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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:

IMCUMIUIMHBL ~ mporpamMmbl  OakamaBpuara: JluckperHas wmarematuka, OCHOBBI
UH(POPMALIMOHHBIX TEXHONOTHH, S3biku mporpammupoBanus (C++, C), Muadopmamuonusie
TEXHOJIOTHH.

1.2.  JlucuuruimHbl, KypcoBble paOOThl W MPAKTUKHU, JUIS KOTOPBIX OCBOEHHE IaHHOM
JMCIUILIMHBL HEOOXOIMMO KaK IpeAIIecTBYIOIIee:

[IporpaMMmupoBanue  3alUIIEHHBIX  MHUKPONPOIIECCOPHBIX ~ CHUCTEM, OCHOBA  JIJIs
NPOXOXJICHUA TMPAKTUK, 3HAHUS M YMEHHS HCIIOJB3YIOTCS MpPU MOATOTOBKE BBITYCKHOM

KBAJTM(PUKAIIMOHHON paboThI
2. OIIMCAHUE JUCHUITIIMHBI

2.1. OOmas xapakTepHCTHKA
HaunMmeHoBaHuUe mokaszaresns 3HaueHHe TOKa3aTels
Ha3zBanue 00pa3oBaTebHOM MPOrpaMMbl 10.03.01 Uudopmanmonnas 6€30macHOCTb
(ITporpamma Gakanaspuara: 10.03.01
HNudopmannonnas 6e3onacuocts (IIpodus:
be30nacHOCTh aBTOMAaTU3UPOBAHHBIX CHCTEM)

[Iudp 1 Ha3BaHUE B COOTBETCTBUU C b1.B.O/1.16. [IporpammupoBanue
y4eOHBIM IJIAHOM MHUKPOIMPOIIECCOPHBIX CUCTEM
YacTts 00pa3oBaTeIbHON MPOrpaMMBbl BapuaTuBHas yacTh: BbIOOp By3a
KomuuectBo 3a4eTHBIX eauHUL / BCETO 4acoB 3,5/126

2.2.  Pacnpenenenue yacoB 1o opMam u rnepuogaM o0ydeHus

OO011ee KOJIUYECTBO YacoOB
o
= CaMoCTOs-
dopma 2| 8 5 -
> | & | nexkum- | mabopa- | MpaKkTH- | TENLHOH dopma
00y4eHus 2| 3 BCETO
3 OHHBIX | TOPHBIX | YeCKHX | paboThI + KOHTPOJIS
KOHTPOJTh
Ounas, BCero 4 7 30 30 - 66 126 DK3aMEH

3. HEJIN JUCHUTTJIMHBI

3HAKOMCTBO C OCHOBHBIMH COBPEMEHHBIMH MHUKPOIIPOLIECCOPHBIMU  CPEACTBAMHU
BCTpaMBaeMON TEXHHUKH, a TAK)KE CPEACTBAMHU JUIs pa3padOTKH MPOrpaMMHOI0 oOecrieueHus s
uX QYHKIMOHUPOBaHU. V3yuyeHne OCHOBHBIX COBPEMEHHBIX MUKPOKOHTPOJUIEPHBIX MIAT(HOPM.
3HAKOMCTBO CO CpPEICTBaMH Pa3pabOTKH U TecTHpoBaHHs Koaa mporpamm ans MK. Usyuenue
OCHOBHBIX KOMIIOHEHTOB MHUKPOKOHTPOJIJIEPHOW CHUCTEMBI, a TaKXKe IPUMEHEHHE HX B
NPUKIAIHBIX 3a3dadax. O3HakOMJIEHME C MpUHIMIAMH PadoThl MHTEpQeiicoB U crnocodamMu
B3aumozeiicteusit MK cucrem.

4. KOMITETEHIIMN OBYYAIOINEI'OCA, @OPMUPYEMBIE B PE3YJIBTATE
OCBOEHMA KOMIIOHEHTA OBPA30OBATEJIbBHOU ITPOI'PAMMEI, X UH/IMKATOPBI
N INTAHUPYEMBIE PE3VIJIBTATBI ObYUYEHU A

4.1. KomnereHiun

KomnereHimu WHnukaTopsl Pe3ynbTaThl 00y4eHHs
[IK-5. Cnocoben | I1K-5.1. Cnocoben | I1IK-5.1.1. 3naer metoasl 00paboTKu nH(DOpMALIHAH C
IPOBOANTH IPOBOANUTH PabOTHI | UCIIOIB30BAHNEM COBPEMEHHBIX TEXHUUECKUX
paboThl Mo 10 pa3paboTKe U CPEJICTB KOMMYHHKAIMH U CBA3H.
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YCTaHOBKE U TEXHUYECKOMY IIK-5.1.1. 3Haer coBpeMEHHBIE MPOrPaMMHBIE
TEXHUYECKOMY 00CITy’)KHUBaHUIO CpEeICTBAa CUCTEMHOIO M IPUKJIAJHOTO Ha3HAYCHUS
00CITy’)KUBaHUIO 3aIMIICHHBIX OTEYECTBEHHOTO U POCCHICKOrO MPOM3BOJICTBA.
3alUILEHHbBIX cpencTB 00paboTKM | YMeeT UCHOIb30BaTh COBPEMEHHbIE MPOTrPaMMHBIE
CpeAcTB uHpOpMaLUH. CpEeICTBAa CUCTEMHOTO M NPUKIIAJHOTO Ha3HAYCHHS
00paboTKu JUTS perieHus 3a/1a4 nH(pOpMaAITMOHHOM
uHpopMaluu. 0€30MaCHOCTH.

o. I[TPOIT'PAMMA JJTUCLUITJINHBI

Hassanue teMEbl

Kpatkoe cogepxanuie TeMbl (BOIPOCHI TEMbI)

1. 3makomcTBO ¢ MK

CUCTCMaMH.

1.1.  OcHOBHBIE apXUTEKTypHbIE pEIICHUS TMPU OpPraHU3aAlUU
BBIYHCITUTEILHBIX MAIIIKH.

1.2. Pa3znuna Mexay MUKPOKOHTPOILIIEPOM U MUKPOIIPOIIECCOPOM.

1.3. 3HaKOMCTBO C MUKPOKOHTpoJuIepaMu cemericta STM32.

1.4. Cepun MUKPOKOHTPOJUIEPOB.

1.5. Cucrema Ha KpucTaLIE.

1.6. CpaBuenne ¢ AVR (B cxoxeM 1IEHOBOM JHara3oHe).

1.7. CpaBHeHHe 32 OUTHBIE CUCTEMBI C 8 OMTHBIM.

2. Cpencta
pa3paboTKu u
OTJIAJKH KOJa.

2.1. 3amauu u STANBl KOMITWISIAH.

2.2. IIporpaMmartopsl, UX BO3MOKHOCTH.

2.3. HuterpupoBaHHBIC Ccpeibl pa3paObOTKU s
MHUKPOKOHTPOJIJIEPOB.

2.4. CtpykTypa Kofa MporpaMMbl U MOHSATHE CYNEPIIUKIIA.
2.5. COopka mpoeKTa.

Pa3JIMIHBIX

3. Anpo 3.1. BHyTpeHHee ycTpouCTBO sjipa.
MUKpPOKOHTpoJu1epoB | 3.2. Peructpsl nporeccopa.
STM32. 3.3. BHyTpeHHsIs cxeMa MUKPOKOHTPOJLIEPA.

3.4. CtpykTtypa  mamsiTH B
MHUKPOIIPOLIECCOPE.

3.5. KapTa namsiTu MUKpOKOHTPOJIIIEPA.
3.6. XpaHeHue Koja.

3.7. Cratuueckas onepaTHUBHas MaMsITh.
3.8. ITamaTte nepudepun.

3.9. Ilepudepus sapa MK.

MHUKPOKOHTpPOJJIEPE  CT€K B

4. Iloncucrema
TaKTHPOBAHWUSI B
STM32 skpaHa.

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 HacCTPONKH 1O KOHKPETHBIN KOHTPOJLIED
STM32F407VG.

5. Iloptsl BBOZA-

BeIBozIa B STM32.

5.1. IlopTel BBOAA-BBIBOJIA.

5.2. CxemMoTeXHUKa MOPTOB BBOJA-BBIBO/IA.

5.3. Bo3moxnoctu noptoB B STM32 u B ananorax.

5.4. Pexxumbl paboThI TOPTOB.

5.5. Ilopsimok HACTPOWKM U MPUMEHEHUS U MCIOJb30BaHUsS MOPTOB B
pa3HBIX OMOTMOTEKAX.

5.6. OrpanuyeHusi MOPTOB BBOJIA.BHIBOJIA.

6. Iloncucrema
IIPEPBIBAHUIM.

6.1. IlpepriBanus 6e3 MPUBSI3KK K anmapaTHOH miaaTdopme.
6.2. OcobeHHoCcTH KOHTpoIepa npepbiBanuil B STM32.
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6.3.
6.4.
6.5.

AmnmapartHele npepbiBanus. [[porpaMMHbIe TPEpPHIBAHMS.
[Ipuoputer npepriBannii. MackupoBaHue NpepbIBAHUM.
O0paboTKa UCKIIOYUTENLHBIX CUTYAIIUH B KOJIC.

7. Talimepsi-
cuétunku STM32.

7.1.
7.2.
7.3.
7.4.
7.5.
7.6.

Uto Takoe TaiiMepshl.

CXeMOTEeXHUUECKOE CTPOEHHE TaMEPOB-CUETUNKOB.
Buner Talimepos.

Bo3moxHOCTH TaiiMepOB.

[Ipumenenue TaitmMepos.

Hactpoiika TaiimepoB B cpene paspadotkn CubeMX.

8. lllupoTHo-
HUMITYJIbCHAsI

MOy JISIIUS B
STMa32.

8.1.
8.2.
8.3.
8.4.
8.5.
8.6.
8.7.
8.8.

[Tonstue LLIMM. O6nactu npumenenus LLIVM.

Yro takoe LM koHTpOIIIED.

Tuner WM.

KoaddunmenT 3anomseHus.

Yacrora LLI1M.

Pazpemaromiast cnoco6nocts HHINM.

[Ipumep peanuzanuu HINM B mukpokontposiepax STM32.
Orpannuenust u Henoctatku LM,

9. VYHuBepcaibHbIH
CUHXPOHHO-
ACHHXPOHHBIN
NIPUEMOIIEPENATUUK

(USART).

9.1.
9.2.
9.3.
9.4.
9.5.
9.6.
9.7.

Mpunnun padotst UART/USART.

®dopmar oOMeHa TaHHBIMH.

[Tpuém n nepenava nHGopManuu.
UART/USART/RS232.

Peanuzanus USART B MUKPOKOHTpOJLIEDE.
[MpenmymiectBa u HegocTaTku. OOIACTH IPUMCHEHHSI.

[Tpumep peanuzauuu USART B mukpokonTposuiepax STM32.

10. Auanoro-

10.1. Tlonsarue Ananoro-mudposoro npeodpazosarens (ALLI).

uudponoe 10.2. Paznuunsie Tunsr ALIL.
npeoOpa3oBaHue 10.3. ITapametpsr ALIII.
STM32. 10.4. Cratuueckue xapaxkrepuctuku ALIIT.
10.5. Innamuueckue xapakrepuctuku ALTIL
10.6. AIIIT B MukpokoHTpoJuiepax cemerictea STM32.
6. CTPYKTYPA U COAEPXXAHUE JUCHUITJIINHBI
6.1. ®dopma oOyueHust — ouHas, Kypc — 4, cemectp — 7
HaumeHoBaHus pa3/ienoB U TeM Konmiectso Hacos
Jlexn. | Jlabop. | ITpakt. | CPC+K | Beero
1. 3nakomctBO ¢ MK cucremamu. 3 3 - 6 12
2. CpencTBa pa3padOTKU U OTJIAAKH KOJIA. 3 3 - 6 12
3. SInpo mukpokoHTpouiepoB STM32, 3 3 - 6 12
4. lloacucrema TakTupoBanus B STM32 3 3 - 6 12
9KpaHa.
5. ITopTsl BBOAa-BeIBOIa B STM32. 3 3 - 7 13
6. [loncucrema npepbIBaHUM. 3 3 - 7 13
7. Taitmepbi-cuétunku STM32. 3 3 - 7 13
8. lInpoTHO-UMIYIbCHASE MOJYJISILMS B 3 3 - 7 13
STM32.
9. YHuBepcanpHbI CHHXPOHHO-aCUHXPOHHBIH 3 3 - 7 13
npuémonepenatuuk (USART).
10. Ananoro-mudppoBoe peodpazoBaHue 3 3 - 7 13
STM32.
NTOT'O ITO KOMITIOHEHTY OIIOIT 30 30 - 66 126
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1. OLEHOYHBIE MATEPUAJIBI (CPEACTBA) UL TEKYIIEI'O KOHTPOJIA
YCIIEBAEMOCTH, IIPOMEXYTOUYHOU ATTECTALIUN

7.1.  KoHTpOJIbHBIE BOIIPOCHI
. 'apBapzckast apXuTeKkTypa.
. Apxurekrypa @on Helimana.
. locrounncrBa apxutekrypsl @on Helimana.
. Henocratku apxurexrypsl @on Helimana.
. JocronnctBa ["apBapACKOil apXUTEKTYPHI.
. Henocratku ["apBapicKOl apXUTEKTYPBI.
. Kakas apxurekrypa nyuie, ['apapackas uinu @on Heiimana. OObSICHUTEL CBOM BBIOODP?
. Knmaccudukanus mukpomnporeccopos (rinodanbHas).
. APXUTEKTYpPbl MUKPOIIPOLIECCOPOB.
10. Yto Takoe MHKPOKOHTPOJLIEP.
11. Apxwurextypa CISC.
12. Apxutextypa RISC.
13. CpaBHEHHE MUKPOKOHTPOJIEPA C MUKPOIIPOLIECCOPOM.
14. Yro Takoe sapo MUKpomnpoleccopa (MoxHO Ha mpumepe ARM).
15. PaznoBuanoctu siaep ARM.
16. Yro takoe SoC.
17. CpaBuenne STM32 ¢ npyruMu BeHIOpPaMH MUKPOKOHTPOJIJIEPOB U C JPYTUMHU
JTMHEWKaMu (HanmpuMmep, 8-Mu OUTHBIMH).
18. CpaBHenue 32 OUTHBIX apXUTEKTYP C 8-MU OUTHBIMHU.
19. Yro Takoe KOMIMIISAIUS IPOTPAMMHOTO KOJIA.
20. Dramnsl KOMIWISLIUHA.
21. Kommwrsiust juist CISC u RISC niporieccopos.
22. Yto Takoe nmporpammarop.
23. TIporpammarop ST-Link.
24. 3arpys3ka koja 6e3 mporpammaTopa (+ u -).
25. OGHOBNIEHHS 10 BO3AYXY (JJOCTOMHCTBA U HEIOCTATKH).
26. Uto Takoe UHTErpupoBaHHas cpena pazpadorku (IDE).
27. Pabora ¢ MukpokoHTposuiepamu BHe IDE.
28. Cube IDE vs Arduino IDE.
29. Penmakrop xkoHpurypanuii Cube mx.
30. Opranu3zanus Koja nporpamm Juiss MUKpOKOHTPOJLIEPA.
31. MexaHn3M MapayIeIbHON ¥ YaCTHYHON KOMITHJISITUH.
32. Uto u3 cebs npeacTaBiseT npouecc cOOpKU MPOEKTa Mo MUKPOKOHTPOJLIEP.
33. Uto Takoe cchutka (MPUMEpHI M HCIIOJTB30BAHNUE).
34. Yto Takoe ykaszarenb (IpUMephl U HCIIOJIb30BAHHE).
35. YUto Takoe sSapo MUKPOKOHTpoJuIepa. Ero coctaBHbIE acTH.
36. BHyTpeHHee yCTpOHCTBO sfpa.
37. Uto Takoe nepudepus MUKPOKOHTPOJIJIEpa KAaKOBA €€ CBS3h C SAPOM.
38. Peructpsl MUKponpolieccopa.
39. Ctek B MHKPOKOHTPOJLIEPE.
40. IllunHas MaTpHIla B MUKPOKOHTpPOJLIEPE.
41. Bugsr muH B siape Cortex.
42. Ctpyktypa namsatu i siapa Cortex M4.
43. O06acTh XpaHSHHSI KOJIa.
44, ObnacTh ONepaTUBHON MaMSATH.
45. O6nacTh aapecoB nepudepuu.
46. Obnacts aapecos nepudepuu sapa Cortex.
47. CnocoOsl sxoHOMUM onepatuBHOi namsatu B CPU Cortex.

O©CoOoO~NOoO ol WN -



48.
49.

MI'o.

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

UYT0 Takoe TaKTUPOBAHMUE.
YTo MOXKHO CKa3aThb O CUTYallUH, KOI/la MUKPOKOHTPOJUIEP TAKTUPYETCS 4acTOTOW &

Crioco0bl TAKTUPOBAHUS B MUKPOKOHTPOJLIEpE.

UYro Takoe KBapLEBbIN pe30HATOP.

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

CxeMa TakTHpoBaHHsI MUKpOKOHTposuiepa STM32 (ocHOBHBIEC OJI0KH).

Cxema TakTHpoBaHUs MUKpOKOHTposiepa STM32 (MCTOUHUKHM TaKTUPOBAHMS).

OT KakuX mapaMeTpoB B CXEME TAKTUPOBAHUS 3aBHCUT UTOTOBAsi 4acTOTa pabOTHI Apa

MHUKPOKOHTPOJLIEPA.

57
58
59

. TakTupoBaHME IIMH MUKPOKOHTPOJLIEPA.
. brok Microcontroller clock output (MCO) B cucTeme TakKTUPOBAHHSL.
. Kakne kputndeckn BakHBIE YacTH MHKPOKOHTPOJUIEPHOH CHUCTEMBI 3aBHCAT OT

IOACHCTCMbI TaKTI/IpOBaHI/Iﬂ?

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

Urto Takoe MopThl BBOJA-BBIBOA.

Kakum 00pa3oM Ha MEKPOCXEME TPYIITUPYIOTCS TIOPTHI ¥ C YEM 3TO CBSI3aHO.
CxeMoOTexHHKa OpTa BBOJA.

CxeMOTeXHHKa MTOPTa BHIBOJIA.

Orpanunuenus uudpoBOro BbIBOJIA - BXOIHBIE TAPAMETPHI.
Orpanunvenus U(POBOTO BEIBOJIA - BBIXOJHBIC TAPAMETPHI.
Ckopoctb paboTsl HOPTOB BBOJA-BhIBOAA B STM32.

Cxema aHajoroBoro BBOJia B MUKPOKOHTPOJLIEP.
AnbpTepHaTUBHBIE (DYHKIIMU TIOPTa BBOJIA-BBIBOJIA.
[TocnenoBarenbHOCTH HACTPOMKH MOPTA B KOJIE IPOTPAMMBI.
Urto Takoe npepsiBaHue?

7.2. Tempbl IOKIIAIOB

ONOUTAWNE

. Bunpl nporpammaropos STM32.

Iloacucrema PE3CPBUPOBAHUA TAKTUPOBAHUA.

. PaboTa xoHTpoJIIEpa B yCIOBHUSAX OaTapeiHOTO MUTAHUS.

CnocoObl 3alUThI TIOPTOB BBOJId-BbIBOAA.

. Pabora MK B CITOXHBIX YCIOBUSAX OKPY>KAIOIIEH CPEIbI.

OTnazaka Kofa B peXUMe peaJbHOro BpPEMEHH.
Cnioco6w1 BoccTanoBieHust MK nocie HeKOppeKTHOM paboThI MPOIINBKH.

. CraTtnueckuii AHAJIN3aTOop KoAa AJId BCTPAanBACMBIX CUCTCM.

7.3.  OOpaser; colepaHHUsd 3K3aMEHAIlMOHHOTo Owiera (MpU HAIMYMM SK3aMeHa 10
JTUCIUIINHE)

B cnyuae BeneHus ydeOHOTro mpoliecca ¢ HCIOJIb30BaHUEM 3JIEKTPOHHOTO OOyYeHHs U
TMICTaHIIMOHHBIX 00pa30BaTEeNFHBIX TEXHOJIOTHH, COJIEpKaHWEe OMiIeTa MOXKET OTIMYAThCS OT
IPUBEJCHHOTO.

OBPA3EIl DK3AMEHHAIIMOHHOI'O BUJIETA
JloHenknii rocyJapCTBEHHBIN YHUBEPCUTET
®u3nKo-TeXHUYECKUH (PaKkyIbTeT
Kadenpa pagrnoduznku n tHHOKOMMYHUKAIIMOHHBIX TEXHOJIOTHI

IIporpamma Beicuiero oOpasoBanusi [Iporpamma OakanaBpuara

HampaBnenue moaroToBku 10.03.01 UadopmanmronHas 6€301MacHOCTh
[Ipoduns noaroToBKU be3omnacHocTh aBTOMaTU3UPOBAHHBIX CUCTEM
dopma o0yueHus Ounas

Cemectp Cenpmoit
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Jucuuninnza IIporpammupoBanue MHUKPOIPOLIECCOPHBIX
CUCTEM

IK3aMeHANMOHHEIN OnjieT Ne 1
1. JocrounctBa apxutektypsl @oH Heiimana.
2. Uto u3 ceds mpeacTaBiseT mporece COOPKU MPOeKTa Mol MUKPOKOHTPOJLIEP.

3. CxeMOTeXHHUKA IIopTa BbIBOAA.

YTBepxkaeHo Ha 3acenaHuu Kadenpsl paguodu3uKd W MHPOKOMMYHHUKAIIMOHHBIX
TEXHOJIOTHA,

nporokoa Ne ot . 202 r.
3aBenyromnuii kageapoit B.B. [lanuios
DK3aMeHaTop S.U. PymieunukoB

8. PACIIPEAEJIEHME BAJIJIOB, KOTOPLIE ITOJIVHAIOT OBYYAIOUIMECA

OO0mast olleHKa 3HaHHWM OOYYaIOIIMXCS MO AUCHUIUIMHE MpoBoAuTcs mno 100-6annbHoi
IIKajJe MCXOIs M3 MaKCMMyMa, MPUBEIECHHOTO B Tabmuie Hrpke. OpraHu3allMOHHO-ydeOHas
paboTa B ayAUTOpUM OIICHUBAETCS HAa OCHOBE TaKMX KPUTEPUEB KaK IMOCEIIAeMOCTb 3aHATHUH,
CBOEBPEMEHHOE M KauyeCTBEHHOE BBIMIOJIHEHUE JOMAIHUX 3aJaHUN, aKTUBHOCTH BO BpeMs
MPOBEJCHUS JIEKIMOHHBIX U MPAKTUYECKUX 3aHATUH (ydacTHe B OOCYXKICHHH TEKYIIero u
MPOMICHHOT'O MaTepuaa, pereHue 3aaad 1 T.11.).

8.1. Cewmectp 1

Howmepa pazgenos Buns pabot MakcumaisHoe
KOJIMYECTBO OaJIJIOB
Opranu3annoHHo-y4eOHas pabora 30
oOyuaronerocsi B ay IMTOpUU
1-10

CamocrosTenbHas pabora 20
MonynpHast KOHTpOJIbHAs padoTa 10

HUTOTI'O 60

Ok3ameH 40

OO0muii UTOT 32 CeMecTp 100

CooTBeTcTBHUE 0AJLIOB OIIEHKE

OrieHka 1o naTnOauIbHON MIKajie
KomuuectBo 6ammos "
s 100 ECTS | D3x3amen, nuddepeHnnpoBaHHbII 3auer
3a4eT

90-100 A OTJIMYHO 3a4TEHO
80-89 B 3a4TEHO
75-79 C Xopotto 3a4TEHO
70-74 D 3a4TEHO
60-69 E YIOBIETBOPUTEIHHO aaToHO
35-59 FX HE 3a4YTEHO

0-34 = HEYJIOBJICTBOPHUTEIHLHO e 3a9TeHo
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9. OBECIIEYEHUME OBPA3OBATEJIbHOI'O ITPOLIECCA JJIA JIULL C
OI'PAHMYEHHBIMH BO3MOXHOCTAMUA 3[JOPOBbA 1 MTHBAJIN/10B

B xone peanu3zanyu TUCHUILTMHBI UCTIOIB3YIOTCS CIEAYIONINE TOTOIHUTEIbHBIE 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 IIEUYaTHOM (pOpMe yBEITUUEHHBIM IIPUPTOM;

— B (hopMe AJIEKTPOHHOIO JJOKYMEHTA;

2) JUIS TIIYXHUX ¥ CTaOOCIBIIIAIIIX

— B IeUaTHOM dopme;

— B (hopMe 3IEKTPOHHOTO JJOKYMEHTA.

3) ISt 00YYarOIIUXCsl C HAPYIICHUSIMU OMOPHO-/IBUTATEIBHOTO aIapara:

— 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 mpoBeneHUsT JTaOOpAaTOPHBIX 3aHATUA TpeOyeTcs ayauTopusi 0o0OpyJoBaHHAas
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 M3naTenbeTBo:
BXB-IlerepOypr [ara uzganus: Hrions, 2004 — 336¢ ISBN: 5-94157-500-9

12. NHOOPMAIIMOHHBIE PECYPCBI

1. Hayunas snexTpoHHas 6ubaunoreka elibrary.ru : undopm.-ananut. noptan / OOO Hayunas
aneKkTpoHHast oubimoreka. — Mocksa : OOO Hayu. smektpoH. 6-ka, cop. 2000-2022. — URL.:
https://elibrary.ru (mara obpamenus: 01.01.2024). — Pexum gocTyma: Uis 3aperdcTpup.
IOJIb30BaTeNe. — TEKCT : AIEKTPOHHBIN.

2. OnexkTpoHHbI  Karanmor Hayunoit OubGnuorexkn JIoHEKOro TrocyaapCTBEHHOTO
yuuBepcutera. — Jlonenk : Hb Houl'V, 1999— . — URL: http://catalog.donnu.education (mara
obparenus: 01.01.2024). — TekcT : 3I€KTPOHHBIH;

3. YueOHukH 51 IpyTrue KHUTU o MaTeMaTUuKe URL:
http://eqworld.ipmnet.ru/ru/library/mathematics.htm (mara obpamenus: 31.03.2024). — Pexum
Joctyna: cBOOOIHBIN. — TeKCT : AIeKTPOHHBIN

4. NurepHer-oubnuorexa Buramus Apaonsaa URL: http://ilib.mccme.ru/ (nata obparenust:
31.03.2024). — Pexxum goctyma: CBOOOIHBIN. — TEKCT : 3JIeKTPOHHBIIA;

5. Texumueckass 6ubmmorexka URL: http://techlibrary.ru/ (mara oopamenus: 31.03.2024). —
Pexxum moctyma: cBoOOaHBINA. — TEKCT : 2JIEKTPOHHBIH;

6. Hayunsie xxypranst ®I'BOY BO «/loul'Y» URL: http://donnu.ru/science/journals (nara
obpamienns: 31.03.2024). — Pexxum goctymna: CBOOOAHBIN. — TEKCT : 3J€KTPOHHBIH.

13. I[TPOIT'PAMMHOE OBECITEYEHUE

1. Windows 7 PRO (xopnioparuBHas nuuen3us Joul'Y Ne 46484614)

2. Microsoft Office (kopnoparuBnas smneH3ust JJoHI'Y Ne 46472919)

3. Microsoft Visual Studio (smuensus nporpamMsl Dream Spark juist Beicmmx yueOHBIX
3aBeJIeHUH)

4. NuterpupoBanHas cpena pazpadorku CubelDE (cBob6oaHo pacnpocTpansemast)

5. AntuBupyc Kacnepckoro, Adobe Acrobat Reader, xPDF (munensun GPL, Apache,
BSD mist cB0601HOTO IPOrpaMMHOTO 0OECTICYCHHUS).



