocTosiTenbHas paboTa 82 82 4acoB
6 Bcero (06e3 sx3amena) 144 144 4acoB
7 [ToaroroBka u craya sK3amMeHa 36 36 4acoB
8 OO0m1as Tpy10eMKOCTh 180 180 4acoB
5.0 5.0 3.E.

DKk3aMeH: 7 cemecTp

Tomck 2018
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PilCC.\l()TpCH&l 151 ()ﬂ()(’)pCHll Ha 3aCCJaHuM Kil(t)ﬁ:{pbl
nporokot Ne 54 or« 9 » 2 2018 1
JINCT COI'TTACOBAHU A

Pabouas mporpamma AUCIUIUIMHBI COCTaBJICHA C y4eTOM TpeOoBaHUHU (enepaabHOTO Trocynap-
CTBEHHOTO 00pa3oBaTeNbHOTO cTaHaapTa Bhiciiero oopazoBanus (CPI'OC BO) no HampaBiieHHIO MOATO-
toBKH (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

Pabouast mporpamMmMa IUCIMITIIMHBI COIIAcOBaHa ¢ (DaKyabTETOM U BhINTycKaromeil kadeapoii:

Hexan PKO . B. O3epkun
3aBeayoNHii BRITYCKAIOMICH Kad.

KUIIP B. M. Kapaban
OKCIIepTHI:

JlouieHT Kadeapsl KOHCTPYUPOBAHUS
U IIPOM3BO/ICTBA PAaUOAIIAPATYPHI
(KUITIP) H. H. Kpusun

JlonieHT Kadenpbl paarodIeKTPOH-
HBIX TEXHOJIOTUH M SKOJIOTUICCKOTO
Monurtopunra (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
Huctumnuna «[lomynpoBoaaukoBast ceerorexHuka» (b1.B./IB.6.2) otHocutcs x 610ky 1 (Bapua-
THUBHAS YacTh).
[TpenmecTBYOUMMEI AUCIUTUTHHAMH, (POPMUPYIOMIMMHU HavaIbHBIC 3HAHUS, SABISIOTCS: BBeneHne
B nipodeccuto, TexHonorus npou3BoACTBa JIEKTPOHHBIX cpeacTB, Dusnueckre 0CHOBBI MUKPO- U HaHO-
ANEKTPOHUKH.

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;

— TIK-6 rOTOBHOCTBIO BBIMOJHATH PACUET U MPOEKTUPOBAHUE JIETAJIEH, Y3JI0B U MOIYJICH BJIEK-
TPOHHBIX CPEJICTB, B COOTBETCTBUU C TEXHUUYECKUM 3aJaHUEM C UCIIOJIb30BAaHUEM CPEJICTB AaBTOMATU3ALNH
MIPOEKTUPOBAHUS;

B pesynpTare u3ydeHus IUCIHUIIMHBI 00YJaIOMIUNACS TOJIKEH:

— 3HaTh MupoBoOil ypoBeHb, COBPEMEHHbIE TEHACHIIUU PAa3BUTHS U OCHOBHbIE (PU3MUECKHE SIB-
JIeHUs, omnpeaensone padoTocnocoOHOCTh U 3((HEKTUBHOCTh YCTPONCTB MOIYIPOBOJHUKOBOI CBETO-
TEXHUKHU.

— ymeTh [IpoBOAUTH OLIEHKY OCHOBHBIX MapaMETPOB U YUYUTHIBATH COBPEMEHHbIEC TEHICHIIUU
pa3BUTHUSL YCTPOMCTB MOJIYIPOBOJHUKOBON CBETOTEXHUKHU IIPU IPOEKTUPOBAHUU.

— BJagerb Meromamu pacuéTa, MOAEIUPOBAHUS U HUCCIEJOBAHUNM Ha COBPEMEHHOMN
KOHTPOJbHO-U3MEPUTENHHOM U BEIYUCIUTENLHON TEXHHUK.

4. O0beM IMCHUIIMHBI M BU/IbI y4eOHOH padoThl
OO01ast TpyI0€MKOCTb JUCHUIUINHBI cocTaBiseT 5.0 3aUeTHBIX eIMHUILIBI U MIPECTaBIeHa B Ta0Iu -

%Zgﬁilﬁa 4.1 — TpynoeMKOCTh JUCHUILIMHBI

Bunbl yueOHOI nesTeNbHOCTH Bcero yacos CemecTpsl

7 cemecTp

AynuTtopHble 3aHATUSA (BCETO) 62 62
Jleknun 18 18
[IpakTnueckue 3aHATHS 36 36
JlaGopartopHbie pabOThI 8 8
CamocrosTenbHas paboTa (Bcero) 82 82
Odopmienue oT4eToB 1o Ja00paTOpHBIM paboTam
[IpopaboTka TeKIMOHHOTO MaTepHrala
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CamocTosTenpHOe H3ydeHne TeM (BOIIPOCOB) 49 49

TEOPETUUECKON YacTH Kypca

[ToaroroBka Kk MpakTUYECKUM 3aHATUAM, CEMUHApAM 18 18

Bcero (0e3 ax3amena) 144 144
[ToaroroBka u ciava 3K3aMeHa 36 36

OO0mmas Tpy1I0eMKOCTb, 4 180 180
3auetHbie EnuHUIBI 5.0 5.0

5. Conep:xaHue TUCHMILIMHBI

5.1. Pa3gennl AMCHUILIMHBI K BUALI 3AaHATHHA
Pazniensl IUCUUIUTMHEI ¥ BUABI 3aHATUH IPUBEACHBI B Tabmuiie S.1.

Tabmuna 5.1 — Pasgensl AUCUUIUIMHBL U BUJIBI 3aHATUNR

= =y = 2 ’<§ % =
) o " © Q 02) 5 5
r < < < oS > 0
HazBanus pa3aenoB TUCHUTUIUHBI i © =3 o, o © S5
= = S = 30 Z E
= 2 & 33 5E
= [e & =
7 cemecTp
1 ITapameTpsl u xapakrepuctuku C/I. 2 4 4 14 24 | OIIK-7, IIK-6
2 ®usuka padotsr C/I. 2 4 11 17 |OIIK-7, ITK-6
3 TlonynpoBOIHUKOBEIE MaTepUAIIbI JIJIs 2 4 0 11 17 | OIIK-7, TIK-6
CH.
4 MeTopl OJTy4eHHUsI TOTYITPOBOIHHU- 2 4 0 7 13 | OIIK-7, IIK-6
KOBBIX cTpyKTyp [t C/I.
5 N3nyyaromue 9umsl (KpUCTAIIIBI). 2 7 13 | OIIK-7, IIK-6
6 KoHCTpyKITMU U TEXHOJIOTHUH U3TOTOB- 2 2 9 17 | OIIK-7, TIK-6
nenust CJI.
7 Herartusnsie a3 dextsr B C/I. 7 13 | OIIK-7, IIK-6
8 N3nenus nonynpoBOJHUKOBOM CBETO- 2 9 17 | OIIK-7, IIK-6
TEXHUKH, Kilaccuukaius, 0cCOOEHHOCTH
npumenenus CJI.
9 Bomnpockl opranuzanuu pa3padoToK U 2 4 0 7 13 | OIIK-7, IIK-6
HOPMAaTHBHO TEXHUYECKasi JOKYMEHTa-
TS
Hroro 3a cemectp 18 36 8 82 144
Uroro 18 36 8 82 144
5.2. Conep:xanue pa3aesioB TMCUUIIMHBI (110 JEKIHSIM)
ConeprkaHue pa3iesoB TUCIUILIAH (TI0 JICKIMSAM) IPUBEACHO B Tabmuiie 5.2.
Tabmuna 5.2 — CoaeprkaHue pasieiaoB JUCIUILIMH (TI0 JISKIIHIM)
3 z £
Q p=a=t
Y
HazBanus pa3znenos ConeprkaHue pas3ienoB JUCIUILIUHBI 110 JIEKIHUIM z 7 &5
o S E
2 52
= e *

7 cemecTp
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1 TTapameTpsl 1
xapakrepuctuku C/I.

BAX — paGounii mpsMo#t TOK U MPSIMOE TaJIeHNE
HaNpsDKEHUs!, pacceuBaeMasi MOIIHOCTh U MOLITHOCTh
(motok) nznyuenusi. CriekTpalibHas XapaKTepUCTHKA,
CHJIa CBETA, arpaMMa HalpaBiIeHHOCTH U3ITy4YEeHMUs,
CBETOBBIXOJI. MeTo/ bl U3MepeHHs U 00paboTKH pe-
3ynpTatoB (BAX, BTAX u np.).

Htoro

OIIK-7,
[1IK-6

2 ®usuka padotst C/I.

P-n nepexon, ero sHepreTuyecKre AMarpaMmel B paB-
HOBECHOM U HEpaBHOBECHOM cocTossHUU. OOeTHEeH-
HBIH CJIOH, DJIEKTPUUYECKHE OIS B 00€THEHHOM CIIOE.
Pe3kwii u mnaBHBIN p-n niepexoapl. TommuHa oben-
HEHHOTO cy10s. KOHTakTHast pa3HOCTh MOTEHIUATIOB.
OOpaTHBI TOK p-n TIEPeXo/ia, €ro COCTABISIOIINE.
BAX p-n nepexona. Muxekiust HocuTeneu 3apsa.
I'ereponiepexopl M MX 30HHBIC AUArpamMmbl. PexomOu-
Hanus, ee MexaHu3Mbl. CKOpOCTh PEKOMOWHAIINN U
BpeMS KU3HU HOCUTEIeH 3apsaa. M3mydarenbHas pe-
komOuHarws. CBETOBBIBO U3 KPHUCTAILIA.

Hroro

OIIK-7,
[1IK-6

3 IonynpoBOAHUKOBBIE
marepuaisl s CJL

Apcenun ramnus (GaAs), TBépabie pactBopsl AIIIBV,
autpuabl AIIIN, u 1p 3oHHAs cTpykTypa. OcobeHHO-
CTH PEKOMOMHAIINY B HEMPSIMO30HHBIX MOIYIIPOBO/I-

HUKaxX. /[BOMHBIEC FETEPOCTPYKTYPBI U CBEPXPEIIETKHU.

Htoro

OIIK-7,
[1IK-6

4 MeTtozp!l IOJTy4EeHUS
IIOJIYIIPOBOJHUKOBBIX

ctpyktyp s CI.

HNuddysus mpumeceit, sxunkodazoBas SIUTAKCHS,
SMHUTAKCUAIBHOE HapalMBaHUE U3 METAJIOOpraHuye-
CKUX COCTMHEHUH,MOJIEKYIISIPHO ITyYKOBas SITUTAKCHSI.
Oco6eHHOCTH TPOIIECCOB, MOCTPOCTOBAst 00padoTKa.

Hroro

OIIK-7,
[1IK-6

S Mzny4aromue Yuribl
(kpucTasuibl).

Tunsl akTUBHOM 00s1acTu (p-n-nepexo, rerepornepe-
X071, TBOMHAs TeTepocTpykTypa). [ImanapHsiii uur,
«Flip-chip», Beprukansuslituun). Tononorus omude-
CKHX KOHTaKTOB. MeTO/IbI MOBBIIIEHUSI CBETOBBIXO/IA
(cTpyKTypH3alysi CBETOBBIBOSILEH TOBEPXHOCTH,
3epkasia bparra).

HUroro

OIIK-7,
I1IK-6

6 Koncrpykiuu u
TEXHOJIOTUH
n3rotoBineHus CJI.

Tune! kopycos C/I. ITocanka kpucrainia Ha TEIIOOT-
BOJI, pa3BapKa BbIBOJIOB, CBETOBBIBO/AINAS JINH3A.

Hroro

OIIK-7,
[1IK-6

7 HeratuBHbie 3G heKTH B

CIL.

Pactexanue Toka, «cTom»-ciaou. IPPeKT «CTAruBa-
HUsD» TOKA, BIIMSTHUE TOIIOJIOTMHM KOHTAaKTHOM MeTall-
nu3anuy. BiusHue BHEIIHUX (aKTOPOB Ha XapakTe-
puctuku CJI. Jlerpaganus XxapakTepUCTUK U TapaMeT-
pOB.

HUroro

OIIK-7,
[1IK-6

8 Uznenus
MOJTYTIPOBOJHUKOBOM
CBETOTEXHUKH,

Knaccudwuxkanus, ocobennoctu npumenerust CJ1.

Hroro

OIIK-7,
[1IK-6
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Kiaccudukarus,
0COOEHHOCTH
npumenenus CJI.

9 Bonpocs! opranu3zanuu | Bonpocs! opranuszamuu pa3pad0ToK 1 HOPMaTHBHO 2 OIIK-7,
pa3paboToK U TEXHUYECKas IOKYMEHTAIUS. [1K-6
HOPMATHBHO TEXHHYECKAs | py 2
JIOKYMEHTAIHSI.

Hroro 3a cemectp 18

5.3. Paznenbl JMCHUMILNIMHBI M MEKIMCUMIUIMHAPHBIE CBSA3H ¢ 00ecnedyuBAKIIMMH (PeAbl Ty IIUMHU)
U o0ecrieynBaeMbIMH (MOCJIEAYIONIUMH) TUCHUIIHHAMU
Paznenpl TUCHUIUIMHBI M MEXIUCIUIUTMHAPHBIC CBSI3U C 00ECTICUMBAOIIMMHU (TIPEABIAYIIUMU) U
obecrieunBaeMbIMHU (TTOCIIETYIONTUMHI ) AUCITUTUTMHAMHE TIPEJICTAaBIEHBI B TabmuIe 5.3.
Tabmuua 5.3 — Pa3nenbl AUCIUTUTMHBI M MeXKANCIUITNHAPHBIC CBSI3U

Ne pa3nenoB gaHHON AMCHIUIUIMHBL, TSI KOTOPBIX HEOOXOAUMO U3yUeHHE

HauMeHOBaHME TUCLUILIAH o0ecreunBaroInX U 00eCIIEYNBAEMBIX TUCITUILIINH
1 2 3 4 5 6 7 8 9
[IpeauecTByromne JUCUUTIIIUHBI
1 Beenenue B mpodeccuto + + + + + + + + +
2 TexXHOJIOTHUS TPOU3BOJICTB
CXHOIO pOU3BOACTEA + + + + + + + + +
AJIEKTPOHHBIX CPEIICTB
3 duznyecKkue OCHOBLI MU-
- + - - + - + - -

KPO- 1 HAHO3JICKTPOHUKU

5.4. CooTBeTCcTBHE KOMIIETCHUM, JopMHUpPyeMbIX IPH M3YYEHUH AMCHHUILIUHBI, 1 BU0B 3aHATHI
CooTBeTcTBHE KOMIETEHIUH, (HOPMUPYEMBIX MpPH HM3YyYECHUH AWCIUIUIMHBI, W BHJOB 3aHATUN
MpPEICTaBICHO B Tabmuiie 5.4.
Tabmuna 5.4 — CoOTBETCTBUE KOMITETEHIUH, (POPMUPYEMBIX MIPH U3YUYEHUH TUCIUILTAHBI, U BUIOB 3aHS -
TN

Bunwl 3austuit

DOopMBI KOHTPOJIA

% Kommerenmmn
Jlex

+ | JIab. pab.

+ | Cam. pab

+ | IIpak. 3aH.

O

OT4er o UHANBUAYATHHO-
My 3aaaHuto, Koncnekr
camMonoAroToBku, OTYET 110
nabopaTopHOU padore,
Ormpoc Ha 3aHATUAX, BbI-
CTyIieHue (JI0KJIaa) Ha 3a-
matum, Tect, OTYeT 1O
MIPAKTHYECKOMY 3aHSATHUIO

IIK-6 + + + + OT4eT N0 MHAUBUTYAIBHO-
My 3aaaHuto, Koncnekr
camMonoAroToBku, OTYET 110
nmabopaTopHOU padore,
Omnpoc Ha 3aHATUAX, BbI-
CTyIIeHue (JI0KJIaa) Ha 3a-
matun, Tect, OTYET 1O
MPaKTUYECKOMY 3aHSITHIO
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6. UaTepakTUBHBIE MeTOAbI U (JOPMBI OPraHU3aANNH 00yUEeHUsI
He npenycmotrpeno PVYII.

7. JlabopaTtopHble paGoThl

HaumenoBanue nabopaTtopHbIX padoT npuseneHo B Tabnuue 7.1.
Tabmuua 7.1 — HaumeHnoBaHnue 1a00paTopHbIX padboT

3 z S
3 S 5
2 > 5
HasBanus paznenos HaumenoBanue nabopaTtopHbIx paboT zF &5
- 2 s
> o =
a B>
= o
7 cemecTp
1 ITapametpsl u W3mepenue u 00paboTKa mapamMeTpoB BOJIbTaMIEPHON 4 OIIK-7,
xapakrepuctuku C/I. xapakrepuctuku C/[.V3yuenue remmneparypHoii 3aBu- [1IK-6
cumoctu BAX.M3MepeHne cBeTOBOro MOTOKA, CUIIbI
ceera u KCC CJ/l.MccnenoBanue TemmepaTypHOi 3a-
BucuMocTH cuiiel ceera ClI.M3mMepenue criekrpaib-
Hoil xapakrepuctuku CJI, onpenenenue 1BeToBoi
TEMIIEPATypbl, KOOpAUHAT BETHOCTU. M3MepeHue
KaHJIeJI-aMIIEpPHON U JIFOMEH-aMIIEpHON 3aBHCUMO-
ctu.Onpenenenue KIIJ[ n ceeToBbIxona.
Hroro
6 Koncrpykiuu u N3mepenue kanen-amnepHoi xapakrepuctuku CJ OIIK-7,
TEXHOJIOTUH pa3HbIX KOHCTpYKIUi.McciienoBanre agiMTUBHOCTH T1K-6
nzrorosnenus CJI. CBETOBBIX XapaKTEPUCTUK CBETOIMOIHBIX YCTPOUCTB:
KJIaCTEphl, MATPULIBL.
Hroro
8 Uznenus N3mepenue cBeToBbIx XapakTepuctuk MC mpoxek- OIIK-7,
MOJTYTPOBOJHUKOBOM TOPHOTO THIIA. [TK-6
CBETOTEXHUKH, Hroro 5
KJIacCU(pUKaLINS,
0COOEHHOCTH
npumenenus CJI.
Hroro 3a cemectp 8
8. IIpakTuyeckue 3aHATUSA (CEMUHAPBHI)
HaumeHnoBaHMe pakTHUECKUX 3aHATUH (CEMUHAPOB) IpuBeeHo B Tabmmie 8.1.
Tabmuna 8.1 — HammeHoBaHME MPaKTHYECKUX 3aHATHHA (CEMHHAPOB)
3 =
2 =
Z = 5
HasBaHnus pasnenos HaumeHoBaHMe IPaKTUUECKUX 3aHATUIN (CEMHHAPOB) - =5
& 2, 5
> o =
a e g
= o
7 cemecTp
1 ITapameTpsl u BAX.MomHocTts (notok) nznyyenus.Cuna cBera, 4 OIIK-7,
xapakrepuctuku CJI. JarpaMMa HampaBiI€HHOCTH U3nydeHus. CrieKTpaib- [1K-6
Has XxapakTepuctuka.Meronpl n3mMepeHus u oopa-
6otku pe3ynbratoB (BAX, BTAX u ap.).
Hroro 4

CornacoeaHa Ha noptane Ne 23420




2 ®dwusuka paboter C/I. P-n nepexon u ero sHepretTudeckue auarpamMmmol. BAX 4 OIIK-7,
p-n nepexona. Muxkekuus Hocurenen 3apsana.Msnyyqa- [1IK-6
TenbHast pekoMOnHanMs. CBETOBBIBO/ U3 KPHUCTAJLIA.
Hroro
3 [lonynpoBoguukoseie | GaAs, AIIIBV, AIIIN u np.3oHHas cTpykTypa./|Boii- OIIK-7,
marepuaisl 1t CJL HBIE TETEPOCTPYKTYPHI U CBEPXPEIIETKH. [1K-6
Hroro
4 Metonpl TOTy4YEHUS Hudbdysus npumeceit. Kuakodazonast snuTakcu- OIIK-7,
IIOJIYIIPOBOJHUKOBBIX s.ONUTAaKCUAJIbHOE HapallliBaHNE U3 METaJIOOPTraHu- [1IK-6
ctpyktyp s CJI. YECKUX COeAMHEHN. MONeKyIsIpHO My4YKOoBas SMUTaK-
cus.OCOOEHHOCTH TIPOIIECCOB, MTOCTPOCTOBASI 00Opa-
00TKa.
Hroro
5 Usnyyaromue 9umsl Tune! aktuBHOM o6nactu.Ilnanapusiit unn, «Flip- OIIK-7,
(KpucTasubl). chip».Beprukanbabiit yni. TONOI0THS OMUYECKUX [IK-6
KOHTAKTOB.METO/1bI MOBBIIIEHUSI CBETOBBIXO/1A.
Hroro
6 Koncrpykiuu u Tunb! kopycoB CJI.MoHTaxx KpucTauia Ha TEII00T- OIIK-7,
TEXHOJIOTUHU BoJI.CBapKa MPOBOJIOKOM KOHTAKTOB KpUCTAJLJIa U KOP- I1K-6
uzroroBienus: CJI. nyca.Crnoco0sl repMeTu3anuu kpucrasnia.CBeTOBBIBO-
Jsiast TMH3A.
Hroro
7 HeratuBzsble 3¢ ekt B | PacTekanue Toka, «CTom»-ciaou. IPQPeKT «CTaruBa- OIIK-7,
CII. HHSD» TOKa.BIusiHUE TOMOJIOTY KOHTAaKTHOM MeTall- T1K-6
nu3aivy. BiusHue BHEIIHUX (akTOpOB HA XapaKTe-
puctuku CJI. [lerpaganus XxapakTepUCTHK U TapaMeT-
pOB.
Hroro
8 Uznenus Knaccuguxkanus, ocobennocta npumenenust CJ1. OIIK-7,
MOJTYTIPOBOHUKOBOM Hroro I1K-6
CBETOTEXHUKH,
Kiaccuukarus,
0COOEHHOCTHU
npumenenus CJI.
9 Bonpocs! opranu3zanuu | Bonpocs! opranuszamum pa3padoToK 1 HOPMaTHBHO 4 OIIK-7,
pa3paboToK U TEXHUYECKas IOKYMEHTaIUs [1K-6
HOPMATHBHO TEXHHYECKAs | pr - 4
JOKYMEHTaLUSI.
Hroro 3a cemectp 36

Bunel camocrosTensHOM paboThl, TPYIOEMKOCTh U (POpMHUpyEeMble KOMIIETEHITMH TPEICTaBICHbI B

Tabimie 9.1.

9. CamocrosiTesqibHasi paboTa
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Tabmuma 9.1 — Busiel caMOCTOSTENBHON padOThI, TPYIOEMKOCTh M JOPMHUPYEMbIE KOMIIETCHIIUU

3 @]
2 z E
2 5 =
Bunael camocrosTensHON & > O
HasBanus pasnenos z 7 &5 @OpMBI KOHTPOJIA
paboThI B s 2
=3 ez
a e g
~ S}
7 cemecTp
1 TTapameTpsl 1 [ToaroroBka k mpakTuue- 2 |OIIK-7, |Bsictymuienue (mokiam) Ha
xapakrepuctuku C/I. CKMM 3aHATUSAM, CEMMHA- I1IK-6 3aHATHuu, KoHcnekT camo-
pam noAroToBku, Onpoc Ha 3a-
HATUSX, OTYET M0 UHIU-
CamocTosiTeNnbHOE U3yUe- 9 , OTHeT 110 uHA
HHE TeM (BOIIPOCOB) TEOpE- BHALyaJIbHOMY 3az[aHmo,v
THUECKOI YaCTH Kypca Otuer no 1aboparopHOH
pabore, TecT
[IpopaboTka TeKIHOHHOTO 1
MaTepuana
OdopmiteHre 0TIETOB 1O 2
JabopaToOpHBIM paboTam
Hroro 14
2 ®dusuka padotsr C/I. [ToaroroBka k mpakThye- OIIK-7, |BsicTymieHue (I0KIa1) HA
CKHUM 3aHATHSIM, CEMHHA- [IK-6 3aHsaTHUH, KoHCIIEKT camo-
pam noAroToBku, Onpoc Ha 3a-
HATUSAX, OTYET M0 UHIU-
CamocTosiTenbHOE H3yde- 8 , OT4eT 110 MHA
BUyaJIbHOMY 3a/I1aHUIO
HUE TeM (BOMPOCOB) Teope- T Ay y3an ’
o T
TUYECKOW 4acTu Kypca ec
[TpopaboTka JIEKITMOHHOTO 1
MaTepuana
Hroro 11
3 IlonynpoBonHukoBble | IloaroroBka k mpakruue- 2 |OIIK-7, |Beictymienue (J10K1an) Ha
marepuainsl 1 CJ1. CKHUM 3aHATHSIM, CEMHHA- [IK-6 3aHsaTHH, KoHCIIEKT camo-
pam noAroToBku, Onpoc Ha 3a-
HATUSAX, OTYET M0 UHIU-
CamocTosTeNnbsHOE U3y4e- 8 », OT4eT 110 MHA
BUyaJIbHOMY 33/1aHUIO
HUE TeM (BOMPOCOB) Teope- T Ay y3an ’
o T
TUYECKOW 4acTu Kypca ¢
[IpopaboTka TeKIIHOHHOTO 1
MaTepuana
Hroro 11
4 Metonpl TOTy4YEHHUS [ToaroroBka k mpakTuue- 2 OIIK-7, Brictymienne (moxmnam) Ha
MOJIYITPOBOJHUKOBBIX CKHMM 3aHSTUSAM, CEMHHA- [IK-6 3aHsaTHH, KoHCIIEKT camo-
ctpyktyp s ClI. pam noArotoBku, Onpoc Ha 3a-
usax, OT4eT no uHIu-
CamocTosTeNnbHOE U3y4e- 4 HATHAX, OTAET 110 MHA
BUyaJIbHOMY 33/1aHUIO
HUE TeM (BOMPOCOB) Teope- T Ay y3an ’
o T
TUYECKOW 4acTu Kypca ec
[TpopaboTka JIEKITMOHHOTO 1
MaTepuana
Hroro
5 Usnyyaromue 9unsl [ToaroroBka K mpaxkTu4e- 2 |OIIK-7, |Beictymiienue (J10Kian) Ha
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(kpucTasuibl).

CKHUM 3aHSTHSAM, CEMHHA-
pam

CamocrosTenbpHOE H3yde-
HHUE TeM (BOIPOCOB) TEOpe-
THYECKOW YacTH Kypca

[IpopaboTka JTeKIIHOHHOTO
Marepuaia

I1IK-6

3aHaTuu, Koncnekr camo-
noarotoBku, Onpoc Ha 3a-
HATUSAX, OTYET 10 UHU-
BU/IyaJTbHOMY 33/I1aHHIO,
Tect

Hroro
6 Koncrpykiuu u IToaroroBka K nmpaxkTu4e- OIIK-7, |BsicTynnenue (qokjiaja) Ha
TE€XHOJIOTUU CKHM 3aHSTUSAM, CEMHHA- [IK-6 3aHsATHUH, KOHCIIEKT camo-
uzroroBieHus: CJI. pam noaroroBku, Onpoc Ha 3a-
CaMmocTosTenbHOE U3yye- HATWSX, OTHCT 110 MHIH-
BU FHOM HU
HUE TeM (BOIIPOCOB) TEOpE- o ALyajlbHO %13a11a 10,
TUYECKON 4acTu Kypca THCT 10 JTabopatopHou
pabote, Tect
[IpopaboTka ITeKIIHOHHOTO
MaTepuaita
OdopmiieHre 0T4ETOB 1O
nabopaTopHbIM paboTam
Uroro
7 HeratuBuble 3¢ ¢dextsl B |[lonroropka k npaktuye- OIIK-7, |BsicTynienue (qokjian) Ha
CII. CKHM 3aHSITHSIM, CEMHHA- T1IK-6 3aHsaThH, Koncnekr camo-
pam noaroroBku, Onpoc Ha 3a-
CamocTtosiTenbHOE U3yue- HATWSX, OTHCT 110 MHIH-
BU BHOM HU
HHE TeM (BOIIPOCOB) TEOpE- T AyallbHOMY 3a/IaHMIO,
TUYECKOM YacTu Kypca et
[IpopaboTka JIeKIIHOHHOTO
MaTepuana
Hroro
8 Uznenus [ToaroroBka Kk mpakTuue- OIIK-7, |BeicTymieHue (10KIaa) HA
MOJIyIIPOBOAHUKOBOM CKHM 3aHATUSAM, CEMHHA- [IK-6 3aHsATHH, KOHCIIEKT camo-
CBETOTEXHUKH, pam noaroroBku, Onpoc Ha 3a-
Knacécmbnxaum, CaMOCTOSTENbHOE H3yUe- HATUAX, OTYET 110 UHIU-
HHOCTH BU bBHOM HU
OCODEHHOC C HHE TeM (BOIIPOCOB) Teope- o JLYaJIbHO g3a11a 10,
npumenenus: CJ1. THUECKOI YACTH KYPCa TYET 110 JJaOopaToOpHOit
pabote, Tect
[IpopaboTka JIeKIIHOHHOTO
MaTepuana
OdopmieHne 0T4ETOB IO
JabopaToOpHBIM paboTam
Hroro
9 Bonpocs! opranuzanuu | [loaroroBka k npakruye- OIIK-7, |BsicTynnenue (qokjian) Ha
pa3paboTok u CKHM 3aHSTUSAM, CEMHHa- [IK-6 3aHsaTHH, KoHCIIEKT camo-

HOPMAaTHBHO TEXHHYECKAs
JIOKyMEHTAaIUsI.

pam

CaMocTosTenbHOE U3yUe-
HHE TeM (BOIIPOCOB) TEOpE-
TUYECKON 4acTu Kypca

[IpopaboTka ITeKIIHOHHOTO

noAroToBku, Onpoc Ha 3a-
HATUSAX, OTYET MO0 UHIU-
BUAYAJIIBHOMY 3aJaHHIO,
Tect
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Marepuaa
Utoro 7

Hroro 3a cemectp 82
IloaroroBka u caaya sK3a- 36 Ok3ameH
MEHa

Hroro 118

10. KypcoBas padora (IpoeKT)
He npenycmorpeno PVYII.

11. PeiiTuHroBasi cucreMa JJisi OLlEHKHU YCIIeBaeMOCTH 00y4aroumuxcst

11.1. banjbHble OLIEHKH /JIs1 3JIEMEHTOB KOHTPOJIA
Tabmuna 11.1 — bajutbHBIC OIICHKH JUIS JIEMEHTOB KOHTPOJIS

. . MaxkcuManbHbI
. MakcumanbHbIN MakcumanbHbIN
DneMeHThl y4eOHOU 0aJut 3a mepuos Bcero 3a
Oamn Ha 1-yto KT ¢ |  0am 3a nepuoa
NEeSATENbHOCTH mexny 2KT u Ha ceMecTp
Hayana cemectpa | Mmexay 1KT u 2KT
KOHEI[ ceMecTpa
7 cemecTp
BricTyruienue (okiam) Ha 5 5 5 15
3aHATUU
Koncnekr camonoaroros- 3 4 3 10
KU
Omnpoc Ha 3aHATHAX 2 2 1 5
OTyeT N0 MHAUBUYAIIb- 2 2 1 5
HOMY 3a/IaHUIO0
OtyeTt no nabopaTopHOM 5 5 5 15
pabore
OTt4er 1o NpaKTUIECKOMY 2 2 1 5
3aHATHIO
Tect 5 5 5 15
Hroro makcumym 3a nepu- 24 25 21 70
on
DK3aMeH 30
Hapacraromum ntorom 24 49 70 100

11.2. IlepecyeTt 0a/1J10B B OLICHKH 32 KOHTPOJIbHbIC TOYKH
[Tepecyet 6amIOB B OLIEHKH 32 KOHTPOJIBHBIE TOUKH MpeCTaBiieH B Tadymie 11.2.
Ta6muma 11.2 — IlepecueT 0ansioB B OLIEHKU 32 KOHTPOJIbHBIE TOUKU

basnel Ha 1aTy KOHTPOJIBHOM TOYKHU Onenka

> 90% ot MakcuManbHON cyMMbI OansioB Ha naty KT 5

Ot 70% no 89% ot makcumasbHOM cymMmbl OaiioB Ha aaty KT

4
Ot 60% 1o 69% ot makcumasbHOI cymMmbl OaiioB Ha Aaty KT 3
2

< 60% oT MakcuMaIbHOU cCyMMBbI OauioB Ha naty KT

11.3. IlepecyeT cymMMBbI 0QJIJI0B B TPAAUIIMOHHYIO M MEAKTYHAPOAHYIO OLEHKY

[TepecueT cymMmmBbl OAJIIIOB B TPAAUIIMOHHYIO U MEXIYHAPOIHYIO OIEHKY MPEACTABICH B TaOJIHUIIS
11.3.
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Ta6muma 11.3 — IlepecueT cyMMbl 0aJIJI0B B TPAAMLIMOHHYIO U MEXKTYHAPOIHYIO OIICHKY

Hrorosas cymma 0asios,

Onenka (I'OC) YYHUTBIBACT YCTEIIHO CAaHHBIN Onenka (ECTS)

9K3aMeH

5 (OTIMYHO) (3a4TEHO) 90 -100 A (oTIIMYHO)
85 -89 B (o4enp xoporio)

4 (xopor1o) (3a4TeHO) 75 - 84 C (xoporo)
70 - 74
65 - 69 D (ynoBneTBOpHUTENIBHO)

3 (YZIOBJIETBOPUTEIHHO) (3aYTEHO) 60 - 64 E (HocpereTaerio)
2 (seynOBICTBOPHTENSHO) (HE Hwxe 60 6ainos F (HeynoBIETBOPUTENBHO)

3a4TEHO)

12. YueOHO-MeTOAUYecKOe U MHGOPMANIMOHHOE 00ecTieYeHrue TUCIHIIINHBI

12.1. OcHoBHas1 JIMTEpaTypa
1. TlomynpoBonHUKOBas CBETOTEXHUKa: YueOHOe MocoOue Al CTYAEHTOB, OOy4aroluxcs I10
HanpasyieHHio nmoarotoBku 211000.62 — KoHcTpynpoBaHHe U TEXHOJIOTUS 3JIEKTPOHHBIX cpeacTB / Tyes
B. U., Connarkur B. C., BumucoB A. A. — 2015. 46 c. [OnexTponnsiii pecypc] - Pexum moctyma:
https://edu.tusur.ru/training/publications/5458, nata obpamenus: 30.04.2018.

12.2. lonostHUTEILHAS JIATEPATypa

1. Caeroauoab! U CBETOAUOAHBIE YCTPOMCTBA: YueOHOe mocodue /Ui CTYICHTOB, 00yJarouXcs
no HampasieHuto noaroroBk 11.03.03 — KonctpyupoBanue U TEXHOJOTHS 3JEKTPOHHBIX cpeacts / Com-
natkun B. C., Buiuco A. A., Tyes B. . — 2016. 40 c. [OnekrpoHHbiii pecypc] - Pexum goctymna:
https://edu.tusur.ru/training/publications/5954, nata obpamenus: 30.04.2018.

2. TexHonorus cOOpKM W MOHTa)Ka MOLIHBIX CBETOM3IYYalOUIMX H3aenuid: YdeOHOe mocobue
JUIs CTYZICHTOB, oOyJaromuxcsi o HampasieHuio moarorosku 11.03.03 — KonctpyupoBanue U TEXHOIO-
rust 31ekTpoHHbIX cpeacts / Tyer B. U., Bumcos A. A., Connatkun B. C. — 2016. 33 c. [D1eKTpOHHBIN
pecypc] - Pexxum noctyna: https://edu.tusur.ru/training/publications/5953, nara oopamenus: 30.04.2018.

12.3. YueOHO-MeTOAHYECKHE MTOCOOUSH

12.3.1. O6s3aTe/ibHbIE Y4eOHO-METOAMYECKHE MOCOOUs

1. TlomynmpoBomHUKOBasi CBETOTEXHHKA: MeTonuueckue ykazaHus M0 MPaKTHYECKOM U caMOCTOs -
TEJILHOW padoTe Mo MUCHMIUIMHE s cTyAeHToB crenuanbHoctd 11.03.03 «KoHcTpynpoBaHue U TEXHO-
Jorus AMeKTpoHHbIX cpeacTtBy / Conmatkud B. C., Bumcos A. A., TyeB B. U. — 2015. 9 c. [DnekTpoH-
HBII pecypc] - Pexwmm nocryma: https://edu.tusur.ru/training/publications/5755, nara oOpateHus:
30.04.2018.

2. IloxympoBoAHUKOBasl CBETOTEXHUKA: MeToauuecKre yKa3aHHUs K JJaDOpaTOpHOMY NPaKTUKY-
My U1 moarotoBku OakanaBpoB 211000 «KoHcTpynpoBaHue M TEXHOIOTHS AIEKTPOHHBIX CPEJICTBY, TPO-
¢wmie «TexHonorus snexktpoHHbIX cpencts» / Tyes B. U., Connarkun B. C., Bunmucos A. A. —2014. 12 c.

[DnexkTponHBIN pecypc] - Pexxum moctyma: https://edu.tusur.ru/training/publications/4049, nara oGparme-
Hus: 30.04.2018.

12.3.2. YueOHO-MeTOAMYECKHE MIOCOOMS 1JIs1 JIMI € OTPAHMYECHHBIMH BO3MOKHOCTSIMH 3/10POBbSI H
HHBAJIMI0B

Y4eOHO-MeTOqMUECKe MaTeprabl sl CAMOCTOSTEIBHON U ayTUTOpHOM paboThl 0Oydaromumxcs
U3 YHCia JIUI ¢ OTPAaHNYCHHBIMU BO3MOXKHOCTSIMU 3/10POBbSl U MHBAINAOB MIPEAOCTABISIOTCS B (OpMaXx,
aIalITUPOBAHHBIX K OTPAaHMYCHUSIM UX 3/J0POBbS U BOCIIPUATHUS HH(DOPMAITHH.

JI1s1 JIMI ¢ HAPYIIEeHUSIMH 3PeHusI:

- B (hopMe INIEKTPOHHOTO TOKYMEHTA;

- B Ie4aTHON (hopMe YBEITMUEHHBIM MIPUGTOM.

JIJ1s1 JIMI ¢ HAPYIIEeHUSIMH cJIyXa:
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— B (hOpMeE IIIEKTPOHHOTO TIOKYMCHTA;

- B IIe4aTHOU hopme.

J1J1s1 JIMI ¢ HAPYIIEHUSIMH OTIOPHO-IBHIaTeJILHOTO anmapara:
- B ()OpME IJIEKTPOHHOTO JIOKYMEHTA;

- B Ie4aTHoOU hopme.

12.4. IIpo¢peccunonaibHbie 0a3bl JaHHBIX H HH(GOPMALIMOHHBIE CIPABOYHBIE CHCTEMbI

1. Odummaneueiii caiit TYCYP: https://edu.tusur.ru

2. Od¢unmaneHblii caiT DnekTpoHHO-0uOmoTeuHo cuctemsl "Jlanp": http://e.lanbook.com

3. Odunmaneueiii cait Hayunoit snexrponnoi 6uommorexu "eLIBRARY.RU": http://elibrary.ru

13. MaTtepuaibHO-TEXHMYECKOE 00ecneyeHue TUCIUILJIMHBI U TPpedyeMoe MPorpaMMHoOe
o0ecneueHue

13.1. O0uue TpeOOBaAHUA K MATEPUAIBLHO-TEXHUYECKOMY U IIPOrPAMMHOMY 00ecre4eHnIo
AUCHHUILIMHBI

13.1.1. MaTepuaJibHO-TeXHHUYECKOEe U IPOrPAMMHOe o0ecrnevyeHue sl JIEKIIMOHHbIX 3aHATHH
Jlst mpoBeieHus 3aHATUH JIEKIIMOHHOTO TUIIA, TPYIIIOBBIX U MHIWBUYaTbHBIX KOHCYJABTALIUH, T€-
KYIIETO KOHTPOJIS M MIPOMEKYTOYHOU aTTECTAIlUU MCIOIB3YeTCs yIeOHast ayquTOPHs ¢ KOJTUIECTBOM I10-
CaZIoYHBIX MeCT He MeHee 22-24, 00opyIoBaHHAs JOCKOM M CTaHAApTHOH yueOHOIl mebenbro. MMeroTes
JIEMOHCTPAIIMOHHOE 000pYIOBAaHUE U Y4eOHO-HATIIAIHBIE TTOCOOMsI, 00€CTIEYNBAOIINE TEMATHUECCKUE HJI-
JIOCTPALIMHU 0 JIEKIIMOHHBIM pa3ielaM JUCIUILINHBI.

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

VY4eOHast aymuTopust

ydeOHast ayUTOpUs JJIsl POBEACHUS 3aHITHI JICKITMOHHOTO TUIIA, yueOHast ayqUuTOPHs JIs IPOBE-
JEHUS 3aHATUN MPAKTUYECKOro TUMA, ydeOHas ayauTopus JUIsl MPOBEACHUS 3aHSATHII CEMUHAPCKOro THIIA,
MOMEIIICHHE JJII KypPCOBOTO MPOCKTUPOBAHMUS (BBITIOJHEHUSI KyPCOBBIX paboT), MOMEIICHHUE ISl IPOBEIE-
HUS TPYNIOBBIX U MHANBUAYAIbHBIX KOHCYJIbTAIIMHM, TOMEIIECHHE AJIsl POBEIEHUS TEKYIIETO0 KOHTPOJIS U
MIPOMEKYTOYHOM aTTECTALUU, TOMEIICHHE JIJIS CAMOCTOSITEIbHON PabOThI

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

Onucanue UMeroIerocs 000py10BaHUs:

- locka mapkepHasi;

- OOyuaromuii CTeH ] U3ydeHus 0e30MacHOCTH (2 mT.);

- KommuiexT cnenuann3upoBaHHON yueOHOM MeOem;

- Pabouee mecto npenoaBarens.

[TporpammHoe obecrieueHre He TpeOyeTcsl.

13.1.3. MaTepuabHO-TEXHHYECKOE M IIPOrpaMMHOe olecredeHue 15 J1a00paTopHbIX pador
JlaGoparopus texnonoruu POC 1 6e301macHOCTH KU3HEACATEIbHOCTH
yueOHas ayMTopus Ui IPOBEACHUS 3aHATHI 1ab0OpaTopHOTO THUIIA
634050, Tomckas o6macts, T. Tomck, Jlennna npocrnekT, a. 40, 419 ayn.
Ornucanune UMeroIerocs 000pyI0BaHUs:

- APM unxenepa (2 wmr.);

- APM unxeHepa - uccieoBaTels;

- 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 noroka « TKA-KK1;

- Monmn3zarop Bo3ayxa QUICK 440 (2 mr.);

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

- Kommnbrotep Intel Pentium;
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- Koprrycnaprit mkad 4200x600x2100mwm;

- l'ornodoromerp;

- Cnextpogyopumerp CM2203;

- BentunsuuonHas cuctema,

- MonTaxusiit cron BEJIBAP C4-1400 (4 mit.);

- MonTaxusiii cron BEJIBAP C4-1800;

- Muxkpockon MBC-10;

- YcranoBka i1 nemoHctpanuu cuiibl Jlopenua U30065;

- Hudposoit Mynstumerp APPA 103;

- Jlatp;

- Muxkpometp (2 mr.);

- MyneTrMeTp ¢ POBOI;

- Paguarop macnsiublil 9 cekuuii;

- U3meputens E7 - 22 RLC;

- MoHTaxxHo-1eMoHTakHasg ctannus AMMU 6800;

- Uctrounnk mutanus TDGC -2 - 2K 0-250 V - 8A (JIatp);

- Kabenbnas npoaykuust HB-A150 BNC 1,5 m;

- [Ipu6op BNC - IC CoenunurenbHbie Kabemnu;

- U3meputens MomHoctn GPM -8212RS;

- [TpuGop PTL-923;

- Ocuumnorpad LeCrou WA 222;

- Yacroromep GFC-8010H 1 I'uy-120MI'u GW;

- Undpakpacusiii nucranimonssii tepmMomMerpUT30A;

- Jlatp - Tpanchopmarop TDGC2-3K;

- Ocuumnorpad FLUKE-190-062;

- [TasmpHas cranmms (3 mrT.);

- Hudposoit mynstumeTp FLUKE-18B FLK;

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

- MOV hp “’LaserJet ProV227sdnG3Q74A”;

- Cton maGopaTopHbIi;

- Hudposoii kommiekc yueOHO-Hay4IHbIX 1aboparopuii ['TIO;

- Bupryansnas ma6oparopust ACK-4106 (2 mir.);

- Hudposas nepeHacTpanBaemasi yCTaHOBKAa MUKPOCBApPKU

MIPOBOJIOYHBIX BBIBOJOB IS M3TOTOBJICHUS] MAKETHBIX

00pa3Ii0B OCHOBHBIX y3JIOB CBETOJMOIAHBIX JIAMIT,

- Uctounuk - m3meputens Keithley 2410;

- 3smeputens émkoctu S-line EM8601A+/CM8601 (3 mmt.);

- Ucrounnk mutanus HY3005D MAST (3 mrT.);

- Mynstumerp DM3058E RIGOL;

- Ocmwmorpad DS1052E RIGOL (2 mit.);

- Yacroromerp VC3165 Victor (3 mrT.);

- KommuiekT cnenuann3upoBaHHON yueOHOM MeOen;

- PaGouee mecto mpenogaBarens.

[IporpamMmmMHoOe obecrnieueHue:

— 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)

— OpenOffice
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13.1.4. MaTrepuaJibHO-TEXHHYECKOE H MPOrPaMMHoOe o0ecredyeHne JJIs1 CAMOCTOSITe IbHON padoThl
Jlnst caMoCTOSATEIbHOM PabOThl MCTONB3YIOTCS y4E€OHBIE ayIUTOPUU (KOMITBIOTEPHBIE KIIAcChl),
PaCIOJIOKEHHBIE TI0 aJIpecaM:
- 634050, Tomckast o6macTs, r. Tomck, Jlennna mpocnexr, a. 40, 233 ayn.;
- 634045, Tomckas obnacts, T. Tomck, yi. Kpacnoapmeiickas, a. 146, 201 ayn.;
- 634034, Tomckast o6macTh, r. ToMck, Bepmmanna ymuna, 1. 47, 126 ayn.;
- 634034, Tomckast o6nacTb, . Tomck, Bepmmanna ynuima, 1. 74, 207 aya.

CocTtaB 060pyI0OBaHMS:

- yueOHast MmeOerb;

- koMnbroTepsl ki1acca He Huke [IDBM INTEL Celeron D336 2.8 T11. - 5 wiT.;

- KOMIBIOTEPHI MOIKIIOYEHB! K ceTH «/HTepHeT» M 00ecneynBaloT OCTYI B AJICKTPOHHYIO WH-
(opMarnoHHO-00pa30BaTEIbHYIO CPEAY YHUBEPCUTETA.

[lepeyeHb MPOrpaMMHOTO OOECTICUCHUSI:

- Microsoft Windows;

- OpenOffice;

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

- Google Chrome.

13.2. MaTepuaibHoO-TeXHHYecKoe o0ecnieueHre TUCHMIIJIMHBI VIS JIMI[ C OFPAHMYeHHBIMH
BO3MOKHOCTSIMH 3/10POBbSI 1 HHBAJIN/I0B

OcBoeHUE NUCHMIUIMHBI JUIIAMH C OTPaHUYEHHBIMH BO3MOKHOCTSIMH 3/I0POBbSI U WHBAIUIAMHU
OCYILECTBIISIETCS C UCIIOIb30BAHUEM CPEICTB 00ydeHHs OOIIEro U CHEeUaIbHOI0 Ha3HAUYeHUS.

[Tpu 3aHATHAX ¢ O0YYAIOUIMMHUCS ¢ HAPYIIEHUAMH CJIyXa MPeyCMOTPEHO UCIIOJIb30BaHUE 3BYKO-
YCUJIMBAIOLLEH anmapaTypbl, MyJbTUMEIUNHBIX CPEICTB U JPYTUX TEXHUYECKUX CPEACTB IIpUeMa/nepena-
4yi y4yeOHOM nH(pOPMALIUU B TOCTYIHBIX (PopMax, MOOMIIBHOM CUCTEMBI MTPETIOaBaHus Il 00YJatOLTHXCSI
C MHBAJIUAHOCTbIO, IOPTATUBHOM MHIYKIIMOHHOHN CHCTEMBbl. YueOHas aynuTOpHus, B KOTOPOH 3aHUMAIOTCS
oOydarolnyecs: ¢ HapylIEeHHEM CllyXa, 000pYy/I0BaHA KOMITBIOTEPHOW TEXHHMKOM, ayAMOTEXHUKOH, BUIEO-
TEXHUKOMU, AJICKTPOHHOM JTOCKOH, MYJIbTUMEIUMHON CUCTEMOM.

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

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

14. OueHouyHble MaTepUAJIbI U MeTOAMYECKHEe PeKOMEHIAIUH 110 OPraHU3aluu U3yYeHHUsI
AUCHUTLTHHBI

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

14.1.1. TecToBbIE 3aaHUA

1. O6nacTh BUAUMOTO M3IIYYCHHUS JICKUT B TIpeJieNiax JITHH BOJIH:

A) A=380+780 um;

Bb) A=780+1400 um™m;

B) A=315+380 um;

') A=280~+315 um.

Yt0 Ha3pIBaeTCSA CHJION CBETa NCTOUYHUKA?

A) OTHOIIIEHHE CBETOBOTO MOTOKAa HMCXOISAIIEr0 OT MCTOYHUKA CBETAa U PACIPOCTPAHSIOLIETOCS
BHYTPHU TEJIECHOTO YyIJa, COJAEPKAIIETr0 3aJaHHOE HAIIPaBIICHHUE, K BEIMYUHE 3TOTO YIa;

b) oTHOIIEHNE MOTHOTO CBETOBOTO MOTOKA UCXOMAAIIETO OT UICTOYHUKA CBETA K BEJIMYMHE yIJIa, CO-
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JEpIKAIIero 3aJaHHOE HaIPaBIICHUE;

B) oTHO1IEHNE CBETOBOrO MOTOKA MCXOJSIIET0 OT MCTOYHUKA CBETA U PACIIPOCTPAHSIONIETOCs MO
BCEM HaNpaBICHUIM, K BEIMYMHE YIJIa, COJACPKAIIETO 3aJaHHOE HATIPABIICHICE,

') oTHOIIEHNE TIOJTHOTO CBETOBOT'O IMOTOKA UCXO/ISIIEr0 OT UCTOYHMKA CBETA K BEMUMHE YIIa.

3amuTHBINA Yo CBETUILHUKA HEOOXOAMMO 3HATH ISl OMIPEICIICHHUS

A) ipenenbHOM BBICOTHI MOJBECA;

B) paccrostaust M)y CBETHUIILHUKAMU;

B) nunnekca momenieHus;

I') MoHOCTH JTaMIIBI.

CaetoBble PUOOPHI 1O XapaKTepy CBETOPACIIPEIETICHUS MOIPa3AEISIOTCS:

A) Ha IPOEKTOPBI, CBETUIILHUKU U IIPOKEKTOPBI;

b) Ha snuamackomnsl, CBETHIBHUKH U TPOEKTOPHI;

B) Ha nuackombl, MPOKEKTOPBI U IPOEKTOPHI;

') Ha snIMaMACKOIBI, AUACKONBI U CBETUIILHUKH.

[ToBepxHOCTD, MpHUIIETAIONIAs HEMOCPEIACTBEHHO K OOBEKTY pa3NU4eHHUs, Ha KOTOPOW OH paccMmar-
pHUBaeTCs 3TO:

A) dox;

b) ocBemieHHOCTS;

B) orpaxeHnue;

I') sspkOCTB.

Jlyist 9yero npeHa3HaYeHo JACKYPHOE OCBEIICHHE:

A) st HabrOACHHS Ha 00BEKTE B HOUHOE BPEMSI C MUHUMAJIbHOM OCBEIICHHOCTHIO;

b) miis nabmoaeHus Ha 00bEKTE B JHEBHOE M HOYHOE BPEMS C MUHUMAJIbHOW OCBEIICHHOCTBIO;

B) myist HabmoeHnst Ha 0OBEKTE B JHEBHOE BPEMS;

') nns HabmroeHusl Ha 0OBEKTE B HOUHOE BPEMS C MAKCUMAJIbHOW OCBEIICHHOCTBIO.

Kaxkue paznuuator n8e cuctemsl ocBemienus B CHull:

A) ofmiee 1 KOMOMHHPOBAHHOE;

b) TexHonmoruueckoe u 1exKypHOE;

B) aBapuiiHoe U MeCTHOE;

I') ob1iee 1 TEXHOIOTUYECKOE.

Ha xakuie BHIBI JeNST U3ITy4EHUs] OMTHYECKOTO JUAMa30Ha CIEKTPa IEKTPOMArHUTHBIX KoyieOa-
HUM B 3aBUCUMOCTH OT JTMHBI BOJHBI

A) BuamMoe, ynbTpaduoneroBoe, HHGpaKpacHoe

b) neBunumoe, yaptpaduonaeToBoe

B) neBunumoe, ynprpaduonetoBoe, nHdpakpacHoe

I') Bumumoe, ynpTpaduonetoBoe

Ha xakue 30HBI TOIpa3AeSIOT HHPPAKPACHOE U3ITYICHUE

A) KOPOTKOBOJIHOBASI, CPEAHEBOIHOBAs, ITUHHOBOIHOBAS;

B) oOmieBomHOBAsI, KOPOTKOBOJTHOBAS, JTMHHOBOTHOBAS;

B) cpenneBonHOBasA, ATMHHOBOIHOBAS ;

') KOpOTKOBOTHOBASI, CPEAHEBOITHOBASI.

MoIIHOCTh ONTUYECKOTO U3TyYEHUS — 3TO

A) JIy4HCTBIN MOTOK;

b) nueBHOI TIOTOK;

B) ocBelieHHbIN MOTOK;

I') mOTOK CBETOBBIX BOJIH.

Kakyto mpoBoKY UCTIONB3YIOT B IMUHICTPATUBHBIX, OBITOBBIX, TAOOPATOPHBIX TTOMEIICHHUSIX

A) CKpBITYI0;

b) Hapyxny10;

B) oTtkprITyIO;

I') BHyTpeHHIO10.

B mpon3BOJCTBEHHBIX U BCIIOMOTATENbHBIX MOMEIIEHUAX KaKyl0 IPUMEHSIOT 3JIEKTPOIPOBOJIKY

A) OTKpBITYIO;

b) napyxnyro;
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B) ckprityto;

I') BHyTpEeHHIO0.

Cpenusisi IpOAOIKUTEIBHOCTh TOPEHUS JIAMIIBl HAKAJTUBaHUS COCTABIISICT:

A) 1000 ygacos;

b)1500 gacos;

B) 500 gacos;

I') 750 gacos.

Kakue cyiecTByIOT BUIbI pa3MEIICHNs CBETUIHLHUKOB

A) paBHOMEPHOE U JIOKAJIN30BaHHOE;

b) HepaBHOMEpHOE U JTOKAJTM30BaHHOE;

B) nokanuzoBanHoe;

I') HepaBHOMEpPHOE.

Kakoii ko3¢ ¢urmenT 3anaca NpUHUMAIOT ISl JIaMIT HaKaJIMBaHHS

A)K3=1,15-1,7;

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

B) K3=1,8 — 1,85;

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

Envnuna nu3aMepeHus 1yqyucToro NoToka

A) Barr;

b) Bonsr;

B) Ixoymb;

I') momeH.

EnuHuma uaMepeHus: CBETOBOTO MOTOKa

A) mroMeH;

b) BoubT;

B) xoynb;

I') Barr.

['ne ycraHaBIMBAIOT CBETUIILHUKM MECTHOIO OCBEILEHHUSI B TIOMEIICHUAX C BBICOKOH OCBELIEHHO-
CTBIO

A) Ha pabodem mecTe;

B) B momenieHusx ¢ JeKypHBIM OCBEIICHUEM;

B) B moMenieHusix ¢ TEXHOJIOTHYECKUM OCBEIIEHUEM;

I') Bce BbIIIE EpPEYNCIEHHOE.

3a eMHMILY OCBEIIEHHOCTH MPUHST

A) Jliokc;

b) ®apapn;

B) nmomen;

I') Txoynb.

YTo Ha3BIBACTCS] CBETUMOCTHIO

A) OTHOUIEHHE CBETOBOTO IMOTOKA, M3JIy4aeMOTO JJIEMEHTOB MOBEPXHOCTH, KOTOpas COICPKHUT
paccMaTpUBaeMyIO TOUKY, K TUIOINAAHN STOTO HJIEMEHTA;

b) oTHoleHMe cBETOBOro MOTOKA, M3IYyYaeMOTO 3JIEMEHTOB IMOBEPXHOCTH, KOTOPAsl COIEPKUT
paccMaTpUBaeMyIo TOUKY, K 00bEMY 3TOTO 3JIEMEHTA;

B) oTHoOlIeHHe CBETOBOTO MOTOKA, M3Iy4aeMOro MOBEPXHOCTHIO, U PACHPOCTPAHSIOMIETOCS O
BCEM HAIIPABJICHUSM, K TUIOLIAIN SJIEMEHTA;

') oTHOIIEHHE TTOJHOTO CBETOBOTO MOTOKA, M3Ty4aeMOro IOBEPXHOCTHIO, K IIOLIAIN JIEMEHTA.

14.1.2. Dx3aMeHALIMOHHBbIE BONPOCHI

Bonpocsl opranuzanuu pa3padoTOK U HOPMATHBHO TeXHHYecKas JokyMeHTauus. Kmaccuduka-
1usi, ocodbenHoctu npumeHenust CI. Pacrekanue Toka, «cTom»-ciion. DQ(EKT «CTAruBaHus» TOKa, BN -
HHE TOIOJIOTMHM KOHTAaKTHOM MeTanu3anuu. BiausHue BHemHUX ¢axTopoB Ha xapakrepuctuku CJ. Ie-
rpajanus xapakrepuctuk u napamerpoB. Tumnsl kopnycoB CJI. [Tocanka kpucramia Ha TEIUIOOTBOJ, pa3-
BapKa BBIBOJIOB, CBETOBBIBOJIAINAS JIMH3A. TUIIBI aKTUBHOM 001acTH (p-n-nepexo, reTeporepexos, ABOoM -
Has rerepocTpykrypa). [Inanapusiit unmn, «Flip-chip», BepTukanbubiii uni). Tomonoruss OMUYeCKuX KOH-
TAaKTOB. MeTO/bl MOBBIIIEHUSI CBETOBBIXOAA (CTPYKTYpU3allsi CBETOBBIBOJIICH MOBEPXHOCTH, 3epKaja
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bporra). luddysus npumeceit, xunkodaszoBast SMUTAKCHs, SMUTAKCHAIbHOE HApaIlMBAaHUE U3 METaJUIO-
OpPraHMYECKHUX COEAMHEHUH, MOJIEKYIAPHO My4yKoBasi MUTakcus. OCOOEHHOCTH MPOLECCOB, MOCTPOCTO-
Bas oOpaboTka. Apcenun ramumsa (GaAs), Bépabie pactBopsl AIIIBV, nutpuast AIIIN, u ap 3oHHas
cTpykTypa. OCOOEHHOCTH peKOMOMHALIMY B HENIPSIMO30HHBIX MOJYNIPOBOJHHUKAX. J[BOIHBIE T€TEpPOCTPYK-
Typsl U cBepxpeméTku. BAX — pabounii mpsiMoil TOK W NpsiMOE TMajieHWE HaNpsDKEHUs, paccerBaeMast
MOITHOCTh M MOIIHOCTb (MOTOK) M3nydeHus. CHekTpanbHas XapaKTepUCTHKa, CHJIa CBETa, Auarpamma
HAIpaBJICHHOCTH M3Jy4eHHUs, CBETOBBIXOA. MeTozbl u3MepeHus u oopadotku pesynsratoB (BAX, BTAX
u 1p.). P-n nepexon, ero sHepreTMueckue auarpaMMbl B paBHOBECHOM U HEPABHOBECHOM COCTOSHHUM.
OO0emHEeHHBIN CIIOH, STIEKTPUUYECKHE TIOJISl B 00€THEHHOM cJioe. Pe3kuil u miaBHBIN p-n mepexosl. Tommu-
Ha oOemHeHHOTO ciosi. KoHTakTHas pasHOCTh MOTeHIHaoB. OOpaTHBIA TOK P-n MEpexojia, ero COCTaB-
nsrone. BAX p-n nepexona. MHxkekius HocuTenen 3apsaa. ['ereponepexonpl U MX 30HHBIE TUArpaMMBL.
PexomOunamms, ee Mmexanu3Mbl. CKOPOCTh pEKOMOMHAITMN W BpeMsl )KM3HU HOcuTenel 3apsna. M3myda-
TesbHas pekoMOuHaIus. CBeTOBBIBOJ U3 KPHCTAJLIA.

14.1.3. Tembl 10KJI210B

Tuns! kopmycos C/I.

MoHTax KpHucTaula Ha TEIIOOTBO.

CBapka npoBOJIOKOM KOHTAKTOB KpHUCTaJlIa U KOpITyca.

Crioco0bl repMeTH3aluy KpucTaiia.

CBeToBBIBOAIIAS JIMH3A.

Pacrexanue Toka, «CTOI»-CIIOH.

D deKT «cTAruBaHusm) TOKA.

BinsiHue TONOIOrNy KOHTaKTHOM METaJIN3alNN.

Bnusinue BHemHux gaxtopoB Ha xapaktepuctuku CJI.

Jlerpaganus xapakTepUCTUK U IapaMeETPOB.

Knaccudukanus, ocodennoctu npumenenust C/I.

OnurakcuanbHble CTPYKTYPBl HA OCHOBE apCEeHUa rajulns, METO/IbI UX U3TOTOBJICHHUS.

OnuTakcuaibHble CTPYKTYPbl HA OCHOBE HUTPUA Fajllns, METO/IbI UX U3TOTOBJICHHUS.

Tumnel akTUBHOM 00JacTH.

[Tnanapusbiii yun, «Flip-chip».

BeprukanbHbii yui.

Tomnonorust OMUUECKNX KOHTAKTOB.

MeTozp! NOBBIIIEHNS CBETOBBIXO/A.

[Tpsimble 1 oOpatHble BAX.

CBeToBOM NOTOK.

Kpusas cuiibl cBera.

Konopumerpruyeckne XxapakTEpUCTUKH.

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

Bonpock! opranuzanuu pa3padoTok 1 HOPMAaTUBHO TEXHUYECKask JOKYMEHTALIMS.

Juddysus npumeceii.

Kunkodaszoas snuTaKcusl.

ONUTaKCHaIbHOE HAPALMBAHUE U3 METAJIIOOPraHUYECKUX COEIMHEHUN.

MonexkylsipHO Iy4YKOBasi SIUTAKCHUSL.

Oco6eHHOCTH NPOLIECCOB, TOCTPOCTOBas 00padoTKa.

DHepreTuvecKkue auarpaMmsl p-n nepexona u MKSL.

[Tpsmas u obpatnas BAX p-n nepexona.

Nuxexkuust HocuTeneun 3apsaa.

Bunasl pekomOuHanus.

BriBoJ1 cBeTa U3 KpucTasa.

14.1.4. Tembl OIPOCOB HA 3aHATHUAX
P-n mepexon, ero sHepreTuyeckue AUArpaMMbl B PAaBHOBECHOM U HEPABHOBECHOM COCTOSIHHH.
OOeTHEHHBIN CJIOM, AIEKTPUYECKHE TOJI B 00CTHEHHOM ciioe. Pe3kuii 1 miaBHbIN p-n niepexopl. Tommm-
Ha oOeqHEHHOTO Ciosi. KoHTakTHasE pa3HOCTh MoTeHuanoB. OOpaTHeIA TOK p-n Mepexoaa, ero cocTaB-
msromue. BAX p-n nepexona. Muxekuus HocuTenen 3apsaaa. ['ereponepexopl U MX 30HHBIC THArPAMMBI.
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PexomOunamms, ee Mmexanu3Mbl. CKOpOCTh pEKOMOWHAIIMK U BpeMs XKU3HU HOcuTenel 3apsna. M3myya-
TesibHasi pekoMOuHanus. CBETOBBIBOJ U3 KpHCTaLIA.

BAX — pabounii npsiMoii TOK U IIpSIMOE TMaJACHUE HAPSKEHUS, pacceuBaeMasi MOIIIHOCTh M MOIIT-
HOCTb (IIOTOK) m3inydeHus. CrnekTpanbHas XapaKTepUCTHKa, CHJIA CBETA, JMarpaMMa HarpaBJICHHOCTH U3-
JTy4eHus1, CBETOBBIX0J. MeTobl n3mepenust u 00padotku pesynasratoB (BAX, BTAX u ap.).

Apcenun ramnus (GaAs), TBépasie pactBopsl AIIIBV, autpuast AIIIN, u ap 3oHHas cTpyKTypa.
OcCOOEHHOCTH PEKOMOMHAIMM B HEMPSMO30HHBIX MOJTYMPOBOJHHUKAX. JIBOWHBIE TeTEPOCTPYKTYpHI H
CBEPXPEMIETKH.

Huddysus npumeceit, xuakohazoBast AMUTAKCUS, FMUTAKCHATFHOE HApAIIUBaHUE U3 METAJIOOP-
TaHUYECKHUX COCITMHCHUM,

MOJIEKYJISIPHO ITy4KOBas sMHUTaKCUs. OCOOEHHOCTH MPOIECCOB, IIOCTPOCTOBAs 00pabOTKa.

Tunsl akTHBHON 001acTH (p-n-mepexojl, TeTeponepexo, ABOMHAs reTepocTpykTypa). [ImanapHsrii
yurl, «Flip-chip», BepTukanbHbIii

yur). Tononaorus oMUYECKUX KOHTAKTOB. MeETONbl MOBBIIIEHUS! CBETOBBIXOA (CTPYKTypH3alUs
CBETOBBIBOJISILIIEH TOBEPXHOCTH, 3epKaja bparra).

Tuner kopnycoB CJI. ITocanka kpucTamia Ha TEIJIOOTBOJI, pa3Bapka BBIBOJOB, CBETOBBIBOAAIIAS
JIMH3A.

Pactekanue Toka, «cTom»-cinou. DP(eKT «CTATUBaHUS» TOKA, BIMSHUE TOMOJOTMU KOHTAKTHOM
MeTajun3annu. Biusuue BHenHUX dakTopoB Ha xapaktepuctuku C/I. Jlerpagamnus xapakTepUCTHK U Ma-
pamMeTpoB.

Knaccudukamnus, ocobennoctu npumerenust C/I.

Bomnpocs! opranu3zanuu pa3paboToK 1 HOPMaTUBHO TEXHUYECKasl JOKyMEHTALHS.

14.1.5. Tembl HHAMBUAYAJIBbHBIX 321aHUI

Tunsr kopriycoB CJZI. MoHTax Kpucramia Ha TeI00TBOA. CBapka MPOBOJIOKOH KOHTAKTOB KpH-
ctajuia u kopryca. CriocoObl repMeTH3anuu Kpucrania. CBeTOBBIBOSILAS JIMH3A.

BAX. MomHocts (notok) u3mydenus. Cuna cBera, auarpaMMa HampaBlICHHOCTH H3JTyYEHHS.
CrnekrpanbHast XapakrepucTuka. Metozas! u3mepenus u oopadorku pesynsratoB (BAX, BTAX u np.).

Bonpocs! opranu3zaiuu pa3paboToK U HOPMaTUBHO TEXHUYECKAas JOKYMEHTAIHs

Knaccudukanus, ocobennoctu npumenenus CJI.

Pactekanue Toka, «CTOm»-ciion. DPPEKT «CTATMBAHMS» TOKA. BIMsSHHE TOMONIOIMHM KOHTAKTHOU
MeTau3aunu. BousHue BHemHux gakropos Ha xapakrepuctuku CJI. Jlerpanauus xapakTepUCTUK U I1a-
pameTpoB.

Tunb! aktuBHOM oOnactu. [Inanapuseiil unn, «Flip-chip». Beptukansusiit ynn. Tononorus omuye-
CKHMX KOHTaKTOB. MeTO/bI MOBBIIIEHNS CBETOBBIXO/IA.

Hudody3us npumeceil. XKunkodazonas snuTakcus. JNMUTAKCHAIbHOE HapalllUBaHUE U3 METaJIO-
OpPraHMYECKHUX COCIMHEHUNA. MOJEeKYIsIpHO MMydKoBas snuTakcus. OCOOEHHOCTH MPOLIECCOB, MOCTPOCTO-
Basi o0paloTKa.

GaAs, AIIIBV, AIIIN u ap. 3oHHas cTpykTypa. J{BOlHbIE FETEPOCTPYKTYPHI U CBEPXPEIIETKH.

P-n nepexon u ero snepreruyeckue nuarpammel. BAX p-n nepexona. MHxeknus Hocurenen 3aps-
na. UznydarensHas pekomOuHaius. CBeTOBBIBOJ U3 KpHCTaLIA.

14.1.6. Bonnpocbl Ha caMONOATOTOBKY
Tuner kopmycos C/I.
MoHTax KpHcTajula Ha TEMIO0TBOIL.
CBapka npoBOJIOKOM KOHTAKTOB KpPHCTaJlIa U KOpITyca.
Crioco0bl repMeTH3auy KpUCTaIa.
CBeToBBIBOASIIAS JIMH3A.
Pacrexanue Toka, «CTOI»-CIIOMU.
DddeKT «CTAruBaHUM) TOKA.
BnusiHue TONONOrMM KOHTAKTHOM METAaJUIM3aliH.
Bnusaue BHemHuX (hakTopoB Ha Xapakrtepuctuku C/I.
Herpananus xapakTepUCTHK U TapaMETPOB.
Knaccudukanus, ocobennoctu npumenenus CJI.
OnUTaKCUaIbHbIE CTPYKTYPhl HA OCHOBE apCEHU/Ia TaJIIUs, METO/Ibl UX U3TOTOBJICHHUS.
OnuTakcuaiabHble CTPYKTYPhl HA OCHOBE HUTPHUA TaJUTnsl, METO/IbI UX U3TOTOBJICHHUS.
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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.

KonmopumeTrpuueckne xapakKTepUCTUKH.

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

Bonpock! opranuzanuu pa3paboTok 1 HOPMAaTUBHO TEXHUYECKask JOKYMEHTALIMS.

Juddysus npumeceii.

KunkodaszoBas smuTaxcus.

DnuTakcuaabHOE HApalUBaHUE M3 METATIOOPTaHUYECKUX COSTMHEHUH.

MornekynsapHO IMy4KoBasi SUTAKCHUS.

Oco0eHHOCTH TPOIIECCOB, TOCTPOCTOBAs 00padoTKa.

DHepreTudecKkre auarpaMmsel p-n nepexona 1 MKSIL.

[Ipsimast u ob6parnas BAX p-n nepexona.

Nuxexuust HocuTenen 3apsiaa.

Bunbr pexkoMOuHanms.

BriBo1 cBeTa U3 KpucTasa.

14.1.7. Bonipochl il NOATOTOBKH K NMPAKTHYECKHM 3aHATHIM, CEMUHAPaM
P-n nepexop 1 ero sHepreTuyecKue AUarpaMMel.
BAX p-n nepexona.
Nuxexuus HocuTeneu 3apsiaa.
WznyyaTenpHas peKoMOuHaIusl.
CBeTOBBIBOJ U3 KPUCTAILIIA.
BAX.
MouHOCTh (TTOTOK) H3ITYYCHHUS.
Cwuia cBeTa, quarpaMMa HanpaBJI€HHOCTH U3TyUCHHUS.
CrexTpasibHasi XapaKTepUCTUKA.
MeTtoast u3mepenus u 00padotku pesynstatoB (BAX, BTAX u np.).
GaAs, AIIIBV, AIIIN u ap.
30HHAas CTPYKTYpa.
JIBOMHBIE TETEPOCTPYKTYPBI U CBEPXPELIETKU.
Juddy3us npumeceit.
KunkodaszoBas smuTaKcus.
DNHUTaKCUATbHOE HAPAITMBAHUE U3 METAIUIOOPTAHUYCCKUX COCAMHCHHI.
MorneKynsapHO My4YKOBasi STUTAKCHUS.
Oco0eHHOCTH MPOIIECCOB, TOCTPOCTOBAsT 00paboTKAa.
Turbl akTUBHOW 00JIaCTH.
[Tnanapusbiii yun, «Flip-chip».
BeprukanbHbii yui.
Tononorust OMUYECKMX KOHTAKTOB.
MeTto/1bl TOBBIIEHUSI CBETOBBIXO/IA.
Tuns! kopmycos C/I.
MoHTax KpUcTaia Ha TeII00TBOI.
CBapka MpoOBOJIOKOM KOHTAKTOB KPUCTAJIIa M KOpITyca.
CniocoObl repMeTH3aluy KpUCTaa.
CBeTOBBIBOIAIIIAS JIMH3A.
Pacrekanue Toka, «CTOM»-CIION.
D deKT «cTAruBaHusm) TOKA.
BnustHue TOnonoru KOHTAKTHOW METAJTU3ALIUH.
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Bnusinue BHemHuX (hakTopoB Ha xapaktepuctuku CJI.

Jerpananus xapakTepUCTHK U TapaMeTPOB.

Knaccudukanus, ocooennoctu npumenenus: CJ1.

Bomnpocs! opranu3zanun pa3paboToK 1 HOPMAaTUBHO TEXHUUYECKAs TOKYMEHTALUs

14.1.8. Tembl J1a0opaTOpHBIX padoT

W3mepenne u 06paboTka mapameTpoB BolibTaMrepHO# xapakrepuctuku CJ1.

N3ydyenue TemneparypHoi 3aBucumoctu BAX.

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

UccnenoBanne temneparypHoit 3aBucuMocTr ciiibl cBeta CJI.

N3mepenue cnekrpanbHoi xapakrtepuctuku CJl, onpeneneHue HBETOBOM TemMneparypbl, KOOPAM-
HaT I[[BETHOCTH.

N3mepeHne kaHaen-aMIepHOl U JTIOMEH-aMIIEPHON 3aBUCUMOCTH.

Omnpenenenne KI1/] u cBeroBbIxXOAa.

N3mepenune kanaen-amiepHoit xapakrepucTuku CJ] pa3HbIX KOHCTPYKLIMA.

WccnenoBanne aaiuTUBHOCTH CBETOBBIX XapaKTEPUCTUK CBETOAMOAHBIX YCTPOMCTB: KJIACTEPHI,

MaTpulbl.

N3mepenue cBeToBbIX XapakTepucTuk MC mpoxKeKTopHOro TUIIa.

14.1.9. Tembl caMOCTOSATEJILHBIX PA00T
Tuns! kopycos C/I.
MoHTax KpHcTala Ha TEMIOOTBOI.
CBapka mpoBOJIOKONH KOHTAKTOB KpPUCTaJIIa U KOpIyca.
Crnoco0bl repMeTH3aluU KpUCTAILIA.
CBeTOBBIBOIAIIAS JIMH3A.
Pacrexanne Toka, «CTOIN-CIOH.
D¢ dexT «CTAruBaHUs» TOKA.
BnustHue TONogI0ruyM KOHTaKTHOM MeTaTU3aliH.
Bnusinue BHemHuX gakTopoB Ha xapaktepuctuku CJI.
Jlerpaganus XxapakTepuCTUK U 1apaMeTpOB.
Knaccudukarus, ocobennoct npumeHerust C/1.
OnuTakcuanbHbIe CTPYKTYPbl HA OCHOBE apCEHUAA TaJlJIUsl, METOJIbl UX U3TOTOBJICHUS.
OnuTakcuanbHbIe CTPYKTYpPbl HA OCHOBE HUTPUJA aJUIMs, METOJIbl UX U3TOTOBJICHUS.
Tumnb! akTUBHON 001aCTH.
[Tnanapusriii ynm, «Flip-chipy.
BeprukanbHslii yum.
Toronorust OMUYECKUX KOHTAKTOB.
MeTo/1bl OBBIILIEHHS CBETOBBIXO/IA.
[Ipsimbie u o6patHbie BAX.
CBeToBOI MOTOK.
KpuBas cuiiel cBerta.
Konopumerprueckue XxapakTepUCTUKH.
Mertoaps! n3mepeHust 1 00pabOTKU Pe3yabTaTOB IEKTPUUYECKUX, CBETOTEXHUUECKHUX U KOJIOPH-

MeTpuueckux xapakrepuctuk CJI.

Bomnpocs! opranuzanuu pa3padoToK 1 HOPMaTUBHO TEXHUYECKAsk JOKYMEHTAIIHS.
Huddysus npumeceii.

XKunkodaszopas anuTakcus.

OnuTaKcuaNIbHOE HApALIMBAHUE M3 METAINIOOPTAaHUYECKUX COCMHEHUH.
MOoneKyIIpHO My4YKOBasi SIMUTAKCHUA.

OcobeHHOCTH MPOLIECCOB, OCTPOCTOBAs 00pabOTKA.

DHepreTuyeckue auarpaMmmsl p-n nepexona u MKSL.

[Ipsimast u obpaTtHast BAX p-n nepexona.

Nuxexuust HocuTenen 3apsa.
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—  Bunsr pexomOuHanus.
— BbIBOI cBeTa U3 KpUCTasa.

14.2. Tpeﬁ()BaHI/Iﬂ K OIICHOYHBIM MaTepuajgam AJd JUll ¢ OrPpaHHYCHHBIMHA BO3MOKHOCTAMU
3A0POBbH U HHBAJIUI0B
I[JISI JiI) ¢ OrpaHM4YCHHBIMH BO3MOXXHOCTAMU 3J0POBbA U MHBAJIUAOB MPEAYCMOTPCHBI JOIMOJIHU -
TCJIbHBIC OICHOYHBIC MAaTCPHaAJIbI, IICPCUCHDb KOTOPLIX YKAa3aH B Ta6J'II/II_Ie 14.
Ta6J11/ma 14 — I[OHOJIHI/ITGJII)HI)IC MaTepuajibl OLUCHUBAHUA IJId JIAL C OrpaHUYCHHBIMU BO3MOXKXHOCTAMU
300POBbA U UHBAJIUJIOB

Kareropun Bupl 1O0NOTHUTENBHBIX OLICHOUHBIX @DopMbI KOHTPOJIS U OLICHKU
00y4aroLMXCs MaTepHasoB pe3yabTaToB 00yUEHUs

TecThl, MICEMEHHBIE CAMOCTOSTEIIbHbIE
paloThl, BONIPOCHI K 3a4eTy,
KOHTPOJIbHBIE PA0OTHI

C napymeHusMu
ciyxa

[MpeumyiecTBEHHO MUCHMEHHAS
poBepKa

C napymenusmu | CobeceroBaHue 1o BoIpocam K 3adety, | lIpenmyiiecTBeHHO yCTHas MpoBepKa

3peHus OIIPOC 10 TEPMUHAM (MHIUBUYaJIbHO)
C napymeHusMu Pemenne qucTaHIIMOHHBIX TECTOB,
OIIOPHO- KOHTPOJIbHBIE Pa0OThI, MUCbMeHHbIe | [IpenMylecTBeHHO 1UCTaHIIMOHHBIMU
JBUTATEILHOTO CaMOCTOSITENIbHBIE PaOOTHI, BOMPOCHI K METOJAMHU
anmapara 3a4eTy
C orpanunuenusiMu 1o | TecTsl, TUCBMEHHBIE CAMOCTOSITENIbHBIE [IpenmyniecTBEHHO IPOBEPKA
o01ieMe IMIUHCKUM paboThl, BOIIPOCHI K 3a4ETY, METOJAMH UCXOJISl U3 COCTOSTHUS
[IOKa3aHUsAM KOHTPOJIbHBIE PA0OTHI, YCTHBIE OTBETHI | 00Y4aroLIErocst HA MOMEHT IPOBEPKU

14.3. MeToanuyeckue peKOMeH/IAMH 110 OLIEeHOYHBIM MaTepuajaM AJs JUL ¢ OTPAHUYEHHBIMH
BO3MOKHOCTSIMH 3/10POBbSI 1 HHBAJIN/I0B

Jis M1 ¢ orpaHUYEeHHBIMH BO3MOXKHOCTSIMHU 37I0POBBS M MHBAJIUIOB HPEAYyCMAaTPUBACTCS J10-
CTymnHas (hopMa IpeJOCTaBICHUS 3aJaHNI OLIECHOYHBIX CPEJICTB, @ UMEHHO:

- B IleyatHoi (opme;

- B IIeYaTHO (hopMe ¢ YBEITHUYEHHBIM MIPUPTOM;

- B (hOpMe 3NIEKTPOHHOI'O IOKYMEHTA;

- METO/IOM YTE€HUS ACCUCTEHTOM 3a/1aHUs BCIYX;

- IIPEIOCTaBJICHNE 3aJJaHUsl C UCIIOJIb30BAaHUEM CYpPJIOTIEPEBOIA.

Jlumam ¢ OrpaHWYEHHBIMH BO3MOXXKHOCTSIMH 3/I0OPOBBSI M MHBAIHIAM YBEIHMYUBACTCS BpeMs Ha
HOJIrOTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. I TakKUX 00y4aromuxcs MpeycMaTpruBaeTcst JOCTYII -
Hasi popMa MpeTOCTaBICHHS OTBETOB HA 3a/IaHUs, @ IMEHHO:

- MUCbMEHHO Ha Oymare;

- HabOp OTBETOB HAa KOMIIBIOTEPE;

- Ha0Op OTBETOB C HCITOJIH30BAHUEM YCIIYT aCCUCTEHTA;

- [IPEJICTaBJICHUE OTBETOB YCTHO.

[Tponienypa orieHHBaHUS PE3yIbTATOB OOYYEHHS JIMIl C OTPAaHUUYEHHBIMU BO3MOKHOCTSIMH 3/10pO-
BbsI M1 MHBAIHJIOB IO JMCIHUIUIMHE TPEITyCMaTPUBACT MpeIoCcTaBIeHne HHopManuy B popMax, aJaarnTH -
POBaHHBIX K OTPAHUYECHHUSAM HX 370POBBS M BOCIPUATHS HH(POpMALIUU:

JL1s1 M1 ¢ HAPYIIEHUSIMH 3PeHust:

- B (hopMe INIEKTPOHHOTO TIOKYMEHTA;

- B [e4aTHOU (hopMe yBETUYEHHBIM HIPUPTOM.

J1s1 1ML ¢ HAapyIIeHUsIMH CJIyXa:

- B (hopMe INIEKTPOHHOTO TOKYMEHTA;

- B IeyaTHou opme.

J1s1 1ML ¢ HAapyIIeHUsIMM ONIOPHO-ABUIaTe/IbHOI0 annapara:

- B (hopMe IIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHoOU (opme.

CornacoBaHa Ha noprane Ne 23420 22



[Tpu HEOOXOAUMOCTH AJIS JIHI] C OTPAHUYCHHBIMHI BO3MOXXHOCTSIMU 3/IOPOBBSI M MHBAJIUJIOB MPOIIC-
Jypa OLIEHUBAHUS PE3yIbTaTOB O0yUEHHSI MOKET IPOBOIUTHCS B HECKOIBKO 3TAIOB.
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