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Psazanb



1. OBIIME MMOJIOKEHUSA

OrneHOYHBIE MaTEePHAIIBI — 3TO COBOKYITHOCTh YI€OHO-METOAMYECKNX MaTepPHaioB (KOHTPOIBHBIX
3alaHuii, omucaHul GopM © Tporeayp), MpeIHa3HAYCHHBIX JUIsl OINEHKA KadecTBa OCBOCHHS
00yJaroUIMMUCS JTAHHOW JMCHUILIMHBI KaK YacTH OCHOBHOM mpodeccHOHANbHOW 00pa3oBaTenbHON
MIPOTPAMMBIL.

Ilenp — OLEHUTH COOTBETCTBHE 3HAHUM, YMEHUN W YPOBHS NPHOOPETCHHBIX KOMIIETCHIIUN,
oOyuatoruxcs 1ensam u TpedoBanusm OITOII.

OcHoBHas 3a7ada — OOCCIEYUTh OLEHKY YPOBHA C(HOPMHUPOBAHHOCTH OOIIEKYJIBTYPHBIX,
o01enpodhecCHOHATBHBIX U TPO(YECCHOHATBLHBIX KOMITETCHIIHM.

KonTpons 3HaHMA 00y9IaronIuxcst MPOBOIUTCS B (hOpME MTPOMEKYTOUHOM aTTECTAIIUH.

IIpoMexyTOUHBII KOHTPOJIb IO AUCLUUIUINHE OCYIIECTBIISIETCS POBEACHUEM 3K3aMEHA.

2. OIIMCAHUE MMOKA3ATEJIEA U KPUTEPUEB OLIEHUBAHUS KOMIIETEHIIAMA

ChopMHpPOBAaHHOCTh Ka)X/IO0H KOMIIETEHIMH B paMKaX OCBOGHHUS JaHHOW AWCLUILIHHBI
OLICHMBAETCS [10 TPEXYPOBHEBOM LIKAJIE:

1) mnoporoBelii YpOBEHb SBISIETCS OOS3aTENBHBIM JUISi BCEX OOYYArONIMXCS MO 3aBEPUICHUH
OCBOCHHSI IUCLUILIINHBI

2) TpOIBHHYTHIA YpPOBEHb XapaKTEPH3YETCsl MPEBBIIICHHEM MHHUMAJBHBIX XapaKTEPUCTHK
c(OPMUPOBAHHOCTH KOMIIETEHIIMH T10 3aBEPILIEHUH OCBOCHUS AUCIMILINHBL

3) DOTaJOHHBIA yPOBEHb XapaKTEPU3YeTCs MAaKCHMAalbHO BO3MOXKHOH BBIPAKEHHOCTBIO
KOMIIETEHLIUH U SIBJISIETCS] BA)KHBIM Kau€CTBEHHBIM OPUEHTHPOM JUI CAMOCOBEPIICHCTBOBAHUS.

YpoBeHb 0cBOCHHMS KOMIIETEHIH, (POPMUPYEMBIX TUCLUIINHOM:

a) onucavue Kpumepues U WKaibl OYeHUuBaArusl mecmupoearus.

IIxana oueHUBaHUSA Kpurepnii

3 Gamna YpPOBEHb YCBOCHUS MaTeprana, mpeayCMOTPEHHOTO MPOrpaMMOii:

o MIPOLICHT BEPHBIX OTBETOB Ha TECTOBBIE BONPOCHI OT 85 1o 100%
(TaNOHHBIN YPOBEHB)

2 Ganna YPOBEHb YCBOEHHS MaTepHala, IpeayCMOTPEHHOTO MPOrPaMMON:

N MIPOIIEHT BEPHBIX OTBETOB Ha TECTOBBIE BONPOCH! OT 75 10 84%
(TIpOIBUHYTHIN YPOBEHB)

1 6amr YPOBEHb YCBOEHHUS MaTepuaa, IpelyCMOTPEHHOTO ITPOrpaMMOM:

N MPOIIEHT BEPHBIX OTBETOB Ha TECTOBBIE BOMPOCH! OoT 60 10 74%
(TIOpOTOBBIN YPOBEHB)

0 6ayutoB YPOBEHb YCBOEHUS MaTepraa, IpeayCMOTPEHHOIO IPOTrPAMMON:
MPOLIEHT BEPHBIX OTBETOB Ha TecToBbIe BoIpockl oT 0 10 59%

6) OnucaHue Kpumepues U WKaibl OYeHusarnusl meopemuiecKkoco sonpoca.

Hlkana oyenusanusn Kpurepnii

3 Gamna BBICTaBIIICTCS CTYACHTY, KOTOPBIM Jajl ITOMHBIN OTBET HA BOIIPOC,
MoKasaj NIyOOKHe CHCTEMaTU3UPOBAHHBIE 3HAHHS, CMOT IIPHBECTH

(3TanoHHBIN YPOBEHB)
pUMEpPBI, OTBETUJI Ha IOMOJHHUTEILHBIEC BOMPOCH MPENoAaBaTeIsl.

2 Gamna BBICTABIISICTCS CTYAEHTY, KOTOPBIN J1ajl MOJIHBIM OTBET HA BOIIPOC, HO HA

MIPOABUHYTHIN YPOBEHD
(np YR YD ) TOMOIIbIO HABOJISIIIIMX BOIPOCOB.

1 Gamn BBICTABJIACTCA CTYACHTY, KOTOpLIﬁ Jajl HETIOJIHBIM OTBET Ha BOIIPOC B
OujeTe U CMOT OTBETHTh Ha JAOIMOJHUTCIBHBIC BOIIPOCHI TOJIBKO C

(IOporoBEIii ypOBEHB)
TTOMOIIBIO MTPENOJABATEIS.

0 6amnoB BBICTABIIIETCS CTY/I€HTY, KOTOPBIM HE CMOT' OTBETUTH Ha BOIIPOC

6) onucanue Kkpumepues u WKajlbl OYyeHUSAHUA npaKkmu4ecKozco 3A0AHUA.

IIIxana oneHHBAHUA Kpurepnii

3 Gamna 3amaya pelieHa BEpHO

HEKOTOPBIC AOIMMOJIHUTEIIbHBIC BOIIPOCHI IMPEIIOAaBaTEIIA OTBETUII TOJIBKO C




(3TanOHHBINA YPOBEHB)

2 Gamna 3anmaga pemieHa BEpHO, HO UMEIOTCS TEXHHYECKHE HETOYHOCTH B

(TIpOIBUHYTHIN YPOBEHB ) pacacrax

33.,[[3'{3 peieHa BEPHO, € JOMOJIHUTCIbHBIMU HABOAAIIIMMHU BOITPOCAMHA
npenoaaBaTeisa

1 Gamn

(TIOpOroBBIN ypOBEHB)

0 6asoB 3amaya He perieHa

Ha 3auém BbIHOCUTCS. TECTOBOE 3ajlaHue, 1 TeopeTuueckuit Bompoc, 1 mpakTUUYecKuil BOMpoC.
CryneHT MoxeT HaOpaTs MakcuMyM 9 OamoB. UTOroBeIli cyMMapHBIN Oalll CTy/I€HTA, TIOTYYeHHBIN TpU
MPOXOXKACHUM NPOMEKYTOUHOH aTTeCTalliH, MEpeBOAUTCS B (OPMY IO CHCTEME «3aUTCHO», «HE
3a4TEHO.

IIxaa oueHUBaHUSA Kpurepnii

3a4TEHO 5 -9 6anmnoB OO0s13aTeTPHBIM yCIIOBHEM SIBJISIETCS BBIIOTHEHUE
BCEX TMPEIyCMOTPEHHBIX B TEYEHHE CEMecTpa
3a7aHui
HE 3a4TE€HO 0 — 4 6amnos CTyneHT He BBIITOJHII BCEX NMPEAYCMOTPEHHBIX B
TEUCHUE CEMECTPa TEKYIIUX 3aJaHUHI

3. HACITIOPT ®OHJA OHEHOYHBIX CPEACTB IO JUCHUIIJIMHE (MOAYJIIO)

Ne KonTposupyemsie pazaesl (Temsl) gucuuniaunsl | Kox konrposmpyemoii | HaumenoBan
n/n KOMIIleTeHUNHU (WiIu eé ue
(pe3yJabrarsl 10 pa3aesiam)
4acTH) OLICHOYHOTI' 0
MepOonpHUsATHS
1 2 3 4
1 Tema 1. ApXUTEKTYphI COBPEMEHHBIX [1K-4.1, T1K-4.2, 3auéT
MHKDOIIPOLECCOPHBIX CHCTEM 1K-4.3
2 Tema 2. BerunciaurenbHble CUCTEMBI Ha 0ase I1K-4.1, I1K-4.2, 3a4éT
MHKPOKOHTPOJIIEPOB IK-4.3
3 Tema 3. ApXUTEKTypHBIE OCOOCHHOCTH I1K-4.1, I1K-4.2, 3auéT
COBPEMEHHBIX BCTPaWBAEMbIX CHCTEM 11K-4.3
4 Tema 4. AHanmM3 y370B MUKPOITPOILIECCOPHBIX IK-4.1, TIK-4.2, 3a4€T
CHCTEM IK-4.3

4. TUITIOBBIE KOHTPOJIBHBIE 3AJIAHUSA WJIN NHBIE MATEPHAJIBI

4.1. IIpomesicymounan ammecmayusn (IK3amen)
IIK-4: Cnioco0eH ocymecTBJIATH MOAEJIHPOBAHNE U AHAJIH3 Pa0OThI CHHTE3MPOBAHHBIX IM(PPOBBIX
YCTPONCTB, BHIIOJHATH
IIK-4.1. BoInoHAeT apryMeHTHPOBAHHBIX BBIOOP MPOrpaMMHO-ANNAPATHBIX CPEACTB peaIn3alun

3HATh
0COOCHHOCTH COBPEMEHHOM 3JIEMEHTHOU 0a3bl CHCIIMATU3UPOBAHHBIX BHIYMCIUTECIBHBIX CUCTEM

YmerThb
BBITIOJHATH apTyMEHTUPOBAHHBIN BHIOOP apXUTEKTYPHI CIICIIUATN3UPOBAHHBIX BEIYUCIUTENLHBIX CHCTEM
APXUTEKTYPbI

Baanern
HaBBIKAMH MOMCKA U aHAJM3a TEXHUYECKON JOKYMEHTALMK BBIYUCIUTEIbHON TEXHUKU

[IK-4.2. Pa3padaThiBaeT MporpaMMHoOe oGecriedeHue Ui peaaTu3anii aJiroputMoB udposoii
00padoTku MHpopMaMH




3unaThb
OCHOBHBIE METOJIBI U aJITOPUTMEI IT(poBOi 00pabOTKHN HHPOPMAITIH

YmMmeTh
BBIOMPATh APXUTEKTYPY U BBIOJIHATH PEAIU3AIHIO OTICIIBHBIX Y3JI0B BRIYUCIUTEIbHOW TEXHUKU

Baagern

HaBbIKaMU pa0OTHl B MHTETPUPOBAHHBIX CpellaX pa3padOTKH MPOrpaMMHOT0 00ECIIeUueHUs M CUCTEMAax
aBTOMaTI/ISI/IpOBaHHOFO HpOCKTI/IpOBaHI/IH annapaTHor (0] O6CCHC‘1€HI/IH JJIA CHCHI/IaHI/ISI/IpOBaHHI)IX
BBIYHUCIINTCIIBHBIX CUCTEM

IIK-4.3. PazpadaTbiBaeT TecTOBBIE BO3/IeiicTBHS VISl BepupuKanuu onucanusi nu¢poBbIX 6J10K0B

3HATH
MTOJIX OB TIO TECTUPOBAHUIO U aHAITN3Y Y3JIOB CIICIIMATU3UPOBAHHBIX BEIYHCIUTEIHHBIX CUCTEM

YMmethb
MIPUMEHATH Ha MPAKTHKE MOAXOJIBI IO OTIAKE Y3JI0B MUKPOITPOIIECCOPHBIX CHCTEM

Baagern
HaBBIKAMH aHAJIIN3a PE3yIbTATOB TECTHPOBAHUS MUKPOIIPOIIECCOPHBIX CUCTEM

a) munoevie mecmoewvle 60nPoOCsHl 3aKPvLIM 020 munda:

1. IIpomreccop MukpokouTpouiepa 1986BEIX mmeeT pa3psmHOCTb:
a. 8 our

6. 16 6ut

B. 32 OuTa

r.64 outa

2. Kakoii ab0peBuatypoii 0003Ha4ar0TCs CTaHIapTHBIE OubaroTeku siyipa Cortex
a. CMSIS

6. StdPeriph

B. HAL

r. CortexCore

3. Kakyto ¢pynkuuto Bemonaset 6ok PLL B TaktpoBanuu nporeccopa?
a. MyJIbTUILUIEKCHUPYET CUTHAIBI CHHXPOHU3AIINH

0. BrimonasieT npeaieneHnue TaKTOBOW YaCTOThI

B. BbINoJIHAIeT YMHOKeHUE TAKTOBOI YaCTOThI

r. KoHTponupyer cocTossHHE BHELIHUX T€HEPATOPOB

4. CTopoxeBoii TaliMep UCTIONb3YeTCs UIst?

a. popmupoBanus LHINM

0. KOHTPOJIsI BBINOJIHEHHUSI POrpaMMBbI, H cOpoca B ciIyvae 3aBUCAHUSA
B. BBIJICTICHUS KBaHTa BPEMEHH s 33724 IpH ucrnoias3oBanmu OCPB

T. pabOThI YaCOB peaTbHOI'0 BPEMEHU

5. Cxonbko perucTpoB 010ka 6aTapeitHOro ToMeHa MOXKET UCIIOIB30BATHCS ISl X PAaHSHUS
NAHHBIX?

a. 10

0.12

B. 14

r. 16

6. PesxuM moaTsikku mopra (K MUTAHUIO UK K 3eMJIE€) UCIIONb3YETCs B
a. pe:xkuMe BBoja HHpopManumn

0. aHAIOrOBOM pekuMe npu noakmtoueHnn Kk AL

B. JUIsl IOAKJIIOYEHUS BbIBOJIA TaiiMepa B peskxume TTNUM

T. AaHAJIOTOBOM pexuMe npu noaxiaodenun Kk LIATT




7. Tabnuia BEKTOPOB MPEPHIBAHUN XPAHUT

a. uraru coOBITHH TIPepbIBAHUI

0. peructpsl koHTpouiepa NVIC

B. 00paOOTYHMKH TTpEephIBAHUI

I. agpeca npoueayp 06padoT4NKOB NpepbIBaHUI

8. PaspsiaHocTh pesynbTara npeodpazosanus ALIL B8 MK 1986BE9x
a. 8 our

0. 10 our

B. 12 Out

r. 16 our

9. Unrepdeiic UART He aBnsercs
a. CHHXPOHHBIM

0. mocnenoBaTeNbHBIM

B. IyTJIEKCHBIM

T. TUPPOBEIM

10. Kaxkoii uatepdeiic He moanepKUBaeT MOKIIOYEHIE HECKOIBKUX YCTPOHCTB
a. SPI

0. UART

B. CAN

r. 12C

0) munogule mecmnoevie 60nPOCHL ONKPLIMO20 MUNG:
1. — MHKpOIPOLIECCOpHAs CHCTEMa, BBINOJIHEHHAs Ha OJHOW MHKpOCXEMe,

coJieprKalas mporeccop, namsTh, nepudepuiiHbIe YCTPONCTBA, HHTEPQEHCHI sl 0OOMeHa HH(pOpPMAaIIHEH.
Omeem: MuKpoKoHmpoiep;

2. Kourpomrep 111 obecrieurBaer B3aumoneiicTeue 0e3 yyacTus Iporeccopa.
Omeem: nepughepuu u namamu;

3. [Ipotiecc MPHOCTAaHOBKHU BBIMOIHEHUSI OCHOBHON IIPOrpaMMBI il 00pabOTKU UCKITIOYEHHsI Ha3bIBACTCS

Omeem: npepviganuem.

4. MUKpOKOHTPOJUIEP XPAaHUT MPOrpaMMy B TOCTOSIHHON IaMsTH, a JaHHbIE B OIEPATUBHOM, YTO
COOTBETCTBYET ApPXUTEKTYpE.
Omeem: 2apeapockoii

5. BrIBOJBI MUKPOKOHTpOIJIEpa MOT'YT paboTaTh B OHOM M3 CIEAYIOIINX PEKUMOB: aHAIOTOBBIH, TIOPT,
OCHOBHAas! (QYHKITHS, , .
Omeem: anbmepHamugHas, nepeonpeoenenHan.

6. YnpaBieHHe CKOPOCTBIO BBIBOJIA TIO3BOJISICT U3MEHUTH CKOPOCTh (hOPMUPOBAHUS CUTHaJA:
Omeem: hponma

7. BHemHwmii TakTOBBIN pe3oHaTop LSE Moxer ucmonb3oBathes s
Omeem: uacoe peanvnozo epemenu

8. CroporkeBoit Taiimep obecrieurBaeT BBIMOIHEHUE KOHTpOJIJIepa B Cllydae 3aBHCaHUS IIPU
obpaboTke.
Omeem: nepesazpy3ku

9. Taiimeppl 001IEro Ha3HAYCHHS UMEIOT PA3PsTHOCTD OUT.
Omeem: 16



10. SPI siBisieTcst CHHXPOHHBIM uHTepdeiicoMm nepeaayn JaHHbBIX
Omeem: nocnedogamenvHbIm

8) munoebsle npaKkmuieckKue 3a0anusn:

3aganme 1. OnummTe npouenypy nHumanu3anuu BeiBonoB PortCO u PortCl B pexxume BBOIA
uHGOPMAIUH ¢ TIOATSHKKOW K MUTaHUI0. (MConb3yst oubnuorexu StdPeriph)

3aganue 2. OnumuTe MOCIEAOBATENBHOCTh HHUIMAIM3ALWN CHUCTEMBl TaKTUPOBaHUS
IIpoLIECCOPa € EPEXOAOM HA BHEIIHUI TAKTOBBIA FE€HEPATOP.

3aganue 3. OnummTe MNpouenypy WHUIHMAIM3AIUN CHCTEMHOrO TaliMepa, ¢ (OpMHUPOBaHHEM
npepbiBanus uepe3 1 cekyHmy. (ucnomib3ys oudnuorexku StdPeriph u CMSIS)

3apanue 4. Onumute nporenypy nannuammzannu uaTepdeiica UART ¢ mapamerpamu: 1 crorm
OuT, 6e3 KOHTPOJS YCTHOCTH, CIIOBO JAHHBIX — 80WMT, ckopocTh oOMeHa 9600 Out/c. (MCmONB3ys
oubmuorexu StdPeriph)

3aganme 5. Onwummte 0oO0pabOTYMK TMpEphIBaHHs Ul 3aXBaTa 3HAYCHUS, MOJIYYCHHOTrO IO
unteppericy UART. (ucnonb3ys oudnuotexku StdPeriph)

TunoBbie TCOPETUYCCKHUE BOIIPOCHI HA IK3aMEH IO TUCHHUIIJIHHE!

TToHsiTHE MUKPOITPOIIECCOPHON CUCTEMBI.

Apxurextypsl MIIC

[Toaxoaw! mo npoexktupoBanuto MIIC

CoBpeMeHHBIE TOIXObI 10 Pa3BUTHIO MUKporporeccopos u MIIC.

MUKpPOKOHTpOJIJIEp KaK MHKpoIponeccopHas cucrema. OOmue TOHSTUS, Ha3HA4YCHUE,

(yHKUMOHANBHBINA COCTaB.

MuxkpokoHTposiepsl cemeiictea Microchip AVR. Xapakrepuctiku. OyHKIIMOHAIBHBIN COCTaB.

Apxurektypa MukpokonTpoiuiepoB AVR ATMEGA328

Cucrema koMaHn MukpokoHTpoiiepoB AVR ATMEGAS328.

[IporpaMmupoBanre MUKPOKOHTPOJUIEPOB Ha A3bIKaX BBICOKOTO ypoBHA. OOIIME TOIXOMBL.

10. CranpaptHble OMONMMOTEKH, HCIOJIB3YyeMble NPH NPOrPaMMUPOBAHMH MHMKPOKOHTPOJUIEPOB C
snpamu AVR.

11. ApxurexTypa MUKpoKoHTposuiepoB Munanagp MDR1986BE9X.

12. Cucrema komana mukpokoHTpoiepo AVR ATMEGAS328.

13. ITapannenbHblii TOPT U BBIBOJIBI OOIIET0 HA3HAYCHHUS.

14. Cucrema npepeIBaHUi

15. Taitmepsr CUCTEMHBIN TaiiMep.

16. Taiimepsr CTOpOXKEBBIE TAMEPEHI.

17. Tatimepsr Tatimepsr oO1IeT0 Ha3HAUSHUSI.

18. bnok 6atapeiiHoro JoMeHa 1 4achl peaJbHOro BpeMEHH.

19. locnenoBatensublii nunTepdeiric UART.

20. TTocnenoBatenbHbIi nHTEpdEiic SPI.

21. TocnenoBarenbubiii HHTEPdEiic 12C.

22. TlocnenoBarenbHblit mHTEpdeiic CAN.

23. Ananorossie nHTEpdEiichl MK.

24. KoHTpomiep MpsMOro A0CTyNa K MaMsITH.

25. OmnepatroHHBIE CHCTeMBI peanbHoro Bpemenn. RTX OS.

26. Pazpabotka apxurextypsl MIIC.

27. Pa3paboTKa CUCTEMBI KOMaH]I.

28. Pa3paboTka cHCTEMBI TAKTUPOBAHUSI.

29. Pa3paboTka perucTpoBoro 3aroMHUHAIOIIEr0 YCTPOICTRA.

30. Pazpabotka AJIY 3amoMuHaIOIIEro ycTpoicTBa.

31. Pa3paboTka yCTpOHCTBA yIIPaBICHHUS 3alIOMUHAIOIIETO YCTPOHUCTBA.
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