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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
TexHosoruy, [IporpaMmmupoBaHre MUKpPOIIPOIIECCOPHBIX CUCTEM.

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

3HaHUS U YMEHHS, TTOJyYECHHBIE B X0JI€ U3YUYCHUS TUCIMILUIMHBI, SIBISIOTCA OCHOBOM ISt
NPOXOXJICHUA NPAKTHK; HCIONB3YIOTCS NPH IOJIrOTOBKE BBITYCKHON KBaJH(PUKAMOHHOM

paboThI
2. OIMMCAHUE AUCLUITJIMHBI

2.1.  OOmas xapakTepucTuKa

HaumeHnoBanue nokasaress 3HaueHue nokasaress
HazBanue oO0pa3oBaTeIbHON MPOTPaMMBbI 10.03.01 MadopmanronHas 6€3011acHOCTh
(ITporpamma 6akanaBpuara: 10.03.01
Nudopmannonnas 6e3onacHocts (IIpoduns:
be3onacHOCTh aBTOMATH3UPOBAHHBIX CHCTEM)

udp 1 Ha3BaHUE B COOTBETCTBUU C b1.B.O/I.13. [locTpoeHue 3alMILIEHHBIX
Y4eOHBIM IIJIAHOM MHUKPOIPOIIECCOPHBIX CUCTEM

Yactp 006pa3zoBaTesIbHOM MPOrpamMmbl BapuaTuBHas yacTh: BbIOOp By3a
KonuuecTBO 3a4eTHBIX €IMHULL / BCETO YacOB 3,5/126

2.2.  Pacnpeznenenue yacoB 1o popMam u rnepuoaaM o0ydeHus

OO011ee KOJIUYECTBO YacoOB
o
= CaMoCTOs-
dopma g 8 5 -
> | & | nexkum- | mabopa- | MpaKkTH- | TENLHOH dopma
00y4eHus 2| 3 BCETO
3 OHHBIX | TOPHBIX | YeCKHX | paboThI + KOHTPOJIS
KOHTPOJTh
Ounas, BCero 4 8 30 40 - 56 126 DK3aMEH

3. HEJIN JUCHUTIJIMHBI

OcBoeHue AUCHUIUIMHAPHBIX KOMIIETEHIIUM, CBSI3aHHBIX C PACKPBITUEM OCHOBHBIX
NPUHIMIIOB  (QYHKIIMOHUPOBAHUS W TOCTPOCHHSI BCTPAMBAEMBIX CHCTEM OOecredeHus
0€30MacHOCTH,  CHOCOOHBIX  OCYIIECTBIATh  KOMIUIGKCHYIO  3alllATy  COBPEMEHHBIX
ABTOMATHU3UPOBAHHBIX MHPOPMAITMOHHBIX U TEIEKOMMYHUKAITMOHHBIX CUCTEM.

4. KOMHIETEHINH ObYYAIOINETI'OCS, ®OPMHUPYEMBIE B PE3YJIbTATE
OCBOEHMA KOMIIOHEHTA OBPA30OBATEJIBHOU ITPOI'PAMMEI, X NH/IMKATOPBI
N TINTAHUPYEMBIE PE3VIJIbTATBI ObBYUYEHU A

4.1. KomnereHuuu

Komnerenmuun WNHaukaTopsl Pe3ynbTarsl 00yueHus
[TK-5. IIK-5.2. Criocoben | I1K-5.2.1. 3naeT meTo 161 00pabOTKH MHGOPMAITHH C
Crniocoben MPOBOJUTH pabOTHI | HCIIOJIb30BAHHEM COBPEMEHHBIX TEXHHMUYECKUX
IIPOBOJUTH 0 pa3paboTKe, CPEICTB KOMMYHHKAIIMH U CBA3H.
paboThl Mo YCTaHOBKE U
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YCTaHOBKE U TEXHUYECKOMY IIK-5.2.2.  3Haer COBpPEMEHHbIE IpPOrpaMMHbIE
TEXHUYECKOMY | 00CIIy>KHBaHUIO CpeICTBa CHUCTEMHOI0 W MPUKIAJHOTO Ha3HA4YEHUS
OOCITy’)KNUBAaHUIO | 3aIUIIEHHBIX OTEYECTBEHHOTO W POCCHICKOTO IPOU3BOCTBA.
3alUILEHHbBIX cpeacTB 00pabOTKU | YMEEeT HCIOJIb30BaTh COBPEMEHHBIE NPOrPaMMHBIE
CpeAcTB uHpOpMaIUH. CpeICTBa CHUCTEMHOTO W TPUKJIAIHOTO HA3HAYCHUS
00paboTKu JUTS perieHus 3aza4y nH(}OpMaITMOHHOM
uHpopMaluu. 0€30MaCHOCTH.

o. I[TPOIT'PAMMA JJTUCLUITJINHBI

Hassanue TeMEbl

KpaTkoe cogepxanue TeMbl (BOIPOCHI TEMbI)

1. Kontpomiep

1.1. Tepmun u Ha3HaueHue DMA.

npssmoro  npoctyna B | 1.2. OcHoBHbIE Bo3MOkHOCTH DMA.
namath (DMA). 1.3. ®dynkiuonan u unrepdeiicet DMA.
1.4. Ilotoku u kanansl DMA.
1.5. Tpan3akunoHHasi MOJEIIb.
1.6. DMA B Mukpokontpoiepe STM32.
1.7. DMA, Kxak CpeICTBO  TOBBIIIEHUS  «JOCTYIHOCTU»
uHpOpMaLMOHHOM cucTeMsl B pa3pese Ub.
2. bnok redepauuu | 2.1. Yto Takoe nceprociayyaiiHble ducia.
IICEBIOCITYYalHbIX 2.2. Cnoco6s! renepauuu [ICII. biroxk RNG B STM32.
gucen (RNG). 2.3. IIpumep peanuzaunu RNG Ha MUKPOKOHTpOJLIEpE.
2.4. CueHapuu TMPUKIATHOTO HCIHONb30BaHus Omoka RNG B
MeXaHU3Max U MPUIIOKEHUSIX, 00eCTIeUMBAIOIINX HH(OPMALIMOHHYIO
0€3011aCHOCTb.
3. lmna  USB B | 3.1. USB unrepdeiic (BbIBOA U pazbEMBbI).
STM32. 3.2. Apxurekrypa USB.
3.3. Pa3HOBHIHOCTH (PYHKIIMOHAIBHBIX 0J0K0B npoTokona USB.
3.4. llepenaya nanneix no USB. Knaccet USB ycrpoiicTs.
3.5. USB B STM32.
4. Ataku Ha | 4.1. Knacc Atak Tunma BAD USB.
KOMIIBIOTEPHBIE 4.2. CpeacrBa 1 Mexanu3Mbl oOHapyxeHust BAD USB artaku xak Ha
CUCTEMBI  CPEACTBAaMU | CTOPOHE KOMIIBIOTEPA, TAK U Ha cTopoHEe MK.
USB. 4.3. Ilunamuueckoe u3MeHeHue kiacca USB ycrpolictBa u ero

MOCJIECTBHSL.
4.4. KoHuenuusi yCTpONCTBa-KapaHTHWHA Il JETEKTUPOBAaHUS
3noHamepeHHoro USB ycTpoiicTBa.

5. OCPB / FreeRTOS.

5.1. Konuenuus onepaiioHHONW CUCTEMBI PEaIbHOI'O BPEMEHH.
5.2. Cocrosaus B OCPB.

5.3. IIpMMUTUBBI CUHXPOHU3ALINH.

5.4. lIpumep OCPB Ha MUKpOKOHTposuiepHO# miiatdhopme STM32.

6. Kpunrorpaduueckas

6.1. biiok pacuéra HIUKINYECKUX KOHTPOJIBHBIX CYMM.

nojicucTeMa B
6.2. Peanu3zanus anroputmoB mudposanus cpenctsamu MK.
MHUKPOKOHTpOJUIEpax
6.3. MK ¢ anmapaTHbIMH 0JIOKaMH KPUITOCHCTEM.
STM32.
7. Tuner  arak  Ha | 7.1. ATaku mo noTpedIeHuIo.
BCTPAUBaEeMBbIe 7.2. Ataku Ha yaaJI€HHBIE KOMIIOHEHTBI CHCTEMBI.
CUCTEMBI. 7.3. ATaku Ha UCTOIIEHHE PECYPCOB.

7.4. Ataku Ha uHTep(delcHbIe MOYJIM MUKPOKOHTPOJLIEpa.

8. 3ammra oTIIag0UYHBIX
MEXaHU3MOB

8.1. 3amuTa OT/Ia04YHBIX TOPTOB.
8.2. Pexxum yHuuTOXeHUs BCTpoeHHOTO [IO mpu BO3HMKHOBEHHH
(hakTOpPOB KOMIIPOMETAIIHH.
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yctpoiictBa Ha 0Oase | 8.3. 3amuTa maMsTH OT HAMEPEHHOTO CUUTHLIBAHUSI.
STM32. 8.4. O6(dyckanus, Kak CpeJICTBO MOBBIINICHUS 0€30ITaCHOCTH.

6. CTPYKTYPA U COAEPXXAHUE JUCHUITIJINHBI

6.1. dopma obyyenus — ouHas, Kypc — 4, cemectp — 8
KonunyecTBo 4yacos
Jlexn. | Jla6op. | Ipakr. | CPC+K | Beero

HaumenoBauwus pPasaciioB U TCM

1. KonTpomiep npsiMoro JocTyna B MaMsTh 4 5 - 7 16
(DMA).

2. Biok reHepanuu nceBaoCTyYaiHbIX YHCEIT 3 5 - 7 15
(RNG).

3. llluna USB B STM32. 3 5 - 7 15
4. ATaku Ha KOMIIBIOTEPHBIE CHCTEMBI 4 5 - 7 16
cpeactBamu USB.

5. OCPB / FreeRTOS. 4 5 - 7 16
6. Kpunrorpaduueckas moacucrema B 4 5 - 7 16

MUKpOKOHTpoJuiepax STM32.

7. Tunel aTak Ha BCTPaUBAEMbIE CUCTEMBI. 4 5 - 7 16
8. 3amura oTIaJ04YHbIX MEXaHU3MOB 4 5 - 7 16
ycTpoiictBa Ha 0aze STM32.

HNTOI'O 110 KOMITIOHEHTY OIIOIT 30 40 - 56 126

7. OLEHOYHBIE MATEPUAJIBI (CPEACTBA) UL TEKYIHEI'O KOHTPOJIA
YCIIEBAEMOCTH, IPOMEXYTOYHOU ATTECTAIIUU

7.1.  KoHTpoibHBIE BOIIPOCHI
1. Programmable Input-Output u ero HexOCTATKH.
2. Texnonorus DMA.
3. Cxema paboThl MUKIIPKpPEHpoOIIIepa ¢ epudepueii kak ¢ ucnoibzoBanneM DMA, Tak u
6e3 Hero.
4. Yro takoe kaHainsl DMA?
5. [Ipuopurets! kananos DMA.
6. Buns! npepeiBannii or DMA.
7. ®ynkuuoHai u uHTepdeiicst DMA.
8. Uro Takoe motoku DMA?
9. [Ipuoputersl motokoB DMA.
10. Pexxwumel Tpanzakimun DMA.
11. TpanzakunonHas moaens DMA.
12. IlporpammHuas HacTpoiika DMA, a Takke METOJbI MPOTPaMMHOTO B3aUMOJICHCTBHS C
DMA.
13. IpakTrueckuii mpuMep ncnoiab3oBanus DMA.
14. Illuna USB.
15. TIporokon oOmena nanubiMu 1o USB.
16. Cocrapnstonume muHbsl USB.
17. TTapametpsr USB ycTpoiicTs.
18. Ilepenaua maHHbIX B pamkax muHel USB.
19. Yro Ttakoe koHeuHas Touka USB?
20. Koneunsie Touku Control u Control ms USB.
21. Koneunsie Touku Isochronous u Bulk gimst USB.
22. Knaccst USB yctpoiicts. HID.
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23. Knaccet USB ycrpoiicts. Communication device class.

7.2. TeMsl JOKJIA0B

. 3amuTa NopTOB MUKPOKOHTPOJLIEPA.

. Mexanu3m obecnieueHus: 6e30macHoCcTr B3aumo ieicTeus o uatepdeiicy USART.
. Mexanu3m obecrieueHust 6€30MacHOCTH B3auMoielicTBUsI 1o uHTepdericy SPI.

. Mexanu3m obecrieueHus: 6€30MacHOCTH B3auMo/ieiicTBus o uHTepdeticy 12C.

. Mexanu3m obecrieueHust 6€301acHOCTH B3aumoiericTBrs o uurepdeiicy CAN.

. Mexanu3m obecrieueHust 6€30MmacHOCTH B3auMo/ieicTBus o uaTepdeiicy FSMC.
Hcnonb30BaHre CTOPOKEBBIX TAIMEPOB B MPUIIOKEHUSIX BHICOKOW JOCTYITHOCTH.

. Ucnonb3oBanme 6110ka Clock Secyre System.

ONOUTAWN

7.3.  Obpazenr comepxaHus dK3aMCHAIIMOHHOTO OwieTa (MpU HATUYMHM dK3aMEHa I10
JTUCITUATIIINHE)

B ciyuae BeneHus y4eOHOTO mporiecca ¢ MCHOJIB30BAaHUEM 3JICKTPOHHOTO OOyUYEHHS U
JMCTAaHIMOHHBIX 00pa30BaTEIbHBIX TEXHOJOTWH, COAEp)KaHWE OMIIeTa MOXKET OTJIMYaThCS OT
NPUBEICHHOTO.

OBPA3EILl 9K3AMEHHAIIMOHHOI'O BUJIETA
JloHenknii rocy1apCTBEHHBIN YHUBEPCUTET
DuU3NKO-TeXHUYECKUN (aKyIbTEeT
Kadenpa pagnodpusuku 1 nHHOKOMMYHHUKAIMOHHBIX TEXHOJIOTUI
[Tporpamma Beiciiero oopasoBanus IIporpamma GakanaBpuaTa

Hampasiienne noaroToBku 10.03.01 MadopmarnmonHas 6€30MacHOCTh

[Tpodwiik NOArOTOBKH be3zonacHOCTh aBTOMaTH3UPOBAHHBIX CHCTEM

dopma 00yueHust Ounas

Cemectp Bocemoii

JlucruruimHa [TocTpoeHue 3alMIIEHHBIX MHUKPOIPOIECCOPHBIX
cucTeM

IK3aMeHALHMOHHBIN 0njieT Ne 1

1. Yro Ttakoe moroku DMA?
2. IInna USB.
3. Knacest USB ycrpoiicts. HID.

YTBepkaeHo Ha 3aceqaHuu Kadenpsl pamuopuzMK U HUHPOKOMMYHHKAITMOHHBIX
TEXHOJIOTHH,

nporokon Ne  or . 202 .
3aBenyromuii kageapoit B.B. /lanuios
DK3amMeHaTop S.W. PymieynukoB

8. PACIIPEJEJIEHUE BAJIJIOB, KOTOPBIE ITOJIYUAIOT OBYUYAIOIIMECA

OOmiast omleHKa 3HaHUKM 00y4alOMIMXCs MO JUCHUIUIMHE MpoBoauTcs mo 100-OammpHON
IIKaJie MCXOIs M3 MakCMMyMa, MpHBEIEeHHOro B Tabiwime Huke. OpraHM3allMOHHO-y4eOHAas
paboTa B ayIMTOPUH OLIEHUBACTCA HAa OCHOBE TAKUX KPUTEPHUEB KaK IMOCEHIAEMOCTh 3aHATHIA,
CBOCBPEMEHHOE W KAUECTBEHHOE BHIMIOJHEHUE [OMAIIHUX 3aJlaHWi, aKTUBHOCTH BO BpEMs
NPOBEICHUS JIEKIIMOHHBIX M MPAKTUYECKUX 3aHATHH (ydacTHe B OOCYXICHHU TEKYLIEro H
IpOIIEHHOr0 MaTepuaa, peleHne 3aa4 U T.11.).

8.1. Cemectp 1



Howmepa pa3nenos Bunst pabot Maxcumanbroe
KOJINYECTBO OAJIIOB
OpranuzannoHHo-yueOHast pabora 30
00y4YaroIIerocsi B ay IMTOPHH
1-8

CamocrosiTenpHas paboTa 20
MonaynbpHast KOHTpOJIbHas padoTra 10

NTOTI'O 60

DK3aMeH 40

OOt UTOT 3a CEMECTP 100

CooTBeTCTBHE 0AJIJIOB OLICHKEC

O1ieHKa 110 NATHOAJUILHOM IIKaJIe
KonnuectBo 0aios "
s 100 ECTS | DOxk3amen, nuddepeHunpoBaHHbIN 3auet
3a4eT

90-100 A OTJINYHO 3a4TEHO
80-89 B 3a4TEHO
75-79 C xopottio 3a4TEHO
70-74 D 3a4TEHO
60-69 E YJIOBJICTBOPUTEILHO aTTomO
35-59 FX HE 3a4TEHO

0-34 = HEYJIOBJICTBOPHUTEIHHO Ho 2a9Tom0

9. OBECIIEYEHUME OGPA3OBATEJIbHOI'O ITPOLIECCA JJIA JIULL C
OI'’PAHMYEHHBIMU BO3MOXHOCTAMU 310POBbBA 11 UTHBAJIM/10OB

B xozxe peanuzanuu JUCHUILTHHBI HCTIONB3YIOTCS CIEAYIOMINUE TOTOTHUTENFHBIE METOBI
00y4YeHUsI, TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOYHON aTTeCTAI[UU O0YUarOIINXCs B
3aBUCHUMOCTH OT UX UHIUBUAYATbHBIX OCOOCHHOCTEH:

1) JUISL CTICTIBIX M CIIA00BHUISIINX

- JeKIUU 0(hOPMITSIOTCS B BUJIE IIEKTPOHHOTO IOKYMEHTA, IOCTYITHOTO C TIOMOIIIBIO
KOMITBIOTEPA CO CIIeIUATN3UPOBAHHBIM IPOTPAMMHBIM 00ECTICUCHUEM;

- JUIS ~ BBIMIOJHEHHsS  3aJlaHusi TpU  HEOOXOAMMOCTH  MPEAOCTaBISIETCA
YBEJIMYUBAIOIIEE YCTPOUCTBO; BOZMOYKHO TaK)Ke MUCIIOIH30BAHUE COOCTBEHHBIX YBEIUIHBAIOIINX
YCTPOWCTB;

- MMMCbMEHHBIC 33JIaHUsT ODOPMIISIOTCS YBEIIMYSCHHBIM IPUDTOM.

2) JUIS TIIYyXHUX ¥ CTaOOCBIIIAIIIX

- JIEKIIUU 0(POPMIISFOTCSI B BHJIE DJIEKTPOHHOTO JIOKYMEHTA,

— MMMCEMEHHBIE 33JIJaHUS BHIMOIHSIOTCS Ha KOMITBIOTEPE B MUCEMEHHOU opme;

- 9K3aMEH TIPOBOJUTCS B THCHbMEHHOH (OpME HAa KOMIBIOTEPE; BO3MOXKHO
npoBeqieHne B popMe TeCTUPOBAHUS.

3) JUTSL JIUI] ¢ HAPYIICHUSIME OTIOPHO-/IBUTATEIILHOTO aIllapara;

— JeKIUU 0(hOPMIISIOTCS B BUJIE DIIEKTPOHHOTO IOKYMEHTA, IOCTYITHOTO C TIOMOIIIBIO
KOMITBIOTEPA CO CIIeIHATN3UPOBAHHBIM IPOTPAMMHBIM 00ECTICUCHUEM;

— MMCEMEHHBIC 33JIJaHUS BBIOJHSIOTCS Ha KOMIBIOTEPE;

- 9K3aMeH U 3a4€T MPOBOAATCS B YCTHOW (hOpMe MJIH BBITIOTHSIIOTCS B TUCHMEHHOU
¢dopme Ha KOMITBIOTEPE.

[Tpu HEOOXOIMMOCTH TIPETyCMATPUBACTCS YBEITUICHUE BPEMEHH ISl ITOJATOTOBKH OTBETA.

[Ipouenypa  mpoBeAeHUS  MPOMEXKYTOUHOM  arTecTal s OOyYaroImxcs
YCTaHABIMBAETCS € YYETOM WX HWHAMBHAYAIBHBIX ICHXO(PHU3NICCKUX OCOOCHHOCTEH.
[TpoMexxyTouHast aTTeCTAHUS MOKET MTPOBOAUTHCS B HECKOJIBKO JTATIOB.



[IpoBenenne mpoueaypbl OLEHMBAHUS PE3YyJIbTaTOB OOyUeHHs JIOMyCKAaeTcs C
UCTIOJIb30BAaHUEM JMCTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTHH.

ObecneunBaercs A0CTyN K HHPOPMAMOHHBIM U OMOIHOrpaduuecKuM pecypcam B CETH
Wurepner mia kaxporo oOywaromerocss B (opMmax, aJanTHPOBAHHBIX K OrPAaHUYEHUSIM HX
3JI0pOBbBSI U BOCTIPHATHS HHPOPMALIUU:

1) JUTSL CHIEIBIX U CIIA00BUIALINX

— B IICUATHOHM (OpME yBETUUEHHBIM IIPUPTOM;

— B (hOpMe JIEKTPOHHOTO JOKYMEHTA;

2) IUISL TIIYXHX M C1a00CIbIIAIINX

— B IeUaTHOM dopme;

— B (hopMe IIEKTPOHHOTO JJOKYMEHTA.

3) 111 00yYarOIIUXCs ¢ HApYIICHUSIMU OMTOPHO-BUTaTEIBHOTO armapara:

— B [IEYAaTHOH (opme;

— B (pOpMeE JIEKTPOHHOTO JOKYMEHTA.

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEHEHHE YUEBHOI'O ITPOLIECCA

VYyebnsie 3ansaTust npoBosaTcs B kopryce Ned Jlonl'V (r. Jonenk, mp. Tearpanbhsiid, 13).
Jlis npoBenieHUs JEKLHMOHHBIX 3aHATUI TpeOyercss ayauTopusi, 000pylOBaHHAs MEJIOBOH WM
MapKepHOH JTOCKOW, MyJIbTUMEIUHHBINA TPOEKTOP U dKpaH, HOYTOYK, KOMIUIEKT y4eOHOH MeOenn
JUId CTyJIEHTOB, paOouee MeCTO IpernojaBaTelis, BbIXOJ B VHTepHET — NPOBOAHON WM C
ucnoip3oBanuem Wi-Fi.

Jns mpoBeneHust J1a0OpaTOPHBIX 3aHATHH TpeOyeTcs ayauTopus, 00OpylOBaHHas
[EPCOHAIILHBIMU KOMIIbIOTEPAMHU.

JUis caMOCTOSITEIbHOM pabOThl MCHOJB3YIOTCS TEKCTOBBIE M 3JIEKTPOHHBIE PECYPChI
HayuHoii OMOnMOTEKM YHHMBEpPCUTETa M APYTUX AJIEKTPOHHBIX OMOIMOTEUHBIX 0a3 JaHHBIX,
yueOHO-MeToIuuecKoe oOecreyeHne, NpeACTaBICHHOE B Y4eOHO-METOIUYECKOM KaOuHeTe
['maBHOTO KOpITyCa (ayn.405).

OOyuaromyecss HMEIOT BO3MOXHOCTb  HCIIONB30BaTh y4eOHbIE MaTepHaibl IO
JTUCLUILIMHE, pa3MelieHHble Ha tiatdpopme Moodle IlenTpa aucTaHIMOHHOTO OOpa3oBaHUs
OI'bOY BO «/lonl'Y». IIpu u3yyeHUn AUCHMIUIMHBI IPUMEHSIOTCS 3JIEKTPOHHOE O00y4YeHue U
JUCTaHIIMOHHBIE 00pa30BaTeNbHbIE TEXHOJIOTHH.

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

11. PEKOMEHAYEMAA JINTEPATYPA

11.1. OcHoBHas nuTEpaTypa
1. BacunseB A. H. Camoyuurenr C++ c mnpumepamMud U 3ajadaMu. 4-e H37aHUE
(mepepaborannoe). Kaura + Buptyansnsiii CD. /A. H. BacunseB — CI16.: Hayka u Texnuka,
2016. — 480 c.: . (+ Buptyanbuslii CD)

11.2. JlononHuTENbHAs JIUTEpaTypa
2. ®nenoB M.E. IlporpammupoBanme Ha C++ rmazamu xakepa. /M. E. ®nenos

WznatenbctBo: BXB-IlerepOypr lara uznanus: Urons, 2004 — 336¢ ISBN: 5-94157-500-9

12. NHOOPMAIIMOHHBIE PECYPCBI

1. Hayunas snektponHas oubnuoteka elibrary.ru : undopm.-anamur. moptan / OOO Hayunas
aneKTpoHHast 6ubimoreka. — Mocksa : OOO Hayu. snektpoH. 6-ka, cop. 2000-2022. — URL.:
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https://elibrary.ru (mara o6pamenus: 01.01.2024). — Pexum poctyma: Ui 3aperucTpup.
oJIb30BaTeneil. — TeKCT : ANEeKTPOHHBIN.

2. OnexkTpoHHBI  Karanmor Hayunoit OubOnumorexkn  JIOHEIKOro  TOCYAapCTBEHHOTO
yuuBepcutera. — Jlonenk : Hb Honl'Y, 1999— . — URL: http://catalog.donnu.education (mara
obpaenus: 01.01.2024). — TekcT : AIEKTPOHHBIN;

3. YueOHuKH u JIpyTHe KHUTHU o MaTreMaTuKe URL:
http://eqworld.ipmnet.ru/ru/library/mathematics.htm (mara oOpamienus: 31.03.2024). — Pexum
JIOCTYTIa: CBOOOAHBIN. — TEKCT : 2JIEKTPOHHBII

4. Nnrepuer-oubmuorexa Buramus Apnonsaa URL: http://ilib.mccme.ru/ (nata obpamenus:
31.03.2024). — Pexwum goctyma: CBOOOIHBIN. — TEKCT : 3JI€KTPOHHBIIA;

5. Texunueckas oubmuorexka URL: http://techlibrary.ru/ (mata obpamienus: 31.03.2024). —
Pexxum nmoctyma: cBoOOaHBINA. — TEKCT : 2JIEKTPOHHBIH;

6. Hayunsie xxypranst ®I'BOY BO «loul'Y» URL: http://donnu.ru/science/journals (nara
obparmenus: 31.03.2024). — Pesxxum moctyma: cBOOOIHBIH. — TEKCT : 3JIEKTPOHHBIH.

13. ITPOTPAMMHOE OBECIIEYEHUE

1. Windows 7 PRO (xoprnioparuBnas muuen3us JJouI'Y Ne 46484614)

2. Microsoft Office (koprioparuBHas nureH3us JJonl'Y Ne 46472919)

3. Microsoft Visual Studio (mmensus nporpamMbl Dream Spark uist Beicmux yueOHBIX
3aBEICHUI)

4. Cucrema Buptyanuzanun Oracle VirtualBox (cBob6oaHO pacmpocTpansiemast)

5. AntuBupyc Kacnepckoro, Adobe Acrobat Reader, xPDF (munensun GPL, Apache,
BSD st cB000THOTO TIPOTPAaMMHOTO 00ECIICUCHHS ).



