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PABOYAA NMPOIMrPAMMA ANCLINMNNNHBI
SNIEKTPOHHBLIE N1 MUKPO3JIEKTPOHHbIE MNMPNBOPLI

HanpasneHue/cneuyansHOCTb 11.05.01 PagnoaneKTpoHHbIe CUCTEMbI U KOMM/EKChI
NMoAroTOBKU 11.05.02 CneuyyanbHble pagvoTeXHUYECKNE CUCTEMBI
Cneuwnanuzauma/npoguns/nporpaMmmMa PafnonokaLoHHble CUCTEMbI U KOMIEKChI
MOArOTOBKMU CpefcTBa M KOMMNEKChI PaAM03IEKTPOHHO 60pbObI
YpoBeHb BbICLLEr0 06pa3oBaHNs Cneupanutet

dopma 06yyeHns OuHas

dakynbTeT N NHhopmMaLMOHHBIX 1 YNPaBAAOLWLNX CUCTEM
Bobinyckatolan Kadespa N4 PAOAVNOI3JIEKTPOHHbBIE CUCTEMbI YTIPABJIEHUA
Kadegpa-paspaboTumk paboyeri 4 PAONOINEKTPOHHBLIE CNCTEMbI YTIPAB/IEHNA
nporpaMmbl
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NNCT COrNMACOBAHUA

PABOYAA NMPOIrPAMMA COCTABJIEHA B COOTBETCTBVW C TPEBOBAHUAMW GELNEPA/IbHOIO
FOCYOAPCTBEHHOIO OBPA3OBATE/IbHOIO CTAHOAPTA BbICLUEIO OBPA3OBAHUA (PrOC BO)

11.05.01 PaanoaneKTpoHHbIe CUCTEMbI U KOMI/IEKChI
11.05.02 CnieumanbHble pagnoTeXHUYECKUE CUCTEMBI

rog Habopa rpynnbl: 2019

MporpaMmy COCTaBWI:
Kadegpa N4 PAOVIO3JIEKTPOHHBLIE CUCTEMbI YTIPABJIEHNA

®népos AnekcaHap Hukonaesuy, cTapLunii npenogasaTesb

Mporpamma paccmMoTpeHa

Ha 3acefjaHuM kadeapbl-paspaboTymka

pa6oueit nporpammsl 14 PAONO3TEKTPOHHBIE CUCTEMbI YMNPAB/EHNA
3asegytowmin kadegpoin Ctpaxos C.HO., 4.T.H., npod.

Mporpamma paccmMoTpeHa

Ha 3aceflaHWK BbIMyCKatoLLIeR Kadeapsbl

14 PAOVNOSNTEKTPOHHBIE CUCTEMBbI YTIPAB/IEHNA

3aBegyrowmii Kachegpoii Ctpaxos C.HO., 4.T.H., npod.



PABOYAS ITPOTPAMMA TN CITATITHHBI
YJTEKTPOHHBIE 1 MUKPOJJIEKTPOHHBIE TTPHBOPHI

Paspesnsl paboueii nporpaMmmsi

1. IEJTM OCBOEHWS AUCLUTLTUHE!

2. MECTO JUCLUIUIMHEI B CTPYKTYPE QOIT BO

3. CTPYKTYPA Yl COIEPYKAHUE AUCLIUIIUHbI

4. ®OPMbI KOHTPOJIS OCBOEHUS AUCLIUIINHBI

5. YYEBHO-METOINYECKOE 1 MHOOPMALIMOHHOE OBECIIEYEHUWE JUCHNTUTAHE]
6. MATEPMATBHO-TEXHUYECKOE OBECITEUEHUE QUCLIUTUTMHEI

Ilpunoxenus k paboueii nporpaMme AMCHHIVIMHBI

Tpunoxenue 1. AHHOTaUMs paboueli NporpaMMe!

ITpunoxenue 2. Texnomoruu U GopMsl ofyueHUs

ITpunoxenue 3. OLeHOYHBIE CPE/ICTBAa U METOMKH X [TPHMeHEeHHs]
[prnosenue 4. JIucT M3MEHEHWH, BHOCUMBIX B palouyio riporpaMmy



1. JEJIM OCBOEHUWA JUCHUILINHbBI

LIe/ 610 OCBOHUA JUCUMIIIKHEI sIBnsteTCst GOpMUPOBaHNE C/eAYIOIMMX KOMITETeHIMI:

11.05.01j0TTK-1 — crroco6HOCTD MpeCTaBATh aJIeKBAaTHYIO COBPEMEHHYIO YPOBHIO 3HAHMI HAayIHYH) KAPTUHY MHPA Ha
(M14) :ocHOBe 3HAaHHST OCHOBHBIX ITO/IOXKEHMH, 3aKOHOB M METO/[OB €CTeCTBEHHBIX HayK M MAaTeMaTHKH

11.05.01 OIIK-2 — cnoco?mcm BBIAB/UITE  @CTECTBEHHOHAYYHYIO  CYLIHOCTE npobiem, BOSHHMKAIOUMX B XOfie
(n4) rpodecCHOHaNBHON AesTeNTLHOCTH, U NPUMEHSTh COOTBETCTBYIOIIMEA (GH3NKO-MAaTeMaTHYECKUH armapar jyjis
UX HOPMAnH3aLMK, aHA/H3a TIPHHSTHS PeUIeHHS »
11.05.01;0T1K-4 — cnocoBHOCTL MPOBOAUTE 3KCIIEPUMEHTa/IbHEIE UCC/IeOBAHHs M B/IaJieTh OCHOBHBIMH IIpHEMaMy
(V14) 0GpaboTky 1 IIpeCTABACHHS IKCTIEPUMEHTATbHBIX JAHHEIX

11.05.02|0I1K-5 — criocoOHOCTb yUMTHIBATE COBpPEMEHHBblE TEHAEHLUH pa3sBHUTHA 31€KTPOHHKH, M3MEDHUTEJIBHOH U
(114) BrIMMCIMTE/TEHON TEXHHKH B CBOEN NMPO(eCCHOHATLHOM AeSTeTEHOCTH

11.05.01 OIK-6 -— c¢nocoOHOCTL YUMTHIBATH CYILECTBYIOIUE M TIEPCTIEKTHBHBIE TEXHOJOTMH ITPOM3BOJACTBA
('I/I 4') PaAMOVIEKTPOHHOH arraparypbl TIPU BBIMOJHEHMH HAYYHO-HCC/IEL0BATe/TbCKON  OIBITHO-KOHCTPYKTOPCKHX
pabor

11.05.02 ONK-6 — crocobHOCTb TIOHUMATD IIPUHLIIE pAbOTE! MH(POPMALMOHHBIX TeXHOIOTHH, PUMEHSTL OCHOBHBIE

(14) MeTOfEl U CpefCTBA MOMyueHws, XxpaHenMsi oOpaborkm wunbopMauy B cdepe mnpogeccHoHabHOH
JedaTe/TlbHOCTH

11.05.02|0TIK-7 — criocofHOCTL NPHMEHATL METO/bl AHAMM3A M PacyeTa XapaKTePUCTHK PajMOTeXHUYECKHX LeTlel,
(M14) laHamoroBeIX ¥ U(QPOBBIX Y3/I0B COBPEMEHHOH 3/1eKTPOHUKH

DOpMUPOBAHUIO KOMTIETEHLMH C/IYKUT AOCTIKEHHE C/IeAYIOILFX Pe3y/IbTaToB 06pajoBaHus:
OIIK-1 (11.05.01, H4)

3HAHUA!

OCHOBHBbIE 3aKOHB! PM3HMKH MEKTPUUECTBA U MarHeTH3Ma;

YMeHUA:

TIPMMEBSATD 3HAHMA 3aKOHOB (PM3KKU B 06/1aCTH MHKPO3/IEKTDOHHKY;
HaBbIKU:

B/I4JIeTh METO/0/I0THEH uccnejoBaHUs QU3NYeCKHX 0ObeKTOB MUKDO3/IEKTPOHHKH.
OIIK-2 (11.05.01, H14)

3HaHUA:

¢M3MYecKHe TNpOLeCChl, KOHCTPYKLMH, I[IPHHLMII JeHCTBUs, XApakTEPUCTMKH W IapaMeTphl npuGopos
pa3/IMYHOrO Ha3HAYEHUST U MUKDO3/IEKTPOHHLIX YCTPOHCTS;

yMeHus:

NOHMMAHHE COBPEMEHHBIX TEXHOIOTHIA H3TOTOB/IEHHsE IeKTPOHHBIX IPHOOPOB;

HABBIKU:

onpe/ie/ieHyie OCHOBHBIX XapPaKTePHCTHK /IeKTPOHHBIX MPHOOPOB;

HCCIeOBAHKE PA3/IUYHBIX CXeM BK/IOUEHHMS 371eKTPOHHBIX IPHOOPOB.

OIIK-4 (11.05.01, H4)

3HAHUA:

MmaTepuanbl WIEKTPOHHOH TEXHHWKM ¥ HX 37eKTPOQHU3MuecKHe CBOWCTBA; XapaKTEPUCTHKM pP-N NEPeXoja;
T0/lyTPOBOAHUKOBbIE JUOABI, GUMOMAPHBIE M TI0/IeBble TPAH3UCTOPLI; (POTOITEKTPUUECKHE U H3/yUaTeNnkHule npubopst,
XapakKTepPHUCTHKH, MTapaMeTphl 1 MOAE/H NOMYIIPOBOAHHKOBBIX NPHGODOB;

YyMeHusl:

yMeHHe aHalM3MpoBaTh paboTy cxeM, COAEPXALMX MOMYTPOBOJHHKOBbIE 3/1eKTPOHHBIE TPHOOpHI;

HABbIKU:

paboTa C MaKeTHBIMY YCTaHOBKAMH, BKITIOUAIOLMMHM 371€KTPOHHEIe MPUOOpET.
OIIK-5 (11.05.02, H4)
3HAHUA:
OCHOBHBIE THITbI MUKPO3/IEKTPOHHbIX [TPHOODOE;
YMeHUs:
yMeTb NPUMEHSTH BLIUUC/IMTE/IBHYIO TEXHHKY [jis pelueHus 3a/ad MHKPO3/IeKTPOHMKHY;
HABbIKU:

MpaKTHIeCKHe HaBbIKK NP paboTe ¢ pasHOU3MepHTEILHEIME NpHGOpaMH.
OIIK-6 (11.05.01, 14)

3HAHUA:

OCHOBHI TEXHOJIOTMH TIPOM3BOACTRA I1/11 IpHOOpOB;

YMeHUus:

NPOBOJNTL MCC/IE0BATe/BCKME U OMBITHO-KOHCTPYKTOPCKHE PaloThl C yUeTOM BO3MOMKHOCTEH COBPEMEHHBIX
TEXHO/IOIMii [IPOU3BOJCTBA PaJM03/IEKTPOHHOH arraparypsr;

HABbIKU:

OPHEHTHDPOBAThCS B KOHCTPYKTOPCKO - TEXHOJIOTHUECKoH JokymeHTauuy, IOCTax.
OIIK-6 (11.05.02, H4)

3HAHUA:

OCHOBBI TEXHOJIOPHH TIPOM3BOJCTBRA 11/11 pHGOpOB;
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YMeHus:

NIPOBOJMTDL MCCNEOBATE/bCKUE U OIBITHO-KOHCTPYKTOPCKME PaboThl € yUueTOM BO3MOMKHOCTeEH COBpeMEeHHBIX
TeXHOMOTMH NPOU3BOACTBA PAZMOINEKTPOHHOHN annapartyphl;

HABbIKU:

OPMEHTHPOBATHLCA B KOHCTPYKTOPCKO - TEXHOIOTMUECKOH fokyMeHTauun, 'OCTax.
OIIK-7 (11.05.02, H4)

3HQHUSA:

MeTO/IMKY pacyeTa OCHOBHBIX TJapaMeTpoB I1/N IpuOOPOB Ha 0CHOBe ux BAX;

YMeHusi:

paborate c KT n/n npubopog;

HABbIKU:

OPHMeHTHPOBAaTLCs B JOKYMEHTALUMH /T TpUO0POB BeAYUIHX 3apyOexxHbiX Npou3BoguTeneil M3IL



2. MECTO IUCHUIVINHBI B CTPYKTYPE OOII BO

Oucupriimia QJIEKTPOHHBIE I MUKPOJIMEKTPOHHBIE ITPUBOPH! se/isietcs AMCLMIVIMHON
obasarenpHoi yacTu 610Ka 1 POrpaMMBe! NOATOTORKH 110 HanpaeieHusaM: 11.05.01 PaguoaneKTpoHHbIe CHCTEMEI H
komrutekcel, 11.05.02 Crnerjanssbie pafHOTEXHIYECKHE CHCTEMEI.

Cogepkanue JUCLUIIMHEI ABIIETCA IOTUUYECKUM TIPOACDKeHreM auctmnnvye: @U3UKA,.

Cogepxanve  JUCUMIUIMHBI  ABASETCS  OCHOBOW  ajs  ocBoenuss  gucuuiumH:  CXEMOTEXHHUKA
AHAJIOT'OBLIX 3/IEKTPOHHBIX YCTPOUCTB.

IpeaBapuTeEHBIE KOMITETEHLWMH, CHOPMHPOBAHHLIE y 00YYatOLLIErocs A0 Havasa W3yueHHs AUCLUTLTHEL

¢ OIIK-1 — Crioco6eH npeiCTaBUTEL a/IeKBATHYIO COBPEMEHHYIO YPOBHIO 3HaHWH Hay4HYIO KAPTUHY MMpa Ha
OCHOBe 3HaHHS OCHOBHEBIX MOJTOMKEHHH, 3aKOHOB M METO/IOB eCTeCTBeHHbIX HayK ¥ MaTeMaTHKU

¢ OIIK-2 — Crioco6eH BBIAB/SITE €CTECTBEHHOHAYYHYI CYLIHOCTE 1po6/ieM, BOHHKAIOUIMX B X0A€e
TIpo(pe CCHOHANMBHOH JesTeTbHOCTH, H TPUMEHSTE COOTBETCTBYIOLIMH HU3NKo-MareMaTHUeCKHH arrapar i X
dopManv3alMK, aHANW3a TIPUHATUSA PelleHud

¢ OIIK-3 — Crioco0et K JJOrM4eCcKOMY MBILLIEHHIO, 0D0DIEHHIO, TPOrHO3HPOBAHHIO, TTOCTAHOBKE
HCC/IefioBaTeIbCKUX 3a/4au M BBIOODY My Tel UX JOCTHXXEeHHs, 0CBOEHHUIO paboThl HA COBPEMEHHOM
H3MEPHTE/IBHOM, AMArHOCTUUECKOM M TEXHO/IOTHMUECKOM 060pyAOBAHIUH, UCTIONL3YEMOM IS PEILIEHHS Pa3/THUHBIX
HAYYHO-TEXHMYECKHMX 3a/iau B 06/1acTH pajHio3/1eKTPOHHON TEXHUKH U MH(POPMALIMOHHO-KOMMYHHUKAL[MOHHBIX
TEXHOJIOTUH

¢ VYK-1-—CnocobeH 0oCylieCTB/IATh KPUTHUECKHIA aHanu3 MpobAeMHBIX CHTYALIHIH Ha OCHOBE CHCTeMHOTO MOAXOAa,
BBIPabaThIBATE CTPATErHIo JeHCTBHIA



3. CTPYKTYPA U COJEPKAHHME JUCIUII/INHBI

Ob1uast TpyA0eMKOCTb JUCHHITIHHEI CocTasaseT 3 3.e., 108 .

3.1. CopepxaHue (ANJAKTHKA) AUCITAILIMHBI

KYPC

CEMECTP

HanmenoBaHue pazaes1oB U
AMAAKTHUYECKUX eHHIT

BCETO

AyaHTOpHBIE 3aHATHA
B KORTaKTHOH dopme

BCET'O
Jlekuu
Jla6opaTopHbiii
MPAKTHKYM

CamocToATebHas
pabora cTyaeHTOB

Dopmupyeman
KOMIeTeHUHA, %

OIK-1 (11.05.01)

OIK-2 (11.05.01)

OTIK-4 (11.05.01)

OIK-5 (11.05.02)

OIK-6 (11.05.01)

OTIK-6 (11.05.02)

OITK-7 (11.05.02)

Pasnen 1. Inekrpoduznueckne
cpojicTBa TNOJAYTIPOBOAHHKOBBIX
Marepnanos. P-n-nepexop, ero
cBoficTBa. [inoanl.
Crabuaarponsr. CobeTeeHHbIE W
MpHMECHbIE MOy IPOBOJHUKH.

3 neKTPOHHO-ALIPOYHEIH p-n
riepexo. JnddysuonHas pasHocTs
norenynaos. BAX auoga.
TonsaTua o 3apagHolt n
Audiby3MOHHOH eMKOCTAX AHOAA.
OKBHBaJIEHTHas CXeMa JHOZa.
OcoBeHHOCTH MOA0B PasTHYHOTO
Ha3HAYeHNS: BLITPAMUTENBHOTO,
CTaBUAMTPOHa, BapHKana,
BbICOKOYACTOTHONO, UMITY/IbCHONO,
TYHHeNbHoro, Auoaa [HorTky.
MpoGoit Anona: TyHHeLHLIH,
NTaBKHHBIH, TeroBOM Npoboit.
CrabunuTpon, ero yerpoiictao 1
MpHHUMN paboThl. OcHOBHBIE
XapaKTepHUCTUKH W MTapaMeTphb!
CTabUIMTPOHA.

34

17

25

25

25

25

25

25

25

Pazgen 2. WoTo3AEKTPHUECKHE H
H3/TyYaTenbHbIe NPHGOPLL.
DoToaHo, CBETOU3NYYAIOLIHI
Auoz. BunonspHbli
oToTpansucTOp.
XapaKTepUCTHKHM, MapaMeTpLl 1
MOe/H N0y NPOBOAHHKOBbIX
npuGopos.

12

Paspen 3. bunonapuele
Tpausucropei (BT).
Yennurensusie KacKa/ibl
NOCTOAHHOID H NTepeMeHHOoro
Toka na BT. Ycrpoiicreo u pabora
Sunossiproro Tpansucropa (BT).
Tokn pubopa, napameTpeI.
CXeMBI BKAIOYEHHAH UX CBOHCTBA.
Mogens BT peasbHble H
Hjieanu3npoBateie BAX. Pabora
TIPH MaJIOM CHIHaJste.
JKBHBANEHTHLIE CXEMBI.
3aBUCHMOCTH napamMeTpoe OT
TEeMNepaTypbl, peXXHMa, YaCTOTbI
curiana. Pabora npu 6obiuom
cHrHane. IMnyascHbIA pexuM,
cnocobel oBLIEHHS
6nicTpoaeiicTHa. Mowneie BT:
0coBeHHOCTH KOHCTPYKUHH,
paboTe! 1 11p .

28

14 10 4

14

30

30

30

30

30

30

30

~

Pazpen 4. TToneBnie
Tpausucropst (TIT). NT ¢
yripaBasoWMM p-n-iepexogom. ITT;
C H30THPOBAHHBIM 3aTBOPOM U
cobcrrennbiM Kananom. [IT ¢
H30/THPOBRHHLIM 3dTBOPOM W
HHAYLMPY €MBbIM KaHa/IOM.
CospemeHHble I0/eBble
TpaH3ucTopbi. Motilibie MOSFET
(SIPMOS. HEXFET) nonessle
TpausucTopel. CTPyKTYpa U
TIPMHLMIT AeHcTeUA. MomHble
IGBT nonesble TpaH3HCTOpDI,
CTPYKTYPa ¥ NPUHLMM AeACTBIS
HEMFET rtpanaucropbl.
PasHOBHAHOCTH TPaH3UCTOPOB C
BBICOKOH NOABIDKHOCTLIO
Hocutenedt. MITT TpaH3aucTopsl ¢
A1BORHBIM 3arBOpOM. Mukpo FET
TPaH3UCTOPbI HHTETPaNbHBIX CXEM.

10

30

30

30

30

30

30

30

Paxaen 5. TlepcnekTHBHBIE
HanpaB/IeHHRA Tpi‘lll}l‘lCTOpHOﬁ
MHKPO2IeKTPOHHKH. ﬂpaBuno
Mypa. HanopasmepHas
3/EKTPOHHKA.
KBanToBoMexaHuuecKHe 3QeKTbL.
Honstie o BOnnax se Epéﬁnﬁ,
addext AapOrora - EGma, sddext
Ixozepeona, sdpdext
Melichepa. YrnepogHeie
HaHoTpybrH. TToustue o
KBAHTOBBIX TOUKaX.

epcTieKTHBHEIE TPaHIUCTOPHBIE

10

10

10

10

10




CTPYKTYpbl; MOACKYARPHBIA
i TPaH3UCTOP; CITMHOBbIA

: TPAH3UCTOP, TPatieHOBLI
TPaH3IUCTOP, KBAHTOBO- H
WHTepde peHUHOHHBINH TPaHIUCTOP, :
TPaH3ACTOP HA KBAHTOBLIX TOYKaX,
TPaH3IUCTOPDL HA QCHOBE
HaHOTpyBOK;
deppoanekTprHuecKyii TPAHINCTOP.
TToHsITHe O KpeMHHeBOH (OTOHMKE.

Beero 3a 4 cemecTp 108 51 34 17 57 100 100 100 100 100 100 100
Bcero mo AHCYHTUIAHE 108 51 34 17 57 100 100 100 100 100 100 100
3.2, JIaGoparopHbIil NPaKTHKYM
No OGrpem,
n/;] Homep u HauMeHOBaHKE pasjena JHCIIIUITHHBL Tema naboparopHoro nmpakTHKyma, aya.
JacoB
Pa3znien 1. OnexkTpodu3nueckre CBOHCTBA NOMYIPOBOAHHKOBBIX [MCC/IEOBAHME TI0/IY TIPOBOAHMKOBBIX
1 imarepuwaioB. P-n-riepexof, ero ceodcTea. Juomsl. JTUO/I0B, UCC/IeI0BAHTE 9
CTabUNHTPOHBL. - crabunurpoHa
9 Paspen 3. bunonspuele TpaH3ucropsl (BT). YcunurensHeie HCCNeOBAHKE OUIIOMSIPHOTO 4
KaCKa/pl IIOCTOSIHHOIO Y IIepeMeHHoro Toka Ha bT. TpAH3UCTOPA
3 |Paspen 4. Ionesrle Tpau3uctopsl (11T). (MCCTIEAOBAHME MO/IRBOTO 4
4 TPaH3UCTOpa»
Bcero 3a 4 cemecTp 17
3.3. CamocronarennHad padota crygenrta (CPC)
Ne Copepxanue ydegHoro O6bem,
Homep ¥ HaIMEHOBaHWE Pa3/ie/1a JUCLUIVIHHBI
n/n 3a/aHHA 4acoB
1 Paszgen 1. SnekTpodu3nyeckre CRBONHCTBA MONYTTPOBOAHHUKOBLIX ¢du3HKa NoIynpoBoAHUKOB, BAX 17
MaTepuasnoe. P-n-nepexog, ero csofictea. Juogpl. Crabuntponsl.  auogos, BAX crabumurpona
2 {Pasgen 2. @OTO3MEKTPUYECKHUE U U3/TyYaTe/IbHbie IPUOOPDI. dorosnekrpuueckie 3dberTs 8
3 Paspnen 3. buronsipasie TpaHsucTops! (BT). YoumreinHeie Kackaipl (pU3nKa BUmonspHoro 14
TIOCTOSIHBOTO U IIepeMeHHoro Toka Ha BT. TpaH3UCTOpa
4 [Pasnen 4. Nosnessie Tpar3ucTops! (I1T). uska paborer moepLix 10
, TPaH3MCTOPOB
Paspen 5. Hepcnekryshble HaripaB/aeHHMs TPaH3UCTOPHOU
5 MepCrIeKTUBHBIE TPaH3UCTOPLI 8
MUKDO3/IeKTPOHUKH,
Bcero 3a 4 cemecTp 57
4. ®OPMBI KOHTPO/ISA OCBOEHWA TMCUUIIITMHBI
CEMECTP | HEJEJIN CEMECTPA
11234 5 67289 10 111213 14 1516 17
4 Borp. 3au Bonp. 3au Bonp. 3au Borp. 3au, 3au.

[ ]

Venoensle obo3HaueHNs:
Bonp. 3au — BONpocCH! K 3auery;
3ay. — 3a4eT.

Texyian arrecranus CTyJeHTOB IIPOBOJHUTCS B JUCKPETHBIE BpeMeHHEIe HHTEPBA/IbI B C/IeAYIOMUX GopMax:
*  BOINPOCHI K 3a4€Ty.

PyGE)KHElﬂ arrecranus CTyACHTOB MTPOU3BOAUTCA 11O UTOTAM ITOI0OBHUHLI CeMeCTpa B CJIeAYHIINX (bopMax:
® BOIIPOCHI K 3a4eTy.

ITpomexxyTo4Hast arTecTarys rPoBOAUTCA B popMax:

®  3aYeT.




5. YYEBHO-METOJWUYECKOE ¥ TH®OPMAIMOHHOE OBECIIEYEHHE
JOVICIIATUIHBI

5.1. OcHopnas AMTEpaTypa 1o JUCLUNINAHE:

1. A. H. ®népos, C. 10. Crpaxos, A. A. $EpoBa. . INEKTPOHHbIE M MUKPO3/IeKTpoHHbIe npubopsl. CII6.BI'TY
"BOEHMEX" um. [T. ®@. Ycrunosa, 2021, 86 3ks.

5.2. [JononuaureibHasA TUTEPaTypa Mo AACLIMIUTAHE:
He TpebyeTcs.
5.3. [Nepuognyeckue U3NAHUS:
1. Paguorexnuka — XXI Bek.

5.4. TlepeueHb pecypcoB MH(OPMALMOHHO-Te/IeKOMMYHHUKALHOHHOH ceTr "VIHTepHeT", He0BXOUMBIX /11 OCBOCHHS
JVICLMTUIMHLL, 371eKTPOHHBIe GUBIMOTeUHRe CHCTeMBI:

1. http://urait.ra — O6pasosaresnstas riatgopma «HOpaiT». JI1s BY30B U CCY30B.;
2. http://e.Janbook.com — 3BC Jan;
3. http://library.voenmeh.ru — DyngamenTtanbhas dubmoreka BI'TY «BOEHMEX» um. [I.®. YcTHHOBA.
5.5. TIporpamMmHoe obecrieueHue:
He Tpebyercs.

5.6. IHDOpMAL[OHHBIE TEXHOIOTHH:

B3auMogeiicTsre ¢ obyuarommucs nocpegcrsom JYOC Moodle BT TY « BOEHMEX» um. [I.®. YcruHosa.


http://urait.ru
http://e.lanbook.com
http://library.voenmeh.ru

6. MATEPHAJIBHO-TEXHUYECKOE OBECITEUEHME AUCLMII/TNHBI

6.1. JIeKIIlMOHHBIE 3aHATHA:

CrienyanMsupoBaHHbie TpeOoBaHus N0 060PYAOBAHMIO OTCYTCTBYIOT; AYJUTOPUS C HOCAJOUHBIMA MECTAMH 110
KO/IMUeCTBY CTYAeHTOB; JOCKA.

6.2. JIaboparopHkble 3aHATHA:

1. Komrtekt yue6GHOro ofopynorarus "OcHoBb! 3meKkTpoHuki” O3-MP-01.1;
2. Ocupnnorpadp AKHWIT-4115;
3. TTpoexrop.

6.3. Tipouee:

1. pabouee MecTo TIpenogaBare/isi, OCHAUIEHHO® KOMIIBIOTEPOM C AocTyrioM B MIHTepHerT;
2, pabourie MeCTa CTYJEHTOB, OCHALEHHbIE KOMIBIOTEpaMH C 0CTYTIOM B VIHTepHeT, NpeJHa3HaueHHkIe i paboThl
B 3/IEKTPOHHOH 006pasoBaTelbHOH cpefe.
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Tipunaxeuwne 1
K pafioueif aporpamMme FHCHHIUTHHBL
IMEKTPOHHGLIE 1 MUKPOYIEKTPOHHEIE [TPHEQPLI

Annorauus pabouei nporpaMmsi

Jucyummma  OJIEKTPOHHBIE U MUKPOIJJTEKTPOHHBIE TIPUBOPBI senserca  AvCUMITIMHON
oba3aresbHON yacTu 640ka 1 1IPOTPAMME! MOATOTOBKM 10 HanpaiaenysM: 11.05.01 Pagmo3/ieKTpoHHbIE CHCTEME! H
xkoMmrviekcp, 11.05.02 Crhepuanesbie pagydorexHuueckue cucTembl. JucuuniuHa peanmsyerca Ha Gakymsrete U
Undopmanponnsrx  u  yrpasamoupx cucreM  BITY  "BOEHMEX" wm. J.@. YcrunoBa xadegpoit W4
PATMOSNIEKTPOHHBIE CCTEMBI YTIPABJIEHHWS.

JucuurimgHa HateneHa Ha GOPMUDPQBAHUE KOMRemMeHYull:
OITK-1 (11.05.01)cnocoGHOCTEL NpeACcTaBrTEL aeKBAaTHYI0 COBPEMEHHYIO YPOBHIO 3HaHWH HayuyHYI0 KapTWHY MHMpa Ha
OCHOBE 3HAHHS OCHOBHDBIX TI0/ICKEHMH, 3aKOHOB U METOJOB CTeCTBeHHbIX HaYK U MATeMaTHKY;
OIIK-2 (11.05.01)criocofHOCTE  BBIAB/ISITE  €CTECTBEHHOHAYUYHYIO CYIJHOCTh NpOO/IEM, BO3HHKAOWMX B XOAE
npodeCCHOHANLHON  JestTe/IbHOCTH, M TTPUMEHSITH COOTBETCTBYIOLIMI (DU3HKO-MATeMAaTHUeCKW anmapar A/l HX
dbopmanm3aluy, aHATM3a NPHHATHSE PELIEHWS;
OIlK-4 (11.05.01)crniocobHOCTE MPOBOAWTL 3KCIEPUMEHTA/ILHBIE HCC/IeJ0BAHUA M BA3AETh OCHOBHBIMM ITPHEMaMH
06paboTKM 1 npe/ICTAR/IEHNS! 3KCTIEPUMEHTAILHBIX JaHHBIX;
OIIK-5 (11.05.02)criocofHOCTb yUMTBIBATE COBpPEMEHHbIE TEHJEHLMH Da3BUTHS 3JeKTPOHMKH, H3MePUTeNbHOM U
BBbIYKC/TUTETLHOM TEXHMKY B CBOEH MPOde CCHOHAMBHOU AeATeNbHOCTH;
OIIK-6  (11.05.01)cnocoBHOCTE  YUMTBIBATH  CYIECTBYIOWIME W MEPCTIEKTUBHBIE TEXHOJNOIWH NPOU3BOJACTBA
Pasiio3/1eKTPOHHON anraparypbl TPY BBITIOJIHEHHNH Hay UHO-HCCNe/{0BATEILCKON ONBITHO-KOHCTPYKTOPCKUX paboT;
OIIK-6 (11.05.02)cnoco0HOCTE MOHUMATS YIPUHLMILT PaboTe! MHGOPMALMOHHBIX TEXHOJIOTHH, TIPHMEHSITh OCHOBHBIE
METO/bl M CPeAiCTBa NoAyyYenus, xpaHenns obpaborku nadopmaiyu B cihepe npodeCcCHOHAIBHON AESTeILHOCTY;
OIIK-7 (11.05.02)crocobHOCTh TIPUMEHSTh METOABI aHa/lH3a M pacyeTa XapaKTeDHCTHMK DajUOTEXHUUECKHX uered,
aHAJIOTOBBIX 1 UAQPOBLIX V3/10B COBPEMEHHOH 2/IEKTPOHUKH. ‘

CofepXaHue JUCLIHIUIHHBI OXBATHIBAET KPYT BOMIPOCOB, CBA3AHHBIX C.
Tporpammoii JUCLIMIUIMHEL [IPeAYCMOTPEHLI CreyIOHiHe BUABLI KOHTPO/IA:

Texkymas arrecrauMs CTYJEHTOR MPOBOAUTCSA B JVICKPETHBIE BPEMEHHbIEe HHTEPRA/Ib B CASAYIOMMX dopMax:
*  BOMPOCHI K 3a4eTy.

Pybexxuas arrecrayusi CTYJEHTOB IPOA3BOJUTCS 110 UTOTaM MONIOBUHEI CeMecTpa B C/IeAYIOIHX dopmax:
e BOMPOCH! K 334€Ty.

IIpoMexyTousas arTeCTaljist NPOBOAUTCA B OPMAx:
e 3ayer.

Obuas TpyAOEMKOCTh OCBOEHHS AWCLIAMUIMHBL COCTaBfser 3 3.e., 108 u. ITporpaMmoH AUCHHNMHBI TIPELYCMOTPEHEI
JIeKLMOHHEIe 3aHstTrs (34 u.), naboparopHbii npakTHKyM (17 1.), camocrostenbHas paboTa cryaenta (57 u).
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TIpwuaomenne 2

K padoueit mporpamme AHCUANIMHB
QNMEKTPOHHBIE 1 MUKPOXTEKTPOHHBIE ITPUBOPBL

TEXHOJ/IOT'MY 1 ®OPMbI OEYUYEHUSA

PekomeHAaI{MH N0 0CBOEGHHI0 JUCUMIUTHHEL UIR CTyAeHTa

TpyRaoeMKOCTL OCBOEHHS AHCUHMANMHBI cocTapaser 108 w., w3 HUX 51 u. ayAuTOpHBIX 3aHsTHi, U 57 u.,

OTBe/|eHHBIX Ha CAMOCTOATE/LRYIO paboTy cryaenTa.

PekoMeHJaLMK IO pacripefe/ieBno yueOHOTO BpeMeHU 110 BMJAM CAMOCTOATENbHOM paboTel M pasgenam

[AHCUMILIMHBI IPUBEAEHH B Tabmiile.

KOHTPOIII: OCBOEHMST JMCHHIUIMHBL TMPOU3BOIUTCH B COOTBETCYBUM C TlonoxeHnem o TEKyLeM, pyGE)KHOM

KOHTDOJIE YCTIeBaeMOCTH U ﬂpOME)KYTOqHOﬁ aTTeCTaluu o6yqa}01unxm.

DOpMBI KOHTPOAA W KPHTEPHH QUEHUBaH¥s TPpuBe/leHbl B NpHIokeHnH 3 kK Paboueit nporpamme.

Haumeroranue paboTsi Pexomenpyemas iMTeparypa TPYAZE;KOCTB,
Pa3pen 1. Jnekrpodminueckue CBOMCTBA NOIYIPOBOAHHKOBBIX MaTepuanos. P-n-nepexoj, ero cBoicrea.
Juoppl. Crabuaurponst.
(HU3HKa HONYIIPOBOJHHUKOR, | A. H. ®aépos, C. 10. CTpaxbia, A. A. ®népoBa. INMeKTPOHHBIE H
BAX muopos, BAX ¢ MMKposnexTponnsie npubopsr: CI16.BITY "BOEHMEX" um. [, @. 17
cTabunmurpora - : chgosa, 202_1 (1,2,3)
. Wroromopasnenyl 17
o "Paauen 2. @oroanexrpuqe'cxue H mﬁyuaféhsuiié hpnﬁopbl.
e —— 3 A. H. $népos, C. 10. Crpaxos, A. A. CDn'e"POBa. BHeKTE'()HHble "
pbexTs: MHKDPO3/TeKTponEste iprbopel: CIIG.BI'TY "BOEHMEX" um. [1. @. 8
YeruHoBa, 2021 (2)
Wroro no pasgeny 2 [ 8

Paspen 3. Bunosiapesbie Tpansucrops! (BT). YominrebHble Kackagbl HOCTOSAHHOIO M NEPEMEHHO

ro Toka Ha BT.

N —— A. H. ®népos, C. 10. Crpaxos, A. A. ®néposa. 31eKTPOHHLIE U
OIAPHO MHKpo31ekTporHsie ripubopsl: CI16.BI'TY "BOEHMEX" um. 1. .
TPAH3HCTOPa YcruHOBa, 2021 (4)

14

HIroro o pasgeny 3

14

Paspen 4. TlosreBere Tpanzuctopel (ITT).

6 o A. H. ®@népos, C. 10. Crpaxos, A. A. ®néposa. B}IeKTpOHHbIe 5
(u3vKa paboTe nonesbix MuKpoviekTponnsle ipubopsr: CI16.6TTY "BOEHMEX" um. [, &.
TPAaH3HCTOPOB Ycrunoea, 2021 (4)

10

Htoro VHO‘PkaW?’?X 4

10

Pazgen 5. IlepcnekTHBHEBIe HANPaB/IeHUs TPAH3MCTOPHOH MHKPOJ/IEKTPDOHHKH.

A. H. ®népos, C. 0. Crpaxos, A. A. ®néposa. 31eKTPOHHBIE B
nepene HbLe MMKpPO/IeKTpOHHBIe prboper: CT16.6ITY "BOEHMEX" um. [I. ©.
TPAH3NCTOPBE Yerunosa, 2021 (3, 4)

Wroro no pasgeny 5
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Tpuaoxenue 3
K paGoueii nporpamme JHCHMIVIHHES
JTEKTPOHHBIE 1 MUKPOXNTEKTPOHHBIE ITPUEOPEI

®OHbI OHEHOYHBIX CPEJCTB

DOHABI OLEHOUHDBIX CPEJCTE, NO3BOMISIOMIHE OLEHITE Pe3Y/bTaThl O0yUeHHs Mo JaHHOH JMCUMILIMHE, BKTIOUAIOT B cebs:

& BOMPOCHI K 3aveTy;
e 33aYeT.

Kpurepun onenusauus

Bonpoce! k 3auery
1.D71€KTPOHHEIH SHepreTHUYeCKUH CIIEKTD KPUCTa/LTA.
2.3HepreTHHeCKNE 30HBI B KPUCTA/IAX.
3. TynnensHpii 3¢ dexT.
4.0O6pa3oBaHiie SHEPTeTHYECKUX 30H.
5. Coorxomtenvie Iefisenfepra /i1 sHepruu 1 BpeMeHu.
6. 3ounas auarpamMma. BaslenTHast 30Ha M 30Ha [IPOBOAUMOCTH. [IPOBOAHMKH, NOYTPOBOAHHKH U H30/SITOPLL
7. Craructuka $epmu- inpaka
8. TennoBoe ABWKEHME IEKTPOHOB, AJIMHA CBOOogHOrO rpobera.
9. Co6eTBeHHBIH NONYNPOBOAHMK. DNIEKTPOHBI M AbIPKH.
10. Tenepauust ¥ peKOMOWHaLL.
11. CeeToBas reHepanus 1 pekombusaups. V3jiyyarebHas pekoMGUHALHA,
12. Bpems »Ku3HWA HEPABHOBECHLIX HOCHTeE/eH 3apsza.
13. IlpumecHsle MONYIPOBOSHUKY (P ¥ N NONYTIPOBOAHHKH). JIOHOPHEIE H aKIeNTOPHbIE IPHMECH.
14. 30HHBIE AMIATPAMMB] TIPUMECHBIX MOTYTIPOBOJHHKOB.
15. 371eKTPOHHO- ABIPOUHAS TTPOBOJMMOCT: H/TI.
16. OCHOBHEIE ¥ HEOCHOBHBIE HOCUTEH 3apsija.
17. MexaHu3M 3/1eKTPOHHOH ¥ ABIPOYHON NPOBOAUMOCTH TIONYTIPOBOAHHKA.
18. KoHueHTpauus HocuTe el 3apsaja B MPUMECHDIX TIONYTIPOBOAHHKAX.
19. DHeprusa MOHH3ALMH ITPUMeCeH,
20.TemneparypHast 3aBHCHMOCTE KOHUEHTDALMK HOCHTe el 3apsija B IPMMECHBIX TIO/IYTIPOBOJHUKAX.
21. TIpoueccel riepeHoca 3apsa0B B MOMYIIPOBOAHUKE.
22, [ipeiip nocureneit 3apsaaa. ApetidoBas cKopoCTs Hachimerst. TToaBIwKHOCTL HOCHTe el 3apaja. [loTHoCTs
Jpefigposoro Toka.

23. Andbdysus nocurenel 3apsga. 3axoH duka. Kosbdurpent auddysun. [norHocts guddysnorHoro Toka.
24.. inddysuonnas gmxa.

25. TTonynipoOBOHHUKH B CH/IBHOM 371€KTPHUeCKoM rone. Tpancdopmanyis 30HHOH AuarpaMmsl. 26. YIapHas MOHU3aLMSL.
JlaBuHHbBIA Npoboit.

27. Tyunemipoanvie. TyHHeBHBIH TpoOOH.

28 JnexTpOHHO-ARIPOUHEI nepexoy, (p-n). Kinaccuduxauus.

29. p-n -Npexoj B paBHOBECHOM H HePaBHOBECHOM COCTOAHUAX. JHepreTHueckas AuarpaMMa p-n-Tiepexoza.
IMorenipaneHeii 6apbep.

30. TIpsmocMmeltieHHbIH p-h —Niepexoy. Vimkekuust HocuTeeH 3apaja, [Ipsmoii Tox.

31. ObparsocMemeHHbIN P-N —MEPexo/, JKCTPaKUMA HocuTenedt 3apaaa. OOpaTHbIA Tox.

32. lupuHa u eMkocTs p-n —nepexoid. bapuepHas it auddy3roHHas eMKOCTE.

33. BonsraMIiepHas XapakTepucThKa p-n —nepexoga. Ipsmas u obparHas BeTBH.

34. DieKkTprUUeCKUi 1 TennoeoH npoGou p-n nepexosa.

35. JuddepentpansHoe CONPOTHBACHHE P-N —TIEPEX0Ja.

36. Tlepexof, MOy IPOBOAHUK- [10JIYIPOBOAHYK.

37. lepexoy, MeTann-noyIpOBOAHUK. BoINpAMAAONINI KOHTAKT, OMUUECKHI KOHTAKT.

38. Hepexog orTky.

39. BuimpsamuTenbHBIH Aoz, BonkTaMrepHsie XapakTepUCTHKH.

40. Juop MorTky. BosbTaMIiepHele XapaKTepUCTHKH.

41. TlapameTpbl JUOLOB.

42. CrabwmrpoH. BonsramnepHere XapaKTepHCTUKH.

43.T1apameTps! CTabMAHUTPOHA.

44, BuriofsipHbie TPAH3UCTOPEL YCTPOHCTBO M IIPHHLMN feticTRud Ounosnsiproro TpansucTopa. 45.KosddHupentst
WHXeKLHH, [TepeHoCa 1 yCU/IeHHs ToKa.

46.CratnyecKkye XapakTepPHCTHKH OHIIO/APHOTO TPaH3UCTOpa.

47 ITapametpel BT tpansucropos.

48. ManocursaibHble napaMeTps! DUTIOISPHOTO TPAH3HUCTOPA.

49. 3ddexT nonst. Pexxrmbl obegHenns, 0Gorale st 1 HHBEPCUY NIPUITOBEPXHOCTHOTO C/I0A NOAYIIPOBOJHHUKA.
50. CTpyKTypa meTani-An31eKTpHK- noaynpoBogHuk (MALT).

51. IMonesoii TpaH3KUCTOP C U30/MPOBAHHBIM 3aTBOPOM. YCTPOHCTBO M ripusyun geficrsus MOIT Tpansucropa ¢
BCTPOEHHBIM ¥ MHAYIPOBAHHBIM KaHa/laMH.
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52. Cratnueckue xapaxrepuctrky MOIT (MOSFET) Tpansuctopos.
53. [TapameTphi NI0/IEBLIX TPaH3UCTOPOB

3auer

Ha 3auete cTyzienty npejjiaraeTcs 2 TEOPeTHUECKHX BONPOCA, Ha KOTOPBIE CTYAEHT JAO/DKeH PasBepHyTo
orBeTUTh. [Toc/e 3TOro ox nonyuaer 3a4et Mo JUCHUIUIHHE.
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Pazpen 1.
dnexTpoPusHUECcKHe
CBOHCTBA
MOTYNPOROAHUKOBbIX Bonpocsr

214 MarepHaios. P-n- 341718 9 17 25 25 25 25 25 | 25 25 X sauery
TIepexoy, ero
cBo¥cTBa. J{Hoabl.

Cra0unuTposbt.
Paspen 2. :

514 PoT03/IEKTPHUECKHE 12 4 4 o 8 5 5 5 c 5 5 5 Bomnpocsl
H M3/IyuaTe/IbHbIe : K 3a4ery
npuGope1.

Pazpen 3. .
BunosnapHble
Tpausucropst (BT). |

2 | 4 CHHTEMbHLIE 28/14110) 4 14 | 30 | 30 | 30 | 30 | 30 | 30 | 30 [Bonocs
KaCcKa/Ib1 K 3aueTy
IOCTOSIHHOTO H ‘
fepeMeHHore Toxka
ma BT, A

2 | 4 Pasmend.Tonemoie | 5 1616 4 19 39 | 30 | 30 | 30 | 30 | 30 | 30 |BOIPOCH
Tpan3ucropsi (ITT). K 3a4ery
Paszpen 5.

TlepcriekTuBHEBIE Bompock

2 | 4 |HanpaB/ieHHsA 14: 616 0 8 10 10 10 10 10 10 10 P

9 K 3auety
TPaH3UCTOPHOM
MHKPQ3/eKTPOHHKH. .
Bcero 3a 4 cemectp 108/51:34 17 = 57 100 100 |, 100 100 | 100 | 100 | 100
Bceero no gucumrumme (108 5134 17 57 | 100 | 100 | 100 100 & 100 | 100 | 100

i
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