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ABSTRACT

Bachelor’s degree in 12.03.04 Biotechnical Systems and Technologies.

Study profile “Medical information systems”.

Course title: Digital and analog devices.

Variable part of Block 1, 3 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 (GPC-2); the ability to solve problems of analyzing and calculating
the characteristics of electrical circuits (GPC-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 (GPC-6); the ability to own the rules and methods of
installation, configuration and adjustment of nodes biotechnical systems,
including those associated with the inclusion of a human operator in the
control loop biomedical and environmental electronics (SPC-8).

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.I. Skhemotekhnika analogovykh i analogovo-tsifrovykh
elektronnykh ustroystv [Circuitry analog and analog-digital electronic
devices]. Moscow, DMK Press, 2018, 636p. (rus)

2. Rafikov, R.A. Elektronnyye tsepi i signaly. Analogovyye signaly i
ustroystva [Electronic circuits and signals. Analog Signals and Devices]. St.
Petersburg, Lan, 2017, 440p. (rus)

3. Bishop, O. Elektronnyye skhemy i sistemy [Electronic circuits and
systems]. Moscow, DMK Press, 2016, 576p. (rus)

Form of final control: pass-fail exam.



AHHOTaUMs K pado4eil mporpaMMe JUCHUIINHBI
«udposBbie 1 aHAJIOTOBbIE YCTPONCTBA)

JucuuninHa npelHa3HaueHa Jisi W3y4YeHus CcTyAeHTamMu 3 Kypca B 5
cemMecTpe, OOydJalIMMHCS [0  HampaBleHWto  moarotoBku  12.03.04
buorexHudeckue cucTeMbl W TexHoJoTMH, Tnpoduwib  «MeIuIMHCKUE
UH(GOPMAIIMOHHBIE CUCTEMBI. TPYI0€MKOCTh AUCHUILINHBI cocTaBisieT 3 3.e. (108
9). luctumianHa BXOIUT B BAPUATUBHYIO YaCTh, JUCIUILUIMHBI TI0 BHIOODY.

JucuunianHa CcBsi3aHa CO  CICAYIOIIMMH KypcaMH: «DJIEKTPOTEXHHUKA MU
AIEKTPOHUKAY, «MUKPOMPOIIECCOPHAS TEXHUKAY.

Heabro JUCIUTUIMHBI SIBISETCS U3yUYE€HUE TUMOBBIX (DYHKIIMOHAIBHBIX Y3JIOB,
MOYJICH W KOMIIOHEHTOB MU(POBBIX U aHAJOTOBBIX YCTPOMCTB, HX TIOCTPOCHHUE U
pabory.

3agayu:

1. VI3ydeHne TPUHIMIIOB MOCTPOSHUS M MPUMEHEHUS U(PPOBBIX YCTPOKCTB
AIIEKTPOHUKH; DJIIEMEHTHON 0a3bl IIU(GPOBBIX YCTPOMCTB; OCHOB pacyeTa UG POBBIX
YCTPOMCTB;

2. 3ydyeHune mMpuUHIUMIIOB MTOCTPOCHUS M IPUMEHEHUSI aHAJIOTOBBIX YCTPONUCTB
AJIEKTPOHUKH; OCHOB pacyeTa aHaJIOTOBBIX YCTPOUCTB;

3. O3HakomJIeHWE C TpaBWIaMH M METOJaMH MOHTa)ka, HACTPOUKH U
PETYIUPOBKH ITU(GPOBBIX M AHAIOTOBBIX YCTPOMCTB.

Jlnst  ycmemHOTO mM3ydeHus AucHUIUIMHBL  «l{udpoBbie W aHamoroBbIe
YCTPOMCTBa» Yy OOydYalomuXcs JJOHKHBI ObITh CHOPMHUPOBAHBI  CIEAYIONINE
MpeIBapUTEIbHBIE KOMIETEHIIMU: CIIOCOOHOCTh BBISBISTH €CTECTBEHHOHAYUYHYIO
CYITHOCTh TPOOJIEM, BO3HUKAIOIIMX B X0JI¢ MPO(ECCHOHANBHON NeITebHOCTH,
NPUBJIEKATh JUIsI HMX PEIICHUS COOTBETCTBYIONINN (HU3HUKO-MaTEMAaTUYECKUN
anmapatr (OIIK-2); cmocoOHOCTH peliarh 3ajJadyd aHajiu3a U pacuera
XapaKTepuCTHK dekTpudeckux memnei (OI1K-3).

B pesynpTaTe mM3ydeHUs MaHHOW AUCITUIUIMHBI y CTYJIEHTOB (DOPMUPYIOTCS
cinenyomme odmenpodeccuoHaabHble W MPOo(ECCHOHANBHBIE KOMIICTCHITUN
(37IeMEHThl KOMIIETEHIIHMI): CIIOCOOHOCTh OCYIIECTBJIATh IIOUCK, XpaHEHUE,
00paboTKy M aHanu3 WH(pOpPMAIMK U3 PA3IUYHBIX HCTOYHHKOB M 0a3 JaHHBIX,
MPECTABIATh €€ B TpebyeMoM (dopmare ¢ HUCIOIb30BaHUEM HWH()OPMAIMOHHBIX,
KOMIIBIOTEPHBIX U ceTeBbIX TexHosorui (OITK-6); criocoOHOCTS BJIQJIETH
npaBWjIaMd W METOJAAaMH MOHTa)Xka, HACTPOWKHM W PETYJIHPOBKH  Y3JIOB
OMOTEXHUYECKUX CHUCTEM, B TOM YHCJIC CBSI3aHHBIX C BKJIIOUCHUEM YEJIOBEKa-
ormeparopa B KOHTYp VNpaBICHUS OWOMEAWIIMHCKON ©  JKOJOTUYECKOUN
anexTporHoi Texauku ([TK-8).

‘ Kon n popmympoBka ‘ Jranbl GopMHPOBAHMSA KOMIIETEHIIMHU




KOMIICTCHIMHA

(OIIK-6) CrtocobHOCTH

CHocoOBI OUCKA, XpaHEHUs1, 00padOTKH 1 aHaIH3a
UH(pOpPMAIMU U3 Pa3IMYHBIX UCTOYHUKOB H 0a3

SHGKTpOHHOﬁ TCXHHUKHU

OCYILECTBIIATH MOKCK, 3Haer JTAHHBIX, CIIOCOOBI MPE/ICTaBICHUS €€ B TpeOyeMoM
XpaHeHHe, 06paboTKy i (dbopmare ¢ UCIIOIB30BAHUEM I/IH(bOpMaI;[I/IOHHBIX,
aHAT3 MHOPMALIH 13 KOMITBIOTEPHBIX M CETEBBIX TEXHOJIOTUI
pa3IMIHBIX OCYILECTBIISATh TIOUCK, XpaHEHHE, 00padOTKy U aHaN3
HCTOYHHKOB U 0a3 UH(OpPMAIIMU U3 Pa3JIMYHBIX UCTOYHHKOB U 0a3
JTaHHBIX, PEJICTABIIATh | YMeeT JIAHHBIX, PEJICTABIIATE €€ B TpeOyeMoM (opmare ¢
ee B TpeOyeMoM UCIIOJIb30BAHUEM UH(POPMAIIMOHHBIX, KOMITBIOTEPHBIX
dopmare ¢ Y CETEBBIX TEXHOJIOTHI
UCIIOJIb30BAHNEM HaBLIKAMM IOMCKa, XpPaHEHHUs1, 00pabOTKY U aHaIKM3a
MH(OPMAITHOHHBIX, uH()OpPMAIMU U3 PA3INYHBIX HCTOYHUKOB 1 0a3
KOMIIBIOTCPHBIX 1 Bnaneer JIaHHBIX, HABBLIKAMH [IPEICTABICHHUS €€ B TpEOyeMOM
CETCBBIX TEXHOJIOTMH (opmaTe ¢ UCIOIB30BaAHMEM HH)OPMAIIHOHHBIX,

KOMITBFOTEPHBIX U CETEBBIX TEXHOJIOTUI

NpaBUjia U METOJIbI MOHTaXa, HACTPONKH U
(IIK-8) CnocoGHocTh PEryJINPOBKY y3JI0B OMOTEXHUYECKUX CUCTEM, B TOM
BJIAZICTD IIpaBHJIAMH 1 3Haer YUCJIE CBS3aHHBIX C BKIIIOUEHUEM YEJI0BEKa-0OIepaTopa
MCTOZIaMH MOHTaXa, B KOHTYp YIIPaBICHHUS OMOMETUIINHCKON U
HACTPOHKHU U AKOJIOTUYECKOU JICKTPOHHON TEXHUKH
PETYJIMPOBKH Y3JI0B =
U OTeXHITECH X MPOU3BOJIUTh MOHTaX, HACTPOUKY U PETYITHPOBKY

y3JI0B OMOTEXHUYECKUX CHCTEM, B TOM YHCIIC
CHCTEM, B TOM YHCIIC

Ymeer CBSI3aHHBIX C BKIIIOYCHUEM YEIIOBEKa-oIepaTopa B

CBATAMHPIX © KOHTYp YIPaBJICHUSI OMOMETUIIMHCKON U
BKJIFOUCHHEM YeJIOBEKa- . .

9KOJIOTUYECKOM ANEKTPOHHOU TEXHUKHU
oreparopa B KOHTYP -
yIIpaBIIeHHs NpaBUJIaAMU U METOJIaMH MOHTaXa, HACTPOHKU U
BHOMETHIIHHCKOM 1 PETYJIMPOBKH Y3JI0B OMOTEXHHYECKUX CUCTEM, B TOM
KOOI HIECKO Brnaneer | umciie cBS3aHHBIX C BKJIIIOYEHHEM YEIOBEKa-0MepaTopa

B KOHTYD YIIpaBJIeHUS OMOMEIUITUHCKON U
AKOJIOTUYECKOU JIEKTPOHHON TEXHUKU

st hbopMupoBaHUs BBINIEYKAa3aHHBIX KOMIIETCHIIMM B paMKax JUCIUTIIMHBI

«IIudpoBbie M aHAJIIOTOBBIE YCTPOMCTBA» MPUMEHSIOTCA CICAYIOIIUE METOJbI

aKTHUBHOT0/ HHTCPAKTUBHOI'O

KOHCYJIbTUPOBAHHC.

oOy4eHHUs: JeKUUs-KOHPEepeHLIHs,

|. CTPYKTYPA U COAEP)KAHUE TEOPETUYECKOM YACTH KYPCA

Paznen |. AnasioroBble ycrpoiicTa (6 yac.)

Tema 1. Onepannonnbie ycunrean (2 yac.)

O6mue cBenenus. MpeanbHbIM omnepanlMOHHOW ycunutTenb. CranmapTHas

cXxema OMNepalMoOHHOTo ycuiuTens. IlapameTpbl omneparMoHHBIX YCHIIMTENEH.

Turmsr

OIICpaliMOHHBIX

YCHJIUTEIIEH.

HuddepenunanbHoe  BKIIOUYEHHE.

HNuBepTtupyromiee BkIoueHue. HeumHBeptupyroimiee BkItoueHHE. OIHOMONSIPHOE

IMATAHHUC OIICPAITMOHHBIX YCHHHTCHCﬁ.



Tema 2. OyHKHMOHA/BHBIE YCTPOHCTBA aHAJOrOBOIl JjeKTpoHuKH (4
qac.)

JIuHeliHbpIe aHAJIOTOBBIE BBIYMCIIUTEIBHBIE CXEMbl. AKTUBHBIE JIEKTPHUUECKUE
¢unbTpel. M3mepurensHble ycunurenan. Cxembl HETMHEMHOTrO NpeoOpa3oBaHMs
curHaiioB. M3amepurensnusie cxeMbl. Kommnapartopsl.

Paznen |l. HHudpossie yerpoiicTBa (12 yac.)

Tema 1. BBenenue B uudppoByio TeXHuKy (2 gac.)

Cucrempr  cumcnenus. Ludpoeie mukpocxembl. Buasl.  Obnactu
npumeHeHus. Onucanue. Jlornueckue 3JIeMEHTHl. TpaH3uCTOPHO-TPAH3UCTOPHAS
noruka. Jloruka Ha kommuiemeHTapabix MOII Tpan3uctopax. Bi-CMOS noruka.

Tema 2. KomOuHanmoHHbIE ycTpoiicTBa (2 4ac.)

3akoHbl asreOpbl Joruku. CHHTE3 KOMOWHAIIMOHHBIX CXEM IO MPOU3BOJIBHON
Tadnuie WCTUHHOCTH. Jlekoepsl. Konepsr. MynbTUILIIEKCOPHI.
JleMyIbTUILIIEKCOPBI.

Tema 3. Tpurrepsi (2 gac.)

[Toctpoenue Ttpurrepueix cxeMm. RS-tpurrepsl. Cratmdeckue D-tpurrepsi.
MertactabmibHOCTh TpurrepoB. [unamuueckue D-tpurreper. T-tpurrepsi. JK-
TPUITED.

Tema 4. Cuerunkn (2 yac.)

ACHHXpOHHBIE JIBOWYHBbIE CUETUMKU. HenBowuHble CUETYMKH C OOpaTHOU
CBA3bl0. HenBonuHble CYETYMKM C NPEABAPUTEIBHOM 3anmuChi0. CUHXPOHHBIE
KOJIbLEBbIE CUETUUKH. CUHXPOHHBIE IBOMYHBIE CUETUUKHU.

Tema 5. Peructpsl (2 yac.)

[TapayutenibHbie peructpol. [lociienoBarenbHble PETUCTPBI. Y HUBEPCAIBHBIE
PETHUCTPBHI.

Tema 6. lludpoanasioroBbie U aHaoro-uudpoBbie nMpeodpazoaresnn (2
qac.)

O6mme cBeaenus. Ilapamnensubie I[[AIL.  TlocnenoBarensubie  ITAIL
[Ipumenenne LIAIL.  Ilapamnensnpie AL, IlocnenoBarenbuble  ALIIL
[Tpumenenue ALIIL

II. CTPYKTYPA U COJAEP)KAHUE MPAKTHUYECKOHN YACTH KYPCA
IIpakTnueckne 3ansaTus (36 yac.)

3ansitue 1. OCHOBHBIE CXeMbI BKJIIOYEHHS ONEPANMOHHOTO ycuinTes (2
qyac.)
1. Cxema moBTOPUTENS HANIPSKEHHUS.
2. CxemMa MHBEPTUPYIOLIETO YCUIIUTEIIS.
3. CxeMa HEHHBEPTUPYIOIIETO YCUITUTES.



. AuddepennnanbHoe BKIIOUEHHE.

3ansTue 2. OQHONOJSIPHOE NMTAHKWE ONIEPALMOHHBIX ycuauTeJeii (2 4ac.)
. O0uIre cBeeHus.
. CMmenieHre onepaMoHHOrO YCUJIMTENS ¢ OJHOMOJISIPHBIM TUTAaHUEM.
. BBeteHne uCKyCCTBEHHOM HYJIEBOW TOUYKH.

o0k wWNE W e

W e

Ok wWNhE

W

. [Ipumenenune npeobpazoBaTenell HaIPsHKEHUSI.

3ansTue 3. CxeMbl JIUHEHHOr0 MPeoOpa3oBaHus CUTHAJIOB (2 yac.)
W cTouHMKYN HaAIPSKEHUS, YIIPABIISIEMbIE TOKOM.
HcTtouHnKku TOKa, ynpaBisieMble HAPSHKECHUEM.
HNHBepTOpHI CONPOTUBIICHUS.
I'mpatopsr.

3ansaTue 4-5. AKTUBHBIE djIeKTpUYeckue GuiabTpsl (4 yac.)
OCHOBHBIE IOHATHS.
@uIbTphl HX)KHUX YaCTOT.
Q@WIBTPHI BEPXHUX YaCTOT.
[TonocoBbie PUABTPEI.
[Tonoco-nonasnstonme GUILTPHI.
Peanuzauus GpuiabTpoB Ha ONEPALMOHHBIX YCUIIUTEISX.

3ansitue 6. U3mepurebHbie yeuiauTeu (2 yac.)
N3mMepuTenbHbIN yCUIINTENb HA OJTHOM ONEPAllMOHHOM YCUJIUTEJE.
N3MepuTenbHbI yCUIUTENb HA ABYX ONEPALIMOHHBIX YCUIUTENSX.
N3MepuTenbHbIN yCUIIUTENb HA TPEX OMEPAMOHHBIX YCHIIUTEIIAX.
[IpuMeHeHue U3MEPUTETBHBIX YCUITUTEIEH.

3ansTue 7. CxeMbl HEeJIMHENHOTO TPe00PaA30BaHUA CUTHAJIOB (2 yac.)
Jlorapudmupyromire npeodpa3oBaTeu.
DKCNOHEHITMAIBHBIC TTPEOoOpa30BaTeIu.
[Tpeun3noHHbIE BEITPSIMUTEIIH.
HNuTerpupyromas cxema.

Huddepenuupyromias cxema.

3ausTue 8. U3MepuTeabHbIe cXeMbl (2 4ac.)
N3mepenue 3apsiaa.
HN3smepurenu aMIuinTy abl.
DOTOINEKTPUUECKUE U3MEPEHHUS.
MoOCTOBBIE U3MEPUTEIIBHBIE CXEMBI.



o O1

. I3mepeHue teMieparypel.
. Kommapatopsl.

3ansTue 9. Anreopa JJoruku u Jorndeckue pynkuum (2 yac.)
. AnreOpa oTuKHU. YTIPOIIEHUE TOTUIECKIX BBIPAKESHUH,
. [IpencraBieHne JOruaeckux QyHKITHH.
. 3anuck jorudeckort GpyHkiuu o tadiuie B Buae CAHO.
. 3anucek orudeckoit pyHkiuu no tadnwuie B Buge CKHO.

no

W e

> wh e

=

ok wWwhE

3ansitue 10-11. ITocTtpoenne toruveckoi cxemsbl (4 yac.)
MuHuMuU3aIms JoOTUIeCcKuX QyHKIIH.
[IpeoOpazoBanue nornyeckoi pynkuuu B 6azuc M-HE.
[IpeoOpazoBanue nornyeckoi pynkuuu B 6azuc MJIN-HE.

3ansitue 12. Jlormyeckue 3j1eMeHTHI U cXeMbl (2 4ac.)
OCHOBHBIE JIOTUYECKUE FJIEMEHTHI.
[lepexon oT Jornyeckoil GyHKIHUU K JIOTHYECKOU CXEME.

3ansitue 13. [Ipeodpa3oBaTesn koa0B (2 yac.)
Hemmdparop.
udparop.
JIeMyJIbTUIIIIEKCOP.
MynbTHUILIIEKCOP.

3ansitue 14. Tpurrepsl (2 uac.)
AcunxpoHHbIi RS-Tpurrep.
Cunxponnbiii RS-Tpurrep.
T-Tpurrep.
D-tpurrep.
JK-tpurrep.

3ansTue 15. Cueruuku (2 yac.)
ACHHXPOHHBIN CYETUHK.
CUHXpOHHBIN CYETUHK.
PeBepcuBHBIN CUETUHK.
JIeCATUYHBINA CUCTUYHK.

3ansiTue 16. Peructpsl (2 yac.)
[TapannenbHbINA PETUCTP CO CTATUYECKUM BXOJAOM TAKTUPOBAHUS.
[TapanienbHBINA PETUCTP ¢ TMHAMAYECKUM BXOJOM TaKTUPOBAHUA.



3. CaBUTOBBIE PETUCTPBHI.
4. YHUBepcalbHbIE PErHCTPBI.

3ausarue 17. Hudpoananorosrie npeodbpazoBartenu (2 yac.)
1. IMapamnensusie AIL

2. TlocnemoBsarennsubie ITAIL

3. IIpumenenue LIAIL

3ansTue 18. Anasoro-unponnie npeodpazoBaresu (2 yac.)
[Tapamnensasie ALIL.

AIIIT mocimenoBaTeILHOrO CUETA.

AIIT nmocnenoBaTeIbHOTO MPUOIMKEHUS.

Nurterpupyromme AL

[Ipumenenune ALILL

ok wWwNhE

JlaGopaTopHbie padoThI
Y4yeOHBIM  MJIAHOM  TMpOBEJEHHUE  Ja0OpaTOPHBIX  3aHATHH  HE
IIPELYCMOTPEHO.

1. YYEBHO-METO/NYECKOE OBECIHEYEHHUE
CAMOCTOSTEJIBHON PABOThI OBYYAIOIIUXCSI

VY4ebHo-MeToAMueCcKOoe oOecrieueHue CaMOCTOSATEIbHOMN paboTHI
oOyvaroruxcst no auctuiuinHe «lludpoBeie W aHAIOrOBBIE YCTPONCTBA»
npenacrasiieHo B [Ipunoxenuu 1 u BkiroyaeT B ceOs:

riaH-rpaduK BBITIOJHEHUS CAaMOCTOSATEILHON PabOThl IO AUCIUILUIMHE, B TOM
YHUCJIe MPUMEPHBIC HOPMBI BPEMEHH Ha BBITIOJIHCHHE 110 KXKOMY 33JIaHUIO;

XapaKTepUCTUKA 3aJaHul JJIi CaMOCTOSTENbHOW pabOThl OOy4YaroIIUXCs U
METOIMYCCKHE PEKOMEH IAIUU 110 WX BBITIOJIHCHHUIO;

TpeOOBaHMSI K  TPEACTABICHUIO W O(QOPMIICHMIO  PE3yJbTAaTOB
CaMOCTOSATEILHOM pabOTHI;

KPUTEPHUH OLICHKHU BBITIOJHEHHUS CAMOCTOSITEIbHON PaOOTHI.

IV. KOHTPOJIb JOCTUXXEHUS IEJENA KYPCA

Ne KoHTtponmmpyemslie OueHouHBIE CpEACTBA -
n/n | moaynu/ pazaensi / Kozp! n sTanst HAaVMEHOBAHUE
TEMBI JUCLUIIMHBI (bopmHupoBaHUs TEKYLIUI MPOMEKYTOUHAS
KOMIIETEHIIU I KOHTpPOJIb aTTecTanus

1 | AHamoroBsie OIIK-6, ITK-8 YO, K31 3ader.




yCTpoOHCTBa Bompocsr 1-15

2 | Hudposbie OIIK-6, I1K-8 YO, K32 3auer.
yCTpOMCTBa Bomnpocsr 16-36

VYO - ycTHbI# onpoc, K3 — KOHTpobHOE 3a1aHHUE.

TunoBsie KOHTPOJIbHBIC 3a/IAHUS], METOJJUUECKUE MAaTEPUAIIbI, OTPEEISIONINE
NpOIEAYpPhl OIEHWBAHUS 3HAHWM, YMEHUW W HABBIKOB W (W) OIbITA
NEATETLHOCTH, a TAaKXe KPUTEPUH W TIOKa3aTelid, HEOoOXOIUMBIE I OICHKU
3HAaHWM, YyMEHUH, HAaBBIKOB W XapaKTepHU3YIOIIHE dTambl (OPMUPOBAHUS
KOMIIETCHIIMA B TIPOIIECCE  OCBOCHHUS  OOpPa30BATENBbHOW  MPOTPAMMBI,
npenacrasiieHsl B [Ipunoxenun 2.

V. CIIMCOK YYEBHOM JIUTEPATYPbI U TH®OPMAIMOHHO-
METOAUYECKOE OBECIIEYHEHHUE JUCIHUIIIMHbI

OcHoBHas JuTeparypa
1. Bonouu, I'M. CxemoTexHHWKa aHAJOTOBBIX M aHAJOTOBO-LUU(POBBIX
AJIEKTPOHHBIX YCTPOUCTB [DnexkTpoHHblid pecype] / .. BomoBud. — DneKTpoH.
naH. — MockBa : JIMK Ilpecc, 2017. — 636 c¢. — Pexum pgocryma:
https://e.lanbook.com/book/107891. — 3aru. ¢ skpana.
2. PadukoB, P.A. DnekTpoHHBIE IENMU W CUTHAJIbl. AHAJIOTOBBIC CHUTHAJIBI U
yCTpoicTBa [DJIEKTpOHHBIA pecypc] : ydueOHoe mocodouwe / P.A. PadukoB. —
OnektpoH. naH. — Cankt-IlerepOypr : Jlans, 2017. — 440 c. — Pexum nocryna:
https://e.lanbook.com/book/95135. — 3aru1. ¢ skpaHa.
3. bumorn, O. DIeKTpOHHBIE CXEMbI U CUCTEMBI [ DIEKTPOHHBIN pecypc] : yueOHoe
nocobue / O. bumon ; nep. ¢ anrn. Padomzeit A.H.. — Dnektpon. nan. — Mocksa
JIMK  TIIpecc, 2016. — 576 c¢. —  Pexum  jocrymna:
https://e.lanbook.com/book/93262. — 3ari1. ¢ skpaHa.

JlonmosiHUTEILHAS JIUTEpaTypa
1. CmupnoB, FO.A. OCHOBBI MUKPOAJIEKTPOHUKH U MUKPOIIPOLIECCOPHOIN TEXHUKH
[DnexTponHbIi pecypc] : yuedHnoe mocodue / FO.A. Cmupnos, C.B. Coxoinos, E.B.
TutoB. — DnekrpoH. mad. — Cankt-Ilerepoypr : Jlans, 2013. — 496 c. —
Pexxum moctyna: https://e.lanbook.com/book/12948. — 3aru1. ¢ skpana.
2. AgepuenkoB, O.E. OCHOBBI CXEMOTEXHUKH aHAJIOTO-IIU(PPOBBIX YCTPOMCTB

[DnexTpoHHBIN pecypc] : yuebHoe mocobue / O.E. ABepueHKOB. — DJEKTPOH.
naH. — MockBa : JIMK IIpecc, 2012. — 80 c. — Pexum pocrymna:
https://e.lanbook.com/book/4139 . — 3aru. ¢ 5kpaHa.

3. ABepuenkos, O.E. UHTerpanbHble onepalioHHble YCHIIUTEIN U UX IPUMEHEHHUE

[DnexkTponHbI pecypc]| : yaeOHoe mocobue / O.E. ABepueHKOB. — DIJIEKTpPOH.


https://e.lanbook.com/book/12948
https://e.lanbook.com/book/4139

naH. — MockBa : JIMK Ilpecc, 2012. — 87 c¢. — Pexum pgocrymna:
https://e.lanbook.com/book/4138 . — 3ar1. ¢ 9kpaHa.

4. Mapuenko, A.JI. JlabopaTopHbIi TMPaKTUKYM II0 JJICKTPOTEXHUKE U
AJIEKTPOHUKE B cpenie Multisim [DnekTpoHHBIH pecypc] : yueOHoe mocodue / A.JL.
Mapuenko, C.B. OcBanba. — DnektpoH. gaH. — Mocksa : JIMK Ilpecc, 2010. —
448 c¢. — Pexum nocryna: https://e.lanbook.com/book/897. — 3aru. ¢ skpana.

5. Mapuenko, A.JI. OCHOBBI 3JEKTPOHUKHU [DIEKTPOHHBIN pecypc| : yueOHoe
nocobue / A.JI. Mapuenko. — DnektpoH. nan. — Mocksa : JIMK Ilpecc, 2010. —
296 c¢. — Pexum noctyna: https://e.lanbook.com/book/889 . — 3ari1. ¢ skpana.

6. Anekcees, 0. I'. Koponés, A. 0. Hucc, B. C. ITapmyro, A. D. Copoka, E. B.
WcTouHMK mUTaHUS AJ1 UCCIEA0OBaHUS UMITYJIbCHBIX DJIEKTPOXUMHYECKUX
nporeccos, 2015
https://lib.dvfu.ru:8443/lib/item?federated1d=130420807 &theme=FEFU

Ilepeyennb pecypcoB HH(POPMAMOHHO-TEJIEKOMMYHHUKAIMOHHOM ceTH
«AHTepHeT»

1. STMicroelectronics - MUKpO3JIEKTpOHHAs KOMIIAHHS, 3aHUMAIOIIMXCS
pa3pabOTKOM, H3TOTOBJICHUEM W TPOAAKEH Pa3IMYHBIX MOJIYIPOBOIHUKOBBIX
SIIEKTPOHHBIX K MHKPOAJICKTPOHHBIX KOMIIOHEHTOB: WWW.St.com.

2. Analog Devices - xommanus, paspaOarbIBaronias, IPOU3BOIAIIAS U
peanu3yomas BEICOKOIPON3BOAUTEIIbHBIE MHKPOCXEMBI 00paOOTKH aHATIOTOBBIX,
U(POBBIX M CMEIIAHHBIX CUTHAIOB. WWW.analog.com.

3. NXP Semiconductors - mocTaBIIMK BBICOKOIPOH3BOAUTEIbHBIX CMEIIAHHBIX
1IU(QPO-aHAIOTOBBIX W CTAaHJAPTHBIX  IOJYIPOBOJHUKOBBIX  KOMIIOHECHTOB:
WWw.NnxXp.com.

4. «AHTCTpeM» — pOcCCUiicKas rpyIlla KOMIAHUH, MPOU3BOAUTE]Ib HHTETPATbHBIX
cxeM: www.angstrem.ru.

5. Hayunas anextponHas 6udarorexka eLIBRARY.RU: http://elibrary.ru.

Ilepeyenb HPOPMALUOHHBIX TEXHOJIOI UM
U IPOTPaMMHOT0 o0ecrevYeHust
[Iporpammuoe oOecrieueHue, JOCTYIHOE CTYJICHTaM JJisi BBIIOJTHEHUS

3QJTaHUH TI0 TUCITUIUIMHE, a TAK)KE JIJI OpTaHU3allui CaMOCTOSITSIIFHON pabOThI:

MecTo pacnoJioxxeHust
KOMIILIOTEPHOM TeXHHUKH,
HA KOTOPOM YCTAHOBJIEHO

nporpamMMHoe
o0ecreueHue, KOJUYECTBO
padoumnx MecT

Ilepeyens NMporpaMMHOro odecneyeHust

KommnbroTepHslii kitace — Microsoft Office Professional Plus 2016 — odwucHsIi
kageapbl NaKeT, BKIIOYAIOMIMI IPOrpaMMHOE OOeCIeueHHne  JUIs
[TpubopocrpoeHus, paboThI C pa3TUYHBIMH THIIAMH JJOKYMEHTOB;

Ayn. E628, — 7Zip 9.20 - cB0oOOHBIN (hAIOBBIN apXUBATOP C BBHICOKOM
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21 CTEIEHBIO CHKATHS JAHHBIX;

— ABBYY FineReader 11 - mporpammMa mjisi ONTHYECKOTO
pacro3HaBaHKs CHMBOJIOB;

— Elcut 6.3 Student - mnporpamma s IPOBEACHHUS
WH)XCHEPHOTO aHalM3a W JBYMEPHOTO MOJEIMPOBAHUS
METOJIOM KOHEUHBIX 351eMeHToB (MKD);

— Adobe Acrobat XI Pro — maket mporpamm it CO31aHUsA U
MMPOCMOTpa IEKTPOHHBIX Imyosmkaiuid B popmare PDF;

— AutoCAD Electrical 2015 Language Pack — English -

TpEXMepHas cucrema ABTOMATHU3UPOBAHHOTO
MIPOCKTHPOBAHMS M YCPUCHHUS;
— Mathcad Prime 3.1 AxageMuuyeckuil - cucTEMA

KOMIIBIOTEPHOH anreOpbl, OpUCHTUPOBAHHAS HA MOATOTOBKY
MHTEPAKTUBHBIX  JOKYMEHTOB  C  BBIYHCICHHUAMU U
BHU3YaJIbHBIM COIIPOBOXKIACHUEM.

VI. METOANYECKHE YKA3AHUA 11O OCBOEHUIO JUCIHHUTIJIMHBI

Ha u3yuyeHne TUCIMITIMHBI OTBOAUTCS 94 Yaca ayAMTOPHBIX 3aHATHI U 54 yaca
CaMOCTOSTEIILHON pabOTBhI.

JU11 OCBOEHHUSI TUCUUILIMHBI CIEAYET U3yUYUTh UCTOYHHUKH U3 CIIMCKA OCHOBHOM
U JONOJHUTENIBHOM JIUTEpaTypbl, 3JEKTPOHHBIX OOpa30BaTENBHBIX PECYpPCOB,
OXBaTBIBAIOUINX JAHHYIO TEMY, PACCMAaTPHUBATh MPAKTHUYECKUE MPUMEPBI M0 TEMaM,
BBINOJIHATH 33JJaHHs Ha TPAKTUYECKUX 3aHATUSX, BBIIOIHUTH KOHTPOJIbHBIE 3aJaHMs,
3HAaKOMUTBCS C MOHSTUSMHU M OINpPENEICHUSMH, HAXOAUTh OTBETHI HA BOMPOCHI IS
CaMOKOHTPOJIS.

Pexomenaanmu 1o noAroToBKe K 3a4eTy.

[Io OKOHYaHMIO JIEKIMOHHOIO M  MPAKTUYECKOI0  Kypca  CIeIyeT
3aKJIFOUMTEIIBHBIN Tall CaMOCTOSITENbHONW PabOTHI CTYIEHTa MO OATOTOBKE K 3a4ETYy.
[Ipy MoAroToBKE K 3a4eTy CTYIEHTY CJIEAYET NOBTOPUTH JIEKLIMOHHBIA MaTepuall,
W3YyYUTh WCTOYHHKU W3 CHHMCKA JIUTEPATyphl, MOATOTOBUTHCA K OTBETY Ha BCE
BOIPOCHI, BKJIIOUEHHBIE B «llepeueHb BOompocoB k 3aueTy». Bo BpeMs MoAroToBKU
K 3a4eTy CTYAEHT JAOJHKEH CHUCTEMaTU3MpPOBATH 3HAHMS, MOJIyYEHHbIE UM IPHU
U3YYEHUU OCHOBHBIX TE€M JUCLUIUIMHBI B TEUYEHHE CEMECTpa. OTO IO3BOJSAET
OOBEIUHUTD OTJENIbHBIE TEMBI B €IUHYIO CUCTEMY JAUCLHUIUINHBI.

Crnenyer BBIACIUTH MOCIEIHUNA JEHb (JIMOO YaCTh €ro) mepejl 3a4eToM st
JIOTIOJTHUTEIBHOTO MOBTOPEHHS BCEr0 00beMa BOMPOCOB B [EJIOM. DTO MO3BOJISET
CTYZIEHTY CAMOCTOSITENIbHO NEPENPOBEPUTh YCBOCHUE MAaTEpHAIA.

VIl. MATEPUAJBHO-TEXHUYECKOE OBECIIEYEHUE
T CTUTLIAHBI



I[J'I)I MMPOBCACHUSA JICKIMOHHBIX W IIPAKTHYICCKHUX BaHHTHﬁ, a TaKXKE A1

opraHmui3anunun CaMOCTOSITEJIbHOM pa6OTBI

o0ecrieyeHue:

CTyACHTaM AOCTYIIHO CJICAYIOIICC

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

ITepeyeHb 0CHOBHOTO 000pYAOBaAHMA

Jlaboparopus
I'mapoakycTHUECKHX CUCTEM

Yactoromep ®-551A; wacroromep Y3-34; Yacroromep Y3-
32;

Kadeapel IpuOOPOCTPOCHHUS, Hoyr6yk  Lenovo  ThinkPad X12le Black 11.6"
ayn. E 627 HD(1366x768) AMD E300.2GB DDR3.320GB
JlaGopaTopHble  yCTaHOBKM  JJsi  HpoBeAeHUs  pabot

JlaGopatopus 1llymo u
BHOPO3aUThl Kadeapbl
npubopoctpoenus, aya. E 629

Axyctuueckuit nedexrockon Y 12-12,

[lymomep Svan, akyCTHYeCKHH KaauOparop, TeHepaTopbl
3BYKOBOH YacTOThI, MUJUIMBOJIBTMETPHI, mrymoMepsl BIIIB
3M, KOMIUIEKT TPYKUH Il UCCIEAOBAaHUS BUOPOU3OJISIINH,
BHOpOCTOJI, ocuusuiorpad.

Komnrerotepuslit knace, Ay.
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,usb kbd/mse,Win7Pro
(64-bit)+Win8.1Pro(64-bit),1-1-1 Wty

YuransHele 3as1bl Hayunoi
oubmnorexu JIBOVY ¢
OTKPBITHIM JOCTYIIOM K (DOHITY
(xopmyc A - yposeHb 10)

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,usb kbd/mse,Win7Pro
(64-bit)+Win8.1Pro(64-bit),1-1-1 Wty

Cxkopoctb nocrymna B UaTeprer 500 MoOuTt/cek.

MynbTUMEANITHAS Ay IUTOPUS

npoektop 3-chip DLP, 10 600 ANSI-mm, WUXGA 1 920x1
200 (16:10) PT-DZ110XE Panasonic; skpan 316x500 cwm,
16:10 ¢ »1. mpuUBOAOM; KpEIUIEHME HACTEHHO-TIOTOJIOYHOE
Elpro Large Electrol Projecta; npodeccuonanpnas XK-
nanens 47", 500 Km/m2, Full HD  MA4716CCBA LG;
MOJICHCTEMa BUICOUCTOYHUKOB NOoKymeHT-kKamepa CP355AF
Avervision; mojcHCTeMa BHUICOKOMMYTAIMM; TMOACHCTEMA
AyTMOKOMMYTAIlMd ¥ 3BYKOYCHJICHUS;  IOJICHCTEMA
WHTEPAaKTUBHOTO  ympaBneHusi;  OecnpoBoanbie  JIBC
obecriedeHbl cucteMoit Ha 0aze Touek moctymna 802.11a/b/g/n

2x2 MIMO(2SS)
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YYEBHO-METOJUYECKOE OBECIIEYEHUE CAMOCTOSATEJBbHOM
PABOTbBI OBYYAIOLIUXCS
M0 JMCHUILTHHE
«IludpoBbie U aHATIOTOBbIC YCTPOHCTBA»
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npoduie «MeaurnHcKkue HHPOPMAITMOHHBIE CUCTEMBI
dopmMa NOATOTOBKHU OYHAS
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2018



Ilnan-rpa¢guk BHINOJIHEHUS CAMOCTOATEIbHON PadoThl O JMCUMILINHE

Ne
n/n

Jara/cpokn
BBIIIOJIHEHU S

Bun

CaMOCTOAITEJILHOM

padoThI

IIpumepHbie
HOPMBI
BpPEMEHH Ha
BBIIIOJIHEHH

®opma
KOHTPOJIA

1. Onepanuonnsie
YCUITUTEIH

1-2 nenens
cemectpa

N3yuenue
TEOPETUYECKHUX
BOIIPOCOB,
IIOATOTOBKA K
JICKITHUAM.

54

YCTHBIN
onpoc, K31

2. OyHKIMOHATILHBIE
YCTpOMCTBA
aHaJIOrOBOM
AIEKTPOHUKHU

3-6 Henens
cemectpa

N3yuenue
TEOPETHUECKUX
BOIIPOCOB,
MOATOTOBKA K
JICKIUSIM.

10 g

YCTHBIN
omnpoc, K31

3. BeegeHue B
UPPOBYIO TEXHUKY

7-8 nenens
cemectpa

N3yuenue
TEOPETUYECKHUX
BOIIPOCOB,
IIOATOTOBKA K
JICKIIWSIM.

54

YCTHBIN
onpoc, K32

4, KoMOMHAMOHHBIE
YCTpOMCTBA

9-10 »enemns
cemecrtpa

N3yuenue
TEOPETHUYECKUX
BOIIPOCOB,
IIOATOTOBKA K
JEKLUSIM.

54

YCTHBIN
ompoc, K32

5. Tpurrepst

11-12 nenens
cemectpa

N3yuenune
TEOPETUYECKUX
BOIIPOCOB,
MOATOTOBKA K
JICKIIUSIM.

YCTHBIN
omnpoc, K32

6. CueTtunku

13-14 uenens
cemecTpa

N3yuenune
TEOPETUYECKUX
BOIIPOCOB,
MOATOTOBKA K
JICKIIUSIM.

YCTHBIN
onpoc, K32

7. Peructpsl

15-16 nenens
cemectpa

N3yuenue
TEOPETUYECKUX
BOIIPOCOB,
IoAroToBKa K
JEKIMSM.

YCTHBIN
ompoc, K32

8. [ludpoananoropeie
¥ aHAJIOTO-IIH(POBBIE
npeoOpazoBarenu

17 senens
cemecTpa

N3yuenune
TEOPETUYECKUX
BOIIPOCOB,
IIOATOTOBKA K
JICKIUSIM.

YCTHBIN
omnpoc, K32

Cpaua 3auera

18 Henens
cemecrtpa

IloaroroBka k
cliade 3adera,
cIadJa 3a4era.

94

3a4CT

PexomeHnaanuu mo caMmoCcTosATEIbHOM padoTe CTYACHTOB

BHeayauTopHas caMoCTOsITENIbHAsE paboTa BKIIOYAET B ce0s ClenyroLue




dbopMBbI yaeOHOU NESITENHHOCTH:

- H3y4YEHHE OCHOBHOTO U JIOIOJIHUTEIBHOTO TEOPETUYECKOIO MaTepUaia 1o
ydeOHUKaM, TocoOusiM, MOHOTpadusM, IEPUOIUYECKOHN JTUTEPATYyPE;

- CaMOCTOSITETIbHOE W3YYEHHUE JIOMOJHUTEIBHOIO TEMAaTHUYECKOIO MaTepHaia
Kypca;

- TOJArOTOBKA K Ca4e 3a4eTa.

JI1st caMoCTOSATENBHOM padOThl IPELYCMOTPEHBI CIEIYIONIUE 3aJaHUS.

3aganue Kk 3auATUIO 1. «Onepanuonnslie yeuwanteam» (5 gac.)

M3y4yuTp  MCTOYHMKM M3  CIHACKA JIATEpAaTypbl M  DJIEKTPOHHBIX
o0pa3oBaTeNbHBIX  PECYpCOB, OXBAaThIBAIOIIMX JIAHHYIO TeMy, BbIOpaTh
IIPAKTUYECKHE IPUMEPBl IO TEMaM, O3HAKOMHUTBCS C IOHATUSAMU U
OINpENENECHUSIMH, C(POPMYIMPOBATh MHTEPECYIOUIUE BOINPOCHI, HANTH OTBETHI Ha
BOITPOCHI JUJIsI CAMOKOHTPOJIS:

1. Yro Takoe onepanuoOHHbIA YCUIUTEb.
2. Ilepeuncnute OCHOBHBIE XapaKTEPUCTUKUA HACATHHOTO OIMEPAIMOHHOTO
YCHIINTEIIS.
[lepeunciure BeiBOABI OY M yKa)KUTE UX Ha3HAYCHHUE.
3aBUCUMOCTb KO3(PPUIIMEHTA YCUIIEHUS OT YaCTOTHI.
[IpaBwiia aHanM3a CXEMBI C ONIEPALTUOHHBIM YCHIIUTEIIEM.
biiok-cxema onepanroHHOTO YCUIIATEII.

N o ok w

OCHOBHBIE CXEMBI BKIIFOUEHHUS ONEPAIIMIOHHOTO YCUIIUTEIIS.
3aganue Kk 3aHATHIO 2-3. « DYHKUHMOHAJBbHBbIE YCTPOICTBA aHAJIOIOBOIA
ekTpoHukn» (10 vac.)

M3y4yuTp  MCTOYHMKM M3  CIHCKA JIATEPAaTypbl M  DJIEKTPOHHBIX
o0pa3oBaTeNbHBIX  PECYpCOB, OXBAaThIBAIOIIMX  JIAHHYIO TeMy, BbIOpaTh
IPAaKTUYECKHE IPUMEPBI 1O TEMaM, O3HAKOMHUTBCS C IOHATUSAMH U
ONpeaeNeHUsIMU, C(POPMYyIMPOBATh MHTEPECYIOUIUE BOIMPOCHl, HANTH OTBETHI Ha
BOIPOCHI JI1 CAMOKOHTPOJIS:

1. VcTOYHMK HamnpspKEHHs, YOPABISIEMBbIA TOKOM: CXE€Ma, pacyeTHbIE

COOTHOILICHHSI.

2. UcTouyHuk TOKa, YNpaBIsEMbId HANpPsOXKEHUEM: CXEMa, pacyeTHbIC

COOTHOILICHHS.

3. Buapl u xapakTepucTuku GUIbTPOB.

B

Peanuzauus GpuiabTpoB HA ONEPALIMOHHBIX YCUIIUTEISAX.

o1

W3mepuTenbHble yCUJIMTEINM Ha OMNEPAIMOHHBIX YCHUJIIUTENSAX: CXEMbl M
CBOWCTBA.

Jlorapudmupyromnuii mpeodpa3oBaTelib: cXeMa U CBONCTBA.
DKCNOHEHIMAIBHBIN TTPE00pa3oBaTEeNh: CXeMa U CBOWCTBA.

BrinpssMuTenn Ha onepalMOHHBIX YCUITUTENSAX: CXEMbI U CBOMCTBA.

© oo ~No

Kommaparop Ha onepanmoHHOM YCHJIMTENE: CXeMa U CBOMCTBA.



3ananue k 3anaTtuio 4. «Bpenenne B unpoByro Texuuky» (5 uac.)

N3yuynTh  MCTOYHMKM U3  COUCKA  JUTEpPaTypbl W DJIEKTPOHHBIX
o0pa30oBaTeNbHBIX  PECYpPCOB, OXBATHIBAIOLIUMX JIAHHYIO TEMY, BbIOpaTh
MPAaKTUYECKUE TPUMEPBI IO TEMaM, O3HAKOMHUTbCA C TMOHATHSIMU U
oTnpeieNeHUsIMU, CHOPMYIUPOBATh UHTEPECYIOIINUE BOMPOCH], HANTH OTBETHI Ha
BOITPOCHI JUJIsI CAMOKOHTPOJIS:

1. Kak nepeBecTH IeCITHYHOE YHCIIO B IBOMYHOE.

Kak nepeBecTu ABOMYHOE YHCIIO B JECATHYHOE.
YcnoBHo-rpadguueckoe 0003HAYECHUE JTOTUUECKUX ITIEMEHTOB.
Tabnuibl MICTUHHOCTH JIOTUYECKUX DIIEMEHTOB.
CaoiictBa u npumenenue TTJI noruku.
CaorictBa u npumenenne KMOII noruku.
Caoricta u npumenenune ICJI moruku.

O N Oh W

CsoiictBa u npumenenue Bi-CMOS norukw.

3aganue Kk 3auaTuIO 5. « KoMOuHanmonHskle ycrpoiicrea» (5 yac.)
M3yuuTh  MCTOYHMKM M3  CHHUCKA  JIUTEPATypbl U DIIEKTPOHHBIX
0o0pa30BaTeNbHBIX PECYpCOB, OXBATHIBAIOUIMX JAHHYIO TEMY, pacCMOTPETh
IPUMEPHI 110 TEME, 03HAKOMUTHCS C MOHATUSIMU U ONPEACIICHUSIMU, HATH OTBETHI
Ha BOIIPOCHI 711 CAMOKOHTPOJIS:

1. YnopolueHue JOru4ecKux BbIpaXeHU .
Coznanue GyHKIUN anreOpbl JOTUKH.
Croco0Ob!I ypoIeHus TOTHUeCKUX BBIPAKCHHI.
[IpeoOpazoBaHme JIOTHICCKUX BBIPAYKEHUM B Oa3HC.
Peanusaius 10ru4eckoro BbIpaKE€HUS B CXEME.
Omnpenenenue, GyHKIIMU, YCIOBHOE N300paKeHUE e dpparopa.
Omnpenenenue, GyHKIMU, YCIOBHOE N300paykeHue mudpaTopa.
Omnpenenenve, GyHKINH, YCIOBHOE N300paKeHUE MYJIbTHILIEKCOPA.

©ooNO s WD

Omnpenenenne, GyHKINH, YCIOBHOE U300paKEHUE IEMYIbTUILIEKCOpA.
3ananmue k 3ausatuio 6. « Tpurreps» (5 yac.)
M3yuyuTh  UCTOYHHUKM M3  CIHCKA  JIMTEPATypbl M DJIEKTPOHHBIX
o0pa30oBaTeNbHBIX PECYPCOB, OXBATHIBAIOIIUX JIAHHYIO TEMY, pPacCMOTPETh
MPUMEPBHI 110 TeME, O3HAKOMUTHLCS C TIOHITUSAMHU U ONPECICHUSIMU, HAUTU OTBETHI
Ha BOMIPOCHI JIJIs CAMOKOHTPOJIS:

1. Omnpenenure nousatue "tpurrep".

[Tepeuncnure pa3HOBUIHOCTH MIU(PPOBBIX TPUTTEPOB.
KaxkoBo ycinoBHoe rpaduueckoe obo3nauenue JK-tpurrepa.
KaxoBo ycinoBHoe rpadgudeckoe obo3naueHue D-Tpurrepa.
KaxoBo ycinoBHoe rpadgudeckoe o6o3naueHue RS-tpurrepa.
Kak ¢pynakuuonupyer JK-rpurrep npu kombunanmu J = 1, K = 1 Ha Bxoze.

No ok ow

YT0 03Ha4YaEeT AMHAMUYECKOE YIIPABICHUE TPUTTEPAMHU



3aganne K 3aHATHIO 7. «CueTunkm» (5 yac.)

V3y4uTh  UCTOYHMKH U3  CIHCKa JIMTEPATypbl M DJIEKTPOHHBIX
oOpa30oBaTeIbHBIX PECYPCOB, OXBATHIBAIOIINX JIAHHYIO TEMY, pPacCMOTPETh
IIPUMEPEHI 110 TEME, 03HAKOMUTBCS C TIOHATHAMHU U ONPEACIICHUSIMHU, HAHTH OTBETHI
Ha BOTIPOCHI JIJIs1 CAMOKOHTPOJIS:

1. HasHaueHune CUETUHKOB.
2. Buasl cueTUnKOB.
3. CxeMOTeXHHKa CYECTUHKOB.

3ajganue K 3anaTHio 8. «PerucTpoi» (5 yac.)

V3y4uTh  UCTOYHMKH W3  CIHCKa JIMTEPaTypbl M DJIEKTPOHHBIX
o0pa3oBaTeIbHBIX PECYPCOB, OXBATHIBAIOIINX JIAHHYIO TEMY, pPacCMOTPETh
MIPUMEPBHI 110 TeME, 03HAKOMHUTHLCS C TIOHATHAMHU U ONPEIACICHUSIMU, HAUTH OTBETHI
Ha BOTIIPOCHI JIJIsT CAMOKOHTPOJIS:

1. TlpuBeauTe CTPYKTYPHYIO CXEMY MapalICIbBHOTO PETUCTPA.
Bunbr mapanienbHBIX pErUCTPOB.
Hasznauenue nmapanienpbHOTO perucTpa.
[IpuBenuTE CTPYKTYPHYIO CXEMY CIBHTAIOIIETO PETUCTpa.
HasnaueHnue cBUTaroOIIEero perucrpa.

ok whN

Buibl yHUBEpCAIBHBIX PETUCTPOB.
3aganue k 3anatuio 9. «lludpoanajioroBpie M aHAJIOro-uu(ppoBbIE
npeodpa3zosaream» (5 uac.)

M3yuyuTh  MCTOYHMKM M3  CIHCKA JIUTEPaTypbl M DJIEKTPOHHBIX
0o0pa30BaTeNbHBIX PECYpCOB, OXBATHIBAIOUIMX JAHHYIO TEMY, pPacCMOTPETh
IPUMEDPBHI 110 TEME, O3HAKOMUTBHCS C MOHATUSAMU U ONPEACICHUSIMH, HANTH OTBETHI
Ha BOIPOCHI 111 CAMOKOHTPOJISL:

1. Onummte padoTy 8-pazpsinHoro napamwieasHoro AL

2. Uto sBNIAETCS OCHOBHBIM JIOCTOMHCTBOM MapajuienbHoro ALIT?

3. OObsICHUTE TPUHIIMIT HCIIOIH30BAHMS TOCIEI0BATEIBHOTO MPUOIMKEHUS B
ATIIIL.

4. Onwummre padoty LIAII ¢ maTpureit R-2R.

5. CKOJIbKO HY’KHO KOMIIapaTOpOB JJIsl mapasuiesibHoro N-paspsaHoro AL

KpuTtepum o11eHKH YCTHOTO OTBETA

100-85 ©OamioB - ecnu OTBET MOKAa3bIBAET MPOYHbIE 3HAHUS OCHOBHBIX
MPOIIECCOB U3y4aeMOU MpeAMETHON 00JacTH, OTIMYAeTCsl TITyOUHOW M TOJHOTOM
PACKpBITHS TEMBI; BIaJICHHEC TEPMUHOJIOTHUECKUM aIlliapaToM; YMEHHUE OOBSCHSTH
CYIITHOCTb, SIBJICHUM, MPOIECCOB, COOBITUH, JIeTIaTh BHIBOJLI U 00O0OIIEHNS, 1aBaTh
apryMEHTUPOBAHHBIE OTBETHI, MPHUBOAUTH MPUMEPHI, CBOOOJHOE BIAJCHHE
MOHOJIOTUYECKOW PEUbl0, JOTUYHOCTh W TMOCJEAOBATEIILHOCTh OTBETA; YMEHUE
MPUBOJIUTH MPUMEPHI COBPEMEHHBIX MPOOJIEM N3ydaeMoil 001acTH.



85-76 - GamioB - OTBET, OOHAPYKUBAIOIIMA MPOYHBIE 3HAHUS OCHOBHBIX
MPOIIECCOB M3y4aeMOM MPEAMETHON 007acTH, OTINYACTCS TITyOMHON W MOJHOTON
PaCKpBITHS TEMBI; BIQJCHHE TCPMUHOJIOTUICCKUM aIapaToM; YMEHUE OOBSICHSITH
CYIITHOCTb, SIBIICHUH, TTPOIIECCOB, COOBITHH, JIENaTh BBIBOJABI M 0000IIECHNS, 1aBaTh
apTyMEHTUPOBAHHBIC OTBETHI, MPHUBOAWTH MPUMEPHI, CBOOOJHOE BJIAJCHHE
MOHOJIOTHYECKON PEUYbl0, JIOTMYHOCTh M TOCIEI0BATENbHOCTh OTBeTa. OJHAKO
JIOTTYCKAEeTCs OJTHA - IB€ HETOYHOCTH B OTBETE.

75-61 - Gamn - OIEHUBAETCS OTBET, CBUJICTEILCTBYIONINNA B OCHOBHOM O
3HaHWW TIPOIIECCOB  M3y4aeMOW MPEAMETHONH  0O0JacTH,  OTIMYAIOIIUICS
HEJOCTAaTOYHOW TIIyOMHOW W TOJIHOTOW PACKPBITUS TEMBI, 3HAHHEM OCHOBHBIX
BOTIPOCOB TeopuH; ciabo cHOpMHUPOBAHHBIMU HaBBIKAMH aHalW3a SIBJICHUH,
MIPOIIECCOB, HEIOCTATOYHBIM YMEHHEM JaBaTh apryMCHTHPOBAHHBIC OTBETHl U
MPUBOJNUTHh TPHUMEPHI; HEJOCTATOYHO CBOOOAHBIM BJIAJICHHEM MOHOJOTHYECKOMN
peublo, JIOTHYHOCTHIO W TOCJIEIOBATEIbHOCThIO OTBeTa. JlomycKkaeTcss HECKOIBKO
OIMOOK B COMEPKAHUU OTBETA; HECYMECHHE TIPUBECTH MIPUMEDP PA3BUTHS CUTYAIlUH,
MIPOBECTH CBSI3b C IPYTUMU aClIEeKTaMH U3y4yaeMoi 00JIacTu.

60-50 6anoB - OTBET, OOHAPYKUBAIOIINI HE3HAHUE MPOIECCOB U3ydyaeMon
NpEeIMETHOM  00JIaCTH, OTIUYAIONIUICS HErNTyOOKHMM  pPAaCKPBITHUEM  TEMBI,
HE3HAHWEM OCHOBHBIX BOIIPOCOB TEOPHH, HEC(HOPMUPOBAHHBIMH HaBBIKAMU
aHanwW3a SBJICHUH, MPOIECCOB; HEYMEHHEM J1aBaTh apTyMEHTHPOBAHHBIE OTBETHI,
CTa0bIM  BJIAJICHUEM MOHOJOTUYECKOH pEeYbl0, OTCYTCTBUEM JIOTHYHOCTH H
nocie0BaTeNbHOCTH. JlomycKaloTes cepbhe3Hble OMMOKK B COICPKAHUH OTBETA;
HE3HAHHE COBPEMEHHOM MPOOJIEMAaTHKN U3y4aeMOM 00IacTH.

MeTtoauueckue ykazaHusi 10 MOATOTOBKe K 3a4eTy

[lo oOKOHYaHMIO JIGKIIMOHHOTO M  TMPAKTUYECKOTO  Kypca  CIemyeT
3aKITIOYMTEIIBHBIN 3Tall CAMOCTOSTEIILHON PA0OTHI CTY/ICHTA IO IMTOATOTOBKE K 3a4eTYy.
[Ipr moAroTOBKE K 3a4eTy CTYJCHTY CIEAyeT MOBTOPUTH JICKIIMOHHBIA MaTepHall,
W3YYUTh WCTOYHWKH W3 CIHCKA JIATEPATyphl, MOJATOTOBUTHCS K OTBETY Ha BCE
BOIPOCHI, BKJIIOUeHHBIEC B «Ilepeuenp BompocoB k 3auety» U «llepeueHb THIOBBIX
MPAKTUYECKUX 3aJaHUi I 3a4eTa». Bo BpeMs MOATOTOBKH K 3a4€Ty CTYIEHT
JIOJDKEH CUCTEMATU3UPOBATh 3HAHUS, MOJYYCHHBIC UM TPU H3yUYCHUH OCHOBHBIX
TEM JUCIUIUIMHBI B TEYECHUE CEMECTpa. DTO MO3BOJSET OOBEAUHUTH OTIACIHHBIC
TEMBbl B CIWHYIO CUCTEMY AUCHUIUIMHBL ClemyeT BBIACIWTH IOCICTHUN JIeHb
(0o dYacTth ero) mepes 3adeToM I JIOMOJHUTEIBLHOIO TOBTOPEHHUS BCETO
o0beMa BOMPOCOB B IMEJIOM. OTO TO3BOJSIET CTYJAEHTY CaMOCTOSTEIBHO
NIepPENpPOBEPUTH YCBOCHHUE MaTeprara.

KpnTepnn OCHUBAHUA CTYJCHTA HA 3a4Y€TE
‘ Basibl ‘ Ouenka ‘ TpeOoBaHust K CGOPMHUPOBAHHBIM KOMIIETEHUAM




(peTUHTOB
0i1 OLICHKH)

3aderTa

86-100

«3a4meHo»

BeicraBisiercss CTyZneHTY, €ClIM OH TIJIyOOKO M IPOYHO
YCBOMJI ~ NIPOrpaMMHBIM  MaTepuaj,  HMCUYEPIBIBAIOLIE,
IIOCJICAOBATENbHO, YETKO M JIOTMYECKH CTPOMHO €ro
U3JIaraeT, yMEeT TECHO YBS3bIBaTb TEOPHUIO C IPAKTHKOM,
CBOOOJIHO cCIpaBiI€TCSl C IPAKTHUYECKUMM 33JaHUSIMHU,
BOIIpOCAMM U JPYTMMM BHJAMHU [PUMEHEHUS 3HaAHU,
IIPUYEM HE 3aTPYNHAETCA C OTBETOM IIPU BUIOWU3MEHECHUU
3aJJaHUi, UCTIOJIB3YET B OTBETE MaTepHall MOHOTpapHUECKOn
JUTEPATyphl, IPABUIBHO 0OOCHOBBIBAET IPUHATOE PEIICHUE.

76-85

«3a4meHo»

BricraBnsercs CTYACHTY, €CJIM OH TBCPAO 3HACT MaTCpHall,
I'paMOTHO H II0 CYWICCTBY MH3JIaract €ro, HC OOIyCKasd
CYIIECTBCHHBIX HETOYHOCTEH B OTBETE Ha BOIIpPOC,
MMpaBUJIbHO HNPHUMCHACT TCOPCTUUCCKUC TIIOJIOKCHUA IIPU
PCHICHUU IIPAKTUYCCKUX SaﬂaHHﬁ, BJIaacCCT HCO6XO,I[I/IMI>IMI/I
HaBbIKaMU U IIPUEMaMU UX BBIITOJIHCHUS.

61-75

«3a4meHo»

BricTaBnsercs CTyIeHTY, €Cld OH MMEET 3HAHUS TOJBKO
OCHOBHOTO Marepualia, HO HE YCBOWJI €ro jJaerajei,
JIOTTyCKaeT  HETOYHOCTH, HEIOCTATOYHO  IPaBUIIbHBIC
(bopMyIUpOBKH, HapYIICHUS JIOTUYECKOU
MOCJICIOBATEIbHOCTH B M3JIOKEHMH  MPOTPAMMHOIO
MaTepuaina, HUCHBITHIBACT 3aTPyJHEHUS NPU BBIMOIHEHUH
MPaKTUYECKOTO 3aaHusl.

0-60

(HE3A4YMEHO )

BricTaBnsieTcs CTYACHTY, KOTOpLIﬁ HE 3HAeT 3HAYUTECILHOHN
JaCTH OPOrpaMMHOI0 Marepuaja, J0IyCKAaCT CyIICCTBCHHBIC
OIJ_II/I6KI/I, HC BBIIIOJIHACT IIPAKTUYICCKOC 3a/IaHUC.
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MMacnopr ®OC

Koxa u ¢popmynnpoBka dTanbl GOPMUPOBAHNA KOMIIETEHIHH
KOMIIeTEeHIHH
CIocoObl OUCKA, XpaHEeHus, 00padOTKH U aHaIH3a
(OTTK-6) CriocoGHOCTH UH(OpPMAIIMU U3 Pa3JIMYHBIX UCTOYHHKOB U 0a3
OCYIIECTBIIATH MOMCK, | SHACT JIaHHBIX, CIIOCOOBI MPEJICTABICHUS e B TPEOyeMOM
XpaHeHue, 06paboTKy i (dopmaTe ¢ UCIOIb30BaHUEM I/IH(bopMaEu/IOHHHx,
aHAT3 MHOPMALIH 13 KOMIBIOTEPHBIX U CETEBBIX TEXHOJIOTHI
Pa3IMYHBIX OCYIIECTBIIATh [TOUCK, XpaHEHUE, 00pabOTKY U aHAIH3
HCTOYHHKOB 1 0a3 UH(OpPMAIIMU U3 Pa3IMYHBIX UCTOYHUKOB H 0a3
JaHHBIX, IPEJICTABIATh | YMeeT JIAHHBIX, IPEJICTABISTH e B TpedyeMoM dopmare ¢
ee B TpeOyeMoM UCIIOJIb30BAHUEM UH(OPMAIIMOHHBIX, KOMITBIOTEPHBIX
dbopmare ¢ U CETEBBIX TEXHOJIOT Ul
UCIIOJIb30BAHNEM HaBLIKAMM [IOMCKA, XPaHEHHUs1, 00pabOTKYU U aHaIM3a
MH(OPMAITHOHHBIX, UH()OPMAIMU U3 PA3INYHBIX HCTOYHUKOB 1 0a3
KOMIBIOTCPHBIX 1 Bnaneer JIaHHBIX, HABBIKAMH TIPEJICTABIICHUS €€ B TPEOYyeMOM
CETCBBIX TEXHOJIOTHH (opmaTte ¢ UCIOIB30BaAHMEM HH)OPMAIIHOHHBIX,
KOMIBIOTEPHBIX U CETEBBIX TEXHOJIOTHI
HpaBHiIa ¥ METObI MOHTaa, HACTPONKH U
(ITK-8) CriocoGrocTh PEryJIHPOBKH y3JI0B OHOTEXHUYECKHX CUCTEM, B TOM
BIIAZICTD LIPABUIIAMU U | 3haer YHUCIIE CBA3AHHBIX C BKIIOYEHHEM YEI0BEKa-0IepaTopa
METO/laM1 MOHTaXa, B KOHTYp yIIpaBiIeHUs1 OMOMEIUIITHCKON U
HACTPOHKH 1 DKOJIOTUYECKOM IEKTPOHHON TEXHUKHU
PETYJIMPOBKH Y3JI0B »
S HOTeXHIeCR X HPOU3BOJIMTh MOHTAX, HACTPOUKY U PETYIUPOBKY
y3JI0B OMOTEXHUYECKUX CHCTEM, B TOM YHCIIC
CHCTEM, B TOM YHCIIC
Vmeer CBSI3aHHBIX C BKJIIOYCHHEM YeJIOBEKa-0IepaTopa B
CBATAMHPIX © KOHTYp YIpaBlieHUs] OMOMETUITTHCKON U
BKJIFOUCHHEM YelIOBEKa- N N
IKOJIOTUYECKOH HIICKTPOHHON TEXHUKHU
orepaTopa B KOHTYP -
yIIpaBIIeHus NpaBUJIaMH ¥ METO/IaMH MOHTa)Ka, HACTPOWKH U
GHOMETUIIHCKOMN 1 PETYJIMPOBKH Y3JI0B OMOTEXHHUYECKHX CUCTEM, B TOM
KOOI HIECKO Braneer | umciie CBS3aHHBIX C BKJIFOUEHUEM YEJIOBEKa-0MepaTopa
IEKTPOHHOI TEXHUKN B KOHTYP YNIpaBJIeHIs 6H0MeszHuI/IHCKOI?I u
IKOJIOTUIECKOM AIICKTPOHHON TEXHUKU
Ne KoHnTtponmmpyemslie OneHouHbIE CpesICTBA -
n/n | Momynu/ paszienst / Konpr u sTamsr HalMEHOBaHHE
TEMBbI JTUCIUTUTHHBI bopmupoBaHus TEKYIIHI MPOMEXKYTOUHASI
KOMITETCHIIUH KOHTPOJIb aTTecTaIus
1 | AnanoroBbie OIIK-6, TTK-8 YO, K31 3ayer.
yCTpoicTBa Bomnpocsr 1-15
2 | Hudpossie OIIK-6, TTK-8 YO, K32 3ayer.
ycTpoiicTBa Bomnpocsr 16-36

YO - yctabiit onpoc, K3 — KOHTpoJIbHOE 3a/1aHuE.

IIkaJia oueHuBaHus YPOBHA ¢OPMHUPOBAHHOCTH KOMIIETEHIUM

Koa n
¢popmynuposka
KOMIEeTeHIIUH

Jrtansl GOpMUPOBAHUA
KOMIEeTeHIIUH

KpUTepHHU NMoKa3aTe/n 06as1bI




- KaK OCYIIECTBIISTh | 3HAHWE METOAOB | CHOCOOHOCTHIO -
OIIK-6 § 45-64
Croco0HOCTH MTOWCK, XpaHEHHE, ITOKCKA, Ha3BaTb OCHOBBI
OCYIIECTBIATH 00paboTKy 1 XpaHeHHS, TIOWCKa,
MTOWCK, XpaHEHHE, aHam3 00paboTku U XpaHCHHS,
00paboTKy H HHPOPMALIIH U3 aHanmm3a 00paboTku U
aHanm3 Pas3IUIHBIX nHpopmManuy n3 | aHaNM3a
HHPOPMALINH U3 - HCTOYHHKOB H 0a3 Ppa3IIHBIX nHPOpPMALTNH
Ppa3INYHBIX . JIaHHBIX, WCTOYHHMKOB U
(moporoBsIit
HCTOYHMKOB U 0a3 oBeHb) NPE/ICTABISATh €€ B | 0a3 JaHHbIX,
JIaHHBIX, P TpedyeMoM NPE/ICTaBISTh
IIPEJCTABIATE €€ B ¢dopmare ¢ ee B TpebyeMoM
TpedyemMoM UCIIOJIb30BaHHEM dopmate ¢
¢dopmarte ¢ MH(OPMALMOHHBIX, | UCIIOJIL30BaHHE
HCTIONIb30BAaHUEM KOMITBIOTEPHBIX U M
WHPOPMALNOHHBIX, CETEBBIX HHPOPMALTNOHH
KOMIBIOTEPHBIX U TEXHOJIOTHH BIX TEXHOJIOTHI
CETEBBIX yMEHHE CIOCOOHOCTB 65-84
TEXHOJIOTUI OCYIIECTBIISATH W3BJICKATh
OCYIIECTBIISTH TIOWCK, nHpopManuio u3
MIOWCK, XpaHCHHE, XpaHEHHE, Pas3INIHBIX
00paboTKy U 00paboTKy H HCTOYHUKOB U 0a3
aHaJInu3 aHaJInu3 JaHHBbIX,
nndopmanuu u3 nH(opManum u3 | NpeACTaBISTh €€
pPa3IMYHBIX pa3IMYHBIX B TpeOyeMoM
WCTOYHUKOB U 0a3 HCTOYHUKOB U dopmare.
yMmeeT JIaHHBIX, 6a3 maHHBIX, Crnioco6HOCTH
(TpOABUHYTHIN) | MPEICTABIATH €€ B | IPEICTABIATH MIPEACTABIATH
TpeOyeMoM ee B TpeOyeMoM | MH(OpPMAIHIO B
tdhopmate ¢ ¢dopmare TpeOyeMoM
HCTIONIb30BaHUEM dopmate ¢
MH(pOpMANOHHBIX, HCTIONIb30BaHUEM
KOMIIBIOTEPHBIX U nH(pOpMaLMOHHBI
CETEBBIX X,
TEXHOJIOT UM KOMIBIOTEPHBIX U
CETCBhBIX
TEXHOJIOT Ui
BJIafICHUE CIOCOOHOCTD 85-100
HaBbIKaAMH AaHaJIU3UpoOBaTh,
HaBbIKaMu paboThI
paboTHI 1Mo CpaBHMBATb, U
IO TIOHCKY,
BIazeeT TIOMCKY, 000CHOBBIBATH
. XpaHEHHIO U
(BBICOKHIA) XpaHEHHIO U UCTIOJNIb3yEMBbIE
00paboTke
o0OpaboTke METOIBI
HHPOpPMAUH
HHPOPMALTUH HHPOPMALMOHHBI
X TEXHOJIOT Uil
(TTK-8) 3HaHue npaBuin | CrnocoGHOCTh 45-64
CnocobHoCTh 1 METOJIOB Ha3BaTh MpaBuiIa
BJIaJICTH MpaBUIaMU IIPABHIIA ¥ METO/IBI MOHTaXxa, 1 METObI
U METOdaMH MI())HTa)Ka HaCTpOﬁKH n MOHTaXxa,
MOHTaXa, . PEryJINPOBKH HACTPOWKHU M
o HaCTPOMKHU U
HaCTPOMKH U Y3JI0B pEryJINpOBKH
PEryJIMPOBKH y3II0B
PETYJIIMPOBKH y3JI0B BHOTEXHIICCRIX OMOTEXHUUYECKH | y3IIOB
OMOTEXHUYECKUX X CHCTEM, B TOM | OMOTEXHHYECKHX
CHCTEM, B TOM
CHCTEM, B TOM qHCIe CHCTEM, B TOM
3HaeT YHCIIE CBS3aHHBIX C
YHCIIe CBSI3aHHBIX C . CBSI3aHHBIX C YHCIIE CBA3aHHBIX
(moporoBsIit BKJIFOUYEHHEM
BKJIFOUCHHUEM BKJIFOUCHUEM C BKJIIOUCHHEM
YPOBEHB) YeJoBeKa-
YeJloBeKa- YeJoBeKa- YeJoBeKa-
orepaTopa B
oreparopa B orepaTtopa B orepaTtopa B
KOHTYD YIIPaBJICHUSA
KOHTYDP YHOpaBJICHUA GroMe HHHHCKOﬁ - KOHTYp KOHTYp
6HOMC}IHHHHCKOﬁ H 3KOJ'[OT%II/I‘-IGCKOI‘/}I YHpaBJICHUA YHpaBJICHUA
3KOJIOrMYECKON S EKTPOHHOG OMOMEINITMHCKO | OMOMETUITIHCKOI
3JIEKTPOHHOU TGXHHI;H nu 1 HKOJIOTHYECKOU
TEXHUKHU SKOJIOTUYECKOW | BJIEKTPOHHOM
JIEKTPOHHOM TEXHUKH

TCXHUKH




yMEeHUe CriocoOHOCTh 65-84
MIPUMEHSTH MIPUMEHSTH
TpaBuia U TpaBuia U
TIPUMEHSTH METOIBI METOZBI MOHTaXa,
TpaBUJIa U METOIBl | MOHTAaXa, HACTPOUKH 1
MOHTaXa, HACTPOUKH 1 PETYIUPOBKH
HACTPOUKH 1 PETYIUPOBKH y3JI0B
PETYIUPOBKH Y3JI0B | Y37I0B OMOTEXHIUYCCKUX
OMOTEXHUYECKHUX OMOTEXHMYECKH | CHCTEM, B TOM
CHCTEM, B TOM X CUCTEM, B TOM | YHCJIC CBSI3aHHBIX
yMmeer YHCIIe CBA3aHHBIX C | YHCIIe C BKJIFOUCHUEM
(IpOIBUHYTHIN) | BKIIOYCHHEM CBSI3aHHBIX C YeJIoBeKa-
YeJIoBeKa- BKJIFOUEHUEM orepaTopa B
oreparopa B YeIoBeKa- KOHTYP
KOHTYp yTIpaBJICHHUS | omepaTopa B yIpaBIeHUSI
OMOMEIUITMHCKON U | KOHTYp OMOMENNITMHCKOM
9KOJIOTMYECKOH YIpPaBJICHUS U HKOJIOTUYECKOU
3EKTPOHHOU OMOMEIUITITHCKO | AIIEKTPOHHOU
TEXHUKA Hu TEXHUKA
9KOJIOTMYECKOHN
3JIEKTPOHHOU
TCXHUKHN
BJIafICHUE OgnaseHue 85-100
IpaBujiaMu 1 IpaBujiaMu 1
METOJaMU METOJaMU
npaBujiaMu 1
MOHTaXa, MOHTaXa,
METOAAMHU . .
HACTPOUKH U HACTPOUKH U
MO, eTryIINPOBKU eTryJIINPOBKU
HACTPOMKHU U pberymp peryJmp
y3JI0B y3JI0B
PETYIUPOBKH Y3JI0B
OMOTEXHIYECKH | OMOTEXHHYECKHUX
OMOTEXHIYECKUX
X CHCTEM, B TOM | CHCTEM, B TOM
CHCTEM, B TOM
YHUCJIIC YHCJIC CBA3AaHHBIX
BIIaJICET YHCIIe CBS3aHHBIX C
N CBSI3aHHBIX C C BKJIFOUCHUEM
(BBICOKHIA) BKJIFOUEHUEM
BKIIFOUCHUEM YECJIIOBCKa-
YeJI0BeKa-
YeJIoBeKa- oreparopa B
oreparopa B
oreparopa B KOHTYP
KOHTYD YIIPaBICHUSA
o KOHTYD YIIpaBIIEHUs
OMOMETUITITHCKOH U .
. yIpaBICHUS OMOMETUITITHCKO
9KOJIOTHIECKO .
N OMOMEIUITHCKO | ¥ SKOJIOTHIECKOH
3JEKTPOHHOU o .
Hu ANEKTPOHHOMH
TEXHUKA .
9KOJIOTHYECKOH | TEXHHUKHU
3EKTPOHHOU
TEXHUKHN

MeToauveckue peKOMEHIAlMU, ONpeIe/sle NPoueAypPbl OLeHUBAHMS
pe3yJIbTATOB OCBOCHM S AU CIUTIIUHBI

Texymass arrecranmsi CTyJAeHTOB. Tekylias aTTecTalus CTYACHTOB IO
muciutinHe  «l{udpoBbie W aHAMOTOBBIE  YCTPOWCTBA»  MPOBOJIUTCA B
COOTBETCTBHM C JIOKaJbHBIMA HOpMaTUBHbIMU akTamu JIBDOY wu saBisercs
00s13aTENLHOM.

Texymas arrecranuss no gucuumuinae «lludpoBeie U aHaIOroBBHIE
YCTPOMCTBa» MPOBOAUTCS B (hopMe KOHTPOJBHBIX MEPONPUATUM (YCTHOTO OIpoca,
BBITIOJTHEHUS KOHTPOJBHBIX 3aJ]aHUi) 110 OIICHUBAHUIO (PAKTUUECKUX PE3yJIbTaTOB
00yYeHUs CTYJIEHTOB U OCYIIECTBIISACTCS BEIYIIUM IIPENogaBaTeseM.

OObeKTaMu OIICHUBAHUS BBHICTYTAIOT:




- yueOHasi TUCIUIUTNHA (AKTHBHOCTH Ha 3aHSATUSAX, CBOCBPEMEHHOCTD BBITTOTHEHUS
pa3IMYHBIX BUIOB 3aJlaHUM, TOCEIIAEMOCTh BCEX BHJOB 3aHATHI MO aTTECTYyEMOU
JTVCLIUTUIMHE);
- CTENIEHb YCBOEHHUS TEOPETUUECKUX 3HAHUI;
- YPOBEHb OBJIAJICHUS NMPAKTUUYECKUMHM YMEHUSMH W HaBbIKAMHM IO BCEM BHUAaM
yueOHOU padoThI;
-p€3yJIbTaThl CAMOCTOSITEILHON paOOTHI.

Y4eOHasi AUCIUIUIMHA OIEHUBACTCSI KOJMYECTBOM TIOCEIICHHBIX 3aHATHUN T10
JVCLUTLIAHE.

CreneHbp YCBOEGHUSI TEOPETHMUECKHMX 3HAHUM OLEHUBAETCA C IOMOUIBIO
YCTHOTO OITpoca Mo Ka)Ja0u Teme.

YpoBeHb OBIAICHUSI TMPAKTUYECKUMH YMEHUSIMH W HaBBIKAMU IO BCEM
BHUJIaM Y4eOHOU pabOThl C MOMOIIBIO BBIMIOJIHEHUS KOHTPOJIBHBIX 3afaHuil 1 u
KOHTPOJIBHBIX 3aJaHuid 2. Ha OCHOBE  THIOBBIX KOHTPOJBHBIX 3aJaHui |
GbopMUPYIOTCS BapUaHTHI JUIsl KOHTPOJIBHOTO 3a7aHus 1, cocrosiue u3 4 3agaHui.
Ha ocHOBe THUMOBBIX KOHTPOJBHBIX 3aJaHui 2 (OpMUPYIOTCS BapUaHTHI IS
KOHTPOJILHOTO 3a7aHusi 2, cocTosimme u3 4 3amanuil. BapuaHThl KOMITIOHYIOTCS
TaK, YTOOBI 33JJaHUs OBLITM U3 Pa3HBIX TEM.

Pe3ynbTaThl caMOCTOSITEILHOM pal0OThl OIIEHUBAIOTCS YCTHBIM OIPOCOM U
MIPOBEPKOM BBINOJHEHUSI KOHTPOJIBHBIX 3a1aHUN.
Kpurtepuu onieHKk# yCTHOT0 0TBETa

100-85 GamnoB - ecnM OTBET TMOKAa3bIBA€T IMPOYHBIC 3HAHHUA OCHOBHBIX
MIPOIIECCOB M3ydaeMOM MPEAMETHOM 00JacTH, OTIMYACTCS TIyOMHOM M MOJHOTOM
PACKPBITHS TEMBI; BJIaJICHUE TEPMHUHOJOTUYECKUM arapaToM; yMeHUE OOBICHATh
CYIIHOCTb, SIBJICHUH, MPOIECCOB, COOBITHM, ACIaTh BBIBOJBI M 000OIICHHMS, 1aBaTh
apryMEHTUPOBAHHBIE OTBETHI, MPHUBOAUTH MPUMEPHI, CBOOOJHOE BJIAJCHHE
MOHOJIOTUYECKOW peublo, JOTMYHOCTh W TOCJIEA0BATEIbHOCTh OTBETA; YMEHUE
PUBOJUTH MPUMEPHI COBPEMEHHBIX MTPOOJIEM N3ydaeMoil 001acTH.

85-76 - OGammoB - OTBET, OOHAPYKMBAIOIIMK MPOUYHBIE 3HAHWS OCHOBHBIX
MIPOIICCCOB M3ydaeMOM MPEAMETHOM 00JacTH, OTIMYACTCS TITyOMHOW M TOJHOTOM
PACKPBITHS TEMBI; BJIaJICHUE TEPMHUHOJIOTUYECKUM armapaToM; yMEeHUE OOBICHSTH
CYIITHOCTb, SIBJICHUM, TIPOIECCOB, COOBITUIA, I€NIaTh BHIBOJIBI U 0000IICHUS, 1aBaTh
apryMEHTUPOBAHHBIC OTBETHI, MPHUBOAUTH MPUMEPHI, CBOOOJHOE BJIAJCHHE
MOHOJIOTUYECKOW peublo, JIOTUYHOCTh M TMOCIEI0BaTEIbHOCTh OTBeTa. OHaKo
JIOTTyCKAeTCs OJIHA - IB€ HETOUYHOCTH B OTBETE.

75-61 - Oamn - olleHUBAETCS OTBET, CBUACTEILCTBYIOIIMI B OCHOBHOM O
3HAHWHM TIPOIIECCOB  W3y4aeMOW  MpeAMETHOW  00JIacTH,  OTIUYAIOIIHICS
HEJIOCTATOYHOW TIyOWHOW W TOJHOTOW PACKPBITHS TEMbI; 3HAHHEM OCHOBHBIX
BOIIPOCOB TeOpuH; ci1abo cHOpMUPOBAHHBIMM HABBIKAMH aHAJIN3a SBICHUMH,
MPOIIECCOB, HEIOCTATOYHBIM YMEHUEM [aBaTh apryMEHTHUPOBAHHBIE OTBETHI U



IPUBOJUTH TPUMEPHI; HEJOCTATOUYHO CBOOOIHBIM BJIAJICHUEM MOHOJIOTHYECKON
peublo, JJOTUYHOCTBIO M TOCJIEN0BATEIbHOCThIO O0TBETa. J[OMyCcKaeTcsi HECKOIBKO
ouIOOK B CO/IEP)KaHUM OTBETA; HEYMEHHUE MPUBECTH MPUMEP Pa3BUTHSI CUTYAIlHH,
IPOBECTHU CBS3b C IPYTMMHU aCeKTaMU U3y4aeMoi 00JIacTH.

60-50 G6amoB - 0TBET, OOHAPYKUBAIOIINI HE3HAHUE MPOIIECCOB H3y4aeMOit
npeaIMeTHOW 00JacTH, OTJIMYAIOIIMICS HETIIyOOKHM  PAacKpbITUEM  TEMBI;
HE3HAHWEM OCHOBHBIX BOIIPOCOB TEOPHH, HECPOPMUPOBAHHBIMH HABBIKAMU
aHalv3a SBJICHUH, MPOLIECCOB; HEYMEHUEM JlaBaTh apryMEHTHPOBAHHBIE OTBETHI,
cabbIM  BJaJCHHEM MOHOJOTMYECKOW peublo, OTCYTCTBHEM JIOTMYHOCTH WU
HOCJIeIOBATEIbHOCTH. JOMyCKAIOTCSl cephe3Hble OMIMOKU B COAEP)KaHUHM OTBETA;
HE3HaHHE COBPEMEHHOM MPOOIEeMaTUKH N3y4aeMOn 00IacTH.

IIpomesxkyToyHasi arrecranus CTyAeHTOB. [Ipomexyrouynas arrecranus
CTYJEHTOB 1o aucuuiuinie «L{udpoBbie 1 aHAIOroBbIE YCTPONUCTBA» MPOBOIUTCS
B COOTBETCTBHM C JIOKAJIBHBIMA HOpPMAaTWUBHbIMH akTamu [IB®Y wu sBisercs
00513aTEIHbHOM.

CornacHo ydeOHOMY IUIaHY, BHUJOM IPOMEXYTOYHOM aTTeCTalluu IO
muciuminHe «ludpoBele 1 aHANOroBbIE YCTPOMCTBa» MNPEAYCMOTPEH «3a4eTy,
KOTOPBIA TMPOBOJUTCA B YCTHOW (opMe: YCTHBIM ompoc B (opMe OTBETOB Ha
BOIIPOCHI JUISl 3a4€Ta M BBINOJHEHHE MPAKTUYECKUX 3amaHuil. [ Kaxkzmoro
oOy4Jaronierocsi U3 NepevHs BOIMPOCOB K 3a4eTy CIy4yalHbIM 00pa3oM BbIOMpaeTCs
TPU BOIPOCA U3 Pa3HbIX TEM, K HUM J00aBJISETCA OJHO MPAKTHYECKOE 3a/aHHE,
c()OpMUPOBAHHOE HAa OCHOBE IE€PEYHS THUIIOBBIX MPAKTUYECKUX 3aJaHUM IS
3a4dera.

OueHoYHbIE CPEACTBA IS IPOMEKYTOYHOM aTTeCTalMu

IlepeyeHb BONIPOCOB K 3a4eTy.

OnepaunoHHbId yeunuTenab. OCHOBHBIE TAPAMETPBI.

OCHOBHBIE CXEMBI BKJIIOUEHHS ONEPALTUOHHOTO YCUIIUTEINS.

OnHOMONSAPHOE MUTAHNE ONEPALMOHHBIX YCUIUTEIIEH.

M cTOYHMKYN HANIPSKEHUS], YIIPABIISIEMBIE TOKOM.

HcTouHnKyM TOKA, yIpaBisieMble HANPSIKECHUEM.

HMHBEpTOPHI CONPOTHUBIICHUS.

AKTHUBHBIE 3JIEKTpUYECKUE (DUITBTPHI.

Peanuzanus GpuiabTpoB Ha ONEPALIMOHHBIX YCUIIUTEISX.

©WoOoN O wdDRE

. I3amepuTenbHbIE YCUITUTEH.
10.JIorapudmupytromue npeoOpazoBaTemu.
11.3KkcCniOHEHIHAIbHBIE TIPEOOPA30BATEIH.
12 . MuTerpupyromnias cxema.
13.Inddepenmupyromas cxema.



14 3mepurenpHbie cxeMbl Ha OY.

15. AHasIOroBBI€ KOMITAPATOPHI.

16.Anrebpa noruku. YTIpOIIeHUEe JOTHYSCKUX BBIPAKCHU.

17.3anuch nmorudeckoi ¢ynkiuu mmo tadnuie B Bujae CAHD.

18.3amuck noruyeckoit pynkuuu mo tadbnuue B Buge CKHO.

19.MuHuMH3aMsT TOTUIECKUX QYHKIIUH.

20.ITpeobpa3zoBanue gornueckoil GyHKIuu B 6a3uc.

21.0OcHOBHBIE JIOTMYECKHE OdJeMeHTHI. [lepexom oOT normdeckoil GyHKIMH K
JIOTUYECKOU CXEeMe.

22.Jlemudpatop.

23.1Iudparop.

24. JleMyIbTUILIIEKCODP.

25.MynbTHILIEKCOD.

26.Tpurrepsi.

27.CaeTuuKH.

28.[TapamienbHblil perucTp.

29.CBUTOBBIN PETHUCTP.

30.YHuBepcanbHbII perucTp.

31.[Tapamrensubie [AIL

32.ITocaenoBarensubie LTAIL

33.[Tapamrensubie ALIIL

34.AIlII mocaeaoBaTEILHOTO CUETA.

35.AHII mocnenoBaTenbHOTO MPUOIMIKEHUS.

36.Unterpupytomue AL

IlepeyeHb TUNIOBBLIX NPAKTUYECKHUX 3aJaHUI /1JI51 3a4eTa

1. Ilpennoxuth cxeMy (QuiIbTpa HUKHUX 4YacTOT 4 MOpsAKa Ha ONEparMOHHBIX
YCUJIUTENSAX, UMEIONTYIO CJICIYIONINE TTapaMeTphl: 4acToTa cpe3a Ha ypoBHE -3 1b:
10 I'u; ycunenue B monoce nmponycKaHus: 1; oqHONONSPHOE MMUTAHUE; HATIPSIKECHUE
MCTOYHUKA nuTaHus 3 B.

2. Tlpennoxuth cxemy GuiIbTpa HIDKHMX YacTOT 2 TMOPSAKAa Ha OMEPaIrlMOHHBIX
YCUJIUTENSAX, UMEIOUIYIO CIIEIYIONINE TapaMeTphl: 4acToTa cpe3a Ha ypoBHE -3 1b:
300 T'm; ycunenue B monoce mpomyckanus: 10; OJHOMONSIPHOE NUTAHMUE,
HanpsH>KEHWE UCTOYHMKA nuTanus 12 B.

3.1Ipennoxute cxemy (GuUIbTpa HUKHUX YacTOT 2 TOpPSJKa Ha OINEpPAMOHHBIX
YCUJIUTENSAX, UMEIONTYIO CJICIYIONINE TTapaMeTphl: 4acToTa cpe3a Ha ypoBHE -3 1b:
1000 T'm; ycunenwe B mosioce mpomyckanus: 20; IBYXIOJSIPHOE MHUTAHUE;
HaIpsKeHUE UCTOYHUKA nuTaHust 12 B.

4. Tlpennoxuth cxeMy (UIbTpa HUKHUX 4YacTOT 4 TOpSAIKa HAa ONEPAIMOHHBIX
YCUJIUTENSAX, UMEIOUIYIO CIIEIYIONINE MTapaMeTphl: 4acToTa cpe3a Ha ypoBHE -3 1b:



2000 I'm; ycuneHue B MOJOCE MPONMYCKAaHUA: 2; JBYXIOJSIPHOE IUTAHUE;
HaIpsKEHUE UICTOYHUKA UTaHus 9 B.

5. [lpemnoxute cxemy (UiIbTpa BEPXHHMX YacTOT 2 MOPSAIKA HA ONEpaIlMOHHBIX
YCUJIUTENAX, UMEIOUIYIO CIIEIYIOIINE MTapaMeTphl: 4acToTa cpe3a Ha ypoBHE -3 Ab:
300 I'm; ycumenue B mnomoce nponyckanus: 10; OJHONOJAPHOE IUTAHUE;
HaIpsKEHUE UCTOYHMKA UTaHus 3 B.

6. [IpemnoxuTts cxemy (UiIbTpa BEPXHHX YacTOT 4 TOpSIKA HA ONMEPAIIMOHHBIX
YCWINTEISAX, UMEIOIIYIO CIIEIYIOIIUE MTapaMeTphl: 4acToTa cpe3a Ha ypoBHE -3 ab:
5000 T'm; ycunmenwe B mojoce mnpomnyckanus: 100; omHOMoJIsipHOE IHUTAHUE,
HaIpsKEHUE UCTOYHMKA nuTanus 12 B.

7. Ilpemnoxute cxemy (UIbTpa BEPXHHUX YacTOT 2 MOPSAIKA HA ONEPaIlMOHHBIX
YCWINTEISAX, UMEIOIIYIO CIIEIYIOIIUE MTapaMeTphl: 4acToTa cpe3a Ha ypoBHe -3 ab:
20000 TI'm; ycuneHwe B MOJIOCE MPOIMYCKaHws: |; JBYXIIOJSPHOE IHUTAHUE,
HaIpsKEHUE UCTOYHMKA uTanus 15 B.

8. Ilpemnoxuts cxemy (DUIbTpa BEPXHHX YaCTOT 2 TOPSIKA HA OIMEPAIIMOHHBIX
YCUJIUTENAX, UMEIOUIYIO CIIEIYIOIINE MTapaMeTphl: 4acToTa cpe3a Ha ypoBHE -3 Ab:
1000 T'u; ycuneHue B TMOJOCE MPOMYCKAaHWS: S; IBYXIIOJSPHOE IUTAHMUE,
HaIpsKeHUE UCToOYHNKA nuTtaHus 10 B.

9. IIpeanoxxuTh cxeMy MOBTOPUTENS HAMPSHKEHHS Ha OMEPAIMIOHHOM YCHUIUTEIE,
MapaMeTpsl sl pacyeTa: BXOAHOE HampspDkeHue: oT -2 B mo 2 B, MmakcumanbHas
yacToTa BXoaHoro curtana: 100 kI 'm.

10. TlpeanoxuTh CXeMy WHBEPTUPYIOUIETO YCHIUTENIs Ha ONEpPaluOHHOM
yCWJIMTENe, MapaMeTphl JJIs pacyeTa: BXOJHOE HampspkeHue: oT -/ B mo 7 B,
Kod(DPUIMEHT ycueHus: 2, MaKCMMallbHasl YaCTOTa BXOAHOTO curHana: 3 k.

11. TlpeanoxuTh CXeMy HEWHBEPTHUPYIOIIETO YCUIHTENS Ha OMNepariOHHOM
yCWJIMTENe, MapaMeTphl I pacyeTa: BXoJHOe Hampspkenue: oT -1 B mo 1 B,
ko3 urenT ycunenus: 10, MakcuManbHas 4acToTa BXoaHOro curnana: 20 xl'm.
12. Tlpennoxuth cxemy AUQGGEpPEHINATHHOTO YCUIUTEN Ha ONEpPalioOHHOM
yCUJIUTENE, TapaMeTphl JJIsl pacyeTa: pa3HOCTh BXOAHBIX HanpspkeHud UBx1-UBx2
ot -1.25 B o 1.25 B, cooTBeTCTBYyIOIIEE €I BHIXOIHOE HAMpshKeHue: oT -2.5 B 1o
2.5B.

13. TlpemnoxuTh cxemy MpeoOpa3oBaTesis BXOJHOTO TOKa B HANpPsDKCHHE Ha
ONEPAIMOHHOM YCHIIMTEIE, MapaMeTPhI JJIs1 pacyeTa: MUHHUMAaJIbHbII BXOJIHOM TOK:
0 A, mMakcuMalbHBIM BXOAHOW TOK: 50 MKA, COOTBETCTBYIOIIEE BBIXOJIHOE
Hanpsbxenue: oT 0 B 1o 5 B, makcumanbHast yactora BxoaHoro curdana: 10 xI'.
14. TlpemyioxKUTh cXeMy, U3MEPSIOLIYIO0 OJHOMOJSPHBIM TOK Ha ONEparMOHHOM
yCUJIMTENE, MapaMeTpbl [JIsi pacuera: MUHUMAJIbHBIA BXOJHOM TOkK: 0 A,
MaKCHUMAJIbHBIM BXOAHOMW TOK: 1 A, COOTBETCTBYIOILIEE BHIXOJHOE HAMPSHKEHUE: OT
0Bno49B



15. [Ipennoxuth cxemMy, BBINOJTHSAIONIYI0 HHTETPUPOBAHUE BXOJHOTO CHUTHAalla HA
ONEPALIMOHHOM YCUJIMTENE, MapaMeTphl Ul pacuera: MUHUMallbHas dactora 100
', yacTtota equuuuHoro ycuienus: 1 kl'm, makcumanwsHas dactota: 100 kI,
MHUHUMAJbHOE BBIXOAHOE HampspkeHue: -2.45 B, MakcuMallbHOE BBIXOJIHOE
Hanpspkenue: 2.45 B.

16. 3amucate noruueckyro ¢yHkiuio Y uderbipex nepemennbix X0, X1, X2, X3,
MIPEACTABIICHHYIO B BHUJE HIDKEe npuBeneHHoOW Tabmuibl, B CKH®. Ynpoctuth
BeipaxkeHue st CKH®, wucnone3ys puarpammy Beitua. IIpeoOpazoBathb
ynpoieHHoe BoipaxkeHnue B 6azuc MJIM-HE. HapucoBaTh cxemy, pean3yromryro
npeoOpa30BaHHOE BhIPAXKEHUE.

Bxop, Bbixop,
Ne | X3 | X2 | X1 | X0 Y
0O 0jo|j0O0]O 0
1 o0 ] O 1 1
21 0] 0 1|10 0
31 0] 0 1 1 1
4| 0| 1|00 1
5/ 0|10 1 1
6| 0] 1 110 1
71 0] 1 1 1 0
8 110|010 0
9 110 1] 0 1 0
10 11 0 110 1
11 11 0 1 1 1
12 171 |10] 0 1
13 11110 1 1
14 111 1|0 1
15 1] 1 1 1 1

17. 3anmucatpe noruveckyro ¢yHKuio Y detbipex nmepemennbix X0, X1, X2, X3,
MPEACTAaBICHHYIO B BHUAE HUXe mpuBeneHHou Tabmuipl, B CKH®. Ynpoctuts
Boipakenne g CKH®, wucnonb3ys paumarpammy Beitwa. IlpeoGpazoBaTh
ynporieHHoe Beipakenue B 6aszuc MJIM-HE. HapucoBar cxemy, peanusyromryio
peoOpa3oBaHHOE BBIPAKEHUE.

Bxopn Bbixopg,
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13| 110 |1 1
14| 11|10 1
15 11|11 0

18. 3amucathe noruueckyro ¢yHkIuio Y uderbipex nepemennbix X0, X1, X2, X3,
MIPEACTABICHHYIO B BHUJE HIDKEe mpuBeneHHOW Tabmuibl, B CKH®. Ynpoctuth
BeipaxkeHue st CKH®, wucnone3ys nuarpammy Beitua. IIpeoOpa3oBath
yrnpoiieHHoe BbipaxkeHue B 0azuc MJIM-HE. Hapucoar cxemy, peaiu3yroilyro
npeoOpa30BaHHOE BhIPAXKEHUE.

Bxop, Bbixop,
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19. 3amucate noruveckyro ¢yHkuio Y derbipex mepemeHHnix X0, X1, X2, X3,
NIPEICTABICHHYI0O B BUJIE HIKe npuBeneHHoM Tabimuubl, B CKH®. Ynpoctuth
Beipaxkenue st CKH®, wucnone3ys nuarpammy Beitua. IIpeoOpaszoBathb
ynporieHHoe Boipakenne B 6asuc MJIM-HE. HapucoBath cxemy, peanusyroniyto
peoOpa3oBaHHOE BBIPAKEHUE.

Bxon Bbixop,
Ne | X3 | X2 | X1 | X0 Y
0Ol 0o |O0O]|O 1
1 0Ol0| 0|1 1
21 00|10 1
3| 0|0 |1 1 0
4| 01|00 1
5/ 01|01 1
6| 0] 1 1|0 1
71 0] 1 1 1 0
8 110|010 0
9 11001 1
10 110|110 0
11 110 | 1 1 0
12 111|010 1
13 11101 1
14 111 1|0 1
15 1] 1 1 1 1




20. 3anucatp noruyeckyro GyHkuuoo Y yetsipex mepemeHHbix X0, X1, X2, X3,

MPEJCTAaBICHHYIO B BHJE HUXe TpuBeneHHou Tabmunpl, B CIAH®. Ynpoctuth

BolpakeHue i CJIHO,

HCTIONB3ys JauarpamMmmy Benya.

[Ipeo6pazoBath

yropoiieHHoe BbipakeHne B 60aszuc M-HE. HapucoBarh cxeMy, peaM3yrolryro

peoOpa3oBaHHOE BHIPAKEHUE.

Bxon Bbixon,
Ne | X3 | X2 | X1 | X0 Y
0Ol 0j]o|0O0]O 1
1 00O 1 1
2|1 0] 0 110 0
31 0] 0 1 1 0
4| 0| 1]0]O0 1
5/ 0|1 1|0 1 1
6| 0] 1 1|10 0
71 0] 1 1 1 0
8 110|010 0
9 110 1] 0 1 0
10 170 110 0
11 110 1 1 0
12 1771|1010 0
13 11 1] 0 1 0
14 1] 1 110 0
15 1] 1 1 1 0

21. 3amucate Joruueckyro GyHkiuio Y yeTsipex nepeMeHHbix X0, X1, X2, X3,
MPEACTaBICHHYIO B BHAC HUXe IpuBencHHoW Tabiumnpel, B CAH®. Ynpoctuth

BelpakeHue i CJIHO,

UCIIOJIb3ysl auarpammy Beitua.

[Ipeo6pazoBath

ynporieHHoe BoipakeHue B 0Oasuc M-HE. HapucoBate cxemy, peanusyroniyro

npeoOpa30BaHHOE BhIPAXKEHUE.

Bxopg Bbixopg,
Ne | X3 | X2 | X1 | X0 Y
0 0] 0 0 0 1
1 0] 0 0 1 1
2 0ol O0 1 0 0
3 0ol O0 1 1 0
4 0] 1 0 0 0
5 0] 1 0 1 0
6 0] 1 1 0 1
7 0] 1 1 1 1
8 11 0 0 0 0
9 11 0 0 1 0
10 11 0 1 0 1
11 11 0 1 1 0
12 1] 1 0 0 0
13 11 1 0 1 0
14 11 1 1 0 1
15 11 1 1 1 0

22. 3amucath Jiorudeckyro GyHkiuio Y yethipex nepemenHbix X0, X1, X2, X3,

MPEICTABICHHYIO B BHUJE HIDKEe npuBeneHHow Tabmunbl, B CAH®. Ynopoctuth

BelpakeHue i CJIHO,

UCIIONB3ysd auarpamMmy Benya.

IIpeoOpazoBarth



ynporieHHoe BoipakeHue B 0Oasuc M-HE. HapucoBate cxemy, peanusyromnryio
npeoOpa3oBaHHOE BhIPAXKEHUE.

Bxop, Bbixop,
Ne | X3 | X2 | X1 | X0 Y
0O 0jo|j0O0]O 1
1 o010 1 0
21 0] 0 1|10 0
31 0] 0 1 1 0
4| 0, 1]0/|O0 0
5/ 0|10 1 0
6| 0] 1 110 0
71 0] 1 1 1 1
8 110|010 0
9 110 1] 0 1 0
10 170 110 0
11 11 0 1 1 0
12 171210 1] 0 0
13 11110 1 1
14 111 1|10 1
15 111 1 1 1

23. 3ammcath noruyeckyro (GyHKuuoo Y yeTsipex mepemeHHbIx X0, X1, X2, X3,
NIPEICTABICHHYIO B BUJE HIKE npuBeneHHOM Tabimuubl, B CAH®. Ynpoctuts
Beipaxkenue st CIHH®, wucnonb3ys nuarpammy Beitua. IIpeoOpaszoBathb
ynporuieHHoe BoipakeHue B 0Oasuc M-HE. HapucoBath cxemy, peanusyroniyro
peoOpa30BaHHOE BBIPAKEHUE.

Bxop, Bbixop,
Ne | X3 | X2 | X1 | X0 Y
0| ofo|0O0|O 0
1 00 0|1 0
21 0] 0 1|10 1
31 0] 0 1 1 1
4 01|00 0
5/, 0,101 0
6| 0,110 1
71 0] 1 1 1 0
8 11 0|0] 0 0
9 110 1] 0 1 0
10 110 1|0 0
11 110 1 1 0
12 1171|1010 0
13 11110 1 0
14 111 110 1
15 1] 1 1 1 1
Kpurepuu oueHuBaHus CTyI€HTA HA 3a4eTe
Bbajiabl Onenka
N TpeodoBanus K copMUPOBAHHBIM KOMIIETEHIIUAM
(pedTUHTOB 3ayera
O OIIEHKH)




86-100 BricTaBnsercs CTyAeHTY, €ClIM OH TJIYOOKO W TPOYHO

YCBOMJI ~ NIPOrpPaMMHBIM  MaTepuaj,  HMCUEPIBIBAIOLIE,
IIOCJICAOBATENbHO, YETKO M JIOTMYECKH CTPOMHO €ro
U3JIaraeT, yMEeT TECHO YBS3bIBaTb TEOPHUIO C IPAKTHKOM,
«3aumeHoy CBOOOJIHO cCIpaBiIA€TCSl C IPAKTHUYECKUMM 33JaHUSMH,
BOIIpOCAMM U JPYTMMM BHJAMHU IPUMEHEHHUS 3HaAHU,
IIPUYEM HE 3aTPYNHACTCA C OTBETOM IIPU BUIOWU3MEHECHUU
3aJJaHUi, UCTIONB3YEeT B OTBETE MaTepHall MOHOTpapHUECKOn
JUTEPATyphl, IPABUIBHO 0OOCHOBBIBAET IPUHATOE PEIICHUE.

76-85 BricTaBnsercs CTyleHTY, €ClId OH TBEPJO 3HACT Marepual,

IPAMOTHO M IO CYIIECTBY H3JIaraeT ero, He [OIycKas
CYLIECTBEHHBIX ~HETOYHOCTEH B OTBETE Ha BOMPOC,
«3admenoy NPaBUIBHO TPHUMEHSET TEOPETHYECKHE TIIOJIOKEHUS TIPH
pEIICHUH MPAKTHYCCKUX 3aaHUii, BIAJCET HEOOXOIUMBIMU
HABBIKAMH U [TPUEMAMH MX BBITOTHCHHUS.

61-75 BeIcTaBisgercs CTyZIEeHTy, €Cld OH MMEET 3HaHUSA TOJBKO

OCHOBHOTO Marepualia, HO HE YCBOWJ €ro Jaerajei,
JIOTTyCKaeT  HETOYHOCTH, HEIOCTATOYHO  IPaBUIIbHBIC
«3a4meHo» (bopMynUpOBKH, HapylIeHUs JIOTHYECKOI
MOCJICIOBATEIbHOCTH B M3JIOKEHHH  IPOrPaMMHOTO
MaTepuaina, HUCHBITHIBACT 3aTPyJHEHUS TPU BBIMOJTHEHUU
MIPAKTUYECKOTO 3aaHusl.

BeIcTaBisercs CTyleHTY, KOTOPBIM HE 3HAET 3HAYUTEIIBHOU
«He3aumeHoy | 4aCTU IIPOrpaMMHOI0 MaTepuaa, JOIyCKAeT CYILECTBCHHBIC
OIIMOKH, HE BBINOJIHAET MPAKTUUECKOE 3a/1aHHUE.

OueHo4vHbIe cpeAcTBA AJsl TEKYyLeH aTTecTalun
TunoBble KOHTPOJIBbHBIE 3aJaHUSA IS TEKYlIeld aTTecTAlUH

TunoBble KOHTPOJIbLHBIE 3aganus 1
Onuimre, YTO TAKOE CKOPOCTh HapacTaHus HanpskeHus Ha Beixoae OVY.
[Tepeuucnute BoIBOJBI OV U yKaKUTE UX Ha3HAYECHUE.
Onumunrte, kKak u3MeHsiercss kodgdunueHt ycusenuss OY ¢ pa3oMKHYTOM
nenbtlo OC npu M3MEHEHUM YacTOThl BXOJHOI'O CHUTHaja OT MOCTOSHHOTO
toka 10 100 MI'n?
PazpaboraiiTe cxeMy HMHBEPTUPYIOLIETO YCWIHTENS ¢ Kod(duureHTom
ycwiienus 200 ¢ ncronb3zoBanueM uaeainbHoro OVY.
Pa3zpaboTaiiTe cxemy HEMHBEPTHUPYIOIIETO YCWIHTENIS ¢ KOIPPHUIIUEHTOM
ycwiienus 101 ¢ nucrionb3zoBanneM naeainbHoro OVY.
OOBsicHUTe, TOUYEeMY B HHBepTHpYyMomeM ycuiauterae Ha OV BO3HUKAET
BUpTYyabHas 3EMJIS.
Uto Takoe HaNpsDKEHHE CMEIICHUS HYyJs, KaKk €ro HM3MEpUTh U Kak
YCTPAHUTb.
OObsicHUTE  3HAa4YeHWE: TMPOM3BEICHUSA  TMOJOCHl  TPOIMYyCKaHWUS  Ha
KO3 PUIMEHT yCcuIeHus.



9. OObsicHUTE 3HAYEHHE: YACTOTa EAMHUYHOTO YCUIICHHUS.

10.OnummTe padboTy nmoBTopuTes HampsbkeHuss Ha OY u npuBeauTe NpuMep
€ro MPUMEHEHUSI.

11.B kakoMm cnydae NpEANOYTHTENIbHEE HCIO0JIb30BaTh HEHMHBEPTUPYIOUTUN
YCUJIUTEND, @ HE UHBEPTUPYIOIINM.

12.IlepeuniciuTe OCHOBHBIE XapaKTEPUCTHKH HACAJIHHOIO OMNEPAMOHHOTO
YCUJIMTEIIS.

13.Iloyuemy B ycmiuTenbHBIX ycTpoiicTBax OV He ucmoib3yercs 0e3 uemnei
OTPULIATEIFHON 00paTHOM CBSI3U

14.Ilepeuncnure U OOOCHYMTE JOCTOMHCTBA aKTUBHBIX (DUIBTPOB, IO
CPAaBHEHUIO C TACCUBHBIMU (DUIBTPaMHU.

15.Pa3paboTaiiTe (pUIbTp HU3KOM YACTOTHI MEPBOrO MOPAJKA C YACTOTOU cpe3a
15 x[m.

16.Pa3paboTaiiTe (UIBTP BBICOKOH YacTOTHI TEPBOTO MOPSAKA C YaCTOTOMH
cpesa 20 ['m.

17.Pacckaxkute O TmpuHIUIE PaOOThl (PUIBTpAa HU3KOM YAaCTOTHI BTOPOTO
nopsijika U 0ObSICHHUTE, IOYEMY €T0 XapaKTEPUCTUKH JIydllle, ueM Yy puibTpa
NEPBOTO MOPSAIKA.

18.Pa3paboTaiiTe moa0COBOM (HUIBTP, COCTOSIHMA W3 (UIBTPOB HHU3KHUX H
BBICOKHX YacTOT MEepBOro mopsaka. HuwxHss yacTota cpesa A0mKHA ObITh 2
k', BepxHssi uyactota cpe3a S5 kl1, kodpduuueHt ycuneHus Ha
LEeHTpaIbHOM yactore 1,5.

19.06bsicHuTe TpUHLUI pabOThl TOJIOCOBOTO (PHIIBTpAa C OTPUIIATEIHLHBIMU
oOpatHeiMu cB3siMU. [louemy ero AUX ornuvaercs ot AUX mosiocoBoro
buIbTpa, TOCTPOSHHOTO MYyTEM MOCIEA0BATEILHOTO COeIMHEHNS (DUITBTPOB
HU3KOW U BBICOKOW 4acTOT?

20.HauepTuTe CTpYKTYpHI TPEX Pa3IUYHBIX THIIOB aKTUBHBIX (DHIIETPOB.

21.Pa3paboraiiTe cxeMmy IJisi CMEIIMBAHUS TPEX 3BYKOBBIX CHUTHAJIOB, IPHYEM
JBa M3 HUX HMMEIOT PaBHYIO aMIUIMTYIy, a TPETHH — IOJOBHUHY OT HX
aMIUTUTYJbl. B BBIXOJHOM CHUTHAJie BCE TPU BXOJHBIX CUTHANA JOJKHBI
OBITh MTPEICTABJICHBI B PABHBIX JOJISIX.

22.00bscHUTE, KaK MpUMeHEeHne TU(hEepeHITNATBHBIX YCHIUTENEH MO3BOJISET
BBIJICNISITH CJIa0ble CUTHAIBI HA (hOHE OOJIBIINX MTOMEX.

23.0nummTe, Kak C TOMOIIBI0O MOCTa YHUTCTOHAa HM3MEPUTh HEU3BECTHOE
COMPOTHUBJICHUE.

24.00bsicHUTE, KaK pabOTaeT MHTErpaToOp Ha OMEPALMOHHOM YCHUIIUTENE MpU
MOCTOSTHHOM BXOJ/IHOM HaIIPSIKEHUH.

25.Kak MOXHO WCHONB30BaTh HWHTErPATOp B KauyecTBE TeHepaTopa
MUJI000pa3HOTO HAPSIKEHUS?



26.0Onummre paboTy MHBepTUpYyIomero tpurrepa llImuTtra Ha onepanroHHOM
YCUIJIUTETIE.

27.0numure  paboty  HewuHBepTHpylomiero  tpurrepa  IllImurra  Ha
OTIEPallMOHHOM YCUJIUTEJE.

28.B dWeMm CcOCTOWT MpEeMMyIIECTBO mpuMeHeHus auddepeHnnanTbHOTO
YCWIMTEIBHOTO KacKajia B KaueCcTBE BXOJHOro Kackajga OVY.

29.Yto takoe nuddepenimanbabil BxogHou curaan OY.

30.Yto Takoe cuHdpazHbIi BXoaHOH curHan OY.

31.Kak onpenensercs KOCC.

32.Hapucyiite IIPUMEPHBIC rpadguku CTAaTUYECKOW  TEepeaaTOYHOU
XapaKTEePUCTUKHU Usbix=f(UBx) TUTSI UHBEPTUPYIOIIETO u
HEHMHBEPTUpPYIOLIEro BKIOUeHMA OY ¢ ydeTtoM CMENIeHUs Hyls H
HACBIIIECHUS YCUITUTEIIS.

33.Kakoe w3  BxomHbIX compotuBieHuid OY  (cmH(pazHOE WK
nuddepenranbHoe) O0JIbIIE U TOYEMY.

34.B dyem 3akirouaercs IMPEUMYIIECTBO HeCcKOoppekTupoBaHHoro OV mepen
aHanorudHbiM OY ¢ MOJHON BHYTPEHHENW KOPPEKIUEH.

35.Uem ompenensOTcss BEJIMYMHBI PE3UCTOPOB M HMX COOTHOIIEHHE Ha
HeuHBepTupyromiem Bxoae OV B nuddepeHmanrbHOM BKIIOUCHHUH.

36.[Touemy pe3ncTop, KOMIICHCHPYIONTUH CMEIICHHE HYIs, O0YCIOBICHHOE
BXOAHBIMU TokamMu OV, HE NPUMEHSIOT B YCHWJIHTENISIX C TOJEBBIMU
TPaH3UCTOPAMH.

37.MoxHO 1M B CXE€M€ C JABYXIOJSIPHBIM MHUTaHHEM MpuMeHuTh OV,
MpEeAHA3HAYEHHBIM I WCIOJIb30BAHUSI B CXEMaX C OJHONOJISIPHBIM
MUTAHUEM.

38.MoxXHO ]I B CXEME C OJHOMOJSPHBIM NHUTaHHEM MpuMeHuTh OV,
NpeAHa3HAYCHHBIM ISl  UCIOJB30BaHUS B CXEMax C JBYXIOJISIPHBIM
nutanveM. Eciu MOXXHO, TO, IPU KaKUX OrpaHUYCHUSX.

39.VBenuueHnue COMPOTHUBIICHUH PE3UCTOPOB B LEMAX 0OpaTHO#l cBszum OV
YMEHBIIIAET HArpy3Ky YCHJIUTENST ¢ CHUXKACT TMOTPeOJIeHUE DSHEPTHUH.
[Touemy >xe 3TH CONPOTHBJICHHUS HE BBIOMPAIOT OYEHL OoybmMU. Yem
OTIpEeJIeISIETCSl MAaKCUMAaJIbHASI BEJIMUMHA PE3UCTOPA OOpAaTHOM CBS3H.

40.TlpuBenute mpumepsl ucmosib3oBanuss OY B yCTpOMCTBaX, BBITTOIHSIOIINX
pa3IMYHbIC MATEMATUYECKHUE OTIePALIHH.

41.Kakol xapakTep MMEET BXOJHOE COMPOTUBIICHHE HHTErpatopa B o0JacTh
HU3KHUX YaCTOT, BEICOKHUX YacCTOT.

42.Ectm Ha BXoxm OV, BKIIOYEHHOIO II0 CXEME HMHTErparopa, IOAacTCs
HaIpsHKEHUE CUMMETPUYHON MPSMOYTOIBHOU (OpMBI (MEaHAp), TO CUTHAI
KaKo¥ (popMbI MOKHO OXKHJATh Ha BBIXOJIE.



43.KakoBbl MPEUMYIIECTBA AKTUBHBIX YAaCTOTHBIX (UIBTPOB  TEpen
MaCCUBHBIMU.

44, ]JlaiiTe KauecTBeHHOE cpaBHeHHE GUIbTpoB batTepBopTa u beccens.

45.B dem npeumyiectBo (uiabTpa 0oJjiee BHICOKOTO MOPSAKA IO CPAaBHEHUIO C
¢unbTpoM OoJiee HU3KOTO MOPSIKA, HMEIOIIUM TY e MOJI0CY MPOIMYCKaHHUS.

46.Yem ompenensercss IUHAMAYECKUA JUANA30H  JIOTapu(PMHUPYIOMIEro
npeodpazoBaTes.

47.KakoBO MPEUMYIIECTBO CXEMBI JOTapU(MHUPYIOIMIETO MpeoOpa3oBaTens ¢
OUMOJNSPHBIM TPAH3UCTOPOM I10 CPABHEHUIO CO CXEMOM C JIMOJIOM.

48.Uem  OOBsCHSETCSA  HEXKENIATeNbHOCTh  MPUMEHEHHS  IACCHUBHBIX
BBITIPSIMUTENIEN HA IHOJIaX B U3MEPUTEIIBHBIX CXEMaX.

49.B yeM MIPEUMYIIECTBO WHBEPTUPYIOIINX HM3MEPUTEITBHBIX
OJIHOTIOTYTIEPUOIHBIX BBIIPSIMUTENEH Mepe]l HEUHBEPTUPYIOIIUMHU.

50.KakoBbl mpenMyIIecTBa WHTETPAIBHOTO KOMIapaTropa MO CPaBHEHHUIO CO
cxeMou kommaparopa Ha OY.

51.K kakux ciyyasx npumeHeHue OY B KauecTBe KOMIaparopa MOXKET ObITh
MPEANOYTUTENBHO.

TumnoBble KOHTPOJILHBIE 3aJaHUS 2

1. Banumnmre necsatuaHoe unciao 30 B IBOUMYHOM KOJE.

2. 3amummure nsonynoe uncio 0111010 B necaTnaHOM KOJIE.

3. YKaXuTe YpOBHHU HANPSHKCHUS WHTETPATBLHBIX MHKPOCXEM TPUTTEPOB CEpUU
TTJI, npunrumaeMble 3a joruueckyro 1 u nornueckuid 0 mpu HanpsKEHUH
nuTtanus S5 B.

4. CocTaBbTe TaOJUIIBI WUCTUHHOCTH M HAPUCYHTE CXEMHOE O0003HauYeHUE
TPEXBXOJOBBIX Jorudeckux anemenTos: a) U, NJIW, U-HE u UJIN-HE; 6)
2NJIN-HE.

5. OnpeaenuTe 4UCIO BO3MOXKHBIX OMHApHBIX KoMmOuWHanui tuma 0 u 1 s
JIOTUYECKOM (DYHKLIMU C YUCIOM apryMEHTOB: a) N =3;6) N = 5.

6. KakoBo BbIpakeHHE JIOTHYECKOW (YHKIHUM NIBYX MEpeMeHHBIX X1 u X2,
peann3yeMoun 3JIeMEeHTOM «cTpenka [Tupcar.

7. KakoBo BbIpaXeHHE JIOTHYECKOW (YHKIUM NIBYX MEpeMeHHBIX X1 u X2,
peanuzyemoii anemenToM «mtpux leddepar.

8. YcunoBHo-rpaduueckoe odo3HaueHue ementa NJIN.

9. VcnosHo-rpaduueckoe o6o3HaueHue nementa M.

10.¥YcnoBHO-Tpaduyeckoe o6o3HaueHue s1emerTa HE.

11.Hageptute Tabnuiry ucTuHHOCTH 3nementa 21JIN

12.Haveptute TabIHIly UCTUHHOCTH 37ieMeHTa 21

13.HauepTure Tabnuiy uctuaHocTy 3nementa HE



14 Hauepture tabmuity uctunHoctu misa snementoB UM, U-HE, WJIM u HE-
NJIN.

15.CpaBuure cepun UC 4000B ¢ 74LSXX no TpeOOBaHHSIM K UX UCTOYHUKAM
MU TAHMS.

16.CpaBaure cepun MC 4000B ¢ 74LSXX 1o OBICTpOACHCTBUIO U
ITIOMEXO0YCTOUYNBOCTH.

17.YkaxuTe, B KakuxX clydasx JJisl peanu3aldd CXEeMbl OOJbIIE MOIXOMST
ounonsipasie UC, a B kakux — KMOIL

18.00msacHuTe, Kak pocruraercs ovictponeicteue DCJI UC, kakue mpoOaeMbl
MIPU ATOM BO3HHMKAIOT.

19.Vnpocture BBIpaXE€HHE M HAYEePTUTE €ro TaOJMIly HWCTHHHOCTH:

A*B + A*B.

20.Haueptute cxeMy, COOTBETCTBYIOIIYIO JIOTHYECKOMY  BBIPQKECHHUIO:

/=A*B*C + A*B*C + A*B+C + A*B-_.
21.Yopoctute  BbIpa)KE€HHME, M  HAYEPTUTE  OKBUBAJICHTHYIO  CXEMY:

7=AB + AB + AB

22.Y1upocTUTe  BBIp@KEHHWE, W  HAYEPTUTE  OKBUBAJICHTHYIO  CXEMY:

/=ABC + ABC.

23.Yrupoctute  BbIpOKEHHWE, W  HAUYEPTUTE  DKBUBAJICHTHYIO  CXEMY:
Z=A*1+ A1 + B0

24.YupocTuTe  BBIp@KEHHWE, W  HAYEPTUTE  DKBUBAJICHTHYIO  CXEMY:
L=(A+B)*(A+0(C)

25.Y1upocTuTe  BBIp@KEHWE, W  HAYEPTUTE  OJKBUBAJICHTHYIO  CXEMY:
/ =ABCD + ABCD + ABCD

26.B uém 3akmouaercs muanumuzaius OAJl ¢ momorisio quarpamMmMsl Beiiua.

27.B uém 3akirouaercss MUHUMM3AIus Hegoonpeaenénnoi GAJL

28.Kakoe ycTpoOWCTBO clieyeT MCHOJb30BaTh [UJIsl pEIICHUS 3aJladyu:
npeoOpa3oBaHusl  JBOMYHO-ICCATUYHOTO KOJA B  JIGCATUYHBIA  JUIA
yIpaBICHUS HHINKATOPOM.

29.Kakoe ycTpOWCTBO CleAyeT WCIOIb30BaTh [JISl PEIICHUS 3aJadH:
npeoOpazoBaHre AECATUYHBIX YMCEN B TBOMYHBIC.

30.Kakoe ycTpoHCTBO cielyeT MCHOJIb30BaTh Uil KOMMYTallMKd B 3aJlaHHOM

MOPSJIKE CUTHAJIOB, MOCTYIAKOIIUX C HECKOJIBKMX BXOJHBIX IIMH HA OJHY
BBIXO/IHYIO.



31.Kakoe ycTpoiCTBO ClelyeT UCIIOIb30BaTh ISl pacipeneieHus B TpedyeMoil
MOCJIEIOBATEILHOCTH 10 HECKOJBKUM BBIXOJAM CHUTHAJIOB C OJHOTO
UH(OPMAIMOHHOTO BXO/A.

32.CKoIbKO BBIXOOB y Aemudparopa npu Tpex HHHOPMAIIMOHHBIX BXOaX.

33.CKoJbKO BBIXOJIOB Y HIM(paTopa MpU YETHIPEX HHPOPMAITMOHHBIX BXOJaX.

34.Pazpaboraiite  3-pa3psimHbIA  mpeoOpazoBaTenb  JBOMYHOTO Koja B
NECATEPUYHBIN, UCIIONB3YS TONbKO 3neMeHTsl MJIN-HE.

35.00bscHUTE, KaK paboTaeT MyJIbTUIIIIEKCOP C IBYMS BXOJIaMHU.

36.Pa3paboraiiTe 3-BX0/I0BbII MYJIBTUILIEKCOP C BXOJOM OJIOKHMPOBKH U JIByMs
BBIXOJIJaMU — MHBEPTUPYIOIIUM U HEMHBEPTUPYIOLIUM.

37.Pa3paboraiite 4-BXOHOBBIH MYJIBTUILUIEKCOP C HCIOJIb30BAHUEM TOJIBKO
sanementoB MJIN-HE.

38.0nummrTe TpHEMBbl, HCIOJB3yeMble I TMOCTPOCHUS CHUCTEM C
IPOM3BOJIBHBIMU TA0NHUIIAMUA UCTUHHOCTH, HCIIOIB3yEeMbIE B CIIydasx, KOT/a
cXeMa Ha JIOTUYECKUX IEMEHTaX OKa3bIBACTCS YPE3MEPHO CIOKHOM.

39.00mscHUTE, KaK pabOTaeT TpUrrep, coopaHHblil u3 AByx nementoB M-HE.

40.Haueptute Trpadukd HU3MEHEHUW COCTOSIHMM BXOJa M BBIXOJA,
OIKCHIBAIONINE PabOTy CYETHOTO TPUITEPA.

41.00pacHUTE, KaK COEAUHUTH D-TpUrrepsl AJii NOCTPOEHUS ACHHXPOHHOIO
CUETYHKA.

42.Kaxoil OCHOBHOM HEIOCTATOK Y AaCHHXPOHHOTO cueTunka? OOBsICHUTE, KaK B
CUHXPOHHOM CUETYHKE 3TOT HEJJOCTATOK MPEO/I0JICH.

43.0nummre paboTy NeCITHYHOTO cYeTurKa ¢ Beixoaamu «1 Ha 10»

44 HayepTuTe CcXeMy perucrpa CABHra C IOCJIEIOBaTEIbHBIM BXOJOM H
napajjielbHbIM BBIXOJIOM. B cxeme wucnons3yiite 4 Ttpurrepa D-tuma.
OObsicHUTE, KaK 9Ta cxema padoTaer.

45.00bsicHUTE, KaK paboTaeT cyeTyuk J[xoHcoHa.

46./latiTe onpeneneHUE M YCIOBHOE M300pakeHUe aemudparopa.

47.]laitTe onpenesieHre U YCIOBHOE U300paXkeHue mudparopa.

48.KakoBbl Ha3HaueHUE U (HYHKIIMOHATIBHAS CXeMa MYJbTUIIIIEKCOpa.

49.KakoBbl Ha3HaueHNE U (YHKIIMOHATIBHAS CXeMa JIeMYJIbTHUILUICKCOPA.

50.Omnpenenurte nousitue "tpurrep".

51.Tlepeuncnute pasHOBUIHOCTH UG POBBIX TPUTTEPOB.

52.Ilpoananuzupyiite paboTy acMHXpoHHOro RS-Tpurrepa.

53.Kakass koMOWHalMsI BXOJHBIX CHUTHAJOB SIBJISICTCS 3allpelieHHON s
acMHXpOHHOro RS-Tpurrepa.

54.KaxkoBo ycnoBHoe rpaduyeckoe oboznauenue JK-rpurrepa.

55.KaxkoBo ycnoBHoe rpaduueckoe o6o3nauenue RS-tpurrepa.

56.Kaxk ¢pyukmuonupyet JK-tpurrep npu komOunaruu J = 1, K = 1 Ha Bxoze.

57.M3noxute ocobeHHOCTH paboThl yHUBEpcanbHOTO JK-Tpurrepa.



58.Yto 03HayaeT TMHAMUYECKOE yIpaBICHUE TPUTTEPaMu

59.Yem oTnuyaeTcss AMHAMUYECKOE YIPABIECHUE TPUITEPAMH OT CTATUYECKOTO
yIpaBJICHUS.

60.B xakom Buje (PUKCHUpYETCS B CUETYMKE YUCIIO MOCTYMUBIIUX HA €r0 BXOJ
UMITYJIbCOB.

61.Vkaxute, yeMy paBeH MOIylb M mepecueTa JBOMYHOTO N-Pa3psIHOTO
CUETUHKA.

62.Ykaxxute HEOOXOAMMOE YHCIIO BBIXOJOB JBOWYHOIO CUETUMKA ISl BBIIAYH
pe3yJIbTAaTOB CUETa 28 UMITYJIbCOB.

63.CKOJBKO TPUITEPOB JOJDKEH HMMETh JBOMYHO-KOJWPOBAHHBIN CUYETUUK C
ko3 dunmrenTom nepecuera M = 8.

64.1losicante mnpuHIUN  (YHKIIMOHUPOBAHUS TPEXPA3PSAHOTO  CUETUHKA
UMITYJIbCOB.

65.IIpuBenuTe cxeMy JECATUIHOTO CUETUMKA UMITYIBCOB.

66.[IpuBenuTe CTPYKTYPHYIO CXEMY MapalIeILHOTO PETUCTPA.

67.IlpuBeanuTe CTPYKTYpHYIO CXEMY CIBUTAIOLIETO PErUCTpa.

68.Onumure padoty 8-pazpsaHoro mapasmieasnoro ALIL.

69.4Yto siBisieTcss OCHOBHBIM JIOCTOMHCTBOM MapaienbHoro ALI?

70.00bsicHUTE TIPUHIIMIT HCIIOIB30BAHMS TOCIEI0BATEIBHOTO MPUOIMKEHUS B
AL

71.0Onummre padoty L{Alla ¢ matpureit R-2R.

72.CKOJbKO HY)KHO KOMITapaTopoB IS NapayjienbHoro 6-paspsaaoro ALIL.

KpuTtepun o11eHKH BbINOJIHEHUSI KOHTPOJLHOTO 3aganus 1, 2

100 GanioB BHICTABISAETCS CTYACHTY, €CIU MPABUILHO BHITIOJHEHO 4 3a/1aHus
B BapHaHTe.

75 GanyIoB BBICTABIIACTCS CTYACHTY, €CJIU MPABUILHO BHITIOJHEHO 3 3a7aHus B
BapHaHTE.

50 6ayToB BBICTABJIAETCS CTYICHTY, €CIIN MPABUIILHO BBITIOTHEHO 2 3aIaHUS B
BapUaHTE.

25 6ayTOB BBICTABIISIETCS CTY/ICHTY, €CJIM MPABWILHO BHITIONHEHO | 3a1aHue B
BapHUaHTE.

0 OanIoB BBICTABISIETCS CTYACHTY, €CIM HHM OJIHO 3a/IaHME HE BBITIOJIHEHO
MIPaBUIIBHO.



