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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
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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 (npo¢uis) / ciennanuzanus: KBanToBast m onTuyeckasi 3J1eKTPOHHKA
®dopma 0O0ydeHHS: OUHASA

@axynpreT: PIT, PakyabTeT JIEKTPOHHON TEXHUKH

Kadenpa: I, Kadenpa r1eKTpOHHBIX NIPUOGOPOB
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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 54 54 4acoB
6 Bcero (06e3 sx3amena) 108 108 4acoB
7 [ToaroroBka u cpaya sK3amMeHa 36 36 4acoB
8 OO0m1as Tpy10eMKOCTh 144 144 4acoB
4.0 4.0 3.E.

DKk3aMeH: 7 cemecTp
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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.

OI1 C. M. [llannapos
OKCIEPTHI:

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

IIpodeccop kadenpsl IEKTPOHHBIX
ipudopos (II1) JI. H. Opnukos
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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» (b1.6.18) otHocHTCes K Ooky 1 (6a3oBast 4acTs).

[TpenmecTBYIOUMMEI AUCUUILTHHAME, (JOPMHUPYIOIIMMH HadallbHBIE 3HAHUSA, SBIAIOTCA: KBaHTO-
Basl U ONTHYECKAas dJEKTpOHUKa, KBaHTOBass MexaHnka, Mareprualibl 3JIEKTPOHHOW TEXHUKH, TBEpAOTENb-
Has A1eKTpoHuka, ®usuka, Gu3znKa KOHAEHCUPOBAHHOTO COCTOSIHUS, X UMUSL.

[TocnenyromuMu IUCIMIUIMHAMH SBIIsitOTCS: KBaHTOBBIE MPUOOPHI U ycTpoiicTBa, ONTOAIEKTPOH-
HBbIE IPUOOPHI U ycTpoiicTBa, CrenuanbHble BOMPOCH TEXHOIOTUU MPUOOPOB KBAHTOBOW 3JEKTPOHUKH,
CrernuanbHbIe BOIIPOCHI TEXHOJIOTUU MMPUOOPOB OMTHUECKON AIEKTPOHUKH.

3. TpeOGoBaHus K pe3yJbTaTaM OCBOCHUS JUCHUIIMHBI

[Tpouecc n3yueHus: AUCUUILIMHBI HAMpaBjieH Ha (POPMUPOBAHUE CIEAYIOIIUX KOMIIETEHIUH!

—  OIIK-2 criocoGHOCTBIO BBISBIATH €CTECTBEHHOHAYYHYIO CYIIHOCTh MPOOJIEM, BO3ZHUKAIOIINX
B X0Jle Mpo(ecCHOHATBHON AEATENbHOCTH, NPUBJIEKATh A MX PELICHHUs COOTBETCTBYIOLIMH (pU3HKO-
MaTeMaTUYECKUH arapar;

— OIIK-7 cnocoGHOCTBIO YYUTHIBAaTh COBPEMEHHBIE TEHJICHIIMU PA3BUTHUS AJIEKTPOHHUKH, U3ME-
PUTENBHON U BBIYMCIUTEIBHON TEXHUKH, MHPOPMALIMOHHBIX TEXHOJOTMH B CBOEH MpodeccruoHanbHON
JESTEIILHOCTH;

— IIK-1 criocoOHOCTBIO CTPOUTH MpocTelIne pU3nueckue U MaTeMaTHUYeCKHe MOJIEIH Mpr0o-
POB, CX€M, YCTPONCTB M YCTAHOBOK 3JIEKTPOHUKHU U HAHORJIEKTPOHUKH Pa3IMYHOr0 (hYHKIIMOHAJIHHOTO
Ha3HA4Y€HUs, a TAK)KE MCIOJIb30BaTh CTAaHAAPTHHIE MPOTPAMMHBIE CPEACTBA UX KOMIIBIOTEPHOTO MOJIENIHN -
pOBaHUS;

B pesynpTare u3ydeHus TMCIUIIIMHBI 00YyJatOMIUNACS TO0JIKEH:

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

—  YMeTb IIPOBOJUThH UCCIICAOBAHHE MTAPAMETPOB U XapaKTEPUCTHK MPUOOPOB HAHOAIEKTPOHUKH
pa3IuYHOrO (PYHKIIMOHATBFHOTO HAa3HAYEHUS; MPOBOAUTH (PU3MKO-MAaTeMaTHYECKUI pacyeT mpuOOpoB U
YCTPONCTB HAHORJIEKTPOHUKH;

— BJAJeTh METOJMKOH NMPOBEICHUS HCCIEAOBAHHMI MapaMeTpoOB U XapaKTEPUCTUK NPHOOPOB
HAHORJIEKTPOHUKH PA3JIUYHOTO (PYHKIMOHAIBHOTO HA3HAYEHUS; 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 — TpyaoeMKOCTb JUCLUILINHBI
Bunb! yueOHOI nesTeNbHOCTH Bcero yacos CemecTpsl
7 cemecTp
AynuTopHble 3aHATUSA (BCETO) 54 54
Jlexknuu 20 20
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[IpakTuyeckue 3aHATUS 18 18
JlaboparopHbie pabOTHI 16 16
CamocTtosiTenbHas paboTa (Bcero) 54 54
[TonroroBka Kk KOHTPOJILHBIM paboTam 6 6
BrinonHeHne HHAUBUAYAIbHbBIX 3a/1aHUN 9 9
OdopmiieHre 0T4ETOB 110 JTabOpPaTOPHBIM paboTam 10 10
[ToxaroroBka k maboparopHbsIM paboTam 4 4
IIpopaboTKa JTEeKIMOHHOTO MaTepuana 16 16
[ToaroToBka Kk MpakTUYECKUM 3aHATHSIM, CEMUHApamM 9 9
Bcero (6e3 sx3amena) 108 108
IToaroroBka 1 caya sK3amMeHa 36 36
OO6mast Tpy1I0€MKOCTb, 4 144 144
3aueTHnie EquHuIie 4.0 4.0

5. Conepxxanue IMCUMILIHHBI

5.1. Pa3gennl AMCHUILIMHBI M BUALI 3AaHATHNA
Paziensl TUCHUIUTAHBI M BUBI 3aHATUN PUBEICHBI B Ta0mmiie 5.1.

Tabmmua 5.1 — Pa3aensl UCHUIIINHLI U BUABI 3aHATHI

= o = 2 ’<§ % =
= = ) 3 2 g 5 2
? S s s S 2 0
Ha3zBaHwust pa3ienoB AUCIUTUTNHBI i ® Q. o, o 2 &5
= 5 = s 5 o S =
s | €| & | ds| Bz
= © | Re g z
7 cemecTp
1 BBenenue 2 0 0 2 4 OIIK-2
2 dusnveckre 0CHOBBI HAHOXJIEKTPOHU- 4 6 8 18 | OIIK-2, OIIK-
KU 7, IIK-1
3 Crioco06s! popMHUPOBaHUS KBAHTOBO- 4 0 0 2 6 OIIK-2, IIK-1
pa3MepHBIX HAHOCTPYKTYP
4 KBaHTOBBIE 2P HEKTHI 4 6 4 14 28 | OIIK-2, OIIK-
7, TIK-1
5 YcrpolicTBa HAHOANEKTPOHUKHU 6 6 12 28 52 | OIIK-2, OIIK-
7, IIK-1
Hroro 3a cemectp 20 18 16 54 108
Hroro 20 18 16 54 108
5.2. Conep:kanue pa3iejioB IMCUUILINHBI (110 JIEKIUIM)
ConepxaHue pa3aenoB JUCHUIUIMH (110 JIEKIUSAM) IPUBEACHO B Tabuie 5.2.
Tabmura 5.2 — ConeprkaHue pa3faesoB JUCIUIUIAH (IO JICKIHSIM)
3 z S
Q =a=t
e i3
Ha3Banus pasnenos ConepxaHue pazieoB JUCIUIUIMHBI 110 JEKIHSIM zF &5
o S E
=
2 | g
= o
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7 cemecTp

1 Beeneunne

[IpeameT nucuuIuvHb U ee 3aaa4yu. OCHOBHBIE 3TaIlbl
HCTOPUYECKOT0 Pa3BUTHS HAHODJIECKTPOHUKU U HAHO-
TexHoJoruu. CBs3b ¢ APYTrUMU AUCIUIUIMHAME. 3a]1a-
4H Kypca.

HUroro

OIIK-2

2 dusnueckue OCHOBBI
HaHO3JICKTPOHUKHU

Bomnns! Jle bpoitnsa. KBantoBoe orpannuenue. Ksan-
TOBO-pa3MepHbIe 00BEKTHI U uX Kiaccudukanus. [To-
JIyTIPOBOJHUKOBBIE HAHOTETEPOCTYKTYpPbl. DHEPIETH-
YecKue AUarpaMMbl HAHOT€TPOCTPYKTYp. TpeboBa-
HUS, IPEAbSBIIIEMbIE K HAHOT€TEPOCTPYKTYpPaM.
JBoiinbie rerepocTpykTypsl (II'C). CBepxpemeTku.
[TonynpoBogHUKOBBIE cBEpXpeLIeTKH. Bubl cBepxpe-
LIETOK. DHEPreTUUeCKHe TuarpaMMbl CBEPXPEIIETOK.
MuHU30HBI. DHEPreTUUECKUI CIIEKTP AJIEKTPOHOB B
cBepxpemeTkax. CBoHCTBa 3JIEKTPOHHOIO ra3a B
cBepxpeleTkax. BiusHue KBaHTOBOpa3MEpHBIX -
(hexToB Ha cBOMCTBA BemlecTBa. bammncrunyeckuit
TPaHCIOPT.

Htoro

OIIK-2,
[IK-1

3 Crioco6sl
hopmupoBaHus
KBaHTOBO-Pa3MEPHBIX

HaHOCTPYKTYP

OO0ure npuHIUIB GOPMUPOBAHKS KBAHTOBO-pa3Mep-
HBIX CTPYKTYp. Dnutakcus. opMupoBaHue KBaH-
TOBO-Pa3MEPHBIX CTPYKTYP METOJIOM MOJIEKYJISIPHO-
nmydeBoi anutakcuu (MJID). @opmupoBaHue KBaH-
TOBO-Pa3MEPHBIX CTPYKTYP METOJIOM XUMHUYECKOTO
OCAXKAEHUS U3 ra30BOM (ha3bl METAIIIOOPTAaHUYECKUX
coequHennit (MOCVD). ®opmupoBaHne KBaHTOBBIX
aM. dopMupoBaHKUe KBAaHTOBBIX IIPOBOJIOK (HUTEH)
TE€OMETPHUYECKUM H AIEKTPOHHBIM criocooom. Dop-
MHUpPOBaHHME KBAaHTOBBIX TOUEK. MexaHU3M Iporecca
caMOOpraHu3aIluK MPH (HOPMUPOBAHUN KBAHTOBBIX
Touek. Pazmep u popma octpoBkoB. Beprukanbhsle
MacCHUBBI KBAHTOBBIX TOYEK.

Hroro

OIK-2,
MK-1

4 KBantoBbIe 3(h(PeKThI

2D-311eKTpOHHBIN a3 B MarHUTHOM noJie. Llenourc-
JICHHBIH U 1poOHbII kBaHTOBbIH 3 dexT Xomna. Dd-
ekt Aaponosa-boma. Dddext llTapka. KBantoso-
pa3mepHblii 3pdext LlTapka B reTepoHaHOCTPYKTY-
pax ¢ KBaHTOBBIMH siMaMu. TyHHETbHBIN 3D PeKT. D-
¢ext [xo3edcona. Kynonosckas 6nokana. Kymo-
HOBCKasi 0JI0KaJla C OAHUM TYHHEIbHBIM IIEPEXO/IOM.
KynonoBckast Gi10kazia ¢ 1ByMsl TYHHEIbHBIMU IEpe-
xogamu. COTyHHETMPOBaHUE.

HUroro

OITK-2,
OI1K-7,
TK-1

5 YcerpoiictBa
HaHORJIEKTPOHUKH

[TpuGops! Ha PEe30HAHCHOM TYHHEJIUPOBAaHUU. J[10IbI
Ha PE30HAHCHOM TYHHEIMPOBAaHUM. TpaH3UCTOPHI HA
PE30HAHCHOM TyHHEIMpOoBaHUU. Jlornyeckue ieMeH-
TBI HA PE30HAHCHO-TYHHEIBHBIX Mpubopax. [Ipndopsr
Ha O/IHO?JIEKTPOHHOM TYHHEIUpoBaHUU. OJHOAIIEK-
TPOHHBIN TpaH3ucTop. OHOANEKTPOHHBIN Hacoc. On-

OIIK-2,
OIIK-7,
IK-1
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HO3JIEKTPOHHAs MaMsATh. YCTPONUCTBA HA OCHOBE
cBepxpemretok. MHppakpacHbie (HOTONPHEMHUKH.
CBepxpelLIeTKH B J1a3epHbIX CTPYKTypax. KBaHTOBbIE
KackaaHble Ja3epsl. JlaBuaHBIE poToANOoIBI. OnTHYe-
CKHE MOYJIATOPBL. TpaH3UCTOPBI C BHICOKOW MOIABHK-
HocTht0o HEMT. O630p nporpaMMHBIX CPEICTB JUIs
MOJIETUPOBaHUs IPUOOPOB M YCTPOUCTB HAHODJIEK-

TPOHMKU.

Htoro

6

Hroro 3a cemectp

20

5.3. Paznenbl JMCHUMILVIMHBI M MEKIMCUMIUIMHAPHBIE CBSA3H ¢ 00eceYuBAKIIMMH (NPeAbl Ty IIUMHU)

U obecneynBaeMbIMH (IOCJIEAYIOUIUMH) TUCHUIIMHAMHA

Pazgensl qUCIUIUIMHBI U MCKJIUCHUIITIMHAPHBIC CBA3HU C O6CCHC‘-II/IB8.IOH_II/IMI/I (HpC,Z[LI,Z[yIJ_[I/IMI/I) u

obecrieunBaeMbIMHU (TTOCIIETYIONTUMHI ) AUCITUTUTMHAMHE TIPEICTAaBIEHBI B TabmuIe 5.3.
Tabmuua 5.3 — Pa3nenbl AUCHUTUIMHBI B MeXKANCIUITNHAPHBIEC CBSI3U

Ne paznenoB qaHHON AUCLUIUIMHBL, 17151 KOTOPBIX
HE00XOIMMO H3yueHHEe 00ECIICUnBAIOLIUX U
HanmMenosarue THCUUILIIH 00eCIeYMBaEMbIX JUCIUILINH
1 2 3 4 5
[IpenmecTByroume AUCHUILIMHbBI
1 KBaHTOBasi M oNTHYECKAs DIIEKTPOHUKA + + +
2 KBaHTOBasi MEXaHHKa + + +
3 Marepuansl IEKTPOHHON TEXHUKHU +
4 TeepnorenbHast JIEKTPOHUKA +
5 ®usuka +
6 du3nKa KOHIEHCUPOBAHHOTO COCTOSHUS +
7 Xumust
[Tocnenyromue TUCIUITITUHBI

1 KBaHTOBBIE TPUOOPHI M YCTPOHCTBA + +
2 ONTO’NEKTPOHHBIE TPUOOPHI U YCTPOKCTBA + +
3 CrenmanbpHble BONPOCHI TEXHOJIOTHH MPH- .
060pOB KBAaHTOBOM 3JIEKTPOHUKH
4 CnenuanbHble BOIIPOCHI TEXHOJIOTHH MIPH- .
OOpPOB ONTHYECKON IIIEKTPOHUKU

5.4. CooTBeTCcTBHE KOMIIETEHINI, (POPMHUPYEMBIX IPH H3YYCHUHU AUCUMILIMHBI, 1 BU/0B 3aHATHH
CooTBeTcTBHE KOMIETEHIUH, (POPMUPYEMBIX MpPHU HM3YYEHUH IUCIUIUIMHBI, ¥ BHUIOB 3aHATHA

MpeCTaBiIeHo B Tabmuie 5.4.

Ta6muma 5.4 — CoOTBETCTBHE KOMIIETEHIINN, (DOPMUPYEMBIX TIPU M3YUYECHUH JAUCIUTUINHBI, U BUIOB 3aHS -

THN

Bunwl 3ansatuit

Kommierenimu
Jlex
[Ipak. 3aH.

JIa6. pa.

Cawm. pa0.

®opMBbl KOHTpPOJIS
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OIIK-2 +

Tect

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

OIIK-7 +

Tect

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

[IK-1 +

Tect

KonTponbhas pabota, OT-
9eT 10 UHIUBUAYATEHOMY
3aJJaHMI0, 3allUTa OTYETA,
OtyeTt mo nabopaTopHoO pa-
6ote, Onpoc Ha 3aHATUSX,

6. UnTepakTuBHBIC MeTOABI M (POPMBbI OPraHU3ANMHU 00yUEeHHUS
He mpenycmotpeno PVYII.

7. JIabopaTopHbie padoThI

HanmenoBanue naboparopHbIx padoT npuBeaeHo B Tadbaune 7.1.
Tabmuna 7.1 — HammeHoBaHue 1a0OpaTOPHBIX padoT

3 =
Q =
Qo O T
= )
HasBanus paznenos Haumenosanue nabopaTtopHbIx paboT - &5
o) S E
= o =
a o 2
= S
7 cemecTp
4 KBanroBbie o3¢ ¢dextsl | TyHHenpHBIN 3¢ ekt 4 OIIK-2,
Hroro 4 OIIK-7,
ITK-1
5 YcerpoiictBa HccnenoBanue eKTpUYECKUX U ONTHYECKUX XapaK- 4 OIIK-2,
HAHOAJIEKTPOHUKHU TEPUCTUK CBETOAUOIOB HA OCHOBE T€TEPOCTPYKTYPHI C OIIK-7,
KBaHTOBBIMH SIMaMH [IK-1
HccnenoBanne xapakTepUCTHK TPAH3UCTOPA C BBICO- 4
KOI MOJABMKHOCTHIO 31eKTpoHOB (HEMT)
HccnenoBanue TeMeparypHOil 3aBUCUMOCTH JIEK- 4
TPUYECKUX U ONTHUYECKUX XapaKTEPUCTUK CBETOAUO-
JIOB Ha OCHOBE T€TEPOCTPYKTYP C KBAHTOBBIMU SIMAMHU
Hroro 12
Hroro 3a cemectp 16

8. IIpakTHyeckue 3aHATUSA (CEMUHAPDHI)

HaumeHoBaHMe MpakTHUECKUX 3aHATUH (CEMUHAPOB) NpuBeieHo B Tabiue 8.1.
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Tabmuua 8.1 — HaumeHOBaHME MPAKTUUYECKHUX 3aHATUH (CEMHUHAPOB)

3 z§
3 =
Z > 5
HasBanus pasnenos HaumeHoBaHME IPAKTUUECKUX 3aHATUHN (CEMHHAPOB) zF 2 5
5 ¥
> Sz
e e 2
= Sl
7 cemecTp
2 ®U3NYECKUE OCHOBBI Bounnsl Jle bpoiina. KBantoBoe orpannyenue.llomy- 6 OIIK-2,
HAHO3JIEKTPOHUKH IIPOBOJIHUKOBBIE HAHOTETEPOCTYKTYpHI. ITomynposoa- IK-1
HHUKOBBIE CBEPXpEIICTKU. bamncTuyeckuil TpaHc-
IOPT.
Hroro 6
4 KBanroBble 3¢¢dexTsl | 2D-311eKTpOHHBIN ra3 B MarHUTHOM ToJie. TyHHEeIb- 6 OIIK-2,
HbIi 3¢ dekt. PesonancHo-TyHHenbHbIN 3P dexT.Kymo- IK-1
HOBCKas OJ0Kaja.
Hroro 6
5 YcerpoiictBa OnHo3neKTpOHHBIN TpaH3ucTop. MHppakpacHbIe 6 OIIK-2,
HaHOMJIEKTPOHUKH ¢doronpuemMHuku. KBaHTOBBIE KackaTHBIE JIa3€pPhI. IK-1
CeTonnopl 1 1a3epbl Ha FETEPOCTPYKTYPAX.
Hroro 6
Hroro 3a cemectp 18

9. CamocTrosiTesqibHasi paboTa
Buzbl camocTosTenbHOI paboThI, TPYAOEMKOCTh U ()OPMUPYEMbIE KOMIIETCHIIUY TIPE/ICTABIICHBI B
tabmune 9.1.
Tabmmua 9.1 — Busl caMoCTOATENIbHOM padoThl, TPYAOEMKOCTh M (HOPMHUPYEMBbIE KOMITCTCHIIHH

3 z §
s i:
Bunasr camocTosTensHOM & > O
HasBanus pasnenos 5 - =5 @OpMBI KOHTPOJIS
paboThI g s 2
S a8 =
a g
= S
7 cemecTp
1 Benenue [IpopaboTka JIeKIIMOHHOTO 2 |OIIK-2 Omnpoc Ha 3ansaTHsX, Tect
Marepuaia
Hroro
2 ®dusnueckre OCHOBBI IToaroroBka K npaxkTuye- 2 |OIIK-2, |KonrponbHas paboTa,
HAHOXJIEKTPOHUKHU CKHM 3aHSITHSIM, CEMHHA- OIIK-7, |Omnpoc Ha 3aHsTUSIX, Tect
pam IK-1
[IpopaboTKa JIEKIUOHHOTO 4
Matepuaia
IToaroroBka K KOHTPOJIb- 2
HBIM paboTam
UTtoro 8
3 Crtoco6bl [TpopaboTka JIEKITMOHHOTO 2 |OIIK-2, | Ompoc Ha 3aHATHSIX, TecT
(hopMHpOBaHUS KBAaHTOBO- | MaTepHasa IK-1
Pa3MEPHBIX HAHOCTPYKTYP |y o 2
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4 KBaHTOBBIE 2P HEKTHI [ToaroroBka kK mpakTuue- 3 OIIK-2, |3amura otuera,
CKHUM 3aHATHUSIM, CEMUHA- IK-1, KontponsHnas pabdora,
pam OIIK-7 Onpoc Ha 3aHaTusx, Ot-
YyeT I TOpPHOM pa-
[IpopaboTka JIEKIIMOHHOTO 4 6e czrﬂa6opa OpHOH pa
MaTepuana oTe, lect
[TonroroBka k maboparop- 1
HBIM paboTam
OdopmiieHre 0T4ETOB 1O 4
nabopaTopHbIM paboTam
[ToaroroBka Kk KOHTPOJIb- 2
HBIM paboTam
Hroro 14
5 YcerpoiictBa [ToaroroBka k mpakThye- 4 |OIIK-2, |3ammra oTuerTa,
HaHORJIEKTPOHUKH CKHM 3aHATUSAM, CEMHHa- IK-1, KontponwsHas padora,
pam OIIK-7 Ompoc Ha 3ansaTusax, OT-
[IpopaboTka TeKIHOHHOTO 4 Her 1o HHI([;IB Hnyaan%My
HU TYET IT -
MaTepuaia 3a1aHAIO, €T 110 J1a00
patopHoii pabote, TecT
[TonroroBka k maboparop- 3
HBIM paboTam
OdopmieHre 0TYETOB T10 6
J1abopaTopHBIM paboTam
BrinonHenne nHIUBUIY- 9
ANbHBIX 3a/1aHUN
[ToaroroBka K KOHTPOJIb- 2
HBIM paboTam
Hroro 28
Hroro 3a cemectp 54
[ToaroroBka u cnava sK3a- 36 DK3aMeH
MEHa
Hroro 90
10. KypcoBasi paGoTa (IpoexT)
He npenycmotrpeno PVYII.

11. PeiiTuHroBasi cucreMa JJisi OLIEHKHU YCIIeBaeMOCTH 00y4aroumuxcst

Tabmuua 11.1 — banibHble OLIEHKH JUIsI 3JIEMEHTOB KOHTPOJISI

11.1. banjbHbIe OLEHKH JJIs1 3JIEMEHTOB KOHTPOJIA

. . MaxkcumanbHbIN
. MaxkcuManbHBIH MaxkcuManbHbIH
DneMeHTHl yueOHOH 6asu1 3a mepuon Bcero 3a
6amn Ha 1-yto KT ¢ |  Gamnn 3a mepuon
NEeITENbHOCTH mexnay 2KT u Ha ceMecTp
Hayana cemectpa | mexnay 1KT u 2KT
KOHEIl ceMecTpa
7 cemecTp
KonTponbHas paboTa 5 5 5 15
Onpoc Ha 3aHATUSAX 5 5 10
OTyer no MHIUBUAYATb- 5 10 15
HOMY 3aJJaHHIO
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OtyeT no nabopaTopHOM 20 20
pabore

Tect 10 10
Hroro makcumym 3a nepu- 10 15 45 70
on

OK3aMeH 30
Hapacratomum urorom 10 25 70 100

11.2. IlepecyeT 02/1710B B OLIEHKHU 32 KOHTPOJIbHbIE TOYKHU
[Tepecuer 6a/IOB B OIICHKH 32 KOHTPOJIBHBIE TOUKH MPeIcTaBieH B Tadmmie 11.2.
Tabmuma 11.2 — Ilepecuer 6aJ10B B OIICHKH 32 KOHTPOJIbHBIE TOYKH

bannbl Ha 1aTy KOHTPOIBHON TOYKHU Orenka

> 90% ot MakcuManbHOU cyMMBbI OamoB 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 TPAAULNOHHYIO M MEKTYHAPOIHYIO OLEHKY

[Tepecuer cymMbl OaioB B TPAAMLIMOHHYIO U MEXIYHApOIHYIO OLICHKY NpEJCTaBleH B TabiauLe
11.3.

Tabmuua 11.3 — [lepecueT cymMbl OalIoB B TPAAUIIMOHHYIO U MEXKAYHAPOAHYIO OLIEHKY

HtoroBas cymma 0aos,

Onenka (I'OC) YUHTBIBAET 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 (nocpencraenio)
2 (HeyROBICTBOPHTENSHO) (HE Hwxe 60 6aiioB F (HeynoBneTBOPUTENBHO)

3a4TEHO)

12. YueOHO-MeTOAMYecKOe U MHGOPMAIMOHHOE 00ecTieyeHue TUCIHIIIMHBI

12.1. OcHoBHas JUTEpaTypa
1. Bopucenko B. E. Hanoanektponuka: yuebnoe nocodue mis By3os / B. E. bopucenxko, A. U.
BopoObeBa, E. A. Ytkuna. - M. : BUHOM. Jlabopatopus 3nanuii, 2012. - 224 c. - ISBN 978-5-94774-
914-4 (nammuue B 6ubmuotexke TYCVYP - 81 3k3.)
2. Hanonnektponuka: Yuyebnoe nocobue / Caxapos 0. B., Tposnu II. E. - 2010. 88 c. [Dnek-
TPOHHBIN pecypc] - Pesxum noctyna: https://edu.tusur.ru/publications/537, nata oopamienus: 25.05.2018.

12.2. lonosiHUTeIbHAS JIUTEPATYpPa

1. Yamusirun FO.A. Hanorexnonoruu B snextponuke: Monorpadus / H. U. boprapar [u ap.] ;
pen. 0. A. Yarmubirus ; MOCKOBCKUIN rocylapCTBEHHBIM MHCTUTYT 3JIEKTPOHHOM TeXHUKHU. - M. : TexHo-
coepa, 2005. - 446 c. - ISBN 5-94836-059-8 (nanuuue B 6ubnmmorexke TYCVYP - 20 3k3.)

2. Hparynos B.I1. OcHOBBI HaHOANEKTPOHUKH: yueOHOE mocobue ais By30B / B. I1. JlparyHos,
. I'. Heussecthsiii, B. A. I'puauun. - M. : @usmarkuaura ; M. : Jloroc ; M. : YHuBepcurerckas KHuUra,
2006. - 494 c. - ISBN 5-98704-054-X. - ISBN 5-89155-149-7 (nanuuue B 6ubmorexke TYCVYP - 32 3k3.)

3. HanHoTexHONOTHMU B MOJIYNIPOBOAHUKOBOM 3nekTpoHuke: KomnexktuBHas monorpadus / Poc-
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cuiickas Axagemus Hayk, Cubupckoe ornenenue, MHCTUTYT GU3MKH MOTYNPOBOIHUKOB; pen. A.JL. Ace-
eB. — HoBocubupck: MznarensctBo CO PAH, 2004. — 367 c. (Hanmuuue B 6ubmmuotrexke TYCVYP - 10 3k3.)

12.3. YueOHO-MeTOAUYECKHE MTOCO0OU

12.3.1. O0s3aTesibHbIE YUeOHO-MeTOAuYeCKH e MOCO0Uus

1. Tposu ILE. Hanosnexkrponuka: YueOHO-METOAUYECKOE MTOCOOUE MO ayAUTOPHBIM MpaKTUYe-
CKHMM 3aHITHAM U camocTtostenbHoi padote / I1LE. Tposa, FO.B. Caxapos // uzn-Bo Tomckuii rocynap-
CTBEHHBI YHUBEPCHUTET CUCTEM YIPABICHUS U Pagno3JaeKTpoHuku, 2015. — 31 ¢ — [DnexkTpoHHBIH pe-
cypc] [Dnextponnbli  pecypc] - Pexkum  gocryma:  http://miel.tusur.ru/images/files/Uchebno-
metodicheskii _kompleks%20disciplin/Sakharov/Nanoelectronics Practics.pdf, nara oOpalIeHus:
25.05.2018.

2. Tposu ILE. Hanosnekrponuka: Y4eOHO-MeTOIMUECKOE TMOCoOMe 1o JabopaTOpHBIM
pabortam / I1.LE. Tposn, }FO.B. CaxapoB. — Tomck: M3a-Bo TOMCK. TOC. YH-Ta CHCTEM YIIP. B PAIHO3JIEKTPO -
Huku, 2010. — 52 c. — [DnekTpoHHBIN pecypc|. [DnekTpoHHBIM pecypc| - Pexum nocryma:
http://miel.tusur.ru/images/files/Uchebno-metodicheskii_kompleks
%20disciplin/Sakharov/Nanoelectronics_lab.pdf, nara obpamenus: 25.05.2018.

12.3.2. YueOHO-MeTOAMYECKHE MOCOOMS IJIs1 JIMI € OTPAHMYECHHBIMH BO3MOKHOCTSIMH 3/10POBbS H
WHBAJIUI0B

Y4eOHO-MeToqMUeCKrue MaTeprabl ISl CAaMOCTOSTEIbHON U ayTUTOPHOM paboThl 0Oyyaromumxcs
U3 YMCIIa JIUI] C OTPaHNYEHHBIMI BO3MOKHOCTSIMU 3I0POBBSI 1 MHBAJHJIOB MPEIOCTABISIOTCS B (popMax,
a/IalITUPOBAHHBIX K OTPAaHMYEHUSIM UX 3/I0POBbS U BOCIIPUATHUS HH(DOpMAIIHH.

JI1s1 M1 ¢ HAPYIIEHUSIMH 3PeHust:

- B (hopMe INIEKTPOHHOTO TIOKYMEHTA;

- B [e4aTHOU (hopMe yBETUYEHHBIM HIPUPTOM.

J1s1 1ML ¢ HAapyIIeHUsIMH CJIyXa:

- B (hopMe INIEKTPOHHOTO TOKYMEHTA;

- B reyaTHou (opme.

Jl1s1 1M1 ¢ HAapyIIeHUsIMM ONIOPHO-ABUTaTeJbHOI0 annapara:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHoOu (opme.

12.4. IIpo¢eccnonaibHbIe 0a3bI JAHHBIX U MHPOPMALMOHHBIE CIIPABOYHbIEC CHCTEMBbI
1. Hayuno-oOpasoBatensnblii nopran TYCYP - https://edu.tusur.ru/

2. DOmnextponHHas 6ubmuoreka - www.elibrary.ru

3. CrmpaBoyHUK IO HAHOMaTepuaiaMm - https://nano.nature.com/

13. MaTtepuaibHO-TEXHMYECKOE 00ecneyeHue TUCIUILJIMHBI U TPpedyeMoe MPorpaMMHoOe
ob0ecneueHue

13.1. O6uue TpedGOBaHMA K MATEPHAJBHO-TEXHUYECKOMY H IIPOrPAMMHOMY 00ecIie4YeHHI0
AUCHMILTHHBI

13.1.1. MaTepuaJibHO-TeXHHUYECKOE U IPOrPAMMHOe o0ecrnevyeHue sl JIEKIIMOHHbIX 3aHATHH
Jlst mpoBeieHus 3aHATUH JICKIIMOHHOTO TUIIA, TPYIIIIOBBIX U MHIAWBUYaTbHBIX KOHCYJAbTALIUH, TE-
KYIIETO KOHTPOJIS M MIPOMEKYTOYHOU aTTECTAIlUU MCIOIB3YeTCs yIeOHas ayquTOPHs ¢ KOJTUIECTBOM I10-
CaZIOYHBIX MecT He MeHee 22-24, 006opynoBaHHAs JOCKOM M CTaHAApTHOH yueOHOIl mebenbro. MMeroTes
JIEMOHCTPAIIMOHHOE 000pYIOBAaHUE U YU4€OHO-HATIIAIHBIE TTOCOOMsI, 00€CTICUNBAIOIINE TEMATHUECCKUE WJI-
JIOCTPALIMHU 0 JIEKIIMOHHBIM pa3JielaM TUCIUIUINHEI.

13.1.2. MaTepuaJIibHO-TeXHUYECKOEe U NIPOrPAMMHOe o0ecnedyeHue J1Jisi NPAKTHYECKUX 3aHA T
YueOHas aymuTopus
yueOHas ayuTOpuUs JUIsl IPOBEICHUS 3aHATUH JIGKIIMOHHOTO TUIA, yueOHas ayIUTOpUs JIsl IPOBE -
JICHUS 3aHATUA MPAKTUYECKOTO TUMA, yueOHask ayIUTOPUs JIJIsl MPOBEACHUS 3aHATUN CEMUHAPCKOTO THUIIA,
MOMEIIEHHE I MIPOBEACHUSI TPYNIOBBIX U UHIUBUAYATbHBIX KOHCYJIBTALIUMA, TIOMEIICHNE JJIsl IPOBE/e-
HUS TEKYIIEr0 KOHTPOJIA U MIPOMEKYTOUHOM aTTeCTaluu
634034, Tomckas obnactse, . Tomck, Bepmnuna ynuna, n. 74, 224 ayn.
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Ornucanmne UMEIIErocs 000PyIOBaHNUS:

- KommuiekT cnenuann3upoBaHHON yueOHOM MeOen;
- PaGouee mecto mpenogaBarens.

[IporpammHuoe obGecrieueHue He TpeOyeTcs.

13.1.3. MaTepuaJbHO-TEXHHYECKOE H IPOrPaMMHoOe odecnedeHne 1JIs J1a0opaTopHbIX padoT

JlaGoparopusi HAHOANEKTPOHUKU U MUKPOCUCTEMHON TEXHUKU

yueOHas ayquTopus Ui IPOBEACHUS 3aHATHI TaO0paTOpHOTO TUTIA

634034, Tomckast obmactb, . Tomck, Bepmmnuna ynuna, a. 74, 115a ayz.

Onucanue uMeroierocs 000pya0BaHuUs:

- Ocmmnorpad ACK 1021;

- I'enepatop 3-34;

- BoetmeTp B7-21;

- Boastmerp B7-26;

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

- biok nutanusa b5-10;

- Muxkpockorn MBC — 9 (2 mt.);

- Ucrounuk nurarus HY 3003 (2 mwrt.);

- Uctounuk nutanus UTS003ED (2 mit.);

- U3meputens MoutHocTH cBeToBOro notoka TES-133;

- JJaBopatopHble CTeH bl «DIEMEHThl HAHOAJIEKTPOHUKH: ONTO3JIEKTPOHHBIE PUOOPHI U YCTPOH -
CTBa», «DJIEMEHTHI HAHOXJIEKTPOHUKHU: TUOAB», « DIEMEHThI HAHOSJEKTPOHUKHU: MOJIEBbIE TPAH3UCTOPBD»;

- Ucrounuk nmutanus GPS 3030 DD;

- Kommutekt cnienmanu3upoBaHHoi yueOHoON MeOenu;

- Pabouee mecto npenoaBares.

[TporpamMHoOe obecrieueHue He TpeOyeTcsl.

13.1.4. MarepuajibHO-TEXHUYECKOE U MIPOrPaMMHoOe o0ecrnedyeHue Jisl CAMOCTOSTeIbHOM padoThI
Jiiss caMoCTOsTENbHON pabOThl MCIIONB3YIOTCS y4eOHBIE ayAUTOPHM (KOMITBIOTEPHBIE KIIACCHI),
PacIOJIOKEHHBIE TI0 aJIpecaM:
- 634050, Tomckast o6nacTs, r. Tomck, Jlennna npocnexr, a. 40, 233 ayn.;
- 634045, Tomckas obmacts, T. Tomck, yin. Kpacnoapmeiickas, 1. 146, 201 ayn.;
- 634034, Tomckast 06nacTh, r. Tomck, Bepmmnuna ynuua, 1. 47, 126 ayn.;
- 634034, Tomckast obmacTs, T. Tomck, Bepmmanna ymuna, 1. 74, 207 aya.

CoctaB 000py/IOBaHUSA:

- yueOHast mebenb;

- komneroTepsl kinacca He Hke [IDBM INTEL Celeron D336 2.81'Tw. - 5 miT.;

- KOMOBIOTEPHI MOJIKIIOYCHBI K ceTh «/HTepHeT» U 00eCleYnBarOT JOCTYI B AJIEKTPOHHYIO HH-
(hopMaMOHHO-00pa30BaTEIbHYIO CPely YHUBEPCUTETA.

[Tepedens mporpaMMHOTO 0OECIICUCHUS:

- Microsoft Windows;

- OpenOftice;

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

- Google Chrome.

13.2. MaTepuajibHO-TeXHHYECKOe 0O0ecnedeHne TUCUUIIIMHBI JIsl JIMI ¢ OrPAHMYEeHHbIMHU
BO3MOKHOCTSIMM 310POBbSI M HHBAJIU/I0B
OcBOGHHE NUCIUIUIMHBI JIMIIAMU C OTPAaHUYCHHBIMH BO3MOXKHOCTSMH 370POBbS U HHBAIHIAMH
OCYIIECTBIISIETCS C UCTIOIB30BAHHEM CPEJICTB 00yUIEHUS OOIIEro U CIIeUaIbHOTO Ha3HAYCHUSI.
[Tpu 3aHATHAX ¢ O0YUYAIOMIUMHUCS ¢ HAPYIIEHUSIMH CJIyXa MPEAYCMOTPEHO MCIOIb30BaHNE 3BYKO-
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YCUJIMBAIOILEH anmapaTypbl, MyJIbTUMEIUHHBIX CPEICTB U JPYTUX TEXHUUYECKHUX CPEACTB MpueMa/mepena-
yy yueOHOM HH(POPMaIUK B TOCTYIMHBIX (hOpMax, MOOUIIEHON CUCTEMBI MPEOIaBaAHUS I 00YJarOIINXCS
C MHBAJIUAHOCTbIO, TIOPTATUBHOM MHIYKIIMOHHOM CHCTEMBI. YueOHas aymuTopusi, B KOTOPOH 3aHUMAIOTCA
oOyJaromuecs: C HapylIeHUEeM Cyxa, 000pyJI0oBaHa KOMIBIOTEPHOW TEXHUKOM, aymMOTEXHUKOH, BHJIEO-
TEXHUKOMU, SJIEKTPOHHOU JOCKOU, MYJIbTUMEAUMHON CUCTEMOM.

ITpu 3aHATHAX ¢ OOYYAIOUIMMHUCS € HAPYLIEHUSIMH 3PEHUSIMH IIPEIYCMOTPEHO HCIIOJIb30BAaHUE B
JICKIIMOHHBIX U Y4EOHBIX ayAUTOPHUIX BO3MOKHOCTH IPOCMOTPA YAAICHHBIX OOBEKTOB (HAIIpUMep, TEKCTa
Ha JIOCKE WM CJIaiiia Ha SKpaHe) Py MOMOIIM BUACOYBEINIUTENEH A1 KOM(POPTHOTO IPOCMOTpA.

[Tpu 3aHATHAX ¢ O0YYaIOUIMMHCS ¢ HAPYUIEHUSIMM ONOPHO-ABUIaTeJbHOI0 aNNapaTa HCIoJib-
3yI0TCA albTEepHATUBHBIEC YCTPOHCTBA BBOJIA MH(OPMALIMK U IpYTHe TEXHUUECKUE CPENICTBA ITpreMa/nepe-
naun yuyeOHOM MHpOpMaIu B JOCTYIHBIX (popMax, MOOMIIBHOW CHCTEMbI OOYUEHUs JUIs JIIOJeH ¢ UHBaA-
JUIHOCTBIO.

14. OueHouyHble MaTepUAJIbI U METOAMYECKHE PeKOMEHIAIUH 110 OPraHU3aluu U3yYeHHUs
AUCHUTLTHHBI

14.1. Coaep:xaHue OLEHOYHBIX MATEPUAJIOB U METOANYECKUE PEKOMEH AU
Jiis onleHKH cTeneHr C(hOPMHUPOBAHHOCTH U YPOBHSI OCBOCHHS 3aKPEIUICHHBIX 32 JHCLUIUIMHON
KOMIICTCHITUI MCTIOJB3YIOTCS OLICHOYHBIE MaTepUalibl B COCTABE:

14.1.1. TecToBble 3agaHus

1. ITo kakuM HanpaBJIEHUSM OTPAaHUYEHO JIBUKEHHE 3apSKEHHBIX YaCTHI] B KBAHTOBBIX TOYKAX:

a) TOJIBKO IO HAIPaBJIEHUIO X

0) TOJIBKO IO HaNpaBJIEHUIO Y

B) TOJIBKO 110 HaNpaBJeHUIO Z

I') o HanpasieHusIM XYZ

2. 1o xakuM HanpaBJICHUSM OTPAHUYEHO JIBIYKEHHE 3apsyKEHHBIX YACTHI] B KBAHTOBBIX IICHKAX:

a) 1o HanpasleHusIM X U Y

0) TOJIBKO MO HAMpaBlIeHUIO Y

B) TOJIBKO 110 HAINIPaBICHUIO Z

T') [0 HarpaBJIeHUusIM X U Z

3. Ilo xakuM HampaBICHUSIM OIPAHUYEHO IBUKCHHUE 3apSKEHHBIX YACTHI] B KBAaHTOBBIX HMTAX
(mHypax):

a) 1o HanpasiIeHusIM X U Y

0) o HampaByeHHUIO Y U Z

B) TOJIBKO 110 HAINIPaBICHUIO Z

T') [0 HarpaBJIeHUusIM X U Z

4. Kakoe MUHMMaJbHOE KOJHMYECTBO PHEPreTUYECKUX YPOBHEH JOIKHO OBITh B KBAaHTOBOU sIM€
JIBOMHOW reTepOCTPYKTYPHI:

a)0

0) 1

B) 4

o9

5. MakcumainpHas TOJIIMHA KBAHTOBOM SIMBI IBOMHOM T'€TEPOCTPYKTYPHI HE JOJDKHA ITPEBBILIATH:

a) 100 am

0) nnmuHy BosiHbI [le Bpoiins nis anekTpoHa B KBAaHTOBOMH siMe

B) IJIUHY KOT€PEHTHOCTH

r) 10 aM

6. MakcuManbHOE pazIuure MOCTOSHHBIX PEHIETOK ISl MaTepHalioB BXOISIIUX B TETEPOCTPYKTY-
Py HE IOJKHO MPEBBIIIATD:

a) 1%

6) 0,1 %

B) 5 %

r) 8 %

7. B KaKkyIo U3 CBEpXpEIIeTOK BXOISAT MOTYIPOBOJAHUKH C OJUHAKOBBIM XUMUYECKUM COCTABOM:

a) KOMIIO3ULIMOHHYO
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0) IerupoBaHHYIO

B) MOZYJIMPOBAHO —JIETUPOBAHHYIO

I') BO BCE IIEPEUNUCIICHHbBIE

8. Kakoil u3 MeTof0B 3MUTAKCHH, MTO3BOJIAET MOTYy4aTh KAYeCTBEHHYIO T'€TepPOrpaHuIly B TeTpo-
CTYKTypax:

a) MOJIEKYJISIPHO — JTy4eBast

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

B) JKHJIKOCTHAs

) ra3oBas

9. Ilpn KakOM W3 TUNOB HAYaJIbHOM CTAJUHM POCTA, BOZHUKAIOIIUX MPHU OCAXKICHUM aTOMOB Ha
MOJUTOKKY U3 Ta30BOM (ha3bl, MPOUCXOAUT (OPMUPOBAHUE KBAHTOBBIX TOUYCK:

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

6) Ctpanckoro — KpactanoBa (IIpoMeKyTOYHBIH THIT)

B) ®onbMepa — Bebepa (0CTpOBKOBBIN POCT)

r) [Ipu Bcex nmepeyncieHHbIX

10. Kak OyneT u3meHsAThCS KO3 GUIIMEHT MPOo3padyHOCTH Oapbepa D, mpu yBeTWYeHUH MacChl Ya-
CTHIIBI, €CJIH €€ YHEPTUSI OCTAETCS MPU ITOM IMOCTOSTHHOM

a) YMCHBIIIUTCS

0) yBeIIMYUTCS

B) OCTAHETCS OCTOSTHHBIM

T') MOXKET YMEHBIIUTHCS UM YBEITHUUTHCS, B 3aBUCUMOCTH OT 3aps/ia YaCTHUIIBI

11. B kakux mIOCKOCTSAX OyayT CyliecTBOBaTh YpoBHU JlaHmay, €Clii BEKTOP MarHUTHOW MHIYK-
1uuu B HanpasieH BIOJb OcH Z, IEPNEHAUKYISIPHON I1ockocTH 2D-ra3a:

a) B TUIOCKOCTH Z

0) B tutocKoCTAX X U Y

B) B IJIOCKOCTSIX Y U Z

') B TUNIOCKOCTSAX X U Z

12. OT 4ero 3aBUCUT CONMPOTUBIICHUE OAITUCTUYECKON KBAHTOBOM MPOBOJIOKH

a) OT CEUCHMS

0) OT IJTUHBI

B) HE 3aBUCUT OT T€OMETPHUECKHIX Pa3MEPOB U PABHO HYITIO

) OT CEYCHHUSI U JJIUHBI

13. Kak u3MEHUThCA JJIMHA BOJHBI U3JYYEHHS] CBETOAMOMAA, U3TOTOBJICHHOIO HAa OCHOBE T'€TEpO-
CTPYKTYpPHI C KBAHTOBBIMU SIMAMU, IPU YMEHBIIIEHUH UX TOJILINHBI:

a) YMEHBILUTCS

0) yBEeTUIHTCS

B) OCTaHETCS MOCTOSTHHOM

') MOXKET YMEHBIIUTHCS WM YBEIMYUTHCS B 3aBUCUMOCTH OT MaTepUajIOB TETEPOCTPYKTYPHI

14. IIpakTrdyeckoe NpUMEHEHHE LEI0UUCIeHHOTo 3 dexra Xomna

a) DTAJIOH CUJIBI TOKA

0) ATaJIOH COMPOTHUBICHUS

B) DTaJIOH HaIPSKECHUE

T') 3TaJIOH 3apsiaa

15. Kak nu3MeHuTCsl MOBEPXHOCTHASI TUIOTHOCTh KBAaHTOBBIX TOUEK MPH YBEIMYCHUH TeMIIEpaTyphbl
MIOJUTOXKKH B TPOLIECCE OCAXKICHHS

a) YBEIIUYUTCS

0) yMEHBIITUTCS

B) OCTAHETCS IMOCTOSTHHOM

T') MOXKET YMEHBIIIUTHCS WM YBEITHUUTHCS B 3aBUCUMOCTH OT OCKIAEMbBIX MaTEPHUAJIOB

16. Kakoit kBaHTOBBIH 2P HEKT JEKUT B OCHOBE pabOTHl ONTHYECKUX MOTYJISTOPOB

a) a¢dexr Llrapka

0) apdexr Jxozedcona

B) o ekt Xomna

r) apdexr 3eemana
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17. Kakoii kBaHTOBBIH 3()(heKT JIeXKUT B OCHOBE pabOTHI CBEPXIIPOBOJIAIIETO KBAHTOBOTO HHTEpdeE-
pennmonHoro natanka (CKBUJ)

a) a¢dexr Llrapka

0) apdexr Jxozedcona

B) o ekt Xomna

r) 3pdexr Aaponosa — boma

18. YeM MOXHO OOBSICHUTH CYIIECTBOBAHUE LIETIOUMCICHHOTO 3 dext Xomna

a) KBAaHTOBBIM OI'paHUYEHHEM

0) ypoBHsimu Jlannay

B) TYHHEJIbHBIM 3¢ (HeKTOM

T') pa3MEPHBIMH YPOBHIMH

19. Ot yero 3aBUCUT YUCJIO YPOBHEW B MUHM30HAX CBEPXPEIICTKHU

a) OT TOJIIMHBI KBAHTOBBIX M

0) OT uKciia KBAaHTOBBIX SIM

B) OT TOJIIUHBI OapbEepPOB

T) SIBJISICTCS] TOCTOSIHHON BEJTUYMHON

20. Kakoiif 13 METOIOB SMUTAKCUU MOXKET OBITh MCIOJIBb30BaH MPHU U3TOTOBICHUH TPAaH3UCTOPOB C
BBICOKOH ITOABMXKHOCTEI0 HEMT

a) MOJIEKYJISIDHO — JIyueBas

0) XUMHUYECKOE OCAXKICHHE U3 Ta30BOM (a3bl MeTauioopranndeckux coeauHenuit (MOCVD)

B) JKHUJIKOCTHAs

T') ra3oBas

14.1.2. Jxk3aMeHallMOHHbIE BONPOCHI

1. Bonna Jle bpoiuia. KBantoBoe orpannuenue. KBaHTOBBIE IIJIEHKU.

2. Bonna Jle bpoiina. KBantoBoe orpannyeHue. KBaHTOBBIE TOUKH.

3. Bosna Jle bpoiuia. KBantoBoe orpannuenue. KBaHTOBbIE LIHYPHI.

4. T'erepocTpyktypbl. DHepretudeckas quarpamma JII'C. OcHoBHBIE TpeOOBaHUS, IPEABSIBISICMbIC
K F€TepOCTPYKTYpaM. MeTOobI U3TOTOBJIEHUS FE€TEPOCTPYKTYD.

5. CBepxpenieTk. DHepreTuyeckue AuarpaMMbl CBEpXpenieTok. MUHU3OHBI.

6. CBepxpeleTku. DHEPreTHYeCKUe JuarpaMmsel cBepXpeleTok. CBOWCTBO 2JIEKTPOHOB B CBEPX-
pelIeTKax.

7. bamumncrtuyeckuit Tpancnopt. KBanT conporusnenus. KBaHT npoBoAMMOCTH.

8. CriocoOr! (hopMHUpOBaHKS KBAHTOBOPA3MEPHBIX CTPYKTYp. POpMHUpPOBaHHE KBAHTOBBIX TOYEK.

9. Crioco6b! (hopMHpPOBaHUS KBAHTOBOPA3MEPHBIX CTPYKTYp. DopMupoBaHHEe KBaHTOBBIX HMPOBO-
JIOK.

10. CnocoObl (opMupoBaHHsS KBaHTOBOPAa3MEPHBIX CTPYKTyp. DopMupoBaHHE KBAHTOBBIX
IUICHOK.

11. JIByMEpPHBII 2JEKTPOHHBIN I'a3 B MAarHUTHOM I1oJie. YpoBHHU Jlannay.

12. Llenouncnenusiii U ApoOHBIHN 3P dexT Xoma.

13. Dddexr HTapka. Iddext Llltapka B reTepoCTpyKTypax ¢ KBAHTOBBIMU SIMAMHU.

14. TynnenbHblil 3¢ ¢pext. Koapdunuent npospaunoctu 6aprepa. Pe3oHaHCHBIN TyHHEIbHBIN (-
(exT.

15. Dddexr dxozedcona. [Ipaktnueckoe mpumenenune ¢ dexra Jxozedcona.

16. Kynonosckas Onokana. KynonoBckast 6:10ka1a ¢ OTHUM TYHHEIbHBIM MIEPEXOJIOM.

17. KynonoBckasi 6iokana. KynoHosckast O1okaza ¢ 1ByMs TyHHEJIbHBIMU MEPEXOAAMU OJIMHAKO-
BO NPO3PaYHOCTH.

18. KynonoBckas Onokazna. KynonoBckas 650kazia ¢ 1ByMs TYHHEJIbHBIMU NIEPEXOJAMH Pa3IUYHON
IIPO3PAYHOCTH.

19. Corynnenupoanue. [ e Habmogaercs. [Ipuannel.

20. Pe3onancHO TyHHebHBIN auon. Konctpykuus. DHeprerudeckas nuarpamma. [Ipunnun pado-
Tel. BAX.

21. Pe3onaHcHO TyHHeNbHBIN TpaH3ucTop. Konctpykuus. [punmun padotsl. BAX.

22. OgHosnekTpoHHbIN Tpan3uctop. KoncTpykuus. Dueprerudeckas auarpamma. [punmun pado-
Thl. [lepeiaTounble U BEIXOJHBIE XaPAKTEPUCTUKH.
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23. HEMT Ttpansucropsl. Konctpykiun pHEMT tpansucropos. IIpunuun pabotsl. Ilepenarou-
HbI€ 1 BBIXOJHbIE XapaKTepUCTUKU. [IpumeHenue.

24. HEMT tpansuctopsl. Konctpykimun mHEMT tpanzuctopos. IIpunuun pabotsl. [lepenarou-
HbI€ 1 BBIXOJHbIE XapaKTepuUCTUKU. [Ipumenenue.

25. Ceeronuons! u nazepsl Ha ocHoBe [II'C. KoHcTpyknus. DHepreTuueckas nuarpamma. llpun-
1 paboTtel. OCHOBHBIE XapakTepucTuku. [IpuMeHnenue.

26. Ceronuozp! u na3epbl Ha ocHoBe JII'C n kBanTOBBIX ToueK. KoHcTpykuuu. [IpuHimmn paGoTsl.
JlocTomHCTBA U HEAOCTATKH.

27. KBanToBble KackaaHble Jazepbl. KoHcTpykuusa. DHepreruueckas nuarpamma. [Ipunmun pabo-
Thl. [IpuMenenue.

28. UK-dporonpuemuuku. Koncrpykius. JHeprerndeckas auarpamma. [lpunmun padotst. [Ipu-
MEHEHHE.

29. Onrtuyeckue mMonynaropsl. KoHcTpykius. DHepreruueckas auarpamma. [IpuHuun paGoTsl.
[Ipumenenue.

30. JlaBunnsie ¢poroauonasl. Koncrpykuus. Jueprerndeckas nuarpamma. [Tpunmun padotst. [Tpu-
MEHEHHE.

14.1.3. TeMmbl KOHTPOJILHBIX padoT

TeMmbl KOHTPOJIBHBIX paboT:
. Onpenienenue BosHbI J1e bpoiis
. Onpenenenne sHEPreTUHYECKUX COCTOSIHUN B KBAHTOBOU sIME
. 2D-3JIeKTPOHHBIN a3 B MArHUTHOM IIOJIE.
. LlenouncneHHslit 1 ApoOHBIN KBaHTOBBIN 3¢dext Xoma.
. TynHenbHbI 3 PexT.
. Ontnueckue monynaropsl. D¢ dext LlTapka.
. CBeTono/ibl Ha OCHOBE I'€TEPOCTPYKTYP C KBAHTOBBIMU SIMAMHU.
. Undpakpacubie GoTONPUEMHUKH.

9. KBaHTOBBIE KaCKaIHbIC JIa3€PhI.

10. O1HO2EKTPOHHOE TYHHEIUPOBAHUE.

Bapuant Nel (temst 1 - 3)

1. Onpenenuts qyinHy BonHbI Jle bpoiins aiis anekTpoHa ¢ 3Hepruei 2 3B.

2. Ilporon obnamaer kuneruueckou suepruet T = 1 xk3B. Onpenenuth JOMOTHUTEIBHYIO YHEP-
T'HI0, KOTOPYIO HEOOXOAUMO €My COOOIIMTH JJIst TOrO, YTOObI AJTMHA BOJIH A€ bpoiinsg ymeHblmiacs B Tpu
pasa.

01N DN W~

3. Umeerca JI'C Ha ocHoBe AlAs/AlxGal-xAs/AlAs. TonmuHa KBaHTOBOM SIMBI cocTaBiseT 4,5
HM. OnpenenuTs MaKCUMaJIbHBIN X IPU KOTOPOM B KBAaHTOBOH siM€ OyJIET O/IMH YHEPreTUYECKUN YPOBEHb.
CripaBouHble JaHHBIE AJISI MAaTEPUAJIOB B3ATh U3 CIIPABOYHUKA. DPPEKTUBHBIE MACChl CYMTATh MMOCTOSH -
HBIMHU | TIPUPABHSITH K CPESAHUM 3HAUCHHUSIM

4. Nmeetcsa JII'C na ocHoBe AlAs/InAs/AlAs. OnpenenuTs MUHUMAJIBHYIO U MAKCUMAJIbHYIO TOJ -
HIMHY KBaHTOBOH siMbl. CripaBOYHbIE JAHHBIE JIJIS1 MATEPUAJIOB B3ATh U3 CIIPABOYHHKA.

Bapuant 2 (temsr1 4-7)

1. Haiitn BeposTHOCTE npoxoxkaeHns D u otpaxkennsa R st anextpoHa ¢ sHepruent 3,2 »B, npo-
JIETAOLIET0 HaJ MOTEHIHAIbHBIM OapbepoM BHICOTOH 2,5 3B u npotskeHHOCThIO 8§ HM. D(PPeKTuBHYIO
Maccy IPUHATH PaBHOW Macce 3JeKTPOHA B COCTOSIHUU MOKOSI.

2. OnpenenuTs TOJMIIMHY KBAaHTOBOH sIMBbI AJ1s cBepxpelieTku Ha ocHoBe GaAs/GalnAs/GaAs npu
KOTOpPOM OHa MOXET ObITh MCIOJb30BaHa JUIs Momyisiuuu u3nydeHus Nd:YAG nasepa ¢ AJMHON BOJIHBI
1,064 mMxmMm.

3. OnpenenuTh JUIMHY BOJIHBI, IPU KOTOPOW OyAeT MAaKCUMyM ONTHYECKOTO MOIJIOLIEHUS IS
cBepxpernieTkd Ha ocHOBe AlAs/GaAs/AlAs. Ecnu TonmuHa KBaHTOBBIX SIM COCTaBIIAET 5 HM, OapbepoB
15 am.

4. OmnpenenuTs ANUHY BOJHBI M3JIy4EHMs MJI CBETOAMOJA HA OCHOBE TE€TEPOCTPYKTYpBI
GaN/InxGal-xN/GaN (x=0.25). Tommuna 6apbepoB cocTtaisieT 10 HM, TONIMHA KBAaHTOBOW SIMBI CO-
CTaBJsIeT 4 HM.

Bapuanrt 3 (temsr 8-10)

1. OnpenenuTs MaKCUMaJIbHYI0 U MUHUMAJIbHYIO JJIUHY BOJHBI peructpupyemoro MK-uznyuenus
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Ui cBepxpetieTku Ha ocHoBe AlGaAs/GaAs

2. OnpenenuTh MaKCUMAJIbHYI0 1 MUHUMAJIbHYIO JUTMHY BOJHBI U3Jy4YEHHS ISl KBAHTOBOTO Kac-
KaJHOTO Jla3epa Ha ocHOBe cBepxpemeTkd AllnAs/InGaAs/AllnAs. Ilupuny 3anperiennoii 30861 AllnAs
npuHATh 1,5 5B

3. OnpenenuTb MaKCUMAJIbHYIO €MKOCTb JJISl TYHHEJIHOTO Mepexo/ia Ipu KOTOPOi BO3MOXKEH d(¢)-
ekt ogHoANeKTpoHHOTO TyHHenupoBaHus 1isg T=300 K u T=1 K

4. OrnpenenuTh MaKCUMAJIBHYIO TEMIIEPATYpY, IPH KOTOPOI BO3MOXKHA paboTa OHOZIEKTPOHHOTO
TpaH3UCTOpa C Tomojoruueckumu pasmepamu 100 HM, BBIIOJHEHHOTO MO TEXHOJOTMHM M3OJSIIUH HM-
MIaHTUPOBAHHBIM KHciiopoaoM (SIMOX) u umeroiiiero mmpruHy 3a3zopa 35 HM.

14.1.4. Tembl OIPOCOB HA 3aHATHAX

[TpenmeT aucuunHbl U ee 3aaa4i. OCHOBHBIE 3Tallbl HCTOPUYECKOTO Pa3BUTHUS HAHOAJIEKTPOHHU -
KU U HaHOTeXHOJIOTuU. CBA3b ¢ APYTUMHU JUCHMILIMHAMU. 3a/1a4u Kypca.

Bonnsl [le bpoitns. KBantoBoe orpannyenue. KBantoBo-pasmepHble 00BEKTHI M UX Kilaccu(UKa-
1. [lonynpoBOIHUKOBBIE HAHOI€TEPOCTYKTYPBl. DHEPreTHUECKHE IuarpaMMbl HAaHOTETPOCTPYKTYP.
TpeGoBanus1, MpeabsIBIsIEMbIe K HaHOTETEPOCTPYKTYypaM. J[BorHbie reTepocTpykTyphl (JII'C). Cepxpe-
meTkd. [loaynmpoBOAHMKOBBIE CBEpXpEIIETKH. Buabl CBEpXpEIIETOK. ODHEPreTUYECKUE Iuarpammbl
cBepXxpeleTok. MUHU30HbI. DHEPreTUUeCKUil CHEeKTp 3JEKTPOHOB B cBepxpermieTkax. CBOMCTBa 3Jiek-
TPOHHOTI'O Ta3a B CBepXpelieTkax. BiusHue kBaHTOBOpa3MepHbIX 3(h(dekToB Ha cBoiicTBa BeulecTa. bas-
JIUCTUYECKUM TPAHCIIOPT.

OO6ume npuHIUIBI GOPMUPOBAHUS KBAHTOBO-PA3MEPHBIX CTPYKTYp. Dnutakcus. opMupoBaHue
KBaHTOBO-Pa3MEPHBIX CTPYKTYp METOJOM MOJIEKYJsIpHO-IydyeBoi »nutakcun (MJID). dopmupoBanue
KBAaHTOBO-Pa3MEpHBIX CTPYKTYP METOIOM XMMHUYECKOIO OCaXIECHUS U3 ra3oBoil (ha3bl METaNIOOpraHuye-
ckux coenuHenut (MOCVD). ®@opmupoBanue KBaHTOBBIX siM. DopMupoBaHHE KBAaHTOBBIX IPOBOJIOK
(HUTEH) TEOMETPUYECKUM U AIIEKTPOHHBIM criocoboM. PopMHUpoBaHUE KBAaHTOBBIX TOUEK. MexaHu3M Ipo-
[ecca camMoopraHu3aluu 1npu (GOpMHUpPOBAHMM KBAaHTOBbIX Touek. Pasmep u ¢opma octpoBkos. Bepru-
KAJIbHBIE MAaCCUBBI KBAHTOBBIX TOYEK.

[TpuOopbl Ha pe30HAHCHOM TYHHEIUPOBaHUU. JIHMOAbI HA pE30HAHCHOM TYHHEIMPOBaHUU. TpaH3u-
CTOPbI Ha PE30HAHCHOM TYHHEIMPOBaHUH. Jlormueckue 3MeMEeHThl Ha PEe30HAHCHO-TYHHENIbHBIX MPUOO0-
pax. [IpuGopsl Ha OTHOZIEKTPOHHOM TYHHEIUPOBaHUU. OTHOAIEKTPOHHBIN TpaH3ucTop. OQHOANEKTPOH-
HbI Hacoc. OHO3IEKTPOHHAs MaMATh. YCTPOICTBa Ha OCHOBE cBepxpeuieTok. MHdpakpacHbie (HoTo-
npueMHUKH. CBepXpelIeTKy B Ja3epHbIX CTpyKTypax. KBaHTOBBIe KackagHble Jiazepsl. JlapuHHbIE POTO-
auoapl. OnTuyeckue MoxyaaTopsl. TpaH3ucTopsl ¢ Beicokoi noasmxHocThio HEMT. O630p mporpamm-
HBIX CPEJCTB JUIsl MOAETUPOBAHUS IPUOOPOB U YCTPOICTB HAHOAIEKTPOHUKH.

14.1.5. Tembl MHAMBUIYAJIbHBIX 3aJaHUI
Tembl UHAMBHUIYAJIbHBIX 33IAHUN:
1. CBeToanO/1bl HA OCHOBE F€TEPOCTPYKTYP C KBAHTOBBIMU SIMAMM.
2. UK — poTorpreMHUKN HA MHOTOCIOHHBIX T€TEPOCTPYKTYpax.
3. KBaHTOBBIEC KaCKaIHbIC JIa3€PhI.
Tema TUIIOBOTO MHAMBUYAIBHOTO 3a/1aHUS:
CBeTOAMO/IbI CUHETO CIIEKTPA.
CopeprkaHre UHIUBUIYAIBHOTO 3a/1aHUS:
1. BeiOop mMarepuanioB KpucTaLia.
2. Pacuer napameTpoB MaTrepuaia KpucTaiia.
3. IlocTpoeHuEe TEXHOJIOTHYECKOr0 MapIIpyTa U3TOTOBIICHUS KpUCTalIA.
HcxonHpie gaHHbIE U1 pacyera:
OCHOBHasl JIMHA BOJIHBI U3ydeHus — 450 HM.

14.1.6. Tembl 1aG0paTOpHBIX padoT
TyHHeNbHBINH P PeKT
HccnenoBanue 3JIEKTPUYECKUX U ONTUYECKHUX XapaKTEPUCTUK CBETOJMOIOB HAa OCHOBE Ie€Tepo-
CTPYKTYPBI C KBAHTOBBIMU SIMAMU
HccnenoBanue XxapaKTEpUCTUK TPAH3UCTOPA C BHICOKOM MOABMKHOCTHIO AeKTpoHoB (HEMT)
HccnenoBannue TeMrepaTypHOR 3aBUCUMOCTH 3JIEKTPUUECKUX M ONTHUUYECKHUX XapaKTEPUCTHK CBe-
TOJIMOJIOB HA OCHOBE T'€TEPOCTPYKTYP C KBAHTOBBIMU SIMAMH
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14.1.7. MeTonu4eckue peKoOMeHAalNU
KoncniektnpoBanue nekmuii siBisieTcsi 00s3aTenbHbIM. [ oycka K 9K3aMeHY JOJDKHBI OBITh
BBITOJIHEHBI BCE JTa0OpaTOpHBIE M KOHTPOJIbHBIE Pa0OThI IPEIYCMOTPEHHBIE TNIAHOM.

14.2. TpeOoBaHMS K OLIEHOYHBIM MATEepHAJIaM /JIsl JINI C OTPAHNYEHHBIMH BO3MOKHOCTSIMH
310POBbSI 1 HHBAJIH/I0B
st mui ¢ orpaHUYEHHBIMU BO3MOKHOCTSIMU 3/I0POBbSI M1 MHBAJIHMJIOB MPEAYCMOTPEHBI JOTMOIHU -
TEJIbHBIC OLICHOYHBIE MaTepUaJIbl, IEPEYCHh KOTOPBIX YKa3aH B Tabmule 14.
Tabmuua 14 — JlomoMHUTENBHBIE MaTepHallbl OIICHUBAHUS ISl JIUIl C OTPAHUYCHHBIMH BO3MOXXHOCTSIMU
3JI0pPOBbsI 1 HHBAJIHJIOB

Kareropuu Bubl TONIOTHUTETBHBIX OLIEHOYHBIX ®opMbI KOHTPOIISL M OLICHKH
oOyJaronuxcs MaTepuaioB pe3ynbTaToB 00y4eHHUs

TecTsl, MUCEMEHHBIE CAMOCTOSITEIIbHBIC
paboTHI, BOIIPOCH! K 3a4ETY,
KOHTPOJIbHBIE PA0OTHI

C napyumeHusMu
ciryxa

[Tpeumy1eCTBEHHO MUCHMEHHAS
poBepKa

C mapymenusasmu | CobeceoBaHme 1Mo BOIpocaMm K 3aueTy, | [IpenmyinecTBeHHO yCTHas MTPOBEpKa

3peHus OIIPOC 10 TEPMUHAM (MHOUBUYaJIbHO)
C napyumeHusMu Pemenne qucTaHIIMOHHBIX TECTOB,
OIIOPHO- KOHTPOJIbHBIE Pa0OThI, MUCbMEHHbIE | [IpenMylecTBeHHO AMCTaHIMOHHBIMU
JBUTATEJIBHOTO CaMOCTOsITENIbHbIE PaOOTHI, BONPOCHI K METOJAMHU
anmapara 3a4eTy
C orpanunuenussMu 1o | TecTsl, TUCbMEHHBIE CAMOCTOSITENILHBIE [IpenmyiiecTBEHHO NPOBEPKa
00IIEeMeTUITTHCKIM paboThI, BOIIPOCHI K 3a4ETY, METOJAMH UCXOJISl U3 COCTOSTHUS
MOKA3aHUAM KOHTPOJIbHBIE PA0OTHI, YCTHBIE OTBETHI | 00YYaroLIerocss HA MOMEHT IPOBEPKU

14.3. MeToauueckue peKoMeHAAIMH M0 OLeHOYHBIM MaTepHAaJIaM JIsl JUI ¢ OTPAHUYEHHbIMHU
BO3MOKHOCTSIMU 3/10POBbsI 1 HHBAJIN/I0B

Jis aMil ¢ OrpaHUYEeHHBIMH BO3MOXKHOCTSIMHU 37I0POBbS M MHBAJIUIOB HPEAyCMAaTPUBACTCS J10-
cTymnHas ¢popMa NpeaoCTaBIeHUS 3aJaHUI OIIEHOYHBIX CPEJICTB, @ UMEHHO:

- B IleyaTtHo# (opme;

- B IIeYaTHO! (hopMe ¢ YBEITHUEHHBIM HIPUPTOM;

- B (hOpMeE INIEKTPOHHOI'O TIOKYMEHTA;

- METO/IOM YTEHUS ACCUCTEHTOM 3a/1aHUs BCIYX;

- IIPEJOCTABIICHUE 3a/1aHUs C UCIIOJIb30BAaHUEM CYPIONEPEBOA.

Jlunam ¢ OrpaHWYeHHBIMH BO3MOXKHOCTSIMU 3/I0POBbSI M MHBAIHIAM YBEIHMYUBACTCS BpeMs Ha
HOJI'OTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. I TakKUX 00y4aromuxcs MpeycMaTpiuBaeTcs JOCTYII -
Hast popMa MpeIoCTaBICHHS OTBETOB Ha 3a/IaHUs, @ IMEHHO:

- MUCbMEHHO Ha Oymare;

- HaOOp OTBETOB HAa KOMIIBIOTEPE;

- Ha0Op OTBETOB C UCIOJIb30BAHUEM YCIIYT ACCUCTEHTA;

- IIPE/ICTaBJICHNE OTBETOB YCTHO.

[Tponienypa ornieHHBaHUs pe3yIbTaTOB OOYYEHMS JIMIl C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 3/10pO-
Bbsl M1 MHBAIHJIOB IO JUCHIHUIUIMHE MPEITyCMaTPUBACT MPEIOCTaBIeHne HHpopManuy B popMax, aJaarnTH -
POBaHHBIX K OTPAHUYECHHUSAM HX 370POBbS U BOCIPUATHS HH(POpMALIUK:

JL1s1 JIMI ¢ HAPYIIEHUSIMH 3PeHust:

- B (hopMe INIEKTPOHHOIO IOKYMEHTA;

- B [le4aTHOU (hopMe yBETNYEHHBIM HIPUPTOM.

JList i1 ¢ HAapYLIeHUusIMH cJIyXa:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHoOU (popme.

J1s1 1ML ¢ HapyIIeHUsIMM ONIOPHO-ABUTaTeJIbHOI0 annapara:

- B (hopMe INIEKTPOHHOTO TOKYMEHTA;
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- B Ie4aTHOU hopme.
HpI/I HeO6XOI[I/IMOCTI/I JJIg JIAL € OTrpaHUYCHHBIMUA BO3MOKHOCTAMMU 34J0POBbA U UHBAJIMJ0B IIPOIC-
Jypa OLICHUBAHHS PE3Y/IbTATOB O0YUCHHUSI MOXKET IIPOBOIUTHCS B HECKOJIBKO ITAIOB.
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