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O0beM JUCHMIIMHBI U BUABI yU€OHOU AESITEIbHOCTU

Bunbl yueOHOI nesTenbHOCTH 1 cemectp Bcero Ennnuner

JIeKIIMOHHBIE 3aHATHS 18 18 4acoB
[IpakTrueckue 3aHATUA 18 18 4acoB
CamocTtosarenbHas pabora 72 72 4acoB
OO0mmas TpyJI0€MKOCTh 108 108 4acoB
(BKITIOUAS POMEKYTOUHYIO aTTECTAIIHIO) 3 3 3.e.

@®opMbI TPOMEKYTOUHOM aTTeCTalus CemecTtp
3auer 1

Tomck
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1. O01mue moJI0:KeHus
1.1. lean AUCHUIIHHBI

1. ®opMupOBaHHE TEOPETHUYECKUX M MPAKTUUYECKUX OCHOB, HEOOXOAMMBIX IJIsI pacyera,
pa3pabOTKU M CO3JaHHUS COBPEMEHHBIX T€eTPOCTPYKTYPHBIX MOJYNPOBOJAHUKOBBIX NMPHUOOPOB U
yCTPOHCTB, a TakXe MNPOBEJACHUS HAYUYHBIX HCCIEJOBAaHUM B 00JaCTH HU3KOPA3ZMEPHBIX
MIOJIYIIPOBOJHUKOBBIX CTPYKTYP.

1.2. 3agauy AUCHUILIUHBI

1. 3y4uTh COBpEMEHHOE COCTOSIHUE, MPOOJIEMbl U TEHACHLUU PAa3BUTHUS T'€TEPOCTPYKTYPHOU
ANEKTPOHUKHU.

2. VI3y4uTh KOHCTPYKIMIO, TE€XHOJOTHIO H3TOTOBJIECHHUS M XapaKTEPUCTHUKH COBPEMEHHBIX
prUOOPOB TeTEPOCTPYKTYPHON IIIEKTPOHUKH.

3. U3yuutr 06a30BbIe METOAUKHU HCCIEAOBAHUS TMapaMETPOB TETEPOCTPYKTYPHBIX
MOJIYIPOBOIHUKOBBIX MTPHOOPOB.

2. MecTto aucuuniannsl B crpykrype OIIOIT

bnok nucuunnun: b1. Aucuumimnast (Moayn).

Yacte 6soka aucturiuH: YacTs, popmupyemas ydacTHUKaM# 00pa30BaTEIbHBIX OTHOIICHHIA.

Monaynb quctuiuine: Moayss npoecCHOHaIbHON MOATOTOBKY (major).

Nunexc quctummmunsl: 51.B.01.01.

PeanusyeTcs ¢ mpUMEHEHHEM SJIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHH.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJabTaTOB Oﬁy‘lel-[]/lﬂ no JTMCUMIIJIMHE, COOTHECCHHBIX C
HHAUKATOPpaAaMH J0CTUKCHUSA KOMIIeTeHIInii

[Iponecc u3ydeHuss TUCHUTUTMHBI HANpaBieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBeTcTBUU ¢ ®I'OC BO 1 ocHOBHOI 00pa3oBaTeabHOM mporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMneTeHInu 1 HHAUKATOPBI UX JTOCTHIKEHUS
WNHauKaTOphl OCTHKEHHS [Tnanupyembie pe3yabTaThl O0ydeHUS 110
KOMIICTEHIIMH JUCLUIUIMHE

Komnerenius

YHuBepcaibHble KOMIIETEHIIUH
Ob0menpodeccuoHanbHbIe KOMIIETEHIIUN

IIpodeccuonanbHbIe KOMIIETEHIUH
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[1IK-7. T'oToB [1K-7.1. 3naet coBpemMeHHOE |3HAET COBPEMEHHOE COCTOSTHUE U

(GbopMyJIMpPOBATh LEIU U |COCTOSIHUE U NEPCIIEKTUBBI NEPCIIEKTUBBI PA3BUTHUS IPUOOPOB U
3a/1a4M Hay4YHBIX Ppa3BUTHSA HIEKTPOHHOU YCTPOWCTB reTepOCTPYKTYPHOU IIEKTPOHUKHU
UCCJIE0BAHUM B KOMITOHEHTHOM 0a3bl U phIHKA

COOTBETCTBUH C
TEHJIECHIIUIMU U

NepCIeKTUBaMU I1IK-7.2. Ymeer Ymeer GpopMyIHpOBATH ST U 337a4u
Pa3BUTHUS JIEKTPOHUKH H [ (hOPMYITUPOBATH LIETH HaYYHBIX UCCIIIOBAaHUI TPUOOPOB U
HAHOJJIEKTPOHUKH, a 3a[a4i Hay4YHBIX YCTPOUCTB reTPOCTPYKTYPHOU AIIEKTPOHUKHI
TaK)K€ CMEKHBIX HUCCIEeI0BaHUN

oOnacTeil HayKu U
TEXHUKU, CIIOCOOHOCTBIO

o0ocHOBaHHO BIOMpaTh |[1K-7.3. Biageer meToaukamu | BiameeT MeToIMKaMHU TEOPETUYECKOTO U

TEOPETUYECKHE U TEOPETUYECKOTO U SKCIEPHMEHTAILHOTO aHaJIn3a NPUOOPOB U
OKCIEPHMEHTAJIbHbIC SKCIEPHMEHTAJILHOTO aHAJIN3a | yCTPONCTB TeTEPOCTPYKTYPHON 2JIEKTPOHUKH
MCTOJbI U CPCACTBA U PEHICHUA

pelenus c(OopMyJIUPOBAaHHBIX 3a/1a4

chopMyTHPOBAHHBIX

3aja4

4. O0beM QUCHUIIMHBI B 324€THBIX eIMHUIAX ¢ YKA3aHUEM KOJIUYeCTBA aKaIeMUYeCKUX YaCoB,
BbI/IeJIEHHBIX HA KOHTAKTHYI0 Pa00Ty 00y4aloluXxcs ¢ npenojaBarejiemM
U HA CAMOCTOSITEJIbHYIO PadoTy 00y4aromuxcs

OO6mas TpyA0€MKOCTh TUCIMIUIMHBI COCTABIISIET 3 3aUeTHBIX enuHull, 108 akameMuuecKknx 4acos.
Pacnpenenenue Tpya0eMKOCTH TUCIUIUIMHEI 0 BHIaM YU4€OHOU JEATEIHPHOCTH MPEJACTABICHO B
Tabime 4.1.
Tabmmia 4.1 — Tpy10eMKOCTh AUCIUIUIMHBI IO BUAAM YU4€OHOM eI TeIbHOCTH
Becero  |Cemectpsl

4acoB 1 cemectp

Bunpl yueOHOI nesiTenbHOCTH

KonTakTHas aynuTopHas padora 00y4almuxcs ¢ npenojaBaresieM, BCero 36 36
JIeKuMOHHBIE 3aHATHS 18 18
[IpakTrueckue 3aHATUA 18 18
CamocrosiTeibHas padoTa 00y4alOIINXCsH, B T.4. KOHTAKTHasI 72 72
BHEayIUTOPHas padoTa 00y4yarommxcs ¢ nNpenoaasarejieM, BCero
[ToaroroBka k 3auery 24 24
[ToaroroBka K TECTUPOBAHUIO 36 36
[ToaroToBka Kk KOHTPOJIBHOM paboTe 12 12
OO0mas Tpya0eMKoOCTh (B 4acax) 108 108
Oo0mas TpynoeMkocTh (B 3.e.) 3 3

5. CTpykTypa u cojep:kaHue TUCHHUIIMHBI
5.1. Pa3nennl (TeMbl) JUCUMIIMHBI M BUJbI Y4€OHOM 1eATeJIbHOCTH

CTpykTypa TUCHUIUIUHBI MO pa3jienaM (TeMaMm) W BUJaM y4eOHOU JesTeNTbHOCTH MPUBEICHA B
tabiuue 5.1.
Ta6ymma 5.1 — Paszyens! (TeMbl) TUCIMILIMHBI M BUABI YICOHOH ACATEIHHOCTH

Jlex. Cam. |Bcero yacos
[Tpak. dopmupyembie
HazBanus pasnenoB (TeM) TUCIUTIIUHBI 3aH., pao., (6e3
3aH., 4 KOMITETEHIINH
q q 9K3aMEHa)
1 cemecTp
| Beenenne 2] - 10| 12 | TK-7
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2 Dy1leMEeHThl HAHOTETEPOCTPYKTYPHBIX 2 6 14 22 [IK-7
YCTPOMCTB 3JEKTPOHUKU U (POTOHUKHU
3 Metozsl U3MEpPEHHs TapaMeTpoB MPUOOpPOB U | 4 2 10 16 [1K-7
YCTPOMCTB reTepOCTPYKTYPHOM AIEKTPOHUKHU
4 MeToauKH UCTIBITaHUsI TPUOOPOB U 4 - 10 14 I1K-7
YCTPOMCTB reTEPOCTPYKTYPHOU IIEKTPOHUKU
Ha HaJIeKHOCTh U JI0JITOBEYHOCTh
5 IIpuGops! ¥ yCTPOUCTBA TETEPOCTPYKTYPHOM 4 8 18 30 [1K-7
AIIEKTPOHUKU
6 BiausHue TeMnepatrypsl Ha TapaMeTphl U 2 2 10 14 [1K-7
XapaKTepUCTUKH TPHUOOPOB U YCTPOICTB
reTepOCTPYKTYPHOH 311€KTPOHUKHU

Hroro 3a cemectp| 18 18 72 108

Utoro| 18 18 72 108

5.2. Conep:xanue pa3iesoB (TeM) JTUCHUNINHBI

Coneprkanne pa3ienoB (TeM) TUCHUTUTAHEI (B T.4. TIO JIEKIHUSIM) PUBEICHO B Ta0mIe 5.2.
Tabmua 5.2 — Coneprkanue pa3zienos (TeM) TUCHUILIMHBI (B T.4. 1O JEKIHUSIM)

HasBanus pasznenos (Tem)
JTUCIUIIINHBI

Coneprxanue pasiesioB (Tem)
JTUCHMIUTMHBI (B T.4. 11O JCKIUSIM)

TpynoemkocTsb
(JIeKIIMOHHBIC
3aHATHSA), 4

dopmMupyemsbie
KOMIIETECHIIUH

1 cemecTp

1 Beenenue

Ilenu u 3amaum Kypca, CBsI3b C IpyTUMHU
aucuuruinHamMu. O630p COBpEMEHHOTO
COCTOSIHUS T€TEPOCTPYKTYPHOMI
3JIEKTPOHHON KOMITOHEHTHOU 6a3bl U
MIEPCIIEKTUBBI €€ Pa3BUTHSL.

IK-7

Hroro

2 DneMEeHThI
HAHOTETEPOCTPYKTYPHBIX
YCTPOMCTB JIEKTPOHUKH U
($hOTOHHKH

[TosynpoBOAHUKOBBIE T€TEPOCTYKTYPBHI.
DHepreTudyeckue IuarpaMMbl
MOJIyIPOBOJIHUKOBBIX T€TPOCTPYKTYP.
TpeboBanusi, mpeabsBIsieMbIe K
reTepocTpykrypam. JIBoiiHbIe
reTepocTpykTypsl. [IpaBuno Angepcona.
[IpaBuno Berapaa. ['erepoctpykrypsl [ u
IT pona. CBepxpelieTku.
[TosynpoBOTHUKOBBIE CBEPXPELIETKH.
Bunel cBepxpemeTok. DHEPreTHIeCKue
yarpamMmbl CBEpXpelieToK. MUHU30HBI.

ITK-7

Hroro
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3 MeTo/ibl U3MepeHus
napamMeTpoB NMPHOOPOB U
YCTPOWCTB
reTepOCTPYKTYPHOMN
AIIEKTPOHUKHU

Meroasl U3MEPEHNs TEMIIEPATYPBI
KpHUCTAJIJIOB NOJTYIIPOBOJAHNKOBBIX
HNCTOYHHUKOB CBE€TA. HpHMBIe u
KOCBEHHbIe n3Mepenus. Onpenenenne
TEMIICPATYPbIl KPUCTAJIJIOB IO IIPAMOMY
MAJCHUIO HAMIPSKEHUS], 10 00paTHOMY
TOKY, I10 CMCIICHWUIO JJIMHBI BOJIHBI ITMKa
H3J1y4YCHUs, 110 U3BMCHCHUIO
IOJIYIIUPUHBI MAKCUMYyMa CIIEKTpa
H3J1y4YCHUs, 110 U3BMCHCHHUIO
HMHTCHCUBHOCTHU CBCUCHMU, I10
WM3MEHEHHUIO ITOPOTOBOTO HATIPSIKEHUS,
0 crieKTpaM (OTOFOMUHECIICHIINN U
AJIEKTPOITFOMHHECIICHIINH.

[IK-7

reTePOCTPYKTYPHOI
AIIEKTPOHUKHU

TETEPOCTPYKTYP U KBAaHTOBBIX TOUKAX,
TEXHOJIOTHS U3TOTOBJICHHS,
KOHCTPYKIIUU U OCHOBHBIE ITapaMETPHI.
TexHonornu H3roTOBICHUS
TETEPOCTPYKTYP U KBAaHTOBBIX TOUCK.
TexHomOrNN yBETUYCHUS
3(PEKTUBHOCTH CBETOINOIOB.
OnTuyeckne MOIYJIATOPHI HA OCHOBE
a¢ddexra [llTapka. TpaH3ucTOpsI ¢
BBICOKOH noBMKHOCTEI0O HEMT,
pHEMT, mHEMT. Cunosie HEMT
TpaH3uCTOPHI HAa OcHOBE GaN,
TEXHOJIOTHS U3TOTOBJICHHS,
KOHCTPYKIIUU U OCHOBHBIE ITapaMETPHI.

Hroro
4 MeTOIUKH UCIIBITAHUS Y CKOpEHHBIE UCITBITAHUS TIK-7
pruOOpPOB U YCTPOHCTB MOJYTIIPOBOJIHUKOBBIX UICTOYHUKOB CBETA
reTepOCTPYKTYPHOMI Ha HAJIE)KHOCTh U JOJITOBEYHOCTb.
AJIEKTPOHUKH Ha Omnpenenenue s3Heprun aktupauuu. Cpok
HAJIE)KHOCTb U CITyKObI ¥ KpUTEPHUH HATIC)KHOCTH.
JIOJITOBEYHOCTh VYpaBuenue Appenuyca. OCHOBHbIE
BUJIbI OTKA30B MOJIYITPOBOAHUKOBBIX
CBETOM3JIYyYAIOIIUX JUOIOB,
BO3HUKAIOIIKE B ITPOLECCAX
JKCIUTyaTalluy U UCIIBITAHUI.
Jlerpananus akTUBHOM o0nacTu
CBETOAMOIO0B. [lerpamganus 31€KTpOIOB.
Hroro
5 IlpuGops! u ycrpoiictBa  |CBETOIMOMABI U JTa3ephbl HA OCHOBE I1K-7

Hroro
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6 Binusinue TemnepaTypsl Ha | BinsiHue TemnepaTypbl Ha CHEKTP 2 [IK-7
napaMmeTpsl U U3ITy4eHUsl KpUCTallla CBETOAMOA U
XapaKTEPUCTHKH MPHOOPOB | IaJCHUE HANIPSDKEHHS HA HeM. BimsHue
U YCTPOMUCTB TEMIIEPATypbl HA LIMPHUHY 3aIPEIIEHHON
reTepoCTPYKTYPHOI 30HBI U IPOBOAUMOCTh
AIIEKTPOHUKU MIOJIyIIPOBOJIHUKOB, BXOJSIINX B
reTepOCTPYKTYpy. Bnusnue
TEMIIEpaTypbl Ha CBETOBOI MOTOK U
CBETOOTaAuy cBeToAMnO/a. TennoBoe
COIIPOTUBIIEHUH U TEMIIEPATYPHBII
umneaanc. Cxempl MUTaHUS
CBETOJIMOJIOB.
Hroro 2
Hroro 3a cemectp 18
Hroro 18
5.3. lIpakTuyeckue 3aHATUSA (CEMUHAPDI)
HanmeHoBaHMe MpakTHUECKUX 3aHATHIA (CEMUHAPOB) MPUBEACHO B TaduIe 5.3.
Tabauna 5.3. — HaumeHoBaHue NPaKTUYECKUX 3aHATUN (CEMHHAPOB)
HazBanus paznenos (Tem) HanmMmeHnoBaHMe MPaKTUYECKUX Tpynoemkocts, | DopMupyeMbie
JUCLUIIMHBI 3aHATUN (CEMHHAPOB) q KOMIIETEHIINH
1 cemectp
2 DJIEMEHTHI ITonynpoBOIHUKOBBIE 2 IK-7
HAHOTETEPOCTPYKTYPHBIX reTepOCTPYKTYPbl. JHEPrETUUECKHE
YCTPOMCTB 2JIEKTPOHUKH U JarpaMMBel ITOJIyIIPOBOJHUKOBBIX
(doToHUKH rerepocTpykTyp. [IpaBuio
Amnpepcona. [Ipasuno Berapna.
OHepreTuyecKkue 1uarpaMmbl 2 IIK-7
HaHOreTepocTpyKyTp. IIpaBuio
AHJnepcoHa.
Komno3uimonuele, JierupoBaHHbIE U 2 TIK-7
CEJIEKTUBHO-JIETUPOBAHHBIE
CBEPXPELIETKH.
Htoro 6
3 MeToibl U3MepeHus OrnpezenieHne TeMreparypbl 2 [IK-7
napaMeTpoB MPHOOPOB U KpHUCTAJIJIOB
YCTPOWCTB
reTepOCTPYKTYPHOI Hroro 2
AIIEKTPOHUKHU
5 IIpuGops! u ycTpoiicTBa PacueT cBeTOMO0B U J1a3epoOB Ha 2 [1K-7
reTepPOCTPYKTYPHOU OCHOBE IeTepOCTPYKTYp U
AIEKTPOHUKHU KBaHTOBBIX TOYEK.
OnTuyeckue MOAYJIATOPbI HA OCHOBE 2 [IK-7
sdpdexra Irapka.
TpaH3uCTOPBI C BBICOKOM 2 T1K-7
noasuwxHocThio HEMT, pHEMT,
mHEMT.
Cunossie HEMT TpaH3ucTopsl Ha 2 [1K-7
ocHoBe GaN
Htoro 8
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6 BaustHue TeMriepatypsl Ha
napaMeTphl U XapaKTePUCTUKU
npuOOPOB U YCTPOKUCTB

TermtoBoe CONMPOTUBIIEHUE U
TEIJIOBOM UMIIEIaHC

[IK-7

rETEPOCTPYKTYPHOI Hroro 2
AIIEKTPOHUKHU

Hroro 3a cemectp 18

Hroro 18

He npenycmotpeno yueo

5.4. JlabopaTopHbIe 3aHATHSA

HBIM IINITAHOM

5.5. KypcoBoii npoexkT / kypcoBasi pabora

He npegycmorpeno yued

HBIM I1JIAaHOM

5.6. CamocTosiTeqbHasi padoTa

Buael caMmocTosTeNIbHOM paboOThL, TPYAOEMKOCTh M (POPMHUPYEMbIE KOMIIETEHIIMU IPECTABIICHBI B

tabmure 5.6.
Tabmuma 5.6. — Buabl caMocTosTeIbHOM PaboThl, TPYI0EMKOCTh U (DOPMHUPYEMbIE KOMIICTCHIIUN
HasBanwus paznenos (Tem) Brer . | Tpynoemkocts, | Dopmupyembie Dopmbl
JUCHUTIIUHBI CaMOCTOATEIRHON q KOMIIETEHIINHN KOHTPOJIA
paboThI
1 cemecTp
1 Beenenue [ToaroroBka K 3auery 4 [1K-7 3auér
ITonroroska k 6 [IK-7 TectupoBanue
TECTUPOBAHUIO
Hroro 10
2 DeMeHTEI [ToaroroBka K 3auery 4 TIK-7 3auéT
HaHOI'CTCPOCTPYKTYPHBIX IToaroTroBka K 6 I1IK-7 TectupoBanue
YCTPOUCTB IJICKTPOHUKH U TECTUPOBAHUIO
hoTonnKH [ToAroToBKa K 4 IK-7 KonTtponbHas
KOHTPOJILHOM padoTe pabora
Hroro 14
3 MeTobl u3MepeHus IToaroroska k 3ayeTy 4 I1K-7 3auér
HapaMfTPOB MpHOOpPOB 1 IToaroroBka k TIK-7 TectupoBanue
YCTpOHCTB . TECTUPOBAHUIO
reTepOCTPYKTYPHOI
IIEKTPOHUKHU Hroro 10
4 MeToMKH UCTIBITAHUS IToaroroBka K 3aueTy 4 IIK-7 3auér
mpubopos 1 yCTpOI%CTB IToaroroBka k I1K-7 TectupoBanue
reTEPOCTPYKTYPHOU TECTHPOBAHHIO
AJIEKTPOHUKHU Ha HAJIC)KHOCTh
{ JI0JITOBEYHOCTD Hroro 10
5 IIpuGops! u ycTpoiicTBa [ToaroroBka K 3auery 4 [1K-7 3auér
reTePOCTPYKTYPHOM IToaroTroBka K 6 I1IK-7 TectupoBanue
SJICKTPOHHUKH TECTUPOBAHUIO
IToaroroBka k 8 IIK-7 KoHntposbHas
KOHTPOJIBLHOM padoTe pabora
Hroro 18
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6 Biusinue Temneparypsl Ha |[loaroToBka k 3a4ety 4 [1K-7 3auét
napameTphbl U
XapaKTepUCTHKH [PUGOPOB 1 ITogroroska k 6 I1K-7 TectupoBanue
YCTPOHCTB TECTUPOBAHUIO
reTepoCTPYKTYPHOI toro 10
AIIEKTPOHUKU

Hroro 3a cemectp 72

Hroro 72

5.7. CoorBercTBHE KOMIIETEHINH, GOpPMHPYEMBIX IPH H3YYCHHH AUCHHUIIMHBI,
1 BHJIOB Y4eOHOM 1esiTeIbHOCTH

CooTBeTcTBUE KOMIETEHIUMH, (GOPMUPYEMBIX NMPU U3YyUYECHHH AUCIUILINHBI, 1 BUJIOB Y4eOHOM
JeSATEeIbHOCTH MPEICTABIICHO B Tabuiie S.7.

Tabnuua 5.7 — CooTBeTCTBHE KOMIETEHIUH, (OPMUPYEMBIX MPU U3yUYEHUH TUCIMILUINHbI, U BUIOB
3aHATHI

Bunel yueOHO nesTeNbHOCTH

DopmupyeEMbIE KOMIIETEHLIMU DopMBI KOHTPOJISL

Jlek. 3amH. |[Ipak. 3aH.|Cam. pa0.

I1K-7 + + + 3auér, KonTponbHas pabora,
TectupoBanue

6. PeiiTuHroBasi cucreMa /1Jisl OLlEHKH yCIIeBAeMOCTH 00y4aromuxcst
6.1. banabHbie oneHKH 11t GOPM KOHTPOJISA

bannbHble onieHKH U1t POPM KOHTPOJISt PECTaBICHbI B Ta0muiie 6.1.
Tab6muma 6.1 — bamnbHbIE OLIEHKH

N . | MakcumanbHbIN 6ami
MakcumanbHbII MaxkcumanbHbIN
3a MepHoJ MEXTY Bcero 3a
DOpMBI KOHTPOJISI 6amn Ha 1-yr0 KT ¢ 0aJut 3a mepuosa
2KT u Ha KoHeL CEMECTp
Hayaja ceMecTpa mexay 1KT u 2KT
cemecTpa
1 cemecTp
3auét 10 10 20 40
KoHnTtponbHas padota 10 10 20 40
TectupoBaHnue 5 5 10 20
Htoro makcumyM 3a 25 25 50 100
nepuo.
Hapacratomum ntorom 25 50 100 100

6.2. [lepecuer 0a/1J10B B OlIEHKH 32 TeKYIIMA KOHTPOJIb

Ilepecuer 6aI0B B OLIEHKH 33 TEKYILIMI KOHTPOJIb MpeACTaBiIeH B Tadnuue 6.2.
Tabnuua 6.2 — [lepecuer 6aI0B B OLICHKH 33 TEKYLIHI KOHTPOJIb

Bamnibl Ha naTy TEKyIIero KOHTpOIs OneHka

> 90% ot MakcuMaibHOI cymMMbl OamoB Ha naty TK 5

Ot 70% 1o 89% ot MakcuManbHOI cymMMbl OaioB Ha naty TK

Ot 60% 1o 69% oT MakcuMabHOU cyMMBI 6aiioB Ha naty TK

N |W ([

< 60% ot MakcuMaibHOI cymMbl OamioB Ha naty TK

6.3. Ilepecuer cyMMbI 02/1710B B TPAAUIIHOHHYIO M MEKAYHAPOAHYIO OLICHKY

[Tepecyer cymmbl OaJUIOB B TPAJAMLIIMOHHYIO U MEXIYHAPOIHYIO OIICHKY MPEJICTABJICH B Ta0JIHIE
6.3.
Tabmuua 6.3 — [lepecyer cyMMBbl 6aJUIOB B TPAIUIIMOHHYIO U MEKAYHAPOIHYIO OLICHKY
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Hrorosas cymma 6asios,
Onenka YUMTBIBAET YCIEUIHO CIAHHBIN Onenka (ECTS)

9K3aMeH

5 (oTnM4HO) (3aUTEHO) 90— 100 A (oTIM4HO)

4 (xopor10) (3a4TEHO) 85 -89 B (ouens xopor1o)
75 -84 C (xoporo)
70 — 74 D (y1oBIETBOPHUTEIHHO)

3 (YIOBJIIETBOPHUTEIHHO) (3a4TEHO) 65— 69
60 — 64 E (nmocpencTBenHo)
2 (HeyJI0BJIETBOPUTEIHHO) (HE 3aUTEHO) Hwxe 60 6ammoB F (HeynoBieTBOpUTENHHO)

7. YueOHO-MeTOANYeCcKOe 1 MH(OPMAIIHOHHOE o0ecneyeHue TUCIUTIIHHbI
7.1. OcHOoBHas IMTEpaTypa

1. Bopucenko, Bukrtop EBrenreBuu. HanoanekTpoHnuka : yue6Hoe mocobue ais By30B. - M. :
BMHOM. JlaGopatopus 3Hanmii , 2012. - 224 c¢. (nanuuue B 6ubmmoreke TYCVYP - 81 3k3.).

2. Ceprees, B. A. DieMeHTHI 1 yCTPOWCTBA HAHOZJICKTPOHUKH : yueOHoe mocodue / B. A. Ceprees.
— VYapsanoBck : Yal'TV, 2016. — 137 c [DOnexkTpoHHbld pecypc]: — Pexum gocrtyna:
https://e.lanbook.com/book/165019.

3. Mopo3zos B.I'. ®u3uka HU3KOpa3MEepHBIX CTPYKTYp: YueOHoe nmocodue / Moposos B.I'. — M.:
MUPDA - Poccuiickuii TexHonorundeckut yausepcuret, 2019.— 122 ¢ [DnekTpoHHbIN pecypc]: —
Pexum noctyna: https://reader.lanbook.com/book/171471#1.

7.2. JlonoiHUTEIbHAS JJUTEpaTypa

1. Yamumeirun FO.A. HanotexHosoruu B snektponuke: Mounorpadwus / H. W. boprapar [u ap.] ;
pen. FO. A. HannbiruH ; MOCKOBCKHH TOCYIapCTBEHHBIN MHCTUTYT AJIEKTPOHHOU TEXHUKH. - M. :
Texnocdepa, 2005. - 446 ¢ (Hanmuuue B 6ndbmmoreke TYCVYP - 20 3k3.).

2. T'apgues, P. M. DnekTpoHHbIE CBOMCTBA MHTE(PEHCHBIX W KBAHTOBOPA3MEPHBIX MOJUMEPHBIX
reTepocTpykTyp : MoHorpadus / P. M. I'agues, A. P. IOcynos, A. H. JlaunnoB. — Ya : BI'TIY umenn
M. Axmynnasl, 2014. — 174 ¢ [DnexkTpoHHBU pecypc]: — Pexum pocrtyna:
https://e.lanbook.com/book/72514.

3. CepreeB B.A. JluarHocTrka MmoaynpoBOJHUKOBBIX HCTOYHUKOB U3ITy4YeHHS: ydeOHOe mocooue /
B.A. Ceprees. .B. ®ponos. O.A. Pagaes. - YabsaHoBck : Yal' TV, 2022. - 95 c. [DnekTpoHHBIH pecypc]:
— Pesxxum mocrtyna: https://reader.lanbook.com/book/259718#1.

7.3. YueOHO-MeTOANYECKHE TTOCOOUS
7.3.1. O6s3aTes1bHbIE YUeOHO-METOANYEeCKUE MOCOOUs

1. Jdparynos, B. II. Mukpo- u HaHo3nekTpoHuka: COOpHUK 3a7ad U IPUMEPHI UX PELICHHUS :
yuebnoe mocooue / B. I1. Iparynos, [[. 1. Octeprak. — HoBocubupck : HI'TY, 2015. — 50 c.
[DnmexTpoHHEI pecypc]: — Pexxum gocrtyma: https://e.lanbook.com/book/118132.

2. byntoB E. A. CoBpeMeHHbIE YCTPOHCTBAa U 3JIEMEHTbl HAHOZJIEKTPOHHUKHU : yuyeOHO-
Meroanueckoe mocodue / E. A. Byraros, A. C. Boxmunnes, T. B. Illtanr. — 2-e usn., ctep. — Mocksa :
OJIMHTA : U3n-Bo Ypan, yu-ta, 2022. — 132 c. [DnexTpoHHBIN pecypc]: — Pexum pocryma:
https://reader.lanbook.com/book/231632#2.

7.3.2. YueOHO-MeTOAUYECKHE ITOCOOHS AJI5 JIMIX
C OrPaHUYEHHBIMH BO3MOKHOCTSIMM 310POBbSI 1 HHBAJIU/IOB

Y4ebHO-MeTOAMUECKIEe MaTepUaibl sl CAMOCTOSATEILHON U ayJUTOPHOI paboThl 00yYaromuxcst
W3 YKCTia JUI] C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU 3/I0POBbsI 1 HHBAJIUAOB MPEIOCTABISIIOTCS B opMax,
aJIaNTUPOBAHHBIX K OTPAHUYECHUSAM UX 370POBbsI U BOCHPUATHS WH(OPMALIUH.

Jst M1 ¢ HAPYIIEHUSIMU 3PEeHHUsI:

— B hopMe 2NIEKTPOHHOTO TOKYMEHTA;

— B MieyaTHOU popme yBeTrMueHHBIM HIpUdTOM.

Jst M1 ¢ HAPYIIEHUsIMU cJIyXa:
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— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

J st U1 ¢ HApYLIeHHUsIMU OTIOPHO-IBUTaTeJIbHOTO anmapara:
— B (popMe 2IIEKTPOHHOTO TIOKYMEHTA,

— B IIeYaTHOU (opme.

7.4. CoBpeMeHHbIe TPpo(eccuoHAIBbHBIE 0a3bI JAHHBIX
U HH(OPMAIIMOHHBIE CTIPABOYHbIE CHCTEMbI

1. IIpu u3yyeHUn AUCHUIUIMHBI PEKOMEHyEeTCsl 00pamaThCs K COBpeMEHHBIM 0a3aM JaHHBIX,
MH(QOPMAIIMOHHO-CIIPABOYHBIM U TMOMCKOBBIM cHcTeMaM, K KoTopbiM Y TYCVYPa oTKpeIT JOCTYI:
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

8. MarepuaibHO-TEXHUYECKOE U MPOrPaMMHOe ofecneyeHue TUCIHHIINHBI
8.1. MaTepuaibHO-TeXHHYECKOE U MMPOrPpaMMHOe o0ecreyeHue J1JIsl JIEKIIMOHHbIX 3aHATHH

Jlns mpoBeieHUs 3aHATUN JEKIIMOHHOTO THUMA, TPYIIOBBIX U HHANBUIYATbHBIX KOHCYJIbTAIIHA,
TEKYIIEro KOHTPOJIS U MPOMEXKYTOUHON aTTEeCTAllMU UCIIONb3yeTCs yueOHask ayAUTOPUS C TOCTAaTOYHBIM
KOJIMYECTBOM MOCAI0OYHBIX MECT i y4eOHOI rpymibl, 000pyI0BaHHAs JOCKOW U CTaHAAPTHON y4eOHOM
Mebenbto. FiMeroTcs MynbTuMeuitHoe 000py10BaHie U y4eOHO-HArIsAHbIE TOCOOMS, 00eCTIeUNBAIOIIHE
TEMaTUYECKHUE WILTIOCTPAIIMH T10 JICKITAOHHBIM pa3jiejaM JUCITUILUIHHBI.

8.2. MaTepuabHO-TeXHHYECKOe H IPOrPaMMHoOe odecredeHue A NPAKTHYEeCKUX 3aHATHI

VYueOHast aytuTopHst: yueOHast ay TMTOPHSI UTS TPOBEACHNUS 3aHATHIA MPAKTUYECKOTO THIIA, ydeOHas
ayJUTOPHS TSl TIPOBEIEHUS 3aHATHI CEMUHAPCKOTO TUIIA, IOMEIEHUE JIJIsl KypCOBOTO MPOSKTUPOBAHUS
(BBITTOJTHEHUSI KYPCOBBIX paboT), MOMENIEHHUE ISl MPOBEICHHS T'PYNIOBBIX W HMHIWBUIYATbHBIX
KOHCYJIbTAllMi, TTOMEIICHHUE ISl IPOBEACHUS TEKYLIErOo KOHTPOJS M MPOMEKYTOYHON aTTECTAINH;
634034, Tomckas obnacts, T. Tomck, Bepmnnuna ynuma, 1. 74, 222 ayn.

Onucanue nMeroLerocss 000pya0BaHus:

- Komnsrotep Intel(R) Core (TM)2 CPU;

- [Ipoektop Beng;

- Kommnexr cnenuanu3upoBaHHON yueOHON Mebeny;

- PaGouee mecTo nmpenogaBaTels.

8.3. MaTepua/ibHO-TeXHUYECKOE U MPOrpaMMHOe o0ecreyeHue 1Jisi CAMOCTOSATEIbHOM padoThI

Jlnst caMocTosATeNbHOU pabOThl UCTIONB3YIOTCS YueOHbIE ayAUTOPUH (KOMIIbIOTEPHBIE KIIACCHI),
PacCIIOJIOKEHHBIE TI0 aJpecam:

- 634050, Tomckas o6nacth, T. Tomck, Jlennna npocnexkr, a. 40, 233 ayn.;

- 634045, Tomckas obnacts, T. Tomck, yi. KpacHoapmeiickas, a. 146, 209 ayn.;

- 634034, Tomckas o6nacth, r. Tomck, Bepmmauna ynuna, a. 47, 126 ayn.;

- 634034, Tomckas ob6nacts, T. Tomck, Bepmmauna ynuna, a. 74, 207 ayn.

Onucanne UMEIOIIErocss 000pya0BaHUS:

- yueOHasi MeOenb;

- KOMITBIOTEPHI;

- KOMIIBIOTEPHI MOJAKIIOUEHBI K ceTu «MHTepHeT» U 00ecrneynuBaloT JOCTYI B 3JIEKTPOHHYIO
nH(popMannoHHO-00pa3oBaTenbHyto cpeny TYCYPa.

[TepeyeHs mporpaMMHOTO 0OECIICUEHUS:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 mis Windows;

- 7-Zip;

- Google Chrome.

8.4. MaTepuanbﬂo-TexnnquKoe odecrneyeHue AUCHUIIVIMHBI JIA JUI ¢ OTPAHUYCHHBIMU
BO3MOKHOCTSIMMU 310POBbS 1 HHBAJIMI0B

OcBocHue AUCHUINIMHEBL JIMaMU C OrpaHUYCHHBIMU BO3MOKHOCTAMU 3JO0POBbA U MHBAJIUIaMU
OCYHICCTBIIACTCA C UCITOJIB30BAHUCM CPCACTB O6y‘ICHI/IH O6HICFO " CIICHHUAaJIbHOIO Ha3HA4YCHMUA.
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[Ipu 3aHATHAX ¢ OOy4YarOUIMMHCA C HAPYWIEHHSMH CJyXa MPEIyCMOTPEHO HMCIOJb30BaHHE
3BYKOYCHJIMBAIOIIEH ammapaTypbl, MyJIbTUMEIUNHBIX CPEICTB U JPYTHUX TEXHUUYECKHUX CPEJICTB
npuema/nepenadn yueOHol nHpopMaImy B JOCTYIHBIX GopMax, MOOMIIBHON CUCTEMBI MTPEINOJaBaHuUs
JUTsL 00YYaIOIIUXCSl ¢ UHBAJIMHOCTHIO, MOPTATUBHON MHAYKIIMOHHON CHCTEMBbl. YueOHas ayAuTOpus, B
KOTOPOHW 3aHUMAIOTCSl 00ydYaromuecs: ¢ HapyIIeHUEeM CiyXa, 000pyJa0BaHa KOMIBIOTEPHOM TEXHUKOM,
ayAMOTEXHUKOM, BUACOTEXHUKOW, SJIEKTPOHHOM IOCKOM, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHUSIX ¢ 00yUYaIOIIMMUCS C HAPYLIEHUSIMHU 3PeHUs MPETYyCMOTPEHO UCIOJIb30BAaHUE B
JEKIUOHHBIX U y4eOHBIX ayAUTOPHUSAX BO3MOXKHOCTH MPOCMOTpaA YAAJIEHHBIX 00BEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM claiijia Ha dKpaHe) MpH MOMOIIHM BUACOYBEIUUHUTENEH I KOMPOPTHOTO
MIPOCMOTpA.

[Ipu 3aHgATHAX ¢ OOYy4YalOIIMMHCS C HAPYHIEHHWSIMH ONOPHO-ABUTaTeJbLHOI0 ammapara
HCIIOJB3YIOTCS allbTEpHATUBHBIE YCTPONCTBA BBOJA MH(GOpPMalMU U APYyrue TEXHUYECKUE CpeacTBa
npuema/mnepeaadyn yueOHoM nHGOpMaIMH B JOCTYHMHBIX GopMax, MOOMIIBHON CUCTEMBI OOYUYCHUSI IS
JIOJIEN ¢ MHBAIMIHOCTEIO.

9. OueHOYHbIe MaTePUAJIbl M METOAUYECKHE PEKOMEHIAMY 110 OPTaHU3aALMH U3YUeHUsl
JUCIUTIINHBI

9.1. Conep:xaHne OLICHOYHBIX MATEPHAJIOB [JIsl TEKYIIEro KOHTPOJIS
U MIPOMEKYTOYHOM aTTecCTAUH

JIyist o1leHKHU cTeneHru COPMUPOBAHHOCTH M YPOBHS OCBOCHUS 3aKPCTUICHHBIX 3a AUCIUTIIINHOMN
KOMITETEHIINI HUCTIONB3YIOTCS OLICHOYHBIE MaTepUallbl, MpeAcTaBiIeHHbIC B Ta0muIe 9.1.
Tabmuia 9.1 — @opMbI KOHTPOJISL U OLIECHOYHBIC MATSPHAIIBI

Hasparus paszenos (Tem) PopmupyemEIe ®opmbl koHTpoIs | OueHouynsie Marepuans (OM)
JUCUHUTLITUHBI KOMIIETEHIINU
1 Beenenue [1K-7 3auét [Tepeuens BOIpOCOB AJ1st
3aueTa
TectupoBanue [IpumepHbIil nepeyeHb
TECTOBBIX 3aJaHUI
2 DIJIeMEHTHI [IK-7 3auér [Iepeuyens BonpocoB 11t
HAHOTETEPOCTPYKTYPHBIX 3aueTa
YCTPOHCTB 3JICKTPOHUKH 1 KonTponbHas [IpumepHbIii IepedeHb
oTOHHKH pabota BapHaHTOB (3aaHUI)
KOHTPOJIbHBIX paboT
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUI
3 MeTo/ibl U3MepeHus [IK-7 3auér [Iepeuyens BonpocoB i
napamMeTpoB NMPHOOPOB U 3auera
YCTPOJCTB reTepOCTPYKTYPHOM TectupoBanue [IpumMepHbIi TEpedeHb
SJICKTPOHHUKH TECTOBBIX 3aJaHUH
4 MeToMKH UCTIBITAHUS IK-7 3auér IIepeyens BOonpocoB 11t
npruOOpPOB U YCTPOUCTB 3adera
;iiiﬂ;g{i};cﬁ}l;?{lf;uemﬂocn " TectupoBanue IIpumepHBbIit HepevquL
IONFOBEMHOCTD TECTOBBIX 3a/laHUI
5 IIpubops! u ycTpoiicTBa [IK-7 3auér [Iepeuens BonpocoB it
reTepPOCTPYKTYPHON 3a4era
SJICKTPOHUKHU KoutpoinbHas [IpumepHbIil nEepedyeHb
pabora BapUaHTOB (3aJjaHui)
KOHTPOJIbHBIX paboT
TectupoBanue [IpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUI
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6 Bnusinue TemnepaTypsl Ha [IK-7 3auér
IapaMeTpsl U XapaKTEPUCTUKU
npuOOPOB U YCTPOKUCTB
reTepOCTPYKTYPHOMN

AIIEKTPOHUKHU

[Iepeuyens BonpocoB i
3auera

TecTtupoBanue [IpumepHBIil nepeueHb

TECTOBBIX 3aIaHUN

[xana oneHku cHOPMUPOBAHHOCTU OTAEITBbHBIX MIAHHUPYEMBIX PE3yJIbTATOB OOyUYEHHS IO
JTUCIUIUIMHE TpUBeeHa B Tabnuie 9.2.
Tabnuna 9.2 — llkana oneHku cHOPMHUPOBAHHOCTU TIAHUPYEMBIX PE3yJIbTATOB OOYUYEHUS TIO

JAUCLUTLIINHE
®opmynupoBka TpeOOBaHUM K CTeNeHU C(HOPMUPOBAHHOCTH
Orenka bannet 32 OM IUTAHUPYEMBIX PE3yJIbTaTOB 00YUYEHHS
3HATh YMETh BIIQJICTh
2 <60% ot OTCYTCTBHE 3HAHHUM OTCYTCTBHUE OTCYTCTBHE
(HEYIOBIIETBOPUTEIIBHO ) | MAKCUMATHHOU | HIT ()parMeHTapHBIC YMEHUH HITH HABBIKOB WJIN
CYMMBI 0aJUTOB 3HAHUS JaCTHYHO (dbparMeHTapHbBIE
OCBOEHHOE MIPUMCHCHHE
YMCHHE HABBIKOB
3 ot 60% 1o o011ue, HO He B IIEJIOM YCHENTHO, B IIEJIOM
(YZIOBIIETBOPUTENHHO) 69% ot CTPYKTYypUPOBAHHbIE HO HE yCIHEIIHOEe, HO He
MaKCUMaJIbHOM 3HAHUA CUCTEMATHYECKU | CUCTEMAaTHUECKOe
CYMMBbI 0aJIoB OCYIIECTBIISIEMOE MpUMEHEHHE
yMEHHE HABBIKOB
4 (xopor11o) ot 70% 1o c(hOpMHUPOBAHHEIE, B LIEJIOM B LIEJIOM
89% ot HO cojiepKaliue YCHEIIHOE, HO yCHEUIHOE, HO
MaKCHUMaJbHOM OTJIETbHBIE coJieprKaIime coJIeprKaIue
CyMMBI 0ajuioB | mpoOIeMbl 3HAHUS OTJICTbHBIE OT/ICTbHBIE
poOeIbl yMeHUe poOeITbI
MPUMECHECHHE
HABBIKOB
5 (OTIIMYHO) >90% ot c(hopMUpOBaHHBIE | CHOPMUPOBAHHOE YCIENTHOE U
MaKCHMAaJIbHOW | CHCTEMaTHYECKHE YMCHHE CHUCTEMaTHYECKOE
CYMMBI 0aJUTOB 3HAHUS MIPUMCHCHHE
HABBIKOB

[ITkana KOMIJIEKCHON OLIEHKH CPOPMUPOBAHHOCTH KOMIETECHIUI MpHuBeieHa B Tabmuie 9.3.
Tabmuma 9.3 — Illkana KOMIJIEKCHOM OIIEHKH C(HOPMUPOBAHHOCTH KOMITETESHITUI

Orenka dopmynupoBka TpeOOBaHUH K CTETIEHH KOMIIETECHIHH

2 He nmeet He0OXOIMMBIX TIPEICTABICHUN O MPOBEPSIEMOM MaTepHalie
(HEyAOBIETBOPUTENBHO) | UJIU
3HaTh Ha yPOBHE OPMEHTHPOBAHMS, ITpeicTaBieHN. OOyyaronuiics 3HaeT
OCHOBHBIE NIPU3HAKU UM TEPMHUHBI U3y4aeMOTI'0 3JIEMEHTA COACPKAHMS, X
OTHECEHHOCTb K OTIPE/ICTICHHON HayKe, OTPaciIH Wik 00BbEKTaM, y3HAeT B
TEKCTaX, MU300paKEHUAX WIHM CXeMaX U 3HAET, K KAKUM HCTOUYHUKAM HY>KHO
oOpararscs 111 0oJiee NeTATBHOTO €r0 YCBOSHUSI.

3 3HaTh U YMETh HA PeNPOAYKTHUBHOM YpoBHE. O0yyaronuxcs 3HaeT
(YZIOBIIETBOPUTENBHO) |M3YUEHHBIHN 3JIEMEHT CO/IEp KaHUSI PENPOAYKTUBHO: IPOU3BOIBHO
BOCIPOU3BOAMT CBOU 3HAHUS YCTHO, MUCbMEHHO WM B IEMOHCTPUPYEMBIX
JEUCTBHSIX.
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4 (xopotio) 3HaTh, yMETh, BIa/IETh HA AHAJMTHYECKOM ypOBHE. 3Has Ha
PENpPOAYKTUBHOM YPOBHE, YKa3bIBaTh HA OCOOEHHOCTH U B3aUMOCBSI3H
M3yYeHHBIX 00BEKTOB, HA UX JJOCTOWHCTBA, OTPAHUYCHUS, UCTOPHIO U
NEPCIIEKTUBBI PA3BUTUS U OCOOEHHOCTH I pa3HbIX OOBEKTOB YCBOCHHUSI.

5 (OTJIMYHO) 3HaTh, YMETh, BIIAJIETh HA CHCTEMHOM ypoBHe. OOyJaronuics 3HaeT

HSyquHBIfI SJIEMEHT COACPKAHUA CUCTEMHO, IIPOMU3BOJIBHO U JOKA3aTCIbHO
BOCIIPOMU3BOJUT CBOW 3HAHUA YCTHO, IMCBMEHHO UJIU B ICMOHCTPUPYEMBIX
I[GﬁCTBHHX, YUUThIBAA U YKa3bIBasAd CBA3H U 3aBUCUMOCTH MEXKY dTHM
SJIEMEHTOM U APYTUMH DJIEMECHTAMU COACPINKAHUA JUCIHUIIIINHEBI, €T0
3HAYUMOCTB B COACPKAHUN JUCHHUIIINHBI.

9.1.1. IlpuMepHBIii MepeyeHb TECTOBBIX 3aJaHU

. MakcuManbHas TONIIMHA KBAHTOBOM SIMbI HE JIOJ)KHA MPEBBINIATH:

a) 100 am

0) 10 M

B) anuHy BoiHbI Jle bpoitns

T') JUIMHY BOJHBI KOT€PEHTHOCTHU

. [logGepute rerepocTpyKTyphl ISl CO3/IaHUs CBETOAMOA UH(PPAKPACHOTO CIEKTPa U3IyUCHUS
(nmuHa BotHBI Ootee 750 HM):

a) AlGaAs / GaAs

0) AIN / AlGaN

B) GaN / InGaN

. [lonGepute reTepoCTPYKTYpy A CO3JAaHUs CBETOAMOJA CHHErO CIEKTpa CBEUCHHS (IIHMHa
BOJIHBI OT 450 110 500 HM):

a) AlGaAs / GaAs

0) AIN / AlGaN

B) GaN / InGaN

. Ha cBeTOBOIi MOTOK Kakoro M3 CBETOAMOJOB Temmeparypa OyaeT oKa3blBaTh HanOOIbIIee
BO3/J€HCTBUE:

a) OpaHXeBBIN

0) cuHMiA

B) OcnbIi

. B kakux TpaH3uCTOpax ¢ BHICOKOH MOJIBMXHOCTHIO 35iekTpoHOB (HEMT) Habmomaercs kosuarc
TOKa:

a) B TpaH3ucTopax Ha ocHoBe GaN/AlGaN

0) B TpaH3uctopax Ha ocHoBe AlGaAs/InGaAs

B) B TpaH3ucTopax Ha ocHoBe InGaP/InGaAs

. B xakoM u3 TpaH3UCTOPOB C BBHICOKOW MOABUKHOCTHIO 3nekTpoHOB (HEMT) ucnons3yercs
CJIOHBIA MHOTOCIIOMHBIN Oy(hepHbIi cloit

a) pHEMT

6) mHEMT

B) HEMT

. Kak u3MeHuThCs najieHne HanpsKEeHUs Ha CBETOMO/IE NPU €ro HarpeBe:

a) YBEITMUUTCS

0) yMEHBIIUTCS

B) OCTaHETCS MOCTOSITHHBIM

') MOXKET YBEJIMYUTCS UJTH YMEHBIIUTCS B 3aBUCUMOCTH OT MaTEPUAJIOB U3 KOTOPHIX U3TOTOBIEH
CBETOANO]

. Kak u3mMeHuTcs CKBO3HOM TOK MPOTEKAIOIIUN Yepe3 CBETOANO] Ha OCHOBE r€TePOCTPYKTYPbI
IIPU €r0 HarpeBe:

a) YBEITMUUTCS

0) yMEHbBIIUTCS

B) OCTaHETCS MOCTOSITHHBIM

') MOXKET YBEJIMYUTCS UM YMEHBIIUTCS B 3aBUCUMOCTH OT MaTEPUAJIOB U3 KOTOPHIX U3TOTOBIEH
CBETOANO]
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9. Kak m3MeHHUTCS IJIMHA BOJHBI CBETOJMOJA Ha OCHOBE IeTEPOCTPYKTYPHI NpPU HArpese
KpHCTaa:
a) YBEIIMYUTCS
0) yMEHBIITUTCS
B) OCTaHETCS TIOCTOSIHHOM
') MOXKET YBEJIIMIHUTCS HITH YMEHBIIUTCS B 3aBUCUMOCTH OT MAaTEPUAIOB M3 KOTOPBIX H3TOTOBJICH
CBETOIHMO/

10. Kakue u3 reTpocTpyTKyp Ucnodib3ytores ais co3ganus pHEMT Tpan3ucTopos:
a) AlGaAs / InGaAs
0) InGaAs/InAlAs
B) AlGaAs/GaAs

9.1.2. IlepevyeHb BONPOCOB ISl 3a4€Ta

1. ITomynpoBOJHUKOBBIE TETEPOCTPYKTYpPHI. TpeboBaHus K TeTepoCTpyKTypaM. THIIBI KBAHTOBBIX
am. ITpaBuiio AnnepcoHa.

2. CeronuoAbl U Ja3epbl Ha KBAaHTOBBIX siMax. OCHOBHBIE apaMeTpbl CBETOANO10B. CIIOCOOBI
noBbIIeHUS () (HEKTUBHOCTH.

3. CBeToauo/bl U Ja3epbl Ha KBAHTOBBIX Toukax. TexHomoruu noayuyenus KT.

4. TemneparypHble XapaKTEpUCTUKH CBETOAMOAOB. BinsiHue TemMnepaTypsl Ha CBETOBOM MOTOK.
TermmoBoe conpoTusiieHue. TemnoBoil UMIIEIaHC.

5. CBU tpan3ucrops! Ha ocHoBe GaN. Komnarnc Toka. KopoTkokananbabie 3¢hpeKThI.

9.1.3. [IpuMepHBbIii NepeyeHb BAPUAHTOB (3aaHMii) KOHTPOJBLHBIX padoT

BapnasTt Nel

1. IMeercd rerepocTpyKTypa Ha ocHoBe GaN/InxGai-xN. OnpenenuTs HHTepBal X IPH KOTOPOM
CTPYKTypa OyZIeT yI0BIEeTBOPATH TPeOOBAHILIM, IPEIbABIAEMBIM K T€TePOCTPYTYPaM.

2. Hmeetca JII'C Ha ocHOBe AlAs/AlxGaixAs/AlAs. Tolmniga KBaHTOBOI AMBI COCTABIAET 4,5 HM.

L. OrmpesieTHTs MAaKCHMAaIBHEIL X TIPH KOTOPOM B KBAHTOBOII IMe Oy/IeT OJHH 3HepTeTIIecKHil ypOBeHb.
CrpaBouHEIe JaHHEIE I MaTepHAaIOB B34Th H3 CIIPABOYHHKA.
3. Imeetca II'C Ha ocHOBe AlGaAs/GaAs/AlGaAs. OnpeneniTe MIHIMATBHYIO H MAKCHMAJIBHYIO
TOJIIHHY KBAHTOBOH SAMBI.
Bapnant Ned
1. Hmeetcs rerepocTpykrypa Ha ocHoBe InN/InxGai<N. Onpe/ieiTs HHTepBal X IIPH KOTOPOM CIPYKTYypa
OyIeT yIOBIeTBOPATE TPeOOBAHNAM, IIPeIbABIAEMEIM K IeTepOCTPYTYpaM.
2. Hmeetcs JIT'C Ha ocHoBe AlAs/AlxGaixAs/AlAs. TonmnHa KBAHTORO AMBI COCTARIAET 5 HM.
2. OmnpeziennTh ANana30H X IPH KOTOPOM B KBAHTOBOH AMe OyZeT OIMH dHepreTHYeCKHH YPOBEHb.
CripaBouHble JaHHBIE I MaTepHAaIoB B34Th 3 CIIPABOYHHKA.
3. Hwmeetca JI'C Ha ocHOBe AlAs/AlGaAs/AlAs. Onpene nTh MUHIMATBHYIO H MAKCHMATBHYIO TOIIIHHY
KBAHTOBOH AMBIL.
BapmanT Ne5
1. TIImeercs reTepocTpykTypa Ha ocHoBe GaAs/Gayln; xAs. Onpe/IenTs HHTepPBal X IPH KOTOPOM CTPYKTypa Oyier
YIOBIIETBOPATh TpeGOBaHIAM, IIPEAbAB/ISEMBIM K F€TePOCTPYTYpaM.
3 2. Imeetcsa JII'C Ha ocHoBe AlAs/AliGaj.xAs/AlAs. TommuHa KBAHTOBOIT IMBEI COCTAB/ISET § HM.

OmpeieHTh THAMa30H X MPH KOTOPOM B KBaHTOBOII AMe Oy/IeT 0JIHH JHepreTHIecKHii ypOBeHb.
CrnipaBouHEIe TaHHBIE [UIL MaTepHAaIoB B34Th I3 CIIPABOIHHKA.

3. Imeetcsa JII'C Ha ocHOBe AlAs/GaAs/AlAs. OmnpeneTnTh MHHHMATBHYIO H MAKCHMAIBHYIO TOJIIIHY
KBaHTOBOII AMEL.

BapuasT Nob

1. OnpenenuTs MaKCHMAIBHYIO TeMIIEPATypy, IIpH KOTOPOIl BO3MOKHA paboTa 0JHO3IeKTPOHHOTO
TPaH3UCTOPA C TOIOJIOIHYeCKHMIH pa3MepaMu 110 HM, BEIIOIHEHHOTO 110 TEXHOJIOTHH H30JIAIHH
HMILIAaHTHPOBaHHEIM KuciaopooM (SIMOX) u nMeromiero NupuHy 3a3zopa 30 HM.

4. 2. ]Jlund cBepxpelleTKH Ha ocHOBe GaAs/ GaxInixAs /GaAs oIpeeInTs X IpH KOTOPOM [UIHHA BOJIHEL,
COOTBETCTBYIOMIAS MAKCHMYMY OIITHYECKOI'0 IIOTTIOIIEHN Oy IeT IIPHXOAUTHCA Ha HH()PAKPaCHEII CBET
¢ JmiHOI BoiHEI 1,064 MkM. Ecin TonmmiiHa KBaHTOBBIX SIM COCTaBIsAeT 6 HM, OaphepoB 15 HM.

3. THwmeetcsa JII'C Ha ocHOBe AlAs/GaAs/AlAs. OmpeienHTs MHHIMATBHYIO H MaKCHMATBHYIO TOMIINHY
KBAHTOBOH SIMBIL.
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BapnanT Nel0

1. OmpemenuTs ATHHY BOTHBI H3TyTIeHHA 11 cBeTooa Ha ocHoBe JII'C GaN/InxGa1<N/GaN (x=0.35).
TomuHa OapeepoB cocTaBngeT 10 HM, TONINHA KBAHTOBOI SMEI COCTABIAET 4 HM.

2. OnpenenuTs IIHHY BOJIHEI, IIPH KOTOPOH OyeT MAKCHMYM ONTHYECKOTO IOTTIOMEeHN 1711

5. CBepXpellleTKH Ha ocHOBe AlAs/GaAs/AlAs. Ecmi TonmmiHa KBaHTOBEIX IM COCTaBIIAeT 5 HM, OaphepoR

15 BMm.

3. OmpenenuTs MAaKCHMAIBHYIO H MUHIMANBHYIO IIHHY BOJNHE! H3mydeHus 11 KKJI Ha ocHoBe
ceepxpemieTkl AllnAs/InGaAs/AllnAs.

9.2. MeToan4yeckne peKOMeH AU

YueOHBI MaTepuana u3jaraercs B GopMme, Mperoiaraliie caMoCTOATEIbHOE MBIIIICHUE
CTYJIEHTOB, camooOpa3zoBanue. [Ipu 3ToM camocTosITeNbHAs padoTa CTyACHTOB UIPAET PEIIAIOIIYIO POJIb
B XO/JIe BCETr0 Y4eOHOro mpoliecca.

Hauatp n3yueHue QUCHMILUIMHBI HEOOXOIUMO CO 3HAKOMCTBA ¢ paboueil MporpaMMoid, CIIUCKOM
y4e0HO-METOUYECKOTO U MporpaMMHOro odecrnedeHusi. CamocTosTenbHas padoTa CTyJeHTa BKIIOYaeT
paboTy ¢ yueOHBIMH MaTepualaMH, BBIMOTHEHHE KOHTPOIBHBIX MEPOMPUATHH, MPEeayCMOTPEHHBIX
y4eOHBIM IJIaHOM.

B npouiecce nzydeHus: TUCUUILTAHBI ISl Ty4YIIETO OCBOSGHUS MaTepHaia HeoOX0IUMO PEeryspHO
oOpamaTbCcsi K pEKOMEHAYEMOW JUTEpaType M MCTOYHUKAM, YKa3aHHBIM B y4eOHBIX MaTepuanax;
MOJb30BaThCsl yepe3 KaOMHET CTyAeHTa Ha cailte YHuBepcuTeTa o0pa3oBaTEIbHBIMU pecypcaMu
ANEKTPOHHO-OMOIMOTEYHON CUCTEMBI, a TAK)Ke 00IIEeTOCTYTHBIMH HHTEPHET-TIOPTAIaMU, COACPKAIIUMHU
HAayYHO-TIONMYJSIPHBIE W CIEIMalIU3UPOBAHHBIE MaTepHalbl, MOCBSIICHHBIE PA3JIUYHBIM aCHEKTaM
y4eOHOW AMCIUILTHHBIL.

[Ipu caMoCTOATEILHOM U3YYEHHUU TEM CIEAYNUTE PEKOMEHIAIIHSIM:

— YTEHHE HWIH MPOCMOTP MaTepHalia OCYLIECTBISHTE CO CKOPOCTHIO, NOCTATOYHOM ays
WHANBHUAYATBHOTO TMOHMMAHUS M OCBOCHHS MaTepuala, BbIIENsis OCHOBHBIE UJEH; HA OCHOBAHUHU
M3YUYEHHOTO COCTAaBUThH Te3UChl. OCBOMB MaTepual, MOMbITATbCS COOTHECTH TEOPHUIO0 C MIPUMEpPAMHU U3
MPAKTHKU;

— €CITU B TEKCTE BCTPEUAIOTCS HE3HAKOMBIE UM MAJIO3HAKOMBIE TEPMHHBI, CIIEIyeT BBISICHUTh HX
3HAYCHHME I TOHUMAaHUs JaIbHEHIIIEro MaTepuana;

— OCMBICIIMBalTE MPOYUTAHHOE U U3YUEHHOE, OTBEYANTE HA MPEJI0KEHHBIE BOIIPOCHI.

CTyaeHTsl MOTYT MONy4aTh WHAUBUIYATbHbIE KOHCYIbTAIIUHU, B T.4. C UCIIOJIb30BAaHUEM CPEJICTB
TEJIEeKOMMYHUKAIUH.

[To nucuuniarHe MOTYT MPOBOJIUTHCA JOMOJHHUTEIbHBIEC 3aHATUS, B T.4. B opMe BEOMHAPOB.
Pacnucanue BeOMHAPOB U 3amucy BEOWHAPOB MYyOJUKYIOTCS B AJIEKTPOHHOM Kypce / 3IEKTPOHHOM
YKypHAJIe Mo TUCIUTUINHE.

9.3. TpeﬁﬂBaHI/Iﬂ K OHCHOYHBIM MaTe€pHaJiaM AJid JUIl ¢ OrPAaHUYCHHBIMUA BO3MOKHOCTAMMU
3A0POBbA U HHBAJIMI0B

Jas nu1 ¢ OrpaHUYEHHBIMH BO3MOXXHOCTSMHU 3J0POBBS M HHBAIHIOB MPEIYCMOTPEHBI
JIOTIOJIHUTEJIbHBIE OLIEHOYHBbIE MaTepHalibl, IEPEeYeHb KOTOPHIX yKa3zaH B Tabnuue 9.4.

Tabnuna 9.4 — JlomonHUTENbHBIE MaTEepHUalbl OIEHUBAHUSA IJs JHUIl C OTPAaHUYCHHBIMH
BO3MOKHOCTSIMH 3JI0POBbsI M MHBAJIHJIOB

Buapl 10N0IHUTENBHBIX OEHOYHBIX |  DOpPMBI KOHTPOJIS U OLIEHKU
Kareropuu obyuaromuxcs

MaTepuaioB PE3yJIbTaTOB O0YUYCHUS
C HapylIeHUsIMH cTyXa TecTbl, MUCHEMEHHBIE [IpenmyriecTBEHHO MUCHMEHHAS
CaMOCTOSITeNIbHBIE PaOOTHI, BOITPOCHI IIpOBEpKa
K 3a4€Ty, KOHTPOJIbHbIE paOOTHI
C HapylIeHUSAMU 3pEHUs CobecenoBanue 1Mo BOpocam K [Ipenmy1iecTBEHHO yCTHas
3a4eTy, OMpOoC 0 TEPMUHAM poBepKa (MHIAWBUYATBHO)
C HapylIEeHUsIMU OTIOPHO- Pelienne qucTaHIMOHHBIX TECTOB, [IpeumymiecTBEHHO

JIBUTATEJILHOIO arrapara KOHTPOJIbHBIE paOOTHI, MMCbMEHHBIE | TUCTAHIIMOHHBIMU METO/IaMHU
CaMOCTOSITeNIbHbIE PaOOThI, BOIIPOCHI
K 3a4€Ty
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C orpaHMyYeHUSIMH TIO
0011IeMETUIIUHCKUM
MOKa3aHUSIM

TecThl, TUChbMCHHBIC
CaMOCTOSITEIIbHBIE PAOOTHI, BOTIPOCHI
K 3a4€Ty, KOHTPOJbHBIE paOOTHI,
YCTHBIE OTBETHI

[Ipeumy1iecTBEHHO POBEpPKA
METOAAMHU, ONPEACIIAIOLIMMUCS
UCXOJS U3 COCTOSIHUS
o0yyaromerocss Ha MOMEHT
IIPOBEPKU

94. MeToauuecKkue PECKOMEHIAUHU MO OIMCHOYHBIM MaTepuajaamMm IJid JUll ¢ OrpaHUYC¢HHBIMHU
BO3MOKHOCTSIMHA 310POBbS U UHBAJINI0B

Jns nui ¢ orpaHUYEHHBIMH BO3MOXKHOCTSIMU 3J0POBbSI U MHBAJIHUJIOB MPEayCMaTPUBACTCS
JOCTYITHAs popMa Mpea0CTaBICHUS 3aJaHUI OIICHOYHBIX CPEJICTB, 4 UMEHHO:

— B IIeYaTHOU (opme;

— B IieyaTHOM hopme ¢ yBeJIMYEHHBIM HIPUPTOM;

— B (hopMe IIEKTPOHHOTO JOKYMEHTA;

— METOJIOM YTE€HHSI aCCUCTEHTOM 3aJ]aHUsl BCIIYX;

— IpeJ0CTaBICHHUE 3a/1aHUs C UCIOIb30BaHUEM CYpIOTIEPEBOAA.

Jluuam ¢ orpaHMYE€HHBIMU BO3MOXKHOCTSMH 3/I0POBbSI M MHBAJIKAaM yBEJIUUYMUBAETCS BpeMs Ha
MOJITOTOBKY OTBETOB Ha KOHTPOJIbHbIE BOMpockl. s Takux oOyyarouiuxcs mpeaycMaTpuBaeTCs
nocTynHast popma npeaocTaBiIeHHsI OTBETOB Ha 3aJlaHUsl, @ UMEHHO:

— MUCBMEHHO Ha Oymare;

— Ha0Op OTBETOB Ha KOMIIBIOTEPE;

— HabOp OTBETOB C UCIOJIH30BAHNEM YCIIYT aCCHCTEHTA;

— MpEe/ICTaBIIEHUE OTBETOB YCTHO.

[Ipouenypa omeHWBaHHUS PE3yIbTATOB OOYYEHHUsS JHUIl C OTPAHUUYCHHBIMHU BO3MOXXHOCTSIMHU
3I0pPOBbSI M WHBAIUIOB 10 AUCIHILIMHE TPEIyCMAaTPUBACT MpeJAOoCTaBlIeHne HHPopManuu B Gopmax,
a/IaTITUPOBAHHBIX K OTPAaHUYEHISIM UX 3I0POBbBSI U BOCIIPHATHS HHPOPMAITUH:

Jst Iuu ¢ HAapylIeHUsIMU 3PeHu:

— B (hopMe IIEKTPOHHOTO JOKYMEHTA;

— B rieyaTHOU popme yBeIMueHHBIM HIpUdTOM.

J1st Iun ¢ HApYLIeHUsIMU cJIyXa:

— B (hopMe IIEKTPOHHOTO JOKYMEHTA;

— B TIe4aTHOU (opme.
JJ1s1 11 ¢ HApyLIEHUSIMH OTIOPHO-ABHUIaTEJIbHOIO anmapara:

— B popMe 3JIEKTPOHHOTO TIOKYMEHTA;

— B IIeyaTHOU (opme.

[Ipn HEOOXOAUMOCTH JJIsl JUI] C OTPAHUYCHHBIMU BO3MOXHOCTSIMH 3JI0POBbSI U MHBAJIHUIOB
MpoIieIypa OLICHUBAHUS PE3YJIBTATOB 00YUEHHUS MOXKET IPOBOJUTHCS B HECKOJIBKO JTaIloB.
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