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1. MECTO JUCIHUAIIIUHBI (MOAYJISI) B CTPYKTYPE OBPA3OBATEJILHOM
IMPOI'PAMMBbI

Huctummaa «®Pu3nka KOHACHCUPOBAHHOTO COCTOSHUS» OTHOCHTCS K 0a30BOM 4acTu
6soka b1 yueOHoro miaHa.

Jloruueckue U coaepkKareabHO-METOJANYECKUE B3aUMOCBS3U JUCHMIUIMHBL C APYTUMU
gactamu OIl (nucuuruinHaMu (MOAYJISIMH), TPAKTUKAMU):

. I
Ne /it HaumeHOBaHUE MPEALICCTBYIONEH ANCUMILTHAEL CemecTtp KOMIETEHITNH ngg);[)mecmy}omeﬁ
(Momyst)
JUCHUITIINHBI
1 dusuka 123 OK-7, OIIK-1, OIIK-2,
OIIK-3, OIIK-5
2 Maremaruka 123 OIIK-1, OIIK-2, OIIK-5
3 Beenenue B mpodeccuio 1 OK-2, OK-4, OK-6, OK-7,
OIIK-1
- CBS3b C MOCJIEAYIOIUMHU JUCIUILTUHAME (MOAYISIMH ), ipakThkamu, BKP
HaI/IMeHOBaHI/Ie mocJjenq IOHleﬁ JUCIHUITIINHBI HlH(bp
Ne mi/mt Y Cemectp KOMIIETEHIINH MOCIeAYIomel
(Moxyns), mpaxkTux, BKP
JUCHUIUIMHBI (MOayns), mpakTuk, BKP
1 [Iponeccbl MUKPO- U HAHORJIEKTPOHUKH 6 OIIK-5, OIIK-7, T1IK-1
2 MUKpOAIIEKTPOHHUKA 6 [1K-1, [1IK-2, [1K-3
3 TBepaoTenbHas dJIEKTPOHUKA 7 [1K-1, T1IK-2, [1K-3

2. INTAHUPYEMBIE PE3VYJIBTATbHI U3YUEHUSA IO AUCIUIIJIMHE (MOAY JIIO)

IIponiecc wu3y4deHHs AUCHUIUIMHBI HampaBleH Ha (OpMUpOBaHME Yy 00y4aeMoro
cnenyronux komnerenmumii (OK-7, OIMK-2, OIIK-3, OIIK-5):

- CIIOCOOHOCTBIO K CaMOOpraHu3auu u camoodpasosanuio (OK-7);

- CITOCOOHOCTBIO BBISIBIISATH €CTECTBEHHOHAYYHYIO CYIIHOCTH MPOOJIeM, BO3HUKAIOMINX B
Xo0Jie MpOo(heCcCHOHATILHON JEATeNIbHOCTH, TMPHUBIEKATh JUISI UX pEIIEHHs COOTBETCTBYIOIUM
¢pusuko-matemaTrueckuii anmapat (OI1K-2);

- CIIOCOOHOCTBIO pelaTh 3a/laud aHalU3a M pacyeTa XapaKTePUCTHK SIEKTPUYECKUX
neneii (OITK-3);

- CIIOCOOHOCTBIO HCIOJIb30BATh OCHOBHBIE IPHEMBI OOpabOTKHM U TpeNCTaBICHUS
sKcTepuMeHTaIbHBIX AaHHbIX (OITK-5).

B pe3ynbrare u3ydeHus AMCUUIUINHBI CTYACHT JI0JIKEH:
3HATH

- KJIaccU(UKAIUIO TBEPJBIX TEJI Ha METaJUIbl, MOJIYIPOBOAHUKH U JUAIEKTPUKU C TOUKH
3peHHsT 30HHOW TEOPHH; OCHOBHBIC JJIEKTPHUYECKHE, MAarHUTHBIE W ONTHYECKHE CBOWCTBA
TBEPJBIX TeN, MEXaHU3Mbl MpPOTEKaHUs TOKAa; OCOOEHHOCTH DJEKTPOHHBIX CBOWMCTB
HEYIOPSI0YEHHBIX 1 aMOP(HBIX MaTepPHAJIOB;
yMeThb

- IPAUMEHSTH METOJIBI U CPENICTBA U3MEPEHUS (PU3NICCKUX BEITUYMH.
BJaJ1eTh

- METO/JIaMH KBaHTOBO-MEXaHWYECKOTO OIHMCaHUS MPOCTCHUIINX KBAaHTOBBIX CHCTEM,
BXOJISIIIIUX B COCTaB 3JIEMEHTOB JIEKTPOHUKU M HAHOAJIEKTPOHUKH.



3. ObBbEM JUCHUIIVIMHBI (MOAYJIAA) C PACHHPEJAEJEHUEM 110 CEMECTPAM

No Bcero gacos mo KonraktHas pabota CamocrosiTenbHas
Buer yueOHBIX 3aHATHI
cemecTpa yueOHOMY ITaHy | ayJquTOpHAas | BHeayAUTOpHas pabota
Jlexmmn 18 18 X X
nmabopaTopHbIE PabOTHI 18 18 X X
npaKkTHIecKue/
36 36/16* X X

4 CEMUHAPCKHUE 3aHATHS
CPC 72 X 0,9 71,1
CPC 3ks. 0 X 0 0
BCET' O 3a 4 cemecTp 144 72 0,9 71,1

* BCero ayJJUTOPHBIX YaCOB / B TOM YHCJI€ B aKTUBHON M MHTEPAKTUBHON GOpMax.
[IpoMexxyTouHast aTTeCTalus — 3a4eT C OLICHKOM B 4 cemecTpe.

4. COJEPKAHME JUCUMIIIUHBI (MOAY.JIsT)

4.1. KonrakTHas ayiuTopHas pa6ora
4.1.1. HaumeHoBaHHe TeM JIEKIHIi, MX CO/lepKaHue U 00beM B Yacax
Tema 1. BBenenne — 2 4., (OK-7, OIIK-3, OIIK-5)

Knaccudukanus tunos cBs3eit. Cuna Ban-nep-Baanbca: nucrnepcrnoHHOE B3aUMOJCHCTBUE,
OpPUEHTALlMOHHOE  B3aUMOJAECHCTBUE, HWHIAYKIMOHHOE B3auMojehcTBue. LoHHas  CBA3b:
3aBUCUMOCTh  NOTEHLMAJIBHOW HSHEPIMM OT PACCTOSHHUS, PpE3YIbTUPYIOIIAs SHEpPrus
B3aUMOJICHCTBUSI HOHOB, pe3yJbTUpYIOIIass dHeprus pemerkd. KoBajeHTHas  CBS3b:
0000111eCTBIICHHE IIEKTPOHOB. MeTamnnueckas cBs3b. BoiopoaHas CBS3b.

Jluteparypa paszaen 7 [1, 2, 8]

Tema 2. DjeMeHTHI KpucTawiorpaguu — 2 4., (OI1K-2, OIIK-3)

Kpucrannuueckas pemerka. Pemerku bpasa. Tpancmauuu. DnemeHTapHas sueika. Y3l
pemietku. [IpocThie U CIOKHBIE 3JIEMEHTApHbIE AYEHKU. THUIBI CIOXKHBIX 3JIEMEHTAPHBIX AYEEK
(0OBEMHOLICHTPUPOBaHHbIE, T'PaHELIEHTPUPOBAaHHbIE, 0a30IEHTPUPOBAHHBIE), PEIIETKU C
6asucom. OOo03HayYeHHE Y3JI0B, HANpaBJIEHUH M IUIOCKOCTEM B kpucramie. Knaccudukanus
TBEPJBIX Tel MO xapakrepy cui cBsa3u. [ledextsl nmo @Dpenkemto, aedexts mo IloTTkw,
PUMECH.

Jluteparypa pazzgen 7 [1, 3, 10, 14]

Tema 3. Mexann4yeckue cBOHCTBa TBepAbIX Tel — 2 4., (OK-7, OIIK-2, OIIK-3)
VYnpyras u ninacruyeckas aepopmanus. 3akoH ['yka. [lonarue o qucnokanusax. OCHOBHBIE
TUIIBI TACIIOKALMI: JIMHEWHbIE AUucnokauuu. Bektop broprepca.
Jluteparypa pasaen 7 [1, 2, 9, 15]

Tema 4. TensnoBble cBoiicTBa TBepAbIX Tell. — 2 4., (OITK-2, OIIK-3, OI1K-5)

[ToHsATHE O HOPMANBHBIX KOJIeOaHUsX penreTkr. CIeKTp HOPMAaJbHBIX KOJeOaHHH pelIeTKH.
XapaktepucTuueckas gebaeBckas yactora. Xapakrepuctuueckas Temneparypa Jlebas. [lonstue
o ¢ononax. TemmoemkocTs TBepAOro Tena. TemIOEMKOCTb  3JIEKTPOHHOIO — rasa.
TennonpoBoIHOCT TBEPABIX Tell.

Jlureparypa pasaen 7 [1, 3, 4, 13]




Tema 5. 3onHas1 Teopusi TBepaAbIX Tell. — 2 4., (OIIK-3, OIIK-5)

O06oO0mecTBIeHNE 3JEKTPOHOB B KPUCTAUIOB. DJHEPIeTHUYECKHI CIEKTP JJICKTPOHOB B
KpHUCTaie. 3aBUCUMOCTb SHEPrHMM AJIEKTPOHA OT BOJHOBOTO BekTOpa. D¢ dexkTuBHas macca
anexkTpoHa. [IpoBOJHUKY, NTUANEKTPUKH U MOJIYIIPOBOIHUKH.

Jluteparypa pasaen 7 [1, 2, 5, 6, 7]

Tema 6. IlorynpoBognukm. — 2 4., (OK-7, OIIK-2)
OyHKIMSA pacnpeneneHus Uil BBIPOKICHHOr0 ra3za ¢pepMuoHoB. DyHKIUS pacnpeneseHus
JUIA BBIPOKJIEHHOTO ra3a 0030HOB. CoOCTBEHHBIE MONYNPOBOMHUKU. [loHsATHE O HABIpKax.
[Tpumecuble nomynpoBoaHukd. [lomoxkenue ypoBHs depMu M KOHLEHTpaLusi CBOOOJHBIX

HOCHUTEJICH B MOMYNPOBOJHUKAX. DKCUTOHBI.
Jluteparypa pasaen 7 [1, 3, 6, 12, 14, 16]

Tema 7. DJIeKTPONPOBOAHOCTH TBepPAbIX TeJ. — 2 4., (OK-7, OIIK-3, OIIK-5)

Hpeiid >7aeKTpOHOB TOA JACHCTBHEM BHEIIHETrO IMojis. Bpemsi penakcanuum u 1jiMHA
cBoOOAHOrO TmpoOera. YiaenbHas OAJIEKTPONPOBOIHOCTh IMPOBOJHUKA. IJIEKTPONPOBOAHOCTH
YUCTHIX MeTaJI0B. COOCTBEHHAs MPOBOJUMOCTH MOJIYIPOBOJHUKOB. [IprMecHast mpoBOIUMOCTh
MOJIYITPOBOJITHUKOB.

Jluteparypa paszaen 7 [1, 2, 3, 6, 16]

Tema 8. KonrakTHble siBjaeHust — 2 4., (OK-7, OIIK-3, OIIK-5)

Pabora Bbixoma. BnmsHue aOCOpOIMOHHBIX ciOeB Ha padboTy Bbixoga. KoHTakT aByx
MeTauioB. KoHTakTHast pa3HOCTh MOTEHIMANOB. KOHTakT MeTajyia ¢ MOJYIPOBOIHUKOM.
3anopHbld cnoi. BrausHUE KOHTAKTHOTO MOJISI Ha SHEPTeTUYECKHE YPOBHU MOJYNPOBOJHUKA.
BrinpsiMiienre Ha KOHTaKTe MOJYIPOBOJIHUKA C METAIIOM. KOHTAaKT ABYX MOJYMPOBOAHUKOB C
pa3IMYHBIM TUIIOM IPOBOAUMOCTH. PaBHOBeCHOe cocTosiHuE p-N-mepexoaa. Beimpsmistomniee
JercTBre p-N-nepexoaa. BonprammnepHas xapakTepucTuka p-n-repexona.

Jluteparypa pasnen 7 [1, 2, 4, 9, 13, 15]

Tema 9. MarHuTHbIE CBOiiCTBa TBepAbIX TeJ — 2 4., (OITK-3, OIIK-5)

MarauTHo€ 1oJ1e B MarHeTukax. MarHuTHbIE CBOMCTBA TBEPABIX Te€Jl. MarHUTHBIE CBOMCTBA
atomoB. [lpupona nuamarnerusma. [Ipupoga mapamarnerusma. Ilpupona deppomarneTusma.
Ponb 06MeHHOrO B3auMOAEHCTBYS B BOSHUKHOBEHUH (heppoMarHeTusma.

Jluteparypa pazmen 7 [1, 3, 5, 9, 13, 16]

4.1.2. IlpakTH4eckue (CeMHHAPCKHE) 3aHATHS, X HAMMEHOBAaHHE H 00beM B Yacax

Ne HaumenoBanue TeM 3aHATHIA Kon-Bo ®dopma Cpoxu Howmep Jlureparypa
JacoB KOHTPOJIA KOHTPOJIA KOMIICTCHIIUN
1 | Kpucmannuuecxas pewemxka. 4 Tecr 7[1-4]
Onpeodenenue unoexkcos IpyIIIOB (OK-7,
Munnepa ast 15-20.03 OI1K-3,
JIUCKYCC OIIK-5)
ust
2 | Kpucrannuueckas pemierka. 4 Tecr 7[1-4]
DneMeHTHI peHTreHorpapun IPYIIIOB (OIIK-2,
ast 15-20.03 OIIK-3)
TICKYCC
ust
3 | Kpucmannuueckas pewemxa. 4 Tecr 7[1-4]
Tunvi snemenmapHbvix rpynmnoB | 15-20.03 (OK-7,
KPUCMANTUYECKUX SAUeeK as OIIK-2,




JIUCKYCC OIIK-3)
ust

4 | Vnpyeue ceoticmsa. Pacuem 4 Tecr (OIIK-2, 7[1-4]
MeH30pa YNpy2ux HanpsaXceHull IpYIIIOB OIIK-3,

ast 15-20.04 OIIK-5)
JICKYCC
ust

5 | Vnpyeue ceoticmea. 4 Tecr (OIIK-3, 7[1-4]
Onpeodenenue mensopa TPYIIIOB OIIK-5)
deopmayuii ast 15-20.04

JIICKYCC
ust

6 | DJIEKTPOHBI B TBEPIOM TEIIE. 4 Tecr 15-20.04 (OK-7, 7[1-4]
Pacuer sneprun @epmu TpyIIOB OIIK-2)

ast
JICKYCC
ust

7 | DAEKTPOHBI B TBEPIOM TEJIE. 4 Tecr 15-20.05 (OK-7, 7 [1-4]
OnpeneneHre KOHICHTpAIuU rPYIIOB OI1K-3,

HOCHTENEH 3apsijia. ast OIIK-5)
JIICKYCC
ust

8 | DJEKTPOHBI B TBEPIOM TEIIC. 4 Tecr 15-20.05 (OK-7, 7[1-4]

Pacuer anexTponpoBogHOCTH IpyNIIOB OIIK-3,
Y KOHTaKTHOMW pa3HOCTH as OIIK-5)
MOTCHIINAIOB JICKYCC

ust

9 | OnTHueckue CBOWCTBA. 4 Tecr 15-20.05 7[1-4]
Omnpenenenue IpYIIIOB (OIIK-3,
(OTOMHIYITUPOBAHHOTO ast OIIK-5)

HAINPSOKCHUS Ha P-N-Tiepexoie JICKYCC
ust
4.1.3. JIaGopaTopHble 3aHATHS, MX HAMMEHOBAHHME H 00beM B yacax
Ne HauMeHOBaHHE TeM 3aHATHA Koz-so | ®opma Cpoxn Howmep Jlutepatypa
qyacoB KOHTPOJIA KOHTPOJIA KOMIICTCHIINHN
T[TocTpoeHue PasIMIHBIX THIIOB Homyck, (OK-7,
1 KpHCTAITHUCCKIX PeIIeTOK 4 Bammra | 15-20.03 OIIK-3, [1-3,11-17]
OTYeTa. OIIK-5)

o | PyHKuus pacrpeseenus 4 g:;ﬁ; 15-20.04 | ©OUK2, 1) 51147

depmu-/Iupaka MeTasITBI OIIK-3)
OTYeTa.

Omnpenenenne ypoBHs Depmu

Y pacyeT KOHIIEHTpaluu Homyck. (OK-7,

3 | HocuTenel 3apsiaa B 6 3amura | 15-20.04 OIIK-3, [1-3,11-17]
COOCTBEHHBIX U MPUMECHBIX oT4eTa. OIIK-5)
TIOJTYITPOBOTHUKAX

4 DIIeKTPOHHO-IBIPOYHBII 4 g:;zs; 15-20.05 (OIIK-3, [1-3,11-17]
nepexo/q U OIIK-5)




4.2. CamocTosiTeqIbHas1 padoTa
CPC — u (unm) TeMbl M pas3fensl TeM JUIsl CaMOCTOSATENIBHOTO M3Yy4€HMsI, B TOM YHCIe
KOHCIEKTUpoBaHue - /1,1 4.

Ne HaumenoBanue tem Kon-Bo Howmep Jluteparypa
JacoB KOMIICTCHIIUH
1 | Tema 2 HecoBepieHcTBa U 1€PEKTHI KPUCTATUTMYECKON 10 (OIIK-2, 71, 10]
pemieTku. Mo3anueckast CTpyKTypa. OIIK-3)
2 | Tema 3. BunroBsle nuciokaru. UcTOYHUKH 10 (OK-7, 712,7]
JTUCIIOKALIIN. OIIK-2,
OIIK-3)
3 | Tema 5. 3amoHeHHE 30H JIEKTPOHAMH. 10 (OIIK-3, 711, 5]
OIIK-5)
4 | Tema 6. HepaBHOBECHBIE HOCHTEJIH. 10 (OK-7, 73, 6]
DOTONPOBOAUMOCTD MOTYIIPOBOIHUKOB. OIlIK-2)
5 | Tema 7. D1aeKTpONPOBOAHOCTH HEBBIPOKACHHOTO U 10 (OK-7, 712,9]
BBIPO’KJIEHHOT0 ra3oB. 3akoH Bunemana-®panua- OIIK-3,
JlopeHua. OIIK-5)
6 | Tema 8. TonmmHa ABOHHOTO JEKTPUIECKOTO CIIOS, 10 (OK-7, 711, 14]
BO3HHUKAIOIIIETO B MECTE KOHTAKTA JIBYX METAIIJIOB OIIK-3,
OIIK-5)
7 | Tema 9. [lomeHHas cTpykTypa peppOMarHUTHBIX TE. 111 (OIIK-3, 712,7]
KadecTBeHHBIN aHAIU3 KPUBOM HAMarHW4MBaHMS. OIIK-5)

4.3. KontakTHasi BHeayIUTOpPHas padora

CPC — rpynnoBsle KOHCYJIbTalMK B TeueHue cemectpa — 0,9 u.

5. ®OHJ] OHEHOYHBIX CPEJCTB JIJISI TPOBEJIEHUS TIPOMEKYTOYHOI,
TEKYIIENA ATTECTALIMYA OBYYAIOIIUXCS MO JUCHUATIIMHE (MOY.JIIO)

5.1. IlepeyeHbp KOMIeETEeHUMH ¢ yKa3aHMeM 3JTanoB HX (OPMHMPOBAHUA B Ipolecce
0CBOEHHUs 00pa30BaTEJIbHON MPOrpaMMbl

Homep komnereHun
«OK-T» DopmynupoBka KoMreTeHInH «CIocoOHOCTh K CAMOOPTaHU3aIUK B K CaMO0Opa30BaHUIO»

Juctuminael, popMUpyIomKe KOMIIETEHIIMIO B IIPOIIECCe OCBOEHHsI 00pa30BaTeIbHON IPOTrPaMMBI Oran
WNunexc Haumenosanue (opumposai

(cemecTp)

B1.B.1 Hctopust 2
B1.B.2 NHOCTpaHHbIN A3BIK 12345
b1.b.4 Ddusnka 123
B1.B.5 Xumust 1
b1.b.6 MmxeHepHas 1 KOMITbIOTEpHas rpaduka 1
B1.B.7 DKOJIOTHsl 2
b1.b.9 DKOHOMHKA U OpraHu3aIys IPOU3BOICTBA 3
b1.5.10 TeopeTnueckrue OCHOBBI 3JIEKTPOTEXHUKU 34
b1.5.12 dunocodus 4
b1.5.13 Du3nKa KOHIAEHCUPOBAHHOTO COCTOSIHUS 4
51.5.19 DusnyecKas KyJabTypa 16
51.B.0/1.1 CorHoIorus 3
51.B.OJ.2 DKOHOMHKA 3
B51.B.OJ1.3 [IpaBoBenenne 5
b1.B.O/1.6 Beezenue B npoeccuio 1
b1.B.OJ1.7 Teopust BeposiTHOCTEH 6
b1.B.JIB.1.1 OCHOBBI YIIPaBJIEHHsI KOJUIEKTHBOM 2
b1.B.JIB.1.2 OKOHOMHKA M OPraHM3anusl MpeANPHHUMATENbCKON NesTeTbHOCTH 2

8




b1.B.JIB.1.3 OcHOBBI Ou3HECA 2
b1.B.JIB.1.4 CouunanbHO-TICHX0JIOTHYECKHE TEXHOIOTHH HHKIIIO3UBHOTO 00pPa30BaHUs 2
b1.B./IB.2.1 Pycckuil A3bIK M KyJIbTypa pedu 4
b1.B.JIB.2.2 KynbTypa o01meHus B 1e10BOH JOKyMEHTaIlU| 4
B1.B.JIB.2.3 MapxkeTusr 4
b1.B.JIB.2.4 | bu3Hec-maHHpOBaHHE 4
B2.V.1 YueOHast mpakTHKa 4
B2.I1.1 IIpou3BOACTBEHHAs IPAKTUKA 6
B2.I1.2 [IpepunnomMuas (IpoU3BOACTBEHHAs) TPAKTHKA 8
B3 I'ocynapcTBeHHast HTOrOBasl aTTECTalUs 8

Homep koMmnereHumn

«OITK-2»

@opmynupoBka koMIeTeHINN «CIIOCOOHOCTBIO BBIABIATH €CTECTBEHHOHAYYHYIO CYIITHOCTD
po0JIeM, BO3HUKAIONINX B X0/€ MPO(ECCHOHATBHON AEATEIBHOCTH, IPUBIICKATh I UX
peLIeHus COOTBETCTBYIOUIMH (PU3MKO-MaTeMaTHUECKUH anmapar»

Juctumumael, GopMUpPYOLIHEe KOMIETESHIINIO B POLIECCe OCBOSHMSI 00pa30BaTeIbHON MPOrpaMMBbl Oran
WNunexc HaumenoBanue (opmHpoBasus
(cemecTp)
b1.b.3 MartemaTHka 123
b1.5.4 dusuka 123
b1.5.13 Pu3uka KOHICHCUPOBAHHOIO COCTOSHUS 4
b1.b.15 Matepuasl 3JIEKTPOHHON TEXHUKU 5
b1.b.17 OCHOBBI TEXHOJIOTUH JJISKTPOHHOH KOMIIOHEHTHOH 0a3bl 7
b1.b.18 HanoanekrpoHnunka 8
b1.B.O/I.2 |3koHOMuKa 3
b1.B.OJI.7 |Teopus BeposiTHOCTEMH 6
b1.B.OJI.8 | Mertonsl MaTeMaTHYeCKOH (HDU3UKH 5
b1.B.0/1.20 | ®u3nyeckue OCHOBBI JIEKTPOHUKU 567
b1.B.JIB.3.3 | KoHueniuu cOBpeEMEHHOTO €CTECTBO3HAHHUS 34
B2.11.1 [TpousBoCTBEHHAs] IPAKTHKA 6
B2.J1.2 [TpennumnomHas (IpoU3BOACTBEHHAST) MPAKTHKA 8
B3 I'ocynapcTBeHHAs! HTOTOBAsI ATTECTAIHS 8

Homep xomnerenuuu

«OITK-3»

XapaKTePUCTHK IEKTPUUECKUX IIeTIeH)

DopmynupoBka komneTeHIMN «CHOCOOHOCTBIO pelaTh 3a/1a4 aHalli3a U pacyera

JuctuminHel, popMupyIomue KOMIETEHIIUIO B IIPOIIECCe OCBOEHHS 00pa30BaTeIbHON MPOTrPaMMBI Oran
WNunexc Haumenosanue (opmHpoBasus
(cemectp)
F1.5.4 Omsnka 123
b1.65.10 TeopeTnueckre OCHOBBI 3JIEKTPOTEXHUKHU 34
b1.b.13 Du3nKa KOHACHCUPOBAHHOI'O COCTOSHUS 4
b1.b.15 Matepuasl 3JIEKTPOHHON TEXHUKU 5
b1.5.16 CXeMOTeXHHKa 7
b1.B.0/1.20 | ®u3nyeckrie OCHOBHI JCKTPOHUKA 567
B2.V.1 Y4eOHas MmpakTHKa 4
B2.I1.1 ITpon3BoacTBEHHAs IPAKTUKA 6
B2.11.2 [pennuuioMHas (IPOU3BOACTBEHHAS ) IPAKTHUKA 8
B3 I'ocynapcTBeHHast UTOTOBasl aTTECTALMS 8

HOMep KOMIICTCHIIMH

(DOpMyJ'II/IpOBKa KOMIICTCHIINH «CrocoOHOCTEIO peuiaTh 3a/lauy aHajin3a U pacyeTra

«OIIK-5» XapaKTEPUCTHK NEKTPHUECKUX Lenen»
Juctumumael, GopMUpYOLIHe KOMIETSHIINIO B IPOLiecce OCBOSHMS 00pa30BaTelbHON MPOrpaMMBbl Oran
Wnupexc Haunmenosanue (opumposarz
(cemectp)

b1.b.3 MaremaTuka 123
b1.5.4 dusnka 123
b1.B.5 Xumust 1
b1.5.10 TeopeTuueckue OCHOBBI ANEKTPOTEXHUKHU 34
b1.b.11 Mertponorus, cCTaHAapTH3aLUs U TEXHUYECKHUE U3MEPEHUS 4
b1.5.13 @Du3KKa KOHASHCUPOBAHHOTO COCTOSIHUS 4
B1.B.OJ1.7 |Teopus BeposiTHOCTEN 6
b1.B.OJI.8 | Mertonsl MaTeMaTHYeCKOH (DU3UKH 5
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b1.B.O/1.10 |YwucneHHbIE METOBI 4
b1.B.O/1.16 |Meronbl AMarHOCTHKH U aHAINM3a MUKPO- U HAHOCTPYKTYP 7
b1.B.OJ1.17 |IIponeccsl MUKPO- U HAHOZJIEKTPOHUKHU 6
b1.B.0O/1.20 | ®u3nueckue OCHOBBI IEKTPOHUKU 567
B2.y.1 YueOHast mpakTHKa 4
B2.11.1 IIpou3BOACTBEHHAs IPAKTUKA 6
B2.I1.2 IIpepnunnomHas (IpOU3BOACTBEHHAs) NPAKTHKA 8
B2.H.1 HayuHo-uccnenoBarenbckas padoTa 8
B3 I'ocynapcTBeHHast HTOTOBasl aTTECTALMs 8

5.2. Onucanue moka3atejieii U KpUTepHEB ONEHUBAHUS KOMIETEeHUHMIi HAa Pa3IMYHBIX
Tanax MX (opMUpPOBaHHUS, ONMUCAHME WIKAJ OleHUBAHHs. MeToanyeckue MaTepHAJIbl,
ompeaeJsOle NPoueaIypbl OLEHUBAHWS 3HAHMNA, YMeHHWIi, HABHIKOB M (WJIH) ONBbITA
AeATeJIbHOCTH, XapaKTepU3YIIIMX ITanbl (OpMUPOBAHUA KOMIIETEHLMIA.

Onenka cHOPMHUPOBAHHOCTH KOMIICTCHIIMH B pPaMKax IPOMEXKYTOYHOH aTTeCTallHu
MIPOBOAMTCS IO 3a4E€THBIM OHJICTaM.

3ayeTHbIC OWJIETHI TOJDKHBI BKJIFOYATh B CeOSl BOIIPOCHI Ui OIICHKH 3HAHWH, YMEHUH H
HaBBIKOB. KoJMYeCTBO BOMPOCOB B 3au€THBIX OWieTax MOJDKHO cocTaBiATh 3-10 (B ciyuae
NPOBEJICHUS] TIPOMEXYTOYHON aTTeCTalud B (OPME TECTOB KOJMYECTBO BOIPOCOB B OMIIETAaX
JOIDKHO coctaBisith 10-20).

[Mpu Texymeil arrecranuu OOYYArOMIMXCSl OLEHKA CPOPMHPOBAHHOCTH KOMIICTEHIIMN
OCYIIIECTBIISICTCS HA 3aHATHSIX:

- IEKIIMOHHOT'O TUIA MOCPEICTBOM cobeceoBanusl ¢ 00ydaeMbIMH (OIPOC 00y4aeMbIX ), B
TOM YHCIIe TI0O TeMaM W (WJIK) pa3jeliaM TeM, BBIHECEHHBIM JUIsl CAMOCTOSTEIIBHOTO M3YyUSHUS
o0y4JaeMbIMH, JJOKJIaJa (COOOIICHHUS );

- CEMHHAPCKOTO THUIIA MTOCPEACTBOM TECTUPOBAHUS 00y4aeMBbIX, COOSCEIOBAHUS, 3AIUTHI
oTueTa 10 JJabopaTOpHOIi paboTe, pacueTHBIX padoOT B X0O/I€ MPAKTUYECKOTO 3aHATHS U T.11.

KpuTepnn OLIECHUBAHUS KOMIETEHIIMH HA
PA3JIUYHBIX dTallax uX (l)Ole/Ip()BaHl/lﬂ

IToxka3aTeu oeHUBAHUS KOMIIETEHIIUI
(3HaHUA ¥ (WIN) YMEHUS U (WIN) HaBBIKY U (MJIH) OIBIT
JeATeNIbHOCTH, (POPMUpPYEMBbIE TAHHOW KOMIIETEHIIUEH)

Homep xomnereHnuu

1-ii ypoBeHB
«Y3HABAHUWE»

2-1l ypOBCHD
«BOCITPOU3BEJJEHUE»
3- ypoBeHb
«[TPUMEHEHUE»

3HATh: KJaccU(PUMKAIMIO TBEPAbIX Tel Ha
OK-7 |meTaymnbl, MOJTYNPOBOJAHUKUA W JTUAJICKTPUKUA C +
TOYKH 3PEHHS 30HHOU TEOPUU.

3HATh: OCHOBHBIE JJIEKTPUYECKUE, MarHUTHBIE U
ONTUYECKUE CBOMCTBA TBEPABIX TEJ, MEXAHU3MBI
MIPOTEKAHUS TOKA; OCOOEHHOCTH AJIEKTPOHHBIX
OIIK-2 |cBOWCTB  HEYNOPAJOYEHHBIX M  aMOP(HBIX + +
MaTepuasoB.

yMeTb: IPUMEHATH METOABl M  CPEACTBA
n3MepeHus: GU3NYECKUX BEJTMYNH

3HATh: KJIacCU(UKAIIMIO TBEPABIX TEI Ha
METAJIJIbI, TIONYNPOBOJHUKA W JUIICKTPUKU C
TOYKH 3pEHUS 30HHOW TEOpPHUH. OCHOBHBIE
JJIEKTPUYECKUE, MArHUTHBIE M  ONTHUYECKHE

OIIK-3
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CBOMCTBa TBEPIbIX TeJl, MEXaHU3MbI MMPOTEKAHUS
TOKa; OCOOCHHOCTH  DJIEKTPOHHBIX  CBOMCTB
HEYTOPSIIOYEHHBIX U aMOP(HBIX MaTepUasoB.
yMeTb: IPUMEHATH METOABl M  CPEACTBa
u3MepeHus: GU3NYECKUX BETUUHH.

BJaJeTh: METOJlaMU KBAaHTOBO-MEXaHUYECKOIO
OMMCAaHUs TPOCTEHIINX KBAaHTOBBIX CHCTEM,
BXOJAIIMX B COCTaB AJIEMEHTOB 3JIEKTPOHUKU U
HAHO3JICKTPOHUKHU.

3HaTh: KJIacCU(UKAIMIO TBEPAbIX Tel Ha
METaJUIbl, IHOJIYHPOBOJHUKU W AMIIEKTPUKU C
TOYKM 3pEHUS 30HHOM TEOPUM. OCHOBHBIE
JIEKTPUUYECKUE, MAarHUTHble M  ONTHUYECKHE
CBOMCTBA TBEPIbIX TEJl, MEXaHU3MbI IIPOTEKAHUS
TOKa; OCOOEHHOCTH  3JIEKTPOHHBIX  CBOMCTB
OIIK-5 |HeynopsJ0ueHHBIX U aMOP(PHBIX MaTepHAIIOB. + + +
yMeTb: IpPUMEHATb METOAbl M  CPEICTBa
M3MepeHus: GPU3NIECKUX BEITHMUMH.

BJaJeTh: METOJaMH KBAaHTOBO-MEXaHHUYECKOTO
ONMCAaHUS TPOCTEHUIINX KBAaHTOBBIX CHCTEM,
BXOJSIIIUX B COCTaB 3JIEMEHTOB 3JIEKTPOHUKU U
HAHO3JICKTPOHUKH.

HIkaja oueHMBAHUS KOMIICTEHIIMIA:

«OTJIUYHO» - 00yUaIOIUICs MPaBUIIbHO, Y€TKO, apTYMEHTUPOBAHO U B MOJHOM 00BEME
W3JIOKWI COJIEPKAHUE 3aYETHBIX BOINPOCOB, YCIEIIHO BBIMOJHWI MNPAKTHUYECKUE 3aJaHus,
yOemuTeNbHO OTBETHJI Ha BCE JIOMOJHUTENbHBIE BOMPOCHI, IMOKa3al BBICOKUN YPOBEHD
c(hopMUPOBAHHBIX KOMITETECHIINH;

«XOpo1Io» - 00YJAIOIINIiCS MPAaBUIBHO, HO HEAOCTATOYHO MOJIHO M3JI0KUII COIep KaHNe
TEOPETUYECKUX 3aYETHBIX BOMPOCOB, YCIEIIHO BBIMOJHII IPAKTHUYECKUAE 3aJaHUs, UCIIBITHIBAI
3aTPYJHEHUS NIPU OTBETE HA JONOJIHUTEIBHBIE BONPOCHI, MOKa3ald IMPOABUHYTHIA YpPOBEHb
c(hopMUPOBAHHBIX KOMITETECHIINH;

«YJAOBJIETBOPUTEJIbHO» -  OOYyYalOUIMIiCS  WM3JOXKHI  OCHOBHBIE  TOJOXEHUS
TEOPETUYECKUX 3aYETHBIX BOMPOCOB, NPABWIBHO BBIMOJHWUJ IPAKTUYECKOE 3aJaHue,
WCIIBITHIBAJI CEPBE3HBIE 3aTPYAHEHMS IIPU OTBETAX Ha JOINOJHHUTEIBHBIE BOIPOCHI, MOKa3al
MOPOTOBBIA YPOBEHHb C(HOPMUPOBAHHBIX KOMIIETEHITUH;

«HEyJI0BJETBOPUTEIbHO» - OOydJaloIuics He COpaBUICSd C  OOJNBIIMHCTBOM
TEOPETHYECKUX 3a4YE€THHIX BOMPOCOB W (MJIM) HE CIPABWICA C BBHITIOJHCHHEM IPAKTHUYECKUX
3aJJaHuH.

5.3. TumnoBble KOHTPOJIbHbIE 3aJaHUsl WJIM WHbIE MaTepuajbl, He00XOIAUMBIE IJs
OLlCHMBAHUS 3HAHUI, YMeHMH, HABbBIKOB M (MJM) ONbITA  JAeATEJbHOCTH,
XapakTepu3ywiux J3r1anbl (GopMUPOBaHMS KOMIIETEHUMH B IpoLecce OCBOCHUS
o0pa3oBaTe/IbHOI IPOrpaMMBl.

Marepuaisl 1151 OLIEHUBaHUS 3HAHUIA:

- BOIIPOCHI K 3a4ETy:

1. Tumnes! cBsi3eil B kpucTayuiax: cuiisl Ban-nep-Baanbca, HOHHas CBsI3b, KOBAaJICHTHAs
CBSI3b, METAININYECKAS CBS3b.

2. Pemerku bpage: 7 cuHronuii, 3 KyOU4ecKHX pereTKu.

3. OO0o3HaueHne Y3JI0B, HAMpaBICHWM M IUIOCKOCTeW (MHIEKChI Muiepa) B
KpHUCTaJLIE.

4, Hedextsl B kpuctaie: Openkens u [loTTku.
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o. Muxkpouactunpl: GpepMuoHbl U 0030HBL. DyHKIUs pacnpeneneHus. [ImoTHocTh
COCTOSIHUH JJIS DJIEKTPOHOB B KPUCTAJLIE.

6. Oyukuua pacnpenenenus @epmu-upaka. Gusnyeckuit cmsica sHeprun Oepmu
JUIsL METaJlIa.

1. Oyukuua pacupeneneHus Makcsesuia-bonbnmana.

8. DyHKIMA pacnpeneneHus boze-OuUHIITEHA.

9. CoOcTBeHHBIE TONYIPOBOJAHUKU: 30HHAs nuarpamma, sHeprus @Pepmu EF,

paBHOBECHas KOHLIEHTpanus HocuTenen 3apsaa n0. 3akoH JeHCTBYIOMNX Macc.
10.  JIpipku B noxynpoBogHHKaxX. D PeKTUBHAS Macca.

11.  TIpssMO30HHBIE U HETIPSMO3OHHbIE MOJIYITPOBOTHUKH.

12. JloHOpHBIE MOTYNPOBOAHUKHU (N-THIT): 30HHAS IUAarpamMma.

13.  AkienTopHbIe OJYPOBOAHUKH (P-THIT): 30HHAS TUarpamMmma.

14,  TemmeparypHas 3aBHCHUMOCTHh KOHIIEHTPAIIMW HOCHUTENICH 3apsia B MPUMECHOM
MOJTYTIPOBOTHUKE.

15.  [peiip Hocutenedt 3apsina. llogBuxHocTh. Bpemsi penakcauuu. JlnuHa
cBOOOTHOTO TIpo0dera .

16. Y enbHas 3JIeKTPOIPOBOIHOCTD. DIEKTPOIIPOBOJHOCTh YHCTHIX METAIIIIOB.

17. CobcTBeHHas MPOBOJUMOCTD TOTYIIPOBOJHUKOB.

18. [TpumecHast TPOBOAMMOCTE TIOJTYIIPOBOTHUKOB.

19. Pa6ora Beixoma. KoHTaKkT IByX METaIOB.

20. KoHTakT MeTamia ¢ moJynpoBOJHHKOM: 30HHBIC JTUArPaMMBbI JUIsI CTAIIHOHAPHOTO

COCTOSIHUSI, TIPSMOTO U OOPAaTHOTO BKIIOUEHUS; KOHTAKTHAas Pa3HOCTh MOTEHIMATOB, HIMPUHA
00e/THeHHO! 00JIaCTH; BOJIbT-aMIIEPHAsI XapaKTEPUCTHKA.

21.  KoHTakT JBYX HOJYNPOBOJHUKOB (p-N-TIEpEeX0J): 30HHBIE TUATPaAMMBI IS
CTAIlMOHAPHOTO COCTOSHUS, TIPSIMOTO W OOPAaTHOTO BKIIOYCHHS; KOHTAKTHAs Pa3HOCTH
MOTEHIIMAJIOB, IIMPUHA O0ETHEHHOH 00JIacTH; BOJIBT-aMIIepHasi XapaKTePUCTHKA.

22. HopmanbHbie koneOaHus TUHEHHON KPUCTAIIMUYECKON PEIIETKH U3 OJAMHAKOBBIX
aTOMOB: JUCIIEPCUOHHAS 3aBUCUMOCTb.

23.  HopmanpHble KOJE€OaHHS JIMHEHHON KPHCTALUIMUECKOW pemieTku ¢ 0azucoM w3
JIByX aTOMOB: AMCIIEPCUOHHAs 3aBUCUMOCTb.

24, OYHKIMS pacHpelesieHuss HOpMalbHBIX KojeOaHui. XapakTepucThuyeckas
yacToTa 1 Temneparypa Jlebas.

25.  @®OoHOHBI. DHEpPrusi KPUCTALIMYECKOW PEHIeTKA TBEPAOro Tena. TerioeMKOCTh

TBEPAOTO TEJIA.

MaTepI/IaJ'IBI JJIA OLICHHUBAaHUA YMGHI/II\/’I 1 HAaBBIKOB:
- KOHTPOJIbHBIC BOIMPOCHI U 3aJa49u IJIA IPAKTUUICCKHUX 3aHATHIA:

1. [TnockocTh OoTcekaeT Ha ocsix koopauHaT orpesku 51=0,5, S,=1,25, S;=1,5 B
eAMHMIIAX pedep neMeHTapHou sueliku. OnpeneauTs UHIeKChl Musuiepa 3Toi MI0CKOCTH.
2. Haittu wmHzgexkcel Muiuiepa IUIOCKOCTH, TPOXOJSAIIEH 4YEPE3 Y3JIOBBIE TOYKHU

KPUCTAUTHIECKON pemeTKu ¢ KoopamHatamu X1=9, X2=10, X3=30, ecnu mapaMeTpbl pemeTKH
a=3, b=5, c=6.

3. Paccuurares ¢ momormibio MHAEKCOB Musuiepa pacCTOSHUS MEXAY COCEIHHUMU
Kpuctammmaeckumu miaockoctsmu (100), (110), (111) ansg npuMUTUBHON KyOUYeCKOM sTueiiku

4, [lycts a — niomHA pedpa OCHOBHOTO KyOa TpaHEIEHTPUPOBAHHON KyOHMYECKOM
pemetku. KakoBo paccrostaue ag Mexay ommxaiiimumu atomamu B ['TIK-peretke?

5. [Tycth a — nnuHa pebpa OCHOBHOTO Ky0a 0OBEMOIICHTPUPOBAHHON KYOMYECKOM
pemetku. KakoBo paccrosiHue ag Mmexxay Ompkaiiimmnmu aromamu B OLIK-pemeTke?

6. Omnpenenuth 4YHMCIO aTOMOB Ng B DBJEMEHTapHOM  sSUeHKe  JKenesa,

KpHUCTATU3YIOLIErocst B Kyonueckoir cucreme. Pebpo kyba a=0,286 HM, aTOMHBII Bec xemne3a
A=55,84 r/monb, minoTHOCTH p=7,8" 10% kr/m°.
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1. Haiitu BexTOpBI 00paTHOM pereTku a;, ay,as s KPUCTAJUIMYECKOU PELIETKU
¢ 6a3ucHBIMU BekTOpaMu a1=1, a,=1, az=2.

8. Paccrosinue d Mexay aTOMHBIMH IUIOCKOCTSIMH B KPHCTAaJUIC MMOBAPEHHON COJH
paBHo 0,281 uMm. [Ipu kKakoM MakCHMaJbHOM YIJIe TaJeHUs OyaeT HaOMI0JaThCs YCUIICHHE
OTpPaKEHHBIX PEHTICHOBCKUX JIyuel ¢ 1umHoi BosHbI A=0,1 HM? Tlopsinok oTpaxkenus N=1.

9. Haiitu nocrosiHayto pemietku d (paccTosHue MEXIy ONVDKAWIIMMH aTOMHBIMA
mockocTsimu) Kamernoit comn NaCl. Tlnotsocts p=2,2-10° kr/m’.

10.  Omnpepenuts Temmneparypy JlebGas 6O Marepuana, B KOTOPOM MaKCHUMaJbHast
qacroTa Konebanuii cocrasmser 107 ¢,

11.  Tloctpouth (YHKIHIO IUIOTHOCTH coctostHuii anekrponoB ((E) B marepmane
o6bemom 1 cm® B jnamasone suepruii 0 — 3 3B ¢ marom 0,5 3B. [loctossnnas Ilinanka
h=6,63" 1034 Jx-c, 3apsan snekTpoHa e=1,6- 101° Kn, macca snexkrpona m=9,1- 103 k.

12.  Beruucnuts dHepruio Pepmu Ep BaleHTHBIX 3JIEKTPOHOB HATPUS IPH
temneparype T=0 K, orcuuTaHHyro OT JAHa 30HBI NPOBOAUMOCTU. [IIOTHOCTH HaTpus
p=0,97-10° kr/m°, Momspmas macca marpus M=23-10° kr/mons, mOCTOSHHas ABOragpo
Na=6,02- 10?3 €l1./MOJIb.

13.  BBUUCTUTH KOHIEHTPAIMH DJIEKTPOHOB N B JIUTHUH, MEOU W cepedpe mpH
temmepatype T=0 K. Dueprun ®epmu mertauioB paHbl: Ep(Li)=4,72 3B, Er(Cu)=7,11 3B,
Er(Ag)=5,49 3B.

14.  Onpenenuts sHepruro depMu B repMaHUEBOM COOCTBEHHOM IOJIYIPOBOJHHKE
npu temneparype T=300 K. Illupuna 3anpemennoii 3oubl Eg=0,67 3B. DddexruBHas macca
3JICKTPOHOB me*:0,56me u 3¢ dexTuBHAs Macca JIBIPOK mh*:O,59me (me — Macca cB0OOIHOTO
AJIEKTPOHA).

15.  Bpmuucnuts sHeprutro depmu B repMaHHEBOM IMPUMECHOM IOJIYIPOBOJHHKE,
OTCUUTAHHYIO OT JIHAa 30HBI IIPOBOAUMOCTH, IIpu Temreparype 1=20 K. I'epmanuii nerupoBan
aKILENTOPHOM IPUMECHIO In ¢ KOHIEHTpauen Na=10% . IllvprHa 3anpeieHHon 30Hbl IPH
3TOM TemmepaType paBHa Eg=0,75 5B. Dneprus akrusaunu E,=0,011 2B.

16.  Bpruucnuth sHepruro depMu B repMaHUEBOM IPUMECHOM IMOJYNPOBOJHUKE |,
OTCUYUTAHHYIO OT JIHA 30HBI NMPOBOAUMOCTH, Ipu Temreparype 1=20 K. I'epmanuii nerupoBan
JIOHOPHOU TpuMechio Sb ¢ KOHLEHTparuei Ng=10% m>. [IuprHa 3anperieHHoi 30HbI TIPU 3TON
Temrieparype pasHa E¢=0,75 >B.

17.  Bpuucnuth 3Hepruro depmMu B T€pMAHHEBOM IPHUMECHOM IOJIYTIPOBOJHUKE |,
OTCYUTAHHYIO OT JIHa 30HBI MPOBOAUMOCTH, Ipu Temmneparype 1=20 K. I'epmanuii nerupoBan
JIOHOPHOM IpHUMEChI0 AS ¢ KOHLEHTpalHen Ng=10%2 v u akuenTopHo mnpumecsro Ga ¢
KoHIIeHTparuen Na=5- 102 M,

18.  BplunciauTh CpenHIO JApeH(pOBYI0 CKOPOCTh JBHKEHHS DIIEKTPOHOB V., B
METHOM MPOBOJHUKE JTHHOM |=1 M, ecnu k HeMy TpUIIoKeHa pa3HoCTh moteHnuanios U=10 B.
Yg[eﬂLHoe COIIPOTUBIICHUE MEIU P =1,6:10"® Om-m. KoHuenTpanus Hocureneu 3apsana ne=10%

19.  BpluucnuTh AIMHY CBOOOJHOrO Mpobera 3JEKTPOHOB B IOJYNPOBOJAHHUKE B
CHUJIBHOM DJIEKTpHueckoM rone. Kpurtudeckas HanmpsHKEHHOCTh TOJA E=2-10* Blem.
Temmnepatypa 20 °C.

20.  DiekTpompoBOIHOCTh HaTpus paBHa 6=2,17-107 Om™ M. DddexruBHas macca
aneKTpoHa M*=1,2m.. Beruucnuts: a) Bpems penakcauuu 7 npu 1=300 K; 0) cpeaHioo anuHy
cBoboaHoro npobera A npu T=300 K; B) npelidoByro ckopocTs Vyp, B moste E=100 B/m.

21.  VYjenbHOE  CONMPOTHBIEHHME COOCTBEHHOIO TIepMaHHs IpU  KOMHAaTHOM
TeMIeparype paBHO
po=47 OM'cM, TOJBM>XHOCTb JJIEKTPOHOB 1e=3900 CMZ/(B'C), MOJIBIKHOCTH JIBIPOK 17,=1900
CMZ/(B'C). Haiitu xoHueHTpanuio Ny coOCTBEHHBIX HOcuTenen 3apsaa. Kakyio Hy»HO BBeCTH
KOHIIGHTPALMIO JTOHOPOB, 4TOOBI yJENbHOE CONPOTHUBICHHE IOJYIPOBOIHMKA CHHU3HIOCH JI0
BeMuuHBI p=20 OM-cm?
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22.  DnextponHas noaswxHocTh npu 1=300 K B momynpoBoanuke InSb cocrapnser
Ue=6700 CMZ/(B'C), MOJABMKHOCTh JIBIPOK 1r =670 CMZ/(B’C). [[Iupuna 3ampemeHHONd 30HbI
E¢=0,17 »B. Yemy paBHa 3JIEKTPOIPOBOJHOCTh OECIIPUMECHOTO  IOJYIPOBOJHUKA?
DddexkTuBHas Macca AMeKTpoHOB M*.=0,015m,, nerpox M*,=0,18mk.

23.  Oo0pa3sel moaynpoBOJHUKA UMEET MUPUHY a=6 MM. B 00pasiie, momMemeHHoM B
MarHuTHoe nosie uHaykuueil B=0,5 Tn nepneHAMKyIspHO IJIOCKOCTU IUIACTHHBI, BO3HUKAET
xoJutoBckoe Hampspkenue U=5MB mnpu Toke uepe3 obpazen 1=10 mA. IlomympoBomHuk
npuMecHbIi N-tuna. OnpenennTh KOHIEHTPALHMIO HOCUTENIEH 3apsa.

24. KakoBa paboTa BbIXOJ]a U3 METaJlIa, €CJIM MPH MOBBIIMICHUN TEMIIEPaTyphbl TOTO
metauia ot T1=2000 K mo T,=2001 K Tok HacklmeHnus yBennuuBaercs Ha 1%?
25. Onpenennute HAMPSHDKEHHOCTH JICKTPUUYECKOTO OIS E B 3a30pe Mex 1y MeTaioMm

U TIOJIYIPOBOJHUKOM, €CIU paboTa BbIxoja u3 Metaiuia Ay, xv=>5,3 3B, a 13 nomynpoBoHUKa — Ay,
—6,2 3B. Tommuna 3a30pa d=50 MKM.

26.  Ilycte nBa Meramia HOPUBEJIEHBI B KOHTAKT TaK, YTO IO BCEH MOBEPXHOCTH
KOHTaKTa OHM OTCTOST JAPYr OT Jpyra Ha BEJIMYHMHY OJHOro mnepuojaa pemerku. [lapamerpsl
pemtetkn paBHbl 0=0,2 M. KoHTakTHass pasHocTh mnoreHuuanoB Ap=1 B. Yemy paBHO
KOJIMYECTBO HJIEKTPOHOB, MEPETEKIINX W3 OHOTO METaia B APYroil depes miomanky S=1 m*?
Haiitu npoueHTHOe U3MEHEHHUE o IUIOTHOCTU 3JIEKTPOHOB OJHOIO M3 METAJJIOB, Iojaras, 4ro
MeTaJlIbl OJIHOBAJICHTHBI.

27.  OmpeaenuTts MIHUPUHY OOCAHEHHOW 3JIeKTpoHaMH obOsacTd O Ha KOHTAKTe
«METAJLI-NIOJIYIIPOBOJHUK N-TUna». KOHLEHTpanus JOHOPHBIX IIpUMECE N;[:lo17 em”,
KoHTakTHass pa3HOCTb IOTEHLUAIOB Ap=1 B. Jludnektpuueckas MNPOHULAEMOCTb
noaynpoBogHuKa £=10.

28.  OmnpenenuTb KOHTAKTHYIO PAa3HOCTh NOTEHIMATOB, BO3HUKIIYIO IPU KOHTAKTE
MOJYIPOBOJHUKOB P- M N-Tra. KOHIEHTpamyu COOTBETCTBYIOIIMX TpuMeceid B 000HMX
MOJIYTIPOBOJHUKAX OJAMHAKOBBI U PaBHBI NIIZNA=1O17 eM™. Jlnst coBCTBEHHOTO repMaHus Npu
KOMHATHOW TeMIepaType KOHLUEHTpaLUsl HOCUTENEH 3apsia OHOrO 3HaKa, HalIpUMep, 3JIEKTPOHOB,
B 30HE IPOBOJMMOCTH paBHa Ng=2,37- 10" em®,

29.  OmpeaenuTh LIMPHHY CHMMETPHYHOTO p-N-miepexoma d , eciau KOHTAKTHas
pasHOCTL NOTEHLIHANOB paBHa Ap=1 B. KoHIleHTpauu JOHOPHBIX M aKIENTOPHBIX IpuMecen
onuHakoBbl Njy=N A=10Y em™. JlmnekTpudeckast IpOHHUIIAEMOCTh MOTynpoBoaHnKa £=10.

Kak wu3MmeHuTCcs mmmpuHa p-nN-mepexoga d, ecim K HEMy TPHIOXKHUTH BHEIIHEE
HanpsbkeHue V=0,3 B B mnpsmMom u oOpatHomM HanpasieHusix? KoOHTakTHas pa3HOCTh

IIOTCHIIMAJIOB Agﬂzl B. KOHI.[CHTpaLII/II/I JOHOPHBIX H aKICTITOPHBIX HpHMeCCﬁ OJUHAaKOBbI
N=Na=10"" cm™.

6. MATEPUAJIbBHO-TEXHUYECKOE OBECIIEYEHUME JUCIHUIIJINHBI
MOAVJIs)

JlexIMOHHBIE 3aHATHUS MPOBOAATCS B ayauTopuu 305 yueOHO-OMOIMOTEUHOTO KOpITyCa,
CPEICTBAMU BU3YaJIU3AIMH TEKCTOBBIX U TpadUuecKuX MaTepuasoB.

[IpakTrueckue 3aHATHS POBOAATCS B ayIUTOPUM 17K IIABHOIO KOPITYCa, OCHAIEHHBIX
MEPCOHATBHBIMU KOMIBIOTEPAMU U CPEACTBAMH BHU3yalM3allMd TEKCTOBBIX M TpadUUecKux
MaTepHajoB.

Aymutopust 17k OCHalleHa TEPCOHANBHBIMH KOMIIBIOTEPAMU, OOBETUHEHHBIMU B
JIOKAJIbHYIO CeTh ¢ BbIXoZoM B MHTepHeT. B mporecce 00ydeHHs! UCTIONb3YIOTCSI COBPEMEHHbIE
MPOrPaMMHO-METOIMYECKAE KOMIUIEKCHl MJI pelIeHUs 3aqad B OONACTH DJICKTPOHUKHA U
HAHOXJIEKTPOHUKHU U HaTypHbIE 00pa3iibl 3JIEKTPOHHON TEXHUKU.

[Ipy wWCMONB30BaHUM DIIEKTPOHHBIX W3JIaHUN KaXKIbI O00ydJaromuics BO BpeMms
CaMOCTOSITEIILHOM TIOJTOTOBKH o0ecriedeH pabodynM MECTOM B KOMITBIOTEPHOM Kiacce C
BBIXOJIOM B MIHTEpHET B COOTBETCTBHM C 0OBEMOM H3ydaeMOM NUCIHMILIMHBL. Bpems nocrtyma B
HHuTepHeT ¢ pabouux MeCT By3a /I BHEAYAUTOPHOU PabOTHI COCTABIISAET I KaXKIOTO CTYICHTA
HE MEHEE JIBYX YacOB B HEJIEIIO.
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7. VYEBHO-METOJNYECKOE 1 HTHOOPMALIMOHHOE OBECITEYEHUE
JTACIATITAHBI (MOLYJIST)

Ocnoenasn yueonas tumepamypa
Hemone H.B. OcHoOBbl (M3WKK KOHACHCUPOBAHHOTO BEIIECTBA: y4eOHOE MocoOue
[DaexTponnsrii pecypc]. — M.: @usmatiut, 2011. — 234 ¢. loctym http://www.knigafund.ru.
I'epunr I''U., ITanoBa T.B. ®usnka KOHASHCHUPOBAHHOTO COCTOSIHHS BELIECTBA: yueOHOE
nocobue [DnexTpoHHsbIid pecypc]. — Omck.: M3a-Bo OM. Toc. yH-Ta, 2008. — 106 c. Joctym
http://www.knigafund.ru.
Jlonoanumenvnan yueonan numepamypa

Yueonvie uzoanun

3. Tymanos [O.H., [li1a3menHbIe, BBICOKOYACTOTHBIC, MUKPOBOJHOBBIC U JIa3€PHBIC TEXHOJIOTHH

SN

B XMMHMKO-METAJNIyprUuecKuX Ipoueccax [DnekTpoHHbI pecypc]. — M.: ®U3SMATIINUT,
2010. — 968 c. moctyn http://www.knigafund.ru.

. bappioun  A.A. ®U3UKO-TEXHOJIOTUYECKUE MAKpO-, MHUKpPO- U  HAHOAJIEKTPOHHUKHU

[DJ1eKTpOHHBIN pecypc]. — M.: OU3SMATIIAT, 2011. —784 c.
nocrymhttp://www.knigafund.ru.

Poumun B.M., TexHonorus MaTepuaioB MUKPO-, ONITO- U HAHORJIEKTPOHUKH [ DIEKTPOHHbBIN
pecypc]: yde6Hoe mocobme. Y. 2./ B.M. Pommn, M.B. Cwmbun. — M.: BUHOM.
JIabopartopus 3uanuii, 2010 r. — 180 c., moctyn http://www. e.lanbook.com

6. Packun A.A., TexHOIOTHS MaTepUaIOB MHUKpPO-, ONITO- ¥ HAHOZJCKTPOHUKH [DIEKTPOHHBIN

10.

pecypc]: yueOnoe mocodbue. Y. 1. / A.A. Packun, B.K. IlpokodseBa. — M.: BUHOM.
Jlaboparopus 3uanwmii, 2015 r. — 167 c., goctym http://www.e.lanbook.com.
['yproB B. A. TBepaorenpHas 35eKTpoHHKa : yue0. mocobue /st By3oB / B. A. I'ypToB. - 2-¢
u3., Aoi.. - M. : Texnocdepa, 2005. — 408 c.
Odhuyuanvnoie uzoanusn hil L /{_
NC TEXDKCIIEPT http://195.209.112.161:3000/
I'OCT 25948-83 Apcenun rammus u gochua rauius MOHOKpHcTanueckue. M3mepenue
YAEIBHOTO JIEKTPUYECKOTO COMPOTUBIICHUS U Kodduimenta Xosa.

Memoouueckue ykazanua u mamepuasisvl no 6U0aM 3AHAMUIL
- K 1abopamophoim 3auamusam: [1, 2, 3,11, 12,13, 14, 15, 16]
Andpumos .M., Kobenesa C.I1., lllemepor N.B. ®usnka KOHAEHCUPOBAHHOTO COCTOSIHHUS.
DNEeKTpOHHAsA CTPYKTypa TBEpAbIX Tel. JlabopaTopHBIA MpakTHUKyM: ydeOHOe Tocolue
[DnekTpoHHbIl pecypc] — M.. MUCHUC, 2014. — 76 c. Pexum pocrymna:
http://e.lanbook.com.
Hunenxko W.C., Tepackkun B.B. Kpucramnopusuka. CummeTpuss KpUCTAUIMYECKUX
MHOTOTpaHHUKOB. JlabopaTopHbIi NpakTHKyM: ydeOHOe mocoOue [DIeKTpOHHBIH pecypc]
M.: MUCHC, 2011. — 76 c. Pexxum nocrtyma: http://e.lanbook.com
- OUOaKmuyecKue Mamepuanvl

11.Harnsaasle mocoOust U CTeH b (PacioyiokeHHbIE B 1TAOOPaTOPHIX)
12.KoMITIEKT BOIPOCOB JIJIsl KOHTPOJIST 3HAHHIA.

13.
14.
15.
16.
17.

Hnmepnem-pecypcol
http://www.elibrary.ru.
http://www.sciencedirect.com
http://www.scopus.com
http://www.portalnano.ru.
https://www.nanohub.org
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