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1. Heau v 3a1a4m M CHUTLIAHBI

1.1. Heau TUCHUNIHHBI
dbopMHUpOBaHWE HABBHIKOB TPOCKTHPOBAHUS KIFOUEBBIX H  aHAJIOTOBO-IU(POBBIX  y3JIOB
AIIEKTPOHHOM ammaparypbl Ha 0a3e JAUCKPETHBIX JJIEMEHTOB, MUKPOCXEM, OMEPAMOHHBIX YCHUIHTENCH,
JIOTUYECKHUX JIEMEHTOB

1.2. 3agaum Q¥ CUMILTHHBI
— UW3ydeHUe padOThl INCKTPOHHBIX KIOUEH B JUCKPETHOM W WHTETPAILHOM HCIIOIHEHUH,
MYJIBTUBHOPATOPOB, TEHEPATOPOB HMITYJIBCOB CIEIUATBHON (OPMBI, ITU(POAHATOTOBBIX W aHAJIOTO-
u(poBBIX Mpeodpa3oBarTesci;
—  TpuoOpeTeHNe HABBIKOB aHAN3a U pacueTa XapaKTEPUCTHK IMEKTPUICCKUX IETICH;
—  WCCIIE[IOBAaHWE NPOCTEHIMX (PUINYECKUX M MATEeMATUYECKUX MOJEJIeH MpUOOpOB, CXeM,
YCTPOMCTB M YCTAHOBOK AJIEKTPOHHUKH M HAHOJIEKTPOHUKH PA3THYHOTO (DYHKIIMOHATHFHOTO HA3HAYCHHSI.

2. Mecro qmucuuiuiaiabl B cTpykrype OITOII
Hucnunnuna «Cxemorexuukay (b1.B.O1.10) orHocuTes k 610Ky 1 (BapuaTtuBHas 4acThb).
[IpenmiecTByroUMMH ~ JUCHMILIUHAMY,  (OPMHUPYIOIIMMU  Ha4dallbHbIE  3HAHUA, SBISAIOTCA
CJeIyIOUIUe AUCIUTUTMHBL: MUKPO3IEKTPOHHUKA, DIEKTPOTEXHUKA.
[TocneayromuMu TUCHUIUIMHAMU SIBISIOTCS: 3allluTa BBIMYCKHOW KBaTU(HUKAIIMOHHOW pPaboTHI,
BKJIFOYAs MIOATOTOBKY K MPOIEAYPE 3aLIUTHI U MPOLIEYPY 3aUUThl, MUKPOCXEMOTEXHUKA.

3. TpeOoBanus K pe3yJibTaTaM OCBOCHUS AUCHHILINHBI

[Tponiecc n3yueHus: AUCIUTIIMHBI HAIPABJICH Ha (DOPMUPOBAHUE CIICAYIOIIUX KOMIICTCHITHIA:

— OIIK-3 cnocoOGHOCTBIO pelarh 3aJadyd aHalk3a M pacdyeTa XapaKTePUCTUK SJICKTPUUYCCKUX
LIeTIeH;

— TIK-1 cnocoOGHOCTBIO TPOBOIUTH (DU3MKO-MAaTeMaTHUYECKOE MOJCITHPOBAHUE HMCCIEAYEMBIX
MPOIIECCOB HAHOTEXHOJOTUU U OOBEKTOB HAHO- M MHUKPOCHCTEMHOM TEXHHUKU C HCIOJIb30BAHHEM
COBPEMEHHBIX KOMITbIOTEPHBIX TEXHOJIOTHI;

B pesynbrare nzydenusi AMCHUILUIMHBI CTYIEHT JOJIKEH:

— 3HATh DJKBUBAJICHTHBIC CXEMBI AaKTHUBHBIX JJIEMEHTOB, METOAbLI aHajiu3a 4YacTOTHBIX H
MEPEXOJIHBIX XAPAaKTEPUCTUK; MPUHLMIBI JACHCTBUS M METOABl pacyeTa YCUIIUTENEH, IeHEepaToOpoOB,
CTAOWIM3aTOPOB W MpeoOpazoBareieil 3MEeKTPUUECKUX CHUTHAJIOB; 3JEMEHTHYIO 0a3zy aHajJoroBOM H
u(poBON TEXHUKU, MPUHILHUIBI JEHCTBUS M METOIbl pacueTa JIE€MEHTOB aHAJOTOBBIX U IUGPOBBIX
WHTETPAIBHBIX CXEM.

— yMeThb IPOBOJAUTH aHAIM3 LENEW MPU MOCTOSHHBIX M CHUHYCOMJAIbHBIX BO3JIECUCTBUSX, a
TaKke MPU BO3JIEHCTBUU CUTHAJIOB MPOHU3BOJIBHON (DOPMBI, UMIYIbCHBIX CHUTHAJIOB; aHAJIM3UPOBAThH
BO3JICMCTBHSl CHUTHAJIOB HA JIMHEWHBIE M HE JIMHEHHBIE LENH, NPOU3BOAUTH PACUET YCUIIUTEIIEH,
TeHepaTopoB, CTa0MIM3aTOPOB M IMpeoOpa3oBaTenell JIEKTPUUECKUX CHUTHAJIOB; OCYIIECTBISTH BBHIOOD
JJIEMEHTHOM 0a3bl aHAJOTOBBIX M IU(POBBIX HMHTETPATBHBIX CXEM; CHHTE3MPOBaTh AaHAJIOTOBBIE U
nu(ppoBbIe yCTPOWCTBA HAa OCHOBE JaHHBIX 00 WX (YHKIMOHATHHOM Ha3HAUEHUH, DIEKTPHUECKHX
rapameTpax U yCJIOBHSIX dKCIUTyaTalliH.

—  BJIaJeTh METOJaMHU aHaJM3a NEPEXOAHBIX MPOLECCOB B JIMHEMHBIX W HEJIMHEUHBIX LEIsX;
CTaHJAPTHBIMU IPOrPAMMHBIMU CPEICTBAMH KOMIIBIOTEPHOTO MOJEIMPOBAHUS 3JIEKTPUUYECKUX LIEeTeH;
TEXHUKOUW TMarHOCTUKU JIICKTPOHHBIX CXEM.

4. O0beM JMCHHMILIMHBI M BUABI Y4e0HOM padoThI
OO6m1ast TpyI0eMKOCTh TUCIUTIUTMHBI COCTaBIsAeT 4.0 3a4eTHBIX €AMHUIIBI U TIpEeICTaBlIeHa B Ta0nwuie 4.1.
Tabnuna 4.1 — TpymoeMKOCTb TUCITUTLTAHBI

Bunbt yueOHOI nesTenbHOCTH Bcero gacos CemecTpsl

6 cemecTp
AynuTOopHBIE 3aHATHS (BCETO) 68 68
Jlexiuu 34 34
[IpakTuveckue 3aHATUS 18 18
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JlaGopatopHbie 3aHATHS 16 16
U3 nux 6 unmepaxmugnou ghopme 12 12
CamocrositenpHas pabota (Bcero) 40 40
Ogpopmaenue omyemos no 1a60pamopHvim pabomam 8 8

Ilpopabomka nexyuonno2o mamepuana 14 14
Tloocomoska k npakmuueckum 3aHAMUAM, CEMUHAPAM 18 18
Bcero (6e3 sx3amena) 108 108
IToaroroBka u cada sK3aMeHa 36 36
OO6mias Tpy10€MKOCTh Yac 144 144
3auetnsie Eqununel TpynoemkocTu 4.0 4.0

5. Conep:xanue TUCHMILIHHBI

5.1. Pa3nenanl AMCHUILINHBI 1 BUABI 3aHATHH
Paznenpl AMCIUTIIIMHBI M BUJIBI 3aHSATUI MPUBEACHBI B Tabnwmie 5.1.
Tabmuna 5.1 — Pasgensl IUCHUIUIMHEBL U BUIBI 3aHATUNA

[Ipakr Bcero
Camoc
nuyecku Jlabopa yacoB = Dopmupyemsl
Jlexun TOSITEN
No HazBanus pa3nenoB IUCHUTLTAHBI " e TOpHBIE o (6e3 e
3aHATH PabOThI 9K3aMe KOMIETEHILUH
pabora
P Ha)
1 ITapameTpsl U XapaKTEPUCTHKU 2 0 0 1 3 OIIK-3, [1K-1
UMITYJIbCHBIX CUTHAJIOB
2 RCwu LR nenu B UMITYIbCHBIX 2 0 4 3 9 OIIK-3, [1K-1
YCTPOMCTBAX
3 KiroueBsie ycTpolicTsa, 4 2 4 5 15  OIIK-3, TIK-1
Pa3sHOBUJHOCTH KJIIOUEH, IEPEXO/IHbIE
MPOIIECCHI B KITIOUEBBIX YCTPOMCTBAX
4 OcHOBHBIE TapaMeTphl UPPOBBIX 2 0 0 1 3 OIIK-3, TIK-1
MHTETPAJIBHBIX CXEM U UX
CXEMOTEXHHKA
5 Tpurrep lImuara u RS-tpurrep na 4 2 4 5 15  OIIK-3, IIK-1
JMCKPETHBIX JIEMEHTAaX; BApPHAHTHI
CXEM YTIpaBJICHUS
6 3aropMoXXeHHBIE U aBTOKOJIeOaTeIbHbIE 2 0 0 1 3 OIIK-3, TIK-1
MYJIBTUBUOPATOPHI
7 MynbTUBUOpATOPHI C 2 2 0 3 7 OIIK-3, [1K-1
TpaHc(hHOpMaTOPHOH CBSI3bIO M OIOKHHT
TeHEPaTOPhI
8 HHrerpanbHblii Taiimep U ero 2 0 0 1 3 OIIK-3, TIK-1
pUMEHEeHHE
9  VYcrpoiicTBa Ha MOTYIPOBOAHUKOBBIX 2 2 0 3 7 OIIK-3, TIK-1
npubopax ¢ S u N xapakTepucTuKamMu
10 Teneparopsl JIMHEIHO HapacTaIOLIETO 2 2 4 5 13 OIIK-3, IIK-1
HaIpsHKEHUS
11 Teneparopsl JIMHEIHO MaJaIOIIETO 2 2 0 3 7 OIIK-3, TIK-1
HaIpsHKEHUS
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12 CuHTe3 CUTHAIOB CTICHAIBHONU (POPMBI 2 2 0 3 7 OIIK-3, T1IK-1
Ha Oaze [{AII
13 Cnoco0sl perynmpoBaHus HANPSHKEHUS 2 2 0 3 7 OIIK-3, TTIK-1
Y TOKa B yCTPOMCTBAX
npeoOpa3oBaTeNbHON TEXHUKU
14 HcToyHMKM NUTAHUS HA OCHOBE 4 2 0 3 9 OIIK-3, I1K-1
KIIIOUEBBIX cXeM, (hOpMUpOBaHUE
AJITOPUTMOB YIPaBICHUS
Utoro 34 18 16 40 108
5.2. Conep:kanue pa3iesioB IMCHUIJIMHBI (110 JEKIUSIM)
Coneprkanue pa3ieioB JUCIUILINH (10 JIEKIMSIM) MIPUBEICHO B Tabnuie 5.2.
Tabnuna 5.2 - Coneprkanue pasieiaoB JUCHUILIAH (IO JIEKIUSM)
dopmupye
Tpymoe PMHRY
ConeprxaHue pas3ienoB JUCIHUILIMHBI 110 MbI€
HaszBanus pasnenos MKOCTb,
JEKLIUAM 4 KOMITETEHI]
1707
6 cemecTp
1 [TapameTpsl U XapaKTEPUCTUKU Nmnynse. UMnynbcHast 2 OIIK-3,
UMIYJIbCHBIX CUTHAJIOB MocJe0BaTeIbHOCTh. YacToTa, [K-1
CKBa)KHOCTb, OTHOCUTEJIbHAS
JUTUTEIBHOCTb.
Hroro 2
2 RC u LR uenu B UMIYJIbCHBIX IlepexomHble IpoOLECCH], AalIEPUOANYECKUE 2 OIIK-3
yCcTpoicTBax 3BEHbSI
Hroro 2
3 KuroueBble ycTpoicTBa, Kirou ¢ O3. Kurou 3Be371a. [Iporeccsl B 2 TIK-1
Pa3HOBUIHOCTHU KJIIOUEH, IEPEXO/IHbIE  OUIOISPHOM TPAH3UCTOPE B PEXKUME
IIPOLIECCH] B KJIFOYEBBIX YCTpoHcTBax  Kirouda. HaceleHnue TpaHsucropa.
MHorokacka/iHble yCUJIUTEN! Kilacca D u 2
METOAMKA UX PACUETOB.
Hroro
4 OcHoBHbIe apamMeTpbl HUPPoBEIX  OCHOBHBIE MapaMeTPhl HUPPOBBIX OIIK-3
MHTETPAJIbHBIX CXEM U UX MHTETPAJIbHBIX CXEM.
CXEMOTEXHHKA Vroro 2
5 Tpurrep lImuara u RS-tpurrep Ha Tpurrep ¢ SMMHUTEPHOH CBA3BIO. 2 OIIK-3
JUCKPETHBIX JIEMEHTAaX; BAPUAHThI ®opMHpOBaHHE JOTUYECKUX YPOBHEN
CXEM YIpPaBJICHUS RS- Tpurrep Ha JUCKPETHBIX dIIEMEHTaX.
Tpurrep. BapuaHTel cxem yIpaBieHUsI. 2
MeToauka npoeKTUPOBaHUSI.
Hroro 4
6 3aTopMOKEHHBIE U Knaymuit MynsTUBHOpaTOp Ha OIIK-3,
aBTOKoJIeOaTeNbHbIE OUMONSIpHBIX TpaH3ucTopax. [IpuHimn [K-1
MYJTBTUBUOPATOPHI JIeCTBUSI, METO/IMKA pacyeTa BapuaHThl
CXEM aBTOKOJIEOATEIbHBIX
MyIbTUBHOpaTopoB. [IpuHIMN NeicTBus,
METO/MKa pacyera.
5
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Utoro 2
7 MyasTUBHOpaTOpHI C MynbsTuBHOpATOPHI ¢ TPAaHCHOPMATOPHOI 2 OIIK-3
TpaHcPOpPMaTOPHOIl CBSI3BIO U CBSI3bI0 M OJIOKHMHT reHepaTophbl. Pe:xuMbl
OJIOKMHT T€HEepaTophbl paboThl. BapuaHTsl cxem, MeToIMKa
pacuera.
Hroro 2
8 HTerpasibHbIi TaliMep U €ro OpnuoraktHbIi TaliMep 1006BU 1 2 OIIK-3
MIPUMEHEHUE Vroro 2
9 VYcrpoiicTBa Ha DNEMEHTHI C OTPULIATEIILHBIM 2 [K-1
MOJTYIIPOBOJAHUKOBBIX ITpubopax ¢ S u  conpoTtusieHueM. OIHONEPEXOIHbIH
N xapakTepucTUKaMH TPaH3UCTOP U €r0 IPUMEHEHHUE.
Bapuantel cxem Ha OIIT, MeToauku
pacuera.
Utoro 2
10 I'eneparopsl TUHEIHO CXEeMOTEXHUYECKUE PELIEHUS, IPUHIUI 2 OIIK-3,
HApPACTAIOIIETr0 HAMPSHKEHUS JEHCTBUS U METOJIMKU pacyera. [K-1
Hroro 2
11 I'eneparopsl TuHelHO nagaonero CXeMOTEeXHUYECKHUE pelIeHUs, TPUHIUI 2 OIIK-3,
HaIPsKCHUA JIEMCTBHS U METOAMKHU pacyera. [K-1
Hroro 2
12 CuHTE3 CUTHAJIOB CIIEIUAILHON Marpuisl 3V, npeodpa3oBaHue Kojia B 2 TIK-1
dopmer Ha 6aze [TATL HaIpsiKeHHE.
Htoro 2
13 CriocoOsl peryaupoBaHus 1M mipeobpa3oBaTeb. 2 OIIK-3,
HaNPSOKEHUS U TOKa B YCTPOHCTBaX CXeMOTeXHUYECKUE PeLIeHUs, TPUHIUI [K-1
npeoOpa3oBaTeIbHON TEXHUKU JICUCTBUS U METOJIUKHU pacyera.
Hroro 2
14 McTOuHMKY UTaHUSI HA OCHOBE W cTouHrKY NUTaHUSI HA OCHOBE 2 [K-1
KJIFOYEBBIX CXeM, (POPMUPOBAHUE KIIFOYEBBIX cxeM. CXeMOTEeXHUYECKHE
aJTOPUTMOB YIIpaBJICHUS pelieHus, IPUHIMM ICUCTBUS U
METOAMKH pacyera.
W cTouHrKY NUTaHUSI HA OCHOBE 2
KIIIOUYEBBIX cxeM. PopMHUpoBaHUe
AJTOPUTMOB YIIPAaBJICHUS KIFOYEBBIMU
HMCTOYHUKAMH MUTaHus. Pacuer.
Hroro 4
Hroro 3a cemectp 34

5.3. Pa3nesbl AMCHMILUIMHBI M MEKIMCHMILUIMHAPHBIE CBSI3H ¢ 00ecneYnBAKIUMH (TPeAbLTYIMMHU)
U o0ecrieynBaeMbIMU (MOCJIEYHOIIUMH) THCHUILINHAMHA

Paznenbl auctumiuHbl W MEKIUCIHUIUIMHAPHBIE CBSI3W C  00ECHEUMBAIONIUMHU  (MPEABIAYIINMH) U

obecrneurnBaeMbIMHE (TTOCIEAYIOMIMMHI ) TUCIUTUTHHAMU MIPEICTaB-JIeHbI B Tabmuie 5.3.

Tabnuna 5.3 - Pazaensl AUCITUTUTHHBI 1 MEXIUCITUTUTHHAPHBIE CBS3H

No paznenoB qaHHOUM MUCIMIUIMHBL, 111 KOTOPBIX HEOOXOIMMO U3YUCHHE
00eCIIeunBaroOInX U 00eCIIeUNBAEMBIX TUCIIATLINH

1 2 3 4 5 6 7 8 9 10 11 12 13 14

HaunmenoBanue
JVCIIUTLIINH
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[IpenmecTBytomMMe TUCITUTLTAHBI

1 Mukposnektponnka + +  +  +  + + + + + o+

2 DIEeKTPOTEXHUKA + + + + + + + + | + + +

[Tocnenyromue TUCITUATIITAHBI

1 3amuTa BEITYCKHOM
KBaJM(PUKALMOHHOM
paboThl, BKITIOUAs
MOJTOTOBKY K + o+ 4+ o+ o+ o+ o+ 4+ o+ o+ o+ o+ o+ 4
MPOLIEAYPE 3aIIUTHI
U IpoLEeaypy
3alUTHI

2 MuUKpPOCXeMOTEXHHUK
a

+ + o+ o+ o+ 4+ o+ o+ o+ o+ o+ o+ 4+ o+

5.4. CooTBeTCcTBHE KOMIIETeHIMH, (POPMHUPYEMBIX NIPH U3YYECHUHU AUCUMILIMHBI, M BU/I0B 3aHATHI
CooTBeTcTBUE KOMIETEHIUH, (QOPMUPYEMBIX MpH H3YYEHUH AUCHUIUIMHBI, W BUAOB 3aHATHIM
IpeCcTaBiIeHo B Tabnule 5.4

Tabmuma 5. 4 — CoOTBETCTBHE KOMIIETEHIIM W BHIIOB 3aHATHH, (HOPMHUPYEMBIX IPH H3YYCHHUH
JMCLUIUIMHBI
Bunp! 3anstuit
Komneren ®
LTHH — [Ipaxtuecku Jlaboparopusl CamMoCTOSITEND OPMBL KOHTPOJIA
€ 3aHATUA € 3aHATUA Has paboTa
OIIK-3 + + + + Otuer no naboparopHoit
pabote, Onpoc Ha 3aHATUSAX,
Pacuernas pabora
ITK-1 + + + + Otuer no naboparopHoit
pabote, Onpoc Ha 3aHATUSAX,
Pacuernas pabora

6. UnTepakTuBHBIC MeTOABI M (POPMBI OPraHU3ANMHU 00yUCHUS
TexHOIOTMU UHTEPAaKTUBHOIO 00yUeHHs IIPH pa3HbIX (hopMax 3aHATHH B yacax MpHUBEIEHbI B Tabmuie 6.1
Tabnuua 6.1 — TexHOIOTrMM UHTEPaKTUBHOTO 00yUYEHHMSI IPU Pa3HbIX (pOpMax 3aHATHUI B yacax

Hurepakr
HNHTepakTuBHBIE HHTepakTuBHBIE
MeTtonsr WBHBIC Bcero
MPAKTUYECKHE 3aHATUS | J1aDOpaTOPHbIE 3aHATUS
JEKIUU
6 cemectp
[IpesenTanuu c 2 2 2 6
UCIIOJIb30BaHUEM
MHTEPAKTUBHOM JOCKH C
o0cyKIeHreM
Pemenue cutyanimoHHbIX 2 2 4
3a1a4
Uccnenosarenbckuit 2 2
METOJ
Hroro 3a cemectp: 6 2 4 12
Uroro 6 2 4 12

7. JlabopaTopHbIii NPAKTUKYM
Coneprkanue 1aboparopHbIX paboT mpuBeneHo B Tadmuie 7.1.
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Tabmuna 7. 1 — Conepskanue 1aboparopHbIX padoT

dopmupye
Tpynoe f/nﬂepy
HasBanus pa3zaenos Copeprxkanue 1a00paTOpHBIX padboT MKOCTb,
u KOMITETEHI]
17071
6 cemecTp
2 RC u LR nenu B UMITYJTbCHBIX RC-1ienu B UMITYJIbCHBIX YCTPOMCTBAX 4 OIIK-3,
YCTPOKCTBAxX (Dopmupyromye 1enu) [TK-1
Hroro
3 KiroueBble ycTpoiicTBa, KitroueBbie ycTpoiicTBa, pa3HOBUIHOCTH 4 OIlIK-3,
Pa3HOBUIHOCTH KJIFOUEH, IEPEXOAHBIE  KITOUEH, TEPEXOIHBIE ITPOLIECCHI B [TK-1
IIPOLIECCH] B KJIFOYEBBIX YCTPONUCTBAX  KJIFOUEBBIX yCTpoWCTBaxX (DJIEKTPOHHBIN
KITIOY).
Hroro
5 Tpurrep llImuara u RS-tpurrep va  Tpurrep- popmupoBarens (Tpurrep 4 OIIK-3,
JUCKPETHBIX 2JIEMEHTAaX; BAPUAHTBI [munara). [K-1
CXEM YIpaBlIeHUs Vitoro
10 I'eneparopsl TUHEIHO ['eneparopbl IMHEHHO HAPACTAIOLLIETO 4 OIIK-3,
HapacTarolero HanpsHKeHHS nHanpsoxenus (IJIMH). IK-1
Htoro 4
Hroro 3a cemectp 16
8. IIpakTHyeckue 3aHATHS
ConeprkaHue nIpakTUYECKUX paboT mpuBeaeHo B Tadbnuie 8.1.
Tabmuma 8. 1 — Coneprxkanue MpakTUIECKUX padoT
dopmupye
Tpynoe f/[mepy
Hazpanus pa3znenos CopneprkaHue MPaKTHUECKUX 3aHATUH | MKOCTb,
u KOMITETEHI]
17071
6 cemecTp
3 KitroueBble yCTpONCTBA, KitroueBble ycTpolcTBa, pa3HOBUIHOCTH 2 OIIK-3
Pa3HOBUIHOCTHU KIIIOUEH, IEPEXOIHBIE KIIOUE, IEPEXOIHbIE TPOLIECCHI B
IIPOLIECCH] B KJIFOYEBBIX YCTPOMCTBAX  KJIFOUEBBIX yCTPOMCTBAX.
MHorokackaiHble ycuInuTenu kiacca D.
Hroro
5 Tpurrep llImunra u RS-tpurrep na  Tpurrep-popmuposarens (Tpurrep 2 OIIK-3
JTUCKPETHBIX NIeMeHTax; Bapuantel  [lImunara). [lpuHimn geicTBus, MeToaArKa
CXEM YIpaBJICHUS pacuera.
Hroro
7 MynbTUBUOPATOPHI C MynbTUBUOpATOpPHI C TpaHC(HOPMATOPHOI 2 [K-1
TpaHc(HOpMaTOPHOH CBSI3BIO U CBSI3bIO.
OJIOKUHT reHepaTopbl Wroro 2
9 VcrpoiicTBa Ha OpnHonepexoaHbIil TPaH3UCTOP U €T0 2 OIIK-3,
HOJTYIPOBOJAHUKOBBIX MPUOOpax ¢ S M NMPUMEHEHHUE B KIFOUEBBIX YCTPOHUCTBAX. [K-1
N xapakTepucTuKaMu Wroro 2
10 I'eneparopskl JIMHEUHO I'enepaTopbl TMHENHO HAPACTAIOLLETO 2 OIlIK-3,
8
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HapacTaroUIEro HanpsHKeHUs HAINpPSHKEHUS, TPUHINI TCUCTBUS U [TK-1
METOJIMKH pacyeTa.
Utoro 2
11 I'eneparops! TMHEWHO Najaroero Ieneparopsl IMHEMHO Nalal0IEro 2 OIIK-3,
HaIpsHKSHUS HAaIPSHKEHUS, TPUHLMI ICUCTBUS U [TK-1
METOJIMKH pacyeTa.
Utoro 2
12 CuHTE3 CUTHAJIOB CHEIUATILHON CHHTE3 CUTHAJIOB CHICIIMAIBHBIX (hOpPM Ha 2 OIIK-3
dopmer Ha 6aze [TATL 0aze [{AII. Pacuernas pabora. Ananu3
BpeMEHHBIX XapakTepucTuk [[AIL
Uroro 2
13 CriocoOs1 perympoBaHus CnocoObI perymMpoBaHus HAMPSDHKEHUS U 2 OIIK-3,
HaIIPsKEHUS U TOKA B YCTPOMCTBAX TOKa B YCTPOICTBax npeodpa3zoBaTenbHON [IK-1
peoOpazoBaTebHON TEXHUKU texHuku. KonrponsHas padora.
Uroro 2
14 VcTouHuKY MUTAaHUSI HA OCHOBE VcTOYHUKY MUTAHUS HA OCHOBE 2 [K-1
KITFOUEBBIX CXeM, (hOpMHUPOBaHUE KJIFOUEBBIX cxeM. MIMIynbCHBIE
AJITOPUTMOB YIPaBICHUS WCTOYHHUKH MUTAHUS, BUIBI MOIYIISIINH.
Hroro 2
Hroro 3a cemectp 18

9. CamocTosiTesibHasi padoTa
Bunel camoctosTensHOil paboThl, TPYIOEMKOCTh M (opMUpYyeMble KOMIETCHIIMH MPEICTaBICHBI B
tabmnuie 9.1.
Tabnuua 9.1 - Bunbel camocTosTenbHOM paboThl, TPYIO0EMKOCTh U (hOpMUpYEMbIe KOMITETEHITUU

dopmupy
B . Tpyno
Wbl CAMOCTOSITENILHOM eMbIe
Ha3zBanus pa3nenos E€MKOCT @®opMBI KOHTPOJIA
paboThI Ly  KommeTeH
101701
6 cemecTp

1 ITapameTpsl u [IpopaboTka JIEKITMOHHOTO 1 OIIK-3, Ompoc Ha 3aHITHIX
XapaKTepUCTUKU Marepuana [1K-1
UMITYJILCHBIX CUTHAJIOB Vitoro 1
2 RCu LR uenu B [TpopaboTka ITEeKIIMOHHOTO 1 OIIK-3, Ompoc Ha 3aHATHSIX,
UMIYJIbCHBIX YCTPOMCTBAaX Marepuasa I1K-1 Otuer no naboparopHoit

OdopmieHre 0TYETOB 110 2 pabore

nmabopaTopHBIM paboTam

Hroro
3 KiroueBsie ycrpoiictBa, I[loaroroBka k OIIK-3, Omnpoc Ha 3aHATHSIX,
Pa3sHOBUIHOCTH KIIIOUEH, TMPAKTHUECKUM 3aHATHUAM, [1K-1 Otuet no naboparopHoii
MEPEXO/IHbIE MPOLIECCH B CEMHHApam pabote, Pacuernas pabora
ICIFOYCBBIX yCTponcTBax [TpopaboTka JTEKITMOHHOTO 1

marepuaia

Odopmiterre 0T4eTOB 10 2

n1a00paTopHBIM paboTam

UTtoro 5
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4 OcHoBHbIe mapaMeTpbl  [IpopaboTka JIEKITMOHHOTO OIIK-3, Omnpoc Ha 3aHATHUAX
U(POBBIX UHTETPATBHBIX MaTepHasa ITK-1
CXEM H HX CXeMOTCXHHKA 17
5 Tpurrep llImuara u RS- Iloaroroska k OIIK-3, Omnpoc Ha 3aHATHSX,
TPUITEP HA IUCKPETHBIX  MPAKTUYECKUM 3aHSTUSIM, [1K-1 OTuer no naboparopHoii
AIIEMEHTAaX; BapHAHTHI CEeMHHapaM pabore, Pacuernas pabora
CXCM YHpaBICHHIA [TpopaboTka JTeKIIMOHHOTO

Mmarepuala

OdopmieHre 0T4eTOB 10

J1abopaTopHBIM paboTam

Hroro
6 3aTOpMOXKEHHBIE U [TpopaboTka JIEKITMOHHOTO OIIK-3, Omnpoc Ha 3aHATUAX
aBTOKOJIeOATEIbHBIE Marepuana IK-1
MYJIBTUBUOPATOPHI Vitoro
7 MynbTUBHOPATOPHI C [ToaroroBka k IK-1, Ornpoc Ha 3aHATHSIX,
TpaHchopMaTopHoOit MPAKTHYECKUM 3aHATHIM, OIIK-3 Pacuernas pabora
CBSI3bI0 M OJIOKUHT ceMuHapaMm
TCHCPATOP®! [TpopaboTka JTeKIIMOHHOTO

Mmarepuala

Hroro
8 UnTerpanbubiii Taiimep [IpopaboTka JIEKIIMOHHOTO OIIK-3, Ompoc Ha 3aHATHIX
Y €ro NPUMEHEHHNE Marepuaia IK-1

Hroro
9 VYcrpoiicTBa Ha [ToaroroBka k OIIK-3, Ompoc Ha 3aHATHSAX,
MOJTYTIPOBOAHUKOBBIX MPAKTHYECKUM 3aHATHIM, [1K-1 Pacuernas pabora
npubopax ¢ Su N ceMuHapaMm
XapaKTepUCTHKAMMU [TpopaboTKa JEeKIIMOHHOTO

Mmarepuala

Hroro
10 I'eneparopsel nuneitHo  Iloaroroska k OIIK-3, Ompoc Ha 3aHATHSX,
HapacTarolero MIPAKTUYECKUM 3aHATHM, I1K-1 Otuer no naboparopHoOit
HaIpsKEHUS ceMuHapaM pabore, PacuerHas pabora

[TpopaboTka JIEeKIIMOHHOTO

Marepuana

OdopmiieHre 0T4eTOB 1O

n1a0opaTopHBIM paboTam

Hroro
11 I'eneparops! muHeHo  Iloaroroska k OIIK-3, Ompoc Ha 3aHATHSX,
MMAIAONMIETO HANIPSDKEHUS | MPAKTHYECKUM 3aHSITHSIM, [1IK-1 Pacuernas pabota

ceMuHapaMm

[TpopaboTKa JEKIIMOHHOTO

Mmarepuasa

Hroro
12 CuHTe3 CHTHAIIOB IToxroroBka k OI1K-3, Ornpoc Ha 3aHATHSIX,
crienuaibHON POPMBI HA  MPAKTHUUECKUM 3aHIATHAM, [1K-1 Pacuetnas pabora
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6aze LIAII CeMHHapaMm

[TpopaboTka IEeKIIMOHHOTO 1

Mmarepuasa

Uroro
13 Coco0sl [ToaroroBka k 2 OIIK-3, Onpoc Ha 3aHATHUSX,
peryaupoBaHus [IPAKTUYECKUM 3aHATHUSM, I1K-1 Pacuernas pabora
HaNpPsOKEHUS U TOKA B ceMUuHapaMm
yerp %HCTB ax . [IpopaboTka JIEKITMOHHOTO 1
npeoOpazoBaTeNbHOM Marepraa
TEXHUKH

Uroro
14 UcTOUHUKY TUTAHUS ITonroroBka k IIK-1 Ornpoc Ha 3aHATHSIX,
HAa OCHOBE KJIFOUEBBIX MPAKTHYECKUM 3aHATHIM, Pacuernas pabora
cxeM, GopMHUpPOBAHUE ceMUuHapaMm
a/IrOpUTMOB yNpaBICHIA [TpopaboTka JIEKITMOHHOTO 1

marepuaia

Htoro 3
Hroro 3a cemectp 40

[ToaroroBka K SK3aMeHY 36 DK3aMeH
Hroro 76

10. KypcoBas padora
He npenycmorpeno PVYII

11. PeiiTuHroBasi cucreMa /IUisl OHEHKH yCIIeBAeMOCTH CTYICHTOB

Tabmuua 11.1 — banpHble OLIEHKH /7151 3JIEMEHTOB KOHTPOJIS

11.1. BaniabHbIe OLIEHKH /1JIsl 3JIEMEHTOB KOHTPOJIA

. . MakcumanbHbIi
. MaxkcuMabHBIH MaxkcuManbHBIH
DJeMeHTHI y4eOHOM OaJ 3a rnepuos Bcero 3a
6amn Ha 1-yto KT ¢ Gann 3a mepuon
JesITeTbHOCTH mexay 2KT u Ha ceMecTp
Hauana cemectpa Mexnay 1KT u 2KT
KOHEIl cemecTpa
6 cemecTp

Omnpoc Ha 3aHATHAX 3 3 4 10
OTueTt o mabopaTopHOii 10 10 10 30
pabote
Pacuernas pabora 10 10 10 30
Hroro MmakcumyM 3a 23 23 24 70
nepuos
OK3aMeH 30
Hapacraromumm urorom 23 46 70 100

11.2. Ilepecyer 0a/1710B B OLIEHKHU 32 KOHTPOJIbHbIE TOYKH
[TepecueT 6anIoB B OLIEHKH 32 KOHTPOJIBHBIE TOUYKHU TIpe/icTaBieH B Ta0mumie 11.2.
Tabmuma 11. 2 — [lepecyer 6aIOB B OLIEHKH 32 KOHTPOJIbHBIE TOUKH

Banibl Ha 1aTy KOHTPOJIBHON TOUKHU Ouenka
> 90% oT MakcuManbHOU cyMMbI OaioB Ha aaty KT 5
Ot 70% no 89% ot makcumanbHON cymmbl 6aisioB Ha fgaty KT 4
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‘ Ot 60% 1o 69% oT MmakcuManbHON CyMMBI OaiT0B Ha aary KT 3

‘< 60% oT MakcuManbHOU cyMMBI OatoB Ha aaty KT

11.3. IlepecyeT cymMMBbI 02J1JI0B B TPAAULIMOHHYIO M MEKIYHAPOAHYIO OLIEHKY
[lepecueT cymmbl OaJIJIOB B TPAAUIIMOHHYIO U MEXAYHAPOAHYIO OLIEHKY IpecTaBiieH B Tabmume 11.3.
Tabnuma 11. 3 — [Iepecyer cymmbl 6aJUIOB B TPAIUIIMOHHYIO U MEKIYHAPOTHYIO OLIEHKY

Urorosast cymma 6aiiios,

Ouenka (I'OC) YUYUTBIBAET YCIIECIIHO CAAHHBIN Ouenka (ECTS)

HK3aMEeH

5 (oTIMYHO) (3a4TEHO) 90 -100 A (OTIIMYHO)
85-89 B (ouens xopoio)

4 (xopo11o) (3a4TeHO) 75-84 C (xoporo)
70-74
65 - 60 D (ynoBieTBOpUTENBHO)

3 (yAOBIETBOPHUTEIIBHO) (3a4TEHO) 50 - 64 E (Hocperctnentio)
2 (HeynoBIIETBOPHTEIHHO) (HE Hwuxe 60 6ammoB F (meynoBneTBopHUTENBbHO)

3a4TEHO)

12. YuyeOHO-MeTOAMYeCKOE U MH(OPMAIITUOHHOE O00ecTieyeHue TUCHUIINHBI

12.1. OcHoBHas JauTeparypa

1. TepacumoB B. M., CkBopuoB B. A. DnekrpoHHble LEeNMH W MHUKPOCXEMOTEXHHUKA.
CxeMOTexXHHUKa KIIFOUEBBIX YCTPOHCTB (POPMUPOBAHUS M MPEOOPA30BAHUS CUTHAJIOB : Y4yeOHOe mocodue /
QenepanbHOE areHTCTBO MO 00pa3oBaHUIO, TOMCKMII TOCYIapCTBEHHBI YHHBEPCHUTET CHCTEM
yIpaBJIeHUs ¥ paanodJiekTponuku, Kadenpa npomsinmennoit anekrponuku. - Tomck : TYCVYP, 2007. -
208 c. : mi., Tabm. - bubnuorp.: ¢. 207-208. - 189.10 p. (Hanuuue B Oubnuoreke TYCVYP - 92 5k3.)

2. YuebHOe nocobue «MHKpPOCXEMOTEXHUKA. AmnaioroBas MHKPOCXEMOTEXHUKA
[DnekTpoHHbI pecypc] : st HanpasieHus noArotoBku 210100.62 «OnekTpoHUKa U HAHOZJIEKTPOHHUKAY.
[Mpodwmns: «IIpombimmennas snexrponuka» / Jlerocraes H. C., Yersepro K. B. - 2014. 238 c.
[DnexTpoHHbI pecypc] - Pexxum noctyna: http://edu.tusur.ru/publications/4289, cBoOomHBIH.

12.2. lonoiHuTeAbHAS JIUTEpPATypa

1. [Hudpossie ycTpolcTBA U MHKPOIPOLECCOPHBIE CUCTEMBI : YYEOHUK Uil CpPEIHMX
CHelHalbHbIX y4eOHbIX 3aBefeHuit cBsizu / b. A. KamnabekoB. - 2-e u3a., mepepad. u pom. - M. : [opsuas
nunug-Tenexkom, 2007. - 336 c. : wi., Tadn. - (Yuebnuk. CrienuasbHOCTD 7151 TEXHUKYMOB). - bubmuorp.:
c. 334. - ISBN 5-93517-008-6 (nanuuue B 6ubmorexke TYCVYP - 135 3k3.)

2. CxeMOTEeXHHKa aHAJIOTOBBIX 3JICKTPOHHBIX YCTPOUCTB : yueOHOe mocodue s By3oB / B. H.
[TaBnos. - M. : Akangemus, 2008. - 287, [1] c. : ni., Tabm. - (Beiciiee nmpodeccnonanbHoe oOpa3oBaHue.
Pagnorexnuka) (YueOHnoe mocobue). - bubmmorp.: c. 284. - ISBN 978-5-7695-2702-9 (manmuue B
ouommoreke TYCVYP - 26 3k3.)

3. MuxkpocxeMoTexHUKa ¥ HaHOYIEeKTpoHWKa [Tekcr] : ydeOHOe mocobme s By3oB / A. H.
Urnaros. - CIIG. : Jlanb, 2011. - 528 c. : wn. - (YuebHukU ans By3oB. CreuuanbHas TuTeparypa). -
bubmmorp.: c. 515-522. - ISBN 978-5-8114-1161-0 (manwune B 6ubmmoreke TYCYP - 4 5k3.)

4. DnexTpOHHbIE IIENMM M MUKPOCXEMOTEeXHMKa : YueOHuk mis By3oB / FO. A. Beictpos, U. I.
Muponenko. - M. : Beicras mkoa, 2002. - 384 c. : wi. - bubnwmorp.: c. 382. - ISBN 5-06-004040-2 (B
nep.) (Hanuuue B 6ubmrorexke TYCVYP - 101 5k3.)

5. OCHOBHBIE CXEMOTEXHHYECKHE CTPYKTYphl HHU(POBON HHTErPATBHOM MHKPOIJIEKTPOHUKH:
[Ipesentamust / Jleroctaee H. C. - 2015. 27 c. [DOnekTpoHHBIH pecypc] - Pexum pgocrtyma:
http://edu.tusur.ru/publications/5585, cBOOOIHBIH.

6. Kuaccudukamuss wHTETpambHBIX MHKpocxeM. Cucrema 0003HAY€HUH WHTETPabHBIX
mukpocxem: IIpesentarus / Jlerocraes H. C. - 2015. 30 c. [DnekTpoHHsIii pecype] - Pexum mocryma:
http://edu.tusur.ru/publications/5579, cBoOOIHBIH.

7. MHckycctBo cxemorexuuku [Tekcr] : monorpadus / I1. Xopoun, V. Xumi. - 7-e uzn. - M. :
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BUHOM, 2014. - 704 c. : Tabm., puc. - Ilep. ¢ anr. - ISBN 978-5-9518-0351-1 (nanuuue B 6ubinorexe
TYCVYP -1 3k3.)

12.3. Y4eOHO-MeTOANYECKOE TOCOOHE H MPOrPaMMHOe o0ecriedeHne

1. Jlerocraee H.C. MukpocxemorexHuka. PyKoBOACTBO K OpraHu3alM CaMOCTOSTENbHON
paboThI 11 cTyAeHTOB cneruaibHOCTH 210104.65 « MUKpPOAIIEKTPOHUKA U TBEPOTEIbHAS SJICKTPOHMKA
/ H.C. Jlerocraes, K.B.YetBepros. — Tomck: ToMCK. TOC. YH-T CHCTEM YIP. U PAIHOIIEKTPOHUKH, 2012, —
46 c. [DnexTponHbIii pecypc]. - http://www.ie.tusur.ru/docs/Ins/mst.zip

2. bamxumpor B. H., OpnoB A. A. JlaGopaTopHblii MNpakTUKyM IO JUCHUIUIAHE
«MuKpOCXeMOTEXHUKa» 11 CTyaeHToB crnenuanbHocTu  210104.65  «MuUKpoOdJIeKTpoHHKAa U
TBEPJOTEIbHAS 3JICKTPOHUKAY [ DeKTpoHHbIN pecypc]. - http://ie.tusur.ru/docs/Ins/l_mst.rar

3. 2MuxkpocxemoTexHuka. [{udpoBas MUKpOCXeMOTEXHHKA : y4eOHO-METOANYECKOe Tocodue /
H. C. Jlerocraes, K. B. Uetrsepros ; pen. II. E. Tposu ; ®eaepanbHOe areHTCTBO MO 00pa30BaHUIO,
Tomckuil TOCYIapCTBEHHBIN YHUBEPCUTET CUCTEM YNPABJICHUA U PaguoNIeKTpoHUKH. - Tomck : TYCVYP,
2007. - 123[1] c. : un., Tadn. - ([IpuoputeTHbIe HaIIMOHATBHBIC MPOEKTHL. OOpazoBanue). - bubmuorp.: c.
6-7. - ISBN 978-5-86889-450-3 : 48.53 p. (manuuue B oubmotexke TYCVYP - 98 5k3.)

4. CxemoTexHHMKa: MeTonu4eckue yKa3aHWusd Ui TPOBENCHHS TMPAKTHYECKUX 3aHATHH /
Macanos E. B., Osepkun [[. B. - 2011. 22 c. [DOnekrponsslii pecypc] - Pexum npoctymna:
http://edu.tusur.ru/publications/1200, cBOOOIHBIH.

12.4. ba3bl 1aHHBIX, HHPOPMALMOHHO CIPABOYHbIE M MOMCKOBbIE CHCTEMbI
1. IlarentHas Oaza P® 110 TOITIOJIOTUAM HHTCIPaJIbHBIX CXEM:
http://lwww1.fips.ru/wps/wcm/connect/content_ru/ru/inform_resources/inform_retrieval_system/

13. MarepuajibHO-TEXHUYECKOE o0ecredeHue U CIUMINHbI

Jis  mpoBeacHusi 1abopaTopHBIX pabOT ydeOHBIE MecTa JODKHBI OBITh  00OpPYHOBaHBI
n1abopaToOpHBIMU MaKeTaMHU-CTeHIaMU:

- RC nenu B UMIynbCHBIX YCTPONCTBAX;

- KitroueBsbie ycTpoiicTBay - (DJIEKTPOHHBIN KITIOY);

- Tpurrep- ¢popmuposarensy (Tpurrep Llmuara);

- [enepatopsl TMHENWHO HAPACTAIOIIETO HAPSIKEHHUS;

- [eneparopsl CUTHAMIOB CHIEIHATBHBIX (hopM.

B kadecTBe UM3MEpHUTENHHOTO OOOPYIOBaHMS JIaboparopus OCHAIIAeTCS BTOPUYHBIMU
MCTOYKMKAMU JIEKTPONUTAHUS, MYJIBTUMETPAMU U JIBYXJIyYEBBIMH OCLUILIOTpadamu.

14. ®oHx OLECHOYHBIX CPEACTB
@DOH/1 OLIEHOUHBIX CPEICTB NPUBEACH B IPHIIOKEHUH 1.

15. MeTonnuyeckue peKOMEHIAIUM M0 OPraHU3aI MU U3yYeHU s U CHUTITHHBI
be3 pekomeH nauuii.
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Mpuiaoxkenue 1
MUHUCTEPCTBO OBPA3SOBAHUSA U HAYKHU P®
DenepajibHOE TOCYIAPCTBEHHOE OKIKeTHOE 00pa3oBaTe/IbHOE YUpe:KIeHne BbICIIero 00pa3oBaHus

«TOMCKHWM TOCYIAPCTBEHHBII YHUBEPCUTET CUCTEM
VITIPABJIEHWA 1 PAJIMOSJIEKTPOHUKI

(TYCYP)
YTBEPXIAIO
[TpopekTop no yaeOHo# padboTe
I1. E. Tposin
«_» 20 r

®OH/] OHEHOYHBIX CPEJICTB I1O VYEBHOU JUCLHUITIIMHE
CxeMOTexXHHKA

VYpoBenb 00pa3oBaHus: BbicIIee 00pa3oBaHue - HakajaBpuar

Hampasnenue noaroroku (cnenuaibHOCTh): 28.03.01 HaHOTEXHOJO0THH U MUKPOCHCTEMHAsI TEXHUKA
Hamnpasnennocts (npoduis): HaHOTeXHOJI0THM B JIEKTPOHUKE U MUKPOCHCTEMHOI TeXHHKe

®dopma 0OyueHus: oUHast

@axynpreT: PIT, PakyabTeT 3JIeKTPOHHOH TeXHHUKH

Kadenpa: @3, Kagenpa puznueckoii 31eKTPOHUKHU

Kypc: 3

Cemectp: 6

VYueOnsIii mian Haoopa 2014 roga

PazpaboTunku:
— mnpodeccop kad. [Ipd Muxansaenxo C. I.
— goueHT kad. [IpD Cxpopios B. A.

Dk3ameH: 6 cemecTp

Tomck 2017
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1. BBenenue

®onp oneHouHbIX cpeAcTB (POC) aBiseTcs TPUIOKEHHEM K pabodeil mporpaMMe TUCIUATITHHBI
(IpakTUKH) W TPENCTABISIET COOOM COBOKYIMHOCTh KOHTPOJIHHO-H3MEPUTENBHBIX MAaTepHaliOB (THUIIOBBIC
3a/1a4u (3a7aHus1), KOHTPOJIbHBIE pa0OTHI, TECTHI U JP.) U METOAOB MX MCIOIb30BaHMS, TIPEIHA3HAYCHHBIX
TUTSL U3MEPEHUS YPOBHS TOCTIKEHUS CTYJICHTOM YCTaHOBIICHHBIX PE3yJAbTaTOB OOYUCHUS.

®OC mno pucuuIUIiMHE (MPaKTUKE) HCHOJIb3YyeTCs MpPU TPOBEIECHUU TEKYIIEro KOHTPOJIS
YCTIIEBAEMOCTH U TIPOMEKYTOYHOH aTTECTAIlUHU CTYJICHTOB.
[TepedeHp 3aKkpeIICHHBIX 32 TUCIUTIMHOMN (MPAaKTUKON) KOMITETCHIIMMA MTPUBE/IEH B Tadue 1.
Tabnuna 1 — [lepeuenb 3aKpeIUICHHBIX 32 JUCHUTITMHON KOMIIETEHIIUN

Kon DopMynUpPOBKa KOMIIETCHIIUN Oransl GOPMUPOBAHUS KOMITETCHIIUI

OIIK-3  crmocoOHOCTBIO pelarh 3a/laud aHaIu3a u JlomkeH 3HaTh SKBUBAJICHTHBIE CXEMBbI
pacueTa XapakTepUCTHUK JIEKTPUUECKUX LeNell  aKTUBHBIX 3JIEMEHTOB; METO/bl aHAJIN3a
YACTOTHBIX U MEPEXOIHBIX XapaKTEPUCTUK;
NPUHIUIGI 1EHCTBHUS U METOBI pacueTa
YCUJIUTENEH, TeHEepaTopOB,
CTaOMIIN3aTOPOB | MTpeoOpa3oBareet
AIIEKTPUUECKUX CUTHAJIOB; DJIEMEHTHYIO
0a3y aHaIoroBoi 1 HU(POBOI TEXHUKH,
MIPUHIIMIIBI IEHCTBUS U METOJIbI pacueTa
AIIEMEHTOB aHAJIOTOBBIX U IIU(PPOBBIX
MHTETPAIBbHBIX CXEM.;
JlomkeH yMeTh IPOBOJUTH aHAJIU3 Lienei
MIPU MOCTOSIHHBIX ¥ CHHYCOUJATbHBIX
BO3JICHCTBHSIX, & TAKIKE IIPU BO3ACUCTBUU
CUTHAJIOB MPOU3BOJILHOM (POPMBEI,
UMITYJIbCHBIX CUTHAJIOB; aHAJIIU3UPOBATh
BO3/ICMCTBHSI CUTHAJIOB Ha JIMHEHHBIC U HE
JMHEWHBIE 1IeTIH, TIPOU3BOAUTH PacueT
YCHUIIUTENEH, TeHEepaTopoB,
CTabMIN3aTOPOB U peoOpazoBareneit
AIIEKTPUYECKUX CUTHAIIOB; OCYILECTBISATh
BBIOOD 2JIEMEHTHOM 0a3bl aHAJIOTOBBIX U
1IM(POBBIX UHTETPATHHBIX CXEM;
CHUHTE3MPOBATh aHAJIOTOBBIE U LIN(PPOBBIE
YCTPOHCTBA HA OCHOBE JJAHHBIX 00 UX
(bYHKIIMOHATHHOM Ha3HAYCHHH,
ANEKTPUUYECKUX NTapaMeTpax U YCIOBHIX
AKCIUTYaTalllu. ;
JloikeH BiasieTh METOAAMHU aHAIN3a
MIEPEXOHBIX MPOIIECCOB B TMHEWHBIX U
HEJTMHEWHBIX [EeMNsIX; CTaHJapTHBIMU
MIPOTPAaMMHBIMH CPEACTBaMHU
KOMIIBIOTEPHOT'O MOJIETTMPOBAHUS
ANEKTPUYECKUX LETEH; TEXHUKON
JUArHOCTUKHU DIIEKTPOHHBIX CXEM. ;

ITK-1 CIOCOOHOCTHIO IPOBOAUTH (PUZHKO-
MaTreMaTu4ecKoe MOJICTUPOBAHUE UCCIIETYEMBIX
IIPOLIECCOB HAHOTEXHOJIOTUU U 0OBEKTOB HAHO-
Y MUKPOCHCTEMHO! TEXHHUKU C
HCIIOJIb30BaHHEM COBPEMEHHBIX
KOMIBIOTEPHBIX TEXHOJIOTHIA

OOmme XapakTepUCTUKH TIOKa3arelied W KPUTEPHUEB OIICHUBAHUS KOMIETEHIIMA Ha BCEX JTarax
MIpUBEICHBI B Ta0IuUIE 2.
Tabnuna 2 — O0mme XxapaKTepUCTUKU TTOKa3aTeIei 1 KpUTEPUEB OIICHUBAHUS KOMIIETSHITHI 110 dTarnam

Tlokazarenu u

3HaTh VYMeTh Bmagets
KpUTEPUH
OtnnyHo (Beicokuit OOmanaet gaktuueckumu  OOnanaeT 1uana3zoHOM Kontponupyer pabdorty,
YPOBEHD) U TEOPETUUYECKUMHU IIPAKTUYECKUX YMEHUH, IIPOBOJIUT OLIEHKY,
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3HAHUSAMH B IIpenenax TpeOyeMbIX Ul pa3BUTHSL  COBEPIIEHCTBYET JIEHCTBUS

u3y4aeMoii obiactu ¢ TBOPYECKUX PEIICHUH, paboThI
MOHMMAaHUEM T'PaHUI] abcTparupoBaHus
IPUMEHUMOCTH npobiem
Xoporo (6a30Beiid  3HaeT (HakThl, MpUHIUIIEL, O0agaeT Auana3oHOM bepeT oTBeTCTBEHHOCTH 32
YPOBEHB) IpoIiecChl, o0mme NPaKTUYECKUX YMEHUH, 3aBepIICHHE 3a71a4 B
MOHSTHS B TIpe/Ieax TpeOyeMbIX Ui PeIlieHUs]  HCCIIEeIOBAHUH,
u3y4aeMoil obiactu OTIpeJIeJIEHHBIX MPOOJIeM B  TPUCTIOCAOIMBAET CBOE
0011acTH UCCIIEJOBAHUS MOBEJICHUE K

00CTOATEIHCTBAM B
perieHuu npoodiieM

VYnosnerBopurenbH Obnagaer 6a30BbIMU Ob6namaer OCHOBHBIMU Pabotaer npu npsimom
0 (TTOPOTOBBIHA 00IMMH 3HAHUSMU YMEHUSMH, TPEOYyEeMbIMH ~ HAOTIOACHUH
YPOBEHB) JUTSL BBITTOJTHEHHSI TPOCTHIX

3ajaq

2 Peasn3anus KOMIeTEHIINIA

2.1 Komnerenuus OIIK-3
OIIK-3: crnocoOHOCTRIO peliaTh 3a7add aHalu3a U pacyeTa XapaKTEPUCTUK DIEKTPUUYECKUX
LETIen.
Jnst hopMHpOBaHUST KOMIIETEHIIMA HEOOXOIMMO OCYIIECTBUTH PsJl ITAmoB. JTambl (HOPMUPOBAHUS
KOMIETEHUUH, MPUMEHSeMble JUIsI 3TOr0 BHUJAbl 3aHATUH M HCHOJb3yeMbIC CPEJICTBA OLICHUBAHUS
IpeJICTaBlIeHbI B Ta0nuue 3.
Tabnuua 3 — Dransl GopMUpOBaHKS KOMIETEHIIUH U UCIIOJIb3YEMbIE CPEACTBA OLIEHUBAHUS

Cocras 3HaTh Y™mers Bnagers
Coneprxanune 3HaeT Qaxrsl, npuHLunbl, OOnagaeT AUMana3o0HOM Pemaer 3anaun ananmsa u
JTaNoB IpOIIEeCChI, o0mIHe IIPAKTUYECKUX YMEHUH, pacdera XapakTEepUCTHK

HOHATHS B YaCTU aHANM3a TPeOyeMBIX JUIs peIlieHUs]  3JIEKTPUUECKUX Lienei;
Y pacueTa XapaKTepUCTHUK 3aad aHaJIM3a U pacyeTa  BIAJeeT METOIAMHU
AIEKTPUUYECKUX LIETIEH; XapaKTEPUCTUK aHaJIN3a NEPEXOIHBIX
3HAET YKBUBAJICHTHBIE AIEKTPUUECKUX LIETIEH; IIPOLIECCOB
CXEMBbI aKTHBHBIX yYM€ET ITPOBOIUTH aHAJIN3
JJIEMEHTOB 1enei npu NOoCTOSIHHBIX U
CHUHYCOMIAJIbHBIX
BO3JIEHUCTBUIX
Buner 3ansTait e lIHTepakTUBHEIC e lIHTCepaKkTUBHBIC e lInTepakTUBHBIE
MIPaKTUYECKUE 3aHATHS; MIPaKTUYECKHUE 3aHATHS; IIPAKTUYECKUE 3aHSTHS,
e lIHTEepakTHBHBIC e llHTEepakTHBHBIE e llHTEepakTUBHBIC
nabopaTopHbIE 3aHATUS;, ~ JTAOOPATOpPHBIE 3aHATUS,  JTAOOPATOPHBIE 3aHSTHUS,
e lIHTepakTuBHBIE e lIHTepakTuBHEIE e JlaGopaTtopHsble
JEKLNU; JIEKLNN; 3aHSTHS,
e [IpakTHueckue e [IpakTnueckue e CamocTosiTenbHas
3aHATHUS; 3aHATHUS; pabora;
e JlaGopatopHsble e JlaGopatopHsble
3aHSTHS, 3aHSTHS,
o Jlexmuu; o Jlexmuu;
e CamocrosTenbHas e CamocrosiTenbHas
pabora; pabora;
e [lonroroska k e [loaroroska k
JK3aMEHY; JK3aMEHY;
Hcnonszyemsie e Ortyer Mo e Ortyer mo e Ortuyer no
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CpeacTBa
OILICHHUBAaHUA

nabopaTopHOi padoTe;
e Ormpoc Ha 3aHATHUSIX;
e Pacuernas pabora;
e DJK3aMCH;

nabopaTopHOit paboTe;
e Ormpoc Ha 3aHATHSIX;
e Pacyernas pabora;
e DJK3aMecH;

nabopaTtopHoit pabore;
e PacyerHas paboTa;
e DK3aMeEH;

dopMyIupoBKa I0Ka3aTesled 1 KpUTEPUEB OLICHUBAHUS JaHHOW KOMIIETEHIIMM IIPUBEICHA B TaOIuIIE 4.
Tabnuna 4 — IlokazaTeny U KpUTEPUU OLIEHUBAHMS KOMIIETEHIIMH Ha 3Tanax

OKBHUBAJICHTHBIC CXEMBI
AKTUBHBIX 3JICMCHTOB,

CocraB 3HaTh YMmern Bmangers
OtnuyHO e 3HaeT u e YMmeeT NpoBOJIUTH e Permraer 3agaun
(BBICOKMI yPOBEHb) — apryMEHTHPOBAHO aHaJM3 LeTel Mpu aHaJM3a U pacuera

MIPUMEHSET MOCTOSHHBIX U XapaKTEPUCTHUK

CHHYCOHUJIAJIbHBIX
BO3JICHCTBUSAX;

SIIEKTPHYCCKUX IICTIEH;
CBOOOJIHO BIIaJI€eT
METOAMH aHaIu3a
MEPEXOTHBIX MTPOIIECCOB,;

Xoporiro (6a30BbIi
YPOBEHD)

YA0BIETBOPUTENBH
0 (TTOPOTOBBIH
YPOBEHD)

[IK-1:

e [lonumaer u
pasznuyaeT
DKBHBAJICHTHBIE CXEMBI
AKTUBHBIX JJIEMEHTOB;

e Bocnpoussogur
OCHOBHBIC
HKBHBAJICHTHBIE CXEMBI
AKTHUBHBIX 3JICMCHTOB,

e VYMeeT BbIpaxkarb
00beM 0a30BBIX 3HAHUH U
MIPUMEHSATHh METObI
aHam3a 1enei;

e VYmeer paboTarh co
CITPABOYHOM
JIUTEpaTypou 1o
CXEMOTEXHHKE, YMEET
MIPEJICTABISTh
pe3ynbTarhl CBOEH
paboTHI;

2.2 Komnerenuus IIK-1

e Pemaer 3aJa4u 110
AHAJIN3Y IIEPEXOAHBIX
IMpOoLECCCOB;

e IIpu npssmom
HaOJIIOECHUN CIIOCOOEH
pelaTh 3a1a4M aHaau3a u
pacueTa XapakTepUCTHK
NIEKTPUYCCKUX LIETIeH;

CIIOCOOHOCTBIO IMPOBOJUTH (1)I/I3I/IKO'MaTeMaTI/I‘-ICCKO€ MOJACIUPOBAHUEC HUCCICAYCMBIX

MPOLIECCOB HAHOTEXHOJOTMM W OOBEKTOB HAaHO- U MHKPOCHUCTEMHOW TEXHUKH C HCIHOJIb30BAHHEM
COBPEMEHHBIX KOMITBIOTEPHBIX TEXHOJIOTHIA.
Jns opMupoBaHHsT KOMIETEHIIMM HEOOXOMUMO OCYIIECTBUTH DS 3TamoB. JTambl (HOPMUPOBAHUS
KOMITETCHIIMU, TMPUMEHSAEMbIC JUISI ATOTO BHUABI 3aHITUW M UCIOIB3YEMBIE CPEICTBA OLICHUBAHUSA
MpeJICTaBJICHHI B Ta0nHIIE 5.
Tabnuna 5 — Dranbl GOpMUPOBAHUS KOMIIETEHIIMN U UCTIOJIb3yEMbIE CPEICTBA OIICHUBAHUS

Buner 3ansatui

buznyecKux u
MaTeMaTUYECKUX MOZENE
npubOpoOB, CXeM,
YCTPOMCTB M YCTAaHOBOK
AIIEKTPOHUKHU U
HAHOAJIEKTPOHUKHI
Pa3IMYHOTrO
(GYHKIIMOHATBHOTO
Ha3HaYEHUs

e llHTEepakTHBHBIE
MIPAKTUYECKUE 3aHATHS;
e llHTepakTHUBHBIE
nabopaTopHbIe 3aHATHS,
e llHTEepakTHBHBIE
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IIPOrpPaMMHBIE CPENICTBA U
MaTeMaTH4eCKUe MOJIETN
npuOOPOB U YCTPOHUCTB
JUISL UX KOMIIBIOTEPHOTO
MOJEJIMPOBAHHUS

e llHTEepakTHBHBIE
MIPAKTUYECKUE 3aHATHS;
e lHTepakTUBHBIC
nabopaTopHbIe 3aHATHS,
e llHTEepakTHBHBIE

Cocrasn 3HaTh YMeTb Bnanets
Conepxanue 3HaeT NPUHLIMIIBI Croco0OeH ucnoap3oBark  Biameer crtocoOOHOCTBIO
3TaroB MOCTPOCHHS MPOCTEUIIINX  CTaHIAPTHBIC CTPOUTH MPOCTEUIITHE

buznueckue u
MaTeMaTH4eCKUe MOJETN
npubOOpOB, CXeM,
YCTPOMCTB M YCTAaHOBOK
AIIEKTPOHUKH U
HAHO3JIEKTPOHUKHU
pa3IM4HOTO
(GYHKIIMOHATBHOTO
Ha3HA4YEHHUs

e llHTEepakTUBHBIE
MIpaKTHYECKHUE 3aHATHS;
e lIHTepakTrBHBIE
n1abopaTropHbIe 3aHATHS;
e JlaGoparopHsbie
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JIEKLUU; JIEKLUU; 3aHSTHS,

e [IpakTuueckue e [IpakTuueckue o CamocTogTennbHas

3aHATHUS; 3aHATHUS; paborta;

e JlaboparopHbie e JlaGoparopHbie

3aHSTHS, 3aHSTHS,

o Jlekuuuy; o Jlekuuu;

e CamocTosiTenbHas e CamocTosiTenbHast

pabora; pabora;

e [loagroroBka k e [loaroroBka k

9K3aMEHY; 9K3aMEHY;
Hcnonb3yemble e Ortuer no e Ortuer no e Otuer no
cpencraa nabopaTopHOit paboTe; nabopaTopHOi paboTe; naboparopHoii paboTe;
OLICHUBAHUS e Omnpoc Ha 3aHATHSIX; e Omnpoc Ha 3aHATHX; e Pacyernas pabota;

e PacuerHas pabora;
e DJK3aMCH;

e Pacuernas pabora;
e DJK3aMecH;

e DK3aMeEH;

dopMynrupoBKa IOKa3areiel 1 KpUTEPUEB OLICHUBAHUS JaHHOW KOMIIETEHIIMY NIPUBEIECHA B Tabau1e 6.
Tabnuna 6 — IlokazaTenu U KpUTEPUH OLIEHUBAHUS KOMIIETEHIIMH Ha 3Tanax

Cocrasn 3Harb YmMmeTb Brnaners
OtmmyHOo e OO0Onamaer e OOmnamaer nquarmazoHoM e Brianeer
(BBICOKMH ypOBEHb)  (haKTHYECKHMU H MPAKTUYCCKUX YMCHHIA, CIIOCOOHOCTBIO CTPOUTH
TEOPETUIECKUMU TpeOyeMbIX JIs IIPOCTENIINE

Xoportio (6a30BbIi
YPOBEHB)

3HAHHUSMH B TOCTPOCHUHU
(bu3HYECKUX U
MaTeMaTHYEeCKUX
Mojeneit mpudopos,
CXEM, YCTPOMCTB U
YCTaHOBOK AJICKTPOHUKHU
1 HaHODJICKTPOHUKHU
pa3IU4HOrO
GYHKIIMOHATIBHOTO
Ha3HAYCHMS,

e 3HaeT NPUHLUIBI
MIOCTPOEHUS
MIPOCTENIINX
(bU3UYeCKUX u
MaTeMaTH4eCKUX
MoJienen mpuodopos,
CX€EM, YCTPOMCTB U
YCTaHOBOK AJIEKTPOHUKHU
Y HAaHODJIEKTPOHUKHU
pa3IM4YHOrO
(bYHKIIMOHAIBHOTO
Ha3HAYEHUS;

WCIIOJIb30BaHUS
CTaHJApTHBIX
MPOrpaMMHBIX CPEACTB U
MaT€MaTHYCCKUX
MoJienel mprudopoB u
YCTPOMCTB ISl UX
KOMIIBIOTEPHOTO
MOZEIUPOBAHUS,

e Crioco0OeH NpuMEHSTh
CTaHJIapTHHIE
IIpOrpaMMHBIE CPEJCTBA
KOMITBIOTEPHOTO
MOJIETUPOBAHHUS
pruOOpPOB U YCTPONCTB
CXEMOTEXHUKH;

(dbuzndeckue u
MaTeMaTu4eCK1e MOACIH
puOOPOB, CXEM,
YCTPOMCTB U YCTAHOBOK
ANIEKTPOHUKH U
HAHORJIEKTPOHHUKH
Pa3IMYHOTO
(YHKIIMOHAIBHOTO
HA3HAYCHUS,
aHAIM3UPYET Pe3yJbTaT,
JIeNIaeT BBIBOJIBI;

e Braneer
CIIOCOOHOCTBIO CTPOUTH
IIPOCTEUILINE
¢duznueckue u
MaTeMaTH4eCK1e MOJIEIH
6a3oBoro Habopa
npubOpoOB, CXEM,
YCTPOMCTB U YCTAHOBOK
IEKTPOHUKH U
HaHOXJIEKTPOHUKH;

VYI0OBIETBOPUTEIILH
0 (TTOPOTOBBIN
YPOBEHD)

e OOGnagaer 0a30BBIMU
OOIIIMMH 3HAHHUSIMH B
YaCTH MMOCTPOCHHS
MPOCTEUIINX
(bu3nIecCKux u
MareMaTHYeCKUX
Mojenen
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e CmocobeH
HCIIOJIb30BaTh
CTaHJIapTHHIE
MIPOrpaMMHBIE CPEJICTBA
JJIA KOMHI)IOTepHOFO
MOJICITUPOBAHUS
3aJITaHHBIX

e IIpu npssmom
HaOJIIOIEHUHU CIIOCOOEH
CTPOUTH MPOCTEHIIINE
¢buznyeckue u
MareMaTu4ecKre MOJCITH
THUIIOBBIX CXEM;
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CXEMOTEXHHUYECKHUX AJIEKTPUUECKHUX CXEM,
IIPMUTHUBOB; 101 HAOJIFOIEHUEM,

3 TunoBble KOHTPOJIbHbIE 3aJAHUS
Jns peanuzanuy BbIIICIEPEUUCICHHBIX 337a4 00y4eHUS! MCIONB3YIOTCS THUIOBBIE KOHTPOJIbHBIE
3aJlaHusl WM WHBIE MaTepuaibl, HEOOXOMUMBIC IJIs OIICHKH 3HAHWW, YMEHHI, HABBIKOB M (WJIM) OMBITA
NEeSITeIbHOCTH, XapaKTePU3YIOIIUX JTarbl (OPMHUPOBAHUS KOMIIETEHIIMM B TpOIEcCe OCBOCHUS
00pa3oBareIbHOI MPOrpaMMBI, B CIEIYIOLIEM COCTABE.

3.1 TeMbI ONIPOCOB HA 3aAHATUAX
— Hmnynsec. HMnynbCHasg NOCHEAOBATENIbHOCTh. YacTroTa, CKBaXXHOCTb, OTHOCHUTEJbHAS
JUIATENBHOCTE.

- Hepexoz[HHe IIPONLECCHI, AIICPUOJUICCKUEC 3BCHb

— Kmrou ¢ OD. Kirou 3Be3ma. I[Iporecchl B OUIIONISIPHOM TPaH3UCTOPE B PEKHUME KITFOUA.
Hacpimenue tpansucropa.

— MBHorokackaasabsle yCWIMTENN Ki1acca D 1 MeTouka ux pacyeros.

— OcHOBHBIE TapaMeTpbl U(PPOBBIX HHTETPATBHBIX CXEM.

— Tpurrep ¢ smMmuTEpHOU CBA3bI0. DOpMHpOBaHHE JIOTMYECKUX YpoBHeW RS- tpurrep Ha
JUCKPETHBIX 2JIEMEHTaX.

— Tpurrep. Bapuantsl cxem ynpasineHus. MeToauka NpoeKTUPOBaHUS.

— XKnaymwmit mynsruBuOparop Ha OUIOJIAPHBIX TpaH3ucTopax. IIpuHuIMI AelcTBUs, METOAMKA
pacueta BapuaHTbl cxeMm aBTOKOJ€OaTeNbHbIX MYNIbTUBUOpaTopoB. [lpuHIMN nedcTBUSA, METOAMKA
pacuera.

— MynbsTHBHOpaTOpB ¢ TpaHCPOPMATOPHOU CBSI3BIO0 U OJIOKMHT TeHepaTopbl. PexkuMbI pabOTHI.
BapuaHTbl cxeM, METOIMKA pacyera.

— Opnotaktablid Taiimep 1006BA 1

— DJeMeHTBl C OTpHUIATeIbHBIM cOmpoTHBIeHHEM. OIHONEPEXOMHBIM TPAH3UCTOP U €ro
npumenenue. Bapuantsl cxem Ha OIIT, MeToauku pacuera.

— CXeMOTeXHHYECKHUE PEIICHUs], IPUHILIUI JEHCTBUS U METOIUKH pacyeTa.

— CXeMOTeXHHYECKHUE PEIICHUs], PUHIIUI IEHCTBHS K METOMKHU pacueTa.

— Marpunst 3V, npeo6pa3oBaHue KoAa B HalpsbKEHUE.

— MMM npeobpazoBarenb. CXEeMOTEXHHUYECKUE PEIICHMsI, MPUHININ JEHCTBHS M METOIUKH
pacuera.

— I/ICTOLIHI/IKI/I IINUTAaHUA HA OCHOBE KIIFOUCBBIX CXCM. CXGMOTGXHI/I‘I@CKI/IG pemeHI/m, HpI/IHHI/IH
JEWCTBUS U METOJMKH pacuera.

— MHMcTouyHMKY OUTaHHS HAa OCHOBE KIIFOYEBBIX CXEM. CDOpMI/IpOBaHI/Ie AJITOPUTMOB YIIPABJICHUA
KJIIOYEBBIMHA MCTOUYHHMKAMM NMUTaHUs. Pacuer.

3.2 DK3aMeHALMOHHbIE BONPOCHI
. ALl — mapamienbHOro THUIIA.
. ALl — mocnenoBareIbHOrO THUIIA.
. ALII — cnepsmero Tumna.
. AIIIT — nBOMHOrO UHTErPUPOBAHHUS.
. Marpuunsie ALIL
. beamarpuunsie AIIIL.
. [TAIT ¢ 1BOMYHO B3BELIEHHBIMU PE3UCTOPAMH.
. LHAII ¢ marpuneit Tumna R - 2R.
. HAIT 6e3marpruHOro THIIA.
— 10. Kons! npumensiembie B LIAIT u ALIIT.
— 11. DnemeHTsI 1 y37b1, BAUsAONME Ha ToUHOCTh ALIIT ABOITHOTO MHTErpUPOBAHUS.
— 12. DnemenTsl, Biustomue Ha TouHocTh ALl mapannensHoro Tuna.
— 13. Tpansuctopuslii Kiatou. CBOICTBa, CXEMbI BKJIIOUEHHS, METOJIMKA pacyeTa.
— 14. Teneparop nuHEHHO HapacTalOUIEro HanpspkeHus. [IpuHOUN JOEHCTBUS M METOAMKA
pacuera.
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— 15. IIpunnun padotsr OIIT u meTonuka pacuera myastuBuOparopa Ha OIIT.

— 16. I'JINH co crabunuzaropoM Toka 3apsana. [IpuHuun neiicTBus, MeToauKka pacyera.

— 17. TJIMH co crabunuzaropom Toka paspsaa. [IpuHIun aeicTBus, METOIMKa pacuera.

— 18. I'eneparopsl TMHEHHOTO U3MEHSIOIIETOCS HAIPSDKEHHS CO CTa0MIN3aTOpaMy TOKA.

— 19. Hecummerpuunsiii Tpurrep. [IpuHuun neicTBus, Meanka pacyeTa.

— 20. Metomuka pacyeTa 2-X KaCKaJHBIX KJIIOYEBBIX YycuiauTened (0a3oBble IeMH C
dhopcupyronumu RC nensimn).

— 21. bIOKMHT reHepaTop B aBTOKOJI€0aTeIbHOM PEeKUME.

— 22. I'eHeparop JIMHEWHO MaJaroUIero HanpsbkeHus. [puHnun geiictBrs, METoAMKa pacueTa.

— 23, XKnayuuii MynsTuBHOpaTop Ha OUIONISAPHBIX TpaH3UCTOpax. [IpUHIMI AEHCTBUS, METOIHMKA
pacuera.

— 24.ABrokone0arenabHbIi MynsTUBHOpaTop. [IpuHIMT 1eHCTBHS, METOIMKA pacyeTa

3.3 Tembl pacueTHbIX padoT
— Kuaccuueckuit mynsruBuoparop Poiiepa;
— JIBomuHO-AecsaTHYHAs B3BemeHHas1(1-2-4-8) marpuna Ha 12 pa3psiios;
— Marpuna R-2R 4 pa3psna Ha 0CHOBE TOKOBOI'O CyMMaropa;
— VYerpoiicTBa Ha MOIYIPOBOIHUKOBBIX Mprudopax ¢ S 1 N xapakTepUCTUKaMU;
— MM npeoOpa3oBareib, IPUHITUIT ACHCTBUS U METOIUKHU pacyeTa.

3.4 Tembl 1a00paTOpHBIX padoT
— RC-uenu B uMnynbcHbIX yeTpoiicTBax (DopMupyromue 1ermm)
— KimroueBble yCTpoOiiCTBa, pPa3HOBUIHOCTH KJIIOUEH, MEPEXOAHbIE MPOLECChl B KIHOYEBBIX
ycTpoiicTBax (DIEeKTPOHHBIHN KITFOY).
— Tpurrep- popmuposarens (Tpurrep Llmuara).
— T'eneparops! nuHeliHO HapacTtaromero Hanpsoxenus (IJTIMH).

4 MeTronn4yeckne MaTepuaJIbl
s obGecnieuenus mpoiiecca oOydeHHs] U pelleHus 3a7ad 00ydeHHUs HCIONB3YIOTCS CIEIYIOIIHe
MaTepHuaIbl:
— METOAMYECKHE MaTepuajbl, OINPEACTSIONNe MPOIEeIypbl OIEHUBAHUS 3HAHUM, YMEHHI,
HAaBBIKOB U (WJIM) OMbBITA JEATENBHOCTH, XapaKTePU3YIOMIMX ATambl (HOp-MUPOBAHUS KOMIIETECHLUH,
coracHo 1. 12 paboueil mporpaMMsl.

4.1. OcHOBHas JUTEpaTypa

1. TepacumoB B. M., CksopuoB B. A. DnekTpoHHble LENM U MHKPOCXEMOTEXHMKA.
CxeMOTeXHHUKa KIIIOYEBBIX YCTPOMCTB (POPMHUPOBAHUS U MTPEOOpPa30BaHusl CUTHANIOB | YuebHoe rmocodue /
denepanbHOe areHTCTBO MO 00pa3oBaHMIO, TOMCKHI ToOCyIapCTBEHHBIH YHMBEPCUTET CHUCTEM
yhpaBiIeHUs U paauo3iekTpoHuku, Kadenpa nmpomeinuienHol snexkrponuku. - Tomck : TYCVYP, 2007. -
208 c. : ui., Tabin. - bubmuorp.: c¢. 207-208. - 189.10 p. (nanuuue B 6ubimorexke TYCVYP - 92 5k3.)

2. YuebHOE nocobue «MHKpPOCXEMOTEXHHUKA. AHazorosas MHKPOCXEMOTEXHUKA
[DnexTpoHHBIN pecypc] : 1 HanpasieHus noaroroBku 210100.62 «OnekTpoHUKa 1 HAHOIEKTPOHUKAY.
[Ipoduns: «IIpombimnennass snekrponuka» / Jleroctaes H. C., Yersepro K. B. - 2014. 238 c.
[OnexTpoHHBIi pecypc] - Pexxum noctyma: http://edu.tusur.ru/publications/4289, cBoG0AHBIIA.

4.2. JlonosiHuTEIbHAS JUTEpPaTypa

1. [udpossie ycTpolicTBA U MHKPOIPOLIECCOPHBIE CUCTEMBI : YYEOHUK Ui CpPEIHHX
CHelHalbHbIX y4eOHbIX 3aBefeHuii cBsizu / b. A. KamaGekoB. - 2-e u3a., mepepad. u gon. - M. : [opsuas
nunus-Tenexkom, 2007. - 336 c. : wi., Tabm. - (Yuebnuk. CriennanabHOCTh 7151 TEXHUKYMOB). - bubmauorp.:
c. 334. - ISBN 5-93517-008-6 (nanuuue B 6nbmorexke TYCVYP - 135 3k3.)

2. CXeMOTEeXHHKa aHaJIOTOBBIX JIEKTPOHHBIX YCTPOUCTB : yueOHoe mocobue /i By30B / B. H.
[TaBnoB. - M. : Akanemus, 2008. - 287, [1] c. : un., Tabn. - (Beicuiee npodeccuonansHoe 00pa3oBaHUeE.
Pagnorexnnka) (YueOHoe mocobue). - bubmmorp.: c. 284. - ISBN 978-5-7695-2702-9 (manmume B
ouommoreke TYCVYP - 26 3k3.)

3.  MuxkpocxeMoTexHUKa ¥ HaHOYIeKTpoHWKa [Tekcr] : ydeOHOe mocoOme mis By3oB / A. H.
Urnaros. - CIIG. : Jlanp, 2011. - 528 c. : win. - (YueOHuKM ans By3oB. CrenuanbHas TUTeparypa). -
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bubmuorp.: c. 515-522. - ISBN 978-5-8114-1161-0 (manuuue B 6ubmuoreke TYCVYP - 4 3k3.)

4. DneKTpOHHBIC eI U MHKPOCXEMOTEXHHUKA : YueOHuK s By30B / FO. A. beictpos, U. T.
Muponenko. - M. : Beicmias mkona, 2002. - 384 c. : un. - bubnuorp.: c. 382. - ISBN 5-06-004040-2 (B
niep.) (Hammuue B oubmmoreke TYCVYP - 101 5k3.)

5. OCHOBHBIE CXEMOTEXHHUYECKHE CTPYKTYPbl HHU(DPOBONM HHTETPATBLHON MUKPOIICKTPOHUKU:
IIpesentamuss / Jleroctaee H. C. - 2015. 27 c. [OnekrpoHHblii pecypc] - Pexum pgoctyna:
http://edu.tusur.ru/publications/5585, cBOOGOIHBIH.

6. Kimaccudukauus wuHTErpanbHblx MukpocxeM. Cuctema 0003HAU€HHMH HWHTETrpabHbBIX
mukpocxeM: IIpesentarus / Jlerocraes H. C. - 2015. 30 c. [DnexrpoHHsIii pecypc] - Pexum mocryma:
http://edu.tusur.ru/publications/5579, cBoOOIHBIH.

7. MHckycctBo cxemorexnuku [Tekcr]| : moHorpadust / 1. Xoposum, Y. Xumt. - 7-¢ uzn. - M. :
BMHOM, 2014. - 704 c. : Tabmn., puc. - [Iep. ¢ aanm. - ISBN 978-5-9518-0351-1 (manuumne B OubIMoTEKE
TYCYP - 1 5k3.)

4.3. YueOHO-MeTOAMYECKOE M0COOHE U POTPAMMHOE o0ecrnedyeHue

1. Jlerocraece H.C. MukpocxemoTexHuka. PykoBOJICTBO K OpraHu3alid CaMOCTOSTEIbHOU
paboThl 11 cTyaeHToB ciennanbHocTH 210104.65 « MUKpPO3IEKTPOHUKA U TBEPIOTEIbHAS HIICKTPOHUKA
/ H.C. Jleroctaes, K.B.YUerBepros. — Tomck: ToMcK. TOC. YH-T CHCTEM YIIpP. ¥ PaIHONICKTPOHUKH, 2012, —
46 c. [DnexkTpoHHbIH pecypc]. - http://www.ie.tusur.ru/docs/Ins/mst.zip

2. bamkupo B. H., OpnoB A. A. JlaboparopHblii NpakTUKyM IO JUCHUIUIMHE
«MuKpocxeMOTeXHHKa» s cTylaeHToB creuuanbHoctd  210104.65  «MukposnekTpoHuka U
TBEpAOTENbHAS AIEKTPOHUKAY [ DIeKTpoHHbIH pecypce]. - http://ie.tusur.ru/docs/Ins/I_mst.rar

3. 2Mukpocxemorexauka. L{uppoBas MUKpOCXeMOTEXHUKA : yIeOHO-METOAMUECKOe mocodue /
H. C. Jlerocrae, K. B. UetrBepros ; pen. II. E. Tposu ; ®eaepanbHoe areHTCTBO MO 0Opa30BaHUIO,
ToMckuii rocynapCTBEHHbI YHUBEPCUTET CUCTEM YINPABICHUS U PaguoIeKTpoHUKU. - Tomck : TYCVYP,
2007. - 123[1] c. : un., Tabn. - ([IpuopureTHbie HalOHATIBHBIE TPOEKTHI. OOpazoBanue). - bubmuorp.: c.
6-7. - ISBN 978-5-86889-450-3 : 48.53 p. (manmmuue B 6udimoreke TYCYP - 98 5k3.)

4. CxemoTexHuka: MeToauYeCcKUe YKa3aHUs [UIsl TMPOBENCHUS MPAKTHUYECKUX 3aHATHH /
Macanos E. B., Osepxun JI. B. - 2011. 22 c. [DnekrpoHHblii pecypc] - Pexum pgocryma:
http://edu.tusur.ru/publications/1200, cBoOOIHBIH.

4.4. Ba3bl JAAHHbIX, I/IH(l)OpMaIII/IOHHO ClIPpaBOYHLIC U MOUCKOBLIC CHCTEMbI
1. TlarentnHas 6a3za P® o TOIOJIOTUSAM HMHTETPaJIbHbIX CXeM:
http://lwww1.fips.ru/wps/wcm/connect/content_ru/ru/inform_resources/inform_retrieval_system/
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