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1. Henu ocBOeHMS TN CHUTITTHHBI

[lenbto ocBoeHus: AUCHUIIIMHBI «Pa3paboTka AJIEKTPOHHBIX YCTPONCTB M CXEMOTEXHUKa»
sBsieTcs (POPMUPOBAHHME CHCTEMBbI 3HaHWH, YMEHHH M HaBBIKOB B 00JacTH (yHKIMOHHPOBAHUS
3JIEKTPOHHBIX U MUKPOIPOLECCOPHBIX CUCTEM.

3anaud AUCUUIUIMHBL W3Y4YEHHE NPUHIUIIOB MOCTPOEHUS M IKCIUIyaTalMd 3JIEKTPOHHBIX
YCTPOMCTB,  HW3YYEHHE  TEOPETUYECKHMX  OCHOB  IU(GPOBOM  DIEKTPOHHUKH,  OCHOBHBIX
CXEMOTEXHUYECKUX NTPUEMOB, U3YUEHHUE IPUHIIUIIOB IOCTPOEHUS MUKPOIIPOLIECCOPHBIX CUCTEM.

2. Mecro aucuumiauHbl B cTpykrype OOII 6akanaBpuara
Hucunmmna «Pa3paboTka S3JEKTPOHHBIX YCTPOHCTB M CXEMOTEXHHKA» OTHOCUTCS K
aucuuIiiHaM  BapuatuBHOW dvactum  (bnoka 1) OCHOBHOW  00pa3oBaTeNbHOM IPOTPAMMBI

OakanaBpuaTa; U3y4aeTcsi BO 2 CEeMecTpe.
JucnuruimHa 6a3upyercs Ha CIeIyIOIUX, TPOHICHHBIX JUCIUTUINHAX
- «®usukay (pa3aein AEeKTPUIECTBO);
- «Maremarukay;,

3. IlepeyeHb IUIAHMPYEMBIX Pe3yJabTATOB O0YYeHHsl IO IHCHUILIUHE (MOIYJIO0),

COOTHECEHHbIe ¢ IUIAHMPYeMBIMH pe3yJbTAaTAMHM OCBOEHHMSI 00pa30BaTeILHOM
NPOrpamMmbl
Ko B pe3yabrare OCBOCHHS!
KOMITETeHIN o0pa3oBaTebHOM } Ilepeuens MIaHNPYeMBbIX pPe3yJIbTATOB
" NpoOrpaMMbl 00y4arouuiics 00y4eHMs Mo JUCUHHUILINHE
JOJIZKeH 00,1a1aTh
OIlK-1 OIIK-1. Cnocoben OIIK-1.1 3HaeT OCHOBBI  BbICHICH
IPUMEHSTh MaTEeMaTHKH, UHPOPMATUKH u
€CTeCTBEHHOHAYYHbIC U POrPaMMHUPOBAHUS.
0OLIeMH)KEHEPHbIE 3HAHUS, OIIK-1.2 YmMmeer pemaTh
METO/bl MATEMaTUYECKOTI0 CTaHJapTHBIE MPO(decCHOHANBHBIE 3a/laul
aHaJM3a ¥ MOJICIIMPOBAHUS, C TPUMEHEHHEM ECTeCTBEHHOHAYYHBIX H
TEOPETUYECKOT0 U OOIIENHKEHEPHbIX  3HAHUH,  METOJOB
AKCTIEPUMEHTATBHOTO MaTeMaTHIECKOTO aHamM3a "
UCCIIE/IOBaHUS B MOJICIIUPOBAHMSL.
npodecCHOHAIbHON OIIK-1.3 Bnaneer MeTOoJaMu
JeSITeTbHOCTH TEOPETUYECKOTO U HKCHEPUMEHTAIBHOTO
HCCIIE0BAHUS 00BEKTOB
npodecCHOHATBLHOMN 1eATEIbHOCTH.
OIIK-2 OIIK-2. CnocoGen nonnmats | MOIIK-2.1  3Haer mnpuHOMIBI pPabOTHI
TIPUHIAITEI paOOTHI COBPEMEHHBIX WH(POPMAIIMOHHBIX

COBPEMEHHBIX TEXHOJIOTUH M TPOTPaMMHBIX CPEJCTB, B
WH(POPMAIIMOHHBIX TOM YHCJIE OTE€UYECTBEHHOTO ITPOU3BOJICTRA,
TEXHOJIOTUI U IPOTPAMMHBIX | MIPH PEIIEHUH 337a4 MpoQecCHOHATHHON
CPE/ICTB, B TOM YHCIIE NEeSITETTHHOCTH.

OTEUYECTBEHHOI'O NOIIK-2.2  VYmeer BBIOMpATh
IPOM3BOJICTBA, U COBpPEMEHHEIC WH(POPMAIMOHHEIE

HCIIONIb30BATh UX MPH
pEelIeHUH 337124

TCXHOJIOTUU U MPOrpaMMHBIC CpCICTBA, B
TOM YHUCJIC OTCUCCTBCHHOI'O IMPOU3BOACTBA,

npoheccCHoHaNBHOM IpU peuieHNH 3a7ad MpoQecCHOHATBHON
EeSTENLHOCTH JESITENILHOCTH.
HNOIIK-2.3 Bmageet HaBBIKAMH
HCIIOJIb30BaHMS COBPEMEHHBIX
UH(OPMAIMOHHBIX TEXHOJIOTHHI 31




IIPOIrPaMMHBIX CpPEICTB, B TOM 4HCIE
OTEYECTBEHHOTO  IPOU3BOJCTBA,  IpHU
pemieHuy  3amad  HOpodeccHOHATBHOM
JIESTEIIBHOCTH.

4. CTpyKTYypa M cojiep:KaHue TUCHUILIUHBI

OO0mas TpyI0OeMKOCTh JUCIUIUIMHBI COCTaBIseT 4 3a4eTHBIX eAWHMIBI, 144 akageMHYecKux
gaca (M3 HUX 72 4Waca — ayauTopHas padora, B ToM yucie 18 wacoB yiekmmid, 54 yaca J1abopaTOPHBIX
3aHIATHH, ¥ 72 9aCOB CaMOCTOSTEIILHOW PabOThI CTYJICHTA).

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

CrtpykTypa © cojxepaHue IUcOUILIMHBI «Pa3paboTka SIEKTPOHHBIX YCTPOIMCTB U
CXEMOTEXHHUKa» [0 CPOKaM M BUJaM pabOThl OTPaXKECHBI B MPUIOKEHHUH 1.

Conep:xkaHue pa3ieioB IMCHUILITHHBI

TemaTuka JIEeKIIHOHHBIX 3aAHATHIA:
Tema 1. Ocrosbl pabomvl UMNYIbCHBLIX U YUPDPOBBLIX Yecmpolicme. BUIBI UMITYJIbCHBIX CUTHAJIOB U
UX OCHOBHBIE MapameTpsbl. JInHeiHbIe 2IeMEHTHI UMITYJIBCHBIX YCTPONCTB.
Tema 2. Kniouegvie snemenmsi umnynvcHulx ycmpoticms. Junonnsie kimoun. Kimoun nHa BT.
JluHamuueckuii K04 Ha KOMILTUMEHTApHBIX TpaH3uctopax. Kimroun Ha 1T
Tema 3. [Jugposvie u nocuueckue ycmpoticmsa. CUCTEMBI CUUCICHUS U THPPOBBIC KOAbI. OCHOBBI
anreOpbl JIOTMKU. THUIBl CEPUIHBIX JOTHYECKHX 3JEMEHTOB (MHTErpalbHbIX cXeM). ba3oBbie
anemenTsl TTJI. bazoBeie anementsr KMOIL.
Tema 4. Kombunayuonusie yugposvie ycmpoticmeéa. MyIbTUIIIEKCOPBI, J1€MYIbTUILIEKCOPBI,
mmdpaTopsl, nemupaTopsl, apupMeTHIECKue CYMMAarophl, CXEMBbI KOHTPOJIS
4eTHOCTH/HeueTHOCTH. LludpoBbie koMnapaTopsl.
Tema S. I[locneoosamenvhvie ycmpoticmaa. TpUTTEpbl, PETUCTPBI, CYETUUKH, ITU(POBHIE ABTOMATHI.
Tema 6. Ananozoso-yugposvie u yugpo-ananozosvie npeoopazosamenu (AL u [{AIl). Metoasl
npeoOpa3oBanusi aHaloroBeiXx BenmnuuH B Kog. [lapamnmensubrit ALTL, ALl mocnemoBaTtenbHOTO
npubmxenns, ALl ¢ npomexxyrouHsiM npeoOpa3oBaHueM B MHTepBaid BpemeHu. Cxema L[AII,
OCHOBHBIE [TapaMeTphl U XapaKTEPUCTUKHU NpeoOpa3oBaHusl.
Tema 7. Ocnosnvie céedenus o cemelicmee Mmukpokoumponnepos AVR. ApXuTekTypa mporeccopa
AVR. Peructpsl obmero naznadenus: u AJIY. Peructp coctossHusi. Anpecanusi yCTpOUWCTB BBOJAA-
BbiBosia M maMaATd SRAM. Ilporpammusiii cuetyuk u crek. [IpepwiBanus. CrocoObl agpecanuu
JTAaHHBIX.
Tema 8. Cucmema komano muxpoxonmponnrepogé AVR. OcoOEHHOCTH  apXHUTEKTYphl
MUKpOKOHTpoJuiepa. Komanpl nepecbuiku. Apudmernyeckue U Jorudeckue koMauasl. Komanabt
ynpasineHuss nporpammon. Komanael cpaBHenus. Komanael ycnoBHoro nepexona. Komanmsl
capuroB. Komannel yctanoBku OutoB. KomaHapl u3MeHeHHs OUTOB perucTpa MPHU3HAKOB.
JononuurenbHble KoMaHbl. KoMaHb! pacimmpeHHoro Habopa.
Tema 9. Apxumexmypa muxponpoyeccopnoco s0pa mukpoxoumpoiiepos AVR. OpraHuzamms
namatu. [IporpamMMHuast Mmoaenb.
Tema 10. [Ilpoepammuposanue AVR. OOmme cBefeHus. 3amura KoJa ¢ JIaHHBIX.
Kongurypannonnsie siueiiku . Uaeatudukatop. KamuOpoBounas sueiika. OpraHuzaius namsTé
IporpaMM M JIaHHBIX MHMKPOKOHTPOJUIEpOB cemeiicTBa Mega. VYmpaBiieHHE MPOLECCOM
nporpamMmmupoBanud. . [IporpamMupoBaHuMe IO IOcieqoBaTelbHOMY KaHaiy. IlapannensHoe
nporpammupoBanue. [lporpammupoBanue no untepgeiicy JTAG.

TemaTruka j1abopaTopHbIX padoT

JlaGopaTtopHnas pabota Ne 1. MccnenoBanue JIOTHYECKUX JIEMEHTOB U CXEM.



JlaGopaTtopnast pabota Ne 2. UccnenoBanne KOMOMHAIIMOHHBIX YCTPOWCTB.
JlaGopaTtopnas pabora Ne 3. HccnenoBaHue mocie10BaTeIbHOCTHBIX YCTPOMCTB.

Jlabopatopuass pabora Ne 4. UccnenoBanue aHamoro-mu@poBeIX U IU(PPOAHATIOTOBBIX
peoOpazoBaTeei.

JlaGopatopnast pabora Ne 5. 3nakomcTBO co cperoir AVR Studio:mpuHIMITEI TPOrpaMMHPOBAHUS
MHUKPOKOHTposuiepoB AVR.

Jlaboparopnas pabota Ne 6. PaboTa ¢ mopramMu BBOJa-BBIBOJA.

JlabopaTtopnast pabora Ne 7. [Iporpammupyemsiii Taitmep.

Jlaboparopnas pabota Ne 8. Pabota ¢ aHanoro-uudpoBsIM IpeoOpa3oBaTeIeM.
JlabopaTtopnast pabota Ne 9. PaGoTa ¢ yHHBEpCaTIbHBIM MOCIIEIOBATEILHBIM HHTEP(EHCOM.

Jns mpoBeneHust 1abopaTopHBIX paboT Tpedyercss KommbloTepHblid kiacc (AB2507, AB2614) c

YCTAHOBJICHHBIM NporpaMmHbIM obecriedenneM NI Multisim 13.0, AVR Studio, Proteus Design
Suite 8.6.

TemaTuka BOIIPOCOB JIsl CAMOCTOATEC/IbHOT'0 U3YYCHUS

2 cemecTp

CoBpemeHHas 31eMeHTHas 0a3a UpoBbIX ycTpoiicTB — Mukpocxemsl cepun TTJI u KMOILI, 555
TaiiMep, MUKPOCXEMbl KOMOMHAIIMOHHBIX U MIOCJIEIOBATEIBHOCTHBIX YCTPOMCTB. MHKPOCXEMBI
LAIT u AL

3 cemecTp.

OcobeHHOCTH U MHOTOOOpa3ue ceMeiicTBa ApJIyHHO.

5. O6pa3oBaTesibHbIE TEXHOJIOTHH

Metonuka mpenogaBaHus JUCHUILUTUHBL  «Pa3paboTka SIEKTPOHHBIX YCTPOHCTB H
CXEMOTEXHHKA» W peaqu3alis KOMIICTCHTHOCTHOTO IOAXO0/Ja B H3JIOKCHHH U BOCHPHUITHU
MaTepuana MpeaycMaTpUBaeT HCIOJIb30BaHUE CIEAYIONIUX AKTHUBHBIX M HHTCPAKTHBHBIX (HOpM
NPOBE/ICHUSI AyJUTOPHBIX M BHEAYTUTOPHBIX 3aHSTHIA:

— ayJIUTOPHBIC 3aHSITHUS: JICKIHH, Ta00paTOPHbIC pabOThI, TECTUPOBAHUE;

— BHCAYIUTOPHBIC 3aHATUA! CAMOCTOATCIIbHOC U3YUYCHUEC OTACJIBbHBIX BOIIPOCOB, IMOJAIOTOBKA K
nabopaTtopHbIM paboTam.

6. OuneHouyHble cpeacTBAa AJIsl TEKyWIero KOHTPOJISI yCIEeBAeMOCTH, NMPOMEKYTOYHOM
aTrecTallid MO HWTOraM OCBOCHHHM [IMCHMIUIMHBI M Y4eOHO-MeToAu4YecKoe odecnedeHHe
CaMOCTOSITe/ILHOH padoThI CTY/IECHTOB

B npouecce o0yueHHs B TE€UEHUE CEMECTPA MCIIOJIb3YIOTCS OLIEHOYHBIE CPEJICTBA TEKYIIETO
KOHTPOJIA YCII€EBACMOCTU U MPOMEKYTOYHBIX aTTeCTaHHfI. HpI/IMeHSIIOTCSI CICOYIOMUC OLICHOYHBIC
CpeZCTBa: TeCT, 3alluTa Jab0opaTOPHBIX padoT, 3a4eT, IK3aMEH.

OO0pasibl TECTOBBIX 33JaHUN U BOIPOCOB K IK3aMEHY U 3a4eTy MPUBEJEHBI B MPHUIIOKEHUU
2.

6.1. ®oHA OLEHOYHBIX CPEACTB /I MPOBEJCHUS] NPOMEKYTOYHOH AaTTeCTALNH
00y4aromUXCH M0 JUCUMILIMHE (MOIYJIIO0).
6.1.1. TlepedyeHbp KOMMETEHIMI C yKa3aHHEM JTaloB WX (POPMHUPOBAHHUS B IMPOIIECCE OCBOCHHS
00pa3zoBaTeNbHON MTPOTPaAMMBI.



B pesyasbtarte (Mopynsi)  (opMHUPYIOTCH

KOMIICTCHIINH

OCBOCHUSA AUCHHUIIINHBI cjeayiue

B pe3yabTare ocBOeHUs 00pa30BaATEILHON MPOrPaAMMBbI

Kox xomnerennuu “
o0yuaruuiics 10J1:keH 00,1a1aTh

OIIK-1 CITOCOOHOCTBIO MPUMEHATh  €CTECTBEHHO-HAy4HbIE U
00I1lIeMH)KEHEPHBIE 3HAHUS, METO/Ibl MATEMAaTUYECKOTO aHaIu3a
U MOJIETUPOBAHUS, TEOPETUUYECKOIO0 M IKCHEPUMEHTAIbHOIO
UCCJICIOBAHMSI B MPOPECCHOHATBHOMN JAEITeTbHOCTH

OIIK-2 CriocoOHOCTBIO OCBaWBaTh METOJUKH  HCIOJIb30BAHUS

IMpOorpaMMHBIX CPEACTB AJId PCIICHUA ITPAKTUYCCKUX 3aJ1a4d

B nmpouecce ocBoenust 00pa3zoBaTenbHOM MpOrpaMMbl JaHHAS KOMIIETEHIUS, B TOM YHCIIE X
OT/IENIbHBIE KOMITOHEHTHI, (POPMUPYIOTCS TIOITAIMHO B XO0JI€ OCBOCHUSI 00YYAIOIMIUMUCS TUCIMUILINH
(Momyseil), mpakTHUK B COOTBETCTBUHU C YUYEOHBIM IJIAHOM U KalleHAApHBIM rpadukom ydeGHOTro
nporecca.

6.1.2. Onmucanume moKa3aTejJied M KpPUTepHEeB OLEHUBAHMSA  KOMIIeTeHLMI,
(¢opMHupPyeMBIX 10 HTOTaM OCBOEHHUS TUCHHILUIMHBI (MOAYJIs1), ONHCAHNE KA OLeHUBAHMS.

[lokazateneM OLEHUBAHHWS KOMIIETEHIMA Ha pPAa3IUYHBIX JTamax HX (HOPMUPOBAHHUS
SIBIISIETCSL JJOCTHIKCHUE OOYYAIOIMMHCS IUIAHHPYEMBIX pPe3yJbTaTOB OOYYEHUS IO JUCLUILIAHE

(MomyIto).

OIIK-1crnocoOHOCThIO TTPUMEHSTH €CTECTBEHHO-HAYYHbIE U OOIIEHH)KEHEPHBIC 3HAHUS, METOBI
MaTEeMaTHYeCKOro aHaJIn3a U MOJIETMPOBAHUS, TEOPETUYECKOTO U IKCIIEPUMEHTAIBLHOTO
UCCIIeIOBaHMs B PO eCCUOHATBHON 1eATeIbHOCTH

Kpurepun onenuBanns

IToxasarensn

2 3 4 5
3namp: o | O6yyvaronuiics OO6yuaromuiics OOyuarommiics OOyuaronmiics
METOMax JEMOHCTPHUPYET JEMOHCTPHUPYET JEMOHCTPUPYET JEMOHCTPHUPYET
MAaTeMathiC | nonpoe HETIOJIHOE YaCTUYHOE TIOJTHOE
CKOTO

OTCYTCTBHE WM COOTBETCTBHE COOTBETCTBUE COOTBETCTBUE

aHaMza |
Mogemuposa | HEAOCTATOUHOE CIIEAYIOIINX CJIEYIOLINX CIIEYIOIINX
ausg.  3HaTh | COOTBETCTBHUE 3HaHUI OCHOBBI 3HAHWI: OCHOBBI 3HAaHWI: OCHOBBI
OCHOBHYIO CIIETYIOIINX TEOpUU pacyeTa U | TEOPHM pacueTa M | TEOpUHU pacyeTa u
TEOPHI0 00 | 3HaHHIA: OCHOBBI aHam3a aHaym3a aHaIM3a
OKCIEPUMEH | Teopum pacueTa U | IEKTPOHHBIX AIEKTPOHHBIX AIEKTPOHHBIX
TajbHBIX aHaIn3a HUGPOBBIX CXeM; | HUPPOBBIX CXEM; U(PPOBBIX CXEM;
UCCIIeIOBaH
X g | DVIEKTPOHHBIX TIPUHIUITBL MPUHIUITBL MPUHIUITBL
npodeccion IU(POBBIX CXeM; | JACHCTBUS U JercTBUs U JEeUCTBUS U
ATBLHOM MIPUHIUITBL XapaKTEPUCTUKHI XapaKTePUCTUKH XapaKTePUCTHKH
NESATEILHOCT | NEUCTBHA U OCHOBHBIX OCHOBHBIX OCHOBHBIX
u. XapaKTEPUCTUKN U (POBBIX U (POBBIX U (POBBIX




OCHOBHBIX YCTPOMCTB;- YCTPOMCTB;- YCTPOICTB;-
U (POBBIX napameTpsl napaMeTpbl napameTpbl
YCTPOMCTB;- COBpPEMEHHBIX COBPEMEHHBIX COBpPEMEHHBIX
IapaMeTpbl (G POBBIX U POBBIX UG POBBIX
COBPEMEHHBIX YCTPOMCTB. YCTPOMCTB. HO YCTPOMCTB.
U POBBIX JHomnyckatorcs JIOITYCKarOTCs cBOOO/IHO
YCTPOMCTB. 3HAYUTEJbHbBIE HE3HAYUTEIIbHbIC OTepupyeT
OIIHUOKH, OmMOKH, pUOOpPETEHHBIMU
MIPOSIBIISICTCS HETOYHOCTH, 3HAHUSMH.
HEJ0CTaTOYHOCTh | 3aTPYAHEHHUS MIPU
3HAHUU, IO PSITY AHATUTUIECKUX
MOKa3aTeliei, onepauusx.
oOyuatroruiics
WCIIBITHIBACT
3HAYUTENbHbBIE
3aTpyaHEHUS TpU
OTIepUPOBAHUU
3HAHUSAMH MIPH UX
nepeHoce Ha
HOBBIC CUTYaIlUU
YMeTh: Ob6yuarommiics He | OOyuarommuiics OObyuarommuiics Obyuaromuiics
NIPUMCHATD YMEET UJIH B JEMOHCTPUPYET JEMOHCTPUPYET IEMOHCTPUPYET
CCTCCTBCHHO | yenocraTouHoi HETIOJIHOE YaCTUYHOE TI0JTHOE
-Hay4HbIE H
S — CTETIeHH yMeeT COOTBETCTBHE COOTBETCTBUE COOTBETCTBHE
epHbie OCYIIECTBIISThH cnez[y}(U)me cneny}cv)umx cnenyf(znmx
3HAHMS, CHHTE3 YMEHHUI: YMCHHIA: YMCHHIA:
METOJTBI MPOCTEHIINX OCYIIIECTBISTh OCYIIECTBIISATH OCYIIIECTBIATh
MareMaTu4e | ugpOBBIX CXEM CUHTE3 CHHTE3 CHHTE3
CKoro Ha OCHOBE MIPOCTENIIINX IIPOCTENIINX IIPOCTENIINX
aHamsa - 1| coppemeHHOI U(POBBIX CXEM 1U(POBBIX CXEM IU(POBBIX CXEM
MOJIETTUPOBa .
- AIIEMEHTHOM 0a3bl. | HA OCHOBE ) Ha OCHOBE ) Ha OCHOBE )
TeopeTHuecK COBPEMEHHOM COBPEMEHHOM COBpEMEHHOM
oro " AJIEMEHTHOM 0a3bl. | IeMEHTHOMU 0a3bl. | 3JIEMEHTHOM 0a3bl
JKCIIEPUMEH
TaJBHOTO
HCCIeIOBaH
us B
npodeccruon
TBHOUN
JeSTENbHOCT
.
Bnadembs: OOyuaronuiics He | OOyuaronuiics OOyuaronmiics OOyuatommuiics B
HaBbIKaMH BJIQJICET UM B BJIAJIEET METOMAMH | YAaCTUYHO BJIAJEET | IIOJHOM 00BEME
HPAMECHEHUA | o noctaTounoi aHaIM3a METOIaMU BJIaJIeeT METOIaMHU
g{ggggglﬁmx CTCTICHH BIIAJICET U(PPOBBIX CXEM; METOaMH aHaji3a | aHaJu3a

HaBbIKaMH

METOJaMM1 aHaInu3a

HaBBIKAMH pabOTHI

U (pPOBBIX CXeM;

U(POBBIX CXeM;




OOIIENIDKEH
epHOTO
MOJIETTUPOBA
HHSL.
Bnaners
YMEHUSAMHU
MIPOBOIHTH
IKCIIEPUMEH
TaJIbHEIE
HCCIIEIOBAH
us..

U(POBBIX CXEM;
HaBBIKAMH pabOTHI
C
AJIEKTPOTEXHUYECK
OM anmaparypou,
JNEKTPOHHBIMU
YCTpOMCTBaMHU,
KOHTPOJIbHO-
WU3MEPUTENIbHBIM U
UCIBITaTeIbHBIM
o0opymoBaHuEM.

c
AJIEKTPOTEXHUIECK
Ol anmnaparypou,
INEKTPOHHBIMU
YCTPOMCTBaMH,
KOHTPOJIbHO-
W3MEPUTEIBHBIM U
UCTIBITATEIIHbHBIM
000pyI0BaHUEM.
OOGyuarommiics
WCIIBITHIBACT
3HAYUTEIbHbIC
3aTpyaHEHUS TIpU
MIPUMCHCHHUH
HABBIKOB B HOBBIX
CUTYyaIIHSsX.

HaBBIKAMH pabOTHI
c
AIIEKTPOTEXHUYECK
O anmnaparypou,
AJIEKTPOHHBIMU
YCTPOMCTBAMH,
KOHTPOJIBHO-
M3MEPUTENIbHBIM U
UCIBITaTEIbHBIM
obopyoBaHUEM,
HaBBIKH OCBOCHBI,
HO JIOMTyCKAIOTCS
HE3HAYUTEIIbHbIC
OIINOKH,
HETOYHOCTH,
3aTpyaHEHUS Py
aHATUTUYECKUX
orepanusx,
IIEPEHOCE YMEHUU
Ha HOBBIE,
HECTaHIAPTHBIE
CHUTYAaIIHH.

HaBBIKAMH pabOTHI
C
ANEKTPOTEXHUYIECK
OM anmaparypou,
ANEKTPOHHBIMU
YCTPOMCTBAMM,
KOHTPOJIbHO-
M3MEPUTENIbHBIM U
UCIBITaTEIbHBIM
o0opyIOBaHUEM,
cBOOO/IHO
MPUMCHSIET
MOJTy4CHHBIC
HAaBBIKU B
CUTYaIUsIX
TMOBBIILICHHOM
CJIOKHOCTH.

OIIK-2 CriocoGHOCTBIO OCBaMBaTh METOJWKH UCIIOIB30BAaHMS MPOTPAMMHBIX CPEJCTB IS

PEIICHUA MPAKTUYCCKUX 3a1a4

IMoka3arens | Kpurepnuu onennBanus
2 3 4 )

3namo: OO6yuarommiics OO6yuaromuiics OOyuaronmiics OOyuaronmiics
TEOpUIO O | NEeMOHCTPUPYET JEMOHCTPUPYET JIEMOHCTPUPYET JEMOHCTPUPYET
CaMbIX TIOJTHOE HETIOJIHOE YaCTUYHOE TIOJTHOE
COBPEMEHHBI

OTCYTCTBHE WU COOTBETCTBUE COOTBETCTBHUE COOTBETCTBHE
X
undopmar | HEAOCTATOUHOE CIIEYIOIINX CJIEIYIOIINX CIIEYIOINX
OHHEIX COOTBETCTBHUE 3HAHUM: 3HAHUM: 3HAHUM:
TEXHOJIOTUI CICOYIOIIUX Ha3HAa4YCHUCEC, Ha3Ha4YCHUC, Ha3Ha4YC€HUC,
X U | 3HAHWM: YCTPOMCTBO, YCTPOMCTBO, YCTPOMCTBO,
HPOTpaMMH | gazHaveHwHe, IIPUHIUIT IIPUHILUIT MPUHIUIT
bIX YCTPOMCTBO, JEACTBUSA JIEUCTBUS JNEUCTBUSA
CpeICTBaXx,

MIPUHLIMII pa3IMYHbIX pa3IMYHBIX pa3IMYHbIX
MeToJlaXx HX .
npumenerus | ACHCTBAA AEKTPOHHBIX AIIEKTPOHHBIX ANEKTPOHHBIX
B Pa3IMYHBIX YCTPOWCTB. YCTPOMCTB. HO YCTPOWCTB,
npodeccuoH | DIEKTPOHHBIX Jomnyckatorcs JIOITYCKaoTCA cBOOO/IHO
aJbHOM YCTPOMCTB. 3HAYUTENbHbIE HE3HAYUTEIIbHbIE OTepupyeT
ACATEITBHOCT OIINOKH, OINOKH, NPUOOPETEHHBIMU
.

MIPOSIBIISETCS HETOYHOCTH, 3HAHUSAMH.
HEJO0CTaTOYHOCTh | 3aTPYAHEHHUS NIPU




3HAHUU, MO PIAY aHATUTUYECKUX

MoKa3areleu, onepanusx.

oOyuatroruiics

WCIIBITHIBACT

3HAYUTEIIbHBIE

3aTpyaHEHUS TPU

OTIepUPOBAHUU

3HAHUSAMHU MIPU UX

MepeHoce Ha

HOBBIE CUTYalIUU.
Ymemon: Obyuaromuiics He | OOyuaromuiics Obyuaromuiics OO6yuarommiics
HCIIOJIB30Ba | yMeeT UM B JIEMOHCTPUPYET JEMOHCTPUPYET JIEMOHCTPUPYET
b HEJ0CTaTOYHOM HEMOJIHOE 4acTUYHOE MOJIHOE
COBPEMEHHB | renern yMeeT COOTBETCTBHE COOTBETCTBUE COOTBETCTBHE
EIH (bopmar BEIOMpATH CIICAYIOIINX CJIEYOLTIX CIICAYIOIINX
OHHEIE 3JICKTPOHHBIE YMEHUN: YMEHM: BBIOUPATh | yMEHUM: BHIOUPATh
TE€XHOJOTHH | KOMIIOHEHTHI 110 BEIOHpATH AJIEKTPOHHBIC AIIEKTPOHHBIE
u 3aJJaHHBIM ANEKTPOHHBIC KOMITOHCHTHI 110 KOMITOHCHTHI 110
HPOTPaMMH | xapaKTEPUCTHUKAM | KOMIIOHEHTBI 11O 3aJJaHHBIM 3aJJaHHBIM
bIC 1 GOpMyIUpOBaTh | 3aJaHHBIM XapaKkTepUCTHKaM | XapaKTepUCTHUKAM
CpelcTBa, B
ToM  icie TpeOoBaHuUs K XapaKTepUCTHKaM | U GopMyIupoBaTh | U GopMynHpoBaTh
oreuectreny | ICKTPOHHBIM 1 GopMyIupoBaTh | TpeOOBAHUS K TpeOoBaHUs K
oro KOMITOHEHTaM. TpeOOBaHUS K IEKTPOHHBIM IEKTPOHHBIM
HPOU3BOJICT AJIEKTPOHHBIM KOMITOHEHTaM. KOMITOHCHTAM.
Ba, npu KOMIIOHEHTAM. VYmenus ocBoeHbl, | CBOOOJIHO
PEHICHIH JlomyckaroTest HO JIOTTYCKaOTCSI OIEpUpPYyET
sajad 3HAYUTENbHbBIE HE3HAYUTENbHbIC MpHOOPETEHHBIMU
npodeccron OLIMOKH OLIMOKH YMEHUAMU
allbHOM i ’ ’
NESTEBHOCT MIPOSIBIISIETCS HETOYHOCTH, MPUMEHSIET UX B
. HEJOCTATOYHOCTh | 3aTPYAHEHHUS NIPU | CUTYyaIHsIX

YMEHUH, 110 pAxy AHAJIMTUYECKUX ITOBBIIICHHON

MoKa3aTese, oTepanusx, CIIO’KHOCTH.

oOyuaromuiics NepeHoce yMeHui

WCIIBITBIBACT Ha HOBEIE,

3HAYUTENbHbBIE HECTaH/IapTHHIC

3aTpyqHEHUS PU | CUTYaIuH.

OTIEpUPOBAHUU

YMEHUSIMH TIPU UX

nepeHoce Ha

HOBBIC CUTYaIINH.
Bnaoems: OO6yuaromumiics He | OOydaromuiics OO0yuarommuiics OOyuarommuiics B
Brnagets BIIAJICET WIH B BIIa/ICeT HABBIKAMH | YaCTUYHO BJIAJIEET | MOJTHOM 00BbeMe
HaBBIKaMHU HEJ0CTaTOYHOM pacuera, HaBBIKaMHU BJIaJICCT HAaBBIKAMHU
MIPUMEHEHHS | CTEIICHHU BJIaJIeeT MPOEKTUPOBAHUSA, | pacdera, pacuera,
cambIX HaBbIKaMU MIPOrpaMMHUPOBAHU | IPOEKTUPOBAHUSA, | MPOEKTUPOBAHUS,




COBPEMEHHBI | pacuera,
X MIPOEKTUPOBAHMUS,
uHpOpMaLK | POrPAMMHPOBAHU
OHHBIX s NPOCTBIX
TEXHOJIOTUM | MUKPOITPOLIECCOPH
)41 bIX CUCTCM.
MpOrpaMMH

BIX CPEACTB

B pELICHUHU

[IOCTaBJIEHH

O 3a/1a4u.

s IPOCTBIX
MHUKPOIIPOIIECCOPH
bIX CUCTEM,
JIOTyCKaloTCA
3HAYHUTCJIIBHBIC
OIIOKH,
MIPOSIBIISETCS
HEAOCTATOYHOCTH
BJIAJCHUS
HaBBIKaAMH 110 ATy
nokas3areJiei,
OO0yyarormmiics
HCIIBITBIBACT
3HAYUTCIIBHBIC
3aTpyaHEHUS TpU
MIPUMEHCHUH
HaBBIKOB B HOBBIX
CUTYaIUsX.

IIPOrpaMMUPOBAHU
s IPOCTBIX
MHUKPOIPOLIECCOPH
BIX CUCTEM,
HAaBBIKM OCBOCHBI,
HO JIOITYCKAarOTCs
HE3HAYUTEIIbHBIC
OIIINOKH,
HETOYHOCTH,
3aTpyJHEHUS IpU
AHAIIMTUYECKUX
onepanusx,
IIEPEHOCE YMEHUU
Ha HOBBIE,
HECTaH/IapTHbIE
CUTYaLlUH.

MIpOrpaMMHUPOBaHU
ST IPOCTBIX
MHUKPOIPOIIECCOPH
BIX CHCTEM,
cBOOOJIHO
MIPUMEHSIET
MOJTYYCHHBIC
HaBBIKH B
CUTYaIHIX
MMOBBIIIEHHOM
CJI0KHOCTH.

[IIxansl onieHMBaHKS PE3yIbTATOB IIPOMEKYTOUHOM aTTECTALIMU U UX OIIMCAHUE:!
®opMa NpOMeEKYTOUHOM aTTeCTANMHU: 324€T, IK3aMeH.
O0s13aTeIbHBIMHM YCJIOBMSIMHM TNOATOTOBKH CTYJAeHTa K NMPOMEXKYTOYHON aTTecTAlHH
SBJISICTCS BBINOJIHEHUE U 3alllUTa CTYJIEHTOM JIabOpaTOpHBIX paboT, MpeayCMOTPEHHBIX paboueit

IIPOrpamMMoi.

MIxana
OLleHMBaHUA

Onucanue

3auTreHo

BreimonHeHsl  Bce  00si3aTeNbHBIE  YCIOBUS TMOATOTOBKM CTYACHTa K
IIPOMEKYTOUYHOU aTTECTALMU, IPEAYCMOTPEHHBIE IPOrPAMMOM JUCLIUIUIUHBI.
CTyneHT JEMOHCTPUPYET COOTBETCTBHE 3HAHUM, YMEHWW, HaBBIKOB
MPUBEICHHBIM B Ta0NMIaX [OKaszaresiei, omepupyer MNpuoOpPEeTCHHBIMU
3HAHUSIMU, YMEHUAMH, HaBbIKaMU, TPUMEHSIET UX B CUTYalHSIX MMOBBILICHHON
cnoxHocTd. [Ipy 3TOM MOTryT OBITH JOMYIIEHBI HE3HAUWTENbHBIE OIIUOKH,
HETOYHOCTH, 3aTPYIHEHUS IPU aHATUTHYECKUX OIEpalnsIX, IEPEHOCE 3HAHUI
Y YMEHHU Ha HOBbIE, HECTAHIAPTHBIE CUTYALUU.

He 3aureno

He BeIONHEHEI o0si3aTeNbHBIC  YCJIOBUS TIOJATOTOBKM CTYIEHTa K
IIPOMEKYTOUYHOM aTTECTAlMH, IPETYCMOTPEHHBIE TPOrPAMMON TUCLIHUILINHBI,
WU CTYACHT JIEMOHCTPUPYET HEMOJHOE COOTBETCTBHUE 3HAHWM, YMEHHH,
HAaBBIKOB  TPUBEJIEHHBIM B  TaOJMIaX  TOKaszaTelied, JIOMyCKalTCs
3HAYUTENbHbIE OMUOKHU, MPOSIBISIETCS OTCYTCTBHE 3HAHUI, YMEHUH, HABHIKOB
10 pﬂ}ly HOKaSaTeHeﬁ, CTYJIeHT HUCIIBITHIBACT 3HAYUTCIIBHBIC San}IJIHeHI/If{ HpI/I
ONEPUPOBAHUM 3HAHUSIMU U YMEHUSIMU MIPU X NEPEHOCE HA HOBBIE CUTYAIIUH.

Dopma NPOMEKYTOYHON aTTECTALMU: IK3aAMEH.
O0s13aTe ILHBIMHA YCI0BUAMH NMOATOTOBKHU CTYJA€HTA K HpOMe)KyTO‘lHOﬁ arrecranmum
SBJISICTCS BBINOJIHEHUE W 3aIllUTa CTYIEHTOM JIabOpaTOpHBIX paboT, MpeayCMOTPEHHBIX paboueit

IPOrpamMMoi.




HIxana
OLICHUBAaHHUS

Onucanune

Buinonnenvt 6ce 6uovt yuebnou pabomol, npedycmompenuvie pabouell
npoepammoti. CmyOdeHm OemMOHCmpupyem Ccoomeemcmeue 3HAHUlL,
VMeHUll, HABbIKO8 NPUBEOCHHbIM 8 MAOIUYAX NoKazamenel, onepupyem
npUOOpemenHbIMU 3HAHUAMU, YMEHUAMU, HABLIKAMU, NPUMEHSAem UX 6
cumyayusx nosvluenHou ciodxcHocmu. Ilpu smom  moeym Ovime
O00NYujeHvl He3HauumesnbHble OWUOKU, HEMOYHOCIMU, 3aMpPYOHeHUs npu
AHAUMUYECKUX ONepayusx, NepeHoce 3HAHULU U YMeHUll Ha Hosble,
HecmaHoapmmbvle CUmyayuu.

Omauuno

Buvinonnenst 6ce 6udvt yuebnou pabomol, npedycmompeHuvie yyeOHbiM
nnanom..  Cmyodewm  demoncmpupyem — HenoaHoe,  NPAsUlIbHOe
Xopowio coomeemcmeue 3HAHUL, YMeHUll, HABbIKO8 NPUBCOCHHLIM 6 MAOIUYAX
nokazameneiu, Jaubo eciu npu  dmom  Oviiu  donyujemwsi  2-3
HecyuecmeenHvle OuUOKU.

Buvinonnenst 6ce 6udvl yuebHou pabomvl, npedycmompeHHvie yyeOHbIM
Yooenemsopu- naanom. CmyoeHm OeMOHCmMpupyem Ccoomeemcmeue 3HAHUl, 6

menbHO KOMOPOM 0C8eujeHa OCHOBHAsL, HAUOONee BANCHAS YACb MAmMepuald,
HO NpU 3MOoM OONYUWeHa 0OHA 3HAYUMENbHAS OWUOKA UU HEMOYHOCTb.

He egwvinoanen ooun unu  0Oonee  6udos  yuebHou  pabomet,
npeodycmMompeHuvix yueoHvim niaaHom. Cmyoenm OemoHcmpupyem
HeNnoHoe COOMEemcmeaue 3HAHUU, YMeHUU, HABbIKO8 NPUBEOEHHLIM 6
Heyoosnemeopu- | mabnuyax nokaszamenei, OONYCKAWMCs 3HAYUMENbHbIE — OUWUOKU,

MenbHO NposAGIAEMC  OMCYMCmeue 3HAHUL, YMeHUll, HABbLIKO8 NO  pAOY
nokasameineu, CmyOeHm UCHbIMbIEAen 3HAYUMENbHbIE 3ampyOHeHUs.
npu ONepuposanul 3HAHUAMU U YMEHUAMU NPpU UX NepeHoce HA HOoBble
cumyayuu.

DoHJ OLIEHOYHBIX CpCACTB NPECACTABIICH B IIPUJIOKCHHUN 2K pa60qel71 ImporpamMme.

7. Y4eOHO-MeTOAMYECKOEe M HH(POPMALMOHHOE 00ecneyeHrue TUCIHILIMHBI
a) OcnosHas rtumepamypa:

1. Manaryra K.A. Casoctun ILU., Ky3nenos A.B. Ananorosas u mudpoBast dJIEKTPOHHUKA:
yuebHoe nocobue. — M.: MI'TI1Y, 2010

0) Hononnumenvhas 1umepamypa:

1. UrymuoB B. H. PazpaboTka 371eKTpOHHBIX YCTPOMCTB U CXEMOTEXHHUKA!
npakTukyM. Jlupekr-Menua ¢ 2014 — snexTpoHHast Bepcus
http://www.knigafund.ru/books/184914

2. UrymuoB B. H. Pa3zpa0oTka 37eKTpOHHBIX YCTPOICTB U CXEMOTEXHHUKA: yueOHOe
noco6wue, lupexr-Menua ¢ 2014 — snexTpoHHast Bepcus
http://www.knigafund.ru/books/184914

8) DnekmpoHHbvle 06paA308aMeNbHBLE PECYPCh.

1. https://e.lanbook.com/  DnexTpoHHO-OMOIMOTEYHAS CHCTEMa U3/IaTelbCTBa «JIaHby (1arta
obpamenus 10.08.2023)

2. https://academia-moscow.ru/e_learning/pum/ IIporpaMmHO-ydeOHbBIE MOTYIH
«M3natenbckuil neHTp «Akagemus». (nara oopamenus 10.08.2023)

3. O0P B pa3paboTke



2) Coepemennvie npogheccuonaivhvle 6a3vl OAHHBIX U UHGOPMAYUOHHBIE CNPABOUHBIE CUCTEMbL:
1. http://www.elektrofag.com
2. www.pub.lib.ru
3. http://cxem.net
4. http://rlocman.ru

8. Mamepuanvno-mexnuueckoe obecneyenue OUCYUNIUHDL.
JUis  mpoBeneHMs — JIGKLMOHHBIX — 3aHATUH ~ HEOOXOAMMBI  ayAUTOPUH,  OCHAICHHBIE
MYJIbTUMEAMMHBIMU NTPOEKTOPAMU U dKpaHaMu. Jliis mpoBeaeHus 1abopaTopHbIX paboT TpedyeTcs
KoMmnbloTepHbIl  Kiacc (AB2507, AB2614, AB2619) c¢ ycTaHOBIEHHBIM IPOTrPAMMHBIM
obecrieuenuem NI Multisim 13.0, AVR Studio, Proteus Design Suite 8.6..

9. MeToauuecKkue PEeKOMEHIANHA JIsA CaMOCTOSITEIbHOI paGOTLI CTYAECHTOB

CamocrosiTeibHAs pa0oTa CTYAeHTOB HANIPABJICHA HA pPellleHHe CJeYIOIMX 331au:

CamocrostenbHas paOoTra sBIsSeTcs OAHMM W3 BHJIOB yuyeOHbIX 3aHATuil. Llens
CaMOCTOSITENIbHOM pabOThl — MPAKTUYECKOE YCBOEHUE CTYJEHTaMH BOIIPOCOB aBTOMAaTHU3alUU
yIOpaBICHUS JKU3HEHHBIM LUKIOM H3JEIUs, pacCMaTpUBAEMBIX B IPOLECCE U3YUYCHMUS
JUCLUIUINHBI.

AyIuTOpHas caMOCTOsATeNIbHAs paboTa M0 JUCLUIUIMHE BBIOJHACTCSA Ha YUeOHBIX 3aHATUSAX
1101 HENIOCPEICTBEHHBIM PYKOBOJCTBOM IPENOaBaTelis U IO €ro 3aJaHuIo.

BueaynuropHass camocTosiTenbHas paboTa  BBINOJNHSAETCS CTYJIEHTOM IO  3aJJaHHIO
IpernoiaBaTess, Ho 0e3 ero HemoCPEACTBEHHOTO YUaCTHS.

3agaum caMoCTOATEIbLHOM PAa00ThI CTY/ACHTA!

- pa3BUTHE HABBIKOB CAMOCTOATEIbHON yueOHOM paboThI;

- OCBOCHHUE COJIEP’KAHUS JUCLIUILINHBL,

- yriayOsieHne coliep KaHus U OCO3HaHNWE OCHOBHBIX MOHATUMN AUCLUIUINHBI;

- HCTOJIb30BaHUE MaTepuaa, COOpaHHOTO U MOJYYEHHOT'O B X0OJI€ CAMOCTOSATEIbHBIX
3aHATHH U1 () (HEKTUBHON OJTOTOBKHU K 3a4eTy.

Buabl BHEAyTUTOPHOI CaMOCTOATENbHOI padoThI:

- CaMOCTOSITEIbHOE U3YUEHUE OTJEIIbHBIX TEM JAUCHUIIINHBL;

- IOATOTOBKA K JIEKIINOHHBIM 3aHATHSM;

- IOATOTOBKA K CEMUHApaM U MPaKTUYECKUM 3aHATHSIM;

- 0(pOpMIICHHE OTYETOB 10 BBIIIOJHEHHBIM J1a00paTOPHBIM paboTaM M MOArOTOBKA K X
3alluTe;

- BBIMOJIHEHUE pacyeTHO-rpaduieckoil paboThl.

J71s1 BBIMOSTHEHUS JTF000TO BUIa CAMOCTOATENLHON PabOThl HEOOXOIMMO TIPOUTH CIIEAYIONINE
JTalBbl:

- OMpeIeNICHNE LIEJIU CAaMOCTOSITEIbHON paboThI;

- KOHKpEeTHU3alus 03HaBaTeIbHOM 3a/1a4;

- CaMOOLIEHKa TOTOBHOCTH K CAMOCTOSITEIbHON paboTe;

- BBIOOp aJIeKBaTHOTO crioco0a JIeHCTBHS, BEAYILETro K PEIICHUIO 3a1a4y;

- IJTaHUPOBaHUE PabOTHI (CAaMOCTOSITENILHOM UITH C MOMOLIBIO MTPEroAaBaTesis) Hal
3a/laHuEM;

- OCYIIECTBJIEHHE B IIPOLIECCE BHIIIOJHEHUSI CAMOCTOSITENIbHON pabOThl CAMOKOHTPOJIS
(TPOMEXYTOYHOTO M KOHEYHOT'0) pe3yIbTaTOB paObOThl M KOPPEKTUPOBKA BBHITOTHEHUS PaOOTHI;

- pednekcus;

- Ipe3eHTaIus paboThl.

10. MeTtoanyeckue peKOMeHIALMHM /sl PenojaBaTesisi
Ha INEPBOM 3aHATHU IO JUCHUIIIINHC HeO6XO)II/IMO O3HAKOMUTHb CTYACHTOB C IMOPAIKOM €€
u3ydeHus (TeMaMu Kypca, hopMaMu 3aHATUH, TEKYIIETO U MPOMEKYTOUHOTO KOHTPOJISA), PACKPHITH


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

MECTO M POJIb AWCIUIUIMHBI B CHCTEME HayK, € MPAaKTHYECKOe 3HAYCHHUE, IOBECTH J0 CTYACHTOB
TpeOoBaHusT K (popMe OTUYETHOCTH M TPUMEHEHHUsS BHUJIOB KOHTPOJs. BrlmaroTcs 3amaHus s
MIOJITOTOBKH K CEMHHAPCKHM 3aHSTHSIM.

[Ipy mOATOTOBKE K CEMHHAPCKOMY 3aHATHI) 10 TIEPEYHIO OOBSBICHHBIX TEM
NPEoJIaBaTeIl0 HEOOXOJUMO YTOYHHTH IUTAH MX MPOBEICHUS, MPOAyMaTh (HOPMYIHPOBKH H
CoJlepKaHUEe Y4YeOHBIX BOIPOCOB, BBIHOCHUMBIX Ha OOCYXKIECHUE, O3HAKOMHUTBCS C TMEPEYHEM
BOIIPOCOB I10 TEME CEMUHapa.

B xone cemuHapa BO BCTYIUTEIBHOM CIIOBE PACKPHITH MPAKTUYECKYIO 3HAYUMOCTH TEMBI
CEMHHAPCKOTO 3aHITHS, ONPEACIUTh MOPSJIOK €ro MPOBEICHUS, BpeMs Ha OOCYXKIIEHUE KaKIOTro
yueOHOro Bompoca. [IpuMeHsss (QpPOHTaJIBHBI ONPOC JaTh BO3MOXHOCTh BBICTYIIUTh BCEM
CTyJEHTaM, IPUCYTCTBYIOIIUM Ha 3aHSATHH.

LlenecooOpa3Ho B Xo0ze 3alIUTHl JIAOOPATOPHBIX pabOT 3a7aBaTh BBICTYMAIOIIAM |
ayJUTOPUU JOTIOJTHUTEIHHBIC U YTOUHSIONIUE BOMPOCHI C IICNBI0 BBISICHCHHS WX IO3HUIUAN I10
CYIIIECTBY 00CYXKIAEMBIX MPOOIIEM.

CrnemyeT npeaoCcTaBUTh BO3MOKHOCTh BBICTYIUICHHUSI C MECTa B BUJIC KPAaTKUX COOOIIECHUI
0 TIOJITOTOBJICHHOMY 3apaHee BOTIPOCY.

B 3akmiounTeNnbHOM YacTH CEMUHAPCKOTO 3aHATHS CIIEAyeT IMOJBECTH €ro HWTOTH: JaTh
OLICHKY BBICTYIJICHUW KaXKJIOTO CTYACHTA U YU4E€OHOH IpyIIbl B 11eJIOM. PacKpbITh MOJOXKHUTEIbHBIC
CTOPOHBI M HEJIOCTATKH MPOBEICHHOTO CEMUHAPCKOTO 3aHsTHsI. OTBETUTh HA BOTIPOCHI CTYICHTOB.
BbinaTh 3a1aHust U1t CAaMOCTOSITEIIEHOM PabOTHI MO MOJATOTOBKE K CICIYIONIEMY 3aHSITHIO.



[Tpunoxenue 1.

CTpyKTypa ¥ cofepKaHue JUCHUILIMHBI «Pa3paboTka SIeKTPOHHBIX YCTPOMCTB U CXEMOTEXHUKA» [0 HAITPABJICHUIO IOrOTOBKH
09.03.01 «MudopmMaTHKa M BBIYMCINTEIbHAA TEXHUKA» ¥ npoduiio noaroropku «Kubepdusnueckne cucrembn

H B .
uabl yueOHo# padoThl,
c| BKJIIOYASI CAMOCTOATEIbHYIO Buabi camocTosiTeJibHOH padoThl Popmel
e aTrecTamu
e o padoTy CTYyIeHTOB, CTY/ICeHTOB "
M U TPYA0EMKOCTh B Yyacax
n/n Paznex s ce
M
IT) ec J II/C | Jla6 CCP KPC III,‘iI EEI T | Pedepar | K/p | I 3
™
a
Tema 1. Ocnogvl pabomsi umnynbcHuIX u
yugposwvix yCmpoticma. Bugsr
UMIYJIbCHBIX CUTHAJIOB W HUX OCHOBHble | 4 | 1-2 2 2 4 2
rmapamMeTpsbl. JIuneitnbie 3JIEMEHTHI
UMITYJTBCHBIX YCTPOUCTB.
Tema 2. Kniouegvle 9J1eMeHmbl
UMAYIbCHLIX — YCMPOUCMS. JuoaHbie
kmoun. Kiroun wa BT. JImmamwmueckuit | 4 | 3-5 2 2 4 2
KITIOY Ha KOMIUTUMEHTAPHBIX
Tpan3ucropax. Kmtoun Ha [1T
Tema 3. [ugposvie u  nocuueckue
ycempoticmga.  CHCTEMBI  CUHCICHUS U
uuppossle  Koabl. OCHOBBI  anreOpbl
norukd. Twumel cepuitHbIX Jormdeckux | 4 | 6-8 4 4 4 2
3JIEMEHTOB (MHTETpaTbHBIX CXEM).
bazoBeie  snementet  TTJI.  Ba3oBsie
sanemeHTsl KMOIL
JlaGopaTopHnas pabota Ne 1.
HccnenoBanne HOrMYecKUX dJIeMEHTOB W | 4 6-7 8 8 8
CXEM.




Tema 4. Komounayuounvie yugposvie
ycmpoticmaa. MyJbTUIIIEKCOPEI,
JeMYJIbTUILICKCOPBI, umdpatopsl,
aemugpaTopsl, apupmMeTHIecKue
CyMMaTOpHI, CXEMBI KOHTPOJIS
YETHOCTH/HEYETHOCTH. [Mudpossie
KOMITapaTophbl.

9-11

Jlaboparopuas pabora Ne 2.
UccnenoBanue KOMOWHAIIMOHHBIX
YCTPOMCTB.

9-10

Tema 5. Ilocnedosamenvhvie ycmpoticmeaa.
Tpurrepsl, PErUCTpHI, CYETUYHKH,
1M POBbIE ABTOMATHI.

12-
14

Jlaboparopnas pab6ora Ne 3. HccnenoBanue
MIOCJICIOBATEIILHOCTHBIX YCTPOMCTB.

12-
13

Tema 6. Ananocoso-yughposvie u yugpo-
ananozosvie npeoopazosamenu (ALl u
LJAII). MeTtoibl npeobpazoBaHus
aHaJIOTOBBIX BEJINYHMH B KOJI.
[TapannenbHbIA AIIII, AIIIT
nocjenoBarenbHoro npubamkenus, AL
C TNPOMEXYTOUHBIM IpeoOpa3oBaHUEM B
uHtepBan  BpemMeHu. Cxema  LIAII,
OCHOBHBIE TApaMETPBhl M XapaKTEPUCTUKH
npeoOpa3oBaHusl.

15-
18

12

12

JlaGopatopHas pabota Ne 4.
HccnenoBanne  aHamoro-uM@poBbIX U
111 poaHaJIOrOBbIX MpeoOdpazoBaTesei.

15-
17

12

12

12

Hroro B 4 cemecTpe

18

36

54

36

24

12

Tema 7. OchosHbie ceedenus o cemelicmse
muxpoxoumponiepoe AVR. Apxurektypa
mporieccopa  AVR.  Peructper  obmiero
HazHauenust u AJIY. Peructp cocrosiHus.
Anpecanusi  yCTpOHCTB BBOJA-BBIBOJIA U




namsitt SRAM. IlporpammHbIil cUeTUYHMK U
crek. IlpepsiBanus. CrnocoObl agpecanuu
JAHHBIX.

JlaGoparopnast pabora Ne 5. 3HaKOMCTBO CO
cpenoit AVR Studio:mpuHIUTIBI
NPOrPaMMHPOBAHUS  MHUKPOKOHTPOJIICPOB
AVR.

Tema 8. Cucmema KOMAHO
muxpoxoumponnepog AVR. OcobeHHOCTH
aApXUTEKTYpPbl MUKPOKOHTposiepa. KomaH bl
nepecbulki. Apu(MeTHIEeCKHe 1 JIOTUYECKUE

KOMaH/IbL. Komansr yIIpaBJICHUSI

IPOTrPaMMOiA. Komanasl  cpaBHEHUs. 4-8 10
Komanner ycnoBHoro mnepexona. Komaomsl

cnuroB. KomaHabl  yCTaHOBKH  OHTOB.

Komanmel wu3MeHeHWss OHTOB  perucrpa

NpU3HAKOB.  JlOTIONIHUTENbHBIE  KOMAaHIIbI.

Komangp! pacmmpenHoro Habopa.

JlaGopatopnass pabora Ne 6. Pabora c 4.5

MOPTaMH BBOJA-BBIBO/JIA.

Jlaboparopnas paboTta Ne 7. 6-7

IIporpammupyemslii TaliMep.

Tema 9. Apxumexmypa

MUKPONPOYECCOPHOO Aa0pa 9-13 6
muxpoxoumponnrepoe AVR. Opranuzanus

namsty. [IporpamMmHast MOJIEIb.

Jlaboparopnass pabora Ne 8. PaGora c 8-9

aHAJIOTO-IIM(PPOBBIM TTPEOOPA3OBATEIIEM.

JlaGopatopnass pabora Ne 9. PaGora c 10-

YHUBEPCAIbHBIM MOCJIe0BATENbHBIM 11

uHTepdeiicom.

Tema 10. [llpoepammuposanue AVR.

OOmue cBeaeHus. 3alnTa KOJa U TaHHBIX. 14- 6
Kondurypamnmonnsie ssueiiku . 18

Wnentudukarop. KanmubpoBounas syeiika.




Opranu3anus namsTi IporpaMM M JaHHbIX

MHUKPOKOHTpOJIEPOB ~ cemeiicTBa Mega.

VYnpasnenue IPOLIECCOM

nporpamMmupoBanus. IIporpammupoBanue

1o [10CJIEI0BATEIBHOMY KaHaiy.

[TapannensHoe MPOrPaAMMHUPOBAHHUE.

[IporpammupoBanue 1o  uHTepdeicy

JTAG.

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

*[1JIP — HanucaHue oTyeTa ¥ MOATrOTOBKA K 3aIlUTE Ja00OpaTOPHON PabOThI
CU** - caMOCTOSATENIbHOE N3YyUEHHE




[Tpunoxenue 2
MUHUCTEPCTBO OBPA30OBAHUS U HAYKU POCCUCKOM ®EJIEPALINA

®EJIEPAJILHOE FOCYJIAPCTBEHHOE ABTOHOMHOE OBPA30BATEJILHOE YUPEXIEHUE BBICIIETO OBPA3OBAHUS
«MOCKOBCKHI MNOJIMTEXHUYECKUA YHUBEPCUTET»
(MOCKOBCKHUH MMOJINTEX)

HanpaBneHHe IHOATOTOBKH.
09.03.01 «MupopmaTHKa M BHIYMCIUTEIbHAA TEXHUKA

[Mpoduns moaroTOBKM
«Kubepdpusnueckne cucreMbD)
dopma 00y4yeHus: ouHas

Kadenpa «CMAPT-TexHonorum»

®OH/I OHEHOYHBIX CPEJICTB

MO JUCLUTIAHE

Pa3pa0oTKa 3J1eKTPOHHBIX YCTPOMCTB M CXeMOTEXHHKA

Cocras:
1. ITacniopT oHIAa OLIEHOYHBIX CPEACTB
2. Onucanue OlleHOYHBIX CPEICTB:
[Iepeuens BOIIPOCOB AJIsI SK3aMEHA
[Tepeuenb BOpOCOB AJIsl 3a4eTa
[Tepeuens BOMPOCOB ISt 3aIIUTHI TaOOPATOPHBIX PabOT
TecToBrIe 3amaHns

Mocksa, 2023 rog



1. ITacmopt ¢oHaa OLIEHOYHBIX CPEACTB
. Tabmuna 1
IIOKA3ATEJIb YPOBHSA COOPMHNPOBAHHOCTHU KOMIIETEHIIMN

PA3BPABOTKA DJIEKTPOHHBIX YCTPOMCTB U CXEMOTEXHHUKA
@I'0C BO 09.03.01«AH(popMaTHKA H BHIYUCIUTEIbHAS TEXHHKA
B mpouiecce ocBoeHus JaHHOM TUCUUIUIMHBI CTYACHT (DOPMUPYET U IEMOHCTPUPYET CIAEAYIONME KOMIEeTeHHH:
KOMIIETEHIIUH TexHoJiorust dopma .
IlepeyeHb KOMIIOHEHTOB ¢popmupoBanus OLICHOYHOI'0 Crenenn yposreii OCBOCHITH
HUHAEKC | ®OPMYJIMPOBKA . o KOMIIeTeHIIHI
KOMIIeTeHI[N I cpeacTBa
OIIK-1 CIIOCOOHOCTBIO 3namo 0 MeTodax | JEKIHs, 3JIP, T, 3 ba3oBblii ypoBeHb:
MMPUMCHATH €CTCCTBCHHO- | MATCMATHYCCKOI'O aHajin3a n na60paT0pHLIe BOCIIPOU3BOJICTBO ITOJIYYE€HHBIX
Hay4HbIE U | MOJICJIMPOBAHUA. 3HaTh | paboOTHI 3HaHMIT B X0JI€ TEKYIIETO
00I1IIeNH)KEHEPHBIE OCHOBHYIO TEOPUIO 00 | caMocTosTeIbHAS KOHTpOJIS; yMEHHE PeraTh
3HaHMHAA, MCTOIbI | SKCIICPUMCHTAJIbHBIX pa60Ta, TUIIOBBIE 3aa4U, IPUHUMATH
MaTeMaTHYICCKOI'O HCCICIOBAaHUAX B HpO(beCCHOHaHLHLIe peleHus
aHajn3a ¥ | IPO(ECCHOHANBHOM 10 U3BECTHBIM aJITOPUTMAM,
MOACIINPOBAHUA, JACATCIIbHOCTH. Yuems [paBUjIaM U METOJUKAM
TEOPETHYECKOTO U | IPUMEHATH €CTECTBCHHO-
AKCIIEPUMEHTAIEHOTO Hay4YHblE U OOIICMH)XEHEPHBIC ToBLINICHHBIH YPOBEHb:
HCCICA0BaHUS B | 3HAHUS, METO/BI NPAKTHYECKOE MIPHMEHEHHE
npodeccuoHanbHOM MaTeMaTU4ecKoro  aHajausza | IIOJIyYE€HHBIX 3HAaHUH B IPOIIECCEe
eI TeIIbHOCTH MOJICJIUPOBAHUS, TEOPETUUECKOTO W3YYeHHs JMCLUILTHHBL
u AKCTIIEPUMEHTAILHOTO TOTOBHOCTB pElaTh
uccienosamut B NPaKTHYECKHE 3a/1aUu
npoQeccHoHanbHOH TOBBINIEHHON CIIOKHOCTH,
ACATCIILHOCTH. Baadems HETHIIOBBIE 3a/1a4M, IPUHUMATh
HaBbIKaMH TPUMCHCHIA po(eCcCHOHATBHBIE PEILEHNS B
MOJIYYeHHBIX 3HAHUUI il YCITOBHUSX HEMOTHOM
HaBBIKAMH  OOIICHH)KEHEPHOTO OTIpE/IeNeHHOCTH, TIpH
MOJIEIIUPOBAHUS. Bnanets HEJIOCTATOYHOM
YMCHUAMH HPOBOZTUTD JOKYMEHTaJIbHOM, HOPMAaTHBHOM
OKCIICPUMCHTAIILHBIC ¥ METOJMYECKOM 00€ECTICYEHHH




HCCICO0BaHUsI.

OIIK-2

CnocoOHOCTBIO
OCBauBaTh METOIUKH
UCIIOJIb30BaHUS
OPOrPaMMHBIX  CPEJCTB
JUTS pelIeHuUsI
NPaKTHYECKHX 3a1a

3Hamp ___TEOPUI0O O  CaMbIX
COBPEMEHHBIX HH()OPMAITOHHBIX
TCXHOJIOTUAX W TPOTrpaMMHBIX

CpelCTBax, MeToax 170'¢
PUMCHCHUS B
npodeccuoHanbHOM
JIeSATETbHOCTH.,

Ymemsp UCIIONIb30BAaTh

COBpEMEHHbIE HH(OpPMAaLIMOHHBIE
TEXHOJIOTMM M  IPOrpaMMHBIE

cpeicTBa, B TOM  4HCIE
OTEYECTBEHHOI0  MPOU3BOJICTBA,
npu pelIeHUH 3a1aq
npodeccuoHaNbHOM
JCSITeTbHOCTH.

Bnadems HaBBIKAMU
MMPUMCHCHUA CaMBbIX

COBpPEMEHHBIX MH(GOPMAIMOHHBIX
TEXHOJIOTMM M  IPOTrPaMMHBIX
CpEenCTB B perieHnn
ITIOCTaBJICHHON 3a1a4H.




2. IlepevyeHb OLIEHOYHBIX CPEICTB MO JUCHUILIMHE

Pa3paﬁoTKa INIEKTPOHHBIX yCTpOﬁCTB H CXEeMOTECXHHKA

HaumenoBanue [IpencraBnenue
Ne OLICHOYHOTOCPE/IC Kparkas xapakrepucTuka OeHOYHOTO OLICHOYHOTO CPE/ICTBA B
oC TBa cpencTBa dOC
CucrteMa CTaHIAPTU3UPOBAHHBIX 3aJaHUM,
Tect MMO3BOJIAIOIIAA ABTOMAaTHU3UPOBATh o
1 o Dol TECTOBBIX 3aJaHUN
(T) MpOLEAYypY H3MEPEHHUsT YPOBHS 3HAHUU U
YMEHUH 00y4aromerocs.
CpencTBO OPOBEPKU YMEHUI U HABBIKOB
peil pOBEp y 3agadust I 3aUThI
MPUMEHATh  TOJYYEHHBIE  3HAHUA  JUIS
2 3JIP 1abopaTopHbIX paboT
pEUICHUs MPAKTUYECKUX 3a7a4 C MTOMOIIBIO
MHCTPYMEHTAJIbHBIX CPEJICTB.

2.1. IlepeyeHb BONPOCOB Jisl IK3aMeHa

MUHUCTEPCTBO OBPA3OBAHMS U HAYKU POCCUICKOI ®EJIEPALIMA
OEJEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE VUPEXJIEHME BBICIIIEI'O

OBPA30OBAHNS

«MOCKOBCKHU NOJUTEXHUYECKUA YHUBEPCUTET»

§

(MOCKOBCKHUM MMOJINTEX)

®daxynpTeT HHOOPMATHKH U CHCTEM yrpaBieHus, kapenpa «CMAPT-texHomorum»
JucnuumHa «Pa3paboTka 3JIeKTPOHHBIX YCTPOHCTB M CXEMOTEXHUKA
O6pasoarenbHas nporpamma 09.03.01 «HbDOpMATHKA U BEIYHCIUTEIbHAS TEXHUKAY,

OI1 Kubepduzmueckue cuCTeMbl

Kypc 2, cemectp 4

1. IlpepbiBanus.

3K3AMEHAIIMOHHBIN BUJIET Ne3

2. Apxurektypa npoueccopa AVR

3aB. xadenpoit /E.B. llerpynuna/




2.1. lepeuyenn Bonpocos ais dx3amena (OITK-1)

HBoOoo~NoOhwWdDE

[N
[N

0.
. KoMaH1b1 yripaBieHus nporpaMmMon
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.

Apxurektypa npoueccopa AVR.

Peructps! obmiero naznadenus u AJIY.

Peructp cocrosiaus.

Anpecanusi ycTpoicTB BBOJa-BbiBOa U naMsatu SRAM.
[IporpamMMHBIN CHETYUK U CTEK.

IIpepsiBanus.

Crioco0b! agpecaliy JaHHBIX.

Oco0eHHOCTH apXUTEKTYypbl MUKPOKOHTPOJLIEPA
Komanzb! nepecsuiku

Apudmerndeckre 1 JOrMuecKue KOMaH/Ibl

Komanns! cpaBHEHUs

KoMmaHn1bl yc10BHOTO niepexoaa

Komanzp! ciBuros

Komanzp! ycTraHOBKH OUTOB

Koman sl n3MeHeHus: OUTOB perucTpa NpU3HaKoB
JlononHuTenbHbIE KOMaH/IbI

Komanp! pacmypenHoro Habopa

Opranu3zanust mamsTH.

[TporpaMMHast MOZEIb.

3amuTa KoJia ¥ JaHHbIX

Kongurypaunonusie sueitku

Unentudukatop

KanmubGpoBouHas siuelika

Opranu3zanys naMsaTé OporpamMm U JaHHBIX MUKPOKOHTPOJIIEPOB cemeiicTBa Mega
ITocnenoBarenbHOE IPOrpaMMUPOBAHUE IIPU BHICOKOM HAIPSKEHUU
VYnpasieHne nponeccoM IporpaMMUupOBaHuUs
ITporpaMMupoBaHue 1O MOCIIEN0BATEILHOMY KaHAILY
[lepexitoueHne B pexuM IporpaMMUpPOBaHUS

VYmpasnenneMm npoueccoM nporpammuposanus FLASH-namsatu
VYnpasnenue mpoieccoM nporpammupoBanusi EEPROM-namsitu
[TapamienpHOE MPOrpaMMHUPOBAHKE

[TporpammupoBanue FLASH-namsitu

ITporpammuposanne EEPROM-namsatu

3anuce EEPROM-namsitu

KonduryprupoBanue MUKpOKOHTPOIIIEPOB

[TporpaMmmupoBanre KOH(QUTYpallMOHHBIX STYEEK
[TporpaMMupoBaHue SYEEK 3AIUTHI

2.2. lepeuyenn Bonpocos s 3auera (OIK-2)

RoOoo~NoGa~WONE

0.

Matematuyeckue 0OCHOBBI pabOThI IU(POBBIX U JJOTHYECKUX YCTPOHUCTB
OcHoBbI anreOpsl JIoruku. bysnesa anredpa.

MuHuMHI3a1us JTOrMuecKuX QYHKIUNA U BbIpaXKeHUH

JInogHbBIE KITIOYH

Kiroun Ha BT

JlnHaMuueckue XxapakTepucTuky kinroga Ha bT

Kiroun wa IIT

THunBI CEpUIHBIX JTOTMYECKUX 2JIEMEHTOB

ba3oBblii a5emMeHT TpaH3ucTopHO-Tpan3ucTopHoi soruxu (TTJI)

TTJI ¢ OTKPBITBIM KOJUIEKTOPOM



11.

Bba3oBrle niements! mornku KMOIT

12. KMOII ¢ Z — Bb1xo10M (¢ Z — COCTOSTHUEM)

13. MyIbTHILIEKCOPHI, 1EMYITbTHILICKCOPHI

14. HIudparopsl, nemmdpaTopsr

15. Apudmerndeckuii cymmaTop

16. [ludpoBbie KOMIIAPATOPHI

17. CxeMbl KOHTPOJISI YETHOCTH/HEYETHOCTH

18. ApudMeTHKO-TOTHUECKUE YCTPOHUCTBA

19. OcHoBHbIE BUbI, CTPYKTYpa U MPUHIIUIIBI TOCTPOSHUS TPUTTEPOB
20. RS—tpurrep

21. D—rpurrep

22. T—tpurrep

23. JK—tpurrep

24, Peructpsi: kinaccudukanus, CTpyKTypa U MIPUHIUIIBI TOCTPOCHUS
25. [TapaienbHbIi peructp

26. CaBuraromnui perucTp

27. Cuerunku: Knaccuukanys, CTpyKTypa U IPHHIIUAIIBI IIOCTPOCHUS
28. JIBOMYHBIC CUCTUYNKHU

29. JIBOMUHO-KOIMPOBAaHHbIE CYETUYUKU

30. [Hudpo-ananorossie nmpeodpazoBarenu (LIAIl): ocHOBHBIE XapaKTEPUCTUKH
31. LTAIT ¢ uMpOTHO-UMITYJIBCHON MOIYJISIIIUEH

32. LIAII c cymmupoBaHrEeM BECOBBIX TOKOB

33. LIAII Ha nepexirouaeMbIX KOHIEHCATOpax

34. IHAII Ha UCTOYHHKAX TOKA

35. ITAII c cymMupoBaHueM HanpsKEHUN

36. Amnanoro-mudpossie npeodpazoparenu (ALIT): ocHOBHBIC XapaKTEPUCTUKH
37. [MTapamnensubrid AL

38. Muoroctynenuatsie ALIT

39. MHoTroTaKTHBIC TIOCTIeI0BaTeIbHO—TapautebHbie ALITT

40. Komngetiepusie AL

41. AIIIT mocnegoBaTenbHOTO cueTa

42. ALII mocnegoBaTenbHOT0 MPUOTUKESHUS

43. AIII MHOTOTaKTHOTO UHTETPUPOBAHUS

44, Curma—nensta ALIIL

2.3 ®oHJ TECTOBLIX 3aaHNNI

(OTIK-2)

Kakve [JBOUYHBIE CUTHAJIbI
JIOJDKHBl  OBITh [OJAaHbl Ha
BXO/1bl A, B, E
AeMyJibTUILIeKcopa 1:4,

yTOObl CUrHal X W3 JIMHUHU

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

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

E=0;A=0;B=0

[IpaBUIBHBIN

CBA3U NOCTYIUJ K IPUEMHUKY
F0?

E=1;A=0;B=1

E=0;A=0;B=1




113 moomr X

CEA3M ——]
E_

}
1

l
1

— & _FU
1

I_: & _Fl
11 2

— & _F:
3

— & | F3




Kakve [JBOUYHBIE CUTHAJIbI
JIOJDKHBl  ObITh MOJAHbl Ha
BXO/1bl A, B, E
AeMyJibTUILIEKcopa 1:4,

YyTOObl CUrHaJ X W3 JIMHUU

CBA3U MOCTYNIUJ K IPUEMHUKY
F17?

113 moom
CBA3I X 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

2 E_ —H & | FO
2 T
All
I_: & _Fl
T 1.2
E=0:A=0:B=1 [IpaBUIbHBIN
H & | F2 ’ ’
B 1 : 3 |
T & | F3
4
Kakue JBOUYHBbIE CHTHaJIbl
JIOJDKHBI  ObITh IIOAAHbI Ha E=1,A=0;B=0
BXoJibl A, B, E, 4T06BI curHasn c
ucTouHuka D2 mpomesn Ha E=0,A=0;B=1
BbIxo4 F MysbTuiiekcopa 4:1
E=0;A=1;B=1
E|1l
2 HE E=1;A=1;B=0
2 1
31 All : D1 .
] &
‘ —H 2 —l__ 1 |F
D2 - |—_
H © E=0;:A=1;B=0 [IpaBUJIbHBIN

B|1 3
D3
TJ &




Kakue [BOWYHBIE CUTHAJIBI
JIOJDKHBl  OBITb TNOJAHBl Ha
Bxoabl A, B, E, 4T0o6BI cUrHas c
ucToyHukKa D3 nmnpomwesn Ha
BbIX0Z F MysbTUILIEeKcopa 4:1
E|1

E=1,A=0;B=0

E=0;A=0;B=0

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

DO [IpaBUJIbHBIN
[] & E=0;A=1;B=1
2 1
4 | A1 DI :
%» &
‘ == —| el
D2 [
1 & | B
sl 3 E=0;A=0;B=1
D3
T} s
4
2
5 | MUHMMHU3UPOBATDb JIOTUYECKYIO F=0
GYyHKIUIO 3-X TepeMeHHbIX
F=A-B-C+AB C+AB-C+AB-C F=BC
[IpaBUIbHBIN
F=AB+B-C+A:C
F=AB
F=1
Kakoe MakcuMaJibHOE 4YUCJIO
MMIIYJIbCOB NOJCYMUThIBAET 5
CYETUYUK-ZleJIMTe b 10 IPUXo/a
B CXOJIHOE COCTOsIHUE? 6
2 [IpaBUIbHBIN
6 Q Q, 7
1T T
8
Ko o’ oo
9
Kakoe MakcuMaJibHOE 4YMCJIO
MMITYJIbCOB NO/ICYMThIBAET 11
CYETUYUK- [ieJIUTeJb 10 IPUX0a
B UCXOHOE COCTOsSIHUE? 12
2 o o [IpaBUIBHBIN
7 7 ! 2 13
11 TT T
14

15







Kakoii koadpduiueHT  cyeTta
Kcu UMeeT CYETYHUK, 3
M300paKeHHbIN Ha cxeMe? . [IpaBUJIbHBIN
7 Q Q,
T
8 +1 TT TT 6
R - - R
(B¢ 7
8
CKOJIBKO CYeTHBIX TPUITEPOB
noTpeodyeTcs JJ1S 4
CYMMUpYIOIIEro CYeTYUuKa C [IpaBUJIbHBIN
Ko3pPpuueHToM cueta Kcu = 5
2 | 22 nmpu ux mocaefoBaTeNbLHOM ¢
9 | BktOYeHUU?
7
8
[IpaBUIbHBIN
Kakoe 4uci0o npenacrasjeHO B 69
JIBOUYHOM KOJi€:
10001017 73
3
0 57
81
87
Kakoe 4uci0 npenacraBjeHO B 13
JIBOUYHOM KOJ€:
110117 29
3
1 32
[IpaBUIbHBIN
27
21
3 | CUHXpOBXO/, TpUrrepa
2 | HasbIBaeTCH npsiMbim | OPOKH/IbIBaHME TpUrrepa
JUHAMUYECKUM, €CJIH ... IPOHUCXOANT 110 MOTEHOHay
Jior. 1
ONPOKU/IbIBaHHE TpuUrrepa

IMPONCXOAWUT II0 IOTEHIHAJNY




Jgor. 0

ONPOKHJbIBaHUE TpUrrepa
NPOMCXOAUT MO Mepenaay
noTeHuyaJsaa c jor. 1 Ha jior. 0

OINPOKUAbIBAHUE TpUrTepa
NPOMCXOAUT MO IMepenaay
noreHuyaja c jor. 0 Ha Jior.1
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(TIK-1)
1. Kakoe onpezenenne MUKpOIIPOLIeCCOopa MOTHOE.

a) + uudpoBas UHTErpasibHas cXeMa, IpeIHa3HaYCHHAasl JAJIs BBIIIOJIHEHUS apu(PMETHUIECKUX
U JIOTHYECKHX OIeparuii, 00padoTku HH(GOpPMAIMH O/ YIPABICHUEM POTPAMMBI, BBEITIOJTHEHHAS
1o texaonorur bUC umu CBUC;

0) nudpoBasi MHTETpAIbHAS CXeMa, IPeTHA3HAYCHHAS JIJISl BHITIOJHEHUS apU(PMETUICSCKUX U
JIOTHYECKHX orepaluii, 00padoTku nHdopmaiuu, BeinonHeHHas mno texuoioruu bUC unmu CBUC;

B) MHTETpaJbHAs CXeMa, MpeIHa3HadYeHHas Uit 00paboTKu MHQPOPMAIMN U BBIOJHCHHAS
o texaonorun bUC nou CBUC;

r) mudpoBas HHTErpaIbHAs CXeMa, MPeAHA3HAYCHHAS JIUISl BHITIOJHEHUS apU(PMETHICCKUX U
JIOTUYECKHX ONeparuii, 00paboTku HHPOPMAIIUH.

2. YUTo moHUMaeTCs MoJ] MUKPOIIPOLECCOPHBIM KOMIUIEKTOM?

a) Habop MUKPOCXEM OJTHOHM UM TOMU Ke Cepuu;
0) pAI MUKPOTIPOLIECCOPOB OJJHON M TOM ke (hPUPMBI,

B) + HabOp MHTErpajbHBIX CXEM, M3TOTOBJICHHBIX Ha OJHOM TEXHOJOTHYECKOM YpOBHE,
COBMECTHUMBIX T10 3JIEKTPUUECKUM, HH(HOPMALIMOHHBIM U KOHCTPYKTUBHBIM [TapaMeTpam, BXOASIINX
B COCTaB OJIHOM CepuU U MpeAHA3HAYECHHBIX JJI CO3IaHUSI MUKPOTIPOIIECCOPHBIX CUCTEM;

r) HaOOp WHTErpajbHBIX CXEM, H3TOTOBJIEHHBIX Ha OJHOM TEXHOJOTHYECKOM Oa3uce,
COBMECTHMBIX IO DJJEKTPUUYECKUM, HWH(GOPMAIMOHHBIM W KOHCTPYKTHBHBIM TMapaMmerpam |
Npe€aAHa3HAYCHHBIX OJId CO3JaHHsA MUKPOIIPOUCCCOPHBIX CUCTCM.

3. Kakoit Habop 0JIOKOB 00513aTE€NbHO AOMIKHA COJIEPKATh MUKPOTIPOIIECCOPHAsl cucTema?

a) AJIY, namsth, unTepgeiicHble 610K, TaliMephl, yCTPOICTBa BBO1a-BbIBO/IA;
0) + AJIY, namstb, ycTpoICTBO yHpaBieHus, yCTpOCTBa BBOIa-BbIBO/IA;
B) AJIY, onepatuBHas maMsTh, yCTPOWCTBO YIIPaBJIEHUs, yCTPOWCTBA BBOAA-BhIBO/IA;

r) AJIY, nocrosiHHas naMsTh, ONIEpaTUBHAs AMSTh, YCTPOICTBO yIpaBiIeHUS.

4. B ueM COCTOSAT OCHOBHBIE Da3IMuusl MEXAy NPUHCTOHCKOW M TapBap/ACKOu
apXuUTeKTypamu?

a) TOJIBKO B Ha3BaHUSX;

0) B pa3psAIHOCTH;

B) B HAJINYMH DHEPTOHE3aBUCUMOM MTaMATU IPOrpamm;

r) + B HCHOJb30BAaHUU JHOO OAHOW oOmIel, 7100 JBYX pa3ieibHBIX Marucrpayied s
oOpallleHus: K MporpaMMaM U JaHHbIM.

5. UeM oTIM4aeTCs CHHXPOHHASI MarucTpaiab OT aCHHXPOHHOI.




a) UCTOJB30BaHUEM CUTHAJIA CHHXPOHHU3AINY;

0) + OTCYTCTBHEM CHTHaJIa OOpPaTHOU CBSI3H;

B) OJJHOBPEMEHHBIM HCII0JIb30BAHUEM CUTHAJIOB CHHXPOHU3ALUU U O0paTHOM CBS3H;

I') CKIIOHHOCTBIO K 3aBUCAHHUIO.

6. B gyem ocobennoctu CISC, RISC u VLIW apxutektyp?

a) ’TO CHHOHHMMBI, UCTIOJIb3yeMbI€ pa3HbIMU (PUPMaMHU;

0) + CISC apxurektypa HCHONIB3yeT Oousbmioi Habop KomaHnm pasHou mmuHbl, RISC
ApPXHUTEKTypa MCIOJIb3yeT HEeOOJbIION HabOp KoMaHa oauHaKoBOW ainuHbl U VLIW apxutekTypa
UCIONIb3YET HA0Op JUIMHHBIX KOMaHJ, 00ecleyrBaloUIMX OJHOBPEMEHHOE MPOrpaMMHUpPOBAHUE
paboOThI HECKOIBKUX OMEPAIMOHHBIX OJIOKOB;

B) CISC apxutekTypa HMCHOiB3yeT OOJNBIION HaOOp KOMaHA OJWHAKOBOH mwHBI, RISC
apXUTEKTypa MCIOJIb3yeT HEOONbIIoN Habop KoMaHJ oAuHaKoBOW anuHbl 1 VLIW apxurektypa
UCIIONIB3YET HA0Op UIMHHBIX KOMaHJ, OO0eCleYHBAIONIMX OJHOBPEMEHHOE MPOTrpaMMHUpPOBAHUE
paboThl HECKOJIBKUX OMEPAIIMOHHBIX OJIOKOB;

r) CISC apxuTekTypa HCIOJNB3yeT HEOONbINIOH HaO0Op KomaHa paszHoi mmHbl, RISC
apXUTEKTypa MCIONb3yeT HeOONbIIo HabOp KoMaHJ oAnMHaKOBOWM MuHBI U VLIW apxutekTypa
UCIIONIB3YET HA0Op JIMHHBIX KOMaHJ, OO0eCleYHBAIONIMX OJHOBPEMEHHOE MPOTrpaMMHUpPOBAHUE
paboThl HECKOJIBKUX OMEPAIIMOHHBIX 0J10KO0B;8, 16, 20, 24, 32, 64.

7. Yem otnuuaercs ctpykrypa MII ot apxutextypst MIT?

a) CTPYKTYpa He BKIFOYAET TOJIHKO METOABI aIpECallHH;

0) + apXuUTeKTypoil MHUKpOMpoIleccopa Ha3bIBaeTCs KOMIUIEKC €ro amnmapaTHbIX |
MPOTPaAaMMHBIX CPEJICTB, TMPEIOCTABISEMBIX TOJB30BATENI0, a CTPYKTypa MHKPOIPOIECCopa
OTIpeNIeIIeT COCTaB M B3aMMOJICUCTBHE OCHOBHBIX YCTPONCTB M OJIOKOB, Pa3MEIEHHBIX Ha €ro
KpPHUCTAILTIE;

B) CTPYKTYPOH MHKPOIPOIIECCOpPa HA3bIBAETCS KOMILIEKC €r0 anmapaTHbIX H MPOrpPaMMHBIX
CPEJICTB, MPEIOCTABISIEMBIX MOJIb30BATENIO, & APXUTEKTypa MUKPOIPOIIECCOpa OINpPEAeIIsieT COCTaB
Y B3aUMOJICCTBUE OCHOBHBIX YCTPOUCTB M OJIOKOB, pa3MEIICHHBIX HA €r0 KPUCTAJLIE,

I) apXUTEKTYpOH MHUKPOIPOIECCOpa HA3bIBAETCS KOMIUIEKC €ro MPOTrpaMMHBIX CPEACTB,
MPEAOCTABIAEMbIX IOJIb30BATENIO, a CTPYKTypa MHKPOIPOIIECCOpa ONpeAensieT COCTaB U
B3aMMO/ICCTBHE OCHOBHBIX YCTPOMCTB U OJIOKOB, Pa3MEIIEHHBIX Ha €r0 KPUCTAJLIE.

8. HaitguTe oCHOBHBIE HEIOCTATKM ACHHXPOHHBIX MarucTpajie.

a) + CKIIOHHOCTh K 3aBHCaHHUIO, CII0KHOCTh HHTEP(HEHCHBIX OJIOKOB;

0) CKJIOHHOCTh K HEYCTOMUYUBOU paboTe, CI0KHOCTh HHTEP(EHCHBIX OJIOKOB;

B) CKJIOHHOCTH K 3aBHCAHUIO, TOBBIIICHHBIC TPEOOBAHMSI K PA3psAAHOCTH MUKPOIIpOIIEccopa

I') TOBBIINICHHBIE TPEOOBAHHMS K TAKTOBOM YAacTOTE MHKPOMPOIECCOPa, CKIOHHOCTh K

3aBHCAaHUIO.



9. B ueMm cocTouT crienuduka MuH agpeca U JaHHBIX?

a) OHM UMEIOT OJMHAKOBYIO LIMPUHY;

0) oHu 00€ IByHAIpaBJICHHBIC,

B) IIMHA ajpeca BCerjJa JBYHANpaBlIeHHas, a IIMHA JaHHbIX MOXET ObITh Kak
JIBYHAIIPaBJICHHOM, TaK U OJJHOHAIIPABJICHHON;

r) + IIMHA JaHHBIX BCErJa [BYHAINpPaBJICHHAs, a IIMHA aJpeca MOXET OBITh Kak
JIBYHAIIPaBJICHHOM, TaK ¥ OJHOHAIIPABIICHHOM;

10. Ha xakue ctyneHu aenurcs 6-ctyneH4arsiii kouseiiep B MII?

a) BbIOOpKA OouepeJHONH KOMaH[bl, AEKOAMPOBAHUE OYEPEIHOM KOMaHbl, (OPMHPOBAHUE
ajzipeca oIepas/ia, OKUJAaHNE, BBINOJIHEHUE ONEpalluy, pa3MELICHUE PE3yJIbTaTa B aMsITH;

0) + BbIOOpKA OYepeHOM KOMaHbI, IEKOIUPOBAHUE OYEPETHON KOMaH b, (hopMUpOBaHHE
azipeca olepaHza, IPUEM OIlepaH/ia U3 IaMAITH, BBIIIOJIHEHUE Ollepalliy, pa3MELICHUE pe3ybTaTa B
NaMsATH;

B) BBIOOpKA OUYEpEIHON KOMAaHIbI, JEKOJUPOBAHUE OUEPEIHON KOMAaHIbI, IPOCTOM, IPUEM
orepaH/a 13 MaMATH, BBIIIOJIHEHNE Ollepallii, pa3MelIeHUE pe3yJibTaTa B IaMsITH;

r') BbIOOpKa OouepeqHONH KOMaH[bl, AEKOAMPOBAHUE OYEPEAHOM KOMaHIbI, (OPMHUPOBAHUE
ajzipeca onepasia, OKuJaHue, IpUEM OlepaHa U3 aMATH, BBIIIOJIHEHHUE Ollepaliy.

11. Haiinute rnmaBHOE MPEUMYIIIECTBO ACUHXPOHHBIX MarucTpajiei nepe;; CAHXpOHHBIMH.

a) UCII0JIb30BAHNUE CUTHAJIA KBUTUPOBAHUS;

0) HOBBIILIEHHAS CII0)KHOCTh UHTEP(PEHCHBIX OJI0KOB;

B) + BO3MOXHOCTb PabOThl MHKpPOIIpOIleccopa € KaXJbIM U3 YCTPOHCTB C MaKCHUMalIbHO
BO3MOYHOM ISl HETrO CKOPOCTBIO;

I') YBEJIMYEHHOE KOJIMYECTBO JIMHUI LIMHBI YIIPABICHUS.

12. Kak obecreunBaeTcsi BO3MOXKHOCTh PabOThl HECKOJIBKUX MOIYJIE€H Ha OAHY JIMHHIO
LIVHBIL.

a) MyJIbTUIIJIEKCUPOBAHUEM JINHUU;

0) + UCIOJB30BaHNEM BBIXO/IHBIX KACKa/I0B UCTOYHUKOB CUTHANA C 3 COCTOSHUSIMU;

B) + MHCHOJB30BAHUEM BBIXOJHBIX KAacKaJOB HCTOYHUKOB CHUTHaja C OTKPBITBIM
KOJJIEKTOPOM;

') + UCIOJIB30BaHUEM BBIXOJIHBIX KAaCKaJ0B MCTOUYHHUKOB CUTHAJA C 3 COCTOSHUAMHU JIHOO C
OTKPBITHIM KOJJIEKTOPOM.

13. Yem omiMuaeTcs cucTeMa C JIBYXIUMHHOW OpraHu3alUeil OT CHCTEMBI C
MYJIbTUIUIEKCUPOBAHHOW IIMHOMN aJpeca - JaHHBIX.

a) + TOJTBKO Ha3BaHUEM;

0) pa3psAIHOCTHIO;

B) HAJIMYHUEM HCCKOJIBKUX OIICPALMOHHBIX 6J'IOKOB;



I') TUIIOM apXUTEKTYPHI.

14. Yem oTnMuaeTcsi MUKPOKOHTPOJIEP OT YHUBEPCAIBLHOTO MUKPOIIPOLIECCOPA.

a) Ha3BaHHEM;

0) pa3psAIHOCTBIO;

B) + HAJIMYMEM SHEPTrOHE3aBUCUMOI MAMSTH IIPOrpaMM;

') TUTIOM apXUTEKTYPHI.

15. Mukponpoueccopsl Kakoi TpYIIIbl SBJSIOTCS CaMbIM MAacCOBBIM H3JEIIMEM CPEBCEX
MHUKPOIPOLIECCOPOB.

a) uudpoBbie CUTHAIBHBIE IPOLECCOPDL;

0) yHUBEpCaIbHbIE MUKPOIIPOLIECCOPHI;

B) + MUKPOKOHTPOJUIEPHL;

T') CeKIIMOHUPOBAHHBIE MUKPOIIPOIIECCOPHI.

16. Uto noHuMaeTcs noJ pa3psAHOCTbIO MUKPOIIPOLIECCOPA.

a) pa3psAIHOCTH IIMHBI aIpeca;

0) -+ pa3psIHOCTh MIMHBI JAHHBIX;

B) pa3pAIHOCTD UIMHBI YIIPABJICHHUS,

T') pa3psiIHOCTh PETUCTPOB.

17. B Kakoll  XpOHOJIOTHYECKON  IOCJIEAOBATEILHOCTH  MEHSIAch  Pa3psIHOCTh
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 IOCIIEN0BATENBHOCTH MEHSIACh PAa3PAIHOCTD IIMHBI aapeca
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. Kakne npu4nuHbI CHUKAIOT TPOU3BOJUTENBHOCTh KOHBEHEDA.

a) OXKHUJaHUE;

0) POCTOIi U BETBIICHMUS;

B) + IIPOCTOM, OKUJAAHNUE U BETBIICHHUS;

I') O)KUJJaHUE U BETBIICHUS.

20. C geM cBsI3aHO OXKHJIaHUE TIPU pabOTE KOHBEHepa.

a) HU3KOM TaKTOBOM 4acCTOTOI;



0) + OTCYTCTBHEM HYXHBIX 3HAYCHHMI ONEpPaHIOB, KOTOphie (HOpPMHUPYIOTCS B
MPEIIIECTBYIONUX KOMaH/aX;

B) BBINOJIHEHUEM BETBIICHUS;

T') HEZIOMYCTUMbIM KOJIOM KOMaH/Ibl.

21. Kakasg BepoOsSTHOCTh NPaBUJIBLHOTO NPEACKA3aHHUS BETBIEHUS IPU HUCIOJIb30BAHUU
CTAaTUCTUKH (BEpXHsIA IPAHUIIA).

a) 50%;

0) 99%;

B) + 95%;

r) 80%.

22. Kakas BepOSTHOCTh MPABWIBHOTO TIPEJICKa3aHUsl BETBJICHUS 0O€3 HCIOJIb30BaHUS
CTATUCTUKH (BEpXHsIS IPAHMIIA).

a) 50%;

6) 99%;

B) 95%;

r) + 80%.
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1. TlocTpouTth BpeMeHHYIO TuarpaMMy curHaia Ha Beixoje Q.
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9. 3anuuuTe U ynpocTuTe ypaBHeHuUe Jornyeckoit pynkuuu F, peanusyemoit cxemoii:



: _}L

A—

A—

10. ITocTpouTh BpEMEHHYIO AMAarpaMMy CUTHajia Ha Bbixoze Q.

nonononones

< 2 Q

1| THQ |
— {
1 }—F 5

11. [TocTpouTh BpeMEHHYIO TUarpaMMy CUTHasa Ha Beixoje Q.
{'1

e, 000 N0n.

B
—C |_| t
« 'R Q R
t
Q
t

12. [TocTpouTh BpEMEHHYIO TMarpaMMy CUrHajia Ha Beixoje F.

A |—|t

F B

F

13. Banumure U ynpocTuTe ypaBHeHHe Jorudyeckoi pyHkuuu F, peannsyeMoil cxemoii:

AJg

G

p—{ [ L

AJg
o

L1 F

E_




14. TlocTpouTh BpEMEHHYIO AMAarpaMMy CUTHajia Ha Bbixoze Q.
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