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Paccmotpena u omoOpeHa Ha 3aceJaHuu Kadeapsl
nporokon Ne 41 ot « 31 » 8 2016 1

JINCT COTJIACOBAHUIA
PabGouass mporpamma cocraBiieHa ¢ ydeToM TpeOoBaHuii dDexepanbHoro locygapcTBEHHOTO
oOpa3oBarenbHOTO craHgapra Beicmiero oOpazoBanus (PI'OC BO) mo HampaBieHUIO TOATOTOBKU
(cnermmanpHOCTH) 11.03.04 DrnexkTpoHWMKAa W HAHOAJIEKTPOHHWKaA, yTBepkaeHHoro 2015-03-12 rona,

paccCMOTpeHa W YTBEp)KIeHa Ha 3acenaHud Kadempbl «  » 20 roma, MpOTOKOI
Ne .
PazpaboTunku:
npodeccop kad. [Ip> Muxansaenko C. I
noreHT kad. [1pd Cksopuos B. A.

3aBeayromuii ooecneunBaronieit kad.
IIp> Muxanpuenxo C. I

Pabouast nmporpamma cornnacoBaHna ¢ (pakyibTeToM, IPOPUINPYIOLIEH U BhITycKarolel kadeapamu
HaIpaBJIeHUs TOJTOTOBKHU (CIEIUAIBLHOCTH).

Hexan ©®OT Boponun A. 1.

3aBeayrolMii BelTycKaromei kad.

O] Tposn I1. E.
OKCIEpTHI:

npocdeccop kad. [Ip>d Jlerocraes H. C.

noteHT kag. OO Uucroenona U. A.
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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 3JIEMEHTOB, MUKPOCXEM, OTNEPAIMOHHBIX YCHIIUTENCH,
JIOTUYECKHUX JIEMEHTOB

1.2. 3agaum QM CUMILTHHBI
— UW3ydeHUe padOThl INCKTPOHHBIX KIOUEH B JUCKPETHOM W WHTETPAILHOM HCIIOIHEHUH,
MYJIBTUBHOPATOPOB, TEHEPATOPOB HMITYJIBCOB CIEIUATBHON (OPMBI, ITU(POAHATOTOBBIX W aHAJIOTO-
nu(poBbIX Mpeodpa3oBaTeei;
—  TpuoOpeTeHNe HABBIKOB aHAN3a U paciyeTa XapaKTePUCTUK dICKTPHUSCKUX IIETIeH;
—  WCCIIE[IOBAaHWE NPOCTEHIMX (PUINYECKUX M MATEeMATUYECKUX MOJEJIeH MpUOOpOB, CXeM,
YCTPOMCTB M YCTAHOBOK AJICKTPOHHUKHU M HAHORJIEKTPOHUKH PA3THYHOTO (DYHKITMOHATLHOTO HA3HAYCHUSI.

2. Mecro qmucuuiuiaiabl B cTpykrype OITOII

Juctummmaa «Cxemorexauka» (b1.B.O/1.13) orHocuTcs k 610Ky 1 (BapuaTuBHas 4acTh).

[IpenmiecTByroUMMH ~ JUCHMILIUHAMY,  (OPMHUPYIOIIMMU  Ha4dallbHbIE  3HAHUA, SBISAIOTCA
ClIeylolue AUCUMIUIMHBL:  MuKpoanekTpoHuKa, [IpuOOpHO-TEXHOIOTMYECKOE  MOJEIMPOBAHUE,
Teoperudeckue OCHOBBI MEKTPOTEXHUKHU, DIEMEHTHI U TPUOOPHI HAHOAIEKTPOHUKH.

[TocnenyromumMy  TUCHMIUIMHAMHU  SIBIISIIOTCS:  BpImyckHass — KBanuQuKanMoHHAas  paboTa,
MukpocxemorexHuka, MogenupoBaHue U NPOEKTUPOBAHUE MHUKpPO- M HaHocucTeM, (OCHOBBI
IIPOEKTUPOBAHUS NEKTPOHHON KOMIIOHEHTHOM 0a3bl.

3. TpeOoBanus K pe3yJibTaTaM OCBOCHUS AUCHHILINHBI

[Tponiecc n3yueHust JUCUUIUIMHBI HallpaBiieH Ha (JOPMHUPOBAHUE CIETYIOIUX KOMIETEHIUI:

—  OIIK-3 crmocoOHOCTBIO peliaTh 3a/addl aHajih3a W pacdyeTa XapaKTePUCTHK JJICKTPUUIECKHUX
LIeTIeH;

— IIK-1 cmnocoOHOCTBIO CTPOUTH MNpoCTeHiine (U3NYECKHEe U MareMaTHYeCKHE MOJIENH
npubOpoOB, CXEM, YCTPOWCTB M YCTAaHOBOK DJCKTPOHMKH W  HAHOMJIEKTPOHHKH  Pa3IMYHOTO
(YHKIMOHAJIBHOTO Ha3HAYEHHUs, a TaKXKe HCIOJIb30BaTh CTAHJAPTHBIE IPOTPaMMHBIE CpEJCTBA HX
KOMITBIOTEPHOTO MOJICTTUPOBaHHMs1/

B pesynbrare n3y4eHus JUCLUILUIMHBI CTYNEHT JOJKEH:

— 3HaTb DKBHUBAJICHTHBIE CXEMbl AKTHBHBIX JJIEMEHTOB; METOJbl aHallu3a YacTOTHBIX U
MEPEXOIHBIX XapaKTepUCTUK; NPUHLMUIBI JEHCTBUS M METOJbl pacyeTra yCUJIUTENeH, TeHepaTopoB,
CTa0WIIN3aTOPOB U TMpeoOpa3oBareiell AIEKTPUYECKUX CUTHAJIOB; AJIEMEHTHYI0 0a3y aHaJoroBoil H
1M (ppOBON TEXHUKH, MPUHLMUIBI JEHCTBUS M METOMABI pacyera 3JIEMEHTOB aHAJOrOBBIX U HU(POBBIX
UHTETPAJIbHBIX CXEM.

— yMeTb IPOBOJUTH aHAIW3 LiENed MpU MOCTOSHHBIX M CHHYCOMJAJIbHBIX BO3ACUCTBUSX, a
TaK)Ke IMpPU BO3JEHCTBUU CHUTHAJIOB IMPOU3BOJIBHOM (DOPMBI, MMIYIbCHBIX CHUTHAJIOB; aHAJIU3UPOBAThH
BO3JCUCTBHSI CHUTHAJIOB HA JIMHEWHBIE M HE JIMHEWHBIE LENH, IPOU3BOAWUTH pPACUET YCHIMTEIEH,
TeHepaTopoB, CTa0WIN3aTOPOB M IpeoOpas3oBaTesiell 3IEKTPUUECKUX CHUTHAJIOB; OCYIIECTBISATH BBIOOP
ANIEMEHTHOW 0a3bl aHAJOrOBBIX M IM(POBBIX MHTETPABHBIX CXEM; CHHTE3UpOBATh AHAJIOTOBHIE H
uu(ppoBbIE yCTPOWCTBAa HAa OCHOBE JAaHHBIX 00 MX (DYHKIIMOHAJbHOM HA3HAYEHUH, AIIEKTPUUYECKUX
napaMeTpax M yCIOBMSIX IKCIUTyaTallUu.

— BJaJeTh METO/JaMHU aHalIM3a NEPEXOJHBIX MPOLECCOB B JUHEHHBIX M HEIMHEHHBIX LEIsX;
CTaHJapPTHBIMU TNPOTPAMMHBIMHU CPEJICTBAMHU KOMIIBIOTEPHOTO MOJEIMPOBAHUS DJIEKTPUUECKUX LIETEeH ;
TEXHHMKOH IMarHOCTUKH JIEKTPOHHBIX CXEM.

4. O0beM JMCUMILIMHBI M BUbI Y4eOHOU padoThI
OOmast TpyAOEMKOCTh IUCHMIUIMHBI cocTaBisieT 4.0 3aueTHBIX €IWHUIBI U TpE/ICTaBlieHa B
tabmuue 4.1.
‘Ta6J11/1ua 4.1 — TpynoeMKOCTb JUCIUILINHBI

Bunbl yueOHOI nesTenbHOCTH Bcero gacos CemecTpsl

6 cemecTp

CornacoBaHa Ha noptane Ne 4645 3



AynutopHbI€ 3aHATHS (BCETO) 68 68
Jlexun 34 34
[IpakTrueckue 3aHATHS 18 18
JlaGopatopHbie 3aHATHSA 16 16
W3 Hux B MHTEPAKTUBHOMN (hopme 12 12
CamocrosiTenpHas pabota (Bcero) 76 76
OdopmieHre 0TYETOB IO JIA0OPATOPHBIM padoTam 10 10
[IpopaboTKa JIEKITMOHHOTO MaTepuaa 36 36
[TonroToBka K MPakTUYECKUM 3aHATUSAM, CEMHHAPAM 30 30
Bcero (6e3 sx3ameHa) 144 144
OO01mas Tpy10eMKOCTh Yac 144 144
3auetHble Eqununst Tpynoemkoctu 4.0 4.0
5. Conep:xanue TUCHMILIHHBI
5.1. Pa3aeJibl AUCHUIJIMHBI U BUAbI 3aHATHIA
Paznenbl nuCUUIUIMHBL U BUBI 3aHATUN TPUBEACHBI B Ta0uie 5.1.
Tabnuna 5.1 — Pasgensl IUCHUIIMHGBL U BUABI 3aHATHA
[Ipaktnu JlaGopa Camoc | Beero
Tositenl  4yacoB = Dopmupyembie
No ' Haszpanus paznenoB JUCUMIUIMHBL | JIleKiuu = €cKue | TOpHbIE
pHAs (6e3 KOMIIETEHIIU N
3aHATUS PAOOTHI
pabora 9K3.)
1 ITapameTpsl U XapaKTEPUCTHKH 2 0 0 4 6 OIIK-3, [1IK-1
UMITYJIBCHBIX CUTHAJIOB
2 RCu LR nenu B UMIYIIbCHBIX 2 0 4 6 12 OIIK-3, ITIK-1
YCTpOMCTBAX
3  KiroueBsle yeTpoiicTsa, 4 2 4 6 16 OIIK-3, T1K-1
Pa3HOBHIHOCTH KITFOUEH,
MIEPEXO/IHBIE MPOIIECCHI B
KJIFOYEBBIX YCTPOUCTBAaX
4 OcHOBHBIE TapaMeTphl HUPPOBBIX 2 0 0 4 6 OIIK-3
WHTETPATBHBIX CXEM U UX
CXEMOTEXHHKA
5 Tpurrep llImuara u RS-tpurrep na 4 2 4 6 16 OIIK-3, TIK-1
JUCKPETHBIX JIEMEHTAX; BAPUAHTHI
CXeM YIpaBlIeHUs
6  3aTtopMOKCHHBIE U 2 0 0 4 6 OIlK-3, TIK-1
aBTOKoIeOaTeIbHbIE
MYJIBTUBUOPATOPHI
7 MynbTuBHOPATOPHI C 2 2 0 6 10 OIIK-3, TIK-1
TpaHcPOpPMaTOPHOI! CBSI3BIO U
OJIOKUHT TeHEePaTOpPhI
8 HHTerpanbHBIi TaiiMep H €ro 2 0 0 4 6 OIIK-3
MPUMEHEHNE
9 VYerpoiictBa Ha 2 2 0 6 10 IK-1

HOJIYIPOBOAHUKOBBIX MPUOOpax C
S u N xapakrepucTUKaMu
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10 T'eneparopsl IMHEIHO 2 2 4 6 14 OIIK-3, T1K-1
HapacTarolero HanpsHKeHUs
11 Teneparopbl JIMHEWHO MAJAIONIETO 2 2 0 6 10 OIIK-3, TTIK-1
HaPsKCHUS
12 CuHTe3 CUTHAIOB CHenraIbHON 2 2 0 6 10 OIIK-3, TTIK-1
dopmer Ha 6aze [IATL
13 CnocoOsl perynupoBaHus 2 2 0 6 10 OIIK-3, T1K-1
HaIpsKEHHUsS ¥ TOKA B YCTPOMCTBaX
peoOpa3oBaTeNbHON TEXHUKU
14 HMcToYHMKM NUTAHUS HA OCHOBE 4 2 0 6 12 OIIK-3, TIK-1
KITIOUEBBIX CXeM, ()OPMUPOBaHHE
AJITOPUTMOB YIPaBICHUS
Htoro 34 18 16 76 144
5.2. Conep:xkanue pa3ie/ioB IMCHUIJIMHBI (110 JEKIUSIM)
Coneprkanue pa3zienoB JUCIUILINH (T10 JISKIHUSIM) IPUBEIECHO B Tadnuie 5.2.
Tabnuma 5.2 - Conepkanue pasaeiaoB TUCHUILIAH (IO JIEKITUSIM)
dopmupye
Tpymoe PMHUDY
ConeprxaHue pas3zienoB JUCIHUILUIMHBI 110 MbIE
Hazpanus pa3nenos MKOCTb,
JEKLIUAM u KOMITETEHI]
707§
6 cemecTp
1 TTapameTphl U XapaKTEPUCTUKHU Nmnynsc. UMnynscHas 2 OIIK-3,
HUMITYJIbCHBIX CUTHAJIOB nocJiezoBaresbHOCTh. YacroTa, [K-1
CKBa)KHOCTb, OTHOCHUTEJIbHAS
JUIUTEIBHOCTb.
Htoro 2
2 RC u LR uenu B UMIYJIbCHBIX IlepexomHble IpoOLECCH], AalIEPUOANYECKUE 2 OIIK-3
YCTPOMCTBAX 3BEHbS
Hroro 2
3 KitroueBble yCTpONCTBA, Kitrou ¢ O3. Kirou 3Be3na. [Tpoueccel B 2 [K-1
Pa3HOBUIHOCTHU KJIIOUEH, IIEPEXO/IHbIE  OUIOISPHOM TPAH3UCTOPE B PEXKUME
MPOLIECCHI B KJIIFOUEBBIX YCTPOMCTBaX  Kitoya. HacellieHue TpaH3ucropa.
MHorokackaiHble ycuInTenu kiacca D u 2
METOAMKA UX PACUETOB.
Hroro
4 OcHoBHbIe apamMeTpbl HUPPoBEIX  OCHOBHBIE MapaMeTPhl HUPPOBBIX OIIK-3
MHTErPAJIbHBIX CXEM U UX MHTETPAJIbHBIX CXEM.
CXEMOTEXHHKA Vroro 2
5 Tpurrep lImuara u RS-tpurrep na Tpurrep ¢ SMMHUTEPHOMN CBA3BIO. 2 OIIK-3
JTUCKPETHBIX 2JIEMEHTAaX; BAPHAHTHI dopMUpOBaHHUE JIOTHYECKUX YPOBHEH
CXEM YIpPaBJICHUS RS- Tpurrep Ha JUCKPETHBIX dJIEMEHTaX.
Tpurrep. BapuaHTel cXem yIpaBiIeHUsI. 2
MeToauka npoeKTUPOBAHMUS.
Hroro 4
6 3aTopMOXKEHHbBIE U Kyt MmynsTUBUOpaTOp HA 2 OIIK-3,
aBTOKOJNIeOaTeNbHbBIE OUMONSIPHBIX TpaH3ucTopax. [IpuHIHI IK-1
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MYJIBTUBUOPATOPHI NeicTBUS, METOIMKa pacueTa BapuaHTsl
CXeM aBTOKOJIEOATEIbHBIX
MyJAbTUBHOpaTopoB. [IpuHiumn neiicTBus,
METOAMKA pacyera.
Utoro 2
7 MynsTUBHOPATOPEI € MynbsTUBHOpATOPHI ¢ TPAaHCHOPMATOPHOI 2 OIIK-3
TpaHcPOpMaTOPHOIl CBSI3BIO U CBSI3bIO M OJIOKHUHT TeHepaTophbl. Pe:xnMbl
OJIOKMHT FeHepaTopbl paboTsl. BapuaHThl cxem, METOMKa
pacuera.
Hroro 2
8 NHTerpanbHblil TaliMep U €ro OpnorakTtHeli Talimep 1006BU1 2 OIIK-3
pUMEHEHHE Vitoro 2
9 VYcrpoiicTBa Ha DNEMEHTHI C OTPULIATEIILHBIM 2 [IK-1
MOJTYIIPOBOJAHUKOBBIX ITpubopax ¢ S u  conpoTusieHueM. OIHONEPEXOIHbIH
N xapakTepucTUKaMH TPaH3UCTOP U €r0 IPUMEHEHHUE.
Bapuantel cxem Ha OIIT, MeToauku
pacuera.
Htoro 2
10 I'eneparopsl TUHEIHO CXeMOTEeXHUYECKUE PELIEeHUs, IPUHIUI 2 OIIK-3,
HApPACTAIOIIET0 HAMPSHKEHUS JEHCTBUS M METOJIMKU pacyeTa. [K-1
Htoro 2
11 I'eneparops! muHENWHO najaromero  CxeMOTEXHHUYECKHUE PEIICHUs, TPUHLINIT 2 OIIK-3,
HaNPSHKEHUS JEHCTBUS M METOJIMKU pacyeTa. [K-1
Hroro 2
12 CuHTE3 CUTHAJIOB CIIEIUAILHON Marpuisl 3V, npeodpa3oBaHue Kojia B 2 TIK-1
dopmer Ha 6aze [TATL HaIpsiKeHHE.
Hroro
13 CnocoOs1 perynupoBaHus IMM mipeobpa3zoBaTesb. 2 OIIK-3,
HalpsHKEHUS M TOKa B ycTpoiicTBax ~ CXeMOTEXHHUYECKUE pelieHus], IPUHLIUI [K-1
npeoOpa3oBaTeIbHON TEXHUKU JICUCTBUS U METOJIUKHU pacyera.
Hroro 2
14 VlcTOYHUKM MUTaHUS HA OCHOBE VICTOUHMKY MUTAaHUS Ha OCHOBE 2 [K-1
KJIIOUYEBBIX CXeM, (hOpMUPOBaHKE KIIFOYEBBIX cxeM. CXeMOTEeXHUYECKHE
QJITOPUTMOB YIIpaBIIEHUS peLIeHMs, TPUHIHI JeHCTBUS U
METOAMKH pacyera.
VICTOUHMKY MUTAaHUS HA OCHOBE 2
KIIFOUYEBBIX cxeM. PopMHpoBaHUe
AITOPUTMOB YIPaBJICHUS KIIIOYEBBIMU
MCTOYHMKAMHU NMUTaHus. Pacuer.
Hroro 4
Hroro 3a cemectp 34

5.3. Pazgesbl AMCHUILUIMHBI U MEKIUCIUIUIMHAPHbIE CBS3H € 00ecneYnBAKIIMMU (MPeabIAyIUMH)
U o0ecredyuBaeMbIMH (IOCJIETYOUUMH) TUCHUTIHHAMU

Paznmenpl OUCHUIUIMHBI ¥ MEXAUCUUIIIMHAPHBIE CBS3W C OOECHEUMBAIOIIMMU (MPEIbIAYIIUMU) U

obecreynBaeMbIMU (TIOCJIETIYIONTMMHI ) JUCITUTUTHHAME TIPEICTaBIICHBI B TabmuIie 5.3.
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Tabnuma 5.3 - Pa3gensl AUCIUITMHBL M MEXKIUCIUITTMHAPHBIE CBA3H

No paznenoB qaHHOUW MUCHMIUIMHBL, 11 KOTOPBIX HEOOXOIMMO U3YUCHHE

N Hammerosatme 00ecreynBaOIUX U 00€CTIeUnBAEMbIX TUCIIUIUTHH
JUCLUTUIMH
1 2 3 4 3) 6 7 8 9 10 11 12 13 14
[IpenmecTByronme 1UCHUILTUHbBI
1 MukpoanexkrtpoHuka =+ + + + + + + + + + + + +
2 TIpubopHo-
TEXHOJIOTHYECKOe + 4+ + + o+ +
MOJICJIUPOBaHUE

3 Teoperuueckue

OCHOBBI + + + + + + + + + + + + + +
AIIEKTPOTEXHUKHU

4 DjeMeHTHl U
npudopHI + + + + + + o+ +
HaHOYJICKTPOHUKHU

[Tocnenyromuye TMCUUTUIAHBI

1 BeimyckHas
KBaTM(UKAIIMOHHAs |+ + + + + + + + + + + + + +
pabora

2 MuUKpPOCXEMOTEXHHK
a

3 MonenupoBaHue u
MPOEKTHPOBAHUE
MHUKPO- U
HAHOCHCTEM

4 OcHOBBI
MIPOEKTUPOBAHUS
AIEKTPOHHON
KOMITOHEHTHOH 0a3bl

5.4. CooTBeTCcTBHE KOMIIETEeHIM I, (POPMHUPYEeMBbIX IPH U3YYEeHUHU AUCUMILIMHBI, M1 BU/A0B 3aHATHH
CootBercTBHE KOMMETEHUUH, (HOPMUPYEMBIX MpPH H3YyYEHUH AUCUMIUIMHBL, U BHUJIOB 3aHITUN
IpeJCcTaBIeHo B Tabnuie 5.4

Tabmuua 5. 4 — CoorBercTBUE KOMIIETEHIIMM M BHUJOB 3aHATUH, (OPMHUPYEMBIX IpPH H3YYEHUU
JMCLUTUIMHBI
Buapl 3anaTuil
Komnieren o
ITHH — [Ipaktuuecku JlaGoparopusl CamMocTOATENb OPMBI KOHTPOJIA
€ 3aHATUA € 3aHATUA Has paboTa
OIIK-3 + + + + KonTposnbHas pabora,
Otuer no naboparopHoOit
pabote, Ornpoc Ha 3aHATHUSAX,
Pacuernas pabota
[K-1 + + + + KonTponbHas pabora,
Otuer no naboparopHOit
pabote, Ornpoc Ha 3aHATHUSAX,
Pacuernas pabota

6. UaTepakTuBHBIC MeTOALI M (POPMBbI OPraHU3ANMHU 00yUCeHUSI
TexHOIOTUU UHTEPAKTUBHOTO O0yUeHHs IIPH pa3HbIX (hopMax 3aHATHI B 4acax MpHUBEICHbI B TabmuIe 6.1
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Tabnuma 6.1 — TexHOIOrMKM UHTEPAKTUBHOIO 00YYEHUs IIPU pa3HBIX (popMax 3aHATHH B yacax

NuTtepaxr
HNHTepakTuBHBIC HNHTepakTuBHBIE
Metonnt UBHBIC Bcero
MpaKTHUYECKHE 3aHATHsL = J1a0OpaTOpHbIE 3aHATHUS
JEKIUU
6 cemectp
[Ipe3enTanuu ¢ 2 2 2 6
UCIIOJIb30BaHUEM
UHTEPAKTUBHOMN JOCKH C
o0CyXKIeHHEM
Pemenue cutyanimoHHbIX 2 2 4
3aja4
Wccnenosarenbckuit 2 2
METOJ
Uroro 3a cemectp: 6 2 12
Utoro 6 2 12
7. JIaGopaTopHbIil NPAKTHKYM
Coneprxanue 1aboparopHbIx padoT nmpuBeaeHo B Tabmuie 7.1.
Tabmuua 7. 1 — Conepskanue 1abopaTopHbIX paboT
dopmupye
Tpynoe f/lmepy
Haspanwmst paznenon Coneprxanue 1a00paTOpHBIX padoOT MKOCTb,
4 KOMITETEHI]
707§
6 cemecTp
2 RC u LR uenu B UMITYJIbCHBIX RC-1ienu B UMITYJIbCHBIX YCTPOMCTBAX 4 OIIK-3,
yCcTpoicTBax (DopmupyrolMe HEnn) IK-1
Hroro
3 KuroueBble ycTpoicTBa, KiroueBble ycTpoiicTBa, pa3HOBUIHOCTH OIIK-3,
Pa3HOBUJAHOCTH KIIFOUEH, IEPEXOJHBIE  KIIFOUEH, IEPEXOIHBIE POLIECCH B [K-1
IPOIIECCHI B KIIFOUEBBIX YCTPOIMCTBAaX  KIIFOUEBBIX yCTpOicTBax (DIEeKTPOHHBIN
KITIOY).
Hroro
5 Tpurrep LllImuara u RS-tpurrep na  Tpurrep- opmupoareins (Tpurrep OIIK-3,
JUCKPETHBIX 2JIEMEHTAaX; BAPUAHTBI [muara). [K-1
CXEM YyIpaBJICHUS Vitoro
10 I'eneparopsl TUHEITHO I'eHeparopbl JIMHEWHO HAPACTAIOLIETO OIIK-3,
HapacTaroLIETr0 HANPSHKEHUS Hanpspkenus (IJIMH). [K-1
Hroro 4
Hroro 3a cemectp 16
8. [IpakTHyeckue 3aHATHUS
ConepxaHue MpakTHUECKUX paboT mpuBeAeHO B Tadmuie 8. 1.
Tabnuna 8. 1 — Coxepkanne MpakTUIECKUX padoT
dopmupye
Tpynoe E/[Hepy
Ha3Banus pa3znenos ConeprkaHne MPaKTUYECKUX 3aHATUH | MKOCTb,
KOMITETEHI]
17071

6 cemecTp
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3 KuroueBble ycTpoicTBa, KiroueBbie ycTpoiicTBa, pa3HOBUIHOCTH 2 OIIK-3

Pa3HOBUIHOCTHU KJIIOUEH, IEPEXOHBIE KIIIOUEH, IEPEXOIHBIE ITPOLIECCH] B

MIPOLIECCHI B KJIFOYEBBIX YCTPOUCTBAX  KIIFOUEBBIX YCTPOMCTBAX.
MHorokackansbsle ycunurenu kiacca D.

Utoro 2
5 Tpurrep LlImuara u RS-tpurrep na  Tpurrep-dpopmupoBarens (Tpurrep 2 OIIK-3
JMCKPETHBIX dJIeMeHTax; BapuanTel  [lImuara). [IpuHImn geiicTBUs, METOIMKA
CXEM YIpaBJICHUS pacyera.
Utoro 2
7 MyasTUBHOPATOPHI C MynbsTUBHOpATOPHI ¢ TpaHCHOpMATOPHOM 2 [TK-1
TpaHc(hopMaToOpHOU CBSI3BIO U CBSI3BIO.
OJIOKHMHT T€HEepPaTophI Vitoro 2
9 VYcrpoiicTBa Ha OpnHonepexonHblil TPAaH3UCTOP U €T0 2 [IK-1

HOJIYIPOBOAHUKOBBIX IPUOOpax ¢ S U NMPUMEHEHHUE B KIIFOUEBBIX YCTPOUCTBAX.
N xapakrepucTukamu

Hroro 2
10 I'eneparopbl TUHEUHO ['eneparopsbl JIMHEIHO HAPACTAIOLLETO 2 OIIK-3,
HapacTaroLIEro HapsHKeHUs HaIIPSKEHUS, IPUHINI ICHCTBUS U IK-1
METOAMKH pacyera.
Hroro
11 I'eneparops! TMHEWHO Najarolero [eHeparopsl IMHEMHO Ma1al0IIEro 2 OIIK-3,
HaNPSHKEHUS HANPSDKEHUS, IPUHIUI ISHCTBUS U [K-1
METOAMKH pacyera.
Hroro
12 CuHTE3 CUTHAJIOB CHEIIMATBHOM CHHTEe3 CHUTHAJIOB CIEIHALHBIX (HOpM Ha 2 OIIK-3
dbopmel Ha 6aze LIAII 0aze LIAII. PacueTnas pabora. Ananus
BpeMeHHBIX xapakrepuctuk L{AIL
Hroro
13 CriocoOslI peryaupoBaHus CniocoObl perynnpoBaHus HapsKEHUS U 2 OIIK-3,
HaNpsDKEHUS U TOKa B YCTPOMCTBaX TOKa B yCTpoOiicTBax npeodpa3zoBaTebHON [K-1
peoOpazoBaTeIbHON TEXHUKU texHuku. KonTponbpHas padora.
Hroro 2
14 McTouHnKY IUTAaHUS HA OCHOBE M cTOYHMKY MUTAaHUS HA OCHOBE 2 [K-1
KJIIOUYEBBIX CXeM, (hOpMUPOBaHKE KIIFOUYEBBIX cxeM. MIMmynbcHbIe
aJITOPUTMOB YIPaBICHUS VCTOYHMKH MMUTAHUS, BUIBI MOLYIIALIUH.
Hroro 2
Hroro 3a cemectp 18

9. CamocrosiTeibHast padoTa
Bunel camocrosTenbHON paboThl, TPYIOEMKOCTh M (opMHUpyeMble KOMIETEHIIMHM IPEICTaBICHbl B
tabmuie 9.1.
Tabnuua 9.1 - Bunbl camocrosTenbHOU paboThl, TPYI0EMKOCTh U (hOpMUpYEMble KOMITETEHIIUU

dopmupy
Bunsl camocrodrensHon | Tpynoem  emble
Hassanus pasnenos DOpMBI KOHTPOJIA
paboThI KOCTh, 4 = KOMIIETEH
07078
6 cemecTp
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1 TTapameTpsl u [TpopaboTka JIEKITMOHHOTO OIIK-3, Omnpoc Ha 3aHATUAX
XapaKTEPUCTUKU Marepuaia IK-1
UMIYJIbCHBIX CUTHAJIOB Vitoro
2 RCu LR uenu B [TpopaboTka JIEKIIMOHHOTO OIIK-3, Ompoc Ha 3aHATHSIX,
MMIYJIbCHBIX YCTPOMCTBAX Marepualia IK-1 Otyet mo naboparopHoi
T

OdopmieHre 0T4eTOB 10 pabore

J1abopaTopHBIM paboTam

Hroro
3 KitoueBnie ycrpoiictBa, IloaroroBka k OIIK-3, Ompoc Ha 3aHATHSIX,
Pa3HOBUJIHOCTH KJIIOUEH, MPAKTUUYECKUM 3aHSITHUAM, IK-1 Otyet mo naboparopHoi
IIEPEXO/IHBIE NTPOLIECCH] B CEMHHApam pabore, Pacuernas
KIOYEBBIX YOTPOHCTBAX | [0 Gy ica IEKIMOHHOTO pabota

Mmarepuala

Odopmienne oT4eTOB 10

naboparopHbeIM paboTam

Hroro
4 OcHoBuble mapameTpsl  [IpopaboTka JIEKIIMOHHOTO OIIK-3 Ormpoc Ha 3aHATUIX
U(POBBIX UHTETPATbHBIX MaTepuasa
CXEM U MX CXCMOTCXHHKA  pr.
5 Tpurrep [lImunra u RS- Iloaroroska k OIIK-3, KonrpomnsHas padora,
TPUITEP HA IUCKPETHBIX  MPAKTUYECKUM 3aHSITHUSIM, [1K-1 Omnpoc Ha 3aHATHSX,
AJIEMEHTaX; BApUAHThI ceMuHapaMm Otuer no naboparopHOit
CXCM YHpaBIICHHA [TpopaboTka JTeKIIMOHHOTO pabore

Mmarepuala

OdopmieHre 0T4eTOB 10

nabopaTopHBIM paboTam

Hroro
6 3aTOpMOXKEHHBIE U [TpopaboTka ITEeKIIMOHHOTO OIIK-3, Ompoc Ha 3aHATHIX
aBTOKOJIEOATEIbHBIC Marepuana IK-1
MYJTBTUBUOPATOPHI Wrtoro
7 MyasTUBHOPATOPHI C [ToaroToBka k IK-1, Ornpoc Ha 3aHATHSIX,
TpaHcpopMaTopHOit MPaKTUYECKUM 3aHATUSIM, OIIK-3 Pacuernas pabora
CBSI3bI0 M OJIOKUHT ceMuHapaMm
TCHCPATOP®! [TpopaboTka ITEeKIIMOHHOTO

Mmarepuasa

Hroro
8 UnrerpanpHbiii Taiimep  [IpopaboTka JTEKIIMOHHOTO OIIK-3 Ormpoc Ha 3aHATUIX
U €ro NpuMeHEHue Marepuana

Hroro
9 VYerpoiictBa Ha ITonroroBka k [1K-1 KonrtponwHhas pabora,

MIOJTYTIPOBOTHUKOBBIX
npubopax ¢ Su N
XapaKTepUCTHKaMH

NPAaKTUYECKUM 3aHATHIM,
ceMuHapaMm

[TpopaboTKa JEeKIIMOHHOTO
marepuaia

Ornpoc Ha 3aHATUSIX
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Hroro

10 I'eneparops! uneitHo  [loaroroBka k 2 OIIK-3, Ompoc Ha 3aHATHSIX,
HapacTaroIero MPaKTUYECKUM 3aHATHSIM, IK-1 Otuet no mabopaTopHOt
HaNPSKCHUS CceMUHapam pabote, Pacuernas
[TpopaboTka JIEKITMOHHOTO 2 pabora
Mmarepuala
OdopmiteHre 0T4ETOB 0 2
naboparopHbeIM paboTam
Uroro
11 I'eneparopsl iuHeriHo  [logroroBka K 4 OIIK-3, Ompoc Ha 3aHATHSIX,
MAJAIOIIETO HANIPSDKEHUSL | [IPAKTUYECKUM 3aHATHSIM, IK-1 Pacuernas pabora
ceMUuHapam
[TpopaboTka JIEeKIIMOHHOTO 2
Mmarepuala
Uroro
12 CuHTE3 CUTHAIIOB IToaroroBka k 4 OI1K-3, Onpoc Ha 3aHATHSX,
CHeMaJIbHON (OPMBI HA  IPAKTUYECKUM 3AHSITUSIM, I1K-1 Pacuernas pabora
6aze LIAIIL CEeMHHapaM
[IpopaboTka JIEKITMOHHOTO 2
Marepualna
Hroro
13 Crioco6mr [TonroroBka k 4 OIIK-3, Koutponbuas pabota,
peryanupoBaHus MPAKTHYECKUM 3aHATHM, [1K-1 Omnpoc Ha 3aHATHUSIX
HATPSOKEHUS B TOKA B CceMHHapam
yCTp%HCTBaX . [TpopaboTka JIEKITMOHHOTO 2
i BaTEILHOM
peoOpa3oBaTeIbHO Marepraa
TEXHUKH
Hroro
14 UcTOUYHNKY TUTAHUS ITonroroBka k 4 [1IK-1 Ornpoc Ha 3aHATHSIX,
Ha OCHOBE KJIFOUEBBIX MPAKTHYECKUM 3aHATHM, Pacuernas pabora
cxeMm, (popmupoBaHme CeMHUHapam
AJITOPUTMOB YHPABICHUA 11, 55a60TKa TEKIIMOHHOTO 2
Marepuana
Uroro 6
Hroro 3a cemectp 76
Hroro 76
10. KypcoBas padora
He npenycmorpeno PYII

11. PeiiTuHroBasi cucreMa JJisl OLlEHKH YCIIEBa€eMOCTH CTYIE€HTOB

11.1. BanabHbIe OLIEHKHU AJIs1 3JIEMEHTOB KOHTPOJIS
Tabnuua 11.1 — banpHbIe OIIEHKH AT 2IEMEHTOB KOHTPOJIS

o o MaxkcumansHbIi
o MaxkcuMaJILHBIN MaxkcuMaJILHBIN
DneMeHTHl y4eOHOI 0as 3a mepuo Bcero 3a
6amn Ha 1-yto KT ¢ Gan 3a nmepuon
NeSITeIbHOCTH Mexny 2KT u Ha ceMecTp
Hauyazna cemectpa Mexnay 1KT u 2KT
KOHEI] ceMecTpa
6 cemectp
11
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KonTponpHas padota 10 10 10 30
Onpoc Ha 3aHATUAX 3 3 4 10
Otuyet no naboparopHOM 10 10 10 30
pabore

PacueTnas pabora 10 10 10 30
Hrtoro makcumym 3a 33 33 34 100
epUo.

Hapacraromum nrorom 33 66 100 100

11.2. IlepecyeTt 0a/1J10B B OLIEHKH 32 KOHTPOJIbHbIE TOYKH
[TepecueT 6aIOB B OIIEHKH 32 KOHTPOJIBHBIE TOUKH MPeICcTaBeH B Tadmmme 11.2.
Tabnuna 11. 2 — Ilepecuer 6aJIOB B OIICHKH 32 KOHTPOJIBHBIE TOYKH

bael Ha 1aTy KOHTPOJIBHOM TOUKHU Onenka

>90% ot MakcuMaIbHOU cyMMBbI OamioB Ha naty KT 5

Ot 70% no 89% ot makcuManbHON CyMMBI OaioB Ha jary KT

4
Ot 60% 10 69% OoT MakcUMaIbHON cCyMMbI OaiioB Ha nary KT 3
2

< 60% ot MakcuMasIbHON cyMMBbI O6asioB Ha aaty KT

11.3. Ilepecyet cymMMbI 02/1710B B TPAAUIIHOHHYI0 M MEKTYHAPOIHYIO OLIEHKY
[TepecyeT cymMbl 6aI0B B TPAAUIIMOHHYIO U MEXKYHAPOIHYIO OIIEHKY IIpe/icTaBiieH B Tadmuie 11.3.
Tabmuna 11. 3 — [lepecueT cyMMbI 6aJUIOB B TPAJAMIIMOHHYIO U MEX/YHAPOIHYIO OIICHKY

Hrorosast cymma Gaios,

Onenka (I'OC) YUUTBIBAET YCIEIIHO CAAHHBIN Onenka (ECTS)

IK3aMeH

5 (omM4HO) (3a4TEHO) 90 - 100 A (OTIIM4YHO)
85 -89 B (ouenp xoporiiio)

4 (xopo1o) (3a4TeHO) 75 -84 C (xoporo)
70-74
o5 - 69 D (ynoBneTBOpUTENHHO)

3 (YAOBIETBOPHUTENIBHO) (3a4TEHO) 60 - 64 E (ocpeicTaeHo)
2 (seynoneTBopuTeNBHO) (HE Hwxe 60 6anos F (HeynoBieTBOPUTEIHHO)

3a4TEHO)

12. YueOHO-MeTOAMYECKOE U MH(OPMAILITHOHHOE O0ecTieyeHue TUCHUIINHBI

12.1. OcHoBHasi auTEparypa

1. TepacumoB B. M., CkBopuoB B. A. DnekrpoHHble LENH U MHUKPOCXEMOTEXHHUKA.
CxeMOTeXHHUKa KIIHOUEBBIX YCTPOHCTB GOpMUPOBAHUS U MPeoOpa3oBaHUs CUTHAJIOB : Y4yeOHoe mocodue /
@enepabHOE areHTCTBO MO0 00pa3oBaHUIO, TOMCKHH TOCYIapCTBEHHBIH YHHUBEPCUTET CHUCTEM
yIpaBJIeHUs M paanodaekTpoHuku, Kadenpa npomsiiienHoi anekrponuku. - Tomck : TYCVYP, 2007. -
208 c. : wi., Tab:. - bubmuorp.: ¢. 207-208. - 189.10 p. (Haymuue B oudmoreke TYCVYP - 92 5k3.)

2. VYuebHoe  mocobue  «MHUKPOCXEMOTEXHHUKA. AHasnoroBas ~ MHKPOCXEMOTEXHHUKa»
[DnexTpoHHbIH pecypc] : 1 HanpasieHus noaroroBku 210100.62 «2nekTpoHUKa U HAHOAIEKTPOHUKAY.
ITpoduns: «IIpombimnennas snexTponuka» / Jlerocraes H. C., Yersepro K. B. - 2014. 238 c.
[DnexTponHsbiii pecypc] - Pexxum moctymna: http://edu.tusur.ru/publications/4289, cBoGomHbII.

12.2. lononHuTEIBHAS IUTEPATypa
1. [udpoBsie ycTpolCTBA U MHUKPOIPOILECCOPHBIE CHUCTEMBl : YYeOHUK Ui CpPEIHHX
CHEIMAIbHBIX Y4eOHbIX 3aBeficHui cBsi3u / b. A. KamabekoB. - 2-e u3., mepepad. u gon. - M. : [opsuas
muaus-Tenekom, 2007. - 336 c. : wi., Tabmn. - (Yuebnuk. CriennaibHOCTh ISl TEXHUKYMOB). - bubmuorp.:
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c. 334. - ISBN 5-93517-008-6 (manuume B oOubnroreke TYCVYP - 135 3k3.)

2. (CXeMOTEeXHWKa aHAJIOTOBBIX 3JIEKTPOHHBIX YCTPOMCTB : yueOHOe mocobue mist By3oB / B. H.
[TaBnoB. - M. : Akanemus, 2008. - 287, [1] c. : ui., Tabn. - (Beicuiee npodeccuonansHoe 00pa3oBaHUeE.
Pannorexnuka) (Yuebnoe mocodbwme). - bubmmorp.: c. 284. - ISBN 978-5-7695-2702-9 (nanuuue B
ouoanoreke TYCVYP - 26 3k3.)

3. MukpocxeMoTeXHUKa U HaHOJIeKTpoHMKa [Tekct] : yueOHoe mocobue mis By3oB / A. H.
Urnaros. - CII6. : Jlanb, 2011. - 528 c. : wi. - (YueOHuku ans By3oB. CrenuaibHas JUTEparypa). -
bubmuorp.: c. 515-522. - ISBN 978-5-8114-1161-0 (raymmuue B 6ubimoteke TYCYP - 4 5k3.)

4. DNeKTpOHHbIE I U MUKPOCXEMOTEXHHMKa : YueOHuk ais By3oB / FO. A. Bbeictpos, U. T.
Muponenko. - M. : Beiciias mikoina, 2002. - 384 c. : wi. - bubmuorp.: c. 382. - ISBN 5-06-004040-2 (B
niep.) (Hamuuue B 6ubmmorexke TYCVYP - 101 5k3.)

5. OCHOBHBIE CXEMOTEXHMYECKHE CTPYKTYpbl LU(PPOBONW HHTETPATLHOM MUKPOIICKTPOHUKU:
[Mpesentamust / Jleroctaee H. C. - 2015. 27 c. [DnektpoHHBIH pecypc] - Pexum pgocryma:
http://edu.tusur.ru/publications/5585, cBoOoIHBII.

6. Krnaccupukamuss uHTErpambHbBIX MHKpocxeM. Cucrema 00O03HAaYeHUH HHTETPajbHBIX
mukpocxem: IIpesenrarus / JlerocraeB H. C. - 2015. 30 c. [OnexTponnbiii pecypc] - Pexxum gocryma:
http://edu.tusur.ru/publications/5579, cBoGoaHBIH.

7. HckycctBo cxemoTexHuKH [Tekct] : moHorpadus / I1. Xoposum, Y. Xwut. - 7-¢ u3a. - M. :
BMHOM, 2014. - 704 c. : ta6i., puc. - Ilep. ¢ aart. - ISBN 978-5-9518-0351-1 (manmuuue B OuOIHOTEKE
TYCVYP - 19K3.)

12.3. YueOHO-MeTOAN4YeCKO€e MOCOo0He U IPOrpaMMHOe odecriedeHue

1. Jlerocraee H.C. MukpocxemoTexHuka. PyKkoBOJACTBO K OpraHu3aldd CaMOCTOSTEIbHOM
paboTsl g ctyneHToB cnennanbHOCTH 210104.65 «MUKpO3IeKTpOHUKA U TBEPAOTENbHAS STEKTPOHUKA
/ H.C. Jleroctaes, K.B.YUetBepros. — Tomck: ToMCK. TOC. YH-T CHCTEM YIp. U PAIHOIIEKTPOHHUKH, 2012, —
46 c. [DnexkrponHsIit pecype]. - http://www.ie.tusur.ru/docs/Ins/mst.zip.

2. bamxumpor B. H., OpaoB A. A. JlaGoparopHblii TNpaKTUKyM IO JUCIHILIMHE
«MukpocxeMoTexHUKa» sl cryaeHToB crneuranbHocth  210104.65  «MuKpO3IEKTpOHUKA U
TBEPJOTEIIbHAS JIEKTPOHUKAY [ DIIEKTPOHHBIN pecypc]. - http://ie.tusur.ru/docs/Ins/l_mst.rar.

3. Mukpocxemorexuuka. LludppoBas MukpocxeMoTexXHUKa : yaueOHO-MeToau4eckoe nocodbue / H.
C. Jlerocraes, K. B. Uetsepros ; pen. I1. E. Tposia ; @enepanbHoe areHTCTBO 10 00pazoBaHuio, ToMckuit
rOCYJapCTBEHHBIN YHUBEPCUTET CUCTEM YIPABIEHUA U paguo3neKkTpoHuku. - Tomck : TYCVYP, 2007. -
123[1] c. : ni., Tabn. - (IlpuoputeTHble HalMOHANIBbHBIE MPoekThl. OOpa3oBanue). - bubauorp.: c. 6-7. -
ISBN 978-5-86889-450-3 : 48.53 p. (namuuue B 6udanoreke TYCVYP - 98 5k3.)

4. CxeMoTexHUKa: MeToauvecKkue YyKa3aHUs [Jis TMPOBEACHHUS TMPAKTUYECKUX 3aHATHH /
Macanos E. B., Ozepxkun JI. B. — 2011. 22 c. [OnexrpoHHbIl pecypc] - Pexum npocrymna:
https://edu.tusur.ru/publications/1200, cBoOOAHBIH.

12.4. ba3bl JaHHBIX, HHPOPMALIMOHHO CIIPABOYHBIC U MIOUCKOBbIE CHCTEMBI
[NarentHas 0a3a P® mo tomonorusam HHTCIPAJIbHBIX CXCM:
http://lwww1.fips.ru/wps/wcm/connect/content_ru/ru/inform_resources/inform_retrieval_system/

13. MarepuaibHO-TeXHHYECKOe o0ecniedeHHe JUCHUIINHBI

Hns mpoBeneHusi 1aboOpaTopHBIX palbOT ydeOHbIE MecTa JODKHBI OBITh  00OpYIOBaHBI
71a00paTOpHBIMU MaKeTaMHU-CTEH/IaMU:

- RC nenu B UMIynbCHBIX YCTPONCTBAX;

- KittoueBbie ycTpoicTBay - (DIeKTpOHHBIN KITI0Y);

- Tpurrep- ¢hopmuposarensy (Tpurrep lmuara);

- ['enepaTopsl TMHENHO HapacTAIOIIETO HAIPSKEHUS;

- ['enepatopsl cUTrHAJIOB crieUaIbHBIX POPM.

B kauectBe M3MEpUTENHHOIO OOOPYIOBaHUS JIabOpaTOpus OCHAILAeTCs  BTOPUYHBIMHU
MCTOYKUKAMU 3JIEKTPOIUTAHUS, MYJbTUMETPAMH U JIByXIY4eBbIMU OCIIIITIOTpadamH.

14. ®oH1 OLICHOYHBIX CPEACTB
@DOH/1 OLIEHOYHBIX CPEACTB PUBEACH B IPUIIOKEHUU 1.
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15. Meronnuyeckue peKOMEHIAUM 110 OPraHU3AUUM U3YYEeHUS TUCIUTIINHbBI
be3 pekomeH nanuii.
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1. BBenenue

®onp oneHouHbIX cpeAcTB (POC) sBIsIETCS MPUWIOKEHHEM K pabodeil mporpaMMe JTUCIUTUTAHBI
(IpakTUKH) W TPENCTABISIET COOOM COBOKYIMHOCTh KOHTPOJIHHO-H3MEPUTENBHBIX MAaTepHaliOB (THUIIOBBIC
3a/1a4M (3a7aHus1), KOHTPOJIbHBIE paOOTHI, TECTHI U JP.) U METOAOB X MCIOIb30BaHMsI, TIPEIHA3ZHAYCHHBIX
TUTS. U3MEPEHUS YPOBHSI IOCTHKEHUS CTYJICHTOM YCTAHOBIIEHHBIX PE3YJIbTaTOB OOYUYCHHUS.

®OC mno pucuuIUIiMHE (MPaKTUKE) HCHOJIb3YyeTCs MpPU TPOBEIECHUU TEKYIIEro KOHTPOJIS
YCTIIEBAEMOCTH U TIPOMEKYTOUHOM aTTECTAI[MH CTYIACHTOB.

ITepedeHb 3aKperICHHBIX 32 TUCHUTIMHOMN (MPAKTUKON) KOMITIETCHIIMM MTPUBEEH B Ta0mwuile 1.
Tabnuna 1 — [lepeuenb 3aKpeIUICHHBIX 32 JUCHUTITMHON KOMIIETEHIIUN

Kon DopMynUpPOBKa KOMIIETCHIIUN Oransl GOPMUPOBAHUS KOMITETCHIIUI

OIIK-3 CIIOCOOHOCTBIO pelIaTh 3a7a4y aHaau3a u JloykeH 3HaTh SKBUBAJICHTHBIE CXEMBbI
pacueTa XapakTepUCTHUK JIEKTPUUECKUX LeNell  aKTUBHBIX 3JIEMEHTOB; METO/bl aHAJIN3a
YaCTOTHBIX U MEPEXOJIHBIX XapaAKTEPUCTHK;
IIPUHLIMIIBI IEHCTBUS U METOJIbI pacueTa
YCUJIMTEIIEH, TEHEPATOPOB,
cTaOMIM3aTOpPOB U MpeodpazoBareneit
AJIEKTPUYECKUX CUTHAJIOB; DJIEMEHTHYO
0a3y aHaIoroBoi 1 HU(POBOI TEXHUKH,
MIPUHLUIIBI IEUCTBUS U METOJIbI pacueTa
AIIEMEHTOB aHAJIOTOBBIX U IIU(PPOBBIX
MHTErPAIbHBIX CXEM.;
JlomkeH yMeTh IPOBOJUTH aHAJIU3 Lienei
[IPU OCTOSIHHBIX U CUHYCOMJAJIbHBIX
BO3JICHCTBHSIX, & TAK)KE IIPU BO3ACHCTBUN
CUTHAJIOB MPOU3BOJILHOM (POPMBEI,
UMITYJIbCHBIX CUTHAJIOB; aHAJIIU3UPOBATh
BO3/JICHCTBUSI CUTHAJIOB HA JIMHEIHBIC U HE
JIMHENHbIE [IENH, TPOU3BOAUTH PacyeT
YCUJIMTEIIEH, TEHEPATOPOB,
CTabMIN3aTOPOB U peoOpazoBareneit
AIIEKTPUYECKUX CUTHAJIOB; OCYILIECTBIIATh
BbIOOD 2JIEMEHTHOM 0a3bl aHAJIOTOBBIX U
U(POBBIX UHTETPATBHBIX CXEM;
CHUHTE3MPOBATh aHAJIOTOBBIE U LIN(PPOBBIE
YCTPOHCTBA HA OCHOBE JJAHHBIX 00 UX
(YHKIMOHAJILHOM Ha3HAuYEHUH,
ANIEKTPUYECKUX MTapaMeTpax U yCIOBHUIX
AKCIUTYaTalllu. ;
JlomkeH BiaaseTs METOAAMHU aHAIN3a
MEPEXOIHBIX MPOLIECCOB B JINHEHHBIX U
HEJIMHEWHBIX LENAX; CTaHJapTHBIMU
MIPOrPaMMHBIMH CpPEICTBaMU
KOMITBIOTEPHOTO MOJEITUPOBAHMUS
ANEKTPUYECKUX LETEH; TEXHUKON
JUArHOCTUKHU JIEKTPOHHBIX CXEM. ;

ITK-1 CITOCOOHOCTBIO CTPOUTH MPOCTEHIITHE
dbuznYeCKre U MaTeMaTHIECKUE MOJICITH
npuOOpPOB, CXEM, YCTPOMCTB U YCTAHOBOK
AJIEKTPOHUKHU ¥ HAHOZJIEKTPOHUKHU PA3TUYHOTO
(bYHKIMOHATBHOTO HA3HAYEHUS, a TAKXKe
MCIIOJIB30BaTh CTAHIAPTHBIE MPOTPAMMHBIE
CPEICTBAa UX KOMITBIOTEPHOTO MOACIUPOBAHUS

OO0mue xapakTepUCTUKU TIOKa3aTele U KPUTEPUEB OIICHWBAHUS KOMIIETCHITMH Ha BCEX JTamax
MIpUBEICHBI B Ta0IuUIE 2.
Tabnuna 2 — O6mHe XapakKTepUCTHUKU TTOKa3aTeIel U KpUTEPUEB OIICHUBAHUS KOMIIETCHITMH IO dTaraM

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, MpUHIUIEL, O0NagaeT 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 (TTOPOTOBBIH 00IIMMH 3HAHUSMHU YMEHUSMH, TPEOYyEeMbIMH ~ HAOTIOACHUH
YPOBEHB) JUTSL BBITTOJTHEHHSI TPOCTHIX

3ajaq

2 Peasn3anus KOMIeTEHIINIA

2.1 Komnerenuus OIIK-3

OIIK-3: cnocoOHOCTRIO pelllaTh 3aJadd aHaju3a W pPAcyeTa XapaKTEPUCTHK JJIEKTPUUECKHUX
LETIen.

Jiist hopMHupOBaHUS KOMIIETEHIINH HEOOXOAUMO OCYIIECTBUTH PSAJ] 3TANOB. JTarbl (POPMUPOBAHUS
KOMIETEHUUH, MPUMEHSeMble JUIsI 3TOr0 BHUJAbl 3aHATUH M HCHOJb3yeMbIC CPEJICTBA OLICHUBAHUS
IpeJICTaBlIeHbI B Ta0nuue 3.

Tabmuua 3 — Oranel GopMUPOBAHUS KOMIETEHIIMH U HCIIOJIb3yeMble CPE/ICTBA OLICHUBAHUS

Cocras 3HaTh Y™mers Bnagers
Coneprxanune 3HaeT Qaxrsl, npuHLunbl, OOnagaeT AUMana3o0HOM Pemaer 3anaun ananmsa u
3TaroB IpOIIEeCChI, o0mIHe IPAKTUYECKUX YMEHUH, pacueTa XapaKTepUCTHK

HOHATHS B YaCTU aHANM3a TPeOyeMBbIX JUIs peIlleHUs]  3JIEKTPUUECKUX Lienei;
U pacyeTa XapakTepUCTHUK 3ajJady aHaJli3a U pacyera  BiaJieeT METO/laMu
AIEKTPUUYECKUX LIETIEH; XapaKTEPUCTUK aHaJIN3a NEPEXOIHBIX
3HAeT HKBUBAJICHTHbBIE ANIEKTPUYECKUX Lenel; IIPOLIECCOB
CXEMBbI aKTHBHBIX yYM€ET ITPOBOIUTH aHAJIN3
AJIEMEHTOB 1enei npu NOoCTOSIHHBIX U
CHUHYCOMIAJIbHBIX
BO3JIEHUCTBUIX
Buner 3ansTait e lIHTepakTUBHEIC e lIHTCepaKkTUBHBIC e lInTepakTUBHBIE
MIPAaKTUYECKUE 3aHATHS;  MPAKTUUYECKHUE 3aHATHS; IIPAKTUYECKUE 3aHSTHS,
e lIHTEepakTHBHBIC e llHTEepakTHBHBIE e llHTEepakTUBHBIC
nabopaTopHbIE 3aHATUS;, ~ JTAOOPATOpPHBIE 3aHATUS,  JTAOOPATOPHBIE 3aHSTHUS,
e lIHTepakTuBHBIE e lIHTepakTuBHEIE e JlaGopatopHsble
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;
Hcnone3yemsle e KonrponbHas pabora; e KonrponbHas pabora; e Otuer no
cpeacTBa e Ortuer 110 e Ortyer 11O na60paTopH0171 pa60Te;
OLICHUBaHUsA nmabopaTopHOit padoTe; nabopaTopHOit padoTe; e Pacuernas pabora;
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e Omnpoc Ha 3aHATUSAX;
e Pacuernas pabora;
e 3auer;

e Omnpoc Ha 3aHATHUAX;
e Pacuernas pabora;
e 3ayer;

e 3ayer;

@opMynMpoBKa TOKa3aTele MW KPUTEpUEB OLIEHWBAHUS JaHHOM KOMIIETEHIIMU IpPUBEICHA B

Tabnure 4.
Tabnuna 4 — IlokazaTeny U KpUTEPUU OLIEHUBAHMS KOMIIETEHIIMH Ha 3Tanax
Cocras 3HaTh Y™mers Bnagers
OTinn4HO e 3HaeT U e VYMeeT NpoBOAUTH e Pemraer 3agauun
(BBICOKMI YPOBEHb) —apryMEHTHPOBAHO aHanIu3 enen npu aHaJu3a ¥ pacyera
pUMEHSIET IIOCTOSIHHBIX U XapaKTEepUCTUK

OKBHUBAJICHTHBIC CXEMBI
AKTHUBHBIX 3JICMCHTOB,

CHHYCOHUJIAJIbHBIX
BO3JICHCTBUSAX;

SIIEKTPHYCCKUX IICTIEH;
CBOOOJIHO BIIaJI€eT
METOAMH aHaIu3a
MEPEXOHBIX MPOIIECCOB;

Xoporiro (6a30BbIi
YPOBEHD)

YA0BIETBOPUTENBH
0 (TTOPOTOBBIH
YPOBEHD)

e [lonumaer u
pasznuyaet
DKBHBAJICHTHBIE CXEMBI
AKTUBHBIX JJIEMEHTOB;

e Bocnpoussogur
OCHOBHBIC
HKBHBAJICHTHBIE CXEMBI
AKTHUBHBIX 3JICMCHTOB,

e VYMeeT BbIpaxkarb
00beM 0a30BBIX 3HAHUH U
MIPUMEHSITH METOJIBI
aHaJn3a IereH;

e VYmeer paboTarh co
CITPABOYHOM
JIUTEpaTypou 1o
CXEMOTEXHHKE, YMEET
MIPEJICTABISTh
pe3ynbTaThl CBOEH
paboTHI;

e Pemaer 3aJa4u 110
AHAJIN3Y IIEPEXOAHBIX
IMpOoLECCCOB;

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

2.2 Komnerennus I1K-1
[1K-1: ciocoOHOCTBIO CTPOUTH MpOCTeiue PU3nIecKue U MareMaTu4ecKre MOAEIH MPHOOPOB,
CXeM, YCTPOMCTB M YCTAaHOBOK 3JEKTPOHMKM M HAHOIEKTPOHUKH PA3JIMYHOIO (YHKIHUOHAIBHOIO
Ha3HA4YEHHs, a TaKXKe MHCIIOJIb30BaTh CTAHAAPTHBIE IMPOTPaAaMMHBIE CPEICTBA MX KOMIIBIOTEPHOIO
MOJIEIIUPOBAHMS.
s popmupoBaHMs KOMIETEHIIMA HEOOXOUMO OCYIIECTBUTH PsIJl ATANOB. DTaIbl JOPMUPOBAHUS
KOMIIETEHIIMH, TPUMEHSAEMBIE Ul JTOTO BBl 3aHATUH M MCIOJIb3YEMBIE CPEICTBA OLICHUBAHMSA

MIPE/ICTABJICHBI B TAONIHUIIE S.
Tabnuua 5 — Stansl GopMUPOBaHUS KOMIIETEHIIMH U UCIIOJIb3yeMbIe CPEICTBA OIICHUBAHUS

Cocrasn

Conepxanue
JTAIoB

3Harthb

3HaeT NPUHIIMIIBI
HOCTPOEHUS MPOoCTEHIINX
GUBUYECKUX U
MaTeMaTH4eCKUX Mojiesei
puOOPOB, CXEM,
YCTPONCTB U YyCTAaHOBOK
JIIEKTPOHHUKH H
HAHOYJIEKTPOHUKHU
Pa3INIHOTO
(bYHKIIMOHATBHOTO
Ha3HAYCHUS

YMmeTh

Crioco0eH UCIoIb30BaTh
CTaH/JapTHbHIE
MIPOTPaMMHBIC CPEJICTBA U
MaTeMaTHYeCKHE MOJCTU
puOOpPOB U YCTPONCTB
JUTSL UX KOMIIBIOTEPHOTO
MOJICITUPOBAHHUS

Bnanetrs

Bnaneer cnocoOHOCTBIO
CTPOUTH MpOCTeiIne
¢buznueckue u
MaTeMaTHYeCKUe MOJICITH
MpUOOPOB, CXEM,
YCTPOMCTB U YCTAaHOBOK
AIIEKTPOHHUKH H
HAHOYJIEKTPOHUKHU
Pa3IUYHOTO
(YHKIMOHAIBHOTO
Ha3HAYCHUS

Bunsl 3anstuii

e lIHTepakTuBHBIE
IIPaKTUYECKUE 3aHATHS;
e llHTEepakTHBHBIE
nabopaTopHBIC 3aHATHS,

e lIHTepakTuBHBIE
MIPaKTUYECKHUE 3aHATHS;
e llHTEepakTHBHBIE
nabopaTopHBIC 3aHATHUS,

e lIHTepakTrBHBIE
MIPaKTUYECKHUE 3aHATHS;
e llHTEepakTHBHBIE
nabopaTopHbIC 3aHATHS,
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Hcnonb3yembie
CpeacTBa
OIICHUBAHUS

e lHTEepakTUBHBIE
JIEKIIWH;

e [IpakTnueckue
3aHATUS;

e JlaGoparopHbie
3aHATUS;

o Jlekumu;

e CamocrosiTenbHas
pabora;

e KonrponbHas pabora;
e Ortyer 1o
naboparopHoii paboTe;
e Ormpoc Ha 3aHATHUSX;
e Pacyernas pabora;

e 3auer;

e lHTepakTUBHBIE
JIEKIIUH;

e IIpakTuueckue
3aHATUS;

e JlaGoparopHbie
3aHATHUS;

o Jlekumu;

e CamocrosiTenbHas
pabora;

e KonrponbHas pabora;
e Ortyer no
naboparopHoii pabote;
e Ompoc Ha 3aHATHUSX;
e PacyerHas pabora;

e 3ayer;

e JlaGoparopHsbie
3aHSATHS,

e CamocTosiTenbHas
pabora;

e Ortyer no
naboparopHoii pabote;
e PacyerHas paboTa;
e 3ayer;

(DOpMy.]'II/IpOBKa ToKas3arene u KPpUTCPUCB OLICHHBAaHUA HaHHOﬁ KOMIICTCHIIMKU IIPUBCJACHA B

Tabnurie 6.
Ta6nuna 6 — [Tokazarenu u KpUTEPUN OLICHUBAHUS KOMIIETCHIIMHM HA dTarax
Cocrasn 3Harb YmMmeTb Brnaners
OtmysOo e OOmapmaer e OOmapmaer nuanaszoHoM e Brameer
(BBICOKMH ypOBEHb)  (haKTHYECKHMU H MPAKTUYCCKUX YMCHHIA, CIOCOOHOCTBIO CTPOUTH
TEOPETUYECKUMU TpeOyeMbIX JIs IIPOCTENIINE

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

HCIIOJIb30BaHUS
CTaHJApTHBIX
MIPOrpaMMHBIX CPEACTB U
MaT€MaTHYCCKUX
Moiene mprudopoB u
YCTPOMCTB ISl X
KOMIIBIOTEPHOTO
MOZEJIUPOBAHUS,

(dbuzndeckue u
MaTeMaTu4eCK1e MOACIH
puOOPOB, CXEM,
YCTPOMCTB U YCTAHOBOK
ANIEKTPOHUKH U
HAHORJIEKTPOHHUKH
Pa3IMYHOTO
(YHKIIMOHAIBHOTO
Ha3HAYCHUS,
aHAJM3UPYET Pe3yJbTaT,
JIeNIaeT BBIBOJIBI;

MPOCTEUIINX
(bu3nIecCKux u
MaTeMaTHIeCKUX
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Xopomo (6a30BbI e 3HAET NPHUHIIMIIEI e CriocobOeH nmpuMeHsTh =~ ® Biameer

YPOBEHB) MIOCTPOEHUS CTaHJapTHHIE CIOCOOHOCTBIO CTPOHTH
MPOCTENIITNX IIpOrpaMMHBIE CPEACTBa = HpOCTEHIIHe
¢buznuecKux u KOMIIBFOTEPHOTO ¢dusnueckue u
MaTeMaTH4eCKUX MOJICTTUPOBAHHUS MareMaTH4eCcKHe MOJIEIH
Mojenel mpuoopoB, MPUOOPOB U YCTPOMCTB 6a3oBoro Habopa
CXEM, YCTPOICTB U CXEMOTEXHUKH; npubOpOB, CXeM,
YCTaHOBOK AJIEKTPOHUKHI YCTPONCTB U yCTAaHOBOK
Y HAaHODJIEKTPOHUKHU AIIEKTPOHUKH U
pa3IMYHOTO HAHOAJIEKTPOHUKH;
(YHKIIMOHATBHOTO
Ha3HAYCHHS,

VYnosierBoputenbH | o OOnagaeT 6a30BBIMU e Cnocoben e [lpu npsimom

0 (TTOpOroBBII OOIIMMY 3HAHUSIMH B WCIOJIb30BaTh HabII0eHNH criocoOeH

YPOBEHbB) 9aCTH TMOCTPOCHHS CTaHJIApTHHIE CTPOHTH POCTEUTIIHE

IporpaMMHBIC CPCACTBA
JJIs1 KOMIIBIOTEPHOT'O
MOACIINPOBAHU

¢busnveckue u
MareMaTu4ecKre MOJCITH
THUIIOBBIX CXEM;
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Mozeien 3aJaHHBIX
CXCMOTCXHHUUYCCKUX BHGKTpI/I‘-IGCKI/IX CX€M,
MIPMHUTHBOB; 10J1 HaOJIIOIEHUEM;

3 TunoBbie KOHTPOJILHBbIE 32 JaHNUS
Jns peanuzanuy BBILICTIEPEUMCICHHBIX 3a/1ad OOYYEeHHS MCIOJB3YIOTCSI TUIIOBBIE KOHTPOJIbHBIC
3aJlaHusl WM MHbIE MaTepuajbl, HEOOXOIUMBIE IJI OLIEHKH 3HAHWUW, YMEHHI, HAaBBIKOB M (WJIM) OMBITA
NEeSATENILHOCTH, XapaKTePU3YIOIIUX JTanbl (OPMHUPOBAHUS KOMIIETEHIIMH B TIPOIECCE OCBOCHUS
00pa30BaTeIbHON IPOrpaMMBbl, B CJIEIYIOIIEM COCTABE.

3.1 Tembl ONIPOCOB HA 3aHATHAX

— HWmnynsc. HMmmynbcHas 1oCienoBaTeslbHOCTb.  YacToTa, CKBaXXKHOCTb, OTHOCUTEJIbHAs
JUIATEIBHOCTD.

— IlepexonHble npolecchl, aepruoANYECKUE 3BEHbS

— Kmou ¢ O3. Kimrou 3Be3na. IIpoueccel B OWUIIONSPHOM TPAH3UCTOPE B PEKUME KIOUA.
Hacsiienune Tpansucropa.

— MHorokackaHble yCUJIMTENH Kilacca D 1 MeToquKa UX PacyeToB.

— OcHoBHBIE TapaMeTpbl HU(PPOBBIX HHTETPATBHBIX CXEM.

— Tpurrep ¢ sMMuTepHOU CBs3bIO. POpPMHUPOBAHUE JIOTMYECKHX YypoBHEHl RS- tpurrep Ha
JUCKPETHBIX JIEMEHTAaX.

— Tpurrep. BapuaHTsl cxeM ynpasieHus. MeToauka MpoeKTUPOBAHMUS.

— Knyumwmit MynsTUBHOpaTop Ha OMIOJSAPHBIX TpaH3ucTopax. [IpMHUIMI neHCcTBHSA, METOIUKa
pacyera BapuaHThl cxem aBTOKojeOaTelbHbIX MYIbTUBUOpaTOpoB. I[IpuHLIMI AEHCTBHS, METOIUKA
pacuera.

— MynbTuBUOpaTOpsl ¢ TpaHC(HOPMATOPHOU CBSI3bI0 U OJIOKMHI reHeparopbl. PexxuMbl pabOTHI.
BapuaHTsl cxeM, METOIMKA pacyeTa.

— OpnorakTHbli Taiimep 1006BU11

— DJeMeHTbl C OTpULATEIbHBIM cONpoTHBIEHHEM. OIHONEPEXOIHBbIM TPAH3UCTOP U €ro
npumenenue. Bapuantsl cxem Ha OIIT, MeToauku pacuera.

— (CXeMOTeXHNYECKUE PEeLIEHUs, IPUHIUI JEHCTBUS U METOJUKH pacyeTa.

— (CXeMOTeXHNYECKUE PEeIeHus, IPUHIUI IEHCTBUSA U METOIUKH pacyeTa.

— Marpuust 3V, npeo6pa3oBaHue KoAa B HallpsbKEHUE.

— IMUM npeobpazoBarenb. CXeMOTEXHHYECKHE PpEIICHUs, MPUHLUI ACHCTBUS U METOAUKHU
pacuera.

— VCTOYHMKM NHTaHUS HAa OCHOBE KIIOYEBBIX CXeM. CXEMOTEXHMYECKHE DPELEHUs, NMPUHIUI
JEUCTBHUS U METOJUKHU PACUETa.

— MHcTouHMKM NHUTaHHUS Ha OCHOBE KIIOYEBBIX cxeM. POpMUpPOBaHUE AJITOPUTMOB YIPABICHUS
KJIFOYEBBIMU UCTOYHUKAMHU NUTaHUs. Pacuer.

3.2 Tembl KOHTPOJIBLHBIX PadoT
— Tpurrep- popmupoBarens; KitoueBbie ycTpoiicTBa;
— CumMMeTpHUHBIA MYTBTUBHOpPATOpP HAa OUIOISIPHBIX TPAH3UCTOPAX C 3apsI0M KOHJIEHCATOopa;
— T'JIMH napacratomero tuna ¢ RC-uensio;
— Tpurrep Imuara;
— [TJIMH napacraromero Tuna ¢ TOKOBBIM 3€pKajiOM B Ka4€CTBE HCTOYHHKA TOKA;
— CumMmerpuuHbIi MynbTHBHOpaTop Ha OY.

3.3 TembI pac4yeTHBIX padoT
— Knaccuueckuii mynsTuBHOparop Poiiepa;
— JIBouuHO-AecsaTHYHas B3BemeHHas1(1-2-4-8) marpuna Ha 12 pa3psiios;
— Marpuna R-2R 4 pa3psna Ha 0CHOBE TOKOBOTO CyMMaropa;
— VYcrpoiicTBa Ha MOTYNPOBOJHUKOBBIX MpHOOpax ¢ S u N XxapakTepuCTHKaMU;
— IIMM npeoOpa3oBaresb, IPUHIUN IHCTBUS U METOAMKH pacyera.
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3.4 Tembl 1a00paToOpHBIX padoT
— RC-uenu B uMmynbCcHBIX ycTpoiicTBax (DopMupyronme memnm)
— KimtoueBbie yCTpOWCTBA, Pa3HOBUIHOCTU KIIFOUEH, MEPEXOJHBIE MPOLECCHl B  KIHOYEBBIX
ycTpoiicTBax (DNEKTPOHHBIN KIIHOY).
— Tpurrep- dbopmuposarens (Tpurrep HImuara).
— T'eneparopsl muHeitHO HapacTatomero HanpsbkeHus (IJIMH).

3.5 3auér
. ALIl — mapamienbHOTO THUIIA.
. ATl — mocnenoBarenLHOrO THUIIA.
. ALII — cnepsiero Tuma.
. ALIIT — 1BOITHOTO MHTETPUPOBAHUSI.
. Marpuunsie AIIIL.
. beamarpuunsie AIIIIL.
. HAII ¢ 1BOMYHO B3BELICHHBIMU PE3UCTOPAMH.
. HAII ¢ marpuuei tuna R - 2R.
. TAIT 6e3marpuyHOro THIIA.
— 10. Kongst npumensiemsie B LIAIT u ALIIL.
— 11. DnemenTsI 1 y3715b1, BIugrone Ha TouHOCTh AT 1BOMHOrO MHTErpUpOBaHUSI.
— 12. DnemenTsl, Bustomue Ha TouHocTh ALl mapannensHoro Tuna.
— 13. TpansucrtopHsblil kiatod. CBOICTBA, CXEMbI BKJIFOUEHUS, METOJMKA PacueTa.

— 14. Teneparop nuHEHHO HapacTaroulero HampspkeHus. [IpuHIUN JEHCTBUS U METOAMKA
pacuera.

— 15. [Ipunnun padotsr OIIT u meTonuka pacuera myastuBuOparopa uva OIIT.

— 16. I'JIMH co crabunu3aropoM Toka 3apsaaa. [IpuHIun neiicTBus, MeToauKa pacyera.

— 17. T'JIMH co crabunu3aropom Toka paspsa. [IpuHun aeicTBrs, METOIMKA pacyuera.

— 18. I'eneparopsl TMHEHHOTO U3MEHSIOUIETOCS HAMPSHKEHUS CO CTa0MIN3aTOpaMu TOKa.

— 19. Hecummerpuunslii Tpurrep. [Ipunnun neicTBus, Meauka pacyeTa.

— 20. Meroauka pacyera 2-X KacKagHBIX KIIOYEBBIX ycuiauTenei (0a3oBbie Iemu ¢
dopcupyroummu RC nernsimn).

— 21. bIoKHHT reHepaTop B aBTOKOJIE0aTeIbHOM PEKUME.

— 22. T'eHeparop JIMHEWHO MaJaouiero HanpspkeHus. [IpuHnun geiicTBrs, METOAMKa pacueTa.

— 23, Knymwmii MynsTUBHOpaTOp Ha OUMONAPHBIX TpaH3UCTOpax. [IpuHIMI neicTBUS, METOIUKA
pacyera.

— 24.ABtokonebarenbHbIN MynbTUBUOpaTop. [IpuHIMN 1eicTBUS, METOIMKA pacyeTa.
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4 MeToauyeckne MaTepHaJbI
s obecneueHus mporecca 0OydyeHHsI M PelIeHUs 3a/1ad 00y4eHHs MCIIONb3YIOTCS CIETYIolue
MaTrepuabl:
— METOJMYECKHE MaTepuanbl, ONpENeNIomue MPOoLeaAypbl OLIEHUBAHUS 3HAHWUN, YMEHHH,
HaBBIKOB M (WJIM) OMBITa JEATENIBHOCTH, XapaKTEPU3YIOUIMX JTamnbl (OPMUPOBAHMS KOMIIETEHIIHH,
coracHo 1. 12 paboueil mporpaMMsl.

4.1. OcHOBHas JUTEpaTypa

1. TepacumoB B. M., CksopuoB B. A. DnexTpoHHble LENHM U MHKPOCXEMOTEXHMKA.
CxeMOTeXHHKa KIIIOYEBBIX YCTPOMCTB (JOpMUPOBAHUS U MPEOOPa30BaHUs CUTHANIOB : YuebHoe rnocodue /
denepanbHOe areHTCTBO MO 00pa3oBaHHIO, TOMCKHI TOCYIapCTBEHHBIH YHMBEPCHTET CHUCTEM
yhpaBiaeHUs U paauo3iekTpoHuku, Kadenpa nmpomeinuienHoi snexkrponuku. - Tomck : TYCVYP, 2007. -
208 c. : mi., Tabma. - bubmuorp.: ¢. 207-208. - 189.10 p. (Hanmuue B 6ubmuoreke TYCVYP - 92 5k3.)

2. YuebHOe  mocobwue «MUKpPOCXEMOTEXHHUKA. AHanoroBas  MHKpPOCXEMOTEXHHKa»
[DnexTpoHHBIN pecypc] : 1 HanpasieHus noaroroBku 210100.62 «9nekTpoHUKa U HAHOIEKTPOHUKAY.
[Ipoduns: «IIpombinennas snekrponuka» / Jlerocraes H. C., Yersepro K. B. - 2014. 238 c.
[OnekTponHbIl pecypce] - Pexxum nocryna: http://edu.tusur.ru/publications/4289, cBo6omHbII.
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4.2. lonmoiHMTEIbHAS JIUTEPATypa

1. IludpoBsie yCTpoWCTBA W MHUKPOMNPOIECCOPHBIC CHUCTEMBI : YYEOHUK Ui CpPEIHUX
CrelMaIbHbIX Y4eOHbIX 3aBeneHui cBsa3u / b. A. KanabGekos. - 2-e u3zz., nepepad. u nom. - M. : Topsuas
nunus-Tenekom, 2007. - 336 c. : w1, Tabm. - (Yueonuk. CrienuasbHOCTD 711 TEXHUKYMOB). - bubmauorp.:
c. 334. - ISBN 5-93517-008-6 (nanuuue B 6nbmuorexke TYCVYP - 135 3k3.)

2. (CxeMOTexHHKa aHAJIOTOBBIX 3JIEKTPOHHBIX YCTPOUCTB : yueOHOe mocobue amns By3oB / B. H.
[TaBnoB. - M. : Akanemusi, 2008. - 287, [1] c. : w1, Tabn. - (Beicmee npodeccuonansHoe 00pa3oBaHUE.
Pannorexnuka) (YuebHoe mocobwme). - bubmmorp.: c. 284. - ISBN 978-5-7695-2702-9 (nanuuue B
ouoamoreke TYCVYP - 26 3k3.)

3. MukpocxeMoTeXHUKa U HaHOIeKTpoHHKa [Tekct] : yueOHOoe mocobue mist By3oB / A. H.
Urnaros. - CII6. : Jlanp, 2011. - 528 c. : wi. - (YueOHuku ans By3oB. CrenuaibHas JUTEpaTypa). -
bubmuorp.: c. 515-522. - ISBN 978-5-8114-1161-0 (maymuue B 6ubimoteke TYCYP - 4 5k3.)

4. DNeKTpOHHbIE I U MUKPOCXEMOTEXHHMKa : YueOHuk ans By3oB / FO. A. Bbeictpos, U. T.
Muponenko. - M. : Beiciias mikoina, 2002. - 384 c. : wi. - bubmuorp.: c. 382. - ISBN 5-06-004040-2 (B
niep.) (Hanuune B 6ubmmorexke TYCVYP - 101 5k3.)

5. OcCHOBHBIE CXEMOTEXHMYECKHE CTPYKTYpbl LU(PPOBONW HHTETPATBLHON MUKPOIICKTPOHUKU:
[Ipesenrtamus / Jleroctaee H. C. - 2015. 27 c. [DnekTpoHHBIH pecypc] - Pexum pgocryma:
http://edu.tusur.ru/publications/5585, cBoOoqHBII.

6. Kimaccudukanuss wHTErpanbHbBIX MHKpocxeM. Cucrema 0003HAYCHUH HWHTETPATBHBIX
mukpocxeMm: I[Ipesentarus / Jlerocraes H. C. - 2015. 30 c. [DnexTpoHHslii pecypc] - Pexum nocrymna:
http://edu.tusur.ru/publications/5579, cBoGoaHEI.

7. MHckycctBo cxemorexHuku [Tekcrt]| : moHorpadus / I1. Xoposun, V. Xumi. - 7-e uzn. - M. :
BMHOM, 2014. - 704 c. : tabi., puc. - Ilep. ¢ aamt. - ISBN 978-5-9518-0351-1 (maymuue B OuOIHOTEKE
TYCVYP - 19K3.)

4.3. Y4yeOHOo-MeTOAMYECKOE NT0cO0HE U POrpaMMHOe olecriedeHne

1. Jlerocraee H.C. MukpocxemoTexHuka. PyKkoBOJACTBO K OpraHu3alid CaMOCTOSITEIbHOU
paboTsl g ctyneHToB cnenranbHOCTH 210104.65 «MUKpO3IeKTpOHUKA U TBEPAOTEIbHAS SIEKTPOHUKA
/ H.C. Jleroctaes, K.B.YetBepros. — Tomck: ToMCK. TOC. YH-T CHCTEM YIp. U PAIHOIIEKTPOHUKH, 2012, —
46 c. [DnexkrponHsIii pecypce]. - http://www.ie.tusur.ru/docs/Ins/mst.zip.

2. bamxmpor B. H., OpaoB A. A. JlaGoparopHblii MNpaKTUKyM IO JUCIHILIMHE
«MukpocxeMoTexHuKa» sl cryaeHToB crneuranbHocTh  210104.65  «MuUKpO3JIEKTpOHUKA U
TBEPOTENIbHAS JIEKTPOHUKAY [ DIIeKTPOHHBIN pecypc]. - http://ie.tusur.ru/docs/Ins/l_mst.rar.

3.  Muxkpocxemorexnuka. [{udpoas MUKpocxeMOTeXHHKa : yueOHO-MeTouueckoe nocooue / H.
C. Jlerocraes, K. B. Uetsepros ; pen. I1. E. Tposia ; ®eaepanbHoe areHTCTBO 10 00pa3oBaHuio, ToMckuit
TOCYIApCTBEHHBI YHUBEPCUTET CUCTEM YIPABIEHUSA U paguodeKTpoHuku. - Tomck : TYCVP, 2007. -
123[1] c. : ni., Tabn. - (IlpuoputeTHble HalMOHANIBHBIE NPoekThl. OOpa3oBanue). - bubauorp.: c. 6-7. -
ISBN 978-5-86889-450-3 : 48.53 p. (namuuue B 6udanoreke TYCVYP - 98 5k3.)

4. CxemorexHuka: MeToauyeckue yKa3zaHus [UIsl TNPOBENEHUS MPAKTUUECKUX 3aHATHH /
Macanos E. B., Ozepkun JI. B. — 2011. 22 c. [OnexrpoHHbIl pecypc] - Pexum npocrymna:
https://edu.tusur.ru/publications/1200, cBoOOAHBIH.

4.4. ba3bl JaHHBIX, HHPOPMALIMOHHO CIIPABOYHBIC U MIOUCKOBbIE CHCTEMBI
1. IlarenTHas 6a3a P® o Tommonorusam HHTCI'PpAJIbHBIX CXCM:
http://lwww1.fips.ru/wps/wcm/connect/content_ru/ru/inform_resources/inform_retrieval_system/
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