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1. OBIIME ITOJIOKEHUA

O1eHOYHBIE MaTepHaIbl — 3TO COBOKYITHOCTh yYeOHO-METOJUUECKUX MaTEpHAaioB (KOHTPOJIBHBIX
3aIaHUM, OomMHMCaHWid (GopM U TPOUEAYp), NMPEJHA3HAUCHHBIX JUISI OICHKHM KAadyecTBa OCBOCHUS
00yJaromuMHCs TAHHOW JUCIUTUTHHBI KaK YacTU OCHOBHOU MpodeccuoHanbHOM 00pa3oBaTeIbHOM
MIPOTPaMMBI.

I{enb — OLEHUTH COOTBETCTBHUE 3HAHUH, YMEHHH M yPOBHS MPUOOPETEHHBIX KOMIIETCHIIUH,
oOyyarommuxcs 1eiasam u TpedosanmsM OITOIT.

OcHoBHas 3ajaya — OOCCICYUTh OLICHKY YPOBHS C(HOPMHPOBAHHOCTH OOIICKYJILTYPHBIX,
o61IenpodeccuoHaNbHBIX U IPOQecCHOHATBHBIX KOMIICTEHITUH.

KoHTposb 3HaHWH 00y4aroIuX csl MPOBOIUTCS B (hopMe TIPOMEKYTOUYHOM aTTECTAINH.

[TpoMerxy TOUHBINH KOHTPOJB IO JUCIMIUTHHE OCY IECTBIISCTCS MPOBEICHUEM dK3aMCEHa.

2. OMMCAHUE MOKA3ATEJEN U KPUTEPUEB OLIEHUBAHWS KOMIETEHIUIA

ChopMupOBaHHOCTh KaXXIOM KOMIIETEHIIMM B paMKaX OCBOCHHS NAaHHOW TUCIHITIUHBI
OLICHUBAETCs 10 TPEXYPOBHEBOM LIKAIE:

1) mOopoTOBBI YPOBEHD SBISIETCS 00sA3aTEIbHBIM JUISl BCEX 00YUYarOLIMXCS 110 3aBEPIICHHN
OCBOEHHUS IMCLMILIMHBI,

2) TPOJBHHYTHINA YPOBEHb XapaKTEPHU3YESTCs MPEBBINICHUEM MUHUMAI bHBIX X apaKTePHCTHK
c(hopMHUPOBAHHOCTH KOMITETEHITUH MO 3aBEPIICHUH OCBOCHUS JUCIUTUINHBL,

3) OoTalloOHHBI YPOBEHb XapaKTEPU3yeTCs MaKCUMaJIbHO BO3MOYKHOW BBIPAKCHHOCTBIO
KOMIIETEHIIMH U SIBSETCS BaKHBIM Ka4€CTBEHHBIM OPHUEHTUPOM JJIsl CAMOCOBEPILIEHCTBOBAHUSI.

YpoBeHb 0CBOCHMSI KOMITETeHIM i, ()0 pMHUPY eMBbIX A CI{ATIJIVH O :

a) onucanue Kpumepues u iKajivbl OoyeHusarnusl mecmupoearusi.

Il kaja oneHMBAHUSA Kpurepuii
3 6anna YPOBEHb YCBOEHHSI Marepraa, mpe Ly CMOTPEHHOT' O TP OTPaM MO
N MPOLIEHT BEPHBIX OTBETOB HA TECTOBbIE BONPOck! 0T 85 10 100%
(sTasIOHHBIN YPOBEHD)
2 6anna YPOBEHb YCBOEHHS MaTepyara, Ipe Ly CMOTPEHHOr0 TPOrpaMMO¥:

. MIPOLIEHT BEPHBIX OTBETOB HAa TECTOBBIE BOIPOCHI OT 75 110 84%
(TIpoABUHY THII YPOBEHB)

1 6ann YPOBEHb YCBOEHHS MaTepHara, Ipey CMOTPEHHOr0 ITpOTpaM MO

N MPOLIEHT BEPHbIX OTBETOB HA T€CTOBBIE BONPOCkl 0T 60 10 74%
(TTOpOTOBBIN YPOBECHB)

0 6ammoB YPOBEHb YCBOCHUS MaTepraia, p e,y CMOTPEHHOT'O TP OTpaM MO
MIPOIISHT BEPHBIX OTBETOB HAa TECTOBBIE BOIPOCH OT 0 10 59%

6) onucanue Kpumepues U Kajibl OYeHUBAHUA nmeopemudeckoco sonpoca.

IlIkana oyenueanus Kpurepnii

3 Oanna BBICTABJIACTCS CTYACHTY, KOTOPBIH Al MOJHBI OTBET HA BOMPOC,
MoKa3aJl Ty 00KHe CUCTEeMaTH3uPOBaHHbIE 3HAHMSI, CMOT TIPUBECTH

(3TaNOHHBIN YPOBEHB)
NpUMEPBI, OTBETHJI HA JIOTIOJHUTEJIbHbIEC BOITPOCHI P IO/ 1aBaTeJIs.

2 banna BBICTABIISICTCS CTYAEHTY, KOTOPBIM a1 MOJHBIA OTBET HA BOIIPOC, HO Ha
HEKOTOPBIE JOMOIHUTEIbHBIE BOTIPOCHI IPENOIABATENS OTBETHII TOJBKO C

OPOJIBUHYTEIA YPOBEHD
( poa y yp ) NOMOIIBI0 HABOJASII X BOIIPOCOB.

1 6ann BBICTABJIACTCA CTYACHTY, KOTOpBIfI Jall HEIIOJIHBIN OTBET Ha BOIIPOC B
OuIeTe ¥ CMOT OTBETUTH Ha JAOMOJIHUTCIIBHBIC BOIIPOCHI TOJIBKO C

(TIOpOTOBBIH yPOBEHB)
HOMOIIIBIO MTPENO/1aBaATElIsL.

0 6annos BBICTABIISETCS CTYAEHTY, KOTOPBIA HE CMOT OTBETHTH HA BOTIPOC

6) onucanue Kpumepues U WKajbl OyeHUBAHUA npaKmu4eCcKkoco 3a0aHUsL.

IIIxaja o eHMBAHUSA Kpurepuii

3 6anna 3agaya pemieHa BEpHO




(3TanoOHHBINA YPOBEHB)

2 banna 3ajaya pelieHa BEpHO, HO UMEIOTCSl TEXHUYECKUE HETOYHOCTH B

(IpOIBUHY THI Y POBEHB) pacuerax

1 6ann 3ajiava pelieHa BEpHO, C JOMOJIHUTEIbHBIMHU HABO IS IIMMHU BOTIPOCAMU

. IpenojaBarens
(TIOpOTOBBIN yPOBEHD)

0 6amnoB 3ajaya He pelieHa

Ha 3auém BBIHOCUTCA: TECTOBOE 3a7jaHKe, | TeopeTHIecKuii BOpoc, 1 mpakTU4eCKUil BOTIPOC.
CryzaeHTt MoxeT HaOparh MakcuMyM 9 6ayutoB. ITOroBeIi cyMMapHbIi Oajut CTyIeHTa, OJTydEeHHBIH 1P |
NPOXO0XKACHUH MPOMEXYTOUHOHN aTTecTaly, NEepeBOAUTCS B GOPMY MO CHCTEME «3aUTEHO», «HE
3a4TEHOY.

Il kaJjia oueHuBaHUS Kputepuii

3a4TEHO 5-9 6annos O0s3aTeILHBIM YCJIOBHEM SIBIISICTCS BBITIOJHE HUC
BCEX MPEAYCMOTPEHHBIX B TEUCHHE CEMecTpa
3aJaHui
HE 3a4TEHO 0—4 6annos CTyJIeHT HEe BBIMOJTHII BCEX MPENYCMOTPEHHBIX B
TEYECHUE CEMECTpa TEKYIIUX 3aJaHUI

3. MTACIIOPT ®OHJA OLIEHOYHBIX CPEJICTB IO JUCLUTIJIVNHE (MO IY.JIIO)

Ne KoHnTpompyemble pa3iesbl (TeMbl) tucuuniuibl | Kox konTpoaupyemoii | Hammenosan
n/n KOMIlEeTeHIUM (MU eé e
(pe3yJabTaThl MO pa3aeaam)
4acTH) OLIEHOYHOr 0
MeponpusiTUs
1 2 3 4

1 Tema 1. ApXUTEKTYypbI COBpEMEHHBIX MK-4.1, TIK-4.2, 3a4éT
MHKPOIIPOLIECCOPHBIX CUCTEM IK-4.3

2 Tema 2. BeraucanuTenbHBIC CHCTEMEI Ha 0ase I1K-4.1,I1K-4.2, 3a4éT
MMKPOKOHTPOILIEPOB 11K-4.3

3 Tema 3. ApXHTCKTYpHBIC 0COOCHHOCTH MK-4.1, I[1K-4.2, 3a9€T
COBPEMEHHBIX BCTPAUBAEMBIX CUCTEM IK-4.3

4 Tema 4. Anayu3 y310B MUKPOTIPOLIECCOPHBIX [1K-4.1, [IK-4 .2, 3a4€T
CUCTEM [K-4.3

4. TUITIOBBIE KOHTPOJIBHBIE 3AJJAHUSA NJIU UHBIE MATEPUAJIBI

4.1. Ipomexcymounas ammecmayus (IK3aMeH)

IIK-4: CnnocobeH ocymecTBIATH MOICJIMPOBAHNE W AHAJIN3 Pa00Thl CHHTE3H POBAHHBIX U (POBBIX
YCTPOiicTB, BHINOJIHSATH

IMK-4.1. BoInoJiHsieT apryMeHTHPOBAHHBIX BbIOOP MPOrPaMMHO -aNMAPATHLIX CPEACTB peajn3auuu

3HaTL
0COOCHHOCTH COBPEMEHHOMH 3JIEMEHTHOM 0a3bl CIICIHATM3HUPOBAHHBIX BEIYHCIIUTEILHBIX CHCTEM

YmMmetn
BBIIIOJIHATH apTYMEHTHPOBAHHBINA BEIOOP apXUTEKTYPhI CIICHUATU3MP OBAHHBIX BEIYUCITUTEIILHBIX CHCTEM
apXUTEKTYPhI

Baagern
HABBIKAMU ITOMCKA ¥ aHAJIM3a TEXHUYECKO ! JOKYMEHTAIMH BHIYUCIUTEILHON TEXHUKH

IK-4.2. PazpaéaTbsiBaeT mMporpaMMHoe o0ecredeHue 1JIsl peaim3aiuy aJaropurMoB nuppoBoi
00padoTKu uHopMauun




3HaTth
OCHOBHBIE€ METOJIBI U aJITOPUTMBI U POBOIT 00padOTKH HHDOpMAITIH

YMmeTh
BBIOMPATh aPXUTEKTYPY U BBIIOJIHATH PEATU3AIUIO OTASIBHBIX Y3JI0B BEIYNCIUTEIbHON TEXHUKH

Baagern

HaBBIKAMU paOOTHI B HHTETPHUPOBAHHLIX CpeiaX pa3padoTKU IpOTpaMMHOro 00OeCIeueHHS U CUCTEMaX
aBTOMAaTHU3MPOBAHHOT'O ITPOCSKTUPOBAHHUS alllIapaTHOTO 00eCIICUCHHUS JIJIS CIICIIUA N3P OBAaHHBIX
BBIYHCIIUTEIbHEIX CUCTEM

IIK-4.3. Pa3pabdaTbiBaeT TeCTOBbIE BO3/IeHCTBHSI /151 BepH(UKA MU OTIH cAHU S HU(PPOBBHIX 0JI0KOB

3HaThH
MOJIXO/JIBI TIO TECTUPOBAHUIO M AHAITU3Y Y3JIOB CIICIIHATM3UPOBAHHBIX BEIUUCITUTENBHBIX CUCTEM

YMmeTh
MPUMEHSATH Ha IPAKTHKE MOIXObI IO OTIIAIKE y3TOB MUKPOIIP OIIECCOPHBIX CUCTEM

Baagern
HaBBIKAMU aHAJIM3a PE3yJIbTATOB TECTUPOBAHUI MUKPOTIPOLIECCOPHBIX CUCTEM

a) munoebvie mecmosuvle 60npoCobl 3AKPblIN 020 MUNA:

1. IIponeccop mukpokontpomiepa 1986BEIX nmeer pazpsiiHOCTS:
a. 8 6ur

0. 16 6ut

B. 32 OuTa

r.64 dura

2. Kakoit ab6peBuaTypoii 0003Ha4yaroTCs cTan1apTHhIe 0nbnroreku siapa Cortex
a. CMSIS

6. StdPeriph

B. HAL

r. CortexCore

3. Kakyto ¢pynkimto Beimoasiet 610k PLL B TakTupoBaHuu mporeccopa’?
a. MyJIbTUIUIEKCUPYET CUTHAJIBI CHHXPOHU3ALUN

6. BrimosiHseT npeyieneHne TaKTOBOH YaCTOThI

B. BeInosHsieT yMHOKeHIe TAKTOBOM 4aCTOThI

r. KoHTpOosmupyeT cocTosiHIE BHEIITHUX T€HEPATOPOB

4. CTOpOXKEeBOU TaliMeP UCTTIONB3Y eTCS IS ?

a. popmuposanus [HITUM

0. KOHTPOJIsI BBITIOJIHEHUSA TIPOTPAMMBI,  ¢Opoca B cJIydae 3aBHCAHUS
B. BBIJICJICHUS KBAHTA BPEMEHH JIJ1s1 33124 Tipu McTiosib3oBanuu OCPB

T. pabOTHI YACOB PEATLHOrO BpEMEHH

5. Cxoabko peructpoB 0J10ka OaTapeiHOro JOMEHA MOJKET UCTIONH30BAThCS I X paHESHUS
JaHHBIX ?

a. 10

6.12

B. 14

r.16

6. PexxrM moATsDKKM OPTa (K MTUTAaHUIO WITH K 3eMJIE) UCTIOJIb3yeTcsl B
a. peskuMe BBOAAa MH(popManm

0. aHAaJTIOTOBOM pEeKUMe TIpH Mo AKIFoueHUN K ATITT

B. U151 HOJKIIFOYEHUS BBIBOJA TaiiMepa B pexxume HINM

T. aHAJIOTOBOM peXUMe pu noaktoueHnu K [{ATI




7. TaGnuia BEKTOPOB MPEphIBAaHMI XPaHUT

a. uraru coOBITUI IPepBIBAHUIA

0. peructpsl kKoHTpouiepa NVIC

B. 00pa0OTYNKHN TIpEePHIBAHUI

I. aJjpeca nmpoueayp o0padoTUNKOB NpephIBaHU I

8. PaspsinHocts pesynbrara npeoOpazoBanust ALIIT 8 MK 1986BE9x
a. 8 our
6. 10 our

B. 12 ouT
r. 16 our

9. UnTepdeiic UART ne siBnsiercs
a. CHHXPOHHBIM

0. mocne0BaTeIbHBIM

B. IYTJIEKCHBIM

T. U POBBIM

10. Kakoii unTepdelic He moepKuBaeT MOAKIIOYEHIE HECKOJIBKIX yCTPOMCTB
a. SPI

0. UART

B. CAN

r. 12C

0) munoevle mecmossle 0NPOCbl OMKPLIMO20 MUNA '
1. — MHKpPOTIPOIIECCOPHAS CUCTEMa, BBIITOJHEHHAS HA OJTHOM MHKPOCXEME,

coJIeprKalas mporeccop, MamsTh, nepudepruiiHbe yCTPoCTBa, MHTEPQeiick 1yt oOMeHa nHpopManuei.
Omeem: MUKp oKonmpoiniep;

2. Konrporiep [/l 1 obecrieurBaeT B3anmMoieicTBIC 0e3 yuacTus rporieccopa.
Omeem: nepughepuuu namamu,

3. IIpowecc npruoCTaHOBKY BBINOJHEHHUS] OCHOBHOU MPOTPaMMBI 17151 00pabOTKH UCKITIO YeHUSI HA3bIBAETCS

Omeem: npepvieanuem.

4. MUKpPOKOHTPOJUIIEp XPaHUT MPOTpaMMy B MOCTOSIHHOW MaMsiTH, a JaHHbIE B ONEPATHBHOMU, UTO
COOTBETCTBYET apXUTEKTYype.
Omeem: zapeapockoii

5. BBIBOIbI MUKPOKOHTpPOJLIEPA MOTYT pabOTaTh B OJTHOM U3 CIICAYIOUIMX PEXKUMOB: aHATIOTOBBIN, TOPT,
ocHOBHas QyHKIMS, , .
Omeem: anvmepnamuenas, nepeonpeoeneHHas.

6. YrpaBieHue CKOpOCTHIO BEIBO/IA TO3BOMISIET H3MEHUTH CKOPOCTH (hOPMUPOBAHUS __CcWrHama:
Omeem: ¢pponma

7. BHemrHuit TakTOBBIN pe3oHaTop LSE MOKEeT HCTIONB30BaThCS IS
Omeem: uacog peanbHo20 6pemeHU

8. CTopoikeBoii TaiiMep 0OecrieurBaeT BHITOTHEHHE ___ KOHTpOJIJIepa B CiTydae 3aBHCAHUS TIPH
oOpaborke.
Omeem: nepe3azpy3Ku

9. Taiimepsl 00IIero Ha3HAYCHUSI UMEIOT Pa3psyTHOCTE _ OWT.
Omeem: 16



10. SPI siBnsieTcst CHHXpOHHBIM _ nHTEepdeiicoM nepeaadn JaHHbIX
Omeem: nocnedoeameibHbIM

8) munoesle npaKkmuueckue 3a0anus;:

3aganme 1. Onmmmre nponenypy nHuIHaTH3ayy BeiBogoB POrtCO u PortCl1 B pexxume BBO1a
uH(OpPMAIINHK C TOATKKOM K MUTaHUIO. (MCTIONb3yst Oubnuoteku StdPeriph)

3aganme 2. OnumuTe MOCJIEIOBAaTEIbHOCTh HHUIMAIN3ALUN CHCTEMBbl TaKTUPOBAHUS
Mpoleccopa c Mepexo0M Ha BHEIITHUM TaKTOBBIN TeHepaTop.

3apanue 3. Onummre Mpoleaypy MHAIUATU3AIUN CUCTEMHOTO TaiiMepa, ¢ ¢ opMHUpOBaHHUEM
npepsiBaHus yepe3 1 cekynay. (ucnosb3ys ouomoreku StdPeriph u CMSIS)

3ananue 4. Onummre npoueaypy nannuanuzanuu natepdeiica UART ¢ mapametpamu: 1 cton
6ur, 6€3 KOHTPOJSA YETHOCTH, CIOBO JAaHHBIX — 80WT, cKOpocTh 0OMeHa 9600 Out/c. (MCTONB3YS

6ubnurorexu StdPeriph)

Baganue 5. Onumute 00pabOTUYUK MPEPHIBAHUSA I 3aXBaTa 3HAYCHHS, MOJYUYEHHOTO IO
unrepdeiicy UART. (ucnionw3ys oudnuoreku StdPeriph)

Tunossie TEOPETHYCCKHUE BOIMPOCHI HA IK3aMEH IO TUCIHHUIIINHE!

1. TloHsTHE MUKPONPOLIECCOPHOM CUCTEMBI.

2. Apxurextyps MIIC

3. Toaxonpino npoexkruposanmno MIIC

4. CoBpeMeHHbIE MOIX0IbI IO Pa3BUTHIO MUKpoIporieccopoB U MIIC.

5. MuUKpPOKOHTpOJJIEP KaK MHKpompoueccopHas cucrema. OOmiue MOHATUS, Ha3HavYeHHE,
(YHKIIMOHAJIBHBIN COCTaB.

6. Mukpokontpomiepsl cemeiicrea Microchip AVR. Xapakrepuctiku. ®yHKIMOHAIBHBINA COCTaB.

7. Apxwurexrypa mukpokontposuiepoB AVR ATMEGA328

8. Cucrema komang Mukpokontpomiepos AVR ATMEGAS28.

9. IIporpamMupoBaHHE MUKPOKOHTPOJIEPOB Ha SI3BIKAX BBICOKOTO YpOBHS. OOIIHe MO IX OIbL

10. CrannapTHble OMOIMOTEKH, HCIIOIB3YEeMBbIE IIPH IPOTPAMMHUPOBAHUH MUKP OKOHT POJIIIEPOB C

anpamu AVR.
11. ApxurexTypa MUKpOKOHTpouiepoB Munanap MDR1986BEOX.
12. Cuctema xomann mukpokontpommiepoB AVR ATMEGA328.
13. TlapaienbHbIH TOPT U BEIBOJIBI OOIIEro Ha3HAYSHUSI.
14. Cuctema npeprBaHUi
15. Taiimepsl CucTeMHbIN TaliMep.
16. Taiimepbl CTOpOKEBBIC TAIMEPHI.
17. Taiimeps! Talimeps! 0011IETO HA3HAYEHUSL
18. Biok GaTtapeliHOTO TOMEHA 1 Yachl pealbHOTO BPEMEHH.
19. TlocnenoBatensHbIi nHTEpPetic UART.
20. TTocnenoBaTtenbHbIil nHTEpdEiic SPI.
21. TlocnenoBaTenbubIil nHTEp Beiic 12C.
22. TlocnenoBatenbublii nuaTEp heiic CAN.
23. Ananorossie uaTepheiice MK.
24. KoHTpoJuiep NpsiMOTO JOCTYIA K TaMSTH.
25. OnepanoHHbIe CHCTEMBI peaibHOTO BpemeHnu. RTX OS.
26. PazpaboTka apxutekTypbl MIIC.
27. PazpaboTKa CUCTEMBI KOMaH/I.
28. Pa3paboTka cHCTEMbI TAKTUPOBAHUSL
29. Pa3zpaboTKa perucTpOBOro 3aIIOMHHAIOIIETO Y CTPOHCTBA.
30. Pa3paboTka AJIY 3anoMuHaromero ycrpoicTsa.
31. PazpaboTka ycTpOHCTBa YIIpaBJIeHNs 3aTTIOMHUHAIOIIEr0 yCTPOHCTBA.

[JOKYMEHT NMOZAMNWCAH 3MEKTPOHHOW NOANMUCHIO

COrNnACOBAHO ®rboy BO "PrPTY", PIPTY, Koctpos bopuc BacunbeBny, 09.08.24 13:55 (MSK) MNpocTas nognucb
3aBeaytowmin kadeapoii 5BM
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