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1 Hesn n 3axa4M N3y4YeHUs JUCHUIIIMHBI (MOIYJIs).
1.1 llean ocBOEHUS TUCHUILIHHDI.

VYuebnas nuctuminHa «Ou3nKa NOITyIPOBOJHUKOB» CTABUT CBOCH LIEbIO U3ydeHue (u-
3U4ecKHX 3(PPEKTOB U MPOLECCOB B MOJIYPOBOAHUKAX U MOJIYIIPOBOJAHUKOBBIX MPUOOPaX.

1.2 3agaun AUCHMUILINHEL,

- U3y4eHUE OCHOBHBIX MOHATHH, 3P PEeKTOB, 3aKOHOB U MOJieNel (PU3UKU MMOITYIPOBOIHHU-
KOB U COOTBETCTBYIOIIUX UM MaTEeMaTHUECKUX GOPMYIT,

- U3y4YeHHE NMPUHIUIIOB PabOTHI MOTYIPOBOJHUKOBBIX IPHUOOPOB;

- U3yYE€HHUE METOJIOB 3KCIEPUMEHTAIBHOTO MCCICAOBAHUS XapaKTEPUCTUK MOJIYIPOBO/I-
HUKOB U MOJYIPOBOAHUKOBBIX MPUOOPOB.

1.3 MecTo AucuunInHbI (MOAYJIs1) B CTPYKTYpe 00pa3oBaTe/ibHOM NPOrpaMMBbl.

HucuuiuinHa «®u3nka NOIyIpOBOJHUKOBY OTHOCUTCS K O0S3aTENIbHBIM JUCLUILIMHAM
BapuaTuBHOU yacTu bioka 1 yuebHoro miana. [{ist ycnenHoro u3ydeHus: AUCUMILIMHBI HE00X0-
JMMBI 3HaHUA OO0IIero Kypca (pu3MKH, MaTeMaTHUECKOro aHaiu3a U JuddepeHaabHbIX ypaB-
HeHuil. OcBoeHNE TUCHUIUIMHBI HEOOX0AUMO /s u3ydeHus: aucuuiini «[lomynpoBoHukoBas
JNEKTPOHUKa» U «CXEMOTEXHUKAY.

1.4 Ilepevyenb MIaHMPyeMbIX Pe3yJbTATOB O0y4YeHHUS] MO JUCHUILIMHE (MOAYJI0),
COOTHECEHHBIX C IVIAHUPYEMbIMH Pe3yJIbTATAMH OCBOCHHS 00pa30BaTeIbHOI NPOrPaMMBI.

N3ydyenne naHHOW ydeOHOW MMCIMILIMHBI HANPABJICHO Ha (opmupoBaHHE y 00ydaro-
mmxcs npodeccuonansHoi kommereHun (I1K):

NH- Coepsatie B pesynbrare u3ydeHus yaeOHOW AUCHUIUINHBI
Ne | nexc P oOyyarouuecs J0JKHbI
KOMITIETEHIINH
IL.II. | KOMIIE- .
(umm e€ yacTth) 3HATh yMeTh BJaj1eTh
TEHIHH
1 IIK-1 |cnocoOHOCTBIO MOHU- OCHOBHBIE ITIOHSI- | HCIIOJIB30BATh | DKCIIEPUMEHTAJIb-
MaTh NPUHIUIEI paOoThI | THSL, 3Q(EKTHI, | 3HaHUA 1O GU- | HBIMU METOAAMHU
COBPEMEHHOH paauo- 3aKOHBI U MOZIE- | 3UKE IOJYIPO- | UCCIENOBAHMS 110~
AIIEKTPOHHOM amnmnapary- | i (U3UKH 110- | BOJAHUKOB JUIsSl | JIYIIPOBOJIHUKOB U
pBl 1 000pyIOBaHUS JYIIPOBOJHUKOB | aHAJIW3a IPUH- | MOJIYIPOBOJHUKO-
U COOTBETCTBY- | LiuMa paboThl | BBIX MPHOOPOB;
IOIIME UM MaTe- | MOJYNpPOBOJ- | HaBBIKAMHU pPabOThI
MaTHYECKHe HUKOBBIX MIPH- | C U3MEPUTEIIHHBI-
(bopmyIbl 60poB MU puOOpaMu




2. CTpyKTYypa U cofep:KaHMe JUCUMILIUHBI.
2.1 Pacnpenesienre TPYA0EMKOCTH TUCUUIJIMHBI IO BUAaM padoT.

OO11ast TPYAOEMKOCTh AMCHHUILUIMHBI cocTaBiseT 4 3ad. en., (144 gaca), ux pacmnpenene-
HUE 110 BUJaM padOT NMPECTABICHO B TAOJIHIIC.

Bun yaebHo# paboTbl Bcero 6-it cemecTp
4acoB (uacsl)
KonTakTHas padoTa, B TOM 4HcJe:
AyAUTOpPHBIE 3aHATHS (BCEro): 32 32
3aHsATUS JEKIIMOHHOTO TUTIA 16 16
JlaGopaTopHble 3aHATHS 16 16

3aHATHSI CEMUHAPCKOTO TUIIA
(ceMUHApBIl, NPAKTUUECKUE 3aHITHS)

HNnas koHTaKTHas padora:

Kontpons camocrosrensHoil padotsl (KCP) 6 6

ITpomesxyrounast arrecranus (MKP) 0,3 0,3

CamocrosiTejibHAasi pa60oTa, B TOM YHCJI€:

[TpopaboTka yuyebHOro (TeOpeTHYeCcKoro) MaTepuana 50 50

OdopmiieHNE 1 TOATOTOBKA K 3aIIUTE JJAOOPATOPHBIX padoT 29 29

KonTpoJn:

[TonroroBka K SK3aMeHY 26,7 26,7

OO0mas Tpya0eMKoCTh | 4ac. 144 144
B TOM YHCJIe KOHTAKTHasi padoTa 38,3 38,3
3a4. ejl. 4 4

2.2 CTpyKTypa IMCOHMILIHHbI:

Pacnpenenenue Bu10B yueOHON pabOThI U UX TPYJOEMKOCTHU IO pa3JieaM JAUCHUIITUHBI.
Paznensr (TeMbl) AMCIUTUIMHEL, U3y4aeMble B _6-M  cemecTpe:

KomnnuectBo yacos
No Haumenosanue AyauTopHas BneaynuropHas
B pa3znenos (Tem) Bceero pabota pabora
J I13 JIP CPC
1 Hocurenu 3apsina 8 4 i 4 20
B MOJIYPOBOTHUKAX
2 I'enepanus, pekomOuHAIHS,
muddy3us u apeid Hocu- 24 4 - - 20
Teyen 3apsa
3 KoHTakTHbIE U IOBEPX-
HOCTHBIC SIBJICHUS B TTOJTY- 26 2 - 4 20
MIPOBOTHUKAX
4 Ousznyeckue 3pPexTs B 33 6 i 8 19
MIOJIYPOBOTHUKAX
Hmozo no oucuunnune: 16 - 16 79

[Tpumeuanue: JI — nexiun, 113 — npaktuyeckue 3anatus / cemunapsl, JIP — mabopatopHble 3aHs-
tust, CPC — camocTosTenbHas paboTa CTy[eHTa.
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2.3. Conep:xanue pa3aeaoB (TeM) TUCIHIINHBI:

2.3.1 3ausaTHA JEeKINOHHOI0 THIIA.

HaumenoBanue
pasnena (Tembl)

Coneprxanue pasnena (TemMbl)

dopma
TEKYILEro
KOHTPOJISI

2

3

4

Hocurenn
3apsaa B MoJy-
MIPOBOJHUKAX

DJIEKTPONPOBOIHOCTh NOJYIPOBOJHUKOB. PaBHO-
BECHBIC U HEPABHOBECHBIC HOCUTENN 3apsiaa. pen-
doBas ckopoctb. [TonBuKHOCTH HOCUTENEH 3apsia.
«["opstane» anexTponsl. COOCTBEHHBIE, IPUMECHBIE U
CKOMIIEHCUPOBAHHbIE MTOJIYIPOBOJIHUKH. OCHOBHBIE
Y HEOCHOBHBIE HOCUTENM. TeMieparypHbIi quara-
30H IMPUMEHEHUS OTYIPOBOJHUKOBBIX TPUOOPOB.
DneMeHThl 30HHOM Teopuu. ['unoresa [lnanka. I1o-
crynarsl bopa. I'unoresa ne bponns. [Ipuniun 3a-
npera [laynu. DHepreTrueckue ypoBHU U 30HBI,
sHepreTHueckas aquarpamma. Kazuumiyinbc u 3¢-
¢dexTuBHast Macca. BomHOBO# BekTOp. I'paduxu
SHEPTUH CBOOOIHOTO JEKTPOHA U SJIEKTPOHA B KPH-
craie. «OTpunarenbHash Macca 3J1eKTpoHa. JlpIpka.
«Jlerkue» m «TspKENbIE) IBIPKU.

CrarucTuka 3JIEKTPOHOB U JIBIPOK B MOJIYIIPOBOIHU-
kax. Oyukuus pacupenenenus Pepmu-/lupaxa.
Yposens @epmu. Pacnipenenenne Makcgeia-
BonpuMana. BeipokaeHHbIE 1 HEBBIPOXKICHHBIE T10-
JTyNnpoBOAHUKH. KOHIIEHTpaluu HOCUTENEN 3apsaa B
IMPUMECHBIX U COOCTBEHHBIX MOTYITPOBOIHUKAX.
Pacuer nonoxenus ypoHsa @epmu I HEBBIPOXK-
JICHHBIX TOJIYIPOBOJHHUKOB: /11 COOCTBEHHOTO U
MOJIYTIPOBOJHUKOB N- U p-tuna. OnpeaeneHue mu-
PHUHBI 3aMPEIIEHHON 30HbI U TNTyOUHBI 3aJIeTaHus
IIPUMECHBIX YPOBHEW 110 TEMIIEPATypHOH 3aBUCUMO-
CTH DJIEKTPOIIPOBOAHOCTH.

VYceTHBIN
onpoc,
3amura JIP

I'enepanus,
peKoMOMHaIUS,

T dy3us

u apeid
HOCHUTEJIEN
3apsiaa

PaBHOBecHBIE 1 HEpaBHOBECHBIE HOcUTENH. KBa3u-
ypoBHU @epmu. Ontuueckas OUNospHAs reHepa-
1us. JIuHeltHas ¥ KBagpaTU4Has peKOMOUHAIHH.
Bpems jx13HM HEpaBHOBECHBIX HOCUTEIIEH 3apsijia.
OcHoBHBIE BUIbI peKOMOUHaNUU. JleMapKalmoHHbIe
ypoBHU. {uddy3ronnsie u npeiiponsie TOkH. Ypas-
HEHUE NOoJIHOro Toka. CooTHOLIEHNE DUHIITENHHA.

YpaBHeHMEe HENPpepbIBHOCTH. Y paBHeHMe [IyaccoHa.
Huddysus u npeitd HepaBHOBECHBIX HOCUTEINEH 3a-
psiAa pu MOHOMOJISPHOM NMPOBOAUMOCTH. JlTnHa
9KpaHUpPOBaHMs. MaKCBEIIOBCKOE BpeMs pellakca-
LUN.

Huddysus u npeitd npu 6UNOIIPHON ONTHYECKON
redepauuu. Juddys3nonnas mna. [nuna nperida.

YcrHbin
ompoc




1 2 3 4
5 KoHTakT MeTanI-nonynpoBOAHUK: 30HHbIE TUa-
rpamMMBbl, paboTa BbIX0/1a, JIEKTPOHHOE CPOJICTBO,
KOHTaKTHasi pa3HOCTh noteHuuanos, BAX. Pacnpe-
JiesieHne o0beMHOro 3apsaa u nosst. OMudeckue .
KoHTtakTHBIE 1 YcTHbIi
KOHTakThl. [ToBepxHOCTHBIE cocTOsIHUA. DD PEKT mo-
IIOBEPXHOCTHBIE orpoc,
JBICHIS B 11O~ ns1. [{uon [ottku. Kimaccudukamus p-N-nepexoios. sammTa
Juarpammsbl pacnipeaeneHus 00beMHOT0 3apsa,
JIYIIPOBOJHUKAX N . JIP
AIIEKTPUYECKOTO I10JIs1, KOHIEHTPALMH HOCUTENIEH.
baprepHas emkocTh. HKeK1IMS U SKCTPAKIIUS HEOC-
HOBHBIX HOCUTeNeH 3apsaa. Auddy3nonnas em-
kocTtb. BAX p-n-nepexona.
6 @DOTO3JEKTPUUECKUE SBJICHUS B MOIYIPOBOAHUKAX.
Knaccudukanus u xapakTepuCcTUKU IPUEMHUKOB
ONTUYECKOTO U3IydeHUs. POoTope3ucTopsl, POTOAU-
onpl, potorpanzuctopsl. Conneunas 6arapes. 9/1C
Hembepa.
7 ["anpBaHOMarHuTHBIEC F3(G(HEKTHI B MOTYITPOBOIHUKAX V erHbii
dusnueckue Xodana, ["'aycca, MAarHUTOKOHLIEHTPAIMOHHBINA. Mar-
3¢ }exTsl B MO- | HUTOPE3UCTOPBI. MarHuTO M0 /1bl. MarHUTOTpaH3H- :;EE;
JYIPOBOJHUKAX | CTOPBI. TP
8 TepmooanekTpuueckue sBieHus u 3gpdekTol: 3eedeka,
ITenbThe m Tomcona. Meron Tepmo3onaa. [omympo-
BOJHHMKH B CHJIBHBIX AJIEKTPUYECKHUX MOJISX: «Pa3o-
rpeB» HocuTenel, a¢dekrt ['aHHa, ynapHas u dJieK-
TpocTaTH4eCKasi HOHU3AIlUU, TYHHEIbHBIN 3(PQeKT.
TyHHEJIBHBIA JUOA.
2.3.2 3aHATHS CEMHHAPCKOI0 THIA.
CeMuHapckue 3aHATHS — HE IPEyCMOTPEHBI.
2.3.3 JIaGopaTropHbIe 3aHATHS.
dopma
Ne Hanverosare HaumeHnoBanue nabopaTopHbIX paboT TEKYIIETOo
pasznena (Tembl) KOHTpOIS
1 YeTbIpEX30HA0BbIH METOA U METO/ TEPMO30H/A.
Hocutenmn sapsna W3mepsietcs yaenbHOE CONPOTHBIICHUE TOMYIPOBOAHUKOB |35 prq JTP
B TIOJYIPOBOHU- geTpipéX30H10BBIM METOAOM. OIpPENENeTcss METOI0M
Kax TEPMO30H/Ia TUII TOTYIPOBOIHUKA (P-TUIA WU N-THUIIA).
2 |KoHTakTHBIC U BAX nosynpoBogHMKOBBIX 1H0/10B.
noBepxHocTHble |M3MmepsitoTcs 10 BombT-amnepHbIX XapakTepuctuk (BAX) Sampra JIP
SBJICHUS B NIOJy- |6 TUOJOB.
IIPOBOAHHUKAX
3 JaTyuku pu3nyecKux BeJUYHH.
DUBIIeCKIe Uccnenyrotcst 9 pa3auyHbIX T1aTYUKOB.
4 dbpexTel B no7y- IHonynpoBoaHUKOBBIE (POTONPHEMHUKH. Samra JIP
MPOBOJIHUKAX

HccnenyroTest xapakTepuctuku potopesucropa, GoToan-
0/1a, HOTOTPaH3UCTOPA U COTHEUHOH OaTapen.




2.3.4 IlpumepHasi TeMaTHKAa KYPCOBBIX padoT (IIPOEKTOB).
KypcoBbie paboTsl — HE IPETyCMOTPEHBI.

2.4 IlepeyeHb yueOHO-METOAUYECKOT0 o0ecneyeHHs JJIs1 CAMOCTOATEIbLHON padoThI
00y4YaKIIUXCS 10 TUCHHILINHE (MO1YJII0).

Hepequb yqe6H0-MeToz[quc1<oro obecnieueHus JUCHUITIIMHBI

Ne Bun CPC o
T10 BBIMTOJIHEHUIO CAMOCTOSITEIIbHON pabOThI
1 [[Ipopabotka MeTtoauyeckue yka3aHus 10 U3y4eHUIO TEOPETHUECKOro MaTepuana,
TEOPETUYECKOTO |yTBEpKIeHHBIC Kadenpol paanopu3nKu U HAaHOTEXHOJIOTHI, IPOTO-
Marepuana kot Ne 7 ot 20.03.2017.

2 |Odopmienne u  |1. Meroaudeckue yka3aHusl O BBITOJTHEHHIO J1a00OpaTOPHBIX padoT,
MOJITOTOBKA K 3a- |yTBEpKIeHHBIC Kaempoi paquopu3nKu 1 HaHOTEXHOJIOTH, TPOTO-
ute Jaboparop- |kox Ne 7 ot 20.03.2017.

HBIX paboT 2. Xyxa M.A. ®u3nka moryrnpoBOJIHUKOB: TaOOPaTOPHEIE paObOTHI /
M.A. Kyxa, E.H. XKyxa, I'.Il. Unpuenko. — Kpacuonap: Kybanckuit
roc. yH-T, 2014.

Y4eOHO-METOIMYEeCKHE MaTepHalibl Ui CaMOCTOSITETILHONH Pa0OThI OOydYaIOMIMXCS W3
YHCJIa MHBAIXOB | JIUI C OTPaHMYCHHBIMU BO3MOXKHOCTSAMHU 3710poBbsi (OB3) npenocraBnstoTcs
B (hopMax, aJaTUPOBAHHBIX K OTPAHUYEHUSIM UX 3/J0POBbSI U BOCIIPUITHS HH(POpMALIUU:

JInst L ¢ HapyIIeHUSIMH 3PSHUS:

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JInst L ¢ HapyIISHUSIMH CITyXa:

— B mieyaTHoOU hopme,

— B (hopMe PIEKTPOHHOTO JOKYMEHTA.

JList AL ¢ HapyIeHnssMM OITOPHO-JBUTaTEIbHOTO almnapara:

— B I1e4aTHOM (opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JlaHHBII TIEpeYeHb MOXKET OBITh KOHKPETH3HPOBAH B 3aBUCHMOCTH OT KOHTHHIEHTa 00Y-
YAFOIIUXCSI.

3. O0pa3oBaTe/ibHbIE TEXHOJIOTHH.

ITpu peanuzanuu yyeOHOM pabOThI MO OCBOEHHIO AMCUUIUIMHBI «DU3KKa MOIYIPOBOI-
HUKOBY HMCIIOJIb3YIOTCSI COBPEMEHHbBIE 00pa30BaTeIbHbIE TEXHOJIOTHUU:

— HH()OPMAITMOHHO-KOMMYHHKAIIHOHHBIE TEXHOJIOTUH;

— npobsieMHOe 00y4eHue.

Ha nexuuum BbiHOcuTCs 80 % Marepuana, U3JI0KEHHOTO B MpPOrpaMMe TUCIUIUIMHBI.
Ocraneubie 20 % MaTepuana BBIHOCATCS JUII CAMOCTOATENbHOTO u3ydeHus. [Ipn oObscHeHuH
HOBOT'0 MaTepuaia UCHOIb3yI0TCs MPoOIeMHOe U3NI0KEHHE U TIoucKoBas Oecena. Yacte yueOHO-
r0 MaTepuaia MPEeIbsSBISICTCS TAKKE W B DJIEKTPOHHOM BHJE IS O3HAKOMIICHHSI M W3YUCHHUSI.
bnaronapst aToMy cokpaiaercs BpeMsi Ha KOHCIIEKTHPOBAaHUE JIEKIIMOHHBIX 3aHSATHIHA, YTO IO3BO-
JSIeT MOKa3bIBaTh HATJIATHBIE TOCOOMS, 00CYKAaTh COBPEMEHHBIE JOCTHKEHUS HAYKU M TEXHUKH
U pa30MpaTh KOHKPETHBIE MPOOJIEMHBIE CHTYalliW, BO3HUKABIIHE B IMPOIECCE MCTOPUIECKOTO
pa3BUTHSI TPOU3BOJICTBA MOJIYIIPOBOAHUKOBBIX MaT€pHUaiIoB U MPUOOPOB.

Ha maGopaTopHBIX 3aHATHSAX CTYIEHTHI, padoTasi B MAJIBIX TPYIIax Mo 2 YeloBeKa, H3Me-
PSIIOT XapaKTePUCTUKH TOJTYIPOBOJHUKOB W IIOJYIIPOBOJAHUKOBBIX TPUOOPOB, TPUMEHSSI Ha
NPaKTUKE TEOpeTUYEeCKHe 3HaHMA, ydaTcsd paboTaTh ¢ HU(POBBIMU M AaHAIOTOBBIMH H3MEpH-
TeIbHBIMU TPUOOpaMHU.

D¢ hexkTuBHOCTH YUeOHOH NEATETBHOCTH CTYAECHTOB OLIEHUBACTCS 10 PEHUTUHTOBOM CH-
cTeMe.



B ydeOHOM mporiecce UCTIONB3YIOTCS CIEIYIONINEe AKTHBHbIE H MHTEPaAKTUBHBIE ¢op-
MBI TPOBEJICHUS 3aHSATHI: MPE3CHTANUs C OOCYXKICHHEM, MOUCKOBasi Oecena, paboTa B MajbIx
rpyIIax, TUCKYCCHS.

Jlnst mu1p ¢ orpaHUYEHHBIMH BO3MOYKHOCTSIMU 370POBBS IIPEIYCMOTPEHA OpraHU3aIMs
KOHCYJIbTALIMM C UCIIOJIb30BAHUEM IJIEKTPOHHOM IMOYTHI.

4. OueHoYHbIE CPeICTBA JJIfl TEKYILIEro KOHTPOJIS yCIeBA€MOCTH U IIPOMEKYTOYHOM
aTTecTaluu.

Tekyuii KOHTPOJIb:
— YCTHBIH OMPOC IO KOHTPOJIBHBIM BOIIPOCAM IO pas3zeaM yueOHOH MporpaMmel;
— 3amuTa Ja00paTOpPHBIX PadOoT.

[IpomexxyTouHas arrecranus:
— DK3aMEH.

4.1 ®doHx OLIEHOYHBIX CPEACTB IJIf MPOBeAeHHUs TeKYIel aTTeCTAIUMN.

4.1.1 IlpuMepbl KOHTPOJIBbHBIX BONPOCOB /1JIsl YCTHOI0 ONPOca 1o pa3jieiaM yueOHOMH
NMpPorpaMmai.

KoHTpopHBIE BOTPOCH IPETHA3HAYCHBI:

— JUTsl yCTHOTO OTPOCa Ha JICKIIMOHHBIX 3aHSATHUSIX ;

— B Ka4eCTBE JOMOJHUTEIHHBIX TEOPETUUCCKUX BOIPOCOB MPHU ClIade CTYJACHTAMHU OTYe-
TOB 10 JJAOOPATOPHBIM PadOTaM.

Pa3zoen 1. Hocumenu 3apaoa 6 noiynpoeooOHuKax.

HazoBute ocHOBHBIE crienupuieckie 0COOEHHOCTH MOTYTIPOBOTHUKOB.

C kaKoii 1eNbIo JIETHPYIOT MOTYIPOBOAHUKU?

Kak popmupyroTcs pasperieHHbie U 3anpeiieHHbIe 30HbI B TOTYITPOBOIHUKE?

Kak 0OBSICHUTH TeMIlepaTypHYIO 3aBUCHMOCTb KOHIIEHTpAIlMM HOCHTENEH 3apsaa B IO-
JyIPOBOJHUKE?

B kakux monmynpoBOJHUKAX KOHIIEHTPAIMs HEOCHOBHBIX HOCUTEINEH BBIIIE: B CUIbHOJE-
TUPOBAHHBIX WM B CI1a00JIETUPOBAHHBIX ?

Pazoen 2. I'enepayus, pekomounayus, oughpysus u opeitgh nocumeneit 3apaoa.

JUJiss onmcaHus KaKOTO COCTOSHUS TIOJMYNPOBOJAHUKA BBOJSAT TOHSATHS KBa3HypOBHEH
®epmu?

J171s 4ero BBOJSAT MOHSTHE «I€MapKaI[HOHHBIN YPOBEHbY»?

Kakue cnaraemble BXOAST B ypaBHEHHE MTOJTHOTO TOKa?

Kakue ¢usndeckne BeTUYMHBI CBA3BIBAIOT COOTHOIICHUSI DUHIITEHHA?

Kakue ¢m3mueckre mporeccsl B MOJIYIPOBOJHUKAX YIUTHIBACT ypaBHEHUE HEMPEPHIBHO-
ctu?

Paszoen 3. Konmakmmnbvle u no6epxnHocmmuoie a61€HUA 6 NOJIYNPOBOOHUKAX.

J1J1s 94ero BBOJSAT MOHSITHE «IJIEKTPOHHOE CPOJICTBON?

[Ipu KaKuX YCIOBUSAX KOHTAKT METaJUI-TIONYIIPOBOTHUK SIBIISETCS HEBBIPSMIISIFOIIM?

B uém 3axmouaeTcst 3¢ (HEeKT MHBEPCUH AIEKTPOIIPOBOIHOCTH Y TIOBEPXHOCTH?

Urto Takoe KOHTAaKTHas pa3HOCTh moTeHnuanoB? Kak oHa o6pazyercs?

[Touemy B COCTOSTHUH paBHOBECHSI TOK Yepe3 p-N-Tiepexo.1 paBeH HYI0?

Paszoen 4. @uzuueckue rhghexmul 6 noaynpogooHuKax.

Kak 0OBSACHUTH CIEKTPATbHYIO XapaKTEPUCTUKY IMOIYIMPOBOAHUKOBBIX (HOTONPUEMHU-
KOB?

O06s13aTeNbHO JIM TPU MOTJIONIEHUH (POTOHA MOTYNPOBOJHUKOM TMOSBIISIOTCS CBOOOJHbBIE
HOCHUTENH 3apsaa’?



Kakne KOHCTpYKIMH MMEIOT HOJIYNPOBOJIHUKOBBIE MAarHUTOPE3UCTHBHBIE CTPYKTYPHI, B
KOTOPBIX ycTpaHseTcs: Memaromui 3 dext Xomna?

Kakum 00pa3oM B MOIypOBOAHUKOBBIX TEPMOAJIEMEHTAX BO3HUKAET TepmMo-2(C?

Kakue ¢uznueckne 3¢(hexTsl H3MEHSIOT KOHIICHTPALUIO U MOJIBMKHOCTh HOCUTENCH 3a-
psiia B CUJIBHBIX AJIEKTPHYECKUX MOJISX?

4.2 ®oH OLIEHOYHBIX CPEACTB VISl NPOBEAeHUA NMPOMEKYTOUYHOM aTTECTALMH.
[Iepeyenb BOPOCOB, BHIHOCUMBIX Ha IK3aMEH:

1. OCHOBBI 2JIEKTPOHHOM TEOPUU IEKTPONPOBOAHOCTH. OTINYUTEIbHBIE CBOMCTBA 3JIEK-
TPOIIPOBOJHOCTH IOJIYIIPOBOJHUKOB. OHEPrHsl aKTUBALUU IIPOBOAMMOCTH. PaBHOBECHbIE U
HEpaBHOBECHBIE HOCUTENH 3apsna. JpeiidoBas ckopocTs U ee oneHka. BeiBoa Gopmymsl ams
YAEIBHOU 3JIEKTPOIPOBOJHOCTU MOIYIPOBOAHUKOB. IlonBuxkHOCTE HOCUTEnen 3apsana. «l ops-
4Ke» 3JIEKTPOHBI.

2. MopnenbHble npeacTaBiIeHUus 00 IEKTPOIPOBOIHOCTH NOIYIPOBOJHUKOB. ['eHepanus.
Jpipka. PekoMOuHamus. YaenbHasi 3JIEKTPONPOBOJIHOCTh COOCTBEHHBIX, MPUMECHBIX U CKOM-
IIEHCUPOBAHHBIX IOJIYIPOBOAHUKOB. OCHOBHBIE M HEOCHOBHBIE HOCHUTENIHU. TeMIepaTypHBIH
JMana3oH MPUMEHEHUSI TOIYIIPOBOAHUKOBBIX PUOOPOB.

3. DnemenTs! 30HHOM Teopuu. Ocoboe MeCTO BaJIEHTHBIX IEKTPOHOB. IIpoTHBOpEUMs
KJIACCUYECKOM 3JieKTpoauHamMuku. I'mnoresa Ilnanka. Ilocrynarter bopa. I'mnoresa ne bporins.
[Tpunun 3anpera Ilaynu. O6pazoBanue 3HepreTuyeckux 30H. OOBACHEHHE OTIUYUS MPOBOJI-
HUKOB, IOJIYIPOBOJHUKOB U TUAIEKTPUKOB Ha OCHOBE 30HHON TEOpHUU. DHEpreThyeckas aua-
rpaMMa IOJIyIIPOBOIHUKA C JIOHOPHOM M aKLIENTOPHOU IPUMECSIMHU.

4. Kpazunmnyibc U 3pdextuBHas macca. BomHoBo# BekTop. I'paduku sHeprum cBo601-
HOT'O 3JIEKTPOHA M 3JIEKTpOHA B KpucTtajuie. 30Hbl bpumitosHa. «OTpunaTenbHas» macca 3JIeK-
TpoHa. JlpIpKa. «JIerkue» u «TsiKenbie» ObIPKHU.

5. CraTucTuKa 3JIEKTPOHOB U JBIPOK B MOJYNPOBOJHUKAX. I NIOTHOCTE KBAHTOBBIX COCTO-
aauil. @ynkuus pacnpenenenns Oepmu-/Iupaka s smektpoHoB. YposeHb depmu. Pacripene-
nenre Maxkcsemia-bonbiiMana. BeIpoxkaeHHbBIE U HEBBIPOXKICHHBIE MOJIYNIPOBOAHUKH. DyHKIINA
pacnpenenenus 1Jis JbIpoK.

6. PacueT KOHIIEHTpaIMii 3JIEKTPOHOB U AbIPOK B 30HaX. ['paduku ¢pynkuuit N(E), f(E,T),
dn/dE. D¢ dekTrBHas MIOTHOCTh KBAHTOBBIX cOCTOsSHUM. Pacnonoxenue yposus depmu B He-
BBIPOJK/ICHHBIX M BBIPOXKICHHBIX MOJYIPOBOJAHUKAX. PacueT KOHIEHTpaliii HOCHTENeH (ni U Pi)
JUIsl COOCTBEHHOT'O TIOJTYTIPOBOHUKA.

7. Pacuet nonoxxeHus ypoBHs depmu 1711 HEBBIPOXKICHHBIX MOJTYIPOBOJIHUKOB (pacueThbl
WJUTIOCTPUPOBATh rpadMKaMm): a) €CJIM 3aJ]aHbl KOHIIEHTPAIUsl HOCUTENEeH U TeMIiepaTypa; 0) u3
YCIIOBHS 3JIEKTPUYECKON HEMTpaTbHOCTH KpHCTalIa sl COOCTBEHHOro mosynpoBoaHuka. [o-
noxeHue ypoHs @epMu B IIMPOKOM MHTepBase temneparyp. Temneparypst Ts u Ti.

8. OmpeneneHue MUPHHBI 3aMPEIICHHON 30HbI M TITyOHHBI 3ajleraHusl IPUMECHBIX YPOB-
HEH 110 TEMIIEPATYPHOU 3aBUCHMOCTH AJIEKTPOIIPOBOAHOCTH.

9. PaBHOBecHbIE M HEpaBHOBeCHbIE HOcUTENU. KBasuyposuu depmu. Beicokuil 1 HU3KUM
YPOBEHb UHIKEKITHH.

10. OnTuueckass OumossipHas reHepanus U JIMHEeHHas pekoMOuHauus. Bpems xu3Hu
HEPABHOBECHBIX HOCUTENEH 3apsia.

11. Ontuueckas GunonspHas reHepanus U KBaJpaTH4Has peKoMOMHaius. MrHOBEHHOE
BpeMs JKU3HHU.

12. OcHOBHBIE BUJbI PEKOMOMHALIMU: MEXK30HHAs, Yepes3 JIOBYIIKH, pekoMOuHarms Oxe.
[ToBepxHocTHas pekomOuHanu. LlenTps! npuinnanus. JleMapkallnoOHHbIE YPOBHH.

13. Iuddy3nonnsie u nperdoBbie TOKH. YpaBHEHHE TOJHOTO TokKa. COOTHOMICHUS
OWHIITENHA.

14. YpaBHEHHE HETIPEPHIBHOCTH, YUUTHIBAIOIIEE TEHEPAINIO, PEKOMOMHANNIO AU y3Ur0
u nipeiid Hocureneit 3apsana. Ypasuenue Ilyaccona.
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15. Inddy3us u apeiid HEpaBHOBECHBIX HOCHTENICH 3apsia IPH MOHOMOJISIPHOMN MPOBO-
nuMmocTu. J{nmuHa skpaHupoBaHus. MakcBENIOBCKOE BPEMsI pelaKCalluH.

16. Inddys3us u npeiid B cirydae OUNIONSIPHON onTrdeckoi reHepanud. Juddy3nonnas
mHa. J{nmuHa npeida.

17. dusmnueckue mporecchl B KOHTAKTE€ METaUI-MOJYIPOBOJHUK. 30HHBIE JHAarpaMMbl
MeTaJljia U MOJIYIPOBOAHUKA 10 KOHTAKTa U CTPYKTYpHI IIOCIE KOHTAKTa B COCTOSIHUM PaBHOBE-
CHSl ¥ TIpU T0/1aye BHEIIHEro HanpsbkeHus. PaboTa BeIxo/1a, 3IEKTPOHHOE CPOJICTBO, KOHTAKTHAS
pasHOCTh MoTeHIuanoB. Pacmpexnenenue oObeMHOro 3apsina u moyisi. OMHUYECKHE KOHTAKTHI.
BAX.

18. TloBepxHOCTHBIE COCTOsSIHUS. YpoBHM Tamma. DHepreTMueckue auarpammbl oOen-
HEHHOT'0, HHBEPCHOTO ¥ 00OTAIlIEHHOTO C10eB. bhICTphle U MeJIeHHbIE TOBEPXHOCTHBIE COCTOSI-
HUs. Dddexr momus.

19. DnexTpOHHO-IABIPOYHBINA MEpPEXoa B COCTOSHMM paBHOBecus. Kmaccudukauus p-n-
nepexonoB. JluarpaMMbl pacnpezesneHuss 00beMHOI0 3apsja, 3JEKTPUUYECKOIro IOJIsl, KOHIIEH-
Tpauuii Hocuteneil. Pacuer BrIcOTHI moTeHUMaIbHOTO Gapbepa. Illupuna u 6apbepHas eMKOCTh
PE3KOro U INIaBHOTO p-N-Tiepexona.

20. HepaBHOBecHOe cocTosiHue p-N-miepexona. VHXKEeKIus U IKCTPAKIHsS HEOCHOBHBIX
HocuTenel 3apsaaa. Mi3MeHeHus BBICOTHI, IIMPUHBI 0apbepa 1 0apbepPHOI EeMKOCTH MTPH IPSIMOM U
oOpaTtHOM BKJItoueHHH. OmpeiereHre KOHTaKTHOM Pa3HOCTH MOTEHIMAIOB MO BOJNbT-(PapagHon
xapakrepuctuke. Juddysnonnas emxoctb. Pacnonoxxkenue kBazmypoBaeir @epmu. BAX p-n-
nepexoja.

21. ®OTOINEKTPUUECKUE SBJICHHUS B IMOJYNMPOBOAHUKAX. Kimaccupukanust u xapakrepu-
CTHKHU MPUEMHHUKOB ONTUYECKOro u3inydenus. dotope3nuctopsl, GoToANO b1, (POTOTPAH3UCTOPHIL.
Comnneunas 6arapes. 2/1C JlemOepa.

22. I'anbBaHOMarHuTHeIe 3G GEKThl B MOIYIMPOBOAHUKAX: XoJula, ['aycca, MarHUTOKOH-
LEHTPauMOHHBIA. MarauTope3uctopsl. MarHuToanopl. MarHuTOTPaH3UCTOPHI.

23. Tepmoanektpuueckue apineHus u dpdextor 3eedeka, [lenbthe u Tomcona. Ouzuue-
CKas CYIIHOCTb U IPUMEHEHNE B IPOMBIIIIEHHOCTH. MeTo1 TepMO30HAA.

24. TlonynpoBOAHUKM B CHJIBHBIX AJIEKTPUUYECKHX MOJISX: «pa3orpeB» HocuTenel, 3¢-
¢dexrt 'aHHa, ynapHas U 3J€KTpOoCcTaTUUeCKas MOHU3AlUU, TYHHEIbHBIH 3QdekT. TyHHenbHbIH
O,

Ok3ameH 1o aucuuiuimHe «®u3uka NOITYNPOBOAHMKOBY IMPOBOJUTCS B IUCHbMEHHOMU
¢dbopMe 1o OuiieTaM, YTBEPKIEHHBIM B YCTAHOBICHHOM HOPSIKE.

PexoMennyercs cienyromue KpUTEPUN OLICHKH 3HAHHUM.

O1eHKa «Hey10BJIETBOPUTEIBHO» BBICTABJIAECTCS B TOM CIydae, €CJIM CTYIEHT JEMOH-
CTpUpYET:

- HE3HaHHE OCHOBHBIX 3aKOHOB, (POPMYJI, MOHATUN U TEPMUHOB yU€OHON JUCIUILINHBL,

- IOBEPXHOCTHOE 3HAHUE TEOPETUYECKOTO MaTepHala.

OrneHka «y/10BJIETBOPUTEIBHO» CTABUTCS CTYJIEHTaM, KOTOpPbIE IIPU OTBETE:

- B OCHOBHOM 3HAIOT Y4eOHO-IPOTpaMMHBIA Marepuan B 00bEMe, HEOOXOAUMOM s
MPOJOHKEHUSI yueObl U paboThI MO podeccu;

- B LI€JIOM YCBOWJIM OCHOBHYIO JIUTEPATYpY;

- B OTBETaxX Ha SK3aMEHAIlOHHBIE BOIPOCHI UMEIOT HAPYLIEHUS B MOCIEA0BATEIbHOCTH
U3JIOKEHUsl y4eOHOro MaTepuana, JeMOHCTPUPYIOT TOBEPXHOCTHBIE 3HAHUS BOIIPOCA, TPUBOJISAT
0e3 MaTeMaTU4eCKUX BBIBOJIOB HEOOXOIUMBIE (pU3HUecKue GopMyIIbl;

- IMEIOT KpaTKHUE OTBETHI TOJIBKO B paMKax JIEKIIMOHHOTO Kypca;

- IPUBOAT HEUETKUE POPMYTUPOBKU (PU3NUECKUX TMOHATUN U 3aKOHOB;

- UMEIOT CYILIECTBEHHBIE MOIPEIIHOCTH U TPyOble OLUIMOKH B OTBETE Ha BOIIPOCHI IK3aMe-
HaIlMOHHOT O Omiera.

OrneHka «X0po1Io» CTaBUTCS CTYJIEHTaM, KOTOpbIE TPU OTBETE:

- 00HapyXMBalOT TBEPJOE 3HAHUE MPOTPAMMHOI0 MarepHaja, KOTOPBIH H3/1araioT CH-
CTEMaTU3UPOBAHO, MOCJIE0BATENILHO U YBEPEHHO;
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- YCBOWJIM OCHOBHYIO M Han00JIee 3HAYUMYIO JTOTIOJIHUTEIBHYIO JINTEPATYPY;

- IOITYCKAIOT OT/IEJbHBIC IOTPEITHOCTY U HE3HAYUTEIHHBIC OIIUOKHU TPU OTBETE;

- HE TIOJIHOCTBIO MPHUBOSIT MAaTEeMaTHYECKUE BBIBOBI ISl (pu3mueckux (HopMys B MUCH-
MEHHBIX OTBETaX;

- B YCTHBIX OTBETax HE JIOIYCKAeT CEPhE3HBIX OMIMOOK M JIETKO YCTPAHSET OTACIbHBIC
HETOYHOCTH C MIOMOIIBIO TOTIOJIHUTEIBHBIX BOIPOCOB MPETIOAaBATEIS.

O1eHKa «OTJIMYHO)» CTABHUTCS CTY/ICHTaM, KOTOPBIC ITPH OTBETE:

- 00Hapy)XMBaIOT BCECTOPOHHEE CHUCTEMATHUECKOE U TIyOOKOe 3HAHHE MPOrPaMMHOTO
Marepualia (3HaHWE OCHOBHBIX MOHSTHH, 3aKOHOB M TEPMHHOB y4eOHOW TUCIMIUIMHBI, YMEHUE
OIIEPUPOBATH UMH);

- U3JIAraloT MaTepua JOTHYHO, TOCJIE0BaTENILHO, PA3BEPHYTO U YBEPEHHO;

- M3JIararoT MaTrepuaj ¢ JOCTaTOYHO YETKUMHU (HOPMYITHUPOBKAMH, TMOATBEPKIACMBIMH
rpadukamu, nuGpamMu Wik MIPUMEPaMHU;

- BJIQJICIOT HAYYHBIM CTHJIEM PEUH;

- JICNIAI0T MaTeMaTUYECKIE BBIBOJIBI (PU3NUECKUX (hopMyIT;

- IEMOHCTPHUPYIOT 3HAHHE MaTepHaja JIeKIui, 0a30BbIX YUCOHUKOB U JOTOJIHHUTEIBHOM
JUTEPATYPHI.

OrneHOYHBIE CPECTBA TSI MHBAJIUIOB U JIMIl C OTPAHUYCHHBIMH BO3MOXKHOCTSIMU 3710PO-
BbS BBIOMPAIOTCS C YIE€TOM MX WHAWBUAYAIBHBIX MICUXO0(PU3NIECKUX OCOOCHHOCTEH.

- Ipu H€O6XOIII/IMOCTI/I HWHBaJIWJaM U JIMLaM C OrpaHHM4YC€HHBIMHA BO3MOXKHOCTAMHA 310PO-
BB IPEIOCTABIISIETCS TOMIOIHUTENILHOE BPEMs ISl ITOJITOTOBKHM OTBETA HAa SK3aMEHE;

- [IpY NIPOBEJICHUU NPOLETYpPhl OLICHUBAHUS PE3y/IbTaTOB O0yUEHUsI MHBAIMUJIOB U JIMIL C
OTpaHMYCHHBIMU BO3MOYKHOCTSIMH 3I0POBbS IIPEAYCMAaTPUBACTCS MCIOIb30BAaHHE TEXHHYECKHUX
CpeacTs, H€06XOI[I/IMBIX MM B CBA3U C UX MHAUBUAYAJIbHBIMU OCO6CHHOCT$IMI/I;

- TIPU HEOOXOUMOCTH ISl 00YYAIOIIUXCSl C OTPAHUYCHHBIMH BO3MOXKHOCTSIMU 37I0POBbS
Y MHBAJIHMJIOB TPOLEaypa OLECHUBAHUS PE3YJbTATOB OOYYEHHs IO JUCLUUILIMHE MOKET IPOBO-
JUTHCA B HECKOJIBKO 3TaIlOB.

ITponientypa onieHMBaHUS PE3yJbTaTOB OO0y4YeHMs MHBAJIUAOB M JIUI] C OrpPaHUYECHHBIMHU
BO3MOXXHOCTSIMHU 3/10pOBbsI IO AMCLUMILIMHE (MOJYJIIO) MpeayCcMaTpUBaeT NMpPeJOoCTaBIE€HUE WH-
¢dopmanuu B popmax, aJanTHPOBAHHBIX K OTPAHUYEHUSAM UX 3/10pPOBbsI U BOCIPUATHS UH(OpMa-
ouun:

Jlist U1 ¢ HapyIIEHUSIMH 3pEHMSL:

- B (hopMe 3IEKTPOHHOTO IOKYMEHTA.

JUist a1 ¢ HapyLIEeHUsIMU CITyXa:

— B TIe4aTHOM opme,

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.

JLnst AL ¢ HapyIeHnssMM OIIOPHO-JBUTaTEIbHOTO almapara:

— B I1e4aTHOM (opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JlaHHBIN TepedyeHb MOXKET ObITh KOHKPETU3UPOBAH B 3aBUCHMOCTH OT KOHTHHTEHTa 00Y-
YAFOTIUXCSI.

S. IlepeyeHb OCHOBHOH M JONMOJHHUTEJILHOW y4eOHOH JHTEPaTypbl, HEOOXOAUMOI
JJIS OCBOCHM S JUCUMIIJIMHBI (MOIYJIsl).

5.1 OcHoBHas JiMTEpaTypa:

1. Tanumosa K.B. ®usuka nonynpooanukoB: yueonuk / K.B. Illanumosa. — U3n. 4-e,
crep. — CIIO. [u ap.]: Jlanp, 2010. — 392 c. — (YueOHuku ais By30B. CrieruanbpHas JJUTEPaTypa).

2. AHcenpMm A.U. Benenue B TEOpHUIO IOTYNPOBOIHUKOB. [ DNEKTPOHHBIN pecypc]: yueo.
nocobue — DOmektpoH. gaH. — CII6.: Jlamp, 2016. — 624 c. — Pexum pgocryna:
http://e.lanbook.com/book/71742.
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3. 3erps I'.I'. OcHOBBI (PU3UKH TIOJYIPOBOJHUKOB. [DIEKTPOHHBIN pecypc]: yueb. moco-
oue / I'.I'. erps, B.U. Ilepens. — DnextpoH. nan. — M.: @usmariur, 2009. — 336 c. — Pexxum no-
cryna: http://e.lanbook.com/book/2371.

4. CmupnoB H0.A. ®usnueckue 0CHOBBI JEKTPOHHUKH: yuyeOHoe nocodue / FO.A. Cmup-
HoB, C.B. Coxkoinos, E.B. Tutos. — CII6. [u ap.]: JIans, 2013.

5. KXyxa M.A. ®usuka noaynpoBOAHUKOB: Jabopatopubie paborel / M.A. Kyxa,
E.H. Kyxa, I'.Il. Unbuenko. — Kpacuogap: Kybanckuii roc. ya-t, 2014. — 35 c.

Jlj1g ocBOGHMS AUCUMILTUHBI MHBAJIMAMH U JIMIIAMUA C OTPAaHUYCHHBIMU BO3MOXHOCTSIMU
3I0POBbSl MMEIOTCSI M3JaHHSI B DJICKTPOHHOM BHJIE B DJICKTPOHHO-OMOIMOTEUHBIX CHCTEMax
«Jlaab» u «¥Opaity.

5.2 lonostHMTE/ILHASI JIATEPATYpa:

1. Crapocenbckuii B.M. ®u3nka morympoBOJHUKOBBIX MPUOOPOB MHUKPOIICKTPOHUKH:
yueOHUK I akanemudeckoro O6akamaBpuata / B.U. Crapocenbckuii; Ham. uccnen. yH-T. — M.:
FOpaiit, 2016.

2. UrymuoB JI.B. OCHOBBI TOJIYIIPOBOTHUKOBOM AJIEKTPOHUKHU [DIEKTPOHHBIA pecypc:
yueb. nocobue / JI.B. Urymuos, I'.Il. Koctionnna. — OnekrpoH. naH. — M.: 'opsyast nuHus-
Tenekom, 2011. — 394 ¢. — Pexxum moctyna: https://e.lanbook.com/book/5157.

3. Bypb6aera H.B. OcHOBBI OTYIIPOBOJHUKOBOM 3JIEKTPOHUKH [DIEKTPOHHBIN pecypce]:
yueb. mocobue. — DnexTpoH. maH. — M.: @wmsmaraur, 2012. — 312 c. — Pexxum npocryma:
https://e.lanbook.com/book/5261.

5.3 Ilepuoguyeckne U3IaAHUS:

B 6ubnmnoreke Kyol'Y umerotcs crienyrommue NepUOAUYECKUE H3TAHUS MO MPOQUITIO
TUCIAILINHEL:

B mupe Hayku.

N3zsectust BY3o0B. Cepusi: Pagnodusuxa.
N3Bectus BY308B. Cepus: Pagnosnexkrponuka.
N3sectusa BY3oB. Cepusi: ®usnka.

WnxenepHas pusnka.

MuKpo3IEKTpOHUKA.

Pagnorexnuka u 351IeKTpOHUKA.

Pagnotexnuka. PedeparuBnsiit sxyprnan. BUHUTH.
Cencop.

®u3nKa U TEXHHUKA MTOIYIIPOBOAHHUKOB.
DIEeKTPOHUKA.

OnexTtpoHuka. Peeparusnsiii xypuain. BUHUTU.
DNEeKTPOHUKA: HayKa, TEXHOJIOTUsl, OU3HeC.

6. Ilepeyenbr pecypcoB HHPOPMAUMOHHO-TEJEKOMMYHHUKAIMOHHON  CeTH
«HTEepHET», HEOOXOAMMBIX VISl OCBOCHUS JUCHHUILIMHBI (MOAYJIS).

1. Enunoe okHO moctyma K oopasoBatensHbiM pecypcam — URL: http://window.edu.ru/.

2. @enepanbHblil 00pa3oBaTenbHbIi moptan — URL:
http://www.edu.ru/db/portal/sites/res_page.htm.

3. Karanor nayunsix pecypcos — URL: http://www.scintific.narod.ru/literature.htm.

4. bonpmas HaydHast oubnmorexa — URL: http://www.sci-lib.com/.

5. Paznmen «®usuka» EcrecrBeHHO-HayyHOTO OOpa3zoBarenbHOro moprama — URL:
http://www.en.edu.ru/catalogue/304.
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6. Paznen «llomynpoBomaukn» obpazoBarenbHoro nmpoekta A.H. Bapruna «®wusuka, xu-
MU, MATEMaTHKa CTyIeHTaM U IkoinbHuKkam» — URL: http://www.ph4s.ru/books_tehnika.html.

7. Paznen «Texauueckue Hayku (Pagmodusuka. Pagunosnekrponuka. [ToxynpoBoaHUKO-
Bas DJISKTPOHUKA U Jp.)» oOpa3oBaTenbHOro npoekra A.H. Bapruna «®u3uka, XuMus, MaTeMa-
THKa CTyAeHTaM U mKkoiabHuKaM» — URL: http://www.ph4s.ru/book_ph_poluprovodnik.html.

8. HWudopmammonnsie pecypcel Hayunoit  Ombmmorekm Kyol'Y —  URL:
http://www.kubsu.ru/ ru/university/library/resources.

7. Meroauueckue yKa3aHMsi sl OOy4YAaOIIMXCS MO OCBOEHHIO IHCUHUIIMHBI
(MmomyJin).

Jlyis yCHenmHoro OCBOCHUS JAUCIUIUINHBI «DH3HKa MOTYIPOBOJIHUKOBY TPU CAMOCTOSI-
TEJIbHOM paboTe CTYAEHT IOJIKEH UMETh:

1) KOHCIIEKT JIEKIIUi B OyMa)KHOM HJIM SJICKTPOHHOM BUJIC;

2) yueOHHK (yueOHOE M0coOre) B COOTBETCTBHU CO CITUCKOM JINTEPATYPHI;

3) TeTpanp s 1abOpaTOPHBIX PadoT.

CamocrosTenpHas padoTa COAEPKHUT CIEAYIOMINE BUIbI y4eOHOM AEATEIbHOCTH CTYICH-
TOB:

— TEOPETUYECKYI0 CaMOITOATOTOBKY K JIA0OPATOPHBIM 3aHATHSM M K 9K3aMEHY IO KOH-
CIIEKTaM U Y4eOHOH JINTepaType;

— oopMIICHHE OTYETOB TI0 pe3yJIbTaTaM JJabopaTOPHEIX paboT (0 BEIMIOJHEHHOU Jabopa-
TOPHOU PabOTE CTYIEHTHI OTYMTHIBAIOTCS MPEIOIaBaTEI0 Ha CIIAYIOIIeM (0YepeIHOM) J1abopa-
TOPHOM 3aHSTHH).

[Mpuctynas k uzydeHuro «OU3UKHU MOJIYIIPOBOJTHUKOBY» CTYACHTHI TOJDKHBI XOPOIIIO Bila-
JIeTb HEOOXOMMBIM MaTEMaTHYECKUM ariapaToM: HHTETPUPOBAHUEM U JU(PEepEeHIIMPOBAHUEM,
a Takke pemarh TuddepeHuaIbHbIe YPAaBHCHUS.

CryneHTy HEOOXOIMMO CHCTEMAaTHYEeCKH PadOTaTh B TEUYEHUE CEMECTpa IO HM3YYECHHUIO
TEOPETUYECKOTO MaTeprasa u MPpuoOPETEHHIO HABBIKOB AKCIICPUMEHTAIBHON paOOTHI.

Jiis 3armoMuHaHUS JIEKIIMOHHOTO MaTepHaia (B TOM YHCIIe W B TIEPUO]] TOJTOTOBKH K JK-
3aMeHY) CTYJEHTY HEOOXOMMO XOpOLIO 3HAaTh CBOMCTBA MaMSTHU U aKTUBHO MOJIb30BATHCS MHe-
MOTEXHUYECKHMH MpHEeMaMH. MeToudecKkrne peKOMEHIAIluH 110 3aIIOMHHAHUIO0 MOYKHO HAalTH B
WHTepHeTe MO KIIIOUEBBIM CIIOBAM: «IaMATh», «MHEMOHHKA», «MHEMOTEXHHKA», «KaK 3aloM-
HUTH Y4eOHBIN MaTepuam. JKemarenbHO Takke 03HAKOMHUTHCS ¢ TPUEMaMH KOHCIIEKTUPOBAHHMS,
T.€. CO CII0COOAMU COKpAIEHHs 3alMCH CJIOB U CJIOBOCOYETAaHHM, HaIpUMep, IPUMEHIEMbIMU B
CJIOBApSX YU YHIUKIIOTICAHSX.

B ocBOoeHHMH TUCHMITIMHBI MHBAJIUAAMHU U JIUIAMU C OFPaHUYEHHBIMH BO3MOKHOCTSIMHU
3/10pOBbs OOJBIIOE 3HAYEHHE HMEeT WHJMBHJyalbHas y4yeOHas paboTa (KOHCYJIbTalluu) —
JIOTIOJTHUTEIbHOE pa3bsiCHEHNE Y4eOHOro MaTtepuaa.

WupuBuayanbHble KOHCYJNBTAllMM IO TMPEAMETY SBISIOTCS BaXHBIM  (DaKTOPOM,
CHOCOOCTBYIOUIMM MHIMBUAYAIN3aLUU OOYUYEHHsS U YCTAHOBJIEHUIO BOCIMTATEIbHOTO KOHTAKTa
MEXIy TMpernojaBaTesieM W OO0yJaromUMCS WHBAJIHIOM WM JIMIIOM C OrpaHUYEeHHBIMHU
BO3MOYKHOCTSIMH 3/10POBBSI.

YcnemHocTh 0CBOCHHUS CTYJICHTOM Y4eOHOW JUCIUTUTMHBI OTPa)KaeTcsl B €ro peHTHHTe —
cymMme 0aoB, KoTopas pOpMHUpYETCsl B TE€UEHHE CEMECTpa MO pe3yJbTaTaM YCTHBIX OIPOCOB,
BHYTPUCEMECTPOBOM aTTECTALIMU U 3alIUT Ja0OPaTOPHBIX padoT.

8. IlepeyeHbr MH(POPMANMOHHBIX TEXHOJIOTHH, HCIOJIb3YEMBbIX IIPH OCYLIECTBJICHUHU
00pa3oBaTeIbLHOIO MPoUecca MO0 AUCHUILIUHE (MOLYJIIO).

8.1 IlepeyeHb MHPOPMALMOHHBIX TEXHOJIOTHH.

1. KOHcyHLTI/IPOBaHI/Ie moCcpeaACTBOM BHCKTpOHHOﬁ IIOYTHI.
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http://www.ph4s.ru/books_tehnika.html
http://www.ph4s.ru/book_ph_poluprovodnik.html

8.2 IlepeyeHb HH(POPMAMOHHBIX CIIPABOYHBIX CHCTEM:

1. DneKTpoHHBIN KaTajmor HaydHoi ouoimoTreku Kyol'yY
(http://212.192.134.46/MegaPro/Web).

2. DnekTpoHHas OubnroreyHas cucreMa «YHuBepcuterckas oudamorexka ONLINE»
(http://biblioclub.ru/index.php?page=main_ub_red).

3. DnekTpoHHas OubnroTeuHas cucreMa uznarenberba «Jlanby (https://e.lanbook.com/).
4. DnexkTponHas oubnmoreunas cucrema «tOpait» (https://www.biblio-online.ru/).

9. MarepuajabHo-TexHUYecKkass 0a3a, HeoOxoauMmasi sl  OCYLIECTBJICHUS
00pa30BaTeJbLHOIO Npolecca Mo AUCHUIINHE (MOIYJII0).

MaTepHaHBHO'TeXHquCKOG obOecrieueHue JAUCIHHUITIINHBI

No Bua pador
(MOAyJIsT) ¥ OCHAIIEHHOCTh

1. | JlekuuonHsle Aynutopus 317¢, ocHallleHHasi IEPEHOCHBIM IPOEKTOPOM U Me-
3aHATUA JIOBOU JTOCKOM.

2. Cemunapckue -
3aHATUS (YueOHBIM MIIaHOM CEMUHAPCKUE 3aHSATUS HE PETYCMOTPEHBI.)

3. JlabopaTopHbIe Aynuropus 317c, ocHaieHHas 000pya0BaHHuEM, HEOOXOAUMbBIM
3aHATUS JUIsI IPOBeIeHUs 1a00paTOPHBIX PadoT.

4. I'pynnoBsie Aynuropus 317c, ocHallleHHas: IEPEHOCHBIM IPOEKTOPOM U Me-
(MHAMBUAYAJIbHBIE) | JIOBOW JOCKOM.
KOHCYJbTAIUU

5. | Texymuii KoHTpOab, | Aynuropus 317c, ocHallleHHasi HEPEHOCHBIM IPOEKTOPOM U Me-
MIPOMEXYTOUHAS JIOBOM JTOCKOM.
aTTecTanus

6. CamocrogdTenpHas Aynutopus 311c, ocHalleHHasi KOMIIBIOTEPHON TEXHUKOH C MOJI-
pabota KIIIOYEHHEM K ceTH MHTepHeT.
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