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Paboyas nporpamMMa IMCIUIUIMHEL ¢ ANIIAPATHO-NPOrPAMMHbIE CPECTBA BCTPOCHHBIX
CHCTEeM YNpaBJIeHHsD» 171 00ydaromuxcs 110 HanpasieHuto noarotosku 03.03.03 Pagunodusuxa
(IIpodune: Pammodusmka), cocraBieHa Ha OCHOBaHMH @eIepPalIbHOTO IOCYIAPCTBEHHOTO
00pa3oBaTeNBPHOTO CTAaHAAapTa BBICHIETO O00pa3oBaHHs — OaKalaBpuaT IO HANPABICHHIO
noxroroBku 03.03.03 Pagmodusuka, yTBEp)KIEHHOTO MNPUKAa30M MUHHCTEPCTBA HAyKH W
BBICIIETO 00pasoBanus Poccuiickoit @eneparmu ot 7 aBrycra 2020 r. Ne 912 (¢ u3Mm. u J0IL).
Ilopsinka OpraHu3alyy ¥ OCYIIECTBICHHUS 00pa30BaTEIbHOM AEATENLHOCTH IO 06Pa30BaTEIBHBIM
IporpaMMaM BBICIIETO 00pa30BaHys — IporpaMmMam GakaiaBpuaTa, IporpaMmam CIeuanTnTeTa,
IporpaMMaM MarucTpaTypsl, YTBEPKICHHOIO IIPUKa30M MUHHCTEPCTBA HAYKM U BBICIIETO
obpazoBanus Poccuiickoit @enepamuu ot 06 ampens 2021 r. Ne 245 (¢ usm. u mom.), B
COOTBETCTBUHM ¢ y4EOHBIM IUIAHOM, YTBEPXKACHHBIM Y 4eHbM coBeToM PI'BOY BO «J{oul 'V s
Habopa 2024 rona.
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1. MECTO JUCLIHMITJINHLI B CTPYKTYPE OBPA3OBATEJIbHOU ITPOI'PAMMEBI

1.1. TpebGoBaHus K npeaBapUTEIbHON MOJATOTOBKE O0YYAIOUIMXCS, MPEAISCTBYIOMINE
¥ COIYTCTBYIOIIHME JUCUUIUINHBI, HA KOTOPBIX OCHOBBIBACTCS M3yUYEHUE JTAaHHOM:

JIMCUUIUIMHBL TIPOrpaMMBbl  OakajlaBpuara. paJuodJIeKTPOHHUKA, IOJNYIPOBOAHUKOBAS W
¢du3nueckas 3EKTPOHUKA, CXEMOTEXHHKA, AITOPUTMBI U SI3BIKH ITPOrPaMMHUPOBAHUSI.

1.2.  JlucuumimHbL, KypcoBble paOOTHI M MPAKTUKH, IS KOTOPBIX OCBOEHHE JAHHOM
JUCHMIUTMHBL ~ HEOOXOAMMO Kak  MpPEIIECTBYIOLIEE.  CHEIHAJIbHBIE MHUKPOIPOLECCOPHI,
MHKPOIIPOIIECCOPBI B HM3MEPHUTENBHONW TEXHHUKE, HCIIONBb3YeTCS IPU HAIMCAaHWU BBITYCKHOM
KBaJTM(PHKAIMOHHOHN pabOoTHI.

2. OIMMCAHUME JMCHUITJIMHBI

2.1.  OO6mas xapakTepucTHKa

HaumenoBanue nokazarens 3HavYeHHE MoKa3aTess
HazBanue oOpa3oBaTeIbHON MPOTPaMMBbI 03.03.03 Paguodusuka ([Iporpamma
OakanaBpuata: Pagnodusuka)
[IIudp 1 Ha3BaHUE B COOTBETCTBUU C b1.B.JIB.7.1. AnnapatHo-miporpaMMHbIe
Y4eOHBIM IIJIAHOM CpE/ICTBA BCTPOCHHBIX CHUCTEM YIIPaBJICHUS
Yactp 00pa3zoBaTesIbHOM MPOrpamMmbl BapuaTuBHas yacTth: BbIOOp 00y4aromerocs
KonuuecTBO 3a4eTHBIX €IMHULL / BCETO 4acoB 3/108

2.2.  Pacmpenenenue 4acoB 1o Gpopmam U nepuogam 00ydeHusl

OO0111e€ KOJINYECTBO YaCOB
o = CcaMoCTOS-
®opma e | 38 6 o o
> | g JeKIu- | jJabopa- | MpaKkTH- | TEIbHOU opma
o0y4eHus 2 3 BCETO
s OHHBIX | TOPHBIX | YECKHX | paboThI + KOHTPOJIS
KOHTPOJIb
Ounas, Bcero 4 7 17 34 - 57 108 3a4eT

3. LEJU JUCIUTUIMHBI

dopMuUpoBaHHWE Yy CTYACHTOB 0a30BBIX TMpEACTaBICHUH 00 OOIMX MNPUHIUIIAX
ABTOMATUYECKOIO YMNPABJICHHUS B TEXHUYECKUX CHUCTEMaX, a TAKXKE H3YUYCHHE alMapaTHbIX U
MPOTPaMMHBIX CPEJICTB, UCTIONB3YEMbIX JIJIsl CO3JJaHUs U (DYHKIITMOHUPOBAHUS TAKUX CHUCTEM.

4. KOMITETEHIIMN OBYYAIOIMET'OCA, @OPMUPYEMBIE B PE3YJIBTATE
OCBOEHMA KOMIIOHEHTA OBPA30OBATEJIBHOU ITPOI'PAMMEI, X NH/IMKATOPBI
N TINTAHUPYEMBIE PE3VIJIbTATBI ObBYUYEHU A

4.1. KomnereHuuu

Komnerenmuun WNHaukaTopsl ‘ Pe3ynbTaTsl 00yueHus

TIK-1. Ob6namaer T1K-1.3. O6namgaer IIK-1.3.1. 3Haer CcOBpEeMEHHBIC

JOCTaTOYHBIMU 3HAHUSMHU B | IOCTAaTOYHBIMU UH(POpPMAIIMOHHBIE  TEXHOJIOTHUH,

o0acTv MaTEMaTHYECKUX U | 3HAHUSIMH OCHOB MIpUKJIaIHbIE IpOrpaMMHBIE

¢u3nUecKux HayK, OCHOB u(POBOM TEXHUKHU U CPEICTBA, MPUHLUIBI CO3JaHUA

M (poBON TEXHUKH U MH(OPMALIMOHHBIX uudpoBoit TEXHUKH nu

MH(POPMAIMOHHBIX TEXHOJIOTHH, UCIOJIb30BaHUS MH()OPMAITMOHHBIX

TEXHOJIOTUH, HEO0OXOIUMBIMU MTPH TEXHOJIOTHUM.

HEOO0XOAUMBIMU TIPU IIPOBEACHUYU HAY4YHO- IIK-1.3.1. VYmerer  co3naBaTh

IIPOBEJICHUHU HAYYHO- HCCIIEI0BATEIBCKAX nHGOpPMALlMOHHBIE U  IU(PPOBBIE
CpeAcTBa  HEOOXOAMMBIME  IIpH




4

UCCIIEI0BATEIbCKUX PadoOT
U 110 TPOQHITIO MTOTOTOBKH.

pabot mo npoduiIro
MIOJITOTOBKH.

MPOBEICHUU
HCCJIEIOBATEILCKUX PadoT.

Hay4HO-

5.

ITPOI'PAMMA JJUCLHUAITJIMHBI

HasBanue TeMsl ‘

Kpartkoe conepskanue TeMbl (BOIPOCHI TEMBbI)

Pa3nes 1. bazoBble 0C00eHHOCTH MUKPOKOHTPOJLJIEPHOM apXHTEKTYPbI

1. 3uakomMcTBO C 1.1. MEKpOIIpOLIECCOp U €r0 apXUTEKTYPHI.
MUKPONPOLIECCOPHBIMU U
porpol P 1.2. IlpumeHeHNE MUKPOIIPOLIECCOPOB.
MUKPOKOHTPOJIJICPHBIMU ;
CHCTEMAMIL. .3. MUKpPOKOHTPOJUIEP U €r0 CBA3b C MUKPOIIPOLIECCOPOM.
1.4. Cepbl npuMeHEHUSI MUKPOKOHTPOJIJIEPOB.
2. Cpencra paspaboTku | 2 1, HHTerpupoBaHHbIe CpeIbl pa3paboTKH.
st
A 2.2. IIponiecc KOMIUIISALIMY.
MUKPOKOHTPOJUIEPHBIX 5
CHCTEM. 2.3. IIpouecc cOOpPKU MUKPOIIPOTPAMMBI.
2.4. 3arpy3ka MUKpPOIIPOTpaMMBbI B KOHTPOJLIED.
2.5. OcoOGEHHOCTH IPOrpaMMHUPOBAHUS 11l MUKPOKOHTPOJLIIEPA.
3. Hudporoii BBOA 1 3.1. CxeMOTexXHUKa [TOPTOB BBOJIa-BHIBOJIA.
BBIBO/I. 3.2. CkopocTh pabOTHI OPTOB M OTPAHUYCHHS 0 HATPy30YHOH

CITOCOOHOCTH.
3.3. IlporpammHasi paboTa ¢ mopTaMu BBOJIa-BBHIBOJIA.

4, AHaJIOTOBBIN BBOI U
IIUPOTHO-UMITYJIbCHAS

4.1. IlpuHuunsl aHanoro-1uppoBoro NpeodpazoBaHusl.
4.2. OcHoBHbIe xapaktepuctrka ALl B MUKpOKOHTpOIIIEpE.

MOJTYJISIIUSL. 4.3. IIporpammuas padota ¢ moayaem ALIIL.
5. KoMMyHMKamoHHbII 5.1. [IpuHIMIBI OpraHU3allMi AaCHHXPOHHOI'O KaHasa CBS3H.
untepoeiic USART. 5.2. XapakTepuCTHKHU U CKOpOcTh paboThl uHTEpdeiica USART.

5.3. USART 15 cBsi3U C IEPCOHATIBHBIM KOMITBIOTEPOM.
5.1. USART pnnsi cBsI3U ¢ APYTHUM MUKPOKOHTPOJLIEPOM.

Pasnea 2. [IpoaBHHYTBIe BO3MOKHOCTH MUKPOKOHTPOJLJIEPHOI apXUTEKTYPbI

6. [IpepriBanus B
MHUKPOKOHTPOJIIEPHBIX
CHCTEMax.

6.1. KoHTposuiep npepbiBaHui.

6.2. [IpuopuTeTsl NpEpHIBAHNM.

6.3. IlpepbiBaHus, reHepupyeMmble CHCTEMHOIN mnepudepueit
poueccopa.

7. [IponBunyTHIE
BO3MO>XHOCTH
MUKPOKOHTPOJUIEPHBIX
CHCTEM.

7.1. 3amanue ocoObIX peKUMOB PAOOTHI si/Ipa Ipoleccopa.
7.2. TloBblllleHHE XapaKTEPUCTUK OJIOKOB mepudepuu, 3a CUET
WCIIOJIb30BaHMUSI HATHBHOTO KOJIa MHKPOKOHTPOJLIEPA.

8. MexaHMU3MEI
0ecrpoBOTHOTO
B3aHMOJCHCTBUS C
MHUKPOKOHTPOJIIIEPOM.

8.1. IIpoToxoi bluetooth a1t MUKPOKOHTPOJIIIEPOB.

8.2. [IpuémonepenaTunk Ha yactorax 433\315 MI1.

8.3. Moaynb nyruiekcHOM cBsizu nr24.

8.4. Mexanu3m 0ecrpoBOAHOTO OECKOHTAKTHOTO CUUTBHIBAHUS

rfid.

9. UcnonHuTeNnbHBIE
YCTpOMCTBA I
MHUKPOKOHTPOJLJIEPOB.

9.1. lllaroBsle ABUTATENH.

9.2. DnekTpoMarHUTHbIE U OECKOHTAKTHBIE pelie.

9.3. CepBOMOTODSI.

9.4. lllnng-naneny Juisi COEAMHEHUS UCTIOJIHUTEIBHBIX YCTPOUCTB
Y MUKPO3JIEKTPOHHBIX CHCTEM.

10. MHEKpPOKOHTPOJLIED,
KaK U3MepHUTeIbHas
crcTeMa.

10.1. Ananoro-mudpoBoe mpeoOpa3oBaHUE B
MUKPOKOHTPOJIIIEPE.
10.2. AHayIOrOBBIE TATYUKHA M KX OTPAHUYECHUS.
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10.3. [IponopuroHanbHO UHTETPATbHO  JU(depeHIUPYOIUit
peryJsTop.
10.4. ABTOMaTH3UPOBAHHbIE CUCTEMBI C 00OPaTHOM CBSI3BIO.

6. CTPYKTVYPA U COAEPXXAHUE JUCLHUITIIMHBI

6.1. ®opma oOyuenus — ouHas, Kypc — 4, cemectp — 7

HanmeHoBaHUs pa3/ieioB ¥ TEM Kosriectso wacos
Jlexu. | Jla6op. | IIpakt. | CPC+K | Beero

Paznen 1. bazoBbie 0cOOEHHOCTH 8 16 - 29 53
MHUKPOKOHTPOJUICPHOIN apXUTEKTYPhI
1. 3HaKOMCTBO ¢ MUKPOIIPOLIECCOPHBIMU H 2 3 - 5 10
MHUKPOKOHTPOJUICPHBIMH CUCTEMaMH.
2. CpencrtBa pa3paboTKu 1Jist 1 3 - 7 11
MHUKPOKOHTPOJUICPHBIX CUCTEM.
3. IudpoBoii BBOJ ¥ BHIBOJI. 2 3 - 6 11
4. AHanoroBbli BBOJ U UIMPOTHO-UMITYJIbCHAS 2 4 - 5 11
MOTYJISIIIHSL.
5. Kommynukarmonnsiii uarepdeiic USART. 1 3 - 6 10
Paznen 2. [IpoaBUHYTHIE BOBMOXHOCTH 9 18 - 28 55
MHUKPOKOHTPOJIJICPHOW apXHUTEKTYPBI
6. [IpepriBaHUsT B MUKPOKOHTPOJUICPHBIX 2 4 - 5 11
CHCTEMaX.
7. [IponBUHYTHIE BO3MOKHOCTHU 2 4 - 6 12
MHUKPOKOHTPOJUICPHBIX CHCTEM.
8. MexaHu3Mbl OECTIPOBOTHOTO 2 3 - 5 10
B3aMMOJICHCTBUS C MUKPOKOHTPOJIIEPOM.
9. McnonHuTeNbHBIE YCTPOICTBA IS 1 3 - 7 11
MHUKPOKOHTPOJIJICPOB.
10. MuKpoKOHTpoOJuIep, KaK U3MEPUTEIIbHAS 2 4 - 5 11
CUCTEMA.
NTOI'O ITO KOMITOHEHTY OIIOIT 17 34 - 57 108

1. OLEHOYHBIE MATEPUAJIBI (CPEACTBA) JULA TEKYIIEI'O KOHTPOJIA
YCIIEBAEMOCTH, IPOMEXYTOYHOU ATTECTALINN

7.1.  KoHTpoJsIbHBIE BOIIPOCHI

Pasnen 1

1. Yro Takoe MUKPOIIPOLIECCOP U KAKOBBI €70 OCHOBHBIE MPUHIUIIBI PaOOTHI?

2. Kakue Tumbsl KOMaHJ HCHOJB3YIOTCS B MHKPOINPOLIECCOPAX M KAaK OHU BIMSIOT Ha
BBITIOJTHEHHE OTIepaInii?

3.UYro Takoe pa3pAOHOCTb MHUKpOIpolleccopa M Kak OHA BIMSET HA  €ro
MIPOU3BOJUTENBHOCTD?

4. Kakre (GyHKIMM BBIOMHSIOT KOMaHIbl yNpaBleHUsT U OOpabOOTKM JIaHHBIX B
MHKpoOmpoleccopax?

5. Kak MUKpOKOHTPOJUIEPHI OTIMYAIOTCS OT OOBIYHBIX MUKPOIPOLIECCOPOB U KaKHUe 3aJjauu
OHU penaroT?

6. Kakue s3bIkM mporpaMMHUpOBaHUs HauOoJjiee YacTO HMCHOIB3YIOTCA Ui pa3padoTKu
MUKPOKOHTPOJIIEPHBIX CUCTEM?
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7. Kakue cpensl pazpabotku (IDE) sSBIstOTCS MOMYIAPHBIME AJISL CO3AAHUS MTPUIIOKESHUN Ha
MUKPOKOHTpoJuiepax?

8. B uém mpeumymiecTBa MCHOIB30BaHUS MHTETPUPOBAHHBIX cpen pazpadorku (IDE) mms
MUKPOKOHTPOJLIEPOB?

9. Kakue WHCTpyMEHTHI M OHMONMOTEKM JOCTYHHBI Ui YHPOIIEHUS pPa3pabOTKu U
NOBBILICHUS 3(PPEKTUBHOCTH PabOTHI C MUKPOKOHTpOILIEpaMu?

10. Kak ocymecTBisieTcs OTJIaZka U TECTUPOBAaHHUE KOJAa HA MUKPOKOHTPOJUIEPax, U Kakue
UHCTPYMEHTHI JJIS1 3TOT0 UCHOIB3YIOTCS?

11. Yro takoe unppoBoii BBOA U BHIBOA?

12. Kakue CymecTBYIOT TUIIbI HIU(PPOBBIX BXOAOB U BBIXOI0B?

13. Kak ocymiecTBisieTcst ynpapieHHe HU(PPOBBIMU CUTHATIaMH?

14. B xakux NpUI0KEHUSIX UCIOJIB3YIOTCS IU(POBBIE BBOIBI U BHIBOJIBI?

15. Kakne mpeuMymiecTBa W HEIOCTaTKM HMMEIOT IU(PPOBbIE BBOJIBI U BBIBOABI I10
CPaBHEHMIO C aHAJIOTOBBIMU?

16. Uto Takoe aHAJIOTOBBIN BBOJ U IS YETO OH UCTIOIB3YeTCS?

17. Yto Takoe mupoTHO-uMIyIbcHas Moaysauus (IINM)?

18. Kak IIIMM cBsi3aHa ¢ aHaJIOTOBBIM BBOAOM?

19. Kakue mnpeumymiecTBa IMpeaocTaBiseT wucnonb3oBanue MM B cucremax c¢
AQHAJIOTOBBIM BBOJIOM?

20. IlpuBenute nmpumep npumenenus MM B peanbHBIX YCTpPOHCTBax, Hampumep, B
YIPaBJIEHUH IBUTATENIIMU WM OCBEIIECHUU.

21. Yro Takoe USART u aiis 4ero oH npeaHasHaveH?

22. Kakue ocHoBHbIe XapakTepuctuku USART?

23. Kakue pexxumbl padbotsl noanepxxusaetr USART?

24. Kak npoucxoaut nepenada qanubix uepe3 USART?

25. Kakne mpeumymectBa u Hefoctatku umeer USART mo cpaBHEHUIO C JpyrUMU
KOMMYHUKAITMOHHBIMUA UHTEp(Deiicamu?

Pazgen 2

1. Yro Takoe npeprIBaHNE B MUKPOKOHTPOJUIEPHON CUCTEME U KaK OHO paboTaet?

2. Kakue Buibl IpephIBaHUH CYIIECTBYIOT U UEM OHH OTJINYAIOTCS?

3. Kak oOpabaTbeIBaroTCst pephIBaHMsI B MUKPOKOHTPOJUIEPE U KAKOW MMPHOPHUTET y KaXkKIOTO
THUIIA TPEePhIBAHUSA?

4. Kakue MeTo 16l 00pabOTKH pephIBaHUM CYIIECTBYIOT U B KAKHMX CIIydasiX UX IPUMEHSIOT?

5. Kak MOXHO HacTpouTh mapameTpsl MpepbIBaHUM, TakMe Kak ypOBEHb MPHUOPUTETA U
MacKy MpepbIBaHus?

6. Kakue pacmupeHHble (QYHKIMM MOTYT OBITh  peajlM30BaHbl C  IOMOUIbIO
MHUKPOKOHTPOJIJIEPOB?

7. Kak MOXHO HCHOJB30BaTh MUKPOKOHTPOJIIEPHI JUISI CO3JIaHHMsSI CHCTEM YIpaBJICHUS
JIBIOKEHNEM ?

8. B uém 3akmouaercs MpUMEHEHHE MHUKPOKOHTPOJUIEPOB B pOOOTOTEXHHUKE U
aBTOMAaTH3aun?

9. Kakue BO3MOXKHOCTH HPEAOCTABISIOT MUKPOKOHTPOJUIEPH! Al paboThl C AaTYMKAMU U
ceHcopamu?

10. Kak MUKpOKOHTpOJIJIEPHI MOTYT OBITh HHTETPUPOBAHBI C PA3TUYHBIMU YCTPOHCTBAMU U
CHUCTEMaMH JjIsl 00ecTieueHrs B3auMOCHCTBUSA 1 KOMMYHUKAITUH ?

11. Kakue OecnpoBoaHble HHTep(EHChl MOAXOAAT Uil Tepelayd  JaHHBIX  OT
MUKpOKOHTpoiepa k 1TK?

12. B uéM mnpeumyliecTBa UCIHOIB30BaHUS OECIPOBOJHBIX HHTEPEHCOB Tmepen
IIPOBOJIHBIMU?

13. Kak BeIOpaTh moaxoAsmiuii 6ecrnpoBoAHON HHTEpdENC ISl KOHKPETHOM 3anadn?

14. Kakue QaxTopsl cieayeT y4YUThIBaTh NpU BHIOOpE MOIIHOCTH TNepeAaTyuKa s
OeCpOBOTHOM CBS3H?
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15. Kak obecrieunth 0€30MaCHOCTh Tepeaun JAaHHBIX 110 OECITPOBOAHOMY KaHAITY?

16. Uto Takoe UCHOIHUTEIHLHOE YCTPOUCTBO U JIJISl YEr0 OHO MpPEJHA3HAYeHO B KOHTEKCTE
MHUKPOKOHTPOJLIIEPOB?

17. Kakue TUIBI UCTIOTHUTENLHBIX YCTPOUCTB CYIIECTBYIOT U B YEM UX OCOOCHHOCTH?

18. Kak ocymiecTBisieTcsl ynpaBiIeHUE HCHOJHHUTEIBHBIMH YCTPOHCTBAMU C TOMOUIBIO
MUKPOKOHTpoJIepa’?

19. Kakue aktopsl ciemyer yuYuThIBaTh MPH BBIOOPE WCHOIHUTEIBHOTO YCTPOMCTBA IS
KOHKPETHOI0 MpoeKkTa’?

20. Kakue mepsl 6€30macHOCTH HEOOXOAUMO MIPUHUMATH MPH paboTe ¢ UCTIOIHUTEILHBIMU
YCTpOICTBAaMH B MUKPOKOHTPOJIJIEPHBIX CUCTEMAaxX?

21. Kakue ocHOBHBIE (DYHKITMH BBIIOJIHIET MUKPOKOHTPOJUIEP B KAUECTBE H3MEPUTEIHHOMN
cucTeMsbl?

22. Kakuie TUIBI NaTYMKOB MOTYT OBITH MOAKIIOYEHBI K MUKPOKOHTPOJUIEPY JUisi cOopa
MAHHBIX?

23. Kak npoucxoaut 06paboTka u XxpaHeHHe NOTYUCHHBIX JaHHBIX HA MUKPOKOHTpOJIIepe?

24. Kakue aqropuTMbl HCTIONB3YIOTCS JIUIsl aHATIN3a U MHTEPIPETAlUU TaHHBIX C TaTYUKOB?

25. B kakux oO0jacTsAX NPUMEHEHUS MHUKPOKOHTPOJUIEPHI HCHOJB3YIOTCS B KadecTBE
U3MEPUTENbHBIX CUCTEM?

7.2.  Tembl 10K1a0B

1. O630p omepanuMOHHBIX CHUCTEM pEAIbHOIO BpPEMEHH: TpeOOBAaHUS, MpPUMEPHl HU
pUMEHEHHUE.

2. Mcionp30BaHue CHEUATH3NPOBAHHBIX YCTPOWCTB ISl CBA3H C OOBEKTOM YIPaBIICHUS:
JATYUKH, IPOMEKXYTOUHbIE TPe0Opa3oBaTesId U UCIIOJHUTEIbHbBIE YCTPOUCTBA.

3. MeToap!l aHanmM3a U MPUHATHS PEUICHUH B CUCTEMaX PEaIbHOTO BPEMEHH: aJITOPUTMBI U
HpUMEPBI.

4. MacmtabupyeMocTh U MpeacKa3yeMOCTh OBEICHUS ONEPAlMOHHBIX CUCTEM PEaIbHOTO
BPEMEHM: KPUTEPUU U METOJIbI IOCTHIKEHUSI.

5. [Ipumepbl mprMeHEHUs: BCTPOEHHBIX CHCTEM YIIPaBJICHUS B Pa3IUYHBIX OTPACIAX:
aBTOMOOMJIECTPOEHHE, aBHALIUs, SHEPTETHUKA U IPYTHE.

6. AnmapatHele cpeacTBa Ui OOpaOOTKM CUTHAJIOB M YIPaBICHHS OOBEKTaMU:
MukpokoHTtposuiepsl, ITJIMC u npyrue.

7. Pa3paboTka mporpaMMHOro o6ecreyeHus! JUisi BCTPOEHHBIX CUCTEM YIIPaBJICHUS: S3BIKU
IIPOrpaMMUPOBAHHS, OTJIa/IKa U TECTUPOBAHUE.

8. bezonacHocTh W 3ammTa WHGOpPMANMKM BO BCTPOCHHBIX CHCTEMAx YIPaBJICHUS:
Kpunrorpadus, ayTeHTu(UKaUs 1 KOHTPOJIb JOCTYTIA.

9. MHTerpamusi ammapaTHbIX M TPOTPAMMHBIX CpEACTB B paMKax OJHOW CHCTEMBI:
IIPOEKTUPOBAHUE U pPEaTU3aLUsl.

10. [IpuMeHeHHEe METOJOB MAIIMHHOTO OOYYeHHWS M HMCKYCCTBEHHOTO WHTEIUIEKTa BO
BCTPOEHHBIX CHCTEMaXx YIIPaBJICHUS: IPUMEPHI U IEPCIIEKTUBBI PA3BUTHS.

8. PACITIPEAEJIEHME BAJIJIOB, KOTOPLIE ITOJIVHAIOT OBYYAIOUIIMECA

OO6mrast olleHKa 3HAHWM OOYYAIOIIMXCS MO JUCHUIUIMHE TpoBoauTcs 1o 100-6ammpHOM
[IKAJI€ HCXOJs W3 MaKCUMyMa, MPHUBEACHHOTO B Tabmuie Huxe. OpraHu3alroHHO-y4eOHas
paboTa B ayAUTOPUHU OIICHMUBAETCS HAa OCHOBE TAKWX KPUTEPHEB KaK IMOCENIAEMOCTh 3aHATHH,
CBOEBPEMEHHOE M KAaYECTBEHHOE BBIIIOJIHEHUE JOMAIIHUX 33JaHUN, aKTUBHOCTH BO BpeMs
HpOBe)IeHI/ISI JICKIITMOHHBIX U HpaKTI/IquKI/IX SaHSITI/Iﬁ (yqaCTI/Ie B O6Cy>1(21€HI/II/I TCKYII_ICFO 158
MPOMJIEHHOT0 MaTepuania, pereHue 3a1ad 1 T.11.).

8.1. Cemectpl



Howmepa pa3nenos Bunst pabot Maxcumanbroe
KOJINYECTBO OAJIIOB

Opranu3annoHHO-y4eOHas padoTa B ayIMTOPHH 30
1-10 CamocrosiTenpHas padbora 10
JlaGopaTopHbIie pabOThI 30
NTOTI'O 70
3auer 30
OOmuii UTOT 32 CeMecTp 100

CooTtBeTcTBYE 0AJLIOB OLIEHKE

Ornenka 1o naTHOaIbHOM IIKaje
KomnunuectBo 6annos "
s 100 ECTS | Dxksamen, nuddepeHInpoBaHHbIH 3auer
3a4eT

90-100 A OTJINYHO 3a4TEHO
80-89 B 3a4TEHO
75-79 C XOpotHo 3a4TEHO
70-74 D 3a4TCHO
60-69 E YIOBIICTBOPUTEIIHHO ATTOHO
35-59 FX HE 3a4TCHO

0-34 = HEYJIOBJICTBOPHUTEIHHO e 3a9TemH0

9. OBECIIEUEHUME OBPA3OBATEJIbHOI'O ITPOLIECCA 1JIA JIUL C
OI'PAHMYEHHBLIMHN BO3MOXHOCTAMUA 3[IOPOBbBA 1 MTHBAJIN/I0OB

B xozae peanu3zanuu qUCHUILTAHBI HCIIOIB3YOTCS CICIYIOIINE JTOTIOTHUTEIHLHBIC METOIBI
00y4eHus, TEKYIIEro KOHTPOJIsl YCIIEBAEMOCTH U MPOMEKYTOYHON aTTeCTalluu O00YYarolIuXcs B
3aBUCHMOCTH OT UX WHIUBUIYATbHBIX OCOOCHHOCTEH:

1) JUTSL CIIENBIX U CIIA00BUISIINX

- JIEKIIUU 0(hOPMITSIOTCS B BUJIE DJIEKTPOHHOTO JIOKYMEHTA, JIOCTYITHOTO C TIOMOIIBIO
KOMIIBIOTEpA CO CTEeUaTN3UPOBAHHBIM MPOTPAMMHBIM 00ECTICUCHUEM;

- JUIS  BBITIOJHEHWS  3aJlaHus  TpU  HEOOXOJAMMOCTH  IMPEIOCTABISICTCS
YBEJIMYUBAIOIIEE YCTPOUCTBO; BOZMOXKHO TaK)KE€ MCTOJIH30BAHUE COOCTBEHHBIX YBETUYHBAIOIINX
YCTPOWCTB;

- MMCbMEHHBIE 33aJJaHus OPOPMIISIOTCS YBEIUYSHHBIM HIPUGTOM.

2) IUTSL TIIYXHX M C1a00CIBIIIAIINX

- JeKIUU 0POPMIIIOTCS B BUJIE JIEKTPOHHOTO JIOKYMEHTA,

- MMMCbMEHHBIC 33JIaHUS BHITOHSIOTCS Ha KOMITBIOTEPE B MUCEMEHHOU (opme;

— 9K3aMEeH TIPOBOJUTCS B TNHCHbMEHHONH (OpMEe HAa KOMIBIOTEPE; BO3MOXKHO
poBeJIcHUE B JOpMe TeCTUPOBAHUS.

3) JUISL JIUI] C HApYIICHUSIMHU ONIOPHO-JIBUTATENILHOTO alapara:

- JIEKIIUU 0(hOPMITSIOTCS B BUJIE DJIEKTPOHHOTO JIOKYMEHTA, JIOCTYITHOTO C TIOMOIIBIO
KOMIIBIOTEPA CO CIENUaTN3UPOBAHHBIM MPOTPAMMHBIM 00ECTICUEHUEM;

- MMACbMEHHBIC 33JITaHUS BBITOJHIIOTCS Ha KOMITBIOTEPE;

— 9K3aMEH U 3a4€T MPOBOAATCS B YCTHOW (popMe WM BHITIOTHSIIOTCS B MTUCHMEHHOU
dbopme Ha KOMIIBIOTEpE.

[Tpu HEOOXOIMMOCTH TIPEeTyCMATPUBACTCS YBETUUCHUE BPEMEHH ISl IOATOTOBKH OTBETA.

[Ipouenypa  mpoBeACHHUS  MPOMEXKYTOYHOH  arTecTali  JUIS  OOyYaromuxcs
YCTaHABIMBAETCS C YYETOM UX UHAMBUAYAIbHBIX TMCUXO(PU3UYECKUX OCOOEHHOCTEH.
[TpoMexxyTodHasT aTTECTAIUS MOYKET ITPOBOANTHCS B HECKOJIBKO JTAIIOB.

[IpoBeneHne mpoleAypbl OICHUBAHHUS PE3YyJIbTaTOB OOYYEHHS JIOMMYCKAaeTCs C
MCIIOJIb30BaHUEM JIUCTAHIIMOHHBIX 00Pa30BATEIbHBIX TEXHOIOTHIA.
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ObecneunBaercs A0CTyN K WHPOPMAIMOHHBIM U OMOIHOrpauuecKuM pecypcaM B CETH
Wurepner mia kaxzaoro oOywaromierocss B (opMmax, aJanTHPOBAHHBIX K OTPAaHUYEHHSIM HX
3JI0pOBbBsI U BOCTIPHATHS HHPOPMALIUU:

1) JUTSL CHEMBIX U CIIA00BUIALINX

— B IICUYATHOHM (OpME yBETUUEHHBIM IIPUPTOM;

— B (hOpMe 3JIEKTPOHHOTO JOKYMEHTA;

2) IUTSL TIIYXHX M C1a00CIbIIAIINX

— B IeUaTHOM dopme;

— B (hopMe IIEKTPOHHOTO JJOKYMEHTA.

3) 111 00y4arOIIUXCs ¢ HApYLISHUSIMU OITOPHO-BUTaTEIBHOTO arapara:

— B [IEYAaTHOH (opme;

— B (hOpMeE IEKTPOHHOTO JOKYMEHTA.

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEHEHHE YUEBHOI'O ITPOLECCA

VYyebnsie 3ansaTust npoBosaTces B kopryce Ned Jloul'V (r. Jonenk, p. Tearpanbhsiid, 13).
Jlis npoBenieHUs JEKLMOHHBIX 3aHATUI TpeOyercss ayauTopus, 000OpylOBaHHAs MEJIOBOH WM
MapKepHOH JTOCKOW, MyJIbTUMEIUHHBINA TIPOSKTOP U dKpaH, HOYTOYK, KOMIUIEKT y4eOHOH Mebenn
JUId CTYJIEHTOB, pa0ouee MeCTO IpernojaBaTelis, BbIXOA B VHTepHET — NPOBOAHOM WM C
ucnoip3oBanuem Wi-Fi.

Jlns mpoBesieHus J1abopaTOpHBIX 3aHATHH TpeOyeTcst 00opyJOBaHHAs IEPCOHAIbHBIMU
KOMIIBIOTEPAMHU ayAUTOPHUSL.

JUisi caMOCTOSITEIbHOM pabOThl MCHOJB3YIOTCS TEKCTOBBIE M 3JIEKTPOHHBIE PECYPChI
HayuHoli OMOIMOTEKM YHUBEpCHUTETa M JPYTUX DJIEKTPOHHBIX OMOIMOTEUHBIX 0a3 JaHHBIX,
yueOHO-MeToIu4ecKoe oOecreyeHne, MpPeACTaBICHHOE B Y4eOHO-METOIUYECKOM KaOuHeTe
['maBHOTO KOpITyCa (ayn.405).

OOyuaronyecss HUMEIOT BO3MOXHOCTb  HCIIONB30BaTh y4eOHbIE MaTepHajbl IO
JTUCLUILIMHE, pa3MelieHHble Ha tiatdopme Moodle IlenTpa aucTaHIMOHHOTO OO0pa3oBaHUs
OI'bOY BO «/lonl'Y». IIpu u3yyeHUn AUCHMIUIMHBI IPUMEHSIOTCS 3JIEKTPOHHOE O00y4YeHue U
JUCTaHIIMOHHBIE 00pa30BaTeNbHbIE TEXHOIOTHH.

C  ucnonp30BaHMEM — pecypcoB  IUIAT(GOPMBI  JUCTAHLMOHHOTO  OOpa3oBaHMS
OCYIIECTBIISIETCS TEKYIIUH KOHTPOJIb 3HAHUN OOy4yarolUMXcs Ha OCHOBE TECTUPOBAHUSA U
IPOBEPKU PE3YIbTATOB CAMOCTOATEIBHOM paboThI.

11. PEKOMEHAYEMAA JINTEPATYPA

11.1. OcHoBHas nuTepaTypa

1. bapanos, /I. B. BctpoenHble cucTeMbl yrpaBieHHUs: IPOSKTUPOBAHUE U pealn3alus. —
M.: U3parenscteo MI'TY, 2020.

2. bapanos, K. H. [Iporpammuposanne mukpokonTposiepos. — CIIO.: [Turtep, 2021.

3. Brmacos, C. A. AnmapaTHoe o0ecriedeHre BCTPOEHHBIX cucTeM. — M.: Pamno u cBsi3b,
2019.

4. 3abenun, WM. II. OcHOBBI NpPOEKTUPOBAaHUS BCTPOEHHBIX cucTeM. — HoBocuOupck:
Cubupckoe yHUBEPCUTETCKOE M3AaTeNnbcTBO, 2020.

5. UBanos, A. B. TexHonoruu nporpaMMHUpOBaHMsI BCTpanuBaeMbIX cucteM. — M.: DKcMmo,
2021.

6. Jlepuenko, A. I1. ApxuTtekTypa BcTpoeHHBIX cucteM. — M.: Hayka, 2018.

7. Ilerpos, T. U. Mukpormnporueccopbl U cucTeMbl ynpasieHus. — M.: T'opsiuas nuHus -
Tenexom, 2023.

11.2. lomonHuTeIBHAS JUTEPATYPA
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8. Kysnenos, B. A. Cucrembl peaqbHOrO BpeMEHH: TeOpUs U MpaKkTuka. — ExarepuHOypr:
YpdV, 2022.

9. ManaxoB, A. B. BcrpanBaemble cucTeMbl: OT KOHLENIMM A0 peanu3anuu. — Ka3aHb:
Kazanckuit yuusepcuret, 2021.

10. Huxonaes, C. E. be3omacHocTh BcTpanBaeMbix cucteM. — PocToB-Ha-Jlony: DeHMUKC,
2020.

11. Pomanoga, JI. b. CoBpeMeHHbIE€ 1TOAX0/Ibl K MPOEKTUPOBAHUIO BCTPOEHHBIX CUCTEM. —
CII6.: BXB-ITerepoypr, 2022.

12. Cunopos, B. P. Berpoennslie cucteMsl: onbIT U TexHodorun. — M.: I'pynma WU/, 2019.

13. Cmupnos, E. FO. IIporpammHoe obecriedueHre 1j1sl BCTpanBaeMbIX cCUCTeM. — M.: bBuHoM.
JlaGopartopust 3nanuii, 2021.

14. Tuxomupos, H. I'. aTemnekTyabable cucTeMbl yipaBieHus. — Yensounck: FOxHo-
VYpanbckuii rocyiapcTBeHHbIN yHuBepcuret, 2020.

15. [lecrakos, P. H. [Ipaktuka pa3paboTku BcTpanBaeMbIX cucteM. — M.: MU, 2021.

12. NHOOPMAIIMOHHBIE PECYPCBI

1. HauuoHanbHas 3JeKkTpoHHasi 6ubauorexka (HDOB): denepanbHas rocymapcrBeHHas
uHpopmanmonHas cuctema / MunucrepctBo KynbTypel P®; Poccuiickas rocynapcTBeHHas
oubnmmoreka. — MockBa, 2019- . — URL: https://rusneb.ru/ (mara oOpamenus: 01.03.2024). —
Pexum gocryna: cBoOoaHbIl, noanucka. HeoOxonuma ycTaHOBKa MPOTPaMMHOTO OOECTICUeHUS.
— TeKCT: 3EeKTPOHHBIN.

2. eLIBRARY.RU: nayunas snextponHas Oubnuoreka: caiit. — Mocksa, 2000- . — URL:
https://elibrary.ru (mata oOpamenus: 01.03.2024). — Pexum goctyma: Juis aBTOPU30B.
[0JIb30BaTeNen. —TeKCT: JIIEKTPOHHBIN.

3. Hayunas snexrponnas oubnnoreka « KudepJlenmnkay: caiit / Acconmanus « OTKpbITas
Hayka». — Mocksa, 2014- . — URL: https://cyberleninka.ru/. (mara obparuenus: 01.03.2024). —
Pexxum noctymna: cBoOOAHBIN. — TEKCT: 3JIEKTPOHHBIH.

4. DnekTpoHHO-OMOMMoTeuHast cuctema «Jlamby: [caiit]. — URL: https://e.lanbook.com
(mara obpamenusi: 01.03.2024). — PexxuMm goctyna: AJis aBTOPU30B. TOJIb3oBaTesne. — TekcT:
JJIEKTPOHHBIN.

5. OBC HOpaiit: anekTpoHHas OubiMoTeyHast cucrema: cait. — Mocksa, 2013. — URL:
https://biblio-online.ru (mara o6pamenus: 01.03.2024). — Pexxum goctyma: ajis aBTOPU3OB.
IOJIb30BaTeIel. — TEeKCT: 2JEKTPOHHBIMN.

6. DnexkTpoHHo-0ubIMoTeuHass cucrema JlonIl'yY: caiitr / ®I'BOY BO «lonl'Y». —
Honeuk, 2016- . — URL: http://library.donnu.ru/ (mara oopamenus: 01.03.2024). — Pexum
JIOCTYTA: CBOOOHBIN. — TEKCT: 371€KTPOHHBIM.

7. dnexTpoHHblii kaTajgor Hayuynoit oubnuorexu Jonl'Y: pasaen caiita / Hb oul'V. —
Tekct: anekrtponnsii // OBC Jlonl'Y: cait. — URL: http://library.donnu.ru/catalog/ (mara
obpamenust: 01.03.2024). — Pexxum 1ocTymma: moucK CBOOOHBIN, JIEKTPOHHBIE TOKYMEHTBI — JIJIS
noyn3oBareneit Jonl'Y.

8. Dnexrponnntii apxus Joul'yY: pa3gen caiita / Hb Jlonl'Y. — TekcT: 3yieKTpoHHBIH //
OBC Moul'Y: caiit. — URL: http://repo.donnu.ru/ (mata oOpamenus: 01.03.2024). — Pexum
JIOCTYTIa: CBOOO/THBIH.

13. I[TPOIT'PAMMHOE OBECITEYEHUE

1. Windows 7 PRO (kopnopatuBHas auuensus oY Ne 46484614)

2. Microsoft Office (koprmopatuBHas jumen3us oY Ne 46472919)

3. Microsoft Visual Studio (suniensust nporpammsl Dream Spark mist BhICIINX y4eOHBIX
3aBEICHUI)


https://rusneb.ru/
https://elibrary.ru/
https://cyberleninka.ru/
https://e.lanbook.com/
https://biblio-online.ru/
http://library.donnu.ru/
http://library.donnu.ru/catalog/
http://repo.donnu.ru/
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4. Awntuupyc Kacnepckoro, Adobe Acrobat Reader, xPDF (imuuenszuun GPL, Apache,
BSD mj1s1 cBOGOAHOTO MPOTPAMMHOT'O 0OECTICUCHHS ).



