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1. Ilesan ocBOEHMSsI AN CIUIIJIMHBI

[lenpi0 OCBOCHMSI TUCHMIUIMHBI «Pa3paboTka 37MEeKTPOHHBIX YCTPOHCTB M CXEMOTEXHHKA
aBisieTcd (POPMUPOBAHME CUCTEMBbl 3HAHUM, YMEHUH M HAaBBIKOB B 00JaCTH (DYHKIIMOHHPOBAHUS
AJIEKTPOHHBIX U MUKPOIIPOLIECCOPHBIX CUCTEM.

3amayy NUCLUIUIMHBL M3Y4YCHHE NPUHLUIIOB IIOCTPOEHUS U JKCILTyaTaluu JIEKTPOHHBIX
YCTPOMCTB,  HM3y4yeHHE  TEOPETUYECKUX  OCHOB  LUGPOBOH  DIEKTPOHHKH,  OCHOBHBIX
CXEMOTEXHHYECKUX NIPUEMOB, U3YYCHHUE TPUHLIMIIOB TIOCTPOCHUS MUKPOIPOLIECCOPHBIX CUCTEM.

2. Mecrto aucunminnsl B ctpykrype OOII 6akanaspuara

Jucuumnnba «Pa3paboTka 3JEKTPOHHBIX YCTPOHCTB M CXEMOTEXHHMKAa» OTHOCHUTCS K
qucuuiuinHam BapuatuBHON yactu (bioka 1) B.1.1.13. ocHOBHOI 00pa3zoBaTeIbHON MPOTrpaMMBI
OakanaBpuaTa; U3y4aercs Bo 2 U 3 ceMecTpax.

Jucuumnimna 6azupyercs Ha CIeIyIOIuX, IPOHIEHHBIX JUCIUIUINHAX

- «®du3nkay» (pas3zen AEeKTPUUECTBO);

- «MaTemaTukay;

- «DNEKTPOTEXHUKA U DIIEKTPOHUKA.

3. IlepeyeHb IUIAHMPYEMBIX Pe3yJabTATOB O0Yy4YeHHMs 1O JUCHUILIMHE (MOAYJIIO),
COOTHECEHHbI¢ C IUIAHMPYeMBIMH pe3yJbTaTaMH OCBOCHHMA 00pa30BaTeJIbHOM

NPOrpamMmbl
Kon B pe3yabTarte OCBOEHHS!
KOMITETeHIN o0pa3oBaTeJibHOI } Ilepeuens MIaHNPYeMBbIX pe3yJIbTATOB
" NporpaMmbI 00y4aOUIHIiCA 00y4eHHUs MO JUCHUTLINHE
JOJI;KeH 00,1a1aTh
OIIK-1 CIIOCOOHOCTBIO  NPUMEHSATH | 3JHAMb O METOJAaX MAaTeMaTHYEeCKOTo
€CTECTBCHHO-HAy4YHBIC W | aHaiM3a HW  MOJCIIMPOBAaHUSA.  3HATh
OOILIEMH)KEHEPHBIE ~ 3HAHUS, | OCHOBHYIO TEOPHIO 00
METOJIBI ~ MATEeMATHYECKOTO | SKCIICPUMEHTAIBHBIX HUCCICAOBAHHUAX B
aHalM3a M MOJAENUPOBaHUs, | MpodecCHoHaTbHON JIeATeITLHOCTH.
TEOPETUIECKOTO u Ymemsp npuMEHSTH €CTECTBEHHO-
AKCIIEPUMEHTAIHLHOTO Hay4yHble M OOIIEUH)XEHEPHbIE 3HAHUS,
HCCIIEIOBAHUS B | METOABI MAaTEMAaTUYECKOIO aHajlu3a |
npodeccuoHaNbHOM MOJIeTTUPOBAHUS, TEOPETHUIECKOTO u
JIEATENILHOCTH OKCIIEPUMEHTAIBLHOTO  WCCIICIOBAaHUS B
npodeccuoHaNbHOM JIeSITCIIbHOCTH.
Brademp HaBbIKAMH TIPUMEHEHUS
MONYyYEHHBIX  3HAHWM W  HaBBIKAMU
OOIICMHKEHEPHOTO MOJICTTUPOBAHUSI.
Bnanets YMEHHUSIMH MPOBOAUTH
IKCIIEPUMEHTAIBHBIC UCCIICIOBAHMUS.
OIIK-2 CrnocoOHOCThIO ~ OCBaWMBaTh | JHAMB _TEOPUI0 O CaMbIX COBPEMEHHBIX
METOJUKH  HUCIOJb30BaHUS | HHPOPMAITMOHHBIX TEXHOIOTHIX u
MPOTPaMMHBIX CPEJCTB JIJIS | IPOTPAMMHBIX CPEJICTBAX, METOJNaX WX
pereHus MPAKTHYECKUX | TPUMEHEHUS B npodeccroHanbHOM
3a7a4 JIESITCIIbHOCTH.,
Ymems __wcnions3oBath  cOBpeMeHHBIC
nH(OPMAITMOHHBIE TEXHOJIOTHH u
MpOrpaMMHBIE CpEJICTBA, B TOM YHCIIE
OTEUECTBEHHOIO  IPOM3BOJICTBA,  TIpHU
pemieHud  3amad  IpodeCcCHOHATHHON
JIEITENHHOCTH.




Baademsv HaBbIKaMU TPUMEHEHUS
CaMBIX COBPEMEHHBIX HH(OPMAIIMOHHBIX
TEXHOJIOTH W TPOTPaAaMMHBIX CPEACTB B
pELICHUH TIOCTABJICHHON 3a/1a4u.

4. CTpyKTYypa M cojiep:KaHue TUCHUILIUHBI

OO01mas Tpy10eMKOCTh JUCIUIUIHHBI COCTABIIACT 4 3a4STHBIX eAMHUIIBI, 144 akaleMUYeCcKHX Jaca
(w3 HUX 72 9aca — ayauTopHas paborta, B ToM yuciie 18 gacoB nekiuii, 54 gaca 1abopaTOpHBIX 3aHITHIA,
1 72 9acOB CaMOCTOSITEIBHOI paOOTHI CTYJICHTA).

Bo BTopom cemectpe - 18 vacoB nekuuii 1 54 yaca 1abopaTOpHBIX pabOT, CaMOCTOSITEIbHAS
pabota — 72 yaca. ®opMa UTOTOBOTO KOHTPOJISI — 3K3aMEH.

CrpykTypa ¥ coaepxaHue AucUUIUTUHBI «Pa3paboTka 3JIEKTPOHHBIX YCTPOMCTB U
CXEMOTEXHHUKA» 0 CPOKaM U BUJIaM pabOTHI OTPaKEHBI B IPUIIOKEHUH 1.

Conep:xanue pa3iesi0B IMCHUUILITHHBI

TemaTHKa JJeKUMOHHBIX 3AHATHIA:
Tema 1. Ocrosvl pabomsi umMnyabCHBIX U YUDPo8sIX ycmpoticms. BUIbl UMITYTECHBIX CUTHAJIOB U UX
OCHOBHBIE ITapaMeTpsl. JINHEHHbIE 2JIEMEHTHI UMITYJIbCHBIX YCTPOUCTB.
Tema 2. Kniouegvle snemenmst umnyivcHolx ycmpoticms. Jluoanwsie kmoun. Kmroun na BT.
JIMHaMu4YecKHil K04 Ha KOMIUIMMEHTapHbIX TpaH3ucTopax. Kirouu na IIT
Tema 3. [Jugposvie u nocuueckue ycmpoticmga. CUcTeMbl cuucieHus: U nu@possie Kobl. OCHOBBI
anreOppl JTOTMKH. THUIBl CEPUHHBIX JIOTMYECKHX JJIEMEHTOB (MHTETPANbHBIX cXeM). ba3oBble
snemenTsl TTJI. bazossie anementst KMOIL
Tema 4. Komounayuonusie yugposvie ycmpoticmeéa. MyIbTUIUICKCOPBI, JIEMYJIbTUIIICKCOPBI,
muQpaTopsl, nemudpaTopsl, apudmernyeckue CyMMaTOpBHl, CXEMBbI KOHTPOJIA
yeTHOCTH/HeueTHOCTH. L{ndpoBbie KoMmapaTopsl.
Tema 5. [locneoosamenvhvie ycmpoticmaa. TPUTTEPbl, PETUCTPBI, CYSTUUKH, ITU(POBLIC ABTOMATHI.
Tema 6. Ananocoso-yughposvie u yugpo-ananozosvie npeoopasosamenu (AL u [JAII). Metoas
npeoOpa3oBaHus aHajIoOroBbIX BenuuuH B koj. [lapamnensubiii AIIL, AIIIl mocnemoBaTenbHOTO
npubmkenus, ALl ¢ npomexyTouHslM mpeoOpa3oBaHueM B uMHTepBai BpeMeHu. Cxema LIAII,
OCHOBHBIE ITapAMETPhl U XapaKTEPUCTUKU PeoOpa3oBaHusl.
Tema 7. OcnosHvle c6edeHus 0 cemeticmee MUKpokoumpoiepogd AVR. ApxuTekTypa mpolieccopa
AVR. Peructpsl obuiero HazHaueHust 1 AJIY. Peructp coctosHus. Anpecanus ycTpoilcTB BBOAA-
BbiBosia M nmamMaTu SRAM. Ilporpammusiii cuetunk u crek. IlpepreiBanus. CriocoObl aapecanun
JTAHHBIX.
Tema 8. Cucmema xomano muxpoxkonmponnrepos AVR. OcoOEHHOCTH  apXUTEKTYpPbI
MHUKpOKOHTposuiepa. Komansl nepecsuiki. ApudmMerndeckue U Jiorndeckue komasasl. Komansi
ynpasieHuss nporpammoi. Komannel cpaBHenus. Komanzasl yciioBHOro mnepexona. KomaHzel
capuroB. Komanzapl yctaHoBkuM OuToB. KoMaHabl u3MeHeHHMs OWMTOB perucTpa MpPHU3HAKOB.
HononuurensHble KoMaHabl. KoMaHIbI paciiupeHHoro Habopa.
Tema 9. Apxumexmypa muxponpoyeccoprozo aopa mukpokoumponnepos AVR. Opranuszanus
namAty. [IporpaMMHas Moaens.
Tema 10. [Ilpocpammuposanue AVR. OOmme cBefeHus. 3amuTa KoJa U JIaHHBIX.
Kongurypaunonnsie sueiiku . Unentuduxatop. KamubpoBounas sueiika. OpraHuzauus namsiTi
IporpaMM M JaHHBIX MHKDOKOHTpOJUIEpOB ceMmeilicTBa Mega. VYmopaBiieHHE IpoLEeccoM
nporpammupoBanus. . IIporpaMMmupoBaHne 1o mnocienoBaTeNbHOMY KaHaiy. IlapamnensHoe
nporpammupoBanue. [IporpammupoBanue no unrepgeiicy JTAG.

Tematuka 1a60paTopHBIX padoT

JlaGopatopHas pabota Ne 1. MccnenoBanue J0rH4ecKux J1€MEHTOB U CXEM.



JlaGopatophas padota Ne 2. MccnenoBanue KOMOMHAMOHHBIX YCTPOUCTB.
JlaGopatopHas pabota Ne 3. VccrnenoBanue mocine10BaTeIbHOCTHBIX YCTPOHCTB.

Jlabopatopnass pabora Ne 4. HccaemoBanue aHanoro-uu@poBbIX ¥ HU(BPOAHATIOTOBBIX
npeoOpa3oBareei.

JlaGopaTtopnast pabota Ne 5. 3HakoMcTBO co cpemoit AVR Studio:nmpuHIMIBI MporpaMMHUPOBaAHUS
MHUKPOKOHTpoIepoB AVR.

JlaGopaTtopHnas pabota Ne 6. PaboTa ¢ mopramu BBOJ1a-BBIBOJIA.

JlaGopaTtopHnast pabota Ne 7. [IporpamMmMmupyemslii Taiimep.

JlaGopaTtopHnas padota Ne 8. Pabota ¢ anasoro-uiudpoBbiM ipeoOpa3oBaTesiem.
JlaGopaTtopHnas pabota Ne 9. PaboTa ¢ yHHBepcalbHBIM TOCIICIOBATEILHBIM HHTEP(]EHCOM.

Jns npoBenenus nabopaTopHbIX paboT Tpedyercss kommbloTepHbId Kiacc (AB2507, AB2614) c
YCTaHOBJICHHBIM MporpaMMHubIM obecnieuernem NI Multisim 13.0, AVR Studio, Proteus Design Suite
8.6.

TemaTunka BOIIPOCOB IJIsI CAMOCTOAITC/IbHOI'O U3YYCHUS

2 cemecTp

CoBpemeHHas aieMeHTHas 6a3a HUPpoBbIX ycTpoiicTB — Mukpocxemsl cepun TTJI u KMOILI, 555
TaiiMep, MUKPOCXeMbl KOMOMHAIIMOHHBIX U NOCJIEI0BATEIbHOCTHBIX YCTPOCTB. MHUKpOCXEMbI
LIAIT u AL

3 cemecTp.

OcoOeHHOCTH U MHOT0OOpasue cemeiicTBa ApIynHo.

5. O0pa3oBaTebHbIE TEXHOJIOTHH

Meronuka mpenofaBaHHMs JIUCHUIUIMHBI  «Pa3paboTka 3JIEKTPOHHBIX YCTPOWCTB U
CXEMOTEXHHKa» U pealln3alys KOMIIETEHTHOCTHOT'O ITOIX0/1a B U3JI0)KEHUH U BOCIIPUATHHI MaTepuaia
IpelycCMaTPUBAET HCIOJb30BaHUE CIEAYIOIIMX AKTUBHBIX W HMHTEPAKTUBHBIX (DOPM IIPOBEICHHS
ayAUTOPHBIX U BHEAYJAUTOPHBIX 3aHATHH:

— ayJJUTOPHbIE 3aHATUSA: JICKIUHU, Ta00paTOpHbIe pabOThI, TECTUPOBAHUE;

— BHCAYJUTOPHBIC 3aHATUA! CAMOCTOATCIIbHOC U3YUYCHUEC OTACJIbHBIX BOIPOCOB, MOATrOTOBKA K
nabopaTtopHbIM paboTam.

6. OneHouyHble cpeacTBa AJs TeKyWIero KOHTPOJISI YCIeBaeMOCTH, MPOMEXKYTOYHOI
aTTecTallMd MO MTOraM OCBOEHHUH [IHCHMIUIMHBI M Yy4ie0HO-MeToau4eckoe odecrevyeHue
CaMOCTOATEIbHOI padoThl CTYAeHTOB

B mpomecce o0yueHHst B TE€UEHHE CEMECTPa UCTIONB3YIOTCSI OIICHOYHBIE CPEICTBA TEKYIIETO
KOHTPOJISI YCIIEBAEMOCTH U MPOMEXYTOUHBIX arTectanuil. [IpuMeHstoTcs crnenyromue oleHOYHbIe
CpeZCTBa: TECT, 3aIIuTa JJa0OpaTOPHBIX PaboT, 3a4eT, IK3aMEH.

OO0pa31bl TECTOBBIX 33J]aHUI U BOIIPOCOB K 9K3aMEHY M 3a4eTy NPHUBEICHbI B IPUIIOKEHUH 2.

6.1. ®oHA OLEHOYHBIX CPEACTB /I MPOBEJCHUS] NPOMEKYTOYHOH AaTTeCTALNH
00y4aromUXCcH M0 JUCHUILIUHE (MOLYJIIO0).
6.1.1. TlepeyeHbp KOMMETEHIM C yKa3aHHEM JTaloB WX (POPMHUPOBAHHUS B IMPOIIECCE OCBOCHHS
00pa3oBaTebHOI MPOrpaMMBl.

B pesyabTarte 0cBOCHHMS TUCHMILIMHBI (MOAYJIfA) GOpMHUPYIOTCH CIeAYIOIME KOMIICTCHIMH:



Kox xomnerennuu

B pesyabTare ocBoeHus1 00pa30BaTeJbHOM NPOrPaMMBbI
00y4Jaromuica 10J1keH 00J1a1aTh

OIlK-1 CIIOCOOHOCTBIO IPUMEHATh  €CTECTBEHHO-HAY4HbIE U
00IIeNH)KEHEePHBIC 3HAHUS, METO/Ibl MAaTEMAaTHUYECKOTO aHaIu3a
U MOJICIUPOBAHMS, TEOPETUUYECKOrO0 U SKCIEPUMEHTAIBHOTO
MCCIIeI0BaHMS B TPO(PECCHOHAILHON ACATEIHhHOCTH

OIIK-2 CnocoOHOCTBIO OCBaWBaThb METOIUKU UCIIOJHL30BaHUS

IIPOrPaMMHBIX CPEACTB AJI PELICHUS IPAKTUYECKUX 3a]1a4

B npouecce ocBoenust 00pa3zoBaTenbHOM MporpaMmbl JaHHAS KOMIIETEHIUS, B TOM YHCIIE UX
OTJICTbHBIE KOMIIOHEHTHI, (DOPMUPYIOTCS MTOATAIMHO B XOJ€ OCBOCHUS OOYYAIOIIUMUCS TUCIIUILINH
(Momynei), mpakTUK B COOTBETCTBUU C Y4EOHBIM IUIAHOM M KaJICHJAPHBIM rpapuKkoM y4eOHOTo

nporecca.

6.1.2. Onucanue nokasareJieil U KpuTepueB OLleHUBAHUS KOMIIeTeHUMH, GopMHpPyeMBbIX
110 UTOIraM OCBOCHMS JMCHUILIHHBI (MOAYJIs1), ONMCAHUE IKAJ OLCHMBAHUS.

[Toka3zarenem olleHUBaHHS KOMIIETCHIIMNA HAa PA3IMUHBIX dTarax ux (OpMUPOBAHUS SBISIETCS
JOCTHO)KEHUE 00YUYaIOLIMMUCS TNIAHUPYEMBIX Pe3yJIbTaTOB 00yYeHUS MO JUCLUILUIMHE (MOYJIIO).

OIIK-1cnocoOHOCTBIO MMPUMCHSTb CCTCCTBCHHO-HAYUHbIC O6H.I€I/IH)KCHCpHBIe 3HaHHsA, MCTO/bI

MATCMAaTHYCCKOI'0 aHaJIn3a U MOJACIIUPOBAHUSA, TCOPECTUICCKOI'O U SKCIICPUMCHTAJIbHOI'O
HCCICIOBAHUA B HpO(i)CCCHOHaHBHOfI JACATCIIbHOCTH

Kpurepun oueHuBanusi

Iloka3zarennb
2 3 4 5

3namp: o | OGyyvaromuiics OO6yuaromuiics OOyuaronmiics OOyuarommiics
MeToax JEMOHCTPHUPYET JEMOHCTPUPYET JEMOHCTPUPYET JEMOHCTPUPYET
MaTeMathie | ponnoe HETIOJIHOE YaCTUYHOE TIOJIHOE
;Eg;?ma ;| OTCYTCTBHE HIH COOTBETCTBUE COOTBETCTBHUE COOTBETCTBHUE
Mozemapopa | HEACCTATOUHOE cneﬂy}f)nmx cne)ly}f)mnx cne)ly}f)mnx
aus. 3Harh | COOTBETCTBUE 3HAHUN OCHOBBI 3HAHUN: OCHOBBI 3HAHUN: OCHOBBI
OCHOBHYIO CIIEYIOIINX TEOpUU pacdyeTa U | TEOPUM pacueTa U | TEOpUHU pPacyeTa U
TEOpUIO 00 | 3HAHWI: OCHOBBI aHaJn3a aHam3a aHam3a
OKCICPUMCH | TeopuM pacueTa U | IEKTPOHHBIX AIIEKTPOHHBIX AIIEKTPOHHBIX
TaJIbHBIX aHaJn3a IU(POBBIX CXEM; U(PPOBBIX CXEM; U(PPOBBIX CXEM;
UCCIeI0OBaH
X g | DVIEKTPOHHBIX MIPUHIIUIIBI MIPUHIIMIIBI TIPUHITATIBL
npodeccion U(POBBIX CXEM; EWCTBUS U NEUCTBUA U NEUCTBUA U
ATBLHOM TIPUHIIMIIBI XapaKTePUCTUKU XapaKTepUCTUKU XapaKTepUCTUKU
JESITEeIBHOCT | JEMCTBHS U OCHOBHBIX OCHOBHBIX OCHOBHBIX
u. XapaKTepUCTUKHU U POBBIX U POBBIX U POBBIX

OCHOBHBIX YCTPOMCTB;- YCTPOMCTB;- YCTPOMCTB;-

UG POBBIX apaMmeTpsl apaMeTpbl napaMeTpbl

YCTPOUCTB;- COBPEMEHHBIX COBPEMEHHBIX COBPEMEHHBIX




rapameTpbl U poBBIX 1 poBbIX 1 poBbHIX
COBPEMEHHBIX YCTPOMCTB. YCTPOMCTB. HO YCTPOMCTB.
U (HPOBBIX JlomyckaroTcst JIOTTYCKAIOTCSI CBOOOJTHO
YCTPOMCTB. 3HAUYUTEIbHbIE HE3HAYUTEIbHbIC onepupyer
OLINOKH, OLINOKH, IPUOOPETEHHBIMU
MIPOSIBISETCS HETOYHOCTH, 3HAHUSIMHU.
HEJOCTaTOYHOCTh | 3aTPYAHEHHUS MIPU
3HAHUU, IO PaY aHATUTUYECKUX
MOKa3aTesei, orepanusx.
oOydaronuiics
WCIIBITHIBACT
3HAUYUTEIbHbIE
3aTpyAHEHUS TPU
OTepUPOBAHUU
3HAHUSAMHU MIPH UX
MepeHoce Ha
HOBBIE CUTYaIlUU
YMeTh: OOyuarommiics He | OOydaromuiics OOyuarommiics OOyuarommiics
NIPUMCHATD YMEET UJIH B JEMOHCTPHUPYET JEMOHCTPUPYET JEMOHCTPUPYET
CCTECTBCHHO | yenocTaTouHOM HETIOJHOE YaCTHYHOE MOJTHOE
“HAyHHbIe M o renenn yMeeT COOTBETCTBUE COOTBETCTBHUE COOTBETCTBHUE
OOIICHHKEH
epHbIe OCYILIECTBIISTh CIIETYIOIIUX I (S13% (0111504 I (S13% (0111504
3HAHW, CUHTE3 YMEHUH: YMEHUM: YMEHUM:
METO/TBI MPOCTEUIINX OCYIIECTBIISATh OCYIIECTBIISITh OCYIIECTBIISITh
MaTeMaTuyie | nu(POBBIX CXEM CUHTE3 CUHTE3 CUHTE3
CKOTO Ha OCHOBE MPOCTENIINX MPOCTEHIINX MPOCTEHIINX
aHamsa - 1| coppemeHHOI U(POBBIX CXEM 1IU(POBBIX CXEM U(POBBIX CXEM
MOJEJINPOBa .
HIA, AIIEMEHTHOM 0a3bl. | Ha OCHOBE ) Ha OCHOBE ) Ha OCHOBE )
TeopeTHYECK COBPEMEHHOI COBPEMEHHOM COBPEMEHHOM
oro " ANIEMEHTHOM 0a3bl. | DIEMEHTHOU 0a3bl. | SJIEMEHTHOH 0a3bl
SKCIIEPUMEH
TaIbHOTO
ncciaea0BaH
us B
npodeccruon
aJIbHOU
JEeSATEIbHOCT
.
Bnademp: Obyuaromuiics He | OOyuaromuiics OObyuarommuiics OObyuaromuiics B
HaBbIKaMH BJIAJICET UM B BJIAJIEET METOMAMH | YaCTUYHO BJIAJEET | IIOJHOM 00BEME
HPAMCHEHHUA | yonoctaTouHOM aHaJM3a METOaMHU BJIA/IEET METOJAMH
TOMYHCHHBIX | renenn Brageer IU(POBBIX CXEM; METO/IaMH aHaJlh3a | aHaJlu3a
f{ziz;g;lﬂ METOJIaMU aHallM3a | HaBBIKAaMH paOdOThl | MU(PPOBBIX CXEM; U(POBBIX CXEM;
obmenmken | WMPPOBBIX CxeM; c HaBbIKaMU pabOThl | HaBBIKAMH PabOTHI
€pHOT0 HaBBIKaAMH pa6OTBI OJICKTPOTEXHUYECK | C C
MOZEIINPOBaA | ¢ Ol anmaparypou, ANEKTPOTEXHUYECK | DIEKTPOTEXHUYECK




HHS.
Bnanerts
YMEHUSIMU
MPOBOJUTH
AKCIIEPUMEH
TaJbHBIC
HCCIIeN0BaH
Hl..

SJICKTPOTEXHUYECK

Oi1 anmaparypoi,
JJIEKTPOHHBIMU
YCTPOMCTBaMH,
KOHTPOJIbHO-

HU3MCPHUTCIIBHBIM U

UCTIBITATEIILHBIM
000pyI0BaHUEM.

AJIEKTPOHHBIMHU
YCTPOMCTBAMH,
KOHTPOJIbHO-
W3MEPUTEIIbHBIM U
UCIIBITATEIbHBIM
00opynOBaHUEM.
OO0yuarommiics
UCTIBITHIBACT
3HAYUTEIbHBIC
3aTpyAHEHUS MIPH
MPUMEHCHHUU
HABBIKOB B HOBBIX
CUTYyaIIHsX.

OH amnmaparypoi,
AIEKTPOHHBIMU
YCTPOMCTBAMHU,
KOHTPOJIbHO-
W3MEPUTEIIbHBIM U
UCTBITATEIHHBIM
o0opyIoBaHUEM,
HABbIKU OCBOEHBI,
HO JIOITYCKa0TCS
HE3HAYUTEIIbHbIC
OIINOKH,
HETOYHOCTH,
3aTpyJHEHUS pU
aHAJIMTUYECKUX
orepanusx,
MEPEeHOCEe YMEHU
Ha HOBEIE,
HECTaH/IapTHbHIE
CUTYaLlUH.

OH amnmaparypoi,
AIIEKTPOHHBIMU
YCTPOMCTBAMM,
KOHTPOJIBHO-
HU3MEPUTEIILHBIM U
UCIIBITATEIbHBIM
obopyoBaHUEM,
¢BOOOIHO
MIPUMEHSET
MIOJIyYEHHBIE
HaBBIKH B
CUTYaIUsIX
MOBBIILIEHHOMN
CJIO’KHOCTH.

OIIK-2 CrnocoOHOCTBIO OCBamBaTh MCTOJAHUKH HUCIIOJIb30BAHHA IIPOIrpaMMHBIX CPEACTB JIA
PCUICHUA IMPAKTUYCCKUX 3a1av

IMoka3arens | Kpurepnu onennBanus
2 3 4 5

3namop: OO6yuarommiics OO6yuarommiics OO6yuaromuiics OO6yuaromuiics
TEOPUIO O | JeMOHCTPUPYET JIEMOHCTPHPYET JIEMOHCTPHUPYET JIEMOHCTPHUPYET
CaMbIX TOJTHOE HETOJIHOE YACTHYHOE TIOJTHOE
COBpPEMEHHBI

OTCYTCTBHE UITU COOTBETCTBUE COOTBETCTBHUE COOTBETCTBHUE
X
undopman | HEAOCTATOUHOE CIIEYIOIINX I (S13% (0111504 I (13 % (0111504
OHHEIX COOTBETCTBHUE 3HAHUIA: 3HAHUM: 3HAHUM:
TEXHOJIOTUS CJICOAYIOIIUX Ha3Ha4YCHUC, Ha3Ha4YC€HUC, Ha3Ha4YC€HUC,
X U | 3HAHMI: YCTPOWCTBO, YCTPOMCTBO, YCTPOMCTBO,
IporpaMMH Ha3HaueHHe, MPUHITATT MPUHIIAI MIPUHITUTT
bIX YCTPOMCTBO, JNIEUCTBUS IEUCTBUS IEUCTBUS
CpeICTBax,

TIPUHIINIT Pa3IMYHBIX pa3IMYHBIX pa3IMYHBIX
METOJIaX WX .
npumenenns | ACHCTBIA ANMEKTPOHHBIX AIEKTPOHHBIX AIEKTPOHHBIX
B Pa3IMYHBIX YCTPOMCTB. YCTPOMCTB. HO YCTPOWMCTB,
pohECCUOH | DIEKTPOHHBIX Jomyckatorcs JIOTTYCKal0OTCS CBOOOIHO
anbHON YCTPOMCTB. 3HAYUTENbHbBIE HE3HAYUTEIIbHbIC omepupyer
ACATCTBHOCT OIINOKH, oMok, NpUOOPETCHHBIMH
H. TIPOSIBIISICTCS HETOYHOCTH, 3HAHUSIMH.

HEJI0CTAaTOYHOCTh | 3aTPYAHCHHS ITPU

3HaHUH, MO PALY
MokKasaTelei,
oOyuatoruiics

AHAJITUTUYCCKUX
onepanuiax.




HCIIBITHIBACT
3HAYUTEIIbHbIE
3aTpyAHECHUS IIPU
OIIEPUPOBAHUU
3HAHUSIMU [IPU UX
IIEpEHOCE Ha
HOBBIE CUTYallUU.

Ymems: OOyuarommiics He | OOy4aromuiics OObyuarommiics OOyuarormiics
HCTIOJIB30BA | yMmeeT WM B JEMOHCTPHUPYET JEMOHCTPUPYET JEMOHCTPUPYET
b HE0CTaTOYHOU HEIOJIHOe JaCTUYHOE HIOJIHOE
COBPEMEHHRBL | renenn yMeeT COOTBETCTBHE COOTBETCTBUE COOTBETCTBUE
EIH (bopmar BbIOMpATh CIICAYIOIIUX CJIEYIOLINX CJIEYIOLINX
OHHEIE 3JIEKTPOHHbBIE yMEHHUIL: YMEHUH: BBIOMpaTh | yMEHUI: BIOMpATh
TEXHOJIOTUH | KOMITOHEHTHI IO BBIOMpPATH AIIEKTPOHHBIE AIIEKTPOHHBIE
u 3aJJaHHBIM AJIEKTPOHHBIE KOMITOHEHTHI T10 KOMITOHEHTHI 110
IIPOIPAMMH | xapakTEpUCTUKAM | KOMIIOHEHTHI 110 3a/1aHHBIM 3aJ1aHHBIM
bIC 1 GOpPMYIHUPOBaTh | 3aJaHHBIM XapaKTepUCTHKAM | XapaKTePUCTUKAM
CpeAcTBa, B
ToM  mcle TpeOOBaHUs K XapaKkTepUCTHKaM | U GOpPMYIUpOBaTh | U GOPMYIHPOBATH
oreuectpeny | ICKTPOHHBIM 1 GOpMyNIHUpOBaTh | TPeOOBaHUS K TpeOOBaHUs K
oro KOMIIOHEHTaM. TpeOOBaHUS K 3JIEKTPOHHBIM 3JIEKTPOHHBIM
HPOU3BOJICT JIEKTPOHHBIM KOMIIOHEHTaM. KOMITOHEHTaM.
Ba, pu KOMIIOHEHTaM. VYmenus ocBoenbl, | CB0OOAHO
pCHICHIH JlomycKaroTcst HO JIOITYCKaIOTCSI orepupyer
3ajad 3HAYUTEIbHbIC HE3HAYUTENIbHBIE | TPUOOPETEHHBIMU
npodeCcCuoH
ATILHOI OImuOKH, OIINOKH, YMEHUSIMH,
ESTEIBHOCT MIPOSIBIISIETCS HETOYHOCTH, PUMEHSET UX B
. HE/IOCTaTOYHOCTh | 3aTPYIHEHUs MPH | CUTyalHsax
YMEHUH, [0 psily | aHATUTHUYECKUX MOBBIIIEHHON
rokaszartesei, ornepanusx, CJIO’KHOCTH.
oOyyaromuics HepeHoce yMeHU
WCTIBITBIBAET Ha HOBBIE,
3HAYUTEIbHbIC HECTaHIApPTHBIE
3aTPy/[HEHUS PH | CUTYaIlHH.
OTIepUPOBAHUHT
YMEHUSIMH MIPH UX
nepeHoce Ha
HOBBIE CUTYAIUH.
Bnademp: Obyuaromuiics He | OOyuaromuiics OObyuarommuiics OObyuaromuiics B
Brnaners BJIaJICeT WIH B BJIaJICeT HABBIKAMU | YaCTHYHO BJAJIe€T | MOJHOM 0ObeMe
HaBBIKAMU HE/I0CTaTOYHOU pacuera, HaBBIKAMHU BJIaJIeeT HaBbIKAMU
NPUMEHEHMs | CTETeHHU BJIaJeeT | MPOEKTUPOBAHMA, | pacyera, pacuera,
CaMbIX HaBBIKAMU IPOrpaMMUPOBAHU | IPOSKTHPOBAHUSA, | IPOEKTHPOBAHUS,
COBPEMEHHBI | pacyera, s IPOCTBIX POTPAaMMHUPOBAHH | TIPOTPAMMHUPOBAHH
X MPOEKTUPOBAHUS, | MUKPOMPOIIECCOPH | ST IIPOCTBIX ST IPOCTBIX
nHpOpMAIM | MPOTPAMMHPOBAHHU | BIX CHCTEM, MHUKPOIPOIIECCOPH | MUKPOIPOIIECCOPH




OHHBIX s IPOCTHIX
TEXHOJIOTUH | MUKPOIIPOLECCOPH
)41 bIX CUCTCM.
IIpOrpaMMH

bIX CPEACTB
B pEIICHUHN
IOCTAaBJIEHH
OU 3a7a4yu.

JIOTTYCKaIOTCS
3HAYUTEIbHBIC
OIIOKH,
MIPOSIBISETCS
HEJI0CTaTOYHOCTD
BJIQJICHUS
HaBBIKaAMH 110 ATy
nokasareliei,
OO6yuarommiics
HCIBITHIBACT
3HAYUTEIbHbBIC
3aTpyaHEHUS TPU
MIPUMECHCHHUH
HaBBIKOB B HOBBIX
CUTYaIUsX.

BIX CUCTEM,
HaBbIKU OCBOEHBI,
HO JIOITYCKaIOTCs
HE3HAYUTCIIBHBIC
OIINOKH,
HETOYHOCTH,
3aTpyqHEHUS TPy
aHATUTUYECKUX
orepanusx,
MepeHOCce YMEHHMI
Ha HOBBIC,
HCCTAaHAAapPTHBIC
CUTYAaLUH.

BIX CHCTEM,
¢B0OOIHO
MPUMEHSIET
MOJTyYEHHBIC
HaBLIKHU B
CUTYaIUsIX
MMOBBIIIEHHOM
CIIOKHOCTH.

[IIxansl OnieHUBAaHKS PE3yIbTATOB IIPOMEKYTOUHOMN aTTECTALIMU U UX OIIUCAHUE:
®opmMa NpPOMeKYTOUYHOM aTTeCTallMK: 3a4eT, IK3aMeH.
O0s13aTeIbHBIMHM YCJIOBMSIMHM TNOATOTOBKH CTYJAeHTa K NMPOMEXKYTOYHON aTTecTaAlHH
SBJISICTCS BBINOJIHEHUE U 3alllUTa CTYJIEHTOM JIabOpaTOpHBIX paboT, MPeayCMOTPEHHBIX padoueit

IPOrpamMMoi.

MIxana

OICHUBAaHUSA

Onucanune

3auTeHo

BrimonHeHnsl Bce  00s3aTeNbHBIC  YCIOBUS  IMOJATOTOBKH  CTYIEHTa K
MIPOMEKYTOUHOM aTTECTallMu, IPELYCMOTPEHHbIE TPOrPAMMON JTUCHUILIAHBI.
CTyneHT JEMOHCTPUPYET COOTBETCTBHE 3HAaHUM, YMEHUW, HaBBIKOB
NPUBEICHHBIM B Ta0NMIaX [OKaszaTesei, omepupyer MNpuoOpEeTCHHBIMU
3HAHUSIMU, YMEHUSIMU, HABbIKAMHU, MPUMEHSET UX B CUTYAIMSAX MOBBIIIEHHON
cnoxHocTd. [Ipy 3TOM MOTyT OBITH JOMYIIEHBI HE3HAUUTENbHBIE OIIUOKH,
HETOYHOCTH, 3aTPYIHEHUS MPHU aHATUTUYECKUX OIMEpalnsiX, IEPEHOCE 3HAHUI
Y YMEHHU HA HOBbIE, HECTAHIAPTHBIE CUTYALUU.

He 3aureno

He BuIONHEHEI o0si3aTeybHbIE  YCIOBUS TOATOTOBKM CTYAEHTa K
IIPOMEKYTOUYHOM aTTECTalMH, IPELYCMOTPEHHBIE TPOrPAMMON THCLIHUILINHEI,
WIN CTYACHT JEMOHCTPUPYET HEMOJHOE COOTBETCTBUE 3HAHWM, YMEHHH,
HAaBBIKOB  TPUBEJIEHHBIM B  TaOJMIAX  TOKaszaresied,  JIOMyCKaKTCs
3HAUUTENbHBIE OMIMOKH, TMPOSBISETCS OTCYTCTBUE 3HAHHM, YMEHUN, HABBIKOB
10 pﬂI[y HOKa3aTeHCﬁ, CTYI[GHT HUCHBITHIBACT 3HAYUTCIIBHBIC San}II[HeHI/IfI HpI/I
ONEPUPOBAHUU 3HAHUSIMU U YMEHUSMU MIPU UX MIEPEHOCE HA HOBBIE CUTYAIINH.

Dopma NPOMEKYTOYHON aTTECTALMU: IK3aAMEH.

Oo0s13aTe/IbHBIMHA YCI0BUAMHU NMOATOTOBKH CTYJAC€HTA K HpOMe)KyTO‘lHOﬁ aTTeCTallMu
SABJIACTCA BBIIIOJIHCHUC M 3alllUTa CTYACHTOM Ha60paTOpHBIX paGOT, npeaAyCMOTPCHHBIX paﬁoqeﬁ

IPOrpamMMmoi.

HIxaJjia oneHUBaAHUA

Onucanue




Buinonnenvt  6ce 6uovi  yueOHou pabomovl, npedycmompeHHbvie
pabouetl npoecpammou. CmyoeHm 0eMOHCMpPUpyem coomeemcmaeue
3HAHUL, YMeHUll, HABbIKO8 NPUBEOEHHbIM 8 MADIUYAX noKazamernell,
onepupyem npuoOpemeHHbIMU 3HAHUAMU, YMEHUAMU, HABbIKAMU,
NPpUMEeHsIem UX 8 CUMyayusix nosvluleHHou ciodchocmu. Ilpu smom
Mocym Oblmb 0onyujenvbl He3HauumenbHbvie OWUOKY, HeMmOYHOCMU,
3ampyOHeHUst npu AHATUMUYECKUX ONepayusix, NepeHoce 3HAHULl U
VMeHUll Ha HO8ble, HeCMAHOAPMHbBLE CUMYAYUU.

Omauuno

Bvinonnenvt  6ce  6udvl  yuebHou pabomsl, npedycMompeHHbie
yueouvimM — naamom.. Cmyoenm — OeMOHCmMpupyem  HenoaHoe,
Xopowio npasuibHoe  CcOomeemcmeue - 3HAHUL, — YMEHUl,  HABbIKO8
npusedeHHbiM 8 mabauyax nokazameinetl, OO eciu npu Smom OvLiu
odonywenul 2-3 HecyuwecmseeHuvie OUUOKU.

Bvinonnenvt  6ce  6uovl  yuebHou pabomsl, npedycMompeHHbie
yueonuvim niaanom. CmyoeHm OemMoHCmpupyem coomeemcmaeue
Yooenemeopumenvno | 3HaHull, 8 KOMOPOM OC8eujeHa OCHOBHAS, HAUDOLee BANCHAS YACMb
Mamepuana, Ho npPu 3MOoM OONYueHd 0OHA 3HAYUMENbHAST OUUOKA
WU HEMOUYHOCMb.

He evinonnen o0un unu 6onee 6udos yueOHou pabomul,
npeodycmMompennvix yueonvim nianom. Cmyoewm Oemoncmpupyem
HenoiHoe cOomeemcmaue 3HAHull, yMeHuUll, Ha8blK08 NPUBEOEHHbIM 8
Heyoosnemeopumenvn | mabauyax noxkazamenet, OONYCKAIOMCS 3HAYUMENbHbIE OUWUOKU,

0 NPOAGNAEMCL OMCYMCmeue 3HAHUL, YMeHUll, HABbIKO8 NO psdy
nokazamenet, CmyOeHm UCNbIMbléden 3Ha4UmenIbHble 3ampyOHeHUs.
npU ONepupoOBarHUl 3HAHUAMU U YMEHUAMU NPU UX NepPeHOce HA HOBbLe
cumyayuu.

®DoH/T OIIEHOYHBIX CPEJICTB MPEACTABICH B IPHJIOKEHUH 2 K pabodeil mporpamme.

7. Y4yeOHO-MeTOAMYECKOEe M NH(POPMALMOHHOE 00ecneuyeHue TUCIHIIIMHBI
a) OcnogHas rtumepamypa.:

1. MManaryra K.A. CaBoctun I1.1., Ky3uenos A.B. Ananorosas u nud)poBas SJIEKTPOHUKA:
yuebHoe nocobue. — M.: MY, 2010

0) Hononnumenvhas raumepamypa.

1. UrymuoB B. H. Pa3paGoTka 3/IE€KTpPOHHBIX YCTPOMCTB M CXEMOTEXHHUKA:
IIPAKTUKYM. Hupext-Menua 2014 — JIEKTPOHHAs BEpCHUs
http://www.knigafund.ru/books/184914

2. UrymuoB B. H. Pa3pa0boTka 371eKTpOHHBIX YCTPOUCTB U CXEMOTEXHHKA: yUeOHOE
nocooue, Hupexr-Menua * 2014 — AIEKTPOHHAs Bepcus
http://www.knigafund.ru/books/184914

0) Uumeprnem pecypcwi:
1. http://www.elektrofag.com
2. www.pub.lib.ru
3. http://cxem.net
4. http://rlocman.ru

8. Mamepuanbvno-mexnuueckoe odecneuenue OUCUUNTUHDL.


http://www.elektrofaq.com/
http://www.pub.lib.ru/
http://cxem.net/
http://yabs.yandex.ru/count/2gHKInf80dm40000ZhDbS8C5KfK2cm5kGxS2BG68kwMu0GA9k31VCmEO1vs03wOVYhZjLgW2tBbXjSC3lQShxnogBgMiXh02lATlimcD0Tq1tf0az96sZmIk19VmVIcQngBka0UFjz3tSWAVle5QjWgJXGsP1KACcE42jeJTjOYxe9FD1A-OuGApc3W1j8YxsPFD1DgOE06KboAqfvfZ2QYWRMzkfC00001o0QxsSWBZjrmy5GQn0RAW4G02kO0Fk--5uL7oDmh_mV__________3yBtr6sIPqtCg075Zm_I0TC3xW7Rwc1AIL5PijlVXGtbaF8hxOCeVHq0?q=%D1%8D%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D0%BD%D0%B8%D0%BA%D0%B0+%D1%81%D1%85%D0%B5%D0%BC%D1%8B

Jyist ipoBeICHHSI JIEKITUOHHBIX 3aHATHI HE0OXOIUMBI Ay AUTOPHH, OCHAIIICHHBIE MYJIbTUMEINIHBIMU
MIPOCKTOpaMH M dKpaHamu. JlJig mpoBeneHus J1abopaTOpHBIX padOT TpeOyeTcs: KOMITbIOTEPHBIMA
kiacc (AB2507, AB2614, AB2619) ¢ ycraHoBIeHHBIM ITporpaMMHbIM obecriedenneM NI Multisim
13.0, AVR Studio, Proteus Design Suite 8.6..

9. MeToauuecKkue PEeKOMEHIANHA JJIsA CaMOCTOSITeIbHOI paGOTLI CTYAECHTOB

CamocrosiTeibHAs padoTa CTY/AeHTOB HANPABJIEHA HA pPellleHHe CJeYIOIMX 33/1a4u:

CamocTtosiTennbHas paboTa SBISETCS OJHMM W3 BHIOB YyUeOHBIX 3aHstuid. llems
CaMOCTOSITENIbHOM paboThl — MPAKTUYECKOE YCBOCHHE CTYJEHTaMH BOIPOCOB aBTOMATHU3AIUU
YIPaBJICHUS )KU3HEHHBIM [TUKIJIOM U3]IEIHs, PACCMATPUBAEMBIX B IIPOLIECCE U3YUEHUS TUCHUTIIIUHBI.

AynuropHas caMoCTOsITeNIbHAs paboTa Mo AUCHUILIMHE BBIOIHACTCS Ha Y4eOHBIX 3aHATUAX
101 HENIOCPEICTBEHHBIM PYKOBOJCTBOM IIPENOJABATEINS U IO €r0 33JaHUIO.

BueaynutopHas caMmocTosTenbHas pa0oTa BBIMOJHSAETCS CTYJEHTOM 10  3aJIlaHUI0
IpernoiaBaTess, Ho 0€3 ero HenoCPEACTBEHHOTO YUaCTHSL.

3amauu caMoCTOSATEILHON PadoThI CTYAEeHTA:

- pa3BUTHE HAaBBIKOB CAMOCTOSITEIILHON Y4eOHON pabOThI;

- OCBOCHHUE COJICP>KaHUS JUCITUILINHBL,

- yri1yOJieHHe COAep>KaHus 1 OCO3HAHUE OCHOBHBIX MOHSATUN JUCITUTUTHHBL

- HCIIOJIb30BaHKE MaTepuaia, COOPaHHOTO U MOTYYEHHOTO B X0JI€ CAMOCTOSITENTbHBIX
3aHATUH U (PEKTUBHOMN MMOATOTOBKH K 3a4eTYy.

Buabl BHEAyIMTOPHOI CAaMOCTOATEIbLHON PadOThI:

- CaMOCTOSITEIbHOE U3YUYCHUE OTACIIbHBIX TEM JTUCIUILINHBL;

- IOATOTOBKA K JIEKIIMOHHBIM 3aHATUSM;

- IOJrOTOBKA K CEMUHApaM U MPAKTUYECKUM 3aHSATHUSM;

- oopMIICHHE OTUETOB IO BHIMOIHEHHBIM JIA0OPATOPHBIM pabOTaM U MOJATOTOBKA K UX
3alluTe;

- BBITIOJTHEHUE PACUYeTHO-TpaPUUecKoi paboThI.

Jyist BEITIOJTHEHUS JTFOOOTO BUJIa CAMOCTOSITENILHOM pab0Thl HEOOXOIUMO IPOUTH CIICTYIOIINE
STaIbl:

- OMPEJEIIEHNE LIEJIM CAMOCTOSITEIbHON paboThI;

- KOHKpETHU3allMsl I03HaBaTENbHOM 3a1a4H;

- CaMOOLIEHKA TOTOBHOCTH K CAaMOCTOSITEJIbHOM padoTe;

- BBIOOD aJIeKBaTHOTO CII0c00a JeCTBHS, BEIYIIEro K PEIICHUIO 3a/1a4H;

- IJTAaHUPOBaHUE pabOTHI (CAaMOCTOSITENILHOM MITU C MOMOLIBIO ITPENoAaBaTesis) Hal
3a/1aHUEM;

- OCYUIECTBJIEHHE B IIPOLIECCE BHIIIOJHEHUSI CAMOCTOSITEIbHOM pabOThl CAMOKOHTPOJIS
(MPOMEKYTOYHOTO U KOHEUHOTO0) PE3YIbTATOB paOOThI U KOPPEKTUPOBKA BBITMIOTHEHUS PaOOTHI;

- pednekcus;

- Ipe3eHTaIMs paboTHI.

10. MeTtoanyeckue peKOMeHIALMM 1JIs1 IPenojaBaTeisi

Ha IEPBOM 3aHATHU IO JUCHUIIIIMHC HGO6XO)II/IMO O3HAKOMUTHb CTYACHTOB C MOPAAKOM €€
u3ydeHus (TeMaMu Kypca, opMaMu 3aHATUH, TEKYIIETO U MPOMEKYTOUHOTO KOHTPOJISA), PACKPHITH
MECTO M pOJIb JWCIHUIUIMHBI B CHCTEME HayK, €e MPAaKTHYECKOe 3HAa4YeHUE, TIOBECTH 10 CTYACHTOB
TpeboBaHUs K (hopMe OTYETHOCTH W TNPHUMEHEHUs BUIOB KOHTpouid. Bbiatorcs 3amaHus uis
MOATOTOBKH K CCMUHAPCKUM 3aHATUSAM.

[Ipy TOArOTOBKE K CEMHUHAPCKOMY 3aHATHI0O 10 TIEPEYHI0O OOBSIBIEHHBIX TEM
IpenojaBaTeNto HeoOXOIMMO YTOYHUTh IUIAaH HUX TPOBEAEHHUS, NPOAyMaTh (OPMYIHUPOBKU U
coJiepKaHue yueOHbIX BOIPOCOB, BBIHOCUMBIX Ha 00CYX/I€HHE, 03HAKOMUTHCS C IEpEYHEM BOIIPOCOB
10 TEME CeMHHAapa.

B xozne cemuHapa BO BCTYHNHUTEIBHOM CJIOBE PACKPBITh NMPAKTHUECKYIO 3HAYMMOCTb TEMbI
CEMUHAPCKOI'0 3aHATHA, OMPCACIIUTL MOPAAOK €TI0 IMPOBCACHUA, BPEMA Ha 06CY)K)I€HI/I€ Kaxxaoro



yueObHoro Bompoca. [IpuMeHsis (QpPOHTaNbHBIM ONPOC JaThb BO3MOXHOCTH BBICTYIHTb BCEM
CTyJCHTaM, IPUCYTCTBYIOIIUM Ha 3aHSTHH.

Ienecoobpa3Ho B X0/1€ 3aIIUTHI 1a00paTOPHBIX padoT 3a/1aBaTh BHICTYNAIONIUM U ayAUTOPUHU
JIOTIOJTHUTENIbHBIC W YTOYHSIOIIME BOIPOCHI C LENBI0 BBIACHEHHS HMX MO3UIMI MO CYIIECTBY
00CyX/1aeMBIX POOIIEM.

CrietyeT npe1oCTaBUTh BO3MOXKHOCTD BBICTYIUICHHS C MECTa B BUJIC KPATKUX COOOIICHHH 110
IIOATOTOBJICHHOMY 3apaHee BOIPOCY.

B 3akim04nTeIbHON YaCTH CEMHUHAPCKOTO 3aHSATHS CJICYET MIOJIBECTH €r0 UTOTH: IaTh OL[CHKY
BBICTYIUICHHH KaXXJIOTO CTYJICHTa U Y4EOHOI TPYIIIIBI B [IEJIOM. PacKphITh MOIOKUTEIBHBIC CTOPOHBI
U HECAOCTATKHU MNPOBCACHHOTO CEMHUHAPCKOI'O 3aHATHA. OTBETUTH HA BOIIPOCHI CTYACHTOB. BBII[aTB
3aJIaHMs LISl CAMOCTOSATENILHOM pabOTHI 110 MOATOTOBKE K CICAYIOIIEMY 3aHSITHIO.



[Ipunoxenue 1.
CprKTypa " COACPKaAaHUC NUCHHUILINHBL «P a3pa60TI<a OJICKTPOHHBIX YCTpOﬁCTB M CXEMOTCXHUKA» 110 HAIIPaBJICHUIO ITIOATOTOBKHU
09.03.01 «MudopMmaTHKa M BHIYUCJIUTEIbHAS TEXHUKA» 1 npoduiiio noaroroBku «Kubeppusnueckne cucreMb»

H .
Buabl yueOHoi padorhl, ®
c| BKJIIOYASl CAMOCTOSITEJILHYIO Buabl camocTosiTeIbHON padoThl OPMEI
e e;] padoTy CTY1eHTOB, CTY/IEeHTOB aTTe:ITaIm
M H TPYA0EMKOCTh B Yacax
n/n Paspnen e ce
¢ M
T ec J | II/C | Jlad CP [ RC | ILT) CH T | Pedepar | Kp | O | 3
p C P P* **
P
a
Tema 1. Ocnosbl pabomuvl uMnyibCHbIX U
yugposwvix yCmpouicma. Buner
UMIYJIbCHBIX CUTHAJIOB W WX OCHOBHbIE | 4 | 1-2 2 2 4 2
napameTphl. Jluneiinsie AJIEMEHTBI
UMITYJIECHBIX YCTPONCTB.
Tema 2. Knrouesvle 971eMeHmbl
UMNYTbCHBIX yempoticme. JINOTHbIE KITIOUH.
Kmroun wa BT. unamuueckuit xmou Ha | 4 | 3-5 2 2 4 2
KOMIUTMMEHTAPHBIX TpaH3ucTopax. Kirroun
Ha [IT
Tema 3. [ugposvie u  noeuueckue
yempoticméa.  CHCTEMBI  CUMCIIEHUS U
uugppossle  Konabl. OCHOBBI  anreOpbl
norukd. Tumel cepuilHbIX Jormdeckux | 4 | 6-8 4 4 4 2
3JIEMEHTOB (MHTETPATIbHBIX cXeM). ba3zoBbie
aneMeHTsl TTJI. ba3oBble  21m€MEHTBI
KMOII.
Jlaboparopnas pabota Ne 1. MccnenoBanue 4 | 67 5 8 5
JIOTUYECKHUX JIEMEHTOB U CXEM.




Tema 4. Kombunayuonnvle yugppogvie
ycmpoticmea. MybTUILIEKCOPBI,
JIeMYITbTHILICKCOPBI, ¢ paTopsl,
nemudpaTopsl, apupMeTHYECKHE
CYMMAaTOpHI, CXEMBI KOHTPOJIS
YETHOCTH/HEUYETHOCTH. Hudpossie
KOMITapaToOpBI.

9-11

Jlaboparopnast padota Ne 2. MccnenoBanue
KOMOMHAIIMOHHBIX YCTPOMHCTB.

9-10

Tema 5. Ilocredosamenvhvie ycmpoticmaa.
Tpurrepsl, pETUCTpHI, CUETYUKH,
1M (pPOBBIC ABTOMATHI.

12-
14

JlaGoparopnast padota Ne 3. HccnenoBanue
MI0CJIEJOBATEIbHOCTHBIX YCTPOMCTB.

12-
13

Tema 6. Ananocoso-yughposvie u yugppo-
ananoeosvie npeobpazosamenu (ALl u
LJAI). Mertomst npeoOpa3oBaHUs
aHaJIOTOBBIX BEJIMYUH B KOJI.
[TapannensHbIA AT, AL
nocneaoBarenbHoro npudmmkenus, AILII ¢
MIPOMEXYTOUHBIM  NpeoOpa3oBaHUEM B
uHtepBan  BpemMeHu. Cxema  IIAII,
OCHOBHBIE TapaMeTpbl M XapaKTEPUCTUKH
peoOpa3oBaHuUs.

15-
18

12

12

JlaGopatopHnas padorta Ne 4. Mccnenoanue
aHAJIOTO-LIMPPOBBIX M LHU(PPOAHATIOTOBBIX
npeoOpa3oBarTesei.

15-
17

12

12

12

Hroro B 4 cemecTpe

18

36

54

36

24

12

Tema 7. Ocnosnvie ceedenuss o cemelicmee
Mmuxpoxoumponnepog AVR. Apxutektypa
mpoueccopa AVR. Peructper  oOmero
HazHaueHuss u AJIY. Peructp coctosHus.
Agnpecanusi YCTpOHCTB BBOJA-BhIBOJA U
namsatd  SRAM. IlporpaMMHBII CUETYHMK U

1-3




crek. llpepeiBanus. CrocoObl anpecanuu
JAHHBIX.

JlaGoparopuast pabora Ne 5. 3HaKOMCTBO CO
cpenoit AVR Studio:mpuHIUTIBI
NPOrPaMMHUPOBAHUSI  MHUKPOKOHTPOJIICPOB

AVR.

Tema 8. Cucmema KOMAHO
muxpoxoumponniepoe AVR. (OcoOeHHOCTH
apXUTEKTYpPbl MUKPOKOHTposiepa. KomaH bl
nepecbulki. ApupMeTHIEeCKHe 1 JIOTHYECKUE
KOMaH/Ibl. Komanapt yIpaBJICHHS
MPOrPaMMOH. Komanger  cpaBHEHUA.
Komanap! ycnoBHoro mnepexoma. Komanmabl
ciBuroB. KomaHIpl  yCTaHOBKHM  OHUTOB.
Komanapl wu3mMeHeHuss OMTOB  perucrpa
NpU3HaKoB. J(OMOJHUTENbHBIE KOMaH/bI.
Komanp! pacimpenHoro Habopa.

4-8

10

Jlaboparopuass pabora Ne 6. Pabora ¢
OPTaMH BBOJ1a-BBIBO/IA.

4-5

JlaGopaTtopHas pabota No 7.
[IporpamMMupyemslii TaliMep.

6-7

Tema 9. Apxumexmypa muxkponpoyeccoprnozo
sa0pa MUKPOKOHMPOINEPOE AVR.
Opranuszanus HaMsTH. [Tporpammuas
MO/IEIIb.

9-13

JlaGopaTtopnast pabora Ne 8. Pabora c
aHaIoro-1rdpoBbIM Mpeodpa3oBaTesIeM.

8-9

Jlaboparopnast pabora Ne 9. PaGota c
YHHUBEPCATbHBIM MOCJIeIOBATEIbHBIM
uHTepdeiicom.

10-
11

Tema 10. [lpoepammuposanue AVR.
OO0mmue cBeneHus. 3ammura Koaa 1 JaHHbIX.
Koudurypanmonnsle sueiku .

WNnentudukarop. KanubpoBounas sueiika.
Opranu3zaiiys namMsiTd MporpamMM U JaHHBIX

18




MHKPOKOHTPOJUIEpOB ~ cemercTBa Mega.

Ynpasienue POLECCOM

nporpaMmupoBanus. lIporpammupoBaHue

1o MOCIIeI0BATEILHOMY KaHaiy.

[TapannensHoe MPOTPaMMUPOBAHUE.

[IporpammupoBanue 1o  uHTepdency

JTAG.

Hroro B 5 cemecTpe 18 36 54
Hmozo: 36 72 | 108

*[1JIP — HanucaHue oTyeTa ¥ MOATOTOBKA K 3allUTE Ja00OpaTOPHON PabOThI
CU** - caMOCTOSATEIbHOE N3YyUEHHE



[Ipunoxenue 2
MUHUCTEPCTBO OBPA3OBAHUS M HAYKU POCCUICKOM ®EIEPALIN

DEJIEPAJIBHOE TOCYJAPCTBEHHOE BIO/[XKETHOE OBPA3OBATEJIBHOE YUYPEX/IEHME BBICIIET'O OBPA3SOBAHU S
«MOCKOBCKHUI NOJUTEXHUYECKUII YHUBEPCUTET»
(MOCKOBCKHH MMOJIUTEX)

Hanpasnenue noarotoBku:
09.03.01 «MudopmaTHKa ¥ BLIYUCIUTEIbHAS TEXHUKA»

[Ipodunes moaroToBKU
«Kubeppusnueckue cucTeMb»
dopma 00ydeHUs: OUHAS

Kadenpa «CMAPT-TexHom0rum»

®OH/I OHEHOYHBIX CPE/ICTB

MO JUCLUTIAHE

Pa3pa0doTKa 3/1eKTPOHHBIX YCTPOMCTB M CXeMOTEXHHKA

Cocras:
1. ITacnopT ¢oHAA OLIEHOUYHBIX CPEICTB
2. Onucanue OLEHOYHBIX CPEICTB:
[Tepeuenb BOITPOCOB AJIsI SK3aMEHA
[lepedyens BOpoOCOB ISl 3a4eTa
[TepedyeHs BOPOCOB ISt 3aIIUTHI JA0OPATOPHBIX padboT
TecToBble 3a1aHus

Mockaa, 2020 rox



1. ITacnmopt ¢oHaa OLIEHOYHBIX CPEACTB

Tabmuma 1

TTOKA3ATEJIb YPOBHS COOPMUPOBAHHOCTHU KOMITETEHIIMH

PA3PABOTKA DJIEKTPOHHBIX YCTPOMCTB M CXEMOTEXHHKA

dI'OC BO 27.03.04 «YnpaBjieHHe B TEXHHYECKHX CHCTEMAaX»

B mporiecce ocBoeHUS TaHHOUM TUCIUTUIMHEI CTYACHT (POPMHUPYET U IEMOHCTPUPYET CISAYIONUE KOMIETEHIHH:

KOMIIETEHIIMH TexHoJiorus dopma N
IlepeyeHb KOMIIOHEHTOB ¢hopmupoBaHusn OLIEHOYHOI'0 Crenenu yposHei OEBoeHHH
HUHJIEKC | ®OPMYJIMPOBKA N o KOMIIETEeHIHH
KOMIIeTeHIH I cpeacTBa
OIIK-1 | cnocoOHOCTBIO 3namo 0 MeToAax | JICKIHs, 3JP, T, 3 ba3oBblii ypoBeHb:
MIPUMEHATh €CTECTBEHHO- | MATEMAaTHYECKOT0  aHalM3a W | JIJAOOpaTOpHbBIC BOCHPOHM3BO/ICTBO IIOJY4EHHBIX
Hay4YHbIE U | MOACIUPOBAHUA. 3HaTh | paboThI 3HAHUH B XOJI€ TEKYILETO
0OIIenHKEHEPHBIC OCHOBHYIO TEOPHIO 00 | caMocTOATEIbHAS KOHTPOJIS; yMEHUE PEIIaTh
3HaHM, MCTOJBbI | SKCIICPUMECHTAJIbHBIX pa60Ta, TUIIOBBIC 3aJ1a4U, IPUHUMATh
MaTeMaTU4eCKOTO HCCIICIOBAHUAX B poeCCUOHANTBHEIE PEICHUS
aHajM3a u | mpodeccnoHaATBEHOM I10 U3BECTHBIM AJITOPUTMAM,
MOJCIINPOBAHUA, JIeSITEILHOCTH, Y Memb IpaBuWjIaM U METOAUKAM
TEOPETHIECKOTO U | IPAMCHSITH €CTECTBEHHO-
AKCIIEPUMEHTATILHOTO HayyHble U OOIIEHHKEHEPHBIE IoBbIIEHHDbIN YPOBEHD:
HCCIICIOBAHUS B | 3HAHUS, METO/IbI IPaKTHYECKOE IPHMEHEHHE
npodeccnoHanbHOM MaTeMaTUYeCKOTO aHalm3a U [OJTyYeHHBIX 3HAHUH B IIPOLIECCE
JeITSIHOCTHU MOJICJIUPOBAHUS, TEOPETUUECKOTO M3ydeHNs AUCLUILIAHDL,
u AKCIIEPUMEHTATILHOTO FOTOBHOCTD PELIATh
HCCICNOBAaHUA B MPAaKTHYECKHE 3a1a9n
npodecCHOHATBHOM MTOBBIIIEHHON CJIOKHOCTH,
ACATCIILHOCTH. Bradems HETHUTIOBBIC 33129, IPUHUMATH
HaBbIKaMHU _ HpUMCHCHIA npoQeccHoHaIbHbIE PEIICHUS B
MOJTYYEHHBIX 3HAHWH ¥ HABBIKAMU YCIIOBHAX HETIONHOI
OOIIEMHIKEHEPHOTO ONPEACIIEHHOCTH, IIPU
MOJICIIMPOBAHUA. Bmagers HEeI0CTATOUHOM
YMEHUSIMH MIPOBOANTH

AOKYMCHTAJIbHOM, HOPMAaTUBHOM
1 METOJUYCCKOM oOecreyeHnu




OKCIICPUMCHTAJIbHBIC
HCCICIOBaAHUA.

OIIK-2

CrocoOHOCTBIO
OCBaHMBaTh METOIUKHU
HCIIOIB30BaHUA
MPOrPaMMHBIX  CPEICTB
JUISt pelIeHus
MPAKTUYECKHX 3aj1a4

3Hamp ___TEOPUI0O O  CaMbIX
COBPEMEHHBIX HH()OPMAIIHOHHBIX
TCXHOJIOTUAX W IPOrpaMMHBIX

CpeICTBax, MeTOoJ1aX ux
MIPUMECHCHHUS B
npodeccnoHanbHOM

e TeIbHOCTH.

Ymems WCIIOJIb30BATh

COBpPEMEHHBIE MH(POPMAIMOHHEIE
TEXHOJIOTMM MW  IIPOrpaMMHbIE

Cpe/CTBa, B TOM  4YHCIE
OTEYECTBEHHOT'O  MPOM3BOJCTBA,
npu pelieHnn 3a1a4
npodeccnoHanbHOM
NESITEIbHOCTH.

Bnademy HABbIKAMU
MIPUMCHCHHUS CaMbIX

COBPEMEHHBIX MH(POPMAITHOHHBIX
TEXHOJIOTUH W  HPOTPaMMHBIX
CpENCTB B pelieHnn
TTOCTaBJICHHON 3aa4n.




2. IlepevyeHb OLIEHOYHBIX CPEICTB MO JUCHHUILINHE

Pa3paboTKa 371eKTPOHHBIX YCTPOWCTB M CXeMOTEXHHKA

HaumenoBanue [IpencraBnenue
Ne | onenounorocpenc Kparkas xapakTepucTiKa OIIeHOYHOTO OLIEHOYHOTO CPEJICTBA B
oC TBA cpeacrsa ®OC
CuctemMa CTaHIAPTU3UPOBAHHBIX 3aJaHUH,
Tecr MIO3BOJISIONIAS aBTOMATU3UPOBATH .
1 o @oHJ1 TECTOBBIX 3aJaHUM
(T) [POLEAYPY HW3MEpPEHHUs YpPOBHS 3HaHUM MU
YMEHHI 00y4aromerocs.
CpeAcTBO NIPOBEPKM YMEHUH M HaBBIKOB
npnf/IeHﬂTb pHOJ‘i) CHZIBIG 3HAHHUSA IS 3anaHHs 1A SAHTEL
2 3JIP p i 71a00paTOpHBIX padboOT
pELICHUs MPAKTUYECKUX 33/1a4 C TMOMOIIBIO
MHCTPYMEHTAJIbHBIX CPEJICTB.

2.1. [lepeyenb BOpocoB /AJis1 3k3amMeHa (3 cemecTp)

MUHUCTEPCTBO OBPA3OBAHMS U HAYKU POCCUHCKOM ®EJIEPALINU
OEJJEPAJIBHOE 'OCYJJAPCTBEHHOE BIOJUKETHOE OBPA30OBATEJIBHOE YUPEXXJIEHUE BBICIIET'O

OBPA30BAHUA

«MOCKOBCKHUM MMOJUTEXHUYECKAU YHUBEPCUTET»

§

(MOCKOBCKHI INOJIUTEX)

®dakynbTeT MHPOPMATHKU U CHCTEM yrnpaBieHus, kadeapa «CMAPT-TexHonorun»
JucnumnnnHa «Pa3paboTka 3JIeKTPOHHBIX YCTPOUCTB M CXEMOTEXHHUKA»
O6pazoBarenbHast mporpamma 09.03.01 «MapopmaTHKa 1 BEIYUCTUTEIbHAS TEXHUKAY,

OII Kubepduzmueckue cUCTEMBI

Kypc 2, cemectp 4

1. TlpepsiBanus.

3K3AMEHAIIMOHHBIN BUJIET Ne3

2. Apxwurextypa npoueccopa AVR

1.0. 3aB. xadenpoit

/1. B. Bepecuea/




2.1. Ilepeuenn Bonpocos s dk3amena (1 cemecrp) (OIIK-1)

Apxurekrtypa npoueccopa AVR.
Peructpsl obmero naznadenust u AJIY.
Peructp cocrosinus.
Anpecaiusi yCTpOMCTB BBOAA-BbIBOJIa U MaMsiTd SRAM.
IIporpaMMHBII CUETUUK U CTEK.
[IpepriBanus.
Crioco0b! agpecaliy JaHHBIX.
Oco0eHHOCTH apXUTEKTYpPbl MUKPOKOHTPOJLIEPA
Komanzs! nepecpliku
. ApudmMeTnyecKme 1 JIOTHIeCKUe KOMaHIbI
. Komannp! ynpasiieHus: nporpaMmoi
. Komanip! cpaBHeHUSA
. Komanns! ycnoBHoro nepexona
. KomaH 161 c1BUTOB
. Komanzip! ycTaHOBKH OUTOB
. Komanp! n3mMeHneHust OUToB perucrpa Npu3HaKoB
. JlonOJIHUTENBHBIE KOMAH/IbI
. Komanie1 pacmmpennoro Habopa
. Opranuzanus namsTy.
. IIporpamMHas MOZ€ENb.
. 3amuTa KoJla ¥ JTaHHbIX
. Kondurypanuonusie saeitku
. Unentuduxarop
. KanmuGpoBounas siueiika
. Opranu3zanus namMsaTH NporpamMm U JaHHBIX MUKPOKOHTPOJIIEPOB cemelicTBa Mega
. IlocnenoBarenbHOE NPOrpaMMUPOBAaHUE MPU BHICOKOM HaNpsyKEHUU
. YIIpaBJieHUE MPOLIECCOM POrpaMMHUPOBaHUS
. IIporpamMmmupoBaHue 1o MOC/IE0BATEIbHOMY KaHaILY
. Ilepexiitouenue B pexum NporpaMMHpOBaHUS
. YrpasneHnuem nporeccom nporpammupoBanust FLASH-namstu
. Yrpasinenue npoueccom nporpammuposanuss EEPROM-namsitu
. [TapannenpHOE TPOrpaMMUPOBAHHE
. IIporpammupoBanne FLASH-namstu
. IIporpammupoBanne EEPROM-namsitu
. 3anuce EEPROM-namsitn
. KongpurypupoBanme MUKpOKOHTPOJIJIEPOB
. IIlporpaMMupoBaHye KOHPUTYPALIHOHHBIX SYEeK
. I[IporpamMmmupoBaHue SY€eK 3aIUThI

CoNoR~WNE

P
= O
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2.2. [lepeyens BonpocoB st 3a4era (2 cemectp) (OIIK-2)

MaremaTHuecKkue OCHOBBI pabO0ThI HU(POBBIX U JJOTMYECKUX YCTPONCTB
OcHoBbI anreOps! Joruku. bysnesa anredpa.

MuHMMH3aLUs JTOTHYECKUX (PYHKIIUI U BhIpaXKEHU I

JnomHbIe KIIF0Yn

Kntoun na BT

JlnHaMuueckue XxapakTepucTuky Kinroda Ha bT

Kiroun na IIT

TuIbI CEpUIUHBIX JIOTHYECKUX 3JIEMEHTOB

ba3oBblii a51eMeHT TpaH3uCTOpHO-TpaH3ucTopHoi oruku (TTJI)

0. TTJI ¢ OTKPBITBIM KOJUIEKTOPOM

HRoOoo~NoOr~wWNE



11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,

ba3zoBeie anemenTs! oruku KMOIT

KMOII ¢ Z — Bb1xoa0oMm (¢ Z — COCTOSTHUEM)

MynbTUIUIEKCOPBI, AEMYITbTHILIEKCOPHI

[udpatopsl, nemmdpaTopsl

Apudmerndeckuii cymmarop

[{udpoBble KOMIapaTOPsI

CXeMBbI KOHTPOJISI YeTHOCTH/HEYETHOCTH
ApubMeTHKO-IOTHYECKUE YCTPOICTBa

OcHoBHbIE BUBI, CTPYKTYpa U MPUHIIUIIBI TOCTPOSHUS TPUTTEPOB
RS—tpurrep

D—tpurrep

T—rpurrep

JK—tpurrep

Peructpsr: knaccudukanysi, CTpyKTypa U IPUHIUIBI IOCTPOCHHS
[TapannenbHbINA PErUCTp

Cnuraronuii peructp

Cuetuuku: knaccudukays, CTpyKTypa U IPUHLHUIIBI TIOCTPOCHUS
JIBOMYHBIEC CUETYUKHU

JIBOMUHO-KOIUPOBAaHHBIE CYETUYUKU

[Hudpo-ananorossie npeodpazoparenu (LIAIl): ocHOBHBIE XapaKTePUCTUKH

HAII ¢ mupOoTHO-UMITYJIBCHON MOAYJISIMEN
ITAII c cymMupoBaHuEM BECOBBIX TOKOB
LIAII Ha nepekirouaeMbIX KOHAEHCATOpax
[IAII Ha UCTOYHMKAX TOKA

LAII ¢ cyMmMupoBaHuEM HalpsyKEHUN

Amnanoro-mugpossie mpeodpazoatenu (ALIT): oCHOBHBIE XapaKTEPUCTUKH

[Tapannensubiit AL

Mpuoroctynenuarsie AT

MHoroTtakTHble ocieoBaTeabHo—Mapasuienbubie AL
Kongetiepusie AT

AIIII mocnenoBaTenbHOrO cYeTa

ANII nocnenoBarenbHOro NPUOIMKEHUS

AIIT MHOTOTaKTHOTO UHTErPUPOBAHUS

Curma—nensta AL

2.3 ®oHI TECTOBLIX 3aJaHUN

(2 cemectp) (OIIK-2)

Kakue JABOHWYHbIE CHUT'HAJIbI
AOJIXKHBI OBbITh MNoJaHbl Ha

E=1;A=0;B=0

E=1;A=0;B=0

E=0;A=0;B=0

[IpaBUIBHBIN

E=1,A=0;B=1

E=0;A=0;B=1




BXO/1bI A, B, E
AeMyJibTUILIeKcopa 1:4,

yTOOBl CUrHal X W3 JIMHUU
CBA3U IMOCTYNUJ K IPUEMHHUKY

FO?
I3 moom
CBA3MI X 1
E |
- (‘. FO

& | Fl

g
T

_+D/'
I
1T
[E8]
I

_+U:'
I

= 2
[
5]




Kakve JBOWYHBIE CHUTHAJIbI
JIOJDKHBI  ObITh MOJAHbl Ha
BXO/Ibl A, B, E
AeMyJibTUILIEKcopa 1:4,

YyTOObl CUrHaJ X U3 JIMHUHU
CBA3U NOCTYIUJ K IPUEMHUKY
F1?

I3 moom
CBA3H X 1

E |

— & | FO
1

E=1;A=0;B=0

E=1,A=1;B=0

E=0;A=1;B=1

E=0;A=1;B=0

All
I_: & _Fl
L2 E=0:A=0;B=1 [IpaBUIbHBIN
—H & _F:
B|1 : 3
T T E|F3
4
Kakpve JBOWYHBIE CHUIHAJbI
JIOJDKHBI  OBbITb TNOJAHbl Ha E=1,A=0;B=0
Bxoabl A, B, E, 4ToOBI curHai c
MCTOYHMKa D2 mnpomen Ha E=0,A=0;B=1
BbIX0Z F MysbTUILIeKcopa 4:1
E=0;A=1;B=1
E|1l
2w E=1,A=1;B=0
I]J |
All D1
- &
H i
b 1 & | i E=0;A=1:B=0 [IpaBUJIbHBIN

L

Bl : 3
D3
T — (-Q




Kakue [JBOMYHbIE CHUTHAJIbI
JIO/DKHbl  ObITh  MOJIaHbl  Ha
Bxoabl A, B, E, 4T0oOBI curHasn c
vcroyHuka D3 npouwen Ha
Bbixoa F MysbTUIiekcopa 4:1
E|1l

E=1,A=0;B=0

E=0;A=0;B=0

E=1,A=1;,B=0

DO [IpaBUJIbHBIN
2 & E=0;A=1;B=1
4 1
Al Dl
%» &
‘ H —| al
D2 - -1 |
o] | E=0;A=0;B=1
B|1 3
T D3
] &
4
2
5 | MUHHMH3UPOBATh JIOTHYECKYIO F=0
bYHKIMIO 3-X MepeMeHHbIX
F=AB-C+AB C+ABTHABC F=BC _
[IpaBUJIIBHBIN
F=AB+B-C+A-C
F=A'B
F=1
Kakoe MakcUMaJIbHOE YHCJIO
MMITYJIbCOB MOACYUTHIBAET 5
CYETUYUK-JIeJIMTEe b [0 MPUXoJa
B MCXO/IHOE COCTOsIHHE? 6
2 [IpaBUIbHBIN
6 Q, Q, 7
1= Tt T
8
R ¢ I—c,) Q- |—c,)R
9
Kakoe MakcUMaJIbHOE YHCJIO
MMITYJIbCOB MOACYUTHIBAET 11
CYETUYMK- JeJINTEJb 10 IPUXo/a
2 | B UCXO/IHOE coctosiHUe? 12
) [IpaBUIbHBIN
7 9 £ 13 p
1 L{Trr T
14

15




Kakoit ko3dpoduuueHT cyera

Kcu UMeeT CYETYUK, 3
M300paKeHHbIH Ha cxeMe? . [IpaBUIbHBIN
7 Q Q, Q,
3 +1i T T T 6
I o o R]
[E—[* 7
8
CKOJIbKO CYETHBIX TPHUITEPOB
noTpedyeTcs Jisl 4
CYMMUPYIOIIErO0 CYeTYUKA C [IpaBUIBHBIN
Ko3pPuimeHToMm cueta Kcu = 5
2 | 22 mpu Mx nocjefoBaTelbHOM
9 | Bk09eHuu? 6
7
8
[IpaBUIBHBIN
Kakoe 4uci0 mnpenacraBjeHO B 69
JIBOUYHOM KO/I€:
10001017 73
3
0 57
81
87
Kakoe 4yuc/i0 mpenacTraB/eHO B 13
JIBOUYHOM KO/I€:
11011? 29
3
1 32
[IpaBUIBHBIN
27

21




w

CUHXpOBXO[
Ha3bIBaeTCA

TpUrrepa
NpsIMbIM

ANHaAMHW4Y€CKHM, €CJIN ...

ONPOKUIbIBAHUE TpUTrTepa
NPOUCXOAUT MO0 NOTEHLAANY
jgor. 1

ONPOKHJbIBaHUE TpUrTepa
NPOUCXOJAUT IO NOTEHLhANY
Jgor. 0

ONPOKHJbIBaHUE TpUrTepa
NPOMCXOAUT MO IMepenagy
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3 cemectp (ITK-1)
1. Kakoe onpejieneHrue MUKPOIPOIECCOpa MOTHOE.

a) + uudpoBas UHTErpalibHas cXeMa, IpeJHa3HaYCHHAsl JJIsl BHIIIOTHEHUS apU(PMETHUECKIX
Y JIOTUYECKUX Omepanuii, 00padboTku HHPOPMAIIHH TI0]] YIIPABICHUEM IIPOTPaMMBI, BBIITOJIHEHHAS 110
texnonoruu bUC unu CBUC;

0) nudpoBasi MHTETpATbHAS CXeMa, TPEeTHA3HAYCHHAS JJIs BHIITOJIHEHUS apU(PMETHICCKUX U
JIOTUYECKUX orepaiuii, 00padoTku nHdopmanuu, BeinonHeHHas mno rexuonoruu bBUC unu CBUC;

B) MHTETpaJIbHAS CXeMa, TIPpeHa3HAYCHHAS ISl 00paboTKH WH(OPMAILIMY U BBITTOJIHEHHAS TI0
texnonoruu bUC unu CBUC;

r) mudpoBas HHTETpaIbHAS CXeMa, MPeAHA3HAYCHHAS JIJIS BRITIOJHEHUST apU(PMETHICCKUX U
JIOTUYECKHX ONeparuii, 00paboTKu HHPOPMAIIUH.

2. Yto noHuMaeTcs nojJ; MUKPOIIPOLECCOPHBIM KOMILIEKTOM?

a) HaboOp MUKPOCXEM OJHOU U TOMH K€ Cepuu;
0) psL MUKPOIIPOLIECCOPOB OHOM M TOH K€ (PUPMBIL;

B) + Ha0Op MHTErpaJbHBIX CXEM, M3TOTOBJIEHHBIX HA OJHOM TEXHOJOIMYECKOM YpPOBHE,
COBMECTHUMBIX T10 3JIEKTPUUECKUM, HH()OPMALIMOHHBIM U KOHCTPYKTUBHBIM ITapaMeTpaM, BXOISAIINX
B COCTaB OJHOM CEPHUU U MPEIHA3HAYECHHBIX JJI CO3aHUs MUKPOIIPOLIECCOPHBIX CUCTEM;

r) HaOOp MHTErpajJbHBIX CXEM, HM3TOTOBJIIEHHBIX Ha OJHOM TEXHOJOTMYecKOoM O0a3uce,
COBMECTHMBIX M0 DJEKTPUYECKUM, HH(POPMALMOHHBIM U KOHCTPYKTUBHBIM IapamerpaMm H
IIPEAHA3HAYEHHBIX JUIS CO3/IaHMS] MUKPOIIPOLIECCOPHBIX CUCTEM.

3. Kaxkoiif Habop 6;10k0B 00513aTeNbHO JTOJKHA COAEPIKaTh MUKPOIPOLIECCOPHAs cucTeMa?

a) AJIY, namsate, uHTepdeiicHble 0JI0KH, TaliMephl, yCTPONCTBAa BBOJa-BbIBOIA;
0) + AJIY, namsiTh, yCTpPONCTBO yIpaBieHUs, yCTPONCTBA BBO/Ia-BbIBOJIA;
B) AJIY, onepaTtuBHas maMsATh, yCTPOUCTBO yIpaBJIEHUs], yCTPOHCTBA BBOAA-BbIBO/IA;

r) A.HY, MOCTOAHHAA MaMATh, OIICPATUBHA IMAMATD, YCTpOﬁCTBO YHpaBJICHUA.

4. B ueM COCTOAT OCHOBHBIE pa3au4Msl MEXKJIy TPUHCTOHCKOW U TrapBapACKOi
apXuTeKTypamu?

a) TOJIBKO B Ha3BAHUSX;

0) B pa3psAIHOCTH;

B) B HAJINYMH SHEPTOHE3aBUCUMOM MaMATH IPOrpamm;

r) + B UCHOJB30BaHWUU NTMOO OMHOM 00mIel, TuOO ABYX pa3JeNbHBIX Maructpayiei ams




oOpamieHus K mporpaMMaM M JaHHBIM.

5. Uem oTinu4aeTcst CAHXpOHHAsI MarucTpalib OT ACUHXPOHHOM.

a) UCII0JIb30BAaHMEM CUTHAJIa CHHXPOHU3ALINH;

0) + OTCYTCTBHEM CUTHajIa OOPaTHOM CBSI3H;

B) OJJHOBPEMEHHBIM HCII0JIb30BAHUEM CUTHAJIOB CHHXPOHU3ALUU U O0paTHOU CBS3H;

I') CKJIIOHHOCTBIO K 3aBUCAHMUIO.

6. B uem ocobennoctu CISC, RISC u VLIW apxurextyp?

a) 9TO CHHOHHMMBI, HCIIOJIb3yEeMbIE Pa3HBIMU (UPMaMU;

06) + CISC apxurektypa wucHojb3yeT OoyblIolN Habop KoMaHI pasHoi mmuHbl, RISC
apXUTEKTypa KCIOJIb3yeT HeOOJbIIoN Habop KoMaHA oauHakoBOH mHBI 1 VLIW apxurektypa
UCTIOJIB3yeT Ha0Op JUIMHHBIX KOMaHJ, OOECIEYMBAIOIIUX OJHOBPEMEHHOE IMPOrpaMMHUPOBAHUE
paboThl HECKOJIBKUX OMEPAIMOHHBIX OJIOKOB;

B) CISC apxutektypa ucnoib3dyer OombIIoi HabOp KoMmMaHA oAWHaKoBOM miuHbI, RISC
apXUTEKTypa HCIOJIb3yeT HEOONbIION HabOp KOoMaHA oauHaKoBOH mmmHBI 1 VLIW apxurektypa
UCIOJIb3YeT HA0Op JUIMHHBIX KOMaHJ, OO0€cleYMBAIOUIMX OJHOBPEMEHHOE IIPOrpaMMHUpPOBAHUE
paboThl HECKOJIBKUX OMEPAIMOHHBIX OJIOKOB;

r) CISC apxurekTypa HCHONb3yeT HEOONbIION HaOOp KomaHa pasHol miuHbl, RISC
apXUTEKTypa HCIOJIb3yeT HEOObIIOH HabOp KOoMaHA oauHaKoBOH mmmHB 1 VLIW apxurektypa
UCIOJIb3YeT HA0Op JUIMHHBIX KOMaHJ, OO0€CleYMBAIOLIMX OJHOBPEMEHHOE IIPOrpaMMHUpPOBAHUE
PabOTHI HECKOJIBKHUX ONEPAIMOHHBIX 010K0B;S, 16, 20, 24, 32, 64.

7. Yem otnuuaercs ctpykrypa MII ot apxutextypst MII?

a) CTPYKTYpa HE BKIIFOYAET TOJIbKO METO/IbI aJIpecallly;

0) + apXWUTEeKTypoll MHUKpONpOIleCCOpa Ha3bIBaeTCs KOMIUIEKC €ro anmnapaTHbIX U
IIPOIPaMMHBIX CPEJCTB, MPENOCTABIAEMBIX IOJb30BATEN0, a CTPYKTypa MHKpOIIpoLeccopa
ofpesieNiieT COCTaB M B3aMMOJICHCTBHE OCHOBHBIX YCTPOHCTB M OJIOKOB, pa3MEIEHHBIX Ha €ro
KpHUCTAJLIE;

B) CTPYKTYPOH MHKpPOIIPOLIECCOpPa HAa3bIBAETCS KOMILJIEKC €0 annapaTHbIX U MPOrpaMMHBIX
CPEICTB, IPENOCTABIISIEMBIX MIOJIb30BATENI0, & APXUTEKTYPAa MUKPOIIPOLIECCOPA OIIPENEISET COCTAaB U
B3aMMO/IEIICTBHE OCHOBHBIX YCTPOICTB 1 OJIOKOB, pa3MEIlIEHHBIX Ha €r0 KpUCTaIE;

I') apXUTEKTypOil MMKpPOIpOLECCOpa HA3bIBAETCS KOMIUIEKC €ro MPOTrpaMMHBIX CPENCTB,
MPEIOCTABIsIEMBbIX IMOJIb30BATENI0, a CTPYKTypa MHKpPOIpOLEccopa OIpeAensieT CcOocTaB U
B3aMMO/IEIICTBHE OCHOBHBIX YCTPOMCTB U OJIOKOB, pa3MEIIEHHBIX Ha €r0 KPUCTAJLIE.

8. Haiinure OCHOBHBIE HEJOCTATKN ACUHXPOHHBIX MarucTpae.

a) + CKJIOHHOCTb K 3aBHCAHHUIO, CJI0KHOCTh UHTEP(DENCHBIX OJIOKOB;

0) CKJIOHHOCTh K HEYCTOWYMBOI paboTe, CII05KHOCTh HHTEP(ENCHBIX OIOKOB;

B) CKJIOHHOCTH K 3aBHCAaHUIO, ITIOBBIIICHHBIC Tpe6OBaHI/I$I K paspsAaAHOCTH MUKPOIIpOIIECCOpa



I') TOBBIIICHHbIE TPEOOBaHUS K TAKTOBOM YaCTOTE MHUKPOIPOIECCOpa, CKIOHHOCTh K
3aBHCaHUIO.

9. B uem cocTout crienuduKa IIUH aapeca U TaHHBIX ?

a) OHU UMEIOT OJIMHAKOBYIO ILIUPUHY;

0) oHr 00€ JByHANPABJICHHBIC;

B) IIMHA ajapeca BCerjJa JBYHANpaBleHHas, a IOIMHA JaHHBIX MOXET OBbITh Kak
JIBYHAIIPaBJICHHOM, TaK Y OJHOHAIIPABIICHHOM;

r) + IIMHA JaHHBIX BCErjJa [BYHAIpaBlI€HHas, a LIMHA aJgpeca MOXKeT ObITh Kak
JIBYHAIIPaBJIECHHOM, TaK U OJIHOHAIIPABICHHOI;

10. Ha xakue crynenu neiaurcs 6-cryneHdarslii kouseliep B MI1?

a) BBIOOpKA OuepeqHONH KOMaH[bI, JEKOAMPOBAHUE OYEPEIHOM KOMaHbI, (hopMUpOBaHHE
ajipeca orepaHjia, 0O’)KUAaHue, BHIIOJIHEHUE ONepalliy, pa3MELIeHNE pe3ybTaTa B aMsiTH;

0) + BbIOOpKa OYepeHOM KOMaH/bl, EKOIUPOBAaHUE OYepEeIHOM KOMaHbl, (hopMUpOBaHHE
ajZipeca olepaHja, IPUEM OllepaH/ia U3 NaMsITH, BHIIIOJIHEHUE ONepallii, pa3MelleHUE pe3yibTaTa B
aMsITH;

B) BbIOOpKa OuepeqHON KOMaH[bl, JEKOJUPOBAHUE OUEPEIHOM KOMaH[bl, IPOCTOH, Mpuem
olepaHja U3 NaMsTH, BBIIIOJIHEHHE Ollepali, pa3MelleHIe pe3ysIbTaTa B IaMsTH;

r) BEIOOpKa OuepeqHONW KOMaH[bI, ACKOIMPOBAHWE OYEPETHON KOMaHIbBI, (POPMHPOBAHUE
ajzipeca ornepas/ia, OKUJAaHue, IPUEM OllepaHIa U3 MaMATH, BBIIIOJIHEHNE OllepaIiy.

11. HaiinuTe riaBHOE MPEeUMYIECTBO ACHHXPOHHBIX MarucTpayiei nepes CAHXpOHHBIMH.

a) UCTOJIb30BAHUE CUT'HAJIA KBUTHUPOBAHUS;

0) NOBBILIEHHAS! CJIO’KHOCTh NHTEPPENCHBIX OJIOKOB;

B) + BO3MOXHOCTb pabOThl MHMKpPOIIpOLECCOpa C KaXJbIM U3 YCTPOMICTB C MaKCHMalbHO
BO3MO>KHOH JIJIs1 HETO CKOPOCTHIO;

I') yBEJIMUYEHHOE KOJUYECTBO JIMHUH IIUHBI YIPaBICHHUS.

12. Kak obecrieurBaeTcst BO3MOKHOCTh pabOThI HECKOJIBKMX MOAYJIEH Ha OJTHY JIMHUIO ILIUHBL.

a) MyJIbTHILICKCUPOBAHUEM JINHUH,

0) + MCIIOJIb30BaHUEM BBIXOIHBIX KACKAJJOB HCTOYHUKOB CUTHAJIA C 3 COCTOSTHUSIMU;

B) + HCII0JIb30BAaHHEM BBIXOJHBIX KACKa/I0B HCTOYHUKOB CUTHAJIA C OTKPBITHIM KOJIJIEKTOPOM;

T) + HCIOJIB30BAaHUEM BBIXOJHBIX KAaCKaJ0B MCTOYHHUKOB CHUTHANA C 3 COCTOSHHSIMH JINOO C
OTKPBITHIM KOJIJIEKTOPOM.

13. Yem ominyaercs cucTeMa C JABYXIIMHHOM OpraHuM3anueili OT CHCTEMBI C
MYJIbTUIIJIEKCUPOBAHHOM MIMHOM ajjpeca - TaHHBIX.

a) + TOJTBKO Ha3BaHUEM;

0) pa3psAIHOCTHIO;

B) HAJIMYHUEM HCCKOJIBKUX OIICPALMOHHBIX 6J'IOKOB;



I') TUIIOM apXUTEKTYPHI.

14. Yem oTniMuaeTcsi MUKPOKOHTPOJIEP OT YHUBEPCAIBLHOTO MUKPOIIPOLIECCOPA.

a) Ha3BaHHEM;

0) pa3psAIHOCTBIO;

B) + HAJIMYMEM SHEPTrOHE3aBUCUMOI MAMSTH IIPOrpaMM;

') TUTIOM apXUTEKTYPHI.

15. Mukponpoueccopsl Kakoi TpYIIIbl SBJSIOTCS CaMbIM MAacCOBBIM HM3JEIIMEM CPEBCEX
MUKPOIIPOLIECCOPOB.

a) LU(POBBIE CUTHAJIbHBIE IPOLIECCOPBI;

0) yHuUBEpCaIbHbIE MUKPOITPOIIECCOPHI;

B) + MUKPOKOHTPOJUIEPHL;

I') CeKIIHOHUPOBaHHbIE MUKPOIIPOLIECCOPBHI.

16. Uto noHnMaeTcs oJ pa3psAHOCTBIO MUKPOIIPOLIECCOPA.

a) pa3psAIHOCTH IIMHBI apeca;

0) -+ pa3psIHOCTh IIMHBI JAHHBIX;

B) pa3psiHOCTh IIMHBI yIIPaBIICHUS;

I') pa3psAHOCTb PETUCTPOB.

17. B Kakoil XpOHOJIOTMYECKOW  IOCJIENIOBATEILHOCTH  MEHSIACh  Pa3psaIHOCTh
MUKpPOIIpOLIECCOpa.

a) 8, 16, 32, 64;

0)+4,8, 16, 32, 64;

B) 8, 16, 20, 32 ,64;

r) 4,8, 16, 20, 32, 64.

18. B xakoli XpOHOJIOTHYECKON TOCIIEN0BATENBHOCTH MEHSIACh PA3PAIHOCTD IIMHBI afpeca
MUKpPOIIPOLIECCOPA.

a) 8, 16, 32, 64;

0) 4,8, 16, 32, 64;

B) 8, 16, 20, 32 ,64;

r)+ 8, 16, 20, 24, 32, 64.

19. Kakue nprunHbl CHUXKAOT POU3BOAUTEIHLHOCTh KOHBEHEPA.

a) OXKHUJaHUE;

0) pPOCTOIi U BETBIICHMUS;

B) + IIPOCTOM, OKUJAHNUE U BETBIICHHUS;

') O)KUJJaHUE U BETBIICHUS.

20. C ueM cBsI3aHO OXKHJIaHUE TIPU pabOTe KOHBEHepa.

a) HU3KOM TaKTOBOM YacTOTOI;



0) + OTCYTCTBHEM HYXHBIX 3HA4CHHA ONEPaHIOB, KOTOpble (QOpMHUPYIOTCS B
MPEAIECTBYIONX KOMaH/IaX;

B) BBIIIOJIHEHUEM BETBIICHUS;

T') HEZIOMYCTUMBIM KOJIOM KOMaH/Ibl.

21. Kakas BepOSATHOCTh MPaBUJIIBHOTO MPEACKA3aHMs BETBIEHUS IPU HUCIOJIb30BAHUU
CTAaTUCTUKH (BEPXHsIS TPAHUIIA).

a) 50%;

0) 99%;

B) + 95%;

r) 80%.

22. Kakas BepOSTHOCTh MPAaBWIBHOIO TIPEJICKa3aHUsl BETBJICHUS 0€3 HCIOJb30BaHUs
CTATUCTUKH (BEpXHsIS TPAHUIIA).

a) 50%;

6) 99%;

B) 95%;

r) + 80%.
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14. ITocTpouTh BpEMEHHYIO AMarpaMMy CUTrHajia Ha Bbixoze Q.
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