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1. | Jexkuuu 18 18 | gacos
2. | JIaGopaTopHbie paGoThI 16 16 | gacos
3. | IlpakTuYeckue 3aHATHS 18 18 | gacos
4. | KypcoBoii npoext/pabora (KPC) (ayautopuas) - - 4acoB
5. | Beero aynMTOpHBIX 3aHATHI (Cymma 1-4) 52 52 | yacos
6. W3 HUX B MHTepaKTHBHOM dopme 10 10 | yacos
7. | CamocTosiTensHas pabora crynentos (CPC) 56 56 | yacos
8. | Beero (6e3 sx3amena) (Cymma 5,7) 108 108 | gacos
9. | Camocrt. pa6oTa Ha MOArOTOBKY, cAa4y 3K3aMeHa 36 36 | gacos
10, O6mas Tpy10eMKOCTh (Cymma 8,9) 144 144 | gyacos
(B 3a49€THBIX €AMHHUIAX) 4 4 | 3ET
Ok3ameH __ 5 cemecTp
Tomck 2016
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Paccmotpena u omoOpeHa Ha 3aceJaHuu Kadeapsl
nporokon Ne 71 ot « 30 » 6 2016 1|

PaGouas mporpamma coctaBieHa ¢ yderoM TtpeOoanuii DenepanpHoro I'ocynapcTBEHHOTO
00pa30BaTeIbHOTO CTaHAapTa BBICIIETO
Harpasiennto moAarotoBku 11.03.04 DnekTpoHuka M HaHOINEKTpoHUKA (KBanmdukanus (Gaxaiasp),
YTBEP)KIICHHBIN npuKazoM MuHHcTepcTBa oOpa3oBaHus U Hayku Poccuiickoir @enepanuu OT

12.03.2015 1. Ne 218.

Pabouas mporpamma yueOHON NUCIUIUIMHBI pacCCMOTPEHA W YTBEPXKACHA HA 3aceNaHuy Kadeapsl
2016 r., mpotoxon Ne 7/
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1. HEJIX U 3AJAYHU JUCTIUATTJIMHBbI

Heabto u3ydeHuss mucuuiuinHbl «HaHOdNEKTpoOHMKaY sIBIseTCS (OPMHUPOBAHHE HAYYHOH OCHOBBHI,
HEOOXOJIMMOM [T CO3JIaHUs DIIEMEHTOB, IPHOOPOB M YCTPOHCTB MUKPO- M HAHOAJICKTPOHUKH

3apaveit wusydeHus JucHUIUIMHBL «HaHOBNMEKTpOHMKa» SBISETCS M3ydeHHWE 3aKOHOB (DH3HUKH
HaHOPa3MEepPHBIX MOJTYINPOBOAHUKOBBIX CTPYKTYp AJS TOCIEIYIOIIEro MCHOIb30BaHUS MX IpU pa3paboTke U
SKCIUTyaTalliyd MPHOOPOB M YCTPOMCTB MHKPOBOJIIHOBOH, IU(PPOBOM M ONTHYECKOH AJIEKTPOHHUKH, a TAKXKE MPH
POECKTUPOBAHNUH SJIEKTPOHHBIX CXEM HA UX OCHOBE.

2. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OOII

B coorBercTBMM ¢ OCHOBHOH 00pa3oBaTeNnbHON mporpammoir mgucHuiinHa «HaHo3mekTpoHnKay
OTHOCHTCS K AUCHUIUIMHAM 0a30Boit yactu Onoka 1 (b1.B.17).

OcCHOBOI I W3yYeHUs IOUCHMIUIMHBI «HaHORJIeKTpoHUKa» SBISIOTCS Kypchl: (pH3MKa, KBaHTOBAs
MeXaHUKa, (Pu3MKa KOHACHCUPOBAHHOTO COCTOSIHHS, TBEPAOTEIbHAS 3JICKTPOHUKA.

OCHOBHBIE TTOT0KEHUS JUCHUIIIIMHBI JOJI?’KHBI 6LITL HUCIIOJI30BAaHbI B )Z[&J]I)HGfIHICM IIpu H3Yy4YCHUU
CJIICAYIOIUX AUCHUIIIIMH: KBAaHTOBAA U OIITUYCCKAA SJICKTPOHUKA, TEXHOJIOT U erMHHeBOﬁ HaHOJ3JICKTPOHUKH.

3. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA JUCHUIIJIMHBI

3.1. U3yyeHnne AUCHMIUVIMHBI HAaNpaBjJeHO Ha ¢opMupoBaHue Yy O0aKajJaBpoB CJeAYIONIHUX
KOMIIETEH I

— OIIK-2 criocoOHOCTBIO BBISBISTH €CTECTBEHHOHAYYHYIO CYIIHOCTH MPOOJIeM, BOSHUKAIOMIUX B XOJE
MpoecCHOHANBHON JIeATENPHOCTH, TPUBJIEKATh JJISI WX PEIICHUs COOTBETCTBYIOMIMH (H3UKO-
MaTeMaTU4YeCKUi ammapar;

— OIIK-7 cnoco0HOCTBIO  YYHTHIBATH  COBPEMEHHBIC  TEHJICHIMHM  PA3BUTHS  DIIEKTPOHHUKH,
W3MEPUTENHbHON W  BBIYMCIUTENBHOH TEXHHWKH, WH()OPMAIIMOHHBIX TEXHOJOTMH B  CBOEH
poh)eCCHOHATbHOMN AATEIbHOCTH;

— IK-1 cnocoOGHOCTHIO CTPOUTH MPOCTEHIINE PU3NUECKIE U MATEMAaTHIECKUE MOJICII TIPUOOPOB, CXEM,
YCTPOMCTB W YCTAHOBOK DJIICKTPOHUKA M HAHODJIEKTPOHWUKU PA3MUYHOrO (QYHKIHOHAILHOTO
Ha3HA4YeHHs, a TaKKe MCIONIb30BaTh CTAaHAAPTHBIE IPOTpaMMHBIE CPEICTBA HX KOMIIBIOTEPHOTO
MOJIETUPOBAHUSL.

3.2. B pe3yabTaTre u3yueHusi AUCHUILUINHBI 0aKAJIABP TOJIKEH:

3HATD:

— (UBKMKO-MaTeMaTHYECKUH anmapart Juls pacyera MpHOOPOB M YCTPOMCTB HAHOAICKTPOHHUKH.

— COBPEMEHHOE COCTOSIHUE U TEHAECHUMHU PA3BUTHSI HAHODJIEKTPOHUKY;

— (u3MYeCKUe TPHHIUIBI HW3MEPEHHH W COBPEMEHHYI0 HM3MEPUTENbHYI0 TEXHHKY B 00NacTH
HaHOXJIEKTPOHUKY;

— TporpaMMHBIE CPEACTBA ISl pacueTa U MOJICITUPOBAHHS IPUOOPOB U YCTPONUCTB HAHOAJICKTPOHUKH.

yMeThb:

— TPOBOAUTH PUIMKO-MATEMAaTHUECKHI pacueT MpuOOpOB H YCTPOHCTB HAHOIIEKTPOHUKH;

— TPOBOAUTH aHAIHM3 HAYYHO-TEXHHUECKOH JINTEPaTyphl B 00JIACTH HAHODJIEKTPOHHKH;

— TPOBOAUTH U3MEPEHUS TTapaMeTpoB MPHUOOPOB M YCTPOHCTB HAHODIIEKTPOHUKHY;

— TIOJIB30BAThCA MPOTPAMMHBIMH CPEJCTBAMH JUIS pacuera W MOJIEIUPOBAHMS MPHOOPOB U YCTPONCTB
HaHOBJIEKTPOHUKHU.

BJIAJETh:

— METOJWKOW pacyera MpruOOPOB M YCTPOMCTB HAHOIIEKTPOHUKH.

— (PUBHYECKUMHU MTPUHIUIIAMH paboThl MPUOOPOB U YCTPOMCTB HAHOIIEKTPOHHKH;

— METOJWKOW MPOBECHNUS U3MEPEHH TapaMeTpOB MPHOOPOB M YCTPOICTB HAHODIIEKTPOHUKHY;
— METOJWKOW pacyera U MOJETHPOBaHHUs MPHUOOPOB M YCTPOHCTB HAHODIIEKTPOHUKH;
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4. OFbEM JUCIHUATIJIMHBLI U BUJbI YYEBHON PABOThHI

OO1m1ast TpyI0EMKOCTh TUCIUIUIMHBI COCTABJISICT 4 3aYETHBIC CIMHUILIBIL.
. CemecTpbl
Bun y4eOHoii padoThI Bcero yacos 5 P
AyauTOpHBIE 3aHATHS (BCEro) 52 52
B Tom uncne: -
Jlexun 18 18
JlabopaTopHbie pabOTHI 16 16
[IpakTHyeckue 3aHATHS 18 18
CamocTrosiTesibHas pa6oTa (Bcero) 56 56
B Tom uncne: -
[IpopaboTka JIEKIIMOHHOI'0 MaTepuaa 10 10
IToaroroBka k 1ab0paToOpHBIM paboTam 10 10
BrinonHenne npakTHYecKuX 3a0aHui 10 10
BeirosiHeHue ¥ 3amyTa HHIMBHYaJIBLHOTO 33 JaHUs 10 10
IToaroroBka k KoHTpoONbHBIM paboram KP-1, KP-2 16 16
Buja npome:kyTouHo# aTTecTanium (3K3aMeH) 36 36
O0611as TPYTO0EMKOCTD, Yac 144 144
3auerssle Equnune! Tpynoemkoctu 4 4
5. COAEP) KAHUE JUCHUIIJIMHbI
5.1. Pa3znesbl AMCHMIVIMH M BUIbI 3AHATHH
: [118.],
T e =
N = § E - g ®opmupyembie
- HaunmMeHoBaHue pa3jesia I CUUIIMHBI 5 = x| 5 S| = & e KOMITETEHIIHH
n/n o EZ| ag| 9 » 7}
= 23| &l SE 3] (IIK, OIIK)
278 |z°| =
= = Q
1. | Beenenue 2 - - 2 4 OIIK-7
2. | ®usnyeckrue 0OCHOBBI HAHORJIEKTPOHUKH. 6 6 - 12 24 OIIK-7, OIIK-2
T Bl MUPOBAHHS KBAHTOBO-Pa3MEPHBIX
3 Crioco0s1 (hopMupoBa AHTOBO-pa3Mep ) i i 16 13 OIK-7
HAHOCTPYKTYP
4. | KBanToBble 3 QeKTsI 4 4 4 10 22 OIIK-2, OIIK-7
. OIlIK-2, OIIK-7,
5. | YcrpoiicTBa HAHORJIEKTPOHUKH 4 8 12 16 40 K-1
5.2. Conep:xanue pa3ieoB JMCHUMILIHHBI (110 JEeKIIUSIM)
T M | Dopmupyembl
Ne HaumeHoBanue pynoe OpMHPpYEMBIC
w/n A31e10B Conep:xaHue pa3jiejioB KOCTh KOMIEeTeHI[U!
P (uac.) (TIK, OIIK)
1. IMpeamer pucimmuvHel M ee 3agadd. OCHOBHBIE ATarlbl
HACTOPUYIECKOT BHUTHUS HaH KTPOHUKHU u
Baeene CTOPUYECKOTO pas AHORJIEKTPO 5 OIK-7
HaHOoTexHoJoruu. CBsi3b C JAPYTMMHU JUCUUIUTMHAMH. 3a1adu
Kypca.
2. KganToBoe OrpaHHYEHUE. [MonynpoBogHUKOBBIE
rer TYKTYPBHIL. BEPXPELICTKH. [TomynpoBOTHUKOBBI
Dusuieckue CeBeeI))(OCeIJ}J/eTIZIE OHe ?"efﬁqssxnz na aMid?I, E}Se O)fl eH_I:TOKe
OCHOBBI PXP - IHeP sHarp PXp ’ 6 OIIK-7
DHepreTHYecKuil CIEKTp JJIEKTPOHOB B  CBEPXpEIIETKAaX.
HAHOJJIEKTPOHUKH. o
CBolicTBa D3JIEKTPOHHOI'O Ta3a B CBEpXpelleTkax. BiusHue
KBaHTOBOpPa3MepHBIX A3((EKTOB Ha CBOICTBA BEIIECTBA.
3. | Cnoco0Osr
(hopMupoBaHust
dopmupoBaHHe KBAaHTOBBIX ToYeK. POpMUpPOBaHNE KBAHTOBBIX
KBaHTOBO- N 2 OIIK-7
MIPOBOJIOK (HUTE). POPMUPOBAHHIE KBAHTOBBIX SIM.
pa3MepHBIX
HAHOCTPYKTYP
4

CornacoBaHa Ha noprtane N2 6955




KBanToBrie
3¢ PeKThI

2D-371eKTpOHHBINA Ta3 B MarHuTHoM mnose. llenouncneHHbId u
JpoOHBIH KBaHTOBBIN 3 dekt Xomra. Dddekr Aaponora-boma.
Dddexr Ilrapka. KsantoBo-pasmepnsiii 3¢ dexr Illtapka B
TeTePOHAHOCTPYKTYpaX C KBAHTOBBIMU SIMaMH. T YHHEJbHBIH
addexr. Dpdexr Ixozedcona. KymonoBckas Orokana.
KynoHoBckass Oyiokaza ¢ OMHHUM TYHHEIBHBIM IIEPEXOJIOM.
KynoHoBckass Oyiokaza ¢ JBYMS TYHHEIBHBIMH II€PEXOJIaMHU.
CoTyHHEIMPOBAHUE.

OIIK-2, OIIK-7

VYerpoiicTBa

HaHOJ3JICKTPOHUKH

[TpuGopsl Ha pe30HAHCHOM TyHHEJIMpPOBaHWHW. JlMoxbl Ha
PE30HAHCHOM TYHHEIHPOBaHHUHU. TpaH3UCTOPHI HA PE30HAHCHOM
TyHHEJIHpPOBaHWW. Jlormyeckue »sIEMEHTHI Ha PE30HAHCHO-
TYHHEJbHBIX IpuOopax. IIpuOOpbl Ha OXHOAIEKTPOHHOM
TYHHEJIMPOBAHHU. O/IHOAJIEKTPOHHBIH TPaH3UCTOP.
OnHO27eKTpOHHBIM ~ Hacoc.  OJIHORNIEKTPOHHAs  MaMSTh.
VYcrpoiictBa Ha OCHOBE cBepxpemerok. HH]pakpacHbie
¢oronpueMHuky. CBEpPXpELIETKH B JIa3€PHBIX CTPYKTYpax.
KBanToBble KackaaHble Jsazepbl. JlaBuHHBIE (HOTOTUOIBIL.
Onrtuueckue  MOIYJATOPBL.  TpaH3UCTOPBI € BBICOKOU
nonaswkHOCTEiI0 HEMT.  O030p mporpaMMHBIX CPEICTB LIS
MOJICJTMPOBAHHSI PHOOPOB M YCTPONCTB HAHOAJIEKTPOHUKH.

OIIK-2, OTIK-7,

[IK-1

5.3. Pa3nennl

JTUCIHHUIITNHEI

H MCEKINCHUIIVIMHAPHBIC CBHA3H

(npenbiaynuMu) u odecnedyuBaeMbIMH (MOCJETYIONUMHU) TUCHHIINHAMHA

¢ o0ecnmeYnBAIOIINMHU

Ne Ne pa3nesioB JaHHOM AMCHMILVINHBI, A1 KOTOPBIX
HaunmMeHoBaHMe 00ecnieYHBAOIINX
Ne He00X0AUMO H3yYeHHe 00ecTeYBAIOIINX (MpeAbIAYy1IHX)
(mpenbIayux) U odecne4nBaeMbIX
n/n M o0ecnieyuBaeMbIX (MOCJEeYIOMMX) THCIUIITHH
(mocyaexyromux) TUCHUILIAH
1 [ 2 | 3 4 | 5
IIpenmecTByomue JMCHUNIMHBI
1. | ¢usmka + + + + +
2. | KBaHTOBas MeXaHHUKa + + + + +
3. | ¢usmka KOHIEHCHMPOBAHHOTO COCTOSIHUS + + + +
4. | TBepHoOTEIbHAS AIEKTPOHHUKA + + +
Iocaexywmme 1MCUMNIMHBI
1. KBAHTOBAs 1 ONTHYECKAasl DJICKTPOHUKA + + + +
2. | TexHONOrus KPeMHUEBON HAHO3IEKTPOHUKU + + +

5.4. CooTBeTcTBHE KOMIETeHIMI, (P)OPMUPYeMbIX NPH M3YYEeHMHU AUCHHUILUIMHBI, H BHI0B

3aHATHH
MepeueHnb Buabl 3ansaTmii
N ®opMBbI KOHTPOJIS
KOMTIeTeHITU 3 JIP CPC
OIK-2 + + + 3amuTa HHAUBUAYAJIBLHOTO 3aJaHus. PaboTa Ha MPaKTHYIECKUX
3aHATHAX. Pemenne 3a1a4 y mocku. OICHKA 32 KOHTPOJIBHYIO paboTy.
[POC Ha JIEKIIUSIX. WTa UHIUBH BHOT HUSL. HK
OIK-7 + + + Orpoc Ha JIeKIT 3amuTa UHAUBUYaJIBLHOTO 3a/1a OreHka 3a
KOHTPOJIbHYIO padoTy.
K-1 + + Jomyck k mabopaTopHBIM padoTaM. 3alluTa OTYETOB IO JTaOOPaTOPHBIM
paboram.

6. METObI 1 ®OPMbI OPTAHU3ALIUU OB YUYEHUSA
TexHO0JIOrMH HHTEPAKTHUBHOI'0 00y4YeHHsl IPH pa3HbIX (hopMax 3aHATHI B Yacax
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Paboma 6 manvix epynnax 4 4
Memoo npoexmos 4 4
Jucxyccus 2 2
WToro MHTEpaKTUBHBIX 3aHATUN 2 4 4 10
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7. JABOPATOPHBIN IPAKTUKYM
N Ne paznena TemaTnka J1a0opaTOPHBIX padoT erfqll)c);nc?b Kommerernuuu
n/n | JMCHUNJIMHBI paTop P (uac.) MK, OIIK
1. 4 TyHHenbHbIH 3¢ ekt 4 OIIK-2, OIIK-7,
IK-1
2. 5 UccnenoBanue xapakrepuctuk HEMT - Tpan3uctopa 4 OHK-1_2[i<(_)lHK-7,
3 5 HccnenoBanue cBeroauonos Ha ocHoe J[I'C 4 OHK-1_2[i<(_)lHK-7,
4. 5 Monenuposanue xapaktepuctuk HEMT - Tpansucropa 4 OHKi_zli((_)anJ’
8. IPAKTUYECKHUE 3AHATUSA (CEMHUHAPBI)
Ne | Nepasmena . Tpyno- Komnerenuun
TemMaTHKa NPaKTHYECKHAX 3aHATHIA €MKOCTh
n/m | AUCHUIIHHBI (uac.) MK, OIIK
1. ) KBaHTOBOE OrpaHryeHne. JHEPreTHIECKUE AUarPaMMBbI ) OIK-2
CBEPXPEIIETOK
7 ) [MonynpoBoJHUKOBBIE TeTEPOCTYKTYpbI. CBEpPXpEIEeTKH. 4 OIK-2
[TonynpoBOTHUKOBBIE CBEPXPELIETKH.
2D-371eKTpOHHBIN a3 B MAarHUTHOM noe. L{enouncnenHsiii u
3 4 JpOOHBIH KBaHTOBBIH AP ekt Xomra. TyHHenbHbIN 3 deKT. 2 OIIK-2
Dddexr JIxozedcona
Kynonosckas 6nokana. KyinoHoBckast 6510kaia ¢ oHUM
4, 4 TYHHEJIBHBIM TiepexoaoM. KyimoHoBckas 010kaaa ¢ AByMs 2 OIIK-2
TYHHEJILHBIMHU TIEPEX OJTaMU
5 5 HNudpakpacubie GotonpueMHUKH. KBaHTOBBIC KaCKaHbIC 5 OIK-2
JIa3€pBhl.
6. 5 OHOAIEKTPOHHBINA TPAH3UCTOP 2 OI1K-2
7. 2 KP-1. OCHOBBI HAHORJIEKTPOHUKH 2 OI1K-2
8. 4,5 KP-2. KBanToBble 3¢ pextsl. [IprnOopbl HAHOIIETKPOHUKH. 2 OI1K-2
9. CAMOCTOSATEJBHASA PABOTA
Ne Ne paznena TemMaTHKa CaMOCTOATEJIHLHON PadoOTHI Tpyno- Komnerenuun Kontpoas
€MKOCTh BBINIOJIHEHUSI
n/n | JHCHHUILIAHBI (Oemanuzayus) IIK, OIIK
(uac.) padoThI
1. 1-5 IIpopaboTKa JIEKIIMOHHOI0 MaTepraa 10 OIIK-7 Orpoc Ha JEKIMIX
OT4eTsl Mo
2. 2-5 BeinonHeHne mpakTUYecKUX 3aHATUI 10 OIIK-2 NIPaKTUYECKUM
paboram
3 2.4,5 [IpopaboTka JIEKIIMOHHOT'0 MaTepraia mpu 16 OIIK-7, OTIK-2 Pe3ynbTaTh
MIOATOTOBKE K KOHTPOJIBHBIM paboTam KOHTPOJIbHBIX padoT
OTt4eTsl Mo
4 4,5 BeimonHenre W 3amuTa  J1a00paTOPHBIX 10 OIIK-7, OIIK-2, 11a60paTOpHBIM
pabot IIK-1
paboram
BrInonHeHHEe ¥ 3al1UTa HHIWBHIYaTIHbHOTO 3amura
5. 2,4,5 10 OIIK-7, OIIK-2 WHJMBHU1YaJIbHOTO
3a/1aHuA
3a/laHus
10. IPUMEPHAS TEMATUKA KYPCOBBIX ITPOEKTOB (PABOT)
HE IIPETYCMOTPEHO
6
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11. PEUTHHIT'OBASI CHCTEMA JIJIsSI OIEHKH YCIHEBAEMOCTH CTYJIEHTOB

Tabauua 11.1. BanabHbIe OLEHKH A1 3JIEMEHTOB KOHTPOJIS

MakcuMaJIbHBII . MakcuMaJIbHBIIH
MakcuMaJIbHBII
Dj1eMeHTbI 0as1 Ha 1-y10 KT 0aJu1 32 mepuon Bcero 3a
4yeOHOM 1eATeJIbHOCTH ¢ HavyaJja 0a1 32 mepuo mexny 2KT u na ceMecTp
y mexay 1KT u 2KT
ceMecTpa KOHEIl ceMecTpa
Beimonuenue u 3anmra 10 10 20
WHIIMBHJYaJILHOTO 33 JaHUs
KoHTponbHbIe paboThI 10 10 20
3amuTa 71a00paTOpHBIX PadoT 10 10 20
OT4eTsl 0 NPAKTHYECKUM 3aHITUAM 5 10 5 20
KoMnoHeHT cBOeBpeMEHHOCTH 10 10
Iocemenue 3aHsaTuit 10 10
HToro makcumym 3a nepmon: 25 40 35 100
Hapacraomum uTorom 25 65 100 100

Tab6umua 11.2. [lepecyer 6a/1710B B OLIeHKH 32 KOHTPOJIbHbIE TOYKH

Bajjibl Ha 1aTy KOHTPOJIbHOH TOYKH Onenka
> 90 % ot MakcuMasIbHOM cCyMMBbI OayuioB Ha naty KT 5
Ot 70% 1o 89% ot MakcuMasbHON cyMMBbI OasioB Ha naty KT 4
Ot 60% 110 69% oT MakcuMabHOH cyMMBI OaisioB Ha naty KT 3
< 60 % oT MakcUMaNbHOI cymMmMBbI OaioB Ha gaty KT 2

Tab6smua 11.3. [lepecuer cyMMbl 6a/J10B B TPAAMIMOHHYIO M MEKIYHAPOIHYIO OLIEHKY

Ouenxa (F'OC) Hrorosasi cymma 63.11.11?13, YYHTBHIBAET YCHENHO Ouenxa (ECTS)
CIAHHBII JK3aMeH
5 (omM4HO) (3a4YTEHO) 90 — 100 A (OTIIMYHO)
85 -89 B (oueHs xoporo)
4 (xopomo) 75 - 84 C (xoporiio)
(3auTeHo) 70—74
— D
3 (YAOBJIETBOPUTEIHHO) 65— 69 (ynoszeTsopHTEIIBHO)
(3a4TeHo) 60 — 64 E (mocpencTBeHHO)
2 (HEYOBIICTBOPHTEIILHO), Huxe 60 6as1oB F (HeymoBIETBOPHUTEIBHO)
(He 3a4TeHO)

TemaTuka MHANBUAYATbHBIX 321AHUI

Tema WHIMBHIYaTbHOTO 3aaHUS:

Pacuem ycmpoiicme nanosnekmponuxu

BapuanTsl npuBeieHbI B yueOHO-METOIUIECKOM TTOCOOuH (11.5).

TemaTuka KOHTPOJIbHBIX pa60T:

Tema koHTponabHOW paboTel No 1: @usuueckue ochosvi nanosrexmponuxu (Pazmen 2 paboueit
nporpaMMel). BapraHTbl KOHTPOJIBHOM paboThl MPUBEAEHBI B YIeOHO-METOAHnYECKOM mocobuu (1m.2.1 — m.2.4).

Tema koHTpoONIBHOM paboThl Ne 2: Keanmosvie aghghexmul. Ycempoticmea nanoanekmponuku (Paznenst 4-5

paboueii mporpaMmMbl). BapuaHThl KOHTPOJILHOM PabOTHI MIPUBEICHBI B y4eOHO-METOINYECKOM rmocoouu (1. 2.5
-1m.2.12).
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VY4eOHO-METOIMYeCKOe IMOCOOHME CcolepXKaT BapUaHThl 3aJlaHWi  JUIi  KOHTPOJNBHBIX —paboT
MHJUBHIYAJIBHBIX 3afaHuid. JlI1 CcaMOCTOSTENBHOIO HW3Y4YEHHUS PEKOMEHIYETCSl CIMCOK JIMTEpaTyphl
MIPUBOAATCA CIIPAaBOYHBIC MaTCpUAJIbI.

BOl'lpOCbI AJIsl IIOATOTOBKHU K 9K3aMEHY .

el

b

10.
11.
12.
13.
14.
15.
16.
17.

18.
19.
20.
21.
22.
23.
24.
25.
26.
27.

28.
29.

30.

Bonna Jle bpoiing. KBantoBoe orpannuenue. KBaHTOBBIE TUIIEHKH.

Bonna Jle bpoiinsa. KBantoBoe orpanndenue. KBaHToBbIe TOUKH.

Bonna Jle bpoiinsa. KBantoBoe orpanndenue. KBanToBbie MIHYPHI.

I'erepocTpykTypbl. DHepreruyeckas auarpamma JI'C. OcHOBHBIE TpeOOBaHUS, IPEIBABIISIEMbIC K
reTepoCTPYKTypaM. MeTobl H3TOTOBIICHHS T'€TEPOCTPYKTYD.

CaepxpelieTki. DHepreTHiecKue TuarpaMMbl CBepXpenieTok. MUHH30HBI.

CaepxpelieTki. DHEpreTHIeCKIe TrarpaMMbl cBepxperierok. CBONCTBO JIEKTPOHOB B
CBEpXpEIETKAX.

Bannmucruyeckuit Tpancnopt. KBant conporusienus. KBanT npoBoauMocTH.

CriocoObl (hopMHUPOBAHUS KBAHTOBOPA3MEPHBIX CTPYKTYp. DopMUpoBaHIe KBAHTOBBIX TOUYEK.
CriocoObl (hopMHPOBAHUS KBAHTOBOPA3MEPHBIX CTPYKTYp. PopMHpOBaHUE KBAHTOBBIX IPOBOJIOK.
CriocoObl (hopMHPOBAHUS KBAHTOBOPA3MEPHBIX CTPYKTYp. POopMHpOBaHNE KBAHTOBBIX IICHOK.
JIByMEpHBII 2JIEKTPOHHBIN a3 B MArHUTHOM Iosie. Y poBHHU Jlanaay.

Lenounciennblit u apodHkIi 3¢ dext Xomia.

Od¢exr Utapka. Iddexr LTapka B rerepocTpykTypax ¢ KBAHTOBBIMH SIMaMH.

Tynuenbusit ¢ dexr. Koaddunpment npospaunoctu 6aprepa. Pe3oHaHCHBINM TYHHETbHBIH P HEKT.
Addexr dxo3edcona. [IpakTrueckoe npumenenue 3¢ dexra J303edcona.

Kynonosckast 6mokana. KynoHoBckast 6J1okaja ¢ OJHUM TYHHEIBHBIM IIEPEX0JIOM.

Kynonosckast 6iokana. KymoHoBckast 0J1okaja ¢ AByMs TYHHEITBHBIMH ITEPEX0IaMH OIMHAKOBOH
MPO3PaYHOCTH.

Kynonosckast 6iokana. KymonoBckast 0yiokazia ¢ JByMsI TYHHEIIbHBIMU ITEPEX0IaMU Pa3IHYHOM
MPO3PaYHOCTH.

CorynnenupoBanue. [ ne nHabmonaercs. [TpudauHsL

Pe3onancHo TynHenbHBIN auon. KoHcTpykius. DHeprerudeckas nuarpamma. [Tpuamnmn padotsl. BAX.

Pe3onancHo TynHenbHBIN TpaH3uctop. Konerpykmust. [puanmn padoter. BAX.
OnHOoAMEeKTPOHHBIH TpaH3ucTop. KoHcTpykius. DHeprerudeckas auarpamma. [IpuHimm padoTs.
[lepenaTounbie 1 BRIXOAHBIE XapaKTEPUCTUKH.

HEMT tpanzucropsl. Korcrpykuuu pHEMT tpansucropos. [Ipuniun padotsl. [lepenarounsie u
BBIXO/IHbIE XapakTtepucTtuku. [Ipumenenue.

HEMT tpanzucropsl. Korcrpykuun mHEMT tpansuctopos. [Ipuniun pabdotsl. [lepenarounslie u
BBIXO/IHbIE XapakTepucTtuku. [Ipumenenue.

Cseronuons! u na3epsl Ha ocHoBe [{I'C. Konctpyknus. Dueprerudeckas auarpamma. [lpuHiun
pabotel. OcHOBHBIE XapakTepucTHKH. [IpuMenenue.

Ceeroanonsl 1 nasepsl Ha ocHoBe [II'C u kBaHTOBBIX Touek. KoncTpykuuu. [TpuHium paboTs!.
JlocTOMHCTBA ¥ HEIOCTATKH.

KBanToBbIe KackaaHbie 1azepbl. KoHCTpyKIHs. JHepreTrueckas quarpamma. [IpuHIun paboTsl.
[Ipumenenue.

UK-dporonpuemnanku. KoncTpyknus. DHeprerndeckas auarpamma. [IpuHnun padotsr. [Ipumenenwe.
Onrtryeckue Mmonynstopbl. Koncrpyknus. JHepreruueckast quarpamma. [IpuHImn paboTs.
[Ipumenenue.

JlaBunHbIe GoToanonsl. KoHcTpyknus. DHeprerndeckas auarpamma. [Ipuanun padotsl. [Ipumenenue.
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12. YYHEBHO-METOIUYECKOE n NHO®OPMAIIMOHHOE OBECIIEYEHUE
JAUCHUITIINHBI

12.1 OcroBHas JHTEpaTypa

12.1.1. bopucenko B. E. HamosnekTponuka: yuebHoe nocobue mis Bys3oe / B. E. Bopucenko, A. NU.
Bopobrera, E. A. Vrkuna. - M. : BHUHOM. Jlaboparopus 3naumii, 2012. - 224 c. - ISBN 978-5-94774-914-4
(81)

12.1.2 Tposn ILE. HaHodmexrpommka: yueGHoe mocoGue / ILE. Tposn, IO.B. Caxapos. -
MunucTepcTBO 00pa3oBanus M HaykH Poccuiickoit @enepaun, I'ocynapcTeennas koprnopauus "Poccuiickas
KOpropauys —HaHOTEXHONOTMH", TOMCKMH roCyJapCTBEHHEIA yHHBEPCHTET CHCTEM YIpAaBICHHS U
pannosnekTpoHuku. — Tomck: TYCVYP, 2010. — 88 ¢. (15)

12.2 TononnATebHAS JATEPATypa

12.2.1. Yaruerun 10.A. HaHOTEeXHOIOTHA B 3JeKTPOHHKE: Mouorpadus / H. . Boprapar [u ap.] ;
pen. 0. A. Yannbirun ; MOCKOBCKHI rocyaapcTBEHHBIN UHCTUTYT 3JIEKTPOHHOW TeXHUKHM. - M. : Texnocdepa,
2005. - 446 c. - ISBN 5-94836-059-8 (20)

12.2.2. Jlparynos B.II.  OCHOBBI HAHO3JIEKTPOHHKH: y4ebHoe mocobue i By3os / B. I1. JIparyHos,
W. I'. HeussectHslif, B. A. I'punuus. - M. : ®usMaTkHuTa ; M. : Jloroc ; M. : YHuBepcurerckas kuura, 2006. -
494 c. - ISBN 5-98704-054-X. - ISBN 5-89155-149-7 (32).

12.2.3. Hesomuu B.K. 30HmOBBIE HAHOTEXHONOrHH B anekrponake / B.K. Hesomma. — M.:
Texnocdepa, 2005. — 147 [5] c. (9)

12.2.4. HanoTeXHOIOrHH B NOJyHpPOBOIHHKOBOI dekTponnKe: KoslextuBHas Mosorpadus /
Poccuiickas Axanemust Hayk, Cubupckoe ornenenue, MHCTUTYT Gusuky mosynpoBoaHukoB; pex. A.JL Acees.
— HoBocubupck: Uznarenscteo CO PAH, 2004. — 367 [1]c. (10)

12.2.5. dnexrponuka: YueGHoe mocobue s By30oB / A.A. Illyka; pen. A.C. Curos. — CII6.: BXB-
I[Tetep6ypr, 2006. — 799 c. (3)

12.3 Yuedno-MeToqn9ecKHE MOCOGHS | nporpamMMHoe odecnedenne

12.3.1. Tposu ILE. Hamo3/1eKTpoOHHKA: YuebHo-MeTOOMYECKOE TOCOGHE M MOcoBHe 1Mo
caMocCToATeNbHON pabote mng BY3os / ILE. TposH, 1O.B. CaxapoB. uzn-so Tomckumit rOCYyapCTBEHHBI
YHUBCPCHUTET CHCTEM YIPABICHUA M PaJUOdIEKTpoHHKH, 2015. — 20 ¢ — [smexTpoHHEIN pecype]. —
http://miel.tusur.ru/index.php?option=com_content&view=article&id=238 - np. FRAL.

12.1.2. Tposu TLE. HanoasiekTpornKa: Y4eGHO-METOIIIECKOE OCOGHE 1o 71abopaTopHBIM paboTaM /
ILE. Tposn, ¥O.B. Caxapos. — Tomck: U3a-Bo ToMCK. roc. YH-Ta CHCTEM YTIP. H PaJOIeKTPOHHKH, 2010. — 52
C. — [anexTpoHHBIit pecypc]. — http://miel.tusur.ru/index.php?option=com content&view=article&id=238

13. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE ANCHUTLIIAHBI

B cBsf3M ¢ GOJBIIUM KOJNMYECTBOM rpaduIeckoro Marepuana u PUCYHKOB IO NaHHON NUCLMILIAHE
JICKUHMOHHDIC 3aHATUA CIEAYET NPOBOAUTH C HPHUMEHEHHEM IIPOEKTOpa M KOMIIBIOTEPA M OOECHeunBaTh
ClymaTenedl pa3sfaTO4YHBIM MaTEPHAIOM. Koncnektupopanve cTymeHTamu  neKIHOHHOrO MaTepuaia
00s3aTeNBHO.

IlpakTideckue 3amstus —cremyer IIPOBOAWTE B KOMIIBIOTEPHOM KIIACCE€ C  HCIOIB30BAHHEM
MaTeMaTHYECKOro MaKeTa.

JlabopaTopHble paGoThI IPOBOAATCS 11O TPaJULMOHHOM METOMKE B CIICLMATM3HPOBAHHOMN J1abopaTopHO
ayauropud kad. @3. JIomycKk K BBIMOIHEHHIO NabopaTopHBIX paboT CTyaeHT NIOJIyYaeT MOCJe IMOMyYEHHS
COOTBETCTBYIOIIETO HHCTPYKTAXKA 110 TEXHUKE GE30MaCHOCTH.
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1 Bseagenue

®onp oueHouHbix cpeacts (POC) sBrsgercs NpUIIOKEHUEM K pabouelt mporpaMMme JUCHUILIMHBI
«HaHoanmekTpoHMKay U IpesICTaBIseT cO00 COBOKYITHOCTh KOHTPOJIbHO-U3MEPUTEIbHBIX MAaTEPUAIIOB
(TumoBBIe 3amayu (3aJaHMs), KOHTPOJIbHBIE Pa0OTHI, TECTHI W JIP.) U METOJIOB MX HMCIOJIb30BAHUS,
MpeIHa3HAYEHHBIX JJIS U3MEpPEHUs YpPOBHS JOCTH)KEHMSI CTYIEHTOM YCTAaHOBJICHHBIX DPE3yJIbTaTOB

00y4eHHS.

®OC no puctumnuHe «HaHO3IeKTPOHNKa» UCTI0JIb3YeTCS MPU MPOBEACHUN TEKYIIIETO KOHTPOJIS

YCIIEBAEMOCTH U TPOMEKYTOUYHOM aTTECTAllMU CTYAEHTOB.

[IepeueHnb 3akperyieHHBIX 3a OUCHUILIMHON «HaHORIEeKTpOHHMKa» KOMIIETCHIIMHA MNPUBEIEH B

Tadoaune 1.

Tabonuna 1 — Ilepeyenb 3akpenieHHBIX 3a TUCUUIIMHON KOMIIETeHIU

Kona DopMyJIMPOBKA KOMIIETEHIIMU

OTanbl (l)OpMHpOBaHI/Iﬂ KOMIICTCHIIUHU

CnocoOHOCTBIO BBISBIISATH
€CTECTBEHHOHAYYHYIO CYITHOCTh
po6JIeM, BOZHUKAIOIIUX B XOJI€
OIIK-2 pohecCHOHATBHOM IeATeTLHOCTH,
MIPUBJIEKATH JIJIS1 UX PEIICHUS
COOTBETCTBYIOIUN (hU3HKO-
MaTeMaTUYECKU anmnapar

3HaTh PU3MKO-MaTeMaTHYECKUIl anmnapar
Ui pacueTra NpubopoB U YCTPOHCTB
HaHOXJIEKTPOHUKH.

YMmeTb 1poBOAUTH (HU3HKO-
MaTeMaTH4eCKHUi pacuer nprubopoB U
YCTPOMCTB HAHOAJIEKTPOHUKH.

Baagers MeToiuko# pacueta npuboOpoB u
YCTPOMCTB HAHOAJIEKTPOHUKHU

CriocoOHOCTHIO YUUTHIBATh
COBPEMEHHBIC TCHICHIINH Pa3BUTHS
AJIEKTPOHUKH, U3MEPHUTEIHLHOM 1
OIIK-7 BBIYHCIUTCILHON TCXHUKH,
WH()OPMAMOHHBIX TEXHOJIOTHH B
cBOEH MpodecCHOHATTBHON
JESITCIILHOCTH

3HaTh COBPEMEHHOE COCTOSTHUE U
TEHJICHIIMM Pa3BUTHS HAHOIJIEKTPOHUKHU.
Pu3nyecKue TPUHIUIBI NU3MEPEHUN 1
COBPEMEHHYIO U3MEPUTEIbHYIO TEXHUKY B
00JacTH HaHOZJIEKTPOHUKH.

YMeTb IpoBOAUTH aHAIU3 HAYYHO-
TEXHUYECKOH JIUTEepaTypbl B 00JaCTH
HaHOXJIEKTPOHUKH. [IpoBOIUTH U3MepeHus
apaMeTpoB MpUOOPOB U YCTPOUCTB
HAHOXJIETPOHUKHU.

Baaners hu3ndecKuMH NMPUHITATIAMHA
paboThl MPUOOPOB U YCTPOUCTB
HAHOXJIEKTPOHUKHU. MeToaANKOM
MIPOBEJICHUS] U3MEPEHUI TapaMeTpoB
pruOOPOB U YCTPONUCTB HAHOIJIEKTPOUKH.

CriocoOHOCTBIO CTPOUTD MIPOCTENIIINE
(1)I/I3I/I‘-ICCKI/IG U MaT€MaTHU4Y€CKHUe
MOJeNu NpUbOPOB, CXEM, YCTPOMUCTB U
YCTAaHOBOK 3JICKTPOHUKHU U

IK-1 HaHOXJIEKTPOHUKU PA3IUYHOIO
(GYHKIIMOHAJIBLHOTO Ha3HAUEHUS, a
TAKXXC MCIIOJIb30BATh CTAaHAAPTHBLIC
IIpOrpaMMHBIE CPENCTBA UX
KOMIBIOTEPHOTO MOJICITUPOBAHHSL.

3HaTh IPOrpaMMHBIE CPEACTBA IS
pacuera ¥ MOJEIUPOBaHUS IPUOOPOB U
YCTPOMCTB HAHOAJIEKTPOHUKHU.

YMeTh N0J1b30BaThCsl IPOrPAMMHBIMHU
CpeIcTBaMu I pacyeTa u
MOJENTMPOBaHUS TPUOOPOB U YCTPONCTB
HaHODJIEKTPOHHKHU.

Baaners MeToaukoi pacuera u
MOJENUpPOBaHUs TPUOOPOB U YCTPOHCTB
HaHODJIEKTPOHHKH.
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2  Peamm3anus koMnereHLHH

2.1. Komnemenyusa OIIK-2

OIIK-2: CriocoOHOCTBIO BBIABIIATH €CTECTBEHHOHAYUYHYIO CYIIHOCTh MPOOJIeM, BOSHUKAIOLIUX B X0O/I€
podeccHOHATIbHON JeSITeNIbHOCTH, TPUBJIEKAaTh I HMX PEIIeHHUS COOTBETCTBYIOIIUN (PU3UKO-
MaTeMaTHYECKUN amnmnapar.

Jlist  dopmMupoBaHUST KOMIETEHIIMM HEOOXOIMMO OCYIIECTBUTH PsII  ATAmoOB. JTaIllbl
(dbopMHUpOBaHUS KOMIIETEHIIUH, NPUMEHSEMbIE JJIl 3TOr0 BUJbI 3aHATUN U MCIOJb3yEeMbIE CPEICTBa
OLICHUBAHHUS MIPEACTaBICHbI B Tabauue 2.1

Tabauna 2.1- Iransl popmupoBanus komnereHunu OIIK-2 u ncnonb3yemble cpeacTBa

OLleHUBAHMSI
1. CocraB 3HaTh YmeTh Baanernb
YMeTh IIPOBOINUTH
3HaTh pusmko- POBOA o o
. ¢uszuko-maTeMarnueckuii | Biagers MeToaukoin
MaTeMaTHYCCKUU
Conepxanue pacdet mpuOOpoB U pacdeta mpuOOpPOB U
ammapar JIJIs pacdera N .
ITaNoB . YCTPOWCTB YCTPOWCTB
pruOOPOB U YCTPONCTB
HaHOAJICKTPOHHUKHU HaHOAJICKTPOHHUKHU
HaHOAJICKTPOHHUKHU
Jlexinmy;
[IpakTueckue 3aHATHS; [IpakTueckue 3aHATHS;
.. | IIpakTuueckue 3aHATHS;
Bunaspl 3anaTHii NupuBunyanbHbIe NupuBunyanbHbIe
NunuBunyanbHbIe
3aJaHus 3aJaHus
3aJaHuUs
KoHnTponbHabie paboThl;
Tecthr: KoHnTponbHabie paboThl; KoHnTponbHubie paboThl;
b
3amura 3amura
Hcnoab3yembl | 3amura
WHIMBHUIyaIHbHBIX WHIMBHUIyaIHbHBIX
e cpelacTBa WHIUBHUIYyaIbHBIX M M
M 3aJaHUM; 3aJaHUM;
OlLleHUBaHMSI 3aJaHUM;
Bremmoanenue Bremmoanenue
Bremmoanenue o o
. MPAKTUYECKUX 3aHATUI MPAKTUYECKUX 3aHATUI
MPAKTUYECKUX 3aHATUI

2.2.Komnemenuyusn OIIK-7

OIIK-7: CnocoOHOCTbIO  YYHMTHIBATH COBPEMEHHBIE TEHICHLIMHM  Pa3BUTHSA  AJIEKTPOHHKH,
U3MEpPUTENbHON U BBIUMCIMTEIBHOW TEXHUKH, HWH(GOPMALMOHHBIX TEXHOJOTMH B  CBOEH
po¢eCcCHOHATBHOM IeATETLHOCTH.

Jist  dopmMupoBaHUST KOMIETEHIIMM HEOOXOJMMO OCYIIECTBUTH PsII  JTAmoOB. JTaIllbl
(dbopMHUpOBaHHST KOMIIETEHIIUH, NMPUMEHSIEMbIE JJIs 3TOr0 BUJbI 3aHATUN U MCIOJIb3yEeMbIE CPEICTBA

12
CornacoBaHa Ha noprtane N2 6955



OLICHUBAHHUS MIPEACTABICHBI B Ta0auue 2.2

Tabauua 2.2 — Iransl popmupoBanus komnerenuun OIIK-7 u ucnosnlyemble cpeacraa

OIleHUBAHMS
2. Cocras 3nathb Ymerb Baanern
3HaTh COBPEMEHHOE
YMerb IpOBOIUTH
COCTOSTHUE W TCHICHIINH Baaners puszndeckumu
aHaJIN3 HAYYHO-
pa3BHTHSA . MIPUHIUIIAMHA PaOOTHI
TEXHHYECKOH .
HaHOXJICKTPOHUKH. prOOPOB U YCTPOUCTB
JTUTEpaTyphl B 00JIaCTH
Conep:kanue duznyecKue MPUHITATIBI HaHOXJICKTPOHUKH.
. HAHOXJICKTPOHUKH. .
ITANoB HU3MEpeHUN 1 MeToIuKoi IPOBEICHUS

[IpoBoauTH N3MEpEHNS

COBPEMEHHYIO U3MepeHul napaMeTpoB
rapaMmeTpoB NpuOOPOB U "

U3MEPUTENbHYIO CTDOIHCTE pruOOPOB U YCTPONCTB

TEXHUKY B 00J1aCTH yerp HAHOXJIEKTPOHUKH.
HaHOXJIEKTPOHUKH.

HaHOXJIEKTPOHUKH.

Jlexuuu; [IpakTHueckue 3aHATHS;

T — [Ipaktuyeckue 3austusi; | Jlaboparopusie padoter; | IIpakTHyeckue 3aHATHUS;
NunuBunyanbHbIe NunuBunyanbHbIe JlaGoparopHbie pabOTHI;
3aJlaHus; 3aJlaHus;

KoHnTponbHbie paboThl;
Tectsr;

KoHnTponbHabie paboThl;
Brinosnenue
71a00paTOPHBIX pabOT U

Brinosgaenue

Hcnoab3yembie | 3amura 71a00paTOPHBIX paboT K
3aIUTa OTYETOB;
cpeacraa WHIWBUAYAIILHBIX 3alruTa OTYETOB,;
M NHnuBunyanbHble
OLlCHUBAHUSA 3a/1aHNM; S 3ammTa IpaKTHIECKUX
; .
Brinosnnenue 3aHITAN
. 3amura IpakTHUYECKUX
MPAKTUYECKUX 3aHATUI .
3aHATUN
2.3.Komnemenuusn I1K-1

IIK-1: CnocoOGHOCTRIO CTPOUTH MpocTeiine (U3nyecKue U MaTeMaTH4YeCKHEe MOJETH NpUOOpPOB,
CXEM, YCTPOMCTB M YCTAaHOBOK JJIEKTPOHMKH M HAHOXJIEKTPOHUKH PA3IUYHOTO (YHKIIMOHAIBLHOTO
Ha3HAYeHMs, a TaKXKE HCIO0JIb30BaTh CTAaHIAPTHBIE IMPOTrPaMMHbBIE CPEICTBA MX KOMIIBIOTEPHOTO
MOJEIUPOBAHUS.

Jist  dopmMupoBaHUST KOMIETEHIIMM HEOOXOAMMO OCYIIECTBUTH PsII  JTAmoOB. JTarllbl
(dbopMHUpOBaHHS KOMIIETEHIIUH, NPUMEHSEMbIE JJIl 3TOr0 BUJbI 3aHATUN U MCIOJb3yEeMbIE CPEACTBa
OLICHUBAHHUS MIPEACTABICHBI B Tabauue 2.3.

Tabauna 2.3 — Iransl popmupoBanus komnerenuun [IK-1 u ncnonb3zyemsble cpeacrsa
OLICHUBAHUS

3. Cocras 3HaThH YmMmeTh Baagern
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3HaTh IpOrpaMMHbIE

YMeTh n0J1630BaThCA
IPOTrPaMMHBIMHA

Baagerns MeToInKOIM

CpEICTBa JJIsl pacyeTa U | CpeACcTBaMM JJIs pacyeTra | pacdera u
Conepxanue
S TALIOB MOJEIUPOBAHUS Y MOJIETHUPOBAHUS MOJEIUPOBAHUS

pruOOPOB U YCTPONCTB pruOOPOB U YCTPONCTB pruOOPOB U YCTPONCTB
HAHOXJIEKTPOHUKH. HAHOXJIEKTPOHUKH. HaHOXJIEKTPOHUKH.
Jlexuuu; [IpakTHueckue 3aHATHS;

T — [IpakTnueckue 3ansatusi; | Jlaboparopubie pabotel; | IIpakThueckue 3aHATHSA;
NunuBunyanbHbIe NunuBunyanbHbIe JlaGoparopHbie pabOTHI;
3aJlaHus; 3aJlaHus;

Hcnoub3yemble
cpeacTsa
OlLleHUBAHMS

KoHnTponbsHbie paboThl;
Tectsr;

3ammuTa
WHIMBHUIYyaTHHBIX
3aJJaHUH;

Brinosnnenue
MPAaKTUYECKUX 3aHATUI

KoHnTponbHabie paboThl;
Brinosnenue
1a00paTOPHBIX pabOT U
3alUTa OTYETOB;
NunuBunyanbHbIe
3a/IaHuUS;

3amura IpakTHYECKUX
3aHATHI

Brinosnenue
1a00paTOPHBIX pabOT U
3alUTa OTYETOB;
3amura IpakTHYECKUX
3aHITHMN

3 Ouenka KoMHneTeHI U

3.1.Komnemenuua OIIK-2

OIIK-2: CriocoOHOCTBIO BBISBIIATH €CTECTBEHHOHAYYHYIO CYIIHOCTh MPOOJIeM, BOSHUKAIOLIUX B X0OJI€
podeccHOHATIbHON JeSITEIbHOCTH, IPHUBJIEKaTh s HUX pEIIeHUs COOTBETCTBYIOLIUN (PU3UKO-
MaTeMaTHYECKUI anmnapar.
OO11ue xapakTepUCTUKU MTOKa3aTeNell 1 KpUTepUeB OLEHUBAaHUS KOMIIETEHIIMHU 10 3TanaM MpUBEIeHbI

B Taoaune 3.1.

Tab6umuna 3.1 — O0mme xapakTepUCTHKY OKa3aTe/Iell 1 KPpUTepHeB OLCHUBAHUSA KOMIIETEHIHH

1o 3Tanam

IMoka3zareau u
KpUTEpHUu

3HaThH

YMmernb

Baanern

CornacoBaHa Ha noprtane N2 6955
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OT1au4YHO (BBICOKMA
YPOBEHb)

Obnanaer
(hakTHYEeCKUMU 1
TEOPETHUECKIMH

3HaHUSIMU B IIpeJesiax

n3y4yaeMoi o0iactu ¢

MOHWMaHUEM TPaHHII
MPUMEHUMOCTH

O06namaer qramma3oHOM

MPaKTUYECKUX
YMEHHH, TpeOyeMbIX
U1 pa3BUTHUS TBOP-
YECKUX PELICHHU,
abcTparupoBaHus
npooieM

Kontpommpyer padory,
MIPOBOJIUT OIICHKY,
COBEPILIEHCTBYET
NercTBUS paboThI

Xopomo (0azoBblii

3Haet (akrsl,
MIPUHIIMIIBI, IIPOTICCCHI,
0oOIIIME TIOHATHS B

O06mnamaer qramma3oHOM

MIPaKTUYECKUX
YMEHHH, TpeOyeMbIX
JUIS peIIeHUs

beper
OTBETCTBEHHOCTbH 3a
3aBepLICHUE 33134 B
HCCIICI0OBAaHUH,

YPOBEHbB) . MPHUCIIOCA0INBAET CBOE
npeenax u3ydaeMon OTIpEIeIEHHBIX
IIOBEJICHUC K
obnactu mpo6iieM B o0actu
00CTOSITENILCTBAM B
WCCIICIOBAaHUS
pelieHuy npoodiem
Ob6nagaer OCHOBHBIMU
Y10BJI€TBOPUTEIBHO Obnanaer 6a30BBIMU YMEHUSIMH, Tpedye- PaGoraer npu npsimom

(TmoporoBblii ypoBeHb)

OOIIMMHU 3HAHUSIMA

MBIMU J1JIA BBIIIOJIHE-
HHA ITPOCTHIX 3a4a4

HAOIOIEHA N

dopmynrpoBKa 1nokaszaresneil 1 kpurepuen oueHuBanus komnerenuuu OIIK-2 npusenena B Tadaune

3.2

Taouuna 3.2 - Iloka3arejnn U KpUTEpHH OLICHUBAHUSA KOMIIETEHIIMU HA 3TAanax

IMoka3zareau u
KpUTEpHUu

3HaTH

YMmernb

Baanern

OT1au4YHO (BBICOKMA
YPOBEHBb)

3HaeT BBIBOJI OCHOBHBIX
pacueTHbIX hopMmy,
HCIOJIb3YEMBIX JJIs1
pacdeta mpuOOpPOB U
YCTPOWCTB
HAHOXJIEKTPOHUKH

Ymeer poBOIUTH
BBIBOJT OCHOBHBIX
hopMy IpUMEHAEMBIX
JUTsl pacyeTa mprudopoB
U YyCTPOMCTB
HAHOAJIEKTPOHUKHU

Baaneer ¢pusuko-
MaTEMAaTUYCCKUM
anmaparom s
peuIeHus 3a1a4
BO3HUKAKOIIIUX B
Xo/1e
npoecCuoHAIBHOU
JESTEITbHOCTH.

Xopomo (0a3oBblii

3HaeT OCHOBHbIE
pacueTHble (pOpMYIIbI,
UCIIOJIb3YEMBIE JUIS

YMeer pemiars 3a1a4u
JUTsl pacyeTa mprudopoB
U YyCTPOMCTB

Baageer Metoaukoit
pacdeta mpuOOPOB U

YPOBEHb) pacuera npz160p013 u HAHOAIEKTPOHHKH. YCTPOMCTB
YCTPOUCTB HAaHOJJICKTPOHHKHU.
HaHOAJIEKTPOHHUKHU
3HaeT OCHOBHbIE ¥Ymeer pemats npoctsie | Brnaneer Mmeroaukon
napameTpsl NpudboOpoB U 3a]1a4M, UCIIOJIb3Ys pacuera apaMeTpoB
Y10BJIETBOPUTEIBHO YCTPOWCTB CIIPaBOYHYIO U TeTEPOCTPYKTYD, a

(TmoporoBblii ypoBeHb)

HAHOXJIEKTPOHUKH,
TAKXC INEPCUCHDb
CIIPABOYHOU U

METOTUIECKYIO
JUTEpaTypy ¢
pUMEpaMH pacyera

TaK)Ke METOUKOU
IIOMCKA CIPABOYHOMN
U METOIUYECKOU

CornacoBaHa Ha noprtane N2 6955
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METOIUYECKON pruOOPOB U YCTPONCTB JIATEPATYPHI C
JUTEPaTyphl C HAHOXJIEKTPOHUKH IIpUMepaMu pacueTa
IIpUMepaMu pacueTa puOoOpoB u
MPUOOPOB U YCTPOMCTB YCTPOMCTB
HaHOAJIEKTPOHHUKHU HAHOXJIEKTPOHUKH.
3.2.Komnemenyus OIIK-7
OIIK-7: CnocoOHOCTbIO  YYHMTHIBATh COBPEMEHHBIE TEHICHIMHM  Pa3BUTHSA  AJIEKTPOHHKH,
U3MEpPUTENbHON U BBIUMCIMTEIBHOW TEXHUKM, HWH(GOPMALMOHHBIX TEXHOJOTMH B  CBOEH

pohecCHOHANTBHOM JIeATETLHOCTH.
O6HII/IC XapaKTCPUCTUKHU oxkasareyeu u KPUTCPUECB OLUCHUBAHWA KOMIICTCHI MU I10 3TAaraM IMMPHUBCACHBL

B Taoaume 3.3.

Tabumna 3.3 — O0mme xapaKTepUCTHKY NOKa3aTeIed 1 KPUTEPHeB OLCHUBAHUS KOMIIETEHIMH

10 3Tanam
IHoka3zaTenu u
3unatb Ymerb Baaners
KpUTEpHUu
Obnanaer Obnanaer Auana3zoHOM
(haKkTHYEeCKUMU 1 MPAKTUYECKHUX
. Kontpommpyer padory,
N TEOPETUICCKUMHU YMEHUH, TPeOYyeMBbIX
OTan4YHO (BBICOKHH IIPOBOJUT OLICHKY,
3HAHUSIMH B MPeEJIeIax JUTSI pa3BUTHUSI TBOP-
YPOBEHb) . o COBEPIIECHCTBYET
n3y4yaeMoi o0nactu ¢ YECKUX PEIICHHM, .
NercTBUS paboThI
MMOHUMAaHHEM TPaHUIL abcTparupoBaHus
MPUMEHUMOCTH npoOiem

Xopomo (0a3oBbIii
YPOBEHb)

3Haet (akTsl,
MPUHIUTIBI, TIPOLIECCHI,
001I1e TTOHSATHUS B
npezaesax u3y4aemMon
obnactu

Obnaznaer Auana3oHOM
MIPAKTUICCKHIX
YMEHHH, TpeOyeMbIX
IUTSL peIICHUS
OTIpeIeIEHHBIX
mpo6sieM B o0actu
WCCIICIOBAaHUS

beper
OTBETCTBEHHOCTH 32
3aBepIICHUE 32129 B
HCCIICIOBAaHUH,
MIPHUCIIOCAOIUBAET CBOE
IIOBEJCHUC K
00CTOSITENILCTBAM B
pelieHuy npoodiem

Y10BJI€TBOPUTEIBHO
(TIoporoBblii ypoBeHb)

O06mnamaer 0a30BLIMU
OOIIMMHU 3HAHUSIMA

OO0jajaeT OCHOBHBIMU
YMEHUSIMHU, Tpedye-
MBIMU IJIS BBITIOJIHEC-
HUS HpOCTBIX 3a1a4

PaGoraer npu npsmom
HaOJII0ICHUN

dopmynrpoBKa 1okaszaresneil 1 kpurepues oueHuBanus komnerenuuu OIIK-7 npuBenena B Tadiauune

34.

Tabauna 3.4. - [lokazaTeu 1 KPUTEPUH OLlEHNBAHUS KOMIIETEHIIMN HA dTanax

YPOBEHb)

TCHACHLIUN Pa3BUTUA

TEXHUYECKOU

Iloka3aTeau u
3HaThH YMmernb Baanern
KpUTEpHUu
. 3HaeT COBpEeMEHHOE YMeeT npoBOAUTH Baajgeer
OTau4Ho (BHICOKHH
COCTOSIHUE U aHaJn3 Hay4yHO- MPaKTUYECKUMU

HaBbIKaMU pabOTHI Ha

CornacoBaHa Ha noprtane N2 6955
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HAHOXJIEKTPOHUKH U
U3MEPUTEIIBHON
TEXHUKH,
HCMOJIb3YEMOM IS
onpeeeHus
rapameTpoB MpuOOpoB
U YyCTPOMCTB

JTUTEpaTyphl B 00JIaCTH
HaHOXJIEKTPOHUKH.
[IpoBoauTH N3MEpEHNS
napaMmeTpoB MpudOpoB
U YyCTPOMCTB
HAHOXJIEKTPOHUKH

COBPEMEHHOM
U3MEPUTEIIBHON
000pyI0BaHUH,

HCIOJIb3YEMOM JUIst
onpeseNeHus
napaMmeTpoB NpudOpoB
U YyCTPOMCTB

HAHOXJIEKTPOHUKH. HAHOXJIEKTPOHUKH.
Jnanazon u
¢buznueckuit CMbICI
U3MepSEMBbIX
apaMeTpoB
3HaeT COBpEeMEHHOE
Baaneer
COCTOSIHUE
MPAKTUIECKUMU
HAHOXJIEKTPOHUKH U
o HaBbIKaMU pabOTHI Ha
U3MEpUTENIbHOMN
COBPEMEHHOM
TEXHUKH,
9 Ymeer poBOAUTH U3MEPUTEITHHOM
UCIIOJIb3YeMOM JIIst
. U3MEPEHUs o0opynoBaHuH,
Xopomo (0a3oBbIii OIpeaeIICHUS
[apaMeTpOB TUIIOBBIX HCIOJIb3YEMOM JUIst
YPOBEHb) napaMmeTpoB MpudOpoB .
1 yeTpoiicTs pruOOpPOB U YCTPONCTB onpe/eNeHus
Y HAHOXJIEKTPOHUKH. rapaMmeTpoB MpudOpoB
HaHOXJIEKTPOHUKH. N
U YCTPONCTB
Jnanazon u
. HAHOXJIEKTPOHUKH I10]1
(bUBUYECKUN CMBICTT OBOLCTEOM
U3MepsSEMbIX PYKOBOZ
oreparopa.
apaMeTpoB
Baaneer metoankoit
3HaeT nepeueHb Ymeer poBOAUTH paboThl Ha TUIIOBOM
TUIIOBOTO MIPOCThIE U3MEPEHUS U3MEPUTEITHHOM
H3MEpPUTEIHHOTO rapameTpoB MpudOpoB o0opynoBaHuH,
00opyn0BaHUS U YCTPONCTB HCIOJIb3YEMOM JUIst
Y 10BJ1€TBOPUTEIBHO Py yerp Y A
o HCIOJIb3YEMOTO JIJIst HAHOXJIEKTPOHHUKH C onpe/eNeHus
(TmoporoBblii ypoBeHb)
onpe/eNeHus HCI0JIb30BAHUEM rapaMmeTpoB MpudOpoB
rapaMmeTpoB MpudOpoB TUIIOBOTO U YCTPONCTB
U YCTPONCTB HU3MEpPUTEITHHOTO HAHOXJIEKTPOHUKHU MIPU
HaHOXJIEKTPOHUKH. 000py0BaHUS MPSIMOM Y4acTUH

orepaTtopa.

3.3. Komnemenuusn IIK-1

IIK-1: CnocoOGHOCTRIO CTPOUTH MpocTeiine (U3nyecKue U MaTeMaTH4YeCKHEe MOJETH NPUOOpPOB,
CXEM, YCTPOMCTB M YCTAaHOBOK JJIEKTPOHMKH M HAHOXJIEKTPOHUKH PA3IUYHOTO (YHKIIMOHAIBHOTO
Ha3HAYEHUs, a TaKXKE HCIOJIb30BaTh CTAaHIAPTHBIE IMPOTrPaMMHbBIE CPEICTBA MX KOMIIBIOTEPHOTO

MO/IETUPOBAHUS.

O6HII/IG XapaKTCpUCTUKHU rokasareleil u KPHUTCPUCB OLICHUBAHWA KOMIICTCHIIMH I10 3TalaM IMPHUBCACHBL

B Taoaume 3.5.

CornacoBaHa Ha noprtane N2 6955
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Tab6umna 3.5 — O0mme xapakTepUCTHKY NOKa3aTeIed 1 KPUTEPHeB OLCHHBAHUS KOMIIETEHIMH

10 Tanam
IHoka3zaTenu u
3natb Ymerb Baaners
KpUTepHuu
Obnanaer Obnanaer auana3zoHOM
(haKkTHYEeCKUMU U MIPAKTUYECKHUX
. Kontpomupyer padory,
N TEOPETUICCKUMHU YMEHUH, TpeOyeMbIX
OTIn4YHO (BBICOKHH IIPOBOJIUT OLICHKY,
3HAHUSIMH B MPeEJeIax JUTSI pa3BUTHUSI TBOP-
YPOBEHb) COBEPLICHCTBYET

n3y4yaeMoi o0nactu ¢
IIOHUMAHUEM I'paHHI
MMPUMCHUMOCTH

YECKUX PELICHHU,
abcTparupoBaHus
npooeM

NercTBUS paboThI

Xopomo (0a3oBblii
YPOBEHb)

3Haet (akTsl,
MPUHIUTIBI, IPOLIECCHI,
001I1e TTOHATHUS B
npezaesax u3y4aemMon
obnactu

Obnanaer auana3oHOM
MIPAKTUICCKHIX
YMEHHH, TpeOyeMbIX
IUTSL peIICHUS
OTIpEIeIEHHBIX
mpobsieM B obactu
WCCIICIOBAaHUS

beper
OTBETCTBEHHOCTH 32
3aBepIICHUE 32,129 B
HCCIICIOBAaHUH,
MIPHUCIIOCAabIUBAET CBOE
IIOBEJICHUC K
00CTOSITENILCTBAM B
pelieHuu npodiemM

Y10BJI€TBOPUTEIBHO
(TIoporoBblii ypoBeHb)

O06mnamaer 0a30BLIMU
OOIIMMHU 3HAHUSIMA

OO0jajaeT OCHOBHBIMU
YMEHUSIMHU, Tpedye-
MBIMU IJIS BBITIOJIHEC-
HUS HpOCTBIX 3a1a4

PaGoraer npu npsimom
HaOJII0ICHUN

@opMyIHpoOBKa MOKa3aTenel U KpurepueB ouneHnBanus komnereHunu 11K-1 npusenena B Taduaune

3.6.

Tadumua 3.6 - Iloka3zaresm U KpUTEPHH OLICHUBAHUS KOMIIETEHIIMH HA ITANax

IMoka3zareau u
KpUTEpHUu

3HaThH

YMmernb

Baanern

OT1au4YHO (BBICOKMA
YPOBEHb)

3HaeT B COBEPILEHCTBE
COBPEMEHHEIE
IIpOrpaMMHBIE
KOMIIJICKCHI )11
MOJEIUPOBAHUS U
pacdeta mpuOOpPOB U
YCTPOWCTB
HAHOXJIEKTPOHUKH

Ymeer cTpouTh
CIIOXHbIE (PU3UYECKUE
1 MaTeMaTH4eCKue
MoJenu NpubopoB U
YCTPOWCTB
HAHOXJIEKTPOHHUKH C
HCI0JIb30BAHUEM
COBPEMEHHBIX
MIPOrPaMMHBIX
KOMILIEKCOB.

Baaneer mertoaunkoit
MOCTPOCHHUSI CIIOKHBIX
(bU3UYECKUX U
MaTeMaTH4YEeCKHX
Mozenel npubopos u
YCTPOWCTB
HAHOXJIEKTPOHUKH.

Xopomo (0azoBblii

3HaeT OCHOBHBIE
IIpOrpaMMHBIE
KOMIIJIICKCHBI dJIsI

Ymeer cTpouTh
MpOoCThIE (PU3nUecKue
1 MaTeMaTH4eCcKue
MoJenu NpubopoB U

Buaageer Metoaukoit
MTOCTPOCHHS IMPOCTHIX
(bU3UYECKUX U

MOJEIUPOBAHUS U . MaTeMaTHIEeCKUX
YPOBEHb) YCTPOMCTB .
pacdeta mpuOOPOB U MO/IeNiel MpruOopoB n
. HAHOXJIEKTPOHHUKH C .
YCTPOMCTB YCTPOMCTB
HCI0JIb30BAHUEM
HAHOXJIEKTPOHUKH HAHOXJIEKTPOHUKH
COBPEMEHHBIX

18
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MIPOrpPaMMHBIX
KOMIIJIEKCOB.
Ymeer cTpouTh
TUIIOBBIE (PU3UUECKHE Baaneer meroankoit
3HaeT nepeyeHb
1 MaTeMaTH4eCcKue MTOCTPOEHHUSI TUITOBBIX
OCHOBHBIX
MO/IEJIH PUOOPOB U (hU3UYECKUX U
MIPOrpPaMMHBIX .
YCTPOMCTB MaTeMaTH4YEeCKHX
Y10BJI€TBOPUTEIBHO KOMILJIEKCOB 17151 .

. HAHOXJIEKTPOHHUKH C Mozenel npubopoB u

(TmoporoBblii ypoBeHb) MOJIEJIMPOBAHUA U .

HCI0JIb30BAHUEM YCTPOMCTB
pacdeta mpuOOPOB U
CTDONCTE MIPOrPaMMHBIX HAHOXJIEKTPOHUKHU MTPU
yerp KOMILJIEKCOB, TPU HaJIMYUU PyKOBOJCTBA
HAHOXJIEKTPOHUKH
HaJIMYUU PyKOBOJCTBA 0JIb30BaTeNs
0JIb30BaTeNs

4 TunoBble KOHTPOJbHBbIE 32JAHUA

Jlisg peanu3any BBILIECIIEPEUUCICHHBIX 3a/lad OOyY€HHUsl HCIOJIb3YIOTCSA, HEOOXOAUMBIE st
OLICHKM 3HAHUN, YMEHUN, HABBIKOB, XapaKTEPU3YIOIIMX JTamnbl (OPMUPOBAHHS KOMIIETEHLUUN B
IpoLecce OCBOEHUS 00pa30BaTeIbHOW MPOrpaMMbl, B COCTAaBE: TECTbl, KOHTPOJIbHbIE pPAOOTHI,
MHIUBUAyalIbHbIE 3aJJaHMs], IPAKTUUYECKHE 3a/1aHus, 1a00paTopHble paboThl, IK3aMEH.

TunoBble KOHTPOJIbHBIE 3aJ]aHMsI WM WHBIE MaTepUasbl, HEOOXOIUMBIE JJIi OLEHKHU 3HAHUM,
YMEHH, HaBBIKOB U OTIbITA JESTEIbHOCTH, XapaKTepU3YIOUIUX 3Tanbl ((OPMUPOBAHUS KOMIIETEHIUH B
IpoLecce 0CBOEHUS 00pa30BaTeNbHOM IPOrpaMMbl, B COCTaBe:

4.1. KontposbHble padoThI:

Tema koHTpoJIbHON padoTbl Ne 1: Qusuueckue ocnosvl Hamosnexkmponuxu (Pazgen 2 paboueit
nporpaMmsbl). BapuaHTbel KOHTPOJIBHOM pabOThl MPUBEAEHBI B y4EOHO-METOIM4YEeCKOM nocoouu (11.2.1
—1.2.4).

Tema koHTpoabHOW padoTel Ne 2: Keaumosvie s¢pgexmul. Ycmpoticmea HAHOINEKMPOHUKU
(Paznenbr 4-5 paboueil mporpammbl). BapuaHTbl KOHTpOJIbHOM paOOTHI NpUBENEHBI B Y4eOHO-
MeToAUYeCKOM nocoduu (1. 2.5 - m.2.12).

4.2. TecThbl N0 CJEIYIONIUM pa3aeiaM:

[E—

®dwu3nueckrue 0CHOBBI HAHOAIEKTPOHHUKH. ;
2. KsanrtoBbie 3(pPeKTsl;
3. VYcrpoiicTBa HAHOZJIEKTPOHUKH.

4.3. UnauBuayaabHble 3a1aHUA

BrinosiHeHne ToOMalIHUX WHAUBUIYAJIBHBIX 3aJJaHU HA TeMy: «Pacuem ycmpoiicme
HaHosIeKmpoHuKuy. BapuaHTel TpUBEIEHBI B Y4€OHO-METOUIECKOM MocoOuu (11.5)
4.4. TeMbl NpaKTUYECKUX 3aAHATHIA:

KBantoBoe orpanuueHmne. DHepreTuyecKue AuarpaMmMbl CBEPXPELIETOK
[TonynpoBoAHUKOBBIE T€TEPOCTYKTYpbI. CBepxpenieTku. [1oaynpoBogHUKOBBIE
CBEPXPELLIETKH.

3. 2D-anekTpoHHBIN ra3 B MarHUTHOM HoJie. Llenouncinennbiit 1 1poOHbINA KBaHTOBBIHN 3 ekt
Xomna. TynnenbsHbll 3ddext. Dpdext xo3zedhcona

N —
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=

Kynonosckas 6iokana. KynoHoBckast 010kaa ¢ OJHUM TYHHEJIBHBIM [IEPEXOOM.
KynonoBckas Gokaja ¢ 1ByMsl TYHHEJIbHBIMU IIEpeX0JaMHU

Wndpakpacubie poronpreMHUKkH. KBaHTOBbIE KacKaHbIE JTa3€phI.
OAHOANEKTPOHHBIN TPAH3UCTOP

4.5. JlabopaTtopHbie padoThI:

TyHHenbHBIN 3QdexT

Hccnenoanue xapakrepuctuk HEMT - tpansucropa
Hccnenosanne ceroanoaoB Ha ocHoBe [{I'C

MopennpoBanune xapakrepuctuk HEMT — tpan3ucropa

4.6. Dx3ameH:

BOl'lpOCbl AJISl MOATOTOBKH K 9K3aMEHY:

31.
32.

33.
34.

35.
36.

37.
38.
39.

40.
41.
42.
43.
44.

45.
46.
47.

48.

49.
50.

51.

Bousna Jle bpoitnsa. KBantoBoe orpannyenue. KBaHTOBBIE IIEHKH.
Bouna [Ie bpoiua. KBantoBoe orpanndenrie. KBaHTOBBIE TOUKH.

Bouna [le bpoiua. KBantoBoe orpanndennie. KBaHTOBBIE HIHYPBI.

I'erepocTpykrypsl. DHepretuueckas auarpamma J{I'C. OcHoBHBIE TpeOOBaHUS,
MPEAbSIBISIEMBIE K TETEPOCTPYKTYpaM. MeToAbl H3TOTOBJICHUS TE€TEPOCTPYKTYP.

CaepxpelieTki. DHepreTHUecKre JuarpaMmbl CBEpXpeieToK. MUHU30HBI.

CeepxpelieTk. DHepreTHuecKrue quarpaMmmbl cBepxpereTok. CBONCTBO 31EKTPOHOB B
CBEpXpEILETKaX.

bammucrnuecknii Tpancniopt. KBant conportusienus. KBaHT poBOIMMOCTH.
CriocoObl popMupoBaHUsl KBAHTOBOPA3MEPHBIX CTPYKTYp. DOpMUpPOBaHHE KBAHTOBBIX TOUEK.

CriocoObl popMUpOBaHUS KBAHTOBOPA3MEPHBIX CTPYKTYp. POpMUpPOBaHHE KBAHTOBBIX
IIPOBOJIOK.

Crioco0b1 popMHpOBaHUS KBAHTOBOPA3MEPHBIX CTPYKTYp. POpMUpOBaHIEe KBAHTOBBIX IICHOK.
JIByMEpPHBIN 3JIEKTPOHHBIN a3 B MArHUTHOM IoJie. Y poBHU JlaHay.

Henouncnennsit u ApooHBIN dhdexT Xomia.

Oddexr rapka. Dpdext lTapka B rerepocTpyKTypax ¢ KBAHTOBBIMU SIMaMHU.

TynuenbHbll 3¢ dext. Koappunuent npo3paunoctu 6apbepa. Pe3oHaHCHBIN TyHHEIbHBIN

b dexT.

Oddext Ixo3edcona. [Ipakrnueckoe npumenenue dpdexra Jxozedcona.
KynonoBckas 6mokana. KymoHoBckast 010kasa ¢ OJHUM TyHHEIIBHBIM MTEPEX0I0M.

Kynonosckas 6nokana. KynonoBckast 010kazia ¢ IByMsi TYHHEIbHBIMU [IEPEX0IaMU
OJIMHAKOBOM MPO3PAaYHOCTH.

Kynonosckas 6nokana. KynonoBckast 010kazia ¢ IByMsi TYHHEIbHBIMU [IEPEX0IaMU Pa3IMYHON
IIPO3PavyHOCTH.

CorynnenupoBanue. ['ae Habmomaercs. [IpuauHsbI.

Pe3onancHO TyHHENnbHBIN 1uoa. KoHcTpykius. DHepreTuueckas quarpamma. [Ipunnun
pabotsl. BAX.

Pe3onancHo TyHHenbHBIN Tpan3uctop. Koncrpykuus. [Ipunnun padoter. BAX.
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52. OnHO3NeKTPOHHBIN TpaH3ucTop. KoHcTpykuus. DHepreTuueckas quarpamma. [lpunnun
paboTsl. [lepenaTounblie U BHIXOJHBIE XaPAKTEPUCTUKH.

53. HEMT Ttpan3ucropsl. Koncrpykunu pHEMT Tpansucropos. [Tpunuumn paboTsl.
[lepenaTouHble U BHIXOJHbIE XapakTepucTuku. [Ipumenenue.

54. HEMT Ttpansucropsl. Koncrpykunun mHEMT Ttpansuctopos. [Ipunuun paboTsl.
[lepenaTounble U BHIXOJHBIE XapakTepucTuku. [Ipumenenue.

55. Ceeroauoas! u nazepsl Ha ocHoBe JI'C. Konctpykuus. Oneprerudeckas nuarpamma. [lpunnun
paboTel. OcHOBHBIE XapakTepucTuku. [Ipumenenue.

56. Ceeroauoas! 1 azepsl Ha ocHoBe JII'C u kBaHTOBBIX TOuek. KoHcrpykuuu. [Tpunuun paboTsl.
JlocTonHCTBa M HEJIOCTATKH.

57. KBanToBbI€ Kacka/Hble J1azepbl. KoHCTpykIusa. DHepreTuueckas nuarpamma. [lpunoun
paboTsl. [Ipumenenue.

58. UK-poronpuemuuku. Koncrpykuusa. Dueprerndeckas auarpamMma. [Ipunuun paboTsl.
[IpumeHenue.

59. Ontuueckue moayasatopsl. Koncrpykuus. DHepreruueckas auarpamma. [IpuHiun paboTsl.
[IpumeHenue.

60. JIaBunnbie poTonmoasl. Koncrpykuusa. Duepreruyeckas auarpamMma. [Ipunuun paboTsl.
[IpumeHenue.

S5 Meroanyeckue MaTepuaibl

Jiia obecrieueHus npoiiecca 00yueHus U peleHus 3ajad 00yueHus: UCIOJIb3YIOTCS
CJIEYIOIe MAaTEePUAIbI:

5.1 OcHoBHas auTEpaTypa

5.1.1. bopucenko B. E. HanossiekTtponunka: yaeOHoe nocobue s By30B / B. E. bopucenko, A.
N. BopoOneBa, E. A. Ytkuna. - M. : BUHOM. JlaGoparopus 3uanuii, 2012. - 224 c. - ISBN 978-5-
94774-914-4 (81)

5.1.2 Tposu IL.LE. Hanodaekrtponuka: ydeo6noe mocobue / IL.LE. Tposn, FO.B. Caxapos. -
MunucrepctBo oOpaszoBanusi U Hayku Poccuiickoit ®eneparmuu, [ocymapcTBeHHas KOpHopanus
"Poccuiickass koprnopauus HaHoTexHoJorui", TOMCKHII TrocylnapCTBEHHBIH YHHUBEPCUTET CHUCTEM
ynpasiieHus ¥ paauosnekTpoHuku. — Tomck: TYCYP, 2010. — 88 c. (15)

5.2 lomosiHUTe/ILHAS JIUTEPATypPa

5.2.1. Yamubirus HO.A. HanorexHosioruu B 3jiekTpoHuke: Mounorpagus / H. U. boprapar [u

ap.] ; pea. YO0. A. Yannbsirud ; MOCKOBCKUI TOCY1apCTBEHHBI HHCTUTYT 3JEKTPOHHOM TEXHUKU. - M. :
Texnocdepa, 2005. - 446 c. - ISBN 5-94836-059-8 (20)

5.2.2. dparynoB B.II.  OcHOBBI HAHO3JIeKTPOHUKHU: yueOHOe Tocobue s By3oB / B. IL.
HparynoB, . I'. Heusectuwiii, B. A. I'pumunn. - M. : ®usmarkaura ; M. : Jloroc ; M. :
Yuausepcurerckas kaura, 2006. - 494 c. - ISBN 5-98704-054-X. - ISBN 5-89155-149-7 (32).

5.2.3. Heonun B.K. 3onnoBble HaHOTexHOJOTUM B 3JekTpoHuke / B.K. Hesomun. — M.:
Texnocdepa, 2005. — 147 [5] c. (9)

5.2.4. HaHOTeXHO0JIOTUM B MOJIYIIPOBOIHNKOBOI1 d1ekTpoHuKe: KoekTuBHas MoHorpadus /

Poccuiickass Axkamemusi Hayk, Cubupckoe otneneHue, MHCTUTYT GU3MKHA MOTYNPOBOAHUKOB; PEI.
A.JIL. AceeB. — HoBocubupck: M3natensctBo CO PAH, 2004. — 367 [1] c. (10)
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5.2.5. Daexrponunka: YuebHoe nmocooue mis By3oB / A.A. Illyka; pen. A.C. Curos. — CIIG.:
BXB-Ilerepoypr, 2006. — 799 c. (3)

5.3 YueOHo-MeTOAMYecKHe TOCOOMS M IPOrpaMMHOe odecrniedeHne

5.3.1. Tposu ILE. HaHo3sekTpoHMKa: YueOHO-METOJMYECKOE IOCOOME IO ayAUTOPHBIM
MIPaKTUYECKUM 3aHATUAM U camocTosaTenbHoi padote / I1.E. Tposn, FO.B. Caxapos. uza-so Tomckuit
rOCy/lapCTBEHHbII YHUBEPCUTET CHUCTEM YIpaBleHUS U paauodnekTpoHuku, 2015. — 31 ¢ —
[anexTponHBIA pecypc]. — http://miel.tusur.ru/index.php?option=com_content&view=article&id=238

5.3.2. Tposu I1.E. Hano3ajiekTponuka: YyeOHO-MeTOAMYECKOE MOCOOME IO J1aOOpaTOPHBIM
paboram / ILE. Tposn, }0.B. CaxapoB. — Tomck: U3n-Bo Tomck. roc. yH-Ta CHCTEM yIp. U
PaIOdIEKTPOHUKH, 2010. — 30 c. — [a1exTpOoHHBII pecypc]. —
http://miel.tusur.ru/index.php?option=com_content&view=article&id=238

6. MaTepuajibHO TeXHUYECKOe olecriedeHne JUCIUNINHBI

B cBsi3u ¢ 0odbIIMM KOJMYECTBOM TIpaHUuecKoro Marepuaja W PUCYHKOB IO JIaHHOM
AVUCHUIIIMHE JICKIITMOHHBIC 3aHATHA CICAYCT IPOBOJUTH C IPUMCHCHUEM IIPOCKTOpa U KOMIILIOTEpA U
oOecrieunBaTh  CIIylaTeJied  pa3gaTOYHBIM — MarepuaioM. KOHCIEKTHpOBAaHUE  CTYACHTAMH
JIEKIIMOHHOTO MaTepuala 00si3aTeIbHO.

[TpakTHdeckune 3aHATHS CIEAYeT MPOBOIUTH B KOMIIBIOTEPHOM KJIACCe C HCIIOJIb30BAaHUEM
MaTeMaTHIeCKOTO MaKeTa.

JlaGoparoprble pabOTBI TPOBOIATCS IO TPAAUIMOHHONW METOJIUKE B CIICIIHATU3UPOBAHHOMN
naboparopHoi aymuropuu kad. @3. [lomyck K BHIMOTHEHUIO JIAOOPATOPHBIX PAOOT CTYIEHT MOJydaeT
MIOCIIE MTOJTyYSHHS COOTBETCTBYIOIIETO HHCTPYKTAXKa MO TEXHUKE O€30MaCHOCTH.
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