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1. IIEJIU 1 3AJJAYH OCBOEHHUA AUCHUIIVIMHBI (MOAYJIA)

1.1. Ilesb ocBOEeHUSA AMCLUIINHBI (MOAYJISA)

Llenp ocBoeHus AuCUMILIUHBI DU3NYECKHE OCHOBBI MHUKpPO- U HAHOAJIEKTPOHHKU COCTOUT B
M3y4YeHHE (PU3UYECKHUX 3aKOHOB, CIIOIH3YEMbIX B IPUHITUIIC IEHCTBHUS HJIEMEHTOB MUKPOAJICKTPOHHBIX H
HAHO3JIEKTPOHHBIX YCTPOUCTB, MPUOOPOB, OJIOKOB.

1.2. 3ajayM oCBOeHUs AUCLMIIMHBI (MOAYJIA)

K ocHOBHBIM 3a/1a4aM OCBOCHHS IUCIHUIUIMHBI OTHOCSATCS:
- U3y4YEeHHE 3aKOHOB KBAHTOBOI MEXaHUKU;

- U3YYCHHE 3aKOHOB (DM3HUECKOMN CTATUCTUKU;

- U3y4eHue (PU3UKU MOTYIPOBOJHUKOBBIX MPUOOPOB.

2. MECTO AUCHUIIIMHEI (MOAYJIAA) B CTPYKTYPE OBPA3OBATEJ/ILHOM
ITPOI'PAMMDBI

Yuebnas aucuuiuimHa «OU3udecKrue OCHOBBI MUKPO- M HAHOAJIGKTPOHUKW» BKITIOUYCHA B TIEPEUCHb
IVCUUIUIMH BapUaTHBHON 4yacTh (YacTd, (GOPMHUPYEMOH ydacTHHKaMH OOpa30BaTENbHBIX OTHOIICHUH),
onpenenaommx HampasieHHocTs OIl. JlucnumnuHa peanusyercs B COOTBETCTBUU € TpeOOBaHMSIMHU
@I'OC, OII BO u VII.

JucuuiuinHa Gasupyercs Ha  CICAYOUMX JuciuiuinHax: «®Dusukay, «MaremaThkay,
«Matepuaisl JIeKTPOHHON TEXHUKNY, «H)KeHepHas 1 KOMITBIOTEpHAas Tpadukay, B 00beMe MporpaMmbl
OakajaBpuara.

PesynbraTtel 00ydeHusi, MOMy4YeHHbIE IPH OCBOCHHU AWCHHUILIMHBI, HEOOXOAUMBI TPU M3YYEHUH
CIICAYIOIIUX TUCIMILINH: «KOMIIOHEHTBI 3JIEKTPOHHON TeXHHKH», «[{udpoBbie ycTpoiicTBa U JIEMEHTHI
AJIEKTPOHHBIX CPEICTBY.

PaGouass mporpamma aucHUIUIMHBI «DH3UYECKUE OCHOBBI MHUKPO- M HAHOIJICKTPOHUKHY» IS
WHBAINIOB U JIMIl C OTPAaHUYCHHBIMH BO3MOXXHOCTSIMH 3/I0pOBBSI pa3pabaThIBaeTCs MHIMBUAYAIBHO C
Y4ETOM OCOOEHHOCTEH MCUXO(U3NYECKOTO Pa3BUTHS, MHAWBUAYAIBHBIX BO3MOXKHOCTEH M COCTOSHUS
3/I0pOBbS TAKUX 00YYarOIMIMXCS.

3. KOMIIETEHIIUX OBYYAIOLIETr0oCA, #OPMHUPYEMBIE B PE3YJIbTATE
OCBOEHUA JUCLHUIIVIMHBI (MOAYJIA)

[Tpouecc n3ydeHus JUCHUIUIMHBI «PU3NYECKUEe OCHOBBI MUKPO- U HAHO3JIEKTPOHUKHY HAIPaBlIeH
Ha ¢popMHpoBaHuE 31eMeHTOB npodeccuonanbHbix komnereHmid [IKC-1 B coorBerctBun ¢ ®I'OC BO u
OIT BO no nanpasnenuto noarotoBku 11.03.03 KoncTpyrpoBaHue 1 TEXHOJIOTHUS JIEKTPOHHBIX CPEJICTB.

Tab6nuia 3.1 — @opMupoBaHHUE KOMITETCHIIMI TUCIUTITHHAMHU
CeMecTps! (OPMHUPOBAHUS TUCIUTLTIHEL
Komnerennuu 6epyrcst nz Y11 no HanpaBieHHIO
MOITOTOBKM OakajaBpa / MarucTpa
1 ] 2] 3] 4]5 ] 6] 7] 8
IIKC-1. Cnocoben npuMeHATh PU3NIEeCKre U MaTeMaTHIeCKHUe 3aKOHBI M MOJIEINN JIJIsl IPOEKTHPOBAHUS CXEM,
KOHCTPYKITMH U TEXHOJIOTHIECKHX MPOIIECCOB

Ko xoMnerenuny / HauMeHOBaHUE
JIUCITUTUIAH, (OPMUPYIOITUX
KOMIIETEHIINIO COBMECTHO

BBGHCHI/IC B CIICIUAJIBHOCTH

Marepuansl 31EKTPOHHON TEXHUKH

CrenuaibHEIE TJIaBEI (1)I/IBI/IKI/I

dusnyeckre 0CHOBBI MUKPO- 1 HAHODSJICKTPOHUKHU

OCHOBEI QJICKTPOTCXHUKU

HpOCKTI/IpOBaHI/Ie MEXAaHNYECKHUX Y3JIOB JJICKTPOHHBIX CPEICTB

KonebarenpHbIe MPOIIECCH B AJIEKTPOHHBIX CPEACTBAX

CrenuanbHEIS pa3aeiibl MaTEMaTUuKU




Kox xoMneTeHmyy / HauMeHOBaHNE
TUCITUTUIAH, (OPMHUPYIOITUX
KOMIIETEHIIUIO COBMECTHO

CemecTpsl GOPMHPOBAHUS TUCITUTUTHHBI
Kowmnerenmum 6epyrcs u3 YII mo HampaBiIeHUIO
MOITOTOBKH OakajaBpa / MarucTpa

2 3 4

5 6 7 8

MaTteMaTiuecKiue OCHOBBI IPOSKTHPOBAHUS SJICKTPOHHBIX CPENICTB

MaTtemaTH4eCKHE OCHOBBI aBTOMAaTHU3aI[H1

Texnomorudeckas (IPOEKTHO-TEXHOJIOTHYECKAsT) IPAKTHUKA

DU3NKO-XUMHYECKHE OCHOBBI TEXHOJIOTHH OJICKTPOHHBIX CPEACTB

YHpaBJICHI/IC TCXHHYCCKNUMH CHCTEMaMH

LII/[(l)pOBI)Ie YCTpOﬁCTBa 1 3JIEMCHTHBI DJICKTPOHHBIX CPEACTB

praBﬂeHI/Ie Ka4€CTBOM JJICKTPOHHBLIX CPECICTB

CXeMOTEeXHHKA

TeOpeTI/I‘IeCKI/Ie OCHOBBI paAUOTCXHUKHU

Teopust nHGOpMaIUK 1 KOAUPOBAHUS

[IpoexTupoBanue GyHKIIMOHATIBHBIX y3JI0B

Texnomorudeckas (IPOEKTHO-TEXHOJIOTUYECKAsT) IPAKTHUKA

OCHOBBI KOHCTPYHPOBAHUS NEKTPOHHBIX CPEJICTB

Texuuueckas QJICKTpOAMHAMUKaA

Teopus mudpoBoit 00pabOTKN CUTHATIOB

CpencTB

KommbroTepHoe MpoeKTHPOBaHNE U MOJICITUPOBAHKE JIEKTPOHHBIX

[IpenaumnioMHas nmpakTHUKa

Brinonnenue u 3anmra BKP

[TepeueHs TUIAHUPYEMBIX PE3YyIbTATOB OOYYCHUS MO TUCHUTUTHHE «DH3NIeCKHEe OCHOBBI MHUKPO- U
HAHO3JICKTPOHUKHY, COOTHECEHHBIX C TUIAaHUPYEMBIMH pe3ynbTratamu ocBoeHust OIl, npencrasien B TabII.

3.2.

Tabmuma 3.2 — [lepeueHp MmIaHUPYEMbIX PE3yIbTaTOB OOYUESHHUS MO JUCIHILINHE, COOTHECEHHBIX C
IJIAaHUPYEMBIMU pe3yabTaTamMu ocBoeHus Ol

Kox n nanmenoBanue

Koz WHIUKATOpa
M HaMEHOBaHWE [TmaHUpyeMbIe pe3yabTaThl 00yUSHHS MO JUCIUTLTIHE
KOMIICTEHIINHT JIOCTIDKCHUA
KOMIICTEHIINHT

TIKC-1. HUIIKC-1.2. Ctpour 3Harh: Ymers: Baanern:
Criocoben pocTenIme dusnueckne u ITons3oBaTeCs HaBrixaMu BBIIOJTHEHUS
MPUMEHSTD ¢dusndeckue u MaTeMaTHYECKHE 3aKOHEI, (bU3NIECKUME U TEXHUYECKUX PAcCYETOB B
(uznveckne u MaTeMaTHYCCKHE HCIIOJIb3YEMBIE B MaTEeMaTHYSCKUMHU TOM YHCIIE C
MaTeMaTUYECKHUE MOJIEJIM aHAJIOTOBBIX | METOJUYECKON U 3aKOHAMHU, MIPUMEHEHHEM CPEJICTB
3aKOHBI U MOJICIM | ¥ HU(QPOBBIX CXeM, a | HOPMATHUBHOH Oase B WCTIOJIb3YEMBIE B BBIYHCIIUTENHHOM
JUISL TaKX€ UCIOJIB3YET o0acTu pa3paboTKu U MHUKpO- U TEXHUKHU.
MIPOSKTUPOBAHHSI CTaHapTHHIE MIPOEKTUPOBAHHS HaHODJICKTPOHUKE.
CXEM, MIPOTPaMMHBIE PAIMOIIEKTPOHHBIX OcyIecTBIsATh pacuer
KOHCTPYKLIMH U CpencTBa UxX YCTPOMCTB. OCHOBHBIX
TEXHOJOTMYECKUX | KOMIBIOTEPHOTO Texunueckue MOKa3aTejeh KauecTBa
MPOLIECCOB MOJEITUPOBAHUS XapaKTePUCTUKU U PaAMOdIEKTPOHHON

SKOHOMHYECKHE CHCTEMEL.

IoKa3aTeIn

OTEYECTBEHHBIX U
3apyOeXHBIX pa3paboOTOK B
obnactu
Paano3JIEKTPOHHOM
TEXHHUKH.

MeTo/ibl BBITIOIHEHHUS
TEXHHUYECKUX PACUETOB, B
TOM 4HCJIIE C TPUMEHEHHEM
CpPE/CTB BEIYUCIUTEILHOM
TEXHHKH.




4. CTPYKTYPA U COAEPKAHUE JUCLHUIIJIMHBI (MOAYJIA)

4.1 PacnpejpesieHre TPYAOEMKOCTH JAUCHUIUIMHBI N0 BHAAM PpabéoT Mo
cemMecTpam

OO61mas Tpy10eMKOCTh AMCLMIIINHBI COCTABISIET 7 3a4. €l1. UM 252 yacoB, paclpeieleHUe 4acoB
110 BUJaM paboT IO cemMecTpaM IpeAcTaBiIeHo B Tadaule 4.1.

Tabmuma 4.1 — Pacripenenenne Tpy10€MKOCTH TUCHUILIMHBI IO BUIAM PadOT MO ceMecTpaM JUis
CTY/ICHTOB OYHOM / 3204HOH (hOpMBI O0yUECHHUS

TpynoeMKoCTb B yac

B 1.4. o
Bun yueO6HOI paboThI Bcero ceMecTpam
Jac. 3 cemectp /

4 cemecTp

C UCITIOJIb30BAHHUECM DJICMCHTOB

dopmaT U3yueHUS JUCIUATLTHHBI
p i A 3JIEKTPOHHOTO O0YYEHHUS

O0uiasi TPY/10eMKOCTb JUCHHUIUIMHBI 110 y4eOHOMY IIaHy 252/252 252/252
1. KonrakrHas padora: 90/36 90/36
1.1. AynuropHasi pagoTa, B TOM YHCJI€: 84/30 84/30
3aHATHUSA JCKIHOHHOTO THIa (JI) 36/10 36/10
3aHATHS ceMuHapckoro tuma (I13 — ceMuHapEl, MpaKTHYeCcKHue 3aHATHS U JIp.) 36/12 36/12
nabopatopHbie pabotsl (JIP) 12/8 12/8
1.2. BHeayquTOpHasi, B TOM YHUCJIe 6/6 6/6
KypcoBas pabora (mpoekt) (KP/KII) (koHCYNbTaMs, 3ammuTa) — —
TEKYIIUI KOHTPOIIb, KOHCYJNBTAIIH TI0 TUCITUILIIHE 4/4 4/4
KOHTaKTHas paboTa Ha nmpomexxyToaHoM KoHTpoie (KPA) 2/2 2/2

2. CamocrositesibHasi pagora (CPC) 162/216 162/216

pedepat/acce (MOATOTOBKA) — —
pacuéTtHo-Tpadudeckas padora (PI'P) (monroroska) — —
KOHTpPOJIbHAs paboTa — —
Kypcosas pabora/mpoekt (KP/KII) (moaroroska) — —
CaMOCTOSTENBPHOE H3yYCHHE Pa3lesoB, CAMOIIOATOTOBKA (IpOpadoTka U

MOBTOPEHHE JICKIIMOHHOTO MaTepralia i MaTepralia yIeOHHKOB U YIeOHBIX MOCOOHH, 126/180 126/180
HOJITOTOBKA K JJa00PaTOPHBIM U MPAKTUYSCKUM 3aHATHSAM, KOJUIOKBHYM H T.J.)
IToaroToBKa K AK3aMeHY (KOHTPOJIB) 36/36 36/36

IToaroToBKa K 3a4eTy / 3a4eTy ¢ OIIEHKOH (KOHTPOJIB) — —

4.2 CoaeprkaHue JUCHUILUIMHBI, CTPYKTYPUPOBAHHOE 110 pa3/ejiaM, TeMaM



Tabmuua 4.2 — Cogep:kaHue TUCIMIIIMHBIL, CTPYKTYPUPOBAHHOE MO TEMaM, JJISl CTYIEHTOB OYHON/3a04HOM (hOpMBI 00yUEHHS

Buabl yueoHo#i padoThl (dac)

KonrakrHas
ILianupyembie paGota E g
(KOHTpOIUpYyeMBbIe) © o 2 =
OCBoeH“ﬂI:eEZEI);f(T;b(I)HK; 1K HanmenoBanmue pa3esioB, TeM § i . g : é % Bup CPC
M HHHKATOPBI A0CTHKEHUS g § é g B g =
KOMIeTeH M = 25 g = =8
€5 2% | 3%
= =
3 cemectp/4 cemecTp
Pa3nen 1. OcHOBBbI KBAHTOBOH MEXaHUKH
IIKC-1 Tewma 1.1 Ypasuenne Ulpenunarepa. CooTHOIEHHE HEONPEAEICHHOCTEH. 0,5/- 8/15 IToaroroBka K JICKIIUAM
HUIIKC-1.2 Tema 1.2 JIBmkeHue CBOOOAHBIX YaCTHI[ BIOJb OCH X. [IpOX0kK/IeHHE MUKPOYACTHUI] Yepe3 1/- 8/15 [6.1.2], [6.2.1], [6.2.2]
MOTEHIMAIBHEIA Oaphep. TyHHETBHBIH AP DEKT.
Tema 1.3 JIBmKeHHE MUKPOYACTHIL: B TIIyOOKOH MOTEHIMAIBHOM SMe; TIEPHOIMICCKIE 0,5/- 8/20
KpaeBbIe YCIIOBUSI, BOJOPOAOIONOOHBIN aTOM; JIMHEHHBII rApMOHUYECKUH OCHHILISTOP.
ITpaktuueckas 3ansaTue Nel. Pemenue 3amad o teme 1.1. 2/- 2/- IToaroroBka k
[MpakTryeckoe 3anstue No2. Pemienue 3a1au no teme 1.1. 2/- 2/- NPaKTHYECKUM
3aHATHAM [6.1.2],
[6.2.1], [6.2.2]
Hroro no 1 pa3neny 2/- 4/- 28/50
Pazgen 2. ®duznyeckas CTAaTHCTHKA
Tema 2.1 crmocoObI OMKMCAaHUs COCTOSHUS KOJJIEKTUBOM: TEPMOJIUHAMUYECKHU I, CTATHYIECKHIA. 1/- 10/10 IToaroroBka K JIEKIIUSIM
Tema 2.2 Pacnipesienienne MUKPOYACTHIT IO COCTOSTHUSM. 1/- 8/10 [6.1.1], [6.2.1], [6.2.2]
Tema 2.3 [ToHATHS 0 HOPMAIBHBIX KOJIEOAHHX PEIIETKH; CTIEKTP HOPMANbHBIX KOJIeOaHHIH; 1/-
MOHATHS 0 POTOHAX.
[MpakTnueckoe 3ansrue Ne3. Pemenue 3anad o teme 2.1. 2/- 2/- [MoaroroBka k npaxTu-
YECKUM 3aHATHAM
[6.1.2], [6.2.1], [6.2.2]
HToro mo 2 pasneay 3/- 2/- 20/20
Pasnea 3. 3onHasi Teopusi TBEPAOIo Tes1a
Tema 3.1 DHepreTHYeCcKuid CIIEKTP TBEPIOTO Tea. 1/- 4/10 TToaroroBka K JIEKIIUAM
Tema 3.2 3aBUCHMOCTb SHEPTUH MUKPOYACTHI] TBEPJIOTO TEJIa OT BOJHOBOTO YHCIIA. 0.5/- -/5 [6.1.1], [6.2.1], [6.2.2]
Tema 3.3 DddexTrBHAsE Macca cBOOOHOM YaCTHIIBI B TBEPAOM TeEIIE. 0.5/- -5
Hroro no 3 pasneny 2/- 4/20
Pazgen 4. @uzndeckne GakTopsl onpeAesoNie KOHIEHTPANMIO CBO0OOIHBIX HOCHTEJIeH 3apsiia B TBEPIOM TeJle.
Tema 4.1 CtpykTypa U 3HEpPreTHUECKUE JUarpaMMbl NOTYIPOBOIHUKOB 2/1
Tema 4.2 Konnenrparyst cCBOOOAHBIX HOCUTEINEH 3apsiia 2/1
IIpaktuueckoe 3anarue Ned4 Pemenue 3anau no reme 4.1. 2/- 2/- IToaroTroBka K mpakTu-
IIpaktuueckoe 3anarue Ne5 Pemenue 3anau no reme 4.2. 2/- 2/- YECKUM 3aHITHUSIM
IIpaxTuyeckoe 3anarue Ne6 Pemenne 3amau no teme 4.2, 2/- 21- [6.1.1],[6.1.2]
Hroro no 4 pazageay 4/2 6/- 6/-
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Pa3nen 5. 3akoHbI IBH:KEHHS CBOOOTHBIX HOCHTEJIEH 3apsia B TBEPIAOM Telie
Tema 5.1 TermoBoe nBrkeHue, ApeiioBoe nBrkeHNEe, MM (OY3UOHHOE TBHKCHHC 1/1 15/15 IToaroToBka K JeKIUAM
Tema 5.2 DaeKTpONPOBOIHOCTD MOIYIPOBOAHHKOB 0,5/0,5 -/10 [6.1.1], [6.2.1], [6.2.2]
Tema 5.3 HepaBHOBECHBIC HOCUTEITH 3apsijia, MCXaHU3M PEKOMOHMHAIIHH. 2/0,5 -/10
Tema 5.4 YpaBHeHus: HenmpepbsIBHOCTH, Huddy3uu, 3apsia. 1/1 -/10
ITpaktuueckoe 3ansatue Ne7 Pemienue 3amaq mo teme 5.1. 2/2 2/- IMoaroroBka K
ITpakTuyeckoe 3anarue Ne8 Pemenue 3agau no Teme S.1. 2/2 2/- MPaKTUYECKUM
ITpaxtnueckoe 3ansaTue Ne9 Pemenue 3agau mo teme 5.2. 2/- 2/- 3ansTHAM [6.1.1],
Tpaxtiueckoe 3ausatue Nel0 Penrenue 3amau no Teme 5.3. 2/- 2/- [6.1.2]
Jlabopatophnas padota Nel Onpenenenue 3hHEKTUBHOCTH BPEMEHHU JKU3HU TTOTYIIPOBOIHHUKA 4 4/- IMoaroroBka K
71a00paTOPHBIM
pabotam [6.1.1], [6.3.1]
Hroro no 5 pazaeny 45/3 4 8/4 27145
Pasnea 6. IloBepxHOCTHBIE SIBJICHUS
Tema 6.1 [ToBepXHOCTHBIE COCTOSIHUS 1/- 1/3 TToaroroBka Kk JIEKIIASIM
Tewma 6.2 [loBepxHOCTHAs! pEKOMOHHAIINS W TTOJBMYKHOCTH CBOOOTHBIX HOCUTEIICH 3apsI0B 1/- -/3 [6.1.1]
Tema 6.3 DPPeKT IIeKTPOCTaTHIECKOTO OIS 1/- -/3
HToro mo 6 pasueay 3/- 1/9
Pasnea 7. Ontuyeckue u GoTodjieKTpHUYecKHe IBJeHHS B OJYINPOBOIHHKAX
Tema 7.1 Buasl onTHUECKOTO TTOTIOIEHUS 1/0,5 2/3 TToaroroBka K JIEKIIUAM
Tema 7.2 ®OTOAIEKTPUUECKUE SIBICHUS B TIOIYIPOBOJHUKAX 1/0,5 -13 [6.1.1], [6.2.1], [6.2.5]
IIpaktuueckoe 3anarue Nell Pemienue 3agaud o teme 7.2. 2/- 2/- TTonrorosxka k
IIpaktuueckoe 3anarue Nel2 Pemienue 3agau o teme 7.2. 2/- 2/- MPaKTUYECKUM
3aHsaTHsIM [6.1.1],
[6.1.2], [6.2.2]
Jlaboparopras padota Ne2 MccnenoBanue GoTONPOBOIUMOCTH MOIYIIPOBOJTHUKOB 4/4 4/5 IToaroroBka k
1a00paTOPHBIM
paboram [6.1.1], [6.3.1]
Hroro no 7 pazaeny 2/1 4/4 4/- 10/11
Paznen 8. DnekTpuyeckue nepexoanl
Tema 8.1 Knaccudukanus 2IeKTPUIECKUX TIEPEXO0I0B 1/- | 4/2 | IToaroToBka K JEKIUSIM
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Tema 8.2 DneKTpOHHO-ABIPOYHEIH (P-N) IEpPEX0/1 B pABHOBECHOM COCTOSIHMHM, SHEpTreTHYECKast 11 -2 [6.1.1], [6.2.1], [6.2.2]
JrarpaMMa
Tema 8.3 (p-N) mepexo/ B HEPAaBHOBECHOM COCTOSIHHH: NPSIMOE BKIIIOYEHUE, 0OpaTHOE 2/1 -3
BKitoueHue; BAX p-n nepexona
Tema 8.4 TenoBble cBOMCTBA P-N nepexoaa. TemioBoil TOk, TemnoBble cBoiicTBa BAX 2/1
napaMeTpoB P-N mepexoa.
Tewma 8.5 ConpotuBieHns p-n mepexona 0.5/0,5
Tema 8.6 BAX peansHOTO pP-n mepexona. [Ipo6oii p-n mepexona 1/1
Tewma 8.7 Emkoctn p-n nepexona. bapsepHas eMkocTb, 1u¢ G y3noHHast eMKOCTh 1/0,5
Tewma 8.8 mnynbpcHBIE CBOKCTBaA P-N mepexoia 1/0,5
Tema 8.9 DnexTpuueckue nepexopl: METAII-TIOIYITPOBOAHHUK, T€TEPONEPEX 0B 1/0,5
IIpaxTrdeckoe 3ansTre Nel3 Pemenne 3amgad mo teme 8.2. 2/2 2/2 ITonroroBka k
IIpaktuueckoe 3anarue Nel4 Pemenue 3agad o teme 8.3. 2/2 2/2 NIPaKTUYECKUM
IpakTuaeckoe 3apatue Nel5 Pemenue 3agad mo teme 8.4. 212 212 3aHATHAM [6.1.1],
Ipakrrueckoe 3ausitue Nel6 Pemenue 3aqa4 mo teme 8.5. 212 2/2 [6.1.2], [6.2.2]
IIpaktuueckoe 3anarue Nel7 Perienue 3agad o teme 8.6. 2/- 2/-
IIpaktuueckoe 3anarue Nel8 Perienue 3agau o teme 8.7. 2/- 2/-
JlabopatopHnas pabota Ne3 VccnemoBanne TeMnepaTypHBIX CBOHCTB P-N mepexoia 4/4 4/5 [oxaroroBka k
nabopaTOpHBIM
pabotam [6.1.1], [6.3.1]
Hroro no 8 pazneny 10,5/6 4/4 12/8 20/20
Pasznen 9. HanossiekTpoHuka
Tewma 9.1 O630p HayuHOU 0a36l HAHOAIEKTPOHUKH 1/- 10/5 [MoxroToBka K JEKIHIM
Tema 9.2 KBantoBopasmepHbie 3 HeKThI 1/- [6.1.1], [6.1.2], [6.2.4]
Tema 9.3 [Ipocreiinme Buabsl HAHOpa3MEPHBIX 3(P(HEKTOB: KBAaHTOBAs SIMa, KBAHTOBAsI HUTH, 1/-
KBaHTOBasl TOUKa. BaxiHe1Ine KBAaHTOBO MEXaHHUYECKHE XapaKTePUCTHKKA HAHO OOBEKTOB.
Tema 9.4 2D 3neKTpOoHHBII ra3 B MArHUTHOM Tios1e. KBaHTOBOE COITPOTHBIICHHE 2/-
HAHOPa3MEPHBIX MTPOBOOB.
Hroro no 9 pazneny 5/- 10/5
HUTOTI'O 3a cemectp | 36/10 | 12/8 | 36/12 126/180
HUTOI'O no aucummumne | 36/10 | 12/8 | 36/12 126/180




Hcnonb3yemble aKTUBHBIC U MHTEPAKTHUBHBIC TEXHOJIIOTUH MPUBEIECHBI B Ta0nuue 4.3.

Ta6mmma 4.3 - Micrionb3yemble aKTUBHBIE M HHTEPAKTUBHBIE 00pa30BaTeIbHbBIE TEXHOJIOTHI

Bun 3anstuii HanMeHoBaHMe UCIIONIb3YyEeMbIX aKTUBHBIX U MHTEPAKTUBHBIX
00pa30BaTeNIbHBIX TEXHOJIOTH

.HCKI_II/II/I TexHomorus Pa3BUTHA KPUTHYCCKOTI'O MBIIIJICHUA
I[I/ICKyCCI/IOHHHe TCXHOJIOINH

[IpakTuueckue 3aHsTHs, Ja0opatopHbie | TeXHOIOTUs pa3BUTHS KPUTUYECKOTO MBIIILICHUS
paboThI JIuCKyCCHOHHBIE TEXHOJIOTHHI

TectoBbie TEXHOIOTUN

TexHonoruu padoThI B MAJIBIX TPYIIIax

TexHOoI0THS KOJIJIEKTUBHOU PaObOTHI
HNHubopmaninoHHO-KOMMYHHKAITMOHHBIC TEXHOJIOTHH

5. TEKYIIHU KOHTPOJIb YCIEBAEMOCTHU U IPOMEXYTOYHAS ATTECTALIUA
[10 U'TOT'AM OCBOEHHA AUCHUIIJIMHBI (MOAYJIA)

5.1. OnxcaHWe NoKa3areJjen U KPpUTEpHUEB KOHTPOJIA YyCNI€BA€MOCTH, OIIHCAHHUE
IIKaJI Ol€eHUBAHUA

OneHouHble INpoLENyphl TEKYLIETO KOHTPOJSL YCIEBAEMOCTH MO JUCHUIUIMHE «Pusnyeckue
OCHOBBI MUKPO- U HAHO3JIEKTPOHUKW) MPOBOJIATCS IPENOAABATENEM IUCHUIUIMHBI.

Ha nexuusx oleHUBaeTcs IOCEIAeMOCTh CTYJIEHTOM JIeKLUH, aKTUBHOCTb ~ Y4acTHs
o0ydJaromerocsi B BOCHPUATHH W OOCYXIEHHUH pacCMaTpUBAEMBIX BOIPOCOB, HHIMBHUIyaJIbHBIC
BBICTYIIJICHUS 10 33JaHHBIM Ha CAMOCTOSITEIIbHOE PACCMOTPEHUE TEMaM.

J171s1 OLIeHKH TEeKYIIEro KOHTPOJI 3HAHMI HCIOIb3YETCs KOHTPOIbHAs padboTa.

KoHTponbHast pabora mo pasgenam 1-2 comepkuT mo 18 TecTOBBIX BOINPOCOB, BpeMs Ha
IpoBeaeHHE - 45 MUHYT.

KontponbHble paboTsl Mo paszznenaMm 3-5, 8§ comepXuT 5 BOMPOCOB, TPEOYIOLUIUX Pa3BEPHYTOrO
otBeTa. Bpems npoBenenust — 90 MUHYT.

Jl1s OLIEHKM TEKYILEro KOHTPOJS YMeHHiIl M HABBIKOB MPOBOIATCA JabOpaTOpHbIE pabOThl U
MIpaKTUYECKHE 3aHATHS B (opMe BbINOJHEHUs 3agaHuil. IIpu BHINOJHEHMM NPAKTUYECKOTO 3aJaHUS
IIPENoaBaTeIeM OLICHUBAETCS KAaueCTBO BBIINOJIHEHHOIO 3aJaHMs, CPOK €r0 BBINOJIHEHMS, KaueCTBO U
CpoK o(opMIIeHHUSI OTYETa, OTBETHl Ha IMPEAJIOKEHHbIE IPENoAaBaTeIeM KOHTPOJIbHBIE BOIPOCHI YCTHO
VI B IACBMEHHOM BHJIE€ B KOHIIE OTYETA.

Onucanue nokasarenell U1 KpUTEPUEB KOHTPOJIS YCIIEBAEMOCTH, ONKUCAHUE IIKaJl OIICHUBAHUS Ha
JTarne TeKyllel aTTecTalluy npecTaBieHsl B Tadm. 5.1.

CryneHT nomyckaeTcsl K MPOMEXYTOUYHOHM aTTecTaluu (9K3aMeHy), €CiIM B pe3yjbTaTe U3ydeHHs
pa3lesoB JUCLUIUIMHBI B XOJ€ TEKYILEro KOHTPOJSA OTBETHI BepHO Ha 60% BOIPOCOB KOHTPOJIIBHON
paboThl U MPEJOCTAaBUI OTUYETHI 110 BCEM MPAKTUYECKUM U JIaDOpaTOPHBIM padoTaM.

buner s mpoOMeXyTOYHOM aTTECTALlMUA COIEPKUT 2 TEOPETUYECKUX BONPOCA U MPAKTHUECKOE
3aJjaHne, 2 JIOTIOIHUTENFHBIX BOIPOCa, BPEMsSI Ha MOJTOTOBKY OTBETOB M pemieHne 3aaanus - 90 MuHyT.
[TpomerxyTouHas aTTecTalus CUNTAECTCS IPOUICHHOM, eclii CTYACHT Ha0paj He MeHee 3 6aJlIoB.

Onucanue nokasarenell U KpUTEPUEB KOHTPOJIS YCIIEBAEMOCTH, OMKCAHUE IIKaJl OIICHUBaHUS Ha
ATare NPOMEXYTOYHOM aTTeCTalluy MpeACTaBIeHbl B Ta0d. 5.2.

HtoroBasi olleHKa MO AMCUMILIUHE (GOPMUPYETCS O pe3ysbTaTaM TEeKYyLIEero KOHTPOJIS H
MIPOMEXYTOUHOM aTTecTanuu (Tabnumna 5.3).

[To wrtoram ocBO€HHS AUCHUIUIMHBI «DHU3NYECKHE OCHOBBI MHUKpPO- M HAHOZJIEKTPOHUKH
IPOBOJUTCS IPOMEXYTOUHAsi arrectanus oOyyaromuxcs B (opMe »5K3aMeHa U MpeAroyiaraeTt
MMCbMEHHBI OTBET CTYyAEHTa MO OujeTaM Ha TEOPEeTUYECKHE BONPOCHI M pEIIeHHE MPAKTUYECKUX
3aJlaHUH U3 TIEPEYHs.

*KonmaecTBO 6aJUTOB paCCYMTHIBACTCS B COOTBETCTBUH C Tabmmmei 5.1.




Tabmuna 5.1 — Onucanue noka3atenel U KpUTEPUEB KOHTPOJIS YCIIEBAEMOCTH, ONMCAHKE IIKAJI OLCHUBAHUS Ha dTare TeKyllel aTTecTaluu

Ko u Kon u Kpurepun u nikasna olleHUBaHHs
HauMEHOBaHUE dopma
HaVMEHOBaHUE [TokazaTenn KOHTPOJISI yCIIEBAEMOCTH
— WHIUKATOpa 1 6amn 0 6ayui0B KOHTPOJIS
KOMITCTEHIINU
IKC-1. Cnocoben HIIKC-1.2. Crpour 3HaTh: BepHo BrinonHeHo 60 BepHo BBINOTHEHO IIpoBepka
NPUMEHSTh npocreiimue guznueckue u | Pusnyeckne U MaTeMaTHYECKUE 3aKOHBL, MIPOLICHTOB U OoJiee Menee 60 IpoIEeHTOB KOHTPOJIbHBIX
¢dusnueckue u MaTeMaTH4ecKhe MOJEIN UCIIOJIb3yEMbIE B METOJMYECKOH M HOPMaTHBHOM KOHTpPOJILHOHM paboThI* | KOHTPOJILHOH pabOThHI* pabor
MaTeMaTHIECKUe AHAJIOTOBBIX M IU(PPOBBIX 0aze B 00acTé pa3pabOTKU M IPOSKTHPOBAHMUS
3aKOHBI X MOJCTIH JUIS |CXEM, a TAKKe UCIIOB3YeT | PagHOIICKTPOHHBIX YCTPOKCTB.
HPOCKTUPOBAHUS CTaHIapTHBIC TexHIYEeCKHE XapaKTePUCTHKU U SKOHOMHYECKHE
CXeM, KOHCTPYKIHUI M | IpOrpaMMHBIE CPEIICTBA UX | MOKA3aTeNI OTCYSCTBEHHBIX M 3apyOeKHBIX
TEXHOJIOTUYECKUX KOMIBIOTEPHOTO pa3paboTOK B 00JIaCTU PATUOIICKTPOHHOMN TEXHUKH.
HPOIIECCOB MOJICITUPOBAHHMS MeTo/1b! BBINOIHEHHS TEXHUYECKUX PAacueTOB, B TOM
YHCIIe C TPUMEHEHUEM CPEJICTB BEIYUCIIUTEIBHOM
TEXHHKH.
YmMmers: [paktnyeckue 3ananus | [Ipaktuyeckue 3ananus | KoHTponb
[Tonb3oBarkest GU3NUECKUMU M MaTEMaTHYECKUMHU BBITIOJTHEHBI HE BBINIOJIHEHBI U HE BBITIOJTHEHHS
3aKOHaMH, MCIIOJIb3YeMbIE B MUKPO- U Ka4eCTBEHHO, oopmiteHsI NPaKTHYECKUX
HaHO3JIEeKTpOHUKe. OCYIECTBIATh pacyeT OCHOBHBIX | O(OPMIICHBI B CPOK U B 3aJaHui
ToKa3aresel KauecTBa paJrodJICKTPOHHON CHCTEMBI. | ITOJHOM 00beMe™* I13 NeNel-18
(cm. Tabu. 4.2)
Baaners: JlabopaTopusie pabotsl | JlabopaTophusie pabotsl | KoHTpomb
HapblkamMu BBITOJTHEHHS! TCXHHYECKHX PACYETOB B BBITIOJTHEHBI HE BBITIOJTHEHBI U HE BBITIOJTHEHUS
TOM YHCIIE C IPUMEHEHHEM CPEIICTB Ka4yeCTBEHHO, 0(hOpMIICHEI 71ab0opaTOPHBIX
BBIYUCITUTEIIFHON TEXHHUK. 0 OPMIICHEI B CPOK H B pabot Nel-3

II0JIHOM 00BeMe* *

(cM. Tabm. 4.2)




Tabnuma 5.2 — Onucanue noka3aTesield U KpUTEPUEB KOHTPOJIS YCIIEBAEMOCTH, ONMMCAHKE IITKAJI OICHIUBAHUS HA Tale MPOMEKYTOYHON aTTecTanuu (IK3aMeH)

Kon u Koo n Kpurepuu u mikana orieHUBaHUs
HaVMEHOBaHUE
HauMEHOBaHUE [TokazaTenu KOHTPOJIS yCIIEBAEMOCTH dopma KoHTpOIIS
HHIUKAaTOpa 2 Gara 1 Gamn 0 6amoB
KOMITETEHIINU
KOMITETEHIINU

HNKC-1. Criocoden I/IHKC:l.Z. Crpour 3HaTh: Tpeacrasien TlpeacTaBieH He Orser 14 BOMBOC OTger Ha
MIPUMEHSTh npocreiimue guznueckue 1 | duznyueckue u MaTeMaTH4ECKHE 3aKOHE, pa3BepHYTEIH OTBET IONHEL OTBET Ha N el; TeopeTHHeCKHit
¢dusnyeckue u MaTeMaTH4ecKhe MOJCIN MCTIONIb3YEMBIC B METOIHECKOH 1 Ha BOTIpOC BOTIpOC YICTBY! Bompoc GHteTa
MaTeMaTHIeCKUe AHAJIOTOBBIX M IU(PPOBBIX HOpPMAaTHUBHOW 6a3e B 001acTH pa3paboOTKu 1
3aKOHBI ¥ MOJICITH CXEM, a TaK)Xe€ MCIONb3YET MPOEKTUPOBAHUS PAAUO3IEKTPOHHBIX
JUTst CTaHAAPTHBIE IPOTPAMMHBIE | YCTPOWCTB.
MIPOCKTUPOBAHMUS CpencTBa ux TexHn4ecKne XapaKTepUCTHKHU U
CXeM, KOMIIBIOTEPHOTO OKOHOMMYECKHE TIOKA3aTENIN OTEYECTBEHHBIX U Hpencrasien IpencrapieH He OTBeT Ha BONpOC Ortser Ha
KOHCTPYKLIUH U MOJETUPOBAHUS 3apyOeKHBIX pa3pabOTOK B 0071aCTH Pa3sBEPHYTHIN OTBCT TIOJIHBINA OTBET Ha OTCYTCTBYeET JIONIOJIHUTEIIbHBIC
TEXHOJIOTUYECKHUX PAAMORIIEKTPOHHON TEXHUKH. Ha BOIpOC BOIIPOC BOIIPOCEI
TIPOIIECCOB MeTo/1b! BBINOJIHEHHS TEXHUYECKUX PAacueToB,

B TOM YHCJIE C IPUMEHEHUEM CPEACTB

BBIYHMCIIUTEILHON TEXHUKH.

Ymers:

[Tonb3oBarkest GU3NUECKUMU U

MaTeMaTHYECKIMH 3aKOHAMHU, UCIIOIb3yEMbIC B aJlaHye PEIICHO aJlaHye PEIICHO C ajlaHue He eIICHNE 3aa4

3 3 3 P
MHKPO- ¥ HAHOIEKTPOHHUKE. OCyIIecTBIATH BEPHO ommnoOKaMu pemieHo Ouera

pacueT OCHOBHBIX IoKa3aTeseii KauecTBa
paI[HOSHCKTpOHHOﬁ CHCTEMBI.
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Tabmuna 5.3 — CooTBeTCTBHE HAOpaHHBIX OAJUIOB M OLIEHKU 32 IPOMEKYTOUHYIO aTTECTAIHIO

Bannel 3a Tekymryto baipl 32 IpOMEXYTOYHYIO ATTECTALMIO
ycIieBaeMocTh* CyMMapHO€e KOJIMUeCTBO banel 3a perieHue Orenka
OamoB** 3agay**
0 GammoB 0...2 baoB 0 GammoB «HEYIIOBIICTBOPHUTEIHLHOY
1 6annos 3 banna He MeHee 1 Oamna «yIlOBJICTBOPHUTEIILHO)
2 GamnoB 4...5 6annos He MeHee 2 0aioB «XOpOTIO
3 banoB 6 OanoB HE MeHee 2 0aioB «OTIHYHOY

*) konuuecmeo 6anI06 paccuumviéaemcst 8 coomsemcemeuu ¢ maoauye 5.1.;
**) konuuecmeso 6aNN08 paccuUmvléaemcs 6 Coomeemcmeuu ¢ maobauyei 5.2.

5.2. O1leHOYHbI€E CPEACTBA AJIA KOHTPOJISI OCBOEHUS AUCIUTINHBI

5.2.1 TunoBble KOHTPOJIbHbIE 33JJAHUA WM MHBbIe MaTepHuaJbl, HE06X0AUMbIE
JAJis1 OLeHKHU 3HAaHUM, YMeHHMH, HAaBbIKOB U (HU/IM) ONbITa /JeATEeJIbHOCTH B XojJe
TeKylllero KOHTPOoJi ycneBaeMoCTH

Tunosble 3aJaHUA 1JIs1 JJa00OPATOPHBIX padoT

Pa3zgen 5. 3akoHbl ABUKEHUS CBOOOIHBIX HOCHTEJIEH 3apsia B TBEPAOM TeJle.

Jlaboparopuas padota Ne 1. Onpenenenue 3pHEeKTUBHOTO BPEMEHH KU3HU TIOJTYIIPOBOTHUKA

3ananue K 1abopaTopHOii paboTe

1. Onpenenuth BpeMsi KU3HUM HEOCHOBHBIX HOCHUTENEW 3apsaa B 0aze AMOJa, yKa3aHHOTO
npernojaBaTesieM Ipyu KOMHATHOM TeMIeparype.

2. OnpenenuTh BpeMs XH3HM HEOCHOBHBIX HOCHUTENICH 3apsga B 0a3e auona B JMama3oHe
temneparyp ot 20°C mo 80°C gepes 20°C.

3. BbIMCIUTD T|, IPH pasHBIX TEMIIEpATypax.

4. Toctpouts rpadvky 3aBUCUMOCTH T, OT TEMIIEPATYPBHL.

TumnoBbie KOHTPOJIbHBIE BOIIPOCHI TJIA NPAKTHYECCKUX 3aHATHIl

Pa3nes 1. OcHOBBI KBAHTOBOI MEXaHUKH
[TpakTrueckas padora Nel,2. CraTucTika paBHOBECHBIX HOCUTENEH 3aps/ia B OJYIIPOBOJHUKAX U
OCHOBBI KBAHTOBOM MEXaHUKH

agrONE

3anucath pacupeneneHue Oepmu-/Iupaka st 2IE€KTPOHOB U JBIPOK.

Hapucosats pacnipenenenne ®@epmu-/Iupaxa 1 31€KTpOHOB IIPU Pa3HOW TEMIIEpAType.
3anucarb GOpMyIy AJIUHBI BOJIHBI 1€ Bpoiiis ais 31eKTPOHOB, UMEIOIIMX SHEPTHIO (.
3anucarb COOTHOLLIEHUE HEONIPEAEIEHHOCTH.

3anucarhb CBA3b MEXKIY JUIMHOM BOJIHBI Jie Bpoiist 1 uMIyIbcoM.

Paznen 2. ®uznueckasi CTaTHCTHKA
[TpakTrueckoe 3ansTue Ne3. OCHOBBI 30HHOH T€OPUHU MOTYTIPOBOJHUKOB

1.

2.
3.
4.

HapucoBate sHepreTudeckue JuarpaMmMbl COOCTBEHHOTO TOJIYIPOBOIHHUKA, TOJIYIPOBOAHUKA
N-Tuma, p-Tumna. YKa3aTh II0JOKE€HHE YpOBHSI @depMH B 3THX MOJIYNPOBOJHHUKAX IIPH
temneparype 300 K.

Ha xakue cBOMCTBa MOIYITPOBOIHUKOB BIUSET NIMPHUHA 3aIIPEIIEHHON 30HbI?

VYKka3aTb OT 4ero 3aBUCHUT IOJIOKeHUE ypoBH Depmu.

Kak n3mensiercs mmprHa 3anpeiieHHON 30HbI IIPA N3MEHEHUHN TEMITEpaTyphl?

Tunosbie 3a1a4M A5 NPAKTUYECKUX 3aHATUI

Pa3nes 1. OcHOBBI KBAHTOBOM MEXaHUKH.

[TpakTueckast padota Nel,2 . CtatucTKa paBHOBECHBIX HOCHUTENEH 3apsiia B MOJIYIPOBOAHHUKAX
Y OCHOBBI KBAHTOBOM MEXAaHUKH

3agaun:




1. KakoBa BEpOSTHOCT, HAWTH OJJIEKTPOH HA HUKHEM YpPOBHE 30HBI IPOBOJUMOCTH ¢ B
coOCTBEHHOM repMaHuu (IMpUHA 3anpeneHHon 30061 ¢;= 0,725B), ecu Temneparypa oOpasiia paBHa: a)
30 K; 6) 300 K; B) Temmeparype Touku miasieruns 937°C; r) 10°%10°°; 107,

2. KakoBa BepOSTHOCTb HAMTH OJJIEKTPOH Ha HW)KHEM YPOBHE 30HBI MPOBOJMMOCTH TIpHU
koMHaTtHoi Temneparype (T = 300 K): a) B cooctBennom repmannu (Eq = 0,72 3B); 6) B cobcTBeHHOM
kpemuuu (¢,= 1,12 3B); B) B anmase (3= 5,6 3B)? UTo 03HAYAIOT 3TU pe3yNbTaThI?

3. lllupuHa 3ampemeHHOM 30HBI (; COOCTBEHHOro KpeMHHs paBHa 1,12 3B. Berumciouth
BEPOATHOCTH 3aIOJIHEHUS AJIEKTPOHOM YPOBHS BOJIM3M JHA 30HBI IPOBOAMMOCTH MpHU Temmeparypax 0 u
300 K. Kak u3mMeHHUTCsI 3Ta BEPOATHOCTH MPU YKA3aHHBIX TEMIIEPATypax , €CIU Ha TOTYIPOBOTHUK OyIeT
JIEHCTBOBATH JJIEKTPOHHOE U3TydeHue ¢ JyIMHAMH BOJIH A = 0,6 u 2 MkM? Cuurats, uto npu 7 = 300 K ¢f
MPAKTUYCCKH PAaBHO ¢,/ 2.

4. BoluncnuTh JeOpOINIeBCKYI0 JJIUHY BOJHBI JJIEKTPOHA M MPOTOHA, JBIKYIIUXCS C
kuHetnyeckoi sHepruer 1,00 k3B. Ilpy kakux 3HaYEHMSIX KMHETHUYECKON PHEPrHMM MX JJIMHA BOJIHBI
oynet pasHa 100mm? 39; 0,91 nm.

5. Ilpu yBenuueHun 3Hepruu 3jekTpoHa Ha A@ = 200 3B ero meOpoiieBcKas JJIMHA BOJIHBI
n3MeHwiack B N = 2,0 paza. HaiiTu nepBoHayaabHyIO IJIMHY BOJIHBI AJIEKTPOHA.

Pa3zgen 2. ®usnuyeckasi CTATHCTHKA

[TpakTnueckoe 3ansaTue Ne3 Tema: «OCHOBBI 30HHON TEOPUH MOTYIIPOBOAHUKOBY

3anauu:

1. Haiitu nonoxenue ypoBHs @epMu B COOCTBEHHOM MOJIYIPOBOAHUKE OTHOCUTENIBHO CEPEIUHBI
3anpenieHHoi 30HbI npu Temmeparype 300 K, ecan sdpdexTrBHas macca 3nmekTpoHa B 2 pasza Oonblie
3¢ (HEeKTHBHON MACCHI ABIPKHU.

2. HaiiTu morpemH-ocTs onpeeneHus nojaoxxeHust yposHs @epmMu B COOCTBEHHOM KPEMHHUHM IIPU
koMmHaTtHOU TemriepaTtype 300 K.

3. B coOCTBEHHOM MOJIyITPOBOAHUKE KOHILIEHTpPALUs 3JIEKTPOHOB mpoBogumocTu npu 7=300 K
paBHa 1,5-10"°m>. Haiitu LIMPHUHY 3alpElIEHHON 30HBI M IIOJIOKEHHE YpoBHA PDepmu Uil 3TOro
HOJTYIIPOBOJIHUKA.

4. Ha cxonbko MU3MEHWIOCH NPU HarpeBaHuu repmanuenoro nposognuka or 7=300 K no 350 K
noJjioxkeHue yposHs depmu?

5. Ilpu nerupoBanuu KpeMHUS (ochOpoM NATHIN BAJCHTHBIM AJIEKTPOH CBSI3aH TOJBKO C HOHOM
¢dochopa. Onpenenuth kakas TpeOyeTcs dHEprusi, 4ToObl OCBOOOIMTHCA ATOMY AJIEKTPOHY U CTaTh
CBOOO/JHBIM, OTHOCHUTEIbHAS JUAJIEKTPUUECKas MPOHMUIIAEMOCTh KPEMHMsSI TPUHATH paBHOW 12.
HapucoBaTe 3HEpreTHUECKYIO AMArpaMMy M YKa3aTh IIPUMECHBIM YPOBHEM.

TunoBbIe TeCTOBbIE 3aJaHUA JJIsI TEKYIIEro KOHTPOJIsA

Pa3zpgen 1-2.

Tect Ne 1.
1. Kakumu cBoiictBamu o0aaeT BoaHOBast PyHKIHS?

a) I yy dv=1; \|1\|1*dv — BEPOSITHOCTh HaXOXK/CHHUS B 00beMe dv;
\'

0) I Yy “dv = P — BeposTHOCTH HAaX0X/IeHNs B 00beMe V;
Vv

B) jww*dv = E — sneprus o6wvema dv.
\Y

2. BontoBast hyHKIHs Aexp[i(kx— cot)] MPECTABISACT COOOM BOJIHY, ABHKYIIYIOCS ...

a) B HAIPABJICHUH OCH X
0) B IPOTUBOMOJIOKHOM HaIPABJICHUU;
B) B TIPOM3BOJILHOM HalpaBJICHUH.
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3. VYKazaTh CIEKTP MUKPOYACTHUIIBI B TIIYOOKOH MOTEHIUAIBLHON sSMe

E
:
a) 6) B)

4, Kaxkoit Tun TemonpoBoIHOCTH peodIIaiaeT y METAILIIOB?

a) IEKTPOHHBIN;

0) poHOHHBIIA;

B) 3JICKTPOHHBIN U (POHOHHBIH.
S. Yro Takoe rpynmnosas cKopocTb BoJH Ae bpoitia?

a) CKOpOCTh TiepeMenieHus (PPOHTA BOJIHEI,
0) CKOPOCTh JIBHKEHUS YaCTHII;
B) CKOPOCTh MepeMeIieHus (a3bl.

Pasznea 3-5.

Tect Ne 2
Nel
Urto Ha3wiBaeTCs aAperipoM CBOOOTHBIX HOCHTENIEH 3apsiia.
HapucoBaTp 3aBUCUMOCTB 3JIEKTPOIIPOBOIHOCTH OT TEMIIEPATYPhI U OOBSCHUTD.
3anucaTh ypaBHEHHE HENPEPHIBHOCTH.
3anucaTh 3aKOH JIEUCTBYIOIIHUX Macc.

OnpenenuTp MIOTHOCTD APE(OBOTO TOKA B TEPMAHHUH C KOHIICHTPAIUCH
2 2
cMm
; 4, =900
B-c

cm

B-c
Ne2

OOBACHUTH MEXaHU3M JIOBYIIEYHON pEeKOMOMHAIINH.

3anucarb ypaBHeHUE 1UPPy3un.

Hapucosats 3aBucumocts p, ot T.

npumecn. N, =10°cn™; 1. =1900 ; mpu T = 300K.

UYro HazbiBaeTcs AU y3nOHHON JITMHON CBOOOAHOTO Mpobera.
Urto Ha3pIBaeTCS BPEMEHEM JUAJICKTPUIECKON pertakcaIiim.

Paspean 8.
Buier Ne 1
HapucoBate BAX BeIIpSMIISIONIETO NMEPEX0Ja METAIIT — HOJIYITPOBOAHUK.
Uem 00bsCHsETCS HAIMYNE OapbepHO eMKOCTH P — N mepexoa?
Uto Takoe TOK TepMOreHepanuu B P — N nepexoae?
Kakas oGmacts p — N mepexoa siBnsieTcst 6a30i?
VYka3zarp HarnpaBieHue APePpOBOro MOTOKA IBIPOK Yepe3 P — N mepexo.

Buaer Ne 2

HapI/ICOBaTB SHEPIreTUYCCKYIO JuarpamMmy P — N nepexoia B paBHOBECHOM COCTOSIHUH.

Kaxkoe BxirtoueHue p — N nepexoaa Ha3bIBAETCS MPSAMBIM?

Kakoii Tox Ha3pIBaeTCs TOKOM TEPMOI€HEepauu?

Kakoii yuactok BAX p — n nepexosia Ha3bIBaeTCsl OMUUECKUM?
HapucoBate 3aBUCUMOCTb OapbepHOI eMKOCTH OT OOPaTHOI'O HANPSKEHUS.
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5.2.2 TunoBble KOHTPOJIbHbIE 33JJAHUA U/IM MHBbIe MaTepHuaJbl, HE06X0AUMbIE
AJISA OLEeHKM 3HaHU#, YMEHUH, HAaBbIKOB M (M/M) ombiTa B X0J€ NPOMEKYTOYHOH
aTTeCcTaliiM N0 JUCHUIIUHE

Bomnpocsl Kk 3xk3aMeny

BosinoBoe ypaBHenue Llpeaunrepa.

CooTHoOIIEHNE HEONPENETEHHOCTEM.

JIBu>KeHHE CBOOOIHBIX YACTHI] BIOJB OCH X.

[IpoxoskaeHue yacTuil CKBO3b MOTEHIIMAIBHBIN Oapbep.
JIBr>KeHMe 4acTull B TOTEHUUAJIBHOM sIME.
TepmonnHaMuyeckuit cioco0 ONMUCaHUs COCTOSHUS YaCTHII.
CratucTuueckuii MeTo]1 OMMCaHUsl COCTOSIHUS YaCTHII.

Yucno cocTosHUI MUKPOYACTHLL.

TemnoBble CBOMCTBA TBEPJOTO TEJIA.

[TonsiTue o poHoHAX.

TemoBoe paciIMpeHne TBEPABIX TEJ.

TennonpoBoAHOCTh TBEPABIX TEIL.

DneMEeHTHI 30HHON TEOPUH.

JlucniepcuOHHbBIE KPUBBIE.

TernmoeMKoCTh TBEPIOTO TEA.

D¢ddexTuBHAS Macca INEKTPOHA.

[TonsiTre 0 CBOOOIHBIX HOCUTEISIX 3aps/ia B MOTYIPOBOIHUKAX.
Jlenenuie Ten Ha TPOBOJHUKH, MOJTYIPOBOJIHUKU U AUJICKTPUKH.
CtpyKTypa MOITyNPOBOAHUKOB U TUIIBI IIPOBOAUMOCTH.
KonuenTpanus cBOOOAHBIX HOCUTENEH 3apsiia B OTYIPOBOJHUKAX.
KonnenTpanus cBOOOIHBIX HOCUTEIICH 3apsijia.

KOHHCHTpaI_[I/IH CBO60,Z[HBIX 3apAa0B B IIPUMECHBIX IMOJTYIIPOBOAHUKAX.

[ToHATHS HAHOTOYKH, HAHOSIMBI, HAHOHUTH.

CriekTpbl HAHOPAa3MEPHBIX OOBHEKTOB.

HpeiidoBoe qBMKEHNE CBOOOIHBIX HOCUTENCH B IOTYIPOBOTHUKAX.
DIEKTPONPOBOAHOCTH MOTYIPOBOIHUKOB.
[TpoBOIMMOCTE HAHOOOBEKTOB.

D¢ dexTrl CUITBHOTO MO

HepaBHOBeCHBIE HOCUTENH 3apsa.

MexaHu3Mbl PEKOMOMHAIMH; CKOPOCTh PEKOMOMHAIUH.
YpaBHEHHE HENIPEPBIBHOCTH.

VYpaBHenue quddy3uu.

VYpaBHeHue 3apsaa.

IToBepXHOCTHBIE COCTOSIHUS.

HOI[BI/DKHOCTI) 1 BpEMs JKU3HU B o3 IMOBCPXHOCTHU MMOJTYIIPOBOJHUKA.

Dddext moms.

P-n mepexoja B COCTOSTHUU PABHOBECHSI.

[TapameTpsl p-n nepexosa B COCTOSHUY PaBHOBECHS.
[Ipsmoe BKIIFOUEHME P-n TIEPEXOIA.

OOparHoe BKIIFOUEHHE P-N MIepexo/a.

BAX uneanbHoro p-n nepexoja.

ConpoTuBieHue p-n nepexoa.

TemneparypHblie CBOWCTBA p-n MEPEXOAA.

TeruoBol TOK p-n nepexona.

Otnnune BAX peanbHOro p-n nepexoja oT UAeaabHOrO.
[Tpo6oii p-n mepexona.

[IepexoHbIE MPOLIECCHI B p-N IEPEXOJE.

EMKocTh p-n nepexona.

KoHTakT MeTamui-npoBoIHUK.

I'ereponepexon.

KoHTakT MeTaut-auiieKTpuK.
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52. Toxu HanOapbepHON MHIKEKLINH.

53. Toxkwu, 00ycIIOBIIEHHBIEC TYHHEIHHBIM IPOXOXKIACHUEM JIEKTPOHOB Yepe3 TOHKHE AUIICKTPUICCKUE
TUICHKH.

54. Toku orpaHMYEeHHBIC TPOCTPAHCTBEHHBIM 3aPSIOM.

55. TIpoxoskaeHne TOpsYHX ICKTPOHOB Yepe3 TOHKHE METAJUINYECKHUE TUICHKH.

56. IloneBbie TPaH3UCTOPHI.

57. ®usnueckue (PaKTOPHI, ONPEACISIOMUE TMOABWKHOCTE H  Kodpdumument auddysuun ot
TeMIIepaTypbl U KOHIICHTPAIIUH TPHUMECEH.

58. Omnrtuyeckue CBOKWCTBA MOJYIIPOBOIHUKOB.

59. ®oTO3NIEKTPHUYECKUE CBOMCTBA TIOJTYIPOBOTHHKOB.

60. DHepreruyeckue AuarpamMMbl MOJIYIIPOBOAHUKOB.

61. Juddy3noe nprkeHre cBOOOTHBIX HOCUTEIICH 3apsia.

62. DneKkTpuYecKue mepexoibl.

63. Mmxekius cBOOOHBIX 3apsi/IOB.

3agaum K IK3aMeHy

1. OnpeannuTh KOHIICHTPALHMIO JIEKTPOHOB B JBIPOYHOM TomynpoBoauuke mpu 300 K, ecnu
KOHIICHTpAIKs aKI[ENTOPOB Na:1020 I/MS, ni=2- 10 1/m3,

2. Onpenenutb JpeoBYyI0 CKOPOCTh 3JIEKTPOHOB U IbIpok B repmanuu npu 300K, ecnu
HaNPsHKEHHOCTh BHEUIHETO 3jeKTpuueckoro mnoist E=10 B/cMm, a moaBMKHOCTH 3JIEKTPOHOB M JIBIPOK
un=0,4 MZ/B'C, 1p=0,2 M%/B-c.

3. Ompenenuth ynelbHYIO mpoBoguMocTh kpemuus mnpu 300 K, eciu KOHIIEHTpamus TOHOPOB
10%° 1/M3, a TIOJIBUKHOCTH 3JIEKTPOHOB Lp=0,14 M%/B-c.

4. Beruucnoute KOHHGHTgaIII/IIO IBIPOK B JJIEKTpOHHOM monynpoBoguuke mnpu 300 K,
KOHIICHTpAIlUX JJOHOPOB 10%° 1/m , ni=2-1016 1

5. OnpenenuTh yaelnbHOE conpoTuBieHue kpemHus N-tumna npu 300 K, ecnmum  xoHIEHTpamus
JIOHOPOB 10%° 1/M3, a MOJABMKHOCTD 3JIeKTpoHOB 0,14 M%/B-c.

6. Onpenenuts amunHy auddysuonHoro cmemenus nekrponos npu 300 K B kpucramie
repManus N-tumna, eciu . fu,=0,4 MZ/B‘C, a 1,=100Mxc.

7. Onpenenure TOK B KpUCTaIe KyOMYECKOro KpPEMHMs CO CTOPOHOM 1 MM, ecinu ero ynenpHoe
conpotuBieHre 5 OM-cM. 1 00pasell MOMeEIIeH B CXeMY C MafieHHeM HarpsbkeHus 2B.

8. BerumcnuTe KOHIIEHTPAIHWIO HEOCHOBHBIX HOCHTEINIEH 3apsiia B DJIEKTPOHHOM TOJTYIPOBOTHHKE,
ecu Ha 2-10° aromoB repMaHus NPUXOIUTCS 1 aTOM IpHUMecH, KOHLEHTpauus repmanus 4,4- 10% 1/,
ni=2,5-10" 1/m,

9. Onpenenuts ko3 Puuuent quddysuu snexrpona npu 300K ecau p,=0,4 M*/B-c.

HToroBslii TecT 1)1 NPOBeAeHUS IPOMEKYTOUHOH aTTeCTAllUN
WTOroBBIi TeCT /Ui MPOBEIEHUS MPOMEXYTOYHON aTTeCTalluu O00ydaroumxcs cOpMUPOBAH B CUCTEME
MOODLE wu naxonmsaTcs B CBOOOJHOM JOCTYIE Ha cTpaHHIEe Kypca «DPHU3Mdeckne OCHOBBI MHUKPO- H
HAHOZJIEKTPOHHUKHY 10 ajapecy: https://sdo.api.nntu.ru/course/view.php?id=182.

PernameHT npoBeieHHsI TPOMEKYTOUHOM aTTecTanu B popme Tectupoanus B MOODLE
Kox-Bo Sa,I[aHI/Iﬁ B OaHKe BOIIPOCOB Kon-Bo BaHaHHﬁ, NPEABABIISICMBIX CTYACHTY BpeMﬂ Ha TCCTUPOBAHUC, MHH.

120 10 150

5.3.[Ipoueaypa oneHMBaHUS pe3yJIbTaTOB O00y4YeHHUs N0 JUCLHUILIUHE

[Tpouenypa onenuBanust (HOPMHUPYEMBIX B paMKax JIUCHUIUIMHBI KOMIIETEHIMM (3JI€MEHTOB
KOMIIETEHIINI) COCTOUT U3 CIEAYIOLIUX TAIOB:

1. Texymuii KOHTpOIb (ONKCaHUE MOKa3aTeNel U KPUTEPUEB KOHTPOJIS YCIIEBAEMOCTH, OITMCAHHE
IIKaJI OIICHUBAHUS Ha JTalle TeKYILEeH aTTeCTalliy NpeACTaBlIeHb! B Ta0u. 5.1, 3amanus B 1. 5.2.1).

2. IlpomexxyTouHas arrectanusi (ONMMCaHUE MOKa3aTeiae U KPpUTepUueB KOHTPOJIS yCIIEeBaeMOCTH,
OIMCaHME LKA OLEHUBAHUS HA ATaIle MPOMEKYTOUHOM aTTeCTalluy NpEeACTaBIeHbI B Ta0. 5.2, 3a1aHus
B 5.2.2).

Jns Bcero mepeuHs (GOpPMUPYEMBIX KOMIIETCHUMH (3JIEMEHTOB KOMIIETCHIMN) AMCHUIUIMHBI
MIPUBOIMTCS MPOLIEAYPa OLIEHKH Pe3ysIbTaToB 00yueHus (Tadim. 5.3).
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Ta6muuwt 5.4 — Ilponeaypa, KpUTEPUH M METOJIbI OLICHUBAHUS PE3YJIbTaTOB 00YUCHUS

[Inanupyemble pe3yabTaThl 00ydeHUs

Kpurepun onieHnBaHus pe3yIbTaTOB

1 xpuTepuii — OTCYTCTBUE
YCBOEHHS
«HEYIOBJIETBOPUTEIILHO»

2 KpuTepHil — He TIOJIHOe
yCBOCHHE
«YJIOBJICTBOPUTEIBLHO

3 KpuTepuii — xoporiee
YCBOCHHE «XOPOLIO»

4 KpUTepuil — OTIIMYHOE
YCBOEHUE «OTIHYHO»

MeTtopl OLICHUBaHUS

IKC-1. Criocoben MPUMCHATH (1)I/I3I/I‘{CCKI/IG N MAaTEMATUYCCKUEC 3aKOHBI 1 MOCJIN IJII IPOCKTUPOBAHUA CXEM, KOHCprKI_[I/Iﬁ 1 TEXHOJIOTUYCCKUX MTPOLECCOB

HIIKC-1.2. Ctpourt npocreiimue pu3myeckie 1 MaTeMaTHIeCKIe MOJIENTN aHAIOTOBBIX U II(POBHIX CXEM, a TaKKe MCIIONB3YeT CTaHAapTHEHIE IPOrPaMMHEIE CPECTB

a UX KOMIIBFOTEPHOTO

MOJIEJINPOBAHUS
3HaTh: OTCyTCTBHE YCBOCHUS HenocraTouHo yBepeHHO Ha noctaTo4HO BBICOKOM OTINYHO IOHUMAET U TectupoBanue
duzmyecKre 1 MaTeMaTHYECKUE 3aKOHBL, 3HaHHUI MIOHUMAET U MOXKET YPOBHE IOHUMAET U MOXKET | MOXKET OOBACHATH IpomesxyTouHast
HCTIONB3yEMbIE B METOIMIECKOi 1 HOPMATHBHOI Gase 00BACHATH MOTy4YEHHbIE OOBSACHATH MOTydIEHHbIE MOTy4YeHHbIEC 3HAHUSA, aTTecTalus
B 061acTH pa3pabOTKU M MPOEKTHPOBAHHKS SHaHHA SHaHH ACMOHCTPHPYCT
< CaMOCTOSITENBHYIO
PaguOdIEKTPOHHBIX YCTPOUCTB.
T M03HABATEIbHYIO
E€XHUYECKUE XapaKTEPUCTUKU U SKOHOMHUYECKHUE EATENLHOCTD
MOKAa3aTeJIM OTEYECTBEHHBIX U 3apYOeIKHBIX
pa3paboTOK B 00JIACTH PaHOdJICKTPOHHON TEXHUKH.
MeTo1bl BBIIOJHEHHUS TEXHUUYECKUX PACUETOB, B TOM
4yCJle C IPUMEHEHUEM CPEACTB BHIYUCIUTEILHON
TEXHUKHU.
YMerh: He nemonctpupyer He yBepenHo JlocTaTouHO YBEpEHHO OTnuyHO eMOHCTpHUpYeT | BbimonneHue
[Tonb30BaThes GPU3MIECKUME M MaTEMATHIECKUMH YMEHHUS JIEMOHCTPUPYET YMEHHUS JIEMOHCTPUPYET YMEHUS YMEHUS HPaKTHYECKUX paboT
3aKOHAMH, UCTIONb3YEMBIE B MUKPO- Hpomexyrounas
aTTecTalus
HaHORJIEKTPOHHKE. OCYIIECTBIATh pacyeT OCHOBHBIX
[IOKa3aTesed KauecTBa PaJu03JIEKTPOHHON CUCTEMBIL.
Baagernb: He nemoncrpupyer He yBepenno JlocTaTouyHO yBEpEHHO OTINYHO AEMOHCTPHPYET Brinonnenue

HaBbikaMu BBINIOTHEHUS TEXHUYECKUX pacy€ToB B TOM
YHUCJI€ C IPUMEHCHUEM CPEACTB BBIYMCIIMTEIIbHOM
TCXHUK.

HaBBIKH

JIEMOHCTPUPYET HaBBIKA

JIEMOHCTPUPYET HaBBIKH

CaMOCTOSATCJIIbHBIC HABBIKH

nmabopaTopHBIX paboT




6. YYEBHO-METOAWYECKOE OBECIIEYEHHUE JUCHOUIIJIMHDbI

6.1 OcHOBHa# JiMTEpaTypa

6.1.1 SAmmypun, H.I1. Dnekrponmka: YueOHoe mocobme / H.II. fAmnypun, bapanosa, A.B.,
O6yxoB, B. 1. — M.: «Akanemusi», 2011. —240c.

6.1.2 JIparynoB, B.II. OcHOBbI HaHO3JeKTpoHUMKH: YdeOHoe mocodbue /B.II. [IparyHnos,
WN.I'. Heussectusriii — M.: Jloroc, 2006. —496c¢.

6.2 lonoJiIHMTEe/IbHAA JIMTEpaTypa

6.2.1 MHponos, N.E. KantoBas ¢usuka. OcHOBHBIC 3aKOHBI: YueOHOe nmocodue /U. E. Upogos —
M.: BUHOM, Jlaboparopus 3nanuii, 2010.—256¢.

6.2.2 MHponos, N.E. KantoBas ¢usuka. OcHOBHBIC 3aKOHBI: YueOHOe nmocodue /U. E. Upomos —
M.: BUHOM, Jlaboparopus 3Hanuii, 2007. — 256¢.

6.2.3 MHponos, N.E. KantoBas ¢usuka. OcHOBHBIE 3aKOHBI: YueOHOe nocodue /U. E. Upogos —
M.: BUHOM, Jlaboparopust 3Hanuii, 2002. —272c.

6.2.4 Illyka, A.A. Hanoanekrponnka: Ydyeonoe nmocooue /A.A. llyka, N.I'. HeusBecTHsIit; mos
obmr. pen. akaz. 10.B. I'ynsesa — M.: ®usmatkuura, 2007. — 464c.

6.2.5 ®unaués, A.M. TepaorenbHas GorornekTpoHuka. Puszndeckue ocHOBI /A.M. dunayés,
N.W. Tayoxun, M.A. TpumeHkoB — 2-¢ u3J., ucnp. u gom. — M.: @usmarkuaura, 2007. — 384c¢. —5 .

6.2.6 Crenanenko, W.II. OcHOBBI MHUKpPODIEKTPOHUKH: YueOHoe mocobue ans By3oB. /M.IL.
Crenanenko — M.: JIaboparopust ba3zossix 3uanuii, 2003. —488c.

6.3 METOAI/I‘ICCKI/IC YKa3aHHA, PpEeKOMEéHJAaluu HW JApyrue MaTepHas/ibl K
3aHATHUAM

6.3.1 A.B. bapanoBa ®usndeckue OCHOBBHI MUKPO- M HaHOAIEKTpoHUKH MY k PI'P pacuer
napameTpoB p-n nepexonaa. H.Hosropoa, HI'TY 2013. - 30c.

7. UH®OPMALMOHHOE OBECINEYEHHUE JUCIOUIIJINHBI

7.1 IlepeyeHb pecypcoB HUHPOPMALUMOHHO-TEJEKOMMYHUKAIlMOHHOM CeTH
«MHTEpHET», HEO006XO0AUMBIX JJisI OCBOEHMA [UCLUIVIMHBI (MOAyJ/if), BK/JIKYas
3JIEKTPOHHbIE OMG/IMOTEYHbIe U UHPOPMALMOHHO-CIIPABOYHbIE CUCTEMbI

7.1.1 DnextpoHHO-OnONMoTeuHass cucrema wuznarenbctBa  «IPRbooks». Pexum gocryma:

www.iprbookshop.ru.
7.1.2 DnexTpoHHO-OMOIMOTEYHAs cucTeMa u3aarenbeTBa «Jlanby. Pexnm qoctyna:

http://e.lanbook.com/

8. OBbPA3OBATEJIBHBIE PECYPCbI AJ14 UHBAJIMA0B U JINL, C OB3

B rtabmume 8.1 ykazaH nepedeHb 00pa3oBaTENBHBIX PECYpCOB, HMEIOMUX  (OPMBI,
a/IalITUPOBAHHBIE K OTPAaHUUYEHUSM 370POBbs, @ TAKXKE CBEJICHUS O HAJTMYMM CHEIHATbHBIX TEXHUUYECKUX
cpeAcTB 00y4YeHHsI KOJIEKTUBHOTO M MHAMBUYaTbHOTO MOJIb30BAHMS.

Ta6muia 8.1 — O6pa3oBaTenbHBIC PECYPCHI 7151 HHBATUIO0B U Jinil ¢ OB3

HepequL O6pa3OBaTeJ'IBHBIX pPeCypcCoB, CBCI[CHI/IH O HaJIMYMUH CIICHHUAJIbHBIX TCXHUYCCKUX
HpI/ICHOCO6HeHHBIX JUIA UCITIOJIb30BaHUA CpEACTB O6y‘IeHI/I${ KOJUICKTUBHOT'O U MHAWBUAYAJIBHOT'O
HHBAIMAAMHU U auiamu ¢ OB3 IIOJIL30BaHU
3BC «IPRbooks» CrenuansHoe MoOunbHoe npuioxenrne IPR BOOKS WV-Reader
SEC «Jlatby CHHTE3aTOp peyH, KOTOPbIA BOCIIPOM3BOUT TEKCThI KHUT U MEHIO
HaBHIallUH



http://www.iprbookshop.ru/
http://e.lanbook.com/

9. MATEPHAJIbHO-TEXHUYECKOE OBECIIEYEHUE, HEOBXO/JUMOE /Il
OCYILECTBJIEHHA OBPA3OBATE/ILHOTO ITPOLIECCA 110 JUCLIUIJIMHE
(MOAY.JIIO)

Y4eOHbIC ayaUTOPUU JUIS TPOBEACHHS 3aHATUNA MO0 JUCIHUIUIMHE (MOJYIO), OCHAIICHBI
000pyIOBaHUEM M TEXHUYECKUMH CPEICTBAMU O0yUEHUSI.

B ta6muie 9.1 nepedncieHsr:

- yueOHbIE ayIUTOPUHU JJIsi MPOBEACHUS YUEOHBIX 3aHATHUI, OCHAIllEHHbIE OOOpPYIOBAaHUEM H
TEXHUYECKUMH CPEJICTBAMU OOyUCHUS;

- IOMEIICHUS JIJIs1 CAMOCTOSITENIbHOIM paboThl 00yUaOIIUXCsl, KOTOPbIE OCHAIICHBI KOMITBIOTEPHOU
TEXHUKOW C BO3MOXKHOCTBIO TOJAKIIOUeHHs K cetu «MHTepHeT» U oOecnedeHHMEeM JOCTyra B
AJIEKTPOHHYIO HHPOPMAIIMOHHO-00pa3zoBarenbHyto cpexy AITM HI'TY.

Tabmuna 9.1 — OcHaIEHHOCTh ayAUTOPUN U TOMEIICHUH /IS TPOBEACHUS 3aHATHI U CAaMOCTOSTEIbHOM
pabOThI CTYICHTOB 0 TUCIUTUIHHE (MOJTYITIO)

HanmenoBanue ayautopuii u
IIOMEILICHUN I IPOBEACHUS 3aHATHN U
CaMOCTOSITENIbHOM pabOTHhI

OcHaIEHHOCTD ayAUTOPUN U IOMELICHU U1l IPOBEIECHUS
3aHATUN U CAaMOCTOSITENILHOM paboThI

318b - JIaboparopust "OcHOBBI MHuHHaTIOpHBIC AJIEKTPOHHBIE Jaboparopuu "MOJI-2" (2
3JIeKTPOHUKHU. PU3NYECKHE OCHOBBI 1IT.); YHUBEpCANbHbIM CymuabHbIN mKkad (1 mr.);
MHUKpPO-HaHO3JIEKTPOHUKH" Ocummtorpad GOS-620 AKHMII-1137-30-10 (1 mr.);

r. Ap3amac, yn. Kanununa, gom 19 I'eneparop SFG-71003 (1 wit.); MynsTuMeTpAPPA - 207 (4

mrt.);.; Ocmmorpad GDS-71022 (1 mrr.); 'eneparop I'3-
109 (1 mr.); Ucrounuk nmutanus AKNUIT-1137-30-10(1mrT.);
I'enepatop (1 wr.); llxad kuuxkHbI CTON HAa MET. OCHOBE (8
mrt.); Ctyn Ha MeT. ocHoBe (15 mT.); [TocamounbIx Mect —

14.
316 - KaOuHeT caMOIIOArOTOBKHA pabounx MecT cTyneHTa — 26 1T,
CTYJICHTOB 1K, ¢ Beixomom Ha TeneBuzop LG - 1 .
r. Ap3amac, yn. Kanununa, gom 19 [1K ¢ noakiiroueHreM K UHTEPHETY -SIIT.

10. METOAWYECKUE PEKOMEH/IAIIMY OBYYAIOLIMMCS 110 OCBOEHHIO
JUCLIMIIMHBI (MOAYJIS)

10.1 O6mMe MeTOoAMYECKHE PEKOMEHAAlMU AJisl 00y4YaoUMXCsS M0 OCBOEHHUIO
AUCHUIIMHBI, 06pa30BaTe/IbHbIE TEXHOJIOTUH

JucuunirHa peanusyercs MOCPEACTBOM IPOBENCHHUS KOHTAKTHOM paboThl ¢ 00y4arolmMMHUCS
(BKJIIOYas MPOBEJIEHUE TEKYIIETO KOHTPOJIS YCIEBAEMOCTH), CAMOCTOSTEIbHON pabOThl 00ydaromuxcs u
IIPOMEXYTOYHOH aTTeCTaluu.

KonrtakTHass pabora mnpoBOAMTCS B ayAUTOPHONM U BHeayauTOpHOW (Qopme, a Takke B
AJIEKTPOHHOU HWH(GOPMAIIMOHHO-00pa3oBaTeibHOM cpene uHcTUTyTa (mamee — DUMOC). B cioydae
MIPOBE/ICHUS] YacTH KOHTAaKTHOH paboTsl mo aucuuiuimHe B OMOC (B COOTBETCTBMM C pPacHUCAHUEM
y4eOHBIX 3aHATHUH), TPYAOEMKOCTh KOHTaKTHOU padota B DMOC >KkBHBajI€HTHA ayIUTOPHOI padoTe.

[Tpu mpenogaBaHUU TUCUUIUIMHBI MCTIONB3YIOTCS COBPEMEHHBbIE 00pa3oBaTelbHbIE TEXHOJIOTHUH,
MO3BOJISIIOIINE TOBBICUTh aKTUBHOCTH CTYAEHTOB IPU OCBOCHHMM MaTepuayia Kypca U MpeAoCTaBUTh UM
BO3MOKHOCTh 3()(peKTHBHO peaan30BaTh Yachl CAMOCTOSATENIbHOM PabOTHI.

Bech nek1inoHHBIN MaTepuall Kypca, a Takyke MaTepHaibl JJs IPAKTHUECKUX 3aHATHI HaxXosITcs B
cBoboanoM noctyne B CZIO MOODLE Ha cTpaHuiie Kypca U MOT'YT ObITh TpOpaOOTaHbI CTyJIEHTaMH 110
YTeHUs JIEKIUH B XOJ€ CaMOCTOATEIbHOW paboThl. DTO 1aeT BO3MOKHOCTh OOCYAMTH MaTepHall Co
CTY/IEHTaMM BO BpeMsl YTCHMS JIEKIUHA, aKTUBUPOBATh UX JEATEIILHOCTh IPU OCBOCHUU MaTepHara.

Ha onekumax W TpakTUYECKUX 3aHATUAX  PEAIU3YIOTCS HMHTEPAKTUBHBIE TEXHOJIOTUH,
MIPUBETCTBYIOTCS BOMPOCHl M OOCYXKIEHHUS, HCHOJIb3yeTCSd JMYHOCTHO-OPUEHTUPOBAHHBIM MOJIXO/,
JTUCKYCCUOHHBbIE TEXHOJIOTUH, TEXHOJIOTMH paboThl B MajblX TIpyMmax, YTO IO3BOJSET CTYJEHTaM
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MIPOSIBUTH €051, MOTYYUTh HABBIKM CAMOCTOSITEIbHOTO N3YUYEHHUS MaTepuala, BBIPOBHITh YPOBEHb 3HAHUM

B IpyIIIIE.
Bce Bompochl, BO3HHUKIINE MPU CaMOCTOATENbHON padoTe Haja JOMALIHUM 3aJaHUeM, MOJPOOHO

pa3buparoTcs Ha MPAKTUYECKUX 3aHATUSAX M JIeKIusaX. [IpoBoAsTCs MHAMBUIyalbHBIE W TPYIIOBBIC
KOHCYJIBTAIlMM C UCIIOJIb30BAHMEM, KaK BCTPEY CO CTYJEHTaMM, TaK U COBPEMEHHBIX WH(OPMALMOHHBIX
TEXHOJIOTHH, TaKuX Kak (Gpopym, 4aT, BHyTpeHHssI 3nekTponHas moura CJIO MOODLE.

Nuunuupyercss akTUBHOCTh CTYJIEHTOB, MOOMIPSETCS 3a/laHue JII0OBIX BOIPOCOB MO MaTepuaiy,
MPAKTUKYETCS UHIAUBUAYAJIbHBIN OTBET HAa BOIPOCHI CTYJICHTA.

s oueHku 3HaHUI, yMEHUHN U ypOoBHS c(hOPMHUPOBAHHOCTH KOMIIETEHIIMH B MPOIIECCE TEKYIIETO
KOHTPOJISI IPUMEHSIETCS CHCTeMa KOHTPOJIS ¥ OIEHKH YCTIEBAeMOCTH CTYICHTOB, ITPE/ICTABICHHAS B Ta0.
5.1. [IpomexyTouHasi arTecTals MPoBOIUTCS B OopMeE 3aueTa ¢ MCIOIb30BAaHHEM CUCTEMbI KOHTPOJIS U
OILICHKU YCTIEBAEMOCTH CTYJICHTOB, IIPE/ICTaBIICHHOM B Ta0I. 5.2.

10.2 MeToau4yecKHe YKa3aHUA AJIS 3aHATUM JIEKIIUOHHOI 0 TUIIA

HQKHI/IOHHHﬁ KypC npcamnojaract CHUCTCMATU3UPOBAHHOC HU3JIOKCHHUEC OCHOBHBLIX BOIIPOCOB
TEeMaTHYECKOro IniaHa. B X0J€ JICKIHMOHHBIX 3aHATHH PACKPbIBAIOTCA 0a3oBbIE BOIIPOCBI B paMKax
KaX(HOfI TEMbI JHUCLMITIIIMHBI. O003HAYaIOTCS KJIIOUEBBIE ACICKThI TEM, a TaKXKC OCIar0TCA aKICHTbI Ha
HauoOosee CIOKHBIX M BaXKHBIX IOJIOKEHUIX HN3y4a€MOro marcpuajia. MaTepI/IaJ'II)I HeKHI/Iﬁ SABJIAIOTCSA
OCHOBOM JJI1 IIOATrOTOBKH 06yqafom1/1xcs1 K TPaKTHYCCKHUM 3aHATUSAM W BbIIIOJIHCHUA 3a)1aH1/11?1
CaMOCTOSITeILHOM pa60TBI, a TaKXE K MCPOIPUATHUAM TCKYLICTO KOHTPOJIA YCIIEBACMOCTU U
HpOMe)I(YTOHHOﬁ arTeCTalivu 1o JUCHUIIJINHE.

10.3. MeToaguyeckKye yKa3aHUs MO0 OCBOEHUK AMCIMILIMHbI HA JIA00PAaTOPHBIX
pa6oTax

[ToaroToBky K Kax0i 1a00paTopHOil paboTe CTYJEHT AOKEH HayaTh ¢ 03HAKOMIICHUS C IJIaHOM
3aHATUS, KOTOPBIM OTpa)kaeT coepKaHUe MNpeUIoKeHHOM Tembl. Kaxkaas BelosHeHHas paboTa c
0(hOpMIIEHHBIM OTYETOM M MOJUICKUT 3aLIUTE y IPEroiaBaTes.

Ipu oniennBaHKMYM 1a00OPATOPHBIX PAOOT yUUTHIBAETCA CIEAYIOLICE:

- KQUeCTBO  BBIMOJIHEHUS IKCHEPUMEHTAJIbHO-TIPAKTUYECKOM dYacTM paboThl M CTENEHb
COOTBETCTBHS PE3y/IbTaTOB PaOOTHI 33JaHHBIM TPEOOBAHUSIM;

- KauecTBO 0(OpMIIEHUS OTYETa 110 paboTe;

- KQUeCTBO YCTHBIX OTBETOB Ha KOHTPOJIbHBIE BOIIPOCHI IIPH 3aIIUTE paOOTHI.

10.4 MeTtoauyecKue yKaszaHMA 10 OCBOEHUMI [JUCHUMIUVIMHBI Ha 3aHATHUAX
CEMHUHAPCKOro Tuna

[TpakTuyeckue (ceMUHApPCKUE) 3aHATUS TPEACTABIAIOT COOOW JETANN3aLUI0 JIEKIIMOHHOTO
TEOPETHYECKOTO MaTephaia, MPOBOJATCS B LENSIX 3aKpEIUIEHHS Kypca W OXBaThIBAIOT BCE OCHOBHBIC
pasznensl. OcHOBHOW (opMoii MpoBeleHHs MPAKTHUYECKHX 3aHATHH sBIsSeTCs 00CyXJIeHHe Hambosee
MPOOJIEMHBIX M CIIOKHBIX BOIIPOCOB IO OT/AEITBHBIM TEMaM, a TaKXKe PelIeHue 33aad U pa30op IpruMepoB
B ayJIMTOPHBIX YCIOBUSIX.

[TpakTHueckue (CeMHUHApPCKKE) 3aHATHS 00eCIIeUnBatOT:

- IPOBEPKY U YTOYHEHHUE 3HAHUH, MTOIyYEHHBIX Ha JICKLUAX;

- pa3BUTHE YMEHUH M HABBIKOB IMCKYCCHOHHOTO OOCYXKACHHUS BOIIPOCOB 110 y4eOHOMY MaTepHay
JTMCLUIUIMHBL, BBIPAOOTKM COOCTBEHHOM MO3MIIMHU 110 aKTYaJIbHBIM BOIIpocaM (IIpodiiemMam);

- TOJIBEJCHWE WTOTOB 3aHATHHA (pe3ylbTaThl TECTUPOBAHHs, TOTOBHOCTH OTYETOB TIO
NPAKTUYECKUM 3aHSATHSM, TOTOBHOCTH JOMAIIHUX 33JJaHUN, BBIMOJIHEHHBIX B XOJ€ CAMOCTOSTEIbHOMN
padoThI).

[TpuBOAATCS KOHKPETHBIE METOAWYECKHE YKa3aHUs JJIs 00ydaroluxcs Mo MOJArOTOBKE JOKJaja,
BBITIOJTHEHUIO pedepaTa Hin dcce, TpeOoBaHUS K BX 0(OPMIICHHIO, MTOPSIOK CAAYH.

10.5 MeToau4YeCcKHE YKa3aHUsI IO CAMOCTOSTE/IbHOM pa6oTe 06yYaIUXCs

CamocrosTenbHas paboTa o0ecrieynBaeT MOArOTOBKY 00yYaroIIerocss K ayIMTOPHBIM 3aHATHAM U
MEPONPHUATUAM TEKYIIEr0 KOHTPOJISA M NPOMEKYTOYHOM arTecTaluy IO H3y4aeMOM JUCIUIUIMHE.
Pe3ynbTarhl 3TONW MOATOTOBKU MPOSIBISIOTCS B aKTUBHOCTH OOYYaroLIErocs Ha 3aHATUSAX U B KauecTBe
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BBITTOJTHEHHBIX NPAKTHUYECKUX 33aJaHUI U APYTUX (OPM TEKYIIEro KOHTPOJISL.

B mporecce camocTosiTenbHOM pabOTHl PEKOMEHIYETCS MpopaboTKa MaTepuagoB JICKIUNA IO
K10l MpONJAEHHONW TeMe, a TaKkKe M3ydeHHE OCHOBHOM Y4eOHOH M CHpaBOYHO-OMOIMOTpaduuecKont
JHUTEPATYPHhI, IPEICTABICHHOW B pa3zaede 6.

Jlns BBINOJNHEHHWS CaMOCTOSITENbHOW pPa0OTHl NMPH M3YYCHWH AWCHUIUIMHBI CTYIEHTBI MOTYT
UCIIOJIF30BATh CHENUAIM3UPOBAHHBIE ayAUTOPHH (CM. Tabi. 9.1), 06opynoBaHue KOTOPBIX 0OecHeYrBaeT
noctyn uepe3 «HTepHET» K 3JIEKTPOHHON HWH(OpPMAIMOHHO-00pa30BaTEILHONW Cpele HHCTHTYTa M
AJIEKTPOHHOW OMONMMOTEYHON cHcTeMe, TI/Ie pacrojlaralorcsi y4deOHble W y4eOHO-METOIUYECKHe
MaTepualibl, KOTOPbIE MOTYT OBITh HCIOIB30BAHBI ISl CAMOCTOSATEIILHOM PabOTHI.

Jns oOyvaromuxcst o 3a04HOi popMe 00ydeHus: caMocTosITeIbHas padoTa SIBISETCS OCHOBHBIM
BUJ/IOM y4eOHOH JIeSTEIbHOCTH.

10.6 MeToauYECKHE YKa3aHHU M0 06eceYeHUI0 06pa30oBaTe/IbHOrO MpoIecca

1. Meroaudeckue pPEKOMEHIAIMM TI0 OpraHU3aluu ayguTopHON padoTel. [IpuHATE YueOHO-
metonudyeckuM copetoM HI'TY um. P.E. AnekceeBa, npotokoin Ne 2 ot 22 anpenst 2013 r. DneKTpOHHBIH
azapec:
https://www.nntu.ru/frontend/web/ngtu/files/org_structura/upravleniya/umu/docs/metod_docs_ngtu/meto
d_rekom_auditorii.PDF.

2. Meronnueckue PEKOMEHJAUK IO OPTAHU3ALMU U TUIAHUPOBAHHUIO CAMOCTOSITEIbHON pa60TLI
cTyaeHToB mo auctumuinHe. [Ipunsatel YueOHO-mMeTonuyeckuM coBerom HI'TY um. P.E. Anekceesa,
IIPOTOKOJI Ne 2 oT 22 anpens 2013 r. ONEeKTPOHHBIN azapec:
https://www.nntu.ru/frontend/web/ngtu/files/org_structura/upravleniya/umu/docs/metod_docs_ngtu/meto
d_rekom_srs.PDF.

3. YuebOnoe nocobue «lIpoBeneHue 3aHATHII C TPUMEHEHHEM UHTEPAKTUBHBIX (POPM U METOJOB
o0y4ueHus», EpmakoBa T.1., WBamkun ET., 2013 T. DNEeKTPOHHBIH azpec:
https://www.nntu.ru/frontend/web/ngtu/files/org_structura/upravleniya/umu/docs/metod_docs_ngtu/prove
denie-zanyatij-s-primeneniem-interakt.pdf.

4. YuyebHoe mocobue «OpraHuzainusi ayAUTOPHONH pabOThl B 0Opa3oBaTEIbHBIX OPraHU3aLUIX
Bbicilero oOpazoBanusi», MBamkun E.I'., XKykxosa JLII., 2014 r. OnekrpoHHBIH ajpec:
https://www.nntu.ru/frontend/web/ngtu/files/org_structura/upravleniya/umu/docs/metod_docs_ngtu/organ
izaciya-auditornoj-raboty.pdf.
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http://www.nntu.ru/RUS/otd_sl/ymy/metod_dokym_obraz/provedenie-zanyatij-s-primeneniem-interakt.pdf
http://www.nntu.ru/RUS/otd_sl/ymy/metod_dokym_obraz/provedenie-zanyatij-s-primeneniem-interakt.pdf
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https://www.nntu.ru/frontend/web/ngtu/files/org_structura/upravleniya/umu/docs/metod_docs_ngtu/provedenie-zanyatij-s-primeneniem-interakt.pdf
http://www.nntu.ru/RUS/otd_sl/ymy/metod_dokym_obraz/organizaciya-auditornoj-raboty.pdf
http://www.nntu.ru/RUS/otd_sl/ymy/metod_dokym_obraz/organizaciya-auditornoj-raboty.pdf
http://www.nntu.ru/RUS/otd_sl/ymy/metod_dokym_obraz/organizaciya-auditornoj-raboty.pdf
https://www.nntu.ru/frontend/web/ngtu/files/org_structura/upravleniya/umu/docs/metod_docs_ngtu/organizaciya-auditornoj-raboty.pdf
https://www.nntu.ru/frontend/web/ngtu/files/org_structura/upravleniya/umu/docs/metod_docs_ngtu/organizaciya-auditornoj-raboty.pdf

JlonosiHeHUs1 M U3MEeHeHNs B pado4eil mporpamMMe JMCUMILINHBI
Ha 20 /20 y4. I.

YTBEPXJIAIO:
JlupexTop UHCTUTYTA:

I'ne6os B.B.

« » 20 T.

B pabouyio mporpaMMy BHOCSATCS CIEIYIOIINE U3MEHEHUS:

1)
2)
WM JIeNaeTcsl OTMETKA O HelleJIeco00pa3HOCTH BHECEHUS KaKUX-T1M00 U3MEHEHUI Ha TaHHBINA y4eOHbII
roJ
PaGouas mporpamma nepecMoTpeHa Ha 3aceJaHiH Kadeapsl, MPOTOKOI OT No
3aBenyromnuii kadeapoit
(noonucw) (®HO)
YrBepxxkaeno YMK AIIN HI'TY, npotokon ot Ne
3am. nupekropa o YP [lypeirun A.1O.
(noonucs)
CornacoBaHo:
Havansauk YO MenpsHukosa O.10.
(noonucs)
(6 cnyuae, eciu usMeHeHUs Kacalomes iumepamypbl):
3aBeyromias OTAeI0M OUOIMOTEKH Crapoctuna O.H.
(noonucy)
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