OEJIEPAJIBHOE ATEHTCTBO XEJIE3HOJJOPOXKHOI'O TPAHCIIOPTA

denepanbHOE TOCYAAPCTBEHHOE OFOKETHOE 00Pa30BaTENbHOE YUPEKIACHUE
BbICLIEr0 00pa30BaHuUs
«MpKyTCKH TOCYAapCTBEHHBIH YHUBEPCUTET MTyTEH COOOIICHUS»
(®I'bOY BO UpI'VIIC)

YTBEPXJIEHA
MPUKAa30M PEKTOpa
oT «29» Mmas 2026 r. Ne 49

b1.0.38 MUKpPOKOHTPOJLIEPHI U YIPABJIAKIIAE MUKPO-BbIYHCIUTEH

pabouyas mporpaMma JUCHHUILIAHBI
CrienmansHOCTh/HanpasieHue moarotoBku — 15.03.06 MexarpoHuka u poOOTOTEXHUKA
Crenmanu3zanust/mpoguisb — MexaTpoHHbIE CUCTEMbl Ha TPAHCHIOPTE
KBanmudukanms BelmycKHIKA — bakanaBp
dopma u cpok 00yueHus — ounas popma 4 rosaa
Kadenpa-pa3zpaborunk nporpamMmmbl — ABTOMATH3AIMS IPOU3BOACTBEHHBIX MTPOIECCOB

OOmas TpynoeMKocTh B 3.€. — 9 DOopMBI IPOMEKYTOTHON aTTeCTaNU
Yacos mo yae6rOMY any (YII) — 324 ouHas popma oOydIeHUS:
B ToMm gucne B popme npaktiuaeckoit nogroroku (I1I1) —  3ager 6 cemectp, 3K3aMeH 5 cemecTp, KypcoBas paboTa 6
40 CeMecTp
(ounas)
Ounas popma 00yueHust Pacnpenesenue 4acoB JUCUHMILVIMHBI 10 ceMecTpaM
Cemectp 5 6 Hroro
Bup 3ansaruit Yacos no YII Yacos no YII Yacos no YII
AyIuTOpHAasi KOHTAKTHAs
pa6ora no BuaAaM yueOHbIX 68/19 68/21 136/40
3aHATHH/
B T.4. B ¢popme IIIT*
— JIEKIIMU 34 34 68
— MpaKkTHYecKHe (CeMUHApCKHe) 17/2 17/4 34/6
— naboparopHbIe 17/17 17/17 34/34
CamocrosiTesibHast padoTa 40 112 152
JK3aMeH 36 36
Hroro 144/19 180/21 324/40

* B ¢opme I1I1 — B popme mpakTHUECKOH NOATOTOBKH.

NPKYTCK

ONEeKTPOHHbIV AOKYMEHT BbirpyxeH n3 EMC ®IrbOY BO Upl'YTC n cooTBeTCTBYET OpUrnHany

B
H

Mopnucant ®re0Y BO UplYTC Tpodumos HO.A. ,Cll _

0x00F585A1671E22C14CEA47AE86A14054D5 ¢ 27 dpeBpanst 2026 r. no 23 masi 2027 r.Moanucs

COOTBETCTBYET (haviny AOKyMeHTa I/IPI'V \_\C.




PabGouast mporpamma IUCHUIUIMHBI pa3paboTaHa B COOTBETCTBUU C (eaepalbHBIM
rOCyJapCTBEHHBIM 00pa30BaTeNbHBIM CTaHAAPTOM BBICIIEr0 OOpa3oBaHUsi — OakajaBpuaT IO
HarpasieHuto noarotoBku 15.03.06 Mexarponnka u poOOTOTEXHHKA, YTBEPKACHHBIM [Iprkazom
MunucTepcTBa HayKH 1 Bbiciiero oopasosanus Poccuiickoit @eneparuu ot 17.08.2020 Ne 1046.

[Mporpammy coctaBui(u):
I.T.H., ipodeccop, mpodeccop, C.I1. Kpyrios

Pabouas mporpamma paccMOTpeHa U 0100peHa Ui UCIOIB30BaHUS B yUeOHOM IMpoliecce Ha

3aCCIaHuHn Ka(bez[pm ((ABTOMaTI/IBaI_II/IH IMPOU3BOJACTBCHHBIX IIPOLECCOB», IMPOTOKOJI OT ((@» Masa
2026 1. Ne 8

3aB. kadenpoit, A. T. H., mpodeccop A.B. JluBmui



1 IIEJIA Y 3AJAYM JUCHUTIINHBI

1.1 Heau TUCUMIITAHBI

(hopMupoBaHKE y CTYACHTOB OCHOBHBIX ITPEICTABICHUNA O MECTE MUKPOIIPOIIECCOPHON TEXHUKH B CHCTEME
TIOJTOTOBKH CIICIIHAINCTOB B 00JIACTH MEXaTPOHUKU M POOOTOTEXHUKH

(hopMHpOBaHUE TEOPETHYECKUX OCHOB M (hYyHJAMEHTAJIbHBIX 3HAaHUH B 00JAaCTH IPUHIUIIOB [TOCTPOCHHUS,
(YHKIIMOHMPOBAHUS U MCIIOIb30BAHUSI MUKPOKOHTPOJUIEPOB M YIPABISAIOUIMX MUKpoOBM

1.2 3agaum JMCHUIIHHBI

oOydeHne crocOOHOCTH IeNaTh OOOCHOBAaHHBIN BHIOOP MHUKPOIPOIECCOPHBIX YCTPOWCTB UIS PEIICHUS
npo¢ecCHOHANBHBIX 3a/1a4, @ TAKXKE BBIIOJIHATH X MPOrPaMMHUPOBAHHE

pa3BUTHE OOIIETO NPEICTABICHIS O COBPEMEHHOM COCTOSIHHH MHKPOTIPOLIECCOPHON TEXHUKU U TSHICHIIUAX
ee passutHs B Poccun u 3a pyoexom

1.3 I_le.m, BOCIIMTAHHUSA U 3a1a4YU BOCIIHUTATEJIbHOM paﬁon B paMKax JUCHUIIIMHBI

[IpodeccrnoHanbHO-TPYIOBOE BOCTIHTAHNE 00yUJaOIINXCs

Ienp npodeccHoHaNIBFHO-TPYIOBOTO BOCIUTAHKS — (POPMHUPOBAHUE Y OOYUAIOLINXCS OCO3HAHHOM MPOdeCcCHOHANTBHOM
OpHEHTALINK, TOHUMAHUSI OOLISCTBEHHOrO CMBICIA TPYAa M 3HAYUMOCTH €ro sl ceds JIMYHO, OTBETCTBEHHOTO,
CO3HATEJIBHOIO M TBOPYECKOIO OTHOLICHUS K OyAylIeH HesTenbHOCTH, MPOPEeCCHOHAIBHONW 3THKH, CIOCOOHOCTH
MpEeABUACTh W3MEHEHHS, KOTOPbIe MOTYT BO3HHKHYTh B MPO(ECCHOHANBLHON NEATeNIbHOCTH, U YMEHHIO paboTaTh B
HN3MEHEHHBIX, BHOBb CO3/IaHHBIX YCIOBUSIX TPY/A.

Lenp qocTHraeTes MO MEpe PEIIeHUs B €AMHCTBE CICAYIOIINX 3a/1a4:

— (popMuUpOBaHKE CO3HATEIHLHOTO OTHOIICHHS K BRIOpaHHOI Ipodeccuu;

— BOCIHUTAaHUE YECTH, TOPAOCTH, JIIOOBH K MpPO(eccHu, CO3HATEIbHOrO OTHOIIECHHS K Npo(eccCHOHANBHOMY IOMrY,
MMOHUMAEMOMY KaK JIMYHAst OTBETCTBCHHOCTh M 00S3aHHOCTb;

— (popmupoBaHKE NCHX0JIOTUH NpodeccroHana;

— (opmupoBanue MpoeCCHOHATBHOMN KYIBTYPBI, 3ITUKU MPOPECCHOHATEHOTO OOIICHUS;

— (hhopMHUpPOBAHUE COIUATTLHON KOMIICTCHTHOCTH U JIPYTHE 33[1auH, CBSI3aHHBIC ¢ UMUKEM MPO(ECCHH U aBTOPHUTECTOM
TPaHCIIOPTHOM OTpaciu

2 MECTO JMCIIMIIVIMHBI B CTPYKTYPE OIIOII

brox/gacte OIIOII ‘ brnok 1. luctuniunst / O0s13aTenbHast 4acTh

2.1 IncuMnJiMHbI ¥ IPAKTUKH, HA KOTOPBIX OCHOBBIBAETCSl H3yYeHHEe JAHHOM M CHMIIIMHbI

b51.0.27 OcHOBBI IM(POBBIX BEIYUCIUTEIbHBIX MAILUH

b1.0.28 Teopust TUCKPETHBIX YCTPOICTB

b1.0.31 IlporpamMmmupoBaHue MEXATPOHHBIX MOAYJIEH

b51.0.33 NudopmanmoHHble yCTPOHCTBA B TPAHCIIOPTHOW MEXaTPOHUKE

QA WN -

Bb1.0.35 DOnexkTpoHHBIE YCTPOWCTBA MEXaTPOHHBIX U POOOTOTEXHUIESCKUX CUCTEM

2.2 JIucuMn/JMHbI M NIPAKTHKM, AJI51 KOTOPbIX U3yYeHUe JaHHOM IMCUHUIIIMHbI
HEe00X0IMMO KaK MpeAlIecTBYOIIee

b1.0.34 Teopust aBTOMaTH4ECKOTO YIPaBICHUS

b1.0.37 KoHCTpyHpoBaHHE MEXaTPOHHBIX U pOOOTOTEXHUICCKUX MOIYIICH

B51.0.39 I1puBoasI MEXaTPOHHBIX H POOOTOTEXHUUECKUX CUCTEM

b51.0.40 Metoipl yIipaBieHHS U aJTOPUTMHUYECKOe 00ecliedeHHe TPAHCIOPTHBIX MEXaTPOHHBIX CHCTEM

b1.0.41 IlpoexTupoBaHue MEXaTPOHHBIX M POOOTOTEXHUIECKAX CUCTEM

b1.0.43 MHTenneKTyanbHble CHCTEMBI YIIPABICHHS

b1.B.JIB.03.01 ITporpaMMupoBaHie aBTOMaTH3HPOBAHHBIX CUCTEM

b1.B./1B.04.01 OcHOBBI aBTOMaTH3UPOBAHHOTO IPOEKTUPOBAHUSI MEXaTPOHHBIX CUCTEM

OO NO A WN -

b1.B.JIB.05.01 MoaenupoBaHue 1 UCCIIEIOBAaHUE TPAHCTIOPTHBIX MEXaTPOHHBIX CHCTEM

10 b1.B.Z1B.07.01 IlpoexTupoBaHue YIpaBJSIOLINX aBTOMAaTOB

11 Bb3.01(1) BeimonHeHre, MOATOTOBKA K MIPOIEIyPe 3aIIUTH BRITYCKHOW KBaJIH(PHKAIIMOHHOW PabOTHI

12 Bb3.02(/1) 3ammra BRITYCKHOM KBaTH(PUKAITMOHHONW PabOTHI

3 IIJIAHUPYEMBIE PE3YJbBTATBIOBYYEHUSA ITO AUCIUIIJIMHE,
COOTHECEHHBIE C TPEBOBAHUSAMMU K PE3YJIIBTATAM OCBOEHUS
OBPA3OBATEJIbHOM ITPOI'PAMMBI

Koo n Kon u HammeHoBaHHe
HAHMEHOBaHUe HHIUKATOPA JOCTHKEHUS Inanupyembie pe3yabTaThbl 00yUeHUSs
KOMIIETEH MK KOMIIETEHIIHH
OIIK-11 Cnocoben 3HAaTh: OCHOBEI ITOCTPOEHUSI MUKPOKOHTPOJUIEPOB; OCHOBHEIE
OIIK-11.1 PazpabarsiBaer u P P p POB;
pa3pabaTeIBaTh U BUJIBI APXUTEKTYP U CTPYKTYP COBPEMEHHBIX

NPUMEHSIET allTOPUTMBI U
MIPUMEHSTH MHUKPOKOHTPOJUIEPOB M YHPABIISIOINX MUKpPoOBM, nx
COBpEMEHHBIE IN(POBHIE

AJITOPUTMBI U XapaKTEePUCTHUKHU M KITaCCHU(UKAINIO; OCHOBHBIC S3bIKH U
MIPOTPaMMHBIE METO/IBI ITPH

COBpPEMEHHBIE CpPEeICTBa IPOTrPaAMMHUPOBAHHUS MUKPOKOHTPOJIIEPOB;
MIPOEKTUPOBAHUH CUCTEM

upoBsIe CpPEeACTBA OTNIAAKH IPOrpaMM MHUKPOKOHTPOJLIEPOB




MIpOTpaMMHBIE
METO/Ibl PACUETOB U
MIPOCKTUPOBAHUS
OTIEIBbHBIX
YCTPOWCTB U
MIOJICUCTEM
MEXaTPOHHBIX 1
POOOTOTEXHUIECKHUX
CHCTEM C
HCTIOJIb30BaHUEM
CTaHIAPTHBIX
WCTIOTHATENFHBIX U
YIIPaBISAIOINX
YCTPOWCTB, CPEICTB
ABTOMATHKH,
NU3MEPHUTENBHOM 1
BBIYHCIIUTEIHLHOM
TEXHHUKH B
COOTBETCTBUH C
TEXHAYECKUM
3aJaHHEM,
pa3pabaTeIBaTh
auppOBBIC
aJTOPUTMBI U
IPOrpamMMBbl
yIIpaBJICHUA
POOOTOTEXHUYECKHUX
cUcTeM

YIpaBJICHUS MEXaTPOHHBIX U
POOOTOTEXHUYECKHUX CUCTEM

YMeTh: IporpaMMHUpPOBATh yIpasJstoniie MUkpoOBM Ha
acceMOJepe U sI3bIKaX BEICOKOTO YPOBHSI, UCIONB30BATh IS
MIPOrpaMMUPOBAHUS MUKPOKOHTPOJUIEPOB U OTJIAKU
MPOTPAMMHOTO 00ECTICUCHHUS CIICIIUATN3UPOBAHHEIC
KOMIIBIOTEPHBIC CPEIbl; pa3padaThiBaTh U OTIAXKUBAThH
MPOrpaMMHBIE CPEACTBA MUKPOIPOIIECCOPHBIX CUCTEM,
peaTM3yIONINX AITOPUTMBI YIIPABICHHS

BnageTs: TUIIOBBIMY METOIaMH MUKPOIIPOLIECCOPHOM
00paboTKN JaHHBIX B WHPOPMALNOHHO-YIIPABISIONTIX
CHCTeMax; HaBBIKaMU MIPHUMEHEHHS BCTPOCHHBIX
MHUKPOIPOIIECCOPHBIX CHCTEM B MEXaTPOHHBIX U
POOOTOTEXHUYECKHX 00BEKTaxX

OIIK-14 Cnocoben
pa3pabaTbIBaTh
QITOPUTMBI U
KOMIIBIOTEPHBIC
MIPOrpamMMEl,
MIPUTOHBIC IS
MIPAKTUIECKOTO
MIPUMEHCHUS

OIIK-14.2 Pa3pabaTsiBacT
YIPABISIOLIHE aJTOPUTMBI U
MPOTPaMMBI ISt
MHUKPOKOHTPOJUIEPOB
MEXaTPOHHBIX MOJYJIEH U
cHCTeM

3HATh: OCHOBEI OpraHu3anuun BbIYUCIUTCIBHOIO IIpoLecca B
COBPEMEHHBIX MUKPOKOHTPOJJIEPAX; OCHOBHBIC 3JIEMCHTHI 1
¥3JibI COBPEMEHHBIX MUKPOKOHTPOJIJICPOB, X HA3HAYCHUC U
IpaBuJjia UCIIOJIb30BAHUA

YMeTh: BEIOMpaTh apXUTEKTYypy U 00OCHOBBIBAThH
HCTIONIb30BaHNE KOHKPETHOTO MHUKPOKOHTPOJLIEpA Ha
MPaKTHKE; UCII0JIb30BaTh JJIS PEIICHUs MPHKJIATHOM 3a1a4n
ABTOMATH3AIUHU C IIOMOIIBI0 MUKPOKOHTPOJIIEPA BCE €ro
COCTaBHBIE YaCTH; UCIIOJIb30BATh BCTPOSHHBIE HHTEP(EHCHI
MHKPOKOHTPOJIIEPOB

Brnanets: THHOBBIME METOIaMH Pa3pabOTKH YIPABIISIOMINX
JITOPUTMOB U NIPOTPAMM JUIsI MUKPOKOHTPOJLIEPOB
MEXAaTPOHHBIX MOJYJIEH U CUCTEM; HABBIKAMU aHAJIN3a
KaueCTBa MUKPOKOHTPOJUIEPHON CUCTEMBI YIIPABJICHUS,
OTJIAZIKU U MOJEPHU3aLUU

ITK-1 Crocoben
MPOEKTUPOBATH U
KOHCTPYHUPOBATh
SJICMCHTBI
MEXAaTpPpOHHBIX U
POOOTOTEXHIUUECKHUX
cUCTEM

TIK-1.1 [IpoBoaut pacueTsl
OTJENBHBIX MOIIyJIeH U X
CXEMOTEXHNYECKHE PeIIeHUs

3HaTh: COCTaBHBIE YACTU MUKPOKOHTPOJIEPOB U MUKpOOBM
U UX XapaKTEePUCTHKH; METO/IbI IPOTPAMMHUPOBAHUS
MHKPOKOHTPOJIIEPOB; 0COOEHHOCTH BBIOOpa
MHUKPOKOHTPOJIIEPOB I PELICHNST KOHKPETHBIX IPOEKTHBIX
3aja4

YMeTh: MPOBOTUTH aHAIN3 U Pa3padOTKy almapaTHBIX
CpEZICTB MUKPOIIPOLIECCOPHBIX CUCTEM YIIPABICHUS U
00paboTku nHGOpPMAITUH; TIPOBOIUTEH aHAIIN3 KaueCcTBa
(hyHKIMOHMPOBAHUS H(POBOTO YIPABISAIONIETO OJIOKa
MEXaTPOHHOU CUCTEMBbI

Brnaners: Merogamu BEIOOpa MUKPOKOHTpPOJLIEPA JUTS
UCIIONIb30BAHMS €T0 B pa3pabaThIBaeMON cuctemMe
YIpaBJIeHHUS; METOJIaMH BEIOOpA MUKPOIIPOIIECCOPHOTO
YCTPOHCTBA [T UCTIOJIB30BAHUS €T0 B pa3padaThIBacMoil
CHUCTEME YITPABJICHUA




4 CTPYKTYPA U COAEPXAHUE JUCHUIIVINHBI

Ounas ¢opma *Kon
Kon HaumenoBaHue pa3jeJioB, TeM H BHIOB padoT C Hacet Mﬂé]m::mpa
eMeTP Jlex Tp JIa6 cp lilooM—rr[lelTeeHHuMuﬂu
1.0 | Pazgen 1. OcHOBHBIE CBeIEHHSI 0 MUKPOKOHTPOJIJIEPAxX
H ynpaBJsiloIux MEKpo-IBM.
1.1 | Tema 1. OOmwme cBeAeHHS O MHKPOKOHTPOJUIEPAX.
B3anmocss3b MOHATHI MHKPOIIPOLIECCOP u
OIlK-14.2
MUKPOKOHTPOJLIEP. OUPMBI-TIPOU3BOUTENH 5 4 4 K-1.1
MHUKPOKOHTPOJLIEPOB. Crpykrypa THUIIOBOTO '
MUKpoKoHTposepa (JI)
1.2 | Tema 2. Dransl pa3BUTHS MAKPOKOHTPOJUIEpOB. | sTam, 4-
u 8-paspsiiHble MUKPOKOHTpoiepsl. Apxutektypa MCS-
OIIK-14.2
51. II atam, 8- u 16-pa3psaHblE MUKPOKOHTPOJUIEPHIL. 5 4 4 K-1.1
Apxutektypa ARM. III srtan, 32- u 64-paspsnaHble '
MUKpOKOHTpoeps! (JI)
1.3 | Tema 3. Kiaccupukamuss MHUKPOKOHTPOILIEPOB: IIO
Pa3pAAHOCTH 00pabaThIBACMBIX JIAHHBIX; o
N OIIK-14.2
(YHKIMOHAJIBHOCTH; IO apXUTEKTYype BBIYHCIUTEILHOM 5 4 4 K-1.1
CHCTEMBI; TI0 (PUPMEHHBIM IuIaTGopMam; 1o ceMeiicTBam '
(D
1.4 | Tema 4. YcTpolicTBa BBOJA-BBIBOJIa MUKPOKOHTPOJUICPOB.
. OIIK-14.2
[MapammensHenii  mopt BBoma-BeiBoga (PIO, GPIO). 5 2 2
[K-1.1
[TocnenoBarensHbie TOPTHI (JI)
1.5 | Tema 5. IIpeobpazoBatenn nHpopMmanmu. Bumer LHAII u 5 4 4 OIIK-14.2
AUII. HpuaIune! noctpoenus. XapakrepucTuku (JI) [K-1.1
16 | Tema 6. TaliMepbI-CUCTUNKA MHUKPOKOHTPOJLICPOB:
Ha3HAuCHWE, BXOJHOW JeNuTeNh. [HIOBOH TalMep- 5 4 4 OIIK-14.2
CYETYUK.  YCOBEpLICHCTBOBAHHBIM  TalMep-CUETYHK. [K-1.1
IIpomeccop codwrtmii (JI)
1.7 | Tema 7. CropoxeBoi Taiimep. Cxema CIEXEHHUS 3a
YPOBHEM IUTAIOLIETO HAIPSLKEHUS. | 'eHepaTopbl TAKTOBBIX 5 4 4 OIlK-14.2
HMITYJIbCOB. Pexxumel 9HeprocoOepexeHus [IK-1.1
MHUKpOKOHTposuiepos (JI)
1.8 | Tema 8. Uurepdericsl MUKPOKOHTPOJUIEPOB. HTEpdheiich
UART (USART); RS232; RS485/422; 12C (TWI); SPI; 5 8 /1 10 OIlK-14.2
CAN..Haznauenune. Opranuzanus. XapaKTePUCTHKHU. IK-1.1
Pexumbl pabotsl. M3yduenue apyrux unrepdeiicos (J1, I13)
2.0 | Pasaen 2. MukpokousepTop ADuC812.
2.1 | Tema 9. XapakrepucTuku MHKpokoHBepTopa ADuC812.
CtpykTypHas cxeMa MHKpOKOHBepTOopa. OpraHuzamnus
OIlK-14.2
MaMsTH U IPOrPaMMHO-JIOCTYIIHBIE PETUCTPBI. Apecarust 5 4 3 K-1.1
MHUKpPOKOHTpoOJUlepa.  cucrema  komana.  Cucrema '
npepbiBanuid. Pexumbl sHepronorpedienus (I113)
2.2 | Tema 10. Iporpammuas cpena Keil CS51. Wurepdoeiic. 5 4 3 OIIK-11.1
[Topsiok pa3paboTku u oTnaaku npoekTos. (I13) OIIK-14.2
2.3 | Tema 11. Accembrep ASM-51. Crpykrypa omeparopa
OIlK-11.1
a3bIka. Haznauenne nepemenHsIx. Aupektussl. CTpyKTypa 5 4 4 OITK-14.2
nporpammsl. M3ydenue komang ASM-51 (I13) '
24 | Tema 12. HccienoBanue KOMaHI Tepelavyd ITaHHBIX 5 4/4 3 OIIK-11.1
ADuC812 (JIP) OIIK-14.2
2.5 | Tema 13. HccnenoBanue xkoMana ympasieHuss ADuC812 5 4/4 3 OIlK-11.1
(JIP) IK-1.1
2.6 | Tema 14. HccrnemoBanwe KoMaHI 0OpaOOTKH HTaHHBIX 5 m 2 OIIK-11.1
ADuC812 (JIP) IK-1.1
2.7 | Tema 15. Hzyuenme otnmamounod rtuiatel LabKit-812.
OIlK-11.1
IIporpammupoBanue napannensHsix noproB ADuC812 Ha 5 311 5/5 5 K-11
maketHoH ruiate LabKit-812 (I13, JIP) '
OIlK-11.1
®dopma IPOMEKYTOUHON aTTECTallUl — K3aMEH 5 36 OIIK-14.2
MK-1.1
3.0 | Pazgen 3. MUKPOKOHTPOJLJIEPHI € BBIYMCIHTEIBHBIM
sapom AVR.




4 CTPYKTYPA U COAEPXAHUE JUCHUIIVINHBI

Ounas ¢opma *Kon

Kon HaumenoBaHue pa3jeJioB, TeM H BHIOB padoT Hacet HRKATOPA

Cemectp Tex Tp JTa6 CP JOCTHKEHUS
KOMIIETEHIIMH
3.1 | Tema 16. OGoOmenHas cTpykrypHas cxema AVR-
MHUKPOKOHTpOJUIEpOB.  Buasl  mamstn.  AnpecHoe
npoctpancTBO. [lopTel BBO/A-BBIBOAA, PEXHUMBI PaOOTEHI. 6 4 4 22 6 OIlK-14.2
Perucrpst o0macTu BBOJIa/BBIBOJIA AVR- TIK-1.1
MHUKpPOKOHTPOJLIEPA. [TporpammupoBanue MOPTOB
BBO/1a/BEIBOAa AVR-MukpoxonTpose (J1, I13, JIP)

3.2 | Tema 17. Ilporpammuast cpena Atmel Studio. Murepdeiic.

[opsinok pa3paboTkn W OTNIaAKM MpoekToB st AVR- OIK-14.2
MHUKpOKOHTpoiuiepoB.  OcobGenHoctn  si3pika  AVR- 6 2 2 K-1 1'
accemOmep: 0003HaueHWs, TPYNIBl KOMAHZ, THIIEI '
anpecanuu (I13)

3.3 | Tema 18. Taiimepbi-cueTynkn AVR-MHKPOKOHTPOJIEPOB.

Cocras, PEKUMBI paboTsL. OcobeHHOCTH OIK-11.1
POTPaMMUPOBAHHUS. HccnenoBanne  mporpaMMHOMN 6 4 2/2 6 MK-1 1'
peamm3ani  BpeMeHHBIX ~ QyHKmmid Ha  AVR- '
MuKpokoHTposuiepe (J1, JIP).

3.4 | Tema 19. Cucrema NpepbIBaHMH AVR-

MHUKPOKOHTpOJJIepoB. Tabnuiia BEKTOPOB IpEepbIBaHHUI. OMNK-11.1
OO6pabotka mpepsiBanuii. MccinenoBanue MporpaMMHON 6 2 2 4/4 6 OIK-1 4'2
peamm3anu  BpeMeHHBIX ~ QyHKkmmid Ha  AVR- TK-1. 1'
MHUKPOKOHTPOJUIEPE  C  HCIIOJB30BAaHHEM  CHCTEMEI

npepsiBanuii (JI, JIP)

3.5 | Tema 20. Pexumbl sHeprocoepexenuss  AVR- OIK-14.2
MHUKpOKOHTpoJutepoB. Kondurypanuonnsie 6utel 8 AVR- 6 2 1 K-1 1'
MHUKpPOKOHTpPOJUIEpaX: Ha3HauYeHue, agpeca (JI) '

3.6 | Tema 21. OcobeHHOCTH HpOrpaMMHUPOBAHUS
MHUKPOKOHTPOJIIEPOB Ha SI3BIKE C/C++. 6 2 22 4 OIIK-11.1
[IporpammupoBanre AVR-mukpokoHTposuiepa Ha sizbike C IIK-1.1
(JI, JIP)

4.0 | Paznen 4. MUKPOKOHTPOJUIEPHI € BBIYUCIUTEIbHBIM
siapoM ARM Cortex-M3.

4.1 | Tema 22. Ocobernnoctu sapa ARM Cortex-M3: xoHBeiiep,

MOJIETb MIPOTrpaMMHPOBAHUS, PEKUMBI paboTsI

MPOLIECCOPHOTO  s7pa, Kapra MamsTH, JOCTYN K OITK-14.2
(hparMeHTHPOBaHHBIM JAHHBIM, MaTPUIIA IIHUH, CACTEMHBIH 6 6 2 7 K-1 1'
Taiimep, 00paboTka nmpeprIBaHUM, KOHTPOJUIEP BIOKEHHBIX ’
BEKTOPU30BAHHBIX IIpepbiBaHuil. M3yueHue apXUTEKTyphl

MUKpoKoHTposuiepa ¢ sapoM ARM Cortex-M3 (J1, I13)

4.2 | Tema 23. VYcrpoiicTBa BBOJa/BRIBOJA: TOPTHI 0O0IIEro
HaszHaueHus, ALIl, TaliMeppl oOmero Ha3HaueHWS | OIK-14.2
MHOTO(] YHKIIMOHAJIbHBIE TaiiMepHl. Wnrepdeiicsr. 6 6 7 K-1 1'
OOecnieuenre  Oe3omacHOil  pabOThl.  DKOHOMHUYHBIC '
pesxxumsl paboTsl (JI)

4.3 | Tema 24. IIporpammuas cpena Keil uVision. MaTepdeiic,

Pexumbr  paboTel. OCOOCHHOCTH HWCIOJB30BAHUS IS OIlK-11.1
MPOTPAMMHUPOBAHHUS M OTIAJKH MHKPOKOHTPOJIIEPHBIX 6 3/2 77 8 OIlK-14.2
cucreM. [IporpammupoBaHie MUKPOKOHTPOJLJIEPA C SAPOM IK-1.1
ARM Cortex-M3 (I13, JIP)

5.0 | Pazgen 5. Pa3paGorka cucrem ynpasijeHHs Ha 0Oa3se
BCTPOEHHOI0 MUKPOKOHTPOJLIepa.

5.1 | Tema 25. Boibop MuUKpoKOHTpOIIIEpOB. OCHOBHBIE ATAIIbI OIK-14.2
pa3paboTKN MUKPOKOHTPOJIJIEPHOH CHCTEMBI YIIPaBICHUSI. 6 2 2 K-1 1'
OcobeHHocTH peanu3aiyy annaparHoi yactu (JI) '

5.2 | Tema 26. MHcTpyMeHTaJbHBIE cpelcTBa pa3pabOTKH U
OTIAIKH MPOrPaMMHOTO obecrieueHus OIK-14.2
MUKPOKOHTPOJLIEPOB. 3ydeHne OTIaJOuYHBIX ILIATHI 6 4 4/2 6 K-1 1'
Arduino, AVR-MT-128, STM32F407G-Discovery (J1, '
I13)




4 CTPYKTYPA U COAEPXAHUE JUCHUIIVINHBI

Ounas ¢opma *Kon
Kon HaumeHoBaHue pa3ie/10B, TeM M BHI0B padoT Cemecrp Tacet ;:y;::::ﬁz
HeK Hp Haﬁ CP KOMIIeTEHIUH
5.3 | Tema 27. 0030p AITOPUTMHYECKUX SI3BIKOB OIK-14.2
MPOrpaMMUPOBAHUS MUKPOKOHTPOJLJIEPOB, cpen 6 2 2 '
TIK-1.1
paspadotku npoekros (J)
OIIK-11.1
dopma IPOMEKYTOUHOHN aTTeCTalluH — 3a4eT 6 OIlK-14.2
TIK-1.1
OIIK-11.1
Kypconas pabora 6 36 | OIIK-14.2
TIK-1.1
Hroro wacos (6e3 yuéTa 4acoB Ha IPOMEKYTOUHYIO 68 | 34/6 | 34/34 | 152
aTTECTAINIO)

5 ®OH/] OLIEHOYHDBIX CPEJICTB JJIsl IPOBEJEHUS )
TEKYIIETO KOHTPO.JIS YCIEBAEMOCTH M IMTPOMEKYTOYHOM
ATTECTALIMHM OBYYAIOIUXCS MO JUCHMUIIINHE

@DOH/ OLIEHOYHBIX CPEICTB AJIS MPOBEIACHUS TEKYILEro KOHTPOIIS yCIIEBAaeMOCTH U IPOMEXKYTOUHOM aTTecTaluu
0 AUCUHIUINHE 0(OpMIICH B BHIE NprutoxkeHust Ne 1 k pabodeit mporpaMme AUCIMIUIMHBI M pa3MEIIECH B 3IEKTPOHHON
nH(popMannoHHO-00pa30BaTeNbHOH cpenie Y HUBEPCUTETa, JOCTYITHOW 00yYaloIeMycsl Yepe3 ero JMIHbIH KaOuHeT

6 YYEBHO-METOJAUYECKOE U UH®OPMALIMOHHOE OBECHEUYEHUE
JUCUMIINHBI

6.1 YueOHas quTeparypa

6.1.1 OcHoBHas JIUTEpaTYpa

Kon-Bo 3Kk3.
bubaunorpadpuueckoe onucanue B Oubmnorexe/
OHJIANH
Marpaa, 1O. C. CoBpeMeHHbIE MUKPOKOHTPOJIIEPBL. APXUTEKTYpA,
6.1.1.1 mporpaMMHUpOBaHue, pa3padorka ycrpoiicts :/ FO. C. Marga. M. : JIMK Ilpecc, 17
2017. - 224c.
6.1.1.2 Penpxun, I1. 1. Mukpokontpomiepsr Atmel apxurektypsr AVR32 cemeiicTa 7
o AT32UC3 : pyk. moms3oarens / I1. I1. Penpkun. M. : Texaocdepa, 2010. - 782c.
6.1.13 ®dunoreHos, K. I'. OcHoBsI s13b1Ka accembiepa : Yueb. kype / K. I'. ®unoreHos. M. : 62
e Pamno u cBsi3p; ['opstuast muaAs-Tenexom, 2001. - 288c.
Kpyrnos, C. I1. Mukpokonseptop ADuC812 : yue6. mocobue - 13x. 2-e, nmepepad.
6.1.14 u non. / C. I1. Kpyrnos, C. B. Kosbipiinn, A. B. JIusmun. Upkyrck : UpI'YTIC, 22
2020. - 87c.
EBcrudees, A. B. Mukpokontpomiepsl AVR cemetictB Tiny u Mega dpupMsr
6.1.1.5 ATMEL / A. B. Escrudees. — 3-e uzn. — M. : IOJIDKA-XXI, 2006. — 560 c. — 1
TekcT : HenmoCpEICTBEHHBIH.
Bracos, A. 1O. [IporpammupoBanue MUKpOKOHTposutepoB AVR : yueOHOE
TEKCTOBOE IEKTPOHHOE M3JJaHuE JOKaJIbHOTO pacnpocTtpanenus / A. 1O. Bnacos,
6.1.1.6 B. U. T'opbyrkoB. — Omck : OMI'TY, 2023. — 112 ¢c. — URL: Omnnaitn
https://e.lanbook.com/book/421616 (aara obpamenwus: 18.03.2026). — TekcT :
3JIEKTPOHHBIN.
Knrouapés, A. A. IlporpammupoBanue MUKpOKOHTpoiutepoB STM32 : y4eb.
6.1.17 nocobue / A. A. Kirouapés, K. A. Kounn, A. A. domenkoBa. — Cankr-IlerepOypr Omnaiis
e : 'VAIL, 2023. — 196 ¢. — URL.: https://e.lanbook.com/book/341030 (nara
obpamienus: 18.03.2026). — TekcT : SIEKTPOHHBIH.
Anmes, M. T. UHTepdeiicsl MUKpOKOHTPOJUIEPOB : yuebHoe nocodue / M. T.
Ammnes, T. C. bykanoBa ; [T0BODKCKHIA rOCY1apCTBEHHbIH TEXHOIOTHYECKHi
yauBepcuteT. — Momxkap-Ona : [ToBomkckuil rocy1apCcTBEHHBIHM TEXHOIOTHUECKUI .
6.1.18 yHuBepcurert, 2019. — 94 ¢. — URL: Onnajis
https://biblioclub.ru/index.php?page=book&id=612571 (nata obpamienus:
19.03.2026). — TeKcT : 3JEeKTPOHHBIH.
6.1.2 JlonoJHUTEIbHAS JUTEPATYPA
Kon-Bo 5K3.
Bubnmmorpadudeckoe onmcanme B 6ubnmorexe/
OHJalH




6.1.2.1

Bbponun, B.b. Cuctemsl Ha MukpokoHTposuiepax 1 BUC nporpaMMupyeMoit TIOTHKH
: MPOU3BOJICTBCHHO-TIpakTHYecKkoe m3nanue / B. b. Bponun, A. B. Kanuaun. M. : 194
3KOM, 2002. - 400c.

6.1.2.2

Kpyrnos, C. I1. MukpokonsepTop ADuC812 : yuebnoe mocodue / C. I1. Kpyrios,
C. B. KoBeipmus, A. B. JIuumn. — 2-e u3f., nepepad. u gomn. — VpKyTeK :
HpI'VIIC, 2020. — 88 c. — URL: https://e.lanbook.com/book/200126 (mata

obpamenusi: 18.03.2025). — TekcT : 2IEKTPOHHBIN.

Onutaitn

6.1.2.3

Bonoso3os, A. M. MUKpOKOHTpPOJIJIEPHI ISl CHCTEM aBTOMATHKH : ydeOHOe
nocobue / A. M. BomoBo3oB. — 2-e u3a. — Bogorga : BoI'Y, 2015. — 164 ¢. —
URL: https://e.lanbook.com/book/93084 (mata obpamenus: 18.03.2026). — Tekcer :
3JIEKTPOHHBIH.

Ounaitn

6.1.2.4

Xagwuzosa, A. I1I. [TporpammupoBaHue Ha sI3BIKE acceMOuepa : yaeOHo-
Metoamaeckoe nocodue / A. II. Xaduzosa, H. U. Ilukynesa. — Kazanp : KHUTY-
KAU, 2024. — 68 ¢. — URL.: https://e.lanbook.com/book/453284 (nara
obpamenns: 18.03.2026). — TekcT : 371€KTPOHHBI.

Ounaitn

6.1.2.5

Mypowmres, . FO. Mukpomnporeccopsl 1 MUkpoOBM : yuedbnoe mocoodue / . 1O.
Mypowmres, E. H. fmmn ; TamMO0BCKHiA TOCYIapCTBEHHBIA TEXHITUESCKUHA
yauBepcuteT. — Tam00B : TaMOOBCKHIT rocynapCTBEHHBIN TEXHUIECKUN

yausepcuret (TTTVY), 2013. — 97 ¢. — URL:
https://biblioclub.ru/index.php?page=book&id=277852 (nata obpaieHus:
19.03.2026). — TekcT : 3MeKTPOHHBIH.

Onaitn

6.1.3

Y4eOHO-MeTOAMYECKHE Pa3PA0OOTKHU (B T. Y. IJIsl CAMOCTOSITEIbHOI PadoThl 00y4al0LIUXCS)

Kon-Bo 3Kk3.
bubaunorpadpuueckoe onucanue B Oubnmnorexe/
OHJIANH

6.1.3.1

Kpyrnos, C.I1. Metoanueckue ykazanus 1o udydeHuto aucuurinasl 51.0.38
MHUKpPOKOHTPOJIIEPH! M YIPABIAIONINE MUKPO-BBIYUCIUTEIN [0 HAPaBICHUIO
noarotoBku 15.03.06 MexarpoHuka u poOOTOTEXHHKA, IPOPHIsL MeXaTpOHHbIC
cucrembl Ha TpaHcnopre / C.I1. Kpyrnos; UpI'YIIC. — Upkyrck: UpI'VIIC, 2023. —
23 c. - Tekct: anexrponHsIit. - URL:
https://www.irgups.ru/eis/for_site/umkd_files/mu_68820_1484_2026_1_signed.pdf

Onnaiu

6.2 Pecypchbl HHGOPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTu « UHTepHET»

6.2.1

Hayunast anextponnas oubnunoreka «KubepJlennnka» — https://cyberleninka.ru/

6.2.2

Hayunas snektponnas 6ubnunoreka eLIBRARY.RU — https://elibrary.ru/

6.2.3

HanumonanpsHas anekrponnas 6ubnuorexa «HOb» — https://rusneb.ru/

6.2.4

OnekTpoHHasi GHOMHOTEKa Y4eOHO-METOANYECKOrO IEHTpa MO OOpa30BaHUIO Ha JKEIE3HOJOPOKHOM
tpancnopte «3b YMII XKJIT» — https://umczdt.ru/books/

6.2.5

OnexTpoHHO-0ubHnoTeuHast cucrema «BOOK.ruy, https://www.book.ru/

6.2.6

OnekTpoHHO-O0nOIMoTeuHas cucreMa «M3mgarensctBo Jlanby, https://e.lanbook.com/

6.2.7

ek TPOHHO-GHbIHOTeuHas cucteMa «O6paszoBarenbHas miardopma FOPAMTy, https://urait.ru/

6.2.8

DJIeKTPOHHO-OMOIMOTEHAS CHCTEMa «Y HUBEPCUTETCKast OMOInoTeka oHmany, https://biblioclub.ru/

6.3 IlporpammHoe o0ecnieueHre 1 HHPOPMALMOHHBbIE CIIPABOYHbIE CHCTEMbI

6.3.1 bazoBoe nporpamMmMHoe o0ecrieyeHue

6.3.1.1

Microsoft Windows Professional 10, rocymapctBenHbiii koHTpakT oT 20.07.2021 Ne
0334100010021000013-01

6.3.1.2

Microsoft Office Russian 2010, rocymapctBeHHbIH KOHTpakT oT 20.07.2021 Ne 0334100010021000013 -
01

6.3.1.3

FoxitReader, cBo601HO pacnpocTpaHseMoe mporpaMmuoe obecrnieuenue http://free-software.com.ua/pdf-
viewer/foxit-reader/

6.3.14

Adobe Acrobat Reader DC cBoGogHO pacmpocTpaHseMoe MporpaMMHOE — oOeclieueHue
https://get.adobe.com/ru/reader/enterprise/

6.3.1.5

Sunexc. bpaysep. IlpukmagHoe mnporpamMMmHOoe obecniedyeHne oOmero HasHauenws, OducHble
HpPIJ'IO)KeHI/ISI, JIMLOEH3UA — CBO60I{HO paCHpOCTpaHSIeMOC HpOFpaMMHOC 06€CH€‘16HI/I€ 110 JIMLICH3UHU BSD
License

6.3.2 Cnenuan3upoBaHHOE IPOrPaAaMMHoOe o0ecredyeHne

6.3.2.1

Atmel Studio 6.2 s paspaborku mpunoxeHnit mox MukpokoHTpoiurepsl ARM u AVR Keil pVision
ver.5.23 lite Bepcusi.

6.3.2.2

Atmel Studio 6.2 mns pa3paboTku npunokeHuH nox MukpokoHTpoiepsl ARM n AVR Keil pVision
ver.5.23 lite Bepcust Proteus Professional Demonstration - cucrema cXeMOTEXHHUECKOTO MOICITHPOBAHHSI

MHKPOKOHTPOJIIEPOB ¥ MEKPOIPOLIECCOPOB.

6.3.3 UndopmanuoHHbie cipaBoOYHbIe CHCTEMbI

6.3.3.1

‘ He npenycMoTpeHbl

6.4 HpaBOBble N HOPpMATUBHBIEC TOKYMEHTbI

6.4.1

‘ He npenycMoTpenst




7 OIUCAHUE MATEPUAJIBHO-TEXHUYECKOI BA3BI,
HEOBXOJUMOIi /151 OCYIIECTBJIEHHS] YYEBHOI'O ITPOLIECCA
MO JUCHUILIMHE

Kopmyca A, b, B, I, /I, E UpI'YIIC nHaxoxsTcs mo aapecy . MpkyTck, yi. YUepHbImeBckoro, a. 15;
koprryc JI Upl'YIIC wHaxomutes — o agpecy r. MpkyTtck, yi. JlepmonToBa, 1.80

VuebHas ayautopus J[-408*(408-1) KommbroTepHsiii kinacc — «MoeTMpOBaHUE TEXHUUECKUX CHCTEM
YIPaBJICHUS» JUIS TPOBEACHHS NPAKTHYECKUX 3aHATHH, 1Ta00paTOpHBIX paboT, IPYNIOBBIX U
VHJIMBHYaJIbHBIX KOHCYJIBTAlUH, KypCOBOTO MPOEKTUPOBAHUS (BBIITOJHEHHUS KYPCOBBIX paldoT), TEKYLIEro
2 KOHTPOJISI ¥ IPOMEXYTOUHOH arrectarui. OcCHOBHOE o0opynoBanue: Criernaan3npoBaHHas MeOenb,
KOMIIBIOTEPHI C OAKIIOYEHHEM K ceTH M HTepHeT, 00eceunBaoIie JOCTYII B ICKTPOHHYIO
nHpopMannoHHO-00pazoBaTensHyto cpeny Upl'YIIC. MynsTHMennanpoexTop, SKpaH, HOyTOyK
nepeHocHOH. [ mpoBeneHNs 3aHATHI HMEIOTCS yaeOHO-HATIIAHbIE TOcoOus (TIpe3eHTAINH, TUIAKATHI).

YueOHas ayauropus JI-411 st mpoBeeHNs JIEKIIMOHHBIX U IPAKTHYECKUX 3aHSTHI, JaOOpaTOpHBIX padoT,
IPYIIIOBBIX U MHAMBUIYAILHBIX KOHCYJIBTAINH, KypCOBOTO IMIPOSKTHPOBAHHMS (BBIIIOIHEHHS KYPCOBBIX
pabort), TeKyIero KOHTPOJIS U MPOMEKYTOYHON arTecTanui. OCHOBHOE 000pyIOBaHHE:
Crernuanu3npoBaHHas MeOelb, IepCOHATbHBIC KOMIBIOTEPEL. MyIbTHMEIHAPOSKTOP EPEHOCHOH, 3KpaH,
HOYTOYK IepeHOCHOH. J{71s MpoBeeHNs 3aHATHI NMEIOTCS YIeOHO-HarJsIIHBIE TTOCOOMS (TIpe3eHTaINH,
TTaKaThl).

VYuebnast ayauropus J{-410 s npoBeneHus ISKIIMOHHBIX U ITPAKTHUECKUX 3aHSATHH, 1a00paTOPHBIX padoT,
TPYIIHOBBIX U HHANBUYaNbHBIX KOHCYJIbTAINi, KypCOBOTO IIPOCKTHPOBAHMS (BBITIOIHEHHS KYPCOBBIX
paboT), TeKyIIero KOHTPOIIS M MIPOMEXYTOUHOH aTTecTaruu. OCHOBHOE 000pYIOBaHHUE:
CrnennanusupoBaHHas MeOeb, IEPCOHAIBHBIC KOMITBIOTEPHI. MyJIbTHMEANAPOSKTOP IEPEHOCHOH, SKpaH,
HOYTOYK NepeHOCHOH. [[ys mpoBeAeHNs 3aHATHI NMEIOTCS ydeOHO-HaTIsIHbIE TOCOOHS (TPE3eHTALNH,
rurakatel). Otnagounas wiata AVR mans Atmega 128 AVR-MT-128 - 3 mir.; OTnagouHblii KOMIUIEKT
STKS500 s AVR; Ilporpammarop USB AVR JTAGE XPII; IIporpammarop USB AVR JTAGICE XPII;
Otnanounas mwiata AVR-JTAG-USB; [nara ycrpoiicteB AVR-MT128; [Iporpammarop USBtinylSP-
Arduino; [Iporpammarop nHTErpajbHbIX MUKpocxeM; [IporpaMmarop HHTErpabHbIX MUKPOCXEM;
Muxpocxema ATSTKS00.

[Tomemenns A CaMOCTOATENBHOM pabOTHl 00yUYaIOMINXCSA OCHAIIECHBI KOMITBIOTEPHOH TEXHUKOM,
MOIKITFOUEHHOH K HH(OPMAIIMOHHO-TEIeKOMMYHUKAIIMOHHOH ceTH « HTepHeT», 1 00ecreueHbl TOCTYIIOM B
ANIEKTPOHHYIO HH(POpMaIHOHHO-00pa3oBarenbHyto cpeay Upl YIIC. [TomemieHus st caMOCTOSITEIBHOM

5 pabOThI 0OYUAIOIIUXCS:

— YUTAIbHBIC 3aJIBI;

— y4eOHbIe 3aJTbl BRIUUCIUTENbHON Texuuku A-401, A-509, A-513, A-516, [1-501, 1-503, 1-505, J1-507;

— IOMEIIEHHs /IS XpaHeHH sl 1 NpoduIIakTHYeCKOro o0CIyKuBaHus yueOHoro odopynoBanus — A-521

8§ METOANYECKHUE YKA3AHUA 1A OBYYAIOIUXCA
1O OCBOEHHMIO TN CHUITJIMHBI

Bun yue6HOM

eSTONBHOCTH Opranuzanus yueOHOH NesaTeIbHOCTH 00yJaromerocs

Jlekumst (ot natmHCcKOoro «lection» — 4reHHWe) — BHI ayJUTOPHBIX YYEOHBIX 3aHSATHH.
Jlexnus: 3akyafbplBaeT OCHOBBI HAYy4YHBIX 3HAHMM B CHUCTEMATU3UPOBAHHOM, IIOCIIEINOBATEIbHOM,
0000meHHON (opMe; pacKpbIBa€T COCTOSHHE W TEPCIEKTHUBBI Pa3BUTUS COOTBETCTBYOLICH
o0nacTn HayKW W TEXHUKH; KOHLEHTPHUPYET BHUMaHHE OOYdJaloIIMXCsl Ha HanOoJiee CIIOKHBIX,
Y3JIOBBIX BOIIPOCAX; CTUMYJIMPYET ITO3HABATEIbHYIO aKTUBHOCTH 00YJaIOIINXCSI.

Bo Bpems JEKIMOHHBIX 3aHATHH OOydYalomuWiics JOJDKEH YMETh CKOHIEHTPHPOBATh
BHUMaHHE Ha HM3Y4aeMbIX HpoOJIeMaX W BKIIOYWTH B pabOTy BCe BHABI NMAMSTH: CIIOBECHYIO,
00pa3HyI0 ¥ MOTOPHO-JBHUTraTeNbHy0. 11 3TOro Bech MaTepua, H3jlaraeéMblii pernoiaBaTeiem,
obOyuaromeMycs HEOOXOIMMO KOHCIIEKTHPOBaTh. Ha IMONAX KOHCHEKTa CleqyeT IOMedaTh
BOTIPOCHI, BBIJCNICHHbIE OOydYalOMWMCS IS KOHCYJIBTAIlMM C IIperojaBaTesieM. BBIBOIEL,
Jlexuus MTOJTy9ICHHBIE B BUIE POPMYII, PEKOMEHIYEeTCS B KOHCIIEKTE IO TIePKUBATh MIIM OOBOJUTH PAMKOIA,
YTOOBI JIydIle 3alOMHUHANUCH. llOJE3HO COCTaBUTHh KpAaTKUH CIPAaBOYHHUK, COJCpPIKAIIUil
OTIpe/IeICHNS] BAXHEUIIINX MOHATHH Nekunu. K KakIoMy 3aHATHIO ClIeAyeT pa3odparb Marepuat
npeablaymed sekuuu. M3ydas Martepuan mo y4eOHHMKY WM KOHCIIEKTY JIEKLMH, ciemyer
MEPEXOAUTH K CIEAYIOUIEMY BONPOCY TOJIBKO B TOM ClIydyae, KOIrjja XOpOIIO YCBOEH MPeabl Iy
BOIpOC. P51 BONPOCOB TMCIUIUIMHBI MOXKET OBITh BBIHECEH Ha CaMOCTOsITEIbHOE H3yueHue. Takoe
3a7aHue TpeOyeT ONepaTUBHOIO BHINOJIHEHUS. B KOHCIIeKTe JIeKIuii HE0OXOMMO OCTaBUTh MECTO
JUISL OCBEILIEHUS] YIOMSHYTBIX BONpocoB. O003HAYMTH BONPOCHI, TEPMHHBI, MaTepual, KOTOPbIH
BBI3BIBAET TPYAHOCTHU, IOMETUTH U MOMBITAThCSI HAMTH OTBET B peKOMeHAyeMoll nuteparype. Eciu
CaMOCTOATENIFHO He yaeTcs pa3odpaTbes B MaTepHalie, TO HE0OX0JuMO c(hOpMyIHpPOBATE BOIIPOC
1 3aJaTh IPENOIaBATENI0 Ha KOHCYJIbTAllMH, HA IIPAKTUYECKOM 3aHATUU

[IpakTrueckoe [TpakTHyeckoe 3aHATHE — BUJI ayJJUTOPHBIX y4eOHBIX 3aHSITHIL, eJieHaNpaBiIeHHas hopma
3aHATHE OpraHu3aly y4eOHOro mpoliecca, [Py peaau3alui KOTOpod o0ydaromuecst 1o 3aaHuI0 U 10J




PYKOBOZACTBOM IIpEIOJaBaTelIs BBHIIOJHAIOT NpaKTHYeckue 3amaHus. [IpakTnueckue 3alaHus
HanpasjeHbl Ha yriyOJleHHEe HAYYHO-TCOPETHYECKMX 3HAHUHW M OBIIAJICHHE OINpPEICIICHHBIMU
METO/aMH paboThl, B MIPOLIECCE KOTOPBIX BHIPA0ATHIBAIOTCS YMEHUSI U HABBIKU BBIIIOJIHEHUS TEX
WIN HMHBIX y4eOHBIX AeWcTBHMI B naHHOW cdepe Hayku. [IpakThueckue 3aHSATHS pPa3BUBAIOT
Hay4YHOE MBIIUICHUE M DPEeYb, MO3BOJIIOT MPOBEPHUTH 3HAHMS OOYYarOUIMXCs, BHICTYNAIOT Kak
CpeACTBa ONEepPaTUBHOM 0OpaTHOM CBSI3M; LIENb MPAKTHYECKUX 3aHATHH — yrIIyONsiTh, paclIupsTh,
JeTaTM3NpPOBATh 3HAHHS, IMOJNyYCHHBIE HA JIGKIWH, B OOOOIIEHHOH (opMe W CONeHCcTBOBATH
BEIPAOOTKE HABBIKOB MPO(ECCHOHANBHOM NeSTETFHOCTH.

Ha mnpakTH4eckux 3aHATHAX IOAPOOHO PAaCCMATPHUBAIOTCS OCHOBHBIE  BOIIPOCHI
JMCUUIUIMHBL, pa30HpaloTcsi OCHOBHBIE TUITHI 331a4. K Ka)KTOMy PaKTHYECKOMY 3aHATHIO CIICAYeT
3apaHee CaMOCTOSTENILHO BBHIIIOJHHUTH JOMAalIHEee 3aJaHUe W BBIYYUTH JICKIMOHHBIA MaTepuai K
crenytomei TeMe. CHCTeMaTHYeCKOe BBIOJIHCHNE TOMALIHUX 3alaHUil 005A3aTeNbHO H SBISCTCS
Ba)XHBIM (paKTOPOM, CIIOCOOCTBYIOIIMM YCIEIIHOMY YCBOCHHUIO TUCIUIUIMHBI

JlaGopaTtopHas
pabota

OCHOBHO [1eJTBI0 TA00PaTOPHBIX PadoT ABISETCS TEOPETHIECKOe 000CHOBAHNE, HATITIHOE
W/WIN 9KCHEPUMEHTAIbHOE MOATBEPXKICHUE W/WIN MPOBEPKA CYMIECTBEHHBIX TEOPETHUECKUX
MOJIO)KEHUH (3aKOHOB, 3aKOHOMEPHOCTEH) aHalN3 CYNIECTBYIOIIMX METOAWK M METOAOB WX
peammzanu ¥ T.0. OHM 3aHMMAaOT NPEHMYIIECTBEHHOE MECTO INPH H3YYECHHM AWCIUIUINH
00s13aTeNbHON YacTh M 4acTH, pOpMUpYEeMOil yuacTHUKaMy 00pa3oBaTelbHbIX OTHOIIEHUH broka
1.

HUcxons n3 uenu, conepkaHueM J1ab0paTOPHBIX PadOT MOTYT OBITh:

- DKCIIEpUMEHTaJIbHas TPOBepKa GpopMyJI, METOIMK pacyueTa;

- IPOBE/ICHHE HATYPHBIX M3MEPEHHI CBOWCTB, pabO4HX ITapaMeTpOB, PEXKUMOB pabOTHI PU
MTOMOIIHY JJAOOPAaTOPHOT0 0OOPYIOBAHUS U/UIH CTCHIOB  MAKETOB;

- 03HAaKOMJICHHE, aHAJIN3 M TEOPETUIECKHE BHIKIAJKH M0 YCTPOHCTBY, IIPUHIUITY ASHCTBUS
u crioco6am 00CITy)KMBaHHS allliapaTos, JeTaleH MallliH, MEXaHU3MOB, ITPOIIECCOB, IPOTEKAFOLINX
B HHX IIPU 3TOM H T.1.;

- HarJsigHas rpaduyeckas MHTEpPIpeTanus YepTexei, cxeM, 00beMHBIX OBEPXHOCTEH U
T.JI., BOCIIPOM3BOIMMBIX C IOMOIIBIO CTICIIHAIN3UPOBAHHOTO IIPOTPAMMHOTO 00ECIICUECHUS,;

- MMHTAIMOHHOE MOJEIMPOBAHUE IIPOIECCOB, NMPOTEKAIOMINX B CIOKHBIX XUMHYECKHUX,
(bU3MYECKUX, MEXaHMYECKHX, JICKTPUIECKUX U NIp. 00BbEKTaxX;

- HarJsigHOe TMpejcTaBiieHHMe O paboTe MepcoHala KOHKPETHOW OpraHM3allH WIIN
nonpaznenenust OAO «PXK/I» mocpencTBOM MOJIEINPOBaHUS IITATHRIX M BHEIITATHBIX CUTYaIUH
B BUPTYaJIbHBIX CIENMaNU3UPOBaHHBIX APM (aBTOMAaTH3HPOBAHHBIX pabOUUX MeECT);

- YCTaHOBJIGHHE M MOJTBEP)KACHHE 3aKOHOMEPHOCTEH (IIyTeM CpaBHEHHs MPOBEJCHHOTO
9KCTIEPUMEHTA U PACCUUTAHHBIX 3HAUCHUH) U T.JI.;

- O3HAKOMJIEHHE C METOJMKAMH IPOBEICHUS HKCIIEPUMEHTOB, HAIJISAHBIM YCTPOHCTBOM
CTEH/-MaKeTOB H IIp.;

- YCTaHOBJICHNE CBOWCTB BEIIECTB, NX KAYECTBEHHBIX M KOJMUECTBCHHBIX XaPaKTEPUCTHUK;

- aHaJIM3 pa3IMYHBIX XapaKTEPUCTHK MPOIECCOB, B TOM YHCIIE TIPOU3BOCTBEHHBIX M MHBIX
IIPOLIECCOB;

- pacueT mapaMe€TpoOB pPa3JIMYHBIX SIBIICHUM M IIpoueccoB, CMOACIIUPOBATL KOTOPBLIEC HE
BO3MOJKHO B PEaJIbHBIX YCIOBHAX (HalpUMep, Ype3BbIYaifHbIe CUTYAIUH U TIp.);

- HaOJIIOJICHUE PA3BUTHS SIBICHHUH, ITPOIIECCOB H JIP.

JlonyckaeTcs MHOE cojep)kaHue J1abopaTopHbIX padoT, eciik 3TO OyAeT crocoOCTBOBATH
peanuzanyu neaei u 3aaad JUCIUILUTAHBL U (POPMUPOBAHUIO COOTBETCTBYIONINX KOMIIETSHITUMN.

[To xapakTepy BBINOJIHAEMBIX J1a00PaTOPHBIX PaOOT BO3MOXKHBI:

- O3HAaKOMHUTEIbHbIE pabOTBHI, HCIOJB3yeMbIE [UIi  3aKPEIUICHHS  HM3YYCHHOTO
TEOPETHYECKOTO MaTepHalIbl;

- aHAINTHYECKHE paboThI, UCTIONb3YEeMbIE JUIS MOJy4YeHHs HOBOM MH(pOPMAIMK Ha OCHOBE
(hopMann30BaHHBIX METOIOB,;

- TBOpYECKHE pabOThl, ODHEHTHPOBAHHBIE HA CAMOCTOSTEIbHBIN BBIOOD ITOJIX0/I0B PEIICHUS
3ajad.

[Ipexxne, 4eM NPUCTYNMUTh K JAOOPATOPHBIM 3aHATHSAM, OOYYarOIUMCS HEO0OXO0IUMO
MIOBTOPUTH TEOPETHUECKUN MaTepHal mo Teme padothl. Kaxkmas maboparopras paboTa ocHaieHa
MCTOANYCCKUMHU YKa3aHUSIMMU, pa3pa6OTaHHI)IMI/I npenoaaBaTe/JisiIMU, BEAYIMUMHA JUCHUITIIINHY

CaMocTosTenbpHas
pabota

OOyueHue Mo AUCHUILTHHE « MHKPOKOHTPOIUIEPHI U YIIPABIISIONIAE MUKPO-BBIYHCITHTEIIH
MpeycCMaTpUBacT aKTHBHYIO CAMOCTOSATEIFHYI0 paboTy oOydatomierocs. B paszmene 4 paboueit
MpPOrpaMMbl, KOTOPBIH HasbiBaeTcsi «CTpyKTypa W cColepiKaHWEe JUCIMIUIMHBI»Y, BCE Yachl
CaMOCTOATENIFHOW pabOTHl pachHCcaHBl TI0 TeMaM M BOIPOCaM, a TaKKe yKa3zaHa HEoO0Xoanmas
ydeOHas TuTeparypa: o0yJaronuics n3yvdaeT yueOHbId MaTepra, pa3oupacT MPUMEPHI U pelraeT
pPa3HOYpOBHEBBIE 3a7adyd B paMKax BBITIOJHEHMsI Kak OOIUX JOMAallHUX 3aJaHdl, Tak W
WHIUBUAYATBHBIX AJoMantHuX 3aganuid (U/13) u apyrux BUA0B padoT, MpeIyCMOTPEHHBIX padoueit
MPOrpaMMOi TUCIMIUTAHBL. [Ipy BBITIOJHEHUW AOMANTHUX 3aJaHUN O0YyYaromeMycsl ClemayeT
o0paTuThcsl K 3ajJa4aM, PEHICHHBIM Ha TNPEABIIYIUX MPAKTUYCCKUX 3aHITHUAX, PEIICHHBIM
JOMAIIHUM paboTaM, a TaKkkKe K IpHMepaM, NPUBOJUMBIM JeKkTopoMm. Ecimm storo Oymer




HEJIOCTATOYHO [UIsl BBINOJHEHWS BCEH pabOTHI MOKHO JOMOJHHUTENBHO BOCIIOJIB30BATHCS
y4eOHBIMH 1TOCOOMSIMH, NPUBEJICHHBIMU B pazneine 6.1 «YueOnas nuteparypa». Ecin, HecMoTps
Ha M3Y4YCHHBIH MaTepHaj, 3aJaHhe BBINOJIHUTH HE YIAeTcsi, TO B 0053aTEJLHOM IOpSIKE
HEOOXOAMMO MOCETUTh KOHCYJIBTALHUIO TIPETIOIaBaTells, BEAYIIEro PaKTUYEeCKUE 3aHATHS, W/ HIH
KOHCYNBTAIHIO JEKTOPA.

JomamiHue 3amaHMs, WHIMBHIyaJlbHbIE JIOMAallHUE 3aJaHus M Jpyrue palboTsl,
IIPeAyCMOTPEHHBIE pabodeii IporpaMMON AUCIMIUINHBI TOJDKHBI OBITH BBIITOTHEHBI 00yJaoIuMCs
B YCTAQHOBJICHHBIC IIPEIIOJABATENIEM CPOKH B COOTBETCTBHH C TPEOOBAaHMAMH K O(QOPMIICHHIO
TEKCTOBOH W TpaduuecKkor JOKyMeHTanuu, chopmynupoBanHeM B [lonoxennn «TpeboBaHus K
0(hOPMIICHHIO TEKCTOBOH U rpadyniaeckoil JokymMeHTarn. HopMOKOHTPOIE)

Komruiekc yueOHO-METOUYECKUX MaTepHalioB 10 BCEM BUaM y4eOHOH JeSTelIbHOCTH, MPEAyCMOTPEHHBIM padouei
MIPOTPaMMO¥ IUCIMITIMHEI (MOIYJIS), pa3MeIeH B IIEKTPOHHOW HH(POPMAIIMOHHO -00pazoBaTensHoit cpeae Upl VIIC,
JOCTYITHON 00YJaromeMycs 9epe3 ero JINIHBINA KaOuHeT




IIpuio:xkenne Ne 1 k padoueil mporpamme

POH/I OHEHOYHBLIX CPEJICTB

JJIS1 IPOBe/IeHN sl TEKYIEro KOHTPOJIsl YCIIeBAeMOCTH
U IPOMEKYTOYHOM aTTecTAlluN



1. O01mme moJ10KeHus

®onx  oueHouyHslx cpeActB  (POC) sBaseTcss COCTaBHOM YacThl0 HOPMATHUBHO-
METOJUYECKOr0  OOecreueHusi CHUCTEMbl OLEHKM KadyecTBa OCBOEHHUS  OO0ydYaroIMMUCS
00pa30BaTebHOI POrpaMMBl.

@OHJI OLIGHOYHBIX CPEJICTB IMpeJHa3HayeH JJs UCIHOJb30BaHUS OOydYarolUMHUcs,
npenogaBarensamu, anmuuuctpanued Hpl'VIIC, a Takke CTOpOHHUMH 00pa30BaTeIbHBIMU
OpraHM3alUsIMHU JJIsl OLIEHWBaHUs KayecTBa OCBOCHHS 00pa30BaTeIbHOW MPOrpaMMbl U YPOBHS
c(OPMHPOBAHHOCTH KOMITETCHIIUN Y 00yYarOIUXCS.

3amauamu POC aBnAr0oTCA:

— OLICHKA TOCTHIKEHHUH 00YJArOIIMXCs B TIPOIECCE U3YUCHHSI TUCIUTUIHHEI;

— obecrieyeHre COOTBETCTBUS Pe3ysIbTaToOB 00yueHHsI 3ajauaM OyayIiei npodeccuoHaaIbHON
JIeATETLHOCTH Yepe3 COBEPILICHCTBOBAHUE TPATUIIMOHHBIX U BHEAPEHHE WHHOBAIIMOHHBIX METOOB
oOydeHus B 00pa3oBaTeNIbHBIIN Mpo1ece;

— CaMOIIO/ITOTOBKA U CAMOKOHTPOJIb O0YUAIONINXCS B MPOIIecce 00yueHUsI.

@DOH/I OIICHOYHBIX CPEACTB COPMUPOBAH HA OCHOBE KITFOUEBBIX MPUHIMUIIOB OLICHUBAHMUS:
BaJIMIHOCTh, HaJIS)KHOCTh, 00bEKTHBHOCTh, Y3PPEKTUBHOCTD.

Jns oueHku YpoBHA CPOPMHUPOBAHHOCTH KOMIIETEHIMI HCIOIB3YyeTCsl TPEeXypOBHEBAs
cucreMa:

— MHUHHUMAJbHBI ypOBEHb OCBOCHHS, O0Os3aTeNbHBIM Ui BCeX OOYyYalOIIUXCS IO
3aBEPIICHUIO OCBOCHHS 0O0pa30BaTEIbHON MpPOrpaMMbl; JaeT OO0Ilee NpPEICTaBICHUE O BUIC
JESITEIbHOCTH, OCHOBHBIX 3aKOHOMEPHOCTSX (YHKIIMOHUPOBAHUS OOBEKTOB MPOGeCCHOHATBHON
JeATEeTIbHOCTH, METOJIOB ¥ QJITOPUTMOB PEIICHUS TPAKTUYECKUX 3a]1a4;

— 0a30BBIi  ypOBEHb OCBOCHHS, TMPEBBIIIEHUE MHUHUMAIBHBIX  XapaKTEPUCTHK
c(hOpMUPOBAHHOCTH  KOMIIETEHIIMWA; TO3BOJISIET  pellaTh TUIOBBIE 3aJaud, [PUHUMATH
npodeccuoHaNbHbIE W YIPABICHYECKUE PEIICHHs [0 W3BECTHBIM arOpUTMaM, MpaBWIaM U
METOIUKAM;

— BBICOKUH YpOBEHb OCBOCHHS, MAKCHMAaJIbHO BO3MOXKHAs! BBIPAXKEHHOCTh XapaKTEPUCTUK
KOMIIETEHIIM; IpeanoiaraeT roTOBHOCTh pelaTh MPaKTUYECKHUE 3aJa4M MOBBIIIEHHOMN CIOXHOCTH,
HETHUIIOBBIE 3a/lau, MPUHUMATh NMPOGECCHOHATBHBIE M YIPABICHUYECKUE PEIICHUS B YCIOBHSIX
HEIMOJIHOW  ONpPENENeHHOCTH, TMPU  HEJOCTATOYHOM  JIOKYMEHTaJbHOM, HOPMAaTUBHOM H
METOJMYECKOM 00ECTICUEHHUH.



2. llepeyeHb KOMMNETEHIUI, B ()OPMHUPOBAHUMN KOTOPBIX Y4aCTBYET
AUCUMILIAHA.
IIporpaMMa KOHTPOJIbHO-OLEHOYHBIX MEPONIPUATHIA.
IToxka3zaresin OEHUBAHUSA KOMIECTCHIUA, KPUTEPUH OLCHKHU

JucuumnuHa «MUKPOKOHTPOJIJIEPHI U YIPABJIAIOIINE MUKPO-BBIYUCIUTEIN» YUYaCTBYET B
(bopMHpPOBaHUN KOMITETCHIIUHA:

OIIK-11. Criocob6en pazpabaThiBaTh U IPUMEHSTH AJITOPUTMBI U COBPEMEHHBIC IIU(PPOBHIC
MPOrpaMMHBIE METOJIbI PAacue€TOB M MPOEKTUPOBAHUSA OTICIbHBIX YCTPOHUCTB M TOJCUCTEM
MEXaTPOHHBIX U POOOTOTEXHUYECKUX CUCTEM C UCIOJIb30BAHNEM CTaHJAPTHBIX UCTIONHUTEIbHBIX U
YIOPABJISIIOIIUX YCTPOMCTB, CPEJCTB aBTOMATUKU, U3MEPUTEIbHON U BBIYMCIUTEILHON TEXHUKHU B
COOTBETCTBUM C TEXHHUYECKUM 3aJaHUEM, pa3pabarhiBaTh LHU(POBBIE aITOPUTMBI U IMPOrPAMMBI
yIIpaBJIeHUs] pOOOTOTEXHHUYECKUX CUCTEM

OIIK-14. CnocobeHn paspabaTeiBaTh aJTOPUTMBI W KOMIBIOTEPHBIE IPOTPAMMBI,
MIPUTOJIHBIC JIJIsl MPAKTUYECKOT0 MPUMEHEHUS

[IK-1. CnocobeH mNpoeKTHpOBaTh M KOHCTPYHPOBATh DSIEMEHTHl MEXATPOHHBIX U
POOOTOTEXHUUYECKUX CUCTEM

IIporpaMmMa KOHTPOJ/IbHO-OLCHOYHBIX MEPONPUATHI o4Hasi popmMa o0yYeHHUsI
Haumenosanue Kon
KOHTPOJIBHO- HEHKATOpA HaumMmeHoBaHMe O1IeHOYHOT'O
Ne OOBEKT KOHTPOJIA cpexncraa (popma
OLIEHOYHOTO JIOCTHKEHUS *
MIPOBEACHUSI *)
MEpOTNPHATHS KOMITCTEHIIHU
S cemecTp
1.0 Paszpnen 1. OcHOBHBIE CBe/IeHHS] 0 MUKPOKOHTPOJLJIEPAX M YIPABJSIOIIMX MUKPOo-DBM
Tema 1. OOwmue cBeneHus o
MHKpPOKOHTpOJUIEpax. B3anMocBs3b
Texymuii TIOHATHH MHUKPOTIPOLIECCOP U OIK-14.2
11 MUKPOKOHTpouiep. OupmeI- KoncrmekT (mucrMeHHO)
KOHTPOJIb IK-1.1
TIPOU3BOIUTEIN
MHKPOKOHTpOoIIepoB. CTpyKTypa
TUTIOBOTO MUKpOKOHTpoJuiepa (JI)
Tema 2. Dransl pa3BUTHUS
MHUKPOKOHTpOJIepoB. | atam, 4- u 8-
pa3psAHbIE MUKPOKOHTPOJIIEPHI.
19 Texymmid Apxutekrypa MCS-51. 11 atam, 8- u OIlK-14.2 KoHCIEKT (IHCHMEHHO)
KOHTPOJIb 16-paspsiiHble MUKPOKOHTPOJUIEPHI. IK-1.1
Apxutexrypa ARM. Ill atam, 32-u
64-paspsiiHble MUKPOKOHTPOJLIIEPHI
(D
Tewma 3. Knaccugpukarus
MHUKPOKOHTPOJIJIEPOB: 110
Texymuii paspsaHoCTH 00padaThIBa€MbIX OIK-14.2
13 JAHHBIX; IO (QYHKIIMOHAIBHOCTH; 110 KoHcnekT (micsMeHHO)
KOHTPOJIb . IK-1.1
APXUTEKTypE BHIUUCIUTEIBHON
CHCTEMBI; TI0 (PUPMEHHBIM
wiatdopmam; o cemeiicrsam (JI)
Tema 4. YcTpoiicTBa BBOJa-BBIBOIA
Texympii MHKDOKOHTPOJUTEPOB. OIK-14.2
14 KOHTDONE ITapannenbHblil IOPT BBOJA-BEIBOJA MK-1.1 KoncmekT (MmicsMeHHO)
i (PIO, GPIO). ITocnenoBarensHbIe '
mopTs! (JI)
Tewma 5. [IpeoOpa3zoBarenu
15 Texkymuii nHpopmanuu. Bugsr HATT n AT OIIK-14.2 KOHCIEKT (ITHCHMEHHO)
KOHTPOJIb IIpuHIMnIBI TOCTPOEHUS. IK-1.1
Xapaxrepuctuku (JI)
Tema 6. TaliMepbI-CUETUNKH
16 Texkymuii MHKPOKOHTDOIIEPOB: HA3HAYEHHE, OIIK-14.2 KOHCIEKT (IIHChMEHHO)
KOHTPOJIb BXOJHOM nenuTens. Tunopoi IK-1.1
TaliMep-CYETUHK.




YcoBepliieHCTBOBaHHBIN TaliMep-
cuetyrk. [Ipoueccop coObiTuii (JI)

Tema 7. CTopokeBoi Taiimep.
Cxema crie)keHHs 32 YpOBHEM

17 Texymmmii MTUTAOIIETO HATIPSHKCHHUS. OIlK-14.2 KoHCIeKT (IHCHMEHHO)
KOHTPOJIb ['eHepaTopB! TAKTOBBIX UMITYJIHCOB. IK-1.1
Pexxumbl sHEprocoepekeHns
MUKPOKOHTposiepoB (JI)
Tema 8. UnTepdeiich
MHKpPOKOHTpotepoB. MaTepdeiich
UART (USART); RS232; KoHcnekT (micbMeHHO)
Texymuii RS485/422; 12C (TWI); SPI; CAN. OIIK-14.2
1.8 B pamxkax TTIT**:
KOHTPOJIIb Hasnauenue. Opranuzarysi. IK-1.1
CobecenoBanue (YCTHO)
XapaxkTepucTHku. Pexxumsl paboThI.
Wzyuenune npyrux nnrepdeiicon (J1,
I13)
2.0 Pasnen 2. MukpokouBepTop ADuC812
Tema 9. XapakTepucTuku
MuKpokoHBepTOopa ADuC812.
CrpykTypHas cxema
Texymuii MHUKpPOKOHBepTOpa. OpraHu3aris OIK-14.2
21 KOHTPOITh MIAMSATH U TIPOTPaMMHO-TOCTYITHBIC TK-1.1 CobecenoBanue (yCTHO)
perucTpsl. Aapecaius '
MHUKPOKOHTpPOJIJIEpa. CUCTEMa
xomaHJ. Cucrema nmpepblBaHUil.
Pexumebl snepronorpednenus (I13)
Tema 10. IIporpammuas cpena Keil
Texymmii C51. Unrepdeiic. [Topsmok OIlK-11.1
22 KOHTPOJIb pa3paboTKU U OTIAKU MPOEKTOB. OIIK-14.2 Cobecepoarue (ycrHo)
(I13)
Tema 11. Accembnep ASM-51.
CrpykTypa omepaTtopa si3bIKa.
Texymuii Ha3nauenue nepeMeHHbIX. OIIK-11.1
23 KOHTPOJIb Hupextussl. CTpykTypa OIIK-14.2 Cobecepoarue (ycrHo)
nporpaMMsl. M3ydeHue koMaH
ASM-51 (I13)
CobecenoBanue (yCTHO)
24 Texyuii Tema 12. UccneqoBanne KOMaHI OIlK-11.1 B pamkax TTIT**:
' KOHTPOJIb nepenayn ganasix ADuC812 (JIP) OIlK-14.2 JlabopaTopHnas pabora
(IIMCEMEHHO/YCTHO)
CobecenoBanue (yCTHO)
25 Texymmid Tema 13. UccneqoBanue KOMaHI OIlK-11.1 B pamxax TTIT**:
' KOHTPOJIb nipaBnennss ADuC812 (JIP IK-1.1 JlabopaTopHnas paboTa
Tp ynp patopHasd p
(IIMCEMEHHO/YCTHO)
CobecenoBanue (yCTHO)
26 Texymmid Tema 14. UccnenoBanne KOMaHI OIlK-11.1 B pamxax TTIT**:
' KOHTPOJIb 00padoTtku manHBIXx ADuC812 (JIP) IK-1.1 JlabopaTopHnas paboTa
(IMCEMEHHO/YCTHO)
Tema 15. H3yquMe OTJIAIOYHON CoBecejioBanne (YCTHO)
mwiatel LabKit-812 y
Texymuii ' OIIK-11.1 B pamxkax TTIT**:
2.7 [IporpammupoBaHue napauienbHbIX
KOHTPOJIb . IK-1.1 JlabopaTopHast paboTa
noptoB ADuC812 Ha MakeTHOM (IHChMeHHO/yCTHO)
mare LabKit-812 (113, JIP) Y
OMK-11.1 DK3aMeH (cobece1oBaHUE)
[TpomexyrouHas SK3amer OTK-1 4' > DK3aMeH - TeCTUpOBaHHE
aTTecTanus K-1 1' (KOoMIBIOTEpHBIC
' TEXHOJIOTHH)
6 cemecTp
3.0 MuKpPOKOHTPOJLIEPHI ¢ BBIYMCIUTEIbHBIM siipoM AVR
Tema 16. O6001eHHast CTPYKTYypHas KOHCIIEKT (IIHCHMEHHO)
cxema AVR-MUKPOKOHTPOIIEPOB. CoBecenosanme (ycTHO)
Texymmii Bupas! namatu. AgpecHoe OIIK-14.2 A y
31 B pamkax TTIT**:
KOHTPOJIb npocTpaHcTBo. [TopTsl BBOAA- IK-1.1
Jlaboparopnas pabota
BBIBOJIA, PEXKHUMBI paboThL. PerucTpsi
(TMCHMEHHO/YCTHO)

obOact BBoxa/BeiBoa AVR-




MHKPOKOHTPOJIIEPA.
[IporpammupoBanue nMopTos
BBOJa/BeIBOga AVR-
MukpokoHtposepa (JI, I13, JIP)

3.2

Texymuii
KOHTPOJIb

Tewma 17. IIporpammuas cpexa Atmel
Studio. MuTepdeiic. [Topsmox
pa3paboTKU U OTIAJKH MPOCKTOB
U1t AVR-MHUKPOKOHTPOJILIIEPOB.
OcobenHoctu si3p1ka AVR-
acceMOuiep: 0003HAYCHHUS, TPYIIIIBI
KoMaH]I, Tumbl aapecanuu (113)

OIIK-14.2
IK-1.1

CobecenoBanue (YCTHO)

3.3

Texymuii
KOHTPOJIb

Tema 18. Taiimepsi-cueTunku AVR-
MUKPOKOHTpOIepoB. CocTas,
PeXUMBI paboThl. OcoOeHHOCTH
nporpamMmupoBanus. MccnenoBanue
IIPOrpaMMHOI peanu3anuu
BpeMeHHBIX (pyHKIMH Ha AVR-
MuKpokoHTposuepe (J1, JIP).

OIIK-11.1
IK-1.1

KoHcnekT (micbMeHHO)
B pamxkax TTIT**:
JlabopaTopHas pabota
(MMcbMEHHO/YCTHO)

3.4

Texymuii
KOHTPOJIb

Tema 19. Cucrema nmpepsIBaHHUH
AVR-MHUKPOKOHTPOJIIIEPOB.
Tabnuua BeKTOPOB MpephIBaHUH.
O0paboTka npepbIBaHUH.
HccnenoBanue nporpaMmMHON
peanu3aiy BpeMEHHBIX (QYHKIMH
Ha AVR-MUKpOKOHTpOJIEpE C
HCTIONIb30BAHHEM CHCTEMBI
npepsiBanmii (JI, JIP)

OIIK-11.1
OIIK-14.2
IK-1.1

KoncnekT (micsMeHHO)
B pamxkax TTIT**:
JlabopaTopHnas paboTa
(TIMCEMEHHO/yCTHO)

3.5

Texkymumii
KOHTPOJIb

Tema 20. Pesxumbl
sHeprocoepexenns AVR-
MHKPOKOHTPOJIIIEPOB.
Kondurypammonnsie 6utet B AVR-
MHUKpPOKOHTPOJIIIEpAX: Ha3HAUCHHUE,
anpeca (JI)

OIIK-14.2
IK-1.1

KoHcnekT (micbMeHHO)

3.6

Texymumii
KOHTPOJIb

Tema 21. OcobenHocTn
MIPOTPaMMHUPOBAHUS
MHKpPOKOHTPOJIIEPOB HA SI3BIKE
C/C++. [IporpammupoBanre AVR-
MUKpOKOHTpouiepa Ha si3bike C (J1,
JIP)

OIIK-11.1
IK-1.1

KoHcnekT (MMCbMEHHO)
B pamxax TTIT**:
JlabopaTopHnas paboTa
(TIMCEMEHHO/YCTHO)

4.0

Paznen 4.

MuKpPOKOHTPOJLIEPHI ¢ BhIYMCIUTEIbHBIM siipoM ARM Corte

x-M3

4.1

Texymumii
KOHTPOJIb

Tema 22. Ocobennoctu sapa ARM
Cortex-M3: xoHnseiiep, Mozeb
HIPOTPaMMHUPOBAHUS, PEXKUMBI
paboTHI IPOIIECCOPHOTO S/Ipa, KapTa
TIaMSATH, JTOCTYI K
(parMeHTUPOBAaHHBIM JaHHBIM,
MaTpula UIMH, CHCTEMHBIN Tailmep,
00paboTKa pephIBaHUH,
KOHTPOJUIEP BIIOKEHHBIX
BEKTOPU30BAHHBIX MPEPHIBAHA.
N3yuyeHue apXUTEKTypbl
MUKpPOKOHTpoJIepa ¢ siipoMm ARM
Cortex-M3 (J1, T13)

OIIK-14.2
IK-1.1

KoHcnekT (MMCbMeHHO)
CobecenoBanue (yCTHO)

4.2

Texyuii
KOHTPOJIb

Tema 23. YcrpoiicTBa
BBO/JIa/BBIBOJIA: TIOPTHI OOIIETO
HazHaueHus, AIITI, Taitmepbt
o01Iero Ha3HAYCHUS U
MHOTO(YHKITHOHAJIBHBIE TaMEPHI.
Wntepodeiicer. ObecnieueHme
0e30macHO# paboThl. JKOHOMHUYHBIE
pexxumMbl padoTsl (JI)

OIIK-14.2
IK-1.1

Koncmekt (micsMeHHO)

4.3

Texymuii
KOHTPOJIb

Tema 24. TIporpammuast cpena Keil
uVision. UnTepoeiic, Pexxumsr
pabotel. OcobeHHOCTH
WCIIOJIb30BAHMS JIJIsI

OIIK-11.1
OIIK-14.2
IK-1.1

CobecenoBanue (yCTHO)
B pamxax TTIT**:
Jlaboparopnas pabota

(MMCHMEHHO/YCTHO)




MIPOTPaMMHPOBAHUS U OTIAIKA
MHUKPOKOHTPOJUIEPHBIX CUCTEM.
[IporpammupoBanne
MHUKpPOKOHTpoJuIepa ¢ siapoM ARM
Cortex-M3 (113, JIP)
5.0 Pasnen 5. Pa3padoTka cucTeM ynpaJieHusl Ha 6a3e BCTPOEHHOT0 MEUKPOKOHTPoOJLJIepa
Tema 25. Bribop
MHKPOKOHTpOJIIepoB. OCHOBHBIE
51 Texymmii STarbl pa3padoTKH 5 OIlK-14.2 KoHCeKT (IHChMEHHO)
KOHTPOJIb MHUKPOKOHTPOJIICPHONW CUCTEMBI IK-1.1
ynpasieHus. OcoOeHHOCTH
peanu3zanuu annaparHoi gacru (JI)
Tema 26. IHCTpyMeEHTaTBHBIE
CpeACcTBa Pa3pabOTKH U OTIAIKH
Texymmmii MPOTPAMMHOTO 0GeCTedeHH OIlK-14.2 Koncrmekt (mMchrMeHHO)
5.2 KOHTPOJIb MHKPOKOHTPOILICPOB. M3yuerye IK-1.1 CobecenoBanue (yCTHO)
oTnaa0vHbIX miaTel Arduino, AVR- ' Y
MT-128, STM32F407G-Discovery
(JI, I13)
Tema 27. O630p anTOPUTMHUYECKIIX
53 Texymmii SI3BIKOB TIPOTPaMMHUPOBAHUS OIlK-14.2 KOHCIEKT (IHCHMEHHO)
KOHTPOITb MHKPOKOHTPOJIIIEPOB, CPE IK-1.1
paspabotku mpoektoB (JI)
TpomesxyTouHas Kypcogas pabora "Pa3paboTka OIlK-11.1 Kypcosas pabora
ATTecTALIS CHCTEMBI yIIpaBlicHHS Ha Oaze OIlK-14.2 (TIMCHEMEHHO)
MHKPOKOHTpOJIepa" IK-1.1 Kypcosas pabora (ycTHO)
3ager (cobecenoBanme
[TpomexyrouHas OIK-11.1 3ager E TeCTI/IpHOBaHI/Ie )
3ager OIlK-14.2
aTTecTalus (KOMIBIOTEpHBIC
IK-1.1
TEXHOJIOTHH)

*dopma MpoBeICHHUS KOHTPOIBHO-OIIECHOYHOTO MEPONIPHUATHS: YCTHO, TUCbMEHHO, KOMITBIOTEPHBIC
TEXHOJIOTHH.
**1I1 — mpakTHYecKas MOATOTOBKA
Onucanue noka3sarejeid M KPpUTEPUEB OLIEHMBAHUSI KOMIETEHIIHIA.
Onucanue MKAaJ OLeHUBAHUS

KoHTponb KkauecTBa OCBOGHHS JUCIHMIUIMHBI BKIIOYaeT B ce0s TEKYUIMH KOHTPOJIb
YyCIIEBAEMOCTH M IMPOMEXKYTOUHYIO aTrTecTaluio. TeKylmMil KOHTpOJb YCHEBAEMOCTH U
IPOMEXXYTOUHasl aTTecTalys OOy4yaroIIMXCs MPOBOASTCA B LENAX YCTAaHOBJICHHMS COOTBETCTBHS
JOCTHXKEHUIN OoO0yJaromuxcs MO3TalmHbIM TpeOoBaHUSM 00pa3oBaTeNbHON MporpamMmbl K
pe3yibTaTtaM 00ydyeHus: 1 GOpMUPOBAHHS KOMIETEHIUH.

Tekymuii KOHTPOJIb yCIIEBAEMOCTH — OCHOBHOM BHJl CUCTEMATHYECKOM MPOBEPKH 3HAHUU,
YMEHUH, HaBBIKOB OOydYaromuxcs. 3ajadya TEKYIIEero KOHTPOJS — ONEpaTUBHOE U DPErYIsSIpHOE
yhpaBjieHHe Y4eOHOM NesATeNbHOCThIO 00yUaroMXCs HA OCHOBE 0OpaTHOM CBSI3U U KOPPEKTUPOBKH.
Pe3ynbTarhl OLlEHUBaHUS YUUTBHIBAIOTCS B BUJE CPEIHEN OLIEHKH ITPU MPOBEACHUH TPOMEKYTOUHON
aTTeCTallUU.

Jl1st O1leHUBaHUS Pe3yIbTaTOB 00yUEHHs UCTIONb3YETCs YeThIpeX0allIbHas IIKaJa: «OTIUYHOY,
«XOpOILIO», «YIOBIETBOPUTEIHHOY», «HEYTOBIETBOPUTEIHLHO» U JBYXOa/UIbHAS IIKAJA: «3aU4TEHOY,
«HE 3aUTEHO».

[lepeueHb OLIEHOYHBIX CPEICTB, MCIOJIb3YEMbIX JUISI OLEHUBAHHUS KOMIIETEHIIMH, a TaKkKe
KpaTKasi XapaKTepUCTHKA 3TUX CPEACTB MPUBEJCHbI B TAOIUIIE.

Texymuii KOHTPOJIb

IIpencraBnenue
HaumenoBanue
No Kparkast xapakTepuCcTHKa OLEHOYHOI'O CPEICTBA OLIEHOYHOI'O0
OLIEHOYHOI'O CPENICTBA
cpenctea B POC

CpencTtBO  KOHTPOJISI ~ Ha  HPaKTHYECKOM  3aHSITHH,
1 | CobGecenoBanue OpPraHM30BaHHOE KaK CHennabHas Oecema mpemojaBaTens C
06yanOH_U/IMC$[ Ha TCMBI, CBs3aHHBIC C H3y‘IaeMOﬁ

Bormpocs! ms
cobecenoBaHus 110




JQUCHUIUIMHON, X PACCYUTAHHOE HA BEIICHEHHE 00beMa 3HAHHIMA
00yyJaroIerocst Mo ONpeACICHHOMY pa3lieny, TeMe, IpodieMe
M T.IL

Moxer  ObITH
00yJaroIuxcs

HCII0JIB30BAaHO JJIA OLCHKH 3HAHUU

TeMaM/pasJienam
JUCTIATUTHHBI

Oco0bIi1 BUA TEKCTa, B OCHOBE KOTOPOTO JICKHUT aHAIUTHKO-
CHHTETHYECKas NepepadoTka MH(pOPMAIMU MEePBOUCTOYHHKA
(ucxomHoro tekcra). Llenb 3Toi esITenbHOCTH — BBISIBIICHUE,
cucreMaTH3anus U 00o0IeHre (C BO3MOXXHOM KPUTHYECKOH

2 | Koncnekr ., N TemBbl KOHCIIEKTOB
OLIeHKOIT) HauOojee UEHHOW (AT KOHCIIEKTHPYIOIIETo)
nHpopmanum.
MoeT OBITh HWCHOJB30BAHO JUI OLCHKH 3HAHWH, YMEHUH,
HABBIKOB U (MJIN) OTBITA JESITEIHPHOCTH 00YJIarOIIUXCS
CpezncTBo, MO3BOJISIIOIIEE OLEHUTH yMeHHe oOydatomerocs | OOpasern 3agaHust
MMMCBMEHHO/YCTHO U3JIaraTb CyTh [OCTAaBJICHHOM 3a/Jauu, | JUIS BBITOJHEHUS
CaMOCTOSITENIbHO TPUMEHSTh CTaHAApTHBIE METOJBI PEIICHHs | J1abopaTOpHOM
MIOCTAaBJICHHOM 3aJaddl C HCHOJB30BAaHUEM HWMEIOIIEHCsS | padoTHI 1
3 | JlaboparopHas pabora . .
nmabopaTopHOil 0a3pl, MPOBOOUTH AaHAIM3 IONYYCHHOTO | IPUMEPHBII
pe3ynbpTara paboTHL. nepevYeHb
MoskeT OBITh HCIIONBF30BaHO UL OLCHKH YMEHHUH, HABBIKOB M | BOIPOCOB JIJISI €€
(vTH) oTIbITa IEATETFHOCTH 00YUAIOIINXCS 3aIIATHI
HpOMC)I(YTO‘lHaH arrecranus
IIpencraBnenue
HaumenoBanue peA
Ne Kpatkas xapakTepuCTHKa OLIEHOYHOI'O CPEICTBA OLIGHOYHOT O
OIIEHOYHOT'O CPeACTBA
cpencta B POC
Ilepeuens
CpencTBo, MO3BOJISAIONIEE OLICHUTh 3HAHUS, YMEHUS, HAaBBIKOB
TEOPETUIECKUX
U (WIIH) OTBITA ACSATEIBHOCTH 00yYaIOIIerocs no JUCHHUILIHHE.
1 | 3auer . . | BOIIPOCOB U
MosxeT OBITh HCIIOJB30BAaHO JUISl OLICHKH 3HAHHWW, YMEHHH,
MIPAKTUYECKHUX
HaBBIKOB ¥ (MJIM) ONBITA AESTEIbHOCTH 00Y4aIOIINXCS N
3aJJaHUH K 3a4eTy
CucteMa  aBTOMaTH3UPOBAaHHOTO  KOHTPOJS  OCBOCHHS
KOMITETEHIINI (YacTh KOMIIETEHIIMH) O0O0ydJaromumMes Io
Tect — npomexxyTouHas
JUCUUIUIMHE (MOJYJIIO) C UCIIONb30BaHHEM HMH(popMannoHHO- | DOHA TECTOBBIX
2 | arrectanus B popme . N
sauera KOMMYHHKAITMOHHBIX TEXHOJIOTHUH. 3aaHu’
MoeT ObITh HCHOJB30BAHO JUIsS OLCHKH 3HAHWH, YMEHUH,
HaBBIKOB M (MJIM) OTIBITA JIESITENbHOCTH 00YYaIOIIUXCS
Ilepeuens
TEOPETUIECKUX
CpencTBo, MO3BOJIAIONIEE OICHUTH 3HAHMSA, YMEHHUS, HABBIKOB | BOTIPOCOB H
3 | Dxsamen Y (UM OTIBITA IEATENHHOCTH 00YUAIONIErocs M0 AUCIUIUINHE. | MPAKTHYECKUX
MoeT ObITh HCHOJB30BAHO IS OICHKH 3HAHUHM, yMeHU#, | 3amaHuii (oOpasers
HaBBIKOB U (MJIM) OTIBITA JIESTEIBHOCTH 00Y4aIOIIUXCS 9K3aMEHAIlMOHHOT O
ownrera) K
9K3aMEeHY
Cuctema  aBTOMAaTH3UPOBAaHHOTO  KOHTPOJIS  OCBOCHHSA
KOMIIETeHIIN (J4acTH KOMIIETEeHIMi) oOydJalomuMmcs 1o
TecT — npomexxyTouHas
JUCHUIUINHE (MOIYIIO) C MCHOIh30BaHHEM MHPOPMAaLMOHHO- | DOHM TECTOBBIX
4 | arrectranus B popme ., N
K3AMEHA KOMMYHHUKAITHOHHBIX TEXHOJIOTHH. 3aaHAN
MoeT OBITh HCHOJB30BAHO JUIA OLCHKU 3HAHWH, YMEHUH,
HABBIKOB U (WJIN) OMBITA JESITEIBPHOCTH 00YJIarOIIUXCS
[To3BOMISET OIEHUTH YMEHUS OO0YJAIONIUXCS CaMOCTOSATENBHO
KOHCTPYHUpPOBaTh CBOM 3HAaHHMA B TMPOIECCEe PEIICHHS
NPaKTHYECKUX 3a7ad | npodiieM, opueHTHpoBaThcs B | OOpasen 3amaHus
nH(pOpMannoOHHOM TIPOCTPAHCTBE u YPOBEHb | JUIsl BHITOJIHEHUS
C(OPMHUPOBAHHOCTH  AHAJIMTHYECKHX, HCCIEJOBATEIbCKUX | KypcOBOH pabOoThI
5 | KypcoBas padora HAaBbIKOB, HABBIKOB IPAKTHUYECKOT'0 U TBOPUECKOTO MBIIIJIEHUSI. | ¥ IPUMEPHBII

Mo>eT BBINOJIHATBCS B WHAMBUAYAIBHOM HOpPSAKE WIH
rpymmoit o0yJaromumxcs.

MoskeT OBITh HCTIOIF30BaHO JUISI OLIEHKH YMEHHH, HaBBIKOB H
(W) ombITa eI TEeIHHOCTH O0YYarOIUXCs B MPEAMETHON MIIN
MEXIPEeIMETHON 001acTIX

HepevyeHb
BOIPOCOB JIs €€
3aIIATHI




Kputepun u mKaJIbl OeHMBAHUS KOMIIETCHIUH B pe3yJibTaTe H3y4YeHUs! AUCHHILIHHbI
NPHU NPOBEJIEHUH NIPOMEKYTOYHOM aTTecTaluu B (popMe 3a4era U Ik3amena. lllkana
OLICHMBAHHUS YPOBHS OCBOCHHS KOMIIETCHIIUH

YpoBeHb
[Ixanel onieHUBaHUS Kpurepuu onieHuBanust OCBOCHHUS
KOMITCTCHIINT

OOyuarommiicss  NPaBWJIBHO  OTBETHJ  HA
TeopeTudeckue BOmpochl. [lokaszan oOTIMYHBIE
3HaHUS B paMKax Yyd4eOHOro MarepHaina.
[IpaBUIBLHO BBHIOIHWI MPAKTUYECKUE 3a/IaHMS.
COTIIMYHOY [lokazan omIMYHBIE YMEHHS ¥  BJIAJCHUS Bricokuii
HaBBIKAMH TPHUMEHEHUsI MOJY4YEeHHbIX 3HAHUH U
YMEHHH ITPH PEIICHNH 33/1a4 B paMKaX yueOHOTo
Marepuana. OTBETWJI Ha BCE JONOJHUTEIbHBIC
BOIPOCHI

OOyuaronuiicss ¢ HEOOJBIIUMU HETOYHOCTIMHU
OTBETUJI Ha TEOpPETHYECKHE BOMpOCHL. [lokazan
XOpoIlle 3HAHUSI B  paMKax  yd4eOHOro
marepuana. C HeOONBIIUMH HETOYHOCTIMHU
BBIMOJHUJ TPAaKTUYECKUE 3aiaHus. Ilokaszan .
«XOPOIIIOY bazoBbrii
GAYTCHOY XOpOIIHE  yMEHHA M  BIAJCHHS  HABBIKAMH

NPUMCHCHUA TIOJTYUCHHBIX 3HAHUM MW YMCHHU
MpU PEUICHHM 3aJad B paMKax y4eOHOro
marepuana. OTBeTwa  Ha  OOJBIIMHCTBO
JOTIOJTHUTCIIbHBIX BOIIPOCOB

OOyyarouuiicst c CYIIECTBEHHBIMU
HETOYHOCTSMH OTBETHJI HA TCOPETHYCCKUE
Bonpocel.  Ilokasan  yJZOBJICTBOPUTCNIBHBIC

3HaHWsA B paMmKax ydeOHoro wMarepuana. C
CYIIECTBEHHBIMH HETOYHOCTSIMH  BBITTOJTHHII
«yIIOBJIETBOPHUTEIILHOY MIPaKTHYECKHE 3a7aHusL. IMokazan MuHUMaTbHBIN
YIOBICTBOPUTEIBHBIE YMEHUS M BIAJICHHA
HaBBIKAMH TPHUMEHEHUs! MOJTY4YEeHHbIX 3HAHUH 1
YMEHHH ITPH PEeIIeHNH 33/1a4 B paMKax yueOHOTo
MaTepuaia. JlomycTui MHOTO HETOYHOCTEH MpHU
OTBETE Ha JIOTIOHUTEIbHBIE BOIIPOCHI

OOyyaromuiics pu OTBETE Ha TEOPETUYECKUE
BOMPOCHl ¥ TPHU BBIMOJHCHUN TMPAKTHYCCKUX
3aaHUi [TPOJAEMOHCTPHUPOBAT HEJOCTATOYHBIM
«HEYIIOBJICTBOPHUTEIIBHO» | «HE 3a4TE€HO» | YPOBEHb 3HAHUN W YMEHHUH NpPU PEIICHUU 3a/1a4
B paMKax y4eOHoro marepuaia. [Ipu oTBeTax Ha
JIOTIOJIHUTENBbHBIE BOIMPOCHI OBLIO JIOMYIIEHO
MHOYKECTBO HEMPABHIIbHBIX OTBETOB

Komnerennus
He c(hopMHUpOBaHA

Tect — IIPOMCIKYTOYHAA aTTCCTAllU B (I)O pMC 3a4€Ta N OK3aMCHa

[IIxana oneHUBaHUS Kpurepuu onieHuBaHust

Oo6yuatonmuiicss BepHO oTBeTHI Ha 90 — 100 % TecTOBBIX 3amaHuit
IIPH IPOXOKJEHUH TECTUPOBAHUS

«OTIUYHO»

OO0y4atonmuiicss BepHo oTBeTI Ha 80 — 89 % TecTOBBIX 3aaHUi

«XOPpOLLO» «3a4TEHO»
IIpY IPOXOKJEHUH TECTUPOBAHUS

OO6yyatonuiicst BepHOo oTBeTHI Ha 70 — 79 % TecTOBBIX 3aMaHul

«YZAOBJIETBOPUTEIILHO»
IIpU IPOXOKJEHUH TECTUPOBAHUS

OO0yyaroniuiicst BEpHO OTBETHII Ha 69 % 1 MeHee TECTOBBIX 3aaHHi

«HCYIOBJIETBOPUTECIILHOY «HE 3a4TCHO»
IIPpU TPOXOKACHUN TECTUPOBAHUA

KypcoBas pabora

IIkasia oLleHUBaHUs Kpurepuu onieHuBaHust

ConeprkaHre KypcoBOH pabOTHI IMOJIHOCTHIO COOTBETCTBYET 3ajaHuro. [IpencTaBieHb!
pe3yapTaThl 0030pa IUTEPATYPHBIX U HHBIX HCTOYHUKOB. CTPYKTYpa KypcOBOH pabOTHI
«OTIUYHO» JIOTHYECKH M METOAMYECKH BblAepXKaHa. Bce BBIBOJBI M TPEUIOKEHUS yOEIUTENLHO
aprymeHTHpoBaHbl. O¢opMileHHe KypcoBOH pabOThl W IOJYYEHHbBIE pe3yJIbTaThl
TIOJTHOCTBIO OTBEYAIOT TPEOOBAHUSIM, W3JI0KEHHBIM B METOJIMYECKHX yKazaHUsX. IIpu




3aIIuTe KypcoBOil pabOThl 00YYAOIIMIACS PABUIILHO U YBEPCHHO OTBEYACT HA BOIIPOCHI
mpernoaBaTens, JEMOHCTPUPYET TIIyOOKOEe 3HAHHUE TEOPETUYCCKOrO0 MaTepHana,
CHOCOOCH apTryMEHTHPOBATh COOCTBEHHBIE YTBEPKICHHSI U BBIBOJBI

«XOpPOoUIOo»

CojneprxkaHue KypcoBOil paOOTHI MOJHOCTHIO COOTBETCTBYET 3ajaHuI0. [IpeicTaBiieHbI
pe3yJsbTaThl 0030pa JINTEPATYPHBIX U MHBIX UCTOYHUKOB. CTPYKTypa KypcoBOM paboThI
JIOTHYECKH M METOAMYECKH BbIIEpKaHa. BOJIBIIMHCTBO BBIBOJOB M MPEATIOKEHHN
aprymenTupoBano. OopmiteHre KypcoBOM pabOTHI M TIOJydeHHBIE PE3YIbTATHI B IIEIOM
OTBEYAIOT TPEOOBAHUSIM, U3JI0)KEHHBIM B METOANYECKUX YKa3zaHUAX. FIMErOTCst oiHA-1BE
HECYI[ECTBEHHBIE OLIMOKH B UCIOJIb30BAHUU TEPMUHOB, B TIOCTPOCHHBIX JHarpamMMax u
cxemax. HamudecTByeT HE3HAYUTEIBHOC KOJHYCCTBO TPaMMATHYCCKUX  H/HIIH
CTHIIUCTHYECKUX omuOoK. [Ipu 3ammre KypcoBoi paboThl 00yJarOIUICs MPAaBUIEHO U
YBEpECHHO OTBEYAaeT Ha OOJBIIMHCTBO BOIPOCOB TNPEHOJAaBaTEeNs, JICMOHCTPHPYET
XOpoIllee 3HAHNE TCOPSTHICCKOTO MaTepHaa, HO He BCEr/ia ClIoCOOCH apryMEeHTHPOBATh
COOCTBEHHBIC YTBEPKICHUSA W BBIBOABL [Ipy HABOIAIIMX BOMpPOCAX MPENOJaBaTEs
HCMPABIISIET OIHOKU B OTBETE

«YAOBJICTBOPUTCIIBHO»

ConepxaHue KypcoBOM pabOTHI YaCTHYHO HE COOTBETCTBYET 3aJaHUIO. Pe3ynbrarsl
0030pa IUTEpaTypHBIX W UHBIX HCTOYHUKOB NPECTaBJICHbI HEJOCTATOYHO MOJHO. EcTh
HapyIICHUs B JJOTUKE M3JI0KECHUS MaTeprana. ApryMeHTaIys BBIBOJIOB U IPEIUIOKEHHN
cmabast WIM OTCYTCTBYyeT. VIMEIOTCSI OmHO-ABAa CYLIECTBEHHBIX OTKIOHEHHH OT
TpeboBaHUA B O(OpMICHNH KypcoBOW pabOotel. IlosydeHHBIE PE3ysNbTaThl B IEJIOM
OTBEYAIOT TPEOOBAHMSM, H3I0)KEHHBIM B METOANYECKUX YKa3aHMAX. FIMeroTcst omHa-1Be
CYHICCTBCHHBIX OIIMOKU B HCIIOJIH30BAaHHH TEPMHUHOB, B MMOCTPOCHHBIX AUAarpamMmax u
cxemax. MHoro T'paMMaTHYCCKUX I/I/I/IJ'II/I CTHIIMCTUYECKUX OIINOOK. HpI/I 3alIuTC
KypCOBOW paboThl 00yYarOLIHIACs TOMyCKaeT rpyOble OMNOKK MPU OTBETaX Ha BOIPOCHI
npenojasaTeis U /Win He nan oTBerT Ooiee uyeM Ha 30% BOMPOCOB, IEMOHCTPUPYET
cnaboe 3HaHUE TEOPEeTHYECKOro MaTrepHala, B OOJBLIMHCTBE CIy4aeB HE CIOCOOEH
YBEPEHHO apTryMEHTUPOBATh COOCTBEHHBIEC YTBEPKACHHUS U BBIBOJIBI

«HCYAOBJICTBOPUTCIBHO»

CopneprxaHue KypcoBoOil pabOTHI B IIEJIOM HE COOTBETCTBYET 3ajaaHuto. Mmerorcs Ooiee
IBYX CYIISCCTBEHHBIX OTKIOHEHHH OT TpeOOoBaHUI B OPOPMIICHHH KYPCOBOW PabOTHI
Bonpmioe Komr4ecTBO CyIMIeCTBEHHBIX OIIMOOK ITO0 CYTH PabOTBI, MHOTO TPaMMaTHYECKIIX
1 CTIJIMCTUYECKUX OIHUOO0K U 1p. [lomydeHHbIe pe3ybTaThl HE OTBEYAIOT TPEOOBAHIAM,
W3JIOKCHHBIM B METOAMYCCKHX VyKa3aHWAX. lIpu 3ammre KypcoBod paboTHI
oOyJaromuiicss JTeMOHCTPUPYET cllaboe MOHMAaHKe TPOTPAMMHOTO MaTepHala.
KypcoBast pabota He mpeicTaBicHa mnpemnojaBareiaro. OOyJaromuiicss He SBHICS Ha
3aIIUTy KYPCOBOH pabOThI

Kpurepun u mkaJbl olleHUBaHUS Pe3y/JbTATOB 00y4YeHUsI NPU NPOBeAeHUN

CobecenoBanue

TEKYIIEro KOHTPOJIA YCIIEBACMOCTH

IIIkaJbel oneHHBaHUS Kpurepuu onieHuBanust

«OTIIUYIHO»

«XOpPOIOo»

«YAOBJICTBOPUTCIILHO»

I'nmy6okoe ¥ MPOYHOE YCBOSHHE MPOrpaMMHOrO MaTepuana. [1oyHbIe,
MOCJIeI0BATEIIbHBIC, TPAMOTHBIC M JIOTHYCCKH M3JIaracMble OTBETHI IIPH
BUIOU3MEHEHUHU 3amaHus. OOydaromuiics CBOOOJHO CIPABIAETCS C
IIOCTAaBJICHHBIMHU 3aJa4daMu, MOXKCET O6OCHOBaTI) IIPUHATBIC PCHICHUA,
JEMOHCTPHPYET BIAJICHUE PA3HOCTOPOHHUMH HABBIKAMH W [TPUEMaMH
BBINTOJIHCHHUSA MMPAKTUICCKUX pa60T

3HaHME IIPOrPaMMHOrO MaTepuayna, TPaMOTHOE U3JIOXKEeHue, 0e3
CYIIECTBEHHBIX HETOYHOCTEH B OTBETE Ha BOIPOC, MPABHIBHOE
«3aUTEHO NIPUMEHEHNE TEOPETUUSCKUX 3HaHWH, BIaJICHHE HEO0O0XOIMMBIMU
HaBBIKAMH TIPH BHINIOJIHEHUH IPAKTHYECKHUX 3a/1a4

OOyyaromuiicst AEMOHCTPUPYET YCBOCHHE OCHOBHOTO MaTepHalia, Ipu
OTBETE JONYCKAIOTCS HETOYHOCTH, IIPU OTBETE€ HEIOCTaTOYHO
NIpaBWIbHbIE (OPMYJIMPOBKH, HapylIEHHE I10CIEI0BaTEIbHOCTH B
W3JI0KEHUU TIPOrPaMMHOTO Marepualia, 3aTPYJHEHHS B BBIIOJIHEHUH
MPaKTUUECKUX 3aJJaHuM

Cnaboe 3HaHHWE TPOTPaMMHOIO MaTepHana, IPH OTBETE BO3HUKAIOT
omnOKH, 3aTPyTHEHNS IPU BHIITOJHEHNH IPAKTHYECKUX PadboOT

«CHCYIOBJICTBOPUTEIILHO)

«HC 3a4YTCHO» He Ob1I0 TTOIBITKY BBIIIOJHUTH 3aJaHUC

Koncmext

| IIIxanb! olleHUBAHUS | Kpurepuu oneHnBaHus




COTJIIUYHO»

«XOPOIIO»

«YAOBJICTBOPUTCIIBHO»

«Ba4YTCHO»

Koncnekr 1o Teme BEIIOIHEH B 0003HAYCHHBII npenoaaBaTejieM CpoOK.

KoHCIEKT BBIMOJIHEH O0Y4YarOMMMCS MO 3aJaHHONH TeMe B IOJIHOM
00beME ¢ COONIOJEHHEM HEOOXOAUMOH  MOCIEAOBATEILHOCTH.
O6yuaroruiicst paboTa MOJHOCTHIO CAMOCTOSATEIBHO; PACKPBUT TEMY
MOJHOCTBIO U OTBETHJI HA BCE BOMPOCHI IPEMOIaBaTENs [0 KOHKPETHON
Teme KoHcrekta. KOHCIeKT o¢opMieH akkypaTHO, B Haubojee
ONITUMAITFHOH TSI PUKCAITNH PEe3yIbTaTOB (hopMe

KoHcnexT 1o TemMe BBIIOIHEH B 0003HaYCHHBIHN MPEN0JaBaTeNeM CPOK.

KoHcnekr BbINOJHEH 0Oy4aromuMcsl M0 3aJaHHON TeMe B IIOJIHOM
o0beMe ¢ coOnoJeHHeM HEeoOXOIUMOHM  MOCIIeNOBATENLHOCTH.
OOyuarommiicsi paboTal IOJHOCTBIO0 CaMOCTOSATENFHO; PACKPBUT TEMY
HE IOJHOCTBIO M OTBETHJI HA YacTh BOIPOCOB IPENOAaBaTeNs II0
KOHKpETHOH Teme KoHcmekTa. KoHcmekT odopMileH akKypaTHO, C
HE3HAYUTEIILHBIMH UCIIPaBJICHUSIMH

KoHcnexT 1o TemMe BBIOIHEH B 0003HAUCHHBIHN NPENIOJaBaTeNeM CPOK.

KoHCHeKT BbIMOJIHEH 00y4alomMMCs M0 33JaHHO# TeMe B HE IOJHOM
00BeMe C YACTHUYHBIM CcOOII0IEHNEM HEOOXOINMOIT
ITOCIIEN0BATEIHHOCTH. OOyuaromiuiics paboran ITOJIHOCTBIO
CaMOCTOSITENIbHO; PACKPHLI TEMY HE MOJHOCTBIO M OTBETHJI HA YacTh
BOIMPOCOB MPENOAaBaTes sl 0 KOHKPETHOU TeMe KoHcmekTa. KoHemekT
oopMIleH HE aKKypaTHO

«HEYOOBJICTBOPUTECIILHO»

«HC 3a4YTCHO»

KoHcriekT 1o Teme He BBINOJIHEH B O003HAYCHHBIN MperoaaBaTenemM
CPOK.

KoHCHEKT BBIMOIHEH 00yYal0IMMCsI HE M0 33J]aHHON TeMe B HE TIOJTHOM
o0peMe 0e3 coOMmoIeHNus HEOOXOMMMOM  IOCIIENOBATEILHOCTH.
OOyyatomiuiicst paboTan He CaMOCTOSATEIbHO, HE PACKPHUT TEMYy M HE
OTBETHJI Ha BOTIPOCHI MPETIOIABATENs 110 KOHKPETHOM TEME KOHCIICKTA.
Koncnekt opopMiIeH He aKKypaTHO

JlaGopaTtopHnast pabora

IIIxanbl OLIECHUBAHUS

Kputepun oneHuBanus

COTJIIUYHO»

«XOPOLLIO»

«YHAOBJICTBOPUTCIILHO»

«Ba4uTCHO»

Jlaboparopnas paboTa BBIOJTHEHAa B 0003HAUEHHBIN MPETOIaBaTeIeM
CPOK, TUCbMEHHBIN OTYET 0€3 3aMeuaHuil.

JlaboparopHas paboTa BBITOTHEHA 00YYAIOMIMMCS B TIOJIHOM 00BEME C
co0roleHneM HeoOXoAnMOo# mocienoBaresbHOCTH.  OOyJaronuiics
paboTasl TOJHOCTBIO CAaMOCTOSITENBHO; II0Ka3ajl HEOOXOIMMBIE JUIs
MIPOBEJCHUS PAOOTHI TEOPETUUECKUE 3HAHUS, IPAKTUUECKHE YMEHUS 1
HaBeIKH. Pabora (or4er) odopmieHa aKKypaTHO, B Hambojee
ONITHMAJILHOM 15 pUKcanny pe3yspTaTtos popme

JlaboparopHas paboTa BBITIOJTHEHA B 00O3HAYCHHBIN IMpEIoIaBaTelIeM
CpOK, MMUCEMEHHBIH OTYET C HEOOIBIINMH HEI04YCTaMHU.

Jlaboparopnas paboTa BBIMOIHEHA 00YJAIOIIMUMCS B TIOTHOM 00beMe U
caMOCTOSITeNIbHO.  JIOMyIIeHsl  OTKJIOHEHUST OT  HeoOXoauMoi
MOCJICAOBATCIBHOCTH BBITIOJIHEHUA, HE BJIMAONIUME HA IMPaBUJIbHOCTH
KOHEYHOro pesyibraTa. Pabora mokas3plBaeT 3HaHUE OOyYaroLIMMCS
OCHOBHOTO TEOPETHYECKOTO MaTepHhaja ¥ OBIIAQJICHUE YMCHUSIMH,
HEOOXOIUMBIMU JUII  CaMOCTOSITCIIBHOTO — BBITONHEHHS  PaOOTHI.
JlonyIieHbl HETOYHOCTH U HEOPEKHOCTh B OpOPMIICHHHU PE3yiIbTaToOB
pabortsl (oT4eTa)

JlaGopaTopHast paboTa BBIIIOJIHEHA C 3aJIeP)KKOH, TMCbMEHHBIN OTUYET C
HeJl0YeTaMH.

JlaGopaTopHast paboTa BbINOJIHAETCS U O(OPMILIETCS 00yYaroIUMCs
IpY MOCTOpOHHE# nomoru. Ha BeinonHeHne paboThl 3aTpaduBaeTCs
MHOro BpemeHH. OOydJaroniics MOKa3bIBaeT 3HAHHUS TEOPETUUECKOTO
Marepualia, HO WCIHBITBIBAET 3aTPyAHEHHE IPH CaAMOCTOSITELHOMN
paboTe ¢ HCTOYHUKAMU 3HAHUI WK TpUdopamMu

«HEYIOBJIETBOPUTEIBLHO)»

«HC 3a4YTCHO»

Jlaboparopnass paboTa He BBINOJIHEHA, NHUCHbMEHHBIA OTYET HE
MPEe/ICTaBIICH.

PesynbraThl, MOJy4eHHbIE OOY4YarOUIMMCS, HE MO3BOJISIIOT CleIaTh
MPABUJIBHBIX BBIBOJIOB M TOJHOCTBIO PACXOJSATCS C IOCTABICHHOM




nenbto. [Toka3piBaeTcs MIOX0E 3HAHWE TEOPETHYCCKOrO MaTepuaia W
OTCYTCTBUE HEOOXOAUMBIX YMCHUH.

JlaboparopHass paboTa HE BBITIOJHEHA, Y YYalIerocs OTCYTCTBYIOT
HEOOXOAMMbBIE [UIsi TMPOBEACHHsS pabOThl TEOPETHYECKUE 3HAHMS,
MPaKTHYECKUE YMEHUSI U HABBIKU

3. TunoBble KOHTPOJIbHbIE 32/IaHUSI UJIH HHBbIE MAaTEePHAJIbI, HE00X0IUMbIEe
JJIS1 OIlEHKM 3HAHM A, YMEeHNH, HABBIKOB M (WJIN) ONBITA J1eATeJIbHOCTH

3.1 TunoBble KOHTPOJIbHBIE 3a/1aHUs VI IPOBeeHHsI co0eceJOBAHMS
KoHTponbHbIE BapWaHThl 3aJaHUN  BBUIOKEHBI B JJIEKTPOHHOHW  WH(GOPMAIMOHHO-
obpazoarenbHoli cpene pl VIIC, noctynHoit oOy4daroniemMycs uepes ero JUYHbIN KaOMHET.
Hwxe npuBeneH oOpaser TUITOBBIX BAPUAHTOB 3aJaHHA [T IPOBEICHUsI COOECETOBAHUM.

O0pa3zer THIOBOTO BapHaHTa BOIIPOCOB ISl IPOBEICHUS cOOECe10BaAHMS
«Tema 8. Uutepdeiice mukpokontposuiepos. Muatepdeiicet UART (USART); RS232; RS485/422;
12C (TWI); SPI; CAN. Ha3unadenue. Opranusanusi. XapakTepucTuku. Pexxumbl pabotel. M3ydenue

npyrux uarepgeiicon (JI, [13)»

Hasnauenue unrepdeiica.
duznyeckuil ypoBeHb nHTEpPeiica.
K kakomy kiaccy uHTepdeic OTHOCUTCS: CUMIUIEKCHBIH, Oy IyIIEKCHBIH, YTIIEKCHBIM.
DTO CUHXPOHHBIN WM ACHHXPOHHBIN HHTEpGeic?
CriocoObI KOMPOBaHUS HaYalla ¥ KOHIIA Iepefadn NHPOopMauu, OUT JaHHBIX ?
OcHOBHOH aNrOpuTM paboThl UHTEpdeEiica.
OCHOBHBIE JICKTPUIECKHUE TTapaMETPBHI.
XapakTepucTuku UHTep(elca Mo CKOpOCTH MepeAayud NaHHBIX, JUIMH JIMHUNA Tepeaadn
CHTHAJIOB.

ONoa~wWNE

OO6pa3zer THIIOBOTO BapuaHTa BOMPOCOB JJIs MPOBEACHUS coOOeceTI0BaHUS
«Tema 9. Xapakrepuctuku Mukpokonsepropa ADUC812. CTpykTypHas cxema MUKPOKOHBEPTOpA.
Opranu3zanys naMsaTé ¥ NIpOorpaMMHO-I0CTYITHbIE pETUCTPBI. AJipecaliisi MUKPOKOHTPOJLIEpA.
cucrema komana. Cucrema npepoiBaHuid. Pesxxumbl sHepronotpedaenus (I13)»
dupma-mpou3BOANUTEIH MEKPOKOHBEPTOPA?
Ha3nauenue MukpokoHnBepTopa?
OCHOBHbIE XapaKTEpUCTUKHU: TAKTOBAasl YaCTOTa, 00BEM MaMsATH MPOTrPaMM, ONEPATUBHON
naMsTH, KOJIMYECTBO MOPTOB BBO/1a-BbIBOIa HH(POPMALIUN?
Bunpsl ucnionb3yembix mpeodpasoBareneil HHGpOpMauu?
K kakoit apxurextype orHocutrcs: RISC win CISC?
Hanmame cucremsl ipephIBaHMIA?
Kakue sneprocOeperaronime pexxuMbl MOAEP)KUBAIOTCS MUKPOKOHBEPTOPOM ?

=

wn

No gk

32 Tunosnie KOHTPOJIbHBIC 3aIaHUs 1JIfl HAITMCAHUS KOHCIICKTA
KoHTponbHble BapuaHThl 3aJaHUN  BBUIOKEHBI B JJIEKTPOHHOW  MHGOPMAIMOHHO-
obpazoarenbHoli cpene Upl VIIC, noctymHo#t oOydaroniemMycs uepes ero JUYHbIN KaOMHET.
Hwxe npuBeneH oOpasel TUTIOBBIX BAPUAHTOB 3aJaHUI JUIS HATTMCAHUS KOHCIIEKTOB.

OO0pa3eln TeM KOHCIIEKTOB
«Tema 1. O6mue cBeeHHs] 0 MUKPOKOHTpOJUIepax. B3anMocBs3b MOHATHIT MUKPOIIPOLIECCODP U
MHUKPOKOHTpoJuIep. PUPMBI-IIPOU3BOIUTETN MUKPOKOHTPOILIEPOB. CTPYKTYpa TUIIOBOTO
MUKpokoHTposuiepa (J1)»
1. OcHoBHBIE PUPMBI-TIPOU3BOIUTETN MUKPOKOHTPOJLIEPOB.
2. Poccuiickue GpUpMBI-TIPOU3BOIUTETH MUKPOKOHTPOIIIEPOB.
3. Haubonee momynspHbIE COBpPEMEHHBIC  BBIYHUCIUTENbHBIE  SApa  COBPEMEHHBIX



MHUKPOKOHTPOJIJIEPOB.
4. CTpyKTypa TUIIOBOI'O MUKPOKOHTpPOJIEpA.

OO0paser TeM KOHCIIEKTOB
«Tema 2. Dranbl pa3BUTHS MUKPOKOHTPOJUIEPOB. | aTam, 4- u 8-pa3psiiHble MUKPOKOHTPOJLIIEPHI.
Apxutexrypa MCS-51. Il atan, 8- u 16-pa3psaabsie MEKpOKOHTposUiepsl. Apxurekrypa ARM. 111
aTan 32- u 64-pa3psIHbIe MUKPOKOHTPOJLIEPHI (JI)»

1. OcHoBHOE BBIYUCHHUTENIBHOE sAApo | 23Tama pa3BUTUS MHUKPOKOHTPOJLIEPOB, €0
XapaKTePUCTHUKH.

2. OcHoBHOe BblUMcHuTENbHOE sApo |l sTama pa3BUTHUS MUKPOKOHTPOJUIEPOB, €ro
XapaKTePUCTHKH.

3. Apxurektypa ARM 1 ocHOBHBIE €€ pa3HOBUIAHOCTH.

4. TlpencraButenu 32- u 64-pa3psaHbIX MUKPOKOHTPOJLICPOB.

3.3 TunoBble 3a1aHUs 1)1 BHINOJHEHHS J1a00PaTOPHOii padoThl M IPUMEPHBIIi NepevyeHb
BOIIPOCOB /IUIA ee 3aIMThl
KouTponbHble BapuaHThl 33JlaHUN  BBUIOKEHBI B JJIEKTPOHHONW  MHGOPMAIMOHHO-
obpaszoBarensHoi cpene Upl YIIC, noctymHo# o0ydaroniemMycs 4epe3 ero JUIHbINH KaOWHET.
Huxe mpuBeneH oOpasel] TUIIOBBIX BapUaHTOB 3a/JlaHUN JJIsl BBIOJHEHUS J1aOOPaTOPHBIX
paboT ¥ MpUMEPHBII epeueHb BOIPOCOB JUIsl UX 3AILMTHI.

OOpa3zer 3a1aHuii ISl BBITOJIHEHHS Ta00pAaTOPHBIX padOT M MPUMEPHBIH MTEPEYeHb BOIIPOCOB IS
UX 3aLIUThI
«Tema 12. VccnenoBanue komana repenadn nanaeix ADUC812 (JIP)»
1. M3yunth cocTaB M Ha3HAUYEHHE KOMAH]l TEPECHUIKH JAaHHBIX, MOBTOPUTH CIIOCOOBI

aJipecanuu.
2. Uzyunts npaBuia paboThl B UHTETPUPOBaHHOM cucteme nporpammupoBanus «Keil C51».
3. [Ipoananu3upoBatk paboOTy MPOrpPaMMBbI, IPEIaraeMoi B TEKCTE OMUCaHUs 1ab0paTopHOit
paboTHL.

4. Pa3paboTarh mporpamMmy Mo HHAWBHIYyaLHOMY 3aJlaHUIO, peanu3oBaTh ee B cpene «Keil
C51» 1 npoBepUTH MPABMIHLHOCTH €€ PabOTHI.

OO6pazer 3a1aHui 1715 BBIOJIHEHUS 1a00paTOPHBIX pabOT U MPUMEPHBIH IepeueHb BOMPOCOB [T
UX 3aLIUThI
«Tema 13. UccnenoBanne komana yrnpasieHus ADUC-812 (JIP)»
1. U3yunTh cocTaB ¥ Ha3HaYEHHE KOMaH] 00pabOTKHU TaHHBIX MUKPOKOHTpPOJLIEpA.

2. PeanmzoBaTh B cpele UHTETpHpOBaHHON cucteme mporpammupoBanus «Keil C51»
npeiaraeMyro B TEKCTE OMUCaHMs TabopaTOpHON paboThI MPOrpamMmy, UCCIIEOBATh e padoTy.
3. CocTaBuTh TpoOrpamMmy IO WHIWBHIYAIBHOMY 3aJlaHHIO, peanu3oBath ee B cpene «Keil

C51», mpoBepHUTHh MPABIIBHOCTH €€ PAOOTHI.

3.4 TunoBble KOHTPOJIbHBIC 3aITaHUHA IJISl IPOBCACHUS TCCTUPOBAHUA
(DOH,Z[ TCCTOBBIX 3a,[[aHHf/'I 0 AUCHUIIIMHE COACPKUT TCCTOBBIC 3aaHWs, paCIIPECACIICHHBIC 110
pasaciiaM u T€MaM, C YKa3aHUEM HUX KOJIMYCCTBA U THUIIA.

CrpykTypa (poHIa TECTOBBIX 3aIaHHI 11O JUCITUTUTHHE

Mupuxarop
JOCTHIKECHUSA Tema B cootBeTcTBuu ¢ PITJ XapakrepucTtuka T3
KOMIIETEHIIUH

KonuuectBo
TCCTOBBIX




3aJIaHNH,

tunst T3
Tema 1. OOmmue cBeeHHsI 0 MUKPOKOHTpOJLIEpax. 3 2-0T13
N HaHUE
OIK-14.2 B3anmMocBs3b NOHATHH MUKpPOTIpOLIECCOP U 2-3T3
MK-1.1 ' MUKPOKOHTpOJuIep. OUPMBI-IIPOU3BOIUTENIN VMeHe 1-0T3
' MHUKPOKOHTpOIIIepoB. CTPYKTypa THIIOBOTO 1-3T3
MHUKpoKoHTposuiepa (JI)
Tema 2. Drtansl pa3BUTHS MUKPOKOHTpOLIepoB. I atam, 4- 3 2-0T3
HaHUE
OIK-14.2 u 8-paspsiiHble MUKPOKOHTpOLIEepsl. Apxutektypa MCS- 2-3T3
MK-1.1 ' 51. II atam, 8- u 16-pa3psaHbIe MUKPOKOHTPOJUIEPHI. Venmne 1-0T3
' Apxutexrypa ARM. Il atan, 32- u 64-pa3psitasie 1-3T3
MHUKpOKOHTpouepsI (JI)
Tema 3. Kitaccuukanuuss MUKpOKOHTPOJUIEPOB: TI0 3 2-0T3
HaHUE
OIK-14.2 pa3psaAHOCTH 00pabaThIBaeMbIX JaHHBIX; 110 2-3T3
' KIHOHAJBHOCTH; I10 apXUTEKTYPE BEIYUCINTEILHON 1-0T3
[K-1.1 byn p yp Ymenne
' CHCTEMBIL; IO (PMPMEHHBIM IaT(opMam; 1o ceMeiicTBam 1-3T3
(D
2-0T3
. 3HaHHe
Tema 4. YcrpoiicTBa BBOJa-BbIBOJAa MUKPOKOHTPOJIIIEPOB. 2-3T3
OIIK-14.2 .
[MapammensHe1ii nopt BBoAa-BeiBoga (P10, GPIO). 1-0T3
[K-1.1 Ymenne
IocnenosarenpHbie TOPTHI (JI) 1-3T3
2-0T3
3HaHue 2_3T3
OIlK-14.2 Tewma 5. [IpeobpazoBatenu napopmarmu. Bumnsr LIATT n 1-0T3
[K-1.1 AUIT. HpuaIune: moctpoenus. XapakrepucTuku (JI) Ymenne 1-3T3
. 2-0T3
Tema 6. TaiiMepbI-CHETYUNKH MUKPOKOHTPOJUIEPOB: 3HaHUe 2_13T3
OIIK-14.2 Ha3HauCHHe, BXOJHOW AenuTelb. THIIOBOH TaiiMep- 1-0T3
[K-1.1 CYETUYHUK. Y COBEPIICHCTBOBAHHBIN TaMEP-CUETUHUK. YMenue
. 1-3T3
Ipormeccop codwrtmii (JI)
Lo 2-0T3
Tema 7. CropoxxeBoll Taiimep. CxeMa clexeHus 3a 3HaHUe 2_13T3
OIlK-14.2 YpOBHEM IHTAIOMIETO HanpshkeHus. [ eHepaTopsl 1-0T3
[K-1.1 TaKTOBBIX UMITYJIbCOB. PexXMMEBI SHEprocOepekeHus YMmenue 1-3T3
MHUKpOKOHTpouiepos (JI)
Tema 8. MHTEpdEHCH MUKPOKOHTPOIIICPOB. 3HaHUe 1 : %23
HuaTepdeiicet UART (USART); RS232; RS485/422; 12C
OIIK-14.2 . i 1-0T3
K-1.1 (TWI); SPI; CAN. Haznauenue. OpraHu3anusi. Ymenne 1-3T3
i(;f:l(;z};zgin(l;?.ﬁgzngm paboTel. U3zyuenne npyrux HaBbix 1 (1) OmbIT 1-0T3
p ’ JeATENLHOCTH/ IEHCTBHAE 1-3T3
Tema 9. Xapakrepuctuku MUKpokoHBepTopa ADuC812. 3 1-0T13
HaHue
CrpyKTypHas cxeMa MHUKpOKOHBepTopa. OpraHu3anus 1-3T3
OIlK-14.2 MaMSTH U IPOTPAMMHO-IOCTYITHBIC PETHCTPEIL. VyeHHE 1-0T13
IK-1.1 Anpecanys MEKpPOKOHTPOJIJIEpa. CHCTEMa KOMaH/I. 1-3T3
CucreMa npepbiBaHmid. PexuMbl 3HEPronoTpedIeHus HaBbik 1 (MJ11) OTIBIT 1-0T13
(I13) JeATENLHOCTH/ IEHCTBHAE 1-3T3
3 1-0T3
HaHUe 1-3T3
OIlK-11.1 Tema 10. [Iporpammuas cpena Keil C51. UnaTtepdetic. VyeHHe 1-0T3
OIlK-14.2 Iopsinok pa3paboTku 1 oTmagku npoektos. (I13) 1-3T3
HagbIk 1 (1111) onbiT 1-0T3
IesITeNbHOCTH/ NeficTBUE 1-3T3
1-0T3
3HaHUe 1-3T3
Tema 11. AccemOep ASM-51. CtpykTypa oneparopa
OIlK-11.1 1-0T3
OIK-14.2 s3plka. HazHaueHnue nepeMeHHbIX. JIMpEKTUBBI. YMeHnue 1-3T3
' Crpykrypa nporpammel. Mzyuenne komaag ASM-51 (I13)
HagbIk 1 (1111) ombIT 1-0T3
EeSITENLHOCTH/ IEHCTBHE 1-3T3
1-0T3
OIlK-11.1 Tema 12. UccnemoBanue KOMaH iepeaadn JaHHBIX 3HaHue 1-3T3
OIlK-14.2 ADuC812 (JIP)
Ymenne 1-0T3




1-3T3

HaBbIk 1 (W11) OTIBIT 1-0T3
gearenpHOCcTH/ fevicteue | 1 —3T3
3 1-0T3
HaHUe 1-3T3
OIIK-11.1 Tema 13. UccnenoBanue komany ynpasiaenus ADuC812 VMeHHE 1-0T3
[K-1.1 (JIP) 1-3T3
HaBbik 1 (W11) OTIBIT 1-0T3
eI TENBLHOCTH/ IEHCTBAE 1-3T3
3nanme 1-0T3
Han 1-3T3
OIIK-11.1 Tema 14. NccnenoBanue komaH 00pabOTKH JaHHBIX VMeHHE 1-0T3
[K-1.1 ADuC812 (JIP) 1-3T3
HaBbik 1 (W11) OTIBIT 1-0T3
nesaTenbHoCTH/ NeficTBUE 1-3T3
1-0T3
3HaHMe 1-3T3
Tema 15. Uzyuenue otnanounoit matel LabKit-812.
OIIK-11.1 1-0T3
IIporpammupoBanue napamiensHsix noptoB ADuC812 va | Ymenue
MK-1.1 maketHo# miate LabKit-812 (I13, JIP) 1-313
. ’ HaBbIk 1 (MiH) OTIBIT 1-0T13
eATeNbHOCTH/ NeficTBUE 1-3T3
Tema 16. O60011eHHas cTpyKTypHast cxema AVR- 3 1-0T3
HaHNe
MHUKPOKOHTPOJJIEpOB. Busl mamatu. AnpecHoe 1-3T3
OIIK-14.2 npoctpaHcTBo. [1opThl BBO1a-BbIBO/IA, PEKUMBI PAOOTHI. VMeHe 1-0T13
TIK-1.1 Peructps! o6nactu BBoga/BeiBoga AVR- 1-3T3
MUKpOKOHTpoJuiepa. [IporpaMmmupoBaHue nopToB HaBpIk 1 (Mi1H) OIIBIT 1-0T13
BBOJIa/BEIBOAa AVR-MukpokonTpomepa (J1, I13, JIP) eITenbHOCTH/ NeficTBUE 1-3T3
Tema 17. [Iporpammuas cpexa Atmel Studio. MaTepdetic. | 3Hanue i : %T;
Iopsinok pa3paboTKy U 0TIAIKH POEKTOB 1t AVR-
OIIK-14.2 1-0T3
K-1.1 MHUKPOKOHTpOuiepoB. OcobeHHoCTH s361Kka AVR- YMenue 1-3T3
che;é{gnzﬁ .((1)_16?:))3Ha‘{€HI/I$I, TpyTIBI KOMaH], THITBI FlaBbik 1 (1m) ombIT 1-0T3
Aipecatt nearenpHoctw/ nevicteue | 1 —3T3
. 1-0T3
Tema 18. Talimepbi-cueTunku AVR- 3HaHUe 1-3T3
MHUKPOKOHTpOJLIEpoB. CocTaB, pexXKUMBbI pabOTHI.
OIIK-11.1 1-0T3
K-1.1 Oc06eHH0cn§ MIPOTPaMMHPOBaHUSI. HCCJ‘ICZ[OB&HE/Ie Ymenue 1-3T3
R ety (L™ B i G o107
P p p i ’ nesrenpHocty/ neiicteue | 1 —3T3
Tema 19. Cucrema npepeiBanmii AVR- 3 1-0T13
. HaHue
OIK-11.1 MHUKPOKOHTpPOJUIEpOB. Tabmma BeKTOpoB pephIBaHH. 1-3T3
' O6paboTka mpepsiBaHuil. MccnenoBanne mporpaMMHON 1-0T13
OIlK-14.2 . Ymenne
peanuzaiuy BpeMeHHbIX QyHKImi Ha AVR- 1-3T3
IK-1.1
MUKPOKOHTPOJIIEPE C UCIIOJIb30BAHUEM CHCTEMBI HaBbik 1 (WJ11) ONIBIT 1-0T13
npepwiBaruii (JI, JIP) JEATENBHOCTH/ IeHCTBAE 1-3T3
1-0T3
3HaHUe 1-3T3
Tema 20. Pexwumsl sneprocoepexenns AVR-
OIIK-14.2 1-0T3
MK-1.1 MUKpOoKoHTposiepoB. Kordurypannonnsie 6utel B AVR- | YMmenne 1-3T3
' MUKpPOKOHTpOJUIepax: Ha3HaueHue, aapeca (JI)
1-0T3
1-3T3
3HaHUe 1-0T13
Tema 21. OcoGeHHOCTH TIPOTPAMMHUPOBAHNUS 1-3T3
OIlK-11.1 MHUKPOKOHTPOJIJIEPOB Ha si3b1ke C/CH+. VyeHHe 1-0T3
[K-1.1 IIporpammupoBanue AVR-MHKpOKOHTpoOIIJIEpa Ha S3bIKE 1-3T3
C (J1, JIP) HaBbik u (¥1H) OIIBIT 1-0T13
EeSITENLHOCTH/ IEHCTBHE 1-3T3
Tema 22. Ocobennoctu simpa ARM Cortex-M3: 1-0T3
o 3HaHUe
KOHBeep, MOJIENTb IPOTPAMMHUPOBAHHUS, PEKUMBI PaOOTHI 1-3T3
OIIK-14.2 IIPOLIECCOPHOIO s/Ipa, KapTa NaMsTH, JOCTYII K VMeHIe 1-0T3
[K-1.1 (hparMeHTHPOBaHHBIM JaHHBIM, MaTPHIIA IIINH, 1-3T3
CHCTeMHBIH TaiiMep, 00paboTKa IpepbIBaHuM, HaBeIk 1 (uii) OIIBIT 1-0T3
KOHTPOJUIEP BJIOKCHHBIX BEKTOPU30BAHHBIX MPEPBIBAaHUN. | nesrensHocTh/ neiicteue | 1 —3T3




M3ydenne apXuTeKTypbl MUKPOKOHTPOJIIEPA C SIAPOM
ARM Cortex-M3 (J, I13)

Tema 23. YcTpoiicTBa BBOa/BBIBOJIA: MTOPTHI O0IIETO 3 2-0T3
N HaHUE
OIK-14.2 HazHavyeHusi, ALIIL, Taiimeps! 0011ero Ha3HAYeHUS U 2-3T3
) MHOT'O()YHKIIMOHAJIbHEIC TaliMephl. THTEpdelichL. 1-0T3
IK-1.1 . YMmenue
Obecnieuenne Oe30macHOi paboThl. DKOHOMUYHEIC 1-3T3
pexxumsbl padboTsl (JI)
. .. N 1-0T3
Tema 24. TIporpammuas cpena Keil uVision. Untepdeiic, | 3nanue
1-3T3
OIIK-11.1 Pexumbl paboThl. OCOOCHHOCTH MCTIONB30BAHUS IS 1-0T3
OIlK-14.2 MIPOTPAMMHUPOBAHUS U OTJIAIKH MAKPOKOHTPOJUIEPHBIX Ymenne 1-3T3
[K-1.1 cucreM. [IporpamMmmuIpoBaHne MEKPOKOHTPOJLIEPA C T ( 1-0T3
anpom ARM Cortex-M3 (I3, JIP) ABLIK M (1K) OIIBIT
IesTenbHOCTH/ neficTBUe 1-3T3
Tema 25. Boibop MUKpokoHTpossiepoB. OCHOBHBIC 3Tanbl | 3HaHHE g : 3053
OIIK-14.2 pa3pabOTKN MHUKPOKOHTPOJUIEPHOI CHCTEMBI 1-0T3
[K-1.1 ynpasieHus. OCOOCHHOCTH pealn3alny anmapaTHOH Ymenne
1-3T3
gactu (JI)
1-0T3
Tema 26. UHCTpyMEHTaNBHEBIE CPENCTBA Pa3padOTKH U 3HaHue 1-3T3
OIK-14.2 OTJIaJIKA TIPOTPAMMHOTO 00ECIICYCHUS 1-0T3
K-1.1 MHKPOKOHTPOJLICPOB. W3ydenue oTIa0YHBIX IDTATHI YMmenue 1-3T3
' Arduino, AVR-MT-128, STM32F407G-Discovery (J1,
HaBpIk 1 (MiIH) OIIBIT 1-0T13
113) .
eITeNbHOCTH/ NeficTBUE 1-3T3
3Hanue 2-0T3
OIK-14.2 Tema 27. O030p aNTOPUTMHUYECKUX S3BIKOB 2-3T3
' MIPOrpaMMHUPOBAHNS MUKPOKOHTPOJIIEPOB, CPEX 1-0T13
K-1.1 YMmenue
pa3pabotku nmpoekros (JI) 1-3T3
Htoro 162

[Tonnsiit kommuekT O T3 xpaHUTCA B 3IEKTPOHHON MH(POPMALMOHHO-00pa30BaTeIbHOM cpesie
UpI'VIIC u obyuaromuiics UMEET BO3MOKHOCTh O3HAKOMUTBLCS C JJIEMOHCTPALIMOHHBIM BapUAHTOM

OT3.

Hwxe npuBenen oOpasel; THIIOBOTO BapuaHTa UTOTOBOTO TECTa, MPEAYCMOTPEHHOTO paboueii

HpOFpElMMOfI JUCHUITIIMHBI.

O0pasen TecTa mo 3a S cemectp

1. BLI6epI/ITe IMMPaBUJIBHOC YTBCPIKACHHNC 00 OTINYun MHUKPOKOHTPOJIJIEpA OT MUKPOIIpOLECccopa

(BbIOEpHTE IPABUIIBHBIN OTBET):

A) 3T0 paBHO3HAYHBIE YCTPOHCTBA
b) MUKpOKOHTpOIIIIEp SABJISETCS COCTAaBHOM YacThIO MUKPOIIpOIieccopa
B) Mukpomnporeccop ABIseTcs COCTAaBHON 4aCThI0 MUKPOKOHTpOJLIEpa

2. TlpuBemaute onpe/eieHUe TOHIATHIO KMUKPOKOHTPOJUIEPY (BBEAUTE KPATKHIA OTBET)

3. BeiOepuTe npaBWIBHOE YTBEPXKICHUE 00 OTIMIHMH MHKPOKOHTPOJLIEPA OT MHUKPOITpoIIeccopa

(BbIOEpUTE IPABUIILHBIN OTBET):

A) 5TO paBHO3Ha4YHbIE YCTPOUCTBA

b) MUKpOKOHTpOJUIEp SBISIETCS COCTAaBHOM YacThi0O MUKpPOIIpOIiECCOpa

B) mukpormnpoiieccop sSBIsSE€TCS COCTaBHOM YacThbi0 MUKPOKOHTpOJLIEpa

4. Ycra”HoBUTE

COOTBETCTBHC

(BBIUMCTUTETHHBIMH SIIPAMU):

MCXKAY MHUKPOKOHTPOJIJICpaMu n Hux

apXUTEKTypaMu




A) Intel8051 1) sapo AVR
b) ATmega8 2) sapo PIC
B) PIC16F628 3) apxurextypa MCS-51, simpo 51

5. DOTamnbl pa3BUTHS MUKPOKOHTPOJJIEPOB CBSA3aHbI C: (BBIOEPUTE NPABUIbHBINA OTBET):

A) yBeIMYEHHEM Pa3psIHOCTH MUKPOKOHTPOJLIEpa (€ro MAIIMHHOTO CJIOBA)
b) coBepiieHCTBOBaHWEM BBIYUCIUTEIBHOTO SIipa MUKPOKOHTPOJLIEpa
B) nosiBiieHreM HOBBIX (PUPM-U3TOTOBUTENICH MUKPOKOHTPOILIICPOB

6. YcTaHOBHTE COOTBETCTBHE MCXKIAY BHUAaMHU KJ'IaCCI/I(i)I/IKaLII/II/I MHKPOKOHTPOJUIEPOB U
NPUBCACHHBIMHA ONPCACICHUSIMMU.

A) ITnardopma 1) neneHue BHYTPU BBIYUCIUTEIBHOTO S/Ipa [0 COCTaBY
IIPOrpaMMHBIX U Nepu(epuiHbIX GYHKLUH, COCTAaBY y3/I0B
b) Anpo (BelunciuTenbHOE 2) OTHOCHTCSI, KaK IMPaBHJIO, K GUPMe-H3rOTOBUTENIO: e
AIPO) (bupMEeHHOMY IOTYEPKY, BHEAPEHHBIM «HOY-Xay» U TIp.
B) CewmelictBo 3) 6a30BOE yCTPOWCTBO BHYTPEHHEH BBIYMCIUTEIBHOM

CUCTEMBI, OIIPEACIIAIOIIEE CUCTEMY KOMAH/I, ITMHHBII
uHTepdEiic, IOCTPOCHUE TAMSTH H TIp.

I') Monens 4) onpesensieT OTINYUS MUKPOKOHTPOJUIEPOB TOJIBKO TI0
TEMIIEpaTypHOMY JAMAIa30HY UCIOJIb30BAHUS, TAKTOBOM
4acTOTe, BAPUAHTY KOPILyca MUKPOKOHTPOJLJIEPA, PACIIMHOBKE
BBIBOJIOB, IUTAHUIO

7. Kakoii (yHKIIMOHAILHOCTBIO 00JANAIOT MapajuiebHBIC TOPTHI MHUKPOKOHTPOJUICPOB,
o6o3HaueHHble UMeHeM PlO (BbIOepHTE MPaBUIBHBINA OTBET):

A) BBOA WH3BHE JHMCKpeTHOM (umdpoBoil) HHPOpMAMM Ha BHYTPEHHIOIO Marucrpalb
MHUKPOKOHTPOJUIEpA

b) BbIBOJ nuCKpeTHOW HMH(POpPMALMU Ha BHELIHHE YCTPOMCTBa C BHYTPEHHEW MarucTpaiu
MHKPOKOHTpOJIIepa

B) BBOA 1 BBIBOZ aHANOrOBOM MH(pOpMAIIUU

') mepexiroueHne BBHIBOJIOB IOPTa Ha ajdbTepHATHBHBIC (DYHKIMH (HApUMep, Ul pean3aiiui
KaKoTo-HUOY/b nHTEpdeiica)

8. VYcraHOBHUTE COOTBETCTBHE MEXK]Y YCTPOHCTBAMH TaliMep-CUETIMKA MHKPOKOHTPOJIIEPA:

A) 0a30BbIil CUETUYUK 1) npenHa3zHaueH 1 POPMUPOBAHUS] BPEMEHHBIX
MHTEPBAJIOB 33JaHHOM JJIUTEIBHOCTH BBIXOAHOIO
CUTHaJja

b) xanan BxoaHOTrO 3aXBaTa 2) MCIOJB3YeTCs IS 0JICYeTa MMITYJIBCOB OT

CHUCTEMHOI'0 T€HepaTopa TaKOBbIX UMITYJIbCOB, HJIU OT
BHEITHUX YCTPOUCTB

B) xaHan BBIXOJHOTO CpaBHEHUS 3) mpeaHa3HaveH Ui MojcYeTa [UIUTEIbHOCTH
BPEMEHHU KaKOT'0-TO BHEIIHEro COOBITHS (Hampumep,
JUTUTEIBHOCTU UMITYJIbCA)

9. VYcraHOBHUTE COOTBETCTBHE MEXKIY THUIOBBIMU HHTepdeicaMid MUKPOKOHTPOJIIEpa M HUX
CBOMCTBaMU.

A) UART 1) CHHXPOHHBIH TOCIIEI0BATENBHBIN TYTUIEKCHBIH KaHa Mepeaad JaHHbIX



b) 12C 2) aCHHXPOHHBIH TOCIIEI0BATEIbHBIN AYIUIEKCHBINM KaHAI IIepeaad JaHHBIX
B) SPI 3) CHHXPOHHBIH NOCJIEAOBATENBHBIN IOy YTUIEKCHBIN KaHAN epeiadn
JTAHHBIX

10. VkaxuTe pa3psaHOCTh, TaKTOBYIO yacToTy U apxuTekTypy (RISC/CISC) mukpokonBepropa
ADuC812 (BBeauTe OTBET)

11. CkoNBKO perucTpoBbIX 0AHKOB, UCTIONIB3YEMbIX B KAUECTBE ONEPATUBHON MAMSATH, COIEPIKUT
ADuCS812 (BeiOepuTE PaBUIHHBIA OTBET):

A)2
b) 4
B) 8
I') HeT HU ogHOTO

12. JIns gero B mukpokorBepTope ADUCS12 ucronb3yroTest perucTpsl CeHaIbHbIX (YHKIUHI
(BbIOEpUTE IIPABUIILHBIN OTBET):

A) B KauecTBE JONOJIHUTEIbHON ONEpaTUBHON MaMsATH

b) ans ympaBieHus pexuMamu paOOThl BHYTPEHHHX OJIOKOB BBOJA/BBIBOJA M XPAHEHHS HX
JTAHHBIX

B) uis ynpaBieHust BEIMUCIUTEIBHBIM SIPOM MHUKPOKOHBEPTOPA

13. YcranoBuTe COOTBETCTBHE MEXy JUpeKTUBaMH accembiepa ASM51:

A) EQU 1) 3amuchIBaeT CBO¥ MapameTp B CUSTYMK KOMaH/ (151 CerMeHTa KoJia); B
aJipec cerMeHTa (IJ1sl CerMeHTa IaHHbIX). [Ipy KOMITUIISIIN COOTBETCTBYIOIIIE
CETrMEHTHI OyIyT pacroyaraTbes C yKa3aHHOTO HOMeEpa, a MporpaMma
HAYMHATHCS C YKa3aHHOTO aJipeca

b) ORG 2) KOHEIl IPOrpaMMbl

B) END 3) nmpucBauBaeT CUMBOJIMYCCKOMY MMEHH 3HAYCHUSI IEPEMEHHOM, BBIPAKEHHS,
KOHCTaHTBHI HJTH PETUCTpa

14. VYxaxute OCHOBHBIC BO3MOKHOCTH KOMIbIOTepHO# cpeabl Keil C51 mis mporpaMMupoBaHus
ADuC812 (BpiOeprTe PaBUIIBHYIO MTOCIIET0BATEIBHOCTH):

A) penaktupoBaHue IporpamMmMsl Ha sizbike ASMS51

b) BImOSIHEHKE MOIArOBO MPOrPaMMBbl B peXKUME CUMYJISLIUN

B) xomnuisAuusg co3laHHOM NIporpaMMbl C CO3JaHMEM 3arpykaeMoro (Qaiia B mamsTh
MHUKPOKOHBEpPTOpa

') mpommBKa MaMaTH MEKPOKOHBEPTOPA

15. Yto nocnoBHO 03HavaeT onepatop Ha si3pike ASMS51: Mov A,#35h; (BBeauTe KpaTKuii OTBET)

O0pa3sen Tecta 1o 3a 6 cemecTp
1. Yro Bxomur B coctaB mporeccopHoro sapa AVR-mukpokoHTposuiepa (BbiOepuTe

NpaBUIbHBIA OTBET):

A) cueruux komans (PC — program counter)
b) apudmernro-noruyeckoe ycrpoiicto (ALU — Arithmetic-Logic Unit)



B) 610k peructpos odmiero naznauenust (GPR — General Purpose Registers)
I') mamstes iporpamm (flash-memory)

M) peructp cocrosinust (SREG — Status Register)

E) peructp-yka3zarens Bepumnsl creka (SP — Stack Pointer)

2. YKaxwuTe JIBa OCHOBHBIX PEXHMa IPOrPaMMHUPOBAHHS MAMITH MHUKPOKOHTposuiepoB ¢ AVR
SIPOM (BBEAUTE KPATKUU OTBET)

3. YcraHoBuTE COOTBETCTBHE MeXAy Buaamu mnamatd AVR-MUKpOKOHTpoiuiepa Hu HX

CBOMCTBAMH:

A) SRAM 1) anst TOATOBPEMEHHOTO SHEPTOHE3aBUCHMOTO XPaHCHHS
JAHHBIX, OOpallleH!e K MaMsATH oOaiTHOe

b) flash memory 2) anst TeKyIIen 3aUCH, XpaHEHUSI M CYMTHIBAaHUS JaHHBIX,
Y4YaCTBYIOUIMX B BBIYMCIMTEIBHOM IIpOLIECCE

B) EEPROM 3) AJid 3anucu, 3HEPrOHE3aBUCHMOT0 XPaHEHUSI U CUUTHIBAHUS
IporpamMm, KOHCTaHT, OOpalieHne K TaMATH IPOUCXOIUT
MIOCTPAaHUYHO

4. Ilo kako#l apXWUTEKType M3 IEpeuucieHHbIX peanu3oBanbl AVR-MukpokoHTposuiepsi?
(BbIOEpUTE TIPABUIIBHBIN OTBET):

A) ®on-HeiimaHOBCKast apXUTEKTypa
b) rapBapickas apxurekrypa

B) moguduxanus RISC

I CISC

5. VYCcTaHOBUTE COOTBETCTBHE MEXIY pErucTpamu jroboro mnapamiensHoro mnopra AVR-
MUKpPOKOHTpOJUIEpa (X — UMS TIOpTa):

A) PORTx 1) perucTp HarpaBJIeHUs Mepeaadn JaHHbIX (BBOJ/BBIBOJI) IO
KaX/10My MHHY 110pTa

b) DDRx 2) perucTp BBOJIA JAHHBIX

B) PINX 3) perucTp BbIBO/IA TAaHHBIX

6. MaxkcumanabHOE KOJMUYECTBO TaliMepoB-cUeTUYNKOB Y AV R-MUKPOKOHTPOIIEPOB (BbIOEpUTE
NpaBUIbHBIM OTBET):

A)?2
b) 4
B) 8
I') Het TakoBbIX Yy AVR-MUKPOKOHTPOIIIEPOB

7. Tlpenpnmenutens Ha BXoJe B 0a30BbIi cueTYHK Taiimepa-cuerdynka AVR-MUKpOKOHTpoIIepa
npenHa3HayeH s (BbIOepUTE MPaBUIBHBIN OTBET):

A) pacuupeHus 1uana3oHa GOpMHPYEMbIX YacTOT U JJUTEIbHOCTEH Taiimepa
B) nns nepexitouenus taiimepa-cyeTyrka B peKMMBI TaliMepa U cueTuynKa
B) 06a mpuBeIeHHBIX YTBEPKICHUS BEPHBI



') 06a mpUBEICHHBIX YTBEPKACHUS JIOKHBI

8. IlpuBemute COOTBETCTBHE B peKMMax pabOTHI KaHajla BBIXOJHOTO CpaBHEHHS TalMepa-
cuetunka AV R-MHKpOKOHTpoOIUIEpa:

A) CTC (Clear Timer on 1) popMupoBaHue Ha BBIXOJIC MUKPOKOHTPOJUIEPA CUTHAIA
Compare Match Mode) C IIUPOTHO-MMITYJILCHON MOAYIISALIHAEH
b) Fast PWM Mode 2) peKUM, KOT/ia TAHMEPOM-CYETYUKOM (DOPMHPYIOTCSI

TOJIBKO JIBa (hy1ara 3ampoca Ha MpepbIBaHuUs: 110
JOCTH)KEHUIO MAaKCHMAJIBHOTO 3HAYCHHUS U 110
COBIIQJICHHIO

B) Normal Mode 3) popmupoBaHUE Ha BBIXOIE MUKPOKOHTpOJLIEpA
JaCTOTHO MOJYJTMPOBAHHOTO CHUTHAJIa

9. Ompenenute 4aCTOTY BBIXOJTHOTO CUTHAJIA B pexrmMe padothl «Fast PWM Modey BbixoHOTO
KaHaja TaiMepa-cueTurnka AVR-MUKpPOKOHTpOIIEpa, €CIM 4YacToTa TI'eHepaTopa TaKTOBBIX
UMITYJbCOB paBHa 16 MIm, ycTaHOBIEHHOE MakCUMalIbHOE 3HaUeHUe 0a30BOTO cUeTYHKa paBHO (2 B
creneHu 8), ko3 uieHT aenenus npeaaeautens 256 (MIpUBEIUTE OTBET)

10. Ompenenute nepuon QopmupoBaHus (iara 3ampoca Ha NpPEepbIBAHUE IO COBMAJICHUIO
TaiiMepoM-c4eTYMKOM AVR-MUKpOKOHTpoJUIepa (MIEpHO BPEMEHHOMN 3aJep)KKU TaiiMepa) B €ro
pexume «Clear Timer on Compare Match Mode», eciii wactoTa renepaTopa TaKTOBBIX HMITYJIECOB
MHKPOKOHTpOJIepa paBHa 16 MI'L, ycTaHOBIEHHOE MakCHMajbHOE 3HayeHHE 0a30BOTO CUETYMKA
paBHO (2 B cremneHu §); K0d(DPHUIMEHT AENEHUs MpPEANEIUTeNs 8; YHUCI0, 3allUCAaHHOE B PETUCTP
BBIXOJIHOTO CpaBHEHMs, paBHO 128 (IPUBEIUTE OTBET)

11. VkaxuTe CKOJIbKO CTyNeHeW KOHBeWepa y BeIYHMCIHTENbHOTO siapa Cortex-M3 (Beibepute
NpaBUIbHBIM OTBET):

A)?2
b)3
B)5
I') y ssnpa Cortex-M3 Het koHBeliepa BEIYUCICHHH

12. VxaxuTe Kakue HaOOpPBHl MHCTPYKIMHA TOJIEPKUBACT BBIYHCIUTENbHOE sapo Cortex-M3
(BBIOEpUTE TIPABUIILHBIN OTBET):

A) 32-OutHblit ARM

b) 16- GutHeli Thumb

B) cmech ykazanubix: Thumb-2
') Bce u3 yka3zaHHBIX

13. VkaxknTe MpaBWIBHYIO TOCIEIOBATEIBHOCTh TPU pa3padOTKe CHCTEMBI YIpPaBICHHUS Ha
OCHOBE MHUKPOKOHTpOJUIEpa (BBEIUTE MOCIEI0BATEILHOCTH):

A) BBIOOp MUKPOKOHTpOJLIEpA
b) aHanu3 TexHUYEeCKOro 3aaHus Ha pa3paboTKy



B) pa3pabotka anroputma ynpaBieHuUs

') mapamiensHas pa3paboTKa U OTIA/KA aNMapaTHBIX U MPOrPAMMHBIX CPEICTB
J1) pa3paboTKa CTPYKTYpHhI anmnapaTHbIX U MPOTPAMMHBIX CPEJICTB

E) ucnbiTanue uznenus

7K) coBMecTHas 0Ta/1Ka anmnapaTHbIX U IPOrPAMMHBIX CPEJICTB

14. Ykaxute, Kakue HPOrpaMMHBIE CUMYJISITOPBI MCIONB3YIOTCS JJI NPOrpaMMHUpPOBaHUS U
OTJIAJKU IIPOrpaMM MUKPOKOHTpOJLIepa (BbIOEpUTE MPaBUIIbHBINA OTBET):

A) Atmel Studio
b) Excel
B) Image Craft IDE

) MPLAB
I Keil C51

15. IlocTaBbTE COOTBETCTBHE MCKAY I/IHTep(i)eI‘/'ICB.MI/I, npeaAHa3HAUYCHHBIMU UISI BHYTPUCXEMHOI'O
nporpaMMHupoOBaHud MW OTIAAKW MHUKPOKOHTPOJUICPOB, W HUX HA3HAUYCHUCM (HOCTaBI/ITI)

COOTBETCTBHE):
A)JTAG 1) Uit MUKPOKOHTPOJLIEPOB ¢ ssapom SAM7, SAM9
b) SWD 2) IUIs MEKPOKOHTPOJLIIEPOB ceMeiicTBa megaAVR
B) DBGU (Debag UART) 3) miis MUKpOKOHTpOJUIepoB STM32

HTOroBeIii TECT 110 JUCHUITIIMHE ABJIACTCS O6”I)CIII/IHCHI/ICM YKa3aHHBbIX TCCTOB.

3.5 TunoBoe 3ajaHue AJ5 BbINOJIHEHHS KYPCOBOii paGoThl
«Pa3paboTka cucreMbl ynpapjieHusi Ha 0a3e MUKPOKOHTPOJLIePay
TunoBele 3a7aHus BBUIOKEHBI B 3JIEKTPOHHONH HH(OPMAIMOHHO-00pa30BaTEeIbHON cpefe
UpI'VIIC, noctynHoil o0y4aromemMycsi Yepe3 ero JMUHbIM KaOuHeT.
Hwxe npusenieH o0pasel 3ajaHust JUIsl BBITOJIHEHUsI KypCOBOH pabOThI M IPUMEPHBIN ITepeyeHb
BOTIPOCOB IS €€ 3aIUTHI.

O06pa3el TUIIOBOTO 3a/1aHus JJIs BBIIOJHEHUSI KypCOBOM pabOThI

ITo BapuaHTy 3ajaHUs CIPOEKTUPOBATH MUKPOKOHTPOJIIEPHYIO CUCTEMY yIpasiieHus. [Ipu aTom
MOKHO HCIIOJIb30BaTh JIIOObIE MHMKPOKOHTPOJUIEPHI, WX OTJIaJ0YHble IJIaThl, a TaKxke
JIOTIOJTHUTEIbHOE 000py10BaHKE (B COOTBETCTBUH C 33/I1aHUEM).

[Tpu 5TOM HYKHO PEUIUTH CIAEAYIOLINE 3a1a4H.

1). O6ocHOBaTH BEIOOP KOHKPETHOI'O THIIA MUKPOKOHTpOJIIEpa.

2). Pa3zpaboTaTh 2IEKTPUUECKYIO CXeMY YCTPONCTBA.

3). I3roToBUTH MUKPOKOHTPOJIEPHYIO CUCTEMY.

4). ChopmupoBaTh aJIrOPUTM pabOThI YCTPOIICTBA.

5). Hanmeatp TEKCT IpOrpamMMmBl.

6). 3anmporpaMMHpPOBaTh YCTPONCTBO.

7). BEIONHUTD OTJIaJOYHBIE MEPOIIPUSITHSIL.

8). OdopMuTH 3aITUCKY TIO KYPCOBOM paboTe B COOTBETCTBUU ¢ ycTaHOBIeHHBIMHU B Upl ' YIIC
HOpMaMH, I'7I€ OTPa3UTh:

® JICXO/HOE 33aHHE;

HEO0OXOUMBbIE pacyeThl O MPUBEACHHBIM 33a4aMm;
MPUHLIMITAATIBHYIO AJIEKTPUUYECKYIO CXEMY YCTpPOICTBa;
0JI0K-cXeMy aJropuTMma paboThl yCTPOHCTBA,
JIMCTHHT IIPOrpaMMbl MUKPOKOHTPOJIIEPA;
PYKOBOJCTBO IO KCILTyaTalllu;



e (otorpaduu, UM PUCYHKH YCTPOHCTBA,
® BBIBOJIBI 110 padoOTe ¢ yKa3aHUEM AKTYaJIbHOCTH YCTPOMCTBA Ha COBPEMEHHOM PBIHKE,
HepeaIM30BaHHBIC ACTICKTOB, MyTEeH JadbHEHIIEH TopabOTKH CHCTEMBI U T.I1.
9). 3amuTHTh PaboTy C IEMOHCTpaIei paboThl MUKPOKOHTPOJUIEPHOTO YCTPOMCTBA.
[TpuMedanue: CTyJEHT MOXET B3STh COOCTBEHHBI BapUaHT 3aJaHUs, €CIIM OH CBSI3aH C €ro
Oyaymielt BeIMyCKHOW paboroif, wim ¢ temarukoii HUPC, B xoTopoll ydacTBYeT CTYAEHT, HO C
00s13aTeJIbHBIMU YaCTSIMU:
e BHEUIHHME NPUOOPHI: TATYNKU U MCIIOTHUTEIbHBIC MEXaHU3MBI,
e uHTep(deiic 0OmEeHHs ¢ oIb30BaTeNIeM (MECTHAsI TAHETb YIIPABJICHU).

TunoBoil BapuaHT 3a7aHus.

UrpoBoii aBToMar. YCTpOHCTBO COCTOUT M3 2 KHOIOK, MHUKPOKOHTpPOJUIEpa, AMHaAMuKa, 4
CBETOJMOJIOB M 7-CETMEHTHOTO HWHIMKATOpa C HEOOXOIUMOH AICKTPOHHOW 0O0Bsi3kou. [lepmas
KHOMIKA CIYXUT JJs BbIOOpa urparimeid AecATHYHON mu@pbl (ompeneiseTcs KOJINYECTBOM
Ha)KaTUil), € 3HaYeHNE B IBONYHOM BHJI€ OTOOpakaeTcsl Ha 4 cBeToAno1ax. BTopast KHOIKa CITy>KUT
JUISL UTPBl: HA JKpaHe 7-CErMEHTHOTO HWHIMKATOpa Ciy4allHbIM oOpasom c¢ mnepuogom 0.2 ¢
nepeduparoTcsi Bce NeCATUYHbIe HMUQPHI. 3adada 3aKi0o4yaeTcs B TOM, YTOOBI yCHETh Ha)KaTh Ha
BTOPYIO KHONKY, Korja wrparomias mudpa OyaeT oroOpaxaThCs HA WHIUKATOPE. 5 HEBEPHBIX
MONBITOK — UTPOBOM aBTOMAT MPHUXOJIUT B UCXOJTHOE COCTOSHUE — BCE BBIKIIFOYEHO. BBIUTpHITT —
3BYYHUT KOPOTKHUU OTPHIBOK MY3BIKM Y€pe3 AMHAMUK, Jajee — UCXOJHOE COCTOsiHuE. BkitoueHue
UTPOBOr0 aBTOMAara — OJJHOBPEMEHHBIM Ha)KaTHEM Ha JIB€ KHOINKHU B TedeHuu 1 ¢. B mporpamme
MPEAYCMOTPETH 3alUTY OT Apede3ra KOHTaKTOB.

OO0pazel TUIIOBBIX BOIIPOCOB /IS 3aLIUThl KYPCOBBIX paboT
Ha ocHoBaHuM Kakux nokasarenei BBIOpaH MUKPOKOHTpOJLIEp?
Kakue uaTEpdeiicHbIC JIeMEHTHI BEIOpaHBI
[IposicHUTh NPUHIMNHATBHYIO 3JEKTPUUYECKYIO CXEMY IIPOCKTA.
[TosicHuTB anropuT™M paboThl YCTPOUCTBA U IPOTPAMMbI MUKPOKOHTPOJLIEpa.
Kakoii s13bIk IporpaMMHpOBaHus ObLT UCIIOJIb30BaH.
Kak Opl1a mpommTa maMsTh MUKpPOKOHTPOJUIEPA.
ITponeMoHCcTpUpOBaTH pabOTy yCTpOiiCcTBA.
[IpokOMMEHTHPOBATh BEIBOJIBI IO paboTe.

N~ wNE

3.6 ITepeyeHb TeOpeTHYECKUX BONMPOCOB K IK3aMeHy (1o pa3aenam 1,2)
(1 OTICHKY 3HAHMI)
1. B3aumocBsI3p TNOHATHI MHUKpPOIpOLIECCOpP U MHUKPOKOHTposuiep. CTpyKTypa THIIOBOTO
MHUKPOKOHTPOJLIEPA.
Haunbonee usBectHsie GpupMbI-IIPOU3BOIUTETN MUKPOKOHTPOJIEPOB, UX MPOIYKIIHSL.
I aTan pa3BuTHI MUKPOKOHTpOJUIepoB. Apxurektypa MCS-51.
II sTan pa3BuTHst MUKpPOKOHTpOJIIEpoB. Apxutektypa ARM u ee monuduxarmm.
I11 3Tan pa3BUTHS MUKPOKOHTPOJIJIEPOB.
Knaccudukanns MHUKpPOKOHTPOJIIEPOB MO (PYHKIIMOHAIBHOCTH, TUIIOBBIE IPEICTABUTENIH
KJIACCOB.
7. Knaccupukanuss MHUKPOKOHTPOJUIEPOB IO Pa3psAAHOCTH, APXUTEKTYpe BBIYMCIUTEIbHON
CHCTEMBI; QUPMEHHBIM IIaT(opmam.
[TpuHIMIIBI TOCTPOEHUS MapaliebHBIX TOPTOB BBO/IAa-BbIBO/IA, X (DYHKIIMOHAIBHOCTb.
9. TlocnenoBarenbHble MOPTHI, X PA3HOBUIHOCTH.
10. IMpuan nmoctpoeHust curma-aensra AL ero cBoiicTaa.
11. TunoBoii TaliMep-CUETUMK: IOCTPOEHHUE, CBOWCTBRA.
12. YcoBepIIeHCTBOBAHHBIN TaiMEP-CUETYHK, PEKUM BXOJIHOTO 3aXBaTa.
13. YcoBepiieHCTBOBaHHBIHN TailMep-CUETUUK, PEXKUM BBIXOJHOT'O CPAaBHEHHS.
14. [Ipoueccop coObITHI, OCHOBHBIE CBOMCTBA.
15. PexxuMbl ~ 3HeprocOepekeHuss  COBPEMEHHBIX  MHKPOIPOLIECCOPHBIX  YCTPOMCTB.
Kongurypaunonssie 6MTbl MUKPOKOHTPOJIIEPOB.
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17.
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8.
9.

10.
11.

HNurepdeiic UART (USART). Hasznauenue, opraHu3aiiusi, XapaKTEPUCTHKH, PEKHUMBI
paboTHI.

Nurtepdetic RS232. Haznauenue, opraHuzainmsi, XapaKTePUCTUKH, PEXKUMBI paOOTHI.
Wurepdeiicer RS485/422. Haznauenue, opraHu3aius, XapaKTePUCTUKH, PEKUMBI PaOOTHI.
Hurtepdeticet 12C (TWI), SPI. Hasnauenwme, opraHuzanusi, XapaKTCPUCTUKH, PEKHUMBI
paboTHI.

Nurtepderic CAN. Haznauenue, opranusaiusi, XapakKTepUCTUKH, PEKUMBI paOOTHI.
Muxkpoxonseprop ADuC-812. XapakTepucTuku MHKpOKOHBepTOopa. CTpyKTypHas cxema
MUKpOKOHBepTOpa. OpraHu3aius naMmsTi U IpOrpaMMHO-T0CTYITHbIE PETUCTPHI.
MukpokonsepTop ADuC-812. Anpecarnus mukpokoHTposuiepa. Cuctema komana. Cucrema
npepbiBaHuii. Pe:xumbl sHEpromnorpedieHms/

[Mporpammuas cpema Keil C51. Unrepdeiic. [Topsmaok pa3paboTKu ¥ OTIaAKH IPOCKTOB.
Accembiiep ASM-51. Ctpyktypa onieparopa si3bika. HazHaueHne nmepeMeHHbIX.

Accembnep ASM-51. lupextubl. CTpyKTypa IpOrpaMMBbl.

3.7 IlepeyeHb TUMOBBIX MPOCTHIX NPAKTUYECKUX 3aJaHUI K IK3aMeHY
(ISt OLIEHKH YMEHMI)

Onpenenuth, Kakol WHTEpEHC MOXKHO HCIOIB30BaTh I TEpeJavyd  JTBOMYHOMN
nH(pOpMaIIUU MEXTy MUKPOKOHTPOJLJIEpaMHU CO CKOPOCThIO He MeHee 500 6ox.
HapucoBarh 2JIEKTpUYECKYIO CXEMy JUIsl OpraHu3alud Tepenayd WHOOpPMAIHH MEXITy
MUKPOKOHTPOJUIEPOM U BHEIIHUM YCTpOicTBOM 1o unrepdeiicy 12C.
HazoBure BerunciurensHoe sapo MuKpokonTposuiepa PIC16F628.
VYxaxute mnatdopmy MUKpoKkoHTpoIiepa ATmegal28.
HapucoBarh 2JIEKTpUYECKYIO CXEMy JUIsl OpraHu3alud Tepenayn WHOOpPMAIHUH MEXITy
MUKPOKOHTPOJUIEPOM U BHEIIHUM yCTpoiicTBoM 1o unrepdeiicy UART.
[Mosicaute omneparop Ha si3bike ASM-51: Mov A, (RO).
[Tosicaute oneparop Ha si3bike ASM-51: m1: Jmp m1.

3.8 llepeyeHb THNOBBIX MPAKTHYECKHUX 3aJaHUI K IK3aMeHY
(m7s1 OLIEHKM HABBIKOB U (WJIM) OIIBITA ACSITEIHLHOCTH)

3anucarh mporpammy Ha s3bike ASM-51 1o cloXKeHHI0 JBYX YHCeNl: HEepBOE YHCIIO
HaxOoJIUTCA B siueiike 35, BTopoe B siueiike 73, pe3ynbTaT OTOCHaTh B STYeKy 153.
Onpenenutb, Kakoil uHTep¢deiic MOXXHO UCIONb30BaTh JUIsL Mepefayd  JIBOMYHOU
MH(pOpMaLUU MEX]Ty MUKPOKOHTPOJIJIEpaMHU CO CKOpPOCcThIo He MeHee 500 6ox.

3amucare mporpammy Ha s3bike ASM-51 1Mo ClIOXKEHHIO JBYX YHCENl: MEPBOE YHUCIIO
HaxXOoJUTCs B Aueiike 35, BTOpoe B siueiike 73, pe3ysbTar OTOCHATh B SYEKy 153.

3.9 TlepeyeHb TeopeTHYECKUX BONPOCOB K 3a4eTy (1m0 pasieiam 3-5)
(175 OLIEHKH 3HAHUM)

O06o0011eHHas: CTPYKTYpHAsi cXeMa MUKPOKOHTPOJLIepoB cemericTBa AVR.
CocraB peructpoB obsiactu BBoa/BeiBos1a AVR-MUKpoKkoHTpoJIepa.
[TopTb! BBOJA-BBIBOJIA, PEKUMBI PAOOTHI.
Taiimepbi-cueTunkn MUKpokoHTposuiepoB AVR. CrpykrypHas cxema. Pexumbl paboThI
TaliMEPOB.
TanimepsI-cueTunkn MUKpOKOHTpoiepoB AVR. Peanuzanus [HINM.
CropoxeBoii Taiimep MuUKpokoHTpoiuiepoB AVR. ®ynknumonampHas cxema. Peructp
yIpaBJIEHUS CTOPOKEBBIM TaliMepoM. PesxrMbl paboThI.
Cucrema npepsiBannii AVR-MukpokoHTposuiepoB. PasHoBuaHOCTH npepbiBanuil. Tabnuma
BEKTOPOB IIPEPHIBAHUM.
Pexumsbl sneprocoepexkenust AVR-MUKPOKOHTPOILIEPOB.
Kongurypaunonnsie 6utsl B AVR-MUKpOKOHTpOJUIepax: Ha3HAUEHUE, apeca.
[Tporpammuas cpena Atmel Studio. Mutepdetic. [Topsiaok pa3paOOTKH U OTIIAJAKH TPOEKTOB.
OcoOennoctu s3p1ka AVR accem0iiep: 0603HaueHus, TPYIIbI KOMaH/I, TUIIbI aIpECaLIUH.
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Oco0eHHOCTH TPOTPAMMUPOBAHUS MUKPOKOHTPOJLIEPOB Ha si3bike C/C++.

Ocob6ennoctu saapa Cortex: kouBeiiep, MOJeNb NPOrPaMMHPOBAHUS, PETHCTP CTaTyca
IIPOrPaMMbl, PEKHUMBbI pabOThI MPOLIECCOPHOTO SApa.

Ha6op unctpykiuit Thumb-2, kapra namsti, 10cTym K pparMeHTUPOBAHHBIM JITAHHBIM.
Martpuna mmH. CucteMHbIi Taiimep. O0paboTka nmpepbIBaHUH.

KonTtposuiep BIOXEHHBIX BEKTOPH30BAHHBIX NpephiBannii. HazHauenue, pesxumMbl pabOTHI.
Ob6ecnieuenune 6e30macHoO paboThI: yIpaBieHUEe cOPOCOM, KOHTPOJIb HANIPSKEHUS MUTaHUS,
3al[MIIEHHAS] CUCTEMA CUHXPOHM3ALIMK, CTOPOKEBOU TaimMep.

[Iporpammuas cpena Keil uVision. HWurepdeiic, Pexumbl pabotel. OcobeHHOCTH
UCIIOJIb30BaHUS.

OcHoBHBIE TapaMeTpbl BEIOOpa MUKPOKOHTpOJIIEpA ISt KOHKPETHOTO MTPOCKTA.

OcHoBHBIE 3Tarbl pa3pabOTKU CUCTEMBI YIIPABJICHHS HA OCHOBE MUKPOKOHTPOJLIEPA.
Pa3zpaboTka MUKpONPOIIECCOPHON CHCTEMBI: pa3padOTKa M OTJIaJIKa amlapaTHBIX CPEJCTB;
pa3paboTKa 1 0TJIaJIKa MPOrPaMMHOT0 O0eCIeueHusl.

3.10 IlepeyeHb THMOBBIX MPOCTHIX MPAKTHYECKHUX 32IaHUI K 3a4eTy
(17151 OLIEHKHM YMEHUI)

3anucath (hparMeHT nporpammsl Ha si3bike AVR accembiiep 1uisi ”HULIMATU3aUHU CTEKa.
3ammcars (pparmMeHT mporpammel Ha si3bike AVR accemOnep s HasHaueHUs 2-0alTHOMN
MIEPEMEHHOI B ONEPaTUBHON MaMATH ¢ UMEHeM X 1.
Haiinute azapec BekTopa TpephlBaHHS TI0 BHEIIHEMY TIPEpPBIBAHHIO #3 s
MUKpokoHTpoJiepa ATmegal2s.
[Mosicaute oneparop Ha s3pike AVR accemb6iep: shi DDRB,PB2.
[Mosicuute omeparop Ha s3eike AVR accemOiep: m1l: Rjmp ml.

3.11 llepeyeHb THNMOBBIX NPAKTHYECKHUX 3aIaHUI K 3aUeTy
(Z17151 OLIEHKU HABBIKOB U (MJIM) OTbITA JI€ATEIbHOCTH)

3anmcath nporpammy Ha si3bike AVR accemOiep 1o CII0KEHHIO IBYX YHCEN: EPBOE YHCIIO
HaXOJWTCS B stueiike 75, BTopoe B stuciike 103, pe3ynbTaT oToCHaTh B siaeiiky 183.
Onpenenutb, Kakoil uHTepdeiic MOXKHO UCIONb30BaTh JUIsL Mepefayd JIBOMYHOU
MH(pOpMaLIUU MEX]Ty MUKPOKOHTPOJIJIEpaMHU CO CKOpocThio He MeHee 500 60o..
3anucarb nporpamMMy Ha si3pike AVR acceM6iep 10 BBIYMTAHUIO IBYX YHCEI: YMEHBIIaeMoe
YHUCIIO HaxoauTCs B stuelike 0Xad, ymenniraemMoe — koHcTanTta 0X13, pe3ynbrar oTOCHaTh B
syeiiky OXc7.
CkonourypupoBare moptT B mukpoxontpoimepa Atmegal28: paspsmer 0-3 Ha BBOX
JTUCKpeTHOU MH(pOopMaIum, pa3psas! 4-7 Ha BBIBOJ AUCKPETHON HH(pOpMAIIHH.

4. Metoanyeckue MaTepuaJibl, ONpeaessiionue Nnpoueaypy OueHMBaAHU

3HAHUN, YMEHUI, HABBIKOB U (MJIH) ONBITA 1eATEJIbHOCTH

B Tabnuue mnpuBeAeHbl ONUCAaHUS TMPOLEAYpP MPOBENEHUS KOHTPOJIbHO-OLIEHOYHBIX
MEpONPHUATHIA U MPOLEAYp OLIEHUBAHUS PE3YJIbTATOB 00YUEHHUS C IOMOIIBIO OIICHOUYHBIX CPE/CTB B
COOTBETCTBHUH € paboyel MporpaMMoi TUCIUIITUHBI.

HaumenoBanue
OLEHOTHOTO OmnwmcaHus POIeAYPHI IPOBEACHHUS KOHTPOIHHO-0IIEHOYHOTO MEPOTIPHATHS U MIPOIIETyPHI
OIICHUBAHMSI PE3YJITATOB O0yUEHUS
cpencTaa

CobecenoBanue, IpeayCMOTPEHHOE paboYel MporpaMMoi JUCIHILIMNHEL, MPOBOIUTCS Ha
MPaKTUYEeCKOM 3aHATHH. [IpemomaBaTens Ha MPAKTUYECKOM 3aHSATHU, MPEANICCTBYIOIIEM
CobecenoBanue 3aHSATHUIO IPOBEACHHUS KOHTPOJIS, JOBOIUT 0 O0YJIAFOIIUXCS TEMY, BOITPOCHI TSI IIOATOTOBKH
K cobecemoBanuio. Pe3ynbTaTsl cobecetoBaHus PEnoaaBaTellb JOBOIUT A0 00yJarONIiXCs

Cpasy IMociie 3aBePIICHUS COOeCeTOBaAHMS
KoHCIeKT 3ammTa KOHCIEKTOB, MPEIyCMOTPEHHBIX pabdovell MporpaMMON AUCIUILINHEL, TIPOBOJUTCS
BO BpeMs MpaKTWYecKux 3aHATHd. [lpenojaBaTenhr HaA TPAKTHYCCKOM 3aHATHH,




MPEIIECTBYIOMIEM 3aHATHIO IMPOBEACHUS KOHTPOJSA, JOBOTUT 10 OOYJAIOIIUXCSA: TEMY
KOHCIICKTOB U TPEOOBaHMS, IPEABABISICMbIC K UX BBIMOJHCHHUIO U 3aIUTE

3amuTa 1a00paTOpPHBIX PabOT MPOBOIUTCS BO BpeMs JabOpaTOpHBIX 3aHATHH. Bo Bpems
TIPOBEICHUS 3alIUTHI TaOOpaTOPHOI pabOTHI MONB30BAThCS yUCOHUKAMH, CIIPAaBOYHHKAMH,
KOHCIIEKTaMH JICKIIHH, TETPaIsIMH HE pa3penieHo.

[IpenomaBaTens Ha TabOPaTOPHOI pabOTe, MPENIIECTRYOMIEH 3aHATHIO IPOBEACHHUS 3aIIUTHI
J1a00paToOpHOW PabOTHI, AOBOAUT O OOYYAIOMIMXCS: HOMEp 3allHIacMoil J1abopaTopHOH
paboThI, BpeMsi Ha 3alHUTY J1a0OpaTOPHOH paboTHI.

[IpenonaBatens MHOOPMHUPYET OOYYAIOIIUXCS O pE3yJbTaTaX 3allUTHl J1a00PaTOPHOMN
paboThI cpasy mocie ee KOHTPOJIbHO-OLIEHOYHOTO MEPOTIPHSTHS

JlabGopaTopHas paboTa

XoJ BHITIONHEHUS Pa3lIesioB KypCOBO pabOTHI B paMKax TEKYIIETO KOHTPOJIS OIICHUBACTCS
NpernosiaBaTeieM UCXOAs M3 00bEMOB BBHIOJHEHHBIX Pa0OT B COOTBETCTBUE CO MIKATaMHU
ouennBanus. [IpenopaBatens nmHGOpMHUpYET OOYdYalOIIMXCS O Pe3yNbTaTax OLCHHUBAHUS
Kypcoas pabora BBINOJIHEHHS KypCOBOT0 IIPOEKTa cpa3y Mocjie KOHTPOJIbHO-OLIEHOYHOTO MEPOTIPUATHS.

B xoze 3anmrsl KypcoBoi paboThl 00yJalomuiics AenaeT JOKIaj NPOTSHKEHHOCThIO 5 — 7
MuHYT. [IpenonaBaTenb CTaBUT OKOHYATENBbHYIO OLIEHKY 3a KYPCOBYIO pabOTy THocie
3aBEPILIEHUS 3AIUThI, YIUTHIBASI YPOBEHb €€ 3alUThI

Jlnst opraHu3alMi W TPOBEICHUS MPOMEKYTOYHOM aTTEeCTAllMd COCTABIISIIOTCS THUIIOBBIC
KOHTPOJIbHBIE 3a/IaHUS UJTU UHbIE MaTepuaibl, HEOOXOIUMBIE 7Sl OLICHKU 3HAHUM, YMEHUH, HAaBBIKOB
U (WJIN) OIBITA IeATEITBbHOCTH, XapaKTEPU3YIONINX dTanbl ((OPMHUPOBAHUS KOMIICTCHIIUN B IIPOIIEcce
OCBOEHHsI 00pa30BaTeNbHOI MPOTrPaMMBbL.

[lepeyeHr TeOpeTUUECKHX BOIMPOCOB M THUIOBBIC MPAKTHYECKUE 3aJlaHUS PA3HOTO YPOBHS
CIIOHOCTH I TMPOBEJIEHUS MPOMEXKYTOUHOM arTecTaluy oOydarouiuecsl MOJy4aroT B Hadaje
ceMecTpa dYepe3 JIIEKTPOHHYI HH(popMarmoHHo-o0pazoBatenbayto cpeny Hpl YIIC (mmunbiii
KaOMHET 00yJaronierocs).

Onucanue npoueayp nNpoBeieHUs: MPOMEKYTOUHOI aTTecTauuu B (popMe 3a4eTa
U OlleHUBAHNS Pe3yJbTATOB 00yYeHHS
[Ipu mpoBeneHUM MPOMEXKYTOYHOW aTTeCTallMu B (OpMe 3adera IpenojaBaTreib MOXKET
BOCIIOJIb30BAThCSI pE3yabTaTaMH TEKYIIETO KOHTPOJIS yCIIEBAEMOCTH B TeueHne cemectpa. C menbro
UCIIONIb30BaHUsl PE3yJIbTATOB TEKYIIETO KOHTPOJS YCIEBAEMOCTH, MPEMoAaBaTelb MOJCYUTHIBAET
CPEIHIOI0 OIICHKY YpPOBHS C(POPMUPOBAHHOCTH KOMIIETCHIIMI oOOyuaromierocsi (Cymma OIIEHOK,
MOJTyYEHHBIX 00YUYaIOUIUMCS, IEIUTCS HA YHUCIIO OIICHOK).

IIxana ¥ KpUTEPUH OLECHHBAHUSA YPOBHA C(POPMHUPOBAHHOCTH KOMIIETEHLIMH B pe3yJibTare
U3y4YeHHS AUCHUILIMHBI IPU NPOBEICHUH NPOMEKYTOYHOM aTTeCTALNH
B (popme 3a4eTa 10 pe3yabTATAM TEKYLIEro KOHTPOJIsA

(0e3 10NOJHUTEJIHLHOT0 ATTECTAIMOHHOTO UCTILITAHUSA)

CpenHss OIleHKa YPOBHS

chopMHUPOBAaHHOCTH KOMIIETESHITUH [IIxana olleHMBaHUA

10 pe3yJibTaTaM TeKYIIEro KOHTPOJIS

Ouenka ©He Menee 3,0 W HET HU  OJHOM

HEYNOBJICTBOPUTEILHOM  OLIEHKM 1O  TEKyIIeMy «3a4TECHO
KOHTPOJIIO

Onenka wmenee 3,0 winM moiaydeHa XoTs OBl OJHA

HEYIOBJIETBOPUTEJIbHAS OLIEHKA M0 TEKYIIEMY KOHTPOJIIO

«HEC 3a4YTCHO»

Ecnu onenka ypoBHsI c()OPMHUPOBAHHOCTH KOMIIETEHIIMHA OOYYarOIIErocsi He COOTBETCTBYET
KpUTEpUSM TOJIydeHUsl 3adeTa 0e3 JOMOJIHUTEIbHOIO aTTECTAllMOHHOTO UCHBITAaHUS, TO
IPOMEXXYTOUHasl aTTecTalus MpoBOIUTCS B (opMe cobecemoBaHUs MO MEPEUHI0 TEOPETUYECKUX
BOIPOCOB U TUIOBBIX MPAKTUYECKUX 33/1a4 WK B (OpMe KOMIBIOTEPHOI'O TECTUPOBAHMUSI.

[IpomexyTounas arrectanus B (popMe 3auera C MPOBEACHUEM aTTECTALlMOHHOTO MCIBITAHHS
MIPOXOJUT HA MOCIEAHEM 3aHITHH O TUCIUIUINHE.

[Ipu mpoBeneHMM NPOMEXYTOUHOH arrecTauud B (OpME KOMIIBIOTEPHOTO TECTUPOBAHMS
BapHaHT TECTOBOTO 3a7aHusl GopMUpyeTCs U3 POH/Ia TECTOBBIX 33JaHUM 110 JUCIUILIUHE CITy4alHbIM
o0pa3om, Ho ¢ ycaoBueM: 50 % 3agaHuii TOMKHBI OBITH 3aJJaHUAMU OTKpbITOTo THHA U 50 % 3a1aHuit
— 3aKpBITOTO THUIA.



Onucanue npoueayp NpoBeaeHUsI IPOMEKYTOYHON aTTecTAllUM B (popMe IK3aMeHa
U OIleHUBAHNS Pe3yJIbTATOB 00y4YeHHUsI
[TpomerxyTounasi arrectanus B (opMe sK3aMeHa MPOBOIUTCS IyTEM YCTHOTO coOece10BaHHs
1o OmiieTaM Win B popMe KOMITBIOTEPHOTO TECTHPOBAHUSI.

[Ipu mpoBeaeHWH TPOMEKYTOUYHOW aTrectaimu B (opme cobeceqoBaHUs OUIIETHI
COCTABJISIFOTCSL TAKUM 00pa3oM, YTOOBI KaXKIbIi M3 HUX BKIIOYAJT B ce0sl TECOPETUYCCKHE BOIPOCHI U
NPaKTUYECKHE 3aJaHus.

buner comepkuT: JBa TEOPETHYECKUX BOIpOCAa ISl OLEHKW 3HaHW. Teopermueckue
BOIIPOCHI BEIOMPAIOTCS U3 TIEPEYHS BOIIPOCOB K SK3aMEHY; JiBa MPAKTHYECKUX 3aJJaHHS: OJTHO U3 HUX
JUI OLUEHKM YMEHHUH (BBIOMpaeTcss M3 IMEpeyHs TUIOBBIX MPOCTHIX MPAKTUYECKUX 3aJaHui K
9K3aMEHY); APYroe MpaKTHYECKOE 3aJaHHe JUIsi OICHKH HAaBBIKOB M (WJIM) OMBITA JCATEIBHOCTH
(BBIOMpAIOTCA U3 TIEPEYHs THIIOBBIX MPAKTHUECKUX 3aaHUH K K3aMEHY).

PacnpenencHue TeOpETHUECKUX BOMPOCOB M MPAKTUYCCKHUX 33aJaHHUI 110 SK3aMEHAIIMOHHBIM
OuneTaM HaxOJUTCS B 3aKPBITOM JJIsi 0Oydaronmxcs qoctyne. Pa3paboTanHblii KOMIUIEKT OMIIETOB
(25-30 OwmaeTOB) HE BBICTABIACTCS B DIIEKTPOHHYIO HH()OPMAIHOHHO-00PAa30BaTCILHYIO CPEay
HpI'YIIC, a xpanutcs Ha kadeape-pa3padoTanke (OHIOB OLICHOYHBIX CPE/ICTB.

Ha sk3amene oOywaromuiicsi OepeT OWier, Juis MOATOTOBKU OTBETa HA IK3aMEHAI[MOHHBIN
Owiiet oOyuaromeMycsi OTBOAUTCS BpeMs B mipejenax 45 munyT. B nporiecce oTBeTa oOyyvaromierocs
Ha BOIIPOCHI M 33JIaHusI OMJIETa, TIPENoIaBaTeb MOXKET 3a/1aBaTh JIOTIOJTHUTEIILHBIC BOTIPOCHI.

Kaxnpii Bompoc/3amanne Ousera OIEHHBAETCS IO YeThIpeXOalIbHON cucTeMe, a jaiee
BBIUUCIISICTCS CpellHEe apU(PMETHYECKOE OIEHOK, MOJYYCHHBIX 3a KaXKIbli BOMPOC/3aJaHHE.
Cpennee apupMeTHIECKOE OIICHOK OKPYTIISETCS JI0 LEJIOTO 110 MPaBUIIaM OKPYTIICHHS

[Ipu mpoBeneHMM NPOMEXKYTOUHOH aTrTecTalud B (OPME KOMITBIOTEPHOTO TECTUPOBAHHMS
BapHaHT TECTOBOTO 3aJaHust PopMUpyeTCst 13 (POH/IA TECTOBBIX 3aIaHUH 110 JUCIUIUINHE CITydaitHBIM
o0pa3zom, Ho ¢ ycroBueM: 50 % 3aganuii JOIKHBI OBITH 33JaHUAMHU OTKpBITOTO TUMa U 50 % 3amanuit
— 3aKPBITOTO THIIA.

O0pa3en IK3aMeHALIMOHHOTO O1JieTa

JK3aMeHalMOHHBII Omter Ne 1 YrBepiaro:
Mo JucHHIInHe « MHKPOKOHTPOLIEPhI U 3aBenyronmii kKadeapoi
YIPABJIAIONINE MUKDPO-BbIYHCIHTEIH» « » UpI'VIIC

20 -20
Y9eOHBIA TOx

1. Unrepdeiic UART (USART). Haznauenue. Opranuzamus. XapaKTepUCTHKH. PexkuMbI pabOTHL.

2 CropoxeBodl TaliMep MHUKpOKOHTposuiepoB AVR. DyHKIMoOHampHas cxeMa. Peructp ynpaBiIeHUS CTOPOKEBBIM
TaiiMmepoM. PexxuMBI pabOTHL

3. Mosicuure oneparop Ha si3pike ASM-51: Mov A, (RO).

4. 3ammcats nporpamMmy Ha si3pike ASM-51 10 BEIYHMTaHUIO ABYX YHCEIN: YMEHBIIAEMOE YHCIIO HAXOAMUTCS B sUCiKe
39, BerauTaeMoe — B ssueiike 59, pe3ynpTar 0TocHaTh B AUeiKy 77 (ykazaHHBIC HU(QPHI NECATHIHEIE).




