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1 Oo01ue moJI0KeHUsA

Pabouas mnporpamMa u (OHI OICHOYHBIX CPEIACTB JUCLUUIUIMHBI «DJIEKTPOHUKA»
COCTaBJIEHBl B  COOTBETCTBMM C  TpeOOBaHUSAMH  (PeepallbHOTO  TOCYAapCTBEHHOTO
00pa30BaTeILHOTO CTAaHAAPTa, YTBEPKACHHOTO NprKa3oM MuHHCTEpCTBA 00pa30BaHMs M HAYKH
Poccuiickoit ®eneparmu Ne 144 ot 28 depans 2018, m ocHOBHO# TpohecCHOHATHHON
00pa3oBaTebHOW TPOTPaMMBbI IMOJATOTOBKH «IJIEKTPOTIPUBOJ] U aBTOMATHKa» 10 HAIPABJICHUIO
noarotoBku 13.03.02 «DnekTposHepreTHKa 1 AIEKTPOTEXHUKAY.

[IpakTyeckas MOATOTOBKA pEATM3yeTCsl HA OCHOBE:

[Mpodeccnonanbubrii crangapt 40.180 « CTIELIUAJIMCT B OBJIACTHU
IMPOEKTUPOBAHUSA CUCTEM DJIEKTPOITPUBO/IA».

O6o0mennas TpynoBas ynkius: A OdopmieHue TEXHUUECKONW TOKyMEHTAIUU Ha
Pa3IMYHBIX CTAIUSAX Pa3paOOTKH MPOEKTA CHCTEMBI IIEKTPOIIPUBO/IA.

H3-2 Metoauku BBITOJTHEHUS pacu€TOB IS 3CKU3HOTO, TEXHUYECKOTO B pabouero
MIPOEKTOB CUCTEMBI AJIEKTPOIIPUBO/IA.

[Tpodeccnonansusiii crannapt 40.180 «CIIELIMAJIUCT B OBJIACTU
IMPOEKTUPOBAHUSA CUCTEM DJIEKTPOITPUBOIA».

O6o0mennas TpynoBas Gyukmus: B PazpaboTka oTaenpHBIX pa3esioB MPOEKTa Ha
Pa3TMYHBIX CTAIUSIX TPOSKTHPOBAHUS CHCTEMBI DJICKTPOTIPUBO/IA.

HY-6 Beimonnsats  pacueTsl, HEOOXoAWMBIE i pa3pabOTKM  KOMILUIEKTa
KOHCTPYKTOPCKOHM JTOKYMEHTAIlMU UL OT/ACTBHBIX Pa3/IeioB MPOEKTa Ha Pa3IMYHBIX CTaIUSIX
MPOEKTUPOBAHUS CUCTEMBI DIIEKTPOTIPHUBOIA.

3amayn dopmMupoBaHUE TEOPETUUYECKUX 3HAHUM MPUHLIMIIOB PAOOTHI COBPEMEHHBIX

AUCHUIITTNHEI MTOJTYTTPOBOTHMUKOBBIX TPHOOPOB, MX OCHOBHBIX CBOWCTB M XapaKTEPHUCTHK;
pHOOpEeTEeHNE HABBIKOB UX MCIOIb30BaHUSL.

OcHoBHBIE dusznyeckue OCHOBBI paboThI MOJIYIIPOBOJHUKOBBIX puOOPOB;

pasnerst / TeMBI | 1101yipoBOAHUKOBBIC JUOIBI, TPAH3UCTOPB, TUPHCTOPDL; OINTOMICKTPOHHbIE

JUCLUTIINHBI NPHOOPL.

2 IlepeyeHb MUIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHHsI MO JUCIHUIINHE (MOILYII0),
COOTHECEHHBIX C HHAMKATOPAMHM JTOCTHKEHUsI KOMIeTeHI Uil

[Ipomecc wm3yuyeHUs AUCHUIUIMHBI «DJIEKTPOHHMKA» HampaBieH Ha (HOPMHUPOBAHHUE
cnenyomux komrereHiuil B cootBerctBuu ¢ PI'OC BO u ocHOBHOH 00pazoBaTeNnbHOMN
nporpammoi (tabmuna 1):

Tabmuma 1 — KomneTeHum u MHAMKATOPHI UX JOCTHXKCHHS

Kon u HaumeHOBaHMe WHukaTophl JOCTHKEHUS [Tnanupyemble pe3ysbTaThl
KOMITETCHIIUH 00y4eHUs 10 JUCIUILIMHE
[Ipodeccuonanbubie
OIIK-2 Cnocoben | OIIK-2.1 3HaeT | 3HaTh  (PUBHYECKHE  OCHOBBI

MIPUMEHSATh byHIaMeHTalbHbIE 3aKOHBI | (PYHKIIMOHUPOBAHMS
COOTBETCTBYIOLIHI IPUPObI, OCHOBHBIE (DM3NYECKUE | MEKTPOHHBIX NPUOOPOB, UX
¢buzuko- U MaTeMaTHYEeCKUe 3aKOHBI XapaKTepUCTUKHU, MapaMeTpbl U
MaTeMaTU4eCKUn HKBUBAJICHTHBIE CXEMBI.
ammapar, metoznl | OIIK-2.2  Ymeer  npuMeHATH | YMeETh BBIOMpATh THUIIBI
aHam3a u | pusmdeckue 3aKOHBI U | DIEKTPOHHBIX  MpUOOpPOB B
MOJIEIIUPOBAHMUS, MaTeMaTH4YeCKue METOJbl Ul | 3aBUCHUMOCTH OT 0COOEHHOCTEH
TEOPETUYECKOTO U | pelieHus 3a7a4 TeOPETHYECKOTO U | UX IPUMEHEHHUS.
HKCIIEPUMEHTAIBHOTO | MPUKIIAJHOTO XapakTepa

uccnenoBanuss  npu | OIIK-2.3 Brnageer HaBbikamu | Bragets HaBbIKaMu pa3paboOTKu
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peIICHUN HCITOJIB30BAHNS 3HAHUU (1)I/I3I/IKI/I " | IPUHIUIIHAIBHBIX CXEM C
HpO(beCCI/IOHaJIBHBIX MaTEMAaTUKH npu pCeIICHUN | UCIIOJIb30BAHHUEM

3aJda4 MMPAKTUYCCKUX 3a1a4 MOJIYIIPOBOAHHUKOBBIX
puOOpOB.

3 MecTo AMCUUILIMHBI (MOYJI51) B CTPYKTYpe 00pa3oBaTeIbHOI MPorpaMMbl

JucuuniuinHa « DIEeKTPOHUKA» U3Y4aeTcsl Ha BTOPOM Kypce B TPETHEM CEMECTPE.

JucuuruiiHa BXOOUT B cocTaB Onoka | «/lucuurinsasl (MOAYJIM)» U OTHOCUTCS K
«0a30BOM YacCTH».

Jl1g 0CBOEHMS AUCUUILIMHBI HEOOXOIUMBI 3HAHUSI, YMEHUS, HABBIKH, COPMUPOBAHHBIE
B 1npouecce wu3ydeHHs auclMIUIMH «Dusmkay, «Xumus», «TeopeTudyecKkue OCHOBBI
ANEKTPOTEXHUKNY, « DNEKTPOTEXHUYECKHE MaTepUaibl U SJIEMEHTHI ANEKTPOHHON TEXHUKU .

3HaHUS, YMEHHS W HaBbIKM, CQOOPMUPOBAHHbIE MPU M3YUYEHUHU JHUCLUUILIMHBI
«INEKTPOHUKA»», OYIyT BOCTPEOOBAHBI MPH U3YUECHHUH TOCIEAYIOMUX TUCIHUIUTNH «CriioBas
ANEKTPOHUKa», «CHCTEMBI yIIPaBIE€HUs 3JIEKTPONPUBOIAMU Y.

JucuunnuHa «ONEeKTPOHUKa» YacTUYHO peanu3yercd B (QopMe MpaKTUYECKOU
noAroToBku. IlpakThueckas MOJArOTOBKAa OpraHU3yeTcs IyTeM MPOBEACHUS J1a00OpaTOPHBIX
paboT, BBIMOJIHEHUS pacyeTHO-Tpadruyeckoil paboThl.

HucuunnuHa «OJEeKTPOHUKA» B paMKaX BOCHUTATENbHOM paboThl HampaBjieHa Ha
BOCIIUTAaHHE YYBCTBA  OTBETCTBEHHOCTH, (OPMHUPOBAHHME yMEHHUS  apryMEHTUPOBATh,
CaMOCTOSITENIbHO MBICIIUTD, Pa3BUBAET MpodeCcCHOHaTbHbIE YMEHUS.

4 O0beM IMCUUITHHBI (MOIYJISI) B 32a4€THBIX eIMHUIAX ¢ YKA3aHHEM KOJIMYeCTBA
aKaJeMHYecKHX YacoB, BblJIeJIeHHbIX HA KOHTAKTHYIO padoTy o0yuyalommxcst ¢
npenoaaBaresieM (10 BUAaAM y4eOHbIX 3aHATHI) U HA CAMOCTOSAITEJILHYI0 padoTy
00y4JaroImuxcs

OO6mast TpyI0eMKOCTh (00hEM) TUCIUILIAHBI cocTaBisieT 4 3.e., 144 akan. Yac.
Pacrnipenenenne o0ObeMa JUCHHUILIMHBI (MOTYJIS) 110 BUAAM YUICOHBIX 3aHATHH

IpeacTaBJICHO B Ta6J'II/II_[e 2.

Tabmuma 2 — O6beM TUCIUTIIMHBI (MOAYIIS) IO BUIaM Y4€OHBIX 3aHATHH

Bcero
O0beM TUCHHUIIINHEI aKaJeMHYeCKUuX
4acoB
OO1ast TpyA0E€MKOCTb AUCLUIIUHbI 144
KonrakTHas aynuropHasi padora o0y4yaomuxcs ¢ npenojaasareseM (1o 64
BH/JAM Y4eOHBIX 3aHATHII), BCEr0
B Tom uucne:
3aHATHSA JeKIHOHHOI0 THNA (JIEKIIUU U UHbIE yueOHbIE 3aHATHS, 32
IpeaycMaTpUBAaIOIINe IPEUMYIIECTBEHHYIO Iiepeiauy yueOHoi
nH(pOpMaIUHU TeJarornYeCKUMHU pabOTHUKAMM)
3aHATHS CEMHHAPCKOr0 THIIA (CEMUHAPBI, IPAKTUYECKHE 3aHATHS, 32
MIPAKTUKYMBI, JJAOOpATOpHBIE PaOOTHI, KOJUIOKBUYMBI U UHBIE aHATIOTUYHbBIE
3aHSITHS)
B TOM 4HcJie B (hopMe MPaKTUYECKON OJATOTOBKH: 16
CamocrosiTesibHast padoTa 00y4alOIMXCsl M KOHTaKTHasi padora,
BKJIIOYAIOIIasi TPYNIOBbIE KOHCYJIBTAIlMH, HHAWBUAYAIbHYIO padoTy 45
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Bcero
O0beM TMCUMILTHHBI aKaJeMH4YecKnX
4aco0B
oOyJaronuxcs ¢ mpernoaaBaTesiIMy (B TOM YHCIIE HHIUBUyaTbHBIC
KOHCYJIbTAIIMH ); B3aUMOJICHCTBUE B JIEKTPOHHON HH(POPMAITHOHHO-
00pa3oBaTeNbHON Cpefie By3a
[IpomexxyTounas arTectamus oOydarmmuxcs — « IK3aMEeH» 35

5 Copepxanue IMCUMIIMHBI (MOYJIfA), CTPYKTYPHPOBAHHOE 110 TeMaM

(pa3zesiaM) ¢ yKa3aHHEM OTBEJICHHOI'0 HA HUX KOJIMYECTBA aKaJeMHYEeCKHX
4YacoB U BU/JI0B y4eOHOMH padoThl

Tabmuna 3 — CTpykTypa u coJiep>kaHue TUCIUIUTAHBI (MOTYJIs1)

HaumenoBanue paszzienos, TeM 1
COJIepXKaHNEe MaTepuana

Bunpl yueGHOI pabOThI, BKIIIOUAsi CAMOCTOSITENIbHYIO
paboTy 00yJaromuxcsi U TPYJI0EMKOCTb (B Hacax)

KonrakTHas pabota
MIPENoaBaTesIsi C 00yJarOITUMUCS

Jlexknuu CemuHapckue
(mpakTHyeckue
3aHATHSA)

Jlaboparopubie
3aHATUA

CPC

Paznen 1 ®dusuyeckue ocCHOBBI paGoThI MOJIYNPOBOIHUKOBBIX IPUOOPOB

Tema 1.1Knaccuduxarus TBepIbIx
TeJ. DHepreTuyeckas ruarpamma
TBepbIX Ten. OCHOBHBIC ITapaMeTPhl
Y CBOMCTBA MOJYMPOBOIHUKOB.
DIEeKTPONPOBOTHOCTh COOCTBEHHBIX
MOJIYITPOBOTHUKOB, TeHEpAIUs U
peKoMOMHAIMS HOCUTENIEH 3apsiaa

Bnusinue Temnepatypsl U HIMPUHBI
3anpenieHHon 30Hb1. Ha npoueccsl
reHepaIuu.

Tema 1.2 DIIEeKTpONIPOBOJHOCTD
MIPUMECHBIX MOJYITPOBOIHUKOB,
ANICKTPOHHBIA U JBIPOYHBIN
MOJIYIIPOBOAHUKH. 3aKOH
JEHCTBYIOLIUX Macc.

KoHuenTpanus 0CHOBHBIX U
HEOCHOBHBIX HOCHUTENEH 3apsI0B, UX
3aBUCHMOCTb OT TEMIIEPATYpPHI.
30HHas 1uarpamma IpuMeCHOTO
MOJIYIPOBO/IHHKA.

Tema 1.3 Tuddyzus u npetid
Hocutenel 3apsaa. [lonBuxHOCT

HOcUTENeH U KO3PPuIreHT quddy3um.

[TonHbIN TOK B NOJYIPOBOJHUKAX .

OcBoeHUEe yHHUBEPCAILHOT O
nabopartopHoro creraa 87JI-01 «JIyu»
JUTSL ICCIIEIOBAHUS DJICKTPOHHBIX
pruOOpoOB

3aBUCHMOCTD MNOABM>XXHOCTHU OT THUIIA




HaumenoBanue paszieios, TeM 1
COZIepKaHuEe MaTepuana

Bunpsl yaeOHOI paboThl, BKIIIOYAsE CAMOCTOSATEIBHYIO
paboTy 00yJarOIUXCsl M TPYTOEMKOCTH (B Yacax)

KonTakTHas padora
Iperno/iaBaTelisi ¢ 00yJaromuMHUCs

Jlexunn CeMuHapckue
(mpakTryeckue
3aHSITHUSA)

JlaGopaTopHsbie
3aHATHUA

CPC

HOCHUTENEN 3apsaaa, TEMIEPATypbl U
Marepuaia CBs3b Kodpduimenrta
1 dy3un 1 MO ABIKHOCTH.

Pa3nen 2 IlosiynpoBogHNKOBBIE THOABI

Tema 2.1 ®usnueckre 0OCHOBBI
00pa3oBaHUs 3JIEKTPOHHO-
JTBIPOYHOTO Tepexoaa. AHaiaus p-n
repexojia B paBHOBECHOM U
HEPaBHOBECHOM COCTOSTHHH.
WHXeKIns 1 SKCTPAKIHS HOCUTEIEH
3apsija B p-N-nepexoiax.

CUMMETpUYHBIA 1 HECUMMETPUYHBIN
p-n nepexon. BinsHue Temneparypsl
Y IIUPHHBI 3aIPENIEHHOMN 30HBI HA
BBICOTY Oapbepa

Tema 2.2 BonpramnepHas
xapaktepuctrka (BAX)
HJICaTM3UPOBAHHOTO P-N-TIepexo/a.
TemmepaTypHasi 3aBUCUMOCTh TOKa
HJICATM3UPOBAHHOTO P-N-TIepexoaa
BrinpsMurtenbHbIi 1101

Jla6.pabora 1 — MccnenoBanue
BBIITPSIMUTEIBHBIX JHOJOB.*

2*

Bnusinue reHeparoHHo-
PEKOMOMHAIIMOHHBIX ITPOIECCOB B
obsact 00beMHOTrO 3apsiia Ha BAX
p-n-nepexoga. KoMnoHeHThI
00paTHOIO U MPSMOTo TOKa
pealIbHBIX P-N-TIEPEXOI0B.

Tema2.3 EMkocTH P-N niepexoja.
Buner nmpoboeB p-n nepexona u ux
OTIIMYUTETbHBIC TPU3HaKU. Bapukar,
CTaOMJIUTPOH.

Jla6.pabora 2 — UccnenoBanue
CTaOMIIUTPOHOB. *

2*

HOCJ’I@I{OB&TCJ’ILHO@ " IapajuICIbHOC
COCAUMHCHUEC JUOJ0B JJIsA CUJIOBBIX
QJICKTPUUCCKHUX CXCM

P

aznein 3 TpanzucTopsl

Tema 3.1 Ha3znauenne u
KIacCUpUKaIus TPaH3UCTOPOB.
bunonspueii TPaH3UCTOP:
YCTPOMCTBO M OCHOBHBIE (PU3UUYECKUE

ITPOLCCCHI.

Pexumbl pa6OTBI, 3aBUCUMOCTD




HaumenoBanue paszieios, TeM 1
COZIepKaHuEe MaTepuana

Bunpsl yaeOHOI paboThl, BKIIIOYAsE CAMOCTOSATEIBHYIO
paboTy 00yJarOIUXCsl M TPYTOEMKOCTH (B Yacax)

KonraktHas paboTa
Iperno/iaBaTelisi ¢ 00yJaromuMHUCs

Jlexuun

CeMuHapckue
(mpakTryeckue
3aHSITHUSA)

JlaGopaTopHsbie
3aHATHUA

CPC

Kod(pQHIMEHTa YCUIICHHUS TI0 TOKY OT
HaNPsHKCHHS U TOKA.

Tema 3.2 CxemMbl BKIIFOUECHUS
tpausucropa Ob, O3, OK.
CraTuyeckue XapaKTepUCTHUKU U
napameTpsl. Harpy3ounas
XapaKTEepPUCTHKA TPAH3UCTOPA.

Jla6.pabora 3 — MccnenoBanue
CTaTHYECKUX XapaKTEPHCTHK 1
(u3nYecKnX mapaMeTpoB
MaJIOMOIIIHOT'O TPAH3UCTOPA B CXEME
Ob*

4*

YcunurenbHble CBOKWCTBA
OunoJIIpHBIX TpaH3ucTopoB ¢ OB,
O3 u OK. Tpanzucrop kax
AJIEKTPOHHBIN KJITIOY.

Tema3.3 BnusiHue teMneparypsl Ha
BAX tpansucropa. BT kak

YeThIPEXIOIIOCHUK DKBUBAJIEHTHAs
cxeMa. H-mapameTpsl TpaH3ucTopa.

Jla6.pabora 4 — MccnenoBanue
CTaTHYECKUX XapaKTCPUCTHK U
(u3HYECKUX ITapamMeTpoB

MaJIOMOILHOI'O TPAaH3UCTOPa B CXEME
oo*

4*

CocTaBHOM TPaH3UCTOP U €r0
cBoiicTBa. [IpenenpHO-I0MyCcTUMBIE
MapaMeTpsl.

Tema 3.4 Yaunonspusle (10JIeBbIE)
TPaH3UCTOPBI, UX KIaCCU(PUKALIHII U
ycnoBHbIe 0003HayeHus. [IpuHImm
neiictBus IIT ¢ ynpasisronum p-n
IEPEeX00M

Jlab.pabora 5 — MccnenoBanue
IIOJIEBOTO TPAH3UCTOPA C
YIPaBISIOIMM P-N IEPEX0I0M

Tema 3.5 XapakTepuctuku u
napaMeTpbl. DKBUBAJICHTHAs CXEMa
I10JIEBOT'0 TPAH3UCTOPA.

Bnusinue BHemHUX (pakTOPOB Ha
XapaKTepUCTUKHU U napamerpst 11T

Tema 3.6 IlosieBbie TpaH3UCTOPHI €
N30JIMPOBAaHHBIM 3aTBOPOM:
CTPYKTypa, IPUHIUI IEHCTBUS,




HaumenoBanue paszieios, TeM 1
COZIepKaHuEe MaTepuana

Bunpsl yaeOHOI paboThl, BKIIIOYAsE CAMOCTOSATEIBHYIO
paboTy 00yJarOIUXCsl M TPYTOEMKOCTH (B Yacax)

KonraktHas paboTa
Iperno/iaBaTelisi ¢ 00yJaromuMHUCs

Jlexunn CeMuHapckue
(mpakTryeckue

3aHSITHUSA)

JlaGopaTopHsbie
3aHATHUA

CPC

CTaTUYECKUE XAPAKTEPUCTUKHU

YacToTHBIE CBOMCTBA IIOJIEBOTO
TpaH3UCTOpa

Tema 3.7 [Ipunun padotsr IGBT —
TpaH3UCTOPa, CTPYKTYypa MIaHAPHOTO
IGBT, sxBuBancutHas cxema IGBT.
[TapameTpsl 1 XapaKTEPUCTUKH
IGBT..

CpaBuenne M/II1- GumnonspHOTO
TpaH3UCTOpa: PU3NYECKHE CBONCTBA
1 0COOEHHOCTH 3KCILTyaTaluu

Paznen 4 Tupucropsl

Tema 4.1 [ToaynpoBOAHMKOBBIE
tupuctopbl. Kinaccudukarus
TUPUCTOPOB. Y CTPONCTBO THPUCTOPA
u obsactb npuMeHeHus. [Tpunun
JNEUCTBYS IUHUCTOPA U TPUHUCTOPA
JlnHamuyeckue napaMeTpbl
TUPHUCTOPA

Jla6.pabora 6 — MccnegoBanue
TpUHUCTOpA™

4*

Cratudeckue napameTpbl THPUCTOPA.
CriocoObl nepeKIrovYeHus
OJIHOOTIEPAIIHIOHHOTO THUPUCTOPA

Tema 4. 3 CuMMeTpHYHBIC THPHCTOPBI
— TUPUCTOPBI, IPOBOJISIIINE B
oOpaTHOM HarmpaBlieHHU. BiusiHne
TeMIICPaTypPhl.

JluHamuueckue napaMerpsl
TUPHUCTOPA

Paznen 5 OnTosnexkTpoHHbIE TPUOOPHI

Tema 5.1 [IpuGopsl ¢ BHyTpeHHUM
dhorordhdexrom: poTope3uCTOpEI,
(dhoToM0 161, HOTOTPAH3UCTOPHI,
(OTOTUPHUCTOPEI.

Jla6.pabora 7 — UccnenoBanue
TTOJTYIIPOBOTHUKOBBIX
(hOTONPUEMHUKOB

OcHOBHBIE TapaMETPHI,
XapaKTePUCTUKH U 0COOEHHOCTH
npuMeHeHus GoTonpudbopoB

Tema 5.2 CeTousnyvaromnime
MpUOOPHI, ONTUYECKHIE KaHAIIBI,
MIPUEMHUKH CBETA, ONITPOHBI —




Bunpsl yaeOHOI paboThl, BKIIIOYAsE CAMOCTOSATEIBHYIO
paboTy 00yJarOIUXCsl M TPYTOEMKOCTH (B Yacax)
KonTakTHas padora
HaumenoBanue paszieios, TeM 1
cojepKaHIE MaTepHaa MPeroaBaTelis ¢ 00yJarOIIMMHUCS
Jlexumu Cemunapckue | Jlabopatopusie | CPC
(mpakTu4eckue 3aHATHS
3aHSITHUSA)

MIPUHIIKI JCHCTBUS, OCHOBHBIE
napaMeTpsl.
Jla6.pabora 8 — MccnenoBanue
JIMOJTHBIX ¥ TPAH3UCTOPHBIX 6
OTITPOHOB
IIpeumyiecTBa U HEAOCTATKH
ontpoHoB. TpeboBanus, 4
MIPEIBSBIIIEMBIC K DIIEMEHTaM
ONITPOHA
WNHnuBuyabHbIE KOHCYTHTAIIMH 1
uToro 32 : 32 45
10 THCHHILJIHHE

* peanuzyercs B popMe MPaKTUUECKON MOATOTOBKU

6 BHeayauTOpHasi caMoCTOsITeIbHASI padoTa 00y4aIOIMXCHA MO JUCHHUIIIHHE
(MoxyJ110)

[Ipy  nmaHUpOBaHMM  CAMOCTOSITEIBHOM  PabOTBHI  CTYAEHTY  PEKOMEHIYeTCs
PYKOBOJICTBOBAThCSl CIIEAYIOIIMM paclpelesieHueM 4YacoB Ha CaMOCTOSTENbHYI0 padoTy

(Tabnuia 4):

Tabnuna 4 — Pexomenayemoe pacnpe/iesieHre 4acoB Ha CaMOCTOATEIbHYIO paboTy

KoMnoHeHTBI cCaMOCTOSATEIbHOM PadoThl KosinyecTBo 4acoB
W3ydyeHue TeopeTHYeCcKuX pa3aesioB JUCIUIIIHMHBI 20
[ToaroToBka K 3aHSATUSM CEMUHAPCKOTO THIA 18
[Tonroroska u opopmuenue «PT'P» 6
WunuButyanbHble KOHCYIBTAIMH 1
45

7 OueHoYHbIE CPeCTBA /sl POBe/IEHUsI TEKYIIero KOHTPOJISA U
NPOMEKYTOYHOM aTTecTAlMM 00YYAIOMINXCH M0 JUCHUILIMHE (MOAYJII0)

@OHJI OLEHOYHBIX CPEACTB MJI1 NPOBEIEHUS TEKYILEr0 KOHTPOJSA YCIHEBAEMOCTH H
IIPOMEKYTOUYHOM aTTecTauuu npeacrasieH B [Ipunoxenun 1.

[TonHBIA KOMIUIEKT KOHTPOJIBHBIX 3aJlaHUI UM MHBIX MaTepUajoB, HEOOXOJUMBIX IS
OLICHUBAHUS pPE3yJbTaTOB OOYy4YEHHs MO JIUCHUIUIMHE (MOJIYJI0), NPAKTHKE XpaHUTCS Ha
kadenpe-pazpaboTunke B OyMaXXHOM U 3JIEKTPOHHOM BUJIE.

8 YueGHo-MeTOnMYecKOe H HH(OPMANIMOHHOE o00ecnedeHHe TUCIIUTITHHBI
(Moayis)

8.1 OcHoBHas JquTepaTypa




1) Tacekos, B.B. IomympoBoaHukoBbie npuOopsl : ydeOHHMK ais By3oB / B. B.
[Maceiakos, JI. K. Yupkun. - 9-e m3a., crep. - CII6.: Jlans, 2009; 2006; 2003; 2002; 2001. — 480
C.

2) Hewmuposckuii, A.E. Dnexktponuka : yaeoHoe nocobue / A.E. Hemuposckuit [u ap.]
- Mocksa : Uudpa-Unxenepus, 2019. - 200 c. / Znanium.com : 37eKTPOHHO-OHOIMOTEYHAS
cucrema. — URL: https://znanium.com/catalog/product/1053409 (mata oopamenus: 10.06.2021).
— PexxnM noctyna: no moarnucke.

3) HaBbiioB B.H. ®wusnueckre OCHOBBI ONTOICKTPOHUKH : ydeOHOE mocobue /

HasbiioB B.H.. — Tomck : TomMcCkuii rOCyI1apCTBEHHBI YHUBEPCUTET CHCTEM YIPAaBJICHUS U
paguosnekrporuku, 2016. — 139 ¢. — TekcT : AIeKTPOHHBIN // DICKTPOHHO-OMOIHOTEUHAS
cuctema [PR BOOKS : [caiit]. — URL: https://www.iprbookshop.ru/72209.html (maTta

obpamenus: 10.06.2021). — Pexxum mocTymna: ajsi aBTOPHU3MP. TOIb30BATEIIEH:

4) byneraeB A.JI. Dnekrponnsie mpubopst / bymerae A.JL., Jismun I[1.M., Tynmunos E.C..
— Capatos : I[IpodobpazoBanue, 2017. — 399 ¢. — ISBN 978-5-4488-0130-3. — Tekcr :
ANEKTPOHHBIM // DnexkrpoHHO-OMOnHMoreunas cuctema [PR BOOKS : [caiit]. — URL:
https://www.iprbookshop.ru/64054.html (mata oGpamenusi: 10.06.2021). — Pexxum nocrtyna:
JUIsL aBTOPH3UD. MOJIb30BATENEH

8.2 JlomorHMTEILHAS IUTEpATypa

1) TeepaoTenbHas MEKTPOHUKA: Y4ueOHOe mocodue 1iist By3os/ O. H. BopoHkos, A. M.
I'ynses, . H. Mupomnukosa, H. A. Hapeikos. - M.: Akagemus, 2009. — 318 c.

2) Tanromkun, H. H. ®usnka moaymnpoBOJAHUKOB M TOJIYIPOBOIHHUKOBBIC MPHUOOPHI:
VYyebnoe nocobue / [Tanromkua H.H. - Boporex:BI'JITY um. I'.®d. Mopo3sosa, 2016. - 131 c. -
Tekcr : snextponHsid. - URL: https://znanium.com/catalog/product/858616 (mara oOparieHus:
10.06.2021). — PesxuM mocCTyma: mo Mo IIICKeE.

3) EsaokumoB, A.Il. DiaekTpoHHMKA: KypC JIEKIUH MO AMCIUIUIMHE «DJCKTPOHHKA M
MUKPOTMPOIIECCOPHAST TEXHHUKA» Ui CTYIEHTOB, OOyYalOIIMXCS MO HAIMpPABJICHUIO MOATOTOBKU
13.03.02 «DneKkTposHEepreTuKa W DJIEKTPOTEXHHKA», Npodmim: «IIEKTpOCHAOKEHUESY,
«Peneitnas 3amuTa 1 aBTOMaTU3aUs JIEKTPOIHEPTETUUECKUX cUCTeM» (Bce POpMBbI OOyUEeHHUS)
/ A.Il. EBnokumos, P.A. EBgokumos. - Boarorpan : ®I'bOY BO Bousrorpanckuii I'AY, 2018. -
116 c. - Tekct : snekrponHsiii. - URL: https://znanium.com/catalog/product/1041848 (mara
obpamienus: 10.06.2021). — Pexxum gocTyma: 1mo moImucKe.

8.3 MeTtoauueckue yKa3aHus VIl CTYJ€HTOB 110 OCBOEHUIO THCIUIIHHBI
1) KomertoB, C.M. TBepmotenbHas snekTpoHuka: Metoandeckoe nocobue. / C.M.

KomeiToB (aBTOp-cocraButenn) — Komcomonbek-Ha-Amype: 'OYBIIO «Komcomomnbckuii-Ha-
Amype roc. TexH. yH-1», 2003. — 179 c.

2) Kombrto, C.M. TBepnoTenpHas 5>JI€KTpOHHMKA: MeTOIWYECKHE YKa3zaHUsA K
nabopatopubiM pabotam / Coct. C.M. KombitoB — Komcomonbck-Ha-Amype: ['OYBIIO
«KomMcoMoubckmii-Ha-Amype roc. Texs. yH-m», 2002. — 40 c.

3) KomnsiToB, C.M. KBanToBas u ontudeckas 3JeKTpoHHKa: MeToguueckoe nocooue.
/ CM. KombiToB  (aBTOp-cocTaBuTenb) —  Komcomonbsck-Ha-Amype:  ['OYBIIO
«KomMcoMoubckmii-Ha-AMype roc. TexH. yH-», 2003. — 179 c.

4) KombrtoB, C.M. KsanTOBags u onrudeckass »>JIeKTpoHMKAa: MeTtoaudeckue

ykazaHus K jgabopatopHsiM paboram. / C.M. KonbsitoB — Komcomonbck-Ha-Amype: [OYBIIO
«Komcomonbckuii-Ha-Amype roc. TexH. yH-T», 2002.-31 c.

5) I'pundensa, C.H. ®usnveckne 0CHOBHI 2JIEKTPOHUKU: MeTouue noco6ue. /
C.H.I'puncensg (aBTOp-COCTaBUTEID) - KoMcomonbck-Ha-Amype: I'OYBIIO
«KomMcoMoubckmii-Ha-AMype roc. TexH. yH-T», 2004. — 19 c.
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8.4 CoBpemenHble npodeccuoHaTbHbIE 0a3bl JAHHBIX M HHPOPMaIMOHHbIE
CIIPABOYHbIE CHCTEMbI, HCII0JIb3yeMble NPH OCYLeCTBICHUH 00pa30BaTeIbHOI0
npouecca 1no JUCUHIInHEe

1) Dnexkrponno-6ubHoTeuHas cuctema ZNANIUM.COM - http://www.znanium.com
2) DnektpoHHO-OMONMOTeuHas cuctema [PRbooks - http://www.iprbookshop.ru

8.5 Ilepedenb pecypcoB HHGOPMANMOHHO-TEJIEKOMMYHHKAIIMOHHOM CeTH
«AHTEepHEeT?, HEOOXOAMMBIX IJI OCBOCHHMSI AMCUUIJIMHBI (MO1YJIs1)

1) Eropos, H. M. Dnekrponuka. Bepcust 1.0 [DekTpoHHBIN pecypc]: KOHCIEKT JeKIHi
/ H. M. Eropos. — OnekrpoH. aaH. (3 M0). — Kpacnospck: UTTK COVY, 2008. — 330 c. - Pexum
noctyna: http:/files.lib.sfu-kras.ru/ebibl/umkd/48/u_lectures.pdf

2) TlonympoBomuuku. TexHu4eckas WHPOpPMAIUS, TEXHOJOTHMH U XapPAKTCPUCTHKH. -
Pesxxum mocryma:  http://www.symmetron.ru/suppliers/infineon/

3) VYueOHbIi  7a0OpaTOPHBI  CTEHX MO  DJIEKTPOHUKE  JUIS  H3YUCHHS
MOJIynpoBOAHUKOBBIX MprbopoB LESO3. - Pexxum nocrymna: http://www.labfor.ru/devices/leso3

4) Topowun. [Tonesnas uadopmanus. [ToaynpoBoAHUKOBBIE IPUOOPHI M YCTPOWCTBA HA
UX OCHOBE. - Pexxum foctyma: - www.toroid.ru/polprovod.html

5) Hudopmarmonnas cucrema "EquHoe 0kHO TOCTyma K 00pa3oBaTeIbHBIM pecypcam”
[DnexTponnsbIii pecypc]. - Pexxum moctyna: http://window.edu.ru/

8.6 JImueH3mOHHOE M CBOOOJIHO PacnpocTpPaHsieMoe MPOrpaMMHoe odecrievyeHue,
HCI0JIb3yeMoe MPHU 0CylecTBIEHUN 00pa30BaTeIbHOI0 Nporecca

no JTMCHUIIJIMHE

Tabnuna 5 — [lepeuenpb nCHOIB3yeMOTro MPOrPaMMHOTO OOeCieUeHuUs

Haumenosanue 110 PeKkBU3UTHI / yCIIOBHS HCTIOJIB30BAHMS

OpenOffice CBoOOHAS TUIICH3US, YCIOBHSI UCTIOJIB30BaHUS IO CCHUIKE:
https://www.openoffice.org/license.html

9 Oprann3zauMoHHO-NeIArOrHYecKne ycJ0BuUsl

Opranm3anus 00pa30BaTEIbHOTO TpOIECcCa PErIIAMEHTUPYETCS Y4YeOHBIM ILJIAHOM U
pacmucaHueM y4eOHbIX 3aHATHI. SI3bIK 00ydeHus (mpenogaBanus) - pycckuid. Jljis Bcex BUIOB
ayJIMTOPHBIX 3aHATUI aKaJIEMHUYCCKUI Yac yCTAHABIMBACTCS MIPOIODKUTEIBHOCTEIO 45 MUHYT.

Ilpu  GopMupOBaHMU CBOCH HHIMBHIYaJbHOW  0Opa30BaTEIbHON  TPaecKTOPUH
oOyJarolmuiicss HWMeeT TMpaBO HA  Mepe3aueT  COOTBETCTBYIOIIMX  JTUCIHUIUIMH U
po(hecCHOHABHBIX MOJTYJIeH, OCBOCHHBIX B IMPOIECCE MPEANISCTBYIONIET0 00yUYeHUs, KOTOPBIH
0CBOOOKIaeT 00yUJaroIIerocst OT HEOOXOAUMOCTH UX TIOBTOPHOTO OCBOEHUSI.

9.1 Od0pa3oBaTebHbIC TEXHOJIOTHH

VYuebHbIl mpoliecc MpH MpPenojaBaHUM Kypca OCHOBBIBAETCS HA MCIOJIb30BaHUU
TPaJULIMOHHBIX, WHHOBAIMOHHBIX M HH(MOPMALMOHHBIX O0OPa30BATENBHBIX TEXHOJIOTHM.
TpaauumonHele 00pa3oBaTeNIbHbIE TEXHOJOTMU TMPEACTABIEHBl JEKIMSIMH W CEMHUHApCKUMHU
(mpakTHUECKUMM) 3aHATUAMH. VIHHOBaIIMOHHBIE 00pa30BaTeNIbHbIE TEXHOJIOTHUH UCTIOIB3YIOTCS B
BUJIE LIMPOKOTO NPHUMEHEHHs AaKTHUBHBIX W HWHTEPAKTUBHBIX (OPM TPOBEACHUS 3aHATHIL.
WudopmanionHsle  00pa3oBaTeNbHbIE TEXHOJOTMHM  PEAIM3YIOTCS IyTeM  aKTHBHM3aluU
CaMOCTOSITENIbHON PabOThI CTYAEHTOB B MH(OPMAIMOHHOI 00pa3oBaTenbHOI cpene.
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http://www.toroid.ru/polprovod.html

9.2 3aHATHA JeKIMOHHOI0 THIIA

JIeKUMOHHBI KypC IIPEAIoJIaraeéT CHCTEMAaTU3UPOBAHHOE H3JIOKEHHE OCHOBHBIX
BOIPOCOB Y4€OHOTO TUIaHA.

Ha niepBoii niekuuu JiekTop 0053aH NPEAYNPEIUTh CTYAEHTOB, IPUMEHUTEIBHO K KAKOMY
6a30BoMy y4eOHHKY (yueOHMKaM, y4eOHBIM IMOCOOUAM) OyIEeT MPOYUTaH KypC.

JIeKIMOHHBIN KypC JOJDKEH JaBaTh HanOONBIINKA 00beM MH(pOpMAIMU U 00ecreunBaTh
6osiee ry0oKOe MOHUMAHKME YIeOHBIX BOTPOCOB MPH 3HAYUTEIHHO MEHBIICH 3aTpaTe BPEMEHH,
94eM 3TO TpeOyeTcst OOJIBIINHCTBY CTYJICHTOB Ha CAMOCTOSITEIbHOE H3y4YEHHE MaTepraa.

9.3 3aHAATHSI CEMMHAPCKOI0 THIIA

CeMuHapckue  3aHATHS ~ TPEACTaBIAOT  co0OM  AeTalnu3aluio  JIEKIMOHHOTO
TEOPETUYECKOr0 MaTepuaja, MPOBOIATCS B LENAX 3aKperyieHUus Kypca M OXBaThIBAIOT BCE
OCHOBHBIE pa3Jiebl.

OcHoBHON  (OopMOIl TpOBeNEHUST CEMHUHApPOB SIBIsETCd OOCYXKIeHHe HauboJsee
MpOoOJEMHBIX M CJIOXHBIX BOIIPOCOB IO OTHAEIbHBIM TEMaM, a TakXke pa300op HpUMEpPOB U
CUTyallull B ayJIUTOPHBIX YCIOBUAX. B oO0sd3aHHOCTM mpernojaBaTesis BXOIAT: OKa3aHHE
METOAUYECKOM MOMOIIU U KOHCYJIBTUPOBAHNUE CTYJICHTOB [0 COOTBETCTBYIOIIMM TEMaM Kypca.

AKTHUBHOCTh HA CEMUHAPCKUX 3aHITHUSIX OLIEHUBAETCS MO CIAEAYIOIINM KPUTEPHUSIM:

* OTBETHI Ha BOIIPOCHI, MTpeIaraeMple MpernojaBaTesieM;

* y4acTHe B IUCKYCCHSIX;

* BBITIOJTHEHHE MPOEKTHBIX U UHBIX 33/1aHUN;

* ACCHCTHPOBAHME MPENO/IaBaTENIO B POBEICHUU 3aHATHH.

OTBeT JOJKEH ObITh apryMEHTUPOBAHHBIM, Pa3BEPHYTHIM, HE OJIHOCIOXKHBIM, COJEPKATh
CCBIJIKM HA UCTOYHHKH.

JloKIagel ¥ ONIOHUPOBAaHUE AOKIAA0B IPOBEPSIOT CTENECHb BIIAJCHUS TEOPETHUECKUM
MaTEPHAIIOM, & TAKXKE KOPPEKTHOCTb M CTPOrOCThb PACCYKIACHHM.

OneHuBanue 3aJaHuM, BBIIOJIHEHHBIX HA CEMHUHAapCKOM 3aHATUH, BXOIUT B
HAKOIUICHHYIO OLICHKY.

9.4 CamocTosiTe/IbHAs pa0oTa 00y4YaKOUIUXCS 10 JUCHUIINHE (MOLYTI0)

CamocTtosarenbHas paboTa CTYJEHTOB — 3TO MPOLIECC AKTHUBHOTO, IEJICHANIPABICHHOTO
MpHOOpEeTEeHUsl CTYACHTOM HOBBIX 3HaHUN, yMEHUH O€3 HENOCPEJCTBEHHOIO Yy4yacTHs
MpernojaBaTeis, XapaKTepU3YIOIUNUCA MPEeIMETHON  HampaBleHHOCTbIO, 3P (HEKTUBHBIM
KOHTPOJIEM U OLICHKOW Pe3yIbTaTOB JAESATEIbHOCTH 00YyUaOIIErocs.

Iemu caMoCTOSATEIIBHOM PaOOTHI:

- CUCTEMAaTH3alus U 3aKPEIUICHUE MOJYYEHHBIX TEOPETUUECKUX 3HAHUM U MPAKTUYECKUX
YMEHUH CTYJIEHTOB;

- yriryOlieHue U paclIMpeHre TEOPETUYECKUX 3HAHMUIA;

- (hopMHpOBaHKHE YMEHHUI UCHOJIH30BAaTh HOPMATUBHYIO M CIPABOYHYIO JOKYMEHTAIUIO,
CHELHUAJIBHYIO JIUTEPATYPY;

* pa3BUTHUE MO3HABATENBHBIX CIIOCOOHOCTEN, aKTUBHOCTHU CTYJCHTOB, OTBETCTBEHHOCTH U
OPraHU30BaHHOCTH;

- (hOpMHUpPOBAHHE  CAMOCTOSITEILHOCTH  MBILIUICHUS, TBOPYECKOW  HMHUIIMATUBHI,
CIOCOOHOCTEN K CaMOpa3BUTHIO, CAMOCOBEPIICHCTBOBAHHIO M CaMOpeaTH3alui;

* Pa3BUTHUE UCCIEA0BATEIBCKUX YMEHUN U aKaIEMUUECKUX HABBIKOB.

CaMmoctosaTenpHas paboTa MOMXKET OCYIIECTBISATHCS HMHIWBUIYaTbHO WM TPYIIaMu
CTYJCHTOB B 3aBUCUMOCTH OT IeJIH, 00BEMa, YPOBHS CII0)KHOCTH, KOHKPETHON TEMaTHKH.

TexHomorust  OpraHm3alil  CaMOCTOSITENbHOM  pabOThl  CTYACHTOB  BKIIOYAET
WCIO0JIb30BaHNEe WH(OPMAITMOHHBIX U MaTepUATbHO-TEXHUYECKUX PECYPCOB YHUBEPCUTETA.

KoHTponbs pe3ynsTaToB BHEAYAUTOPHOW CAMOCTOSITENTLHOW PAaOOTHI CTYACHTOB MOXET
MPOXOJIUTh B MUCHbMEHHOMN, YCTHOW MJIH CMEIIaHHOHN dopMe.
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CTyneHTbl JOJDKHBI MOIXOJUTh K CAaMOCTOATENBbHOM paboTe Kak K HauBakHEHIIeMy
CPCACTBY 3aKPCIUVICHUA U PA3BUTUA TCOPECTUICCKUX 3HaHHﬁ, Bpra6OTKe CAUHCTBA B3TJI1J0B Ha
OTACJIIbHBIC BOIIPOCHI KYypCa, HpI/IO6peTeHI/I$I OIMPCACIICHHBIX HABBIKOB MW HCIIOJb30BaHUMA
npoheccuoOHaTbHON JINTEPaTYPHI.

9.5 MeToanyeckue yKa3aHus J1JIA 00y4alOMIMXCS 110 0CBOEHUIO UCHUIITHHBI

[Ipr w3ydyeHHH AMCHUIUIMHBI OOYYarOIIMMCS IEIECOO0Pa3HO BBITIOJIHATH CIIEAYIOIINE
PEKOMEHAALINHN:

1. Uzyuenne yueOHOM TUCIMITIMHBI JOJHKHO BECTHCH CUCTEMATHUECKH.

2. Ilocne u3ydeHns: KakoTo-JIMO0 pa3zerna mo y4eOHUKY MIIM KOHCIIEKTHBIM MaTepHajiam
pPEKOMEHAYETCSI 1O MaMsSITH BOCIPOU3BECTH OCHOBHBIE TEPMMHBI, OIPEAEICHUS, IOHATUS
pasznena.

3. Oco0oe BHUMaHUE CJIEAYET YIEIUTh BBHITIOJIHEHUIO OTYETOB TIO MPAKTHYECKUM
3aHSTHUSIM U UHAUBUAYAJIbHBIM KOMIUIEKCHBIM 3aJJaHUSIM Ha CAMOCTOSITENIbHYIO padoTy.

4. Bca Temaruka BONIPOCOB, M3y4aeMbIX CaMOCTOSITENBHO, 3aJaeTcsl Ha JIEKIUAX
npenojaBatesneM. MM ke gaioTcd HCTOYHMKM (B TEpPBYIO OuYepelb BHOBb H3/IaHHBIE B
MEepUOIUYECKON HayyHOM JsuTeparype) mias Oosiee JE€TaJbHOTO IMOHMMAaHHUS BOIPOCOB,
03BYUYEHHBIX Ha JIEKLUU.

[Ipu camocTosITENNBHON TPOPAOOTKE Kypca 00yJaromuecs T0JDKHBL:

* IPOCMaTpUBaTh OCHOBHBIE OIPeNENeHUs U (DAKTBhI;

* IOBTOPUTH 3aKOHCIEKTHUPOBAHHBIM Ha JIEKIIMOHHOM 3aHATHU MaTepual U JOMOJIHUTH
€ro C y4eTOM PEKOMEHJOBAaHHOM M0 JAHHOW T€MeE JIUTEPaTyphl;

* U3YUUTh PEKOMEHJI0BAHHYIO JINTEPATYPY, COCTABIATH TE3UCHI, aHHOTALMU U KOHCTIEKTHI
HanboJee Ba)KHBIX MOMEHTOB;

* CAMOCTOSITEJILHO BBITIOJIHATH 3aJIJaHUS, AHAJIOTUYHBIE MPEAIaraéMbIM Ha 3aHITHSIX;

* UCIOJIb30BAaTh JJIsi CAMOTIPOBEPKU MaTepHalibl POHAA OLEHOYHBIX CPE/ICTB.

MeToauyeckye YKa3aHHUS NPH Pad0Te HA/IL KOHCIEKTOM JeKIMH

B xonme neKUMOHHBIX 3aHATUH  HEOOXOIMMO BECTH KOHCIEKTHPOBaHHE Y4eOHOTO
Matepuana. OOpaiaTe BHUMaHHE Ha KaTeropuu, GOpMyIupOBKHU, PACKPBIBAIOIINE COJEPKaHUE
TE€X WU WHBIX SBJICHUW W MPOLIECCOB, HAYYHbIE BBIBOJBI U MPAKTUUYECKUE PEKOMEHIAINH,
MOJIOKUTETLHBIN OMBIT B OPATOPCKOM HCKyccTBe. JKenaTellbHO OCTaBUTh B pabOYUX KOHCIIEKTax
MoJis, Ha KOTOPBIX JeNaTh IOMETKH W3 PEKOMEHJIOBAaHHOW JIUTEPaTyphl, JOMOJHSIOLUINE
MaTepual IpOCIyIlIaHHOH JEKIUH, a TAK)Ke MO YEPKUBAIOIINE 0COOYI0 BaXKHOCTh TE€X WJIM UHBIX
TEOPETUYECKUX TMOJOXKEeHUil. 3alaBaTh MPENOJaBaTENI0 YTOYHSIONIME BOMPOCHl C LENbIO
YSICHEHUS TEOPETUYECKUX MOJI0KEHUM, Pa3pelIeHHsI CIIOPHBIX CUTYaIUH.

Metoanyeckne yKa3aHUSl 10 CAMOCTOSATE/]bHOH pafoTe HaJA HM3y4YaeMbIM
MaTepuajaoM U NPH NOAr0TOBKE K MPAKTHYECKUM 3aHATUAM

Haunnate Hajo ¢ n3y4yeHus pekoMeHI0BaHHOM uTeparypsl. Heo6XxoaMMo NOMHUTE, YTO
Ha JIEKIUU OOBIYHO paccMaTpUBAeTCs HE BECh MaTepuai, a TOJIbKO ero 4acTh. OcrajbHasi ero
4acTh BOCIOJHSETCS B TMPOIECCE CAMOCTOSITENbHOM paboThl. B cBsizu ¢ 3tum pabota c
PEKOMEHJIOBaHHOU JuTeparypoil oOs3atenpHa. Ocoboe BHHUMaHME NPH ATOM HEOO0XOAUMO
o0paTuTh Ha CoJiepKaHUe OCHOBHBIX IOJIOKEHUI U BBIBOJIOB, OOBSICHEHHE SIBJICHUHN U (PAKTOB,
YSCHEHHE MPAKTUYECKOTO IPHIOKEHUS pacCMaTpUBAEMbIX TEOPETHUECKUX BOIPOCOB. B
nporecce 3Toi paboThl HEOOXOIUMO CTPEMMTHCS MOHATh U 3alIOMHUTH OCHOBHBIE MOJIOXKEHUS
paccMaTpuUBaeMOro Marepuaia, NpUMEphl, TMOSCHAIOLIME €ro, a Takxke pazodpaTbci B
WJUTIOCTPAaTUBHOM MaTepHalle.

MeToauyeckue YKa3aHud 10 BbinojaHenuo PI'P

IIpu BemonHeHuu PI'P Hy:)KHO M3y4uTh MaTEpHall IO TEME COOTBETCTBYIOLIErO pa3zeia.
[lono6pare mnoaxoxsmme Qopmynasl s pemeHus 3anad. ['papukun BAX crpouth Ha
MUJTUMETPOBOM Oymare, 1100, UCHONB3Ys MporpamMmHble MpoaykTel. PI'P odopmisercs nHa
¢dopmare A4, cormacuo PJ[ 013-2016.
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10 Onmucanne MaTepuaJLHO-TEXHHYECKOT0 00ecrevyeHnsi, He0OX0AMMOTro IS
OCYIIIECTBJIEHHUs 00Pa30BaTeILHOI0 MPOLecca MO THCHHILINHE (MOLYJII0)

10.1 YueOHo-1200paTopHOE 000py10BaHUE
Tabnuia 6 — [lepeyern 060pynoBaHus TabOpATOPUN

HanmenoBanue aynuropun

(1aGopatopun) Hcnonszyemoe o0opynoBaHue

Aynuropus

304/3 JlaGopaTopus JIeKTPOHUKH YHuBepcaibHbIe 1abopaTtopHbie cTeH sl 87-01
«JTya»

10.2 TexHuueckue H JIEKTPOHHBIE CPeICTBA 00yUeHUsI

JIeKIIMOHHBIE 3aHATHS

Aynutopun Uil JEKUUMOHHBIX 3aHATHH YKOMIUIEKTOBAHbI MeEOENbl0 M TEXHUYECKUMH
cpeacTBaMu OOydyeHHs, CIYKallUMHU A HpeJcTaBieHus ydyeOHOW uHbopManuu OOJbIION
ayIUTOpUU (Habopsl JIEMOHCTPALIMOHHOT O 000py10BaHUS (mpoexTop, JKpaH,
KOMITbIOTEP/HOYTOYK), y4eOHO-HAarIsAHbIE TOCOOUS, TEeMAaTUYECKUE WMILTIOCTPALIUN).

Jlig peanuzanuy JUCUUILTAHBI OATOTOBJIEHBI CIEAYIONINE PE3eHTALlUU:
1. ®wusnueckue 0CHOBBI pabOTHI MOJIYIIPOBOJIHUKOBBIX TPHOOPOB

2. TlomynmpoBOHUKOBBIE THUOTBI

3. Tpanzuctops

4. Twupucropst

5. OnTosNeKTpOHHBIE TPHOOPHI

JlaGopaTopHble 3aHATHS

st maGopaTopHbIX 3aHATHH ucmosb3yercs ayautopusi 304 kopmyc Ne3d, ocHamieHHas
000pyI0BaHUEM, YKAa3aHHBIM B TaOJI. 8.

CamocrosiTensHas padora.

[ToMemenns nast caMOCTOSATEIBLHOW PAOOTHI OCHAIIEHBI KOMITHIOTEPHOM TEXHUKOU C
BO3MOKHOCTBIO TOJAKIIOUEHHS] K ceTu «VHTepHeT» H JOCTYyIOM K D3JIEKTPOHHOM
nHpopMarmoHHo-o0pa3zoBaTeabHOl cpene KHATY:

- ynrtaneHeii 3a1 HTh KHAT'Y;

- KOMITbIOTEpHBIE Kiaacchl (aya. 211 kopmyc Ne 3).

11 Huble cBeneHus

MeToanyeckue peKOMeHIAIUH 110 00Y4eHHIO JIUI] C OTPAHHUYeHHBIMU
BO3MOKHOCTSIMH 3710POBbSI 1 HHBAJIM/IOB

OcBoeHue AUCHUILIUHBI 00YYaIOIUMUCS ¢ OTPAaHUYEHHBIMH BO3MOKHOCTSIMHU 3710POBbS
MOJKET OBITh OPraHU30BAHO KaK COBMECTHO C APYIrMMH OOy4arollMMUCS, TaK U B OTAEIbHBIX
rpynnax. Ilpeamosiaraiorcss  crnenualbHble  YCIOBMSL  JUId  IOJy4eHMs  0Opa3oBaHUs
00y4aroIMMUCs ¢ OTPAHUYEHHBIMU BO3MOXKHOCTSAMU 37I0POBBSI.

IIpodeccopcko-niearorndeckuif CocTaB 3HaKOMHTCSI C TICHXOJIOTr0-(hU3HOJOTHYECKUMHU
0COOEHHOCTAMH OOyJaroIMXCsl HMHBAJIMJIOB W JIMII C OrPAHUYEHHBIMH BO3MOXKHOCTSIMU
3JI0pOBbSI, UHAUBUAYAJIbHBIMU MPOrpaMMaMM peadMINTAlUU MHBAIMIOB (pu Hamuuuu). lpu
HEOOXOAMMOCTH OCYILECTBIISICTCS JOTIOJIHUTENbHAS MOJIAEP)KKa IPENoJaBaHusl ThIOTOPaMH,
MICUXOJIOTaMH, COLMAIBHBIMU PA0OTHUKAMHU, POILEAIINMHU MOJITOTOBKY aCCUCTEHTaMH.

B cooTBeTcTBHM C METOANYECKMMHU peKoMeHaauussMu MunoopHayku PO (ytB. 8 anpens
2014 r. N AK-44/05BH) B Kypce mpeanojiaraercs HCIOJIb30BaTh COLMAIbHO-aKTHUBHBIE U
pedeKCuBHBIE METOJbI O0YyY€HUs, TEXHOJOIMHM COIMOKYJIbTYPHOH peadMIUTALMU C LENbIO
OKa3aHHs NOMOIIM B YCTAaHOBJIEHUHU IIOJHOLEHHBIX MEXINYHOCTHBIX OTHOIIEHHH C JPYrUMHU
CTY/IEHTaMH, CO3JaHHMM KOM(OPTHOTO ICUXOJIOTHUECKOTO KIMMaTa B CTYJCHUECKOW TpyImme.
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[Mogbop m pa3paboTka y4EeOHBIX MATEPUANOB TPOU3BOAITCS C YYETOM MPEIOCTABICHUS
MaTepualia B pa3iIMyHbIX (opMax: ayauadbHOW, BU3yalbHOH, C UCIOJIb30BAHUEM CIICIIHATBHBIX
TEXHUYECKUX CPEJCTB U HHPOPMALIMOHHBIX CUCTEM.

OcBoenne aucuumuiviabl gunamu ¢ OB3 ocymiecTBisieTcss ¢ UCHOJIb30BAaHUEM CPEICTB
oOydyeHnss o0OWmEr0 W CHENHUATBHOTO Ha3HaYeHHs (NMEPCOHATBHOTO U  KOJUIEKTHMBHOTO
WCTIOJIb30BaHuUs ). MaTepuanbHO-TEXHUYECKOE 00ECTICUeHHE MPEeTyCMaTPUBAET MPHUCIIOCOOTICHHE
aynuropuit K Hyxkaam jui ¢ OB3.

dopma mpoBEACHUS ATTECTALUH JUIS CTYJACHTOB-MHBAIUIOB YCTAHABIMBACTCS C YUETOM
UHIUBUAYAJIbHBIX  NcUXopu3nyeckux  ocobeHHocte. s  crymenroB ¢ OB3
peaycCMaTpuBaeTCs AOCTyMHas ¢GopMma MPEIOCTaBICHHUS 3aJaHUN OLEHOYHBIX CPEICTB, a
MMEHHO:

- B TIEYATHOH WJIM DIIEKTPOHHOH ¢opme (s JWI ¢ HAPYHICHUSIMH OIOPHO-
JIBUTATEIBHOTO amnmnapara);

+ B Ie4aTHON Qopme WM BIEKTPOHHOW ¢GopMe C YBEIMYEHHBIM HIPUGTOM H
KOHTPACTHOCTBIO (JIJIS1 JIUI] C HAPYIICHUSMH CITyXa, PeUu, 3peHus);

* METOJIOM YTCHHS aCCHCTEHTOM 3aJIaHMsI BCITYX (ISl JIUI] C HAPYIICHUSIMH 3PEHHUS).

CryneHTaM ¢ WHBAJIUJAHOCTBHIO YBEIMUYUBACTCS BpEeMs Ha TIOJITOTOBKY OTBETOB Ha
KOHTpOJIbHBIE BOTPOCHL. JIJIs1 TakWX CTYACHTOB IpeaycMaTpuBaeTrcs mocTymHas (opma
MIPEIOCTABJICHUS OTBETOB HA 3aJIaHMs, 8 IMEHHO:

- MICBMEHHO Ha Oymare Wi Ha0OpOM OTBETOB Ha KOMIbIOTepe (UIsl IJUI[ C
HapyIICHUSMH CIIyXa, peun);

- BBIOOPOM OTBETa M3 BO3MOYKHBIX BAPHAHTOB C MCITOJIL30BAaHUEM YCIYT acCCUCTEHTa (st
JIUI] C HapyIIEHUSIMHU OMOPHO-/IBUraTeNILHOTO ariapara);

* YCTHO (JUTs1 JIUI] C HApYIICHUSIMHU 3PEHHUSI, OTIOPHO-ABUTaTEIbHOIO annapara).

[Ipn HeoOxoauMocTH Ul OOYYalOMIMXCS C MHBAIUIHOCTBIO IMpOIEypa OLICHUBAHUS
pe3ynbTaToOB 00YyYEHHSI MOXKET MPOBOJUTHCS B HECKOJIBKO 3TAIOB.
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[Tpunoxxenue 1

@®OHJ] OLUEHOYHbLIX CPEJACTB?
10 TUCLHHUIINHE

«JJIEKTPOHUKA»

Hanpasnenue noaroToBku

13.03.02 « DnekTposHepreTukKa 1 AMEKTPOTEXHUKA »

Hamnpasnennocts (mpoduis)
00pa3oBaTeNIbHOM MPOrpaMMbl

DJIEKTPONIPUBOJI U aBTOMATHKA

KBanudukarus BeITyCKHUKA baxanasp
T'ox Hayana MOArOTOBKU 2021
(no yuebHomy niamy)
dopma o0ydeHus OuHas
TexHonorust 00yueHus MpaouyuoHHas
Kypc Cemectp TpynoemMkocTsb, 3.€.
2 3 4

Bun npomexyTrouHoii arTecTanuu

OO6ecneunBaroliee 1moapas3acicHue

«Drzameny

Kageopa «Ilpomviuinennas snekmpoHukay

B JAaHHOM IPUJIOKCHUU MMPEACTABICHBI TUIIOBBIC OLICHOYHLIC CPCACTBA. IloaHBIN KOMILIEKT
OLCHOYHBIX CpPCICTB, BKJIIOYAIOIIHI BCE BapHaHThbI 3aJJaHui (TCCTOB, KOHTPOJIbHBIX pa60T u I[p.),
npeajiaracMbIx o6yqa10meMyc;1, XpaHUTCA HA Ka(be,upe B 6YMa)I(HOM H DJICKTPOHHOM BHJIC.
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1 Ilepeuyenn mIaHUpyeMbIX pe3yJIbTATOB 00y4eHHs 10 AMCUHUILIMHE (MOIYJII0),
COOTHECEHHBIX € INIAHNPYEeMBbIMH pe3yJbTaTaMH 00pa30BaTe/IbHOI MPOrpaMMbl

Tabnuna 1 — KomnereHmy U MHIMKATOPBI UX TOCTHIKCHUS

Kona n nHaumenoBanue

Nuaukatopbl JOCTUKEHUS

IInanupyemMsle pe3ysbTaThl

KOMIIETCHITUU 00y4eHUS 110 AUCIUIUINHE
[IpodeccronanbubIe
OIlIK-2 Cnocoben | OIIK-2.1 3naer | 3HaTh  (U3MYECKHE  OCHOBBI
MIPUMEHSATD byHIaMeHTaIbHBIE 3aKOHBI | (YHKIIMOHUPOBAHUS
COOTBETCTBYIOIINI MPHUPOJIbI, OCHOBHBIC (DM3MUYECKHUE | DIIEKTPOHHBIX NPHOOPOB, HUX
(bM3UKOMaTEeMaTUYECKUM | 1 MaTEeMaTUYECKHUE 3aKOHBI XapaKTEPUCTUKH, TapaMeTpbl U
ammapar, METO/IbI HKBUBAJICHTHBIE CXEMBI.
aHanusa u | OIIK-2.2 VYmeer mNpUMEHATH | YMETh PAaCCUMTHIBATH OCHOBHBIC
MO/IETUPOBAHUS, buzndeckue 3aKOHBI U | mapaMeTpsl
TEOPETHUECKOTO Y | MATEMAaTHYE€CKUE METOJbl IS | MOJYNPOBOJHUKOBBIX MTPUOOPOB
AKCIIEPUMEHTAIILHOTO pelieHus 3a/1a4 TEOPETUYECKOTO U | M DIIEKTPUUYECKUE LIETH MPU HUX
HCCTIeI0BAHUS NP | IPUKIIATHOTO XapakTepa WCIIOJIb30BAHNH.
peueHnn OIlK-2.3 Brmageer HaBbikamu | BrajgeTp HaBbIKaMH — BBIOOpA
pohecCHOHATBHBIX WCTIOJIb30BAaHMSI 3HAHUHN (PU3UKH U | PA3IMYHBIX TUIIOB JIEKTPOHHBIX
3a/1a4 MaTeMaTHKH NP PEIICHUH | MOJYNPOBOJHUKOBEIX MTPHUOOPOB
MPaKTUYECKUX 3a/1a4 B 3aBUCUMOCTH oT
0COOEHHOCTEN MX TPUMEHEHUSL. .
Tab6muma 2 — ITacopt ¢hoHAAa OIIEHOYHBIX CPEICTB
KonTpoampyemblie ®opmupyemas | HammenoBanue
pasaenbl (TeMbl) KOMIIETEHLI U OLIEHOYHOI'0 IToxa3zaTenu oeHKH
JUCHHMILINHBI cpeacTBa
Pazgen 1-5 OIIK-2 3anura AprymeHTUpOBaHHOCTh
71a00paTOPHBIX | OTBETOB
pabot
Pasnen 1-5 OIIK-2 Tect [TpaBUILHOCTH OTBETOB
Paznen 1-5 OIIK-2 PI'P [ToHOTA ¥ TPaBUIILHOCTH
BBITIOJTHECHUS 3aJIaHUS

2 Mertoauueckue MaTepuaJibl, ONpe/iesoIMe NPoueIypbl OLleHMBAHUS 3HAHUI,
YMEHHUI, HABBIKOB H (MJIH) ONBITA AeATEJbHOCTH, XapAKTEPHU3YIOLIHe MPOoLecc
¢dopmMupoBaHus KOMIIETEHIN I

Metoanueckre MaTepuabl, ONMPEIeIIIONINe MPOIEAYPhl OIICHUBAHUS 3HAHUMN, YMCHHUH,
HaBBIKOB M (WJIM) OIBITa JEATEIHHOCTH, MPEJICTABICHBI B BUAEC TEXHOJIOTHMUECKON KapThl
JMCIUITIMHBI (Tabmuma 3).

Tabnuna 3 — TexHoJOrMueckas Kapra

Ixana
HaumenoBanue Cpokn
Kpurepun
OLICHOYHOI0 |BBINOJIHEH
OLICHUBAH OlleHMBAHUS
CpeacTBa usi
usi
3 cemecTp

Ilpomesicymounas ammecmauus 6 popme «IK3ameny

1 | Jla6opartopHnas
pabora 1

B TEUCHUE
cemecTpa

5 GaiuioB
HABBIKA

5 OaminoB — CTYACHT ITOKa3aJl OTJIMYHBIC

IIPUMCHCHUA TMOJIYYCHHBIX

17




HIxkana

HaumenoBanue | Cpoku Kpurepnn
OI[EHOYHOT0 |BBINOJIHEH
OlleHUBaH OlleHBAHUS
cpeacTBa usi
usi

2 JlaGopatopHas B TCUCHHC | o 3HAaHUM M yYMEHUU IIpU pELICHUU
pabora 2 cemecTpa ALIoB npoeCCHOHANBHBIX 3aJa4 B paMKax

3 | Jla6oparopHas B TEUCHNE | [ YCBOEHHOT'O y4eOHOI0 MaTepuara.
pabora 3 cemecTpa ALIOB | 4 Ganna — CTYZICHT IIOKa3aj XOPOIIue
4 Ha60paTopHag B TECUCHHUC 56 HaBbIKH MMPUMCHCHU IMOJIYYCHHBIX
pabora 4 cemecTpa ALIOB | shaumit YMEHUH TMpU  pEUICHUU
5 Jla6oparopHas BTeUEHME | oo npodeccHOHABHBIX 3a7ad B paMKax

pabota 5 cemecTpa YCBOEHHOTO y4eOHOTO MaTepHaia.
6 Jla6oparopHas B TeueHHe | o 3 Oaymla — CTyIOEHT TMOKa3al yIoBJe-
pabora 6 cemecTpa ajos TBOPUTEIBHOE  BJIAJICHUE  HAaBBIKAMU
7 | TaboparopHast BTevenne | g oo MPUMEHEHUA  MOJTyqEHHBIX 3HAHUA W
pabora 7 cemecTpa ymeHuun 1pu peLICHNN
8 | JlaGoparopHas | B TeucHue npo(eCCHOHANBHBIX 3a7ad B paMKax

pabota 8 ceMecTpa YCBOEHHOTO Y4eOHOTO MaTepHaa.
2 Gayuia — CTyJIEHT IIPOJICMOHCTPUPOBAT
5 0a/uioB | HEJOCTATOYHBIA ~ YPOBEHb  BIIAJICHUS
YMEHHSIMH W HaBBIKAMH TIPH PEIICHUU
npoeCCHOHANIBHBIX 3a7ad B pPaMKax

YCBOEHHOTO Y4eOHOTO MaTepHalia.
9 Tect B TeueHue | 5oO6amioB |5 OamioB — 91-100 % mnpaBUILHBIX

1o paspeny 1 ceMecTpa OTBETOB — BBICOKH YPOBEHb 3HAHUI;

10 | Tecr B TeueHue | 56amtoB | 4 OamwioB — 71-90 % npaBUIBHBIX
1o pazzaeny 2 ceMecTpa OTBETOB —  JIOCTaTOYHO  BBICOKHU
11 | Tecr B TeueHHe | 506amioB | YPOBEHb 3HAHMIA;

1o pazaeny 3 cemecTpa 3 OammoB — 61-70 % mnpaBUIIBHBIX
12 | Tecr B TeueHue | 50amioB | OTBETOB — CPEIHUM YPOBEHb 3HAHUN;

1o pazzeny 4 cemecTpa 2 OammoB — 51-60 % mnpaBUIBHBIX
13 | Tect B TeueHue | 5 6aioB OTBETOB — HU3KUI YPOBEHb 3HAHMIA;

110 paszeny 5 cemecTpa 0 OamoB — 0-50 % TPaBUITBHBIX
OTBETOB — OYEHb HU3KHUHA YPOBEHb
3HaAHUU

14 | «PI'P» B TeueHue | 35 6amnoB | 35 GamioB —  CTYAGHT  MOKazam
cemectpa OTJINYHBIE HaBBIKU MPUMEHEHUS

IOJy4eHHBIX 3HAaHUH W YMEHUH mpHU
peleHny Mpo(ecCUOHANbHBIX 3ajad B

pamMKax YCBOEHHOTO y4eOHOTO
Marepuania.

20 6anioB — CTYAEHT MOKa3al XOPOLIue
HaBBIKM  NPUMEHEHHS  TOJYyYEHHBIX

3HAaHUH M YMEHUH IIpU pELICHUU
npoecCHOHANBHBIX 3a7ady B paMKax
YCBOEHHOT'0 Y4eOHOI0 MaTepuaia.

10 ©Gamnm —  CTyAeHT  moKa3zal
YIOBJIETBOPUTEIBLHOE BIIAJICHUE
HaBbIKAMU TIPUMEHEHHUS IIOJy4YE€HHBIX
3HaHUM M YMEHUN IIpU pELICHUU
npoecCHOHANBHBIX 3a7ad B paMKax
YCBOEHHOTO Y4eOHOro MaTepHaa.

0 6amioB — CTY/IEHT
NPOJIEMOHCTPUPOBANl  HEAOCTATOYHBIN
YPOBEHb  BIAJCHHUsSI YMCHUSIMH W
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HIxkana
HaumenoBanue | Cpoxku
Kpurepun
OLIECHOYHOI'0 |BbINOJIHEH
OlIeHUBaH OlleHUBaHUS
cpeacTBa ust
ust
HaBBIKAMU npu peleHnn
npoeCCHOHANIBHBIX 3a7lad B pPaMKax
YCBOEHHOI'O Y4eOHOI0 MaTepuaa.
Texymuii KOHTPOJIb: - 100 6annos -
OK3aMeH: - 50 GaynoB -
HUTOI'O: - 150 6annos -

Kpurtepuu oneHKkH pe3yibTaToOB 00y4eHHs M0 JHUCHUILIMHE:

0 — 64 % OT MakcCHMaJbHO BO3MOXHOH CYMMBI 0ajUIOB — «HEYIOBJIETBOPUTEIHLHO
(HeOCTAaTOYHBIH YPOBEHB ISl IPOMEXYTOYHON aTTECTAllMH 110 TUCIUILTHHE);

65 — 74 % oOT MakCHMMaabHO BO3MOXXHOW CYMMBI OaJIOB — «YJOBJIECTBOPUTEIHLHOY»
(moporoBbii (MUHMMAaJIbHBIN) YPOBEHb);

75 — 84 % OoT MakCHUMaJIbHO BO3MOXHOW CYMMBbI OaJJIOB — «XOPOIIO» (CPEAHUNA YPOBEHB);
85 — 100 % oT MakCMMaJbHO BO3MOXKHOW CYMMBI OalUIOB — «OTJIIMYHO» (BBICOKMI
(MakcuMaJbHbIN) YPOBEHB)

3 TunoBble KOHTPOJILHBbIE 3aJaHUSI WM HHbIE MATEPHAJIbI, HEOOXOUMBIE 115l
OLIEHKHU 3HAHUI, YMEHHN I, HABBIKOB U (MJIM) ONBITA AeSITeJIbHOCTH,
Xapakrepusymouiue npouecc GopMrupoBaHUsA KOMIIETEHUUI B X0/1€¢ OCBOCHUS
o0pa3oBaTe/IbHOM NPOrPaMMblI

3.1 3apanus AJs1 TEKYLIEro KOHTPOJISA yCIeBaeMOCTH

3.1.1 3apanus 1A 1a60paTOPHBIX padoT

JlaGopatopnass pabota Ne 1 (peamusyercss B (opmMe MNPaKTHUECKOW TOJITOTOBKH) -
Hccnedosanue svinpsamumenbhbix NOJYNPOBOOHUKOBHIX OUOO08

1) OGbsICHUTE BBIIPAMIISIONIEE ICHCTBHE p-N-TIEpeXo1a.

2) Cpasuute BAX p-n-nepexoja u peajbHOTO BBIIPSIMHUTEIBHOTO AUO/IA.

3) Uewm paznuyarorcsi BAX repMaHHEBBIX U KPEMHUEBBIX THOI0B?

4) BaustHre TeMIiepaTypbl U KOHIEHTpaluu mpumeceid Ha BAX auona.

5) KakoBbl OCHOBHbBIE 00J1aCTH TPUMEHEHUSI IHOI0B?

6) HazoBuTe OCHOBHBIC TApaMETPhI MOJIYIIPOBOIHHUKOBBIX THOIOB.

Jlaboparopnas pabora Ne 2 (peamusyercs B (opme NpPaKTUYECKOH MOATOTOBKH) -
Hccneoosanue nonynposoOHUKo8bIX cmabuiumpoHos

1) Ha3oBuTe OCHOBHBIE BHIBI IIPOOOEB P-N-TIEPEXOIOB.

2) Pacckaxute;, Kakue (DU3MYECKUE MPOIECCHI OMPENCNIAIOT (OpPMY XapaKTePHCTHKH
CTa0MIIMTPOHA HA PA3HBIX y4acTKax.

3) Ot vero 3aBUCHT HaINpsDKEHUE TPOOOst?

4) Kak HalTH TeMIepaTypHblii K03()GHUIIMEHT HanpsbKkeHus cTabumu3anuu? Kakoii 3Hak
OH MMeEET JJIsl Pa3HbIX BUIOB Po0os?

5) [IpuBecTu cxeMmy BKIIOYEHHS CTA0MIUTPOHA.

JlaGopatopHas pabota Ne 3 (peanuzyercs B popMe MPAKTUIECKON MOATOTOBKN) -
Hccnedosanue cmamuieckux xapakmepucmuk u pu3u4eckux napamempos MaioMoujHo20
bunonapnozo mpanzucmopa ¢ O

1) OOBsiCHUTE YCTPOMCTBO M MPUHIIMIT ACHCTBUS TPAH3UCTOPA.

2) IlpuBenuTe KapTUHY pacrpe/ielieHlsi HEOCHOBHBIX HOCHTENEH B 0aze TpaH3UCTopa B
3aBHCUMOCTH OT peKHUMa paboThI.

3) HazoBure cocraBisionre TOKOB JIEKTPOJIOB TPAH3UCTOPA.
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4) Ha3zoBute cTaTHYeCKHE ITapaMeTPbl TPAH3UCTOPA, OOBSICHUTE UX PU3HMYCCKUN CMBICI.
5) Hadyeptuth cxemy BKIIOUYCHUs TpaH3ucTopa ¢ OD
6) OOBSCHUTH YCHIIUTENbHBIE CBOWCTBA TPAH3UCTOPA, BKIIFOYEHHOTO 0 CXeMe C 00LUM
OMUTTEPOM.
7) Uzo0pazure BAX tpansuctopa mist cxembl ¢ OO, 00bSICHUTE HX.

Jlaboparopuas padota Ne 4 (peanusyercs B popme MPaKTUISCKON TIOJITOTOBKH) -
Hccnedosanue cmamuieckux Xapakmepucmuk u u3uyeckux napamempos MaiomMoujHo20
ounoaapnozo mpansucmopa c Ob

1) Haueptuth cxemy BKItOUeHHs TpaHzucropa ¢ Ob

2) N3obpaszure BAX Tpansucropa s cxem ¢ Ob 00bsicHUTE UX.

3) OOBSICHUTD YCHIIUTEIbHBIE CBOMCTBA TPAH3UCTOPA, BKIIOUYEHHOTO TI0 cCXeMe ¢ oOIen
0a30ii.

4) Kakue CyIecTBYIOT CHCTEMbl MAJIOCHIHAIBHBIX APAMETPOB M B YeM MPEUMYIIECTBA
cuctemsl h - mapameTpoB?

5) Kaxk BBIMJISIIUT SKBUBAJICHTHAS CXeMa TPaH3KUCTOpa B cucTeMe N - mapameTpoB?

6) O0bsicHUTE BIMSHUE TEMIIepaTyphl Ha paboTy TpaH3ucropa B cxemax ¢ Ob u O3.

JlabopaTtopHnas pabota Ne 5 - Hccrnedosarnue nonesoeco mpanzucmopa
1) Onpenenenrie MOAEBHIX TPAH3UCTOPOB, UX OTIIMUNE OT OUTIOSPHBIX
2) YCcTpoiCTBO M MPUHLMIT ACWCTBUSA [TOJIEBOTO TPAH3UCTOPA C YIPABIAIOLUM P — N-
MIEPEX0JIOM.
3) [ToneBoit TpaH3UCTOP C YIPABISAIOMUM P — N — MIEPEX0JI0M, €ro OCHOBHBIE
XapaKTEPUCTUKH U TTapaMeTPBI.
4) YcTpoCTBO M MPUHIIUII IEHCTBUS MOJIEBOTO TPAH3UCTOPA C
M30JIMPOBAHHBIM 3aTBOPOM M BCTPOCHHBIM KaHAJIOM, €0 XapaKTePUCTUKHI
5) YcTpoicTBO M IPUHITUTT ACUCTBUS TIOJIEBOT'O TPAH3UCTOPA C
M30JIMPOBAaHHBIM 3aTBOPOM M MHIYLIUPOBAHHBIM KaHAJIOM. €r0 XapaKTepUCTUKU
6) DKBUBAJICHTHAs CXeMa 3aMEIIeHHs TI0JIEBOTO TPaH3UCTOpa

JlaGopatopnas pabota Ne 6 (peanmusyercs B (opMe NPaKTHUYECKOW MOATOTOBKH) -
Hccneoosanue mupucmopa

1) Ha3oBuTE OCHOBHBIE THUITBI THPUCTOPOB U OOBSICHUTE MPHUHIIMIT KX CHCTBUSL.

2) KakoBbl OCHOBHbBIE TApaMETPhl TUPUCTOPOB?

3) IlepeunciuTh U MOSICHUTH CIIOCOOBI MIEPEBO/Ia THPUCTOPA U3 3aKPHITOTO COCTOSHHS B
OTKPBITOC

4) IlepeyucauTh U OOBACHUTH XapaKTEPU3YIOIINE U MPEACIbHO-A0MYCTUMbIE TTAPAMETPBI
TUPUCTOPOB TIO TSI aHOIa

5) PaccMoTpuTe BOJIBT-aMIIEPHBIC XaPAKTEPUCTHKA THPUCTOPA C TOYKH 3PEHHS
(U3NYECKUX MPOLIECCOB, MPOTEKAIOUINX B CTPYKType THIa N-p-N-p?

6) B ueM cOCTOAT MpeuMyIiecTBa TUPUCTOPA TIEPE.] THHUCTOPOM

7) KakoBbl KOHCTPYKTHBHBIE OCOOEHHOCTH THPUCTOPOB?

JIaGopatopHas pabota Ne 7 - Hccnedosanue nonynpogooHuKo8uix pomonpuemMHuKos
1) O6bsacHuUTE, 4TO Takoe (GOTOPOBOAUMOCTD
2) ¢ororansBaHudeckuit 3pPexr.
3) ®otoamon: GOTOAMOTHBII PEIKIM, XapaKTEPHUCTHKH, TapaMETPBI.
4) ®otoauoxa: GOTOraTbBAaHUYECKHH PEXKHUM, XapaKTEPUCTHUKHU, TTAPAMETPhI
5) ®oToTpaH3UCTOP MPUHIIMIT ICHCTBUS, XapaKTEPUCTHUKHU, TaPaMETPhI

JIabopatopHas pabora Ne 8 - Hccneoosanue OuoOHbIX U MPAH3UCHIOPHBIX ONMPOHOE
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1) [MonynpoBOAHUKOBBIC H3ITy4aTeIH: YCTPOUCTBO, MPUHIIUI ICHCTBUS, XapaKTCPHUCTHUKH
U apaMeTphbl
2) CpoiicTBa ¥ 00aCTH TPUMEHEHHS JUOIHBIX ONTPOHOB
3) OnTpoHBl, X Pa3HOBUAHOCTH.
4) IlpunHuun AecTBUsI, BXOJHBIE U BBIXO/IHBIE TAPAMETPBI ONTOIIAP.
5) TpeGoBaHus1, MPEABSIBISIEMbIE K DJIEMEHTAM ONTPOHA: U3TyJaTelto, ONTHYEC-
KOMY KaHaiy, (POTOIPHUEMHHKY.

3.1.2 PacueTHo-rpaduyeckas padora

Tema: «Pacder mapamerpoB P-n nepexoaa u BAX nmosynmpoBOIHUKOBOTO IUOA, BIUSTHUE
temneparypsl Ha BAX ».

Bapuanter Ha PI'P BergaeT npenogaBareib.

3agaua 1. Omnpenenuts BBICOTY MOTEHLMAIBHOIO Oapbepa ¢, ,BO3HUKAIOLIETO IpU

00pa30BaHUM UJICATBHOTO AJIEKTPOHHO-ABIPOYHOIO TIEPEX0/ia B COCTOSIHUMA PaBHOBECHS.

3anaga 2. OnpenenuTh UIMPUHY 3JIEKTPOHHO-ABIPOYHOTO Iepexona oo U pa3Mepsl
00eTHEHHBIX CII0EB p- U N- 00acTeit (Opo , Ono) B COCTOSIHUH PABHOBECHSI.

3amaua 3. OmnpenenuTh BBICOTY MOTEHIMAIBHOTO Oapbepa, UIMPHUHY 3JIEKTPOHHO-
JBIPOYHOTO Tepexo/ia 6 U pa3Mepbl 00eTHEHHBIX CII0EB p- U N- obmnacteit ( Op , On ) IpU HOJaue
Ha Tepexo/l BHeITHero Hanpspkerns U.

3anmaua 4. Paccuurars GapbepHyto Cs EMKOCTB Iepexo/ia Mpy BHEIIHEM HarpsbkeHun U.

3amayga 5

1) JlaTh XapakTEepUCTHKY IUOA.

2) BeimucaTh U3 ClIipaBOYHHKA OCHOBHBIC ITApaMETPhI:

Unp = npu [mpmax =
[ obp = pu UoOp. max =
Pcp = t max =

3) IMoctpouth (Ha MUJUTUMETPOBKE) BOJIbT-aMIIEpHYIO XapakTepuctuky (BAX) mmona
it remneparypsl t=25 C nist 3amanHOTO AMOIA.

[Ipn mocrpoenun BAX mnpsmble U oOpaTHbIE BETBU XapaKTEPUCTHK PACIOJIOXKUTH B
OJIHO} cucTeMe KOOpAUHAT.

4) Ilo BOBT-aMIIEPHOM XapaKTEPUCTHKE OTIPEICITUTD

conpoTuBiieHue npsiMomy Toky (Rmp) npu nanpspkenun Uy, Ha nuHelHOM ydacTke BAX
W CONPOTHUBIIEHHE 00paTHOMY TOKY (R0Op) mpu oOpaTHOM HANpPSHKCHUH

5) duddepennmanbubie cOnpoTUBICHUS (Tamgp) U KpyTu3Hy (S) npsimoit BetBu BAX s
HanpspKeHUs Upp.

3.2 3agaHus 1JIs MPOMEKYTOYHOI aTTecTalluH

KoHTpoJibHBIE BONIPOCHI K IK3aMEHY
CoOcTBeHHbBIE U IPUMECHBIE MOJIYITPOBOAHUKH, UX IIPOBOAUMOCTb.
Hpeitd u nmuddysus HocuTenelt 3apsaa.
O6pasoBanue p-n-nepexoja. Ilepexor B paBHOBECHOM COCTOSTHUU
IIpoueccel B P-N-niepexo/ie Ipy M01a4e BHELUIHErO HAIIPSIKEHU.
Bonbr-amnepnas xapakrepuctuka (BAX) p-n-nepexona. IIpoGoii mepexona. Bujsl
npo6osi.
Pa3sHOBHUIHOCTH TOJIYIPOBOJHUKOBBIX AMONOB. IIpMHIMN 1OEHCTBHSA, OCHOBHBIE
napaMeTpbl ¥ XapaKTEPUCTUKHU BBIIPSIMUTEIBHBIX TMOJI0B U CTAOMIUTPOHOB.
Emxoctu p-n-niepexona. Bapukan
bunonspusie Tpansuctops! (BT): ycTpoiicTBO, MPUHIUIT ASHCTBUS, PEKUMBI paOOTHI.
9. Cxewmsnl BkitoueHust BT, OoCHOBHbIE CTaTWUeCKHE XapaKTEPUCTUKU U TapameTpbl B
cxeMme ¢ obmmm smuttepom (03),

aogkrwnPE

o
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10. ocHOBHBIE CTaTUYECKUE XAPAKTEPUCTHKU U MapaMeTphl B CXeMe C OOIIMM AMHUTTEPOM
(Ob),

11. BiusHHE TEMIIEpaTyphl HA CTATUYECKUE XapaKTEPUCTUKU OUTIONISPHOTO TPAH3UCTOPA .

12. bunoysipHble TPaH3UCTOPbI KAk JMHEHHBINH 4deThipexmoiitocHuk. Cucrema h-
nmapameTpoB, CxeMa 3aMellleHHs TpaHzuctopa B h-mapamerpax. Omnpenenenue h-
[apaMeTpoB MO XapaKTEPUCTUKAM TPaH3UCTOPa.

13. TloneBble TPaH3UCTOPHI C YIPABIAIONUM P-N-TIEPEXOJOM: YCTPOWCTBO, MPHUHIIUII
NEUCTBUS, OCHOBHBIE XapaKTEPUCTUKH, MapaMeTpbl, CXeMa 3aMEIlEHHUs, BIMSHUE
TEMIEPATYPHI.

14. TloneBbie TpaH3UCTOPBI € U30JAUpOBaHHBIM 3aTBOpoM (MJII-Tpan3ucropsl):
YCTPOWCTBO, TPUHLHMIN JEUCTBHS M Xapakrtepuctuku MJIII-tpaH3ucTopoB ¢
WHYIUPOBAHHBIM U BCTPOCHHBIM KaHAJIOM.

15. Tupucropsl: ycTpOHCTBO, MPUHIUN ACUCTBUS, XapaKTEPUCTUKHU, TapaMeTpPhbl, CIIOCOObI
BBIKITIOYECHHUS.

16. CuMHCTOPBI: YCTPONUCTBO, PUHIIMIT ACHCTBHS, XapaKTEPUCTUKA

17. Ceeroauoapl: yCTpOWCTBO, MPUHIIUI JEHCTBUS, XapaKTEPUCTUKU

18. moxympoBOHUKOBEIE (POTORIEKTPUIECKHE TPUOOPHI.

19. OnTpoHBI. YCTPOWCTBO, MPUHITUI JEHCTBUS, XapaKTEPUCTHKU

TunoBblie IK3aMeHAIIMOHHBIE 321a41
1. OOpatHBIif TOK HACHIIMIEHUS WACANBHOTO TepMaHueBoro gmoma mpu 7 = 300 K

coctaBimsier |y =30 wMKA. HaiitTm conpoTuBieHHe nuMoJa MOCTOSHHOMY TOKYy Rgp u
muddepeHnaaTbHOe COMTPOTUBIICHHE Vg TIPY TIPAMOM H 00paTHOM HaIpsHKEHUAX, paBHBIX 0,2

B.
2. OOpatnblil TOK HachlmeHus pP-n-nepexona |, =1 MxA mpu 7 = 300 K. Onpenenurs

COMPOTHBIIEHUE MEPEX0a MOCTOSTHHOMY TOKY U IuddepeHIranbHoe CONPOTUBIICHNE MTEPEX01a
MIPU IPSAMOM M 0OpaTHOM HaIpsDKEHUsX, paBHBIX 150 MB.
3. OOpatrHBIli TOK HACHIIIEHUS HACATHLHOTO P-N-miepexoaa npu temmeparype 7 = 300 K

paBeH 21077 A. Haifu: a) TOK, TEKyIIMA TpHU MPsSMOM HampspkeHuu, paBHom 0,1 B; 0)
COMPOTHBIIEHUE JIMO/Ia TIOCTOSSTHHOMY TOKY U Au(depeHrnaibHOe CONMPOTUBICHUE MTPU MPIMOM
1 00paTHOM HampsuKeHUsx, paBHbIX 0,3 B.

4. P-n-nepexon umeet npsiMoit Tok 0,8 A nipu npsimom Hanpsbkenuun 0,3 B u remmeparype
okpyxarwmei cpenst I = 35° C. Omnpenenutb: a) o0OpaTHBII TOK HaChIIICHUS; O)
muddepeHnrnaibHOoe  CONMPOTUBICHUE TMepexona mnpu mnpsmom Hamnpsokenun 0,2 B;  B)
muddepeHnraibHOoe COMPOTUBICHUE TIEpexo/ia Mpu 00paTHOM HanpsbkeHuu 1 B.

5. OOparnbiil Tok Haceimenus |y p-n-nepexoga npu 7' = 300 K pasen 1072 A, [Tpu

TOBBILIEHUU TemmepaTypbl Ha 75 ° C oOpaTHblii TOK HackluleHHs yBeauuwics B 103 pas.
Omnpenennutes HanpsHKEHHE HA MEPEXO0JEe NPHU KOMHATHOM M IMOBBILIEHHOW TEMIIEpaType, €CiH
npsiMOi Tok uepes Hero | = 5 MA.

6. W3o0pasute BAX wunpeanpHOoro p-n-mepexona. 3AeCh K€ HAuePTUTE peaJbHYIO
XapaKTepUCTUKY JTMO0JIa U OOBSICHUTE pasiuyMs MEXJIy STUMH JBYMs KpPUBBIMHU. Bbrumcnure

mddepeHnraibHble COMPOTUBICHUS Foug P-N-TIEPEX0/ia NPy TOKE | =0,01;0,05;0,1; 1,0; 2,0;
5,0 u 10,0 MA. Temneparypa T = 300 K, oO6patHslii Tok HacblmieHus |g = IMKA. OCHOBBIBasCh
Ha TOJYYCHHBIX 3HAYCHUAX CONPOTUBICHHUS [y,g, TPU DA3THIHBIX TOKAaX |, oGcymure

BO3MOKHOCTH TPAKTUYCCKOTO HCIIOJIB30BAHUA OJHOAA KaK DJJICMCHTa C praBHHeMOﬁ
IIPpOBOANMOCTLIO.

7. I[I/IO,Z[LI, CMCIICHHBIC B 06paTHOM HaIllpaBJICHUHU, YaCTO MUCIIOJB3YKOT B KadCCTBC
NEPCMCHHBIX KOHIACHCATOPOB. BBI‘{I/ICJ'II/ITG, KaK YMCHBIIACTCA 6apLepHa$1 CMKOCTh JuoJa C
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PE3KUM  TIEPEeX0JIOM IPH YBEIMUECHUH MO HaNpsDKeHUs cMemenuss Ha 1 B, eciu u3BecTtHO,
aro mpu U =5 B, Cg,, =20 nd.

8. V nomynposoinukoBoro auoma Ry, =25 Om; Rygp =25 MOm; C = 120 nd.
Ormpeznenuts: a) Ha KakoH 4YacTOTE EMKOCTHOC COILpPOTHBICHHE CTaHET paBHO Rig, #

BCJIEJICTBHE 3TOTO MPOM30KAET 3aMETHOE YBEIIMYEHHE OOpaTHOro TOKa (HO OH Bce emie OynaeT
MajbiM); 0) HA KaKOW YacTOTe €MKOCTHOE COMPOTHBIICHHUE CTAHET PAaBHO RHpH MPOU30MAET

pe3K0e yXyIIEHUE BBITPSIMIISIIOIIErO JEHUCTBUS AM0AA.

9. T'epmanmeBbIil P-N-TIEpEX0]l KIMEET OOPATHBIM TOK HACHIIICHUS 5 MKA, a KPEMHHUEBBIH
TIepexo 1 TAKKX e Pa3MepoB nMeeT oOpaTHeIil Tok Hackimenns 1070 A, Beranciuts u cpaBHUTS
npsiMble HanpspkeHus Ha nepexomax npu 7 = 325 K u toke 0,2 A. CompoTuBiieHueM 0a3bl
npeHeOpeyb.
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JIucr perucrpaunu udmeHenuii k PI1/{

n/n

OcHOBaHNE BHECEHUS
N3MCHCHUA

KomunuectBo
CTpaHHUI]
N3MCHCHUA

[Tonnuce
pa3paboTunka
PITJ1
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