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1. IEJIX U 3AJTAYH OCBOEHMU A JUCHUITJIMHBI
Heab ocBOeHUS] AMCHUIUVIMHBI: H3y4eHHE (U3NYECKUX OCHOB U  Pa3sHOBUIHOCTEH
HOJYIPOBOJHUKOBBIX ~MPUOOPOB MPH  CO3JAHUM  DJIEMEHTOB U  YCTPOWCTB  3JIEKTPOHUKH U
HAHOJJIEKTPOHUKHU.
3agaum JUCHMIIUHBI
- OCBOEHHE CIIOCOOHOCTH YUYHUTHIBATH CBOMCTBA MOJIYIPOBOAHUKOBBIX MaT€pPUAIOB U CTPYKTYp Ha
UX OCHOBE, IPUMEHSIEMbIX B IPUOOPAX U YCTPOICTBAX JEKTPOHUKH U HAHOIJIEKTPOHUKHU COBPEMEHHBIE
TEHJCHLIUU Pa3BUTUS DJIEKTPOHUKH;;
- OCBOEHHE CIIOCOOHOCTH CTPOUTH IpocTeHine Gpru3nyeckre 1 MaTeMaTUYecKre MOJIeNIn
HIOJTYIIPOBOTHUKOBBIX ITPHOOPOB;;
- pa3BUTHE CIIOCOOHOCTH apryMEHTHUPOBAHHO BBIOMPATh U PEATU30BbIBATH HA NIPAKTHKE
3P PEKTUBHYIO METOAUKY SKCIIEPHUMEHTAILHOTO UCCIIEIOBAHMS TAPAMETPOB U XapaKTEPUCTUK
HOJIYIIPOBOIHUKOBBIX TPUOOPOB..

dopmupyembie y 00y4aronierocs KOMNneTeHIHH 1 3alJIaHUPOBAaHHBIE Pe3yJIbTaThl 00yUeHHs 110
JTUCIUTIIINHE, COOTHECEHHBIE C HHAMKATOPAMHU JOCTHKEHUS KOMIIeTEeHIHI !

Kon v HaumeHoBaHue Koa u HaumeHoBaHue 3amiaHNpPOBaHHbIE Pe3yJbTAThI 00yUeHHus
KOMIICTCHIIUU HHAUKATOPA TJOCTUKCHUS
KOMIICETCHINH

OIIK-1 criocoben WJ-20mk-1 YMeeT npumensty | 3HATH:
UCIIOJIb30BaTh MOJIOKEHUS, | (U3HYECKUE 3aKOHBI U - (U3HYECKYIO N MATEMATHYCCKYIO MOJICIb
3aKOHBI 1 METOBI MaTeMaTuyeckue Metonsl g | HOJICBBIX TPAH3UCTOPOB, MX MPUHIIMIT
€CTECTBEHHBIX HayK U pelieHus 3ana4 paboThl;
MaTEMAaTHKH JUIS PEIICHUS | TEOPETHYECKOTO U - GU3NIECKYIO0 U MATEMATHICCKYIO MOJICIIb
3a/1a4 UHKEHEPHOU IIPUKJIAHOTO XapakTepa OUIIONAPHOTO TPAH3UCTOPA, €O MPHHIIHII
JEATEIIbHOCTH paboTsr;

- (PU3UYECKYIO M MAaTEMAaTUYECKyIO0 MOJICTb
JM0JIa, €T0 MPUHIUT paboTH;

- OCHOBHBIE MTapaMeTpbl U puznyeckue
CBOWCTBA TOYIPOBOJHUKOBBIX
MaTepHalos;

- (PM3HYECKYIO M MaTEMATUYECKYIO MOJIEITTh
CHJIOBBIX U CHIELIUATU3UPOBAHHBIX
MOJTYITPOBOTHUKOBBIX MTPHOOPOB, UX
HOPUHIUI PabOoTHI.

YMETh:

- PacCUUTHIBATH ITAPAMETPHI U BOJIBT-
aMIepHbIe XapaKTePUCTHKU
TIOJTYIIPOBOTHUKOBEIX MTPHOOPOB;

- 00BSACHATH HAa OCHOBE (PU3NYECKUX
MIPOIIECCOB BOJIBT-aMITEPHBIC
XapaKTePUCTHKU MOTYITPOBOIHHUKOBBIX
prOOpOB.

2. MECTO JUCIUILIVHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JuctunnuHa OTHOCHUTCA K OCHOBHOM TmpodeccrmoHanmbHON 00pa3oBaTelbHON MpOrpamMme
CaerorexHuKa u ucTouHukH cBera (nanee — OIIOIT), nanpaBnenus noarorosku 11.03.04 DnexTpoHuka u
HaHOXJICKTPOHUKA, YPOBEHb 00pa30BaHMs: BhICIIEE 00Opa3oBaHue - OaKaTaBpHar.

Tpe6OBaHI/I$I K BXOAHBIM 3HAHUAM U YMCHUAM:




- 3HaTh — METObI pelieHus nudPepeHuanbHbIX ypaBHEHUH BTOPOTO MOPSIIKA,
- 3HaTh — CBOMCTBA NOJYIPOBOIHUKOBBIX MaTEPUAJIOB;

- 3HaTh — METOABI PACYETA INEKTPUUECKUX LICTICH;
- yMeTh — pemiath AuddepeHnnanbabie ypaBHEHUS BTOPOTO MOPSIIKa;
- YMETb — PACCYUTHIBATH IPOCTEHUILINE IIEKTPUUECKHUE LIETIN C JINHEHHBIMU JIEMEHTaMU;

- YMETh — BUJCTh U IOHUMAaTh (PU3UUECKUI CMBICI pa3IMYHBIX BBIPAXKEHUH, OMMCHIBAIOIINX CBOMCTBA
HOJIyIIPOBOIHUKOBBIX MaTepUaJIOB U IPUOOPOB.

PesynbTarel 00yueHus1, MOTYYCHHBIE IPU OCBOSHUU JTUCHUTUIHHBI, HEOOXOIUMBI IPU BBIMOJTHEHUN
BBIMYCKHOM KBaJTU(UKALMOHHON PadOTHI.



3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OOm1ast TpyI0EMKOCTh JUCITUTLTMHEI COCTABIISET 8 3a4eTHBIX euHUIL, 288 Jaca.

Pacnipenenenue Tpy10eMKOCTH pa3zena (B 4acax) IO BHJaM y4eOHOH paboThI

Paznenbl/Tembl =l o
Ne JUCTIATUTHHBL/ (pOpMBI § % § KonrakrHas pabora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
n/m POMEKYTOUHOM o &| 3 Koncynpraius VIKP PaGora s | LOATOTOBKA K METOMYECKHE YKa3aHNUs
ATTECTALHH 8 g | © |Jlex | Jlab | Ip KIIP - VIKKI | TK A cemectpe | ATTECTALMH
/M P /KOHTPOJIb
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 OCHOBHBIE TTOHSITHUS 16 4 8 - - - - - - - 8 - Ilo0zomoeKa K ayOumopHvlm 3aHAMUAM:
TBEPAOTEIBHOMN M3y4eHne peKOMEHIOBaHHOM JINTEPaTyphI
SIICKTPOHUKH Iloozomoska Kk meKyuiemy KOHmpoaio:
1.1 Baenenne 8 4 - - - - - - - 4 - W3ydenne 1eKIIMOHHOTO MaTepuana 1
1.2 30HHAsA TEOpHS 8 4 - - - - - - - 4 - PEKOMEHI0BaHHOH JTUTEPATYPHI
TBEPIOTO Tela H3yuenue mamepuanog 1umepamypHsix
UCHMOYHUKOG:
[1], cTp. 8-32
2 [TonynpoBOJHUKOBEIE 31 10 - 6 - - - - - 15 - Ilodz0mogKa K ayoumopHsim 3auamusam:
MaTepuaibl W3y4yeHne peKkOMEHI0BAaHHOU JIUTEPaTypbl
2.1 CoOcTBeHHBIE 1 12 4 - 2 - - - - - 6 - Ilooz0mogka domauinezo 3adanusn:
JIETUPOBaHHBIE BeInosHeHre TOMaIIHero 3aJaHus B BUIE
HOJIyIIPOBOJHUKH peLIeHus 33134 110 TeMe
2.2 [IpoBoxumMoCTh 8 2 - 2 - - - - - 4 - Tloozomosxa Kk meKkywemy KOHmpo.iio:
HOJIYPOBOJIHUKOB H3ydeHue JIEKIMOHHOr0 MaTepuaia 1
2.3 HepaBHoBecHEIE 4 2 - - - - - - - 2 - PEKOMEHI0BaHHOH JTUTEPATyphI
JNIEKTPOHHBIE H3yuenue mamepuanos numepamypHsix
HPOLIECCHI UCHMOYHUKOG:
24 Huddysznonnsie u 7 2 - 2 - - - - - 3 - [1], ctp. 33 - 72
IpeioBBIe TOKH [2], ctp. 3-5,13-15
3 KoHTakTHBIE sIBIEHUS 5.0 2.0 - - - - - - - 3.0 - Iloozo0mogka K ayoumopHsim 3auamuam:
3.1 Bapsep Ha rpanune 1.5 0.5 - - - - - - - 1 - H3yueHne peKOMeHI0BaHHOM IUTEPaTyphl
MeTajuia ¢ Ioozomogka Kk mexyuiemy KOHmMponio:
MOJIYIPOBOTHUKOM W3y4eHue JIeKIUOHHOTO MaTepuana u
3.2 | KoHTaKT 3/1eKTPOHHOTO 15 0.5 - - - - - - - 1 - PEKOMEHAOBAaHHOH JTUTEPATYPHI
U IBIPOYHOTO H3yuenue mamepuanos numepamypHuix
MOJIYTIPOBOJHUKOB UCHMOYHUKOG:
3.3 MJII-cTpykTypa 1.0 0.5 - - - - - - - 0.5 - [1], ctp. 87 - 100




3.4 EMKOCTHBIE CBOWCTBA 1.0 0.5 - - 0.5
4 [omynpoBOTHUKOBEIE 56 6 12 8 30 Ilo0zomoeka K ayoumopHvlm 3aHAMUAM:
JIMOJTbI N3ydyeHue peKkOMEHI0BaHHOW JIUTEPATYpBHI,
4.1 BonbT-ammepHeie 28 3 6 4 15 METOJMYECKUX MaTepuanoB K P3.
XapaKTepUCTUKU Ilodzomogka domauinezo 3adanua:
4.2 ITonynpoBOAHUKOBBIH 28 3 6 4 15 BrlnosHEeHUE TOMAIIHETO 3aJaHus B BUJIE
bivs (it peleHus 3aa4 o TeMe
Ilod2omogKa K meKyuiemy KOHmpoio:
W3y4eHue IeKIMOHHOTO MaTepuaia u
PEKOMEHIOBAaHHOHN JIUTEPATYPEI
Ilod20moeka pacuemnvix 3a0anui:
Bemomaute 1. 1., m 1.1, 1.e m 1.k, 2 P3.
Ilposedenue uccneoosanuii: Ilonrotoska k
nmabopaTtopHbIM pabotam Ne 1 u 2.
H3yuenue mamepuanog 1umepamypHbix
UCHIOUHUKOB:
[1], ctp. 100 - 134
[2], ctp. 3 - 16
[3], c. 266 - 282
5 Bunonspueie 59 6 12 | 11 30 Ilodz0mogKa K ayoumopHsim 3auamusam:
TPaH3UCTOPHI U W3y4yeHue peKkOMEHI0BaHHOU JIUTEPaTypPhl
THPUCTOPHI Ioozomoeka domauinezo 3a0anus:
5.1 BumonsipHbie 46 4 12 10 20 BrImosiHeHHE JOMaNTHETO 3a/1aHKs B BHJIE
TPaH3UCTOPHI pemIeHus 3a1ad 1o TeMe
5.2 Tupucrop 13 2 - 1 10 Ilo020mo6Ka K meKyuiemy KOHmpoJiio:
W3ydenue IeKIMOHHOTO MaTepuaia u
PEKOMEHIOBaHHOH JINTEPATYPEI
Ilposedenue sxcnepumenma: 11onroToBKa K
nabopatopHbM padotam Ne 3 u 4.
H3yuenue mamepuanog 1umepamypHsix
UCHIOUHUKOB:
[1], ctp. 135 - 146, ctp. 217 - 237
[2], cTp. 16 - 26
6 YHUNONSpHBIE 42 6 8 6 22 ITodzomoeka k ayoumopHvim 3anamusam:
TPaH3UCTOPBI W3y4yeHne pekoMeH/I0BaHHOH JIUTEpaTyph
6.1 ITYII 19 3 4 2 10 Ilodzomogxa domawinezo 3adanua:
6.2 MAII-tpan3ucTtop 23 3 4 4 12 BrInosiHeHHE JOMANIHETO 3aJaHKs B BUJIE

pelieHus 3a1ad 1o Teme
Iloozo0mogka K meKyuiemy KOHmpoi:

6




W3ydeHne JIEeKIMOHHOT0 MaTepuana 1
PEKOMEHIOBaHHOM JINTEpaTyphl
IIposedenue 3xcnepumenma: I1onroToBKa K
naboparopHbsIM padotam Ne 5 1 6.

H3zyuenue mamepuanog iumepamypHsix
UCHOYHUKOG:

[1], cp. 146 - 159
[2], cTp. 27 - 37

7 CuuoBble 20 2 - - - 18 - ITodzomogka K ayOumopHusimM 3aHAMUAM:
MOTYTIPOBOJHUKOBBIC N3y4yenne peKOMEHI0BaHHOM IUTEPaTypHI
IpuOopHI Ilo0z0mogKa K meKyuiemy KOHmMpoio:
7.1 Cunoseie MOIT IIT 10 1 - - - 9 - W3ydenne 1eKIIMOHHOTO MaTepuana 1
(MOSFET) PEKOMEHIOBaHHOH JINTEPATYPEI
7.2 BTU3 (IGBT) 10 1 - - - 9 - Hzyuenue mamepuanog 1umepamypHsix
UCIOYHUKOB:
[1], ctp. 237 - 257
8 Crienanu3upoBaHHbIE 23 8 - 1 - 14 - Ilodzomogka K ayOumopHvlm 3aHAMUAM:
pudopsI W3ydyeHue peKkOMEHI0BAaHHOU JIUTEPaTypbl
8.1 DOTOPE3UCTOPHI 11 4 - 1 - 6 - Ilodz0moeKa K meKyuiemy KOHmpoJiio:
8.2 doToaroab! 6 2 - - - 4 - W3yueHne JeKIMOHHOTO MaTepuaa u
8.3 Ceetonuonsl 1 6 2 - - - 4 - PEKOMEHI0BAaHHOM JIUTEPATYPHI
MOJIYIIPOBOJHUKOBBIE H3yuenue mamepuanog 1umepamypnbix
na3epsl UCIMOYHUKOB:
[1], cTp. 258 - 286
OKk3aMeH 36.0 - - - 0.5 - 335
Bcero 3a cemecTp 288.0 48.0 32 32 0.5 140.0 335
Hroro 3a cemecTp 288.0 48.0 32 32 2 - 0.5 1735

IIpumeuanue: Jlex — nexuuu; JIab — nabopatopusie pabotsl; [1p — npaktuueckue 3ausatust; KIIP — ayautopHble KOHCYIbTAIMK 110 KYPCOBBIM
npoekTtam/pabotam; MKKII — nnauBuIyanbHble KOHCYIBTAILUMK 110 KYPCOBBIM IpoekTaM/padotam; I'K- rpyrnoBsie KOHCYIbTallUU TO pa3jienaM
mucturuael; CP — camoctosarensHas padorta cryaenta; MKP — nunas konraktHas padota; TK — Texymuii koHTposb; [TA — npomexyrouHas
aTTecranus




3.2 KpaTkoe coaep:kaHue pa3ieaoB
1. OcHogHble noHAmMUA ME8epOOMENbHOU INeKMPOHUKU

1.1. Beenenue

3amaun kypca. CuMMETpUsi M CTPYKTypa KpHUCTALUIOB. JIBMXKEHUE HIIEKTPOHOB B aTOME.
[Toctynatsl Bopa. KBantoBbie uncna. YpaBaenue lpéaunrepa, BonnoBast Gpynkus. KoHkpeTHbIe
npumepsl pemienns ypasaenus [peaunarepa. TynnensHblil agdekt. Teopema [laymu.

1.2. 3oHHas Teopus TBEPIOro Tela

3onHas Teopus. OOpa3oBaHHE HHEPreTUYECKUX 30H B YIPOIICHHONW MOJEIU KpHUCTalla.
I'pannunsie ycnosus bopna — Kapmana. Pemerku bpase. Teopema biioxa. OGparHas peleTka.
[Tousite >ddexTuBHOM Maccel. Sueliku Burnepa —3eiitma. 3oHbl BpunirosHa. 3aBHCHMMOCTH
SHEPTUU OT KBAa3HHMIIYJIbCA JUI DJIEKTPOHA B peEIIeTKe. DHepreTudeckue 30HbI. DPdexTuBHas
Macca. TemneparypHas 3aBUCUMOCTb IIMPUHBI 3alIPEIIEHHON 30HBI.

2. Honynposoonukosvie mamepuaivl

2.1. CoOcTBEHHBIE U JIETUPOBAHHBIE MOIYIPOBOIHUKH

CoOCTBEHHBIN TOTYNPOBOTHUK. YpaBHEHHE JJIEKTpOHEHTpanbHOCTH. [lomokeHwne ypoBHS
®epmu B COOCTBEHHOM MONIYNpoBOAHUKE. [ledekTsl B moaynpoBoaHuKax. CTaTUCTHKA 3JEKTPOHOB
u ablpok. ['eHepanus u pekomOuHanus. Bpems xu3Hu HocuTenel. 3anoaIHeHUe 30H 3JIEKTPOHAMU B
Clly4ae  BBIPOXKJIIEHHOIO  IIOJYIPOBOJHMKA. 3allOJHEHME 30H DJJEKTPOHAMH B Cllydae
HEBBIPOKJICHHOTO MOJIYIPOBOAHUKA. DJIEKTPOIPOBOJIHOCTh COOCTBEHHBIX MOJIYINPOBOIHUKOB U €€
3aBUCHUMOCTb OT TemIeparypsl. JlOHOpHBIM M aKUENTOPHBIA IIOJYNPOBOJHUKU. Y paBHEHUE
AJIEKTPOHEUTPANBHOCTH. 3aBUCHUMOCTh OT TEMIIEpaTypbl KOHILIEHTpallMM HOCHUTENeH 3apsia u
nosnoxenus ypoHs @epmu. Ternosas u apeiidoBast ckopocTs. JluHa cBo60AHOTO podera, BpeMs
cBOOOHOTO TIpo0era.

2.2. IIpoBOAUMOCTB MOJIyTIPOBOIHUKOB

Paccesnue. [1o1BUKHOCTD 3JIEKTPOHOB U ABIPOK. 3aBUCUMOCTD MOABHXKHOCTH OT TEMIIEPATYPHI.
[Tonstue ¢onoHoB. I[IpoBOIMMOCTH MOJYNPOBOJAHUKOB U €€ 3aBHCHUMOCTh OT TEMIIEPATypHlI.
OnpeneneHne  MIMPUHBI  3alpelieHHONM  30HBI 1O  TEMIEpPAaTypHOH  3aBHCHUMOCTH
3NIEKTPONPOBOIHOCTH. 3akoH OMa B auddepeHnnanbHOM BUE.

2.3. HepaBHOBECHBIE 3JIEKTPOHHBIE MPOLIECCHI

HepaBHoBecHble ~ HOcHTenM  3apsiia. | eHepallMOHHO-PEKOMOMHALIMOHHBIE  MPOLIECCHI.
MakcBemioBCKOE  BpeMsl  penakcanuu. Bpems KU3HM  HOCHUTENEeH 3apsga. Y paBHEHHUE
HenpepbIBHOCTH. MexaHu3Mbl pekoMOuHanuu. CKOpocTh MOBEPXHOCTHOM pekoMOuHanuu. S ekt
Xomna.

2.4. Iuddysuonnsie u npeidosie TOKU

Huddysuonnsie u apeiidoBbie Toku. HepaBHOBeCHbIE HOCHTENW 3apsia B SJIEKTPUYECKOM
nosie. YpaBHeHue IlyaccoHa. YpaBHEHHEM 3JIEKTPOHEHTPAIbHOCTH. YpaBHEHUE HENPEPBIBHOCTU
TOKa.

3. Konmakmuuvie saerenus

3.1. bapbep Ha rpaHuIe MeTaJIa ¢ TOJIYNPOBOIHUKOM
bappep Ilorrku. Jumox IorTku. BeimpsmiieHHMe TOKa Ha KOHTakTe MeTaula C
ITOJIyIIPOBOTHUKOM.



3.2. KOHTaKT 3JI€KTPOHHOTO U ABIPOYHOTO MOJYIPOBOIHUKOB

Bo3HukHOBeHHE TOTEHIMANBHOTO Oapbepa. KoHTakTHas pazHOCTh MOTeHIUaANIOB. HXeKusa u
9KCTpaKIus. DHEpPreTMYecKue auarpaMMbl pn-miepexoja npu HyineBoM cMmenienuu. OOnactb
IIPOCTPAHCTBEHHOTIO 3apsiaa. PacnpeneneHne KOHUEHTpAaLUU HOCUTENEH IIPU HYJIEBOM, MPSMOM M
oOpatHoM cMmenienusix. BAX pn-mepexona. DHepreTHueckue IuarpaMMbl pn-iepexofa Mpu
npstMoM U oOpatHoM cMeleHusx. Pacuer BAX. Ouenka BeIU4uH.

3.3. MAII-ctpykTypa
OcuoBbl pusukn MAII-cTpykTypsl. Pexxumsl oOoramenusi, ooeqHeHnss U UHBepcu. Bonbt-
(bapaaHble METO/bI MCCIIeI0BaHUS I'PaHMIL pa3/ea.

3.4. EMKOCTHBIE CBOICTBA
Emkocte Oapbepa IllorTku. EmkocTs pn-—miepexoma. I 'eHepanimoHHO-pEKOMOWHAIIMOHHBIE
nporeccel B OI13. bapeepnas u nud¢dy3rnoHHast eMKOCTh pn-Tiepexoa.

4. Honynpoeoouuxosgvie 0uooul

4.1. BonpT-amnepHbie XapaKTEPUCTUKU
Bonbr-amnepnsie xapaktepuctuku. [Ipo6oit pn-nepexona. Bnusnue conpoTtuBienue 6a3pl Ha
BAX pn-nepexona. TemneparypHbie 3aBUCHMOCTH.

4.2. [lonynpoBOIHUKOBBIN THOL

[TonynpOBOAHUKOBBIA JHOJ. XapaKTEpPUCTUYECKOE CONpoTuBiIeHUE auona. llepexoaHbie
IpoLecCchl B IOJYNPOBOAHUKOBBIX JHOJaX. BblpsMieHne Ha MOJYINPOBOJHUKOBOM JHOJE.
Pa3HOBHIHOCTH TIOTYITPOBOIHUKOBBIX JTUOJIOB, OCHOBHBIC TTapaMETPhl H XapaKTEPUCTUKH, 001acTH
npumeHenus. Kopnycuposanue. Tennoorson. Bapukar.

5. bunonspuvie mpanzucmopol u mupucmopbl

5.1. bunonspHbIE TPaH3UCTOPBI

O6o3nauenus. Cxembl BKJIIOUeHUs. BritoueHue TpaH3ucTropa mo cxeme c oOmel 0a3oil.
PacnipeneneHne KOHIEHTpAallMd HEOCHOBHBIX HocuTeneil B 0aze. BbiBog BelpakeHUil ams
koa¢¢unmenTa nepeaaydu mno Toky B cxeme ¢ Ob. Cratnueckue BAX tpansucropa no cxeme ¢ Ob..
Cratnueckue BAX tpansucrtopa mo cxeme ¢ OD. Ycunenue mno Toky. JuddepenuuanbHble
napaMeTpsl OUIIOJISIPHOTO TpaH3UCTOpa. TemmepaTypHas 3aBUCUMOCTb IapaMeTpOB OHUIMOJISPHOTO
TpaH3ucropa. PaboTta TpaH3ucTopa B pexume Kioda. PaGora TpaH3uUCTOpa B YCHIIMTEIBHOM
kackaze. [lapameTpsl TpaH3ucTOpa Kak 4eThlpexmnoiitocHuKa. R, g u h-mapamerpsi. [1-o6pa3ubie
cXeMbI 3aMeleHus Tpansucropa. @opmyssl D6epca-Moiuia. Buibl GUIONSPHBIX TPAH3UCTOPOB.

5.2. Tupucrop
Ounepreruyeckue auarpamMmbl. BAX nunuctopa. Koadduuuments: ycunenus tupucropa. Busl
TUPHUCTOPOB.

6. Yuunonsapuvle mpanzucmopul

6.1. [ITVIL
[Tpunin pa®otel. BosbT-aMiiepHas XapakTepuCcTUKA.

6.2. MITI-Tpan3ucTop
[Tpuniun padotel. BonbT-amnepHas xapaktepucTuka. CXxeMbl BKIIIOYEHHUS.



7. Cunosvie I’lOJZVI’lDOGOaHuKOGble I’ll?u601?bl

7.1. Cunoseie MOIT IIT (MOSFET)
CuioBble MOJYNPOBOJHUKOBBIE NPUOOpPHI. McTOopus pa3BUTHS, BKIAJ POCCUMCKHUX YYEHBIX.
[Tpuniun pabotel. BonbT-amnepHsie xapakTepucTiky. [IpuMeHeHne u nepCcreKkTUBEI.

7.2. BTU3 (IGBT)
[Tpuniun pabotel. BonbT-amnepHsie xapakTepucTiki. [IpuMeHeHne u nepcreKTUBEI.

8. Cneyuanuzuposannvle npubopol

8.1. ®orope3ucTopsl
CoOctBennsle horopesuctopsl. [IpumecHbIe GOTOPE3UCTOPEI.

8.2. DoTommnoanl
®oroauoasl Ha pn-nepexoae. Dortoauonasl ¢ pin-cTpykTypol. JlaBuHHBIE (POTOAUOMBI.
doroanons! HHloTTKH.

8.3. CBeToano/1bl M MOJYNPOBOAHUKOBBIE JIA3€Pbl
Cseronuozsl. [1omynpoBOIHUKOBBIE JIa3€PHI.

3.3. Tembl NpaKTHYECKUX 3AHATHI
1. ITTVII. Pacuér conpoTuBieHHs KaHalla, HAPSHKEHUS] OTCEUKH, KPYTU3HBL;
2. Pemienue 3aja4 Ha pacuét paboueil TOUukH (TOUKH MTOKOS);
3. bunonspHelii Tpan3ucTop. PacctaHoBKa MOIIOCOB UICTOYHUKOB HarpspkeHus. [Ipumep
pacuéra nmpocTeiieit cxemsl (001as 6a3a);
4. AHanu3 KOHTPOJIbHOM paboThl. bunomnsipublil Tpan3uctop. Ypasuenus BAX nains Ob u OO
u3 mojenu D6epca-Mosna. KoadduimenTsl HHXEKIUH, IepeHoca U nepeJadn TOKa;
5. Jlnon B DNEKTPUYECKUX cXxeMaX. EMKOCTHBIE CBOMCTBA pn—II€pexo/a;
6. TemnepaTypHble 3aBUCUMOCTH TAPAMETPOB TOJYITPOBOJHUKA;
7. AHanu3 KOHTPOJbHOU paboThI. pn—Tiepexoa. [1omynpoBoIHUKOBBIIN THO;
8. M/III-Tpan3ucrop. Pacuér napamerpoB TpaH3ucTopa. TpaH3UCTOP B 2JIEKTPUUECKUX
CXeMax;
9. CoOCTBEHHBIH, JOHOPHBIHN U aKIENTOPHBIA NOTYIPOBOIHIUKH. OCHOBHbBIE U HEOCHOBHBIE
HOCHUTEIH 3apsiia;
10. IIpeamer anekTpoHUKHU. J[BUKeHUE HOCUTENEH 3apsaaa B TBEpAOM Teine. [1oaBuKHOCTS.
VY nenpHas aeKTponpoBoAHOCTE. peiid u nuddy3us HocuTene 3apsaa;
11. lnon B anexktpuyeckux cxemax. CTaTH4eckoe U IMHAMUYECKOE CONPOTUBIIEHUS AUOAA;
12. lunuctop u cumucrop, Tupuctop. [IpuHiun padoTel. 30HHBIE JUarpaMMbl THPUCTOPA.
bapsep [otTtku. Auox lHortku. Ipunnun paboTsl.

3.4. TeMbl 1a00paTOPHBIX padoT
1. UccnenoBanue CTaTUYECKUX BOJIBT-AMIIEPHBIX XapaKTEPUCTUK MTOTYITPOBOIHUKOBBIX
JIMOJIOB;
2. UccnenoBanue TemMepaTypHOil 3aBUCHMOCTH CTaTUYECKUX BOJIBT-aMIIEPHBIX
XapaKTEePHUCTHK MOJTYIPOBOTHUKOBBIX THOJIOB;
3. M3ydeHune cTaTUYECKUX XapaKTEePUCTUK OUMOJISPHOTO TPAH3UCTOPA, BKIIOYEHHOTO O
cxeMe ¢ o01eii 6a3oii;
4. 3yyeHne cTaTUYECKUX XapaKTePUCTUK OUIOJIIPHOTO TPAH3UCTOPA, BKIIOUEHHOTO 10
cxeMme ¢ OOIIUM IMUTTEPOM;
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5. UccnenoBanue cTaTHYECKUX XapaKTEPUCTUK MOJIEBOIO TPAH3UCTOPA C YIPABISIOUIUM pn—
NEPEXO0JI0M;
6. MccrnenoBanue CTaTHYECKUX XapaKTEPUCTUK M0JIeBOro Tpanzuctopa ¢ MJIII—ctpykTypoii.

3.5 KoncyabTanum

I pynnosgvie koncyrbmayuu no pazoeiam oucyuniunol (I'K)

1. Koncynpranuu HampaBlieHbl Ha Pa3bsCHEHHE MOHSATUHN, BBI3BABUIMX BOIPOCHI CTYACHTOB.
Koncynpranuu npoBoaut npenogaBatesi MO, OTBETCTBEHHBIN 32 OPTaHU3AIUI0 pabOThI
10 TEKYILEMY KOHTPOJIIO Pe3yJIbTaTOB OCBOCHHE IPOIPAMMBI CTYJIEHTOM

2. KoHcynbranuu HampaBlIeHBl Ha Pa3bsiCHEHUE TMOHSATUH, BHI3BABIINX BOIPOCHI CTYACHTOB.
Koncynpramuu npoBoaut npernogaBateab MOW, 0OTBETCTBEHHBIN 32 OpraHU3aI0 pabOThI
10 TEKYIEMY KOHTPOJIIO Pe3yIbTaTOB OCBOCHHE IMPOTPAMMBI CTYJIEHTOM

3. OOcyxnmeHue marepuagoB 10 KedicaMm paszaena "KoHTakTHbIE sIBJIEHUA": KOHTAKT
METaJUT/TIOTYIIPOBOIHUK; PN-TIEPEX0.T

4. OOcyxaeHue MaTepuajoB IO KeiicaM paszfjena: TMapamMeTpbl H  XapaKTEePUCTUKU
MOJIYITPOBOTHUKOBBIX JHOJIOB

5. OOcyxaeHue wMaTepuajoB IO KeiicaM paszfjena: TMapamMeTpbl H  XapaKTEePUCTUKU
MOJTYITPOBOIHUKOBBIX TPAH3UCTOPOB M UX MIPUMEHEHUE

6. OOcyxneHue wMarepuajoB IO KelcaM pasziena: MapaMeTpbl U XapaKTepUCTHKU
MOJTYITPOBOTHUKOBBIX YHUIIOJIAPHBIX TPAH3UCTOPOB

7. OOcyxIeHne MaTepualoB MO Kehcam pazfena: mapaMeTpbl U XapaKTePUCTHKU CHIIOBBIX
MOJTYITPOBOIHUKOBBIX TPAH3UCTOPOB

8. OOcyxneHue wmarepualoB IO KelcaM pasziena: MapaMeTpbl U XapaKTepUCTHKU
CHeIMaTU3UPOBAHHBIX MOTYITPOBOJHUKOBBIXIIPUOOPOB

3.6 TeMaTnka KypcoBbIX IPOEKTOB/KYPCOBBIX padoT
KypcoBoii nmpoekT/ paboTa He MPeayCMOTPEHBI
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3.7. CooTBeTCTBHE Pa3/ieJiOB THCHMILIMHBI H (JOPMHUPYEMBIX B HUX KOMIeTEeHIU

3arIaHupOBaHHbBIE PE3YIbTAThI 00yUIEHUS

Howmep pasznena aucuuminisl (B

OneHoYHOE CPENICTBO

Kongl
10 JMCHIUTUINHE COOTBETCTBUH C 11.3.1) (Tl 1 HAUMECHOBAHME)
WH/IUKATOPOB
(B COOTBETCTBUU C pazzesoM 1) 1]2[3]4]5]|6]|7]8
3HaTth:
(bU3NIECKYI0 1 MAaTEMAaTHYECKYIO MOZIEIh TectupoBanue/Tect Ne 2. CunoBsle
CHJIOBBIX U CHEIIMATU3UPOBAHHBIX 5 MOJIYTIPOBOTHUKOBBIE TPUOOPHI
NOJIYNPOBO/IHUKOBHIX PHOOPOB, X Hil-2omes * T TectupoBanue/Tect Ne 3. CiennanuzupoBaHHbIE
MPUHINI PabOTHI IpEGOPEL
OCHOBHBIE TTapaMeTphl U (PU3UIECKUE KonTponbras padora/KonTposbras padbora Ne 1.
CBOMCTBA MOJIYIPOBOIHUKOBBIX N-20nk-1 + |+ [TonynpoBOTHUKOBBIE MaTEpPHAIIBI
MaTEepHaJIOB
(bU3MYECKYIO0 M1 MAaTEMaTUYECKYI0 MOJEIb KonTponbnas pabora/Kontponbnas padota Ne 2.
IMOAA, €T0 MPUHIUI paObOTHI [TomynpoBOTHUKOBBIH THOT
Jlaboparopuas padota/Jlabopatopnas pa6ora No 1.
HccnenoBanue CTaTUYECKUX BOJIBT-aMIEPHBIX
N-20nk-1 + |+ XapaKTePUCTHK MOTYIPOBOJHIUKOBBIX IHOI0B
JlaGopartopHast pabota/JlaGoparopnas padota Ne 2.
HccnenoBanue TemrnepaTypHOi 3aBUCHMOCTH
CTaTUYECKHUX BOJBT-aMIIEPHBIX XapaKTEPUCTHK
MOJIYIIPOBOJTHUKOBOT'O IN0/1A
(HUBUYECKYIO U MATEMATUYECKYIO MOJIEITb Kontponbnas pabora/KonTponsnas padora Ne 3.
OUITIOJIIPHOTO TPAH3UCTOPA, €r0 MPUHIIUI bunonsipuslif TpaH3UCTOP
paboTe! JlaboparopHnas padota/JlabopaTopHas pa6ora Ne 3.
HccnenoBaHue CTaTUYECKUX XapaKTEPUCTUK
N-20mk-1 + OMTOJIIPHOTO TPAH3UCTOPA, BKIIFOYEHHOTO TI0 CXEME
¢ obmeit 6a3oif
JlaGopatophast pabota/JlaGoparopnas padota Ne 4.
HccnenoBanue CTaTUYECKUX XapaKTEPUCTUK
OMITOJIIPHOTO TPAH3HMCTOPA, BKIFOYEHHOTO 110 CXEME
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C 00IIMM SMUTTEPOM

(GU3NYECKYIO B MATEMAaTUYECKYIO MOJICITh
TIOJIEBBIX TPAH3UCTOPOB, UX MIPUHIIHIT
paboThl

JlabopaTtophnast pabora/JIaboparopHas pabora Ne 5.
HccnenoBaHne cTaTHYECKUX XapaKTEPUCTHK
TIOJICBOT'O TPAH3UCTOPA C YIPABJISIOIIAM pn-
epexoaoM

WJ-20mc JlabopaTtopHnast pabota/Jlaboparopnas padota Ne 6.
HccnenoBaHue CTaTUYECKUX XapaKTEPUCTUK
nosjesoro tpansucropa ¢ M/AII-crpykrypoi
TectupoBanue/Tect Ne 1. [ToneBbie TpaH3UCTOPHI
YMmerh:
OOBSICHSITH HA OCHOBE (PH3UIECKIX KonTponbrast padora/KonTposbras padora Ne 2.
MIPOLIECCOB BOJIbT-aMIIEPHBIC [TonmynpoBOIHUKOBBIH T1O]T
ialf/l aggepncmm HOYIpOBOHUKOBBIX WJT-20mK-1 Jlaboparopuas pabota/JlabopaTopHas padora Ne 2.
PHOOPOB HccnenoBanue TeMiepaTypHOi 3aBUCHMOCTH
CTaTUYECKHUX BOJBT-aMIIEPHBIX XapaKTEPUCTHK
MOJIYTIPOBOJTHUKOBOTO JIM0/1A
paccuuThIBaTh NapaMeTphl U BOJIBT- KonTponbnas padota/KontposbHas padota Ne 1.
aMIIepHbIE XapaKTEPUCTHUKU [TomynpoBOTHUKOBBIE MaTEPHUAITbI
HOJTYNPOBOHUKOBLIX PHO0POB Kontponbnas pabora/KontponsHas padora Ne 2.
ITonynpoBOXHUKOBBIN 11O
KonTponbhast pabora/KonTtponbHas padota Ne 3.
W-20mk-1 bunonspHslii TpaH3uCTOP

PacuetHo-rpaduueckas pabora/Pacuérnoe 3aganue
Ne 1. Pacuér BosIbT-aMIIEPHOM XapaKTEPUCTUKH
auoaa

PacuetHo-Tpaduueckas padora/Pacuétnoe 3aganue
No 2. Pacuér xapakTepuCTUK AUOIA
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4. KOMIIETEHTHOCTHO-OPUEHTUPOBAHHBIE OLIEHOUYHBIE CPEJCTBA JJIsI
KOHTPO.JISI OCBOEHHUS PE3YJIbTATOB OBYUYEHUSI IO JJUCUUIIIUHE
(TEKYIMI KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALIUS
O JUCLIUILJINHE)

4.1. Tekymuii KOHTPOJIb yCIIEBAEMOCTH
4 cemecTp

®Dopma peanuzanuu: buners! (MUCEMEHHBIN OMPOC)
1. KontponbHas padota Ne 1. [TomynpoBogaukoBsie MmaTepuaibl (KonTpoasHas paboTta)
2. Kontponbnas padora Ne 2. [TomynpoBoauukossiil quos (KonrponsHas padora)
3. Konrponbnas padota Ne 3. bunonsipusiit Tpansuctop (KonTponsHas paborta)
4. Tect Ne 1. IToneBbie Tpan3ucropsl (TectupoBaHue)
5. Tect Ne 2. CusnoBsie moaynpoBoaHUKOBEIE IprbOopsl (TecTrupoBanue)
6. Tect Ne 3. CnenuanusupoBanHblie npuOopsl (TectupoBaHue)

dopma peanuzanuu: KoMboTepHOE 3a/1aHKHE
1. Pacuérnoe 3amanue Ne 1. Pacuér BosbT-amnepHoi xapaktepuctuku auona (PacuerHo-
rpadudeckas padbora)
2. Pacuérnoe 3amanue Ne 2. Pacuér xapakrepuctuk auona (PacuerHo-rpadguyeckas padora)

®dopma peanmszanuu: Y cTHas popma
1. JIaGopatopHas padora Ne 1. MccinenoBaHne CTaTUUECKUX BOJIBT-aMIIEPHBIX XapaKTEPUCTUK
MOJTYTIPOBOTHUKOBBIX A100B (JIabopaTopHas paboTta)
2. JIaboparopHas padota Ne 2. MccnenoBanue TeMnepaTypHO 3aBUCMMOCTH CTaTUYECKUX
BOJIBT-aMIIEPHBIX XapaKTEPUCTUK MOJIYIPOBOIHUKOBOrO 1uoja (JlabopatopHas pabora)
3. JJabopaTtopHas pabota Ne 3. MccnenoBanue CTaTHYECKUX XapaKTEPUCTUK OUIOISIPHOTO
TpaH3KUCTOPa, BKIFOUEHHOTO I10 cXeMe ¢ ooteit 6aszoni (JlabopatopHas pabora)
4. JlTaboparopHnas padota Ne 4. MccrnenoBanue cTaTHUECKUX XapaKTEPUCTUK OUIIOISPHOTO
TPaH3MCTOpa, BKIFOYEHHOTO O cXeMe ¢ 001M smuTTepoM (JlaboparopHas paboTa)
5. JlabopaTtopHas pabota Ne 5. McciaegoBaHue CTaTHYECKUX XapaKTEPUCTUK MTOJIEBOTO
TpaH3MCTOpa C YIPABIAIOUIMM pn-iepexonoM (JlaboparopHas paboTta)
6. JlabopaTopHas padota Ne 6. UccnenoBanue CTaTHYECKUX XapaKTEPUCTUK MTOJIEBOTO
tpan3ucropa ¢ M/II1-ctpykrypoii (JJaboparopHas pabota)

bannbHO-pedTUHTOBas CTPYKTYpa AUCLUILIINHBI SBISETCS MPUITOKEHHEM A.

4.2 IIpoMe:KyTOYHasI ATTECTALUSA 110 M CIHUIIIMHE

Oxsamen (Cemecmp Ne4)
Onenka onpenensiercss B cooTBeTcTBUU ¢ [Tonmoxenunem o 6amnpHo-peiiTunroBoii cucreme (BAPC)
st crynentoB HIY «M3OW» Ha ocHOBaHMU CEMECTPOBOMN U aTTECTALlMOHHOMN COCTaBIISIFOIIMX.

Ipumeyanue: OLieHOYHBIE MAaTEPUAIIBI 110 TUCIUIIIMHE IPUBECHBI B (DOH/IE OLIEHOYHBIX
marepuanos OIIOII.

5. YYEBHO-METOANYECKOE OBECIIEYEHUE JUCIUIIJINHbI

5.1 IleyaTHbIe M JIEKTPOHHbIE U3IAHUSA:

1. Boponkos, 3. H. TBepnotenbHas anekrponuka. [Ipaktukym : yueGHOE ocoOue i By30B 110
HarpaBJeHuo "DIeKTpoHuka u Mukposiekrponnka" / 3. H. Boponkos . — M. : AKAJIEMU S,
2010 . — 128 c. — (Bricuee npodeccuonansHoe odpazoBanue) . - ISBN 978-5-7695-4218-3 .;
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2. MupomankoBa, 1. H. ®uzndeckrne 0CHOBBI AJIEKTPOHHUKHU. TBEpAOTEIbHAS AICKTPOHHKA.
JlaGopaTopHble pabOThI : METOAMYECKOE TTOCOOHE 10 Kypey "DHU3nuecKue OCHOBBI AIEKTPOHUKN"
110 HamIpaBJICHHIO "DJIEKTPOHKUKA U HaHO3JIekTpoHuka" / . H. Mupomnukosa, O. b. Capay, b. H.
Mupomnukos, Ham. uccnen. yu-tr "MOU" . — M. : U3zn-8o MOU, 2014 . — 48 c.
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl
d=7022;

3. [llanumoBa, K. B. ®u3uka moaynpoBoaaukoB : yueOnuk / K. B. [llanumona . — 4-¢ u3a., ctep . —
M. : Jlanb-IIpecc, 2010 . — 400 c. — (YueOnuku ams By30B. CrienuanbHas tuteparypa) . - ISBN
978-5-8114-0922-8 ..

5.2 JIuueH31M0HHOE 1 CBOOOIHO PacpoCcTPaHsieMoe NPOrpaMMHoOe odecreyeHme:
1. CAO "IIpomereii";

2. Office;

3. Windows;

4. MathCad.

5.3 UntepHeT-pecypchl, BKIKYasA NpodeccuoHaIbHbIe 6a3bl JAHHBIX H HH()OPMALMOHHO-
CIIpaBOYHbIC CUCTEMBbI:

1. 9BC Jlaub - https://e.lanbook.com/

2. 9BC "YHuBepcurerckas 0M0J1M0TeKa OHIANH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunasi 3JiekTpoHHasi 6ubamoreka - https://elibrary.ru/

6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCHUITJIMHBI

Tun nomemeHus Homep aynuropun, HauMeHOBaAHUE OcHalenue

Y4eOHble ayIuTOpUN K-120, Mammnnsiii 3ai1 UBL] cepBep, KOHJAUIMOHEP
JUTSI TIPOBEICHUS
JEKIIMOHHBIX 3aHATUI

Y TEKYIIETO
KOHTPOJIS
VY4eOHble aynuTopun A-315, YueOnas aynutopus "A" napra, CTOJ NpenoiaBaTes, CTy,
U1 IPOBEIEHUS JIOCKa MeJloBast
MPAKTHYECKIX
3ansatui, KP u KII
VYueOunsie aynuropun | K-110, YueOGnas nabopaTopus no CTOJI MpEeNnoiaBaTes, CTyJI, mKad
U1 IPOBEIEHUS Kkypcam: «TBeppoTenbHas JUI JOKYMEHTOB, IIKad JIs
n1abopaTOPHBIX ANIEKTPOHUKAY; «Du3nka XpaHEHHs WHBEHTAapSI, J0CKa
3aHATHH MOJTYyITPOBOIHUKOBBIX TPHUOOPOB U MeJoBasi, yKas3Ka, 1abopaTOpHBbII

WHTETPATbHBIX CXEM) cTeH]1, 00opyaoBaHHe YUeOHOE,
KOMIBIOTEP NMEePCOHATBHBIN
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IIpuio:xkenue A

BAJJIBHO-PEUTUHIOBAS CTPYKTYPA JJUCHOUILJIMHBI

TBepI[OTCJ'II)Ha}I QJICKTPOHHKA

(Ha3BaHME AUCIUILINHBI)
4 cemecTtp

IlepeyeHb KOHTPOJIBLHBIX MEPONPUITHI TEKYIIEr0 KOHTPOJISl yCII€eBAeMOCTH 10 JHCIUILTHHE:

KM-1 Konrponsnas padora Ne 1. IToxynpoBogaukossie Matepuainsl (KontponbsHast pabora)

KM-2 JlaGoparopnas padota Ne 1. MccienoBanue cTaTUYECKUX BOJIbT-aMIIEPHBIX XapaKTEPUCTHK
MOJTYTIPOBOTHUKOBBIX A100B (JIabopaTopHas pabora)

KM-3 JlaGoparopnas padota Ne 2. MccrnenoBanue TeMIiepaTypHON 3aBUCUMOCTH CTaTHYECKUX BOJIBT-
aMIIepHBIX XapaKTEPUCTHK MOIYIIPOBOAHUKOBOTO auoja (Jlaboparopuas pabota)

KM-4 KontponbHas padota Ne 2. [TonynpoBoguukoBsiii quon (KontponsHas pabota)

KM-5 Pacuérnoe 3ananue Ne 1. Pacuér BonbpT-amnepHon xapaktepuctuku auonaa (Pacuerno-
rpadudeckas padbora)

KM-6 Pacuérnoe 3amanue Ne 2. Pacuér xapakrepuctuk nuoja (PacuerHo-rpadudeckas pabora)

KM-7 JlaGopaTtopHas padora Ne 3. McciaenoBanue cTaTUYECKUX XapaKTEPUCTUK OUIOISPHOTO
TpaH3KUCTOpPa, BKIFOUEHHOTO 0 cXeMe ¢ obmeld 6a3oi (JlaboparopHas padota)

KM-8 JlabGoparophas pabota Ne 4. VccrienoBanue cTaTHUECKUX XapaKTEPUCTUK OUITOISIPHOTO
TPaH3HUCTOPa, BKIFOUEHHOTO 0 cXeMe ¢ o0muM smuttepom (JlabopaTopHas padora)

KM-9 Kontposbnas padota Ne 3. bunonsipasiii Tpansuctop (KonTponbraas padbota)

KM-  JlaGopatopHas pabota Ne 5. MccnenoBanue CTaTHYECKUX XapaKTEPUCTUK MOJIEBOTO TPAH3UCTOPA

10 ¢ ynpaBismuM pn-iepexoaom (Jlaboparopuas padbora)

KM-  JlaGopatopHas pabota Ne 6. McciaenoBanue CTaTUYECKUX XapaKTEPUCTHK MOJIEBOTO TPAH3UCTOPA

11 ¢ MIII-ctpykrypoii (JlabopaTopHnas pabora)

KM-  Tecr Ne 1. ITonessle Tpansuctopsl (TectupoBanue)

12

KM-  Tecr Ne 2. CunoBsle noiaynpoBogHIKOBbIE TprOops! (TecTupoBanue)
13

KM-  Tecr Ne 3. CnennanuzupoBansble mpubopsl (TectupoBanue)

14

Bujx npome:xyTo4HOI aTTecTannu — JK3aMeH.

Wen | K| K| K| K| K| K|K|]K|]K|K|K|K|K]|K
Hom Pasren ekc | M- | M- | M- | M- | M- | M- | M- | M- | M- | M- | M- | M- | M- | M-
ep KM: |1 |2 3|4 |56 |7 8|9 |10]|11|12|13 |14
pasg | M e T3 [ 6 | 6 121010 |12 |14 [ 14 | 15|15 | 15
ena HHET ens
KM:
OcHoBHBIE
| | monsTHA
TBEPAOTEIILHOU
IIEKTPOHUKH
1.1 | Beenenue +
12 3oHHas Teopus +
TBEPOTO TeJa
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[TonynpoBoaHu
KOBBIC
MaTepualbl

2.1

CoOCTBEeHHBIE U
JIETUPOBAHHBIE
MTOJIYTIPOBOTHUK
u

2.2

[IpoBoaumMoOcCTh
MOJTYITPOBOTHUK
OB

2.3

HepaBHoBecHbI
€ DJICKTPOHHBIE
IIPOLIECCHI

2.4

Judbdy3rnonHbI
e u apeiidosbie
TOKHU

KonTakTHEIE
SIBJICHUST

3.1

bapeep Ha
TpaHUIE
MeTajuia ¢
MOJIYITPOBOJIHUK
oM

3.2

KonTakr
3JIEKTPOHHOTO U
JBIPOYHOIO
MOJIYITPOBOJIHUK
OB

3.3

MJIII-
CTPYKTypa

3.4

EmKocTHEIE
CBOICTBa

[TonynpoBoaHu
KOBBIE JIUOJIbI

4.1

Bonbt-
aMIIepHbIC
XapaKTEPUCTUK
u

4.2

[TonynpoBoaHu
KOBBIW TMOJT

bunonsapueie
TPaH3UCTOPHI U
THPUCTOPBI

5.1

bunossapHsie
TPAH3UCTOPBI

5.2

Tupucrop

YHunonspusie
TPaH3UCTOPBI

6.1

IITVII
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M/III-

6.2 + + +
TPAH3UCTOP
CuIIoBBIE
7 MTOJTYITPOBOTHUK
OBbI€ IPUOOPBI
71 Cunossie MOII +
' IIT (MOSFET)
7.2 | BTU3 (IGBT) +
Cneuuanusupon
8 aHHBIE
PUOOPHI
81 doTope3ucTop +
Bl
8.2 | ®orogmoasl +
CBeTonuoabI U
8.3 | momynmpoBOAHUK +
OBBIC JIA3€PhI
Bec KM, %: 10 | 10 10 | 10 2
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