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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, YUA, Sokolov S.V, 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.



AHHOTAUMA AUCLUIIUHDI

«Lnudposble ycTpoicTea»

OvcuunanHa «Undposble ycTpoicTBa» pa3paboTaHa A[nA  CTyAEHTOB,
obyyatowmnxca no HanpasneHuo noarotoBkmn 12.03.01 MpubopocTpoeHue, no
npopuato «AKycTnyeckme npmbopbl U CUCTEMBI», BXOAUT B BAPMATMBHYIO YacTb
avcumnanH no Bblbopy bnoka 1 AucumnauvHbl (moaynu) yyebHoro nnaHa

(61.B.10).
AuncumnnnHa peannsyetca Ha 3 Kypce B 5 cemecTpe.

Obuwaa TpyaoemMKoCcTb ocBoeHMA aAucumnaunHbl «LindpoBbie ycTpomncTea»
coctaBnaeT 72 4yaca (2 3a4eTHbIX eguHUL). Y4ebHbIM NAaHOM NpeaycMOTPEHbI
NEeKUuMoHHble 3aHATMA (36 4acos), nabopatopHbie pabotbl (18 uyacos),,
camoctosiTenbHas pabota cTyaeHToB (18 wuyacoB). Popma KOHTpPoAs no

AMCUMNANHE — 3a4eT B 5 cemecTpe.

OucumnamHa «Ludposble yCTPONCTBa» OMUPAETCA Ha YXe W3y4YeHHble

AMCUMNAMHBI,  TakMe  Kak  «MaTematMyeckuit  aHanms»,  «dusmkar,
«M3MepUTENBHO-BbIYUCAUTENIbHBIE  KOMMNAEKCbI»,  «PU3MYecKne  OCHOBbI
nosy4yeHus NHPOPMaLIUNY, «INEeKTPOHHO-NPOrpammHoe obecneyeHune

rMOPOaKyCTUYECKUX cuctem», «lMpuknagHoe NporpammmnpoBaHme» u ap. B ceoto
oyepeab AMCUMNAMHA «AHanorosble U UUPPOBbIE YCTPOMCTBA» ABAAETCS
«pyHAAMEHTOMY ana N3yYeHusa ANCUMNANHBI «MpoekTnpoBaHue

cneumnanm3mpoBaHHbIX MUKPOMPOLLECCOPHbIX YCTPOMCTBY.

Uenbio u3yyeHna aucumnanHbl «Uudposble ycTpoicTBa» ABnAeTca
dbopmupoBaHMe Y CTYAEHTOB 06LLMX NpeacTaBAeHNn 06 UMPOBbLIX YCTPONCTBAX U

Bblpa6OTKe nepBUYHbIX HABbIKOB NMPOorpamMmmmnpoBaHnA ANA 3TUX yCTpOVICTB.

3apaum AUCUUNAUHDI:



- chopmmpoBaTb NpeAcTaB/eHUEe O MNPUHLMMNAX MNOCTPOEHMA YCTPOMCTB

Pa3sIN4YHOro HasHa4eH"A, B KOTOPbIX NCNO/Ib3YIOTCA LI,MCI)pOBbIe yCTpOVICTBa;

- chopmmpoBaTb npeacTaBieHne O npuHUMnax paboTbl uMPpPOBbIX

YCTPOWCTB;

- chopmMmMpoBaTb HaBbIKM NPOrpamMmMpPoOBaHUA UUGOPOBbLIX YCTPOMUCTB Ha

A3blke C 1 A3blke accembnepa;

- C(I)OpMMpOBaTb HaBblKM pelweHnAa 3a4a4 C UCNOJIb30BaHUEM LI,Md)pOBbIX

YCTpOﬁCTB NMPUMEHUNTENBbHO K annapatype akyCtTM4eCKOro HasHa4yeHuA.

Jig ycneumHoro wu3ydeHus aucuuimiuHbel «lludpoBbie ycTpoiicTBay |y
oOy4Jarommxcs AOJDKHBI ObITh C(HOPMHPOBAHbI CIEAYIOIIUE MPEIBapUTEIbHBIC
KOMIIETCHIINHN:

- CIIOCOOHOCTbH MPEACTABIATh aJJEKBATHYI0 COBPEMEHHOMY YPOBHIO 3HaHU
HAy4YHYIO KapTUHY MHUpa Ha OCHOBE 3HAHUS OCHOBHBIX MOJIO)KEHHH, 3aKOHOB M
METOJIOB €CTECTBEHHBIX HAYK U MATEMAaTHUKU;

- CIIOCOOHOCTh BBISIBJISITh €CTECTBEHHO - HAYYHYIO CYIIHOCTh MPOOJIEM,
BO3HUKAIOIIMX B XOJA€ MPO(PECCHOHATbHON AESITENbHOCTH, MPUBJIEKATH ISl MX
perieHust GpU3NKO-MaTeMaTHUECKUN anmnapar.

[Tnanupyemble pe3yabTaThl OOy4YSHHsI TIO JNAHHOW TUCHHIUIMHE (3HAHWS,
YMEHUS, BIAJACHUS), COOTHECEHHBIE C IUIAHUPYEMBIMHU PE3YyJbTaTaMH OCBOECHUS
o0pa3oBaTeNbHON  MpPOrpaMMbl,  XapaKTEepU3ylOT  dTanbl  (OpMUPOBaHUS

CIEIYIOIINUX KOMIICTCHIIHM:

Konx n popmyauposka Jransl popMUPOBaAHUS KOMIIETEHIIUH
KOMIIETCHIIUHN
IK-1 3HaeT - METOJbl aHaJu3a, U PacyEeTOB, MPOBEIACHUS U3MEPEHUU U
COOCOOHOCTBIO K aHaIN3y WCCNEIOBAaHUM,  TEHIEHLMH  Pa3BUTUS  BJIEKTPOHUKH,
U3MEPUTENHHON U BBIYUCITUTENBHON TEXHUKHU
MOCTaBJICHHOU 3alavun ymeer - TM[POBECTH AaHaIW3 W PACYCThl JUII MCCICIOBAHUA

MTOCTABIIEHHOM 3aJ1a4¥ B 00JIACTH MPUOOPOCTPOCHHUS;

- MNpPOBECTH aHajlW3 W pacyersl 10 MPOSKTHPOBAHUIO,
KOHCTPYUPOBAHHIO TUIOBBIX CHCTEM, IPUOOPOB, NeTanei u
y3710B Ha 0a3e CTaHIAPTHBIX CPEICTB KOMITBIOTEPHOTO
MPOCKTHUPOBAHUS

HUCCIIEIOBAHUI B o0JacTu

MPUOOPOCTPOCHUS




BJIAACET - CIOCOOHOCTBIO K aHaJM3y, pacyery, NPOEKTUPOBAHUIO U
KOHCTPYUPOBAHMUIO B COOTBETCTBUM C TEXHHIECCKUM
3aJaHUEM TUIIOBBIX CHCTEM, IPHOOPOB, eTalel U y3JI0B Ha
CXEMOTEXHUYECKOM M 3JIEMEHTHOM YPOBHSX;

- HaBBIKaMH paboTHI ¢ oumeHOYHBIMH ImaTamMu STM32 F4
Discovery ¢  mukpokoHTpoimiepom  STM32F429 u
ceHcopHbIM JKK 3KkpaHOM, HaBBIKAMH IPOrPaMMUPOBAHUS
MHKPOIIPOLIECCOPHBIX YCTPOUCTB Ha si3bike C,

Jliist hopMHpOBaHUS BBINICYKAa3aHHBIX KOMIIETCHIINN B paMKaX JUCIUATITAHBI
«lIudpoBbie  yCTpOWCTBA» MTPHUMEHSIOTCS CICAYIONME METOJIbl aKTHBHOTO
oOydeHus: mpoOjaeMHOe OOy4YeHHe, NPOSKTUPOBAaHHE, KOHCYJIbTUPOBAHHE U
PEUTHHIOBBI METO/.

Kypc Benmercss ¢ mnpuMEHEHHEM »JJIEMEHTOB OJJICKTPOHHOTO OOy4YeHUS U
JIMCTAaHIIMOHHBIX 00pa3oBaTeIbHBIX TexHOJIOTuH. Ha mabopaTopHBIX 3aHATHIX
UCIIOJIB3YIOTCS olleHouHbIe Tutathl STM32 F4 Discovery ¢ MHKPOKOHTPOJUICPOM
STM32F429 u cencopubiM KK sKpaHOM, MPOM3BOJICTBA OJHOTO M3 BEAYIIHX
MHUPOBBIX TPOU3BOJUTENCH MHKPOMPOIIECCOPOB M  MHUKPOKOHTPOJUIEPOB —

ST Microelectronics.

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

Pa3nen |. AnasioroBble ycrpoiicTBa (12 gac.)

Tema 1. Onepaunuonnbie ycuaurenau (6 yac.)

O6mue cBenenus. MneanbHblil omepanmoHHON ycunutenb. CranpapTHas
CXeMa OIEepallMOHHOr0 ycunuTens. llapamerpsl oOnepanyMOHHBIX YCUIUTENEH.
Tunbl OIIEPALMOHHBIX ycwureneit. JluddepennumansHoe BKJIFOUEHUE.
HNuBepTupyromee BriIoueHue. HeumHBeptupyromee BkItodeHUE.OQHONOISPHOE
MATAHKUE ONEPALIMOHHBIX YCUJIUTENCH.

Tema 2. @yHKUMOHAJIBbHBIE YCTPOCTBA AHAJIOIOBOM 3JIeKTPOHMKH (6

qac.)



JInHeliHple aHATTOTOBBIE BBIYUCIUTEIBHBIE CXEMbI. AKTUBHBIE JJIEKTPHUUECKHUE
¢unbTpel. M3MeputenbHble ycunuTend. CxeMbl HEIMHEHHOro mnpeoOpa3oBaHMs

CHUT'HAJIOB. I/ISMepI/ITCHBHLIe CXCMBI. KOMHapaTOPI)I.

Paznea |l. udposbie ycTpoiicTBa (24 yac.)

Tema 1. BBenenue B uugpoByo TexHuky(4 gac.)

Cucrempr cumcnenus. Ludpossie wmuxpocxembl. Bunpel.  Ob6nactu
npuMeHeHus. Onucanue. Jlormdueckue 35eMeHThI. TpaH3UCTOPHO-TPAH3UCTOPHAS
noruka. Jlornka Ha komiuieMeHTapHbIXx MOII Tpan3ucropax. Bi-CMOS noruka.

Tema 2. KomOuHanmonnbie ycrpoiictBa(6 uac.)

3akoHbl anreOpsl  jJorukd. CuHHTE3 KOMOHMHAIIMOHHBIX CXE€M IO
MPOM3BOJILHOU TabauIe VCTUHHOCTH. Jlekonepsl. Konepsr.
MyIbTHILIEKCOPBL. J[eMyJIb TUILIEKCOPBI.

Tema 3. Tpurrepsi (4 uac.)

[Toctpoenne Tpurrepueix cxem. RS-tpurrepsl. Cratuueckue D-Tpurrepsi.
MeractabmibHOCTh TpurrepoB. [unamuueckue D-tpurrepsl. T-tpurrepst. JK-
TpUITED.

Tema 4.Cuerunku (4 yac.)

ACUHXpOHHBIE JIBOMYHbIE cuéTunku. HenBounuHble cuérunku c¢ oOpaTHOM
CBA3bt0. HenBonuHble CYETYMKM C NPEABAPUTEIBHOM 3anmuchblo. CUHXPOHHBIE
KOJIbLEBbIE CUETUMKH. CUHXPOHHBIE IBONYHBIE CUETUHUKHU.

Tema 5. Peructpsi (4 uac.)

[Tapannensubie peructphl. [locnenoBarenbHble pEruCcTphbl. Y HUBEPCAJIbHBIC
PETHUCTPBHI.

Tema 6. IludpoanasioroBnie u aHajoro-ugpoBbie npeodpazoareau (2
qyac.)

O6mue cBenenus. Ilapamnensabie IIAIL.  IlocmemoBarenbrnie  LIAIL
[Ipumenenune LAIL.  Ilapamnensnbie AL, IlocnenoBarenbhubie  ALIIL
[Tpumenenue ALIIIL



Il. CTPYKTYPA U COAEP KAHUE ITPAKTHUYECKON YACTHU KYPCA

IIpakTnueckne 3ansaTusa (36 yac.)

3ansitue 1. OCHOBHBIE CXeMbl BKJIIOYEHHSI ONEPANMOHHOIO YCHJIUTEJIS
(2 yac.)

1. CxemMa nmoBTOpUTENS HATPSHKEHUS.

2. Cxema MHBEPTUPYIOUIETO YCUIIUTENS.

3. CxeMa HEMHBEPTUPYIOUIETO YCUIIUTEIIS.

4. TuddepeHnmanbHOe BKIIOYEHUE.

3ansaTue 2. OaHONOJIAPHOE NUTAHHME ONEPALMOHHBIX YyCHJUTeaer (2
yac.)

1. O61mue cBeaeHus.

2. CmenieHne onepauuoHHOTO YCHITATEINS ¢ OAHOIMOISIPHBIM TUTAHUEM.

3. BBeneHne UCKyCCTBEHHOM HYJIEBOM TOUKH.

4. Ilpumenenue npeodpazoBaTesiel HaMPSAKEHUS.

3ansaTue 3.CxeMbl JIMHEHHOT0 NPeo0pa3oBaHusl CUTHAJIOB (2 Jac.)
1. UcTOYHUKY HAMIPSIKEHUSI, YIIPABIISIEMbIE TOKOM.

2. IcTOYHMKY TOKA, YIIpaBJIsieMble HAPSKCHUEM.

3. lHBepTOpHI CONMPOTUBIICHUS.

4. T'upatopsi.

3ansaTue 4-5. AKTUBHBIE dJIeKTPpUYecKue GuiabTpsl (4 yac.)
1. OcHOBHEBIE TTOHATHSL.

2. OUIbTPHI HUKHUX YaCTOT.

3. ®UIBTPHI BEPXHHUX YACTOT.

4. [TonocoBbie GUIBTPHI.

5. Ilonmoco-nonapnstonye GUIbTPHI.

6. Peanuzanust uibTpoB Ha ONEPAIIMOHHBIX YCUITUTEIAX.



3anstue 6. U3mepurtesbHbie yeuiauTesu (2 yac.)

1. I3mepuTenbHbIN yCUIUTEND HA OJJHOM ONEPALlMOHHOM YCUJIMTETIE.
2. I3MepuTenbHBIi YCUIUTENb HA ABYX ONEPAIIMOHHBIX YCUITUTEIAX.
3. I3MepuTenbHbIN yCWINTENb HAa TPEX ONEPALIMOHHBIX YCUIUTENAX.

4. IlpuMeHeHrne U3MEPUTENbHBIX YCUITUTENCH.

3ansTue 7. CxemMbl HEJIMHEITHOTO MPEOOPA30BAHUA CUTHAJIOB (2 4ac.)
1. Jlorapudmupyromue npeoOpazoBaTemu.

2. DKCTIOHCHITHATBHBIC TTPEOOpa30BaTEIIH.

3. [Ipenu3noHHbIE BBIMPIMUTEIH.

4. NaTerpupyroias cxema.

5. Mudbdepenuupyrorias cxema.

3ansartue 8. U3mepuresnbHbie cxeMbl (2 yac.)
1. U3mepenue 3apsna.

2. IamepuTteny aMIIUTY/IbI.

3. ®OTOANEKTPUUECKUE U3MEPEHUSI.

4. MocToBbIE U3MEPUTEIIbHBIEC CXEMBI.

5. I3amepenne TemmepaTyphl.

6. Kommapatopsl.

3ansTue 9. Anredopa Joruku u Jorudeckue GyHkuuu(2 gac.)
1. Anrebpa TOTUKU. YTIPOIIIEHNE JOTUIECKUX BBIPAKESHUH.

2. IlpencraBneHue JOrH4eckux QyHKIUH.

3. 3anucek norudeckoit pyHkiuu mo tadnuie B Buge CAHO.

4. 3anuck gorudeckoit pynkiuu mo tadmauie B Buge CKHO.

3ansaTue 10-11. ITocTpoenue Jioruveckoii cxemsl (4 yac.)
1. MuHuMu3amus J0ruueckux QyHKIUM.

2. IlpeobpazoBanue noruyeckoit pynkuuu B 6a3uc M-HE.



3. [IpeobpazoBanue nornyeckoit pynkuuu B 6azuc UJIN-HE.

3ansTue 12. Jloruyeckue 3jieMeHTHI U cXeMblI (2 yac.)
1. OcHOBHBIE JIOTUYECKHE DJIEMEHTHI.

2. [lepexon oT norudyeckoit GyHKIMU K JIOTUYECKON CXEME.

3ansrtue 13. IIpeodpazoBarenn KoaoB (2 yac.)
1. demmdparop.

2. Hudpatop.

3. JleMynbTHUILIEKCOP.

4. MynbTUILIEKCOD.

3ansaTue 14. Tpurreps (2 4yac.)
1. Acuaxponnbiii RS-Tpurrep.

2. Cunxponsslit RS-tpurrep.

3. T-Tpurrep.

4. D-tpurrep.

5. JK-tpurrep.

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

2. CHHXpOHHBIN CYETYHK.

3. PeBepcuBHBII CUETUHK.

4. JlecATUYHBIN CUETUYHK.

3ansitue 16.Peructpsi (2 yac.)

1. ITapanienbHbIN PETUCTP CO CTATUYECKUM BXOJIOM TaKTHPOBAHUSI.
2. IlapanminensHbIi PETUCTP C AMHAMUYECKAM BXOJIOM TaKTUPOBAHMSI.
3. CBUTOBBIE PETUCTPHI.

4. YHUBEpCAJIbHBIE PETUCTPHI.



3ansarue 17. Hudpoanasorosrie npeodpasosaresu (2 yac.)
1. Mapasnensubie LATL
2. Ilocnenosarenpanic 1AIL

3. [Ipumenenune LIAIL

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

2. ALII1 mocnegoBaTenbHOTO CUETA.

3. AT mocnenoBaTeTbHOTO MTPUOIKEHUS.

4. Unrerpupyromue ALIL

5. [Ipumenenune ALIIL.

JlaGopaTopHbie padoThI

(36 yac. MAO 8 yac.)

Jlaboparopnasi pa6ora Nel (8 uac.)

Tema: [IporpammupoBaHue 32-pa3psiIHOrO MHKPOKOHTPOJIIEpa
STM32F407VG s BBIIOJHEHWS BBIYUCIUTENBHBIX 3ajad. BbeIUncieHHe
anredpanuecknx BbIpaKCHUH. BBIUUCICHHE TPUTOHOMETPUYECKUX BBIPAKECHUM.

WurerpupoBanue u nuddepennupopanre. Padbora ¢ MmaTpunamu.

JlaGopaTopHasi padora Ne2 (8 uac.)

Tema: [IporpamMmmupoBanne 32-pa3psiIHOTO MUKPOKOHTpoOJUIepa ajisi oOMeHa
uHdopmarmert ¢ KommbeloTepoM mocpeAacTBoM wuHTepdeiica USB. bubmuortexu
MIPOTrPAMMHBIX MOJYJICH. Y CTaHOBJICHUE U pa3phiB coequHeHuss. OOMEH JTaHHBIMU
npu  ucnois3oBaHuu MeTogoB  Control, Interrupt u Bulk. Mexanausmbl
npepbiBanuii. Jlormueckue ypoBHH oOMeHa gaHHbIMH. [lepemavya mgaHHBIX MO

YPOBHAM. Tunsl nepcaad JaHHbIX. Ka,llpBI, KOHCYHBIC TOYKH, KaHAJIbI, ITAKCTHI.

JlabopaTopHas padora Ne3 (4 yac.)



Tema: [IporpammupoBanue MUKPOIIPOLIECCOPHOTO YCTPOMCTBA
KOJIMPOBAaHUS M  JACKOAUPOBAHWs  LUKIAYECKOro koma. DopmupoBaHue
HOpOKIAoUIero MHorousaeHa. @opmupoBaHue KoloBbIX koMmOuHammil. IIpoBepka

paboTOCTIOCOOHOCTH.

JlabopaTropnasi pa6ora Ne4 (6 yac.)
Tema: IIporpamMmmupoBaHue yCTpPOWCTBAa BBOJA AHAJIOIOBBIX CHUTHAJIOB C
NOMOUIbIO BCTpoeHHOro U BHemHero AL 3amuTa npeapaynmx 1abopaTOpHbIX

pabor.

Jlaboparopnasi pa6ora NeS (6 yac.)
Tema: IIpaktuyeckass pabora CCPLDEPM240T100C5 B cpene

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

JlaGopaTopHasi padora Ne6 (4 uac.)
Tema: [IporpamMmmupoBanue taiimepos.IIporpammupoBanue
MUKPOIPOLIECCOPHOTO YCTPOMCTBAa cOOpa U OTOOpakeHHs] MHPopMaluu. 3aliuTa

MPEABIAYINX JIA0OPATOPHBIX Pa0OT.

I1l. YYEBHO-METOIANYECKOE OBECIIEYEHHUE
CAMOCTOSATEJBHOMN PABOTHI OB YUAIOIIIUXCSI

Y4yeOHO-METOAUYECKOE oOecrieueHue CaMOCTOSITEILHOU paboThI
oOydJarommxcst MO0 JTUCHUIUIMHE «AHAIOTOBbIE H LHU(POBBIE YCTPOWCTBA»
npeacrabieHo B [Ipunoxenun | u BKIrOYaeT B ceos:

- TIaH-TpauK BBIMOJHECHHUS CAMOCTOSITEIBHON pabOThI 1O JUCIUILUIMHE, B
TOM YHCJIe TPUMEPHBIE HOPMBI BPEMEHU Ha BBIMOJHEHUE TI0 KAXKIOMY 3aJaHUIO;

- XapaKTePHUCTHKA 3aJaHul JIJIT CAaMOCTOSATEILHON pabOThl 00yJarOIIUXCS U
METOJMYECKHE PEKOMEH/IAINH 10 UX BBITIOJIHCHUIO;

- TpeOoBaHUSA K TIPEACTABICHHIO W  OQOPMIICHHUIO  Pe3yJbTaTOB

CaMOCTOSITENIHOM paboThI;



- KpUTEPUHU OLICHKH BBITIOJIHEHUSI CAMOCTOSITENIbHON pabOTHI.

IV. KOHTPOJIb JOCTUKEHUS LIEJEA KYPCA

Ne KoHnTtponmpyemslie OneHouHbIE CpENICTBA -
n/m | Momynu/ paszaensi / Kopp! 1 sTamnsr HAaMMCHOBAHHE
TEMBI IUCIUTIINHBI (bopmupoBaHus TEKYIIUI MIPOMEKYTOUHAS
KOMIICTCHITHH KOHTPOJITh aTTecTauus
1 | AnanoroBsle IIK-3, I[IK-4 VO, K31 3auer.
ycTpoiicTBa Bompocsr 1-15
2 | Hudposbie [1K-3, TIK-4 YO, K32 3auer.
yCTpOKHCTBA Bomnpocsr 16-36

YO - ycrasiil onpoc, K3 — KOHTpoJIbHOE 3a/1aHKE.

Tumnossie KOHTPOJIbHBIC 3a/1aHus, METOJUYECKUE MaTepualbl,
OTIPEJICIISIIONTNE MPOIEAYPhl OICHUBAHUS 3HAHWM, YMEHUW U HABBIKOB M (WJIN)
OMbITa ACATEIBHOCTH, a TaKXKe KPUTEPUU U TOKa3aTeIu, HEOOXOAUMBIC s
OIICHKM 3HAHWM, YMEHUI, HaBHIKOB M XapaKTEPU3YIOIIHUE ATarbl (POpMUpOBaAHUS
KOMIIETEHIIUA B OCBOEHHUS  00pa30BaTEJIbHOM

npoiiecce POTPaMMBEI,

npeacrasiieHsl B [Ipunoxennn 2.

V. CIUCOK YUYEBHOH JIUTEPATYPbI U UH®OPMAIIMOHHO-
METOINYECKOE OBECIIEYEHHUE JUCHUIIVINHBI

OcHoBHas JuTEparypa

1. BonoBuu, I'.'MI. CxeMOTE€XHMKAa aHAJOTOBBIX M aHAJIOrO-IU(POBBIX
AIIEKTPOHHBIX YCTPOMCTB [DJEKTPOHHBIA pecypc]: ydeOHoe mocodue / [.U.
BosoBuu. — DnektpoH. nadH. — Mocksa: JIMK Ilpecc, 2011. — 528 ¢. — Pexum
nocryma: https: //e.lanbook.com/book/61027. — 3ari. ¢ skpaHa.

2. Mapuenko, A.JI. OCHOBBI 3JICKTPOHHKH [ DIEKTPOHHBINA pecypc]: yaebHoe
nocobue / A.JI. Mapuenko. — DnektpoH. n1aH. — Mocksa: JIMK Ilpecc, 2010. —

296 ¢. — Pexxum nocrtyma: https: //e.lanbook.com/book/889. — 3ari. ¢ skpana.



3. CmupnHoB, FO.A. OCHOBBI MHUKPO3JEKTPOHHUKH U MHUKPOIPOLIECCOPHOI
TEXHUKH [DneKTpoHHBIN pecypc|: yuebHoe mocobme / FO.A. Cmupnos, C.B.
Coxkonos, E.B. TutoB. — DnektpoH. aaH. — Cankr-IletepOypr: Jlanp, 2013. —
496 c. — Pexum nocrtymna: https://e.lanbook.com/book/12948. — 3ar:. ¢ skpaHa.

JlonoiHUTE IbHAS JIUTEepaTypa

1. AsgepuenkoB, O.E. OCHOBb CXEMOTEXHUKH AaHAJIOTO-IU(POBBIX
YCTPOUCTB [DNEeKTpOHHBIN pecypc]: yueOHoe mocodue / O.E. ABepueHKOB. —
OnektpoH. naH. — Mocksa: JIMK Ilpecc, 2012. — 80 c¢. — Pexum gocryma:
https://e.lanbook.com/book/4139. — 3ari. ¢ skpaHa.

2. AsepuenkoB, O.E. HHTerpaibHble ONEpanMOHHBIE YCUIUTEIN H UX
npuMeHeHue [DneKTpoHHbIN pecypc]: yuebnoe nocobue / O.E. ABepueHKOB. —
OnektpoH. naH. — Mocksa: JIMK Ilpecc, 2012. — 87 ¢. — Pexum gocrymna:
https://e.lanbook.com/book/4138. — 3ari. ¢ 3kpana.

3. Mapuenko, A.JI. JlaGopaTopHblii MPAKTHUKyM IO DJIEKTPOTEXHUKE U
ANEeKTpOHUKE B cpeae Multisim [DnekTpoHHBIN pecypc]: yueOHoe mocooue / A.JL.
Mapuenko, C.B. OcBanba. — DnektpoH. nan. — Mocksa: JIIMK IIpecc, 2010. —
448 ¢. — PexxuM noctyma: https://e.lanbook.com/book/897. — 3ari. ¢ skpaHa.

Ilepeuenn pecypcoB HHGOPMALIMOHHO-TEJIEKOMMYHUKAIIMOHHON ceTH

«AHTepHeT»

1. STMicroelectronics -MHUKpPOIJIEKTPOHHAS KOMITIAHHS, 3aHUMAFOIINXCS
pa3paboTKO#l, HM3rOTOBIEHHEM W IMPOJAXKEH PAa3IMYHBIX IOIYIPOBOIHUKOBBIX
SJIEKTPOHHBIX U MHUKPOAJICKTPOHHBIX KOMIIOHEHTOB: WWW.St.cOm.

2. AnalogDevices -kommanusi, pa3paOaThiBaroIasi, MPOU3BOIAIIAS U
peanu3yoinas BEICOKOIPOU3BOAUTEIBHBIE MHUKPOCXEMBI 00paOOTKH aHAJIOTOBBIX,

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



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

3. NXP Semiconductors - moCTaBOIMK BBICOKOTIPOHM3BOIUTEIBHBIX
CMCIIAHHBIX  NH(PO-aHAIOTOBBIX W  CTAHAAPTHBIX  IOJYIPOBOJHHKOBBIX

KOMIIOHEHTOB: WWW.NXP.Com.

4. «AHrcrpem» — poOCCUWCKas TpyIa KOMIAHUM, MPOU3BOIUTEND

HHTCIrpajIbHBIX CXEM: WWW. angstrem.ru.

5. Hayunas snextponnas 6ubianoreka eLIBRARY.RU: http://elibrary.ru.

Ilepeyenb HGPOPMANUMOHHBIX TEXHOJIOTHIT M MPOTPAMMHOI0 0OecneyeHmst

[IporpammHoe oOecrieyeHue, AOCTYINHOE CTYJIEHTaM JUJIsl BBIIOJHEHHUS

BaﬂaHI/Iﬁ 10 JUCHUILIMHEC, 4 TAKKE IJIA OpraHu3alin CaMOCTOSITEJIbHOM pa6OTI>II

MecTo pacnosio:KeHus
KOMIIIOTEPHOH TeXHUKH,
HA KOTOPOM YCTAHOBJIEHO

NMporpaMMHoe
o0ecnevyeHue, KOJIUIECTBO
pabo4ux Mect

[lepeyeHsb MPOrpaMMHOTO o0ecedeHUst

— MicrosoftOfficeProfessionalPlus 2016 — odwucHbIi mMmaker,
BKJIIOUAIOLIUI TMporpaMMHOe oOecrieueHue A paboThl C
Pa3IMYHBIMU TUIIAMU JOKYMEHTOB;

— 7Zip 9.20 - cBoOOmHBIN (alIIOBBII apXUBATOP C BBICOKOI
CTETICHBIO CIKATHSI TAaHHBIX;

— ABBYYFineReader 11 - mporpamma i ONTHYECKOTO
pacro3HaBaHUs CUMBOJIOB;

KommbroTepHsIii Kitacc — Elcut 6.3 Student - nporpamma g mpoBeACHUS
Kadeaper WHXXEHEPHOr0 aHaju3a M JIBYMEPHOTO  MOJEIUPOBAHUS
[Tpubopoctpoenus, METOJIOM KOHEUYHBIX 371eMeHTOB (MKD);
Ayn. E628, — AdobeAcrobatXIPro — maker mporpamm JUis CO3JaHUS H
21 MIPOCMOTpA JIEKTPOHHBIX MyOiukanuii B popmate PDF;

— AutoCADElectrical 2015 LanguagePack — English -
TpEXMepHasl CUCTEMa aBTOMATHU3WPOBAHHOTO IMPOCKTHPOBAHUS
U YCepPUCHHS,

— MathcadPrime 3.1 AxkaneMu4ecKkuit - cHcTeMa
KOMITBIOTEPHON aJIreOphl, OPUCHTHPOBAHHAS HA IIOJTOTOBKY
WHTEPAKTUBHBIX TJOKYMEHTOB C BBIYHCICHUSMHU U BU3yalbHBIM
COITPOBOKICHHEM.

VI. METOANYECKHUE YKA3ZAHUA 110 OCBOEHUIO JUCHUIIJINHBI


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

Ha u3yuenne nuctmrumnel otBogutcs 108 yacoB ayautopHbix 3anstuil u 81
YacoOB CAMOCTOSITEJIbHOM PabOTBHI.

Jlisi OCBOEHHSI JUCLMIUIMHBI CIEAYET W3YYUTh HCTOUHUKU U3 CIMCKa
OCHOBHOM M JIONOJHHUTENBHON JMTEPATYphl, SJIEKTPOHHBIX 0OPa30BATENbHBIX
PECYpPCOB, OXBaThIBAIOIIMX JaHHYIO TEMY, PACCMATPUBATh MPAKTUUYECKUE MPUMEPHI
IO TEMaM, BBIIOJIHATH 3aJaHUsl Ha MPAKTUYECKUX 3aHATUSAX, BBINOJIHUTH
KOHTPOJIbHBIC 3a/IaHMsI, 3HAKOMHUTHCS C TOHSATHSAMU M OIPEICNICHUSIMHU, HaXOIUTh
OTBETHI HA BOIPOCHI JUI1 CAMOKOHTPOJISL.

PexoMenanmu nmo noAroToBKe K 3a4eTy.

[lo OKOHYaHMIO JIEKIIMOHHOTO M  TPAaKTUYECKOrO Kypca  CIeAyeT
3aKJIFOUMTEIIBHBIN Tall CAaMOCTOSITENbHONW PabOThI CTY/IEHTa MO MOATOTOBKE K 3a4ETYy.
[Ipyn moAroTOBKE K 3a4eTy CTYACHTY CJeAyeT MOBTOPUTH JICKIIMOHHBIA MaTepual,
U3yYUTh MCTOYHMKHU M3 CIMCKa JIUTEPATYpbl, NOJTOTOBUTHCS K OTBETY Ha BCE
BOIPOCHI, BKJIIOUEHHbIE B «llepedeHb BOmpocoB K 3aueTy». Bo BpeMst moAroToBKu
K 3a4eTy CTyIEHT MOJDKEH CHUCTEeMAaTH3MpPOBATh 3HAHUA, TOIYYCHHBIE UM TIPHU
U3yYEHUU OCHOBHBIX TE€M JAMCLUMIUIMHBI B TEUEHHE CEeMecTpa. DTO MO3BOJIET
OOBEIUHUTH OTEIBHBIC TEMBI B €IUHYIO CUCTEMY JTUCHUTUIHHBI.

CrnenyeTt BBIICIUTH MOCIEIHUN JeHb (TM00 4acTh €ro) mnepeja 3a4eToM s
JIOTIOJIHUTEIBHOT'O TOBTOPEHMSI BCETO 00beMa BOIPOCOB B LEIOM. DTO MO3BOJISET

CTYJEHTY CAMOCTOSTEIBHO MEPENPOBEPUTH YCBOEHUE MaTepHaa.

VIl. MATEPMAJIBHO-TEXHUYECKOE OBECIIEYEHUE
JUCHUATIIMHBI

Jns mpoBeneHUsl JIGKIMOHHBIX W TPAKTUYECKUX 3aHSATUM, a TakkKe s
OpraHW3allid CaMOCTOSATEILHOM pPabOThl CTyJIEHTaM JIOCTYITHO CJEIYIoIee

oOecIieyeHHE:

HaumMeHoBaHnue
000py10BAHHBIX MOMeEIIEeHUI
U NOMeIleHHu 11
CaAaMOCTOSITEIbHOI padoThI
JlaGopaTopus YactoTtomep @-551A; wactoromep Y3-34; Yacroromep U3-

I'mnpoakyctuuecknx  cucrem | 32;

IlepeyeHb OCHOBHOI0 000OPY/10BAHUSA




kadenper  npubopoctpoenus, | Hoyroyk ~ LenovoThinkPad ~ X12le  Black 11.6"
ayn. E 627 HD(1366x768) AMD E300.2GB DDR3.320GB
JlaGopaTopHble ~ YCTaHOBKM Ui  IpOBEICHUs  paboT
JlaGoparopus [ymo " LALi(ylxizI:;eCKSI/\I/I/inrf[e(giK?T);i(;ilzlzﬁlz;<1a?1’1/16 aTop, TEHEepaTOpbI
BUOPO3AILUTHI Kadenper Y p » ARy parop, parop

npudopocTpoenus, aya. E 629

3BYKOBOM 4acCTOTHI, MWUIMBOJIBTMETPHI, Irymomeps: BIIIB
3M, KOMIUIEKT IPYKUH Ul UCCIE0BAHUS BUOPOU3OIIALMH,
BUOpOCTON, ocimuiorpad.

Kommnbrorepnsiii kiace, Ayn.
E628

Momno6iok 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

UYurtaneuble 3anel  Hayunoit
OMOJIMOTEKH JIB®Y c
OTKPBITBIM JOCTYIIOM K (hOHIY

(xopmyc A - yposeHnb 10)

Momno6iok HP ProOme 400 All-in-One 19,5 (1600x900),
Core i13-4150T, 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 Unteprer 500 MOuTt/cek.

MynbTMenuiiHbIE Ay TUTOPUH
E628, E625, E627

npoekTop 3-chip DLP, 10 600 ANSI-mm, WUXGA 1 920x1
200 (16:10) PT-DZ110XE Panasonic; skpad 316x500 cm,
16:10 ¢ 21. mpUBOIOM; KpEIJIEHUE HACTEHHO-IOTOJIOYHOE
ElproLargeElectrolProjecta; mpodeccuonansuas XXK-nanennb
47", 500 Ko/m2, Full HD M4716CCBA LG; nmoacucreMa
BUJICOUCTOYHUKOB JokyMeHT-Kamepa CP355AF Avervision;
nojcucTemMa BUJICOKOMMYTAIIUU; nojicucTemMa
ayTUOKOMMYTallMM U 3BYKOYCWJICHHS;  MOJCHCTEMa
MHTEPAaKTUBHOIO  ympaBieHus;  OecrnpoBognble  JIBC

oOecrieueHbl  CHCTeMOW Ha 0a3e TOYeK JOCTyma
802.11a/b/g/n 2x2 MIMO(2SS)




[Tpunoxenue 1

MUHUCTEPCTBO OBPA3OBAHUSA M1 HAYKU POCCUMCKOM ®EJEPALIMN

®DenepalibHOE TOCYTAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKIEHUE BHICIIET0 00pa30oBaHUS
«/{aabHEeBOCTOUYHBIN (eepabHbI YHUBEPCUTET»
(ABDY)

NHKEHEPHAS HIKOJIA

YYEBHO-METOJUYECKOE OBECIHIEYEHUE CAMOCTOSATEJBbHOM
PABOTbBI OBYYAIOLIUXCS
M0 JMCHUILTUHE
«AHaJjiIoroBbie 4 HM(poBHIE YCTPOUCTBA)»
Hanpagssenue noarorosku 12.03.01IIpu6opocrpoenue
popuiIb «AKYCTHUECKHE TPUOOPHI U CUCTEMBI
dopma NOArOTOBKYU OYHAS

BaaauBocToK
2019



HJIaH-I‘pa(l)HK BBINOJIHEHUSI CAMOCTOATEJIbLHOH paﬁoTbI o IMCIOMIIJIMHE

Ne
n/n

Hara/cpokn
BbITNIOJIHEHUSI

Bun

CaAaMOCTOATEJILHOM

padoThI

IpumepHbIe
HOPMBI

BpeMeHHU Ha
BbITIOJIHEHH €

dopma
KOHTPOJIA

1. OnepanoHHbIe
YCWJINTENU

1-2 HeIens
cemectpa

N3yuenue
TEOPETHUUECKHUX
BOIIPOCOB,
MOATOTOBKA
JICKIUSIM.

84

YCTHBIN
omnpoc, K31

2.OyHKIMOHAIBHBIC
YCTpOMCTBa
aHaJIOTOBOM
JIEKTPOHUKHU

3-6 HEeeIs
cemecTpa

N3yuenune
TEOPETUYECKHUX
BOIIPOCOB,
IIOArOTOBKA
JICKIIWSIM.

16 4

YCTHBIN
onpoc, K31

3. BBenenue B
U(POBYIO TEXHHUKY

7-8 Helens
cemecrtpa

N3yuenue
TEOPETHUYECKUX
BOIIPOCOB,
IIOATOTOBKA
JEKLUSIM.

84

YCTHBIN
omnpoc, K32

4. KomOWHAIIMOHHBIE
YCTPONCTBA

9-10 wmenmens
cemecTpa

N3yuenune
TEOPETUYECKUX
BOIIPOCOB,
MOATOTOBKA
JICKIIUSIM.

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
JICKIUSIM.

YCTHBIN
onpoc, K32

7. Peructpsl

15-16 wuenens
cemecTpa

N3yuenune
TEOPETUYECKUX
BOIIPOCOB,
MIOATOTOBKA
JICKIUSIM.

YCTHBIN
omnpoc, K32

8. Hudpoananorossie
U aHanoro-uugpoBbe
npeoOpazoBaTeIn

17 Henens
cemecrtpa

N3yuenue
TEOPETUYECKUX
BOIIPOCOB,
NOATrOTOBKA
JICKITHUAM.

64

YCTHBIN
onpoc, K32

Cnauda 3a4yera

18 Henens
cemecTpa

IToaroroBka
crade
claya 3avera.

K

3a4Jera,

14 4

3a4€CT




PexoMeHIanuu mo caMoCToATEILHOM padoTe CTY1eHTOB

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

- U3y4Y€HUE OCHOBHOTO M JOMOJIHUTEIBHOTO TEOPETUYECKOTO MaTepurana mo
ydeOHUKaM, TOCOOHsIM, MOHOTpadUsIM, IEPUOIUYECKON JTUTEpaType;

- CAMOCTOSTENIFPHOE M3YUCHHE JIOTIOJHUTEIFHOTO TEMAaTHYECKOro0 MaTepuana
Kypca;

- IOJITOTOBKA K C/1aue 3a4eTa.

Jl1st caMmocTosATENBHOM padOThI MPETyCMOTPEHBI CIETYIONIUE 3aJaHuUS.

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

N3yunTh UCTOYHMKH W3  COUCKA JIATEPATYpbl U DIIEKTPOHHBIX
o0pa30oBaTeNbHBIX  PECYpPCOB, OXBATHIBAIOUIMX JIAHHYIO TEMY, BbIOpaTh
MPAaKTUYECKUE TPUMEPbl MO TEMaM, O3HAKOMHUTHCS C TOHATUSIMU W
OTpeIeIeHUsIMU, CPOPMYIUPOBATH MHTEPECYIONIUE BOMPOCHI, 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 (HUITMEHTA YCUICHHUS OT YaCTOTHI.

4
5. IlpaBuna ananusza cxembl C OTIEPAMOHHBIM YCUIIUTEIIEM.
6. Biok-cxema onepallMOHHOTO YCUITUTEIIS.

7

OCHOBHBIC CXEMBbI BKIIOUCHUS OIICPAIMOHHOI'O YCHUIIUTCIIA.

3aganue K 3aHATHIO 2-3. « DyHKIHOHAJIbHbIE YCTPOCTBA aHAJIOTIOBOM
JjIeKTpoHuKmW» (16 yac.)
WN3yuyuTh HMCTOYHMKM W3  CIOHMCKa JIUTEPATypbl W AJIEKTPOHHBIX

oOpa30oBaTeNbHBIX  PECYPCOB, OXBATHIBAIONIMX JAHHYIO TEMY, BBIOpATh



MPAKTUYECKUE TPUMEPHl TIO0 TEeMaM, O3HAKOMHUTHCS C TOHATHUSMHU U
OTpeeNeHUsIMH, CHOPMyIUPOBATH MHTEPECYIONIUE BOMPOCH], HAUTH OTBETHI HA
BOIPOCHI /111 CAMOKOHTPOJIS:

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

2. HcTOYHMK TOKa, YMpaBIsAeMbld HaNpsHKEHUEM: CXEMa, pacyeTHBIC
COOTHOTIICHHSI.

3. Buabl u XxapakTepucTuku (puIbTPOB.

4. Peammzarus GUILTPOB HA ONEPANIMOHHBIX YCHUITATEIISX.

5. HM3mepuTenbHbIE YCHINTETN HA OMEPAMOHHBIX YCHIUTEISIX: CXEMbI H
CBOMCTBA.

6. Jlorapudmupyromuii mpeodpa3oBaTeiib: cCXeMa U CBOMCTBA.

7. DKCNOHEHIMAIbHBIN TpeoOpa3oBaTeib: CXeMa 1 CBOMCTBA.

8. BrinpsiMuTenu Ha onepanuOHHBIX 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, OXBaThIBAIOIIMX  JIAHHYIO TeMy, BbIOpaTh
NpPaKTUYECKUE TMpPUMEPBl MO TEMaM, O3HAKOMHUTBCS C TMOHATUSMU U
orpeneneHusIMU, cHOPMYJIUPOBaTh MHTEPECYIOIINE BOMPOCH], HAUTH OTBETHI Ha
BOIIPOCHI JIJIs1 CAMOKOHTPOJIS:
1. Kak nepeBecTH IeCATUYHOE YUCIIO B JIBOUYHOE.
Kak nepesecty JBOMYHOE YHUCIIO B IECATUYHOE.
VYcnoBHO-Tpadguyeckoe 0003HaUYCHUE JIOTHUYECKUX AJIEMEHTOB.
TaOnauIbl MCTUHHOCTH JIOTUYECKUX JIEMEHTOB.
CaoiictBa u npumenenue TTJI noruku.
CaoiictBa u npumeHenne KMOII noruxm.

CaoiictBa u npumeHenue ICJI norukmu.

© N o g B~ w N

CaoiictBa u npumeneHneBi-CMOS soruku.



3ananue k 3aHaATHIO 5. « KoMOMHAIMOHHBIE ycTPOlicTBa» (8 uac.)

HSy‘II/ITB HCTOYHHNKH nus3 CIINCKa JIUTCPATYPhI u SJICKTPOHHBIX

o0pa3oBaTeNbHBIX PECYpPCOB, OXBATHIBAIOIIUX JAHHYIO TEMY, pPacCMOTPETh

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

Ha BOIIPOCHI AJIA CAMOKOHTPOJIA:

1.

© 0o N o g &~ w DN

VYrpollieHre J0rH4ecKUX BhIPAXKEHUH.

Coznanve pyHKIMI anreOphl JIOTHKH.

CniocoObl yNpOIIeHHS JIOTHYECKUX BhIPAKCHHI.

[IpeobpazoBanHue JIOTHYECKUX BBIPAKEHUM B Oa3uC.

Peanmuzanus JIOrudecKoro BRIPAKEHUS B CXEME.

Omnpenenenue, GyHKINUU, YCIOBHOE N300paykeHUe Aemudparopa.
Omnpenenenue, GyHKIMHU, 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 4ac.)

HSy‘II/ITB HCTOYHHKHU nus3 CIINCKa JIUTCPATYPhbI 151 QJICKTPOHHBIX

o0pa30oBaTeNbHBIX PECYPCOB, OXBATHIBAIOIIMX JIAHHYIO TEMY, pacCMOTPETh

IMPUMCPEI 110 TEMC, OBHAKOMHUTLCA C ITIOHATHAMHA U OIIPCACIICHUAMU, HaAWTU OTBETHI

Ha BOITPOCHI I CAMOKOHTPOJIA:

1.

o 0k~ w D

BXOZfC.

Onpenenute nousitue "tpurrep'.

[lepeuncnure pa3HOBUIHOCTH ITU(POBBIX TPUTTEPOB.
KaxoBo ycioBHoe rpadguueckoe o6o3nauenue JK-rpurrepa.
KaxoBo ycioBHoe rpadudeckoe o6o3HaueHue D-Tpurrepa.
KaxoBo ycioBHoe rpadguyeckoe o6o3HaueHue RS-tpurrepa.

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

UTo 03Ha4YaeT AMHAMUYECKOE YIIPABICHUE TPUTTEPAMU

3aganue K 3aHATHIO 7. «CueTunknm» (8 4yac.)



WN3yuynTp HWCTOYHMKM U3  CIOHCKAa JIMTEPAaTypbl MW  DJIEKTPOHHBIX
00pa30BaTENbHBIX PECYpCOB, OXBATHIBAIOUIMX MJaHHYIO TEMY, pacCMOTPETh
IIPUMEDPBI 110 TEME, O3HAKOMUTBCS C OHATUAMU U ONPEICICHUSIMHU, HAUTU OTBETHI
Ha BOIPOCHI 111 CAMOKOHTPOJISL:

1. Ha3naueHue cUETYMKOB.

2. Buppl cCUETUNKOB.

3. CxeMOTeXHHKa CYECTUHUKOB.

3aganue K 3ausaTuio 8. «PerucTpoi» (8 uac.)

N3yunTh UCTOYHMKH W3  COUCKA JIATEPATYpbl U DIIEKTPOHHBIX
o0pa3oBaTeIbHBIX PECYPCOB, OXBATHIBAOIIMX JAHHYI) TEMYy, PacCMOTPETh
MIPUMEPBI TI0 TEME, O3HAKOMUTHCA C MOHSATUSIMUA U ONPEICIICHUAMU, HAUTHA OTBETHI
Ha BOIPOCHI JJIs1 CAMOKOHTPOJIS:

1. IlpuBenuTe CTPYKTYPHYIO CXEMY MapalICIbHOTO PETUCTpA.

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

Haznauenue ciBuraromiero perucrpa.

o oA woN

Buabl yHuBepcanbHbBIX PETUCTPOB.

3aganme k 3anaTuio 9. «lludpoanasorosbie M aHaAOro-undpoBbIie
npeodpasoBareamw» (8 yac.)

N3yunth  WCTOYHUKM U3  CIUCKA JIUTEpaTypbl U DJIEKTPOHHBIX
o0pa30oBaTeNbHBIX PECYPCOB, OXBATHIBAIOIIUX JIAHHYIO TEMY, pPacCMOTPETh
MIPUMEPHI 110 TEME, O3HAKOMUTHCS C TIOHATUSMU U ONPEICTCHUSIMU, HAUTH OTBETHI
Ha BOIPOCHI 1JI1 CAMOKOHTPOJISA:

1. Onummwure paboty 8-paspsanoro napamienasaoro AIIIL.

2. Yrto sBisieTCS OCHOBHBIM JIOCTOMHCTBOM MapayuieasHoro ALII?

3. OOBsicHuTe NPUHIUIT UCIIO0JIb30BaHUs MOCJIe10BATEIHLHOTO
npuommkenus B AL

4. Onummure padoty LIAII ¢ matpuueit R-2R.



5. CKONBKO HYXHO KOMIIApaTOpOB [UJIsl MApaLIEIbHOIO N-pa3psaHOro

AITIT

KpnTeplm OIICHKH YCTHOI'0O OTBE€TA

100-85 GamioB - eciau OTBET TMOKAa3bIBAaET IMPOYHBIC 3HAHHS OCHOBHBIX
MIPOIIECCOB M3ydyaeMO MPEAMETHOU O0JaCTH, OTIMYACTCS TIyOWHON M MOTHOTOMN
PACKPBITHS TEMBI;, BJIaJICHHE TEPMUHOJOTHUECCKHUM aIlllapaToM; yMEHUE OOBSICHATh
CYILIHOCTb, SIBJICHUH, MPOIECCOB, COOBITUI, JAeNaTh BBIBOJBI U 0000IIECHUS, 1aBaTh
apryMEHTUPOBAHHBIC OTBETHI, MPHUBOAWTH IPUMEPHI, CBOOOJHOE BJIAJCHHC
MOHOJIOTUYECKOW PEUbl0, JOTUYHOCTh U TMOCIEIOBATEIIbHOCTh OTBETA; YMEHUE
INPUBOJNUTH MPUMEPHI COBPEMEHHBIX MTPOOJIEM U3ydaeMOU 00JIaACTH.

85-76 - GamioB - OTBET, OOHAPYKUBAIOIIUIA MPOYHBIE 3HAHUS OCHOBHBIX
MIPOIIECCOB U3ydaeMOM MPeAMETHOM 00JacTH, OTIMYAETCs TIyOMHOM M MOJHOTOM
PACKPBITHS TEMBI; BIAJACHUE TEPMHUHOJOTHUSCKUM ammapaToM; YMEHHEOOBSICHATh
CYIIIHOCTb, SIBJICHUH, MPOIECCOB, COOBITHM, JCIaTh BBIBOJIBI M 000OIICHUS, 1aBaTh
apryMEHTUPOBAHHBIC OTBETHI, NPHBOAWTH MPUMEPHI, CBOOOJHOE BJIAJCHHC
MOHOJIOTUYECKOW PEUbl0, JIOTUYHOCTh M TOCJIENOBATEIHHOCTh OTBeTa. OHAKO
JIOTYCKaeTCs OJIHA - IB€ HETOYHOCTH B OTBETE.

75-61 - Gamn - olEeHMBACTCS OTBET, CBUJICTEILCTBYIONINKA B OCHOBHOM O
3HAHWHM  TPOIIECCOB  HM3y4aeMOW  MpeaMEeTHOW  00JIacTH,  OTIUYAIOIIHICS
HEJOCTATOYHOW  TIJIIyOMHOM W  TIOJIHOTOM  pPACKpbITUS  TEMbl;  3HAHUEM
OCHOBHBIXBOTIPOCOB TeOpHH; ciIab0 c(PopMUpOBaHHBIMM HaBBIKAMH aHaJIHM3a
SIBJICHUM, TIPOIIECCOB, HEJOCTATOYHBIM yMEHUEM JaBaTh apryMEHTHPOBAHHBIC
OTBETHl W TPHBOJWUTH MPUMEPHI, HEIOCTATOYHO CBOOOJHBIM BJIAJACHUEM
MOHOJIOTUYECKOUPEYhIO, JIOTUYHOCTHIO M TOCJIEIOBATEIHHOCTHIO  OTBETA.
JlomyckaeTcsi HECKOJIbKO OMMOOK B COJEPKAHWUM OTBETA; HEYMEHHUE MPHUBECTH
MIPUMEDP Pa3BHUTHSI CUTYyaIlMH, MMPOBECTH CBSA3b C JPYTUMH acCleKTaMH H3ydaeMOM
obmacTu.

60-50 GamioB - O0TBET, OOHAPYKUBAIOIINK HE3HAHHUE MPOLIECCOB U3ydaeMOi

npeaIMeTHOW 00JacTH, OTJIMYAIOLIMICS HETIyOOKHMM  PAacKpbITUEM  TEMBI;



HE3HAHUEM OCHOBHBIX BOIIPOCOB TEOPHUH, HEC(POPMUPOBAHHBIMH HABBIKAMU
aHAJM3asBICHAN, MPOLECCOB; HEYMEHUEM JaBaThb APTYMEHTHPOBAHHBIE OTBETHI,
ClIabbIM BJIAJICHUEM MOHOJOTHYECKONW peYbl0, OTCYTCTBHEM JIOTMYHOCTH MU
HOCJIeI0BATEIbHOCTH. J|OMyCKAIOTCsl cepbhe3HbIE OIMIMOKU B COAEP)KaHUM OTBETA;

HE3HAHHE COBPEMEHHOM MpOoOIeMaTUKU U3y4aeMOi 00JIacTu.

MeTozmquKne YKazanus 1o nNoAroToOBKeE K 3a49€Ty

[lo oOxkoHYaHWUM JIEKIIMOHHOTO W  MPAKTUYECKOrO0  Kypca  CIEIyeT
3aKJIFOUUTENBHBIN ATAll CAMOCTOATEIBHOM PabOThI CTY/IEHTA MO MOATOTOBKE K 3a4eTy.
[Ipy MOArOTOBKE K 3a4E€Ty CTYACHTY CJEIYEeT MOBTOPUTH JIEKIIMOHHBIM MaTepua,
M3Y4YUTh WCTOYHUKU W3 CHHCKA JIUTEPaTyphbl, MOATOTOBUTHCS K OTBETY Ha BCE
BOIIPOCHI, BKJIIOUEHHBbIE B «llepeueHb BompocoB k 3aueTy» U «llepedeHb THIOBBIX
MPAKTUYECKUX 3aJaHUl JJIs 3a4eTra». Bo Bpemsi MOATOTOBKH K 3a4€Ty CTYIEHT
JIOJDKEH CHUCTEMATU3UPOBATh 3HAHUSA, MOJTYYECHHBIE UM MPU U3YUYEHUH OCHOBHBIX
TEeM JUCIUIUIMHBI B TEYEHUE CEMECTpa. DTO MO3BOJISAET OOBEAUHHUTH OTIACIbHBIC
TE€MbI B €IMHYIO CUCTEMY TUCHUTIIMHBL. ClieIyeT BBIACIUTh MOCHeAHUN AeHb (1100
4acTh €ro) Mepell 3a4eTOM /IS JIOTOJIHUTEILHOTO TOBTOPEHUS BCEro oObema
BOIIPOCOB B LEJIOM. DTO MO3BOJISIET CTYIEHTY CaMOCTOSATEIIBHO MEPENpOBEPUTH

YCBOCHHUC MaTcpHraa.

Kpurepuu oueHuBaHus CTyI€HTA HA 3a4eTe

Bbajiabl Onenka
N TpeGoBanns k cpopMHUPOBAHHBIM KOMIIETEHIMAM
(peTUHTOB 3ayera
O OIIEHKH)
86-100 BeicTaBisieTcst CTyIeHTY, €Cli OH TITYOOKO W TPOYHO YCBOMII

IIPOrpaMMHBIN MaTepHall, UCUEPIIBIBAIOLIE, TIOCIEI0BATEIBHO,
YETKO W JIOTHYECKH CTPOMHO €ro H3Jaraer, yMeeT TECHO
YBSI3bIBATh TEOPHUIO C NMPAKTHUKOW, CBOOOIHO CHpaBIISETCS C
«3a4meHoy MIPAaKTHYECKUMH 3aJaHUSIMU, BOIPOCAMHU U JIPYTHMH BHJIAMH
IIPUMEHEHHUs 3HAHUU, IIPUYEM HE 3aTPYIHAETCS C OTBETOM
IpY BHUIOM3MEHEHUHM 33JaHUM, UCIOIB3YeT B OTBETE
MaTtepual  MOHOrpauyeckod  JHUTepaTypbl, MPaBUIBHO
000CHOBBIBAET MIPUHATOE PELICHUE.




76-85

«3a4meHo»

BeicTaBnserca CTyZleHTY, €clid OH TBEPAO 3HAET MaTepuall,
rPaMOTHO W TIO CYLIECTBY H3JlaraeT €ro, He JOIycKas
CYILIECTBEHHBIX HETOYHOCTEW B OTBETE HA BOIIPOC, PABUIIBHO
IPUMEHSIET TEOPETUYECKUE IIOJIOKEHHUS IpU  PELICHUU
MPAKTUYECKUX 3aJaHHii, BiaJeeT HEOOXOAUMBIMU HaBbIKAMU
Y IIPUEMAaMU UX BBIIIOJHEHUS.

61-75

«3a4meHoy

BricraBnsercs CTYACHTY, €CJIM OH HMCCT 3HAHUA TOJIBKO
OCHOBHOI'O MaTcpualia, HO HC YCBOUJI €TI0 HeTaﬂeﬁ, J0ITYyCKacT
HETOYHOCTH, HCIAOCTAaTOYHO IIPpaBUJIBHLIC (bopMy.]'II/IpOBKI/I,
HapyUmICHUA JIOTHYECKOM IIOCIICA0BATEIILbHOCTA B H3JI0KCHUH
IporpaMMHOIo Marcpuajia, HCIBITBIBACT 3aTPYAHCHHUA IIpU
BBITTIOJIHCHUH ITPAKTHYCCKOI'O 3aIaHUA.

0-60

«HE3A4YMEHO)

BeIcTaBisgercs CTyAE€HTY, KOTOPBIM HE 3HACT 3HAYMTEIIBHOU
4acTU MPOrPaMMHOIO MaTepuana, JO0IyCKAaeT CyLECTBECHHbIE
OIMOKH, HE BHINOIHSIET MPAKTUIECKOE 33 JaHHE.




[Tpunoxenue 2

MUHUCTEPCTBO OBPA3OBAHUS M HAYKU POCCUMCKOM ®EJEPALIMNA

®DenepalibHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUpPEKIEHUE BBICIIET0 00pa3oBaHUA
«/{aabHEeBOCTOUYHBIN (eepaibHbIN YHUBEPCUTET»
(IBDY)

NHXEHEPHAS IIKOJIA

®OH/JI OONEHOYHBIX CPEJCTB
10 JUCHHUILINHE
«AHaJI0TOBBIC M M (POBBIE YCTPOMCTBA»
Hanpasienue nmoaroroBku 12.03.01 IpuGopocTpoerue
poduiIb «AKYCTHUECKHE TPUOOPHI U CUCTEMBI
dopma MOATOTOBKH OYHAS

BaaguBocTok
2019



MMacnopt ®OC

Kon n popmyaupoBka Jransl popMUPOBAHUS KOMIIETEHIIUN
KOMIIeTEeHIIUH
METOJIbl MPOBEICHUS U3MEPEHUN M HCCIEeJOBaHUI B
3naer o0nacTd  aHaloroBo W  HHU(POBOH  TEXHUKH,
NK-3 TEHJCHIIMM PAa3BUTUS AHAJOTOBOW U  HHUQPPOBOIA
CIIOCOOHOCTh K TEXHHKML
MIPOBEICHUIO
SSMeDeHI " OIICHUBATh  MPHUTOJAHOCTH M  [eJIeco00pa3HOCTh
p . UCIIOJIb30BAaHUSl AHAJIOTOBOW U LU(POBOM TEXHUKH
UCCIIeTIOBaHUM YwMmeer .
JUlsl  pelieHus  3amad B o0jactu  cBoel
pa3IUYHBIX  OOBEKTOB .
. npodecCuoHaNBHOM NeSTEbHOCTH.
IO 33/IaHHOM METOAMKE
HaBbIKAMU pabOTBI C AaHAJOTOBOM W MH(POBOIA
Bnaneer N p uudp
TEXHUKOM
KaK MPOBOAMTH HANAJAKy, HACTPOHKY U PETyIHUPOBKY
3nact AHAJIOTOBOTO U ITM(PPOBOTO 0O0OPYIOBAHMSI, OIBITHYIO
MPOBEPKY AaHAJIOTOBBIX M IH(PPOBBIX NPUOOPOB H
1K-4 CUCTEM.
criocobuocTs K MPOBOJIUTH  TIOBEPK HaJaJKy ¥  PETryIUPOBK
HajaJake,  HaCTpOHKe, P PKY, Y PELYIHPOBIY
. AQHAJIOTOBBIX M IIM(PPOBBIX YCTPOMCTB U, OIBITHYIO
IOCTUPOBKE U OMNBITHOM | YMeeT
MPOBEPKY AHAJIOTOBBIX H  IUQPPOBBEIX  CPEACTB,
MpoBepke MpHOOPOB U
AaKyCTUYECKOI'O Ha3HAUYCHHS.
CUCTEM
MPaKTUYECKUMU HaBbIKAMU HACTPONKHU U PETYIUPOBKHU
Bnaneer AHAJIOTOBBIX M IU(POBBIX YCTPONCTB aKyCTHUYECKOTO
Ha3HA4YCHMUS.
Ne KoHTtponmpyemslie OneHouHbIE CpeICTBA -
n/m | Momynu/ pa3ienst / Koppb! 1 atamnst HaVMEHOBAHHE
TEMBbI JTUCIUTUTMHBI dhopmupoBaHus TEKYIIHA MIPOMEKYTOUHAS
KOMIIETEHIUI KOHTPOJIb aTTeCTalusa
1 Amnanorossie I1K-3, T1IK-4 YO, K31 3auer.
yCTPOMCTBA Bompocsr 1-15
2 [Mudposbie [1K-3, TIK-4 YO, K32 3ayer.
yCTpOMCTBa Bonpocsr 16-36

YO- yctHb1l onpoc, K3 — KOHTpoabHOE 3a1aHKE.

IIkaJjia oueHUBaHUsA YPOBHA cPOPMHUPOBAHHOCTH KOMIIETEHIIUI

Koamn
dopmyaupoBka
KOMIIeTeHIIUHN

Jrtanbl GOpMHPOBAHUSA
KOMIIeTeHIIUH "

Kpurepun | Ilokaszaren | banibl




3HaHue crocobHoct | 45-64
METOJIOB BIO
MPOBEJICHUS | UCIIOJIb30BAT
MeTtonabl W3MEPEHUN U | b 3HAHUE
MIPOBECHUS UCCJIEIOBaHU | METOJ/IOB
U3MepeHuil W | i B oOJacTu | mMpoBeneHUs
HUCCIENOBAaHUN B | aHAJIOTOBOM W3MEpPEHUI
obnactu u mudpoBoit | u
3HaeT AQHAJIOTOBONl U | TEXHHKH, UCCJIeIOBaH
(moporoBbIit udpoBoi TEHACHIIUH Ui B
YpOBEHbB) TEXHHKH, pa3BUTHUA obnactu
TEHJACHUUA AHaJIOTOBOM | aHAJIOTOBOM
pa3BUTHS u udpoBoit | U TUBPOBOIA
AHAJIOTOBOM W | TEXHUKHU. TEXHHKH,
uudpoBo TEHCHIINH
TEXHUKH. pa3BHUTHSA
aHAJIOTOBOM
U U poBoi
K-3 TEXHUKH.
CIIOCOOHOCTh K YMmenue Croco6Hoct | 65-85
MIPOBEICHUIO OILICHUBATh b OLICHUBATH
U3MEpEeHUl | MPUTOJHOCTH | MPUTOTHOCT
UCCIIeIOBaHUM OuenuBath u b U
Pa3IUYHBIX MPUTOJTHOCTh U | IeJIecoodpa3 | 1enecoodpas
00BEKTOB o 1enecoo0pa3Hoc | HOCTh HOCTb
3aJIaHHOM Th WCIIOJIb30BaH | MCITOJIb30Ba
METOJIUKE WCIIONIb30BaHUS | UA HUS
ymeer AHAJIOTrOBOM U AQHAJIOTOBOM | aHAJIOTOBOM
(mpoaBUHYTHI | IM(PPOBOI u nudpoBoit | U nudpoBoit
i) TEXHHUKH JIJIS TEXHHKH JIUIST | TEXHUKHU JJIS
pelleHus 3aa4 | perIeHus pelieHus
B 00JIacTH CBOEH | 3a/1a4 B 3a/1a4 B
npodeccuoHans | 0b6macTu obnactu
HOM CBOEH CBOEH
JEeSATEeIbHOCTH. | podeccuoHa | mpodeccuoH
JIbHOM aJbHOMN
JESITEIIBHOCT | IeATEIBHOCT
. .
Cnocobnocr | 85-100
Bnaneer
HaBrnikamu b BJIAIETh
HaBBIKAMU
paboThI C HaBbIKAMU
BIIAJICET . paboThI c
. aHaJOTOBOM | . | paboTel ¢
(BBICOKUIA) . aHaJIOTOBOM .
udpoBoi ., | aHAJIOTOBOMA
N u  1udpoBoi N
TEXHUKOU . u 1udpoBoii
TEXHHUKOU .
TEXHUKOU
3HaeT kak | 3Hanne Kak | CocoOHOCT | 45-64
MIPOBOUTH MIPOBOJNTH b Kak
K-4 HaJaJKy, HaJajaKy, IIPOBOJIUTH
CIOCOOHOCTh K | 3HACT 5 z
. | HACTpoUKy U | HACTPOUKY WU | HANAJKYy,
HaJIagKe (moporoBbIit 2
o PEryJIUpOBKY PETyJIHUPOBKY | HACTPOUKY U
HAaCTpPOHKE, YPOBCHB) a
HAJIOTOBOTO H | aHAJIOTOBOTO | PEryIHPOBK
TOCTHPOBKE 1 nudpoBoro 1 IH(pPOBOro | y
OTIBITHON o0opymoBanus, | 0OOPYJOBaHH | AaHAJIOTOBOTO




MIpOBEpKE OTIBITHYIO s, OIBITHYIO | U
npubOpoB U IIPOBEPKY IIPOBEPKY 1 poBOro
CUCTEM AQHAJIOTOBBIX M | aHAJOTOBBIX | 00OpYyIOBaH
U(PPOBBIX u 1udpoBHIX | U,
puOOpOB U | MpuOOpPOB | | OMBITHYIO
CHCTEM. CHCTEM. MIPOBEPKY
aHaJIOTOBBIX
U 1 (pOBBIX
pUOOPOB H
CHCTEM.
Crnoco6Hoct | 65-84
YMenue
YMmeer b IIPOBOJUTH
MIPOBOJUTH
MIPOBOUTH MIOBEPKY,
MIOBEPKY,
MIOBEPKY, HaJAAKy U
HaMagKy U
HaaJIKy u PEryJIupOBK
CrVIIDOBK PETyIHPOBKY
PEryJIMpOBIY AHAJIOrOBBIX | o
AQHAJIOTOBBIX U aHaJIOTOBBIX
eer (P POBBIX M IpPOBLIX 1 U POBBIX
M PO YCTPOMCTB W, P
(IpOABUHYTHI | yCTPOUCTB W, OLLLITH YCTPOMCTB
i) OTIBITHYIO o Y, ONBITHYIO
MIPOBEPK NPOBEpPiY MIPOBEPK
POBEPKY aHaJIOTOBBIX POBCPKY
AQHAJIOTOBBIX U aHaJIOTOBBIX
u 1udpoBBIX
(G poBbIX cpesicts 1 U(ppPOBBIX
CPEICTB ’ CPEICTB
PE/CT, aKyCTHYECKO PE/CT,
aKycTHieckoro | aKyCTHYECKO
Ha3HAYCHMUSI. ro
Ha3HAYCHMUSI.
HA3HAYCHMUSI.
Crnocobnoct | 85-100
Brnanenue b  BIAJETh
NPAaKTUYECKH | TIPAKTUIECK
MPAKTUIECKIUMHU
MU UMU
HaBBIKAMHU
. HaBBIKAMHU HaBBIKAMU
HACTPOMKH U . .
HAaCTPOWKHU W | HACTPOMKHU U
BJIQJICET PETYIMPOBKH eTYJUPOBKU | PETYIHUPOBK
. ananoropeix  u | PO Y MP PEryJp
(BBICOKUIA) AQHAJIOTOBBIX | U
M poBbIX
. ¥ 1U(POBHIX | aHAJIOTOBBIX
YCTPOMCTB .
YCTPOMCTB 1 1U(GPOBBIX
aKyCTUYECKOTO .
aKyCTHYECKO | YCTPOMCTB
Ha3HAYCHUS.
ro aKyCTHYECKO
Ha3HAYEHUS. | TO
Ha3HAYEHUSI.

MeToanuecKkue peKOMeHIalUN, ONpeiessiioniue Npouexypbl OlleHUBAHUSA

pPE3yabTaToB OCBOCHHUA TUCHHUILJINHBI

Tekymas arrecranmsi CTyaeHTOB. Tekymas arrectanys CTYyJEHTOB IIO

JUCHHUIIIINHEC «AHAJIOTOBBIE U YCTpOﬁCTBa))

1udpoBbIe MPOBOJIUTCS B

COOTBETCTBHM C JIOKaJbHBIMM HOpMaTuBHbIMU aktamu JB®DY wu sBisgercs



00s13aTENLHOM.

Texymrast artecTamusi 1O AWCIUIUIMHE «AHAJIOTOBBIE U IU(POBBIC
YCTPOMCTBa» MPOBOAUTCS B (hopMe KOHTPOJIBHBIX MEPONPHUATUM (YCTHOTO OIpoca,
BEITIOJTHCHUSI KOHTPOJIBHBIX 3aaHHI) 10 OIICHUBAHUIO (DaKTHYECKUX PE3YIhTaTOB
0OyYeHUS CTYJIEHTOB U OCYIIIECTBIIACTCS BEIYIIIUM IIPENogaBaTeIIeM.

OOBeKkTamMu OIlEHUBAHUS BBICTYIIAIOT:

- yuyeOHasg JUCHUIUIMHA (AKTUBHOCTh HA 3aHSATHUSIX, CBOEBPEMEHHOCTh
BBITIOJIHEHUS PA3JIMYHBIX BUJIOB 33/IaHUM, MMOCEIIAEMOCTh BCEX BUJIOB 3aHATUN IO
aTTECTyEeMOM JUCHUILINHE);

- CTETICHb YCBOCHUS TEOPETUUECKUX 3HAHUM;

- YpOBEHb OBJIQJICHUSI MPAKTUYECKUMH YMEHHMSIMHM M HaBBIKAMHU MO BCEM
BUJIaM y4eOHOI paboThI;

-pe3yJIbTaThl CAMOCTOSATEIIBHON paOOTHI.

VYueOHas TUCIUIUIMHA OLIEHUBACTCS KOJMYECTBOM ITOCEIICHHBIX 3aHITHH 110
JTMCIIUILINHE.

CrerneHb YCBOGHHUS TEOPETHUYECKHUX 3HAHUN OIGHMBAETCS C TMOMOIIBIO
YCTHOTO OIpoca Mo Kaxjaou Teme.

YpoBeHb OBNaACHUS MPAKTUYECKHUMHM YMEHHUSIMM W HaBbIKAMU 1O BCEM
BHJIaM Y4eOHOM pabOThl ¢ IOMOIIBIO BBITIOJIHEHUS KOHTPOJIBHBIX 3adaHuil 1 u
KOHTPOJIBHBIX 3aiaHuid 2. Ha OCHOBE  THUIOBBIX KOHTPOJBHBIX 3amaHui |
GhOpMUPYIOTCS BapUAHTHI JUISl KOHTPOJIBHOTO 3afaHus 1, cocrosiue u3 4 3agaHui.
Ha ocHOBe THUIMOBBIX KOHTPOJIbHBIX 3afaHui 2 (POpMUPYIOTCS BapuUaHThI ISt
KOHTPOJIBHOTO 3aJlaHusi 2, cocrosiue u3 4 3amaHuil. BapuanThl KOMIOHYIOTCS
TaK, 9TOOBI 3aJ]aHUsI OBLIN U3 PAa3HBIX TEM.

Pe3ynbTaThl caMOCTOSTENILHONW pabOTHI OIEHUBAIOTCS YCTHBIM OINPOCOM H

MIPOBEPKOM BBINOJTHEHUS KOHTPOJIbHBIX 33 IAHUN.

KpuTepun o11eHKH YCTHOTO OTBETA

100-85 OGamioB - eciau OTBET TMOKAa3bIBAET IMPOYHBIC 3HAHHUS OCHOBHBIX

MIPOIIECCOB M3ydaeMO MPEAMETHOU 00JaCTH, OTIMYAETCS TIyOUHON M MOTHOTOMN



PACKPBITHSI TEMBI; BJIaJICHUE TEPMHUHOJOTUYECKUM aIllapaToM; yMEHUE OOBSICHATH
CYIITHOCTb, SIBJICHHUH, TIPOIIECCOB, COOBITUH, JIeTIaTh BHIBOJLI U 000OIIEHNS, 1aBaTh
apryMEHTUPOBAHHBIE OTBEThI, NPHUBOAUTH MPUMEPHI; CBOOOJHOE BJIAJCHHE
MOHOJIOTUYECKOW pEeUbl0, JIOTMYHOCTh W TOCJIEJA0BATEIbHOCTh OTBETA; YMEHUE
MPUBOJUTH MPUMEPHI COBPEMEHHBIX MPOOJIEM U3ydaeMoil 001acTH.

85-76 - GayioB - OTBET, OOHAPYKUBAIOIIUK MPOYHbIE 3HAHUS OCHOBHBIX
MIPOIIECCOB M3ydyaeMO MPEAMETHOU O0JaCTH, OTIMYACTCS TIyOWHON M MOTHOTOMN
PACKpBITHS TEMBI; BIAJIEHUE TEPMHUHOJOTMUECKUM ammnapaToM; YMEHHEOOBSCHATh
CYIIIHOCTb, SIBJICHUH, MPOIECCOB, COOBITUM, AeNaTh BBIBOALI U 0000IICHUS, 1aBaTh
apryMEHTUPOBAHHBIC OTBETHI, MPHUBOAWTH IPUMEPHI, CBOOOJHOE BJIAJCHHC
MOHOJIOTUYECKONW PEYbl0, JIOTUYHOCTh M TOCJIEN0BATEIHHOCTh OTBeTa. OHAKO
JIOITyCKAeTCs OJIHA - IBE€ HETOYHOCTH B OTBETE.

75-61 - Oamn - oIeHUBACTCS OTBET, CBUACTEILCTBYIOIIMM B OCHOBHOM O
3HAHUM  TPOIIECCOB  HM3y4aeMOW  MpeaMEeTHOW  00JIacTH,  OTIMYAIOIINICS
HEJOCTATOYHOW  TIJIIyOMHOM W  TOJHOTOM  pPAacKpbITUS  TEMbI;  3HAHUEM
OCHOBHBIXBOTIPOCOB Te€OpHH; ci1abo cHopMUpPOBaAaHHBIMH HABbIKAMHU aHAJIHM3a
SIBJICHWM, TIPOIIECCOB, HEAOCTATOYHBIM yMEHUEM JaBaTh apryMEHTHPOBAHHBIC
OTBEThl W TPUBOJUTH TMPUMEPHI; HEJOCTATOYHO CBOOOJHBIM BJIAJCHHEM
MOHOJIOTUYECKOUPEYbIO, JIOTUYHOCTBIO M TOCJEIOBATEIHHOCTHIO  OTBETA.
JlonmyckaeTcsi HECKOJIbKO OIIMOOK B COJEpP)KaHMM OTBETa, HEyMEHUE MPUBECTU
pUMEpP Pa3BUTHUSI CUTYyAIlMH, MMPOBECTH CBS3b C JPYTMMH aCMEKTaMU H3ydaeMou
o0nacTu.

60-50 6anoB - OTBET, OOHAPYKUBAIOIIUNA HE3HAHKE MPOIIECCOB U3yYaeMOu
NpPEAMETHOW  O00JIaCTH, OTIUYAIONIUICS HETJTyOOKHMM  PACKPBITHEM  TEMBI,
HE3HAHWEM OCHOBHBIX BOIIPOCOB TEOPHH, HEC(HOPMUPOBAHHBIMH HaBBIKAMHU
aHAIM3asBIICHUN, TPOIECCOB; HEYMEHHEM J1aBaTh apTyMEHTHUPOBAHHBIE OTBETHI,
CIa0bIM  BJIAJICHUEM MOHOJOTUYECKONH pEeYbl0, OTCYTCTBUEM JIOTUYHOCTH H
nocjea0BaTeIbHOCTH. JlOMmyCcKaloTCsl cephe3Hble OIMIMOKH B COJECpP’KaHUHM OTBETA;

HE3HaHUE COBPEMEHHOU MPOoOIeMaTUKU U3yd4aeMoi 00acTu.

IIpome:xxyTouHast aTrrecTalusi CTyAeHTOB. IIpomexyTouHas arrectanus



CTYJIEHTOB TIO TUCIUTIINHE «AHAIOTOBBIC U ITU(GPOBBIC YCTPONUCTBA» MPOBOIUTCS
B COOTBETCTBHM C JOKAJIBHBIMA HOpPMAaTWUBHbIMH akTtamu [B®Y wu sBisercs
00s3aTEIILHOM.

CormacHo ydeOHOMY IUIaHY, BHIOM TIPOMEKYTOYHOM aTTeCTal TI0
JTUCLIUIUIMHE «AHAJIOTOBbIE W IU(POBBIC YCTPOMCTBA» MPEIYCMOTPEH «3adeT,
KOTOPBIM TPOBOJMUTCS B YCTHOM (opme: YCTHBIA omnpoc B ¢dopMe OTBETOB Ha
BONPOCHI JUISl 3a4€Ta W BBINOJIHECHHE NPAKTUYECKUX 3amaHuil. s KaxIoro
00ydJaroIerocs u3 rMepeyHs BOIMPOCOB K 3aUeTy CIIydalHbIM 00pa3oM BBIOMpAETCS
TPU BOIIpOCA U3 PA3HBIX T€M, K HUM J00aBISIETCS OJHO MPAKTHUYECKOE 3aJlaHHeE,
chOpMHUPOBAHHOE Ha OCHOBE IMEPEYHS THUIOBBIX MPAKTUYECKUX 3aJaHUM ISt

3a4cTa.

OueHouHbIe CPEeACTBA IS IPOMEKYTOUYHON ATTeCTANMHU

IlepeyeHb BONIPOCOB K 3a4eTYy.

. OnepanuonHsbli ycunuresib. OCHOBHBIE MapaMETPHI.

. OCHOBHBIE CXE€MbI BKJIFOUCHUS OTIEPAITUOHHOTO YCUITUTENS.
. OTHONIONSIPHOE MUTAHUE ONEPALIMOHHBIX YCUIIUTEIICH.

. IcTOYHUKY HaANPSKEHUS, YIIPABIISIEMbIE TOKOM.

. UcTouHuKY TOKa, ynpaBisieMble HAMPSKECHUEM.

. IHBepTOpBI CONPOTUBIICHUSI.

. AKTUBHBIE JIEKTPUUECKUE (PUITHTPHI.

. Peanuzanust puibTpoB HA ONEPAlUOHHBIX YCUIIUTEISAX.

© 00 N oo O B~ W N -

. I3MepuTenbHble yCUIUTENH.

10. Jlorapudmupyrouue npeodpa3zoBaTEH.
11. DkcnoHeHIMaIbHBIE PE0Opa30BaTEIH.
12. aTerpupytomas cxema.

13. Iuddepenunpyromas cxema.

14. N3meputenbhble cxembl Ha OY.

15. AHanoroBsie KOMIIAPaTOPHI.

16. Anre6Gpa JOruKU. YTpOIEHUE JIOTUYECKUX BHIPAKEHUH.



17. 3anuch noruueckoit pyHkiuu no tadmuie B Buae CAHO.

18. 3anuch noruueckoit ¢pynkiuu no tadmuie B Buae CKHO.

19. MuHuM#3a1KS JTOTHYECKUX (PYHKITHM.

20. IIpeoOpa3zoBanue Joruvyeckoi (yHKIIMU B Oa3ucC.

21. OcHOBHBIE JTIOTUYECKHUE AIEMEHTHI. [lepexo oT morndeckoi GyHKITUH K
JIOTHYECKON CXeMe.

22. lemmmdpatop.

23. [ludpatop.

24. JleMynbTHILIEKCOD.

25. MynbTUIIIEKCOp.

26. Tpurrepsl.

27. CueT4nKmy.

28. TlapannenbHbIA peTucTp.

29. CIBUTOBBIM pErucTp.

30. YHuBepcanbHbBIN PErucTp.

31. IMapannensubie [TATIL.

32. Ilocnenosarensubie IAIL.

33. [apannensasie ALTL.

34. AIIIT mocnemoBaTeIbHOTO CYETA.

35. ALIIT mocnenoBaTensHOTO MPUOIMIKESHHUS.

36. UnTerpupyromme ALIIL.

IlepeyeHb THIOBBIX NPAKTHYECKUX 3aJaHUH U1 3a4eTa

1. Tlpemnoxute cxemy @uibTpa HWKHUX YacToT 4 mopsaka Ha
ONEPAalMOHHBIX YCWINTENSAX, IMEIOLIYIO CIIEYIOLINE MapaMeTPhl:4acTOTa Cpe3a Ha
ypoBHe -3 nb: 10 I'm;; ycuneHue B mosjoce mOpoIycKaHus: 1; OZHOMOJISIPHOE
NUTaHUE; HAMIPSHKEHUE UCTOYHMKA nuTanus 3 B.

2. Ilpemnoxute cxeMy (QuIbTpa HIKHUX 4YacTOT 2 TOpAAKAa Ha

OIICPpAMOHHBIX YCHIINTCIIAX, UMCIOINYIO CIACAYIOMME MMapaMCTPhI:4acTOTa Cpe3a Ha



ypoBHe -3 nb: 300 I';; ycunenue B mosioce nponyckanusi: 10; ogHomosisipHOE
IIATAHWE; HAIIPSDKEHUE NCTOYHMKA ITUTanus 12 B.

3. Ilpemnoxute cxemy QuibTpa HIWKHUX YacTOT 2 TMOpsAAKa Ha
ONEPAMOHHBIX YCUIIUTENSAX, HMEIOLIYIO CIEIYIONIUE MapaMeTPhl:4acTOTa Cpe3a Ha
ypoBHe -3 nb: 1000 I'u; ycunenue B nojoce nponyckanus: 20; IBYXIOJSIPHOE
MATAHWE; HAIPSHKEHUE NCTOYHMKA uTanus 12 B.

4. TIlpennoxuth cxemy OGuIbTpa HIKHAX 4YacTOT 4 Tmopsaka Ha
ONEPALMOHHBIX YCUIIUTENSAX, UMEIONIYIO CIEAYIOIINE TapaMeTphl:4acToTa Cpe3a Ha
ypoBHe -3 nb: 2000 I'm; ycuiieHume B MOJIOCE MPOIYCKAaHWS: 2; IBYXIIOJAPHOE
MMUTAaHWE; HAIIPSHKECHUE NCTOYHUKA TuTanus 9 B.

5. Ilpemnoxutrh cxeMy QuibTpa BEPXHUX dYacTOT 2 TOpsSAKa Ha
ONEPAlMOHHBIX YCUIIUTENSAX, UMEIOIIYIO CIEAYIONINE MapaMeTphl:4acToTa cpe3a Ha
ypoBHe -3 nb: 300 I'; ycunenue B mosioce nponyckanus: 10; omHomosisipHOE
MATAHNE; HAIIPSKEHUE UCTOYHMKA TuTanus 3 B.

6. Ilpemnoxutrh cxeMy @uibTpa BepXHUMX dYacToT 4 Tmopsaka Ha
ONEPALIMOHHBIX YCUIIUTENSAX, UMEIOIIYIO CIEIYIOIINE MapaMeTpbl:uacToTa cpe3a Ha
ypoBHe -3 nb: 5000 I'm; ycunenne B mosoce npomyckanust: 100; omHOMOSISIpHOE
MUTAHWUE; HANIPSHKEHUE NCTOYHKKA nuTanus 12 B.

7. Ilpemnoxutrh cxeMy QuIbTpa BEPXHUX YacTOT 2 TOpsSAKa Ha
ONEpPAlMOHHBIX YCUIIUTENSAX, UMEIOUIYIO CIIEYIOIINE MapaMeTphbl:4acToTa Cpe3a Ha
ypoBHe -3 nb: 20000 I'u; ycuieHue B mosioce MpoIycKaHus: l; JBYXIOJISIpHOE
MATAHUE; HAIIPSHKEHUE NCTOYHMKA IuTanus 15 B.

8. Ilpennoxutrs cxemy @uibTpa BEepXHUX YACTOT 2 TIOpSAKa Ha
ONEPAIIMOHHBIX YCUIUTENSAX, UMEIOIIYIO CIEIYIOIINE NapaMeTpbl:uacToTa cpe3a Ha
ypoBHe -3 nb: 1000 I'm; ycuieHue B moJIoce MPOMYCKAHUA: S; NBYXMHOJISIPHOE
MUTAaHWE; HAIPsSDKEHUE ucTouHnka nutanus 10 B.

9. IlpennoxuTh CcXeMy NOBTOPUTENS HAMNPSHKEHUs] Ha ONEpPalMOHHOM
yCWIIMTENE, MapaMeTphl I pacyeTa: BXOJHOE HampsbkeHue: or -2 B go 2 B,

MakcHUMaJIbHas yacToTa BXoxHoro curdaia: 100 k.



10. Ilpennoxkuth cXeMy HHBEPTHUPYIOIIETO YCHIIUTENS Ha ONEpPaliOHHOM
yCUJIMTENE, MapaMeTpbl NJI1 pacueTa:BXOJHOE HampsikeHue: oT -/ B mo 7 B,
KO3 PUIIMEHT ycuieHus: 2, MaKCMMallbHasl YaCTOTa BXOJAHOIro curHaia: 3 kl'm.

I1. IlpenyioxkuTh CXeMy HEMHBEPTUPYIOLIETO YCUIUTEA HA ONEPALIMOHHOM
yCWJIMTENE, TapamMeTpbl JUIsl pacueTa:BXOJHOe HampsbkeHue: oT -1 B mo 1
B,koaddunment ycunenus: 10,MakcumanbHas 4dacToTa BXOAHOro curHana: 20
Kl 1.

12. Ilpensioxuts cxemy qudPpepeHInaaIbHOr0 YCUIUTEN Ha ONlepalliOHHOM
yCUJIUTENE, TapaMeTphl ISl pacyeTa: pa3HOCTh BXOAHBIX HanpsukeHuid Usx1-Ux2
ot -1.25 B 1o 1.25 B, cooTBeTcTBYIOIIIEE €l BRIXOJIHOE HampsikeHue: ot -2.5 B 10
2.5B.

13. IlpeasioxuTh cxemy mpeodpa3zoBaTesis BXOJAHOTO TOKA B HANPSIKEHUE Ha
ONEPALMOHHOM YCHIIMTEIE, TApaMETPBI JJIs1 pacyeTa: MUHHUMAaJIbHbII BXOJAHOM TOK:
0 A, makcuMaibHBI BXOJHOM TOK: 50 MKA, COOTBETCTBYIOIIEE BBIXOJIHOE
HanpspkeHue: oT 0 B 1o 5 B,makcumanbHast yactora BxoaHoro curdana: 10 xl'm.

14. TIlpennoxuth CcXeMy, H3MEPSIOUYI0O OJHOMOJSAPHBIA TOK Ha
OTIEPAIIMOHHOM YCHJIMTEJE, MapaMeTphl JJIsl pacyeTa: MUHUMAaJIbHBIN BXOJIHOU TOK:
0 A, MakcuMaJbHBIM BXOJAHOM TOK: | A, COOTBETCTBYIOIIEE BBIXOJHOE
Hanpspkenue: oT 0 B 10 4.9 B

15. Tlpennmoxuth CcXeMy, BBIIOJHSIOUIYIO HWHTEIPUPOBAHUE BXOIHOTO
CUTHajJa Ha ONEPAllMOHHOM YCWJIMTENE, mapaMeTphl JJid pacuera: MUHUMAJIbHAs
yactota 100 I'n, yactora equanyHOro ycwieHud: 1 k[, MakcumanbHas 4acToTa:
100 xI'm, MHUHUMaIbHOE BBIXOJHOE HampskeHue: -2.45 B, MaxcuMalbHOE
BBIXOJIHOE HampspkeHue: 2.45 B.

16. 3anucate norumyeckyro QyHKuuio Y dYeTbipex nepemeHHnix X0, X1,
X2,X3, mpencTtaBieHHYI0 B BuUAEC HUXe mpuBeAecHHOW Tabmuiel, B CKHO.
Yopoctutre  Belpakenue i1 CKH®, wucnone3ys nguarpammy  Beiiua.
[IpeobpazoBath ynporieHHoe Beipaxkenue B 0azuc MJIM-HE. HapucoBars cxemy,

peanu3yIIy0 MPeo0pa3oBaHHOE BHIPAKEHHE.

| | Bxop, Bbixop,
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17. 3anucate norumyeckyro QyHKuuio Y dYeThlpex nepemeHHnix X0, X1,
X2,X3, mpencrtaBieHHYI0 B BuUAe HUXe mpuBeaeHHOM Tabmuubl, B CKHO.
Ympoctute  Belpaxkenune g1 CKH®, wcnonme3ys aumarpammy — Belva.
[IpeobpazoBath ympormieHHOe BbipaxkeHue B 0azuc MJIM-HE. HapucoBar cxemy,

pealin3yIolyo npeoOpa3oBaHHOE BbIpaXKEHHE.

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 0] 1 1 0 1
7 0] 1 1 1 0
8 11 0 0 0 1
9 11 0 0 1 0
10 11 0 1 0 0
11 110 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. 3amucate norumueckyro (ynHkumuio Y uerbipex mnepeMmeHHbix X0, X1,
X2,X3, mnpencTtaBieHHYI0 B BHJE HWke mnpuBeneHHoW Tabmuubs, B CKHO.

VYopoctute  Belpakenue s CKH®, wucnons3ys auarpammy  Beitua.



[IpeoOpazoBars ympomienHoe Beipakenue B 6aszuc MJIN-HE. HapucoBats cxemy,

peanu3yIyo MPeoOdpa3oBaHHOE BHIPAKEHHE.

Bxon Bbixopn,
Ne | X3 | X2 | X1 | X0 Y
0l 0joj|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|0 1
71 0| 1 1 1 0
8 110|100 0
9 11010 1 1
10 110 1|0 1
11 110 1 1 1
12 171|010 0
13 11 11]0 1 1
14 1] 1 110 1
15 111 1 1 0

19. 3anucate normyeckyro QyHkuuio Y dyerblpex nepemeHHbx X0, X1,
X2,X3, mpencrtaBieHHYI0 B BuAe HUXEe mpuBeAeHHOW Tabmuiel, B CKHO.
Vopoctute  Beipaxkenne qana  CKH®, wucnons3dys auarpammy  Beitua.
[IpeobpazoBath ynpornieHHoe BoipaxkeHue B 0azuc MJIM-HE. HapucoBars cxemy,

pealin3yIolyo npeoOpa3oBaHHOE BbIpaXKEHHE.

Bxop Bbixop
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20. 3anucate Joruyeckyro (QyHKUHIO Y yeThlpex nepemeHHblx 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 BhIPAXKEHUE.

Bxop, Bbixop,
Ne | X3 | X2 | X1 | X0 Y
0Of 0joj|jO0]O 1
1 o010 1 1
21 0] 0 1|0 0
31 0] 0 1 1 0
4| 01|00 1
5/ 0|1 |0 1 1
6| 0] 1 110 0
71 0] 1 1 1 0
8 110|010 0
9 11010 1 0
10 170 110 0
11 11 0 1 1 0
12 1112|1010 0
13 11110 1 0
14 1] 1 1|0 0
15 1] 1 1 1 0

21. 3amucate joruyeckyro ¢GyHKIMIO Y dYeThipex nepemeHHbix X0, X1,
X2,X3, mpeAcTaBIeHHYIO B BHUIE HIDKe MpuBeAeHHON Tabmumsl, B CJIHO.
Yopoctute  Belpaxkenune g CJIH®, wucnone3ys auarpammy  Beiiya.
[IpeoOpazoBats ympomenHoe BoipakeHue B 0asuc M-HE. HapucoBats cxemy,

peaTM3yOIIYy 0 MPEoOPa30BaHHOE BHIPAKEHHE.

Bxop, Bbixopn
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9| 10| 0|1 0
10| 10| 1|0 1
11 17011 0
12| 110 | O 0
13| 110 |1 0
14| 11|10 1
15 11|11 0

22. 3anucaTh JOTWYECKyl0 (GYyHKIMIO Y 4YeThlpex nepemeHHbix X0, X1,
X2,X3, mpeiacTaBIICHHYI0 B BUJIe HUXKE TMpuBeaeHHOM Tabmuiei, B CIAHD.
Ynpoctute  Beipaxkenue g CJH®, wucnonb3dys gumarpammy — Beiiua.
[IpeoOpazoBarh ympoiieHHoe BbipakeHue B 0Oasuc M-HE. HapucoBath cxemy,

pean3yIolyo NpeoOpa3oBaHHOE BbIPAXKEHHE.

B
Bxon | bixon
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4 1
5 1

23. 3anucaTh JOoruyeckyro (QyHKUuO Y 4yeTelpex nepemeHHnix X0, X1,
X2,X3, mpeiacTaBIICHHYI0 B BUJI€ HUXKE MpuBeacHHoW Tabmuip,, B CIAHO.
VYopoctute  Beipaxkenue qus  CHH®, wucnonb3dys aumarpammy  Beiiua.
[IpeobpazoBarh ympoieHHoe BbipaxkeHue B Oasuc M-HE. HapucoBath cxemy,

pean3yIolyo NpeoOpa3oBaHHOE BbIPAXKEHHE.

Bxop, Bbixopg,
Ne | X3 | X2 | X1 | X0 Y
0l 0joj|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
8 170|010 0
9 110 1] 0 1 0
10 110 1|0 0
11 110 1 1 0
12 1712|1010 0
13 11 1] 0 1 0
14 1] 1 1|0 1
15 111 1 1 1

Kpurepuu oueHuBaHus CTyI€HTA HA 3a4eTe

baxnbl Onenka TpeGoBanns k ¢(popMHUPOBAHHBIM KOMIIETEHIMAM
(peTHHTOB 3ayera




O OIICHKH)

86-100

«3a4meHoy

BeicTraBisieTcss CTyZIEHTY, €ClIM OH TJIYyOOKO H MPOYHO
YCBOWJI ~ NIPOrPAMMHBIM  MaTepuall,  HCYEPIBIBAIOLIE,
IIOCJIEZI0BATENbHO, YETKO M JIOTMYECKH CTPOMHO €ro
W3JIaraeT, yMEeT TECHO YBA3bIBATH TEOPUIO C IMPAKTHUKOM,
CBOOOJTHO CIIpaBIIICTCSI C MPAKTHYECKUMH  33aHUSIMHU,
BOIIPOCAMM M JIPYTMMHU BHJAMHM [PUMEHEHHUS 3HAHHM,
IIPUYEM HE 3aTPYAHSAETCS C OTBETOM IIPU BUIOU3MEHEHUU
3aJlaHu#, UCMOJIb3YeT B OTBETE MaTepuall MOHOTpaduIecKon
JUTEPATyphl, IPAaBUIBHO 0OOCHOBBIBAET MPUHATOE PEIICHUE.

76-85

«3a4meHo»

BricTaBigercs CTyACHTY, €ClIM OH TBEPAO 3HAECT MaTepuall,
IPaMOTHO M IO CYIIECTBY H3JIarae€T €ro, He JOIyCKas
CYLIECTBEHHBIX HETOYHOCTEH B OTBET€ Ha  BOIpPOC,
[PaBUIBHO NIPUMEHSET TEOPETUYECCKUE IIOJOKEHUS IIpH
pEIIeHNN MPAKTUYECKUX 3aJaHuil, BiIajeeT HEOOXOAUMbIMU
HAaBBIKAMU U IIPUEMAMU UX BBIIIOJIHEHHUS.

61-75

«3a4meHo»

BricTaBnsercss CTyIeHTy, €CIM OH MMEET 3HAaHUS TOJBKO
OCHOBHOI'O MaTepuajla, HO HE YCBOWJI €ro JeTalew,
JIOIYCKAeT  HETOYHOCTH, HENOCTAaTOYHO  IIPAaBUJIbHBIC
(bOpMyYITUPOBKH, HAapyUIECHUS JIOTUYECKON
[OCIEAOBATEIBHOCTH B H3JI0KEHUU  [POrPaAMMHOIO
MaTepUalia, HCHBITHIBAET 3aTPYAHEHUS IPU BBINOJHCHUU
[IPAKTUYECKOT 033 1aHUS.

0-60

«He3aA4YmeHo)

BeIcTaBisgercs CTyleHTY, KOTOPBIM HE 3HAET 3HAYUTEIIBHOU
4acTU IIPOrpaMMHOI0 MaTepHalla, JOIyCKaeT CYIECTBEHHbIE
OIIMOKH, HE BBINOJIHAET MPAKTUYECKOE 3a/1aHNUE.

OueHo4yHbIe cpeAcTBA AJsl TEKYyLeH aTTecTalun

TunoBbie KOHTPOJIbHBIE 3aIaHUA )11 TeKYylleil aTTecTallMU

TunoBbie KOHTPOJILHBbIE 3a1aHus 1

1. OHI/IH_II/ITC, 4TO TaKOC CKOPOCTL HapacTaHus HaIPSKCHHA Ha BBIXOAC

OV.

2. Tlepeuncnute BeIBOABI OV U yKaXuTe UX Ha3HAUCHHUE.

3. OnummuTte, Kak u3Mensercs kKodhduiment ycunenus OY ¢ pa3oMKHYTOU

OCIIBIO OoC IIp1u U3MCHCHHUHM 49aCTOThI BXOJHOI'O CHUI'HaJIa OT IIOCTOAHHOI'O TOKa OO0

100 MI'?

4. PazpaboraiiTe cxeMy MHBEPTUPYIOUIETO YCWIMTENSA ¢ KOd(PuIimeHTom

ycwiienus 200 ¢ ucnonb3zoBaHueM uaeaibHoro OVY.




5. Paspaboraiite CXeMy HEWHBEPTUPYIOLIETO YCUIJIMTENS C
kod¢pumenToM ycunenus 101 ¢ ucnonpzoBanuem uaeanbHoro OV.

6. OObsicHuTE, MOYeMy B HMHBEpTUpYIOIieM ycuiuTene Ha OY Bo3HUKaeT
BUPTYaJIbHAS 3€MJIS.

/. Uro Takoe HampsDKEHHE CMEIEHUs HYyJs, KaK €ro M3MEpUTh M Kak
YCTPAHUTb.

8. OObsAcHUTE 3HAYEHHE: TMPOM3BEIACHHUS TMOJOCHI TPOMYCKaHHS Ha
KO3 PULIMEHT YCUIICHHUS.

9. OO®BsAcHUTE 3HAYCHUE: YACTOTA €IUHUIHOTO YCUIICHUSI.

10. Onumute paGoTy moBTOpUTENss HampsokeHuss Ha OY u mpuBeauTe
IpUMEpP €ro NPUMEHEHUS.

11. B xakoM ciy4yae TpeanouTUTENIbHEeE MCIOIb30BaTh HEMHBEPTHPYIOIIHIA
YCWJIUTEIb, @ HE HHBEPTUPYIOITUH.

12. TlepeuncnuTe OCHOBHBIE XapaKTEPUCTUKU HICAIBHOTO OIEPAllMOHHOTO
YCHUITUTEIIS.

13. Tlouemy B ycmuTenbHbIX ycTpoiicTBax OV He ucnonb3yercs 6e3 1enei
OTpHULIATEILHON 00paTHO CBSI3U

14. Tlepeuncnute M OOOCHYWTE JIOCTOMHCTBA AaKTUBHBIX (UIBTPOB, IIO
CPaBHEHUIO C TACCUBHBIMU (DUITBTPAMHU.

15. Pazpaboraiite puiIbTp HU3KOM YaCTOTHI MEPBOTO MOPSIKA C YACTOTOU
cpesa 15 kI'.

16. Pazpaboraiite GUIBTp BHICOKON YaCTOTHI MEPBOTO MOPSIKA C YACTOTOM
cpesa 20 ['m.

17. Pacckaxxute O TpUHIUIE pabOThl (UIBTPA HU3KOW YaCTOTHI BTOPOTO
NopsiIKa U OOBSICHUTE, TOYEMYy €ro XapaKTepUCTHKHU Jydine, 4yeM y ¢uibTpa
NEPBOTO MOPAIKA.

18. Pa3paboraiiTe mos0COBOM (UIBTP, COCTOANUN U3 (UIBTPOB HUZKUX U
BBICOKHMX YacTOT MepBOTO mopsiaka. HikHsas yacToTa cpe3a momkHa ObITh 2 KI I,

BepXHAA yactoTa cpe3a 5 k['1, koadduimeHT ycuiieHrs Ha LEHTPaAIbHON YacToTe

1,5.



19. OGbsicauTe npUHIMI PabOTHI MOJOCOBOTO (PUIBTPA C OTPUIATEILHBIMU
oOpatHbiMH cBsi3aMU. [louemy ero AUX otrnmuaercs ot AUX mosjocoBoro
¢unbTpa, MOCTPOEHHOIO IYTEM IOCJIENOBATEIBHOTO COCOUHEHMSI (UIBTPOB
HU3KOM M BBICOKOM 4acTOT?

20. HauepTtute CTpyKTyphl TpEX pa3iNyuHbIX TUIIOB aKTUBHBIX (PUIBTPOB.

21. PazpaOotaiite cxeMy /i1 CMELIMBAaHUS TPEX 3BYKOBBIX CUTHAJIOB,
IpUyYeM JBa W3 HUX HMEIOT PaBHYIO aMIUIUTYAY, @ TPETHA — MOJOBHHY OT HX
aMIUIUTYbl. B BBIXOJTHOM CHUTrHajl€ BCE TPU BXOJHBIX CUTHAJA JOJDKHBI OBITH
MIPEICTABJICHBI B PABHBIX JOJISX.

22. O0ObsicHUTE, Kak TpUMEHEeHHe Au(PEepeHInaIbHbIX YCHUIUTECH
MO3BOJISIET BBIIEIATH cl1a0ble CUTHAJIBI Ha OHE OOJIBIINX TTOMEX.

23. OnummTe, Kak C MOMOINIBI0 MOCTa YHWUTCTOHA HW3MEPUTh HEH3BECTHOE
COIIPOTHUBIICHUE.

24. O0bsicHUTE, KaK pabOTaeT MHTErpaTop Ha ONEPAIMOHHOM YCHJIUTENE
IIPU TOCTOSIHHOM BXO/JIHOM HAIPSKCHHH.

25. Kak MOXHO UCIONB30BaTh MHTETPATOp B KadyecTBe TIeHepaTopa
MUJI000Pa3HOrO HANPSIKEHUS?

26. Onumute  paboTy  uHBepTupyromero  Tpurrepa Ilmurra Ha
OIEPaIIMIOHHOM YCHJIUTEJIE.

27. Onumute paboTy HewHBepTupytomiero tpurrepa I[lImurra Ha
OIEPaIIMOHHOM YCHJIUTEJIE.

28. B d4emM COCTOMT NpPEUMYIIECTBO MNpUMEHEeHHs TuddepeHInanbHOro
YCHJIMTENBHOTO Kackala B KaueCTBE BXOAHOTO kackana OVY.

29. Uro Takoe nuddepernuanpapii BxoaHou curaan OY.

30. Yro Takoe cuHbaszHbiii BXoaHOU curHain OY.

31. Kak onpenensiercs KOCC.

32. Hapucyiite  npumepHble Tpadukud  CTAaTUYECKON  TEpenaToOYHOU
xapaktepucTukd UBbIX=f(UBX) uisi MHBEPTUPYIOUIETO W HEUMHBEPTUPYIOLIETO
BKIItoueHu OY ¢ yueToM cMelIeHHs HyJIsl U HACBIILEHUS YCUITUTEIIS.

33. Kakoe w3 BxomHbix compotuBieHudt OY  (cuHbazHoe WU

nuddepeHnnanbHoe) 00bIIe U OYeMY.



34. B ueM 3akirogaeTcs IPEeUMYIECTBO HECKOppekTrpoBanHoro OV mepen
aHanoruyebiM OY ¢ m0JIHOM BHYTPEHHENW KOPPEKLUEN.

35. Yem ompenenstorcs BEIUMYMHBI PE3UCTOPOB M HMX COOTHOIIEHHE Ha
HeuHBepTUpyromeM Bxoae OV B nuddepeHranrbHOM BKIIOYESHUH.

36. [Touemy pe3ucTop, KOMIIEHCUPYIOUTUN CMEIlleHUEe HYJsl, 00YCIOBICHHOE
BXOAHBIMU TokamMu OY, HE NPUMEHSIOT B YCUIMTEISAX C I[OJEBBIMU
TPaH3UCTOPAMH.

37. MOXXHO 1M B CXEMe C JBYXIOJSPHBIM MNHUTaHUEM MNpuMeHuTb OV,
NpeIHAa3HAYEHHBIN JUIsl HCIOJIB30BAHMS B CXEMaX € OJIHOMOJIAPHBIM MUTAHUEM.

38. MOXHO 7T© B CXeM€ C OJHOIMOJSPHBIM NHUTaHueM TpuMeHuTs OV,
MpEAHA3HAYCHHBIN [JI1 KCIOJb30BaHUS B CXEMaX C JBYXIOJSIPHBIM IHTAaHUEM.
Ecnu MOXHO, TO, IPU KAKUX OTPAHUYEHUSAX.

39. YBenuueHue COnpoTUBICHUN PEe3UCTOPOB B IEMAX oOpaTHOU cBsizu OY
YMEHBILIAET HAarpy3Ky YCHWJIMTENS M CHUXAET notpedieHue sHepruu. [louemy xe
TH CONPOTHUBIIEHUS HE BBHIOMPAIOT O4YEHb OonpmUMU. Yem omnpenensercs
MaKCHMaJibHas BeJIMYMHA Pe3UCTOpa OOpaTHOM CBSI3H.

40. [IpuBenure mpumepbl  ucmonb3oBanus OY B yCTpOWCTBAX,
BBITIOJTHSIOMINX PA3IMYHbIE MATEMATUYECKUE ONEPALNH.

41. Kakoii xapakTep HMEET BXOJHOE COINPOTUBIEHUE UHTErparopa B
00J1aCTH HU3KHUX YaCTOT, BBICOKMX YaCTOT.

42. Ecin Ha BXxoA OV, BKIIOYEHHOTO IO CXEME HMHTErparopa, IMojacTcs
HaIpsHKEHUE CUMMETPUYHON MPSIMOYTOJIbHOM (pOpMBI (ME€aHIp), TO CUTHAJ KaKou
(bOopMBI MOXKHO 05KHMJIaTh HA BBIXOJIE.

43. KakoBbl TPEeUMYIIECTBA AaKTUBHBIX YAaCTOTHBIX (PWIBTPOB TEpe
MACCUBHBIMU.

44, JlaiiTe kauecTBeHHOE cpaBHeHUE GuabTpoB barTepBopTa u beccens.

45.B ueMm mnpeumymiecTBO (QmiIbTpa 0O0J€€ BBICOKOTO TOpAIKA TIO
CpPaBHEHUIO € (GUIBTPOM OO0J€€ HHM3KOrO MOpS/IKa, UMEIOIIMM Ty K€ IMOJIOCY
IPOITYCKAHMUS.

46. YUem omnpenensercd AMHAMUYECKUN JIMANa3oH JOrapu(pMUpyIOIIEro

npeodpazoBaTes.



47. KakoBO IPenMyIIEeCTBO CXEMbI JJOTapU(MUPYIOIIETO TPeoOpa3zoBaTes C
OUMOJSIPHBIM TPAH3UCTOPOM I10 CPABHEHUIO CO CXEMOMU € JUOJIOM.

48.Yem  OOBSACHSETCS  HEXKENATeJIbHOCTh  MPUMEHEHUS  TACCUBHBIX
BBIIPSIMUTENEH HA TMO/IAX B U3MEPUTEIBHBIX CXEMaX.

49. B 4eMm MIPEUMYIIECTBO MHBEPTHPYIOIINX MU3MEPUTEITBHBIX
OJIHOTIOJYTIEPUOIHBIX BBIIPSIMUTENIEH MTEPE]l HEUHBEPTUPYIOIINUMHU.

50. KakoBbI mpenMyIecTBa MHTETPATLHOTO KOMITAPATOpa MO CPABHEHHUIO CO
cxemoil kommaparopa Ha OVY.

51. K kakux ciyvasx npumMeHeHne OV B KayecTBE KOMIIapaToOpa MOXKET

OBITH MNPpCAINOYTUTCIBHO.

Tunosblie KOHTPOJIbHBIC 3a/1aHUA 2

1. 3anummure aecstuuHoe yucyio 30 B JBOMYHOM KOJIE.

2. Samummre nsonynoe ynciio 0111010 B qecaTHaHOM KOJIE.

3. VYKaxuTe ypOBHM HAINpPSHKEHUS WHTETPATBHBIX MHUKPOCXEM TPUITEPOB
cepun TTJI, npuHrmaemble 3a sorndeckyro | u jmorndecknii 0 pu HanpsKEHUU
nuTtanus S5 B.

4. CocrtaBpTe TaOJUIIBI UCTUHHOCTH W HAPUCYUTE CXEMHOE O0O3HAUYCHHE
TPEXBXOJI0OBBIX Jiornueckux anemeHToB: a) U, NJIW, U-HE u UJIU-HE; 6) 21UJIU-
HE.

5. Omnpenenurte 4rcCiIO BO3MOKHBIX OMHApHBIX kKoMOuHauii Thuna 0 u 1 ais
JOTUYECKOM (DYHKLIMU C YUCIOM apryMEHTOB: a) N =3;6) N = 5.

6. KakoBo BeIpakeHHE JTOTHYECKOW (DYHKIIMM ABYX MEpEeMEHHBbIX X1 u X2,
peanu3yeMou 3IEMEHTOM «cTpetika [Tupcay.

7. KaxoBo BeIpakeHHE JTOTUYECKOW (PYHKITMM ABYX MEpEeMEHHbIX X1 u X2,
peanuzyemoii anemenToM «mtpux leddepar.

8. VYcnoBHo-rpaduueckoe obo3HaueHue iementa NJIN.

9. VYcnoBHo-Tpaduueckoe o6o3HaUeHHE demenTa H.

10. YcnoBHo-Tpaduyeckoe o6o3HaueHue snemerTa HE.

11. Haueprture Tabauiy uctTuHHOCTH 3nemenTa 2NJIN



12. Hauepturerabauiyy MCTUHHOCTH 3rieMenTa 21

13. Hauepture Tabnuiy uctuaHoctu >nementa HE

14. Haueptute Tabiuny uctuaHoctu At anementos U, U-HE, UJINW u HE-
NJIN.

15. CpaBuure cepuun HC 4000B ¢ 74LSXX mno TpeOGoBaHMSIM K HX
MCTOYHUKAM MTUTAHUS.

16. CpaBaute cepun HC 4000B ¢ 74LSXX mo ObICTpOACHCTBUIO U
MOMEXOYCTOMYMBOCTH.

17. Ykaxute, B Kakux ClaydasiX JJis peaiM3allid CXeMbl OOJIbIlIEe MOJIXOIST
ounonspusie UC, a B kakux — KMOIL

18. O6bsicaute, kak pocturaercs ObicTpoaeiictBue OCJI HC, kakue

poOJIeMbl TIPU A’TOM BO3HHUKAIOT.

19. Yopoctute BBIpa)KEHUE u HayepTUTE €ro Ta0IUILy
UCTUHHOCTH: A*B + A*B.

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

21. Yopocrture BBIPKCHHUE, " HA4YCPTUTE AKBUBAJICHTHYIO
cxewy:Z = AB + AB + AB,

22. Yupocrture BBIpaXKEHUE, u HayepTUTE SKBUBAJICHTHYIO
cxemy: Z = ABC + ABC .

23. Yupocrture BBIpaXKEHUE, u HayepTUTE SKBUBAJICHTHYIO
xony:Z = As1 + Aol + Be()

24. Yupocrture BBIpaKEHUE, 17§ HA4YEPTUTE SKBUBAJICHTHYIO
e Z = (A + B)s(A + O)

25. Yopocrture BBIPKCHHUE, u HAYEPTUTE AKBUBAJICHTHYIO

exemy:Z = ABCD + ABCD + ABCD,



26. B uém 3akmouaercss muHuMmm3anus DPAJl ¢ momomiplo auarpaMMel
Benua.

27. B uém 3axmmrouaercss MUHUMM3aALUs Hegoonpeaeacéauoin OAJL.

28. Kakoe ycTpOWCTBO ClleqyeT HCIOJIb30BaTh U PEIICHUS 3a/Javyu:
npeoOpa3oBaHus JBOMYHO-JECATUYHOTO KOJA B JECATUYHBIM JJIs yNpaBleHUs
WHJIUKATOPOM.

29. Kakoe ycTpOWCTBO ClielyeT HCIONB30BaTh MJIs PEIICHUS 3aJadyu:
npeoOpa3oBaHue JECATUYHBIX YHCEI B IBOMYHBIC.

30. Kakoe ycTpo#CTBO ClieTyeT UCIIOJIb30BaTh AJII KOMMYTAIIUU B 3aJaHHOM
MOPSJIKE CHUTHAJOB, NOCTYMAIOIIMX C HECKOJbKMX BXOJIHBIX IIMH Ha OJHY
BBIXO/JIHYIO.

31. Kakoe ycCTpOMCTBO ClEIyeT WCIONb30BaTh [JIsl paclpeneicHus] B
TpeOyeMOl IOCIIE0BATENbHOCTH 10 HECKOJIBKUM BBIXOJaM CHUTHAJIOB C OJHOIO
MH(POPMALMOHHOTO BXO/1a.

32. CKOTIbKO BBIXOJIOB 'y Jemmdparopa MpH Tpex HHPOPMAIMOHHBIX
BXOJIaX.

33. CkonbKkO BBIXOJOB y Imu(dpaTopa Mpu UYeThIpeX HH(POPMAITMOHHBIX
BXOJIaX.

34. Pa3paboraiite 3-paspsiaHbiii  npeoOpazoBaresib JBOMYHOTO KoOJa B
JECSITEPUYHBINA, UCTI0JIB3YA TOJbKO AneMeHTsl MJIN-HE.

35. O0BsicHUTE, KaK pabOTaeT MYJIbTUILUIEKCOP C ABYMS BXOJIaMH.

36. Pa3paboraiite 3-BXOAOBBIA MYJIBTHILUIEKCOP C BXOJOM OJIOKMPOBKH H
JBYMSI BBIXOJIJaMU — HHBEPTUPYIOLIUM U HEUHBEPTUPYIOIIHUM.

37. Pazpabotaiite 4-BXOIOBBI MYJIbTHUILUIEKCOP C HCIOJB30BAHUEM TOJBKO
anemenToB NJIM-HE.

38. OnumuTe MNpUEMbl, HCHOJIb3yeMble Ui TOCTPOEHUS CHUCTEM C
POM3BOJIBHBIMU TAOJIMIIAMU UCTUHHOCTH, UCIOJIb3yEMbIE B CIyUasx, KOrja cxema
HA JIOTUYECKHUX 3JIEMEHTaX OKa3bIBAETCS YPE3MEPHO CIIOKHOM.

39. O0bsacHUTE, KaKk paboTaeT TpUrrep, coOOpaHHbIA U3 IBYX 3JeMEHTOB -

HE.



40. Haueptute Trpadukd H3MEHEHMH COCTOSHMHA BXOJAa M  BBIXOJA,
OTKCHIBAIONINE PabOTy CYETHOTO TPUTTEPA.

41. O0bsicHUTE, KaK COEAUHUTH  D-Tpurrepbl Il  MOCTPOCHHUS
ACHHXPOHHOTO CUETYHKA.

42. Kakoit OCHOBHOM HEIOCTaTOK Yy acMHXpOHHOro cuetdynka? OObsCHUTE,
KaK B CHHXPOHHOM CUETYHUKE 3TOT HEJIOCTATOK MPEOA0JIEH.

43. Onumute paboTy MeCATUIHOTO CYeTUrKa ¢ Bhixogaamu «1 Ha 10»

44, HauepTuTe CcXeMy pErucrpa CIBUra C IOCIEIOBATEIbHBIM BXOIOM H
napajuielbHbIM BBIXOJOM. B cxeme ucnomnsiyiite 4 tpurrepa D-tuna. O0bsacHuTe,
KakK 3Ta cxema paboTaer.

45. O0bsicHUTE, KaKk paboTaeT cueTynk JKoHCcoHa.

46. [laiiTe ompeneneHe u YCIOBHOE H300pakeHHe aemudparopa.

47. JlaiiTe onpeeneHrue U yCIOBHOE U300paxkeHue mudparopa.

48. KakoBbl Ha3HaueHUE U GYHKIIMOHAIbHAS CXeMa MYJIbTHILIEKCOPA.

49. KakoBbl Ha3HAYeHNE U (HYHKIIMOHATIBHAS CXeMa IeMYJIbTUIIIIEKCOpa.

50. Onpenenure nmoustue "rpurrep".

51. [lepeuncnure pa3HOBUIHOCTH LIU(PPOBBIX TPUTTEPOB.

52. [lpoananusupyiite padboTy acuHXpoHHOTO RS-Tpurrepa.

53. Kakass koMOMHaIMs BXOJHBIX CHUTHAJIOB SIBISCTCS 3alpEIICHHON s
acMHXpOHHOro RS-Tpurrepa.

54. KakoBo ycioBHoe rpadgudeckoe obo3znauenue JK-rpurrepa.

55. KakoBo ycnoBHoe rpaduueckoe o0o3HaueHue RS-tpurrepa.

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

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

58. Uto 03HayaeT TUHAMHUYECKOE YIIpaBJiIeHUE TPUTTEpaMu

59.Yem otTauyaercs JAMHAMHUYECKOE  YOpPABIEHUWE TPUITEPaMH  OT
CTaTHUYECKOTO YIPABJICHUS.

60. B xakoM Buae (QUKCHUpyeTCS B CUETYMKE YMCIO MOCTYMUBLIMX Ha €ro

BXOI UMIIYJIBCOB.



61. Ykaxure, yeMy paBeH MOAyJlIb M mepecdyeTra ABOMYHOTO N-Pa3psiiHOTO
CUETYHKA.

62. Ykaxure HEoOXOJUMOE YMCIO BBIXOJOB JBOMYHOTO CUETYMKA JIs
BBIJIAYM PE3YJIBTATOB CYETA 28 UMITYJIbCOB.

63. CKOJIBKO TPUITEPOB JIOJKEH UMETh JBOMYHO-KOJUPOBAHHBIA CUETUHUK C
ko3 dunmrenTom nepecuera M = 8.

64. Iloscuute npUHLUI (HYHKIMOHUPOBAHUS TPEXPA3PATHOTO CUYETUMKA
UMITYJIbCOB.

65. [IpuBeauTe cxemMy JECATHYHOTO CUETYMKA UMITYJIHCOB.

66. [IpuBenuTe CTPYKTYPHYIO CXEMY NapauIeTbHOTO PETUCTPA.

67. IlpuBenuTe CTPYKTYPHYIO CXEMY CABUTAIOIIETO PETUCTPA.

68. OnummuTe padoTy 8-paszpsmHoro napamwienbHoro AT

69. Uto siBNsieTCS OCHOBHBIM JJOCTOMHCTBOM NapajuieabHoro ALIIT?

70. OOBsicHUTE OPUHLUI UCIIOJIb30BaHUS HIOCJIEI0BAaTEILHOTO
npubamxenus B ALIL.

71. Onumute padoty [{Alla ¢ matpuneit R-2R.

72. CKONBKO HYXXHO KOMMApaToOpoB [UIsl TapauieIbHOro 6-pa3psiIHOTO

AITIT

Kpurepuu oieHKH BbINOJHEHU KOHTPOJBLHOIO 3aaanus 1, 2

100 ©OanioB BBICTABISETCS CTYACHTY, €CIM MPAaBUIBHO BBHINOJHEHO 4
3aJaHus B BapHUaHTE.

75 6aI0B BBICTABISETCS CTYJEHTY, €CJIH MPAaBUIBHO BBIIIOJIHEHO 3 3aJaHUS
B BapHaHTe.

50 6ayIoB BBICTABIISETCS CTY/IEHTY, €CJIU MPABUIIBHO BBIMOJIHEHO 2 3aaHUs
B BapHaHTe.

25 0aJIoB BBICTABIIAETCS CTYJIEHTY, €CJIM IIPABUIILHO BBIMOJIHEHO | 3a7aHue
B BapHaHTe.

0 OasI0B BBICTABIIAETCS CTYAEHTY, €CJIM HU OJHO 33JaHUE HE BBIIIOJIHEHO

IIPABUJIBHO.



