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AHHOTaAUA

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

JucuuiuiiHa HaneneHa Ha (GOpMHUPOBAHUE Y BBIMTYCKHHUKA CIIEIYIOUINX KOMITETCHIIM

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 AJIEKTPOHHBIX YCTPOMCTB. 3aaudl MUCIMILIMHBI 3aKITIOYAIOTCS B PACCMOTPEHHUH
BOIIPOCOB aHalM3a, CHHTE3a M pacdyeTa TUIOBBIX JJIEKTPOHHBIX CXEM C aKIEHTHPOBAHHEM
BHUMAaHHS Ha IMOKA3aTeNsAX KadyecTBa UX ()yHKIIMOHHPOBAHUSI.

[IperoraBanue MUCHMIUIMHBI TIPEAYCMATPUBAET CIEAYIOMHE (HOPMBI OpraHU3aIUU
y4eOHOTO MpoTecca: JeKyulU, 1abopamopHvle pabomvl, CAMOCMOAMENbHASL paboma cmyoeHma. .

[IporpaMmoii TUCHMITIMHBI TMPEXYCMOTPEHBI CIEAYIONINEe BHIBI KOHTPOJS: TEKYIIHHA
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
Lenpro mpenogaBaHus AUCHUILTAHBI SBISETCS OOBSICHEHHE W HA OCHOBE IOJIyYCHHBIX 3HAHUN
OCO3HAHHOTO TIOHMUMAHUS CTyIEHTaMU (PU3NYECKUX MPUHLIUIIOB pabOTHI, METOIOB U3TOTOBJICHUS
¥ BO3MOKHOCTEH NPUMEHEHHUs 3JIEKTPOHHBIX YCTPOWCTB Ha MOJYIPOBOIHUKOBBIX MpHOOpaXx,
BOIPOCOB UX (PYHKIIMOHUPOBAHUS, POPMHUPOBAHUE TPEACTABICHUNA O MATEMaTHIYECKUX METO/1aX
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/IGKHOCTH WX (QYHKIMOHUPOBAaHUS. 3aJadyaMd OpPraHHM3aldd CaMOCTOSATEIBHO 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 u3ydeHUs AUCUMILIMHBI OOy4arOUIUICS JOJKEH 00nanaTh CIEAYIOUIUMU
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 3HAHHH, METOJIOB
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
JlucuumimHa MOXeT 0a3upoBaThCS HA 3HAHUSX, paHee MPUOOPETEHHBIX 00yYaIOUIUMUCS
[IPU U3YYEHHUH CIICAYIOIINX JUCLUUILINH:
— «ONEeKTPOTEXHUKA»
— «Duzukay.
3HaHUsA, NOJYYEHHbIE NPH M3YyYEHUU Marepuana JaHHOW JUCIUIUIMHBI, UMEKT Kak
CaMOCTOSITEJIbHOE 3HAY€HHE, TAK U MOT'YT UCIIOJIb30BATHCA IPU U3YUEHUH JAPYTUX JUCLMILINH:
— «CXeMOTeXHHKa,
— «UHTtepdeiicel nepudepuiHbIX YyCTPOUCTBY.

3. OOBeM u TPyI0EMKOCTh TUCIUTLIAHBI
Jlanabie 006 o0meM oO0beMe MUCIUILUIMHBI, 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
Neb
1 2 3
Oowan mpyooemKocmap oucCyuUnIUHb, 5/ 180 5/ 180
3E/ (4ac)
U3 Hux wacoe npakmuueckoil no020moeKu
AyoumopHnvie 3anamus, BCEro 4ac. 34 34
B TOM YHCJIE:
nexuuu (JI), (dac) 17 17
npaktudeckue/cemunapckue 3anarus  (113),
(dac)
naboparopusie padboTs! (JIP), (dac) 17 17
KypcoBoi npoekT (padota) (KII, KP), (uac)
9K3aMeH, (Jac) 36 36
Camocmosamenvhnas paboma, Bcero (4ac) 110 110
Buo npomesxccymounoii ammecmayuu:. 3a4er,
mubd. 3auer, sk3amen (3auer, dudd. 3au, DK3. OK3.
DK3.*%)

*x
[IpuMeuaHue: KaHIUIATCKHI SK3aMeH

4. CopaeprxaHue TUCIUTITUHBI
4.1. PacmpezneneHue TPyJOEMKOCTH JTUCIUTIINHBI 110 Pa3zesiaM U BHIaM 3aHSTHH.
Pazgenbl, TeMBbI TUCIUTIIMHBI M KX TPYJO0EMKOCTh TPUBECHBI B TAOIUIIE 3.

Tabnuma 3 — Pa3nensl, TEMbI TUCIUIUIMHBI, UX TPYJ0EMKOCTh

P Jlexmum | 13 (C3)| JIP KII CPC
a37IeNbl, TeMbl TUCLUIUINHBI
(qac) (qac) (gac) (dac) (dac)
Cemectp 6
P Jlexmum | [13 (C3)| JIP KII CPC
a3/Ienbl, TeMbl TUCLUIUINHBI
(qac) (qac) (dac) (dac) (gac)
Cemectp 5
Paznen 1. DOnexkrpoHHBIe TPHOOPHI. KiIacCHpUKAIHS, 4 4 30
peraeMsble 3a1a4H.
Tema 1.1. 3amaun, penraeMble dJIEKTPOHHBIMH
YCTpOHCTBaMH.
Tema 1.2. IlpuHUUIBEl paboTHl KOMIIOHEHTOR
3JIEKTPOHHOM TEXHUKH.
Paznen 2. DneMeHThl CXEMOTEXHUKH 3JIEKTPOHHBIX 8 8 50
YCTPOMCTB.
Tema 2.1. CxeMOTEeXHHKa YCUIIUTENbHBIX YCTPOUCTB.
Tema 2.2. CxeMOTEeXHHKA F€HEPATOPHBIX YCTPOMCTB.
Tema 2.3. CxeMOTEXHHKA YCTPOUCTB
(hyHKIIMOHATBHBIX TTpeoOpa3oBaTeneil aHaJIOrOBBIX
CHUTHAJIOB.
Tema 2.4. CxeMOTEXHHKA UCTOYHUKOB IMUTAHUS
9JIEKTPOHHON anmaparyphl.
Paznen 3. @yHKUMOHAIBHBIE Y3JIbI 3JIEKTPOHHBIX 5 5 30
YCTPOICTB B MHTErPaJbHOM U MOAYJIEHOM
HCTIOJIHEHUH
Hroro B cemecrpe: 17 17 110
HUroro 17 0 17 0 110




IIpakTHueckass TOATOTOBKA  3aKIIOYAETCA B  HENOCPEACTBEHHOM  BBINOJHEHUU
oOy4aroIMMHUCST  OMNpPENEeNeHHBIX  TPYAOBBIX  (QYHKUMH,  CBS3aHHBIX ¢ Oy;nymien
podecCHOHATIBHOM IeATEIbHOCTHIO.

4.2. CopnepxaHue pa3ieioB U TEM JICKIIMOHHBIX 3aHSATHH.
Coneprxanue pa3iesioB U TEM JICKIIMOHHBIX 3aHATUI PUBEACHO B Ta0IuIE 4.

Tabnuia 4 — ConepkaHue pas/ieioB U TEM JISKIIMOHHOTO ITUKJIIA

Howmep

pasena HazBanue u copepxanue pa3aeinoB U TeM JEKIIMOHHBIX 3aHATUM

1 Paznen 1. DnexTpoHHBIE TPUOOPHI: 331a4H, KIaCCUPHUKAIHS, TPUMEHEHHE.

Tema 1.1. 3anauun, perraemple JEKTPOHHBIMU YCTPOUCTBAMU.

O6paboTka u mepegadya HWHGOPMAIMKA TIOCPEACTBOM DJIEKTPUYECKUX CHUTHAJIOB.
OcHOBHBIE ONIEPALINH, BHITIOJIHSAEMBIE 3JIEKTPOHHBIMU YCTPONCTBAMHU HaJl CUTHAJIAMU.
3anaum, penraemble 3JIEKTPOHHBIMM YCTPOWCTBaMU. 3a/Jaydl aHaINW3a AJIEKTPOHHBIX
YCTpOUCTB. DYHKIIMOHAIBHOCTh JJIEKTPOHHBIX YCTPOMCTB. Monens BXOI-BBIXOJ.
Xapaxtepuctuku. [lapameTpbl. AHaJIOTOBbIE, UMITYJIbCHBIE U LIU(POBBIE YCTPOICTBA.
Amnanoro-uudpoBeie  ycrpoictBa.  OCHOBHbIE  BapuaHThl  MpPeoOpa3oBaHUS
ANEKTPUYECKOM HHEPruu dJIEKTPOHHBIMHM ycTpoiicTBamu. JlaTumku GU3HYECKUX
BEMYMH.  YcTpodicTBa  00paboTku  curHanoB.  CuiioBass — 3JIEKTPOHHKA.
[IpeoOpazoBarenu mnuTaHus. YTpaBieHHE MOIIHBIMU Harpy3kamu. Cpezactsa
KOMITBIOTEPHOTO MOJICIIUPOBAHMS JJIEKTPOHHBIX ycTpoiict. Microcap. Multisim.
Proteus.

Tema 1.2. [IpuHIIUTIBI pAaOOTHl KOMIIOHEHTOB AJIEKTPOHHOMN TEXHUKH.

[laccuBHBIE M aKTHBHBIE KOMIIOHEHTHI AJIEKTPOHHBIX YCTPOMCTB. PexxuMbl paboThbl
aKTUBHBIX 37eMeHTOB. OCHOBBI (YHKIIMOHUPOBAHUS DJIEKTPOHHBIX KOMIIOHEHTOB.
[TonympoBoaarKkoBbie auoabl. bumnosspusie Tpansuctopsl (BIIT), pasHoBHMAHOCTH,
XapaKTEPUCTUKHU, MapaMeTphl, TUIIOBBIE CXEMbl BKJIIOYEHUS M MX CpPAaBHUTEIIBHBIC
xapaktepuctuku. I[lonessie Tpanzuctopsl (IIT), pasHOBHUIHOCTH, XapaKTEPUCTUKH,
rapaMeTpbl, THUIOBBIE CXEMbl BKJIIOUEHUS M MX CPAaBHUTENIbHBIE XapAKTEPHUCTHKHU.
OnroanekTpoHHble NpuOOpel. CpeactBa oToOpakeHUss HHPOpMAIMKH OYKBEHHO-
uudpoBoit u rpadguueckoit uHGopMalKu. AHAIOTOBBIE UHTErPaIbHbIE MUKPOCXEMBI.
Omnepanvonnsie ycuaurean (OY). OcHoBHbIe CBOMCTBa, mapameTpsl. L{udpossie
WHTETPAJIbHBIE MUKPOCXEMBI.

[IpoGnembl UCIOJIB30BAHUS AIIEKTPOHHBIX NMPUOOPOB U YCTPOICTBA HAa UX OCHOBE B
JKCTPEMAJIbHBIX  YCIOBHUSIX. [Ipumepsl  MOJNYNPOBOJHUKOBBIX  MPUOOPOB,
BBIITYCKAEMbIX BEIyIIUMU (hupMaMu.

2 Paznien 2. DneMeHThl CXeMOTEXHUKH 3JIEKTPOHHBIX YCTPOICTB.

Tema 2.1. CxeMOTEXHHKA YCUITUTEIbHBIX YCTPOUCTB.

[Ipensaputenshple ycwintenu. CraOwin3anus pabodyMx TOYEK TPAH3UCTOPOB B
cXeMax C rajlbBaHMYeCKON MEXKACKaHOM! CBsA3bt0. OOpaTHAs CBA3b 110 OCTOSIHHOMY
u nepeMeHHoMy ToKy. Kackonmnast cxema. Kackan ¢ auHaMuueckoil Harpyskoi.
Yeunurenu ¢ ynpapisieMbIM KO3(GGUIMEHTOM YCWIEHHUS. YCHINTEINd MOIIHOCTU
(YM). CxemorexHuka YM c¢ TtpaHchopMaTopHbIM U OecTpaHcPOopMaTOPHBIM
BBIX0JIOM. PexuMbl paboThl aKTHBHOTO 3J€MEHTa BBIXOJHOTO Kackaiza YM: A, AB,
B, C. Ycunurenun Mmoraoctu kiaacca D.

Tema 2.2. CXeMOTEXHHMKA T€HEPATOPHBIX YCTPOMCTB.

[IpuHuun noctpoeHus reHeparopa. ['eHepaTopbl TapMOHHMYECKHX CHUTHAJIOB Ha
Tpanzuctopax u OVY. I'eHepaTopbl MPsIMOYrOJbHBIX CUTHAJIOB Ha TpPaH3UCTOpax U
OVY. I'enepaTopsl CUTHAJIOB CIIEUATBHON (OPMBI. YTIpaBisieMble TeHepaTophbI.

Tema 2.3. CxeMOTeXHHMKAa YCTPOWCTB (DYHKIMOHAJIBHBIX IpeoOpa3oBareneit
aHAJIOTOBBIX CUTHAJIOB.




YeTpoiicTBa,  BBINOJHAKOIIME MAaTEMaTHUYECKHE OIEpalMu  HAJ  aHaJIOrOBBIMU
CUTHAJIAMH. Cymmaropsl. IlepemHOXUTENN. Jlorapudpmuueckuii u
AHTUJIOTapU(PMHUYUECKUI YCUITUTEIH.

Yacrotusie ¢punbTphl. [laccuBHbIC U aKTUBHBIE (PHIBTPHI.

Tema 2.4. CxeMOTEXHMKA UCTOYHUKOB MUTAHUS MIEKTPOHHOM anmnapaTypsbl.

Huonueie  Boimpsimutenu.  CuHxpoHHble — BelmpsMutenu. [lapamerpuueckue
crabunu3aTopel. McTouHuku omopHOro HampsbkeHust W Toka. [lapannenbHbll u
MOCIIEIOBATEIbHBI  KOMIICHCALIMOHHBIE  CTaOWINM3aTOphl.  3aliuTa HCTOYHHUKA
HaIIpsKEHUSI OT KOPOTKOTO 3aMbIKaHHSI BBIXOJA.

VcToYHHMKH 3JEeKTpOnuTaHus ¢ IpeoOpasoBaHueM YacToThl. llpeoOpazoBaTens c
BHCITHUM  BO3OYKICHHEM. ABTOTCHEpPATOPHBIH mpeoOpasoBaTenb. J[noaHbIC
YMHOXUTENN HanpsokeHus. VMnynbcHble UCTOYHMKM nuTaHusA. Cxembl C
HaKOIUTENbHBIM JpoccesieM. TpaHchopMaTOpHbIe MpeoOpa3zoBaTen: NPIMOX0J0BOM
1 00paTHOX010BOM. DUIBTPHI NOJaBIEHUSI UMITYJIBCHBIX TTOMEX.

3 Paznen 3. ®@yHKUMOHAIbHBIE Y3JIbI DJEKTPOHHBIX YCTPONCTB B MHTErpajibHOM H
MOJYJIbHOM UCTIOJTHEHHH.

WcTounnku mnuTaHUS M CTAOMIM3AaTOpbl HampspkeHus. TpeOoBaHHS K KadyecTBY
nuTtaHus. JluHeiika mpeoOpa3zoBaTenell MOCTOSHHOIO HampsDKeHHUs 78XX U 79XX.
Monaynu mnuTaHMS C TaJbBAaHWMYECKOM pa3Bs3koil. [IpuMmepsl MHTErpambHBIX
CTaOMIN3aTOPOB, MOJYJI€H UCTOYHMKOB MUTAHUS U 3JIEKTPOHHBIX KOMIIOHEHTOB IS
UX MPOSKTHPOBaHMUs, BeITyckaeMbix Beayuumu pupmamu (MPBUC, Analog Devices,
International Rectifier, Maxim, Peak Electronics, Traco, Harris).

Yeunurenu. [lpenBaputenbHble YCUIUTENU. YCWINTENN MOIIHOCTH. CalGBydepsl.
Henunelinbie nckaxeHus. Y CWIMTEIbHBIE MO PAIMOYAaCTOTHOTO IHANa3oHa.
I'eneparopel curnanoB. ['eHepaToppl TrapMOHMYECKUX U MPSMOYTOJIbHBIX CUTHAJIOB.
Muxkpocxemsl TaiiMepoB. [ITIMM-moaynsiTopsl.

AHanoroBble MNEPEKIOYATENIM W MYJIBTHIUIEKCOPHL. [lepeMHOXuUTENM CHUrHAIOB.
MopaynsaTopel ¥ JEMOIYJISATOPHL. YCTPOWCTBa BBIOOPKU-XPAHEHUS aHAJOTOBBIX
curHaiioB. Kommapartopsl.

Amnanoro-nmudposeie  mpeodpazoBaten. [ludpo-anamoroseie mpeoOpazoOBaTEIH.
OnrtpoHHas pa3Bsi3Ka CUTHAJIBHBIX LIETIEH.

MukpocxemMbl — TUMOBBIX  (YHKUHOHAIBHBIX  Y3J0B  3JEKTPOHHOM  TEXHUKH
mpousBojacTBa  Beaymux  ¢upm:  Analog Devices,  Apex Microtechnology,
Linear Technologies, Microchip, Maxim, Texas Instruments u fp.

4.3. TlpakTtuueckue (CEMHUHAPCKHE) 3aHATUS
TeMbl IpaKTHUECKUX 3aHATHI U X TPYAOEMKOCTh IIPUBEACHBI B TAOJHIIE 5.

Ta6Jmua 5-— HpaKTI/I‘IeCKI/Ie 3aHATHUS U UX TPYAOCMKOCTD

N3 Hux No
No | Tewmsl npaktudyeckux | @opmbl mpakTuueckux | TpymoeMKOCTb, |MpaKTUYECKOM |pa3aerna
/a 3aHATUN 3aHATUN (gac) MOJTOTOBKH, | TMCIIHII

(dac) JIUHBI

Y4eOHBIM IUIAaHOM HE MpeaAyCMOTPCHO

| |

Bcero

4.4. JlabopaTopHbI€ 3aHATHS
Tembl 1a00paTOPHBIX 3aHATHH U UX TPYJOEMKOCTb ITPUBEICHBI B TabIUIIE 6.

Tabnuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYJOEMKOCTh




N3 Hux Ne
Ne HaunmenoBanue 1abopaTopHbIX paboT TPyAOCMKOCT®, | MPAKTHHECKOH | pasaera
/i (dac) MOJArOTOBKH, | JHUCIUII
(dac) JIUHBI
Cemectp 6
1 | U3yuenue cpelbl MOJEIUPOBAHUS 1 1
ANIEKTPOHHBIX ycTpoiicTB Microcap.
2 | UccnenoBaHue yCcTpOICTB Ha OCHOBE 4 2
OTIEPAIIMOHHOTO YCHUJIMTEIIS.
3 | UccnenoBanue yCHIIMTENS. MOIITHOCTH C 4 2
TpaHc(hOPMATOPHBIM BBIXOJIOM
4 | VccnenoBanue ctabuian3aTtopa Hanps>KeHUs 4 2
5 | UccnenoBanue n30upaTeIbHOTO YCHITUTEIIS 2 2
HHU3KOM YaCTOTBHI.
6 | MccnemoBanue pemakcarmOHHBIX 2 3
TeHEepPaToOPOB Ha OCHOBE OTIEPAIIMOHHOTO
YCHUITUTEJISL.
Bcero 17

4.5. KypcoBoe mpoeKTUpoBaHKE/ BHITOJTHEHUE KypCOBOU PabOTHI

Y4eOHBIM MJIaHOM HE IIPETYCMOTPEHO

4.6. CamocrosiTenpHas paboTa 0O0yJarommxcs
Buapl camocTosTenbHOM pabOThI M €€ TPYIOEMKOCTh TIPUBEICHBI B TaOIHIIE 7.

Tabnuma 7 — Bugsl caMoCTOSTENBHON PaObOTHI M €€ TPYI0EMKOCTD

. Bcero, | Cemectp 6,
Bun camocrosiTensHON paboThI
qac qac
1 2 3
W3yueHne TeopeTHYECKOro MaTepraa
60 60
mucruruael (TO)
Kypcosoe npoekruposanue (KII, KP)
Pacuerno-rpaduueckue 3ananus (PI'3)
Brimonnenue pedepara (P)
[ToaroToBKa K TEKyIIeMY KOHTPOJIIO 30 30
ycneBaemoctu (TKY)
Jomamnnee 3aganue ([13)
KonTposbubsie paboTsl 3a0uHukoB (KP3)
[ToaroToBka K MPOMEKYTOUHOM
20 20
arrectaruu (ITA)
Beero: | 110 110

5. IlepeueHb yueOHO-METOJMUECKOTO 00eCTIeUeHHS
JUISL CAMOCTOSTENIEHON paboThl 00yHaromuXxcs Mo JUCHUIUIMHE (MOJIYIIIO)
VY4ebHO-MeToinYecKre MaTepHalbl JUIsl caMOCTOSTEIbHON paboThl OOYYarOLIMXCSl yKa3aHbl B
.. 7-11.




6. IlepeueHb MEYATHBIX U AIEKTPOHHBIX YUECOHBIX U3AaHUI

[lepedenp nevaTHBIX U IEKTPOHHBIX YIEOHBIX W3/IaHUI MPUBENICH B Ta0IuUIE 8.
Tabnuna 8— IlepeueHb MeYaTHBIX U JIEKTPOHHBIX Y4EOHBIX U3IaHUH

Komuectso
SK3EMILIIPOB
Ug_ll_ﬂill])p/ec bubmmorpaduyeckas ccpuika i 6?5;(1)4;26@
AJIEKTPOHHBIX
SK3EMILISIPOB)
621.382 DeKTpOHHBIE TPUOOPHI M yCTporcTBa: yuebHnoe nmocooue / C.H.
3-59 3uarnuuos. CI16: Usn-so I'YAII 2006. - 50 c. 117
621.315.5/.61 | Pamuomarepuaibl, paauOKOMIIOHEHTHI M JICKTPOHUKA: Y4eOHOEe
1130 nocobue / K.C. Tlerpos. M. u nup. [Turep, 2003. - 511 c. 49
621.38 BupryanbHas snextpoHuka. KoMiproTepHOoe MoIeIMpOBaHUE
K21 aHanoroBbeIX ycTpoiicTs. / I A. Kapnames. - 2-e uzz., ctep. - M.:
I'opstaas maamst - Texnexowm, 2009. - 260 c. 40
621.38 AmnarnoroBasi 1 TU(POBast AIMEKTPOHUKA (TIOJTHBINA KypC): Y4eOHUK
0-60 s ctyneHToB By30B / F0.®. Onamgunii, O.I1. I'myakuH,
A.N. I'ypos; Pen. O.I1. I'nyakuH. - M.: 'opsiuast ntuHus -
Tenexom, 2005. - 768 c. 37
621.382(I'YAI| UccnenoBanue noaynpoBOHUKOBBIX PUOOPOB: METOAUUECKHE
n88 yKa3aHus K BBIMOJTHEHUIO JabopaTopHbix padot Ne 1, 2 / Cocr.
C.N. Buarounos u ap. - CI16: M3a-Bo 'YAII, 2005. - 12 c. 109
004.4 [IporpamMmma cxeMOTEeXHHUYECKOTO Mo ieupoBanust Micro-Cap 8
A 61 | M.A. Amenuna, C.A. Amenun. - M.: ['opstuast TuHAS -
Tenexom, 2007. - 464 c. 55
004.9 MeTopl MPAaKTHYECKOTO MPOEKTUPOBAHUS CPEACTB KOHTPOJIS
A 92 Ka4yeCcTBa U IMArHOCTUKH: METOAUYECKUE YKa3aHUS K
MPAKTUYECKUM 3aHIATHAM U JIa00paTopHBIM padotam / B.A.
Aranos. CI16: U3n-Bo I'YAII, 2010. - 35 c. 80
621.38 Ocnossl anektponuku / N.I1. XKepeOGiios. - 5-¢ uzn., mepepad. u 100
K59 nort. - JI.: Oueproatomusaar. Jlenunrp. ota-uue, 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.

Ilepeuenn
TEJIEKOMMYHUKAIIMOHHOW CETH

7. TlepeyeHb 2IEKTPOHHBIX 00pPa30BaTENIbHBIX PECYPCOB
UH(GOPMAITMOHHO-TEIEKOMMYHUKAIIMOHHOM ceTn «HTepHEeT»
ANEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcoB uH(GOPMaIMOHHO-
«HTEepHET», HEOOXOMUMBIX Ui OCBOCHHUS JAUCUUIUIMHBI

npuBeieH B Tadnwiie 9.

Tabmuma 9 — IlepedeHb SIEKTPOHHBIX 00pa30BaTENbHBIX PECYpCOB HH(OPMALIMOHHO-
TeHeKOMMYHI/IKaHHOHHOﬁ CCTU ((I/IHTepHeT))

URL agpec HanmeHnoBanue
http ‘/lwindow.edu.ru/resourc | DuekrpoHuka. JlaGopaTopHbIit MPaKTHKYM 1o JIACITUTLTAHE
e/995/75995/files/Lab_El.pdf "DIEeKTpOTeXHNKa W JJEKTpPOHMKA' C  TPUMEHEHHWEM  MaKeTa

cxeMoTexHHUUeckoro Mozenuposanust Micro-Cap. / Coct. P.B. Axmanees,
T.M. Kpemmckas, O.B. Menpanuyk. Ilon pen. T.M. Kpemvckon. VY dumck.
T'oc. ABunan. TexH. yH-T. ¥Ya, 2009. 60 c.

8. IlepeueHb HHPOPMAITMOHHBIX TEXHOJIOTUI




8.1. [lepeyeHb TPOrPaMMHOTO OOECICUCHHS, HCIIOIb3YEMOTO TPHU OCYIIECTBICHUU
00pa3oBaTeNILHOTO MpoIiecca MO AUCIUIUIHHE.
[TepeueHs UCTIOIB3YEMOTO MPOTPAMMHOTO OOecTieueHus npeactaicH B Tadmmuie 10.

Tabnuma 10— [Mepeuens nporpaMMHOTO 0OECTICUCHHS

Ne o/t HaumenoBanue

He npenycmotpeno

8.2. [lepeuenn UH(POPMAIIMOHHO-CTIPABOYHBIX CUCTEM,HCII0Ib3yEMbIX npu
OCYIIECTBICHUN 00pa30BaTEIBLHOTO MIPOIIEcca MO TUCIUIUINHE

[lepeyeHp wHCMONB3yeMbIX HH(POPMALMOHHO-CIIPABOYHBIX CHUCTEM TMPEICTABICH B
tabnuue 11.

Tabnuna 11— [lepeuens HHPOPMAITMOHHO-CIIPABOYHBIX CUCTEM

No 11/11 HaunmenoBauue

He npenycmoTtpeno

9. MarepuanbHO-TeXHHYeCKas 6a3a
CoctaB MarepuagbHO-TEXHUYECKOW 0a3bl, HEOOXOAMMOUN UII  OCYIIECTBIICHHS
00pa30BaTEIILHOTO MpoIiecca Mo TUCITUILINHE, TTPECTaBIIeH B Tabimiel 2.

Tabmuia 12 — CoctaB MaTepuaIbHO-TEXHUIECKOW 0a3bl

Ne HanmeHnoBaHue cocTaBHOM 4acTh Howmep aynuropun
/T MaTepuaIbHO-TEXHUYECKON Oa3bl (Ipu HEOOXOTUMOCTH)
1 | MynbTuMeauitHas JEKIIMOHHAS ayAUTOPHUS 52-19
CrnenunanusupoBaHHas taboparopust: “JlabopaTopus 52-17
TEXHUYECKOM 2JIEKTPOHUKH Kadeapsl 417

10. OueHo4YHBIC CpeACTBA TS MPOBEICHUS TPOMEKYTOUHOM aTTECTAIIMH
10.1. CocTaB OIICHOYHBIX CPEJACTBIJIS TMPOBEACHHS IPOMEKYTOUYHOH aTTeCTaI[uu
00yJaroIuXxcsi o TUCHUTIIMHE TTPUBe/IeH B Tadymie 13.
Tabmuia 13 — CocTaB OIEHOYHBIX CPEACTB JIJIS IPOBEACHHS TPOMEKYTOUHOM aTTeCTaI[u!

Bun npomexxyTouHOI arTecTanuu [lepeueHb OLICHOYHBIX CPEJICTB

DKk3aMeH Crmmcok BOIIPOCOB K 3K3aMCHY

10.2. B kadecTBe KpHUTEpUEB OLIEHKH YpPOBHA CQOPMUPOBAHHOCTU (OCBOCHMS)
KOMIICTCHIIMI O00YyYalolIMMHKCS TPUMEHSETCS S-0ajulbHasi IIKaJia OICHKH C(HOPMUPOBAHHOCTH
KOMIIETEHIIU, KOTopas npuBencHa B Tabnuie 14. B TedueHne cemecTpa MOXKET UCIIOJIb30BaAThCS
100-6annpHas  miKama  MOJIYJIbHO-PEHTHMHTOBOM  CHUCTEMBl ~ YHUBEpPCHTETa,  IMpaBuiia
UCIIOJIb30BaHUSI KOTOPOH, YCTAHOBJICHBI COOTBETCTBYIOIIUM JIOKAIbHBIM HOPMATHBHBIM aKTOM
I'VAIL
Tabnuma 14 —Kputepun onieHk# ypoBHS ¢(HOPMUPOBAHHOCTH KOMITETEHITUI

Or11eHKa KOMITETEHITNN

XapaKTepHUCTUKA C MHUPOBAaHHBIX KOMIIETEHII
5-0amubHad 1mkana P P (bop 1

— oOydaronuiics rIyOOKO M BCECTOPOHHE YCBOMJ IPOTPaMMHBII

MaTcpHuall;
COTIIMYIHO» — YBEPCHHO, JIOTUYHO, ITOCIICAOBATCIBHO U TPAMOTHO €I'0 U3JI1aracrt;
(Ga4YTCHO» — OIIMpasACb Ha 3HAHHUA OCHOBHOM M JONOJHHUTEIBHOM JINTCPATYPHI,

TCCHO NPUBA3BIBACT YCBOCHHBIC HAYYHBIC ITOJIOKCHUSA C HpaKTquCKOﬁ
ACATCIIbHOCTBIO HAITPABJICHUS




Or1eHKa KOMIIETEHITII

5-0aympHas mkana

XapakrepucTuka cpopMHUPOBAHHBIX KOMITETEHIUHA

— yMeJo 000CHOBBIBAET U ApTYMEHTHPYET BBIJIBUTACMBIE M HJIEH;
— JIeJIaeT BBIBOIBI U 000OIIEHHMS;
— cBOOOJIHO BJIAJICET CHCTEMOM CIIeMaTn3uPOBAHHBIX TOHATHH.

«XO0pPOoUIO»
(Ga4YTCHO»

— 00y4JaronIuics TBEPIO YCBOWI MPOTPAMMHBIA MaTepuai, TPaMOTHO U
0 CYIIECTBY H3Jaraer ero, OMNUpasCh Ha 3HAHUS OCHOBHOM
JUTEPATYPHI;

— HE JIOMYCKAEeT CYIIECTBEHHBIX HETOYHOCTEI;

— YBSI3BIBAET YCBOCHHBIC 3HAHUS C MPAKTHUUYECKOW J1€ATEITHbHOCTHIO
HaIlpaBJICHUS,

— apryMEHTUPYET Hay4YHbIC MTOJI0KEHNUS,

— JIeJIaeT BBIBOJIBI M 00OOIICHHUS;

— BIIQJICET CUCTEMOM CTIeIMAIM3UPOBAHHBIX TTOHSITHA.

«YJIOBJIETBOPUTEITEHO
«3a4TEHO»

— oOyyarouuiicss yCBOMWJI TOJBKO OCHOBHOW IPOTpaMMHBIM MaTepual,
[0 CYIIECTBY M3JIaraeT €ro, ONMpasChb Ha 3HAHUSA TOJBKO OCHOBHOU
JUTEPaTypHhl;

— JIONyCKaeT HeCYIIECTBEHHBIE OMMUOKA U HETOYHOCTH,

— ACTBITHIBAET 3aTPYAHEHUS B MPAKTUYECKOM TNPUMEHECHHH 3HAHUU
HaMpaBJICHUS;

— cJ1ab0 apryMeHTHPYET Hay4yHbI€ MOJI0KEHHUS,

— 3aTpyaHseTcs B GOPMYITMPOBAaHUHN BBIBOJIOB M 0000IICHUH;

— YAaCTUYHO BJIAJICET CUCTEMOM CIEIUATN3UPOBAHHBIX MOHITHUH.

«HEYIOBJIETBOPUTEITHHO
«HE 3a4TEHO»

— o0yJaronuiicss He YCBOWJI 3HAYUTEIBHOW YacTH IMPOTPaAMMHOIO
MaTepHana;

— JO0ITyCKaeT CYIICCTBCHHBIC OIINOKH n HECTOYHOCTH npu
paccMoTpeHuH Mpo0IeM B KOHKPETHOM HAaIPaBIICHUH;

— WCTIBITHIBACT TPYTHOCTH B MPAKTHYECKOM PUMEHEHUH 3HAHU;

— HE MOYKET apryMEHTHPOBATh HAYYHBIE ITOJIOKEHHS,

— He (HopMYIHPYET BBIBOJIOB M 000OIIEHUT.

10.3. TumoBbie KOHTPOJIBbHBIE 3aJJaHUS UM UHBIC MaTCPUAIbI.
Bomnpocsr (3amaun) asis sKk3ameHa mpeIcTaBlieHbl B Tadnuie 15.

Tabmuma 15 — Borpocs! (3amaun) s SK3aMeHa

Ne Kon
[lepeuens BompocoB (3a1a4) AJis1 SK3aMeHa

n/a WHJIUKATOpa

1. ®dusndecKkrue OCHOBBI PAOOTHI AJICKTPOHHBIX 3JIEMEHTOB OIIK-1.3.1

2. DIJIEKTPOHHO-ABIPOYHBIN TIEPEXO/T OIIK-1.3.1

3. [TonynpoBOAHUKOBBIE U0 IbI: TEMIIEPATYPHBIE CBOMCTBA, EMKOCTb, OIIK-1.3.1
Kiaccuukanys

4, [MpuHun GyHKIMOHUPOBAHUS OUIIOJIIPHOTO TPAH3UCTOPA OIIK-1.3.1

5. Cratuueckue xapakrepuctuku bIIT mpu BkitoueHUH ¢ 00IUM OIIK-1.3.1
SMUTTEPOM

6. [ToseBble TpaH3UCTOPHI C N KAHAJIOM: IIPUHLIUIT JEHCTBUA, OIIK-1.3.1
XapaKTePUCTUKHU

7. MOII-TpaH3uCTOPBI CO BCTPOCHHBIM KaHAJIOM OIIK-1.3.1

8. MOII-TpaH3ucTOPBI C UHAYLUPOBAHHBIM KaHAJIOM OIIK-1.3.1

9. CrpyKTypa 21eKTpOHHOTO ycuiauTens. BxonHoe 1 BBIXOJHOE OIIK-1.3.1
CONPOTHBJICHUS

10. | OcHOBHBIE MapaMeTPbl U XapaKTEePUCTUKH YCUIUTENeH OIIK-1.3.1

11. | PexxuMbl pabOThl aKTUBHBIX 3JIEMEHTOB B YCHITUTEIAX OIIK-1.3.1

12. | CBoiicTBa OUIIOJIIPHOTO TPAH3UCTOPA MPH BKIIOYEHUH € OOLIUM OIIK-1.3.1
SMUTTEPOM

13. | CBoiicTBa GUITOJIIPHOTO TPAH3UCTOPA MPHU BKIIOUECHUH € OOIIUM OIIK-1.3.1




KOJIJICKTOPpOM

14. | Knaccudukanus 31eKTPOHHBIX YCHIUTENCH OIIK-1.3.1
15. | TunoBas cxema yCHUJIMTENS C EMKOCTHBIMU CBSI3SIMU OIIK-1.V.1
16. [Tosioca yacToT Kackaga yCUIUTENS C EMKOCTHOM CBSI3BIO OIIK-1.3.1
17. | YacroTHas nepeaarouHasi pyHKIHS KacKaga YCHIUTEIs C EMKOCTHOM OIIK-1.3.1
CBSI3BIO
18. | Bujbl 0OpaTHBIX CBSI3€H B YCHIIMTEISX OIIK-1.3.1
19. | IlpuHIMIBI TOCTPOCHUS YCUIIUTEICH MOCTOSIHHOTO TOKA OIIK-1.3.1
20. | [lepemaya uMmysabca KaCKaJOM YCHIIMTENS C EMKOCTHON CBSI3bIO OIIK-1.3.1
21. | IlepexoaHast XapaKTepPUCTUKA KAaCKa/la YCUIIUTENS C EMKOCTHON CBSI3BIO OIIK-1.3.1
22. | MHBepTUpYIOMUI 1 HEUHBEPTHPYIOUINH CyMMaTOPBI OIIK-1.V.1
23. | MHBepTUpyIOMUH U HEMHBEPTUPYIOMIHA MacmTabupyromme OV, cxema OIlK-1.V.1
CpaBHEHUS
24. | OnepanrioHHBIE YCHIIUTEINHN, HX XapaKTePUCTHKH OIIK-1.3.1
25. | AHanOTOBBII HHTETPATOP, AaHATIOTOBLIN AuddepeHnnaTop OIIK-1.3.1
26. | Cxema u IpUHIMI PadOTHI aBTOKOJIE0ATEIHLHOTO MYJIbTUBHOpATOpa Ha OIlK-1.V.1
JIMCKPETHBIX DIIEMEHTAX
27. | Cxema u IPUHIIMI pabOTHI aBTOKOJIE0ATEIHLHOTO MYJIbTHBHOpATOpa Ha OIlK-1.V.1
oy
28. | [IpuHIUTI MOCTPOEHUS TPAH3UCTOPHOTO KITFOUYa OIIK-1.3.1
29. | CxeMa u IpUHIIAI paOdOTHI XKIyIIeTo MyabTHBHOpaTopa Ha OY OIIK-1.3.1
30. | IlocTpoenue orudecKkux meMeHToB Ha BITT OIlK-1.¥.1
31. | KirroueBbie cXeMbI UMITYJTbCHO-TIH(PPOBOI TEXHUKH OIlK-1.V.1
32. | duoanble KItOUN (JJOTUIESCKUE) OIIK-1.3.1
33. | TpaH3HUCTOPHBIC KITFOYH OIlK-1.Y.1
34. | MomHOoCTbh, paccenBaeMasi Ha TPaH3UCTOpE, pabOTAIOIIEM B KIIFOUEBOM OIIK-1.3.1
peKuMe
35. | BiusiHue Harpy3ku Ha paboOTy TPaH3UCTOPHOTO KITOUa OIIK-1.3.1
36. | DKBHBaJEHTHAs CXeMa TPAH3UCTOPA B KIIFOUEBOM PEKUME OIlK-1.Y.1
37. BricTponielicTBrE TPaH3UCTOPHBIX HACHIIICHHBIX KIIFOUEH, OCHOBHbBIE OIIK-1.3.1
9Tanbl paboThl TPAH3UCTOPHOIO KIIKOYa
38. | KomOounuposannsie JID. JInoaHo-Tpan3uctopusiii anement 1 — HE OIIK-1.3.1
39. | Xapakrepuctuku KMOII — noruku OIIK-1.3.1
40. Peanuszanug nornyeckoro aiemenra UJIN-HE OIIK-1.V.1
41. Moaudukamnum JJOTHIECKHX IEMEHTOB OIIK-1.3.1
42. | Cxema u npuHIHN PabOTHl CTATUYECKOTO TPAH3UCTOPHOTO TPUTTEPa OIlK-1.V.1
43. | Cxemsl 3amycka TPUTTEPOB OIlK-1.V.1
44. | Tpurrep na OY OIIK-1.3.1
45. | Tpurrepsl Ha JIOTUYECKUX IEMEHTAX OIIK-1.3.1
46. | Knaccuduxanus Tpurrepon OIIK-1.3.1
47. | CuHTe3 TPUITEPOB HA JIOTUYECKUX JIEMEHTaxX OIIK-1.B.1
48. | [IpakTuyeckue cxeMbl aBTOKOJIe0aTEILHOIO MYJIbTUBHOpaTOpa Ha OIIK-1.B.1
JIOTUYECKUX AJIEMEHTaxX
49. | ABToKoJe0aTeNbHbIN MYJIBTUBUOPATOP C KOJUIEKTOPHO-0a30BBIMU OIIK-1.B.1
CBSI3MU
50. | OnHOBUOpATOP HA JIOTHUECKUX DIIEMEHTaX OIIK-1.¥.1
51. | Cxema u npuHIMI pabOTHI KIYIIETO MyJIbTUBHOpaTOpa Ha OIIK-1.¥.1

OINICPAIMOHHOM YCHUIIUTCIIC




52. | ®opmupoBaTeNy KOPOTKHX UMITYJIbCOB Ha JIOTHYECKUX AIIEMEHTAX OIIK-1.V.1

53. OCHOBHBIC PUHIIMAIIBI TOCTPOCHHMS TeHEPaTOPOB JIMHEHHO-n3MeHstomerocs | OINK-1.V.1
HANPSDKEHUS.

54. | Ilpunnumnst padotsr AL OIIK-1.3.1

55. | Ilpunnumnst padotsr LTAIT OIIK-1.3.1

Bormpockr (3amaun) mis 3aueta / nudd. 3auera npencrasicHsl B Tadbmuie 16.
Tabnuma 16 — Bonpocs! (3agaun) ans 3adera / qudd. 3auera

Kon

Ne o/t Ilepeuens Bompocos (3agau) mig 3auera / qudd. 3auera
p P (sapa) 1 D HHIUKATOPa

Y4eOHBIM IJIAHOM HE IPETYCMOTPEHO

[lepeuenr TEM i1 KypCOBOTO MPOEKTUPOBAHUS/BBIOJHEHUS KypCOBOM pabOThI
MpeACTaBJICHBI B Ta0mwuie 17.
Tabnuma 17 — Ilepeyerb TeM Ui KypcOBOTO TPOEKTUPOBAHNUS/BBIIIOJIHEHUS! KYPCOBOM pabOThI

Ne /i [IpumepHbIil nepedeHpb TeM AJ1s KypCOBOTO MPOEKTUPOBAHUS/BBITIOTHEHHS
j KypcoBOH pabOThI

Y4eOHBIM MJIAHOM HE IPETYCMOTPEHO

Bompocsl mns  nmpoBeneHUS NPOMEKYTOYHOM aTTECTAllMM B BHAEC TECTUPOBAHMS
npeJicTaBjIcHBI B Tabmuie 18.

Tabmuna 18 — [IpumepHbIii TepeueHb BOITPOCOB ISl TECTOB

Kon

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

[lepeyeHr TeM KOHTPOJBHBIX PAaOOT MO JUCIUIUIMHE OOy4YalOIMMXCS 3a0YHOM (OpPMBI
00y4eHwus1, IpeIcTaBIeHbl B Ta0mie 19.

Tabmuma 19 — [lepeyerb KOHTPOIBHBIX PabOT

No /i [lepedyeHb KOHTPOJIBHBIX PAOOT

He npenxycMotpeno

10.4. Meroauueckue  MarepHaibl,  ONpEACISAIONINEe  MPOUEAYpbl  OLICHUBAHUS
UHJUKATOPOB, XapaKTepU3YIOLIUX JTarbl (OPMHUPOBAHUS KOMIIETEHIIMH, coAepxkarcs B
JIOKaNbHBIX HOPMATUBHBIX akTax [ YAIL pernamMeHTHpPYIOIIUX TOPAIOK U HPOLEAYPY
MIPOBEJICHUS] TEKYILIEr0 KOHTPOJISI YCIIEBAEMOCTH M MPOMEKYTOYHON aTTecTalluu OO0y4YaronXcs
I'VAIL

11. Meroauueckue ykazaHus Ui 00y4JaromuXxcs 0 OCBOCHHUIO TUCIUITIIHHBI

11.1. Meroauueckue yka3aHus JUId OOYYalOLIUXCS 10 OCBOCHUIO JIEKIMOHHOI'O
MaTepuana.

OcHOBHOE Ha3HA4YEHHE JIEKIIMOHHOTO MaTrepuaja — JIOTUYECKH CTPOWHOE, CUCTEMHOE,
riyooKoe M SCHOE H3JIOKEHHE yueOHOro marepuana. HasHaueHune cCOBpEeMEHHOH JieKuuu B
paMKax TUCHMIUIMHBI HE B TOM, YTOOBI MOJIyYUTHh BCIO MH(POPMALMIO 1O T€ME, a B OCBOCHUU
(GyHIaMEHTAJIBHBIX NpPOOJeM AUCHUIUIMHBI, METOJOB HAYYHOTO TIO3HaHUs, HOBEHIINX
JOCTH)KEHUHM HaydyHO MbIciu. B yueOHOM mporecce JeKIHs BBIMOIHIET METOJI0JOTHUYECKYIO,
OpraHu3allMOHHYI0 M MH(pOpMaLMOHHYI0 (QyHKIMH. JIeKIUs pacKkpbIBaeT NOHATUIHBIN anmapat
KOHKpETHOW oO0nacTu 3HaHus, €€ MpoOJieMbl, JaeT LeIbHOE MNpEeACTaBICHUE O AUCLUIUIMHE,
IIOKAa3bIBAET B3aUMOCBS3b C APYTUMU AUCHUILIMHAMM.

[InanupyemMble pe3yabTaThl IPU OCBOCHUH 00yUYarOIMMHUCS JIEKIIMOHHOTO MaTepuaa;




— TOJy4eHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aMMOCBSA3aHHbIX 3HAHUH, YPOBEHb
KOTOPBIX ONPEAEISIETCS LENEBOM YCTAHOBKOM K Ka)K10 KOHKPETHOM TEME;

— TOJy4EHME OIIbITa TBOPUYECKOM pabOThl COBMECTHO C IIPENOAABATEIIEM;

— pa3BuTHE TOPOPECCHOHATBHO-ICIOBBIX  KauyecTB, JIOOBH K TpEeAMETy U
CaMOCTOSITEJIBHOTO TBOPUYECKOI'O MBIIIIJIEHHUSL.

— TOSBJICHUE HEOOXOAMMOTO HHTEpeca, HE0OX0IMMOTO JJIsi CAMOCTOSITENILHON pabOTHI;

— TOJy4eHHE 3HAaHUH O COBPEMEHHOM YPOBHE pa3BUTHSI HAyKM M TEXHUKU U O
IIPOrHO3€ UX Pa3BUTH Ha OJirKailliue rofpl;

— Hay4yuThCid METOJIMYECKH oOpabaTbiBaTh MaTepuasl (BBIACIATH TIABHBIE MBICITH H
MOJIOKEHUSI, MPUXOAUTh K KOHKPETHBIM BbIBOJAM, IMOBTOPSATh HUX B  Pa3IMYHBIX
(bopmynHpoBKax);

— TOJy4eHHe TOYHOTO NOHMMaHHUS BCEX HEOOXOIMMBIX TEPMUHOB U TIOHATHH.

JIeKIMOHHBI MaTepHuall MOXET COINPOBOXKIATBCSA  JIEMOHCTpAalMed CIaioB U
WCIOJIb30BAHMEM Ppa3/laTOYHOrO0 Marepuaja MpU TPOBEIECHUU KOPOTKUX JUCKYCcCUM 00
OCOOEHHOCTSX MPUMEHEHUSI OTAETbHBIX TEMATHK 10 TUCHUIUIMHE.

CrpykTypa npeiocTaBieHUs JEKIIMOHHOTO MaTepuaa:

— Amnanus npo6iiemHol cutyanun. [locranoBka 3aady;

— PaccMmoTtpeHnne penennii NoCTaBIeHHbIX 3a1a4;

— BBIBOJBI U pEKOMEHIAINH 110 UCTIOJIB30BAHUIO PACCMOTPEHHBIX METO/IOB;

— OrTBeTsl Ha BONPOCHI AyAUTOPHH.

11.2. Meroanueckue yKa3aHus Uil 00yJaroIuXcs M0 yJacTHIO0 B CEMHHAPAX.
He npexgycmotpeno.

11.3. Meroaudeckue ykazaHUs I OOYYArONIUXCS IO IMPOXOXKICHUIO TMPAKTUUECKHUX
3aHATHI.
He npexycMmoTtpeHo.

11.4. Meroaudeckue ykKazaHuWs JUisi OOYyYaroIIMXCS TO BBITIOJHEHHUIO J1a00paTOPHBIX
pabor.

B xonme BeimonHeHus 1abOpaTOpHBIX pPAOOT OOydHaOIIUKCA MAOJDKEH YriayOuTh H
3aKpeNUTh 3HaHUA, MPAKTUYECKUE HABBIKH, OBIAJIETh COBPEMEHHON METOJMKOW M TEXHUKOU
SKCIEPUMEHTa B COOTBETCTBHM C KBIU(PUKAIIMOHHON XapaKTePUCTHKON 0O0ydaromerocs.
Brinonnenue nabopaTopHbX pabOT COCTOMT U3 3KCIEPUMEHTAIbHO-TIPAKTHYECKON, pacuyeTHO-
AQHAJIMTUYECKON YacTel U KOHTPOJIbHBIX MEPONPHUITHIA.

Boinonnenue n1abopatopHbIX paboT 0O0ydaromUMCs SIBISETCS HEOTHEMIIEMOM YacThiO
W3YYEeHUS JUCIHUIUIMHBI, OMpelneisieMoil y4eOHBIM IUIAaHOM, M OTHOCHTCA K CPEACTBAM,
ofecreynBaroINM PEIICHHE CISAYIONUX OCHOBHBIX 3a/1a4 00y4aronierocs:

— mnpuoOpeTeHHe HaBBHIKOB HCCIEAOBAHUSA IMPOLIECCOB, SIBICHUH U OOBEKTOB,
M3y4aeMbIX B paMKax JaHHOW TUCIUILINHBL,

— 3aKperuieHue, Pa3BUTHE M JIeTAlIM3alMs TEOPETUUYECKHX 3HAHWM, MOJyYECHHBIX Ha
TEKIHUSX;

— TONy4eHHe HOBOM MH(OpMAIINK M0 U3y9aeMOW AUCIUILIIHHE;

— TmnpuoOpeTeHHe  HaBBIKOB  CAMOCTOSTENbHOW  paboThl ¢ J1ab0opaTOpHBIM
obopynoBaHuEeM U IPUOOPAMH.

3ajaHue ¥ TpeCoBaHUs K IPOBEICHUIO JJaO0PATOPHBIX paboT
3anaHue U TpeOOBaHMs K MPOBEACHUIO JIAOOPATOPHBIX PAOOT MPUBOAATCS Ul KaKIOU
paboThI B METOIMUECKUX YKA3aHUAX.




CrpykTypa u dhopma oTdeTa 0 1a60paTopHO padoTe

. TUTYNIBHBIN TUCT

. Henp 1 3anaunt pabOTHL.

. TeopeTndeckue CBEIEHUS O METO/IaX PEUICHHUS IOCTABICHHBIX 3a/1a4.
. Cxema J1abopaTOpHOM yCTaHOBKH

. Pe3ynbprarel u3MepeHnii U pacuyeToB.

. 'paduueckue 3aBHCUMOCTH.

. BbIBO1BI.

~NOoO ok wN

Tpeb6oBanus kK 0hopMIICHHIO 0TYETA 0 1ab0PaTOPHOH paboTe

OTtuer mpenocTaBisieTcs WHAMBHIYAIBHO CTYIEHTOM, B TiedaTHOH ¢opme. JomkeH
COOTBETCTBOBATh NPUHATOW CTpyKType u (opme. Tabmuubl W TpaduKu JOJDKHBI HMETh
Ha3BaHMs. BwiBogel 1o pabote M0JKHBI OBITH choOpMynupoBaHbl B (opMe OTBETOB Ha
[IOCTaBJIEHHbIE B paloTe 3aaau, o00sA3aTeIbHO CO CChUIKAMH Ha TOJY4YEHHbIE DPacueTHbBIE
3Ha4YeHUs U rpaduyeckre 3aBUCUMOCTH.

Odopmnenne otuera HEOOXOOUMO NPOU3BOAUTH B cOOTBETCTBUM C IlpaBmiiamu
odopmieHus TeKCTOBBIX JokKymeHTOB o ['OCT 7.32 — 2017 (https://guap.ru/standart/doc).

MeToanveckue yKa3aHus A7t IPOXOXKIEHHs JTab0paTOPHOTO MPAKTUKYMa:
1) [621.382(T'YAIT) W88] UccnenoBanue MOJIYNPOBOJIHUKOBBIX MPUOOPOB: METOHMUYCCKUE

yKa3aHHus K BbINOJHEHUIO0 Jaboparopubix padboT Ne 1, 2 / Coct. C.H1. 3uataunos u ap. - CII16:
Wzn-so ['YAIL 2005. - 12 c.

2) DnexktpoHuka. JlabopaTopHbIi MPAKTHKYM 10  JUCIHHUIUIMHE "DJIEKTPOTEXHHUKA U
AIIEKTPOHUKA" C TPHUMEHEHHEM IIaKeTa CXEMOTEXHHUYECKOTO MojaeiupoBanusi Micro-Cap.
[ Coct. P.B. AxmaneeB, T.M. Kpeimckast, O.B. Mensuuuyk. ITox pex. T.M. Kpbimckoid.
Youmck. Toc. Amar.  Texn. yu-T. VYda, 2009. 60 c. /I URL:
http://window.edu.ru/resource/995/75995/files/Lab_El.pdf

11.5. Meroaudeckue yKazaHUsl I OOYYAOIIHUXCA MO MPOXOXKACHHIO KypPCOBOTO
MIPOEKTUPOBAHUS/BBITIOTHEHHST KYPCOBOM pPaOOTHI.
He npexycMoTpeHo.

11.6. MeTtoauyeckue yka3aHus JUId 00y4arOIIUXCs 10 MPOXOKICHUIO CaMOCTOSATEIbHOM
paboThl

B Xoze BBINOJIHEHHS CaMOCTOSTENBHON PabOTHI, 0OYYAIOIINIACS BBINOJIHIET PadoOTy IO
3aaHUI0 M IPU METOJIUYECKOM PYKOBOJCTBE IIPEIojaBareis, HO 0e3 ero HemoCpeICTBEHHOTO
y4acTHsl.

Jns oOywaromuxcst mo 3a04HOi (hopme oOydeHus, caMOCTOsTeNbHas paboTa MOXKET
BKJIFOUaTh B €051 KOHTPOJIBbHYIO PaboOTYy.

B mpormecce BBIMOTHEHUS CaMOCTOSATENBHOM paboThl, y oOydaromerocs GpopMupyercs
nenecooopa3Hoe MIIaHUPOBAHUE PabOUEro BPEeMEHH, KOTOPOE MO3BOJISIET UM pa3BUBATh YMEHHUS
Y HaBBIKM B YCBOGHHHM M CHUCTEMATH3allMHd NPUOOpPETAeMbIX 3HAHHWW, 00ECIICUMBAET BBICOKUN
YPOBEHb YCIIEBAEMOCTH B TMEPUOJ OOYYEHHs, IIOMOTAeT IOJYYUTh HABBIKA MOBBIIICHUS
po(eCcCHOHATBLHOTO YPOBHSI.

MeromuueckUMU ~ MaTepuallaMi, — HANpaBISIOMIMMH  CaMOCTOSITENIBHYIO  PadoTy
00y4arOMUX CSASBISIFOTCS:

— y4eOHO-METOIMYECKHI MaTepuall 10 JUCHUILTHHE;

— METOAMYECKHE yKa3aHUs TI0 BBITIOJHEHHIO KOHTPOJBHBIX paboT (U1t oOydarommxcs
10 3a04HOM (hopme 0OyueHUs ).


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

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

Texkymuil KOHTPOJIb YCIEBAEMOCTH IIPEAyCMaTpPUBAET KOHTPOJb KadeCTBA 3HAHUU
o0yyJaromuxcs, OCyIIECTBISIEMOr0 B TEUEHUE CEMECTpa C ILIEJbI0 OIEHMBAHUS XOJla OCBOCHUS
JUCLMIUINHBIL.

Texkymuil KOHTPOJb YCIIEBAEMOCTH IIPOBOJUTCS B COOTBETCTBMM CO CTaHAAPTOM
opranmzaruu ['YAII cucrembl MmeHemkMenTa kadectBa 3.76 «llojoxeHue o TeKyIeM KOHTPOJIe
yCIIEBAEMOCTH M MIPOMEXKYTOUHOM aTTecTallMM CTYAEHTOB U acnupanToB I'YAII, oOydaromuxcs
0 00pa3oBaTeIbHBIM IPOTPaMMaM BBICIIIEr0 0Opa30BaHUs» HA OCHOBaHWH npukaza ['YAIL

Texkymuil KOHTPOJb YCIEBAEMOCTH OCYIIECTBISECTCA C YYETOM CBOEBPEMEHHOCTH,
MOJTHOTHI M KaueCTBA BBIMIOJHEHHS JTAOOPATOPHBIX paboT, COOTBETCTBHS O(OPMIICHUSI OTYETOB
HOpMaTuBHbIM TpeboBanusM ['YAII, npaBuabHOCTH OTBETOB Ha KOHTPOJIbHBIE BOIIPOCHI, a
TaK)K€ aKTUBHOCTH Ha JIEKIIMOHHBIX U MPAKTUUYECKUX 3aHATHUSX.

Pesynprarbl TEKylmIero KOHTPOJSA YCIIEBAEMOCTH YYUTBIBAKOTCS IIpU IPOBEACHUHU
MIPOMEKYTOYHOM aTTECTalMy HapsiAy C OTBETAMHM HAa JK3aMEHALIMOHHBIE BOIPOCHI, NMOCKOJBKY
oTpaxaroT c(HOPMHUPOBAHHOCTh MEPEUUCICHHBIX B Tabmuie | KOMIIETEHIMI C TOYKH 3pEHHS
MPUOOPETEHHBIX YMEHUN U HABBIKOB.

Jlj1g mostydeHust aTTeCTalluy 10 TEKYIEMY KOHTPOJIIO CTYJEHTY HEOOX0UMO:

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

2. BBITIOJTHUTH U 3alTUTUTH OTYETHI HE MeHee 25% MpaKkTUUECKNUX 3aJaHuH,

3. moceTuth He MeHee 75% OT oOI1Iero KoJIMYecTBa MPeAYCMOTPEHHBIX y4EOHBIM IIAaHOM
3aHSTHM, a TaK)Ke aKTHBHOE Y4acTHE HAa MPAKTUYECKUX U JIEKIIMOHHBIX 3aHATUIX

11.8. Meroauueckue ykazaHUs JUIsl OOYy4YaIOIMIMUXCS MO MPOXOXKICHUIO MPOMEKYTOUHOU
aTTeCTallMH.

[IpomexxyTounast  aTTecTamusi  OOyYalOUIUXCS  MPEAyCMAaTPUBAEeT  OICHUBAHUWE
MPOMEKYTOYHBIX M OKOHYATEJIBHBIX PE3yJAbTaTOB 00ydeHMs 1o aucuuruimHe. OHa BKIIIOYACT B
ce0s:

— »9K3aMeH — ¢opMa OIIEHKM 3HAHWM, TOJYyYEHHBIX OOy4JalomMMCs B IpoIecce
M3Y4YEHUS BCEH AMCIMIUIMHBI MJIM €€ YacCTH, HAaBBIKOB CaMOCTOSITEILHOW pabOTHI, CIIOCOOHOCTH
MPUMEHATh MX IS PEIICHHWS TMPaKTUYECKHX 3ajad. JK3aMeH, KaK IMPaBHJIO, MPOBOJUTCS B
Mepuoj SK3aMEHAIIMOHHOM CECCHMM M 3aBEpPINAeTCs aTTECTAIMOHHOW OIEHKOW «OTIUYHOY,
«XOPOIIOY, «YIOBICTBOPUTEILHOY, «HEYIOBIECTBOPUTEILHO.

B ciyyae HeBBITIOJIHEHHWS W/WIM HEyclnemHoW caaun 25% ot oOIiero KoJu4yecTBa
1a00paTOPHBIX paboOT, MO KOTOPHIM MPEIyCMOTPEHBI 3alllUTa W BBITOJHCHUE OTYETa, a TAKKe
OTCYTCTBHSI TI0 HCYBOKHTEIbHBIM NIpHUYMHaM Ha Oosiee dyem 40% JIGKITMOHHBIX 3aHATHIX
oOyuarouuiics, Ipyu YCHEeIHOM MPOXO0KICHUH MPOMEKYTOYHON aTTecTaluu B (hopMe dK3aMeHa,
HE MOXET MOJyYUTh aTTECTAllMOHHYIO OIIEHKY BhIIIE "XOpomo".

Jljis  ycreurHoro MpPOXOXKIEHUS MPOMEXKYTOYHOW aTTectanud B (opMe SK3aMeHa
oOyuarouuiicss JO0HKeH MPOJIEMOHCTPUPOBATh COOTBETCTBUE KPHUTEPHUSM OIICHKH YPOBHS
c(hOpMHUPOBAHHOCTH KOMITETCHIIMM (Tabnuia 14), a TakKe BBINOJHUTH, BBUIOXKUTH OTYETHI B
JUYHBIN KaOMHET U YCHEIIHO 3alIUTUTh He MeHee 75% mabopaTtopHbIX padoT.

BricTaBienue OneHKH 3a 9K3aMEH MPOU3BOJUTCS HA OCHOBE CYMMAapHOIO KOJHMYECTBa
HaOpaHHBIX PEUTUHTOBBIX OAJIOB. PEHTHHrOBBIE Oalljibl HAYUCHSIOTCS B TEUEHHE CEeMecTpa 3a
BBITIOJIHEHUE MTPAKTHUECKUX U JaOOPaTOPHBIX padoT, a TaKKe 32 OTBETHI HA BOMPOCKHI OMIIEeTa Ha
DK3aMEHe.

CornacHo mnany, oOyyatomuiicss fomkeH HaOpath 100 peTHHrOBBIX OaIoOB: 32 BpeMs
yuebOHOro cemectpa oOydaronuiicss qoixkeH HaOpath 60 peUTHUHrOBBIX OAJIOB, U HA YK3aMEHE
MOXKET OBbITh HAYMCICHO MakcuMyM 40 peHTHHrOBBIX 0aioB. bamibl MOTYT OBITH CHIKEHBI 32
HapyIIeHHE CPOKOB BBHIMOJTHEHHS] NPAKTHUUECKUX U JAa0OpaTopHBIX pabOT (WM CPOKOB
MIpe/ICTaBJICHHs PE3yIbTATOB B TUYHOM KaOuHeTe cTyleHTa Ha caiite ['YAII Ge3 yBaxkuTenbHOU



NPUYMHBI), 32 HEJOCTATOYHO KAaYeCTBEHHOE BBINOJHEHHE COACP)KATEIBHOM YacTH padoT u
HapylmeHust npu 0(hOPMICHHN OTYETOB MO paboTaM, a Ha SK3aMEHE — 3a OIIMOKH B OTBETE, 3a
HE/IOCTaTOYHO TOJHBIM OTBET HA BOMPOCHI OMJIETA. 32 HETIOJIHBIE MM HEKOPPEKTHBIE OTBETHI HA
JOTIOJTHUTEIBHBIE BOIIPOCHI MPETOAABATEIS.

HtoroBass oleHKa BBICTABISETCS MO CyMMe HAOpaHHBIX PEHTHHTOBBIX OaJIOB IO
CIEAYIOUIEH [IKaJIe COOTBETCTBUS:

- ot 0 10 54 6ayoB — “HEYIOBJIETBOPHUTEIHHO ;

- ot 55 1o 69 6amIoB — “yHOBIETBOPUTEIHHO;

- ot 70 no 84 GamnoB — “xopomio”;

- 85 GamioB u Oosee — “OTIMYHO”.

[IpoMeXyTOUHBI  KOHTPOJIb  YCHEBAaEMOCTH MPOBOJUTCS B  COOTBETCTBHH  CO
crannaproM opranuzauuu ['YAIIl cuctremsl meHemxmeHTa kaudectBa 3.76 «IlonoxxeHue o
TEKYyIIEM KOHTPOJIE YCIEBAEMOCTH M IPOMEXKYTOYHOW aTTECTAIlMH CTYJICHTOB M acIUPaHTOB
I'VAIIL, oOywatrommxcsi 1o o00pa3oBaTeIbHBIM IporpaMmaM BBICIIErO O00pa30BaHUA» Ha
ocHoBanuu npukaza ['YAIl u «O MOaynbHO-PEUTUHIOBON CHUCTEME OLEHKU KayecTBa y4eOHOU
paboTsel 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




