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AHHOTAIUA

JucuumnnuHa «OIEeKTPOHHKA» BXOAUT B 0O0pa30BaTelIbHYIO MPOTrPaMMy BbICIIETO
00pa3zoBaHMs 110 HAIIPaBICHUIO OATOTOBKH/ crienraibHOCTH 24.03.02 «Cuctemsl ynpaBieHUs
JIBKCHHEM W HaBUTANUs» HampaBieHHOCTH «[IpuOopbl © CHUCTEMBI OpHUEHTAIIWH,
CcTaOWIHM3alliy U HaBUTAMWy. JlucuuminHaa peanm3yercs kadenpoit «Nel3».

JucuuniuHa HanejaeHa Ha GOpMHUPOBAHKE Y BBIITYCKHUKA CIEIYIOIINUX KOMIIETSHIIUN

[IK-1 «Cnocoben pazpabarbiBaTh OTAEIbHBIEC JIETAIW U Y3JIbl IPUOOPOB OpUEHTAIINH,
HABUTAIMH U CTAOUITN3AIMU JIETATSIIbHBIX allapaToB»

CopepxaHue IUCHUUIUIMHBI OXBaThIBA€T IIUPOKHUIA KpPYr BOIPOCOB, CBSI3aHHBIX C
U3YYCHHUEM DJIEMEHTHOW 0a3bl COBPEMEHHBIX JJICKTPOHHBIX YCTPOWCTB, C PACCMOTPEHUEM
OCHOB ITPOEKTHPOBAHMSI aHATIOTOBBIX OJIOKOB Ha 06a3¢ MHUKPOCXEM ONEPALMOHHBIX YCUIIUTENE, a
TaKk)Ke C W3YYCHHEM IPHUHIUIIOB IOCTPOCHUS IUQPPOBBIX YCTPONCTB KOMOMHAIIMOHHOTO W
MOCIEA0BATEIHLHOCTHOTO THUIIOB.

[IpenogaBanre IUCHUIUIMHBI TpeIycMaTpUBaeT cieayromme (GopMbl OpraHH3alUU
y4eOHOTO Tporecca: JIEKIUN, MPAKTUUYECKUE 3aHATHUS, J1a0opaTopHble pabOTHl, a TaKKe
CaMOCTOSITENIbHYIO pa0OTy CTYACHTOB U KOHCYJIbTAIIUH.

[IporpamMmmoil IUCHMIUIUHBI TPETYCMOTPEHBI CIEAYIONINE BUIAbI KOHTPOJIS: TEKYIIUM
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXKYTOUHAs aTTecTanus B (hopMe IK3aMeHa.

OO61mas TpyA0€MKOCTh OCBOSHUS AUCLHUILIMHBI COCTABISET 6 3a4eTHBIX equHull, 216 yacos.

SI3pIK 00yUYeHUs IO JUCIHUILTUHE «PYCCKUI».



1.IlepeyeHb MJIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHHUS M0 TUCHHUILINHE

1.1. Hean npenoxaBaHusl AUCHUNIHHBI

OCHOBHOW LENbIO JUCHMIUIMHBI  «JJIEKTPOHUKA» SIBIISCTCS HM3YYCHHE CTYACHTaAMH
TEOPETUYCCKUX W TPAKTUYECKUX OCHOB COBPEMEHHOH IOIYIPOBOIHUKOBOW CXEMOTEXHHKH,
UCTONIB3YyeMOH  TpHU  MPOSKTHPOBAHWM  MH(POPMALMOHHO-BBIUYMCIUTENBHBIX  CHCTEM,
ABUAIIMOHHBIX MPHOOPOB M CPEACTB aBTOMATHUKH, YTO TMO3BOJMT MM YCICUIIHO pelaTh
TEOPETUYECKHE U MPAKTUYECKUE 33/1a4H B UX NMPO(ECCHOHAIBHON JesITeIbHOCTH, CBI3aHHOM C
POCKTHPOBAHUEM, UCIIBITAHUSIMU U SKCILUTyaTallueil pa3iMuHbIX AIEKTPOHHBIX YCTPOHCTB.
1.2 luciunuinHa BXOAUT B COCTaB 4acTH, (OPMHUPYEMOH YYacTHHKAMH 0Opa3oBaTeIbHBIX
OTHOIIIEHUH, 00pa3oBaTeIbHON MPOrpaMMBbI Beiciiero oopasoanus (manee — OIT BO).

1.3.IlepeyeHb MJIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHHSs 110 JUCHHUIIIMHE, COOTHECEHHBIX C
IVIAHNPYEMbIMH Pe3yJIbTATAMM 0CBOCHHUsI 00pPa30BaTeIbHOM NPOrpaMMbl

B pesynprare wW3ydeHus AMCUMIUIMHBL — oOydaroumuiics JO/DKeH — o0najnarh
CIEAYIOIIMMH KOMIETEHUMAMM WIA HMX 4YacTAMU. KomIeTreHuuM ¢ HHIMKATOpbl HX
JOCTH>KEHUS NpHBeJIeHb! B Tabuue 1.
Tabmuna 1 — [lepeyeHp KOMIIETEHIIMI U HHINKATOPOB MX JOCTHKCHHS

Kareropus
(rpynma) Kon u HaumeHnoBanue Konx n HauMeHOBaHME HHIUKATOPA
Py KOMITETEHIIHH JIOCTHIKEHUS] KOMITIETEHIIUU
KOMITETCHIHT
[IK-1.3.1 3HaTh OCHOBBI NPOEKTHUPOBAHUS U
pacueTa JJIEMEHTOB U Y3JIOB HIpUOOpOB U
[1K-1 Criocoben
5 CUCTEM OpHUEHTAlHH, HaBHUTalUU u
paspabatbiBaTh cTaOWIM3aluy JIETATEIbHBIX allnapaToB
OTJIeNbHbIE IETAIN U
A IIK-1.Y.1 ymeTb BBINOJHATH HEOOXOIUMBIE
ITpodeccron y3J1bI TpOOPOB
pacueThl, CBSI3aHHBIE C MPOEKTHPOBAHUEM
aJbHbIE OpUEHTAIINH,
9JIEMEHTOB M Y3JI0B NPUOOPOB U CUCTEM
KOMIIETEHIINHT HABUTAINH U
OpUEHTAllMM, HaBUrallud W CcTaObUIM3aluu
cTabmin3anuu
JIeTaTEeNbHBIX allapaToB
JeTaTeNbHBIX HK-1B.1
ANMapaToB -1.B. BIIAJIETh METOANKAMHU
MIPOEKTUPOBaHMUs, B  TOM  YHUCIE C
UCIIOJIb30BAHUEM KOMIBIOTEPHBIX TEXHOJIOTHIA

2. Mecto nucumMiuinHbl B cTpykrype OIl
JucuunirHa 6a3upyercss Ha 3HaHMAX, paHee NMPUOOPETEHHBIX CTYACHTAMHU NpPU HU3YYEHHUH
CIIEYIOIIHNX TUCIIHTUINH:

— Marematuka. Pasnensl: nuHeliHas anreOpa, auddepeHIManbHOE U HHTErpalbHOE
UCUHUCIIEHUE, CIICKTPAJIbHBIN aHAIIN3;

— O@uznka. Pa3gensl: 21eKTpUYECTBO W MarHeTH3M, KoieOaHWs ¥ BOJHBI, (H3HKa
TBEPAOTO TEJa,

— Teoperuueckue OCHOBBI  DJIGKTPOTEXHUKU. Pasfensl:  3neKTpuyeckue  Ienu
MOCTOSIHHOTO M TIEPEMEHHOTO0 TOKAa, PE30HAHCHBIE SIBICHUS, YETBHIPEXIOIIOCHUKH,
(GUIBTPHI, TEPEXOIHBIC MTPOIIECCH M MX PACUET, HETMHEHHbIE HIICKTPUIECKHE IIeTIH.
3HaHus, MOJTyYEeHHbIE NPU U3YyYEeHUM MaTepuasla JaHHOW JUCLUUIUIMHBI, UMEIOT Kak

CaMOCTOSITENIbHOE 3HAYCHUE, TaK U MCIIOIB3YIOTCS TP U3YYSHHUH APYTUX AUCIUTUIHH

- ABTOMaTHU3MPOBAaHHBIE CHUCTEMbl HAaBUTallMM M  YOpPaBICHUS JIeTaTeIbHBIMU

anmapaTtamu,

- Ludpossle cucteMsl yrpaBieHus 1 00pabOTKH HHPOPMAIUH,

MuxkporporneccopHasi TeXHHUKA B TPUOOpax, CUCTEMax M KOMILIEKCaX;
DJeMEeHTHl CHCTEM aBTOMATUYECKOTO YIPaBJICHUS JeTaTeIbHBIMU ariapaTamu;
Hanexuocth mpuOOpOB 1 CUCTEM.




3. O0beM M TPYA0EMKOCTh JUCHUILTUHBI
Jannbie 00 o0mieM o6beMe TUCIHUILTNHBI, TPYAO0EMKOCTH OTJENIBHBIX BUIOB Y4eOHOU PabOTHI

Mo AWCHUIUTUHE (M pacrpenenecHre ITOW TPYJOEMKOCTH IO CEMEeCTpaMm) IMPEACTaBICHBI B
Tabimue 2

Tabmuua 2— O0beM U TPYA0EMKOCTb AUCHUIUINHBI

Bun y4ueOHOI paboThI Beero TpymoemMKkocTh 1o ceMecTpam
Ne 4 Ne 5
1 2 3 4
OO0umas TpyA0eMKOCTh AMCHUILIMHGL, E/(4ac) 6/216 4/ 144 2[72
U3 Hux uacoe npakmuueckoii n0020mMoeKu 51 34 17
Ayoumopnsie 3anamus, BCero vac., 102 68 34

B mom uucne

nexuuu (JI), (dac) 51 34 17
IMpakTuyeckue/cemunapckue 3ausatus (I13), (vac) 17 17
nabopatopusie pabotsl (JIP), (yac) 34 17 17

KypcoBoii mpoekt (padora) (KII, KP), (uac)

DK3ameH, (4ac) 36 36

Camocmosmenvuas paboma, Bcero, (4ac) 78 40 38

Bua npomMe:XyTO4HON aTTeCTALMU: OK3., OK3. 3auer
3auer

4. ConepxaHue TMCUMILINHBI
4.1. Pacnpeneenue TPyJ10eMKOCTH JMCUUILIMHBI M0 Pa3jieiaM U BUAAM 3aHATHH
PaSIlCJ'H:I 1 TCMbI TUCHUIUIMHBL U UX TPYAOCMKOCTDH IIPUBCIACHBI B Ta6HI/IL[C 3.
Tabmuna 3. — Pa3ensl, TeMbl TUCIUTUINHBI U HX TPYIOEMKOCTh

Paznenbl, TeMBI TUCITUIIIMHBI Jlexnuu 113 JIP KII CPC
(gac) (gac) (gac) (gac) (gac)
Cemectp 4
Paznen 1. Dnexrponuka B 3 6

COBPEMEHHOM MPUOOPOCTPOCHUH
Tema 1.1.BBogHOE 3aHsATHE
Tema 1.2.9neKTprUYeCKre CUTHAIBI.

Tema 1.3.9BomronuA 2JIIEMEHTHOMN




0a3bl JIEKTPOHUKH.

Pasnen 2. DnemenTHas 0a3a
AIEKTPOHHBIX YCTPOMCTB.

Tema 2.1.ITaccuBHBIE 27IEMEHTHI
ANEKTPOHUKHU

Tema 2.2 ITonynpoBOIHUKOBbIE
OB

Tewma 2.3.bunosnsipabie TpaH3UCTOPBI
Tema 2.4.11oseBbie TPaH3UCTOPHI
Tema 2.5. Tupucropsl

Tema 2.6.91€MEHTbl MHTETPAJIbHBIX

CXEM.

A A W W

Paznen 3. AHanorossie
AJIEKTPOHHBIC YCTPOUCTBA.

Tema 3.1. Ycunurenu.
Knaccudukanus, napamMerpsl 1
XapaKTEPUCTUKU.

Tema 3.2 Ycunurenu mOCTOIHHOTO
TOKA.

Tewma 3.3.0neparuoHHbIe
YCUITUTENN

Tema 3.4. 306uparenpHbie
YCUIUTENH. AKTUBHBIE (QUIIBTPHI

Tema 3.5. Ycunurenu MOLIHOCTH

Tema 3.6. I'eneparopsl
ANEKTPUYECKUX CUTHAJIOB

Tema 3.7. IIporpammupyemslie
AHAJIOTOBbIE MHTETPAJIbHBIE CXEMBI

19

17

Paznen 4. UcTOYHMKY TTUTAHUS

Tema 4.1. CTpykTypa BTOPUUYHBIX
MCTOYHUKOB MUTAHUS

Tema 4.2. Beimpsimurenu, GUIbTpEI,
CTaOMIN3aTOPBI

Tema 4.3. HTerpanpHele
cTaOWIN3aTOpPhl HANPSIKEHUS

Hroro B cemectpe:

34

17

17

40

Cemectp 5




Paznen 5. lludpossie ycTpoiicTBa 17

Tema 5.1. OcHOBBI asireOpsl 2 6
JIOTUKU

Tema 5.2.Peann3anus 10ru4ecKux 4 6
3JIEMEHTOB

Tema 5.3 Lludppossie ycTpoiicTBa

KOM6I/IHaHI/IOHHOFO THUIIA 4 4

Tema 5.4 Lludppossie ycTpoicTBa

MOCJIEI0BATEILHOCTHOTO THUIIA 8
Tema 5.5. MUKpO3JIEKTPOHHBIE 3

3alOMUHAIOIINE YCTPOCTBa 4
Tema 5.6. YcrpoiictBa

COTIPSIKEHHSI aHAJIOTOBBIX U 2

U(POBBIX CUTHAJIOB.

Tema 5.7. IIporpamMmmupyemsie 2 4
JIOTUYECKHE HMHTETPATbHBIC CXEMBI

(IJINC)

Tema 5.8. Muxkpomnporeccopbl 6
Hroro B cemectpe: 17 17 38
Uroro: 51 17 34 0 78

4.2. Conepmaﬂue pa3aejioB 1 TEM JEKIUOHHBIX 3aHATHH
ConepmaHHe pa3aciioB U TEM JICKIHUOHHBIX 3aHATHH IMPUBCJCHO B Ta6J'II/H_[e 4.

Tab6muia 4 - ConepxaHue pa3iesioB U TeM JIEKIIMOHHBIX 3aHATUI

Howmep paznena

HasBanue u conepkanue pas3iesioB U TEM JICKIIMOHHBIX 3aHATHI

1

Pa3znesn 1 DeKTpoHMKA B COBPeMEHHOM NPUOOPOCTPOEHUH
Tewma 1.1. BBogHOe 3aHsTHE.

Copnepxanne nuctuiinHbl. Kiaccudukanus 3JI€KTpOHHBIX YCTPOMCTB.
CTpyKTypa THIIOBOTO 3JIEKTPOHHOTO YCTpPOWCTBA

Tema 1.2 DnekTpudecKkre CUTHAbI.

Knaccudpukanus, dusznueckue XapakTEpUCTUKHA CHEKTPBI
NIEKTPUYECKUX CHUTHAIOB. Mertoasl npeoOpa3oBaHus CUTHAJIOB.
Ciyqaiiable curHaibl. «benbiiny mrym.

Tema 1.3 DBoutoniust 31€EMEHTHOM 0a3bl IEKTPOHUKH

OJNEKTPOHHBIE JIAMIbl, TPAH3UCTOPbl, HWHTETPAIbHBIE MHKPOCXEMBI.
CreneHp MHTETPAIIMU U CUCTEMa 0003HAYCHUIT MUKPOCXEM.




Pa3znen 2. JDinemenTHasi 0a3a 3J1eKTPOHHBIX YCTPOICTB
Tema 2.1. ITaccuBHBIE JIEMEHTHI ANEKTPOHUKHU.

JuckpeTHble aCCUBHBIE AJIEMEHTBI. Pe3ucTOpbl U KOHAEHCATOphl. THIIHI,
napameTpbl, 0003HaueHue. HenmHelnble macCUBHBIE 3JIEMEHTHI.

Tewma 2.2. IlonynpoBOJHUKOBBIE JUOIbI

OcCHOBHBIE  TOHATUS 30HHOM TEOpPUH. P-N MEpPeXoj, €ro BoJbTaMIEepHas
XapaKTepUCTHKa. THIMBI AMOAOB, WX XapaKTEPUCTUKU U IapaMeTpHI.
CtabunutpoH, Bapukarn, TyHHeJIbHbIN a1oJ. CBeTo- U GOTOAHOIBI.

Tema 2.3. bunosispHbie TPaH3UCTOPHI.

Knaccudukanus TtpanzucropoB. [lpuHIun nedcTBus, MmapamMeTpbl U
XapaKTePUCTUKU OUTONSPHOTO TpaH3UCTOpa. Tpu  CXEeMbl BKJIIOUCHHS.
Metoasl pacuera cxeM Ha OUIONSPHBIX TPAH3UCTOpPaX (SKBUBAJICHTHBIC
CXEMBI, TpaQUUYECKU METO/, PEACTaBICHUE B BUIE 4-X MOJIOCHUKA)

Tema 2.4. TloneBbie TpaH3UCTOPBI.

[loneBple TpaH3UCTOPBI € 3aTBOPOM B BHue P-N mepexona u MOII —
TpaH3UCTOPBL. X mpuUHIMN IEeHCTBUS, XapaKTEPUCTUKH U ITapaMETPhI.
Tema 2.5. Tupucropsl.

UYeTbIpexcloiiHble  MOJTYNPOBOJHUKOBBIE  CTPYKTYpbhl.  JIMHHCTODBI,
TPUHUCTOPHI U CUMUCTOPHI. XapaKTEPUCTUKH U mapaMeTpsl. [I[puMenenne B
CUJIOBOM 2JIEKTPOHUKE

Tema 2.6 DneMeHTbl MHTETrpalbHBIX CXEM.

OCHOBHBIE UHTEIPAJIbHBIE TEXHOJIOTHUHU. Y POBEHb CI0KHOCTU MUKPOCXEM.
[lepcniekTUBHBIEC HANIPABIICHUS.

Pa3nesn 3 AHasiorosblie 3JIeKTPOHHBIE YCTPOCTBA

Tema 3.1. Ycunurenu. Knaccudukanus, napaMeTpsl 1 XapaKTEPUCTUKH.
[TpuHIMN MOCTPOEHMUs  YCHIIMTENBHOTO Kackana. Kiaccuduxanms
AIIEKTPOHHBIX ycunuTened. Pexxumpl paboThl yCHIMTENBHOIO 3JIEMEHTA.
[Tapamerpsl u xapakrtepuctuku. OOpaTHas CBsI3b B YCWINTENIX U €e
BIMSHUE HA MapaMeTpbl YCHIUTENs. YCHIUTENU IMEPEMEHHOro TOKa Ha
TpPaH3UCTOpaX.
Tema 3.2. Ycunurenu MocTOSHHOTO TOKa

Hpeildp Hyns B yCHWJIMTENAX IOCTOSHHOIO TOKa. [IpMUMHBI M METOJbI
60pb0HI ¢ nperidhom. uddepentnansubiii kackaa. [TogaBienue cundazHoi
HOMeXH. Y CUIMTENHN ¢ MPeoOpa3oBaHUEM YaCTOThl BXOJHOTO CUTHAJIA.
Tema 3.3.0nepaniiOHHBIE YCUITUTEN
CrtpykTypa, mapamMeTpbl U XapaKTEpUCTHUKU OINEPAI[MOHHOTO YCHUIIUTENs
(OVY). Cxems! BrmoueHus. Pacuer nmapamerpoB kackana Ha OVY. ITpumepst
ucnons3oBanuss OV (uHTerpatop, nuddepeHnHarop, CymMmarop,
YMHOXHTEIb U T.J1.).
Tema.3.4. I30upaTenbHble YCHIINTENU. AKTUBHBIE (PUIBTPHI

Pezonancueni ycunurenb ¢ LC-koHTypoM — AKTHUBHBIE (WIBTPH Ha
OTIEPALIMOHHBIX YCWJINTENAX C pa3nuyHbiMi RC-3BeHbsiMM B 00OpaTHOMN
cBsa3u. HMcnonb3oBanue 2T-mocta B 00paTHOM CBSI3U 711 HU3KOYACTOTHBIX
U30MpaTeNbHBIX YCUIUTEICH

Tema.3.5. Ycunurenu MOLTHOCTA

OCOOCHHOCTH  TOCTPOCHHS  MOIIHBIX  YCHJIMTEIbHBIX KaCKaJl0B.
JIByxTakTHble OecTpaHCcpOpMaTOpHbIE  YCHUIMTEIU MOIIIHOCTH  Ha
KOMIUIEMEHTapHBIX TPaH3UCTOpax.

Tema 3.6. 'eHepaTopbl 3JIEKTPUUECKUX CUTHAIOB




[IpyHIMIT TOCTPOEHUS aABTOTEHEPATOPOB  ANEKTPUUYECKUX CHUTHAJOB.
Ycnosue aBrorenepanuu. bananc ¢a3 u 6ananc ammmrtyn. LC u RC —
aBTOTE€HEPATOPbI FApMOHUYECKUX CUTHANIO0B. CTabuinu3anus aMIUIUTYIbI U
Y4aCTOTHI KOJIeOaHU

Tema.3.7. [IporpaMmupyemMbie aHAJIOrOBbIE HHTETPATbHBIE CXEMBI

Bo3moxHOCTH TpOrpaMMUpOBaHUs IapAMETPOB aHAIOIOBBIX MUKPOCXEM.
Oco0eHHOCTH CTPYKTYPBI U EPCIEKTUBI IPUMEHEHHS.

Pa3zgen 4 UcTOYHUKH NUTAHUSA
Tema 4.1. CTpykTypa BTOPUYHBIX UCTOYHUKOB ITUTAHUS

[TapameTpsl U CTpyKTypHasi cxema HMCTOYHUKA mnutanus. HasHauenue
0J10kOB M TpeOboBaHUs K HUM. becTpancopmMaTopHbIe HCTOYHUKH TTUTAHUS.
Tewma 4.2. Bemmpsmutenu, GuibTpbl, CTAOUIN3aTOPBI

Tunbel BeIIpAMUTENCH W CriIakuBaronmx ¢GuibTpoB. Ilapamerpuueckue
cTabmimn3aTopbl HanpsokeHust. CTabUInM3aTophl KOMIIEHCAIIMOHHOTO THUIIA C
MOCNEOBATEIbHBIM ¥ MapaUIeNbHBIM  BKIIOUEHUEM PETYIHUPYIOIIEro
AJIEeMEHTa UMITYJIbCHbIE. MMIyJbCHBIE HCTOYHUKH IMHTAHHS.

Tewma 4.3. IaTerpanbHble CTaOMIN3aTOPBl HAMPSHKESHUS

CtpykTypa ¥ mapaMeTpbl WHTETPAIbHBIX CTa0MIN3aTOPOB. BO3MOXKHOCTH
peryaupoBaHusi BIXOAHOTO HampspkeHus. CxeMbl BKItoueHHs. OCHOBHbBIC
JTaIlbl pacyeTa BTOPUYHOTO UCTOYHHUKA TTUTAHUS.

Paznea S. lludposblie ycTpoiicTBa
Tema 5.1. OcHOBBI anreOpbl JIOTUKU

OcHoBHbIE TIOHATHSA. TaOMUIIBI UCTUHHOCTH JJIS OTIEPALMA KOHBIOHKIIHH,
OU3bIOHKIIMK W uHBepcuu. COBEpIICHHBIE HOPMAJbHBIE  (POPMBI.
Munumu3zaius (QyHKIUNA. AKCHOMBI, TEOPEMBI U 3aKOHBI JIBOUYHOMU
anreopsol.

Tema 5.2.Peanu3anus 10rudecKux dJIEMEHTOB

CniocoObl  peanu3aiy JOTHYecKuX 3JeMeHTOB. Tumbl joruk. [lapamerpsr
W CpPaBHUTEIbHBIC XapPAKTEPUCTUKHU JIOTUYECKUX JJIEMEHTOB Ppa3IMYHBIX
THUIIOB.

Tema 5.3 HudpoBsie ycTpoiicTBa KOMOMHAIMOHHOTO THIIA

[TonsiTue 0 KOMOMHAIIMOHHBIX YCTPOMCTBAX. 3a7aun CUHTE3a, CYMMaTOpHI,
KOMIIapaTopbl, MmH@paTopsl U  JAemudpaTropbl, MYJIbTHILIEKCOPHI,
npeoOpa3zoBaTesy KOJIO0B.

Tema 5.4 [{udpoBbie ycTpoiicTBa OCIEIOBATEIHHOCTHOTO THITA

CuHTE3 aBTOMATOB C NaMAThIO. TpUTrTephl, perucTpsl. JIBOMYHBIE CYETUNKH.
CriocoObl  MOCTpOEHUSI HEIBOMYHBIX CYeTYHKOB. IIporpammupyemsbie
JIEITUTEIH.

Tema 5.5. MUKpO3JIEKTPOHHBIE 3alIOMUHAIOIINE YCTPOHCTBA
Knaccugpukamus mukpocxem mnamsatd. Cratudeckas W JAWHAMHYECKas
onepaTtuBHas namsaTh. [[puHIMIEI Oprann3zanuu u Buae! [13Y.

Tema 5.6. YcTpoiicTBa conpsiKeHUs: aHAJIOTOBBIX M IU(POBBIX CUTHAJIOB.
Amnanoro-uu¢poBsle U 1udpo-aHamorossie mnpeodbpaszoBarenn (ALl u
ITAIT). Croco6sl mocTpoenusi, BUabI, napameTpbl. Mukpocxemsl AL u
ITAIL

Tema 5.7. IIporpaMMupyemsbi€ JIOTUYECKUE WHTETPATBHBIE CXEMBI

(IJTUC).

CrtpyKkTypa 1 OCOOCHHOCTH TNPHUMEHEHHS MPOTrPaMMHUPYEMbIX JIOTHUECKUX
uarerpanbHpix  cxem  (IJIMC).  TlapameTpsl U MEPCIEKTHUBBI
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UCIIOJIb30BaHUS.
Tema 5.8. Mukpornpoueccopbl
AmnmapaTHpli U TOpOrpaMMHBIA  COCOOBI  peaiu3allid  AJIrOpUTMA.
Hocronncrsa u HEJIOCTATKHU. Crpykrypa TUIIOTETUYECKOTO
MUKPOIPOLIECCOPHOTO BBIYUCIIUTEIBHOTO YCTpPOMICTBA.
MuxkponpoueccopHbie KOMILIEKTbI. MUKPOKOHTPOJUIEPHI.
4.3. IIpakrTuyeckue (CEMHHAPCKHE) 3aAHATHS
Tembl IPaKTHUECKUX 3aHATUH U UX TPYJOEMKOCTb IIPUBEACHBI B TAOIHIIE .
Tabmuna 5 — [IpakTuueckue 3aHsATHS U UX TPYJOEMKOCTb
No
Ne Dopmbl Tpynoe
n/ Tembl IpakTUYECKUX 3aHATUI MPaKTUYECKHUX MKOCTb, Ezziiljﬁ
1| 3aHATUN (uac) ML
Cemectp 4
1 becrpanchopmaropubie Pacuer n 3 3.5
YCWJIMTENIA MOUTHOCTH MOJIEJINPOBAHUE
2 OnepauOHHBIA YCUIUTEINb MIPU Pacuer u 2 3.3
Pa3JIMYHBIX CXeMaX BKIFOUCHUS MO/JIETMPOBaHHE
3 DyYHKIIMOHAIbHbIE Pacuer u 4 3.3
npeoOpazoBareiny Ha MOJIEJINPOBAHUE
4 OTIEPAIIMOHHBIX YCUITUTENSX Pacuer u 9 36
5 NmnynscHble renepaTopbl Ha OY MOJIEJIUPOBAHUE
Metoabl MUHUMU3ALUU Pacuer u
JoTUYeCKuX (DYHKITHI MO/IETUPOBaHNE 3 5.3
) [Ipoextuposanune AILII Pacuer n
MOJIEJIMPOBaHUE 3 5.6
Bcero: 17
4.4. JlaGopaTopHble 3aHATHSA
Tembl 1a00paTOPHBIX 3aHATUN U UX TPYAOEMKOCTh MPUBECHBI B TabmuIlE 6.
Tabmmna 6 — JIabopaTopHbIe 3aHATHS U UX TPYJOEMKOCTb
Ne Tpynoemkoc Ne pasnena
i HaumenoBanne 1abopatopHbIX padboT Th, (1ac) JTUCLHUTLITN
HBI
Cemectp 4
1 HccnenoBanue OUMONSAPHBIX TPAH3UCTOPOB B CXEME C 2 2.3
00IIIM SMUTTEPOM
2 Wccnenosanue nojeBLIX TPaH3UCTOPOB 2 2.4
3 HccnenoBanue ycunurened HU3KOM 4aCTOTBI 3 3.1
Ha OMIOJAPHBIX TpaH3ucTopax U OV
4 OyHKIMOHANBHBIE TpeoOpa3oBarenu Ha OY 4 3.3
5 AKTUBHBIC QUIBTPHI HA ONEPALIIOHHOM  YCHJIUTEJE 2 3.4
LC u RC —renepaTopbl TapMOHUYECKUX KOJICOAHMI 2 3.6
6 Boeipsimurenu u ctabUiIn3aTopbl 2 472




Bcero B cemectpe 17
Cemectp 5
1 [IpeoOpa3zoBarenp HANPsKEHNUE — YACTOTA 2 4.6
2 HccnenoBanue J0ru4ecKuX 3JIEMEHTOB 2 4.2
3 HccnenoBanue peructpos 2 4.4
4 HccnenoBanue cueTYNKOB 4 4.4
5 HccnenoBanue ananoro-uugpoBoro npeodpasoBaresis 2 5.6
Uccnenosanue cxemsl LIAII ¢ R- marpuneit
6 HccnenoBanue apXuTeKTypbl U () YHKIIMOHUPOBAHUS 2 5.6
HJINC. 3 5.7
Bcero B cemectpe 17
Bcero: 34
4.5. KypcoBoe npoexTupoBanue (padora)
Y4eOHBIM MJIaHOM HE MPEayCMOTPEHO
4.6. CamocrosiTejibHAs pa0oTa CTY1€HTOB
Buasl camocTosTenbHON paboThI U €€ TPYAO0EMKOCTh PUBEIEHBI B TabIuUIIE 7.
Tabmuna 7 Bugsl caMoCcTOSTETHHON pabOTHI M €€ TPYJOEMKOCTh
Bun camocTosTenbHON pabOThHI Bcero, uac Cemectp 4, gac Cemectp 5,
Jac
1 2 3 4
CamocTrosiTeJbHast padoTa, BCETO 78 40 38
M3y4eHHE TEOPETUIECKOr0 MaTepraa 50 30 20
muctuuiiHE (TO)
KypcoBoe npoextrupoBanue (KII, KP)
pacuetHo-Tpaduueckue 3aganus (PI'3)
BeIMOTHEeHKE pedepara (P)
IToarororka k Tekymiemy kouTpoito (TK) 28 10 18
nomarnHee 3ananue (/3)
KOHTpOJIbHBIE paboThl 3a0uHuKOB (KP3)

5. IlepeueHb y4ueOHO-METOAMYECKOT0 O0eceYeHHs VISl CAMOCTOSITEILHOM

patdoThl 00Yy4AKOIIUXCH M0 JUCHUILINHE (MOTYJII0);
Y4eOHO-MeTOInYeCKHEe MaTepHaibl Uil CAMOCTOSATEIIEHOM PabOThl CTYIEHTOB YKa3aHbI B

. /-11.




12

6. IlepeyeHb MeYATHBIX M IJIEKTPOHHBIX Y4eOHBIX U3aHU
[Tepeuenp neyaTHBIX U 3JEKTPOHHBIX YUeOHBIX U3IaHHI MTPUBEICH B Tabmuie 8.

Tabmuua 8 — [lepeyeHp neUaTHBIX U SJIEKTPOHHBIX Y4EOHBIX M31aHUHA

Mudp bubnuorpaduueckas ccouika / URL anpec Konunuectso
9K3EMIUISIPOB B
o6ubnuoreke
621.38 I'yceB B.I'., I'yceB KO.M. DnekTponuka u 18
9 MHUKPOIPOIIECCOPHAst TEXHHUKA. Y YeOH. IS

By308/ M.:Beicirmik., 2008,- 799c.

621.396. Onanuuii 10.@., I'nynkun O.I1.,I'ypoB A.1. 62
0-60 AHarnoroBas 1 U POBast SIEKTPOHUKA.
VYue6n.u1s By30B,M.: ['opsiaast muHus-
Tenexom,2005,- 768 c.

004 (075) VYrpiomos E.IT. [udporas cxemorexuuka. M3. 22
V.27 BXB-Ilerepoypr, 2010,- 816 c.

621.3 Tutue V., llenk K [lonynpoBonHukoBas 22

T45 cxemorexHuka. M.: JIMK-IIpecc, 2008, 942 c.

Libbib.org/poluprovodnikovaya-sxemotexnika-
titce-u-shenk-k/

621.372 [TaBnoB B.H. CxemoTexHHKa aHAIOTOBBIX 42
n2 AIIEKTPOHHBIX YCTPOUCTB. YUEOH. MOC. /I
By30B-M.:M31.10m “Akanemus,”2008,-288 c.

www.twirpx.com/fill/70743

7. IlepeuyeHb 3J1eKTPOHHBIX 00Pa30BaTeIbLHBIX PECYPCOB HH(POPMALIMOHHO-
TeJleKOMMYHUKauMOHHON cetu UHTEPHET
[lepeuenr  pecypcoB  uHpoOpmanuoHHO-TeIeKoMMyHUKaimoHHoW  cetu  MHTEPHET,
HEOOXOUMBIX /I OCBOSHUS IUCIUIUIMHEI IPUBE/ICH B Tabmuie 9.

Ta6muma 9 — Ilepeuens pecypcoB uHdopmarmonHo-TenekoMmmyHukaruonHon cetu MHTEPHET,
HEOOXOJUMBIX /ISl OCBOSHUS TUCITUTUTMHBI

URL anpec HanmenoBanue

He npenycmoTtpeno

8.IlepevyeHb HHPOPMAIMOHHBIX TEXHOJIOTHIA
8.1.I1epeyens NMpOorpaMMHOro odecneyeHus
[TepeueHs UCTIOIB3YEMOTO MTPOTPAMMHOTO OOecTieueHus mpeacTanieH B Tadbnuie 10.

Ta6muma 10 — [Tepedyenp mporpaMMHOTO oOecriedeHus

Ne i/t Haumenosanmue

He npenycmorpeno



http://www.twirpx.com/fill/70743
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8.2.Ilepeuenb HH(POPMALMOHHO-CIIPABOYHBIX CHCTEM
[TepeueHs UCTIOIB3YyEMBIX HH(POPMAIIMOHHO-CITPABOYHBIX CHCTEM IpeICTaBiIeH B Tadmuie 11.
Ta6muma 11 — [lepeyenp nHGOPMAITMOHHO-CITPABOYHBIX CHCTEM

Ne i/t HaumenoBanmue

He npenycmorpeno

9.MaTepuajibHO-TeXHHYECKAas 0a3a
CocrtaB MaTepHaIbHO-TEXHUYECKOM 0a3bl mpecTaBieH B Tabnuue 12.

Tabmuma 12 — CoctaB MaTepraibHO-TEXHIUYECKOH 0a3bl

. Howmep
HaunmeHnoBaHMe COCTaBHOM Y4acTU MaTepHalbHO-
Ne i/t . ayJIuTOPUHU
TEXHUYECKOH 0a3bl
1 JIekuMoHHas ayUTOpUs
2 CrieunanusupoBaHHas 1abopaTopus “ONEKTPOHUKU U .12-08
MUKPONPOLIECCOPHON TEXHUKU
3 JIvCTuIeHHbBIN KI1ace 13-03a

10.0ueHounble cpeacTBa 1S MPOBEACHUS IPOMEKYTOYHOM aTTecTAlUN
10.1.CoctaB ¢oHIa OIIEHOYHBIX CPEJCTB MpUBEICH B TabmIe 13
Tabmuna 13 - CoctaB ¢oHIa OIIEHOYHBIX CPEICTB ISl IPOMEKYTOYHOM aTTecTaluu

Bun npome:KyTo4HON aTTecTaluu IIpuMepHBIii IEpeYeHBb OLICHOYHBIX
CPEICTB

DK3aMeH Crircok BOMpPOCOB K 9K3aMEHY;
DK3aMeHaIlMOHHbIE OUJIETHI.

3auer Crincox BOIpoOCOB;

10.2.B xadecTBE KpHUTEpPHEB OICHKH YPOBHS C(HOPMUPOBAHHOCTH (OCBOCHHS) KOMIIETCHIIUH
o0yJaroIuMucs MpUMEHseTcsl S-OanbHas HIKajla OLEHKH CPOPMHUPOBAHHOCTH KOMIETEHLUH,
KoTopas npuBeieHa B Tabnuue 14. B TeueHue cemectpa MoxeT ucnoib3oBatbes 100-0annbHas
IIKajaa MOIYJIbHO-PEUTHUHIOBOW CHUCTEMBl YHHBEPCUTETA, IpaBWJIa MCIIONb30BaHUS KOTOPOH,
YCTaHOBJIEHBI COOTBETCTBYIOLIMM JIOKAIbHBIM HOpMaTUBHBIM akToM [V AIL

Tabnuua 14 —Kpurepuu olieHKH YpOBHSI CHOPMHUPOBAHHOCTH KOMITETCHIIUH

OI_ICHKa KOMIICTCHIIU

XapakteprcTrka COpMUPOBAHHBIX KOMITCTECHITHIA
5-OaruThHasI IIKaa

— oOyyaromuiicss Tay00KO U BCECTOPOHHE YCBOMJ MPOrpaMMHBIN
MaTepHai;

— YBEPEHHO, JIOTUYHO, I1OCIIEI0BATEIHLHO U TPAMOTHO €0 M3J1araer;
— OMUPASICh HA 3HAHUS OCHOBHOW W JIONIOJHUTEIBHOW JINTEPATYpHI,
TECHO TPUBSA3BIBAET YCBOCHHbIE HAy4YHbIE IIOJIOKEHHUS C
HpaKTquCKOﬁ ACATCIIBHOCTBIO HAIIPABJICHU A,

«OTIIMYHO»
(Ga4uTCHO»

— yMeJ0 000CHOBBIBAET U apIYMEHTHUPYET BBIIBUTACMbBIC UM HJICH;
— JIeJIaeT BBIBOALI U 00OOIICHHS;

— CBOOOIHO BJIAZICET CHCTEMOM CIIEUAIN3UPOBAHHBIX MTOHITUH.
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Or1eHKa KOMITETEHITHN

5-OautbHad mIKasia

XapakTepucTrka c(h)OpMUPOBAHHBIX KOMITCTCHITUIA

—oOyyarolmuiics TBEpAO YCBOWJI MPOTPaMMHBIA  MaTepua,
rPaMOTHO M IO CYIIECTBY H3JIaraeT €ro, ONMpPasCh Ha 3HAHUS
OCHOBHOI1 TIUTEpaTypHI;

— HC JOIMYCKACT CYICCTBCHHBIX HeTOqHOCTeﬁ;

«XOpOILIO» o
— YBA3bIBAECT YCBOEHHBIC 3HAHHS C IMPAKTUYECKOW JESATEIbHOCTHIO
(GaqTCHO» HaIpaBJICHUS;
— apryMEHTUPYET HayYHBIE TTOJIOKECHUS;
— JIeJIaeT BBIBOJIBI U 000OIIEHMS;
— BJIAJIEET CUCTEMOM CIIEIMATU3UPOBAHHBIX TTOHATUM.
— oOyyaromuiicss yCBOMJI  TOJBKO OCHOBHOM  NIpPOrpaMMHBIN
MaTepuall, 1o CyLIECTBY H3JaraeT €ro, ONMpasch Ha 3HAHUS TOJIBKO
OCHOBHOM JIUTEPATYpBHI;
— JIOMYCKaeT HECYIIECTBEHHbIE OIMOKH U HETOYHOCTH;
«yIOBJIETBOPUTEIHLHOY o
— WCTBITHIBAET 3aTPYAHEHUS B MPAKTUYECKOM MPUMEHEHUW 3HAHUI
«3a4TEHO) .
HaIpaBJICHUS;
— cJ1ab0 apryMeHTHPYET HayuHbIE MTOJI0KECHHUS,
— 3aTpyAHseTcs B (OPMYyITUPOBAHUN BHIBOJIOB M 000OIICHUI;
— YaCTHUYHO BJIAJICET CUCTEMOM CIEIIUATU3UPOBAHHBIX MOHATUH.
— oOyyaroluiicss He YCBOWJ 3HAYUTEIbHOM YacTH MPOTrPaAaMMHOIO
Marepuaa;
— JIOMyCKaeT CYIIECTBEHHbIE OIIMOKM W  HETOYHOCTH TpHU
«HEYIOBIIETBOPUTEIILHOY .
PaccMOTpPEHHH MPOOJIeM B KOHKPETHOM HAIMpPaBIICHUH;
«HE 3aYTCHO»

— MCTIBITBIBAET TPYIHOCTH B MMPAKTHYECKOM IPUMEHEHNUN 3HAHH;
— HEe MOXKET apryMEHTHPOBATh HAy4YHbIE MTOJIOKECHMUS,
— He (hOpMYIHPYET BBIBOJAOB U 000OIICHHH.

10.3.TumoBble KOHTPOJBHBIC 3aJaHUS WM UHBIE MaTepUaIbI:
Bomnpocsr (3agaun) ans sK3aMeHa mpeicTaBieHsl B Tabmuie 15.

Tabnuna 15 — Bonpocs! (3agaun) 11 9K3aMeHa

Kon
Ne /it [Tepedyens BonmpocoB (3a1av) 11 IK3aMeHa
MHMKATOpa
1 CrpykTypHas cxema 31eKTpoHHOro yctpoiicta. [lonstue 06 | I1K-1.3.1
aHaAJIOTOBOM M LIU(PPOBOM METOJIaX.
2 [MaccuBHbIe 351eMeHTHI 31eKTpoHHbBIX CxeM ( R,C,L). IK-1.3.1
3 Pu3nyecKrue OCHOBBI OJIYIIPOBOJHUKOB. P-N MEPEX0.T IPH I1K-1.3.1
OTCYTCTBHH U HAJIMYUU BHEIIHETO IMOJIA.
4 [TonynpOBOAHUKOBBIE THOIBI. I1IK-1.3.1;
IK-1.V.1
5 bunonsipusie Tpan3ucTopskl. [IpuHImMn aeicTBUS. IK-1.3.1;
CraTnyeckue XapakTepUCTHKH. [K-1.V.1;
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[1K-1.B.1;

6 Tpu cxembl BKIIOUEHUS OUTIOSIPHBIX TPAH3UCTOPOB. IK-1.3.1;

YacToTHBEIC CBOMCTRA. I[IK-1.V.1;

[1K-1.B.1;

7 [ToneBoii TpaH3KUCTOP C 3aTBOPOM B BUJIE P-N mEpexoaa. [K-1.3.1;

8 MOII- TpaH3uCTOPEI. [K-1.3.1;

9 Tupuctopsi. [K-1.3.1;

10 Yeunurenu. Knaccudukanus, OCHOBHBIE TapaMeTpPhl U IK-1.3.1;
XapaKTEPUCTHUKH.

11 Pexxumbl paboThl yCUIUTENBHOTO dNeMeHTa. [TpuHImn [1K-1.3.1;

IIOCTPOEHUS YCUIIUTEIBHOIO KacKaaa. [K-1.V¥.1;

[1K-1.B.1;

12 RC-ycumTens Ha OUIONAPHBIX TpaH3ucTOpax. Tunoas I1K-1.3.1;

cxema. Haznauenue anemenToB. [locTpoenne Harpy304HbIxX [IK-1.V.1;

XapaKTEPUCTUK. DIEMEHTHI pacueTa. [IK-1.B.1;

13 Ooparnas cBs3b B ycmnutensix. Knaccudukanus. Bnusaue [K-1.3.1;

OC Ha K03 pGUIUEHTH! yCUIIEHUS (BBIBO). [K-1.V.1;

[1K-1.B.1;

14 Bnusnue OC Ha napametps! ycunurens. [loBropurenu. IK-1.3.1;

[K-1.V.1;

I1K-1.B.1;

15 Yeroitunocts yeunutens ¢ OC. IK-1.3.1;

[K-1.V.1;

I1K-1.B.1;

16 VIIT. Hpetid myns. Auddepennmansubnii kackan. YIIT ¢ [K-1.3.1;

peoOpa3oBaHUEM YacTOTHI CUTHAJIA. IIK-1.V.1;

17 Onepanunonnsiit yeunurens (OY). Ctpykrypa, IIK-1.3.1;

XapaKTepUCTHKH U TTapameTpsl. YacToTHAs KOPPEKIIHS. IIK-1.V.1;

I1K-1.B.1;

18 Cxewmpnl BkitoueHus OVY. IK-1.3.1;

IIK-1.V.1;

I1K-1.B.1;

19 OV B kauecTBe yCHJIUTEINS IEPEMEHHOIO TOKa, nHTerpatopa u | I11K-1.3.1;

muddepeHnmaTopa. IIK-1.Y.1;

[1K-1.B.1;

20 OY B kayecTBe CymMMarTopa, JiorapumMatopa, yMHOKUTEIIS. IIK-1.3.1;
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MK-1.V.1;
MK-1.B.1;

21

N36upatenbHble yCHINTEIH.

IIK-1.3.1;
I[IK-1.V.1;

22

TpanchopMaTopHbIe YCHIIUTETN MOIITHOCTH.

IIK-1.3.1;
I[IK-1.V.1;
I1K-1.B.1;

23

BecrpancdopmaTopHbie YyCUITUTEIN MOITHOCTH.

IIK-1.3.1;
IK-1.V.1;
IIK-1.B.1;

24

ABTOTE€HEpaTopbl TApMOHUYECKUX KOJIeOaHU. Y ClIoBUE
aBToreHepanuu. CTpyKTypHas cxema.

IIK-1.3.1;
IIK-1.V.1;
IIK-1.B.1;

25

LC- renepaTtopsl rapMOHHYECKUX KOJICOAHUH.

IIK-1.3.1;
IIK-1.V.1;
IIK-1.B.1;

26

RC-renepatopsl.

MK-1.3.1;
MK-1.V.1;
MK-1.B.1;

27

CrpykTypHas cxema HCTOYHMKA IUTaHusA. Beimpsamurenu u
GUIbTPHI.

[IK-1.3.1;
MK-1.V.1;
MK-1.B.1;

28

KOMHCHCaHI/IOHHLIC CTa6I/IJ'II/ISaTOpLI HaIpsPKCHUA.

[IK-1.3.1;
MK-1.Y.1;
MK-1.B.1;

Bomnpocsr (3anaun) s 3aueta / quddepeHIMpOBaHHOTO 3aUeTa IMPe/CTaBICHbI B Ta0muie 16.
Tabmuua 16 — Borpocs! (3aaaun) ams 3aueta / qudd. 3auera

Ko
Ne /m [Tepeuens BompocoB (3ama4) amns 3adera / audd. 3auera A
WHMKATOpa
1 Jlornueckue onepanuu (OCHOBHbIE U KOMOMHUPOBAHHBIE). IK-1.3.1
2 A IK-1.3.1
KCHOMBI, 3aKOHBI, TOKJIECTBA U TEOPEMBI aITreOphI TOTUKH.
3 Peanuzanus OCHOBHBIX JIOTHUECKUX ONEPALMIA C TOMOLIBIO IIK-1.3.1;
snementoB -HE, NJIN- HE. IIK-1.V.1;
[IK-1.B.1;
4 IIK-1.3.1;

THIBI JOTUYECKUH DJIEMEHTOB.
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IK-1.V.1;
[1K-1.B.1;
5 I [1K-1.3.1;
apaMeTphbl JJOTMYECKHX 3JIEMEHTOB.
I[IK-1.V.1;
I1K-1.B.1;
6 Knaccugukanus TpurrepoB Ha JJOrHUECKUX ieMeHTax. RS u K-1.3.1;
RST-tpurrepsr.
! JByxcrynenvarsie RS u T-Tpurrepsr. HK-1.3.1;
8 D u IK-tpurreps!. TIK-1.3.1;
9 P [K-1.3.1;
€TUCTPhI XpaHEHMUS.
[K-1.V.1;
I1K-1.B.1;
10 C [K-1.3.1;
JIBUTOBBIE PETUCTPBI.
I1K-1.V.1;
I1K-1.B.1;
11 K . . [K-1.3.1;
OJIbLIEBOM M PEBEPCUBHBIN PETUCTPHI.
I1K-1.V.1;
I1K-1.B.1;
12 N . . I1K-1.3.1;
OCJIeTOBATEIbHBIN U ApaJIeIIbHBIA JBOUYHBIE CYETUHKH .
IK-1.V.1;
I1K-1.B.1;
13 P . . I1K-1.3.1;
€BEPCUBHBIN JIBONYHBIA CUETUHK.
IK-1.V.1;
I1K-1.B.1;
14 I1K-1.3.1;
CniocoObl MOCTPOEHUSI HEABOMYHBIX CYETUYUKOB.
15 . I1K-1.3.1;
JIBOWYHO-IECSITUYHBIN CUETUHK.
16 N I1K-1.3.1;
porpaMMHpyeMbIe JICTUTEITH.
17 CymmaTopsl 1 UG pOBbIE KOMITAPATOPHI. I1IK-1.3.1;
18 HIudparop u nemudparop. HK-1.3.1;
19 MynbTUILIEKCOP U AEMYJIbTUILIIEKCOP. IK-1.3.1;
20 [{udpo-anaioroseie mpeoOpa3oBaTeiy. IK-1.3.1;
[K-1.V.1;
I1K-1.B.1;
21 I1K-1.3.1;

Amnasoro-un¢poBsie mpeoOpa3oBaTeu.

IK-1.V.1;
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[1K-1.B.1;

22 ArnmnapaTHbIil U IPOTrPaMMHBII c1IOCOOBI peain3aluu IK-1.3.1;
anropuT™Ma. J{IocTOMHCTBA U HETOCTATKHY.

23 Mukpomnporeccopsl. DiemenTHas 6a3a. CTpykTypa IK-1.3.1;

MUKpoOBM. [K-1.V¥.1;

[1K-1.B.1;

24 O0001IeHHAsT CTPYKTYpPHAsI CXeMa MUKPOTIPOIECcOopa. [K-1.3.1;

Tembl U 3afaHue AJI1 BBINOJHEHUS KYPCOBOW pa0OTHI / BBIMOJIHEHUS KYpPCOBOTO TPOCKTA
npeCcTaBIeHbI B Tabuie 17.

Tabnuna 17 — [IpumepHBIii mepedeHb TeM ISl BHITOTHEHUSI KypcOBOI paOOThI / BHIIOJIHEHUS
KYpCOBOTO MPOEKTa

Ne 11/ [TpumepHBIii TepeueHb TeM ISl BHITOJIHEHUSI KYPCOBOM paOOThI / BHITOTHEHUS
o n/m
KYpPCOBOT'O IIPOEKTa

V4eOHBIM IJIAHOM HE npeaAyCMOTPCHO

Bompockl i ipoBeeHUsT MPOMEXYTOYHON aTTECTAllMU MPU TECTHPOBAHUU TIPEJICTABICHBI B
Tabaure 18.

Tabnuua 18 — [IpumepHbIii epeueHb BOIIPOCOB Il TECTOB

. Kog
Ne n/n IIpuMepHBIii IepedeHb BOIIPOCOB ISl TECTOB
MHJMKaTOpa

Y4eOHbBIM MJIaHOM HE TPeAyCMOTPEHO

[TepeueHs TeM KOHTPOIBHBIX pa0OT MO IUCIUILUIMHE O0YYaroIIMXCcs 3a04HON (hOpMBI 00ydeHNUS,
npecTaBieHsl B Tadnuie 19.

Tabmuua 19 — [IpumepHbIii mepeueHb KOHTPOJIBHBIX M MPAKTUYECKUX 3a/1a4 / 3aJJaHUN

Ne n/mt [IpumepHbIil epeyeHb KOHTPOJIBHBIX U MPAKTUYECKUX 3a]a4 / 3a1aHuil

VY4eOHbBIM MJIAaHOM HE TPEAYCMOTPEHO

10.4.Metoauueckue Marepuaibl, OIpPENENSIONe MPOLUEAYPbl OLEHUBAHUS WHIAMKATOPOB,
XapaKTepu3yloIMX d3Tanbl  (GOPMUPOBAHUS KOMIETEHLMH, coAepKarcs B JIOKAJIbHBIX
HOpMaTUBHBIX akTax ['YAll, pernamMmeHTHpYIOINX NOPAIAOK U MPOLEAYPY ITPOBEAEHUS TEKYILETO
KOHTPOJISl YCIIEBAEMOCTH U MPOMEKYTOUHON aTTectanuu odoydaromuxcs 'Y AIL
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11.MeToauveckue ykazaHumusi JAJs1 00y4alIMXcsl 0 OCBOEHUIO

AUCIHUILIHHBI
11.1.MeT011nqec1me y1ca3anml OJIsA Oﬁy‘laIOHIHXCﬂ 0 OCBOCHUIO JICKIITMOHHOI'O MaTepnaﬂa

OCHOBHOE Ha3HA4YE€HUE JICKIIMOHHOTO Marepuajia — JIOTUYECKH CTPOMHOE, CHUCTEMHOE,
rIyOOKOE W SICHOE M3JIOKEHHE ydeOHOro marepuana. HasHaueHue COBpEMEHHOH JIEKIIMH B
paMKax AUCIUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(POPMALUIO 1O TEME, a B OCBOCHUU
byHIaMEHTAIBHBIX MPOOJIEM AUCHUIUIMHBI, METOJIOB HAyYHOTO TO3HAHHWS, HOBEHIIHMX
JOCTYIKEHUI HaydyHOW MBICTU. B yueOHOM mporiecce JEKIUs BBIMOITHICT METOJOIOTHIECKYIO,
OpraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKIUH. JIEKIMs pacKpbIBaeT MOHATUHHBIN ammapar
KOHKpPETHOW o0jacTu 3HaHUSA, e€ MpoOJEeMBbl, JaeT EIbHOE NPEACTABICHUE O IUCIUILINHE,
MOKAa3bIBACT B3aUMOCBSI3b C APYTUMU JUCIUITUIMHAMM.

[TnanupyemMble pe3ynbTaThl IPU OCBOSHUH O00YYAOIIMMCS JIEKIIMOHHOTO MaTepuana:

— TIOJIy4YEHHE COBPEMEHHBIX, IIE€JOCTHBIX, B3aUMOCBS3aHHBIX 3HAHUW, YPOBEHBb
KOTOPBIX OIPEIEISIETCS LEIEBOM YCTAHOBKOM K Ka)K10M KOHKPETHOU TEME;

— TOJy4YeHHE OMBITa TBOPUYECKOM pabOThI COBMECTHO C MPEIOIaBaTEIeM;

— pa3BuTHEe TPO(ECCHOHATBHO—JEIOBBIX  KAyecTB, JIOOBU K MpeaMeTry U
CaMOCTOATEJIbHOTO TBOPYECKOTO MBIIICHHUS.

— TIOSIBJICHUE HEOOXOAMMOI0 HHTEpeca, HEOOXOAMMOTO Il CAMOCTOSITSIILHON paOoThI,

— TIOJy4eHHE 3HAHUW O COBPEMEHHOM YPOBHE pPa3BUTHS HAYKHM W TEXHUKH U O
MIPOTHO3€ WX Pa3BUTHUA Ha OJI>KAMIIINAE TOJIBI;

— HAY4YUTCS METOJWYECKH OoO0pabaThiBaTh MaTepuan (BBIACIATH TJABHBIC MBICIH U
MOJIOKEHHUSI, TPUXOJUTh K KOHKPETHBIM BBIBOJIaM, IIOBTOPSTh HMX B  Pa3IMYHBIX
bopMynupoOBKax);

— TOMy4YeHHE TOYHOTO MOHUMAaHUS BCEX HEOOXOAUMBIX TEPMUHOB U TIOHSATHH.

JIekuMOHHBI MaTepHal MOXET COINPOBOXKIATbCA JEMOHCTpaluend CIaiJo0B H
WCIIOJIb30BAHUEM pPa3/laTOYHOrO0 Marepuana TIpU TPOBEACHUU KOPOTKHX JUCKYCCHUH 00
OCOOEHHOCTSIX MPUMEHEHHS OT/IETHHBIX TEMATHK 110 JUCIUTIIIMHE.
11.2.MeToauyeckue YyKa3aHusi A OOy4AOUIUXCA MO NPOXOKIEHUI0 MNPAKTHYECKUX
3aHATHH

[IpakTuueckoe 3aHATHE SBISETCS OAHOW M3 OCHOBHBIX (DOpPM OpraHU3alHuHU y4eOHOTO
mpolecca, 3aKI0Yaroasicsl B BHITOTHEHUN 00yUJaIOUMUCS TTOJI PYKOBOJCTBOM MPEINO1aBaTeNs
KOMIUIEKCa YYeOHBIX 3aJlaHUi C IETbI0 YCBOCHUS HAYYHO-TEOPETHYECKUX OCHOB YUYEOHOMU
JTUCIUTITMHBI, MPUOOPETEHUsI YMEHUI U HaBBIKOB, OIBITA TBOPUYECKOM ACATEIHHOCTH.

[lenpr0 MpakTHYECKOTO 3aHATUSI 711 00YJArOIIETOCs SBIISICTCS MPUBUTHE O0YUJarOIIEMCsI
YMEHUH U HABBIKOB MPAKTHUECKOU JEATETLHOCTH 110 U3y4aeMOU TUCIIUILIAHE.

[Tnaaupyemble pe3yabTaThl MPU OCBOSHUHU 00yYaIONIeMCsl MPAKTUYSCKUX 3aHSATHI:

— 3aKkperuvieHue, yriayOJeHue, paclIMpeHue W JeTau3alivs 3HAHWW TPU pPelieHU!
KOHKPETHBIX 337124,

— pa3BUTHE TIO3HABATENBHBIX CIIOCOOHOCTEH, CaMOCTOSITEILHOCTH  MBIIUICHUS,
TBOPYECKOI aKTUBHOCTH;

— OBJAJICHHE HOBBIMHM METOJAMH W METOIMKAMH HM3YYCHHsS KOHKPETHOW Yy4eOHOM
JTCIATITAHBI;

— BBIPA0OTKAa CIOCOOHOCTH JIOTMYECKOTO OCMBICICHHUS TIONYYCHHBIX 3HAHUN JUIS
BBITIOJTHEHMS 3aJJaHUI;

— ofecrieyeHue palMOHAIBLHOTO COYETAaHUsl KOJJIEKTUBHOM M MHAMBHIyaJbHON (popm
o0Oy4eHusl.

DYHKIMY MPAKTUYECKUX 3aHITUI:
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— IIO3HaBaTCJIbHAaiAd,

— PpasBHUBarouias;

— BOCIIMTAaTCJIbHasd.

Ilo XapaKTEPy BBIIOJIHACMBIX 06y‘laIOHlI/IMCH Sa,Z[aHI/Iﬁ M0 MPAKTUYCCKUM 3aHATUAM

noapa3aciIsArOTCA Ha:

— O3HAKOMMTENIbHBIC, IIPOBOAMMBIE C LEIbI0 3aKPEIUIEHHs UM KOHKPETH3aluu
U3Y4YEHHOT'0 TEOPETUYECKOI0 MaTepuaa;

— aHaJIUTUYECKHE, CTABSIIUE CBOEH LIEIbI0 MOJyYeHHE HOBOW MH(OpPMAIIUU HA OCHOBE
(opMann30BaHHBIX METO/I0B;

— TBOpPYECKHE, CBSI3aHHBIEC C MOJYyYCHHEM HOBOW MH(OPMAIH MyTEM CaMOCTOSATEIBHO
BbIOPAHHBIX ITOAXO0J0B K PELICHUIO 3a]1ay.

@opMBI OpPraHM3alMM NPAKTHUYECKUX 3aHATHA OINPENENSAIOTCS B COOTBETCTBUU CO
cneun(ruyeckuMU OCOOEHHOCTSMM Y4eOHON IUCHMIUIMHBI U LensMu oOydyeHus. OHM MOTyT
IIPOBOAUTHCA:

— B HHTEPAKTHBHOM Qopme (peuieHHe CHUTYAlMOHHBIX 3a/a4, 3aHATHSA 110
MOJCIINPOBAHUIO  PEAIBHBIX  YCJIOBHH, JCJIOBBIE  WIPbI, WIPOBOE  IPOEKTHUPOBAHHUE,
UMHTALMOHHBIE 3aHATH, BbIE3/IHbIC 3aHATUS B OpraHu3auuu (MpeaAnpusaTus), AenoBas yueOHas
Urpa, poJsieBass HWrpa, IICUXOJOTMYECKMH TPEHUHI, KEHC, MO3TOBOM IITYypM, TIPYIIIOBbIE
JTUCKYCCHH);

— B HE WHTEPAKTUBHOU (hopMme (BBIMOIHEHUE YIPAKHEHHUH, PEHICHUE THIIOBBIX 33134,
pelleHre CUTYallMOHHbIX 3a]jau U IPYroe).

Mertoauka MpoBeACHUS NPAKTUYECKOTO 3aHATHUS MOKET OBbITh Pa3IMYHOM, MpHU 3TOM

BaYKHO JOCTHIKEHUE OOIIEH 1[EIU JUCIUILINHEL.

TpeGoBanus K MPOBEICHUIO MPAKTUYECKUX 3aHATHI

ITpu npoBeeHUN MPaKTUYECKUX 3aHATHH MpernoiaBaTesb T0KEeH

MPUICPKHUBATHCS CIIEAYIOIIETO TUIaHa:

- U3JIOKUTh CYTh MPAKTUYECKOTO 3aHATUS M METOJUKY €r0 BBIITOJHEHMUS;

- BBIJIaTh MHIUBHUIYaJIbHOE 33/1aHUE KKIOMY CTYJCHTY TPYIIIIbI;

- KOHTPOJIMPOBATh aKTUBHOCTH CTYIEHTOB B IIPOIIECCE BBHITIOJTHEHHUS 3aaHNUS;

- IPOBEPUTH PE3YJIbTAT BHITIOJTHEHUS 33/1aHUS M OIICHUTH ITOJIHOTY U Ka4eCTBO BBHITIOJTHEHUS 110

100 GanbHOM 1HIKaJle PEUTHHTa;

- OTMETHUTH B KypHAJIE MMOCEUICHNUs IEPCOHAIBHOE MTPUCYTCTBUE CTYIEHTOB;

- POBECTH KOHCYJIbTAIMH IO MPOMYIIEHHBIM TeMaM MPAaKTUYECKUX 3aHITUH;

- IPOBEPUTH PE3YJILTAThl CAMOCTOSITEILHOIO OCBOCHHUSI MaTepHasa 1o MpomnyieHHbIM TeMaM

Nmeercst MmeToanyeckoe MocoOue i MPOBEACHUS MPAKTUUECKUX 3aHATHH 110 TUCIUITIIMHE
W.H.CoipomsaTHHKOBA. PacdeTsl 271eMEHTOB 3JIEKTPOHHBIX CXEM:y4.IlI0COOHeE.

CII6.:.I'VAIL2008.-43 c

11.3.MeToau4eckue yKa3aHusi AJsl 00y4AOIIUXCS MO MPOXOKIEHUIO JTa60PaTOPHBIX padoT

B xozxe BbImonHeHHs 1a00paTOpHBIX paboTa OOYyYaIOLIUICS [OJIKEH YriayouTh U
3aKpenuTh 3HAHUS, NMPAKTHYECKHE HABBIKH, OBIIAJETh COBPEMEHHOW METOAMKOW M TEXHHUKOH
OKCIIEPUMEHTa B COOTBETCTBUM C KBaTH(PHKAIMOHHOW XapaKTEPUCTHUKON 0Oydaromerocs.
Beimonnenue nabopaTOpHBIX pabOT COCTOUT M3 SKCIEPUMEHTAIbHO-IIPAKTUYECKOM, pacyeTHO-
AQHAJIMTUYECKOM YacTel U KOHTPOJIBHBIX MEPOIIPUATUH.
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BrimonHenue mabopaTtopHbeIX paboT 0OydaroUIMMCs SBISETCS HEOTHEMIIEMOM 4YacThiO
W3YyYEHHsS IUCLUUIUIMHBL, ONpEACNseMON Y4eOHBIM IUIAHOM M OTHOCHTCS K CpPEICTBaM,
00eCIeunBaONINM PEIICHHUE CIICAYIONIMX OCHOBHBIX 33/1a4 y 00y4aroerocs:

— NpUOOpETeHHE HABBIKOB HCCIEJOBAHUS IPOLIECCOB, SBICHHA U  OOBEKTOB,
M3Yy4aeMbIX B paMKax JaHHOW JUCHUIUINHBL;

— 3aKpeIuleHHe, Pa3BUTHE M JACTATU3alMs TEOPETUYECKUX 3HAHWH, MOJTYYEHHBIX Ha
JCKIUSX;

— TOJyYeHHe HOBOW MH(OpPMALIUH [0 N3y4aeMO JIUCIHUILINHE;

— IpuoOpeTeHHEe  HABBIKOB  CAMOCTOSATENBHOM  paboThl ¢ 1a0OpaTOpPHBIM
o0opyI0BaHUEM U TPUOOPAMHU.

3ananue u TpeOOBaHUSA K NPOBEACHHUIO J1a00PATOPHBIX padoT

JlaboparopHbie pPabOTHI MPOBOASTCS B COOTBETCTBUM METOJUYECKUMHU YKA3aHUSAMHU JUIS
Kakaoi pabotsl. Ilepen BeimonHeHHeM J1a00OPaTOPHBIX PaOOT MPOBOAUTCS HHCTPYKTAX IO
TEXHHKE O€30MacCHOCTH W MPEIBAPUTENbHBIM OMPOC CTYACHTOB HAa YCBOCHHE METOAMKHU
MPOBEJICHUSI DKCIEPUMEHTOB C  HCIOJIb30BaHHMEM J1a0OpAaTOPHOTO OOOpYIOBaHUS U
U3MEpUTENbHBIX MpuOopoB. Ilo pe3ynpraTaM NpPOBEAEHHBIX SKCIEPUMEHTOB COCTABISETCS
MIPOTOKOJI, KOTOPBII 3aBEpsETCA MPENOAABATEIIEM.

Ctpykrypa u popma oT4eTa 0 J1a00paATOPHOIi padoTe

. TATYJbHBIN JIUCT;

. IeTTb 1abopaTopHOl paboTHI;

. OTIMCaHHE UCCIIEYEMOM CHUCTEMBI;

. CTPYKTYypa UCCIIeTyeMbIX TapaMeTpOB;

1
2
3
4
5. MCTOJHKA NPOBCACHUSA SKCIICPUMCHTAJIbHBIX HCCHCHOB&HHﬁ;
6. IPOTOKOJI IKCIIEPUMEHTA;

7. pe3yabTaThl 00pabOTKH IKCIIEPUMEHTATBHBIX JaHHBIX;

8

. BEIBOJIBI 110 pabore.
TpebdoBanus k 0popMIICHHIO 0TYETA 0 J1A00PaTOPHOIi padoTe

Otuet opopmmsiercss mo 'OCT 7.32-2001 uznanus 2008roga. TutynbHBIN TUCT
odopmIIsieTcs 1o yTBepKaeHHOH dhopme. Dopma TUTYIHHOTO JINCTA Pa3MEIlleHa Ha cailTe
I'VAIL

Ha xadenpe umeercs yaeOHO-MeTOAMYECKAs JTUTEpATypa JIIsl BBITOJIHEHUS 1a00paTOPHBIX
pabor:

1.Amutpues F0.M. Hepenun I1.H. MccnenoBanue 31eKTPOHHBIX YCTPONCTB Ha ONEPAllMOHHBIX
yeunutensx. Metoz.ykas. k Boi.1a0.padot/I'Y AILCI16,2008-43¢

2. JImutpues 10.U1., Henenun I1.H. UccnenoBanue mudpoBsix cxem. MeTo.yka3. K BBIII.
nab.padot/ I'YAILCII6,2013-39 c.



22

11.4.Metoauyeckue ykKazaHMs AJsi 00y4AIOUIUXCH MO NMPOXOKICHHIO CaAMOCTOATEJIbLHOM
padoThI

B xo/1¢ BBHIMOTHEHHSI CAMOCTOATEIHHOU PabOThl, 00YUYAIONIUIICS BBIOJHIET PadOTy 1O
3aJIaHUI0 U TIPU METOJUYECKOM PYKOBOJCTBE MPEMOIABATEINs, HO 0€3 ero HermoCpPeICTBEHHOTO
y4acTHsl.

Jns oOydaromuxcsi Mo 3a04HOd (Gopme oOydeHUs, CaMOCTOsITeNIbHAs PadoTa MOXKET
BKJIIOYATh B ce0s1 KOHTPOJIBHYIO paboTy.

B mporiecce BBINOIHEHUSI caMOCTOSITEIbHON paboThl, y oOydaromerocs GpopMupyercs
1esiecoo0pa3Hoe IIaHUPOBaHUE PaboYero BpeMEHH, KOTOPOE TIO3BOJISIET UM pa3BHBATh YMEHUS
Y HaBBIKM B YCBOCHHHM W CUCTEMATH3AIMH MPHOOPETAEMBIX 3HAHUH, 00ECIeYNBACT BBHICOKUI
YPOBEHb YCIIEBAEMOCTH B IMEPHOJ OOy4YEHHS, MOMOTaeT IOJTYYUTh HABBIKH IOBBIIICHUS
podeccHOHATEHOTO YPOBHSI.

MeTomu4ecKuMHU MaTepraliaMi, HAIPaBJISIONIIMEI CAMOCTOSTEIBHYIO PaboTy

00yYaroIuXcs SBISIOTCS y4eOHO-METOIUYECKUN MaTepHa Mo JUCIUIUIHHE.
11.5.MeToauyeckue yKa3aHusl /sl 00y4alOLIUXCS MO TPOXOKIEHUIO NMPOMEKYTOUYHOM
aTTecTaluu

[Ipomexxyrounass — arrectanus  OOYYaIOUIMXCS  MPEIyCMaTPUBACT  OLCHHBAHHE
MPOMEKYTOUHBIX  PE3yJIbTaTOB OOYYCHHUs IO JUCIUILUIMHE B BHUJAC dK3aMmeHa(4cemecTp) U
3auera(ScemMecTp).

DK3aMeH, Kak TMPaBWJIO, IPOBOJUTCS B TMEPHOJ SK3aMEHAIMOHHON cecCHu U
3aBepHIacTcs aTTECTAlMOHHOW OIEHKOH «OTIMYHO», «XOPOIIO», «YIOBICTBOPUTEIHHOY,
«HEYJIOBJICTBOPUTEIILHOY.

3aueT ¢ aTTeCTallMOHHOW OIIEHKOW «3a4TEHOY WIH «HE 3aUTEHOY.
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Jlara BHECEeHHS
W3MEHEHHUH U
JIOTIOJTHEHUH.

TToamuce
BHECIIICTO
H3MEHECHUS

Conep:kaHue U3BMEHEHHUM U JOTIOTHEHUM

Jata u Ne

MIPOTOKOJIA
3aceaHus
Kadeapsl

Ionmuce
3aB.

kadempoit




