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1 OOume mooKeHus

PaGouas nmporpamma u (HOH OLIEHOYHBIX CPEACTB AUCIHUILTUHBI « DIEKTPOHHUKAY COCTAB-
JICHbl B COOTBETCTBHM C TPeOOBaHUAMHU (PelepalibHOrO TOCyIapCTBEHHOIO0 00pa30BaTEIbHOIO
CTaHJapTa, YTBEPXKIACHHOTO MpUKazoM MuHucTepcTBa 00pa3oBaHus U Hayku Poccuiickoit ®e-
neparuu Ne 144 ot 28¢eprisa 2018, u ocHOBHOUM mpodeccroHabHONH 00pa30BaTEIbHOM MPO-
rpaMMBbI MOJITOTOBKH «QNEKTPOCHAOKEHUEHTIO HaIPaBJICHUIO MOJITOTOB-
kn13.03.02«DnekTposHepreTuka 1 dJAEKTPOTEXHUKAY.

[TpakTHdeckas MOArOTOBKA PEaIM3yeTCsl Ha OCHOBE:

- IIpodeccuonanpusbiii cranmapt 20.032 «PABOTHHUK I10 OBCJIY> XUBAHUIO OBO-
PYJIOBAHMS TIOJACTAHLIMM DSJEKTPUUYECKMX CETEM». OGo6umieHHas TpyIoBas
byuknus: 1 MHXeHepHO-TEeXHUYECKOE COMPOBOXKICHUE IESATENbHOCTH MO TEXHUYECKOMY 00-
CIIY’)KHBaHHUIO U PEMOHTY 000pYyIOBaHUS TTOICTAHIIHA.

H3-4 Mertoauku ompezeneHus: mapaMeTpoB TEXHUYECKOTO COCTOSHUSL 000pyA0BaHUs U
€r0 OICHKH.

3anaun ®opMHUpPOBAHUE TEOPETUYECKUX 3HAHUM IMPUHLMIIOB PAabOTHl COBPEMEHHBIX

AUCIUIIINHBL MOJIYTIPOBOJTHUKOBBIX NPUOOPOB, UX OCHOBHBIX CBOMCTB M XapaKTEPUCTHK;
IPUOOpPETEHUE HABBIKOB UX MCIIOJIb30BAHMSL.

OcHoBHBIE dusnueckue OCHOBBI pabOTHl NOIYIPOBOJIHUKOBBIX MPUOOPOB; MOIYIIPOBO/I-

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

JUCLHUIIIUHBI

2 IlepeyeHb NJIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUs MO JUCHUIIMHE (MOY.T10),
COOTHECEHHBIX C HHIMKATOPAMH JOCTH/KEHHS] KOMIIeTeHIUH

[Tpouecc m3ydeHHs NUCHUIUIMHBI «DJIEKTPOHUKa» HalpaBlieH Ha (OpMHpOBaHHE Clie-
nayrouux komnereHuid B coorsercTBUM ¢ @PI'OC BO 1 ocHOBHOM 00pa3oBaTebHOM Mporpam-
Mol (Tabmuna 1):

Tabnuna 1 — KomneTeHIMKY U MHIUKATOPBI UX JTIOCTUKEHUS

KOI[ N HAUMCHOBAHHC

I/IHI[I/IKaTOpLI JAOCTHIKCHUA

[Tnanupyemble pe3yabTaThl

KOMIIETEHINH 00y4YeHHS IO TUCIUTUTHE
[TpodeccronanbHbIe
OIIK-2 Cnoco6en | OIIK-2.1 3naer ¢yHmamenrtanb- | 3nams  (HUHYECKHE  OCHOBBI
IOPUMEHSTh COOTBET- | Hble 3aKOHBI IPUPOJABI, OCHOBHBIE | (DYHKIIMOHUPOBAHUS DJIEKTPOH-
CTBYIOIIMNA  (QU3HKO- | (pU3HUECKHEe M MaTeMaTUYeCKUE | HbIX NMPUOOPOB, MX XapaKTepu-

MaTeMaTHYecKui arm-
nmapar, MCETOAbI aHa-
Jau3a U MOJETUpOBa-
HUS, TEOPETHUYECKOTO
U DKCHEPUMEHTAJb-
HOTO  WCCJIEIOBAHMUS
OpU  pEUIeHUd Tpo-
(deccroHaIbHBIX  3a-
a4

3aKOHBI

OIIK-2.2 YmMeer npumeHsTh (u-
3UYECKHE 3aKOHBl U MaTeMaTH4e-
CKH€ METOJbI JJI PEeLIeHUs 3a/1a4
TEOPETUYECKOI0 M TMPUKIATHOIO
xXapakrepa

OIIK-2.3 Brageer HaBbIKaMU HC-
MOJIb30BAHUS 3HAHUW (QU3UKU U
MaTEMaTUKHU NIPU PEIIECHUN IMpaK-
TUYECKUX 3a/1a4

CTHKH, MapaMeTpbl U SKBHBa-
JICHTHBIE CXEMBI.

Ymems BHIOMpaTH THIBI 3JEK-
TPOHHBIX NPUOOPOB B 3aBHUCH-
MOCTH OT OCOOEHHOCTEH HX
PUMEHECHHSI.

Bnademv wnaBblkamMu pazpaloT-
KA TIPUHIUAMUAIGHBIX CXEM C
UCIIOJIb30BAaHUEM  TOJIYTIPOBOJI-
HUKOBBIX TPUOOPOB.

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

Jucnummaa « DNEKTpOHUKa»u3ydaeTcs Ha 2 Kypce B 4ceMecTpe.
JucruruinHa BXOIUT B cocTaB Omoka 1 «/lucuumimuebl (MOIYNTH)» W OTHOCUTCS

«0a30BOI1 yacTU.
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Jlnist OCBOCHHUS JUCUUIUIMHBI HEOOXOAUMBI 3HAHUS, YMEHHUS, HABBIKH, COPMHUPOBAHHBIC B
IIpoLecce U3y4eHus JUCHUIUINH«Dusuka», «Xumusa», «TeopeTnueckre OCHOBBI dJIEKTPOTEXHU-
KI», «IJIEKTPOTEXHUUECKUE MAaTEPUAIbl U JIEMEHTBI EKTPOHHON TEXHUKUY.

3HaHMS, YMEHMS M HaBbIKHM, C(HOPMUPOBAHHBIE [PU HM3YYEHUU JAUCLUIUIMHBI
«ONEeKTpOHUKa»», OyAyT BOCTpeOOBaHbI IPU U3YUYEHUU MOCIEAYIOIUX TUCUUIIUH «Penelinas
3allMTa U aBTOMATUKA CHCTEM 3JICKTPOCHAOXKEHUS», «DNEKTPUUECKUE U IJIEKTPOHHBIE ammapa-
T, «OCHOBBI TPOMBIIUICHHON aBTOMAaTUKU U POOOTOTEXHHUKH.

JucuuiuinHa «OJIeKTPOHUKa» YaCTUYHO peayin3yercs B popMe MpakTUYECKON MOArOTOB-
ku. [IpakTudeckas moAroToBKa OpraHU3yeTcs IyTeM MPOBeAeHUs Ja00paTOPHBIX padoT, BHIOJI-
HEHMs pacyeTHO-Irpadu4ecKoil paboThl.

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

4 O0beM IMCHUIIMHBI (MOAYJIS1) B 3a4eTHBIX eIMHUIAX ¢ YKa3aHHeM KOJIN4YecTBa
aKa/JieMH4YeCKHX YacOB, BbIIeJICHHbIX HA KOHTAKTHYIO padoTy 00y4Yarouuxcs ¢
npenojgasareseM (110 BUIaM Y4eOHbIX 3aHAATHIT) M HA CAMOCTOATEJbHYIO padoTy
00y4arIIHUXCs

O6mas TpyA0eMKOCTh (00beM) NUCUUILUINHBI cocTaBiseT 4 3.e., 144 akaj.uac.
Pacnipenenennie oobeMa AMCUMITIINHBI (MOYJIs) 110 BUAAM Y4€OHBIX 3aHATUN IIPEICTaB-

JIEHO B Tadimue 2.

Tabmuna 2 — O6beM TUCHUIUIMHBI (MOAYJIS) IO BUJIaM y4eOHBIX 3aHSATHIA

Bcero akagemu-

O0beM TUCHUTIINHBI
YeCKHUX 4aCoB

OO61mas TpyA0eMKOCTh TUCIUTUTHHBI 144

KonTakTHas aynuropHasi pa6oTa 00y4alIuxcs ¢ nmpenoaaBaresem (Mo

N 12
BH/JIaM Y4eOHBIX 3aHATHIi), BCEr0

B ToM uncie:

3aHATHA JIEKIMOHHOI0 THIIA (JIEKLIUU U UHbIE YUeOHbIE 3aHITHSI, Ipeay-
cMaTpHBaroIlKe NPEUMYIIECTBEHHYIO Nepenady yuyeOHol nHpopmanuu me- 6
JarOrMYeCKUMHU paOOTHUKAMM )

3aHATHA CEMHUHAPCKOIO TUINA (CEMUHApPBI, TPAKTUUYECKHUE 3aHATHSI, TpaK-
TUKYMBI, 1a00opaTopHbIe pabOoThl, KOJJIOKBHYMBI M MHbIE aHAJIOTUYHBIE 3a- 6
HATUS), B TOM Uncie B (popMe NpaKTUIECKON MOATOTOBKHU:

CamocrosiTe1bHAsA padoTa 00y4alOIIMXCS M KOHTAKTHAsA padoTa, BKIIO-
Yarolas rPynoBble KOHCYJIbTAINH, HHINBUIYATHHYIO padoTy 00yUaro-
LIMXCS C MPENO0IaBaTEIAMU (B TOM UUCIIE NHANBUAYAIbHBIE KOHCYJIBTALUN);

o N . 124
B3aMMOJICIICTBHE B 3JIEKTPOHHOM NH(OpMaLMOHHO-00pa30BaTeNbHOM cpese
BYy3a
[TpomexyTouHasi aTTecTanus 00y4armuxci—«IK3aMeH» 8




5 Copepxanue JMCOMIIMHBI (MOAYJIsA), CTPYKTYPHPOBAHHOE 110 TeMaM

(pa3zesiaM)c yKa3aHHeM OTBEIEHHOT0 HA HUX KOJIHYEeCTBA aKaleMHYeCKUX

4acoB U BUJ0B y4eOHOH padoThI

Ta6muma 3 — CTpykTypa U coJiep>KaHue TUCIUTUIMHBI (MOTYJIS )

HanmenoBanue pas3zneinos, TeM U CO-
JepKaHue MaTrepuaia

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

KonraktHas padora
IIperoiaBaTelisi C 00yJalouMMHCS

Jlexuu

CemuHapckue
(mpakTuueckue
3aHATHUSA)

JlaGopaTopHbie
3aHATHUS

CPC

Pa3znen 1 ®u3nyecKkue 0CHOBBI paﬁoTbI MOJIYIIPOBOAHUKOBBLIX HpHﬁOpOB

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

0,5

Bausinue TemiiepaTypsl U IIUPUHBI
3anpeleHHon 30861 Ha nmponeccel
reHepaLuu.

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

0,25

KoHLeHTpanus 0CHOBHBIX U HEOCHOB-
HBIX HOCUTEJEH 3aps0B, UX 3aBUCH-
MOCTb OT TeMIIepaTypbl. 30HHAs TUa-
rpamMma IMpUMECHOTO MOIYIIPOBOAHU-
Ka.

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

0,5

3aBUCUMOCTH MOABMKHOCTH OT TUIIA
HOCHUTEJEH 3apsia, TEMIIepaTypbl U
MmaTepuana Cs3b ko3 dumrenrta
Jubdy3un 1 NOJBUKHOCTH.

Paspen 2 [loaynpoBogHNKOBBIE THOABI

Tema 2.1Pusnueckre 0CHOBHI 00pa-
30BaHUS 3JIEKTPOHHO-BIPOYHOTO T1e-
pexona. AHanu3 P-n mepexoja B paB-
HOBECHOM M HEPaBHOBECHOM COCTOS-
HHUUN. I/IH)KCKIII/ISI M OKCTPAKIHA HOCH-
TeJIeH 3apsja B p-N-nepexonax.

0,5

CUMMETPHUYHBI 1 HECUMMETPHUYHBIN
p-n nepexon. BiusHue temneparypbl




HanmenoBanue pas3znenos, TeM U CO-
JepKaHue MaTrepuaia

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

KonTaktHas padora

IIperoiaBaTelisi C 00yJalouMMHCS

Jlexkuu

CemuHapckue
(npakTuueckue
3aHATHUSA)

JlaGopaTopHbie
3aHATUS

CPC

Y IIIUPUHBI 3aMPEIICHHON 30HBI Ha
BBICOTY Oapbepa

Tema 2.2 BoibTamnepHas XxapakTe-
puctuka (BAX) nneanu3upoBaHHOTO
p-n-nepexoxaa. TemmneparypHas 3aBU-
CUMOCTh TOKa UJCAITU3UPOBAHHOTO P-
N-nepexoja BeIpsMUTENbHBIN U0

0,25

JlaG.pabota 1 - MccnenoBanue BhIIps-
MHTEIbHBIX AUOIOB.*

2*

Bausinue renepaimoHHoO-
PEKOMOMHAIIMOHHBIX MTPOLIECCOB B
obsactu 00beMHOr0 3apsiia Ha BAX
p-n-nepexona. KomnoneHnTsr 06pat-
HOTO ¥ IIPSIMOTO TOKa peajbHbIX p-N-
MEPEXOJIOB.

Tema2.3EmkocTu p-n nepexoxna. Bu-
Jbl IPO0OOEB P-N mepexosia U ux OT-
JMYUTENbHBIC TPU3HaKu. Bapukar,
CTaOMJIUTPOH.

0,25

ITocnegoBaTenbHOE U napaijieJIbHOC
COCAMHCHHUE JUOA0B AJId CHJIOBBIX
QJICKTPUYCCKUX CXCM

Pasnen 3 Tpan3ucropsl

Tema 3.1Haznauenme u kiaccugu-
Kalusi TPaH3UCTOPOB. bumonspHslit
TPaH3HUCTOP: YCTPOHCTBO U OCHOBHBIE
¢du3nUecKre Npoecchl.

0,25

PexumMbl paboThl, 3aBHCUMOCTB KO-
3 dUIMEeHTa YCUICHHS [0 TOKY OT
HaNpsHKSHUS U TOKA.

Tema 3.2 Cxembl BKIIIOUEHUS TPaH-
suctopa Ob, O3,0K. Cratnueckue
XapaKTEepUCTUKHU U mapameTpsl. Ha-
Ipy30uHas XapaKTepUCTUKA TPAaH3U-
cropa.

0,25

Jla6.pabota 2 - McciieoBanue cTaTu-
YECKUX XapaKTEPUCTUK U (PU3UIECKUX
napamMeTpoB MaJIOMOIIHOTO TPaH3H-
cTopa *

2*

YcunurenbHbie CBOMCTBA OUTIONSP-
HbIX Tpan3uctopos ¢ Ob, OO n OK.
TpaH3uCTOpP KaK dJIEKTPOHHBIN KIIIOY.

Tema3.3Bnusinue TemnepaTypbl Ha
BAX tpansucrtopa. BT kak yetbipex-

0,25




HanmenoBanue pas3znenos, TeM U CO-
JepKaHue MaTrepuaia

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

KonTaktHas padora

IIperoiaBaTelisi C 00yJalouMMHCS

Jlexkuu

CemuHapckue
(npakTuueckue
3aHATHUSA)

JlaGopaTopHbie
3aHATUS

CPC

MOJIIOCHUK DKBUBaJICHTHast cxema. h-
napaMmeTpsl TPaH3UCTOPA.

CocTaBHOI TPaH3UCTOP U €ro CBOMi-
cra. [IpenenbHO-10ITyCTHMBIE TTapa-
METPBL.

Tema 3.4YHunonspHelie (TOJIEBHIC)

TPaH3UCTOPHI, UX KIACCUPHUKALHS U
ycnoBHbIe 0003HaYeHus. [IpuHImn

nercreus [IT ¢ ynpasistiromum p-in

NePExX0JI0M

0,25

Tema 3.5XapakTepuCTUKH U TIapa-
METpbl. DKBUBAJICHTHAs CXE€Ma I0JIe-
BOI'O TPaH3MUCTOPA.

0,5

Brusinue BHenIHUX (aKTOPOB HA Xa-
pPaKTEPUCTUKHU U napaMeTpsl 11T

Tema 3.6I1osieBbIe TPaH3UCTOPHI C
M30JIMPOBAHHBIM 3aTBOPOM: CTPYKTY-
pa, IPUHLIUIT AEHCTBUS, CTATUYECKUE
XapaKTEePUCTUKHU

0,5

YacToTHbIE CBOMCTBA MOJIEBOTO TPAH-
3UCTOpa

Tema 3.7 [Tpunnun padotsr IGBT —
TPaH3UCTOPA, CTPYKTypa MIaHAPHOTO
IGBT, sxBuBanentHas cxema IGBT.

[TapameTpsl U XapaKTEPUCTUKU
IGBT..

0,5

Cpasnenue M/II1- OunomnsipHoro
TpaH3UuCTOpa: (pu3nUeCcKre CBOWCTBA
U 0COOCHHOCTH IKCILTyaTaIH

Pasznen 4 Tupucropst

Tema 4.111o1ynpoBOITHUKOBBIE TH-
puctopsl. Kinaccuduxarus tupucro-
pOB. YCTPOHCTBO TUPUCTOPA U 00-
JacTh npumeHenus. [lpuHuun neicr-
BUsI IUHUCTOPA U TpuHUCTOpa [{nHa-
MHUYECKHE MMapaMeTpbl TUPUCTOPA

0,5

Jla6.pabota 3 - MccnenoBanue TpuHu-
cTopa™

2*

Crartndeckue napameTpbl THPUCTOPA.
Crioco0bI nepeKIIoYeH st 0JTHOOIepa-
IIHOHHOTO TUPHUCTOpA

14

Tema 4. 3 CuMMeTpUYHBIE THPHCTOPHI
- THPUCTOPBI, IPOBOJISIINE B 0OPaTHOM
HanpasJieHUH. BiusiHue Temneparypsl.

0,25




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

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

HanmenoBanue pas3znenos, TeM U CO-
JepKaHue MaTrepuaia

JlnHamuyeckue napaMeTpbl THPUCTO-
pa

13

Paznen 5 OnTosseKTpoHHbBIE TPHOOPHI

Tema S.111puGopsl ¢ BHyTpEHHUM
doTodddexkroM: GpoTope3nucTopsl,
dboTonuobl, HOTOTPAH3UCTOPHI, (o-
TOTHPHUCTOPBHI.

0,25

OCHOBHBIC TIapaMETPhI, XapaKTepH-
CTUKH H OCOOCHHOCTH TPUMEHEHUS 10
dboTonpubopoB

Tema 5.2CpeTon3nyyaromue mpuodo-
PBI, ONTUYECKUE KaHAIbI, TPUEMHUKU
CBETa, ONTPOHBI — MPUHIUN JIEHUCT-
BHUsI, OCHOBHBIEC MTAPAMETPHI.

0,25

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

UuToro
10 JUCHUILIMHE

6 - 6 124

* peanuzyetcst B (hopMe MpaKTUYECKON TOATOTOBKHU
6 BHeayauTopHasi caMOCTOSITeJIbHASI pa60Ta 00y4aIOIIUXCS MO TUCHUIITHHE
(MmonyJi0)

[Ipy mmaHupoBaHWU CAMOCTOSITENTLHOW pPabOThl CTYAEHTY PEKOMEHIYETCS PYKOBO-
JICTBOBATHCSI CIEAYIOIIUM paclpeieIeHHeM YacoB Ha CaMOCTOATENbHYIO paboTy (Tabnuia 4):

Ta6Jmua 4 — PGKOMeHIlyeMOC pacupeaciIiCHUC 4aCOB HA CaMOCTOATCIIbHYIO pa60Ty

KoMIIOHEeHTBI caMOCTOATEIbHON padoThI KoJsnyecTBo yacos
M3y4yeHue TeoOpeTUYECKUX Pa3AesIOB JUCHUIIINHBI 95
[ToaroToBKa K 3aHATUSM CEMUHAPCKOTO THIIA 9
[Tonroroska u opopmienue «PI'Py» 20
124

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

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

TIoHEI KOMIUIEKT KOHTPOJIBHBIX 3a)1aH1/1171 HJIN UHBIX MaTCpUalioB, HeO6X0)II/IMI)IX JJISL
OILICHMBAHHUA PE3yJIbTAaTOB OOYyYEHHUs MO JUCHMILIUHE (MOIYIIO), MPAaKTUKE XPAHUTCSA Ha Ka-
benpe-pazpaboTyrKe B OYyMa)KHOM M JICKTPOHHOM BHUJIE.




8 YuedHo-MeTOAMYeCKOEe M HHPOPMALMOHHOE 00ecedeHHe TUCIUTITUHBI
(MoayJin)

8.1 OcHoBHas JUTEpaTypa

1) TIlacekos, B.B. IlonynpoBoaaukoBeie mpubopsl : yueOHUK it By30B / B. B. Ila-
ceiakoB, JI. K. YupkuHs. - 9-¢ usn., crep. - CII6.: Jlans, 2009; 2006; 2003; 2002; 2001. — 480 c.

2) Hemwuposckuii, A.E. Dnekrponuka : yaeonoe nocodue / A.E. Hemuposckuii [u ap.]
- Mocksa : Uuadpa-Uuxenepus, 2019. - 200 c. //Znanium.com : 3JIeKTPOHHO-OMOIMOTEUHAS
cucrema. — URL: https://znanium.com/catalog/product/1053409 (marta obpamienns: 10.06.2021).
— Pexxum noctymna: no noamnucke.

3) HasbinoB B.H. ®usnueckue 0CHOBBI ONMTO3JIEKTPOHUKH : yueOHOE mocooue / J{aBbI-
noB B.H.. — Tomck : ToMckuii rocy1apCTBEHHbI YHHUBEPCUTET CUCTEM YIIPABICHHUS U Paauo-
anekTpoHuku, 2016. — 139 ¢. — TekcT : 27eKTpOHHBIH // DIeKTPOHHO-OUOIHOTEYHAs CCTEMA
IPR BOOKS : [caiit]. — URL: https://www.iprbookshop.ru/72209.html (mata oOpameHus:
10.06.2021). — Pexxum qoCTyIma: Ajs aBTOPU3UP. TOIB30BATEIEH

4) Bynbrues A.JI. Daekrponnsie npubopsl / bymnsraes AJL., Jlsmun I1.M., Tymunos E.C..
— Caparos : [IpodobpazoBanue, 2017. — 399 c¢. — ISBN 978-5-4488-0130-3. — Tekcr : amek-
TPOHHBIA // DiekrpoHHO-OMOmmoTeunas cucrema IPR BOOKS : [caiit]. — URL:
https://www.iprbookshop.ru/64054.html (mara obpamenus: 10.06.2021). — Pexum gocryma:
JUIsL aBTOPU3UD. NTOJIb30BaTENEN

8.2 JlonmoJHUTE/IbHAS JIUTEPATypa

1) TsepaoTenbHas 3JeKTpOHKUKA: Y4ueOHOe mocooue s By30os/ O. H. Boponkos, A. M.
I'ynses, . H. Mupomnukosa, H. A. Hapsikos. - M.: Akagemus, 2009. — 318 c.

2) TlanromkuH, H. H. ®usmnka momynpoBOAHUKOB M MOJYHPOBOJIHUKOBBIC MPHUOOPHIL:
VYuyebHoe nocobue / INanromkun H.H. - Boponex:BI'JITY um. I'.d. Mopo3sosa, 2016. - 131 c. -
Tekcr : snextponHsiid. - URL: https://znantum.com/catalog/product/858616 (mara oOparmieHus:
10.06.2021). — Pexum noctyma: mo moAmicKe.

3) EBmokumoB, A.Il. DiekTpoHHKA: Kypc JEKIMH TO JUCIUILIHHE «DJICKTPOHUKA H
MHUKpPOIPOILIECCOPHAsE TEXHUKa» Ul CTYJEHTOB, OOYYarOLIMXCs MO HANPABJICHUIO MOJArOTOBKU
13.03.02 «DnekTposHepreTuka U EKTPOTEXHUKay, npoduiu: «inekTpocHaOxkeHue», «Penei-
Hasl 3alMTa U aBTOMaTHU3alus JIEKTPOIHEPreTUIecKuX cuctem» (Bce ¢popmbl o0yuenus) / A.IL
EBnokxumos, P.A. EBnokumos. - Bonrorpan : ®I'6OY BO Bonrorpaackuit 'AY, 2018. - 116 c. -
Texcr : anexkrponnslid. - URL: https://znanium.com/catalog/product/1041848 (nara obpareHus:
10.06.2021). — Pexxum gocTyma: 1o moImricKe.

8.3 MeToauueckue yKa3aHusi sl CTYJI€HTOB 110 0CBOEHHIO I CHUIIIMHBI

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

2) KonreiroB, C.M. TBepaoTenbHas 3JIeKTpOHHKA: MeToanyeckue yka3zaHus K j1a0o-
paropusiM pabdotram / Coct. C.M. KonbitoB — Komcomonsck-Ha-Amype: TOYBIIO «Komco-
MOJIbCKHH-Ha-AMype roc. TexH. yH-T», 2002. — 40 c.

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

4) KomnwiroB, C.M. KBaHTOBasi U onTh4ecKkasi 3JeKTpoHUKa: MeToandyeckue ykasa-
HUS K aboparopubiM padotam. / C.M. KonsitoB — Komcomonsck-Ha-Amype: OYBIIO «Kowm-
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COMOJIbCKMI-Ha-AMype roc. TeXH. YH-T», 2002.-31 c.

5) I'pundenpa, C.H. ®uzndeckne 0CHOBBI AIEKTPOHUKU: MeTroanue mocobwue. /
C.H.I'pundenpn (aBrop-cocraButenb) — Komcomonbck-Ha-Amype: ['OYBIIO «Komcomoub-
CKUH-Ha-AMype roc. TeXH. yH-T», 2004. — 19 c.

8.4 CoBpemeHHbIe NIpodeccHOHATbHBIE 0a3bl JTAHHBIX M HH(POPMALIMOHHBIE CIIPa-
BOYHbIE CHCTEMbI, HCIIOJIb3YyeMble MPH OCYLeCTBJIeHUN 00pa30BaTeIbHOI0
npouecca no JUCHUIINHE

1) DaexrponHo-6ubaHoTeuHas cuctema ZNANIUM.COM - http://www.znanium.com
2) DnektpoHHO-OMOMMoTeuHas cuctema IPRbooks - http://www.iprbookshop.ru

8.5 Ilepeyenb pecypcoB HH(POPMALMOHHO-TEJEKOMMYHHKAIIMOHHOI ceTn « AHTEp-
HeT», He00X0AMMBIX /IVISl OCBOCHUS JUCHHILIMHBI(MOLYJI51)

1) Eropos, H. M. Daekrponuka. Bepcust 1.0 [DaekTpoHHbII pecypc]: KOHCIEKT JIeKInit
/ H. M. Eropos. — DnektpoH. aaH. (3 M6). — Kpacrosipck: UTIK CDY, 2008. — 330 c. - Pexum
nocryma: http://files.lib.sfu-kras.ru/ebibl/umkd/48/u_lectures.pdf

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

3) VueOHbIH J1a0OPATOPHBINA CTEH 1O MJICKTPOHUKE JJIsl M3YYCHUS TOIYIIPOBOTHUKO-
BbIX pubopoB LESO3. - Pexxum moctyna: http://www.labfor.ru/devices/leso3

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

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

8.6 JIunmeH3MoOHHOE H CBOOOTHO PACIPOCTPaHsieMOe MPOrPaMMHOe 00ecIeYeHne,
HCIOJIb3yeMoe MTPH OCYIEeCTBJIEHHH 00Pa30BaTeILHOTO MpoLecca

no JTMCHMIIJINHE

Tabmuna 5 — [lepeueHpb UCHOIB3yeMOro MPOrpaMMHOI0 00eceueHus

Haumenoanue [10 PexkBu3NTHI / yCIIOBUS MCTIOIB30BAHUS

OpenOffice CBOGOI[HB.}I JIMIICH3U:, YCJIOBHUA UCIIOJIb30BAHUS 10 CCBUIKE!:
https://www.openoffice.org/license.html

9 OpranmaunOHHo-nenarornqecxne yciaoBusi

Opranuzanus 00pa3oBaTeIbHOIO MPOLECCa perJaMeHTUpyeTcss y4eOHbIM IJIAHOM M pac-
NUcaHueM y4eOHBIX 3aHATHH. SI3bIk 00ydeHus (mpenoaaBaHus) - pycckuid. J{ns Bcex BUAOB ay-
JUTOPHBIX 3aHATUN aKaJeMUYECKUI Yac YCTaHABIMBAETCS MPOJODKUTEIBHOCTIO 45 MUHYT.

IIpn dopmupoBanuu cBoeW MHAMBHIYaTbHOM 00pa3oBaTeNbHON TpaeKTOpuHM O0yyaro-
IIMHACS UMEET MPaBoO Ha Mepe3ayeT COOTBETCTBYIOUINX TUCHUIUIMH U NMPO(ECCHOHATBHBIX MOY-
JIel, OCBOCHHBIX B IMPOIIECCE MPEANIECTBYIOMET0 00yYeHHs, KOTOPBIA 0CBOOOXK1aeT 00yJarolie-
rocsi OT HEOOXOMMOCTH UX MTOBTOPHOTO OCBOEHHUS.

9.1 O0pa3oBaresibHbIE TEXHOJIOTHH

VY4eOHbIi mporece Mpy MpenoiaBaHuy Kypca OCHOBBIBAETCS Ha MCIOIH30BAHUM TPAIH-
[IMOHHBIX, THHOBAITMOHHBIX M MH(POPMAIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJOTHH. TpaauiroH-
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HBIC 06pa30BaTeanLIe TCXHOJIOTHHU MPCACTABJICHBI JICKIIUAMHU U CCMHUHAPCKUMU (HpaKTI/I‘IeCKI/I-
MH) 3aHATHAMU. VIHHOBallMOHHBIE 00pa30BaTe/IbHbIE TEXHOJIOIMH UCIONIB3YIOTCS B BUJE HMIUPO-
KOTO TIPUMEHEHUS] aKTUBHBIX M MHTEPAKTUBHBIX (OpPM IpoBeneHus 3ausaTuii. MTHpopmMannoHHble
o0pa3oBaTe/IbHbIE TEXHOJIOIMH PEATU3YIOTCS IYyTEeM AaKTUBU3ALUU CaMOCTOSTENbHON paboThI
CTYZICHTOB B MH(OPMAIIMOHHOH 00pa30BaTeNbHOI cpefe.

9.2 3aHATUA JEeKIIUOHHOI0 THIIA

JlekmOHHBII Kypc MpennoaraeT CUCTEMAaTH3UPOBAHHOE M3JI0)KEHHE OCHOBHBIX BOIIPO-
COB Y4eOHOI0 IJIaHa.

Ha mepBoii iexium aekTop 0053aH NpeaynpeanTh CTYICHTOB, IPUMEHUTEIBHO K KAKOMY
6a3oBoMy y4eOHUKY (yueOHMKaM, yaeOHBIM TOCOOHIM) OyIeT MPOYUTaH Kypc.

JIeKunMOHHBIN Kypc MOJDKEH J1aBaTh HAaHOOJIBIINKA 00beM MH(GOPMALUH U 00eCIIeYnBaTh
Oouiee TIIyOOKOE MOHMMAaHKUE YUEOHBIX BOIPOCOB IPH 3HAYMTEILHO MEHBILCH 3aTpaTe BPEeMEHH,
4eM 3T0 TpeOyeTcst OONBIIMHCTBY CTYACHTOB Ha CAMOCTOATEIIFHOE U3YUEHHE MaTepuara.

9.3 3aHsATHS CEMMHAPCKOI0 THUNIA

CeMuHapcKue 3aHATHUS MPEACTABISAIOT co00i AeTaan3auio JEKIMOHHOTO TEOPETUYECKO-
ro Marepuana, IpOBOAATCS B LEAX 3aKPEILICHUs Kypca U OXBAaTBIBAIOT BCE OCHOBHBIE PA3/EIIbI.

OcHoBHOH (OpMOii POBE/IEHUSI CEMUHAPOB SBJISIETCS 00CykaeHrue Hanbosee mpodiiem-
HBIX U CJIOKHBIX BOIIPOCOB 10 OTAEJIBHBIM TEMaM, a TaKke pa300op MPUMEPOB U CUTYyalUil B ay-
JTUTOPHBIX YCIOBUAX. B 00s3aHHOCTH MpernogaBartess BXOJAT: OKa3aHHe METOAMYECKON MOMOIIU
Y KOHCYJIbTUPOBAHHE CTYIECHTOB I10 COOTBETCTBYIOIIUM TEMaM Kypca.

AKTUBHOCTb Ha CEMUHAPCKUX 3aHATHUSIX OLEHUBAETCS 110 CIEAYIOLIUM KPUTEPUSIM:

- OTBETHI Ha BONPOCHI, IIPEJIaracMble MPErogaBaTeaeM;

* y4acTHE B IUCKYCCHSIX;

* BBITIOJTHEHUE TIPOCKTHBIX M MHBIX 3aJJaHUN;

* aCCHCTHUPOBAHUE IIPEINOJABATEIIO B IIPOBEICHUH 3aHATUH.

OTBeT 1oJKeH ObITh apTyMEHTUPOBAHHBIM, PAa3BEPHYTHIM, HE OJIHOCIIOKHBIM, COJEPKATh
CCBUIKM Ha UICTOYHUKH.

JIoknansl ¥ ONIOHMPOBAHUE JOKJIAZ0B MPOBEPSIOT CTENEHb BIAJEHUS TEOPETUYECKUM
MaTepHaJIOM, a TAKXKe KOPPEKTHOCTb U CTPOTOCTh PACCYKICHUM.

OneHuBaHUE 3a/1aHUM, BBIITOJIHEHHBIX Ha CEMHUHAPCKOM 3aHSATHUH, BXOAMT B HAKOIUICH-

HYIO OLIEHKY.
9.4 CamocTosiTe/ibHAsA padoTa 00yYalOUUXCs M0 JUCHUNINHE (MOAYTI0)

CamocrosTenbHas paboTa CTYIEHTOB — 3TO NPOLIECC aKTUBHOIO, IEJIEHANPaBIEHHOTO
pUOOpETEHUs! CTYJACHTOM HOBBIX 3HAaHUM, YMEHUN 0e3 HEeMOCPEeICTBEHHOI0 y4acTHsl Mpernojia-
BaTeNs, XapaKTepU3YIOIIUICSI MpeAMETHOW HampaBICHHOCTbIO, 3(()EKTUBHBIM KOHTpPOJIEM U
OLIEHKOH pe3ysbTaToB AEATEIbHOCTH 00yJaroierocs.

Llenu camocTosTETLHON pabOTHI:

* CHCTEMATH3alUs U 3aKPEIUICHUE MTOJYYEHHBIX TEOPETUUECKUX 3HAHUN U MPAKTUYECKHUX
YMEHUU CTYIEHTOB;

- yriayOJieHre U paclIMpeHue TEOPETUYECKUX 3HAHUIA;

- (hopMHUpOBaHNE YMEHUH HCIIOJNBb30BaTh HOPMATUBHYIO U CHPABOYHYIO JIOKYMEHTAIIMIO,
CIEHUAIBHYIO JTUTEPATYPY;

* pa3BUTHE MMO3HABATENBHBIX CIOCOOHOCTEH, aKTUBHOCTH CTYJI€HTOB, OTBETCTBEHHOCTHU U
OpraHU30BaHHOCTH;

- (hOpMHUPOBAHHUE CAMOCTOSTEILHOCTH MBILIUICHUS, TBOPUECKOM MHUIIMATHBBI, CIOCOOHO-
CTEH K CaMOPA3BUTHUIO, CAMOCOBEPIICHCTBOBAHUIO M CaMOpeaIn3aluiy;

* Pa3BUTHE UCCIIEI0BATEIbCKUX YMEHUN U aKaIEMUYECKUX HABBIKOB.
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CamocTtosTenpHas padoTa MOXKET OCYIIECTBISITHCS MHIUBUIYATbHO WM TPYIIIaMH CTY-
JEHTOB B 3aBUCUMOCTH OT 1IeJId, 00beMa, YPOBHS CII0)KHOCTH, KOHKPETHOW TEMAaTHKHU.

TexHONOTHsI OpraHU3aIH CAMOCTOSTEIILHON PaboThl CTYJICHTOB BKIFOUACT MCIOJIB30Ba-
HUE UHPOPMAIIMOHHBIX U MaTePUAIbHO-TEXHUYECKIX PECYPCOB YHUBEPCUTETA.

KoHTponb pe3ynbTaTOB BHEAYIUTOPHON CaMOCTOSATEIHHOW PAaOOTHI CTYJACHTOB MOXET
MIPOXOJNTHh B TUCbMEHHOM, YCTHON MJIM CMEIIaHHOU (hopme.

CryneHTsl JOHKHBI MOJAXOAUTH K CaMOCTOSITEIBHOM paboTe Kak K HauBaKHEHIIEeMy
CPEICTBY 3aKpEIUICHUS U Pa3BUTHUSI TEOPETHUUYECKUX 3HAHUH, BHIPAOOTKE €MHCTBA B3IJISJIOB Ha
OTJIeIbHBIC BOMIPOCKHI Kypca, IPHOOPETEHUS ONPEICIICHHBIX HABBIKOB M MCIOIB30BaHUS MIpodec-
CHUOHAJILHOW JIUTEPaTYPBHI.

9.5 MeToauuyecKue YKa3aHus Jsd oﬁyqammnxcﬂ 0 OCBOCHHIO TUCHHUIIIMHBI

[Tpy m3yyeHMH AMCUUIUIMHBI OOYYarOIMMCS LE1ecO00pa3HO BBINOIHATE CIEAYIOIINE
PEKOMEHIALINHU:

1. U3yuenue yueOHOM JUCHUIUIMHBI JJOJPKHO BECTHCh CUCTEMaTHUYECKH.

2. [Tocne u3yuyeHus: Kakoro-inbo paszena no y4eOHUKY WM KOHCIEKTHBIM MaTepuaniam
pPEKOMEHIyeTCsl 110 MaMSATH BOCIIPOU3BECTH OCHOBHBIC TEPMUHBI, ONPEIEICHHUS, IOHITUS pa3fie-
na.

3. Oco6oe BHMMAaHUE ClIeAYET YAEIUTh BHIIOJIHEHUIO OTYETOB 110 MPAKTUYECKUM 3aHATHU-
SIM ¥ HHJJMBHTyaTbHBIM KOMIUIEKCHBIM 33JJaHUSM Ha CAMOCTOSATENIBbHYIO paboTy.

4. Bes TemaTuka BONPOCOB, N3Y4a€MbIX CAMOCTOSITENIBHO, 3a/1a€TCs Ha JIEKLHUAX IMPero-
naBatesieM. MM e aroTcs UCTOYHMKU (B IEPBYIO OY€pe/lb BHOBb M3/IaHHBIE B EPUOANUECKON
HaY4HOI uTeparype) i 6osiee AeTalbHOro MOHUMaHUs BOIIPOCOB, 03BYYEHHBIX Ha JIEKLIUU.

[Ipu camocTosTensHON TPOpaboTKe Kypca 00yJaromuecs T0JDKHBIL:

* IPOCMATPUBATh OCHOBHBIE ONpE/IEeNeHUs U (PaKThI;

* IOBTOPUTh 3aKOHCIEKTUPOBAHHBIM Ha JIEKIMOHHOM 3aHATUU MaTepuai U JIONOJHHUTH
€ro C y4eTOM PEKOMEHJ0BAHHOM 110 JAHHON TEME JIUTEpaTyphl;

* U3Y4YUTh PEKOMEHI0BAaHHYIO JINTEPATYPY, COCTABIATh TE3UCHI, AHHOTALIMU U KOHCIIEKThI
Haun0oJiee BaKHBIX MOMEHTOB;

* CAMOCTOSITENIbHO BBINOJIHATD 3a/1aHUsl, aHAJIOTUYHbIE MpeJiaraéMbIM Ha 3aHATHUSX;

* UCTIOJIb30BaTh JUJIsl CAMOIIPOBEPKH MaTepuabl (POH/Ia OLIEHOYHBIX CPEJCTB.

MeTtoanyeckue yKa3aHus NPU padoTe HA/IL KOHCIIEKTOM JIeKINHU

B Xone NeKIMOHHBIX 3aHATHH HEO0OXOAMMO BECTH KOHCIIEKTHPOBAaHUE Y4eOHOro Mmate-
puana. O6pamaTh BHUMaHUE Ha KaTeropuu, (GopMyIHpOBKHU, PACKPHIBAIOLIUE COJEPKAHUE TEX
WIM UHBIX SIBJICHUH U MPOILIECCOB, HAYYHbIE BBIBOJBI U MPAKTUUECKUE PEKOMEHIANH, TOJIOXKH-
TEJbHBIN OIBIT B OPATOPCKOM HCKycCTBE. JKenaTenbHO OCTaBUTh B pa0OYMX KOHCHEKTaX IOJIs,
Ha KOTOPBIX J€JIaTh MOMETKHU U3 PEKOMEHI0BAaHHOM JIUTEPATYpPhl, JOMOJIHAIOIINAE MaTePUAI IIPO-
CIIYIIAHHOM JIEKIMH, a TaK)Ke MOJYEPKHUBAIOIINE 0COOYI0 BaXXHOCTh T€X WM MHBIX TEOpeTHUe-
CKHX TOJIOKEHUH. 3aaBaTh MPENOAaBaTel0 YTOUHSIIOIINE BOIIPOCH] C LENbI0 YICHEHUS TEOpe-
THYECKHX ITOJIOKEHUH, PA3PEIICHUs] CIIOPHBIX CUTYAIUH.

Metoanyeckue yKa3aHus 110 CaMOCTOATEJbHON padore HAl M3y4aeMbIM MaTepHa-
JIOM M IIPH NOAr0TOBKeE K NPAKTHYECKUM 3aHATHAM

HauunaTh Hazo0 ¢ U3yyeHHus peKOMEHA0BaHHOH JuTepaTypbl. HeoO0X01MM0O NOMHUTB, YTO
Ha JIEKIUU OOBIYHO paccMaTpUBAETCs HE BeCh MaTepual, a TOJbKO ero yactb. OcTajbHas €ro
YacTh BOCIIOJIHSICTCS B IIPOLIECCE CaMOCTOSATENIbHON paboThl. B ¢Bsi3u ¢ 3THM paboTa ¢ peKoOMeH-
JIOBaHHOHW JUTepaTypoil obs3arenbHa. Ocoboe BHUMaHHME MPU 3TOM HEOOXOAMMO OOpaTHTh Ha
CoJiepKaHWEe OCHOBHBIX IOJIOKEHHH M BBIBOJOB, OOBSICHEHHE SBICHUN U (PaKTOB, YSICHEHUE
MPAKTUYECKOTO MPHJIOKEHUS pacCMaTpUBaEMBbIX TEOPETHUECKUX BOIpocoB. B mpornecce 3Toit
paboThl HEOOXOIMMO CTPEMHUTHCS MOHATH U 3allOMHHUTH OCHOBHBIE IOJIOKEHUS paccMaTpUBae-
MOT0 MaTepHaia, IpUMepHl, MOSACHSIIOIINE €ro, a TAKKe pa3o0paThCs B WILIFOCTPATUBHOM MaTe-
puare.

Mertoauyeckue yKa3aHus 1o BoinoaHenuo PI'P
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IIpu BemonHenun PI'P Hy:)KHO M3y4uTh MaTEpHUaIl IO TEME COOTBETCTBYIOILETO pa3ea.
[TonoGpats moaxoasmue hopmysl s permeHus 3aaad. ['paduku BAX cTrpouTs Ha MUJUTUMET-
poBoii Oymare, 1100, UCTIONB3YS MporpaMMHbIe TPoAYKTel. PI'P odopmisercs na popmare A4,
coriacHo PJI 013-2016.

10 Onucanue MaTepHATBLHO-TEXHUYECKOTO 00ecneyeHnsl, HeOOXO0AUMOT0 JIJIsi
OCyILIeCTBJIEHUS] 00Pa30BaTEJIbHOI0 MPOLEcca MO JUCHHUILUIUHE (MOTYJII0)

10.1 Yue6HO-1200paTOpHOE 000PYI0BaAHHE
Tabmuna 6 — Ilepedenp 060pya0BaHUs TabOpPATOPUH

HammMeHnoBaHue AyaAuTOpUn

Aymuropus (;1aboparopun)

Ucnonszyemoe o6opyaoBaHue

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

10.2 TexHu4eckHe M JIEKTPOHHbIE CPeICTBA 00yUeHHUsI

JIeKUMOHHbIE 3aHATHS

Aynuropuu Jist TEKIUOHHBIX 3aHATHI YKOMIUIEKTOBAHBI MEOEBI0 U TEXHUYECKUMU Cpel-
CTBaMH OOY4YEHUS, CIY)KAIIUMU ISl TIPEACTaBICHHs Y4eOHOH nH(pOpMaMy OOJBIION ayIuTo-
pun (HaOOpbl JIEMOHCTPAIMOHHOTO 00OpyAOBaHUs (IIPOEKTOp, SKpaH, KOMIBIOTEP/HOYTOYK),
y4eOHO-HarJIAIHbIE TTOCOOUSI, TEMATUYECKUE NIUTFOCTPALINH).

Jlnis peanu3anuu AUCHUILIMHBI TOATOTOBIIEHBI CIEAYIOIINE Pe3eHTaluuU:
1. ®usznyeckue OCHOBBI pabOTHI MOJYIPOBOJHUKOBBIX TIPUOOPOB

2. TloaynpoBOJHUKOBBIE TUOIbI

3. Tpanzucropsl

4. Tupuctopsl

5. OnronneKTpoHHbIE MPUOOPHI

JlaGopaTopHble 3aHATHUS

Jnist mabopaTopHBIX 3aHATHH Hcmonb3yeTcs aynutopus 304 xopmyc Ne3, ocHamieHHas
000pyI0BaHUEM, YKa3aHHBIM B Ta0I. 8.

CamocrosrenbHas pabora.

[TomerieHust 1151 caMOCTOSITENbHOM pabOThl OCHAIIEHBI KOMIIBIOTEPHON TEXHUKOH ¢ BO3-
MO>KHOCTBIO TIOJKITIOYEHHS K ceTH «VIHTEpHET» U TOCTYIOM K AJIEKTPOHHON WH(OPMAIIMOHHO -
oOpa3zoBatenbHO cpene KHAT'Y:

- ynranbHbIM 3a1 HTh KHAT'Y;

- KOMIbIOTEepHBIE Kiacchl (ayn. 211 kopmyce Ne 3).

11 Uubie cBenenus

MeTozmqecm/le PECKOMEHIAIIMH 110 oﬁyqeﬂmo Ju ¢ OrpaHU4Y€HHBIMHA BO3MOYKHO-
CTSIMH 3/10POBbJ U HHBAJIU/A0B

OcBoeHHE MUCIUTUIMHBI 00YUYaIOIUMUCS C OTPAHMUYEHHBIMH BO3MOXKHOCTSIMHU 30POBbSI
MOXXET OBITh OPTraHW30BaHO KaK COBMECTHO C APYTMMH OOYYarONIMMUCS, TaK M B OTIEIBHBIX
rpynnax. [Ipenmnonararorcst crienuanbHble YCIOBHS TS TOy4eHus: 00pa3oBaHus 00yJaroMMHu-
Csl C OTPaHUYEHHBIMH BO3MOKHOCTSIMH 3/10POBbSL.

[Tpodeccopcko-nienarorn4eckiii cCocTaB 3HAKOMUTCS C TCHUXOJOTO-(PHU3UOIOTHIECKUMU
O0COOCHHOCTSIMU O0YYaroIIMXCs MHBAJIKUIOB U JIMI[ C OTPAHMYEHHBIMH BO3MOXXHOCTSIMHU 3/10pO-
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BbsI, HHJIMBUyaTbHBIMU MPOTPAMMaMH PEaOMIINTAIIMU WHBATUAOB (Mpu Hanuuuu). [Ipu HeoO-
XOJIMMOCTH OCYILIECTBIISIETCS JOMONHUTEIbHAS MOAAEPKKa MPENoAaBaHus ThIOTOPAMH, MCHUXO-
JIOTaMH, COLIMAIbHBIMU paOOTHUKAMU, TIPOLIEIIIMMHU TOATOTOBKY aCCHCTEHTaMH.

B cooTBeTcTBHHM ¢ METOMYECKHUMH peKoMeHanusMu MunoopHayku PO (ytB. 8 anpens
2014 r. N AK-44/05BH) B Kypce MpearnoiaraeTcsi UCIoIb30BaTh COIMAILHO-AKTUBHBIC U ped-
JICKCUBHBIE METOAbl 00Y4YEeHHsI, TEXHOJOTUU COLIMOKYJIBTYPHON peadlIuTainuu ¢ Uelblo OKa3a-
HUS [IOMOILY B YCTAaHOBJIEHUU ITOJIHOLIEHHBIX MEXJIMYHOCTHBIX OTHOLLEHUH C APYrUMU CTY/EH-
TaMu, CO3JaHUH KOM(OPTHOTO MCUXOJIOTMYECKOTo KJIMMara B cTyAeHuecko rpymnne. [londop u
pa3paboTka y4yeOHBIX MaTepHajOB MPOU3BOAATCS C YYETOM IMPEIOCTABICHHUS MaTepualia B pas-
JUYHBIX (opMax: ayAHalbHOM, BHU3YyalbHOM, C HCIOJB30BAaHUEM CIELMATIbHBIX TEXHHUYECKHX
CpeACTB U MH(POPMAITMOHHBIX CHCTEM.

OcBoenne nucuuruinnabl gunamMu ¢ OB3 ocymiecTBisercss ¢ HCIOJIB30BAHUEM CPENICTB
00y4yeHHs OOILIETO M CIEUUAIBHOTO Ha3HAYeHUs (IEPCOHAIBHOTO M KOJUIEKTUBHOTO HCIOJIB30-
BaHUs1). MaTepualbHO-TEXHUYECKOE 00ecleYeHre MpeaycCMaTpUBaeT MPUCIOCOOIECHUE ayTUTO-
puii k Hyxaam jimi ¢ OB3.

®opma NpoBeACHUS ATTECTAIIMH IS CTYACHTOB-UHBAINIOB YCTAHABIMBACTCS C YUETOM
WHIUBUIYAJIbHBIX MCUX0(pU3NUYecKux ocobeHHocren. s crynentoB ¢ OB3 npenycmaTpuBaet-
csl JocTymHas (GopMa MpeIoCTaBlIeHUs 3aJaHUI OLIEHOYHBIX CPEJCTB, a8 UMEHHO:

* B TICYATHOW WM OIIGKTPOHHOW (¢opme (g JHI ¢ HAPYMEHUSIMH OIOPHO-
JIBUTATEIBLHOTO alapara);

* B TICYaTHOH (hopMe MITH IEKTPOHHOU (popMe ¢ yBEeTMYSHHBIM MPU(TOM U KOHTPACTHO-
CTBIO (7151 JIUII C HAPYLIEHUSIMU CIIyXa, pe4H, 3pEeHus);

* METOJIOM YTEHHS aCCUCTEHTOM 3aJlaHusl BCIYX (IJIs JIUL] C HApYILICHUSIMU 3PEHUS).

CryneHTaM ¢ MHBaJIMIHOCTHIO YBEIMUYMBAETCS BpeMs Ha MOATOTOBKY OTBETOB Ha KOH-
TPOJIbHBIE BONPOCHL. [l TakuX CTYIEHTOB MpeayCMaTpUBACTCS JOCTyMHAs (opMa mpeaocTas-
JIEHWS OTBETOB HA 3a/laHus, @ UMEHHO:

* IMCbMEHHO Ha OyMare niu HabOpOM OTBETOB Ha KOMIIbIOTEPE (JJIs JIUL C HAPYILIEHUS-
MU CIIyXa, peun);

* BHIOOPOM OTBETa U3 BO3MOYKHBIX BAPUAHTOB C MCIOJIb30BAHUEM YCIYT aCCUCTEHTA (ISt
JIMI] C HapYLIEHUSIMU OIIOPHO-JBUTATEIBLHOTO alIapara);

* YCTHO (JU1s1 JIUL| C HAPYLIEHUSIMU 3PEHMSI, OIOPHO-JBUTATEIBHOTO aIlapara).

[Tpu HeoOxoaMMOCTH JUIsl 00YHArOIIUXCS C MHBAJIMIHOCTBIO MPOLIEAYpa OLEHUBAHUS pe-
3y/IbTaTOB OOYYEHHUS MOKET IPOBOJAUTHCS B HECKOJIBKO 3TAIOB.
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[Tpunoxenue 1

®OH/J OLIEHOYHBIX CPEJICTB*
0 JUCIHUILINHE

«IIEKTPOHUKA»

HamnpaBnenue noarotToBku 13.03.02«DnekTposHepreTuKa U MEeKTPOTEXHUKA )
| HampaeieHHocTh (mpoduuib) |
: p v( poduy) «IneKTpocHaOKEeHUE»
; 00pa30BaTEIbHON MPOTPAMMBI

Kpanmuukanmst BeITyCKHUKA bakanasp

I'ox Hayasa MOATOTOBKHU 2020
L (no ywebnomy nramy) G

dopma oOyueHwHs 3a04yHas

TexHomorust 00yueHus MpaAOUYUOHHASL

Kypc Cemectp TpynoeMKkocTs, 3.€.
2 : 4 4
Bun npomexxyTouHOM aTTecTanuu ObecrnieunBaroliee noapasieiacHue |
«IK3amen» i Kagheopa «Ilpomvluinennas snekmporuxkay

'B 1aHHOM IPUIIOKEHHH TIPEICTaBIEHBI THIIOBBIE OLIEHOYHbIE CpeACTBA. [10IHBINA KOMILIEKT
OIICHOYHBIX CPEJICTB, BKIIOUYAIOIINI BCe BApUAHTHI 3aJaHUI (TECTOB, KOHTPOJIBHBIX paboT u 1p.),
MpeIaraeMbIX 00yJaromeMycs, XpaHuTcs Ha Kadeape B OyMaKHOM U 3JIEKTPOHHOM BHJIC.
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1 IlepeyeHb MIAHHPYEMBIX Pe3yabTATOB 00y4eHHsI M0 JUCHUILIMHE (MOYT10),
COOTHECEHHBIX € IJIAHUPYEMBbIMH pe3yJIbTaTaMH 00pa30BaTe/IbHON NPOrpaMMbl

Ta6mmma 1 — KomneTeHImu 1 MHAMKATOPHI MX TOCTHXKCHHS

KO,I[ N HAUMCHOBAHHEC

I/IHI[I/IKaTOpBI JOCTHIXKCHU A

[Tnanupyemble pe3yiabTaThl

KOMIICTCHITHH 00y4YeHHMS 110 TUCIUTUINHE
[Ipodeccuonanbubie
OIIK-3 Cnocoben | OIIK-3.1 3naer dyHnameHTanb- | 3uams  (QU3HYECKHE  OCHOBBI
NPUMEHSTh COOTBET- | HbIC 3aKOHBI IPUPOJIBI, OCHOBHBIC | (DYHKIIMOHHPOBAHUS JIICKTPOH-
CTBYIOUIMIA  (U3UKO- | PU3NYECKHE M MAaTEeMAaTHYECKHE | HBIX NMPUOOPOB, MX XapaKTepH-

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

3aKOHBI
OIIK-3.2 Ymeer npumeHsTH u-
3MYEeCKHE 3aKOHbl U MaTeMaTuye-
CKHE METOJIbI JJISl peIIeHUs 3a1a4
TEOPETUYECKOI0 U MPUKIIAJHOTO
xapakrepa

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

CTHKH, TapaMeTpbl W O3KBHBa-
JICHTHBIE CXEMBI.

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

Braoemv waBbIKamMm pazpadoT-
KA TPUHIUIUAIBHBIX CXEM C
UCIIOJIB30BAHUEM TOJIYIPOBOJI-
HUKOBBIX TPUOOPOB.

Tab6muma 2 — [TacmopT ¢oHIa OIEHOYHBIX CPEICTB

KonTposmpyembie ®opmupyemass | Hammenosanue
pasneiibl (TeMbl) KOMIIeTEeHIUs OIIEHOYHOT0 Iloka3aTe/u oleHKH
AUCHMILTUHBI cpeacTBa
Paznen 1-5 OIIK-3 3amuTa nadopa- | ApryMEHTHPOBAaHHOCTh
TOPHBIX padOT | OTBETOB
Paznen 1-5 OIIK-3 Tect [1paBUIBLHOCTH OTBETOB
Paznen 1-5 OIIK-3 PI'P [TosnHOTa M MPaBUIIBHOCTH
BBITTOJIHEHS 33 TaHHSI

2 MeTtoanueckne MaTepHAaJibl, ONpPee/IA0NNe MPOLeAyPhl OlleHUBAHUS 3HAHWI,
YMeHM, HABBIKOB H (MJIH) ONBITA AeATeIbHOCTH, XapaKTepHU3yoLme npouecc
¢dopMupoBaHusi KOMIIETEHIM I

MCTOI[PI‘ICCKI/IC MaTCpUuaJibl, OMPECACIAIONNEC TPOUCAYPbl OLICHUBAHUSA 3HaHI/II71, YMCHI/II‘/JI,
HaBBIKOB U (I/IJ'II/I) OIlbITa ACATCIIBHOCTH, IPEACTABJICHBI B BUIC TEXHOJIOTHISCKOM KapTbl JUCIIH-

winHbI (Tabuuna 3).

Tabmuna 3 — TexHoJornyeckas Kkapra

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

Ilpomescymounas ammecmauus 6 gpopme «IK3amen»

1 | JlaGoparopuass | B TeueHue
56amnoB

pabora 1 cemecTpa

2 | JlabopatopHas | B TEUEHHUE
pabora 2 cemecTpa Sbanos

5 GanIoB — CTYJCHT MOKa3ajl OTIUYHBIC
HaBBIKM NPHUMEHEHHS MOJyYCHHBIX 3Ha-
HUI M yMEHUH IpU peuieHuu npodec-
CHOHAJIPHBIX 33/1a4 B PAMKaX YCBOCHHO-
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HanmenoBanue
OILIEHOYHOI'0
cpeacTBa

Cpoknu
BBITNOJIHE-
HHUS

Ixana
OlleHH-
BaHUA

Kpurepun
OlLleHUBAHMS

3 JlaGopaTopHas
pabora 3

B TCUCHHE
ceMecTpa

50ai10B

ro yueOHOro Marepuara.

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

3 Oamna — CTyZeHT mOKasan yIoBIIe-
TBOPUTENIFHOE  BJIAJICHHE  HAaBBIKAMH
NPUMEHEHHS MOJYYCHHBIX 3HAHUH U
YMEHUH MpHU pereHnu mpopeccuoHab-
HBIX 337124 B PaMKaX yCBOEGHHOTO ydel-
HOTO MaTepHaa.

2 Gaiia — CTYICHT IIPOJIEMOHCTPHUPOBAT
HE/IOCTaTOYHBI  YpPOBEHb  BIIAJCHUS
YMEHHMSIMU W HaBBIKAMH TIPH pPEIICHHH
npodecCHOHANBHBIX 33a7ad B paMKax
YCBOEHHOT'O Y4eOHOI0 Marepuara.

4 | Tecr
o pazzaeny 1

B TCUCHHE
ceMecTpa

10 GaiuioB

5 | Tecr
o pazzaeiny 2

B TCUCHHE
ceMecTpa

106ayu10B

6 | Tecr
1o pazzaeny 3

B TCUCHHE
ceMecTpa

106ayu10B

7 | Tecr
o pazjaeny 4

B TCUCHHE
ceMecTpa

106au10B

8 | Tecr
o pazneny S5

B TCUCHHE
ceMecTpa

10 GayutoB

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

8 6amnoB — 71-90 % mpaBUIIBHBIX OTBE-
TOB — JIOCTATOYHO BBICOKHH YPOBEHBb
3HAHUH;

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

3 6ammoB — 51-60 % mpaBUIBHBIX OTBE-
TOB — HU3KUI YPOBEHb 3HAHUIA;

0 6amnoB — 0-50 % mnpaBWIBHBIX OTBE-
TOB — OYE€Hb HU3KUH YPOBEHb 3HAHUI

9 «PT'P»

B TCUCHHE
ceMecTpa

35 damnoB

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

20 6ayI0B — CTYJIEHT HOKa3ajl XOpolIne
HaBBIKM NPUMEHEHUs MOJIyYeHHBIX 3Ha-
HUN UM YMEHUU NpU pelieHuu mnpodec-
CHOHAJIbHBIX 3a/1a4y B paMKax YCBOEHHO-
ro yueOHOro mMarepuasia.

10 Gayu1 — CTYJEHT MOKa3ajl yIOBJIETBO-
pUTENIbHOE BJAJICHWE HAaBBIKAMU IpPHU-
MEHEHHUsI TOJYYCHHBIX 3HAHUUW M yMe-
HUI TpU peleHuH NIpoQecCuoHaTbHBIX
3ajjady B paMKax YCBOCHHOTO Y4eOHOro
MarepHaa.

0 6ayioB — CTYAEHT MPOAEMOHCTPUPO-
BaJl HEJOCTAaTOYHBIH YPOBEHb BIIAJCHUS
YMEHUSMH W HaBbIKAMHM TPU pEIICHUH
MpoECCHOHANIBHBIX 3a7a4 B paMKax
YCBOEHHOI'0 y4eOHOr0 MarepHaia.

Texymuit KOHTPOJIb:

100 6Gamnos

DK3aMeH:

50 6amnoB

HUTOI'O:

150 6Gamos
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HaumenoBanue | Cpokn Ixkana
Kpurepun
OLICHOYHOI0 | BBINOJIHE- OLICHHU-
OLICHHBAHUS
cpeacTBa HHUS BaHMA

Kpurtepuu onieHKH pe3yibTaTOB 00y4eHHs M0 AUCHHUILINHE:

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

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

75 — 84 % oT MaKCUMaJIbHO BO3MOXHON CYMMBI OaJlJIOB — «XOPOILOY» (CPeIHUI YPOBEHbD);
85 — 100 % ot MakcuManabHO BO3MOKHOM CyMMbI 0ajlIOB — «OTJIMYHOY» (BBICOKUH (MaKCH-
MaJIbHBIN) YPOBEHB)

3 TunoBble KOHTPOJILHBIE 321aHNUSI WM HHBbIE MATEPUAbI, HEOOXOAUMBIE IS
OLIEHKHU 3HAHUI, YMeHM i, HABHIKOB U (MJIM) ONbITA AeSITEJIbHOCTH, XapaKTepPH-
3yrouue npouecc popMupoBaHUA KOMIIETEHIMI B X0/1e 0CBOEeHHS 00pa3oBa-
TeJbHOH MPOrpaMMbl

3.1 3apanus I TeKyIero KOHTPOJIsl ycleBaeMoCTH

3.1.1 3apanus A5 J1a60paTOPHLIX padoT

JlabopaTtopHas pabora Ne 1 (peanuzyercst B (hopMe MPaKTUUIECKOUN MOATOTOBKH)- 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 1 KDEMHUEBBIX JHOI0B?

4) BriusiHue TeMieparypsl B KOHIIEHTpanuu npumeceii Ha BAX nuona.

5) KakoBbl OCHOBHBIE 00IaCTH TPUMEHEHUSI IHO/I0B?

6) HazoBuTe OCHOBHBIE TApaMETPhI TOTYIIPOBOTHUKOBBIX THOOB.

7) HazoBuTe OCHOBHBIE BU/IBI POOOEB P-N-TIEPEXOI0B.

8) Pacckaxute; Kakue GpU3MYECKUe MPOIECCHI OMPEAENAOT (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) [IpuBecTu cxemy BKJIIOUEHUSI CTAOUIUTPOHA.

JIaGoparopHas padota Ne 2(peanuzyercs B popMe MPaKTHUECKON TIOJATOTOBKN) - Hcce-
008aHUe CMAMU4ecKux Xapakmepucmux u u3u4eckux napamempos MaioMoujHo20 OUNoapHo-
20 mpam3ucmopa

1) OOBsicHUTE YCTPOMCTBO U MPHHIMIT ACHCTBUS TPAH3UCTOPA.

2) TlpuBenute KapTUHY pacIpe/ielieHHss HEOCHOBHBIX HOCHTENICH B 0a3ze TpaH3MCTOpa B
3aBHCUMOCTH OT peXrUMa paboThI.

3) HazoBuTe cocTaBsIoOIINEe TOKOB 3JICKTPOJIOB TPAH3UCTOPA.

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

5)HauepTtuth cxeMy BKJIOUEHHS TpaH3uctopa ¢ OD

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

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

8)HauepTtuth cxemy BKJItOUeHHs TpaH3ucropa ¢ Ob

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

10) OOBACHUTH YCUIIUTENBHBIE CBOWCTBA TPAH3UCTOPA, BKIFOUEHHOTO T10 CXeMe ¢ 001el 6a3oi.

11) Kakue cymecTByIOT CUCTEMbI MaJOCHTHAJIBHBIX TAPAMETPOB M B YeM MPEUMYIIIECTBA
cucremsl h - mapameTpoB?
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12) Kak BBIMISIUT SKBUBAJICHTHASI CXeMa TpaH3HCTOpa B cucteme h - mapameTpo?
13) OObsicHUTE BIMSHUE TEMIIEPATYphl Ha paboTy TpaH3ucTopa B cxemax ¢ Ob u OD.

JlaboparopHast pabora Ne 3(peanusyercs B ¢popMe MPaKTUUECKOUN MOATOTOBKH) - HMccie-
0o8amue mupucmopa

1) Ha3oBuTE OCHOBHBIC THITBI TAPHCTOPOB M OOBSICHUTE MPHHIIKIT UX JICHCTBUSL.

2) KakoBbI OCHOBHBIE TapaMeTpbl TUPUCTOPOB?

3)IlepeyrcanTh ¥ NOSCHUTH CIIOCOOBI TIEPEBO/Ia THPHCTOPA U3 3aKPHITOTO COCTOSIHUSL B
OTKPBITOEC

4) IlepeuncnuTh U OOBSCHUTH XaPAKTEPUBYIOILIHE U NPEACITbHO-0IYCTUMBIC TTAPAMETPBI
THUPUCTOPOB IO IIETTH aHO/A

5) PaccMoTpuTe BOJBT-aMIIEPHBIC XaPAKTEPUCTUKH THPUCTOPA C TOUKU 3PCHUS (U3UUEC-
CKHX TPOIECCOB, IPOTEKAIOIIUX B CTPYKType TUMa N-p-n-p?

6)B ueM COCTOAT MPEUMYIIECTBa THPUCTOPA TIEpe]l TUHHUCTOPOM

7) KakoBbI KOHCTPYKTHBHBIC OCOOCHHOCTH THPUCTOPOB?

3.1.2 PacueTHo-rpaduyeckas pabora

Tema:«Pacuer napamerpoB p-n nepexoaa 1 BAX nmonynpoBOJHUKOBOrO AM0/1a, BIUSHUE
temneparypbl Ha BAX ».

BapuanTtel Ha PI'P BeigaeT npenogaBareisb.

3agaua 1. Onpenenuts BBICOTY MOTEHIUATIBHOTO Oapbepa ¢, ,BO3HUKAIOLIETo IIpHU 00pa-

30BaHUH UCATHHOTO 3JIEKTPOHHO-IBIPOYHOTO MEPEX0/IA B COCTOSIHUHA PABHOBECHSI.

3agaua 2. OmnpenenuTs MUPHHY 3JIEKTPOHHO-IBIPOYHOIO Iepexona oOp U pa3Mepsl
00€IHEHHBIX CIIOEB p- U N- obmacTei (Spo , Ono) B COCTOSHHN PABHOBECHS.

3amaua 3. OmpenenuTh BBICOTY MOTEHIMAIbHOTO Oapbepa, LIMPUHY 3JIEKTPOHHO-
JBIPOYHOIO Iepexojia & u pasmMepsl 00eTHEHHBIX CIIOEB p- U N- oOnacTel ( O, , On ) IIPH Mojade
Ha [epexo/l BHELIHero HanpshkeHus U.

3anaya 4. Paccuutars GapbepHyto Cs EMKOCTD II€pexo/ia IpH BHEITHEM HampsbkeHun U.

3anaua 5

1) aTh XxapakTepUCTUKY JUOJA.

2) Beinucath U3 cripaBOYHHKA OCHOBHBIE MTAPAMETPHI:

Unp = npu Impmax =
I o6p = npu UoOp. max =
Pcp = t max =

3) IloctpouTh (Ha MUJUIUMETPOBKE) BOJIBT-aMIIEpHYIO XapakTepuctuky (BAX) nuona
i Temrieparypsl t=25 C g 3a1aHHOrO AMOA.

[Tpu nmoctpoennn BAX npsiMble 1 0OpaTHbIE BETBH XapaKTEPUCTUK PACIIONOKHUTH B O
HOM crucTeMe KOOpAHHAT.

4) I1o BoJbT-aMIIEpHON XapaKTEPUCTHUKE OMPENETUTh

CONnpoTHBJIEHHE NpsIMOMY TOKY (Rmp) npu Hanpsbkenun Uy, Ha imHeiiHOM ydacTke BAX
U COIMpOTHBIIEHHE 00paTHOMY TOKY (RoOp) mpu o6paTHOM HampsHKeHUN

5) AubdepeHnyanbable CONPOTUBIEHHS (Iyg) U KpyTH3HY (S) npsamoii BetBu BAX s
HanpsKeHus Uy,

3.2 3aganus 1J1s1 IPOMEKYTOYHON aTTeCTAUH

KoHTpoJIbHbIE BONPOCHI K IK3aMeHY
1. CoOcTBEeHHBIC H IPUMECHBIC MOTYITPOBOAHUKHU, UX TPOBOAUMOCTb.
2. Jpenid nu muddysus Hocurenei 3apsna.
3. Ob0pa3zoBanue p-n-nepexoxaa. Ilepexon B paBHOBECHOM COCTOSIHUU
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ITpoueccsl B P-N-niepexoie Npu NoJa4ye BHEUIHETO HAMPSKEHMUSL.

5. Bombpr-ammepnas xapaktepuctuka (BAX) p-n-mepexoma. IlpoGoi mepexoma. Bums
po0os.

6. Pa3HOBMJIHOCTH MOIYNPOBOAHMKOBBIX AMOAOB. IIpuHIMII NeiicTBUSA, OCHOBHbIE Mapa-

METPBI U XapaKTEPUCTUKHU BBITPSIMUTEIBHBIX THOJOB U CTAOMIUTPOHOB.

EmMkocTu p-n-nepexona. Bapukan

Bunonspusie Tparsuctopsl (BT): ycTpoiicTBO, IPUHIIUIT ASHCTBHS, PEKUMBI paOOTHI.

9. Cxewmsl BkiatoueHus: bT, OCHOBHbIE CTaTHUECKUE XAPAKTEPUCTUKH U MMapaMeTphl B CXe-
Me ¢ oomuM amuTTepom (0),

10. ocHOBHBIE CTaTHYECKHUE XapPAKTEPUCTUKU U MAapaMeTpbl B CXEME C OOLIMM SMHUTTEPOM
(Ob),

11. BausHME TemmepaTypbl Ha CTATUYECKUE XapaKTEPUCTUKU OUIIOISIPHOTO TPAH3UCTOPA .

12. bunonsipHble  TPaH3UCTOPbI KaK JIMHEHHBIA 4yeThipexmoiocHuK. Cucrema h-
apaMeTpoB, CXeMma 3aMmelleHus TpaH3ucropa B h-mapamerpax. Ompenenenue h-
[apaMeTPOB [0 XapaKTEPUCTUKAM TPAH3UCTOPA.

13. IloneBble TPAaH3UCTOPHI C YIPABISAIOIINUM P-N-TIEPEX0A0M: YCTPOHCTBO, MPUHLIUI Jeii-
CTBUS, OCHOBHBIE XapaKTEPUCTHKH, TapaMETPhl, CXeMa 3aMELICHUs], BIUSHUE TeMIIe-
paTypsl.

14. IloneBble TpaH3UCTOPBI C U30JUPOBAHHBIM 3aTBOopoM (MJII-TpaH3ucTopsl): ycTpoi-
CTBO, IPUHIIMI JeHCTBUA U XapakTepuctuku M/III-TpaH3ucTOpoB ¢ MHAYLIMPOBAaHHBIM
Y BCTPOCHHBIM KaHaJIOM.

15. Tupucropsl: yCTpOHCTBO, IPUHLUI JAEHCTBUSI, XapaKTEPUCTHKH, TapAMETPhI, CIOCOOBI
BBIKJTFOUECHHSL.

16. CumuCTOpBI: YCTPOHCTBO, MPUHIIMIT ACUCTBUS, XapaKTePUCTHKH

o N

17. Cetoauozpl: yCTpOHCTBO, MPUHIMIT ACHCTBUS, XapaKTEPUCTHKH
18. nonynpoBoAHUKOBBIE (HOTOAIEKTPUUECKHE TPUOOPHI.
19. OntpoHsl. ycTpoiicTBO, MPUHLUT JEHCTBUSA, XapaKTEPUCTUKU

TumnoBsble 3K3aMeHAIIMOHHBIE 32/1a4 1
1. OOpartHbIif TOK HaCHIIEHUS UaeaNbHOTO repmManueBoro auoxa npu 7 = 300 K cocras-

asiet |o =30 MxA. HaiiTi conpoTuBiieHue quoia mocTosiHHOMY TOKy R u nuddepennunansHoe

COTIPOTHBIICHUE Iy, TPH MPSIMOM M OOPATHOM HANPSDKEHUsX, paBHBIX 0,2 B.

2. OO0parnblif Tok HaceimieHus pP-n-nepexoxa |, =1 mMxA mpu 7 = 300 K. Onpexenuts

COIPOTHUBIIEHUE NEPEX0a OCTOSHHOMY TOKY U AU(QepeHInanbHOe CONPOTUBICHHE TIEpexoia
U MPSIMOM U 0OpaTHOM HampsDKEHUSX, paBHBIX 150 MB.
3. OOpaTHBII TOK HACHIIICHHS HeaTbHOr0 P-N-miepexoxa npu temreparype 7' = 300 K

paBeH 2 10~ A. Haiiru: a) TOK, TEKYIIMH MpH NpsMOM HanpsbkeHud, pasHom 0,1 B; 6) conpo-
TUBJIEHUE JU0JIa TIOCTOSSHHOMY TOKY M Tu(depeHIaibHOoe CONMPOTUBIEHUE MPU MPSMOM U 00-
paTHOM HanpsKeHusx, paBHbix 0,3 B.

4. P-n-nepexoxn nmeet npsamoit Tok 0,8 A npu npsimom Hanpsibkenuu 0,3 B u remnepatype
okpyxatomient cpeabl 7 = 35° C. Onpenenutsb: a) oOpaTHBIA TOK HachlleHus; 0) nuddepeHu-
aJbHOE COINPOTHUBIIEHHE Iepexoaa npu npsimoM HanpsbkeHuu 0,2 B; B) nuddepenuunanbHoe co-
NPOTHUBIICHHE NIEpex0/1a Ipu 00paTHOM HampsbkeHuu 1 B.

5. OOpartHbrit Tok HaceimeHus |gp-n-nepexona mpu 7' = 300 K paBen 10712 A IIpu no-

BBILIEHUH TemIepaTypbl Ha 75 ° CoOpaTHBINA TOK HACBHIIEHHS YBEIHMYUICS B 103pa3. Omnpene-
JIUTH HANPSDKCHHUE HA IIEPEX0/Ie IIPU KOMHATHOW U TMOBBIIICHHON TEMIIEPATypPE, €CIIH MPSMOU TOK
gyepes Hero | = 5 MA.

6. Hzobpasute BAX naeanbHOro p-n-mepexoja. 3/1ech k€ HAUEPTUTE PEAbHYIO Xapak-
TEPUCTHKY JMO0Ja U OOBSICHUTE PA3In4Msl MEXKIY ITHUMHU JIBYMs KpUBBbIMHU. Beruuciure nudde-
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pEHIMaNbHBIC COMPOTHBICHHUS [y, p-N-NIEPEX0O/Ia MPU TOKES I =0,01; 0,05; 0,1; 1,0; 2,0; 5,0 u
10,0 MA. Temmniepatypa T = 300 K, oOparuslit Tok Haceimenus |y = IMkA. OcHOBBIBasiCh Ha TO-
JIy4CHHBIX 3HAYCHHSX CONMPOTUBICHNUS Iy, NP PA3IMIHBIX TOKAX |, 06cynuTe BO3MOKHOCTH

IPAaKTUYECKOT0 MCII0JIb30BaHMS JMOA KAaK 3JIEMEHTa € YIPaBIsieMOM POBOAUMOCTHIO.

7. Jluonpl, cMelIeHHbIE B 00OpaTHOM HaIpaBJIEHUH, YAaCTO UCIOJB3YIOT B Ka4eCTBE Iepe-
MEHHBIX KOHIEHCATOPOB. BbIumcinTe, Kak yMeHbIIaeTcsi OapbepHasi eMKOCTh JMO0JA C PE3KUM
IepexoA0M IIPU YBEIMYEHUH MOAYJIS HalpsbKeHHs cMeleHus Ha 1 B, ecnu usBecTHO, uTO npu

U=5B, C6ap =20 nd.
8. ¥V monynpoBOJHUKOBOTO JHOJA RHp =25 Om; R06p =2,5 MOwm; C = 120 n®. Ompe-
JICJIATh: a) Ha KaKOW 4aCTOTE EMKOCTHOE COIPOTHUBIICHUE CTAHET PaBHO R06p U BCJIEICTBUE ITO-

r'O MPOU30UJIET 3aMETHOE YBEIIMUEHUE OOPATHOTO TOKa (HO OH BCe ele OyJeT MallbiM); 0) Ha Ka-
KOH 4acToTe eMKOCTHOE CONPOTHBICHHE CTAHET PABHO Ry, ¥ NMPOM30HIET pe3koe yXy/ueHne

BBIITPSIMIISIFOLLETO JEHCTBUS TUOAA.

9. T'epmaHueBbIil P-N-TIepexo]] UMEET OOpPATHBIN TOK HACBHIMICHHS SMKA, a KPEMHHUEBBIHA
MEepexo/l TAKUX K€ pa3MepPOB UMEET OOPATHBIM TOK HACBHILICHUS 10"°A. Boruncinuts u CPaBHUTh
npsiMble HanpspbkeHus: Ha nepexonax npu ' = 325Ku toke 0,2 A. ComnporusieHueMm 0a3bl mpe-
HeOpeYb.
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