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1. OBIIME MMOJIOKEHUSA

O1neHOYHBIE MaTEePHAIIBI — 3TO COBOKYITHOCTh YI€OHO-METOAMYECKUX MaTepHaioB (KOHTPOIBHBIX

3aJlaHuid, omucanwid (opM u

MpoIeaAyp), TNpeAHA3HAYSHHBIX /IS OIICHKH Ka4yecTBa OCBOSHUS

06y‘laIOH.II/IMI/IC$I ,HaHHOﬁ JUCHUIINIMHBI KaK 4YaCTHh OCHOBHOH HpO(l)eCCI/IOHaJ'ILHOI‘/JI O6paSOBaTeJ’ILHOI>i

MIPOTrPaMMBI.

Lens — OLEHUTH COOTBETCTBHE 3HAHMH, YMEHMH M YPOBHS NPHOOPETEHHBIX KOMIIETEHIHWH,
oOyuaroruxcs 1ensam u Tpedoanusm OITOIL.

OcHoBHasg 3ajaya — OOECHEYUTh OICHKY YPOBHS CQOPMUPOBAHHOCTH OOIIEKYIbTYPHBIX,
o61enpodhecCHOHATBHBIX U IPO(PECCH OHATLHBIX KOMITETEHIIHH.

KonTtpons 3nanuit 00y4aromuxcs MpoBOAUTCS B POpPME TPOMEKYTOIHON aTTECTAIIHH.

IIpoMexyTOUHBII KOHTPOJIb IO IUCHUIIMHE OCYIIECTBISIETCS IPOBEACHUEM 3K3aMEHA.

2. OIIMCAHUE MMOKA3ATEJIEA U KPUTEPUEB OLIEHUBAHUS KOMIIETEHIIAMA
ChopMHpPOBAaHHOCTh Ka)X/IO0H KOMIIETEHIMH B paMKaX OCBOGHHUS JaHHOW AWCLUILIHHBI
OLIEHUBAETCSI [10 TPEXYPOBHEBOM IIKaJIE:

1)
OCBOCHMS TUCIUILINHEL,

2)

HOpOFOBbIﬁ YPOBE€HL ABJIACTCA 00s13aTEILHBIM I BCEX 06yqa}01111/1xc;1 Mo 3aBCpHICHUU

HpOJIBHHYTLIﬁ YPOBEHL XapaKTECPHU3YCTCA IMPEBBIIICHUEM MHWHUMAJIBHBIX XapaKTECPUCTUK

chOpMHUPOBAHHOCTH KOMITETEHIINN IO 3aBEPIIEHUN OCBOCHHUS JUCIIATIINHEI;

3)

STaJIOHHBII YPOBCHb XApPAKTCPU3YCTCA MaKCHUMaJbHO BO3MOXKHOM BBIPAKCHHOCTBIO

KOMHeTeHLII/Iﬁ U ABJISACTCA BA’KHBIM Ka4CCTBCHHBIM OPUCHTUPOM IJI CaMOCOBCPILICHCTBOBAHUA.

YpoBeHb 0cBOCHHMS KOMIIETeHIMI, (POPMHUPYEMBIX AUCLHHUIIINHOM:

a) onucanue Kpumepues U WKavl

OYEHUBAHUSL meCmUupoearus.

IIIkajia oueHuBaHUSA

Kpurepuii

3 Gaia

(3TanoOHHBINA YPOBEHB)

YPOBEHBb YCBOGHHMSI MaTepHaa, MPeLyCMOTPEHHOT'O TPOTPAMMON:
MIPOIIEHT BEPHBIX OTBETOB Ha TeCTOBEIE BOIpock! oT 85 mo 100%

2 dajuta

(TIpOIBUHYTHIN YPOBEHB)

YpOBEHb YCBOCHUS MaTepHasa, IpeayCMOTPEHHOTO IPOTrpaMMON:
MIPOIIEHT BEPHBIX OTBETOB Ha TECTOBBIE BOMPOCH! OT 75 10 84%

1 Gamn

(TIOpOTOBEBIN YPOBEHB)

YPOBEHb YCBOCHHUS MaTepHalia, IPeayCMOTPEHHOTO MPOrPaMMOIA:
MIPOIIEHT BEPHBIX OTBETOB Ha TECTOBBIE BOIPOCH OT 60 10 74%

0 6ayutoB

YPOBEHb YCBOCHHS MaTepHala, IpeayCMOTPEHHOTO IMPOrPaMMOIA:
MPOLIEHT BEPHBIX OTBETOB Ha TeCTOBbIE Bonpockl oT 0 10 59%

0) onucanue Kpumepues U WKaIvl

OYerusarusl meopemu4vecKkoco sonpoca.

Illkana ouenueanusn

Kpurepuii

3 faia

(3TanoHHBIN YPOBEHB)

BBICTABJIACTCA CTYACHTY, KOTOpLIfI Jaj IOJIHBIM OTBET Ha BOITpOC,
ImokKasall I‘J'IY60KI/I€ CUCTCMATU3HMPOBAHHLIC 3HAHWA, CMOTI' IPUBECTU
IMPUMCPLBI, OTBETUJI Ha JONOJHUTCIIbHBIC BOIPOCHI NPETIOAaBaTCIIA.

2 Gana

(TIpOIBUHYTHIHN YPOBEHB)

BBICTaBIISICTCS CTYACHTY, KOTOPBIH J1aJl TTOJHBIM OTBET Ha BOIIPOC, HO HA
HEKOTOPKIE TOTIOTHUTEIHHBIC BOITPOCHI IPEIOIaBaTENsT OTBETHII TOIBKO C
TTOMOIITHIO HABOJSTITIX BOITPOCOB.

1 Gamn

(IOporoBEIii ypOBEHB)

BBICTABJIACTCA CTYACHTY, KOTOpLIfI Jaj HEIIOJIHBIN OTBET Ha BOIIPOC B
OujeTe U CMOT OTBETHTh Ha JAOIMOJTHUTCIBHBIC BOITPOCHI TOJIBKO C
TIOMOIIBIO MPCIOAABATCIIA.

0 6aytoB

BBICTaBJIACTCA CTYACHTY, KOTOprfI HE CMOI' OTBETUTH HAa BOIIPOC

6) onucanue Kpumepuees U WKajavbl OYeHUBAHUsA npaxKmu4ecKozco 3A0aHUA.

Ikaja oneHNBaAHNUSA

Kpurepuii

3 faina

3a;[aqa pcuicHa BEpHO




(3TanOHHBINA YPOBEHB)

2 Gamna 3amaya peneHa BepHO, HO UMEIOTCA TEXHHUECKHE HETOUHOCTH B
. pacuerax
(TIpOIBUHYTHIN YPOBEHB )
1 G6amn 3amaua pereHa BEpHO, C JONOIHUTEILHBIMI HABOISIIUMH BOIIPOCAMHU
. npenoaaBaTes
(TIOpOroBBIN ypOBEHB)
0 6asoB 3amaya He perieHa

Ha 3K3amen BBHIHOCUTCS. TECTOBOE 3afaHWe, 1 TpakTHYeckoe 3amaHue W 1 TeopeTHIecKHit
Bonipoc. CtymeHT Moxer HaOparp MakcumyM 9 OammoB. MTOroBelid cymMMapHBIH 0ajul CTy/AEHTa,
MOJTYYEeHHBIN TPH MTPOXOKAECHUH TPOMEKYTOUHOH aTTeCTalllH, IEPEBOJUTCS B TPAIULIMOHHYIO (HOPMY 110
CHCTEME «OTIIMYHOY, «XOPOILO», «yJOBIETBOPUTEIBHOY, KHEYAOBICTBOPUTEIHLHOY.

IIIxana oneHUBaHus Kpurepuii
OTITUIHO 8 — 9 6amios OO0s13aTeTPHBIM yCIIOBHEM SIBJISIETCS BBIIOTHEHUE
. BCEX TMPEIyCMOTPEHHBIX B TEYEHHE CEMecTpa
(3TaJOHHBIN YPOBEHB) "
3aJlaHuU
XOpOLIO 6 — 7 6amoB
(IpOABHUHYTHIN YPOBEHD)
YIIOBJICTBOPUTEIIEHO 4 — 5 GamnoB
(TTOpOrOBBIN YPOBEHB)
HEYIOBJIECTBOPHUTEIBHO 0 — 3 6amroB CTyneHT He BBIONHIII BCEX MPEAYCMOTPEHHEIX B
TEUYEeHHE CEMEeCTpa TEKYIINX 3aITaHUI

3. HACIIOPT ®OHIAA OHEHOYHBIX CPEACTB 11O AUCHUIIJIMHE (MOAYJIIO)

No KonTposupyembie pa3aessl (Tembl) qucuuiiuabl | Kox konTposmnpyemoii | HaumenoBan
n/n (DESYIETATHI 110 pasienam) KOMIeTeHIuu (Wiu eé ue
4acTH) OLICHOYHOI' 0
MepPONPUSATHSI
1 2 3 4
1 Tema 1. [ToHsiTHE MUKPOKOHTpOJIIIEPA IK-1.1, IIK-1.3, DKk3aMeH
MK-3.1, TIK-3.2
2 Tema 2. [IpyHIMITBI TOCTPOCHUS TIPOTPAMMHOTO IK-1.1, I1K-1.3, DK3aMeH
obecrieuenus MK I1K-3.1, I1K-3.2
3 Tema 3. OnepanuoHHbIE CUCTEMBI PEATILHOTO IIK-1.1, I1K-1.3, DK3aMeH
Bpemenu (OCPB) IK-3.1, TIK-3.2
4 Tema 4. IIporpammupoBanue nepudepuitHbIx IIK-1.1, ITIK-1.3, OK3ameH
ycrporictB MK [K-3.1, TIK-3.2

4. TUITIOBBIE KOHTPOJIBHBIE 3AJIAHUS NJIN UHBIE MATEPUAJIBI

4.1. Ipomesricymounas ammecmayus (IK3amen)

IIK-1: Cnnocoden pa3padaTbiBaTh TPeOOBaHMS, NIPOEKTHPOBATH U BHINOJHATH NPOrPAMMHYI0
peanu3anmio NPorpaMMHOro odecredeHust

IIK-1.1. Ananu3zupyeTt TpeGOBaHUSA K MPOTPAMMHOMY o0ecneyeHUuI0

3HaATh
TEXHOJIOTUHU TPOCKTHPOBAHUS U UCIOIb30BaHus [10

YmMmeTh
HCIOIh30BaTh UH(DOPMAIUIO O BO3MOXKHOCTSX CYIIECTBYIOIICH MPOrPaMMHOTEXHUYECKON apXUTEKTYPbI




Baanern
METOIOJIOTHEH pa3pabOTKH MPOrPaMMHOI'0 00€CIICUECHHUS U TEXHOIOTHAX MPOTPaMMHUPOBAHUS

IK-1.3. [IpoexkTHpyeT NporpaMMHoOe odecrnevdeHne U BhINOJTHSIET ero MPOrpaMMHYIO pPeanu3aiuio

3HATH
MPUMEHSTH TPOTrPaMMHBIE KOMITOHEHTBI CPEJIbl POrPaMMHUPOBAHUS

YMmethb
WCIIOIH30BaTh IIPOTPAMMHBIE CPEJICTBA IS PEIISHUS MPUKIAHBIX 33129

Baanern
MIPOEKTUPOBAHUEM ITPOTPAMMHO-AINTAPATHRIX CPEACTB IS PEIICHUS MPAKTHIECKUX 3a7a

IK-3: CnocobeH pa3paéaTbiBaTh KOMIOHEHTbI CHCTEMHBIX IPOrPAMMHBIX MPOJYKTOB

IK-3.1.
Pa3zpabarbiBaeT cCTeMHbIEe YTHJIIUTHI IPOrPAMMHOI0 00ecre4eHust

3HaTh
COBpEMeHHbIe TexHOoIoruu paspaborku [10 (cTpykTypHOE, 00BEKTHO-OPHEHTHPOBAHHOER).

Ymersn
KCIIOIh30BaTh COBPEMEHHBIC TeXHOIOrHH pa3paborku [10.

Baanern
HaBBIKaMU HCITOJIb30BAaHUSI COBPEMEHHBIX TEXHONIOrHH pa3zpadotku [10.

IK-3.2. Co3naeT KOMIOHEHTHI HHCTPYMEHTAJBLHBIX CPEICTB MPOrPAMMHUPOBAHMS

3HATH
METOJIbI OTIPEACTICHHS U UCTIOIh30BAHMSI POrPAMMHBIX KOMITOHEHT

YmeThb
MIPUMEHSATH METOBI KOMITOHEHTHO-OPUEHTHPOBAHHOTO TIPOrPAMMHPOBAHHUS TIpH ITpoeKTrpoBaHuu 110

Baagern
HaBBIKAMH HCIIOIH30BAHUS HHCTPYMEHTAIBLHBIX CPEIICTB

a) munoevie mecmoewvle 60nPoOCsHl 3aKPbLIM 020 muna:

1. IIpomreccop MukpokoHTpoiuiepa 1986BEIX mmeeT pa3psmHOCTb:
a. 8 out

6. 16 6ut

B. 32 OuTa

r.64 outa

2. Kaxoit ab0peBuatypoit 0003Ha4ar0TCs cTaHAapTHBIC Onbmmoreky simpa Cortex
a. CMSIS

6. StdPeriph
B. HAL
r. CortexCore

3. Kakyto ¢pynkuuto Bemonnset 6ok PLL B TakTupoBanuu mporeccopa?
a. MynbTUIUIEKCHPYET CUTHAJIBI CHHXPOHHU3AIHN

0. BeimonHsieT peaieneHne TaKTOBON YaCTOTHI

B. BbInosiHsieT yMHOKeHHe TAKTOBOH YaCTOThI

r. KoHTponupyer cocTosiHiE BHEIIHIX T€HEPaTOPOB

4. CTopoxeBoii TaliMep UCTIONb3YeTCs UIst?

a. popmupoanus LHINM

0. KOHTPOJIsI BBINOJIHEHHUSI IPOTrPaMMBI, U cOpoca B ciIy4dae 3aBUCAHUS
B. BBIJICTICHUS KBaHTa BPEMEHH TSI 33124 Iipu ucnonb3osanun OCPB

T. pabOThI YaCOB PeaTbHOT'0 BPEMEHHU




5. CKOJIBKO PerucTpoB OJI0Ka OaTapeiHOro JTOMEHA MOYKET MCIIOIb30BAThHCS IS XPaHEHUS
JaHHBIX?

a. 10

0.12

B. 14

r. 16

6. PexxriM moATSKKM MOpTa (K MUTAHUIO WIIH K 3€MJIE) UCTIONB3YeTCsI B
a. pe:kuMe BBOJa HH(OpMALMH

0. aHAJIOTOBOM pexXuMe TpH moakroueHnn K AIITT

B. JIJIs1 TIOAKJIIOUEHHMS BbIBOJIa TaliMepa B pexume [IINM

T. aHAJIOTOBOM PEXUME TIpH MoaKrodeHuH K [IATT

7. Tabnuia BEKTOPOB MPEPHIBAHUIN XPAHHUT

a. pmaru coObITHIT TpEephIBaHUN

0. peructpsl KoHTposuiepa NVIC

B. 00pa0OTYNKHY TpephIBAHUI

I. ajpeca npoueayp o0padoTYUKOB NpepbIBAHUIT

8. PaspsmHOCTE pesynbTaTa nmpeodpazosanus AL B MK 1986BE9x
a. 8 out

6. 10 6ut

B. 12 OuT

r. 16 our

9. Unrepdeiic UART He sBnsiercs
a. CHHXPOHHBIM

0. TocnenoBaTeNbHBIM

B. IYTUICKCHBIM

r. Tu(pOBEIM

10. Kaxkoii uatepdeiic He MOAIePKUBAET MOIKITIOUECHHE HECKOJIBLKUX YCTPOHCTR
a. SPI

0. UART

B. CAN

r. 12C

6) munoebvie mecmoesvle 60nPOCbl OMKPLIMO20 Muna:
1. — MHUKpOIponeccopHass CHUCTECMaA, BBIIIOJIHCHHAS Ha O,Z[HOﬁ MUKPOCXEME,

coZeprkalas nporeccop, naMsaTh, Hepudepuiinpie ycTpoiicTa, HHTEphEicH 11 oOMeHa nHdopmanueil.
Omeem: MuKpoKonmpoinep;

2. Kourpomrep 111 obecrieunBaer B3anmMoneiicteie 0e3 yyacTs Iporieccopa.
Omeem: nepugpepuu u namamu;

3. Hpouecc MPUOCTAHOBKHU BBITIOJIHCHU S OCHOBHOM nporpaMmbl 4jid O6pa6OTKI/I HUCKIIFOUCHU S HAa3bIBACTCA

Omeem: npepvieanuem.

4. MUKpOKOHTPOJUIEP XPaHUT MPOrpaMMy B TIOCTOSIHHOM IaMsATH, a JaHHBIE B OIEPATUBHOW, UYTO
COOTBETCTBYET ApPXUTEKTYpe.
Omeem: 2apsapocKoii

5. BeIBOIBI MUKPOKOHTpOJIJIEpa MOT'YT paboTaTh B OXHOM M3 CIEAYIOIIUX PEXUMOB: aHAJIOIOBBIH, MOPT,
OCHOBHAas (QYHKIIHS, , .
Omeem: anvmepHamugHas, nepeonpeoeieHHasn.




6. YrpaBieHHe CKOPOCTBIO BBIBOJIA TIO3BOJISICT U3MEHUTH CKOPOCTh (hOPMUPOBAHUS CUTHAJIA:
Omeem: hponma

7. BHemHwmii TakTOBBIN pe3oHaTop LSE Moxer ucmonbp3oBatbes s
Omeem: uacog peanvno2o epemenu

8. CroporkeBoit Taiimep obecrieurBaeT BBIMOTHEHNE KOHTpOJIJIepa B cliy4ae 3aBHCaHUS IPU
obOpaboTke.
Omeem: nepesazpy3ku

9. TatiMeps! 00ITIer0 Ha3HAYCHUS UMEIOT Pa3psSIHOCTh our.
Omeem: 16
10. SPI sBisieTcst CHHXPOHHBIM uHTepdeicom nepenayn JaHHBIX

Omeem: nocned08amebHbiM
6) munoevle npaxkmuuecKue 3a0aHuM:

3apganue 1. Onumure npoueaypy uHuImMaIH3anuy BeiBogoB PortCO u PortCl B pexxume BBOzA
HHGOPMAIUH ¢ TIOATSHKKOM K TUTaHUIO. (MCIons3ys oubimrorexu StdPeriph)

3az[a}me 2. Onumwute IMMOCJIEAOBATCIIBHOCTE MHHUIMAJIU3AIUKU  CUCTEMBI  TaKTUPOBAHUA
mnponeccopa € nepexoaoM Ha BHEITHUM TaKTOBBIN reHepartop.

3amanme 3. OnummTe npouenypy MHHIMAIM3ALMKA CUCTEMHOrO TaiiMepa, ¢ (POPMHUpPOBAHHEM
npepbiBaHus depe3 1 cekyHny. (ucnons3ys oudmmorexku StdPeriph u CMSIS)

3aganue 4. Onumwure npouenypy uHunuanmmzanuu uaTepdeiica UART ¢ mapamerpamu: 1 crom
out, 06e3 KOHTPOISA YETHOCTH, CIIOBO MTaHHBIX — 80WT, CKOpocTh obOmena 9600 Owt/c. (MCMOMB3ys
oubmoreku StdPeriph)

3aganue 5. Omnummure 00paOOTYMK TpPEepHIBaHMA JUIA 3aXBaTa 3HAYEHHS, IONyYEHHOTO IO
unrepdeiicy UART. (ucnonb3yst oubnmorexu StdPeriph)

TunoBbie TEOPETUIECCKHUE BOIMIPOCHI HA IK3aMEH IO TUCHHUIIJIMNHE!

1. MukpokoHTpoiep KaK MHKpoIporneccopHas cucremMa. OOImue TOHITUS, Ha3HAYCHUE,
(yHKIMOHATBHBINA COCTaB.

2. MHKpPOKOHTPOJLIEPHI cemericTBa Munauap MDR1986BE9x. XapakTepUCTUKH.
DOyHKIIMOHAIBHBIN COCTaB.

3. Apxurekrypa mukpokoHTpomuiepos MDR1986BE9X.

4. Cucrema komang Mukpokontpoiuiepos MDR1986BEOX.

5. TIporpaMMupoBaHHe MUKPOKOHTPOJLIEPOB Ha SI3bIKAX BBHICOKOTo ypoBHs. OOIIre moax obl.

6. CranmaprHele OMOJIMOTEKH, HMCHONB3YEMBbIE MpPU MPOrPAMMHPOBAHHUH MHKPOKOHTPOIJIEPOB C

ssapamu Cortex.
7. llapannenbHbIH MOPT U BEIBOABI OOIIETO HA3HAYCHHUS.
8. Koutpomiep takroBsix yactor MDR1986BE9X.
9. Cucrema npepeiBanmii MDR1986BE9X.
10. Tatimepsr MDR1986BE9X. CrucremusIii Taiimep.
11. Taiimepsr MDR1986BE9X. CropoxeBble TaliMepsbl.
12. Taiimepsr MDR1986BE9X. Taiimepsl o0O1iero Ha3HAYCHHUSI.
13. Bnok 6aTapeitHOro JoMeHa U 4achl peaJbHOro BpeMEHH.
14. TlocnenoBatenbHblil nHTepdeiic UART.
15. TocnenoBatenbHblit nHTEpdetic SPI.
16. TocnenoBatenbublit naTEpdetic 12C.
17. Tlocnenosarenbubiit uaTepderic CAN.



18. Ananorossie narepdeticet MK.
19. KonTposmiep npsMoro A0CTyma K maMsTy.
20. OmnepaioHHbIe CHCTEMBI peaiibHoro Bpemenu. RTX OS.

Onepatop 340 000 "Komnahus "TeH3op" —

[IOKYMEHT MOATMUCAH 3MIEKTPOHHOW MOANUCHIO

COrNACOBAHO ®reoy BO "PrPTY", PIPTY, OBeukuH l'eHHaawi 15.08.24 09:46 (MSK) MNpocTas noanucb
Bnaavmuposwy, 3aBeaytowmin kaceapoii BNM




