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

VYuebnas nuctuminaa «Ou3nKa MoIynpOBOIHUKOB» CTABUT CBOCH LIENbIO U3ydeHue (hu-
3U4ecKHX 3(PPEKTOB U MPOLECCOB B MOJIYPOBOAHUKAX U MOJIYIIPOBOJAHUKOBBIX MPUOOPaX.

1.2 3agaun AUCHMUILINHEL,

- U3y4eHUE OCHOBHBIX MOHATHH, 3P PEeKTOB, 3aKOHOB U MoJieNnel PU3NKH MMOTYIIPOBOIHHU-
KOB U COOTBETCTBYIOIIUX UM MaTEMATHUECKUX GOPMYIT,

- U3y4YeHHE NMPUHIUIIOB PabOTHI MOTYIPOBOJHUKOBBIX IPHUOOPOB;

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

1.3 MecTo AucuumInHbI (MOAYJIs1) B CTPYKTYpe 00pa3oBaTe/ibHOI NPOIrPaMMBbl.

HucuuiuinHa «®u3nka NOIyIpOBOJHUKOBY OTHOCUTCS K O0S3aTENIbHBIM JUCLUILIMHAM
BapuaTuBHOU yacTu bioka 1 yuebHoro miana. [{ist ycnenHoro u3ydeHus: AUCUMILIMHBI HE00X0-
JMMBI 3HaHUA OO0IIero Kypca (pu3MKH, MaTeMaTHYECKOro aHajiu3a 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 00pPa30BaTeJIbHOI NPOrPaMMBI.

N3ydyenne naHHOW ydeOHOW MMCIMILIMHBI HANPABJICHO Ha (opmupoBaHHE y 00ydaro-

mmxcs npopeccuonanbHbix Komnerenuuit (I1K):

NH- Coepsatie B pesynbrare u3ydeHus yaeOHOW AUCHUIUINHBI
Ne | nexc P o0Oyyarouuecs J0JKHbI
KOMITIETEHIINH
IL.II. | KOMIIE- .
(umm e€ yacTth) 3HaTh yMeTh BJIaJIeTh
TEHIIUU
1 IIK-1 |cnocoOHOCTBIO OHU- OCHOBHBIE ITIOHS- | UCIIOJIB30BAThH JKCIIEPUMEH-
MaTh NPUHLUIBI paboThl | TS, 3G(EKThI, | 3HaHUA 1O PU- | TATbHBIMU METO-
Y METOJBI DKCIUTyaTalluM | 3aKOHBI U MOJIe- | 3MKE MOJIYIpPO- | JaMH MCCIEN0Ba-
COBPEMEHHOM paauo- 1 QU3UKU 1TO- | BOJHUKOB JJIs1 HUS TIOTYIIPO-
DJIEKTPOHHOM W ONTHYE- | JIyIPOBOJHUKOB | aHAJIW3a IPUH- | BOAHHUKOB U I1O-
CKOH anmapaTypsl U U COOTBETCTBY- | LiUra paboThI JTYIPOBOIHUKO-
000pyI0BaHUS IOIIME UM MaTe- | MOJYNPOBOJAHMU- | BBIX IPUOOPOB
MaTHYECKHe KOBBIX ITpHOO-
(bopmyIbl poB
[MIK-6 | cnocoOHOCTBIO K IPOBE- | CTPYKTYPY NIPO- | IPOBECTH BBO/- | HABBIKAMU pado-

JICHUIO 3aHATHUH B yueo-
HBIX JIabopaTopusix 00-

BeJIeHUS JTabopa-
TOPHOTO 3aHSATHS

HBI UHCTPYK-
Ta) JJIA CTY-

ThI C U3MCPHU-
TCJIIBHBIMU ITPU-

pa3oBaTeNbHBIX OpTaHH- | B By3€ JICHTOB Tepe.l O6opamu
3aIil BBICIIIETO 00pa3o- BBIIIOJTHEHUEM
BaHUSA nabopaTtopHoi

paboThI U IpH-
HATH OTYET I10
nabopaTopHOit
pabote




NH- Cosepsarie B pesynbrare u3ydeHus yaeOHOM JUCIUTUIMHBL
Ne | nmekc P o0yyaroImuecs 10 KHbI
KOMIIETEHIIH
IL.I1. | KOMIIE- .
(umm e€ yacTu) 3HATh yMeThb BJajeTh
TEHIUH
[1IK-7 |BnameHueM METOAMKOH | 00BEM yueOHOTO | BEIOpATh METO- | METOAMKOHN H3-

IPOBEICHUS YUCOHBIX
3aHsTHIA B 00111€00pa30-
BaTeJIbHBIX U Tpodeccu-
OHAJILHBIX 00pa30Ba-
TENBHBIX OPraHU3AIHSIX

MaTepuaa 1o
¢du3uke noiy-
IIPOBOIHHUKOB,
MIPETIOAAFOIIETO-
cs B 00111e00pa-
30BaTEIbHBIX U

JIMKY TIpOBeIe-
HUS y4eOHBIX
3aHATHI TIPU
00BSICHEHUH HO-
BOT'0 y4eOHOTO
Mmarepuana 1o

npodeccuo- busuKe mory-
HaJIbHBIX 00pa- | MPOBOJHUKOB
30BaTeIbHbBIX
OpraHu3aIusIxX

JIO’)KEeHHSI yueo-
HOT'0 Marepuasia
1o (pU3HKE MOJTy-
MIPOBOTHUKOB

2. CTpyKTypa M coaep:KaHue THUCHUILINHBI.

2.1 Pacnpesesnenne TPy10éMKOCTH JMCHHUILJIMHBI 10 BUaM PadoT.

OO0r111ast TPYA0EMKOCTh AMCIUILIMHBI COCTaBisieT 4 3ad4. en., (144 yaca), ux pacmpezese-
HUE TI0 BUJaM padOT IPECTABICHO B TAOIHIIC.

Bun yuebHoit paboThl Bcero 6-1i cemecTp
4acoB (vacsl)
KonTakTHasi pabora, B TOM 4YHcJI€:
AyauTOpHBIEe 3aHATHS (BCEro): 32 32
3aHATHSA JIEKIIUOHHOTO TUIA 16 16
JlaGopaTopHble 3aHATHS 16 16
3aHATHS CEMUHAPCKOTO TUIIA
(ceMUHApBI, MPAKTUYECKUE 3aHSITHS) ] )
HNnas koHTaKTHas padoTa:
Kontposs camocrosarensHoil padotsl (KCP) 6 6
[Tpomexxyrounas arrecranus (MKP) 0,3 0,3
CamocrosiTesbHasi padoTa, B TOM YHCJIE:
[TpopaboTka y4eOHOro (TEOPeTUYECKOro) MaTepuaa 50 50
OdopmIiieHNE 1 TTOATOTOBKA K 3aIlIATE JJAOOPATOPHBIX padoOT 29 29
KonTpoJis:
IToaroroBka K K3aMeHy 26,7 26,7
O01mas Tpya0eMKOCTh | Yac. 144 144
B TOM YHCJIe KOHTAKTHas padora 38,3 38,3
3a4. efl. 4 4




2.2 CTpyKTYypa QM CHUIIMHBI:

Pacrnipenenenuie BU10B yueOHOM paObOThI U UX TPYJOEMKOCTH IO pa3jiesiaM AUCIUILTUHBL.
Paznensl (TeMbl) TUCIUTUIMHEI, H3y4aeMble B 6-M  cemecTpe:

KomnnyectBo yacos
No HaunmenoBanue AynutopHas BaeaynutopHas
B pa3nenos (Tem) Bcero pabota pabora
JI I13 JIP CPC
1 Hocurenu 3apsina 8 i 4 20
B TIOJTYIIPOBOTHUKAX
2 I'eneparus, pekoMOMHALINSA,
nudy3us u apeid Hocu- 24 4 - - 20
TeJIer 3apsaaa
3 KoHnTakTHbIE 1 TOBEPX-
HOCTHBIC SIBJICHUS B TIOJTY- 26 2 - 4 20
MIPOBOJTHUKAX
4 ®dusnueckue 3GHeKTs B 33 6 i 8 19
MIOJTYITPOBOTHUKAX
Hmozo no oucuunnune: 16 - 16 79

[Tpumeuanue: JI — nexium, 113 — npaktuyeckue 3anatus / cemunapsl, JIP — mabopaTopHbie 3aHs-
tusi, CPC — camocTosiTennbHas paboTa CTyAeHTa.

2.3. Conep:xanue pa3ejoB (TeM) THCIHIINHBI:

2.3.1 3anaTHA JeKINOHHOT0 THIIA.

®opma
HanmenoBanue
Ne Coneprkanue pasnena (TeMbl) TEKYIIEro
pasznena (Tembl)
KOHTPOJIA
1 2 3 4
1 | Hocurenu DNEeKTPONPOBOAHOCTD MOIYIIPOBOAHUKOB. PaBHOBEC- YcrHbIi
3apsia B MOJy- | HbIE M HEPAaBHOBECHBIC HOCUTENH 3apsiaa. [peiidonas onpoc,
MIPOBOJTHUKAX ckopocts. [logBrkHOCTE HOCHUTENEH 3apana. «['opsaune» | 3ammra
951eKTpoHbl. COOCTBEHHBIE, IPUMECHBIE U CKOMITEHCH- JIP, 3ana-
pOBaHHbIE MOIYNPOBOAHUKNA. OCHOBHBIE U HEOCHOBHBIE | HHUS JUIS
HocuTenu. TemnepaTypHbIi [uana3oH NPUMEHEHUs 1o- | caM. pado-
JTyIIPOBOJHUKOBBIX TPUOOPOB. THI,
OnemeHTsl 30HHOU Teopuu. ['unoresa [lnanka. ITocty- KOMIIBIO-
natel bopa. ['unoresa ne bpoitns. [Tpunuun 3anpera TEPHOE Te-
[Taynu. DHEpreTuueckue ypoBHHU U 30HBI, SHEPreTHYE- CTUPOBa-
ckas auarpamma. Ksazuumnynsc u appextuBHas mac- HHE
ca. BonnoBoit BekTop. I'paduxu sneprun cBoOOIHOTO
3JIEKTPOHA M 3JIEKTPOHA B KpucTaie. «OTpHLaTesnsb-
Hasi» Macca JIeKTpoHa. JlpIpKa. «JIerkue» u «TsKenbie»
JIBIPKU.




2 3 4
Hocurenn CraTucTuka 3J1€KTPOHOB U JIBIPOK B MOJYIPOBOJAHUKAX. | YCTHBIN
3apsga B nony- | @ynkuus pacnpenenenus Gepmu-upaka. YposeHs onpoc,
MPOBOJHUKAX ®epmu. Pacnipenenenue Makcpeiuia-bosbiimana. Bei- 3aImTa

POXKACHHBIE U HEBLIPOXKAECHHBIE I1OJIYIIPOBOAHUKH. JIP,
Konnenrpauuu Hocuresnen 3apsiia B IPUMECHBIX U CO0- | KOMIIbIO-
CTBEHHBIX I1OJYIIPOBOJAHUKAX. TEpHOE Te-
Pacuer nonoxenus ypoHsa OepMu U1sl HEBBIPOKICH- CTUPOBa-
HBIX TTOJIYIPOBOJAHUKOB: JIJIs1 COOCTBEHHOT'O  IOJTYTIPO- HHUE
BOJHMKOB N- 1 p-Tuna. OnpeeseHne MUPpUHBI 3a1pe-
IICHHOM 30HBI ¥ TITyOWHBI 3aJ€TaHHUs TPUMECHBIX YPOB-
HEH 110 TEMIIEPATypHOU 3aBUCUMOCTH 3JIEKTPOIIPOBOI-
HOCTH.
I'enepanus, PaBHOBeCHBIE 1 HEpaBHOBECHBIE HOCUTENU. KBasuypoB- | YcCTHBIN
pexomOuHanus, | Hu @epmu. Ontuyeckas 6unossspHas resepauus. Jiu- orpoc,
maddyzus HEeMHas U KBaJpaTU4yHasi peKOMOUHALUU. Bpemst )KU3HM | KOMIIbIO-
u ipeid HEPABHOBECHBIX HOCUTEJIEH 3apsa. TEpHOE Te-
HOCUTENEN OcHoBHbIE BUIbI peKOMOUHAIMK. [leMapKkaliMoHHbIE CTUPOBa-
3apsja ypoBHHU. {nu¢dy3nonHsie u apeiioBble TOKU. YpaBHe- HUE
Hue nojHoro Toka. CooTHoueHue DUHIITEHHA.
I'enepanus, VYpaBHeHre HeNpepbIBHOCTH. Y paBHEeHUE [lyaccoHa. YcrHbIi
pexomOuHanus, | Auddysus u npelid HepaBHOBECHBIX HOCUTENEH 3apsiia orpoc,
maddyzus IIPY MOHOIIOJISIPHON TPOBOAUMOCTH. JJIMHA SKpaHUPO- KOMIIBIO-
u ipeid BaHUsA. MaKCBEIOBCKOE BPEMs PEJIaKCALIUH. TEpHOE Te-
HOCUTENEN Huddyzus u nperid npu OUIOIAPHOIN ONTUYECKOH Te- CTUPOBA-
3apsja Hepauuu. luddysnonnas nnuna. Jnuna apeiida. HUE
KoHtakTHBIE 1 KoHTakT MeTauI-1osynpoBOJHUK: 30HHBIE TUArpaMMbl, | Y CTHBIN
MOBEPXHOCTHBIE | paboTa BBIXOAA, SJIEKTPOHHOE CPOJICTBO, KOHTAKTHAS o1poc,
SIBJIGHUS B TIO- pasHocTh noteHnuanos, BAX. Pacnipenenenue o6bem- 3ammTa
JYNPOBOJHUKAX | HOro 3apsaa u nosist. OmMudeckue KOHTakThl. [loBepx- JIP, 3ana-
HOCTHBIE cocTosiHUA. DPdekT momnst. Juon HloTTku. HUS IS
Knaccudukanus p-n-nepexonos. luarpamMmel pacrpe- | cam. pado-
JiesieHus 00beMHOTO 3apsija, IEKTPUYECKOTro MOoIs, TBI, KOM-
KOHILIEHTpauui Hocutenel. bapbepHas emkocTs. 1n- IIBIOTEPHOE
JKEKIMS ¥ DKCTPAKLMS HEOCHOBHBIX HOCUTENEH 3apsiia. | TECTUPO-
Huddysnonnas emxocts. BAX p-n-nepexona. BaHUeE
duznueckue @DOTOINEKTPUYECKHUE SBIICHUS B MOJIYIIPOBOAHUKAX. VYcerHbii
¢ dexTrl B o- | Knaccudukanus v xapakTepUCTUKY IPUEMHUKOB ONTH- | OIpPOC, 3a-
JYNPOBOJHUKAX | yeckoro uznydeHus. oropesuctopsl, potoauonsl, po- | mura JIP,
torpan3uctopsl. Comneunas Oatapes. D/IC lembepa.  Bamanus uis
cam. paboThI
dusnueckue ["anpBaHOMarHuTHBIE 3()(HEKTH B TOTYIPOBOIHUKAX: YcrHbId
sa¢dextsl B mo- | Xomia, ['aycca, MarHUTOKOHIIEHTPAILMOHHBIN. Marau- o1poc,
JIyIPOBOJAHUKAX | TOpe3ucTopsl. Marauroauonsl. Maraurorpan3uctopsl. | 3amura JIP
Puznueckue TepmoonnexkTpuueckue sBieHus U 3QpeKxThl: 3eedeka, VYcrHbIi
s¢dextrl B o- | [lenpThe 1 ToMcona. Metoz repmo3zona. [lomympo- oIIpoc,
JyIPOBOJHUKAX | BOJHUKH B CHJIBHBIX JIEKTPUUYECKHUX IOJISIX: «Pa30rpeB» | 3aliuTra
HocuTenel, a¢ ekt 'anHa, ynapHas u snekrpoctaruye- | JIP, tectu-
CKasi MIOHU3AINH, TYHHEIbHBINA 3¢ (deKT. TyHHenbHbIN poBaHue

JAHUO/I.




2.3.2 3aHATHS CEMHMHAPCKOTO TUIA.

CeMuHapckue 3aHATUS — HE IPEyCMOTPEHBI.

2.3.3 JlaGopaTopHbIe 3aHATHUS.

dopma
Ne Hanmeroare HanmeHoBaHue 1a60paToOpHBIX padboT TEKYILEro
pazzena (Tembl)
KOHTPOJISI
1 YeThIPEX30HI0BBIH METO 1 METO/ TEPMO30H/1A.
Hocurenu 3apsna W3mepsieTcst yaenbHOE COMPOTUBIICHUE MOMYPOBOXHUKOB | 3q,1yma JIP
B TIOJYIPOBOTHA- |yeTpipéX30H10BBIM METOAOM. OIPENeNIeTcss METOI0M
Kax TEPMO30H/1a THII TIOJTYIIPOBOIHKUKA (P-THIIA WIIK N-THIIA).
2 |KoHTakTHBIC U BAX moJsiynpoBoJHHKOBBIX 10/10B.
noBepxHocTHele  |[M3MepsitoTes 10 BoabT-amnepHbIX xapakrepuctuk (BAX) amra JIP
SIBJICHUS B TIOJTY- |6 TMOJIOB.
ITPOBOJHMKAX
3 JaTyuku pusndecKux BeJTUYHH.
duznueckue Hccnenyrorest 9 pa3inyHbIX 1aTYMKOB.
4 >ddextsl B nony- |[loynpoBoaHHKOBbIE (POTONPHEMHUKH. 3amuta JIP
IIPOBOJHMKAX HccnenyroTest XxapakTepUCTHKU (pOTOpEe3UcTopa, GoTou-
o113, GOTOTPAH3UCTOPA U COTHEUHOH OaTapen.

2.3.4 llpumepHas TeMaTHKAa KYPCOBBIX padoT (IIPOEKTOB).

KypcoBbie paboThl — HE IPEAYCMOTPEHBI.

2.4 IlepeyeHb yueOHO-METOANYECKOr0 OOecnedeHHs IJIsi CAMOCTOATEbHOH padoThl
00y4YaAIIHUXCS 10 TUCHHILINHE (MO1YJII0).

Hepequb y‘le6HO'MeTO,I[I/IquKOFO obecreueHust JAUCLUITIIMHBI

MOJrOTOBKA K 3a-
uTe Jaboparop-
HBIX paboT

Ne Bun CPC .
110 BBITIOJTHEHUIO CAMOCTOSITEIIHHON pabOTHI
1 |IIpopabGotka Metoanueckue ykazaHHs [0 U3Y4YE€HUIO TEOPETHUECKOro MaTepuana,
TEOPETHYECKOTO |[yTBEPKICHHBIE Kadeapoil paainoGpu3uKu 1 HAHOTEXHOJIOTHIA, IPOTO-
Marepuaia ko Ne 7 ot 20.03.2017.
2 |Odopmiienne n |1. Meronuueckre yka3aHus IO BBIOJHEHHIO Ja0OpaTOPHBIX padoT,

yTBEepKJIeHHBIE Kadenpoi paanopu3uKu ¥ HAHOTEXHOJIOTHI, IPOTO-
kost Ne 7 ot 20.03.2017.

2. Kyxa M.A. ®usnka nosyrnpoBOJIHUKOB: JJAOOpaTOpHbIE pabOTHI /
M.A. Kyxa, E.H. Xyxa, I'.Il. Unpuenko. — KpacHonap: Kybanckuii
roc. yH-T, 2014.

Y4eOHO-MeTOIUYECKNE MaTepHasbl ISl CaMOCTOSITENIbHON pabOThl 00yYaroIIUXCs U3
YHCIIa MHBAIK/IOB U JIMI] C OTPAHUYEHHBIMU BO3MOXHOCTSIMHU 3/10poBbst (OB3) npenocTaBnsioTcs
B (hopMax, aJanTUPOBAHHBIX K OTPAHUYEHUSIM UX 3JJOPOBBS M BOCIIPUITHS UH(POpMALIUU:

Jist T ¢ HapyIIEHUSIMH 3pEHHMSL:

— B (popMe 2IIEKTPOHHOTO TOKyMEHTA.

JUist a1 ¢ HapyIIEHUSIMU CITyXa!

— B TIe4aTHOM opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JLnst in ¢ HapyImeHnssMHM OITOPHO-JBUTaTEIbHOTO anmnapara:
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— B IIeYaTHOM (opme,

— B popMe IEKTPOHHOTO TIOKYMEHTA.

JIaHHBII TTIepeYeHb MOXKET ObITh KOHKPETH3UPOBAH B 3aBHCHUMOCTH OT KOHTHHTEHTa 00Yy-
YAFOLIIXCS.

3. O0pa3oBaTe/ibHbIE TEXHOJIOTHH.

IIpu peanuzanuu yuyeOHOM pabOThI IO OCBOEHHIO AMCUUILUIMHBI «DU3KKa NOIYIPOBOA-
HUKOBY HCIIOJIb3YIOTCSI COBPEMEHHbIE 00pa30BaTEIbHbBIE TEXHOJIOTHUU!

— UH(OPMAIIMOHHO-KOMMYHHMKAIIMOHHbIE TEXHOJIOTUH;

— po0ieMHOe 00yUeHue.

Ha nexnum BbmHOcuTCs 80 % Marepuana, U3JI0KEHHONO B IPOrpaMM€ JIUCLUIUIMHBI.
Ocranbnbie 20 % MmaTepuana BBIHOCATCS JJISI CAMOCTOSITENbHOrO n3ydeHus. [Ipu oObscHeHHH
HOBOT'O MaTepuaia UCHOIb3YIOTCS PoOIeMHOE U3TI0KEHHE U TIOUCKOBast Oecena. YacTh yueOHO-
ro Marepuana MpeabsSBISIETCS TAKXKE U B DJICKTPOHHOM BHJE JJISI O3HAKOMJICHHS U WU3YyYCHHUS.
bnaromapst 5ToMy cokpamiaercsi BpeMsi Ha KOHCIIEKTUPOBAaHHUE JISKIIMOHHBIX 3aHITHH, YTO MO3BO-
JsIeT MOKa3bIBaTh HAIJISIHbIE TOCOOUS, 00CYKIaTh COBPEMEHHBIE JJOCTH)KEHUS HAYKU U TEXHUKH
U pa30upaTh KOHKPETHbIE MPOOJIEMHBIE CUTYallMd, BO3HUKABIINE B IMPOLECCE MCTOPUUYECKOIO
pa3sBUTHSI IPOU3BOJICTBA MOJIYIIPOBOAHUKOBBIX MaT€pHUaIoB U NPUOOPOB.

Ha naGopaTopHbIX 3aHATHUAX CTYAEHTHI, paboTasi B MaJlbIX TpylIax Mo 2 yesoBeKa, u3me-
PAIOT XapaKTEPUCTUKU IOJIYHNPOBOJHUKOB M IOJYNPOBOAHUKOBBIX HPUOOPOB, MPUMEHSSI Ha
NPaKTUKE TEOPETHYECKHE 3HAHWA, ydaTcs paboTarh ¢ HU(POBBIMH M aHAIOTOBBIMH H3MEPH-
TeIbHBIMU IPUOOpaMHU.

D dexTHBHOCTh yUeOHOH NEATEIHPHOCTH CTYACHTOB OIEHUBACTCS 0 PCHTHHIOBOW CH-
CTEME.

B yueOHOM mporecce UCTOIB3YIOTCS CIEAYIOIINEe AKTHBHbIE U HHTepPaKTUBHbIE ¢op-
MBI IPOBEJICHMSI 3aHATHI: TOMCKOBas Oecena, paboTa B MaJIbIX TPYIAX, AUCKYCCHUS.

JUis A1l ¢ OrpaHUMYEHHBIMM BO3MOXKHOCTSIMU 3JI0POBbsSI IPEAYCMOTPEHA OpraHU3aLUs
KOHCYJIbTAllMH C MCIIO0JIb30BAaHUEM JICKTPOHHOM MOYTHI.

WNHpopMannoHHO-KOMMYHHUKAIIMOHHBIE TEXHOJIOTUU MPEACTABICHbI TAaKXKe CPeAod Mo-
IyJabHOTO AuHamudeckoro ooydenuss Moodle. Ha caiite Moodle KyoI'Y co3nan 31eKTpoHHBIN
Kypc sl oOecriedeHus] HHTEPHET-TIOAIEPKKH 00yIeHUSI.

4. OueHo4yHbIe CPeACTBA JIsl TEKYlero KOHTPOJIS yCIeBaeMOCTH U NPOMEeKYTOYHOI
aTTecTalmu.

Texymuil KOHTPOIIb:

— YCTHBIHM OMpoc MO KOHTPOJIBHBIM BOIIPOCAM IO pas3zenaM yueOHOM MporpaMmel;
— 3auTa Ja00paTopHbIX padoT;

— 3a/1aHUs JUIs1 CAMOCTOATENBHOM padoThI,

— KOMITBIOTEPHOE TECTHPOBAHUE.

[IpomexxyTouHas arrecranus:
— DK3aMEH.

4.1 ®dona OLEHOYHBIX CPEACTB /IS MPOBeAeHHs TEKYIeH aTTecTaluu.

4.1.1 TIpuMepbl KOHTPOJIbHBIX BONPOCOB /ISl YCTHOI'O ONIpoca Mo pa3jesaM y4eOHoii
NPOrpaMMmbl.

KoHTponpHbIe BOMPOCH IPEeTHA3HAYCHBI:

— AJId YCTHOI'O OITpoCa Ha JICKIMOHHBIX 3aHATUAX,

— B KaQUCCTBC AOMNOJHUTCIBHBIX TCOPECTHUUCCKHUX BOIIPOCOB IIPU CAAYC CTYACHTAMH OTYC-
TOB TI0 JIJAOOPATOPHBIM PadOTaM.



Pazoen 1. Hocumenu 3apaoa ¢ nojiynpoeoOHUKaXx.

Ha3zoBute ocHOBHBIE clieIIUpHUECKIE OCOOCHHOCTH TOTYIPOBOJHUKOB.

C kaxoii 1eNbIo JIETUPYIOT MOJTYIPOBOAHUKU?

Kak popmupyroTcs pasperieHHbie U 3anpeiieHHbIe 30HbI B TOTYIPOBOAHUKE?

Kak 00bACHUTH TeMIepaTypHyO 3aBUCMMOCTh KOHIIEHTpAllMM HOCUTENEH 3apsiia B IO-
JYIPOBOJHUKE?

B kakux monaynpoBOJHUKAX KOHIEHTpPAlLUs HEOCHOBHBIX HOCUTEINEH BBIIIE: B CUIIbHOJIE-
THPOBAHHBIX HIIH B C1a00JETUPOBAHHBIX?

Pa3zoen 2. I'enepayus, pekomounayus, ougppysus u opeiigh nocumeneii 3apaoa.

JUisg onucaHusi Kakoro COCTOSIHUS IOJYIPOBOJAHMKA BBOJAT IOHATUS KBa3MypOBHEH
Depmu?

J1J1s 4ero BBOJSAT MOHSTHE «JIeMapKaI[HOHHBIN YPOBEHb)?

Kakue cnaraemble BXOAST B ypaBHEHHE IIOJHOTO TOKa?

Kakue ¢pusndeckne BEIMYUHBI CBA3BIBAIOT COOTHOUICHUS DUHIITEIHA?

Kakue ¢usnueckue mpoueccsl B MONYNPOBOIHUKAX YUYUTHIBACT YPaBHEHUE HETPEPHIBHO-
ctu?

Pazoen 3. Konmaxkmmuuvle u nogepxHocmHule A6,1eHUA 8 NOTIYNPOBOOHUKAX .

J1J1s 4ero BBOJSAT MOHSITHE «IJIEKTPOHHOE CPOJICTBON?

[Ipu KakuX yCIOBUSAX KOHTAKT METAJI—IOJYIIPOBOJHUK SIBJISETCS HEBBIIPSAMIISIFOIIMUM?

B uém 3akmogaercs 3h(heKkT HHBEPCUH IEKTPOIIPOBOIHOCTH Y TIOBEPXHOCTH?

Urto Takoe KOHTaKTHas pa3HOCTh moTeHnuanoB? Kak ona o6pazyercs?

[ToueMy B cOCTOSIHMM paBHOBECHS TOK Yepe3 p-N-Tiepexo/l paBeH HYyI0?

Pa3zoen 4. @uzuueckue r¢hgpekmul 6 noaynpoeoOHUKAX.

Kak OOBSICHUTH CHEKTPAIBbHYIO XapPaKTEPUCTHUKY MOIYNPOBOJHUKOBBIX (OTONPUEMHHU-
KOB?

O0s13aTeNIbHO JIM TIPU NOMJIOUIEHUH (DOTOHA MOJTYNIPOBOJHUKOM IMOSBISIOTCS CBOOOJHbBIE
HOCHUTENH 3apsia’?

Kakue KOHCTpYKIIMM MMEIOT MOJYMPOBOAHHUKOBBIE MAarHUTOPE3UCTUBHBIE CTPYKTYPHI, B
KOTOPBIX ycTpaHseTcs Memaronmii apdext Xoma?

Kaxum 06pa3oM B osIynpoBOIHUKOBBIX TEPMOAJIEMEHTaX BO3HUKaeT Tepmo-2/(C?

Kakue ¢usnueckre 3¢p(heKTsl U3MEHSIOT KOHIIEHTPALUIO U MOJBUKHOCTh HOCUTENEH 3a-
psla B CUIIBHBIX AJIEKTPUYECKHUX MOJISAX?

4.1.2 Tlpumepsl 3a1aHUI 1JI51 CAMOCTOSITEIbHOM PadoThI

3ananme 1.

OcBOUTH «poJib» MpenojaBaresi, MPOBOASAIIETO JJabopaTopHbe PabOThI MO (PHU3MKE MO-
JYNPOBOJHUKOB B «JlabopaTtopuu mosynmpoBOIHUKOBOM 3J€KTPOHUKWY. [j1st 3TOTO:

1. TiaTenbHO U3yYUTh OMMCAHUE OJHOM U3 1a00PaTOPHBIX padoT.

2. BemmonuuTk 1a60paTopHyIO padoTy.

3. OTBeTUTh Ha KOHTPOJIBHBIE BOIPOCH K JJAOOpAaTOPHOM paboTe M JOMOJHUTH UX COO-
CTBEHHBIMU BOIIPOCaMH 110 TEOPHH, METOJIMKE U3MEPEHHI U YMCIIEHHBIM pacueTaMm.

4. OtBeruth Ha 2 Bompoca: «KakuMm 00pa3oM JaHHYIO JJabOpaTopHyi0 paboTy MOXKHO
BBIBECTH U3 CTposi?» U «Kak 3Toro He nonyctuth?». [IpennoXuTe HECKOJIBKO BApUAHTOB 3allly-
ThI J1A00OPaTOPHOI PabOThI OT «HEKBATU(HUIIMPOBAHHOTO MOJIB30BATEIIS.

5. JIns cTyAeHTOoB, e1E He BHIIOIHSABLIMM JIaHHYIO Ja00paToOpHYyIo paboTy U MpHUCTyMHa-
IOLUM K €€ BBIIIOJIHEHHUIO:

- TIPOBECTH BBOJHBIN MHCTPYKTaX (OOBACHUTH CXeMy JIaDOpaTOPHON yCTaHOBKU U OCO-
OEHHOCTH METOJMKH MU3MEPEHUi, YMEHbIIAIOIINE MOTPEUIHOCTH, TOKa3aTh CHOCOOBI BBHIITOIHE-
HUS OTAENBHBIN onepalyii, HAMOMHUTh O TEXHUKE 0€30MaCHOCTH, MPEAYIPEIUTh O BO3MOMKHBIX
OIIMOKax);

- IIpYU BBINIOJTHEHUH J1a00paTOpHOM paboThl B ciyyae HEOOXOIMMOCTH IIPOBECTU MOBTOP-
HOE€ Pa3bsICHEHUS WU MI0Ka3 NEHCTBUM;



- TTOCJIE BBIMIOJHEHUS TPUHATH OTYET TI0 J1a0OpaTOpHO paboTe: 3a1aTh BOIPOCHI IO TEO-
pHUH, TIPOBEPUTH MPABUIHHOCTH 3aNONHEHUS TAOJHII, TPOBEAEHHBIX PACUETOB U MOCTPOCHHBIX
rpaduKoB, caenaTh pa3o0p JAOMYIIEHHBIX OMHUOOK.

3aganue 2.

VYueOublil MaTepuan mo Gu3nke MoJyrnpoBOJIHUKOB B 00IIE00pa30BaTEIbHBIX OpraHu3a-
X (IIKOJMaxX, THMHA3MSX, JIMLESX) U3y4YaloT B CTapIIUX KJIAccax B IV1aBe «DJIEKTPUYECKUNA TOK
B Pa3JIMYHBIX CpeAax» MIKOJIbHBIX YUeOHUKOB. B mpodeccrnonanbabie 00pa3oBaTeIbHbIe OpraHu-
3anuu (MpodeccuoHaNbHble YUMIIUILA, KOJUIEIKH, TEXHUKYMbI) HMIKOJIBHUKHM MOCTYHAOT, B OC-
HOBHOM, mocie 9 kmacca. [losTroMy OHM MOTYT M3ydaTh (U3UKY IO TEM K€ ydyeOHUKaM s
crapmmux (10-11) xmaccos.

B nHTEepHETE HA MHOTOYHMCIICHHBIX YYEOHBIX CaiTaX MOKHO HAWTH 3JIEKTPOHHBIE IIKOJIb-
Hble Y4€OHMKH, KOTOpblE MOXKHO CKadaTh OECIJIaTHO, a TaK)Ke€ YMTaTh OHJIAliH ¢ KOMIIbIOTEpa
Wi 1admeTa (cMaptdona, Tenedona).

Vcnonb3ys MKOIbHBIE YUEOHUKH 10 (PU3HKE, HEOOXOUMO OIPEEIINTh!

- KAKOB B HUX 00BEM TEOPETUUECKOTO MaTepraa 1o (u3nuKe NOTyIpOBOTHHKOB;

- Kakue (popMyJibl UCIIOIB3YIOTCA U KaKHU€ 3aJjauy PElIatoTCs 0 TeMe «(pHU3uKa NOIyIpo-
BOJIHUKOBY;

- Kakue J1abopaTopHble pabOThl BBIMOIHAIOTCS 10 (GU3UKE MOTYIPOBOJHUKOB.

3aganme 3.

Hcnonb3ys 3HaHUsA, NOJyYEHHbIE NPU M3y4YeHUU AMCUMILINH «lIcuxonorus u negaroru-
Ka» U «OCHOBBI IIEJarOTMYECKOT0 MACTEPCTBA», ONPENEIUTh, KAKME METOJUKH MOKHO HCIOJIb-
30BaTh i1 00BACHEHUS Y4EOHOT0 MaTepuaa o GU3uKe MoJIynpoBOIHUKOB.

Ha oHOM U3 IEKIIMOHHBIX 3aHATUSAX BBICTYIIUTh B POJIM YUUTENs, U3JI0)KUB HOBBIN y4eO-
HBI MaTepuan (O4YepeHYI0 JIEKIUOHHYI0 TEMY I0 (PU3UKE IOJIYNPOBOJHUKOB), IPEICTaBUB
CTYZICHTOB B POJIM HIKOJIbHHUKOB.

3aganue 4.

W3yunuth Marepuaisl caifta st TBopueckux neparoros Jlaboparopun OOpa3oBaTesbHbBIX
Texnonoruit «O6pazoBanue st HOBoW 3ps» (http://www.trizway.com/). CoctaButh mepeveHb
METOJIUK U TPUEMOB MEAArOrnYeCKOl TEXHUKH, KOTOPbIE MOYKHO HCIIOJB30BATh JIJISI H3Y4CHHSI
(HU3UKH TOTYTIPOBOTHUKOB.

4.2 ®oHJ OLIEHOYHBIX CPEACTB /ISl IPOBEACHUS MPOMEKYTOYHOM ATTeCTALMMY.
[TepeyeHs BOPOCOB, BHIHOCUMBIX Ha YK3aMEH:

1. OCHOBBI 2JIEKTPOHHOM TEOPUH IEKTPOIPOBOAHOCTH. OTINYUTEIBHBIE CBONCTBA JJIEK-
TPOIIPOBOJHOCTH IMOJIYIIPOBOJIHUKOB. DHEPrusl akTUBALlMU IPOBOAMMOCTH. PaBHOBECHbIE U
HEpaBHOBECHbIE HOcHUTeNnu 3apsiaa. JpeiidoBas ckopocTh U ee oleHKa. BeiBoa GopMyinbl Juist
YIEIbHOU 3JIEKTPONPOBOJHOCTU MOIYNPOBOAHUKOB. IlonBHKHOCTE HOcuTenen 3apsna. «l ops-
YUe» IEKTPOHBI.

2. MonenbHbIE IPEACTABICHUS 00 AIEKTPOIPOBOTHOCTH MOIYIIPOBOTHUKOB. [ eHeparms.
Hpipka. PekomOuHaius. YaenbHas 3JI€KTPONPOBOJHOCTh COOCTBEHHBIX, MPUMECHBIX U CKOM-
NIEHCUPOBAHHBIX IOJIYIPOBOAHUKOB. OCHOBHBIE M HEOCHOBHBIE HOCUTENHN. TemrepaTypHbIi
JMana3oH MPUMEHEHHsI TOIYIPOBOIHUKOBBIX TPUOOPOB.

3. DnemenTsl 30HHOM Teopuu. Ocoboe MECTO BaJIEHTHBIX 3JIEKTPOHOB. IIpoTHBOpeuns
KJIACCUYECKOMU diiekTpoauHamuku. I'unoresa Ilnanka. Ilocrynarsel bopa. I'mnoresa ne bpoimns.
[Tpunuun 3anpera [laynu. ObpazoBanue sHepreTuueckux 30H. OOBbSCHEHHE OTIUYMS MPOBO-
HUKOB, IMOJIYIPOBOJHUKOB U TUAJIEKTPUKOB Ha OCHOBE 30HHON TEOpUHU. DHEpreTuyeckas aua-
rpaMMa IOoJIyIPOBOIHUKA C JIOHOPHOM M aKLIETOPHOU MPUMECSIMHU.
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4. Kpasunmnynsc u 3 dextuBHas macca. BomHoBoi BekTop. ['paduku sHeprun cBoOoI-
HOT'O 3JIEKTPOHA U 3JIEKTpOHA B KpucTtaie. 30Hbl bpumitosna. «OTpunartenbHas» macca 3JeK-
TpoHa. JIpIpKa. «JIerkue» u «TsiKenbiey ObIPKHU.

5. CraTucTHKa JIEKTPOHOB U JBIPOK B IOJIYNPOBOJHUKAX. INIOTHOCTS KBAHTOBBIX COCTO-
saaui. Oynkuus pacnpenenenus Gepmu-Jupaka niusa snektpoHoB. YposeHb @epmu. Pacnipene-
nenue Makcsesuia-bosbiiMana. BeIpOKI€HHBIE U HEBBIPOXKICHHBIE NOJIYIIPOBOIHUKU. DyHKIINS
pacnpezneneHus A AbIPOK.

6. Pacder KOHIIEHTpaIMii SJIEKTPOHOB M ABIPOK B 30Hax. ['paduku ¢pynkumii N(E), f(E,T),
dn/dE. D¢ dexTuBHas MIOTHOCTH KBAHTOBBIX COCTOsIHHMNA. Pacmonoxenue ypoBHst depmu B He-
BBIPOXKJICHHBIX U BBIPOXKJCHHBIX TOJIYIIPOBOJIHHUKAX. PacyeT KOHIEHTpaluii HocuTesen (ni U pi)
JUIs COOCTBEHHOTO ITOJIyTIPOBOIHUKA.

7. Pacuer nonoxenust ypoBHs @epMu ISl HEBBIPOXKIEHHBIX MOJYIIPOBOJIHUKOB (pacyeTsl
WITIOCTPUPOBATH rpaukaMu): a) €cliv 3aJaHbl KOHIIEHTPALUsl HOCUTENEeH U Temmeparypa; 0) u3
YCIIOBHS 3JIEKTPUYECKON HEUTPaIbHOCTH KpHUCTaJlIa JUIsl COOCTBEHHOTrO MouiynpoBoaHuka. [lo-
noxkenue ypoBHsa @epmu B IMpOKOM UHTEpBase Temmneparyp. Temneparypsl Ts u Ti.

8. OnpeneneHue MUPHUHBI 3aIPELICHHON 30HbI U INIyOUHBI 3aJIETaHMs IPUMECHBIX YPOB-
HeH 10 TEMIEPaTypHOU 3aBUCUMOCTH JIEKTPOIIPOBOJHOCTH.

9. PaBHOBecHbIE U HepaBHOBeCHbIE HOcuTeNU. KBasnypoBuu ®@epmu. BeicOkuil 1 HU3KHiL
YPOBEHb UH)KEKIIHH.

10. OnTnueckas OumnoisipHas reHepalusi W JIMHEHHas pekomMOuHanus. Bpems xu3Hu
HEPAaBHOBECHBIX HOCUTEJIEH 3apsaa.

11. OnTnueckas OumnosispHas reHepanus U KBagpaTuyHas peKoMOuHanus. MraoBeHHoe
BpEMS JKU3HHU.

12. OcHOBHBIE BU/IbI PEKOMOMHALIMU: MEX30HHAs, Uepe3 JIOBYIIKH, pekoMOuHaims Oxe.
[ToBepxHocTHas pekomMOuHanus. LlenTps! npuinnanus. JleMapkallMOHHbIE YPOBHH.

13. Ouddy3uonnsie u IpeidoBble TOKU. YpaBHEHHE MOJHOrO Toka. COOTHOIICHUS
OUHIITEHHA.

14. YpaBHEeHHE HETIPEPHIBHOCTH, YYUTHIBAIOIIEE TeHEPAINIO, pekoMOnHaImio 1uddy3uro
u npeiid Hocuteneit 3apsana. Ypasuenue Ilyaccona.

15. Iuddysusa u npeild HepaBHOBECHBIX HOCUTENEH 3apsiia IPU MOHOMOJSIPHOM MPOBO-
quMmocTu. J{nuHa sKkpaHupoBaHus. MakCBENIOBCKOE BPEMs PEJIaKCALUH.

16. Iuddys3us u npeiid B ciydae OUNIONSIpPHON onTuueckoi reHepanun. JAuddy3nonnas
nuHa. J{nuHa npeiida.

17. TlonynpOBOAHUKM B CHJIBHBIX DJIEKTPUUYECKHUX MOJISX: «pa3orpeB» HOCUTENeH, 3¢-
¢dext ['aHHa, ynapHas U 3JIEKTpOCTaTHYECKash MOHM3AalMU, TyHHENbHbIH >pdext. TyHHeabHbIH
JUOI.

18. ®uznveckne Mporecchl B KOHTAKTE METaUI-TIOTYIPOBOJHHUK. 30HHBIE TUArpaMMEI
MeTaJljla ¥ MOJTYIPOBOAHUKA IO KOHTAKTa U CTPYKTYpBI IIOCIE KOHTAKTa B COCTOSIHUM PaBHOBE-
CHS M TIpU I0/1aye BHEIIHEro HanpsbkeHus. PaboTa BeIX0/1a, 3JIEKTPOHHOE CPOJICTBO, KOHTAKTHAS
pasHOCTh MoTeHUuanoB. Pacmpenenenue oobeMHOro 3apsina M noyisi. OMHUYECKHE KOHTAKTBI.
BAX.

19. TloBepxHOCTHBIE cOCTOsIHUS. YpoBHM Tamma. DHepreTuueckue auarpaMmmbl o0en-
HEHHOT0, UHBEPCHOTO M 00OTaIIeHHOTO ci10eB. bhICTphle 1 MeAsIeHHbIE TOBEPXHOCTHBIE COCTOS-
HUs. Dddexr momus.

20. DreKTpOHHO-ABIPOYHBIA TIEPEXO] B COCTOSHUM paBHOBecus. Kiaccudukamms p-n-
nepexoaoB. Jluarpammbl pacnpeneneHus 00beMHOro 3apsija, 3JIEKTPUUYECKOro MOoJsl, KOHLEH-
Tpanuii HocuTene. Pacuer BBICOTHI MOTEHIIMAIBLHOTO Oapbepa. lllupuna u GaprepHas eMKOCTh
PE3KOro U IIAaBHOT'O p-N-TIepexoaa.

21. HepaBHOBecHOe cocTosiHHE p-N-miepexona. VHXeKIHus W 3KCTPAaKIHUS HEOCHOBHBIX
HocuTenei 3apsaa. Mi3MeHeHus BbICOTHI, IIMPUHBI Oapbepa U OapbepHO eMKOCTH MIPU MPSIMOM U
oOpaTHOM BKJItOUeHHH. OnpeieneHne KOHTaKTHOW Pa3HOCTH MOTEHIUAIOB O BOJIBT-(hapaaHoi
xapakrepuctuke. uddysnonnas emkocts. Pacnonoxenue kBazuypoBHeit ®epmu. BAX p-n-
nepexoja.
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22. ®OTORIEKTPUUECKHUE SIBJICHUSI B MOMYMpoBOAHUKAX. Kiaccudukamus u xapakrepu-
CTHKH MPUEMHHUKOB ONTUYECKOTO U3IydeHus. @oTope3ucTopsl, GOToANOAbI, POTOTPAH3UCTOPHI.
Comnneynas 6arapes. DJ1C Jlembepa.

23. I'anpBaHOMarHUTHBIE 3(PPEKTH B MONYNPOBOAHMKAX: XoJuia, ['aycca, MarHUTOKOH-
[CHTPAIIMOHHBIH. MarHuTope3nucTopbl. MarHuTOIMOIbI. MarHUTOTPAH3UCTOPHI.

24. Tepmoanextpuueckue sBieHus U dpdexrol 3eedeka, [lenbthe u Tomcona. duszmnue-
CKasi CYIIIHOCTb ¥ IIPUMEHEHUE B TPOMBIIIIICHHOCTH. METOT TepMO30H 1a.

Ok3aMeH o aucuuiuimHe «®PHU3uKa IOJYINPOBOJHUKOB» MPOBOAUTCA B IMHUCbMEHHOMN
dopme 1o GusieTam, yTBEP>KIACHHBIM B YCTAaHOBJICHHOM IOPSIKE.

DK3aMEH MOKET TaK)Ke MPOBOJUTHCS IO TECTOBBIM 3aJlaHMSIM B 3JIEKTPOHHOH (opme B
cpelie MOIyJILHOTO TuHaMudeckoro ooyuenust Moodle.

Pexomenyercs cienyromue KpUTEpUu OLEHKH 3HAHUH.

OneHka «HeyI10BJIeTBOPHUTEIbLHO» BBICTABISETCS B TOM CIy4ae, €ClIU CTYAEHT JEMOH-
CTpUpYET:

- He3HAaHNE OCHOBHBIX 3aKOHOB, (hOpMYJI, MTOHATUH M TEPMUHOB y4eOHOM JUCIUTUIMHEL,

- IOBEPXHOCTHOE 3HaHUE TEOPETUUYECKOI'0 MaTepHaa.

OneHka «y/10BJIETBOPUTEIBHO» CTABUTCS CTYJIEHTaM, KOTOPbIE IIPU OTBETE:

- B OCHOBHOM 3HAIOT Y4e€OHO-IPOrpaMMHBIA Marepuan B 00bEME, HEOOXOAUMOM s
MPOJIOJDKCHHST YIeOBI U pabOTHI 110 TIpodeccu;

- B LIEJIOM YCBOWJIM OCHOBHYIO JINTEPATYPY;

- B OTBETaxX Ha SK3aMEHAIIMOHHBIE BOIIPOCHI UMEIOT HAPYLIEHUS B IOCJIEA0BATEIbHOCTH
U3JI0KEeHUs1 y4eOHOro MaTepuala, JeMOHCTPUPYIOT IIOBEPXHOCTHBIE 3HAHUS BONPOCA, IPUBOISAT
0€3 MaTeMaTHYeCKNX BBIBOJIOB HEOOXOMMUMBIE (pr3ruecKue GopMyIIbl;

- IMEIOT KpaTKue OTBETHI TOJIBKO B paMKax JEKIIMOHHOI'O Kypca;

- IPUBOMSAT HEUYETKHE POPMYIUPOBKU (PU3NIECKUX TTOHITHN M 3aKOHOB;

- UIMEIOT CYILECTBEHHBIE MOIPEIIHOCTH U IpyOble OMMOKU B OTBETE Ha BOIIPOCHI IK3aMe-
HAI[MOHHOTO OujeTa.

O11eHKa «XOPOILO0» CTAaBUTCS CTY/I€HTaM, KOTOpPbIE IPU OTBETE:

- 00HapyXMBaIOT TBEPJOE 3HAHHE MPOTPAMMHOIO MaTepuasa, KOTOPHIH H3JIararmT CH-
CTEMAaTU3UPOBAHO, ITOCJIE0BATEIBHO U YBEPEHHO;

- YCBOWJIM OCHOBHYIO M Han0oJjiee 3HaUUMYIO JOMOJIHUTENBHYIO JTUTEPATypy;

- JIOITyCKAIOT OT/EJIbHBIE OIPEIIHOCTY ¥ HE3HAYUTENIbHbIE OIIMOKH ITPH OTBETE;

- HE MOJIHOCThIO MPUBOIAT MaTeMaTUUYECKHE BBIBOABI i (pusnueckux (HopMyll B MUCH-
MEHHBIX OTBETaXx;

- B YCTHBIX OTBETax HE JOIMYCKAeT CEPbE3HBIX OIMIMOOK U JIETKO yCTpaHSET OTIENbHbIE
HETOYHOCTH C IMOMOIIBIO JOTTOJHUTEIBHBIX BOIPOCOB MPETOAaBATENS.

OneHka «0TJIMYHO» CTaBUTCS CTYJIEHTaM, KOTOpPbIE ITPU OTBETE:!

- 00HapyXMBalOT BCECTOPOHHEE CHUCTEMATHUYECKOE U TIyOOKOe 3HaHHE MPOrpaMMHOIO
MaTepuaia (3HaHHE OCHOBHBIX MOHSTHMN, 3aKOHOB U TEPMHMHOB y4e€OHOW NHUCLUMIUIMHBI, YMEHUE
OIIEPHPOBATH UMH);

- M3JIararoT MaTepuall JOrMYHO, TOCJIEI0BATEIbHO, PA3BEPHYTO U YBEPEHHO;

- W3JaraloT MaTrepuajg ¢ JOCTaTOYHO YETKUMHU (HOPMYITHUPOBKAMH, MOATBEP)KIAEMBIMH
rpadukamu, nudpamu wiM npuMepamu;

- BJIQZICIOT HAYYHBIM CTHJIEM PEYH;

- IeNal0T MaTeMaTU4YeckKie BIBOJIbI PU3NUECKUX (popMyi;

- IEMOHCTPUPYIOT 3HaHHME MaTepuaja JIEKIHi, 0a30BbIX YUeOHHUKOB U JONOJHUTEIHbHOMN
JUTEPATYPHI.

OHCHO'—IHBI@ Cpe€acTBa AJIA HHBAJIUJA0B U JIUI C OrPaHUYCHHBIMU BO3MOXKHOCTAMHU 310pO-
Bbi BLI6I/IpaIOTC$I C YUCTOM UX MHANUBUAYAJIbHBIX HCI/IXO(I)I/BI/I‘ICCKI/IX 0COOEHHOCTEH.

- 1Ipu H€O6XOJII/IMOCTI/I HWHBaJIWJaM U JULaM C OIrpaHHU4Y€HHBIMHU BO3MOXKHOCTAMHA 310PO-
BbA IPCAOCTABIIACTCA JOIMMOJIHUTCIILHOC BPpEMS JJII IIOATOTOBKH OTBETA HA SK3aMCHE,
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- TIPH TIPOBEICHUH TPOIICTYPHl OLEHUBAHUS PE3YJIbTATOB O0YUYCHHS WHBAIUIOB M JIHIL C
OTPaHHYEHHBIMH BO3MOXKHOCTSIMU 3/I0POBbSI MPEAYCMATPUBAETCS UCIIOJIb30BAHHE TEXHUYECKHUX
CpeICTB, HEOOXOIUMBIX UM B CBSI3U C X WH/IUBUIYAIBHBIMUA 0COOCHHOCTSIMH,

- Ip¥ HEOOXOAMMOCTH IS O0YUYAIONIUXCS C OTPAHMYECHHBIMA BO3MOKHOCTSIMH 37I0OPOBBS
U WHBAJIHMJOB IPOIIEIypa OIICHUBAHHS PE3YyJIbTaTOB OOYUEHHS IO JAMCHIUIUIMHE MOXKET MPOBO-
JUTHCS B HECKOJIBKO 3TAIOB.

[Iporienypa oneHUBaHUsI PE3yJbTATOB O0YYCHHS WHBAIUAOB M JIUI[ C OTPaHUYCHHBIMHU
BO3MOXXHOCTSIMU 3JIOPOBbSI TIO AWCHHILTUHE (MOJYJIIO) MPEeAyCMaTpUBAECT MPEIOCTABICHUE WH-
dopmanuu B hopMax, alaiTHPOBAHHBIX K OTPAHHUYCHUSM UX 3I0POBBSI M BOCHIPUATHS HHPOpMa-
UH:

J1J1st JIUT C HApYIICHUSIME 3PEHHS:

- B (hopMe 3IEKTPOHHOTO IOKYMEHTA.

JUJist 1 ¢ HApYIIEHHUSIMH CITyXa!

— B mieyaTHoM hopme,

— B (hpopMe 3IEKTPOHHOTO IOKYMEHTA.

JUtst 11 ¢ HapYIICHUSIMHA OTIOPHO-IBUTATEIILHOTO arapara:

— B IIeYaTHOM ¢opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JlaHHBIN MepedeHb MOXKET OBITh KOHKPETU3MPOBAH B 3aBUCUMOCTH OT KOHTHHTEHTa 00Y-
YAFOIIUXCA.

5. IlepeyeHb OCHOBHOW W /JONOJHHMTEJIbHOUH y4eOHOH JHMTepaTypbl, HEOOXOAHUMOM
JJIS OCBOCHM S JUCUMIIIMHBI (MOXYJIst).

5.1 OcHoBHast iMTEpaTypa:

1. Hlanumosa K.B. ®usuka noxynpooaunkos: yueOnuk / K.B. Illanumosa. — U3x. 4-e,
crep. — CIIO. [u ap.]: Jlanb, 2010. — 392 c. — (YueOHuku ais By30B. CrieruanbHas JJUTEPaTypa).

2. AHcensM A.U. Benenue B TEOpHIO OTYIIPOBOJHUKOB. [ DNEKTPOHHEIHN pecypce]: yueo.
nocobue — DOnektpoH. gaH. — CII6.: Jlams, 2016. — 624 c¢. — Pexum pgocryna:
http://e.lanbook.com/book/71742.

3. 3erpst I'.I'. OcHOBBI (PU3UKH TIOJIYIPOBOJHUKOB. [DIEKTPOHHBIN pecypc]: yueb. moco-
6ue / I'.I'. erps, B.U. Ilepens. — DnektpoH. naH. — M.: ®usmaraur, 2009. — 336 c. — Pexxum no-
cryna: http://e.lanbook.com/book/2371.

Jlj11 OCBOEHMS AUCUMILIMHBI MHBAJIMAMH U JIMIIAMU C OTPAaHUYEHHBIMU BO3MOXHOCTSMU
3/0pOBbsI MMEIOTCS M3JaHUS B O3JIEKTPOHHOM BHJIE B 3JIEKTPOHHO-OMOIMOTEUHBIX CHUCTEMax
«Jlap» 1 «Opai».

5.2 JlonoiHUTEILHASI JINTEPaTypa:

1. UrymuoB JI.B. OcHOBBI MOMTYITPOBOIHUKOBOM AJEKTPOHUKU [DIEKTPOHHBIN pecypc]:
yueb. nocobue / JI.B. Urymuos, I'.Il. Koctionnna. — DnektpoH. gaH. — M.: ['opsyast nuHus-
Tenexom, 2011. — 394 ¢. — Pesxxum noctyma: https://e.lanbook.com/book/5157.

2. byp6aesa H.B. OcHOBBI MOJIyIPOBOAHUKOBOM 3JIEKTPOHUKHU [DNEKTPOHHBIN pecypc]:
yueb. mocobue. — DnekTpoH. AaH. — M.: ®@usmatiur, 2012. — 312 c. — Pexum pocryma:
https://e.lanbook.com/book/5261.

3. CmupHoB HO.A. ®u3nueckre OCHOBBI AJISKTPOHHUKH: yaeOHoe mocooue / FO.A. Cmup-
HoB, C.B. Cokonos, E.B. Turos. — CII6. [u ap.]: Jlans, 2013.

4. Kyxa M.A. Ousuka MOITYIPOBOJHUKOB: JabopaTopHble padotel / M.A. Kyxa,
E.H. XKyxa, I'.Il. Unpuenko. — Kpacnonap: Kybanckuii roc. yu-t, 2014. — 35 c.
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5.3 Ilepuoguyeckne U3TaAHUS:

B 6ubmoreke KyOI'Y ummerorcs ciemyromme MEepuoAHYEeCKUE H3JaHUS 10 MPOQHUITIO
JUCITUTUTAHBL:

B mupe nayku.

Uzsectus BY3oB. Cepust: Paqnodusuka.

N3Bectust BY30B. Cepust: PanuosnekTpoHuka.

N3Bectust BY308B. Cepus: ®usuka.

WnxenepHas ¢pusuka.

MHUKpPO3IEKTPOHUKA.

PannorexHuka v 371€KTpOHUKA.

Pagnorexnuka. PedeparuBusrii sxypuain. BUHUTU.

Cencop.

du3MKa U TEXHUKA TOTYIPOBOJHUKOB.

DJIEKTPOHUKA.

Onextponuka. PedeparuBnsiii xypuain. BAHUTU.

DNEeKTPOHUKA: HayKa, TEXHOJOTusl, OU3Hec.

6. Ilepeyenb pecypcoB HH(POPMANMOHHO-TEJEKOMMYHHUKAUMOHHOH  CeTH
«HTEepHET», HEOOXOAUMBIX /IJISI OCBOECHU S JUCHUILJIMHBI (MOLYJIsA).

1. Enunoe okHO noctyma k oopasoBatesbHbiM pecypcam — URL: http://window.edu.ru/.

2. ®enepanbHblil 00pa3oBaTenbHbIN MopTas — URL:
http://www.edu.ru/db/portal/sites/res_page.htm.

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

4. bonpmas HaydHas oubimorexa — URL: http://www.sci-lib.com/.

5. Pasmen «®usuka» EcrectBeHHO-HayuyHOro oOpaszoBaTtenpHoro mnoprama — URL:
http://www.en.edu.ru/catalogue/304.

6. Paznen «IlomynpoBonHukn» obpazoBarenbHoro npoexra A.H. Bapruna «®usuka, xu-
MHsI, MATEMaTHKa CTyJeHTaM U mkojdpHukam» — URL: http://www.ph4s.ru/books_tehnika.html.

7. Paznen «Texuuueckue Hayku (Pagnodusuka. Pagnosnekrponuka. [lomynpoBoaHuko-
Bas AJICKTPOHMKA U Jp.)» oOpazoBaTenbHOro npoekta A.H. Bapruna «®usuka, Xxumusi, MaTeMa-
THKa CTyAeHTaM u mkonbHukam» — URL: http://www.ph4s.ru/book_ph_poluprovodnik.html.

8. Undopmammonnsie pecypcsl  Hayunoit  Oubmmorexkm Kyol'Y —  URL:
http://www.kubsu.ru/ru/university/library/resources.

7. MeTtoauyeckne yKazaHusi IJs OOy4YalOUIUXCS IO OCBOEGHHI) IMCHUILIHHBI
(Mopy.Jist).

JUis ycneurHoro OCBOGHUs AUCHUIUIUHBI «DU3HKa MOTYIPOBOJIHUKOBY» HPU CAMOCTOS-
TEIBHON padOTe CTYACHT HOKEH UMETh:

1) KOHCIIEKT JIeKIuil B OyMaKHOM WJIH SJIEKTPOHHOM BUJIE;

2) yueOHUK (yueOHOe MocoOre) B COOTBETCTBUH CO CIIMCKOM JIUTEPATYPHI;

3) rerpanb Uit 1a00paTOPHBIX PaboOT.

CamocrosTenpHas paboTa COIEPKHUT CIEAYIONINE BUIbI yI4eOHOM JESATEIbHOCTH CTYICH-
TOB:

— TEOPETUYECKYI0 CaMOITOATOTOBKY K JIA0OPATOPHBIM 3aHATHSAM M K 3K3aMEHY 10 KOH-
CIEeKTaM U Y4eOHOH JIuTepaType;

— ohopMIIEHHE OTYETOB TI0 PE3yJIbTaTaM JIa0OpaTOPHBIX padboT (0O BHITIOJHEHHON Jabopa-
TOPHOU paboTe CTYIEHTHl OTYMTHIBAIOTCS MPETIOIaBaTElI0 Ha CIIAYIOIIeM (04epeiHoM) 1abopa-
TOPHOM 3aHSTHH).

[Tpuctynas k uzyueHuo «OU3UKU MOJIYTIPOBOJIHUKOBY» CTYAEHTHI TOJKHBI XOPOIIO Bia-
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JIeTh HEOOXOMMBIM MaTEMAaTHYECKHM aIllapaToM: HHTETPUPOBAHHEM U TP PEpEHIIMPOBAHUEM,
a Takke pemath TudpepeHnaabHble YpaBHEHUS.

CryneHTy HEOOXOJMMO CHCTEMAaTHYeCKH PadOTaTh B TECUYCHUE CEMECTpa IO HU3YYCHUIO
TEOPETUYECKOTr0 MaTepuasa u NpuoOPETEHHIO HABBIKOB AKCIIEPUMEHTAIBHON paboTHI.

Jis 3aroMuHaHUS JICKIIMOHHOTO MaTepHraia (B TOM YHCJIC M B TIEPUOJ] TOJTOTOBKH K JK-
3aMeHy) CTYICHTY HEOOXOIMMO XOPOIIO 3HATh CBOMCTBA MAMSTH U aKTUBHO IOJIH30BATHCS MHeE-
MOTEXHUYECKHMH MTPHEMaMK. MeTou4ecKne peKOMEH/IalluH 110 3alIOMHHAHUI0 MOYKHO HAalTH B
WuTepHeTe MO KITIOYEBBIM CIIOBAM: «I1aMsSITh», «MHEMOHHKA», «MHEMOTEXHHUKA», «KaK 3allOM-
HUTh YUeOHBIH MaTepuam. JKenarenbHO TaKKe 03HAKOMHUTBCS C IPUEMaMK KOHCIIEKTUPOBAHHMS,
T.€. CO CIIOCOOAMU COKpAIEHHS 3alFCH CJIOB U CJIOBOCOYETAHHM, HAPUMEp, TPUMEHIEMbIMU B
CJIOBApSX U YHIUKIIOTICAHSX.

B ocBoeHWW MUCHUTUIMHBI WHBATUAAMHA U JUIIAMH C OTPAaHUYCHHBIMU BO3MOXHOCTSMU
3I0pOBBSl OOJIBIIIOE 3HAYCHUE HMMEET WHIAWMBUIYyallbHas ydyeOHast pabora (KOHCYJIbTAllMHM) —
JIOTIOJTHUTEILHOE Pa3bsiICHEHNE YIeOHOTro MaTepuaia.

WupuBuayanbHble KOHCYJBTAllMM IO TPEIMETY SBISIOTCS BaXKHBIM  (haKTOPOM,
CHOCOOCTBYIOUIMM MHIWBUAYAIN3AIUU OOYUEHHS U YCTAHOBJICHUIO BOCIHTATEIHEHOTO KOHTAKTa
MEXIy MpernojaBaTesieM W OO0YyYaroIUMCS HHBAJIMIOM WM JIMIIOM C OrpaHUYCHHBIMU
BO3MOYKHOCTSIMH 3/I0POBBSI.

Y CIenHOCTh OCBOCHUS CTYACHTOM YY€OHOH JUCIUIUIMHBI OTPAXKAETCS B €r0 PEHTHHIE —
cymMme 0amtoB, KoTopas GOpMHPYETCsl B TEYCHHE CEMECTpa MO pe3yabTaTaM yCTHBIX OIMpPOCOB,
BBIMOJIHCHUS 3aJIAHU 111 CAMOCTOSITEIIbHON paOOThI U 3aIIUT JJAOOPAaTOPHBIX PadoT.

8. llepeuenb MHGOPMALMOHHBIX TEXHOJIOTHIi, HCNOJIb3yeMbIX NPH OCYLIECTBICHUH
00pa3oBaTe/IbHOIO Mpolecca Mo AUCHUILIHHE (MOAYJII0).

8.1 Ilepeuyenb nHGOPMALMOHHBIX TEXHOJIOTHH.

1. KoHcynbTupOoBaHHE NOCPEACTBOM 3JIEKTPOHHOM MOYTHI.
2. Cpena MoaysibHOTO TuHamMuuyeckoro ooydernus Moodle.

8.2 IlepeyeHb HH(POPMALHOHHBIX CIPABOYHBIX CHCTEM:

1. DnexkTpoHHBIN KaTaynor HaydHoi 6nbanoTexn Kyol'yY
(http://212.192.134.46/MegaPro/Web).

2. DnekTpoHHas OubauoTeyHas cucrtema «YHuBepcuterckas 6udarnorexa ONLINE»
(http://biblioclub.ru/index.php?page=main_ub_red).

3. DnekTpoHHas OubauoTeyHas cucrtemMa uznarenscra «Jlanwy (https://e.lanbook.com/).

4. DnextponHas oubnuoreunas cucrema «tOpaitm» (https:// www.biblio-online.ru/).

9. MarepuanbHo-TexHH4Yeckassi 0a3za, HeoOXoauMasi UIA  OCYHIIeCTBJICHUS
00pa3oBaTe/ILHOIO NMpoLecca Mo JUCHUILINHE (MOYJIIO0).

No Br paGor MatepuaibHO-TeXHUYEeCKOe 00ecredeHre TUCIUIIITNHBI
(MOJyJIs) M OCHAILIEHHOCTh

1. | JlekumonHsie Aynurtopus 317c¢, ocHalieHHast IEPEHOCHBIM TPOEKTOPOM U
3aHATHS MarHMTHO-MapKEpHOM JTOCKOH.

2. CemuHapckue -
3aHATUSA (Y4eOHBIM MJIAaHOM CEMHUHAPCKHE 3aHATHSI HE PEAYCMOTPEHBI.)

3. JlaGopatopHbie Aynutopus 317¢, ocHameHHas: 000pya0BaHHUEM, HEOOXOTMMBIM
3aHATUA JUIs IPOBEICHUs 1TaOOpaTOPHBIX padoT.

4. ['pynmoBsie Aynutopus 317¢, ocHallleHHas! IEPEHOCHBIM IPOEKTOPOM U
(MHAMBUAYATIbHBIE) | MAarHUTHO-MapKEpHOH JTOCKOM.
KOHCYJbTAIUU
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5. | Texymuii KoHTpOIb, | Aynutopus 317c, ocHallleHHas IEPEHOCHBIM IIPOEKTOPOM U
MPOMEKYTOUHAS MarHUTHO-MapKEPHON TOCKOM.
aTTecTalus

6. CamocrogdTenpHas Aynuropus 311c, ocHalieHHass KOMIIbIOTEPHON TEXHUKOM C IO~
pabota KIIIOYEHUEM K ceTH MHTepHeT.

YueOHas 1a0opaTopusi NOJYNPOBOAHUKOBOMH 3J1eKTPOHUKH DT KyoIl'yY

Jlaboparoprbie 3aHsTHS 110 OGopynoBanue y4eO0HOM 1a00paTOpHH: Kon-
mucruriiae «Pusnka momy- BO
IIPOBOAHMKOBY NIpoBoAATca B | Ocmmniorpad C1-78 2
ydeOHoit maboparopun nony- | Ociuiorpad C1-92 1
IPOBOJJHUKOBOM JICKTPOHUKH | Ocuumiorpad uudposoi 3anomunarommii AKNII- 1
(ayn. 317c), ocHamieHHOM He- 4115/1A
00XOAMMBIM JIA0OPATOPHBIM [{udposoii BonsT™MeTp B7-38 5
obopyzoBanueM u Ipubopa- | [Tudposoii myrstumMerp AKTAKOM ABM-4084 1
MH. Wcrounvk nutanus b1-12 1
Wctounuk nutanus b5-9 5
Hctounuk nutanus b5-12 1
YacroToMep 31€KTpOHHO-cUeTHbIN Y3-54 1
M3mepuTesib MOIIHOCTH TEPMUCTOPHBIN M3-22A 1
W3mepuTelb XapaKTepUCTHK TTOTYITPOBOTHHKOBBIX 1
pu6opos JI12-56
KommiekT naboparopuoro o6opynoBanust K32 1
N3meputens KCBH nanopamusiii PK2-47 1
N3meputens KCBH nanopamusiii P2-59 1
I'eneparop umnynscoB ['5-54 2
I'eneparop JI30 3
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