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AHHOTaAUA

HucuuruinHa «OJIEKTPOHUKA» BXOJUT B 00pa30BaTENbHYIO MPOTPaMMy BBICIIETO
oOpa3oBanusi 1o HampaBieHuo noarotoBku/ crneuuanbHoctd 09.03.01 «Mudopmatnka u
BBIUMCIIUTENIbHAS TEXHHKA» HANPaBICHHOCTH «BBIUUCIUTENbHBIE MAaIIMHBL, KOMIUICKCHI,
CHCTeMBI U ceTn». JucrummuHa peanusyercs kapenpoit «Ned 1.

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
MCCIIEIOBAHUS B MTPO(ECCHOHATBHON JAEATEIIEHOCTI

OIIK-7 «CnocobeH y4acTBOBAaTh B HACTpPOHKE W HalagKe MPOrPaMMHO-alapaTHBIX
KOMILIEKCOBY

OIIK-9 «CnocobeH ocBaMBaTh METOAMKH HCIOJIb30BAaHUS MPOrPaMMHBIX CPEICTB IS
pereH sl MPaKTHYECKHUX 3a/1aW»

Conepxanue JUCHUIUIMHBI OXBATBHIBAET KPYr BOIPOCOB, CBSI3aHHBIX C OCHOBAMH
MOCTPOEHHSI DJIEKTPOHHBIX YCTPOWMCTB. 3ajaudl MUCIHMILIMHBI 3aKITIOYAIOTCS B PACCMOTPEHHUH
BOIIPOCOB aHaM3a, CHHTE3a M pacdyeTa TUIOBBIX JJIEKTPOHHBIX CXEM C aKIEHTHPOBAHHEM
BHUMAaHHS Ha IMOKA3aTeNsAX KauyecTBa UX ()yHKIIMOHUPOBAHUSI.

[IperoraBanne MUCHMILIMHBI TIPEAyCMaTPUBAET cClieAyromue (OpMBI  OpraHH3aluu
y4eOHOTO TpOIecca: JeKyuu, 1a00pamopHvle pabomsl, camocmosmenvas paboma cmyoenma,
KOHCYTbMAayuu.

[IporpaMmoii TUCHMITIMHBI TMPEIXYCMOTPEHBI CIEAYIONINEe BHIBI KOHTPOJS: TEKYIIHHA
KOHTPOJIb YCIIEBAEMOCTH, IIPOMEKYTOUHAsI aTTecTalus B popme 3K3aMeHa.

OO0mas Tpya0eMKOCTh OCBOCHUS JIUCIUILIMHBI COCTaBIsAeT S5 3adeTHBIX emuHuI], 180
9acoB.

S3bIK 00yUYeHUS 110 AUCITUTUTMHE KPYCCKUNY.



1. TlepeueHb MIaHUPYEMBIX PE3yAbTATOB 0OYUEHUS IO IUCLIUILIUHE
1.1. [enu npenoaaBaHust JUCHUIUIHHBI

Lenpto mpenogaBaHusi AUCIHUILIAHBI SBJISETCS OOBSCHEHHWE M HA OCHOBE IOJIyYEHHBIX
3HaHUH OCO3HAHHOTO TOHMMAHUS CTYACHTaMH (HU3UYECKUX IPHHLHUIIOB pPabOTHl, METOJ0B
M3TOTOBJICHUS ¥ BOBMOKHOCTEH MPUMEHEHUS AIIEKTPOHHBIX YCTPOHCTB Ha TOIYIIPOBOIHUKOBBIX
npubopax, BONPOCOB WX  (PYHKIHMOHUpOBaHHSA, (OpPMUpOBAHHE  MPEIACTABICHHHA O
MaTeMaTHYECKUX METO/IaX aHaJIM3a M MIPOSKTHPOBAHUS CIIOKHBIX AIEKTPOHHBIX YCTPOUCTB.

3a1aun JUCHUILIMHBI 3aKJIIOYAIOTCS B PACCMOTPEHMH BOIPOCOB aHAlN3a, CHUHTE3a H
pacuera TUIIOBBIX JEKTPOHHBIX CXEM C aKIEHTHPOBAaHHEM BHHMAaHHS Ha MOKA3aTesIX KauecTBa
U HAJCKHOCTH WX (DYHKIMOHUpPOBAHHS. 3aJadaMy OpPraHM3alUU CaAMOCTOSATENBHO pPabOTHI
CTYICHTOB TMPH H3YYEHUH JUCHHUIUIMHBI «JJEKTPOHHUKA»  SBISIOTCS  (OPMHpPOBAHUE
MIOJIOKUTEITFHON MOTHBAIIMHM K CAMOOOPa30BaHHUIO W MPHOOPETEHUIO NMPAKTUIECKUX HABBIKOB H
YMEHHUH TI0 HAIPaBJICHUIO TIOJrOTOBKH.

1.2. JlucuuruimHa BXOJTUT B COCTaB 00s3aTeNbHOM 4acTH 00pa30BaTeIbHON MPOTPaMMBI
BhIcIIero oopazosanus (janee — OIT BO).

1.3. TlepedeHb MIaHUPYEMBIX PE3YIHTATOB OOYUECHUS MO AUCIUILTHHE, COOTHECEHHBIX C
IJIaHUpYyeMbIMHU pesynbraramu ocBoenus Ol BO.

B pesynbraTe u3yueHus AMCUUILIMHBI OOydaroluics AODKEeH o0ianaTh CIeTyIOIUMU
KOMITETEHIUSIMU WM UX YacTaMH. KoMIeTeHIuN 1 MHAUKATOPbl UX JTOCTH)KEHUS MPHUBE/IEHBI B
tabnuue 1.

Tabmuma 1 — [lepeyeHs KOMIIETEHIIMIA ¥ HHIUKATOPOB WX JTOCTHKEHUS

Kareropus (rpynna) Kon n HanmeHoBaHue Ko n HauMeHOBaHNE HHIUKATOPA
KOMIIETEHIIUU KOMIIETCHIINH JOCTHKEHHS] KOMIIETCHIIUU
OIIK-1 Cnocoben OIIK-1.3.1 3HaTh OCHOBBI MAaTEMAaTHKH,
IPUMCHSTD (GU3UKHU, BBIYUCIUTEIBHON TEXHUKHU U

€CTECTBEHHOHAy4YHbIE | IPOrPaMMHUPOBAHUS
u oomenmxkenepusie | OIIK-1.VY.1 ymeTs pemarh cTangapTHbIE

3HAHUA, METObI npodeCCHOHATBHBIC 3a/1a4H C

MaTEMAaTHYECKOTO MIPUMEHEHUEM €CTeCTBEHHOHAYYHBIX U
O6menpodeccrnoHambHbIE N

aHaiausa u 00111e-UHKEHEPHBIX 3HAHUH, METOI0B
KOMIIETEHI[UHU

MOJICIIUPOBAHUS, MaTEMaTUYECKOTO aHaIu3a 1

TEOPETUYECKOTO 1 MOJICITMPOBAHUS

skcnepuMenTanbHoro | OIIK-1.B.1 BiageTs HaBbIKaMu

HCCIIEI0OBAHUS B TEOPETUYECKOTO M IKCIIEPUMEHTATILHOTO

poECCHOHAIBHONW | MCCIIEIOBAHMS OOBEKTOB

JESITENLHOCTHA poeCCHOHAIBHOU NEATEITHLHOCTH

OIIK-7.3.1 3HaTh METO/Ibl HACTPOHKH,
HaJIaJIKu ITPOrpaMMHO-annapaTHbIX
KOMILIEKCOB

OIIK-7.Y.1 ymeTb aHanmu3upoBaTh
TEXHUYECKYIO JOKYMEHTAIIHIO,
MIPOU3BOIUTH HACTPOUKY, HANAAKy U

OIIK-7 Cnocoben
y4acTBOBATh B
Ob6menpodeccnoHaabHbIE | HACTPOIKE U HATAIKE

KOMIICTCHIITU IIporpaMmMHO-
TCCTUPOBAHUC ITPOTPAMMHO-AIIIApPaTHBIX
alrapaTHbIX
KOMIIJIICKCOB
KOMIIJICKCOB

OIIK-7.B.1 BnageTs HaBbIKAMU IIPOBEPKHU
paboTOCTIOCOOHOCTH MTPOTPaMMHO-
annapaTHbIX KOMIIJIEKCOB

OIIK-9 Cnocoben OI1IK-9.3.1 3HaTh KI1accUPHUKALHIO
OCBaMBaTh METOJIUKU | TIPOTPAMMHBIX CPEJICTB U BO3MOYKHOCTH UX
UCIIOJIb30BAHUS NPUMEHEHMS JJIsl PEIIeHUs] TPAKTHYECKUX

ObmenpodeccnoHanbHbIe
KOMIICTCHIUH




POTPaMMHBIX 3az1a4
CPEICTB AJIs OIIK-9.Y.1 ymeTs HaX0AUTh U

pelIeHus AHATM3MPOBATH TEXHUYECKYIO
MPAKTHYECKUX 33/1a4 | JIOKYMEHTAIIHIO 110 UCTIOJIH30BAHUIO
POrPaMMHOTO CPEACTBA, BEIOMPAThH U
UCII0JIb30BaTh HEOOXOAMMbIC (DYHKIIHH
MPOTPAMMHBIX CPEJICTB ISl PEIICHUS
KOHKPETHOU 3a7a4u

OIIK-9.B.1 Biagets cnocobaMu onMcaHus
METOJIMKH HCIOJIb30BAHUS ITPOTPAMMHOTO
CPEICTBA JIJISl PEIICHUS] KOHKPETHOH 3a1auu
B BUJIC JIOKYMCHTA, IPE3CHTAIINH WIIH
BHJICOPOJTUKA

2. Mecro muctutuinHb B cTpykType OI1
JucturnnuHa MoKeT 6a3upoBaThCsl HA 3HAHUSAX, paHee MPUOOPETEHHBIX 00YJIAIOITUMUCS
MIPU U3YYCHHUH CJICTYIONTUX TUCIUTUINH:
— «DNEeKTPOTEXHUKA
— «DOuznkay.
3HaHUA, TOJYYCHHBIC TPU HM3YUYEHWH Marepuana JaHHOW IJUCIUIUIMHBI, UMEIT Kak
CaMOCTOSITEIPHOE 3HAYCHHE, TaK M MOTYT UCIIOJIH30BATHCS MPU U3YICHHUH JAPYTUX JUCIUIUINH:
— «CXxeMOTeXHHUKaY,
— «HMHuTepdeiicsl nepudepuitHpIX YCTPOUCTBY.

3. O0BeM U TPYAOEMKOCTh JUCITUTUTHHBI
Jlanubie 006 oOmieM oO0beMe AUCIUIUIMHBI, TPYIOEMKOCTH OTIEIBHBIX BHJIOB y4EOHOM
paboTHI MO UCHHUIUIHHE (W PacIpeIeIICHHE STOW TPYAOEMKOCTH 10 CeMecTpaM) MPeACTaBIICHBI B
Tabnuue 2.

Tabmuia 2 — O6beM U TPYJO0EMKOCTh JUCITUTIIHBI

TpynoemMKocTb 1o
Bun yuebnoit paboTbl Bcero ceMecTpam
Neb
1 2 3
Oowan mpyooemKkocma OuCUuUnIuUHbL, 5/ 180 5/ 180
3E/ (1ac)
Ayoumopnvle 3anamus, BCETo 4ac. 34 34
B TOM YHUCIJIE:

nekuu (JI), (dac) 17 17

npakTudeckue/ceMunapckue 3ausatus  (113),

(dac)

naboparopusie padoTsl (JIP), (dac) 17 17

KypcoBoi npoekT (padota) (KII, KP), (uac)

JK3aMeH, (Jac) 36 36
Camocmoamenvnan paboma, Bcero (dac) 110 110
Buo npomesicymounoit ammecmayuu: 3ayer,

midd. 3ager, sk3amen (3auer, dudd. 3au, OK3. OK3.
DK3.%%*)

Fx

[Ipumedanue: KkaHAMAATCKHUI SK3aMEH

4. CopneprkaHue TUCHUTUTMHBI
4.1. PacnpeneneHue TpyJOEMKOCTH JUCIHILTAHBI IO pa3aeniaM U BUAaM 3aHITUMN.




Pa:menm, TEMbI JUCHUIIMHBI U UX TPYJOCMKOCTDh IIPUBCACHLI B TaGHI/IHC 3.

Tabnuna 3 — Paznesnbl, TeMbl TUCIMILIMHBL, UX TPYIOEMKOCTh

Paszenbl, TEMBI TUCIUTLIHHBI Jexwmn | 113 (C3) ) JIP KT CPC
’ (dac) (dac) (uac) (uac) (uac)
Cemectp 6
Pasgen 1. Dnekrpounsie npubopel: Kinaccudukanus, 4 4 30

peliaemMble 3aa4u.
Tema 1.1. 3agaun, peniaemMbie SIEKTPOHHBIMU
yCTpOMCTBaMU.

Tema 1.2. [lpuHimmbel paGoOTBl KOMIIOHEHTOB
3JIEKTPOHHON TEXHUKH.

Paznen 2. DneMeHThI CXeMOTEXHUKH 3JIEKTPOHHBIX 8 8 50

YCTPOMCTB.

Tema 2.1. CxeMOTeXHHKA YCHIIUTENBHBIX YCTPOMCTB.
Tema 2.2. CxeMOTeXHHKA T€HEPATOPHBIX YCTPOUCTB.
Tema 2.3. CxeMOTEeXHHKA YCTPOICTB
(hyHKIIMOHAIBHBIX IPe0o0pa3oBaTelieli aHAIOTOBBIX
CUTHAJIOB.

Tema 2.4. CxeMOTeXHHKA UICTOYHUKOB MTUTAHUA
3JIEKTPOHHOM anmapaTtypsl.

Paznen 3. @yHKIIMOHANBHBIC Y3IIBI DJIEKTPOHHBIX 5 5 30
YCTPOWCTB B MHTEIPAILHOM U MOJYJIHOM

WCIIOJTHEHUU

Hroro B cemectpe: 17 17 110

Hroro 17 0 17 0 110

4.2. CopnepxaHue pa3IesioB U TEM JICKITMOHHBIX 3aHITHH.
CopepxaHue pa3/ielioB U TEM JICKITMOHHBIX 3aHATHIA MMPUBEACHO B Ta0wMIe 4.

Tabmuma 4 — CoxepxaHue pa3aesioB U TEM JIEKIIMOHHOTO ITUKJIA

Howmep N
HazBanwue u conepkanue pas3ieioB U TE€M JIGKIIMOHHBIX 3aHSATHI

pasznena
1 Pa3znen 1. DnexTponHbie mpuOOpLI: 3a7a4u, KiaccuuKanus, IPUMEHEHHE.

Tema 1.1. 3agaun, pemaembie IEKTPOHHBIMU YCTPOUCTBAMH.

OO6pabotka M mnepenadya HHGOpPMAIMM IOCPEACTBOM 3JIEKTPUUYECKUX CUTHAJIOB.
OcHoOBHBIE ONIEpaLIiY, BBIIOJIHAEMBIE dJIEKTPOHHBIMU YCTPOMCTBAMH HaJ CUTHAJIAMMU.
3ajauy, peuracMble JJIEKTPOHHBIMH YCTPOMCTBAaMH. 3alayd aHAJIN3a JJIEKTPOHHBIX
ycTpoiicTB. DYyHKIMOHAIBHOCTh AJIEKTPOHHBIX YCTPOWCTB. MoOAEnb BXOJA-BBIXOZ.
Xapakrepuctuku. Ilapamerpsl. AHaIOroBbI€, UMITYJILCHBIE U LU(POBBIE YCTPONUCTBA.
Amnanoro-uugpoBele  yctpoiictBa.  OCHOBHBIE  BapuaHThl  IpeoOpa3oBaHUs
JJIEKTPUYECKOH B3HEPruM 3JIEKTPOHHBIMU ycTpoiicTBamu. JlaTuuku (U3NUECKUX
BeIMYUH.  YcTpoiictBa  oOpabotku  curHanoB.  CuiioBas — 3JIEKTPOHHKA.
[IpeoOpa3oBarenu mnuTaHusA. YNpaBleHUWE MOIIHbBIMM Harpy3kamu. Cpencrsa
KOMITBEOTEPHOTO MO/ICTIMPOBAHUS AIIEKTPOHHBIX ycTpoicTB. Microcap. Multisim.
Proteus.

Tema 1.2. [IpuHuns! paboThl KOMIIOHEHTOB JIEKTPOHHONW TEXHUKH.

[laccuBHbIE M aKTHBHbIE KOMIIOHEHTBI 3JEKTPOHHBIX YCTPOMCTB. PexxuMmbl paboTh
aKTUBHBIX 271€MeHTOB. OCHOBBI ()YHKIIMOHHPOBAHUS 3JIEKTPOHHBIX KOMIIOHEHTOB.
[TomynpoBoaHuKoBbIe aAnonbl. bunonspusie Tpanzuctopsl (BIIT), pasHoBHaHOCTH,
XapaKTEPUCTUKH, MapaMeTpbl, TUIIOBBIE CXEMbl BKJIIOUEHUS U UX CPaBHUTEIIbHBIE
xapaktepuctuku. Ilonessie Tpansucropsl (IIT), pasHOBHIHOCTH, XapaKTEPUCTHKH,
IIapaMeTphl, TUIOBBIE CXEMbl BKIIOYEHMSI M MX CPABHHUTEIbHBIE XAPAKTEPUCTHUKH.




OmnrosnexktponHsie npubopsl. CpeactBa oToOpakeHHs HHPOpPManUu OyKBEHHO-
u¢poBoii 1 rpadpudeckoil nHpopManuu. AHAIOTOBBIE HHTEIPAIbHBIE MHUKPOCXEMBI.
Omnepammonnsie ycumutean (OY). OcHoBHble cBoiicTBa, mapamerpbl. Lludpossie
MHTETPAJIbHbIE MUKPOCXEMBI.

[Tpo6nemMbl MCHOIB30BAHUS JIEKTPOHHBIX MPUOOPOB M YCTPOICTBA HA UX OCHOBE B
OKCTPEMANIBHBIX  YCIOBHUSX.  llpumepsl  TOJIYNPOBOTHHKOBBEIX  HPUOOPOB,
BBIITYCKAeMbIX BEAYIIUMHU HUPMaMHu.

Pa3nen 2. DnemMeHTbl CXeMOTEXHUKH 3JIEKTPOHHBIX YCTPOUCTB.

Tema 2.1. CXeMOTEXHHKA YCHIIUTEIbHBIX YCTPOUCTB.

[IpenBaputensupie ycmmmtenu. CraOwimzanusi pabOYMX TOYEK TPAH3UCTOPOB B
CXEMax C rajlbBaHU4YECKOW MEXKacKaJHOU cBs3bt0. OOpaTHast CBSI3b 110 IOCTOSSHHOMY
n nepemeHHoMy TOKy. KackonmHas cxema. Kackag ¢ JIMHaMHM4YeCKOW Harpys3koi.
Yeunurenu ¢ ynpaBisieMbiM KOA(G(GUIIMEHTOM YCWJICHUS. Y CHIIUTEIW MOIIHOCTH
(YM). Cxemorexnuka YM c¢ TtpaHchopmaTopHbIM M OecTpaHCc(HOPMATOPHBIM
BBIXOJIOM. PexuMBbl pabOThl aKTUBHOTO 3JIEMEHTa BBIXOJHOTO Kackana YM: A, AB,
B, C. Yewnmnrenn momnocTH ki1acca D.

Tema 2.2. CxeMOTEeXHHKA T€HEPATOPHBIX YCTPOMCTB.

[IpuHnun noctpoeHuss reHeparopa. ['eHepaTopbl TapMOHHUYECKHMX CHUTHAJIOB Ha
Tpan3zucropax U OY. I'eHepaTopbl NPSIMOYTOJBHBIX CUTHAJIIOB Ha TPAH3HCTOpax M
OV. I'enepaTopsl cUrHaJIOB CielMaIbHON (OpMBI. YIIpaBiisieMble T€HEpaToOpPhI.

Tema 2.3. CxeMOTexHHKa YCTPOHCTB (YHKIIMOHAJIBHBIX MPeoOpa3oBaTeieH
AHAJIOTOBBIX CUTHAJIOB.

VYcTpolicTBa, BBINOJHSIONIME MaTeMaTHYeCKUE OIepalud  HaJ aHaJOrOBBIMHU
CUTHAJIAMH. CymMaropsl. ITepemHOXUTENN. Jlorapudmuueckuit "
aHTUJIOTapU(PMUUECKUIN YCUITUTEIH.

YacrotHble (punbTpbl. [laccuBHbBIE U aKTUBHBIE (PUIBTPHI.

Tema 2.4. CxeMOTEXHHKAa HCTOYHUKOB MUTAHUS 3JIEKTPOHHOM anmapaTyphl.

HMuonneie  Boupsmurend.  CuHXpoHHble — BelIpsMmuTend. [lapamerpuyeckue
crabmim3aTopbl. VICTOYHMKM OMOPHOTO HampsbKeHUs W Toka. [lapamiensHbl ©
MIOCJIEIOBATEIbHbIIl  KOMIEHCALIMOHHBIE  CTa0WINM3aTophl. 3alura HMCTOYHUKA
HaIPSDKEHHS OT KOPOTKOTO 3aMBIKaHUS BBIXOAA.

VlcTOyHMKM 3JeKTponuTaHus ¢ IpeoOpa3oBaHueM wyacToThl. lIpeoOpas3oBarens ¢
BHEIIHUM  BO30YyXJeHHEM. ABTOI€HEpaTopHblii mpeoOpasoBarens.  [luMoaHbIe
YMHOXUTENN HanpsokeHus. VMiynbcHele MCTOYHMKM —nuTaHua.  CxeMmsl ¢
HaKOMMTEIbHBIM JipoccesieM. TpaHchopmaTopHble IpeoOpa3oBaTenn: NPIMOX0J0BOMI
1 00paTHOX0A0BOM. PUIIBTPHI [101aBIECHUS UMITYJIbCHBIX TIOMEX.

Pazpgen 3. @yHKUMOHAIBHBIE Y3Jbl AJIEKTPOHHBIX YCTPOWCTB B HHTErPAJIBHOM M
MOJIyJIbHOM HCITOJIHEHUH.

HcTounuku mnuTaHUS W CTAOMIM3AaTOPbl HampsbkeHus. TpeOoBaHHS K KadyecTBY
nutanus. JIluHelika mpeoOpa3oBaTeNeil IMOCTOSHHOTO HANpsDKEHHS 78XX m 79XX.
Moaynun nuTaHus C TalbBaHUYECKOW pa3Bs3koil. [lpumepsl HMHTErpasbHBIX
CTaOWIM3aTOPOB, MOJYJIEH MCTOYHUKOB MUTAHUS U 3JIEKTPOHHBIX KOMIIOHEHTOB IS
UX MPOCKTUPOBAHHUs, BhITycKkaeMbIx Beayuumu pupmamu (MPBUC, Analog Devices,
International Rectifier, Maxim, Peak Electronics, Traco, Harris).

Yeunurenu. [lpenBaputenbHble YCUIUTENH. YCWIUTETH MOIIHOCTH. CaOBydepsl.
Henunelinble uckaxxeHus. Y CUIUTENbHBIE MOIYJIM PAIMOYACTOTHOTO JUAIA30HA.
I'eneparopel curnanoB. ['eHepaTopsl TapMOHMYECKUX U MPSIMOYTOJIbHBIX CUTHAJIOB.
Muxkpocxemsl TaiiMepoB. LIHTNM-Mo1ynsaTopst.

AHaoOroBbIE TMEPEKITIOYATeNIM U MYJIbTHIUIEKCOPHI. llepeMHOXuUTENN CHUrHaIoB.
Moaynaropsl W JAEMOIYISTOPBL. YCTpPOWCTBAa BBIOOPKU-XPAHEHUS aHAJIOTOBBIX
curHanoB. Komnaparopsl.

Amnanoro-uugpoBsle  npeobpazoBarenu. I{udpo-ananorossle npeoOpa3oBaTENy.




OnTpoHHas pa3BA3Ka CUTHAIBHBIX LETEH.

Linear Technologies, Microchip, Maxim, Texas Instruments u np.

MUKpPOCXeMbl ~ THIOBBIX  (DYHKIMOHAIBHBIX  y3JI0B  DJICKTPOHHOW  TEXHHUKH
npou3BojcTBa  Bexymux  ¢upm:  Analog Devices,  Apex Microtechnology,

4.3. Tlpaktudeckue (CeMUHAPCKUE) 3aHATHUS
TeMbl pakTHUECKUX 3aHATHIA U UX TPYJOEMKOCTh IPUBEICHBI B TAOIUIIE 5.

Tabmuua 5 — [IpakTudeckue 3aHsATHS U UX TPYJOEMKOCTb

Ne
Ne TeMbl MPaKTUYECKHUX ® . | TpynoeMkocTs, | pa3zaena
i B OPMBI IPAKTUYECKUX 3aHITHIA (ac) I
JIUHBI
VY4eOHBIM MJIaHOM HE IPETYCMOTPEHO
Bcero ‘
4.4. JlabopaTopHble 3aHATUS
Tembl 1a00paTOPHBIX 3aHATHH M UX TPYJOEMKOCTh IPUBEICHBI B Ta0OHIIE 6.
Tabnuma 6 — JlabopaTtopHble 3aHATHS U UX TPYAOEMKOCTb
Ne
Ne HaumenoBanue nabopatopHbIx paboT Tpynoemxocts, | pasiena
n/m (gac) JUCIIATT
JIMHBI
Cemectp 6
1 | V3yueHue cpeqibl MOACIUPOBAHUS SJIEKTPOHHBIX YCTPOUCTB 1 1
Microcap.
2 | UccnenoBaHue yCTpOMCTB HA OCHOBE ONIEPAITHOHHOTO 4 2
YCUITUTEIIS.
3 HccnenoBanue yCUIUTENSI MOIIHOCTH C 4 2
TpaHc(HOPMATOPHBIM BBIXOJIOM
4 | UccnenoBanue cTabMIM3aTopa HAPSHKEHUS 4 2
5 | UccnenoBanue n30MpaTesIbHOTO YCHIIMTEIS HU3KOM 2 2
YaCTOTHIL.
6 | UccnenoBanue penakcalmOHHBIX F€HEPAaTOPOB Ha OCHOBE 2 3
OTIEPAIlMOHHOTO YCHIJIUTEJIS.
Bcero 17

4.5. KypcoBoe mpoeKkTupoBaHHe/ BHIIOTHEHUE KYPCOBOU PabOThHI
Y4eOHBIM MJIaHOM HE TIPETYCMOTPEHO

4.6. CamocrosTenbHas paboTa 00yJaromuxcs
Buner camocTosiTensHOM paboThI U €€ TPYAOEMKOCTh MPUBEACHBI B Ta0muIIe 7.

Tabnuma 7 — Bunasl camocTosTensHON paboThl U €€ TPYAOEMKOCTh

. Bcero, | Cemectp 6,
Bun camocrositenbHON paboThI

yac qac
1 2 3
N3ydeHne TeopeTH4eckoro Marepuaina 60 60

mucrurauHel (TO)




KypcoBoe npoextupoanue (KII, KP)

PacuerHo-rpaduueckue 3ananus (PI'3)

Brimonnenue pedepara (P)

[ToaroroBka K T€KyIeMy KOHTPOJIIO
ycneBaemoctu (TKY)

30 30

Jomamnee 3aganue (/13)

KonTposabubsle paboTsl 3a0uHUKOB (KP3)

[ToaroroBka K IpOMEXyTOYHOMN
arrecrauuu (I1A)

20 20

Bcero: 110 110

5. Ilepeyenn yueOHO-METOIUUECKOTO OOECTICUCHMS

JUIS CaMOCTOSATEIBHON pabOThI 00yJarOMUXCs IO JUCITUIUINHE (MOYIIO)
Y4eOHO-MeTOAMYECKUE MaTepHUalbl ISl CaMOCTOSITENIbHON paboThl O0yYaromMXcsl yKa3aHbl B

. /-11.

6. IlepeueHb MEYATHBIX M AIEKTPOHHBIX YUEOHBIX U3AaHUI

[lepedyeHp meUaTHBIX U DIEKTPOHHBIX YIeOHBIX U3/IaHHUH MPUBENICH B TaOIUIE 8.
Tabmuna 8— IlepeueHb MeYaTHBIX U AIIEKTPOHHBIX YICOHBIX H3IaHUH

Kommuectso
HK3EMILISIPOB
UI;LII_HS;[I;)/ec bubnuorpaduueckas ccbuika i 6?5;?;261@
AIIEKTPOHHBIX
AK3EMILISIPOB)
621.382 DneKTpOHHBIE MPUOOPHI U yCcTpoiicTBa: yuedHoe ocobue / C.U.
3-59 3uarmunos. CI16: U3a-Bo I'VAII 2006. - 50 c. 117
621.315.5/.61 | Pagromarepuaisl, paaIMOKOMIIOHEHTHI U 3JICKTPOHUKA: YueOHOe
1130 nocooue / K.C. IlerpoB. M. u ap. [Turep, 2003. - 511 c. 49
621.38 BupryanpHas snekrponuka. KomMneroTepHOE MOACTIUPOBAHNE
K21 aHajoroBbIX yctpoicTs. / I'.A. Kapnames. - 2-e uzn., crep. - M.:
INopsiuas muaus - Tenekom, 2009. - 260 c. 40
621.38 AmnasnoroBas u udpoBas IEKTPOHUKA (ITOJTHBIA KypC): YICOHUK
0-60 tst ctyaeHToB By30B / F0.®D. Onamguuii, O.I1. I'mynkuH,
AWM. I'ypos; Pen. O.I1. I'nyakuH. - M.: I'opsiuast auHus -
Tenexom, 2005. - 768 c. 37
621.382(I'YAI| UccnenoBanue noaympoBOHUKOBBIX PUOOPOB: METOAHUECKUE
N88 yKa3aHus K BBITIOJIHEHUIO 1abopaTopHbIx padot Ne 1, 2 / CocT.
C.1. 3uarounoB u ap. - CI16: U3n-Bo ['YAII, 2005. - 12 c. 109
004.4 [Iporpamma cxemoTeXHHUECKOTO MoaeaupoBanus Micro-Cap 8
A6l /| M.A. Amenuna, C.A. AmenuH. - M.: ['opsiyas TuHMSA -
Tenexom, 2007. - 464 c. 55
004.9 MeTo1bl MPaKTUYECKOTO MPOEKTUPOBAHUS CPEACTB KOHTPOJIS
A92 Ka4yecTBa U TUATHOCTUKHU: METOIUYECKHUE YKa3aHUS K
MPAKTHYECKUM 3aHITHSIM U JTabopaTopHbIM paboTtam / B.A.
Aranos. CI16: U3n-so I'YAII, 2010. - 35 c. 80
621.38 OcHoBsl anektponuku / MLI1. XKepebuos. - 5-e u3., nepepad. u 100
XKS59 jo1. - JI.: Dueproaromusnat. Jleaunrp. ota-Hue, 1989. - 352 c.
621.38 OCHOBBI 2JIEKTPOHUKU: YueOHOe ntocodue / A.A. PaanoHos, 1
P15 A.C. Capsapos, JI.IO. Ycatelil. MarauTor. roc. TexH. yH-T. - M.:




[ MI'VIL, 2003. - 193 c. |

7. IlepeueHb IEKTPOHHBIX 00pa30BaTEIBHBIX PECYPCOB
MH(POPMAIIMOHHO-TEIEKOMMYHHUKAIIMOHHOM ceTn «HTepHeT»

Ilepeuenn JIEKTPOHHBIX 00pa3oBaTeIbHBIX pecypcoB UH(POPMALIMOHHO-
TEJIEKOMMYHUKAMOHHOW cetu «MHTepHeT», HEOOXOAMMBIX JJIsi OCBOEHHUS JIUMCLUILINHBI
npuBeeH B Tabimme 9.

Tabmuuma 9 — IlepedeHb SIIEKTPOHHBIX OO0pa30BaTEIBHBIX PECYPCOB HH(POPMAITMOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTh «HTepHEeT»

URL agpec HaunmenoBanue

http /lwindow.edu.ru/resourc | DyexTpoHHKa. JlabopatopHbIii MIPAKTHKYM o JUCIUTTHHE

e/995/75995/files/Lab_El.pdf "ODNEeKTpOTeXHUKa W JJIEKTpOHMKA' ¢  TPUMEHEHUEM  MaKeTa
cxeMoTexHHUeckoro Mojenuposanus Micro-Cap. / Coct. P.B. Axmanees,

T.M. Kpeimckas, O.B. Menbauuyk. ITon pen. T.M. KpeivMckoi. Y duMCK.
I'oc. Auan. Texn. yH-T. Yda, 2009. 60 c.

8. Ilepedenr MHPOPMAITMOHHBIX TEXHOJIOT U
8.1. [lepeyeHp TPOTPAMMHOTO O0OECHEUEHUS, HCIIOIB3yEeMOTO TIPH OCYIIECTBICHUU
00pa30BaTeNILHOTrO Ipoliecca M0 AUCLUIIIHHE.
[lepedyeHpb UCTIOIB3yEMOTO MTPOrPAMMHOTO 0OecrieueH s npeacTasieH B Tadmmie 10.

Tabmuia 10— [Tepeuens mporpaMMHOTO 00ECIICUCHIS

Ne i/t HaunmenoBauue

He npenycMmoTtpeno

8.2. Ilepeuenp WH(POPMAIIMOHHO-CITPABOYHBIX CHCTEM, UCTIOTh3YEMBIX npu
OCYIIECTBIICHHH 00Pa30BaTEILHOTO MPOIecca MO TUCIUILTHHE

[lepeyeHp WCMONB3yeMbIX HH(POPMAMOHHO-CIIPABOYHBIX CHCTEM IMPEICTABICH B
Tabymue 11.

Ta6muna 11— [Tepeyers nHGOPMAITMOHHO-CITPABOYHBIX CHCTEM

Ne i/ HaumenoBanue

He npenycMmoTtpeno

9. MarepuanbHO-TeXHUYECKas 0aza
CoctaB MarepHallbHO-TEXHMUYECKON  0a3bl, HEOOXOAMMOW [  OCYIIECTBIICHUS
00pa3oBaTeNIbHOTO Tpoliecca 10 AUCIUILTNHE, TPEACTaBICH B Taduiel 2.

Ta6muma 12 — CoctaB MaTepHaIbHO-TEXHUUECKOU Oa3bl

Ne HaumeHoBaHMe cocTaBHON 4acTH Howmep aynutopun

n/n MaTepHalbHO-TEXHUUECKOH 6a3bl (mpu HEOOXOAMMOCTH)
MynbTuMenuitHas JeKUMOHHAs ayIUTOPUs 52-19
CnenuanusupoBaHHas 1aboparopus: “Jlaboparopus 52-17
TEXHUYECKOM 1eKTPOHUKH Kadeapsl 417

10. OueHouHbIe cpeACTBa TSI MPOBEICHUS TPOMEKYTOUHOM aTTECTAIINH




10.1. CocTaB OILIGHOYHBIX CpPEACTBIUIL NPOBEACHUS IPOMEKYTOUHOH aTTecTaluu
oOyuaronuxcs 1o AUCHUIUINHE MPUBEACH B Tadbmuie 13.
Tabmuna 13 — CocraB O1EHOYHBIX CPEACTB JJISl IPOBEICHHS TPOMEKYTOUHOM aTTeCTaIlH

Bua npomexyro4Hoi arrecTaluu IlepedyeHb OLICHOYHBIX CPENICTB

DK3aMeH Crnyucok BOIPOCOB K 3K3aMEHY.

10.2. B kadecTBe KpHUTEPHEB OLEHKA YPOBHA CHOPMHUPOBAHHOCTH (OCBOCHUS)
KOMIETEHINI 00YyJaloUIMMHCS TPUMEHSETCS S-0ajulbHasi IIKaJa OIEHKH C(POPMUPOBAHHOCTH
KOMIIETEHIIU, KoTopas npuBeaeHa B Tabnuie 14. B Teuenune cemecTpa MOXET HCIIOJIb30BATHCS
100-6anmmpHast ~ mIKaJia  MOAYJABHO-PEHTHHTOBOW  CHCTEMBI ~ YHUBEPCUTETa,  MpaBUIIA
WCTIOJIb30BAHUSI KOTOPOH, YCTAHOBJIEHBI COOTBETCTBYIOIIUM JIOKAJIbHBIM HOPMAaTHBHBIM aKTOM
'YAIL
Tabnuma 14 —Kpurtepuu onieHkH ypoBHS ¢(hOPMHUPOBAHHOCTH KOMITETEHIIUI

O1eHKa KOMITETEHITHI
5-0aiubHas mkana

XapakreprcTrka c()OpMUPOBAHHBIX KOMITETEHIIMIH

— oOyyarouuiicss TiayO0OKO M BCECTOPOHHE YCBOMJI IPOrPaMMHBIM
MaTepuair;

— YBEPEHHO, JIOTUYHO, ITOCIIEOBATEIHFHO M TPAMOTHO €0 M3JIaraer;

— OMUPAsCh HA 3HaHWS OCHOBHOW M JONOJHHUTEIBHOW JIUTEpaTYpHI,
TECHO TNPHBSI3BIBAET YCBOCHHBIC HAYYHBIC ITOJOXKEHHUS C MPAKTHUECKOM
JeSITeTbHOCTHIO HAIIPABIICHHS,

— yMeIio 000CHOBBIBAET M ApPTYMEHTHPYET BBIIBUTAEMbIC UM HJICH,

— JIeJIaeT BBIBOJIBI M 00OOIICHHUS;

— cBOOOJTHO BJIaJICET CHCTEMOH CIIEIMAIN3UPOBAHHBIX TOHATHH.

«OTIIMYHO)»
(Ga4YTCHO»

— 0Oy4Jaronuiicss TBEPIO YCBOWII MPOTPAMMHBIA MaTepuai, TPaMOTHO U
10 CYIIECTBY W3JIaraeT €ro, ONHpasCh Ha 3HaHUS OCHOBHOM
JUTEPATYPHI,

— HE JIOMYCKAaeT CYIIECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBAET YCBOCHHBIC 3HAHHUS C MPAKTHUYECKOW JI€ATEITHHOCTHIO
HaIpaBJICHNUS,

— apTYMEHTUPYET Hay4IHbIC MTOJI0KEHNUS,

— JIeJIaeT BBIBOJBLI M 00OOIICHHUS;

— BJIQJICET CUCTEMOM CIIEeIMAIM3UPOBAHHBIX OHSATHH.

«XOPOLLIO»
«GaYTEHO»

— oOyyarouuiicss yCBOWJI TOJBKO OCHOBHOW IPOTpaMMHBIN MaTepual,
[0 CYIIECTBY H3JIaraeT €ro, ONupasch Ha 3HAHUS TOJILKO OCHOBHOM
JUTEpaTyphl;

— JIOIIyCKaeT HECYIIECTBEHHbIE OIIMOKH 1 HETOUHOCTH;

— UCTIBITHIBACT 3aTPYAHEHHS] B IMPAKTUYECKOM MPHUMEHEHUU 3HAHU
HaIpaBIICHUS;

— cJ1ab0 apryMeHTHUPYEeT Hay4dHbIE MOJI0KEHHUS,

— 3aTpyAHsieTcs B (OPMYIUPOBAHUU BBIBOJOB U 000OIIECHUI;

— YaCTUYHO BJIQ/ICET CUCTEMOM CHeMaTN3UPOBAHHBIX TOHSITHIA.

«YyHOOBJICTBOPUTCIILHO»
(Ga4YTCHO»

— o0ydarouuiics He YCBOWJ 3HAYUTEIBHOW 4YacTH MPOrPaMMHOTO
Marepuaa,

— JIOTIyCKaeT  CYIICCTBEHHbIC  OMMOKA W  HETOYHOCTH  IPHU
paccMOTpeHHH Po0JIeM B KOHKPETHOM HallpaBIICHUH;

— WCIIBITHIBACT TPYTHOCTH B MPAKTHYECKOM IPUMEHEHUH 3HAHUI;

— HE MOXET apryMEeHTUPOBATh HAYYHBIE TOJIOKEHHUS;

— He GOPMYITHPYET BHIBOJOB U 000OIICHHIA.

(HCYHOBJICTBOPUTCIILHO>
«HC 3a4YTCHO»

10.3. TumoBble KOHTPOJBHBIE 3aJaHUS WIIK UHBIE MaTEPUAIbI.
Bormpocs (3amaun) Ui sK3aMeHa mpeicTaBiIeHbl B Tadnuie 15.

Tabnuma 15 — Bonpocs! (3aaaun) 11 5K3aMeHa

| Ne | [lepedyenp BonpocoB (3aa4) ulst 9K3aMeHa




n/n

1. du3nuecKue OCHOBBI pabOThI AMEKTPOHHBIX SJIEMEHTOB

2. DNEKTPOHHO-IBIPOYHBIH IEpeEXoa

3. [TomynpoBOAHUKOBBIE INO/IBI: TEMIIEPATYpHbIE CBOMCTBA, EMKOCTb, KIaCCU(pUKAIIHS

4. [Mpunumn GyHKIMOHUPOBAHHS OUIIOJIIPHOTO TPAH3UCTOPA

S. Cratuueckue xapakrepuctuku bIIT npu BKiItoUeHUH € 00LIUM IMUTTEPOM

6. [ToneBble TpaH3UCTOPHI C N KaHAJIOM: IPUHLUII IEUCTBUS, XapaKTEPUCTUKU

1. MOII-TpaH3ucTOpPbI CO BCTPOEHHBIM KaHAJIOM

8. MOII-TpaH3ucTOpbl C UHAYLHUPOBAHHBIM KaHAJIOM

9. CrpykTypa 371€eKTpOHHOTO ycunuTess. BXonHoe 1 BBIXOJHOE CONPOTUBIICHUS

10. | OcHOBHBIE TapaMeTPhl U XapaKTEPUCTUKN YCUIIUTEICH

11. | Pexumsbl pabOThl aKTUBHBIX AJIEMEHTOB B YCHIIUTESX

12. | CgoiicTBa OMTIOISAPHOTO TPAH3UCTOPA MPH BKIIOYEHUH C OOIIMM IMHTTEPOM

13. | CpoiicTBa OUMOJISPHOTO TPAH3UCTOPA IPH BKIIFOUECHUU C OOIIUM KOJIJIESKTOPOM

14. | Knaccudukarus 3JIeKTPOHHBIX YCUITUTENICH

15. | TunoBas cxema yCHJIUTENSI C EMKOCTHBIMU CBSI3IMU

16. | [Tosoca 4acToT Kackajia yCUITHTENS C EMKOCTHOM CBSI3BIO

17. | YacroTHas nepenaTtouHas (yHKIMS Kackaja YCHJIMTENS C EMKOCTHOM CBSI3bIO

18. | Buusr 0OpaTHBIX CBSI3€H B YCHITUTENSAX

19. | IlpyHIHMITEI TOCTPOSHHS YCHIIUTENEH TTOCTOSTHHOTO TOKA

20. | Ilepemava ummynbca KaCKaJoM YCHIIUTEISI C EMKOCTHOH CBSI3BIO

21. | IlepexomHasi XapaKTEPUCTHKA KacKa/la YCUIIUTENS C EMKOCTHON CBSI3BIO

22. | HBepTUPYIOIMHA 1 HEHHBEPTHPYIOITUH CyMMAaTOPhI

23. | MuBepTUpyOMHMA 1 HEMHBEPTUPYIONTUH MacmTabupytonme OV, cxema cpaBHEHUS

24. | OnepallmoOHHBIC YCHIIUTEIH, UX XapaKTEPUCTHKU

25. | AHanoroBbIil HHTETPaTOP, aHAJIOTOBBIN AU epeHIaTop

26. | Cxema u mpuHIUIT PabOTHI aBTOKOJIEOATEIHFHOTO MYJIbTUBHOpPATOpA HA JUCKPETHBIX
JJIEMEHTaX

27. | Cxema 1 mpuHIUIT pabOTHI aBTOKOJIeOATEIPHOTO MyIbTUBHOpaTOopa Ha OY

28. | [IpuHIMO MOCTPOEHUS TPAH3UCTOPHOTO KIIIOUYa

29. | Cxema u puHIUIT pabOTHI KIylIero MyIbTUBHOpaTopa HA OY

30. | ITocTpoenue noruyeckux 3meMeHToB Ha BIIT

31. | KiiroueBbie cXeMbl UMITYJIBCHO-ITU(POBOM TEXHUKH

32. | JInomHbIe KIHOYM (JIOTHYECKHE)

33. | Tpan3ucTropHbIE KIHOUN

34. | MomHOCTh, paccerBaeMasi Ha TPaH3UCTOPE, PabOTAIOIIEM B KIIFOUEBOM PEKUME

35. | BrnusHue Harpy3ku Ha paboTy TPaH3UCTOPHOTO KITFOUYA

36. | DKxBUBaJieHTHAs cXeMa TPAH3UCTOPa B KIIOUEBOM PEKUME

37. | beicTpoaeiicTBre TPAaH3UCTOPHBIX HACKIIIEHHBIX KITFOUYEH, OCHOBHBIE Talbl paOOThHI
TPAH3UCTOPHOTO KIIF0Ya

38. | KomOunuposannsie JID. Jlnoano-tpan3ucropHsiii anement U — HE

39. | Xapaxrepuctuku KMOII — noruku

40. | Peammsanus morunueckoro sinementa MJIN-HE

41. | Moaudukaum JOTUYECKUX HIEMEHTOB

42. | CxeMa U MPUHLHUIT pabOThl CTATUYECKOTO TPAH3UCTOPHOTO TPUITEPA

43. | CxeMsl 3amycKa TPUITEPOB

44. | Tpurrep na OY




45. | Tpurrepsl Ha JJOTUYECKUX DIIEMEHTAaX

46. | Knaccudukamus Tpurrepon

47. | CuHTE3 TPUITEPOB HA JIOTMUYECKUX JIEMEHTAX

48. | IlpakTudeckue cXeMbl aBTOKOJIEOATEIbHOTO MYJIbTUBHOPATOPA HA JIOTHYECKUX
JJIEMEHTaxX

49. | ABTOKOJNE0ATEIHHBIN MYIbTHBHOPATOP C KOJUIEKTOPHO-0a30BBIMHU CBS3SIMHU

50. | OgHOBUOpATOP HA JTOTUYECKHUX dJIEMEHTAX

51. | Cxema u npuHLUI pabOThI XKIYIIEr0 MyJIbTUBUOpAaTOpa Ha ONEPAllMOHHOM YCUIIUTEIIE

52. | ®opmMupoBaTeNu KOPOTKAX UMITYJTHCOB Ha JIOTHYECKHUX JIEMEHTaX

53. | OcHOBHBIC IPUHIIUITBI TIOCTPOEHUS TEHEPATOPOB JIMHEHHO-U3MEHSIIOIIETOCS HAPSyKEHUSI.

54. | Ipunamunst padoter ALIIT

55. | Ipunmumnst padotsr [AIT

Bormpockr (3amaun) i 3aueta / nudd. 3auera npencrasieHs! B Tadbmuie 16.
Tabmua 16 — Bonpocs! (3agaun) ms 3adera / qudd. 3auera

No ni/mt [Tepeuyens BompocoB (3anay) aist 3auera / qudd. 3auera

Y4eOHBIM MJIAHOM HE IPETYCMOTPEHO

[lepeuenr TeM 11 KypCOBOTO MPOEKTUPOBAHUS/BBINOJHEHUSI KypCOBOM pabOThI
MpeACTaBJICHBI B Ta0mIe 17.
Tabnuma 17 — IlepeyeHs TeM Ui KypcOBOTO TPOEKTUPOBAHNUS/BBIIIOJIHEHUS! KYPCOBOM pabOThI

Ne /i [IpumepHbIil nepedeHb TeM AJisl KypCOBOTO MPOEKTUPOBAHUS/BBITIOIHEHHS
j KypCOBO# pabOThI

Y4eOHBIM MJIAHOM HE IPETYCMOTPEHO

Bompockl Uit TpoBeNeHUS TMPOMEXKYTOYHOW aTTeCTalli B BHJC TCCTHPOBAHHS
MpeAcTaBiIeHbI B Tabnwuie 18.

Tabnuma 18 — [IpumepHbIii TepeyeHb BOIPOCOB I TECTOB

No /i IIprMepHbIil epedeHb BOMPOCOB JIJIsl TECTOB

He npenxycMmoTtpeno

[lepeyeHb TeM KOHTPOJBHBIX pabOT MO IAMCIUIUIMHE OOYYAIOIIUXCS 3a0YHOU (OPMBI
00y4eHwus1, IpeIcTaBIeHbl B Ta0ymie 19.

Tabmuma 19 — [lepeyeHb KOHTPOJIBHBIX PabOT

Ne n/m [lepeueHb KOHTPOIBHBIX PabOT

He npenycMoTpeno

10.4. Meroauueckue  MarepHalibl,  ONPEACISAIONINEe  MPOUEAYphl  OLICHUBAHHS
WHIUKATOPOB, XapaKTepU3YIOUUX JdTambl (HOPMHUPOBAHUS KOMIIETCHIIMM, COAEp>KaTcs B
JIOKANbHBIX HOPMATUBHBIX akTax [ YAIL pernamMeHTHPYIOIIUX TOPAIOK U MIPOUEAYPY
MIPOBEJICHUS] TEKYILIEr0 KOHTPOJISI YCIIEBAEMOCTH M MPOMEKYTOYHON aTTecTalluu OO0y4Yaronnxcs
I'VAIL

11. Meroaunueckue ykazaHus AJsi 00y4aroUIUXCs 10 OCBOSHHIO AUCIUTIIMHBI

11.1. Meroauueckre YyKa3aHusi Ui OOYYaloOUIMXCS 10 OCBOCHMIO JIEKIIMOHHOTO
MaTepuana.

OcHOBHOE Ha3HAYeHHE JIEKIIMOHHOTO MaTepHuaja — JIOTMYECKH CTPOWHOE, CHCTEMHOE,
riyooKoe M SCHOE H3JIOKEHHE yueOHOro marepuaia. HasHadueHue COBpEMEHHOH JieKUuu B




paMKax TUCHMIUIMHBI HE B TOM, YTOOBI MOJYYUTHh BCIO MH(POPMAIHMIO MO TeME, a B OCBOCHUH
(GyHIaMEHTAIBHBIX TPOOJeM JAWCHUIUIMHBI, METOJOB HAYYHOTO TIO3HAHUS, HOBEHIINX
JTOCTIKEHUH HaydHOH MbIcau. B yyeOHOM mporiecce JEeKIHs BBINOJHAET METOJ0JIOTHYECKYIO,
OpraHu3alMoOHHYI0 U HH(pOpManOHHYI0 QyHKIHMH. JIEKIHs pacKpbIBaeT NOHATHUIHBIA anmapat
KOHKpETHOW oO0macTu 3HaHWsA, €€ MpoOJIeMbl, JaeT LEIbHOE MPEACTaBICHUE O AUCIUILIMHE,
MTOKa3bIBAaET B3aUMOCBS3b C APYTUMU JUCLUILIMHAMH.

[InanrpyemMble pe3yiabTaThl IPU OCBOCHUH 00YyYaIOUIMMUCS JIEKIIMOHHOTO MaTepHuaa;

— TOJy4eHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aMMOCBS3aHHbIX 3HAHUH, YpPOBEHb
KOTOPBIX ONPEIEISIETCS LENEBOM YCTAHOBKOM K Ka)K/10 KOHKPETHOM TEME;

— TOJy4eHHE OIIbITa TBOPUYECKOM pabOThl COBMECTHO C MPEIOJIaBaTENIEM;

— pa3BuTHE TPOPECCHOHATBHO-/ICIOBBIX  KadyeCcTB, JIIOOBH K TpEAMETY U
CaMOCTOSITEIBHOTO TBOPYECKOTO MBIIIIJICHUSI.

— TOsIBJIEHUE HEOOXOAMMOI0 HHTEpEeca, HEOOX0AUMOTO AJIsi CAMOCTOSITENIbHOM paboTHlI;

— TOJy4eHHE 3HAaHUH O COBPEMEHHOM YPOBHE pa3BUTHSl HAyKM M TEXHUKH U O
MIPOTHO3€ UX Pa3BUTH Ha ONrKaiiime rofpl;

— Hay4YMTbCS METOJMYECKH 00pabaTbiBaTh MaTepuan (BBIACNATH IJIABHBIE MBICIH M
MOJIOKEHUSI, TMPUXOJAUTh K KOHKPETHBIM BBIBOJAM, IOBTOPSATH KX B  Pa3IMUHBIX
(bopMyITUpOBKax);

— TOJy4eHHe TOYHOTO MOHUMAaHHUS BCeX HEOOXOIMMBIX TEPMUHOB U MOHATHI.

JIeKIMOHHBI MaTepual MOXET COIPOBOXKIATbCSA  JIEMOHCTpAalMed CIaioB U
WCIOJIb30BAHMEM pa3/laTOYHOTO0 Marepuaja IpH IPOBEIEHUU KOPOTKUX JUCKyccHid 00
O0COOEHHOCTSIX MPUMEHEHHSI OT/AETbHBIX TEMATHK 10 TUCHUIUIMHE.

CrpykTypa npeiocTaBieHUs JEKIMOHHOTO MaTepuaa:

—  Amnanus npo6iieMHol cutyanud. [locranoBka 3a1adq;

— PaccMoTtpenue pelieHuil moCTaBICHHBIX 3a/1a4;

BBIBOIBI M pEKOMEHAALNH IO HCIIOJIB30BAHNIO PACCMOTPEHHBIX METOOB;
— OrTBeTsI Ha BONIPOCHI AyAUTOPHH.

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

11.3. Meroauveckue ykazaHUs I OOYYAIONIUXCS IO IMPOXOXKICHUIO MPAKTHUUECKHUX
3aHSITHH.
He npegycmoTpeHo.

11.4. Meroauveckue ykKazaHus JUisi OOYyYarOIIMXCS IO BBITIOJHEHHUIO J1a00paTOPHBIX
pabor.

B xoxe BwimosiHEHMs 1a00OpaTOPHBIX pabOT OOydYaroIIMHCS [OJDKCH YIIIyOUTh H
3aKpENUTh 3HAHHS, MPAKTUYCCKUE HABBIKH, OBIAJIETh COBPEMEHHOW METOJMKOW M TEXHHKOU
OKCIIEPUMEHTA B COOTBETCTBUH C KBAJTHU(PHUKAIIMOHHONW XapaKTEPUCTUKOW OOy4aromerocs.
BrimosnHenne nabopaTopHbIX pabOT COCTOUT M3 3KCIIEPUMEHTAIBHO-IIPAKTUYECKON, PacyeTHO-
AHAJTUTHYECKOW YaCTeH U KOHTPOJIBHBIX MEPOTIPHSITHH.

Brimonnenue 1abopaTopHbIX paboOT 0OydaromUMCS SIBISETCS HEOTHEMIIEMON YacThIO
W3YYEeHUS TUCIUIUIMHBI, OMpenesieMoil y4eOHBIM IUIaHOM, M OTHOCHTCA K CPEACTBaM,
obecreunBaroINM PEIICHNE CIeAYIONUX OCHOBHBIX 3a/1a4 00y4aronierocs:

— TmnpuoOpeTeHHe HaBBHIKOB HCCIEAOBAHUSA TMPOIECCOB, SBIEHUH © OOBEKTOB,
M3y4aeMbIX B paMKaxX JaHHOW TUCIUILINHBL,

— 3aKperuieHue, Pa3BUTHE M JIeTalU3alMs TEOPETUUYECKHX 3HAHWM, MOJy4EeHHBIX Ha
TIEKIUSX;

— TOoNy4eHHe HOBOM MH(OpMAINK M0 U3y9aeMOW AUCIUTLIHHE;



— T[pHOOpETeHHWE  HABBIKOB  CAMOCTOSITENBHOW — paboTel ¢ JabopaTopHBIM
o0opynoBaHUEM U PUOOPAMH.

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 1abopaTopHO padoTe

. TUTynBHBIN TUCT

. Henp 1 3amaun paboTHL.

. TeopeTnueckue cBeJIeHUS O METOJIaX PEILLIEHUs IOCTABJICHHBIX 3a/1a4.
. Cxema nmabopaTopHON YCTAHOBKHU

. Pe3ynbpraTel n3aMepeHnii 1 pacuyeToB.

. I'papuueckue 3aBucuMOCTH.

. BbIBOIBI.

~NOoO ok, wWwN

TpeboBanus k opopMIIEHUIO OTYETA O JIaOopaTOpPHOU paboTe

OTuer mpenocTaBisieTcs WHAMBHIYAIBHO CTYIEHTOM, B TiedaTHOH ¢opme. JlomkeH
COOTBETCTBOBATh NPUHATONW CTpyKType u Qopme. Tabmuubl W TpaduKu JOJDKHBI HMETH
Ha3BaHus. BwiBogsl 1mo pabote M0KHBI OBITH chOpMynHpoBaHbl B (opMe OTBETOB Ha
MOCTaBJIEHHbIE B paloTe 3ajauyd, 00sA3aTeIbHO CO CChUIKAMU Ha TIIOJyYE€HHBIE pacdeTHbIE
3Ha4YeHUs U rpadudeckre 3aBUCUMOCTH.

Odopmnenne otuera HEOOXOOUMO NPOU3BOAUTH B cooTBeTcTBUM ¢ [lpaBmiamu
odopmieHus TeKCTOBBIX HoKymeHToB 10 ['OCT 7.32 — 2017 (https://guap.ru/standart/doc).

MeTtoanveckue yKa3aHus /st IPOXOXKIEHHS JTab0paTOPHOTO MPAKTUKYMA:
1) [621.382(T'VAII) W88] UcciemoBanue TMOMYNPOBOJHUKOBBIX MPHOOPOB: METOIUYECKUE

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

2) DnektpoHuka. JlabopaTopHbIi MPAaKTHKYM 10  JUCHHUIUIMHE "DJIEKTPOTEXHHUKA U
ANIEKTpOHUKA" C TPUMEHEHHEM IaKeTa CXeMOTEXHHYECKOTro MojenupoBanusi Micro-Cap.
[ Coct. P.B. AxmaneeB, T.M. Kpeimckass, O.B. Mensuuuyk. ITox pea. T.M. KpbiMckoid.
Youmck. Toc. Aman.  Texn. yu-T. VYdda,  2009. 60 c. /I URL:
http://window.edu.ru/resource/995/75995/files/Lab_El.pdf

11.5. Meroauueckue yKazaHus A OOYYaIOIIUXCS MO MPOXOXKACHUIO KYpPCOBOTO
MIPOEKTHPOBAHMS/BBITIOTHEHUS] KYpCOBOM paOOTHI.
He npenycmoTpeHo.

11.6. Meroauueckue yKazaHus i 00yJaronuXxcs M0 MPOXOXKICHUIO CaMOCTOSITEIIbHOM
paboThI

B XoJ1e BBITIOJHEHUSI CaMOCTOSITEIILHONW pabOThI, 0OYYArONIUIICS BBIMOIHIET paboTy 1O
3aJJAaHUI0 ¥ TIPU METOJMYECKOM PYKOBOJCTBE IPEIOIaBaTelis, HO 0e3 ero HernocpeJICTBEHHOTO
yYaCTHS.

s oOyyaromuxcs 1Mo 3a04HOM (opme OOydeHHUs, CaMOCTOSTENIbHas paboTa MOXKET
BKJTIIOYATh B ce0s1 KOHTPOJIBHYIO paboTy.

B mporiecce BBIMOJHEHUS CAMOCTOSTENILHOW paboThI, Y oOydaromierocs GpopMHpYETCs
1eJIeco00pa3Hoe TIAHUPOBaHUE pab0overo BpeMEHH, KOTOPOE MO3BOJISIET UM Pa3BUBATh YMCHUS
Y HaBBIKM B YCBOCHMM M CHCTEMATH3aI[MM MPUOOpPETAEMBIX 3HAHUI, 00CCIICYMBACT BBICOKHIM
YPOBEHb YCIIEBAEMOCTH B TIEpUOJ OOYUYCHHsI, TOMOTACT TOJIYYUTh HABBIKH TOBBINICHHS
podecCHOHATLHOTO YPOBHSL.


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

MeromuueckuMU  MaTepualiaMM, — HANpPaBISIONIMMU  CaMOCTOSITEJIBHYIHO — paboTy
00yUaIOITUX CSSIBIISIFOTCSI:

—  y4eOHO-METOMUYECKUI MaTepuall 10 JUCIUILIHHE;

—  METOJUYECKHE YKA3aHUS 10 BHITIOJHCHHIO KOHTPOJBHBIX PabOT (st 00yJIarOIIUXCs
10 3a04HOM (hopme 0OyueHUs).

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

Texkymuil KOHTPOJb YCIEBAEMOCTH IIPEAyCMAaTPUBAET KOHTPOJIb KadeCTBA 3HAHUU
00yJaromuxcs, OCyIIECTBISIEMOTO B TEUEHUE CEMecTpa C IIeNbI0 OLIEHMBAHUS XO/a OCBOCHUS
JUCITUTUTUHBL.

Texkymuii KOHTPOJIb YCIIEBAEMOCTH MPOBOJUTCS B COOTBETCTBUU CO CTaHIAApTOM
opranuzaruu ['YAII cucrembl MeHemxMeHTa kadectBa 3.76 «llojoxeHue o TeKyIeM KOHTPOJIe
yCIIEBAaEMOCTH M MPOMEXYTOUHOM aTTecTally CTyAeHTOB U acrupanToB ['YAIL, oOy4atommxcs
1o oOpa3oBaTeNbHBIM MIPOrPaMMaM BBICIIET0 00Opa3oBaHus» Ha OCHOBaHUU mpukasza ['YAIL

Texkymuii KOHTPOJIb YCIIEBAEMOCTU OCYILIECTBIISIETCS C YYETOM CBOEBPEMEHHOCTH,
MIOJIHOTHI U KAa4yeCTBA BBINOJIHEHUS JIAOOPATOPHBIX padOT, COOTBETCTBUSI O(POPMIIEHUSI OTYETOB
HOpMaTuBHbIM TpeOoBaHusM ['YAIIL, npaBUIbHOCTH OTBETOB Ha KOHTPOJIBHBIE BOINPOCHI, a
TaK)Ke aKTUBHOCTHU Ha JICKIIMOHHBIX U TPAKTUYECKUX 3aHATHSIX.

Pe3ynbTaTthl Tekyliero KOHTPOJS YCHEBAEMOCTH YUYUTHIBAIOTCS MpPH IPOBEACHUU
MIPOMEXYTOUYHOM aTTecTalliy Hapsay ¢ OTBETaMHM Ha 3K3aMEHAI[MOHHBIE BOMPOCHI, MOCKOIbKY
OTpaxaroT c(HOPMUPOBAHHOCTh MEPEUUCICHHBIX B Tabmuie | KOMIIETEHIMI C TOYKH 3pEHHS
MPUOOPETEHHBIX YMEHUHN U HABBIKOB.

Jjig mostydeHust aTTecTalliy 10 TEKYIIEMY KOHTPOJIO CTYJEHTY HE0OX0MMO:

1. 3amuTUTh HE MeHee 25% OTYETOB OT BCEX JIAOOPATOPHBIX CEMECTPA U BBUIOXKHUTH HX B
JINYHEINA KaOUHET;

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

3. moceTuTh HE MeHee 75% OT o0I1ero KoJu4ecTBa MPeAyCMOTPEHHBIX YIEOHBIM TIaHOM
3aHATUH, a TAKXKE aKTUBHOE y4acTHE Ha MPAKTUYECKHUX U JIEKIMOHHBIX 3aHATUAX

11.8. Meroauueckue ykazaHUs JUIsl OOYy4YaIOIMIUXCS MO MPOXOKICHUIO MPOMEKYTOUHOU
aTTeCTAIIHH.

[Ipomexxyrounass  arrecramust  oOy4aromuxcs — NpeAyCMaTpHBacT  OIICHUBAHHE
MIPOMEKYTOYHBIX ¥ OKOHYATEIBHBIX PE3yJbTaTOB 00yueHHs 1o auciuiuinHe. OHa BKIIIOYAET B
ceost:

— D9K3aMeH — Qopma OIEHKH 3HAHHWH, MOJYYCHHBIX OOYdYalONIMMCS B TIpOIECCe
W3yUYeHHs BCEW IMCUMUIUIMHBI WIH €€ YaCTH, HaBBIKOB CAMOCTOSITEIILHOW pabOThl, CHOCOOHOCTH
MPUMEHATh MX JI PEIIeHUs MPaKTUYECKUX 3aJad. DK3aMeH, Kak IpaBuio, MPOBOAUTCA B
MEPUOJ SK3aMCHAIMOHHOW CECCHMHM W 3aBEpINacTCs AaTTECTAlMOHHOW OICHKOW «OTIMYHOY,
«XOPOIII0Y», «YIOBICTBOPUTEIILHOY, «HEYIOBICTBOPUTEIHHOY.

— 3aueT — 3T0 (popMa OIEHKU 3HAHUH, MMOJYYCHHBIX OOYUYAIONIMMCS B XOJ€ U3y4CHHS
y4eOHO TUCIUILTUHBI B IIEJIOM HITH IIPOMEXYTOYHAs (10 OKOHYAHHH CEMECTpa) OI[CHKA 3HAHUH
00y4aromuMcs TI0 OTACIBHBIM pa3jiesiaM JUCHHUILUTUHBI ¢ aTTECTAI[HOHHON OIIEHKOHM «3a4TEeHO»
WIH «HE 3a4TCHO».

— nmuddepeHpoBaHHBIl  3aueT — 9TO ¢dopMa OIEHKUM 3HAHHWH, TMOTYYEHHBIX
oOyyaronmmMcs: IpU W3Y4EeHUU AUCUUILIIUHBI, TIPU BHITIOJTHEHUH KYPCOBBIX MPOEKTOB, KYPCOBBIX
paboT, HAYYHO-UCCIIEIOBATETLCKUX PA0OT U MPOXOKACHUU MPAKTHK C ATTECTAIIMOHHOM OI[EHKOM
COTJIIMYHOY, «XOPOIIOY, KYIOBIETBOPUTEIHLHOY, «HEYIOBICTBOPUTEIHLHO.

[To pesynbraTam oOy4eHHs B MPEAyCMOTpPEHA MPOMEKYTOUHAs aTTecTanus B (opmare
9K3aMEHa.

B cnyuae HeBBIMONHEHWs] W/WIU HEycHemHoW caadu 25% oT oOmero KoJuyecTBa
nabopaTopHbIX pabOT, MO KOTOPHIM MPEAYCMOTPEHBI 3al[UTa W BBHIMOJTHEHHE OTYEeTa, a TaKkKe



OTCYTCTBHSI TIO HEYBXHUTEJIBHBIM MNpuunHaM Ha Oosiee udeM 40% JICKIMOHHBIX 3aHATHUSIX
0OyJaromuiics, Mpu yCHEUTHOM MPOX0XKACHUHN MPOMEKXYTOYHON aTTecTaluy B OpMe IK3aMeHa,
HE MOXET MOJyYUTh aTTECTAlMOHHYIO OIIEHKY BBIIIE "XOpo1o".

JUis  yCHemHoro MpPOXOXKJACHHUS MPOMEXKYTOYHOW arTecTauud B (QopMme dK3aMeHa
oOyJaromuiicss OJDKEH MPOAEMOHCTPHPOBATH COOTBETCTBHE KPUTEPUSM OLEHKH YpPOBHS
c(hOPMHUPOBAHHOCTH KOMIIETCHIMHA (Tabimia 14), a Takke BBINOJHUTH, BBUIOKUTH OTYETHI B
JUYHBINA KaOMHET W YCIENIHO 3allUTHTh He MeHee 75% mabopaTtopHbIX padoT.

BricTaBieHue OLEHKH 3a 3K3aMEH IPOM3BOJUTCS Ha OCHOBE CYMMAapHOI'O KOJMYECTBa
HaOpaHHBIX PEUTHUHTOBBIX OAIOB. PeHTHHTOBBIC 0OAJUIBI HAYUCISIOTCS B TEYEHUE CEMECTpa 3a
BBITIOJTHEHUE TIPAKTUYECKUX M JIA00OPATOPHBIX paboT, a TaKKe 32 OTBETHI HAa BOIIPOCHI OMjIeTa Ha
9K3aMEHE.

CornacHo miaHy, oOyvatouuiicss AompkeH HaOpath 100 peHTHHTOBBIX OaJIJIOB: 3a BpEMsI
y4eOHOro cemecTpa oOydaroniuiics n10omkeH HaOpaTh 60 peHTHHTOBBIX 0aJUIOB, U Ha dK3aMEHE
MOXKET ObITh HAYHUCICHO MakcUMyM 40 peHTHHIOBBIX 0auioB. bamibl MOTyT OBITH CHHJKEHBI 32
HapylIeHHE CPOKOB BBIMOJIHEHMS] NPAKTUYECKUX U JabOpaTopHbIX padboT (WM CpPOKOB
MIPEACTABJICHUS PE3YIhTAaTOB B JIMYHOM KaOMHETe cTyneHTta Ha caite ['YAII 6e3 yBaxutenpHOU
MIPUYMHBI), 32 HEJIOCTAaTOYHO KayeCTBEHHOE BBINOJHEHHE COJAEp)KATEIbHOW dYacTh pabdoT u
HapylieHus npu opopMIEHUHM OTYETOB MO paboTaMm, a Ha dK3aMeHe — 3a OIIMOKU B OTBETE, 32
HEJ0CTAaTOYHO TMOJIHBIM OTBET Ha BOMPOCH! OMiIeTa. 3a HEMOJIHbIE WM HEKOPPEKTHBIE OTBETHI Ha
JIOTIOTHUTEIbHBIE BOIPOCHI IIPETIOAaBaTEIS.

HtoroBasi olieHKa BBICTAaBISIETCS IO CyMME HaOpaHHBIX PEUTHUHIOBBIX OaJIJIOB IO
CIEAYIONIEN IKale COOTBETCTBUS:

- 0ot 0 1o 54 6anmnoB — “HEYNOBIETBOPUTEIHHO

- ot 55 10 69 6amIoB — “yIOBIECTBOPUTEIHHO;

- ot 70 no 84 GamioB — “xopoio’;

- 85 6amnoB u 6011ee — “OTIMYHO”.

[IpoMexyTOUHBI KOHTPOJb YCHEBAEMOCTH IPOBOJUTCS B COOTBETCTBUU  CO
crannaproM opranu3anuu ['YAII cuctembl meHemxmeHTa kadectBa 3.76 «llonoxenue o
TEKYIIeM KOHTpOJIE YCIEBAEMOCTH M MPOMEXKYTOUYHOM aTTeCTallid CTYIEHTOB U aclHUpPaHTOB
I'VAII, oOyuaromuxcsi mo 0O0pa3oBaTeNbHBIM TIPOrpaMMaM BBICIIETO OOpa30BaHUA» Ha
ocHoBanuu npukaza ['YAII u «O MonynbHO-PEHTHHTOBOM CHCTEME OIEHKH KauyecTBa ydeOHOMU
pabotsl ctyneHToB B 'Y AlDy.



JIuct BHECEHUs U3MEHEHUH B pabouylo IporpamMmy AUCLHUIIINHBI

Jlata BHeceHus
U3MEHEHUH U
JIOTIOJTHEHUH.

IToamucey BHecHIEro
U3MEHCHHUS

CozaepxaHue U3BMEHEHUM U TOTIOTHEHUH

Hata u Ne

MPOTOKOIA
3acefaHus
kadenpol

IToamuce
3aB.
Kadeapoit




