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

PABOYASA ITPOI'PAMMA JIUCHUIIJINHBI
OT/H.06 Cnenmanu3upoBaHHbIE KOMIIbIOTEPHI

Hanpasnenue (cnenuansaocts)  09.03.01 MudopmaTika u BeIYUCIUTEIbHAS
MTOJATOTOBKHU: TEXHHUKA

HanpagneHnHocTh: CucreMHOE TpOrpaMMHUpPOBaHUE,
KommbroTepHsie cucteMbl ITUGPOBO SKOHOMUKH

[Iporpamma: OakanaBpHar
dopma oOydeHUS: OuHas
dopma 00yUeHUS: OuHas
Cemectp(bl) 3
O6mas tpymoémkocts B 3ET/gacax 3/108
KonTakTHas pabora (4ac.) 53
Jlexium (4ac.) 34
[TpakTyeckue (ceMuHapCcKue) 3aHsaTus (Jac.) 0
JlabopaTopHbie pabOTHI (dac.) 17
CamocTosTenbHas padora (Jac.), B TOM YHCIIC 55
KypcoBoii mpoekT(padoTta) (cemecTp/gac.) 0
KonTpoiss (3kx3aMeH, Jac./3a4€T) 3a4eT

Jonenk, 2023 r.



PabGouass mnporpamma mucumiuiiHbl «CrHelUaIn3upOBaHHBIE KOMIBIOTEPHD)
COCTAaBJICHA B COOTBETCTBHUHM C YYEOHBIM IUIAHOM IO HAMPAaBICHUIO TOJITOTOBKHU
09.03.01 «Mudopmatika W BBYHCIWUTENIbHAS TeXHUKa»  mpoduneit «CucteMHOe
nmporpaMmmupoBanue», «KoMmeloTepHbIE CUCTEMBI MU(PPOBON dKOHOMUKW» s 2023
roja npuéma no ouyHou ¢Gopme oO0yyeHus.

CocTaBuUTEIIb:

JOTEHT Kadepbl KOMIBIOTEPHOM
WHXEHEPUU, K.T.H., TOLEHT ,.(/J/ Kpacnokyrtckuii B. A.
;;/C::::;,

Pabouas nporpaMMa paceMoTpeHa M NPHHATA Ha 3aceIaHuy Kadephl
«KoMnprotepHasi MUH)KEHEpUs».
IIpoToxon ot «21» mapta 2023 roaa

3aBeayromuii kadeapoii / AHonpueHko A 5.

~ (noanuce)

Pabouas nporpamma ogo6peHa yuedHo-MeToquYecKoM Komuccueit [OYBIIO
«JOHHTY» no nanpasnenuto 09.03.0 HpOpMaTUKa U BBIUMCIIUTE/ILHAS TEXHUKA.
IIpoToxon ot «21» mapra 2 ;

[Ipencenarens AHonpueHko A.S.

(moap#Ch)

PaGouast mporpamma npoasiena s 20 rojia nmpuéma Ha 3aceaHuM Kadeapbl
«KoMIbroTepHas HHXXEHEPUSI».
[TpoTokon ot «_ » 20 roga Ne :

3aBemyrommii kaheapon

(momnuce) (®.1.0.)

Pabouas mporpamma npoasiena st 20 roja nmpuémMa Ha 3acelaHuu Kadeapbl
«KoMrproTepHast HH)KCHEPHS.
IIporokon oT «  » 20 roga Ne .

3aBemyrommii kaheapon

(ToAnuck) (®.1.0.)

PaGouast mporpamma npoasiena s 20 rojia mpuéma Ha 3aceaHuu Kadeapbl
«KoMibroTepHas HHXXEHEPUS».
[IpoTokon ot «_ » 20 roga Ne :

3aBeayrommii kKaheapon

(momnuce) (®.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 JUCHUILINHBI B OCHOBHOM OBPA3OBATEJIBHOM
IHPOI'PAMME

JlucuuniauHa OTHOCHTCS K BapHaTMBHOW YacTH JUCIUIUIMH IO BHIOOpPY By3a
npo(hecCHOHaTBHOTO IIUKJIA.
basupyercst Ha 3HaHUSAX U YMEHHSIX, KOTOPBIE CTYACHT MPUOOpE MPU OCBOCHUH

OPEANICCTBYIOMUX  JUCHUIUIMH:  KOMIBIOTEpHAas  dSJEKTPOHMKA,  aHAJIOroBas
CXEMOTEXHUKA, KOMIBIOTEpPHAs  CXEMOTEXHHMKA, AapXUTEKTypa  KOMIIBIOTEPOB,
IPOrpaMMHUPOBAHHUE.

3HaHUST U yMEHUS, NPUOOpPETEHHbIE MPU OCBOCHUU JIAaHHOW JHUCLMILIMHBI,
peanu3yrorcs CTYJIEHTOM npu U3y4YCHUU MOCJIETYFOIITUX JTUCITUTUINH:

MUKPOIIPOLIECCOPHBIE CUCTEMBI YIIPABJICHHSI, MUKPOTIPOIIECCOPHI U MUKPOKOMITBIOTEPHI,
OCHOBBI 1M(POBOI 00pPaOOTKM CUTHAIOB, CPEACTBA W METOJbI MPOCKTUPOBAHUS
BCTPOCHHBIX CHUCTEM.

3 CTPYKTYPA U COAEP KAHUE NUCHUIIJIMHBI

3.1 PacnpenesieHne y4eOHbIX 4YacoB IO TeMaM /JAUCUUIUVIMHBI M BHJAaM
3aHATHH

KomnnuecTtBo yacos
(ounas (opma)

HaumenoBanue tem
(comepxaTenbHbIX MOJTyJIEH)

Bcero

B ToMm uncie

Jlexmun JlaGop. CPC

Tema 1. BBeeHre B MUKPOKOHTPOJLISPHI 4 0 10
Tema 2. ApxutekTypa 10 ] 18
MHUKPOKOHTpOJUIepoB cemerictea MCS-51
Tema 3. MUKPOKOHTPOJIEPHBIE CHCTEMBI 12 5 14
yIpaBJIeHUsI 1 00paOOTKH JTAHHBIX
Tema 4. Untepdeiicol 3 4 13
MHKPOKOHTPOJUICPHBIX CHCTEM
KoHrtakTHas paboTa (JIOMOJHUTEIbHAS ) 2
Hroro no Bumam 3aHITUA 34 17 55
Kontpois 0

Hroro: 108/108




(I)Ole’IPOBaHI/Ie KOMIIETEeHLIUH B pe3yabTaTe OCBOCHUA TEM NUCHHUIIIINHBI

Komnerenuuu TeMbl TUCHMIUINHBI, HAalleJIECHHbIE HA BHIPA0OTKY KOMIIETEHIIUH
VK-2 Temnr 2, 3,4
I1K-3 Tewmsr 2, 3,4
TIK-7 Temsr 1,2, 3,4
3.2 Jlekuun

Tema 1. BBegeHue B MUKPOKOHTPOJLIEPHI

ConepxxaHue TeMsl 1:

Knaccudukanus MUKPOKOHTPOJUIEPOB U UX 0COOEHHOCTU. MUKPOKOHTPOJIEPHI 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:

OyHKIMOHAIbHASL CXE€Ma U XapaKTepUCTUKH 0a30BOM MOJENU CeMEeHCTBa
MuUkpokoHTposuiepoB MCS-51. Opranuzanus namsatu. Cucrema komasg. OCoOOEHHOCTH
nporpaMmMupoBaHus Ha si3bike accemOnepa MCS-51. Opranuzanusa 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:

TunoBas CTpyKTypa MHUKPOKOHTPOJUIEPHON CHCTEMbI yHpaBiIeHUS U 00pabOTKU
naHHbIX. CUCTEMBI OTOOpakeHHs MH(GOPMAMUM B MHUKPOKOHTPOJUIEPHBIX CHCTEMaXx.
Cucrembl BBOJA M BBIBOJA AUCKPETHOM MH(POpManuu. AHaioro-uugporoe u mudppo-
aHaJIOroBO€ NMpeoOpa3OBaHKE B MUKPOKOHTPOJUIEPHBIX CUCTEMAX.

Jluteparypa k Teme 3: [1-6]

Tewma 4. NUntepderickl MUKPOKOHTPOJUIEPHBIX CUCTEM

ConepxaHue TeMbl 4:

[TocnenoBarenbHbie MHTEpPEHCHl MHUKPOKOHTPOJUIEPHBIX cucteM. WHTepdeiic
RS-232. ITocnenosarenbubiii uaTepdetic SPI, Illuna I°C. [loakmroueHue yCTPOMCTB K
e I°C.




Jlutepatypa k Teme 4: [1-6]

3.3 JlaGopaTopHbie padoThI

Ne Tema paboTsI O6wbewM, yac. | Jlurepat
/1 OYH. ypa
Cpena nporpaMmMupOBaHus MUKPOKOHTposuiepoB Keil
1 - 2 [3,6,7]
uVision
2 Komanasl nepechliku 2 [3,6,7]
3 Komane! nepegaun ynpasieHus, apuMeTudecKue, ) [3,6,7]
JIOTHYECKHE ¥ paOOTHI C OUTaMH
4 N3yuenus yueOHo-otaanounoro crenaa EV8031/AVR 2 [3,6,7]
5 Otobpaxenue nHGOPMAITUU B MUKPOKOHTPOJIIIEPHBIX ) [3,6,7]
CUCTEeMax
6 CucreMa npepblBaHUN ¥ OMPOC TUCKPETHBIX CUTHAJIOB 2 [3,6,7]
7 HccnenoBanne TaiMepoOB MUKPOKOHTPOJIJIEPOB. 2 [3,6,7]
8 BBoja nH(pOpMaIuK ¢ KJIaBHATYPBI 3 [3,6,7]
Hroro: 17
3.4 CamocTosiTesibHasi padoTa CcTyIeHTa
Ne Bunbl camocTosTebHOM paboThI CTYIEHTa O6mbewm,
/I yac.
OYH/3204YH
1 M3yueHue JIEKIIMOHHOTO MaTepuraja 30
2 IToaroroBka K 1a00paTOpHBIM paboTam 25
HUroro: 55

3.6 Kypcogoii nmpoekT (padora), HHAMBHAYaJIbHOE 3aaHUE

KypcoBoii ipoekt (paboTa) Mo JUCUUIUIMHE YUYEOHBIM IIJIaHOM HE MPEIYyCMOTPEH.

TemMaTtuka WHAMBUAYAJbHOTO  3aJaHUS  CBs3aHA C  CaMOCTOSITEIbHBIM
BBINIOJIHEHUEM KOHTPOJIBHOW PAaOOThI B COOTBETCTBUU C [8].

O06beM yueOHOM HArpy3Kd MPHU BBIMOJHEHUH OJTHOTO WHIWBHIYaJIbHOTO 33 aHUs
— HE MeHee 9 yacos.

Pexomenmyemblii 00beM MOSICHUTEIBHOM 3alMCKUM TI0 HWHAUBHUAYaJIbHOMY
3amanuio — He Oonee 12 ctpanur popmara A4 (210297 mm).

4 ®OHJA OHEHOYHBIX CPEACTB

4.1 Kpurepyun ¥ mWKajdbl AJ HHTCTPUPOBAHHON OLIGHKH YPOBHS
copMUPOBAHHOCTH KOMIIETEHIUM

COCW!CZGJlﬂIOM/!a}Z KomnemeHyuu — nojiHoma SHAHUL



HYJIEBOIl YpPOBEHb: HEBEpPHbIE, HE ApPryMEHTHPOBAHHBIC, C MHOXECTBOM TIpyOBIX
OolMOOK OTBEThl Ha BOMNPOCHl / OTBETHl Ha JiBa BONpPOCAa M3 TPEX HOJIHOCTHIO
OTCYTCTBYIOT. Y POBEHb 3HAHMI HI)KE MUHUMAJIBHBIX TPEOOBAHUI;

MUHHMAaJIbHBIM YPOBEHB: JaHbI HE IOJIHBIE, HE TOYHBIE U apTyMEHTUPOBAHHBIE OTBETHI
Ha BONPOCHI. YPOBEHb 3HAHUN HW)KE MHUHUMAJIBHBIX TpeOoBaHMil. [/[omyIieHo MHOro
rpyObIX OIIHOOK;

IIOPOTOBBIM yPOBEHB: JAaHBI HEIOCTATOYHO IOJIHBIE, TOYHBIE U APTYMEHTHPOBAHHBIC
OTBETHI Ha BONPOCHL. 1[10X0 3HAaeT TEpMUHBI, ONPENENECHNUS U IOHATUSA; OCHOBHBIE
3aKOHOMEPHOCTH, COOTHOIIECHHUS, TPUHUHUIIBL. JIOMyIIeHO MHOTO HErpyObIX OIIHUOOK;

CpeIHUH ypOBEHb: JlaHbl JOCTATOYHO MOJIHBIE, TOYHBIE U APTYMEHTUPOBAHHBIE OTBETHI
Ha BONPOCBHL. B IE€IOM 3HAeT TEPMUHBL, ONPEICIICHHUS M IIOHATHS; OCHOBHBIC
3aKOHOMEPHOCTH, COOTHOIIECHHUS, HPUHLUIBL. JIONMyIIeHO HECKOJIBKO HErpyObIX
OIITNOO0K;

IIPOJIBUHYTBIM yPOBEHB: JaHbl IIOJIHBIE, TOYHBIC U aPIyMEHTUPOBAHHBIC OTBETHI Ha
BOIPOCHL. 3HAET TEPMUHBI, OINPENECICHUSI W TOHATHSA; OCHOBHBIE 3aKOHOMEPHOCTH,
COOTHOIIECHUS, TPUHLHUIIBL. J[OMYyIIIEeHO HECKOIBKO HETpyObIX OIINOOK;

BBICOKMM YPOBEHBb: JaHbl IIOJHBIE, TOYHBIE W APIyMEHTHUPOBAHHBIE OTBETHI HA
BOIIPOCHI. 3HAET TEPMHHBI, ONPEACIECHUS M MOHATHS; OCHOBHBIE 3aKOHOMEPHOCTH,
COOTHOILICHHMS], IPUHIMIIBL. J[OIMyIIEHO HECKOJIBKO HETOYHOCTEM.

Cocmasnsiowas KomnemeHyuu — yMeHus

HYJIEBOW YPOBEHB: MOJHOE OTCYTCTBUE MOHMMAHUSI CYTH METOJMKHU PEIICHUS 3aJa4H,
JIOTYIIEHO MHOKECTBO rpyOeHinx omuOoK / 3a7aHus He BBITIOJTHEHBI BOOOIIIE;
MUHUMAJIBHBII YpOBEHB: Clla00€ TOHMMAHHUE CYTH METOJUKUA pEIIEHUs 3aJayd,
JOTyIIeHbl TpyObie ommOku. Permenust He obocHoBaHbl. He ymeeT HCmonb3oBaTh
HOPMaTHUBHO-TEXHUUYECKYIO JINTEpaTypy. He opueHTHpyercs B cienuanbHOM HAyYHOU
JUTEpaType, HOPMAaTUBHO-IIPABOBBIX aKTaX;

IIOPOTOBBIM YPOBEHB: JOCTAaTOYHOE ITOHMMAHHUE CYTH METOJMKM PEIICHUS 3aJauH,
JoMyIeHbl  omuOku. Pemenns He Bcerga OOOCHOBAHBI. YMEET HCIIOJB30BAThH
HOPMAaTUBHO-TEXHUYECKYI0 JuTepaTypy. Cnabo oOpueHTHpyeTcss B CHEIMAIbHOMN
HAy4HOU JIUTEPATYPE, HOPMATUBHO-IIPABOBBIX aKTaX;

CpPEOHUI YpOBEHB: B ILIEJIOM MOHUMAET CyTh METOJMKHU PEIICHUS 3aJ1a4yM, JOIYIICHBI
ommnOku. PermeHuss He Bcerga OOOCHOBAaHBI. YMEET WHCIOJIb30BaTh HOPMATHBHO-
TEXHUYECKYIO U CIIEHUATbHYIO HAYYHYIO JINTEPATypPy, HOPMATUBHO-ITPABOBBIE AKTHI;
MPOABUHYTHIM YpPOBEHb: B ILIEJIOM IOHUMAET CYThb METOJIUKH PEIICHUS 3aJaud,
JOMyIEeHbl HeTOYHOCTH. CrnocoOeH O0O0CHOBATh pelIeHHUs. YMEET HCIOIb30BaTh
HOPMATUBHO-TEXHUYECKYIO U CIECHUAIbHYIO HAyYHYIO JHUTEpaTypy, HOPMaTHBHO-
IIPABOBBIE AKTHI;

BBICOKUH ypoBeHb: [loHumaer cyth MeToauku pemeHus 3aaauu. CriocobeH 060CHOBATh
pelieHus. YMEET UCIOJIb30BATh HOPMATUBHO-TEXHUYECKYIO U CIIELMAJIbHYIO0 HAYYHYIO
JUTEpaTypy, IEPE0BOI 3apyOeKHBII ONBIT, HOPMATHBHO-TIPABOBBIC AKTHI.

COCmCI@JZ}ZIOWCl}Z KomnemeHyuu — graoenue HasblIKamu



HYJIEBOM YPOBEHbB: HE MPOJIEMOHCTPUPOBAI HABBIKH BBIMOJHEHUS MPOGECCHOHATBHBIX
3amay. VchbIThIBaeT CyIIECTBEHHBbIC TPYAHOCTH TPU BBIMOIHEHUU OTACIBHBIX
3aJaHuM;

-  MHUHUMaJbHBIA ypOBEHb: HE TMPOJEMOHCTPUPOBAJ HABBIKM  BBITOJTHCHUS
npodeccuoHanbHbIX  3amad.  VICTBITBIBAET  CYIIECTBEHHBIE TPYAHOCTH  TIPH
BBITIOJTHCHUH OT/ICITBHBIX 3aJaHU;

- TIOPOTOBBIM ypOBEHB: BJIAACET OIBITOM TOTOBHOCTH K TpodeccHoHambHON
NEATENHPHOCTH U TPO(PECCHOHATILHOMY CaMOCOBEPIIICHCTBOBAHHUIO Ha ITOPOTOBOM
ypoBHe. Tpya0oBbIe TEHCTBHSI BBIMOTHAET MEAJICHHO M HEKaYECTBEHHO;

CpEeIHUH YPOBEHB: BJIAJICET CPEIHUM OIBITOM TOTOBHOCTH K TpodeccCHOHabHOMN
NEeSATENbHOCTH W MNpOo(eCcCHUOHATBHOMY CaMOCOBEpPLICHCTBOBAHUIO. TpyJIoBBIE
JIEHUCTBUSA BBITIOJIHSIET HA CPEAHEM YPOBHE MO OBICTPOTE U KAUECTBY;

NPOJBUHYTHIM YPOBEHB: BIAJCET OINBITOM M JIOCTATOYHO BBIPAKEHHOMN JIMUHOCTHOM
TOTOBHOCTH K TMPOQPECCHOHATILHON  JIEATENbHOCTH U NpodecCuOHATLHOMY
CaMOCOBEPIIIEHCTBOBAHUIO. BBICTPO M KaUECTBEHHO BBIMOIHSIET TPYAOBBIC JCHCTBUS;

BBICOKHH YPOBEHbB: BJIAJIEET OMBITOM W BBIPAXKEHHOCTHIO JIMYHOCTHOM TOTOBHOCTH K
npodeccruonanbHOI NEeATENbHOCTU u npodeccuoHamTbHOMY
CaMOCOBEPIIIEHCTBOBAHUIO. BBICTPO ¥ KAUECTBEHHO BBITIOIHSIET TPYAOBBIC JCHCTBUA.

Obobwennas oyenka cghopmupo8aHHoCcmu KoMnemeHyu

- HYJIEBOU YPOBEHb: KOMIIETCHIIMU HE C(HOPMUPOBAHBI;

- MUHUMAJIbHBIN YPOBEHB: 3HAUUTEIHLHOE KOJTUYECTBO KOMIIETEHIIUNA HE CPOPMHUPOBAHO;

- TOpPOTOBBIA YpPOBEHb: BCE KOMMETEHIUU CGHOPMHUPOBAHBI, HO OOJBUIMHCTBO Ha
MIOPOTOBOM YPOBHE;

- CpeIHUM YPOBEHbB: BCE KOMIIETEHIIUU C(POPMUPOBAHBI HA CPETHEM YPOBHE;

- MPOJABUHYTHIA YPOBEHB: BCE KOMIIETEHIIUU CPOPMUPOBAHBI HA CPEAHEM WIIH BHICOKOM
YPOBHE;

- BBICOKU YPOBEHb: BCE KOMIETEHITNN C(HOPMHUPOBAHBI HA BEICOKOM YPOBHE.

4.2 IIpuMep TeKyUIero onpoca Ha JJalopaTOPHBIX 3aHATHAX

Ha npumepe temsr «Komanael nepecsiiku MukpokoHntposuiepa [8051»:

[E—

Cnenaiite aHanu3 CTPYKTypPHOUM cxeMbl MUKpOKOHTpoJuiep 18051.
Yro Takoe cinoBo coctosguus nporpammbl (PSW)? Kakoe naznauenue 6ut PSW?
Kaxk nepexiatounTh 6aHK perucTpoB OOIIEro Ha3HYEHUsA?
CrenaiiTe aHaJIU3 MaMsITH MUKPOKOHTPOJLIIEPA.

[IpuBenuTe CTpyKTYpy KOMaH1 MUKpOKOHTpoJuiepa 18051.
[Tepeuncnure TUbl KOMaHA MUKpOKOHTposuiepa [8051.

Urto takoe npoctpanctBo RSEG?

Kax o6patuthcs k mamsiti mpoctpancta RSEG?

Urto takoe npoctpanctso DSEG?

9. Kak o6parutscs k mamsiti npoctpanctsa DSEG?

10. Yro Takoe mpoctpanctBo XSEG?

11. Kak obpatuthbes k mamsti npoctpanctBa XSEG?

w
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12. Yto takoe nmpoctpanctBo CSEG?

13. Kak obpatuthes k mamsitu npoctpancTBa CSEG?

14. Kakoii oOuuii BHI KOMaH/IbI TIEPECHUIKK M KaK oHa padoraer?

15. Yro Takoe npsimast aapecanus 1 kocBeHHas? K kakuM 0051acTM maMsiTH MOYKHO
oOpataThCs ¢ MPSAMOl U KOCBEHHOM ajpecanueii?

OTBeTbl Ha BOMNPOCHI BXOJHOTO KOHTPOJSL YYMTBIBAIOTCS NPENOJABATEIEM B
pe3yJsibTaTax TEKYIIEro KOHTPOJs padOThl CTyIEHTA.

TexkymMi KOHTPOJIb 3HAHUW CTYACHTOB OCYILECTBISIETCA IO pe3yjbTaraM
IIOJITOTOBKHU U BBIMOJIHEHUs J1aOOPATOPHBIX padboT. BeinonHeHne 1abopaTopHbIX paboT
C 3alUTOM OTY€Ta, BBINOJHEHUE WHAUBUIYAIBHOIO 3aJaHMs, IPELyCMOTPEHHBIX
paboueil mporpaMmoi, sIBISE€TCS HEOOXOAMMBIM YCIOBHUEM IIOJIyYEHUS CTYACHTOM
3a4eTa [0 JUCLUIIINHE.

Pacrnipenenenue 6amioB TEKyLIEro KOHTPOJS pabOThl CTyACHTa HAa MPOTSHKEHUU
ceMecTpa IpuBeaeHO B Tadimme 1.

Ta6nuna 1 — Pacnpenenenne 6a1j10B TEKYIIET0 KOHTPOJIS

®opmMa KOHTPOJIA Bo3mokHOE KOIM4ecTBO [Ipumeuanue
0aJ10B
Jlns cTyieHToB 04HON (hOpMBI 00YUESHHSI

KoHTponbHbIN O1poc OTBETHI HA KOHTPOJIBHBIE BOMTPOCHI MOTYYEHBI
nepe/1 BHINOTHEHUEM 4 MIPaBUIIbHBIC
71a00PATOPHON PAOOTHI
Otuér no 3a/iaHue BBINOJIHEHO NPABUIILHO, IPOEKTHBIE
nabopaTopHoO# paboTe 6 pernieHus 000CHOBAHBI, PUBE/ICH aHAIIN3

MOJIYYEHHOTO pe3yJibTara. Clenanbl BbIBOJIBL.
Hroro mo N3 pacuéra 10 mabopaTopHbIX padoT.
J1a0OpPaTOPHBIM 100 OreHuBaeTCs Kaxa0€ 3aHsTHE.
padoram
(MakcMMaJIbHO
BO3MOZKHOE€)

I[Ipome:xyTouHass aTTecTalMs IO pe3ylbTaTaM OCBOCHUS AWCLMILIAHBI B
ceMecTpe MpOBOAWTCS B (OpME CEMECTPOBOTO 3aueTa. 3adeT BBICTABISETCS IIO
pe3yJibTartaM  TEKYIIero  KOHTPOJA  BBIMOJHEHUsS  J1aDOpaTOpHBIX  paloT.
[IpenycmarpuBaercst BbimosHeHue 10 jmabGopaTopHbix  paboT. MakcumaibHOE
KOJIMYECTBO 0aJIOB 3a BBHIMOJTHEHHE TaOOPAaTOPHON pabOThl 3aCUUTHIBACTCS CTYACHTY B
clly4ae, €CId OTBETHl Ha KOHTPOJBbHBIC BOMPOCH M OTYET MOJTBEPKIACT BIIAJICHHE
CTYJCHTOM 3HaHHSIMH B IOJTHOM 00beMe y4eOHOUW mporpaMMBbl, MaTepralia n3y4yaeMoro
IIPY BBITIOJTHEHUH Ta00PAaTOPHOI pabOTHI.

B ciyuae, ecim OTBETHI Ha KOHTPOJIBHBIE BOIPOCHI M OTYET O J1a00paTOPHOM



paboTre He B MOJHOM Mepe OTBEYACT IPHUBEACHHBIM TPEOOBAHUSAM, CTYICHTY
3aCUUTHIBAECTCSA KOJIMUYECTBO OamioB, paBHoe 0,5 OT MakCMMalbHO BO3MOKHOTO. [Ipu
OTCYTCTBHM NPAaBWJIBHBIX OTBETOB Ha IOCTABJICHHBIE BOIPOCHI CTYyAEHT moiydaer 0
0asioB.

HToroBasi oneHka onpeaensiercs myTeM CyMMHUPOBAHMS KOJIWYECTBA OAJIIOB 110
pe3ysbTaTaM TEKYIIEro KOHTpois. MaKCMMaJIbHO BO3MOKHOE KOJIMYECTBO 0aJ1J10B
—100.

[lonyuyennass ouenka mno 100-0amibHOM IIKalle ONpENENsieT OLEHKY IO
rocy1apcTBeHHo mkane u mkane ESTS:

Cymma 6amioB Omnenka Orenka
o 100-6aapHOM 1IKalIe o mkajae ECTS 10 TOCYJapCTBEHHOM IIKaJIe
90-100 A 3auTeHo
80-89 B 3ayTeHo
75-79 C
70-74 D 3auyTeHo
60-69 E
33-59 E * He 3aureno
0-34 F

* — ¢ 0013aTEIBHBIM MOBTOPHBIM U3YYCHUCM JUCHUITIINHBI.

S PEKOMEHAYEMAS JIMTEPATYPA

1. Ocnosnan numepamypa

1. MukpormpoleccopHble CHCTEMBI : ydeOHoe mnocobue mis By3oB / E. K.
Anekcangpos, P. U. I'pymBunkuii, M. C. KynpusHoB [u 1p.] ; nox pegakuuein
. B. IlyzankoB. — 2-¢ uzn. — Cankr-IlerepOypr : [lonutexnuka, 2020. —
936 c. — ISBN 978-5-7325-1098-0. — TekcT : 3neKTpOHHBIN // DIEKTPOHHO-
oubmuoreunas  cuctema [PR BOOKS [caiiT]. = —  URL:
https://www.iprbookshop.ru/94828.html (mata oOpamenus: 27.12.2021). —
Pexxum noctyna: ajis aBTOpU3Hp. MOIb30BaTENEH

2. CrnecapeB, A. U. AcnekTsl NpOEKTUPOBAHUS 3JIEKTPOHHBIX CXEM HAa OCHOBE
MUKPOKOHTpOJUIepoB : yueOHoe mocoodue st CIIO / A. U. Crnecapes, E. B.
Mouceiikun, FO. I'. YcrbsHies ; noa pepakiuein M. . Munbmana. — 2-€ U3,
— Caparos, ExarepunOypr : IlpodoOpazoBanue, Ypaibckuii denepanbHbIi
yHuBepcutet, 2020. — 136 c¢. — ISBN 978-5-4488-0765-7, 978-5-7996-2933-
5. — Texkct : 2aeKTpoHHBIA // DnekTpoHHO-OMOMMoTeuHass cucrtema I[PR
BOOKS : [caiit]. — URL: https://www.iprbookshop.ru/92365.html (mara
oOpamenusi: 27.12.2021). — Pexxum noctyna: Juisi aBTOPU3UP. MOJIb30BATENEH.
- DOI: https://doi.org/10.23682/92365

3. IIpsaBuenko, A. O. ApXUTEKTypa, OCHOBbI IPOTPAMMHPOBAHUS U ITPUMEHEHUS
AVR-mukpokontposiepoB 1 ARM-mukpocucreM. U.1 : yue6Hoe nocobue / A.



https://doi.org/10.23682/92365

O. IIesBuenko, B. A. IlepeBepzeB. — PocrtoB-Ha-Ilony, Taranpor

UznarensctBo HOkHOTO denepanvHoro ynusepcutera, 2019. — 374 c. —
ISBN 978-5-9275-3429-6, 978-5-9275-3430-2 (4.1). — TeKcCT : 2JIEKTpPOHHBIN
// DnexktponHo-Oubnmoreunas cucrema IPR BOOKS : [caiir]. — URL:

https://www.iprbookshop.ru/100172.html (mara obpamenus: 27.12.2021). —
Pexxum mocTtyna: Uit aBTOpU3UD. TTOJIb30BaTeNel

1. /lononnumenvnasa aumepamypa

4. I'pomoB, HO. FO. Mukpokontpomiepsl ¢ sapom Cortex-M3 B cucremax
YIPaBJICHUS M aBTOMATHKH : yueOHoe mocobue / 10. FO. I'pomos, U. A. [Ipsxos,
A. B. Pomanenko. — CapatoB : By3oBckoe oOpaszoBanue, 2019. — 84 c. —
ISBN 978-5-4487-0522-9. — TekcT : ONEKTPOHHBIH // DIEKTPOHHO-
oubnuoreunas  cuctema [PR BOOKS [caiiT]. —  URL:
https://www.iprbookshop.ru/85789.html (nata obOpamenus: 27.12.2021). —
Pexum JIOCTyTa: TS aBTOPU3UD. I10JIb30BaTEIIEH. - DOL:
https://doi.org/10.23682/85789

5. Maiikn, [Tpeako PIC-MUKpOKOHTPOJUIEPHI: apXUTEKTypa U IPOTPAMMUPOBAHUE
/ Tlpenko Maiikn ; mepeBon FO. B. Mumenko. — 2-¢ uzn. — CaparoB :
[Tpodobpazosanue, 2019. — 511 c. — ISBN 978-5-4488-0062-7. — Tekcr :
AIEKTPOHHBIN // DnekTpoHHO-0nOmmoreunas cucrema IPR BOOKS : [caliT]. —
URL: https://www.iprbookshop.ru/87983.html (mata obpamenus: 27.12.2021).
— Pexxum nocrtyna: mist apTopusup. MoIb30BaTeen

6 YAEBHO-METOANYECKOE OBECIIEHEHHUE JUCIHUIIVIMHbI
Y4eOHO-MeTOAUYECKHE U3aHus, paspadoTanHbie B lonHTY:

6. Koncnekr nekumii mo kypcy «Crneuuanu3upoBaHHbIE KOMIIBIOTEPBD» IS
CTYJIGHTOB OYHOH M 3a04HON (QopM O0Oy4YeHHs HaANpPABJICHUS TMOIATOTOBKH
09.03.01 «HMuadopmaTka ¥ BBIYHCIHUTEIbHAS TEXHUKA» npodunei
«KomnbrotepHas uHxeHepus», «CucreMHoe rporpammuponanuey. / TOYBIIO
«IOHHTVY», Kad. xomnbsrorepHoil nmxenepun; coct. B.A. KpacHokyTckmii. —
Houenk: JJonHTY, 2021 (moctym 4epe3 IUYHBIN KAOMHET CTYJICHTA).

7. Meronuueckue ykazaHus K Ja00OpaTopHbIM paboTam MO JUCIHILIUHE
«Crennanu3upoBaHHbIE KOMIIBIOTEPHD BApUATUBHOM YaCTH Y4EOHOTO TUIaHa IO
BBIOOPY By3a : Ul CTYJIEHTOB HampaBiieHus mnoarotoBku 09.03.01
«MHpopMaTHKa W BBIYUCIHTENIbHAS TEXHHUKA» OaKadaBpPCKON MpOorpamMMsl
«KomnbrorepHas nunxenepus» Bcex Gopm odydyenust / FOYBIIO « IOHHTVY»,
Kad. KOMIbIOTEpHON MH¥keHepuH ; cocT. B. A. KpacHokyrckuil. — JloHenx :
JOHHTY, 2020. — Cucrem. tpeboBanus: Acrobat Reader. — 3arn. ¢ turys.
DkpaHa

8. Meroanueckue pPEKOMEHAAIMM K BBIMOJIHEHUIO KOHTPOJBHOW pabOTHI IO
muctuiuiniHe «Crienuain3upoBaHHbIE KOMIBIOTEPBD) : IJIsi 00YYaIOIIUXCS 10


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

HampaBieHuto noaroroBku 09.03.01 «MudbopmaTnka W BBIYUCIHUTENIbHAS
TexHuka» 3aouHor (opmbel o0yuenuss / ['OYBIIO «JIOHHTY», Kad.

KOMIBIOTEpHOU HHXKeHepun ; cocT. B. A. KpachHokyrckuii. — [loHeuk :
JOHHTY, 2021. — Cuctem. tpeboBanusi: Acrobat Reader. — 3arn. ¢ turyn.
DKpaHa.

9. Meroanueckue peKOMEHJALMU K CaMOCTOSITENbHOM padoTe cTyAeHTa 110
qucuuiuiniHe «Crenuaan3upoBaHHbIE KOMIBIOTEPBD : JJIs 00YYarolUXCs IO
HampaBieHuto noaroroBku 09.03.01 «MudopmaTuka M BBIYUCIHUTENbHAS
TexHuka» Bcex ¢opm oOyuenus / TOYBIIO «JOHHTY», Kadp.

KOMIIBIOTEpHOW HHXeHepun ; cocT. B. A. KpacnHokyrckuii. — [loHeuk :
JOHHTY, 2021. — Cucrem. tpeboBanus: Acrobat Reader. — 3arn. ¢ turys.
JKpaHa.

DJIEKTPOHHO-UH(OPMALIMOHHBIE PeCypPChI
ObC JOHHTY - http://donntu.org/library

7 MATEPUAJ/IBHO-TEXHUYECKOE OBECHEYEHUME JUCIHUIIJIMHbI

1. JleknMOHHBIE 3AHATHSA:
- ayauTopus
2. JlabopaTopHbie padOThI:

— Jnaboparopusi AHAIOTO-IU(POBBIX CUCTEM, OCHAIIICHHAS
KOMITBIOTEPAMH M JTA0OPATOPHBIMU yU4€OHO — OTJIAJOYHBIMHU
crengamu EV8031/AVR ,

— cnernuanusupoBanHoe [10: geMoHCTparmoHHAas BEPCHS CHCTEMBI
nporpammupoBanus Keil pVision
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