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1. O01mue MoJI0KeHu s

1.1. lean AUCHUIIHHBI

1. dopmupoBaHHe TEOPETHUYECKUX M MPAKTHUYECKUX OCHOB, HEOOXOIMMBIX IS pacdyera,
pa3paboTKH U CO3AAHUS FINEMEHTOB, IPUOOPOB M YCTPOMCTB U HAHOAIEKTPOHUKH, A TAKKE JaJIbHEHIIIEro
COBEPILECHCTBOBAHUS 3HAHUU ITyTEM U3YUYEHUS HAyYHO-TEXHUYKOM JIMTEPATYPBI 10 JAHHOU WIIM CMEKHOU

TEMATHUKaM.

1.2. 3agauy AUCHUILIUHBI

1. u3yuyeHue 3aKOHOB (PU3UKU B HU3KOPA3MEPHBIX MMOIYIPOBOJHUKOBBIX CTPYKTYpax.

2. uzyyeHue 0a30BbIX METOJUK pacueTa mapaMeTpoB HU3KOPa3MEPHBIX CTPYKTYD.

3. U3y4yeHHE TEXHOJOTHUH U3TOTOBIICHUS OTYTPOBOJHUKOBBIX T€TEPOCTPYKTYD.

4. u3yueHue OCHOBHBIX KBAaHTOBBIX 3G (PEKTOB, JeKaIlIUX B OCHOBE NMPHUOOPOB U YCTPOICTB

HAHOJ3JICKTPOHUKMU.

5. U3ydeHUe KOHCTPYKUHMU U (PU3UYECKUX NPUHIHUIOB pabOThl MPUOOPOB U yCTPOUCTB

HAHOJ3JICKTPOHUKMU.

2. MecTo aucuuniannsl B crpykrype OIIOIT

bnok nucuunnun: b1. Aucuuniunasl (Moayn).
YacTtp 010Ka gucuumnnf: O0g3aTenbHast YacTh.
Monynb quctuminH: Moayns HanpaBlIeHUs MOATOTOBKH.
Nunexc qpucumnauasl: 51.0.03.08.
PeanusyeTcs ¢ mpUMEHEHHEM SJIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX

TEXHOJIOTHUH.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJbTaTOB Oﬁy‘lel-[]/lﬂ mo JTMCUHMIIJIMHE, COOTHECCHHBIX C
HHAUKATOPpaAaMH J0CTUKCHUSA KOMIIeTeHIInii

[Iponecc u3ydeHus: TUCHUTUTMHBI HANpaBieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBeTcTBUU ¢ ®I'OC BO 1 ocHOBHOI 00pa3oBaTeIbHOM MporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMneTreHInn 1 HHAUKATOPBI UX JOCTHIKEHUS

Komnerenius

Nupukatopel 10CTHXKEHUS
KOMIIETEHIINU

[Inanupyemsie pe3ynbTaThl 00yUEHUs 110
JUACLUIUTMHE

yHHBepcaJIbeIe KOMIIETCHIIUN

Oob0menpodeccuoHanbHbIe KOMIIETEHIIUN

OIIK-1. Cnocoben
UCIIOJIb30BaTh
MOJIO’KEHUS, 3aKOHBI U
METO/]IbI €CTECTBEHHBIX
HAyK ¥ MaTeMaTUKHU IS
pelieHus 3aaau
WHXXEHEPHOM
JESITEIIbHOCTH

OIIK-1.1. 3naer
¢byH1aMeHTaIbHbIE 3aKOHBI
€CTECTBEHHBIX HAyK U
MaTeMaTUKU

3HaeT 6a30BbIC 3aKOHBI (PU3HKH U
MaTEeMaTUKHU B 00JIaCTH HU3KOPa3MEPHBIX

CTPYKTYPp

OIIK-1.2. Ymeer
aHAJIM3UPOBATH MPOOJIEMBI,
HPOLIECCHI U SIBIICHHS B
o0nactu pHU3MKH,
UCIIOJIb30BATh HA MPAKTUKE
0a30BbIe 3HAHUS U METO/IbI
($u3nUeCKUX UCCIeI0BaHU, a
TaK)Ke YMEET MPUMEHSTh
METOJIbI PEIICHUSI
MaTeMaTU4eCKUX 3a/1a4 B
npodeccuoHaIbHOM 001acTH

YMmeeT aHaTU3UPOBATH MIPOOJIEMBI U SIBIICHHS
B 00JIaCTH HU3KOPAa3MEPHBIX CTPYKTYP,
HCIIOJIB30BaTh HA ITPAKTUKE OCHOBHBIE
METOAUKHU UX UCCIICIOBAHHUs, a TAK)KE pelIaTh
3a/1a4u 110 OINPEACIICHUIO UX I1apaMeTpPOB

OIIK-1.3. Brageer
HpaKTI/I‘I€CKI/IMI/I HaBBIKaMH
pemeHI/m I/IH)KeHepHLIX 3aga4

Brnazgeer mpakTH4eCKMMH HaBbIKAMU PEILICHUS
3aja4 B 00JIaCTH HU3KOPAa3MEPHBIX CTPYKTYP
1 HAaHOAJIEKTPOHUKHU
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IIpodeccuonanbHbIe KOMIIETEHIIUH

[TIKC-11. Cnocoben
CTPOUTH MPOCTEUIIINE
buzndeckue u
MaTeMaTHYeCKHe
MOJICJIA TIPUOOPOB, CXEM,
YCTPOMCTB M YCTAaHOBOK
AIIEKTPOHUKH U
HAHODJIEKTPOHUKHU
Pa3IMYHOTO
(YHKIIMOHAIIEHOTO
Ha3Ha4YeHMUsI, a TAaKKe
UCIIOJIb30BaTh
CTaH/JapTHbHIE
IIPOrpaMMHBIE CpPEICTBA
UX KOMITBIOTEPHOTO
MOJIETTUPOBAHUS

[MIKC-11.1. 3naer
npocreimue GUu3nIecKue u
MaTeMaTHYECKUE MOJICITH
MpUOOPOB, CXEM, YCTPOUCTB U
YCTaHOBOK DJICKTPOHHUKH U
HAHODJIEKTPOHUKH
Pa3IMIHOTO
(YHKIIMOHAIILHOTO
Ha3HAYCHUS, a TAKKE
CTaHJAPTHBIE MPOTPAMMHBIE
CpeICTBa UX KOMITBIOTEPHOTO
MO/JICITUPOBAHUS

3HaeT 6a30BbIe (PUBUUECKHE U
MaTeMaTHIeCKHEe MOJEIH MPHOOPOB U
YCTPOWCTB HAHODJICKTPOHUKH, & TAKXKe
MPOTPaMMHBIE TPOAYKTHI JJIsl MX pacdyera u
MO/JICITUPOBAHUS

[TKC-11.2. YMeer cTpouTh
npocreinme pu3nyeckue u
MaTeMaTHYECKHE MOJIEIN
npubOpOB, CXeM, YCTPOUCTB U
YCTaHOBOK JIEKTPOHMKU U
HAHOD3JIEKTPOHUKH
pa3IM4HOTO
(YHKIIMOHATIBLHOTO
Ha3HA4YCHMs], a TAKKE
UCII0JIb30BaTh CTaHIapTHbHIE
IIPOrPaMMHBIE CPEACTBA UX
KOMIIBIOTEPHOIO
MOJIETTUPOBAHUS

Ymeer cTpouts 0a30BbIe HU3NUECKUE U
MaTeMaTU4eCKUue MOJAETIH MpHUOOpOB U
YCTPOUCTB HAHOZJIEKTPOHUKH, a TAaKXKe
UCIMOJIb30BaTh HAa MPAKTUKE MIPOTPaMMHOE
oOecrieueHue I UX pacyera u
MO/JICIIUPOBAHUS

[TIKC-11.3. Bnageer
HaBBIKAMU TIOCTPOCHHUS
NPOCTEHIINX (PU3HUECKUX U
MaTE€MaTHYECKUX MOJEIIEeH
npubOpOB, CXEM, YCTPOUCTB H
YCTaHOBOK DJIEKTPOHHUKH U
HAHOAJICKTPOHHUKH
pa3IMYHOrO
(YHKIIMOHAJILHOTO
Ha3HAYCHUS, a TAKXKE
WCTIOJIb30BAaHUS CTAHIaPTHBIX
IPOTPAMMHBIX CPEJICTB MX
KOMITBIOTEPHOTO
MO/JICIIUPOBAHUS

Bitageer HaBbIKaMM IOCTPOEHMSI POCTEHIINX
(bU3NUECKUX U MAaTEeMaTHYECKUX MOJIENICH
IpuOOPOB U YCTPONUCTB HAHOAIEKTPOHUKH a
TaK>Ke MCIOJIb30BAHUS CTaHAAPTHBIX
IIPOrPaMMHBIX ITPOAYKTOB JUIS UX pacyeTa u
KOMITBIOTEPHOT'O MOJIETIUPOBAHUSA

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

OO6mas TpyA0€MKOCTh TUCIUIUIMHBI COCTABIISIET 4 3a4€THBIX euHUII, 144 akaJeMUuecKuX 4acoB.
Pacnpenenenue Tpy10eMKOCTH TUCIUIUIMHEI 10 BHIaM YU4€OHOU JEATEIHHOCTH MPEJACTABICHO B

Tabime 4.1.
Tabmmia 4.1 — Tpy10eMKOCTh AUCIUIUIMHBI TTO BUAAM YU4eOHOU eI TeIbHOCTH
o Bcero Cemectpsl
Buasl yaeOHOM AesTenbHOCTH
JacoB |8 cemectp|9 cemectp
KonTakTHas ayniuTopHas padora 00y4aromuxcs ¢ 16 4 12
npenojaaBartesieM, BCero
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JIeKunoHHbIE 3aHATHS 4 2 2
[IpakTHyeckue 3aHATUA 6 2 4
JlaGopaTopHbIe 3aHATHS 4 4
KoHnTponbHble paboThl 2 2
CamocTosiTesibHAsi padoTa 00y4al0IIMXCS, B T.4. KOHTAKTHAs 119 68 51
BHeayIMTOpHAasi padoTa 00y4yawIuxcs ¢ npenojaaBaresjieM, BCero
[ToaroToBka Kk KOHTPOJIBHOM paboTe 30 20 10
[TonroroBka K TECTUPOBAHUIO 68 48 20
[ToaroToBka k mabopatopHO paboTe, HATMCAHUE OTYETa 21 21
ITonroToBKa U cAava YK3aMeHA 9 9
OO0mas Tpya0eMKoCTh (B 4acax) 144 72 72
Oo0wmas TpyroeMkocTh (B 3.€.) 4 2 2

5. CTpykTypa u cogep:kaHue JUCUMILIHHbI
5.1. Pa3nennl (TeMbl) AUCHUIJIMHBI U BUABI Y4eOHOH 1eATeJIbHOCTH

CTpykTypa IUCHUIUIUHBI MO pa3aenaM (TeMaMm) W BHJaM y4eOHOU JesSTeNbHOCTH MPUBEICHA B
tabiuue 5.1.

Tabnuma 5.1 — Pa3aenst (TeMbl) AUCHUILIINHBL U BUABI YUEOHOH IEATEIbHOCTH

HasBanus pazienos (Tem) Jlek. | Ilpak. | JIa6. | Cam. Bcer(%;aCOB dopmupyembie
JUCIUTUTAHBI 3aH., 4| 3aH.,4 | pabd. | pal.,u KOMIIETEHIINH
JK3aMeHa)
8 cemectp
1 ®u3nUecKre OCHOBBI 2 2 - 68 72 OIIK-1, ITKC-11
HAHOYJICKTPOHUKH
Hroro 3a cemectp| 2 2 0 68 72
9 cemecTp
2 DneMEeHTHI U IPUOOPHI 2 4 4 51 63 OIIK-1, TTKC-11
HAHOYJICKTPOHUKH
Hroro 3a cemectp| 2 4 4 51 61
HUroro| 4 6 4 119 133

5.2. Coaep:xanue pa3esoB (TeM) TUCHUNIMHBI

Copepxanue pa3esioB (TeM) JUCIUTLINHBI (B T.9. IO JISKIIHSIM) TIPUBEICHO B Tadwmie 5.2.
Tabymmna 5.2 — CoaepikaHue pa3ieaoB (TeM) TUCHUILIMHBI (B T.Y. IO JICKIIHSIM)

TpyroemMKocThb
HasBanwus pasznenos | Coxepikanue pa3aenoB (TeM) IUCIUTUTHHEI (B (nexio . dopmupyemblie
JIEKIIMOHHBI
(TEM) AUCUUTUIMHBI T.4. TIO JICKIIHSIM) KOMIIETEHITUN
3aHATHSA), U
8 cemecTp
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1 ®uszuueckue
OCHOBBI
HaHORJIEKTPOHUKHU

Bounsl [le bpoiina. KBantoBoe orpaHuyeHue.
KBaHTOBO-pazMepHbIe OOBEKTH U HX
knaccudukanus. [1omynpoBoJHUKOBEIE
HAHOTE€TEPOCTYKTYPbl. DHEPreTUUECKHE
JarpaMMBbl HAHOTETPOCTPYKTYp. TpeboBanwus,
MPEABSBISAEMBIE K HAHOT€TEPOCTPYKTYpaM.
JIBoiinble rerepocTpykTypsl (AI'C).
Caepxpeuierku. [lonynpoBogHUKOBBIE
CBEpXpeIIeTKU. Buabl cBEpXpelIeToK.
DHepreTudecKue uarpaMMbl CBEpXpPELIETOK.
MuHU30HbI. DHEPreTUUECKUM CIIEKTP
3JIEKTPOHOB B CBEPXPELIETKAX.

2 OIIK-1

Htoro

Hroro 3a cemectp

9 cemecTp

2 DneMeHTEI U
MIPUOOPHI
HAHORJICKTPOHUKH

[Ipubops! Ha pE30HAHCHOM TYHHEIHPOBAHHH.
Jlyoapl Ha pe30HaHCHOM TYHHEJIMPOBAHUU.
TpaH3ucTopsl Ha pe30HAHCHOM
TyHHenupoBaHuu. [Ipubops! Ha
OJTHOZJIEKTPOHHOM TYHHEJIMPOBAHUU.
OIHORIEKTPOHHBINA TPAH3UCTOP.
OnHO31eKTpOHHBIA Hacoc. OTHOAIEKTPOHHAS
MaMsTh. Y CTPOMCTBA HA OCHOBE CBEPXPEIIETOK.
CeToanobl Ha OCHOBE T€TEPOCTPYKTYP.
NudpaxpacuHsie hoTonprueMHUKHA Ha OCHOBE
reTepocTpykTyp. CBEpXpeleTKy B Ja3epHbIX
CTpyKTypax. KBaHTOBBIE KacKaHbIE JTa3ephl.
JlaBunHbIE oTOMMOABI. ONITHYECKHE
MOIYJATOPHI Ha ocHOBE 3(dekra IllTapka.
TpaH3UCTOPBI ¢ BBICOKOM MOJABUKHOCTHIO
HEMT, pHEMT, mHEMT. Cunossie HEMT
TpaH3uCTOphI Ha ocHOBE (GaN.

2 OIIK-1

Hroro

Hroro 3a cemectp

[\

Htoro

5.3. KonTposbHbie padoThl

Bupl KOHTPOJIBHBIX PA0OT M Yachl HA KOHTPOJIbHBIC paOOTHI MPUBEICHBI B Ta0HIIE 5.3.
Ta6ymma 5.3 — KoHTposbHbIE pabOThI

No 1.1 | Buapl KOHTPOJIBHBIX paboT TpynoemkocTb, 4 dopmupyeMble KOMIIETEHIIMT
9 cemecTp
1 |KOHTpOJIBHaSI pabora 2 OIIK-1, [IKC-11
Hroro 3a cemectp 2
Hrtoro 2

5.4. JlabopaTopHbIe 3aHATHSA

HaunmeHnoBanue nabopaTopHbIX paboT MpuBeeHO B Tabnure 5.4.
Tabnuia 5.4 — HaumeHoBaHue 1a00paTOpHBIX padboT

Haspanwust pasnenos
(TeM) TUCHIMIUIAHBI

HaumenoBanue naboparopssix pabot | TpyaoeMKocTs, 4

dopmupyemble
KOMIIETEHIINHU
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9 cemecTp

2 DnemenTsl U ipubopsl | ccnenoBanue JIEeKTPUUECKUX U 2 OIIK-1, IIKC-11
HAHOBJIEKTPOHUKHU ONTUYECKUX XapPAKTEPUCTUK
CBETOJINOJIOB Ha OCHOBE
reTepOCTPYKTYPHI C KBAHTOBBIMH
SMaMu
HccnenoBanue xapakTepuCTUK 2 OIIK-1, I[IKC-11
TPaH3UCTOPA C BBICOKOU
MOJIBIKHOCTBIO 211eKTpoHOB (HEMT)
Hroro 4
Uroro 3a cemectp 4
Hrtoro 4

HanMeHoBaHue MPaKTUYECKUX 3aHATUN (CEMHHAPOB) MIPUBEACHO B TabmmIe 5.5.

5.5. IlpakT4yeckue 3aHATUSA (CEMUHAPHI)

Tabnuma 5.5. — HauMeHoBaHue NMPaKTUYECKUX 3aHATUN (CEMHHAPOB)

HasBanus paznenoB | HamMeHoBaHMe npakTuueckux 3aHsATUM | TpynoeMkocTs, | @opMupyemsie
(TeM) TUCIIUTIITNHBI (cemuHapoB) q KOMIIETEHIINHU
8 cemectp
1 ®uznueckue ocHoBbl | Bonnbl e bpoiina. KBantoBoe 2 OIIK-1, IIKC-11
HAHOBJICKTPOHUKHU orpanuuenue. [loxynpoBogHUKOBBIE
HAHOTETEPOCTYKTYPBI.
[TorynpoBOIHUKOBBIE CBEPXPELIETKH.
DHepreTuyecKue auarpaMMbl
HAHOTETEPOCTPYKYTP U CBEPXPELIETOK.
bamuctuyeckuii TpaHCIOPT.
Hroro 2
Hroro 3a cemectp 2
9 cemecTp
2 DIIeMEeHThI U Jlnonel Ha pe30HaHCHOM 2 OIIK-1, ITKC-11
prOOpbI TyHHeNnupoBaHUU. OTHOAIEKTPOHHBII
HaHORJIEKTPOHUKHU Tpan3uctop. MudpakpacHsie
(OTONPHUEMHHUKH.
KBaHTOBBIE KacKaaHbIE Ja3€phl. 2 OIIK-1, ITIKC-11
OnTuyeckre MOAYISATOPBI HA OCHOBE
sddekra [lrapka. CBeTOANOABI U JTa3ePhI
Ha TeTePOCTPYKTypax. TpaH3UCTOPHI C
BBICOKOM MoaBMKHOCTREI0O HEMT,
pHEMT, mHEMT.
Hroro 4
Hroro 3a cemectp 4
Hroro 6

5.6. KypcoBoii npoekT / kypcoBasi pabora

He npegycmoTpeHo y4eOHbIM IJIaHOM

5.7. CamocTosiTesibHass paboTa

Buael camocTosTeNbHOM paboThL, TPYAOEMKOCTh U (POPMUPYEMble KOMIIETEHLIUU PEICTABIICHBI B

tabiuue 5.7.

Tabnuna 5.7. — Buabsl camocToaTenbHOU paboThl, TPYI0EMKOCTh U (HOPMHUPYEMbIEe KOMIIETSHIIUN
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HasBanns paznenos | Bunel camocrostensnoi | Tpynoemkocts, | dopmupyemslie DopMBbI
(TemM) TUCHIMIUTAHBI paboThI q KOMIICTCHITUHT KOHTPOJIA
8 cemecTp
1 dusnyeckue IToaroroBka k 20 OIIK-1, IIKC-11 KontponbHas
OCHOBBI KOHTPOJIbHOM paboTe pabota
HaHO3JICKTPOHUKH IToaroroBka x 48 OIIK-1, IIKC-11 | TectupoBanue
TECTUPOBAHUIO
HTtoro 68
Hroro 3a cemectp 68
9 cemecTp
2 DneMeHTEI U IToaroroBka x 10 OIIK-1, ITIKC-11 KonTponbhas
MIPUOOPHI KOHTPOJIbHOU paboTe paborta
HaHO3JICKTPOHUKH IToaroroBka x 20 OIIK-1, IIKC-11 | TectupoBanue
TECTUPOBAHUIO
[ToaroroBka k 21 OIIK-1, ITIKC-11 | JlabopaTopHas
naboparopHoit padore, pabora
HaImMcaHue OT4YeTa
HTtoro 51
Hroro 3a cemectp 51
[ToaroroBka u cmaga 9 DK3aMeH
JK3aMeHa
HTtoro 128

5.8. CooTBeTcTBHE KOMIIETEHIM, (POPMUPYEMBIX PH U3YUYEHUU TUCUMUIIIMHBI,
U BU/I0B YU4eOHO 1esITeJIbHOCTH

CooTBeTcTBUE KOMIIETEHIIUM, (POPMUPYEMBIX MPU U3YUYEHHH TUCHHUIUIUHBI, U BUIOB YyueOHOM
NEATEILHOCTH MPEICTAaBICHO B TabHIIE 5.8.
Tabnuna 5.8 — CooTBEeTCTBUE KOMIETSHIIHH, ((OPMUPYEMBIX TIPU U3YUYEHUHU AUCLUUILINHBI, U BUIOB

3aHATUI
Byl yueOHOI nesaTenbHOCTH
dopmupyembie
Jlek. Ipak. JIa6. Cam. DopMBI KOHTPOJIA
KOMIIETEHIINH
3aH. 3aH. pao. pao.
OIIK-1 + + + + KonTponbras pabota, Jlaboparopras
paborta, TectupoBanue, Jk3aMeH
IKC-11 + + + Kontponbnas padota, JlaboparopHas
pabora, TectupoBanue, IK3aMeH

6. PeiiTuHroBasi cucremMa /1Jisl OLlEeHKH yCIIeBAeMOCTH 00y4aromuxcst

PeiiTuHTrOBas cucTeMa He HCIIOJIb3YCTCA

7. Y4eOHO-MeTOAMYECKOEe U HH(POPMALMOHHOE o0ecnevyeHue TUCHMIIINHBI

7.1. OcHOoBHAas1 IMTEpaTypa

1. bopucenko Buktop EBrenneBnu. Hanoanektponnka : yueOHOe mocoOue 1iisi By30B. - M.:
BMHOM. JIaGopatopus 3Hanui, 2012. - 224 c. (Hanuuue B 6ubauoreke TYCVYP - 81 3k3.).

2. Hanosnextpouuka: Yue6noe nmocobue / KO. B. Caxapos, II. E. Tposu - 2010. 88 c.
[DnexTponHsbIi pecypc]: — Pexum goctyna: https://edu.tusur.ru/publications/537.

3. ®umunmnoB B. B. ®u3ndeckue OCHOBBI HAHOAJEKTPOHHUKHU : yueOHOe mocobue / B. B.
Oununmos. - Jlunenk : Jlunenkuit I'TTY, 2018.-160 ¢ [DnekTpoHHbIi pecypc]: — Pexum gocrtyma:
https://e.lanbook.com/book/115011.

7.2. lonoJTHUTEIbHAS JIUTEPaTypa
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https://edu.tusur.ru/publications/537
https://e.lanbook.com/book/115011

1. Yameirun FO.A. Hanotexnosoruu B anekrponnke: Mounorpadwus / H. W. boprapar [u ap.]; pen.
10. A. Yannpirus ; MOCKOBCKHI TOCYIapCTBEHHBIN HHCTUTYT 3JIEKTPOHHOU TeXHHUKU.-M.: Texnocdepa,
2005.-446 c. (manmuuue B 6ubmmoreke TYCVYP - 20 5k3.).

2. JlparynoB B.II. OcHOBBI HaHOAIEKTPOHUKH:yueOHOE Tocooue st By3oB/B. I1./Iparynos, 1. I'.
Hewussecthbiii, B.A. I'pununn. - M.: ®usmarkaura ; M.: Jloroc ; M.: YauBepcurerckas kuura, 2006. -
494 ¢ (masmuune B 6uomoteke TYCVYP - 32 3k3.).

3. Jpo6ort I1. H. Hanoanektponuka : yueoHoe nmocodwue / I1. H. Ipo6oT. - Mocksa : TYCVYP, 2016.
- 286 ¢ [DnekTpoHHBIN pecypc]: — Pexxum moctyna: https://e.lanbook.com/book/110241.

4. Ceprees, B. A. DiieMeHTHI U YCTPOICTBA HAHOAJICKTPOHUKH : yueOHoe mocooue / B. A. Ceprees.
- YaesguoBck : Yal'TV, 2016.- 137 ¢ [DnextpoHHbl pecypc]: — Pexum moctyna:
https://e.Lanbook.com/book/165019.

5. DIeKTpoHMKA M HAHOAJEKTPOHHKA: BBeAeHUEe B HampasieHnue 11.03.04 : xpectomatus /
coctaputenu E. f. bykuna [u ap.]. - HoBocubupck : HI'TY, 2019. - 200 ¢ [DnexkTpoHHBIN pecypc]: —
Pexxum moctyma: https://e.LLanbook.com/book/152138.

7.3. YueOHO-MeTOANYECKHE TT0COOUS
7.3.1. O6s3aTes1bHbIE YUeOHO-METOANYECKUE MOCOOUs

1. CaxapoB 1O.B. HanosnekTponuka. Y4eOHO-METOAUUYECKOE MOCOOWE MO MpaKTHKaAM U
camocrosTesbHOM padote ctynenTos / F0. B. CaxapoB — Tomck : TYCVYP, 2016. — 36 ¢ [ DneKTpOHHBIH
pecypc]: — Pexxum noctymna: https://miel.tusur.ru/dwn/umo/id/204b8903e58/f/NE _prakt.pdf.

2. Caxapos FO.B. Hanoanekrponuka. Metoanueckue yka3zaHUs MO BBITIOJHEHHIO J1a00paTOPHBIX
paboT ans ctyaeHToB HanpaBieHuit moarotoBku 11.03.04 «DnexkTponnka u HaHOAIEKTpoHHKa» 28.03.01
«Hanortexnonoruu n Mukpocuctemuas texauka» / 0. B. CaxapoB — Tomck : TYCVYP, 2016. — 40 ¢
[DnexkTpOHHBIH pecypc]: — Pexum JpocTtyna:
https://miel.tusur.ru/dwn/umo/i1d/20879d717729/f/NE_lab.pdf.

7.3.2. YueOHO-MeTOAUYECKHE ITOCOOUS AJI5 JIMIX
C OrPaHUYEHHBIMH BO3MOKHOCTSIMM 310POBbsI 1 HHBAJIU/I0B

Y4ebHO-MeTOAMUECKIEe MaTepUaibl sl CAMOCTOSTEILHON U ayJUTOPHOI paboThl 00yYaromuXCst
W3 YHUCJIA JIUI] C OTPAHUYCHHBIMH BO3MOXXHOCTSIMH 3]J0POBbSI M HHBAJIUOB MPEIOCTABISIOTCS B (popMax,
aJIaAlITUPOBAHHBIX K OTPAaHUYCHUSIM UX 3I0POBbS U BOCTIPUITHS HHPOPMALIUH.

Jst i ¢ HapyIeHUsIMU 3PeHus:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B I1€4YaTHOW (hOpME YBEIUICHHBIM IPUPTOM.

Jst i ¢ HApYIIeHUsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B IIeYaTHOM (opme.

J1st U1 ¢ HAPYIIEHHSIMU OTIOPHO-IBUTATEIbHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B IIeYaTHOU (opme.

7.4. CoBpeMeHHbIe TPpo(deccuoHATIbHBbIE 0a3bI JAHHBIX
1 UH(OpPMAIHOHHBIE CTIPABOYHbIE CHCTEMbI

1. Ilpu u3yyeHUHn NUCUUIIMHBI PEKOMEHAYETCS 00palaTbCsd K COBPEMEHHBIM 0a3aM JaHHBIX,
MH(POPMAIIMOHHO-CIIPABOYHBIM M MOUCKOBBIM cucTeMaM, K KOTopeiM Y TYCVYPa oTkphIT gocTy:
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

8. MaTepuajibHO-TEXHHYECKOE ¥ IPOrpaMMHoOe of0ecrnedyeHre JUCHMIITTHHbI
8.1. MaTepuajibHO-TeXHHYECKOE U MPOrPaMMHOe oOecriedeHue JJIsl JeKIUOHHBIX 3aHATH I

Jlnst mpoBeneHUs 3aHATUN JEKIIMOHHOTO TUIA, TPYIIIOBBIX U MHAUBUIYaIbHBIX KOHCYJbTALU,
TEKYILEro KOHTPOJISI U IIPOMEKYTOYHOH aTTeCTAllMH UCTIONb3yeTCs yueOHast ay TMTOPHS C JOCTATOYHBIM
KOJIMYECTBOM TOCAI0UHBIX MECT Ui y4eOHOH rpymbl, 000pYyJOBaHHAs JOCKOW U CTaHJAPTHOW yueOHOM
Mebenbio. MiMeroTes MynbTUMeInitHOe 000pyI0OBaHUE U yueOHO-HATIIAAHbIE TTOCOOUS, 00eCIIeUnBaOIIe
TEMATUYECKHE NIUTIOCTPALMH 110 JIEKIIMOHHBIM pa3ziesiaM AUCLUILINHBIL.

8.2. MaTepuajibHO-TeXHHYECKOE U IPOrpaMMHOe olecriedeHne Uil MPAKTHYECKUX 3aHATHI
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VYyeOHas aynuTopusi: yueOHas ay JUTOPUS AJIsl IPOBEACHUS 3aHATUI MPAKTUYECKOT0 THUIIA, yueOHas
ayIUTOPUS [l MPOBEJICHUS 3aHATUN CEMHHAPCKOTO THUIA, TOMEIIEHHE sl IPOBEACHUS TPYNIOBBIX U
WHJUBUIYaIbHBIX KOHCYJIbTAIMH, MOMELIEHUE JJI MPOBEACHUS TEKYIIEro KOHTPOJIS U MPOMEKYTOUHOM
atrectanuu; 634034, Tomckast obnacts, T. Tomck, Bepmununa ynuma, 1. 74, 237 ayn.

Onucanue uMeroerocs 000pya0BaHuUs:

- [Tpoexrop;

- [TpoeKLIMOHHBIN 3KpaH;

- MaruuTHO-MapKepHas J0CKa;

- KommiekT cnenuann3npoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTels.

8.3. MaTepuaibHO-TeXHNYECKOE U POrpaMMHoOe o0ecrieueHue 1Jisl JJa0opaToOpPHBIX padoT

JlaGopaTopusi HAHOZJIEKTPOHUKUM U MUKPOCHCTEMHON TEXHHKH: ydeOHas ayJuTOpHUS I
NpoBeJeHNs 3aHATUi 1abopaTopHoro tuna; 634034, Tomckas obnacts, r. Tomck, Bepmuauna ynuna, 1.
74, 115a ayn.

Omnwucanue UMeEIoIerocs 000py0BaHUS:

- Ocmnorpag ACK 1021;

- I'enepatop 3-34;

- BonpT™meTp B7-21;

- BonpT™meTp B7-26;

- bnok nuranus b5-47 (2 wr.);

- biok uranus b5-10;

- Muxkpockon MbC — 9 (2 mir.);

- Ucrounuk mutanus HY 3003 (2 mwt.);

- Ucrounuk mutanuss UTS003ED (2 mr.);

- N3mepurens MoniHocTy cBeToBOro noroka TES-133;

- JlaGopaTopHble CTEHABI: «DJIEMEHThl HAHOZJIEKTPOHHKH: ONTOXJIEKTPOHHBIE MPHOOPHI H
YCTPONCTBa», «DJIE€MEHTHl HAHOXJIEKTPOHUKU: THOIB», «DJIEMEHTbl HAHOAJIEKTPOHUKU: IOJIEBBIE
TPaH3UCTOPBIY;

- Uctounuk nuranusg GPS 3030 DD;

- Kommuiekt cnennanu3upoBanHoi yueOHoM Meben;

- PaGouee mecTo mpemnogaBaTels.

8.4. MaTepI/laJ'II)HO-TeXHI/I'-IeCKOC H MporpammHoe odecneyeHue IJ1s1 CAMOCTOATEILHOM paﬁoTI)I

st camocToATeNbHONU paboOThl HCIIOIB3YIOTCS yUeOHbIE ayIUTOpUH (KOMIBIOTEPHBIC KJIACCHI),
PacmosoKeHHBIE M0 apecam:

- 634050, Tomckast o6macts, r. Tomck, Jlennna npocnexr, 1. 40, 233 ayn.;

- 634045, Tomckas o6macts, . ToMck, yi. KpacHoapmeiickas, 1. 146, 209 ayn.;

- 634034, Tomckas o6macts, r. Tomck, Bepmunauna ynuna, a. 47, 126 ayn.;

- 634034, Tomckas o6nacts, r. Tomck, Bepmuauna ynuna, a. 74, 207 aya.

Onucanue uMeroerocss 000pya0BaHus:

- yueOHast MeOeb;

- KOMITBIOTEPHI;

- KOMIIBIOTEPHI MOJKIIOUEHBI K ceTu «HTepHEeT» U 00ecrneyuBaoT JOCTYI B 3JIEKTPOHHYIO
nH(popmanmoHHo-00pazoBaTenbHy0 cpeny TYCYPa.

[lepeuenb mporpaMMHOT0 0OecreueHusI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 s Windows;

- 7-Zip;

- Google Chrome.

8.5. MaTepuajJibHO-TeXHHYECKOE o0ecrevyeHne TUCIMTILTAHBI IS JTUI] C OTPAHUYEeHHBIMH
BO3MOKHOCTSIMH 3710POBbsI 1 HHBAJIN/IOB
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OcBoeHME AUCHUILIMHBI JIMIIAMU C OTPAHMYEHHBIMU BO3MOKHOCTSIMU 3/10POBbSI U MHBAJIUJAMHU
OCYIIECTBIISIETCS C UCITIOIB30BAHUEM CPEICTB 00YUEeHUS OOIIEro U CreluaabHOr0 Ha3HAYEHUS.

[Ipu 3aHATHAX ¢ O0Oy4YarOUIMMHCA C HAPYWIEHHSMH CJyXa MPEIyCMOTPEHO HMCIOJb30BaHHE
3BYKOYCHJIMBAIOIIEH ammapaTypbl, MyJbTUMEIUNHBIX CPEICTB U JPYTHUX TEXHUUYECKHUX CPEJICTB
npuema/repenadn yueOHol nHpopMaImy B JOCTYIHBIX GopMax, MOOMIIBHON CUCTEMBI MPEINOaBaHuUs
JUTsL 00YYaIOLIUXCSl ¢ UHBAIMHOCTHIO, MOPTATUBHON MHAYKIIMOHHON CHUCTeMBbl. YueOHas ayauTOpus, B
KOTOPOHW 3aHUMAIOTCSI 00ydJaromuecs: ¢ HapylIeHUEeM CiyXa, 000pyJa0oBaHa KOMIBIOTEPHOU TEXHUKOM,
ayAMOTEXHUKOU, BUACOTEXHUKOM, SJIEKTPOHHOU IOCKOM, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHUSIX ¢ 00yUYaIONIMMUCS C HAPYLIEHUSIMHU 3PeHUs MPETYyCMOTPEHO UCIOJIb30BAaHUE B
JEKIUOHHBIX U y4eOHBIX ayAUTOPHUSAX BO3MOXKHOCTH MPOCMOTpaA YJAAJI€HHBIX 00BEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM claiijia Ha 3KpaHe) MpH MOMOIIHM BUACOYBEIUUHUTENEH 9 KOMPOPTHOTO
MIPOCMOTpa.

[Ipu 3aHgATHAX ¢ O0Yy4YalOIMMHCS C HAPYHIEHHWSIMH ONOPHO-ABUTaTeJbLHOI0 ammaparta
HCIIOJB3YIOTCS allbTepHATUBHBIE YCTPONCTBA BBOJA MH(GOpPMalMU U APYyrue TEXHUYECKUE CpeACcTBa
npuema/rnepenadyn yueOHo nHGOpMaIMu B JOCTYHNHBIX opMax, MOOMIIBHON CUCTEMbI OOYUYCHUS IS
JIOJIEN ¢ MHBAIUIHOCTEIO.

9. OueHOYHbIe MaTePUAJIbI M METOAUYECKHE PEKOMEHIAMY 110 OPTaHU3ALMH U3yUeHUsl
JTUCIUTINHBI

9.1. Conep:xaHne OLICHOYHBIX MATEPHAJIOB JIsl TEKYIEro KOHTPOJIS
U MIPOMEKYTOYHOM aTTecCTAUM

JIyist o1leHKHU cTeneHru COPMUPOBAHHOCTH M YPOBHS OCBOCHUS 3aKPCTUICHHBIX 32 AUCIUTIIINHOMN
KOMITETCHIINI HUCTIONB3YIOTCS OLICHOYHBIE MaTepUalibl, MpeAcTaBiIeHHbIC B Ta0muIe 9.1.
Tabmuia 9.1 — @opMbI KOHTPOJISL U OLICHOYHBIC MATSPHAIIBI

Hasparus paszenos (Tem) PopmupyemEIe ®opmsbl koHTpoIst | OueHouynsie Matepuans (OM)
JUCLIUIUIAHBI KOMIIETEHIINU
1 ®usnyeckue OCHOBBI OIIK-1, I[IKC-11 |KonTponsHas [TpumepHsIil nEpeyeHb
HaHORJIEKTPOHUKH pabora BapHaHTOB (3aaHUI)
KOHTPOJIbHBIX paboT
TectupoBanue [IpumepHsIii nepeyeHb
TECTOBBIX 3a/laHUM
2 DyieMeHThI U IpUOOPHI OIIK-1, [IKC-11 (KoHnTponbHas [IpuMepHBIil nepeyeHb
HaHORJIEKTPOHUKH pabota BApUAHTOB (3aJjaHUI)
KOHTPOJIBHBIX PadoOT
JlaGopaTopHas Tembl 1abopaTopHBIX paboT
pabora
TectupoBanue IIpuMepHBIil epeyeHb
TECTOBBIX 3a/laHUN
OK3aMeH [lepeueHb 7K3aMEHALIMOHHBIX
BOIIPOCOB

[lxana oneHku cHPOPMUPOBAHHOCTU OTACIBbHBIX MIAHHUPYEMBIX PE3yJIbTATOB OOyUYEHHS IO
JTUCIUIUIMHE TpUBeeHa B Tabmuie 9.2.
Tabnuna 9.2 — llkana oneHku cHOPMHUPOBAHHOCTU IIAHUPYEMBIX PE3yJIbTATOB OOYyUYEHUS TIO

JAUCUUILIIMHE
®dopmynupoBKa TpeOOBaHMA K CTeTIEHH C(HOPMHPOBAHHOCTH
OneHka banaer 3a OM TJIAHUPYEMBIX Pe3yJIbTaTOB 00ydeHUS
3HATh | YMETh | BJIQ/IETh
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2 <60% ot OTCYTCTBHE 3HAHUU OTCYTCTBHUE OTCYTCTBHE
(HEYIOBIIETBOPUTEIIBHO ) | MAKCUMATHHOMU | HITH ()parMeHTApHBIC YMEHHUH HITH HaBBIKOB HMJIN
CYMMBI 0aJUIOB 3HAHUS YaCTUYIHO (dbparMeHTapHbIE
OCBOCHHOE MIPUMCHCHHE
YMCHHE HaBBIKOB
3 ot 60% 1o o01ue, HO He B IIEJIOM YCHENTHO, B IIEJIOM
(YZIOBIIETBOPUTEIHHO) 69% ot CTPYKTYPUPOBAaHHbIE HO HE YCIIEIIHOE, HO HE
MaKCUMaJIbHOMN 3HAHUS CHCTEMAaTHYECKH | CHCTEMaTUYECKOe
CyMMBI 0aJIIOB OCYIIECTBIISIEMOE MpUMEHEHNE
yMeHHe HaBBIKOB
4 (xoporio) ot 70% no c(hOpMHUPOBAHHEIE, B 1I€JIOM B IICJIOM
89% ot HO coJiepKaliue yCHEUIHOE, HO yCHEUIHOE, HO
MaKCUMaJIbHOM OTJICTIbHBIC coJieprKaIie coJieprKaIue
CyMMBI 0ayuioB | mpoOIeMbl 3HAHUS OTJICIIbHBIC OT/ICIIbHBIC
poOeIbl yMeHue poOeIbI
MPUMEHEHHE
HaBBIKOB
5 (OTIMYHO) >90% ot c(hOpMHUPOBaHHEIE | CHOPMUPOBAHHOE YCHENTHOE U
MaKCHUMaJIbHOM | CHCTEMAaTHYCCKHE YMCHHE CHCTEMAaTHYECKOE
CYMMBI 0aJIOB 3HAHUS MIPUMCHCHHE
HAaBBIKOB

[Ikana KOMIUIEKCHOH OLIeHKH C(hOPMHUPOBAHHOCTH KOMIIETEHIINI TIpuBeieHa B Tabmuie 9.3.
Tabmuia 9.3 — Illkana KOMIJIEKCHOM OIIEHKH C(OPMUPOBAHHOCTH KOMITETEHITUI

Onenka ®opmynupoBKa TpeOOBaHUM K CTETIEHU KOMIIETECHIINH

2 He nmeeT He0OXOAMMBIX MPEACTABICHUI O IPOBEPSEMOM MaTepHae
(HeyIOBIIETBOPHUTEIBHO) | MU
3HaTh Ha ypPOBHE OPMEHTHPOBAHMS, ITpeicTaBieHnt. OOyyaronuiics 3HaeT
OCHOBHBIC NPU3HAKU UM TEPMUHBI U3y4aE€MOI0 3JIEMEHTA COACPIKAHUS, UX
OTHECEHHOCTb K OIIPE/ICTICHHON HayKe, OTPACIH WiIK 00BEKTaM, y3HAeT B
TEKCTaxX, M300paKEHUAX WIM CXEMaX U 3HAET, K KAKUM HCTOYHUKAM HY>KHO
oOpamiarbes s 0oJiee eTaabHOrO €ro YCBOCHHUS.

3 3HaTh U YMETh HA PeNPOAYKTHUBHOM ypoBHe. O0yyaronuxcs 3HaeT
(YZIOBIIETBOPUTENBHO) |M3YUYEHHBIHN 3JIEMEHT CO/IEpP KaHUSI PEIPOAYKTUBHO: IPOU3BOIBHO
BOCIPOU3BOAMT CBOU 3HAHUS YCTHO, MUCbMEHHO WM B IEMOHCTPUPYEMBIX
JIEUCTBHSIX.

4 (xopotio) 3HaTh, yMETh, BJIa/ICTh HA AHAJIMTHYECKOM ypOBHE. 3Has Ha
PENpOAYKTUBHOM YPOBHE, YKa3bIBaTh HA OCOOEHHOCTH U B3aUMOCBSI3H
M3YYECHHBIX 00BEKTOB, Ha UX IOCTOMHCTBA, OTPAHUYECHUS, UCTOPHUIO U

MCPCICKTHUBLI pa3BUTHUA U 0COOEHHOCTH JJIA Pa3HbIX 00BEKTOB YCBOCHUSI.

3HaTh, yMETb, BIAJICTh HA CHCTeMHOM ypoBHe. OOyuaromuiics 3HaeT
W3YYEHHBIHN 2JIEMEHT COEP KAHUSI CUCTEMHO, IPOM3BOJIBHO U 10Ka3aTEIbHO
BOCIIPOM3BOAMT CBOY 3HAHUS YCTHO, IMCBMEHHO WM B IEMOHCTPUPYEMBIX
JNENCTBUSAX, YUUTHIBAsI U YKA3bIBasl CBSA3HM U 3aBUCUMOCTH MEKIY ITUM
AJIEMEHTOM U JPYTMMHU JIEMEHTAMU COJAEPKaHUS AUCLHUILIMHBI, €T0
3HaYUMOCTb B COJIEP>KAHUU JUCLUILINHBL.

5 (OTJIMYHO)

9.1.1. IlpuMepHBIii IepeYeHb TeCTOBBIX 32/1aHUI

1. ITo kakum HaIpaBJICHUAM OTIpaHUYCHO ABUKCHHUEC 3aPAKCHHBIX YaCTHUIl B KBAHTOBBIX TOYKAX:
a) TOJIBKO 110 HaIlpaBJIEHUIO X
0) TOJNBKO TIO HampaBJIeHUIO Y
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B) TOJIBKO T10 HAIIPaBJICHUIO Z
T') Mo HarpaBieHusM XY Z

2. Tlo xakuM HaIpaBJICHUSM OTPAaHUUYEHO JIBUKEHUE 3apsKEHHBIX YaCTUI] B KBAHTOBBIX TUICHKAX:
a) 1o HampaBJieHUusM X U Y
0) TOJIBKO MO HaIpaBJIeHUIO Y
B) TOJIBKO T10 HAIIPaBJICHUIO Z
T') IO HaINpaBJIeHUsIM X U Z

3. Ilo kakuM HampaBJIEHHUSIM OTPAHMUYEHO JBH)KEHHUE 3apsDKEHHBIX YACTUIl B KBAHTOBBIX HHUTAX
(mHypax):
a) o HampaBJieHUusM X U Y
0) o HampaByeHHUIO Y U Z
B) TOJIBKO T10 HAIIPaBJICHUIO Z
T') IO HaINpaBJIeHUsIM X U Z

4. Kakoe MUHUMaJIbHOE KOJIMYECTBO IHEPTreTUUECKUX YPOBHEH MOHKHO OBITh B KBAHTOBOH sIME
JIBOMHOM reTepOCTPYKTYPHI:
a)0
0) 1
B) 4
r)9

5. B kaky1o U3 cBEepXpemeToK BXOAST MOIYIPOBOJAHUKU C OJIMHAKOBBIM XUMUYECKUM COCTaBOM,
HO C Pa3HbIM TUIIOM ITPOBOJUMOCTH:
a) KOMITO3UIIHOHHYIO
0) JTerupoBaHHYIO
B) MOJyJIMPOBAHO—JIETUPOBAHHYIO
T') BO BCE MEPECUNCIICHHBIC

6. MakcumalibHasi TOJIIIMHA KBAHTOBOM SIMbI IBOMHOM T€TEPOCTPYKTYPHI HE TOJKHA TPEBBIIIATD:
a) 100 am
0) nuHy BosHbI [e bpoitns
B) JJIUHY KOT'€PEHTHOCTHU
r) 10 am

7. MakcumanbHOE pa3finyre MOCTOSSHHBIX PELIETOK A MaTepUajoB BXOJAILIUX B UICAIbHYIO
reTepOCTPYKTYPY HE JOIKHO MPEBBIILIATH:
a) 1%
0)5 %
B) 0,1 %
r)3 %

8. Ilpu KakoMm W3 TUMOB HAYAJIBHON CTAAWM POCTA, BO3HUKAIOIIUX MPU OCAKICHUU aTOMOB Ha
MOJJIOKKY U3 Ta30BOM (a3bl, MPOUCXOIUT POPMUPOBAHNE KBAHTOBBIX TOYEK:
a) ®panka- Ban gep Mepse (cioeBoii pocT)
0) Ctpanckoro — KpacranoBa (mpoMeXyTOYHBIN THIT)
B) ®onbMmepa — BebGepa (0CTpOBKOBBII POCT)
T') BO BCEX MEPEUNCICHHBIX

9. Kak Oyner u3MeHATbCs KOdPOUIUEHT MPo3pavHOCTH Oapbepa D, npu yBeIMYEHUH MacCChI
YaCTHIIbI, €CJIU €€ SHEPTUsl OCTAETCS PU ATOM MOCTOSHHOM:
a) YMCHBIIIHUTCS
0) yBEITUYHTCS
B) OCTaHETCS MOCTOSIHHBIM
I') MOKET YMEHBIIUTHCS WIH YBEIUMYUTHCS, B 3aBUCUMOCTHU OT 3aps/ia YaCTHUIIbI

10. Kako#i kBaHTOBBIN 3((HEKT JEKUT B OCHOBE pabOTHI CBEPXMPOBOJSIIETO KBAHTOBOTO

unrepdepenimonHoro narunka (CKBU/):
a) a¢dext lTapka
0) adbdext Ixo3edcona
B) 1leJ0uncaeHHBIN 3¢ ekt Xomra
r) 3pdexr AapoHoa-boma

9.1.2. IlepeyeHb IK3aMeHANMOHHBIX BOMIPOCOB

1. Boana [le bpoiinsa. KBanToBoe orpannuenue. KBaHTOBBIE IUIEHKH.
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Bosnna [le bpoitnnst. KBanTtoBoe orpanndenue. KBaHTOBbIE TOUKH.

Bosnna [le bpoitns. KBantoBoe orpanndenue. KBaHTOBbIE HIHYPHI.

I'erepocTpykTyphl. Hepreruueckas quarpamma J[I'C. OcHoBHBIC TpeOOBaHUS, IPEABSBISIEMbIC

K FeTepOCTPYKTypaM. MeTo1bl U3rOTOBIIEHUS T€TEPOCTPYKTYD.

. CBepxpelieTku. DHEPreTUYECKUE AUarpaMMbl CBEpXPEIETOK. MUHU30HBI.

6. CBepxpeleTKkl. DHEPreTUYeCcKrue AuarpaMmbl cBepxpemeTok. CBOWCTBO 3JIEKTPOHOB B

CBEpXpeIleTKaXx.

bamnmuctuyeckuii Tpancnopt. KBanT conporusienus. KBaHT mpoBOAMMOCTH.

CnocoObl popMHUpOBaHUS KBAHTOBOPA3MEPHBIX CTPYKTYp. DopMUpoBaHHE KBAHTOBBIX TOUEK.

. Croco6sl (opMupoBaHHUs KBAaHTOBOPa3MEpPHBIX CTPYKTyp. PopMHUpoBaHHE KBAHTOBBIX
MIPOBOJIOK.

10. CriocoObI hopMHUpOBaHUS KBAHTOBOPA3MEPHBIX CTPYKTYp. DopMUpoBaHUE KBAHTOBBIX TUICHOK.

s
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9.1.3. IlpuMepHBIii IepeYeHb BAPMAHTOB (3aaHHI) KOHTPOJIBHBIX padoT

BapunanTt Nel
1. OmnpenenuTs HHY BolHbI [le Bpoilnd 1is a1eKTpoHa ¢ sHeprieii 2 5B.
2. TIlIpoton obmanaeT knHeTHeckoil sHeprueii T = 1 k»B. OnpenennTs JONOTHUTEIRHYIO 3Heprino 6T, KoTopyio
HEeoOXO0MIMO eMy COOOTIHTB IS TOro, ITO0BI JUTHHA BOITH A e Bpoiinsg yMeHpImIIacs B TpH pasa.
1 3. Hmeetcs JI'C na ocuose AlAs/Al.Gai<As/AlAs. TonmHa KBaHTOBOII MBI cocTaBisteT 4,5 HM. OnpeesiTh
: MaKCHMAIBHBIIH x IPH KOTOPOM B KBAaHTOBOIT siMe 6y/1eT OIIH SHepreTiriecKHil ypoBeHb. CIpaBovHbIe TaHHEIE
UL MaTepHAaIOB B3ATh U3 CIPABOYHHKA. DhpexmiieHyio macey mpoiiHozo coeduHeHta (3aeucauyo om x)
CUUMAMb NOCMOAHHOII U NPUPAGHANb K CPeOHeMY aplhMemudeckomy 3HAYSHIO.
4. TIImeercs JII'C Ha ocHOBe AlAs/InAs/AlAs. Onpe/lemTe MIHHMAIBHYIO H MaKCHMANLHYIO TOMIIIMHY KBaHTOBOI
siMbl. CIIpaBOYHEBIE JaHHEIE JUISl MAaTEPHAIIOB B3ATh I3 CIIPABOYHIKA.
Bapuanrt 10
1. Onpenemits 1nHAY BonHbl [le Bpoilng wig snekTpoHa ¢ 3Heprueii 2,8 3B.
2. Hwmeetcs [II'C na ocnobe AIN/GaN/AIN. Onpe el MHHHMaIBHYIO I MAKCHMAJIBHYIO TOIIIHHY KBaHTOBOI
siMbl. CripaBoyHBIE JaHHBIE U MaTePHATIOB B3ATh H3 CIIPaBOYHIKA.
3. Hwmeetcs JIT'C ra ocHOBe AlAs/Al.Ga; «As/AlAs. TonmmiHa KBaHTOBOIT MBI cocTaBafgeT 5 HM. OnpeieTnTh
2 MaKCHMAIbHEI x IPH KOTOPOM B KBAHTOBOII siMe OyIeT oIiH 3HepreTudeckuii yposeHsb. CIIpaBOvUHbIE JaHHbIE
) JUISL MaTepHANOB B3ATh U3 CIPABOTHHKA. Ddhghexmuenyio maccy mpoiinozo coedunenus (3agucangyio om x)
CHUMAams NOCMOAHNOT U ??Ph‘)UGGHRmb K cpedwzu)-’ (TPH¢.W€MH‘|’€CKO.’I!}' FIHAYEHUIO
4. THMeeTcs rerepocTpyKTypa Ha ocHoBe AlAs/AlGaj <As. OnpezeauTh HHTepBal X IPH KOTOPOM CTPYKTypa Oyer
VIOBIETBOPSATH TpeOOoBAHINAM, IIPEIbIBISEMBIM K IeTepocTpyTypaM. CIpaBouHbIe JaHHBIE JUIL MaTepHaToB
B3STh U3 CIIPABOYHIKA.

Bapnant 24

1. Ompenemits jumry Boxss! Jle Bpoiins i snekTpona ¢ sHeprueii 2 3B,

2. OmpenemiTh MIHHMATBHYIO YHEPIHIO IeKTPOHa, HaX0/IIerocs B MOTeHIHAIBHOI AMe MHPHHOIT 5 HM. OTBeT
aTe B 3B.

3. 3. Tmeertca JII'C Ha ocHOBe AIN/GaN/AIN. OnpeaennTs MHHHMAaIbHYIO H MAKCHMAIBHYHO TOIIINHY KBAHTOBOH

ampl. CIipaBOvHBIE JIAaHHBIE JUIS MAaTEPHAIOB B3ATh H3 CIIPABOYHHKA.

4. TImeeTcs reTepocTpykTypa Ha ocHOBe AlAs/Al:Gay.xAs. OnpesienTh HHTEPBaI X IPH KOTOPOM CTPYKTypa OyaeT
VJIOBIETBOPSITE TPEOOBAHIAM, IIPEIbIBIAEMBIM K TeTepocTpyTypaM. CripaBouHbIe JJaHHBIE JUIS MAaTEPHAIIOB
B3ATh H3 CIIPABOYHIIKA.

BapnanT 5

1. Onpegenuts MIMHY BOIHBEI, IIPH KOTOPOIl Oyger MaKCHMyM ONTHYECKOTO IIOTJIONIEHHS JUIA
ceepxpenterkn Ha ocHoBe AlAs/AlGaAs/AlAs. Ecmm Tommmna KBaHTOBBIX SM COCTaBisieT 6 HM,
Gapbepos 15 Hm.

2. Onpefenuts MaKCHMAIBHYIO TeMIIEparypy, IIPH KOTOpOil BO3MOMKHa paboTa OJHO3IEKTPOHHOIO

4, TPaH3HCTOpa ¢ TONOJOrmYeckuMH pasMmepaMu 110 HM, BBIIOJIHEHHOIO IO TEXHOIOIHH H3OJIALIIH
HMILUIAaHTHpOBaHHEIM KncaopogoM (SIMOX) n nMerolero mmpuHy 3a3opa 35 HM.

3. Onpeaennts NIHHY BOJHBI H3aydeHHs 1 cBetoanona Ha ocHoBe JI'C GaN/InkGai1«N/GaN (x=0.35).
Tommna 6aprepoB coctaBusgeT 10 HM, TONIMHA KBAHTOBOI IMBI COCTaBIIAET 4 HM. .

4. Haiitn BepOsSTHOCTE IpOoXoxkaeHns I 1 orpaxkenns R mid smekTpoHa ¢ 3Heprueii 3 3B, mpoxonsgmero
yepes Gapeep BbicoToll 3,5 5B 1 nporsikeHHOCTBIO 2 HM. D(QdEKTHBHYIO Maccy [IPHHATH PaBHON Macce
3NEKTPOHA B COCTOSHIH MOKOS.
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Bapmnanr 27

1. Omnpenennts nmpnuy 6apbepa d, IpH KOTOpoii BEpOSTHOCT IIPOXOXKIAEHHS YIeKTpoHa ¢ dHeprueii 3 3B
gepes Oaprep BeIcoToll 3,3 5B okaxkercs pasroit D=0,01. DdderTnBHYIO Maccy IPHHATH paBHOI Macce
971EKTPOHA B COCTOSHIH ITOKOSL.
Hafitn BepositTHOocTe mpoxokmeHus DD u otpaxenns R m1a smexktpoHa ¢ 3Heprueil 3,0 5B,
5. IpOJIeTAloONIero Haj IOTeHIHaTbHBIM OapbepoM BbicoTOil 2,0 3B M IpOTSIKEeHHOCTHIO 4 HM.
DddexTHBHYIO Maccy IPHHATH PaBHOI Macce 31eKTPOHA B COCTOSHNH ITOKOSL.
3. OmpememmrTe MaKCHMAIBHYIO H MIHHMAIbHYKO JUINHY BoiHbl 13mydenns mis KKJI Ha ocHoBe
ceepxpemetsn AllnAs/InGaAs/AllnAs.
4. OmpenennTs MaKCHMaIbHYI TeMIlepaTypy. IpH KOTopoil BO3MOxkKHa paboTa O0IJHO3IEKTPOHHOTO
TPaH3NCTOpa C TONOJIOrHYeCKHMH pasMepamn 130 HM, BBINOJIHEHHOIO IO TEXHONOIMH H3OJIAIHH
IMIUTAaHTHPOBAaHHEIM KucaopooM (SIMOX) i nMeromero mmpHHy 3a3zopa 35 HM.

(]

9.1.4. Tembl J1a00paTOPHBIX PadoT

1. UccnenoBanue 3JEKTPUUYECKUX U ONTHUYECKHUX XapaKTEPUCTHK CBETOJMOJOB Ha OCHOBE
TeTepOCTPYKTYPHI C KBAHTOBBIMU SIMaMU
2. HccnenoBanne XxapaKTePUCTUK TPAH3UCTOPA C BRICOKOU MOABMKHOCTHIO AekTpoHoB (HEMT)

9.2. Meroanueckue peKOMeHIAHU

YueOHBI MaTepuan uznaraeTcs B Gopme, mpeamnoiaramiieid caMOCTOSITEIbHOE MBIIIICHHE
CTYZEHTOB, camooOpa3oBanue. [Ipu aToM camocTosTenbHast paboTa CTyA€HTOB UTPAET PEIIAIONIYIO POJIb
B XO/I€ BCETro y4eOHOro mporecca.

HayaTh u3yueHne AMCUMILTUHBI HEOOXOAMMO CO 3HaKOMCTBa ¢ paboueil mporpaMMoin, CITUCKOM
y4e0HO-METOMUECKOT0 U MporpaMMHoOro obdecnedenus. CamocrostenbHas paboTa CTyAeHTa BKIIOYAET
paboTy ¢ yueOHBIMU MaTepHalaMH, BBIIOJHEHHE KOHTPOJIBHBIX MEPONPUITHH, MPerTyCMOTPEHHBIX
y4eOHBIM IUTAHOM.

B nporiecce n3ydeHus IUCHUIUIMHBI IS JIYIIETO OCBOCHHS MaTepuaia He0OXOIMMO peryysipHO
oOpamarbcsi K PeKOMEHAYEMOH JIuTeparype M MCTOYHMKAM, YKa3aHHBIM B y4eOHBIX MaTepuaiax;
MOJI30BAThCS 4Yepe3 KaOWHET CTyJAeHTa Ha caiiTe YHuBepcuUTeTa o0pa3oBaTENbHBIMH pecypcamu
AJIEKTPOHHO-OMOIMOTEYHOM CHUCTEMBI, @ TaKXkKe 0OIIEAOCTYITHBIMUA HHTEPHET-IOPTAIaMH, COJEPKAIIUMHU
HAay4YHO-TIONYJISIPHBIE W CHELHAIM3UPOBAHHBIE MaTepHaibl, MOCBIIICHHbIE PAa3TUYHBIM acIeKTaM
y4eOHOM JUCUUIUINHBL.

[Ipu caMOCTOATEIEHOM U3YUYEHUH TEM CIIeIyHTe PEeKOMEH IAIIHSIM:

— YTEHHE WU NMPOCMOTP MaTepHala OCYIECTBIANTE CO CKOPOCTHIO, JOCTATOYHOM ISt
WHJMBUIYaTbHOTO MOHMMAHUS M OCBOCHHUS MaTepualia, BBIAEIsAS OCHOBHBIE MJEH; Ha OCHOBAHHUH
M3YYEHHOTO COCTaBUTH Te3uchbl. OCBOMB MaTepual, MOMBITaTbCI COOTHECTU TEOPHUIO C MPUMEpaMu M3
MIPAKTUKH;

— €CJIM B TEKCTE BCTPEUAIOTCSI HE3HAKOMBIE MJIM MaJIO3HAKOMBIE TEPMHHBI, CIETyeT BBISCHUTD UX
3Ha4YeHHUe /715l TOHUMaHUs albHEHIIero MaTepuara;

— OCMBICJIMBAalTE MPOYUTAHHOE M U3YUEHHOE, OTBEUYANTE Ha MPEAJIOKEHHbBIE BOIPOCHI.

CryneHTbl MOTYT NOJTy4aTh HHIAWBUIyalbHbIE KOHCYJIbTAIlMH, B T.4U. C HCIIOJIb30BAaHUEM CPEJICTB
TEJIEKOMMYHHUKALHH.

[To gucuunianHe MOTYT MPOBOAMTHCS OMOJHHUTEIbHBIE 3aHATHUSA, B T.4. B (hopmMe BeOMHAPOB.
Pacnucanue BeOMHAPOB W 3amUCHU BEOMHAPOB MYOJHMKYIOTCS B 3JEKTPOHHOM Kypce / 3IeKTPOHHOM
XKypHaJe 1Mo JUCLUIUINHE.

JUis gomycka K 9K3aMeHY JIOJDKHBI OBITh BBITIOJHEHBI U 3aIUIIEHBI BCE J1abOpaTOpHbBIE paboThI,
MpeyCMOTPEHHbIE YUeOHBIM IJIAHOM, a TaK)XK€ BBHIMOJIHEHBI KOHTPOJIbHBIE PAOOTH HA TMOJIOXKHUTEIBHYIO
OLIEHKY

9.3. Tpeﬁona}mﬂ K OCHOYHBIM MaTepHuajJdaM Jisl JUll ¢ OrpaHHYC€HHBIMHA BO3MOKHOCTAMMU
310pOBbHA U HHBAJIUA0OB

Jns oW ¢ OrpaHUYEHHBIMH BO3MOJXKHOCTSIMH 370pOBBS U WHBAJIHUJIOB TPEIYCMOTPEHBI
JOTIOJTHUTEIBHBIE OIEHOYHBIE MaTepPHaJIbl, MepeueHb KOTOPHIX yKa3aH B Tabnuie 9.4.

Ta6bnuna 9.4 — JlomoJHUTENbHBIE MaTEpHaNbl ONCHUBAHUS JUISA JIMI C OTPaHUYCHHBIMU
BO3MOJKHOCTSIMH 3JIOPOBBSI U1 MHBAJIUIOB
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Kareropuu oby4aromuxcs

Buasl 1ooHUTENEHBIX OLEHOYHBIX
MaTepHuaioB

q)OpMI)I KOHTPOJIA U OLICHKHU
pe3yIbTaTOB OOYUECHHUS

C HapylIeHHsIMU cllyXa

TecTbl, TUChbMEHHBIC
CaMOCTOSTENIbHBIE PAOOTHI, BOITPOCHI
K 3a4€Ty, KOHTPOJbHBIE pabOThI

[IpenmyniecTBEHHO TUCHbMEHHAS
MpoBepKa

C HapyLIEeHUAMU 3pEHUS

CobecenoBaHue 1o BOIIPOCaM K
3a4eTy, ONpoc MO TePMUHAM

[Ipeumy1iecTBEHHO yCTHas
poBepKa (MHIUBUYaTBHO)

C HapylLIeHUSIMH OIIOPHO-
JIBUTATEJILHOTO alapara

Pemenue nucTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIE pa0OThI, TMCbMEHHbBIE
CaMOCTOSITENIbHBIE PaOOTHI, BOITPOCHI

K 3a4eTy

[IpeumyiecTBEHHO
JUCTAaHIMOHHBIMU METOIaMH

C orpaHU4YeHHUSIMHU 110
o01IIeMe IUIINHCKUM
MOKa3aHHUIM

TecTbl, THCbMEHHBIC
CaMOCTOSTENIbHBIE PAaOOTHI, BOITPOCHI
K 3a4€Ty, KOHTPOJbHBIE paOOTHI,
YCTHBIE OTBETHI

[Ipenmy1iiiecTBEHHO MPOBEpPKa
METOJIaMH, ONPEIEISIOIIMMHUCS
UCXOS U3 COCTOSIHUS
oOyyJaromerocss Ha MOMEHT
MIPOBEPKHU

9.4. MeToauuecKkue PEKOMEHIAIUHA MO OCHOYHBIM MaTepuadamM AJd JUIl ¢ OrPpAaHUYCHHBIMHA

BO3MOKHOCTSAAMH 310POBbA U HHBAJINI0B

I[J'IH JMng € OTpaHUYCHHBIMU BO3MOKHOCTAMHU 3J0POBbA U MHBAJIUAOB IMPEAYCMATPUBACTCA
AOCTYIIHAsA (bopMa MpeaOCTaBJIICHUA 3aJaHUM OLIEHOYHBIX CpeacTB, a KUMCHHO!

— B mieyaTHoi (opme;

— B MieyaTHOU (hopme ¢ yBeIMYEHHBIM HIPUPTOM;

— B hopMe 2IIEKTPOHHOTO TOKYMEHTA;

— METOJIOM YTEHUS aCCUCTEHTOM 3aJaHUs BCIIYX;

— IpeoCTaBICHHE 3a/1aHUs C UCTIOIb30BaHUEM CYPIOTIEPEBOA.

Jlutiam ¢ OrpaHMYEHHBIMU BO3MOXKHOCTSMH 3I0POBbSI M1 MHBAIHAAM yBEIUYMUBAETCS BpeMs Ha
MOJATOTOBKY OTBETOB Ha KOHTPOJbHBIE BOMPOCHL. sl Takux oOyyarouuxcs mpeaycMaTpuBaeTCs
noctynHas popma npeaocTaBiIeHHsI OTBETOB Ha 3a/IaHUsl, @ UMEHHO:

— INMCBbMCHHO Ha 6yMare;

— Ha0Op OTBETOB Ha KOMIIBIOTEPE;

— Ha0Op OTBETOB C UCHIOJIB30BAHUEM YCIYT ACCUCTEHTA;

— IpPEeJCTaBJICHUE OTBETOB YCTHO.

[Ipouenypa oleHUBaHUS PE3YyJIHTATOB OOYYEHHS IHI[ C OFPAHUYEHHBIMH BO3MOYKHOCTSIMU
310POBbS U MHBAIHAOB MO AUCHUILIMHE MPEIycMaTPUBAET MpeaocTaBleHne nHpopmaluu B popmax,
aJIaNTUPOBAHHBIX K OTPAHUYEHHUSAM UX 3/I0POBbS U BOCTIPUATHS HHPOPMALIUU:

Jst M1 ¢ HAPYIIEHUSIMU 3PEeHHUsI:

— B hopMe 2IIEKTPOHHOTO TOKYMEHTA;

— B MieyaTHOU popme yBeTrMueHHBIM HIpUdTOM.

Jst M1 ¢ HAPYIIEHUsIMH cJiyXa:

— B hopMe 2IIEKTPOHHOTO TOKYMEHTA;

— B IIeYaTHOM (opme.

I[J'IH JIMI ¢ HAPDYIICHUAMH OMMOPHO-ABUIaTCJILHOI'0 anmapara:

—B cbopMe OJICKTPOHHOI'O JOKYMCHTA,

— B IIeYaTHOM (opme.

HpI/I H606XOI[I/IMOCTI/I JI JIUL ¢ OTPAaHMYCHHBIMU BO3MOXHOCTAMHU 340POBbA U MHBAJIHUIO0B
nponeaypa OuCHUBAHUS PE3YJIbTATOB O6y‘leHI/I${ MOJKCT IIPOBOAUTLCA B HECKOJIBKO 3TAIlOB.
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