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1 OOume mooKeHus

Pabouas nporpamma 1 (OHA OIEHOYHBIX CPEICTBAMCUUIUINHBI «DIEKTPOHHKA» COCTaB-
JIEHBl B COOTBETCTBUU C TPEOOBaHUAMHU (PelepalibHOTO TOCYIapCTBEHHOIO 00pa30BaTEIbHOIO
CTaHJapTa, YTBEPXKIACHHOTO MpUKazoM MuHucTepcTBa 00pa3oBaHus U Hayku Poccuiickoit ®e-
neparuu Ne 144 ot 28 deBpans 2018, u ocHOBHOM mpodeccrnoHaaIbHON 00pa3oBaTEIbHOM MPO-
IpaMMBI TIOATOTOBKU «JIEKTpocHaO)eHne» 1o HampasieHuto noarotoBku 13.03.02 «Dnekrpo-
SHEPreTHKa U DJEKTPOTEXHUKAY.

[TpakTHdeckas MOArOTOBKA PEaIM3yeTCsl Ha OCHOBE:

- IIpodeccuonanpusbiii cranmapt 20.032 «PABOTHHUK I10 OBCJIY> XUBAHUIO OBO-
PYJIOBAHMS TIOJACTAHLIMM DSJEKTPUUYECKMX CETEM». OGo6umieHHas TpyIoBas
byuknus: | MHXeHepHO-TEXHUYECKOE COMPOBOXKICHUE NEATEIBHOCTH MO TEXHUYECKOMY 00-
CIIy’)KUBAaHUIO 1 PEMOHTY 000PYAOBaHHUSI MTOICTAHIIUH.

3anaun dopMHUpPOBAHUE TEOPETUYECKUX 3HAHUN MPHUHIMUIIOB PabOThl COBPEMEHHBIX

AUCHHILIHHBI MIOJIYTIPOBOJIHUKOBBIX NPUOOPOB, MX OCHOBHBIX CBOMCTB M XapaKTEPUCTHUK;
pHOOpPETEHNE HABBIKOB UX HUCIIOJIb30BAHMSI.

OcHoBHBIE ®dusuyeckrue OCHOBBI pabOThI MOIYIPOBOJAHUKOBBIX MPUOOPOB; MOIYIIPOBOI-

paszieinsl / TeMBI | gyKOBbIC AHOMDL, TPaH3UCTOPHI; TUPUCTOPHI; ONITOAICKTPOHHBIC TPHUOOPHI.

JVCLUTIIIMHBI

2 IlepeyeHb MIAHMPYEMBIX Pe3yJbTATOB 00yYeHHUs MO AUCHHUILINHE (MOIYJIIO),
COOTHECEHHBIX ¢ HHANKATOPAMM JOCTHKEHUSI KOMIIeTeHIIU I

[Tpouecc m3ydeHUs MUCHUIUIMHBI «DJIEKTPOHUKa» HampaBlieH Ha (opMHpOBaHHE Clie-
nyromux komnereHuuit B cootBercTBUM ¢ @PI'OC BO u ocHOBHOI 00pa3oBaTeabHON Mporpam-
Moii (Tabmuna 1):

Tabmuma 1 — KomneTeHImu 1 MTHAMKATOPHI UX TOCTHXKECHHS

Ko 1 HaumeHnoBanue

Nuaukatopel JOCTUKEHUS

[Inanupyemsle pe3ysbTaTsl

KOMIETEHINH 00y4YeHHs IO JUCLUIUINHE
[Tpodeccuonanbhble
OIIK-3 Crnocoben | OIIK-3.1 3naer ¢yHnameHTanb- | 3HaTh  (PU3MUYECKUE  OCHOBBI
NPUMEHSTh COOTBET- | HbIE 3aKOHBI IPUPOBI, OCHOBHBIC | (DYHKIIMOHHPOBAHUS DIIEKTPOH-
CTBYIOUIMH  (U3UKO- | (U3NYECKHEe M MaTeMaTU4YeCKHUe | HbIX NpUOOpOB, UX XapaKTepH-

MaTeMaTHYCCKUM aIl-
napaTr, METOJlbl aHa-
au3a W MOJEINpPOBa-
HUSA, TEOPETHYECKOTO
U DKCIIEPUMEHTAJb-
HOTO  HCCJICIOBaHUS
MpU  PEIICHHH TIPO-
dbeccroHaNbHBIX  3a-
a4

3aKOHBbI

OIIK-3.2 YmMeer nmpuMeHsITh Qu-
3MYEeCKHe 3aKOHBI U MaTeMaTuye-
CKH€ METOJIBI JIJISl pEIICHUs 3a1a4
TEOPETUYECKOTO U MPUKIIAJHOTO
xXapakrepa

OIIK-3.3 Bnageer HaBbIKaMH HC-
MOJIb30BAHUS 3HAHUW (QU3UKU U
MaTeMaTHKHU MPH PELICHUHU IpakK-
TUYECKHX 3a/1a4

CTHKU, napaMeTpH U DKBHUBA-
JICHTHBIE CXEMBI.

VYMeTh BBIOMpATh THIIBI 3JEK-
TPOHHBIX TPUOOPOB B 3aBUCH-
MOCTH OT OCOOEHHOCTEH HX
MIPUMEHEHHUS.

Brnaners HaBbIkamMu pa3paboOTKu
MIPUHIUIIHAJIBHBIX CXEM C HC-
MOJIb30BaHUEM TOJTYIPOBOJHU-
KOBBIX TPHOOPOB.

3 MecTo TMCHUTILIMHBI (MOYJI51) B CTPYKTYpe 00pa3oBaTe/ibHOIi MporpaMMsl

Jucnummaa « 9JIEKTPOHUKA» U3Y4aeTCs Ha BTOPOM KypCe B TPEThEM CEMECTPE.
JucruruinHa BXOIUT B cocTaB Omoka 1 «/lucuumimuebl (MOIYNTH)» W OTHOCUTCS

«0a30BOI1 yacTU.
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Jlnist OCBOCHHUS JUCUUIUIMHBI HEOOXOAUMBI 3HAHUS, YMEHHUS, HABBIKH, COPMHUPOBAHHBIC B
npolecce U3ydeHus AUCHUIUH«DPU3uKay, «Xumus», «TeopeTnueckue 0CHOBBI AJIEKTPOTEXHU-
KI», «IJIEKTPOTEXHUUECKUE MAaTEPUAIbl U JIEMEHTBI EKTPOHHON TEXHUKUY.

3HaHMSA, YMEHHUS U HaBbIKM, CGHOPMHUPOBAHHBIE MpPU H3YYEHUM JUCLUIUINHBI
«ONEeKTPOHUKaA»», Oy1yT BOCTpeOOBaHbI IPU U3YUYEHUH MOCIEAYIOIUX AUCIMIUINHE «Penelinas
3allMTa U aBTOMATUKA CHCTEM 3JICKTPOCHAOXKEHUS», «DNEKTPUUECKUE U IJIEKTPOHHBIE ammapa-
TbI», «OCHOBBI IPOMBIIUICHHON aBTOMAaTHKH ¥ pOOOTOTEXHUKH.

JucuuiuinHa «OJIeKTPOHUKa» YaCTHYHO peayin3yeTcs B popMe MPaKTUUECKON MOAr0TOB-
ku. [IpakTudeckas moAroToBKa OpraHU3yeTcs IyTeM MPOBeAeHUs Ja00paTOPHBIX padoT, BHIOJI-
HEHMs pacyeTHO-Irpadu4ecKoil paboThI.

JucuuiuimHa «OJIeKTPOHUKa» B paMKax BOCIIUTATEIHLHON paOOThI HAallpaBieHa HA BOCIIH-
TaHHE YyBCTBA OTBETCTBEHHOCTH, (POPMHUPOBAHUE YMEHMs apryMEHTHPOBATh, CAMOCTOSTEIbHO
MBICJIUTB, Pa3BUBACT NMPO(ECCHOHATLHBIC YMEHHS.

4  O0beM IMCUHUNIMHBI (MOAYJIS1) B 3a4eTHBIX eIMHHUIAX € YKA3aHHEM KOJINYecTBa
aKaJeMH4YeCKHX YaCOB, BbIIeJIEHHbIX HA KOHTAKTHYI0 padoTy o0y4alommxcs ¢
npenojaasareseM (110 BUAaM y4eOHbIX 3aHATHII) 1 HA CAMOCTOSITE/ILHYIO Pa0doTy
00y4yarIuXxcs

O6m1ast Tpy10€MKOCTh (00bEM) TUCHUILTUHBI cocTaBisieT 43.¢., 144 akan.gac.
Pacnpenencenue o0beMa JUCIUTUIMHBI (MOJIYJIS) 110 BHJIaM YY€OHBIX 3aHATHUH MPEICTaB-

JIeHO B Tabimie 2.

Tabmuna 2 — O6beM TUCHUIUTUHBI (MOJIYJIs) TTO BHJIAM YUEOHBIX 3aHSATHIM

Bcero akagemu-
O0beM JUCHHUILIHHBI
YeCKHX YacoB

OO0miast TpyA0€MKOCTh TUCIUTLIUHBI 144
KonTakTHas aynuropHasgpadora o0y4arommxcs ¢ npenogasaresnem (1o 64
BH/JaM Y4eOHBIX 3aHSATHII), BCEro
B ToMm uncne:
3aHAITHS JIEKIIHOHHOI0 THNA (JICKIIUU U UHbIE Y4eOHbIC 3aHATUSA, TIPEIY- 32
CMaTPHUBAOIINE IPEUMYIIIECTBEHHYIO TIepeaady yu4eOHOH HHpOpMAaITIH I1e-
JArOTMYeCKUMU PAaOOTHUKAMH )
3aHATHA CEMUHAPCKOro THNA (CEMUHAPHI, TPAKTUICCKHIEC 3aHIATHS, TTPaK- 32
TUKYMBI, JTA0OpaTOpHBIE PabOTHI, KOJJIOKBUYMBI 1 HHBIE aHAJIOTUYHBIE 3a-
HATHS)

B TOM 4ucIe B popMe MPAKTUYECKON OATOTOBKHU: 16
CamocTrosiTeJIbHAasi padoTa 00yJalIIMXCsl HKOHTAKTHAasi pa6oTa, BKIIIO-
Yarolas rPynnoBbie KOHCYIbTAIIMH, HHANBUAYAIbHYIO pa0oTy 00y4ato-
HIUXCS C TIPEIO/IaBaTe MU (B TOM YHCIIC WHIUBUAYATbHBIC KOHCYJIBTAIIAHN); 45
B3aMMOJICHCTBHE B AJIEKTPOHHOU NH(OPMAIIMOHHO-00pa30BaTeNbHOM cpesie
BYy3a
[TpoMexyTouHas aTTecTaus 00yJaroIUXCcI—«IK3aMeH» 35




5 Copepxanue JMCOMIIMHBI (MOAYJIsA), CTPYKTYPHPOBAHHOE 110 TeMaM
(pa3gesnaM)c ykazaHHeM OTBECHHOI'0 HA HUX KOJIMYECTBA aKaJeMHYeCKHX
4acoB U BUJ0B y4eOHOH padoThI

Tabnuna 3 — CtpykTypa U coepKaHue JUCIUILTUHBI (MOTyJIs)

HanmenoBanue pas3zneinos, TeM U CO-
JepKaHue MaTrepuaia

Buiel yaeOHO#M paOoThI, BKIIIOYAsi CAMOCTOSTEIBHYIO pa-
00Ty 00yJarImuxcs U TPYA0EMKOCTb (B Yacax)

KonraktHas padora
IIperoiaBaTelisi C 00yJalouMMHCS

Jlexuun Cemunapckue | Jlabopatopubeie | CPC
(mpakTuueckue 3aHATUA
3aHATHUSA)

Pa3znen 1 ®u3nyecKkue 0CHOBBI paﬁoTbl MOJIYITPOBOAHHUKOBBIX l'IpI/IGOPOB

Tema 1.1Knaccuduxanus TBepAbIX
Tel. DHepreTuyeckas AuarpaMma
TBep/bIX TeJd. OCHOBHBIC TApaMETPHhI
U CBOMCTBA MOJIYIPOBOIHUKOB.
DIIEKTPOMPOBOIHOCTh COOCTBEHHBIX
MOJIYTIPOBOTHUKOB, T€HEPALIUS U Pe-
KOMOWHaIMSI HOCUTEJIEH 3apsiaa

Bausinue TemiiepaTypsl U IIUPUHBI
3anpeleHHon 30861 Ha nmponeccel
reHepaLuu.

Tema 1.2 DneKTponpPOBOIHOCTH
IIPUMECHBIXIIOIYIPOBOIHUKOB,
AJIEKTPOHHBIN U JABIPOYHBIN TOJTY-
IIPOBOJAHMKH. 3aKOH JIEHCTBYIOINX
Macc.

KoHLeHTpanus 0CHOBHBIX U HEOCHOB-
HBIX HOCUTEJEH 3apsa0B, UX 3aBUCH-
MOCTb OT TeMIIepaTypbl. 30HHAs TUa-
rpamMma IMpUMECHOTO MOIYIIPOBOAHU-
Ka.

Tema 1.3 Tuddysus u npeiid Hocute-
nei 3apsaaa. [loaBUKHOCTE HOCUTENEH
u ko3ppurment auddysun. [omuprii
TOK B TIOJTYITPOBOHHKAX .

OcBoeHue yHUBEpCalIbHOIO 1abopa-
TopHOro crenaa 87JI-01 «Jlyu» mus
MCCIICIOBaHMS HJICKTPOHHBIX MPHOOPOB

3aBHCUMOCTH TOABIKHOCTH OT THUTIA
HoOcuTenel 3apsa, TeMIeparypsl 1
MmaTepuaia Css3b ko3 duirienta
JUGPY3UN U TOABUKHOCTH.

Pasznes 2 [losrynpoBoAHNKOBBIE THOABI

Tema 2.1Pu3nveckre 0CHOBBI 00pa-
30BaHUs AJIEKTPOHHO-ABIPOYHOIO Te-
pexoaa. AHanu3 p-N nepexona B pas-
HOBECHOM U HEPaBHOBECHOM COCTOS-
HuU. MHXEKIMs ¥ 9KCTpaKIus HOCH-




HanmenoBanue pas3znenos, TeM U CO-
JepKaHue MaTrepuaia

Bunpl yue6HOM paboThI, BKIIIOYAsi CAMOCTOSTEIBHYIO pa-
00Ty 00yJarmuxcs U TPYA0EMKOCTh (B Yacax)

KonraktHas padora
IIperoiaBaTelisi C 00yJalouMMHCS

Jlexkuu

CemuHapckue
(npakTuueckue
3aHATHUSA)

JlaGopaTopHbie
3aHATUS

CPC

TeJIeH 3apsaJa B p-N-nepexoiax.

CUMMETpUYHBIA U HECUMMETPHUYHBIN
p-n nepexoa. BimsHue temneparypsl
Y IIUPUHBI 3aIPEHICHHON 30HbI Ha
BBICOTY Oapbepa

Tema 2.2 BonbTamnepHasi xapakrte-
puctuka (BAX) uneanuzupoBaHHOTrO
p-n-niepexoxaa. TemmnepaTypHas 3aBU-
CHUMOCTh TOKa UCATU3UPOBAHHOTO P-
N-nepexoja BelmpsMuTeNnbHbIN 1101

JlaG.pabota 1 - MccnenoBanue BhIIps-
MUTEJILHBIX TUOI0B.*

2*

BnusiHue renepaiimoHHoO-
PEKOMOMHALIMOHHBIX ITPOILIECCOB B
obnactu 06beMHOr0 3apsiia Ha BAX
p-n-nepexona. Kommnonentsr oopat-
HOTO ¥ IIPSIMOTO TOKa peaJbHbIX p-N-
MIEPEXO0JIOB.

Tema2.3EMkoctu p-n nepexoaa. Bu-
JIbl IPOOOEB P-N mepexojia U Ux OT-
JUYNATEIbHBIE IPU3HAKU. Bapukar,
CTaOUIIUTPOH.

Jla6.pabota 2 - UccnenoBanue ctabu-
JINTPOHOB. *

2*

ITocnegoBaTenbHOE U napaijieJIbHOC
COCAMHCHHUEC JUOA0B AJId CHIIOBBIX
QJICKTPUYCCKUX CXCM

P

aznen 3 Tpanzucropsl

Tema 3.1Haznauenue u xiaccugu-
Kalusi TPaH3UCTOPOB. bumnosspHbIit
TPaH3HUCTOP: YCTPOHCTBO U OCHOBHBIE
¢du3nUecKre NpoIecchl.

PesxuMbl paboThI, 3aBHCUMOCTH KO-
3 PUIMEHTa YCUIICHUS IO TOKY OT
HaNpsHKCHUS U TOKA.

Tema 3.2 CxeMbl BKIIFOUEHHUS TPaH-
3uctopa Ob, O2,0K. Crarnueckue
XapaKTEPUCTHKH U TapameTpsl. Ha-
rpy304YHas XapaKTepUCTHUKA TPAaH3U-
cTopa.

Jla6.pabora 3 - MccnenoBanue cratu-
YECKUX XapaKTEPUCTUK U QU3UUCCKUX
napamMeTpOB MaJIOMOIIHOTO TPaH3H-
ctopa B cxeme Ob*

4*




HanmenoBanue pas3znenos, TeM U CO-
JepKaHue MaTrepuaia

Bunpl yue6HOM paboThI, BKIIIOYAsi CAMOCTOSTEIBHYIO pa-
00Ty 00yJarmuxcs U TPYA0EMKOCTh (B Yacax)

KonTaktHas padora

IIperoiaBaTelisi C 00yJalouMMHCS

Jlexkuu

CemuHapckue
(npakTuueckue
3aHATHUSA)

JlaGopaTopHbie
3aHATUS

CPC

YcunuTensHble CBONCTBA OUITOISp-
HbIX TpaH3ucTopos ¢ Ob, O3 u OK.
TpaH3uCTOP KaK dJIEKTPOHHBINA KIIFOY.

Tema3.3Bnusinue TemnepaTypbl Ha
BAX tpansucropa. BT kak yerbipex-
NOJIOCHUK DKBUBaJICHTHas cxema. h-
napaMeTpbl TPAH3UCTOPA.

Jla6.pabota 4 - ccrienoBanue cratu-
YECKHX XapaKTEPUCTHK U (PU3UIECKUX
napaMeTpoB MaJIOMOIIHOTO TPaH3H-
cropa B cxeme OD*

4*

CocTaBHOM TPaH3UCTOP U €ro CBOIi-
crBa.llpenensHo-omycTUMBIE apa-
METPBL.

Tema 3.4YHunomnspHsle (MOJIEBHIC)

TPAaH3UCTOPHI, UX KIACCUPHUKAIHS U
ycnoBHbIe 0003HayeHus. [IpuHImn

nercreus [IT ¢ ynpasistiromum p-in

nepexoaoM

Jla6.pabota 5 - MccnenoBanue mnosne-
BOT'O TPAH3UCTOPA C YIPABIISIOMIUM
p-n nepexoiom

Tema 3.5XapakTepucTUKH U Mapa-
MeTpbI. DKBUBAJICHTHAs cXeMa IoJie-
BOT'O TPAH3HUCTOPA.

BausiHue BHEIIHUX (aKTOPOB Ha Xa-
pakTepucTuku U napamerpsl [T

Tema 3.6I1osieBbIE TPAaH3UCTOPEI C
M30JIMPOBAHHBIM 3aTBOPOM: CTPYKTY-
pa, IPUHIMI JEHCTBUS, CTATUYECKUE
XapaKTepUCTUKU

YacToTHBIC CBOMCTBA MOJIEBOTO TPaH-
3UCTOpa

Tema 3.7 [Tpunuun padotsr IGBT —
TPaH3HUCTOPA, CTPYKTYpa IIAHAPHOTO
IGBT, sxBuBanentHas cxema IGBT.
[TapameTpsl U XapaKTEPUCTUKH
IGBT..

Cpasaenune M/III- GunonspHoro
TpaH3ucTopa: (pusnyeckue cBoicTBa
1 0COOEHHOCTH JKCIIITyaTaluu

Paznen 4 Tupucropsl

Tema 4.111o1ynpOBOTHUKOBBIE TH-
puctopsl. Kinaccuduxanus tupucro-

2




HanmenoBanue pas3znenos, TeM U CO-
JepKaHue MaTrepuaia

Bunpl yue6HOM paboThI, BKIIIOYAsi CAMOCTOSTEIBHYIO pa-
00Ty 00yJarmuxcs U TPYA0EMKOCTh (B Yacax)

KonraktHas padora
IIperoiaBaTelisi C 00yJalouMMHCS

Jlexkuu

CemuHapckue
(npakTuueckue
3aHATHUSA)

JlaGopaTopHbie
3aHATUS

CPC

poB. YCTpOHCTBO TUPUCTOPA U 00-
JacTh npuMeHenus. [lpunuun neicr-
BHS JUHUCTOpA U TpuHUCTOpa JluHa-
MHUYECKHE ITapaMeTpbl THPUCTOPA

Jla6.pabota 6 - UccrienoBanue TpuHU-
cropa®

4*

Craruyeckue mapameTpbl TUPUCTOPA.
Crioco0bI epeKIIIoYeHHsT 0THOOTIepa-
IIMOHHOTO THPUCTOpA

Tema 4. 3 CUMMETpPUYHBIC THPHCTOPHI
- THPUCTOPBI, IPOBOJISIINE B 0OPATHOM
HarnpasJieHUH. BiusHue TeMnepaTypsl.

I[I/IHaMI/ILICCKI/Ie mapaMeETpbl TUPHUCTO-
pa

Paznen 5 OnTosnekTpoHHbBIE TPHOOPHI

Tema 5.111puGopsl ¢ BHYTpEHHUM
doTodadhdexkroM: GoTope3nucTopsl,
dboTouoabl, HOTOTPAH3UCTOPHI, (o-
TOTHPHUCTOPBI.

Jla6.pabota 7 - MccrienoBanue nomiy-
IPOBOJHUKOBBIX ()OTONPUEMHHUKOB

OCHOBHBIE TTapaMETPbl, XapaKTEePH-
CTHUKHU U OCOOEHHOCTH MMPUMCHCHUA
dboronpubdopon

Tema 5.2CBeTousnyuaroiiue npudo-
PbI, ONITUYCCKHUE KaHAJIbI, IPUCMHHUKHU
CBETa, ONITPOHBI — IPUHITHIT JICHCT-
BUsI, OCHOBHBIC ITAPaAMETPHI.

Jla6.pabota 8 - MccnenoBanue quoa-
HBIX U TPAH3UCTOPHBIX OIITPOHOB

IIpeumyiecTBa 1 HEIOCTATKH OII-
TpoHOB. TpeboBanus, peabsBIIsie-
MBIE K JIEMEHTaM ONITPOHA

I/IHI[I/IBI/I}IyaJ'IBHI)Ie KOHCYJIbTallun

uToro
10 JMCIHUILINHE

32

32

45

* peanuzyetcs B popMe MPAKTHUECKOH MOATOTOBKU

6 BHeayaiuTopHasi caMOCTOSITEIbHASI pad0Ta 00yIAIOIIHUXCS MO TUCIUTIIHHE

(Moxaysi0)

[Ipn mnnaHUPOBAHMHM CaMOCTOSATENHHON pPabOTBI CTYIEHTY PEKOMEHAYETCS PYKOBO-
JICTBOBATHCSI CIICNYIOIIUM PacTIpPeICICHUEM YaCOB Ha CAMOCTOSITENBHYIO padoTy (Tabauna 4):
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Tabnuna 4 — PekomeHayemMoe pacnpeiesIieHre 9acoB Ha CAMOCTOSTEIIbHYIO paboTy

KoMmnoHeHTBI caMoCTOSITeIbHOM padoThI KosnuecTBo yacon
M3y4yeHue TeopeTUYECKUX pa3esioB JUCHUIIINHBI 20
[ToaroToBka K 3aHSATHSIM CEMHHAPCKOTO THIIA 18
[Tonroroska u opopmuenue «PI'Py» 6
WNunuBuayaibHble KOHCYJIbTAUN 1
45

7 OueHo4HbIE CpeACTBA ISl IPOBeeHUs TEKYIIero KOHTPOJISl U
NMPOMEKYTOYHOM aTTecTAllUM 00yYAIOUIUXCS N0 JUCHUIIMHE (MOAYJII0)

q)OHZ[ OLCHOYHBIX CPCACTB MJIA IMPOBCACHHA TCKYLICIO KOHTPOJA YCIICBACMOCTHU U
POMEKYTOYHOM aTTecTaluu npeacrarieH B [Ipunoxenun 1.

T1onHEIN KOMILIEKT KOHTPOJIbHBIX 3aI[aHHﬁ HJIM UHBIX MaTCpUalioB, H€O6XOILI/IMI)IX JJISL
OIICHUBAHUS PE3yJbTATOB OOYYEHHUs MO JUCIMILIUHE (MOIYIII0), MPAKTHKE XPAHUTCS Ha Ka-
denpe-pazpaboTunke B OyMaKHOM H 3JIEKTPOHHOM BHJIC.

8 VYueOHO-MeTOAUYecKOe H MHPOPMAIIMOHHOE 00ecTedeHne JUCIIHIIMHBI
(MoayJis)

8.1 OcHoBHasi JuTepaTypa

1) TIlacwiakos, B.B. INonynpoBonHukoBbie prOopsl : yueOHUK ais By3oB / B. B. Ila-
cerHKOB, JI. K. UupkuHn. - 9-¢ uszg., crep. - CII6.: JIans, 2009; 2006; 2003; 2002; 2001. — 480 c.

2) Hewmuposckuii, A.E. Dnextponuka : yueOHoe nocobue / A.E. HemupoBckuit [u ap.]
- Mocksa : Uudpa-Unxenepus, 2019. - 200 c. //Znanium.com : 3JeKTPOHHO-OMOIUMOTEUHAS
cucrema. — URL: https://znanium.com/catalog/product/1053409 (nata obpamienus: 10.06.2021).
— Pexxum noctymna: o nojmucke.

3) JaewinoB B.H. ®usnueckre 0CHOBBI ONTOAICKTPOHHUKH : yueOHOe mocooue / J[aBbi-
noB B.H.. — Towmck : ToMckuii rocy1apCTBEHHbIM YHUBEPCUTET CUCTEM YIIPABICHUS U Paauo-
aneKTpoHUKH, 2016. — 139 ¢. — TekcrT : 2NMeKTPOHHBIH // DIEKTPOHHO-ONOIMOTEYHAsT CHCTEMA
IPR BOOKS : [caiit]. — URL: https://www.iprbookshop.ru/72209.html (mata oGparienus:
10.06.2021). — Pexxum nocTyma: AJsl aBTOPU3HP. TOIb30BaTEICH:

4) bynbiueB A.JI. Dnektponnsie mpubopst / bymeraeB A.JIL., JIsmun I[1.M., Tynuuos E.C..
— Caparog : [Ipododpazoanue, 2017. — 399 c¢. — ISBN 978-5-4488-0130-3. — Tekcr : dmek-
TPOHHBIM // DnekrpoHHO-OuOmuoTeunas cucrema I[PR  BOOKS : [caiit]. — URL:
https://www.iprbookshop.ru/64054.html (mara obOpamenus: 10.06.2021). — Pexum nocryma:
JUIS aBTOPHU3HP. MOJIb30BaTeNei

8.2 [lomoJHUTEJbHAA JIUTEPATypa

1) TaepaoTenbHas 3eKTpOHHUKA: Y4ueOHOe mocooue st By30os/ D. H. Boponkos, A. M.
I'ynses, . H. Mupomnukosa, H. A. Hapsikos. - M.: Akagemus, 2009. — 318 c.

2) [IlanromkuH, H. H. ®usnka momynpoBOAHUKOB M IMOJYHPOBOJAHUKOBEIE MPHUOOPHIL:
VYuebHoe mocodue / [Tanromkun H.H. - Boponex:BI'JITY um. I.®. Mopo3zosa, 2016. - 131 c. -
Texcr : anextponHbiil. - URL: https://znanium.com/catalog/product/858616 (nata oGparieHus:
10.06.2021). — PeskuM gocTyma: mo MmoaImucKe.

3) EBmokumoB, A.Il. DiekTpoHHKa: Kypc JEKIHMH TO JUCUHUILIMHE «DJICKTPOHUKA M
MHUKPOIPOLIECCOPHAsT TEXHUKa» JUIsl CTYJEHTOB, OOYYalOLIMXCs IO HalpaBJICHUIO MOATOTOBKU
13.03.02 «DnekTposHepreTHKa M 3JIEKTPOTEXHUKa», Tpodmin: «DIeKTpocHadkeHuey, «Peneii-
Has 3allliTa ¥ aBTOMAaTU3AIUs JICKTPOIHEPTETUUECKUX cucTteM» (Bce hopmbl oOydeHus) / A Il
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EBnokumos, P.A. EBnokumos. - Boarorpan : ®I'6OY BO Bonrorpaackuii 'AY, 2018. - 116 c. -
Tekcr : anexTponnbiit. - URL: https://znanium.com/catalog/product/1041848 (mara oOpareHus:
10.06.2021). — Pexxum gocTyma: 1o moJImricKe.

8.3 MeToauuyecKue YKa3aHuA QJIA CTYACHTOB 110 OCBOCHHUIO JTHCIHUIIJINHBI

1) KoneiroB, C.M. TBepmorensHas 3nekTpoHuka: Metogudeckoe nocooue. / C.M.
KombiToB (aBTOp-coctaButens) — Komcomomnbsck-Ha-Amype: TOYBIIO «Komcomonbckuii-Ha-
AMype roc. TexH. yH-T», 2003. - 179 c.

2) Kombito, C.M. TBepaoTenbpHas 2JIEKTpOHUKA: MeToIMYecKne yKa3aHus K J1a0o-
paropusiM pabdoram / Coct. C.M. KombitoB — Komcomonsck-ua-Amype: T'OYBIIO «Komco-
MOJIbCKUW-Ha-AMype roc. TexH. yH-T», 2002. — 40 c.

3) KomnpiToB, C.M. KBanToBas n ontudeckas 3JeKTpoHUKa: MeToauaeckoe mocooue.
/ C.M. KomnbiToB (aBTOp-cocTtaButenb) — Komcomonbck-Ha-Amype: 'OYBIIO «Komcomonb-
CKUii-Ha-AMype roc. TexH. yH-T», 2003. — 179 c.

4) KoneiroB, C.M. KBaHToBas u ontuyeckas >IeKTPOHUKA: MeToIudyecKkue ykasa-
HUS K aboparopubiM padotam. / C.M. KonsitoB — Komcomonsck-ua-Amype: [OYBIIO «Kowm-
COMOJIbCKUI-Ha-AMype roc. TexH. YH-T», 2002.-31 c.

5) I'purdensa, C.H. Ousnueckue OCHOBBI AIEKTPOHUKU: MeToaude nocobwue. /
C.H.I'pundenbn (aBTrop-cocraButTenb) — Komcomonbck-Ha-Amype: ['OYBIIO «Komcomonb-
CKU-Ha-AMype roc. TexXH. yH-T», 2004. — 19 c.

8.4 CoBpemeHHbIe IpodeccHoHATbHBbIE 0a3bl JAHHBIX U HHPOPMALIMOHHbIE CIpa-
BOYHbIE CHCTEMBbI, HCII0JIb3yeMble PH 0CYLeCTBJIeHUN 00pa30BaTeIbHOIO
npouecca no JUCHUIINHE

1) Dnextponno-6ubmuoTeuHas cucrema ZNANIUM.COM - http://www.znanium.com
2) DnektpoHHO-OMOMMOoTeuHas cuctema IPRbooks - http://www.iprbookshop.ru

8.5 IlepedeHnb pecypcoB HHGOPMANMOHHO-TEJIEKOMMYHHKAIIMOHHOI ceTu « UHTEp-
HeT», He00XO0AMMBIX /IVIS OCBOCHUS JUCHHILIMHBI(MOLYJI51)

1) Eropos, H. M. Dnekrponuka. Bepcust 1.0 [DnekTpoHHBIH pecypc]: KOHCIEKT JIeKIInit
/ H. M. Eropos. — Dnektpon.gaH. (3 M6). — Kpacunospck: UTIK COY, 2008. — 330 ¢. - Pexxum
nocryma: http:/files.lib.sfu-kras.ru/ebibl/umkd/48/u_lectures.pdf

2) TlonynpoBomuuku. TexHuuYeckas WHPOPMAIUS, TEXHOJOTHMHA U XAPAKTEPUCTHKH. -
Pexxum noctyna: http://www.symmetron.ru/suppliers/infineon/

3) VueOHBIH Ta0OPATOPHBINA CTEH MO YJICKTPOHUKE JJIsl H3YYCHUS TOTYIPOBOTHHKO-
BbIX npubopoB LESO3. - Pexxum noctyna: http://www.labfor.ru/devices/leso3

4) Topoun. [None3nas uadopmarus. [ToaynpoBogHUKOBBIE TPUOOPBI U YCTPOHCTBA HA
uX OCHOBeE. - Pexxum mocryma: -www.toroid.ru/polprovod.html

5) HWudopmarmonnas cucrema "ExnHoe okHO TocTymna K 00pa3oBaTeabHbIM pecypcam”
[DnexTpoHHBIH pecypc]. - Pexxum gocryma: http://window.edu.ru/
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http://www.znanium.com/
http://www.symmetron.ru/suppliers/infineon/
http://www.toroid.ru/polprovod.html

8.6 JIulleH3MOHHOE ¥ CBOOOTHO PacnpocTpaHsieMoe MPOrpaMMHOe odecredeHue,
HCIOJIb3yeMoe NPH OCYIIEeCTBJIEHHH 00Pa30BaTeILHOTO MpoLecca
M0 TUCIUTITHHE

Tabmuna 5 — [lepeyeHp UCTIONB3yeMOT0 IPOrPAMMHOTO 00ECTICUSHHSI

Haumenosanue [10 PexBHM3HTHI / yCIOBUS UCTIONB30BAHUS

OpenOffice CBoOOHAs TUIICH3US, YCIOBHS UCTIOJIb30BaHUS 110 CCHUIKE:
https://www.openoffice.org/license.html

9 OprannsaunOHHO-neuarornquKne yciioBus

Opranuzanus 00pa3oBaTeIbHOTO MPOIECCa PeriaMeHTUPyeTCss Y4eOHbIM IIIAHOM M pac-
nUcaHueM y4eOHBIX 3aHATHH. SI3bIk 00ydeHus (mpernoaaBaHus) - pycckuii. J{is Bcex BUAOB ay-
JTUTOPHBIX 3aHATUN aKaJIeMUUECKHUI Yac yCTaHABIUBACTCA MPOJAODKUTEIIBHOCTHIO 45 MUHYT.

IIpu dbopmupoBanuu cBOEW MHAMBHIYAIbHOW 00pa3oBaTENbHON TpaeKTOpUH O0ydaro-
HIMICST UMEET TPABO Ha Mepe3adeT COOTBETCTBYIOIMIUX TUCIHMILINH U MPo(ecCHOHATBHBIX MOJY-
Jieil, OCBOEHHBIX B MpoIlecce MPEAIIECTBYIOMIEro 00yueHus, KOTOPBI 0CBOOOXKAaeT 00yydarolie-
rocst OT HEOOXOIMMOCTH UX TIOBTOPHOTO OCBOCHHUSI.

9.1 O6pa3oBaTte/ibHbIE TEXHOJIOTHHU

VYy4eOHblii MpoIecC MpH MPEenoJaBaHuUd Kypca OCHOBBIBAETCSl HA MCIIOJIb30BAHUM TPAJIU-
IIUOHHBIX, NTHHOBAIIMOHHBIX M MH(POPMALMOHHBIX 00pa30BaTENbHBIX TEXHOJIOTUH. TpaauunoH-
HbIe 00pa3oBaTeIbHbIE TEXHOJIOTUU TPEACTABICHBI JEKIMSIMA U CEMUHAPCKUMU (ITPAKTHYECKHU-
MH) 3aHATHAMU. VIHHOBallMOHHbBIE 00pa30BaTe/IbHbIE TEXHOJIOIMH UCIIONIB3YIOTCS B BUJE LIMPO-
KOTO TIPUMEHEHUS aKTUBHBIX 1 MHTEPAKTUBHBIX (OpM mpoBeneHus 3anatuii. Madopmanmonasie
o0Opa3oBaTeNbHbIE TEXHOJIOTMH PEATM3YIOTCS IyTeM aKTUBU3ALUU CaMOCTOSTENbHON paboThI
CTYJEHTOB B HH(OPMALIMOHHOW 00pa30BaTeNbHOI cpejie.

9.2 3aHATUA JEeKIUOHHOI0 THIIA

JIeKMOHHBIN Kypc IpeJIoyiaraeT CUCTEMaTU3MPOBAHHOE U3JI0KEHHE OCHOBHBIX BOIPO-
COB Y4eOHOTO IJIaHa.

Ha niepBoii nekuuu ekTop 00s13aH NpeaynpeauTh CTYAEHTOB, IPUMEHUTENBHO K KAaKOMY
0a3oBoMy y4eOHUKY (yuyeOHUKaM, yUeOHBIM TOCOOHSIM) OyIeT MPOUUTaH KypC.

JIeKIMOHHBIN KypC JOJKEH J1aBaTh HauOoJbLIMK 00beM MH(pOpMaluu U 00ecreunBaTh
6osee rirybokoe NOHUMaHME Y4eOHBIX BOMPOCOB IPH 3HAYUTEIBHO MEHBIIEH 3aTpare BpEMEHH,
4yeM 3T0 TpedyeTcsi OOJIBIIMHCTBY CTY/IEHTOB Ha CAMOCTOSITENIbHOE U3yUeHUE MaTepHraa.

9.3 3aHsATHS CEMHMHAPCKOIO THNA

CemuHapCcKue 3aHATHS PEICTABISAIOT COO0H ETATN3AIHUIO JIEKIHOHHOTO TEOPETHIECKO-
ro MaTepuasa, IpoBOIATCS B LENAX 3aKPEIJICHUsI Kypca U OXBaThIBAIOT BCE OCHOBHBIE pa3fiebl.

OcHoBHOH (OopMOI1 NTpOBE/IEHUsI CEMUHAPOB SIBJIsIETCS 00CyXIeHne Hanbosee mpoodiiem-
HBIX U CJIO)KHBIX BOIPOCOB IO OT/ENIBHBIM T€MaM, a TaKKe pa3do0op MPUMEPOB U CUTYaIUii B ay-
JUTOPHBIX YCIOBUAX. B 00s3aHHOCTH MpernogaBaress BXOJAT: OKa3aHHe METOAMYECKON MOMOIIN
U KOHCYJTHUPOBAHUE CTYJICHTOB 10 COOTBETCTBYIOIUM T€MaM Kypca.

AKTUBHOCTH Ha CEMHUHAPCKUX 3aHATUAX OUCHHUBACTCA IO CIACAYIOIIUM KPUTCPHUAM:

* OTBETHI Ha BOIPOCHI, ITpeJIaraeMble MpernoiaBaTenem;

* y4acTHe B JUCKYCCHAIX;

* BBIITOJIHEHHE MTPOEKTHBIX U MHBIX 33JaHUM;

* ACCHCTHPOBAHHE TPENOIABATEIIO B MPOBEICHUN 3aHATHIA.

OTBer foKeH ObITh apryMEHTHPOBAHHBIM, PAa3BEPHYTHIM, HE OJTHOCIIOKHBIM, COJIEPKATh
CCBUIKH HAa UCTOYHHKH.
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I[OK.HaI[BI " ONIIOHHUPOBAHUC NOKJIAAOB MPOBEPAIOT CTCIICHL BJIAJICHUA TCOPCTUUCCKHUM
MaTepHaioM, a TAaKXKe KOPPEKTHOCTh U CTPOTOCTh PACCYKICHHH.
OHCHI/IBaHI/Ie SaﬂaHI/If/’I, BBITIOJIHCHHBIX Ha CCMHUHAPCKOM 3daHATHUH, BXOAUT B HAKOIIJICH-

HYIO OIICHKY.
9.4 CamocTosiTe/ibHAsA padoTa 00yYAOIIUXCS 10 JUCHUNINHE (MOLYJII0)

CamocTtosTenbHas paboTa CTYJEHTOB — 3TO MPOLECC AKTHUBHOTO, IIeJIEHAIPABIECHHOTO
NPUOOpPETEHNUs] CTYJACHTOM HOBBIX 3HAHUH, YMEHUH 0€3 HEMOCPEICTBEHHOTO YJacTHsI Mpernoia-
BaTeJsl, XapaKTEpU3YIOUIMNCS TMPEAMETHON HampaBlIEHHOCTHIO, 3(P(GEKTUBHBIM KOHTPOJEM U
OLIEHKOM pe3ysIbTaTOB AESATEILHOCTH 00yUYaromerocs.

Ilenu camocToATeNbHON PabOTHI:

* CHUCTEMAaTH3alus U 3aKPEIUICHUE MOJTYYEHHBIX TEOPETUUECKUX 3HAHUN U MPAKTUYECKUX
YMEHHH CTYJACHTOB;

- yr1yOJICHHE U paclIMPEHUE TCOPETUUCCKUX 3HAHMIA,

- (hopMHpoOBaHHE YMEHUH HCIOIB30BaTh HOPMATHUBHYIO U CIPABOYHYIO JTOKYMEHTAIIUIO,
CIIELUATILHYIO JTUTEPATYPY;

* pa3BUTHUE MMO3HABATENIBHBIX CIIOCOOHOCTEH, aKTUBHOCTHU CTY/IEHTOB, OTBETCTBEHHOCTH U
OpraHU30BaHHOCTH;

- (hopMHpOBaHKE CAMOCTOSTEIILHOCTH MBIIIIJICHHS, TBOPYECKON MHUIIMATUBBI, CIIOCOOHO-
CTEH K CaMOpPa3BUTHUIO, CAMOCOBEPILIEHCTBOBAHUIO M CaMOpeaIn3aliy;

* pa3BUTHUE UCCIEAOBATEIbCKUX YMEHHUH U aKaIEMUYECKIX HABBIKOB.

CamocrosiTenbHas paboTa MOXKET OCYIIECTBISITHCS MHIUBUYATILHO WM TPYIIAMH CTY-
JIEHTOB B 3aBUCUMOCTH OT IIeJId, 00BbeMa, YPOBHS CII0)KHOCTH, KOHKPETHOW TEMATHKH.

TexHosorust OpraHu3ali CaMOCTOSTEIHLHOM pabOThI CTYICHTOB BKJIFOYAET MCIIOIh30Ba-
HUE UHPOPMAIIMOHHBIX U MaTePUAIbHO-TEXHUYECKHX PECYPCOB YHUBEPCUTETA.

KoHTpoisib pe3ynbTaToB BHEAYTUTOPHOW CaMOCTOSITEIbHOW PabOTHI CTYACHTOB MOXET
MPOXOIUTH B MUCbMEHHOM, YCTHOM WIIM CMEIIaHHOM dopme.

CTyneHTsl JOHKHBI MOAXOIUTH K CaMOCTOSITEIFHOM paboTe Kak K HaWBaKHEHUIIEMY
CPEICTBY 3aKpEIUICHUs U Pa3BUTHUSI TEOPETHUUECKUX 3HAHUH, BHIPAOOTKE €IUHCTBA B3IJISJIOB Ha
OT/IeNIbHBIE BOIIPOCHI Kypca, MPUOOPETEHUsI OTPE/IeTICHHBIX HABBIKOB U MCIIOIB30BaHUs mpodec-
CHOHAJILHOM JTUTEPaTYpHI.

9.5 MeTroanuecKkue yKa3aHus I 00y4al0UIMXCs 110 OCBOEHUIO TN CIUTITTHHBI

[Tpy m3yyeHMH AMCUUIUIMHBI OOYYarOIMMCS LE1ecO00pa3HO BBHIMOIHATE CIEAYIOIINe
pEKOMEHIANNN:

1. U3yuenne yueOHOM TUCHUIUIMHBI JJOJPKHO BECTHCh CUCTEMaTHUYECKH.

2. [Tocne u3yuyeHus: Kakoro-inbo paszzena no yd4eOHUKY WIM KOHCIEKTHBIM MaTepuanam
pPEKOMEH/IyeTCsl 110 MaMSATH BOCIIPOU3BECTH OCHOBHBIE TEPMUHBI, ONIPE/IEICHHUS, TOHITUS pa3zie-
na.

3. Ocoboe BHMMAaHUE CIIeAYeT YAEIUTh BHIMOIHEHUIO OTYETOB 110 MPAKTUYECKUM 3aHATH-
AM 1 UHAWNBUAYAJIbHBIM KOMILJICKCHBIM 3aJaHHUAM Ha CAMOCTOATCIbHYIO pa60Ty.

4. Bes TemaTuka BONPOCOB, M3Y4aeMbIX CaMOCTOSITEIBHO, 3a/1a€TCs Ha JIEKLIUAX MpPero-
naBatenieM. MM e 1aroTcs UCTOYHMKH (B NEPBYIO OYepe/lb BHOBb M3/IaHHBIE B MEPUOAMUECKON
HaY4HOM JuTeparype) Uit 6ojee AeTalbHOTO TOHUMAaHUS BOIIPOCOB, O3BYYEHHBIX HA JICKIHH.

[Ipu camocTosATensHON TPOPAOOTKE Kypca 00ydaromuecs TOJDKHBL:

* IPOCMATPUBATH OCHOBHBIE ONpE/IeNeHUs U (PaKThI;

* IOBTOPUTDH SaKOHCHeKTHPOBaHHBIfI Ha JICKOIMOHHOM 3aHATUH MaTCpHal U JOIIOJIHUTH
€ro ¢ y4eTOM pEeKOMEH/JOBAHHOW MO JJAHHOM TeMe JIUTepaTyphl;

* UIB3YYUTH PEKOMCHAOBAHHYIO JIMTEPATYPY, COCTABIIATh TE3UCHI, aAHHOTAIWUN W KOHCIICKTHI
HaI/I6OJ'IeC BaXXHbBIX MOMCHTOB,

* CAMOCTOSITEIILHO BBITIOJHATH 33/1aHUsI, aHAJIOTUYHBIC MTPeIaraeMbIM Ha 3aHATHSX;

* UCTIOJIb30BAaTh JUJIsl CAMOIIPOBEPKH MaTepuabl (POH/Ia OLIEHOYHBIX CPEICTB.
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MeTtoanyeckue yKazaHus NPU padoTe HaJl KOHCIEKTOM JeKIIUH

B Xone NeKIMOHHBIX 3aHATHH HE0oO0XOAMMO BECTH KOHCIIEKTUPOBAaHHE y4eOHOIro mare-
puana. OOpaiiare BHUMaHUE Ha KaTeropuH, (GOpMyTUpOBKH, PACKPHIBAIOLINE COJIEPKAHUE TeX
WIM HMHBIX SIBJICHUM U MPOLIECCOB, HAYYHbIE BBIBOJBI U MPAKTUYECKUE PEKOMEHIALNH, IOJIOXKH-
TEJIbHBINA OIBIT B OPATOPCKOM HCKycCTBe. JKenaTenbHO OCTaBUTh B pab0OYMX KOHCIEKTaxX IOJIA,
Ha KOTOPBIX J€JIaTh NOMETKH U3 PEKOMEHIOBAaHHOM JIUTEPATypPhl, JOMOJIHAIOIINAE MaTEPHAIl IIPO-
CIIYIIAaHHOM JIEKIIMH, a TAK)K€ MOJYEPKHUBAIOLINE 0COOYI0 BaXHOCTh T€X WM HMHBIX TEOpETHYE-
CKHX IOJIOKEHUH. 3aaBaTh MPENOAaBaTel0 YTOYHSIIOMIME BOIIPOCH] € LIENIBIO YSICHEHMS TeOope-
TUYECKUX ITOJIOKEHUH, PA3PEIICHHs] CIIOPHBIX CUTYALUH.

Mertoauyeckue yKa3aHus 110 CaMOCTOATEJbHON padore HAl M3Yy4YaeMbIM MaTepHa-
JIOM M IIPH NOArOoTOBKeE K NPAKTHYECKHM 3aHATHAM

HaunnaTh Hajo ¢ U3yyeHusl peKOMEHJ0BaHHON iuTeparypsl. Heo6X01MMO MOMHHUTB, YTO
Ha JIGKIIMK OOBIYHO PAacCMaTPHUBAETCS HE BECh MaTepHall, a TOJbKO ero dacTtb. OcTaibHas ero
4acTh BOCIIOJIHSETCS B IIPOLIECCE CaMOCTOATENIbHONW paboThl. B ¢Bsi3u ¢ 3TM paboTa ¢ peKOMeH-
JIOBaHHOW JUTEparypoil oOsi3aTenbHa. Ocoboe BHUMaHUE NPU STOM HEO0OXOAWMO OOpaTHTH Ha
COJIepKaHWEe OCHOBHBIX IIOJIO)KEHHH U BBIBOJOB, OOBSICHEHHE SBICHUN U (PaKTOB, YSICHEHUE
IIPAKTUYECKOTO MPHJIOKEHUS pacCMaTpUBAaEMbIX TEOPETHUECKUX BOIpocoB. B mponecce 3toit
paboThl HEOOXOMMO CTPEMUTHCS MOHATh U 3allOMHUTH OCHOBHBIE IOJOXKEHUS paccMaTpuBae-
MOro MaTepuaia, IpUMepbl, NOSICHSIOIINE €0, a TAK)XXe pa3o0parbcsl B WILTIOCTPATUBHOM Mare-
puae.

MeToanyeckue yKa3aHus 0 BeinoaHenuo PI'P

IIpu Bemonnenuu PI'P Hy:XxHO M3y4yuTh MaTepHai 10 TEME COOTBETCTBYIOLIETO pa3fela.
[Topo6pate noaxoasure GopMyIisl Ist pemrenus 3aaad. I'padukun BAX ctponTh Ha MUIUITUMET-
poBoiil Oymare, 1100, UCIONB3Ys NporpaMMHble PoAyKThl. PI'P odopmisercs Ha popmate A4,
coraacHo PJ1 013-2016.

10 Onucanne MaTepuaibHO-TEXHHYECKOT0 ofecrevyeHnsi, He0OX0AUMOro s
OCYHIeCTBJIEHUS00PA30BaATEIBLHOI0 MPOLECCA M0 JUCHUILINHE (MO1YJIIO)

10.1 YueOHo-12a00paTOpHOE 000py10BaHHE
Tabmuna 6 — [lepederp 000pya0BaHUS TaOOPATOPHH

HaumenoBanue AyaAuTOpUn

Aymuropus (;1aboparopun)

Hcnonszyemoe o6opyaoBaHue

304/3 JIaGopatopus 3J1eKTPOHUKH YHuBepcaibHble 1abopaTopHble cTeH sl 87-01
«JIya»

10.2 TexHu4eckue M JIEKTPOHHbIE CPeICTBA 00yUeHHUSsI

JIeKIIMOHHBIE 3aHATHS
Aynuropuu Jisl TEKIUOHHBIX 3aHATHI YKOMIUIEKTOBAHBI MEOETBI0 U TEXHUYECKUMU Cpe-
CTBaMH OOYYEHHMS, CIY>KalTUMHU JIJIsl MPEJCTaBIeHUs yueOHOU MHMOpMAIuu OOJIBIION ayauTo-
pun (HaOOpBI JEMOHCTPAIIMOHHOTO OOOPYAOBaHUS (IIPOEKTOp, KpaH, KOMIBIOTEP/HOYTOYK),
y4eOHO-HaTJIATHbIE TTOCOOUSI, TEMATUIECKUE WIUTFOCTPALIHH ).
Jlnis peanu3anuu AUCHUILIMHBI TTOATOTOBIIEHBI CIEAYIONINE Pe3eHTalUuU:
1. ®wusnyeckne OCHOBBI pabOTHI MOJIYITPOBOJHUKOBBIX TPHOOPOB
2. TloaynpoBOJHHKOBBIE TUOIBI
3. Tpanzucrops
4. Tupuctopsl
5. OnTo3neKTpoHHBIE MPUOOPHI
JlabopaTopHbIe 3aHATH
Jnst mabopatopHBIX 3aHATHH ucnonb3yeTcs ayautopusi 304 kopmyc Ne3, ocHaieHHas
000py0BaHUEM, YKa3aHHBIM B Ta0I. 8.

13




CamocrosrenbHas paboTa.

[TomereHust 1y1si CaMOCTOSATEIBLHON paOOThI OCHAIICHBI KOMIBIOTEPHON TEXHUKOU C BO3-
MO>KHOCTBIO TIOJIKITFOUCHHS K ceTH «MIHTepHeT» U JOCTYIOM K 3JIEKTPOHHOU HHPOPMAIIHOHHO -
obOpazoBarenbHOi cpene KHAT'Y:

- yutanbHbIl 3a1 HTh KHATL'Y;

- KOMITbIOTEepHBIE Kaacchl (aya. 211 kopmyc Ne 3).

11 HUuble cBeaeHus

MeToauuyecKue PECKOMEHIANINH 110 oﬁyqenmo JUI ¢ OrpaHU4Y€HHBIMHA BO3MOKHO-
CTSAMH 310POBbA 1 UHBAJIMAOB

OcBoeHMe NUCHUIUIMHBI O0YUYaIOIUMUCS C OTPAHMYEHHBIMH BO3MOYKHOCTSMU 310POBbSI
MOXET OBITh OPraHM30BaHO KAaK COBMECTHO C JPYIMMHU OOYYArOIIMMUCS, TaK M B OTIEIbHBIX
rpynnax. [Ipenamnonaratorcsi cenuaibHble YCIOBHS TS MTOJIy4eHus: 00pa3oBaHusl 00y4aromuMHU-
Csl C OTPAaHUYCHHBIMHU BO3MOKHOCTSIMH 3/I0POBBSI.

[Tpodeccopcko-nienarorn4eckuii cCocTaB 3HAKOMUTCS C MCHUXOJOT0-(PU3UOIOTHIECKUMU
OCOOEHHOCTSIMU O0YyYaroIMXCcs MHBAJIWJIOB U JIML[ C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU 3710pO-
Bbs, UHJIMBUyaJbHBIMU MPOTPaMMaMH peadMIMTAluu WHBaIUAOB (mpu Hanuuuu). [Ipu HEoO-
XOJIMMOCTH OCYILECTBIISIETCS JOMOJHUTEIbHAS MOAJEPKKA IIPENoAaBaHus ThIOTOPAaMH, IICHUXO-
JIOTaMH, COIIMAIbHBIMU paOOTHUKAMU, MPOIIECIIINMHU MTOATOTOBKY aCCUCTEHTaMHU.

B cootBeTrcTBUUM ¢ MeTOAMYECKUMU peKoMeHaauusIMu Munoopaayku P® (yTB. 8 anpens
2014 r. N AK-44/05BH) B Kypce Mpearnoiaraetcsi UCIOIb30BaTh COIMATLHO-aKTUBHBIE U ped-
JIEKCUBHBIE METO/bl 00YUYEHUsI, TEXHOJOTUU COLMOKYJIBTYPHON peadMiInTaluu ¢ Lelblo OKa3a-
HUS TIOMOIIIM B YCTAHOBIICHUH IMOJIHOIICHHBIX MEXJIMYHOCTHBIX OTHOIIECHUH C APYTUMHU CTYACH-
TaMH, CO3JJaHUU KOM(POPTHOTO MCUXOJIOTHIECKOTO KIMMaTa B cTyaeHuecKoi rpynme. [Togbop u
pa3paboTKka yuyeOHBIX MaTepHaIOB MPOU3BOJISATCS C yUYETOM IMPEAOCTABICHUS MaTepHalia B pas-
TUYHBIX (GopMax: ayAualbHOW, BU3YaJbHOHM, C HCIOJIH30BAHUEM CHEIUATBHBIX TEXHHUYECKUX
CPEICTB M MHPOPMAIIMOHHBIX CUCTEM.

OcBoenne nucuuruiMHbl gunamMu ¢ OB3 ocymiecTBisercss ¢ HCMOJIB30BAHUEM CPENICTB
00y4yeHHsI OOILIEro M CIEeUUaIbHOTO Ha3Ha4eHUs (MEPCOHAIBHOTO M KOJUIEKTUBHOTO HCIOJIb30-
BaHus). MarepualbHO-TEXHUYECKOE 0OeclieueHre MpeaycMaTpuBaeT NMPUCIOCOOIEHUE ayTuTo-
puil k Hyxz1am mn ¢ OB3.

®opma NpoBeACHUS aTTECTALlK ISl CTYACHTOB-UHBAIN/IOB YCTAaHABIMBAECTCS C YUETOM
WHAUBUAYAIBHBIX TIcuXopu3nueckux ocodeHHocrei. [Ins crynentoB ¢ OB3 mpenycmaTtpuBaet-
csl 1ocTymHas (opMa IpeloCTaBIECHUs 3aJaHUI OLIEHOYHBIX CPEJCTB, @ UMEHHO:

- B TEYaTHOW WM DIIEKTPOHHOW (opme (I IUIl ¢ HapYHIICHUSIMH OIOPHO-
JIBUTATEIHLHOTO ammapara);

- B IMeYaTHOH (hopMe WITH DIEKTPOHHOU (opMe C YBETUUYCHHBIM MIPUPTOM U KOHTPACTHO-
CTBIO (7151 JIUL] C HAPYLLIEHUSIMU CIIyXa, Pe4H, 3pEeHus);

- METOJIOM YTEHUS aCCUCTEHTOM 3a/IaHus BCAYX (IUIsI TUI[ C HAPYIISHUSMU 3PEHHUS).

CryneHTaM ¢ MHBaJIMIHOCTHIO YBEIMUYMBAETCS BpPEMs Ha MOATOTOBKY OTBETOB Ha KOH-
TPOJBHBIC BOMPOCHL. JIJi TaKUX CTYIACHTOB IMpeaycMaTpuBaeTCs AOCTYyMHas Gopma mpeaocTaB-
JIEHUs] OTBETOB Ha 3a/laHusl, a UMEHHO:

- MIUCBMEHHO Ha OyMare WM HaOOpOM OTBETOB Ha KOMIIBIOTEPE (ISl JIUI] C HAPYIIICHU SI-
MU CllyXa, peuH);

- BEIOOPOM OTBETa U3 BO3MOXKHBIX BAPUAHTOB C MUCTOJIB30BAHUEM YCIYT aCCUCTEHTA (ISt
JIUI] C HapYIIEHUSIMU ONIOPHO-/IBUTATENILHOTO ariapara);

* YCTHO (JU1s1 JIULL C HAPYLIEHUSAMHU 3PEHUS], OTIOPHO-IBUTaTEIBHOTO anmnapara).

[Tpu HEeoOxoaMMOCTH sl 00YUYaOIIUXCsl C MHBATUAHOCTHIO MPOIIeypa OLEHUBAHUS pe-
3y/bTaTOB OOYUEHHUS MOKET IPOBOJAUTHCS B HECKOJIBKO ATAIOB.
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[Tpunoxenue 1

®OH/JI OHEHOYHbBIX CPEI[CTB1
10 AMCIHILINHE

«IIEKTPOHUKA»

. HanpaBieHue noaroToBKu 1 13.03.02«DnexTposHepreTUKa U IEKTPOTEXHHUKA »

. HanpaBnennocts (mpoduian) '
| 00pa3oBaTeILHON NPOrPaMMbl | « DIEKTPOCHAOKEHUE Y

. KBanudukariust BEITyCKHUKA : bakanaep
I'ox Hayaa MOATOTOBKH 2021
(no yuebromy nuawy) i
i dopma 0OydeHus OUHas
. TexHOMOTHS OOYUCHNUS MpaOUYUOHHASL
Kypc Cemectp TpynoemMKocTs, 3.€.
2 3 4
Bun npomexyTouHOM aTTecTanuu ObecrieunBaroliee noapasieieHue
«IK3ameny Kadgheopa «IIpomviuinennas snekmpoHuxay

_____________________________________________________________________________________________________________________________

'B 1aHHOM IPUIIOKEHHH TIPEICTaBIEHBI THIIOBBIE OLIEHOYHbIE CpeACTBA. [10IHBINA KOMILIEKT
OIICHOYHBIX CPEJICTB, BKIIOUYAIOIINI BCE BAPUAHTHI 3aJaHH (TECTOB, KOHTPOJIBHBIX paboT u ap.),
MpeIaraeMbIX 00yJaromeMycs, XpaHuTcs Ha Kadeape B OyMaKHOM U 3JIEKTPOHHOM BHJIC.
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1 IlepeuyeHb MUIAHUPYEMBIX Pe3yJabTATOB 00y4eHHs N0 JUCHUILIMHE (MOYI10),
COOTHECEHHBIX € IJIAHUPYEMBbIMH pe3yJIbTaTaMH 00pa30BaTe/IbHON NPOrpaMMbl

Ta6mmma 1 — KomneTeHImu 1 MHAMKATOPHI MX TOCTHXKCHHS

KO,I[ N HAUMCHOBAHHEC

I/IHI[I/IKaTOpBI JOCTHIXKCHU A

[Tnanupyemble pe3yiabTaThl

KOMITCTCHIIUH 00yYeHUS 10 JIUCIUILITHHE
[Ipodeccuonanbubie
OIIK-3 Crnocoben | OIIK-3.1 3naer ¢yHmamentanb- | 3HaTh  (PU3HUECKUE  OCHOBBI
IPUMEHATh COOTBET- | HbIC 3aKOHBI IPUPOJIBI, OCHOBHBIE | (DYHKIIMOHUPOBAHUS IJIEKTPOH-
CTBYIOIMI  (QH3HUKO- | GU3UUECKHE M MaTEMaTUYeCKUE | HbIX MPHUOOPOB, UX XapaKTepH-

MaTeMaTU4ecKuil ar-
napar, MCTOAbI aHa-
aM3a ¥ MOJEIHpOBa-
HUS, TEOPETHYECKOTO
U DKCIIEPUMEHTAJIb-
HOTO  HCCIIEOBaHMUS
OpU  pEIIeHUH Tpo-
(deccuoHaNbHBIX  3a-
a4

3aKOHBI

OIIK-3.2 Ymeer nmpumeHATh (Hu-
3MYECKUE 3aKOHBI U MaTeMaTH4e-
CKHE METOJIbI JIJISl PEIICHUS 3a1a4
TEOPETUYECKOTO0 W TPUKIIATHOTO
XapakTepa

OIIK-3.3 Biageer HaBbIKaMU HC-
MOJIb30BaHUS 3HAHUN (QHU3UKU H
MaTeMaTHKH NP PEIICHUU IMpaK-
TUYECKUX 3a/1a4

CTHKH, IIapaMeTpbl M DJKBUBA-
JICHTHBIE CXEMBI.

YMeTh paccYUTBIBaTH OCHOBHBIE
rapameTpsl  MOJYNPOBOAHUKO-
BbIX MpPUOOPOB M BIIEKTpUYE-
CKME LIENU IIPU UX UCIOJIb30Ba-
HUU.

Bnanerp HaBblkamu  BbIOOpaA
Pa3IMYHBIX TUIIOB 3JIEKTPOHHBIX
MIOJIYTIPOBOJTHUKOBBIX IIPUOOPOB
B 3aBUCHUMOCTH OT OCOOEHHO-
CTEH UX NIPUMEHEHMS. .

Tabmuna 2 — [Macopt ¢oH/Ia OIIEHOYHBIX CPEJICTB

KounTtposmpyemsie ®opmupyemass | HammenoBanue
pasneJibl (TeMbl) KOMIIeTeH Ul OLICHOYHOI0 IToka3aTe/n oLeHKH
AUCHMITUHBI cpeaAcTBa
Paznen 1-5 OIIK-3 3amura nabopa- | ApryMEHTUPOBAaHHOCTb
TOPHBIX pabOT OTBETOB
Paznen 1-5 OIIK-3 Tect [IpaBUJIBHOCTH OTBETOB
Paznen 1-5 OIIK-3 PI'P [TosnHOTa ¥ TPaBUIIBHOCTH
BBINOJIHEHUS 3aJaHHsI

2 MeTtoanueckne MaTepHAaJibl, ONpPee/IA0NNe MPOLeAyPhl OlleHUBAHUS 3HAHWI,
YMeHM, HABBIKOB M (MJIM) ONBITA AeSITeJIbHOCTH, XapaKTepu3youme npouece
¢dopMupoBaHusi KOMIIETEHIM I

MCTOI[PI‘ICCKI/IC MaTCpUuaJibl, OMPECACIAIONNEC TPOUCAYPbl OLICHUBAHUSA 3HaHHﬁ, yMCHHﬁ,
HaBBIKOB U (I/IJ'II/I) OIlbITa ACATCIIBHOCTH, IPEACTABJICHBI B BUIC TEXHOJIOTHISCKOM KapTbl JUCIIH-

winHbI (Tabuuna 3).

Tabmuna 3 — TexHoJornyeckas Kkapra

HaumenoBanue | Cpokn IIxana
Kpurepun
OLICHOYHOI0 | BBINOJIHE- OLICHH-
OllCHUBaHUA
cpeacrea HUSA BaHUA
3 cemectp

Ilpomescymounas ammecmauus 6 gpopme «IK3amen»

1 | JlaGoparopuas | B TeueHue
56amnoB

pabora 1 cemecTpa

2 | JlabopatopHas | B TEUEHHUE
pabora 2 cemecTpa Sbanos

5 GanIoB — CTYJCHT MOKa3ajl OTIUYHBIC
HaBBIKM NPHUMEHEHHS MOJyYCHHBIX 3Ha-
HUI M yMEHUH IpU peuieHuu npodec-
CHOHAJIPHBIX 33/1a4 B PAMKaX YCBOCHHO-
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HaumenoBanmue Cpoknu HIkana K
OLIEHOYHOT0 | BbINOJIHE- OlleHH- puTepun
OlLleHUBAHMS
cpeacTBa HHA BaHUsl
3 | JlaGoparopHas BTEUCHUE | o ro yueOHOro MaTepuania.
pabota 3 cemecTpa 4 Gamma — CTYACHT IOKazaj XOpOIIHe
4 | JlaboparopHas B TeUEHHE | oo HABbIKM MPUMEHEHHUS MOJYYeHHBIX 3Ha-
pabota 4 ceMecTpa ALIoB HUW W yMEHHW MPHU peuieHUH mpodec-
S | JlaboparopHas B TEUCHUE | ¢ CHOHAJIbHBIX 3a/1a4 B paMKax YCBOEHHO-
pabora 5 cemecTpa alios ro yueOHOro Marepuania.
6 JlaGoparopHast B TCUCHHUE SGaULIOB 3 Oamra — CTYACGHT ToOKa3ajl yJIOBJe-
pabota 6 cemecTpa TBOPUTEIBHOE  BJIQJICHUE HAaBBIKAMU
7 Ha60paT0pHag B TEUECHUE 56 IIPUMEHCHUA TIOJYUCHHBIX 3HaHUH U
pa60Ta 7 ceMmecTpa aJIoB yMeHI/Iﬁ IIpu peUICHUU HpO(I)eCCI/IOHaHB-
8 | JlaboparopHas B TEUEHMUE HBIX 33]]a4 B paMKax YCBOCHHOIO yuel-
pabora 8 ceMecTpa HOr'0 MaTepuaa.
2 Gaiia — CTYICHT IIPOJIEMOHCTPHUPOBAT
56amnnoB HEJOCTATOYHBIA  YPOBEHb  BIIAJCHHS
YMEHHUSIMH W HaBBIKAMH TPH PELICHUU
npodecCHOHANBHBIX 3a7ad B pPaMKax
YCBOEHHOT'O Y4eOHOI0 MaTepuara.
9 Tect B TeueHue | 56amioB 5 6amnoB — 91-100 % npaBUIBHBIX OT-
1o pasjueiy 1 ceMecTpa BETOB — BBICOKMI YPOBEHb 3HAHUM;
10 | Tecr B TeUeHHEe | 50amtoB 4 6amnoB — 71-90 % npaBUIBHBIX OTBE-
10 pazjeny 2 cemecTpa TOB — JIOCTATOYHO BBICOKHH YPOBEHBb
11 | Tecr B TeueHue | S6aisioB 3HAHWH;
o paszgeny 3 cemecTpa 3 6annoB — 61-70 % npaBUIBHBIX OTBE-
12 | Tecr B TeueHHe | 50aI0B TOB — CPEIHUI YPOBEHb 3HAHUM;
o pazjaeny 4 cemecTpa 2 6amioB — 51-60 % npaBUIILHBIX OTBE-
13 | Tecr B TeueHHe | S0amioB TOB — HU3KHIl YPOBEHb 3HAHU;
10 paszeny 5 cemecTpa 0 6amios — 0-50 % HpaBUIbHBIX OTBe-
TOB — OYEHb HU3KHUI YPOBEHb 3HAHUI
14 | «PI'P» B Teuenue | 35 6aminoB | 35 GamwioB — CTYAEHT MOKaszal OTIWY-
cemecTpa HbIC HABBIKH MPUMEHEHHS MOJTY4EHHBIX
3HAaHUW W YMEHUU TpU PEIIeHUH TpPOo-
(deccroHaNbHBIX 33/1a4 B paMKax yCBO-
€HHOIo yueOHOro MaTepuasa.
20 6ayI0B — CTYJIEHT HOKa3ajl XOpolIne
HABBIKM MPUMEHEHHUS MOJY4YeHHBIX 3Ha-
HUN UM YMEHUH NpH peuieHuH mnpodec-
CHOHAJIBHBIX 337124 B paMKaX YCBOCHHO-
ro yueOHOro mMarepuasia.
10 Gayu1 — CTYJEHT MOKa3ajl yIOBJIETBO-
pPUTEIIEHOE BJIAJICHUE HABBIKAMH TIPH-
MEHEHUS TIOJYYCHHBIX 3HAHUH H yMe-
HUHN MPU pEelIeHUU MPOPECCHOHATBHBIX
3aJa4 B paMKaX YCBOCHHOTO y4eOHOTO
MaTepuaia.
0 6aiIoB — CTYAEHT MPOAEMOHCTPUPO-
BaJl HEJIOCTATOYHBIN YPOBEHb BIAJCHUS
YMEHHSIMH U HaBBIKAMH TIPH PEIICHUU
MpoECCHOHANIBHBIX 3a7ad B pPaMKax
YCBOEGHHOI'0 y4eOHOro MaTepuaa.
Texyuuit KOHTPOJIb: - 100 6annos -
DK3aMeH: - 50 GayoB -
HUTOI'O: - 150 6annos -
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HaumenoBanue | Cpokn Ixkana
Kpurepun
OLICHOYHOI0 | BBINOJIHE- OLICHHU-
OLICHHBAHUS
cpeacTBa HHUS BaHMA

Kpurtepuu onieHKH pe3y/ibTaTOB 00y4eHHs 10 JUCHUILIMHE:

0 — 64 % oT MakCUMaJbHO BO3MOXKHOM CYMMBI 0aJUIOB — «HEYIOBJIETBOPUTEIHLHOY» (HEAOC-
TATOYHbII YPOBEHb Ul IPOMEKYTOUHON aTTECTALUU 10 AUCLUILINHE);

65 — 74 % OT MakCUMaJIbHO BO3MOXHOH CyMMBbI 0aJIJIOB — «YZOBJIETBOPUTEIBHOY (IIOPOro-
BbIl (MUHUMAaJIbHBIN) YPOBEHB);

75 — 84 % oT MaKCUMaJIbHO BO3MOXHON CYMMBI OaJlJIOB — «XOPOILOY» (CPeIHUI YPOBEHbD);
85 — 100 % ot MakcMMaJIbHO BO3MOXKHOW CYMMBI OQJIJIOB — «OTINYHOY» (BBICOKHH (MaKCH-
MaJIbHBIN) YPOBEHB)

3 TunoBble KOHTPOJILHBIE 32/IaHNUS WIH UHBIE MATEPHAIbI, HEOOXOUMBbIE /1151
OLIEHKHU 3HAHUI, YMeHM i, HABHIKOB U (MJIM) ONbITA AeSITEJIbHOCTH, XapaKTepPH-
3yrouue npouecc popMupoBaHUA KOMIIETEHIMI B X0/1e 0CBOeHUsI 00pa3oBa-
TeJbHOH MPOrpaMMbl

3.1 3apanus I TeKyIero KOHTPOJIsl ycleBaeMoCTH

3.1.1 3apanus A5 J1a60paTOPHLIX padoT

JlaboparopHast pabora Ne 1 (peanmusyercst B hopmMe MpaKTUIECKON TOATOTOBKH)- HMccie-
0osanue 8bINPAMUMENTbHBIX NOTYIPOBOOHUKOBLIX OUOO08

1) OOBsicHUTE BBIPSIMIISIFOLIECE ACHCTBUE p-N-TIepexo/ia.

2) CpaBuute BAX p-n-nepexoja u peasbHOr0 BBITPSIMHUTEIBHOTO AUOIA.

3) Uem paznnyarorcs BAX repMaHueBbIX U KPEMHUEBBIX JHOI0B?

4) BriusiHue TeMieparypsl B KOHIIEHTpanuu npumeceii Ha BAX nuona.

5) KakoBbl OCHOBHBIE 00IaCTH TPUMEHEHUSI IHO/I0B?

6) HazoBuTe OCHOBHBIE TApaMETPhI TOTYIIPOBOTHUKOBBIX THOOB.

JIaGopatopHas padota Ne 2 (peanusyercst B popMe MpakTUYECKON MOATOTOBKH) - Mcce-
006aHue NOIYNPOBOOHUKOBHIX CAOUTUMPOHOB

1) HazoBuTe OCHOBHBIC BUJIBI IPOOOEB P-N-IIEPEXOI0B.

2) Pacckaxurte; kakue Gpu3ndecKre MpoIecChl ONPeNeNsoT GOpMY XapaKTepUCTUKU CTa-
OMIIUTPOHA Ha Pa3HBIX yyacTKax.

3) OT yero 3aBUCHUT HAIPSHKEHUE TPOOOsT?

4) Kak HaiiTh TemrepaTypHblii Ko3(hGHIUEeHT HanpshkeHus cradbunn3anuu? Kakoi 3Hak
OH MMEET JJIsl pa3HbIX BUIOB Ip0o00s?

5) IIpuBecTu cxemy BKIIIOUYEHUS CTAOMIIUTPOHA.

JIaGoparophas pabota Ne 3 (peanuzyercs B popme NpakTHUECKOil MOArOTOBKM) - Mccie-
008aHUE CMAMUYECKUX XAPAKMEPUCMUK U PUSULECKUX napamMempo8 MAN0MOUHO20 OUNONAPHO-
20 mpanzucmopa ¢ O3

1) O0BsCHUTE YCTPOMCTBO U MPHUHIIMIT ACHCTBUS TPAH3UCTOPA.

2) IlpuBenute KapTUHY paclpe/eieHHsi HEOCHOBHBIX HOCHTENCH B 0a3ze TpaH3MCTOpa B
3aBHCHUMOCTH OT peXuma paboThl.

3) HazoBute cocTaBIsIONIME TOKOB AIIEKTPOIOB TPAH3HCTOPA.

4) Ha3oBuTe cTaTHYECKUE MapaMeTPhl TPAH3UCTOPA, OOBSICHUTE UX (PU3MUSCKUN CMBICI.

5)HagepTuth cxeMy BKJIIOUEHHS TpaH3ucropa ¢ 0D

6) OOBSCHUTD YCHIIUTEIIbHBIC CBOMCTBA TPAH3UCTOPA, BKIIOUEHHOTO IO CXeMe ¢ 00InuM
OMUTTEPOM.

7) Nzo6pasure BAX tpansucropa mist cxembl ¢ OO, 00BACHHUTE HUX.

18



JIaGoparopnas pabota Ne 4 (peanuzyercs B popme NpakTHUECKOil MOATrOTOBKH) - Mcce-
008aHUe CMAMUYECKUX XAPAKMEPUCMUK U PUSULECKUX NapamMempo8 MANOMOUHO20 OUNONAPHO-
2o mpansucmopa c¢ Ob

1)Haueptuth cxemy BKJIOUeHHUS TpaH3ucropa ¢ Ob

2) Nzobpaszure BAX tpansucropa aist cxem ¢ Ob o0bsicHUTE UX.

3) OOBSCHUTD YCHIINTENIbHBIE CBOWCTBA TPAH3UCTOPA, BKJIIFOUEHHOTO 110 CXEMe C 001Iei
0a3oi.

4) Kakue CyIIecTBYIOT CUCTEMbI MaJIOCUTHAIBHBIX [APAMETPOB U B YE€M MPEHUMYIIECTBA
cucreMsl h - mapameTpoB?

5) Kak BBINISIANT SKBUBAJICHTHAs CXeMa TpaH3UcTOpa B cucteme h - mapamerpoB?

6) OOBsicHUTE BIMSHUE TEMIIEpaTypbl Ha paboTy TpaH3ucTopa B cxemax ¢ Ob u O3.

Jlaboparophast pabota Ne 5 - Hccredosanue nonesoco mpansucmopa
1) Onpenenenue noyieBbIX TPAaH3UCTOPOB, UX OTIMYKE OT OUIOJISPHBIX
2) YCcTpoiCTBO M NPUHLMUII AEUCTBUS [T0JIEBOTO TPAH3UCTOPA C YIPABJISIOIIUM P — N- Iie-
PEXOAOM.
3) IloneBoii TpaH3UCTOP C YIPABISAIOLIUM P — N— [IEPEXO/I0OM, €r0 OCHOBHBIE XapaKTepHU-
CTHKU U IapaMETPHI.
4) YcTpoHCTBO U MPUHIIMII JEHCTBHS OJIEBOIO TPAH3UCTOPA C
M30JIMPOBaHHBIM 3aTBOPOM M BCTPOCHHBIM KaHAJIOM, €r0 XapaKTEPUCTUKU
5) YcTpoiicTBO M NPUHLMII IEWCTBHUS [TOJIEBOTO TPAH3UCTOPA C
M30JIMPOBAHHBIM 3aTBOPOM M MHIYLIUPOBAHHBIM KAHAJIOM. €70 XapaKTEPUCTUKU
6) DKBUBAJICHTHAS CX€Ma 3aMEIICHUS MOJIEBOTO TPAH3UCTOpa

JlaboparopHast padota Ne 6 (peanu3yercs B (hopMe MPAKTUISCKOW TIOJATOTOBKH) - Hccie-
dosanue mupucmopa

1) Ha3oBUTE OCHOBHBIC THITBI TAPHCTOPOB M OOBSICHUTE TIPUHIIUIT UX JACHCTBUSI.

2) KakoBbI OCHOBHBIE TAPaMETPbl THPUCTOPOB?

3)IlepeuncanTh ¥ MOSCHUTH CIIOCOOBI TIEPEBO/Ia THPHCTOPA U3 3aKPHITOTO COCTOSIHUST B
OTKPBITOEC

4) TlepeuncnuTh U OOBSICHUTH XaPAKTEPUIYIOILIHNE U TPEICIbHO-ONYCTUMBIE TTAPAMETPBI
TUPUCTOPOB IO IEMH aHOIa

5) PaccMoTpuTe BOJBT-aMIEpPHBIC XapaKTEPUCTHKH THPHCTOPA C TOYKH 3pCHUS (pusnde-
CKHUX IMPOIECCOB, MPOTEKAIOIINX B CTPYKTYpe THUMA N-p-N-p?

6)B uem COCTOAT MPEUMYIIECTBa THPUCTOPA MEPE/T AUHUCTOPOM

7) KakoBbI KOHCTPYKTHBHBIC OCOOEHHOCTH THPUCTOPOB?

JlaboparopHas pabota Ne 7 - Hccredosanue nonynposoOHUKOBbIX (hOMONPUEMHUKOS
1) OOBscHUTE, YTO TaKoe POTOMPOBOIUMOCTD
2) ¢otoranpBannueckuii 3¢hdHexT.
3) Dotoamon: GOTOAMOIHBII PEKHIM, XapPAKTEPUCTUKH, TApaAMETPHI.
4) ®otoamo: GOTOraIbBaHUUECKHIA PEXKUM, XaPAKTEPUCTHUKH, TaAPaAMETPhI
5) ®dotoTpaH3UCTOP NPUHIINT ICHCTBUS, XapaKTEPUCTUKH, TAPAMETPHI

JlaGopatopHas pabota Ne 8 - Hccrnedosanue OuooHbIX u MpaH3uCMOpPHbIX ONMPOHO8

1) [MoaynpoOBOHUKOBBIC U3JTyYaTEIH: YCTPOUCTBO, IPUHIIMIT ICHCTBUS, XapaKTEPUCTHKU
U TapaMeTpbl

2) CaoiicTBa U 00J1aCTH TPUMEHEHHUS AUOJHBIX ONTPOHOB

3) OnTpoHbl, UX Pa3HOBUIHOCTH.

4) TlpuHumm nercTBHsI, BXOAHBIE U BHIXOIHBIE TTAPAMETPhI ONTOMAp.

5) TpeGoBanus, NpeaAbABIsIEMbIE K JIEMEHTAaM OINTPOHA: U3ITy4aTeN0, ONTHYEC- KO-
My KaHaily, (POTOIPUEMHHUKY.
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3.1.2 PacyerHo-rpaduyeckas pabora

Tema:«Pacuer napamerpoB p-n nepexona u BAX noaynpoBoJHUKOBOrO 110AA, BIUSHUE
temnepaTtypbl Ha BAX ».

Bapuants! Ha PI'P BeIIaeT npenonasarens.

3agaua 1. Onpenenuts BBICOTY MOTEHLIUAIBHOTO Oapbepa ¢, ,,BO3HUKAIOLIETo Ipu oOpa-

30BaHUU HJICATBHOTO AJICKTPOHHO-IBIPOYHOTO NIEPEX0/ia B COCTOSIHUU PAaBHOBECHSI.

3amaya 2. OmnpenenuTh MUPHHY IEKTPOHHO-ABIPOYHOTO Hepexoga Og U pa3Mepsl
00€IHEHHBIX CIIOEB p- U N- obnactei (Spo , Ono) B COCTOSIHUM PAaBHOBECHSL.

3agaya 3. OmpenenuTh BBICOTY HOTCHUHAIBHOTO Oapbepa, MIMPHUHY 3JIEKTPOHHO-
JBIPOYHOIO HEepexosa O U pa3Mepsl 00eTHEHHBIX CIIOEB p- U N- obnactell ( O, , On ) IpH mojaue
Ha [Iepexo]l BHEIIHEro HanpspkeHus U.

3amaua 4. Paccuurath OapbepHyto Cs EMKOCTH Iepexo/ia Mpu BHEUIHEM HarpspkeHun U.

3agada 5

1) JaTe XapakTEepUCTUKY TUOJA.

2) BeinmcaTh U3 CipaBOYHUKA OCHOBHBIE TapaMETPBhI:

Unp = pu Inmpmax =
[ ob6p = npu UobOp. max =
Pcp = tmax =

3) IloctpouTs (Ha MUJIIUMETPOBKE) BOJNBT-aMIEpHYIO XapakTepuctuky (BAX) muona
utst remrieparypbl t=25 C i 3amanHoro 1uosa.

ITpu noctpoennn BAX npsimble 1 0OpaTHbIE BETBU XapaKTEPUCTUK PACIOIOKUTH B OJ1-
HOUW CHCTEME KOOPAMHAT.

4) Ilo BoNBT-aMIEPHON XapaKTEePUCTUKE ONPEAETUTD

CONPOTHUBIIEHHE IIPAMOMY TOKY (Rmp) npu Hanpsbkenun Uy, Ha nuHEHHOM ydacTke BAX
U CONPOTUBIICHUE 00paTHOMY TOKY (R0oOp) nmpu oOpaTHOM HanpsKEHUH

5) Iuddepennnanbabie CONPOTUBIEHHS (yg) U KpyTU3HY (S) npsamoi BetBun BAX nis
HanpsokeHus Uy,

3.2 3apanus 1JIS MPOMEKYTOYHOM aTTeCTAIlUH

KoHTpoJibHBIE BONIPOCHI K IK3aMEHY

CoOcTBeHHBIE U TPUMECHBIE MOJIYTIPOBOAHUKH, UX TPOBOIUMOCTb.

Hpeiid u nuddy3us HocuTenel 3apsaa.

Ob6pa3zoBanue p-n-nepexona. Ilepexon B paBHOBECHOM COCTOSIHUU

IIpoueccsl B P-N-niepexoe Ipy MoJadye BHEIIHETO HAIPSIKEHUSI.

Bonbr-amnepnas xapakrepuctuka (BAX) p-n-mepexona. IIpoGoii mepexona. Bujsl

npooos.

6. Pa3HOBHIHOCTH MOJYNPOBOAHUKOBBIX AMOAOB. [IpuHIMIT JeiicTBUS, OCHOBHBIE Mapa-

METPbI U XapaKTEPUCTUKHU BHIMPSIMUTEIbHBIX TUOIOB U CTAOMIIUTPOHOB.

Emkoctu p-n-nepexozna. Bapuxkan

bunonspnsie Tpansucrops! (BT): ycTpoiicTBO, MpUHIUI AEHCTBUS, PEKUMBI paOOTHI.

9. Cxewmsl BkitoueHus: bT, OCHOBHbIE CTaTHUECKUE XAPAKTEPUCTUKH U ITapaMeTphl B CXe-
Me ¢ ootuM amutTepoM (09),

10. ocHOBHBIE CTaTUYECKHE XapPAKTEPUCTUKU U MApaMeTphl B CXEME C OOLIMM SMHUTTEPOM
(OB),

11. BnusHHME TemmepaTypbl Ha CTATUYECKUE XapaKTEPUCTUKU OUTIOISIPHOTO TPAH3UCTOPA .

12. bunosnsipHble  TPAH3UCTOPbI KaK JHHEHHBIH 4veThipexmomocHuk. Cucrema h-
napaMeTpoB, CXeMa 3aMelleHus TpaH3ucropa B h-mapamerpax. Onpexpenenue h-
IIapaMeTPOB 0 XapaKTEPUCTUKAM TPAH3UCTOPA.

agrwbdE

o N
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13. TloneBble TPaH3UCTOPHI C YIPABIAIOMIKM P-N-TIEPEX0A0M: YCTPOHCTBO, MPUHLIUT JeHi-
CTBUS, OCHOBHBIE XapaKTEPUCTHKH, TapAMETPBI, CXeMa 3aMEUICHMS, BIMSHUE TEMIIe-
paTypsl.

14. TloneBble TPaH3UCTOPHI ¢ M30JUPOBaHHBIM 3aTBOpoM (MJIII-TpaH3uCTOpHI): YCTPOWA-
CTBO, IIPUHIIUI ACUCTBUA U XapakTepucTuku M/III-TpaH3ucTOpOB ¢ MHAYLUPOBAaHHBIM
Y BCTPOCHHBIM KaHAJIOM.

15. Tupucropsl: ycTpoHCTBO, NPUHIUI ACHCTBUSI, XapaKTEPUCTUKHU, IaPAMETPBI, CIOCOObI
BBIKJTFOYCHHS.

16. Cumucropsl: ycTpoHCTBO, IPUHIIMII ACHCTBUS, XapaKTEPUCTUKH

17. Ceroauoapl: yCTpPONCTBO, IPUHLIMII JEHCTBUS, XapaKTEPUCTUKN
18. momynpoBOAHUKOBBIE (HOTOAIEKTPUUECKUE TPUOOPHI.
19. OnrpoHsIL. yCTpOICTBO, MPUHLUT JEHCTBUSA, XapaKTEPUCTUKU

TunoBkle 3K3aMeHALIMOHHbIE 321aYH
1. OOpatHbIit TOK HACHIIICHUS UIeaabHOT0 repmanueBoro auoaa npu 7' = 300 K cocras-

astet |, =30 MKA. Haiitu conpoTuBieHHe A10/1a MOCTOSIHHOMY TOKY Rg u auddepenunansuoe

CONPOTHUBICHUE Iyt TIPU IPSIMOM M OOPAaTHOM HANPSDKCHUSIX, paBHbIX 0,2 B.

2. OOpatsblil TOK HacelmeHus p-n-nepexona |, =1 mMxA npu 7 = 300 K. Onpenenuts

COIPOTHUBIIEHHUE TEPEX0a MOCTOSITHHOMY TOKY M au¢depeHInanbHoe COPOTUBICHUE TIEPEX0a
IpH NPSIMOM U 00paTHOM HaNpsDKEHUSX, paBHBIX 150 MB.
3. OOpaTHbBIii TOK HaCHILEHUS WACATHHOTO P-N-miepexona npu temmneparype 7 = 300 K

paBeH 2 :10~" A. Haiiru: a) TOK, TEKYLIUIl Ipu NOpsAMoM HamnpsbkeHuu, pasHoM 0,1 B; 6) compo-
TUBJICHUE TU0Ja TOCTOSIHHOMY TOKY M JU(QepeHIraIbHoe CONPOTUBICHUE PU MPSIMOM U 00-
paTHOM HampsbKEeHUsX, paBHbIx 0,3 B.

4. P-n-mepexon umeer npsmoii Tok 0,8 A mpu npsimom Hanpspbkenuu 0,3 B u remneparype
okpyxkaroment cpeasl 7' = 35° C. Onpenenuth: a) 0OpaTHBIA TOK HackImeHus; 0) nuddepeHiu-
JIbHOE COINPOTHUBIIEHUE Nepexoa npu npsmoM Hanpsbkenuu 0,2 B; B) auddepenunansaoe co-
IIPOTUBJICHHE MTepexo/1a Ipu 0OpaTHOM HanpsbkeHuu 1 B.

5. OOpatssblil Tok HacbiueHus |gp-n-nepexona npu 7' = 300 K pasen 10712 A, [Ipu no-

BBILICHHH TeMIeparypsl Ha 75 ° CoGpaTHBINA TOK HachlmeHus ysemnamics B 10°pas. Ompene-
JIUTh HaIIPSDKEHUE Ha MepexXoe PU KOMHATHOM U MOBBILICHHON TEMIIepaType, €CIIH NMPSIMON TOK
yepes Hero | = 5 MA.

6. MzoOpasute BAX uaeanbHoro p-n-mepexoga. 3Aech k€ HAUEPTUTE PEANbHYIO Xapak-
TEPUCTUKY IUO/AA U OOBSICHUTE PAa3NUYMs MEXKAY STHUMH IBYMs KpUBBIMHU. Berancnute nud de-

PeHIMAIBHBIC COMPOTUBICHHUS Iy, p-N-TIEPEXOJA MPU TOKE I =0,01; 0,05; 0,1; 1,0; 2,0; 5,0 u
10,0 MA. Temneparypa T = 300 K, o6parHslii Tok HacelmeHus |y = IMkA. OCHOBBIBasCh Ha IO-
JIy4CHHBIX 3HAYCHHUSX CONPOTUBIICHUS Iy, NP PasINYHBIX TOKAX | , oOcymuTe BO3MOKHOCTH

MPAKTUYCCKOI'0 UCITIOJIB30BaHUA IMOJa KaK 9JICMCHTA C ynpaBJmeMoﬁ IIPOBOANMOCTBIO.

7. I[I/IOIU:I, CMCIICHHBIC B O6paTHOM HaIlpaBJICHHUU, 9aCTO UCIHOJIB3YIOT B KaUCCTBC IICpC-
MCHHBIX KOHJICHCATOPOB. BLI‘-II/ICJ'II/ITC, KaK YMCHBIIACTCA 6apbepHa${ CMKOCTb Auoaa C pC3KUM
NEpEXoa0M IpHU YBECIUUCHUN MOAYJIA HAIIPSAXKCHUA CMCIICHUA Ha 1 B, €CJIM U3BECTHO, 4UTO ITIpH

U=5B, Cgyp =20 n®.
8. 'V nomynposoanukosoro auoxa Ry, =25 Om; Ry, =2,5 MOwm; C = 120 n®. Omnpe-
JICIUT: &) Ha KaKO 4aCTOTe eMKOCTHOE CONPOTHUBICHHE CTAHET PaBHO R, 1 BCIEACTBHE ITO-

r'o MPOU30UIET 3aMETHOE YBEIMUEHUE OOPATHOTO TOKA (HO OH BCe ele OyaeT MaibiM); 0) Ha Ka-

21



KO 4aCTOTe EMKOCTHOE CONMPOTHBICHUE CTAHET PaBHO Ry, 1 MPOM30HIET pe3koe yXyulIeHne

BBIIPSMIISIOLIETO JEHCTBUS THOJA.

9. T'epmaHueBBIl P-N-TIEpex0] UMEET OOPATHBIM TOK HACBIIIEHUS SMKA, a KpEMHHUEBBIN
MEPEex0/I TAKKUX K€ Pa3MEPOB UMEET OOPATHBIN TOK HACKHIIICHUS 10"°A. Bbruncnuts 1 CpPaBHHTh
npsiMble HanpsbkeHus: Ha nepexonax npu 7' = 325Ku toke 0,2 A. ComportuiieHHeM 0a3bl mpe-
HeOpeyb.
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Jlucr perucrpanuu usmenenui k PI1JI

n/n

OcHoBaHNE BHECEHUS
N3MCHCHUA

KonnuectBo
CTpaHMIY
W3MEHEHUS

IMonamuce
paspaboTunka

PIIJT
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