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

«TOMCKH TOCYJIAPCTBEHHBI YVHUBEPCUTET CUCTEM
VIIPABJIEHUS U PAJTMODJIEKTPOHUK
(TYCYP)

HTYOCYR| e sumprncera
‘1" UNIVERSITY JlupexTop nenapraMmeHTa 00pa3oBaHuUs

Moy saauT NOQMTHCES 3ASKTIOHMEOR NOINWCRH
Ceprugamar: 1obcfala-5laf-448-aef0-5584d2fd4820
Bragesey: Tpoawm Magen Edmpmosms

LeacTaatengs: ¢ 1001, 2016 no 16092010

PABOYA A [TPOI'PAMMA JJTUCTIUTIJIMHBI
HanodekTpoHuka

VYpoBeHb 00pa3oBaHus: BbIcIee 00pa3oBaHue - fakajgaBpuaT

Hampasnenue noaroroBku / cneruaibHOCTh: 11.03.04 J1eKTPOHMKA U HAHOYJIEKTPOHHKA
HanpasnenHocts (po¢uis) / cienpanu3anus: IIpoMplieHHAst 31eKTPOHUKA

®dopma 0O0ydeHHS: OUHASA

@axynpreT: PIT, PakyabTeT JIEKTPOHHON TEXHUKH

Kadenpa: [Ip3, Kadeapa npomMbinieHHOH JIEKTPOHUKH

Kypc: 4

Cemectp: 7

Y4eOus1ii man Habopa 2015 rona

PaCHpe,Z[CJ'IeHI/IC paGoqero BpPEMCHU

Ne Bunpl yueOHO# nesTebHOCTH 7 cemectp Bcero Ennaunner
1 Jlexnn 20 20 JacoB
2 IIpaxTryeckue 3aHATUA 18 18 4acoB
3 JlaGopaTopHbie pabOThI 16 16 JacoB
4 Bcero aynuTopHbIX 3aHATUI 54 54 4acoB
5 CamocTosiTenbHas paboTa 90 90 4acoB
6 Bcero (06e3 sx3amena) 144 144 4acoB
7 OO0m1as Tpy10EMKOCTh 144 144 4acoB
4.0 4.0 3.E.

JuddepennnpoBanHbIil 3a4eT: 7 ceMecTp

Tomck 2018
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PilCC.\l()TpCH&l 151 ()1()(’)})6HU Ha 3aCCJaHuM Kil(t)ﬁ;[pbl
nporokot Ne 91 ot «19 » 4 2018 1
JINCT COI'TTACOBAHU A

Pabouas mporpamma AUCIUIUIMHBI COCTaBJICHA C y4eTOM TpeOoBaHUHU (enepaabHOTO Trocynap-
CTBEHHOTO 00pa3oBaTeNbHOTO cTaHaapTa Bhiciiero oopazoBanus (CPI'OC BO) no HampaBiieHHIO MOATO-
ToBKH (crermanbHocTH) 11.03.04 DnekTpoHMKa M HAHOZJIEKTPOHUKA, yTBepkaeHHoro 12.03.2015 rona,
paccMoTpeHa u omoOpeHa Ha 3acemaHuu kKadeapbel @D« » 20 roma, mMpOTOKOI
Ne .

PazpaboTuuk:

Houent Kadenpa pusnueckoii smek-
TpoHUKH (D) IO. B. Caxapos

3aBenyromuii odecrieunBaroen kag.
O] I1. E. Tposin

Pabouast mporpaMma qUCHUIIIMHBI COTJIacOBaHa ¢ (paKkyJIbTETOM U BhITyCKaromel kadenpoii:

Hexan ©@OT A. 1. Boponun
3aBenyromnuii BeITycKaroIen kag.

IIp> C. I'. MuxajibueHKO
OKCIEPTHI:

JlouieHT xadeapsl Gpusndeckoil d1ex-
TpoHUKH (D) N. A. Yucroenosa

IIpodeccop kadeapsl MPOMBIIILICH-
Hot anexkTponuku (I1p2) H. C. Jleroctaes
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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
(bopMupoBaHUE TEOPETUUECKUX U MPAKTUYECKUX OCHOB, HEOOXOIMMBIX JIJISl pacuera, pa3paboTKu
U CO3/1aHUS 2JIEMEHTOB, IPUOOPOB U YCTPOWCTB M HAHORJIEKTPOHUKH, a TaKXKe AaJIbHEHIIero COBEpIIEH -
CTBOBAHHWs 3HAHUU ITyTEM H3YYEHHMs HAy4HO-TEXHMYKOHM JIMTEPATyphl MO JAHHOM WJIM CMEKHOW TE€MaTH-
KaM.

1.2. 3agaun IMCHMIIINHBI
—  UW3y4YCHHE 3aKOHOB (PM3UKH B HU3KOPA3MEPHBIX MOIYIPOBOIHUKOBEIX CTPYKTYpax, H3ydeHHUE
TEXHOJIOTUH M3TOTOBJICHHSI TIOJYIPOBOAHUKOBBIX T€TEPOCTPYKTYP, U3YUCHHE OCHOBHBIX KBAaHTOBBIX (-
(deKTOoB, JIeXkKAIUX B OCHOBE IPUOOPOB U YCTPOMCTB HAHOIICKTPOHUKH, U3YUEHUE CTPYKTYPHI M TIPUHIIU -
OB PabOTHI MPUOOPOB U YCTPONCTB HAHOAIICKTPOHHUKH.

2. Mecto mucuuniuebl B ctpykrype OIIOII
Juctummnaa «Hanosnexkrponuka» (b1.6.15) otHOCcHTCs K O1oky 1 (6a3oBast 4acTs).
[TpenmecTByOIKUMU JUCUUIUIMHAMY, (OPMUPYIOIIMMHU HauyallbHble 3HAHUSA, ABJSIOTCA: KBaHTo-
Bas U ONTHYECKAs IEKTPOHUKA, MaTepuaibl 3J€KTPOHHONW TEXHUMKH, TBepAOTENbHAs AIEKTPOHUKA, Pu-
3uKa, PU3NKa KOHJEHCUPOBAaHHOTO COCTOSIHUS, XUMUS.
[Tocnenyromumu AMCUUIUIMHAMY ABISIOTCA: BakyymHast U ria3sMeHHast 3J1€KTPOHHUKA.

3. TpeOGoBaHus K pe3yJbTATAM OCBOCHUS JUCHUIIMHBI

[Tpouecc n3yueHus: AMCUUILIMHBI HApaBjieH Ha (POPMUPOBAHUE CIEAYIOIUX KOMIIETEHIUH:

—  OIIK-2 criocoGHOCTBIO BBISBIATh €CTECTBEHHOHAYYHYIO CYIIHOCTh MPOOJIEM, BO3ZHUKAIOIINX
B X0Jle Mpo(ecCHOHATbHON AEATENbHOCTH, NPUBJIEKATh A MX PELICHHUs COOTBETCTBYIOLIMM (pU3HKO-
MaTeMaTHYECKUH arapar;

— OIIK-7 cnocoGHOCTBIO YYUTHIBAaTh COBPEMEHHBIE TEHJICHIIMU PA3BUTUS AJIEKTPOHHUKH, U3ME-
PUTENBHON U BBIYMCIUTEILHON TEXHUKH, MHPOPMALIMOHHBIX TEXHOJIOTMH B CBOEH MpodeccruoHanbHON
JESTEIILHOCTH;

— IIK-1 criocoOHOCTBIO CTPOUTH MpocTelIne pUu3nueckrue U MaTeMaTHUYeCKHe MOJIEIH Mpuoo-
POB, CX€M, YCTPONCTB M YCTAHOBOK 3JIEKTPOHUKHU U HAHORJIEKTPOHUKH Pa3IMYHOrO (hYHKIIMOHAJIHHOTO
Ha3HA4Y€HUs, a TAK)KE MCIOJIb30BaTh CTaHAAPTHHIE MPOTPAMMHBIE CPEACTBA UX KOMIIBIOTEPHOTO MOJIENIHN -
pOBaHUS;

B pesynpTare u3ydeHus: IMCIUIIIMHBI 00YyJatOIUNACS TO0JIKEH:

—  3HATh METO/Ibl DKCIIEPUMEHTAJILHOTO MCCIIE0BAaHUS TapaMETPOB U XapaKTEPUCTUK MPUOOPOB
HAHORJIEKTPOHUKH Pa3IMYHOTO (PYHKIIMOHAIBHOTO Ha3HA4YeHUs; (PU3UKO-MATEMATHUECKUN ammapar JUis
pacueTa npubOpPOB U YCTPOMCTB HAHORJIEKTPOHHUKH;

—  YMeTb IIPOBOJUTH UCCIIEAOBAHHE MTAPAMETPOB U XapaKTEPUCTHK MPUOOPOB HAHOAIEKTPOHUKH
pa3IUYHOrO (PYHKIIMOHATBFHOTO HAa3HAYEHUS; MPOBOAUTH (PU3MKO-MAaTeMaTHYECKUH pacyeT mpuOOpoB U
YCTPONCTB HAHORJIEKTPOHUKH;

— BJAJeTh METOJMKOH NMPOBEICHUS HCCIEAOBAHHMI MapaMeTpoOB U XapaKTEPUCTUK NPHOOPOB
HAHOAJIEKTPOHUKH PA3JIUYHOTO (PYHKIMOHAIBHOTO HAa3HAYEHUS; METOAMKOW pacueTa HpuUOOpPOB H
YCTPOICTB HAHORJIEKTPOHUKHY;

4. O0beM JMCHUIIMHBI M BU/IbI y4eOHOH padoThl
OO01ast TpyI0EMKOCTb JUCHUIUINHBI cocTaBisieT 4.0 3aueTHBIX eIMHMILIbI U IIPECcTaBIeHa B Ta0uu -

%Zgﬁl{lﬁa 4.1 — TpynoeMKOCTh JUCUUILIMHBI
Bunb! yueOHOI nesTeNbHOCTH Bcero yacos CemecTpsl
7 cemecTp
AynuTopHble 3aHATUSA (BCETO) 54 54
Jlexknuu 20 20
[IpakTrueckue 3aHATHS 18 18
JlaboparopHbie pabOTHI 16 16
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CamocrosTenpHas paboTa (BCero) 90 90
[ToaroroBka K KOHTPOJIBHBIM paboTamM 12 12
BrinosiHeHME MHAWBUAYAIBHBIX 3aJaHUN 15 15
Odopmiierre 0T4eTOB 110 JTabOPaTOPHBIM paboTam 10 10
[ToaroroBka k 1adboparopHbeIM paboTam 4 4
[TpopaboTka JICKIIMOHHOTO MaTepHraia 18 18
CaMocTosTeNnbHOE N3y4eHUE TeM (BOIIPOCOB) 11 11
TEOPETUYECKOHN YacTu Kypca

[ToaroroBka K MpakTUYECKUM 3aHATUSAM, CEMUHApaM 20 20
Bcero (0e3 sx3amena) 144 144
OO0mmas Tpy10eMKOCTb, 4 144 144
3aueTHnIe EanHAIIEI 4.0 4.0

5. Coneprxxanue IMCUMILTHHBI

5.1. Pa3jeibl AMCHUILJIMHBI U BUALI 3aHATHHI
Paznensl AMCUMITITMHBI U BUABI 3aHATUI PUBEICHBI B Tabmwmie 5.1.

Tabmuma 5.1 — Pasgensl IUCIUIUIMHEL U BUIBI 3aHATHHA

= | = | = 28| EE
= s o O 2 % o E
: < < S Foa 20
HazBanus pa3aenoB TUCHUIUIUHBI i ® e o, o © &5
S 5 O s & 0 ==
& 2 & 283 &z
= © it} S =
7 cemecTp
1 BBenenue 2 0 0 2 4 OIIK-2
2 ®u3NYeCKre OCHOBBI HAHOAJIEKTPOHU- 4 6 16 26 | OIIK-2, OIIK-
KU 7, IIK-1
3 Cnoco6bl hopMUpOBaHUsT KBAHTOBO- 4 0 0 10 14 | OIIK-2, OIIK-
pa3MEPHBIX HAHOCTPYKTYP 7, TIK-1
4 KBanroBble 3(h(heKThI 4 6 4 20 34 | OIIK-2, OIIK-
7, IIK-1
5 YcrpolicTBa HAHOAJIEKTPOHUKHU 6 6 12 42 66 | OIIK-2, OIIK-
7, IIK-1
Hroro 3a cemectp 20 18 16 90 144
Uroro 20 18 16 90 144
5.2. Conep:xanue pa3aesioB TMCUMILIMHBI (110 JEKIHIM)
Copeprkanue pa3ienoB TUCIUILIAH (TI0 JICKIHSAM) IPUBEACHO B Tabmuiie 5.2.
Tabmuma 5.2 — ConeprkaHue paseiaoB JUCIUILIAH (TI0 JISKIIHSIM)
3 z S
Q p=a=t
2 25
HasBanus paznenos CopeprkaHue pa3aenoB JUCUUIIMHBI MO JEKIHUSIM z 5 &5
o S £
=
2 g
= S
7 cemecTp
1 BBenenue [IpeameT nucuuIMHb U ee 3aaa4yu. OCHOBHBIE TaIlbl 2 OIIK-2
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HCTOPUYECKOTO Pa3BUTHUS HAHOAIEKTPOHUKH U HAHO-
TexHoJIoTUU. CBA3b C APYTMMHU JUCHUILIMHAMU. 3a1a-
4H Kypca.

HUroro

2 dusnueckre 0CHOBBI
HaHO3JIEKTPOHUKHU

Bonns! [le bpoitnsa. KBantoBoe orpannuenue. Ksan-
TOBO-pa3MepHbIe O0BEKTHI U UX Kiaccudukarus. [o-
JyTIPOBOJHUKOBBIE HAHOTETEPOCTYKTYpPbI. DHEPIETH-
YecKue AMarpaMMbl HAHOT€TPOCTPYKTYp. TpeboBa-
HUS, IPEAbSBIIIEMbIE K HAHOT€TEPOCTPYKTYpPaM.
JBoiinbie rerepocTpykTypsl (JI'C). CBepxpemeTku.
[TonynpoBogHUKOBBIE cBEpXpeLIeTKH. Buibl cBepxpe-
LIETOK. DHEPreTUUecKhe TuarpaMMbl CBEPXPEIIETOK.
MWuHN30HBI. DHEPIETUUECKUI CIIEKTP AJIEKTPOHOB B
cBepxpemeTrkax. CBONCTBA ANEKTPOHHOIO r'a3a B
cBepxpelieTkax. BiusHue KBaHTOBOpa3MepHBIX d-
(hexToB Ha cBOMCTBA BemlecTBa. bammncTunaeckuit
TpaHCIOPT.

Hroro

OIIK-2,
[IK-1

3 Crioco06st
(hopmupoBaHUs
KBaHTOBO-Pa3MEPHBIX

HaHOCTPYKTYP

OO01m1re mpUHIUIB GOPMUPOBAHHS KBAHTOBO-pa3Mep-
HBIX CTPYKTYp. DnuTakcus. opMupoBaHue KBaH-
TOBO-Pa3MEPHBIX CTPYKTYP METOJIOM MOJIEKYJISIPHO-
nmydeBoi anutakcuu (MJID). dopmupoBaHue KBaH-
TOBO-Pa3MEPHBIX CTPYKTYP METOJIOM XUMHUYECKOTO
OCAXKAEHUS U3 ra30BOM (ha3bl METAIIIOOPTAHUUECKUX
coequHeHnit (MOCVD). ®opmupoBaHre KBaHTOBBIX
aM. GopMupoBaHKEe KBAHTOBBIX ITPOBOJIOK (HUTEH)
TFE€OMETPUYECKHUM U 3JIEKTPOHHBIM criocobom. Pop-
MHUpPOBaHHME KBAaHTOBBIX TOUEK. MexaHHU3M Iporecca
caMOOpraHu3aIuy Mpu HOPMUPOBAHUN KBAHTOBBIX
Touek. Pazmep u popma octpoBkoB. BeprukanbHeie
MacCHUBBI KBAHTOBBIX TOYEK.

Htoro

OITK-2,
TK-1

4 KBanToBbIe 3(h(PeKThI

2D-371eKTpOHHBIN ra3 B MarHUTHOM noJie. Llenourc-
JICHHBIH U 1poOHBII kBaHTOBBIHN 3 ekt Xomna. Dd-
ekt Aaponoa-boma. Dddext llTapka. KBantoso-
pa3mepHbliii 2pdekr LlTapka B reTepoHaHOCTPYKTY-
pax ¢ KBaHTOBBIMH siMaMu. TyHHETBHBIN 3D PeKT. D-
¢ext /xozedcona. Kynonosckas 6nokana. Kyimo-
HOBCKasl OJIOKaJIa ¢ OJJHUM TYHHEIBHBIM ITEPEXO/IOM.
KynonoBckast Giiokazia ¢ 1ByMsl TYHHEIbHBIMU TIEpe-
xogaMu. COTYHHEJIMPOBAHUE.

Hroro

OITK-2,
OI1K-7,
TK-1

5 VYcerpoiictBa
HAHORJIEKTPOHUKH

[TpuGops! Ha pe30HAHCHOM TYHHEJIUPOBAaHUH. J[10/IbI
Ha PE30HAHCHOM TYHHEIMPOBAaHUU. TpaH3UCTOPHI HA
PE30HAHCHOM TyHHEIMpOBaHUU. Jlornyeckue ieMeH-
TBI HA PE30HAHCHO-TYHHEIBHBIX MpuOopax. [Ipndopsr
Ha O/IHO3JIEKTPOHHOM TYHHEIUpoBaHUU. OJHORIIEK-
TPOHHBIN TpaH3ucTOp. OHOANEKTPOHHBIN Hacoc. On-
HO3JIEKTPOHHAs MaMATh. YCTPONUCTBA HA OCHOBE
cBepxpemretok. MHppakpacHbie HOTONPHEMHUKH.
CBepxpelIeTKH B J1a3epHbIX CTPYKTypax. KBaHTOBbIE

OIlIK-2,
OIIK-7,
IIK-1
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KackaJHble Ja3epbl. JlaBunubie Gpotoanoasl. Ontude-
CKHE MOAYJSTOPBI. TpaH3uCTOPBI ¢ BBICOKOM MOABUXK-
HocThio HEMT. O630p mporpaMMHBIX CPEICTB ISt
MOJICITHPOBAHHMSI IPUOOPOB U YCTPOMCTB HAHODJICK-
TPOHMKHU.

HUroro

6

Hroro 3a cemectp

20

5.3. Pa3esbl AMCUMINIMHBI M MEKIMCUMINIMHAPHBIE CBSA3H ¢ 00eceYnBAKIIMMH (NPeAbITYyLIUMHU)
1 o0ecrneynBaeMbIMHU (IOC/IEAYIOIMMH) THCHUIIIHHAMHA
Paznenbl qUCHUIIIUHBL U MEXIUCUUIUIMHAPHBIE CBSI3U C 00€CTIeYMBAIOIIMMHU (TIPEAbIAYIIUMU) U
o0ecrieyrBaeMbIMH (TIOCIIEAYIOIIMMHI) TUCIMIUIMHAMU NIPe/ICTaBlIeHb! B Tabmuie 5.3.
Tabmua 5.3 — Pa3gens! AUCHUIUIMHBL U MEXIUCIIUIUIMHAPHBIE CBS3H

HanmeHnoBanune JUCHHUITIINH

Ne pa3zenoB gaHHOW AMCIUIUIMHBL, IJIS1 KOTOPBIX
HE00XOMMO U3yUeHHE 00ECTICUNBAIONITUX U
o0ecreYnBaeMbIX TUCIIUILTHH

1 2 3 4 5
[IpeauecTByromue JUCLHUIIUHBI
1 KBanToBasi u onTuyeckas 3JI€KTPOHUKA + + +
2 Marepuanbl 2JIEKTPOHHON TEXHUKU +
3 TBepaoTenbHast NEKTPOHUKA +
4 dusuka +
5 ®du3uKa KOHICHCUPOBAHHOTO COCTOSHUS +
6 Xumus
[Tocnenyromume TUCIUIIITUHBI

1 BakyymHast 1 11a3sMeHHast 2JEKTPOHUKA + + + + +

5.4. CooTBeTCcTBHE KOMIIETEHINI, (POPMHUPYEMBIX IPH H3YYCHUHU AUCUMILIMHBI, 1 BU/0B 3aHATHH
CooTBeTcTBHE KOMIETEHIUH, (POPMUPYEMBIX MpPHU W3YYEHUH IWUCIUIUIMHBI, W BHUIOB 3aHATHA

MpeCcTaBiIeHo B Tabnuie 5.4.

Tabmuma 5.4 — CoOTBETCTBHE KOMIIETEHIINN, (DOPMUPYEMBIX TIPU M3YUYECHUH JAUCIUTUINHBI, U BUIOB 3aHS -

THUH

§ Bunwl 3ansatuit

g i . .
e lo)

:H)) & g S S DopMBbI KOHTPOJIS

: < : ¢ :

° =) = O

= =

OIIK-2 + + + + KonTponbhas pabota, OT-

YeT [0 UHIUBUIYaTbHOMY
3aJJaHUIO, 3aIIUTa OTYCTa,
OtyeT no nabopaTopHOi pa-
6ote, Onpoc Ha 3aHATHUSAX,
Tect
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OIIK-7 +

Tect

KonTpomasnas padora, OT-
4eT 10 HHIUBUIYaTHHOMY
3aJlaHuIo, 3alIiTa OTUeTa,
OtyeT no nabopaTopHoii pa-
6ote, Onpoc Ha 3aHATUSX,

ITK-1 +

Tect

KonTpoasnas padora, OT-
4eT [0 HHIUBUIYaThHOMY
3aJlaHuIO, 3alIiTa OTYeTa,
Ot4er no 1aboparopHoii pa-
6ote, Ornpoc Ha 3aHATUSX,

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

7. JlabopaTtopHble paGoThl

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

A ¥ =
= 2 =
3 =
2 > 5
Haspanus paznenon HaumenoBanue nabopaTtopHbIx padboT zF &5
- 2 s
> o =
a B>
= S
7 cemecTp
4 KBanroBble 3¢ ¢dextsl | TyHHenbHbIN 3¢ ekt 4 OIIK-2,
[TK-
Hroro 4 0 7,
IK-1
5 VYcerpoiictBa HccnenoBanue 3IeKTpUYECKUX U ONTHYECKUX XapaK- 4 OIIK-2,
HAaHOJJIEKTPOHUKHU TEPUCTHUK CBETOAUOIOB HA OCHOBE T€TEPOCTPYKTYPHI C OIIK-7,
KBaHTOBBIMH SIMaMH [IK-1
HccenenoBanne XxapakTepUCTUK TPAH3UCTOPA C BBICO- 4
KOH MOABMXKHOCTHIO 371eKTpoHOB (HEMT)
HccnenoBanue TeMnepaTypHOil 3aBUCUMOCTH JJIEK- 4
TPUYECKUX U ONTHUYECKUX XapaKTEPUCTHUK CBETOIAUO-
JIOB Ha OCHOBE I'€T€POCTPYKTYpP C KBAHTOBBIMU SIMaMU
Hroro 12
Hroro 3a cemectp 16
8. [IpakTHYeckue 3aHATHS (CEMUHAPBHI)
HaumeHoBaHMe MpaKTUYECKUX 3aHATUHN (CEMUHApOB) MpuBeeHO B Tabnuie 8.1.
Tabmuia 8.1 — HauMeHoBaHME MPAKTUYECKUX 3aHSATHIA (CEMHUHAPOB)
o ]
2 z E
3 =
Z = 5
Haspanus paznenon HaumeHoBaHue MpakTUUECKUX 3aHATUIN (CEMHHAPOB) zF &5
- X
= =
a S g
= S
7 cemecTp
2 ®uU3NYECKUE OCHOBBI Bonnsl Jle bpoiing. KBantoBoe orpannyeHue 2 OIIK-2,
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HaHODJIEKTPOHUKHU [TonynmpoBOIHUKOBBIE HAHOTETEPOCTYKTYPHI 2 IIK-1

\9)

[TorymmpoBOTHUKOBEIE CBEPXPEIICTKH 1 OaJLITUCTHYC-
CKHUH TPaHCIIOPT.

HUroro

OIIK-2,
[IK-1

4 KBanroBble 3¢¢exTsl | 2D-371eKTpOHHBIN ra3 B MATHUTHOM I10JIe

TyHHETBHBIN U PE30HAHCHO-TYHHETBHBIN 3 heKT.

Kynonosckas Gnokana

Hroro

OITK-2,
TK-1

5 Yerporicta OaHORJIEKTPOHHBIHN TPAaH3UCTOP
HAHO3JIEKTPOHUKH

Wudpakpacusie GpoTonpueMHUKH

NN NN N

Caeronuo/ipl U J1a3epbl Ha reTepocTpykTypax. Kean-
TOBBIE KACKaHBIC JIa3€phl.

Hroro 6

Hroro 3a cemectp 18

9. CamocTrosiTesqibHasi paboTa
Buzbl camocTosTenbHOI paboThI, TPYAOEMKOCTh U ()OPMUPYEMbIE KOMIIETCHIIUY TIPEICTABIICHBI B
tabmune 9.1.
Tabmmua 9.1 — Busl caMoCTOATENIBHOM paboThl, TPYAOEMKOCTh M (HOPMHUPYEMBbIE KOMITCTECHIHH

3 z 5
g 5 =
Bunsl caMocTosTeIbHON & > O
Ha3zpanus pa3zaenos 57 = @®opMBI KOHTPOJIS
paboThI g s 2
=3 =
al o g
= S
7 cemecTp
1 Brenenue [IpopaboTka JIeKIIHOHHOTO 2 |OIIK-2 Omnpoc Ha 3ansaTHsX, Tect
Marepuaia
UTtoro 2
2 ®dusnueckre OCHOBBI IToaroroBka K mpaxkTuye- 6 |OIIK-2, |KoutposbHas pabora,
HAHOXJIEKTPOHUKHU CKHM 3aHSITHSIM, CEMHHA- OIIK-7, |Omnpoc Ha 3aHsTUSIX, Tect
pam IK-1
CamocrosTenbHOE U3yde- 2
HUE TeM (BOMPOCOB) Teope-
TUYECKOM YacTH Kypca
[IpopaboTka JIeKIIHOHHOTO 4
Marepuaia
IToaroroBka K KOHTPOJIb- 4
HBIM paboTam
Hroro 16
3 Crioco6sl ITonroroBka k npakTuye- 2 |OIIK-2, |KonrtponbHas paboTa,
(hopmMHupOBaHUS KBAHTOBO- | CKMM 3aHSATHSAM, CEMHHA- [K-1, Onpoc Ha 3aHaTHsX, Tect
pa3MEpHBIX HAHOCTPYKTYp | paM OIIK-7
CamocTtosTenbHOE U3yye- 4
HUE TeM (BOIIPOCOB) TEOpE-
THYECKOW 4acTH Kypca
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[TpopaboTka JIEKITMOHHOTO 4
Matepuana
Hroro 10
4 KBanToBbIe 3(h(PeKThI [ToaroroBka Kk nmpakTu4e- OIIK-2, |3ammTa oruera,
CKHUM 3aHSATHSAM, CEMHUHA- IIK-1, KontponwsHas padora,
pam OIIK-7 Ompoc Ha 3ansaTusax, OT-
CamocrosTenbHOE U3yye- 3 geT HOTHa6Op 4TOpHOH pa-
T T
HHE TeM (BOIIPOCOB) TEOpE- oTe, lec
TUYECKOH YacTu Kypca
[TpopaboTka JIEKITMOHHOTO 4
MaTepuana
[ToaroroBka k 1aboparop- 1
HBIM paboTam
OdopmieHre 0TYETOB 10 4
nabopaTOpHBIM paboTam
[ToaroroBka K KOHTPOJIb- 2
HBIM paboTam
Uroro 20
5 YcerpoiictBa [ToaroroBka k mpakTuye- 6 |OIIK-2, |3ammura oryera,
HAaHO3JIEKTPOHHUKHU CKHUM 3aHATHSIM, CEMHHA- [K-1, Kontponsnas padora,
pam OIIK-7 Onpoc Ha 3anatusx, Ot-
4eT [0 WHIUBU BHOM
CamocrosiTenbHOE U3y4e- 2 T 1o HO Ayal % y
3aganuto, OTuer no snabdo-
HUE TeM (BOIPOCOB) Teope- & 2 5 T
TUYECKOHN 4acTh Kypca PATOpHOM paboTte, LecT
[IpopaboTka TeKIHOHHOTO 4
Matepuaia
[ToaroroBka k 1aboparop- 3
HBIM paboTam
OdopmieHre 0TYETOB T10 6
J1abopaToOpHBIM paboTam
BrinosnHenne nHAUBHUIY- 15
ANbHBIX 3a/IaHUN
[ToaroroBka K KOHTPOJIb- 6
HBIM paboTam
Hroro 42
Hroro 3a cemectp 90
Hroro 90
10. KypcoBas pa6oTta (IpoeKT)
He npenycmorpeno PVYII.

11. PeiiTuHroBasi cucreMa JJisi OlIEHKHU YCIIeBA€eMOCTH 00y4aroumuxcsi

Tabmuua 11.1 — banipHbIe OLIGHKH JUTSI JIEMEHTOB KOHTPOJISI

11.1. baajbHbIe OLEHKH JJIS 3JIeMEHTOB KOHTPOJISI

DneMeHTHl y4eOHOH
JEATeTLHOCTH

MaxkcuMabHBIN
6amn Ha 1-yro KT ¢
Hayajia ceMecTpa

MakcuMalILHBIN
OaJi 3a repuos
mexay 1KT u 2KT

MakcuMaJILHBIN
OaJut 3a rmepuos
mexny 2KT u Ha

Bcero 3a
ceMecTp
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KOHEI[ ceMecTpa
7 cemecTp

KonTponbHas pabota 10 10 10 30
Ormpoc Ha 3aHATHIX 5 10 10 25
OT4eT Mo UHIUBUTYAITb- 5 10 15
HOMY 33JJaHHIO
Otuet no nabopaTopHOii 20 20
pabote
Tect 10 10
Hroro makcumym 3a nepu- 15 25 60 100
on
Hapacratomum urorom 15 40 100 100

11.2. IlepecyeT 02J1710B B OLIEHKHU 32 KOHTPOJIbHbIE TOYKHU
[Tepecuer 6aIOB B OIICHKH 32 KOHTPOJIBHBIE TOUKH MPeIcTaBieH B Tadmmie 11.2.
Tabmuma 11.2 — Ilepecuer 6aJTOB B OIICHKH 32 KOHTPOJIbHBIE TOUKH

banbl Ha 1aTy KOHTPOIBHON TOYKHU Orenka

> 90% ot MakcuManbHOU cyMMBbI OamioB Ha gaty KT 5

Ot 70% no 89% ot makcumasibHON cymMbl OaiioB Ha aaty KT

4
Ot 60% 10 69% OoT MakcMMaIbHON cyMMbl OaisioB Ha naty KT 3
2

< 60% oT MakcuMaabHOU cyMMbI OauioB Ha naty KT

11.3. IlepecyeT cyMMbI 02/1710B B TPAAULHMOHHYIO M MEKTYHAPOIHYIO OLIEHKY
[Tepecuer cymMMBI 0aJIOB B TPaIUIMOHHYIO M MEXIYHAPOAHYIO OLIEHKY TPEACTaBICH B TaOmuIle
11.3.
Tabmuua 11.3 — Ilepecuer cyMMBbl 0aIJIOB B TPaJMIMOHHYIO M MEXIYHAPOIHYIO OLICHKY

HtoroBas cymma 0aos,

Onenka (I'OC) YUHTHIBAET YCHEIIHO CAAHHBIN Onenka (ECTS)

9K3aMEH

5 (OTIMYHO) (3a4TEHO) 90 -100 A (oTIInYHO)
85-89 B (ouens xoporiio)

4 (xopo11o) (3a4TeHO) 75 - 84 C (xoporo)
0-74 D (ynoBnerBoputeabHO)
65 - 69

3 (yZIOBJIETBOPUTEIHHO) (3aYTEHO) 60 - 64 E (nocpereraento)
2 (HeyROBICTBOPHTENSHO) (HE Hwxe 60 6ayioB F (HeyoBIETBOPUTEIIBHO)

3a4TEHO)

12. YueOHO-MeTOAUYecKOe U MHGOPMAIMOHHOE 00ecTieyeHue TUCIHIIIMHBI

12.1. OcHoBHas JUTEpaTypa
1. bopucenko B. E. Hanoanekrponuka: yaebnoe nmocobue st By3oB / B. E. bopucenko, A. .
BopoObeBa, E. A. Ytkuna. - M. : BUHOM. Jlabopatopus 3nanuii, 2012. - 224 c. - ISBN 978-5-94774-
914-4 (nammuue B 6ubmnotexke TYCVYP - 81 3k3.)
2. Hanonnekrponuka: Yuyebnoe nocobue / Caxapos 0. B., Tposu II. E. - 2010. 88 c. [Dnek-
TPOHHBIN pecypc] - Pexxum noctyna: https://edu.tusur.ru/publications/537, nata oopamienwus: 31.05.2018.
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12.2. lonotHUTEILHAS JTATEPATYpPa
1. Yamerun FO.A. Hanotexnonoruu B anektponuke: Monorpadwus / H. 1. boprapar [u np.] ;
pen. 0. A. Yamubirus ; MOCKOBCKUI rocylapCTBEHHBIM MHCTUTYT 3JIEKTPOHHOM TeXHUKHU. - M. : TexHo-
chepa, 2005. - 446 c. - ISBN 5-94836-059-8 (nanuune B Oubdnroreke TYCVYP - 20 5k3.)
2. NparynoB B.I1. OcHOBBI HaHOANEKTPOHUKH: yueOHOe mocobue i By3oB / B. I1. [paryHos,
N. I'. HeusBectuoiid, B. A. I'punuun. - M. : ®usmatkuaura ; M. : Jloroc ; M. : YHUBepcUTETCKas KHUTA,
2006. - 494 c. - ISBN 5-98704-054-X. - ISBN 5-89155-149-7 (nanuuue B 6nomuoreke TYCVYP - 32 3k3.)

12.3. YueOHO-MeTOAHYECKHE MTOCOOUSH

12.3.1. O6s3aTe/ibHbIE Y4eOHO-METOAMYEeCKHE MOCOOUs

1. Tposn I1.E. Hanosnektponuka: Y4eOHO-METOINYECKOE TTOCOOUE 0 ayTUTOPHBIM IpaKTHYe-
CKHM 3aHATHSIM U camocrtostensHoi padore / [LE. TposH, FO.B. Caxapos // u3n-Bo Tomckuii rocynap-
CTBEHHBI YHHUBEPCUTET CUCTEM YINPABJICHUA U PaauodneKTpoHuku, 2015. — 31 ¢ — [DnekTpoHHBIN pe-
cypc] [DnexrtponHsiii pecypc] - Pexum moctyma:  http://miel.tusur.ru/images/files/Uchebno-
metodicheskii_kompleks%?20disciplin/Sakharov/Nanoelectronics Practics.pdf, naTa oOpareHus:
31.05.2018.

2. Tposn ILE. Hanoanektponuka: Y4yeOHO-METOAWYECKOE TMOcoOHMe 1o JabopaToOpHBIM
paboram / ILE. TposH, FO.B. Caxapos. — Tomck: N3n-Bo TOMCK. roc. yH-Ta CUCTEM YIIP. U PATUOIICKTPO -
Huku, 2010. — 52 c. — [DnekTpoHHBIM pecypc]. [DnexkrponHbldi pecypc] - Pexum pgoctyna:
http://miel.tusur.ru/images/files/Uchebno-metodicheskii_kompleks
%20disciplin/Sakharov/Nanoelectronics lab.pdf, nara o6pamenuns: 31.05.2018.

12.3.2. YuyeOHO-MeTOAMYECKHUE ITOCOOHS AJIsl JIMI C OTPAHMYECHHBIMHU BO3MOKHOCTSIMHU 3/10POBbS U
UHBAJIU/10B

Y4eOHO-MeTOIMUEeCKUE MaTepHalibl Il CAMOCTOSTENIbHOM M ayAUTOPHOM paboThl 00ydaromuxcs
U3 YUCIIa JIUI] C OrPAaHMYEHHBIMH BO3MOKHOCTSIMU 3710POBbSI U MHBAJIHMJIOB MPEIOCTABISIOTCA B (popMax,
aJaNTHPOBAHHBIX K OTPAHUYEHUSIM UX 3/I0POBbS U BOCTIPUATHUS UHPOPMAITIH.

JL1s1 i1 ¢ HApyIIeHUSIMM 3PeHust:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHOM (hopMe yBETNUEHHBIM HIPUPTOM.

JI1s1 JIMI ¢ HApyIIeHUsIMHM CJIyXa:

- B (hOpMeE INIEKTPOHHOI'O TIOKYMEHTA;

- B Ie4aTHOU opme.

JL1s1 JIM1 ¢ HApYLIEeHUSIMH OIIOPHO-ABUTIATeJILHOIO aNapara:

- B (hOpMe 3NIEKTPOHHOI'O IOKYMEHTA;

- B IIe4aTHOU hopme.

12.4. TIpodeccuonabHbie 0a3bl JaHHBIX H MH(GOPMALIMOHHBIE CIPABOYHBIC CHCTEMbI
1. Hayuno-o6pazoBarenbubiii moptan TYCYP - https://edu.tusur.ru/

2. DnexTtpoHHas 6ubmmoreka - www.elibrary.ru

3. CnpaBo4HHMK IO HAHOMaTepuaiiaM - https://nano.nature.com/

13. MaTtepuajibHO-TEXHUYECKOe o0ecneyeHue TMCIUIUVINHBI U TpedyeMoe MporpaMMHoe
ol0ecrieueHmne

13.1. O0uue TpeOOBaAHUA K MATEPUAIBLHO-TEXHHYECKOMY U IPOrPAMMHOMY 00ecrie4eHnI0
AUCHHUIIMHBI

13.1.1. MaTepuaJbHO-TEXHHYECKOE H IPOrPaMMHOe o0ecnedyeHne ISl JICKIIMOHHbBIX 3aHATHH
Jlis mpoBeieHus 3aHATUH JIEKIIMOHHOTO TUIIA, TPYIIIIOBBIX U MHIWBUYaJIbHBIX KOHCYJIbTALUH, TE-
KYILEro KOHTPOJISL U MPOMEXKYTOUHON aTTeCTAlMU UCIIONb3YyeTcs yueOHasi ayIUTOpUs ¢ KOIMUECTBOM I10-
CaJI0YHBIX MeCT He MeHee 22-24, 000opyloBaHHAs JOCKOM M CTaHAApTHOH yueOHOo#l meOenbio. MMeroTcs
JIEMOHCTpalMOHHOE 000pyA0BaHKUE U yUeOHO-HAITIIIHbIE TOCOOMS, 00ecIeunBaroIIie TeMaTHIeCKUEe Uil -
JIIOCTPALMHU 110 JIEKLIMOHHBIM pa3JieiaM JUCIUIUINHBI.

13.1.2. MaTepuaibHO-TEXHMYECKOE U IPOrPaMMHOe ofecreyeHne I NPAKTHYEeCKUX 3aHATHI
YueOHast aymuTopust
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yueOHasi ayuTOpus JUIs POBEICHUS 3aHATUH JIGKIIMOHHOTO TUTIA, YIeOHAs ayIUTOPHS JIsI TIPOBE -
JICHUS 3aHATHN MPAKTUYCCKOTrO TUIA, YICOHAs ayqUuTOpHs JUIS IPOBEACHUS 3aHATHI CEMUHAPCKOTO THIIA,
MOMEIIEHHUE IS TIPOBEACHHS TPYMITOBBIX U MHIUBUAYATbHBIX KOHCYIBTAIMMA, TIOMEIICHNUE ISl TIPOBE/IC-
HUS TEKYIIETO KOHTPOJIA U IPOMEKYTOYHOH aTTeCTaIlluu

634034, Tomckas o6macts, T. Tomck, Bepmnnuna ynuua, a. 74, 224 ayn.

OrnucaHue UMEIOIIErocss 000PYIOBAHHUS

- Kommutekt cienmanuzupoBanHoi yueOHOW Mebenu;

- Pabouee mecto npenoaBaress.

[TporpamMmmMHOe oOecrieueHre He TpeOyeTcsl.

13.1.3. MaTepua/ibHO-TEXHUYECKOE M IPOrPaMMHoe ofecriedeHne JJIs J1adopaToOpHbIX padoT

JlaGopatopusi HAaHO3JEKTPOHUKHA U MUKPOCUCTEMHOMN TEXHUKU

yueOHasi ayMuTopus Ui IPOBEACHUS 3aHATHI 1aO0OpaToOpHOTO TUIIA

634034, Tomckast o6macts, r. Tomck, Bepmnnuna ynuna, a. 74, 115a aya.

Ornucanue UMeroIerocs 000pyI0BaHUs:

- Ocutorpag ACK 1021;

- I'enepatop 3-34;

- Boastmerp B7-21;

- Boastmerp B7-26;

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

- baok muranus b5-10;

- Mukpockorn MBC — 9 (2 mit.);

- Uctounuk nutanus HY 3003 (2 mt.);

- Ucrounuk nuranus UTS003ED (2 mit.);

- U3mepuTtenb MomHocTH cBeToBoro rnoroka TES-133;

- JJaBopaTtopHble cTeH/bI: «DIEMEHTHl HAHOUIEKTPOHUKH: ONTO3IEKTPOHHBIE TPUOOPHI U yCTPOH -
CTBa», «DJIEMEHThI HAHOZJIEKTPOHUKHU: OB, « DITE€MEHThI HAHOJIEKTPOHUKHU: T10JIEBBIE TPAH3UCTOPBDY;

- Ucrounuk nmutanus GPS 3030 DD;

- Kommnekr cneunanuzupoBaHHol yueOHOI me0enu;

- Pabouee mecTo mpermnoiaBares.

[IporpammHoe obecrieueHure He TpeOyeTcs.

13.1.4. MarepuajibHO-TEXHMYECKOE M IPOTPaAMMHOe o0ecrevyeHne I CAMOCTOATEIbHOI padoThI
s caMoCTOSATEIbHON PabOThl MCIOIB3YIOTCS yYE€OHBIE ayIUTOPUU (KOMIIBIOTEPHBIE KIIacChl),
PaCIOJIOKEHHBIE TIO aJIpecaM:
- 634050, Tomckast o6macTs, r. Tomck, Jlennna mpocnexr, a. 40, 233 ayn.;
- 634045, Tomckast obnacTs, r. Tomck, yin. Kpacnoapmeiickas, 1. 146, 201 ayn.;
- 634034, Tomckast o6macTh, 1. ToMck, Bepmmanna ymuna, 1. 47, 126 ayn.;
- 634034, Tomckast obnacTs, r. Tomck, Bepmmnauna ynuua, 1. 74, 207 aya.

CocTtaB 060pyI0BaHHS:

- yueOHast MmebOerb;

- koMnbroTepsl Ki1acca He Hmke [IDBM INTEL Celeron D336 2.8 T1. - 5 miT.;

- KOMIBIOTEPHI MOIKIIOUEHB! K ceTH «/HTepHeT» M 00ecneynBaroT IOCTYI B AJICKTPOHHYIO WH-
(dopmMannoHHO-00pa30BaTEIbHYIO CPEAY YHUBEPCUTETA.

[lepeyeHp MPOrpaMMHOTO OOECTICUCHUSI:

- Microsoft Windows;

- OpenOffice;

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

- Google Chrome.
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13.2. MaTepuajJibHO-TeXHUYECKOe o0ecnedeHne TUCHUIITHHBI VISl JIMI ¢ OTPAHHYEeHHBIMU
BO3MOKHOCTSIMHU 3/10POBbSI U HHBAJIN/I0B

OcBoeHUE MUCLUUIUIMHBI JIMIIAMU C OTPAaHUYEHHBIMH BO3MOXKHOCTSMHU 3/10POBbSI U WHBAIUJIAMU
OCYIIECTBIISIETCA C UCTIOJIB30BAaHUEM CPEICTB 00yUEHHs OOILIEro U CIelnaIbHOTO Ha3HAYEHUS.

[Tpu 3aHATHAX ¢ OOYUAIONMIUMUCS ¢ HAPYIIEHUSIMH CJIyXa MPEIyCMOTPEHO UCIIOIb30BaHHE 3BYKO-
YCUJIMBAIOILEH anmapaTypbl, MyJIbTUMEAUUHBIX CPEJICTB U APYTUX TEXHUUYECKUX CPEACTB Mpuema/mepesa-
4yi y4yeOHOM nHpOPMALIUU B TOCTYIHBIX (hopMax, MOOMIIBHOM CUCTEMBI MTPETIoiaBaHus il 00YJatOLTHXCsI
C MHBAJIMTHOCTBIO, TOPTATUBHON MHIYKIIMOHHOW CHCTEMBI. Y4eOHas aymuTOpUs, B KOTOPOUH 3aHUMAIOTCS
oOyyarolyecs: ¢ HapylIEeHHEM CllyXa, 00OpYy/lI0BaHA KOMITBIOTEPHOM TEXHMKOM, ayAMOTEXHUKOH, BUICO-
TEXHUKOMU, AJIEKTPOHHOM JOCKOH, MYJIbTUMEIUIHON CUCTEMOM.

[Tpu 3aHATUAX C OOYUAIOUTUMUCS ¢ HAPYIIEHUSIMU 3PEHUSIMH TIPETYCMOTPEHO UCIIOJIb30BaHUE B
JICKIMOHHBIX U YU€OHBIX ayJUTOPUAX BO3MOXKHOCTH MPOCMOTPa yAaJIEHHBIX 00BEKTOB (Hampumep, TeKCTa
Ha JIOCKE WM CJaif/la Ha 9KpaHe) MPU TOMOIIY BUACOYBETUIHUTENCH 151 KOM(GOPTHOTO IPOCMOTPA.

[Tpu 3aHATHAX C 0OYy4YaIOIIUMUCS ¢ HAPYLIEHUSIMH ONOPHO-ABUIaTeIbHOIO aNnapara HCIOJb-
3YIOTCSl aIbTEPHATUBHBIC YCTPOICTBA BBOJA MH(OPMAIIUY U IPYTHe TEXHHUECKHE CPEICTBA IIpUeMa/Tiepe-
Jnaud yaeOHOM MHGOpMaIUKA B JOCTYIHBIX (popmMax, MOOMIIBHONW CUCTEMbI OOYYCHUS JJIs JIFO/ICH C MHBA-
JUAHOCTBIO.

14. OIIeHO‘lHLIe MaTepuajJabl  METOAUYECCKUE PEKOMEHIAUHU MO OPraHu3alluv U3y4CHUA
AUCHHUITINHBbI

14.1. Couepmalme OLICHOYHBIX MATCPHAJIOB U METOANIECCKUEC PEKOMECHAAIIUH
I[J'ISI OLCHKHU CTCIICHU C(bOpMI/IpOBaHHOCTI/I N YpPOBHsA OCBOCHHA 3aKPCIIJICHHBIX 3a HHCHHHHHHOﬁ
KOMITCTCHITUM HCIIOJIB3YIOTCA OLCHOYHBIC MaTCpHUaJibl B COCTABE!

14.1.1. TecToBbIe 3a7aHUA

1. ITo kakuM HanpaBJICHUSM OTPAaHUYEHO JIBUKEHHE 3apsKEHHBIX YACTHI] B KBAHTOBBIX TOUKAX:

a) TOJIBKO I10 HAIIpaBJIEHNIO X

0) TOJIBKO MO HAMpaBlIeHUIO Y

B) TOJIBKO 110 HAINIPaBICHUIO Z

T) [0 HarpaByeHusIM XYZ

2. Ilo xakuM HanpaBJIeHHUAM OTPAaHUYEHO JIBUKEHHE 3apsyKEHHBIX YACTHI] B KBAHTOBBIX IJICHKAX:

a) o HarpaBjIeHusM X U Y

0) TOJIBKO IO HaNpaBJIEHUIO Y

B) TOJIBKO 110 HaNpaBJeHUIO Z

I') O HampaByeHusIM X U Z

3. [lo xakuM HampaBJIEHUSIM OIPAHUYEHO IBUKEHHUE 3apSKEHHBIX YACTHI[ B KBAHTOBBIX HHTAX
(mrHypax):

a) o HarpaBjIeHusM X U Y

6) no HanpasieHuo Y u Z

B) TOJIBKO 110 HaNpaBJeHUIO Z

I') IO HanpaByeHusIM X U Z

4. Kakoe MUHUMaJIbHOE KOJIMYECTBO IHEPreTUYECKUX YPOBHEH JOHKHO OBITH B KBAaHTOBOH sMe
JIBOMHOW reTepOCTPYKTYPBHI:

a)0

0) 1

B) 4

r)9

5. MakcumalibHast TONIIMHA KBAHTOBOW SIMBI IBOMTHOM F€TEPOCTPYKTYPHI HE JTOJKHA ITPEBBIIIATH:

a) 100 am

0) nmuHy BoHBI [le Bpoitnst st anekTpoHa B KBAaHTOBOU sIME

B) JUIMHY KOT€PEHTHOCTH

r) 10 am

6. MakcuManbHOE pa3anuue MOCTOSHHBIX PEMIETOK JUIsl MaTepUAIOB BXOISIINX B TETEPOCTPYKTY-

Py HE JIOJDKHO TPEBBIIIAT:
a) 1%
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6) 0,1 %

B) 5 %

r) 8 %

7. B KakyIo U3 cBEpXpeIIeTOK BXOIAT MOIYIPOBOJAHUKH C OTUHAKOBBIM XUMUYECKUM COCTABOM:

a) KOMITO3UIIHOHHYIO

0) IerupoBaHHYIO

B) MOJYJIMPOBAHO —JIETUPOBAHHYIO

T') BO BCE MEPEUYHCIICHHBIC

8. Kakoif U3 METOIOB 3MUTAKCHHM, MO3BOJSET MOIyYaTh KAUECTBEHHYIO T'€TEpOTrpaHUIly B I'eTpoO-
CTYKTypax:

a) MOJIEKYJISIDHO — JIyueBas

0) XUMHUYECKOEe OCAXKICHHE M3 Ta30BOM (a3bl MeTauioopranndeckux coeauHenuii (MOCVD)

B) JKUJIKOCTHAs

T') ra3oBas

9. Ilpu KakoM W3 TUIIOB HAYAILHOM CTAIUM POCTA, BOSHHUKAIOIIUX MPU OCAKICHUH aTOMOB Ha
MOJUIOXKKY U3 Ta30BOM (ha3bl, MPOUCXOAUT GOPMUPOBAHUE KBAHTOBBIX TOYEK:

a) ®panka- Ban nep Mepsge (cinoeBoii poct)

6) Ctpanckoro — KpactanoBa (MmpoMeKyTOYHBIHN THIT)

B) ®onpmepa — Bebepa (0cTpOBKOBBIi pocT)

r) [Ipu Bcex nepeuncieHHbIX

10. Kak Oynet mameHaTbest ko3duument npospaunoctu 6apbepa D, mpu yBenuueHUN Macchl 4a-
CTHIIbI, €CJIA €€ DHEPTUsI OCTAETCS MPU ITOM IMOCTOSHHOM

a) YMEHBILUTCS

0) yBEeTUIHTCS

B) OCTAHETCS MOCTOSHHBIM

') MOXKET YMEHBIIUTHCS UM YBEIUYUTHCS, B 3aBUCUMOCTH OT 3aps/ia YaCTHUIIbI

11. B xakux MmIOCKOCTSAX OYyIyT CyIIEeCTBOBAaTh YPOBHU JlaHnay, €cii BEKTOp MarHUTHOM MHIYK-
uuu B HampaBiieH B0k OCU Z, IEPIICHAUKYISIPHOM MIIocKocTH 2D-ra3a:

a) B INIOCKOCTU Z

0) B utockocTsaX X 1 Y

B) B IUIOCKOCTSIX Y U Z

T') B TUIOCKOCTSX X U Z

12. OT uero 3aBHCUT CONPOTUBIICHNE OATITUCTUYECKOI KBAHTOBOM MPOBOJIOKH

a) OT CEYCHHS

0) OT JJIMHBI

B) HE 3aBUCUT OT FT€OMETPUUECKHUX Pa3MEPOB U PABHO HYIIIO

T') OT CEUCHHUS U JJIMHBI

13. Kak u3MEHUTHCS AJIMHA BOJIHBI U3Iy4YeHHs] CBETOJMOMA, U3TOTOBJIEHHOTO Ha OCHOBE IeTepo-
CTPYKTYPHI C KBAHTOBBIMU SIMAMU, TIPU YMEHBIIICHHH UX TOJIIHHBIL:

a) YMCHBIIIUTCS

0) yBeIMYUTCS

B) OCTAHETCS IMOCTOSTHHOM

T') MOXKET YMEHBIIUTHCS WM YBEIHYUTHCS B 3aBUCUMOCTH OT MaTePHUAaJIOB TETEPOCTPYKTYPHI

14. TIpakTyeckoe MpUMEHEHHE TIeI0UUCIIeHHOTO 3¢ dekra Xormia

a) ATaJIOH CUJIbI TOKA

0) 9TaJI0OH CONMPOTHBIICHUS

B) 3TAJIOH HAIIPSDKEHUE

T') 3TaJIOH 3apsia

15. Kak u3MeHUTCSI MOBEPXHOCTHASI TUIOTHOCTh KBAHTOBBIX TOYEK MPH YBEIWYCHUH TEMIIEPATypPhI
MOJUTOKKH B TPOLIECCE OCAXKIACHUS

a) YBEIMUYNTCS

0) YMEHBITUTCS

B) OCTaHETCS MOCTOSTHHOM

') MOXKET YMEHBIIUTHCS UM YBEIHUUTHCS B 3aBUCUMOCTH OT OCaXKIAEMbIX MaTEepUaJIOB
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16. Kakoii KBaHTOBBIH AP PEKT JSKUT B OCHOBE pabOTHI ONTHYECKUX MOIYISTOPOB

a) apdexr LlTapka

0) addekr Ixo3edcona

B) 3¢ ekt Xomra

r) 3¢ dexT 3eemana

17. Kakoit kBaHTOBBIN A(h(PEKT JISKUT B OCHOBE pabOTHI CBEPXIPOBOSIIETO KBAHTOBOTO HHTEP(DE-
penumonHoro natanka (CKBU/)

a) apdexr LTapka

0) addekr Ixo3edcona

B) 3¢ ekt Xormra

r) a3pdexr AaporoBa — boma

18. YeM MOXHO OOBSICHUTD CYIIECTBOBAHUE IeI0YMCICHHOTO dhdexT Xomna

a) KBAaHTOBBIM OTPaHUYCHHEM

0) ypoBHsamu Jlanmay

B) TYHHEJIBHBIM 3 PEeKTOM

T') pa3MEpHBIMHU YPOBHSIMHU

19. Ot yero 3aBUCHUT YUCIIO YPOBHEW B MUHU30HAX CBEPXPEIIECTKH

a) OT TOJIIIMHBI KBAHTOBBIX SIM

0) OT yKcClia KBAHTOBBIX SIM

B) OT TOJIIITUHBI 0APHEPOB

T) SIBJISIETCS] TOCTOSIHHOM BETUYMHON

20. Kakoit u3 METOZIOB SMUTAKCHH MOXET OBITh MCIIOH30BaH MPHU W3TOTOBJICHUU TPAH3UCTOPOB C
BBICOKOHU ITOABMKHOCTEI0O HEMT

a) MOJIEKYJISIPHO — JTy4deBast

0) XUMUYECKOe OCaKJCHHE U3 Ta30BOH (ha3bl MeTayuIoopranudeckux coenunennii (MOCVD)

B) JKHJIKOCTHAs

T) ra3oBas

14.1.2. Tembl KOHTPOJILHBIX PadoOT

TeMbl KOHTPOJIbHBIX PaloT:
. Onpenienenue BosHbI e bpoiins
. OnpesienieHre YHEPTETHUECKUX COCTOSTHUN B KBAHTOBOU SIME
. 2D-371eKTpOHHBIN T'a3 B MATHUTHOM I10JIE.
. HenouncneHHsld 1 1poOHBINA KBaHTOBBIN ekt Xoia.
. TyHHenbHBIN 3P exT.
. Ontuueckue moxynsatopsl. Dddext lTapka.
. CBeTonozipl Ha OCHOBE I'€TEPOCTPYKTYP € KBAHTOBBIMU SIMAMHU.
. Uadpaxpacusie GpoTonprueMHHUKH.
. KBaHTOBBIE KacKaHBIE Ja3ePBhI.

10. OgHO27EKTPOHHOE TYHHEIHMPOBAHUE.

Bapuant Nel (temsr 1 - 3)

1. Onpenenuts nuHy BoHbI e bpoittst nis anekTpona ¢ sHepruei 2 5B.

2. IIpoton oGnanaer kunetnuecko sHepruedt T = 1 k3B. OnpenenuTs TOMONHUTENBHYIO SHEP-
TUI0, KOTOPYIO HEOOXOAUMO €My COOOUIUTD JIJIsl TOrO, YTOObI AJIMHA BOJIH A€ bpoiiis yMeHbIIMIacy B TpU
pasa.

O 01N DN B W~

3. Umeetca JII'C na ocHoBe AlAs/AlxGal-xAs/AlAs. TonmmHa KBaHTOBOW SIMBI COCTaBIsieT 4,5
HM. OnpenenuTb MaKCUMaJIbHBIN X IIPU KOTOPOM B KBAaHTOBOM siMe OyZIeT OIMH 3HEPreTUYECKUIl YPOBEHb.
CrnpaBouHble JaHHbBIE JJI MaTepHalioB B3SITh U3 CIpaBOYHUKA. D(P(HEKTUBHBIE MAacChl CUUTATh MMOCTOSH -
HBIMU U IPUPABHATH K CPEIHUM 3HAUEHUSIM

4. Umeercsa JAI'C na ocaoBe AlAs/InAs/AlAs. Onpenenuts MUHUMATIBHYIO U MAKCUMATBHYIO TOJI-
LIMHY KBaHTOBOU siIMbl. CIIipaBOYHBIE JAHHBIE 11 MATEPUAJIOB B3ATh U3 CIIPABOYHHKA.

Bapuanr 2 (tems1 4-7)

1. Haiitu BeposTHOCTh npoxoxkaeHus D n orpakenus R s anekrpona c sHeprueit 3,2 3B, npo-
JIETAIOIIETO HaJ| NOTEHIHAJIbHBIM 0apbepoM BbICOTOM 2,5 3B U mpOTSHKEHHOCTHIO 8 HM. D(PPEKTUBHYIO
MaccCy IPUHATH PaBHOW Macce 3JIEKTPOHA B COCTOSIHUU MOKOSI.
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2. OnpenenuTh TOMIIMHY KBAaHTOBOH sIMBI 1715l cBepxpelieTku Ha ocHoBe GaAs/GalnAs/GaAs npu
KOTOPOW OHA MOKET OBITh MCIOBb30BaHa st Moxyisiiuu u3nydeHus Nd:YAG nazepa ¢ JIMHOM BOJTHBI
1,064 MxmM.

3. OnpenenuTh UIMHY BOJIHBI, IPU KOTOPOW OyAeT MAaKCUMyM ONTHYECKOrO MOTJIOIIEHUS IS
cBepxpenieTkd Ha ocHOBe AlAs/GaAs/AlAs. Ecnu TonmuHa KBaHTOBBIX SIM COCTaBIIET 5 HM, OapbepoB
15 Hm.

4. Omnpenenuts NIUHY BOJHBI M3IYYCHHS IS CBETOAMONA HAa OCHOBE TETEPOCTPYKTYPHI
GaN/InxGal-xN/GaN (x=0.25). Tommuna 6apbepoB cocTtaBisieT 10 HM, TONIMHA KBAaHTOBOW SIMBI CO-
cTaBisieT 4 HM.

BapuanTt 3 (temsr 8-10)

1. OnpenenuTh MAKCUMATbHYIO M MUHIUMAIILHYIO JJIMHY BOJHBI peructpupyemoro MK-uznydenus
IU1s cBepxpenieTku Ha ocHOBe AlGaAs/GaAs

2. Onpenenuth MaKCUMAIBHYIO 1 MHHUMATBHYIO JUTHHY BOJHBI U3TY4YEHUS NIl KBAHTOBOTO Kac-
KaJIHOTO Ja3epa Ha ocHOBe cBepxpemeTkn AllnAs/InGaAs/AllnAs. Hlupuny 3anpemierHoi 30861 AllnAs
npuHATH 1,5 3B

3. OnpeneauTh MaKCUMaIbHYIO €MKOCTh JJII TYHHEJIBHOTO Mepexoia Mpu KOTOPO BO3MOXKEH (-
ekt onHoanekTponHoro TyHHeuposanus st T=300 K u T=1 K

4. OnpenenuTh MAaKCUMAIBHYIO TEMITEpaTypy, MPU KOTOPO BO3MOKHA paboTa OTHOSIIEKTPOHHOTO
TPaH3UCTOpPa C TOMOJOrHYecKUMH pazmepamMu 100 HM, BBINOJTHEHHOTO MO TEXHOJOTHH H3OJSIIHH HM-
IJIAaHTUPOBAHHBIM KucIopoaoM (SIMOX) u umeromiero mumpuHy 3a3opa 35 HM.

14.1.3. Tembl 0NIPOCOB HA 3aHATUSX

[TpenmeT aucuuniauHbl U ee 3aa4d. OCHOBHBIE 3Tallbl HCTOPUUYECKOTO Pa3BUTHs HAHOMIEKTPOHHU -
KU U HaHOTeXHOoJIOTUU. CBA3b C IPYTMMHU JUCUMILIMHAMU. 3a/1a41 Kypca.

Bonner Jle bpoitisa. KBantoBoe orpannyenue. KBaHToBO-pa3MepHble 0OBEKTHI M UX KIacCUpUKa-
1usi. [loaynpoBOIHUKOBBIE HAHOT€TEPOCTYKTYPhl. DHEPreTHUeCKHe IuarpaMMbl HAaHOTETPOCTPYKTYP.
TpeOoBaHusi, npeabsBIsieMble K HaHOreTepocTpykTypaM. J(BoitHbie rerepocTpykTypsl (AI'C). Cepxpe-
nietkd. [loaynmpoBOoAHMKOBBIE CBEpXpEIIeTKH. Buibl CBepXpemeTok. DHEpPreTU4YecKue auarpammbl
CBEpXpeleTOK. MUHM30HBI. DHEPreTUYeCKUil CIEKTp 3JEKTPOHOB B cBepxpelmierkax. CBOMCTBa 3ileK-
TPOHHOTO T'a3a B cBepxpeuleTkax. BiusHue kBaHTOBOpa3MepHbIX 3P (PEeKTOB Ha CBOICTBa BellecTna. bai-
JUCTUYECKUM TPaHCIOPT.

OO61ure npuHUUIB POPMUPOBAHMSI KBAHTOBO-Pa3MEPHBIX CTPYKTYp. Dnutakcusi. opmupoBanue
KBAaHTOBO-Pa3MEpHBIX CTPYKTYP METOJOM MOJIEKYsIpHO-Ty4eBoil snutakcun (MJID). ®dopmupoBanue
KBAaHTOBO-Pa3MEPHBIX CTPYKTYpP METOI0M XUMHUYECKOTO OCaXACHUS U3 ra30Boi (a3bl METAJLJIOOpraHuye-
ckux coenuHeHudi (MOCVD). ®@opmupoBanue KBaHTOBBIX M. DopMHpOBaHHME KBAaHTOBBIX IPOBOJIOK
(HUTEN) TeOMETPUUECKUM U JIEKTPOHHBIM crioco0oM. @opMHUpoBaHHE KBAaHTOBBIX TOYEK. MexaHU3M IMpo-
1ecca caMOOpraHM3aluu Mpu (OPMUPOBAHUU KBAaHTOBBIX Touek. Pa3smep um ¢opma ocTtpoBkoB. Bepru-
KaJIbHbIE MAaCCHBBI KBAHTOBBIX TOYEK.

[TpuGops! Ha pe30HAHCHOM TYHHEIMPOBaHUU. [[10/bI HA PE30HAHCHOM TyHHEJIUpOBaHUU. TpaH3u-
CTOpBl Ha PE30HAHCHOM TYHHEIUpPOBaHUU. Jlormueckue 3J€MEHThl Ha PEe30HAHCHO-TYHHEIbHBIX IpUOO-
pax. IIpuGopbl Ha OAHOZIEKTPOHHOM TYHHEJINPOBAaHUU. OAHORIEKTPOHHBIN TpaH3ucTOp. OIHOINEKTPOH-
HbI Hacoc. OHOAEKTPOHHAS MaMsTh. YCTPOIMCTBAa Ha OCHOBE cBepxpemeTok. Mudpakpacusie ¢oto-
npueMHUKH. CBepXpelIeTKH B JIa3epHbIX CTpYKTypax. KBaHTOBBIE KackaaHble ja3epsl. JlaBuHHbIE (HOTO-
quoabl. OnTuueckre MoayasTopsl. TpaH3ucTopsl ¢ Beicokor noasmkHocThio HEMT. O630p mporpamm-
HBIX CPEJICTB U1 MOJCITUPOBAHUS IPUOOPOB U YCTPOUCTB HAHODIIEKTPOHUKH.

14.1.4. Tembl UHANBUAYAJTbHBIX 321aHUI
Tembl THAUBHUAYATbHBIX 33IAHU:
1. CBeTronno bl Ha OCHOBE T€TEPOCTPYKTYP C KBAHTOBBIMU SIMAMH.
2. UK — poronpueMHUKHA Ha MHOTOCJIOMHBIX T€TEPOCTPYKTYpaX.
3. KBanTOoBBIEC KacKaJHbIE Ja3€PHI.
TeMa TUMOBOTO UHIMBUYaJIbHOTO 3a/IaHUS:
CBeTOIMO/IBI CUHETO CIIEKTPA.
CopeprkaHre UHANBUAYAIBHOTO 3a/1aHUS:
1. BeiGop mMaTepuasioB KpucTaia.
2. Pacyer nmapameTpoB MaTepuaia KpucTasia.
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3. [locTpoeHune TEXHOIOTrMYECKOr0 MapIIpyTa U3TOTOBJICHHS KPUCTALIIA.
Wcxonnbple qaHHBIC 1S pacyeTa:
OCHOBHAsI JUIMHA BOJHBI U3nyyeHus — 450 HM.

14.1.5. Tembl 1a00paTOpHBIX padoT
TynHenbHbIN 3 Pext
HccenenoBanue dIEKTPUYECKUX UM ONTHUYECKUX XAPAKTEPUCTUK CBETOAUOIOB HA OCHOBE IE€TEPO-
CTPYKTYPbI C KBAHTOBBIMH SIMAMH
HccnenoBanue XapaKTEpUCTUK TPAH3UCTOPA C BHICOKOM MOABMKHOCTHIO ANeKTpoHoB (HEMT)
HccenenoBanne TeMriepaTypHOM 3aBUCUMOCTH JIEKTPUYECKUX U ONTUYECKUX XAPAKTEPUCTHK CBE-
TOAMOJOB Ha OCHOBE I'€TEPOCTPYKTYP C KBAHTOBBIMU SIMAMU

14.1.6. Bonpocsl 1u¢depeHIIUPOBAHHOIO 3a4eTa

1. Bonna Jle bpoiinsa. KBantoBoe orpanndyenue. KBaHTOBbIE TIJICHKH.

2. Bonna Jle bpoiins. KBantoBoe orpanndenne. KBaHTOBBIE TOUKH.

3. Bosina Jle bpoitnsa. KBantoBoe orpanndenne. KBaHTOBBIE IIIHYPHI.

4. I'erepocTpyktypbl. DHepretuueckas quarpamma JII'C. OcHoBHbIE TpeOOBaHUs, IPEAbSBISIEMbIC
K FeTepOCTPYKTYpaM. MeTO/bl H3rOTOBJICHUS FE€TEPOCTPYKTYP.

5. CBepxpenieTki. DHepreTu4ecKue AMarpaMMbl CBEpXpeleTOK. MUHU3O0HBI.

6. CBepxpelIeTKH. DHEPreTHYECKUE AUarpaMMbl cBepxperieTok. CBOMCTBO 3JIEKTPOHOB B CBEPX-
pelIeTKax.

7. bannuctuueckuid Tpancnopt. KBant conpotusnenus. KBaHT mpoBOIMMOCTH.

8. CocoOsI (hopMUpOBaHUsI KBAHTOBOPA3MEPHBIX CTPYKTYp. POpPMUPOBAaHHE KBAHTOBBIX TOUCK.

9. Crioco6b!I (hopMHUpOBaHUs KBAaHTOBOPA3MEPHBIX CTPYKTYp. DopMupoBaHHe KBAaHTOBBIX MPOBO-
JIOK.

10. CmocoObl ¢GopMUPOBaHUS KBAHTOBOPA3MEPHBIX CTPYKTyp. DopMHpOBaHHE KBaHTOBBIX
IUICHOK.

11. JIBymMepHBIii 3JIEKTPOHHBIN ra3 B MArHUTHOM 10Jie. YpoBHU JlaHay.

12. Ilemouncnenusiii u ApoOHbIi 3 dexT Xomna.

13. Dddexr Lrapka. DdpdexT llITapka B reTepoCTpyKTypax ¢ KBAaHTOBBIMU SIMaMH.

14. Tynnensnsii 3¢ dexr. Koaddunuent npospaunoctu 6aprepa. PesoHaHCHBIN TyHHEIBHBIH 3(-
Gexkr.

15. Dddexr Ixo3edcona. [IpakTrueckoe mpumenenue dpdekra [xozedcona.

16. Kynonosckas 6mokana. KynoHoBckast 650kazia ¢ OJHUM TyHHEJIbHBIM MIEPEXOI0M.

17. KynonoBckasi 6mokana. KymoHoBckast O10kafa ¢ IByMsl TYHHEIbHBIMH MEPEXOAaMH OJIMHAKO-
BOI1 MPO3PaYHOCTH.

18. Kynonosckas 61okana. Kynonosckas 0:10kaia ¢ AByMsI TYHHEIBHBIMH MIEPEXOIAMH Pa3IMYHON
MIPO3PAYHOCTH.

19. Coryunenupoanue. [ e Habmogaercs. [Ipuunnel.

20. Pe3onancHO TyHHENbHBIA Auoa. KoHCTpykiusa. DHepreTudeckas quarpamma. [IpuHiun pabo-
Th1. BAX.

21. Pe3oHaHcHO TyHHENBbHBIN TpaH3ucTop. Konctpykmus. [Ipuanun padorsr. BAX.

22. OnHOAMEeKTpOHHBIN TpaH3ucTop. KoHerpykius. DHepreruueckas quarpamma. [Ipuanumn pado-
Thl. [lepenaTounblie U BEIXOHBIE XaPAKTEPUCTUKU.

23. HEMT Ttpansucropsl. Konctpykiuun pHEMT tpansucropos. IIpunmun pabotsr. [lepenarou-
HBIE U BBIXOJHbBIE XapakTepucTuku. [Ipumenenue.

24. HEMT Tpansuctopsl. Konctpykimun mHEMT tpansuctopos. IIpunuun padotsl. [lepenarou-
HBIE U BBIXOJHbBIE XapakTepucTuku. [Ipumenenue.

25. Ceeronuons! u nazepsl Ha ocHoBe [II'C. KoHctpyknus. DHepreTuueckas nuarpamma. llpun-
un pabotel. OcHOBHBIE XapakTepucTuku. [IpuMenenue.

26. Ceeronuonp! u nazepbl Ha ocHoBe JI'C u kBaHTOBBIX Touek. KoHcTpykuuu. [IpuHumn paboTst.
JlocToMHCTBa U HEAOCTATKH.

27. KBaHTOBBIC KacKaaHbIC J1a3zepbl. KoHCTpyKIMs. DHepreTudeckas quarpamma. [lpunnummn pado-
Thl. [IpuMenenue.

28. UK-dporornpuemuuku. Koncrpykus. Jueprerndyeckas auarpamma. [lpunmun padotst. [Ipu-
MEHEHHE.
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29. Onrtuyeckue Monynaropsl. KoHcTpykims. DHepreruueckas auarpamma. [IpuHuun paGoThl.
[Ipumenenue.

30. JlaBunnsle ¢poroauonasl. Koncrpykuus. Jueprerudeckas nuarpamma. [Tpunmun padotst. [Tpu-
MEHEHHE.

14.1.7. MeToauvecKkue peKoMeHIaluu
KoHcniekTupoBanue JeKIHHA SBIAETCS 00s3aTeNbHBIM. J[JIs1 JOMycka K AK3aMEHY JIOJDKHBI OBITh
BBITIOJIHEHBI BCE JJa0OpaTOpHBIC U KOHTPOJIbHBIC PA0OTHI MPETyCMOTPEHHBIC TNIAHOM.

14.2. TpeOoBaHMS K OLIEHOYHBIM MATEPHAJIaM /JIsl JINI C OTPAHNYEHHBIMH BO3MOKHOCTSIMH
310POBbSI 1 HHBAJIH/I0B
st nmui ¢ orpaHUYEHHBIMU BO3MOXKHOCTSIMU 3/I0POBbSI M1 MHBAJIMJIOB MPEAYCMOTPEHBI JOOIHU -
TEJIbHBIC OLICHOYHBIE MaTepUaJIbl, IEPEYCHb KOTOPBIX yKa3aH B Tabmule 14.
Tabmuua 14 — JlomoMHUTENBHBIE MaTepHallbl OIICHUBAHUS ISl JIUIl C OTPAHUYCHHBIMH BO3MOXKHOCTSIMU
3JI0pPOBbsI 1 HHBJIHJIOB

Kareropuu Bubl TONIOTHUTETBHBIX OLIEHOYHBIX ®opMbI KOHTPOJISL M OLICHKH
oOyyaronuxcs MaTepuaioB pe3ynbTaToB 00y4eHHUS

TecTbl, MICEMEHHBIE CAMOCTOSTEITLHBIE
paboThl, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE PaOOTHI

[IpenMy11eCTBEHHO MMCbMEHHAs
IIPOBEPKaA

C HapymeHHIMHU
ciyxa

C mapymenusmu | CobeceoBanme 1Mo BOIIpocaMm K 3a4ueTy, | [IpenmyinecTBeHHO yCTHas TPOBEpKa

3peHus OIIPOC 10 TEPMUHAM (MHOUBUYaJIbHO)
C HapymieHusiMu Pemienne AMCTaHIIMOHHBIX TECTOB,
OIIOpPHO- KOHTPOJIbHBIE Pa0OTHI, MUCbMEHHbIE | [IperMMyIiecTBEeHHO AUCTAaHIIMOHHBIMU
JIBUTATEJIBHOTO CaMOCTOSITeNIbHbIE pabOThI, BOIPOCHI K METO/IaMH
anmnapara 3a4eTy
C orpannuenusmMu 1o | TecTbl, TMCbMEHHBIE CAMOCTOATEIbHbIE [IpenmymiecTBEHHO IpOBEpPKa
00IIeMeTUITTHCKIM paboThl, BOIIPOCHI K 3a4ETY, METOJIaMH UCXOZS U3 COCTOSHUS
MOKa3aHUsAM KOHTPOJIbHBIE Pa0OTHI, YCTHBIE OTBETHI | OOYUYaIOIIErocsi Ha MOMEHT MPOBEPKU

14.3. Meroauuyeckue peKOMEHIAUMH M0 OLEHOYHBIM MAaTEePHAJIaAM JJIfl JIMI C OTPAHUYEHHbIMU
BO3MOKHOCTSIMH 310POBbSI 1 HHBAJIN/10B

Jnis nun ¢ orpaHMYEHHBIMU BO3MOXKHOCTSIMH 37I0POBbSl M1 MHBAJIMJOB IpPETyCMaTpUBAETCS J10-
cTynHas (hopMma MpeaoCTaBICHUS 3aJaHUH OLICHOUYHBIX CPEJICTB, @ UIMEHHO:

- B IeyaTHou (opme;

- B IIeYaTHOW (hopMe ¢ YBEITHUYEHHBIM HIPUPTOM;

- B (hopMe IIEKTPOHHOTO IOKYMEHTA;

- METOJIOM YTEHHSI aCCUCTEHTOM 3aJIaHus BCIIYX;

- MIPeI0OCTaBJICHUE 3aJJaHUs C UCIIOIF30BAaHUEM CYpIOTIEPEBOIA.

JIuam ¢ orpaHMYEHHBIMH BO3MOXKHOCTSIMU 3/I0pPOBbSl U MHBAJIUAAM YBEIUYMBAETCA BpEeMs Ha
MOJITOTOBKY OTBETOB HAa KOHTPOJIBbHBIE BOMPOCHL. /st Takux oOyuarommxcsi mpeaycMaTpuBaeTcs TOCTYI -
Hast popmMa MpeoCTaBICHHS OTBETOB HA 3a/IaHUs, @ IMEHHO:

- MUCBMEHHO Ha Oymare;

- HaOOp OTBETOB HA KOMITBIOTEPE;

- HabOp OTBETOB C UCIOJIb30BAaHUEM YCIIYT ACCUCTEHTA;

- IIPEJICTaBICHUE OTBETOB YCTHO.

[Tponienypa orieHHBaHUs pe3yIbTATOB OOYYEHMS JIMIl C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 3/10pO-
Bbsl 1 MHBAJIMJIOB MO AMCLMIUIMHE MpEeAyCcMaTpuBaeT npeaocTapieHre nHdopmanuu B popmax, aaantu-
POBAHHBIX K OTPAaHUYEHUSM UX 3I0POBbS U BOCIIPUATHUS HHPOPMAIIIH:

JLst i1 ¢ HapylIeHUsIMM 3peHus:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B Me4aTHOU (hopMe yBETUISHHBIM MIPUPTOM.

JLst 1M1 ¢ HAapYLIeHUusIMH cJIyXa:
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- B (hOpMeE IIIEKTPOHHOTO TIOKYMCHTA;

- B IIe4aTHOU hopme.

J1J1s1 JIMI ¢ HAPYIIEHUSIMH OTIOPHO-IBHIaTeJILHOTO anmapara:

- B ()OpME IJIEKTPOHHOTO JIOKYMEHTA;

- B Ie4aTHoOU hopme.

[Tpu HEOOXOMUMOCTH ISl JIUIL C OTPAaHUICHHBIMH BO3MOXKHOCTSIMU 37I0POBbS 1 HHBAIUIOB TPOIIE-
Jypa OLIEHUBAHUS PE3yIETATOB O0YICHHSI MOXKET TIPOBOIUTHCS B HECKOIBKO 3TAIIOB.

CornacosaHa Ha noprane Ne 27706 19



	1. Цели и задачи дисциплины
	1.1. Цели дисциплины
	1.2. Задачи дисциплины

	2. Место дисциплины в структуре ОПОП
	3. Требования к результатам освоения дисциплины
	4. Объем дисциплины и виды учебной работы
	5. Содержание дисциплины
	5.1. Разделы дисциплины и виды занятий
	5.2. Содержание разделов дисциплины (по лекциям)
	5.3. Разделы дисциплины и междисциплинарные связи с обеспечивающими (предыдущими) и обеспечиваемыми (последующими) дисциплинами
	5.4. Соответствие компетенций, формируемых при изучении дисциплины, и видов занятий
	6. Интерактивные методы и формы организации обучения
	7. Лабораторные работы
	8. Практические занятия (семинары)
	9. Самостоятельная работа

	10. Курсовая работа (проект)
	11. Рейтинговая система для оценки успеваемости обучающихся
	11.1. Балльные оценки для элементов контроля
	11.2. Пересчет баллов в оценки за контрольные точки
	11.3. Пересчет суммы баллов в традиционную и международную оценку

	12. Учебно-методическое и информационное обеспечение дисциплины
	12.1. Основная литература
	12.2. Дополнительная литература
	12.3. Учебно-методические пособия
	12.3.1. Обязательные учебно-методические пособия
	12.3.2. Учебно-методические пособия для лиц с ограниченными возможностями здоровья и инвалидов
	12.4. Профессиональные базы данных и информационные справочные системы

	13. Материально-техническое обеспечение дисциплины и требуемое программное обеспечение
	13.1. Общие требования к материально-техническому и программному обеспечению дисциплины
	13.1.1. Материально-техническое и программное обеспечение для лекционных занятий
	13.1.2. Материально-техническое и программное обеспечение для практических занятий
	13.1.3. Материально-техническое и программное обеспечение для лабораторных работ
	13.1.4. Материально-техническое и программное обеспечение для самостоятельной работы
	13.2. Материально-техническое обеспечение дисциплины для лиц с ограниченными возможностями здоровья и инвалидов
	14. Оценочные материалы и методические рекомендации по организации изучения дисциплины
	14.1. Содержание оценочных материалов и методические рекомендации
	14.1.1. Тестовые задания
	14.1.2. Темы контрольных работ
	14.1.3. Темы опросов на занятиях
	14.1.4. Темы индивидуальных заданий
	14.1.5. Темы лабораторных работ
	14.1.6. Вопросы дифференцированного зачета

	14.1.7. Методические рекомендации
	14.2. Требования к оценочным материалам для лиц с ограниченными возможностями здоровья и инвалидов
	14.3. Методические рекомендации по оценочным материалам для лиц с ограниченными возможностями здоровья и инвалидов

