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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 SV, 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 TUCHUIIINHBI

«AHaJIOTOBBIE U IU(PPOBBIE YCTPOHCTBA)

VYyeOHast  gucuurUiiHa  «AHajmoroBele W IUGPOBBIE  YCTPOMCTBaAY
pa3paboraHa i1 CTYJAEHTOB  HampaBJCHUS  TMOJATOTOBKH 12.03.01
[Tpubopoctpoenue, mpomiib «AKyCTHUECKHE MMPUOOPHI M CUCTEMBI» W BXOIHUT B
YUCJIO JUCHUIUIMH 1O BBIOOPY BapuaTHUBHOM dYacTu Osioka 1 JIMcCUUIITHUHBI
(Monmynm) yueOHOro miana. Jlucuuruinia peanusyercsa Ha 3 Kypee B 5 ceMecTpe.

OO61mast TpyI0EMKOCTh OCBOEHHUS AUCIUIUIMHBI «AHAJIOrOBbIE U LU(POBBIE
YCTpOMCTBa» cocTaBisieT 6 3.e. (216 "yacoB). YueOHBIM IJIAHOM MPETYyCMOTPEHBI
JeKIMOHHbIe 3aHsATUs (36 d4acoB), JabopaTopHble padoTel (36 4acon),
npakTuyeckue 3aHATs (36 yacoB), camocTosiTedbHas pabora crygeHToB (81
4acoB), KOHTpOJb (27 4yacoB). OlLieHKa pe3yabTaTOB OOYYEHMs: SK3aMEeH B 5
CEMECTpE.

OCHOBHBIMH  TPEAIIECCTBYIOMUMH JUCIUIUIMHAME  ABJISIIOTCS  «Bpicmas
MaTteMatukay, «Du3ukay, «DU3UYECKHE OCHOBBI TOJYYCHHS HWH(POPMAIUNY,
«OCHOBBI JIEKTPOTEXHUKINY», « T€XHOIOTHUS TPOTPAMMUPOBAHUS.

HucrunnHa «AHaJNIOTOBbIE W IU(MPOBBIE YCTPOMCTBA» JIOTUYECKU H
COIEp)KaTeNbHO  CBsi3aHA C TakuMU  Kypcamu kak  «M3meputenbHO-
BBIYMCIIUTENIBHBIE  KOMIUICKCHDY,  «DJIEKTPOHHO-TIPOTPAMMHOE  OOecreueHue
THJIPOAKYCTHYECKNX cuctem», «llpukmannoe mporpammupoBanue», «OCHOBBI
IPOEKTUPOBAHUS TPHUOOPOB U CHCTEM» U JIP.

Heabio (MCUMIUINHBI SBISICTCS:

- (opmupoBaHuEe OOIIETO MPEACTaBICHUS O COBPEMEHHOM COCTOSIHUM U
MEPCIEKTUBAX Ppa3BUTUS M3ACIUNA AHAJIOTOBBIX W IHUQPPOBBIX YCTPOICTB,
UCITOJIb3YEMBIX B HAYUYHBIX HCCJIECIOBAHUAX TPHOOPOCTPOCHHMS, B COBPEMEHHOU
aKyCTHUYECKOH ammapaType OT€4eCTBEHHOTO M HHOCTPaHHOTO MPOU3BOJICTBA;

- TOJTOTOBKA K TMPAKTHYECKOW NESITEIbHOCTH B 00JIaCTH pa3pabOTKU U
IPOrPaAaMMHUPOBAHKS aHAJIOTOBBIX U MU(PPOBBIX YCTPOKUCTB, PEIHA3HAYCHHBIX JJIS

MCIMOJIb30BaHUA B aKyCTUUECKOH arnmaparype;



- W3Yy4YCHHUE IPUHLUIIOB TIIOCTPOCHMS W TNPUMECHEHMS aHAJIOTOBBIX U
IU(POBBIX YCTPOUCTB 3JIEKTPOHUKH; SJIEMEHTHOM 0a3bl aHAIOrOBBIX U LU(POBBIX
YCTPOMCTB; OCHOB pacyeTa aHaJIOrOBBIX U IIU(PPOBBIX YCTPOMCTB.

3agauM JMCUMIINHBI:

- U3y4YE€HHE OCHOB aHAJIOTOBOM M LIM(PPOBOI TEXHUKH;

- IPUOOPETEHHE NPAKTUYECKUX HABBIKOB PAcU€Ta 3JIEMEHTOB aHAJIOTOBBIX U
U POBBIX YCTPOMCTB.

Taxoke, 3aa4eil TUCHUIUIMHBI SIBISETCS HAYUNUTh:

- y4acTBOBaThb B TEXHOJOTMYECKOW IMOArOTOBKE IPOU3BOJCTBA MPUOOPOB
Pa3IMYHOr0O HA3HAYEHUS U NPUHIUIA IEUCTBUS;

- pacCUUTHIBATh U MPOEKTUPOBATH 3JIEMEHTHI U YCTPOMCTBA, OCHOBAHHBIE Ha
pa3IMyYHbIX (PU3UUYECKUX MPUHIUNAX JEHCTBUS;

- HCTI0JIb30BaTh CUCTEMBI CTaHAAPTU3ALMH U CePTU(UKAINY;

- pa3pabaThiBaThb THUIOBBIE TEXHOJIOTHMYECKHE IMPOLECCHl TEXHUYECKOIO
oOCIy’)KMBaHUS M PEMOHTa NPUOOPOB C HCIOIB30BAHUEM CYIIECTBYIOLINX
METO/UK.

JUis yCHEemHOro W3y4YyeHUs AMCLUMILIMHBI «AHAJIOroBble M LU(POBBIE
YCTPOMCTBa» Yy OOy4YaloIUXcsid JAODKHBI OBITh CPOPMUPOBAHBI  CIEAYIOLINE
IpeaBapUTENbHbIE KOMIETEHIIMU: CIOCOOHOCTh MPEACTABIATh AJE€KBAaTHYIO
COBPEMEHHOMY YPOBHIO 3HAaHHWH HAay4YHYH0 KapTUHY MHpPAa Ha OCHOBE 3HAHMSI
OCHOBHBIX IOJOEHUMN, 32aKOHOB M METOJOB €CTECTBEHHBIX HAYK MU MAaTE€MAaTHKH,
CHOCOOHOCTh MPUBJEKATh JMJI PELICHUS pPA3IMYHBIX TEXHUYECKUX 3a]ad
COOTBETCTBYIOIINN (PU3UKO-MAaTEMaTUUYECKU arrapar.

B pesynpraTe uW3yyeHUs JAHHOM JUCHUIUIMHBL Yy  OOyYarouiuxcs

bopMUPYIOTCS ClIeyIomue MpodecCuoOHAIBHBIC KOMITCTCHITUH:

KOHI? Oﬁzle)rey;;flflma Jtanbl GOpMHPOBAHUA KOMIICTCHIMHU
K-3 METOJIbl TTPOBEJAEHUSI U3MEPEHHUI U HMCCIIeI0BaHUN
CIIOCOOHOCTH K | 300t B 00]acTd aHajioroBo u IHM(POBOH TEXHUKH,
IPOBEJECHUIO U3MEPEHUN 1 TEHJACHLIMA pPa3BUTUSl AHAJIOTOBOM M 1M(pOBOI
UCCIIEJOBAaHUM Pa3INYHbIX TEXHHUKHU.
O0BEKTOB 10  3aJaHHOH | Ymeer OLICHUBATh IPUIOAHOCTb U IEIeCO00Pa3HOCTh




METOJUKE UCIIOJIb30BAHUS aHAJIOTOBOM M IU(POBOI TEXHUKU
JUIs  pelieHuss 3agad B o0nacTM  CBOEH
npoeCcCUOHATLHON EATEIEHOCTH.

HaBBIKAMU pabOThl C aHAJIOrOBOW W HH(POBOIA

Bnaneer N
TEXHUKOM
KaKk  [POBOJUTH  HANAJIKy, HACTPOUKY H
3naer pPEryIIUPOBKY  aHAJOroBOro ¥ LHU(POBOro
000py/I0BaHUs, OTIBITHYIO TPOBEPKY aHAIOTOBBIX U
NK-4 U(POBBIX MPUOOPOB U CUCTEM.
CIIOCOOHOCTh K HaJajKe, MPOBOAUTH TIOBEPKY, HAJIAAKy M PETyIUPOBKY
HACTPOIKE, IOCTHPOBKE H Veer AQHAJIOTOBBIX U MHU(POBBIX YCTPOUCTB M, OIBITHYIO
OTIBITHOM MIPOBEpKE MIPOBEPKY aHAJOrOBBIX U LHU(PPOBBIX CPEICTB,
npruOOpPOB U CHCTEM AKyCTHUYECKOTO Ha3HAYCHHUS.

MPAaKTUUYECKUMU  HABBIKAMH  HACTPOMKH U
Brnageer | perynupoBKH aHANOTOBBIX U HMU(PPOBBIX YCTPOICTB
AKyCTHYECKOTO Ha3HAUYCHHUSI.

Jiist hopMHUpOBaHUS BBINIEYKAa3aHHBIX KOMIIETEHIIMI B paMKaX JUCHUTLITAHBI
«AnHanoroBele ¥ UU(PPOBBIE YCTPONUCTBA» MNPUMEHSIIOTCS CICAYIOIIME METO]IbI
aKTUBHOI'O/ MHTEPAKTUBHOTO OOy4YEHMS: JUCKyccus, mpoOiemHbiii metoa. Kypce
BEJIETCS C MPUMEHEHHEM DJIEMEHTOB 3JIEKTPOHHOTO OOYYEHHS U JUCTAHIIMOHHBIX

00pa3zoBaTEIbHbBIX TEXHOJIOTHM.

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

Pa3nen |. AnasioroBole ycrpoiicTBa (12 gac.)

Tema 1. Onepanuonnbie ycuiaurenau (6 yac.)

O6mme cBenenusa. MpeanbHbldt omnepanmoHHoW ycunutenb. CTaHmapTHas
CXeMa OIIEpallMOHHOrO ycuiutensa. llapamerpel onepanyMoOHHBIX YCUIIUTENEH.
Tunbl OIIEPALMOHHBIX ycwureneit. JluddepennuansHoe BKJIFOUEHUE.
HNuBeptupyromee BriIoueHue. HeumHBeprupyromee BkitodeHUE.OQHONOISPHOE
MATAHUE OTIEPALIMOHHBIX YCUIUTENEH.

Tema 2. @yHKUHOHAJBbHBIE YCTPOHCTBA aAHAJIOIOBON 3J1eKTPOHUKHU (6

qac.)



JIuHeliHbIe aHAIOTOBBIE BEIYUCITUTENbHBIE CXEMbI. AKTUBHBIE JIEKTPUUECKHUE
bunbTpel. M3MeputenbHble ycunutean. CXeMbl HETMHEHHOTO MpeoOpa3oBaHuUs

curHaiioB. M3amepurensubie cxeMbl. Kommnapartopsl.

Paznea |1. ludgposblie yerpoiicTBa (24 yac.)

Tema 1. BBenenne B ungpoByw TexHuky(4 yac.)

Cuctembl cumcienus. LudpoBbie wmukpocxembl. Buapsl. O6nactu
npumeHeHus. Onucanue. Jlornueckue 3meMeHThbl. TpaH3UCTOPHO-TPaH3UCTOPHAS
noruka. Jloruka Ha komiiemeHTapHbix MOIT Tpansuctopax. Bi-CMOS noruka.

Tema 2. KomOuHanmoHHbIe ycTpoiicTBa(6 yac.)

3akoHbl  anreOpbl  Jorukd. CuUHTE3 KOMOMHAIIMOHHBIX CXE€M IO
IIPOU3BOJIBHOM Tabuue VUCTUHHOCTH. Jlexoaepsl. Konepsr.
MynbTHuImekcopsl. JleMyIbTUILIIEKCOPBI.

Tema 3.Tpurrepsi (4 gac.)

IToctpoenue tpurrepseix cxeM. RS-tpurrepsl. Cratnueckue D-Tpurrepsl.
MertactabunbHOCTh TpUrTepoB. [unamuueckue D-tpurrepel. T-Tpurrepst. JK-
TPULTED.

Tema 4.Cuerunku (4 gac.)

ACHHXpOHHBIE JBOWYHBIE CU€TuMKu. HeaBoumuHble CUETUMKUA C OOpaTHOMU
CBA3bI0. HenBoWuHbIE CYETUMKM C NPEIBAPUTEIBHON 3anuchio. CUHXPOHHBIE
KOJIbLEBbIE CUETUYUKH. CUHXPOHHBIE TBOMYHBIE CUETUUKHU.

Tema 5. Peructpsl (4 yac.)

[Tapamnensubie peructpsel. [locnenoBarenbHble pETUCTPBI. Y HUBEPCAIbHBIE
PETUCTPBHI.

Tema 6. I{ludpoananorosnie U aHaIoro-udpposbie NpeodpazoBareu (2
qac.)

O6mue cBeaenus. Ilapamnensabie [IAIL.  [locnenoBarenbhubie TIAIL
[Ipumenenue IAIIl.  Ilapamnensnbie  AIIIL.  IlocnenoBarenbubie AL

[Ipumenenue ALIL



Il. CTPYKTYPA U COAEP KAHUE MPAKTUYECKON YACTHU KYPCA

HpaxkTnyeckue 3anaTus (36 yac.)

3ansaTue 1. OCHOBHBIE CXeMbl BKJIIOYEHHUS ONEPANMOHHOTO YCUJIMTENs
(2 gac.)

1. CxemMa noBTOpPUTENS HAIPSKECHHUS.

2. CxeMa UHBEPTUPYIOIIETO YCUITUTETIS.

3. CxeMa HEMHBEPTUPYIOUIETO YCUITUTETIS.

4. IuddepennraibHOE BKIIOUECHHE.

3ansaTue 2. OOHONMOJIAPHOE NUTAHHME ONEPANMOHHBIX ycHJuTesen (2
qac.)

1. O0uume cBeneHusI.

2. CMelIeHne ONEePAIMOHHOTO YCHIIMTEINS C OJJHOMOJISIPHBIM TUTAHUEM.

3. Benenne UCKyCCTBEHHOM HYJIEBOM TOUYKH.

4. Ilpumenenue npeoOpazoBaresieil HaPsHKCHUS.

3ansaTue 3.CxeMbl JIMHEHHOT0 MIPe0OPa30BaHUs CUTHAJIOB (2 yac.)
1. McTouHUKY HATIPSKEHUS, YIIPABIISIEMbIE TOKOM.

2. VIcTOYHHMKY TOKA, YIIPaBIsieMbIe HATPSIKCHUEM.

3. aBepTOpPHI CONMPOTUBIICHUS.

4. T'upatopsi.

3ansaTue 4-5. AKTUBHBIE dJIeKTpUYecKkue GuiabTpsl (4 4yac.)
1. OcHOBHBIC MOHSATHS.

2. OunbTPhl HIKHUX 9aCTOT.

3. OuIbTPHI BEPXHUX YACTOT.

4. TlonocoBbie (GUITBTPHI.

5. [onoco-nonapnsromye GrIBTPHI.

6. Peanuzanust GpuibTpOB HA ONEPALUOHHBIX YCHIIUTEISX.



3ansTue 6. U3mepureabHbie yeuanrTeau (2 yac.)

1. '3MepuTenbHBIN YCUIUTEND Ha OJJHOM ONEPALIMOHHOM YCHIIUTENE.
2. I3MepuTenbHBIA yCUIINTENb HA ABYX ONEPAllMOHHBIX YCUIUTENAX.
3. 3MepuTenbHbIi yCHIIUTEIh Ha TPEX OMEPAIIHOHHBIX YCUITUTENAX.

4. IlpuMeHEeHHE U3MEPUTENIBHBIX YCUIUTEIIEH.

3ansaTue 7. CxeMbl HeJIMHEHHOT0 NIPe00pa30BaHUs CUTHAJIOB (2 4ac.)
1. Jlorapudmupyrorue mpeodpa3zoBaTely.

2. DKCIIOHEHITMAIbHBIE TTPeoOpa30BaTEIH.

3. [Ipernu3noHHbIE BHIMPSIMHUTEIIH.

4. aterpupyroias cxema.

5. uddepenunpyromas cxema.

3ansiTue 8. U3MepuTesibHbIE CXeMBbI (2 Yac.)
1. U3mepeHnue 3apsaa.

2. 3mepurtenu aMIUTUTY/IbI.

3. @OTORNIEKTPUIECKHIE U3MEPEHUSI.

4. MoCTOBBIE U3MEPUTEIBLHBIEC CXEMBI.

5. U3mepenue temneparypsl.

6. Komnaparopsl.

3ansaTue 9. Anredpa Joruku u gorudeckue GyHkuuu(2 vac.)
1. AnreGpa sioruku. YOpoIeHue JJIOTHYECKUX BhIPaKEHUH.

2. llpencraBneHue JOru4ecKux QPyHKITUH.

3. 3anuch Jorudeckoi GyHkiuu no tadbswuie B Bujae CIAHO.

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

3ansTue 10-11. ITocTpoenue Jorn4eckoii cxemsl (4 yac.)
1. MunuMu3anust TOTHYECKUX (QYHKIUHA.

2. [IpeoOpazoBanue nornyeckoi ¢pyHkuuu B 6azuc M-HE.



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

3ansitue 12. Jlornyeckue 3jieMeHTHI U cXeMbl (2 yac.)
1. OcHOBHBIE JIOTHYECKUE DJIEMEHTHI.

2. Ilepexof OT TOTHUECKON (PYHKIIMH K JIOTUYECKOM CXeMe.

3ansTue 13. IIpeodpa3zoBaTenn koa0B (2 4ac.)
1. Jemmdparop.

2. lludparop.

3. JlemyabTHILIEKCOD.

4. MynbTUILIEKCOD.

3ansartue 14. Tpurrepsi (2 yac.)
1. Acuaxponnsiii RS-tpurrep.

2. Cunxponnbiii RS-tpurrep.

3. T-tpurrep.

4. D-tpurrep.

5. JK-tpurrep.

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

2. CHHXpOHHBIN CYETYHK.

3. PeBepcuBHBI CUETUHK.

4. JleCATUYHBIN CUETUYHK.

3anstue 16.Peructpsi (2 yac.)

1. ITapaynenbHbIA PETUCTP CO CTATUYECKUM BXOJOM TaKTUPOBAHUS.
2. IlapannenbHblid pETUCTP ¢ AMHAMUYECKUM BXOJIOM TaKTUPOBAHMS.
3. CABUTOBBIE PETUCTPHI.

4. YHUBEpCaJIbHbIE PETUCTPHI.



3ansTue 17. udpoananorosnie npeodpazosaresu (2 yac.)
1. [Tapannensabie LIAIL
2. ITocnenosarenpanic 1TAIL

3. [Ilpumenenue HAIL.

3ansrtue 18. Ananoro-undposnie npeodpasosaresu (2 yac.)
1. [Tapannensabie AL

2. AIIIT mocnenoBaTenbHOTO CUETA.

3. ALIT nocnenoBaTenbHOro NpUOIMKEHUS.

4. Unrerpupytromue AL

5. [Ipumenenne ALIIL.

JlabopaTopHbie padoThI

(36 yac. MAO 8 uyac.)

Jladoparopnasi pa6ora Nel (8 yac.)

Tema: [IporpammupoBaHue 32-pa3psaHoro MUKPOKOHTPOJLIEpa
STM32F407VG s BBINIOJHEHWS BBIYMCIMTENBHBIX 3aJad. BbeIUMCIeHUE
anreOpanyeckux BbIpaXEHU. BbIUMCIEHHE TPUTOHOMETPUYECKUX BBIPAKEHUM.

WurerpupoBanue u nuddepenuponanne. Padbota ¢ matpuiiamu.

Jlaboparopnasi pa6ora Ne2 (8 uac.)

Tema: IIporpammupoBanue 32-pa3psaHOTO MUKPOKOHTPOJUIEpa Jjisi OOMEHa
uHpopMaImeli ¢ KOMIbIOTepoM mocpeAacTBoM wuHTepdeiica USB. bubmmorexn
MPOTrPaMMHBIX MOJyJIeH. Y CcTaHOBJICHUE U pa3phiB coequHeHuss. OOMeH TaHHBIMU
npu ucnois3oBanuu MetonoB Control, Interrupt u Bulk. Mexanusmsl
npepbiBaHuid. Jlornyeckue ypoBHHM oOMeHa HaHHBIMHM. llepegada JaHHBIX IO

YPOBHM. Twunbl nepeaad AaHHbIX. Kaan, KOHCYHBIC TOYKH, KaHAJIbI, IIAKCTHI.

JlaGopaTopHasi padora Ne3 (4 yac.)



Tema: [IporpammupoBaHue MHKPOMPOLIECCOPHOTO yCTpOWCTBA
KOJWPOBAaHUS M  JACKOAUPOBAaHUA  LUKIWYECKOro koxa. DopmupoBaHue
nopokaaroniero MuorouieHa. @opMmupoBanre KoAOBbIX kKoMOuHanuii. [IpoBepka

paboTOCTIOCOOHOCTH.

JlabopaTopnasi pabora Ne4 (6 uac.)
Tema: IIporpamMmmupoBaHuEe YCTpPOWCTBAa BBOJA AHAJIOTOBBIX CUTHAJIOB C
NOMOILbIO BCTpoeHHOro U BHemHero ALl 3ammra npeapiaymux 1adopaTopHbIX

pabor.

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

AlteraQuartus na s3pixe Verilog. 3amura npeasiqynmx 1a00paTopHbIX padoT.

Jlaboparopnasi pa6ora Ne6 (4 yac.)
Tema: [IporpammupoBanue tarimepoB.lIporpammupoBanne
MUKPOIPOLIECCOPHOTO YCTPOHCTBAa coopa U oToOpakeHus] UH(opMaIuu. 3ammra

MpEeAbLIYIIUX JJA0OPaTOPHBIX PadoOT.

1. YYEBHO-METOANYECKOE OBECIHEYEHHUE
CAMOCTOSTEJBHON PABOThI OBYYAIOIIUXCSI

VY4ebHo-MeToIMueCcKOoe oOecrieueHue CaMOCTOSATEIIbHOMN paboTHI
oOydaromuxcss MO JAWCHUIUIMHE <«AHAIOTOBBIE M HU(GPOBBIE YCTPOMCTBa»
npencraBieHo B [Ipunokenuu 1 u BKITto9aeT B ceOs:

- TIaH-TpauK BBIMOJIHEHHUS CaAMOCTOSTEILHOM PaOOTHI MO JUCIUILIMHE, B
TOM YHCJIC TPUMEPHBbIC HOPMBI BPEMEHHU Ha BBIITOJIHEHUE 110 KaXKIOMY 3a1aHHIO;

- XapaKTepPUCTHKA 3aJIaHuH JIJIT CAMOCTOSATEIHbHOW PabOThl O0YJAIOIIMXCS U
METOIUYECKUE PEKOMEH/IAINH 10 UX BBIITOJHEHUIO;

- TpeOoBaHUS K TIPEACTABICHUIO U  OQOPMIICHHUIO  PEe3yJbTaTOB

CaMOCTOATENbHON pabOThI;



- KpUTCPpUHN OLICHKH BBIIIOJTHCHUS CaMOCTOSITEJIbHOM pa6OTBI.

IV. KOHTPO.JIb JJOCTUXKEHUS LEJEA KYPCA

No KonTponupyembie O1ieHOYHBIE CpEJICTBA -
n/n | momynu/ pazaenst / Kozp! n sTanst HAaUMEHOBAHUE
TEMBbI TUCIUTINHBI (dhopMupoBaHus TEKYIIHHA MIPOMEXKYTOUHAs
KOMIIETEHIIHH KOHTPOJIb aTTecTauus
1 | AHasoroBble I1K-3, I[IK-4 VO, K31 3ayer.
YCTpOMCTBA Bormpocsr 1-15
2 | Hudpossie [1K-3, TIK-4 YO, K32 3ayer.
yCTpoOiicTBa Bompocer 16-36

VYO - ycrasiit onpoc, K3 — KOHTpoJIbHOE 3a/1aHKE.

Tumnossle KOHTPOJIbHBIE 3a/1aHus, METOAUYECKUE MaTepualsbl,
ONpEAENSIONME MPOUEAYPhl OLEHUBAHUS 3HAHWI, YMEHUW U HaBBIKOB M (WJIN)
OIbITa JEATEIbHOCTH, a TaKXK€ KPUTEpPUHM M TOKa3aTelid, HEOOXOIUMBbIE st
OLICHKM 3HAHWI, YMEHHI, HaBBIKOB M XApPaKTEPU3YIOIIHUE 3Tamnbl (POPMUPOBAHUS
KOMIIETEHIIMA B IIpoLecce o0pa3oBaTeNbHOM

OCBOCHMS IPOTPaMMBI,

npeacTasiieHsl B [Ipunoxenuu 2.

V. CIIMCOK YYEBHOM JIUTEPATYPbI U TH®OPMAIMOHHO-
METOANYECKOE OBECIIEYHEHHUE JUCIHUIITIMHbI

OcHoBHas auTEparypa

1. Bonosuu, I['.M. CxemMOTeXHWKAa aHAJOTOBBIX M AHAJIOTO-IU(POBBIX
AJIEKTPOHHBIX YCTPOUCTB [DNEKTpOHHBIA pecypc]: ydyebnoe mocodbue / I'.U.
BosoBuu. — DnektpoH. nadn. — Mocksa: JIMK Ilpecc, 2011. — 528 ¢. — Pexum
noctyna: https: //e.lanbook.com/book/61027. — 3ari. ¢ skpaHa.

2. Mapuenko, A.JI. OCHOBBI JIEKTPOHUKH [ DJIEKTPOHHBIN pecypc]: yueOHoe
nocobue / A.JI. Mapuenko. — Dnektpon. g1aH. — Mocksa: JIMK Ilpecc, 2010. —
296 ¢. — Pexwum goctyna: https: //e.lanbook.com/book/889. — 3ari1. ¢ skpana.



3. CmupnoB, FO.A. OCHOBBI MHUKPORJIEKTPOHUKH U MUKPOMPOIIECCOPHOM
TEXHUKU [DIEKTpOHHBIN pecypc]: yuebHoe mocobue / FHO.A. Cmupnos, C.B.
Coxkonos, E.B. TutoB. — Onekrpon. gan. — Cankr-Iletepbypr: Jlanp, 2013. —

496 c. — Pexum pocryna: https://e.lanbook.com/book/12948. — 3arun. ¢ skpana.

JlonosiHUTE IbHAS JIUTEpaTypa

1. AsepuenkoB, O.E. OCHOBBI CXEMOTEXHHKH aHaJOTrO-IU(POBBIX
YCTPOMCTB [DNEeKTpOHHBIN pecypc]: yueOHoe mocodue / O.E. ABepueHKOB. —
OnektpoH. naH. — Mocksa: JIMK Ilpecc, 2012. — 80 c. — Pexum nocryna:
https://e.lanbook.com/book/4139. — 3ari. ¢ 3kpana.

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

3. Mapuenko, A.JI. JlaGopaTOpHBI MPAKTUKYM IO DSJICKTPOTEXHUKE H
AJIEKTpOHUKE B cpeae Multisim [DnekTpoHHBIN pecypc]: yueOHoe mocodue / A.JL.
Mapuenko, C.B. OcBanpa. — DnektpoH. naH. — Mocksa: JIMK Ilpecc, 2010. —
448 ¢. — Pexum noctymna: https://e.lanbook.com/book/897. — 3ar. ¢ skpaHa.

Ilepeuenb pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTH

«AHTepHeT»

1. STMicroelectronics -MHUKpOIIEKTPOHHAST KOMITAHUSI, 3aHUMAFOIIUXCS
pa3pabOTKOM, W3rOTOBIEHHEM U MPOJAKEH Pa3TUYHBIX ITOJYIPOBOJHHUKOBBIX
AIIEKTPOHHBIX U MUKPOAJICKTPOHHBIX KOMIIOHEHTOB: WWW.St.com.

2. AnalogDevices -kommanus, pa3paOaThiBaromasi, MPOU3BOIAIIAS U
peanu3yromas BHICOKOMTPOU3BOIUTEINBHBIE MHUKPOCXEMBI 00pa0OTKH aHAJIOTOBBIX,

U(PPOBBIX M CMEIIAHHBIX CUTHAJIOB:WWW.analog.com.



http://www.st.com/
http://www.st.com/
http://www.analog.com/
http://www.analog.com/

3. NXP Semiconductors - mocTaBIIMK BBICOKOIIPOH3BOIUTEIIBHBIX
CMEIIaHHBIX  IU(PO-aHAIOTOBBIX M CTAHJAPTHBIX  ITOJYIPOBOIHUKOBBIX

KOMIIOHEHTOB: WWW.NXP.Com.

4. «AHrcTpeM» — pOCCUWCKasi TpyIna KOMIAHUN, MPOU3BOIUTEND

VHTErpaJIbHBIX CXeM: WWW.angstrem.ru.

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

HepequL l/IH(l)OpMaIII/IOHHLIX TEXHOJIOTUH U nmporpaMmmMHoOrIo o0ecrneueHus

HpOFpaMMHOG 06€CH€‘IGHI/IG, AJOCTYIIHOC CTyACHTaM IJI1 BbIIIOJIHCHHUA

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

MecTo pacnoJioxxeHust
KOMIIbIOTEPHOI TEXHUKH,
HA KOTOPOM YCTAHOBJICHO

NnporpaMMHoe
olecrneyeHue, KOJIU4ECTBO
padounx MecT

IlepeyeHb nporpaMMHOro odecrnedeHust

— MicrosoftOfficeProfessionalPlus 2016 — odwucHbIii maker,
BKJIIOYAIOIIMI TpOorpaMMHOE obOecredeHue Ui paboThl C
Pa3IUYHBIMK THITAMH JOKYMEHTOB;

— 7Zip 9.20 - cBoOOmHBIN (alIOBBIN apXUBATOP C BBICOKOI
CTETICHBIO CXKATHS JaHHBIX;

— ABBYYFineReader 11 - mporpamma mis ONTHYECKOTO
pacrio3HaBaHUs CUMBOJIOB;

KoMrmbroTepHbIii Kitacc — Elcut 6.3 Student - nporpamma g mpoBeACHUS
Kadeapsl WHXXEHEPHOIO aHajgu3a M JIBYMEPHOTO  MOJEIUPOBAHMS
[TpubopocTpoenus, METOJIOM KOHEUYHBIX 371eMeHTOB (MKD);
Ayn. E628, — AdobeAcrobatXIPro — maker mporpamm JUis CO3JaHUS H
21 POCMOTpA IEKTPOHHBIX yonukanuii B popmate PDF;

— AutoCADEIlectrical 2015 LanguagePack - English -
TpEXMEpHasi CHCTEMa aBTOMATHU3UPOBAHHOTO IMPOCKTHUPOBAHUS
U YepPUCHUS;

— MathcadPrime 3.1 AxkaneMu4eckuit - cucTeMa
KOMIIBIOTEPHON aireOphl, OPUEHTHPOBAHHAS HA TOJTOTOBKY
WHTEPAKTHBHBIX JIOKYMEHTOB C BBIYHCICHUSMH U BH3yaJIbHBIM
COTPOBOKICHHUEM.

VI. METOANYECKHE YKA3AHHUA 11O OCBOEHUIO JIMCIIUTIJIMHBI


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

Ha u3yuenue nucuurmasl orBoautcs 108 yacoB ayauTopHbIX 3aHsaThid 1 81
JaCOB CaMOCTOSITEIILHON PaOOTHI.

JIis  OCBOGHHWST TUCIMIUTMHBI CJETYyeT W3YYUTh WCTOYHUKA W3 CIHCKA
OCHOBHOM M JIONOJHHUTEIBHON JIMTEPATyphbl, SJCKTPOHHBIX 00Pa30BaTCILHBIX
PECYpPCOB, OXBATBHIBAIOIINX JAHHYIO TEMY, PacCMAaTPUBATh MPAKTHUECKUE MPUMEPHI
0 TeMaM, BBIOJHATH 33JaHUsl Ha TPAKTUYCCKUX 3aHATUSX, BBITIOJHHUTH
KOHTPOJIbHBIC 3a/1aHUS, 3HAKOMUTHCS C TOHATUSAMH M OIPEACICHUSMH, HAaXOIWTh
OTBETHI Ha BOIIPOCHI JIJIsi CAMOKOHTPOJISL.

PexoMeHIaMM MO MOATOTOBKE K 3a4€TYy.

I[lo oOKOHYaHHMIO JIEKIMOHHOTO M  IPAKTHYECKOTO  Kypca  CIeayeT
3aKITIOYUTEIIBHBIN 3Tall CAMOCTOSTEIILHON Pa0OThI CTYICHTA TI0 TTOATOTOBKE K 3a4ETYy.
[Ipy TOATOTOBKE K 3a4eTy CTYACHTY CJEIyeT TMOBTOPHUTH JICKIIMOHHBIM MaTepual,
W3YYNTh WCTOYHHWKH W3 CIIMCKA JIMTEPATyphl, MOJATOTOBUTHCSI K OTBETY Ha BCE
BOIIPOCHI, BKJIIOUEHHBIC B «IlepeueHb BOMpOCoB K 3a4eTy». Bo BpeMs mMOATOTOBKH
K 3a4eTy CTYACHT JOJDKCH CHCTEMaTH3UPOBATh 3HAHMS, IOJYyYCHHBIE UM IpHU
W3YYCHUU OCHOBHBIX TE€M MJUCITUIUIMHBI B TCUYCHHE CEMecTpa. DTO ITO3BOJISET
00BEIMHUTH OT/ICJIbHBIC TEMBI B €IMHYIO CUCTEMY JUCIUILIUHEI.

CrnenyeT BbIICTUTh MOCIEIHUNM JeHb (JIMOO YacTh €ro) mepen 3a4eToM Jist
JOTIOJTHUTEIFHOTO TTOBTOPEHUS BCErO0 00beMa BOIIPOCOB B IIEJIOM. JTO MO3BOJISCT

CTYAEHTY CaMOCTOSITEJIbHO NIEPEIIPOBEPUTH YCBOCHUE MATEPHUAJIA.

VIl. MATEPUAJBHO-TEXHUYECKOE OBECIIEYEHUE
TV CTUTLIAHBI

Jns mpoBeneHUsl JIEKUMOHHBIX W MPAKTUYECKUX 3aHATUM, a TaKkKe A
OpraHu3allid CaMOCTOSITeJIbHOW pabOThl CTYJAEHTaM JOCTYIHO CIeayIoIee

o0OecreyeHue:

HaumenoBanmue
000py10BAHHBIX MOMeEIIEeHUI
U NOMeLleHUu# NI
CaMOCTOSITEJIbHOH PadoThI
JIaGoparopus Yactoromep P-551A; gacroromep U3-34; Yacroromep U3-

I'myupoakycTHUeCcKHX  cHcTeM | 32;

IlepeyeHb 0OCHOBHOIO 000PY10BAHMS




kadenper  mpubopoctpoenus, | Hoyroyk  LenovoThinkPad  X12le  Black  11.6"
ayn. E 627 HD(1366x768) AMD E300.2GB DDR3.320GB
JlaGopaTopHble  YCTaHOBKM [UIi  TpPOBEICHUS  pabdoT
Taoparopus  lywo | i et xamGparop, reneparop
BHOPO3aITUTHI Kadeapol Y P > 4Ky patop, parop

npudopoctpoenus, aya. E 629

3BYKOBOM 4acTOThI, MHUJUIMBOJILTMETPHI, mymomepsl BIIIB
3M, KOMITIEKT MPYKUH TSI UCCIICTOBAHMS BUOPOU3OIISIIIAH,
BHOPOCTOJI, ocuusuiorpad.

Komnberorepubii  knacc, Aya.
E628

Mono6mok 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

Uuraneusie 3anel  Hayunoit
OMOINOTEKH JIBOY c
OTKPBITBIM JOCTYIIOM K (DOHIY

(xopmyc A - yposeHb 10)

Mono6mok 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

Ckopoctb noctyna B UaTepHeTr 500 MOuT/cek.

MynpTUMEAUIHBIE ayIUTOPUU
E628, E625, E627

npoekrop 3-chip DLP, 10 600 ANSI-mm, WUXGA 1 920x1
200 (16:10) PT-DZ110XE Panasonic; 3kpan 316x500 cwm,
16:10 ¢ »1. mpUBOAOM; KpEIUICHUE HACTEHHO-TIOTOJOYHOE
ElproLargeElectrolProjecta; nmpodeccuonansnas XXK-nanensb
47", 500 Kg/m2, Full HD M4716CCBA LG; noacucrema
BUJICOMCTOYHUKOB JOKyMeHT-kKamepa CP355AF Avervision;
MoJCUCTEMA BUJICOKOMMYTAIIHH; MoJCUCTEMA
ayTMOKOMMYTAIlMd W  3BYKOYCHJICHUS;  TOJCHCTEMA
WHTEPAaKTUBHOTO  ympaBieHus;  OecrnpoBogubie  JIBC

o0ecrieyeHbl  cucTteMo Ha  0a3e  TOYeKk  JOCTyma
802.11a/b/g/n 2x2 MIMO(2SS)




[Tpunoxenue 1

MMHUCTEPCTBO OEPA30BAHUS 1 HAYKU POCCUNCKON ®EJIEPALTAN

®denepanbHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YIPEKIACHUE BBICIIIETO 00pa30BaHUS
«/labHeBOCTOYHBIN (eaepaibHbII YHUBEPCUTET)
(IBDY)

NHKEHEPHAS HIIKOJIA

YYEBHO-METOJUYECKOE OBECIIEYEHUE CAMOCTOSATEJBHOM
PABOTbBI OBYYAIOLIUXCHA
10 JMCUUILTHHE
«AHaJI0TOBBIC M U (POBBIE YCTPOMCTBA»
Hanpasnenue noarorosku 12.03.011Ipudopocrpoenne
npo@uiib « AKYCTUYECKHE PUOOPHI U CUCTEMBI»
dopMa NOATOTOBKH 0OYHAA

BaaguBocTok
2017



Ilinan-rpadguk BHINOJHEHHSI CAMOCTOSITEIbHOI PadoThl O TUCHHUILINHE

n/n

Jara/cpokn
BBIIIOJIHEHU S

Bun

CaMOCTOAITEILHOM

padoThI

IIpumepHbie
HOPMBI

BPEMEHH Ha
BBIIIOJIHEHHE

®opma
KOHTPOJIA

1. OnepanroHHbIE
YCHUIIUTENN

1-2 Heaes
cemecTpa

N3yuenue
TEOPETUYECKUX
BOIIPOCOB,
IIOArOTOBKA
JICKIIUSIM.

84

YCTHBII
onpoc, K31

2.DyHKIIMOHAIbHBIS
YCTpOKCTBA
aHaJIOTOBOM
3JIEKTPOHUKHU

3-6 HeIens
cemectpa

N3yuenue
TEOPETHUUECKUX
BOIIPOCOB,
MOATOTOBKA
JICKIUSIM.

16 4

YCTHBIN
omnpoc, K31

3. Bseneunne B
UPPOBYIO TEXHUKY

7-8 Henes
cemecTpa

N3yuenune
TEOPETUYECKHUX
BOIIPOCOB,
IIOArOTOBKA
JICKIIWSIM.

YCTHBIN
onpoc, K32

4. KomOuHamMOHHBIE
YCTpOMCTBA

9-10 Henmensa
cemecrtpa

N3yuenue
TEOPETHUYECKUX
BOIIPOCOB,
IIOATOTOBKA
JEKLUSIM.

84

YCTHBIN
ompoc, K32

5. Tpurrepsl

11-12 wuenens
cemecTpa

N3yuenune
TEOPETUYECKUX
BOIIPOCOB,
MIOATOTOBKA
JICKIIUSIM.

YCTHBIN
onpoc, K32

6. CueTuuku

13-14 wHepnens
cemecrtpa

N3yuenue
TEOPETUYECKUX
BOIIPOCOB,
NOArOTOBKA
JEKLMSIM.

84

YCTHBIN
ompoc, K32

7. Peructpsl

15-16 wHepens
cemecrtpa

N3yuenue
TEOPETUYECKUX
BOIIPOCOB,
NOATrOTOBKA
JEKLMSIM.

64

YCTHBIN
ompoc, K32

8. Ludpoananorossie
U aHaJoro-IuQpoBbe
npeoOpas3oBaTean

17 Heens
ceMecTpa

N3yuenune
TEOPETUYECKUX
BOIIPOCOB,
MIOATOTOBKA
JICKIUSIM.

YCTHBIN
omnpoc, K32

Cpnaua 3ayera

18 Henens
cemecrtpa

Iloaroroska
crade
cIadJa 3a4erTa.

K

3aJera,

14 4y

3a4€CT




PexoMeHganum 1o caMmocTosITeIbHOM padoTe CTYAEHTOB

BueaynutopHas camocrosiTenbHas paboTa BKIIOYAET B CeOsl ClETYIOIIHNE
dbopMbI y4eOHOM AeATEIBHOCTH:

- U3y4eHHEe OCHOBHOTO W JIOMOJIHUTEIFHOTO TEOPETUIECKOTO MaTepraia 1o
y4eOHMKaM, ITOCOOUIM, MOHOTpadUsIM, TEPUOTUIECKON TUTEPATYPE;

- CAMOCTOSTENIFHOE W3YUCHHE JIOTIOJHHUTEIFHOTO TEMAaTHUECKOTO MaTepHaa
Kypca;

- MOATOTOBKA K c/laye 3a4eTa.

I[JI?I CaMOCTOSITEJIBHOM pa6OTI)I npcaAyCMOTPCHBI CJICAYIOIIHUC 3aIaHHA.

3ananue K 3aHaTHIO 1. «OnepannonHbie ycuiauream» (8 yac.)

M3yuynTp HWCTOYHMKM U3  CIHCKA JIMTEPAaTypbl M  DJIEKTPOHHBIX
0o0pa30oBaTeNbHBIX  PECYpPCOB, OXBATHIBAIOIIMX JAHHYIO TEMYy, BbIOpaTh
IPaKTUYECKHE IPUMEPBI IO TEMaM, O3HAKOMHUTBCS C IOHATUSAMH U
ONpENENeHUsIMH, C(POPMYINPOBATh MHTEPECYIOUIUE BOINPOCHl, HANTH OTBETHI Ha
BOIIPOCHI JIJIsI CAMOKOHTPOJIS:

1. Yto Takoe oneparMoOHHbINA yCUIUTEb.

2. TlepeuncnuTe OCHOBHBIE XapaKTEPUCTUKH HICAITBHOTO OINEPAlMOHHOTO
YCHIIMTEIIS.

3. Tlepeuncnure BeiBOABI OY U yKa)KUTE UX HA3HAUYCHHUE.

3aBUCUMOCTH KO3 (DUILIMEHTA YCUIICHUS OT YacTOTHI.

4
5. IlpaBuia aHann3a cXeMbl C ONEPALMOHHBIM YCUIIUTEIIEM.
6. Briok-cxema onepanMoOHHOTO YCUITUTEIIS.

7

OCHOBHBIC CXEMBI BKIIOUCHUS OIICPAIIMOHHOI'O YCHIIUTCIIA.

3ananue K 3aHATHIO 2-3. «PYHKIHOHAJIbHbIC YCTPOMCTBA aHAJOIOBOM
3JIeKTPpOHuKN» (16 4ac.)
N3yunth WCTOYHWMKM W3  CIOUCKA JUTEpaTypbl H  DJIEKTPOHHBIX

o0pa3oBaTEIbHBIX  PECYpPCOB, OXBAaThIBAOIIMX JIAHHYKO TeMy, BbIOpaTh



NpPaKTUYECKUE TMpPUMEPHl 1O TEeMaM, O3HAKOMUTHCS C TOHATUSIMU U
OTpeeeHUsIMU, CPOPMYyIUPOBATh MUHTEPECYIOIIUE BOIMPOCHl, HAUTH OTBETHI Ha
BOIIPOCHI IJI1 CAMOKOHTPOJIS:

1. VcTouHuK HampsiKeHUs, YOPaBISEMbI TOKOM: CXe€Ma, pacueTHbIC
COOTHOILICHHS.

2. VICTOYHMK TOKa, YMPaBISEMBbId HANpsSHKCHHEM: CXeMa, pacyeTHHIC
COOTHOIIICHHSI.

3. Bunasl u XxapakTepuCTUKH (PUIBTPOB.

4. Peanuzanus GpUIBTPOB HA ONEPALIMOHHBIX YCUIIUTEIISX.

5. H3MepuTtenbHble YCHINTENIM Ha ONEPALMOHHBIX YCHIIUTENSAX: CXEMbI U
CBONCTBA.

6. Jlorapupmupyroumii npeoOpa3oBaTeib: CXeMa U CBOMCTBA.

/. DKCHOHEHIMaIbHBIN TpeoOpa3oBaTeb: CXeMa U CBOMCTBA.

8. BreimpsaMuTeIHN Ha OTMIEPAIIMOHHBIX YCUITUTEISAX: CXEMbI U CBOMCTBA.

9

KOMHapaTOp Ha OIICPAaIMOHHOM YCHIIUTCIIC: CXCMaA U CBOMCTBA.

3ananue K 3aHATHIO 4. «BBegeHue B HU(PPOBYIO TeXHUKY» (8 1ac.)
N3yuuth  WCTOYHUKM U3  CIUCKA JIUTEpaTypbl U DJIEKTPOHHBIX
o0pa3oBaTEIbHBIX  PECYPCOB, OXBATHIBAIOIIMX JIAHHYK) TEMy, BBIOpaTh
MpPAaKTUYECKUE TMPUMEPBI O TEMaM, O3HAKOMHUTbCA C TMOHATHSIMU U
onpenesieHus MU, chOpMyJIUPOBATH MHTEPECYIOIINE BOMPOCHI, HAUTH OTBETHI Ha
BOIIPOCHI JIJIs CAMOKOHTPOJIS:
1. Kak nepeBecTH IeCATUYHOE YHUCIIO B JIBOUYHOE.
Kak nepeBectr TBOMYHOE YUCIIO B JECITUYHOE.
YcaoBHO-rpadguueckoe 0003HAYECHUE JIOTHUECKUX DTIEMEHTOB.
TabauIbl HICTUHHOCTH JIOTUYECKUX JIEMEHTOB.
CgotictBa u npumenenue TTJI noruku.
CaoiictBa u npumeHenne KMOII noruku.

CgotictBa u npumenenue ICJI noruku.

©® N oA W N

CaoiictBa u npumeneaneBi-CMOS noruku.



3ananue K 3aHATHIO 5. « KoMOMHAnMOHHBIE YcTpoiicTBa» (8 yac.)

I/ISY‘{HTL HNCTOYHHNKHU nu3 CIIMCKa JIUTCPATYPhI 151 SJICKTPOHHBIX

00pa30BaTENbHBIX PECYpCOB, OXBATHIBAIOUIMX JMJAHHYIO TEMY, PacCMOTPETh

IMPUMCPHI 110 TEME, OBHAKOMUTLCA C ITIOHATHAMHA U OIIPCACIICHUAMU, HAWTU OTBETHI

Ha BOITPOCHI 11 CAMOKOHTPOJIA:

1.

© O N o gk~ W N

VYrpoieHne TOTHIECKUX BBIPAKEHUH.

Coznanue QyHKIUN aareOpbl JOTHKH.

Cnoco0bI ynpouieHus JOru4eCKUX BbIPAXKEHUM.

[IpeoOpa3oBaHue TOTHUECKUX BRIPAKCHHI B Oa3ucC.

Peanu3zaius 1Ioruueckoro BeIpaKEHUs B CXEME.

Onpenenenue, GyHKIUU, YCIOBHOE N300pakeHue AemudparTopa.
Omnpenenenue, GyHKINUU, YCIOBHOE N300pakeHue mmdparopa.
Omnpenenenue, GyHKINH, YCIOBHOE U300paKEHUE MYJIBTHILIEKCOPA.

Omnpenenenne, QyHKIUM, YCIOBHOE H300paKEHUE IEMYJIBTUILIIEKCOPA.

3ananue K 3aHATUIO 6. « Tpurrepsn» (8 uac.)

I/I3y‘-IHTI> HNCTOYHHNKH nus3 CIINCKa JIUTCPATYPhbI )51 QJICKTPOHHBIX

00pa30BaTENbHBIX PECYpCOB, OXBATHIBAIOIIUX JaHHYIO TEMY, pacCMOTpPETh

IMPHUMCPEI 110 TEMC, O3HAKOMUTLCA C IOHATUAMHA W OIIPCACICHUAMU, HAWTHU OTBETHI

Ha BOIIPOCHI AJIA CAMOKOHTPOJIA:

1.

o 0k~ W

BXOJIE.

Onpenenure nonsitue "tpurrep'.

[lepeuncnure pa3HOBUIHOCTU HU(POBBIX TPUTTEPOB.
KaxoBo ycioBHoe rpadgudeckoe o6o3nauenue JK-rpurrepa.
KaxoBo ycioBHoe rpadguyeckoe o0o3naueHue D-Tpurrepa.
KaxoBo ycioBHoe rpadguyeckoe o6o3naueHue RS-tpurrepa.

Kak ¢ynkummonupyer JK-tpurrep npu xomoOunammu J = 1, K = 1 Ha

UTo 03HaYaET AMHAMUYECKOE YIIPABICHUE TPUTTEPAMHU

3aganue K 3aHaATHIO 7. «CueTunkm» (8 yac.)



N3yunth  WCTOYHUKM U3  CIKCKA JIUTEpaTypbl U DJIEKTPOHHBIX
o0pa3oBaTeIbHBIX PECYPCOB, OXBATHIBAIOIIMX JAHHYK TEMYy, PacCMOTPETh
MPUMEPHI 110 TEME, 03HAKOMUTHCS C TIOHATUSMU U ONPEICTCHUSIMHU, HAUTH OTBETHI
Ha BOIPOCHI JIJIT CAMOKOHTPOJIS:

1. HasnaueHue CUETUHKOB.

2. Buanl cueTynKoOB.

3. CXeMOTEeXHHKA CYCTUHUKOB.

3ananue Kk 3aHaTHIO 8. «PerucTpbi» (8 uac.)

N3yuuTh HUCTOYHMKM W3  COUCKA JIATEpaTypbl U DJIEKTPOHHBIX
0o0pa3oBaTEIbHBIX PECYPCOB, OXBATHIBAIOIIMX JAHHYID TEMY, PacCMOTPETh
MIPUMEPHI TI0 TEME, O3HAKOMUTHCA C MOHATUSIMU U ONPEACIICHUSIMUA, HAUTH OTBETHI
Ha BOIPOCHI 711 CAMOKOHTPOJISA:

1. IlpuBenuTe CTPYKTYPHYIO CXEMY MapajjIeIbHOTO PETUCTpPA.

Bu bl napanienbHbIX PErUCTPOB.
Hasznauenue nmapanieinbHOTO perucTpa.
IIpuBeauTe CTPYKTYPHYIO CXEMY CABHUTAIOIIETO PETUCTPA.

Ha3nauenue cIBUraromero perucTpa.

o 0~ w D

Buabl yHUBEpCAIBHBIX PETUCTPOB.

3ananue K 3anaTuo 9. «ludpoananoroBbie U aHajaoro-uvdpposbie
npeodpaszoBaream» (8 yac.)

N3yunth UCTOYHUKM U3  CIOUCKA JUTEpaTypbl U DJIEKTPOHHBIX
o0pa3oBaTEIbHBIX PECYPCOB, OXBATHIBAOIIMX JAHHYK) TEMY, PacCMOTPETh
MPUMEPHI 110 TEME, 03HAKOMUTHCS C TIOHATUSAMU U ONPEICICHUSIMU, HANTH OTBETHI
Ha BOIPOCHI JIJI1 CAMOKOHTPOJIS:

1. Onummure padoty 8-paspsaHoro napamieasnoro AILILL

2. Yto sBaseTCS OCHOBHBIM JIOCTOMHCTBOM mapayuieasHoro ALII?

3. OOpsacHUTE MPUHIIUII HWCIIOJIb30BaHUS IIOCJIEI0BATEIILHOTO
npubamxenus B AIIL.

4. Onummure padoty LHAII ¢ marpunei R-2R.



5. CKOJBKO HY)XHO KOMIIApaTOpOB [JIsl MapajuiebHOTO N-pa3psiHOTro

AITIL

KpuTepun olieHKH YCTHOTO OTBETA

100-85 GamnoB - ecnM OTBET TMOKAa3bIBAE€T IMPOYHBIC 3HAHHUA OCHOBHBIX
MPOLIECCOB M3ydyaeMoOM MPEeAMETHOM 001acTH, OTIMYAETCS TIIyOMHOW W MOJHOTOU
PACKPBITHS TEMBI; BJIaJICHUE TEPMHUHOJOTUYECKUM aIllapaToM; yMEHUE OOBICHATh
CYILIIHOCTb, SIBIICHUM, MPOILECCOB, COOBITUH, JIeJaTh BHIBOJBI U 000OIIEHUS, 1aBaATh
apryMEHTUPOBAHHBIE OTBETHI, MPHUBOJUTH MPUMEPHI, CBOOOJHOE BIAJCHHE
MOHOJIOTUYECKOW peubl0, JOTMYHOCTh M TOCJIEAOBATEILHOCTh OTBETA; YMEHHUE
MPUBOUTH MMPUMEPHI COBPEMEHHBIX MPOOJIEM U3ydaeMou 00JI1acTH.

85-76 - OGammoB - OTBET, OOHAPYKMBAIOIIMK MPOUYHBIE 3HAHUS OCHOBHBIX
MPOIIECCOB U3y4aeMOil MPEAMETHON 00JacTH, OTJIMYAETCSl TTyOUHOU M TOJHOTOM
PACKpBITHSI TEMBI; BIIaJICHUE TEPMHUHOJIIOTMUECKUM arapaToM; YMEHHUEOOBSCHATD
CYILIHOCTb, SIBJICHUH, MPOIECCOB, COOBITHI, I€JIaTh BHIBOJIBI U 000OIIIEHMS, 1aBaTh
apryMEHTUPOBAHHBIE OTBETHI, MPHUBOJUTH MPUMEPHI, CBOOOJHOE BJIAJCHHE
MOHOJIOTUYECKOW peublo, JIOTUYHOCTh M MOCIEA0BATENbHOCTh OTBeTa. OHaKo
JIOITyCKAeTCs OJIHA - IBE€ HETOUYHOCTH B OTBETE.

75-61 - Oamn - olEHUBACTCS OTBET, CBUACTEILCTBYIOIIMN B OCHOBHOM O
3HAHUW  TIPOIIECCOB  HM3yyaeMOW MpEeIMETHOM  00JacTd, OTJIWYaAIOIIUICS
HEJIOCTAaTOYHOW  TJIyOMHOM W  TIOJIHOTOM  pPACKpBITUS  TEMbl;  3HAHUEM
OCHOBHBIXBOMIPOCOB TeopuH; cinabo cHopMUpOBaHHBIMH HaBbIKAMHU aHAJIN3a
SIBJICHHM, TIPOIIECCOB, HEAOCTATOYHBIM YMEHHEM JaBaTh apryMEHTHPOBAHHBIC
OTBEThl W TPHUBOJUTH TMPUMEPHI; HEJOCTATOYHO CBOOOJHBIM BJIAJCHHEM
MOHOJIOTUYECKOMPEUbI0, JIOTUMYHOCThIO U  TOCJIEIOBATEIbHOCTHIO  OTBETA.
JlonyckaeTcsi HECKOJIBKO OIMOOK B COJEpP)KaHMM OTBETa, HEyMEHUE MPUBECTU
pUMEpP Pa3BUTHUSI CUTYyAIlH, MMPOBECTU CBS3b C JAPYTUMH ACMEKTaMHU HU3ydaeMOu
o0nacTu.

60-50 6anoB - OTBET, OOHAPYKUBAIOIINN HE3HAHHUE MPOIIECCOB U3yYaeMOu

NpeIMETHOW 00JIaCTH, OTIMYAIOUIMICS HErNyOOKHMM  pPAaCKPBITUEM  TEMBI;



HC3HAHHUEM OCHOBHBIX BOIIPOCOB TCOPHH, HGC(l)OpMI/IpOBaHHBIMI/I HaBBIKaMH
aHaHHBaHBHCHHﬁ, IMpoHeCCOB; HCYMCHHUCM HddBATb APryMCHTHPOBAHHBIC OTBCTHI,
cI1a0BIM BJIaACHUEM MOHOJIOTUYECKOM pe€ublo, OTCYTCTBUCM JIOTUYHOCTH H
IHOCJICAOBATCIILHOCTH. I[OHYCK&IOTCH CCPBC3HEBIC OIIMOKN B COACPKAHUN OTBCTA,

HE3HaHUE COBPEMEHHOU MPOoOIeMaTUKU U3ydaeMoi 00acTu.

MeToauueckue YKazanus 10 IOATrOTOBKE K 3a4€Ty

I[lo OKOHYAaHMM JICKHMOHHOTO M  IIPAKTHYECKOIO  Kypca  CIEAyeT
3aKJIFOUMTEIIBHBIN ITall CAMOCTOSITEIbHONW padOThI CTYIEHTa O MOATOTOBKE K 3a4ETYy.
[Ipy MOArOTOBKE K 3a4e€Ty CTYACHTY CJIEAYET MOBTOPUTH JICKIIMOHHBIM MaTephal,
U3Y4YUTh UCTOYHUKU M3 CIIMCKA JIMTEPATyphl, IOATOTOBUTBHCA K OTBETY Ha BCE
BOITPOCHI, BKJIIOUEHHBbIE B «llepeueHp BompocoB k 3aueTy» U «llepedeHb TUIOBBIX
MPAKTUYECKUX 3aJaHUN JUIA 3a4eTa». Bo Bpems MOATOTOBKH K 3a4€Ty CTYIEHT
JIOJDKEH CUCTEMAaTU3UPOBATh 3HAHUSA, ITOJYYEHHbIE UM IIPU U3YYEHHH OCHOBHBIX
TEM JUCUUIUIMHBI B TEYEHUE CEMECTpA. DTO MO3BOJSET OOBEAUHUTH OTICIbHBIC
TEMBI B €IUHYIO CUCTEMY IUCUUIUIMHBL. CeyeT BBIACIUTh NOCIEAHUN JeHb (1100
4acTh €ro) IHepel 3a4eTOM MAJIs JOMOJHUTEIBHOTO IMOBTOPEHMS BCEro 00beMa
BOIIPOCOB B LEJIOM. JTO IO3BOJIIET CTYIEHTY CaMOCTOSITENIBHO IEPEIPOBEPUTH

YCBOCHHUC MaTCpualia.

Kpurepuu onieHuUBaHUs CTYy/IeHTA HA 3a4eTe

banibl Ouenka
. TpeboBanus Kk coOpMUPOBAHHBIM KOMIETEHIMAM
(pelTHHTOB 3a4era
O OLIEHKH)
86-100 BricTaBisiercst CTyIeHTY, €ClIM OH IITyOOKO U MPOYHO YCBOMII

MPOrpaMMHBIN MaTepHall, UCUEePIbIBAIOIIE, TOCIEA0BATEIBHO,
4eTKO M JIOTUYECKM CTPOMHO €ro M3jaraer, yMeeT TECHO
YBSI3BIBATh TEOPHUIO C MPAKTUKOW, CBOOOJHO CHpaBIsieTCs ¢
«3aumeHoy» MIPAKTUYECKUMH 3aJaHUSIMH, BOIIPOCAMH U JIPYTUMHU BHUIaMU
NPUMEHEHUs 3HaHWM, NpUYeM He 3aTPYAHSETCS C OTBETOM
IpU BHUIOM3MEHEHUHM 33JaHMM, HCHOJIB3YET B OTBETE
MaTepual  MOHOrpadUyecKoll  JuTepaTypbl, IMPaBUILHO
00OCHOBBIBAET MPUHATOE PELICHHE.




76-85

«3a4meHo»

BeicTaBnsercs CTyAEHTY, €ClIM OH TBEPAO 3HAET MaTepuall,
TPaMOTHO M TIO CYHECTBY H3JIaraeT €ro, He JOIIyCKas
CYILLIECTBEHHBIX HETOYHOCTEW B OTBETE HA BOIIPOC, IIPABUIIBHO
IIPUMEHSET TEOPETUYECKUE IIOJIOKEHHS IpU  PELICHUU
IIPAKTUYECKUX 3aJaHMi, BIaJeeT HEOOXOANMBIMU HaBBIKAMU
Y IIPUEMAaMU UX BBIIIOJHEHUS.

61-75

«3a4meHo»

BeicTaBisgercs CTyIEHTY, €ClId OH HMEET 3HaHUsA TOJIBKO
OCHOBHOT'O MaTepuaia, HO HE YCBOMII €T0 JeTaleH, JOIyCKaeT
HETOYHOCTH, HEAOCTATOYHO TNPABWIbHBIE (OPMYIUPOBKH,
HapyLICHHs JIOTUYECKOW IOCIIENOBATEIbHOCTH B U3JI0KECHUU
IIPOrPaMMHOI0 MaTepuasia, HCIBITBIBACT 3aTPyJHEHUS IIPU
BBIIIOJIHEHUH IIPAKTUYECKOTO 3aJaHus.

0-60

(HE3A4YMEHO»

BricTaBnsercs CTYACHTY, KOTOpBIﬁ HE 3HAeT 3HAYMTEIILHOM
JaCTH HpOrpaMMHOI0 Marc€puaia, OJOIYCKACT CYHICCTBCHHLIC
OI_HI/I6KI/I, HC BBIIIOJIHACT IIPAKTUYICCKOC 3a/IaHUC.
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IHacnopt ®OC

Kox u ¢popmysmpoBka dranbl GOPMUPOBAHUS KOMIIETEHIIUN
KOMIIeTEeHIIUH
METOJIbl MPOBEAECHUS M3MEPEHUN M HMCCIEHOBAHUUN B
3uaer obnmactu  aHajgoroBod W UUGPOBOM  TEXHUKH,
IIK-3 TEHJCHIIMM PAa3BUTUS AHAJIOTOBOM U  IUGPOBOI
CIOCOOHOCTh K TEXHUKI.
MIPOBEACHUIO
SEMEDELL " OLICHMBATh  MPUTOJAHOCT M  LeJIecooOpa3HOCTh
p . UCTIOJIb30BAHUSl AHAJIOTOBOW M IM(PPOBON TEXHUKU
HCCIIEIOBAHUI YmMmeer N
JUIsl  pelieHus — 3agad B o0jacth  cBoeil
pa3IMYHbIX  OOBEKTOB .
. npodeCCHOHATBLHOMN 1eATEILHOCTH.
110 33/1aHHOM METOAMKE
HaBbIKAMU pabOThl C AaHAJNOrOBOW U HUQPPOBOIA
Buaneer Mo P wacpp
TEXHUKOU
KaK MPOBOJAHWTH HANAJAKy, HACTPOHUKY U PEryJIUPOBKY
3naer AQHAJIOTOBOTO U IM(PPOBOTO 00OPYIOBAHMUS, OMBITHYIO
MPOBEPKY AaHAJIOTOBBIX M IH(PPOBBIX MPUOOPOB H
NK-4 CHUCTEM.
criocobuocTs K MPOBOJIUTH  TOBEPK HajJaJgKy M  PEryIupoBK
HajajJKe,  HACTpOMKe, p PXY, - PErYIHPOBKY
. AQHAJIOTOBBIX M IH(POBBIX YCTPOWCTB U, OIBITHYIO
IOCTUPOBKE U ONBITHOM | YMeeT
MPOBEPKY AHAJIOTOBBIX H  IU(POBBIX  CPEACTB,
IpoBepKe NpHOOPOB U
AaKyCTUYECKOT'O Ha3HAYCHHUS.
CUCTEM
MPaKTUYECKUMHU HaBBIKAMU HACTPONKU U PETYITUPOBKHU
Bnaneer AQHAJIOTOBBIX U HU(POBBIX YCTPOHUCTB aKyCTHUYECKOIO
Ha3HAYCHMUS.
No KoHnTtponupyemslie OueHoYHbIE CpEACTBA -
n/m | Moaynu/ pasnenst/ Kopp! 1 aTamns: HAaVMEHOBAHHE
TEMBbI JTUCIUTUTMHBI dhopmupoBaHus TEKYIINI MIPOMEKYTOUHAS
KOMIIETeHIIN I KOHTPOJIb aTTecTauus
1 Amnanorosslie I1K-3, TIK-4 VO, K31 3auer.
YCTPOWCTBA Bormpocsr 1-15
2 [Tudpossie [1K-3, I1IK-4 YO, K32 3auer.
yCTpOHCTBA Bomnpocsr 16-36

YO- yctHbIl onipoc, K3 — KOHTpoJIbHOE 3a1aHuE.

IIkaJia oueHuBaHus YPOBHA ¢OPMHUPOBAHHOCTH KOMIIETEHIIUI

Koa n
(popmymposka
KOMIIeTeHI[UH

Jtanbl GopMHPOBAHUSA
KOMIIeTeHIIUH u

Kpurepun | Ilokaszaten | Bajibl




3HaHue criocobHocT | 45-64
METOJIOB bIO
MPOBEJICHUST | UCIIOJIB30BAT
MeTtonasl W3MEPEHUN U | b 3HAHUE
MIPOBEICHUS WCCJICIOBAaHN | METOJIOB
W3MEPEHH | | i B 00JIacTH | IPOBEICHUS
UCCJIE0OBAHUM B | QHAJIONOBOM | U3MEPEHUHU
obnactu U udpoBoil | H
3HAeT AHAJIOTOBOM U | TEXHHKH, WCCJICIOBAH
(moporoBbIii | ¢ pPOBOH TEHJICHIIUH Ui B
YPOBEHB) TEeXHHKH, pa3BHUTHUSA obnactu
TEHIIECHIIUN aHaAJIOrOBOU aHaAJIOrOBOU
pa3BUTHSA u udpoBoit | 1 nudpoBoii
AQHAJIOTOBOM U | TEXHUKHU. TEXHHKH,
udpoBoi TEHACHIIUU
TEeXHUKH. pa3BUTHUSA
aHaJIOTOBOM
U U poBoi
MK-3 TEXHUKHU.
CIIOCOOHOCTh K YMeHnue Crnoco6Hoct | 65-85
MIPOBEICHUIO OIICHHUBATH b OIICHUBATH
U3MepeHuil " MPUTOJAHOCTD | MPUTOAHOCT
HCCIIEIOBAHU I OueHuBaTh u b U
Pa3IMYHbIX MPUTOHOCTh U | LieJiecoobpa3 | menecoobdpas
00BEKTOB 1o 1[eIecoo0pa3Hoc | HOCTh HOCTH
3aJlaHHOM Th MCIIOJIb30BaH | UCIIOJIb30Ba
METOJINKE UCIIONIb30BaHUS | U HUS
yMeeT aHAJIOTOBOM U aHaJIOTOBOM | aHAJIOrOBOM
(nponBUHYTHI | HU(ppOBOH U 1udppoBoil | u nuppoBoi
i) TEeXHHUKH JIJIS TEXHHUKU A1 | TEXHUKHU AJIs
peIIeHus 3aa4 | peIICHUS perreHus
B o0nacTu cBoeil | 3a1a4 B 3aJa4 B
npodeccuonans | 061acTu obnactu
HOU CBOEM cBoeH
JESATEeIbHOCTH. | podeccuona | mpodeccuoH
JIHOM alTbHOU
JESTENIbHOCT | IeATEIbHOCT
u. u.
Cnocob6uocr | 85-100
Bnaneer
HaBbikamu b  BIAJETh
HaBBIKAMU
paboThI c HaBBIKAMHU
BIIaJIeeT . paboTsI c
. aQHAJIOTOBON U . | pabotel ¢
(BBICOKUIA) . aHAJIOrOBOM .
nudposoit . | aHAJIOrOBOM
. u 1udpoBoii .
TEXHHUKOU . u 1udpoBoii
TEXHUKOU 9
TEXHUKOM
3HaeT kak | 3uanne kak | CrocoOHocT | 45-64
4 MIPOBO/IMTH MIPOBOJINTH b KaK
K- HaIAJIKY, HaAJIKY, MIPOBOJNTH
CHoCcOOHOCTh K | 3HACT 5 2
. | HACTpOHKY W | HACTPOHKY W | HAJQJKY,
HaJaIKe (moporoBbIit >
o PEryIUPOBKY PETYIHUPOBKY | HACTPOUKY U
HAaCTPOUKe, YPOBCHB)
AQHAJIOTOBOTO W | aHAJIOTOBOTO | PETYIIHPOBK
TOCTHPOBKE 1 1 GpoBoOro U 1udpoBoro |y
OTILITHOH 000pYIOBaHMS, | 0OOPY/IOBAHM | AHATOTOBOTO




MIPOBEpKE OTIBITHYIO s, OIBITHYIO | U
puOOPOB U MIPOBEPKY MIPOBEPKY nudpoBoro
cHCTEM AQHAJIOTOBBIX W | QHAJIOTOBBIX | 00OPYZAOBaH
(G poBBIX u 1udpoBbIX | H,
puOopoB U | IpuOOpOB U | OIBITHYIO
CHUCTEM. CHUCTEM. IIPOBEPKY
aHaJIOTOBBIX
1 U(POBBIX
puboOpoB U
CHUCTEM.
Cnocobnoct | 65-84
YMeHnue
Ymeer b MIPOBOJUTD
MIPOBOJNTH
MIPOBOJIHTH MIOBEPKY,
MIOBEPKY,
MOBEPKY, HalMaJIKy W
HATAIKy U
HaJIAJKy u PETYIUPOBK
CPVITIDOBK PEryJIUPOBKY
PETYIHPOBKY AHATTOTOBBIX | o
AQHAJIOTOBBIX U aHAJIOTOBBIX
eer (G poBBIX i UMQpPOBEIX 1 U(POBBIX
M PO YCTPOMCTB H, P
(IpOBUHYTHI | yCTPOWCTB W, LTI YCTPOKCTB
i) OTIBITHYIO HpOBep};I?/ U, OIBITHYIO
MIPOBEPK MIPOBEPK
POBEPKY aHaJIOTOBBIX POBEPKY
AQHAJIOTOBBIX U aHaJIOTOBBIX
u 1u(dpOBBIX
U (POBBIX cpescts 1 1T POBBIX
CpenCTB ’ CpeNCTB
PEACTS, aKyCTHYECKO PEACT,
aKycTHYecKoro | - aKyCTHYECKO
HA3HAYCHMUSI. ro
Ha3HAYCHUSI.
Ha3HAYCHUSI.
Crnoco6noct | 85-100
Bianenune b  BJAJETh
MPAKTUYECKH | MPAKTUYECK
MPAKTHICCKUMH
MU MU
HaBbIKAMU
. HaBbIKAMU HaBbIKAMU
HACTPOUKH " . .
HACTPOWKN W | HACTPOUKH H
BIIaJIeeT PETYIMPOBKH ETYJIUPOBKHU | PErYIHPOBK
. aHamoroBex  m | Do Y P PELyIHP
(BBICOKUIA) AQHAJIOTOBBIX | U
U POBBIX
9 U TU(POBBIX | aHATOTOBBIX
YCTPOKCTB o
YCTPOMCTB 1 U POBBIX
aKyCTHUYECKOTO o
aKyCTHYECKO | YCTPOMCTB
Ha3HAYCHMUSI.
ro aKyCTHYECKO
Ha3HA4YeHUsS. | ro
Ha3HAYCHUSI.

MeToanveckue peKOMEHIAlMU, ONpeae/Alne NPoueayPbl OlleHUBAHUS

pe3yJabTaTOB 0CBOCHUA NUCHUILJIMHBI

Telcymaﬂ arTrecranusl CTYACHTOB. TeKYH_IaSI arrecrtanus CTYACHTOB II0

JUCLUUIUIMHE  «AHAJOrOBbIE U YCTPOUCTBA»

1dpoBbIe MPOBOJUTCS B

COOTBETCTBUM C JIOKAJbHBIMA HOpMaTWBHbIMU akTtamu JIBOY wu sgBusercs



00s3aTEJILHOM.

Tekymas arrectanuss IO JUCHUIUIMHE «AHAJIOTOBBIE H  IM(PpPOBHIC
YCTPONCTBA» MPOBOAUTCS B OPME KOHTPOIHHBIX MEPOTIPUITHI (YCTHOTO OIpOca,
BBITIOJTHEHUS KOHTPOJIBHBIX 3aJJaHUi) 110 OIICHUBAHUIO (PAKTUUECKUX PE3YJIbTaTOB
OOyYEHHSI CTYJIEHTOB M OCYIIECTBISICTCS BEAYITUM IIPETIO1aBaTEIIEM.

OOBeKTaMu OTICHUBAHUS BBHICTYTAIOT:

- yuyeOHasg JUCHUIUIMHA (AKTMBHOCTh Ha 3aHATHSAX, CBOEBPEMEHHOCTh
BBITIOJTHEHHUS PA3JIMYHBIX BUJIOB 3aJaHUM, MOCEHUIAEMOCTh BCEX BUJIOB 3aHSATUN IO
aTTECTyEeMOH JUCIUIIIINHE);

- CTEIIEHb YCBOCHUS TEOPETUYECKUX 3HAHUM;

- YPOBEHb OBJIQJICHUSI MPAKTUYECKUMH YMEHUSMH M HaBBIKAMU IO BCEM
BUJIaM y4eOHOM paboThI;

-pe3yJIbTaThl CAMOCTOATEIILHON paOOTHI.

VyeOHas JUCHMINIMHA OLICHUBACTCS KOJMYECTBOM ITOCCIICHHBIX 3aHATHH I10
JMCLIUILIMHE.

CrerneHb YCBOEHHSI TEOPETHUYECKHMX 3HAHUM OLEHUBAETCA C ITOMOIIBIO
YCTHOTO OIPOCa IO KaXKJA0M TeME.

YpoBeHb OBIAICHUS TPAKTUUYECKUMH YMEHUSMH M HaBBIKAMU IO BCEM
BUJIaM y4e€OHOW padOThl ¢ MOMOLIBIO BBINOJHEHUS KOHTPOJBHBIX 3aJaHuid 1 u
KOHTPOJIbHBIX 3aJaHuid 2. Ha OCHOBE  THIOBBIX KOHTPOJBHBIX 3aaaHuii 1
bopMUPYIOTCS BapUAHTHI JIsl KOHTPOJIBHOTO 3afaHus 1, cocrosiue u3 4 3agaHui.
Ha ocHOBe THUIOBBIX KOHTPOJIBHBIX 3afaHUi 2 (POpMHUPYIOTCS BapUaHTBI IS
KOHTPOJIBHOTO 3aJlaHusl 2, cocrosmue u3 4 3amanuil. BapraHnTel KOMIOHYIOTCS
TaK, 4TOOBI 3aJ]aHUsI ObLIIM U3 PA3HBIX TEM.

Pe3ynbTaThl caMOCTOSATENIBHOM PabOTHI OIEHUBAIOTCS YCTHBIM OINPOCOM H

MIPOBEPKOM BBINIOJTHEHUS KOHTPOJIbHBIX 3aJaHUN.

Kpurepuu oieHKHM yCTHOT0 0TBETa

100-85 ©OamnoB - ecnu OTBET TOKAa3bIBACT MPOYHBIC 3HAHUS OCHOBHBIX

MPOIIECCOB U3y4aeMOUl MpeAMETHOM 001acTH, OTJIMYAETCS TTYOMHOW M TOJIHOTOM



PacKpbITUSL TEMBI; BJIQJICHUE TEPMUHOJIOTUYECKUM aIlllapaToM; YMEHUE OOBACHATH
CYLIHOCTb, IBJICHUH, IPOLIECCOB, COOBITUH, JI€JIaTh BBIBOABI U 000OIIEHMS, AaBaTh
apryMEHTUPOBAHHbIE OTBETHI, NPUBOAUTH NPUMEPHI; CBOOOAHOE BIAJCHHUE
MOHOJIOTHYECKON peublo, JIOTMYHOCTh M IOCJIEIOBATEIbHOCTh OTBETA; YMEHHE
IPUBOJNUTH PUMEPHI COBPEMEHHBIX MTPOOJIEM U3ydaeMOU 00JIACTH.

85-76 - GamtoB - OTBET, OOHAPYKUBAIOIIWA MPOYHBIC 3HAHUS OCHOBHBIX
IPOLIECCOB M3y4aeMOU NMpEeAMETHON 001acTh, OTINYAETCsA MNIyOMHON U MOJHOTOM
PaCKpPBITUSI TEMBI; BIIaJICHUE TEPMUHOJIOTUYECKUM allllapaToM; YMEHHUEOObSICHSITD
CYLIHOCTb, IBJICHUH, IPOLIECCOB, COOBITUH, J€JIaTh BBIBOABI U 000OIIEHMS, AaBaTh
apryMEHTUPOBAHHbIE OTBETHl, INPUBOAUTH NPUMEPHI; CBOOOAHOE BIIAJCHUE
MOHOJIOTHYECKON PEYbl0, JIOTMYHOCTh M TIOCIEIOBATENBHOCTh OTBeTa. OJHAKO
JIOTIYCKAeTCs OJIHA - IB€ HETOYHOCTHU B OTBETE.

75-61 - Gamn - oIeHMBACTCS OTBET, CBUJICTEILCTBYIONINNA B OCHOBHOM O
3HAHMM  TPOLIECCOB  H3Yy4aeMOM MpeAMETHOW  00JlacTH,  OTIMYAOLIHICS
HEJOCTAaTOYHOW  TNIyOMHOM M  MOJHOTOM  PACKPBITUS  TEMbI;  3HAHUEM
OCHOBHBIXBOTIPOCOB TE€OpHH; clabo cHOpMHpPOBAaHHBIMHA HABBIKAMU aHaJN3a
SIBJICHUHM, MpPOLIECCOB, HEJOCTAaTOUYHBIM YMEHHMEM JaBaTh APryMEHTHUPOBaHHBIE
OTBETHl W TIPUBOAWTH TMPHUMEPHI, HEAOCTATOYHO CBOOOAHBIM  BIAJECHUEM
MOHOJIOTHYECKOWPEUbl0, JIOTHYHOCTBIO W TOCJIEIOBATENbHOCTHIO  OTBETA.
JlomyckaeTcsi HECKOJIbKO OIIMOOK B COJIEP)KaHWU OTBETA; HEYMEHHE IPUBECTU
IpUMEp Pa3BUTHS CUTYaI[MH, IPOBECTH CBSI3b C APYTMMHU acCIEeKTaMH W3y4aeMOu
o0nacTu.

60-50 6anoB - OTBET, OOHAPYKUBAIOIINUN HE3HAHHUE MPOIIECCOB U3yYaeMOM
NpeIMETHOM  O00JIACTH, OTIMYAIOUIMICS HErNIyOOKHMM  pPACKPBITUEM  TEMBI;
HE3HAHWEM OCHOBHBIX BOIIPOCOB TEOPHH, HEC(HOPMUPOBAHHBIMU HaBBIKAMU
aHaIIM3asBIICHUH, MPOIIECCOB; HEYMEHUEM J1aBaTh apryMEHTHPOBAHHBIC OTBETHI,
ClabbIM BJIaJICHUEM MOHOJOTHYECKOW pEeYbl0, OTCYTCTBHEM JIOTHUYHOCTH H
nociea0BaTeabHOCTH. JlomycKaloTes cepbe3Hble OIIMOKU B COIEpPKAaHUHM OTBETA;

HE3HAHHE COBPEMEHHOM MpOoOIeMaTUKU N3y4aeMoil 001acTH.

IIpomesxxkyTouHnasi arrecrauus cTyaeHToB. [IpoMexxyTouHas arrecranus



CTYAEHTOB 10 JUCLUIUINHE «AHAJIOrOoBbIE U LIU(PPOBBIE YCTPOUCTBA» MPOBOAUTCS
B COOTBETCTBHM C JIOKAJIBHBIMH HOpPMaTUBHbIMM akTamu JIB®DY un sBusercs
00513aTEeJIbHOM.

CornacHO yueOHOMY IUIaHY, BHJIOM THPOMEXKYTOYHOM aTTECTallUHU II0
JUCUUIUIMHE «AHAJIOTOBBIE M IU(POBBIE YCTPONCTBA» MPELYCMOTPEH «3a4eT»,
KOTOPBIA TMPOBOJUTCA B YCTHOM (popMme: YCTHBIM omnpoc B (opmMe OTBETOB Ha
BOIIPOCHI JUJISl 3a4€Ta M BBIIOJIHEHUE IPAKTUYECKMX 3amaHuil. s KaxIoro
00y4aroIIerocsi U3 MepevHs BOMPOCOB K 3a4eTy CIydyallHbIM 00pa3oM BhIOMpaeTCs
TPU BOIpPOCA U3 Pa3HbIX TE€M, K HUM J00aBIIETCS OJHO MPaKTUYECKOE 3aJaHHe,
c()OpMUPOBAHHOE Ha OCHOBE IE€PEYHs THUIIOBBIX MPAKTUYECKUX 3aJaHUN IS

3a4CTa.

OneHovHbIe cpeacrea aJist HpOMeH(yTOqHOﬁ arTrecranmmn

IlepeueHb BONPOCOB K 3a4eTy.

. OnepanronHslii ycunureslb. OCHOBHBIE TAPAMETPBHI.

. OCHOBHBIE CXE€MBI BKJIIFOUEHMSI OIIEPAMOHHOTO YCUIIUTEIIS.
. OIHOMOJISIPHOE TTUTAHUE ONEPALMOHHBIX YCUIIUTEIICH.

. ICTOYHMKY HAIPSKEHHUS], YIIPABIISIEMBIE TOKOM.

. ICTOYHUKY TOKA, yIIPaBIsieMble HANPSHKCHUEM.

. IHBEpTOpBI CONPOTHUBIICHUS.

. AKTUBHBIE 3JIEKTpUUECKUE (QUIBTPHI.

. Peanuzanust puinbTpoB HA OMEPAIIMOHHBIX YCHIIUTEISX.

© 0O N O O B~ W N P

. U3MepuTenbHbIE yCUITUTENH.

10. Jlorapudmupyromiue npeodpa3zoBaTEH.
11. DxcrioHeHIIMANIbHBIC TPE0OPaA30BATEIIH.
12. NaTerpupyroias cxema.

13. Iuddepennmpyromias cxema.

14. 3meputenbhble cxembl Ha OY.

15. AHanoroBbie KOMIIAPaTOPHI.

16. Anrebpa Joruku. YIpoIieHue JJOTHYECKUX BhIPAXKESHUM.



17. 3anuce noruueckort pyHkuuu no tabdnuie B Buge CJAHD.

18. 3anuce noruueckont ¢pynkuuu no tabdauie B Buge CKHO.

19. MuHIMH3aNAS TOTUYECKUX (QYHKITHA.

20. [IpeobpazoBanue Jorudyeckoi GyHKIMU B 6a3uc.

21. OcHOBHBIC JIOTHYECKHUE dIeMeHTHI. [lepexos oT morndeckoi GyHKIIUU K
JIOTUYECKOMN CXEME.

22. llemmudparop.

23. lludpatop.

24. JleMyJIbTUILIEKCOP.

25. MynbTHUILIIEKCOD.

26. Tpurrepsl.

27. CyeT4uKm.

28. IlapannenbHBIA PETUCTD.

29. CIBUTOBBIN PETUCTP.

30. YHuBepcanbHbIA PETUCTP.

31. IMapannensusie [IATL.

32. IlocnepoBarenpubie 1AL

33. INapamnensabie ALIL.

34. AIIIT mocnemoBaTeNbHOTO CYCTA.

35. AIIIT mocnenoBaTeIbHOTO IPUOIMIKECHHS.

36. Uarterpupyrommue ALIL.

Hepeqenb THIIOBBIX IIPAKTHYCCKHUX 3aJaHuM IJIs1 3a49eTa

1. Tlpemnoxute cxemy QuibTpa HIWKHUX YacToT 4 TmOpsaka Ha
OTNEpPAlMOHHBIX YCUIIUTENSAX, UMEIOUIYIO CIIEYIOIINE MapaMeTphbl:4acToTa cpe3a Ha
ypoBHe -3 nb: 10 I'; ycuneHwe B mMoJioce MPOIMYCKaHWs: 1; OJHOMOJAPHOE
MUTAHNE; HAMIPSKEHUE UCTOYHUKA NUTaHus 3 B.

2. Ilpemnoxuth cxemy GuUiIbTpa HIDKHHUX YacTOT 2 TMOpsSaKa Ha

OICPANMNOHHBIX YCHIIUTCIIAX, UMCIOIYTO CICAYIOIUC IMMapaMCTPhI:4acTOTa CpC3a Ha



ypoBHe -3 nb: 300 I';; ycunenue B mosnoce mpomnyckanus: 10; oJHOMOJISIpHOE
MATAHUE; HAIPSDHKEHUE NCTOYHMKA nuTanus 12 B.

3. Ilpemnoxuth cxemMy (uIbTpa HWKHHUX YacTOT 2 TOpsAAKa Ha
ONEPALMOHHBIX YCUIIUTENSAX, UMEIOIIYIO CIEIYIOIINE MapaMeTpbl:4acToTa cpe3a Ha
ypoBHe -3 nb: 1000 I'n; ycuienue B mosoce npomyckanus: 20; IBYXMNOJISIPHOE
IIATAHWE; HAIIPSDHKEHUE NCTOYHMKA ITUTanus 12 B.

4. Tlpennoxuth cxeMy GuUIbTpa HIDKHUX 4YacToT 4 TopsAdka Ha
ONEPAalMOHHBIX YCHINTENSAX, IMEIOUIYIO CIIEYIONINE MapaMeTpPhl:4acTOTa Cpe3a Ha
ypoBHe -3 nb: 2000 I'n; ycuiieHME B MOJIOCE MPOIYCKaHWS: 2; JIBYXIOJSAPHOE
MWTAHNE; HAIIPSKEHUE UCTOYHUKA TuTanus 9 B.

5. Ilpemynoxutrh cxeMy QuiIbTpa BEpXHUX YacTOT 2 TOpsAdKa Ha
OIIEPaLlMOHHBIX YCWINTEISAX, IMEIOLIYIO CIIEYOIINE TapaMeTPhl:4acTOTa Cpe3a Ha
ypoBHe -3 nb: 300 I'm; ycunenuwe B mosnoce mpomnyckanus: 10; oJHOMOJIApHOE
MMUTaHWE; HANIPSHKECHUE HCTOYHUKA TUTanus 3 B.

6. Ilpemnoxutrh cxeMy @uibTpa BEepXHUX dYacToT 4 TMOpsAKa Ha
OMEPALMOHHBIX YCHIIUTENSAX, IMEIOUIYIO CIIEYIONINE MapaMeTphl:4acToTa Cpe3a Ha
ypoBHe -3 nb: 5000 I'u; ycunenue B mosioce npomyckanusa: 100; ogHomolsisipHOE
MATAHWE; HAIIPSDKEHUE NCTOYHMKA ITuTanus 12 B.

7. Ilpemnoxuth cxemy GuUIbTpa BEpPXHUX YacTOT 2 TOpsAIKa Ha
OINEPALMOHHBIX YCWINTEISAX, UMEIOLIYIO CIIEIYIOUINE TapaMETPhI:4acTOTa Cpe3a Ha
ypoBHe -3 nb: 20000 I'u; ycunmeHwe B MOJOCE MPOIMYCKaHWs: |; IBYXIOJSAPHOE
MUTAHWUE; HAMIPSHKEHUE NCTOYHMKA nuTanus 15 B.

8. Ilpennmoxkuth cxemy (QuibTpa BEpXHHX YacTOT 2 TOpsiAKa Ha
ONEpPAlMOHHBIX YCUIIUTENSAX, UMEIOLIYIO CIIEYIOIIUE MapaMeTphl:4acToTa Cpe3a Ha
ypoBHe -3 nb: 1000 I'u; ycuneHue B mojoce MNpONyCKaHUs: 5; ABYXIOJISIPHOE
MATAHUE; HAIIPSDKEHUE NCTOYHKKa ruTtanus 10 B.

9. IlpemnoxuTh cxeMmy MOBTOPUTENS HANPSDKEHHS HAa ONEpaliOHHOM
yCUJIMTENE, MapamMeTpsl JJIsl pacdeTa: BXOJHOE HampsbkeHue: oT -2 B mo 2 B,

MakcuMaJibHasa yactora BxogHoro curgaia: 100 kI



10. Ilpennoxkuth cXeMy HHBEPTHUPYIOLIETO YCHUJIUTENS Ha ONEPAIMOHHOM
yCWJIMTENE, MapaMeTpbl IJIs pacdeTa:BXOJHOE HampsbkeHue: oT -7/ B nmo 7 B,
KOA(GUIIUEHT YCUIICHUS: 2,MaKCUMaJIbHAasl YacTOTa BXOAHOTro curHana: 3 kl .

11. I[Ipennoxuth cXxeMy HEMHBEPTUPYIOLIETO YCUIIUTENS HA ONEPAIMOHHOM
YCWINTENE, NapameTpbl JUIsl pacueTa:BXOJHOE HampsbkeHue: oT -1 B mo 1
B.,koa¢dunment ycunenus: 10,mMakcumanbHas YacToTa BXOJHOTO curHana: 20
Kkl 1.

12. Tlpennoxuts cxemy nuddepeHuanibHOTO YCUIUTEN Ha OIEPAIMOHHOM
yCHIIMTENE, TapaMeTphl JUIsl pacueTa: pa3HOCTh BXOAHBIX HanpspkeHuit Usx1-UBx2
ot -1.25 B 5o 1.25 B, cooTBeTCTBYyIOIIIEE €if BHIXOJIHOE HAMpshKeHue: ot -2.5 B 1o
2.5B.

13. Ilpemnoxuth cxeMy mpeoOpazoBarTesis BXOJHOTO TOKA B HANPSKEHUE HA
ONEPallMOHHOM YCUJIUTEINE, MapaMeTpPhl ISl pacyeTa: MUHUMAJIbHBIN BXOJHOM TOK:
0 A, MakcuMalbHBIM BXOJHOM TOK: 50 MKA, COOTBETCTBYIOIIEE BBIXOJHOE
Hanpspkenue: ot 0 B 1o 5 B,MakcumanbHas yactota BXoJHOro curnana: 10 kI'm.

14. Ilpennoxuth CcXeMy, U3MEPSIONYI0O OJHONOJSIPHBIA TOK Ha
ONEPAMOHHOM YCHIIMTEINE, ApaMETPBI JJIs1 pacyeTa: MUHHUMAaJIbHbII BXOJAHOM TOK:
0 A, MakcuMaJbHBI BXOJHOM TOK: | A, COOTBETCTBYIOIIEE BBIXOIHOE
HanpspkeHue: ot 0 B 1o 4.9 B

15. TlpennoxuTh CXeMy, BBIIOJHSIONIYIO HWHTEIPUPOBAHUE BXOIJHOTO
CUTHAJIa Ha OMNEPALMOHHOM YCHJIUTENE, MapaMeTphl JJIsi pacuera: MUHUMalbHas
yactoTa 100 I'u, yactota equHUYHOrO ycuieHus: 1 kI, MakcuMalibHasi 4acToTa:
100 k[, MuUHMMaNTbHOE BBIXOAHOE HampspkeHue: -2.45 B, MakcuManbHOE
BBIXOJIHOE HanpspkeHue: 2.45 B.

16. 3anucate jormyeckyro QyHkiuio Y dYeTwbipex mnepemeHHbix X0, X1,
X2,X3, mpeAcCTaBiI€HHYIO B BHUJE HHWXKe TMpuBeacHHOM Tabnuipel, B CKHO.
VYnpoctute  Belpaxkenne gana  CKH®, wucnons3dys auarpammy — Beiiua.
[IpeoOpazoBars ympoienHoe Beipakenue B 6aszuc MJIN-HE. HapucoBats cxemy,

peaTM3yOIIY 0 MPEoOpa30BaHHOE BEIPAKEHHE.

| | Bxog Bbixopg
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17. 3anucate norumyeckyro ¢GyHKIUIO Y dYeThipex nepemeHHbx X0, X1,
X2,X3, mpeAcTaBIeHHYIO B BUIE HIKe mnpuBeiAeHHONW Tabmuie, B CKHO.
Vopoctute  Belpaxkenne qana  CKH®, wucnons3dys auarpammy  Beitua.
[IpeobpazoBarh ympoiieHHoe BeipakeHue B 0asuc MJIM-HE. HapucoBar cxemy,

peaTU3yOIIY 0 MPEoOpa3oBaHHOE BEIPAKEHHE.

Bxop Bbixop
Ne | X3 | X2 | X1 | X0 Y
0 0O 0 0 0
1 0] 0 0 1 0
2 0] 0 1 0 1
3 0] 0 1 1 1
4 0] 1 0 0 0
5 01 0 1 1
6 01 1 0 1
7 0] 1 1 1 0
8 11 0 0 0 1
9 170 0 1 0
10 170 1 0 0
11 11 0 1 1 1
12 1] 1 0 0 1
13 1] 1 0 1 1
14 1] 1 1 0 1
15 111 1 1 0

18. 3anucate norumyeckyro QyHkuuio Y 4yeTbipex nepemeHHnix X0, X1,
X2,X3, mnpeAcTaBlIeHHYIO B BHjJAE HIKe NpuBeAeHHoW Tadmuipl, B CKHO.

VYopocture  Belpaxkenne i1 CKH®, wucnonb3ys auarpammy  Beiiua.



[IpeobpazoBarh ynporieHHoe Beipaxkenue B 60azuc MJIM-HE. HapucoBars cxemy,

peann3yIonryo NpeoopazoBaHHOE BhIPAKEHUE.

Bxon Bbixopn,
Ne | X3 | X2 | X1 | X0 Y
0l 0jo0o|jO0]O 0
1 o010 1 1
21 0] 0 1|0 1
3| 0] O 1 1 1
4|, 0, 1|0/|O0 0
5/, 0|1 |0 1 1
6| 0] 1 1|10 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
12 171|010 0
13 11 1] 0 1 1
14 1] 1 1|0 1
15 111 1 1 0

19. 3anucate norumyeckyro QyHKIUIO Y dYeThipex nepemeHHnix X0, X1,
X2,X3, mpeAcTaBieHHYIO B BUIE HIKe mnpuBeiAeHHONW Tabmuip, B CKHO.
Ympoctute  Belpaxkenune g1 CKH®, wcnonme3ys aumarpammy — Belva.
[IpeobpazoBarh ynporieHHoe Beipaxkenue B 6asuc MJIM-HE. HapucoBars cxemy,

peaTU3yOIIYy0 MPEoOpa30BaHHOE BHIPAIKEHHE.

Bxop Bbixop
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20. 3amucath Joruyeckyro (QyHKIuIO Y 4yeThipex nepemeHHbix X0, X1,

X2,X3, mnpencrtaBieHHYI0 B BHJE HWXKe mnpuBeAeHHOW Tabmuiel, B CHHO.

YHpOCTI/ITI) BBIPA’KCHHUC JJIsA

CITH®,

HCIIOJIB3YA

nuarpammy  Beitya.

[IpeoOpazoBats ympomeHHoe BwipakeHue B 0asuc M-HE. HapucoBats cxemy,

peaTu3yoIy0 MPeoOpa30BaHHOE BHIPAKEHHE.

Bxop,

Bbixop,
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21. 3anucath Joruyeckyro (QyHKUuO Y 4yeThlpex nepemeHHbix X0, X1,

X2,X3, mpencTtaBieHHYH B BHAEC HWXe npuBeacHHOW Tadmuiel, B CJIHO.

YHPOCTI/ITI) BBIPA’KCHHUC pInIb |

C/IH®,

HCTIOJB3YS

auarpamMmy  Beiiua.

[IpeobpazoBarh ympoieHHoe BbipaxkeHue B 0Oasuc M-HE. HapucoBate cxemy,

pealin3yIolyo npeoOpa3oBaHHOE BbIpaKEHHE.

Bxop, Bbixopg,
Ne | X3 | X2 | X1 | X0 Y
0l 0joj|jO0]O 1
1 o010 1 1
2| 0] 0 110 0
31 0] 0 1 1 0
4| 01|00 0
5/ 0|1 1|0 1 0
6| 0] 1 1|0 1
71 0| 1 1 1 1
8 110|010 0
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22. 3anucaTh JOTWYecKylo (GyHKIUIO Y 4YeThlpex nepemeHHbix X0, X1,

X2,X3, mpeacTaBiICHHYIO B BHJE HWXKe mnpuBeneHHOW Tabmuiel, B CHHO.

YHpOCTI/ITI) BBIPA’KCHHC JJI1

CAH®, wucnonb3ys

nuarpamMmmy  Beitya.

[IpeobpazoBath ympoieHHoe BbipaxkeHue B 0Oasuc M-HE. HapucoBath cxemy,

peaTM3yOIIy 0 MPEoOpa3oBaHHOE BEIPAKEHHE.

B
Bxox | pIxon

31210 Y|

1

0

0

0

0

0

0

1

0

0

0 0
1 0




2

3 1
4 1
5 1

23. 3anucaTh JOrMyecKyro (QyHKUMIO Y 4yeTelpex nepemeHHnix X0, X1,
X2,X3, mnpenactaBieHHYI0 B BHUAEC HUke mpuBeAcHHOW Tabmuiel, B CIHHO.
Yopoctute  Belpaxkenune A CH®, wucnone3ys auarpammy — Beiua.
[IpeoOpazoBarh ympoiieHHoe BbipakeHue B 0Oasuc M-HE. HapucoBath cxemy,

peaTu3yoIIy0 MPeoOpa30BaHHOE BHIPAKEHHE.

Bxop, Bbixopg,
Ne | X3 | X2 | X1 | X0 Y
0l 0j]o|jO0]|O 0
1 o010 1 0
21 0] 0 1|0 1
3|1 0] O 1 1 1
4| 01|00 0
5/ 0|10 1 0
6| 0] 1 1|0 1
71 0| 1 1 1 0
8 110|010 0
9 110 1] 0 1 0
10 110 1|0 0
11 110 1 1 0
12 171210 1] 0 0
13 11 1] 0 1 0
14 1] 1 1|0 1
15 111 1 1 1

KpnTepml OICHUBAHUA CTYJICHTA HA 3a4Y€TE

Banbl Ouenka TpeboBaHust K CGOPMUPOBAHHBIM KOMIIETEHLUAM
(pelTHHTOB 3ayera




0i1 OLICHKH)

86-100

«3a4meHo»

BeicTaBisiercss CTyZIeHTy, €ClIM OH INIIyOOKO U IPOYHO
YCBOMJI ~ NIPOrpaMMHBIM  MaTepuajng,  HMCUEPIBIBAIOLIE,
IIOCJIEAOBATENbHO, YETKO M JIOTMYECKH CTPOMHO €ro
U3JIaraeT, yMEET TECHO YBSI3bIBaTb TEOPHUIO C IPAKTHKOM,
CBOOOJIHO cCIpaBiIe€TCsl C IPAKTMYECKUMM 33JaHUSIMHU,
BOIIpOCAMM U JPYTMMU BHJAaMH TIPUMEHEHHUS 3HaHUM,
IIPUYEM HE 3aTPYAHACTCA C OTBETOM IIPU BUIOWU3MEHECHUU
3aJJaHUi, UCTIONB3YEeT B OTBETE MaTepHall MOHOTpapHUECKOn
JUTEPATyphl, IPABUIBHO 0OOCHOBBIBAET MPUHATOE PEILICHHE.

76-85

«3a4meHoy

BricTaBnsercs CTYACHTY, €CJIM OH TBCPAO 3HACT MaTcpHall,
I'paMOTHO H II0 CYWICCTBY MH3JIaract €ro, HE OOIYyCKasd
CYIIECTBCHHBIX HETOYHOCTEHl B OTBETE Ha BOIIpOC,
MMpaBUJIIbHO HNPHUMCHACT TCOPCTUUCCKHUEC TIOJIOXKCHUA IIPU
PEIICHUHN MMPAKTHUYCCKUX SaﬂaHHﬁ, BJIageccT HeO6XO,Z[I/IMBIMI/I
HaBbIKaMU U IIPUEMaMH UX BBITTOJIHCHUA.

61-75

«3a4meHo»

BricTaBnsiercs CTyIeHTY, €Cld OH MMEET 3HAHUS TOJBKO
OCHOBHOTO Marepuala, HO HE YCBOWJ €ro Jerasei,
JIOTTyCKaeT  HETOYHOCTHU, HEIOCTATOYHO  IPaBUIIbHBIC
(bopMyIUpOBKH, HapYIICHUS JIOTUYECKOU
MOCJICIOBATEIbHOCTH B M3JIOKEHHH  TMPOrPAaMMHOTO
MaTepuaina, HUCHBITHIBACT 3aTPyJHEHUS TPU BBIMOJTHEHUU
MPaKTUYECKOr03aJaHusl.

0-60

(HE3A4YMEHO0 )

BricTaBnsiercs CTYACHTY, KOTOpLIﬁ HE 3HAeT 3HAYUTEIIHLHOMN
4JaCTH OPOrpaMMHOI0 Marepuaia, J0IIyCKAaCcT CyIICCTBCHHbBIC
OIJ_II/I6KI/I, HC BBIIIOJIHACT IIPAKTUYICCKOC 3a/IaHUC.

OIIeHO‘-IHbIe cpeacrea aJjs TeKymeﬁ aTrecranum

TunoBbie KOHTPOJIbLHBbIE 32[IaAHMS JJIS TEKYIIel aTTecTaluu

TunoBbie KOHTPOJIbHBIE 3a1aHus 1

1. OnumwuTte, 4YTO TaKO€ CKOPOCTh HApAaCTaHUsI HAMPSHKEHUS Ha BBIXOJIE

oV.

2. Tlepeuncnute BeiBOABI OV U yKa)XUTE UX HA3HAUYCHHUE.

3. Onumute, KaK u3MeHsercss kodpduiment ycunenus OV ¢ pa3oMKHYTOM

OCIIBIO oC IIpH UBMCHCHHWHU YaCTOTbI BXOAHOT'O CUIHaJIa OT IMOCTOAHHOI'O TOKa OO0

100 MI'u?

4. Pa3pabotaiiTe cXxeMy HMHBEPTUPYIOUIETO YCHUIHUTENS ¢ KO3PPHUIMECHTOM

ycusierus 200 ¢ ucnonp3oBanueM uaeaibHoro OY.




5. Pazpabotaiite cXemy HEMHBEPTUPYIOIIETO YCUJIUTENS C
koahurmentom ycunenus 101 ¢ ucnonpzoBanueM uaeaibHoro OY.

6. OObBscHUTE, MOYeMy B WHBepTUpYyOmeM ycunutene Ha OY Bo3HHKaeT
BUPTYyaJIbHASI 3€MJISI.

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

8. OObsicHUTE 3HayY€HUE: TNPOU3BEACHHUS TOJOCHl MPOIYCKaHHUS Ha
KOA(PUIIUEHT YCUIICHUS.

9. OObscHUTE 3HAYEHUE: YACTOTA EAMHUYHOTO YCUIICHHUS.

10. Onummte pabGoTy mnoBroputens HanpsokeHuss Ha OY u mpuBeaure
IPUMEP €r0 MPUMEHEHHS.

11. B xakoM ciyyae IpearouTUTENIbHEE UCIOJIb30BATh HEMHBEPTUPYIOLIHI
YCUJINTEND, @ HE UHBEPTUPYIOIIHMN.

12. TlepeuncnuTe OCHOBHBIE XapaKTEPUCTUKHU HICAIBHOTO OINEPAIIMOHHOTO
YCHIIMTEIIS.

13. Tlouemy B ycunutenbHbIX ycTpoicTBax OY He ucmonb3yercs 0e3 menei
OTpHUIIATEIHLHON 0OpaTHOM CBA3U

14. Ilepeuncnute U OOOCHYWTE [IOCTOMHCTBA AKTUBHBIX (DUIBTPOB, MO
CPABHEHUIO C TACCUBHBIMU (DUITBTPaMHU.

15. Pa3paboraiite GuiabTp HU3KOW YaCTOTHI MEPBOTO MOPsIKA C YACTOTOM
cpesa 15 kI 1.

16. Pa3zpaboraiite GuiIbTp BBICOKOW YACTOTHI MEPBOTO MOPSIIKA C YACTOTON
cpesa 20 I'm.

17. Pacckaxxutre o mpuHUuUNE paboTbl (UIBTPA HU3KOM YAaCTOTBI BTOPOIO
nopsiika U OOBSICHUTE, MOYEMY €ro XapaKTepUCTHKHU Jydlle, yeM y ¢uibTpa
NEepPBOTO MOpPSAJIKA.

18. Pa3paboraiite moyiocoBOM (HUIBTP, COCTOAIMN U3 (PUIBTPOB HU3KUX U
BBICOKHMX YacTOT MepBoro nopsaka. HikHsas yactora cpes3a nopkHa ObITh 2 K,

BepXHss yactoTa cpe3a 5 kI, ko3appuuueHT ycunenus Ha IEHTPATbHON 4acToTe

1,5.



19. OOBsAcHUTE NPUHIUIT PAOOTHI TTOJIOCOBOTO (PUIBTPA C OTPULIATEIbHBIMU
obpatHbiMU cBs3siMU. [louemy ero AUYX ommmuaercs ot AUYX monocoBoro
¢unbTpa, MOCTPOCHHOTO MYTEM IMOCIEAOBATENBFHOTO COEIUHEHUS (DUIBTPOB
HU3KOW U BBICOKOW 4acTOT?

20. HauepTute CTpyKTYphI TpEX pa3iNuHbIX TUIIOB aKTUBHBIX (DUIBTPOB.

21. Pa3paboTaiiTe cxemy IS CMEIIMBAHUS TPEX 3BYKOBBIX CHTHAJIOB,
IpUYEM JBa M3 HUX UMEIOT PaBHYIO aMIUIUTYIy, a TPETUH — IMOJOBUHY OT MX
aMIUTUTYIbl. B BBIXOJHOM CUTHAlIe BCE TPU BXOJHBIX CHUTHAJA JOJKHBI OBITh
MIPE/ICTABIICHBI B PABHBIX JOJISIX.

22. O0bsicHUTEe, Kak TnpuMeHeHue auddepeHuanbHbIX yCHIATENEH
MO3BOJISIET BBIACIISITH C1a0ble CUTHAJBI Ha (hOHE OOJIBIIINX MTOMEX.

23. OnummTe, Kak ¢ MOMONIBI0O MOCTa YUTCTOHA H3MEPUTh HEH3BECTHOE
COTIPOTHBIICHUE.

24. O0bsicHUTE, KaK pabdoTaeT WHTErPaTOp Ha OMNEPAIIMOHHOM YCHIIATEIE
IIPU MIOCTOSTHHOM BXOJTHOM HaNpsDKEHUH.

25. Kak MOXXHO WCHOJB30BaTh HHTETPATOpP B KadeCcTBE TEHEpaTopa
MUJI000pa3HOTO HANPSKEHUS?

26. Onumute  paboty  uwHBepTHpylomero Tpurrepa IlImmrra Ha
OTIEPaIIIOHHOM YCUJIUTETIE.

27. OnummTe pabotry HewHBepTHpylomero Ttpurrepa Ilmurra Ha
OTIEPaIIIOHHOM YCUJIUTEJIE.

28. B d4emM COCTOMT TPEUMYIECTBO NpUMEHEHHs auddepeHnnanTsHOro
YCUJIMTEIBHOTO KacKa/ia B KauecTBE BXOJHOTro Kackaga OVY.

29. Uto Takoe nuddepenmnmanbubiii Bxoanoi curaan OY.

30. Yro Takoe cuHbazHbiii BxoaHou curHai OY.

31. Kak onpenensiercs KOCC.

32. Hapucyiite  npumepHble Tpaukud  CTaTUYECKOHM  TEpenaToyHOu
xapaktepucTukd UBbIX=f(UBX) UIsi MHBEPTUPYIOIIETO U HEHMHBEPTHUPYIOIIETO
BKIIFOUeHUH OV ¢ y4eTOM CMEIEeHUS HYJISI K HACBIIICHUS YCHITUTEIIS.

33. Kakoe w3 BXomHbiXx compotuBieHuin OY  (cuHbpaszHOe WM

nuddepenranbHoe) O0JIbIIIE U TOYEMY .



34. B ueM 3akiroyaeTcsi IpeuMylIECTBO HeCKOppekTrpoBanHoro OV nepen
aHanorndHbiM OY ¢ MOJHON BHYTPEHHEN KOPPEKIUEH.

35. UeM ompenensioTcsi BEIMYMHBI PE3UCTOPOB U HMX COOTHOIIECHHWE Ha
HenHBepTupyromem Bxoae OV B nuddepeHImanbHOM BKIIOYECHUH.

36. [Touemy pe3ucTop, KOMIIEHCUPYIONTUH CMEIICHUE HYJIs, 00YCIOBICHHOE
BXOAHBIMU TOokKamMu OV, He NOPUMEHSIOT B YCWIUTEISAX C IOJEBBIMU
TPaH3UCTOPAMH.

37. MOXHO 1M B CXEME C JBYXIOJSPHBIM THUTaHHEM MpuMeHuTh OV,
NpeIHa3HAYCHHBIN SISl KCTIOJIB30BAHMS B CXEMaX € OJIHOMOJIAPHBIM MUTaHUEM.

38. MOXHO 7M1 B CXE€M€ C OJIHOMOJSIPHBIM MUTaHUEM MpuMeHuTh OV,
NpEeIHA3HAYEHHBIA IS KCIOIBb30BAaHUA B CXEMax C ABYXIOJSIPHBIM HUTAHUEM.
Ecau M0kHO, TO, TPU KaKUX OTPAaHUYECHUSIX.

39. YBenuueHue CONMPOTUBICHUHN PE3UCTOPOB B IEMsaX oOpaTHOU cBsizu OY
YMEHBIIAET HAarpy3Ky YCWIMTENS M CHUXaeT notpebieHue suepruu. [louemy xe
T CONPOTHUBIICHUS HE BHIOMPAIOT OYEHb OOJbIIUMU. YeMm ompenensercs
MaKCUMaJlbHasi BEJIMYUHA PE3UCTOPA OOPATHOM CBA3H.

40. [IpuBenure  npumepbl  ucnonb3zoBanus OY B yCTpoHcCTBax,
BBITIOJIHAIOIINX Pa3IMYHbIE MATEMAaTUYECKUE ONIEPALIIH.

41. Kakoii xapakTep HMEET BXOJHOE CONPOTUBIEHUE HHTErparopa B
00JIaCTH HU3KHUX YaCTOT, BHICOKUX YaCTOT.

42. Ecmm na Bxox OV, BKIIOYEHHOTO IO CXEME HHTETpaTopa, IMOJacTCs
HaIpsHKEHUE CUMMETPUYHON MPSIMOYTOJIBHON (OpMBI (MEaHIp), TO CUTHAT KaKOu
(bopMBI MOXKHO OKHMJIaTh HA BBIXOJIE.

43. KakoBbl TIPEMMYIIECTBA AaKTUBHBIX YAaCTOTHBIX (HIBTPOB TIEepen
MaCCUBHBIMU.

44. JlaiiTe KauecTBeHHOE cpaBHEeHHE GUILTPOB bartepBopTta u beccensi.

45.B uyem npeumyniectBO (QuibTpa 0Oo0see BBICOKOIO TOpAIKa IO
CPaBHEHHIO C (QMIBTPOM Oo0jiee HU3KOrO MOPSAAKA, HMEIOIUM Ty K€ TMOJOoCy
MPOITYCKAHMUS.

46. Yem ompenensercs JAWHAMHUYECKUN JHAMa30H JOTapu(pMUPYIOIIETO

npeoOpa3oBaressl.



47. KakoBO IPEUMYIIIECTBO CXEMBI JIOTapu(MUPYIOIIETO MPeodpa3zoBaTes ¢
OUITOSIPHBIM TPAH3UCTOPOM IO CPABHEHHUIO CO CXEMOM C THOO0M.

48.Yem OOBSCHICTCS  HEXKENATCIBHOCTh TMPUMEHCHHUS  TACCUBHBIX
BBITIPSIMUATENICH HA TUOAAaX B U3MEPHUTEIBHBIX CXEMaX.

49. B 4eM  TIPEUMYIIECTBO WHBEPTUPYIOIUX  H3MEPUTEIHHBIX
OJTHOTIONTYTICPHOTHBIX BBIIPSIMUTENICH Mepe]] HCMHBEPTUPYIOITUMHU.

50. KakoBbI mpenMyIecTBa HHTETPaIbHOTO KOMITapaTopa Mo CPaBHEHUIO CO
cxemoit kommaparopa Ha OV.

51. K kakux ciyvasx npumeHeHue OV B KauecTBe KOMIIapaTopa MOXKET

OBITH MMPpCAIIOYTUTCIIBHO.

TunoBbie KOHTPOJIbHbIE 3aJAHUSA 2

1. 3amummre gecatrnynoe ynciio 30 B ABOMYHOM KOJIE.

2. 3anummure neonyHoe yucio 0111010 B necaruunom xoze.

3. YKaxWTe ypOBHH HAINPSHKEHUS WHTETPATBHBIX MHKPOCXEM TPHUITEPOB
cepuu TTJI, npuHrmaemMble 3a jorudeckyo | u jmorundeckuid 0 pu HaNpsHKEHUU
nuTtanus S5 B.

4. CocrtaBpTe TaOJHIIBI UCTUHHOCTU W HAPUCYWTE CXEMHOE O0O3HAUCHHE
TPEXBXOJIOBBIX JIormueckux 3neMmenToB: a) M, NI, U-HE u UJIW-HE; 6) 21JIU-
HE.

5. Ompenenurte 4McCIIO BO3MOXKHBIX OMHApHBIX KoMOuHaImid Tina 0 u 1 mis
JIOTUYECKON (YHKIIMU C YUCIIOM apTyMEHTOB: a) N =3; 6) N = 5.

6. KakoBo BeIpakeHHE JTOTUYECKOW (PYHKIIMU IBYX MEpeMEHHBIX X1 U X2,
pean3yeMoun 3JIeMEHTOM «cTpedka [Tupcar.

/. KaxoBO BbIpak€HUE JIOTUYECKOM (DYHKIIMM ABYX MEepeMeHHbIX X1 u X2,
peanuzyemoii anemeHToM «utpux [leddepar.

8. VYcrnosHo-rpaduueckoe obo3naueHue smementa NJIN.

9. VYcnoBHo-Tpaduyeckoe o003HaueHHE deMeHTa U.

10. YcnoBHo-Tpaduueckoe ob6o3Hauenue snementa HE.

11. Hauepture Tabnuiy uctTuHHOCTH 31emenTa 2NJIN



12. HauepTuTeTalauily ICTUHHOCTHU dieMeHTa 21

13. Haueptute Tabnuity uctuHHOCTH 31ementa HE

14. Haueptute Tabiuiy uctuanoctu s snementos U, U-HE, UJIN u HE-
NJIN.

15. CpaBuute cepun HC 4000B ¢ 74LSXX mno TpeOoBaHMSIM K UX
WCTOYHHUKAM TTUTAHUSI.

16. CpaBuute cepuun HC 4000B c 74LSXX mno ObICTpoAeicTBUIO U
ITIOMEXO0YCTOWYNBOCTH.

17. YxaxuTe, B KaKUX CIydasx sl peaiu3alli CXeMbl OOJIbIe MOAXOASAT
ounonsipasie UC, a B kakux — KMOIL.

18. O0psicanTe, kKak mgocturaercs ObicTpozeiicteue DCJI UC, kakue

HpO6JI€MI>I IIpHu 5TOM BO3HHKAIOT.

19. Ympoctute BBIPAYKEHUE u Ha4YepTUTE ero Ta0IHILy
UCTUHHOCTH: A+*B + A*B.

20. Hauepture CXEMY, COOTBETCTBYIOIIYIO JIOTUYECKOMY
s Z = A*B*C + A*B+C + A*B+C + A*B+C.

21. Yopocrture BBIpaXKEHUE, u HayepTUTE SKBUBAJICHTHYIO
cxewy:Z = AB + AB + AB.

22. Yupocrture BBIPAKEHHUE, u HaYEePTUTE SKBUBAJICHTHYIO
cxemy: Z = ABC + ABC

23. Yopocture BBIPAKEHHUE, u Ha4YepTUTE AKBUBAJICHTHYIO
cxony:Z = Ae1 + Aol + Be()

24. Yupocrture BBIpaXEHHE, u HAuYepTUTE HKBUBAJICHTHYIO
e Z = (A + B)*(A + O)

25. Yupocrture BBIpAXKEHUE, U Ha4YepTUTE SKBUBAJICHTHYIO



26. B uém 3axmrouaercs MmuHumuzanus DAJI ¢ momMouipo auarpaMMbl
Beiiya.

27. B uéM 3aknrogaeTcss MUHUMU3anus HepoonpeaencaHon OAJL.

28. Kakoe ycTpoOMCTBO clielyeT HCIOJIb30BaTh JJIA pEUICHUs 3aJauu:
npeoOpa3oBaHus JTBOMYHO-IECATUYHOTO KOJA B JECATUYHBIA Ui yNpaBICHUS
WHIUKATOPOM.

29. Kakoe ycTpoMCTBO clielyeT HCIOJb30BaTh JJIA pEUICHUs 3aJauu:
npeo0pa3oBaHue JECATUIHBIX YHCEI B TBOUTHBIC.

30. Kakoe ycTpoiCTBO Ciie/lyeT UCIOJIb30BaTh I KOMMYTAIIMHU B 3aIaHHOM
MOPSIJIKE CUTHAJIOB, TOCTYIMAIOIMIMX C HECKOJbKUX BXOJHBIX IIMH Ha OJIHY
BBIXOTHYIO.

31. Kakoe ycTpoiCTBO clemyeT HCIONb30BaTh [JIsl paclpelielieHus B
TpeOyeMOo# IOCIeI0BATEILHOCTH 0 HECKOJIBKUM BBIXOJAM CHUTHAJIOB C OJIHOTO
UH(OPMAIMOHHOTO BXO/A.

32. CKoNbKO BBIXOAOB Yy JemudpaTropa MNpu TpexX HHPOPMAIIMOHHBIX
BXOJIaX.

33. CKoJIbKO BBIXOJIOB Y ImHdparopa MNpHU 4YEThIpeX HHGOPMAIIMOHHBIX
BXOJIax.

34. Pa3paboraiite 3-paspsaHbiii npeoOpazoBaresb JBOMYHOTO KOJIa B
JECITEPUYHBIN, UCTI0JIb3YS TOJBbKO dneMeHTsl MJIN-HE.

35. O6bsACHUTE, KaK pabOTaeT MyJIbTUIUIEKCOP C IBYMS BXOJaMH.

36. Pa3pabotaiite 3-BXOAOBBIA MYJIBTHILUIEKCOP C BXOJIOM OJIOKMPOBKH U
JIBYMSI BBIXOJIJaMU — HHBEPTUPYIOITUM U HEUHBEPTUPYIOIIHUM.

37. Pa3pabotaiiTe 4-BXOOBBIN MYJIBTHILUIEKCOP C HUCIIOIH30BAHUEM TOJIHKO
sanemenToB NJIN-HE.

38. OnummTe TMpUEMbl, HCIOJB3yeMble JJIi TOCTPOCHHS CHCTEM C
MIPOU3BOJIBHBIMH TaOJIUIIaMU UCTUHHOCTH, UCIIOJIb3yeMbIC B CIIyJasx, KOT/Ia cxeMa
Ha JIOTHYECKUX JIEMEHTaX OKa3bIBACTCS YPE3MEPHO CIOKHOM.

39. O0BsicHuTE, Kak paboTaeT TpUrTep, COOpaHHBIN U3 BYX AJeMEeHTOB M-

HE.



40. Haueptute rpadukd M3MEHEHUH COCTOSHMM BXOJa U BBIXOJA,
OIMKCHIBAIOIINE Pa0OTy CYETHOTO TPUTTEPA.

41. O0bsicHUTE, KaK COEAWHUTHL  D-Tpurrepbl Il  MOCTPOCHHS
ACUHXPOHHOTO CUETUYHUKA.

42. Kakoii OCHOBHOM HEIOCTaTOK y aCMHXPOHHOTO cueTunka? OObICHHUTE,
KAaK B CHHXPOHHOM CUETYUKE 3TOT HEJIOCTATOK MPEOAOJIEH.

43. Onummure padoTy AECATUYHOrO CUETUYHUKA ¢ BhIxoaaMmu «1 Ha 10»

44. HayepTuTe CXEMy PETHCTpa CABUTra C MOCIEAOBATEIbHBIM BXOJOM U
napajuieIbHbIM BbIXOJI0OM. B cxeme ucnonbiyiite 4 tTpurrepa D-tumna. O0bsacHure,
KaK 3Ta cxema paboTaer.

45. O0bscHUTE, Kak paboTaeT cueTuuk /[oHCcoHa.

46. JlaiiTe onpeneneHne U yCIOoBHOE H300paxeHue aenmdparopa.

47. JlaifTe onpeeneHrue U yCIOBHOE n300paxeHue mudparopa.

48. KakoBbl Ha3HAYCHHE U (PYHKITMOHATIBHAS CXeMa MYJIbTHILIEKCOPA.

49. KakoBbl Ha3HaueHUE U GYHKIIMOHAIBHAS CXeMa JEMYJIbTUILIEKCOPa.

50. Onpenenure nonatue "Tpurrep”.

51. [lepeunciure pa3HOBUTHOCTH LIUPPOBBIX TPUTTEPOB.

52. Tlpoananusupyiite paboTy acHHXpOHHOTO RS-Tpurrepa.

53. Kakass xoMOMHAIMsi BXOIHBIX CHUTHAJIOB SIBIIACTCS 3alperieHHOW IS
acUHXpoHHOTO RS-Tpurrepa.

54. KakoBo ycnoBHOe rpaduueckoe o0o3nauenue JK-tpurrepa.

55. KakoBo ycnoBHoe rpaduyeckoe o0o3nauenue RS-tpurrepa.

56. Kax ¢ynxmumonupyet JK-tpurrep npu xombunammu J = 1, K = 1 Ha
BXO/IE.

57. N3znoxute ocobeHHocTu padboThl yHuBepcaabHoro JK-tpurrepa.

58. UTo 03HayaeT IMHAMUYECKOE YIPABICHUE TPUTTEPaAMU

59.UYeM ornauyaeTcs JAMHAMUYECKOE  YMpaBJICHUE TPUITEpaMU  OT
CTaTUYECKOTO YIPABICHUS.

60. B kakoM Buje (pUKCUpYyETCS B CUETYMKE YHUCIO MOCTYNHBIIMX HA €ro

BXO/ UMITYJIbCOB.



61. Ykaxure, yeMy paBeH MOAYJIb M mepecdeTra IBOMYHOTO N-Pa3psIHOTO
CUCTYHKA.

62. Ykaxkute HEO0OXOJMMOE YHCIO BBIXOJOB JBOMYHOTO CUETYMKA JJIs
BBIJIaY¥ PE3yJIBTATOB cueTa 28 UMITYJIhCOB.

63. CKOIBKO TPUITEPOB JTOJKEH UMETh JBOUYHO-KOJUPOBAHHBIA CUETUHK C
koadumenTom nepecuera M = 8.

64. Ilosichute TpUHOUI (HYHKIIMOHUPOBAHUS TPEXPA3psAIHOTO CUYETUMKA
UMITYJIbCOB.

65. [IpuBeauTe cxeMy JECATUIHOTO CUETUMKA HMITYJIHCOB.

66. [IpuBenuTe CTPYKTYPHYIO CXEMY NapajuIeIbHOTO PETUCTpA.

67. IlpuBenuTe CTPYKTYPHYIO CXEMY CABHUTAIOIIETO PETUCTDA.

68. OnummTe padoTy 8-paspsnnoro napamwieasHoro AL

69. Uto siBNsieTCS OCHOBHBIM JJOCTOMHCTBOM TapasuienbHoro ALIT?

70. O0OBsACHUTE MIPUHIIUII HCIIOJIb30BaHUS IIOCJIEI0BATEIIEHOTO
npubamxenus B AL

71. Onumute padoty L{AIla ¢ matpuneit R-2R.

72. CKONBbKO HYXXHO KOMIApaTopoB JUId MapalieIbHOro 6-pa3psiiHOTO

AITIT.

KpuTtepun o1ieHKH BbINOJHEHNSI KOHTPOJBLHOTO 3a1anus 1, 2

100 ©OannoB BBHICTABISETCS CTYACHTY, €CIM TPABWIBHO BBITIOJIHEHO 4
3aJlaHusl B BapHaHTE.

75 0anIoB BBICTABJISETCS CTYACHTY, €CJIM MPABUIBHO BBITIOJIHEHO 3 3a/IaHUs
B BapHaHTe.

50 6aysI0B BBICTABISCTCS CTYACHTY, €CJIM MPABUJIBHO BBITIOJIHEHO 2 3aJIaHUs
B BapHaHTe.

25 0aJIoB BBICTABIISECTCS CTYJICHTY, €CJIM TIPABUIIHLHO BBITIOJHEHO | 3amaHue
B BapHaHTe.

0 GammoB BBICTABISIETCS CTYACHTY, €CJIM HU OJHO 33JaHUE HE BBITIOJIHEHO

PaBUIIBHO.



