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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 1Cs; 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.



AHHOTaNMs K padoyeil mporpaMmme TUCUMILIMHBI
«ugpoBrie 1 aHAJIOTOBbIE YCTPOHMCTBA»

JlucuunnuHa npeaHa3HayeHa JUIsi HM3y4YeHUs CTyIeHTamMu 3 Kypca B 6
ceMecTpe, oOOydYalOIMMHUCA TIO  HampaBjieHuto  noarotoBku  12.03.04
buotexHuyeckue  cucTeMbl M TEXHOJOruM, npoguibp  «MeauuuHcKue
MH(POPMAILIMOHHBIE CUCTEMBI». TPyA0E€MKOCTh AUCIUILINHBI cocTaBisieT 3 3.e. (108
v). J[McuuIIMHa BXOUT B BapUATUBHYIO 4acTh, JUCLUILIMHBI IO BEIOODY.

JlucuuninHa CBsi3aHa CO  CIEAYIOIIMMH KypcaMu: «DJIEKTPOTEXHHKA H
AIEKTPOHUKAY, «MHUKPONPOLECCOPHAs TEXHUKAY.

Henbro JUCHUIUIMHBI SBISETCS U3yYEHHUE THUIOBBIX (DYHKIIMOHAIBHBIX Y3JIOB,
MOJlyJIel 1 KOMIIOHEHTOB LIM(PPOBBIX U aHAJIOTOBBIX YCTPOWUCTB, UX MOCTPOEHUE U
pabory.

3apaum:

1. 3ydyeHne npuHOUIOB NOCTPOEHUS U NPUMEHEHUs LU(PPOBBIX YCTPOICTB
AIIEKTPOHUKH; JIIEMEHTHON 0a3bl IU(POBBIX YCTPOICTB; OCHOB pacyeTa HU(PPOBBIX
YCTPOWCTB;

2. M3y4eHne NMPUHLMIOB ITOCTPOECHUS U IPUMEHEHUS aHAJIOTOBBIX YCTPOMCTB
JIEKTPOHUKH; OCHOB PacyeTa aHAJIOTOBBIX YCTPOKCTB;

3. O3HakomiieHWE C TMpaBUJIaMH U METOJIaMH MOHTa)ka, HACTPOHKU HU
PEryJIMPOBKYU IIU(PPOBBIX U aHAJIOTOBBIX YCTPOUCTB.

B pesynbrare m3ydyeHHs] 1aHHOM NUCHUIUIMHBI Y CTYAEHTOB (OPMUPYIOTCS
cieayomme oodmenpodeccuoHaibHble W NPO(ECCHOHAIBHBIE KOMIIETCHIIUN
(371eMEHThl KOMIIETEHIIMI): CIMOCOOHOCTh OCYILECTBIIATh IOUCK, XpaHEHUE,
00paboOTKy M aHalu3 MH(pOpMAUUU U3 PA3IMYHBIX MCTOYHUKOB U 0a3 NAHHBIX,
NPEACTaBIATh €€ B TpeOyeMoM (opmaTe ¢ HUCIONb30BaHUEM HWH()OPMALMOHHBIX,
KOMITBIOTEPHBIX U ceTeBbIX TexHojoruii (OITK-6); crnocoOHOCTD BJIAJIETh
npaBWiIaMM W METOAAMM MOHTAaXa, HACTPOMKM M PETyJIHPOBKH  Y3JIOB
OMOTEXHUYECKUX CHCTEM, B TOM YHCJE CBS3aHHBIX C BKIIIOUYEHHEM YeJIOBEKa-
ormeparopa B KOHTYp YNpaBlieHUS OWMOMEAMIIMHCKOM M  3KOJOTMYECKON
anexkTpoHHo TexHuku (I[TK-8).

Kon u Jtanbl GOpMHPOBAHUA KOMIIETCHIMHU
(¢popmymposka
KOMIETEHI[UH
(OIIK-6) Crioco6HOCTB CIOCOOBI MOUCKA, XpaHEHHUs, 00padOTKH U aHAIH3a
OCYIIECTBIIATH TIOHCK, nH(OPMAIIUY U3 PA3TMYHBIX UICTOYHUKOB U 0a3
XpaHEeHHE, 06pa60TKy 3Haer JaHHEIX, CITOCOOBI IpEaCTaBICHUA €€ B Tpe6yeM0M
U a”HaJInuz I/IH(I)OpMaLII/II/I (bOpMaTe C UCITIOJIb30BAHHUECM I/IH(I)OpMaLII/IOHHBIX,
3 Pa3IHYHBIX KOMITBIOTEPHBIX M CETEBbIX TEXHOIOTHM
MCTOYHHKOB 1 0a3 VMeer OCYIIECTBJISITh TTOUCK, XpaHEHHE, 00padOTKY H
JAaHHBIX, IPE/ICTABIATh aHaIIN3




ee B TpedyeMoM nH(pOpMAIMY U3 PAa3TMYHBIX HCTOYHUKOB U 0a3

dopmare ¢ JIaHHBIX, IPEJCTABIIATE €€ B TpebyeMoM (opmare ¢
UCII0Jb30BAaHUEM UCII0JIb30BaHUEM UH(POPMALIMOHHBIX,
UH(POPMALMOHHBIX, KOMITBIOTEPHBIX U CETEBBIX TEXHOJIOTHUI
KOMIIPFOTCPHBIX 1 HABLIKAMH [IOUCKA, XPAaHEHHs1, 00pPaOOTKU U aHAIK3a
CETEBBIX TEXHOJIOTMH uH(OpMAIMY U3 PA3TUIHBIX HCTOYHUKOB U 0a3

Bnaneer | maHHBIX, HaBBIKAMU IPEICTABICHUS €€ B TpeOyeMoM
(dopmare ¢ UCTIOTB30BaHUEM MH(POPMALIMOHHBIX,
KOMITIBIOTEPHBIX U CETEBBIX TEXHOIOIUH

IIpaBHJia U MCTOJIbI MOHTAXa, HaCTpOfIKH )48

(IIK-8) CnocobHocTh PETYIUPOBKH Y3JIOB OMOTEXHUYECKUX CUCTEM, B TOM
BIAACTD HIPABUIIAMH U | 3yger YHCJIE CBA3AHHBIX C BKJIIIOUEHUEM UYEJIOBEKa-
METOZIaMI1 MOHTAX, oreparopa B KOHTYp YIPaBJICHUs OMOMEIUITTHCKON
HAaCTPOUKH U Y DKOJIOTUYECKOM 3JIEKTPOHHON TEXHUKHU
PETYJIMPOBKH Y3JI0B

IIPOU3BOJUTH MOHTAK, HACTPOUKY M PEryJIUPOBKY
y3JI0B OMOTEXHUYECKHX CUCTEM, B TOM YHUCIIE
YmMmeer CBA3aHHBIX C BKIIOYEHUEM YEJIOBEKA-0IIepaTopa B
KOHTYp yIpaBJieHUs] OMOMEIUIIMHCKOMN 1

OMOTEXHUYECKHUX
CUCTEM, B TOM YHCJIIC
CBA3aHHBIX C

BKJIIOYEHUEM . .

9KOJIOTUYECKOI IIIEKTPOHHONU TEXHUKHU
4eJI0BEKa-oIeparopa B
KOHTYp YIIPABIICHHS IIPaBUJIAMU U METOJIaMH MOHTaXa, HACTPOUKU U
6HOMEUIUHCKOM 1 PEryJIUpPOBKHU Y3JI0B OMOTEXHUYECKUX CUCTEM, B TOM
KOJIOIMYECKOI Brnaneer | umcie CBI3aHHBIX C BKIKOYEHUEM YEJIOBEKaA-
3JIEKTPOHHOM TEeXHUKH oreparopa B KOHTYp YIpaBjieHUs OMOMETUIIMHCKON

1 9KOJIOTUYECKOM IEKTPOHHOM TEXHUKHU

Jlnst hopMHUpOBaHUS BBINMICYKAa3aHHBIX KOMITIETCHIIMM B paMKax JUCITUTIIMHBI
«lIudpoBle W aHAJIOTOBBIE YCTPONCTBA» MPUMEHSIOTCS CIEAYIOIINE METOMIbI
AKTUBHOTO/MHTEPAKTUBHOTO oOy4eHHUS: JeKUUS-KOHPEPEHIIHs,
KOHCYJIbTUPOBAHUE.

|. CTPYKTYPA U COAEPKAHUE TEOPETUYECKOM YACTH KYPCA

Pa3nen |. AnasoroBnble ycrpoiicTBa (6 yac.)

Tema 1. Onepannonnbie ycunrean (2 yac.)

O6mue cBenenus. MaeanbHbI omepanuoHHON ycuiuTenb. CTaHmapTHas
CXEMa OIEePALMOHHOIO0 ycuiutens. [lapaMeTpsl onepalimoOHHbIX YCHIATENEH. THIIbI
orepanoHHbIX ycunureneit. Juddepennuanpaoe BrimrodeHue. MHBepTupyroriee
BKiroueHue.  HeuwnBeprupytomee — BkitoueHHe. OJOHOMNOJSPHOE — MHUTAaHHE
ONEPALIUOHHBIX YCUIIUTEIEH.

Tema 2. dyHKIMOHAJIBHBIE YCTPOWCTBA AHAJOTOBOI 3jIeKTpoHUKH (4
qac.)

JIuHeliHbple aHAJIOrOBbIE BBIYMCIIUTEIbHBIE CXEMbl. AKTHUBHBIE JIEKTPUYECKUE
¢bunbTpel. M3mepurensHble ycunutenan. Cxembl HETMHEMHOTrO MpeoOpa3oBaHMs
curnanos. M3mepurensublie cxemsl. KomnapaTtopsl.

Paznen |l. HHudgpossie yerpoiicTBa (12 yac.)



Tema 1. BBenenne B unpoByIo TexHuky (2 4ac.)

Cucremsl cuncinenus. Lludpossie mukpocxemsl. Buasl. O01acTu npuMeHeHHs.
Onwucanue. Jlornueckue snemMeHTsl. TpaH3uCTOPHO-TPAH3UCTOPHAS JIOTHKA. JIoruka
Ha koMruieMeHTapHbIX MOIT tpansucropax. Bi-CMOS noruka.

Tema 2. KomOuHanmoHHbIe ycTpoiicTBa (2 4yac.)

3akoHbl anredppl Joruku. CUHTE3 KOMOMHALMOHHBIX CXEM IO IPOU3BOJIBHOM
Tabuue VUCTUHHOCTH. Jlexonepsl. Konepst. MyJbTUILIEKCOPBI.
JIeMyJIbTUIIIIEKCOPBI.

Tema 3. Tpurrepsi (2 gac.)

[Toctpoenue Ttpurrepusix cxeM. RS-tpurrepsl. Ctatmueckue D-Tpurrepsi.
MertactabuinbHOCTh TpUrTepoB. [unamuueckue D-tpurrepel. T-Tpurrepst. JK-
TPUITED.

Tema 4. Cueruuku (2 gac.)

ACUHXpOHHBIE JIBOMYHBIE CUYETUMKHU. HenBonmyHble CUETYMKH € OOpaTHOM
CBA3bI0. HenBoWuHbIE CYETUYMKM C NPEIBAPUTEIBHON 3anmuchio. CUHXPOHHBIE
KOJIbLEBbIE CUETUMKH. CUHXPOHHBIE IBOMYHBIE CUETUUKH.

Tema 5. Peructpsbl (2 4ac.)

[TapamnensHbie peructpsl. IlocienoBaTenbHble PETHCTPBI. Y HUBEPCAIbHbBIE
PETUCTPHI.

Tema 6. lludppoanasioroBoie U aHasoro-uudpoBbie nMpeodpazoaresnu (2
yac.)

O6mme cBenenus. Ilapamnensubie I[AIL.  TlocnemoBatensubie  ITAIL
[Ipumenenue LIAIL Ilapannensasie ALLL IlocnenoBarensusie ALIL. [Ipumenenne
ALIL

Il. CTPYKTYPA U COJAEP) KAHUE NPAKTUYECKON YACTHU KYPCA
IIpakTnueckne 3anaTusa (36 yac.)

3ansitue 1. OCHOBHBIE CXeMbI BKJIIOUYEHHS ONEPANMOHHOTO ycuinTes (2
qac.)
1. Cxema moBTOPUTENS HAIIPSKEHHUS.
2. Cxema MHBEPTUPYIOIIETO YCUIUTES.
3. CxeMa HEMHBEPTUPYIOIIETO YCUITUTEINS.
4. IuddepennmanibHOe BKIIOYCHHE.

3ansTue 2. OqHONMOJISIPHOE MUTAHME ONIEPAIIMOHHBIX YcHIHUTe el (2 yac.)
1. OOmue cBeneHus.
2. CMelIeHe ONEPALIMOHHOTO YCUIIUTEINS C OJJHOMOJISIPHBIM TUTAHUEM.
3. BBeaeHne MCKyCCTBEHHOM HYJIEBOM TOUKH.
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. [Ipumenenue nmpeoOpazoBaresneil HaNPsHKEHUS.

3ansaTue 3. CxeMbl JMHEHHOT0 Npeodpa3oBaHUsA CUTHAJIOB (2 yac.)
M cTOYHMKN HANIPSKEHHUS, YIIPABIISIEMBIE TOKOM.
McTOYHMKY TOKA, YIIPABIISIEMbIE HAIIPSDKCHUEM.
WHBEpTOPHI CONPOTUBIICHUS.
['uparopsl.

3ansTue 4-5. AKTUBHBIE dJ1eKTpUYecKue puiabTpsl (4 yac.)
OCHOBHBIE MOHATHS.
OuUIbTPHI HIXKHUX YacTOT.
Q@WIBTPBI BEPXHUX YACTOT.
[TonocoBble GUIBTPHIL.
[Tonoco-nogaBistone GUILTPHI.
Peanuzanus GuibTpoB HAa OMEPALMOHHBIX YCUITUTEISX.

3ansTue 6. U3mepure/ibHbIe yCHIUTE U (2 Yac.)
N3MepuTEnbHBIN yCUIIMTEND HA OJTHOM OIEPAllMOHHOM YCUJIUTEJNE.
M3MepUTENBbHBIN YCUIIUTEND HA JIBYX ONEPALMOHHBIX YCHIIUTEIAX.
M3MepUTENbHBIN YCUIIUTEND Ha TPEX ONEPAL[UOHHBIX YCUIIUTEISX.
[IprumeHeHnEe U3MEPUTENBHBIX YCUITUTEIICH.

3ansTue 7. CxeMbl HEeJIMHENHOTO TPe00PaA30BaHUA CUTHAJIOB (2 yac.)
Jlorapugmupyromre npeodpa3oBaTeu.
DKCIOHEHIIMAIbHBIE MPE0Opa30BaTEIIH.
[Tpeun3noHHbIE BHITPSIMUTEIIH.
HNuTerpupyromas cxema.
Huddepennupyrorias cxema.

3ausTue 8. U3MepuTeabHbIe cXeMbl (2 Yac.)
N3mepenue 3apsna.
N3mepurenu aMinTyabl.
DOTOINEKTPUYECKUE U3MEPEHMUS.
MoOCTOBBIE U3MEPUTEIIBHBIE CXEMBI.
N3mepenue temmeparypsl.
Kommaparopsr.

3ausitue 9. Anredopa JJoruku u jJornyeckue pynkmum (2 yac.)

. AnreOpa JIOrUKU. YTIPOILIEHUE JIOTHYECKUX BhIPAKEHUM.
. [Ipencrapienue Jorudeckux QPyHKIIUM.



3. 3anuch norudecko Gpynkiuu mo tadnuie B Bujae CAHD.
4. 3anuce nornyeckoit pynkuuu no tadnuue B Bujge CKHO.

3ansrue 10-11. IlocTtpoenne oruveckoi cxemsl (4 yac.)
1. MunHuMuU3aIus Jorudeckux QyHKIHU.
2. TlpeoGpazoBanue nornueckort ¢pynkuuu B 6azuc M-HE.
3. TlpeoGpazoBanue nornueckort pynkuuu B 6azuc MJIM-HE.

3ansTtue 12. Jlornyeckue 3;1eMeHTHI U cXeMbl (2 yac.)
1.  OcHOBHBIC JIOTHYECKHUE PJIEMECHTHI.
2. Ilepexon ot mormveckoii GyHKIIUU K JTOTHUECKON CXeMe.

3ansitue 13. [Ipeodpa3oBaTesin koa0B (2 yac.)
Hemmdpartop.
Mudparop.
JleMyJIbTUTLIIEKCOP.

W e

MynbTUILIEKCOP.

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

ok wWwNhE

JK-tpurrep.

3ausrue 15. Cuerunku (2 yac.)
ACHHXPOHHBIN CYETUHK.
CHUHXpOHHBIN CYETUHK.
PeBepcuBHBIN CUETUHK.

B wh e

JIeCATUYHBINA CUCTUYHK.

3ansTue 16. Peructpsl (2 yac.)
[TapannenbHbIA PETUCTP CO CTATUYECKUM BXOJOM TAKTUPOBAHUS.
[TapannenbHbI pETUCTP ¢ AMHAMUYECKUM BXOJIOM TaKTUPOBAHUS.
CHIBUTOBBIE PETUCTPHI.

B wnhE

YHUBEpPCAIBHBIE PETUCTPHI.

3ansarue 17. Hudpoananorosrie npeodpasosarenu (2 yac.)
1. IMapannensHbie LIAIL
2. IlocnenoBarenbubie LIAIL



3. Ilpumenenune LIAII.

3ansTue 18. Anajoro-undpossie npeodpazoBaresu (2 yac.)
[Tapamnensabie ALIL

AIIII mocimenoBaTeILHOrO CUETA.

ALII nocnenoBatenbHOTO TPUOTUKEHUS.

Nurerpupyromue ALIL.

ITpumenenue AILIIL.

Ok wWwhE

JlaGopaTopHbie padoThI
VY4eOHbIM MJIaHOM TPOBECHUE JIA0OPATOPHBIX 3aHATUM HE MPETYCMOTPEHO.

1. YYEBHO-METOAUYECKOE OBECIIEYEHHUE
CAMOCTOSATEJBHOMN PABOTBI OBYUAIOIIUXCSI

VY4eOHO-METOINYECKOE oOecrieueHue CaMOCTOATEIbHON paboThI
oOyuaromuxcss 1o aucuuiuiiHe «lluppoBeie W  aHANOroBBIE YCTPOMCTBA»
npenacrasiieHo B [Ipunoxenuu 1 u Bkirovaer B ceOs:

IUIaH-TPa(UK BBIMIOJIHEHUSI CAMOCTOSITEIbHOM pabOThI IO AUCLHUILIIMHE, B TOM
YKCJIE IPUMEPHBIE HOPMBI BPEMEHH Ha BBINIOJHEHHUE 10 KAaXI0MY 33JaHUI0;

XapaKTepUCTHKA 3aJaHUN Ui CaMOCTOSITENIbHOM paboThl OOyYaroIIUXCS U
METOMUYECKHE PEKOMEH/IAllUHU 10 UX BBIIIOJIHEHHUIO;

TpeOOBaHUSI K  MPEACTAaBICHUI0O M OQOPMIICHMIO  PE3yJIbTAaTOB
CaMOCTOATENbHON pabOThI;

KPUTEPHUH OLIEHKHU BBIMOJHEHUSI CAMOCTOSITEIbHON PaOOTHI.

IV. KOHTPOJIb JOCTUXEHUS IIEJIEH KYPCA

Ne KonTponupyemsie OneHouHble CpeCTBa -
n/m | Momynu/ pa3nensl / Kozap! 1 3Tansl HaMEHOBaHUE
TEMBI TUCIUTITUHBI ¢dbopmupoBaHus TEKYIIHH IPOMEKYTOUHAs
KOMITETEHIIHHA KOHTPOJIb aTTecTanus
1 | AHanoroBsie OIIK-6, ITIK-8 VO, K31 3auer.
YCTpOICTBA Bompocsr 1-15
2 | Hudpossie OIIK-6, IIK-8 YO, K32 3auer.
YCTpPOHCTBA Bompocer 16-36

VYO - yctHbi# onpoc, K3 — KOHTpoIbHOE 3a/1aHuKeE.

TurnoBble KOHTPOJBHBIE 3a/1aHUS, METOJIUYECKUE MATEPUAIIbI, OTIPEICIISIONINE
MpOIEAYPHI OLICHUBAHUS 3HAHUHN, YMEHHI 1 HABBIKOB U (MJIN) OTIbITA AESITEILHOCTH,
a Tak)Ke€ KpUTEPUHU U TOKa3aTesld, HeOOXOAUMBIEC NIl OIEHKU 3HAHUM, YMEHH,



HABBIKOB M XapaKTEepU3YIOIIHUE 3Tarbl (OPMUPOBAHUS KOMIETEHIIMNA B Tpolecce
OCBOEHHS 00pa30BaTEIbHON MPOrPAMMBI, MpeIcTaBieHbl B [Ipuioxenun 2.

V. CIUCOK YYEBHOM JIUTEPATYPbI U TH®OPMAIIMOHHO-
METOIUYECKOE OBECIIEYEHUE JUCHUIIJINHBI

OcHoBHas JuTeparypa

1. Bomouu, I'M. CxemoTexHHWKa aHAJOTOBBIX M aHAJOTOBO-IU(POBBIX
AJIEKTPOHHBIX YCTPOUCTB [DnekTporHblid pecype| / .M. BomoBud. — DneKTpoH.
nmaH. — MockBa : JIMK Ilpecc, 2015. — 636 c. — Pexum pgocryna:
https://e.lanbook.com/book/107891 . — 3aru. ¢ skpaHna.
2. PadukoB, P.A. DnexkTpoHHbIE 1€MW U CHUTHAJbl. AHAJOTOBBIE CUTHAIIBI U
yCTpocTBa [DNeKTpoHHBIA pecypc]| : yueOHoe mocobue / P.A. PadpukoB. —
OnextpoH. nan. — Cankr-IletepOypr : Jlanp, 2015. — 440 c. — Pexxum pocryna:
https://e.lanbook.com/book/95135 . — 3aru. ¢ skpaHa.
3. bumorn, O. DIeKTPOHHBIE CXEMBI U CUCTEMBI [ DNEKTPOHHBIN pecypc] : yueOHoe
noco6bue / O. bumon ; nep. ¢ anri. Padomzeit A.H.. — DnexTpon. nan. — Mocksa

JAMK ITpecc, 2015. — 576 C. — Pexum JOCTyma:
https://e.lanbook.com/book/93262 . — 3aru. ¢ skpaHa.
4. Anekcees, 0. I'. Koponés, A. 1O. Hucc, B. C. Ilapmyro, A. 3. Copoka, E. B.
HcTouHMK TUTaHUS I HWCCJICAOBAHMS HMMITYJIBCHBIX AJIEKTPOXUMUYECKUX
IIPOLIECCOB, 2015
https://lib.dvfu.ru:8443/lib/item?federated1d=130420807 &theme=FEFU

JlonmosiHUTE ILHAS JIUTEpPATYpa

1. CmupnoB, F0.A. OCHOBBI MUKPORJIEKTPOHUKH U MUKPOIPOILIECCOPHOM TEXHUKU
[DnexTpoHHbI pecypc] : yuedHnoe nocodue / FO.A. Cmupnos, C.B. Coxoinos, E.B.
TutoB. — Dnexrpon. gaH. — CankTt-IlerepOypr : Jlanp, 2013. — 496 c¢. — Pexum
noctymna: https://e.lanbook.com/book/12948. — 3ari. ¢ skpana.

2. AsepuenkoB, O.E. OCHOBBI CXEMOTEXHHMKH aHaJIOTO-IU(PPOBBIX YCTPOICTB
[DnexTpoHHBIHN pecypc] : yueoHoe nocodue / O.E. ABepueHKOB. — DJIEKTPOH. JaH.
— MockBa : MK IIpecc, 2012. — 80 c¢. — Pexum pocryna:
https://e.lanbook.com/book/4139. — 3ari. ¢ skpaHa.

3. ABepuenkoB, O.E. luTerpansHbie onepanmoHHbIe YCHIIMTENIN U UX TPUMEHCHHE
[DnexTponHbIi pecypce] : yueoHoe nmocodue / O.E. ABepueHKOB. — DJIEKTPOH. JaH.
— MockBa : MK IIpecc, 2012. — 87 c¢. — Pexum pgocryna:
https://e.lanbook.com/book/4138. — 3ar1. ¢ axpaHa.

4. Mapuenko, A.JI. JlabopaTopHbIi TPAKTUKYM IO SJIEKTPOTEXHUKE U DJICKTPOHHUKE
B cpene Multisim [DnekTpoHHBINH pecypc] : yueOHoe mocobue / A.JI. Mapuenko,


https://e.lanbook.com/book/107891
https://e.lanbook.com/book/95135
https://e.lanbook.com/book/93262
https://lib.dvfu.ru:8443/lib/item?federatedId=130420807&theme=FEFU

C.B. OcBanba. — DnektpoH. nadH. — Mocksa : JIMK Ilpecc, 2010. — 448 ¢. —
Pexxum noctyna: https://e.lanbook.com/book/897. — 3aru. ¢ sxpana.

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

Ilepevyenb pecypcoB HHGPOPMANUOHHO-TEJICKOMMYHHUKANMOHHOU CeTH
«AHTepHET»

1. STMicroelectronics - MuUKpO3JIEKTpOHHAs KOMITAHUS, 3aHUMAIOIIUXCS
pa3pabOTKOW, M3TOTOBJICHHEM M TPOJAKEH pPAa3IMYHBIX TOTYIPOBOTHUKOBBIX
AJIEKTPOHHBIX U MUKPOAJICKTPOHHBIX KOMIIOHEHTOB: WWW.St.COM.

2. Analog Devices - kommnaHusi, pa3padaTbIBaroIias, IPOU3BOIAIIAS M pealTU3yIOIast
BBICOKOTIPOU3BOJIUTEILHBIE MUKPOCXEMBbI 0Opa0OTKH aHAJIOTOBBIX, IU(POBBIX U
CMEIIaHHBIX CUTHAJIOB: WWW.analog.com.

3. NXP Semiconductors - mocTaBIIMK BBICOKOIPOH3BOAUTEIbHBIX CMEIIAHHBIX

HU(PO-aHAIOTOBBIX M CTAHJAPTHBIX  MOJYNPOBOAHUKOBBIX  KOMIIOHEHTOB:
WWwWWw.Nnxp.com.

4. «AHrcTpeM» — poccuiicKas rpyIma KOMIaHuM, MPOU3BOAUTENIb NHTErPaJIbHbIX
cxeM: Www.angstrem.ru.

5. Hayunas snextponHas 6udarnoreka eLIBRARY.RU: http://elibrary.ru.

Ilepeyenb HGPOPMALUOHHBIX TEXHOJIOTI UM
U MPOrPpaMMHOI0 o0ecredyeHust
[IporpammHoe obecriedeHre, TOCTYITHOE CTyACHTaM JIJisl BBITIOJIHEHUS 3aJaHU

Mo JMCHUINNIIMHE, a TaAKXKE IJId OpraHu3aluunu CaMOCTOSITSIILHOM pa6OTBIZ

MecTo pacnoJio:keHust
KOMIILIOTEPHOH TeXHHUKH,
Ha KOTOPOM YCTAHOBJICHO

NnporpaMMHoe
obecneyeHue, KOJIUYECTBO
padouYnx MecT

Ilepevens NMporpaMMHOro odecnevyeHust

— Microsoft Office Professional Plus 2016 — oducHbIii maker,
BKJIIOYAIOIIMI TNporpaMMHOe obecrieueHue Juist paboThl ¢
pa3IMYHBIMHU TUTIAMH JJOKYMEHTOB;

— 7Zip 9.20 - cBOOOAHBIN (allIOBBI apPXUBATOP C BBICOKOI
CTETIEHBIO CXKATHsI JAaHHBIX;

KoMIbIoTepHbIH KiIace — ABBYY FineReader 11 - mporpamma Jjisi ONITHYECKOTO
Kadenpsl pacro3HaBaHHs CUMBOJIOB;
ITpubopocTtpoenus, — Elcut 6.3 Student - mnporpamma IS TpPOBEICHUS
Ayn. E628, WH)KCHEPHOTO aHajlu3a W JABYMEPHOIO MOJEIMPOBAHUSA
21 METOJ0M KOHEUHBIX 37ieMeHTOB (MKD);

— Adobe Acrobat XI Pro — maket mporpamm it CO31aHUSA U
MMPOCMOTpa IEKTPOHHBIX Imyosmkaiuii B popmare PDF;

— AutoCAD Electrical 2015 Language Pack — English -
TpEXMEpHast cucremMa aBTOMaTU3HUPOBAHHOI'O
MIPOEKTUPOBAHHUS U YUSPUCHHUS;



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

— Mathcad Prime 3.1 AxameMuuyecknii - CHCTeEMa
KOMIIBIOTEPHOH anreOpbl, OpUCHTHPOBAHHAS HA MOATOTOBKY
WHTEPAKTHBHBIX  JIOKYMEHTOB  C  BBIYHCICHUSAMH W
BI/I3yaHBHBIM COHpOBO)KI[CHI/ICM.

VI. METOANYECKHUE YKA3AHUA 110 OCBOEHUIO JUCHHUIIJINHBI

Ha u3ydeHne TucuuIuiMHbl OTBOJUTCS 54 yaca ayIUTOPHBIX 3aHATHI U 54 yaca
CaMOCTOSTEIILHON pabOTBHI.

J71st OCBOEHUSI TUCUUILIMHBI CIIEAYET U3YyYUTh UCTOUHUKH U3 CIIUCKA OCHOBHOM U
JIOTIOJIHUTENILHOW ~ JIMTEpaTypbl, AJEKTPOHHBIX  00pa30oBaTENbHBIX  PECYPCOB,
OXBAaThIBAIOIINX JIAHHYIO TEMY, pacCMaTpHUBaTh MPAKTHYECKHUE IMPUMEPHI MO TEMaM,
BBITIOJTHATH 3aJ]aHUs HA PAKTHYECKUX 3aHATUAX, BBIIIOJIHUTh KOHTPOJIbHBIE 3a/1aHUS,
3HAKOMHUTBHCS C MOHATUSMU M ONPEICIICHUSAMH, HAXOAUTh OTBETHI Ha BOMPOCHI AJIS
CAMOKOHTPOJISI.

Pexomenanmu 1o noAroToBKe K 3a4eTy.

[Io OKOHYAHMIO JIEKIMOHHOTO W  MPAKTUYECKOr0  Kypca  CIeayeT
3aKITIOYUTEIBHBIN 3Tall CAMOCTOSTENILHOM pa0OThI CTY/IEHTA IO MOATOTOBKE K 3aUETYy.
[Ipy MOArOTOBKE K 3a4E€Ty CTYAEHTY CJEIyeT MOBTOPUTH JIEKIIMOHHBIM MaTepua,
M3YYUTh UCTOYHUKMA M3 CIHCKAa JUTEPATyphbl, MOATOTOBUTHCS K OTBETYy Ha BCE
BOIIPOCHI, BKJIOUEHHBIE B «IIlepeyeHb BOIpocoB Kk 3a4eTy». Bo BpeMs OArOTOBKH K
3a4€Ty CTYJICHT JOJKEH CHUCTEMaTU3WpOBATh 3HAHUS, IOJIYYEHHBIE UM TMpHU
W3YYEHUU OCHOBHBIX TE€M AUCIUIUIMHBI B TEUYEHHE CEMECTpa. OTO MO3BOJIAET
O00BEIMHUTH OT/ICJIbHBIC TEMbI B €IMHYIO CUCTEMY JUCHUILIUHBI.

Crnenyer BBIACIUTH MOCJIEIHUNA JEHb (JIOO YaCTh €ro) mepej 3a4eToM ISt
JIOTIOJTHUTEIBHOT'O TOBTOPEHMSI BCETO 00beMa BOMPOCOB B LEIOM. DTO MO3BOJISET
CTYJIEHTY CaMOCTOSITEJIbHO MEPENPOBEPUTh YCBOCHUE MaTepHUalia.

VIl. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHHUE
JANCIUIIJIMHBI

Jns mpoBeneHUs] JIGKIIMOHHBIX W MPAKTUYECKUX 3aHSATUM, a TaKkKe s
OpraHW3allid CaMOCTOSATEIBLHOM pPabOThl CTyJIEHTaM JOCTYITHO CJEIYIoIee

oOecIieyeHHE:

HaumenoBanue
000py10BAHHBIX MOMeEIIeHUI
U ToMeleHuil st
CaMOCTOSITEJIbHOH PadoThI
JlabGopaTopus YactoTtomep ®-551A; vactoromep U3-34; Hacroromep YU3-

I'uapoakyCcTHUECKUX CUCTEM 32;
kadeapsl TpuOOPOCTPOCHUS, Hoytoyk Lenovo ThinkPad XI12le Black 11.6"
ayn. E 627 HD(1366x768) AMD E300.2GB DDR3.320GB

IlepeyeHb 0CHOBHOIO 000PY10BAHMS




Jlaboparopus Lllymo u
BHOpO3anuThl Kadeapbl
npudopoctpoenus, aya. E 629

JlaGopaTopHble  yCTaHOBKM JJsi TpoBeAeHus pabot
Axkyctuueckuit nedexrockon Y 12-12,

[Iymomep Svan, akyCTHYECKHH KamuOparop, TeHepaTophl
3BYKOBOM 4YaCTOThI, MUJUIMBOJBLTMETPHI, rymomepsl BILIB
3M, KOMIUIEKT IPY>KUH U1 UCCIIEIOBaHUS BUOPOU30JISILINH,
BHOPOCTOJI, ocuuyuiorpad.

Komnbrorepnsiii kitace, Ay.
E628

Mono6mok HP ProOme 400 All-in-One 19,5 (1600x900),
Core i3-4150T, 4GB DDR3-1600 (1x4GB), 1TB HDD 7200
SATA, DVD+/-RW,GigEth,Wi-Fi,BT,usb
kbd/mse,Win7Pro (64-bit)+Win8.1Pro(64-bit),1-1-1 Wty

Yuraneubie 3a1b6l HayuHoi
ouonuorexku JIBOY ¢
OTKPBITHIM JOCTYIIOM K (hOHIY
(xopmyc A - ypoeHnb 10)

Mono6iok 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
Ckopoctb noctymna B UaTepHeTr 500 MoOuTt/cek.

MynbTuMenuitHas ayIuTOpHs

npoekrop 3-chip DLP, 10 600 ANSI-mm, WUXGA 1 920x1
200 (16:10) PT-DZ110XE Panasonic; 3kpan 316x500 cm,
16:10 ¢ 751. MpUBOAOM; KpEIUJICHUE HACTEHHO-IOTOJIOYHOE
Elpro Large Electrol Projecta; mpodeccuonanpuas XKK-
nanens 47", 500 Km/m2, Full HD M4716CCBA LG;
IoJICUCTEMA BHJICOUCTOYHUKOB JIOKYMEHT-KaMmepa
CP355AF Avervision; mnojacucTeMa BHJICOKOMMYTAIUU;
MoJCUCTEMa  AyJUOKOMMYTAIlMd ¥ 3BYKOYCHJICHHS;
MOJICUCTEMAa MHTEPAKTUBHOTO YIPAaBJICHHs; OECIPOBOJIHbBIE

JIBC obecrieueHbl cucTeMoOil Ha 0a3e TOYEK JI0CTyIa
802.11a/b/g/n 2x2 MIMO(2SS)




IIpunoxenue 1

MUHUCTEPCTBO OBPA3OBAHUS M HAYKU POCCUMCKOM ®EJEPALIMN

@enepaanoe TroCyaAapCTBEHHOC aBTOHOMHOC O6pa3OBaTeJ'II)HOG YUPCKACHUC BBICIICTO 06pa3OBaHI/IH
«JlabHeBOCTOYHBIN (eaepaibHbII YHUBEPCUTET)
(IBDY)

HKOJIA BUOMEJIUIINHBI

YYEBHO-METOJNYECKOE OBECIIEYEHUE CAMOCTOSITEJIbHON
PABOTBI OBYUYAIOLIUXCS
1o JUCIHUILINHE
«u¢ppoBbie 1 aHATOrOBBIE YCTPOHCTBA)
Hanpasiaenue noaroroBku 12.03.04 buorexHuyeckue cucTeMbl U TEXHOJIOTHH
npod b « MeauImHCKHe HHPOPMAITMOHHBIE CHCTEMBI»
®opmMa MOATOTOBKH OYHAA

BaaguBocTok
2017



ILinan-rpadguk BHINOJHEHHSI CAMOCTOSITEIbHOI padoThl M0 TUCHUILINHE

Ne
n/n

Hara/cpoxkn
BbITIOJIHEHH S

Bun

CaAaMOCTOATEJILHOM

padoThI

IIpumepHbIe
HOPMBI
BpeMeHHU Ha
BbINIOJIHEHH €

®opma
KOHTPOJIfA

1. OneparnoHHbIe
YCHITUTEINN

1-2 uenens
cemecTpa

N3ydenue
TEOPETUYECKUX
BOIIPOCOB,
MOATOTOBKA K
JIEKLUSIM.

54

YCTHBIN
onpoc, K31

2. OyHKIIMOHAIBHBIC
yCTpOMCTBA
aHaAJIOr0BOM
ANEKTPOHUKHU

3-6 Henens
cemectpa

N3yuenune
TEOPETUUECKUX
BOIIPOCOB,
IIOATOTOBKA K
JICKIIYSIM.

104

YCTHBIN
onpoc, K31

3. BeeneHue B
U(POBYIO TEXHHUKY

7-8 Henens
cemecTpa

N3yuenue
TEOPETHYECKUX
BOIIPOCOB,
IIOATOTOBKA K
JIEKLUSIM.

54

YCTHBIN
onpoc, K32

4. KoMOMHAI[MOHHEIE
YCTpOMCTBa

9-10 Henens
cemecTpa

N3yuenne
TEOPETUYECKUX
BOIIPOCOB,
IIOATOTOBKA K
JICKIIUSIM.

YCTHBIN
onpoc, K32

5. Tpurrepsl

11-12 wenens
cemecTpa

N3yuenue
TEOPETUYECKUX
BOIIPOCOB,
IIOATrOTOBKA K
JIEKIUSM.

54

YCTHBIN
onpoc, K32

6. CueTuuku

13-14 wenens
cemecTpa

N3yuenue
TEOPETUYECKUX
BOIIPOCOB,
IIOATr0OTOBKA K
JIEKIUSM.

YCTHBIN
onpoc, K32

7. Peructpsl

15-16 nenens
cemectpa

N3yuenne
TEOPETUYECKUX
BOIIPOCOB,
IIOATOTOBKA K
JIEKIIUSIM.

YCTHBIN
onpoc, K32

8. Lludpoananorossie
Y aHaJIoTO-IIU(POBHIC
npeoOpazoBaTean

17 uenens
cemecTpa

N3yuenue
TEOPETHYECKUX
BOIIPOCOB,
MTOATOTOBKA K
JICKLIMSIM.

YCTHBIN
omnpoc, K32

Cnada 3adera

18 Henensa
ceMmecTpa

IloaroroBka x
claue 3ayeTa,
clava 3a4era.

9yq

3a4€T

PexoMeHganum 1o caMmocTOSATeIbHOM padoTe CTYAEHTOB

BueayauTopHasi caMocTosITelbHass paboTa BKIIOYAET B ce0s Clenyrouue




dbopMbI yueOHOM AeATEIHbHOCTH:

- U3Yy4YEHHE OCHOBHOTO U JIOMOJHUTEIHLHOTO TEOPETUUECKOTO MaTepHaa 1o
y4eOHUKaM, ITOCOOUSIM, MOHOTpAapHUsIM, IEPUOTUICCKON TUTEPATYPE;

- CaMOCTOSITETIbHOE W3y4YCHHUE JIOMOJHUTEIBHOTO TEMaTHYECKOro Marepualia
Kypca;

- TIOJTOTOBKA K CAade 3adera.

JJ1s caMOCTOSTENBHOM pabOThI MPEAYCMOTPEHBI CIIECTYIOIINE 3aJaHusl.

3ajganue K 3anaTHIO 1. «Onepannonnbie yeuuureanm» (5 vac.)

W3yuuTh  WCTOYHMKHM W3  CIHACKA JIMTEPATyphl ¥ DJIEKTPOHHBIX
oOpa30oBaTeNbHBIX  PECYPCOB, OXBATHIBAIONIMX JAHHYIO TEMYy, BBIOpATh
MIPAKTUIECKUE TIPUMEPHI IT0 TeMaM, 03HAKOMHUTBCS C TIOHATHUSIMHE U OTIPEICTICHUSIMHA,
chOpMyIMpPOBAaTh WHTEPECYIOIIUE BOMPOCH], HAWTH OTBETHI HAa BOMPOCHI JUIS
CaMOKOHTPOJIS:

1. Yro Takoe ornepanuoHHbIA YCUIUTEb.

no

[lepeuncinTe OCHOBHBIE XapaKTEPUCTHUKU HJEATBHOIO OIEPALMOHHOIO
YCWINTEIIS.

[Iepeuncnure BeIBOABI OV M yKa)KUTE UX HA3HAYCHHUE.

3aBUCUMOCTH KO3 (PUIIMEHTA YCUIEHUS OT YacCTOTHI.

[IpaBuna anaim3a CXeMBbI C ONEPAMOHHBIM YCUIIUTEIIEM.

biiok-cxema onepauuoHHOTO YCUITUTEIS.

No ok w

OCHOBHBIE CXEMBI BKIIFOUEHHUS ONIEPALIMIOHHOIO YCUIIMTEIIS.
3ananue K 3aHATHIO 2-3. « DYHKIMOHAJBbHbIE YCTPOICTBA AHAJOTOBOI
ekTpoHukn» (10 yac.)

N3yuynTh  MCTOYHMKM U3  COUCKA  JUTEpPATypbl W DJIEKTPOHHBIX
o0pa30oBaTeNbHBIX  PECYPCOB, OXBATBHIBAIOLIMX JAHHYIO TEMY, BbIOpaTh
IIPAKTUYECKHUE TPUMEPHI ITO TEMaM, 03HAKOMHUTHCS C MTOHATHSIMU U ONIPEACIICHUSIMU,
c(opMyIUPOBAaTh HMHTEPECYIOLIUE BOIPOCHI, HAMTH OTBETHl Ha BOMNPOCHI IS
CaMOKOHTPOJIS:

1. McTOYHUK HaNpsOKEHHs, YHOPABISIEMbII TOKOM: CXEMa, pacyeTHBIE

COOTHOILEHHS.

2. UctouHnuk TOKa, YNpaBIseMbld HAOpsDKEHHMEM: CXeMma, pacyeTHbIC

COOTHOILIEHHS.

3. Buapl u xapakTepucTUK PUILTPOB.

&

Peanuzanust GpuiabTpoB HA OMIEPAIIMOHHBIX YCUIIUTEIISX.

N3MepuTenpHble YCWIMTEIM HA OIEPALMOHHBIX YCUIIUTENSIX: CXEMbI H
CBOMCTBA.

Jlorapudmupyroniuii mpeodpazoBaresib; cxema U CBONCTBA.
DKCIOHEHIMATBHBIN Mpeo0pa3oBaTelib: CXeMa U CBOMCTRA.

BrinpsMuTEIM Ha ONEPALMOHHBIX YCUIIUTEIAX: CXEMBI U CBOMCTBA.

© o N

KOMHapaTOP Ha ONCpalMOHHOM YCHUIIUTECIIC: CXCMaA U CBOMCTBA.



3aganue K 3anaTHIO 4. «BBenenune B nudpoByio TexHuky» (5 gac.)
N3yunth  UCTOYHUKM U3  CHOUCKA  JIUTEpaTypbl U DJIEKTPOHHBIX
oOpa30oBaTeNbHBIX  PECYPCOB, OXBATHIBAIONIMX JAHHYIO TEMYy, BBIOpAThH
MPAKTUYECKUE TPUMEPHI ITO TEMaM, 03HAKOMUTHCS C TOHATUSIMU U OTIPEICIICHUSIMU,
chOpMyIMpPOBATh WHTEPECYIOIINE BOMPOCH], HAWTH OTBETHI HAa BOMPOCHI IS
CaMOKOHTPOJIS:
Kak nepeBecTu 1ecSITUHUHOE YHCIIO B IBOMYHOE.
Kak nepeBecTu IBOMYHOE YHUCIIO B IECSITHUHOE.
YcnoBHO-Tpadudeckoe 0003HAYCHUE JIOTHICCKUX SJIEMEHTOB.
TabmuIbl ICTUHHOCTH JIOTUYECKHUX DIIEMEHTOB.
CaorictBa u npumenenune T TJI noruku.
CaoiictBa u npumeHenne KMOII noruku.
CaoiictBa u npumenenue ICJI norukmu.
CsoiictBa u npumenenue Bi-CMOS norukwu.
3anganue Kk 3aHaATHIO 5. « KoMOMHaAnMoHHBIE ycTpoiicTBa» (5 yac.)

O N OTEWNE

V3yuuTh  WCTOYHMKHM W3  CIHCKa JIMTEPATypbl M DJIEKTPOHHBIX
o0pa30oBaTeIbHBIX PECYPCOB, OXBATHIBAIOIINX JAHHYIO TEMY, pPacCMOTPETh
MIPUMEPHI 110 TEME, O3HAKOMHUTHLCS C TIOHATHSAMHU U ONPEIACICHUSIMU, HAWTH OTBETHI
Ha BOMIPOCHI JIJIs CAMOKOHTPOJIS:

1. YnpoleHue JOrH4ecKuX BhIpaXKEHU M.
Coznanve QyHKIHM anreOphl JIOTUKH.
CriocoObI yIpOIIEHHSI IOTUYECKUX BBIPAKECHHIM.
[IpeobpazoBaHue JIOTHYECKUX BBIPAYXKEHUM B Oa3uC.
Peanuzamus IOruaeckoro BEIPaXEHUS B CXEME.
Omnpenenenue, GyHKIUMHU, YCIOBHOE U300pakeHue Aemudparopa.
Omnpenenenue, GyHKIUHU, YCIOBHOE U300pakeHue mudpaTopa.
Omnpenenenue, GyHKINUU, YCIOBHOE U300paKEHUE MYJIbTUILIEKCOPA.

© 00N Ok W

Omnpenenenue, GyHKIMU, YCIOBHOE N300payKeHUE JEMYIIbTUTLIIEKCOPA.
3ananue Kk 3auaTuio 6. « Tpurrepni» (5 yac.)
M3y4uTh  WCTOYHMKH W3  CIHCKa JIMTEPATypbl M DJIEKTPOHHBIX
o0pa3oBaTeIbHBIX PECYPCOB, OXBATHIBAOIIMX JaHHYK) TEMYy, PacCMOTPETh
MIPUMEPHI 110 TEME, 03HAKOMUTBLCS C TIOHATHAMHU U OTIPEIACIICHUSIMU, HAWTH OTBETHI
Ha BOMIPOCHI 171 CAMOKOHTPOJIS:

1. Omnpenenure nousrue "tpurrep".

[lepeuncnure pa3HOBUIHOCTH IU(PPOBHIX TPUTTEPOB.
KaxoBo ycnoBHoe rpadguueckoe obo3nauenue JK-tpurrepa.
KaxkoBo ycinoBHoe rpaduueckoe o6o3nauenue D-tpurrepa.
KakoBo ycinoBHoe rpadguyeckoe o6o3HaueHue RS-tpurrepa.
Kak pynknuonupyet JK-tpurrep npu komounamuu J = 1, K= 1 Ha Bxoze.
UTto 03HayaeT AMHAMHYECKOE YIIpaBiIeHUe TPUITepaMu

No ok owh



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

V3yuuTh  WCTOYHMKHM W3  CIHCKA JIMTEPATypbl ¥ DJIEKTPOHHBIX
o0pa30BaTeNbHBIX PECYPCOB, OXBATHIBAIOIIMX JAHHYIO TEMY, pPacCMOTPETh
MIPUMEPBHI 110 TeME, O3HAKOMHUTHLCS C TMTOHATUSMHU U OTPEICTICHUSIMU, HAUTH OTBETHI
Ha BOIPOCHI JIJIT CAMOKOHTPOJIS:

1. Ha3naueHue CUETUHKOB.
2. Bupl C4ETUHKOB.
3. CxeMoTexHHKa CUCTUUKOB.

3aganue Kk 3anaTHio 8. «PerumcTpui» (5 yac.)

W3yuuTh  WCTOYHMKHM W3  CIHCKA JIMTEPATypbl ¥ DJIEKTPOHHBIX
o0pa3oBaTeIbHBIX PECYpPCOB, OXBATHIBAIOIINX JAHHYIO TEMY, pPacCMOTPETh
PUMEPHI 110 TEME, O3HAKOMUTHLCS C TIOHITUSMHU U ONPECICHUSIMU, HAUTU OTBETHI
Ha BOMIPOCHI JIJIs CAMOKOHTPOJIS:

1. TlpuBeauTe CTPYKTYPHYIO CXEMY MapajijIeIbHOTO PErUCTpa.
Bunibl napasnienbHbIX perucTpoB.
HasnadeHnne mapamieTbHOTO peTucTpa.
[IpuBeauTE CTPYKTYPHYIO CXEMY CABHUTAIOIICTO PETUCTPA.
HasnadeHne caBUTAIONIETO PETHCTPA.

o Ok W

Bupl yHuBEpCaabHBIX PETUCTPOB.
3ananue Kk 3aHsaTuw 9. «lludpoananoroBpie um aHajaoro-ungposbie
npeodopaszoBaream» (5 uac.)

N3y4uTh  UCTOYHUKA U3  CIOMCKA  JIATEPATypbl M DJIEKTPOHHBIX
o0pa3oBaTEIbHBIX PECYPCOB, OXBATHIBAOIIMX JAHHYID TEMY, PacCMOTPETh
MIPUMEPHI 110 TEME, 03HAKOMUTHCS ¢ TIOHATUSMU U ONPEICTCHUSIMU, HAUTH OTBETHI
Ha BOIPOCHI JI1 CAMOKOHTPOJIS:

1. OnummTte padoty 8-paspsiaHoro napamiensnoro AL

2. Yto sBIAETCS OCHOBHBIM JOCTOMHCTBOM TapasuieibHoro ALIT?

3. OOBsCHUTE MPHUHITUIT UCTIOJIBb30BAHUS TTOCIICIOBATEILHOTO MPUOIMIKEHUS B
AIIIL.

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

5. CKOJIBKO HY>KHO KOMIIapaTopoB JIJIsl apajuiesibHoro N-paspsaHoro AILITL.

Kpurepuu olleHKH YyCTHOTO 0TBETA

100-85 ©GamnoB - ecnu OTBET MOKAa3bIBACT MPOYHBIC 3HAHUS OCHOBHBIX
MIPOIIECCOB M3ydyaeMOM MPEAMETHOU 00JaCTH, OTIMYAETCS TIyOUHON W MOJTHOTOM
PaCKpPBITUS TEMBI; BJIQJICHHE TCPMUHOJOTHICCKUM aIlllapaToM; YMeHUE OOBSICHATH
CYIITHOCTb, SIBIIEHUH, TTPOIIECCOB, COOBITUH, JIeIaTh BHIBOABI M 000OIIEHMS, 1aBaTh
apryMEHTHPOBAaHHbIC OTBETHI, NPUBOAUTH TPUMEPHI; CBOOOJHOE BIIAJCHHUE
MOHOJIOTHYECKON pedYbl0, JIOTHYHOCTh W IOCIIEOBATEILHOCTh OTBETA; YMEHHE
MIPUBOJUTH MPUMEPHI COBPEMEHHBIX MPOOJIEM H3ydaeMoii 00IacTH.



85-76 - GayuioB - OTBET, OOHAPYKHMBAKOIIMK MPOYHBIE 3HAHMUS OCHOBHBIX
MIPOIIECCOB M3ydaeMO MPEAMETHOW 00JaCTH, OTIMYACTCS TITyOWHON M MOTHOTOM
PACKPBITHSI TEMBI; BJIaJICHUE TEPMHHOJIOTHUICCKUM arapaToM; yMEHUE OOBSICHATH
CYIITHOCTb, SIBIICHHUM, TPOIIECCOB, COOBITUH, JIeJaTh BHIBOJLI U 00OOIIEHUS, 1aBaTh
apryMEHTUPOBAHHBIC OTBEThI, MPHUBOAUTH MPUMEPHI; CBOOOJHOE BIIAJICHUE
MOHOJIOTUYECKOW PEeybl0, JIOTUYHOCTh M TOCJIEN0BaTEIbHOCTh OTBeTa. OHAKO
JIOMYCKAeTCs OJIHA - IBE HETOYHOCTH B OTBETE.

75-61 - Oamn - oleHUBAETCS OTBET, CBUICTEILCTBYIOIIMN B OCHOBHOM O
3HAHUU TPOIECCOB  HM3y4yaeMOW TMpPEeIMETHOM  00JacTd, OTJIMYAOUIUNCS
HEJOCTATOYHOW TITyOMHOM WM MOJHOTOM PACKPBITHS TEMBbI; 3HAHUEM OCHOBHBIX
BOIIPOCOB TeopuH; ciabo chopMUpPOBAaHHBIMH HABBHIKAMH aHaJIW3a SBJICHUH,
MPOIIECCOB, HEJOCTATOYHBIM YMEHHEM JaBaTh apPryMEHTUPOBAHHBIE OTBETHI U
IPUBOJUTH TPUMEPHI; HEJOCTATOYHO CBOOOIHBIM BJIAJACHUEM MOHOJIOTMYECKOU
peYblo, JIOTHYHOCTBIO U TMOCJIEA0BATEIbHOCTRIO OTBEeTa. JlomyckaeTcsi HECKOJIbKO
OIIMOOK B COEPKAHUU OTBETA; HEYMEHHE IPUBECTH MIPUMEDP PA3BUTHSI CUTYAIIHUH,
IIPOBECTH CBSI3b C IPYTUMHU aCIIEKTaMH H3ydaeMoi 00J1acTH.

60-50 GamoB - 0TBET, OOHAPYKUBAIOIINI HE3HAHWE TMPOIIECCOB M3ydaeMOit
MIPEAMETHON 00JIACTH, OTIMYAFOIIHICS HENTYOOKHUM PACKPBITHEM TEMbI; HE3HAHUEM
OCHOBHBIX BOIIPOCOB TEOPUH, HECHOPMUPOBAHHBIMHU HABBIKAMH aHAJIN3a SBJICHUH,
MPOIIECCOB; HEYMEHUEM JIaBaTh apTyMEHTUPOBAHHBIC OTBETHI, CIA0BIM BIAJCHUEM
MOHOJIOTUYECKOW pPEUbl0, OTCYTCTBHEM JIOTUYHOCTH U TIOCIICIOBATEIHHOCTH.
JlomyckaroTcsi cepbe3HbI€ OIMOKU B COACPKAHUU OTBETA; HE3HAHWE COBPEMEHHOMN
po0IeMaTUKU U3y4aeMoil 001acTH.

MeToauyeckne yKa3aHus 10 MOAT0TOBKE K 3a4eTy

[Io OKOHYAaHHIO JIEKHIMOHHOTO W  TNPAKTHYECKOTO Kypca  CIEAyeT
3aKITIOYUTEIIBHBIN 3Tall CAMOCTOSTENILHON pa0OThI CTY/ICHTA IO MTOJATOTOBKE K 3a4ETYy.
[Ipn MOAroTOBKE K 3a4€Ty CTYAEHTY CJEAyeT MOBTOPUTH JEKIMOHHBIA Marepuad,
M3YYUTh UCTOYHMKHU W3 CIIMCKA JINTEPATypbl, MOATOTOBUTHCS K OTBETY Ha BCE
BOIIPOCHI, BKJIIOUEHHBIE B «IlepedueHn BOMpocoB K 3aueTy» U «llepedeHb TUMOBBIX
MPAKTUYECKUX 3aJaHUM JJIs 3a4eTa». Bo BpeMs MOATOTOBKU K 3a4€Ty CTYICHT
JIOJDKEH CHUCTEMATU3UPOBATh 3HAHMS, MOJYYCHHBIC UM IIPU U3YUYEHUH OCHOBHBIX
TeM JIUCIUIUIMHBI B T€YCHUE CEMECTpa. DTO MO3BOJSET OOBEAUHUTH OT/ACIIHHBIC
TEMBI B €IMHYIO CUCTEMY TUCHUIIIUHBL. ClieyeT BBIJCIUTh MTOCIECIHUN JeHb (100
4acTh €ro) Tepea 3a4eToM IS JOMOJHUTEIBHOTO TMOBTOPEHHUS BCEro oObheMa
BOIIPOCOB B IEJIOM. DTO MO3BOJISIET CTYIECHTY CaMOCTOSATEIIBHO MEPEnpOBEPUTH
YCBOEHHE MaTepHana.

KpuTtepun onieHnBaHus CTyIeHTAa HA 3a4yeTe

\ baJyibl \ Onenka \ TpeGoBanns Kk cpOpMHPOBAHHBIM KOMIIETEHIHMAM




(peHTUHrOB
O OIICHKH)

3a4yeTa

86-100

«3a4meHo»

BeicTaBisieTcst CTyICHTY, €CIIH OH ITyOOKO U IPOYHO YCBOMII
MIPOrPaMMHBIH MaTepua, UCYEPIBIBAIOIIIE,
II0CJIEI0BATENBHO, YETKO U JIOTMYECKH CTPOMHO €0 U3J1araer,
yMeeT TECHO YBSA3BIBATH TEOPHUIO C MPAKTHUKOM, CBOOOIHO
CIpPABJIAETCS C IPAKTHUECKUMHU 3aJaHUSIMHU, BOIPOCAMU U
IpYyrMMH BHJaMHd TOpPUMEHEHHUs 3HAHUW, TpUYeM He
3aTpyJQHSETCSl ¢ OTBETOM IIPpM BUJIOM3MEHEHMM 3aJaHMil,
UCIIONIB3YET B  OTBETE Marepuanl  MOHOrpapuuecKon
JUTEPaTyphl, IPABUIBHO 0OOCHOBBIBAET MPUHATOE PEIICHHE.

76-85

«3a4meHo»

BricTaBnsiercs CTyAEHTY, €CIM OH TBEPAO 3HAET MaTepuall,
rpaMOTHO ¥ MO CYILECTBY H3Jaraer ero, He JOoIyckas
CYILLIECTBEHHBIX HETOYHOCTEN B OTBETE HA BOIIPOC, IPABUIILHO
OPUMEHSET TEOPETUYECKUE TIOJIOKEHUS MpPH PELICHUU
IIPAKTUYECKUX 3a/laHuM, BiIaJieeT He0OXOJUMbIMU HaBbIKaMU
U IPUEMaMU MX BBIITOJHEHHUS.

61-75

«3a4meHo»

BricTaBnsercs CTYACHTY, €CJIM OH HUMCCT 3HAHUA TOJIBKO
OCHOBHOI'O MaTCpualia, HO HC YCBOUII €TO IICT&JICFI, A0IIYCKacT
HCTOYHOCTHU, HCAOCTATOYHO IIPABHIIbHBLIC (bOpMy.TII/IpOBKI/I,
HapylmCHUA JIOTHYSCKOM MOCJICIOBATCIBHOCTH B H3JIOKCHHU
[MpOrpaMMHOI0 Marcpuajia, HUCIIBITBIBACT 3aTPYAHCHHUSA IIPpU
BBITIOJTHCHHHU ITPAKTHYCCKOI'O 3a1aHUA.

0-60

«HE3A4YMmMeEHO)

BeIcTaBisercs CTyleHTY, KOTOPBIM HE 3HAET 3HAYUTEIIbHOU
4acTU IIPOrpaMMHOI0 MaTepHalla, JOIYyCKAaeT CYLIECTBECHHbIE
OIIMOKH, HE BBIMOJIHAET MPAKTUYECKOE 3a/1aHNUE.
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MMacnopt ®OC

Kon u dranbl GOPMUPOBAHUS KOMIIETEHIIUN
(popmympoBka
KOMIIETEeHIIUH
CHOCOObI MTOKCKA, XpaHEeHUs, 00pabOTKH U aHAIN3a
nH(pOpMAIMY U3 PA3TMYHBIX HCTOYHUKOB U 0a3
(OIIK-6) CriocoGHOCTS | 3yaer JAHHBIX, CITOCOOBI MPEICTABICHHUS €€ B TPEOyeMOM
OCYIIECTBILATD IIOUCK, dopmarte ¢ uCroIb30BaHHEM HH()OPMALMOHHBIX,
XpaHeHue, o0paboTky KOMIIBIOTEPHBIX U CETEBBIX TEXHOJIOTUI
U aHanu3 uHdopmanuu
OCYILIECTBIISITh IOUCK, XpaHEHUe, 00paboTKy U
U3 PA3ITUIHBIX
aHaImn3
HCTOYHUKOB U 0a3
nH(pOpMaLIUY U3 Pa3IMYHBIX UICTOYHUKOB U 0a3
JAHHBIX, IPEJICTABIATE | YMeeT
JAHHBIX, IPEJICTABIIAATE €€ B TpeOyeMoM ¢opmare ¢
ee B TpedyeMoMm
(popMare ¢ HCIOJIb30BaHUEM WH(OPMAIIMOHHBIX,
p KOMITBIOTEPHBIX U CETEBBIX TEXHOJIOTHIA
HCIIOJIb30BaHUEM
MH(OPMALMOHHBIX, HaBBIKAMU TIOWCKA, XpaHEHHsI, 00pabOTKH 1 aHaIM3a
KOMITBIOTEPHbIX H nH(OpMAaLIUY U3 Pa3TMYHBIX UICTOYHHUKOB U 0a3
CeTEeBhIX TexHomoruii | BafeeT | JIaHHBIX, HAaBBIKAMU IIPEJCTABICHUS €€ B TpedyeMoM
(dbopMarte ¢ UCIOIb30BaHUEM UH(DOPMALIMOHHBIX,
KOMITBIOTEPHBIX U CETEBBIX TEXHOJIOTHIA
MpaBUJIa U METO/bI MOHTaXa, HACTPOHKU U
(IIK-8) CnocobHocTh PETYIHUPOBKH y3JI0B OMOTEXHUUYECKUX CHCTEM, B TOM
BIAACTh IIDABWIIAMH U | 3gger YHUCJI€ CBSI3aHHBIX C BKJIIOUCHHUEM YEIOBEKa-
MCTOITaMH MOHTaXa, oreparopa B KOHTYp yIpaBJiIeHUsI OMOMETUIIMHCKON
HaCTPpOMKH H 1 DKOJIOTUYECKOM IEKTPOHHON TEXHUKHU
DETYMPOBKH Y3708 MPOU3BOINTH MOHTAX, HACTPOUKY M PETYIHPOBK
OMOTEXHUYECKUX P ’ POMIKY H PELYTUPOBKY
y3JI0B OMOTEXHUYECKHX CHCTEM, B TOM YHCIIE
CHCTEM, B TOM YHCJIe
Ymeer CBSI3aHHBIX C BKJIIIOUEHUEM YeJIOBEKa-omeparopa B
CBAAHIBIX € KOHT aBJICHUS] OMOMETUIIMHCKOM U
BKJIIOYEHUEM b ynpasy .
9KOJIOTUIECKOH IIEKTPOHHOM TEXHUKHU
9eJI0BeKa-oreparopa B
KOHTYp YIIPaBJICHHUS MpaBWJIaMU U METOJaMH MOHTa)ka, HACTPONKHU U
GHOMETHITMHCKON 1 PETYITUPOBKH Y3JI0B OMOTEXHUYECKHAX CUCTEM, B TOM
5KOJIOTHYECKOI Brnaneer | umcie cBSi3aHHBIX C BKIIIOYEHUEM YellOBEKa-
DIIEKTPOHHON TEXHUKH oreparopa B KOHTYp YIpPaBJICHUs OMOMETUITITHCKON
1 9KOJIOTMYECKOHN 3JIEKTPOHHOMN TeXHUKU
No Konrtponupyemsie OueHouHbIE CpeCcTBa -
n/m | Momynu/ pa3nensl / Konap! 1 3Tansl HaMEHOBaHUE
TEMBbI JUCIUILTAHBI dbopMupOBaHUS TEKYIIHH IPOMEKYTOUHAas
KOMITETEHIIHHA KOHTPOJIb aTTecTanus
1 | AHanoroBsie OIIK-6, ITIK-8 VO, K31 3auer.
YCTPOMCTBA Bompocsr 1-15
2 | Hudpossie OIIK-6, IIK-8 YO, K32 3auer.
yCTpOMCTBA Bompocer 16-36

VYO - yctHbi# onpoc, K3 — KOHTpoIbHOE 3a/1aHuKeE.

HIkana oueHuBaHUs YPOBHS CPOPMUPOBAHHOCTH KOMIIETEHIIMM




Koa n Irtanbl GOpMUPOBAHMSA KPHUTEepUH MOKA3aTeJIH 0aJ1IbI
¢hopmyaupoBka KOMIeTeHI[NN
KOMIEeTeHI[NH
(OIIK-6) KaK OCYIIECTBIISTh | 3HAaHHE METOZOB | CHOCOOHOCTBIO 45-64
CnocoOHOCTh TIOUCK, XpaHEHHE, TIOUCKa, Ha3BaTh OCHOBBI
OCYIIECTBIISITh 00paboTKy 1 XpaHeHHUs, TIOUCKa,
TIOWCK, XpaHEHHE, aHaIn3 00paboTKu 1 XpaHCHHUS,
00paboTKy 1 nHpOPMALIUH 13 aHam3a 00paboTKu 1
aHAIN3 Pa3IHYHBIX nH(MOPMAlUK U3 | aHaIH3a
HHPOPMAIIUH U3 - HMCTOYHUKOB U 0a3 Pa3IUIHBIX “HpOpMAIN
Pa3IMYHBIX . JaHHBIX, HCTOYHUKOB U
(ToporoBsIit
WCTOYHHUKOB 1 0a3 oBeHD) MIPECTaBIATH €€ B 0a3 TaHHBIX,
JIaHHBIX, yp TpebyeMoM MIPEACTaBIAT
NPE/ICTABIISATh €€ B ¢dopmare ¢ ee B TpebyeMoM
TpedyeMoM UCIIONIb30BaHHEM ¢dopmare ¢
¢dopmare ¢ WH(OPMALMOHHBIX, | UCIOJIL30BAHHE
UCIIOJIb30BaHHEM KOMITBIOTEPHBIX U M
MH()OpPMALMOHHBIX, CETEBBIX UH(OPMALMOHH
KOMIIBIOTEPHBIX H TEXHOJIOTHH BIX TEXHOJIOTHH
CETEBBIX yMEHHe CIIOCOOHOCTB 65-84
TEXHOJIOTUH OCYILECTBIISTD N3BJICKAThH
OCYIECTBIISTH TIOHCK, HHGOPMALHUIO U3
TIOHCK, XpaHCHHUE, XpaHeHHe, Pa3IHMYHBIX
00paboTKy U 00paboTKy U HACTOYHUKOB ¥ 0a3
aHaIN3 aHanu3 JIaHHBIX,
nHdopmanuu u3 uH(OpMALUK U3 | TPEICTABIATH €€
Ppa3IuYHbIX Ppas3IuYHbIX B TpeOyeMoM
HCTOYHHKOB U 0a3 UCTOYHHKOB U ¢dopmare.
ymeeT JAHHBIX, 0a3 TaHHBIX, CriocoOHOCTh
(IPOABMHYTHI) | NPENCTABIATh €€ B | NPEJICTABIATH NPE/ICTABIATh
TpedyeMoM ee B TpeOyeMoM | MH(OpMAIHIO B
¢dopmare ¢ ¢dopmare TpedyeMoM
UCIIOB30BaHHEM bopmare ¢
HH(OOPMALMOHHBIX, HCIIOB30BaHHEM
KOMIBIOTEPHBIX U HH(OPMAIMOHHEI
CETEBBIX X,
TEXHOJIOTH KOMITBIOTEPHBIX U
CEeTEeBBIX
TEXHOJIOTHil
BJIaJICHHUE CIIOCOOHOCTH 85-100
HaBbIKAMHU aHAJIM3UPOBATh,
HaBBIKaMU paboTHI
paboTs! o CpaBHUBATh, U
10 TTOMCKY,
BIIAJICET IIOUCKY, 00OCHOBBIBATh
. XPaHECHUIO U
(BBICOKMIA) XpaHEHHIO U HCTIONIb3yeMble
00paboTke
00paboTke METOJIBI
nHdopmannu
nHdopMannu nH(OpPMaIMOHHBI
X T€XHOJIOTUIl
(TIK-8) 3HaHue npasuwn | CriocoGHOCTH 45-64
IIpaBUJia U METOMBI
Cnoco6HOCTh 1 METOIOB Ha3BaTh IpaBHiIa
MOHTaXa,
BJIaJIeTh IPAaBUIIAMH . MOHTaXa, U METObI
HACTPOWKH U .
U METO/IaMH HACTPOWKH U MOHTaXa,
PETYJIMPOBKH y3JI0B .
MOHTaXa, PETYJIUPOBKH HACTPOWKH U
. OMOTEeXHIYECKUX
HACTPOWKHU U y3II0B PETYJINPOBKH
CHCTEM, B TOM
PEryJIMpPOBKH y3II0B OMOTEXHHYECKH | Y3JIOB
3HaeT YHCIIE CBSI3aHHbIX C
OMOTEXHHYECKIX . X CHCTEM, B TOM | OMOTEXHMYECKHX
(moporoBsIit BKJIFOUCHHEM
CHCTEM, B TOM quce CHCTEM, B TOM
YPOBEHB) YeJIoBeKa-
YHCIIe CBSI3aHHBIX C CBSI3aHHBIX C YHCIIe CBSI3aHHBIX
orepaTopa B
BKJIFOYEHUEM BKJIIOUCHHEM C BKIIIOUECHHEM
KOHTYD YIpaBJIeHUs
YeJIoBeKa- . YeJIoBeKa- YeJloBeKa-
OMOMEIMITMHCKON U
orepaTopa B o orepaTopa B orepaTopa B
KOHTYp yIpaBJICHHS OKOJIOTHHCECKOH KOHT KOHT
YP ymp o 3JIEKTPOHHOMU yP yP
OHOMEIHMITMHCKOH 1 B YIIpaBJICHUS YIIpaBJICHUS
9KOJIOTUYECKON OMOMEIUITMHCKO | OMOMEIUIIMHCKOMN




3IEKTPOHHOI
TEXHUKU

Wu M 9KOJIOTHYECKOM
9KOJIOTUUECKOH | AJIEKTPOHHOI
3JIEKTPOHHOM TEXHUKU
TEXHUKH
yMeHHe CnocobHoCTh 65-84
MIPUMCHSTh MIPUMCHSTh
MpaBuja u MpaBuja u
TIPUMEHSTH METO/IBI METOABI MOHTAXKA,
MIpaBHUJIa U METOIBI | MOHTaXa, HACTPOUKH U
MOHTAaXa, HACTPOUKH U PeryIHUpOBKHI
HACTPOUKH U PeryIHpOBKHI y3II0B
PETYIUPOBKH Y3JIOB | Y3JIOB OMOTEXHUYECKHUX
OHOTEXHHYECKUX OHOTEXHHYECKH | CHCTEM, B TOM
CHCTEM, B TOM X CHCTEM, B TOM | YHCIIE€ CBSI3aHHBIX
ymeer YHUCJIE CBA3AHHLIX C | YHCIIE C BKIIFOUEHHEM
(IpOMBUHYTHIN) | BKIFOUCHHEM CBSI3aHHEIX C YyeJI0BEKa-
YyeJI0BEKa- BKJIIOUEHHEM omeparopa B
oreparopa B YyeJI0BEKa- KOHTYP
KOHTYp yIpaBJICHHs | omepaTopa B yIpaBJICHUS
OMOMEITUITMHCKOM U | KOHTYD OMOMEIUIIMHCKOM
DKOJIOTHYECKOH yIIpaBICHUS M DKOJIOTHYECKOM
AIEKTPOHHON OMOMEIUITMHCKO | DJICKTPOHHOM
TEXHUKHU Hu TEXHUKHU
3KOJIOTHYECKOI
3JIEKTPOHHOU
TEXHUKH
BIIaJICHUE OBnajenue 85-100
NpaBUIaMU U npaBUIaMU U
METodaMu METOodaMuU
MpaBUIAMH U
MOHTaXa, MOHTaXa,
METOJaMHU . N
HACTPOMNKH U HACTPOMNKHU U
MOHTa:Xa, eryJIMPOBKHA eryJIMPOBKHA
HacTpOMKHU U peryJp peryJp
Y3JI0B Y3JI0B
PETYIUPOBKH Y3JIOB
OMOTEXHUYECKH | OMOTEXHUYECKUX
OMOTEXHUYECKUX
X CHCTEM, B TOM | CHCTEM, B TOM
CHCTEM, B TOM
YHCIIE YHCIIE CBA3aHHBIX
BJIaJIEET YHCJIE CBA3AHHBIX C
. CBSI3aHHEBIX C C BKJIIOYEHHUEM
(BBICOKMIA) BKJIIOUEHUEM
BKJIFOUEHUEM YyeJI0BEKa-
YyeJI0BEKa-
YeJI0BEKa- omeparopa B
omeparopa B
omeparopa B KOHTYP
KOHTYP YIIPaBJICHUS
. KOHTYP yIpaBJICHUSI
OMOMEIUIIMHCKOM U .
N yIpaBJICHUSI OHOMETMITMHCKOM
DKOJIOTHYECKOU .
o OMOMEIMIIMHCKO | M DKOJOTMYECKOH
AIEKTPOHHON o N
7878 AJIEKTPOHHON
TEXHUKHU Ny
JKOJIOTHUECKOH | TEXHHKH
3EKTPOHHOI
TEXHUKHU

MeToanveckue peKOMEHIAlMU, ONpeae/Alne NPoueaypPbl OlleHUBAHUS

pPeE3yabTaToB OCBOCHHUA TUCHHUILJINHBI

Texymass arrecrauus CTyJAeHTOB. Tekylias arTecTalus CTYAEHTOB IO
nucrutinHe «[{udpoBbie n aHaIoroBeie YCTPONUCTBAY IPOBOAUTCS B COOTBETCTBUU
C JIOKaJIbHBIMU HOpMaTUBHBIMU akTamu J[BOY u sBnsieTcs 00s13aTeIbHOM.

Texymas arrectanus no qucuuruinie «l{udposeie 1 aHaTOroOBBIE YCTPOMCTBAY

MPOBOJUTCS B (DOpME KOHTPOJIBHBIX MEPONPUATUNA (YCTHOTO ONPOCA, BHIMOIHEHUS

KOHTPOJIbHBIX 33JaHuil) MO OLEHUBAHMIO (HAKTUUYECKUX PEe3yJIbTAaTOB OOy4YEeHUS

CTYACHTOB U OCYIICCTBIIICTCA BECAYIIUM IIPCIIOAABATCIICM.




OObeKTaMu OIIEHUBAHUS BBICTYNAIOT:
- yueOHasl MUCIUTIINHA (aKTHBHOCTH Ha 3aHATHUSAX, CBOEBPEMEHHOCTh BBITIOJTHCHHUS
Pa3IMYHBIX BUIOB 33JaHUM, TOCEIIAEMOCTh BCEX BUJIOB 3aHATUU MO ATTECTYEMOU
JTVCLUILINHE);
- CTENIEHb YCBOEHHUS TEOPETHUECKUX 3HAHUM;
- YPOBEHb OBJIQJICHUA NPAKTHUYECKUMH YMEHUSAMH UM HAaBbIKAMHM IO BCEM BHUAaM
y4eOHOM paboTHI;
-pe3yabTaThl CAMOCTOSTEIHLHONU PaOOTHI.

Y4eOHasi AUCIMIUIMHA OIEHUBACTCS] KOJMYECTBOM TIOCEIIECHHBIX 3aHATHUN T10
JUCLUTLINHE.

CreneHb yCBOEHUS TEOPETUUECKUX 3HAHUN OIIEHUBAETCS C MOMOIIBbIO YCTHOTO
ompoca Mo KaxXaA0u TEME.

YpoBeHb OBIaJAEHUS TPAKTHUECKUMH YMEHUSIMU 1 HABBIKAMH 10 BCEM BUIaM
y4eOHON pabOThl C TIOMOINBIO BBHITIOJHEHUS KOHTPOJIbHBIX 3afaHuii 1 u
KOHTPOJBbHBIX 3agaHuii 2. Ha oCHOBE  THNOBBIX KOHTPOJIbHBIX 3adaHui 1
GbopMUPYIOTCS BapUaAHTHI JIsl KOHTPOJIBHOTO 3a7aHus 1, cocrosiue u3 4 3agaHui.
Ha ocHOBe THUMNOBBIX KOHTPOJBHBIX 3aJaHUi 2 (POpMUPYIOTCS BapUaHThI IS
KOHTPOJILHOTO 33JlaHus 2, cocTosiue u3 4 3aganuii. BapruanTsl KOMIIOHYIOTCS TaK,
4yTOOBI 3a1aHKs ObUTH U3 Pa3HBIX TEM.

Pe3ynpTaThl caMOCTOATENHbHON pPabOThl OIIEHUBAIOTCS YCTHBIM OIMPOCOM H
IIPOBEPKOM BBINOJHEHUS KOHTPOJIBHBIX 3a1aHUN.
Kpurepuu oieHKHM yCTHOTO OTBETa

100-85 OamnoB - ecnu OTBET MOKa3bIBa€T MPOYHBIC 3HAHWS OCHOBHBIX
MPOIIECCOB U3y4aeMOU MpeAMETHOM 001acTH, OTJIMYAETCsl TITyOUHOU M TOJIHOTOM
PACKpBITUS TEMBbI; BJIaJICHUE TEPMUHOJIOTUYECKUM ammapaToM; yMEHUE OOBICHIThH
CYIIIHOCTb, SIBJICHUH, MPOIECCOB, COOBITHA, I€JIaTh BHIBOJIBI M 000OIIIEHMS, 1aBaTh
apryMEHTUPOBAHHBIC OTBEThI, MPHUBOAWTH TMPUMEPHI; CBOOOAHOE BIAJICHUE
MOHOJIOTUYECKOW PEYbI0, JOTUYHOCTh W TOCIEN0BATENbHOCTh OTBETA; YMEHUE
MPUBOIUTH MMPUMEPHI COBPEMEHHBIX MPOOIEM U3ydaeMOi 00JIacTH.

85-76 - Gayui0oB - OTBET, OOHAPYKHUBAIOIIMI MPOYHBIE 3HAHUS OCHOBHBIX
MPOIIECCOB U3y4aeMoOM MpeaMETHON 00JacTH, OTIMYAeTCsl TITyOUHOW M TOJTHOTOM
PACKPBITUSI TEMBI;, BJIaJICHUE TEPMUHOJOTUUECKUM aIllapaToM; yMEHUE OOBSICHSTh
CYIIIHOCTb, SIBJICHUH, MPOIECCOB, COOBITHM, I€JIaTh BHIBOJIBI M 000OIIICHMS, 1aBaTh
apryMEHTUPOBAHHBIC OTBETHI, MPHUBOAUTH MPUMEPHI, CBOOOJHOE BJIAJCHHE
MOHOJIOTUYECKON pEeYbl0, JIOTUYHOCTh M MOCIEA0BATEIbHOCTh OTBeTa. OHAKO
JIOITyCKAeTCsl OJIHA - IBE€ HETOYHOCTHU B OTBETE.

75-61 - Oamn - ollEHUBAETCS OTBET, CBUICTEILCTBYIOIIMN B OCHOBHOM O
3HAHUM  TPOLIECCOB  HM3Y4aeMOW  MpeAMEeTHOM  00JlacTH,  OTIMYAOLIUICS
HEJOCTATOYHOW TIyOMHOW M TOJHOTOM PACKPBITHUS TEMbI; 3HAHUEM OCHOBHBIX
BOIIPOCOB TeOpuH; ci1ab0 CcHOPMUPOBAHHBIMM HABBIKAMM aHAJIW3a SIBJICHUM,



MPOIECCOB, HEAOCTATOYHBIM yMEHHEM JaBaTh apTyMEHTHUPOBAaHHBIE OTBETHI U
MPUBOJUTHh TPUMEPHI; HEJOCTATOYHO CBOOOIAHBIM BJIAJICHUEM MOHOJOTHYECKOMN
peublo, JIOTMYHOCTBIO U TMOCJIEI0BATEIbHOCThIO OTBETa. JlomyckaeTcss HECKOIBKO
OIMOOK B COJEPKAHUU OTBETA; HEYMECHHE TIPUBECTH MIPUMEDP PA3BUTHSI CUTYyAIIHH,
IIPOBECTH CBS3b C APYTUMHU aCIIEKTaMHU H3y4aeMOM 00JIacTH.

60-50 GamIoB - OTBET, OOHAPYKUBAIOIINK HE3HAHHUE MPOILIECCOB M3ydaeMOM
IPEeIMETHOM 00JIaCTH, OTIUYAIOIINNCS HETNTYOOKUM PaCKPBITHEM TEMbI; HE3HAHUEM
OCHOBHBIX BOIIPOCOB TEOPHH, HECHOPMHUPOBAHHBIMHI HABBIKAMU aHAJIN3a SBJICHU,
MPOIIECCOB; HEYMEHUEM JIaBaTh apTyMEHTUPOBAHHBIC OTBETHI, CIA0BIM BIAJACHUEM
MOHOJIOTHYECKOW pPEUYbl0, OTCYTCTBHEM JIOTUYHOCTH U TIOCIIEIOBATEIHHOCTH.
JlomycKkaroTcst cepbe3HbIC OMMOKHA B COACPKAHWN OTBETA; HE3HAHUE COBPEMEHHOMN
poOIeMaTHKU U3y4aeMoil 001acTH.

IIpome:kyTOUHAsE aTTecTAUUA CTYAeHTOB. [Ipomexyrounas arrecranus
CTYJIeHTOB 10 nucturuinHe «l{udpoBeie 1 aHaIOTOBBIC YCTPOMCTBAY» IIPOBOJIUTCS B
COOTBETCTBHM C JIOKaJbHBIMM HOpMaTUBHbIMU akTamu JB®D®Y wu saBusgercs
00s3aTEIILHOM.

CornacHo y4eOHOMY IUIaHY, BHUJIOM MPOMEXKYTOYHOM aTTecTaluu 0
mucuumuinHe «l{udpoBble U aHANIOTOBBIE YCTPOUCTBA» IMPEAYCMOTPEH «3adyeT,
KOTOPBIN TPOBOJUTCS B YCTHOW (opMe: YCTHBIM ompoc B (opmMe OTBETOB Ha
BONPOCHI ISl 3a4€Ta W BBINOJHEHHE NPAKTHUYECKUX 3adaHui. [[i1d Kaxaoro
00ydJaroIerocs 13 MmepeyHs BOIMPOCOB K 3aUeTy CIIy4allHBIM 00pa30oM BBIOMpAETCS
TPU BOIpPOCA U3 Pa3HbIX T€M, K HUM JI00ABISETCS OJHO MPAKTHUYECKOE 3aJIaHHeE,
c(hopMHUPOBAHHOE HA OCHOBE NIEPEYHS TUTIOBBIX MPAKTUUECKUX 3aJaHUM JIJIs 3aueTa.

OueHouyHbIe CpeCTBA ISl MPOMEKYTOUYHOM aTTeCTALUM

IlepeyeHb BONIPOCOB K 3a4eTy.

OnepaunoHHbI ycunuTeab. OCHOBHbBIE MTAPAMETPHI.

OCHOBHBIE CXE€MbI BKJIIOUEHHS ONIEPAITUOHHOTO YCUIIUTES.

OnHOMOJISIPHOE MUTaHUE OTIEPAIMOHHBIX YCUIIUTEIICH.

HcTtounnku HANIpsHKEHUS, YIIPABIISIEMbIE TOKOM.

Hctounuku ToKa, ynpasisieMble HAMPSHKCHUEM.

HNHBepTOpHI CONPOTUBIICHUS.

AKTHUBHBIC dJIEKTPUIECKUE (DUITBTPHI.

Peanuzanus GpuiabTpoB Ha OMEPAIIMOHHBIX YCHIIATEISX.

©ooNOO oA WNRE

. I3meputenbHbIe YCUTUTENH.
10.JIorapudmupyrornue npeodpa3zoBaTelu.
11.DOxcnoHeHIMaIbHbIe TPeoOpa3oBaTEIH.
12 . Muterpupyromias cxema.

13. uddepennupyromias cxema.



14 . N3meputenbHbie cxembl Ha OY.

15. AHasIOroBBIE KOMITAPATOPHI.

16.Anre6pa TOTUKHU. YTIPOIICHHUE IOTHUECKUX BBIPAKCHHM.

17.3anuce norunueckoit pynkunu mo tadmuie B Buge CAHO.

18.3anuch morudeckoi ¢yukiuu mo Tadsmie B Bujge CKHO.

19.Munumu3amus Jorudeckux GyHKIHU.

20.TIpeoOpazoBanue goruueckoit GyHKIIMHU B Oa3HC.

21.0cHOBHBIE JIOTHUYECKHE OJJIeMEHTHI. llepexom OT JIOTMYeCKOW QYHKIHH K
JIOTUYECKOM CXEME.

22 Jlemugpatop.

23.10udpatop.

24.]1eMyIbTUTLIICKCOP.

25.MyIbTHILIEKCOP.

26.Tpurrepsi.

27.CYeTuuKH.

28.1TapamtenbHbIN perucTp.

29.C1BUTOBBIN PETUCTP.

30.YHUBEpCaTbHBINA PETUCTP.

31.[Tapamnensubie LIAIL

32.ITocaenoBarenpubie ITAIL

33.[Tapamnensubie AL

34.AIlII mocaenoBaTEILHOTO CUETA.

35.AIII mocnenoBaTeIbHOTO MTPUOIMIKEHUS.

36.UnTerpupytomme ALIL

IlepeyeHb THIIOBBIX NPAKTHYECKUX 3aJaHUM U1 3a4eTa

1. Tpennoxuth cxemy (priIbTpa HIKHUX YacTOT 4 TMOps/iKa Ha OMEPaIMOHHBIX
YCUJIUTENSAX, UMEIOUIYIO CIIEIYIOIINE TapaMeTphl: 4acToTa cpe3a Ha ypoBHE -3 1b:
10 I'n; ycunenue B nmojioce NponyckaHus: 1; 0JIHOMONISIPHOE MUTAHKE; HATIPSIAKEHUE
MCTOYHMKA nuTanus 3 B.

2. Ilpemioxuth cxemy (UIbTpa HIKHUX YacTOT 2 MOpPsAJKa Ha OINEpPalMOHHBIX
YCWINTENSAX, UMEIOIYIO CIIEAYIOIINE apaMeTphl: 4acToTa cpe3a Ha ypoBHe -3 ab:
300 I'u; ycunmenwe B monoce mnponyckanus: 10; OZHOMONSIPHOE NHUTAHHUE;
HaIpsKeHUE UCTOYHUKA nuTaHus 12 B.

3.IIpemnoxuts cxemy (GUIBTpPa HIKHUX YacTOT 2 TIOpSIKAa Ha OIMEPaIrMOHHBIX
YCUJIUTENSAX, UMEIOUIYIO CIIEIYIONINE TapaMeTphl: 4acToTa cpe3a Ha ypoBHE -3 1b:
1000 T'u; ycunenue B mnoJsioce mnpomnyckanusi: 20; ABYXNOJSIPHOE IUTAHUE;
HanpsHKEHWE UCTOYHMKA nuTanus 12 B.

4. Tlpennoxuth cxeMy (GUIbTpa HUKHUX 4YacTOT 4 MOpsKa HA ONepalmOHHBIX
YCUJIUTENAX, UMEIOUIYIO CIIEIYIOIINE TapaMeTphl: 4acToTa cpe3a Ha ypoBHE -3 Ab:



2000 TI'u; ycuieHue B MOJIOCE MPOIYCKaHUS: 2; JBYXIOJSPHOE IUTAHUE;
HaIpsKEHUE UCTOYHMKA UTaHus 9 B.

5. [Ipemnoxuts cxemy (UIbTpa BEPXHHX YACTOT 2 TOPSAIKA HA OIMEPaAIlMOHHBIX
YCWINTEISAX, UMEIOIIYIO CIEAYIOIINE apaMeTphl: 4acToTa cpe3a Ha ypoBHE -3 ab:
300 I'u; ycunmenwe B 1mojoce mnponyckanus: 10; ogHOMONSPHOE NHUTAHMUE;
HaIpsKEHUE UCTOYHUKA UTaHus 3 B.

6. [Ipemnoxuts cxemy (uIbTpa BEpXHUX YACTOT 4 TOpAJKA Ha OINEpPalMOHHBIX
YCUJIUTENAX, UMEIOUIYIO CIIEIYIOIINE TTapaMeTphl: 4acTOTa Cpe3a Ha ypoBHE -3 Ab:
5000 TI'm; ycunmenwe B monoce mnpomyckanus: 100; OIHOMOJISIPHOE NUTAHUE;
HaIps>KeHUE UCTOYHMKA nuTaHust 12 B.

7. Tlpennoxuth cxeMy (UIBTpa BEPXHUX YACTOT 2 TMOPSIKA Ha OMEPAIIMOHHBIX
YCUJIUTENAX, UMEIOUTYIO CIIEIYIOIINE TapaMeTphl: 4acToTa cpe3a Ha ypoBHE -3 Ab:
20000 T'm; ycuiieHwe B TMOJOCE MPOMYCKaHWSA: |; JBYXIIOJSIPHOE MHUTAHUE;
HaIpsKEHUE UCTOYHMKA nuTaHus 15 B.

8. [Ipemnoxuts cxemy (uiIbTpa BEpXHHX YACTOT 2 TOpAJAKA Ha OMEpallMOHHBIX
YCWINTEISAX, UMEIOIIYIO CIEAYIOIINE apaMeTphl: 4acToTa cpe3a Ha ypoBHE -3 ab:
1000 I'm; ycumeHue B TMOJIOCE NPONMYCKAHUSA: JS; ABYXIOJSPHOE MUTAHUE;
HaIpspKeHUe UcTouHMKa nuranus 10 B.

9. IlpennoxxuTh cxeMy MOBTOPUTENIS HANMPSHKEHUS Ha OMEPAllMOHHOM YCHIIUTEINE,
napaMeTphl JJIsl pacueTra: BXOJHOE HampsbkeHue: oT -2 B 1o 2 B, makcumanbHas
yacToTa BxoaHoro curtana: 100 kI'm.

10. Tlpennmoxuth CXeMy HMHBEPTHPYIOLIETO YCUIUTENS Ha ONEpaliOHHOM
yCWINTENE, MapaMeTphl ISl pacyeTa: BXOJHOE HampsbkeHue: ot -/ B no 7 B,
KO3 PUIIMEHT ycueHus: 2, MaKkCUMallbHasl YaCTOTa BXOAHOTO curHana: 3 kl'm.

11. TlpennoxuTh CXeMy HEHUHBEPTUPYIOUIETO YCUJIUTENIS Ha OINEepallIOHHOM
yCuJIuTeNe, mapameTphl JJIsi pacdeTa: BXOJAHOE HampspkeHue: ot -1 B mo 1 B,
ko3 unmenT ycunenus: 10, MakcumanbHas yactoTa BXoaHoro curaana: 20 kI,
12. Tlpemnoxuts cxemy auddepeHnaIbHOTO YCUIUTENsT Ha ONEparlmOHHOM
yCUJIMTENE, TapaMeTphl JJIsl pacyeTa: pa3HOCTh BXOAHbBIX HanpsokeHuil UBx1-UBx2
ot -1.25 B 1o 1.25 B, cooTBeTcTBYIOIIIEE €l BHIXOJIHOE HampsikeHue: ot -2.5 B 10
2.5B.

13. Ilpemnoxuth cxemy MpeoOpazoBaTesisi BXOJAHOTO TOKAa B HaIpsOKEHHE Ha
OTIEPAITMOHHOM YCHIIMTEIE, MapaMeTpPhl JJIs pacyeTa: MUHMUMAaJIbHBIN BXOJHOM TOK:
0 A, makcuManbHbld BXOJHOM TOK: 50 MKA, COOTBETCTBYIOIIEE BBIXOJHOE
Hanpsokenue: oT 0 B 1o 5 B, makcuManbHas yactora BxoaHoro currana: 10 xI'.
14. TlpensioxKUTh CXEMY, U3MEPAIOUIYI0 OJHOIOJSPHBIA TOK Ha ONEpPallMOHHOM
YCUJIMTENE, MapaMeTpbl Il pacuera: MHUHUMAaJbHbIA BXOOHOM TOK: 0 A,
MaKCUMAJIbHBIA BXOJHOU TOK: 1 A, COOTBETCTBYIOILIEE BBIXOJHOE HAIPSKEHHUE: OT
0Brno49B



15. Ilpennoxxuth cxemy, BBIOJHSIOUYI0 HHTETPUPOBAHUE BXOAHOTO CUTHAJIa Ha
ONEPALIMOHHOM YCUJIMTENE, MMapaMeTphl Ul pacuera: MUHAMallbHas dactora 100
[', yacrtora eauHuyHoro ycwienus: 1 kl'n, makcumanbHas yactora: 100 I,
MUHUMAJIbHOE BBIXOJHOE HampspkeHue: -2.45 B, MakcuMalnbHOE BBIXOJIHOE
HanpspkeHue: 2.45 B.

16. 3anucathe noruyeckyro ¢pyHkuuio Y derbipex nepemeHHbix X0, X1, X2, X3,
MPECTaBICHHYIO B BHAC HWXe TpuBeacHHor Tabmuipl, B CKH®. Ynpoctuts
Boipakenne a1 CKH®, wucnonb3ys pguarpammy Beitua. IlpeoGpazoBaTh
ynporieHHoe Boipakenne B 6asuc MJIM-HE. HapucoBath cxemy, peann3yromnryro
npeoOpa3oBaHHOE BHIPAKEHUE.

Bxog Bbixop,
Ne | X3 | X2 | X1 | X0 Y
0Ol 0O |0O0]|O 0
1 0Ol 0| 0|1 1
21 00|10 0
3| 0|0 |1 1 1
4| 0| 1|00 1
5/ 01|01 1
6| 0] 1 1|0 1
71 0] 1 1 1 0
8 110|010 0
9 110] 0|1 0
10 1101|110 1
11 110 | 1 1 1
12 1111010 1
13 111101 1
14 111 1|0 1
15 1] 1 1 1 1

17. 3anucats noruyeckyio ¢yHkuuio Y derbipex nepemeHHbix X0, X1, X2, X3,
MPEACTABICHHYIO B BHUJE HIDKe mnpuBeneHHod Tabmuibl, B CKH®. Ynpoctuth
Beipaxkenue st CKH®, wucnone3ys nuarpammy Beitua. IIpeoOpazoBaThb
ynpoiieHHoe BbipakeHue B 0azuc MJIM-HE. HapucoBar cxemy, peaiu3yroilyro
npeoOpa30BaHHOE BhIPAXKEHUE.

Bxoa Bbixog
Ne | X3 | X2 | X1 | X0 Y
0Ol 0O |0} O 0
1 0Ol0]| 0|1 0
21 00|10 1
3| 0|0 |1 1 1
4 0|10/ 0 0
5/ 01|01 1
6| 0] 1 110 1
71 0] 1 1 1 0
8 11000 1
9 110] 0|1 0
10 11010 0
11 110 | 1 1 1
12 1111010 1




13| 11|01 1
14| 1111110 1
15 11|11 0

18. 3anucaths noruyeckyro ¢pyHkuuo Y derbipex nepemeHHbix X0, X1, X2, X3,

MPEJCTaBICHHYIO B BHAC HWXe TpuBeacHHor Tabmuipl, B CKH®. Ynpoctuts
Boipakenne a1 CKH®, wucnonb3ys pauarpammy Beitua. IlpeoGpazoBaTh
ynpoieHHoe BoipakeHue B 0azuc MJIM-HE. HapucoBar cxemy, peanu3yromiyro

peoOpa3oBaHHOE BHIPAKEHUE.

Bxon Bbixop,
X1 Y
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19. 3anucats noruueckyro ¢yHkuuo Y derbipex nepemeHHbix X0, X1, X2, X3,
MPEACTABICHHYIO B BHUJE HIDKe npuBeneHHod Tabmuibl, B CKH®. Ynpoctuth
Beipaxkenue st CKH®, wucnone3ys nuarpammy Beitua. IIpeoOpazoBaThb
ynpoiieHHoe BoipaxeHnue B 6azuc MJIM-HE. HapucoBaTth cxemy, peain3yroilyto

npeoOpa30BaHHOE BhIPAXKEHUE.

Bxopn Bbixopg,
X1 Y
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20. 3anucate noruyeckyro GpyHkuuio Y yerbipex nepemeHHbix X0, X1, X2, X3,

NPEJCTaBICHHYI0 B BUJE HIDKe npuBeneHHo Tabmuubl, B CAH®. Ynpoctuts

Boipakenne i1 CHAHO,

HCTONBb3yd Juarpammy Beitya.

[IpeobpazoBath

ynporieHHoe BoipakeHue B Oasuc M-HE. HapucoBate cxemy, peannsyromnryro

npeoOpa30BaHHOE BhIPAXKEHUE.

Bxon, Bbixon
Ne | X3 | X2 | X1 | X0 Y
0Ol 0o |O]|O 1
1 0Ol 0| 0|1 1
21 00|10 0
3| 0|0 |1 1 0
4| 0| 1|00 1
5/ 01|01 1
6| 0] 1 1|0 0
71 0] 1 1 1 0
8 110010 0
9 110 0|1 0
10 110|110 0
11 110 | 1 1 0
12 1111010 0
13 1711101 0
14 1] 1 110 0
15 1] 1 1 1 0

21. 3anmcatp noruyeckyro GyHKuoo Y 4eTwipex mepeMeHHbx X0, X1, X2, X3,

MPECTAaBICHHYIO B BHUAE HUXe mpuBeneHHou Tabmuipl, B CIAH®. Ynpoctuth

Belpakenue g CJIHO,

HCTONBb3yd Jauarpammy Beitya.

[IpeobpazoBath

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

npeo0pa3oBaHHOE BhIPAXKEHUE.

Bxog Bbixopg,
Ne | X3 | X2 | X1 | X0 Y
0 0| 0 0 0 1
1 0|0 0 1 1
2 0|0 1 0 0
3 0|0 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 11 1 0 0 0
13 11 1 0 1 0
14 11 1 1 0 1
15 1] 1 1 1 0

22. 3anucath joruyeckyro GpyHkuuio Y uerbipex nepemeHHbix X0, X1, X2, X3,
MPEJCTaBICHHYIO B BHJE HUXe TpuBeneHHor Tabmunpl, B CAH®. Ynpoctuth

Beipakenne i1 CHAHO,

HCIIONB3ysl auarpamMmy Benua.

[IpeobpazoBathb



ynpoiieHHoe Boipakenue B 60aszuc M-HE. HapucoBarh cxeMy, pean3yrolryro

peoOpa3oBaHHOE BBIPAKEHUE.

Bxon Bbixop,
Ne | X3 | X2 | X1 | X0 Y
0Ol 0o |0O0]|O 1
1 0Ol0]| 0|1 0
21 00|10 0
3| 0|0 |1 1 0
4| 0|1]0/|0 0
5/ 01|01 0
6| 0] 1 110 0
71 0] 1 1 1 1
8 110|010 0
9 110|011 0
10 1101 ]0 0
11 110 | 1 1 0
12 111100 0
13 111101 1
14 111 1|0 1
15 1] 1 1 1 1

23. 3amucath Jiornueckyro GyHkiuio Y yeteipex nepemeHHbix X0, X1, X2, X3,
MPEACTaBICHHYIO B BHAC HUXe IpuBeaeHHoW Tabimunpl, B CAH®. Ynpoctuth

Belpakenne w1 CJIHO,

ucnone3yss auarpammy Beiiua. IlpeoOpasoBaTh

yrnpoiieHHoe Boipaxkenne B 0aszuc M-HE. HapucoBath cxeMy, peaiM3yrOIIyIO

npeoOpa3oBaHHOE BhIPAXKEHUE.

Bxog Bbixop,

Ne | X3 | X2 | X1 | X0 Y

0| ofo|0O0|O 0

1 0Ol0]| 0|1 0

21 00|10 1

3| 0|0 |1 1 1

4/ 01|00 0

5/ 01|01 0

6| 0] 1 110 1

71 0] 1 1 1 0

8 110010 0

9 110] 0|1 0
10 11 0 1 0 0
11 11 0 1 1 0
12 1111010 0
13 111101 0
14 11 1 1 0 1
15 11 1 1 1 1

Kpurtepuu oneHMBaHus CTYJAEHTA HA 3a4eTe
Bbanawbl Ounenka
N TpeboBaHnust K cGOPMUPOBAHHBIM KOMIIETEHIUAM

(peHTUHroB 3ayeTa

O OIICHKH)




86-100 BeicTaBisieTcst CTyI€HTY, €ClIi OH ITyOOKO U IPOYHO YCBOMII

IPOrpaMMHBII Marepuail, M CYEPIIIBAIOIIIE,
II0CJIE0BATENBHO, YETKO U JIOTMUECKU CTPOMHO €0 U3J1araer,
yMeeT TECHO YBA3BIBATH TEOPHUIO C MPAKTHUKOH, CBOOOIHO
«3aumenoy CIpPABJIAETCS C IPAKTHUUECKUMHU 3aJaHUSIMHU, BOIPOCAMU U
JpYrUMH BHJAAMH NPUMEHEHUs 3HAHUM, @pPUYEM HE
3aTpyJQHSIETCSl ¢ OTBETOM IIpM BUJIOM3MEHEHMM 3aJaHMil,
UCIONIB3YET B  OTBETe Marepuanl  MOHOrpapuiecKon
JUTEPaTyphl, IPABUIBHO 0OOCHOBBIBAET MPUHSATOE PEIICHHE.

76-85 BeicTaBisieTcsi CTyIEHTY, €ClId OH TBEPJO 3HAeT MaTepua,

IPaMOTHO W MO CYIIECTBY H3JlaraeT €ro, He JIOMycKas
CYILECTBEHHBIX HETOYHOCTEM B OTBETE HA BOIPOC, IIPABUIILHO
«3atmeno) IOPUMEHSAET TEOPETHYECKUE IMOJOKEHHUS P  PELICHHH
NPaKTUYECKHUX 3aJaHUM, BiaJeeT HEOOXOMMbIMI HAaBBIKAMU
¥ IPHEMAMHM MX BBITIOJHEHHUS.

61-75 BricTaBnsieTcss CTYACHTY, €ClIM OH HMMEET 3HAHUS TOJIBKO

OCHOBHOI'O MaTcpualia, HO HC YCBOUII €T0 HCTaJIeﬁ, A0IIYCKacT
HCTOYHOCTHU, HCAOCTATOYHO IIPABHIIbHBLIC (bOpMy.]'II/IpOBKI/I,
«3a4meHo» HapyumCHUA JIOTHYSCKOM MOCIECA0BATSIBHOCTH B H3JIOKCHHUHI
[MpOrpaMMHOI0 Marcpuajia, HUCIIBITBIBACT 3aTPYAHCHHUA IIPU
BBITIOJITHCHHHU ITPAKTHUYCCKOI'O 3a1aHUA.

0-60

BricTaBnsercs CTYACHTY, KOTOpLIﬁ HE 3HAaeT 3HAYUTEIIHLHOMI
«He3a4umeHo) | 4aCTU NPOoTrpaMMHOI'0 MaT€puraia, 10IYCKACT CYIICCTBCHHBIC
OIJ_II/I6I(I/I, HC BBIIIOJIHACT ITPAKTUYCCKOC 3aJaHHC.

N

OIIEHO‘IHLIG cpeacrea aJjs TeKymeﬁ aTrecranumu
Tunosbie KOHTPOJIbHBIC 3a1aHUA 1JIH TeKymeﬁ arTrecranmun

TunoBble KOHTPOJIBLHBIE 3aganus 1
Onummre, YTO TAKOE CKOPOCTh HapacTaHUs HanpspkeHus Ha Beixozae OVY.
[Iepeuncnure BoIBOABI OV M yKaKUTE UX Ha3HAYEHUE.
Onwumunre, Kak u3MeHserca kKoapouiueHt ycuneHuss OY ¢ pa3oMKHyTOH
uenbo OC npyu M3MEHEHUH YaCTOThI BXOJJHOTO CUTHAJIA OT IIOCTOSTHHOT'O TOKa
10 100 MI'n?
Pa3zpaboTaiiTe cxemy HHBEPTHPYIOMIETO YCUIUTENSI C Kod(duimeHTom
ycusienus 200 ¢ ucnionp3oBanueM uaeanbHoro OVY.
PazpaboraiiTe cxeMy HEMHBEPTUPYIOIIETO YCUIUTENIA C KOADPUIIUEHTOM
ycusienusi 101 ¢ ucnons3oBanueM uaeanbHoro OY.
OObscHUTE, MOYeMy B HHBepTHpyomeM ycwiutene Ha OV Bo3HUKaeT
BHUPTYaJIbHASI 3€MJISL.
UTo Takoe HalpsKEHUE CMEILIEHUS HYJIsA, KaK €r0 U3MEPUTh U KaK YCTPAHUT.
OObsicHUTE  3HAay€HWE: MPOMU3BEIACHUS  IMOJOCHl  NPOIYCKAaHWA  Ha
KO ULIMEHT yCUTICHHUS.
OObsicHUTE 3HAYEHHUE: YaCTOTa EAUHUYHOTO YCUIICHHUSI.



10.OnummTe padboTy noBTopuTes HamnpsikeHuss Ha OY u npuBeauTe NpuMmep
€ro MPUMEHEHUS.

11.B kakoMm ciydae NOpPEANOYTHTENIbHEE HCIOJIb30BaTh HEHMHBEPTHPYIOLIUN
YCUJIUTEND, @ HE UHBEPTUPYIOIIHN.

12.Tlepeuncnure OCHOBHBIE XapaKTEPUCTHUKU HJCATBHOTO OMNEPAIMOHHOTO
YCUJIUTETIS.

13.TTouemy B ycunuTenbHbIX ycTporcTBax OV He ucnoib3yerca 0e3 1enei
OTPULIATEIFHON 00paTHOM CBSI3U

14 Ilepeuniciute u OOOCHYHTE JOCTOMHCTBA aKTUBHBIX (DUIBTPOB, IO
CPaBHEHHIO C TAaCCUBHBIMU (DUIBTPAMHU.

15.Pa3paboTaiiTe (pUabTp HU3KOM YAaCTOTHI MEPBOIO MOPAJIKA C YaCTOTOM cpe3a
15 xI'n.

16.Pa3paboTaiite (puIbTP BHICOKOM YaCTOTHI IEPBOIO MOPSAKA C HACTOTOM cpe3a
20 I'n.

17.PacckaxkuTe o MpUHIKIIE padOThl (GUIBTPa HU3KOM 4aCTOTHI BTOPOTO MOPSIIKA
U 00BSICHUTE, IOYEMY €0 XapaKTEPUCTUKHU JIydlle, YeM y (UIbTpa NepBoro
NOpsIZIKA.

18.Pa3paboTaiiTe mOI0COBOM (UIBTP, COCTOSIIHMK W3 (UIBTPOB HHU3KUX H
BBICOKHX YacCTOT MEpBOro mnopsiaka. HuwkHss yactoTa cpesa JokHA ObITh 2
kI 11, BepxHsist yactota cpesa S kI 11, koadh puimeHT ycunenus Ha eHTpaIbHON
yacrtote 1,5.

19.006bscHuTe NpUHLUI PabOThl TOJIOCOBOTO (DHIIBTpAa C OTPUIIATEIBHBIMU
oOpatHeiMH cBA3siMU. [louemy ero AUX oriauuaercss ot AYX mosocoBoro
(bunIbTpa, TOCTPOEHHOTO MYTEM MOCIEA0BATENLHOIO COeIMHEHNS (PUITBTPOB
HHU3KOM U BBICOKOHM 4acToT?

20.HauepTuTe CTpYyKTYpBI TPEX PAa3IMYHBIX TUIIOB AKTHBHBIX (DUIIETPOB.

21.Pa3paboraiiTe cxeMy IJisi CMEIIMBAHUS TPEX 3BYKOBBIX CHUTHAJIOB, TPUYEM
JIBA U3 HUX HMMEIOT PaBHYIO aMIUIMTYJy, & TPETHUHl — MOJIOBUHY OT HX
aMIUTUTY/bI. B BBIXOTHOM CUTHAJIC BCE TPU BXOJHBIX CUTHAIA JOJIKHBI OBITH
MPE/ICTABIICHBI B PABHBIX JOJISX.

22.00bscHUTE, KaK MpUMEHEeHHE AU(PPEepeHIIMaNIbHBIX YCUIIUTENEH MO3BOJISET
BBIJICJISITH CJla0ble CUTHANIBI Ha (POHE OOJIBIITUX MTOMEX.

23.0nummTe, Kak C TOMOIIBI0O MOCTa YUTCTOHAa HM3MEPUTh HEU3BECTHOE
CONPOTHUBJICHUE.

24.00bscHUTE, KaK pabOTaeT MHTETPATOpP HA OMEPANMOHHOM YCHIIUTENE MpHU
MOCTOSTHHOM BXOJIHOM HaIPS)KEHHH.

25.Kak MOXHO HCHOJB30BaTh HWHTErPATOpP B KauyecTBe TIeHeparopa
MUJI000pa3HOTO HANPSKEHUS?

26.0numure paboty uHBeptupytouiero tpurrepa LlImurra Ha onepaiioHHOM
YCUJIUTETE.



27.0nuiure paboTy HeMHBepTUpYytolero Tpurrepa [lIMutra Ha onepalmoHHOM
yCUJIUTEJE.

28.B dWeMm COCTOWT MpPEeUMyIIECTBO mpuMeHeHus auddepeHnnanTbHOTO
YCUJIMTEIBHOTO KacKaja B KauecTBE BXOJAHOTO Kackana OVY.

29.Yto Takoe quddepeHmanbapii BXoaHo# curHain OY.

30.Yto Takoe cuHpazHblii BXogHON curHai OVY.

31.Kak onpenensercs KOCC.

32.Hapucyiite IIPUMEPHBIEC rpaduku CTAaTUYECKOW  TepeaaTOYHOU
XapaKTEpUCTUKU Usbix=f(UBx) JUISL VHBEPTUPYIOLIETO 151
HEUHBEPTUPYIOMIEro BKIoueHU OV ¢ yd4eToM CMELIeHUs HyJId U
HACBIIIECHUS YCUITUTEIIS.

33.Kakoe w3  BxomHbix  compotuBieHudd  OY  (cuHpazHoe  wiIU
muddepeHnranbHoe) 00JbIIe U TOYEeMY.

34.B dyem 3akiroyaercs IMPEeUMYIIECTBO HecKoppekTtupoBaHHoro OV mepen
aHanorudHbiM OY ¢ MOJHON BHYTPEHHENW KOPPEKIUEH.

35.Uem oOmpenensroTCs BEIMYMHBI PE3UCTOPOB M HMX COOTHOIICHHWE Ha
HeuHBepTupyromiem Bxoae OV B nuddepeHmanrbHOM BKIIOUCHHUH.

36.[Touemy pe3nucTop, KOMIICHCHPYIONTUH CMEIICHUE HYIs, OOYCIOBICHHOE
BXOJHbIMU TokamMu OV, He NPUMEHSIOT B YCWIHTENIAX C TOJEBBIMU
TPaH3UCTOPAMH.

37.MoxHO 1M B CXE€M€ C JABYXIOJSIPHBIM MHUTaHHEM MpuMeHuTh OV,
MpeIHAa3HAYCHHBIM JUIsl KCTOJB30BaHHMS B CXEMaX C OJHOMOJIAPHBIM
MTUTAHHEM.

38.MoxxHO I B CXe€ME€ C OJHOMOJSIPHBIM THUTaHHeM mpuMeHuTh OV,
MpeAHa3HAYCHHBIM ISl UCIOJB30BaHUS B CXEMax C JBYXIOJISIPHBIM
nuTanueM. Ecim MOXHO, TO, TPY KaKUX OTrPaHUYCHUSX.

39.YBenuueHue CONMPOTUBIICHUN PE3UCTOPOB B Iemsx oOpaTHoil cBszu OV
YMEHBIIIAET HArpy3Ky YCUIIUTENS U CHIDKaeT moTpedienue sueprun. [louemy
K€ ITH COMPOTHUBIICHHS HE BHIOUPAIOT 04eHB O0IbIMME. UeM ompenensercs
MaKCHUMaJlbHasi BeJIMUYMHA PE3UCTOpa 0OpaTHOM CBSI3H.

40.ITpuBenute npumepbl ucrnoib3oBaHuss OY B ycTpoiCTBax, BBITTOJTHSIOIMINX
pa3IMYHbIC MATEMATUYECKHUE OTIePALIHH.

41.Kakol xapakTep MMEET BXOJHOE COMPOTUBIICHHE WHTErpatopa B 00JacTh
HU3KUX YaCTOT, BBICOKHX YacTOT.

42.Ectm Ha BXox OV, BKIIOYEHHOrO II0 CXEME HMHTErparopa, I0JaeTcs
HaIpsHKEHUE CUMMETPUYHON MPSMOYTOIBHOU (OpMBI (MEaHAp), TO CUTHAI
KaKo¥ (pOpMbI MOKHO OKMJATh Ha BBIXOJE.

43.KakoBbl  MpPEUMYIIECTBA AKTUBHBIX YAaCTOTHBIX  (UIBTPOB  MEpea
MACCUBHBIMU.

44 ]JlaiiTe KauecTBeHHOE cpaBHeHHE GuinbTpoB batTepBopTa u beccens.



45.B yeM mpeuMyIiecTBo (GuibTpa 00Jiee BHICOKOTO MOPsJIKa MO CPABHEHUIO C
¢unbTpoM OoJiee HU3KOTO MOPSIKA, HMEIOIIUM Ty KeE MOJI0CY MPOIMYCKaHHUS.

46.Yem ompenensercss IUHAMAYECKUA JUANA30H  JIOTapu(PMHUPYIOMIEro
npeobpaszoBates.

47.KakoBO MPEUMYIIECTBO CXEMbl JIOTapU(MUPYIOIIETO MpeoOpa3oBaTelis C
OUMOJNSIPHBIM TPAH3UCTOPOM I10 CPABHEHUIO CO CXEMOM C JIMOJIOM.

48.Uem  OOBsCHSIETCS  HEXKENATeNbHOCTh  MPUMEHEHHS  IACCHUBHBIX
BBINIPSIMUTENEH HA TMO/IaX B U3MEPUTEIBHBIX CXEMaX.

49.B qem MIPEUMYIIECTBO WHBEPTUPYIOIINX MU3MEPUTETHHBIX
OJTHOTIOJTYTICPHOTHBIX BBIPSIMUTENEH Mepe ] HEMHBEPTUPYIOIIUMH.

50.KakoBbl mpenMyIIecTBa WHTETPAIBHOTO KOMIapaTropa MO CPaBHEHHUIO CO
cxemoil kommaparopa Ha OVY.

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

TumnoBble KOHTPOJILHBIE 3aJaHUS 2
1. Banumnmre necsatudHoe ynciao 30 B IBOUYHOM KOJIE.

N

3amummre aponaHoe ynciao 0111010 B gecaTHIHOM KOZE.

3. YkaxuTe ypOBHU HANPsHKEHUS] HHTETPATbHBIX MUKPOCXEM TPUTTEPOB CEpUU
TTJI, npuHrumaeMble 3a joruueckyro 1 u nornueckuid 0 mpu HaNpsKEHUH
nuTtanus S5 B.

4. CoctaBbTe TaOJUIIBI WCTUHHOCTH M HAPUCYHTE CXEMHOE O00O03HAYCHHE
TPEXBXOAOBBIX Jormdyeckux anemeHTos: a) U, NJIIW, U-HE u WUJIU-HE; 0)
21JIN-HE.

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

6. KakoBo BbIpakeHHE JIOTMYECKOW (YHKIHUM JIBYX TEpeMeHHBIX X1 u X2,
peam3yeMon 3JIeMEeHTOM «cTpenka [Tupcar.

7. KakoBo BbIpaXeHHE JIOTHYECKOW (YHKIUM NIBYX TMEpeMeHHBIX X1 u X2,
peanuzyemoii anemeHToM «utpux [leddepar.

8. YcunoBHo-rpaduueckoe odo3HaueHue ementa NJIN.

9. VcnosHo-rpaduueckoe obo3HaueHue nementa M.

10.¥YcnoBHO-Tpaduyeckoe o6o3HaueHue s1emerTa HE.

11.Hageptute Tabnuiry uCTUHHOCTH neMenta 21JIN

12.Haveptute TabIHIly UCTUHHOCTH 3ieMeHTa 21

13.HauepTute Tabnuiy uctuaHoctu snementa HE

14.Haueptute Tabiuiy uctunnoctu ais anementos U, U-HE, I u HE-WJIN.

15.Cpasuure cepuu C 4000B ¢ 74LSXX mo TpeOOBaHUAM K MX UCTOYHUKAM

MUTaHUS.



16.CpaBuutre cepuun HC 4000B ¢ 74LSXX 10 OBICTpOACHCTBHIO U
ITIOMEXO0YCTOWYNBOCTH.

17.YkaxuTe, B Kakux clydasx JJisl pealu3alid CXeMbl OOJIbIIE MOIXOMST
ounonspasie C, a B kakux — KMOIL

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

19.Vnpocture BBIpaXE€HHE M HAYePTUTE €ro TaOJMIy HWCTHHHOCTH:

A*B + A*B.

20.HayeptuTe CcXeMy, COOTBETCTBYIOIIYIO JIOTHYECKOMY  BBIPAKCHHUIO:
L =A*BeC+ A*B*C + A*B*C + A*B-C(.

21.YupocTuTe  BBIp@KEHHWE, W  HAYEPTUTE  OJKBUBAJICHTHYIO  CXEMY:
/=AB + AB + AB

22.YTpocTUTe  BBIpOKEHWE, W  HAUYEPTUTE  DKBHBAJICHTHYIO  CXEMY:
Z=ABC + ABC

23.YrpocTuTe  BBIpOKEHHWE, W  HAUYCPTUTE  OKBHUBAICHTHYIO  CXEMY:
Z=Ae1l+ A+1 + B+0

24.YrpocTuTe  BBIpOKEHWE, W  HAUYCPTUTE  OKBHBAJICHTHYID  CXEMY:
Z=(A+B)s«(A+C)

25.Ynpoctute  BbIpaKEHHWE, W  HAUYEPTUTE  OKBUBAJICHTHYIO  CXEMY:
Z = ABCD + ABCD + ABCD.,

26.B uém 3akmmogaercs muaumuzamnus @AJI ¢ momorisio nuarpamMmMel Betiga.

27.B uéM 3akirogaeTcss MUHUMU3aIus Hepoonpenenénnon GAJIL.

28.Kakoe ycTpoOMCTBO clleqyeT WCMONAb30BaTh [JIl PEIICHUS 3a/1auu:
npeoOpa3oBaHus  JABOMYHO-ACCATHYHOTO KOAa B JCCATHUYHBIA IS
YIPABJICHHUS HHIUKATOPOM.

29.Kakoe ycTpOWCTBO CleyeT WCIOJIb30BaTh [JISl pEIICHHUS 3a/ady:
npeoOpa3oBaHue JECATUIHBIX YHCEI B TBOUYHBIC.

30.Kakoe ycTpoWCTBO ClIeyeT WCIIOJBh30BATh JJIi KOMMYTAIlMH B 3aJIaHHOM
MOPSIJIKE CUTHAJIOB, TIOCTYMAIONINX C HECKOJIBKUX BXOJHBIX IITMH Ha OJHY
BBIXOJTHYIO.

31.Kakoe ycTpoHCTBO ClieIyeT UCIOIB30BaTh JJIsl pacipeesieHus: B TpeOyeMon
MOCITIEZIOBATEILHOCTH 10 HECKOJBKMM BBIXOJAaM CHTHAJOB C OJHOTO
UH(POPMAIMOHHOTO BXO/IA.

32.CKOJIBKO BBIXOJIOB y AemudpaTopa npu Tpex HHGHOPMAIIMOHHBIX BXO/1aX.

33.CKOJbKO BBIXOJIOB Y HIM(paTopa MpU YEThIPEX HHPOPMAITMOHHBIX BXOaX.



34.Pazpaboraiite  3-pa3psiiHbIi  mpeoOpas3oBaTelb  JBOMYHOIO KoJa B
NECATEPUYHBIN, UCIIONB3YS TONbKO 3neMeHnTsl MJIN-HE.

35.00bscHUTE, KaK paboTaeT MyJIbTUIIIIEKCOP C IBYMSI BXOJIaMHU.

36.Pa3paboraiiTe 3-BX0I0BBIM MYJIBTHILIEKCOP C BXOJOM OJOKUPOBKH U ABYMS
BBIXOJIJaMU — MHBEPTUPYIOIIUM U HEMHBEPTUPYIOLIUM.

37.Pa3paboraiite 4-BXOHOBBIA MYJIBTUIUIEKCOP C UCIOJB30BAHUEM TOJIBKO
anemenToB NJIM-HE.

38.0nuiMTe NpUeMbl, HCHOJb3yeMble JUIsl TIOCTPOEHUS CHUCTEM €
POM3BOJIBHBIMU TA0NHUIIAMUA UCTUHHOCTH, HCTIOIBb3yEeMbIE B CIIydasx, KOTr/a
cXeMa Ha JJOTUYECKHX DJIEMEHTAX OKa3bIBAECTCS YPE3MEPHO CIIOKHOM.

39.00bscHUTE, Kak paboTaeT TpUrrep, coopanHsiil u3 AByx 3nemeHToB U-HE.

40.HauepTute rpaguku M3MEHEHU COCTOSTHUN BXO/Ia U BBIX0/1a, ONMCHIBAIOIIINE
paboTy CYETHOTO TPUTTEPA.

41.00bsicHUTE, KaK COCAUHHUTH D-Tpurrepsl sl MOCTPOEHHUS ACHHXPOHHOTO
CUETYHKA.

42.Kaxoil OCHOBHOM HEIOCTATOK Y aCHHXPOHHOTO cueTunka? OOBsICHUTE, KaK B
CUHXPOHHOM CUETYHMKE 3TOT HEJIOCTATOK MPEOA0JIEH.

43.0nummte paboTy IeCITHIHOTO CYETUYHKa C BhIxoaamu «1 Ha 10»

44 HayepTuTe CcXeMy perucrpa CABUra C IOCJIEI0BAaTEIbHBIM BXOJOM H
napajuielibHbiM BBIXOAOM. B cxeme wucnonwsdyiite 4 Tpurrepa D-tuna.
OObsicHUTE, KaK 3Ta cxema padoTaer.

45.00bsacHuTE, KaK paboTaeT cueTuuk J[»KoHCOHA.

46./latiTe onpeneneHUE M YCIOBHOE M300pakeHUe aemudparopa.

47.]JlaitTe onpenesieHre U YCI0BHOE U300pakeHue mudparopa.

48.KakoBbl Ha3HaYeHHE U (DYHKIIMOHATBbHAS CXeMa MYyJIbTUILIEKCOpa.

49.KakoBbl Ha3HaYeHHE U (HYHKIIMOHABbHAS CXeMa AeMYJIbTHILIEKCOPA.

50.0Onpenenute nousitue "tpurrep”.

51.ITepeuncnure pa3HOBUIHOCTH ITUGPOBBIX TPUTTEPOB.

52.Ilpoanamu3upyiite paboTy acuHXpoHHOTO RS-Tpurrepa.

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

54.KakoBo ycnoBHoe rpaduueckoe o0o3Hauenue JK-rpurrepa.

55.KakoBo ycnoBHoe rpaduueckoe o0o3HaueHue 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
yIpPABJICHHUS.

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



61.YkaxuTe, yeMy paBeH MOIylb M TmepecueTa JBOMYHOTO N-Pa3psIHOTO
CUETYHKA.

62.Ykaxxute HEOOXOAMMOE YHCIIO BBIXOJOB JBOWYHOIO CUETUMKA ISl BBIIAYH
pEe3yJIbTATOB CUETa 28 UMITYJIbCOB.

63.CKOIBKO TPUITEPOB MOJDKEH HMMETh JBOMYHO-KOJIUPOBAHHBIM CUYETUHUK C
ko3 dunmrenTom nepecuera M = 8.

64.Ilosicante mTpUHIUN  (YHKIIMOHUPOBAHUS TPEXPA3PSAHOTO  CUETUHKA
UMITYJTCOB.

65.IlpuBenuTe cxeMy AECATUYHOTO CUETUYMKA UMITYIbCOB.

66.[IpuBennTe CTPYKTYpHYIO CXEMY MapaljIeIbHOTO PErUCTpa.

67.IlpuBeanuTe CTPYKTYpHYIO CXEMY CIBUTAIOIIETO PErHCTpa.

68.Onumure padoty 8-pazpsaHoro mapasmieasnoro ALIL.

69.4Yto siBisieTcss OCHOBHBIM JIOCTOMHCTBOM MapauienbHoro ALIT?

70.00bsicHUTE NMPUHIMIT MCIIOIb30BaHMS MOCIEI0BATENBHOIO MPUOIMKEHNS B
AL

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

72.CKOoJbKO HY)KHO KOMITapaTopoB IS MapayjienbHoro 6-paspsaaoro ALIL.

KpuTepun onieHKH BbINOJIHEHUSI KOHTPOJLHOTO 3aganus 1, 2

100 GanoB BBICTABISAETCS CTYACHTY, €CIU MPABUIBLHO BBITIOJIHEHO 4 3a/1aHMUS
B BapHaHTe.

75 6aisIOB BBICTABJISETCS CTYJICHTY, €CJIM MPABUIILHO BBITIOJHEHO 3 3a/1aHUs B
BapHaHTE.

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

25 6ayToB BBICTABJISETCS CTYICHTY, €CJIM MPABHIIBHO BHITIOJNHEHO | 3a1aHue B
BapUaHTE.

0 OanIoB BBICTABISETCS CTYACHTY, €CIM HHU OJTHO 3aJlaHUE HE BBIMOJHEHO
MIPaBUIIHHO.



