MHWHUCTEPCTBO OFPA3BOBAHUA 1 HAYKU
JIOHELIKOM HAPOIHOM PECITYBJIMKU
T'OCYJAPCTBEHHOE OFPA3OBATEJILHOE YUPEX/JIEHUE
BBICIIIET'O ITPO®ECCHOHAJIBHOT'O OFPA3OBAHUA
«TOHELIKMI HAITMOHAJIbHBIN TEXHUYECKWI YHUBEPCUTET»

PABOYAS ITPOT'PAMMA JUCHUITJIUHBI
b1.B.11 MukpokoHTpOJIEPHI

Hanpasnenue (cnenuansuocts)  09.03.01 MudopmaTrka u BeIUUCIUTEIbHAS

ITOATOTOBKHU: TEXHUKA
HamnpaBiaeHHOCTB: CucTeMHOE TTPOorpaMMHUPOBaHHEC
[Tporpamma: OakanaBpuar
dopma 00ydeHUS: OYHas
dopma 00ydeHUS: OuHas
Cemectp(bl) 5
O6mas Tpymoémkocth B 3ET/gacax 3/108
KonTakTHas pabora (4ac.) 53
Jlekiuu (gac.) 17
[IpakTHaeckue (CeMHHAPCKHUE) 3aHATHS (Jac.) 0
JlaGoparopHbie paboThI (4ac.) 34
CamocTtosiTenpHas padoTa (4Jac.), B TOM YUCIE 55
KypcoBoii mpoekT(padoTta) (cemecTp/gac.) 0
Kontpons (3x3ameH, yac./3a4€T) 3auer

Jonenk, 2023 r.



PabGouass mnporpamma AuCHMIUIMHBI «MUKPOKOHTPOJIEPHD COCTaBJIEHA B
COOTBETCTBMM C YYeOHBIM IUTAaHOM 10 HampasieHuto mnoaroroBku 09.03.01
«adopmatrka W BBIUYMCIUTENBHAS  TEXHUKA» npodpuns  «Cucremnoe
nporpammupoBanue» st 2023 roga npuéma 1mo ouHoi popme 00yUeHUsI.

CocTaBHUTEIb:

JOTIEHT Kadeapbl KOMIBIOTEPHOU
WHXEHEPUU, K.T.H., TOLEHT Kpacnokyrtckuii B. A.
Of ——

Pabouas nporpaMMa paceMoTpeHa M NPHHATA Ha 3ace1aHuu Kadephl
«KommnbroTepHasi HHKEHepHUs». ‘
[Tpotokon ot «21» mapta 2023 roaa

3aBeayromuii kadeapoii

AHonpuenko A. .

“ (noanuce)

Pabouas nporpamMma ogo6peHa yueoHo-MeToanyeckoi komuccueii TOYBIIO
«JOHHTY» no nanpasnenuto 09.03.0 HpOpMaTUKa U BBIYMCIIUTE/IEHAS TEXHUKA.
IIpoToxon ot «21» mapra 2

[Ipencenarens AHonpuenko A.S.

(moapHCh)

Pabouas mporpamma npoasiena st 20 roja nmpuéma Ha 3aceaHuu Kadeapbl
«KoMrproTepHast HH)XCHEPHS.
ITIporokon oT «  » 20 roga No .

3aBeayrommii kaheapon

(momnmcek) (®.1.0.)

Pabouas mporpamma npoasiena st 20 roja nmpuémMa Ha 3acelaHuu Kadeapbl
«KoMrmbproTepHast HH)XCHEPHS.
ITIporokon or «  » 20 roga Ne )

3aBenyromuii kadeapoun

(monuck) (®.1.0.)

PaGouas mporpamma npoasiena s 20 rojia mpuémMa Ha 3aceaHuu Kadeapbl
«KoMmbroTepHas HHXXEHEPUS».
[TpoTokon ot «_ » 20 roga Ne :

3aBeayrommii kKaheapon

(momuce) (®.1.0.)



1 OBBEKT, HEJIb U 3AIAYH OCBOEHUA JNCIUITINHBI

JlucuuiianHa paccMaTprBaeT BONPOCH (yHKIIMOHUPOBAHUS
MHUKPOKOHTPOJUIEPOB U OCTPOEHUE CIENUATN3NPOBAHHBIX KOMITBIOTEPHBIX CUCTEM Ha
UX OCHOBE

Henb0 AMCUMIUVIMHBI  SIBJSETCH: HW3YYEHUE NPUHIUIOB MOCTPOCHUS
CHELUAIN3UPOBAHHBIX KOMIBIOTEPHBIX CHCTEM Ha 0a3e MHKPOKOHTPOJUIEPOB;
O3HAKOMJIEHUE  CTYAEHTOB CO  CXEMOTEXHHYECKMMHU OCHOBAMH  MOCTPOECHUS
KOMITIOHEHTOB YCTPOWCTB, HCIIOJIb3YEMBIX B CHEIUAIM3UPOBAHHBIX BBIUMCIUTEIbHBIX
YCTPOMCTBAX, CpPEICTBAMH TMPOEKTHUPOBAHUSA  CIECLHAIU3UPOBAHHBIX  YCTPOMCTB;
IPUOOPETEHUIO MPAKTUUECKUX HABBIKOB Pa3padOTKU CIEIHMATM3UPOBAHHBIX YCTPOICTB
KOMITBIOTEPHBIX CUCTEM.

B pesynbraTe 0CBOEHUS JUCUUILIMHBI CTYAEHT JOJIKEH:

3HATh: HEOOXOJIUMBIC 1T  OCYLIECTBIICHUS TPOPECCUOHATILHON JIEATEIbHOCTH
MIPABOBBIE HOPMBI; OCHOBBI IPOTrpaMMHUpPOBaHUsA. OCHOBBI IPUMEHECHUS TEOPUU
ANTOPUTMOB; OCHOBHBIE METO/Ibl 00BEKTHO-OPUEHTUPOBAHHOTO aHAIN3a U
IPOrpaMMUPOBAHMS; KIacCU(UKAIIMIO YUCICHHBIX METOIOB; BEIYMCIUTEIbHBIC
(GbOpMyJIBI U aTOPUTMBI PA3TUYHBIX METOJI0B; METO/IbI OLIEHKU MOTPEITHOCTH
BBIYUCJICHUN JIJIS1 Pa3JIMYHBIX METOJIOB;

yMeTb: ONpENesATh KPYyr 3alady B paMKax H30paHHBIX BUAOB MPOGECCHOHATBHOU
NEATEeNIbHOCTH, IUJIAHUPOBATH COOCTBEHHYIO MESITEIBHOCTh HMCXOJS W3 HMMEIOIIUXCA
pecypcoB;  KOAUPOBaTh Ha S3bIKAX MPOrPAaMMHUPOBAHUSA; CO3/1aBaTh OJOK-CXEMBbI
aNrOpuTMOB  (DYHKITMOHMPOBAHUS pa3padaThIBAEMBIX TMPOTPAMMHBIX TMPOAYKTOB;
OLICHMBATh  BBIYUCIHUTEIBHYIO CIIOKHOCTh ~ QJITOPUTMOB  (DYHKIIMOHUPOBAHHUS
pa3pabaTbiBa€MbIX MPOTPAMMHBIX MPOAYKTOB BBIMOJHSITE PEIICHUE MaTEMaTHUUECKUX
3a71a4, UCIIOJIb3ysl YUCICHHBIE METO/IBI.

BJIQIeTh. OIBITOM IPUMEHEHHUS HOPMATHBHON Oa3bl M pelieHus 3a1ad B 00JacTH
n30paHHBIX BHUJOB MNpOo(ecCHOHATBHON NIEITEIBHOCTH; HaBbIKaMH palbOThl B
MHTETPUPOBAHHBIX Cpellax pa3pabOTKW; METOJaMU OTIAIKU U NpOodUIUPOBAHUS
CO3/IaBa€MbIX MPUIOKEHUN; HABBIKAMH BBITIOJIHATh HEOOXOJUMBIE MATeMaTHUYECKUE
pacyeTsl, CBSI3aHHBIE C amnmnpoKcUMalued (GyHKIMI, YMCIEHHBIM HWHTETPUPOBAHUEM,
METO/IaMH perieHui auddepeHuanbHbIX YPaBHEHHH, pEIICHUEM 3a71a4 ONITUMU3AIUH.

[Ipotiecc u3yueHus TUCIUILIMHBI HAallpaBieH Ha GOPMHUPOBAHUE CIIEAYIOIIUX
KOMIICTCHIINN:

— CIOCOOHOCTh ONPENIENSITh KPYT 33a/1a4 B paMKax MOCTaBJICHHOH I1eJTh BEIOUPATh
ONTUMAJILHBIC CITOCOOBI UX PEIICHUS, ICXO/IS U3 JICHCTBYIOIINX TPABOBBIX HOPM,
UMeIoIuxcs pecypcoB u orpanndenuit (YK-2);

— CIOCOOHOCTh MPOCKTUPOBATh  IOJIb30BATEIbCKHUE UHTEPPEHCHI IO TOTOBOMY
ob6pasiy wim koHuenuun uaTepderica (I1K-3);

— CHOCOOHOCTH pa3padaThIBaTh JOKYMEHTHI /I TECTUPOBAHMS M aHAIIM3a Ka4eCTBa
MOKPBITUS CIIOCOOHOCTH pa3padaThiBaTh CTPATETHH TECTUPOBAHUS U YIIPABIICHHUS
npoiieccom TectupoBanus (I1K-7).



2 MECTO JUCHMILJIUHBI B OCHOBHOM OBPA3OBATEJIBHOM
IHPOI'PAMME

JlucuuninuHa OTHOCHTCS K BapHMaTMBHOW YacTH IUCIUIUIMH IO BHIOOpPY By3a
npo(eccHOHaTbHOTO IIUKJIA.
basupyercs Ha 3HaAHUSIX U YMEHUAX, KOTOPbIE CTYJEHT MPUOOpEN MpU OCBOCHUU

NOPEAIIECTBYIOIMX  JAUCHUIUIMH:  KOMIIBIOTEpHAs ~ DJIGKTPOHMKA,  aHAJIOroBas
CXEMOTEXHUKA, KOMIIBIOTEpHAs  CXEMOTEXHHKa, apXUTEKTypa  KOMIIBIOTEPOB,
IpOrpaMMHUpPOBaHUE.

3HaHUS U YMEHUSI, MPUOOPETEHHBIE MIPU OCBOCHUU JAHHOU TUCIUTUINHBI,
peanu3yroTcs CTyA€HTOM IIPU U3YYEHHUH MOCIEAYOMNX JUCIUILIAH:
MHUKPOIIPOLIECCOPHBIE CUCTEMBI YIIPABIEHUS, MUKPOIIPOLIECCOPBI 1 MUKPOKOMITBIOTEPHI,
OCHOBBI IU(PpOBOI 00PAOOTKU CUTHATIOB, CPEICTBA U METOIbI TPOSKTUPOBAHUS
BCTPOCHHBIX CUCTEM.

3 CTPYKTYPA U COAEPKAHUE JUCIHHUITJINHBI

3.1 PacnpenesieHne y4eOHbIX YacoB IO TeMaM /JAUCHUIUVIMHBI M BHAAM
3aHATHHI

HaunmeHnoBaHue TemMm KoaudecTBo "acoB
(comep>kaTeIbHBIX MOJTYJICH ) (ounasi/30uHas popma)
B ToM uncne
Bcero

Jlekmuu | JlaGop. CPC
Tema 1. BBenenrue B MEKPOKOHTPOJIIEPHI 12 2 0 10
Tema 2. Apxutekrypa

MHKPOKOHTpOJIepoB cemerictea MCS-51 34 6 10 18
Tema 3. MUKPOKOHTPOJIIEPHBIE CUCTEMBI

43 5 24 14
yIIpaBIICHUS 1 00paOOTKU JaHHBIX
Tema 4. atepdeticel 17 4 0 13
MHKPOKOHTPOJIJIEPHBIX CUCTEM
KonTakTHas pabora (10nogHUTEIbHAS) 2
HToro no Buam 3aHATHH 17 34 55

Kontpons

Hroro: 108




(I)Ole/IpOBaHI/Ie KOMIIETeHIIUH B pe3yabTaTre 0CBOCHUA TEM JUCHUIIIMHDBI

Komnerennuu | Tembl TUCHUILINHBI, HalleJIECHHbIE HA BHIPA0OTKY KOMIIETEHIIUH
VK-2 Temnr 2, 3,4
IIK-3 Temnr 1,2, 3,4
TIK-7 Temsr 1,2, 3.4

3.2 Jlekuun

Tema 1. BBegeHue B MUKPOKOHTPOJLIEPHI

ConepxxaHue TeMsl 1:

Krnaccuduxkaiys MUKPOKOHTPOJIIIEPOB U UX 0COOEHHOCTH. MUKPOKOHTPOJIIEPHI C
CISC u RISC — apxutekTtypoit. OTinnuusi MUKPOKOHTpOJLIepoB ¢ (hoH — HeitmaHnoBckoi
u ["apBapjckoit apxutektypoir. OCOOCHHOCTH OpraHU3aIiy MaMsITH
MUKPOKOHTPOJIIEPOB.

Jluteparypa k Teme 1: [1-6]

Tema 2. ApxutekTypa MUKpOKOHTpOJuIepoB cemernctea MCS-51

ConepxkaHue TEMBI 2:

OyHKIIMOHAJIbHASI CXEMa U XapaKTEepUCTUKU 0A30BOM MOJIEIHN ceMeiicTBa
MUKpokoHTpoJuiepoB MCS-51. Opranuzarnus namsatu. Cucrema komana. OCoOCHHOCTH
porpaMMHUpOBaHUs Ha si3bike acceMOnepa MCS-51. Opranuzaius noptoB. Cucrema
npepbiBanuii. Talimep/cueTuuk, pexxumbl padoThl. [locnenoBaTenbHbIN MOPT.

Jlutepatypa k Teme 2: [3-4]

Tema 3. MUKPOKOHTPOJIIEPHBIE CUCTEMBI YIIPABICHUS U 00pabOTKH TAHHBIX

ConepxxaHue TeMbl 3:

TunoBast CTpyKTypa MUKPOKOHTPOJIEPHON CHCTEMBI YIIPABJICHUS © 00paOOTKH
naHHBIX. CHCTeMBI 0TOOpaKeHHSI HHPOPMAIIMA B MUKPOKOHTPOJUIEPHBIX CUCTEMAX.
CucTeMbl BBOJIa ¥ BbIBOJIa TUCKpEeTHOUN nH(popManuu. AHanoro-mudpoBoe u nudpo-
aHaJIOroBO€ NMpeoOpa3OBaHKE B MUKPOKOHTPOJUIEPHBIX CUCTEMAX.

Jluteparypa k Teme 3: [1-6]

Tewma 4. NUntepderickl MUKPOKOHTPOJUIEPHBIX CUCTEM

ConepxaHue TeMbl 4:

[TocnenoBarenbHbie UHTEP(HENCH MUKPOKOHTPOJUIEPHBIX cucTteM. HTepderic
RS-232. IMocnenosarensubiii uarepdeiic SPI, [una I°C. [ToakaroYeHne yCTPONCTB K
e I°C.




Jlutepatypa k Teme 4: [1-6]

3.3 JlaGopaTopHbie padoThI

Ne Tema paboThl O6vbeM, yac. | Jlutepar
/1 OYH. ypa
Cpena nmporpaMmMupOBaHus MUKPOKOHTposuiepoB Keil
1 i 4 [3,6,7]
uVision
2 Komanabl nepechliku 2 [3,6,7]
3 Komanne! nepegauu ynpasieHus, apupMeTudecKue, 4 [3,6,7]
JIOTHYECKHE M pabOTHI ¢ OMTaMHu
4 M3yuenus yueOHo-0TiIagouHoro crenaa EVS031/AVR 2 [3,6,7]
5 Otobpaxxenre nHGOpMAIIUA B MUKPOKOHTPOJIIEPHBIX 4 [3,6,7]
CUCTEMax
6 CucreMa npepblBaHUN W OMPOC TUCKPETHHIX CUTHAJIOB 2 [3,6,7]
7 HccnenoBanue TaliMepoB MUKPOKOHTPOJIIICPOB. 4 [3,6,7]
8 BBoja mHpOpMaIHMK ¢ KJIaBHATYPhI 4 [3,6,7]
9 I{ndpo-aHanorosoe npeodpazoBaHue 4 [3,6,7]
10 Amnanoro-mudpoBoe nmpeoodpa3oBaHue 4 [3,6,7]
Hroro: 34
3.4 CamocTosiTesibHasi padoTa CTyeHTa
Ne Buapl camocTosiTenbHON pabOTHI CTyIeHTa O0BeM, yac.
/11 OYH
1 M3ydeHune JeKIMOHHOIO MaTepuaja 25
2 [ToaroroBka K J1abopatopHbIM paboTam 30
Hroro: 55

3.6 Kypcogoii npoekT (padora), HHAMBHAYAJIbHOE 3aJaHUE

KypcoBoii npoexTt (paboTa) no AMCHUILUIMHE YYeOHBIM IUIAHOM HE MPEAYCMOTPEH.

TemMatuka WHAWBUAYAJBbHOTO  3aJaHUs  CBs3aHA C  CaAMOCTOSITEIbHBIM
BBITIOJIHEHUEM KOHTPOJIbHOW PaOOThI B COOTBETCTBUU C [8].

O0bem yueOHOM HArpy3KH MPH BHITTOJIHEHUH OJHOTO WHAMBUIYAIBHOTO 3aaHuUs
— HE MeHee 9 yacos.

PexomMeHyeMbIii  00beM MOSCHUTEIBLHOM 3allMCKH 10 HWHAWBUIYaIbHOMY
3amannio — He Oosee 12 ctpanur popmara A4 (210297 mm).

4 ®OHJA OHEHOYHBIX CPEJACTB

4.1 Kputepuym u mKaJbl 51 HWHTEITPUPOBAHHOW OLEHKH YPOBHS
chopMHUPOBAHHOCTH KOMIIETEH UM

Cocmaenaowas komnemeHyuu — NOIHOMA 3HAHUU
- HYyJEBOH YypOBEHb: HEBEpHbIE, HE ApryMEHTHUPOBAaHHBIE, C MHOXXECTBOM TIpYyObIX
omMOOK OTBETHl Ha BOMPOCHI / OTBETHl Ha JIBa BONpPOCAa M3 TPEX MOJIHOCTHIO
OTCYTCTBYIOT. Y POBEHb 3HAHUN HIKE€ MUHUMAJBbHBIX TPEOOBaHUIA,



MUHHUMAaJIbHBII YPOBEHb: JJaHbI HE TOJIHbIE, HE TOYHBIE U ApTyMEHTUPOBAHHBIE OTBETHI
Ha BOMPOCHL. YPOBEHb 3HAHUN HU)KE MUHUMAJBHBIX TpeOoBaHMi. [lomyIieHo MHOTO
IpyOBIX OIHOOK;

IIOPOTOBBIM YPOBEHb: JIaHbl HEAOCTATOYHO IOJHBIE, TOYHBIE U apIyMEHTUPOBAHHBIC
OTBETHl HAa BOMPOCHL. [LIOXO 3HAET TEPMUHBI, ONMPEAECIECHUS U IOHATHS; OCHOBHBIC
3aKOHOMEPHOCTH, COOTHOILICHUS, TPUHIUIIBL. J[0MyI1IeHO MHOTO HETPyObIX OIINOOK;

CpeqHU ypOBEHb: J[aHbI JOCTATOYHO MOJHBIE, TOYHBIE U APTYMEHTUPOBAHHBIE OTBETHI
Ha BONpPOCHL. B 1eIoOM 3HAaeT TEPMUHBI, ONPEACICHUS W TOHSATHS; OCHOBHBIC
3aKOHOMEPHOCTH, COOTHOIIECHUS, MPUHIUIBL. J[OMYIIEHO HECKOJIBKO HErpyobIxX
OIINOOK;

IPOJIBUHYTHIM yPOBEHB: JaHbl IOJIHBIE, TOYHBIE M aPTYMEHTUPOBAHHBIE OTBETHI Ha
BOIIPOCHI. 3HAET TEPMHHBI, ONPEACICHUS U TMOHATUSA, OCHOBHBIE 3aKOHOMEPHOCTH,
COOTHOIIEHUS, MPUHIUIIBL. J[OMyIIeHO HECKOIBKO HETPYOBIX OIIHMOOK;

BBICOKMU YPOBEHb: JaHbl IOJIHbIE, TOYHBIE M apPryMEHTUPOBAaHHBIE OTBETHI Ha
BOIIPOCHL. 3HAET TEPMHUHBI, ONPEACIICHUS U MOHATHS; OCHOBHBIE 3aKOHOMEPHOCTH,
COOTHOLIEHHUS], TPUHLIMIBL. J[OMYyIIEHO HECKOJIBKO HETOUHOCTEN.

Cocmasnsaowas KomnemeHyuu — yMeHus

HYJICBOM YpOBEHB: MOJHOE OTCYTCTBUE MOHUMAHUSI CYyTH METOJMKH PELICHUs 3a/lauH,
JOMYIIEHO MHOKECTBO IpyOeHIINX OMMOOK / 3a/1aHKsI HE BBIMOJIHEHBI BOOOIIIE;
MUHHUMAaJIbHBI YpPOBEHb: Cj1a00€ MOHMMaHWE CYTH METOJAMKH PEIICHUs 3aJauu,
nonyiieHbl rpyobie ommOku. Pemenust He oOocHoBaHbl. He ymeeT ucmosib3oBaTh
HOPMATHUBHO-TEXHUYECKYIO JIuTepaTypy. He opreHTHpyeTCs B crienuaibHOM Hay4YHOH
JUTEPAType, HOPMATUBHO-TIPABOBBIX aKTaX;

MOPOTOBBIM ypOBEHb: JOCTATOYHOE IMOHUMAHUE CYTH METOJMKH PEIICHUS 3a]auH,
JOMyIIeHBl OImMOKK. Perennss He Bcerma 0OOCHOBaHBL. YMEET HCHOJIb30BaTh
HOPMAaTHUBHO-TEXHUYECKYI0 JuTeparypy. Cnabo OpHEHTHpyeTcs B CHEIHAIBHOMN
HAY4YHOU JTUTepaType, HOPMATUBHO-IIPABOBBIX aKTaX;

CpPeIHUI ypOBEHB: B IIEJIOM MOHMMAET CYThb METOJMKH PEUICHUS 3a7aud, JOIMYIIECHbI
ommOku. PermeHuss He Bcerga OOOCHOBAaHBI. YMEET WHCIOJIB30BaTh HOPMATHBHO-
TEXHUUYECKYIO U CHCIHAIIbHYIO HAYYHYIO JINTEPATYPY, HOPMATUBHO-IIPABOBHIE AKTHI;
NPOJIBUHYTHIM ypOBEHBL: B IIEJIOM IOHUMAEeT CYTh METOAMKH PEILECHUS 3a/ayH,
JOMyIIeHbl HETOYHOCTH. CrocoOeH OO0OCHOBaTh PEIICHUS. YMEET HCHOIb30BaTh
HOPMATHUBHO-TEXHUYECKYIO U CICHUATBHYI0O HAYYHYIO JIMTEpaTypy, HOPMATHBHO-
IIPABOBBIE AKTHI;

BBICOKUM ypoBeHb: [IoHMMaeT CyTh MeTOAMKH perieHus 3anaun. CriocooeH 000CHOBATh
penieHus. YMeET UCTOIb30BaTh HOPMATUBHO-TEXHUYECKYIO U CIIEIUATBHYIO0 HAYUYHYIO
JUTEpaTypy, IEPEIOBOM 3apyOeKHBIN OMBIT, HOPMATHBHO-TIPABOBHIE AKTHI.

Cocmasnsowas Komnemenyuu — 61a0eHue HaeblKamu
HYJICBOW YPOBEHB: HE MPOJAEMOHCTPUPOBAII HABBIKU BBITIOJIHCHUS TIPO(HECCHOHATBHBIX
3a1a4. VICHBITBIBAET CYIIECTBEHHBIE TPYAHOCTH NPH BBITOJIHEHUH OTIEIbHBIX
3aJaHuM;



MUHUMAJBHBI ~ ypOBEHb: HE MPOJEMOHCTPUPOBAJ  HABBIKM  BBIOJTHEHUS
npodeccoHanbHbIX  3a/a4y. VICTBITBHIBAET  CYIIECTBEHHBIE TPYAHOCTH  TIPH
BBITIOJIHEHUU OT/CIIbHBIX 3aaHU;

- TOpOTOBBIM ypOBEHb: BJIAJCET OIMBITOM TOTOBHOCTH K TpodeccruoHambHON
NESTENPHOCTH U TPOQPECCHOHATILHOMY CaMOCOBEPIIICHCTBOBAHUIO Ha IOPOTOBOM
ypoBHE. TpyI0oBbIe TEHCTBHSI BRIMOIHSIET MEAJICHHO U HEKaYECTBEHHO;

CpEeIHUN YPOBEHB: BIIAJICET CPEIHUM OIBITOM TOTOBHOCTH K TpodeccCHoHaIbHOMN
JEeSITeNbHOCTH ¥ MPOo(ecCHOHATFHOMY CaMOCOBEPIICHCTBOBAHHUIO. TpyHoBbIe
JICHCTBUS BBITIOJIHSICT Ha CPEAHEM YPOBHE IO OBICTPOTE M KAUECTRY;

NIPOJBUHYTHI YPOBEHB: BJIAJCET OIMBITOM M JIOCTATOYHO BBIPAKEHHOHN JIMUHOCTHOM
TOTOBHOCTH K TPOQECCHOHATIBHOW JIEATENBHOCTH U  MpodeccnoHATbEHOMY
CaMOCOBEPIIICHCTBOBAHHIO. BBICTPO M Ka4ECTBEHHO BBHIMOIHSIET TPYIOBbBIE ICHCTBUS,

BBICOKHI YPOBEHbB: BIIAJICET OINBITOM M BBIPAKCHHOCTBHIO JIMYHOCTHOW TOTOBHOCTH K
npodeccruonanbHON NEeATENbHOCTU U npodeccuoHanTbHOMY
CaMOCOBEPIIIEHCTBOBAHUIO. BBICTPO ¥ KAUECTBEHHO BBITIOIHSIET TPYAOBBIC JCHCTBUA.

Ob606wennas oyenka cqpopmMupo8aHHOCMU KOMREMeH YUl

- HyJIEBOM YPOBEHb: KOMIIETEHLIUH HE C(HOPMUPOBAHBIL;

- MUHUMAJIbHBIN YPOBEHb: 3HAUUTEIBHOE KOJIMYECTBO KOMIIETEHIINI HE C(HOPMUPOBAHO;

- TOPOTOBBIA YpPOBEHb: BCE KOMIETEHUUH C(HOPMHPOBAHbI, HO OOJBUIMHCTBO Ha
IIOPOTOBOM YpPOBHE;

- CpeIHMI YPOBEHB: BCE KOMIIETEHLIUU C(POPMUPOBAHBI HA CPETHEM YPOBHE;

- IPOABUHYTHIA YPOBEHB: BCE KOMIIETEHLIUHA CPOPMUPOBAHBI HA CPEAHEM MU BHICOKOM
YPOBHE;

- BBICOKHMH YpOBEHB: BCE KOMIIETEHIIMN C()OPMUPOBAHBI HA BBICOKOM YPOBHE.

4.2 IlpuMep TeKyliero onpoca Ha JJabopaTOPHBIX 3aHATHAX

Ha npumepe temsl «Komanael nepecsuikn MukpokoHntposuiepa [8051»:

[E—

Cnenaiite aHanu3 CTPYKTYPHOUM cXeMbl MUKpOKOHTposuiep [8051.
Yro Takoe cinoBo coctosguus nporpammbl (PSW)? Kakoe naznauenue 6ut PSW?
Kak nepexitounTh 6aHK perucTpoB OOIIETO Ha3HYCHUS?
CrenaiiTe aHaJIu3 MaMsITH MUKPOKOHTPOJLIIEPA.

[IpuBenute CTPYKTypy KOMaHJ MUKpOKOHTpoJiepa [8051.
ITepeuncnure TUIIBI KOMaH MUKpPOKOHTpoJiepa I8051.

Urto takoe npoctpanctBo RSEG?

Kax oOpaTtuthcs k mamsitu npoctpancta RSEG?

Urto takoe npoctpanctBo DSEG?

. Kak oOparutbcs k mamsitu mpoctpanctsa DSEG?

10 Yro Takoe npoctpancTBO XSEG?

11. Kak obpatuthcs k mamsiti npoctpanctBa XSEG?

12. Yro takoe npoctpanctBo CSEG?

w
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13. Kak obpatuthes k mamsitu npoctpanctBa CSEG?

14. Kakoii oOmutuii BHI KOMaHIbI TIEPECHUIKU M KaK oHa padoraer?

15. Yro Takoe npsimast afapecanus 1 kocBeHHas? K kakuM 0051acTaM maMsiTH MOYKHO
oOpamarbcs ¢ IpsIMOl ¥ KOCBEHHOM ajpecarueii?

OTBeTbl Ha BONPOCHI BXOJHOTO KOHTPOJISL YYHMTBIBAIOTCS NIPENOJABATEIEM B
pe3yJibTaTax TEKYIIEro KOHTPOJIs padOThl CTyIEHTA.

Texkymuii KOHTPOJIb 3HAHUI CTYJEHTOB OCYUIECTBISETCS MO pe3yibTaTam
MOJITOTOBKH U BBITIOJIHEHUSI JTA0OpAaTOPHBIX padoT. BrinmoaHenue nabopatopHbIX padboT
C 3alMTOM OTYETa, BBINOJHEHHWE WHAMBUAYAJIBLHOTO 3aJaHUs, MPEAYyCMOTPEHHBIX
paboueil mporpaMMoM, SBISIETCS HEOOXOAMMBIM YCIOBUEM TOJYYEHHS CTYACHTOM
3a4dera Mo AUCIUILINHE.

Pacnpenenenne 0amioB TEKYIIEro KOHTPOJIS pabOTHI CTYJICHTA Ha MPOTSHKCHUU
ceMecTpa IpuBeaeHO B Tadimme 1.

Tabmmna 1 — Pacnipeaenenne 0amIoB TEKYIIEro KOHTPOJIS

dopma KOHTPOIIs Bo3moxHOE KOIMYecTBO [Tpumeuanue
0aJIoB
Jlns ctyneHToB 04HON (hOpMBI 00YUEHHSI

KoHTponbHBIH orpoc OTBeTHI HA KOHTPOJILHBIC BOITPOCHI MTOJTYICHBI
nepe]i BhIMOTHEHUEM 4 MIPaBUIIbHBIC
J1a00PaTOPHON PAOOTHI
OTtuér mo 3a/iaHue BBIMOHEHO MPABUIBLHO, TPOEKTHHIE
nabopaTopHO# paboTe 6 perieHus: 000CHOBAHBI, PUBE/ICH aHAIN3

MOJIYYEeHHOTO pe3ynbrara. Caenanbl BRIBOJBL.
Hroro no N3 pacuéra 10 mabopaTopHbIX padoT.
J1a00paTOPHBIM 100 OneHuBaeTcs KaJ10€ 3aHIATHE.
padoram
(MaKcUMaJIbHO
BO3MOZKHOE)

IIpomexyTouyHasi arrecTalusi IO peE3yJbTaTaM OCBOCHHUSA [IHUCLMIUIMHBI B
ceMecTpe MpoBOAUTCS B (OpME CEMECTPOBOIO 3aueTa. 3adyeT BBICTABISETCS IO
pe3ynbTraTaM  TEKyIIero  KOHTPOJIA  BBINOJHEHHS  JTaOOpaTOpHBIX  paborT.
[IpenycmatpuBaercss BbimonmHeHue 10  maGoparopHbix paboT. MakcumanbHOe
KOJIMYECTBO OaJJIOB 32 BBINOJHEHUE JA0OPATOPHON pabOThI 3aCUNUTHIBAETCS CTYJAEHTY B
Cly4dae, €Clii OTBETHl HAa KOHTPOJBHBIE BOINPOCHI M OTYET IMOATBEPKIAAET BIIAJICHUE
CTYJICHTOM 3HaHUSIMU B MOJHOM O0ObeMe Y4eOHOW MpOorpaMMbl, MaTepuasa u3y4yaeMoro
IIPHU BBITIOJTHEHUH JJa00paTOPHOI pabOTHI.

B cnydae, ecau oTBeThl Ha KOHTPOJBHBIE BOMPOCHI U OTYET IO J1abOpaTOpHOM
paboTe He B MOJHOM Mepe OTBEYACT IPHUBEACHHBIM TPEOOBAHUSAM, CTYICHTY
3aCUUTBIBAETCA KOJIMYECTBO OamioB, paBHoe 0,5 OT MakCUMalbHO BO3MOKHOTro. [Ipu



OTCYTCTBHM INPAaBWIBHBIX OTBETOB Ha IOCTABJICHHBIE BOIPOCHI CTYyAECHT moirydaer 0
0asuioB.

HroroBasi oneHka onpenensercs MyTeM CyMMUPOBAHUS KOJIMUYECTBA 0asioB 1O
pe3yabTaTaM TEKyLIEro KOHTpoJs. MakcHMMaJabHO BO3MOKHOE KOJIMYECTBO 0AJ/JIOB
—100.

[Tonyuennass ouenka 1o 100-0aibHOM IIKaJle ONpENENsieT OLEHKY I10
rocy1apcTeeHHou mkane u mkaine ESTS:

Cymma 6amioB Omnenka Orenka
o 100-6aapHOM 1IKae no mkaje ECTS 10 TOCYJIApCTBEHHOM IIKaJIe
90-100 A 3auTeHo
80-89 B 3auyTeHo
75-79 C
70-74 D 3auTeHo
60-69 E
33-59 F)*( He 3auteno
0-34 F

* — ¢ 00s13aTENBHBIM MOBTOPHBIM U3YYCHUCM JUCHUIIIINHBI.

S PEKOMEHAYEMAS JIMTEPATYPA

I. Ochosénasa numepamypa

1. MuxkpormnpoueccopHble cucTeMbl : yudeOHoe mocobue s By3oB / E. K
Anexkcannpos, P. U. I'pymBunkuii, M. C. KynpusinoB [u ap.] ; nox penakuuein
. B. IlyzankoB. — 2-e¢ uzn. — Cankrt-IlerepOypr : [lonutexnuka, 2020. —
936 c. — ISBN 978-5-7325-1098-0. — TekcT : 3neKTpOHHBIN // DIEKTPOHHO-
oubnmuoreunas  cuctema [PR BOOKS [caiiT]. = —  URL:
https://www.iprbookshop.ru/94828.html (mata oOpamenus: 27.12.2021). —
PexxuMm foctyna: [uist aBTOpU3HP. NOJIb30BaTeNen

2. CnecapeB, A. M. AcnexkTbl MPOEKTUPOBAHMS BJIEKTPOHHBIX CXEM Ha OCHOBE
MHUKPOKOHTpOJIIepoB : yueOHoe mocodue musa CIIO / A. U. Cnecapes, E. B.
Mouceiikun, FO. I'. Ycrbsanies ; noa penakiueit M. . Munbemana. — 2-¢ U3,
— Caparos, ExarepunOypr : IlpodoOpazoBanue, Ypaibckuii denepanbHbIi
yHusepcutet, 2020. — 136 c¢. — ISBN 978-5-4488-0765-7, 978-5-7996-2933-
5. — Tekct : 2meKTpoHHBIN // DnekTpoHHO-OMOMMOTeyHas cucrema IPR
BOOKS : [caiit]. — URL: https://www.iprbookshop.ru/92365.html (mara
oOpamenusi: 27.12.2021). — Pexum noctyna: Juisi aBTOPU3UP. MOJIb30BATENEH.
- DOI: https://doi.org/10.23682/92365

3. IIpsaBuenko, A. O. ApXUTEKTypa, OCHOBBI IPOTPAMMHMPOBAHUSA U ITPUMEHEHUS
AVR-mukpokonTpomiepoB 1 ARM-mukpocucreM. U.1 : yue6Hoe mocobue / A.
O. IIesBuenko, B. A. IlepeBepzeB. — PocrtoB-Ha-/lony, Taranpor
UznarensctBo HOkHOrO denepanvHoro ynusepcurera, 2019. — 374 c. —



https://doi.org/10.23682/92365

ISBN 978-5-9275-3429-6, 978-5-9275-3430-2 (4.1). — Texcr : 2JIeKTPOHHBIH
// OnexkrponHo-ombmmoreunas cuctemMa IPR BOOKS : [caiit]. — URL:
https://www.iprbookshop.ru/100172.html (mata oOpamenus: 27.12.2021). —
Pexum mocrtyma: mist apTOpU3up. MOIb30BaTEIIEH

1I. /lononnumenvnaa aumepamypa

. I'pomos, 1O. FO. MuxkpokonTposuiepsl ¢ aapom Cortex-M3 B cucremax
YIpaBJICHUS U aBTOMATUKH : yueOHoe nmocobue / 0. FO. I'pomos, U. A. JIpsikoB,
A. B. Pomanenko. — Caparos : By3oBckoe o0pa3oBanue, 2019. — 84 ¢. —
ISBN 978-5-4487-0522-9. — TeKcT : 3JIeKTPOHHBIH // DIEKTPOHHO-
oubmmoreunas cuctema IPR BOOKS : [caiit]. — URL:
https://www.iprbookshop.ru/85789.html (mara obpamenus: 27.12.2021). —
Pexxum nocryna: nus aBropusup. noas3osarenei. - DOI:
https://doi.org/10.23682/85789

. Maiikn, [Ipenko PIC-MuKpOKOHTpOIIIEPHI: apXUTEKTypa U MPOrPAMMUPOBAHUE
/ Tlpenko Maiikn ; mepeBon FO. B. Mumenko. — 2-e¢ uzn. — CaparoB :
[Tpodobpazosanue, 2019. — 511 c. — ISBN 978-5-4488-0062-7. — Tekcr :
AIIEKTPOHHBIN // DnekTpoHHO-0nbmuoreunas cucrema IPR BOOKS : [caiiT]. —
URL: https://www.iprbookshop.ru/87983.html (nata o6pamenus: 27.12.2021).
— Pexxum nocryna: st aBTOpU3HUP. MOJIb30BaTENICH

6 YYEBHO-METOANYECKOE OBECIIEYHEHHUE JUCIHUIIJINHbI
Y4eOHO-MeTOAUYeCKUE U3IaHUsA, paspadoTanHbie B [lonHTY:

. Koncnekr nexkmuit mo kypcy «CHenMalIn3upOBAaHHBIE KOMIIBIOTEPBD» UL
CTYJICHTOB OYHOM M 3a04HON (QopM O0Oy4YeHHs HANpPABICHHS MOATOTOBKH
09.03.01 «MupopMatuka ¥ BBHIYUCIHUTEIbHAS TEXHHUKA» npodunen
«KomrmbrorepHas unxeHepus», «CucteMHoe nporpammupoBanuey. / FOYBIIO
«JOHHTVY», Kad. xomnbsrorepHoil nnxkenepuu; coct. B.A. KpacHokyTckuii. —
Honenk: JlonHTY, 2022 (mocTyn 4yepe3 JIMYHBINA KAOUHET CTYACHTA).

. Meroanueckue pEKOMEHJAIMU 110 BBINOJIHEHUIO JTA0OPATOPHBIX pPadOT IO
TUCIUTUIMHE «MUKPOKOHTPOJUIEPh» Il OOy4YaroIIMXCA IO HAMpaBIICHUIO
noarotoBku 09.03.01 «MHpopMaTrka 1 BEIUUCTUTENbHAS TEXHUKA» BCeX HOpM
obyuenus / TOYBIIO «/JIOHHTY», Kad. koMbl0TepHON WHXKEHEPHUH ; COCT.
B. A. Kpacnokyrckuii. — Jlonenk : JJOHHTY, 2021. — Cuctem. TpeGoBaHus:
Acrobat Reader. — 3aru. ¢ TuTys. sxpana.

. Meroanueckue peKOMEHJALMU K CaMOCTOSTENbHOM padoTe cTyAeHTa II0
JUCHUIUIMHE «MUKPOKOHTPOJUIEPB) ISl OOy4YaroIIMXCA IO HANpaBJICHUIO
noarotoBku 09.03.01 «MHpopMaTrKa 1 BEIYUCIUTENBHAS TEXHUKA» BCeX (HOpM
o0yuenus / TOYBIIO «JOHHTY», Kad. koMIbloTEpHON MHXKEHEPHUH ; COCT.
B. A. Kpacnokyrckuit. — Jloneux : JOHHTY, 2021. — Cuctrem. TpeboBaHus:
Acrobat Reader. — 3ary. ¢ TuTyJ1. 3KpaHa.

9. MeTroandeckue peKOMEHJAUNUH K BBIITOJTHEHUIO UHAMBHUIYAJIbHOIO 3aJaHUs 10

TUCHUTUIMHE «MUKPOKOHTPOJUIEPh» Il OOy4YaloIMXCA IO HAMpaBIICHUIO


https://www.iprbookshop.ru/85789.html
https://doi.org/10.23682/85789

noarotoBku 09.03.01 «MupopmaTrka 1 BEIYUCTUTENbHAS TEXHUKA» BCeX HOpM
ooyuenust / TOYBIIO «IOHHTY», Kad. xomnpioTepHOll HHXKEHEPUU; COCT.
B. A. Kpacnokyrckuii. — Jlonenk : JIOHHTY, 2021. — Cucrem. TpeboBaHus:
Acrobat Reader. — 3aru. ¢ TUTYI1. SKpaHa.

J1IeKTPOHHO-UH(GOPMALIMOHHBbIE PeCYPCHI

OBbC JOHHTY — http://donntu.org/library

7 MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE JUCHUIIJIMHBI

1. JleknMoOHHBIC 3aHATHA:

- ayauTopus
2. JlabopaTopHbie padOThI:
— Jnaboparopus AHanoro-muppoBBIX  CHCTEM,  OCHAIICHHAS
KOMIBIOTEPAMH U JTA0OPAaTOPHBIMHU Y4€OHO — OTJIAIOUYHBIMH CTEHIaMH
EV8031/AVR,,

— cnenuanusupoBanHoe I[10:  nmeMOHCTpallMOHHAs BEPCUS CHUCTEMBI
nporpammupoBanus Keil pVision.
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