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MHHUCTEPCTBO OBPA30OBAHMS 1 HAYKH POCCHICKOMN ®EJEPAITANA
PenepansHoe GIOPKETHOE FOCYIaPCTBEHHOE 00pa30BaTEILHOE YIPEKICHHE
BBICIIET0 00pa30BaHUL
«TOMCKHUIA TOCYJAPCTBEHHBI YHUBEPCUTET CUCTEM YIIPABJEHUSA
= W ‘ TUSU IEI' =TT JIEKTPOHUKAY (TYCYP)
F‘rj UMNIVERSITY o VTREPKTAID

LaacTaarenes: ¢ 19,01, 2016 no 15.09.20109

«i§ oZ 2016.

PABOYAS ITPOTPAMMA YYEBHOM TUCIHUILIAHBI
TBEPJAOTEJBHAS JJIEKTPOHUKA

YpoBeHb 0CHOBHOI
o0pa3oBaTeJIbHON NporpaMMbl  OakanaBpyat

HanpagsJieHusI DOATOTOBKH 11.03.04 «DyeKTPOHMKA U HAHOIEKTPOHHKAY
Ilpoduas MHUKpPO3IEKTPOHUKA U TBEPIOTENBHAS SICKTPOHNKA
®opma obydeHHus oYHasg

DaxkyabTeT anexTpoHHoH TexHuky (BIT)

Kadenpa uzpyeckoi snekTponuky (D)

Kypc 2.3 Cemectp 4.5

YueOnblii miian Ha6opa 2015 roxa u mocaeAyOUIUX JIET.

Pacnpenenenne pabodyero BpeMeHH:
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1. | Jlexuuu 44 - 44 YacoB
2. | JIaGopaTopHbie paGoThI 16 _ 16 | Jacom
3. | IpakTUYecKkHe 3aHATHA 20 - 20 | 4acos
4. | Kypcogsoii npoext/pagora (KPC) (ayauropuas) _ 18 18 | 4acoB
S. | Bcero ayauTOpHBIX 3aHATHIA (Cymma 1-4) 80 18 98 | 4acos
6. W3 npx B HHTEPaKTHBHOIM dopme 10 _ 10 | 4acoB
7. | CamocrosTensnasi pagora ctyaentos (CPC) 64 | 54 : 118 | 9acos
8. | Beero (6e3 3x3amMena) (Cymma 5,7) 144 | 72 216 | 9acos
9. | Camocr. pa6oTa Ha MOATOTOBKY, CAa4y 3K3aMeHa 36 - 36 | 4acos
10 O0mas Tpyx0eMKOCTh (Cymma 8,9) 180 72 252 | 4acoB

(B 3a4eTHBIX eMUHHAIAX) 5 ) 7 3E
OKk3aMeH ___ 4 _cemecTp
dudzaver _5 cemecrp
Tomck 2016
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Paccmotpena u omoOpeHa Ha 3aceJaHuu Kadeapsl
nporokot Ne 71 ot « 30 » 6 2016 1|

Jluer corracoBaHuii

Pabouas nporpamma coctasiesa ¢ yaeToM TpeboBanuii denepaasHOro rocyqapcTBEHHOTO 00pa3o-
BaTEJILHOro cTanjapra Beiciero obpasopanusa (OI'OC BO) nanpaenenus 11.03.04 «DnekTpoHuKa u
HaAHODJEKTPOHMKA» (YPOBEHb OakanaBpHara), yIBEp)KISHHOIO IpHKa3oM MUHHCTEpCTBa 00pa3oBaHUST
u Hayku Poccuiickoit @enepanuu ot 12 mapra 2015 r. Ne 218, paccMoTpeHa U yIBep KIeHa Ha 3acea-
HUK Kadeaphl Gu3uIecKoi dMeKTpoHuKy oT « 30 » 06 2016 r., mpoTokon Ne 71 .

Paszpaborunkm: g
ITpodeccop xadenprr OO - 2/ ILE. Tposu
Accucrenr xadenpsr ®3 m / B.B. Kapanckuii

rg

/ 3apenyronmii kadenpoii ﬁ / .
/ IIpodeccop xadeapsr PO ¢ ILE. Tposu
7
Pabouas nporpamma corsnacoBasa ¢ (akymbTeToM, NpodUIHPYOWEl U BHITyCKAONIeH Kabe-
paMy HalpaBJICHUS IOATOTOBKHY.

/ Texan OOT W /____ AM. Bopouus
/ 3aB. npoduIupyromei C7; /
xadenpoii D3 ~ / IL.E. Tposu
/ 3aB. BBIYCKAOIIEH ﬁ/;{/
] kadenpoi [0C) / ILE. Tposu

174
IKCIEePTHI:
IIpencenarens MeTOOUYECKOM -
Komuccun Qaxymsrera ®OT A 7“:(”%/ / WL.A. Yucroenopa
%
IIpesacenarens METORHIECKOM T
KoMuccuu Kadeapsr O S, Ve % / HL.A. Yucroenopa
v
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1. IEJIX " 3A TAYH JUCHUAITJIAHBI

Henbio U3y4eHus AUCHMIUIUHEI «TBEpAOTEIbHAs JIEKTPOHUKA» SABIIETCA IPHOOpETeHNE 3HAaHUH 0 hu-
3WYECKUM OCHOBaM [IEHCTBHA IOJYIPOBOIHUKOBEIX NPUOOPOB, UX 3IEKTPUIECKUM XapaKTEPUCTUKaM AJIA CTa-
THYECKOTO M JUHAMHYECKOTO PEXHMOB pabOTHI, peakuuy NpHOOpOB HAa BHEIIHHE BO3ICHCTBHSA, NPENCTaBIeE-
HHUIO IIpUOOpPOB B BHIE JIEKTPUUYECKHMX MOIENEH, METOJaM 3KCIEPHMEHTaILHOIO ONpEneNeHHs IapaMeTpoB
MOZEIIEN.

3apaveil M3ydeHH OUCHUINIMHEI «TBepAOTENbHAs 3NEKTPOHMKAY SBIIETCS NPHOOPETEHHE HAaBHIKOB U
YMEHHH B BOIIPOCaX NPaBHIIFHOTO BEIOOpa BHAA IONYNPOBOJHHKOBBEIX NMPHOOPOB IS MOCTPOEHHS SIIEKTPOH-
HBIX CXEM, HCXOJd M3 GYHKIHOHAIBHBIX 33/lad, PEIIacMBIX 3THUMH CXeMaMH, U obecledeHre rpaMOTHOH 3Kc-
IUTyaTalM{ IpHOOPOB, IIO3BOJITIOIINX MaKCUMAIBHO UCIIONB30BaTh 3aI0)KEHHBIE B HUX BO3MOXKHOCTH.

2. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OOII

B cooTrBeTcTBHM ¢ OCHOBHOHM 00pa30BaTeIbHOM IMPOrpaMMOM JUCIUIUIHHA «TBEpHOTENbHAS 3IEKTPOHH-
Ka» OTHOCHTCS K 00s3aTeNbHBIM AUCIUIUTHHAM 6a3080# yactu (B1.5.17.1).

OcHoBo# A1 M3ydeHHA TUCIHIIUHEI «TBepIOTebHAs SIMEKTPOHUKA» ABIIIOTCS KypCHl: (DH3MKa, MaTe-
pHalibl 3IEKTPOHHON TEXHUKH, PU3HKA KOHISHCHUPOBAHHOTO COCTOSHMA.

OcHOBHEIE IOJOXKEHUS OUCHUILIMHEI JOJDKHEI GBITH HCIOJIB30BAHBI B NANbLHEMIIEM [P H3YYEHHH CIle-
JYIOUIMX TUCHHIUIMH: HAHOICKTPOHHKA, IPOCKTHPOBAHKE 3JIEKTPOHHONU KOMIIOHEHTHI 6a35 MEKPOIIIEKTPOHH-
KH ¥ MUKPOCHCTEMHOMN TEXHHUKH, CXEMOTEXHHUKA.

3. TPEBOBAHMA K PE3YJIBTATAM OCBOEHMS JTUCIAILINHBI

3.1. Usyyenue NMHCOHMILUIMHLI HANPaBJIeHO Ha (OpMHpOBaHHe y (AKAJABPOB CJIEIYIOIIHX KOMIIe-
TEHIHMH:

— CMOCOOHOCTBIO BBIABIIATH €CTECTBEHHOHAYYHYIO CYLIHOCTH NPOOJIEM, BO3HMKAIOIMX B XOZe MPOdeccHo-
HaJIBHOM JEATENBHOCTH, TpPHBJIEKATh IS HMX PEIICHHA COOTBETCTBYIOLMN (U3MKO-MATEMATHHYECKUN ammapar
(OIIK-2);

— CIIOCOOHOCTH  CTPOHMTH IIpOCTeHIMe (H3MYECKHE W MaTeMaTHYeCKhe MOIEIH IIpHGOpOB, CXeM,
YCTPOWCTB M YCTAaHOBOK 3JEKTPOHUKH U HAHOJEKTPOHHKHU PA3IMYHOrO (GyHKIMOHATBHOTO HA3HAYEHHS, @ TaK-
XK€ MCIONB30BaTk CTAHAAPTHBIC IPOrPAMMHEIE CPEJICTBA UL X KOMIIBIOTEpHOro Moaenuposanud (1K-1);

— CIIOCOOHOCTE BIAZETh COBPEMEHHEIMH METOJAMH Pacyera M NPOSKTHPOBAHUEM H3IEIHE MHKPO3JIEK-
TPOHHKH M TBEPAOTEIBHON 3JIEKTPOHHKH, CIOCOOHOCTH K BOCIPHSATHIO, pa3pabOTKH W KPHTHYECKOH OILEHKH
HOBBIX cr1oco6 ux npoextuposanust (IICK-1).

3.2. B pesyabTaTe H3yJeHUs JTUCUHILITHHBI 6aKAJABP JH0JKEH:

3HATh:

— YCTPOHCTBO, IPUHUKI JEACTBUA U OCHOBHBIE TEXHUIECKHE XapaKTEPHCTHKH OCHOBHBIX KJIACCOB IIOITY-
IPOBOJHUKOBBIX IIPUOOPOE;

— 9KBHBAJICHTHBIE CXEMBI IPUOOPOB, METOIBI ONPEICNICHAS U PacyeTa HapaMeTPOB SKBHBAICHTHBIX CXEM;

— QyHKIHOHAIBHBIE 3EKTPHYECKHE MOEIX NPHGOPOB X METOMIBI ONPEIENIEHH)S TAPaMETPOB MOEICH;

— METOJBI aHANK3a IEPEXOIHBIX IPOIECCOB;

yMeTh:

— IPOU3BOJMTE PACcYeT [IAPaMETPOB OCHOBHBIX KJIACCOB IIOTYIPOBOAHUKOBEIX IIPHOOPOB;

— IPaBHJIBHO BBIOMPATH 3NIEMEHTH! JNEKTPOHHON CXEMBI [IS PENTeHHs [OCTABICHHOM 3aJa9i C MAKCH-
MaJIBHBIM HCIIOJb30BAHUEM BO3MOXXHOCTEH MPHOOPOB, 0OECIICUHB IIPU ITOM BBICOKYIO HAIEKHOCTD CXEM;

— QHAIMM3UPOBATH [IEPEXOHBIC IPOLECCE B TBEPAOTENBHBIX MPHOOPaX C UCIIONB30BAHMEM METOMa 3aps-

Aa;

— SKCIEPHMEHTaIbHO ONPEENATE NAPAMETPHI TBEPAOTENbHEIX IPUOOPOB;

BJIAJETh:

— HaBBIKAMH MPAKTHYECKOH PabOTHI ¢ MOMYNPOBOIHUKOBEIMK IIPHOOPAME M 3IEMEHTAMH 3JIEKTPOHHBIX
CXeM.
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4. OFBEM JUCIHMILIAHEI X BUIHI VYEBHOM PABOTEI

7 3a4ETHBIE €OUHHUIIBL.

O6m1as TpyA0eMKOCTb AUCIUIUIMHEI COCTaBIIAET

C
Bun yuebHo¥M padoTsl Bcero 1yacos 2 EMECTPRL 5
AyIuTOopHBIC 3aHATHA (BCEro) 98 80 18
B ToM uucne:
Jlexmn 44 44 -
JlabopatopHsle paboTHI 16 16 -
IIpakTudeckue 3aHATUA 20 20 -
KypcoBoii IpoeKT (ayauTopHas Harpyska) 18 - 18
CamMmocrosiTenbHas padora (Bcero) 154 100 54
B oM yncre:
ITpopaboTKa JIEKIHOHHOIO MaTepuana 10 10 -
IToaroToBka K 1abopaTopHEIM paboTam 12 12 -
BrlnonHeHUE IPaKTHYECKUX 3aJaHUH 12 12 s
BEINONHEHUE U 3aIUTa HHAVNBUAYAIbHEIX 3aaHHH 13 13 -
13-1, 3-2
IToaroToBKa K KOHTPOJILHEIM paboram KP-1, KP-2 8 8 -
Ilonrororka k Tectam T-1, T-2 4 4 -
BEIIONTHEHHE U 3aIITa KYPCOBOTO IIPOEKTa 54 - 54
Bun npoMexxyTouHOH aTTecTaiuu (axzamer) 36 36 -
Obmast TpyZoeMKOCTb, Jac 252 180 72
3agetHsie EnuHune! 7 5 2
5. COAEPX KAHUE JUCHUAILIAHBI
S5.1. Pazgennbl AMCHUILUINH W BHABI 3aHATHIM
U) = 1 «
§ é g“ é < (2] (I)
= s=| &x| E 2 = 1 opMHpYyeMEbIe
Ne HaumenoBanue pa = £ E =5 % g =38 : B
o/ pasfena IMCIHUILTHHBI g E E g3 § % § g § (OK, OIIK, IIK,
S | g5|8% & |£5| & IICK)
<
= = = &)
1. | BeeneHue, ey U 3a0a4y JUCIUILIHHEL 1 - - 1 2 4 OLIE-2, Tk,
IICK-1
2 PH3HIECKHE OCHOBEI TBEPLOTEIBHOM 3I€KTPOHH- 5 2 10 17 OIIK-2, TIK-1,
_ | xu IICK-1
3. | KonrakT MeTamr-nonynposoasuk. Juox IloTTiu 4 2 - - 10 16 Onlé_éi(HlK'l’
4. | DIeKTPOHHO-ABIPOYHEIA TIEPEXO.T 8 2 4 - 16 32 OHIé-Czi(HlK-l’
5. ITonynpoBOAHHUKOBEIE AUOIBI 4 2 4 6 15 40 OII-2, TIK-],
IICK-1
6. | BunmonspHBIe TPAaH3UCTOPE 8 4 4 OIIK-2, IIK-1,
JIAp Tp 1221 6 20 42 ICK-1
OIIK-2, TIK-1
7. | IloneBble TPAH3UCTOPEI 6 2 4 g >
Tp P 5 15 37 CK-1
8. Tupucropsr 2 2 - - OIIK-2, IIK-1,
P P 10 14 TICK-1
9 IToynpoBOJHHKOBEIE JATYHKH, CEHCOPHBIE 5 5 OIIK-2, TTIK-1,
" | ycTpoiicTBa u npeobpasosarenu B i 10 1% [ICK-1
10. | OCHOBBI MUKDPO3JIEKTPOHHUKH 4 2 e - OIIK-2, TIK-1,
HKD Tp 10 16 TICK-1
HUTOI'O | 44 20 16 18 118 | 216
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5.2. Conep:xaHue pa3iesioB AMCIUILINHBI (110 JeKIHIM)

HaumenoBanue
pasieyioB

Conep:xanue pasjeoB

Tpyno-

KOCTb
(4ac.)

®dopMHpYyeMbIe
KOMIIETCHIIUH
(OK, OIIK, IIK,
IICK)

Brenenue, nenu u
3aadyd  AUCIH-
[UTHHBI

Ienn n 3amagm kypca. Tpeboparus k 00beMy 3HaHWH IO IUCLH-
wiuHe. [loynmpOBOAHMUKOBEIE NPUOOPHI, KaK 3JEMEHTBHI 3JIEKTPOH-
HEIX meneid (cxem). IToHATHS, OnpeeneHus: SIEKTPOHHEIE YCTPOii-
CTBa, KOMIOHEHTH! (JACCHBHEBIE M aKTUBHBIE), IIOIYIIPOBOJIHHKOBEIE
npr6opsl. OCHOBHBIE Pa3HOBHIHOCTH IIONYNPOBOJHHKOBBIX IIPHOO-
POB IIO BBIIONHAEMBIM (GYHKIISIM H TexHONOrHd. OCHOBHEIE pasge-
161 Kypca JIeknuil. BKaag oTe9ecTBEeHHBIX Y9EHBIX B Pa3BUTHE IIOIY-
POBOTHHMKOBOM TeXHMKHU. CIMCOK pEKOMEHIYEeMOH JINTEpaTypHI.

OIIK-2, IIK-1,
TICK-1

duzmyeckue oc-
HOBBI TBEPIO-
TEJIBHOM 3JIeK-
TPOHHUKH

DyHNaMEHTaIbHAS CHCTEMa YPaBHEHHH — OCHOBA aHAIMTHIECKOTO
OIMCaHMA CBOMCTB IONYIPOBOJHMUKOBEIX IPUOOPOB. AHATUTHIECKYE
BBIp)XKEHUS M (pu3myeckuit cMeicn ypaBHeHu# Ilyaccona, mOIHOTO
TOKa 1 HEIIPEPBIBHOCTH.

CobGcTBeHHBIE M NIPHMECHBIC NOJIYIPOBOAHHKH M HMX 3JIEKTPOIPO-
BOIHOCTb. KOMIIEHCHPOBaHHBIE IOTYIPOBOAHUKY. 30HHAS AHArpaM-
Ma 3THX MaTepHanos. KoHIEHTpanys CBOOOIHEIX HOCHTENeH B co6-
CTBEHHOM H IIPHMECHOM IIONyIPOBOIHMKaX. IlomoxeHue ypoBHSA
Qepmu B HUX. 3aBHCHMOCTb KOHIIEHTPAIMH CBOOOTHBIX HOCUTENEH
oT Temneparypel. PuzHueckoe 0OOCHOBaHHME AWana3oHa pabodmx
TEMIEPATyp IOJYIPOBOJHMKOBEIX HpuOOpoB. IloNynpoBOJHMKH B
3IIEKTPHIECKOM IIOJIE.

Ienepanus 1 pekoMOMHALMT HOCUTENEH 3apsiaa. Bumsl resepauu u
PEKOMOMHANMH: TepMoreHepanus, (OTOreHepauus, MmoNeBas HOHH-
3aIls; PEKOMOHMHAIUA 30Ha-30Ha, peKOMOUHALHS depe3 PeKoMOrHa-
LMOHHEIE YPOBHH, H3TyJaTenbHas U Oe3u3nyyarenbHas peKOMOUHA-
ITHS.

OIIK-2, IIK-1,
IICK-1

Konrakr Merami-
IIOJIYIPOBOJHHUK.
Huon UloTTku

KonTaxr Metanna ¢ momympoBomHukoM (M-I/II) — 30HHAs DUarpam-
ma. Bempsamnsgromui 1 oMugeckuil KoHTakT. [I[pUHIMO BhIIpAMIIE-
HUf TOKa Ha KOHTakTe M-I/II IO SHEPreTHYECKHM IMarpaMMaM.
BAX upneansHoro xontakta. Jbdext lortku. duox IlorTku. BAX
peanbHoro xourtakra llotTku. Pacnpenenerue a1eKTpHYECKOTO OIS
B 00nacTy IIpocTpaHCTBeHHOro 3apsaa (OII3) Ha konTakTte M-I/O u
umpuHa OII3. Emxocts muwoma IloTTku. DKBHBaneHTHas cXeMa H
mMozens auoaa Ilorrku. Ocobennoctu muona IllorTku. OMmudeckue
KOHTaKThI ¥ HX CBOMCTBA.

OIIK-2, ITK-1,
IICK-1

ONeKTpOHHO-
IBIpOYHBIA IIepe-
X0n

Mexanusm 00pa3oBaHUsI INEKTPOHHO-ABIPOYHOrO mepexona (DJIII).
Omnpenenenne DMI1. KoHTakTHas pasHOCTH NOTEHIMATOB, €€ 3aBU-
CHMOCTB OT KOHLICHTPALIMH JIETUPYIONIeH IPUMECH, TEMIIEPATyphl
IIMPHHBL 3aNpPEIICHHON 30HBL OHepreTHyeckue auarpammel DJI1
IpY IPSAMOM H 06paTHOM cMemeHusX. IIoToku HocuTenei 3apanos u
OPHHIMI BEIIPAMICHUA ToKa O/III. MHKeKIus 1 9KCTpaKIus HOCH-
Tenedl. KOHNEHTpalus HEOCHOBHBIX HOCHTENEH 3apsia y TpaHHI[
OMIL

Metonst nomygenns OMI1: cunasnenwe, nubdy3us, HOHHOE JIETHpO-
BaHHE, SIIUTAKCHUs. [[OHATHE MIIABHOrO M PE3KOr0, CHMMETPUIHOTO 1
Hecummetpuaroro D111, Toyeunsie u miockocTasle DI

OIIK-2, IIK-1,
IICK-1

Iomynposoxsu-
KOBBIEC OB

OKBHBaJIEHTHAS CXeMa [HOA. IlapaMeTpsl KBHBAICHTHOM CXEMBI:
nuddepeHmansHOe CONPOTHBIEHHE, CONPOTHRICHHE MIOCTOSHHOMY
TOKY, CONpOTHBIICHHE 0a3bl, MupDy3HoHHAsS U GapbepHas eMKOCTH.
3aBHCHMOCTh NIapPaMETPOB SKBHBAIEHTHON CXEMBI OT YAaCTOTHI IS
JHOIOB C TOJICTOH M TOHKOH 6asamu. DKBHBaIEHTHAsS CXeMa JHOMA
JUL1 BBICOKHMX 4acTOT. IlepexomHple mponecchl B AHOAaX: BKITIOUECHHE
U TIEPEKIIOYCHUE MJIS HM3KOTO YPOBHS HMHXKEKIMH; BKIIOYEHWE U
OTKJIFOYCHHE IJI1 BHICOKOTO YPOBHS MHXXEKINH; 3G (KT HaKoILIe-
HUsS M PaccachblBaHUS HEOCHOBHEIX HOCHTeneH B Gaze muoxpa. [loms-
THE HU3KUX, CPEIHHMX M BBICOKHX YacTOT. 3aBHCHMOCTEH BBIIPSMIISA-
IOIIHX CBOMCTB AHOAA OT 4acTOTHI (f.). AHamu3 MEPEXOAHBIX HPO-
LIECCOB METOIOM 3apsina.

OIIK-2, TIK-1,
IICK-1
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Knaccudukanus nuonos. MapKupoBKa AHONOB. BrINpsMuTEIBHBIE
JHUOMBI: ONPENEICHHE, OCHOBHBIE MapaMeTpsl. IMIyaBCHBIE THOJIEL:
OIpefeNeHne, CIenUpHIECKIe XapaKTepUCTHKY, IpUMeHeHue., JIro-
JBI C HAaKOIUIEHUEM 3apsia. Y HuBepcanbable quonsl, CBU-auoasL.
CTabuaMTpOHBI: NMPHHIKI JeHCTBUA, CXE€Ma BKIFOYEHHs, OCHOBHEIE
[apaMeTphl, TOCIeNOBaTeNbHO-TIapaUiebHOe BKIIOYeHue. TyH-
HENbHbIC TUOJbI: MPUHLIKII JEHCTBHA 10 HEPIeTHYECKUM JHarpam-
MaM, apaMeTpel, IKBUBATIEHTHAs cXeMa, IpuMenerne. OOpaleHHbIe
JHOMBI: TIPHHIMIT IEHCTBHSA, IPUMEHEHHE. Bapukansl: npuaumn nei-
CTBHA, OCHOBHBIE mapameTphl. IIpuOopsl ONTO3NeKTPOHUKH - (HOTO-
PE3HCTOP, CBETOU3MY9JarOmuit JHOX, GOTOAMOM, ONTONAPEI, Ja3epHL:
YCTPOHCTBO, IPUHUMII NEHCTBHA, OCHOBHBIE [APAMETDHI, PEXUMEI
paboTEL, IpUMeHeHHE.

JlaBuHOIIpONETHEBIE AMOEI, AMOABI 'aHHa. Monemu HOJYIPOBOIHY-
KOBBIX IMONOB: CTaTHYECKAL, 3aPsA0yIpaBIseMas.

6. | Bumonspueie
TPaH3HCTOPEI

Cxema noToxoB Hocureneit 3apsnoe B BT. BuyTpennue dusnaeckue
napameTpsl BT: adpdextusrocTs amurrepa, koabduument nepenoca,
3G (heKTUBHOCTE KOIUIEKTOpa. BHemuue napamerpst BT: xosddumu-
€HT IIepPelaYy TOKa 3MHUTTEpa, KO3 (UIHEHT Imepenady ToKa 6a3bl.
Casi3p MeXIy BHYTPCHHIME U BHEIUHHMH NapameTpamu B BT. Cra-
THYECKHE NapaMeTPH! Tpex pexumoB pabotsl BT. Senenue B BT mpu
Gompmmx ToKax. DddekT Momymaumm 6asbl (3(dekT Dpim) U ero
cnenctsus. IIpo6oit BT. Ocobennoctu mpo6os BT B cxeme ¢ OD.
Craruueckue xapakrepuctuku BT B cxeme ¢ OB u OD.
HAnnamudeckue xapakrepuctukd BT. O6mactd akTHBHOM paGoTHL,
PEXHMa OTCEYKHM M HACHIUEHHSA. [IpenenbHble PeXUMEI IO TOKY U
HaIPSDKEHHIO.

Vewmurensrsle cBoiictea BT B cxemax ¢ OB, 0D u OK. YacToTHsIE
napamerps! BT: npenensras 9actora xoadduuuenta nepenadu Toxa
SMHTTEPA, NpeAebHas 4acToTa K03 PHUIIHeHTa Iepenadn Toka 6askl,
TpaHMYHAs YacToTa, MaKCMMalbHAs YacTOTa TeHEpaldM. 3aBHCHU-
MOCTE 3((PEeXTHBHOCTH 3MHTTEpa, KoabdHuIKenTa Heperoca, K03 (-
(HIMEHTOB IIepeIaYn TOKa SMUTTEPA ¥ TOKA 6A35I OT YACTOTHL.
Iepexonusre nponeccer B BT i Bmogerns ¢ Ob u O3. Xapakre-
PHCTHKH NEPEXOOHBIX IPOUECCOB: t,, ty, thace, toms toxn tasun. OIHcaHmE
IIEPEXOHBIX IIPOLECCOB METOAOM 3apsAia.

TeMmrepaTypHEle 3aBHCHMOCTH IMHAMHUIECKHX XapaKTEDHCTHK. 3a-
BHCHMOCTb KOO(QOHUITMEHTOB IIepeladd TOKOB 3MHTTEpa M Gassl OT
TeMiepaTypsl. TepmocTabunssocTs cxeM ¢ OB u OD.

Omnmcanne BT kak IMHERHOTO YeThIpexnomocHuka. CructeMa y-, Z- 1
h- mapameTpos. Cxems! 3amemenus BT B y-, z- u h-mapamerpax. Ile-
PEXOA OT OOHOM CHCTEMBI NAapaMeTpOE K apyroif. Cwmsica h-
napameTpos. Bsanmocesass h-mapamerpos ¢ ¢pusmaeckumMu mapamer-
pamu BT. Pacuer h-mapamerpos mo ¢usmaeckum mapamerpaMm BT u
Ha060poT. MeTons! onpenenenus h-mapamerpos.

Duzndeckas sKBHBaNEHTHas cxema BT. DxBuBanenTHas cxema BT ¢
OB u O3 n1a Hu3KHX 9acTOT. DKBUBaNEHTHAS cxeMa BT I BEICO-
KHX 4acToT. IlapameTphl SKBHBaneHTHOH cxemsl BT. 3aBHCHMOCTE
napamerpor BT ot I, T u Uy. II-o6pasnas u rubpraHas SKBHBATEHT-
HBIE CXEMEL.

Mommszsie BT. CocrasHO# TpaH3HCTOD (TpamsucTop JlapimHITOHA).
JlaeumHEI TpaH3HCTOp. OHONEPEXOXHEIH TpaH3ucTop. Mmxexmu-
OHHBIA Tpan3uctop. IGBT-tpansuctop. Mogenu BT: Obepca-Mouna,
3apsnoynpasnsgemas. Ulymer B BT: onpenenenue mryma, BHmst my-
MOB, HX 3aBHCHMOCTE OT YacTOTHL, 5, U,.

OIIK-2, IIK-1,
IICK-1

7. | Ionersle Tpausu-
CTOPHI

IT ¢ ynpasnsromumM p-n mepexomom. Ycrpoiictso INT. TIpuHmn
AercTBHA. SIBIeHMe oTceuku kaHana, Uorc. [IpHUYHHDL, IpUBOASIIHE
K OTCEUYKE TOKa U NpHupameHus Toka. [Ipoueccsl B IIT mocne oTceuku
npupamenuss Toka. KagecTBenmneiii Bun Brixomusix BAX. Pacuer
BexomHeIX BAX IIT ¢ ympasmsromum mepexonom. Ilepeparounas
XapakTepucTHKa. OCHOBHBIE XapaKTEPHCTHKH YCHIHTENBHOIO pe-
XHMMa: KPYTH3HA, BHYTPECHHEC CONPOTHBICHHE, KOI(DOHUUMEHT ycu-

OIIK-2, IIK-1,
IICK-1
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JIEHUs IO HampsDKeHH:o. DkBuBaleHTHasA cxema IIT ¢ ympasisaromum
mepexoqoM. I'paHuyHas 4YacTOTa, KPUTEPHH TI'PAHUYHOH YacTOTHI.
Cxewms! 3amemenns a1 HY u BY mis tpex cxem Brmrouenus IIT.
IToneBble TPaH3UCTOPH! C U30NHPOBAaHHBIM 3aTBOPOM M HHIYIHPO-
BaHHbIM KaHaoMm (MII-tpansucrop). YcrpodicTso. [IpuHImn nei-
ctBus. Hampsbxenue U,,,. KauecTBeHHBIN BUA BXOAHBIX U BEIXOIHBIX
BAX MJII-tpanzuctopa. IlepemaTodnas xapakTepucTHka. Pacuer
BBIXOIHBIX CTaTHYECKUX XapakTepuCTHK. OCHOBHBIE IapaMeTphl
YCHJIMTEIBHOTO M KIIIOYEBOrO peKHMMOB pabothl. IlepexomHsle mpo-
ueccel. KoMIuleMeHTapHas Iapa. OKBHBaleHTHas cxema. Mozenu
M/II-TpaB3ucTopa: OUHAMHYECKas MOIENbh MaJoro ¥ GOJbIIOro
curHanoB. CTaTudeckas ¥ qUHaAMHYecKas Moaens MomHbIx ITT.
IToneBrle TpaH3UCTOPHI ¢ HU30JIMPOBAHHBIM 3aTBOPOM U BCTPOSHHBIM
KaHaJIOM. YCTpOMCTBO, IPUHIMUII NeHCTBHSA, SKBHBAJICHTHAI CXeMa.
CeMeNCTBO BBIXOJHBIX CTATHYECKUX XapaKTepUCTHK. IlepenaTounsie
XapakTepUCTHKH. OTIINYKe TPaH3UCTOPa CO BCTPOSHHBIM KaHAJIOM OT
npudopa ¢ HHIYIMPOBaHHEIM KaHAJIOM.

TpaH3UCTOPEI ¢ N-KaHAIaMK U CaMOCOBMEIEHHBIMH 3aTBopamu. [la-
PpaMeTpsl ¥ XapaKTEPHCTHUKU TPaH3MCTOPOB ¢ KOPOTKHMHM KaHaIaMHU.
Pa3HOBHAHOCTH MONEBBIX TpaH3UCTOPHBIX cTpykTyp CBUC. Oco-
6EHHOCTH IONEBBIX TPAH3UCTOPOB C YIPABIMIOIIMMHU IIEPEXOAAMH B
HMHTErpajgbHOM HCIONHeHHH. [lapasuTHas CBA3b MEXAY 3JIeMEHTaMU
gepe3 IMOIYH3OIUPYIOIIYI0 IOJIOKKY. HTerpanbHBIE CXEMBI Ha
IITI Ba ocHoBe apcennaa raums. HEMT-TpaH3ucTOpEL

HBIH ¥ TOPHU30HTAIbHBIH TPaH3UCTOP.

8. | Tupucropsr Obumme ceeneHMs o THpUcTOpax. Kiaccubukanus u yCIOBHO- 2 OIIK-2, IIK-1,
rpaduyeckue 0003HAYCHHUA THPUCTOPOB. YCTPOMCTBO M NPHHIMII TICK-1
JEHCTBHA JAMOAHOIO THUPHCTOpa. TPHOMHBIA He3alHpaeMEBId THPH-
crop. TpuonHsIi 3anMpaeMbli THPUCTOP. CHMMETPUYHBIE THPHCTO-
pel. Oddexrsr dU/dt u dI/dt. OcHoBHBIE ImapaMeTpsl THPHCTODPOB.
MapKHpoBKa TUPHCTOPOB.

9 ITorynpoBogHU- Jatauky TeMmmepaTypbl, JaBJEHHS, MAarHHTHBIX [OJEH, NATIMKH 2 OIIK-2, TIK-1,
KOBBIE  JIaTYMKH, | MapUuaibHbIX JapiaeHud. [IpeobpazoBaTensHble CEHCOPEL. IICK-1
CEHCOpHEIE
ycTpoiicTea H
npeobpazoparenu

10 | OcHoBBI MuKpO- | MeToap! M30ALMH. MHOIO3MUTTEPHEIE U MHOTOKOJUIEKTOPHEIE G- 4 OIIK-2, IIK-1,
3JIEKTPOHUKHU HOJUIPHBIE TPAaH3MCTOPHL. MIHTErpanpHBIH TpaH3UCTOP. Beprukais- IICK-1

5.3. Pa3nennl AMCHAILUIAHEBI H MeXKIHCIUIIHHAPHBIE CBSI3H ¢ 00eCNeYHBAOIIAMHA (IPebl-
AYIIHMH) 1 o0ecriednBaeMbIMH (TOCHAETYIOIMME) AUCHMILTHHAMEA
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Haumenosanne obecieqn- | Ne Ne pasjesnor JaHHON JUCUMIUIMHBL, JJIsl KOTOPHIX HEOGX0HMO H3ydeHHe 0fecie-
Ne BAOMHUX (MTpeAbIAyUIHX) U YHBAKUHEX (MPEALIIYINNX) M 00eciedNBaeMbIX (OCJIENYIOMMX) QU CIAILIAE
1001 obecneynBaeMbIX (IOCJe-
1 2 3 4 5 6 7 8 9
AYIOIIMX) TUCIHILTAH
IlpeamecTBYIOMME AHCHAILIAHEI
1. | dusuka - + + + + + + + +
MaTepHabl 3EKTPOHHOK
2. P P - + + + + + + + +
TEXHHUKH
H3HMKa KOHICHCHUPOBAHHOIO
3. ¢ ARRCRR - + + + + + + + +
COCTOSIHHS
Iocaenyomue TUCHMILIAHBI
1. | HaHORIEKTPOHHUKA + + + + + + + + +
IIPOEKTUPOBAHUE DIIEKTPOH-
HOM KOMIIOHEHTHI 0a3hl MHK-
2. + - + - + + + - -
PO3JIEKTPOHMKU M MHKPOCH-
CTEMHOH TEXHUKH
3. | cxeMoTexHuKa + - + + + + + + -
7




5.4. CooTBeTCcTBHE KOMIIeTeHIHH, GopMHpPyeMBbIX NPU H3yYeHHH NUCHMIJIMHBI, H BHI0OB

3aHATHH
Hepeacsn, s R O DopMBI KOHTPOJIS
KOMIeTeHIH JI 13 JIP KIIC | CPC
Onpoc Ha JeKIHH, 0TYET 10 1abopaTopHO# paboTe, OTYET IO
OIIK-2 + + + + + MIPaKTHIECKOH paboTe, 3amuTa HHAUBHAYAJIBHOTO 3aJaHHA, KOH-
TpONbHas paboTa, TECT, 3aIIHTa KypPCOBOIO MPOEKTA, 3K3aMEH
Ormpoc Ha neKIuH, OTYET MO JabopaTopHOH paboTe, OTYET IO
IIK-1 t + + + + IIPaKTHIECKOH paboTe, 3alIuTa HHAUBHAYAIBHOTO 3aJaHHA, KOH-
TpoIbHas paboTa, TECT, 3alIHTa KYpPCOBOI'O IPOEKTa, IK3aMeH
Omnpoc Ha JIEeKIHH, OTYET [0 T1ab0paTOpHOH paboTe, OTHET 10
IICK-1 + + + i F IpaKTHYeCKOH paboTe, 3aKTa HHAUBHAYAILHOTO 3aJaHHA, KOH-
TpoNbHAs paboTa, TECT, 3aIHUTa KypPCOBOIO IPOEKTa, SK3aMeH

6. METOAbI 1 ®OPMbI OPTAHU3AIINA OBYUYEHU S
TexH010ruyM HHTEPAKTHBHOI0 00y4YeHUs IPH pa3HbIX GopMax 3aHsITHI B 4acax

DopMbI IIpakTuyeckue
MeTtoabl Jexwan (ac) 3aHATHsA (Yac) Buexo
Paboma 6 xomanoe 8 8
Onpoc Ha nexyusx 2 2
HITOro MHTEPaKTHBHEIX 3aHATHI 2 8 10
7. JABOPATOPHBIN MPAKTHKYM
Ne el iy Tema abopa bIX pa6o eTl:c)(l)T;; Komnerenuuu
o/n | AECHHEIUIH- e€MaTHKA J1a0opaTopHBIX pador M OK, OIIK, ITK, TICK
HBI (uac.)
1. 4 Viccnenosanue BONBT-aMIEPHON XapAKTEPUCTHKHU p-1 IEPEXONA 4 OIIK-2, ITK-1, TICK-1
7 5 Hccrnenosanue BONBT-GMKOCTHBIX XapaKTEPUCTHK IONYTIPOBOJ- 4 OIIK-2, TIK-1, TICK-1
HHKOBOTO THOAA
3. 5 HW3ydenne nepexoAHBIX MPOLECCOB B HOXYIPOBOIHHUKOBOM JHOJE 4 OIIK-2, ITK-1, TICK-1
4 6 Hccnenosanue CTaTHIECKUX XapAaKTEPHCTHK GUIONAPHOTO TpPaH- 4 OIIK-2, TIK-1, [ICK-1
3HCTOpa
5. 6 OnpeneneHne napaMeTpoB OHIIOIIPHOIO TPaH3UCTOPA 4 OIIK-2, IIK-1, IICK-1
6. ~ Hccnenosanue XapakTepHCTHK IIONEBOTO TPAH3UCTOPA C YIPaB- 4 OIK-2, [IK-1, [ICK-1
JIOMIMM p-#1 TIEPEX0OM

U3 npepnaraemoro repeyns JaGOpaTOPHBIX paGOT CTyHEHTHI BRIIONHSIOT 4 paGOTEl Ha BHIGOD, HO BEI-
TIOJIHEHHBIE JIa00PaTOPHEIE PAGOTEI HOIDKHEI OTHOCHUTECS K Pa3HBIM Pa3fielaM.

8. IPAKTUYECKHE 3AHATHS

M i e TemaTHka DPAKTHYECKHX 3aHATHIH eTMl:c)(r)ncg'-L Hormereninn
0/0 | IMCOUIUIMHEI P P— OK, OIIK, IIK, IICK
1. 2 PusraecKkre OCHOBEI TBEPHOTENLHOM JJEKTPOHUKH 2 OIIK-2, IIK-1, TICK-1
2. 3 Pacuer mapamerpos nuoma IloTTku 2 OIIK-2, ITK-1, TICK-1
3. 4 Pacyer napameTpoB 31eKTPOHHO-IEIPOMHOTO EPEXOIA 2 OIIK-2, IIK-1, ITCK-1
2. 5 Pacyer napaMeTpoB IOTyNPOBOIHUKOBLIX JHOXOB 2 OIIK-2, ITK-1, TICK-1
Pacuer BHEWHHX W BHYTPEHHHMX NIapPaMETPOB OHIIONSIPHOTO
3. 6 S—— 1 OIIK-2, IIK-1, IICK-1
4. 6 OS¢ ekt Spau B GUIOIIPHBIX TPAH3HCTOPaX 0,5 OIIK-2, ITIK-1, IICK-1
Onpenenenue ManOCHIHaIbHBIX [APAMETPOB OHIIOIAPHOIO
5. 6 a— 0,5 OIIK-2, ITK-1, TICK-1
6. 7 PacyeT mapaMeTpoB IONIEBBIX TPAH3HCTOPOB 2 OIIK-2, ITK-1, TICK-1
7. 8 Pacyer mapameTpoB TupucTOpOB 2 OIIK-2, IIK-1, TICK-1
Pacuer napameTpoB MOMyIpPOBONHUKOBEIX peobpasoBaTeneii 1
- I CEHCOpOB 2 OTIK-2, TIK-1, TICK-1
KP-1. Pacuer mapamerpoB HONyIpoBOgHKKA. Pacuer IapaMeT-
9. - - -
4 POB 3IEKTPOHHO-IBIPOYHOro nepexona. Iuox Ilortku 2 OITR-2, Iic-1, TICK-1
10. KP-2. Pacuer napaMeTpoB GUIIOISPHEIX TPAH3HCTOPOB 2 OIIK-2, ITK-1, IICK-1
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9. CAMOCTOSTEJIBHASL PABOTA

Ne Ne pazgena TemMaTHKa caMOCTOSITEILHOH PaGoThI Tpyno- gﬁMggf(HIglIlz KoHTpoJIb BBINOTHE-
demanuzayus) EMKOCTE ? > HHA paboThl
n/n | JMCUMILIMHBI (c 7 (aac) ICK
OIIK-2, ITK-1,
1. 1-10 IIpopaboTka NeKIMOHHOTO MaTepHaia 10 [ICK-1 Ompoc Ha JIeKIHIX
3 47 ITogroropka k nabopaTopHBIM paboram, 12 OIIK-2, ITK-1, Otygers! o mabopa-
) } HallHCaHHE OTYETOB TICK-1 TOpPHBIM paboTaMm
4 2-10 BrimonHeHNe IPaKTHYECKUX 3aJaHuit 12 OIIK-2, TTIK-1, OTYeTH M0 NpaKTHIe-
' TICK-1 CKHMM paboTam
4 4.7 BrImonHeHue U 3amuTa HHAUBHLY ATBHBIX 18 OIIK-2, TIK-1, 3ammTa I/IHIII/IBI/IJ:[VyaJIB-
) 3aganui U3-1, 3-2 TICK-1 HBIX 3aJJaHUH
4.6 IToxroToBka kK KOHTPOJBEHEIM padoram KP- 3 OIIK-2, IIK-1, Pe3ynpTaTh KOHTPOIB-
’ 1, KP-2 IICK-1 HBIX paboT
4,6 IToxgroroeka k Tectam T-1, T-2 4 OHII(I-CZi(HIK-I, Pty ERamins ToCIa
46 Bemonnerne u 3auTa KypcoBOro Mpoek- 54 OIIK-2, ITK-1, 3amuTa KypcoBOro
Ta IICK-1 IIPOEKTa
1-10 ITonroroBka u cnaga sx3aMeHa 36 OHIISI-éi(HIK-l, OtfenEs W SEsHens

TemMaTHKa HHIMBHAYAIbHBIX 33 aHMIi:

1. Pacuer mapameTpoB nuonos HIoTTkwy.

2. PacyeT mapaMeTpoB IOIYIIPOBOJHUKOBEIX IHOIOB.
3. PacyeT nmapameTpoB GHIIOILIPHBIX TPAH3HUCTOPOB.
4. PacyeT mapaMeTpoB IIOJIEBBIX TPAH3HUCTOPOB.

Bonpoce! 17151 OATOTOBKH K 3K3aMeHY:
. ®yHaMeHTaIbHas CHCTEMa YPaBHEHUM TBEPAOTEILHOM JIEKTPOHUKH.
. CobcTBeHHbIE, IPUMECHBIE ¥ KOMIICHCHPOBAHHBIE MOTYTIPOBOIHUK.
. 'enepaius 1 pexoMOHHAIME HOCUTENEH B OTYIPOBOJHHUKAX.

. duon lotTkw.

1
2
3
4. KoHTaKT METaI-IOIyIIPOBOIHHUK.
5
6

. OMHYecKre KOHTAKTEL
7. MexaHu3M 00pa3oBaHus STE€KTPOHHO-ABIPOYHOro nepexona (D).
8. KoHTaKTHAs PasHOCTb NOTEHIMATIOB, €€ 3aBUCHMOCTb OT KOHIEHTPAIlUH JIETHDYOIIeH IPUMECH, TeM-
[IEpaTypsl ¥ MIUPHHEI 3alPEIeHHON 30HEI.
9. Onepretuyeckue nuarpammsl 111 pu IPAMOM B 06PATHOM CMEIIEHHSX.
10. IToToku HOCHTENEH 3apATOB ¥ IPHHIKI BEIIPSAMICHHS Toka DJITL.

11. Meroze! nonysenus DI1: cinasnenne, nuddysus, HOHHOE TErHPOBAHNE, SIATAKCHL.

12. IToHsTHE IIABHOTO M PE3KOT0, CHMMETPHYHOTO M HeCHMMETpHaHoro DJIII, TOYedHbIe H IITOCKOCT-
Hble D/II1.
13. Kimaccudukanus quomos.
14. BempsaMuTenLHELIE JHOIBL.

15. Bapukarsl.

16. CTabunutpoH.
17. TyHHENbHEIN QU0

18. ®oTommorn.

19. Ceeromumon.

20. bunonspueit parsuctop (BT): onpenenenue, cxeMmsl BKJIIOYECHHS, PEXUMBI pabOTEHL.

21. Opetidosrrit u 6e3apeiidoneiii BT.

22. CxeMa IToTOKOB HocHuTeneii B BT.

23. Buytpennue napametpsl BT: v, oy, o
24. Buemnve napamerps! BT: a, B.

25. Crarugeckue xapaktepucTuku BT.

26. Ycunurensusie ceoiicta BT.

27. YactorHsle napameTpsl BT.

28. OxBuBanenTHas cxema BT.
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29.
30. Mommusre BT.

31. JlaBunnsd BT.

32. OmHONEpEXOAHBIN TPaH3UCTOP.

33. mXeKIUOHHBIN TPaH3UCTOP.

34. lllymer B BT.

35. Mogens D6epca—Moimna.

36. Kimaccudukarus u mapkuposka BT.
37.
38.
39.
40.
41. Beptuxansusiit MIII-Tpan3ucTop.
42 TITHI.

44. TUpUCTOPHL: ONIpeiesieHHe, BUIEL.

Ionessre Tparsucropsl (I1T): onpenenenue, BUILL.
IIT ¢ ympapisaromuM nepexonoM u 6apeepom IloTrku.
IIT ¢ uHIYIUPOBAHHBIM M BCTPOCHHBIM KaHATIOM.
Kommnemenrapnas napa. ITapamerpsr IIT. JIocCTOHHCTBA M HETOCTATKH.

45. IIpuHnun AefcTBUS TUOTHOTO TUPUCTOPA.

46.
47.
48.
49.
50.

TpHOIHBIN THPUCTOD.
CuMMeTpUIHBIA THPUCTOP.

MeToabl H30JIAIIHH.

IomynpoBOJHHUKOBEIE HaTYUKH, IPE0OPA30BATENM.

MBHOro3MHTTEpHBIH U MHOTOKOJUIEKTOPHEIH BT.

51. BepTuxanbHBIH ¥ TOPU3OHTANBHEIA TPAH3HUCTOP.

BT kak gyetspexmomrocHuK. CycreMa y, z, h — mapaMeTpos.

10. IPUMEPHASI TEMATHKA KYPCOBBIX ITPOEKTOB

10.1 eap u 3axa4u KypcoBOro NpPoeKTa

[ensimu KypcoBOTo MPOEKTa ABJIAIOTCA: 3aKPEIUICHHE U YIIyOIeHHe 3HAHUI 110 METOaM pacdeTa OCHOB-
HBIX 3JIEMEHTOB HWHTErPATBHEIX CXEM; OCBOCHHE METOJOB PacyeTa MapaMeTpOB aKTHBHEIX M MACCHBHEIX djle-
MEHTOB MHTETPAIBHBIX CXEM; NPHOOPETEHHE HABBIKOB O(QOPMIICHHS TEXHHYECKOH JOKYMEHTALUH B COOTBET-
CTBUH C TpeOOBaHUSIMH CTaHIAPTOB.
3ajaHne Ha KypCOBEIE POEKTE IPETyCMaTPHBAIOT PACIET AKTUBHEIX JJIEMEHTOB HA OCHOBE GHIIONAPHEIX
TPaH3UCTOPOB (MUTAKCHATBHBIX, SIUTAKCHATBHO-IUIAHAPHEIX 1 T.1.) U MOJNEBEIX TparsucTopos (MJIII Tpamsu-
CTOPOB C MHIYIHPOBAHHBIM M BCTPOCHHBIM KaHAlaMH, IIONEBBIX TPAH3UCTOPOB C YIPABISIOIMM pP-N-
nepexoznoM u 6apbepom Illortkn, HEMT). PacueTs! BKIIOYAOT B ce0s ONpEeNeHre OCHOBHBIX NapaMETPOB
aKTHBHBIX SJIEMEHTOB N0 OWIIONAPHOM M MONEBOH TeXHONOrHH. YacTs paGoT IOCBAIMEHA pa3paboTKe HMHTE-
TpalbHBIX AHOIOB U MACCHBHEIX JIEMEHTOB (KOHIEHCAaTOPOB, PE3HCTOPOB).

10.2 Pacnpenesienne 4acoB Ha BbINOJIHEHHE KYPCOBOT0 NPOEKTa

No Tpyno- Kommnerennun
i /;1 HaunmeHnoBaHue paGoTsr eMKOCTh OK, OIIK, IIK, ®opma KOHTPOJIS
(uac.) IICK
ayauTOpHbIe pabora — 18 4.
Brimawa 3amaHuit Ha KypcoBoi mpoekt. H3io-
JKEHWe TOpsaKa BBIIONHEHHS. TpeGoBaHus K
1. | ohopMIEHMIO M 3amIHTEe KypCOBOTO MPOEKTA. 2 Omé-ékan_l’ HOLYER ESMIRIHERIo Kypoasers
Brimaya 3amamma Ha crenyrolee ayauTOpHOE ) FIROSIER, Wiaxn hocsm
3aHATHE.
CornacoBaHue CIHCKa JIMTEPATYPHEIX HCTOY-
2 HHUKOB H IUIaHa 0030pHOI wacTu mpoekta. BrI- 5 OIIK-2, TIK-1, Coeax HCHOHmOBaHHHg ueros-
" | hada 3aaHMA Ha CIEAYIOMIEe AyIUTOPHOE 3aHA- IICK-1 i s
THe. 4acTh IPOEKTa
AHanu3 MCXOZHBIX NaHHBIX 1O MPOEKTy. AHa-
3. | muTudeckue pacuersl. Beinaua 3:;[;1{1/1;1 };Ia cie- 4 QLG T 1, e ek
IYIOIIEE ayTUTOPHOE 3aHATHE. a1 fpoexra
IlpoBepka rpapuaecKUX MAaTepUaloB MPOEKTA. OIK-2. [IK-1
4. | Beimaua 3ajaHuMd Ha CIEAYIOLIEE ayIHTOPHOE 4 HCi{-l ’ I'paduaeckuii MaTepuai npoexTa
3aHATHE.
5 IIposepka oopMIEHNS IPOEKTA, PEA3AIIHTA. 5 OIIK-2, IIK-1, ToToBEIHi KypCcOBOI POEKT, mpe-
IICK-1 3CHTAIT
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6 3amuTa KypCcOBOTO IIPOEKTAa B BHE MPE3EHTA- 4 OIIK-2, ITK-1, o T ——
© | . IICK-1
caMoCTOosITeJbHas1 pabora — 54 4.
1. | IIom6op u 0630p IUTEPATYpEI OIIK-2, TIK-1, CHucoK HCIONB30BaHHBIX HCTOY-
10 TICK-1 HHUKOB, BHIIIOJTHEHHas 0030pHas
] JacTh MPOEKTA
2. | Bemmonserne HEOOXOAMMEBIX PACYETOB IO IPO- 20 OIIK-2, [TK-1, BrimonHeHHas npakTHYEeCKas 4acTh
EKTY IICK-1 IIPOEKTa
3. | BoinonHenue HEOOXOOUMBIX IpadUYEecKHx pa- 14 OIIK-2, ITK-1, T ——
60T 0 IPOEKTY IICK-1
4. | HomHoe odopmieHne npoekTa 10 OIIK-2, ITK-1, I'oToBBIH KypcOBO# IPOEKT, mpe-
IICK-1 3CHTAIM

10.3 IIpumepHBIE TEMBI KYPCOBBIX IIPOEKTOB

1. Pacuer M/ITI-Tpan3ucTopa ¢ HHAYIHPOBAHHEIM KAaHAIOM.

. Pacuer monesoro Tpansucropa.

2z
3. Pacuer mud¢dy3noHHO-CINIABHOTO P-N-p TPAH3UCTOPa CpefHell MOITHOCTH.
4

. Pacuer npelidoBoro tpamsucropa.

. Pacuer SITMTAKCHAIIBHO-IUIAHAPHOTO TPAH3HUCTOPA.

5
6. PacueT OUIIOIIPHOTO TPAH3UCTOPA.

7. Pacyer nudpy3HOHHOTO TpaH3UCTOpA.

8. PacdeT MHTErpagbHOIO AHO/A.

9. Pacuer crabunurpona.

10. Pacuer unaTerpagsroro auona IIorTku.

11. PEUTHHI OBASI CHCTEMA JJIsI OHEHKH YCIIEBAEMOCTH CTYJIEHTOB
Ta6nua 11.1. BanjibHbIe ONEHKH JUIsl 3JIEMEHTOB KOHTPOIs XM CIMILTHHEI (cemecTp 4)

MaxkcamMaibHbIH - MaxkcuMaibHBIH
MaxkcuMaJbHbIH
OeMeHTBI 6ana Ha 1-yro KT 6amm 3a mepuox Bcero 3a
Y4eOHOMH HesITebHOCTH ¢ HaYyaja ceMecT- 0a1 32 nepuox mexxay 2KT u na ceMecTp
mexay 1KT u 2KT
pa KOHeIl ceMecTpa

BrimonHeHHe M 3aliUTa MHAMBHIYAIEHOTO

9 9
3amanns 13-1
Brinonnenue u 3amuTa WHAMBHIYATEHOTO 9 9
3ananus 13-2
Konrponsras paGora KP-1 8 8
KonTponsras pabora KP-2 8 8
Brmonnenne u 3amura naBopaTopHBIX

6 6 12

pabot
BrinmonHeHne u 3amura MPaKTHYECKUX 3a-
i 6 6 4 16
Tect T-1 4 4
Tect T-2 4 4
HToro MakcumMyMm 3a nepuon: 15 24 31 70
Crnaya sKx3aMeHa (MakcuMyM) 30
Hapacrawouwum nTorom 15 39 70 100

B sk3amMeHanuoHHEIX 6uneTax conepxxurcs 4 BoIpoca, U3 HuX 3 — TEOPETHIECKHX BOIIPOCA 110 JIEKIHOH-
HBIM 3aHATHAM (110 8 GainoB Kax/sIi) u 1 — 3amaga (6 6aiioB).
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Ta6nauuna 11.2. BajibHbIe OLEHKH 1715 3JIeMeHTOB KOHTPOJISI KYPCOBOI0 MPOEKTa (ceMecTp

S)
MakcuMaIbHbIH Y CODS———— MaxkcuMaubHbIH
SJIeMeHTHhI 6annx Ha 1-yr0 KT 6anu 3a mepuon Bcero 3a
. 0aJ1 3a mepuon
y4eOHOMH AesATeTbHOCTH € HayaJia cemecT- mesxry 1KT 1 2KT mexkay 2KT u Ha ceMecTp
pa KOHeIIl ceMecTpa
Ionyyenne 3aJaHusI Ha KyPCOBOH IPOEKT 4 4
ITonbop u 0630p IUTEPATYPHI 8 8
BrinonneHne HEOOXOOMMBIX PACYETOB IO 4 18 2
IIPOEKTY
BeinonreHne HEOOXOIMMBIX rpadIecKux 6 6 12
paboT o mpoeKTy
ITonroe odopmiieHHe poeKTa, Mpe3eHTa- 12 12
st
KoMIOHEHT CBOEBpEMEHHOCTH 4 4 4 12
HToro MakcuMyMm 3a mepHona: 20 28 22 70
3amuTa npoekTta (MakCHMyM) 30
Hapacraomum urorom 20 48 70 100
Tab6auua 11.3. IlepecyeT 6aJ1JI0B B OUEHKH 32 KOHTPOJIbHbIE TOUKH
Banibl Ha 1aTy KOHTPOJILHOM TOYKH Onenka
2 90 % oT MakcHMAaTbHO} cymMME! 6aiwios Ha aaty KT 5

Ot 70% 10 89% oT MakCHMAaIBHOM cyMMBI 621108 Ha gaTy KT 4
Ot 60% 10 69% OT MaKCHMaTBHOl CyMMEI 6ayuToB Ha aaty KT 3
< 60 % oT MaKCHMaJIbHOH CyMMbI 6aiioB Ha gaty KT 2

Ta6uuua 11.4. IlepecyeT cyMMBI 6271108 B TPAAHIMOHHYIO H MEKIYHAPOAHYIO OLICHKY

Ouenxa (TOC) Hrorosas cymma 6aiI0B, yIUTHIBAET yCIEUIHO
CAAHHBIN 3K3aMeH

Ouenka (ECTS)

5 (oTamuHO) (3a4TEHO) 90-100 A (oTnugHO)
4 (xopomo) g: : 23 lg (oueHs x0pomo)
(3auteno) (upomo)
70 — 74
3 (ymOBIETBOPUTENBHO) 65— 69 D (yaossersopurerxo)
(3aureno) 60 — 64 E (mocpexncreenno)

2 (HEYyIOBIIETBOPHUTEIBHO)
(He 3a4TeHO)

5

Huzke 60 6annos F (aeynosneTBOpUTENBLHO)

12
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12. YYEBHO-METOIUYECKOE ¥ MH®OPMAIMOHHOE OBECIHEYEHWUE JUC-

IMITIIAHBI

12.1 OcHoBHas JuTepaTypa

1. Cmupros FO.A., Cokonor C.B., Tutos E.B. ®uzmueckue OCHOBBI JIEKTPOHHKH. — YuebHoe rmocobue.
— CI16.: JIans, 2013. — 560 c. — [anexTpoHHELi pecypc]. — http://e.lanbook.comfbooks/element.php?pll_id=5856

12.2 lononnurensHas AUTEPaTYypa

1. Tposts ILE. TeepmoTensHas sneKTpoOHHKa. — YaebHOe mocoGue. — ToMek: TYCVYP, 2006. — 321 c. (48)

2. Taman 3.1. ®u3HKa NOIYHIPOBOSHUKOBEIX npubopos: YuebHoe mocobue. — Tomck: Wzm-Bo HTII,
2000. — 426 c. (45)

3. Buxymur .M., Cradpees B.U. ®usuxa TIOITYTIPOBOAHUKOBBIX NPHUOOpoB. — M.: Cos. pammo, 1990. —
264 c. (21)

4. Kpyraxosa M.T., Yapsixos H.A., IOxux B.B. IomynpoBoTHHKOBEIE TPUGOPE! X OCHOBEI HX IIPOEKTH-
posanus. — M.: Pazwo u ceass, 1983. — 352 c. (6)

5. ITacemakoB B.B., Yupkun JLK. Iomynposogsukossle TpuGOPE: VaeOHuK mIs By30B. — CII6.: Jlaus,
2006. — 480 c. (98)

6. I'ypros B.A. TeeproTensHas anekTporuKa: YaebHoe mocobue. — M.: Texnocpepa, 2005. - 408 c. (88)

7. TBeppoTENbHAS 3MEKTPOHMKa: yaeOGHOe mocobue ms By30B / 3. H. Boporkos [u zp.]. — M.: Axane-
mus, 2009. —317 c. (4)

12.3 Yyebno-MeToquyeckne nocobus u IporpaMMHoOe ofecledeHne

1. Tposiu ILE. TBeproTensHas 3MeKTPOHHKA. Vuebro-MeTomugeckoe mocobue mo ayTUTOPHBIM IIPaKTH-
HCCKUM 3aHATIIM ¥ CaMOCTOATENBHOH pabote. — Tomck: TYCYP, 2007. — 76 c. (49)

2. Xuransckuit A.A. TeeproTensHas SJICKTPOHUKA: METOAWIECKUE YKA3AHHUI 110 BHIIOIHEHUIO nabopa-
TOPHEIX paboT. — Tomck: TYCVYP, 2007. — 59 c. 29)

3. Tpostr ILE. MuxpoanexTporuka: MeTommaeckiie YKa3aHHA 10 KyPCOBOMY NIPOEKTHPOBAHHIO IS CTY-
Aentos crernanbHocTH 200100 "MHUKpPO3IEKTPOHMKA H TBEPAOTENbHAS 3MEKTPOHMKA" TUCTAHIIHOHHOM U JHEB-
HO# (opm obyuenus. — Tomck: TYCVP, 2003. - 36 c. (41)

12.4 Ba3sbl faHAbIX, HHPOPMATHOHHO-CIPABOYHBIE H OHCKOBLIC CHCTeMBI

1. ObpazoBarensHBI mOpTal B CBOGOIHOM Rocryme: «DH3MKa, XUMHA, MATEMaTHKAa CTYAEHTaM M
wkonbaukaM. Obpasosatensrbmi npoekt A.H. Bapruuay — Pesxum mocryma: http://www.phds.ru/

2. «EpuHOe OKHO JOCTYIa K 06pa30BATeTLHEIM pecypcam» [DmeKTpoHHEIA pecypc]: ME(pOpMAIHOHHAS
cucrema. — Pexxum nocryma: http://window.edu.ru/ _

3. «cLIBRARY.RU» [DnextpoHHbiit pecypc]: HaydyHas S1MeKTpOHHAsA GHOIHOTEKA. — Peskum JocTymna:
http://elibrary.ru

4. «Hay4H0-06pasoBaTemsHbLH nopranr TYCVP» [Dnexrpormsrit pecypc]: HaydHO-06pa30BaTEeNLHEL
TIopTall yHHBEpCHTETA. — Peskxum nocryma: http://edu.tusur.ru/

13. MATEPHAJILHO-TEXHUYECKOE OBECIIEYEHME JAACIAIIIAHBI

Jns IpOBEEHNUS JIEKITMOHHBIX 3aHSTHI TpebyeTcs ayuTOpHs, OCHAINEHHAS MYIBTHMEANHHBIM MPOEK-
Topom. Ilposenenue maGopaTopHeIX paboT 10 AUCIHHLIMHE «TBeproTenbHAs IEKTPOHUKA» OCYIIECTBIAETCA B
CIeNMan3HpOBaHHOM Maboparopuu kadenpsr O 1156 «JIaboparoprs TEepROTENEHOM SJIEKTPOHHKH X MHUKPO-
STICKTPOHHUKID), KOTOPas OCHAIEHA CIIEAYIOMINM 060Dy IOBAHHEM: nabopaTopHEli cTenn «PH3UIECKHe OCHOBEI
SNIEKTPOHHKIY, 1ab0paTOpHEIH MakeT «VcciuemnoBanue BOJIET-aMIICPHOH XapaKTEPHCTHKH P-N TIEPEXOmay, Jia-
bopaTopreIi MakeT «HCCIEOBAHNE BOMBT-EMKOCTHEIX XapaKTEPUCTHK MOMYIPOBOAHUKOBOTO JUOAY, Tabopa-
TOPHBI MakeT «/I3ydYeHHe IEpeXOHBIX IpPOLECCOB B TIOJIYTIPOBOJHHUKOBOM IHOJEY», JabOPaTOPHBIH MakeT
«HccrnenoBaHue CTATHISCKIX XapaKTEPUCTHK GHIIONIAPHOrO TPaH3UCTOPa, naGopaTopHeii MakeT «Mccnenopa-
HHE XapaKTEPHUCTHK IIOJICBOTO TPAH3UCTOPA C YNPABIIOIIMM P-Nl IEPEXOTOMY.

13
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1. BBEJEHHE

@onp onenounsx cpencte (POC) sriseTcs MpUIOKeHHeM K pabodeil nmporpamme yuebHOH muctmmuimeEs «TBep-
JOTENbHAs 3IEKTPOHUKA» M IPEACTABIIET CO00H COBOKYITHOCTh KOHTPOIBHO-U3MEPHTEIBHBIX MAaTEPHANIOB (THIIOBBIE 3a-
Ja4u (3aJaHus), KOHTPOJNbHEIE PabOTHL, TECTHl U Ip.) U METOAOB HX HCIONB30BaHUA, IPEIHA3HAYECHHBIX U1 U3MEPCHUA
YPOBHS NOCTIKEHHUS CTYIEHTOM YCTaHOBICHHBIX PE3YNbTATOB 00yJIEHHS.

@OC mo yuebHOH mucuUIIMHE «TBEpAOTENBHAS IEKTPOHMKA» HCIONB3YETCS IPH IPOBEIEHHH TEKYIIEro KOH-

TPOJIS YCIIEBAEMOCTH U POMEXKYTOIHOH aTTECTALMH CTYIEHTOB.

Ilepedens 3akpemIeHHbIX 3a JUCIUIITHHON «TBepIoTeNbHas 3TeKTPOHKKAY KOMIICTCHINI IpHBEAeH B Tabume 1.

Tabnuua 1 — IlepeyeHp 3aKpEIUIEHHBIX 3a JUCHUIUIMHON KOMIIETEHIMI

Kon DopMyJIHPOBKA KOMIETEHIMHA tansl HOPMUPOBAHHSA KOMIIETECHITHH
OIIK-2 CIIOCOOHOCTBEO BBLABIIATH ECTECTBEHHOHAYUYHYIO | 3HAMb METOJEI aHANN32a IEPEXOJHEIX IPOLECCOB;
CymHOCTe TpOOTeM, BO3HMKAIOMIMNX B XOXE | yMemp aHAIM3HPOBATh IIEPEXOAHBIE IPOLECCH B TBEPIO-
npo(ecCHOHANEHON AeATENHOCTH, IPUBICKATh | TENBHBIX IPHUOOpax ¢ MCIIONBE30BAHMEM METONA 3apANa;
UL MX DELIEHMSA COOTBETCTBYIOIIMH (GHM3MKO- | 1a0emb HaBBIKAMH NPAKTHYECKOH pabOTHI C HOIYIPOBOJ-
MaTeMaTHIEeCKUH anmapar HHKOBBIMHU IIPUOOPAMH U 3JIEMEHTaMH DIIEKTPOHHBIX CXEM
TIK-1 CIIOCOOHOCTB CTPOHMTH IpocTeHune (HU3MYe- | 3Hamp IKBUBAJIEHTHBIE CXEMBI IIPUOOPOB, METOMIE! ONpENe-
CKHE W MATEMATHYECKHE MOJENM IpHUOODPOB, | JEHUS U PacueTa IAPaMETPOB SKBUBAIEHTHEIX CXEM;
CXeM, YCTPOHCTB M YCTaHOBOK 3IEKTPOHMKH M | 3Hamb YCTPOHCTBO, NPHHIMAIN NEHACTBUSA M OCHOBHBIE TEXHH-
HAHODJIEKTPOHUKK Da3MYHOr0 (GYHKIMOHANG- | YECKHE XapaKTEPHCTHKM OCHOBHEIX KJIACCOB IOJYIPOBOJI-
HOTO Ha3HA4YeHMs, a TAKXE MCIIONB30BATh CTAH- | HHKOBBIX IPUOOPOBE;
JapTHBIC NIPOrpaMMHbIe CPENCTBA I MX KOM- | yMemb NPOM3BOIMTH pacyeT I1apaMeTpOB OCHOBHBIX Kiac-
IBIOTEPHOTO MOJETMPOBAHHS COB NIOTYTIPOBOAHUKOBEIX IPUOOPOBE;
YyMemb 3KCIEPUMEHTANBHO ONPEACIATE apaMeTphl TBEPIO-
TENBHEIX IPHOOPOB;
én1adems HaBBIKAMH NPaKTHIECKON paGOTHI C MONYIIPOBOJI-
HHKOBBEIMH IPHOOPaMH H 2IEMEHTaMH JIEKTPOHHBIX CXEM
IICK-1 CIIOCOOHOCTb BNAJETh COBDEMEHHBIMH METOIA- | 3Hamb GYHKUMOHAIBHEIE 3MEKTPHUECKHE MOIETH PHGOPOB
MM pacyeTa M NPOEKTUPOBAHMEM H3JEIUH MHK- | H METOXBI ONpEIelIeHrs IIapaMeTpOB MOJIENEIL;
POSJIEKTPOHMKM M TBEPIOTENBHON ONEKTPOHHM- | yMemb NPaBHIBHO BBHIOUPATH HIEMEHTHI DIEKTPOHHOM CXe-
KH, CIOCOOHOCTE K BOCIPHSATHIO, pa3pabOTKA U | MBI [JI1 PEINEHMs IIOCTABICHHOM 33124 ¢ MaKCHMATbHEIM
KPUTHYECKOH OLEHKH HOBBIX CIOCOD UX MPOEK- | HMCIIOIL30BAHHEM BO3MOXKHOCTEH IPHGOPOB, 06ECIed B IpH
THPOBaHHUS 9TOM BEICOKYIO HaJIeXXHOCTB CXEM;
61ademb HAaBBIKAMH IPAaKTHYECKON paboThl ¢ MOTyHpOBOJI-
HHUKOBEIMY IPHOOpAaMH H SIEMEHTaMH JIEKTPOHHEIX CXEM

2. PEAJIM3AIIAA KOMHETEHI.IHfI
2.1 Komnerenuusa OITK-2

OIIK-2

CIIOCOOHOCTHIO BBISBJIATH €CTECTBEHHOHAYYHYI0 CYIITHOCTh npoﬁneM, BO3HHKAKIIHMX B X0J€ l'lpO(lleCCI/IO-

HAJIbHOMI AesATeIbHOCTH, NMPUBJIEKATH S HUX pemeHust COOTBeTCTBleIIIHﬁ q)l'l3HK0-MaTeMaTPl'-IeCKPII7l

anmapar

Huist popMHUpPOBaHKA KOMIIETEHIMA HEOOXOMMO OCYIIECTBHTE psan stanos. ConepsxaHue 3TanoB Gpopmu-
POBAHMT KOMIICTCHIIUH, BUIBI 3aHATHH U UCIIONb3yEMBIE CPEIICTBA OLICHUBAHKS IIPEICTABICHE! B Tabmuue 2.1.
Tabmuma 2.1 — Otansl GopMUPOBAHKST KOMIIETCHIUN U HCIIONIb3YEMBIE CPEJICTBA OLCHHBAHNA

TENBHEIX IPHOOpax ¢ HMCHOJb-
30BaHMEM METOZA 3apAa

Cocras 3HaTL YmMmerhb Biaapers
Conep:xanme 3Haem METOIBl aHANU3a IIEpe- | yMeem aHAIM3MUPOBATH IEpe- | 61adeem HABBIKAMHE IIpaKTHYe-
3TanoB XOJHBIX IIPOIECCOB XOZHBIE IIPOLECCHI B TBEPAO- | CKOH paboOTHI ¢ HOIyHIpOBOJ-

HMKOBBIMH IIpHOOpaMHU W 3Iie-
MEHTaMH 3JEKTPOHHBIX CXEM

Buae! 3ansruii Jlexumu;
IIpakTraeckue 3aHaTUs;

I'pynnoesie koHCynBTaIMH

[IpaxTHdeckue 3aHATHS;
JIabopatopHsle paboTsL;
NunuBunyansuoe 3amaxue;
Kypcoroii npoekr;
CamocTosTensHas pabora

Jla6oparopusie paboTsr;
Kypcogoit mpoexT

Hcnosn3yemple Omnpoc Ha neknmy;
cpeacrea ouenn- | IIpakTdeckoe 3amaHue (3amH-
BaHHA Ta);

Ilpaxktudeckoe 3amanue (BBI-
HOIIHEHHE, 0QOpMIIeHHE);
Wrnusunyansaoe 3a/laHue

KypcoBoii mpoexr (3ammura);
JlabopaTopHast pa6ora (3amm-
Ta);
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Tecr;

KonrtponrHas paboTa;
WHnuBunyansHOe
(3amwura);

KypcoBoii mpoekT (3amura);
Jlaboparopnas pabora (3amm-
T2);

OK3aMeH

3agaHuec

(BeImONHEHHE, 0HOPMIICHHE);
Kypcopoit mpoekT (BbIIOIHE-
HHE, 0QOpMIICHHUE);
JlabopatopHas pabora (BBI-
MIOJTHEHue, 0dOpMIIEHHE)

OK3aMeH

OOmue XapaKTCPUCTUKH IoKazaTreleH u KPHTCPHEB OLICHUBaHWA KOMIICTCHIIHH Ha BCCX dTallax IIpUBEAC-

HEBI B Tabmme 2.2.

Tabmuna 2.2 — O6ure XapaKTePUCTHKH II0KA3aTeNeH 1 KPUTEPHUEB OLICHUBAHUSI KOMIIETECHIIMH 110 dTalaM

(BBICOKHI YPOBEHB)

TEOPETHYESCKUMH 3HaHUAMH B
Ipefenax H3ydaeMod obma-
CTH C IIOHMMaHHEM TIpaHHIl
IPUMEHUMOCTH

THYECKHX YMEHHH, Tpebye-
MBIX I Pa3BUTHS TBOpPYE-
CKHX peIleHHH, abcTparupo-
BaHUA poOIIeM

IToxa3zaTenu U KpuTe-
P 3HaTh YMmern Buaagern
puu
OTtau4HO obmamaer (akTHYECKMMH M | OONajacT AMAama3OHOM NpPaK- | KOHTPOJUPYeT paboTy, Ipo-

BOIUT OIEHKY, COBEpIICH-
CTBYET HEHUCTBUA paboTHI

Xopomio
(0a30BBIil ypOBeHE)

3HaeT (DaKTHl, [IPUHIAIEL,
IIPOIECCEHI, OOIIHe MOHATHSA B
mpefenax H3ydaeMod o6ma-
CTH

obramaeT OUama3oOHOM IIpaK-
THYECKUX YyMeHHH, Tpebye-
MBIX AN pEIICHHS OIpene-
JICHHBIX TNpobieM B 06IacTH
HCCIIeTOBaHUS

6epeT OTBETCTBEHHOCTH 3a
3aBepLICHHE 3a7ad B KCCIIe-
JOBaHMM, HpHCHOCaOIMBacT
CBOE IIOBENEHHE K 06CTOs-
TEIBbCTBAM B DEIIEHHH MpO-
6nem

Y0B1eTBOPUTEILHO
(IoporoBbI# YPOBEHbD)

obnmamaer 6a30BBIMH OOIIMMHU
3HAHUAMH

obnamaeT OCHOBHBIMH yMe-
HHAMH, TpeOyeMbIMH s
BBIIIOJTHEHHS TIPOCTHIX 33134

TIPAMOM

paboTaer  mpu

HaOIrOIeHIH

DopMmynupoBKa NoKasaTeseit 1 KpUTEPHUEB OLCHUBAHNS JAHHON KOMIIETEHIIMY IPUBENCHA B Tabmuue 2.3.

Tabmuna 2.3 — ITokasaTeny ¥ KPUTEPUM OLEHMBAHUS KOMIIETCHIMH Ha STAax

Tlokazarenu u Kpure-
pau

3HaTh

YMmerTns

Baaperns

OTtauyHo
(BBICOKHI YPOBEHD)

noHuMaem CBSI3b MEXIy Iie-
PEXONHBIMH IIPOLECCAMH H
IIOJIyTIPOBOTHUKOBEIMH  IIPH-
6opamu;

apzymenmupyem BBIOOp Me-
TOJa aHalM3a MepexXOqHBIX
IIPOLIECCOB;

@uzuuecku apzymenmupyem
BBIOOD W ITaH pEIleHHs 3a-
AaqH,

2paguuecku unmocmpupyem
3amaqay

C80000HO mpuMmeHsiem METO-
OBl PEIICHUI  HETHUIOBBIX
3a1ay;

ymeem GU3MYECKH aHAIU3H-
pOBaTh MEPEXONHBIE IPOLEC-
CBl B MOIYNPOBOJHHKOBBIX
mpubopax ¢ UCIONL30BAHUEM
METO/a 3apsna;

yMeem MaTEMaTHYECKH OIIH-
CBIBAaTh NEPEXOMHBIE IPOLEC-
CHl B IONYIPOBOIHHUKOBEIX
Iprbopax ¢ UCHONB30BAHUEM
MeToza 3apsaa

€80600HO 81adeem pPa3HBIMH
crocobaMy  IpeACTaBIEHHUS
busudgeckoit uHpOpManUK B
rpadudeckoil 1 MaTeMaTHIe-
ckoil dopme;

cnocoben opzanuzosamv pa-
60Ty B MEXIUCIHUILTHHAPHOM
KOMaH[IE;

OemoHCcmpupyem cnocob-
HOCMb  KODPEKTHO [1aBaTh
OICHKY IIPOZIEIaHHON paGoTe

Xopouro
(0a3oBbIi ypoBeHD)

3Haem TEPEXOMHbIE IPOLEC-
CBl B IIOIYNPOBOJHHKOBEIX
mpubopax;

umeem TIPEICTaBIEHHE O Me-
TOJaX aHamu3a ITePeXOIHEIX
IIPOILIECCOB;

apzymenmupyem BBIOOD pe-
LIECHMA 3aJa%H;

cocmaeénsem TIAH PELICHUS
3amaqu

camocmosamenvHo noobupa-
em U TOTOBHUT [UIS SKCIEPH-
MeHTa Heobxoxmmoe oGopy-
JOBaHHE;

npumMeHsem MeTONBI
HH HETHIIOBBIX 331a4;
yMeem aHAIM3UPOBAThL IIEpe-
XOIHBIE HPOLECCH. B IIONY-
TIPOBOJHMKOBEIX IPHOOpax

pere-

énadeem pasHBIMH CIIOCO6a-
MH IIPEICTaBIEHUSMH HH-
bopmarum;

cnocoben opzanuzogams pa-
60Ty B MEXIUCUHILIMHAPHOMN

KOMaHJE;
cnocoben Knaccuguyupo-
6amb  IOIYIPOBOJHUKOBBIE

TIpHOOPEI U SIIEMEHTHl HHTE-
TPAIILHEIX CXEM
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Ya0B1eTBOPUTEILHO
(noporoBbIii ypoBeHb)

Oaem ONpELENEHUs OCHOB-
HBIX TIOHATUH;

pacnosnaem IepeXOHbIe
IIPOLECCH B IOJYIPOBOIHH-
KOBBIX Ipubopax;

3Haem OCHOBHEIE METOIEI
aHaIM3a IIEPEeXONHBIX IIpO-
IIECCOB;

3Haem OCHOBHBIE METOIBI
peLIeHHs] THUIOBBIX 33134 H
YMEeT HX NPHUMEHATH Ha
IpaKkTUKe

ymeem paboTaTh €O CIpa-
BOYHOM JIMTEPaTypOH;

ucnonvsyem TPHOODHI, YyKa-
3aHHBIE B OIMCAHUU J1abopa-
TOpHOM paboTsL;

YMeem  TPENCTAaBIATH
3yIbTaThl CBOCH PabOTEI

pe-

e1adeem TEPMHHOJIOTHEH B
IpeIMETHOH 00nacTu  3Ha-
HILS;

énadeem HaBBIKAMH INIPAKTHU-
geckofl paboTHI C MHOIYIpO-
BOJHHUKOBEIMH IpubopaMu
3JIEMEHTAMH  3JIEKTPOHHBIX
cxeM

2.2 Komnerennus ITK-1

IIK-1 €I0COOHOCTH CTPOMTEL NpocTedmne GU3NIeCKHe M MaTeMaTUYeCKHE MO/IeJId NPUGOPOB, CXeM, YCTPOHCTB

H YCTAaHOBOK JJIEKTPOHHKH H HAHO3JEKTPOHHMKH Pa3JIUIHOIO (l)yHKHHOHaJILHOFO Ha3HAYCHHS, a4 TAKKE

HCI0Jb30BaTh CTAHAAPTHBIC IPOrPaAaMMHBIE CPEACTBA JJIS UX KOMIBIOTEPHOIr0 MOJACIUPOBAHHS

s hopMupoBaHysa KOMIETEHIMH HEOOXOIMMO OCYINECTBUTE psx 3Tanos. Comepkanue 3Tamnos GhopMu-
POBaHHUA KOMIICTEHIMHM, BUIBI 3aHATHI 1 HCIIONb3yEMbIE CPEICTBA OLCHUBAHNS MIPEACTaBICHE! B TabmmIe 2.4.
Tabmuna 2.4 — Otans! GOpMHUPOBaHHI KOMIETEHIMH H UCIIOIB3YEMBIE CPECTBA OLICHHBAHHS

OEHCTBHA M OCHOBHBIE TEXHH-
9EeCKHE XapaKTEPHUCTHKH OC-
HOBHBIX KJIaCCOB IIOJIYIIPOBOJ-
HHKOBEBIX TIPHOOPOB

OIPENENATh IapaMeTpsl TBEP-
JOTENBHBIX IPHOOPOB

Cocras 3HaTh YMmersb Buaners
Coaepxxanue 3Haem OKBHUBAJICHTHBIC CXEMBI | ymeem TIPOM3BOMUTH pacdeT | enadeem HaBBIKAMH IIpakTHYe-
3TanoB npu6opoB, METOABI ONpefele- | MapaMeTpOB OCHOBHBIX KiIac- | CKoif paboTel ¢ IIOJTyTIPOBOJ-
HMd M pacdeTa IIapaMeTpoB | COB IIOJYIPOBOJHUKOBEIX | HUKOBBIMH IpHOOpaMH M 3Jje-
SKBUBAJIEHTHEIX CXEM; npubopoB; MEHTaMH 3JEKTPOHHEIX CXEM
3Ha@em YCTPOMCTBO, NPUHLHUN | ymeem 9KCIIEPUMEHTAILHO

Buap! 3anarui

Jlexruu;
IpakTHYeCcKHe 3aHiTHS;
I'pynnoBsle KOHCYNBTAIMH

IIpaxTHYecKue 3aHATHS;
JIaboparopHble paboTsr;
WnnuBunyansHOe 3aqanHue;
KypcoBoii npoexr;
CamocrosTensHas paboTa

JlabopartopHsie paboTsr;
KypcoBo# npoekt

Kypcopoii npoexr (3amura);
Jlabopatopras paGora (3amu-
Ta);

Ox3ameH

IIOJHEHHUE, 0OPMIICHHE)

Hcnonn3yemele Omnpoc Ha nexuumy; IpakTugeckoe 3amamme (Bbl- | Kypcooit mpoekt (3ammura);
cpeacrsa oueHu- | Ilpaktuyeckoe 3amaHue (3aIy- | IIOXHEHHE, 0GOPMIICHHE); Jla6oparopras pabora (3amm-
BaHUS Ta); VenusunyansHoe 3aJjaHue | Ta);
Tecr; (emmonHEHHUE, 0DOPMIIEHHE); Ox3aMeH
KonrponsHas pabora; KypcoBoit mpoekr (Beimomse-
VnnuBunyansHoe 3aJaHue | Hue, 0popMIIEHHE);
(zaumra); JlabopatopHass pabora (BBI-

Obmue XapakTepUCTHKH MOKa3aTeneH u KPUTEPHEB OLCHUBAHMS KOMIIETEHIIMU HA BCEX ITAlax IpUBE/e-
HbI B Tabmue 2.2 s . 2.1.

DopMyIIHpOBKa [I0Ka3aTeNelf i KPHTEPHEB OLEHUBAHNS JAHHON KOMIICTEHIIIH [IPUBEAEHa B TabmuIe 2.5.
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Tabmuma 2.5 — Ioka3aTeny ¥ KpUTEPHH OLICHUBAHHN KOMIICTEHIIMH Ha JTallax

ITokasaTenu U KpUTe-
puu

3HaTh

YMmerh

Baagers

Ot1nu4Ho
(BBICOKMH YpOBEHb)

noHuMaem CBA3b MEXHTY Ia-
paMeTpaMH M XapaKTepHCTH-
KaMH KBUBAICHTHBIX CXEM;
apzymeHmupyem BBIOOp Me-
TOJa pacyeTa OCHOBHBIX IIa-
PaMeTpoB  3KBUBAICHTHBIX
cXeM;

Qusuvecku apzymenmupyem
BBIOOp M IUIaH DEIUEHHS 3a-
Jaqu;

epaguuecku unmocmpupyem
3agagy

Cc80600HO npumeHsem MEeTOo-
OBl pemeHHd HEeTHIOBEIX
3anad;

yMeem MaTeMaTHIEeCKH OIH-
CBHIBATH CBS3b MEXIY Iapa-
METpaMK SKBHBAJICHTHBIX
CXeM  IONYIPOBOTHHUKOBEIX
pubopoB;

ymeem  gvlbupamv  METOQ
pacdeTa OCHOBHBIX IlapamerT-

POB 3KBUBAICHTHBIX CXEM
HOJIyIPOBOJHHKOBBIX  IIPH-
oopos

¢c80600HO 6n1a0eem pasHBIMU
cnocobaMH  TIpeCTaBICHHUI
¢busuyeckoil MHGOpPMaIMU B
rpaduyeckoit ¥ MaTeMaTHIe-
cko opme;

cnocober opaanuzoeams pa-
00Ty B MEXIUCIHUILTHHAPHOH
KOMaHIIE;

Oemoncmpupyem cnocob-
HOCmb  KOPPEKTHO [aBaTh
OLICHKY NPOAENaHHON paboTe

Xopouio
(6a30BBIii ypoBeHb)

pacnosnaem SKBUBAJICHTHEBIE
CXEMBI IONYNPOBOIHUKOBBIX
IpHOOpOE;

3Haem TIPMHUMI JeHCTBHA
OCHOBHBIX KIIACCOB HOJIYIIPO-
BOJHUKOBBIX HIPHOOPOB U
OCHOBHBIE TEXHWYECKHE Xa-
PaKTepHCTHKY;

onpedensem METOMBI pacyeTa
IIapaMETPOB SKBHBAICHTHBIX
cxeM;

cocmaensem TNaH PEHICHUA
3ama4u

camocmoamenvHo noobupa-
em W TOTOBHT I 3KCHEpH-
MeHTa Heobxomumoe o6opy-
JIOBaHUE;

npumersem METOObL
HMA HETHIIOBBIX 3a1ad;
Yymeem paccyumosleams OC-
HOBHBIC IIapaMeTphl IOINy-
IIPOBOIHUKOBEIX MPUOGOPOB U
SKBHUBAICHTHBIX CXEM 3aMe-
IICHHUA

permte-

énadeem PazHBIMH CIOcoba-
MH NpEICTaBICHHIMH HH-
dopmaruu;

cnocoben opzanuzogamy pa-
60Ty B MEXIUCIUILUTHHAPHOK
KOMaHIE;

cnocoben xraccuguyupo-
éamb  TOIYHIPOBOIHHUKOBEIE
IpHOOPBI U BIIEMEHTHl HHTE-
TPaNBHEIX CXEM

YI0B1€TBOPHTEIBLHO
(IOporoBLIi YpOBEHD)

Oaem OIpPENENCHHS OCHOB-
HBIX TIOHATHI;

pacnosHaem SKBUBATCHTHBIE
CXEMBI IOIYIPOBOIHHKOBEIX
mpubopoB;

3Haem TIDHHIMI JOeHCTBUA
OCHOBHEBIX KJIaCCOB IIOJIYIIPO-
BOJHHKOBBIX IPHOOPOB

ymeem paboTaTh cO crpa-
BOYHOM IUTEpaTypoi;

ucnonv3yem TpUOOPHL, YKa-
3aHHBIC B OIIMCaHHHU JaGopa-
TOPHOH paboTEI;

YMeem  TPENCTABILTH
3yIbTaThl CBOSH paboThI

pe-

énadeem TEPMHHONOTHEH B
IpeIMETHOH obNacTH 3Ha-
HUS;

6nadeem HaBBIKAMH IIPAKTH-
9eCKoH paboThl ¢ HOIympo-
BOJHHMKOBEIMH IIpHOOpaMHU H
SMEMEHTaMH  SJEKTPOHHBIX
cxeM

2.3 Komnerennus I[ICK-1

IICK-1

CHOCOOHOCTEL BJANETH COBPEMEHHBLIMH MeETOJaMHM pacdeTra U IIPOEKTHPOBAHUEM M3 IH i MHKPO3JIEeK-

TPOHHUKH H TBCPIIOTeﬂbHOﬁ 3JI€KTPOHHUKH, CIOCOOHOCTE K BOCHHPUATHIO, pa3pa60TKn H Kpm‘nqecxoﬁ

OLEHKHU HOBBIX CIOCOD MX TNPOEKTHPOBAHUS

Jnst popMUPOBAHKSA KOMIIETEHITHM HEOGXOIMMO OCYIECTBUTE DSl 3TamoB. Coep:KaHHe ITATIOB ¢bopmu-
POBAHNs KOMIICTEHIIUH, BUIBI 3aHATHI U UCIIONb3yeMbIe CPELICTBA OLIEHUBAHNS IIPEICTABICHE! B Ta0mue 2.6.

Tabauua 2.6 — Stansl HOpMUPOBaHYsL KOMIETEHIHH U HCHIONb3yeMbIE CPEICTBA OIIEHUBAHMS

MUKDO3JIEKTPOHHKH M TBEPHO-
TEIBHOH 3JEKTPOHUKH M METO-
LBl ONpPENENeHHs NapaMeTpoB
Mozenen

AN pElIeHMA [OCTaBICHHOH
3a1a9d C MaKCHMAalbHBEIM HC-
MIOJIb30BAaHUEM BO3MOXKHOCTEH
npubopoB, obecmeuwB Ipu
9TOM BBICOKYIO HaJeXXHOCTb
cXeM

CocraB 3HaThL YMerh Baagers
Conep:xanne 3naem (QyHKIMOHAIBHEIE BNEK- | ymeem IpaBUIBHO BEIOMpATh | 6radeem HABBIKAMH MPAKTHHIE-
3Tanos TPHYCCKHE MOJIENH NPUOOPOB | 3JIEMEHTHI 3JEKTPOHHOM CXEMBI | CKOi paboTEl C MOIYIIPOBOI-

HHKOBBEIMH HpH60paMH Hu 3J1c-
MEHTaMH JJIEKTPOHHEBIX CXEM
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Buael 3aHgaTHii

Jlexumu;
IIpakTHIeCKHe 3aHsTHS,
I'pynmnoBsie KOHCYIBTAIHH

IMpaxTHyecKue 3aHATHA;
JlabopaTopHEIe paboTSL;
WsnuBHuayansHOE 3aaHHe;
KypcoBoit mpoekr;
CamocTosrensHast paboTa

JlabopaTopHsIe pabOTEI;
Kypcosoii mpoekt

Hcnoap3yembie
CpeIcTBa OLEeHH-
BaHHA

Onpoc Ha JIeKuuy;
IlpakTraeckoe 3amaHue (3amu-
Ta);

Tecr;

Konrponsras pabora;
HWunusunyansuoe
(3amura);

Kypcopoii mpoekT (3amura);
JlabopaTopHas paboTa (3amu-
Ta);

Ox3ameH

3aaHuc

IIpakTuueckoe 3amanue (BHI-
IIOHEHHUE, 0OopMIICHNE);
Wnnusunyansaoe 3a/laHue
(pImONTHEHHE, OQOPMIIEHHE);
Kypcoroii mpoekT (BbImosHe-
HHe, 0QOpMIIEHHE);
Jlaboparopuast pabota
MOJHEHHE, 0POPMIICHHE)

(BBI-

KypcoBoii npoekT (3arura);
JlabopaTopHas paboTa (3amu-
Ta);

Ok3ameH

OO6mme XapaKTePUCTHKY MOKa3aTeNell i KPUTEPUEB OLIEHUBAHIS KOMIIETCHIMH Ha BCEX 3TANaxX npuBee-
HBI B Tabmmre 2.2 B 1. 2.1.
D@opMyIHpOBKa IOKa3aTeNei i KPUTEPHEB OIlEHHBAHMA JAHHOH KOMIIETEHIHH npuBeneHa B Tabmuie 2.7.

Tabnuma 2.7 — IToxasaTesy U KDUTEPUH ONIEHHBAHM KOMIICTEHIIMH Ha 3TATax

Ilokazaresnn u Kpure-
puu

3HarTs

VYmern

Buaagers

OTtangno
(BBICOKHI YPOBEHD)

nOHUMaem Pa3HULy MEXIY
GYHKIIMOHATBEHEIMA K 3NIEK-

TPUYECKMMH MOZEIISIMH IIpH-
0OpOB MHKPO3IEKTPOHHMKH H
TBEPAOTENBHON  BIICKTPOHHU-
KH;

apzymenmupyem BHIOOp Me-
TOAa ONpENeNeHnsd IapameT-
POB  (QYHKIMOHAIBHBEIX U
9NEKTPHUIECKUX MOJIENICH;
Qusuuecku apzymenmupyem
BEIOOp M ITAH pEIleHHs II0

ONpEeNeIeHHus  IapaMeTpOB
MOJIENEH;

epagpusecku unnrocmpupyem
OCHOBHEIE 3aBHCHUMOCTH

GYHEKUMOHATBHEIX M DIEK-
TPHUIECKUX MOoJesIeH

€60600HO npumeHsem METO-
OBl  DPEIIeHWSI HETHUIIOBLIX
3agay;

yMeem MaTEMaTHIECKH OITH-
CHIBATE CBSA3h MEXIYy Iapa-
METPaMH 3JIEKTPOHHOM CXe-
MEL

ymeem 3bz5upamb METOI
pacyeTa OCHOBHBIX IIapaMeT-
POB  3IEKTPOHHOM CXEMEI,

obecrieynBas P 3TOM BEI-
COKYI0 HaJIeKHOCTb SJICKTPH-
YECKUX CXEM

C60600HO 6nadeem Pa3HBIMH
crocobaMu  IIpe/CTaBIeHHS
dmsmaeckoit uHbOpMaIH B
rpadmdeckoil 1 MaTeMaTHYe-
CKOH (opme;

cnocoben opzanuzoéams pa-
60Ty B MEXIMCUHILTHHAPHOM
KOMaHII€;

OeMoHCmpupyem cnocob-
HOCMb KOPPEKTHO [aBaTh
OLIEHKY MPOZEIaHHON paGoTe

Xopomo
(0a30BbIif ypoBEHE)

pacnosnaem QYHKIUOHAIL-
HBIE ¥ JIEKTPHIECKHE MOJE-
I TIpUOOPOB  MHKDOIJIEK-
TPOHHMKM ¥ TBEpAOTEIHHOM
SIIEKTPOHHMKY;

3H@em TIPUHLUN JeHACTBHUA
OGYHKIMOHANBEHEIX M SJIeK-
TPUYECKHX Mogenedl mpubo-
POB;

onpedensem METOIbI pacdyeTa
apaMeTpoB  (QYHKIIHOHAIb-
HBIX U 3NEKTPHIECKUX MOJE-
JIei;

cocmasnsem IIaH PpEUICHUS
3a1auu

camocmosmensHo  noobupa-
€m W TOTOBMT JUIA 3KCIEPH-
MeHTa HeobxomuMoe o6opy-
NOBaHUE;

npuMeHsem METOIbI
HH HETHIIOBBIX 3a/1ay;
yMeem paccyumwiéame OC-
HOBHBIE IApaMeTphl  3JIEK-
TPOHHEBIX CXeM, obecreunBas
IIDH STOM BBICOKYIO HaIExX-
HOCTB CXeM

perue-

61a0eem PasHBEIMH CIIOCOOa-
MU @pENCTaBICHUSIMH HH-
bopmanuy;

chocoben opzanuzosame pa-
60Ty B MEXIUCLUILUTMHAPHOM

KOMaH/e;
cnocoben Knaccuguyupo-
6amb  IOIYIPOBOIHUKOBEIE

TIpHOOPEI U SIIEMEHTHI HHTE-
TpallbHEIX CXEM

YioBnergopureasHo
(TMOpOroBLIii ypoBeHs)

Oaem ONpeNENeHns OCHOB-
HBIX IIOHSTHI;

ymeem paboTaTh CcO CIpa-
BOYHOM JIUTEPaTYpOiL;

énadeem TEPMUHOJOTHEH B
IpeaMEeTHOR obnacTm  3Ha-
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pacnostaem  QYHKIHOHAIb-
HBIE H DIEKTPHYECKHE MOIe-
I IpHOOPOB;

3Ha@em TIDHHIMI IOEHCTBHA
GYHKIHMOHATBHEIX ¥ DJIEK-

ucnons3yem NPUOOPHL, yKa-
3aHHBIC B OIHCaHHH Jabopa-
TOPHO# paboTEI;

ymeem  TPENCTaBIATH pe-
3yIBTaTHl CBOEH paboOTEI

HHS;
énadeem HaBBIKAMH IIPaKTH-
9eckoll paboTEl ¢ mOIympo-
BOJHHUKOBBIMH IIpHOOpaMH H
3JIEMEHTaMH  JJIEKTPOHHBIX

TPUHYECKHX Mozeneit mpubo- cxeM

poB

3. TUIIOBBIE KOHTPOJIBHBIE 3AJIAHUA

Jlnst peanu3am iy BEIIENepeUCIeHHBIX 331a9 00y IeHNIS HCIOMB3YIOTCS CIIEMYIONIHE MATEPHATEL:

— THUIOBBIE KOHTPOJIBHEIE 3aIaHM MM MHbIE MaTe€pHasbl, HEOOXOAUMSBIE IS OLICHKW 3HAHHMI, yMEHUI,
HaBBIKOB, XapaKTEPH3YIOWHMX ITalbl (HOPMHUPOBAHHMA KOMIIETCHLHI B NPOLECCE OCBOEHHS 06Pa30BATETBHON
IpOrpamMmebl, B COCTaBE: TECTBI, KOHTPOJIbHBIE PabOTEI, HHAUBHIYAIbHbIE 3aaHus, IPAKTHIECKHE 3a1aHMs, JTa-
GopartopHsie paboTEI, CAMOCTOsTENbHAS pab0Ta, KypCOBO# POEKT, SK3aMeH.

3.1 TecToBble 3amanus

1. KOHTaKTBl METaNmI-NoMynpoBOAHKK. BEIIPAMISIONHE U OMHYECKHE HEPEXOIbl HA KOHTAKTE
MeTaJljIa C IOJYIPOBOIHHKOM

2. DNeKTPOHHO-IBIPOYHbIE TEPEXOIBI

3. bUnOIAPHBIN TPaH3UCTOP

3.2 KoHTpoJbHBIE PAGOTHI

1. Pacuer napamerpos momympoBojHuKa. Pacuer mapamerpos 3JIEKTPOHHO-ABIPOYHOr0 MEPEXO0-
nma. Huoxn IloTTkm

2. Pacyer napaMeTpoB GUIIOISIPHEIX TPAH3HCTOPOB

3.3 MapuBUAyaNbHLIE 3a0aHUS

1. Pacuet mapamerpos auonos IloTTku.

2. PacueTr noynpoBOJHUKOBEIX JHOIOB.

3. PacyeT mapameTpoB GHIIOISIPHEIX TPAH3UCTOPOB.
4. PacyeT mapaMeTpOB I0JEBLIX TPAH3HCTOPOB.

3.4 JlaGopaTopHEbie paGoThI

1. MccnenoBanue BONMBT-aMIIEPHO# XapaKTePHCTHKY P-N IEPEXOLA.

2. HcenenoBanue BOBT-eMKOCTHBIX XapPaKTEPHCTHK MOTYIPOBOXHUKOBOTO IHO/IA.

3. Msyuenue nepexomHbIX IPOLECCOB B MOMYIIPOBOIHIKOBOM JHO/IE.

4. Hccnenosanme CTaTHYECKUX XapaKTEPUCTHK GUITOIIPHOTO TPaH3UCTOpA.

5. Onpenenenue mapamMeTpoB GHIIOIAPHOTO TpaH3KUCTOpA.

6. Hccnenosanue XapakTepHCTHK NIOJEBOTO TPAH3UCTOPA C YIPABJIAIOIUM P-N IEPEXOI0M.

3.5 TempbI 1151 CAMOCTOSATENLHOM PaGoTHI

1. ®uzmaeckue OCHOBEI TBEPAOTENBHON 3MEKTPOHIKH.

2. KonTakT MeTaiu-noaynposoasuk. JIuox IloTTkw.

3. DIIeKTPOHHO-IBIPOYHELA IIEPEX O,

4. ITomyIIpOBOJHUKOBEIE TUOMEL.

5. BunonspHsie TpaH3UCTOPEL.

6. IloneBrle TPaH3UCTOPEL.

7. THpPHUCTOPEI.

8. I10/yIpOBOIHUKOBEIE JaTYUKH, CEHCOPHBIE YCTPOICTBA H peobpasoBaTenu

3.6 TeMbI KypCOBBIX IPOEKTOB
1. Pacyer M/ITI-TpanH3ucTOpa ¢ HHAYIMPOBAHHEIM KAHATIOM.
2. Pac4eT IoJIeBOro TpaH3ucTopa.
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3. Pacuet nudQy3noHHO-CIIaBHOTO P-N-p TPAH3UCTOPA CPEAHENR MOIIHOCTH.
4. Pacuert npelioBOro TpaH3UCTOPA.

5. PacueT anHTaKCHABHO-IUIAaHAPHOTO TPAH3KUCTOPA.

6. Pacyer GHIIOISPHOrO TPaH3UCTODA.

7. Pacuer muddy3MOHHOTO TPaH3UCTOPA.

8. PacueT HHTErpabHOro JUO/IA.

9. Pacuer crabmmutpona.

10. Pacuer unTerpansuoro auoaa Ilorrxku.

3.7 Ox3aMeHAIOHHbIE BOMPOCHI

1. ®yHnameHTanbHas CHCTEMA yPAaBHEHHH TBEPAOTENBHOM SEKTPOHHKH.

2. CobcTBeHHBIE, TPUMECHBIE ¥ KOMIICHCUPOBAHHBIE TIOTYIIPOBOIHHUKH.

3. I'enepanms 1 pekOMOUHAIMA HOCUTENEH B HOTyIPOBOIHHKAX.

4. KOHTaKT METaUI-IOXYIPOBOJHHK.

5. duox IloTTkM.

6. OMHYECKHE KOHTAKTEL

7. MexaHu3sm 06pa3oBaHus dIE€KTPOHHO-ABIPOYHOTO mepexona (DJIIT).

8. KoHTakTHAs pasHOCTS IIOTEHIANOB, €€ 3aBHCHMMOCTS OT KOHIEHTPAITHH JIETHPYIOICH IIpUMe-
CH, TEMIIEPATYPhl U IIUPHUHEI 3aIIPEICHHOMN 30HEL

9. Onepretnyeckue nuarpamMmbl SJIIT Ipy npsSMOM B OGPATHOM CMEIICHHUSX.

10. TToToku HOCHTENEH 3aPSAOB ¥ IPUHIMI BEIIPAMICHHA Toka DJIIL.

11. Mertonst momygenns DI cruiasnenue, 1uddy3ns, HOHHOE JIETHPOBAHME, SITUTAKCHSL.

12. IloHATHE IJIABHOTO U PE3KOro, CHMMETPHYHOIO U HecummeTpuaHoro JMII, Toueuynrle u
miockoctHbIe DJIIT.

13. Knaccudukauus auomos.

14. BeIIpsAMUTETbHBIE U0

15. Bapuxamnsr.

16. CtabunutpoH.

17. TyHHENbHBIH OO,

18. ®orommon.

19. Ceeronuon.

20. bunomsiprsti Tparsuctop (BT): onpenenenue, cXeMEl BKIIOYEHHAS, PEXUMEI pabOTEL.

21. NpetidoBrlit u 6e3npetidonrrii BT.

22. Cxema nnotokoB Hocureneil B BT.

23. Buytpennue napamerpst BT: vy, all, a*.

24. Buemnue napamerpsi BT: a, B.

25. Cratuyeckue xapakrepuctiuku BT.

26. Ycunurensusle cBoiicta BT.

27. Yacrorusle napamerpsl BT.

28. OxBuBaeHTHAs cxeMa BT.

29. BT xax wersipexnomocHuk. Cucrema y, z, h — 1apaMeTpOB.

30. Mounnsie BT.

31. JlaBurnsnit BT.

32. OnHONEPEXOqHBIH TPAH3HUCTOP.

33. MHKeKIMOHHbIN TPaH3UCTOP.

34. Ulymer B BT.

35. Mogens D6epca—Moimna.

36. Knaccudukanus u mapkuposka BT.

37. Ionessre Tparsucropst (I1T): onpenencHye, BHIEL

38. IIT ¢ ynpaBifromumM nepexosoMm u 6apsepom IloTTky.

39. IIT ¢ MEAYIMPOBAaHHEIM M BCTPOSHHBIM KAHAIIOM.

40. Kommemenrapras napa. Iapamerpsr IIT. JlocTonEcTBa 1 HEJIOCTaTKH.
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41. BepTHKAIBHELH MJIII-Tparsucrop.

42. ITTIIL.

44. TEpHCTOPEL: OUpeNeNeHHne, BAEL.

45. Tpusnun qefCTBUS THOIHOTO THPHCTOPA.

46. TpHOHEIA THPHCTOD.

47. CHMMeTpUYHELH THPHCTOP.

48. ITonynpOBOHUKOBEIE JATUHKHY, npeobpasoBaTeny.

49. MeTons! U30IAIHH.

50. MBOrO3MUTTEPHEIH 1 MHOTOKOJIIIEKTOpHEIA BT,

51. BepTUKaNbHbIN B FOPH30HTAILHEL TPaH3UCTOP.

4. METOJTAYECKHE MATEPHAJIBI

Hos obecnievenns nporecca oGydenus u PCIICHHS 321124 00YYCHHS HCHIONB3YIOTCS CIIEAYIOMUE
MaTepHab:

4.1 OcnoBHas IATEpaTypa

1. Cmupuos FO.A., Cokonos C.B., Turos E.B. ®usnueckie 0CHOBEI 9JIEKTPOHUKHU. — Y4eOHoe
nocobue. —  CII6.: Jlams, 2013. - 560 c. -  [s;exTpoHHLLH pecypc]. -
http ://e.lanbook.com/books/element.php ?pll_id=5856

4.2 lononuuTenbHasn JMTeparypa

1. Tposn ILE. Teepmorensuas SNICKTPOHUKA. — YuebHOe mocobue. — Tomck: TYCVYP, 2006. -
321 c. (48)

2. T'aman 3.11. ®msuka TIOTYIPOBOIHUKOBEIX IPUOOPOB: VuebHoe mocobue. — Tomck: Hzn-o
HTJL 2000. — 426 c. (45)

3. Buxymur .M., Cratdees B.1. ®usuxa IIOIyNpPOBOSJHUKOBEIX IIpHbopoB. — M.: Cos. pazwo,
1990. - 264 c. (21)

4. Kpyraxosa M.T"., Yaprixos H.A., IOmun B.B. Ilonynposoamakosse OpHOOPEL ¥ OCHOBEI HX
HPOCKTHPOBaHKs. — M.: Paywio u cBsass, 1983. — 352 c. (6)

5. ITaceiaxop B.B., Yupxun JLK. IMomynposogaukoBsie npu0oper: Vuebuux ans By30s. — CII6.:
Jlans, 2006. — 480 c. (98)

6. 'ypros B.A. Teepmorensuas SIIEKTPOHHMKA: Y4yeOHOe mocobue. — M.: Texnocdepa, 2005. —
408 c. (88)

7. TBepmoTeNbHAs SMEKTPOHHKA: y4ebHoe mocobue mus Byzos / 9. H. Boponxos [u mp.]. — M.
Axanemus, 2009. - 317 c. (4)

4.3 Y4ye0Ho-MeTOqMIECKHE TOCOBHS 1 IporpaMMHoe odecredyeHune

1. Tposa ILE. TrepmoTensHas SIEKTPOHUKA. Y4eOHO-METOAMIECKOE TT0COBHeE 110 ayTUTOPHEIM
TIPAKTHYECKUM 3aHATHAM U CAMOCTOSTENBHOM paboTe. — TOMCK: TYCVP, 2007. - 76 c. (49)

2. XKuramsckuit A.A. Teepnoremsras snexTponuxa: Meromuyeckue ykasanms mo BBIIONHEHHIO
1abopaTopHsIX pabot. — Tomck: TYCVYP, 2007. - 59 c. (29)

3. TposH ILE. Muxposnextporuka: Meromuaeckne YKa3aHHA IO KYPCOBOMY IPOEKTHPOBAHHIO
AL CTYNEHTOB crneruanmsHocT 200100 "MEKpPO3IEKTPOHHKA H TBEPIOTENNbHASA 3JIEKTPOHUKA" mIH-
CTaHUMOHHOH U NHEBHOMH hopm 06yuerus. — Tomck: TYCVP, 2003. - 36 c. (41)
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