





1. OBBEKT, HEJIb U 3ATAYHN OCBOEHMU S TUCHUIIJINHBI

JlucuunimHa —paccMaTpUBacT BONPOCHI MPOrPaMMHOM  YacTH  peanu3anus
MUKpPOIIPOLIECCOPHBIX ~ CHCTEM  KaK  y3JI0OB  JJEKTPOMEXAHMYECKUX  CUCTEM
aBTOMAaTU3allX U JIEKTPOIIPUBOAA.

enp gucuumiuHel:  (GOPMHpPOBAHHE y  CTYIEHTOB TEOPETUYECKOW U
IPAaKTHUECKON 0a3bl METOJOB U CIIOCOOOB MPOrPaMMHUPOBAHUS MHUKPOIPOILECCOPHBIX
CUCTEM, KOTOpasi O3BOJUT UM peIIaTh MPAKTUYECKUE 3a/1a4M B UX MpodeccrnoHaIbHOM
NEes-TENbHOCTH, CBA3aHHOM C IPOEKTUPOBAHMEM MMKPOIIPOLIECCOPHBIX  CHUCTEM
yTpaBiie-HUs TEXHOJIO-THYECKUM 000pyA0BaHUEM.

B pE3YIbTATC OCBOCHUSA AUCHUIIIIMHEBI CTYACHT OOJIKCH
3HaThb.

- 0COOCHHOCTH MPOTPAMMHUPOBAHUS COBPEMEHHBIX MUKPOIPOILECCOPHBIX CHUCTEM
VOpPABJICHHUS BKJIIOYAas MPOrpaMMHUPOBAHUE BHEIIHUX MepUPEepPUIHBIX MOIyJen
Pa3IMYHBIMU METOJAMU;

YMETh:

- UCTIOJIb30BaTh TMOJYYEHHYI0 B pe3yJbTare OOY4YEHUSI TEOPETHYECKYI0 H
MpaKkTUYECKylo 0a3y mig pa3paboTKU M HPOrpaMMHUPOBAHUS MUKPOIPOLIECCOPHBIX
CUCTEM Ha 0a3e OJTHOKPUCTATBHBIX MUKPOKOHTPOJUIEPOB U Ha si3bike CH.

- Pa3pabaTsiBath MPOTrpaMMHOE obecrieuenune COBPEMEHHBIX
MHUKPOIIPOILIECCOPHBIX CHUCTEM C HUCIOJIb30BAaHUEM OIEPAIMOHHBIX CHUCTEM PEATbHOrO
BPEMEHU;

- Ucnionp30BaTh MOJMyYEHHbIE 3HAHUS TMPU PEIICHUM MNPAKTUYECKUX 3a1ad II0
IPOrpaMMHUPOBAHUIO0 MUKPOIIPOLIECCOPHBIX CUCTEM YIIPABICHUS;

BIaACTh:

- HaBbIKaMU pa3pabOTKUA U MPOrPAMMHUPOBAHUSI MUKPOIPOIIECCOPHBIX CUCTEM Ha
0a3e OJHOKPUCTAJbHBIX MHKPOKOHTPOJJIEPOB M Ha s3bike CH NIpU  peuieHUuu
MPaKTUYECKUX 3a]1a4 110 peaiu3alii IPOrpaMMHOTO KOJia CUCTEM YIPABIICHHUS.

[lepeuncnennpie pe3ynabTaThl OOyUEHUs ABISIOTCS OCHOBOW JUIsl (POPMUPOBAHUS
CIEAYIOIMNX KOMIIETECHIINM:

[1IK-2. CnocobGeHn ¢opMyIupoBaTh TEXHUYECKUE 3aJaHUs, pa3pabdaThiBaTh U
UCIIONIb30BAaTh  CPEACTBA  aBTOMATH3alMM  TNPU  MPOCKTUPOBAHHMM  OOBEKTOB
po(hecCHOHANBHOM e TEIbHOCTH

[IK-3. CnocoGeH BbIOMpaTh CepuiHbIE U MPOEKTUPOBATH HOBBIE OOBEKTHI
poheCCUOHAIBHOM JIeSITEIHHOCTH

2. MECTO JJUCHUIIJIMHBI B OCHOBHOM OBPA3OBATEJIbHOM
IHPOI'PAMME

JlucumrmiauHa ~ OTHOCHUTCS K 4acTd,  (opMmupyeMod  y4aCTHHKaAMHU
oOpa3oBaTeNbHBIX OTHOIIEHUN OJoka JucHUIuiiH y4yebnoro tuiaHa ['OYBIIO
"JloHEeUKUI HAIMOHAJIBHBIN TEXHWYECKUN YHHUBEpPCUTET" MOATOTOBKHM OakaiaBpa IO
HanpaBieHuio 13.04.02 «DnekTpo3HepreTuka M 3JIEKTPOTEXHUKA», HAIMPABICHHOCTD
(npodunp) «NeKTpOMEXaHUYECKUE CUCTEMbI aBTOMATU3allMU U 3JIEKTPOIIPUBOI.
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basupyercs Ha 3HAHUSAX U YMEHUSAX, KOTOPBIC CTYACHT NMPUOOPEN MPU OCBOCHHUU
MPEAIIECTBYIOMNX MUCIHUIUINH: «CrHenuanbHble pa3fesibl TEOPUU aBTOMATHUYE-CKOTrO
ynpasienus», «lludpoBoe peryamupoBanue B 3IEKTPOMEXAHHYECKUX CHCTE-MaXx.

3HaHUS W yMEHUS, NPUOOpPETEHHbIE MPU OCBOCHUU JIAHHOW JHUCIUTLUIMHBI,
peaNnu3yroTCs CTYJACHTOM TMPH BBITIOJIHEHUH HAYYHO-UCCIIEIOBATEIBCKON padOThl U
MIPOXO0XKJAEHUH I'OCYAAPCTBEHHOW UTOTOBOM aTTeCTalluN

3. CTPYKTYPA U COAEP KAHUE JUCHUITJIMHBI
3.1. PacnpeaesieHre y4eOHBIX YaCOB 10 TeMaM AMCHUILIMHBI M BUIAM 3aHATHI

HanmenoBanue tem KonuuecTBo yacos
(conmepxaTenbHbIX MOYJIEN) (ounas popma)
B ToM uncne
Bcero Jlexuuu | Ilpaxt. |Jlabop. CPC
(CemuH.)

3/16 2/1 1/15

Tema 1. Bsoouwie nonoowcenus. Lenu u
3a0a4u Kypca

Tema 2. Ananuz u onmumuzayus
aneopummos ynpagieHus 16/16 3/- 10/1 3/15
MUKPONPOYECCOPHbIMU CUCTNEMAMU
Tewma 3. Hasnauenue, ¢hynxyuu u
001acmb NPUMEHEeHUs1 ONepayuoHHbvLe
cucmembl peanrbHO20 6peMeHU
8CMpaUBaemMbvlx cucmem

Tewma 4. I[Ipoepammnas peanuzayus
cucmem ynpasnenus na 6aze FreeRTOS 16/22 3/- 10/2 3/20
Mukpoxkoumpoiepos AVR

Tema 5. IIpoepammuposanue
MUKPOKOHmMpOanepoe cemeticmea ARM c
UCNONIb308AHUEM CINAHOAPTHBIX

16/21 3/- 10/1 3/20

17/22 3/- 10/2 4/20
oubuomex nepughepuu
Mukpokoumponnepos ARM cemeticmesa
STM32.
Tema 6. Paboma c FreeRTOS
Mukpoxoumponepos ARM cemeticmea 18/23 3/1 1172 4/20
STM32
KonTakTHas paboTa (IOMOTHUTEIbHAS) 4/6
Kypcogas pabora (IpoekT)
HToro no BuaaM 3aHsTHI 90/126 17/2 51/8 18/110
Konmponw 72/36

Hroro: 162/162 17/2 51/8 18/110




(I)OpMI/IPOBaHI/Ie KOMIIETEeHIIUH B pe3yJjbTaTe 0CBOCHUA TEM JUCHHUIIINHDI

Y — TeMbl AUCIUTIIIMHBI, HAlleJIEHHBIE Ha BBIPAOOTKY
KOMITETCHITUH
[1K-2 Tewmsil, 2,3,4,5,6
I1K-3 Temnil, 2,3,4,5,6
3.2. Jlekuun

Tema 1. BBoanble noJio:xkenns. Lean u 3anauu Kypcea.

ConepxaHue TeMbl 1:

Brenenue. TpeboBanust k mporpaMMHOMY O0OECIIEYEHUIO BCTPAUBAEMbBIX
MHUKPOIIPOLIECCOPHBIX CUCTEM.

Tema 2. AHAJIU3 ¥ ONTUMHU3ALMS AJITOPUTMOB yYIIPABJIEHUSA
MHKPONPOLECCOPHBIMHM CHCTEMAMHU.

ConeprxkaHue TeMbl 2:

dopMUpoBaHUE ONTUMAIBHBIX AJITOPUTMOB W TPOTPAMMHOTO OOECTICUCHHSI
BCTPAaMBAEMbIX MHUKPOIPOIIECCOPHBIX CHCTEM C YYE€TOM OCOOCHHOCTH apXUTEKTYPHI
MUKPOKOHTPOJIIEpOB. Pa3paboTka 6€30macHBIX aIrOPUTMOB U MPOTPAMM.

Tema 3. HaznaueHue, PyHKIUM U 00,1aCTh IPUMEHEHUS ONlePALIMOHHbIE
CHCTEMbI PeaJIbHOI0 BPEMEHH BCTPANBAECMbIX CHCTEM.

ConepxxaHue TeMsl 3:

HeoOxoauMocTh TpPUMEHEHUs OINEpPAlMOHHBIX CHCTEM pPEAJIbHOTO BPEMEHHU.
Kakne BuApl ONEpallMOHHBIX CUCTEM peanbHOro BpemeHu. [lonartne «3amaua»
«Comporpammay. DyHKIHM TUIAHUPOBINMKA 3adad. Buasl MHOro3aJadyHOCTH.
[IpropuTeThl 33124 ONEPALIMOHHBIX CUCTEM PEAIBHOTO BPEMEHH.

Tewma 4. IIporpamMmHasi peaju3anusi cucTeMm ynpapJieHusi Ha 0a3e FreeRTOS
MHK-POKOHTpoLIepoB AVR.

ConeprxaHue TeMBI 4:

Oco0eHHOCTH YCTaHOBKM ONEPAllMOHHONM CHCTEMBI PpEajbHOrO0 BpEMEHHU
FreeRTOS nns muxpoxontposiiepoB AVR. API ¢ynkuuu FreeRTOS. Iloctpoenue
nporpamMm yIpaBjieHUs OOJBIIMM YHUCIOM OOBEKTOB aBTOMATH3AI[MU IMPU TOMOIIU
FreeRTOS. Orpannuennss Ha wucnois3oBanue FreeRTOS jmng  ynpaienus
TEXHOJIOTUYECKUMH MPOLECCAMHU.
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Tema 5. IlporpaMMupoBaHre MUKPOKOHTPOJLIEPOB ceMelicTBa ARM ¢
HCI0JIb30BAHMEM CTAHAAPTHBIX 0M0JIMOTEK Nepupepruu MUKPOKOHTPOJJIEPOB
ARM cemeiictBa STM32.

ConepkaHue TEMBI 5:

CrpykTypHas cxeMa MUKPOKOHTpOJuIepoB ceMerictBa ARM, pacnipenenenue
naMsTH, PETUCTPBI OOIIETO Ha3HAUEHUS U PErHCTPhI BBOA/BbIBOIa. OCHOBHBIE
(byHKIIMOHATIbHBIE OJIOKU U iepedupHitHbIE MOTYJTH MUKPOKOHTposuiepoB STM32.

Tema 6. Padora ¢ FreeRTOS mukpokonTposiepoB ARM cemeiictea STM32.

ConepkaHue TeMBbI 6:

Oco0EHHOCTH YCTAHOBKH OMEPALIMOHHON CUCTEMbBI PEAIbHOTO BPEMEHH
FreeRTOS nnsa mukpokontposuiepoB STM32. API pynkuuu FreeRTOS. ITocTtpoenue
pOrpamMM yIpaBieHUs OOJBITUM YUCIOM 00BEKTOB aBTOMATHU3AITUHU TIPH TOMOIIIH
FreeRTOS.

3.3. IlIpakTnyeckue (CeMUHAPCKHE)3aAHATHS

B cootBeTcTBUUM ¢ y4eOHBIM IIaHOM IUCHUIIIUHBEL «[IporpammHas peanmzamnus
MUKPOIIPOLIECCOPHBIX ~ CUCTEM)»  MPAKTUYECKUE  (CEMHHApPCKHUE)  3aHSITHSL  HE
PEIYCMOTPEHBI.

3.4. JlabopaTopHbie padoThI

No Tema paboTsr O6bvem, | Jlureparypa
/i yac.
O4H/
3204H/
OYH-
3204H

AHanu3 1 ONTUMHU3ALKUS AITOPUTMOB YIIPABICHUS
MHUKPONPOLIECCOPHBIMU CUCTEMaMU

10/1 [6, 7]

Haznauenue, pyHkuuu u o6macte IpUMEHEHUS ONIEpAllUOHHbBIE
CUCTEMBI peaJbHOTO BPEMEHHU BCTPAUBAEMBIX CUCTEM.

10/1 [6, 7]

[TporpammMHas peanusanus CUCTEM yIpaBieHUs Ha 0a3e

FreeRTOS MuxpokontposiepoB AVR 1072 16, 7]

IIporpaMMupoBaHre MUKPOKOHTPOJIIIEPOB cemeiicTBa ARM ¢
4 WCIIOIb30BAaHUEM CTaHJIAPTHBIX OMOIMOTEK repudepun 10/2 [6, 7]
MuKpokoHTpouiepoB ARM cemelictea STM32

Pa6ota ¢ FreeRTOS mukpoxonTposuiepoB ARM cemeiicTBa
STM32. 11/2 [6, 7]

Uroro: 51/8
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3.5. CamocrosiTesibHasi padoTa cTyleHTa

Ne Bunel camocToaTenbHON pabOTHI CTYJEHTA O0bem,
n/m yac.
OYH/0YH-
3204/3204H
1 N3ydeHue JIEKIMOHHOTO MaTepualia 5/30
2 [ToaroToBKa K NPaKTUYECKUM 3aHATUSIM -
3 IToaroroBka K J1abopaTOpHBIM paboTam 13/80
4 BrinonHeHne KypcoBOro nmpoekTa -
5 Brimonaenne KypcoBoi paboTsl -
6 BrinonHeHne HHAMBUIYATBHOTO 3aaHUS -
UTOro: 18/110

3.6. UnauBuayaibHOe 3aJaHUE, KYPCOBOM MpoeKT (padora)

B cooTtBercTBUM ¢ y4eOHBIM IIaHOM IuCHUIUIMHBI «lIporpammHuas peanusanus
MUKPOIIPOLIECCOPHBIX CHCTEM» HWHAMBUIAYAIBHOIO 3aJaHUs U KypCOBOM INPOEKT HE
IIPETYCMOTPEHBI.

4. ®OHJI OIEHOYHBLIX CPE/ICTB

4.1. Kputepum 1 mKaJbl 1Jisi HHTETPUPOBAHHOM OLIEHKU YPOBHS
¢popMHUPOBAHHOCTH KOMIIETCHIUIA
Cocmasasaiowas KomnemeHyuu — nOJTHOMA 3HAHUL

HYJIEBOMl YpOBEHb: HEBEpPHbIC, HE apryMEHTHPOBAaHHBbIC, C MHOXECTBOM TIpPYyOBIX
OIIMOOK OTBETHI HA BOMPOCHI. YPOBEHb 3HAHUI HUKE MUHUMAJIbHBIX TPEOOBAHUIA;
MUHHUMAJIbHBI YpPOBEHb: JaHbl HE TOJHBIE, HETOYHbIE W HEAPTYMEHTHUPOBAHHBIE
OTBETHl Ha BOMPOCHI. JIOMyIIEeHO MHOTO TPyObIX OMIMOOK. YPOBEHb 3HAHHWM HUXKE
MUHUMAJIBHBIX TPEOOBAHUM;

IIOPOTOBBIM YPOBEHB: JAaHbl HEIOCTATOYHO ITOJIHBIC, TOYHBIE U apIryMEHTHUPOBAHHBIC
OTBETHI Ha BONPOCHL. 1[10X0 3HaeT TepMUHBI, ONPENEIECHNUS U MOHATUS;, OCHOBHBIE
3aKOHOMEPHOCTH, COOTHOIICHUS, TIPUHLIUIIBL. J{OMyIIeHO MHOTO HErpyObIX OIIMOOK;

CPEAHUMN YPOBEHb: JIaHBI TIOCTATOYHO MOJIHBIE, TOUYHBIE U APTYMEHTUPOBAHHBIE OTBETHI
Ha BOIPOCBHL. B 1EenoM 3HaeT TEPMHUHBI, ONPENCIECHHUS W IOHATUS;, OCHOBHBIE
3aKOHOMEPHOCTH, COOTHOUIEHMS, NPUHUUNBL. JIOMyIIEHO HECKONBbKO HErpyObIX
OIINOOK;

IIPOJABUHYTHIM YPOBEHB: JaHbI IOJHBIE, TOYHBIE U APTYMEHTHUPOBAHHBIE OTBETHI HA
BONPOCHL. 3HAET TEPMUHBI, ONPENEIECHUS W TOHSATHS, OCHOBHBIE 3aKOHOMEPHOCTH,
COOTHOIIEHUS, MPUHLHUIIBL. J[OMYIIIEHO HECKOJIBKO HETPYObIX OIINOOK;

BBICOKMM YPOBEHb: JaHbl IIOJHBIE, TOYHBIE W APrYMEHTUPOBAHHBIE OTBETHI Ha
BOIIPOCHI. 3HAET TEPMUHBI, ONPEIEICHUS U TOHITHS; OCHOBHBIE 3aKOHOMEPHOCTH,
COOTHOILIECHMS, IPUHIMIIBEI. J[OIyIIEHO HECKOJIBKO HETOYHOCTEH.

COCW!CZ@]Z}Z}OM/;CZ}Z KoOMnemenyuu — yMernus




HYJIEBOM YPOBEHB: IOJHOE OTCYTCTBUE ITOHUMAHUS CYTH METOJMKHU PELICHUS 3a4a4H,

JIOTTYIIIEHO MHOKECTBO IPyOEeHIINX OMMOOK / 3a7]aHus HE BBITIOIHEHBI BOOOIIIE;
MUHUMAJIbHBIN YPOBEHB: CJIa00€ TOHMMAaHHWE CYTH METOJIWKH DEIICHUs 3ajauu,
JOTyIIeHbl TpyObie ommOku. PermeHust He obocHoBaHbl. He ymeeT HCoOnb30BaTh
HOPMAaTUBHO-TEXHUYECKYIO JIUTEPATYPY;

MOPOTOBBI YPOBEHb: JIOCTATOYHOE MMOHUMAHHWE CYTH METOJWKHU DEUICHHS 3ajauH,
nomyiieHsl  omuOku. Pemennss He Bcerma OOOCHOBaHBL. YMEET HCIOJIb30BaTh
HOPMAaTHBHO-TEXHHUYECKYI0 JjTeparypy. Cnabo OpHEHTHPYETCS B  CICHUATBHOM
HAay4YHOM JINTEPATYPE;

CpCI[HHfI YPOBCHBL: B LCJIOM IIOHHMMACT CYTb MCTOAMKH PCIICHHA 3aaa4du, AOITYIICHDLI

ommOKu. Pemenns He Bcerga 00OCHOBAaHBI. YMEET WCIHOJIB30BaTh HOPMATHBHO-
TEXHUYECKYIO U CIICITUATbHYIO HAYYHYIO JIUTEPaTypYy;

MPOJIBUHYTHI ypOBEHb: B IIEJIOM ITOHMMAeT CyTh METOJUKH PEUICHHS 3a/1a4H,
JoMyIeHbl  HeTOYHOCTH. CrmocoOeH 00OCHOBAaTh peIIeHUS. YMEET HCIIOIb30BaTh
HOPMATUBHO-TEXHUUYECKYIO U CIICIUATBHYIO HAYYHYIO JIUTEPATYPY;

BBICOKHH YPOBEHB: TOHUMAET CyTh METOAMKH pemieHus 3anaun. CrocodeH 000CHOBATh

peleHus. YMEET UCIIOIb30BaTh HOPMATUBHO-TEXHUYECKYIO U CIIEHHUAIIbHYIO HAYYHYIO
JIUTEPATYPY, IEPELOBOM OIIBIT.

Cocmasnarowas komnemenyuu — 61a0eHue HagblKamu
HYJIEBOM YpPOBEHb. HE JEMOHCTPUPYET BJIAJACHUE HABBIKAMH BBINOJHECHHUS
npodecCHOHANbHBIX 3a/1a4. He MOKeT BBINOJIHUTD 3a1aHMUS;
MUHHMMAaJbHBI YPOBEHb. HE JAEMOHCTPUPYET BJIAJICHUE HABBIKAMHU BBIIIOJHEHUS
npoecCHOHANBHBIX  3a1ad. VICObITBIBA€T  CYUIECTBEHHBIE TPYAHOCTH IIpH
BBITIOJTHEHNHN OTAEIbHBIX 3aJaHUN;

HOpOFOBBIﬁ YPOBCHL: BJIaJICCT HABbIKAMM BBIIIOJIHCHUA HpO(l)eCCI/IOHaJ'IBHBIX 3agad Ha

MIOPOTOBOM YPOBHE. 3a/1aHHsl BBIIOJHAET MEJIJIEHHO U HEKAYECTBEHHO;
CpEIlHUI YPOBEHb: BJAJIEET HABbIKAMU BBIMOJHEHUS MNPOGEeCcCHOHATBHBIX 3a]ad.
3aaHusl BBIOJIHSET HA CPEJIHEM YPOBHE 110 OBICTPOTE U KAYECTBY;

MPOJBUHYTBHI  YPOBEHb: BJAJCET YBEPEHHBIMH  HABBIKAMH  BBINOJIHEHUS
npodecCHOHANIbHBIX 3a/lay. BBICTpPO M KauyeCTBEHHO BBIMOJHSET 3aJaHUsl, UHOTAA
JIONTyCKasi HE3HAUYUTENIbHBIE OTPENTHOCTH;

BBICOKHW  YpOBEHb:  BIAJCET  yBEPEHHbIMM  HABBIKAMM  BBIIIOJIHEHHS
npo(ecCHOHANBHBIX 3a7ad. BBICTPO M KAYeCTBEHHO BBIMOJIHACT 3aJaHUs, MpH
HEOOXOMMOCTH IEMOHCTPUPYS TBOPUYECKUN TOIXO/.

Obobwennas oyenka cghopmuposanHoCmu KOMnemeHyull

HYJIEBO YpPOBEHb: Ha HYJEBOM YPOBHE C(HOPMHpOBAHBI: BCE COCTABISAIOLINE; OJHA

WJIU JIB€ U3 TPEX, OCTalbHbIE — Ha 00JIe€ BHICOKOM YPOBHE;
MUHUMAJIbHBI  ypOBEHb: HAa MHUHHUMAJIBHOM YpOBHE C(OPMHUPOBAHBI: BCE
COCTABJISIFONIME; OJTHA WM JIBE U3 TPEX, OCTaJIbHbIE — HA 00JIe€ BRLICOKOM YPOBHE;

NOpPOTOBBI YPOBEHBb: HAa MOPOrOBOM YpPOBHE C(POPMHUPOBAHBI: BCE COCTABJISIIOLIMUE;

OJIHA WJIM JIBE U3 TPEX, OCTANIbHBIE — HA 00JIE€ BBICOKOM YPOBHE;

CpEeHUI YPOBEHb: Ha CpPEAHEM YpOBHE C(HOPMUPOBAHBI: BCE COCTABIIAIONINE; OJIHA

WJIM JIBE U3 TPEX, OCTAJIbHbIE — HA 00JIee BHICOKOM YPOBHE;



- TPOABUHYTHIA ypOBEHb: Ha TMPOJBHUHYTOM YypOBHE C(OpPMUpOBAHBI: BCE
COCTABJISIFOIIME; OJTHA WJIM ABE U3 TPEX, OCTAJIbHBIE — HA BBICOKOM YPOBHE;

- BBICOKHMU YypOBEHb: Ha BBICOKOM YypOBHE C(HOPMUPOBAHBI BCE COCTABJISIONINE
KOMIIETCHITUH.

4.2 Bonpocsl K 3K3aMeHYy U IpUMep IK3aMEHAIMOHHOT0 OWieTa

1. Tlosichute u3BecTHble Bam cmocoObl MOCTpOEHUs MporpamM YINpaBieHUs
OOJIBIINM KOJI-BOM OOBEKTOB.

2. Tlosicaure 0COOEHHOCTH YIIPaBJICHUS CUMBOJIBHBIMH
KUIKOKPUCTANIMYECKUMH JUcIiiesMd. KakoBbl 00si3aTenbHBIE ATambl MpU paboTe ¢
TaKUMH UHIUKATOPAMHU.

3. TlosicHute HEOOXOIUMOCTh IPUMEHEHHS ONEPALMOHHBIX CUCTEM PEATBHOIO
BpeMeHU. Kakue BUbpl OnepaliMOHHbIX CUCTEM PEaJIbHOTO BPEMEHU BaM U3BECTHBI?

4. KakoBbl (QYHKIUHM IUIAHUPOBILMKA OIEPAllMOHHBIX CUCTEM pPEabHOTO
Bpemenu? [losicauTe anroput™ (pyHKUMOHUPOBAHUS JIAHUPOBIIMKA 331a4.

5. Yto Takoe MpUOPHUTETHI 3a/1a4 ONEPALUOHHBIX CUCTEM PEAIBHOIO BPEMEHHU.
[Tosicaute n3BectHpie Bam BUABI MHOT03a/1a4HOCTH.

6. Uro Takoe CHUCTEMHBIN TUK ONEPALMOHHON CHCTEMBI PEAIbHOTO BPEMEHU?
Hc-xons U3 KakuxX NPUHIIMIIOB BBIOMPAETCA YacTOTa CJIEJOBAaHUS CUCTEMHBIX THKOB
ONEPALMOHHBIX CUCTEM PEATBLHOTO BPEMEHU?

7. B ueM cocrout otiauume «3amaun» OT «ComporpamMmbl» ONEPALMOHHBIX
CHCTEM PEAIBHOTO BPEMEHHU?

8.  Onmmmre BO3MOXKHBIE COCTOSHHAA «3aJadnm» OINEPAlMOHHOW CHUCTEMBI
peanbHOro Bpemenu FreeRTOS.

9. Uto Ttakoe API dbyHKmmm ympaBieHHS 3a7adaMu OMEPAMOHHON CHUCTEMBI
peanbHOro BpeMeHu FreeRTOS

10. OnwummTe npoOaeMbl OpraHu3aliy YIpaBIeHUs] OJHUM 00BEKTOM Pa3HbIMU
«3agadamu». Kakue crocoObl pemeHusi 3tux npoodinem B cpene FreeRTOS Bawm
U3BECTHBI?

11. Yto Takoe MBIOTEKC M KaK €ro ucnoias3oBaTh? [IpuBeauTe npumepsl.

12. Ilonsarue «ouepeneit» FreeRTOS. B kakux ciyuaax u nouemy B FreeRTOS
HEOOXOMMO UCIOJIb30BaTh OUEPE/, a He TII00aIbHbIe IEpeMEHHbIE?

13. Onummure OTIMYMTEIbHBIE OCOOCHHOCTHM  ApXWUTEKTYPHBIE  OTJIMYUSA
nporieccopoB x86 (Habop komang CISC) u ARM (rabop xkomang RISC)

14. Kakue Bub1 MUKpOKOHTpOJUIepoB cepun Cortex Bam uzBectHsl? KakoBo ux
Ha3Ha4YeHHe?

15. Onummre 0COOEHHOCTH NIMHHOW apXUTEKTYpbl MUKPOKOHTPOJUIEPOB CEPUU
Cortex-M3

16. OnummTe Ha3HAYEHUE UM OCHOBHBIE BO3MOXHOCTH TaimMepa SysTick
MHUKPOKOHTpPOJIEpoB cepun STM32.



10

I'OYBIIO «/loHenkuii HAMOHAJBLHBIN TEXHUYECKUH YHHBEPCUTET»

[Iporpamma: MarmcTparypa
(bakayiaBpHar, CrielHaInTET, MarkuCTpaTypa)
Hanpaienue noaroToBku (CrnennuaibHOCTD): 13.04.02 «OneKkTposHEpreTUKa U
QJICKTPOTCXHUKA»
(koJ1, Ha3BaHHUE)
Hanpasnennocts (npo¢uis): DNeKTpoMeXaHN4eCKUe CUCTEMBI aBTOMaTH3aI[U

Y 3JIEKTPOIIPHBOT

(Ha3BaHME)

Cewmectp: OCeHHHMI cemecTp yuebHoro rona 2025-2026r.r.
VYueOHast qUCIUIUTNHA: [IporpammHas peanu3anus MEKPOIIPOIIECCOPHBIX CHCTEM
BUJIET Nel

1. KakoBbl (yHKIIMU IJIAHUPOBILIMKA ONEPALMOHHBIX cUCTeM peajbHOro BpeMeHu? lloscHure

AJIrOpUTM (bYHKHI/IOHI/IpOBaHI/IH INIAaHUPOBHIMKA 3a/1a4.

2. OnumuTe OTIMYUTENbHBIE OCOOCHHOCTH apXUTEKTYPHBIE OTIAMYMS HpolieccopoB x86 (Habop

komans CISC) u ARM (nabop xomang RISC)

YTBepkaeHO Ha 3aceaHuH Kadeapsl DNeKTpOnpUBOJ U aBTOMATH3aLUs TPOMBIIUICHHBIX
YCTaHOBOK
(HanMeHoBaHUe Kadepbl MOJIHOCTHIO)

[IpoTokon N or . 20 r.
3aB. kadenpoit Pozkapsika [1.1.

(Tonuce) (©.1.0.)
DK3aMeHaTop JlaBmoHokA.B.

(Tonucey) (®.1.0.)

4.3 Kpurepumu onieHUBaHUA

CpencTBamMu OIICHUBAHUS SIBISIOTCA:
— BBITIOJTHEHUE JTA0OPATOPHBIX padoT;
— 3allMTa OTYETOB MO JTAOOPATOPHBIM padoTaMm;

HeoOxonumoe yciioBue 3auéra sl CTyACHTOB O4yHON (opmbl oOydeHus (60

OaJIJIOB): BBIMOJHEHUE U 3alUTa OTYETOB MO Ja0OPATOPHBIM pabOTaM.

BoHycHbIe OaJlIbl: IONOJHUTENbHBIE OMPOCHI HA JTAOOPATOPHBIX padoTax — A0 2

0aJI0B 3a OMpoc.

BrimonHenne Bcex J1a0OpaTOpHBIX  pabOT, TPEIYCMOTPEHHBIX  y4eOHO-

METOIUYCCKON KapTOW TUCITUILIMHBI SBJISICTCS 00S3aTCIbHBIM.
3ammTa J1abopaTOpHBIX PabOT, IPOBOAUTCS B BUAC coOOECEeT0BaHUS.

Texkymuid KOHTPOJIb 3HAHUN CTYJICHTOB [MPOU3BOJIUTCSA II0 pe3yJibTaTaM
BBITIOJIHEHUS  JTAOOPATOpPHBIX  paboOT, WHIWBHIYAJIbHOTO 3aJlaHus, BO BpeMs

KOHTPOJIbHBIX OMIPOCOB B X0/J1€ IPOBEICHUS 3aHATUH.
[Ipumep TekyIiero onpoca Ha 1a00paTOPHBIX paboTax

Ha npumepe tembl «lIporpammHas peanu3anusi CUCTEM YyIpaBICHHUS Ha Oasze

FreeRTOS mukpokontposnepoB AVR»:

I. Onumure BO3MOXHBIE COCTOSIHHS «3aJadyn» OMNEPAlMOHHOM CHCTEMBI

peanbHOrO BpeMeHu FreeRTOS?

2. B 4em cocrout ommmune «3amaum» OT «COmporpaMMbDy ONEPALMOHHBIX CH-

CTEM PEeaJIbHOIO BpEMEHU?
3. UTo Takoe CUCTEMHBIA THK ONEPAMOHHON CHCTEMBI PEAJIBHOIO BPEMEHN?.



11

OTBeTbl Ha BONPOCHI BXOAHOTO KOHTPOJISI YYUTHIBAIOTCA IPENOJABATEIIEM B
pe3ysbTaTax TEKyIIEero KOHTPOJIs paboThl CTyIEHTA.

[Tomyyennass omenka 1o 100-0amnbHON IIKajie OMpeAeNseT OIEHKY IO
rocygapcTBeHHoM mkaie u mkaine ECTS:

Cymma 6amioB Ouenka Ouenka
o 100-6anpHOI 1mKaie no mkasie ECTS 110 TOCYJJAPCTBEHHOM IIKAJIE
90-100 A OTIUYHO
80-89 B Xoporo
75-79 C
70-74 D y
60-69 E JOBJIETBOPUTETHLHO
35-59 F He
034 F* YIOBJIETBOPUTEIBHO

* — ¢ 003aTeNBLHBIM IMOBTOPHBIM MU3YUCHUCM OAUCHUIIIINHBIL.

4.4 IlpuMep TeKylIero Onpoca Ha NPAKTHYECKUX (CEMHUHAPCKHUX) 3aHATHAX
U J1adopaTopHBIX padoTax

VY4eOHBIM IJIaHOM MPAKTHYCCKHUC 3aHATHA HC 3aIlJIAHUPOBAHBI

4.5 KypcoBoe npoekTupoBaHue
VY4eOHbIM MJIaHOM KYpPCOBOE MIPOCKTUPOBAHKE HE 3aIJIAHUPOBAHO
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S PEKOMEHAYEMAA JIMTEPATYPA

I OcHoBHast JuTepaTypa

1. BogoBo3zoB A.M. MUKpPOKOHTpOJIEPEl JUIsI CUCTEM  aBTOMAaTUKU
[DnexkTpoHHBIN pecypc]: yuedHoe nocobue/ Bogoro3oB A.M.— DeKTpOH. TEKCTOBbIE
nanuple.— MockBa: Wudpa-Unxkenepus, 2016.— 164 c— Pexum goctyna:
http://www.iprbookshop.ru/51727.html.— 9bC «IPRbooks» — Pexum goctyma: mis
aBTOPU3HUP. MTOJIB30BATEIIEN

2. OropognukoB U.H. Mukpornponeccopnass texuuka. Beenenune B Cortex-M3
[OnexTpoHHBIM pecypc]: yuebHOoe mocobue/ OroponuukoB W.H.— Dnektpos.
TEKCTOBbIE JaHHble.— EkarepunOypr: Ypanbckuil denepanbublii yHHBepcuteT, IbC
ACB, 2015.— 116 c.— Pexum noctyma: http://www.iprbookshop.ru/68351.html.—
OBbC «IPRbooks» — PexuMm goctyna: st aBTOPU3HP. TOJIb30BaTENICH

3. benoB A.B. Mukpokontposepel AVR [DnekTpoHHBIH pecypc]: OoT a3oB
IPOrpaMMUPOBAHUS 10 CO3JaHUsl TPAKTUYECKUX ycTpoilcTB/ benoB A.B.— DnexTpoH.
TekcToBble naHHbie.— CaHkT-IletepOypr: Hayka u Texuuka, 2016.— 544 c.— Pexum
noctyna: http:/www.iprbookshop.ru/60654.html.— 3BC «IPRbooks» — Pexum
JIOCTYyTIA: JJIsl aBTOPU3HP. MOJIb30BATENEH

I1 JonmosiHUuTEILHAA JHMTEpaTypa

4. [IpakTyeckoe PYKOBOJCTBO 1o IIPOrPaMMUPOBAHUIO STM-
MUKPOKOHTPOJIJIEPOB [DNEKTpOHHBIN pecypc]: yueOHoe mocobue/ C.H. TopraeB [u
Ip.].— OIJIEKTPOH. TEKCTOBbIe JAaHHble.— Tomck: ToOMCKMI MNOJIUTEXHUYECKUN
YHUBEPCHUTET, 2015.— 111 c— Pexxum JIOCTyIA:

http://www.iprbookshop.ru/55205.html.— 3BC «IPRbooks». — Pexum nocryna: mis
aBTOPHU3HP. MOJIb30BaTENCH

5. Jlumae B.B. HaxaexHocTh W (pyHKIMOHANIbHAs OE€30MAaCHOCTh KOMIUIEKCOB
porpamMM peabHOTO BpeMEHU (JJIT MarucTpoB) [DieKTpoHHBIA pecypc]/ Jlumaen
B.B.— DnekTpoH. TekcToBbie nannbie.— CapatoB: By3zoBckoe oOpaszoBanme, 2015.—
207 c.— Pexum gocrtyna: http://www.iprbookshop.ru/27295.html.— 3BC «IPRbooks»
— PexxuM tocTyma: Juis aBTOPU3HP. TOJIb30BaTeleh



http://www.iprbookshop.ru/51727.html
http://www.iprbookshop.ru/68351.html
http://www.iprbookshop.ru/60654.html
http://www.iprbookshop.ru/55205.html
http://www.iprbookshop.ru/27295.html
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6 YYEBHO-METOJANYECKOE OBECIIEYEHUE JUCIUITJINHBI

Y4eOHo-MeTOAUYECKHE U3IaHNs, pa3padoTranHbie B [lonHTY:

6.  Metoauueckue ykazaHdhs K J1a0OpaTOpHbIM paboTamM IO JUCHUIUIMHE
"[IporpamMmMHas  peaji3anusi MUKPONPOLECCOPHBIX  cHUcTeM' (Il  CTYAEHTOB,
oOydaromuxcst 1O  Maructepckum  nporpammam  15.04.04  ABromaruzanus
TEXHOJIOTUYECKUX TporeccoB U Mpous3BojacTB U 13.04.02 DnexkrtposHepreTuka u
ANEKTPOTEXHUKA. YPOBEHb oOpa3zoBaHus: Maructparypa) / JlaBmonok A.B., -/loHenk,
JHouHTY, 2017 — 10c. (noctyn yepe3 TU4YHbI KaOUHET CTYACHTA).

7. Meroanueckue ykazaHus JIJIs1 CAaMOCTOSATEIbHOM pabOThl CTYIEHTOB 10
mucuuruinHe "lIporpaMmMHas peanu3anys MUKPOIIPOLIECCOPHBIX cucTeM" (115t
CTYJC€HTOB, OOYYaIOIIMUXCS IO MAarucTepckuM nporpammam 15.04.04 ApromaTtuzanus
TEXHOJIOTUYECKUX MPOLEccOB U Npon3BOACTB U 13.04.02 DnexkTpodHeEpreTrka u
AJIEKTPOTEXHUKA. Y POBEHBb 00pa3oBaHus: Maructparypa) / Jlapmonok A.B., - JloHerk,
JouHTY, 2017 — 12 ¢. (nocTyn uepe3 TUYHBIA KaOUHET CTY/ICHTA).

JIeKTPOHHO-UH(OPMAIIHOHHBIE PeCyPChI
ObC IOHHTY - http://donntu.org/library

7. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYHEHUE JUCIHUIIJIMHbI

1. JIeKIIMOHHBIE 3AHATHA:

YyeOnast nmabopatopusi Ne§.205a yueOHbIN KOpIyc 8 IJIsl MPOBEACHUS 3aHATUN
JEKIIMOHHOTO THIIA TPYNIOBBIX M WHAMBHIYaJbHBIX KOHCYJBTAIUH, TEKYIIETO KOH-
TPOJISL U MPOMEXKYTOUHOM aTTecTanuu (MylbTuMenuitHoe obopynosanue: 3,2Ghz/1Gb
(OC - Windows 7 (akamemmueckas moamucka DreamSparkPremium), LibreOffice
3.3.0.4 (6ecninatHas Bepcus), Google Slides (OecrutatHas Bepcusi), MyJIbTUMEIUNHBIN
MPOEKTOp, JKpaH; CHEIHAIM3UpOBaHHAs MeOeNnb: J0CKa ayIWTOpHAas, CTOJBI ayau-
TOPHBIE, CTYJIbsI YUSHUIECKUE).

2. JlabopatopHbie padoOThbI:

CrnenmanusupoBanHas jadopatopus Ne@104 yueOHBIN KOpryc 8 aJisi IpOBEACHUS
7abopaTopHbIX pPabOT, TPYNMOBBIX W HHAUBUAYATbHBIX KOHCYJIBTAIMM, TEKYIIEro
KOHTPOJII W TPOMEKYTOUHOM arrectanuu. Crnenuanu3upoBaHHOE 000pyI0Ba-HUE:
IPOrpaMMUPYEMBbIH JIOTHYeCKuid KoHTpouiep Modicon Premium, nmporpamMmmu-pyemslii
nornueckuii koHTpoimiep Modicon Twido, IIH Altivar 71, aBuratens 550 BrT.
Kommsrotrepsl P-4-3,0 iP4-3,0Ghz/O3Y512Mb/80Gb, (OC - Windows XP Professional
x86 m Windows 7 (akamemuueckass mnonnucka DreamSparkPremium), LibreOffice
3.3.0.4 (Gec-mmaTHas Bepcusi); MporpaMmHoe obecrnieueHue: s padotsl ¢ [TU dhupmel
Schneider Electric — SoMove (FDT Standalone) V2.8.3), ATV71 Communication
parameters manuals (OecraTHasi Bepcusl); CHEHMAIM3UPO-BaHHAs MeOenb: J0CKa
ayJIMTOPHAsI, CTOJIBI ayJIUTOPHBIC, CTYJIbs YUCHHYE-CKHE; IEMOHCTPA-IIMOHHBIC CTCH B
Y TUTAKATBI.


http://donntu.org/library
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3. CamocrosiTeqbHas padora:

[TomereHuss aiss CaMOCTOSITENILHON PaOOThI ¢ BO3MOXHOCTHIO TOMKIIOYCHHS K
cetu "HuTepHer" u oOecnedyeHHeM JOCTyNa B 3JIEKTPOHHYIO HHGOPMAIMOHHO-
00pa3oBaTeNbHYIO0 Cpely OpraHU3allMH: YnTajdbHbie 3aibl (KommbloTepHas TeXHUKa C
BO3MOKHOCTBIO TOAKIIOUEHUST K cetn «MHTepHEeT» M oOecnedyeHreM I0oCTymna B
NIEKTPOHHYIO0 HH(pOpMaIMoHHO-00pa3zoBarensuyto  cpeny (QMOC JIOHHTY) wu
ANEeKTpOHHO-O0nOMMoTeunyto cucremy (OBC IPRbooks), a Takke BO3MOXKHOCTBIO
WHJMBUAYAJILHOTO HEOrpaHM4YeHHOTO noctyna olOydarounuxcs B ObC u 3UOC
nocpenctsoM Wi-Fi ¢ nepcoHanbHbIX MOOMIBHBIX ycTpoicTB. OC- Microsoft Windows
7, OpenOffice 2.0.3 — obmectBennas smieH3uss MPL 2.0/ Grub loader for ALT Linux -
munersuss GNU LGPL v3/ Mozilla Firefox - munensus MPL2.0, Moodle (Modular
Object-Oriented Dynamic Learning Environment) - nuriensust GNU GPL).
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