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1. MECTO JUCLIHMITJINHLI B CTPYKTYPE OBPA3OBATEJIbHOU ITPOI'PAMMEBI

1.1. TpebGoBaHus K IpeIBApUTEIBHOMN MOATOTOBKE OOYYaIOUIMXCS, NPEIIIECTBYIOINE
U COIYTCTBYIOIIME TUCLUILINHBI, HA KOTOPBIX OCHOBBIBAECTCS U3y4YECHHUE TaHHOM:

JUCLUIUIMHBl TpOrpaMMbl OakanaBpuaTa: AJITOPUTMBI U A3BIKM I[POrPaMMHMPOBAHUS,
[TonympoBonHukoBass u  (usuyeckass djekTpoHuka, Apxurekrypa IIK, soxanbHbie
BBIUMCIIUTEIbHBIE CeTH. MUKpONpOLeCCOpHBIE, ANapaTHO-IIPOTrPAMMHBIE CPEJCTBA BCTPOESHHBIX
CUCTEM YIIPABJICHHUS.

1.2. JlucuuiuiuHbl, KypcoBble pabOThl U IPAKTUKHU, JUI KOTOPBIX OCBOEHHE IAHHOM
JUCIUTUTMHBI HE0OX0AUMO KaK MPeIIIeCTBYOIIEE:

UCIOJIb3YETCs NPH NMOATOTOBKE BBITYCKHOM KBATM(PUKALIMOHHON paboTBhI.

2. OIMMCAHUE JUCHUITJIMHBI

2.1. OOmas xapakTepHCTHKA

HaumeHoBaHMe TIOKa3aTes 3HayeHue NoKa3aTesl
Ha3zBanue o0pa3oBaTebHOM IPOrpaMMbl 03.03.03 Papunodusuka (IIporpamma
OakanaBpuata: Pagnodusuka)
udp 1 Ha3BaHUE B COOTBETCTBUU C b1.B./IB.8.1 CneuuanbpHbie
y4eOHBIM [JIAHOM MHUKPOIPOLIECCOPHI
YacTts 00pa3zoBaTeIbHON MPOrpaMMbl BapuaruBHas yactb: BEIOOp 00yUaromerocs
KomuuectBo 3a4eTHBIX eauHUL / BCETO 4acoB 2,5/90

2.2.  Pacnpepenenue yacoB 1o ¢popmam u nepuogaM o0ydeHus

OO0111ee KOINYECTBO YaCOB
o
E CaMoCTOs-
dopma 2| 8 6 -
> | & | jekuu- | nabopa- | MpaKTH- | TENbHOH dopma
00y4eHus 2 3 BCETO
8 | OHHBIX | TOPHBIX | YeCKHX | paOOThI + KOHTPOJIS
KOHTPOJIb
Ounas, BCero 4 8 20 20 - 50 90 3auer

3. HEJIN JUCHUTIJIMHBI

3HAKOMCTBO C OCHOBHBIMH COBPEMEHHBIMH MHKPOIIPOLIECCOPHBIMU  CPEACTBAMHU
BCTpaMBaeMON TEXHUKH, a TAK)KE CPEJICTBAMU JUIsl pa3pabOTKU MPOTrpaMMHOI0 00ecriedeH sl 11
uX (QYHKIMOHUPOBaHUs. V3yueHne OCHOBHBIX COBPEMEHHBIX MUKPOKOHTPOJIJIEPHBIX ITIATHOPM.
3HAKOMCTBO CO CpEICTBaMH Pa3pabOTKH U TecTHpoBaHMs Koaa mporpamm ans MK. Msyuenue
OCHOBHBIX KOMIIOHEHTOB MMKPOKOHTPOJUIEPHOM CHUCTEMBI, a TaKKe IPUMEHEHHUE HUX B
NPUKIAIHBIX 337adax. O3HaKOMJIEHHE C MpPUHIMIAMHU PaboThl HHTEpdeicoB U crmocodaMu
B3aumozeiicteusit MK cucrem.

4. KOMITETEHIIMN OBYYAIOINEI'OCA, @OPMUPYEMBIE B PE3YJIBTATE
OCBOEHNMA KOMIIOHEHTA OBPA30OBATEJIbBHOU ITPOI'PAMMEI, X MH/IUKATOPBI
N INTAHUPYEMBIE PE3VIJIBTATBI ObYUYEHU A

4.1. KomnereHimn

Komnereniuu WuankaTopsl Pe3ynbTaThl 00yueHus
[1K-1. O6nagaer [1K-1.3. O6nagaer [IK-1.3.1 3maer wmetoasl 00pabOTKH
JIOCTATOYHBIMHA IOCTATOYHBIMHA UH(OPMAIIHN C
3HAHUAMH B 00JIaCTH 3HAaHUAMH OCHOB HCIIOJIL30BaHUEM COBPEMEHHBIX
MaTeMaTUYECKUX U U (QPOBOM TEXHUKH | TEXHHUYECKUX
(bU3MYECKUX HAYK, OCHOB | M MH(OOPMALIMOHHBIX | CPEJICTB KOMMYHHUKAIIUHU U CBSI3U.




U(pPOBON TEXHUKH U TEXHOJIOTHH, I1K-1.3.2 3Haer COBPEMEHHBIE
WH(POPMAIIMOHHBIX HEOOXOJUMBIMU TIPY | TPOTPAMMHBIE  CPEJICTBA CHCTEMHOTO U
TEXHOJIOTHUA, NPOBEICHUU NPUKIIAJHOTO HA3HAYCHUS] OTCYESCTBEHHOTO
HEOOXOIUMBIMU TIPU HAY4YHO- U POCCHUICKOTO TIPOM3BOJCTBA. YMeeT
NPOBEJICHUU HAYYHO- UCCIICIOBATENILCKUX | MCIOJIB30BaTh COBPEMCHHBIC
HCCIIEIOBATEILCKUX paboT 1o mpowiIto | MPOrpaMMHBIE CPEJICTBA CHCTEMHOTO U
paboT ¥ 1Mo MpoPUITIO MOJATOTOBKH. MPUKIATHOTO HA3HAYCHUS JJIsl PEIICHUs
MOJITOTOBKH. podheCCHOHATIBHBIX 33/1a4.
5. [MTPOI'PAMMA JNCHUTTJIMHBI

HasBanue temnl

Kpartkoe conepsxkanue TeMbl (BOIPOCHI TEMBbI)

1. 3makomcTBo ¢ MK
CUCTEMAMU.

1.1. OcHOBHBIE apXUTEKTYpPHBIE PELIEHUs IpPU OpraHU3aALUU
BBIUMCIUTENbHBIX MAIIKH.

1.2. Paznuna MEXITY
MHUKPOIIPOLIECCOPOM.

1.3. 3HaKOMCTBO C MUKPOKOHTposuiepaMu cemericta STM32.
1.4. Cepun MUKPOKOHTPOJIIEPOB.

1.5. Cucrema Ha Kpucrasie.

1.6. CpaBuenne ¢ AVR (B cxoxeM 1IEHOBOM JHarna3oHe).

1.7. CpaBHenue 32 GUTHBIE CUCTEMBI C 8 OUTHBIM.

MUKPOKOHTPOJUIEPOM u

2. CpenctBa pa3pabOTKu U
OTJIA/IKU KOJ1a.

2.1. 3amauu ¥ STAnbl KOMITWISIHH.

2.2. IlporpaMmartopsl, UX BO3MOKHOCTH.

2.3. HHTerpupoBaHHBIE Cpeabl Pa3pabOTKH JUIsl Pa3IudHBIX
MHUKPOKOHTPOJIJIEPOB.

2.4. CtpykTypa KoJia IporpaMMbl U MIOHATHE CYNEPIUKIIA.

2.5. COopka mpoeKTa.

3. Anpo
MUKPOKOHTPOJIJIEPOB
STMa32.

3.1. BHyTpeHHEee yCTpONUCTBO spa.

3.2. Peructpsl mporieccopa.

3.3. BHyTpeHHsIs cxeMa MUKPOKOHTPOJLIEPA.

3.4. CrpykTypa maMiTd B MHUKPOKOHTpOJUIEpE
MHUKPOIIPOLIECCOPE.

3.5. KapTa namsiTu MUKpOKOHTPOJIJIEPA.

3.6. XpaHeHue Koja.

3.7. Cratuueckas onepaTuBHas IaMsITh.

3.8. IlamaTte nepudepun.

3.9. Ilepudepus sapa MK.

CTCK B

4. Iloncucrema
TakTupoBaHus B STM32
JKpaHa.

4.1. Yo Takoe TaKTUPOBAHHUE.

4.2. Cucrema TaKTUPOBAHUS.

4.3. KBap1eBsblii pe30HATOP.

4.4. ®a3oBas aBTONOJACTPONKA YaCTOTHI.

4.5. Cucrema taktupoBanus STM32.

4.6. BHemHre HCTOYHUKH TaKTUPOBAHMUSL.

4.7. Ilpumep HaCTPONKH MO KOHKPETHBIN KOHTPOJIIIED
STM32F407VG.

5. IlopTsl BBOZIa-BBIBOJA B
STM32.

5.1. IlopTel BBOAA-BBIBOJIA.

5.2. CxemMoTeXHUKa MOPTOB BBOJA-BBIBO/IA.

5.3. Bo3moxnoctu nnoptos B STM32 u B ananorax.

5.4. PexxuMmbl paboThI TOPTOB.

5.5. Ilopsamoxk HAacTpOWKHM W TNPUMEHEHHUS M MCIOJIb30BaHUSA
MOPTOB B Pa3HBIX OMOINOTEKAX.

5.6. OrpanuyeHusi MOPTOB BBOJIAa.BHIBOJIA
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6. [Togcucrema
MpephIBaHUI.

6.1. IlpepbiBanus 6e3 MPUBS3KH K anmapaTHOH miaatdopme.
6.2. OcobeHHOCTH KOHTpOJuIepa npepbiBanuii B STM32.

6.3. Anmnaparssie nipepbiBanus. [IporpaMMHbIe TpepbIBAHUS.
6.4. [Ipuoputet npepriBanuii. MackupoBaHue NpepbIBAHUI.
6.5. O6paboTKa UCKIFOUUTEIBHBIX CUTYAIHA B KOJIC.

7. TaliMepbI-CUETIYNKH
STMa32.

7.1. Yto Takoe TaliMephl.

7.2. CXeMOTEXHUYECKOE CTPOEHUE TaMEPOB-CUETUHUKOB.
7.3. Buasl Taitmepos.

7.4. Bo3MOXHOCTH TaliMepOB.

7.5. [lpuMmeHeHue TaiiMepoB.

7.6. Hactpoiika TaiimepoB B cpefie pa3padorkn CubeMX.

8. lllupoTHO-UMIyJIbCHAS
moayssiuust B STM32.

8.1. Ilonsarue M. O6mactu npumenenunst [LIVIM.
8.2. Uro takoe LLIMM xonTpoiep.

8.3. Tuns! LIIMM.

8.4. KoaddurmeHT 3anoaHeHUS.

8.5. Hacrora LII1M.

8.6. Pazpemaromas cnocoonocts VM.

8.7. Ilpumep peanuzanuu INUM B mukpokontposuiepax STM32.
8.8. Orpannyenus u Hepocratku [HINM.

0. YHuBepcanbHbIH
CUHXPOHHO-AaCUHXPOHHBIN

npuéMorepe1aTInK
(USART).

9.1. Ipunmun padotst UART/USART.

9.2. ®opmaTt oOMeHa TaHHBIMHU.

9.3. Ilpuém u nepenavya nHGOPMAIIHH.

9.4. UART/USART/RS232.

9.5. Peanuzauus USART B MukpokoHTpoIiepe.

9.6. [IpenmymiectBa u HegocTaTku. OOIACTH PUMCHECHHSL.

9.7. Ilpumep peamusamuun USART B MuKpOKOHTposuiepax

STMa32.

10. Ananoro-mudpoBoe
npeobpazoBanue STM32.

10.1. ITonsitue Ananoro-ugposoro npeodpazoateins (ALIIT).
10.2. Paznuunbie Tunbsl ALII.

10.3. ITapametpsr ALIIL.

10.4. Cratnueckue xapakrepuctuku ALIIT.

10.5. Iunamuyeckue xapakrepuctuku ALTIL

10.6. AIII1 B MukpokoHTpoJsuiepax cemerictea STM32.

6. CTPYKTVYPA U COAEPXAHUE JUCIHUITIJIMHBI

6.1. ®dopma oOyueHwus — ouyHas, Kypc — 4, cemectp — 8
HawnmMeHoBaHUS pa3/ienoB 1 TeM Konmectso wacos
Jlexm. | Jla6op. | IIpakt. | CPC+K | Beero

1. 3nakomctBO ¢ MK crucremamu. 2 2 - 5 9
2. CpenctBa pa3pabOTKH M OTJIQJIKHU KOJIA. 2 2 - 5 9
3. Snpo mukpokoHTposuiepoB STM32. 2 2 - 5 9
4. Iloncucrema TaktupoBanus B STM32 2 2 - 5 9
JKpaHa.

5. Iloptel BBoga-BeiBoAa B STM32. 2 2 - 5 9
6. [Togcucrema npepbIBaHUA. 2 2 - 5 9
7. Taitmepbi-cuéTunku STM32. 2 2 - 5 9
8. llnpoTHO-UMIYILCHAST MOYJISIIIHS B 2 2 - 5 9
STM32.

9. YHuUBepCabHBIN CHHXPOHHO-ACHHXPOHHBIN 2 2 - 5 9
npuémonepenatuuk (USART).




10. Ananoro-mugpoBoe npeodpa3oBaHue 2 2 - 5 9
STM32,
NTOI'O I10 KOMITOHEHTY OIIOIT 20 20 - 50 90

7. OLEHOYHBIE MATEPUAJIBI (CPEACTBA) UL TEKYILEI'O KOHTPOJIA
YCIIEBAEMOCTHU, IPOMEXYTOYHOU ATTECTALINN

7.1.  KoHTpoibHBIE BOPOCHI
. I'apBapjckas apxuTekTypa.
. Apxurexrypa @on Heiimana.
. Jocronncrsa apxurekrypsl ®on HelimaHa.
. Hegocratku apxurextypsl ®on Heiimana.
. JocronncrBa ["apBapACKOIl ApXUTEKTYPBHI.
. HepocraTtku ["apBapickoit apXUTEKTYpBI.
. Kakas apxurexrypa nyume, I'apBapackas i @on Heiimana. O0bsCHUTH CBOM BEIOOP?
. Knaccudukarnus MmukponporeccopoB (IiiodanbpHast).
. ApXUTEKTYpPBI MUKPOIIPOLIECCOPOB.
10. Yro Takoe MUKPOKOHTPOJLIEP.
11. Apxurextypa CISC.
12. Apxurextypa RISC.
13. CpaBHEHHE MUKPOKOHTPOJUIEPA C MEKPOIIPOIIECCOPOM.
14. Yro Takoe sapo MUKponpoleccopa (MoxHO Ha mpumepe ARM).
15. PaznoBuanoctu saep ARM.
16. YUto Takoe SoC.
17. CpaBuenne STM32 ¢ apyruMu BeHIOpaMU MHUKPOKOHTPOJUIEPOB U C APYTUMHU
JAUHeNHKaMu (Hanpumep, 8-Mu OUTHBIMHU)
18. CpaBHenne 32 OUTHBIX apXUTEKTYp C 8-MH OUTHBIMHU.
19. Uto Takoe KOMIUISAIHUS TPOTPAMMHOTO KOJIa.
20. DTarsl KOMITHIALNH.
21. Kommmmsnus quist CISC u RISC nporeccopos.
22. Yto Takoe mporpammarop.
23. TIporpammarop ST-Link
24. 3arpy3ka koja 0e3 mporpammaTopa (+ u -).
25. O6HOBNEHHS 110 BO3AYXY (IOCTOMHCTBA U HEJIOCTATKH )
26. Uto Takoe uHTErpHpoBaHHas cpeaa pazpadborku (IDE).
27. Paborta ¢ MukpokoHTposuiepamu BHe IDE.
28. Cube IDE vs Arduino IDE.
29. Penakrop xoHpurypauuii Cube mx.
30. Opranuzanus Koja mporpaMm Jisi MUKPOKOHTPOJLIEPA.
31. MexaHu3M mapaiienbHON U YaCTHUYHON KOMITUTISITUH.
32. Yrto u3 cebs mpeIcTaBIsIeT MpoIecc COOPKHU MPOCSKTA 0] MUKPOKOHTPOJLIEP.
33. Urto Takoe cchlIka (MpUMEpHl U UCIIOIb30BaHUE).
34. Uto Takoe ykaszarenb (IpUMephI U HCIIOJIE30BAHHE).
35. Uto Takoe s11po MUKPOKOHTposuiepa. Ero coctaBHbIe yacTy.
36. BHyTpeHHee yCTpOUCTBO sijIpa.
37. Uto Takoe nepudepusi MUKPOKOHTpPOJIJIEpa KaKOBa €€ CBSA3b C SAPOM.
38. Peructpsr MUKpoOTIpOIIECCOpA.
39. Crek B MUKPOKOHTPOJLIEPE.
40. [lluaHas MaTpUIla B MUKPOKOHTPOJLIEPE.
41. Bugsl muH B siape Cortex.
42. Ctpyktypa namstu 1yt siapa Cortex M4,
43. O6nacTh XpaHEeHHsI KOJIA.

OO ~NOoO Ul WN -



44,
45.
46.
47.
48.
49.

MI'o.

50.
51.
52.
53.
54,
55.
56.

OO6nacTh onepaTuBHON MaMATH.

O6mactp aznpecoB nepudepun

Ob6nacte anpecoB nepudepun sapa Cortex

Crnioco6s1 sxoHOMuUM oneparuHoi mamsti B CPU Cortex.

Uto Takoe TaKTUPOBAHHUE.

UTo MOXHO cKa3aThb O CUTYallMd, KOT/Ia MHUKPOKOHTPOJUIEP TaKTUPYETCs 4acTOTOW 8

CriocoObl TAKTUPOBAHUS B MUKPOKOHTPOJLIEPE.

Yro Takoe KBapLEBbII pe30HATOP.

Uro Takoe (azoBas aBTOmoACTpoiika yactotsl. Kak on peanuzoBana B STM32.
Bpemennas nuarpaMMa cursasa TaKTUPOBAHUS.

CxeMa TakTHpOoBaHMsI MUKpOKOHTposuiepa STM32 (ocHOBHBIEC OJI0KH).

Cxema TakTHpoBaHUs MUKpOKOHTposiepa STM32 (MCTOUHUKHM TaKTUPOBAHMUS).

OT KakuX mapaMeTpoB B CXeME TAKTUPOBAHUS 3aBHCHUT UTOTOBAsi 4acTOTa pabOTHI AIpa

MHUKPOKOHTpPOJLIEPA.

57
58
59

. TakTrpoBaHUEe MIMH MUKPOKOHTPOJLIEPA.
. bok Microcontroller clock output (MCO) B cucteme TakKTUPOBAHHSL.
. Kakre KpUTHYeCKH BaKHbIC YaCTH MHKPOKOHTPOJUICPHOH CHCTEMBI 3aBHCST OT

IHOACHCTCMbI TaKTI/IpOBaHI/Iﬂ?

60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.

Urto Takoe mopThl BBOJIA-BBIBOA.

Kakum 00pa3oM Ha MEKpPOCXEME TPYIITUPYIOTCS TIOPTHI ¥ C YEM 3TO CBSI3aHO.
CxemMoTexHHKa OpTa BBOJA.

CxeMOTeXHHKa MTOPTa BHIBOJIA.

Orpanunuenus uudpoBOro BbIBOJIA - BXOJIHBIE TApaMETPHI.
Orpannvenus U(POBOTO BBIBOJIA - BBIXOJHBIC TAPAMETPHI.
CkopocTb paboTsl TOPTOB BBOJa-BhIBOAa B STM32.

Cxema aHajoroBoro BBOJia B MUKPOKOHTPOJLIEP.
AnpTepHaTUBHBIE (DYHKIIMU TTOPTa BBOJIA-BBIBOJIA.
[TocnenoBarenbHOCTH HACTPOUKH TIOPTA B KOJIE IPOTPAMMBI.
Urto Takoe npepsiBaHue?

7.2. Tempbl IOKIIAIOB

ONOoOOTAWNE

. Bunpr nporpammaropos STM32.

Iloacucrema PE3CPBUPOBAHUA TAKTUPOBAHUA.

. PaboTa xoHTpoJIIEpa B yCIOBUSAX OaTapeiHOTO MUTAHUS.

CnocoObl 3alUThI TIOPTOB BBOJId-BbIBOAA.

. Pabora MK B CITOXHBIX YCIOBUSAX OKPY>KAIOIIEH CPEIbI.

Otnagka Kofa B peXXKMME pEaIbHOTO BPEMEHU
Cnioco6r1 BoccTanoBneHus: MK mnocie HeKOppeKTHON paboThI MPOIINBKU

. Cratnueckmii AHAJIN3aTOop KoAa AJid BCTPAauBACMBIX CUCTCM.

7.3.  OOpaser; cojepaHHUsd 3K3aMEHAIlMOHHOro Owiera (MpU HAIMYMM SK3aMeHa 0
JTUCIUILINHE)

B cnyuae BezeHus ydeOHOTro mpoliecca ¢ HCHOJIb30BaHUEM 3JIEKTPOHHOTO OOyUYeHHS U
TMICTaHIIMOHHBIX 00pa30BaTEeNbHBIX TEXHOJIOTHH, COAEp)KaHWUE OMIIeTa MOXKET OTIMYaThCS OT
IPUBEJCHHOTO.

OBPA3EIl DK3AMEHHAIIMOHHOI'O BUJIETA
JloHenknii rocyJapCTBEHHBIN YHUBEPCUTET
OU3NKO-TEeXHUYECKUHA (PaKyIbTET
Kadenpa paanodpusuku 1 nHHOKOMMYHHUKALMOHHBIX TEXHOJIOTUI

[Iporpamma Beictiero oopazoBanusi [Iporpamma OakanaBpuaTa
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Hamnpasnenue noarotToBku 10.03.01 MadopmarnmonHas 6€30MacHOCTh
[Ipoduns noaroToBKU be3omnacHocTh aBTOMaTU3UPOBAHHBIX CUCTEM
dopma 00yueHUs Ounas

Cemectp Bocbsmoit

JucuumimHa CriernanbHble MEKPOTIPOLIECCOPHI

IK3aMeHALUOHHBIN onJier Ne 1

1. Hocrouncrra apxurexktypsl ®on Heiimana.
2. Yto u3 cebs npeacTapisieT nporecc COOpKU IPOEKTa M0l MUKPOKOHTPOJLIEP.
3. CxemMOTeXHUKa IOPTa BBIBOAA.

VYTBepkIeHO Ha 3acegaHu Kadeapbl paauoPU3UKd M HH(DOKOMMYHHMKAIMOHHBIX
TEXHOJIOTHUH,

nporokoa Ne ot . 202 r.
3aBenyronuii kKageapoit B.B. [lanwmios
DK3amMeHaTop S.M. PymiedHukoB

8. PACIIPEJEJIEHUE BAJIJIOB, KOTOPBIE ITOJIYUAIOT ObYHAIOIIMECA

OOmiast orleHKa 3HAaHUK O0YYAIOMIMXCS MO JUCHUIUIMHE mpoBoauTcs 1o 100-0ammsHON
HIKajle MCXOJd M3 MakCUMyMa, NpHBeIeHHOro B Tabiuue Huxke. OpraHu3alnoOHHO-ydeOHas
paboTa B ayAMTOpUHU OIICHWBAETCS HAa OCHOBE TAKMX KPUTEPUEB KaK IOCEIAeMOCTh 3aHSATHH,
CBOEBPEMEHHOE M KadyeCTBEHHOE BBINOJIHCHWE IOMAIIHHUX 3aJaHWi, aKTUBHOCTH BO BpEMs
MPOBEACHUA JICKIIMOHHBIX W IPAKTHYCCKUX 3aHATHH (yLIaCTI/IC B O6CY)K}I€HI/II/I TCKYIICTO M
NpoiiIeHHOr0 MaTepuaia, peleHne 3aay 1 T.11.).

8.1. Cemectp 1

Howmepa pa3znenos Bunet padot MaxcimarbHoe
KOJIMYECTBO 0aJLIOB
Opranu3zanuoHHo-yueOHas padoTa 30
00Y4aroIIerocsi B ayANTOPHH
1-10

CamocTosiTenpHas paboTa 20
MojynbpHast KOHTpoJibHast paboTa 10

HUTOI'O 60

OK3aMeH 40

OOt UTOT 32 CEeMecTp 100

CooTBeTCcTBYE 0AJUIOB OLIEHKE

O1teHKa 110 IITHOAJUILHOM IIKajie
KomnnuectBo 6annos "
s 100 ECTS | DOx3amen, nuddepeHunpoBaHHBIN 3auer
3a4eT

90-100 A OTJIMYHO 3a4TEHO
80-89 B 3a4TEHO
75-79 C xoportio 3a4TEHO
70-74 D 3a4TEHO
60-69 E YIOBJICTBOPUTEIIEHO aTTemO
35-59 FX HE 3a4TEHO

0-34 = HEYIOBIETBOPUTEIHHO N,
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9. OBECIIEYEHUME OBPA3OBATEJIbHOI'O ITPOLIECCA JJIA JIULL C
OI'PAHMYEHHBIMH BO3MOXHOCTAMUA 3[JOPOBbA 1 MTHBAJIN/10B

B xone peanu3zanuu TUCHUILTMHBI UCTIOIB3YIOTCS CIEAYIOIINE TOTIOJHUTEIbHBIC METOIBI
00yueHHMsI, TEKYIIEro KOHTPOJIs yCIIEBAEMOCTH U IIPOMEXYTOUYHOM aTTecTaluy o0yJaromuxcs B
3aBUCUMOCTH OT UX UHIUBUAYAIbHBIX OCOOEHHOCTEH:

1) JUTSL CHIEIBIX U CIIA00BUIALINX

— JeKIUH 0(POPMIISIOTCS B BHJIE SJIEKTPOHHOTO JOKYMEHTA, JOCTYITHOTO C TIOMOIIBIO
KOMIIbIOTEpA CO CHELMATN3UPOBAHHBIM IIPOIPaMMHBIM 00€CIIeUeHUEM;

— JUIs  BBINIOJHEHUS  3aJaHus  Tpd  HEOOXOAMMOCTH  MPEJOCTaBIISACTCS
YBEJIMYHBAIOLIEE YCTPOUCTBO; BO3MOXKHO TAK)KE UCIIOJIb30BAHUE COOCTBEHHBIX YBEIMUYMBAIOILIUX
YCTPOWCTB;

- IUCbMEHHBIE 3a7jaHNs O(POPMIISIFOTCS YBETUUYEHHBIM IIPU(TOM.

2) TS TIIYXHX M C1a00CIBIIIAIINX

— JEKIMHU OPOPMIISIOTCS B BUJIE 3JIEKTPOHHOTO JIOKYMEHTA;

— MUCHMEHHBIE 3a[aHUs BHIITOJIHSIOTCS HA KOMITBIOTEPE B MUCbMEHHOH (popMe;

— 9K3aMEeH NPOBOJUTCA B IHCBMEHHOM (oOpMe Ha KOMIBIOTEPE; BO3MOXKHO
npoBeeHue B (hopMe TeCTHPOBAHHUS.

3) JUIS1 JIML C HapyIIEHUSIMH OTIOPHO-/IBUTATEJILHOTO anmapara:

— JeKIH 0(POPMIISIOTCS B BHJIE SJIEKTPOHHOTO JOKYMEHTA, JOCTYITHOTO C TIOMOIIBIO
KOMIIbIOTEpA CO CHELMATU3UPOBAHHBIM IIPOIPaMMHBIM 00€CIIeUeHHEM;

— MUCHMEHHBIC 3aJ[aHUs BHIITOJHIIOTCS Ha KOMITBIOTEPE;

— 9K3aMeH U 3a4€T MPOBOAATCA B YCTHOU (pOpME MM BBIMOJIHSIOTCS B MHCBMEHHOM
¢dbopme Ha KOMIIBIOTEPE.

ITpu HEOO6XOIMMOCTH NIpelyCMaTPUBACTCSl yBETMUEHUE BPEMEHHU AJIS IOATOTOBKU OTBETA.

[Iponienmypa  mpoBeACHUST  NMPOMEXKYTOYHOM  aTTecTallMl I OOYYaroOUIMXCs
YCTAHABIMBAaETCS C Y4YETOM HX HMHJIUMBUAYAJIBHBIX TMCHUXO(U3MYECKHMX OCOOEHHOCTEH.
[TpomexyTouHas aTTecTalus MOXKET IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

IIpoBenenue mpouedaypbl OLEHMBAHUS pPE3yJbTaTOB OOydYeHHUs JIONyCKaeTcs ¢
UCTIOJIb30BaHUEM JUCTAHIIMOHHBIX 00pPa30BaTEIbHBIX TEXHOIOTHH.

ObecneunBaercs A0CTyN K HH(GOPMAIMOHHBIM U OMOIMOrpauueckuM pecypcaM B CETH
WuTepHer s Kaxkaoro oOywaromierocsi B ¢gopMmax, aJalTUPOBAHHBIX K OTPaHUYEHHUSM HX
3JI0pOBbsI U BOCTIPUSTHS HHPOPMALIUU:

1) JUTSL CIIETIBIX U CITA0O0BUISIINX

— B IIEYaTHOM (pOpMe yBETMUEHHBIM HIPUPTOM;

— B (hopMe AJIEKTPOHHOIO JJOKYMEHTA;

2) JUIS TIIYXHUX ¥ CTaOOCIBIIIAIIIX

— B IeUaTHOM dopme;

— B (hopMe 3IEKTPOHHOTO JJOKYMEHTA.

3) TSt 00YYArOIIUXCS C HAPYIICHUSIMU OMOPHO-/IBUTATEIHHOTO arapara:

— B IIEUaTHOH (opme;

- B (hopMe IIEKTPOHHOTO JJOKYMEHTA.

10. MATEPUAJIBHO-TEXHUYECKOE OBECITEYEHUE YUEBHOI'O [TPOLECCA

VYuebnble 3aHATUS npoBoadTcs B kopmyce Ned Jlonl'V (r. Joneuk, np. Teatpanbhsiid, 13).
Jlns mpoBeneHus JIEKIIMOHHBIX 3aHATUN TpedyeTrcs ayIuTopHs, 000pyJoBaHHAs MEJIOBOM WU
MapKepHOH JT0CKOH, MyJIbTUMEAUHHBINA POEKTOP U 3KpaH, HOYTOYK, KOMIUIEKT yueOHOI Mebenu
JUIsL CTYJIEHTOB, pabouee MecTO IMpenojaBaTelis, BbIXod B VHTepHET — MPOBOAHONW WU C
ucnons3oBanuem Wi-Fi.

Jlnst mpoBeneHusi JIaOOpaTOPHBIX 3aHATHH TpeOyeTcs ayAauTopus, 0O0OpyJaOBaHHAS
NEPCOHAIBHBIMHA KOMIIBIOTEPAMHU.
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Jlist caMOCTOSITETIbHOM pabOThl MCIONB3YIOTCS TEKCTOBBIE M 3JIEKTPOHHBIE PECYPCHI
Hay4noli OMOMMOTEKM YHHMBEPCHTETa W JIPYTUX 3JICKTPOHHBIX OWMONMMOTEYHBIX 0a3 JaHHBIX,
y4eOHO-METOIMYecKoe OO0ecreyeHne, MpPEeACTaBICHHOE B Y4eOHO-METOIUYECKOM KaOuHeTe
I'maBHOTO KOpITYyCa (ayn.405).

OOyuaronuecss HWMEIOT BO3MOXHOCTh — HCIIONB30BaTh  y4eOHBbIE MaTepHabl IO
JTUCIUIUIMHE, pa3MmelleHHble Ha 1iatgopme Moodle LlenTpa nucTaHuroHHOrO 00pazoBaHUs
OI'bOY BO «/loul'Y». IIpn u3yyeHUn AUCUMIUIMHBI IPUMEHSIOTCS 3JIEKTPOHHOE O0y4YeHHE U
JTUCTaHIIMOHHBIE 00pa30BaTeNbHbIE TEXHOJIOTHH.

C  wucronmp30BaHMEM — pecypcoB  IUIAaTGOPMBI  JTUCTAHLMOHHOTO  OOpa3OBaHHS
OCYIIECTBIISICTCS TEKYIIUHA KOHTPOJIb 3HAHUK OOy4yarolMXcs Ha OCHOBE TECTUPOBAHUA U
MPOBEPKH PE3YIBTATOB CAMOCTOSATEIBHOM PabOTHI.

11. PEKOMEHAYEMAA JINTEPATYPA

11.1. OcHoBHas nuTeparypa
1. BacunwseB A. H. Camoyuntens C++ ¢ nmpumepaMu U 3aadyaMu. 4-¢ u31aHue
(nepepaborannoe). Kuura + Bupryansusiit CD. /A. H. BacunseB — CII6.: Hayka u TexHnuka,
2016. — 480 c.: mn. (+ Bupryansasii CD)

11.2. JlomonHUTENIbHAS JIATEPATYPA
2. ®nenoB M.E. [IporpammupoBanue Ha C++ rnazamu xakepa. /M. E. ®nenos M3naTenberBo:
BXB-IlerepOypr [ara uzganus: Hrions, 2004 — 336¢ ISBN: 5-94157-500-9

12. NHOOPMAIIMOHHBIE PECYPCBI

1. HauuonanbHasi 3JjekTpoHHast 0mbamorexka (HOB): denepanbhas rocynapcrseHHas
uHdopmarmonHas cucrtemMa /| MunuctepctBo Kynbryper P®; Poccuiickas rocynapcTBeHHast
oubmmoreka. — MockBa, 2019- . — URL: https://rusneb.ru/ (mara oOpamenwus: 01.03.2024). —
Pexxum pgocryna: cBoOoaHBIN, oanucka. Heobxoanma ycTaHOBKA MPOrpaMMHOTO 00€CTIeueHuUs.
— TekcT: DIeKTPOHHBIN.

2. eLIBRARY.RU: nayuHnas snekTponHas oubnmoreka: caiiT. — Mocksa, 2000- . — URL:
https://elibrary.ru (mata oOpamenus: 01.03.2024). — Pexum pgocrtyma: Juis aBTOPU30B.
MOJIb30BaTeNe. —TEeKCT: dJIEKTPOHHBIN.

3. Hayuynas osnektponHass Oubmmnoreka «KubGepJlenmukay: caiit / Accounanus
«OtkpbiTas Hayka». — Mocksa, 2014- . — URL: https://cyberleninka.ru/. (mara oOparienus:
01.03.2024). — Pesxum moctyma: cBOOOHBIN. — TeKCT: 371eKTPOHHBIH.

4. DnexTpoHHO-OMOMHoTeuHas cuctema «Jlaub»: [caiit]. — URL: https://e.lanbook.com
(mata ooOpamenus: 01.03.2024). — Pexxum gocTyma: JUisi aBTOPHU30B. MOJb30BaTenei. — Tekcr:
AIEKTPOHHBIN.

5. 9BC KOpaiit: snekTpoHHast OubinoTeuHas cucrema: cat. — Mocksa, 2013. — URL:
https://biblio-online.ru (mara o6pamenus: 01.03.2024). — Pexum ngoctyma: ais aBTOPU30B.
nosb3oBaTenen. — TeKCT: JIEKTPOHHBIM.

6. DaekTponHo-ouéanoreunas cucrema Joul'Y: caiit / ®TBOY BO «/lonl'¥Y». —
Honenk, 2016- . — URL: http://library.donnu.ru/ (mata oOpamenus: 01.03.2024). — Pexum
JIOCTYTIa: CBOOOHBINA. — TEeKCT: 2JIEKTPOHHBIH.

7. dnexkTpoHHblii kaTanor Hayuynoit oubmmorexku Honl'Y: paznen caiira / Hb lonl'V. —
Tekcr: anekrpounsii // DBC Joul'Y: caiit. — URL: http://library.donnu.ru/catalog/ (mara
obpamienus: 01.03.2024). — Pexxum tocTymna: HOMCK CBOOOHBIHN, SIEKTPOHHBIE JOKYMEHTHI — JIs
nonb3oBatenen JJoal'y.

8. Daexrponnblii apxus JJoul'Y: pa3nen caiita / Hb JJon['Y. — Tekct: snexTpoHHbIit //
OBbC Moul'VY: caiit. — URL: http://repo.donnu.ru/ (mara o6pamenus: 01.03.2024). — Pexum
JIOCTYTIa: CBOOOTHBIN.



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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13. I[TPOT'PAMMHOE OBECITEYEHUE

1. Windows 7 PRO (xoprioparuBHas aunieH3us JJoul'Y Ne 46484614)

2. Microsoft Office (kopnoparuBnas nmuuen3ust JJoul'Y Ne 46472919)

3. Microsoft Visual Studio (munensus nporpammsl Dream Spark miis BeICIIUX yYeOHBIX
3aBeJICHUN)

4. UnrerpupoBanHas cpena pazpadorku CubelDE (cBob6omHO pacpocTpaHsemast)

5. AntuBupyc Kacnepckoro, Adobe Acrobat Reader, xPDF (nuuenszun GPL, Apache,
BSD my1s1 cBOGOAHOTO MPOTPAMMHOTO 0OECTICUCHHS ).



