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1 OoOmme moaoKeHus

Pabouas nporpamma u (HOHJI OIIEHOYHBIX CPEJCTB AUCHUILIUHBI « DIEKTPOHUKA» COCTaB-

JICHBI B COOTBETCTBHH C TPeOOBaHUSAMHU (elepalbHOTO TOCYJApCTBEHHOTO 00pa30BaTELHOTO
CTaHJapTa, YTBEPXKIACHHOTO MpUKazoM MuHucTepcTBa 00pa3oBaHus U Hayku Poccuiickoit ®e-
neparuu Ne 144 ot 28 deBpans 2018, u ocHOBHOM npodeccrnoHaabHOM 00pa3oBaTeIbLHON MPO-
IpaMMBbI TIOATOTOBKU «JIEKTpocHaO)eHne» 1Mo HampasieHuto moarotoBku 13.03.02 «Dnekrpo-
9HEPreTUKa U JICKTPOTEXHUKAY.

[TpakTHdeckas MOArOTOBKA PEaIM3yeTCsl Ha OCHOBE:

- IIpodeccuonanpusbiii cranmapt 20.032 «PABOTHHUK I10 OBCJIY> XUBAHUIO OBO-

PYJIOBAHMS TIOJACTAHLIMM DSJEKTPUUYECKMX CETEM». OGo6umieHHas TpyIoBas
byuknus: | MHXeHepHO-TEXHUYECKOE COMPOBOXKICHUE IESATENbHOCTH MO TEXHUYECKOMY 00-
CIIY’)KHBaHHUIO U PEMOHTY 000pYyIOBaHUS TTOICTAHIIHA.

3agaun dopMHUpPOBAaHUE TEOPETUYECKUX 3HAHUN MPHUHILHUIIOB PabOThl COBPEMEHHBIX

AUCHHILIAHBI MIOJIYTIPOBOJJHUKOBBIX NPUOOPOB, WX OCHOBHBIX CBOMCTB U XapaKTEPUCTHUK;
pHOOpPETEHNE HABBIKOB UX MCIIOIb30BAHMSI.

OcHoBHBIE ®dusuyeckrue OCHOBBI pabOThI MOIYIPOBOJAHUKOBBIX MPUOOPOB; MOIYIIPOBOI-

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

JVCLUTIIIMHBI

102111%D.¢

2 IlepeyeHb MIAHMPYEMBIX Pe3yJIbTATOB 00yUeHUsI MO AUCHMILTUHE (MOIYJIIO),
COOTHECEHHBIX ¢ HHANKATOPAMM JOCTHKEHUS] KOMIIeTeHIN

[Tponiecc u3ydyeHus AUCHUILIUHBI « DJIEKTPOHUKA» HAIpaBieH Ha (JOPMUPOBAHUE CIIEAY-
komneteHuui B coorBercTBUU ¢ PI'OC BO u ocHOBHOI 00pa3oBaTeabHOM MPOrpaMMoit

(Tabmuna 1):
Tabmuna 1 — KomnereHiy 1 HHIUKATOPHI UX JTIOCTHIKCHUS

Ko n nHaumenoBanue

Nuaukatopel JOCTUXEHUS

[Inanupyemsle pe3ynbTaTsl

KOMIETEHINH 00y4YeHHMsl IO JUCHIUIUINHE
[Tpodeccuonanbhble
OIIK-3 Crnocoben | OIIK-3.1 3naer ¢yHnameHnrtanb- | 3uams  (U3NYECKHE OCHOBBI
NPUMEHSTh COOTBET- | HbIE 3aKOHBI IPUPOBI, OCHOBHBIC | (DYHKIIMOHHPOBAHUS DIIEKTPOH-
CTBYIOUIMH  (U3UKO- | (U3NYECKHEe M MaTeMaTU4YeCKHUe | HbIX NpUOOpOB, UX XapaKTepH-

MaTeMaTH4YeCKUil ar-
rapar, METOJbl aHa-
Jv3a U MOJIEIMPOBA-
HUSI, TEOPETUUYECKOTO
U DKCIEPUMEHTAJb-

3aKOHBI
OIIK-3.2 YmMeer npumeHsTH ¢u-
3WYECKHE 3aKOHBI U MaTeMaThde-
CKHE METOJIbl JJISl peleHus 3a1a4
TEOPETUYECKOTO W MPUKIIAJTHOTO

CTHKH, TapaMeTphl ¥ OSKBHBa-
JICHTHBIE CXEMBI.

Ymems BBIOMpaTH THIBI 3JIEK-
TPOHHBIX HPUOOPOB B 3aBUCH-
MOCTH OT OCOOEHHOCTEH HUX

HOTO  MCCJEIOBAaHUs | XapakTepa PUMEHEHHUS.

npu pemennn Tnpo- | OIIK-3.3 Brnageer HaBbikamu HUc- | Bradems HaBBIKAaMH Pa3padoT-
(deccHoHaNBHBIX  3a- | TOJB30BAHUS 3HAHMM (U3MKM W | KU TNPUHLUMIHAIBHBIX CXEM C
nad MaTeMaTHKHU TPH PEHICHUH TPaK- | UCTIOIH30BAHUEM ITOYIIPOBOJI-

THUYCCKHX 3aaa4

HUKOBBIX TPUOOPOB.

3 MecTo IMCHMILIMHBI (MOYJ151) B CTPYKTYpe 00pa3oBaTe1bHOI MPOrpaMMbl

JucrumnHa «DIeKTPOHUKA) U3ydaeTcs Ha 2 Kypce B 4 cemecTpe.
Juctnummaa BXOAUT B cocTtaB Onoka 1 «Jlucuumimabl (MOAYIH)» M OTHOCHUTCS

«0a30BOM YaCTH».

21.]'[5{ OCBOCHUA NUCIHUIIIINHBI HGO6XO)II/IMI)I 3HaHUWs, YMCHU, HABbBIKH, C(i)OpMI/IpOBaHHI)Ie
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B IIPOLIECCE U3YUYEHUS AUCUUILINH «DPusuka», «Xumusy, «TeopeTnueckre 0CHOBBI AIEKTPOTEX-
HUKW», «INEKTPOTEXHUYECKNE MATEPUAIIbI U DJIEMEHTBI JJIEKTPOHHON TEXHUKN.

3HaHMA, YMEHHUS W HaBBIKM, COHOPMHUPOBAHHBIE NPH H3YYCHHH TUCIUIUINHBI
«DIJIEKTPOHMKa»», OyAyT BOCTpEOOBAHbI IPU U3YUYEHUU NOCIEAYIOIINX AUCUUIINH «PeneitHas
3alUTa U aBTOMAaTHKa CUCTEM DJIEKTPOCHAOKEHUs», «DJIEKTPUUECKUE U JICKTPOHHBIE anmnapa-
TbD», «OCHOBBI IPOMBILUIEHHON aBTOMaTHUKU 1 pOOOTOTEXHUKU.

JucuumumHa «OJIeKTPOHUKA» YaCTUYHO peain3yeTcs B popMe MPaKTHYECKON MOATOTOB-
ku. [IpakTuyeckas moAroToBka OpraHu3yeTcs IyTeM NPOBeJeHUs Ja00paTOPHBIX padoT, BHINOJI-
HEHHS pacyeTHO-TpaduiecKoil paboThl.

JucuuiuinHa «OJIeKTPOHUKa» B paMKax BOCIIUTATEIbHOM pabOThl HAIlpaBleHa Ha BOCIH-
TaHHE YyBCTBA OTBETCTBEHHOCTH, (POPMHUPOBAHHUE YMEHHS apryMEHTHPOBATh, CAMOCTOSTEIHHO
MBICIIUTh, Pa3BUBAET PO(ECCUOHAIbHBIC YMEHMSL.

4 O0beM IMCUHUILTHHBI (MOIYJISI) B 3a4€THBIX eIHHUIIAX ¢ YKA3aHHEM KOJHYeCcTBa
aKaJeMH4YeCKHX YaCOB, BbI/IeJIEHHbIX HA KOHTAKTHYI0 padoTy 00y4aommXxcs ¢
npenoaasareseM (110 BUAaM y4eOHBIX 3aHATHII) 1 HA CAMOCTOSITEJILHYI0 Pa0doTy
00y4yarIuXxcs

O6m1ast Tpy10€MKOCTh (00bEM) TUCHUILTUHEI cocTaBisieT 4 3.e., 144 akaj. yac.
Pacnpenencnue o0beMa AUCIUILTAHBI (MOJIYJIS) 110 BHJIAM YYCOHBIX 3aHSTUH MPE/ICTaB-

JIeHO B Tabimie 2.

Tabmuna 2 — O6beM TUCHUILTUHBI (MOJTIYJIs) TTO BHJIAaM YUEOHBIX 3aHSATHIM

Bcero akapemn-

O0BeM TUCHUILTAHBI
YeCKHUX YaCoB

OO0m1as TpyA0€MKOCTh AUCITUTUIHHBI 144

KonrakTHas aynuropHasi padora o0y4aoummxcs ¢ npenogasareseM (1o

. 12
BH/1aM y4eOHBIX 3aHATHII), BCero

B ToMm uucre:

3aHAITUS JIEKIIHOHHOI0 THNA (JICKIIUU U UHbIE Y4eOHbIC 3aHATUSA, TIPEIY-
CMaTPHUBAOIINE TPEUMYIIIECTBEHHYIO TIepeaady yu4eOHOH HHpOpMAaITiH I1e- 6
JArOTMYECKUMU PAaOOTHUKAMH )

3aHATHSA CEMMHAPCKOI0 THIA (CEMHUHAPHI, TPAKTUYECKUE 3aHATHUS, ITPAK-
TUKYMBI, JJa0OpaTOpHbIE pabOThI, KOJJIOKBUYMbI M MHbIE AaHAJIOTUYHbIE 3a- 6
HATHSI), B TOM 4yHclie B (popMe MpaKkTHUeCKOM MOrOTOBKH:

CamocrosiTeibHAsA padoTa 00yyalOIIMXCsl M KOHTAKTHas padoTa, BKIIO-
qarollasi rpynIoBble KOHCYJIbTAllMK, HHIMBUAYAIbHYIO paboTy 00ydaro-
muxXcs € mpernoaaBaTCIsIMnu (B TOM YHUCJIC UHAVNBUAYAJIbHBIC KOHCYHI)T&IH/H/I);

o . . 124
B3aUMO/ICHCTBHE B 3JICKTPOHHOHN MH(OPMAIIMOHHO-00pa30BaTeIbHON cpejie
By3a
[TpomexyTouHas aTTecTanus 00yJarmuxcs — « IK3aMeH» 8

5 Coaepxanue TUCUMIIMHBI (MOAYJIs1), CTPYKTYPHPOBaHHOE 110 TeMaM
(pasaenam) ¢ ykazaHueM OTBEJICHHOI0 HA HUX KOJMYECTBAa aKaJeMUYeCKHUX
4acoB U BHJ0B y4eOHOH padoThI

Tabnuna 3 — CTpykTypa u coiep>KaHue JUCIHUILTUHBI (MOTYyIs)

HaumenoBaHue pasziesnioB, TeM 1 co- | Busl yueOHON pabOThI, BKIIOYAsk CAMOCTOSITENBHYIO pa-
JIep’KaHue MaTepuaa 60Ty 00yJaromuxcst ¥ TPyJOEMKOCTH (B 4acax)
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KonrakTHas pabora
npernoaaBaTeiisd C O6y‘IaIOH_II/IMI/ICSI

Jlekuu

CemuHapckue
(mpakTuueckue
3aHATHUSA)

JlaGopaTopHbie
3aHATUS

CPC

Pa3znen 1 ®u3nyecKkue 0CHOBBI paﬁoTbI MOJYIIPOBOAHUKOBBIX l'[pHﬁOpOB

Tema 1.1Knaccuduxanus TBepAbIX
Tel. DHepreTuyeckas AuarpaMma
TBep/bIX Ted. OCHOBHBIE TApaMeTPhI
U CBOMCTBA MOJIYIIPOBOIHUKOB.
DIIEKTPOMPOBOIHOCTh COOCTBEHHBIX
MOJIYTIPOBOTHUKOB, T€HEPALIUS U pe-
KOMOWHAIIMSI HOCUTEJIEH 3apsiia

0,5

Briusinue Temiieparypsl U IIUPUHBI
3anpeleHHon 30861 Ha nponeccel
reHepalLuu.

Tema 1.2 DneKTpONIPOBOIHOCTH
MIPUMECHBIX MOJTYITPOBOIHUKOB,
ANEKTPOHHBINA U JIBIPOYHBINA TOJY-
MIPOBOJIHUKH. 3aKOH JEHCTBYIOLIUX
Macc.

0,25

KOHHCHTpaHI/IH OCHOBHBIX 1 HCOCHOB-
HBIX HOCHTEIICH 3apsaa0B, UX 3aBUCHU-
MOCTB OT TEMIICPATYPBhI. 3oHHas Aua-
I'paMMa OpUMECHOT'O IMOJIYIIPOBOAHH-
Ka.

Tema 1.3 Tuddysus u npeiid Hocute-
nei 3apsaa. [loaBUKHOCTh HOCUTENEH
u ko3 urment auddy3un. [TomHbrii
TOK B ITOJYITPOBOTHHUKAX .

0,5

3aBUCUMOCTh MOABHKHOCTH OT TUIIA
HOCHUTEJIEH 3apsiaa, TEMIIEpaTyphl U
MmaTepuaia Css3b ko3 duirenta
Jubdy3un U NOJBUKHOCTH.

Pa3nen 2 IToaynpoBogHNKOBBIE THOABI

Tema 2.1 ®uznueckre OCHOBBI 00pa-
30BaHUS NEKTPOHHO-ABIPOYHOTO Tie-
pexona. AHanu3 p-N nepexoja B pas-
HOBECHOM U HEPAaBHOBECHOM COCTOSI-
HHUMN. I/IH)KGKIII/ISI M OKCTpAaKI A HOCH-
TeNe 3apsaa B p-N-nepexoiax.

0,5

CUMMETpUYHBIA U HECUMMETPUYHBIN
p-n nepexon. BiusHue TeMneparypsl
Y IIUPHHBI 3aIPENICHHON 30HBI Ha
BBICOTY Oapbepa

Tema 2.2 BonpTamnepHasi xapakre-
puctrka (BAX) naeanuzupoBaHHOTO
p-n-nepexoxaa. TemneparypHas 3aBu-
CUMOCTh TOKa UCAITU3UPOBAHHOTO P-
N-nepexoaa BeIpIMUTEIbHBINA TUOM

0,25




HanmenoBanue pas3znenos, TeM U CO-
JepKaHue MaTrepuaia

Bunpl yue6HOM paboThI, BKIIFOUAsi CAMOCTOSTEIBHYIO pa-
00Ty 00YJarOIMXCsl M TPYJTOEMKOCTH (B 4acax)

KonraktHas padora
IIperoiaBaTelisi C 00yJalouMMHCS

Jlexkuu

CemuHapckue
(npakTuueckue
3aHATHUSA)

JlaGopaTopHbie
3aHATUS

CPC

Jla6.pabota 1 - NccnenmoBanue BHITIPS-
MHTEJBHBIX JIUOJ0B.*

2*

Bnusiaue renepannoHHo-
PEKOMOMHAIIMOHHBIX ITPOIIECCOB B
obsact 06beMHOT0 3apsiia Ha BAX
p-n-niepexoma. KomnoHeHTsI 00OpaT-
HOT'O M MPSIMOTO TOKa peaabHBIX p-N-
MIEPEXOJIOB.

Tema 2.3 EmkocTu p-n nepexoza.
Bunbr mpoboeB p-n mepexoma U ux
OTJIMYUTENbHBIC TPU3HAKU. Bapukar,
CTaOUIIUTPOH.

0,25

[locnenoBarenbHOE U MapalieIbHOE
COE€IMHEHUE JUOJIOB IS CHIIOBBIX
JJIEKTPUIECKHUX CXEM

P

aznen 3 Tpanzucropsl

Tema 3.1 Ha3nauenue u xnaccudu-
Kalus TPaH3UCTOPOB. bBUIIOJSpHBIN
TPAH3UCTOP: YCTPOWCTBO U OCHOBHBIE
(du3HYeCcKue NPOIECCHI.

0,25

PexxuMbl paboThI, 3aBUCUMOCTD KO-
s¢duLmeHTa YCHUIIEHUS IO TOKY OT
HANpPsDKEHUS U TOKA.

Tema 3.2 Cxembl BKIIIOUEHUS TPaH-
3uctopa Ob, O3, OK. Crarnueckue
XapaKTEPUCTHKU U ITapaMeTPHI.
Harpy3o4dHast XapakTeprucTHKa TPaH3HU-
cTopa.

0,25

Jla6.pabota 2 - MccrienoBanue cratu-
YECKHX XapaKTePUCTHK U (U3UUECKUX
napamMeTpoB MAJIOMOIIHOTO TPaH3H-
cTopa *

2*

YcunurenbHbie CBOWCTBA OUITONSIP-
HbIX TpaH3uctopos ¢ Ob, O3 u OK.
TpaH3KuCTOP KaK dJIEKTPOHHBINA KIIFOU.

Tema3.3 BinusiHue TemnepaTypsl Ha
BAX tpansucropa. bT kak uersipex-
NOJFOCHUK DKBUBaJICHTHas cxema. h-
napaMeTpsl TPaH3UCTOPA.

0,25

CocTaBHOW TPaH3UCTOP U €r0 CBOIi-
ctBa. [IpenenbHO-g0MyCcTHMBIE TTApaA-
METPBL.

Tema 3.4 YHUnomnaspuele (1oJIeBbIE)
TPAH3UCTOPBI, UX KIACCUPHUKAIMS U

0,25




HanmenoBanue pas3znenos, TeM U CO-
JepKaHue MaTrepuaia

Bunpl yue6HOM paboThI, BKIIFOUAsi CAMOCTOSTEIBHYIO pa-
00Ty 00YJarOIMXCsl M TPYJTOEMKOCTH (B 4acax)

KonTaktHas padora

IIperoiaBaTelisi C 00yJalouMMHCS

Jlexkuu

CemuHapckue
(npakTuueckue
3aHATHUSA)

JlaGopaTopHbie
3aHATUS

CPC

ycnoBHbIe 0003HaueHus. [IpuHumn
nevictBus [1T ¢ ynpasnstommm p-n
IEPEX0JI0M

Tema 3.5 XapakTepuCTUKH U T1apa-
METpbI. DKBUBAJIEHTHAsI CXeMa I10J1e-
BOT'0 TPAH3HUCTOPA.

0,5

Bnusinue BHenmHUX (aKTOPOB HA Xa-
paKkTEepUCTUKHU U nnapameTpsbl [1T

Tema 3.6 [losieBbie TpaH3UCTOPHI C
W30JIUPOBAHHBIM 3aTBOPOM: CTPYKTY-
pa, IPUHIIUI JEHCTBUS, CTATUYECKUE
XapaKTePUCTUKU

0,5

YacToTHBIC CBOMCTBA MOJIEBOTO TPaH-
3HCTOpPA

Tema 3.7 [Tpunuun padotst IGBT —
TPAH3HUCTOPA, CTPYKTYpa IIAHAPHOTO
IGBT, sxBuBanentHas cxema IGBT.

ITapameTpsl U XapaKTEPUCTUKU
IGBT..

0,5

Cpasaenune M/II1- GunonspHoro
TpaH3ucTOpa: PU3NYECKre CBONCTBA
1 0COOEHHOCTH dKCIIITyaTaluu

Pasnen 4 Tupucropsl

Tema 4.1 [lonynpoBoIHUKOBBIE TH-
pucropsl. Kinaccudukanus TupucTto-
poB. YCTpoOHCTBO THPUCTOPA U 00-
JacTh npumeHenus. [Tpunuun nei-
CTBUS AMHHUCTOPA U TpUHUCTOpaA J{n-
HaMHUYECKHEe ITapaMeTpbl TUPUCTOPA

0,5

Jla6.pabora 3 — MccrnenoBanue Tpu-
HUCTOpa™

2*

CraTrueckue napaMeTpbl THPUCTOPA.
CniocoObl nepeKiIro4YeHns 0IHOOIepa-
IIUOHHOT'O TUPUCTOPA

14

Tema 4. 3 CUMMETpUYHBIC THPUCTOPHI
— TUPHUCTOPHI, POBOAAIINE B 00paT-
HOM HarpaBlieHHH. BiusHue Temnepa-
TYpBI.

0,25

JnHamuyeckue napaMeTpbl THPUCTO-
pa

13

Paznen 5 OnToanekTpoHHbIE TPUOOPHI

Tema 5.1 [Ipubopsl ¢ BHYTpEHHUM
doTtoaddexrom: GoTrope3nucTopsl,
¢doTomo b1, GOTOTPAH3UCTOPHI, PO-

0,25




Bunpl yue6HOM paboThI, BKIIFOUAsi CAMOCTOSTEIBHYIO pa-
00Ty 00YJarOIMXCsl M TPYJTOEMKOCTH (B 4acax)

KonraktHas pabora
IIperoiaBaTelisi C 00yJalouMMHCS
Jlexuun Cemunapckue | Jlabopatopubeie | CPC
(npakTuueckue 3aHATUA
3aHATHUSA)

HanmenoBanue pas3znenos, TeM U CO-
JepKaHue MaTrepuaia

TOTUPUCTOPHEI.

OcCHOBHBIEC TApaMeTPBI, XapaKTepH-
CTHKH U OCOOCHHOCTH TPUMEHEHUS 10
dboTonpubopoB

Tema 5.2 CeTounsnydaromue npuodo-
PBI, ONITUYCCKUE KAHAIBI, IPUEMHUKH
CBETA, ONTPOHBI — MPUHLIMI JEH-
CTBUSI, OCHOBHBIC ITapAMETPBHI.

0,25

[TpeumymiecTBa U HEJOCTATKH OII-
TpoHOB. TpeboBanus, NpeabsBIIsie- 16
MbI€ K 3JIEMEHTaM ONTPOHA

NunuBuyanbHble KOHCYJIbTALIMU 1

UTOro 6 : 6 124
o JMCIHUMIIJINHE

* peanuzyercs B popMe IPaKTHUECKON MOATOTOBKU
6 BHeayauTopHasi caMOCTOSATEIbHASI pad0Ta 00yJAIOIIUXCS MO TUCIHUTITTHHE
(MonayJr0)

[Ipy mIaHUPOBAaHUU CAMOCTOSITENILHOM pPabOThI CTYACHTY PEKOMEHIYETCS PYKOBOJI-
CTBOBAThCS CJIENYIOIIUM PACTIPEICICHHEM YacOB Ha CaMOCTOATENbHYIO padoTy (Tabnuna 4):

Tabnuna 4 — PekomeHayemMoe pacnpeiesieHre 9acoB Ha CAMOCTOSTEIIbHYIO paboTy

KoMIOHEHTBI CaMOCTOATENbHON PadoThI KoanvecTBo yacoB
M3ydeHne TeopeTUYeCKUX pa3iesIoB TUCIMIIINHEI 94
IToaroToBKa K 3aHATUSM CEMHHAPCKOTO THIIA 9
[Tonroroska u opopmienue «PI'Py» 20
WHuButyabHbIE KOHCYJIbTAllUN 1
124

7 OueHOYHBbIE CPeICTBA /ISl IPOBeJCHUS TEKYLero KOHTPOJIs 1
NPOMEKYTOYHOH ATTeCTAUH 00y4aloIIUXCH M0 AUCHUIINHE (MOAYJII0)

(DOHJI OICHOYHBIX CPCACTB MJIA MPOBCACHHA TCKYILICIO KOHTPOJA YCIIEBACMOCTH U
MPOMEKYTOUYHOU aTTectanuu npeactasieH B [Ipunoxennn 1.

TIoHEI KOMIUIEKT KOHTPOJIBHBIX 3a11aH1/1171 HJIM UHBIX MaTCcpUualioB, HeO6XO)II/IMI)IX JUISL
OIICHUBAHUS PE3YNHTATOB OOyUYEHUsS MO AUCHHUIUIMHE (MOIYINIO), MPAKTHKE XPAaHUTCS HA Ka-
benpe-pazpaboTynKe B OYyMa)KHOM M JICKTPOHHOM BHUJIE.

8 YueOHO-MeTOAMYECKOEe M HHPOPMALMOHHOE 00ecedeHne TUCIUTITHHBI
(MmomxyJis)

8.1 OcHoBHas 1uTEpaTypa
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crema. — URL: https://znanium.com/catalog/product/1053409 (nara o6pamenus: 10.06.2021). —
Pexum nocrtyna: mmo noanucke.

3) HasbinoB B.H. ®usnuecknue 0CHOBBI ONMTO3JIEKTPOHUKH : yueOHOE mocooue / JlaBbI-
noB B.H.. — Tomck : ToMckuii rocy1apCTBEHHbI YHUBEPCUTET CUCTEM YIIPABICHHUS U Paauo-
anekTpoHuKH, 2016. — 139 ¢. — TekcT : ANeKTPOHHBIN // DNEKTPOHHO-OMOIMOTEYHAsT CHCTEMA
IPR BOOKS : [caiiT]. — URL: https://www.iprbookshop.ru/72209.html (mata oOpameHus:
10.06.2021). — Pexxum qocTyma: Jjisi aBTOPU3HP. TOJIb30BATEICH

4) BynbrueB A.Jl. Dnexrponnbie mpudopst / byasrae AJL., Jiamun [1.M., Tynunos E.C..
— Capartos : [IpodobpazoBanne, 2017. — 399 ¢. — ISBN 978-5-4488-0130-3. — Tekcr : amek-
TPOHHBIA // DnekrpoHHO-OuOmmoTeunas cucrema IPR BOOKS : [caiit]. — URL:
https://www.iprbookshop.ru/64054.html (mara obpamenus: 10.06.2021). — Pexum gocryma:
JUIsL aBTOPU3UD. NTOJIb30BaTENEN

8.2 JlomoJHUTE/IbHAS JIUTEPATypa

1) TsepaotenbHas 3JeKTpoHKUKA: YueOHOE mocooue s By3os/ D. H. Boponkos, A. M.
I'ynses, U. H. Mupoumnukosa, H. A. Hapsikos. - M.: Akagemus, 2009. — 318 c.

2) Tlanromkun, H. H. ®usmka mosynpoBOAHUKOB M IMOJYHPOBOJIHUKOBBIC MPHUOOPHIL:
Yyeonoe nocobue / [Nanromkun H.H. - Boponex:BI'JITY um. I'.®. Mopo3sosa, 2016. - 131 c. -
Tekcrt : anexrponHblid. - URL: https://znanium.com/catalog/product/858616 (nmara oOpameHus:
10.06.2021). — Pexxim J0CTyMa: 1O MOIHCKE.

3) EBmokumoB, A.Il. DiekTpoHHKa: KypC JEKIHMH TO JUCHUILIMHE «DJICKTPOHUKA H
MHUKpPOIPOLIECCOPHAsE TEXHUKa» Ul CTYJEHTOB, OOYYalOLIMXCS IO HalpaBJICHUIO MOATOTOBKU
13.03.02 «DnekTpo’HEepreTHKa M IEKTPOTEXHUKa», Tpodmin: «DIeKTpocHadkeHuey, «Peneii-
Hasl 3alMTa U aBTOMaTHU3alus JIEKTPOIHEPreTUIecKuX cuctem» (Bce ¢popmbl o0yuenus) / A.IL
EBnokxumos, P.A. EBnokumos. - Bonrorpan : ®I'6OY BO Bonrorpaackuit 'AY, 2018. - 116 c. -
Texcr : anexkrponnslid. - URL: https://znanium.com/catalog/product/1041848 (nara obpareHus:
10.06.2021). — Pexum gocTyma: 1o MmoJImrIcKe.

8.3 MeToauueckue yKa3aHusi il CTYJI€HTOB 110 OCBOEHHIO I CHUILIMHbBI

1) KomnsiToB, C.M. TBepnorenbHas snekTpoHuka: Meroauueckoe nocodue. / C.M.
KoneiToB (aBTOp-coctaButens) — Komcomonbsck-Ha-Amype: 'OYBIIO «Komcomonbckuii-Ha-
AMype roc. TexH. yH-T», 2003. - 179 c.

2) KonreiroB, C.M. TBepaoTenbHas 3JeKTpoHUKA: MeToauueckre yka3zaHus K ja0o-
paropueiM padotram / Coct. C.M. KonbsiToB — Komcomonsck-Ha-Amype: T'OYBIIO «Komco-
MOJIbCKHH-Ha-AMype roc. TexH. yH-T», 2002. — 40 c.

3) KomnsiToB, C.M. KBanToBas u ontudeckas >JIeKTpoHHKa: MeToauueckoe mocooue.
/ C.M. KomnbIToB (aBTOp-cocTtaButenb) — Komcomonbck-Ha-Amype: 'OYBIIO «Komcomonb-
CKHMi-Ha-AMype roc. TexXH. yH-T», 2003. — 179 c.

4) KomnpwiroB, C.M. KBaHTOBasi U onTu4ecKkasi 3JeKTpoHUKA: MeToandyeckune ykasa-
HUS K abopartopHbiM pabotam. / C.M. KonsitoB — Komcomonsck-Ha-Amype: [OYBIIO «Kowm-
COMOJIbCKMI-Ha-AMype roc. TeXH. YH-T», 2002.-31 c.

5) I'puadensa, C.H. ®usnueckue 0CHOBBI IEKTPOHUKU: MeTouye nocobwue. /
C.H.I'pundenbn (aBrop-cocraButenb) — Komcomonbck-Ha-Amype: ['OYBIIO «Komcomonb-
CKH-Ha-AMype roc. TeXH. yH-T», 2004. — 19 c.
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8.4 CoBpemenHbIe IpodeccHOHATbHBIE 0a3bl JAHHBIX M HH(POPMALIMOHHBIE
CIPaBOYHbIE CUCTEMbI, HCIIOJIb3yeMble NPH 0CYIIeCTBIEHHH 00Pa30BaTEIbHOIO
npouecca no JUCHUIINHE

1) Daexrponno-6ubaroTeuHas cuctema ZNANIUM.COM - http://www.znanium.com
2) DnekTpoHHO-OMOMMoTeuHas cuctema IPRbooks - http://www.iprbookshop.ru

8.5 IlepedeHb pecypcoB HHGOPMANMOHHO-TEJIEKOMMYHHKAIIMOHHOM CeTH
«HTEepHET», HEOOXOAMMBIX IJISI 0CBOEHUSI AU CHUIJINHBI (MO1YJIf)

1) Eropos, H. M. Dnekrponuka. Bepcus 1.0 [D1aeKTpoHHBIH pecypc]: KOHCIEKT JCKIUi
/ H. M. Eropos. — DnektpoH. aaH. (3 M0). — Kpacunosipck: UTIK CDY, 2008. — 330 c. - Pexxum
nocryma: http:/files.lib.sfu-kras.ru/ebibl/umkd/48/u_lectures.pdf

2) TlonynpoBoguuku. TexHu4Yeckas WHGPOPMAIUS, TEXHOJOTHMU U XapPAKTCPUCTHKH. -
Pexxum noctyma: http://www.symmetron.ru/suppliers/infineon/

3) VYueOHbIH J1a0OPATOPHBINA CTEH 1O YJICKTPOHUKE JJIsl U3Yy4YCHUS TOIYIIPOBOHHKO-
BoIX pubopoB LESO3. - Pexxum moctyna: http://www.labfor.ru/devices/leso3

4) Topoun. [None3nas nadopmanus. [ToaynpoBogHUKOBBIE IPUOOPHI M YCTPOMCTBA Ha
uX OCHOBE. - Pexxum moctyma: - www.toroid.ru/polprovod.html

5) HWudopmanmonnas cucrema "ExnHoe okHO TocTyma K 00pa3oBaTelibHbIM pecypcam”
[DnexkrponHsIii pecypc]. - Pesxum moctyna: http://window.edu.ru/

8.6 JIMIeH3u0HHoe U CBOOOIHO pacipocrpansieMoc nmporpammMHO¢C oﬁecne'{e}me,
HCIMOJb3yEeMO€ NPH OCYHICCTBJICHUH 06p330BaTeJIbHOF0 nmpomecca

no JTMCUMIIJINHE

Tabmuna 5 — [lepeueHb UCHOIB3yEMOro MPOrpaMMHOT0 00eCIeYeHUs

Haumenoanue [10 PexkBu3NTHI / yCII0BUS MCTIOIB30BAHUS

OpenOffice CBOGOI[HB.}I JIMIICH3U:, YCJIOBHUA UCITIOJIB30BAHUS 110 CCHUIKE!:
https://www.openoffice.org/license.html

9 OpFﬂHHI}ﬂHHOHHO-HGI{ﬂFOFH‘IGCKI/Ie yciaoBusi

Opranuzanus o0pa3oBaTeIbHOIO MpoLEcca perjaMeHTupyeTcs y4eOHbIM IJIAHOM M pac-
NUCaHUeM Yy4eOHbIX 3aHATUU. SI3bIKk 00ydeHus (mpenojaBaHus) - pycckui. Jlyig Bcex BUAOB
ayJUTOPHBIX 3aHATUN aKaJIeMUYECKUN Yac YCTaHABIMBAETCS MPOIOJIKUTEIBHOCTBIO 45 MUHYT.

IIpu dopmupoBanuM cBOEW MHAMBHIYaJbHON 00pa3oBaTENbHON TpaeKTOpHH oOyuaro-
IIMHACS UMEET MPaBoO Ha Mepe3ayeT COOTBETCTBYIOUINX TUCHUIUIMH U MPO(ECCUOHATBHBIX MOJY-
JIel, OCBOCHHBIX B IMPOIIECCE MPEANIECTBYIONMET0 00yYeHHs, KOTOPBIA 0CBOOOXK1aeT 00yJaronie-
rocsi OT HEOOXOIMMOCTH UX MTOBTOPHOT'O OCBOEHHUS.

9.1 O0pa3oBaresibHbIE TEXHOJIOTUU

YueOHbIit nponece mnpu npernoaaBaHu Kypca OCHOBBIBACTCA HaA UCIIOJIB30BAHUU Tpaldu-
IOWOHHBIX, MHHOBAIIMOHHBIX H I/IH(i)OpMaHI/IOHHI)IX O6p330BaTeJ'H)HBIX TEXHOJIOTHH. Tpa)II/IHI/IOH-
HBIC O6pa30BaTeJ'H:HBIC TCXHOJIOTHU MPCACTABJICHBI JICKIIUAMHW U CEMHUHAPCKUMU (HpaKTI/IquKI/I-
MI/I) 3aHATUSIMU. I/IHHOBaHI/IOHHLIe 06paSOBaTeJ'H)HI)Ie TEXHOJIOTUHU HCIIOJIB3YIOTCS B BUJAC IHUPO-
KOIr'o NpUMCHCHUA AaKTHUBHBIX U MHTCPAKTHBHBIX (I)OpM IMPOBCACHU A 3aHATHH. I/IH(bOpMaL[I/IOHHBIC
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o0pa3oBaTeNbHbIE TEXHOJIOTMH PEATM3YIOTCS IyTeM aKTUBU3ALMH CaMOCTOSTEIbHON paboThI
CTYJICHTOB B HH(OPMAIIMOHHON 00pa30BaTeILHON Cpeie.

9.2 3aHATUA JEeKIUOHHOI0 THIIA

JIEKIMOHHBIN KypC MpeanoaracT CUCTeMaTU3UPOBAHHOE M3JI0KEHUE OCHOBHBIX BOIIPO-
COB y4eOHOrO IJIaHa.

Ha niepBoii iekumu j1eKTop 00s513aH NpeAyNpeaUTh CTYAEHTOB, IPUMEHUTEIBHO K KAaKOMY
06a30BOMY yueOHUKY (YueOHUKAM, Y4€OHBIM TOCOOUAM) OyIeT IPOUYUTaH KypC.

JIeKIIMOHHBIN KypC AOJDKEH JaBaTh HauOoJbLIMi 00beM MHpOpManuu U 00ecreunBaTh
6osee rirybokoe NOHMMaHKUE Y4eOHBIX BOIPOCOB NP 3HAYUTEIBHO MEHbIIEH 3aTpare BpEMEHH,
4yeM 3TO TpeOyeTcsi OOJNBIIMHCTBY CTYACHTOB Ha CAMOCTOSITENIbHOE N3yUeHHE MaTepHraia.

9.3 3aHATUS CEMHUHAPCKOI0 THIIA

CeMMHaApCKUE 3aHATHS NIPEICTABIIAIOT COOOH NETaNU3aUIo JIEKIIMOHHOTO TEOPETHUECKO-
ro MaTepHaia, IPOBOIATCS B IIEJISIX 3aKPEIUICHHS Kypca H OXBAThIBAIOT BCE OCHOBHBIC Pa3/ieIbl.

OcHoBHOM (hopMOY TPOBECHHUS CEMHHAPOB SBISETCS 00CYX/IeHUEe Haubosee mpooieM-
HBIX ¥ CJIO’KHBIX BOIIPOCOB IO OT/EIBHBIM TEMaM, a TaKke pa3dop NMPUMEPOB U CUTYalMd B
ayJIUTOPHBIX YCJIOBUSAX. B 00s3aHHOCTH MpemnojaBaTelisi BXOJAT: OKa3aHHE METOIUYECKOU T10-
MOIIIY ¥ KOHCYJIbTHPOBAHKE CTYJCHTOB IO COOTBETCTBYIOIINM TeMaM Kypca.

AKTUBHOCTH Ha CCMHUHAPCKUX 3aHATUAX OUCHHUBACTCA IO CIACAYIOIIUM KPUTCPUSAM!

* OTBETHI Ha BOTIPOCHI, NIPe IaracMble PEnoaaBaTeeM;

* y4acTHe B JUCKYCCHAIX;

* BBIIIOJTHEHHNE POCKTHBIX M MHBIX 33/1aHUIA;

* ACCHCTHPOBAHME MPENOABATEIIO B IPOBEICHNUN 3aHATHIA.

OtBeT 0IKEeH OBITh apTYMEHTUPOBAHHBIM, Pa3BEPHYTHIM, HE OJTHOCIIOKHBIM, COIEPIKATh
CCBIJIKM Ha UICTOYHHKU.

JIoKmaapl ¥ ONIOHUPOBAaHHE JOKIAZ0B IPOBEPSIOT CTENEHb BIAJCHHS TEOPETUYECKUM
MaTepHajoM, a TaKXKe KOPPEKTHOCTh U CTPOTOCTh PACCYKICHHH.

OneHrBaHuE 3aJaHUH, BBHIIOJHEHHBIX Ha CEMHUHAPCKOM 3aHSTHUHU, BXOJIUT B HAKOIUICH-
HYIO OILICHKY.

9.4 CamocTosiTesqibHasA padoTa 00y4ar0IMXCs N0 JMCHUILIHHE (MOLYTI0)

CamocrosTrenbHas paboTa CTyIE€HTOB — 3TO NPOLECC aKTUBHOIO, LEJICHAIPABIEHHOTO
nproOpeTeHNs CTYIEHTOM HOBBIX 3HaHUH, yMeHUi 0e3 HEemoCpeICTBEHHOIO Y4acTHs Mpernoa-
BaTelsl, XapaKTEepU3YIOIUNCA MPEAMETHON HampaBlIEHHOCTHIO, 3(P(GEKTUBHBIM KOHTPOJIEM U
OLIEHKOI pe3ysIbTaToB AEATEIbHOCTH 00yUaroIerocs.

[{enu camocTOSATENIbHOMN pabOTHI:

* CUCTEMAaTH3alMs U 3aKPEIUICHUE MTOJIYYEHHBIX TEOPETUUECKUX 3HAHUHN U NMPAKTUYECKUX
YMEHUH CTYJICHTOB;

- yriyOJeHne U pacliupeHue TeOPETUYECKUX 3HAaHUM;

- (hopMHpOBaHNE YMEHUH HCIOJB30BaTh HOPMATUBHYIO U CIPABOYHYIO JIOKYMEHTAIMIO,
CIELUAJIBHYIO JINTEPATYPY;

* pa3BUTHE MMO3HABATEJIBHBIX CIIOCOOHOCTEN, aKTUBHOCTHU CTYJIEHTOB, OTBETCTBEHHOCTH U
OpPraHU30BaHHOCTH;

- (hopMHpOBaHHE CaAMOCTOSITEIILHOCTH MBIIIJIEHUS, TBOPUECKON MHUIIMATUBBI, CIOCOOHO-
CTEH K CAaMOPa3BUTHUIO, CAMOCOBEPIIEHCTBOBAHUIO M CaMOpEaIN3aliy;

* pa3BUTHUE UCCIEA0BATEIbCKUX YMEHHH U aKaIeMUYECKIX HABBIKOB.

CamocrosTenbHas paboTa MOXKET OCYHIECTBISATHCS WHAWBUIYAIBHO WM IPYNIAMH CTY-
JIEHTOB B 3aBUCUMOCTH OT IIeJIU, 00bEMa, YPOBHS CI0KHOCTH, KOHKPETHOM TeMaTHKH.

TexHOoOrHsI OpraHU3aIi CaMOCTOSTENIbHON paboThl CTYJEHTOB BKIIIOYAET MCIIOJIb30Ba-
HUE UHPOPMAIIMOHHBIX U MaTepUAIbHO-TEXHUYECKUX PECYPCOB YHUBEPCUTETA.
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KoHTponb pe3ynbTaToB BHEAYAMTOPHOW CAMOCTOSITENBHOW pabOThI CTYAEHTOB MOXKET
MIPOXOANTH B MTUCHMEHHOM, YCTHON WJIM CMEIIaHHOU (hopme.

CTyneHThl JOJDKHBI MOAXOJUTh K CaMOCTOSITENbHOM paboTe Kak K HauBaKHeHUIIeMy
CPEIICTBY 3aKpEIUICHUS U Pa3BUTHUSl TEOPETHUUECKUX 3HAHUH, BHIPAOOTKE €MHCTBA B3IJISJIOB Ha
OTJeNIbHBIE BOIPOCHI Kypca, MPUOOPETEHHsI OIIPEeICHHBIX HABBIKOB M UCIIOJIb30BaHUS Tpodec-
CHUOHAJILHOW JIUTEpPaTypHI.

9.5 MeToauuyecKue YKa3aHus Jsd oﬁyqammnxm 0 OCBOCHHIO JTUCHMIIIIMHBI

[Tpr m3yyeHMH AMCUUIUIMHBI OOYYarOIUMCS LEIecO00pa3HO BBINOIHATE CIIEAYIOIINE
PEKOMEH 1AM U:

1. U3yuenue yueOHOM QUCHUIUIMHBI JOHDKHO BECTUCH CUCTEMATHUECKH.

2. Ilocne u3y4yeHus Kakoro-aubo paszzaena mo y4yeOHUKY WIIM KOHCIIEKTHBIM MaTepuaaM
PEKOMEHYETCs 110 IaMATH BOCIIPOU3BECTH OCHOBHBIE TEPMUHBI, ONIPENEICHUS, IOHATHS Pa3ze-
na.

3. Oco6oe BHMMAaHUE CIIEAYET YAEIUTh BHIIOJIHEHUIO OTYETOB 110 MPAKTUYECKUM 3aHATHU-
SIM ¥ UHJJMBHTyaTbHBIM KOMIUIEKCHBIM 33JJaHUSM Ha CAMOCTOSATENBbHYIO paboTy.

4. Bcs TemaTuKa BOIIPOCOB, M3yYaeMBIX CaMOCTOSITENIBHO, 3a/1a€TCsl Ha JIEKLIMSX IIPEIo-
naBatesieM. MM e aroTcs UCTOYHMKU (B IEPBYIO OYEpE/lb BHOBb M3/IaHHBIE B EPUOANUECKOMN
HaY4HOM JuTeparype) Juist 6ojee AeTalbHOTO IOHUMaHUS BOIIPOCOB, O3BYUEHHBIX HA JIEKIUU.

[Ipu camocTosaTensHON TPOPAOOTKE Kypca 00y4aromuecs T0JKHBIL:

* IPOCMATPUBATh OCHOBHBIE ONpE/IeNeHUs U (PaKThI;

* IOBTOPUTh 3aKOHCIEKTUPOBAHHBIM Ha JIEKIMOHHOM 3aHATUU MaTepuai U JIONOJHUTH
€ro C y4eTOM PEKOMEHJI0BAHHOM 110 JaHHON TEME JIUTEPaTyphl;

* U3Y4YUTh PEKOMEHI0BAaHHYIO JINTEPATYPY, COCTABIATH TE€3UCHI, aHHOTALIUN U KOHCIIEKTBI
Haun0oJiee BaKHBIX MOMEHTOB;

* CAMOCTOSITEJILHO BBINOJIHATD 3a/laHuUsl, aHAJIOTUYHbIE MPEJlaraéMbIM Ha 3aHATHUSX;

* UCIIOJIb30BaTh JUIsl CAMOIIPOBEPKH MaTepuabl (POH/a OLIEHOYHBIX CPEJCTB.

MeTtoauyeckue yKa3aHus NpU padoTe HA/IL KOHCIIEKTOM JeKIHHU

B Xone JNeKUMOHHBIX 3aHATHH HE0o0XOAMMO BECTH KOHCIIEKTUPOBAaHHE Y4eOHOIro mare-
puana. O6pamar BHUMaHUE Ha KaTeropuu, (GopMyIHpOBKHU, PACKPHIBAIOLIUE COJEPKAHUE TEX
WIM UHBIX SIBJICHUM U IPOLIECCOB, HAYYHBIE BBIBOJBI U MPAKTUUECKNE PEKOMEHIAINH, MTOJI0KH-
TEJbHBIN OIBIT B OPATOPCKOM HCKycCTBE. JKenaTelbHO OCTaBUTh B pabo4MX KOHCIEKTaX MO,
Ha KOTOPBIX J€JIaTh MOMETKH U3 PEKOMEHI0BAaHHOM JIUTEPATYpPhl, JOMOJIHAIOIINAE MaTEPUAI IIPO-
CIIYIIAaHHOM JIEKIMH, a TaK)K€ MOJAYEPKUBAIOLINE 0COOYI0 BaKHOCTh TE€X WM WHBIX T€OpeTHYe-
CKHX TOJIOKEHMH. 3a1aBaTh MPENOAAaBaTeN0 YTOUHSIIOIIME BOIIPOCH] C LIENBIO YSICHEHUS TEOpe-
THYECKHX ITOJIOKEHUH, PA3PEIICHHs] CIIOPHBIX CUTYALUH.

Metoanyeckue yKka3aHus 10 CaMOCTOATEJbHON padore Hal M3Yy4YaeMbIM MaTepHa-
JIOM M IIPH NOAr0TOBKE K NPAKTHYECKUM 3aHATHAM

HauuHnaTh Haz0 ¢ U3yyeHHsl peKOMEHA0BaHHOH uTepaTypbl. Heo0X01umMo NOMHUTB, YTO
Ha JIEKIUU OOBIYHO paccMaTpUBAETCs HE BECh MaTepual, a TOJIbKO ero yactb. OcTalibHas €ro
4acTh BOCIIOJIHSIETCS B IIPOLIECCE CaMOCTOATENIbHONW paboThl. B ¢BsA3M ¢ 3TUM paboTa ¢ peKOMeH-
JIOBaHHOM JUTepaTypoi obs3arenbHa. Ocoboe BHUMaHME MPU 3TOM HEOOXOAMMO OOpaTHTh Ha
CoJiepKaHWEe OCHOBHBIX IOJIO)KEHHH M BBIBOJOB, OOBSICHEHHE SIBICHUN U (PaKTOB, YSICHEHUE
MIPAKTUYECKOTrO MPHJIOKEHUS pacCMaTpUBaEeMbIX TEOPETHYECKHX BONpocoB. B mpouecce rToi
paboThl HEOOXOIMMO CTPEMHUTHCS MOHATH U 3alIOMHHUTH OCHOBHBIE IOJIOKEHUS paccMaTpuBae-
MOT0 MaTepuaia, MpUMephl, MOSICHSIOIINE €ro, a TaKXXe pa3o0parbcsi B WILTIOCTPATUBHOM Mate-
puae.

MeToanyeckue yKa3aHus 110 BeinoaHeHuw PI'P

IIpu Bemonnenun PI'P Hy:XHO M3y4uTh MaTepHall IO TEME COOTBETCTBYIOIIETO pa3ea.
[TonoGpats moaxoxasmre hopmynsl s permeHus 3amad. ['paduxku BAX crpouts Ha MIULITUMET-
poBoii Oymare, 1100, UCTIONB3YS MporpaMMHbIe PoAyKThl. PI'P odopmisercs na popmate A4,
coraacuo PJ1 013-2016.
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10 Onucanue MaTepPUATBHO-TEXHUYECKOTO 00ecneyeHnsl, HeOOXO0AUMOr0 JIJIst
OCyILIeCTBJIEHUS] 00Pa30BaTEJIbHOI0 MPOLECCA MO JUCHHUIVIUHE (MOTYJII0)

10.1 Yue6HO0-1200paTOpHOE 000PYy10BaAHHE
Tabmuna 6 — [lepedenp 060pya0BaHUs TabOpPATOPHUH

HanmenoBanne AyIUTOPHHU

(1a6opatoprn) Hcnons3yemoe obopynoBanme

Aynuropus

304/3 JlaGopaTopus 3IEKTPOHUKHN YHuBepcanbHbIe J1abopaTopHbie cTeH bl 87-01
«JIya»

10.2 TexHu4eckue M 3JIEKTPOHHbIE CPeICTBA 00yUYeHHU s

JIeKIMOHHBIE 3aHATHS

Aynuropuu Jist TEKIMOHHBIX 3aHATHI YKOMIUIEKTOBAHBI MEOENBI0 U TEXHUYECKUMU Cpe-
CTBaMH OOYYEHUS, CIy)KaIlllUMHU ISl TIPEJICTaBIeHUs] y4eOHOU nH(popMau OOJBIION ayanuTo-
pun (HaOOpbI JIEMOHCTPAIMOHHOTO 00OpyHOBaHUs (IIPOEKTOp, AKpaH, KOMIBIOTEP/HOYTOYK),
y4eOHO-HaTrJIAIHbIE TTOCOOUSI, TEMATUYECKUE WIUTFOCTPALIIH).

s peanuzanuu JUCIUILTAHBI TOATOTOBJICHBI CIIEAYIONINE MPE3eHTALUN:
1. ®uszuyeckue 0CHOBBI padOTHI MOJYIPOBOJHUKOBBIX TPUOOPOB

2. IlonynpoBOAHUKOBBIE TUOIBI

3. Tpanzucropsl

4, TupucTtopsl

5. OnrosneKTpoHHbIE MPUOOPHI

JlaGoparopHeble 3aHATH

Jnist mabopaTopHBIX 3aHIATHH Hcmonb3yeTcs aynutopus 304 xopmyc Ne3, ocHamieHHas
000pyJI0BaHUEM, YKa3aHHBIM B Ta0I. 8.

CamocrosrenbHas pabora.

[TomerieHust A1 caMOCTOSITENBHOM pabOThl OCHAIIEHBI KOMIBIOTEPHON TEXHUKOH ¢ BO3-
MO>KHOCTBIO TIOJKITIOYEHHS K ceTH «VIHTEpHET» U TOCTYIOM K AJIEKTPOHHON WH(OPMAIIMOHHO -
oOpa3zoBatenbHOM cpene KHAT'Y:

- yuranbHbIN 3a1 HTh KHAT'Y;

- KOMITBIOTEepHBIC Ki1acchl (aya. 211 kopmyc Ne 3).

11 Uuble cBeaeHus

MeToauuecKkue PE€KOMEHIAMH 110 oﬁyqeﬂmo JuI ¢ OrpaHU4Y€HHBIMHA BO3MOKHO-
CTSsIMH 3/10POBbS U HHBAJIU/A0B

OcBoeHNe NUCIHUILIMHBI 00YYarOIMMUCS ¢ OTPAaHUYEHHBIMH BO3MOXKHOCTSIMHU 37I0POBbS
MOJKET OBITh OPraHW30BAHO KaK COBMECTHO C APYTMMHU OOYYalOIIUMUCS, TaK U B OTAENbHBIX
rpynmnax. [IpennonaratoTcs cienuanbHble YCIOBHS JUIS MOTy4eHUs] 00pa3oBaHUs 00yJatonuMu-
Csl C OrPaHUYEHHBIMH BO3MOKHOCTSIMH 3/10POBBSL.

[Tpodeccopcko-niearornyeckuii cocTaB 3HAKOMUTCSI C TICUXO0JI0T0-(pU3UOIOTHUECKUMHU
OCOOEHHOCTSIMU O0YYaroIMXCcs MHBAIWJIOB U JIMI[ C OTPAHUYEHHBIMH BO3MOXKHOCTSIMHU 3/10pO-
Bbsl, MH/AUBUYAIbHBIMU NPOrpaMMaMi peaOWIUTallMi UHBAIHIOB (pu Hamuuuu). [Ipu HeoO-
XOJIMMOCTH OCYILECTBIISIETCS JOMOJHUTEIbHAS MOAEPKKa MPEroAaBaHus ThIOTOPAMH, TCHUXO-
JIOTaMH, COLIMAJIbHBIMU paOOTHUKAMH, MPOLIEIIIMMHU MTOATOTOBKY aCCHCTEHTAMHU.
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B cootBercTBHM ¢ MeTOIMYECKMMHU peKkoMeHAanussMu MunoopHayku P® (yTB. 8 anpens
2014 r. N AK-44/058BH) B Kypce MpEIOJIaraeTcs MCIOIb30BaTh COIMATbHO-aKTHUBHBIE U Pe-
(iiekcuBHBIE METOIbI 00YUEHUS, TEXHOJIOTHU COIIMOKYIBTYPHON peadMINTAINY C LENbI0 OKa3a-
HUS TIOMOIIM B YCTAaHOBJICHUH IOJIHOIICHHBIX MEXJIMYHOCTHBIX OTHOILLIEHUH C APYTUMU CTY/ICH-
TaMH, CO3JJaHUU KOM(pOPTHOTO MCUXOJIOTUYECKOTO KIMMaTa B cTyleHueckoil rpymnne. [Togbop u
pa3palboTKa y4yeOHbIX MaTepHaIOB MPOU3BOJISATCS C yYETOM IPEAOCTABICHUS MaTepuana B pas-
JUYHBIX (hopMax: ayauadbHOW, BHU3YaJIbHOW, C HCIIOJIB30BAaHUEM CHEIHATBHBIX TEXHHMUYECKUX
CPEICTB M MUHPOPMAIIMOHHBIX CUCTEM.

OcBoenne nucuuiuivHbl gunamMu ¢ OB3 ocymiecTBiseTcss ¢ HUCIOJIB30BAHUEM CPENICTB
o0OydeHus 0o0IIero M crenuaibHOro Ha3HaueHus (IepCOHATBHOIO U KOJUIEKTMBHOTO HCIIONb30-
BaHMs). MarepuaabHO-TEXHHUECKOE 00eCIeueHHEe MpeyCMaTpUBAET MPUCIIOCOOICHHE ayIUTO-
puii kK Hy>kaam simi; ¢ OB3.

®opma NpoBeACHUS aTTECTALMK JUIsl CTYACHTOB-UHBAJINI0B YCTAaHABIMBAETCS C YUETOM
WHIUBHUIYAIbHBIX MCUX0(pU3nIecKux ocooernHocrer. s cryaentoB ¢ OB3 nmpenycmarpuBaet-
cs1 tocTymHas popma Mpe1oCTaBICHUS 331aHUi OLICHOYHBIX CPE/ICTB, @ UMEHHO:

- B T[EYaTHOW WM DIJIGKTPOHHOM (opme (s IUIl € HapYUICHUSIMH OIOPHO-
JIBUTATEIBLHOTO ammapara);

- B IIe4aTHOM (hopMe WIIH DIEKTPOHHOM (opMe C YBETUUYEHHBIM MIPUPTOM U KOHTPACTHO-
CTBIO (17151 JIUL] C HAPYILLIEHUSIMU CIIyXa, peUH, 3pEeHuUs);

* METOJIOM YTEHHS aCCUCTEHTOM 3a/IaHus BCIYX (ISl JTUI] C HAPYIICHUSIMH 3PEHU).

CryneHTaM ¢ MHBAJIMIHOCTHIO YBEIMUMBAETCS BPEMs Ha MOATOTOBKY OTBETOB Ha KOH-
TPOJIbHBIE BOMPOCHL. JIJis TakUX CTYICHTOB IMpeaycMaTpUBaeTCs JOCTyMHas ¢opma ImpeaocTaB-
JICHUS] OTBETOB HA 3a/laHus, a UMEHHO:

- MIMCBMEHHO Ha OyMare uiau HaOOpOM OTBETOB HAa KOMIIBIOTEPE (ISl JIUI] C HAPYIICHU -
MU CllyXa, peuH);

- BLIOOPOM OTBETa U3 BO3MOYKHBIX BAPUAHTOB C MCIOJIb30BAHUEM YCIYT aCCUCTEHTA (IS
JIMI] C HapYLIEHUSIMU OITIOPHO-/BUTaTEJILHOTO arapara);

* YCTHO ([U1s1 TUI] C HAPYLICHUSIMU 3PEHHUSI, OTIOPHO-JBUTATEIHLHOTO allapara).

[Tpu HEoOXxoaMMOCTH ISl 00YUYaOLIUXCsl C MHBAJIUAHOCTBIO MPOLIEypa OLEHUBAHUS pe-
3yJIbTaTOB O0YyUYEHHSI MOKET MIPOBOAUTHCS B HECKOJIBKO 3TAIOB.
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[Tpunoxenue 1

®OH/J OLIEHOYHBIX CPEJICTB*
0 JUCIHUILINHE

«IIEKTPOHHUKA»
HamnpaBnenue noarotToBku 13.03.02 «DnexTposHepreTHKa 1 dJIEKTPOTEXHUKA)
HamnpasnenHocts (mpoduiib
P v( poduy) «DIIEKTPOCHAOKCHHE»
00pa30BaTesbHOI MpOorpaMMbl
KBanmudukanmys BEITyCKHUKA bakanasp
I'ox Hayasa MOATOTOBKHU 2021
(no yuebHomy niawy)
dopma o0yueHHs 3a04yHas
TexHonorus 00y4eHus MPaoUyUOHHAS
Kypc Cemectp TpynoeMKkocTs, 3.€.
2 4 4
Bua npomexyTo4HOM aTTecTaluu OOGecneunBaroiiee noapas3aeacHne
«OK3ameny Kagheopa «IIpomviuinennas snekmpoHuxa

'B JaHHOM IIPUIIOKCHUH MTPECACTABJICHBI TUIIOBBIC OLICHOYHBIC CPCACTBA. ITomHBII KOMITIEKT
OLICHOYHLIX CPCACTB, BKJ'IIO‘-IaIOH_[I/Iﬁ BCC BApHUAHTLI SaﬂaHI/Iﬁ (TeCTOB, KOHTPOJIbHBIX pa60T )51 I[p.),

npeJiaraeMbIx o0yJarolemMycs, XpaHuTcs Ha kadenpe B OyMa)kHOM U 3JI€KTPOHHOM BHJIE.
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1 IlepeyeHb MIAHHUPYEMBIX Pe3yabTATOB 00y4eHHUs 10 AU CHMILIMHE (MOIYJIIO0),
COOTHECEHHBIX € IJIAHUPYEMBbIMH pPe3yJIbTaTaMH 00pa30BaTe/IbHON NPOrpaMMblI

Ta6mmma 1 — KomneTeHImu 1 MHAMKATOPHI MX TOCTHXKCHHS

KO,I[ N HAUMCHOBAHHEC

I/IH,[[I/IKaTOpBI JOCTHIXKCHU A

[Tnanupyemble pe3yiabTaThl

KOMIICTCHITHH 00y4YeHHMSI 110 TUCIUTUIHHE
[Ipodeccuonanbubie
OIIK-3 Cnocoben | OIIK-3.1 3naer dyHnameHTanb- | 3uams  (QU3HYECKHE  OCHOBBI
NPUMEHSTh COOTBET- | HbIC 3aKOHBI IPUPOJIBI, OCHOBHBIC | (DYHKIIMOHHPOBAHUS JIICKTPOH-
CTBYIOUIMIA  (U3UKO- | PU3NYECKHE M MAaTEeMAaTHYECKHE | HBIX NMPUOOPOB, MX 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 npumeHsTH u-
3MYEeCKHE 3aKOHbl U MaTeMaTuye-
CKHE METOJIbI /ISl peIIeHUs 3a1a4
TEOPETUYECKOIO0 U MPUKJIIAJHOTO
xapakrepa

OIIK-3.3 Biameer HaBLIKAMH HC-
MOJIb30BaHUS 3HAHUH (QH3UKU H
MaTeMaTHKHU IMPU PELICHUHU IpaK-
TUYECKHX 3a/1a4

CTHKH, TapaMeTpbl W O3KBHBa-
JICHTHBIE CXEMBI.

Ymemv BHIOMpaTh THIBI 3JIEK-
TPOHHBIX TPUOOPOB B 3aBUCH-
MOCTH OT OCOOEHHOCTEH HX
IPUMEHECHHS.

Braoemv waBbIKamMm pazpadoT-
KA TPUHIUIUAIBHBIX CXEM C
UCIIOJIb30BAaHUEM TOJIYIPOBOJI-
HUKOBBIX TPUOOPOB.

Tab6muma 2 — [TacmopT ¢oHIa OIEHOYHBIX CPEICTB

Kontposnpyemsie ®opmupyemas | HammenoBanue
pasneiibl (TeMbl) KOMIIETEeHIUs OLIEHOYHOT0 Iloka3aTe/u OlleHKH
AU CHUTIIHHBI cpeacTBa
Paznen 1-5 OIIK-3 3amuTa nadopa- | ApryMEHTHPOBAaHHOCTh
TOPHBIX padoT OTBETOB
Paznen 1-5 OIIK-3 Tect [1paBUIBLHOCTH OTBETOB
Paznen 1-5 OIIK-3 PI'P [TosnHOTa M MPaBUIIBHOCTH
BBITTOJIHEHS 33 TaHHSI

2 MeTtoanueckne MaTepHAaJibl, ONpPee/IA0NNe MPOLeAyPhl OlleHUBAHUS 3HAHWI,
YMeHM, HABBIKOB H (MJIH) ONBITA AeSTeIbHOCTH, XapaKTepPU3yolue nmpouece
(popMupoBaHusa KOMNIETEHIH

Metoanyeckre MaTepuabl, ONPEAESIONIMe MPOUEAYphl OLEHUBAHUS 3HAHUM, YMEHUH,
HAaBBIKOB U (WJIM) OIBITA I€ATEIbHOCTH, IPEICTABICHBI B BUE TEXHOJIOIMUYECKON KapThl TUCIIH-

wnHbI (Tabnuia 3).

Tabmuna 3 — TexHoJornyeckas Kkapra

HaumenoBanue | Cpokn IIxana
Kpurepun
OLICHOYHOI0 | BBINOJIHE- OLICHHU-
OllCHUBaHUA
cpeacrea HUSA BaHUA
4 cemecTp

Ilpomescymounas ammecmauusn 6 gpopme «IK3amen»

1 | JlaGoparopuas | B TeueHue
5 6annoB
pabota 1 cemecTpa
2
JlaboparopHas BTEUCHHE |
pabora 2 cemecTpa

5 06ayuI0B — CTYNIEHT MOKa3ajl OTIMYHBIE
HAaBBIKM IIPUMEHEHUS MOJYYEHHBIX 3Ha-
HUI M yMEHUH Ipu peuieHuu npodec-
CHOHAJIBHBIX 33/1a4 B paMKaX YCBOECHHO-
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HanmenoBanue
OILIEHOYHOI'0
cpeacTBa

Cpoknu
BBITNOJIHE-
HHUS

HIxana
OlleH MU -
BaHUA

Kpurepun
OlleHUBAHMS

3 JlaGopaTopHas
pabora 3

B TCUCHHE
ceMecTpa

5 Gamos

ro yueOHOro Marepuara.

4 Gamma — CTYACHT IMOKasaj XOpOIIHe
HaBBIKM TPHUMEHEHUS TOJyYCHHBIX 3Ha-
HUI M yMEHUH IpU peuieHuu npodec-
CHOHAJIbHBIX 33124 B PaMKaX YCBOCHHO-
ro yueOHOro MaTepuasa.

3 Oamna — CTymeHT mOKasan yIoBIe-
TBOPHUTEIILHOE  BJAJCHUE  HAaBBIKAMU
NPUMEHEHHS MONYYCHHBIX 3HAHUH U
YMEHUH MpHU pereHnu mpopeccuoHab-
HBIX 337124 B PaMKaX yCBOEGHHOTO ydel-
HOT'O MaTepHaa.

2 Gayuta — CTYyJEHT POJAEMOHCTPUPOBAI
HEJIOCTaTOYHBI  ypOBEHb  BJIAJICHUS
YMEHHMSIMU W HaBBIKAMH TIPH pPEIICHHH
npodecCHOHANBHBIX 33a7ad B paMKax
YCBOGHHOT'O Y4eOHOTO MaTepuaa.

4 | Tecr
o pazzaeny 1

B TCUCHHE
ceMecTpa

10 GaiuioB

5 | Tecr
o pazzaeiny 2

B TCUCHHE
ceMecTpa

10 GasuioB

6 | Tecr
1o pazzaeny 3

B TCUCHHE
ceMecTpa

10 Gasu1oB

7 | Tecr
1o pazzaeny 4

B TCUCHHE
ceMecTpa

10 Gasu1oB

8 | Tecr
o pazneny S5

B TCUCHHE
ceMecTpa

10 GaiuioB

10 6amnoB — 91-100 % npaBUIBHBIX OT-
BETOB — BBICOKMI YPOBEHb 3HAHUM;

8 6amnoB — 71-90 % mpaBUIBHBIX OTBE-
TOB — JOCTAaTOYHO BBICOKHI YpOBEHB
3HAHUH;

6 6amnoB — 61-70 % mpaBUIBHBIX OTBE-
TOB — CPEIHUI YPOBEHb 3HAHUM;

3 6amnoB — 51-60 % npaBUIBHBIX OTBE-
TOB — HU3KUI YPOBEHb 3HAHUIA;

0 6amnoB — 0-50 % mnpaBWIBHBIX OTBE-
TOB — OYEHb HU3KUI YPOBEHb 3HAHUU

9 «PT'P»

B TCUCHHE
ceMecTpa

35 6amnoB

35 GannoB — CTYIEHT TMOKa3al OTJIMY-
Hbl€ HaBBIKM MPUMEHEHHUS MOJyYEHHBIX
3HAHUM U YMEHUHN INpU PELIEHUU IIPO-
(deccroHaNbHBIX 33/1a4 B paMKax YCBO-
€HHOIo yueOHOro MaTepuasa.

20 6ayI0B — CTYJIEHT IOKa3ajl XOpolIne
HaBBIKM NPUMEHEHUs MOJIyYeHHBIX 3Ha-
HUN UM YMEHUH NpH peuieHuH mnpodec-
CHOHAJIbHBIX 3a/1a4 B paMKax YCBOEHHO-
ro yueOHOro mMarepuasa.

10 Gay1 — CTYJEHT MOKa3ajl yIOBJIETBO-
pUTENIbHOE BJAJICHUE HAaBBIKAMU IIpHU-
MEHEHHUsI TOJYYCHHBIX 3HAHUUW M yMe-
HUI TpU peleHuH NIpoQecCuoHaTbHBIX
3ajjady B paMKax YCBOCHHOTO Y4eOHOro
MarepHaa.

0 6ayiIoB — CTYAEHT MPOIAEMOHCTPUPO-
BaJl HEJOCTAaTOYHBIH YPOBEHb BIIAJCHUS
YMEHUSMH W HaBbIKAMHM TPU pEIICHUH
MpoECCHOHANIBHBIX 3a7a4 B paMKax
YCBOEHHOI'0 y4eOHOro MaTepHaia.

Texymuit KOHTPOJIb:

100 6Gamnos

DK3aMeH:

50 0amoB

HUTOI'O:

150 6amos
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HaumenoBanue | Cpokn IIxana
Kpurepun
OLICHOYHOI0 | BBINOJIHE- OLleHM-
OLICHHBAHNS
cpeacTBa HHUS BaHMA

Kpurtepuu onieHKH pe3y/ibTaTOB 00y4eHHs 10 JUCHUILIMHE:

0 — 64 % OT MakCUMaJIbHO BO3MOXKHOW CYyMMBI 0ajIoB — «HEYHAOBJIETBOPUTEIBHO» (HEHO-
CTaTOYHbBIN YPOBEHD ISl MPOMEKYTOYHON aTTeCTallly 10 JUCIUILINHE);

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 MakcuManabHO BO3MOKHOI CyMMBI 0AJJIOB — «OTJIMYHOY» (BBICOKUHN (MaKCH-
MaJIbHBIN) YPOBEHB)

3 TunoBble KOHTPOJILHBIE 32/IaHNUS WIH UHBIE MATEPHAIbI, HEOOXOUMBbIE /1151
OLIEHKHU 3HAHUI, YMEeHM i, HABBIKOB U (UJIH) ONBITA JAeSITEeJIbHOCTH,
XapakTepusyoume npomecc popMupoBaHus KOMIETEHIHIl B X0/1€¢ 0CBOCHUS
00pa3oBaTeJIbHOM NPOrPaMMBbI

3.1 3apanus I TeKyIero KOHTPOJIsl ycleBaeMoCTH

3.1.1 3apanus A5 J1a60paTOPHLIX padoT

JlaboparopHast padota Ne 1 (peanmsyercs B (hopMe MPaKTUICCKOU TOJTOTOBKH) - Hccie-
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 00J1aCTH TPUMEHEHUSI JHOI0B?

6) HazoBuTe OCHOBHBIE TApaMETPhI OTYIIPOBOTHUKOBBIX THOOB.

7) HazoBuTe OCHOBHBIC BU/IBI POOOEB P-N-IIEPEXOI0B.

8) Pacckaxute; kakue (Gpu3MIecKre MPOIECCh OMPENEIAOT (OPMY XapaKTEPUCTUKU CTa-
OMJINTPOHA Ha Pa3HbIX y4acTKax.

9) OT 4yero 3aBUCHUT HAPsHKEHUE TPOOOsT?

10) Kaxk HaiiTu TemriepaTypHbIi K03(hGUIMEHT HanpshkeHus craduimn3aiun? Kakoit 3HaKk
OH MMEET JJIsl pa3HbIX BUIOB P000si?

11) TlpuBecTH cXeMy BKJIIOYCHHUS CTAOMIIUTPOHA.

JIaGoparophas padota Ne 2 (peanuzyercs B popme NpakTHIECKOi MOATOTOBKH) - Hccie-
008aHUe CMAMU4ecKux Xapakmepucmux u u3u4eckux napamempos MaioMoujHo20 OUNoapHo-
20 mpau3ucmopa

1) O0OBbsicHHUTE YCTPOMCTBO M MPUHIIUII ACHCTBHS TPAH3UCTOPA.

2) TlpuBenute KapTUHY pacIpe/ielieHss HEOCHOBHBIX HOCHTENCH B 0a3ze TpaH3WCTOpa B
3aBHCUMOCTH OT peXrUMa paboThI.

3) HazoBute cocTaBisIoNINe TOKOB JIEKTPOIOB TPAH3UCTOPA.

4) HazoBuTe cTaTHYECKUE MMapaMeTpbl TPAH3UCTOPA, OOBICHUTE UX (PU3HYECKUN CMBICI.

5) HaueptuTh cxemy BKJIIOUYCHHUs TpaH3ucTopa ¢ OD

6) OOBSICHUTH YCUIIUTENbHBIE CBOWCTBA TPAH3UCTOPA, BKIIOUEHHOT'O 110 CXEME C 00IIUM
IMHTTEPOM.

7) Uzo0pazure BAX tpan3uctopa st cxemsl ¢ O3, 00bSICHUTE HX.

8) Haueptuth cxemy BritoueHus tpansuctopa ¢ Ob

9) Uzobpaszure BAX tpan3ucropa aist cxem ¢ Ob o0bsicHUTE UX.

10) OOBSICHUTD yCHITMTENBHBIE CBOWCTBA TPAH3UCTOPA, BKIIFOUEHHOTO 110 CXeMe ¢ 001Iei
6a3oil.

11) Kakue cymecTByOT CUCTEMbl MaJIOCUTHABHBIX MTAPAMETPOB M B YeM MPEUMYIIECTBA
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cucteMsl h - mapameTpoB?
12) Kak BBINIIANT SKBUBAJICHTHAs CXeMa TpaH3UCTOpa B cucteMe N - mapameTpoB?
13) OOwsacHHUTE BIMAHUE TEMIIEpaTypsl Ha paboTy Tpan3ucropa B cxemax ¢ Ob u OD.

JlaGopaTtopHas padota Ne 3 (peasinzyercsi B popMe IPAKTUUECKOM MOATOTOBKH) - Mcce-
008aHue mupucmopa

1) Ha3oBuTE OCHOBHBIC THITbI TAPHCTOPOB M OOBSICHUTE MPHHIIUIT UX JICHCTBUSI.

2) KakoBbI OCHOBHBIC MTapaMeTpbl TUPUCTOPOB?

3) IlepeuyncnuTh U MOSCHUTH CIIOCOOBI MEPEBO/Ia TUPUCTOPA U3 3aKPHITOIO COCTOSIHUS B
OTKPBITOE

4) TlepeuncauTh U OOBICHUTH XaPAKTEPU3YIOIIHNE U TPEACIbHO-IONYCTUMBIE TTAPAMETPBI
TUPUCTOPOB MO HEMH aHOa

5) PaccMoTpuTe BOJIBT-aMIICPHBIC XapaKTEPUCTHKH THPHCTOPA C TOYKH 3peHUs pusnde-
CKHUX IMPOIECCOB, MPOTEKAIOIINX B CTPYKTYpe THUMA N-p-N-p?

6) B 4eM COCTOSIT MperuMyIIeCTBAa TUPUCTOPA TIEPE]] THHUCTOPOM

7) KakoBbI KOHCTPYKTUBHBIE OCOOCHHOCTH TUPUCTOPOB?

3.1.2 PacueTHo-rpadguyeckasi padora

Tema: «Pacuer mapameTrpoB p-n nepexona u BAX nmoiynpoBoJHUKOBOTO 1UO/a, BIUSTHUE
teMriepaTypsl Ha BAX ».

Bapuants! Ha PI'P BeIIaeT npenonasarens.

3anauda 1. Onpenenurts BHICOTY IOTEHIMAIBLHOTO Oapbepa ¢, ,BO3HUKAIOIIEr0 Ipu o0pa-

30BaHMU UEATBHOT0 3JEKTPOHHO-BIPOYHOTO NEPEX0/1a B COCTOSIHUN PABHOBECHS.

3amaya 2. OnpenenuTth MUPUHY 3JIEKTPOHHO-IBIPOYHOTO Iepexoja Og U pa3Mepsl
00€IHEHHBIX CJIOEB p- U N- obmactei (Spo , Ono) B COCTOSIHUU PaBHOBECHSI.

3amaga 3. OmnpenenuTh BBICOTY MNOTEHUUAIBHOIO Oapbepa, IMIMPUHY 3JIEKTPOHHO-
JBIPOYHOTO Nepexoza O U pasMepsl 00ETHEHHBIX CIIOEB p- U N- obnactel ( O, , On ) IpH Mojaue
Ha [epexo/l BHENTHero HanpspkeHus U.

3anaua 4. Paccuurath OapbepHyto Cs EMKOCTH Iepexo/ia MpH BHENIHEM HampsbkeHuu U.

3agaua 5

1) aTh XxapakTepUCTUKY JUOJA.

2) Beinucath U3 cipaBOYHUKA OCHOBHBIE MTAPAMETPHI:

Unp = pu Impmax =
I obp = npu UoGp. max =
Pcp = t max =

3) IloctpouTs (Ha MUJUIMMETPOBKE) BOJBT-aMIEPHYIO XapakTepucTuky (BAX) nuona
utst Temrieparypbl t=25 C i 3ajaHHOTO TH01A.

ITpu noctpoennn BAX npsimble 1 0OpaTHbIE BETBU XapaKTEPUCTUK PACIONOXKHUTH B OJ1-
HOUW CHCTEME KOOPAUHAT.

4) Ilo BobT-aMIEPHON XapaKTEePUCTUKE ONPEAETUTD

CONpoTUBIIEHHE NpsiMOMY TOKy (Rmp) nmpu Hanpsbkennn Uy, Ha JmHeliHOM ydacTke BAX
U CONpPOTHUBIIEHUE 00paTHOMY TOKY (RoOp) nmpu oOpaTHOM HaIpsKEHUH

5) AuddepeHnnanbHble COMPOTUBIECHUS (Thug) U KpYTH3HY (S) npsmoii BetBu BAX i
HanpsokeHus Uy,

3.2 3agaHus 1Jisl IPOMEKYTOYHOM aTTecCTAUM

KoHTpo/1bHBIE BONPOCHI K IK3aMEHY
1. CobcTBeHHbIE U TPUMECHBIE TIOTYITPOBOJHUKHU, UX TPOBOAUMOCTD.
2. Npetid u quddys3us HocuTenen 3apsaa.
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Ob6pa3zoBanue p-n-nepexona. Ilepexon B paBHOBECHOM COCTOSIHUU

[Tpoueccsl B P-N-niepexoe Npy MoJavye BHEUIHETO HANPSKCHHUS.

5. Bonbr-amnepnas xapakrepuctuka (BAX) p-n-mepexona. IIpoGoii mepexona. Buusrl
po0osi.

6. Pa3HOBHIHOCTH MOJYMPOBOJHUKOBBIX JHOAOB. IIpuHIMI NeiicTBUs, OCHOBHBIE Mapa-

METpPBI U XapaKTEPUCTUKHU BBIIPSIMUTEIIBHBIX TUOJJOB U CTAOMIIUTPOHOB.

Emkoctn p-n-nepexona. Bapuxkan

bunonsipabie Tpanzuctopsl (BT): ycTpoiicTBO, TpUHIINTT ISHCTBHS, PEKUMBI paOOTHI.

9. Cxewms! BkitoueHusi BT, OCHOBHbBIE CTaTHYECKHE XapAaKTEPUCTHKH M TTapaMETpPHI B CXe-
Me ¢ oomuM amutTepoM (0I),

10. ocHOBHBIE CTaTUYECKHUE XaPAKTEPUCTUKU M MApaMETPhl B CXEME C OOLIMM SMHUTTEPOM
(OBb),

11. BnusiHHME TeMIEpaTypbl HA CTATUYECKUE XapaKTEPUCTUKU OUIIOJISIPHOTO TPaH3UCTOPA .

12. BumossipHble  TPAH3UCTOPHI KAk JIMHEHHBIA deThipexmomocHuk. Cucrema h-
napaMeTpoB, CXeMa 3aMelleHusi TpaH3ucropa B h-mapamerpax. Onpexpenenue h-
[IapaMeTPOB 10 XapaKTEPUCTUKAM TPAH3UCTOPA.

13. TloneBble TPaH3UCTOPHI C YIPABISAIOMKAM P-N-TIEPEXOA0M: YCTPOHUCTBO, MIPUHLIUT JCHi-
CTBUS, OCHOBHBIE XapaKTEPUCTHKH, NIapaMETPhl, CXeMa 3aMEILLIEHUS, BIUSHUE TEMIIe-
paTypsl.

14. TloneBble TPaH3UCTOPBI C U30JUPOBaHHBIM 3aTBOpoM (M/III-TpaH3uCTOpHBI): YCTpOWA-
CTBO, IPUHIIUI ACUCTBUA U XapakTepucTuku M/III-TpaH3ucTOpOB ¢ MHAYLIUPOBAaHHBIM
Y BCTPOCHHBIM KaHAJIOM.

15. TupucTopsl: yCTPOWCTBO, MPUHIUI IEHCTBHS, XapaKTEPUCTUKH, ITAPAMETPHI, CIIOCOOBI
BBIKJTFOUCHMS.

16. Cumucropsl: ycTpOHCTBO, IPUHIIMIT ACHCTBUS, XapaKTEPUCTUKH

How

o N

17. Ceroauoapl: ycTpOWCTBO, IPUHIIUI JEHCTBUS, XapaKTEPUCTUKU
18. moynpoBOAHHUKOBEIE (HOTOAIEKTPUUECKHIE TPUOOPEI.
19. OuTpoHBI. YCTPOICTBO, MPUHLUT IEHCTBHS, XapaKTEPHUCTUKU

Tunosble IK3aMeHAIMOHHBIE 3a]a91
1. OOpartHbIif TOK HachIIeHUs UaeanbHOro repmanuenoro auoxa npu 7 = 300 K cocras-

aset |y =30 MkA. Haiiti conpoTuBieHe Anoaa MOCTOSHHOMY TOKy Ry u auddepenimansHoe

CONPOTHUBICHUE Iy, TIPH MPSIMOM M OOPATHOM HANPSDKEHUsIX, paBHbIX 0,2 B.

2. OOpatHblii Tok HaceimeHus p-n-nepexona |, =1 MxA npu 7 = 300 K. Onpenenutsb

COIIPOTHBIIEHUE TIEPEX0/a TIOCTOSHHOMY TOKY U Ju(pdepeHInanibHoe CONPOTHBIICHHE TIEpexo/1a
IIpU PSIMOM U 0OpaTHOM HampsDKEHUX, paBHBIX 150 MB.
3. OOpaTHBII TOK HACHIIICHUS HAeaTbHOr0 P-N-miepexoxa mpu temreparype 7' = 300 K

paBeH 2 107" A. Haiiru: a) TOK, TeKYIIMHA NpH NpsMOM HampsbkeHud, paHoM 0,1 B; 6) conpo-
TUBJIEHUE JU0JIa IOCTOSIHHOMY TOKY M Tu(depeHIalbHOe CONPOTUBIIEHUE NPU MPSMOM U 00-
paTHOM HanpsKeHusx, paBHbix 0,3 B.

4. P-n-nepexoxn numeet npsamoit Tok 0,8 A npu npsimom Hanpsbkenun 0,3 B u Temnepatype
okpyxatomiert cpeabl 7 = 35° C. Onpenenutsb: a) oOpaTHBIA TOK HachleHus; 0) nuddepeHu-
aJbHOE COIPOTHUBIIEHHE Iepexoaa npu npsimoM HanpsbkeHuu 0,2 B; B) nuddepenuunanbHoe co-
NPOTHUBIICHHE NIEpex0/1a Ipu 00OpaTHOM HanpsbkeHuu 1 B.

5. OG6parnslii Tok Haceimenus |y p-n-mepexona npu 7 = 300 K pasen 10722 A. IIpu mo-

BBIIICHUU TemIiiepatypbl Ha 75 °C 0OpaTHbIi TOK HACBHIMIEHHS YBEIUYUICS B 108 pa3. Omnpene-

JIMThH HANpsDKEHUE Ha Nepexoie MPU KOMHATHOW U MOBBILICHHOM TeMIepaType, eciii MpsiMOi TOK
yepes Hero | = 5 MA.
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6. Uzob6pasute BAX maeanpHOro p-n-mepexoza. 371ech K€ HaYEPTHTE PEaTbHYIO Xapak-
TEPUCTUKY IMO/A U OOBSICHUTE PA3INYMs MEXAY STHUMH JBYyMs KpuBbIMHU. Boruncioute nudde-

PEHIMANBHEIC CONPOTUBIICHUS [y, p-N-TIEPEXoza NP TOKe 1 =0,01; 0,05; 0,1; 1,0; 2,0; 5,0 u
10,0 MA. Temneparypa T = 300 K, oOparhsblii Tok HacbimeHus |y = 1MxA. OcHOBBIBasICh Ha 1O-
JIy4CHHBIX 3HAYCHHSX CONPOTHUBICHUS Iy, NP PAasIMIHBIX TOKAX | , 06CcyTuTe BO3MOKHOCTH

MPaKTUYECKOr0 UCTIOIb30BAHUS IMOJIa KaK 3JIEMEHTA C YNPaBJIsIeMON TPOBOIUMOCTHIO.

7. Jluoawl, cMelieHHbIe B 0OpaTHOM HAIMpaBJICHUH, YAaCTO HCIOIb3YIOT B KQUeCTBE IMepe-
MEHHBIX KOHJEHCATOpOB. BrlunciuTe, Kak yMeHbIIaeTcsl OapbepHas eMKOCTh JUO0JIa C PE3KUM
MEPEXO0JIOM IPH YBEIIMYCHUH MOJYJIsl HAMpsDKEHHUs cMerienuss Ha 1 B, eciu u3BecTHO, 4TO MpHU

U=5B, C6ap =20 nd.
8. VY momynpoBOJHUKOBOTO JHOJA RHp =25 Owm; R06p =2,5 MOwm; C = 120 n®. Ompe-
JICJIATh: a) Ha KaKOW 4acTOTE eMKOCTHOE COIPOTHUBIICHUE CTAHET PaBHO R06p U BCJIIEICTBUE ITO-

T'O MPOU30UIET 3aMETHOE YBEIIMUEHUE OOPATHOTO TOKa (HO OH BCE ele OyJeT MalibiM); 0) Ha Ka-
KOH 4acTOTe EMKOCTHOC COIPOTHBICHHE CTAHCT PaBHO Ry, M NPOU30MACT pe3Koe yXy/lICHHE

BBITPSMIISIFOLLIETO IEHCTBUS THOJA.

9. T'epmaHueBBIi P-N-TIEPEX0Jl UMEET OOPATHBIA TOK HACKHIIMICHUS 5 MKA, a KPEMHUEBBIH
MEepexo/l TAKUX K€ pa3MepPOB UMEET 0OpaTHBIA TOK HACBILICHUS 10 A. Boruncauts u CPaBHUTh
npsMble HanpspkeHus Ha nepexonax npu 7' = 325 K u Toke 0,2 A. ConpoTtusienuem 6a3bl mpe-
HeOpeYb.
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