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1 OOume mooKeHus

Pabouas nporpamma u (HOHJ OIIEHOYHBIX CPEJCTB AUCHUILIUHBI « DIEKTPOHUKA» COCTaB-
JICHbl B COOTBETCTBHM C TPeOOBaHUAMHU (PelepalibHOrO TOCyIapCTBEHHOIO0 00pa30BaTEIbHOIO
CTaHJapTa, YTBEPKIACHHOTO MpUKazoM MuHucTepcTBa 00pa3oBaHus U Hayku Poccuiickoit ®e-
neparuu Ne 144 ot 28 despsus 2018, u ocHOBHOI npodeccrnoHaabHON 00pa3oBaTeILHON MPO-
rpaMMbl TIOATOTOBKU «DJIEKTPOIPUBOJ U aBTOMATUKa» MO HampapieHuto noarorosku 13.03.02
«DIIEKTPOIHEPTETUKA U DIIEKTPOTEXHUKAY.
[TpakTHdeckas MOArOTOBKA PEaIM3yeTCsl Ha OCHOBE:

[Tpodeccuonanpusiii crangapt 40.180 «CIIELIUAJIMCT B OBJIACTHU ITPOEKTHUPO-
BAHUA CUCTEM DJIEKTPOITPUBO/IA».

O606menHas TpynoBas pynkuus: A OdbopMiieHre TEXHUUECKON JOKYMEHTAllUK Ha pas-
JMYHBIX CTAAUAX Pa3pabOTKU MPOEKTa CUCTEMBI 3JIEKTPOIIPUBOIA.

H3-2 Metoauku BBINOTHEHUS PACUeTOB JUIsl 3CKHU3HOT0, TEXHHYECKOT0 U paboyero mnpo-
€KTOB CHUCTEMBI AJIEKTPOIIPUBO/A.

[Tpodeccuonanpusiii crangapt 40.180 «CITELIUAJIMCT B OBJIACTHU ITPOEKTHUPO-
BAHUA CUCTEM DJIEKTPOITPUBO/IA».

O606mmenHas TpynoBas pyHkiusa: B PazpaboTka oTAeNbHBIX pa3/iesoB MPOEKTa Ha pa3-
JMYHBIX CTA/IUSAX MPOSKTUPOBAHHS CUCTEMBI AJIEKTPOIIPUBO/A.

HY-6 BoimonHate pacdersl, HEOOXOAUMBIE Al Pa3pabOTKU KOMIUIEKTa KOHCTPYKTOP-
CKOM TOKYMEHTAIIUH JIJIsl OT/ACIBHBIX Pa3/IeloB MPOCKTa HA PA3IUYHBIX CTAIHMIX MPOSKTHPOBa-
HUSL CUCTEMBI DJIEKTPOIIPUBO/IA.

3agaun ®opMHUpPOBaHUE TEOPETHYECKUX 3HAHUN MPUHIMIIOB pabOThl COBPEMEHHBIX

ANCHHIIINHEI MOJIYTIPOBOJIHUKOBBIX NPUOOPOB, MX OCHOBHBIX CBOMCTB M XapaKTEPUCTHUK;
nproOpeTeHNe HaBbIKOB UX UCIOJIb30BAHUS.

OcHoBHbIE dusnyueckue 0CHOBBI PAOOTHI MOJYIPOBOJIHUKOBBIX MPUOOPOB; MOIYIPOBOI-

pasaenbl / TeMBI | HuKOBBIE AHOJHI, TPAH3UCTOPbI; TAPUCTOPHI; ONTOIIEKTPOHHBIE TPUOOPHI.

JUCLUIIIUHBI

2 IlepeyeHb MUIAHMPYEMBIX Pe3yJIbTATOB 00y4eHHUS MO AUCHHUILINHE (MOAYJII0),
COOTHECEHHBIX C HHIMKATOPAMH JOCTUKEHHS] KOMIIeTeHIUH

[Tpouecc n3yyeHus: TUCHUIUIMHBI « DJIEKTPOHUKA» HANpaBjieH Ha (OPMUPOBAHUE CIEAY-
fomx komnereHiuii B coorserctBuu ¢ @I'OC BO u ocHOBHOI 00pa3zoBaTeabHOM MporpaMmoit

(tabmuna 1):

Tabmuma 1 — KomneTeHImu 1 MTHANKATOPHI UX TOCTHXKECHHS

KOI[ N HAUMCHOBAHHC

I/IHI[I/IKaTOpLI JAOCTHIKCHUA

[Tnanupyemble pe3yabTaThl

KOMIIETEHINH 00y4YeHHS IO TUCIUTUIHHE
ITpodeccuonanbhble
OIIK-2 Crnocoben | OIIK-2.1 3naer ¢yHnameHtanb- | 3uams  (U3NYECKHE  OCHOBBI
IPUMEHSTh COOTBET- | HbIE 3aKOHBI IPUPOBI, OCHOBHBIC | (DYHKIIMOHHPOBAHUS DIIEKTPOH-
CTBYIOUIMH  (U3UKO- | (U3NYECKHEe M MaTeMaTU4YeCKHUe | HbIX NpUOOpOB, UX XapaKTepH-

MaTeMaTU4YeCKWil ar-
rnapar, METOJbl aHa-
Jqv3a U MOJIETMPOBa-
HUSI, TEOPETUUYECKOTO
U DKCIEPUMEHTAb-
HOTO  HCCIIEJOBaHUS
MpU  PEIICHUU TPO-

3aKOHBI
OIIK-2.2 YmMeer npuMeHsTH ¢u-
3WYECKHE 3aKOHBI U MaTeMaThde-
CKHE METOJIbI JJISl peIleHUs 3a1a4
TEOPETHYECKOTO W TPUKIIAJTHOTO
XapakTepa

OIIK-2.3 BmageeTr HaBBIKAMH HC-

CTHKH, TIapaMeTpsl ¥ OSKBHBa-
JICHTHBIE CXEMBI.

Ymems BBIOMpATH THNBI DJIEK-
TPOHHBIX TPUOOPOB B 3aBUCH-
MOCTH OT OCOOEHHOCTEH HUX
PUMEHEHHUS.

Braoemv wnaBbikamMu pazpaboT-
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Q)CCCI/IOH&]'II)HBIX 3a- | IMOJIb30BaHUS 3HAHUHU (1)I/ISI/IKI/I " | KU T[PUHOUIIHAIBHBIX CXEM C
Jad MAaTCMAaTUKH NPU PCIICHHUU IpPaK- | UCIIOJIB30BAHUCM IOJYIPOBOI-
THYCCKHUX 3aaa4 HHUKOBBIX HpI/I60p0B.

3 MecTo nucuMIUIMHBI (MOYJIsI) B CTPYKTYpe 00pa3oBaTeIbHON MPOrpaMMbl

JucruminHa «DJIeKTpOHUKAy U3ydyaeTcs Ha 2 Kypce B 4 cemecTpe.

JluciruinHa BXOIUT B cocTaB Onoka 1 «J/lucuumniauebel (MOIYNIW)» B OTHOCUTCS K
«0a30BoOi1 yacTH».

Jlyiss OCBOCHHMSI TUCUUIUIMHBI HEOOXOIUMBI 3HAHWSI, YMEHUS, HABBIKH, CHOPMUPOBAHHBIC
B MpoIecce U3YUYCHUS AUCUUILTUH «DPu3uka», «Xumusy, «TeopeTuueckrue 0CHOBBI 3JIEKTPOTEX-
HUKHNY, «INEKTPOTEXHUUYECKHE MATEPUAIIBI U 3JIEMEHTHI SJIEKTPOHHOM TEXHUKH.

3HaHUs, YMEHHUS W HaBBIKM, CGOPMHUPOBAHHBIE MPU M3YYCHUHM JIUCLMUILIAHBI
«DNEKTPOHHUKA»», OYAYT BOCTPEOOBAHBI IIPU U3YUYEHUU MOCIEAYIOMUX TUCHUTIINH «CuioBas
3JEKTPOHUKAY», «DJIIEMEHTBl CUCTEM aBTOMATUKN» «OCHOBBI MPOMBIIUICHHOW aBTOMATHKU U
POOOTOTEXHUKU Y.

JucuunnuHa «JIeKTPOHUKA) YACTUYHO peanusyeTcs B GopMe MpakTUYecKO MOAroTOB-
ku. [IpakTudeckast HOJrOTOBKA OPraHU3yeTCs ITyTEM IIPOBEICHHS JIA00PATOPHBIX PabOT, BHIMMOJ-
HEHUS pacyeTHO-TpapuiecKor paboTHI.

JucuummimHa «DJIEKTPOHUKA» B paMKaX BOCITUTATEIILHON paOOTHI HalpaBlieHa Ha BOCIIH-
TaHUE YyBCTBA OTBETCTBEHHOCTH, ()OPMUPOBAHHE YMEHHUS apryMEHTHUPOBATH, CAMOCTOSATEIHHO
MBICITUTh, Pa3BUBACT MPO(EeCCHOHATBLHBIC YMEHHUS.

4 O0beM IMCHUIIMHBI (MOAYJIS1) B 3a4eTHBIX eIMHUIAX € YKa3aHHeM KOJIN4YecTBa
aKa/JleMH4YeCKHX YacOB, BbIIeJICHHbIX HA KOHTAKTHYIO padoTy 00y4Yarouuxcs ¢
npenojgasareseM (110 BUIaM Y4eOHbIX 3aHAAITHIT) M HA CAMOCTOATEJIbHYI0 padoTy
00y4arIIHUXCs

O61as Tpya0eMKOCTh (00beM) NUCHUIUIMHBI cocTaBisieT 4 3.e., 144 akan. gac.
Pacrnipenenennie oobeMa AMCUMITIINHBI (MOYJIs) 110 BUAAM Y4€OHBIX 3aHATUN IIPEICTaB-

JIEHO B TabiuIie 2.

Tabnuua 2 — O6beM TUCHUILTUHBI (MOYJIs) IO BUJIaM YUeOHbIX 3aHATHIH

Bcero akagemu-

O0beM TUCHUTIINHBI
YeCKUX 4aCoB

OO0miast TpyA0€MKOCTh TUCITUTLIUHBI 144

KonTakTHas aynuropHasi pa6oTa 00y4alIuxcs ¢ nmpenoaaBaresem (1o

N 12
BH/JIaM Y4eOHBIX 3aHATHIi), BCEro

B toMm uucie:

3aHATHA JIEKIMOHHOI0 THIIA (JIEKLUU U UHbIE YUeOHbIE 3aHITHSL, IIpeNy-
CMaTpHBaroIlUe NMPEUMYIIECTBEHHYIO Nepeiauy ydeOHoH HHPOpMaLny Te- 6
JarOrMYeCKUMHU paOOTHUKAMM )

3aHATHS CEMHHAPCKOIO TUIA (CEMUHAPBI, IPAKTUYECKHUE 3aHITHSI, TPAK-
TUKYMBI, JJa0OpaTOpHbIE pabOThI, KOJJIOKBUYMbI M MHbIE AaHAJIOTUYHbIE 3a- 6
HATHS), B TOM yHclie B (popMe MpaKTHUECKOM MOATOTOBKH:

CamocTtosiTeibHAs pa0oTa 00y4alOIIMXCSl M KOHTAKTHAas padoTa, BKIIIO-
Yarolasi rpyNnIoBble KOHCYJIbTAllMH, HHIUBUAYAIBbHYIO paboTy 00ydaro-
muXCcA € ImpernoaaBaTCIsIMAu (B TOM YHUCJIC UHAVNBUAYAJIbHBIC KOHCYJ'H)TaHI/II/I);
B3aMMO/IEIICTBHE B 3JIEKTPOHHOIN MH(OPMAIIMOHHO-00pa3oBaTeIbHOM cpeie
By3a

124




O0beM TUCHUTIIINHBI

Bcero akagemu-
YeCcKHX 4YaCOB

HpOMe}I(YTOIIHaH aTTcCTaluA 06y‘IaIOH_[I/IXC$I — «JK3aMeH»
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5 Coaep:xaHue TMCUUILITHHBI (MOYJIs1), CTPYKTYPHPOBaHHOE 10 TeMaM
(pa3zaesiaM) ¢ yKkazaHueM OTBEJE€HHOI0 HA HUX KOJMYeCTBA aKaJeMUYeCKHUX
4acoB M BH/IOB Y4eOHOH padoThI

Tabnuna 3 — CtpykTypa U coiepKaHue JUCIUILTUHBI (MOTYJIs)

HaumenoBanue pa3zaenoB, TeM U CO-
JIEp’KaHuE MaTepuaa

Bunpl yaeGHON paboThl, BKJIHOYAsi CAMOCTOSTENBHYIO pa-
00Ty 00yJarmuxcs U TPYA0EMKOCTb (B Yacax)

KonraktHas pabora
[PENo/aBaTessi ¢ 00yJIatOIMMHUCS

Jlexuun

CeMuHapckue
(mpakTUYecKue
3aHATHSA)

Jlaboparopusie | CPC
3aHATHS

Pa3znen 1 ®dusnyeckue 0CHOBbI pad0ThHI MOJIYNPOBOJHUKOBBIX MPUOOPOB

Tema 1.1Knaccudukanus TBepIbIx
TeJ. DHepreTuyeckas auarpaMmma
TBepAbIX TeJ. OCHOBHBIEC MapaMeTPhI
1 CBOMCTBA IMOJYIIPOBOTHUKOB.
DIIEKTPONPOBOIHOCTh COOCTBEHHBIX
MOJIYITPOBOTHUKOB, T€HEpaIUs U pe-
KOMOWHAIIMSI HOCUTEJIEH 3apsiaa

0,5

Bnusinue TemriepaTypsl U LIHPHUHBI
3arnpenieHHon 30Hb1. Ha mporeccsl
TeHepalnH.

Tema 1.2 DneKTpOIPOBOJIHOCTh
MIPUMECHBIX MOTYITPOBOIHUKOB,
AJIEKTPOHHBIN U IBIPOYHBINA IOJY-
MIPOBOJIHUKH. 3aKOH JIEHCTBYIOIIUX
Mmacc.

0,25

KoHLeHTpanus 0OCHOBHBIX U HEOCHOB-
HBIX HOCUTEJEH 3aps0B, UX 3aBUCH-
MOCTb OT TeMIIepaTypbl. 30HHAs Ua-
rpamMma IMpUMECHOTO IOJIYIIPOBOAHU-
Ka.

Tema 1.3 Tuddysus u npeiid Hocute-
ne# 3apsiaa. [lonBukHOCTH HOCUTENEH
u ko3¢ dunment quddysun. [lonupiit
TOK B TIOJIyTTPOBOJAHUKAX .

0,5

3aBHCUMOCTH TOABIKHOCTH OT THUTIA
HOcuTenel 3apsa, TeMIeparypsl 1
MmaTepuaia CBs3b ko3 duirienta
JUGPY3UN U TOABUKHOCTH.

Pasznes 2 [losrynpoBoAHNKOBBIE THOABI

Tema 2.1 ®usnueckue 0OCHOBBI 00pa-
30BaHUs AJIEKTPOHHO-ABIPOYHOIO Tie-
pexona. AHanu3 P-N nepexona B paBs-

0,5




Bunpl yue6HOM paboThl, BKIIIOYAsi CAMOCTOSTEIBHYIO pa-
00Ty 00yJarOIUXCsl M TPYJTOEMKOCTH (B 4acax)

HanmenoBanue pas3znenos, TeM U CO-

KonraktHas padora
IIperoiaBaTelisi ¢ 00yJalouMMHCS

ACPpKAaHUE MaTCpuUaia

Jlekuun

CemuHapckue
(npakTuueckue
3aHATHUSA)

JlaGopaTopHbie
3aHATUS

CPC

HOBECHOM M HEPAaBHOBECHOM COCTOSI-
HUU. MHXEKIMS 1 SKCTpaKus HOCH-
TeJIeH 3apsaJa B p-N-nepexoiax.

CUMMETPUYHBIA U HECUMMETPHUYHBIN
p-n nepexon. BinsHue Temneparypsl
Y IIUPUHBI 3aIPEHICHHON 30HbI Ha
BBICOTY Oapbepa

Tema 2.2 BonpTamnepHasi xapakrte-
puctuka (BAX) uneanuznupoBanHoro
p-n-niepexoxaa. TemnepaTypHas 3aBU-
CUMOCTh TOKa UCATU3UPOBAHHOTO P-
N-nepexoja BelmpsMuTeNnbHbIN 1101

0,25

Jla6.pabota 1 - MccnenoBanue BITIPS-
MUTEJILHBIX TAUOI0B.*

2*

BnusiHue renepalimoHHoO-
PEKOMOMHALIMOHHBIX ITPOILIECCOB B
obnactu 06beMHOr0 3apsiaa Ha BAX
p-n-nepexona. Kommnonentsr oopat-
HOTO ¥ IIPSMOTO TOKa peaJbHbIX p-N-
MIEPEXOJIOB.

Tema 2.3 EMkocTu p-n nepexoza.
Bunbr mpoboeB p-N mepexoaa U ux
OTJIMYUTENbHBIC TPU3HAKU. Bapukar,
CTaOUIIUTPOH.

0,25

HOCHCHOB&TGHLHOC 1 MapaJijIeJIbHOC
COCAMHCHUEC JUOJ0B I CUIIOBBIX
QJICKTPUICCKHX CXCM

P

aznen 3 Tpanzucropsl

Tema 3.1 Ha3nauenue u knaccuu-
Kalus TPaH3UCTOPOB. bBUIIOJSIpHBIN
TPAH3UCTOP: YCTPOUCTBO U OCHOBHBIE
(bu3nYecKue mpoIeccHl.

0,25

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

Tema 3.2 Cxembl BKIIIOUEHUS TPaH-
suctopa Ob, O3, OK. Craruueckue
XapaKTePUCTHKU U MTapaMeTphl.
Harpy3o4dHast XapaKTepHUCTHKa TPaH3HU-
cTopa.

0,25

Jla6.pabota 2 - HcciienoBanue cratu-
YECKHX XapaKTePUCTHK U (PU3UIECKUX
napaMeTpOB MaJIOMOIIHOTO TPaH3H-
cTopa *

2*




HanmenoBanue pas3znenos, TeM U CO-
JepKaHue MaTrepuaia

Bunpl yue6HOM paboThl, BKIIIOYAsi CAMOCTOSTEIBHYIO pa-
00Ty 00yJarOIUXCsl M TPYJTOEMKOCTH (B 4acax)

KonTaktHas padora

IIperoiaBaTelisi ¢ 00yJalouMMHCS

Jlekuun

CemuHapckue
(npakTuueckue
3aHATHUSA)

JlaGopaTopHbie
3aHATUS

CPC

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

Tema3.3 BinusiHue TeMneparypsl Ha
BAX tpansucropa. BT kak yerbipex-
NOJIOCHUK DKBUBaJICHTHas cxema. h-
1apaMeTpsl TPaH3UCTOPA.

0,25

CocTaBHOM TPAH3UCTOP U €r0 CBOIi-
ctBa. [IpenenbHo-no0mycrumele napa-
METPBI.

Tema 3.4 YHunossipueie (IoJeBbIC)
TPaH3UCTOPBIL, UX KIacCUPUKALUA U
ycnoBHbIe 0003HaueHus. [IpuHImn
nevicrBus [IT ¢ ynpasnsrommm p-i
IEPEX0JI0M

0,25

Tema 3.5 XapakTepuCTHKU U TIapa-
METpbl. DKBUBAJICHTHAs cXeMa IoJie-
BOT'O TPAH3HUCTOPA.

0,5

Bausinue BHEIIHUX (haKTOPOB Ha Xa-
paktepucTuku U napamerpsl 11T

Tema 3.6 [losieBbie TpaH3UCTOPHI C
W30JIUPOBAHHBIM 3aTBOPOM: CTPYKTY-
pa, IpUHLIMI IEUCTBUS, CTATUYECKUE
XapaKTEPUCTUKU

0,5

YacToTHBIC CBOMCTBA MOJIEBOTO TPaH-
3UCTOpPA

Tema 3.7 ITpunuun padotsr IGBT —
TPaH3HUCTOPA, CTPYKTYpa IIAHAPHOTO
IGBT, skBuBanenTHas cxema IGBT.
[TapameTpsl 1 XapaKTEPUCTUKH
IGBT..

0,5

Cpasaenune M/III- GunonspHoro
TpaH3ucTopa: (pu3nyeckre CBONCTBa
1 0COOEHHOCTH dKCIITyaTaluu

Pasnen 4 Tupucropsl

Tema 4.1 [lonynpoBOAHUKOBBIE TH-
puctopsl. Knaccudukarus THpucTo-
pOB. YCTPOHCTBO TUPUCTOPA U 00-
JacTh npumeHenus. [Tpunnun nei-
CTBHUSI IMHUCTOPA U TpuHUCTOpa [u-
HAMUYECKHE IMapaMeTPphl THPUCTOPA

0,5

JIa6.pabota 3 - MccnenoBanue TpuHu-
cTopa®

2*

Cratnyeckue napaMeTpbl TUPUCTOPA.
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HanmenoBanue pas3znenos, TeM U CO-
JepKaHue MaTrepuaia

Bunpl yue6HOM paboThl, BKIIIOYAsi CAMOCTOSTEIBHYIO pa-
00Ty 00yJarOIUXCsl M TPYJTOEMKOCTH (B 4acax)

KonTaktHas padora

IIperoiaBaTelisi ¢ 00yJalouMMHCS

Jlekuun

Cemunapckue | JlabopaTopHbie
(npakTuueckue 3aHATUA
3aHATHUSA)

CPC

CriocoObl TIepeKITIUeHHsI 0THOOTIepa-
IIMOHHOTO THPUCTOPA

Tema 4. 3 CUMMeTpUYHBIC THPHCTOPHI
- THPUCTOPBI, IPOBOJISIINE B 0OPaTHOM
HalpaBJeHUU. BiusiHue Temneparypsl.

0,25

JlnHamuyeckue napaMeTpbl THPUCTO-
pa

13

Paznen 5 OnTosseKTpoHHbBIE TPHOOPHI

Tema 5.1 [IpuGopsl ¢ BHyTpEHHUM
doTodrdpdexkroM: GoTope3nucTopsl,
dboTouoabl, HOTOTPAH3UCTOPHI, (o-
TOTHPHUCTOPBI.

0,25

OcHOBHBIE TApaMeTPhI, XapaKTepu-
CTUKU U OCOOCHHOCTH TIPUMEHEHUS
dboTonpubopoB

10

Tema 5.2 CeTounsnydaromue npuodo-
PBI, ONITUYCCKUE KAaHAIBI, IPUEMHUKN
CBETA, ONTPOHBI — MPUHLIUI JCH-
CTBHS, OCHOBHBIC ITapAMETPBHI.

0,25

[IpeumyiiecTBa 1 HEIOCTATKH OII-
TpoHOB. TpeboBanus, npeabsBIIsie-
MBIE K JIEMEHTaM ONTPOHA

16

UTOoIro
10 JUCHUILIMHE

124

* peanuzyetcs B (hopMe mpaKTUUECKON MOATOTOBKU

6 BueayautopHas camMocTosiTe/IbHasi padoTa 00y4aloIuXcs Mo JMCHUIINHE

(MmonyJi0)

[Ipn nnaHupOBaHMM CaMOCTOSATENBLHOM PabOThl CTYIEHTY PEKOMEHIYETCs PYKOBOJ-
CTBOBAThCS CIEAYIOLINM paclpe/IeIEeHHeM 4acoB Ha CaMOCTOSATENbHYIO padoTy (Tabnuua 4):

Ta6Jmua 4 — PGKOMeHIlyeMOC pacupeacICHUC 9aCOB Ha CAMOCTOATCIIbHYIO pa60Ty

KoMnoHeHTbI CAMOCTOSATEIbHOM paﬁoTI)I

KoJsunuyecrBo 4acoB

M3ydeHne TeOpeTHUECKUX pa3/IeloB AUCIUIIINHbI 95

[TonroToBKa K 3aHITHSIM CEMUHAPCKOTO THUTIA 9

[Tonroroska u opopmienue «PI'Py» 20
124

7 OueHOYHBbIE CPeICTBA /ISl IPOBeJeHUS TEKYLero KOHTPOJIs 1
NPOMEKYTOYHOH aTTeCcTAUHN 00y4aIOIIUXCH M0 JUCHUIINHE (MOAYJII0)

(DOHJI OLCHOYHBIX CPCACTB MJIA MPOBCACHHA TCKYILICIO KOHTPOJA YCIIEBACMOCTH M
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IIPOMEKYTOUYHOM aTTecTauuu npeacrasieH B [Ipunoxenun 1.

[TonHbIN KOMITJIEKT KOHTPOJBHBIX 33JlaHUM UM MHBIX MaTEpHaJIOB, HEOOXOAUMBIX IS
OILICHWBAHHUA PE3yJIbTATOB OOYyYEHHUs MO JUCHMILIUHE (MOIYIIO), MPAaKTUKE XPAHUTCSA Ha Ka-
benpe-pa3paboTynKe B OYyMa)KHOM M JICKTPOHHOM BHUJIC.

8 VYueOHO-MeTOAUYecKOe U MHPOPMAIIMOHHOE o0ecTedeHue JUCIIUIIMHBI
(MmomxyJin)

8.1 OcHoBHas quTEpaTypa

1) TIlaceiakos, B.B. IlonynpoBonHukoBbie prOopsl : ydeOHUK ais By3oB / B. B. Ila-
cerHKOB, JI. K. YupkuHn. - 9-e usn., crep. - CII6.: JIans, 2009; 2006; 2003; 2002; 2001. — 480 c.

2) Hewmuposckuii, A.E. Dnextponuka : yueOHoe nmocobue / A.E. HemupoBckuit [u np.]
- Mockga : Uadpa-Urxenepus, 2019. - 200 c. // Znanium.com : 3J€KTpOHHO-OUOIMOTEUHAS CH-
crema. — URL: https://znanium.com/catalog/product/1053409 (nara oopamenus: 10.06.2021). —
PesxuM poctyna: mo moanucke.

3) HasbiioB B.H. ®usnueckue 0CHOBBI ONMTO3JIEKTPOHUKH : yueOHOE mocodue / JlaBbi-
noB B.H.. — Tomck : ToMCKuUif rocyaapCTBEHHBIM YHUBEPCUTET CUCTEM YIIPAaBICHUS U Paguo-
atekTpoHukH, 2016. — 139 ¢. — Tekct : AMeKTPOHHBIN // DIEKTPOHHO-OMOIMOTEYHAsT CHCTEMA
IPR BOOKS : [caiit]. — URL: https://www.iprbookshop.ru/72209.html (mata oOpameHus:
10.06.2021). — Pexum qocTyrma: Jjisi aBTOPU3UP. MOJIb30BATEIICH

4) BynbraeB A.JI. Dnextponnsie npubdopsl / bynsraes A.JL., JIsmun I1.M., Tynuuos E.C..
— Capartos : [Ipodo0OpazoBanue, 2017. — 399 ¢. — ISBN 978-5-4488-0130-3. — TekcT : a51eK-
TPOHHBIM // DnekrpoHHO-OuOmuoteunas cucrema I[PR BOOKS : [caiit]. — URL:
https://www.iprbookshop.ru/64054.html (mara obpamenus: 10.06.2021). — Pexum gocryma:
JUTS aBTOPHU3HP. ITOJIb30BaTEICH

8.2 JlonoJHUTeIbHAS JIUTEPATYypPa

1) TsepaotenbHas 3JIEKTPOHUKA: Y4ueOHOe mocobue st By3os/ D. H. Boponkos, A. M.
I'ynses, . H. MupomnukoBa, H. A. Yapeikos. - M.: Akagemust, 2009. — 318 c.

2) TlanromkuH, H. H. ®u3uka nonynpoBOJIHUKOB M MOJYIPOBOJAHHKOBBIC MPUOOPHI:
YuebHoe nocodue / [Tantomkun H.H. - Boponex:BI'JITY um. I.d. Mopo3zosa, 2016. - 131 c. -
Texcr : anextponHbIil. - URL: https://znanium.com/catalog/product/858616 (nata oOparieHus:
10.06.2021). — Pexum gocTyma: 1o moImricKe.

3) EsmokumoBs, A.Il. DiekTpoHHKA: KYpC JICKIHMH MO AUCHUILIHHE «DIEKTPOHHKA U
MHUKPOIPOIIECCOPHAsT TEXHUKa» U CTYJCHTOB, OOYYaOUINXCS 10 HANpPaBICHUIO TTOATOTOBKU
13.03.02 «DnexTposHepreTHKa 1 3J1eKTPOTEXHUKa», Tpodmin: «DIeKTpocHadxkeHuey, «Peneii-
Has 3alllMTa ¥ aBTOMAaTU3AIMs DJIEKTPOIHEPTETUUECKUX cucTteM» (Bce hopmbl oOydeHust) / A Il
EBnokumos, P.A. EBnokumos. - Boarorpan : ®I'6OY BO Bonrorpaackuii 'AY, 2018. - 116 c. -
Tekcr : anextponnbiit. - URL: https://znantum.com/catalog/product/1041848 (nara oOpareHus:
10.06.2021). — Pexum noctymna: mo moAmicKe.

8.3 MeTozmqecm/le YKasaHuA QJI CTYACHTOB 110 OCBOCHHUIO TUCHUIIJINHBI

1) KonreiroB, C.M. TBepnorensHas snekTpoHuka: Metoauueckoe nocoodue. / C.M.
KomeiToB (aBTOp-coctaButens) — Komcomonbsck-Ha-Amype: 'OYBIIO «Komcomonbckuii-Ha-
AMype roc. TexH. yH-T», 2003. - 179 c.

2) KomnsiToB, C.M. TBepaoTenbHas 31eKTpoHUKA: MeToauueckne yKa3aHus K j1abo-
patopabiM pabotam / Coct. C.M. KonbitoB — Komcomonbck-Ha-Amype: I'OYBIIO «Komco-
MOJIbCKHMI-Ha-AMype roc. Texs. yH-T», 2002. — 40 c.
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3) KomnsiToB, C.M. KBanToBas u ontudeckas 3JeKTpoHHKa: MeToauueckoe mocooue.
/ C.M. KomsiToB (aBTOp-cocTaButens) — Komcomomnbsck-Ha-Amype: TOYBIIO «Komcomonb-
CKH-Ha-AMype roc. TexXH. yH-T», 2003. — 179 c.

4) KomnpwitoB, C.M. KBaHTOBasi U onTv4eckasi 3JeKTpoHUKa: MeToandyeckue ykasa-
HUS K aboparopubiM padotam. / C.M. KonsitoB — Komcomonsck-ua-Amype: [OYBIIO «Kowm-
COMOJIbCKMI-Ha-AMype roc. TeXH. YH-T», 2002.-31 c.

5) I'purdensa, C.H. ®usnueckue OCHOBBI JIEKTPOHUKU: MeTonude nocobwue. /
C.H.I'pundensa (aBTop-coctaButenb) — Komcomomnbck-Ha-Amype: ['OYBIIO «Komcomornb-
CKH-Ha-AMype roc. TeXH. yH-T», 2004. — 19 c.

8.4 CoBpemeHHbIe IpodeccHoHATbHBbIE §a3bl JAHHBIX U HHGOPMALMOHHbIE
CIIPABOYHbIE CHCTEMBbI, HCNIOJIb3yeMble IPH OCYLeCTBJICHHH 00Pa30BaTeIbHOIO
npouecca no JUCHUIINHE

1) Dnexrponno-6ubmuoreunas cucrema ZNANIUM.COM - http://www.znanium.com
2) DuektpoHHO-OMOIHoTeunas cucrtema IPRbooks - http://www.iprbookshop.ru

8.5 IlepeyeHb pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHHKAIMOHHOM ceTH
«HTEepHET», HEOOXOAMMBIX /1JIsl OCBOECHHS TUCIHUILTHHBI (MOIYJIs1)

1) Eropos, H. M. Dnekrponuka. Bepcust 1.0 [DnekTpoHHBII pecypc]: KOHCHEKT JICKIUit
/ H. M. Eropos. — OnektpoH. aaH. (3 M0). — Kpacuosipck: UTIK CDY, 2008. — 330 c. - Pexxum
nocryna: http://files.lib.sfu-kras.ru/ebibl/umkd/48/u_lectures.pdf

2) TlonympoBoauuku. TexHuueckas WHPOPMALUS, TEXHOJIOTHH U XapaKTEPUCTHKU. -
Pexxum nmoctyna: http://www.symmetron.ru/suppliers/infineon/

3) VYueOHbIil 1Ta0OPATOPHBIA CTEH]] IO DJICKTPOHUKE JUISA U3YYCHUSI MMOIYIPOBOJHUKO-
BbIX pubopoB LESO3. - Pexxum nocryna: http://www.labfor.ru/devices/leso3

4) Topoun. [onesznas napopmanus. [TomyrnpoBoAHHKOBBIE TPUOOPHI U YCTPOWCTBA Ha
uX OCHOBE. - Pexxum nocrymna: - www.toroid.ru/polprovod.html

5) MHndopmarnmonHnas cucrema "EquHOe OKHO J0CTyIa K 00pa3oBaTenbHbIM pecypcam”
[DnexTponHbIi pecypc]. - Pexxum pocrtyma: http://window.edu.ru/

8.6 JIumeH3nMoOHHOE U CBOOOTHO PACIPOCTPAHsIEMOE MPOrPaMMHOe oDecreYeHue,
HCIOJIb3yeMoe IIPH OCYIIEeCTBJIEHHH 00Pa30BaTeILHOTO MpoLecca

no JTMCHMIIJINHE

Tabmuna 5 — [lepeueHb UCHOIB3yeEMOro MPOrpaMMHOI0 00eceueHus

Haunmenosanue 110 PexBusuThI / YCJIOBUA NCTIOJIb30BAHUS

OpenOffice CBoOoHAs TUIEH3US, YCIOBHS UCTIOIB30BaHUS IO CCHUIKE:
https://www.openoffice.org/license.html

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

Opranuzanus 00pa3oBaTeIbHOIO MPOLECCca perJaMeHTUpyeTcss y4eOHbIM TUIAHOM M pac-
MUcaHUeM y4eOHbIX 3aHATUH. SI3bIKk 00ydeHus (mpenonaBaHus) - pycckuil. s Bcex BUAOB
ayJUTOPHBIX 3aHATUN aKaJIeMUYECKUN Yac YCTaHABIMBAETCS MPOIOJIKUTEIBHOCTBIO 45 MUHYT.

IIpn dopmupoBanuu cBoeW MHAMBHIYaTbHOM 00pa3oBaTeNbHON TpaeKTOpuHM OOyyaro-
IIMHACS UMEET MPaBoO Ha Mepe3ayeT COOTBETCTBYIOUINX TUCIUIUIMH U NMPO(ECCHOHATBHBIX MOJY-
JIel, OCBOCHHBIX B MPOIIECCE MPEANIECTBYIONMET0 00yIeHHs, KOTOPBIA 0CBOOOXK/1aeT 00yJarole-
rocsi OT HEOOXOIMMOCTH UX MMOBTOPHOTO OCBOEHHUS.
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9.1 O6pa3oBaTe/ibHbIE TEXHOJOTHHI

VY4eOHbIi mpoiiecc MpH MpenoiaBaHuy Kypca OCHOBBIBAETCS HA MCIOJIb30BAaHUM Tpadu-
[[MOHHBIX, NTHHOBAIIMOHHBIX W WH(OPMAIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHH. Tpaguimon-
Hble 00pa3oBaTelIbHbIEe TEXHOJIOTUU MPECTABICHBI JEKUUIMUA U CEMHUHAPCKUMHU (TPAKTHUYECKH-
MH) 3aHATHSIMH. VIHHOBAIIMOHHBIE 00pa30BaTEIIbHBIC TEXHOJIOTHUU HCIIOIB3YIOTCS B BHJIE IIIHUPO-
KOTO MPUMEHEHUSI aKTUBHBIX U MHTEPAKTUBHBIX (OpM mpoBeaeHus 3auatuil. MHpopmanmoHHbie
00pa3oBaTeyibHbIE TEXHOJOTUM PEATU3YIOTCS MYTeM AaKTUBH3ALMU CaMOCTOSITEIHLHOM paboTh
CTYJEHTOB B HH(OPMALIMOHHOW 00pa30oBaTeNbHOIl cpejie.

9.2 3aHATUA JEeKIIUOHHOI0 THIIA

JIeKIMOHHBIN KypC MpeanosaraeT CUCTEMAaTH3UPOBAHHOE M3JI0)KEHHE OCHOBHBIX BOIPO-
COB Y4eOHOI0 IJIaHa.

Ha nepBoit Jiekiiu JekTop 00s13aH MPEeaynpeanTh CTYICHTOB, IPUMEHUTEIHLHO K KAKOMY
0a3oBoMy y4eOHUKY (yueOHHKAM, YIeOHBIM TOCOOMIM) OyIET MPOYUTAH KypC.

JIeKIMOHHBIN KypC MOJDKSH JaBaTh HAHOOJBIINA 00beM MH(MOPMAIMK U 00ECIIeYrBaTh
Oouiee TIIyOOKOE MMOHMMaHKUE YU4eOHBIX BOIIPOCOB MPH 3HAYMTEILHO MEHBILCH 3aTpaTe BPEMEHH,
4eM 3TO TpeOyeTCst GONBIIMHCTBY CTYACHTOB Ha CAMOCTOSATEIILHOE U3YUCHHE MaTepHrala.

9.3 3aHsATHS CEMMHAPCKOIO THUIIA

CemuHapckue 3aHATHS IPEICTABISAIOT COOOH JeTanu3alnio JEKIMOHHOIO TEOPETUYECKO-
ro Marepuana, IpOBOAATCS B LEJAX 3aKPEILICHUs Kypca U OXBAaTBIBAIOT BCE OCHOBHBIE PA3/EIIbI.

OcHoBHO# (opMOIi IPOBECHUSI CEMHUHAPOB SABJISIETCS 00CYXJIeHHe Hauboiiee npodsieM-
HBIX M CJIOKHBIX BOIPOCOB IO OTAEJIBHBIM Te€MaM, a Takke pa30op NPUMEPOB U CUTyalud B
ayJUTOPHBIX YCJIOBHSX. B 00s13aHHOCTH npenojaBareist BXOJAT: OKa3aHME METOJUYECKOH mo-
MOIIY ¥ KOHCYJIbTUPOBAHHUE CTYJEHTOB 110 COOTBETCTBYIOIIMM TEMaM Kypca.

AKTHBHOCTb HA CEMUHAPCKUX 3aHATHUSIX OLIEHUBAETCSA IO CIEAYIOLUIUM KPUTEPUIM:

- OTBETHI Ha BOIPOCHI, IIPEAJIaracMble MPErogaBaTeseM;

* y4acTHE B IUCKYCCHSX;

* BBIIIOJIHEHHUE NMPOEKTHBIX U MHBIX 3ajaHUI;

* ACCUCTHPOBAHUE NPENOIABATENIO B IPOBEACHNUN 3aHATHH.

OTBeT oJKeH ObITh apryMEHTHPOBAHHBIM, PA3BEPHYTHIM, HE OJIHOCIIOKHBIM, COJIEPKATh
CCBIJIKH HA UICTOYHHKH.

Jloknansl ¥ ONIIOHMPOBAHHUE JTOKJIAJO0B IPOBEPSIOT CTENEHb BIAJCHUS TEOPETUYECKHM
MaTepHaJIOM, a TAKXKe KOPPEKTHOCTb U CTPOTOCTh PACCYKICHUM.

OneHuBaHUE 3a/1aHUM, BBHIITOJIHEHHBIX Ha CEMHUHAPCKOM 3aHSATHUHU, BXOAWT B HAKOIUICH-

HYIO OLIEHKY.
9.4 CamocTosiTe/ibHAsA padoTa 00yyalOUUXCs M0 JUCHUNINHE (MOAYII0)

CamocrosTenbHas paboTa CTyIEHTOB — 3TO NPOLIECC aKTUBHOIO, IEJIEHANPaBIEHHOTO
NpUOOpPETEHUs! CTYJAEHTOM HOBBIX 3HAaHUM, yMEHUIN 0€3 HEeNmOCPEeICTBEHHOr0 y4JacTHsl Mpenoja-
BaTels, XapaKTepU3YIOIUICS NpeAMETHOW HAampaBIeHHOCTHbIO, 3(P(PEKTUBHBIM KOHTPOJIEM H
OLIEHKOI pe3y/bTaToB AEATEIbHOCTH 00yUYaroIIerocs.

Llenu camocTosITENTLHOM pabOTHI:

* CHCTEMATH3als U 3aKPEIUICHUE MTOJYYEHHBIX TEOPETUUECKUX 3HAHUN U MPAKTUYECKHUX
YMEHUU CTYJICHTOB;

- yriyOJieHre U paclIMpeHue TEOPETUYECKUX 3HAHUIA;

- (hopMHUpOBaHME YMEHUH HCIIOJIb30BaTh HOPMATUBHYIO U CHPABOYHYIO JIOKYMEHTAIIMIO,
CIEHUATIBHYIO JTUTEPATYPY;

* pa3BUTHE MMO3HABATEIBHBIX CIOCOOHOCTEH, aKTUBHOCTH CTYJEHTOB, OTBETCTBEHHOCTHU U
OpPraHNU30BAHHOCTH;

* (hOpMHUPOBAHNE CAMOCTOSTEILHOCTH MBILIUICHHS, TBOPUYECKOM MHUIIMATHBBI, CTIOCOOHO-
CTEH K CAMOPA3BUTHUIO, CAMOCOBEPIICHCTBOBAHUIO M CaMOpeaIn3aliiy;
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* Pa3BUTHE UCCIIEIOBATEIbCKUX YMEHUHN U aKaJJIEMUYECKUX HABBIKOB.

CamocrosTenbHas padoTa MOXKET OCYLIECTBIATHCS MWHAWBUIYAIBHO WM IPYNIAMH CTY-
JICHTOB B 3aBHCHUMOCTH OT II€TIH, 00beMa, YPOBHS CIIOKHOCTH, KOHKPETHOM TEMATUKH.

TexHoorust OpraHu3ay CaMOCTOSTEIbHON paboThl CTYJEHTOB BKIIIOYAET MCIIOJIb30Ba-
HUE HH(POPMAIMOHHBIX U MaTEPUATBHO-TEXHUYECKHX PECYPCOB YHUBEPCUTETA.

KoHTponb pe3ynbTaToB BHEAYyAMTOPHOW CaMOCTOSATENIBHOW pabOThl CTYIEHTOB MOXET
POXOJIUTH B MUCbMEHHOM, YCTHOW MIJIM CMEIIaHHOH (opme.

CryneHTbl JOJDKHBI HOJXOAUTh K CaMOCTOSATENIBHOM paboTe Kak K HauBaKHeHIemy
CPEACTBY 3aKPEIJICHUS U PA3BUTUS TEOPETUUYECKUX 3HAHMH, BHIPAOOTKE €AMHCTBA B3IJIAZ0B HA
OTJeJIbHBIE BOIIPOCHI Kypca, IPUOOPETEHHs OIPEIeICHHBIX HABBIKOB U UCIOJIb30BaHUs Ipodec-
CHOHAJIbHOW JIUTEPaTypHI.

9.5 MeToan4yeckune yKazaHus 1Js1 00y4arOmMXCsl 10 OCBOEHU IO IH CIIATIINHbI

[lpr u3yyeHMH AMCUUIUIMHBI OOYYArOIIMMCS LEIeCO00pa3HO BBHIMOIHATH CIIEAYIOIINE
PEKOMEH 1IN}

1. U3yuenne yuyeOHOM JUCUUIUIMHBI JODKHO BECTHCH CUCTEMaTHYECKH.

2. Ilocne u3ydeHHs Kakoro-auobo paszzena mo y4eOHUKY WIIM KOHCIIEKTHBIM MaTepuaiaM
PEKOMEHAYETCS IO MaMsTH BOCIIPOU3BECTH OCHOBHBIC TEPMUHBI, ONPEACTICHHS, TIOHATHS pa3Jie-
na.

3. Ocoboe BHUMAHUE CIEAYET YACIUTh BHITIOJHEHUIO OTYETOB MO MPAKTUYECKUM 3aHSATH-
SIM ¥ MHJJUBHTyaJIbHBIM KOMIUICKCHBIM 33JJaHUSIM Ha CAMOCTOSTEIIbHYIO paboTy.

4. Bes TemaTuka BOIIPOCOB, M3YYaeMBIX CaAMOCTOSITEIBHO, 33/1a€TCA HA JISKIUSAX MPEero-
naBaresneM. MM jke 1aroTcsi HCTOYHHMKH (B MEPBYIO OYepe/ib BHOBb M3aHHBIC B MEPHOANYCCKON
HAYYHOU JuTeparype) Uit 0ojee AeTaIbHOTO IIOHMMAaHUs BOIIPOCOB, O3BYYCHHBIX Ha JICKIIHH.

[Tpu camocTosTeNEHON IPOPAOOTKE Kypca 00yJaroIuecs TOJIKHBI:

* IPOCMATPHUBATh OCHOBHBIE OTIPE/ICICHUS U (PAKTHI;

* IOBTOPUTh 3aKOHCIICKTUPOBAHHBIM Ha JICKIIMOHHOM 3aHATUU MaTepual U JOMOJHHUTH
€ro ¢ y4eTOM PEKOMEHJOBAHHOM M0 JaHHOM TEME JINTEpaTyphl;

* U3YYUTh PEKOMEHIOBAaHHYIO JIUTEPATYPY, COCTABIISATh TE3UChI, aHHOTAIIMU U KOHCIIEKTHI
HanOoJice BAXKHEIX MOMCHTOB;

* CAMOCTOSITENILHO BBITIOJIHATD 3a/IaHUsl, aHATIOTUYHBIE TMPEJiaraeMbIM Ha 3aHATHUSX;

* UCTIOJIB30BAaTh JIJIsl CAMOIIPOBEPKH MaTeprabl (pOH/Ia OLIEHOYHBIX CPEICTB.

MeToanyeckue YKa3aHus PH padoTe HAJl KOHCIEKTOM JeKIMH

B xo/e JeKIMOHHBIX 3aHATHI HEO0O0XOAMMO BECTH KOHCIIEKTHPOBAaHHE Y4eOHOTO Mare-
puana. O0pamath BHUMaHHE Ha KaTeropuu, (GOpMYIUPOBKHU, PACKPHIBAIOLINE COJEPKAHUE TEX
WA VHBIX SBJICHUH W TPOIECCOB, HAYYHBIC BHIBOABI M MPAKTHUYECKHE PEKOMEHIAINH, TIOJIOKH-
TEbHBINA OMBIT B OPATOPCKOM HUCKYCCTBE. JKenaTeNnbHO OCTaBUTh B pabo4MX KOHCIEKTaX MO,
Ha KOTOPBIX JeNaTh MOMETKHA U3 PEKOMEHI0BAHHOH JIUTEPATYypPHI, JOTIOTHSIOIINE MaTepHa Mpo-
CIIYIIAaHHOM JIEKINH, a TaK)Ke MOJYEPKHUBAIOIINE 0COOYI0 BaXXHOCTh TE€X WJIM MHBIX T€OpeTHYe-
CKUX TOJIOKEHHN. 3a/1aBaTh MPETOAABATENI0 YTOUHSIONINE BOTPOCHI C IENbI0 YSCHEHHS Teope-
TUYECKUX TMOJIOKEHUH, pa3pelIeHHs CIIOPHBIX CUTYaIUH.

MeTtoanyeckue yKa3aHusl 10 CaMOCTOATEIbHOI padoTe HAJl M3yYaeMbIM MaTepua-
JIOM M IIPH NMOAT0TOBKE K NPAKTHYECKUM 3aHATHAM

HaunnaTh Hajo ¢ U3y4eHHs: pEeKOMEHA0BaHHOH JuTepaTypbl. Heo0X01mmMo TOMHUTB, YTO
Ha JIEKIIUU OOBIYHO pacCMaTpPUBAETCS HE BeCh MaTepual, a TOJIbKO ero dacth. OcTalbHas €ro
9acTh BOCIIOJTHSAETCS B MPOIECCE CaMOCTOATENBHOM paboThl. B ¢Bs3H ¢ 3TMM paboTa ¢ peKoMeH-
JTIOBaHHOW JUTEeparypoil oOs3aTenbHa. Oco0oe BHUMaHUE MPU STOM HEO0O0XOAUMO OOpaTHTh Ha
COJIepKaHNe OCHOBHBIX ITOJIOKEHWH W BBIBOJOB, OOBSCHEHHE SBICHUN W (PaKTOB, YSICHEHHE
NPAaKTUYECKOT0 MPUIIOKEHHUS pacCMaTpUBAEMBIX TEOPETHYECKUX BOIPOCOB. B mporecce 3Toit
paboThl HEOOXOUMO CTPEMHUTHCS MOHATH W 3alIOMHHUTH OCHOBHBIE TTOJIOKEHUSI paccMaTphBae-
MOTO MaTepuana, MPUMephI, TOSICHSIOIINE €0, a TAKXKe Pa3o0paThcsi B WILTIOCTPATUBHOM Mate-
puare.
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MeToanuyeckue YKa3aHHUs 10 BbinoJHeHuw PI'P

[Tpu BoimonHEeHNM PI'P HY»KHO M3y4nTh MaTepHai Mo TeMe COOTBETCTBYIOIIETO pa3jena.
[Tono6pate noaxoasuye Gopmyisl Uit pemeHus 3aaad. ['paduku BAX cTpouTh Ha MUTITUMET-
poBoi Oymare, 00, HCTIONB3Ys ITporpammHubie MpoaykTel. PI'P odhopmisiercs na dopmarte A4,
coraacHo PJ1 013-2016.

10 Onucanue MaTepPHATBHO-TEXHUYECKOTO 00ecneyeHnsi, HeOOXO0AMMOr0 JIJIsl
OCyILIeCTBJIEHUS] 00Pa30BaTEJIbHOI0 MPOLECCa MO JUCHUIVIUHE (MOLYJII0)

10.1 Yue6HO-1200paTOpHOE 000PYy/I0BaAHHE
Tabmuna 6 — [lepeyenp 060pya0BaHUS TabOPATOPHUH

HanmenoBanne AyIUTOPHUHU

Aymuropus (;1aboparopun)

Ucnonszyemoe o6opyaoBaHue

304/3 JlaGopaTopus 3JIEKTPOHUKHN YHuBepcanbHbIe J1abopaTopHbie cTeH bl 87-01
«JTya»

10.2 TexHu4eckHe M 3JIEKTPOHHbIE CPeICTBA 00yUeHHUSsI

JIeKUMOHHBIE 3aHATHS

Aynuropuu Jist TEKIMOHHBIX 3aHSATHI YKOMIUIEKTOBAHBI MEOEBI0 U TEXHUYECKUMU Cpe-
CTBaMH OOYYEHUS, CIY)KAIIUMU ISl TIPeJCTaBlIeHUs] ydeOHoW nH(popMau OOJBIION ayanuTo-
pun (HaOOpbI JIEMOHCTPAIMOHHOTO 00OpyHOBaHUs (IIPOEKTOp, AKPaH, KOMIBbIOTEP/HOYTOYK),
y4eOHO-HarJIsAIHbIE TTOCOOUSI, TEMATUUECKUE WIUTFOCTPALINH).

s peanuzanuy JUCIHUILTAHBI TOATOTOBJICHBI CIIEAYIONINE MPE3eHTALUN:
1. ®uznueckue oCHOBBI pabOTHI MOJIYIPOBOIHUKOBBIX IPHOOPOB

2. IlonynpoBOAHUKOBBIE TUOIBI

3. Tpanzucropsl

4, TupucTtopsl

5. OnrosneKTpoHHbIE PUOOPHI

JlaGopaTopHble 3aHATHUS

Jlist mabopaTopHBIX 3aHATHA Hcmoyib3yercss aynutopus 304 xoprryc Ne3, ocHameHHas
000pyJI0BaHUEM, YKa3aHHBIM B Ta0I. 8.

CamocrosrenbHas pabora.

[TomerieHust 1151 caMOCTOSITENBHOM pabOThl OCHAIIEHBI KOMIBIOTEPHON TEXHUKOH ¢ BO3-
MO>KHOCTBIO TIOJKITIOYEHHS K ceTH «VIHTEpHET» U TOCTYIOM K AJIEKTPOHHON WH(OPMAIIMOHHO -
oOpa3zoBatenbHOM cpene KHAT'Y:

- yntanbHbIN 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

OcBoeHHe NUCIUILIMHBI 00YYarOIMMHUCS ¢ OTPAaHUYEHHBIMH BO3MOXKHOCTSIMHU 37I0POBbS
MOJKET OBITh OPraHW30BaHO KaK COBMECTHO C JPYTUMHU OOYy4YalOUIMMHCS, TaK U B OTAEJbHBIX
rpynmnax. [IpennonaratoTcs cienuanbHble YCIOBHS JUISl MTOTy4eHUs] 00pa3oBaHUs 00yJaronMMu-
Csl C OrPaHUYEHHBIMH BO3MOKHOCTSIMH 3/10POBBSL.

[Tpodeccopcko-niearornyeckuif cocTaB 3HAKOMUTCSI C TICUXO0JI0T0-(pU3UOIOTHUECKUMHU
O0COOEHHOCTSIMU O0YYaroIMXCs MHBAJIKWJIOB U JIMIl C OTPAaHUYEHHBIMH BO3MOXXHOCTSIMHU 370PO-
Bbsl, MHAUBUYAIBHBIMU MPOrpaMMaMH peaOWIMTAllMi UHBATHIOB (pu Hamuuuu). [Ipu HEeoO-
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XOJUMOCTU OCYIIECTBISICTCS JOMOJHUTENbHAS MOACPKKa MPENoJAaBaHusl ThIOTOPaMH, MCUXO0-
JloramMH, COIIMaIbHBIMU paOOTHUKAMU, MPOIIEIIINMHU MTOATOTOBKY aCCUCTEHTaMHU.

B cooTBeTCTBHM ¢ METOIMYECKUMU peKoMeHaanusMu Munoopuayku PO (ytB. 8 anpens
2014 r. N AK-44/05BH) B Kypce MpEIoJIaraeTcs MCIOIb30BaTh COIMAIbHO-aKTHUBHBIE U Pe-
(iiekcuBHBIE METOIBI 00YUEHUS, TEXHOJIOTHH COIIMOKYIBTYPHON peaOUINTaLUu C LENbI0 OKa3a-
HUS NIOMOILY B YCTAHOBJIEHUH MOJIHOLUEHHBIX MEXJIMYHOCTHBIX OTHOLUEHUHN C IPYTUMU CTYJEH-
TaMH, CO3JJaHUU KOM(pOPTHOTO MCUXOJIOTUYECKOTO KIMMaTa B cTyeHueckoil rpymnne. [Togbop u
pa3paboTKa y4yeOHbIX MaTepHaIOB MPOU3BOJISATCS C yYETOM IPEAOCTaBICHUS MaTepHalia B pas-
JUYHBIX (OpMax: ayAHalbHOHM, BU3YaIbHOW, C WCIOJB30BAHUEM CIICIHATBHBIX TEXHUYECKHX
CPEICTB U UHPOPMAIIIOHHBIX CUCTEM.

OcBoenne nucuuiuivHbl gunamMu ¢ OB3 ocymiecTBiseTcss ¢ HUCIOJIB30BAHUEM CPENICTB
o0OydeHus O0IIero M crenuaibHOro Ha3HaueHus (IepCOHATBHOTO U KOJUIEKTUBHOIO HCIOJIB30-
BaHMs). MarepraabHO-TEXHHUECKOE 00ECIeueHHEe MpelyCMaTpUBAET MPUCIIOCOOICHHE ayIUTO-
puii Kk Hy>xkaam jimi ¢ OB3.

®dopma MpoBeJEHUsI aTTECTAMU ISl CTYJEHTOB-UHBAIU/IOB YCTAHABIMBACTCS C YUETOM
WHAUBUAYaAIbHBIX NIcuxodusznyeckux ocodeHHocreit. [Ins crynentos ¢ OB3 mpenycmarpuBaet-
cs1 TocTymHas popma MpeI0CTaBICHUS 331aHUi OLICHOYHBIX CPE/ICTB, a8 UMEHHO:

- B TIEYaTHOW WM DIIEKTPOHHOM (opme (s IUIl € HapYUICHUSIMH OIOPHO-
JIBUTATEIBHOTO ammapara);

- B IMe4aTHOM (hopMe WJIH DIEKTPOHHOU (opMe C YBETUUYECHHBIM MIPU(PTOM U KOHTPACTHO-
CTBIO (JJIs1 JIUII C HAPYIICHUSIMH CITyXa, Pe4H, 3PCHHUS);

* METOJIOM YTEHHS aCCUCTEHTOM 3a/1aHus BCIYX (IS JTUI] C HAPYIICHUSIMH 3PEHUS).

CryngeHTaM ¢ MHBIMIHOCTHIO YBEJIMYHMBACTCS BpPEMsl Ha MOJATOTOBKY OTBETOB Ha KOH-
TPOJIbHBIE BOMPOCHL. JIJis TakUX CTYIACHTOB IMpeaycMaTpuBaeTcs AOCTYyMHas Gopma mpeaocTaB-
JICHUs] OTBETOB Ha 3a/1aHusl, a UMEHHO:

- MIMCBMEHHO Ha OyMare WM HaOOpOM OTBETOB HAa KOMIIBIOTEPE (Il JIHUI] C HAPYIICHU -
MU CllyXa, peuH);

- BLIOOPOM OTBETa U3 BO3MOYKHBIX BAPUAHTOB C MCIOJIH30BAHUEM YCIYT aCCUCTEHTA (IS
JUI C HAPYIICHUSIMUA OTIOPHO-/IBUTATENILHOTO aIlapara);

* YCTHO (U151 TUI[ C HAPYILIEHUSIMU 3PEHHUSI, OTIOPHO-JBUTATEILHOTO allapara).

[Tpu HEeoOxoaMMOCTH ISl 00YUYaOIIUXCSl ¢ MHBATUAHOCTBIO MPOLIEypa OLEHUBAHUS pe-
3y/bTaTOB O0YUEHHUS MOKET IPOBOJAUTHCSA B HECKOJIBKO JTAIOB.
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[Tpunoxenue 1

®OHJ OLIEHOYHBIX CPEJICTB?
0 JUCIHUILINHE

«IIEKTPOHUKA»

HamnpaBnenue noarotToBku 13.03.02 «DnexTposHepreTHKa 1 SJIEKTPOTEXHUKA)

HampasnenHocTs (Mpoduib)

. «DIEKTPONPUBOJ U aBTOMATHKAY
00pa30BaTeNbHOM POrpaMMbl

KBanmudukanmys BEITyCKHUKA bakanasp
I'ox Hayasa MOATOTOBKHU 2020
(no yuebHomy niawy)
dopma 00yueHUS 3a04yHas
TexHonorus 00y4eHus MPaoUyUOHHAS
Kypc Cemectp TpynoeMKocCTs, 3.€.
2 4 4
Bua npomexyTo4HOM aTTecTaluu OOGecneunBaroiiee noapas3aeacHne
«IK3amen» 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 00y4YeHHMS 110 TUCIUTUINHE
[Ipodeccuonanbubie
OIIK-2 Cnocoben | OIIK-2.1 3naer d¢yHnameHTanb- | 3uams  (QU3HYECKAE  OCHOBBI
NPUMEHSTh COOTBET- | HbIC 3aKOHBI IPUPOJIBI, OCHOBHBIC | (DYHKIIMOHHPOBAHUS JJICKTPOH-
CTBYIOUIMIA  (U3UKO- | PU3NYECKHE M MAaTEeMAaTHYECKHUE | HBIX NPUOOPOB, MX XapaKTepH-

MaTeMaTU4ecKuil ar-
napar, MCTOAbI aHa-
aM3a ¥ MOJEIHpOBa-
HUS, TEOPETHYECKOTO
U OKCIIEPUMEHTAJIb-
HOTO  HCCIIEOBaHMUS
OpU  PEIIeHUH Tpo-
(deccuoHaIbHBIX  3a-
a4

3aKOHBI
OIIK-2.2 Ymeer nmpuMeHsTH u-
3MYEeCKHE 3aKOHbl U MaTeMaTuye-
CKHE METOJIbI /ISl peIIeHUs 3a1a4
TEOPETUYECKOIO0 U MPUKJIIAJHOTO
xapakrepa

OIIK-2.3 Bmageer HaBBIKAMH HC-
MOJIb30BaHUS 3HAHUH (QH3UKU H
MaTeMaTHKHU IMPU PELICHUHU IpaK-
TUYECKHX 3a/1a4

CTHKH, TapaMeTpbl W O3KBHBa-
JICHTHBIE CXEMBI.

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

Braoemv waBbIKamMm paszpadoT-
KA TPUHIUIHUAIBHBIX CXEM C
UCIIOJIb30BAHUEM MOJYIPOBOJI-
HUKOBBIX TPUOOPOB.

Tab6muma 2 — [TacmopT ¢oHIa OIEHOYHBIX CPEICTB

Kontposnpyemsie ®opmupyemas | HammenoBanue
pasneiibl (TeMbl) KOMIIETEeHIUs OLIEHOYHOT0 IMoka3aTe/u oleHKH
AU CHUTIIHHBI cpeacTBa
Paznen 1-5 OIIK-2 3ammra nabopa- | ApryMEHTUPOBAaHHOCTb
TOPHBIX padoT OTBETOB
Paznen 1-5 OIIK-2 Tect [IpaBUIBHOCTH OTBETOB
Paznen 1-5 OIIK-2 PI'P [TosnHOTA M TPaBUIIBHOCTH
BBITTOJTHEHUS 3a/IaHUS

2 MeTtoanueckne MaTepHAaJibl, ONpPee/IA0NNe MPOLeAyPhl OlleHUBAHUS 3HAHWI,
YMeHM, HABBIKOB H (MJIH) ONBITA AeSTeIbHOCTH, XapaKTepPU3youue nmpouece
(popMupoBaHusa KOMNIETEHIH

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

HbI (Tabnuia 3).

Tabnuua 3 — TexHoJorMyeckas Kapra

HaumenoBanue | Cpokn Ixkana
Kpurtepun
OLICHOYHOI0 | BBINOJIHE- OLICHH-
OllcHUBaHUA
cpeacrea HUSA BaHUA
4 cemecTp

Ilpomescymounas ammecmauus 6 popme «IK3ameny

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

5 06ayuI0B — CTYIIEHT MOKa3al OTIMYHBIE
HAaBBIKM IIPUMEHEHUS MOJYYEHHBIX 3Ha-
HUI M yMEHUH Ipu peuieHud npodec-
CHOHAJIBHBIX 33/1a4 B paMKaX YCBOECHHO-
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HanmenoBanue
OILIEHOYHOI'0
cpeacTBa

Cpoknu
BBITNOJIHE-
HHUS

Ixana
OlleHH-
BaHUA

Kpurepun
OlleHHBAHUS

3 JlaGopaTopHas
pabora 3

B TCUCHHE
ceMecTpa

5 Gamios

ro yueOHOro Marepuara.

4 Gamma — CTYACHT IOKazaj XOpOIIHe
HaBBIKM TPHUMEHEHUS TOJyYCHHBIX 3Ha-
HUI M yMEHUH IpU peuieHuu mpodec-
CHOHAJIBHBIX 33/1a4 B PaMKaX YCBOCHHO-
ro yueOHOro MaTepuasa.

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

2 Gayuta — CTYyJEHT IPOJIEMOHCTPUPOBAI
HEJIOCTaTOYHBIl  ypOBEHb  BIAJCHUS
YMEHHMSIMU W HaBBIKAMH TIPH pPEIICHHH
npodecCHOHANBHBIX 33a7ad B paMKax
YCBOGHHOT'O Y4eOHOTO MaTepuaa.

4 | Tecr
o pazzaeny 1

B TCUCHHE
ceMecTpa

10 GaiutoB

5 | Tecr
o pazzaeiny 2

B TCUCHHE
ceMecTpa

10 Gasu1oB

6 | Tecr
1o pazzaeny 3

B TCUCHHE
ceMecTpa

10 Gasu1oB

7 | Tecr
1o pazzaeny 4

B TCUCHHE
ceMecTpa

10 GasuioB

8 | Tecr
o pazzeny 5

B TCUCHHE
ceMecTpa

10 GaiutoB

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

8 6amnoB — 71-90 % mpaBHIBHBIX 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 % mpaBUIIBHBIX OTBE-
TOB — OYEHb HU3KUI YPOBEHb 3HAHUU

9 «PT'P»

B TCUCHHE
ceMecTpa

35 damnoB

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

20 6ayI0B — CTYJIEHT HOKa3all XOpoLIne
HaBBIKM NPUMEHEHUs MOJIyYeHHBIX 3Ha-
HUN U YMEHUH NpH peuieHuH mnpodec-
CHOHAJIbHBIX 3a/1a4 B paMKax YCBOEHHO-
ro yueOHOro mMarepuasa.

10 Gay1 — CTYJEHT MOKa3ajl yIOBJIETBO-
pUTENIbHOE BJIAJICHUE HAaBBIKAMU IIpHU-
MEHEHHUsI TOJYYECHHBIX 3HAHUUW M yMe-
HUI 1pu pereHny NpodecCuoHaNbHbBIX
3ajjad B paMKax YCBOEHHOTO Yy4eOHOro
MarepHaa.

0 6ayioB — CTYAEHT MPOAEMOHCTPUPO-
BaJl HEJOCTAaTOYHBIH YPOBEHb BIIAJCHUS
YMEHUSMH W HaBbIKAMHM TPU pEIICHUH
MpoECCHOHANIBHBIX 3a7a4 B paMKax
YCBOEHHOI'0 y4e0HOro MaTepHaia.

Texymuit KOHTPOJIb:

100 6Gamos

DK3aMeH:

50 6amnoB

HUTOI'O:

150 6amos
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HaumenoBanue | Cpokn Ixkana
Kpurepun
OLICHOYHOI0 | BBINOJIHE- OLICHU-
OLICHHBaHMA
cpeacTBa HHUSA BaHMA

Kpurtepuu onieHKH pe3y/ibTaTOB 00y4eHHs 10 JUCHUILIMHE:

0 — 64 % OT MakCUMaJIbHO BO3MOXKHOW CYyMMBI 0ajIoB — «HEYIAOBJIETBOPUTEIBHO» (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 CyMMBbI 0OAJJIOB — «OTJIMYHOY (BBICOKUH (MaKCH-
MaJIbHBIN) YPOBEHB)

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

3.1 3apanus I TeKyIero KOHTPOJIsl ycleBaeMoCTH

3.1.1 3apanus A5 1a60paTOPHLIX 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-IIEPEX0I0B.

8) Pacckaxute; kakue (Gpu3MIecKue MPOIECCh OMPENIOT (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) - HMccie-
008aHUe CMAMU4ecKux Xapakmepucmux u u3uieckux napamempos MaioMoujHo20 OUNoIapHo-
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) Ha3oBuTe cTaTHUeCcKUe MapaMeTpbl TPAH3UCTOPA, OOBICHUTE UX (PU3NUECKHN 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 CHCTEMbl MAJIOCUTHABHBIX MTAPAaMETPOB M B YeM MPEHUMYIIECTBA
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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 (peasimzyercst B hopMe IPAKTUUECKOM MOATOTOBKH) - Mccne-
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) TlepeyncauTh U OOBICHUTH XaPAKTEPU3YIOIIHNE U TPEACIbHO-IOMYCTUMBIE 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 mpenuMyIIecTBa THPUCTOPA TIEPE]] THHUCTOPOM

7) KakoBbI KOHCTPYKTUBHBIE OCOOCHHOCTH TUPUCTOPOB?

3.1.2 PacueTHo-rpaduyeckasi pabora

Tema: «Pacuer mapameTrpoB p-n nepexona u BAX nmonynpoBoJHUKOBOTO 1HO/A, BIUSTHUE
teMriepaTypsl Ha BAX ».

Bapuants! Ha PI'P BeIIaeT npenonasarens.

3amaya 1. OnpenenuTs BHICOTY TOTEHIMAIBHOTO Oapbepa ¢, ,BO3ZHUKAIONIETO Ipu 00pa-

30BaHUU UI€AJILHOTO 3JIEKTPOHHO-IABIPOYHOTO MEPEX0/ia B COCTOSTHUU PAaBHOBECHSI.

3amaya 2. OnpenenuTth MUPUHY 3JIEKTPOHHO-IBIPOYHOTO Iepexoja oOg U pa3Mepsl
00€IHEHHBIX CJIOEB p- U N- obmnactei (Spo , Onp) B COCTOSHUU PaBHOBECHSI.

3amaga 3. Omnpenenuth BBICOTY MNOTEHUUAIBHOIO Oapbepa, IMIMPUHY 3SJIEKTPOHHO-
JBIPOYHOro Iepexoja & U pasmMepsl 00EIHEHHBIX CIIOEB p- U N- obnactei ( O, , On ) IpU Mojaue
Ha [epexo/l BHENTHero HanpspkeHus U.

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

3anava 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 3a1aHHOTO TH01A.

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

4) ITo BOMBT-aMIEPHON XapaKTEepUCTUKE ONPEAETUTh

conpoTuBieHHe NpsiMoMy TOKy (Rmp) npu Hanpsbkennn Uy, Ha JmHelHOM ydacTke BAX
U CONpPOTHUBIICHUE 00paTHOMY TOKY (RoOp) nmpu o6paTHOM 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 MOJYNPOBOJHUKOBBIX JHOAOB. IIpuHIMI NeiicTBUs, OCHOBHBIE Mapa-

METpPBI U XapaKTEPUCTUKHU BBIIPSIMUTEIIBHBIX TUOJJOB U CTAOMIIUTPOHOB.

Emkoctu p-n-nepexona. Bapuxkan

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

9. Cxewms! BkitoueHusi BT, OCHOBHbBIE CTaTHYECKUE 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 TpaH3ducropa B h-mapamerpax. Onpexpenenue h-
[IapaMeTPOB 10 XapaKTEPUCTUKAM TPAH3UCTOPA.

13. TloneBble TPaH3UCTOPHI C YIPABISAIOMKAM P-N-TIEPEXOA0M: YCTPOHCTBO, MPUHLUT JCHi-
CTBUS, OCHOBHBIE XapaKTEPUCTHKH, NIapAMETPBl, CXeMa 3aMEILLIEHUS, BIUSHUE TEMIIe-
paTypsl.

14. TloneBble TPaH3UCTOPBI C U30JUPOBaHHBIM 3aTBOpoM (M/III-TpaH3ucTOpHI): YCTpOM-
CTBO, IPUHIUI ACUCTBUA U XxapakTepucTuku M/III-TpaH3ucTopoB ¢ HHAYIUPOBAaHHBIM
Y BCTPOCHHBIM KaHAJIOM.

15. Tupucropsl: ycTpOoHCTBO, NPUHIUI AEUCTBUS, XapaKTEPUCTUKH, TAPAMETPBI, CIIOCOOBI
BBIKJTFOUCHMS.

16. Cumucropsl: ycTpOHCTBO, IPUHIIMIT ACHCTBUS, XapaKTEPUCTUKH

How

o N

17. Ceroauoapl: ycTpOWCTBO, IPUHIIUI JEHCTBUS, XapaKTEPUCTUKU
18. momynpoBOAHUKOBEIE (DOTOAIEKTPHUECKHE TPUOOPHI.
19. OuTpoHBI. YCTPOICTBO, MPUHLUT IEHCTBHS, XapaKTEPHUCTUKU

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

asiet |o =30 MxA. Haiitu conpoTuBienue quosa mocTostHHOMY TOKy R m anddepennnansHoe

CONPOTHUBICHUE Iy, TIPH MPSIMOM M OOPAaTHOM HANPSDKEHHUsIX, paBHbIX 0,2 B.

2. OOGpatHblif Tok HackimeHus p-n-nepexoxa |, =1 MxA mpu T = 300 K. Onpenenuts

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 npu temmeparype 7' = 300 K

paBeH 2 107" A. Haiiru: a) TOK, TeKYIIMHA NpH NpsMOM HampsbkeHud, paHoM 0,1 B; 6) conpo-
TUBJIEHUE JIN0JIa IOCTOSIHHOMY TOKY M Tu(depeHIalbHOe CONPOTUBIIEHUE MPU MPSMOM U 00-
paTHOM HanpsKeHusx, paBHbix 0,3 B.

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

5. OOparsslii Tok HacemieHus lg p-n-mepexoxa mpu 7' = 300 K pasen 10712 A. IIpu mo-

BBILIEHUH TeMmrepatypbl Ha 75 © C 0OpaTHBINM TOK HACBHIIEHHS YBEIHYUICS B 108 pa3. Onpene-
JIUTh HANPSDKEHHE Ha TIepexo/ie MU KOMHATHON U MOBBIIIEHHOHN TeMIiepaType, eCiiy MpsMoi TOK
yepes Hero | = 5 MA.
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6. Uzob6pasute BAX wmaeanpHOro p-n-mepexoza. 371ech K€ HAYEPTUTE PEaTbHYIO Xapak-
TEPUCTUKY IMO/A U OOBSICHUTE PA3INYMs MEXAY STHUMH JBYyMs KpuBbIMHU. Boruncioure nudde-

peHIMAIbHBIC COPOTHBICHUS [y, p-N-TIEPEX0Jia IPH TOKE | =0,01; 0,05; 0,1; 1,0; 2,0; 5,0 u
10,0 MA. Temnepatypa T = 300 K, oOparHslii Tok Haceimenus |y = IMkA. OcHOBBIBasCh Ha MO~
JIy4CHHBIX 3HAYCHUSIX COLPOTUBIICHNUS [y, TPU PAsIMYHBIX TOKaxX |, 06CyxuTE BO3MOKHOCTH

MPaKTUYECKOr0 UCTIOIb30BAHUS IMOJIa KaK 3JIEMEHTA C YNPaBJIsIeMON TPOBOIUMOCTHIO.

7. Jluoawl, cMeleHHbIe B 0OpaTHOM HAIMpaBJIEHUH, 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 Rnp =25 Owm; R06p =2,5 MOwm; C = 120 n®. Ompe-
JICJIATh: a) Ha KaKOW 4acTOTE eMKOCTHOE COIPOTHUBIICHUE CTAHET PaBHO R06p U BCJIEICTBUE ITO-

r'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-TIEPEeX0]l UMEET OOPATHBIM 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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