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YpoBeHb 0CHOBHOIA
o0pasoBaTe/IbHOI MporpaMmMel  GakanaBpuaT
HanpagsJieHus1 TOAr0TOBKH 11.03.04 «D1€KTPOHUKA M HAHOZIEKTPOHMKAY
IIpopuns KBanToBas QUTHMYECKAS JIEKTPOHMKA
®opma o0yyeHust O4YHas
DakyabTeT 9NEKTPOHHON TeXHUKH (DIT)
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1. | Jlexuuu 18 18 | 4acos
2. | JIaGopaTopHbie paGoThI 18 18 | 4acos
3. | IlpakTHyeckue 3ausITHA 18 18 | Yacos
4. | Kypcosoii npoekr/paGora (KPC) (ayauropuasi) _ _ 4acoB
5. | Beero ayIuTOpHBIX 3aHATHIA (Cymma 1-4) 54 54 | 4Yacos
6. U3 Hux B MHTEepaKTHBHO# (opme 48 48 | 9acos
7. | CamocTosiTesbHast paboTa cTyaentos (CPC) 54 54 | 4acoB
8. | Beero (0e3 sx3amena) (Cymma 5,7) 108 108 | Jacos
9. | CamocT. paGoTa Ha MOArOTOBKY, caayy 3K3ameHa _ - 4acoB
10, O6mas TpynoemMKocTh (Cymma 8,9) 108 108 | 9acoB
(B 3aYeTHBIX eIUHHUIIAX) 3 3 3ET
3ager __ 5 ceMecTp
Tomck 2016
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Paccmotpena u omoOpeHa Ha 3aceJaHuu Kadeapsl
nporokot Ne 73 ot « 8 » 9 2016 1|

JIucT coriacoBaHuii

Paboyas mporpaMma cocTaBieHa ¢ y9eToM TpeGoBaHit DefiepanbHOTO TOCYAaPCTBEHHOTO 06pa3o-
BaTEJILHOTO CTaHAapTa Beicuiero obpazosanus (PI'OC BO) manpasnenns 11.03.04 «DieKTpoHMKA H
HaHOJ3NIEKTPOHUKAY (YPOBEHD GaKagaBpHaTa), yTBEPKIECHHOTO IPHKa30oM MUHHCTEDCTBA 06DA30BAHMS
1 Hayku Poccutickoii Deneparmu ot 12 mapra 2015 r. Ne 218, paccMoTpera 1 YTBEPKJIEHA Ha 3ace/a-
HUM KadeIphl 31eKTPOHHBIX IPHOOPOB OT «_08 » 09 2016 r., mporoxos Ne 73

PaspatoTunkn:
IIpodeccop xadempur OO
AccucredT kadenper @D

/ IL.E. Tposu
/ B.B. Kapauckuii

3apenyromuii kadeapoii

IIpodeccop xadenpsr OO 7253\1 / ILE. TposH

Pabo9as nporpamma cornacosana ¢ ¢akyasTeToM, Ipodrmpyromeit ¥ BEOTycKaomei kabes-
paMy HalpaBJIEHHUS TOATOTOBKH.

/lIeKaH DIT / * / A.W. Boponux
3aB. mpouITHpyroIIEi
Kadenpoii_ Il ' / C.M. IMlannapos
3aB. BHITYCKArOIIEH ‘
Kadenpoii )8! = / C.M. lITannapos
JKCIepTHI:
IIpencenarens METOAUIECKOM ey
Komuccuu daxynpreta ®OT A -/ W.A. Ynctoenosa

IIpencenaTens METORUIECKON
KoMuccun kagpeapsl O11

/ JL.LH. Opiukos
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1. HEJIN 1 3AJAYHA JUCHUAUTIINHBI

Meanro usyuenus qucuuIuInHbl « TBepAOTENbHAS SNEKTPOHMKAY SBISETCS MPUOOPETEHHE 3HAHUI M0 (u-
3MYECKUM OCHOBaM JEHCTBHS IOJIYyNPOBOAHMKOBEIX MPUOOPOB, UX NIEKTPHYECKUM XapaKTEPUCTHKAM UIs CTa-
THYECKOTO ¥ JTUHAMUYECKOTO PEKMMOB PabOTHI, peakiMyi NpHUOOPOB Ha BHEIIHHE BO3AEHCTBHUS, MpPEACTaBIIe-
HMIO NMPHUOOPOB B BHUJE SNEKTPUYECKHX MOJENEH, METONaM SKCIEPHMEHTAILHOIO OIIpEZIENICHUsI IIapaMeTpOB
MoOJeNen.

3agageldl uU3yveHMs AMCLUIUIMHBI «TBEpHOTENbHAS 3JIEKTPOHHKAY SBIIAETCS MPHOOPETEHHE HABBIKOB U
YMEHUH B BONPOCaX IPAaBUILHOTO BBEIOOpa BHIA MOJYNPOBOIHHUKOBBIX IPHOOPOB IS MOCTPOEHHS 3JIEKTPOH-
HBIX CXEM, UCXOMs W3 (QYHKIIMOHATBHBIX 3a/1ay, pelIaeMbIX 3TUMH CXEMaMH, U obecliedeHue TPaMOTHOM 3KC-
IUTyaTally MPUOOPORB, MO3BOJISIOMIMX MAKCUMAJILHO HCIIOIb30BATh 3AJI0KEHHBIE B HHUX BO3MOKHOCTH.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OOII

JMCIUIUTNHA OTHOCHTCS K JUCLMILIMHAM IO BEIOOpY BapHaTHBHOM actu 6a3080it yactu (51.5.13.1) 06-
pa3oBaTeNbHOM MPOrpaMMEI 10 HarpasieHHo 11.03.04 «OneKTpoHHKa U HAHOJIEKTPOHUKAY.

OcHOBOY JUT M3y4YeHUs MUCUMILTHHEI «TBepHOTeNbHAS HIEKTPOHUKA» SBISIOTCS KypChl: (QU3MKA, MaTe-
pHAJIBI 3JIEKTPOHHOMN TEXHUKH.

OCHOBHbIE MOJIOXKEHHA NUCIHUIUTMHEI TOJDKHBI OBITH HCIIONB30BAHBI B JAIBHEHINEM HPU U3y9eHHH Cie-
AYIOIUX TUCLHUIUTHH: (U3KKa KOHAECHCHPOBAHHOIO COCTOSHIUS, CXEMOTEXHHKA, HAHOSJIEKTPOHHKA.

3. TPEBOBAHMS K PE3YJIBTATAM OCBOEHUS JTUCITATLJINHBI

3.1. 3ydenne NUCHHIVIEHLI HANpPaBjieHO HA (OpMHPOBaHHEe y (AKAIABPOB CJeIYIOIIAX 0OLIe-
KyaeTypHBIX (OK) 1 npodeccronanbabix (IIK) kommerennuii:

— CII0OCOGHOCTB CTPOWTEH MpocTeifiiue (QHU3MYecKie ¥ MaTeMaTU4eCKUe MOJIENH MPHOOPOB, CXeM, YCT-
POYICTB U YCTAHOBOK JJIEKTPOHMKH M HAaHONICKTPOHMKH PA3IMIHOr0 (yHKIMOHAIBHOIO HA3HAYCHUS, a TaKKe
HCII0JIb30BaTh CTaHAAPTHbIC MPOTPaMMHBIE CPEICTBA X KOMITBIOTepHOTo Moaenuposanus (IIK-1);

— CIIOCOOHOCTB apTyMEHTHPOBAHHO BBIOMpPATh M PEaIM30BBIBATH HA MPAKTHKE 3D(DEKTUBHYIO METOIMKY
SKCNIEPUMEHTAIIBHOIO UCCIICAOBAHMS MAPAMETPOB U XapaKTEPUCTHUK MPUOOPOB, CXEM, YCTPOMCTB M YCTaHOBOK
SJIEKTPOHUKH M HAHOBJIEKTPOHMKH Pa3IMYHOro QyHKIHOHANEHOro HasHaueHus (IIK-2).

3.2. B pesyabTaTe H3ydeHAs THCHANIAHDBI 6aKaNaBP A0JKEH:

3HATH:

— YCTPOMCTBO, NPUHIMI JEHCTBHUA ¥ OCHOBHBIE TEXHMYECKHE XapaKTePHCTHUKHA OCHOBHBIX KJIACCOB IOJY-
TIPOBOHUKOBEIX NPHOOPOE;

— 9KBHBAJICHTHBIE CXEMBI IPUOOPOB, METOBI ONIPENEIICHHS K pacdeTa MapaMeTPOB SKBUBATEHTHEIX CXEM;

— QYHKUMOHATILHBIE 3IEKTPHUECKUE MOIEH IPHOOPOB U METOMIBI ONPEIeIeHHs IApaMeTPOB MOIEIelt;

— METOJBI aHAJIM3a IEPEXOAHBIX IIPOLIECCOR;

yMeThb:
— IPOM3BOJHUTH PACYET NAPAMETPOB OCHOBHAIX KJJACCOB IIOITYPOBOIHUKOBEIX IPHOOPOB;
— [IPaBWJIBHO BBIOMPATH 3JIEMEHTHI 3I€KTPOHHON CXEMBI JUIs PEIeHHMs IOCTABICHHOMN 3aJadu ¢ MaKCH-
MajbHBIM HCIIOJIb30BaHHEM BO3MOKHOCTEH MPUOOPOB, 006ECTICUHB IPH 3TOM BBICOKYIO HA/IEKHOCTD CXEM;
— QHAIM3UPOBATh IIEPEXOAHbIE TIPOLECCH B TBEPAOTENBHBIX PHOOPAX C HCIOIB30BAHUEM METOMA 3aps-

Haa;

— SKCIICPHMMEHTAJIBHO OIIPEACIIATE IapaMeTPhl TBEPAOTEIbHBIX l'[pI/I60p0B;

BJIaJ€Th:

— HaBbIKaMH HpaKTI/I‘-IECKOﬁ pa6OTBI C IOJIYIIPOBOJHHUKOBBIMH npn6opaMH H 3JIEMCHTaMHU 3JIEKTPOHHBIX
CXEM.
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4. OFbEM U CIHUILIAHGLI U BUAbI YYEBHOM PABOTBI

O61ua;1 TPYAOEMKOCTh NUCHUILIAHEI COCTABJISET 3 3a4Y€THBIC CAUHUIIEI.

Bupn y4e6Hoii paGoTsI Bcero yacos CeMSe crp
AynuTopHbIe 3aHATHS (BCEro) 54 54
B ToM gucre: -
Jlexmym 18 18
JlaGopaTopssie paboTs 18 18
IpakTHueckue 3aHaTHA : 18 18
CamocTosiTenbHast pa6oTa (Bcero) 54 54
B ToM gucre: =
IIpopa6oTKa JIEKIMOHHOT0 MaTepHana 10 10
TMoaroToBka K 1a60paTOpHEIM paboTam 12 12
BrinonHeHne npakTHYecKux 3aganmit 8 8
Brimonsenue 1 3amyTa MHAMBUIY ATBHBIX 38 IaHI
VI3-1, U3-2 16 18
[ToaroToBKa K KOHTPOJBHBIM paGotam KP-1, KP-2 8 8
Obmast TpyZ0EMKOCTS, 9ac 108 108
3auetHbre Enmanie TpynoemkocTn 3 3
5. COAEPKAHUE TUCIIMIIJINHBI
5.1. Pazgennl AMCHUILIAH U BUIBI 3aHATHH
= | 85| Ez|SE| &
No =) e = SE|&g 5 Popmupyembie KOM-
o/ HaumeHoBaHHe pa3sgesia QUCUMIINHEI £ g = S é £ = é NETEHIUH
= | £8| &8¢ e 2 (OK, IIK, IICK)
= < =
= = Q
1. | Brenenue, ey U 338291 JUCIUATUTAEED 1 - - - 1 TIK-1, ITK-2
2. | DwsHYECKHE OCHOBBI TBEPIOTENBHON 3IEKTPOHIKA 3 4 - 10 IIK-1, ITK-2
3. | IloTynpOBOAHWUKOBEIE JHOIbI 2 4 6 18 30 IIK-1, ITIK-2
4. | bunonsapHele tpansuctops! (BT) 6 8 8 22 44 IIK-1, [TK-2
5. | Ioneesie Tpansuctopsl (IIT) 3 2 4 7 16 IK-1, TIK-2
6. | Tupucropsl 2 - - 2 4 IK-1, [TIK-2
ITosypoBOAHAKOBEIE TATIUKH, CEHCOPHBIE YCTPOii-
t CTBa M NIpeobpa3oBaTen i : ! ) ) . 3 K1, TK-2
HUTOro | 18 18 18 54 108
5.2. Coneprkanne pa3aesioB TUCHHILIAHBI (110 JIEKIHSIM)
Ne HaumenoBaHue Tpyno- @opmupyembie
w/n A Copnep:xaHue pa3ieioB eMKOCTh KOMIIeTeHIIUU
(4ac.) (OK, IIK, IICK)
1. | Beenenwme, nenu u | Ilemu u 3agaqm kypca. TpeGoBarus K 06beMy 3HaHMIA 1O OHCIIH- 1 IIK-1, TIK-2
3a71auyl TUCIUII- winge. IIoynmpOBOAHMKOBBIE NPHOOPEI, KaK SJIEMEHTHI 3JeK-
JIHBI TPOHHBIX Heneil (cxeM). IIOHATHA, ONpeneNeHMs: SIEKTPOHHBIE
YCTpOMCTBA, KOMIOHEHTH! (TIaCCHBHBIE M aKTUBHBIE), HOIYIPO-
BOJTHHKOBBIE NPUOOPH. OCHOBHEIE Pa3HOBHIHOCTH IIOYTPOBOJ-
HHUKOBBIX IIPHOOPOB I10 BHITOJIHIEMBIM (YHKIIHSIM M TEXHOJIOTHH.
OcHoBHBIE pa3fensl Kypca JeKIui. BKiag oTedecTBEHHBIX yde-
HBIX B PasBHUTHE IIOIyIPOBOAHHKOBOM TeXHUKH. CIHCOK peKo-
MEHIYEMOU JTUTEPaTypHI.
2. | ®usmgeckue oc- ODyHIaMeHTalbHasg CUCTEMa YPAaBHEHHH — OCHOBA aHATUTHIECKO- 3 IIK-1, TIK-2
HOBBI TBEPJIO- IO OIMCAHWA CBOWCTB ITONYyNPOBOJHHUKOBBIX MPHOOPOB. AHamu-
TEJILHOH JIIeK- THYEeCKWE BBIpaXXEHU M (pU3ndecKuii cMbIch ypaBHeHHH ITyacco-
TPOHUKH Ha, IIOJTHOTO TOKa ¥ HENPEPHIBHOCTH.
CoOcTBEHHBIE ¥ IPUMECHBIE MTOIYIPOBOJHAKY U MX 3JIEKTPOIPO-
BOIHOCTh. KOMIIEHCHPOBaHHBIE IIONYIPOBOAHWKY. 30HHAs Aua-
rpamMMa 3Tix MateprayioB. KoHIeHTpanus cBOOOIHEIX HOCUTETIEH
B COOCTBEHHOM M IPHMECHOM MOJynpoBoiHuKax. IlomoxeHue
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ypoBHS PepMu B HHMX. 3aBHCHMOCTH KOHIIEHTPAIIMX CBOGOIHBIX
HOCHTENEH OT TeMIeparyphl. ®u3udeckoe 00OCHOBaHWE IWarna-
30Ha paboYuX TEMIIepaTyp MOIYHPOBOJHMKOBEIX NprOOpoB. Ilo-
JYIOPOBOJHUKH B JIEKTPUIECKOM IIOJIE.

I'enepamyis 1 pexoMOUHANMsA HOcHTeNel 3apsima. Bumel renepa-
UMd ¥ peKOMOMHAIMK: TepMoreHepanus, (poTOreHepamys, mosje-
Bas MOHM3alKs; peKOMOHHAIMA 30HA-30Ha, PEKOMOHMHAIA Yepe3
PEeKOMOMHALIMOHHBIE YPOBHHM, M3JIydaTelbHas W Oe3M3IydaTelhb-
Has peKOMOMHAIVIA.

KoHTakTel ~ METaI-NONYHNPOBOZHMK W MOJYIPOBOIHHK-
HOJYIPOBOJHUK C Pa3dyYHBIM THIIOM IIPOBOIMMOCTH (p-n Iepe-
xonm).

KonrakT MeTamna ¢ momynposoxaukoM (M-1/I1) — 30HHas Aua-
rpamMma. BHIIPAMILSIOIIMA ¥ OMIYeCKui KOHTAKT. [IpHHIAI BEI-
IPAMIICHUS TOKa Ha KOHTaKkTe M-I/II 0 3HEPreTHYeCKUM IHa-
rpammaM. BAX mneansaoro korrakta. J¢dekr IlloTrku. uox
Ilorrkm. BAX peamsnoro komrakta lllorTkm. Pacmpenenenne
DIEKTPUYECKOr0 TONA B OGNACTH HPOCTPAHCTBEHHOTO 3apsnia
(OII3) ma xoHTakte M-1/m W mwmpusa OII3. EMKoCTh muoma
IloTTkm. DxBHBaNeHTHas cxeMa U Momens auona Ilortku. Oco-
6enrocTu nuona IoTTky. OMUYecKHe KOHTAKTHI M MIX CBOMCTBA.

Mexaunsm  06pa3soBaHus  3NEKTPOHHO-IBIPOYHOrO  MEpeXona
(3AT1). Onpenenerne SMII. KoHTakTHAS pa3sHOCTH ITOTEHIHAIIOB,
€¢ 3aBHCHMOCTh OT KOHUEHTPAIUH JIETHPYIOMWEH IPUMECH, TeM-
NepaTyphl ¥ IMUPHHEI 3alPEIEHHON 30HbL. DHEpreTHYecKue Jua-
rpammel DJIT1 mpy OpsMOM u OOpaTHOM CMEMEHMIX. 110ToKH
HOCHTeNeH 3apsAI0B ¥ NPUHIMI BEIIpsAMieHus Toka DJIII1. M-
KEKUUA U 9KCTpakims Hocurelneld. KOHIEHTpals HeOCHOBHBIX
HOCHTENIEH 3apsaaa y rpanury /11

Meronsr nomygenus /I crnasinenve, 1uddysus, HOHHOE JTe-
TMpOBaHue, SnuTakcud. IIoHATHE IIABHOTO U PEe3KOro, CHMMeT-
PHIHOrO M HecuMMETpuaHoro D/III, ToYeUHBIE U IUIOCKOCTHBIE

SJIIL

(95}

ITomynpoBoxHm-
KOBBI€ JHOJBI

OKBUBAEHTHAs cXeMa AUOxa. IlapamMeTpsl 3KBHBAJIECHTHOM CXe-
MeL: JudepeHIEaTbHOe CONPOTHBIEHHE, CONPOTHUBICHHAE IIO-
CTOSAHHOMY TOKY, COIPOTHBIICHHE 0a3kl, nuddy3noHHas u 6aps-
€pHas eMKOCTH. 3aBHCHMOCTbh ITapaMeTPOB SKBHUBAJIECHTHOH cXe-
MBI OT 9aCTOTBI (Frpey) JUIT MHOIOB C TOJCTON M TOHKOM 0a3amu.
OKBHBAJICHTHAs CXeMa JHUOMA JUIS BEICOKHX 4acToT. Ilepexonnbie
IIPOLIECCHI B TWOJaX: BKIIOYEHHE U NMEPEKIFOYEHHE II1 HU3KOTO
YPOBHA HMHXEKUUH; BKIIOYCHHWE WM OTKIFOYEHHE IJI1 BBICOKOTO
YPOBHS HMIDKEKUHMHU; 3P(EKTEl HAKOIIEHUS M PACCACHIBAHUS He-
OCHOBHBIX HOCHTENEH B 6ase quona. ITOHATHE HU3KKX, CPEHMX U
BBICOKHX YaCTOT. 3aBMCHMOCTbH BBIIPSIMIISIOIUX CBOMCTB WO
OT 4acTOTHI (fy.). AHANMU3 IEPEXOOHBIX HPOIECCOB METONOM
3apsiza.

Kiaccudrxanuss muonos. MapkupoBka DHOXOB. BeImpsmurens-
HBIE IMOMBI: OIPENeIeHHe, OCHOBHBIE IapaMeTphl. VIMITy IbCHEIE
AUOMIBL: ONpENeIIeH e, CelMpUIECKUe XapaKTEPUCTUKH, IpHMe-
HeHue. [[HoNpl ¢ HaKOIUIeHHeM 3apsina. YHUBepCaTbHbIe THOMbL,
CBY-nuons!.

CrabrIMTpOHBL: IPHHIMI JEHCTBYSA, cXeMa BKIIOYEHHS, OCHOB-
HBIE€ ITapaMeTphl, MOCIENOBATENbHO-TIApaJUIeIbHOE BKIIOYCHUE.
TynHensHbIe NHOMBI: NPHHIMII NEMCTBHS O 3HEPreTHIECKUM
ImMarpamMMmaM, TapameTpel, SKBHBAJICHTHAas CXeMa, HNpHMEHEHHe.
Obpalennbie TUOMBI: NPHHLMI AeHCTBHS, TPHMEHEHNE. Bapn-
Karbl: MPUHIMI TeHCTBUS, OCHOBHBIE MapaMeTpsl. [Ipubopk! om-
TOSJIEKTPOHHUKH - (OTOPE3UCTOP, CBETOM3ILYYAIOMMA IU0M, (o-
TOAHUOJI, ONTONAphI, JIA3ePhl: YCTPONCTBO, HPHMHLMAIN AEHCTBH,
OCHOBHBIE IAPAMETPEI, PEXMMBI PaGOThI, IPHMEHEHHE.
JlaBuHONpONETHBIE AUOMBI, AHOB! ['aHHa. Monenu momynpoBos-
HUKOBBIX IMOJIOB: CTATHYECKAs], 3aps N0y IpaBIseMas.

TIK-1, ITK-2
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4. | bumonspHeie
TPaH3HUCTOPEI
(BT)

Cxema noTokoB Hocuteneii 3apanos B BT. BryTperHue Quszmue-
ckue mapamerpsl BT: a¢pdexTuBHOCTE 3MHTTEpa, KO3(hDUIHEHT
€peHoca, 3(h(EeKTUBHOCTE KOIIEKTOpa. BHeImHWe mapameTpsl
BT: xoopduimenT nepenadn Toka sMmTTEpA, KO3 QUIHEeHT me-
penadn Toka Gasbl. CBA3h MEXIy BHYTPEHHUMH M BHELIHMMH
napamerpamu B BT. CraTudecKkde MapaMeTpsl TpeX pPeXHMOB
paboter BT. SAenerne B BT npu Gompmux Tokax. Dddext MozIy-
nsmaH 6a3sl (9§ dext Spmm) u ero cnepcteus. [Ipo6oit BT. Oco-
Gerroctu 1mpo6ost BT B cxeme ¢ OD. CraTudeckue XapaKTepu-
cruku BT B cxeme ¢ OB u O3.

HMunamudeckue xapaktepuctukd BT. O6IacTi akTHBHOM paboTsl,
PeXnMa OTCEIKH U HAChIECHHS. [IpeaenbHbIe PEXIMEI TI0 TOKY 1
HaIPSKEHUIO.

Ycumrtensrsle cBoiictea BT B cxemax ¢ OB, O3 u OK. YacToT-
Hble napamerpsl BT: mpenensras gactora kosdduumenta mepe-
flaqu TOKa 3MHTTepa, IpefebHas 9acToTa kosddunmenta nepe-
Ja9d TOKa 0a3pl, TpaHUYHAS YacTOTa, MAKCHMAalbHAas YacTOTA
TeHEPAIMH. 3aBUCHMOCTS 3 GEKTHBHOCTH 3MHUTTEDA, KO3bhHIIH-
€HTa NIepeHoca, K03 GUIMEHTOB epeady TOKa SMUTTEPA U TOKA
6a3bl OT 9aCTOTHL.

[epexommpie mporeccsl B BT mis Bkmouerns ¢ OB u 03, Xa-
PaKTEpUCTHUKHU IEPEXOMHBIX MPOLECCOB: ts, by, toace, tem toan tezmor
Ommcanue nepexoaHEIX IPOLECCOB METOAOM 3apsa.
TemmeparypHEle 3aBHCHMOCTH IHHAMUYECKAX XAPAKTEPHUCTHK.
3aBHUCHMOCTE KO3 (HIHEHTOB Mepefady TOKOB SMUTTEPA U Oashl
oT Temreparypsl. TepMocTabmwibHOCTE cxeM ¢ OB 1 O3.
Omnucanve BT kak IuHEHHOro deTHIpexnomocHuKa. CucteMa y-,
z- 1 h- mapamerpoB. Cxems! 3amemenus BT B y-, z- u h-
napamertpax. [lepexon oT ogHOM CHCTEMBI TAPaMeTPOB K IPYTOii.
Cwmsicn h-napamerpoB. BsamMocss3s h-mapamerpos ¢ dusmde-
cxumu mapamerpamu BT. Pacuer h-mapametpos mo ¢usudgeckum
napamerpaMm BT um Hao6opor. Metomsl ompenenesus h-
[IapaMeTpoB.

Dusuyeckas dKBHBaJeHTHas1 cxema BT. DxpupaneHTHas cxeMma
BT ¢ Ob u O3 mns HM3KMX 9acToT. DKBHMBaNeHTHas cxema BT
IUL BBICOKMX 9acToT. Ilapamerps! SkBuBaseHTHOM cxemsl BT.
3aucumocTs mapamerpoB BT or I, T u U,. II-o6passas u ru6-
pHIHAas 3KBUBAICHTHEBIE CXEMEL.

Mommusie BT. CocraBHoi Tpansuctop (Tpansuctop JapiuHrTo-
Ha). JlaBHHHEIH TpaH3HCTOp. OIHONEPEXONHBIM TPaH3HUCTOP.
Hmxexuuonssit Tpamsuctop. IGBT-tpansucrop. Moaenu BT:
O6epca-Momna, 3apagoynpapiniemas. [llymer 8 BT: onpeneneane
IIyMa, BUJ(bI OIyMOB, MX 3aBUCUMOCTb OT YacTOTHl, Iy, U,.

IIK-1, ITK-2

5. | Tloneskie TpaH3n-
ctopsr (I1T)

IIT ¢ ynpapmsmomuM p-n nepexonom. Ycrpoiicteo IIT. Ilpunrmn
nelcTBuA. fIBneHne oTceyku kaHana, Ugrc. [IpyauHb], OpUBOIS-
muye K OTCEYKe TOKa U Ipupamenus Toka. IIponeccs! B IIT mocie
OTCeYKH IpHUpalleHHs ToKa. KadecTBEHHBIM BHA BBIXOTHBIX
BAX. Pacuer Berxomubix BAX IIT ¢ ynmpaBisiomuM HepexomaoM.
IlepenaTounas xapakrtepucThka. OCHOBHBIE XapaKTEPUCTHKH
YCUIIMTENBHOIO PEeXUMa: KpyTU3HA, BHYTpEHHEE COMPOTHBIICHUE,
KO3 (UIMEHT YCUIICHUS 0 HAIPSDKEHUIO0. DKBUBAICHTHAS CXeMa
IIT ¢ ynpasiromuM DepexonoM. I'paHndHas 9acToTa, KpUTEpHiA
rpaHIdHON 9acToThl. Cxemsl 3amemenus it HY u BY g tpex
cxeM Bxmodenus ITT.

IosieBEIE TPAaH3UCTOPHI C W30JMPOBAHHBIM 3aTBOPOM M HMHIYIH-
poBaHHEIM KaHasioM (MJIII-tpamsuctop). Ycrpoiictso. [IpuHImm
pericteus. Hanpsoxesume U,,,. KauecTBeHHBIH BHI BXOIHBIX H
BeIxXOaHBIX BAX MJIII-Tpamsucropa. IlepenaTodnas xapakTepu-
cTHKa. PacueT BBIXOJHBIX CTATUYECKHX XapakTepHUCTHUK. OCHOB-
HBI€ NTapaMeTphl YCHIUTEIHHOIO 1 KIF0UEBOTO PEXMMOB PaOOTHL
Ilepexomusle mpoliecchl. KomiieMeHTapHas mapa. OKBHUBAJICHT-
Has cxema. Mozemu MJIII-Tpan3ucTopa: JUHAMUYECKas MOJEND
Maoro u 60;pmoro curHanoB. CraTwdeckas W AWHAMHYECKasd

TIK-1, [IK-2
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Mozens MomHeIX I1T.

IloneBble TpaH3UCTOPHI C W30JIMPOBAHHBIM 3aTBOPOM M BCTPOEH-
HBIM KaH&JIOM. Y CTPOUCTBO, IIPUHIIMII AEHCTBUS, SKBUBAJICHTHAS
cxema. CeMEHCTBO BBIXOIHBIX CTATHYECKHX XapaKTEPHUCTHK. Ile-
penaTodHble XapakTepUcTUKU. OTIMdue TpaH3UCTOpa CO BCTPO-
€HHBIM KaHaJIOM OT IIpHOOpa ¢ HHIYIUPOBAHHEIM KaHAJIOM.
TpaH3UCTOPEI C N-KaHAIAMH W CAMOCOBMEIIEHHBIMHU 3aTBOPaMH.
ITapameTpsl U XapaKTEpUCTUKU TPAH3UCTOPOB C KOPOTKUMHM Ka-
HajmamM¥. Pa3sHOBHOHOCTH TIONEBBIX TPaH3HCTOPHBIX CTPYKTYP
CBHC. OcoOeHHOCTH TIOJIEBBIX TPAH3HCTOPOB C YIIPABIIIOIINMHI
IepexoJaMy B MHTEIPATbHOM HCIONHeHWH. [lapasuTHas cBs3b
MEXIy 3JIEMEHTaMM 4Yepe3 MONYH3OIUPYIOIIYI0 HOAIOXKY. WH-
TerpanbHele cxembl Ha IITIII Ha ocHOBe apceHMnma TajUTus.
HEMT-TpaH3ucTopbL.

6. | Tupucropsl Obmue cBeneHusa o THpHcTOopax. Kiaccudukauus @ yciIoBHO- 2 ITK-1, TIK-2
rpadudeckue 0003HaYSHI THPHCTOPOB. YCTPOMCTBO W IPUHIIAIL
JEWCTBUA OUOJHOTO THPUCTOpA. TPHONHBIN He3alMpaeMblil TH-
pucTop. TpuomHsIi 3anupaeMblii THPUCTOp. CHMMETPUIHBIE TH-
puctopsl. D¢pdexter dU/dt u dI/dt. OcHOBHBIE IapaMeTphl THPHU-
CTOpOoB. MapKupoBKa THPHCTOPOB.

7. | IlomynpoBonHu- 1 JIK-1, TIK-2
KOBBI€ JaTYMKH,
CEHCOpPHBIE YCT-
pOMCTBa U Ipeod-
pa3oBaTeNH

JlaT4vky TeMIEpaTypsl, AABICHUSI, MarHUTHBIX IIOJEH, NaTUHKH
napUUaibHbX JaBneHuil. [Ipeobpa3oBaTeNbHEIE CEHCOPEL.

3.3. Pa3nennl JHCHMIUTMHEBI H MEXKIUCHUIUIAHAPHBIE CBSI3H ¢ ofecnednBalomuMu (pexbI-
AYIHMH) 1 00ecriednBaeMbIMH (OCIETYOIAMHA) JHCIMILIHHAMEA

Ne Ne paznesioB JaHHOM QUCHUIUIMHDIL, 1JIS1 KOTOPLIX HEOOXOAUMO
HaunmeHnoBaHHe 00ecne4nBaOLIUX
Ne H3y4eHHne o0ecneYynBaIMX (MpeabIIyHX) U 00ecneyuBaeMbIx
(TpeapIAyIINX) U 06ecneYnBaeMbIX
n/n PO —— (nmocenyrommx) AMCUMILTHH
¥ 1 [ 2 [ 3 [ 4 [ 5 T 6 T 7
IlpenmecTBYOIIHE JHCUUILIHHLI
1. | pmsuxka + + + + + + +
2. | MaTepHaIbl 3JEKTPOHHOMN TEXHUKH + + + + + + +
ITocnenyromue NHCHHILIMHBI
1. | ¢bu3HKa KOHIEHCHPOBAHHOTO COCTOSHUS & - + + + + +
2. | cxemoTexHHKa - - + + + + +
3. | HaHO3JEKTPOHMKA + + + + + + +
5.4. CooTBeTcTBHE KOMIETeHIHUH, GOPMHUPYEMbIX NPH H3y9eHHH JUCHUIUIMHBI, H BHIOB
3aHATHH
Ilepeyenn Bupw1 3aHsaTHIA

KOMIIETEH LM I 3 JIP CPC ®opMBI KOHTPOJISI

Ormpoc Ha nexnusax. 3auTa HHIXBATYAILHOTO 3aJaH)s. 3alIiTa OTde-
TIK-1 + + + + TOB I10 NPAKTUIECKUM 3aHATHAM. 3aIUTa OTIETOB II0 JTaGOopaTOPHBIM
paboram. OneHKa 3a KOHTPOJIBHYIO paboTy.

Omnpoc Ha nexnusax. 3alyTa HHIUBULYATHOTO 3aJaHK. 3alliTa OTde-
IIK-2 + + # + TOB II0 IPAKTUYECKUM 3aHATHAM. 3aI0UTa OTIETOB II0 JTaOOpaTOPHEIM
pabotam. OLieHKa 32 KOHTPOJILHYIO paboTy.

6. METObI H ®OPMBI OPTAHU3AITMU OB YUYEHUS
TexHOI0rMH HHTEPAKTHBHOrO 00Y4eHNs IPH PA3HBIX pOpPMAX 3aHATHI B 9acax

Dopmbl IlpakTnyeckue | JlaGopaTopHbie
MeTtoanl S e 3aHsTHA (Yac) paboTs! (Uac) T
Paboma 6 xomande - 18 18 36
Onpoc na nexyusix 12 - - 12
HTOro MHTEpaKTUBHBIX 3aHATHI 12 18 18 48
i
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7. JABOPATOPHBIN IPAKTUKYM

No Ne pazpena Tpyno- K
i /;1 zmu::?ﬂn- Tematuka naGopaTopHbIx paGoT €MKOCTh O;)(I"ﬂljﬁz,elﬁlg;
(gac.)
Omnpenenenne BpeMEHH BOCCTAHOBIIEHHS 00paTHOTO CONPOTHB-
1. 3 o S 4,5 IIK-1, TIK-2
HccnenoBanue BONBT-eMKOCTHBIX XapaKTEpHCTHK MOy IIpo-
2. 3 BOJJHHKOBOTO JIHOA A5 TIK-1, TIK-2
3 3 Hccnenosanne  BONBT-aMIEpHON XapaKTEPUCTUKH IOITyTIpO- 45 TIK-1, [TK-2
BOJHHKOBOTO IMOMA
4. 4 Bunonsprsle Tpar3ucTOpEI: cTaTHYeCKHE XapakTepucTuk BT 4,5 IIK-1, TIK-2
5. 4 bunonsapHEle TpaH3UCTOPEI: MCCIENOBAHKE MOIHOTO BT 4,5 IIK-1, ITK-2
6. 5 IToseBBIe TPaH3UCTOPHI 4,5 IIK-1, TIK-2
U3 npexnaraemoro nepeuns 12a00paTOPHBIX PaboT CTYAEHTHI BHITIONHSIOT 4 padoTEL
8. NIPAKTUYECKHUE 3AHSITUSA (CEMUHAPBI)
° Ne paspena N Tpyno- KommnereHunn
TeMaTuKa NPaKTHYECKHUX 3aHATHI €MKOCTh
/0 | ARCUHILIMHBI (aac.) OK, IIK, IICK
1. 2 DuU3HIECKHE OCHOBHI TBEPIOTENBHOM 3EKTPOHUKH 2 IIK-1, IIK-2
2. 3 PacgeT mapaMeTpoB MONYIPOBOIHIUKOBEIX JUOL0B 2 TIK-1, TIK-2
3 4 gi)e;l\;m BKIIFOYCHIA ¥ PEKUMBL pabOTHI OUIIOIAPHOTO TpaH3U- 5 TK-1, TIK-2
4. 4 PacyeT BHyTpPeHHUX TapaMeTpOB GHIOJIAPHOTO TpPaH3HUCTOpa 1 IK-1, IIK-2
5. 4 PacueT BHEITHUX ITapaMeTpOB GUIIOIIPHOTO TpaH3UCTOpa 1 IIK-1, TIK-2
6. 4 O dexT Opiu B GUIIOISPHBIX TPAH3UCTOPAX 1 ITK-1, ITK-2
7 4 Ormpenenenre MaJOCHTHANBHEIX IaPaMETPOB GUIIOIAPHOIO 1 TK-1, TIK-2
TpaH3UCTOpa
8. 5 Pacyer mapameTpoB IOJIEBBIX TPAH3UCTOPOB 4 IK-1, IIK-2
9. 3 KP-1. Pacuer mapaMeTpoB IIOIyIpOBOIHAKOBBIX IHOIOB 2 IIK-1, ITIK-2
10. 4 KP-2. PacyeT napaMeTpoB GHIIOISPHBIX TPAH3UCTOPOB 2 IIK-1, TIK-2
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9. CAMOCTOSTEJIBHAS PABOTA

Ne Ne paspena TemaTHka caMOCTOSITe/ILHOH PaGoThI Tpyno- Komnerenuun KonTposs BeIno-
€MKOCTh
n/n | AUCUHMILTHHBI (Oemanuzayus) fasc) OK, IIK, IICK HeHusl paboThbI
L 26 ITpopaboTka JEKIHOHHOTO MarepHaia | 10 TIK-1, TIK-2 Onpoc Ha ek
1.7 pazgena 5.1 i
5 3.5 ITpopaboTKa JIEKIMOHHOTO MaTepyaia IpH 3 TIK-1, TIK-2 OT4eTsl IO NIPaKTU-
IIOATOTOBKE K IIPAKTHIECKIM 3aHIATHIM 9eCKHUM paboTam
3 3,4 ITpopaboTka JIEKIMOHHOTO MaTepHaia Mpu 3 TIK-1, TIK-2 PesynbTaThl KOH-
HMOATOTOBKE K KOHTPOJIBHBIM paboTam TPOJILHBIX paboT
4. 3-5 IToaroroBka K 1abOpaToOpHEIM paboTam 12 IIK-1, TIK-2 Qree mo Jpafope;
TOPHBIM paboTaM
4 3,4 anom}e}me ¥ 3allliTa MHAWBULYATBHBIX 16 TIK-1, TIK-2 3ammra HHAMBRLY-
3amauuit U3-1, U3-2 aIbHBIX 3aJaHui

TemaTHKa HHIABANYAIBHBIX 3aAHMM:
1. PacueT noynpoBOJHUKOBEIX THOIOB.
2. PacyeT nmapamMeTpoB OHITOISAPHBIX TPaH3UCTOPOB.

10. IPUMEPHAS TEMATHUKA KYPCOBBIX ITPOEKTOB (PABOT)

HE MPeIyCMOTPEHO

11. PEUTUHI OBASI CHCTEMA JIJIsI ONEHKH YCIHEBAEMOCTH CTY/JIEHTOB
Tab6auna 11.1. baaisHbIe OIEHKH NJIsI 31EMEHTOB KOHTPOJIs

MaxkcumaJibHbIH . MaxkcuMmaJibHbIH
MaxcumaJibHbIH
DJIEMEHTBI 6ann na 1-yro KT 6as11 32 mepuoa me- | Bceero 3a
_ 6aJ171 3a nepuox Me-
y4eOHOI AesiTeNIbHOCTH ¢ Ha4Yaja ceMecT- sy 2KT u Ha Ko- ceMecTp
sy 1KT u 2KT
pa Hell cemMecTpa
BrlnonHeHue 1 ?aIJII/ITa WHIUBUIY- 10 10 20
AJIBHBIX 3aJaHHi
KoHTpossHEIe paboThI 10 10 20
3amuTa 1ab0paTOpHBIX PaboT 10 10 20
OT4YeTrl 0 NPAKTUIECKUM 3aHATHAM 10 8 10 28
KOMITOHEHT CBOEBPEMEHHOCTH 2 2 2 6
ITocemenue 3aHATHI 2 2 2 6
HToro makcumMym 3a nepuon: 34 32 34 100
HapacTaroumum urorom 34 76 100 100
Tabiuna 11.2. Ilepecder 6a/IJI0B B OLIEHKH 32 KOHTPOJIbHbIE TOYKH
bajjibl Ha 1Ty KOHTPOJILHOM TOYKH Onenka

> 90 % OT MaKCHMAaIBHOM CyMMBI 6ainos Ha gaty KT 5

Ot 70% 10 89% oT MakcHMaIbHOI CyMMbI 6ailioB Ha gaty KT 4

Ot 60% 10 69% 0T MaKCHMaJIbHOM CyMMEI 6a1U10B Ha aaTy KT 3

< 60 % oT MaKCUMaIBHOM cyMMBl 0aJutoB Ha gaty KT 2

Ta6auna 11.3. Tlepecuer cyMMBI 6a/L10B B TPAJHIMOHHY0 H MEKTYHAPOTHYIO OLIEHKY

Ouenka (FOC) Hrorosasi cymma 6ann?3, YYHUTBIBAET YCIHEUIHO Ouenxa (ECTS)
CIaHHBIH 3K3aMeH
5 (ornmaHO) (3a4TEHO) 90 — 100 A (0oTI9HO)
4 {xopons) 85—-89 B (ouens xoporo)
75 -84 C (xopomo)
(3aureHo) 7074
3 (YZOBIETBOPUTEIBHO) 65-69 D ymonisTaopuanpga)
(3auTeHo) 60 — 64 E (mocpencTBeHHO)
R e Huzke 60 6a1oB F (HeyIOBIIETBOPUTEIHHO)
(He 3a9TeHO)
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Bonpoce! 1711 HOATOTOBKHE K 3a9eTy:

1. ®ynmamenTanbHas cHCTEMa ypaBHEHHI TBEPIAOTEJILHOM 3JIEKTPOHHKH.

2. CoOcTBeHHbIE, IPUMECHBIE ¥ KOMITEHCHPOBAHHEBIE TIOJIyIIPOBOJHHKH.

3. I'enepanms ¥ peKOMOMHALASA HOCHUTENIEH B MOJTYyPOBOJHUKAX.

4. KOHTaKT MeTaI-N0J Ty IPOBOJHHK.

5. Huon IloTTKN.

6. OMHYeCKHe KOHTAKTEL

7. Mexanusm 06pa3oBaHIs SIEKTPOHHO-IBIPOYHON0 nepexoga (JID).

8. KoHTaKTHas pa3HOCTH MOTEHIMANIOB, €€ 3aBHCHMOCTD OT KOHIECHTPAIIUH JIETHPYIOIIEi MPUMECH, TEM-
NepaTyphl ¥ MIMPUHBI 3aNPEUIEHHON 30HbL

9. OHepretuyeckue nuarpammer D/IT HpU MPAMOM i 0GPATHOM CMEIEHHISIX.
10.

11. Metoner nomyuerust S/I1: cruiaBieHue, nudy3ust, HOHHOE JIETHPOBAHME, SITUTAKCHS.

IloToku HOCHTENEH 3aPSIOB ¥ IPHHIIMIT BEIPSMIICHMS TOKA SAIL

12. TlonsTre MIAaBHOTO M PE3KOTO, CHMMETPHYHOTO 1 HecuMMeTpuyHoro JI11, ToYedHsBle U ILTOCKOCT-

Hele D/II1.

13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

25

Knaccubukanus auomnos.
BrIIpsMHUTENBHEIE TUOBL.
Bapuxkarsr.

CrabunuTpoH.
TyHHENBHBIN QU0
®dotoauo.

Ceeroauop.

BurnonspHerii Tpansuctop (BT): onpenenenue, cXeMbl BKIIOUEHHS, pexUMBI paboTEI.

Hperidoprrit u 6e3apeiidossiii BT.
Cxema noTokxoB Hocuresei B BT.
Bryrpennue napamerpst BT: v, oy, a*.
Buemnue napametpsr BT: a, B.

. Cratnueckue xapakrepuctuxu BT.
26.
217.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.

VYcunurensnsie croiictea BT.

YacrotHble napameTpsl BT.

OxBuBajeHTHasd cxema BT.

BT kak yeTsipexnomocauk. Cucrema y, z, h — mapameTpos.
Momm#sie BT.

JlaBunnerii BT.

OxBonepexonHbIil TPaH3UCTOP.

WHXeKIMOHHBIN TPaH3UCTOP.

Illymsr B BT.

Mogens D0epca—Morna.

Kiaccudukarnms u Mmapkuposka BT.

Ilonessie TpanzucTopsl (I1T): onpenenerue, BUILL
IIT ¢ ynpasnsromum nepexonoM 1 6apsepom IIIoTTkw.
IIT ¢ uHOYIMpPOBaHHEIM M BCTPOSHHBIM KaHAIOM.

KommnemenrapHas napa. [Tapamerpst ITT. JIocTOMHCTBA 1 HEIOCTATKH.

Bepruxansssiii MI1I-Tpanzuctop.

TITIII.

HEMT.

TupucTOpHL: oIpeeneHue, BUIbL.

IIpyHLIMD AeHCTBYA TUOJHOTO TUPUCTOPA.
TpuOIHBII TUPUCTOP.

CUMMETpUYHBINA TUPUCTOP.

ITomynpoBOHUKOBEIE NaTIUKMY, IPeoOpa3OBaTEIH.
IGBT.
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12. YYEBHO-METOJMYECKOE 1 HH®OPMALIMOHHOE OBECIEYEHUE JVC-
OUITJINHBI

12.1 OcHoBHas JdATEPATYpa

1. CmupsroB 10.A., Cokonos C.B., Turos E.B. ®usudeckue 0CHOBBI 3JIEKTPOHUKH. — YueOHoe mocobue.
- CII6.: Jlans, 2013. - 560 c. - [anexTpoHHbI pecypcl. -
http://lanbook.com/books/element.php?pll cid=68&pll id=5856

12.2 TononsATENBLHAS JATEPATYPA

1. Tposir ILE. TeepnoTenrsHas aneKTpoHuKa. — YuebHoe nocodue. — Tomck: TYCVYP, 2006. — 321 c. (48)

2. I'aman 3.1. ®u3uka MOTYNPOBOXHMKOBBIX MpUGOpPOB: YueOHOe mocobme. — Tomck: M3a-Bo HTJI,
2000. — 426 c. (45)

3. Buxymua .M., Cradees B.. @u3nka [MOIyHPOBOIHUKOBEIX IPHOOPoB. — M.: Cos. panuo, 1990. —
264 c. (21)

4. Kpyrsixosa M.I"., Yapsixos H.A., FOqun B.B. ITonynmpoBoqHUKOBEIE IpUOOPHI 1 OCHOBHI X IPOEKTH-
poBanus. — M.: Paguo u cBass, 1983. — 352 c. (6)

5. Iaceakos B.B., Yupkun JLK. IonynpoBoaHukoBsie NpHGOPEL: YueGHUK I By30B. — CII6.: Jlans,
2006. — 480 c. (98)

6. I'yproe B.A. TBepnoTe/bHas 3JIeKTpOHHKA: Yde6HOe mocobue. — M.: Texnocdepa, 2005. — 408 c. (88)

7. TBepHoTeNnpHAS 3IEKTPOHMKA: y4eGHOe mocobue mis By3os / D. H. Boponkos [u ap.]. — M.: Axane-
mud, 2009. — 317 c. (4)

12.3 Y4eGno-meTonHIeCKHEe NOCOGHS H NPOrpaMMHOe obecredeHHe

1. Tpostu ILE. TBeprnoTenbHas aeKTpoHUKA. Y4eGHO-METOIHIECKOe TOCOBHe 110 ayIUTOPHBIM IIPaKTH-
HCCKUM 3aHATHAM M CaMOCTOATENBHON paboTe. — Tomck: TYCVP, 2007. — 76 c. (47)

2. Kuraneckuit A.A. TBeproTenbHas 31eKTPOHHKA: MeTommueckue YKa3aHUWs MO BBIIOJHEHHIO JTabopa-
TOPHBIX paboT. — Tomck: TYCVYP, 2007. — 59 c. (29)

12.4 Ba3bl NaBHEBIX, nm])opMannonﬂo-cnpasoqﬂme H MOHCKOBBIE CHCTEMBbI

1. O6pazoBaTenbHEI TIOpPTal B CBOOOIHOM moctyne: «DU3HKa, XMMHS, MareMaTuKa CTyIEHTaM M
mKonbHUKaM. O6pasosaTenbHblii npoekt A.H. Baprunay — Pesxum nmoctyna: hitp://www.ph4s.ru/

2. «<EnuHOE OKHO JOCTYNa K 06pa3oBaTeIbHBIM pecypcam» [DNEeKTpOHHEIH pecypc]: MHpOPMAIHOHHAS
cuctema. — PesxuM pocrtyma: http:/window.edu.ru/

3. «eLIBRARY.RU» [DrexTporHbIi pecype: Hay4Has SJIEeKTpoHHas GubnmoTeka. — Pexxum mocTyma:
http://elibrary.ru

4. «Hay4no-o6pasoBarenbusiii mopran TYCVPy» [OnexTponHEIi pecypc]: HayuHO-06pa3oBaTENBHBIIH
[IOpTaJl yHUBepcHuTeTa. — PesxuM goctyma: http://edu.tusur.ru/

13. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHAITINHBI

/Uit IpOBeNIeHNs JIEKIMOHHBIX 3aHATUIl TpebyeTcs ayIUTOpHS, OCHAIICHHAS MYJIETUMEIUIHBIM TPOEK-
TopoM. [IpoBenenue 1aGopaTOpHBIX paboT MO UCLUILIMHE «TBepmoTensHas 31I€KTPOHUKA» OCYIIECTBISIETCS B
Crenuanu3upOBanHoH Jabopatopuu kadenper O 1156 «JTaGopaTopus TBEPJOTENBHOM SJIEKTPOHUKH ¥ MHKPO-
STICKTPOHMKID), KOTOpPAs OCHAIEHA CIIEAYIOMMM 000pyI0BaHHEM: TaGOPATOPHEI CTeH A «DU3MIECKHE OCHOBE
BIIEKTPOHUKMY, JTaAbOPaTOPHEIH MakeT «HCCIeN0BaHHe BOJBT-aAMIIEPHOM XapaKTePUCTUKHU P-N MEPexonay, Ja-
OoparopHslii MakeT «Mccne0BaHNE BOTBT-eMKOCTHbIX XapaKTePUCTHK MOJYIPOBOAHUKOBOTO JHOa», Tabopa-
TOPHBIH MakeT «V3ydeHHe IIepexONHBIX MPOIECCOB B NIOJIYTIPOBOHUKOBOM THOJEY», J1abOpAaTOPHEIH MaKeT
«Hccnenosanne CTaTUYECKUX XapaKTEPHCTHK OUITONIPHOTO TPaH3KCTOPa», TaboPaTOpHBIL MakeT «HccaenoBa-
HHUC XapaKTEPUCTHUK I10JIEBOTO TPAH3UCTOPA C YIPABISIOLIMM P-N HEPEXONOMY.
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MHUHUCTEPCTBO OBPA30OBAHUS 1 HAYKH POCCHUIICKOM ®EJIEPAITA

CDez[epa.nLHoe GIOZI)KGTHOG TroCy1apCTBEHHOEC 06pa30BaTeJILHOG YUIPECKIACHUC

BBICIIETO o6pa303aHI/151

«TOMCKMI I'OCYJIAPCTBEHHbBII YHUBEPCUTET CUCTEM YIIPABJIEHUS
N PAJTMOSJIEKTPOHUKMN» (TYCYP)

YTBERKIAIO
Ilnfielgyép JenapTaMeHTa 06Gpa3oBaHusl
([Ipoifexqop?o y4eOHoii paboTe)

b A ILE. Tposin
«30» g 2016 1.

®OHJI OHEHOYHBIX CPEACTB IIO YYEFHOM JUCIUILINHE
TBEPAOTEJIBHAS DJIEKTPOHHUKA

YpoBeHb OCHOBHOI
0o0pa3oBaTenbHO MPOrpaMMBbI

Hanpas/yieHusi HOATOTOBKH
IIpoguan

®opma 00yyeHHsI
DakyabTeT

Kadenpa

Kype. 3

3ayer _5 cemecTp

PazpaboTuux:
ITpodeccop xadenprr OO
AccucresT xadpenpsr OO

OakanaBpHaT

11.03.04 «DIeKTPOHMKA ¥ HAHOSIEKTPOHUKAY

KBaHTOBas ¥ onTHYECKas JIEKTPOHUKA

O4YHasg

3JIEKTPOHHOM TeXHUKH (DIT)

3JIEKTPOHHBIX IprOopos (BI1)

Cemectp 5

Y4eOHublit mi1an HaGopa 2013 roaa.

/ ILE. Tposu

ﬂ%’/ -/ B.B. Kapauckuit

Tomck 2016
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1. BBEIEHUE

DoHJ| OLEHOYHEIX cpencTs (POC) sBiseTca TPUIIOXKEHHEM K pabodell mporpaMme y4e6HOM NHUCUMILTHHEL «TBep-
AOTENbHAS SNIEKTPOHUKA» W IPEICTaBIIAeT CO00M COBOKYIMHOCTS KOHTPOJIbHO-M3MEPHTENLHBIX MAaTePHaoB (TUIIOBBIE 3a-
Hadu (3a0aHus), KOHTPOJIBHbIE PAGOTHL, TECTHI M Zp.) ¥ METOIOB WX HCIIONB30BAHHSA, PEIHA3HAYCHHBIX IS H3MEPEHHA
YPOBHA TOCTIDKCHIA CTYI€HTOM YCTAHOBJIEHHBIX PE3YIbTATOB 00YIEHIL.

@OC no yuebHoM muctuminae «TBepIOTENBHAS SJICKTPOHNKA» HCMOJIB3YETCs [PH MPOBENECHHH TEKYIIEr0 KOHTPO-

JI1 yCI€BaCMOCTH U NIPOMEXKYTOYHOM aTTeCTalliu CTYHACHTOB.

ITepedens 3aKpeIUIEHHEIX 32 NUCIAILTHHON «TBepmoTensHas SIEKTPOHMKAY» KOMIIETEHIMI TIpUBEZEH B Tabnuue 1.

Tabanua 1 — TTepedeHs 3aKpeIUIeHHBIX 32 JUCLMIUTMHON KOMITETEHITHIA

Kon PopMyIHPOBKA KOMIETEHIIHH 9Tansl GOPMHPOBAHMS KOMITETEeHLMH

IIK-1 CIOCOGHOCTE CTPOMTB MpOCTeillme (GHU3Me- | 3Hamb METONBI aHATH3A MEPEXOHBIX NPOIIECCOB;
CKA€ M MAaTeMaTHYECKHe MOJENH IpPHOOPOB, | yMems aHAIM3UPOBATH NEPEXOIHbIE IPOLIECCHL B TBEP.IO-
CXEM, YCTPOWCTB M yYCTAHOBOK 3JNEKTPOHHMKH M | TEIbHBIX HprbOpax ¢ UCIONB30BAHMEM METO/IA 3aPA/Ia;
HaHOSNICKTPOHMKH PA3NUIHOT0 (YHKIMOHATE- | é7ademb HABBIKAMM TPAKTHIECKO paboTHI ¢ HOJYIPOBO.-
HOT'O Ha3HAYCHWT, & TAKOKE HCIONB30BATh CTaH- | HUKOBBIMH IPUOOpPaMHU M 31€MEHTaMH 9JIEKTPOHHBIX CXeM
JapTHBIE MPOrpaMMHBIE CPEACTBA MX KOMIIBIO-
TEPHOTO MOJEIUPOBAHMS

TIK-2 CIIOCOGHOCTE apTyMEHTHPOBAHO BHIOMPATh U | 3#amp SKBHBAIEHTHBIE CXEMBL OpuOOPOB, METOIEI OIpEe-

PeNH30BEIBATE HAa HpPaKTHKE 3((eKTUBHYIO
METOAHUKY SKCIEPUMEHTANBHOTO HCCIIEN0BAHIT
IIApaMeTpOB M XapaKTEPUCTHK HPUOOPOB, CXEM,
YCTPOHCTB M YCTaHOBOK 3JIEKTPOHUKH M HaHO-
BNICKTPOHUKM DPA3IMIHOTO (GYHKIMOHAILHOTO
Ha3Ha4YeHUs

JIeHNA ¥ pacdyeTa NapaMeTpOB SKBUBATIEHTHEIX CXEM;

3HAMb YCTPOUCTBO, NPHHIMI AEHCTBUA U OCHOBHBIE TEXHH-
9ECKHE XapaKTePUCTHKH OCHOBHBIX KIIACCOB IIONYIIPOBOJ-
HMKOBBIX IPHOOPOB;

YMemb TIPOU3BOAMTE pacyeT IapaMeTPOB OCHOBHBIX KJIac-
COB IOJTyIIPOBOJHUKOBEIX IPHOOPOB;

YMmempb IKCIEPUMEHTAIILHO OIPEAEIATS IIapaMeTphl TBEPAO-
TENBHBIX NPHOOPOB;

é1ademb HABBIKAMHU NPAKTHIECKON PaGOTHl ¢ MOIyNPOBOJ-
HUKOBBIMHU IPHOOPaMH M 3JIEeMEHTaMH JIEKTPOHHBIX CXEM

2. PEAJIM3 AT KOMHETEHI_[I/II7I
2.1 Komnerennusa IK-1

IIK-1

CHOCOOHOCTH CTPOHTH HpOCTeiimue H3HIeCKAEe H MaTeMaTAYECKHE MOJEIH NPAOOPOB, CXeM,

YCTPOHCTB H YCTAHOBOK 3JIEKTPOHAKH H HAHO3JEKTPOHHKH Pa3IHYHOr0 (PyHKIHOHAILHOIO
Ha3HA4eHHs, 2 TAKKe HCIO/IL30BATh CTAHJAPTHBIE NPOrPAMMHBIE CPEICTBA HX KOMILITEPHO-

ro MOACJIAPOBAHHASA

Jlist hopMHpOBaHKsA KOMIETEHIMH HEOOXOMUMO OCYIIECTBUTH P 3TanoB. ComepkaHue 3TarnoB GopMu-
POBaHUsT KOMIIETCHUMH, BUABI 3aHATHH U HCHIOIb3yEMBIE CPEICTBA OLICHUBAHUS NPEACTABICHEI B Tabauie 2.1.
Tabnva 2.1 — Otansl GopMHUPOBaHKS KOMIIETEHIMHI U UCIIONB3yEMbIE CPEACTBA OLIEHUBAHUS

HpaKTI/I‘IeCKI/Ie 3aHATHA,
rpyrIHOBI:IC KOHCYJIbTalluH

Jla6oparopasie paboTsL;
WunuBupyansHOE 3a0aHue;
CamocrosrensHas pabota

CocraB 3HaTh YMmerh Baagerns
Copnep:xanue 3Haem METOJBl aHANM3a NEpe- | yMmeem aHANIUSHPOBATh Iepe- | 61adeem HABBIKAMH IIpaKTHYE-
3TalNoB XOJHBIX IPOIIECCOB XOJHBIE IPOLECCHl B TBEPHO- | CKOM paboThl € HOJYIPOBOA-
TENBHBIX NpuOOpax C WCHONb- | HUKOBBIMH IPHOOpPaMU U 3Jie-
30BaHMEM METOJa 3apsaa MEHTaMH 3JIEKTPOHHEIX CXEM
Bunrnl 3ansaTuii Jlexuu; [IpakTudeckue 3aHATHS, JlaboparopHbie paboTEL;

Hcnosbilyemble Omnpoc Ha JeKIUH;
cpeacrsa ouenu- | Ilpakrudeckoe 3amaHue (3amu-
BaHUs Ta);

Kontponshas pabora;
§50501071:32010'£:0119: (19
(3ammra);
Jlaboparopras pabora (3amu-
Ta);

3aJaHue

IpakTgeckoe 3amaHue (BBI-
MIONTHEeHKE, 0(OpPMIICHHE);
WunusunyansHOE 3aJaHue
(BIONHEHUE, O(OPMIICHHE);
Jlabopatopras pabota (BBI-
HIOJTHEHHE, 0OPMIICHHE)

JlabopaTtopHas pabora (3amu-
Ta);
3auet
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3auer

OObwue xapakTepUCTUKH TTOKa3aTellel M KPUTEPHeB OLEHMBAHKS KOMIIETEHIIMN Ha BCEX Tanax IpUBee-

HEI B Tabmure 2.2.

Tabmuua 2.2 — O6mue XapaKTePUCTHKH TI0KA3aTesIel M KpUTEPUEB OLICHUBAHUS KOMIIETEHIIAH 10 STAIIaM

(BBICOKHI YPOBEHD)

TEOPETUYECKUMH 3HAHUSIMH B
npenenax H3ydaeMmoit obiac-
TH C IOHUMAaHWEM TIpaHWMI]
IPUMEHUMOCTH

THYECKHX YMEHHH, Tpebye-
MBIX IJI1 Pa3BUTHA TBOpYE-
CKUX pemeHud, abcTparupo-
BaHUA NpodieM

e-
Maxasaems o Gy 3HaTh YMmers Bnapers
pun
Ot1nnyHo oOmajaeT (akTHIECKMMH W | OONajaeT IMAlla30HOM Ipak- | KOHTPONMpYeT paboTy, Mpo-

BOIUT OLIEHKY, COBEPINEHCT-
BYeT IeHCTBUS pabOThI

Xopomro
(6a3oBblIii ypoBeHb)

3HaeT (akThl, NPUHIUILL,
IIPOLIECCHI, OOIIHE HOHATHS B
npefienax H3ydaemol obiac-
TH

obnagaeT IMama3OHOM Ipak-
THYECKMX YMEHHH, Tpebye-
MBIX Ul pEINeHHUi OoIpee-
JIEHHBIX IpoOJeM B o6iacTh
HCCIIE IOBaHUS

OepeT OTBETCTBEHHOCTH 3a
3aBepINEHUE 3aJad B HCCIIe-
IOBaHMY, IPUCIIOCAONUBAET
CBOE IIOBEIEHHE K OOCTOS-
TENBCTBAM B DEIICHHH IIPO-
6em

YaoBiaeTBOpPUTEILHO
(I0poroBkIii ypoBeHb)

obnmamgaeT 6a30BLIME OOIIUMU
3HAHUAMHU

o6namaeT OCHOBHBIMH yMe-
HUSAMH, TpeOyeMbIMH  UIA
BBIIIOJIHEHHA IIPOCTHIX 33139

paboTaeT mpH NPSIMOM Ha-
6o neHu

@opMynHMpoOBKa MOKasaTelel i KPUTEPUER OLIEHUBAHKS JaHHON KOMITETEHITUN npHBegeHa B Tabmune 2.3.

Tabnuua 2.3 — ITokasaTesn 1 KpUTEPHH OLIEHUBAHHS KOMIIETEHIMH HA STAax

IloxasaTenu u KpuTe-
puHn

3HaThL

Ymern

Baagers

OTanuHo
(BBICOKHII YPOBEHD)

NOHUMaem CBA3b MEXIy Ia-
paMeTpaMK B XapaKTePHCTH-
KaMH JKBHBAICHTHBIX CXEM
OpUOOPOB  3JIEKTPOHUKH M
HaHOJJIEKTPOHUKY Pa3IAIHO-
ro QyHKIHMOHAIBHOIO Ha3Ha-
YEHWS,

onpedensem SKCIIEpUMEH-
TaIbHEIME METOJAMHU [apa-
METPEl JKBUBAJICHTHBIX CXEM
OpuOOPOB  3IEKTPOHUKH U
HAHOJJIEKTPOHUKHY;
pusuvecku apzymenmupyem
BBIOOD M IUTaH PEINEHHS 3a-
Jaquy;

zpaguuecku wimocmpupyem
3amaqy

C60600HO mMpumeHnsem MeETO-
Obl  DEIIEHUS  HETHUIIOBBLIX
3a1ad;

Ymeem MaTE€MAaTHIECKH OIIH-
CbIBaTh CBA3b MEXIY Mapa-
MeTpaMu 9KBHBAJICHTHBIX
CXeM  HONYIPOBOIHUKOBEIX
IpUOOpPOB;

Ymeem WCIONB30BaTh CTaH-
JapTHbIE IPOrpaMMHEIE
CpencTBa I KOMIIBIOTEPHO-
r0  MOJENIHAPOBAaHHA  yCT-
POMCTB M YCTaHOBOK 3J€K-
TPOHUKM M HAHOIJIEKTPOHH-
Ko,

YMEET CTPOHTH IpoCTeiimme
MareMaTHdecKkue u ¢usuge-
CKHE MOIenM IpHOOPOB,
CXeM, YCTPOMCTB U YCTaHO-
BOK O3JIEKTPOHUKM H HaHO-
INEKTPOHUKH

c60600HO 6nadeem pPasHBIMU
Cnocob6aMu  IpencTaBeHus
dusraeckoit wHOOpMaLMH B
rpadmdeckoil U MaTeMaTHde-
cKoii popme;

cnocobern opeanuzogamv pa-
00Ty B MEXIHUCLHUILTHHAPHOM
KOMaHJI€;

Oemoncmpupyem cnocob-
HOCmb  KOPPEKTHO [JaBaTh
OUEHKY INpOJeNaHHO#i pabo-
T€;

Knaccuguyupyem yCTpoicT-
Ba M yCTaHOBKH JJICKTPOHUKH
W HAHOJJIEKTPOHHKH 110 HX
(OYHKIMOHAIBEHOMY Ha3Hade-
HIIO

Xopomo
(ba3oBbIif ypoBeHD)

pacnosnaem 3KBUBAJICHTHBIE
CXEMBI YCTPOMCTB 3JIEKTpO-
HUKH W HaHORJIEKTPOHMKHU
pasnMIHOro  (GyHKIMOHANb-
HOT'O Ha3HaYeHWU,;

3HQem TPUHIUI JAEHCTBUA

camocmonmensHo nodbupa-
em ¥ TOTOBUT IJISI SKCIIEpPH-
MeHTa Heobxoxumoe oGopy-
JIOBaHHE;

npumensem METONBI pelle-
HISI HETHIIOBBIX 3a/1ay;

enadeem PasHBIMHU CIIOCOOA-
MU TPENCTaBICHUAMH HH-
¢dopmaruuy;

cnocoben opeanuzosame pa-
60Ty B MEXIUCIMIUTMHAPHOH
KOMaHIe;
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OCHOBHBIX KJ1aCCoB yCr-
pOFICTB OJICKTPOHHMKH U HAaHO-
3JICKTPOHUKH,

cocmaejisiem IUIaH PEIICHUA
3agavyu

ymeem cmpoums IPOCTEH-
mye (Gu3MgecKue W MareMa-
THYECKUE MOJEIH IpubOpoB
SNEKTPOHMKHA M HAHOBJIEK-
TPOHUKH

cnocoben xnaccugpuyupo-
8amp TIPAOOPHI M YCTPOHCTBA
3MEKTPOHUKA W HAHO3JIEK-
TPOHHKH ¥ 3JEMEHTHl MHTe-
TPAIBHBIX CXEM

YOBJIETBOPUTEIHLHO
(1oporoBbIii ypoBeHb)

Oaem OIpeleNeHus OCHOB-
HBIX [IOHATHH;

pacnosnaem 3KBUBAJICHTHBIE
CXEMBI OCHOBHBIX YCTPOMCTB
SJIEKTPOHUKHA M HAHODIEK-
TPOHMKH DPa3IUIHOTO0 (YHK-
IMOHAJILHOTO Ha3HAYEHIT;
3Haem TIPUHIMI OEHCTBUSA
OCHOBHBIX KJIaCCOB IPHOOpOB
OJIEKTPOHMKHM U HaHO3JEK-
TPOHMKH

Ymeem paboTaTh CO CIpa-
BOYHOM JIMTEPATyPOM;
ucnone3yem TPHUOOPHI, YKa-
3aHHBIE B OIIMCAHWH Jlabopa-
TOPHOI paboTHL;

YMmeem  TPEACTaBIATH pe-
3yJBTaTHl CBOEH paboTh

énaoeem TEPMUHOJIOTHEH B
IpeaMeTHOM obnacTu 3Ha-
HHA;

énadeem HAaBBIKAMH IIPaKTH-
9ecKoi paboThI ¢ MpubopaMu
3NIEKTPOHUKH ¥ HaHOSJEK-
TPOHHUKM U 3JEMEHTaMH
3NIEKTPOHHBIX CXEM

2.2 Komuerennus ITK-2
IIK-2 COOCOOHOCTH APTyMEHTHPOBAHO BHIOHPATH H PeaIH30BLIBATH HA NPAKTHKE 3 eKTHBHYIO Me-
TOHHKY 3KCHepHMeHT2JIBHOFO HCCJIeAOBaAHHAA napameTpOB H xapaKTepnchc HPHGOPOB, cxeMm,
yCTpOﬁCTB H YCTAaHOBOK 3JIeKTp0HHRH )/ HaHOE)J'leKTpOHHKH paz.ml'moro q)yHKHHOHaJleOFO
Ha3HAYCHHUA

Hst opMHUPOBaHKS KOMIIETEHITMM HEOOXOIMMO OCYIIECTBHTH Psifl 3TanoB. ComepKaHue STarnoB GOpMU-
POBaHHs KOMIIETEHIINH, BU/BI 3aHATHI U UCIIOJIb3y€EMbIE CPEICTBA OLEHUBAHUS TIPECTABIIEHBI B TabIHIe 2.4.

Tabnmua 2.4 — STank! GOpMUPOBAHHS KOMIICTEHLIMI M HCTIOIB3YeMBIe CPECTBA OLICHUBAHUS

CocraB 3HaTh YmMmernb Bnagers
Copnepsxanue 3Haem SKBHBANCHTHBIC CXEGMBI | ymeem TPOM3BONUTH DPacueT | @radeem HABBIKAMH NPAKTHUE-
3TamnoB OpuOOpOB, METOIBI OIpeleNne- | MAapaMeTPOB OCHOBHBIX KiIac- | CKOM paboTel C MHONYNpPOBOI-

HUS M pacdeTa IIapaMeTPOB | COB IOJyIPOBOMHUKOBBIX | HUKOBEIMHM HpHOOpaMu u 3JIe-
SKBHBAJICHTHEIX CXEM; Ipu6opoB; MEHTaMH 3JIEKTPOHHBIX CXEM
3H@em YCTPOMCTBO, HPHHIMI | ymeem IKCIIEpAMEHTAITLHO

JEHCTBUA M OCHOBHBIC TEXHU-
YECKHME XapaKTEePUCTHUKH OC-
HOBHBIX KJIACCOB ITOJYMPOBOJI-
HHUKOBBIX IPUOOPOB

OIpENEATh ITapaMeTphl TBEp-
JOTEJIbHBIX IPHOOPOB

Buarwl 3aHsTH

Jlexuum;
ITpakTrdeckue 3aHATHS;
I'pynnoBsre KOHCYIbTAIA

IpakTugeckue 3aHATHS;
JlabopaTopHsie paboThI;
WnauBumyansHoe 3ananHue;
Kypcosoii poexr;
CamocrosTensHas pabota

JlaboparopHbie paboTsI;

KonTponsHas paboTa; (BBIIIONHEHHE, 0OPMIIEHHE);
HunuBunyansHoe samanue | JlaGopatopHas pabora (BEI-
(3amuTa); HOJTHEHHE, 0(QOpMIICHHE)
JlabopatopHast pabora (3amu-

Ta);

3ager

Hcnonb3yembie Omnpoc Ha nexium; IIpakrmaeckoe 3amamme (BbI- | JlaGopatopHas paGoTa (3amu-
cpencrsa oueHn- | Ilpakrudeckoe 3amanue (3amu- | HONHEHHE, 0QOPMICHHE); Ta);
BaHUs T2); Wunusunyansroe 3ajaHue | 3ader

OOmue XapaKTepUCTHKH MOKa3aTesel U KPUTEPUEB OIIEHMBAHUS KOMIIETEHIIMH HA BCEX ATAIax npuBene-
Hel B Tabnune 2.2 B . 2.1.
DopMyIHPOBKa IIOKA3aTeNeH U KPUTEPUEB OLICHUBAHMS JaHHON KOMIIETEeHIIMH MPHBEEHa B TabUIe 2.5.
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Tabmuua 2.5 — INokasaTenn ¥ KpHTEPUM OLICHUBAHUS KOMIETEHIIMH Ha 3Tanax

IToxasaTenn u kpure-
puu

3HaTp

Ymern

Bnagers

OTtauyno
(BBICOKHII ypOBEHB)

NOHUMaGem CBA3b MEXIy Ia-
paMeTpaMM M XapaKTepHCTH-
KaMM SKBHBAJIECHTHBIX CXEM;

apzymeHmupyem BBIOOp Me-
ToJa pacdeTa OCHOBHBIX IIa-
PaMETPOB  SKBHBAJECHTHEIX
cXeM; '
Qusuvecku apeymenmupyem
BBIOOp U IUIaH peNICHMS 3a-
Jaum;

epaguyecky unnocmpupyem
3amaqy

c80600HO npumensiem MeTO-
Ol pEeIleHWi  HETHIIOBBIX
3ajag;

Ymeem MAaTEMaTUYECKH OI-
CHIBATh CBA3b MEXIYy Mapa-
MeTpaMu SKBHBAJICHTHBIX
CXEM  IIOIYIIPOBOIHUKOBEIX
pudOpoB;

ymeem  guibupamv  METOL
pacdeTa OCHOBHBIX IapaMer-
POB  JKBHBAIECHTHBIX CXEM
HOJYIIPOBOJHMKOBBIX  IIPH-
60opoB

c60600HO 6n1adeem Pa3HBIMU
CII0cO0aMH  NpeaCTaBIEHUS
¢busmaeckoil uHpOpMarmE B
rpaduIeckoil ¥ MaTeMaTHye-
CKoHt opme;

cnocober opzanuzosams pa-
00Ty B MEXIUCIHMILTHHAPHOM
KOMaHIe;

deMoHCcmpupyem cnocob-
HOCMb KODPEKTHO JaBaTh
OLIEHKY IIPOZENIaHHOM padoTe

Xopowo
(0a3oBblIii ypoBeHb)

pacnosHaem >SKBUBAJICHTHEIE
CXEMBI IONYIPOBOJHUKOBEIX
IIpUOOpPOB;

3Haem TPHHLHUI IEeUCTBHUA
OCHOBHBIX KJIACCOB IIOJTYIIPO-
BOJHHUKOBBIX NPHOOPOB H
OCHOBHBIE TEXHMYECKHE Xa-
PaKTEPUCTHKHY;

onpedensiem METOIBI pacdeTa
[apaMeTpoB SKBHBAJICHTHBIX
cXeM;

cocmasnsem IUIaH PpeIIEeHHS
3aJa9u

camocmoamenvHo nodbupa-
em ¥ TOTOBHT TN SKCIIEpH-
MEHTa HeoOXoauMoe 06opy-
JOBaHUeE;

npumeHsem METONBI
HHS HETUIIOBEIX 3a/1aY;
yMmeem paccuumeléamv OC-
HOBHBIE IIapaMeTpBl  IIOJy-
HNPOBOJHUKOBEIX PHOOPOB M
SKBHBAJICHTHBIX CX€M 3ame-
MIEHKT

perre-

61a0eem pasHBIMU CIIOCOOa-
MM TIPEICTABICHUAMHU MWH-
bopmary;

cnocober opzanuzogame pa-
00Ty B MEXIUCIHUILIMHAPHOM
KOMaHJIe;

cnocober Knaccu@uyupo-
6ame  TOIYNPOBOJHUKOBEIE
OpuOOpBL U 3JIEMEHTHl MHTE-
TPaJIbHBIX CXEM

YI0BI€TBOPUTENBHO
(mOpPOroBhIii ypOBEHB)

Oaem OIIPENENEHUs] OCHOB-
HBIX IOHATHI;

pacnosHaem 3KBUBAJICHTHEIE
CXEMEI IIOJIyTIPOBOXHUKOBBIX
npubopoB;

3H@em TPHHLOWI [OEUCTBUA
OCHOBHBIX KJIaCCOB ITOJYIPO-
BOJHHUKOBBIX IPHOOPOB

ymeem paboTatk co cmpa-
BOYHOM JIUTEPATYPOU;
ucnonvzyem TPHOOPBI, YKa-
3aHHBIE B ONHCaHUM Jiabopa-
TOPHOM paboTsI;

ymeem  TPENCTaBIATH pe-
3yJIBTATHl CBOEH paboTHI

énadeem TEPMUHONIOTHEH B
OpeIMeTHOM obnacTH 3Ha-
HUA,

énadeem HaBBIKAMH IIPAKTH-
9ecKOi paboThl C MONYmpo-
BOJHHUKOBBIMH NIPHOOpPAMHU U
3NIEMEHTaMH  3JIEKTPOHHBIX
cXeM

3. TUIIOBBIE KOHTPOJIBHBIE 3A TAHUSA

Jns peanusanyy BEINIENIEPEYMCIICHHBIX 33129 00yYeHHS HCIOJIB3YIOTCS CIIEAYIOLIME MAaTEPHAIIbL:

— THIIOBBIE KOHTPOJIBHEIE 3aJaHKs WU MHbBIE MaTepHAIbl, HEOOXOUMEIEe TUIsS OLEHKH 3HAHWM, YMEHUMH,
HABBIKOB, XapaKTepU3YIOIUX 3Tanbl (OpMHPOBaHUS KOMIIETEHIMI B IIPOIECCE OCBOSHHS 00pa30BaTeBHOM
IpOrpaMMEl, B COCTaBe: KOHTPOJIbHBIE PaOOTHL, UHAUBHAYalbHbIE 3alaHMs, NPAaKTHYECKHe 3aJaHus, jJabopa-
TOpHBIE pabOTEL, CAMOCTOATENbHAS Pad0oTa, KypCOBOM IPOEKT, K3aMeH.

3.1 KonTpoabHbIe padoThI
1. PacyeT mapameTpoB MOJIyIPOBOJHHKOBBIX AHOJOB
2. PacyeT napamMeTpoB GUIIONISPHBIX TPAH3UCTOPOB

3.2 UapuBUIyaJbHbIE 3aJaHAA
1. PacueT nosynpoBOAHUKOBBIX JHOIOB.
2. Pacuet mapamMeTpoB OHIOISPHBIX TPAH3UCTOPOB.

3.3 JIabopaTropHsbIe padoThI
1. MccnenoBaHue BOJBT-aMIIEPHOM XapaKTEpUCTHUKU P-N IEPEX0Ia.
2. HCCHGHOB&HHG BOJIBT-€EMKOCTHBIX XapaKTCPHUCTUK ITOJIyIIPOBOAHUKOBOI'O AXOAA.

CornacoeaHa Ha noptane N2 10683

16




3. M3yyeHue nepexoqHbIX IPOLECCOB B MOJYyIPOBOAHUKOBOM IUOME.
4. HccnenoBaHue CTaTHYECKUX XapaKTEPUCTHUK OUIOIIPHOTO TPaH3UCTOPA.

5. OnpeneneHue napaMeTpoB OUITONIIPHOTO TPAH3UCTOPA.

6. MccrenoBanue XapakTepHCTHK MOJIEBOr0 TPAH3UCTOPA C YIIPABJISIOLIAM P-N IIEPEXOIOM.

3.4 Tembl 1151 caMOCTOSATEIbHOM padoTHI

1. ®usuyecKye 0CHOBHI TBEPIOTENLHOM SJIEKTPOHUKH.

2. DJEeKTpOHHO-ABIPOYHEIH MEPEXOI.

3. IToynpoBOOHUKOBEIC TUOTBL.

4. bUnoNsIpHEIE TPAaH3UCTOPBHI.

5. IToneBble TPaH3UCTOPHL.

6. TupucTopsl.

7. IomympoBOTHUKOBEIE JATYHKH, CEHCOPHBIE YCTPOMCTBA U NIPe0Opa3oBaTeny

3.5 3ager

1. OyHnaMeHTaNbHAsS CHCTEMA YPAaBHEHHUM TBEPIOTEIBHOM SIEKTPOHUKH.

2. CobcTBEHHEIE, MPUMECHBIE U KOMIICHCHPOBAHHbIE MOJIYIPOBOJHUKH.

3. I'enepauys 1 peKOMOHHAIMS HOCHUTENEH B IOIYIPOBOTHHUKAX.

4. KoHTaKT MeTaI-IoIy IpOBOIHHK.

5. non IIoTTKM].

6. OMuJeckrie KOHTaKTEL

7. Mexanusm 06pa3oBaHUs 3IEKTPOHHO-ABIPOYHOro nepexona (DIID).

8. KoHTakTHas pasHOCTh MOTEHIMAIIOB, €€ 3aBHCUMOCTb OT KOHLEHTPAIMM JIETHPYIONIEH TIPHMECH, TeM-
[epaTyphl ¥ ITUPUHBI 3aNIPEIEeHHOM 30HEL

9. Duepretuyeckue auarpammsl D11 npu IpAMOM B 06paTHOM CMEIIECHHUSIX.

10. TToToku HOCHTEIE! 3apSAIOB M IPHUHIIAIT BEIIPAMIEHHS Toka DJIIL.

11. Metonsr mony4enus O/I11: crurapnenue, nuddysus, HOHHOE JTeTHPOBAHHE, SITHTAKCHS.

12. IToHsiTHE TUIABHOTO U PE3KOro, CUMMETPHUYHOTO M HeCHMMeTpHaHoro DJIII, TOYedHbIE U TUIOCKOCT-
Heie D/JII1.

13. Knaccuuxanws J10/10B.

14. BeIIpAMUTETBHEIE THOMIEL.

15. Bapuxamnsr.

16. CTabumaTpoH.

17. TyHHENBHBIN OHOI.

18. ®oTonuon.

19. Ceeronuon.

20. bunomsapuslii TpanzucTop (BT): onpeneseHue, cXeMbl BKITFOYEHHS, PEKUMBbI paGOTHL.

21. Npeiidobsrii u 6e3apeiidosriii BT.

22. Cxema notTokoB HocuTenei B BT.

23. BuyTtpennue napametpsl BT: v, all, a*.

24. Buemnue napamerps! BT: a, B.

25. Cratngeckue xapakrepucTuku BT.

26. Ycunurensueie cBoiictea BT.

27. YacrotHsle napametpsl BT.

28. OxBuBanentHas cxema BT.

29. BT xax yeTsIpexnomocHuk. Cucrema y, z, h — mapameTpos.

30. Momnsie BT.

31. JlaBunHsI BT.

32. OnHONEPEXOJHBIIN TPAH3UCTOP.

33. MHKeKIMOHHBI TPaH3UCTOP.

34. Illymsr B BT.

35. Mognens D6epca—Morna.

36. Knaccudukanus u Mmapkuposka BT.

37. Tlonessle Tpanzuctops! (I1T): onpeneneHue, BUILL

38. IIT ¢ ynpapnsromum mepexonom u 6apsepom IIoTTKH.

39. IIT ¢ MBOYNUPOBAHHBIM U BCTPOSHHBIM KaHAIOM.

40. KomnnemenrapHas napa. [Tapamerpsl ITT. JIOCTOHHCTBA ¥ HEIOCTATKH.
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41. Beptuxanensiii MIII-tpansuctop.

42, TITHI.

43. HEMT.

44. TUpHUCTOPHI: OIpeeNeHIe, BHIEL.

45. TlpuHIwn NeiCcTBHS TUOTHOTO THPHUCTOpA.

46. TpuoaHBIH TUPHUCTOP.

47. CHMMETpPHUYIHBIIA THUPHCTOP.

48. IlosynpoBOAHUKOBBIE JATYHKH, TIPEOOPA30BATENN.
49. IGBT.

4. METOIUYECKUE MATEPUAJIBI

Hist obecniedenus mporecca o0ydeHHs U pelneHus 3anad 00y4eHHs MCIONB3YIOTCS CIIEAYOIIHe
MaTepuabl:

4.1 OcnoBHas JATEpaTypa

1. CvuproB 10.A., Cokomnor C.B., Turos E.B. ®usnyeckue 0CHOBEI 3JIEKTPOHUKH. — YUeOHOe nocobue.
- CII6.: Jlans, 2013. - 560 c. — [anexTponHbIt pecypc]. =
http://lanbook.com/books/element.php?pll_cid=68&pll id=5856

4.2 lononaATeNbHAS IATEPATYPA

1. Tposa ILE. TeepmoTensHas sneKTpoHUKa. — Yye6HOe mocobue. — TOMCK: TYCVP, 2006. — 321 c. (48)

2. I'aman 3.1. ®u3uKa MONYNIPOBOJHUKOBEIX HPHGOPOB: YueGHOE mocobue. — TOMCK: Wzn-so HTIL,
2000. — 426 c. (45)

3. Bukymua .M., Cradeer B.1. ®@usmka nomyHnpoBOLHHKOBBIX npu6opoB. — M.: Cog. pamuo, 1990. —
264 c. (21)

4. Kpytsixosa M.I'., Yapsixos H.A., ¥Oaun B.B. ITomynpoBOXHAKOBEIE pUOOPE! U OCHOBEI MX MPOEKTH-
poanus. — M.: Panuo u cBs3p, 1983. — 352 c. (6)

5. Hacemkor B.B., Yupkun JLK. ITomynpoBosHUKOBEIE NPHOGOPEL: YueOHHK 11t By30B. — CII6.: Jlans,
2006. — 480 c. (98)

6. I'ypros B.A. TBepnorenbHas siekTpoHUKa: VyeGHOe mocobue. — M.: Texnocdepa, 2005. — 408 c. (88)

7. TeepnoTenpHas 3IeKTpOHKKa: y4eOHOe mocobue wis By3os / D. H. Bopomkos [u ap.]. — M.: Axaze-
mus, 2009. —317 c. (4)

4.3 YueOn0-MeToIHIECKHE NOCOGHS H IPOrPaMMHOe ofecmedeHne

1. Tposu ILE. TBeproTensHas 21eKTpOHMKA. YUeOHO-METOIIMIECKOE TOCOOHE M0 ayqUTOPHBIM MPAKTH-
9ECKHMM 3aHATHSAM U caMOoCTosTeNbHOM padote. — Tomck: TYCVP, 2007. — 76 c. (47)

2. XKuransckuii A.A. TBepaoTenbHas 3eKTPOHUKA: MeTOAMYECKHE YKA3aHUS 110 BEIIOTHEHUIO nabopa-
TOPHBIX paboT. — Tomck: TYCVYP, 2007. — 59 c. (29)

4.4 baspl faHBBIX, HHYOPMANHOHHO-COPABOYHbIE H IOACKOBbIE CHCTEMBI

1. O6pazoBarenpHbIli MOpTal B CBOGOJHOM mocTyne: «DH3WMKa, XWMHA, MaTeMaTHKa CTYICHTaM M
mKkonsHMKaM. O6pasoBaTenbHslil mpoekT A.H. Baprunay — Pexxum goctyna: http://www.phds.ru/

2. «EnuHoe OKHO JOcTyma K 00pa3oBaTeNbHBIM pecypcam» [DIEeKTpOHHBIM pecypc]: MHGOPMAIMOHHAS
cucreMa. — Pexxum pocryna: http://window.edu.ru/

3. «eLIBRARY.RU» [DnexTpoHHEIH pecypc]: HaydHas SIeKTPOHHAs OMONMOTeKa. — PexuM mocTyma:
http://elibrary.ru

4. «Hay4no-o6pazoBarensHelii moptast TYCVYP» [OneKTpoHHbI pecypc]: HaydHO-06pa3oBaTelbHEIH
[opTaJl yHUBepcuTeTa. — Pexxum noctyma: http://edu.tusur.ru/
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