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Paccmotpena u omoOpeHa Ha 3aceJaHuu Kadeapsl
npotokost Ne 194 ot « 13 » 1 2017 1

JIMCT COI'JIACOBAHUI

PaGouas nmporpamma cocTaBiieHa ¢ y4eTOM TpeOoBaHU# (eepalbHOTO TOCYIaPCTBEHHOTO 00pa30-
BaTeNLHOTO CTaHAapTa Bhiciiero oopazoBanus (PI'OC BO) no HampaBieHHIO MTOATOTOBKH (CIIEIIHATLHO-
ctr) 11.03.03 KoHCTpynpoBaHHe U TEXHOJIOTHS JEKTPOHHBIX CPEACTB, YTBEpKAeHHOTO 12 HOs6ps 2015

rofia, pacCMOTpPEHa U yTBEPXkKJICHA Ha 3aceaHuu KadeaAphl « _ » 20 roma, mpOTOKOJI
Ne .

Pa3zpaboTunku:

Houent xadp. POTOM B. C. Conpgatkun

Crapmmit npenogaBarens kad. KY/P C. A. AptuieB

3aBeayromumii odecreunBaronieii kad.
Ky P A. T Jlouunos

Pabouast mporpamMma corsiacoBana ¢ (pakyabTeTOM, MPOGMINPYIONIEH U BBITyCKaIOIIeH Kadeapamu

HallpaBJICHUS ITOATOTOBKU (CHCLII/IaJ'IBHO CTI/I) .

Hexan PKO . B. O3epkun
3aBeayoNHii BRITYCKAIOMICH Kad.

KVY]IP A. T. Jlomunos
DKCHepr:

[Ipodeccop xad. KY/IP C.T. Exaaun
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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
[ToaroroBka OakajiaBpa K CaMOCTOSTEIHFHOM MPO(HECCHOHATIEHON JIEATETLHOCTH B UCCIIEIOBATEIb -
CKOW M TIPOM3BOJICTBEHHOU cepe Mo pa3paboTKe U UCCIETOBAHUIO XaPAKTEPUCTUK MOITYIPOBOTHUKOBBIX
CBETOIUOIOB JIJISl OCBETUTEIIHHBIX YCTPONUCTB HOBOTO MOKOJICHHUSI

1.2. 3agaun IMCHMIIINHBI
—  3HAKOMCTBO C (PU3NYECKUMH OCHOBAMH pabOThI CBETOANOIA
—  l3ydyeHune OCHOBHOH CHCTEMBI MapaMeTPOB MOITYIPOBOJHUKOBBIX HCTOUHHKOB CBETA
— OcBoeHHE CPENCTB U3MEPEHHSI OCHOBHBIX CBETOTEXHUYECKUX U KOJIOPUMETPUUECKHUX
— IapaMeTpoB
— 3HaKOMCTBa ¢ METOAAMHU UCIBITAHUN MOTYITPOBOAHUKOBBIX UICTOUHUKOB CBET
— 3HAKOMCTBO C Kilaccu(uKaluei HCTOUHUKOB CBETa

2. Mecto mucuuniuebl B ctpykrype OIIOII

Jucuunnuna «[lomynpoBoguukoBas ceerorexHuka» (b1.B./IB.7.2) otHocutes x O10ky 1 (Bapua-
THUBHAs 4acThb).

[TpenmecTBYOUMMH JTUCHUILUIMHAMY, (POPMHUPYIOIIMMH HayallbHbIE 3HAHMS, SBJISIOTCS CIEAYIO-
mye TUCUMIUIMHBL: M30paHHble 71aBbl (U3MKU TBEpAOTro Tesa, VHTerpajabHble YCTPOHCTBA pajnodJIeK-
TPOHUKH, MaTeprainbsl 1 KOMIIOHEHTHI JJIEKTPOHHBIX CpencTB, ONTHYECKUE CBOMCTBA TBEPIBIX Tel, Teo-
pPETHUYECKHE OCHOBBI TEXHOJIOTUU PaJIMOAIEKTPOHHBIX CPEACTB, TEXHOIOTUS MPOU3BOJCTBA JIEKTPOHHBIX
cpenctB, dOusnka NOIYNPOBOAHUKOBBIX CTPYKTYp, PUZNKO-XMMHUECKHE OCHOBBI TEXHOJIOTHH AJIEKTPOH-
HBIX CpeacTB, PU3NUECKHE OCHOBBI MUKPO- M HAHOJIEKTPOHUKH.

[Tocnenyromumu aucuuIIMHaMu sBisitorcsa: KoHcTpynpoBaHMe W TEXHOJIOTHS MUKPO- U HaHO-
AJIEKTPOHHBIX CPEJICTB.

3. TpeGoBaHus K pe3yJbTATAM OCBOCHUSI JUCHUIIMHBI

[Tpouecc n3yueHus: AMCUUILIMHBI HampaBjieH Ha (JOPMUPOBAHUE CIEAYIOIUX KOMIIETEHIUH:

— OIIK-7 ciocoOHOCTBIO YYUTHIBAaTh COBPEMEHHBIC TCHICHIIMH PA3BUTHS JJICKTPOHUKH, H3ME-
PUTENHHOM W BBIYMCIUTEILHON TEXHUKH, HWHPOPMAITMOHHBIX TEXHOJIOTHH B CBOCH MpodeCcCHOHATBLHOMN
JIeATEIbHOCTH;

B pesynbraTe n3ydeHus IUCUUIIMHBI CTYIEHT JOJKEH:

— 3HATh MHUPOBOW ypOBEHb, COBPEMECHHBIC TCHICHIINN PAa3BUTHS U OCHOBHbBIC (DU3MUYECKUE SIB-
JICHUSI, OMpeAesIonIue paboTocnocoOHOCTh U A(P(HEKTUBHOCTh YCTPOUCTB IMOIYIPOBOTHUKOBOM CBETO-
TEXHUKH

— yYMeTb MPOBOJUTH OIEHKY OCHOBHBIX IApaMETPOB W YUUTHIBATH COBPEMEHHBIC TEHACHIIMU
Pa3BUTHS YyCTPOUCTB MOJIYIIPOBOJHUKOBOW CBETOTEXHUKH IPH MPOEKTUPOBAHUHI

—  BJAaJeTh METOJAMM pacu€Ta, MOJCIMPOBAHUS U UCCIEAOBAHNA HA COBPEMEHHOW KOHTPOJIBHO-
W3MEPUTEIBLHON U BBIYUCIUTEIIBHON TEXHUK

4. O0beM TMCHUIIMHBI U BUAbI y4e0HOI padoThl
OO0m1ast TpyI0EMKOCTh AUCIUIUTMHBI COCTaBIIsIET 5.0 3aU€THBIX €IMHUIIBI U TIPEJICTaBICHA B Ta0JIM -

%Zgﬁlld.ua 4.1 — TpynoeMKoCTh JUCIUILINHBI
Buapl yueOHOI AeSITEIIBHOCTH Bcero yacos CemecTpsl
7 cemecTp
AynuTopHbIe 3aHATHS (BCETO) 92 92
Jlexuun 36 36
JIaGoparopHble paboThI 56 56
CamocTosiTenbHas padboTa (Bcero) 52 52
OdopMieHrE OTYETOB IO JTAOOPATOPHBIM paboTam 44 44
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[TpopaboTka JIEKITMOHHOTO MaTepraia 8 8
Bcero (0e3 ax3aMeHa) 144 144
IToaroroBka 1 caya sK3amMeHa 36 36
OO6miast Tpy1I0€MKOCTh 4 180 180
3avetHbie EnuHUIBI 5.0 5.0
5. Conepxxanue I1MCUMILIHHBI
5.1. Pa3nenbl AMCUMILIMHBI M BUABI 3aHATHI
Pazniensl TUCIUIUTAHEI ¥ BUBI 3aHATHN PUBEACHBI B Ta0muiie 5.1.
Tabmumma 5.1 — Pa3enbl AUCIUTUIMHBI U BUBI 3aHITHI
2]
= 2
:
¥ g - o
& = 8 g 2
= 2 : | 3¢ 5 2
=4 2 =
HazBanus pa3nenoB IuCIUTITHHBI 2 Z 5 g § & %
= S = 5 o S 2
& o) o9 84 =
= = A 38 o)
] Q ~ (SR
O o
= 2
@)
7 cemecTp
1 ITapametpel u xapakrepuctuku CHUJJ 4 14 9 27 OIIK-7
2 ®usuka padotel CUJL 8 6 5 19 | OIIK-7
3 [1onynpoBOJHUKOBBIE MAaTEPUAIIBI Il U3TO- 4 4 5 13 OIIK-7
toBierus CHUJI
4 MeToap! NOTy4YEHHS MOTYIPOBOIHUKOBBIX 4 4 5 13 OIIK-7
ctpykryp s CUJL
5 N3nyyaromue yumbl (KPUCTAIIIBI) 4 4 5 13 OIIK-7
6 KOHCTpYKIIMU W TEXHOJIOTUM U3TOTOBJICHUS 9 19 OIIK-7
cnujg
7 Heratusnsie 3¢ ¢pexts B CHUJ] 4 5 13 OIIK-7
8 Mznenust noiaynpoBOJHUKOBOW CBETOTEXHU- 9 21 OIIK-7
KH, KITacCU(pUKAIHs, 0COOCHHOCTH MMPUMEHE-
aust CUJ
9 Bomnpock! opranuzanuu pa3padboToK U HOP- 2 4 0 6 OIIK-7
MaTUBHO TE€XHUYECKas TOKyMEHTaIUs
Hroro 3a cemectp 36 56 52 144
Uroro 36 56 52 144
5.2. Conep:xanue pa3aesioB TMCUMILIMHBI (110 JEKIHIM)
Copeprkanue pa3ienoB TUCIUILIAH (TI0 JICKIHSAM) IPUBEACHO B Tabmuiie 5.2.
Tabmuma 5.2 - ConeprkaHue pa3ieoB AUCHUILUIMH (T10 JICKITUSIM)
3 z S
T
Copeprkanue pa3/esioB TUCHUIITAHBI IO = >
Ha3Banus pa3zgenos Aep pasi AC z 5 =3 %
JEKUUAM 8 g 2
X 8 =
a Q2
= S
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7 cemecTp

1 [TapaMeTphl U XapaKTEPUCTUKU
cna

BAX — paOouuii npsiMoil TOK U npsMoe
najJieHue HapsDKEeHUsl, pacceuBaeMast
MOIIHOCTh ¥ MOIITHOCTH (IIOTOK) U3ITy4e-
Hus. CriekTpalibHas XapaKTepUCTHKA,
CHJIa CBETa, luarpaMMa HarpaBJIeHHOCTH
U3ITy4eHUsl, CBETOBBIXO. MeTobl n3Mme-
peHus u 00paboTku pe3ynbraToB (BAX,
BTAX u ap.)

HUroro

OIIK-7

2 ®usuka padotsr CUJL

P-n niepexopn, ero sneprernueckue nua-
rpaMMbl B PaBHOBECHOM M HEPaBHOBEC-
HOM cocTOossHUM.OOCTHEHHBIHN CII0M, dJIeK-
TPUYECKHE TOJS B 00CTHEHHOM CIIOE.
Peskuii 1 nmaBHBIN p-n niepexoasl. Toi-
muHa ooeqHenHoro cios. KonraktHas
Pa3HOCTh OTEHILIUAJIOB.

OOpaTHBI# TOK p-n Mepexo/ia, ero COCTaB-
nsiromue. BAX p-n nepexona. Mnxeknus
HocuTenel 3apsiaa. ['erepornepexopl U UX
30HHBIE AUarpamMmbl. PexkomOuHanus, ee
MexaHu3Mbl. CKOpOCTh peKOMOMHALINY U
BpEMS KU3HU HOCUTENEH 3apsiaa. U3my-
yaresiabHas pekoMOuHaIus. CBETOBBIBO
U3 KpUCTaia.

Htoro

OIIK-7

3 [ToynpOBOAHMUKOBBIE MaTEPUATIBI
11st u3rotosienust CUJ|

Apcennn ramuus (GaAs), TBEpbIe
pactBopsl AIIIBV, nutpuaer AIIIN, u np.
3oHHas cTpykTypa. OCOOEHHOCTH PEKOM-
OMHAIMM B HEMPSAMO30HHBIX MOIYIIPO-
BOJHMKAX. /[BOMHBIE r€eTEPOCTPYKTYpHI U
CBEPXPEILIETKH.

HUroro

OIIK-7

4 Metoapl OTy4YEHUS
HOJTYIPOBOAHUKOBBIX CTPYKTYp AJIS
Cnuna

Huddysus npumeceid, sxuaxodazopas
AMUTAKCHS, SITUTAKCHAIbHOE HapalBa-
HUE U3METATIOOPTaHUYECKUX COCIHHE-
HUI,MOJIEKYJIIPHO ITy4YKOBAast AU TAKCHSI.
Oco0eHHOCTH NPOLECCOB, TOCTPOCTOBAS
o0OpaboTka.

HUroro

OIIK-7

5 Uznyuaromye yumsl (KPUCTAIIIBI)

Turb! akTrBHON 00MacTH (p-n-MEepexo,
reTepornepexo, JBOMHas reTepOCTPYKTY-
pa). [lnanapusiit uun, «Flip-chip», BepTH-
KaJbHBIAYUM). TOMOJIOrHsI OMUYECKUX
KOHTaKTOB.MeTo/1bl TOBBIILIEHUS CBETO-
BbIXOJIa (CTPYKTYpHU3allHsl CBETOBBIBO/IS-
11el MOBEPXHOCTH, 3epKkaina bparra)

HUroro

OIIK-7

6 KoHCTpyKITUU U TEXHOJIOTHHI

Tune! kopycoB CU/I. ITocanka kpucran-

OIIK-7
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n3roroBieaus CHUJI

Jia Ha TCILJIOOTBO/, pa3BapKa BLIBOAOB,
CBCTOBBIBOJAIIAA JIMH3A.

Hroro
7 Heratunbie 3¢ dexts B CUJL Pacrexanue Toka, «cTom»-cion. Dddext OIIK-7
«CTSTUBAHMS TOKA, BIMSHUE TOMOJIOTUU
KOHTAaKTHOM MeTaiu3anuu. Biausaue
BHEITHUX (haKTOPOB Ha XapaKTEPUCTUKU
CHJI. derpananus XapakTepUCTHK U Ma-
paMeTpoB.
Hroro
8 N3nenus nosynpoBOTHUKOBOM Kinaccudukanus, o0coOeHHOCTH TPUMEHE- OIIK-7
CBETOTEXHHUKH, KIIacCUpUKaIus, nus CJI.
HHOCTH IPUMEH
ocobennoctu npumenenus CHUJ] Vroro 4
9 Bormpocs! opranuzanuu pa3paboTok | Bompocs! opranuzanuu pa3paboTok u OIIK-7
Y HOPMAaTHUBHO TEXHHYECKas HOPMATHBHO TEXHUYECKAs JOKYMEHTAIIHS
KyMEHTAaIIUS
AOKyMeHTal Hroro 2
Hroro 3a cemectp 36

5.3. Pa3aenbl AUCHUINIMHBI U MEKIMCHUIITIMHAPHBIE CBSI3H € 00ecneYnBalOIMMHM (TPeIblyIIMH)

U o0ecnieynBaeMbIMU (MOCJIEAYIONIMMH) JUCHUILIHHAMHA

Paznensl TuCHUIUIMHBL M MEXIUCHUIUIMHAPHBIE CBSI3U C 00ECIEUMBAIOIIMMHU (MIPEABIAYIIUMHU) U
o0ecrieuyrBaeMbIMH (TIOCIIEAYIOIIMMHI) TUCIMIIMHAMU NIpe/ICTaBlIeHb! B Tabmuue 5.3.
Tabmuua 5.3 - Pa3nens! AUCHUIUIMHBI M MEKIUCLMITIMHAPHBIE CBSI3U

HanmeHnoBanue JUCIAIINH

Ne pazaenoB qaHHOW MUCHIMIUIAHEL, 1711 KOTOPBIX HEOOXOIMMO U3YUCHHE

O6GCHC‘II/IBaIOIJ_[I/IX 1 00CCIIeYNBACMBbIX JUCHUIIINH

1

2 3 4 5 6

7

8 9

[IpenmecTByronme qUCUUILIMHBI

1 U30panHbIe 171aBbl (PU3UKH
TBEP/IOTO Tea

+

2 NHrerpanpHble yCTpOiiCcTBa
PaaMONIEKTPOHUKHU

3 Marepuaibl 1 KOMIIOHEHTHI
JJIEKTPOHHBIX CPENCTB

4 OnrTnyeckue CBOMCTBA
TBEPIBIX TEI

5 TeopeTnyeckue OCHOBBI
TEXHOJIOTUU PAJANOIJIEKTPOH-
HBIX CPENCTB

6 TexHonorus IMpoOu3BOACTBA
OJICKTPOHHBIX CPCACTB

7 dusuka noIynpoBOJHU-
KOBBIX CTPYKTYpP

8 OU3NKO-XUMHUYECKUE OCHO-
BbI TEXHOJIOTHH YJIEKTPOHHBIX +
CpelCTB

9 ®du3nYecKue OCHOBEI MH- +
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KpO- 1 HAHOJJICKTPOHHUKH

[Tocnenyromue TUCHUIIITUHBL

1 KoncTpynpoBaHue 1 TEXHO-
JIOTHS MUKPO- M HAHODJICK- + + +
TPOHHBIX CPEJCTB

5.4. CooTBeTCcTBHE KOMIIETEHIMI, (POPMHUPYEMBIX NPU U3YYECHUH IMCUMILVINHBI, 1 BUAOB 3aHATHH
CooTBeTcTBHE KOMIETEHIUH, (HOPMUPYEMBIX MPH HM3YyYECHUH AWCIUIUIMHBI, W BHJIOB 3aHATUN
MpeICTaBJICHO B Tabymiie 5.4
Tabmuna 5.4 — CooTBETCTBHE KOMITETEHITNI U BUJOB 3aHATUN, (HOPMUPYEMBIX MPU U3YUECHUU TUCIUTLIH -
HBbI

Bunwl zagstuin

DOpMBI KOHTPOJIA

Komnerenuuun

Jlexuun
+ | JlabGopaTopHbIie pabOThI
+ | CamocTrosiTenbHas pabota

OIIK-7 + Ox3amen, OTyer mo nmadboparop-

HOM paboTe

6. UnTepakTHBHBIC MeTOAbI U (GOPMBI OPraHU3aALNH 00yYeHUs
He npenycmorpeno PYII

7. JlabopaTtopHbie padoThl
HaunmenoBanue nabopartopHbIx padoT npuBeaeHo B Tadbmune 7.1.
Tabmuna 7. 1 — HamMmeHoBaH#e J1aOOpaTOPHBIX padboT

8 Y =
= > 0O
HaszBanus pasnenon HaumenoBanue nabopaTtopHbIX padboT - &5
= if
2 o' 2
- S *
7 cemecTp
1 [TapameTphl U XapaKTEPUCTUKH N3mepenue u 00paboTka mapaMeTpoB 6 OIIK-7
cnj BOJIbTAMIIEPHOMN XapaKTEPUCTUKU

CU /1. M3yuenue TeMrepaTypHoOil 3aBUCH-

MocTtu BAX.M3MepeHne cBeToBOro moTo-

ka, crtel cBeta 1 KCCCU . Mccnenona-

HUE TeMIIepaTypHOI 3aBUCUMOCTH CHJIbI

ceera CUJI

N3mepenne crieKkTpalbHON XapaKTepH- 4

ctuku CHU/I, onpenenenue BETOBOM TEM-

neparypsl, KOOpaAuHaT LBeTHOCTH. M3Mme-

peHue KaH/ied-aMIIepHON U JIFOMEH-

amnepHoi 3aBucumoctu.Onpeenenme

KIIJI u cBeTOBBIXOAA

BAX .MomHocTs (10TOK) n3inydeHus.Cu- 4

J1a CBeTa, JuarpamMmma HarpaBJIeHHOCTHH3-

CornacoeaHa Ha noprane Ne 19463 7



nydenus. CieKTpajabHas XapaKTepUCTH-
ka.MeTobl u3MepeHust U 00padoTKH pe-
3ynbTaToB (BAX, BTAX u n1p.)

HUroro

2 ®usuka padotsr CUJ|

P-n nepexox u ero sHepreTuyecKue aua-
rpamMMbl. BAX p-n nepexona.Muxekuus
HocuTenensapsaa.M3nyuarenbHas peKkom-
OounHarusi. CBETOBBIBOJ U3 KPUCTAJLIA.

Hroro

OIIK-7

3 [HonynpoBOTHUKOBBIE MaTEPUATIbI
qutst narorosiennst CUJ

GaAs, AIIIBV, AIIIN u ap.30HHast CTPyK-
Typa./[BOMHBIE TeTEPOCTPYKTYPHI U
CBEPXPEIIETKHU.

HUroro

OIIK-7

4 MeToap! NOTy4YEHUS
MOJTYTIPOBOJHUKOBBIX CTPYKTYp ISt
cnj

Huddysus npumeceit. Kunkodaszonas
ANUTAKCHU. DMUTaKCHAIbHOE HapalluBa-
HUE U3METAJIOOPTaHUYECKUX COEIHHE-
HUWA.MOJTEKYIIpHO ITyYKOBask SIIUTAKCH-
1.0co0eHHOCTHU MPOLECCOB, HOCTPOCTO-
Bast 00paboTKa

Hroro

OIIK-7

5 M3nyyaromue 9umbl (KPUCTAILITHI)

Tunbel akTuBHOM oOnactu.llmanapHbIi
yurl, «Flip-chip».Beptukansusiit yun. To-
MOJIOTHSI OMUYECKUXKOHTAKTOB.MeTo b1
MOBBILLIECHUS CBETOBBIXO/IA.

Htoro

OIIK-7

6 KOHCTpYKIIMH B TEXHOJIOTUH
uzrotoBieHus CUJ{

N3mepenne kaHaen-aMIIepHO Xapakre-
puctuku CHUJI pa3Hbix koHCcTpykumid.Mc-
CJIEIOBAaHNEAITUTUBHOCTU CBETOBBIX Xa-
PAKTEpUCTUK CBETOAUOIHBIX YCTPONCTB:
KJIaCTEPhl, MATPHULIBI

Tuns! kopyco CJI.MoHTax kpucrauia
Ha Ter100TBo.CBapKa IpOBOJIOKON KOH-
TaKTOB KpHUCTaJuia U Kopiyca.CrocoObl
repMeTH3anuu Kpucrauia.CBeTOBBIBOIS-
as JI1H3a

Htoro

OIIK-7

7 HeratuBusie 3¢ dexts B CHJ|

Pactexanue Toka, «cTom»-ciaou. IPPexT
«CTATUBaHMS» TOKa.BinsiHue Tononoruu
KOHTaKTHOM MeTajuIM3auuu. BiousHue
BHEIIHUX (DAaKTOPOB Ha XapaKTEPUCTHKH
CU/. Jerpanamus XapakTepUCTHK U Ma-
pameTpoB.

HUroro

OIIK-7

8 Nznenus nosynpoBOJHUKOBOM
CBETOTEXHUKH, KJIaCCUPUKAIKS,
ocobenHoctu npumenenust CUJJ

W3MepeHne cBETOBBIX XapaKTEPUCTUK
CU /] npo’keKTOPHOTO THUIIA.

Krnaccuguxkanus, 0coOEHHOCTH TpUMEHE-
aust CUJL

OIIK-7
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Utoro

AOKYMCHTAalUA

9 Bonpock! opranu3anuu pa3padoTok
Y HOPMaTHBHO TEXHUYECKas

TOK

N3yyeHne HOpMaTUBHO-TEXHUYECKOH J10- 4
KyMEHTAIMM [IPU OpraHu3aluu pa3pado-

OIIK-7

Hroro

Hroro 3a cemectp

56

8. IIpakTuyeckue 3aHATUSA (CEMUHAPDI)
He mpenycmorpeno PYII

9. CamocrosiTesibHasi padoTa
Bunsl camocTosiTenbHOIM paboThl, TPYAOEMKOCTh U (hOpMUpPYEMbIe KOMIIETECHIIUU MTPEICTABICHHI B

tabmune 9.1.
Tabmuia 9.1 - Bugsl caMoCTOSTETbHON paboThI, TPYIOEMKOCTh M (POpPMHUpPYEMbIe KOMIIETCHLIUU
3 @]
= z £
Q ==
. 2 o T
Bunael camocrosTensHON = > 0
Hassanus paznenon S 2 5 DopMbI KOHTPOJIS
paloTEI L s 2
=X g =
& o2
= S
7 cemecTp
1 TTapameTpsl 1 [TpopaboTka JIEKITMOHHOTO 1 OIIK-7 Otyet no 1aboparopHoOn
xapakrepuctuku CU/J Marepuaia pabote, Dx3aMeH
OdopmieHre 0TYETOB 10 8
nabopaTopHBIM paboTam
UTtoro 9
2 ®wusuka padbotel CUJ[ | [IpopaboTka JICKITMOHHOTO 1 OIIK-7 Otyet mo maboparopHOn
Marepuaia pabore, DKx3aMeH
OdopmiieHre 0TIETOB TIO 4
naboparopHbIM paboTam
HUtoro 5
3 IlonynpoBonuukoBbie | [IpopabGoTka JIEKITMOHHOTO 1 OIIK-7 Otyet no 1aboparopHoOn
MaTepuaibl s MaTepuana pabote, DKx3aMeH
nsrotonnerns CHJL OdopmiteHre 0TIETOB 1O 4
JabopaToOpHBIM paboTam
Hroro 5
4 MeTtozp!l IOJTy4EeHUS [IpopaboTka TeKIIHOHHOTO 1 OIIK-7 Otuer no 1abopaTtopHOH
MOy TIPOBOTHUKOBBIX MaTepuana pabote, DKx3aMeH
cTpyktyp ans CHJ OdopmiieHre 0T4ETOB 1O 4
nabopaTopHbIM paboTam
Hroro 5
5 Uznyyaroiue uynmsl [IpopaboTka JIEeKIIMOHHOTO 1 | OIIK-7 Otuer no 1aboparopHOH
(kpucTab) Marepuaa pabote, DK3aMeH
OdopmiteHre 0TIETOB TIO 4
nabopaTopHbIM paboTam
Htoro 5
6 Koncrpykiuu u [IpopaboTka JIeKIIMOHHOTO 1 | OIIK-7 Otuer 1o 1aboparopHOH
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TEXHOJIOTUU MaTepuana pabote, Dx3aMeH
msrorornerma CHJ| OdopmiieHre 0TYETOB 110 8
J1abopaToOpHBIM paboTam
Utoro 9
7 Heratusuble 3¢ ekt B | [IpopaboTka JIEKIMOHHOTO 1 OIIK-7 Otuet o nabopaTopHoO
cua Marepuaia pabote, DKk3aMeH
OdopmieHre 0TYETOB T10 4
J1abopaToOpHBIM paboTam
HUtoro 5
8 Uznenusa IIpopaboTka JIEKIIUOHHOTO 1 OIIK-7 Otuet o nabopaTopHoOH
MOJTYTPOBOJHUKOBOM Marepuasa pabote, DKx3aMeH
CBCTOTCXHMKH, OdopmiieHre 0T4ETOB 110 8
K npuKanus
naccupuiai, nabopaTOpHBIM paboTam
0COOEHHOCTH
npumenenns CHUJ{ Hroro 9
Hroro 3a cemectp 52
TlonaroroBka u caaya dK3a- 36 DK3aMeH
MeHa
Hroro 88
10. KypcoBasi padota (mpoekr)
He npenycmorpeno PYII

11. PeiiTuHroBasi cucremMa AJISl OHEHKH yCII€BA€EMOCTHU CTYACHTOB

11.1. baajbHble OLEHKH JJIS 3JIeMEHTOB KOHTPOJISI
Tabmuma 11.1 — banipHbIe OLIEGHKH JUTSI JIEMEHTOB KOHTPOJISI

. . MaxkcuManbHbIN
o MaxkcuManbHBIN MaxkcuMalibHBIN
DneMeHThl yueOHOit 0as 3a mepuo Bcero 3a
6amn Ha 1-yto KT ¢ | Gamn 3a mepuon
IESITSIbHOCTH mexny 2KT u na cemMecTp
Hayana ceMectpa | mexay 1KT u 2KT
KOHEII ceMecTpa
7 cemecTp
OTuet no nmabopaTopHOii 30 20 20 70
pabote
Hroro makcumyM 3a nepu- 30 20 20 70
Oon
OK3aMeH 30
Hapacraromum utorom 30 50 70 100
11.2. IlepecyeT 62J1710B B OLIEHKHU 32 KOHTPOJIbHbIE TOYKHU
[TepecueT OamIoB B OLIEHKH 32 KOHTPOJIbHBIC TOUKH MIPEICTaBICH B Tadmuie 11.2.
Tabmuma 11. 2 — [TepecueT 6AJIJIOB B OIICHKH 32 KOHTPOJIbHBIC TOUYKH
bannbl Ha 1aTy KOHTPOIBHON TOUKHU Ouenka
> 90% oT MakcuMabHON cyMMbI OamioB Ha naty KT 5
Ot 70% 1o 89% oT MakcuMaIbHOM cymMMbl OaisioB Ha naty KT 4
Ot 60% 1o 69% ot makcumasbHOM cymMmbl OaiioB Ha Aaty KT 3
< 60% oT MakcuMaabHOU cyMMbI OauioB Ha naty KT 2
10
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11.3. IlepecyeTr cyMMBbI 02/1710B B TPAAULHOHHYIO M MEKITYHAPOIHYIO OLCHKY

[TepecueT cymmbl 6aJIIIOB B TPAAULIMOHHYIO U MEXIYHAPOIHYIO OLIEHKY MpEACTaBiIeH B TaOiuLe
11.3.

Tabmuma 11. 3 — IlepecueT cyMMbl 0JJIOB B TPAAMIIMOHHYIO M MEKTYHAPOIAHYIO OLICHKY

Hrorosas cymma 6aisos,

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

9K3aMeH

5 (OTIMYHO) (3a4TEHO) 90 -100 A (0TJIMYHO)
85 -89 B (ouenb xoporiiio)

4 (xopo1io) (3a4TeHO) 75 - 84 C (xopor1o)
10-74 D (ynoBnerBopuTeabHO)
65 - 69

3 (yZIOBJIETBOPUTENHHO) (3aYTEHO) 60 - 64 P ———
2 (seyROBICTBOPHTENSHO) (HE Hwxe 60 6ammos F (HeynoBneTBOpHUTENIHHO)

3a4TEHO)

12. Y4yeOHO-MeTOANYeCKOEe 1 HHPOPMALMOHHOE 0OecreyeHre JUCHMIIMHbI

12.1. OcHoBHas JuTEpaTypa

1. Caeroamop! U CBETONMOIHBIC ycTpoiicTBa: YueOHoe mocobue / Conmatkun B. C., Bunucos

A. A, Tyes B. M. - 2016. 40 c. [Dnexkrponnsii pecypc] - Pexum npocryna:
https://edu.tusur.ru/publications/5954, nara o6pamenus: 06.05.2017.

12.2. lonostHUTEILHAS JIATEPATYpa
1. TlomympoBOOHMKOBas CBETOTEXHHKA: Y4eOHOe MocoOHe Al CTYIEHTOB, OOYydYarOLIMXCs IO
HanpasyieHHio moarotoBku 211000.62 — KoHcTpynpoBaHHe U TEXHOJIOTHUS 3JIEKTPOHHBIX cpeacTB / Tyes
B. U., Conpatkun B. C., BunucoB A. A. - 2015. 46 c. [DnexrtpoHHbI pecypc]| - Pexxum nocryna:
https://edu.tusur.ru/publications/5458, nara o6pamenus: 06.05.2017.

12.3 YueOHO-MeTOAHYECKHE MOCOOUS

12.3.1. O6s3aTe/ibHbIE Y4eOHO-MeTOAMYEeCKHE MOCOOUs

1. TexHomorus HM3rOTOBJIEHHS CBETOAMOAHBIX KPHUCTAIIOB: Y4eOHO-METOAUUECKHe yKa3zaHUs
JUTSL BBITIOJTHEHUS TabopatopHbix padot / Connatku B. C., Psnonosa 10O. B. - 2017. 16 ¢. [DnekTpoHHBIH
pecypc] - Pexxum moctyna: https://edu.tusur.ru/publications/6826, nara obpamenus: 06.05.2017.

2. TlpoexTupoBaHUE CBETOAMOIOB U CBETOTEXHUYECKUX YCTPOUCTB: YUeOHO-METOINYECKUE YKa-
3aHMS NI BBIMIOJIHEHUS J1abopaTtopHbIX padoT / Psmonosa FO. B., Connatkun B. C. - 2017. 16 c. [Dnek-
TPOHHBIN pecypc] - Pesxum noctyna: https://edu.tusur.ru/publications/6765, nara obpamenus: 06.05.2017.

3. TlonynpoBoIHUKOBBIE HAHOTETEPOCTPYKTYpPHI: MeTonndeckre ykazaHus IO CaMOCTOSITEIbHON
pabote / Commarkun B. C., KamenkoBa B. C. - 2017. 13 c. [DnekTponHbIi pecypc] - Pexxum gocryma:
https://edu.tusur.ru/publications/6807, nara oopamenus: 06.05.2017.

12.3.2 YuyeOHO-MeTOAMYECKHE TOCOOUS ISl JIUI[ ¢ OTPAHUYEHHBIMH BO3MOKHOCTAMU 310POBbSA

Y4eOHO-MeTOqUECKHe MaTeprabl sl CAMOCTOSTEIBHON U ayTUTOpHOM paboThl 0Oydaromumxcs
U3 4YKCcia UHBAJIUAOB NPEIOCTaBIAIOTCA B (opMax, aJalTUPOBAHHBIX K OTPAHUYEHUSIM HX 310pOBbS U
BOCIIPUSTUS UH(OPMAITUH.

JLast U1 ¢ HapylIeHUsIMM 3peHus:

- B (hopMe IIEKTPOHHOTO TOKYMEHTA;

- B IeYaTHON (hopMe YBEITMUEHHBIM MIPUGTOM.

JList M1 ¢ HApYLIeHUsIMH cJIyXa:

- B (hopMe IIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHoOU (hopme.

JIst i1 ¢ HApYLIeHUSIMH ONIOPHO-ABUTaTeJILHOIO annapara:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;
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- B Ie4aTHOU hopme.

12.4. ba3pl JaHHBIX, HH(POPMALMOHHO-CIIPABOYHbIEC, IOMCKOBbIE CHCTEMBbI B Tpedyemoe
nporpamMMHoe odecreyeHne

1. Hayuno-oOpa3oBatenbnblii mopran TYCVYP https://edu.tusur.ru/

2. Hayunas snextponHas 6ubnuotexa http://elibrary.ru/

13. MarTepuajibHO-TEXHHYeCKOe o0ecredyeHue QU CHUNINHbI
13.1. O6mue TpedoBaHNS K MATEPHATbHO-TEXHUYECKOMY O0ecreYeHU 0 TN CHUTITHHbI

13.1.1. MaTepuabHO-TEXHMYECKOe 0O0ecrevyeHue /sl JIEKIMOHHbIX 3aHATHH
Jlns mpoBeieHus 3aHATUH JIEKIIMOHHOTO TUIIA, TPYIIIOBBIX M MHIAWBUYaJIbHBIX KOHCYJAbTALIUH, TE-
KYILETro KOHTPOJISl M IPOMEXKYTOUHOM aTTecTallui UCIIOIb3yeTCsl yueOHas ayIuTopusi, C KOJIMYECTBOM I10-
CaJI0YHBIX MECT He MeHee 22-24, 000opyloBaHHAs JOCKOM M CTaHAApTHOH yueOHo#l meOenbto. MMeroTes
HaIJIAHbIE TOCOOMS B BUJIE MTPE3CHTALIMI 110 JIEKIIMOHHBIM pa3/iesiaM TUCIUITIHHBI.

13.1.2. MaTtepuaJbHO-TEXHHYECKOe o0ecnedyeHne I JadopaTopHbIX pador

s npoBeneHust 1a00paTOPHBIX 3aHATUN UCHONB3YeTCs JlabopaTopus PU3NUECKUX OCHOB MUKPO-
U HaHOBJICKTPOHMKH, pacrojioxkeHHas no aapecy 634050, Tomckas obGmnacts, . Tomck, np-T JlenuHa, .
40, 3 srax, aya. 316. CoctaB 00opynoBaHMs: YCTaHOBKA JIJISl U3MEPEHUS CIIEKTPATIbHBIX XapaKTePUCTUK
doto u snexTpomoMuHecteHuy (1 mrt.). YcraHoBKa il KOMIUIEKCHBIX M3MEPEHUH XapaKTePUCTUK CBE-
TOMUOAHBIX TeTepocTpyKTyp (1 mT.). Bonmbrmerpsr B7-20 (2 mit.), B7-21 (3 mt.), B7-23, B7-34. U3mepu-
tenu umnenanca E7-14, J12-22, J12-22/1, J12-42, J12-47, J12-76, X1-47. Uctounuk nutanus b5-43, b5-44.
Jluneiinprit uctounuk nmutaaus HY3003 (2 mt.). Mukpockorn MBC-9 (2 mir.), MUM-7 (2 mT.). MoHOXpO-
matopsl JIMP-4 (2 mit.), MYM (2 mrt.). Octmmorpad C1-72 (2 mr.). II9BM DURON 800 (3 mrt.). [ud-
pooit mynsTuMeTp APPA 103. I{udposoit ociimmtorpad GDS -806S (4 mit.). Cnekrpomom 204. Bekrop-
HBIN aHanu3atop 1eneit «0630p-103»

13.1.3. MaTepuaJbHO-TeXHHYECKOe 0O0ecIedeHue I CaMOCTOATEIbHOH padoThl
s camocrosTenbHOU paboThl UCHOJB3YeTCs yueOHas ayauTopusi (KOMIBIOTEPHBIN Kjacc), pac-
nonoxkeHHast o aapecy 634050, r. Tomck, np. Jlenuna, 40, 2 stax, aya. 233. CoctaB 00OpyAOBaHUS:
yueOHast mebenb; kommbloTepsl kiacca He Hike [I9BM INTEL Celeron D336 2.81T1. - 5 miT.; KoMmbio-
tepol noakmtoueHbl k ceth UHTEPHET u oOecreunBarOT AOCTYN B AJIEKTPOHHYIO HH()OPMALIMOHHO-
00pa3oBaTeIbHYIO Cpely YHUBEPCHUTETA.

13.2. MaTepuajibHO-TeXHHYECKOe o0ecnedeHne JUCHUIITHHBI VIS JIMI ¢ OTPAHHYCHHBIMU
BO3MO’KHOCTSAIMH 3710POBbSI

OcBoenne nucuuruinHbl gunamMu ¢ OB3 ocyiecTBiIseTcsl ¢ UCONb30BAHUEM CPEICTB 0O0yUeHUs
00II1ero U CIeUaIbHOI0 Ha3HAYCHUS.

[Tpu oOy4eHUH CTYACHTOB ¢ HAPYHIEHUSIMHU CJIyXa MPEIyCMOTPEHO MCIOIb30BaHUE 3BYKOYCHIIH-
BAIOIICH amnmapaTypbl, MYJbTUMEIUUHBIX CPEACTB M JPYTrUX TEXHUYECKUX CPEJICTB IpHUEMa/TIepeaadn
yaeOHOI MHpOpMAIMK B TOCTYIMHBIX (popMax JUisi CTYACHTOB C HAPYIICHUSMHU CIyXa, MOOUIBLHOU CHCTe-
MBI OOY4eHHsI JUIsl CTYACHTOB C MHBATUAHOCTHIO, MOPTATUBHOM MHAYKIITMOHHOW CHUCTEMBI. YueOHas ay/u-
TOpHSl, B KOTOPOMl 00ydaroTCsl CTYACHTHI C HAPYIICHUEM CIyXa, 000pyIOoBaHa KOMITBIOTEPHON TEXHUKOM,
ayIMOTEXHUKOW, BUJCOTEXHUKOW, SJIEKTPOHHON TOCKOM, MYJIbTUMEIUIHON CUCTEMOM.

[Tpu 0OydeHUH CTYACHTOB ¢ HAPYLIEHUSIMU 3PEHUSIMU MTPEAYCMOTPEHO UCIIOIBL30BAHUE B JIEKIIH-
OHHBIX M y4EOHBIX ayIUTOPHUSAX BO3MOXXHOCTH MPOCMOTpA YAAJECHHBIX OOBEKTOB (HAIpUMEpP, TEKCTa HA
JIOCKE WJIM CJIaiiJla Ha HKpaHe) MpU MOMOIIY BUIEOYBEINYUTENEH 17151 yIaJIEeHHOTO TPOCMOTpa.

[Ipu oOydeHHH CTYJIEHTOB ¢ HAPYIUIEHUSIMH ONMOPHO-IABUIaTEJbLHOI0 ANMAPATA HCIOJB3YIOTCS
aJbTEpPHATUBHBIE YCTPONCTBA BBOJAA MH(GOpPMAIUU U JAPYTrUe TEXHUYECKUE CPEICTBa MpUeMa/mepenadn
yueOHOM mHbOpPMAIMK B HOCTYNHBIX (OpMax I CTYACHTOB C HApYIIEHUSMH OMOPHO-ABUTATEIHLHOTO
amnmapara, MOOMIIEHOM CUCTEMBbI OOYUEHUS TS JIFOJIEH ¢ MHBAIHMIHOCTBIO.

14. ®oHa OLEHOYHBIX CPEACTB

14.1. OcHoBHbIE TPeOOBaHMS K (POHIY OLIEHOYHBIX CPEICTB U METOANYECKHE PEKOMEHIAUH
@DOH[ OIIEHOYHBIX CPEJCTB U THIIOBbIE KOHTPOJbHBIC 3aJaHMsI, UCTIOIb3yeMbIe I OLIEHKH Chop-
MHPOBAHHOCTH M OCBOECHUS 3aKPEIUICHHBIX 32 JUCIUIUIMHOM KOMMETEHUIHN MpU MPOBEACHUU TEKYIIEH,
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MPOMEXYTOYHOH aTTecTalluy 10 TUCIUIUIMHE PUBEICH B MPUIIOKEHUU K pabodeil mporpaMme.

14.2 Tp660BaHI/Iﬂ K q)OHJIy OLCHOYHBIX CPEACTB AJid JIUI ¢ OrPAaHUYCHHBIMUA BO3MOKHOCTSAMHA

310POBbA

I[HH CTYACHTOB C MHBAJIMJHOCTBIO IMTPEAYCMOTPCHBI JOIMMOJIHUTCIIBHBIC ONCHOYHBIC CPEACTBA, ICPC-
YCHBb KOTOPBIX YKa3aH B T36J'II/IHC.

TaﬁJmua 14 — Z[OHOIIHI/ITGJILHLIC cpeacrBa OuCcHUBaHMSA TJIA CTYICHTOB ¢ THBAJIUJIHOCTBIO

Kareropuu ctynenTos

BI/II[I)I JOIIOJTHUTCIBHBIX OLICHOYHBIX
CpeAcCTB

@DopMBbI KOHTPOJISI U OLIEHKU
pe3ynbTaToB 00y4eHUs

C napymeHusMu
ciyxa

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

[MpeumyIecTBEHHO MUCHMEHHAS
poBepKa

C napymeHusMu
3peHHUs

CobecenoBanue 10 BOIIPOCaM K 3a4eTy,
OIIpOC MO TEPMUHAM

[TpenMyIIeCTBEHHO yCTHAsI IPOBEPKA
(MHIMBUAYATIBHO)

C napymeHusMu
OIIOPHO-
JBUTATEILHOTO
anmapara

Pemenne MUCTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIC pa6OTBI, IIMCBbMCHHBIC
CaMOCTOSTENbHBIE Pa0OTHI, BOIPOCHI K
3a4eTy

HpeI/IMYI]_[eCTBeHHO JUCTaHIITMOHHBIMHA
METOAaMU

C orpaHUyYEHUSIMH 11O
O0IIEeMeTUITUTHCKIM
MTOKa3aHUSM

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

[IpenMy1iecTBEHHO IPOBEpPKA
METOJIaMH, UCXO/ISl U3 COCTOSTHUS
00ydJaronierocst Ha MOMEHT TPOBEPKHU

14.3 MeToau4ecKue peKOMEHIANMH 110 OLEHOYHBIM CPeICTBaM JIsl JIMI ¢ OTPAHNYECHHBIMH
BO3MOKHOCTSIMH 3/10POBb

Hns crynentoB ¢ OB3 npenycmarpuBaercst ocTynHas popMa MpeIoCTaBICHHS 3a/1aHUi OLIEHOY -
HBIX CPEJICTB, & IMEHHO:

- B IleyatHoi (opme;

- B IeYaTHOU (popMe C YBETUUEHHBIM MPUDTOM;

- B (hOpMe 3NIEKTPOHHOI'O IOKYMEHTA;

- METOJIOM YTEHUSI ACCUCTEHTOM 3aJIaHus BCIIYX;

- IIPEIOCTaBJICHNE 3aJJaHUsl C UCIIOJIb30BAaHUEM CYpPJIOTIEPEBOIA.

CryneHTaM C MHBJIWAHOCTBIO YBEJIIMYMBAETCS BPEMsl Ha IOJTOTOBKY OTBETOB Ha KOHTPOJIbHbBIE
BOTPOCHI. J[JIsl TAKMX CTYAEHTOB IpeIycCMaTpUBaeTCsl JOCTyMHas (popMa mpeaocTaBIeHUs] OTBETOB Ha 3a-
JTaHWs, @ UMEHHO:

- MMCbMEHHO Ha OyMmare;

- HabOp OTBETOB HAa KOMIIBIOTEPE;

- Ha0Op OTBETOB C MCIIOJIb30BAHUEM YCIIYT ACCUCTEHTA;

- IIPEJICTAaBICHUE OTBETOB YCTHO.

[Tpouenypa oueHUBaHUS PE3Yy/IbTATOB OOy4YEHHS] MHBAJIWIOB MO AUCLMILIMHE MpPEeAycMaTpUBaeT
npegocTaBieHue nHGopmauu B popMax, alaiTUPOBAHHBIX K OTPAHUYEHHUSM UX 310POBbsI U BOCHIPUSATHS
uHbOpMaIUK:

JL1s1 a1 ¢ HapyIIeHUsIMH 3PeHus:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B [e4aTHOU (hopMe yBETUYEHHBIM HIPUPTOM.

JLJ1s1 JIM1 ¢ HApYLIeHUsIMH CJIyXa:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHou opme.

JI1s1 1M1 ¢ HAapYLIEeHNsIMH OIIOPHO-ABUIATeJILHOIO aNapara:

- B (hOpMeE INIEKTPOHHOI'O TIOKYMEHTA;

- B IeyaTHoOU (opme.

[Tpu HEOOXOAMMOCTH 1711 OOYUAIOLIUXCS C MHBAIMIHOCTBIO MIPOLIEypa OLICHUBAHUS PE3YJIbTaTOB
00y4eHUs1 MOXKET MPOBOIUTHCS B HECKOIBKO ITAIOB.
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IIpuniaoxenue 1
MHUHHUCTEPCTBO OBPA3OBAHUA U HAYKHU P®
®enepanbHOe roCyIapcTBeHHOE 0I0/ZKeTHOEe 00pa30oBaTe/IbHOe yUpesk/ieHue BbIcIIero 00pa3oBaHus

«TOMCKUM TOCYJIAPCTBEHHBIN YHUBEPCUTET CUCTEM
VIIPABJIEHUA 1 PAIIMOSJIEKTPOHUKN»

(TYCVYP)
YTBEPXIAIO
[TpopekTtop mo yueGHOMI paboTe
I1. E. Tposin
«_» 20 T

®OHJT OLIEHOYHKIX CPEJCTB I10 YYEBHOUN JUCHUIIIMHE
IHorynpoBogHMKOBasi CBETOTEXHUKA

VYpoBeHs 00pa3oBaHus: BbICIIee 00pa3oBaHue - 0aKkaaaBpuaT

Hampasienue noaroroBku (cneruanbHOCcTh): 11.03.03 KoncTpynpoBanue u TeXHOJIOTHSI JIEKTPOHHBIX
CpelcTB

Hanpasnennocts (mpoduib): KoHcTpyupoBaHue U TEXHOJIOTHS HAHOIJIEKTPOHHBIX CPeICTB

®opma 00yueHUs: OUHASA

®akynbreT: PK®, PannokoHcTpyKkTOPCKUii pakyabTeT

Kadenpa: KYJIP, Kadenpa koHcTpyupoBaHusi y3J10B H JeTajieil paguod1eKTPOHHON annaparypbl
Kypc: 4

Cemectp: 7

YueOHs1ii man #Habopa 2014 rona
Pa3zpaborunku:
— Jonent xadp. POTOM B. C. Congatkux
— Crapumii npenogasarens kag. KY/IP C. A. Aptuies

Ok3aMeH: 7 ceMecTp

Tomck 2017
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1. BBenenue

®onp ouenounsix cpeacts (POC) sBuseTcs NpuiIokKeHHEM K padoyeil mporpaMMe AUCHUTUTAHBI
(MpakTUKM) U MpeacTaBiseT co00M COBOKYIMHOCTb KOHTPOJIbHO-U3MEPHUTENbHBIX MaTepUalIOB (THIIOBBIE
3a/auMl (3a/1aHusl), KOHTPOJIbHBIE PaOOThI, TECTHI U JIP.) U METO/IOB MX MCIIOJIb30BaHMS, TPETHA3HAYSHHBIX
JUIS U3MEPEHUs! YPOBHS IOCTUKEHUS CTYJJCHTOM YCTaHOBJIEHHBIX PE3y/IbTaTOB O0yUEHHUS.

®OC no pucuuruivHe (IPaKTUKE) UCHOJIb3YETCs MPU MPOBEICHUH TEKYIIEro KOHTPOJIS yCIieBae-

MOCTH U HpOMe)I(YTOqHOﬁ arTecTaluu CTYJACHTOB.

[Tepedens 3aKpeIICHHBIX 32 TUCHMILTMHON (PAaKTUKOM) KOMIIETEHIIUH MpuBeaeH B Tabmuie 1.
Tabmuna 1 — [lepedeHpb 3aKpEIUICHHBIX 33 TUCITUTIIMHON KOMIIETEHIIUN

Kon DopMyaHpOBKa KOMIIETEHLIUU

Otanbl GOpMUPOBAHUS KOMIIETEHLIUH

OIIK-7 CIIOCOOHOCTBIO YUYUTHIBATh COBPEMEHHBIC TEH-
JICHIIUW Pa3BUTHS DJICKTPOHUKU, U3MEPUTEITb-
HOM U BBIYUCIUTENLHON TEXHUKH, HH(OpMaLU-
OHHBIX TEXHOJIOTUH B CBOCH MpodeccuoHab-

HOM JCATCIIBHOCTH

JlomkeH 3HaTh MUPOBOM YPOBEHb, COBpE-
MEHHbIE TEH/ICHLIUN PA3BUTHS U OCHOBHbBIE
(bu3nyeckue SBJICHUs, ONpeAEIsIoIue pa-
60TOCIOCOOHOCTD U 3()(HEKTUBHOCTH
YCTPOMCTB MOIYIIPOBOJIHUKOBOM CBETOTEX-
HUKU;

Jlo/pKeH yMeTh IPOBOIUTH OLIEHKY OCHOB-
HBIX [IapaMETPOB U YYUTHIBATH COBPEMEH-
HbIE TEHACHIIUN Pa3BUTHUS YCTPOUCTB I10-
JyIIPOBOAHUKOBOM CBETOTEXHUKH IIPU
IIPOEKTUPOBAHUY;

JloipkeH BinaneTs METOAaMM pacdyeéra, Mo-
JICIIMPOBAHUS U UCCIICJOBAHNI Ha COBpE-
MEHHOH KOHTPOJIbHO-U3MEPUTEIILHON U
BBIYHCIIUTEIBHON TEXHUK;

OOmme XapaKTEpUCTHKU TOKa3aTeNie U KPUTEPUEB
NIPUBEICHBI B TaOHIIE 2.

OLICHMBAHUS KOMIIETCHIIUM Ha BCEX ATarax

T8.6.]'H/II_[8. 2— O6H_II/IG XaPaKTCPUCTHUKHU nokazareieu u KpUTCPUCB OLICHHUBAHUA KOMIIETEHI[UM 10 ATaram

Ilokazarenu u
KpUTEPUHN

3HaTh

VYMeTh

Bnanets

OTaryHO (BBICOKHIA
YPOBEHD)

Ob6nanaer (hakTHUECKUMU
Y TEOPETHUECKUMU 3HAHU-
SIMU B TIpeieNax u3ydae-
MOl 06J1aCTH ¢ TOHUMAaHU-
€M IpaHul] IPUMEHUMOCTH

Ob6nanaer aAuana3oHOM
MIPAaKTUYECKUX YMEHUH,
TpeOyeMbIX Ui Pa3BUTHUSA
TBOPYECKUX pELICHUH, a0-
CTparupoBaHus MpoodsiemMm

Kontponupyet pabdoty,
IIPOBOJIUT OIICHKY, COBEP-
IICHCTBYET JCHCTBUS pa-
0O0TEI

Xoporto (6a30BbIH

3HaeT (aKThl, MIPUHIIUIIGI,

O0magaeT quana3’oHoOM

BCpCT OTBCTCTBCHHOCTD 3a

3aaa4

YPOBEHB) MPOIECCHI, OOITHE MOHSA- | IPAKTHYECKUX YMEHUH, 3aBepIICHHE 33124 B UC-
THS B TIpeJieliax u3ydae- | TpeOyeMbIX JJIs PEIICHUS | CIeIOBAaHHMH, IIPHCIIOCA0-
MO 00J1acTH OTIpE/ICTICHHBIX MPOOJIEM B | JIMBAET CBOE IMOBEICHUE K

00J1aCTH KCCIIETOBAHUS 00CTOSATEICTBAM B peIlie-
HUU Npo0IeM

VYnosnerBopurenb- | Ob6namaer 6a3oBeiMu 00- | O0MagaeT OCHOBHBIMU PabotaeT npu npsiMmom Ha-

HO (TTOPOTOBBIN IIAMU 3HAHUAMHI YMEHUSIMH, TPEOYEeMbIMH | OJIFOJICHUH

YPOBEHD) JUTSL BBITIOJTHEHHUSI IIPOCTBIX

TCJIBbHOCTH.

2 Peanu3zanuss koMneTeHIuii

2.1 Komnerennus OIIK-7
OIIK-7: criocOGHOCTBIO YUYHUTBHIBATH COBPEMEHHbIE TEHIEHIMH Pa3BUTHUS 3JIEKTPOHUKHU, U3MEPHU-
TEJILHOW M BBIYMCIUTEIBHON TEXHUKH, HH(POPMALIMOHHBIX TEXHOJOTHI B CBOEH MpodecCHOHATBLHON Jes-

Jist hopMHUpOBaHUS KOMIIETEHIIMHA HEOOXOIMMO OCYIIECTBUTH PSiJ ATAoB. DTarbl (HOpMUPOBAHUS
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KOMIICTCHIINU, HpI/IMCHSICMBIG JJId 9TOIr0 BUIOBI 3aH51TPII>i nu I/ICHOHB?)yeMLIe Cpe,Z[CTBa OILICHHUBAaHUA Hpez[-
CTaBJIEHBI B Ta0OIHIIE 3.
OpMI/IpOBaHI/DI KOMIICTCHIINU U I/ICHOJ'II:?)yeMBIC Cpe,Z[CTBa OILICHHUBAaHUA

Tabmuma 3 — Drarnsl

Cocras

3HaTh

YMeTh

Braanern

ConepxaHue 31a-
OB

COBPEMEHHbBIC TeHACHIMN
Pa3BUTHA SJICKTPOHUKH,
U3MEPHUTEIILHON U BBIYHC-
JINTEIILHOU TCXHHUKU, UH-
(bOpMAIMOHHBIX TEXHOJIO-
THil B cBOel mpodeccuo-
HaJIbHOM JIeATeIbHOCTH

YUUTHIBaTh COBPEMEHHBIE
TEHJICHLIUU PA3BUTHS
AJIEKTPOHUKH, U3MEPH-
TEJIBbHON U BBIUUCITUTEb-
HOM TeXHUKH, HH(DOpMa-
LMOHHBIX TEXHOJOTUH B
cBoel npodeccuoHaIbHON
e TeIbHOCTH

HABbIKAMU YYUTHIBATh
COBPEMEHHbBIEC TEH/ICHIIUU
Pa3BUTHUSA HIEKTPOHUKH,
M3MEPUTETTLHOMN U BBIUKC-
JUTENbHON TEeXHUKH, UH-
(OpMALIMOHHBIX TEXHOJIO-
ruil B cBoel nmpodeccuo-
HAJIbHOW JIESITENBHOCTH

Bunwl 3ansatuit

 JlaGoparopHbie pabo-
TBI;

o Jleknum;

* CamocrosTenbpHas pa-
oora;

 JlaboparopHsie pabo-
TBI;

o Jlexnnuy;

* CamocTosiTenbHas pa-
oora;

 JlaGoparopHsle pabo-
THI;

* CamocTodrenbHas pa-
0oTa;

Hcnons3yemslie
CpEICTBa OLCHUBA-
HUs

* Oruer mo naboparop-
HOU pabore;
e JK3aMeH;

e Ortuer no naboparop-
HOU pabore;
* DK3aMeEH;

* Oruer o nmaboparop-
HOH pabore;
* DK3aMeH;

(DOpMy'J'II/IpOBKa rokasarene u KpUTCPUCB OLICHHBAHUA ,HaHHOﬁ KOMIICTCHIUU IIPUBCIACHA B Ta-

omure 4.
Tabmuna 4 — ITokazareau M KpUTEPHUH OIEHUBAHKSI KOMIIETSHIIMH Ha dTanax

Coctasn 3HaTH YMmeTh Bnanets
OTiIr4HO * YCIENIHOE W CUCTEMa- | * YCIICIIHO U CTPYKTYpU-| * BCEMH HEOOXOTUMBIMHU

(BBICOKMI YPOBEHB)

TU3UPOBAHHOE 3HAHUE
COBPEMEHHBIX TEHJCH-
LU pa3BUTHSI DJIEKTPO-
HUKH, U3MEPUTEIILHON 1
BBIYHCIUTEIbHON TEXHU-
K1, TH()OPMAITHOHHBIX
TEXHOJIOTUH B CBOEH IIPO-
(dbeccroHanbHOM AesITelNb-
HOCTH;

POBAHO YUUTHIBATH
COBPEMEHHbBIE TEHACHIIUN
pa3BUTHUS NIEKTPOHUKH,
W3MEPUTEIBLHOM U BbI-
YHUCIUTEIBHON TEXHUKH,
MH(POPMAITMOHHBIX TEX-
HOJIOTU B CBOEH IPO-
(beccroHambHOM esITelNb-
HOCTH;

HaBbIKaMH YYHUTHIBATh
COBPEMEHHBIE TEHACHLIUN
pa3BUTHUSA NIEKTPOHUKH,
WU3MEPUTEIBLHON U BbI-
YUCJINTENBHON TEXHUKH,
MH(POPMAIIMOHHBIX TEX-
HOJIOTUI B CBOEU IPO-
dbeccroHanbHOM AesTeNb-
HOCTH;

Xoporo (0a30BbIN

¢ yCHne€murHoe, Ho HE CU-

* YCIIEUIHO, HO He

¢ OCHOBHBIMH HaBbIKAMH

MEPUTETHHON U BbIUKC-
JTUTEILHOW TEXHUKH, UH-
(bopMaIMOHHBIX TEXHO-

YPOBEHb) CTEMaTHU3HUPOBAHHOE 3Ha- | CTPYKTYpHPOBAHO YYH- YYHUTEIBaTH COBPEMEHHEBIC
HHE COBPEMEHHBIX TEH- TBIBaTh COBPEMEHHBIE TEHICHIIUU Pa3BUTUI
JEHIUI pa3BUTHS JJIEK- TECHICHIIUN Pa3BUTHS 9JICKTPOHUKH, U3MEPU-
TPOHUKH, U3MEPUTEID- 9JIEKTPOHUKH, U3MEPU- TEJIbHON U BBIYNCIUTENb-
HOW M BBIYHACIUTEIBHOU TEJIbHOW U BBIYMCIIMTENb- | HOM TEXHUKH, HHPOpMa-
TEXHUKH, NH()OPMALIMOH- | HOM TEXHMKH, UH(POpPMa- | HUOHHBIX TEXHOJIOTUH B
HBIX TEXHOJIOTUH B CBOEH | IIMOHHBIX TEXHOJIOTUH B cBoel npodeccuoHab-
npohecCHOHABHOM Jiess- | CBOEH mpodeccruoHab- HOM JIeSITEIIbHOCTH;
TEIBLHOCTH, HOW JeATEIILHOCTH;

VYnoBneTrBopuTenbH | * 0a30BOE 3HAHUE COBpE- | * YUYUTHIBATh COBPEMEH- | * HaBbIKAMM YYUTHIBAaTh

0 (IOPOroBHIi MEHHBIX TCHJICHUUH pa3- | Hble TEHACHLIUH Pa3BU- COBpPEMEHHBIC TCHICHIINN

YPOBEHb) BUTHS 3JICKTPOHUKH, U3- | THI JJICKTPOHUKH, U3MC- | PA3BUTHI DJICKTPOHHUKH,

PUTEIBHOU U BBIYUCIIH-
TEIbHON TEXHUKHU, UH-
(hOpMaIMOHHBIX TEXHO-

M3MEPUTEIHLHON U BbI-
YHUCIUTEIbHON TEXHUKH,
WH(OPMAITMOHHBIX TEX-
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JIOTUH B CBOEH mpodec- JIOTUH B CBOEH mpodec- HOJIOTUIA B CBOEH Tpo-
CHUOHAJILHOM JIEATENIbHO- | CHUOHAIBHOU JNEATENIbHO- | (DeCCHOHAIBLHOU JIesATEIb-

CTH; CTH TIOZI KOHTPOJIEM KBa- | HOCTH I10J] KOHTPOJIEM
TU(QHUIMPOBAHHOTO CIie- | KBATH(PHUIMPOBAHHOTO
[HAJINCTA; CTIeLIMAJIHCTA;

3 TunoBble KOHTPOJIbHbIE 3aJaHUA

Jlnis peanu3anuy BhILIENIEPEUMCIICHHBIX 3a7]ad 00y4YeHHUsI MCIIONb3YIOTCS TUIIOBBIE KOHTPOJIbHBIE
3aJlaHUs WIM UHbIE MaTepHalibl, HEOOXOIMMBIE JIJIsl OLIEHKH 3HAHUI, YMEHUH, HABBIKOB U (MJIM) OIbITA JIe-
ATEJNBHOCTH, XapaKTePU3YIOUINX 3Tanbl (JOPMUPOBAHUS KOMIETEHIUI B MpOIECCe OCBOEHHs 00pa3oBa-
TEJIbHON MPOTPaMMBL, B CIIEYIOIIEM COCTABE.

3.1 DK3aMeHAlMOHHBbIE BONPOCHI
Bonpock opranuzanuu pa3paboTOK 1 HOPMAaTHBHO TEXHUYECKAs JOKYMEHTAIIHS.
Krnaccudukarus, ocooernoctu npumeneruss CHUJI.
Pacrexanue Toka, «cTom»-ciion. IPGHEeKT «CTATUBAHUD TOKA, BIUSHUE TOMOJIOTUN KOHTAKTHOM

METAaJlIIM3allu.

bporra).

Bnusinue BHemHux gaxtopoB Ha xapaktepuctuku CU/I.

Jlerpananus xapakTepUCTUK U TapaMeTPOB.

Tuns! kopmycos CH/L.

[Tocamaka kprcTaia Ha TEIUIOOTBO/, pa3BapKa BBIBOIOB, CBETOBBIBOIAIIAS JIMH3A.

Tunel akTHBHOM 00acTH (p-n-Nepexo/i, reTePONepPexo, ABOMHAS TE€TEPOCTPYKTYPA).
[Tnanapusii ynr, «Flip-chip», BepTUKaIBHBINA YHIT).

Toronorust OMHYECKUX KOHTAKTOB.

MeTo/b! NOBBIIIEHUS CBETOBBIXOJA (CTPYKTYpU3alLlUsl CBETOBBIBOAIIEH TOBEPXHOCTH, 3epKajla

Juddysus npumeceit, xuakohazoBast SMUTAKCHS, JMUTAKCHATFHOE HApaIIUBaHUE U3 METAIJIO-

OpPraHu4YCCKUux COC,Z[I/IHCHI/II;'I, MOJICKYJEIPHO ITYYKOBasA 3IIUTAKCHUA.

Oco0eHHOCTH TIPOIECCOB, MMOCTPOCTOBASI 00PabOTKA.

Apcenun ranus (GaAs), tBEpasie pactBopsl AIIIBV, uutpuast AIIIN, u ap.

30HHAas CTPYKTypa.

OcobeHHOCTH peKOMOMHAIIMY B HEMPSMO30HHBIX MTOJYITPOBOTHUKAX.

JIBOMHBIE reTEPOCTPYKTYPBI U CBEPXPELIETKU.

BAX — pabouuii mpsiMOii TOK W TPSIMOE€ TIaJICHUE HAIPSHKEHHS, paccenBaeMasi MOIIHOCTh U

MOIIHOCTb (ITOTOK) U3TyUYEHHUSI.

BBIXO/L.

CHCKTpaJ'IBHaﬂ XapaKTCpUCTUKA, CHUJia CBCTA, JUarpaMmMa HaIpaBJICHHOCTU HU3ITYy4YCHUA, CBETO-

Mertonap! u3mepenus u 00padboTku pesynbraroB (BAX, BTAX u ap.).

P-n nepexon, ero sHepreTH4ecKue 1UarpaMMbl B pABHOBECHOM U HEPAaBHOBECHOM COCTOSIHUU.
OOenHEeHHBIN CIIOMU, DJIEKTPUUECKHUE TI0JIs1 B 00CTHEHHOM CJIOE.

Pe3kuii 1 IaBHBIN p-n IEPEXOBI.

Tonmuua obeaHeHHoro cios. KoHTakTHast pa3HOCTh noTeHIanoB. OOpaTHBII TOK p-n Iepexo-

Ja, €ro COCTaBJIAIOIIHUC.

BAX p-n nepexona.

Nuxexuust HocuTenen 3apsiaa.

I'ereponiepexobl U UX 30HHBIE JHATPAMMBI.

PexomOuHanus, ee MeXaHU3MBbI.

CKOpoCTh peKOMOMHAIIMY U BpeMS )KM3HU HOCUTENIEH 3apsja.
WznyuatenpHas peKoMOnHaIus.

CBeToBBIBOA U3 KpUCTAJLIA.

3.2 Tembl 1200paTOPHBIX PadoT
N3mepenne u oOpaboTka mapameTpoB BosibTaMiiepHoil xapakrepuctuku CU/.M3ydenne Tem-
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neparypHoii 3aBucumoctu BAX.M3mepenue cBeToBoro notoka, cuiisl ceera u KCC

— CH/.HMccnenoBanue temnepaTypHoO# 3aBUCUMOCTH cuiibl cBeta CHUJL

— UWsmepenue cnektpanbHOi Xapaktepuctuku CH/I, ompeneneHue LBETOBOM TeMMepaTyphl,
KOOpJIMHAT IBeTHOCTU.M3MepeHune KaHaen-aMIepHON U JIIOMEH-aMIepHOU 3aBucuMocTu.OnpeneneHue
KIIJI u cBeTOBBIXOAQ

— H3mepenue kanaen-amnepHoi xapakrepuctuku CHUJL pa3ubix koHcTpykumit.MccienoBanue

— aJJINTHBHOCTH CBETOBBIX XapaKTEPUCTUK CBETOJUOJHBIX YCTPONCTB: KIacTephl, MATPHULIbI

— HW3mepenue cBeToBbIX Xapakrepuctuk CH /I mposkekTopHOTro THMA.

— P-n nepexon u ero sneprernueckue quarpaMMmbl. BAX p-n nepexona.Muxekuus Hocutenei

— 3apsna.M3myuatensHas pekoMOnHanus. CBETOBBIBOX M3 KPUCTAILIA.

— BAX.Mom#uocTs (1oTok) uaimydenus.Cuiia cBeTa, [uarpaMma HarnpaBJIeHHOCTH

— w3nydeHus.CrexkTpanbHas XapakrepucTuka.MeTonpl u3MepeHus: U o0pabOTKU pe3yabTaToB
(BAX, BTAX u ap.)

— GaAs, AIIIBV, AIIIN u ap.3oHHas cTpykTypa./[BoitHbIE T€TEPOCTPYKTYPHI U CBEPXPEIIETKH.

— Huddy3us npumeceit. Kuakohazonas snuTakcus. JNUTaKCHATbHOE HapalllUBaHUE U3

— METaJUIOOPTaHUYECKUX COCTUHEHUH.MONEeKYIsIpHO MydKoBas 3MUTAKCHI.OCOOCHHOCTH MpO-
IIECCOB, MMOCTPOCTOBAst 00paboTKa

— Tunsl aktuBHOW obnactu.llnanapusiit umn, «Flip-chip».Beprukansueiii yun. Tomonorust omMu-
YECKUX

— KOHTaKTOB.MeTO/Ibl MOBBIIEHUS! CBETOBBIXO/IA.

— Tuns! kopnycoB CJ[.MoHTaxx kpucTajiia Ha Tem100TBoA.CBapKa MPOBOJIOKON KOHTAKTOB KpH-
crajuia u kopiyca.CrnocoObl repMeTH3anuu kKpuctaia.CBeTOBBIBOAAIIAS TUH3A

— Pacrekanue Toka, «cton»-ciou. P eKT «cTaruBaHus» Toka.BiusHue TOMOIOTMH KOHTaKTHOMN
MeTanmnu3aunu. Biausaue BHemHux ¢gaktopoB Ha xapakrepuctuku CHUJI. [lerpaganmst XapakTepuCTHK U
napameTpoB.

— Kuaccuduxkarus, ocobennoctu npumeneruss CUJJ

— H3y4eHne HOPMAaTHBHO-TEXHUIECKOW JOKYMEHTAIMH TIPHA OPTaHU3AINH Pa3padOTOK

4 Metoanueckue MaTepHAaJIbl
s obecnieuenust mpouecca oOydeHHs M pelIeHus 3ajad o0y4eHHUs! HUCHOJIb3YIOTCS CIEAYIOIINe
MaTepHuabl:
— METOJUYECKHE MaTepuabl, ONPEAEISIONIME TPOLEAYPbl OLICHUBAHUS 3HAaHUM, YMEHU, HaBbI-
KOB U (WJIM) OIBITA JESATENIbHOCTH, XapaKTEPU3YIOIIUX 3Tallbl (OP-MUPOBAHMS KOMIIETEHLIUN, COTJIACHO II.
12 paboueii nmporpamMmsl.

4.1. OcHoBHasI JIUTEpPATYypa
1. Cseroauonbl U CBETOMUOAHBIE ycTporcTBa: YueOHoe nocobue / Conmarkun B. C., Bunncos
A. A, Tyes B. W. - 2016. 40 c. [OnextpoHHwslii pecypc] - Pexum gocrtyna:
https://edu.tusur.ru/publications/5954, cBOOOTHBIIA.

4.2. lonoiHUTEILHAS JIMTEPaTypa
1. TlomympoBOOHMKOBas CBETOTEXHUKA: Y4eOHOe MOocoOHe AJsl CTYIEHTOB, OOYHYaIOLIMXCS IO
HanpasieHuto noAarorosku 211000.62 — KoncTpynpoBaHue U TEXHOJOTHUS AJIEKTPOHHBIX cpencTB / Tyes
B. U., Conmatkun B. C., BumucoB A. A. - 2015. 46 c. [OnexktponHslii pecypc] - Pexum pocrtymna:
https://edu.tusur.ru/publications/5458, cBOOOTHBIA.

4.3. O6s13aTesibHbIE YUeOHO-MeTOAUYECKHEe TOCOOH S

1. TexHomorus HM3rOTOBJICHHUS CBETOAMOAHBIX KPHUCTAIIOB: Y4eOHO-METOAUYECKHE yKa3zaHUs
JUTSI BBITTOJTHEHUS 1abopatopHbix padot / Connatkud B. C., Psnonosa 10. B. - 2017. 16 c¢. [DneKTpoHHBIN
pecypc] - Pexxum noctyna: https://edu.tusur.ru/publications/6826, cBOOOAHBIH.

2. IIpoexTupoBaHHE CBETOIUOOB U CBETOTEXHUYECKHX YCTPOUCTB: Y4eOHO-METONNIECKHE yKa-
3aHUs JUId BBINIOJHEHHUs J1JabopaTopHbIX padot / Psnonosa 0. B., Conpatkun B. C. - 2017. 16 c. [Onek-
TPOHHBIN pecypc] - Pesxum moctyna: https://edu.tusur.ru/publications/6765, cBOOOIHBIA.

3. TlonmynpoBOoIHUKOBBIE HAHOTETEPOCTPYKTYpPHI: MeTtonndeckre ykazaHus 10 CaMOCTOSTEIbHON
pabore / Connmatkun B. C., KamenkoBa B. C. - 2017. 13 c¢. [DnekTponHsIii pecypc] - Pexxum mocryna:
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https://edu.tusur.ru/publications/6807, cBOOOAHBIIA.

4.4. ba3bl JaHHBIX, HHPOPMALMOHHO CIIPABOYHbIE M IOMCKOBBIE CHCTEMbI
1. Hayuno-o6pazoBarenbHbiii nopran TYCYP https://edu.tusur.ru/
2. Hayunas snextpoHHas 6ubnauoteka http://elibrary.ru/
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