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ABSTRACT

Bachelor’s degree in 12.03.01 Electronic Instrumentation .

Study profile “Acoustic devices and systems”.

Course title:Analog and Digital devices.

Variable part of Block 1, 4 credits.

Instructor: Volkov P.A.

At the beginning of the course a student should be able to: reveal
natural-science essence of the problems arising during professional activity, to
attract the corresponding physical and mathematical apparatus to their
decision (PC-4);theability to solve problems of analyzing and calculating the
characteristics of electrical circuits (PC-3).

Learning outcomes:the ability to solve problems of analyzing and
calculating the characteristics of electrical circuits; the ability to search, store,
process and analyze information from various sources and databases, to
represent it in the required format using the information, computer and
network technology (PC-4); the ability to own the rules and methods of
installation.

Course description: The concept of analog devices; operational
amplifiers: parameters, basic op-amp circuits, amplifiers, filters,
comparators; concept of digital devices; logical elements;digital ICs;
combinational schemes; sequential circuits; development and analysis of
digital devices.

Main course literature:

1. Volovich, G.l. Skhemotekhnikaanalogovykhianalogovo-
tsifrovykhelektronnykhustroystv  [Circuitry analog and analog-digital
electronic devices]. Moscow, DMK Press, 2011, 528p.(rus)

2. Marchenko, A.L. Osnovyelektroniki: uchebnoyeposobiye [Basics of
electronics: a tutorial].Moscow, DMK Press, 2010, 296p. (rus)

3. Smirnov, YU.A, Sokolov SAVS Titov E.V.
Osnovymikroelektronikiimikroprotsessornoytekhniki: uchebnoyeposobiye



[Fundamentals of microelectronics and microprocessor technology: a
tutorial]. St. Petersburg, Lan, 2013, 496p. (rus)

Form of final control:pass-fail exam.



AHHOTAIUSA JUCHUIINHBI

«AHAJIOTOBBIE YCTPOMCTBA»

JucruninHa «AHAJIOTOBBIE YCTPOWCTBa» pa3paboTaHa yisi CTYIEHTOB,
oOyuaromuxcsi 1Mo HarpaniieHuto moaroroBku 12.03.01 ITpuGopocTtpoeHue, mo
npoduio «AKycTHYECKHE MPUOOPHI U CUCTEMBID», BXOJIUT B BapUATUBHYIO YacTb
TUCIUIUIMH 10 BeIOOpY.  Jlucnwmrmmuuel  (Momynm)  y4eOHOTO  TUTaHA
(b1.B.[1B.01.02).

JucuuninuHa peanusyercs Ha 3 Kypce B 6 cemecTpe.

OO6mrast TpyI0EMKOCTh OCBOCHHSI JUCITUTUINHBI «AHAJIOTOBBIC YCTPOMCTBAY
coctaBisier 216 yacoB (6 3a4€THBIX €IUHUI]). YUEOHBIM IUIAHOM MPETyCMOTPEHBI
JeKUHoHHble 3aHATHA (36 yacoB), mnabopaTopHble paboTtel (36 4yacos),
npakTuyeckue 3aHsaTus (36 yacoB), camocTosiTeNbHas paboTa cTyeHToB (72 yaca),
KOHTpOJIb (36 yacoB). @opMa KOHTPOJIS MO AUCIMILIMHE — IK3aMeH B 6 ceMecTpe.

JlucuuiuinHa «AHAJIOrOBBIE YCTPOMCTBA» OIMPACTCS HA YKE U3YUYEHHBIC

JTUCHUIUIMHBI,  Takue  Kak  «Marematudeckuit — aHanmms3y,  «Dusukay,
«3MepUTENbHO-BBIUUCIUTEIIbHBIE ~ KOMIUICKCH»,  «DU3UYECKHE  OCHOBBI
MOJTYYSHUS uHbOpMaITUNY, «IIEKTPOHHO-TIPOTPAMMHOE oOecrnieueHue

TUJPOAKyCTHYECKUX cucTeM», «lIpuknanHoe mporpammMupoBaHue» u Jip. B cBoro
ouepelb TUCIUILUITMHA «AHAJIOTOBBIE YCTPOMCTBa» SABISIETCA «(DYHIaMEHTOMY IS
M3y4CHUS JUCIIUTLIMHBI «ITpoexkTupoBanue CIIelMaTu3UPOBAHHBIX
MHKPOIPOLECCOPHBIX YCTPOHUCTBY.

eabr0 wu3y4yeHUs JUCHUIUIMHBI «AHAIOTOBBIE YCTPOWCTBA» SBIISIETCA
dbopMUpOBaHUE y CTYJACHTOB OOIMX IPEACTaBICHUN 00 aHAJIOTOBBIX YCTPOMCTBAX
Y BBIPA0OTKE MEPBUYHBIX HABBIKOB IPOTPAMMUPOBAHUS JJIsl ITUX YCTPOUCTB.

3agaum AMCUMIIMHBI:

- chopMHpOBaTh TPEJCTABICHWE O TMPUHIUINAX TMOCTPOCHUS YCTPOMCTB
Pa3IMYHOrO HA3HAYCHMS, B KOTOPBIX UCIIOIL3YIOTCSI aHAJIOTOBBIE YCTPOIMCTBA;

- chopMupoBaTh MpeICTAaBICHHE O MPUHIOHUNAX pPadOTHl aHAJOTOBBIX

YCTPOMCTB;



- chOopMHUPOBATh HABBIKH MPOTPAMMHUPOBAHUS AHAJIOTOBBIX YCTPOWCTB Ha
s3bike C U si3bIKe acceMOiiepa;

- chopMHUpOBaTh HABBIKM PEIICHUS 3a7ad C HMCIOJH30BAHHEM aHAJIOTOBBIX
YCTPOWCTB MPUMEHUTEIHHO K anmaparype aKyCTHUIeCKOT0 Ha3HAYCHUSI.

Jlis  yCHemrHoro W3y4YeHHWsS IUCIHUIUIMHBI «AHAJOTOBBIC YCTPOHCTBA» Y
oOyJaromuxcs JODKHBI OBITh CHOPMHUPOBAHBI CIEAYIOINE MpeABaAPUTEIHHBIC
KOMITCTCHITUH:

- CIIOCOOHOCTH MPEACTABIATh aJEKBAaTHYI0 COBPEMEHHOMY YPOBHIO 3HAHUH
HAyYHYI0O KapTUHY MHUpa Ha OCHOBE 3HAHUS OCHOBHBIX IOJIO)KCHHH, 3aKOHOB M
METOJ/IOB €CTECTBCHHBIX HAYK 1 MATCMAaTHKU;

- CIIOCOOHOCTh BBISIBJISITh €CTECTBEHHO - HAYYHYIO CYIIHOCThH MPOOIieM,
BO3HHUKAIOIIUX B X0JI¢ MPOPECCHOHAIBHON IEATCILHOCTH, MPUBICKATh I HUX
penieHust GU3NKO-MaTeMaTHYECKUI ammapar.

[Tnanupyemble pe3yabTaThl OOy4YCHMsI 1O JAHHOW TUCHMIUIMHE (3HAHWA,
YMEHUS, BJIAJCHUS), COOTHECCHHBIC C IUIAHUPYEMBIMH pPE3yJbTaTaMH OCBOCHUS
oOpa3oBaTeNbHON  MpPOrpaMMbl,  XapaKTepU3ylT  dTanbl  (HopMUpOBaHUS

CHEAYIOINX KOMIIETECHIINM:

Kon u ¢popmyuposka

Jrtanbl GOPMUPOBAHHUA KOMIIETEHMH
KOMIICTCHIIHH

METOJAbl aHalin3da, W PacucToOB, MNPOBCACHUIA

3 I/ISMCPCHI/Iﬁ n HCCHC)IOB&HPIIZ, TCHACHIIMH
HacT o
PasBUTHUA OJICKTPOHUKH, HUSMCPUTCIBHOU U

BBIYMCIIMTEIIBHON TEXHUKH
IIK-6

IIpoBecTu nMpoeKkTHpOBaHUE, KOHCTPYUPOBAHNE
TUIOBBIX CHUCTEM, IPUOOPOB, JeTajei U y3JIoB
Ha 0a3e CTaHIapTHBIX CPEACTB KOMIIbIOTEPHOTO

TFOTOBHOCTBIO K  aHaIU3y,
pacuery, NpPOEKTHUPOBAaHUIO U | YMeeT
KOHCTPYHPOBaHUIO B

IMPOCKTUPOBAHUSA, IPOBCCTU aHAJIN3, paACUYCTHI.
COOTBECTCTBHH C TCXHUYCCKUM

3alaHUEM THUIIOBBIX CHCTEM
a ’ HaBBIKaAMH pa6OTBI C OIICHOYHBIMH IlIIaTaMHU

STM32 F4 Discovery ¢ MUKpPOKOHTPOJUIEPOM

Ha  CXEMOTEXHHYECKOM W
STM32F429 u cencopubiMm KK skpanoMm,
3JIEMEHTHOM YPOBHSIX

MpUOOPOB, JeTajel W y3JI0B

Braneer | HaBbIKaMu IPOTrpaMMUPOBAHUS
MHUKPOINPOLIECCOPHBIX YCTPOHCTB Ha sA3blke C,
CIIOCOOHOCTBIO K aHaJun3y, pacuery,

MIPOEKTUPOBAHUIO M  KOHCTPYMPOBAHHMIO B
COOTBETCTBUM € TEXHUYECKHM 3aJaHUEM




TUIOBBIX CHUCTEM, NMPHOOPOB, JeTaneil 1 y3JIoB
Ha CXEMOTEXHUYECKOM U JIEMEHTHOM YPOBHSX

KaK  TPOEKTUPOBATh U  KOHCTPYHPOBATh
TUTIOBBIC CHUCTEMBI, NMPUOOPHI, ACTATU U Y3JIbI

3Haer
Ha 0a3e CTaHJapPTHBIX CPEJCTB KOMITLIOTEPHOTO
MIPOCKTUPOBAHHUSI
IK-9
IPOEKTUPOBATh U KOHCTPYHPOBATh THUIIOBBIE
FOTOBHOCTb IIPOCKTUPOBATH U CHUCTEMBI, MpUOOPHI, ACTAIM W Y3JIbI Ha Oa3ze
KOHCTPYHpPOBATH timossre | ¥ MCCT CTaHJIapTHBIX CpEICTB KOMIIBIOTEPHOT O
CUCTEMBbI, MPUOOPHI, JETalU U IIPOCKTUPOBAHUS
y37bl Ha 0a3e CTaHAapTHBIX
CpelCTB KOMITbIOTEPHOTO MPAKTUYCCKUMH  HABBIKAMH  HACTPOWKH U
MIPOCKTHUPOBAHHUS PEryJIMPOBKH MHKPOIPOLIECCOPHBIX YCTPOHUCTB
aKyCTMUYECKOTO Ha3HAYEHHUS, IPOEKTUPOBATH U
Bnaneer

KOHCTPYHUPOBATh THUIIOBBIC CHCTCMBI, HpI/I60pLI,
ACTaJIM U Y3JIbl Ha baze CTaHAApTHBIX CPCACTB
KOMITIBIOTCPHOT'O ITPOCKTUPOBAHUA

Jltst hopMHpOBaHUS BBIMICYKAa3aHHBIX KOMIICTCHIIN B paMKaX JHACIUATITAHBI
«AHAJIOTOBBIE YCTPONCTBa» NPUMEHSIOTCA CIEAYIOIIME METOJbl aKTUBHOTO
oOydeHus: mpoOsieMHOe OOy4YeHHe, MPOCKTUPOBAHUE, KOHCYJIHTUPOBAHUE W
PEUTHHIOBBI METOJ.

Kypc Bemercss ¢ mpuMEHEHHEM »BJIEMEHTOB SJIEKTPOHHOTO OOYy4YEHUS H
JTUCTAHITMOHHBIX 00pa30BaTENBHBIX TeXHOJOTHA. Ha mabopaTOpHBIX 3aHATHSIX
UCIIOJIB3YIOTCS olleHouHbIe Tiathl STM32 F4 Discovery ¢ MUKPOKOHTPOJLIEPOM
STM32F429 u cencopubiM KK sKpaHOM, IMPOM3BOJCTBA OJHOTO M3 BEAYIIUX
MHUPOBBIX TIPOU3BOJUTENCH MHKPOMPOIIECCOPOB M  MHKPOKOHTPOJUIEPOB —

ST Microelectronics.

|. CTPYKTYPA U COAEP KAHUE TEOPETUYECKOM YACTH KYPCA
(36 yac. MAO 12 yac.)

Paznen |. Anajiorosble ycrpoiicta (12 vac.)

Tema 1. Onepanuonnbie ycuauresn (6 yac.)



Obmue cBenenusi. WaeanbHblil onepanuoHHoN ycunutenb. CTaHmapTHas
cXeMma ONEpPalMOHHOro ycuiauTens. llapameTpbl onepanMoHHBIX YCHIIMTEINEH.
Tunel OIlEpallMOHHBIX yeunutenen. JluppepenunansHoe BKJIFOUCHHE.
HNuBeprupyromee BriIoueHue. HenmHBeprupyromee BriarodeHUE.OIHONOISPHOE
IIMTAHUE ONEPALMOHHBIX YCUIIATEIEH.

Tema 2. OyHKIUOHAJIbHBIE YCTPOICTBA aHAJIOTOBOM 3JIeKTPOHMKH (6
qyac.)

JInHEHbIE aHATIOTOBBIE BBIYACIUTEIBHBIE CXEMbI. AKTUBHBIE JJIEKTPUUECKUE
¢unbTpel. M3mepurensHble ycunutenan. Cxembl HETMHEMHOTO MpeoOpa3oBaHMUs

curHaiioB. Mamepurensubie cxeMbl. Kommnapartopsl.

Pa3nean |l. {udgpoBbie yeTpoiicTBa (24 yac.)

Tema 1. Beenenne B uugpoByo TexHuky(4 Jyac.)

Cucrempl cuucnenus. Ludpossle Muxpocxembl. Bungpl. Obnactu
npuMmeHeHus. Onucanue. Jlorndeckne 3eMeHThl. TpaH3uCTOPHO-TPAH3UCTOPHAS
noruka. Jloruka Ha komiiemeHTapHbix MOIT Tpansuctopax. Bi-CMOS noruka.

Tema 2. KomOuHanmonnbie ycrpoiictBa(6 uac.)

3akoHbl anreOpsl  Jorukd. CHHTE3 KOMOHMHAIIMOHHBIX CXE€M IO
MIPOU3BOJILHOU Ta0IUIe WCTUHHOCTH. Jlexonepsl. Konepsr.
MynbTuImekcopsl. JleMyJIb TUILIIEKCOPBI.

Tema 3. Tpurrepsi (4 uac.)

[Toctpoenue tpurrepusix cxem. RS-tpurrepsl. Cratnueckue D-Tpurrepsi.
MertactabunbHOCTh TpUrTepoB. [unamuueckue D-tpurrepel. T-Tpurrepst. JK-
TPUITED.

Tema 4.Cuerunku (4 gac.)

ACUHXpOHHBIE JIBOMYHbIE CU€Tuuku. HeaBowuHble cCUETUMKH C 0OpaTHOU
CBA3b0. HenBoWuHbIE CYETUMKM C NPEIBAPUTEIBHON 3anmuchio. CUHXPOHHBIE
KOJIbLEBbIE CUETUYNKHU. CUHXPOHHBIE IBOUNYHBIE CUETUUKHU.

Tema 5. Peructpsi (4 yac.)

[TapannensHbie peructpsrl. [locmenoBaTenbHble PETUCTPHI. Y HUBEPCAIBHbBIE

PETUCTPBL.



qyac.)

Tema 6. Hudpoananorossie u aHaIOro-uupposbie npeodpaszonaresu (2

O6mue cBeaenus. Ilapamnensabie LIAIL.  [locnmemoBarenbhubie 1AL

[Ipumenenne LAIL.  Ilapamnensubie ALl [locnemoBaremsnbie  ALIIL

[Tpumenenune AIIIL

Il. CTPYKTYPA U COAEPKAHUE MPAKTUYECKON YACTHU KYPCA

IIpakTnueckne 3ansaTus (36 yac.)

3ansaTue 1. OcHOBHBIE CXeMbl BKJIIOYEHHUA ONMEPaAUOHHOI0 YCHJINTEJIA

(2 gac.)

qac.)

1. CxemMa noBTOpUTENS HANIPSKECHHUS.
2. Cxema MHBEPTUPYIOIIETO YCHIIUTENS.
3. CxeMa HEMHBEPTUPYIOUIETO YCUITUTETIS.

4. TuddepeHimanbHOEe BKIIOYEHUE.

3ansaTue 2. OOHONMOJIAPHOE NMUTAHHME ONMEPAIMOHHBIX YyCWJUTeaen (2

1. O61mue cBeaeHus.
2. CmenieHne onepauruoHHOTO YCUIIUTENS ¢ OAHOMOISPHBIM MTUTAHUEM.
3. BBeneHne UCKyCCTBEHHOM HYJIEBOM TOUYKH.

4. Ilpumenenue npeoOpazoBarenell HaPSHKCHUS.

3ansaTue 3.CxeMbl JJMHEHHOT0 Mpeodpa3oBaHus CUTHAJIOB (2 4ac.)
1. UcTOYHUKYN HANIPSIKEHUS], YIIPABIIIEMbIE TOKOM.

2. cTouHUKY TOKa, yIpaBisieMble HAPSKECHUEM.

3. IuBepTOpHI COMPOTUBIIECHUS.

4. T'upatopsi.



3ansTue 4-5. AKTUBHBIE dJIeKTpUYecKue GuabTpshI (4 yac.)
1. OcHOBHBIEC TOHSTHSI.

2. OUIbTPHI HIXKHUX YaCTOT.

3. ®uIbTPHI BEPXHUX YACTOT.

4. TTonocoBbie (GUIBTPHI.

5. Ilomoco-noapstonye GUIbTPHI.

6. Peanuzanust uiabTpoB Ha ONEPAIIMOHHBIX YCUITUTEISAX.

3ansTue 6. U3mepuresbHbie yeuiauTeu (2 yac.)

1. 3MepuTenbHBIN YCUIUTENb Ha OJJHOM ONEPALIMOHHOM yCHIIUTENE.
2. I3MepuTenbHBIM yCUIINTEND HA ABYX ONEPAIMOHHBIX YCUITUTENAX.
3. 3MepuTenbHbIi yCHIIUTENh Ha TPEX ONEPAIIMOHHBIX YCUITUTEISAX.

4. IlpuMeHeHrne U3MEPUTENIbHBIX YCUITUTEIICH.

3ansaTue 7. CxeMbl HEJIMHEHHOT O NIPe0OPA30BaHUS CUTHAJIOB (2 4yac.)
1. Jlorapudmupyromiue rnpeoOpazoBaTemu.

2. DKCTIOHEHITHATBHBIC TTpeoOpa30BaTely.

3. [Ipenu3noHHbIE BBIMPIMUTEIH.

4. Nnrerpupyroias cxema.

5. luddepenunpyromas cxema.

3ansaTue 8. UsmepuresnbHbie cxeMbl (2 yac.)
1. U3mepeHnue 3apsa.

2. 3mepurtenu aMIUTUTY/IbI.

3. @OTORIEKTPUIECKHIE U3MEPEHUSI.

4. MocTOBBIE U3MEPUTEIBHBIE CXEMBI.

5. 3aMepenue TemmepaTypsl.

6. KommapaTopsl.

3ansTue 9. Anredopa Joruku u Jorudeckue GyHkuuu(2 gac.)

1. Anrebpa JTOTUKA. YTIPOIIEHUE JTOTHIECKUX BBIPAKEHUH.



2. [IpencraBneHue TOTUYECKUX (PYHKIIHM.
3. 3anuck norudeckoit pyHkiuu o tadnuie B Buge CAHO.

4. 3anuck noruyeckoi pyHkuuu no tadnuie B Buge CKHO.

3anstue 10-11. IlocTpoenne joruyeckoi cxemnl (4 yac.)
1. Munumu3amus J0rudeckux GyHKIUH.
2. IlpeobpazoBanue noruyeckoit pynkuuu B 6a3uc M-HE.

3. IIpeoGpazoBanue norudeckont pynkuuu B 6azuc MJIN-HE.

3ansTue 12. Jlornvyeckue 3j1eMeHTHI M cXeMblI (2 4ac.)
1. OcHOBHBIE JIOTHYECKUE DJIEMEHTHI.

2. Ilepexop OT TOTHUECKO (PYHKIHH K JIOTHIECKOU CXEeMe.

3anstue 13. IlpeoOpasoBaresnn kKoaoB (2 yac.)
1. lemmdparop.

2. [lludparop.

3. JleMynbTHUILIEKCOP.

4. MynbTUILIEKCOD.

3ansrtue 14. Tpurrepsi (2 yac.)
1. Acuaxponnsbiii RS-Tpurrep.

2. Cunxponssiit RS-tpurrep.

3. T-tpurrep.

4. D-tpurrep.

5. JK-tpurrep.

3ansitue 15. Cuerunku (2 4ac.)
1. ACUHXPOHHBIN CUETUHK.

2. CHHXpOHHBIN CYETYHK.

3. PeBepcuBHBII CUETUHK.

4. JlecATUYHBIN CUETUHK.



3ansaTue 16.Peructpsnl (2 yac.)

1. IMapaynenbHbIA PETUCTP CO CTATUYECKUM BXOJOM TaKTUPOBAHMUS.
2. [TapannenpHBIA PETUCTP C AMHAMUYECKAM BXOJIOM TaKTUPOBAHUS.
3. CIBUTOBBIE PETUCTPHI.

4. YHUBEpPCAJIbHBIE PETUCTPHI.

3ansarue 17. Hudpoananorossie npeodpasoBaresau (2 yac.)
1. ITapaysmensubie LATL
2. ITocnenosarenbunic 1TAIL

3. [Ipumenenue LAIL

3ansaTue 18. AHanoro-undposbie npeodpasoBarenu (2 yac.)
1. Mapamnensusie AL

2. AIIIT mocnenoBaTeIbHOTO CUYETA.

3. ALII mocnenoBaTenbHOro MPUOIMKEHUS.

4. Unrerpupyromue ALIL

5. [Ipumenenne ALIIL.

JlabopaTopHbie padoThI

(36 yac. MAO 8 uyac.)

Jladoparopnasi pa6ora Nel (8 uac.)

Tema: [IporpammupoBaHue 32-pa3psIHoro MUKPOKOHTPOJIIEpA
STM32F407VG nnst  BBIMIOJHEHWS BBIYMCIUTEIBHBIX 3amad. BeluucicHue
anreOpandecknxX BbIpaKCHUN. BBIUKCICHHE TPUTOHOMETPUYECKUX BBIPAKCHUM.

Wurerpuposanue u quddepennuponanne. Padbota ¢ matpuiiamu.

Jlaboparopnasi pa6ora Ne2 (8 uac.)
Tema: IIporpammupoBanue 32-pa3psIHOTO MUKPOKOHTpOJUIEpa Jjisi OOMeHa

uHdopmaruelt ¢ KommbloTepoM mocpeacTBoMm wuHTepdeiica USB. bubmuorexu



IPOrpaMMHBIX MOJyJiel. Y cTaHOBIIEHHE U pa3pbiB coennHeHns. OOMeH TaHHBIMU
npu ucnoias3oBanun MeTofoB Control, Interrupt u Bulk. Mexanusmbl
npepbiBanuii. Jlormueckue ypoBHM oOMeHa naHHbIMH. llepemaya maHHBIX TIO

YPOBHAM. Twunbl nepeaad JaHHbIX. Kaﬂpm, KOHCYHBIC TOYKH, KaHAJIbI, IAKCThI.

JlaGopaTopnasi padora Ne3 (4 yac.)

Tema: [IporpammupoBaHue MUKPOIPOLECCOPHOTO yCTPOMCTBA
KOJUPOBAaHUS M  JACKOJUPOBAHUS  IUKIAYECKOro koma. DopmupoBaHue
nopokaarniero MuorouieHa. @opMmupoBanre KoAOBbIX kKoMOuHanuil. [IpoBepka

paboTOCTIOCOOHOCTH.

Jlaboparopnasi pa6ora Ne4 (6 gac.)
Tema: IIporpamMmmupoBaHu€ yCTpOWCTBA BBOJIa AHAJIOTOBBIX CUTHAJOB C
noMoIIblo BcTpoeHHoro u BHemHero AL 3ammTa npeasiaymumx 1ad0paTopHBIX

pabor.

Jladoparopnasi pa6ora NeS (6 gac.)
Tema: Ilpaktuueckas pabora CCPLDEPM240T100C5 B cpene

AlteraQuartus na si3pixe Verilog. 3amura npeaplaynmx 1a00paTopHbIX padoT.

Jlaboparopnasi pa6ora Ne6 (4 yac.)
Tema: [IporpammupoBanue tarimepoB.lIporpammupoBanue
MHUKPOIPOLIECCOPHOTO YCTPOMCTBAa cOopa U OTOOpakeHHs] MHPOpMaluU. 3aiuTa

MPEABIAYINX JIA0OPATOPHBIX Pa0OT.

I1l. YYEBHO-METOIAMYECKOE OBECIIEYEHHUE
CAMOCTOSATEJBHOMN PABOTBI OBYUAIOIIUXCSI

VY4ebHo-MeToIMueCcKOoe obecrieueHue CaMOCTOATEILHOMN paboTHI
oOydaromuxcss 10 JHCHUIUIMHE «AHAJIOroBble M IU(GPOBBIE YCTPOMCTBA»

npenacrasiieHo B [Ipunoxenuu 1 u BkiroyaeT B ceOs:



- MIaH-TpaduK BBIMOJIHEHHUS] CAMOCTOSITENIbHON pabOThl MO TUCIUIUIMHE, B
TOM YHCJIE TPUMEPHBIE HOPMBI BPEMEHU Ha BBINOJHEHUE MO KaXKIOMY 33JaHUIO;

- XapaKTEepPUCTHUKA 3aJaHUM JJI1 CAMOCTOATEIBLHON paboThl 00yUYalOIIUXCA U
METOIMYECKHE PEKOMEH/IAlUHU 10 X BBIIIOJIHEHHUIO;

- TpeOoBaHUSI K TPEACTABICHUI0 U  OQOPMIICHUIO  PEe3yJbTaTOB
CaMOCTOSATENbHON pabOThI;

- KPUTEPUU OLICHKHU BBINIOJIHEHUS CAMOCTOSITENIbHOU PaOOTHI.

IV. KOHTPO.JIb JJOCTUXKEHMS LEJEA KYPCA

Ne Koutponupyemslie O1ieHOYHBIE CpEJICTBA -
n/m | Momynu/ pazaenst / Kozp! u sTanst HAaUMEHOBAHUE
TEMBbI JTUCIUILINHBI (dhopMupoBaHus TEKYIIUH MIPOMEXKYTOUHAs
KOMITETCHITHIA KOHTPOJTb aTTecTanus
1 | AnasoroBsle [1K-6, T1IK-9 YO, K31 3auer.
YCTpOMCTBA Bompocsr 1-15
2 | Hudpossie [1K-6, I1K-9 YO, K32 3ayer.
yCTpoOiicTBa Bomnpocsr 16-36

YO - ycrasiil onpoc, K3 — KOHTpOJIbHOE 3a/1aHKeE.

Turnossie KOHTPOJIbHBIE 3a1aHus, METOJIMYECKUE MaTepuasl,
ONpEAENSIONME MPOUEAYPhl OLEHUBAHUS 3HAHWI, YMEHUW U HaBBIKOB M (WJIN)
OTbITA JEATETLHOCTH, a TaKXKe KPUTEPUH U TOKa3aTelau, HEOoOXOIUMBbIE ISt
OIICHKM 3HAHWM, YMEHU, HaBHIKOB M XapaKTEPU3YIOIIHUE ATarbl (POpMUpOBaAHUS
KOMIIETEHLIMA B OCBOCHMUS MPOrPaMMBbl,

npoiiecce 00pa3oBaTebHON

npeacTasiieHsl B [Ipunoxenuu 2.

V. CIUCOK YUYEBHOH JIUTEPATYPbI U UH®OPMAIIUOHHO-
METOINYECKOE OBECIIEYEHHUE JUCHUIIJINHBI

OcHoBHas JuTEparypa



1. BonoBuu, I'M. CxeMoTexHHMKa aHAJOTOBBIX W AaHAJIOTO-IU(PPOBBIX
AJIEKTPOHHBIX YCTPOUCTB [DIEKTpOHHBIA pecypc]: ydebnoe mocodbme / I'.H.
BomoBuu. — DnektpoH. nan. — Mocksa: JIMK IIpecc, 2011. — 528 ¢. — Pexum
nocryma: https: //e.lanbook.com/book/61027. — 3ari. ¢ skpaHa.

2. Mapuenko, A.JI. OCHOBBI JIEKTPOHUKH [ DIEKTPOHHBINA pecypc]: yueOHoe
nocobue / A.JI. Mapuenko. — DnektpoH. gaH. — Mocksa: JIMK Ilpecc, 2010. —
296 ¢. — Pexxnm nmoctyma: https: //e.lanbook.com/book/889. — 3ari. ¢ sxpana.

3. CmupnoB, FO.A. OCHOBBI MHUKPOAIJIEKTPOHUKH U MHUKPOIPOLIECCOPHOU
TEXHUKH [DNIeKTpoHHBIN pecypc|: yuebHoe mocobme / FO.A. Cmupnos, C.B.
Cokonos, E.B. TutoB. — Dnekrpon. gadH. — Cankrt-IlerepOypr: Jlanb, 2013. —
496 c¢. — PexxuM noctyma: https://e.lanbook.com/book/12948. — 3ari. ¢ sxpana.

JlonoiHUTEIbHAS JIUTEepaTypa

1. AsepuenkoB, O.E. OCHOBbI CXEMOTEXHHUKH AaHAJIOTO-IU(POBBIX
YCTPOMUCTB [DNIeKTpOoHHBIN pecypc]: ydueOHoe mocobue / O.E. ABepueHKoB. —
OnektpoH. nmaH. — Mocksa: JIMK Ilpecc, 2012. — 80 c¢. — Pexum gocryma:
https://e.lanbook.com/book/4139. — 3ari. ¢ skpaHa.

2. AsepuenkoB, O.E. HHTerpajibHble ONEpalMOHHBIE YCHUIUTEIN MU UX
npuMeHeHue [DNeKTpoHHbIN pecypc]: yueOHoe nmocobue / O.E. ABepueHKOB. —
OnektpoH. naH. — Mocksa: JIMK Ilpecc, 2012. — 87 ¢. — Pexum gocrymna:
https://e.lanbook.com/book/4138. — 3ari. ¢ skpana.

3. Mapuenko, A.JI. JlaGopaTOpHBI MPAKTUKYM IO DJICKTPOTEXHUKE WU
AJIEKTpOHUKE B cpene Multisim [DmekTpoHHBIN pecypc]: yueOHoe mocodue / A.JL.
Mapuenko, C.B. OcBanpa. — DnektpoH. naH. — Mocksa: JIMK Ilpecc, 2010. —
448 c¢. — Pexxum poctyna: https://e.lanbook.com/book/897. — 3ari. ¢ skpana.

Ilepeuenn pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTH

«AHTepHeT»



1. STMicroelectronics -MuUKpOIJIEKTpOHHAST KOMIAHHS, 3aHUMAIOIIMXCS
pa3pabOTKOM, W3TOTOBICHHEM U MPOJAKEH Pa3IUYHBIX ITOJYIPOBOJHHKOBBIX
SJIEKTPOHHBIX U MUKPOAJICKTPOHHBIX KOMIIOHEHTOB: WWW.St.com.

2. AnalogDevices -kommanusi, pa3paOaTbIBaroIias, MPOU3BOISIIIA |
peau3yrolnas BbICOKOITPOU3BOIUTEIBHBIC MHUKPOCXEMBI 00pa0OTKH aHAIOTOBBIX,

HI/I(I)pOBBIX N CMCIIIaHHBIX CI/IFHaJ]OB:WWW.analoq.Com.

3. NXP Semiconductors - moCTaBOIMK BBICOKOTIPOHM3BOIUTEIHHBIX
CMCIIAHHBIX  [U(PO-AHATIOTOBBIX M  CTAHAAPTHBIX  MOJYNPOBOJHUKOBBIX

KOMITIOHEHTOB: WWW.NXP.Com.

4. «AHrcTpeM» — pOCCHICKas Trpynmna KOMIIAHWW, MPOU3BOJUTEID

HHTErpajbHbIX CXEM: WWW. angstrem.ru.

5. Hayunas snextponHas oubanoreka eLIBRARY.RU: http://elibrary.ru.

Ilepeyenb HGOPMANUMOHHBIX TEXHOJIOTHIT M MIPOTPAMMHOIO0 0OecneyeHmst

HpOFpaMMHOC O6€CH€‘{GHI/IG, AJOCTYIIHOC CTyACHTaM IJI1 BBIIIOJHCHUA

3aIaHUH TI0 TUCIUIUIMHE, a TAKXKE JIJIE OpraHU3alMi CaMOCTOSITEIbHON PabOTHhI:

MecTo pacnoJioxxeHust
KOMNBbIOTEPHOI TEXHUKH,
HA KOTOPOM YCTAHOBJIEHO

NMporpaMMHoe
obecnevyeHue, KOJIUIECTBO
pabo4ux Mect

IlepeyeHb nporpaMMHOro odecreyeHust

— MicrosoftOfficeProfessionalPlus 2016 — oducHblil maker,
BKJIIOYAIONIUI MporpaMMHoe oOecrieueHre s paboThl C
Pa3IUYHBIMH TUTIAMH JOKYMEHTOB;

— 7Zip 9.20 - cBoOOAHBIN (ailOBBI apXHBAaTOpP C BBICOKON
CTETIEHBIO CHKATHsI TaHHBIX;

KoMIbIoTepHBIH Ki1ace — ABBYYFineReader 11 - mnporpamMMa s ONTHYECKOTO
kadeaper pacro3HaBaHMs CHUMBOJIOB;
[TpubopocTtpoenus, — Elcut 6.3 Student - nporpamma ans mpoBeAEHUS
Ayn. E628, MH)XEHEPHOIO aHaJIM3a M JBYMEPHOIO  MOJIECIUPOBAHUS
21 METOJIOM KOHEYHBIX dJieMeHTOB (MKD);

— AdobeAcrobatXIPro — maker mporpamm [yis CO3MaHUS H
MIPOCMOTpA JIEKTPOHHBIX MyOiuKanuii B popmate PDF;

— AutoCADElectrical 2015 LanguagePack — English -
TpEXMEpHasl CUCTEMAa aBTOMATU3MPOBAHHOTO NMPOEKTUPOBAHUS
U YepUEHHUS;



http://www.st.com/
http://www.analog.com/
http://www.nxp.com/
http://www.angstrem.ru/
http://elibrary.ru/

— MathcadPrime 3.1 AKageMu4ecKui - cucreMa
KOMITBIOTEPHOW aJIreOphl, OPUCHTHPOBAHHAS HA IOJTOTOBKY
I/IHTepaKTI/IBHBIX I[OKyMCHTOB C BBIUHUCJICHUAMU U BI/I3yaHLHBIM
COIPOBOKICHHEM.

VI. METOANYECKHUE YKA3AHUA 110 OCBOEHUIO JUCHHUIIJINHBI

Ha uzyuenne nucrmrmnel otBogutcs 108 yacoB ayauTopHbIX 3anHsaTiii 1 81
4aCcOB CaMOCTOSITENTLHON paOOTHI.

JInst OCBOGHHMSI AMCUMIUIMHBI CIEAYeT W3YYUTh HMCTOYHHKH M3 CIIHCKa
OCHOBHOM M JIOMOJHUTEIBHOM JIMTEPATyphl, DSJIEKTPOHHBIX OOpPa30BaTEIHLHBIX
peCypcoB, OXBaThIBAIOIIMX JAHHYIO TEMY, PaCCMAaTpPUBaTh MPAKTUUYECKUE MPUMEPHI
0 TEMaM, BBIIONHATH 3aJaHWsl Ha TPAKTHYECKUX 3aHATUSAX, BBIMOJIHUTD
KOHTPOJIbHBIE 3a/laHMsl, 3HAKOMHUTBCS C TMOHATUAMU U OIpPENENICHUSMHU, HaXOIUTh
OTBETHI HA BOIPOCHI JJIsi CAMOKOHTPOJISL.

PexoMeHaanmum no NoAroToBKe K 3a4eTy.

[Io oOkOHYaHMIO JIEKIMOHHOTO M  TMPAKTHYECKOro Kypca  CIeIyeT
3aKJTFOUMTEIIBHBIN ATall CAMOCTOSITEIbHON pabOTHI CTY/IEHTa IO MOATOTOBKE K 3a4ETYy.
[Ipyn moaroTroBke K 3a4eTy CTYACHTY CJlEQyeT MOBTOPUTH JIEKIMOHHBIA Marepuall,
U3yYUTh WCTOYHUKUA W3 CIMCKA JIMTEPaTyphl, TMOJITOTOBUTHCS K OTBETY Ha BCE
BOTIPOCHI, BKJIIOUeHHBIE B «llepedernr BOmpocoB K 3aueTy». Bo BpeMs moaAroToBKu
K 3a4eTy CTYJIEHT JOJDKEH CUCTEeMAaTU3UpPOBaTh 3HAHMS, MOJY4YEHHbIE UM IIpU
U3YYCHUU OCHOBHBIX TE€M AWCIUIUIMHBI B TEUEHHE CEeMecTpa. ITO MO3BOJIIET
OOBEIUHUTD OTJENbHBIE TEMbI B €IMHYIO CUCTEMY JAUCLHUIUINHBI.

CrnenyeTt BBIICIUTH MOCIEIHUN JeHb (TM00 4acTh €ro) mnepeja 3a4eToM s
JOTIOJTHUTENBHOTO TMOBTOPEHUSI BCETO0 00bEMa BOIPOCOB B LIEJIOM. JTO MO3BOJISAET

CTYAEHTY CaMOCTOSITEJIbHO NIEPENIPOBEPUTH YCBOCHUE MATEPHUAJIA.

VIl. MATEPUAJBHO-TEXHUYECKOE OBECITEYEHUE
T CTUTIIAHBI



I[J'IH MNPOBCACHUA JICKOMOHHBIX MW HPAKTHYCCKHX 3aH}ITI/H71, a TaxKXKE IJId

OpPraHM3alMH CaMOCTOATEIbHOW pPadOThI

o0OecrieyeHue:

CTYJ€HTaM JIOCTYIIHO CJIEIYyIOLIee

HaumenoBanue
000py/10BAHHBIX OMeNIeHU
H INOMeIleHu 119
CaMOCTOSITEJIbHOM PadoThl

Ilepeyennb 0CHOBHOTO 000pPYAOBAHMA

JlaGopaTopus Yactotomep ®@-551A; wacroromep Y3-34; Yacroromep U3-

I'uapoakycTuueckux — cucteMm | 32;

kadenpel  npubopoctpoenus, | Hoyroyk  LenovoThinkPad  X12le  Black 11.6"

ayn. E 627 HD(1366x768) AMD E300.2GB DDR3.320GB
JlabopaTtopHble  yCTaHOBKM JJii  MpPOBEACHUS  paboT

JaGoparopus [Tymo " LALicyCTquCKHI?I nedexrockor Y{[2-12, ;

BUGPO3AMIATHI Kadeaphi ymMoMep Svan, akyCcTHYecKuil KanuOparop, reHepaTopbl

npubopocTtpoenus, aya. E 629

3BYKOBOM 4acCTOTHI, MWJUIMBOJIBTMETPHI, Irymomepsl BIIIB
3M, KOMIUIEKT MPY>KUH Ul UCCIE0BAHUS BUOPOU3OIIALMH,
BUOPOCTOJI, ocuusuiorpad.

Kommnbrorepneiii  kiace, Ayn.
E628

Momno6ioxk HP ProOme 400 All-in-One 19,5 (1600x900),
Core i3-4150T, 4GB DDR3-1600 (1x4GB), 1TB HDD 7200
SATA, DVD+/-RW,GigEth,Wi-Fi,BT,usbkbd/mse,Win7Pro
(64-bit)+Win8.1Pro(64-bit),1-1-1 Wty

Uuraneubie 3anel  Hayunoit
OMOINOTEKH JIBOY c
OTKPBITBIM JOCTYIIOM K (DOHITY

(xopmyc A - ypoBeHb 10)

Momno6ioxk HP ProOme 400 All-in-One 19,5 (1600x900),
Core i3-4150T, 4GB DDR3-1600 (1x4GB), 1TB HDD 7200
SATA, DVD+/-RW,GigEth,Wi-Fi,BT,usbkbd/mse,Win7Pro
(64-bit)+Win8.1Pro(64-bit),1-1-1 Wty

Cxopoctb noctyna B Uuteprer 500 MoOut/cek.

MynbTuMenvitHble Ay IUTOPUHI
E628, E625, E627

npoekTop 3-chip DLP, 10 600 ANSI-mm, WUXGA 1 920x1
200 (16:10) PT-DZ110XE Panasonic; skpan 316x500 cwm,
16:10 ¢ 21. mMpUBOIOM; KpPEMJIEHHUE HACTEHHO-NOTOJIOYHOE
ElproLargeElectrolProjecta; npodeccuonansnas XXK-nanensb
47", 500 Kn/m2, Full HD M4716CCBA LG; noacucteMa
BUJICOMCTOUYHUKOB oKyMeHT-kamepa CP355AF Avervision;
nojicucTemMa BUJICOKOMMYTAIIHH; nojicucTemMa
ayJUOKOMMYTallUd M 3BYKOYCHUJIEHHS;  IOJACHUCTEMA
MHTEPAaKTUBHOIO  ympaBieHus;  OecnpoBognbie  JIBC

o0ecrieyeHbl  cHUCTeMOM Ha  ©0a3e TOYeKk  JIOCTyma
802.11a/b/g/n 2x2 MIMO(2SS)




[Tpunoxenue 1

MHHUCTEPCTBO HAVKHU M BBICIIIETO OBPA30OBAHU S POCCUNCKON ®EIEPALIAN

®denepalibHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00Pa30BaTENbHOE YUPEKIEHHE BBICIIIET0 00Pa30BaHHUs
«/{aabHEeBOCTOUYHBIN (eepabHbI YHUBEPCUTET»
(ABDY)

NHKEHEPHAS HIKOJIA

YYEBHO-METOJUYECKOE OBECIIEYEHUE CAMOCTOSATEJBHOM
PABOTbBI OBYYAIOLIUXCS
10 IMCHUILTHHE
«AHaJjIoroBbIe U HM(pPOBHIE YCTPOUCTBA)
Hanpagaenue noarorosku 12.03.011Ipu6opocrpoenne
popuiIb «AKYCTHUECKHE TPUOOPHI U CUCTEMBI
dopma NOArOTOBKYU OYHAS

BaaauBocToK
2020



HJIaH-I‘pa(l)HK BBINOJIHEHUSI CAMOCTOATEJIbLHOH paGOTLI o IMCIMUIIJINHE

Ne
n/n

Hara/cpokn
BbITIOJIHEHUS

Bun

CaAaMOCTOATEJILHOM

padoThI

IpumepHbIe
HOPMBI

BpeMeHHU Ha
BbITIOJIHEHH €

dopma
KOHTPOJIA

1. OnepanoHHbIe
YCWINTENN

1-2 HeIens
cemectpa

N3yuenue
TEOPETHUUECKUX
BOIIPOCOB,
MOATOTOBKA
JICKIUSIM.

84

YCTHBIN
omnpoc, K31

2.OyHKIMOHAIBHBIC
YCTpOMCTBa
aHaJIOTOBOM
JIEKTPOHUKHU

3-6 HEeNEeIs
cemecTpa

N3yuenue
TEOPETUYECKHUX
BOIIPOCOB,
IIOArOTOBKA
JICKIIWSIM.

16 4

YCTHBII
onpoc, K31

3. BBenenue B
U(POBYIO TEXHHUKY

7-8 Helens
cemecrtpa

N3yuenue
TEOPETHYECKUX
BOIIPOCOB,
IIOATOTOBKA
JEKLUSIM.

84

YCTHBIN
ompoc, K32

4. KomOuHAIMOHHBIE
YCTpOMCTBa

9-10 Henens
cemecTpa

N3yuenue
TEOPETUYECKHUX
BOIIPOCOB,
IIOArOTOBKA
JICKIIWSIM.

YCTHBIN
onpoc, K32

5. Tpurrepsl

11-12 wHepens
cemectpa

N3yuenue
TEOPETUYECKUX
BOIIPOCOB,
NOArOTOBKA
JEKLMSM.

84

YCTHBIN
ompoc, K32

6. CueTunku

13-14 wHepnens
cemectpa

N3yuenune
TEOPETUYECKUX
BOIIPOCOB,
MIOATOTOBKA
JICKIIUSIM.

YCTHBIN
onpoc, K32

7. Peructpsl

15-16 wuenens
cemecTpa

N3yuenune
TEOPETUYECKUX
BOIIPOCOB,
MIOATOTOBKA
JICKIUSIM.

YCTHBIN
onpoc, K32

8. Hudpoananorossie
U aHanoro-uugpoBbe
npeoOpazoBaTean

17 Henens
cemectpa

N3yuenue
TEOPETUYECKUX
BOIIPOCOB,
NOATrOTOBKA
JIEKIMSIM.

64

YCTHBIN
onpoc, K32

Crauya 3ayera

18 HeIens
ceMecTpa

ITonroroBka
crade
cradJa 3aderTa.

K

3a4era,

144

3a4€T




PexoMeHIanuu mo caMoCToATEIbHOM padoTe CTYJAeHTOB

BreaynutopHas camocTosTenbHas paboTa BKIIOYAET B CeOsl CICTYIOIIHEC
dbopMBI YIEOHOU eI TENHHOCTH:

- U3y4Y€HUE OCHOBHOTO M JIOMIOJIHUTEIHFHOTO TEOPETUYECKOTO MaTepuaia mo
ydeOHUKaM, TOCOOHsIM, MOHOTpadUsIM, IEPUOIUYECKON JTUTEpaType;

- CAMOCTOSATENIPHOE H3YUYCHHE JIOTIOJHUTEILHOTO TEMaTHYECKOrO0 MaTepuaa
Kypca;

- MOATOTOBKA K c/adye 3a4eTa.

Jl1st caMmocTOsATENBHOM padOThI MPEyCMOTPEHBI CIEYIOIINE 3aJaHus.

3aganue K 3aHaTHIO 1. «OnepaunonHbie ycuiauream» (8 vac.)

N3yunTh UCTOYHMKH W3  COUCKA JIATEPATYpbl U DIIEKTPOHHBIX
o0pa3oBaTeNbHBIX  PECYpPCOB, OXBAaTHIBAIOIIMX JIAaHHYIO TEMYy, BBIOpaTh
MPAKTUYECKAE TPUMEPBl MO TEMaM, O3HAKOMHUTHCS C TMOHATUAMU H
oTpeieieHUsIMU, C(HOPMYIUPOBATH MHTEPECYIOIIUE BOIMPOCHl, HAUTH OTBETHI Ha
BOIIPOCHI JIJII CAMOKOHTPOJIA:

1. Yto Takoe oneparMoHHbIN yCUIIUTEb.

2. IlepeuncnuTe OCHOBHBIC XapaKTEPUCTUKU HACAIBHOTO OMEPAIIMOHHOTO
YCUJIATEIISL.

3. Ilepeuncnure BoiBOABI OV U yKaX)uUTE UX Ha3HAYCHHE.

3aBUCUMOCTH KO3 (HUIIMEHTA YCUIICHUS OT YaCTOTHI.

4
5. IlpaBuna ananu3a cXeMbl C ONIEPALMOHHBIM YCUIUTENIEM.
6. brok-cxema oneparuoHHOTO YCUITUTEIS.

7

OCHOBHBIC CXEMBbI BKIIOUCHMUS OIICPAIMOHHOI'O YCUJIUTCIIA.

3aganue K 3aHATHIO 2-3. « DyHKIHOHAJIbHbIE YCTPOCTBA aHAJIOTIOBOM
JjIeKTpoHuKmW» (16 yac.)
WN3yuynTp HWCTOYHMKM U3  CIHCKAa JIMTEPAaTypbl MW  DJIEKTPOHHBIX

0o0pa3oBaTeNbHBIX  PECYpCOB, OXBAaThIBAIOIIMX JIAHHYIO TeMy, BBIOpaTh



MpPaKTUYECKHEe TMPUMEpPhl 1O TeMaM, O3HAKOMHTHCS C TOHATUAMH U
OTpeeNeHUsIMH, CHOPMyIUPOBATH MHTEPECYIONIUE BOMPOCH], HAUTH OTBETHI HA
BOIPOCHI /111 CAMOKOHTPOJIS:

1. HcTouHuK HampsoKeHUS, YOPABISIEMBIA TOKOM: CXEMa, pacUeTHBIE
COOTHOIIICHHSI.

2. HcTOYyHMK TOKa, YNpaBlIIeMbld HaNpPSHKEHUEM: CXEMa, pacuyeTHBIE
COOTHOTIICHHSI.

3. Buabl u XxapakTepucTuku QGUIbTPOB.

4. Peammzarus GUILTPOB HA ONIEPANIMOHHBIX YCUITATEIISX.

5. M3mepuTenbHbIE YCWINTETN Ha OMEPAIMOHHBIX YCHIIMTEISAX: CXEMBI U
CBOMCTBA.

6. Jlorapudmupyromuii mpeodpa3oBaTeiib: cCXeMa U CBOMCTBA.

7. DKCNOHEHIMAIbHBIN TpeoOpa3oBaTeib: CXeMa 1 CBOMCTBA.

8. BrinpsiMuTenu Ha onepanuoOHHBIX YCUIIUTESAX: CXEMbI U CBOMCTBA.

9

KommapaTtop Ha onepanroHHOM yCHIIUTENE: CXeMa 1 CBOHCTBA.

3ananue K 3aHATUIO 4. «BBeaeHue B HU(PPOBYIO TEXHUKY» (8 yac.)
M3yuynTp HMCTOYHMKM W3  CIHCKA JIMTEPAaTypbl W DJIEKTPOHHBIX
o0pa3oBaTeNbHBIX  PECYpCOB, OXBAaThIBAIOIIMX JIaHHYI0 TEMy, BbIOpaTh
NpPaKTUYECKUE TMpPUMEPBl 1O TEMaM, O3HAKOMUTBCS C TOHATUSMU U
orpeneneHus MU, cHOPMYJIMPOBATh MHTEPECYIOIINE BOIPOCHI, HAMTH OTBETHI Ha
BOITPOCHI JIJIs1 CAMOKOHTPOJIS:
1. Kak nepeBecTH 1eCATUYHOE YUCIIO B IBOUYHOE.
Kak nepesecty JBOMYHOE YUCIIO B IECATUYHOE.
VYcnoBHO-Tpadguyeckoe 0003HaUYECHNUE JIOTHUYECKUX AIIEMEHTOB.
TaOnauIbl MCTUHHOCTH JIOTUYECKUX JIEMEHTOB.
CaoiictBa u npumenenue TTJI noruku.
CaoiictBa u npumeHenne KMOII noruxm.

CaoiictBa u npumeHenue DCJI norukmu.

©® N oA W N

CaotictBa u npumeHeHneBi-CMOS soruku.



3ananue k 3aHaTHIO 5. « KoMOMHaIIMOHHBIE ycTpoiicTBa» (8 yac.)

HSy‘II/ITB HCTOYHHNKH nus3 CIINCKa JIUTCPATYPhI u SJICKTPOHHBIX

0o0pa30oBaTeNbHBIX PECYpPCOB, OXBATHIBAIOIIUX JIAHHYIO TEMY, pacCMOTPETh

IMPHUMCPEI 110 TEMC, O3HAKOMUTLCA C IMOHATUAMHA U OIIPCACIICHUAMU, HaAWTU OTBETHI

Ha BOIIPOCHI AJIsI CAMOKOHTPOJIA.

1.
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VYrpollieHre J0rH4ecKUX BhIPAXKEHUH.

Coznanve pyHKIMI anreOphl JIOTHKH.

CniocoObl yNpOIIeHHS JIOTHYECKUX BhIPAKCHHI.

[IpeoOpazoBaHue JIOTHYECKUX BBIPAKEHUM B Oa3uC.

Peanmuzanus JIOrudecKoro BRIPAKEHUS B CXEME.

Omnpenenenue, GyHKINUU, YCIOBHOE N300paykeHUe Aemudparopa.
Onpenenenue, GyHKIMU, YCIOBHOE N300pakeHue mudparopa.
Omnpenenenue, GyHKINUU, YCIOBHOE N300payKEHNE MYJIBTUILIEKCOPA.

Onpez[eneHHe, (I)YHK]_II/II/I, YCIIOBHOC I/I306pa)KeHI/I€ ACMYJIBTUILIICKCOpA.

3ananue K 3aHATHIO 6. « TpuUrrepsn» (8 uac.)

I/I3y‘II/ITB HCTOYHHNKH nus3 CIINCKa JIUTCPATYPhI u QJICKTPOHHBIX

o0pa3oBaTeNbHBIX PECYPCOB, OXBATHIBAIOIIMX JIAHHYIO TEMY, pPacCMOTPETh

IMPUMCPEI 110 TEMC, OBHAKOMUTLCA C ITIOHATHAMHA U OIIPCACIICHUAMU, HaAWUTU OTBETHI

Ha BOITPOCHI I CAMOKOHTPOJIA:

1.

o 0k~ D

BXOZfC.

Onpenenute nousitue "tpurrep'.

[lepeuriciure pa3HOBUIHOCTH LIU(PPOBBIX TPUTTEPOB.
KaxoBo ycinoBHoe rpadguyeckoe o6o3nauenue JK-rpurrepa.
KaxoBo ycioBHoe rpadudeckoe o0o3naueHue D-Tpurrepa.
KaxoBo ycioBHoe rpadguueckoe o6o3HaueHue RS-tpurrepa.

Kax ¢ynxmumonupyer JK-tpurrep nmpu xomoObunammu J = 1, K = 1 Ha

UYTo 03HaYaeT AMHAMUYECKOE YIIPABJICHUE TPUITEPAMHU

3aganue K 3aHATHIO 7. «CueTunkn» (8 yac.)



MN3yuynTh HUCTOYHHMKM U3 CIHCKA JIMTEPAaTypbl M  DJIEKTPOHHBIX
00pa30BaTEeNbHBIX PECYpCOB, OXBATHIBAIOUIMX JJAHHYIO TEMY, PacCMOTPETh
IIPUMEDPBI 110 TEME, O3HAKOMUTBCS C OHATUAMU U ONPEICICHUSIMHU, HAUTU OTBETHI
Ha BOIPOCHI I CAMOKOHTPOJIS:

1. Ha3naueHue cUETYMKOB.

2. Buppl cCUETUNKOB.

3. CxeMOTeXHHKa CYECTUHUKOB.

3ananue k 3anaTuio 8. «Peructpui» (8 uac.)

N3yunTh UCTOYHMKH W3  COUCKA JIATEPATYpbl U DIIEKTPOHHBIX
o0pa3oBaTeIbHBIX PECYPCOB, OXBATHIBAOIIMX JAHHYK TEMYy, PacCMOTPETh
MIPUMEPBI TI0 TEME, O3HAKOMUTHCS ¢ IOHATUSIMH U ONPEACIECHUSIMA, HAUTH OTBETHI
Ha BOIPOCHI JJIs1 CAMOKOHTPOJIS:

1. IlpuBenuTe CTPYKTYPHYIO CXEMY IapajIeIbHOTO PETUCTpA.

Bubel napannenbHbIX PETUCTPOB.
Ha3nauenue napamienbHOTO perucrpa.
[IpuBenuTe CTPYKTYPHYIO CXEMY CABHUTAIOIIETO PETUCTPA.

Haznauenue caBuraromiero perucrpa.
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Buabl yHuBepcanbHbBIX PETUCTPOB.

3ananme k 3anaTuio 9. «lludpoanasorosbie M aHagaOro-undpoBbie
npeodpasoBareamw» (8 yac.)

N3yunth  UCTOYHUKM U3  CIKCKA JIUTEpaTypbl U DJIEKTPOHHBIX
o0pa30oBaTeNbHBIX PECYPCOB, OXBATHIBAIOIIUX JIAHHYI0O TEMY, pPacCMOTPETh
MPUMEPHI 110 TEME, 03HAKOMUTHCS ¢ TIOHSATUSMU U ONPEICTCHUSIMU, HAUTH OTBETHI
Ha BOIPOCHI 1JI1 CAMOKOHTPOJISA:

1. Onummwure paboty 8-paspsaHoro napamienasaoro AIIIL.

2. Yrto sBisieTCS OCHOBHBIM JIOCTOMHCTBOM MapayuieasHoro ALII?

3. OObsicHuTe NPUHIUII UCIIOJIb30BaHUs MOCJIEI0BATENIHLHOTO
npubanxenus B ALIL.

4. Omummute padoty IAII ¢ marpunieii R-2R.



5. CKOIBKO HYXHO KOMMAapaTtopoB I MNapaJyIeIbHOIO N-pa3psaHOro

AITIT

KpnTeplm OIICHKH YCTHOI'0O OTBE€TA

100-85 GamioB - eciau OTBET TMOKAa3bIBAaET IMPOYHBIC 3HAHHS OCHOBHBIX
MIPOIIECCOB M3ydaeMOi MPEAMETHOW 00JaCTH, OTIMYACTCS TIIyOMHOW W TIOJTHOTOU
PACKpBITHS TEMBbI; BIaJICHUE TEPMUHOJOTUYECKUM aIllapaToM; YMEHUE OOBSICHATh
CYIITHOCTb, SIBIICHHUM, TIPOIIECCOB, COOBITUH, JIeJIaTh BHIBOJLI U 00OOIIEHUS, 1aBaTh
apryMEHTUPOBAHHBIC OTBETHI, MPHUBOAWTH IPUMEPHI, CBOOOJHOE BJIAJCHHC
MOHOJIOTUYECKONW PEUbl0, JIOTUYHOCTh U MOCIE0BATEIIBHOCTh OTBETA; yMEHUE
INPUBOJNUTH MPUMEPHI COBPEMEHHBIX MTPOOJIEM U3ydaeMOU 00JIaACTH.

85-76 - GamioB - OTBET, OOHAPYKUBAIOIIUIA MPOYHBIE 3HAHUS OCHOBHBIX
MIPOIIECCOB M3y4aeMOM MPEeAMETHOM 00JacTH, OTJIMYAETCs TTYOUHOUW M TOJHOTOM
PACKPBITHS TEMBI; BIaJCHUE TEPMHUHOJOTHUECKUM arlapaToM; YMEHUCOOBSICHATh
CYIITHOCTb, SIBIICHUM, MPOIECCOB, COOBITUH, JIeJaTh BHIBOJBI U 00OOIIEHUS, 1aBaTh
apryMEHTUPOBAHHBIC OTBETHI, MPHBOAWTH IPUMEPHI, CBOOOJHOE BJIAJCHHC
MOHOJIOTUYECKON PEYbl0, JIOTUYHOCTh M MOCIEA0BATEIbHOCTh OTBeTa. OOgHAKO
JIOITyCKAeTCs OJIHA - IBE€ HETOYHOCTHU B OTBETE.

75-61 - Gamn - oIEeHMWBACTCS OTBET, CBUJCTEILCTBYIONINKA B OCHOBHOM O
3HAHWHM  TPOIIECCOB  HM3y4aeMOW  MpeaMEeTHOW  00JIacTH,  OTIUYAIOIIHICS
HEJOCTATOYHOW  TIJIIyOMHOM W  TIOJIHOTOM  pPAacKpbITUS  TEMbl;  3HAHUEM
OCHOBHBIXBOMPOCOB TEOPHUH; C€J1a00 CPOPMUPOBAHHBIMU HaBBIKAMHU aHAJIN3a
SIBJICHUM, TIPOIIECCOB, HEJOCTATOYHBIM YMEHUEM JaBaTh apryMEHTHPOBAHHbBIC
OTBETHl W TPHBOJWUTH TMPHUMEPHI; HEJOCTATOYHO CBOOOJIHBIM BJIAJICHHEM
MOHOJIOTUYECKOMPEUbI0, JIOTUMYHOCTBIO W  MOCJIEIOBATEIbHOCTHIO  OTBETA.
JlomyckaeTcsi HECKOJIbKO OIMMOOK B COJEPKAHWU OTBETA; HEYMEHHE IMPUBECTU
MIPUMEDP Pa3BHUTHSI CUTYyaIlMH, MMPOBECTH CBSA3b C JPYTUMH acCleKTaMH H3ydaeMOM
obmacTu.

60-50 6anoB - OTBET, OOHAPYKUBAIOIIUNA HE3HAHHUE MPOIIECCOB U3yYaeMOM

NpeIMETHOW O00JIaCTH, OTIUYAIONIUICS HETJTyOOKHMM  PAaCKPBITHEM  TEMBI,



HE3HAHWEM OCHOBHBIX BOINPOCOB TEOpUH, HECHOPMHPOBAHHBIMH HABBIKAMH
aHAJM3asBJICHUN, MPOLECCOB; HEYMEHUEM JaBaThb APIyMEHTHPOBAHHBIE OTBETHI,
ClIabbIM BJIAJICHUEM MOHOJOTHYECKONW peYbl0, OTCYTCTBHEM JIOTMYHOCTH MU
HOCJIeI0BATEIbHOCTH. J|OMyCKAIOTCsl cepbhe3HbIE OIMIMOKU B COAEP)KaHUM OTBETA;

HE3HAHHE COBPEMEHHOM MpOoOIeMaTUKN U3y4aeMOi 00JIacTu.

MeTozmquKne YKazanus 1o nNoAroToOBKeE K 3a49€Ty

[lo oOKOHYaHMM JIGKHMOHHOTO W  MPAKTHYECKOrO Kypca  CIeayeT
3aKJIFOUUTENBHBIN TAll CAMOCTOATEIBHON PabOThI CTY/IEHTA 1O MOATOTOBKE K 3aUeTy.
[Ipy1 MOArOTOBKE K 3a4€Ty CTYAEHTY CJEAYyEeT MOBTOPUTH JIEKUIMOHHBIA Marepuad,
M3YYUTh UCTOYHWMKHM W3 CIHCKA JIMTEPATYpPbl, MOATOTOBUTHCS K OTBETY Ha BCE
BOIIPOCHI, BKJIIOUEHHBIE B «llepedueHp BOpocoB K 3aueTy» U «llepedeHp TUIOBBIX
IPAKTUYECKUX 3aJaHUM Ui 3a4eTa». BO BpeMs MOATOTOBKHU K 3a4€Ty CTYIEHT
JIOJDKEH CHCTEMATU3UPOBATHh 3HAHMS, MOJYYEHHBIC UM IIPU M3YUYEHUU OCHOBHBIX
TEM JUCHUIUIMHBI B TEYECHUE CEMECTpa. DTO MO3BOJISET OOBEAUHUTH OT]ICIbHBIC
TE€MbI B €IMHYIO CUCTEMY NUCHUIUIUHBL. ClieIyeT BBIACIUTh MOCIeAHUN AeHb (1100
4acTh €ro) Mepell 3a4eTOM /IS JIOTOJIHUTEILHOTO TOBTOPEHUS BCEro oObema
BOIIPOCOB B LEJIOM. DTO MO3BOJISIET CTYIEHTY CaMOCTOSATEIIBHO MEPENpOBEPUTH

YCBOCHHUC MaTCpHaa.

Kpurepuu oueHUBaHUS CTYIEHTA HA 3a4eTe

Bbajniabl Onenka
N TpeGoBanns k ¢(popMHUPOBAHHBIM KOMIICTEHMAM
(peHTUHTOB 3ayera
O OIIEHKH)
86-100 BeicTaBisiercst CTyIeHTY, €ClIi OH TITyOOKO W MPOYHO YCBOMII

IPOTrpaMMHBIH MaTepuall, HCUEPIIBIBAIOLIE, TOCIEI0BATENBHO,
YEeTKO W JIOTHYECKH CTPOWHO €ro M3jaraeT, yMeeT TECHO
YBSI3bIBATh TEOPHUIO C NMPAKTHKOW, CBOOOIHO CHpaBIISETCS C
«3aUmMeHoy NPaKTUIECKUMHU 33/IaHUSIMH, BOIIPOCAMH H JPYTUMH BUJIaMHU
NPUMEHEHHs 3HaHWM, NpUYeM He 3aTpyIHSIETCS C OTBETOM
npd  BUJAOM3MEHEHWW 3a/laHUii, WCIONB3YeT B OTBETE
maTtepual  MOHOrpaduyeckoi  JMTEparypbl, MPaBUIBHO
000CHOBBIBAET MPUHATOE PELICHHUE.




76-85

«3a4meHo»

BricTaBisieTcss CTyACHTY, €CIM OH TBEPAO 3HAET Marepual,
rPAMOTHO M IO CYLIECTBY WM3JaracT €ro, He JOIlyCKas
CYILECTBEHHBIX HETOYHOCTEN B OTBETE HA BOIIPOC, TPABUIIBHO
IIPUMEHSAECT TEOPETUYECKUE IIOJIOKECHUS IPU  PELICHUHU
IPAaKTUYECKUX 3a/laHUi, BilazieeT HeOOXOAUMbBIMH HaBBIKAMHU
U IIPUEMaMU UX BBIIIOJIHEHUS.

61-75

«3a4meHoy

BricraBnsercs CTYACHTY, €CJIM OH HMCCT 3HAHHUA TOJIBKO
OCHOBHOI'O MaTcpualia, HO HC YCBOUJI €TI0 HeTaﬂeﬁ, JO0ITYyCKacT
HCTOYHOCTH, HCAOCTATOYHO IIpaBUJIbBHBLIC (bOpMyanOBKI/I,
HapyUmICHUA JIOTHYECKOM IIOCIICA0BATEIILHOCTA B H3JI0KCHUH
IIporpaMMHOIo Marcpualjia, HCIBITBIBACT 3aTPYAHCHHUSA IIpU
BBITTIOJIHCHUH ITPAKTHYCCKOI'O 3aIaHUA.

0-60

«(HE3AYMEHO)

BeIcTaBiseTcs CTyACHTY, KOTOPBIM HE 3HAET 3HAYUTEIIbHOU
4acTU MPOrPaMMHOIO MaTepuania, JOIYCKAaeT CYIIECTBEHHBIC
OIMOKH, HE BHINOIHIET MPAKTHIECKOE 33 JaHHE.
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MMacnopt ®OC

Koa u ¢popmysiupoBka
KOMIIETeHIIH U

dranbl GOPMUPOBAHUS KOMIIETEHIIUN

METOJIbl aHajiu3a, M PACYETOB, MPOBEACHUSA
U3MEpPEHH W  HWCCIEIOBAHUM, TEHAECHUUU

3Haer §
pa3BUTHUS IEKTPOHUKH, W3MEPUTEIBHON W
BBIUMCIUTENbHON TEXHUKU
K-6 [IpoBecTu mpoeKkTHpoOBaHHE, KOHCTPYUPOBAHUE
TUIIOBBIX CUCTEM, MPUOOPOB, AETANCH U Y3JIOB
TFOTOBHOCTBIO K aHAIU3Yy, ¥eer Ha 0a3e CTaHJapTHBIX CPEACTB KOMIIBIOTEPHOTO
pactecTy, NPOCKTHPOBAHUIO H IIPOEKTUPOBAHHUSA, IPOBECTU aHAJIN3, PACUETHI.
KOHCTPYUPOBaHUIO B
COOTBETCTBHH C TEXHHYECKHM HaBbIKaMH pPa0OTHl C OLEHOYHBIMH IUIaTaMU
3aJaHUEM THUIIOBBIX CHCTEM, STM32 F4 Discovery ¢ MHKPOKOHTPOJLIIEPOM
MpUOOPOB, JETale W Y3JI0B STM32F429 wu cencopasim KK skpaHOM,
HAa  CXEMOTEXHHYECKOM | HaBBIKAMU IIPOrPaMMHUPOBAHHUS
AJIEMEHTHOM YPOBHSX B MUKpPOIIPOLIECCOPHBIX YCTPOMCTB Ha fA3bike C,
HAEET | cocoGrocThIO K aHaJu3y, pacuery,
IPOEKTUPOBAHUIO U  KOHCTPYMPOBAHHUIO B
COOTBETCTBUM C TEXHHUYECKUM 3aJlaHUEM
TUIOBBIX CHUCTEM, IPUOOPOB, JeTajei U y3JIoB
HAa CXEMOTEXHUYECKOM U DJIEMEHTHOM YPOBHSX
KaKk  IpOEKTUPOBATb U  KOHCTPYHUPOBATh
3 TUIIOBBIE CHUCTEMBI, NMPUOOPHI, AETATU U Y3JIbl
nact Ha 0a3e CTaHAApPTHBIX CPEJCTB KOMIBIOTEPHOIO
IIPOEKTUPOBAHMUS
MK-9
MIPOEKTUPOBaTh M KOHCTPYUPOBATH THUIIOBBIE
T'OTOBHOCTP IIPOCKTHPOBATH M CHCTEMBI, MPUOOPBI, JeTaau U y3Jbl Ha Oase
KOHCTPyHPOBATh timossie | ¥ MECT CTaHJAPTHBIX CpeACTB KOMIIBIOTEPHOTO
CUCTEMBI, MPUOOPHI, JETAU U IIPOCKTHPOBAHNS
y37bl Ha 0asze CTaHAapTHBIX
CPEICTB KOMIIBIOTEPHOTO NPAKTUYECKMMHU HABBIKAMU  HACTPOUKH U
MIPOEKTUPOBAHUS PETYIIMPOBKU MHUKPOIIPOLIECCOPHBIX YCTPOWUCTB
aKyCTMUYECKOTO Ha3HA4YeHHUs, IPOEKTUPOBATh U
Bnaneer

KOHCTPYHPOBATh THUIIOBBIE CHUCTEMBI, PUOOPHI,
JeTai U Y376l Ha 6a3e CTaHAapTHBIX CPEICTB
KOMITBIOTEPHOT'O POEKTUPOBAHUS




No KonTponupyembie O1ieHOYHBIE CpEJICTBA -
n/n | Momynu/ pazaensi / Kozp! n sTanst HAauMEHOBAHUE
TEMBbI JTUCIUIINHBI (bopmupoBaHus TEKYIIHHA IIPOMEKYTOUHAs
KOMIIETEHIIHH KOHTPOJIb aTTecTanus
1 AHAaJ0roBEIE [IK-6, IIK-9 VO, K31 3ayer.
YCTPOMCTBA Bonpocsr! 1-15
2 [udposbie [TK-6, I1K-9 YO, K32 3auer.
ycTpoiicTBa Bomnpocer 16-36

YO- yctHb1l onpoc, K3 — KOHTpopHOE 3a1aHKE.

IIkaJsia oueHuBaHUs YPOBHA ¢OPMHUPOBAHHOCTH KOMIIETEHIIU I

Koa n Jransl GOopMHUPOBAHUSA Kpurepun | Iloka3zaren | Banasi
¢popmyaupoBka KOMIIeTeHIINHU |
KOMIIeTEHIINH

3HaHue cnocobnocr | 45-64
METOHI0B BbIO
MPOBEACHUS | UCIIOJIb30BaT
Metonapl W3MEPEHUN U | b 3HAHHUE
K6 MIPOBEICHUS HUCCIIENOBAHA | METOIOB
) U3MEpEeHU U | ¥ B oOnact MPOBEICHUS
HCCIEeNOBaHUN B | aHAJIOTrOBOU W3MEpPEHUI
TOTOBHOCTBIO K o
obnactu u nudpoBoit | u
aHaIu3y, .
pacuery 3HAET aHaAJIOrOBOH W | TEXHHKH, HUCCIIENOBAH
’ (ToporoBbIi udpoBo TEHACHIIMH Ui B
MIPOEKTUPOBAHU
o " YPOBEHB) TEXHHUKH, pa3BUTHS oOnactu
TEeHACHIIMH aHaJIoroBOH aHaJIoroBOH
KOHCTPYHPOBaH " o
o s pa3BUTHUSA U udppoBoil | u nuppoBoi
aHAJIOTOBOM U | TEXHUKH. TEXHHKH,
COOTBETCTBHHU C o N
nHpoBOH TEHAECHIINU
TEXHUYECKUM 1ngp ACHN
TEXHUKH. pa3BUTHS
3aJaHuEM o
aHAJIOTOBOH
TUIIOBBIX o .
" i poBor
CHCTEM, muep
IpHGOPOB TEXHUKH.
b
9 HUBATh MEHU I HocT | 65-85
feTanei U Y3108 Or1e YmMmenue CriocoOHOC
Ha MIPUTOJHOCTh M | OTICHUBATH b OLIEHHBATH
11 asH IPUTOJHOCTD | IIPUTCOJTHOCT
CXEMOTEXHIUeC 1e1ecoo0pa3HoC | MPUTOTHOC PUTOAHOC
Tb u b U
KOM u 5 5
MEET HCIIOIb30BaHUA it a it a
STEMEHTHOM ymee CII0JIB30 a renecoodpas | ueimecoodpas
IIPOABHUHYTHI | aHAJIOIOBOU 1 HOCTb HOCTb
YPOBHSX (v POJIBMHYTbI | aHAOrOBO oc oc
i) udpoBoi HUCIIOAB30BaH | UCIIOIL30Ba
TEXHUKH IS 1501 HUS
pelieHus 3aa4 | aHaJorOBOM aHAJIOTOBOI
B oOnactu cBoeil | u uuppoBoit | u uudpoBon
npoecCHOHANb | TeXHUKH ISl | TEXHUKHU AJIs




HOM peueHus peteHus
NEeSTEIILHOCTH. | 3a7a4 B 3a/a4 B
obnactu obnactu
cBOeH cBOEH
npodeccuona | mpodeccuoH
JIbHOU aIbHOMU
JESTENIbHOCT | JIeATEIbHOCT
. .
Cnocobnoct | 85-100
Bianeer
Haspikamu b  BJIAJEThH
HaBbIKAMU
paboThI c HaBbIKAMU
BIIQJICCT . paboThI c
. aHaJIOTOBOM U . | paboter ¢
(BBICOKMI) . aHAJIOTOBOM .
uudpoBoi ., | aHAJIOTOBO
. u 1udpoBoii .
TEXHUKOU . u uudpoBon
TEXHUKOM 9
TEXHHUKOM
CnocobHoct | 45-64
b Kak
IK-9 3Haer Kak | 3HaHHE Kak | IPOBOAMTH
MIPOBOUTH MPOBOAUTH HaIAJIKY,
FOTOBHOCTb HaJIaJKYy, HaJIaJKYy, HaCTPOWKY H
HPOCKTUPOBATH HaCTpPOMKY U | HACTPOMKY U | PEryJIMpOBK
u PETYINPOBKY PETYIIUPOBKY |y
KOHCTPYHPOBATH sHACT AHAJIOTOBOTO U | @HAJIOTrOBOI0 | aHAJIOrOBOI'O
THIIOBBIC . | mudpoBoro 1 1udpoBOro | U
(moporoBbIit
CUCTEMEI, OBeHD) o0opynoBaHus, | 000pPYIOBaHU | HUPPOBOTO
IpHOOPEL, P OIIBITHYIO g, OIBITHYIO | 000pyI0BaH
ACTajIn 1 y3JIbl IIPOBEPKY MPOBEPKY usl,
Ha 0ase QHAJIOTOBBIX ¥ | AaHAJIOT'OBBIX | OIBITHYIO
CTaHAAPTHBIX U(POBBIX U 1UPOBBIX | IPOBEPKY
CpEACTB npuOopoB U | npuOOpOB U | aHAJOrOBBIX
KOMIIBIOTEPHOI'O CHCTEM. CHCTEM. U IIUPPOBBIX
MIPOEKTUPOBAHU puGOpOB M
A CHCTEM.
Crnocobnoct | 65-84
YMeHue
YnMmeer b IIPOBOJUTH
MIPOBO/INTH
MIPOBOJIUTH MTOBEPKY,
MOBEPKY,
MOBEPKY, HaMaIKy W
HATAIKy W
HaTAJIKy " PETYJIMPOBK
CIVIIDOBK PETyIHUPOBKY
PETYIMPOBKY AHATTOTOBBIX | o
AHAJIOTOBBIX | aHAJTOTOBBIX
€eT 1U(POBBIX M 1uppoBbIX U 1U(GPOBBIX
M PO YCTPOWCTB H, P
(TIpOBUHYTHI | yCTPOWCTB W, OLLITH YCTPOMCTB
i) OTIBITHYIO npOBepYIK; U, OIBITHYIO
MIPOBEPK MIPOBEPK
POBEPKY aHAJIOTOBBIX POBEPKY
AQHAJIOTOBBIX U aHAJIOTOBBIX
U 1UPPOBBIX
i poBbIX CpeCTB 1 U(PpPOBBIX
CPEICTB ’ CPEICTB
PEACT, aKyCTHYECKO PEACT,
aKycThdeckoro | - aKyCTHYECKO
HA3HAYCHMSI. ro
Ha3HAYCHMUS.
Ha3HAYCHMUS.
BIIATeeT npakTuueckumu | Brnagenue Cmocoounoct | 85-100
. HaBBIKaMHU MPAKTUYECKH | b BIIAJICTh
(BBICOKUIA) .
HACTPOMKHU U | MU MIPAKTUIECK




PEryJIupoBKU HaBbIKaMU UMU
AHAJIOTOBBIX W | HACTPOWKH U | HABBIKAMH

U POBBIX PETYJIMPOBKU | HACTPOUKH U
YCTPOUCTB AQHAJIOTOBBIX | PEryJUpPOBK
aKyCTUYECKOro | M LU(POBBIX | U
Ha3HA4YCHMUS. YCTPOMCTB aHAJIOTOBBIX
aKyCTHYECKO | M LU(POBBIX
ro YCTPOMCTB

Ha3Ha4YCHU. AKYCTHUYCCKO
ro
Ha3Ha4YCHU.

MeToanyeckue peKoMeHAaIUN, ONpeaesiionue Npoueaypbl OleHUBAHUSA

PE3YJIbTATOB OCBOCHUA NUCIHUIIJINHBI

Texkymasi arrectanus CTyAeHTOB. Tekyias arrectanus CTYJIEHTOB IO
JUCUUIUIMHE  «AHAJIOroBele W  HU(PPOBBIE YCTPOMCTBa» MPOBOJUTCS B
COOTBETCTBHM C JIOKaJbHBIMH HOpPMATHUBHbIMU akTamu JIBDY wu sBugercs
00s13aTENBHON.

Tekymass arrectauuss 1O JAWCHUIUIMHE «AHAIOTOBblE U UU(POBBIE
yCTpPOMCTBa» MPOBOAUTCS B POpPME KOHTPOJIBHBIX MEPONPUATUH (YCTHOTO Ompoca,
BBINIOJIHEHUS KOHTPOJIBHBIX 33JaHHi) 110 OLIEHUBAHUIO (DAKTUUECKUX PE3YIbTaTOB
oOyueHus CTYJEHTOB U OCYIIECTBISAETCS BEAYIUM IPENOIaBATEIIEM.

OObeKTaMu OIICHUBAHUS BBHICTYTAIOT:

- yueOHas JUCUMIUIMHA (AaKTUBHOCTh Ha 3aHATHSX, CBOEBPEMEHHOCTD
BBITIOJTHEHUS PA3JIMYHBIX BHUJIOB 33JaHUM, MTOCEMIAEMOCTh BCEX BUJIOB 3aHATUN IO
aTTECTyEeMOU JUCHUILINHE);

- CTEIIEHb YCBOEHUS TEOPETUYECKUX 3HAHMIA;

- YPOBEHb OBJIAJICHUSI MPAKTHYECKUMH YMEHUSMH M HaBBIKAMHU IO BCEM
BUJIaM y4eOHOM palboThI;

-pe3yJIbTaThl CAMOCTOATEIBHON PaOOTHI.

VYyeOHast AUCIUIUIMHA OLICHUBAETCS KOJMYECTBOM MOCEIICHHBIX 3aHITHH 110
JTUCIUTUTNHE.

CreneHb YCBOEGHMS TEOPETHYECKMX 3HAHWK OLIEHUBAETCS C IOMOUIBIO

YCTHOTO OMpoca M0 KaKI0H TeMe.



YpoOBEeHb OBIAAECHUS MPAKTUYECKUMU YMEHUSAMH W HAaBBIKAMU IO BCEM
BUJIaM y4eOHOW pabOThl ¢ TOMOIILIO BHITIOJHEHUS KOHTPOJBHBIX 3amaHuii 1 u
KOHTPOJIbHBIX 3aJaHuid 2. Ha OCHOBE  THUINOBBIX KOHTPOJIBHBIX 3ajaHuid 1
bOpMHPYIOTCS BapHAHTHI JIsl KOHTPOJIBHOTO 3a/1aHus 1, cocTosmue u3 4 3a1aHui.
Ha ocHOBe THIOBBIX KOHTPOJIBHBIX 3adaHUi 2 (OPMUPYIOTCS BapUaHTHI IS
KOHTPOJIBHOTO 3aJlaHusl 2, cocrosmue u3 4 3amaHuil. BapuaHnThl KOMIOHYIOTCS
TaK, 4TOOBI 3a7]aHUs OBLITM U3 PA3HBIX TEM.

Pe3ynbTaThl caMOCTOSTENILHOW pabOTHI OIEHUBAIOTCS YCTHBIM OIPOCOM H

MIPOBEPKOM BBINOJHEHUS KOHTPOJIBHBIX 3aIaHUN.

Kpurepuu oieHKH yCTHOT0 0TBETa

100-85 GaminoB - eciau OTBET TMOKAa3bIBaeT IMPOYHBIC 3HAHHS OCHOBHBIX
MIPOIIECCOB M3y4aeMOM MPEeAMETHOM 00JacTH, OTJIMYAETCs TTYOUHOUW M TOJHOTOM
PACKpBITUS TEMBbI; BJIaJICHUE TEPMUHOJIOTUYECKUM ammapaToM; yMEHUE OOBICHIThH
CYIIIHOCTb, SIBJICHUH, MPOIECCOB, COOBITHH, JIeJIaTh BBIBOJIBI M 00O0OIICHUS, 1aBaTh
apryMEHTUPOBAHHBIE OTBEThHI, MPUBOAUTH MPUMEPHI; CBOOOJHOE BIIAJCHUE
MOHOJIOTHYECKON peublo, JOTMYHOCTh W IIOCIEIOBATEIBHOCTh OTBETA; YMEHHUE
MIPUBOJIUTH MMPUMEPHI COBPEMEHHBIX ITPo0JIeM H3ydaeMoil 00J1acTH.

85-76 - GamoB - OTBET, OOHAPYKMBAIOIIWN MPOYHBIE 3HAHHUS OCHOBHBIX
MIPOIICCCOB M3ydaeMOM MPEAMETHOM 00JacTH, OTIMYAETCs TITYOWHOM M TOJHOTOM
PACKpBITUS TEMBI; BJIAJICHUE TEPMUHOJOTUUECKUM amnmnapaToM; YMEHUEOOBSICHSTh
CYIIIHOCTb, SIBJICHUH, MPOIECCOB, COOBITH, I€JIaTh BHIBOJBI M 000OIIIECHMS, 1aBaTh
apTYMCHTHUPOBAHHBIC OTBETHI, NPHUBOAUTH IPHUMEPHI; CBOOOIHOE BJAJCHHUC
MOHOJIOTUYECKOW peublo, JIOTUYHOCTh M MOCIEA0BATENbHOCTh OTBeTa. OHaKo
JIOITyCKAeTCsl OJIHA - IBE€ HETOYHOCTHU B OTBETE.

75-61 - Gayn - OIIEHMBAETCSl OTBET, CBUAETEILCTBYIOIIUNA B OCHOBHOM O
3HAHUW  TIPOIIECCOB  HM3y4yaeMOW TMPEIMETHOW  00JacTH,  OTJIMYAIOIIUICS
HEJIOCTATOYHOW  TJIIyOMHOM W  TIOJIHOTOM  PACKpPBITHUS  TEMbI; 3HAHUEM
OCHOBHBIXBOMIPOCOB TEOpHH; c€J1ab0 cHOPMHUPOBAHHBIMU HABBIKAMHM aHaJM3a

HBJ’IGHHﬁ, mponeccoB, HCAOCTATOYHBIM YMCHHCM JaBaTb ApPryMCHTHPOBAHHLIC



OTBETbl W TPHUBOAUTH TMPUMEPHI; HEIOCTATOYHO CBOOOAHBIM  BIAJEHUEM
MOHOJIOTHUYECKOWPEUbI0, JIOTHYHOCTBIO U TOCJIEI0BAaTENbHOCTHIO  OTBETA.
JlomyckaeTcsi HECKOJIbKO OIIMOOK B COJIEpKAaHUM OTBETa; HEYMEHHUE MPHUBECTU
IpUMEp Pa3BUTUS CUTyaIlMH, IPOBECTU CBsI3b C APYTMMHU acCIEeKTaMH W3y4aeMOu
o0mnacTu.

60-50 GamIoB - 0TBET, OOHAPYKUBAIOIINK HE3HAHHUE MPOILIECCOB M3ydaeMOi
npeaIMeTHOW 00JacTH, OTJIMYAIOIIMICS HETJIyOOKHM  PAacKpbITHEM  TEMBI;
HE3HAHHEM OCHOBHBIX BOIIPOCOB TEOPHH, HECHOPMUPOBAHHBIMH HaBBIKAMU
aHaJIM3asBICHUHN, TPOIIECCOB; HEYMEHUEM JlaBaTh apryMEHTHPOBAHHBIC OTBETHI,
ClabbIM BJIAJICHUEM MOHOJOTHYECKOH peYbl0, OTCYTCTBHEM JIOTHYHOCTH U
nociea0BaTeabHOCTH. JlomycKaloTes cepbe3Hble OLIMOKM B COAECpPKAaHUM OTBETA;

HE3HAHHE COBPEMEHHOM MPOOIEeMAaTHKN U3y4aeMOi 00JIacTu.

IIpome:xkyTouHast arrecTanmusi CTyAeHTOB. lIpoMexyTouHas arrecranms
CTYJEHTOB 1O JUCUUIIMHE «AHAIOrOBbIE U HU(POBBIE YCTPOUCTBA» MPOBOJUTCS
B COOTBETCTBHM C JIOKAJIBHBIMH HOpPMAaTUBHbIMU akTamu JIBOY u sBusercs
00513aTEIbHOM.

CornacHo yueOHOMY IUIaHy, BHJIOM HPOMEXKYTOYHOM aTTECTallUHd IO
JTUCHUIUIMHE «AHAJIOroBble M LU(POBBIE YCTPOWCTBAa» MPEIYCMOTPEH «3a4eT»,
KOTOPBI TMPOBOJIUTCA B YCTHOW (opMe: YCTHBIM ompoc B (opme OTBETOB Ha
BOIIPOCHI [UJISl 3a4€Ta M BBIINOJHEHUE MPAKTUYECKHX 3amaHuil. s KaxIoro
oOy4aronierocst U3 MepeyvHs BOIPOCOB K 3a4ETy CIy4alHbIM 00pa3oM BbIOMpAETCS
TPU BOIPOCA W3 Pa3HbIX TEM, K HUM J00aBISETCA OJHO MPAKTHYECKOE 3a/IaHHE,
c(OpMUPOBAHHOE Ha OCHOBE IEPEYHs THUIIOBBIX MPAKTUUYECKUX 3aJaHUN IS

3a4CTa.

OneHo4vHbIe cpeacrea aJjist l'IpOMe)KyTO‘IHOﬁ arrecranmun

IlepeyeHb BONIPOCOB K 3a4eTy.

1. Onepanonnbiit yeunurenab. OCHOBHBIE TapaMeETPBhI.

2. OCHOBHBIE CXEMBbI BKIIOUCHHMS OICPANMNOHHOT'O YCUIIUTCIIA.



3. OmHOTONIAPHOE MTUTAHUE OTICPAIIMOHHBIX YCUITUTEICH.

4. ICTOYHUKH HAIIPSKEHUS, YIIPABIISIEMbIE TOKOM.

5. Uctounuku Toka, yrpasiisieMble HAIPSHKCHUEM.

6. lTHBepTOpHI COPOTHBIICHHUS.

/. AKTUBHBIE JICKTPUUYECKUE (DUITBTPHI.

8. Peanuzanus GpuiabTpoB Ha OMEPALIMOHHBIX YCUIUTEISX.

9. 3aMepuTenbHbIe yCUINTEINH.

10. Jlorapudmupyroriue nmpeoOpa3oBaTeu.

11. DkcroHeHITMaIbHBIE MPEe0Opa30BaTEIH.

12. UnTerpupyromias cxema.

13. Iuddepennupyromias cxema.

14. 3meputenbhble cxembl Ha OY.

15. AnanoroBbie KOMITapaTOPHI.

16. AnreGpa JoruKH. YTIpOIleHHEe JOTUYECKUX BBIPAKEHU.

17. 3anuce noruyeckoit pynkuuu o tadauue B Buge CAHO.

18. 3amnuce gorudeckoit pynkiuu o tadmaune B Buge CKHO.

19. MuHUMHU3AHS TOTHYECKUX (DYHKITHH.

20. TIpeobpazoBanue JIOrMIeCKOr QPyHKIIMU B Oa3uc.

21. OcHOBHBIE JIOTHYECKHUE IeMEHTHI. [lepexon oT Jornueckor PyHKIMHU K
JIOTUYECKOMN CXEME.

22. Jlemmdparop.

23. lludpatop.

24. JleMyIbTUILIEKCOD.

25. MynbTHIIIIEKCOD.

26. Tpurrepsl.

27. CueT4uKm.

28. TlapannenbHbIA PETUCTD.

29. CaBUTOBBIM pEruCTp.

30. YHUuBepcanbHBINA PETUCTD.

31. [Mapannensusie LATL.

32. Ilocnenosarensubie ITAIL



33. Iapamnensanie AILIL.
34. AIIIT mocnemoBaTeNbHOTO CYCTA.
35. ALIIT mocnenoBaTeIbHOTO IPUOJIMIKEHHUS.

36. Unrterpupyromue ALIL.

IlepeyeHb TUMOBBIX NPAKTUYECKUX 3aJaAHUM 1JIA 32a4eTa

1. Tlpennoxute cxemy QuibTpa HIWKHUX YacToT 4 TmoOpsaka Ha
ONEPALMOHHBIX YCUIIUTENAX, UMEIOIIYIO CIEAYIOIINE TapaMeTphl:4acToTa Cpe3a Ha
ypoBHe -3 nb: 10 I'n; ycuneHwe B moJioce MNPOIMYCKaHWs: 1; OJHOMOJAPHOE
MATAHNE; HAIIPSKEHUE UCTOYHMKA TuTanus 3 B.

2. Ilpennoxute cxemMy QuIbTpa HWKHHUX YacTOT 2 TMOpsAAKa Ha
ONEPALMOHHBIX YCUIIUTENSAX, UMEIONIYIO CIEAYIOIINE NapaMeTphl:4acToTa cpe3a Ha
ypoBHe -3 nb: 300 I'; ycunenue B mosioce nponyckanus: 10; omHomossipHOE
IIATAHWE; HAIIPSDKEHUE NCTOYHMKA ITuTanus 12 B.

3. Ilpemnoxute cxemy QuibTpa HIWKHUX YacTOT 2 TMOpsSJKa Ha
ONEPALMOHHBIX YCUIIUTENAX, UMEIOIIYIO CIEIYIOIINE apaMeTpbl:4acToTa cpe3a Ha
ypoBHe -3 nb: 1000 I'n; ycunenue B monoce mpomyckanus: 20; ABYXMIOJISIPHOE
MUTAHWE; HAIPSKEHUE NCTOYHMKA nuTanus 12 B.

4. TIlpennoxuth cxemMy QUIbTpa HWKHUX 4YacToT 4 mopsaka Ha
ONEPALMOHHBIX YCUIIUTENSAX, UMEIOIIYIO CIEIYIOIINE MapamMeTpbl:uacToTa cpe3a Ha
ypoBHe -3 nb: 2000 I'm; ycuieHue B MOJIOCE MPOIYCKAHUS: 2; JIBYXIOJISIPHOE
MMUTaHWE; HANIPSHKEHUE NCTOYHMKA TuTanus 9 B.

5. Ilpemnoxutrh cxeMy QuiIbTpa BEPXHUX YacTOT 2 TOpsSAKa Ha
ONEPALIMOHHBIX YCUIIUTENAX, UMEIOIIYIO CIEIYIOIINE MapaMeTpbl:4acToTa cpe3a Ha
ypoBHe -3 nb: 300 I'u; ycunenue B mosoce nponyckanus: 10; oJHOMOISIpHOE
MUTAHNE; HAMIPSKEHUE UCTOYHUKA TuTanus 3 B.

6. Ilpemnoxutrh cxeMy @uibTpa BepXHMX dYacToT 4 Tmopsaka Ha
ONEPALIMOHHBIX YCUIIUTENSAX, UMEIOIIYIO CIEIYIOIINE MapaMeTphl:uacToTa cpe3a Ha
ypoBHe -3 nb: 5000 I'u; ycunenune B mosoce nponyckanus: 100; omHomonasipHoe

MATAHWE; HANIPSHKEHUE UCTOYHKKA nuTanus 12 B.



7. Tllpemnoxutrb cxemy (uiIbTpa BEepXHMX 4YacTOT 2 TOpsSAKa Ha
ONEPALMOHHBIX YCUIIUTENAX, UMEIOIIYIO CIEIYIOIINE apaMeTpbl:4acToTa cpe3a Ha
ypoBHe -3 nb: 20000 I'u; ycuneHue B IOJOCE MPOIYCKaHWs: 1; IBYXIOJAPHOE
NIATAHUE; HAIIPSDKEHUE UCTOYHMKA TUTanus 15 B.

8. Ilpennmoxkutb cxemy (QuibTpa BEpXHHX YacCTOT 2 TOpsAKa Ha
ONEPALMOHHBIX YCUIIUTENSAX, UMEIOIIYIO CIEIYIOIINE MapaMeTpbl:4acToTa cpe3a Ha
ypoBHe -3 nb: 1000 I'm; ycuiieHue B moJioce MPOIYCKaHWS: S; JIBYXIIOJAPHOE
MATAHWE; HAIPSDKEHUE NCToUHKKa nutanus 10 B.

9. IlpemnoxuTh cXxeMy NOBTOPUTENS HANPSDKEHHS HAa ONEpaliOHHOM
YCUJIUTEJNE, MapaMeTpbl JJIsl pacuera: BXOAHOE HampspkeHue: or -2 B go 2 B,
MaKCHUMallbHas 4yacToTa BXojiHoro curnamna: 100 kI .

10. Ilpennoxknuth cXeMy HHBEPTHUPYIOLIETO YCUJIMTES Ha ONEPALMOHHOM
yCUJIUTEINE, MapaMeTphl JJs pacueTa:BXOJHOE HampsbkeHue: oT -7/ B nmo 7 B,
KOA(DPUIMEHT ycuseHus: 2,MaKCUMallbHasl YaCTOTa BXOJAHOTro curHaia: 3 k.

11. I[Ipennoxute cxeMy HEMHBEPTUPYIOLIETO YCUIUTENS HA ONEPALTUOHHOM
yCUJIUTENE, HapaMeTpbl JUIsl pacdeTa:BXoJHoe HampsbkeHue: oT -1 B nmo 1
B, ko3 punment ycunenus: 10,MakcumanbHas 4YacToTa BXOAHOro curHana: 20
Kl 1.

12. Ipennioxuts cxemy audpepeHnnanbHOTO YCHIUTENS Ha ONIEPAllMOHHOM
yCUJIUTENE, TapaMeTphl JIsl pacyeTa: pa3HOCTh BXOAHBIX HanpsbkeHud UBx1-UBx2
ot -1.25 B o 1.25 B, cooTBeTCTBYyIOIIEE €if BHIXOIHOE HaMpshKeHue: ot -2.5 B 1o
2.5B.

13. IlpemsioxuTh cxemy mpeodpa3zoBaTesis BXOJAHOTO TOKA B HANPSKEHHUE Ha
ONEPALIMOHHOM YCHIIMTEIE, TApaMETPhI JJIs1 pacyeTa: MUHHUMAaJIbHbII BXOJIHOM TOK:
0 A, MakcuMaibHBIM BXOJHOM TOK: 50 MKA, COOTBETCTBYIOIIEE BBIXOJHOE
Hanpspkenue: ot 0 B 1o 5 B,MakcumanbHas yactota BXoiHOro curdana: 10 kI'm.

14. IlpennoxkuTe cXeMy, HW3MEPSIOUYI0 OJHOMOJSPHBIA TOK Ha
OINEepPallMOHHOM YCUJIUTEIE, MapaMeTphl ISl pacyeTa: MUHUMAJIbHBIN BXOJHOM TOK:
0 A, MakcumanbHbIi BXOJHOM TOK: 1 A, COOTBETCTBYIOUIEE BBIXOJIHOE

Hanpsbkenue: ot 0 B 10 4.9 B



15. TlpennoxuTh CXeMy, BBINOJHSIONIYI0O WHTETPUPOBAHUE BXOJHOTO
CUTHaja Ha ONEPAlMOHHOM YCHJIMTENE, mapaMeTphl JJisd pacuera: MUHUMAJIbHAs
yactoTta 100 I'u, yactora equHUYHOrO ycuieHus: 1 kl'l, MakcuMalibHasi 4acToTa:
100 k[, MuUHMMaTbHOE BBIXOJHOE HampspkeHue: -2.45 B, MakcuManbHOE
BBIXOJIHOE HampsikeHue: 2.45 B.

16. 3anucate norumyeckyro QyHKIUIO Y dYeThipex nepemeHHnix X0, X1,
X2,X3, mpencTtaBieHHYI0 B BHJE HWXe mpuBeaeHHoW Tabmuib, B CKHO.
VYopoctute  Belpakenue i CKH®, wucnons3ys auarpammy  Beitua.
[IpeoOpazoBats ympoieHHoe Beipakenue B 6aszuc MJIN-HE. HapucoBats cxemy,

peaTu3yoIIyI0 MPeoOpa30BaHHOE BHIPAKEHHE.

Bxop, Bbixon
Ne | X3 | X2 | X1 | X0 Y
0Ol 0j]oj|jO0]O 0
1 o010 1 1
2] 0] 0 110 0
3|1 0] O 1 1 1
4| 0| 1|00 1
5/ 0|10 1 1
6| 0] 1 1|0 1
71 0| 1 1 1 0
8 110|010 0
9 11010 1 0
10 110 1|0 1
11 110 1 1 1
12 1171|010 1
13 11 1] 0 1 1
14 1] 1 1|0 1
15 1] 1 1 1 1

17. 3anucate norumyeckyro (QyHKuuio Y dYeTwblpex nepemeHHnix X0, X1,
X2,X3, mpencrtaBieHHYI0 B BuAe HUXe mpuBeAecHHOW Tabmuiel, B CKHO.
Yopocture  Belpakenue s CKH®, wucnons3ys ngumarpammy  Beitua.
[IpeobpazoBarh ymporieHHoe BbipakeHue B 0azuc MJIM-HE. HapucoBar cxemy,

pealn3yIolyo npeoOpa3oBaHHOE BhIpaKEHHE.

Bxog Bbixopg
X3 | X2 | X1 ] X0 Y
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18. 3anucate jorumyeckyro QyHKIUIO Y dYeThipex nepemeHHnix X0, X1,
X2,X3, mpeAcTaBleHHYIO B BuIe HIKe mnpuBeiaeHHONW Tabmuip, B CKHO.
Vopoctuts  Belpaxkenne gna  CKH®, wucnons3ys auarpammy — Beitua.
[IpeobpazoBarh ymporeHHoe Beipaxkenue B 6azuc MJIM-HE. HapucoBars cxemy,

peaTu3yoIIy0 MPeoOpa3oBaHHOE BHIPAKEHHE.

Bxop, Bbixopn
Ne | X3 | X2 | X1 | X0 Y
0l 0joj|jO0]O 0
1 o010 1 1
21 0] 0 1|0 1
3|1 0] O 1 1 1
4| 01|00 0
5/ 0|1 1|0 1 1
6| 0] 1 1|0 1
71 0| 1 1 1 0
8 110|010 0
9 11010 1 1
10 110 1|0 1
11 110 1 1 1
12 1112|1010 0
13 11 1] 0 1 1
14 1] 1 1|0 1
15 111 1 1 0

19. 3anucate normyeckyro QyHkuuio Y 4yeTbipex nepemeHHnix X0, X1,
X2,X3, mpencrtaBieHHYI0 B BuAe HUXe mpuBeAecHHOW Tabmuibl, B CKHO.

Yopoctutre  Belpaxkenne i1 CKH®, wucnonb3ys nuarpammy  Beiiua.



[IpeobpazoBars ympomennoe Beipakenue B 6azuc MJIN-HE. Hapucosats cxemy,

peanu3yIyo MPeoOdpa3oBaHHOE BHIPAKEHHE.
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20. 3anucate Joruyeckyro (QyHKUuO Y 4yeTelpex nepemeHHbix X0, X1,
X2,X3, mnpencTaBieHHYI0 B BHAEC HWXKe npuBeacHHoW Tadmuiel, B CJ/IHO.
VYopoctute  Beipaxkenue s CHH®, wucnonb3dys auarpammy  Beiiua.
[IpeobpazoBarh ympoieHHoe BbipaxkeHue B 0Oasuc M-HE. HapucoBate cxemy,

pealin3yIolyo npeoOpa3oBaHHOE BbIpaXKEHHE.

Bxop Bbixop
Ne | X3 | X2 | X1 | X0 Y
0 0O 0 0 1
1 0] 0 0 1 1
2 0] 0 1 0 0
3 0O 1 1 0
4 0] 1 0 0 1
5 01 0 1 1
6 0] 1 1 0 0
7 0] 1 1 1 0
8 11 0 0 0 0
9 11 0 0 1 0
10 11 0 1 0 0
11 110 1 1 0
12 1] 1 0 0 0
13 1] 1 0 1 0
14 111 1 0 0
15 111 1 1 0




21. 3anucate jorumueckyro QyHkuuio Y ueTbipex mnepeMeHHbx X0, X1,
X2,X3, TpeACTaBICHHYIO B BHUJE HIKE IpuBeacHHoW Taomuie, B CIAHO.
VYopoctute  Beipaxkenue s CJH®, wucnonb3ys aumarpammy  Beiiua.
[IpeobpazoBarh ympoiieHHoe BbipakeHue B 0Oasuc M-HE. HapucoBate cxemy,

peann3yIonryo NpeodpazoBaHHOE BhIPAKEHUE.

Bxop, Bbixop,
Ne | X3 | X2 | X1 | X0 Y
0Of 0jo0oj|jO0]O 1
1 o010 1 1
21 0] 0 1|0 0
31 0] 0 1 1 0
4| 01|00 0
5/ 0|1 |0 1 0
6| 0] 1 1|0 1
71 0] 1 1 1 1
8 110|010 0
9 11010 1 0
10 11 0 110 1
11 11 0 1 1 0
12 1712|1010 0
13 11110 1 0
14 111 1|0 1
15 1] 1 1 1 0

22. 3anucaTh JOTWYECKyr0 (QYyHKUHIO Y uyeTblpex nepemeHHbix X0, X1,
X2,X3, mpeiacTaBIICHHYI0 B BUJIE€ HUXKE TMpuBeaeHHoW Tabnuip,, B CIAHO.
VYopoctute  Beipaxkenue g CIHH®, wucnonb3dys aumarpammy  Beiiua.
[IpeobpazoBarh ympoieHHoe BbipaxkeHue B 0Oasuc M-HE. HapucoBate cxemy,

pealin3yIolyo npeoOpa3oBaHHOE BbIpaXKEHHE.
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23. 3amucath Joruyeckyro ¢GyHKIUO Y yeThipex nepemeHHbix X0, X1,
X2,X3, mpencraBileHHYI0 B BuUAE HUXe mpuBeAeHHoOW Tabmuiel, B CJIHO.
VYnpoctute  Beipaxkenue s CHH®, wucnonb3dys aumarpammy  Beiiua.
[IpeobpazoBath ympoieHHoe BbipakeHue B 0Oasuc M-HE. HapucoBate cxemy,

pealn3yIolyo npeoOpa3oBaHHOE BhIpAKEHHE.

Bxog Bbixopg
Ne | X3|X2|X1[X0| Y




0| ofo|O0|O 0
1 0| 0|01 0
2| 00| 1|0O0 1
3] 00| 1|1 1
4, 01|00 0
5/ 01|01 0
6| 01|10 1
7] 011 |1 0
8| 10| 0| O 0
9| 10| 0|1 0
10| 10| 1|0 0
11 17011 0
12| 11|10 |0 0
13| 110 |1 0
14| 11|10 1
15 11|11 1

KpnTepnn OLCHMBAaHUSA CTYJACHTA HaA 3a4Y€TE

Baunbl
(perTHHTOB
Ol OLIEHKN)

Onenka
3agera

TPQGOBaHI/Iﬂ K C(l)OpMHpOBaHHI)IM KOMIICTCHIIUAM

86-100

«3a4meHo»

BeicraBisieTcss CTyleHTY, €ClIM OH IJIIyOOKO U IPOYHO
YCBOMJI ~ NIPOrpaMMHBIM ~ MaTepuaj,  HCUYEPIBIBAIOLIE,
[OCJIEI0BATEIbHO, YETKO U JIOTMYECKH CTPOHHO €ro
U3JIaraeT, yMEET TECHO YBSI3bIBaTb TEOPHUIO C IPAKTUKOM,
CBOOOJIHO CIpaBiIsieTCsl € MPAKTHUYECKUMM 33aHUSIMHU,
BOIIpOCAaMM U JAPYTMMU BHJAMH TPUMEHEHHUS 3HaHHM,
IIPUYEM HE 3aTPYAHSAETCS C OTBETOM IIPH BUIOU3MEHEHUU
3aJJaHul, UCMOJIB3YET B OTBETE MaTepuall MOHOTpapu4ecKon
JUTEPATyphl, IPAaBUILHO 0OOCHOBBIBAET MPUHATOE pEIICHHE.

76-85

«3a4meHo»

BricTaBnsiercs CTyIEHTY, €ClId OH TBEPIO 3HAET MaTepuall,
IrPaMOTHO M TIO CYILIECTBY H3JIaraeT €ro, He JOIIyCKas
CYLIECTBEHHBIX HETOYHOCTEM B OTBET€ Ha BOIPOC,
IIPAaBWJIBHO TIPUMEHSET TEOPETUUYECKUE TIOJOXKEHUS IIpU
pEIIeHNN MPAaKTUYECKUX 3aJaHuil, BiajeeT HE0OXOAUMbIMU
HAaBBIKAMU M NIPUEMAMH UX BBIOJTHEHHUS.

61-75

«3a4meHo»

BricTaBnsercs CTyleHTY, €Clild OH WUMEET 3HAHUSA TOJBKO
OCHOBHOIO MaTepuajia, HO HE YCBOWJ €ro JeTaiei,
JIOTyCKAaeT  HETOYHOCTH, HEIOCTAaTOYHO  MpaBUIIbHBIC
(bOopMyIHUPOBKH, HapyleHus JIOTUYECKOU
MOCJIEIOBATEIbHOCTH B M3JIOKEHHH  MPOTPAMMHOTO
MaTepuaina, HWCIBITHIBACT 3aTPyJHEHUS TPU BBIMOJTHEHUU
MPaKTUYECKOT03aJaHusI.

0-60

«(HE3AYMEHO)

BricTraBnsercs CTYACHTY, KOTOpLIf/'I HE 3HaeT 3HAYUTEIbHOH
HaCTy MmporpaMMHOro Marcpuasia, JO0IMyCKacT CyICcCTBCHHBIC
OIJ_II/I6I(I/I, HC BBITIOJIHACT IMTPAKTUYCCKOC 3aJaHHUC.

OueHovHbIe cpeAcTBA AJs TEKYLIeH aTTecTalun




TumnoBble KOHTPOJILHBbIE 3aJaHNSI IJIsl TEKYIEH aTTecTAlNU

TunoBbie KOHTPOJIbHBIE 3a1aHu 1

1. OmnummTe, 4YTO Takoe CKOPOCTh HApaCTaHUsl HANpPSIKEHUS Ha BBIXOE
oV.

2. Tlepeuncnute BeIBOABI OV U yKa)XUTE UX HA3HAUCHHUE.

3. Omnwumure, Kak u3MeHseTcs Ko3ppuiueHt ycuienus OV ¢ pa3oMKHYTOM
nenbio OC npyu U3MEHEHUU YaCTOThl BXOJHOIO CHUTHAIA OT MOCTOSTHHOIO TOKa JI0
100 MI'u?

4. PazpaboraiiTe cxeMy HHBEPTUPYIOIIETO YCWIMTENA ¢ Kod(puIimeHTom
ycunenus 200 ¢ ucnosp3oBaHueM uacanbHoro OY.

5. Pazpaboraiite CXeMy HEWHBEPTUPYIOLIETO YCUJIMTEIS C
koadurmentom ycunenus 101 ¢ ucnonpzoBanuem uaeanbHoro OY.

6. OOwscHUTE, MOUYEMy B MHBEpTHpYIOIEeM ycuiutene Ha OY BO3HHKaeT
BUPTYAJIbHASI 3EMJISL.

/. UYro Takoe HampsDKEHUE CMEIIEHUs HyJs, KaK €ro M3MEpUTh M Kak
YCTPaHMTb.

8. OObsAcHUTE 3HAUYEHHE: TMPOU3BEIACHHUS IMOJIOCHI MPOMYCKaHHUS Ha
KO3 PUIIMEHT yCUIeHus.

9. OOBsAcHUTE 3HAYCHHUE: YACTOTA SAUMHUYHOTO YCUIICHUS.

10. Onmumute paboTy moBTOpuTEeNss HampsokeHuss Ha OY u mpuBeauTe
PUMEP €0 MPUMEHEHHS.

11. B xakoM ciyyae IpeanouTUTENIbHEE MCIOb30BaTh HEMHBEPTUPYIOMINNA
YCWJIUTENb, @ HE HHBEPTUPYIOUTUH.

12. TlepeuncnuTe OCHOBHBIE XapaKTEPUCTUKU HICAIBHOTO OINEPAllMOHHOTO
YCHIIMTEIIS.

13. Ilouemy B ycuiutenbHbIX ycTpoiicTBax OV He ucnonb3yercs 0e3 nenei
OTpHUIIATEIHLHON 0OpAaTHOMN CBSA3U

14. Ilepeuncnute M OOOCHYWTE JIOCTOMHCTBA AaKTUBHBIX (UIBTPOB, IO

CPaBHEHUIO C TTACCUBHBIMU (DUITBTPAMHU.



15. Pa3paboTaiite GuiabTp HU3KOW YaCTOTHI MEPBOTO TMOPSIKA C YaCTOTOM
cpesa 15 kI 1.

16. Pa3zpaboraiite puibTp BHICOKOW YACTOTHI MEPBOTO MOPSIIKA C YACTOTON
cpesa 20 ['m.

17. Pacckaxkutre o mpuHIUIE padboThl (UIBTpa HU3KOM YaCTOTHI BTOPOIO
nopsiika U OOBSICHUTE, MOYEMY €ro XapaKTEepUCTHKH Jydlle, 4yeM y (uibTpa
MIEPBOrO MOPSJIKA.

18. PazpaboraiiTe 1mojaocoBoil GpuiabTp, COCTOSIMMN U3 GUIBTPOB HUBKUX U
BBICOKHMX 4YacTOT MepBoro nopsiaka. HukHss yactora cpe3a qoinkHa ObITh 2 K,
BEpXHssA yacTtoTa cpe3a 5 kI, Ko3pPpuuueHT ycuneHrs Ha HEHTPATIbHON 4acToTe
1,5.

19. OO6bsicauTe MpUHIKI PabOTH OJOCOBOTO (PHIBTPA C OTPHUIATEILHBIMU
oOpatHeiMH cBsi3siMU. [louemy ero AUYX ornuyaercs or AUX mosocoBoro
bunbTpa, MOCTPOCHHOTO MYTEM IMOCJIEI0BATEIHLHOTO COCAUHEHUS (DUIBTPOB
HHU3KOM U BBICOKOM 4acTOT?

20. HauepTute CTpYKTYpHI TPEX PA3IMYHBIX TUIIOB aKTUBHBIX (PUIIHTPOB.

21. Pa3paboTaiiTe cxemy IS CMENIMBAHUS TpPEX 3BYKOBBIX CHTHAJIOB,
MpUYEM JIBa U3 HHUX HMEIOT PaBHYI0 aMIUIATYAYy, @ TPETUWA — MOJOBUHY OT HX
aMIUTUTYJbl. B BBIXOJHOM CHUTHajie BC€ TPU BXOJHBIX CHUTHaja JOJDKHBI OBIThH
MPEJCTABJICHBI B PABHBIX JOJISIX.

22. O0bsicHuTe, Kak TnpuMeHeHue auddepeHuanbHbIX yCHIATENEH
MO3BOJISIET BBIACIISITH CJIa0ble CUTHAJIBI Ha (POHE OOJIBIIIUX MTOMEX.

23. OnummTe, Kak ¢ TOMOIIBI0 MOCTa YHTCTOHA H3MEPUTh HEWU3BECTHOE
CONPOTHUBJICHUE.

24. O0bsIcHUTE, KaKk pabdoTaeT WHTErPaTop HAa OMNEPAIlMOHHOM YCHIIATEIE
MIPU TOCTOSTHHOM BXOJHOM HaIpsIKEHUH.

25. Kak MOXXHO WCHONB30BaTh UHTETPATOP B KadeCTBE TEHEpaTopa
UJI000pa3HOTO HANPSKEHUS?

26. Onumute  paboTy  uwHBepTupyromero tpurrepa Ilmmurra Ha

OIICPpAlITMOHHOM YCHUJIUTCIIC.



27. Onumute paboTy HeuHBepTupytomero tpurrepa Illmurra Ha
ONEPalMOHHOM YCUJIUTENE.

28. B 4eM cOCTOMT NpPEUMYIIECTBO NpUMeHEeHHS auddepeHInaIbLHOTO
YCWIMTEIBHOIO KacKaja B KaueCcTBE BXOJHOro Kackajga OVY.

29. Uto takoe nuddepeHnmanbabiil BXoaHou curnain OY.

30. Uto Takoe cuHpaznbiii BXogHOM curHan OY.

31. Kak onpenenserca KOCC.

32. Hapucyiite  mpuMepHble rpadUKd  CTaTHYECKOM  MEpeIaTouyHON
xapaktepucTukn UBbIX=f(UBX) Uisi MHBEPTHPYIOUIETO ¥ HEUHBEPTHUPYIOLIETO
BKJItOUeHU OV ¢ y4eTOM CMENICHUS HYJIS U HACBIIICHUS YCUIIUTES.

33. Kakoe w3 Bxoanbix comnpoTtuBieHuit OV  (cuHdaszHoe wiH
nuddepeHranbHoe) 00JIbIIE U MTOYEMY.

34. B yem 3akimrouaeTcsl MpeuMyIIecTBO HeckoppekTrupoBaHHoro OV mepen
aHanorudHbiM OY ¢ MOJHON BHYTPEHHENW KOPPEKIUEH.

35. UeM ompenensroTcsi BEIMYMHBI PE3UCTOPOB M HMX COOTHOIIEGHHE Ha
HenHBepTupyromem Bxoae OV B nuddepeHImaib-HOM BKIIOYESHUH.

36. [Touemy pe3ucTop, KOMIICHCUPYIONTUH CMEIICHUE HYJIs, 00YCIOBICHHOE
BXOJHBIMU TOoKamMu OV, He TMPUMEHAIOT B YCWIUTEISAX C TOJEBBIMU
TPaH3UCTOPAMH.

37. MOXHO 1M B CXeME C JABYXIOJSPHBIM MUTaHHEM NpuMeHuTh OV,
MpeIHAa3HAYCHHBIN SISl UCTIOIB30BAHMS B CXEMaX C OJTHOMOJISPHBIM MUTaHUEM.

38. MOXHO 7T© B CXeM€ C OJHOIMOJSPHBIM MHUTaHueM TpuMeHuTs OV,
NpeIHA3HAYCHHBIA IS WCIIOIB30BAHUS B CXEMaxX C JABYXIIOJSIPHBIM TTHUTaHUEM.
Ecnu MoXxHO, TO, TPU KaKUX OTPAHUYCHUSX.

39. VBenuueHne COMpOTUBICHUN PE3UCTOPOB B LIETIAX 00paTHOM cBsizu OY
YMEHBIIIAET HArpy3Ky YCWJIMTENS M CHUXKAaeT motpebienue suepruu. [loyemy ke
T CONPOTUBIICHWS HE BBHIOMPAIOT OYECHHb OoJbIUMU. Yem ompenensercs
MaKcUMaJslbHasi BEJIMYUHA PE3UCTOPA OOPATHOM CBA3H.

40. [IpuBenure mnpumepsl  ucnonb3oBanuss OY B ycTpoiicTBax,

BBIITOJIHAIOIIUX PA3JIMYHBIC MATCMATHYCCKHUC OIICPAIllhN.



41. Kakoii xapakTep HMeEET BXOJHOE COIPOTUBIEHUE HWHTErparopa B
00J1aCT HU3KHUX YaCTOT, BHICOKHX YacTOT.

42. Ecmu na Bxoa OV, BKIIOYEHHOTO IO CXEME HMHTErpaTopa, MoJaeTcs
HANpsOKEHUE CUMMETPUYHOM MPSMOYTOJIbHON (OpMBI (MEaHAp), TO CUTHAI KaKoH
(bopMBI MOXKHO 03KHMJIaTh HA BBIXOJIE.

43. KakoBbl MpeuMyIECTBA AaKTUBHBIX YAaCTOTHBIX (QWIBTPOB TMEpes
MIACCUBHBIMHU.

44, JlaiiTe KauecTBeHHOE cpaBHEeHHE GUILTPOB bartepropra u beccensi.

45.B dyem mnpeumymiecTBO (unmbTpa Oosiee BBICOKOTO TMOPAIKA IO
CPaBHEHUIO C (PUIBTPOM OO0J€€ HHM3KOIO MOpsJIKa, UMEIOIMIMM Ty K€ IO0JIOCY
IIPOITYCKAHMUS.

46. Yem ompenensercs AWHAMHUYCCKUN HAIMA30H JOTapH(PMUPYIOIIETO
npeoOpazoBaTens.

47. KakoBO IperMyIeCcTBO CXEMbI JJOrapu(MUPYIOIIETO Tpeodpa3zoBaTers C
OUMOJSIPHBIM TPAH3UCTOPOM I10 CPABHEHUIO CO CXEMOM C JTHOJIOM.

48.YeM 0OBsACHSAETCS  HEXKENIATEIbHOCTh IPHUMEHEHHUS  IaCCUBHBIX
BBIIIPSIMUTENEH HA TUO/IAX B U3MEPUTEIILHBIX CXEMaX.

49. B yem IPEUMYILIECTBO WHBEPTUPYIOIINX U3MEPUTEIBHBIX
OJTHONIOJIYIIEPHOHBIX BBIIPSIMUTENIEH ITepe] HEUHBEPTUPYIOLIUMU.

50. KakoBbI mpenMyIecTBa MHTETPaIbHOTO KOMITapaTopa Mo CPaBHEHHUIO CO
cxemoil kommaparopa Ha OVY.

51. K kakux ciyvasx npumeHeHue OV B KayecTBe KOMIIapaTopa MOMET

OBITH MNPpCAINOYTUTCIBHO.

TunoBbie KOHTPOJILHBbIE 3aIaHUS 2

1. 3anummre aecsatrnynoe yuciio 30 B IBOMYHOM KOJE.

2. 3amummurte gsonynoe yucio 0111010 B gecaTnyHOM KOJIE.

3. VYKaxuTe ypOBHM HANpPSHKEHUS WHTETPATBHBIX MHUKPOCXEM TPUTTEPOB
cepun TTJI, npuHrmaemble 3a jorndeckyro | u jmorndecknii 0 mpu HanpsKEHUU

nutadug 5 B.



4. CocraBbTe TaOJIMIBI UCTUHHOCTU U HAPUCYHUTE CXeMHOe 0003HaYeHHE
TPEXBXOJOBBIX JoTHYeckux 3nemMenToB: a) W, NJIW, U-HE u NJINU-HE; 6) 21UJIU-
HE.

5. Ompenenute 9nuCI0 BO3MOXKHBIX OMHApHBIX KoMOuHanuid tTuma 0 u 1 s
JIOTUYECKOM (hYHKITUU C YUCJIOM apryMEHTOB: a) N =3; 6) N = 5.

6. KaxoBo BbIpakeHHE JOTUYECKOM (DYHKIIMM ABYX MEepeMeHHbIX X1 u X2,
peanu3yeMoi 3JIeMEHTOM «cTpenka [Tupcay.

7. KaxoBo BbIpakeHUE JIOTUYECKOM (DYHKIIMM ABYX MEepeMeHHbIX X1 u X2,
peanuzyemoii snementom «mTpux Lleddepar.

8. YcraoBHo-rpaduueckoe obo3nadeHuUe dmementa NJIN.

9. VYcmoBHo-Tpaduyeckoe o003HaUCHHE dIeMeHTa .

10. YcnoBHO-Tpaduueckoe obo3HaueHue snementa HE.

11. Hauepture Tabiuily uCTUHHOCTH dnemenTa 21JIN

12. HaueptureTaOiuily UCTUHHOCTH dJieMeHTa 21

13. Hauepture Tabnuiry uctuaaoct snemenra HE

14. Haueptute Tabiuny uctuaHoctu s anementos U, U-HE, UJIW u HE-
NJIN.

15. CpaBuute cepuun HC 4000B ¢ 74LSXX mno TpeOoBaHuUAM K UX
MCTOYHUKAM TTUTAHUSI.

16. CpaBaute cepun HMC 4000B ¢ 74LSXX 1o OBICTpOACHCTBUIO U
IIOMEXOYCTOUYHUBOCTH.

17. Ykaxute, B Kakux ClaydasiX JJIS peaiu3allid CXeMbl OOJIbIE MOIXOAST
ounonsipusie UC, a B kakux — KMOIL

18. O6bsicaute, kak pocturaercs ObicTpoxaeiictBue OICJI HC, kakue

npo0JIeMbl TTPU A’TOM BO3HHUKAIOT.

19. Yopoctute BbIpa)XKEHUE u HayepTUTE ero Ta0JIHITY
. + L]
UCTUHHOCTH: A*B A*B.
20. Hauepture CXEMY, COOTBETCTBYIOIIYIO JIOTUYECKOMY

7 =A*BeC + AsB+*C + A*B+C + A*B+C.

BBIPAKEHHUIO:



21. Yupocture BBIPAYKEHHE, " HayepTUTe SKBUBAJICHTHYIO

cxeMy:Z = AB + AE + EB

22. Yupocrture BBIPAKEHHUE, U Ha4YepTUTE SKBUBAJICHTHYIO
cxemy: Z = ABC + ABC

23. Yopocrture BBIPAKEHHUE, U Ha4YepTUTE SKBUBAJICHTHYIO
cxemy:Z = A*1 + A1 + B+0,

24. Yupocrture BBIpaXEHHUE, u HauepTUTE HKBUBAJICHTHYIO
xemy:Z — (A T B)*(A + C)

25. Yopocture BBIpQKCHHE, u HAYEPTUTE HKBHBAJICHTHYIO

exemy:Z = ABCD + ABCD + ABCD,

26. B uém 3akmrouaetcss muHuME3anus DPAJl ¢ moMomplo auarpaMMel
Beiya.

27. B uém 3axmodaercss MUHUME3AIUs HepoonpeaenéaHon GAJL

28. Kakoe ycTpOWCTBO ClleyeT HCHOJb30BaTh JMJI PEIICHUS 3aJlauyu:
npeoOpa3oBaHusl ABOUYHO-JECATUYHOTO KOJa B JECATUYHBIA AJIs YIpaBJICHUS
WHIUKATOPOM.

29. Kakoe ycTpOMCTBO ClielyeT HCIOJIb30BaTh IS pEUICHUs 3a/Jauu:
npeoOpazoBaHne AECATUYHBIX YMCEN B TBOMYHBIC.

30. Kakoe ycTpoicTBO ciielyeT UCIOIb30BaTh JIJIsl KOMMYTAllMU B 3a/1aHHOM
NOPSJKE CUTHAJIOB, MOCTYMAIOIIUX C HECKOJBKUX BXOJHBIX IIMH Ha OJHY
BBIXO/IHYIO.

31. Kakoe ycTpoiCTBO clemyeT HCIONb30BaTh [JIsl paclpeleiieHus B
TpeOyeMol MOCIe0BAaTeNFHOCTA MO HECKOJBKUM BBIXOJAaM CHUTHAJIOB C OJHOTO
UH(OPMAIMOHHOTO BXO/A.

32. CkobKO BBIXOZIOB y nemudparopa mpu Tpex HHGOPMAIMOHHBIX
BXOJIaX.

33. CKONbKO BBIXOJOB y ImmdpaTopa NpH YEThIpeX HWHGHOPMAIIMOHHBIX

BXO4dax.



34. Pa3paboraiite 3-pa3psaHblii mpeoOpa3oBaTeh JBOMYHOTO KOIa B
NECATEPUYHBIN, UCIIONB3YS TONbKO 3neMeHTsl MJIN-HE.

35. O0bsicHUTE, KaK paboTaeT MYJbTUILUIEKCOP C IBYMS BXOJaMHU.

36. Pazpaboraiite 3-BXOJOBBI MYJIBTHILUIEKCOP C BXOJOM OJOKHUPOBKH U
JIBYMSI BBIXOJIJaMU — HHBEPTUPYIOUIUM U HEUHBEPTUPYIOIIHUM.

37. Pa3pabotaiite 4-BXOJIOBbII MYJIBTHUILUIEKCOP C HUCIOIB30BAHUEM TOJIBKO
anementoB MJIN-HE.

38. OnuiuTe MNpUeMbl, UCHOJIb3yeMble JJIsi TOCTPOCHHUSI CHUCTEM C
MPOM3BOJIBHBIMU TAOIUIIAMU UCTUHHOCTH, UCTIOJIB3yEMbIE B CIy4asx, KOTJa cXxema
Ha JIOTUYECKUX DJICMEHTAX OKAa3bIBACTCS YPE3MEPHO CIIOKHOM.

39. O0BsicHuTe, Kak paboTaeT TpUITep, COOpaHHBIN U3 JBYX AJeMeHTOB M-
HE.

40. Haueptute Trpadukd H3MEHEHUN COCTOSHUM BXOJa U BBIXOJA,
OIKCHIBAIOLINE PabOTy CYETHOTO TPUITEPA.

41. O0OpsicHUTE, KaK COEAUHUTH  D-Tpurreppl il  MOCTPOCHHS
ACHXPOHHOT'O CUETYHKA.

42. Kakoii OCHOBHOM HEIOCTaTOK y aCMHXPOHHOTO cueTunka? OObICHHUTE,
KaK B CHHXPOHHOM CYETUMKE 3TOT HEJOCTATOK MPEOI0JIEH.

43. Onumute paboTy MeCATUYHOTO CUeTYrKa ¢ BhixogaMu «1 Ha 10»

44. HauepTuTe CcXeMy perucrpa CIBHra C TOCJIEIOBATEIbHBIM BXOJIOM WU
napajieIbHbIM BbIX0JI0M. B cxeme ucnonbiyiite 4 tpurrepa D-tumna. O0bscHute,
KakK 7Ta cxema paboTaer.

45. O0BsicHUTE, KaK paboTaeT cueTynk J>KoHCOHAa.

46. JlaiiTe onpeneneHyue U yCIOBHOE H300paxkeHue aemudparopa.

47. JlaitTe onpeneneHue U yCiaoBHOE n3o0paxeHue mudparopa.

48. KakoBbl Ha3HaueHUE U GYHKIIMOHAIBHAS CXeMa MYJIbTHILUICKCOPA.

49. KakoBbl Ha3HaueHUE U QYHKIIMOHATBHAS CXeMa JEMYJIbTUILIEKCOpa.

50. Onpenenure nousitue "tpurrep'.

51. [lepeunciure pa3HOBUTHOCTH MU(PPOBBIX TPUTTEPOB.

52. Ilpoananusupyiite padboTy acuHXpoHHOro RS-tpurrepa.



53. Kakas xomMOWHAaIMs BXOJHBIX CHUTHAJIOB SIBIIACTCS 3aIlPEIICHHOW s
acuHXpoHHOro RS-Tpurrepa.

54. KakoBo ycioBHoe rpadguyeckoe obo3nauenue JK-rpurrepa.

55. KakoBo ycnoBHoe rpaduyeckoe od0o3nauenue RS-tpurrepa.

56. Kak ¢ynknuonupyer JK-tpurrep npu xomOunamuu J = 1, K =1 nHa
BXO/IE.

57. 3noxute 0cOOEHHOCTU paboThl yHUBEpcalibHOTO JK-Tpurrepa.

58. Uto o3HayaeT IMHAMUYECKOE YIPABICHUE TPUTTEPaAMuU

59. Uem otTnauyaercs JAMHAMHUYECKOE YOpPABIEHUWE TPUITEPaAMH  OT
CTaTUYECKOTO YIPABJICHUS.

60. B xakoM Bujie (pUKCUPYETCS B CUETYMKE YHUCIIO MOCTYMUBIIMX HA €ro
BXOJT UMITYJIbCOB.

61. Ykaxure, ueMy paBeH MOAyJbp M mepecuera TBOMYHOTO N-pa3psiAHOTO
CUETUYHKA.

62. Ykaxkute HEO0OXOAMMOE YHCIO BBIXOAOB IBOMYHOTO CUYETYMKA JIS
BBIJIaUM PE3YJIHTATOB cueTa 28 UMITYJIbCOB.

63. CKOJIBKO TPUTTEPOB OJDKEH UMETh JBOMYHO-KOIUPOBAHHBIN CUETUHK C
ko3 dunmrenTom nepecuera M = 8.

64. [losicaute TpUHIMN (QYHKIIMOHUPOBAHUS TPEXPA3PSIHOTO CUETUYHKA
HUMITYJIBCOB.

65. [IpuBeauTe CXeMy AECATUYHOTO CUETYMKA UMITYJIHCOB.

66. [IpuBenuTe CTPYKTYPHYIO CXeMY NapauIeTbHOTO PETUCTPA.

67. IlpuBenuTe CTPYKTYPHYIO CXEMY CABHUTAIOIIETO PETUCTPA.

68. OnummTe padoTy 8-paspsanoro napamwieasHoro AL

69. Uto siBNsieTCs OCHOBHBIM JJOCTOMHCTBOM TapasuienbHoro ALIT?

70. O0BsicHUTE PUHIIAT WCIIOJIb30BAHUS MIOCJICIOBATEIHHOTO
npubmmxenus B AL

71. Onummte padoty L{Alla ¢ marpuneit R-2R.

/2. CKOJIbKO HYKHO KOMMAapaTopoB JUIsl TapauiedIbHOTO 6-pa3psgHOTro

AL



Kputepun oieHKH BbINOJHEHU KOHTPOJBHOIO 3a1anus 1, 2

100 ©OanoB BBICTABISETCS CTYACHTY, €CIM MPAaBUIBLHO BBHINOJHEHO 4
3aJlaH{sl B BApHAHTE.

/5 0aioB BBICTABIIAETCS CTYJEHTY, €CJIM MPABWIBHO BBIMOIHEHO 3 3aJaHus
B BapHaHTe.

50 6anoB BHICTABIISAETCS CTY/IEHTY, €CIIU MPABUIIBHO BBIMOJIHEHO 2 3a/1aHus
B BapHaHTe.

25 0ayIoB BBICTABISIETCS CTYJEHTY, €CJIH MPaBUIBHO BBIMOJHEHO | 3a7aHue
B BApUaHTE.

0 GayI0B BBICTABIIAETCS CTYACHTY, €CJM HU OJHO 3aJaHHE HE BBIIOJIHEHO

IPaBUIIBHO.



