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1 OOoOmmue moaoKeHus

Pabouas nporpamma u (HOH]I OLICHOUHBIX CPEICTB AUCIUILTUHBI «DJIEKTPOHUKA)» COCTAB-
JIEHBI B COOTBETCTBUU C TpeOOBaHMsIMH (DerepasbHOTO TOCYAapCTBEHHOTO 00pa30BaTEIIBHOTO
CTaHJapTa, YTBEPXKICHHOTO INpukazoM MunoOpHayku Poccuiickoit @enepauuu ot 31.07.2020
Ne 870, m ocHOBHO# TIpoecCOHATEHON 00pa30BaTeIbHON MPOTrpaMMBbl MOJTOTOBKH «ABTOMa-
TU3allisg M YOPABJIECHHWE TEXHOJOTMYECKMMM IPOLECCAMKU» IO HAMpaBICHUIO MOATOTOBKU
«27.03.04 YnpaBiieHUE B TEXHUYECKUX CUCTEMAX).

[IpakTuyeckas MOArOTOBKA peanu3yeTcss Ha ocHoBe: - IIpodeccuoHanbHbI cTaHIapT
28.003 «CIIEHUAJIMCT I10 ABTOMATU3ALIMI N MEXAHU3ALIUK MEXAHOCBO-
POYHOI'O IMTPOU3BOJCTBA». O606menHas TpyaoBas GyHKIHs: A. ABTOMaTH3aIMs U Me-
XaHHU3aIUs TEXHOJIIOTHYECKUX ONepaliii MeXaHoCcOOpPOYHOTr0 MPOU3BOJICTBA.

3agaun dopMHUpOBaHUE TEOPETHUYECKMX 3HAHWHM NPUHIMIIOB PabOThl COBPEMEHHBIX

AUCIHUILTHHEI MOJYIIPOBOTHUKOBBIX HPUOOPOB, X OCHOBHBIX CBOWCTB M XapaKTEPUCTUK;
nproOpeTeHNE HAaBbIKOB UX UCIOJIb30BaHUs.

OcHoBHBIE dusnuecKkrue OCHOBBI PAOOTHI MOTYIIPOBOJAHUKOBBIX MPUOOPOB; MOIYIPOBOI-

pasfenst / TeMBI | HyKoBbIC QMO TPAH3UCTOPBI, TUPUCTOPHI; OMTOAIECKTPOHHBIC TPHUOOPHI.

JUCLUTIIIUHBI

2 IlepeyeHb MIIAHMPYEMBIX Pe3yJbTATOB 00y4eHUsI MO AUCHMILIUHE (MOIYJII0),
COOTHECEHHBIX ¢ HHANKATOPAMH JOCTHKEHHUSI KOMIIeTeHIUI

[Tponecc u3ydeHus AUCHUILUIMHBI «DIEKTPOHUKA» HANpaBieH Ha (JOPMUPOBAHUE CIIEY-
formx komnereHiuii B coorserctBrr ¢ @PI'OC BO u ocHOBHOI 00pa3oBaTeNbHON MPOrpaMMon
(Tabmuma 1):

Tabmuua 1 — KomnereHIMy 1 HHAUKATOPBI UX TOCTUIKEHUS

Kon u HanMeHoBaHMe WNHIuKaTOphI TOCTUXKEHUS [Inanupyemsle pe3yabTaThl
KOMIIETCHIIMH 00y4eHHsl 0 JUCLUIUIMHE

[Ipodeccuonanpubie

[IK-2 Cnocoben pas- | [IK-2.1 3naer cpeactBa aBroMa- | 3HaTh  (DU3WYECKUE  OCHOBBI
pa6aTI>IBaTI> cpeacTBa | TU3aUM W MCXAHU3AUHU TCXHO- q)YHKLII/IOHI/IpOBaHI/IH SJICKTPOH-

aBTOMATU3AlMU U Me- | JIOTHYECKHUX, MOIBEMHO- | HBIX NPUOOPOB, MX XapaKTepu-
XaHU3alUU TEXHOJIO- | TPAHCHOPTHEIX, IIOIPy304YHO- | CTUKH, I1apaMeTpbl U JOKBHUBa-
TMYECKHX TPOIECCOB | Pa3rpy30UHbIX Omepanuit JICHTHBIE CXEMBI.
MEXaHOCOOPOYHOTO

MPOU3BOACTBA [IK-2.2 VYwmeer ompenensiTh wuc- | YMETh BBIOMpATh THIIBI DJICK-

NOJIb30BaTh CpPEACTBA ABTOMATH- | TPOHHBIX NPHOOPOB B 3aBUCH-
3allMM M MEXaHU3alluM TEXHOJIO- | MOCTH OT OCOOEHHOCTeH uX
TMYECKHUX IPOLIECCOB IPUMEHEHHUS.

[IK-2.3 Bnageer HaBblkamu T10- | Bnageth HaBblkamu pa3paboTKu
MCKa W BBIOOpA MOJEIeH CPEACTB | MPUHIIUIIUAIBHBIX CXEM C HC-
aBTOMAaTU3allMd W MEXaHU3alUU | MOJIb30BAHUEM TOJYIPOBOIHU-
TEXHOJIOTHYECKUX TPOIECCOB KOBBIX TPHOOPOB.

3 MecTo nucuMMIMHBI (MOIYJIsI) B CTPYKTYpe 00pa3oBaTeIbHOMH MPOrpaMmMbl

JucrumuinHa «DJIeKTPOHUKA» U3y4aeTCsl Ha BTOPOM Kypce B TPEThEM CEMECTPE.

JlucruruinHa BXOIUT B coctaB Omoka 1 «/lucuumivHbl (MOIYNH)» U OTHOCHTCS K
«0a30BOIl YacTH».

I[J'DI OCBOCHHUA JUCIHUIIJIINHBI HGO6XO,Z[I/IMI:I 3HaHHA, YMGHI/I}I, HaBBIKH, C(bOpMI/IpOBaHHBIe B
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MPOIEeCCe U3YUEHUs TUCIUIUIHH «Du3ukay, «XuMus», «TeopeTudeckiue OCHOBBI JIEKTPOTEXHH-
K, «DIEKTPOTEXHUIECKNE MATEPHUAITBI M AJIEMEHTHI SJICKTPOHHOMN TEXHUKU.

3HaHus, YMEHUS U HABBIKH, COPMUPOBAHHBIC MPU M3YYEHUU JUCHUIUIMHBI «DJIEKTPO-
HUKa», OyAyT BOCTPEOOBaHBI IIPH H3YyYCHUH TIOCIEYIONNX JUCIUTUTHH: « MUKPOIIPOIIECCOPHBIC
YCTPOMCTBA CHCTEM YIPaBICHUS», « ITEMEHTHI CUCTEM aBTOMATUKN», «IIporpamMmmupoBanue Jo-
THYECKUX KOHTPOJUIEpOBY, «IIpoekTupoBaHme cucteM yrpabieHHs», «[IpoekTHpoBaHHUE dIIEK-
TPOTEXHUUECKUX crcTeM», « [pon3BoCTBeHHAs MpaKTUKA (IPEIIUILIOMHAs TPAKTUKA)».

JucuuruimHa «OJIEKTPOHUKA» YaCTUYHO pealin3yeTcs B popMe MPaKTHIECKOW MOATOTOB-
ku. [IpakTudeckas moAroToBKa OpraHU3yeTcsl MyTeM MPOBEACHHS TaOOPaTOPHBIX pabOT, BBHIIOJ-
HEHUS pacyeTHO-TpaPpUIECKOil pabOTHI.

JucuuruimHa «OJIeKTPOHUKa» B paMKax BOCIIUTATEIbHON paOOThI HAaIlpaBieHa HAa BOCIIH-
TaHHE YYBCTBA OTBETCTBEHHOCTH, (HOPMUPOBAHHE YMEHHS apryMEHTHPOBATh, CAMOCTOSTEIHLHO
MBICJIUTB, Pa3BUBACT NMPO(ECCHOHAEHBIC YMEHHUSL.

4 O0beM IMCHUIIMHBI (MOAYJISA) B 3a4ETHBIX ¢IMHUIAX ¢ YKa3aHHeM KOJIMYeCcTBa
aKa/JleMH4eCKHUX 4acOB, BbIIeJICHHBIX HA KOHTAKTHYIO padoTy 00y4aromuxcs ¢
npenojaasaresieM (110 BUAaM yUeOHBIX 3aHATHI) 1 HA CAMOCTOATEJIbHYI0 padoTy
o0yJaromuxcs

OO6m1ast Tpy10eMKOCTh (00BhEM) TUCIUIUIMHBI cocTaBisieT 4 3.e., 144 akan. yac.
Pacnpenenenue o0beMa AUCHUIUIMHBI (MOAYJISA) 110 BUIaM Y4eOHBIX 3aHATUN MPEACTaB-

JIEHO B Tadymue 2.

Ta6mmma 2 — O0beM TUCIUTIIUHBI (MOTYJIs) TIO BUAAM YYEOHBIX 3aHITHI

Bcero akagemu-
O0beM THCHMILINHBI
YecKHX 4YacoB

OO61mas TpyA0EeMKOCTh AUCHUTIINHBI 144
KonTakTHas ayniuTopHas padora o0y4aoummxcs ¢ npenogasaresieM (1o 64
BH/IaM Y4eOHbIX 3aHATHI), BCEro
B Tom umce:
3aHATHA JIEKIHOHHOT0 THIA (JICKIIUU U UHBIE YIeOHBIC 3aHITHSI, IPEIY- 30
CMaTpHUBAIOIIKE TPEUMYIIECTBEHHYIO Tepeaady yueOHol HHpopMaIiu me-
JArOTMYECKUMU PAOOTHUKAMH )
3aHSATHUS CEMUHAPCKOT0 THIA (CEMUHAPBI, TPAKTUYECKUE 3aHATHUS, TIPaK- 32
TUKYMBI, JTA0OpaTOpHbIE PaOOTHI, KOJUIOKBUYMBI M HHBIC aHAJIOTUYHBIC 3a-
HSATHUS)

B TOM 4HCIIe B GOopMe MPAKTUYECKON TOJTOTOBKH: 16
CamocrosiTesibHasi padoTa 00y4arommxcsi ¥ KOHTAKTHasi padoTa, BKIIO-
YaroIasi TpyNnoBbie KOHCYIbTAINH, UHIUBUIYATbHYIO0 paboTy 00y4aro-
HIMXCS C MPENoiaBaTeIsiMU (B TOM YUCIIE HHIUBUAYAIbHbIE KOHCYIbTALINHN); 45
B3aMMOJICHCTBHE B AJICKTPOHHON MH(DOPMAIIMOHHO-00pa30BaTeLHOM cpeie
By3a
[IpomexyTouHas aTTecTamus 00yJaromuxcs — « IK3aMeH 35

5 Coaep:xaHue TUCHUILIAHBI (MOYJIs1), CTPYKTYPHMPOBAHHOE 0 TeMaM
(pa3zaesaM) ¢ yKkazaHueM OTBEJEHHOI0 HA HUX KOJMYECTBA aKaJeMUYeCKHX
4acoB M BUJIOB Y4eOHOM padoThI




Tabnuna 3 — CTpykTypa u cofepKaHue TUCITUTUINHBI (MOJTYIIS)

HaumenoBanue pa3ienoB, TeM U CO-
JepKaHue MaTepuala

Bunst yueOHOI paboThI, BKIIIOYast CAMOCTOSATENBHYIO pa-
00Ty OOYJarOIINXCSI M TPYTOEMKOCTH (B Yacax)

KonraktHas pabora
NPENoaBaTess ¢ 00yJIatOIMMHUCS

Jlekunn CemunHapckue
(mpakTHUYecKue
3aHSITHUSA)

JlaGopatopHsble
3aHATHSA

CPC

Paznen 1 ®dusnyeckne 0CHOBBI pA00THI MOJYNPOBOIHUKOBLIX MPUOOPOB

Tema 1.1Knaccudukanms TBEpIbIx
TeJ. DHepreTuyeckas iuarpamma
TBepabIX Tel1. OCHOBHBIC MTapaMeTPhI
Y CBOWCTBA MOJYIPOBOJIHUKOB.
DIIEeKTPONPOBOTHOCTh COOCTBEHHBIX
MOJIYITPOBOJITHUKOB, T€HEpalus U pe-
KOMOWHAIIMSI HOCUTENEH 3apsiaa

BuistHue Temneparypsl U IMUPUHBI
3ampenieHHoM 30Hb1. Ha nmporecchl
TeHepaln.

Tema 1.2 D1eKTpONPOBOIHOCTD
MPUMECHBIX MOJTYITPOBOIHUKOB,
3JIEKTPOHHBIN U ABIPOYHBIN MOJTY-
MIPOBOJIHUKU. 3aKOH JIEHCTBYIOLIUX
Mmacc.

KoHLeHTpanys OCHOBHBIX U HEOCHOB-
HBIX HOCUTEJEH 3apsa0B, UX 3aBUCH-
MOCTb OT TEMIIEpATypbl. 30HHAsA Jua-
rpamMma npUMECHOTO MOTYTPOBOIHU-
Ka.

Tema 1.3 /Tuddys3us u npeiid vHocute-
nen 3apsna. [lonBUKHOCTE HOcUTENEN
u ko3ppurment auddysun. [omuprii
TOK B HOJYNPOBOJAHHKAX .

OcBoeHnne yHUBepcaIbHOTO Jabopa-
topHoro creraa 87J1-01 «Jlyu» nns
MCCIICIOBaHMS SJICKTPOHHBIX MPHOOPOB

3aBHCHMOCTH MTOJIBH)KHOCTH OT THIIA
HOcHUTeNel 3apsa, TeMIepaTypsl U
Matepuana Cssa3b kKoddduimenTta
TG PYy3Un U TOABHKHOCTH.

Pasznen 2 IlosrynpoBoAHUKOBBIE THOIbI

Tema 2.1 ®usnyeckue oCHOBBI 00pa-
30BaHUs AJIEKTPOHHO-ABIPOYHOTO Tie-
pexona. AHanu3 pP-n nepexoza B pas-
HOBECHOM U HEPaBHOBECHOM COCTOSI-
HHUH. I/IH)KGKI_[I/ISI H SKCTpaKIuA HOCHU-
TeJen 3apsaa B p-N-nmepexojiax.

CUMMETPpUYHBIN 1 HECUMMETPUYHBIN
p-n nepexox. Biusiaue temneparypsl




Bunpbl yue6HOM paboThl, BKIIFOYAsi CAMOCTOSATEIBHYIO pa-
00Ty 00yJarOMUXCS U TPYJTOEMKOCTH (B 4acax)

HanmenoBanue pasaciioB, TCM U CO-

KonrakTtHas pabora
npenoaaBareiis € 06y‘-IaIOH_II/IMI/IC}I

JepKaHue MaTepuaia

Jlexuun Cemunapckue | Jlabopatopusie | CPC
(mpakTHueckue 3aHATUSA
3aHSITHUS)

Y LIMPUHBI 3alIPELIEHHON 30HBI HA
BBICOTY Oapbepa

Tema 2.2 BonbramiiepHasi XxapakTe-
puctuka (BAX) naeannsupoBaHHOTO
p-n-nepexoxna. TemneparypHas 3aBu-
CUMOCTh TOKa UJCAITU3UPOBAHHOTO P-
N-repexoja BeIpsaMUTEIbHBIN U0

Jla6.pabota 1 - UccnenoBanue BbIIps-
MUTEJBHBIX JUOJIOB.™

2*

Brausinue renepalimoHHO-
PEKOMOMHAIIMOHHBIX MPOLIECCOB B
obnactu 06beMHOTO 3apsiia Ha BAX
p-n-nepexoma. KommoneHnTs! oOpat-
HOTO U MPSIMOTO TOKA peaibHBIX p-N-
MIEPEXO0JIOB.

Tema2.3 EmkocTtu p-n nepexona.
Bunber mpo6oeB p-n mepexoaa u ux
OTJIMYUTEIbHBIC IpU3HAKU. Bapukar,
CTaOMJIMTPOH.

Jla6.pabota 2 - UccnenoBanue ctabu-
JIUNTPOHOB. *

2*

HOCHCHOB&TCHBHOC " 11apaJuICIIbHOC
COCIMHCHHUEC JUOA0B AJId CHJIIOBBIX
QJICKTPUYCCKUX CXEM

P

aznen 3 Tpan3ucTopsl

Tema 3.1 Ha3nauenue u kiaccudu-
Kalus TPaH3UCTOPOB. bumosspHsIi
TPaH3UCTOP: YCTPOHCTBO U OCHOBHBIE
¢du3nUecKre NpoIecChl.

Pesxumbl pabOThI, 3aBHCUMOCTD KO-
3 PUIHMEHTa YCUIICHHS 110 TOKY OT
HaNpsDKCHHS M TOKA.

Tema 3.2 Cxembl BKIIIOUEHUS TPaH-
suctopa Ob, O3, OK. Cratnueckue
XapaKTEPUCTHKHU U ITapaMETPHI.
Harpy3o4Has xapakTepuCcTHKa TPaH3H-
cTopa.

Jla6.pabora 3 - MccnenoBanue cratu-
YECKUX XapaKTEPUCTHUK U (PU3HUCCKUX
napamMeTpoB MAJIOMOIIHOTO TPaH3U-
cropa B cxeme Ob*

4*

YcunurensHble CBOMCTBA OUIOIISIP-
HbIX TpaH3ucTopoB ¢ Ob, O3 u OK.
Tpa"3uCTOpP KaK dJIEKTPOHHBINA KIIFOY.




HaumeHnoBaHue pa3iesioB, TEM U CO-
JepKaHue MaTepuaia

Bunpbl yue6HOM paboThl, BKIIFOYAsi CAMOCTOSATEIBHYIO pa-
00Ty 00yJarOMUXCS U TPYJTOEMKOCTH (B 4acax)

KonrakTtHas pabora

npenoaaBareiis € OGY‘-I&IOILII/IMI/IC}I

Jleknuu

CemuHapckue
(mpakTHueckue
3aHSITHUS)

Jlaboparopubie
3aHATUA

CPC

Tema3.3 BnusiHue TemMnepaTrypsl Ha
BAX tpansucropa. BT kak yerbipex-
MOJTFOCHUK DKBUBaJICHTHas cxema. h-
napaMeTpsl TPaH3UCTOpA.

Jla6.pabora 4 - VccnenoBanue cratu-
YECKUX XapaKTePUCTHK U (PU3HUECKUX
napaMeTpoB MaJIOMOIIHOTO TPaH3H-
ctopa B cxeme OD*

4*

CocTaBHOW TPaH3UCTOP U €r0 CBOM-
ctBa. [IpenenbHO-10MyCTUMBIE TTApa-
METPBI.

Tema 3.4 Yaunossipaeie (MOJIEBLIE)
TPaH3UCTOPBI, UX KIACCUPHUKALMS U
ycioBHbIe 0003HaueHus. [IpuHImn
nercreus IIT ¢ ynpasistromuM p-in
ePEX0JI0M

Jla6.pabota 5 - Uccnenoanue nose-
BOT'O TPaH3UCTOPA C YIPaBISIOLIUM
p-n mepexoaom

Tema 3.5 XapakrepucTuku u napa-
MeTpbl. DKBUBAJICHTHAs CXeMa ToJIe-
BOT'O TPAH3UCTOPA.

BiusiHue BHEIIHUX (haKTOPOB Ha Xa-
pakTepucTUKU U napamerpsl 11T

Tema 3.6 [losieBbie TpaH3UCTOPHI C
HM30IUPOBAHHBIM 3aTBOPOM: CTPYKTY-
pa, IPUHIUN IeHCTBUS, CTATUYECKUE
XapaKTEPUCTUKU

YacToTHBIE CBOMCTBA MOJIEBOI'O TPAH-
3UCTOpA

Tema 3.7 ITpunamun padotsr IGBT —
TPAH3UCTOPA, CTPYKTYpa IJIaHAPHOTO
IGBT, skBuBanenTHas cxema IGBT.
[TapameTpsl 1 XapaKTePUCTUKHI
IGBT..

Cpauenue M/II1- GunonsipHOTO
TpaH3ucTOpa: (PU3MUECKUE CBOMCTBA
¥ OCOOCHHOCTH IKCIUTyaTaIlluu

Pasnen 4 Tupucropsl

Tema 4.1 [1oaynpoBOIHMKOBBIE TH-
puctopsl. Knaccuduxarnms Tupucto-
pOB. YCTpOMCTBO TUPUCTOPA U 00-
JacTh npuMeHeHus. [lpunuun neii-




HaumeHnoBaHue pa3iesioB, TEM U CO-
JepKaHue MaTepuaia

Bunpbl yue6HOM paboThl, BKIIFOYAsi CAMOCTOSATEIBHYIO pa-
00Ty 00yJarOMUXCS U TPYJTOEMKOCTH (B 4acax)

KonrakTtHas pabora
npenoaaBareiis € 06y‘-IaIOH_II/IMI/IC}I

Jleknuu

CemuHapckue
(mpakTHueckue
3aHSITHUS)

Jlaboparopubie
3aHATUA

CPC

CTBUSI IMHUCTOpPA U TpUHUCTOpaA [u-
HaMHUYECKHE IMapaMeTpbl THPUCTOPA

JIa6.pabota 6 - MccnenoBanue TpuHu-
cTopa*

4*

Crarudeckue mapamMeTpbl THPUCTOPA.
CrniocoOblI nepeKIrYeHns 0AHOOoTepa-
IIMOHHOTO THPUCTOPA

Tema 4. 3 CuMMeTpUYHBIE THPHCTOPHI
- THPUCTOPBI, IPOBOJIAIINE B 0OpaTHOM
HanpasJIeHUH. BiusHue TeMnepaTypsl.

JuHamuueckue napameTpbl THPUCTO-
pa

Paznen 5 OnTosnekTpoHHBIE TPHOOPHI

Tema 5.1 [Tpubopsl ¢ BHYTpEeHHUM
doTtoaddexrom: Gorope3ncTopsl,
doronnosl, GOTOTPaH3UCTOPHI, PO-
TOTHPHUCTOPBHI.

Jla6.pabota 7 - MccnemoBanue momy-
IMPOBOJHUKOBBIX (I)OTOHpI/IeMHI/IKOB

OCHOBHBIE TTApaMETPhI, XapaKTePH-
CTHUKU U OCO6€HHOCTI/I MMPUMCHCHU
dboTonpubopoB

Tema 5.2 Cperousnyyaronye mpuoo-
PBI, ONTHYECKUE KaHAJIbI, IPHEMHUKH
CBETA, ONTPOHBI — MPUHIIUI JEH-
CTBHSI, OCHOBHBIC ITAPaMETPHI.

Jla6.pabota 8§ - UccienoBanue quon-
HBIX U TPAH3UCTOPHBIX ONITPOHOB

[IpeumymiecTBa U HEAOCTATKH OII-
TpoHOB. TpeboBanus, IpeabsBIIsie-
MbI€ K JIEMEHTaM ONTPOHA

WNHunuBuyanpHbIC KOHCYIbTAIIUN

uToro
10 JUCIMILJIMHE

32

32

45

* peanuzyetcs B (hopMe MpaKTUUECKON MOATOTOBKH

6 BneayauTopHasi cCaMOCTOAATEIbHAs Pat0oTa 00YYAKOIIHUXCS 10 TUCIHILINHE

(Moxysi0)

[Ipn nmnaHUPOBAHUM CAMOCTOSITEIIBHOW palOThl CTYACHTY PEKOMEHIYETCS PYKOBOJ-
CTBOBAThCS CJICAYIOIIMM pacipeeICHUEM YaCOB Ha CaMOCTOSITeNIbHYIO paboTy (Tabnuia 4):




Tabnuna 4 — PekomeHayemMoe pacipeielIeHue YaCoB Ha CaMOCTOSITEIbHYIO paboTy

KoMnoHeHTBI caMoCTOSITEILHOM PadoThI KoauuecTBo yacon
W3yueHne TeopeTHUECKUX pa3/iea0B AUCIMILINHbI 20
[ToaroroBka K 3aHATHSAM CEMUHAPCKOTO THTIA 18
[ToaroroBka u opopmienue «PI'P» 6
WuuButyasibHbIe KOHCYJIBTAIIMHI 1
45

7 OueHOYHBbIE CPeACTBA /sl IPOBEJCHUS TEKYLero KOHTPOJs U
NPOMEKYTOYHOM aTTecTANMU 00y4aroIHXCcs M0 JUCHUILIHHE (MOLYJII0)

@OHJI OLEHOYHBIX CPEACTB JUIsl IIPOBEACHMS TEKYIIETO KOHTPOJISI yCIIEBAEMOCTH U
MPOMEXXYTOUHOM aTrTecTauuu npeacrasiieHd B [Ipunoxenun 1.

[TonHBIi KOMIUIEKT KOHTPOJBHBIX 33JaHUN WJIM MHBIX MaTepUaIOB, HEOOXOAUMBIX IS
OIICHUBAHUS PE3yIbTAaTOB OOyUEHHUsS MO AUCHUIUIMHE (MOIYJI0), MPaKTUKE XPAHUTCA Ha Ka-
denpe-pazpaboTyrke B OyMakHOM M 3JIEKTPOHHOM BHJIE.

8 VYueOHO-MeTOAUYecKOe U MHPOPMAIIMOHHOE o0ecriedeHne TUCITUTIIMHBI
(MmomxyJis)

8.1 OcHoBHas JquTEepaTypa

1) TIlaceiakos, B.B. IlonynpoBonHuKoBbIe IpHOOPH : yueOHHK st By3oB / B. B. Ila-
cetHKOB, JI. K. YupkuHs. - 9-¢ uzn., crep. - CII6.: JIans, 2009; 2006; 2003; 2002; 2001. — 480 c.

2) Hewmuposckuii, A.E. Dnexrponuka : yueOHoe nmocobue / A.E. HemupoBckuii [u ap.]
- Mockga : Uadpa-Umxenepus, 2019. - 200 c. // Znanium.com : 3J€KTpOHHO-OUOIMOTEUHAS CH-
crema. — URL: https://znanium.com/catalog/product/1053409 (nara o6pamenus: 10.06.2021). —
Pexxum goctymna: mo moamucke.

3) HasbiioB B.H. ®usnueckue 0CHOBBI ONTO3JICKTPOHUKH : yueOHOe mocooue / JlaBbl-
noB B.H.. — Tomck : ToMckuil rocyaapCTBEHHBIM YHUBEPCUTET CUCTEM YIIPABICHUS U Pano-
anekTpoHuky, 2016. — 139 ¢. — Tekcr : AMeKTPOHHBIN // DIEKTPOHHO-OMOIMOTEUHAsI CUCTEMA
IPR BOOKS : [caiit]. — URL: https://www.iprbookshop.ru/72209.html (mata oOGpareHus:
10.06.2021). — Pexwum qocTyra: Ijisl aBTOPU3UP. TIOJIb30BATEIICH:

4) bynerueB A.Jl. Dnektponrnbie mpudopsl / bymnsraes A.JIL., JIsmun I1.M., Tynuuos E.C..
— Caparos : [IpodobpazoBanue, 2017. — 399 ¢. — ISBN 978-5-4488-0130-3. — TekcT : a1eK-
TpOHHBIA // OnexkTpoHHO-OMOMMoTeyHass cuctema IPR BOOKS : [caiit]. — URL:
https://www.iprbookshop.ru/64054.html (mara obpamenus: 10.06.2021). — Pexum pgocryma:
JUTSE aBTOPHU3UP. TTOJIb30BaTeIeH

8.2 [omoJHUTeIbLHAS JIUTEPaTypa

1) TsepaoTenbHas 3JIeKTPOHKMKA: YueOHOe mocooue s By3os/ D. H. Boponkos, A. M.
I'ynses, Y. H. Mupomnukosa, H. A. Yapsikos. - M.: Akagemus, 2009. — 318 c.

2) Tanmromkwn, H. H. ®usuka mosynpoBOAHUKOB U IMOJYIPOBOJIHUKOBBIE MPHUOOPHI:
VYuebnoe nocobue / [Nanromkun H.H. - Boponex:BI'JITY um. I'.d. Mopo3sosa, 2016. - 131 c. -
Tekcr : snextponHbIid. - URL: https://znanium.com/catalog/product/858616 (mara obpareHus:
10.06.2021). — PexxuM ocTyma: mo moarnuckKe.

3) EsmokumoB, A.Il. DiaekTpoHMKA: KypC JIEKIMHA MO AUCHUIUIMHE «DIEKTPOHUKA U
MUKPOTIPOIIECCOPHAs TEXHHUKA» JUISI CTYACHTOB, OOyYAIOUIUXCS 10 HAMPaBICHHUIO MOATOTOBKU
13.03.02 «DneKkTposHepreTUKa 1 AIEKTPOTEXHUKAY, Tpodrim: «DIeKTpocHab)eHuey», «Pemei-
Hasl 3alllUTa ¥ aBTOMATU3AIHS JIEKTPOIHEPTETUUECKUX cucTeM» (Bce hopmbl oO0ydenus) / A.IL
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EBnokumos, P.A. EBnokumos. - Boarorpan : ®T'6OY BO Bonrorpaackuii 'AY, 2018. - 116 c. -
Tekcr : anekTponnbiit. - URL: https://znanium.com/catalog/product/1041848 (mara oOparieHus:
10.06.2021). — Pexxum goctyma: 1Mo MmoImIcKe.

8.3 MeToauyeckue yKazaHus JJIsl CTYJAE€HTOB M0 OCBOEHHIO TUCIHIIINHBI

1) KombeitoB, C.M. TBepnoTenpHas 3yekTpoHuka: Meroaudeckoe nocodue. / C.M.
KomnbiToB (aBTOp-cocTaButens) — Komcomonbck-Ha-Amype: 'OYBIIO «Komcomonbsckuii-Ha-
Amype roc. TexH. yH-t», 2003. — 179 c.

2) KonsitoB, C.M. TBepaorenbHas 3JMeKTpoHUKa: MeTtoanyeckre yka3zaHus K jJa0o-
paropubsiM pabotam / Coct. C.M. KombitoB — Komcomonbsck-Ha-Amype: 'OYBIIO «Komco-
MOJIbCKMI-Ha-AMype roc. TexH. yH-T», 2002. — 40 c.

3) Kombrto, C.M. KBaHnTOBast u onTHYECKas AJIEKTPOHUKA: MeToauiyeckoe mocooue.
/ C.M. KomnsiToB (aBTOp-cocTaButenb) — Komcomomnbck-Ha-Amype: OYBIIO «Komcomorns-
CKUM-Ha-AMype roc. TexXH. yH-T», 2003. — 179 c.

4) KombiToB, C.M. KBaHtoBast u onTudeckas 3JIEKTpOHHKA: MeTonuueckue ykasa-
HUA K JadopatopHbiM padotam. / C.M. KombiToB — Komcomonbck-Ha-Amype: 'OYBIIO «Kowm-
COMOJIbCKUI-HAa-AMype Toc. TeXH. yH-T», 2002.-31 c.

5) I'pundenpa, C.H. ®uzndeckue 0CHOBBI AIEKTPOHUKHU: MeTroanue nocobwue. /
C.H.I'pundenpn (aBTop-coctaButenb) — Komcomonbck-Ha-Amype: 'OYBIIO «Komcomonb-
CKul-Ha-AMype roc. TeXH. yH-T», 2004. — 19 c.

8.4 CoBpemeHHbIe IpodeccHoHATbHBbIE 0a3bl TaHHBIX H HH(pOpPMAIMOHHbIE
CIPaBOYHbIE CHCTEMBI, HCIOJIb3yeMble PH 0CYIIECTBIEHNH 00Pa30BaTEJIbHOI0
npouecca no JUCHHUILINHE

1) DnaexrponHo-6ubaHOTeYHas cucteMa ZNANIUM.COM - http://www.znanium.com
2) DnekTpoHHO-OMOMMOoTeuHas cuctema IPRbooks - http://www.iprbookshop.ru

8.5 IlepedeHb pecypcoB HHPOPMANMOHHO-TEJIEKOMMYHHKAIIMOHHOM CeTH
«/HTEepHET», HEOOXOAMMBIX 1JISl OCBOCHUS IUCIUILIMHBI (MOIYJIs1)

1) Eropos, H. M. Dnekrponnka. Bepcus 1.0 [DaeKTpOoHHBIH pecypc]: KOHCIEKT JIEKITHI
/ H. M. Eropos. — DnektpoH. aaH. (3 M0). — Kpacuosipck: UTIK CDY, 2008. — 330 c. - Pexxum
nocryna: http://files.lib.sfu-kras.ru/ebibl/umkd/48/u_lectures.pdf

2) TlomynpoBoguuku. TexHuuYeckas WHQPOPMAIMs, TEXHOJIOTHU U XapaKTEPUCTHKH. -
Pesxxum mocryma: http://www.symmetron.ru/suppliers/infineon/

3) VYueOHbII 1a0OPATOPHBIA CTEH 1O AJICKTPOHUKE ISl U3YyYCHUS MOJIYIPOBOIHUKO-
BoIX puoopoB LESO3. - Pexxum goctyna: http://www.labfor.ru/devices/leso3

4) Topoun. [Nonesnas nadopmanus. [loaynpoBogHUKOBBIE TPUOOPHI U YCTPOICTBA HA
uX OCHOBE. - Pexxum moctyma: - www.toroid.ru/polprovod.html

5) HWudopmammonnas cucrema "ExqnHoe oKHO 1ocTyma K 00pa3oBaTelibHBIM pecypcam”
[DnexTponHbIii pecypc]. - Pexxum poctyma: http://window.edu.ru/

8.6 JlumeH3HOHHOE ¥ CBOOOIHO pacnpocTpaHsieMoe MporpaMMHoe odecriedeHne,
HCMOJIb3yeMoe MPH OCYILIeCTBJIEHUN 00pPa30BaTe/IbHOIO Mpoiecca

o JTMCHMIIJINHE

Tab6muia 5 — [lepedeHp UCMOIB3yeMOTo MPOrPaMMHOTO OOECTICYCHUS

Haumenosanue [10 PexBHU3HTHI / yCIOBUS UCTIONB30BAHUS

OpenOffice CBoOOHAS TUIICH3HUS, YCIOBHSI HCTIOJIB30BAHMS IO CCHUIKE:
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9 OpranmaunonHo-nenarornqecmle yciaoBus

Opranuzanus 00pa3oBaTeIbHOTO MPOLECCca periaMeHTupyeTcs y4eOHbIM TUIAHOM H pac-
MMCaHUEeM Yy4YeOHBIX 3aHATHH. SI3bIKk oOydeHwms (mpemonaBaHusi) - pycckuid. J[is BceX BHIIOB
ayJIUTOPHBIX 3aHATUHN aKaJeMHUECKUN Yac yCTaHABIMBAETCS MPOJOKUTEILHOCTHIO 45 MUHYT.

[Ipu dopmupoBaHuM CBOECH MHIMBUAYATHHON 0Opa30BATEIHHOM TPACKTOPUH O0ydYaro-
HlHﬁCH HUMCECT IIPaBO Ha NEPC3a4CT COOTBCTCTBYIOINNUX AUCHUIIIIMH U HpO(beCCI/IOHa.HBHBIX MOAay-
Jiel, OCBOCHHBIX B MPOIIECCE MPEAMICCTBYIONMIETO 00YUEHUsI, KOTOPBIM 0CBOOOXKTaeT 00ydJaroIe-
rocda OT HGOGXOZ[I/IMOCTI/I HX ITOBTOPHOT'O OCBOCHMUH.

9.1 O0pa3oBaresibHbIE TEXHOJIOTUH

VY4eOHbIil mpoliecc NpH MpenogaBaHuy Kypca OCHOBBIBAECTCS Ha MCIIOIB30BAHUU TPAIH-
IIMOHHBIX, NTHHOBALIMOHHBIX W MH(OPMAIIMOHHBIX 00pa30BaTeNbHBIX TeXHONOTHH. TpagunnoH-
HbIe 00pa3zoBaTeIbHbIC TEXHOJIOTUU NPEACTABICHBI JEKIUAMH U CEMUHAPCKUMU (TIPaKTHYECKH-
MH) 3aHATUSAMH. VIHHOBaIIMOHHBIE 00pa30BaTeIbHBIE TEXHOJIOTHUH UCIIONB3YIOTCS B BUJIE LIMPO-
KOTO TIPUMEHEHHUSI aKTUBHBIX M HHTEPAKTUBHBIX ()OpM MpoBeneHus 3aHsaTuii. UTHpopMannoHHbIe
00pa3oBaTeNbHBIC TEXHOJIOTHU PEATM3YIOTCS MyTEM AKTHBH3AIUU CAMOCTOSTEIBHOW PabOTHI
CTYZICHTOB B MH(OPMAIIMOHHON 00pa30oBaTeIbHOM cpere.

9.2 3aHATHSA JEeKIUOHHOI0 THIIA

JIeKIIMOHHBIN KypC MpEAroyiiaraeT CUCTEMaTH3UPOBAHHOE M3JIOKEHUE OCHOBHBIX BOIPO-
COB y4eOHOTO TUTaHA.

Ha nepBoii nexkuuu ekTop 00s3aH MpenynpeIuTh CTYI€HTOB, IPUMEHUTEIHHO K KAKOMY
06a3zoBOMY yueOHUKY (yueOHUKaM, y4eOHBIM TOCOOUSM) OyIeT MPOYUTaH KypcC.

JIeKIMOHHBIN KypcC MOJDKEH JaBaTh HanOOJbIINN 00beM MH(OpMaru M oOecrednBaTh
Oosee riry0OKOe TOHUMaHKUE YYeOHBIX BOTIPOCOB MPH 3HAYMTEIHHO MEHBINICH 3aTpaTe BPEMEHH,
4YeM 3TO TpedyeTcs OONBIINHCTBY CTYICHTOB Ha CAMOCTOATENbHOE U3YUYEeHUE MaTepraa.

9.3 3aHATUS CEMHUHAPCKOT0 THIIA

CemuHapcKue 3aHATHS MPEICTABIAIOT COOON JeTaIu3aluio JEKIIMOHHOTO TEOPETUYECKO-
ro MaTepHaia, IPOBOIATCS B IIEJISIX 3aKPEIUICHHUS Kypca M OXBAThIBAIOT BCE OCHOBHBIE Pa3eIibl.

OcHoBHOM (hopMOIi POBEICHHSI CEMHHAPOB SIBJSIETCS 00CYXIeHHe Haubosee mpooieM-
HBIX ¥ CJIO’KHBIX BOIIPOCOB IO OTIEIBHBIM TEMaM, a TaKkKe pa300op NMPHMEPOB U CHUTYyalMi B
ayJUTOPHBIX YCIOBHX. B 00s3aHHOCTH mperojaBaTessl BXOIAT: OKa3aHHE METOAWYECKOH Io-
MOIIIY ¥ KOHCYJIBTHPOBAHHE CTYJICHTOB IO COOTBETCTBYIOLIMM TeMaM Kypca.

AKTHBHOCTh Ha CEMUHAPCKHX 3aHATHSIX OLICHUBAETCS IO CICAYIOIINM KPUTEPUIM:

* OTBETHI Ha BOIIPOCHI, MIpeJjIaraeMble MPeroiaBaTelieM;

* y4acTHe B IUCKYCCHSIX;

* BBITTOJIHEHHUE MTPOSKTHBIX U MHBIX 33JJaHUI;

* ACCHCTHPOBAHHME TPETIOIaBATENIO B IPOBEICHUH 3aHATHIA.

OtBeT 0JKeH ObITh apryMEHTHPOBAHHBIM, Pa3BEPHYTHIM, HE OJTHOCTIOKHBIM, COIEPKATh
CCBUTKH HAa MCTOYHHKH.

Jloknaznel ¥ ONIIOHUPOBAHUE JTOKIJIAZOB MPOBEPSIOT CTENEHBb BIAJCHUS TEOPETUUECKUM
MaTepualioM, a TaK)K€ KOPPEKTHOCTh M CTPOTOCTh PACCYKIACHUI.

OrneHrBaHue 3aJlaHUi, BBHIIIOJHEHHBIX Ha CEMHUHAPCKOM 3aHATHUHU, BXOJUT B HAKOIUICH-

HYIO OLICHKY.
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9.4 CamocTosiTesibHasA padoTa 00yYaAOIIUXCS M0 JUCHUILINHE (MOYJII0)

CamocTtosTenbHas paboTa CTYJEHTOB — 3TO MPOILECC AKTUBHOTO, II€JIEHANIPABIEHHOTO
nproOpeTeHNs CTYIEHTOM HOBBIX 3HAaHUI, YMEHUN 0€3 HEMOCPEICTBEHHOTO YJYacTus Mpenoja-
BaTelsl, XapaKTEepU3YIOIIUNCS MPEeAMETHON HalpaBlIEHHOCTHIO, ((EKTUBHBIM KOHTPOJEM U
OIICHKOM Pe3yabTaTOB JESATEIBHOCTH 00YJarOIIeroCs.

Ilenn camocToATeTbHON PaOOTHI:

* CUCTCMATHU3alUA U 3aKPCIUICHUC IMMOJTYYCHHBIX TCOPCTHUICCKUX 3HAaHUU U MPAKTUYCCKUX
YMEHHH CTYJACHTOB;

- yryOJIeHHe U paclIupeHre TEOPETUUECKUX 3HAHMIA,

- (popmHupoBaHUE YMEHUN HCIIOJIB30BaTh HOPMATHBHYIO U CIIPABOYHYIO JOKYMEHTAIHUIO,
CIIELIUAIBHYIO JIUTEPATYPY,

- pa3BUTHE MMO3HABATEIBHBIX CIOCOOHOCTEH, aKTUBHOCTH CTYACHTOB, OTBETCTBEHHOCTH U
OpraHU30BaHHOCTY;

- (hpopmHpoBaHUE CAMOCTOSATEIHHOCTH MBIIIEHHUS, TBOPUECKON MHHUIIMATHUBLI, CIOCOOHO-
CTel K cCaMOpa3BUTHIO, CAMOCOBEPILIEHCTBOBAHUIO U CaMOpeaIn3alliu;

- pa3BUTHE UCCIIEJOBATEIBCKUX YMEHUHN U aKaJIeMUYECKUX HABBIKOB.

CamocrosTenbHas paboTa MOXKET OCYIIECTBISATHCS WHAMBUIYATbHO WU TPYMIIAMHU CTY-
JIEHTOB B 3aBUCUMOCTH OT IIeJIU, 00beMa, YPOBHS CI0KHOCTH, KOHKPETHOM TEMaTHKU.

Texuonorus opraHuzanuu CaMOCTOSTEILHOU paGOTBI CTYACHTOB BKJIIOYACT UCIIOJIB30Ba-
HUE UHPOPMAIIMOHHBIX U MaTepUAIbHO-TEXHUYECKUX PECYPCOB YHUBEPCUTETA.

KoHTponbs pe3ynbTaToB BHEAYTUTOPHOH CaMOCTOATENBbHON pabOThl CTYACHTOB MOXKET
MPOXOJNTHh B TUCHMEHHOM, YCTHOM WJIM CMEIIaHHOW (hopMme.

CryneHTbl JOJDKHBI TOAXOAWUTH K CAMOCTOATENBbHON paboTe Kak K HauBaKHEHIIEMY
CPEICTBY 3aKpEIUICHUS U Pa3BUTUSI TEOPETUUYECKUX 3HAHUMN, BBIPaOOTKE €IUHCTBA B3IJISI0B Ha
OTJeNIbHBIE BOMPOCHI Kypca, MPUOOPETEHHSI OIpeIeICHHBIX HABBIKOB M MCIIOJIb30BaHUS Ipodec-
CHOHAJIbHOW JINTEPATYPHI.

9.5 MeToanueckne yKka3aHusi it 00y4alOUUXCH M0 OCBOCHUIO TUCHHUIINHBI

[Tpy uM3y4yeHUM NUCHUIUIMHBI OOYYalOUIMMCS 1e1eCO00pa3HO BBIMOIHATH CIEAYIOLINE
PEKOMEHIalUH:

1. U3yuenue yaeOHON JUCITUTIIMHBI TOJDKHO BECTUCH CHCTEMATUUYECKH.

2. Ilocne u3yyeHHus Kakoro-aubo paszzaena mo y4eOHUKY WM KOHCIIEKTHBIM MaTepHajiam
PEKOMEHAYETCS 0 MaMsATH BOCIIPOU3BECTH OCHOBHBIE TEPMUHBI, OTPECIICHNUs, IOHATHUS pa3Jie-
na.

3. Oco0oe BHUMaHHE CIEAYEeT yIEIUTh BHIITOJIHEHUIO OTYETOB MO MPAKTUYECKUM 3aHSATH-
SIM U MHIUBUAYAIBHBIM KOMIUIEKCHBIM 33JaHUSIM Ha CAMOCTOSITENILHYIO pa0oTy.

4. Bcs TemaTrKa BOIMPOCOB, M3YYae€MbIX CaMOCTOSITENIBHO, 337a€TCs Ha JICKIUAX MPerno-
naBateneM. VM ke aroTcs UCTOYHHUKH (B MEPBYIO OYepe/lb BHOBH M3JAHHBIC B MEPHOIUICCKON
Hay4YHOM JuTepaType) 11t 0oJiee AeTalbHOro MOHUMAaHMS BOIIPOCOB, O3BYYEHHBIX HA JICKIUH.

[Tpu camocTosTepHON TPOPabOTKE Kypca 00yUaromInecs JOKHBIL:

* IPOCMAaTPHUBATh OCHOBHBIE ONPEAETICHUS U (PAKTHI;

* IOBTOPUTH 3aKOHCHEKTUPOBAHHBIM Ha JICKIIMOHHOM 3aHSATHH MaTepHall U JIONOJIHUTH
€ro ¢ y4eTOM PEKOMEHJOBAHHOM MO TAHHOM TEME JTUTEPaTyphI;

* U3yYUTh PEKOMEH]IOBAHHYIO JINTEPATYPy, COCTABIISITh TE3UCHI, aHHOTAIIUU U KOHCIIEKTHI
Haubosee BaKHBIX MOMEHTOB;

* CaMOCTOSITEJIbHO BBITIOJIHATH 33JI1aHUsI, aHAJIOTUYHBIE MPEJIaraéMbIM Ha 3aHITHUSX;

* MCIIOJIb30BAaTh JUIsl CAMOMIPOBEPKHU MaTepuabl (JOH/IAa OLIEHOUYHBIX CPEJICTB.

MeToanyeckue YKa3aHHus IPH padoTe HA/l KOHCNIEKTOM JIeKIMHU

B xozme nexkunoHHBIX 3aHATUH HEOOXOJUMO BECTH KOHCIIEKTHpPOBaHHE Y4eOHOTo MmaTe-
puana. O0pamaTh BHUMaHUE Ha KaTeropuu, GOpMYIHUPOBKH, PACKPBIBAIOIINE COACPKAHUE TEX
WIM WHBIX SIBJICHUM U MPOIECCOB, HAyYHbIE BHIBOJBI U MPAKTHUECKUE PEKOMEHIAINH, MTOJIO0KH-
TEJBHBIN OIBIT B OPATOPCKOM HCKyccTBe. JKelnaTrenbHO OCTaBUTh B pa0OUYMX KOHCIEKTaxX IOJIs,
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Ha KOTOPBIX J€JIaTh NOMETKH U3 PEKOMEHI0BAHHON JINTEPATYPhl, TOMOIHSIIOLUINE MaTepral Mpo-
CIIYIIAaHHOM JIEKIIUH, a TaK)Ke MOJYEPKUBAIOLINE 0COOYI0 BaKHOCTh TE€X WJIM MHBIX T€OpeTHYe-
CKHX TMOJIOKEHUH. 3a1aBaTh MPENOJaBaTeNl0 YTOYHSIIOUINE BOIIPOCH C LENbI0 YACHEHUS TEOpe-
THUYECKHUX MOJOKEHUH, pa3pelIeHUs] CIOPHBIX CUTYallHi.

MeTtoauyeckue yKka3aHus 110 CaMOCTOSITebHOI padoTe HAL M3yYaeMbIM MaTepHa-
JIOM ¥ NPH NOATOTOBKE K MPAKTUYECKUM 3aHATHAM

HauunaTh Hago ¢ U3yyeHHs] peKOMEHJ0BaHHOW uTeparypsl. Heo6X01uMo MOMHHUTE, YTO
Ha JIEKIUU OOBIYHO paccMaTpUBAETCsl HE BeChb MaTepual, a TOJbKO ero 4acTh. OcranbHasl ero
YacTh BOCIIOJIHAETCS B MPOLIECCE CAMOCTOATENbHOM paboThl. B cBs3M ¢ 3TUM paboTta ¢ peKoMeH-
JIOBAaHHOM JuTepatypoil obs3arenpHa. Ocob0e BHUMAaHHE TIPU ATOM HEOOXOAMMO OOpaTHTh Ha
COJiepKaHNE OCHOBHBIX IIOJIOKEHUH U BBIBOJIOB, OOBSICHEHHE SIBICHUH M (DAKTOB, YSCHEHHE
MPaKTUYECKOr0 MPUIIOKEHHUSI pacCMaTpPUBAEMBbIX TEOPETHYECKMX BONPOCOB. B mpouecce 3toi
paboTbl HEOOXOAUMO CTPEMHUTBHCS MOHITH M 3alIOMHUTH OCHOBHBIE MOJIOKEHUS paccMaTpuBae-
MOTr0 MaTepuaina, MpUMepbl, MOSICHSIIOIINE €ro, a TaKke pa3o0paThCsl B WILTIOCTPATUBHOM MaTe-
puae.

MeToanyeckue yKa3aHus 10 BbinojaHenuo PI'P

IIpu BemmonHenuu PI'P Hy:XHO M3y4uTh MaTEpHal IO TEME COOTBETCTBYIOLIETO pa3jea.
[TonoGpats moaxoxasmue hopmyisl s pereHus 3aaad. [ pagpukn BAX cTponuTh Ha MUJUTUMET-
poBoii 6ymare, mu60, UCONB3ys MporpaMMHubie poayKTel. PI'P odopmisiercs Ha dpopmare A4,
cormacHo PJI 013-2016.

10 Onucanue MaTepuaIbHO-TEXHUYECKOT0 o0ecrieyeHusl, He0OX0AMMOTo IJIsi
ocyliecTBJIeHHs 00pa30BaTeIbHOIO NMpolecca Mo TUCHUILINHE (MO1YJIIO)

10.1 YueOHo-s1200paTOpHOE 000Py10BaAHHE
Ta6muma 6 — [lepedyenp 06opynoBaHus T1ab0paTOpun

HaumenoBanue aynuropuu

(n1aGoparopuu) Hcnons3zyemoe o6opyaoBaHue

Aynutopus

304/3 JlaGopaTopus 3J1eKTPOHUKHU YHuBepcanbHbIe 1abopaTopHble cTeHas! 87-01
«JIya»

10.2 TexHuveckue U IJIEKTPOHHbIE CPeCTBA 00y4YeHU s

JIexIMOHHBIE 3aHATHS

Aynuropuu ISl TEKIIMOHHBIX 3aHATUN YKOMILJICKTOBaHBI MEOEIBbI0 ¥ TEXHUYECKHUMHE CPEJI-
CTBaMH OOYYCHHMS, CIY>KAIIUMHU JIJIs TPE/ICTaBlIeHus ydeOHoW mHpopManuu OONbIION ayauTo-
pun (HaOOpPbI JIEMOHCTPAIMOHHOTO 000pyIOBaHUA (IPOEKTOP, IKpaH, KOMIBIOTEP/HOYTOYK),
y4eOHO-HaTJISAIHbIE TTOCOOUS, TEMATUISCKHE UILTFOCTPALIHH ).

Jis peanuzanuy QUCIUILTAHBI TOATOTOBJICHBI CIISAYIONIUE TPE3CHTALINN:
1. ®wusnueckue 0CHOBBI padOTHI MOJIYIPOBOTHUKOBBIX TPHOOPOB

2. TlonmynpoBOJAHHUKOBBIE TUOIBI

3. Tpan3ucropsl

4. Tupucropsl

5. OnTo’IeKTPOHHBIE TPHOOPHI

JlaGopaTopHble 3aHATHS

Jnst mabopatopHBIX 3aHATHN Hcnonb3dyeTcss ayautopus 304 koprmyc Ne3d, ocHamieHHas
o0opymoBaHueM, YKa3aHHBIM B Ta0II. 8.

CamocrosiTensHas padora.

[Tomemmenust Ui caMOCTOSATENBHON PaOOTHI OCHAIICHBI KOMIBIOTEPHON TEXHUKOM C BO3-
MO>KHOCTBIO MOJKIIOYEHHS K ceTH «HTepHET» U TOCTYIOM K AJIEKTPOHHON MH()OpPMaMOHHO-
oOpazoBatensHOi cpene KHATY:

- ypransHEIN 321 HTh KHAT'Y;
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- KOMIIbIOTEepHBIE Kitacchl (aya. 211 kopmyc Ne 3).

11 HHbIe cBeaeHud

MeTonnquKne PE€KOMEHIAUHA 11O OﬁyquHlO JIMI ¢ OrpaHUY€HHBIMHA BO3MOKHO-
CTSIMH 3/10POBbS H HHBAJIUI0B

OcBoeHHe MUCIUILTUHBI 00YYarOIIUMHUCS C OrPaHMYCHHBIMH BO3MOXKHOCTSIMHU 3/I0POBbS
MOJKET OBITh OPraHU30BAHO KaK COBMECTHO C APYTMMHU OOY4YalOIIMMUCS, TaK U B OTIEIBHBIX
rpynnax. [Ipeamnonaratorcst crieluaibHBIE YCIOBUS AJIS MOTYYCHHUS] 00pa30BaHUs 00yUYarOIIIMHU-
Csl C OrPaHUYEHHBIMHU BO3MOKHOCTSIMH 3/10POBBSL.

[Ipodeccopcko-nienarorndeckuii CocTaB 3HaAKOMHUTCS € MCHXOJIOT0-(hU3UOIOTHUYECKUMHU
OCOOCHHOCTSIMU O0YyYarolIMXcs WHBAIMIOB U JIMIl C OFPAaHUYEHHBIMH BO3MOXHOCTSMHU 3710pO-
BbSI, HHJIMBUyaJbHBIMUA MPOTPAMMaMH PEaOMINTALNA UHBATUIOB (Mpu Hanmmuuu). [lpu HEOO-
XOJIMMOCTH OCYILECTBIISIETCS JOTIOJHUTEIbHAS MOAJIEpKKa MPernoaBaHusl ThIOTOPAMHU, ICHXO-
JIoTaMH, COIIMAILHBIMU paOOTHUKAMU, TIPOIICIIMMHU MTOATOTOBKY aCCHCTEHTaMHU.

B cooTBeTcTBHM ¢ MeTOIMUYECKUMHU peKoMeHnanusasMu Munoopaayku P® (yTB. 8 anpens
2014 r. N AK-44/05BH) B Kypce MpEAIoyiaraeTcsi MCIOJIb30BaTh COLHAIbHO-aKTHUBHBIE M pe-
(i1eKCUBHBIE METOABI 00YUEHHUSI, TEXHOJIOTUN COLIMOKYIBTYPHON peabuIuTaIK C LEeNbI0 0Ka3a-
HUS TIOMOIIM B YCTAHOBIICHUU IMOJTHOIEHHBIX MEXJIMYHOCTHBIX OTHOIICHUHW C JPYTUMHU CTYICH-
TaMu, CO3JaHUH KOM(POPTHOTO MCUXOJIOTMYECKOT0 KJIMMaTa B cTyAeHueckoi rpymnne. [londop u
pa3paboTka yueOHbIX MaTepHalIOB MPOU3BOATCI C YYETOM NPEAOCTaBICHUS MaTepuaia B pas-
JUYHBIX (hopMax: ayAHalbHOM, BHU3YyalbHOW, C HCIOJIb30BAHUEM CHEIHAJIbHBIX TEXHUYECKUX
CpeACTB U MH(POPMAITMOHHBIX CUCTEM.

OcBoenue mucuuIUiMHbl JunamMu ¢ OB3 ocyiiecTBiasieTcss ¢ UCIOJIb30BAHUEM CPENICTB
00y4yeHHs OOIIEro M CIEeUUAIbHOT0 Ha3HaYeHUs (IEPCOHANIBHOTO M KOJUIEKTUBHOTO HCIIOJB30-
BaHMs). MatepruaabHO-TEXHUUECKOe O0eCIiedeHre MpeayCMaTpUBaeT MPUCIIOCOOICHNUE ayIUTO-
puit k Hyxaam aun ¢ OB3.

®opma NpoBeACHUS aTTECTALMK ISl CTYACHTOB-UHBAIM/IOB YCTAHABIMBACTCS C YUETOM
UHIMBUIYAIBHBIX NcuXxopu3ndeckux ocodbennocreil. s crynentoB ¢ OB3 npenycmarpuBaet-
csl JocTymHas (GopMa MpeloCTaBlIeHUs 3aJaHUI OLIEHOYHBIX CPEJCTB, @ UMEHHO:

- B TEUaATHOW WU OJICGKTPOHHOW Qopme (mIst JHIl ¢ HAPYHICHUSMU OIOPHO-
JIBUTATEILHOTO armapara);

* B TIe4aTHOHN (hopMe HITH SICKTPOHHOM (opMe ¢ yBETHMUECHHBIM IIPHUPTOM B KOHTPACTHO-
CTBIO (JUTS JTHI] C HAPYIICHUSIMU CITyXa, PEUH, 3PCHHUA);

- METOJIOM YTEHUSI aCCUCTEHTOM 33/IaHUsI BCIYX (711 JIUL C HAPYLICHUSIMU 3PEHHUS).

CryneHTaM C WHBaJIUJIHOCTHIO YBEITMYHMBACTCS BpPEMsl Ha TMOJATOTOBKY OTBETOB Ha KOH-
TPOJIbHBIE BOMPOCHL. [IJi TakMX CTYIEHTOB MpeaycMaTpuBaeTcs HocTymHas ¢opMa MperocTaB-
JICHWS] OTBETOB HA 3aJIaHUsl, & UMEHHO:

- MICBbMEHHO Ha OyMare Wi HaOOpOM OTBETOB Ha KOMIBIOTEPE (IIJIs1 JIUIl C HAPYIICHHSI-
MU CllyXa, peun);

- BBIOOPOM OTBETa M3 BO3MOKHBIX BapUAaHTOB C MCIOJIb30BAHUEM YCIIYT acCUCTEHTa (st
JIUI] ¢ HAPYIICHUSIMHU OMTOPHO-BUTATEILHOTO allapara);

* YCTHO (17151 JIML C HAPYIIEHUSIMHU 3pEHHS], OOPHO-BUTATEILHOTO alllapara).

[Tpu HEOOXOAUMOCTH /7151 00YUAIOIIKXCS C MHBAJMAHOCTBIO TPOLIEypa OLIEHUBAHUS pe-
3yJIbTaTOB O0yUYEHUSI MOKET MPOBOIUTHCSA B HECKOJIBKO ITAMOB.

14



[Tpunoxenue 1

®OH/JI OLIEHOYHBIX CPEJICTB!
nmo JMCHUIIJIMHE

«DJIEKTPOHUKA»
Hanpasnenne moaroToBku 27.03.04 YnupaBneHue B TEXHUYECKUX CUCTEMAX
Hamnpasnennocts (mpoduins) ABTOMAaTH3aIMS U YIPABJICHUE TEXHOIOTHICCKUMHU
poleccaMu
KBanmudukarus BeITyCKHUKA bakanasp
I'ox Hayama MOATOTOBKHA 2021
(no yuebHomy niamy)
®dopma 00yueHus OuHas
TexHomorust 00yueHus MPAOUYUOHHAS
Kypc Cemectp TpynoemkocTsb, 3.€.
2 3 4
Bua npomexyTo4HOM arrecTanuu ObecneunBaroliee NoapasieieHue
«IK3amen» Kadgheopa «Ilpomvluinennas 2n1ekmpoHuxay

' B JaHHOM MPUIIOKEHHUH TIPE/ICTABIICHBI THIIOBBIE OIIEHOYHbIE CPEACTBA. [TOTHBINA KOMIUICKT
OLICHOYHBIX CPE/ICTB, BKIIIOUYAIOLINII BCe BApUAHTHI 3aJaHUH (TeCTOB, KOHTPOJIbHBIX paboT U 1Ip.),

IpeUiaraéMbIx 00y4aroeMycsi, XpaHUTCs Ha Kadenpe B OyMa)kHOM U 3JIEKTPOHHOM BHJIE.
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1 IlepeuyeHb MIAHHPYEMBIX Pe3yIbTATOB 00y4eHHUs 10 AU CHMILIMHE (MOAYJIIO0),
COOTHECEHHBIX € IJIAHUPYEMBIMH pe3yJIbTaTaMH 00pa30BaTe/IbHON NPOrpaMMbI

Ta6mumia 1 — KomneTeHuy u H"HANKATOPHI UX TOCTHIKCHUS

Kox u HaumenoBanue
KOMIICTCHIINN

NHnukaTopbl TOCTHXKEHUS

[Tnanupyemsble pe3ynabTaThl
00y4YeHUs IO TUCITUILINHE

[Tpodeccuonanbubie

IMIK-2 Cnocoben pas-
pabaTeIBaTh CpeiCTBa
aBTOMaTu3alm U MeE-
XaHU3AlUU TEXHOJIO-
TUYECKHX TIPOIECCOB
MEXaHOCOOPOUYHOTO
MIPOU3BOJICTBA

[IK-2.1 3naer cpenactBa aBTOMa-
TH3alMA U MEXaHW3alUMHd TEXHO-

JIOTUYECKHX, MOABEMHO-
TPaHCIOPTHBIX, MOTPY304HO-
pa3rpy304HBIX onepauui

[IK-2.2 VYmeer ompenensitb Hc-
MOJIb30BaTh CPEJICTBA ABTOMATHU-
3allUd U MEXaHU3alluh TEXHOJO-
TUYECKHUX MPOIIECCOB

IIK-2.3 Bmanmeer HaBBIKAMH IIO-
UCKa U BbIOOpa MoJjeneil cpeacTs
aBTOMATH3allMd M MEXaHHW3aLUH
TEXHOJIOTHYECKUX MPOIECCOB

3Hath  (U3MYECKHE  OCHOBHI
(GYHKIIMOHUPOBAHHS DIICKTPOH-
HBIX TPUOOPOB, UX XapaKTepH-
CTHKH, TapaMeTpbl W D3KBHBa-
JICHTHBIE CXEMBI.

YMerb BBIOMpATh THUIBI 3JEK-
TPOHHBIX TPUOOPOB B 3aBHCH-
MOCTH OT OCOOEHHOCTEH HX
PUMEHCHHS.

BrasieTp HaBbIKaM# pa3paboOTKH
MNPUHIUIIHAIBHBIX CXCM C HC-
IOJIb30BaHHEM MOJYIIPOBOIHU-
KOBBIX IPHOOPOB.

Tabnuna 2 — [Macopt ¢oHIa OLIEHOYHBIX CPENICTB

KonTposnpyembie ®opmupyemas | HammenoBanue
pasaeibl (TeMbl) KOMIIETEHIIM ST OLICHOYHOI'0 IToxa3zaTeu oneHKH
AUCIHUTLINHBI cpe/cTBa
Paznen 1-5 [1K-2 3ammura abopa- | ApryMEHTHPOBAaHHOCTh
TOPHBIX PadoT OTBETOB
Pasznen 1-5 [1K-2 Tect [TpaBUITBLHOCTH OTBETOB
Paznen 1-5 [1K-2 PI'P IlonHoTa M IPaBUILHOCTH
BBITIOJTHEHUS 3aJaHUS

2 MeTtoanueckne MaTepHAaJibl, ONpe/IeAoIHe MPOLeayPhl OlleHUBAHUS 3HAHUIA,
YMeHH i, HABBIKOB U (MJIM) ONBITA AeSITeJIbHOCTH, XapaKTepu3yIolue npouecc
(¢GopMupoBaHus KOMIIETEHUMH

Mertonuueckue mMaTepuanbl, ONPEACISIONINEe MPOLEAYypbl OLICHUBAHUS 3HAHUMN, YMEHHIA,
HABBIKOB U (MJIM) OIBITA ACATEILHOCTH, MPEACTABICHBI B BUJIE TEXHOJIOTUIECKON KapThI JUCIIH-

wHe (Tabnuma 3).

Tabmmia 3 — TexHoyornueckas Kapra

Ilpomesrcymounas ammecmavyus 6 ghopme «IK3ameny»

HaumenoBanme Cpoxku HIkana
Kpurepun
OLIEHOYHOT0 | BbINOJIHE- OlleHH-
OLlCHUBAHMS
CpeacTBa HUS BaHUsl
3 cemectp

1 | JlaGoparopuas
pabora 1

B TCUCHHE
ceMecTpa

5 6aiutoB

5 Ga/IoB — CTYJEHT MOKa3all OTJIMYHbIE
HABBIKM MIPUMEHEHHUS TOJYYCHHBIX 3Ha-
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HaunmenoBanue Cpokn HIkana K
OILIEHOYHOT0 | BbINOJIHE- OlleHH- puTepuu
OlleHUBAHUS
cpencTBa HHA BaHusl
2 JlaGopatopHas BTEUCHUE | oo n HUW U yMEHUU MpH peueHuu mnpodec-
pabora 2 ceMecTpa CHOHAJBbHBIX 3a/a4 B paMKaX YCBOCHHO-
3 | JlabopatopHas | B TeueHHE 5 6ammos | T° yueOHOro Marepuara.
pabora 3 ceMecTpa 4 Oamia — CTyIEHT TOKa3aJl XOpOIIue
4 | JlaboparopHas B TEUCHUE | o HaBBIKM IIPUMEHEHHS NOJYYCHHBIX 3Ha-
pabota 4 cemecTpa OB | bytii u YMEHUH TpU peuieHuu mpodec-
S | JlaboparopHas B TEUCHUE | o CHOHAJIBHBIX 33/1a4 B paMKax YCBOCHHO-
pabora 5 cemecTpa AIOB | 1o yyeGHOro MaTepHaa.
6 | Jlaboparophas | B TeueHme 56 3 Oamra — CTYIEHT IOKasal yjoBIIe-
pabota 6 ceMecTpa allIOB | 1popuTeNbHOE  BNAJCHHE — HABBIKAME
7 _Ha60paT0pHa;I B TEUcHUE 56 IMPUMCHCHUA TIOJTYUCHHBIX 3HaHUHd WU
pa6orta 7 cemecTpa alllOB | ymMenuii npy pemieHuy mpodecchoHalb-
8 | JlaGoparopHas | B TeucHue HBIX 3aJ]a4 B paMKax YCBOEHHOIO yuel-
pabora 8 ceMecTpa HOr'o MaTcpHuaja.
2 Oana — CTyJEHT MPOJEMOHCTPUPOBAII
5 0aoB | HEIOCTATOYHBIM  YpPOBEHb  BIIAJCHUS
YMEHMSIMH W HaBBIKAMHU TPU PELICHUH
npodecCHOHANBHBIX 3a7ad B paMKax
YCBOEHHOT'O Y4eOHOI0 MarepHara.
9 Tect B TeueHue | 5O0ammoB |5 6amnoB — 91-100 % mpaBUIIBHBIX OT-
1o paszeny | ceMecTpa BETOB — BBICOKMI YPOBEHb 3HAHUM;
10 | Tecr B TeueHue | 5 6amioB 4 6annos — 71-90 % npaBUILHBIX OTBe-
1o pazjeny 2 ceMecTpa TOB — JOCTaTOYHO BBICOKMH YPOBEHb
11 | Tecr B TeueHue | 506amwioB | 3HAHUIA;
1o pazaeny 3 cemecTpa 3 6amnoB — 61-70 % mpaBWIBHBIX OTBE-
12 | Tect B TeyeHue | 5 6ayuioB TOB — CPEJIHUI YPOBEHb 3HAHUM;
10 paszgeny 4 cemecTpa 2 6amnoB — 51-60 % npaBUIBHBIX OTBE-
13 | Tecr B TeueHne |5 6amioB | TOB — HU3KHI yPOBCHb 3HAHMIA,
1o pazzeny 5 ceMectpa 0 6amios — 0-50 % NpaBUITbHBIX OTBE-
TOB — OYE€Hb HU3KUH YPOBEHb 3HAHUI
14 | «PI'P» B TeueHue | 35 6aymmoB | 35 GamioB — CTYOEHT IMOKa3all OTIHY-
cemecTpa HBIC HABBIKM TPUMEHCHHUS TOJyYCHHBIX
3HAaHUW M yMEHUU TpU pPEHIeHUH Mpo-
(eccnoHaMBHBIX 337]a4 B PaMKax YCBO-
€HHOT0 Y4eOHOIro Marepuarna.
20 GayIoB — CTYJEHT MOKa3ajl XOPOIUTHe
HABBIKM MPUMEHEHHUS MOJYYCHHBIX 3Ha-
HUM M yMEHUH IpU pemeHuu mpodec-
CHOHAJIBHBIX 33714 B paMKaxX yCBOCHHO-
ro yu4eOHOro Marepuara.
10 G6amn — CTyIeHT TTOKa3all yI0BJIETBO-
pUTENIbHOE BJaJICHHUE HABBIKAMH TIpPH-
MEHEHHUSI TOJYYEHHBIX 3HAaHUU M yMe-
HUH MPU pelIeHUU MPOPECCHOHATBHBIX
3aJa4 B paMKaX YCBOCHHOI'O y4ueOHOTro
MarepHaa.
0 GamioB — CTyIEHT NMPOJEMOHCTPHUPO-
BaJl HEJIOCTATOYHBIN YpOBEHb BIIAJCHUS
YMEHMSIMH W HaBBIKAMHU TPU PELICHUU
npodecCHOHANBHBIX 3a7lad B paMKax
YCBOEHHOT'0 Y4eOHOI0 MaTepHaa.
Texymuit KOHTPOJIb: - 100 6annos -
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HaumenoBanue | Cpokn IIxkana
Kpurepun
OILIEHOYHOT0 | BbINOJIHE- OlleHH-
OlleHUBAHUS
cpeacTBa HHA BaHusl
DK3aMeH: - 50 6amioB -
HUTOTI'O: - 150 6annos -

Kpurtepuu onieHKH pe3y1bTaToB 00y4eHHs MO AUCHHUILINHE:

0 — 64 % OT MakCHMaJILHO BO3MOKHOU CYMMBI 0aJJIOB — «HEYAOBJIETBOPUTEIBHO» (HEHO-
CTaTOYHBIN YPOBEHb ISl IPOMEKYTOUHOMN aTTeCTAllMU MO JUCLUILIUHE);

65 — 74 % oT MakCUMaJIbHO BO3MOXHOU CyMMBbI 0alIOB — «YyIOBJIETBOPUTEIHHOY (TIOPOTO-
BBl (MUHUMAaJbHBIN) YPOBEHB);

75 — 84 % oT MaKCUMaJIbHO BO3MOXHON CYMMBI 0aJJIOB — «XOPOILOY» (CPeIHUIN YPOBEHbD);
85 — 100 % ot MakcuMaiabHO BO3MOKHOI CyMMBI 0AJIOB — «OTJIMYHOY» (BBICOKUHN (MaKCH-
MaJIbHBII) YPOBEHB)

3 TumnoBble KOHTPOJIbHBIE 32JaHUS MJIH HHbIE MaTepHAJIbI, He00X0MMBbIe 115
OLIeHKH 3HAHMi, yMeHMii, HABBIKOB U (WJIM) ONBITA AeATeJIbHOCTH,
XapakTepusywomue npouecc ¢opMHPOBAHUS KOMIETEHIHI B X0/1e OCBOEHMS
o0pa3oBaTeIbHOM NPOrPpaMMBbl

3.1 3aganus 1Js TEKyLIero KOHTPOJIS yCIeBaeMOCTH

3.1.1 3aganus 1A 1a060PaTOPHBIX padoT

JlaGopatopnas pabota Ne 1 (peanmuzyercs B popMe NMPaKTHUECKOW MOATOTOBKN) - Mcce-
006aHUe BLINPAMUMENbHBIX NOJYNPOBOOHUKOBLIX OUOO08

1) O6BbsicHUTE BHIIPSAMIISIFOIIEE ICHCTBHE p-N-TIepexo/ia.

2) CpaBuute BAX p-n-niepexojia v peasbHOI0 BBIIPSIMUTEILHOTO JHO/A.

3) Uem paznnyarorcs BAX repMaHueBbIX U KDEMHUEBBIX JIUOIOB?

4) BnusiHue TeMIiepaTypsl M KOHIIEHTparuu npumeceid Ha BAX auona.

5) KakoBbl OCHOBHBIE 00JIaCTH TPUMEHEHUS THOI0B?

6) HazoBuTe OCHOBHBIC TapaMETPhI MOIYITPOBOTHUKOBBIX THOIOB.

Jlaboparopnast paborta Ne 2 (peanuzyercs B (hopMe MpaKTUUECKON MOJATOTOBKH) - Mccie-
008aHue noIYNPo8OOHUKOBLIX CMAOUTUMPOHO8

1) HazoBuTe OCHOBHBIE BHIBI MPOOOEB P-N-TIEPEXOI0B.

2) Pacckaxure; kakue Gpu3HYecKre MPOLECcChl ONPEACIIOT (OPMY XapaKTEPUCTUKH CTa-
OMJTUTPOHA Ha Pa3HBIX yYacTKax.

3) OT yero 3aBUCHT HaIPsHKEHUE MTPO0O0s?

4) Kak HaiiTi TeMrepaTypHbIii KOG GHUIMEHT HanpsuKeHus cradunusamnun? Kakoi 3Hak
OH UMeEET JJISl pa3HbIX BHJIOB NP000si?

5) [IpuBectu cxemMy BKIIFOUCHHUS CTAOUITUTPOHA.

Jlabopartopnast pabota Ne 3 (peanusyercs B hopMe MPaKTUISCKOM MOATOTOBKM) - HMccre-
006aHuUe cMamuyeckux XapaKkmepucmux u Qusuieckux napamempos MaioMoujHo20 OUnOIAPHO-
20 mpanzucmopa ¢ O3

1) OOBsicHUTE YCTPOICTBO U MPHHIKII ACHCTBUS TPAH3UCTOPA.

2) IlpuBenute KapTHHY paclpelelcHUs] HEOCHOBHBIX HOCHTEJIeH B 0a3ze TpaH3UCTOpa B
3aBHCUMOCTH OT peXHUMa paboTHI.

3) HazoBuTe cocTaBisIoNIe TOKOB AIEKTPOIAOB TPAH3HCTOPA.

4) HazoBuTe cTaTHYECKUE MTapaMeTpbl TPAH3UCTOPA, OOBSICHUTE UX (PU3MYECKUN CMBICI.

5) Haueptuth cxemy BKIItoueHus TpaHsuctopa ¢ OD

6) OOBSICHUTH YCUIIUTENbHBIE CBOMCTBA TPAH3UCTOPA, BKIIOUEHHOT'O I10 CXeMe € O0IIUM
SMUTTEPOM.

7) Uzo0paszure BAX tpan3ucropa aist cxembl ¢ O3, 00bSICHUTE UX.
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Jlaboparopnast pabota Ne 4 (peanuzyetcs B hopMe MPaKTUISCKOM TOATOTOBKM) - HMccre-
008aHUe CIMAMUYECKUX XAPAKMEPUCMUK U DUULeCKUX Napamempos MaioOMOuWHO20 OUNONIAPHO-
20 mpauzucmopa ¢ Ob

1) Haueptuthb cxemy BKiItoYeHus Tpanzuctopa ¢ Ob

2) Nzob6pasure BAX tpansucropa mist cxem ¢ Ob 00bscHHUTE UX.

3) OOBSICHUTH YCHIIUTENIbHBIE CBOWCTBA TPAH3UCTOPA, BKIIIOUEHHOT'O 110 CXeMe ¢ 001ei
6a3oii.

4) Kakue CyIIecTBYIOT CUCTEMbl MAJIOCUTHAJIBHBIX MMAPaMETPOB U B YeM MPEUMYIIICCTBA
cucremsl h - mapameTpoB?

5) Kak BBITJISUT SKBUBAJICHTHAS CXeMa TpaH3UCTOpa B cucteMe h - mapaMeTpoBs?

6) O0BsICHUTE BIUSHHUE TEMIIEPATYphl Ha paboTy TpaH3ucTopa B cxemax ¢ Ob u OD.

Jlabopartopnast pabota Ne 5 - Hccredosarnue nonegoeo mpaunzucmopa
1) Onpenenenre MONEBbIX TPAH3UCTOPOB, UX OTJIMYHE OT OUITOJISIPHBIX
2) YCTpoMCTBO M MPUHIIUTI JEHCTBUS TIOJIEBOTO TPAH3UCTOPA C YIPABISIIONUM P — N- T1e-
PEXOIOM.
3) [ToneBoii TpaH3UCTOP C YNPABISAIOMKAM P — N — IIEPEX0/IOM, €Tr0 OCHOBHBIE XapaKTepH-
CTUKH U MMapaMETPHI.
4) YCTpo#CTBO M MPUHIIMI IEHCTBHS TIOJIEBOTO TPAH3UCTOPA C
M30JIMPOBAHHBIM 3aTBOPOM U BCTPOCHHBIM KaHAJIOM, €r0 XapaKTEPUCTUKU
5) YcTpoiCTBO M MPUHIIUIT JEHCTBUS ITOJIEBOTO TPAH3UCTOPA C
M30JMPOBAHHBIM 3aTBOPOM U MHIYLIMPOBAHHBIM KAHAJIOM. €70 XapaKTEePUCTUKHU
6) DKBUBAJICHTHAs CX€Ma 3aMEIICHUS MTOJICBOTO TPAH3UCTOPa

Jlaboparopnast pabota Ne 6 (peanusyercs B (hopMe MpaKTUUECKON MOJTOTOBKH) - Mccie-
0o6anue mupucmopa

1) HazoBuTEe OCHOBHBIEC THITBI THPUCTOPOB M OOBSICHUTE MPHUHIINI UX JCHCTBHSI.

2) KakoBbI OCHOBHBIE ITapaMeTpbl THPHCTOPOB?

3) [lepeurcnuTh U MOSCHUTH CIIOCOOBI IIEPEBOA THPUCTOPA U3 3aKPBHITOTO COCTOSHUS B
OTKPBITOE

4) Tlepe4ncnuTh ¥ OOBSICHUTH XapaKTEPU3YIOIIUE U TPEeIbHO-I0ITyCTHMBIC TapaMeTpPhI
TUPUCTOPOB MO IEMH aHOA

5) PaccmoTpuTe BONBT-aMIEpPHBIE XapaKTEPUCTUKH THPHUCTOpPA C TOYKH 3peHHs pusnye-
CKHUX IMPOIIECCOB, MPOTEKAIOIINX B CTPYKTYpe TUMA N-p-N-p?

6) B uem cocTosT mpenMymiecTBa TAPHCTOPA Mepel THHUCTOPOM

7) KakoBbI KOHCTPYKTUBHBIE OCOOCHHOCTH THPHCTOPOB?

JlaGopatopHas pabota Ne 7 - Hccnedosanue nonynpogooHUKo8bIX poOmonpuemMHuKo8
1) OO6BsicauTe, 9TO Takoe (GOTOMPOBOAUMOCTD
2) ¢dororanpBannueckuii 3 eKT.
3) dotommon: GOTOAMOIHBII PEKHUM, XAPAKTEPUCTUKH, TApaMETPHI.
4) ®dotoauona: GOTOraIbBAHUYCCKHI PEKUM, XapaKTEPUCTHUKH, TAPAMETPhI
5) ®oToTpaH3UCTOP MPUHIIMIT ACHCTBUS, XapaKTEPUCTHKH, ITAPAMETPHI

JlaGopatopHas padota Ne 8 - Hccredosanue OuoOHbIX U MpaH3UCMOPHbIX ONMPOHOE
1) [MosynpoOBOIHUKOBBIC U3TyYaTEIH: YCTPOWCTBO, MIPUHITKIT ACHCTBUS, XapaKTCPHUCTHKH
U TIapaMeTpPhI
2) CpoiicTBa 1 00J1aCTH TPUMEHEHHUSI TUOAHBIX ONITPOHOB
3) OnTpoHbl, UX Pa3HOBUIHOCTH.
4) TlpuHnmm nercTBHsI, BXOJHBIC U BBIXOIHBIC TTAPAMETPHI ONTOIAp.
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5) TpeGoBanus, NpeaAbSABIsIEMbIe K JIEMEHTAM ONTPOHA: U3ITy4aTesto, ONTHYeC- KO-
My KaHally, GOTOIPUEMHHUKY.

3.1.2 PacueTHo-rpaduyeckas padora

Tema: «Pacuer napameTrpoB pP-n nepexona 1 BAX noaynpoBogHUKOBOTO 1101, BIUSHHUE
temnepaTtypsl Ha BAX ».

Bapuantel Ha PI'P BeimaeT npenonaBaresns.

3agaua 1. OnpenenuTs BEICOTY NOTEHIMAIBLHOTO Oapsepa ¢, ,,BO3HUKAIOLIETO IPpHU 00pa-

30BaHUU UACAIBHOTO 3JIEKTPOHHO-IBIPOYHOTO MEPEX0/1a B COCTOSIHUU PABHOBECHSI.

3amaua 2. OmnpenenuTs MUPHUHY AJICKTPOHHO-IBIPOYHOTO Mepexoaa Og M pa3sMepbl
00€IHEHHBIX CII0EB p- U N- obnactei (8,0 , Ono) B COCTOSIHUM PaBHOBECHSL.

3amaua 3. OmpenenuTb BBICOTY NOTEHIIMAIBHOTO Oaphepa, MIHUPUHY DICKTPOHHO-
JBIPOYHOIO Iepexoaa 6 U pa3Mepbl 00EHEHHBIX CIIOEB p- U N- obnactelt ( 8, , On ) MpH Mojaue
Ha nepexoJ] BHenIHero Hanpsokenus: U.

3amaua 4. Paccuurars OaprepHyto Cg EMKOCTB Mepexo/ia Mpu BHENTHEM HamnpspkeHun U.

3agada 5

1) laTh XapaKTEepPUCTUKY AHOJA.

2) Beinucars U3 ClipaBOYHHKA OCHOBHBIE TAPAMETPHI:

Unp = nipu [mpmax =
I obp = npu UoGp. max =
Pcp = t max =

3) Iloctpouts (Ha MHUIUIUMETPOBKE) BOJIBT-aMIIEpHYIO XapakTepucTuky (BAX) nuona
s remneparypsl t=25 C s 3a1aHHOTO JIM0/1a.

ITpu noctpoennu BAX mpsiMbie U 0OpaTHBIE BETBU XapaKTEPUCTUK PACIIOIIOKUThH B Of-
HOM CHCTEME KOOpAMHAT.

4) Ilo BonbT-aMIIEpHON XapaKTEPUCTUKE ONPEAETUTh

CONpOTUBIIEHHE NpsiMOoMY TOKY (Rnp) npu Hanpskenun Uy, Ha iuHeliHOM ydacTke BAX
U CONPOTHUBIICHUE 00paTHOMY TOKY (R0Op) mpu oOpaTHOM HaIpsHKEHUH

5) AuddepeHnmanbable CONPOTHBIEHUS (Tg) U KPYTH3HY (S) npsimoit BetBu BAX mis
HanpsoKeHus Uy,

3.2 3agaHus 1Jisl IPOMEKYTOYHOMN aTTecTAlUH

KoHTpoJibHBIE BONIPOCHI K IK3aMEHY

1. CoOcTBeHHBIC U TIPUMECHBIC MTOTYITPOBOIHUKH, HX TIPOBOAUMOCTb.

2. [peiid n nuddysus Hocureneii 3apsia.

3. OO0pazoBanue p-n-nepexonaa. [lepexo B paBHOBECHOM COCTOSTHHH

4. Tlporuecchl B P-N-miepexo/ie MpH Mogaye BHEIIHETO HANpsHKEHUSI.

5. BonbT-amnepnas xapaktepuctuka (BAX) p-n-mepexoma. IIpo6oii mepexona. Bumbl
npo6osi.

6. Pa3HOBHIHOCTH TMOJYIPOBOJHHKOBBIX NHOAOB. [IpWHIMIT NEHCTBHS, OCHOBHBIE Tapa-
METPBI U XapaKTEPUCTUKHU BBITPSIMUTENBHBIX IUOJIOB U CTAOMIIUTPOHOB.

7. Emxoctu p-n-mepexona. Bapukan

8. bunonsapusie Tpanzuctopsl (bT): ycTpoicTBO, MPUHIMIT IEUCTBUS, PEKUMBI PaOOTHI.

9. Cxewms! BkitoueHus: BT, OCHOBHBIE CTaTHYECKUE XapAKTEPUCTHKH M TIapaMETPhI B CXe-

Me ¢ oomuM amuTTepom (0I),

10. ocHOBHBIE CTaTHYECKHE XaPAKTEPUCTUKH U MapaMETPhl B CXEME C OOIIUM SMHUTTEPOM
(OB),

11. BnusHHME TEeMMEpaTyphl Ha CTATUYCCKUE XapPAKTEPUCTUKHA OUTIOJSIPHOTO TPAH3UCTOPA .

12. bunonsipHble  TPaH3UCTOPBI KaK JIMHEHHBIA 4YeThipexmontocHuk. Cucrema h-
nmapaMeTpoB, cXxeMa 3aMeIeHHs TpaH3ucTopa B h-mapamerpax. Omnpenenenue h-

IapaMeTPoB 10 XapaKTEPUCTUKAM TPaH3UCTOpa.
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13. IloneBble TPaH3UCTOPHI C YIPABISAIOMIKUM P-N-TIEPEXOIOM: YCTPOMCTBO, MPUHLIUN JIeH-
CTBUS, OCHOBHBIE XapaKTEPUCTHKH, NTapaMeTPhl, CXeMa 3aMEIIECHUs, BIUSHUE TEeMIIe-
paTypal.

14. TloneBbie TpaH3UCTOPHI ¢ M30JUPOBaHHBIM 3aTBOpoM (MJIII-TpaH3ucTOpHI): YCTpOA-
CTBO, IIPUHIUI ACUCTBUA U XapakTepucTuku M/III-TpaH3ucTOpOB ¢ MHAYLIUPOBAHHBIM
Y BCTPOCHHBIM KaHAJIOM.

15. Tupucropsl: yCTpOWCTBO, MPUHIUI ACHCTBHS, XapaKTEPUCTHKH, ITAPAMETPHI, CIIOCOObI
BBIKJTIOYCHHS.

16. CuMucCTOpBI: YCTPONUCTBO, MPUHIIUI ICUCTBUS, XapaKTEPHUCTUKHI

17. Ceroauoapl: yCTpONCTBO, IPUHILIMII JEHCTBUS, XapaKTEPUCTUKN
18. momynpoBoAHUKOBBIE (HOTOAIEKTPUUECKHIE TPUOOPHI.
19. OnrtpoHsIl. yCTpOCTBO, MPUHLUT AEHCTBUSA, XapaKTEPUCTUKU

TunoBble JK3aMeHALIMOHHBIE 32124
1. OOpaTHbIil TOK HACHIIIEHUS UeaabHOTO repmanueBoro nuoaa mpu 7' = 300 K cocras-
aseT |, =30 MKA. HaiiTu conpoTuBiIeHHE JHO/a IOCTOSIHHOMY TOKY R 1 auddepeHunaibsHoe

CONPOTUBJICHUE Iyygy TIPH HPIMOM U 00paTHOM HampspKeHusx, paBHbIx 0,2 B.

2. OOGparHblii Tok HacklmeHus P-n-nepexona |, =1 MkA npu T = 300 K. Onpenenuts

COIIPOTHUBIIEHUE TIEPEX0a MOCTOSHHOMY TOKY U auddepeHnnanbHoe CopoTHBICHHE TIepexoa
MIPH TIPSIMOM M OOPAaTHOM HaIpsKEHUSX, paBHBIX 150 MB.
3. OOpaTHbBIil TOK HaCHILEHUS UAeaTbHOrO P-N-mepexona npu temmneparype 7 = 300 K

paBeH 2 10" A. Haiitu: a) TOK, TeKYIIH NpH NpssMoM HampspkeHud, pasHoM 0,1 B; 6) comnpo-
TUBJIEHUE JUO0JA OCTOSIHHOMY TOKY M JU(depeHaIbHOe CONPOTUBICHNUE MPHU MPSIMOM U 00-
paTHOM HalpspKEHHUAX, paBHbIX 0,3 B.

4. P-n-nepexon umeet npsimoit Tok 0,8 A mipu npsimom Hanpspkenuu 0,3 B u temneparype
okpyxatomient cpeast 7' = 35° C. Onpexnenutsb: a) oOpaTHBIA TOK HacklmeHus; 0) nuddepeHu-
aJTbHOE COMPOTHBIICHHE Tepexoia mpH npssmoM Hampsbkenuu 0,2 B; B) auddepennmansaoe co-
NPOTHBIICHHE NIEpeXoa Ipu o0paTHOM HanpsbkeHuu 1 B.

5. OG6parnslii Tok Hackimenus |y p-n-nepexona npu 7' = 300 K paBen 10712 A. IIpu mo-

BBIIIEHUHU TeMriepaTypsl Ha 75 ° C oOpaTHBIA TOK HACHIEHHS YBEITHMYUICS B 10° pa3. Onpene-
JIUTH HANPSDKEHHUE HA NIEPEX0/Ie IPU KOMHATHOW U TIOBBIIIEHHON TEMIIEpAType, €CIIH NMPSAMOM TOK
yepe3 Hero | = 5 MA.

6. Uzob6pasure BAX maeanpHOTO P-N-mepexoza. 371ech K€ HaYEPTUTE PEabHYIO0 Xapak-
TEPUCTHKY AM0/a U OOBSICHUTE pasIuyMsl MEXIY STHUMH ABYMs KpUBbIMU. Beruncnure nudde-

PCHIHATBHBIC COMPOTHBICHHUS [y, p-N-TIEPEXO/A IIPH TOKE 1=0,01; 0,05; 0,1; 1,0; 2,0; 5,0 u
10,0 MA. Temneparypa T = 300 K, o6partHblii Tok Haceimenus |y = IMkA. OcHOBBIBasCh Ha IO-
JIy4CHHBIX 3HAYCHHSX CONPOTHBICHUS [y, TPU PasIM4HBIX TOKaX |, o0cynuTe BO3MOKHOCTH

MIPaKTUYECKOr0 UCIOIb30BAHMS IHO/IA KAK 3JIEMEHTA C YIPABIISIEMON POBOANMOCTHIO.

7. Jluoppl, CMEILEHHBIE B 0OPaTHOM HaNpaBJICHUH, YAaCTO MCIOJB3YIOT B KAUEeCTBE Iepe-
MEHHBIX KOHJICHCATOpOB. Brruncnure, Kak yMeHbIIaeTcs OapbepHas eMKOCTh JHOAA C PE3KHM
NEPEXO0JI0M MPU YBEJIMYEHUN MOJYJISA HAlpsDKEHUs cMenleHuss Ha 1 B, ecim u3BecTHO, 4TO npH

U=5B, C6ap =20 nd.
8. ¥V momynpoBOJHUKOBOTO JH0J]1a RHp =25 Owm; R06p = 2,5 MOwm; C = 120 n®. Ompe-
JICITUTh: a) Ha KaKOHW 4aCTOTe eMKOCTHOE COMPOTHUBJICHHE CTAHET PABHO R06p U BCJIEACTBUE 3TO-

r'o MPOU30UIET 3aMETHOE YBEIHUEHUE 00paTHOTO TOKa (HO OH Bce emie Oyaer MaibiM); 0) Ha Ka-
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KO 4aCTOTe EMKOCTHOE CONPOTHBICHHE CTAHET PAaBHO Ry, 1 Ipousoiiier peskoe yXyuueHne

BBITIPSMIISIFOLIETO ICUCTBUS TUOIA.

9. T'epmanueBBIl P-N-TIEpeX0]] UMEET OOpPaTHBIM TOK HACHIMICHHUS 5 MKA, a KpEMHHUEBBIN
MEPEeX0/l TAKUX KE Pa3MEPOB UMEET OOPATHBIN TOK HACKHIIICHUS 10" A. Beraucuts 1 CpPaBHUTH
npsiMble HanpspkeHus Ha nepexoaax npu 7' = 325 K u Toke 0,2 A. ConpotuBieHremM 0asbl mpe-
HeOpeyb.
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