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AHHOTaAUA

HucuuruinHa «OJIEKTPOHUKA» BXOJUT B 00pa30BaTENbHYIO MPOTPaMMy BBICIIETO
oOpa3oBanusi — mporpaMMy OakajaBpuaTra I0 HANpPaBICHHUIO TMOATOTOBKW/ CHEIHMAIbHOCTH
09.03.01 «MudopMaTHKa W BBHIYMCIMTENbHAS TEXHHKA» HaNpaBiIeHHOCTH «KoMmmbloTepHble
TEXHOJIOTUH, CUCTEMBI U ceTh». JlucuumumHaa peanusyercs Kapeapoit «Ned1y.

JucuuiuiiHa HaneneHa Ha (GOpMHUPOBAHKE Y BBIMTYCKHHUKA CIEIYIOUINX KOMITETCHIIAHN |

OIIK-1 «CmocobOeH NpPUMEHSTh €CTECTBEHHOHAYYHBIE M OOIIEHH)KEHEPHBIC 3HAHUS,
METO/Ibl MATEMAaTHYECKOTO aHaJIH3a M MOJICIHPOBAHUS, TEOPETUIECKOTO M SKCIIEPUMEHTAILHOTO
MCCIIEIOBAaHUS B MTPO(ECCHOHAIBHON ACATEIBHOCTI

Conepxanue JUCHUIUIMHBI OXBATBHIBAET KPYr BOIPOCOB, CBS3aHHBIX C OCHOBAMH
MOCTPOEHHSI DJIEKTPOHHBIX YCTPOMCTB. 3aaudl MUCIMILIMHBI 3aKIIOYAIOTCS B PACCMOTPEHHUH
BOIIPOCOB aHalM3a, CHHTE3a M pacdyeTa TUIOBBIX JJIEKTPOHHBIX CXEM C aKIEHTHPOBAHHEM
BHUMAaHHS Ha IMOKA3aTeNsAX KadyecTBa UX ()yHKIIMOHHPOBAHUSI.

[IpemoraBanue MUCHMIUIMHBI TIpEIyCMaTpUBaeT cleayromue (GOpMbl  OpraHU3aIud
y4eOHOTO MpoIecca: JeKyulU, 1ab0pamopHvle pabomuvl, CAMOCMOAMENbHAS pAaboOma cmyoeHmd.

[IporpamMmoii TUCHMITIMHBI TMPEIXYCMOTPEHBI CIEAYIONINE BHIBI KOHTPOJS: TEKYIIH
KOHTPOJIb YCIIEBAEMOCTH, IIPOMEKYTOUYHAS aTTecTanus B popme IK3aMeHa.

OO0mas TpyA0eMKOCTh OCBOCHUS JIUCIHUILIMHBI COCTaBIsAeT S5 3adeTHBIX emuHul], 180
9acoB.

S3bIK 00OyUYeHUS O JUCHUIUINHE KPYCCKUNA »



1. IlepeueHb mIaHUpPyEMBIX PE3YIbTATOB O0YUEHHUS 110 IUCLHUILIMHE

1.1. llenu npenoaaBaHusl IUCUUILINHBI
Lenpto mpenogaBaHus AUCLUILIAHBI SBIsETCS OObSICHEHHE M HAa OCHOBE TOJYYEHHBIX 3HAHHM
OCO3HAHHOTO TIOHMUMAHUS CTyIEHTaMU (PU3NYECKUX MPUHLIUIIOB pabOTHI, METOIOB U3TOTOBJICHUS
¥ BO3MOKHOCTEH NPUMEHEHHUs 3JIEKTPOHHBIX YCTPOWCTB Ha MOJYIPOBOIHUKOBBIX MpHOOpaXx,
BOIIPOCOB UX (PYHKITMOHUPOBAHUS, (OPMHUPOBAHUE TPEICTABICHUI O MaTEMaTHYECKHX METOIaX
aHaJIM3a U IPOEKTUPOBAHMSI CJIOKHBIX 3JIEKTPOHHBIX YCTPONCTB.
3ajaul AMCLMILUIMHBI 3aKII0YalOTCd B PACCMOTPEHUM BOINPOCOB aHAIW3a, CUHTE3a U pacuera
TUIOBBIX 3JEKTPOHHBIX CXEM C AKLEHTUPOBAHMEM BHHUMAHUS Ha IOKA3aTeNsIX KadecTBa U
HQ/JIOKHOCTH WX (YHKIMOHHPOBAaHUS. 3aJadyaMy OpPraHM3alUdU CaMOCTOSTEIBHO pPalOOTHI
CTYAEHTOB TIpPU H3YYEHUU JUCHMIUIMHBI «OJEKTPOHHUKa» SBIAIOTCA  (OopMUpOBaHUE
MIOJIOKUTETIbHOW MOTHBAIIMM K CaMOOOpPa30BaHUIO U NMPUOOPETEHUIO MPAKTUYECKUX HABBIKOB U
YMEHHH 110 HaNpaBJIEHUIO OATOTOBKH.

1.2. JlucuuruiiHa BXOJTUT B COCTaB 00s3aTeNbHON 9acTH 00pa30BaTeIbHON MPOTPAMMBI
BhIcIIero oopazosanus (janee — OIT BO).

1.3. TlepedeHb MIaHUPYEMBIX PE3YIHTATOB OOYUYEHHUS MO AUCIUILTHHE, COOTHECEHHBIX C
IUIaHUpyeMbIMU pe3ynbTratamu ocBoenus OIT BO.

B pesynbraTe u3yueHus AMCUUILIMHBI OOydarolIUiCs AODKEH o0ianaTh CIETyIOIUMU
KOMITETEHIUSMU WM UX YacTaMH. KoMIeTeHIuN 1 MHAUKATOPbl UX JTOCTH)KEHUS MPHUBENICHBI B
tabmuue 1.

Tabmuia 1 — [lepeuenb koMneTeHIMI U UHAUKATOPOB UX JTOCTHKEHUS

Kareropus (rpynna) Kon n HanmeHoBaHue Ko n HauMeHOBaHNEe HHIUKATOpa
KOMIETEHIUU KOMIETEHIIUU JIOCTHKEHHS] KOMITETCHIIUH
OIIK-1 Cnocoben OIIK-1.3.1 3HaTh OCHOBEI MAaTEMAaTHKH,
IPUMCHSTD (GU3UKH, BBIYUCIUTEIBHON TEXHUKHU U
€CTECTBCHHOHAYYHBIC | IPOIPAMMHUPOBAHHUS

1 OOIIEHHKEHEPHBIC
3HAHUSI, METOIBI

OIIK-1.VY.1 ymeTsh pemaTh CTaHAAPTHBIE
npodeCcCHOHAIBHBIC 3a/1a4H C

MaTEMaTHYECKOTO MIPUMEHEHUEM €CTeCTBEHHOHAYYHBIX U
O6menpodeccrnonanbHbIE .

aHaausa u 00111e-UHKEHEPHBIX 3HAHHUI, METOIOB
KOMIIETEHI[UH

MOJICITUPOBAHUS, MaTEMaTUYECKOTO aHaIu3a 1

TEOPETUYECKOTO 1 MOJICITMPOBAHUS

skcnepuMenTanbHoro | OIIK-1.B.1 BiageTs HaBbIKaMu

HUCCIIETOBAHUS B TEOPETHYECKOTO M IKCIIEPUMEHTATIBLHOTO

poeCCHOHATBHOU HUCCIIEN0BAaHUs OOBEKTOB

JESITENLHOCTH poECCHOHAITBHON NEATETHLHOCTH

2. Mecro nucuuriunsl B ctpykrype OI1
JlucuumiuHa MOXeT 0a3upoBaThCS HA 3HAHUSX, paHee MPUOOPETEHHBIX 00yYaIOUTUMUCS
[IPU U3YYECHHUH CIICYIOUIUX TUCUUILINH:

— «ONEeKTPOTEXHUKA»
— «Duzukay.
3HaHUs, TOJIyYUCHHbIE IpU HU3YYEHUM MaTepuana JaHHOW JUCUUIUIMHBI, HMEIT Kak

CaMOCTOSITEJIBHOE 3HAYEHUE, TAK U MOTYT UCIIOJIb30BAThCS IIPU U3YYEHUH IPYTUX AUCLUILIMH:
— «CXeMOTEXHUKaY,
— «UHTtepdeiicel nepudepuiHbIX YyCTPOUCTBY.

3. OOBeM U TPyJ0EMKOCTh TUCIUTINHBI
Jlanabie 006 o0meM oO0beMe MUCIUIUIMHBI, TPYJOEMKOCTH OTAETBHBIX BUIOB y4eOHOI
paboThI 1O AUCUHUIUIHHE (M paclpeie]IeHHe STOM TPYA0EMKOCTH TI0 ceMecTpaM) MpeACTaBIeHBI B
TabauIe 2.

Tabnuua 2 — O6beM U TPYyI0EMKOCTh TUCIUITIIMHBI



TpynoemMkocTs 110
Bun yae6HO# paboThI Bcero ceMecTpaM
No4
1 2 3
Oowan mpyooemKocmap oucCyuUnIUHb, 5/ 180 5/ 180
3E/ (4ac)
U3 Hux wacoe npakmuueckoil no020moeKu
AyoumopHhble 3anamus, BCETo 4ac. 68 68
B TOM YHCJIE:
nexiuu (JI), (qac) 34 34
npaktudeckue/cemunapckue 3anarus  (113),
(dac)
naboparopusie padboTsl (JIP), (dac) 34 34
KypcoBoi npoekT (padota) (KII, KP), (uac)
9K3aMeH, (Jac) 36 36
Camocmosamenvhnas paboma, Bcero (4ac) 76 76
Buo npomesxccymounoii ammecmayuu:. 3a4er,
mubd. 3auer, sk3amen (3auer, dudd. 3au, DK3. OK3.
DK3.*%)

*x
[IpuMeuaHue: KaHIUIATCKHI SK3aMeH

4. CopneprkaHue AUCHUTUTMHBI
4.1. Pacnpenenenue TpyJOEMKOCTH JUCLUILINHBI IO pa3ziesiaM U BUAaM 3aHITUHN.
Paznensl, TeMbl JUCHMITINHBI U UX TPYAOEMKOCTh MPUBEIEHBI B Tabnule 3.

Tabnuma 3 — Pa3fensl, TEMbI TUCIUIUIMHBI, UX TPYI0EMKOCTh

Jlexmum | 113 (C3)| JIP KII CPC

Paspgensl, TeMbl JUCHMIIINHBI (aac) (aac) (ac) (ac) (dac)

Cemectp 4

Paznen 1. ONEKTPOHHBIE npudopsr] 10 10 30
KIaccu(uKaIus, penaeMpie 3a1a49u.
Tema 1.1. 3amaun, penraeMble dJIEKTPOHHBIMH
YCTPOHCTBaMH.

Tema 1.2. IlpuHOUIEI paOGOTBI KOMITOHEHTOB|
SJIEKTPOHHON TEXHUKH.

Paznen 2. DmeMeHThI CXeMOTEXHUKH 3JISKTPOHHBIX 20 20 30
YCTPOMCTB.

Tema 2.1. CxeMOTEeXHHKa YCUIIUTENBHBIX YCTPOUCTB.
Tema 2.2. CxeMOTEeXHHKA FEHEPATOPHBIX YCTPOMCTB.
Tema 2.3. CxeMOTEXHHKA YCTPOUCTB
(hyHKIIOHATBHBIX TIPe00pa3oBaTeell aHAIOTOBBIX
CHUTHAJIOB.

Tema 2.4. CxeMOTEXHMKA UICTOYHUKOB ITUTaHUS
3JIEKTPOHHOM anmapaTyphl.

Paznen 3. ®yHKUKMOHAIBHBIE Y3JIbI 3JIEKTPOHHBIX 4 14 16
YCTPOICTB B MHTErPaJIbHOM U MOAYJIEHOM
HCTIOJIHEHUH

Hroro B cemectpe: 34 34 76

Hroro 34 0 34 0 76

IIpakTHueckass IOATOTOBKA 3aKIIOYAcTCd B  HENOCPEICTBEHHOM  BBINIOJHEHUHU
oOyJaroMMHUCST  OMNpENEeNEeHHBIX  TPYAOBBIX  (YHKUMH,  CBs3aHHBIX ¢  Oynymiei
npoeccuoHaTbHON AEATENIbHOCTHIO.




4.2. CopnepxaHue pa3ieloB U TE€M JICKIIMOHHBIX 3aHSATHH.
CopepxaHue pa3/elioB U TEM JICKIIMOHHBIX 3aHITHIA MPUBEACHO B TabwmIe 4.

Tabnuia 4 — Conepkanue pas/ielioB U TEM JISKIIMOHHOTO ITUKJIIA

Howmep
paszuena

HaszBanue u conep:xanue pas3aeiioB U TEM JEKIIMOHHBIX 3aHATHI

1

Paznmen 1. DnexTpoHHbIe TPUOOPHI: 3a1a4H, KiIacCU(UKALINS, TPUMECHCHUE.

Tema 1.1. 3anaun, penraemple JEKTPOHHBIMU YCTPONCTBAMH.

O6paboTka u mnepegadya HHGOPMAIMKA TOCPEACTBOM JJICKTPUUYECKUX CHUTHAJIOB.
OcHOBHBIE OIIEPALINH, BBIIOJIHAEMBIE 3JIEKTPOHHBIMU YCTPOICTBAMH HaJ CUTHAJIaMHU.
3anauu, peuraemble 3JIEKTPOHHBIMM YCTPOWCTBaMU. 3a/aydl aHaINW3a AJIEKTPOHHBIX
YCTpOUCTB. DYHKIIMOHAIBHOCTh JJIEKTPOHHBIX YCTPOMCTB. Monens BXOI-BBIXO.
Xapaxtepuctuku. [lapameTpbl. AHaJIOTOBbIE, UMITYJIbCHBIE U LIU(POBBIE YCTPOICTBA.
Amnanoro-umudpoBeie  ycrpoictBa.  OCHOBHBIE  BapuaHThl  IMPeoOpa3OBaHMS
ANEKTPUYECKON HHEPruu 3JIEKTPOHHBIMM ycTpoiicTBamH. JlaTumku (U3NYECKUX
BEIMYMH.  YcrTpodcTBa  00paboTku  curHanoB.  CuioBass — AJIEKTPOHMKA.
[IpeoOpa3oBarenu mnuTaHus. YTpaBieHHE MOIIHbIMU Harpy3kamu. Cpezactsa
KOMITBIOTEPHOTO MOJICIIMPOBAHMS DJICKTPOHHBIX ycTpoiictB. Microcap. Multisim.
Proteus.

Tema 1.2. [IpuHuumne! paboThl KOMIIOHEHTOB 3JIEKTPOHHOMN TEXHUKHU.

[laccuBHbBIE M aKTHBHBIE KOMIIOHEHTBHI AJIEKTPOHHBIX YCTPOMNCTB. PexxuMbl paboThbl
aKTUBHBIX 37eMeHTOB. OCHOBBI (YHKIIMOHUPOBAHUS DJIEKTPOHHBIX KOMIIOHEHTOB.
[TonynpoBoanukoBbie auoabl. bunonspusie Tpansuctops! (BIIT), pasHoBHIHOCTH,
XapaKTEePUCTUKH, MapaMeTpbl, TUIIOBbIE CXEMbl BKIIIOUEHUS U UX CpPAaBHUTEIbHbBIE
xapaktepuctuku. I[lonessie Tpanzuctopsl (IIT), pasHOBUIHOCTH, XapaKTEPUCTUKH,
[IapaMeTphl, TUIOBBIE CXEMBI BKIIOYCHHMS M MX CPABHHUTEIBHBIC XAPAKTEPUCTHUKH.
OnroanekTpoHHble NpuOOpel. CpeactBa oToOpakeHUss HWHPOpMAIMH OYKBEHHO-
nudpoBoit u rpapuyeckoil HHGOpMAIUU. AHAIOTOBBIE HHTETPAIBHBIE MUKPOCXEMBI.
Omnepanvonnsie ycuautean (OVY). OcHoBHbIe CBOMCTBa, mapameTpsl. L{udpossie
MHTETrpalibHbIE MUKPOCXEMBI.

[IpoGnembl MCHOIB30BAHUS 3JIEKTPOHHBIX IPUOOPOB M YCTPOICTBA HA UX OCHOBE B
OKCTPEMAIBHBIX  YCIOBUSX. [Ipumepbl  MOJYNPOBOJHUKOBBIX  IPHOOPOB,
BBIIYCKa€MbIX BEAYIIUMU (HHUpPMaMHU.

Paznen 2. DneMeHTbl CXEMOTEXHUKH AJIEKTPOHHBIX YCTPOUCTB.

Tema 2.1. CxeMOTEXHHKA YCHIIUTEIbHBIX YCTPOUCTB.

[IpenBaputenbubie ycwnurenu. CraOunuzanuss pabouyuMx TOYEK TPAH3UCTOPOB B
CXeMax C ralbBaHU4YEeCKOU MEeXKacKaaHOU cBs3bt0. OOpaTHas CBsI3b MO0 MOCTOSTHHOMY
u nepeMeHHoMmy Toky. Kackomnas cxema. Kackanm ¢ nuHaMu4eckoil Harpyskoi.
Yeunurenu ¢ ymnpaBiasieMbIM KOA(PGUIIMEHTOM YCWICHUS. YCHIMTETU MOUIHOCTH
(YM). CxemorexHuka YM c¢ TtpaHchopMaTopHbIM u OecTpaHcGopMaTOPHBIM
BBIXOJIOM. Pexumbl paboThl aKTHBHOTO 3JIEMEHTAa BBIXOJHOTO Kackaga YM: A, AB,
B, C. Ycunurenu Mmornoctu kiaacca D.

Tema 2.2. CXeMOTEXHHKA T€HEPATOPHBIX YCTPOMUCTB.

[IpuHnun mnoctpoeHuss reHeparopa. ['eHepaTOpbl TapMOHHUYECKHMX CHUTHAJIOB Ha
Tpan3uctopax u OVY. ['eHeparopbl MPSMOYTOJIbHBIX CHUTHAJIOB Ha TPAH3UCTOPaX U
OYV. I'enepaTopsl cUTHAJIOB CHIENMANBEHON (POPMBI. YTIpaBisieMble T€HEepaToOPhI.

Tema 2.3. CxemoTexHHMKa YyCTPOWCTB (YHKIMOHAJIBHBIX TMpeoOpazoBaTene
AHAJIOTOBBIX CUTHAJIOB.

YcTpoiicTBa, BBINONHSIONIME MaTeMaTHYeCKHE Olepalud HajJ — aHAJIOTOBBIMH
CUTHAaJaMH. CymMartopsl. [TepemMHOXUTENH. Jlorapudmuueckuit u
AHTHJIOTAPU(DMUIECKUI YCUITUTENH.

UYacroTtHbie GunbTphl. [laccuBHBIC U aKTUBHBIE (PUIBTPHI.




Tema 2.4. CXxeMOTEXHMKA UICTOYHUKOB IIUTAHUS IEKTPOHHOM anmapaTypsbl.

Juonueie  Boupsmurenu.  CuHxpoHHble — BelmpsMutenu.  [lapamerpuueckue
crabunm3aTopsl. VICTOYHHMKHM OINMOPHOTO HANpsDKeHHS M ToKa. [lapannenbHblii u
MOCIIEIOBATEIbHbII  KOMIICHCALIMOHHBIE ~ CTaOWJINM3aTophl.  3aliMTa HCTOYHHUKA
HaIPSDKEHUS OT KOPOTKOIO 3aMbIKaHUS BBIXOA.

VcToyHHMKH 3JEeKTpOonuTaHus ¢ IpeoOpasoBaHueM dYacToThl. llpeoOpazoBaTens c
BHEIIHUM  BO30YXJCHHEM. ABTOTCHEPATOpHBIM mpeoOpazoBaTenb. JluoaHbie
YMHOXUTENN HanpsokeHus. VMmynbcHble UCTOYHMKM nuTaHusA. Cxembl C
HaKOTHTEIBHBIM JipoccenieM. TpancopmaTopHbie Tpeodpa3oBaTen: MPSIMOX0I0BOI
1 00paTHOX010BOM. DUIBTPHI NOJaBIEHUSI UMITYJIBCHBIX TTOMEX.

Paznen 3. @yHKUMOHAIbHBIE Y3JIbl JJEKTPOHHBIX YCTPOMCTB B HMHTETPAIBHOM U
MOJYJIbHOM HCIIOJTHEHHH.

WcTounnku mnuTaHuS M CTAOMIM3AaTOpbl HampspkeHus. TpeOoBaHHS K KadyecTBY
nuTtaHus. JluHeilka mnpeoOpa3zoBaTenell MOCTOSHHOIO HampsbKeHHs 78XX U 79XX.
Mopaynu mnWTaHMS C TaIbBAHWYECKOM pa3Bsa3ko. Ilpumepsl MHTErpasbHBIX
CTaOMIN3aTOPOB, MOJYJIEH UCTOYHMKOB NMUTAHUS U 3JIEKTPOHHBIX KOMIIOHEHTOB IS
UX MPOCKTHPOBaHMUs, BbiTyckaeMbix Beayumu pupmamu (MPBUC, Analog Devices,
International Rectifier, Maxim, Peak Electronics, Traco, Harris).

Yeunurenu. [lpenBaputenbHble ycunuTenu. YcuiauTead MoIIHOCTH. CaOBydepsl.
Henunelinbie nckaxeHus. Y CWIMTEIbHBIE MO PAIMOYAaCTOTHOTO IHANa3oHa.
I'enepatopsl curnanoB. ['eHepaTopbl TapMOHMUYECKUX U MPSIMOYTOJIbHBIX CHUTHAJIOB.
Mukpocxemsl TaiimepoB. [IIMM-Mo1ynsTopsl.

AHaoroBble MepeKIoYaTeId W MYJIbTUIUIEKCOPBL. llepeMHOXHUTENU CHUrHAJIOB.
MopaynsTopel ¥ JEMOIYJISTOPHL. YCTPOWCTBA BBIOOPKU-XPAHEHUS aHAJOTOBBIX
curHaiioB. Kommapartopsl.

Amnanoro-nudposeie  npeoOpazoBatenu. [ludpo-anamoroseie mpeoOpazoOBaTEIIN.
OnrtpoHHas pa3Bsi3Ka CUTHAJIBHBIX LIETICH.

Mukpocxembl — THNOBBIX  (YHKUHMOHAJIBHBIX  Y3JI0B  2JEKTPOHHON  TEXHUKHU
mpousBojacTBa  Beaymux  ¢upm:  Analog Devices,  Apex Microtechnology,
Linear Technologies, Microchip, Maxim, Texas Instruments u fp.

4.3. Tlpaktuueckue (CEMHUHAPCKHE) 3aHATUS
TeMbl MpaKTHUECKUX 3aHATHIA U X TPYAOEMKOCTh IIPUBEICHBI B TAOJHIIE 5.

Tabmuma 5 — [IpakTrdeckue 3aHITHS U UX TPYIAOEMKOCTh

Ne
/a

N3 Hux No
Tewmbl mpakTrueckux | PopMbl pakTUYECKUX | TPyIOEMKOCTb, |IPAaKTHUECKOH |pa3niena
3aHSTHI 3aHITHH (uac) MOATOTOBKH, | TUCIIUI
(dac) JIUHBI

Y4eOHBIM IUIAaHOM HE MpeaAyCMOTPCHO

|

Bcero

4.4. JlabopaTopHbI€ 3aHATHS
Tembl 1a00paTOPHBIX 3aHATHH U UX TPYAOEMKOCTb ITPUBEJICHBI B TaOIUIIE 6.

Tabnuua 6 — JIabopaTopHble 3aHATHS U UX TPYJOEMKOCTh

No
n/

3 Hux Ne
TpynoeMKOCTD, | IPaKTUYECKOHN | pa3eia
HaumenoBanue nabopatopHbIx paboT pya - | TP pasi
(gac) MOJATOTOBKH, | JUCITUII
(dac) JIMHBI




Cemectp 4

1 | U3yuenue Cpelbl MOJEIUPOBAHUS 2 1
ANIEKTPOHHBIX ycTpoiicTB Microcap.

2 | M3yueHne BUPTYaJIbHBIX U3MEPUTEIHHBIX 4 1
mpubopos cpeasl Microcap.

3 | UccnenoBanue ycTpOHCTB HA OCHOBE 4 2
OTIEPAIIMOHHOTO YCHUJIMTEIIS.

4 | UccnenoBaHue yCHUITUTEINSI MOIIHOCTH C 4 2
TpaHC(hOPMATOPHBIM BBIXOJIOM

5 | HccnenoBanue ctabmimsaropa HapspKEHUS 4 2

6 | MccnenoBanue gornyeckoro snementa M-HE 4 2

7 | UccnenoBanue aBTOKOJI€0aTEIBHOTO 4 2
MYJIbTUBUOpATOpa HAa OUIIOJISIPHBIX
TpaH3UCTOpax

8 | UccnenoBanue n30MpaTeIbHOTO YCHITUTEIS 4 2
HHU3KOM YaCTOTBHI.

9 | UccnenoBanue pemakCarmOHHBIX 4 3
TeHEepPaTOPOB Ha OCHOBE OTIEPAIIMOHHOTO
YCHUITUTEJISL.

Bcero 34

4.5. KypcoBoe nmpoekTupoBaHue/ BHIIOJHEHUE KypCOBOM pabOThI
Y4eOHBIM MJIaHOM HE IIPETYCMOTPEHO

4.6. CamocrositenpHas paboTa 00yJarommxcs

Buapl camocTosTenbHOM pabOThI M €€ TPYIOEMKOCTh TIPUBEICHBI B TaOIHIIE 7.

Tabnuna 7 — Buapl caMOCTOSTENBHON PaObOTHI M €€ TPYI0EMKOCTh

N Bcero, | Cemectp 4,
Bun camocrositenbHO# paboTh
yac yac
1 2 3
N3ydeHue TeopeTHUuecKoro Marepuana
40 40
muciuruHel (TO)
KypcoBoe npoektupoanue (KI1, KP)
Pacuerno-rpaduyeckue 3aganus (PI'3)
Brimonnenue pedepara (P)
[ToaroTroBka K TeKyliemMy KOHTPOJIIO 20 20
ycneBaemoctu (TKY)
Jomamnnee 3aganue ([3)
KonTtposbubsie padoTsl 3a0uHukoB (KP3)
IToaroroBka Kk MpOMEXyTOYHOMN
16 16
arrecraiuu (I1A)
Bcero: 76 76

5. IlepedeHb yueOHO-METOJMUECKOTO 00ECIeUeHHS
JUISL CAMOCTOSITENIbHON paboThl 00yJaromuXcs Mo JUCHUIUIMHE (MOJIYIIIO)




Y4ebHO-MeTOIMYEeCKUe MaTepHalibl Ui CaMOCTOSITENIbHONW paboThl OO0Y4arOUIMXCSl yKa3aHbl B

. /-11.

6. IlepeueHb MEYATHBIX U AIEKTPOHHBIX YUCOHBIX U3AaHUI

[lepedenp nevaTHBIX U IEKTPOHHBIX YUEOHBIX W3/IaHUI MPHUBENICH B Ta0IuUIE 8.
Tabmuua 8— IlepeueHb MEYaTHBIX U JIEKTPOHHBIX YIEOHBIX M3IaHUH

Komuectso
SK3EMILIIPOB
Ug_ll_ﬂigec bubnmorpaduueckas ccpuika i 6?5;/1;26@
AJIEKTPOHHBIX
SK3EMILISIPOB)
621.382 DneKTpOHHBIE MPUOOPHI U yCTpoiicTBa: yueOHoe nocodue / C.U.
3-59 3uarnuuos. CI16: Usn-so I'VAIL 2006. - 50 c. 117
621.315.5/.61 | Paguomarepuabl, paJMOKOMIIOHEHTHI M JICKTPOHUKA: Y4eOHOe
1130 nocobue / K.C. Tlerpos. M. u np. [Turep, 2003. - 511 c. 49
621.38 BupryanbHas snextpoHuka. KoMiproTepHOe MOIeIMpOBaHUE
K21 aHanoroBeIX ycTpoiicts. / I A. Kapnames. - 2-e u3zz., ctep. - M.:
I'opstaas maamst - Texnexom, 2009. - 260 c. 40
621.38 Amnarnoroasi ¥ IUQpOBast AMEKTPOHUKA (TIOJTHBINA KypC): Y4eOHUK
0-60 i ctyeHToB By30B / 0.®. Onampunit, O.I1. ['myakuH,
A.N. I'ypos; Pen. O.I1. I'nyakuH. - M.: I'opsiuast ntuHus -
Tenexowm, 2005. - 768 c. 37
621.382(I'YAI| UccnenoBanue noyrpoBOIHUKOBBIX IPUOOPOB: METOMUECKHE
n88 yKa3aHMs K BBIOJTHEHUIO JabopaTopHbix padot Ne 1, 2 / Cocr.
C.WM. 3uarounoB u ap. - CI16: U3n-Bo ['YAII, 2005. - 12 c. 109
004.4 [Iporpamma cxemoTexHHUeCcKOro MoaeaupoBanus Micro-Cap 8
A 61 | M.A. Amenuna, C.A. Amenun. - M.: ['opstuast TUHUS -
Tenexom, 2007. - 464 c. 55
004.9 MeTopl MPaKTHYECKOTO MPOEKTUPOBAHUS CPEACTB KOHTPOJIS
A 92 Ka4yeCcTBA U IMArHOCTUKH: METOANYECKUE YKa3aHUS K
MPAKTHYECKUM 3aHITHUSIM U J1abopaTopHbIM paboTtam / B.A.
Aranos. CI16: U3n-Bo I'YAII, 2010. - 35 c. 80
621.38 Ocnossl anektponuku / N.I1. XKepeO6iioB. - 5-¢ uzn., mepepad. u 100
K59 not. - JI.: Dueproatomusnar. Jlenunrp. ota-nue, 1989. - 352 c.
621.38 OCHOBBI JIEKTPOHUKH: yueOHOe mocooue / A.A. PannoHos, 1
P15 A.C. Capsapos, /I.}O. Ycartpiil. MarauTor. roc. TeXH. yH-T. - M.:
MI'VII, 2003. - 193 c.
7. TlepeyeHb 2MEKTPOHHBIX 00pPa30BATENLHBIX PECYPCOB
UH(GOPMAITMOHHO-TEIEKOMMYHUKAIIMOHHOM ceTn « IHTepHEeT»
[Tepeuenn ANEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcoB uH(GOPMaIMOHHO-
TEJICKOMMYHUKAIMOHHOW cetu «MHTepHeT», HEOOXOAMMBIX JJIsi OCBOCHHUS JIUCIUILIAHBI

npuBe/eH B Tabiuue 9.

Tabmuma 9

TCHGKOMMyHHKaHHOHHOﬁ CETHU ((I/IHTepHeT»

- HepequL QJICKTPOHHBIX O6p2130BaTeJ'ILHI>IX pecypcoB I/IH(I)OpMaLII/IOHHO'

URL agpec HanmeHnoBanue
http://window.edu.ru/res | Dnekrponuka. JlabopaTOpHBIH  MPaKTHKYM IO  THCIHIUIAHE
ource/995/75995/files/La | "nextporexnuka ®  SMeKTpoHMKA" ¢ IPUMEHEHHEM IaKeTa
b_El.pdf CXEMOTEXHUYECKOTO mojaenupoBanus  Micro-Cap. / Cocr.
P.B. AxmaneeB, T.M. Kpeimckasi, O.B. Menbauuyk. Ilox pen.




T.M. Kpbimckoit. Yumck. 'oc. Apuan. Texn. yH-T. Yda, 2009. 60
C.

8. Ilepedenr MHPOPMALTMOHHBIX TEXHOJIOTUI
8.1. [lepeyenp TPOTpaMMHOTO O0OECHEUEHHs, HCIOIB3yEMOTO TPH OCYIIECTBICHUU
00pa30BaTEILHOTO MPOIIEcca MO AUCIUILINHE.
[lepeuensb nCONIB3yeMOT0 IPOrPaMMHOTO o0ectieueHns npeacrasieH B Tadnure 10.

Tabnuma 10— [Tepeuens mporpaMMHOTO 00ECIICUCHIS

Ne o/t HaumenoBanue

He npenycmoTtpeno

8.2. IlepeueHp MH()OPMAITMOHHO-CITPABOYHBIX CUCTEM,HCIIOJTh3yEeMbIX pu
OCYIIIECTBIICHUH 00pa30BaTEIHLHOTO MPOIlecca 10 JUCITUTUTHHE

[Tepeuens WCTONB3yeMBIX WH(DOPMAIIMOHHO-CIIPABOYHBIX CHCTEM IMPEJICTABICH B
Tabauie 11.

Tabnuma 11— [lepeuens HHPOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne i/t HaunmenoBauue

He npenycMoTtpeno

9. MarepuanbHO-TeXHHYeCKas 6a3a
CoctaB MarepuagbHO-TEXHUYECKOW 0a3bl, HEOOXOAMUMOUN UII  OCYIIECTBIICHHS
00pa3zoBaTeNbHOTO MpoIiecca 1Mo JUCITUIUIMHE, TIPECTaBieH B Tadmuiel 2.

Tabmuma 12 — CoctaB MaTepHaIbHO-TEXHUUECKOU 0a3bl

No HaumeHnoBanue coctaBHOM 4acTu Howmep ayautopuu

/T MaTepuaIbHO-TEXHUYECKON Oa3bl (Ip1 HEOOXOTUMOCTH)
MynbTuMeuitHas JIEKITMOHHAS ayIUTOPUS 52-19
CrnenunanmsupoBaHHas taboparopust: “JlabopaTopus 52-17
TEXHUYECKOU 2JIEKTPOHUKH Kadeapsl 417

10. OueHo4YHBIC CpeACTBA JUIS MPOBEICHUS TPOMEKYTOUHOM aTTECTAIIMH
10.1. CocTaB OIICHOYHBIX CPEJACTBIJIS TMPOBEACHHUS IPOMEKYTOUYHOH aTTeCcTaI[uu
00yJaroIuXcsl 0 TUCHUTIIMHE TTpUBe/eH B Taoimie 13.
Tabmuma 13 — CocTaB O1IEHOUHBIX CPEACTB ISl MPOBEACHUS IPOMEKYTOUHOM aTTeCTaIlui

Bun HpOMe)KYTO‘IHOﬁ aTTcCTanuu HepequL OLCHOYHLIX CPCACTB

OK3aMeH Crmcox BOIIPOCOB K DK3aMCHY

10.2. B kadecTBe KpHUTEpUEB OLIEHKH YpPOBHA CQOPMUPOBAHHOCTU (OCBOCHHS)
KOMITIETEHII 00y4JarouMMucs MpUMeHsieTcs S-0ajibHasl MIKana OLEHKH CPOPMHPOBAHHOCTU
KOMIIETEHIIN, KoTopas npuBeaeHa B Tabnuie 14. B TeyeHne cemecTpa MOXKET HCIOJIB30BATHCS
100-6annpHas  miKama  MOJIYJIbHO-PEHTHMHTOBOM  CHUCTEMBI ~ YHUBEpPCHTETa,  IMpaBuiia
WCIOJIb30BaHUS KOTOPOM, YCTAaHOBJIEHBI COOTBETCTBYIOLIUM JIOKaJbHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL

Tabnuua 14 —Kpurepuu onieHKH ypoBHS CQOPMHUPOBAHHOCTH KOMIETEHIUH

Or11eHKa KOMITETEHITNN

XapaktepucTuka copMHUPOBAHHBIX KOMITETEHIUH

5-0arubHad 1mKana




Or1eHKa KOMIIETEHITII

5-0aympHas mkana

XapakrepucTuka cpopMHUPOBAHHBIX KOMITETEHIUHA

— oOydaronuiics TJIyOOKO W BCECTOPOHHE YCBOMJ IPOTPaMMHBIN
Mmarepua;

— YBEPEHHO, JIOTHYHO, TIOCIIEJOBATEILHO U IPAMOTHO €T0 H3JIaracr;

— OIIrpasACh Ha 3HAHHA OCHOBHOH M I[OHOHHHTCHBHOﬁ JIMTCPATYPHI,

«OTIIMYHOY 2
GATTCHOY TECHO MPUBS3BIBAET YCBOCHHbBIC HAYYHBIC TMOJIOKEHUS C TPAKTUUYECKOU
JESITETbHOCTBIO HAMPABIICHUS,
— yMeJio 000CHOBBIBAET U apTyMEHTUPYET BBIJIBUTACMEBIC UM HJICH;
— JIeJIaeT BBIBOIBI U 000OIIEHHS;
— cBOOOHO BJIAJIEET CUCTEMOM ClleMaI3UPOBAHHBIX MOHATUH.
— 00y4Jaronuics TBEPIO YCBOWI MPOTPAMMHBINA MaTepuai, TPaMOTHO U
[0 CYIIECTBY H3JlaraeT €ro, ONWpasch Ha 3HAaHUS OCHOBHOMU
JUTEPATYPHI;
CXODOLLION — HE JIOMYCKAEeT CYIIECTBEHHBIX HETOYHOCTEIH;
P — YBSI3BIBAE€T YCBOCHHBIE 3HAHUS C MPAKTHUUYECKOW J1€ATETbHOCTHIO
<«GAYTEHO»
HarpaBJICHUS;
— apTyYMEHTUPYET Hay4YHbIE MTOJI0KEHNUS,
— JIeJIaeT BBIBOJIBI M 00OOIICHHUS
— BIIQJICET CUCTEMOM CIIeIHMAIN3UPOBAHHBIX TTOHSITHMA.
— oOyyarouuiicss yCBOWJI TOJIBKO OCHOBHOW IpPOTpaMMHBIN MaTepual,
[0 CYHIECTBY M3JIaraeT €ro, ONmupasch Ha 3HAHUS TOJILKO OCHOBHOM
JUTEPATYPHI,
— JIOMyCKaeT HeCYIIECTBEHHBIE OMMMUOKA U HETOYHOCTH,
«yIOBJIETBOPUTEITHHO .
GATTOHOY — WCTIBITHIBACT 3aTPYAHCHHUS B TPAKTUYECKOM TPHUMEHEHWW 3HAHHMA
HaIpaBJICHUS,
— cJ1ab0 apryMeHTHPYET Hay4yHbI€ MOJI0KEHHUS,
— 3aTpyaHseTcs B GOPMYITMPOBAaHUHN BBIBOJIOB M 0000IICHUH;
— YaCTUYHO BJIA/ICET CUCTEMOM CeMaTN3UPOBAHHBIX TOHSITHH.
— oOyyaronuiicss He YCBOWJI 3HAaYUTENbHOM dYacTH MpPOrpaMMHOIO
Marepuana;
— IONyCKAaeT  CYIIECTBEHHbIE  OIIMOKM W  HETOYHOCTU  MpH
«HEYIOBJIETBOPUTEITHHO :
paccMoTpeHuH po0ieM B KOHKPETHOM HalpaBlICHUY;
«HE 3a4TEHO»

— WCTIBITHIBACT TPYTHOCTH B MPAKTHYECKOM PUMEHEHUH 3HAHUI;
— HE MOYKET apryMEHTHPOBATh HAYYHBIC ITOJIO’KCHHS,
— He (OPMYIMPYET BHIBOJIOB M 000OIICHUIA.

10.3. TunoBbie KOHTPOJIBHBIC 33ITAHUS WIIK HHBIC MaTEPUAJIbI.
Bomnpocsr (3amaun) a1 sKk3aMeHa mpeicTaBlIeHbl B Tadnuie 15.

Tabmuma 15 — Borpocs! (3amaun) s SK3aMeHa

No Kox
[lepeuenb BonpocoB (3a1a4) Uist SK3aMeHa

/a WHIUKATOpa

1. ®u3nyecKue OCHOBBI PAOOTHI ANIEKTPOHHBIX JIEMEHTOB OIIK-1.3.1

2. DIEKTPOHHO-/IBIPOYHBIN IEPeX0 T OIIK-1.3.1

3. [TonynpoBOAHUKOBBIE IUO/Ibl: TEMIEPATYPHBIE CBOKWCTBA, EMKOCTb, OIIK-1.3.1
Kiaccuukanus

4. [TpuHumn GyHKIMOHUPOBAHMS OUIIOJIIPHOTO TPAH3UCTOPA OIIK-1.3.1

S. Crartnueckue xapakrepuctuku BIIT mpu BkiIroueHNH ¢ o0muM OIIK-1.3.1
SMUTTEPOM

6. ITonesbie TPaH3UCTOPHI C N KAHAIIOM: IPUHLUII ACUCTBUSA, OIIK-1.3.1
XapaKTEPUCTHKHU

7. MOII-TpaH3uCcTOPBI CO BCTPOEHHBIM KaHAIOM OIIK-1.3.1

8. MOII-TpaH3ucTOPBI C UHAYLUPOBAHHBIM KaHAJIOM OIIK-1.3.1

9. CrpyKkTypa 31€eKTpOHHOrO ycuiauTensd. BxonHoe 1 BBIXOHOE OIIK-1.3.1
CONPOTHUBIICHUS




10. | OcHOBHBIE TapaMeTPHl U XapaKTEPUCTUKH YCUITUTEIEH OIIK-1.3.1
11. | Pexxumbl pabOThI aKTUBHBIX JIEMEHTOB B YCHITUTEIISAX OIIK-1.3.1
12. | CoiicTBa OUIIOJIIPHOTO TPAH3UCTOPA MPH BKIIOYCHHUH C OOLTUM OIIK-1.3.1
SMHUTTEPOM
13. | CoiicTBa OUITOJIIPHOTO TPAH3UCTOPA MPHU BKIIOUEHUH C OOIIUM OIIK-1.3.1
KOJUIEKTOPOM
14. | Kmaccudukanus 3IeKTPOHHBIX YCHIUTENCH OIIK-1.3.1
15. | TunoBas cxema yCHUJIMTENS C EMKOCTHBIMU CBSI3SIMU OIIK-1.V.1
16. [Tostoca yacToT Kackaga yCUIUTENS C EMKOCTHOM CBSI3BIO OIIK-1.3.1
17. | YacroTHas nepeaarouHast PyHKIHS Kackaaa YCHIUTEIs C eMKOCTHOM OIIK-1.3.1
CBSI3BIO
18. | Bujbl 0OpaTHBIX CBSI3EH B YCHIIUTEISX OIIK-1.3.1
19. | IlpuHIMIBI TOCTPOCHUS YCUIIUTEICH MOCTOSTHHOTO TOKA OIIK-1.3.1
20. [Tepenaya nMnysibca KaCKaJoOM YCUIIUTENSA C EMKOCTHOM CBS3BIO OIIK-1.3.1
21. | IlepexomHasi XapaKTepPUCTUKA KAaCKa/la yCUIITUTENS C EMKOCTHON CBSI3BIO OIIK-1.3.1
22. | MHBepTUPYIOMUI 1 HEMHBEPTHPYIOUINH CyMMaTOPBI OIIK-1.V.1
23. | MHBepTHpYIOMUH U HEMHBEPTUPYIOMIHA MacmTabupyromme OV, cxema OIlK-1.Y.1
CpaBHEHUS
24, OrnepaninoOHHBIE YCHIIMTEIN, UX XapaKTEPUCTUKH OIIK-1.3.1
25. | AHanOTOBBII HHTETPATOP, AaHAJIOTOBKIH AuddepeHnnaTop OIIK-1.3.1
26. | Cxema u IpUHIMI PabOTHI aBTOKOJIE0ATEIHLHOTO MYJIbTHBHOpATOpa Ha OIlK-1.V.1
JIMCKPETHBIX DIIEMEHTAX
27. | Cxema u IpUHIIMI pabOTHI aBTOKOJIE0ATEIHLHOTO MYJIETHBHOpATOpa Ha OIlK-1.V.1
oy
28. | [IpuHOMI MOCTPOCHUS TPAH3UCTOPHOTO KITFOYA OIIK-1.3.1
29. | Cxema u mpuUHIHIN PaObOTHI XKAYIIETO MyabTHBHOpaTopa Ha OY OIIK-1.3.1
30. | [TocTpoenwne nornueckux nemeHToB Ha BITT OIlK-1.Y.1
31. | KiroueBbie cXeMbl UMITYJIbCHO-IIU(PPOBON TEXHUKHU OIlK-1.Y.1
32. | quoanble KItOUU (JJOTUICCKUE) OIIK-1.3.1
33. | TpaH3HUCTOPHBIC KITFOYH OIIK-1.Y.1
34. MomntHoCTh, paccenBaeMasi Ha TPaH3UCTOpE, pabOTAIOIIEM B KIIFOUEBOM OIIK-1.3.1
pexxumMe
35. Biustnue Harpy3ku Ha paboTy TPaH3UCTOPHOTO KITFOYa OIIK-1.3.1
36. | DKBHBaJCHTHAs CXeMa TPAH3UCTOPA B KIIFOUEBOM PEKUME OIIK-1.Y.1
37. BricTpoielicTBrE TPaH3UCTOPHBIX HACHIILIEHHBIX KIIFOUEH, OCHOBHbBIE OIIK-1.3.1
9Tanbl paboThl TPAH3UCTOPHOIO KIIHOYa
38. Kom6unuposaunusie JID. /luonno-tpan3uctopusiii anement U — HE OIIK-1.3.1
39. | Xapakrepuctuku KMOII — noruku OIIK-1.3.1
40. Peanuszanug nornyeckoro siementa UJIN-HE OIlK-1.V.1
41. MoauduKkamnuu JJOTHIeCKUX IEMEHTOB OIlIK-1.3.1
42. | Cxema u npuHIHN pabOTHl CTATUYECKOTO TPAH3UCTOPHOTO TPUTTEpa OIlK-1.V.1
43. | CxeMmsl 3amycKa TPUITEPOB OIIK-1.¥.1
44. | Tpurrep Ha OY OIIK-1.3.1
45. | Tpurrepbl Ha JOTHYECKHUX JIEMEHTaxX OIIK-1.3.1
46. | Knaccudukarus TpurrepoB OIIK-1.3.1
47. | CuHTe3 TPUITEPOB HA JIOTUYECKUX JIEMEHTaxX OIIK-1.B.1
48. | [IpakTuyeckue cxeMbl aBTOKOJIe0aTeILHOIO MYJIbTUBHOpaTOpa Ha OIIK-1.B.1

JJOTHYCCKHX OJICMCHTax




49. | ABTOKOJEeOaTENBHBINA MYJIBTUBUOPATOP C KOJUIEKTOPHO-0a30BBIMH OIIK-1.B.1
CBSI3MU

50. | OmHOBUOpAaTOp HA IOTUYECKUX DIIEMEHTAX OIK-1.¥.1

51. | Cxema u npuHIHMI pabOTHI KIYIIETO MyJIbTUBHOpaTOpa HA OIIK-1.V.1
OTIEPAIIMOHHOM YCHJIUTEIIE

52. | ®opmupoBaTENN KOPOTKHX UMITYJIBCOB Ha JIOTHIECKUX AIIEMEHTAX OIIK-1.V.1

53. OCHOBHBIE IPUHIUIIBI TTOCTPOSHHS TeHEpaTOpOB MuHeHO-u3Menstomerocst | OITK-1.V.1
HAaIIPSDKEHUS.

54. | Ilpunnumsr padotser AL OIIK-1.3.1

55. | Ilpunnumsr padotsr LTAIT OIIK-1.3.1

Bormpockr (3amaun) i 3aueta / nudd. 3auera npencrasieHsl B Tadbmuie 16.
Tabmuma 16 — Bornpocs! (3agaun) mis 3adera / qmudd. 3auera

Kon

No /1t Ilepeuens Bompocos (3agau) misa 3auera / qudd. 3auera
p p (3ana9) 1 Aup UHIMKATOPA

Y4eOHBIM MJIAHOM HE IPETyCMOTPEHO

[lepeuenr TeM IS KypCOBOTO MPOEKTUPOBAHUS/BBIOJHEHUSI KypCOBOM pabOThI
MpeACTaBJICHBI B Ta0mwmIe 17.
Tabnuma 17 — Ilepeyerb TeM i KypcOBOTO TPOEKTUPOBAHNS/BBIIIOJIHEHUS! KYPCOBOM pabOThI

Ne /i [IpumepHbIil nepedeHpb TeM AJ1s KypCOBOTO MPOEKTHUPOBAHUS/BBITIOTHEHHS
j KypcoBO# paboThI

Y4eOHBIM MJIAHOM HE IPETYCMOTPEHO

Bompockl Uit TpoBenEHUS TMPOMEXKYTOYHOM aTTeCTalli B BHJAC TCCTHPOBAHHS
MpeAcTaBiIeHbI B Tabnwuie 18.

Tabnuma 18 — [IpumepHbIii TepeyeHb BOIPOCOB I TECTOB

Kon

Ne i/mm [IpumepHBIil nepedeHb BOMPOCOB [JIsl TECTOB
WHAMKATOpa

He npenxycMotpeno

[lepeyeHbp TeM KOHTPOJBHBIX PabOT MO JUCHUIUIMHE OOYYAIOMIMXCS 3a04HOUN (HOPMBI
00y4eHwus, IpeIcTaBIeHbI B Tadsmie 19.

Ta6muma 19 — [lepeyeHb KOHTPOJIBHBIX PabOT

No /i [lepedyeHb KOHTPOJIBHBIX PAOOT

He npenycmoTtpeno

10.4. Meroauueckue  MarepHaibl,  ONpEACISAIONINe  MPOLEAYphl  OLICHUBAHHS
WHIUKATOPOB, XapaKTepU3YIOLUX JdTarbl (OPMHUPOBAHUS KOMIIETEHIIMH, coAepxkarcs B
JOKANbHBIX HOPMATUBHBIX akTax [ YAIL, pernamMeHTHPYIOIIUX TOPAIOK U MIPOUEAYPY
MIPOBEJICHUS] TEKYILIEr0 KOHTPOJISI YCIIEBAEMOCTH M MPOMEKYTOYHON aTTecTalluu OO0y4Yaronuxcs
I'VAIL

11. Meroauueckue ykazaHus Ui 00y4Jaromuxcs Mo OCBOCHHUIO TUCIIUITIIHHBI

11.1. Meroauueckue Yyka3aHus JUId OOYYalOLIUXCS 10 OCBOCHUIO JIEKIMOHHOTO
MaTepuana.

OcHOBHOE Ha3HAYeHME JIEKIMOHHOTO MaTepHaja — JIOIMYECKH CTPOMHOE, CHCTEMHOE,
riyooKoe M SCHOE H3JIOKEHHE yueOHOoro marepuana. Ha3HadueHue COBpEMEHHOH JieKuuu B
paMKax TUCHMIUIMHBI HE B TOM, YTOOBI MOJIyYUTh BCIO MH(POPMALMIO 1O TEME, & B OCBOCHHH
(GyHIaMEHTAJIBHBIX MpoOJeM JAWCHUIUIMHBI, METOJO0B HAYYHOTO TIO3HaHUs, HOBEHIINX




JNOCTHKEHUN HAyYHOW MBICIM. B yueOHOM mporiecce JIKIHs BBITIOJNHSET METOHA0JIOTHYECKYIO,
OpraHu3alMoHHYI0 U HH(pOpManoHHYI0 QyHKIHMH. JIEKIHMs pacKpbIBaeT NOHATUIHBIA anmapat
KOHKpETHOW oOnacTu 3HaHWsA, €€ MpoOJeMbl, JaeT LEIbHOE MPEACTaBICHUE O AUCIUILIMHE,
IIOKA3bIBAET B3aMMOCBS3b C IPYITUMU JUCHUIIMHAMU.

[InanupyeMble pe3yabTaThl IPU OCBOCHUH 00YyUYaOIIMMHUCS JIEKIIMOHHOTO MaTepuaa;

— IIOJY4CHME COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBS3aHHBIX 3HAHUW, YPOBEHb
KOTOPBIX ONPEIEISIETCS LENEBOM YCTAHOBKOM K Ka)K101 KOHKPETHOM TEME;

— TOJy4eHHE OIIbITa TBOPUYECKOM pabOThl COBMECTHO C IIPEIOAABATEIIEM;

— pa3BuTHE TPOPECCHOHATBHO-/ICIOBBIX  KadyeCcTB, JIIOOBH K TpEAMETY U
CaMOCTOSITEJIBHOIO TBOPYECKOTO MBIIIJICHUS.

— TOSBJICHHE HEOOXOAMMOTO HHTEpeca, HE0OX0IMMOTO ISl CAMOCTOSITENILHON pabOTHI;

— IIOJYy4YCHHE 3HAaHUH O COBPEMEHHOM YPOBHE pa3BUTHS HAYKH U TEXHUKH U O
MIPOTHO3€ UX Pa3BUTH Ha ONrKaiiime rofpl;

— Hay4YMTbCS METOJMYECKH 00pabaTbiBaTh MaTepuan (BBIACNATH IJIABHBIE MBICIH M
MOJIOKEHUSI, TMPUXOAUTh K KOHKPETHBIM BBIBOJAM, IOBTOPSATh HX B  pa3IMYHBIX
(bopMyIUpOBKax);

— TOJy4eHHE TOYHOTO NOHMMAaHHUS BCEX HEOOXOIMMBIX TEPMUHOB U TIOHATHH.

JIeKIMOHHBI MaTepuall MOXET COINPOBOXKIATbCA  JIEMOHCTpAalMed CIaioB U
WCIOJIb30BAHMEM pa3/laTOYHOrO0 Marepuajia MpU TPOBEAECHUU KOPOTKUX JUCKYyCcCUH 00
OCOOEHHOCTSIX MPUMEHEHHSI OTAETbHBIX TEMATHK 10 TUCIUIUIHHE.

CrpyKkTypa npeocTaBieHUs JEKIIMOHHOTO MaTepuaa:

—  Amnanus npo6iieMHoM cutyanuu. [locranoBka 3a1aq;

— PaccMmoTtpeHnne penennii NoCTaBIeHHbIX 3aa4;

BBIBO/IBI M pEKOMEHIALIMHU 10 UCITOJIB30BAHUIO PACCMOTPEHHBIX METOJIOB;
— OrTBeTsI Ha BONIPOCHI AyAUTOPHH.

11.2. Meroaudeckue ykazaHus IjIs1 00YJarOIIUXCsl TI0 YYaCTHIO B CEMHUHAPaX.
He npexycmoTtpeHo.

11.3. Meroaudeckue ykazaHUs I OOYYArONIUXCS IO IMPOXOXKJICHUIO MPAKTHUYECKHUX
3aHSITHH.
He npeagycmoTpeHo.

11.4. Meroauieckue ykKazaHus JUisi OOYyYarOIIMXCS IO BBITIOJHEHHIO J1a00paTOPHBIX
pabor.

B xoxe BwimosHeHUsT 1a00OpaTOpPHBIX pabOT OOydaromMHCS [OJDKCH YIIIyOUTh H
3aKpENUTh 3HAHHS, MPAKTUYCCKUE HABBIKH, OBIAJIETh COBPEMEHHOW METOJMKOW M TEXHHKOW
OKCIIEPUMEHTa B COOTBETCTBUH C KBAJTHU(PHUKAIIMOHHONW XapaKTEPUCTUKOW OOy4aromerocs.
BrimosnHeHne nabopaTopHBIX pabOT COCTOUT W3 3KCIIEPUMEHTAIBHO-IIPAKTUYECKON, PacyeTHO-
AHAJTUTHYECKOW YaCTei U KOHTPOJIbHBIX MEPOTIPHUSITHH.

BrinonHeHne J1abopaTopHBIX pabOT OO0YYArOIIUMCS SIBISICTCS HEOTHEMJIEMOW YacThIO
W3yUYCHHs] JTUCHUIUIMHBI, OTPEACIIeMON YUeOHBIM IUIAHOM, W OTHOCHUTCS K CPEICTBaM,
obecreunBaroINM PEIICHHE CIeAYIONUX OCHOBHBIX 3a/1a4 00y4aronierocs:

— TnpuoOpeTeHHe HaBBHIKOB HCCIEAOBAHUSA IMPOLIECCOB, SIBICHUH U OOBEKTOB,
M3y4aeMbIX B paMKaxX JaHHOW TUCIUILINHBL,

— 3aKperuieHHe, Pa3BUTHE M JIeTalM3alMs TEOPETUUYECKHX 3HAHWM, MOJyYEeHHBIX Ha
TIEKIUSX;

— TONy4eHHe HOBOM MH(OpMAINK M0 U3y9aeMOU AUCIUILIHHE;

— TnpuoOpeTeHHe  HaBBIKOB  CAMOCTOSTENBbHOW  paboThl ¢ J1ab0OpaTOpHBIM
o0opynoBaHuEeM U MPUOOPAMH.



3aganue U TpeOGoOBaHMS K IPOBEACHUIO JIAOOPATOPHBIX PadOT
3amanue u TpeOOBaHUS K MPOBEICHHIO JIA0OPATOPHBIX PadOT MPUBOAATCS VI KaXKIOU
paboTHI B METOIMUECKUX YKA3aHUSAX.

CrpykTypa u dhopma oTdeTa 0 1a60paTopHOH paboTe

. TuTynbHBIN TUCT

. Henp 1 3amaun paboTHI.

. TeopeTndeckne CBEIEHUS O METO/IaX PEUICHHUS TOCTABICHHBIX 3a/1a4.
. Cxema J1abopaTOpHOU YCTaHOBKH

. Pe3ynprarel n3MepeHnii U pacueToB.

. 'paduueckue 3aBHCUMOCTH.

. BbIBOIBI.

~NOoO Ok, wWwN

TpeboBanus k opopMIIEHUIO OTYETA O JIAOOpaTOPHO paboTe

OTuer mpenocTaBisieTcs WHAMBHIYAIBHO CTYIEHTOM, B TiedaTHOH ¢opme. JomkeH
COOTBETCTBOBATH NPUHATOW CTpyKkType u Qopme. Tabmuubl W TpaduKu JOJDKHBI HMETh
Ha3BaHMs. BwiBogel mo pabote M0JKHBI OBITH chOpMynHpoBaHbl B (opMe OTBETOB Ha
MOCTaBJIEHHbIE B paloTe 3ahauu, o00sA3aTeIbHO CO CChUIKAMH Ha TOJY4YEHHbBIE pacyeTHbIE
3Ha4YeHUs U rpadudeckre 3aBUCUMOCTH.

Odopmnenne otuera HEOOXOOUMO NPOU3BOAUTH B cooTBeTcTBUM ¢ I[lpaBmiamu
odopmieHus TeKCTOBBIX HokKymeHToB 0 ['OCT 7.32 — 2017 (https://guap.ru/standart/doc).

Metoudeckue ykazaHus Uil IPOXOKIEHHS J1abOpaTOPHOTO NMPaKTUKyMa!
1) [621.382(T'VAII) W8] UccienoBanue MOIYNPOBOJHUKOBBIX MPHOOPOB: METOIMUCCKHUE

yKa3aHMs K BBIOJHEHHIO JabopaTopHbiXx padot Ne 1, 2 / Coct. C.W. 3uatauHoB u ap. - CII6:
W3n-Bo I'VAII, 2005. - 12 c.

2) DnektpoHuka. JlabopaTopHbIi MPAaKTHKYM 10  JUCIHHUIUIMHE "DJIEKTPOTEXHHUKA U
JNIEKTPOHMKA" ¢ TMPUMEHEHHEM TIaKeTa CXEMOTEXHHUYECKOro MojenupoBanus Micro-Cap.
[ Coct. P.B. AxmaneeB, T.M. Kpeimckast, O.B. Mensuuuyk. ITox pea. T.M. Kpbimckoid.
Youmck. Toc. Amar.  Texu. yu-T. VYda,  2009. 60 «c. /I URL:
http://window.edu.ru/resource/995/75995/files/Lab_El.pdf

11.5. Meroauueckue yKazaHus s OOYYaIOIIMXCS MO MPOXOXKACHUIO KYpPCOBOTO
MIPOEKTUPOBAHMS/BBINIOJIHEHUSI KypCOBOU PabOTHI.
He npenycmoTpeHo.

11.6. Meroauueckue yKazaHus i 00yJarouXxcs M0 MPOXOXKICHUIO CaMOCTOSITEIIbHOM
paboThI

B XoJ1e BBITIOJHEHUSI CaMOCTOSITEIIbHON pabOThI, 0OYYarOIIUICS BBIMOIHIET paboTy 1O
33JJAaHUI0 ¥ TIPU METOJMYECKOM PYKOBOJCTBE IPEINOAaBaTelisi, HO 0e3 ero HernocpeICTBEHHOTO
y4YaCTHS.

s oOyyaromuxcss 1o 3a04HOM (opme OO0ydeHHUs, CaMOCTOsTENIbHAas paboTa MOXKET
BKJTIOYATh B €051 KOHTPOJIBHYIO paboTy.

B mporiecce BBIMOJHEHUS CAMOCTOSATENLHONW pabOThI, Y 00ydaromerocss GopMHpYyeTCs
1eJIeco00pa3Hoe TIAHUPOBAHUE pab0overo BpeMEHH, KOTOPOE MO3BOJISIET UM Pa3BUBATh YMCHUS
Y HABBIKM B YCBOCHMHM M CHCTEMATH3aIlMM TPUOOpPETAEMBIX 3HAHUI, 00CCIIEYMBACT BBICOKHIM
YPOBEHb YCIIEBAEMOCTH B TIEpUOJ OOY4YCHHS, TIOMOTACT TIOJIYYUTh HABBIKH TOBBIIICHHS
podecCHOHATLHOTO YPOBHSL.

MeToauyecKMMH ~ MaTepuallaMd,  HANpPaBISIONIMMU  CaMOCTOSITEJIBHYID — paboTy
00yYarOIUX CSSIBIISIOTCS:


https://guap.ru/standart/doc
http://window.edu.ru/resource/995/75995/files/Lab_El.pdf

—  y4eOHO-METOANYECKUN MaTepHal Mo AUCIHUILIIHE;
— METOJMYECKHE YKa3aHUs MO BBIMOJIHEHUIO KOHTPOJBHBIX paboT (i oOydaromuxcs
10 3a04HOM (hopme 0OyueHUs).

11.7. Meroguueckue yka3zaHus A8 OOydYalOIIUXCS MO MPOXOXKACHUIO TEKYLIEro
KOHTPOJISl YCIIEBAEMOCTH.

Texkymuil KOHTPOJb YCIEBAEMOCTH IIPEAyCMAaTPUBAET KOHTPOJIb KadeCTBA 3HAHHUU
00y4aromuxcs, OCyIIECTBISIEMOT0 B TEUEHUE CEMECTpa C IEJbI0 OICHMBAHUS XOJla OCBOCHUS
JUCLUIUIAHBIL.

Texymuii KOHTpPOJIb YCIIEBAEMOCTH IIPOBOJUTCS B COOTBETCTBUU CO CTaHIAAPTOM
opranuzaruu ['YAII cucrembl MeHemkMenTa kadectBa 3.76 «llojoxeHue o TeKyIeM KOHTPOJIEe
yCIIEBAaEMOCTH M MPOMEXKYTOUHOM aTTecTalliy CTyAEHTOB U acnupanToB I'YAII, oOydaromuxcs
1o oOpa3oBaTeNbHBIM MIPOrPaMMaM BBICIIET0 00Opa3oBaHUs» Ha OCHOBaHUU mpukasza ['YAIL

Texkymuii KOHTPOJIb YCHEBAEMOCTHU OCYILECTBISETCS C YYETOM CBOEBPEMEHHOCTH,
MIOJIHOTHl U KAa4yeCTBA BBINOJHEHHUS JIAOOPATOPHBIX padOT, COOTBETCTBUS O(POPMIIEHUSI OTYETOB
HOpMaTuBHbIM TpeOoBaHusM ['YAII, npaBUIbHOCTH OTBETOB Ha KOHTPOJIBbHBIE BOIPOCHI, a
TaK)K€ aKTUBHOCTH Ha JIEKIIMOHHBIX U MPAKTUYECKUX 3aHATHUSX.

Pe3ynbTaTthl TeKyllero KOHTPOJS YCHEBAEMOCTH YUYUTBHIBAIOTCS MpPH IPOBEACHUU
MIPOMEXYTOUYHOM aTTecTallii Hapsily ¢ OTBETaMHM Ha 3K3aMEHAI[MOHHBIE BOMPOCHI, MOCKOJIbKY
OoTpaxaroT c(HOPMUPOBAHHOCTh MEPEUUCICHHBIX B Tabmuie | KOMIIETEHIM C TOYKH 3pEHHS
MPUOOPETEHHBIX YMEHUN U HABBIKOB.

Jjig mostydeHust aTTecTalliy 10 TeKYIIEMY KOHTPOJIO CTYJEHTY HE0OX0MMO:

1. 3amuTUTH HEe MeHee 25% OTYETOB OT BCeX JIAOOPaTOPHBIX CEMECTpa U BBUIOKUTH UX B
JTUYHBIN KaOWHET;

2. BBITIOJIHUTH U 3aIIUTUTh OTYETHI HE MEeHee 25% MpakTUYECKUX 3aJaHHi,

3. moceTuTh HE MeHee 75% OT o0IIero KoJINYecTBa MPEeAYCMOTPEHHBIX y4EOHBIM TIaHOM
3aHATUH, a TAKXKE aKTUBHOE y4acTHE Ha MPAKTUYECKHUX U JIEKIMOHHBIX 3aHATUAX

11.8. Meroauueckue ykazaHUs JUIsi OOYyYaIOIMIMXCS MO MPOXOXKICHUIO MPOMEKYTOUHOU
aTTeCTallMH.

[Ipomexxyrounast ~ aTTecTamusi  OOyYalOUIUXCS  MPEAyCMAaTPUBAET  OICHUBAHUWE
MMPOMEKYTOYHBIX M OKOHYATEJIBHBIX PE3yJbTaTOB 0OydeHHs 1o aucuuiuimHe. OHa BKIIOYACT B
ce0s:

— DJK3aMeH — ¢opMa OIICHKM 3HAHWM, TOJYyYEHHBIX OOy4JaloImMUMCS B IIpoIecce
M3Y4YEHUsS BCEH AMCIUIUIMHBI MJIM €€ YacCTH, HAaBBIKOB CaMOCTOSITEIILHOW pabOThI, CIIOCOOHOCTH
MPUMEHATh WX IS PEIICHHWS TMPaKTUYECKHX 3ajad. JK3aMeH, KaK IPaBWIO, MPOBOJUTCS B
Mepuoj SK3aMEHAIIMOHHOM CECCHMM M 3aBEpPINAeTCs aTTECTAIMOHHOM OIEHKOW «OTIUYHOY,
«XOPOILIOY, «YAOBIECTBOPUTEIHHOY, «HEYAOBIECTBOPUTEILHO.

B cnyuae HeBbIMONHEHHMs W/WIU HeycnemHoW caadu 25% oT oOmiero KoiudecTBa
nabopaTopHbIX pabOT, MO KOTOPHIM MPEAYCMOTPEHBI 3allUTa W BBHINOJIHEHHE OTYETa, a TaKkKe
OTCYTCTBHSI IO HEYBAXKUTEJIbHBIM NpUYMHAM Ha Oonee deM 40% JIEKIMOHHBIX 3aHATUAX
oOyuarouuiics, Ipyu YCHEeIHOM MPOXOKICHUH MPOMEKYTOYHON aTTecTaluu B (hopMe dK3aMeHa,
HE MOXET MOJyYUTh aTTECTAlMOHHYIO OIIEHKY BhIIIE "XOpomo".

Jlis  ycreurHoro MpPOXOXKIEHUS MPOMEXKYTOYHOW aTTectanud B (opMe SK3aMeHa
oOyuaronuiicss JOHKEH MPOJIEMOHCTPUPOBATH COOTBETCTBUE KPHUTEPHUSAM OIICHKH YPOBHS
chOpMUPOBAHHOCTH KOMIETeHIMH (Tabnuua 14), a Takke BBIMOIHUTH, BBUIOKHUTH OTUYETHI B
JTUYHBIN KaOMHET U YCIENIHO 3allUTUTh He MeHee 75% mabopaTopHbIX padoT.

BricTaBiieHHe OLIEHKM 3a 3K3aME€H MPOU3BOJUTCS HA OCHOBE CYMMAapHOr0 KOJMYECTBa
HaOpaHHBIX PEUTUHTOBBIX 0ANIOB. PeHTHHrOBBIE OalljIbl HAYUCHSIOTCS B TEUEHHE CEeMecTpa 3a
BBITIOJIHEHUE TTPAKTHUECKUX U JaOOPaTOPHBIX padoT, a TaKKe 32 OTBETHI HA BOMPOCKHI OMIIeTa Ha
DK3aMEHE.



Cornacno many, obyuatommiicss 1okeH HaOpath 100 peTHHTOBBIX OaIoOB: 3a BpeMs
yueOHOro cemectpa oOydaroniuiics noiikeH Habparh 60 PeUTHHTOBBIX 0OAJUIOB, U HA dK3aMEHE
MOJKET OBITh HAYUCIEHO MakcUMyM 40 pedTHHTOBBIX OayuioB. bamasl MOTYT OBITH CHMXKEHBI 32
HapyIIEHHE CPOKOB BBIMOJHEHUS TNPAKTHUYECKHUX M JIA0OPAaTOPHBIX paboOT (MM CpPOKOB
MIPEJICTaBJICHMS PE3yIbTATOB B TUYHOM KaOuHeTe cTyneHTa Ha caiite ['YAII 6e3 yBakuTenbHOU
IIPUYMHBI), 32 HEJOCTATOYHO KAaYECTBEHHOE BBIIIOJIHEHUE COJIEP)KAaTEJbHOM 4YacTu padboT u
HapymeHus mpu 0(hOPMIICHHH OTYETOB IO paboTaM, a Ha SK3aMEHE — 3a OIIMOKH B OTBETE, 3a
HE/IOCTATOYHO TIOJHBIM OTBET HA BOTPOCHI OMJIETA. 32 HETIOIHBIC MM HEKOPPEKTHBIE OTBETHI HA
JIOTIOJTHUTEIbHBIE BOIIPOCHI IIPETIOAABATETIS.

WroroBasi olieHKa BBICTAaBIISIETCA IO CYMME HaOpaHHBIX PEUTHMHIOBBIX OaJlJIOB IO
CIEAYIOUIEH [IKaJIe COOTBETCTBUS:

- o1 0 1o 54 6ayoB — “HEYJIOBJIIETBOPHUTEIHHO;

- ot 55 10 69 6amIoB — “yHIOBIETBOPUTEITHHO;

- ot 70 no 84 GamnoB — “xopomio”;

- 85 6amnoB u 6osee — “OTIMYHO”.

[IpoMexyTOUHBII KOHTPOJIb YCHEBAaEMOCTH IMPOBOJUTCS B COOTBETCTBUU  CO
crannaproM opranumzauun ['YAIl cuctemsl meHemxmeHTa kauyectBa 3.76 «llomoxxeHue o
TEKYIIeM KOHTpOJIE YCIEBAEMOCTH M IMPOMEXKYTOUHOM aTTeCTallMU CTYIEHTOB U aclUpPaHTOB
I'VAII, oOyuaromuxcsi mo 00pa3oBaTeNbHBIM TPOrpaMMaM BBICIIETO OOpa3oOBaHUSI» Ha
ocHoBanuu npukaza ['YAIl u «O MoaynbHO-PEUTUHIOBON CHUCTEME OLEHKH KayecTBa y4eOHOM
paboTsl ctyneHToB B 'Y Ally».



JIuct BHECEHUs U3MEHEHUH B pabouylo IporpamMmy AUCLHUIIINHBI

Jlata BHeceHus
U3MEHEHUH U
JIOTIOJTHEHUH.

IToamucey BHecHIEro
U3MEHCHHUS

CozaepxaHye U3BMEHEHUM U JTOTIOHEHUH

Hata u Ne

MPOTOKOIA
3acefaHus
kadenpol

IToamuce
3aB.
Kadeapoit




