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1.IOEJX OCBOEHUA JUCHUIIJINHBI

[lensiMu  OCBOEHHSA JUCUMIUIMHBL «@U3HYeCKHe OCHOBbI MHMKPOIJIEKTPOHUKHW», SBISIOTCA:
npuoOpeTeHne 3HaHMHW O CBOMCTBaxX, XapakTepUCTHKaX U IapaMeTpax MOJIYIpPOBOJHUKOBBIX
npuOOpOB U YCTPOMCTB B JUCKPETHOM M HWHTETPAJIBHOM HCIIOJHEHUH, COCTABISIOLIMX OCHOBY
COBPEMEHHOM  3J€MEHTHOM 0a3bl  3JIEKTPOHHOW  ammapaTypbl; (OPMHUpPOBAHUE CIOCOOHOCTEH
NPaBWIBHO MPUMEHSATh TOJTYYEHHBIE 3HAHUS IPH pa3pabOTKEe W KOHCTPYHMPOBAHWUHU amnmapaTypbl
CHUCTEM YIpPaBICHMs, a TaKKe NPU M3YYEHHUH BaKHEHIIMX Juid OakajaBpa HalpaBJICHUH
HOJATOTOBKU «YIIpaBJIEHUE B TEXHUYECKUX CUCTEMAX» ITUCHUIUIMH «DJEKTPOHUKA U JIEKTPOHUKAY,
«MUKPOKOHTPOJUIEPHI M YCTPOMCTBA CONPSDKEHUS C OOBEKTOM», «TeXHHYecKHe U3MEepeHus |
puOOpHI».
2MECTO JUCIHUIIJIMHBI B CTPYKTYPE OIIOIl BO

Jucnuniuaa «®u3nyeckue OCHOBBI MHKPOYJIEKTPOHMKH» OTHOCHTCS K 00s3aTelbHBIM
BapUaTHUBHOW YacTH y4eOHOTO IUIaHa, JIOTHYECKH M  COJAEPIKAaTeNIbHO-METOAMYECKH CBsi3aHA C
TEOPETHYECKUMHU JTUCLIUILIMHAME , TPAKTHKaMHU IPE/IIECTBYIONIET0 TepHoia oOyueHHUs : GU3UKOH ,
BBICIICH MaTeMAaTUKON M HEOOXOMMa IS YCIIEUTHOTO OCBOSHHSI TUCIMILIMH MPUKIAIHOTO XapaKTepa
«DNEKTPOTEXHUKA U DIEKTPOHHUKa» , «OCHOBBI MUKPOCXEMOTEXHHMKH» M JIp. Ha CTapIIUX Kypcax
oOyuenus. OOsi3aTeNbHbIC TUCHMIUIMHBI — (OPMUPYIOT HEOOXOAMMBIE TpPH  HPOCKTHPOBAHUHU
9JIEKTPOHHOW ammaparypsl CHOCOOHOCTH K OOOOIICHMIO M aHanu3y MH(OpManuu O COBPEMEHHBIX
HAYYHO-TEXHMYECKHX HAINPaBICHHUAX M pa3paboTKax.

3. KOMIIETEHIHUU OBYYAIOLIEI'OCs, ®OPMUPYEMBIE B PE3YJIBTATE
OCBOEHMSA JUCIIAITJIMHBI

B pesynprare  ocBoeHHMs ~— AUCUMIUIMHBI  «DPuU3MYeCKHE€ OCHOBBI MHUKPOIJIEKTPOHUKH» Y
obyyaromierocs (HopMupyercs KOMIETSHITHUS:
- CIIOCOOHOCTh YUYUTHIBATh COBPEMEHHbIE TEHICHLMU PA3BUTHS IEKTPOHUKH, HU3MEPUTEIBHOW U
BBIYUCITUTENIFHOW ~ TEXHUKH, WH()OPMAIMOHHBIX TEXHOJOTHH B CBOEH mpodecCHOHATHHON
nestensHocTH (OITK-7);
- CIIOCOOHOCTBIO NMPOU3BOJIUTH PACUETHI U IPOEKTUPOBAHUE OTJIEIBbHBIX OJOKOB U YCTPOWCTB CHUCTEM
aBTOMAaTH3allMM M YIpaBJIEHUS U BBIOMpATh CTaHIAPTHBIE CPEJCTBA aBTOMATHKH, U3MEPUTEILHON U
BBIYUCITUTENIFHOW TEXHUKU JJISl TPOCKTUPOBAHHUS CHUCTEM aBTOMATH3allMM W yIPaBICHUS B
COOTBETCTBUH ¢ TexHH4YecKkuM 3ananuem (ITK-6).
B pesynpraTe OCBOGHMS IUCHUIUIMHBI OOYyYaromIMicsl MOJKEH JIEMOHCTPUPOBAThH CIIEAYIOIINE
pe3yabTaThl 00pa3oBaHUs:
3HATh:

® IIPUHIUIBI JEHCTBHS, XapaKTePUCTUKH, TApaMeTPhl, 00JIACTH NPUMEHEHHS MOIYIPOBOAHUKOBBIX
nprOOpPOB M YCTPOMCTB Ha WX OCHOBE, COBPEMEHHBIC TEHICHIIMU PAa3BUTHS AIIEKTPOHUKH,
yMeThb:

® coOupatb, 00pabaTbiBaTh, aHAIM3UPOBATh U CUCTEMATU3UPOBATh HAYYHO — TEXHUUYECKYID H

CIPAaBOYHYIO MH(POPMALMIO MO TeMaTHKe padOThl WJIM HMCCIEIOBAHUS,

® CaMOCTOSITENIbHO MPOBOJUTH SKCIEPUMEHT U 00pabaThiBaTh MOJYYEHHYIO HH(OpMAIHIO;
BJIaJeTh:

®  CIOCOOHOCTHIO  HWIIOJIb30BaThb  OCHOBHbIE  NpHEMbl  OOpaOOTKM M TPEICTaBJICHHUS
HKCIIEPUMEHTANIbHBIX JIaHHBIX;

® MeToJaMM pelIeHHs 3a/ad aHajdu3a M pacyeTa XapaKTepUCTUK  AJNEKTPUUYECKUX U
AIEKTPOHHBIX LEIEH;

® OCHOBHBIMH TIpHeMaMu OOpaOOTKM U TPEJCTaBICHUS ITaHHBIX , CIIOCOOHOCTBhIO pPaboTaTh C
U3MEPUTEIIBHON ammaparypoyd IO 3aJaHHBIM METOAUKAM;

e yHpopManueld 00 OTEYECTBEHHBIX W 3apyOEKHBIX pa3pabOTKax B HM3y4aeMOMl NpPEeIMETHON
obnactu.



4.CTPYKTYPA U COAEPKAHUE JUCHOUIIVIMHBI «PU3UNYECKHUE OCHOBbBI
MUKPO2JEKTPOHUKMW»
OO0miast TpyA0EMKOCTh TUCHMIUIUHBI «DU3NYECKHUE OCHOBBI MUKPOIJIEKTPOTEXHUKHU

cocrasiisieT 5 3adyerHpix equuulr 180 gac

Bunsl yueOHOU paboTHI, ?e(:ghﬁl
BKJIFOYasi CAMOCTOSITEIILHYIO O6ber | KoHTPOMSL
< paboTy CTyIeHTOB 6HOi P
§ U TPYJOEMKOCTh (B Yacax) YUCOIOH | YCTICBACMO
gl 2 paboTsl, CTH (no
Ne Paznen g8l 3 C IPUM.-UEM Heoensm
/i IUCUUITIAHEI 2 = = WHTEpaKT- | cem-pa),
© el = % £ | g HBIX ¢dopma
Zl S| 5] 2| &9 = | METONOB | MPOMEKYT
5| 2 5] ¢ & ¥ | (Buacax/| ouHoOii
= % == %) arTecTanu
2 u (no cem)
Brenenne. Ilonstus u tepmuusr | 3 | 1 2 1/50
(UMK /I, MaTepuanbl, THIBI
MOJYTIPOBOJHHAKOB
1 Ilepexonsl. Xapakrepuctukun #u | 3 | 2 2 2 20 2/50
apaMeTpsl BEHTHIIBHBIX
MepEX00B - TUOJIOB.
2 Bentunapueie Auonbl, Ha ocHoBe | 3 | 3- | 2 2 2 6 3/50
repMaHus,  KpPeMHHs,  JHOJbI 4
[MoTku. IIpumeHnenus 1MOAOB.
JruckpeTHOoe M MHTErpajibHOE HC-
MIOJIHEHHE JTNOI0B
3 Ceeronuoapl.  XapakrtepucTuku, | 3 | 5- | 2 2 2 |4 3/50 1p-x
napameTpsl, Buzbl. [[pumenenus. 6
@oroanoasl. Pexumel  paboTHI,
XapaKTEePUCTHKH, apaMeTphl.
IIpumenenus.
4 Tpanzuctopsr ounonspuste. [lpur | 3 | 7- | 2 2 |4 |20 4/50
—LUN JEHUCTBUS, TPAH3UCTOPHBIN 8
3¢ dexr. XapaKTepuCTHKH, mapa —
MeTpbl. CXeMbl BKIIIOUEHHS.
WurerpansHoe ucnonsenue BIIT.
5 TpaH3uCTOPEI TTONIeBBIE. TUTIBL. 319 |2 2 4 20 4/50
[puHuMD JIEHCTBHS. 10
XapaKTepUCTUKH, rapaMeTphl.
Cxembl BKIIIOYEHHUHs.J[UCKpETHBIE
u uHTerpansaeie MOII-Tproas!.
6 | YpaBHeHus u mapamerpsl pexxuma | 3 | 11 | 2 2 26 2/50 2p-k
MaJlbIX CHTHAJIOB. DKBHBaJICHTHAs -
CXeMa peXHMa MaJblX CHI'HAJIOB 14
BIIT u IIT. IlpeacraBneHue o
YaCTOTHBIX XapaKTEPHUCTHKAX.
7 Tupucropsl, nuHUCTOpRL, | 3 | 15 | 2 2 4 10 4/50
CHMHCTOPHI, XapaKTePUCTHKH, -
napameTpsl. [Ipumenenwus. 17
8 CusioBbie puOOpsI HAa ocHOBe mo- | 3 | 18 | 2 4 2 20 4/50 3px
JIEBBIX u o/n CTPYKTYp
:CUT,BCUT,IGBT.
UTOI'O 18 18 | 18 | 126 27/50% 3a4yeT




Jlekun

[TonsTHs ¥ TepMUHBI GUKUKH MTOTYIPOBOJAHUKOB, MATEPUAJIbl, TUIIBI IOTYITPOBOJHUKOB!
YUCTbIE, IPUMECHBIE, TUIIBI IPOBOJIUMOCTH.

[Tepexonpl, knaccudukanus. XapaKTepUCTHUKH U HapaMeTpbl BEHTHJIBHBIX MEPEX00B-IUO0JI0B.
[Ipsimoe u oOpatHOe cMemeHuss aAuoaoB. lloreHnmanbHbe (30HHBIE) auarpammbl. CBoiicTBa
nepexoaoa-1uoaoB. /luoabpl Ha OCHOBE TepMaHMsl, KpEeMHHMs, apceHupa-raums, auoasl LoTkw.
[IpuMeHeHust TMO0B.

Ceroanobl; MapaMeTpsl, BUIbl, puMeHeHus; Poroanosl. Pexumbl paboThl, XapaKTEepPUCTUKH,
napaMmeTpsl, IPUMEHEHUS.

Tpanzucropsl Oounonspasie. [IpuHIun neictBus. XapakTepUCTUKU mapaMmeTpbl. CXeMbl BKIIIO —
yeHus. Henunennas sxBuBanenTHas cxema bIIT .Ilpumenenns.

Tpansucropsl nosneBble. Tumnbl. [IpuHnun peicTBusa. XapakTepuCTUKH ,apaMeTpbl. CXxembl
BiimroyeHus. [Ipumenenns IIT

VYpaBHeHus u napameTpsl pexxuma Manbix curHanoB BIIT u IIT. DkBuBaneHTHbIE CXEMBI PEKUMA
YCUJIEHUSI MaJIbIX CUTHANIOB. [IpeacTaBieHne 0 4aCTOTHBIX XapaKTEPUCTUKAX.

TupucTOphl, IUHUCTOPHI, CAMUCTOPBI. XapaKTEPUCTUKHU, TApaMETPbl, IPUMEHEHUSI.

CunoBeie mpuOOpel HAa OCHOBE OWIONSAPHBIX W mONEBBIX CTpykTyp. IIT Tmma MOSFET.
Tpanzucrops!l co crarnyeckoit unaykuuein (CUT), BCUT, bunonspHbie TpaH3UCTOPHI C MOJEBBIM
ynpasisitoium siektpoaoM (IGBT). XapakrepucTiku, napamMeTpbl, IPUMEHCHUSI.

IIpakTHyeckue 3aHATHS
1. Pacuer xackanos Ha BIIT, paboratouux B pexxume Kiroya. TpaH3UCTOPHBIE KIKOYHM C aKTUBHOMN
Harpy3kou. 5 ynpaxHeHHM.
TpaH3uCTOpHBIE KITIOUX CO CBETOIMOAAMH B LIEMU KOJJIEKTOpA. 4 yIpaKHEHHUS.
Kackanpl cornacoanust ypoBHEH Ha TPAaH3UCTOPHBIX KJIt04ax. 4 ylnpaKHEHHUS.
Pacuer nenn ynpasnenus [IT — MOSFET, paGoTtatonmx B pexxMe KIIro4a. 5 ynpaxHeHUH.
I'pado-ananuruueckuii pacuer kackana Ha BIIT B pexxume ycuneHuss Majoro curHaa.
6. 'pado-ananmurrueckuii pacuer kacana Ha [IT B pexumMe yCHIIEHUST MaJIOTO CHUTHAIA.

okrwn

JlaGopaTopHbie padoThI
Jlabopatopuast padota Nel. UCCIIEJOBAHUE CTATUYECKHUX XAPAKTEPUCTUK IMOIOB
(BeHTUIBHBIX, [1I0TTKH, OTIOPHBIX, CBETOU3ITYYAOIIINX )
Jlaboparopuas  pabora  Ne2. MCCJIEJOBAHUE CTATHUYECKHUX  XAPAKTEPUCTUK
BUTTIOJISAPHBIX TPUOJIOB
Jlabopatoprass  pabora  Ne3. MCCIIEAOBAHUE CTATUYECKHUX XAPAKTEPUCTUK
[TOJIEBBIX TPUOIAOB
JlaGopatopnass pabGora Ned. HWCCJIEJJOBAHUE XAPAKTEPUCTHUK OIHO - WU
JIBYXITYJIbCHBIX BBIITPSIMUTEJIEN

5. OBPA3OBATEJIBHBIE TEXHOJIOTUHA
JIeKIIMOHHBIE 3aHATUS TPOBOJAATCS B AyJUTOPUAX, OOOPYAOBAHHBIX HJIEKTPOHHBIMU IPOEKTOPAMH,
YTO TO3BOJIIET COYETATh AKTHUBHBIE W HWHTEPAKTUBHBIC (OPMBI TPOBEICHHS 3aHSATHHA. Y IeTbHBINA
BEC JICKITMOHHBIX 3aHATUl — 20%.
VYnaensHBI Bec 3aHsATHH B WHTepakTHBHOW (opme 50% ot oOmero oOGbeMa YacoB,
BBIJICJICHHBIX Ul JUCLUILIHHBL.

6. OLEHOYHBIE CPEJICTBA JJI51 TEKYIIEIO KOHTPOJISI YCIIEBAEMOCTH,
MPOMEKYTOYHOW ATTECTAIIAU IO UTOTAM OCBOEHUS JUCIHUTIIAHLI U
YYEBHO-METO/IMYECKOE OBECHEYEHUE CAMOCTOSITEJIbHOI PABOTBI
CTYJIEHTOB



Tematuka u Bonmpocsl k CPC

1. BausiHue TeMIiepatypbl Ha apameTpsl epexoaa-auo/ia.

[Tpsimast BeTBr BAX nepexona. Uto Takoe TemneparypHbiid ko3¢ duuuent nanpsoxenus (TKH)?
Ectb nu paznuna mexay TKH kpeMHUEBBIX B repMaHUEBbIX nepexo10B? KoMnoHeHThl 00paTHOTO
TOKa, Auoja. Kakas 3 KOMIOHEHT 0OpAaTHOTO TOKA SIBJIIETCSI OCHOBHOM y reépMaHUEBbIX U KPEMHU —
BbIX nepexoa0B? [Ipuuuna remnoBoro nmpodos nepexona’?

2. BeicTpOIeHiCTBIE BEHTHUIIBHBIX THOJIOB

Kak o0bsicHsIeTCSI HHEPIIMOHHOCTD MEPEXOAHBIX MpoleccoB B quoaax? CrnocoObl yBeTUYEeHUS
obicTpopeiicTBus .Kakas paznuna Mexay p-n — nepexoaom u nepexonom Illotku? Ilouemy auoast
IoTKM OTIMYAOTCS MAJIOW HHEPUUOHHOCTHIO?

3. [Ipupona cBedeHHs MEPEXOA0B , TOCTPOSHHBIX HA HHTEpMeTauiax . OT 4ero 3aBUCHT CIEKTP
m3nyderus nepexona ceeronuona (CI)? dotomuonsl (DJI). @oto-3.1.c.; 3HaUCHUS ; 0OCOOCHHOCTH
npumeHeHust O/ B GoTOIMOTHOM peKUME .

4. TemneparypHas ctabunsHocTh BAX Ounonsapusix TpuonoB (BIIT). Bnusuaue temmeparypsl Ha
SMUTTEPHYIO U KoJuIeKTOpHbIE BAX B pa3nuuHbIX cxemax BkItodeHus. [IpencraBinenue o crabu —
nmu3anuu pexxumoB pabotsl BIIT. Henunelinbisa u nuHeinbie cxembl 3amenenust bIIT. CBsa3p mexy
MapaMeTpaMu HEJTMHUHBIX U JIMHEUHBIX SKBUBAJIEHTHBIX cXeM. BIIT kak yeThlpexnoatocHuK. beicT —
poaeticteue BIIT, nepexoiHbie MPOIECCHI.

5. Otnuuutenbabie ocooeHnoctu BAX nonesbix Tpuoaos (I1T) pasubix Tumnos. [Ipeacrasnenue o
ctabunm3anuu pexumon pabotsl [1T. Jluneitnas cxema 3amenienus. B yem cythb agdexra Munepa?
bricrponerictBue 1T, nepexoaHbie mporeccsl.

6. Kak mocTpouTh SKBUBAJIEHTHYIO CXEMY IIPOCTOr0 JINHEMHOIO YCUJIMTENI CUTHAIa Ha IpUMepax
BiurroueHust BIIT ¢ o6mum smutTepom, I1T ¢ o6mum nctokom? IIpoBectu pacder mapameTpoB 1o
HaIpsKEHUIO.

7. OtnuuutenbHble oco0eHHOocTH BAX THPHCTOPOB M CUMHCTOPOB OT OOBIYHBIX BEHTUIIBHBIX
nnonoB. [IpeacrapneHne o NpUMEHEHUH TUX MPUOOPOB B CXeMaxX B CHIIOBBIX CXeMax Impeodpa —
30BaHus YHEPTUU. Kak BBITTSAIAT CXEMBI YIPABISIEMBIX BBHITTPIMUTEIICH U PETYISATOPOB SHEPTUU?

8. [IpumeHeHne CUIIOBBIX TPUOOPOB B cXeMax mpeodpa3oBaHus sHepruu. [lepexonHble mpoieccs
Y TIOTEPH B TPAH3UCTOpaXxX Mpu paboTe B pexxume Kitoua. MuTemiekTyansHbie Tpan3ucTopsl. [Ipun —
MBI YIIPABIEHHUS CUJIOBBIMU TPAH3UCTOPAMHU B MIPEOOPa30BATEIAX.

Jlnist TeKymiero KOHTPOJS YCIEeBAaeMOCTH MPUMEHSETCS PEeUTHHT-KOHTPOJb, HAa 5-6, 11-12 u
18 Henensx, a Takke MPOBOJSATCS 3AIMTHI OTYETOB IO BBINOJHEHHBIM Ja0OpaTOpHBIM paboTam.

Bonpocel kK peMTHHI-KOHTPOJII0 3HAHUH CTYI€HTOB

PeiiTuHr-kouTposab Nel

1.OnexTpoHHO-ABIpouHbIe TIepexoasl, Omnpenenenue, Knaccudukarms. ITone mnepexona,
noteHIMaIbHbIH Oapeep. [lpuHumn neiictBus. PaBHOBecHOe cocTosiHME, TpsiMOEe MU OOpaTHOE
CMELIEHUE epexoa.

2. BAX nepexona. @opmyna BAX. IIpsmas BETBb KPEMHUEBBIX U TEPMaHUEBBIX IIEPEXOIOB.
TKH, nuddepenunanbaoe conporupienne. HanpspkeHue naTku.

3. O0parnas BerBb BAX. KomnonenTsl 00paTHoro Toka. THIIBI Tpo0oOs NEpexoa0B: TYHHEIbHBIH,
JIABUHHBIN, TOBEPXHOCTHBIN, TEIIJIOBOM.

4. Emxoctu nepexonoB. bapbepHast, nuddysznonnas. HeprmoHHOCTH nepexooB. Cxema
3aMEILEHHUS.

5. duoxpl. Knaccuduxanusa nuonos. Bentunenele quoasl. YI'O, mapamerpsl. IMnyiabcHBIE U
yHHMBepcanbHble AMoabl. [lapaMerpsl. OTin4Ms OT BEHTHIBHBIX JUOJOB.

6. Onopusle auonabl (crabunutponsl), YI'O. XapakTepucTUKH, MapaMeTpsl, Kiaccuukarms,
IIPUMEHEHHE.

7. Huonsl IloTTKHM, cBeTOAMOABI, (OTOAMOABI, TyHHENIbHbIE muonabl. YI'O, XapaKkTepHCTUKH,
IapaMeTpsl, IPUMEHEHUE.



8. Tpuonpl. bunonspusie tpuoasl. YI'O. CrpykTypa, NOTeHIMalbHas AWAarpaMMa, IPUHIINI

nerctBus.  Crathuyeckue XapakTepUCTUKH
PeiiTuHr-KoHTpOIBL Ne2
9. Komnekropusle BAX BIIT. O6nactu orceuku, HaceieHus, aktuBHas (OO, OH, AO).

Omurrepusie BAX BIIT.

10. Cxembr BximoueHust BIIT: ¢ Ob, O3, OK. XapakTepucTUKud CXeM BKJIIOUCHHSI CXEM
BKJtoueHus ¢ Ob u O03.

11. YactoTtHbie xapaktepuctuku BIIT.

12. Tonessie Tpuonel. YI'O, kmaccupukanums. MIAIL, MOII-Tpuoasl ¢ MHAYIHPOBAHHBIM
ka"HayioM. [ IpyuHIMn neiicTBust XapakTepucTUKH, TapaMeTpBbl.

13. IloneBsle TpHOBI CO BCTPOCHHBIM KaHaioM. [IpuHiun aelictBus, xapakrepuctuku. [lonesbie
TPUOJIBI C YIPABJISAIOIINM IepexooM. [IpyuHiun necTBus, XapaKTepUCTUKH.

14. Cxembl 3aMelleHUs MOJEBBIX TPUOAOB, MEXAYNIEKTPOJHBIE €MKOCTH, WHEPLUOHHOCTD,
YaCTOTHBIE CBOICTBA.

15. ITapameTpsl pexkuma manoro curana BIIT.

16. [TapameTpsl pexxuma manoro curhaia IIT.

17. Jluneitnsie sxBuBaneHTHbie cxembl BIIT u TIT.

PeiiTuHr-konrposan Ne3

18. Tupucropsl, cuMuctopsl, AMHUCTOPBL. YI'O, npunnun aeiicteuss. BAX, napameTpsl.

19 . Cxemsl (hazoympaBisieMbIX BBIIPSMHUTENCH (0JHO-ABYXITYJIbCHBIE ).

20 . CunoBble mpuOOPHI HA OCHOBE MOJIEBbIX U Ounosapueix crpykryp. CUT, BCUT, IGBT.
Oco0OeHHOCTH, XapaKTEPUCTUKH, [TapaMETPbl, IPUMEHEHUS.

21 . PexuMbl paboThl CHJIOBBIX HPUOOPOB B cXeMax HpeoOpa3oBaHUS ISHEPIHU.

22 . Yupasnenue BIIT pexume kitoua , 0COOEHHOCTH.

23 . Vnpasnenue IIT MOSFET u IGBT B pexume Kiroda, 0COOEHHOCTH.

Bompocsl Kk 3a4ery mo AMCHUIIMHE
«®u3dnyecKkue OCHOBbI MHKPO3JIeKTPoHuKH» (DPOMDI)

1. DnexTpoHHO-IBIpOUHBIE Tepexonbl. Knaccudukamus p — N — mepexonoB. Kmaccudukanms;
IIPUHLIMAI ACUCTBHS ; MOTEHLIHAIbHAS JUarpamma.

2. YcnoBust pabotel P — N — mepexona . CBA3p MeXJy MUPUHONW TMepexojla U BHICOTOU
NOTEHIMAJIBHOrO Oapbepa.

3. BAX wu mnapaMerpsl HI€albHOIO M peajbHOro auona-nepexona. [Ipsmas BerBb BAX.
[lpsmass BetBb BAX juona: nuddepeHnuanbHoe  CONMPOTUBIICHUE, HANPSIKEHHE — IISTKHY,
TemrepaTypHbiii koddduiuent Hanpspkenus (TKH) .

4. OOpatrnas BetBb BAX  amoma-nepexoma. OOparHblii TOK  auona. TemmeparypHas
3aBHCHUMOCTh COCTABJIIOIIUX OOpPaTHOTO TOKa.

5. IIpoGoii mnepexona. Tumbl: TaBUHHBIA, TYHHENbHBIH, TEIUIOBOW, MOBEPXHOCTHBIA. [IpHumHbI
npoOoeB.

6. EMxoctu nepexonoB: G6apbepHas, aud@ysuonHas; pusnueckuii cMbIci, BIUAHHE Ha paboTy
nepexo/ia-1uoja.

7. Ilpomecc mepekioueHus auona-nepexona (mepexonHwlii mpormecc). Cxema 3amelleHus
pealbHOTO JTMOoja.

8. BentwibHble (BoIpsaMuTensHbie) auonasl (BJl). YcnoBHoe rpaduueckoe o003HA — yeHHE
(YT'O); xapakTepuCTUKH, JKCIUTyaTallMOHHBIE  TapameTpbl . MMmynabCHbIE ©  yHHBEPCAJIbHBIC
JIMOJIbI, SKCILTyaTallMOHHbIE NapaMmeTpsl. IIpuMmeneHns.

9. Iuomer Ilortkm (L), omopupie mmomasr (OJl, ctabunutponsl). YI'O, xapakTepuCTHKH,
HapaMeTpsl, IPUMEHEHUS.

10. Tynnenbable u obpameHusie auoasl (T, OM). YT'O, npuHIun neicTBus, XapaKTEePUCTUKH,
HapaMeTpsl, IPUMEHEHUS.



11. Ceerousnyuaromue nuoasl (CHUJ). YI'O, xapakrepuctuku, npuMmeHeHus. ®oto — AuOAbI
(D). YI'O, xapakrepuctuku. Brmouenus DJ]. [IpuHuunm aecTBUsS B pa3HBIX BKIIOUYCHUSX.
IIpumeHeHue.

12. bunomspusie  Tpuoael  (BIIT). OOmas  xapakTtepuctuka  NpuOOpa, NPUMEHECHHE
(ynuBepcanphblif). YI'O, koHcTpykuusa miaockoctHoro bBII. Ilpunuun peiictBuss Ha nmpumepe
BKIOYeHHUs1 ¢ obOmiei 6azoii (OB). Cxembr BrmtoueHuss ¢ Ob, OO0, OK.

13. Ilpunuun peiicteua BIIT ¢ ucnonb3oBanuem noreHuUanbHbIX auarpamm BIIT (p—n—p
Wi N — P — N — TUTIOB).

14. Henuneiinsle skxBHBaneHTHbIe cxeMmbl bBIIT (Ha mnpumepe Tpuoga P — N — P — TUMa C
PSIMOM TIPOBOAMMOCTBIO , cxema BkimoueHuss ¢ Ob) . ®opmyner D6epca — Mouna.

15. Konmnekropusie BAX wupneanusupoBannoro BIIT, cxema skcnepumenta . OOIacTy OTCEUKH
(O0) , naceimenus (OH) , aktuBHas (AQ) . Peanbnble kosuiekTopHble BAX , mapameTpbl Tpuona :
o, , Px_son . DMurTepubie BAX Tpuona.

16. PaGota BIIT B pexume ycuieHuss manoro curHaia (cxema BkimrodeHus ¢ OD).

17 . Cxema BxmoueHus BIIT ¢ OD. CemeiicTBa KOJUIEKTOPHBIX M AMUTTEpHBIX BAX cxembl
BkitoyeHuss ¢ OD3. [TapameTpbl, 0cOOEHHOCTH.

18. Jluneitnble skBuBanieHTHble cxembl BIIT, Bxmouenus ¢ Ob u OD. Ilapamerpst BIIT, xak
YEThIPEXIOIIOCHHKA.

19. Ilepexonubie u yactoTHble xapakrtepuctuku BIIT mns cxem Bkmouenus ¢ Ob u OD.

20. Pabota BIIT B pexxume ycuiaeHHs HMMITYyJIbCHOIO HMIYJIbCHOTO CUTHaja (PeXHUM KIIOYa).
Cxema ximroua ¢ OD. I'paduku , mapamerpsl npouecca nepeximoueHust BIIT.

21. Oxcnnyaraunonnsie napamerpbl BIIT B cxemax Bximouenus ¢ Ob u OD.

22. Ilonesbie Tpuogsl (IIT). OOwmwas xapakTepucTuku MpudOpa, NpuUMEeHeHue (yHu —
BepcanbHbli). YI'O, knaccudukanus. [loneBoit Tpuon ¢ uzonupoBaHHbIM 3atBopoMm IITU3 u
MHAYLUUPOBAHHBIM KaHAJIOM ; CTPYKTypa , IPUHIUI JEHCTBUS, XapaKTEPUCTUKU : CTOKOBbIE U CTOK-
3aTBOPHBIE XapaKTEPUCTUKH TPUOAOB C KaHAJaMu P M N THIIOB.

23.IITU3 c¢ BcTpoeHHBIM KaHaioM (P u N — TunoB). CeMelcTBa CTOKOBBIX M CTOK-3aTBOPHBIX
xapakrtepuctuk. IIT ¢ ynpasmsoomuM p — N — nepexogoM W KaHaimamMu N u P tuna. [IpuHnun
NEeNCTBUS, CEMENCTBA CTOKOBBIX M CTOK-3aTBOPHBIX XapaKTEPHUCTHUK.

24. Cxemnl Bkmiouenus IIT c¢ OUM, OC. Jluneirinag cxema 3amenieHus IIT Ha BBEICOKHMX H
HU3KHUX 4YacToTax, mapamerpsl. Pabora IIT B pexume ycuieHHus Manoro CUrHaia .

25. Dpdext Muepa , npeAcTaBlIeHne O JUHAMUYecKUX xapakrepuctukax IIT.

26. Tupucropsl (auHUCTOPHI, cuMucTopsl). YI'O, HazHauenue. [IpuHuun JedcTBUS Ha HpUMepe
TUPUCTOpA C ymnpasieHueM 1no katony. BAX Ttupucropa.

27. CnocoObl BKJIIOYEHHMS] M  BBIKJIIIOUEHUS TUPHUCTOPOB. DKCIUTyaTallMOHHBIE MapaMeTphbl
TUPHUCTOPOB.

28. Cunmoeie BIIT. PaGota B pexume kimroda, ocooeHHocTu. CoctaBHOM Tpuoa (cxema
JlapnuHrrona).

29. Cunoseie (momabie) I1. Pabota B pexxume kimroua. [ITU3 tuma MOSFET: VIO, ctpykTypa,
cxema 3ameuieHus. Pabora MOSFET B pexume ycuieHHsT HMIYJIbCHOTO CHUTHaia . BiusHue
abdexra Muuiepa Ha TpoIecCH TMepeKodeHus Tpuoaa . BombT-3apsiaHas xapaktepuctuka [T,
TpeOOBaHUS K HMCTOYHMKY BXOJIHOTO CHTHAJIA.

30. Mounasie IIT tuma CUT, BCUT (CUT — cratnueckuit MHAYKIMOHHBIA Tpansuctop , BCUT
—a10 CUT ¢ xapakTepuctukamu OunoisipHoro Tpuoja). OcoOeHHOCTH YIpaBlICHHUS.

31. bunonsipaeiii Tpuoa ¢ wu3onupoBaHHbM 3atBopoM bBTU3 (IGBT) . YI'O , ctpykrypa ,
npuHIun aeictBus. BAX , 0coOOEHHOCTH yIpaBleHUS.

JInst TeKyIero KOHTPOJISA YCIIEBAEMOCTH TMPUMEHSIETCS PEUTHHT-KOHTPOJb, Ha 5-6, 11-12 u 17-
18-ii Henmensax TEOPETUYECKOro OOyueHUs!, MPAKTUYECKUE 3aHATHS, a TaKXKe IPOBOMISATCS 3allUThI
OTUYETOB TIO BBITTOJIHEHHBIM JabOpaTOPHBIM paboTam.



7. YYEBHO-METOJIMYECKOE ¥W WH®OPMAIIMOHHOE OBECHEYEHMUE
TACIHATITAHBI

a) ocHoGHas Tumepamypa

1. Mukpocxemotexauka:yaeoOHuk/A.KUepenanos — M.:MH®PA-M.2018-292c.-
Beicir.o0pas.bakanaspuat. Pexxum nocryma : www.dx.doi.org/1012737//textbook
599ff21707d959.08246105

2. Ocuogsl atektponurb Yu. nocodue Bogosozor A.M.-Bonorna.Mudpa- Umxenepuus . 2016.-
130c.ISBN978-5-9729-0137-1 Pexwum gocryma:http//znanium.com/catalog/product/760204

3. ®usnyeckre OCHOBBI AEKTPOHUKH. COOPHUK 33/1a4 ¥ IPUMEPBI UX peIIeHHs: Y 4eOHO-MeTO U Y.
nocobue/ApuctoB A.B., I[Teposud B.I1.-Tomck.131-Bo Tomckoro nonurex. YH-ta 2015.-100c¢.
Pexxwum nocryna: http//znanium.com/ catalog/prjduct/672993

0) fononnumenvhasn numepamypa

1. DnexTponuka (AnekTpoHHBIN pecypc): YueOH. mocodue/ A.C.Curos,B.M.Hedenos, A.A.lllyka;
-M.: Abpuc , 2012 ,348c. Pexum goctyna : http://www.studentlibrary.book/
ISBN9785437200728.html

2. DIEeKTpOHUKA U MUKpocxeMoTexHuKa yd. nmocooue/ C.H. Umwkma — M. :YMII XKT, 2012.-359 c.
Pexxum noctyma: http://www.studentl ibrary.ru/book/ISBN9785890356499.html

3. DnexTpoHuKa (DNeKTPOHHBIN pecypce):YueoH. mocodbue/ A.C.Curos,B.1.Hedenon, A.A.lllyka;
-M.: Abpuc , 2012 ,348c. Pexum
nomyckahttp://www.studentbrary.ru/book/ISBN9785437200674.html —

4. DnexTpoHUKa U MUKpocxeMoTexHuKka: YueOHoe nmocobue /C. H. Umxma. — M.: YMII XKAT., 2012.
369c. Pexum noctyna http// www.student libraru /book /

ISBN9785890356499 html

B) Ilepuoouueckue uzoanus

1. [IpakTuueckast cuioBasi 2yeKTpoHHMKa/ Ilepuoanueckuii HaydyHO-TEXHUYECKMH >KypHal
N3n.111024 MockBa , AHapoHOBCKOE 1mocce 1.26 Ten./akc: +7(495)987-10-16.
E-mfil:main@mmp-irbis.ru www.mmp-irbis.ru

2. Hosoctu snektpoHuku.M.: OO0 «Komnany.

r) [Ipoecpammnoe obecneuenue u Hnmepnem pecypcoi
1. twirpx.com»files/equipment/periodic...elektronika/
1. . twirpx.com»files/equipment/periodic...elektronika/

8. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYHEHMWE JUCIUIIJIMHbI

JIaGopatopHbie pabOTHl TPOBOJATCS B JIAOOPATOPUH «IJIEKTPOHMKA U MHUKPOCXEMOTEXHHKA
Ha CTEHJ0BOM OOOpyAOBaHUHU, pa3paboTaHHOM coTpyaHukamu kadeapel YUTOC. B cocras
000pyOBaHUSl BXOJAT CTEHIBI (B KOJMYECKTBE 8 IIT.).

JlabopaTtopHble CTEHABI OO0ECIEYeHbl CPEICTBAMH HM3MEPEHHA W KAadyeCTBEHHOW OIICHKH
CHUTHAJIOB: BOJBTMETPAMH, aMmIIepMETpaMH, oOcLuLIorpadaMu, TIeHepaTopaMd  CHUTHAJIOB. B
nabopaTopur UMEIOTCS 14 TUTaKaToB.


http://www.dx.doi.org/1012737/textbook_%20599ff21707d959.08246105
http://www.dx.doi.org/1012737/textbook_%20599ff21707d959.08246105
http://www.studentlibrary.book/
http://www.studentbrary.ru/book/ISBN9785437200674.html%20-
http://www.student/
http://yandex.ru/clck/jsredir?from=yandex.ru%3Bsearch%2F%3Bweb%3B%3B&text=&etext=966.eslHy3N_s2bpks-tfTkCpAj-tcqHOd12WbZHRfBvHiqdHrhTX2mjMYjyuQSGz7ooR1RcHQL62Bgd2IcC_Jaj0Q.4ba99dade4228685d9340a011e8cb51323266d18&uuid=&state=PEtFfuTeVD4jaxywoSUvtNlVVIL6S3yQDiVIWGNU7dhoxisU75OKnw&data=UlNrNmk5WktYejR0eWJFYk1LdmtxcmdlOFVpdk5sVnlDSTRMbmhTZ1liQ1Z5LW1CSUJRaEFncEg3eTk0VFp3WTRjMTV6VFJFbWQ2UGlQcGYwUEc4SkZHQ3NkcjVZT2E2&b64e=2&sign=ae85f13d119ad980d8453455801e18b1&keyno=0&cst=AiuY0DBWFJ5Hyx_fyvalFM9MZ7cngeO4j6jzdgz0ZfJwB5THbmmTv4W22B-6ckYGA_LW40wWFJ7DYRH6DHKXt08ig5YUrRM4D4HJYLo_JhE9wLi-WuRXs2Vsp6keqvMvFvrWKdmW7sYqYK_Z124DHQtBEWTiHCfzV8LDf7o-JBf5ggVfH8VpUMzg9gvlACT_VdW8OgYvqkUhJtJUAEq-44eFQgFtpzc1Jgp1TdjDp6-4pbTjRj2eqr3Iw4NomlE36vpygABAf3JKvrmnSf-AF_nDr6bbzbV6B4tD1TiGS6_XvF8sHfWv4vv_gc9BoUmuaRPGgjuCYSTm2-L_jdNNPCz-DxYV7H94kYclsnz6YzdNs7VLaRABq_SQEm_3ASGNqACmak-J5YZD0M5TnqYJVu7DuxE0ZOW_bpxfJRXJUHw&ref=cM777e4sMOAycdZhdUbYHpMQ80108_UCKBG2a_10BB-vSCSPjvZVhFTgViDwjhu064NIDVj0CSvjg15Gfrh_NNzkVOg26hddsBoJIxtiFKNnVBAMCjTdYz4JYrrEFeUp8fxG-oZjFajop2RcQZ-nFuboQzlXoAdBVexi5k8Dt-_1eGwTHa3tyr7L5iDTkpA2dV8gS7vvkZE4n9-8yBNnewf3B2H0RhbLlB9SW8g1hve0JRZCRQvNALoLxAU2eGqGaHm4hNHLHX-ddecsDV8CgCOLNmH9xvBH&l10n=ru&cts=1455619294527
http://www.twirpx.com/files/equipment/periodic/sovremennaya_elektronika/
http://www.twirpx.com/
http://www.twirpx.com/files/equipment/periodic/silovaya_elektronika/

Pa6ouas mporpamMma JMCIMIUIMHEI COCTaBlIeHa B COOTBETCTBHE ¢ TpeGosanusMu ®T'OC BO

no Hanpasnenuio 27.03.04 «Ynpasienue B TeXHUYECKHX cucTeMax (bakanaBpuar)y.
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