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Mporpamma ancumnnuubl "MNapannenbHoe 1 pacnpeneneHHoe nporpammuposaHune”; 02.04.02 "dyHoameHTanbHas nHopmaTmka v
MHPOPMaLNOHHbIE TexHoNornn".

CopepxaHue

1. MNepeyeHb NnaHMpyeMbix pesynbTaToB 00y4eHWs No AMCUMUMIMHE (MOAY0), COOTHECEHHBIX C MNaHUPyEMbIMIA
pesynbtatamm ocsoeHms OlNMOI BO

2. MecTto gucumnnuxbl (mogyns) B cTpykType OIMOI BO

3. Obbem oncumnnnHbl (MOJJ,yJ'ISI) B 3a4€THbIX eOnHMUAax C yka3daHneM Konmyectsa 4acoB, BblAeNNIeHHbIX HA KOHTakKTHYHO
paboTy obyyatowmxcs ¢ npenogasatenem (Mo BuoamM y4ebHbIX 3aHATUI) 1 HA CaMOCTOSITeNbHYO paboTy 0byHaroWwmnxcs

4. CopepxaHue OMcuMnInHbl (MOayns), CTPYKTYpUpPOBaHHOE Mo TeMaMm (pa3fenam) ¢ ykasaHueM OTBeAEHHOro Ha HIX
KONMYeCTBa aKa4eMN4ecknx YacoB 1 BULOB yHeOHbIX 3aHSATUM

4.1. CTpyKTypa 1 TEMATNYECKMIA NMNaH KOHTAKTHOW 1 CAMOCTOSITENBHOM paboThl MO AUCLMNANHE (MOAYIIO)
4.2. ConepxaHue oMcuMnanHbl (Moayns)

5. NepeyeHb y4ebHO-MeToAMYECKOro 0BecrneyeHmnst AN CaMOCTOSTENbHOM paboTbl 0byyarowmxes no AUCLUUNInHe
(Momynio)

6. POHA OLEHOYHbIX CPEACTB NO AUCUMNIMHE (MOLOYHO)
7. MNepeyeHb nutepatypbl, HEO6XOANMOW A1 OCBOEHWS LMCLUMNAMHBI (MOAYNS)

8. MepeyeHb pecypcoB NHPOPMALIMOHHO-TENEKOMMYHUKALIMOHHOW ceTh "IHTepHeT", He0bX0ANMbIX AJ1s1 OCBOEHUS
ANCUUNAnHBI (MOayns)

9. MeTonmyeckue ykasaHusi ons oby4arowmnxcs no 0CBOEHWIO JUCUMIIHBI (MOZYNS)

10. MNMepeyeHb MHAOPMALMOHHBIX TEXHONMOTWIA, UCMOMNb3YEMbIX NPY OCYWECTBNEHM 06pasoBaTeNnbHOro npouecca no
OMCUMNIVHE (MOAYNio), BKNloYas NepeyeHb NporpaMMHOro obecrnedeHns n MHOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM (NpK
HeobX04MMOCTHN)

11. OnncaHue maTepuanbHO-TeXHUYecko 6a3bl, He0BX0AMMOI ANs ocylecTBNeHNs 0bpa3oBaTeNbHOro npoLecca no
OMcumnnanmHe (MoLynto)

12. Cpe,EI,CTBa agantaunm npenonaBaHnua oUCUNNNNHDI (MO,EI,yJ'I;I) K I'IOTpeéHOCTFIM 06yqa|ou4v|xc;| MHBanNnOoB 1 nny, C
orpaHn4eHHbIMM BO3MOXHOCTAMN 300p0BbA

13. MNpunoxeHne Ne1. doHA OLEHOYHbIX CPEaCTB
14. MpunoxeHue Ne2. MNepeyeHb nTepaTypbl, HEOHXOAMMON NS OCBOEHWS OUCLIMMNWHBI (MOLYNS)

15. MpunoxeHue Ne3. NepeyveHb NHPOPMALIMOHHBIX TEXHONOMNIA, UCMOMNb3YEMbIX OS5I OCBOEHUS OUCLMIMIMHBI (MOSYy”Ns),
BK/I0YAS NepeyeHb NPOrpaMMHOro obecneyeHms N MHEOOPMALIMOHHBIX CMPaBOYHBIX CUCTEM
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Mporpamma ancumnnuubl "MNapannenbHoe 1 pacnpeneneHHoe nporpammuposaHune”; 02.04.02 "dyHoameHTanbHas nHopmaTmka v
MHPOPMaLNOHHbIE TexHoNornn".

Mporpammy oucumnnuHel paspaboTan(a)(m) accucteHT, K.H. Kagblpos P.®. (kadenpa BblHUCIMTENBbHON MaTEMATUKM,
oTheneHvne nNpuknagHov marematukm n nHgopmatukn), Rafael.Kadyrov@kpfu.ru

1. MepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06yyeHUs No QUCLUNINHE (MOOYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
peaynbtatamm ocBoeHns OMOIM BO

Obyuqarowumitcsi, OCBOVBWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnanaTtb cneayowmnmMy KOMNeTEHLUAMU:

LWndop PaclumndppoBka
KOMMNeTeHLuun npuobpeTtaeMoi KOMNETEeHLUN
nK-2 PaspaboTka TpeboBaHWii 1 NPOEKTUPOBAHUE NPOrPaMMHOro obecrneyeHns
MK-7 KoHuenTtyanbHoe, pyHKUMOHaNbHOE N NOrm4eckoe NpoeKkTupoBaHNEe CUCTEM
CpenHero 1 KpynHoro Macwraba v CnoxHocTu

O6y4atolunincs, OCBOVBLINIA OUCLUMUMNVHY (MOOYNb):

JonxeH 3HaTb:

A3blkn nporpamMmupoBaHns C n C++;

apxXuTekTypy npoueccopa x86;

opraHnsauuto paboTbl KewW-NMSATV MHOTOSAEPHbIX NPOLECCOPOB;
ctek npotokonoB Ethernet, TCP/IP;

pa3nnyna apxXxmTekTyp BblHUCTNTENbHbIX CUCTEM;

JonxeH ymeTtb:
paspabatbiBaTb NPOrpaMMHOe 0BecneyeHre ¢ NOMOLLBI COBPEMEHHBIX MHCTPYMEHTOB NapanienbHoro u
pacnpeneneHHoro nporpamMmnpoBaHns

JlonxeH Bnanetb:

HaBblKaMu p8.3p3.60TKVI n nporpamMMmmpoBaHnsa ona MHOronpouecCopHbIX BbIYHNCNUTENbHbBIX CUCTEM;
HaBblKaMn NCMNOJIb30BaHNA Pa3/INYHbIX MEeTOoLO0/IorMin co3aaHuns napannenbHbIX 1 pacnpeneneHHbIX I'Ipl/lﬂO)KGHI/IVI;

JonxeH AeMoHCTpUpoBaTb CNOCOBHOCTb U FOTOBHOCTL:

- OPNEHTUPOBATLCSA B pasnnyHbIX Knaccugomkaunsax MHOronpoLEeCCOPHbIX BbIYNCUTENbHbBIX CUCTEM;

- OPUEHTMPOBATLCS B CPEACTBax 1 6ubnunoTtekax napanienbHoro NporpaMMMpPOBaHNs, UMEThb NPaKTUYECKNe HaBbIKK
paboTbl C HEKOTOPLIMU U3 HYX.

2. Mecto aucuunnuHel (Moayns) B ctpyktype OMOIM BO

JaHHaa oucumnnuHa (Mogynb) BkntodeHa B pasgen "61.B.[B.02.01 OucumnnunHbl (Mogynn)" OCHOBHOM
npogoeccroHanbHol obpasosaTtenbHoi nporpammel 02.04.02 "dyHoameHTanbHas MHGOPMAaTKA U MHEOPMALIMOHHbIE
TexHonorum (Matematmyeckmne OCHOBbI M MporpamMmMHoe obecneveHne NHPOPMaLUMOHHOM 6e30MacHOCTM 1 3aWuThl
UHGpopMaLmm)" 1 OTHOCMTCS K AUCLUMNMHAM MO BbIOOpY.

OcBauBaeTcs Ha 2 Kypce B 3 CEMeCTpe.

3. 06beM gucuMnInHbI (MOAYNSA) B 3a4ETHbIX e AUHMLAX C YKa3aHUeM KONMYEeCTBa YacoB, BblOeNleHHbIX Ha
KOHTaKTHY0 paboTy obyuyalowmxcs ¢ npenogasarenem (No Buaam yyebHbIX 3aHSATUIN) U HA CAMOCTOSAITENIbHYIO
paboty obyuaromxcs

Obwas Tpyn0eMKOCTb AUCLMMAUHBI COCTaBnseT 3 3a4eTHbix(ble) eamHuL(bl) Ha 108 yaca(os).

KoHTakTHasi paboTa - 36 yaca(os), B TOM 4ucne nekuun - 18 yaca(os), npaktuyeckume 3aHsTus - 0 yaca(os),
nabopaTtopHble paboTbl - 18 Yaca(oB), KOHTPONb caMocTosiTeNbHOM paboThl - 0 Yaca(os).

CamocTosiTensHas paboTta - 72 yaca(os).
KoHTponb (3a4€T / ak3ameH) - 0 yaca(os).
®dopma NPOMEXYTOYHOr0 KOHTPONS AUCLUMANHBI: 3a4eT B 3 CEMeCTpe.

4. CopepXxaHue OUCLUNNUHBI (MOAYNSA), CTPYKTYPMPOBaHHOE MO TeMaMm (pa3penam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KonnyecTBa akageMunyeckmx yacos v BuaoB y'-leﬁHbIX 3aHATUNA

4.1 CTpyKTypa 1 TeMatM4yeckuin naH KOHTaKTHOM M CaMOCTOSITe/IbHOM PaboTbl N0 AUCUUNANHE (MOBYNIO)
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Mporpamma ancumnnuubl "MNapannenbHoe 1 pacnpeneneHHoe nporpammuposaHune”; 02.04.02 "dyHoameHTanbHas nHopmaTmka v

MHPOPMaLNOHHbIE TexHoNornn".

Buabl 1 yachbl
KOHTaKTHOW paboTbl,
Pasnenbl oucumvninHbl / MX TPYDOEMKOCTb CamocTosiTeNibHas
N Moayns Cemectp (B yacax) paborta
MpakTuyeckuellabopaTtopHble
3aHATUSA paboTbl

Buaobl u yachbl
KOHTaKTHOW paborThbl,
Paspenbl oncumnnnHbl / UX TPyAO0EMKOCTb CamocTosiTenbHas
N Moayns Cemectp (B yacax) pa6ota

MpakTuueckuelaboparopHble
3aHATUSA paboTbl

Jlekunn

Mekuun

Tema 1. Knaccudpukaums
1.|napannenbHbIX BbIYUCIUTENbBHBIX 3 2 0 2 4
CUCTEM 1 anropuTMOB.

5 Tewma 2. [pyMUTUBBI CUHXPOHU3ALMN
‘|MHOronNOTOYHBIX NPOrpamMm.

3 Tema 3. TexHonorus
‘|nporpammmposarus OpenMP

Tema 4. OpraHmsaums
4 HebnokumpyiolLero BBo4a/BbIBOLA 3 >

3 4 0 4 14

‘|ceTeBoit NoACMCTEMbI Pa3NNYHBIX 0 4 14
onepaLroHHbIX CUCTEM.
42 Qof R aE By (vomyns) 4 0 2 14
TemH.I_eMa O RapafiefbHbX BEiMCANTERbHBIX EMCTeM -aRTopnMTMOB:
Knaq@y mﬁgpg%%gmgggmg ro op¥aHnpaum ngmstu. 0 4 14

["padob| MHPOPMaLUOHHEBIX 3aBUCMMOCTEN. KQHLENLS [HEOT PaHAMEHHOT 0 Napajnennama. KpynHODNOYHOE
pacrjagdnnemeaHme. HuskoypoBHeBoe pacnapannenvpatif®. QueHka SddoekTnBHOCTA &apannTanux BBRINCNEHN].

Pa3 (o) TVITTUBDIA TIDVIMTPOUD TIdPAJIJTTIIDADIA AJITUPJVITVIDE OJ1A < AaviAa sadas Jivincvinuvl all Us DI.
P prMep P P P P
Tema 2. MpUMUTUBBLI CUHXPOHU3AaLUM MHOTOMOTOYHbIX NPOrpamMm.

Cemachop, MbIOTEKC, YCNOBHAS NEPEeMeHHas. Vx peanusaumm B COBPEMEHHbIX S3blkax NPOrpamMM1MpoBaHns 1
onepaLMoHHbIX CUCTEMAX.

BapbepHasl CUHXPOHMN3auuns. BapI/IaHTbI peannsaunn 6apbepH0|7| CNHXPOHMN3aUMn B MHOIOMNOTO4YHbIX U pacnpenefieHHbIX
cncrtemax. KpI/ITepI/IVI onTManbHOCTWU peann3aunm 6apbepH0|7| CUHXPOHN3aunn ons BblHNCITNTENbHBIX CUCTEM PA3HOI0
Tnna.

Tema 3. TexHonorus nporpammuposaHusi OpenMP

Moagenb namsit. Mogenb ncrnonHeHns. OCHOBHblE KOHCTPYKLUMK, paboTa ¢ nepeMeHHbIMU, pacrnapannenmsaHme LMKoB,
napannenbHble CeKUMM, KPUTUYECKNe CekLMn, aToMapHbie onepauunn, onepaumm CMHXpoHn3auun. PelweHne 3agad no
C03[aHuU0 napannenbHbiX MPorpaMm ¢ nomolbio TexHonorum OpenMP. PasbopocobeHHoCTelh 3TO TEXHONOTUN.
CpaBHeHMe ¢ Mofenbio MHOroNoTOYHOCTY B cTaHOapTHoW 6ubnnoteke C++14.

Tema 4. OpraHu3sauus He6/10KUpYHIOLLLErO BBOOa/BbIBO4A CETEBON NOACUCTEMbI Pa3/IMUHbIX ONepaLNoHHbIX
CUCTEM.

OpraHnsauus B3aMMo4eiCcTBMS CETEBOM KapThl, ApariBepa, onepauroHHON CUCTEMbI U MONIb30BaTENbCKOro npouecca
npu paboTe ¢ ceTbto. CMHXPOHHBIV BBOL-BbIBOL. ACUHXPOHHbIA BBOA-BbIBOL. HEGNOKMPYOWMA BBOA-BLIBOL.
CUHXpOHHas 1 acCUHXPOHHas peanu3aumny HebnoKMpyLWero BBoAA-BbiBOAA. [OHATME conporpamMmbl 1 GoYHKLUIA
0bpaTHOro BbI30Ba. VX peanusauns B pasnuyHblx S3blkax NPOrpamMM1MpoBaHus.

Tema 5. TexHonorus nporpammupoBaHusi MPI

O6wume yHKUMK, oyHKUMW Nprema/nepeayn coobeHunii Mexay npoueccamu. DyHKUMW KONNEKTUBHOIO
B3aMMOLENCTBMS NPOLIECCOB, CO3aHNs NONb30BaTENbCKUX Onepaunii, paboTa ¢ rpynnamu npoueccos. MNepeckinka
Pa3HOTUMHBIX OAHHbIX, NPON3BOAHbIE TUMbl AAaHHbIX, YakoBka AaHHbIX. PeweHre 3agady no co3gaHnio napannenbHbiX
nporpamm ¢ nomoubto TexHonorun MPI. Pazbop

0COBEHHOCTEN 3TON TEXHONOTUN.
Tema 6. FTmbpupHas Mmopenb NapanienbHOro NPorpaMMMpoBaHus

CoBMECTHOE 1CMoNb30BaHKe TexHoNoruii nporpammmpoBanns MPI u OpenMP. PelweHne 3apay ¢ npmenedeHnem obemx
TexHonoruii. Pazbop ocobeHHOCTEn COBMECTHOMO NCMNONIb30BaHNS.

CpasHeHune npoussogntensHoctn OpenMP n MPI nporpamMm Ha 0GHOM MHOMOSIAEPHOM BblMUCANTENBHOM y3ne. Intel
Cluster OpenMP. 'mbpuaHas Mogenb pacnpeneneHHon BbIYMCINTENbHOW CUCTEMBI C cronb3oBaHneM GPU.
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Mporpamma ancumnnuubl "MNapannenbHoe 1 pacnpeneneHHoe nporpammuposaHune”; 02.04.02 "dyHoameHTanbHas nHopmaTmka v
MHPOPMaLNOHHbIE TexHoNornn".

5. MepeyeHb yueOGHO-MeTOAMUYECKOr0 O6ecneyeHus jisi caMoCcTosiTeNbHON paboTbl o6yyaroLMxcs no
AucuunnuHe (Moayno)

CamocTosiTenbHas pabota obyHarolLyxcs BoINOMHAETCS Mo 3a0aHNI0 U NMPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpeLCcTBEHHOro y4acTus. CamocTosiTenbHas pabota nogpasnensieTcsl Ha CaMoCcToSTENbHYO paboTy Ha
ayLUTOPHBIX 3aHATUSIX U HA BHEAYAUTOPHYIO CaMOCTOsTeNbHY0 paboTy. CamocToaTenbHas paboTta obyyatowmxcs
BK/OYAET Kak MOMHOCTbIO CaMOCTOSITENIbHOE OCBOEHME OTLEMbHBIX TEM (Pa3fenos) AUCLMUNAUHBI, Tak 1 NpopaboTky Tem
(pa3penos), ocBaMBaEMbIX BO BPeMsi ayanTopHol paboTel. Bo BpeMsi caMocTosiTenbHOM paboTbl 0Byyarowmnecst YnutaroT u
KOHCMEKTUPYIOT y4eBOHYI0, Hay4HYHO 1 CMIPABOYHYIO TMTEPATYPY, BINMONHSAT 3aaHUsi, HANPaBNEHHbIE Ha 3aKpenneHne
3HaHW 1 0TPabOTKY YMEHUIA U HABBIKOB, FOTOBSTCS K TEKYLWEMY 1 MPOMEXYTOYHOMY KOHTPOSO MO AUCLUMIUHE.

OpraHusauusi caMocToaTeNbHOM paboTbl 0Oy4alOWNXCA PernaMeHTMpyeTCsl HOPMaTUBHBIMU JOKYMEHTaMu,
yuyebHO-MeToANYEeCcKOon NUTepaTypoii N aNeKTPOHHbLIMM 00pa30BaTeNbHbIMU Pecypcamm, BKoYas:

Mopspok opraHM3aummn 1 oCyLecTBIEHNS 06pa3oBaTenbHON AeATENbHOCTH NO 06pasoBaTebHbLIM NPOrpamMMam BbiCLIErO
obpa3oBaHus - nporpammam bakanaepuara, nporpamMmam crieumanuteTa, nporpaMmmam MarucTpatypbl (YTBepXaeH
npvkasom MuHuctepcTBa obpasoBaHus U Hayku Poccuiickoin ®@enepauun ot 5 anpens 2017 roga Ne301)

MucbMo MuHucTepcTea obpasosaHus Poccuiickoin Pepepaunm Ne14-55-996mH/15 ot 27 Hosibps 2002 r. "O6
aKTBM3aLUMM CaMoCTOATENBbHONM paboThl CTYAEHTOB BbICWIMX y4eOHbIX 3aBEAEeHUIA"

YcTaB cheaepanbHOro rocyaapcTBEHHOr0 aBTOHOMHOIO 06pa3oBaTensHOro yupexaeHns "KasaHckmin (MprBonxckuii)
doenepanbHbI yHuBepcuTet"

MpaBuna BHyTpPeHHEro pacnopsaka enepansHoro rocyfapCTBEHHOO aBTOHOMHOMO 06pa3oBaTeNbHOMo yYpeXaeHns
BbicLero npodpeccmoHansHoro obpasosarus "KasaHckuii (MpuBonxckuii) doeaepanbHblli yHuBepcnTeT"

JlokanbHble HOpMaTMBHbIE akTbl KazaHckoro (IpuBonxckoro) coenepansHoro yHusepcuTeta

6. DOHA OLEHOYHbIX CpeacTB Mo AUcCUUNIuHe (MOLYNI0)

DOoHAO OLEHOYHbIX cpencTs no gucunninHe (Mo,u,ymo) BK/IOYAET OLUEHO4YHblE MaTepualibl, Hanpae/iEHHbIE HA NPOBEPKY
OCBOEHMS KOMMETEHUW, B TOM YMCIEe 3HAHWN, yMeHI/II7I 1 HaBblkoB. POHAO OLEHOYHbIX cpencTs BKIO4YaeT OUeHOYHbIe
cpencTea TeKylWero KOHTponda 1 oueHo4YHble cpenctea I'IpOMe)KyTO'-IHOI7I arrecrtauumn.

B ¢hoHLe OUeHOYHbIX CPEACTB COAEPXUTCS cneaytolas uHgpopmMaums:

- COOTBETCTBME KOMMETEHLUI NNaHMPYEMbIM peadynbTatamM 06y4eHus Mo SUCLUMNMHE (MOLyNio);

- KPUTEPUM OLIEHMBAHNS CHOPMUPOBAHHOCTY KOMMNETEHLWIA;

- MEXaHU3M (DOPMUPOBAHWS OLIEHKM MO AMCUMNIVHE (MOZYNIO);

- onucaHve nopsiaka NPUMEHEHUS 1 NpoLeaypbl OLEHMBAHNS LS KAXA0ro OLEHOYHOro CPencTBaa;
- KpUTEPWM OLIEHMBAHNS LS KaXA0ro OLEeHOYHOro CPeacTBa;

- cogepXaHue OLEHOYHbIX CPeacTB, BK/oYas TpeboBaHus, NpeabsBisiemMbie K 0eiCTBUSM 00yHatowmxcs,
IEeMOHCTPVPYeMbIM peadynibTaTaMm, 3aaHns PasnnyHbIX TUMOB.

®DOoHAO OLEHOYHbIX cpencTs no gucunnianHe HaxoonTcs B I'Ip|/|n0>KeHv||/| 1k nporpamme gucunninHbl (MO,EI,yJ'IPO).

7. NepeueHb nuTepatypbl, HEO6XOAUMMON OIS OCBOEHUS OUCLUNMUHBI (MOAynst)

OcBoeHuWe aucumMnnmnHbl (MOoyns) npeanonaraet U3y4eHrne OCHOBHOW 1 OONONHUTENbHON y4ebHOW nuTepaTypbl.
NutepaTypa MOXeT BbiTb BOCTYMHA 0ByYaoWUMCS B OAHOM 13 OBYX BApMaHTOB (b0 B 060MX N3 HUX):

- B 9N1EKTPOHHOM BUAE - Yepe3 3NEeKTPOHHbIe BUBMOTEYHbIE CUCTEMbI HA OCHOBaHUM 3aktoYeHHbIXx KDY norosopos ¢
npasoobnagarensamu;

- B NeyatHoM Buae - B HayuHow 6ubnuoteke um. H.N. llobayesckoro. Obyyarowmecs nonyyaroT y4ebHyto nutepaTypy Ha
aboHeMeHTe Mo YMTaTENbCKMM brneTam B COOTBETCTBUM C NMpaBunamy nonb3oBaHus HayyHol 6nbnnoTekoi.

OneKTPOHHbIE N30aHNA OOCTYMHbI AUCTAHUMOHHO 13 No60i TOUKM Npu BBEAEHNN 00y4aIOLWMMCS CBOETO NOMMHA 1 Napons
OT NIMYHOrO KabuHeTa B cucteme "ONeKTPOHHbIA yH1BepcuTeT". Mpn MCNoNb30BaHWMKN NevYaTHbIX M3aaHU BBINOTEYHbIN
POHL [OMKeEH BblTb YKOMMNEKTOBAH MK U3 pacyeTa He MeHee 0,5 ak3emnnspa (ans obyyatowmxcs no drocC 3++ - He
meHee 0,25 ak3eMnngapa) Kaxaooro u3 n3gaHnini OCHOBHOWM nuTepatypbl 1 He MeHee 0,25 ak3emnngapa AONONHUTENbHON
nuTepaTypbl Ha Kaxaoro obyyatowerocs 13 yucna nuu, 04HOBPEMEHHO OCBaMBAIOWWMX OAHHYIO OUCLUMNANHY.

MepeyeHb OCHOBHOI 1 OOMONHUTENBHON Y4ebHOR nuTepaTtypbl, HEOOXOAMMOIA A1 OCBOEHWNS ANCLMNAVHBLI (MOOYNS),
HaxoauTcs B [MpunoxeHun 2 k paboyei nporpamMmme aucumnimHbl. OH NOANEXMT OBHOBNEHWIO NPU N3MEHEHWM YCIOBUIA

noroeopoB K@Y ¢ npaBoobnaparensiMu anekTPOHHbIX U3LAHWIA U NPU N3MEHEHM KOMNNEKTOBAHNUS OOHA0B Hay4Hoi
6rnbnuotekun KdY.

8. MepeueHb pecypcoB MHCPOPMALLMOHHO-TENIEKOMMYHUKALMOHHOW ceTu "UHTepHeT", Heo6X0aUMbIX AN
OCBOEHUS BUCLUMIIMHBI (MOOYIs)

VHTepHeT-nopTtan obpasosartenbHbix pecypcos no UT - http:/www.intuit.ru
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Mporpamma ancumnnuubl "MNapannenbHoe 1 pacnpeneneHHoe nporpammuposaHune”; 02.04.02 "dyHoameHTanbHas nHopmaTmka v
MHPOPMaLNOHHbIE TexHoNornn".

WHTepHeT-nopTan no Matematnyeckmum Haykam - http://www.allmath.com/
WHTepHeT-nopTan no Mmatematmyeckum Haykam - http://www.math.ru/
VHTepHeT-nopTan no napannensHoMy nporpamMmmpoBaHuio - hitp://www.parallel.ru/
OnekTpoHHas 6ubnnoTeka No TEXHUYECKMM HaykaM - http://techlibrary.ru

9. MeTognueckue ykasaHusl oisi 06yyaroLLMXCS MO OCBOEHUIO AUCLUMN/IMHBI (MOOYNS)
Bupg pa6ot MeTtoauyeckme peKoOMeHaumm

nekumu MonrotoBka K NEKUMM 3aKNOYAETCS B CNEOYIOWEM:

- BHMMATENbHO NpoyMTariTe Matepran npeablaywein nekumu;

- y3HalnTe TeMy NPEeACTOSWEN nekumm (Mo TeMaTUYECKOMY NnaHy, No MHGOPMaLUK NekTopa);
- 03HAKOMBbTECH C Y4eOHbIM MaTEPUANOM NO Y4EBHKKY 1 y4ebHbBIM MOCOBVSIM;

- noctapanTecb yACHUTb MECTO U3y4aeMOoMn TEMbl B CBOEN NpodpeccrnoHanbHom NoaroToBke;
- 3anuWUTE BO3MOXHbIE BOMPOCHI, KOTOPbIE Bbl 330a4MTE NEKTOPY Ha NeKLUm

nabopatopHble| Mpn noarotoeke k nabopatopHoi paboTe He0HXx0aNMO:
paboTbl - YeTKOo NpeacTaBnsATb cebe Lenb paboTbl 1 UCMONb3yeMble METOAbI;
- BHMAaTeNbHO NpoYMTaTh Matepran OTHOCSIWMXCS K JaHHOMY 3a4aHuWio, 03HAaKOMUTBLCS C y4eBHbIM
mMatepmanom no y4ebHuKy 1 yuebHbiM NocobusiM;
- 3apaHee COCTaBWTb NnaH paboThbl U YeTKO eMy CNefoBaTh;
- COCTaBMTb OTHYET O NpoAeNaHHoh paboTe

CaMOCTOSI- | - BHUMATE/NBHO NPoYMTaiTe Matepunan nekunin OTHOCSIUMXCS K JaHHOMY 3aHSTUI0, 03HAKOMBTECH C
TenbHas y4ebHbIM MaTepranom no y4ebHuKy 1 y4ebHbIM nocobusim;
paboTa - BbIMUIINTE OCHOBHbIE TEPMUHBI;

- OTBETbTE Ha KOHTPONbHbIE BOMPOCH!, FOTOBLTECH JATh PA3BEPHYThIA OTBET HA KaX bl U3 BOMPOCOB;
- YSICHUTE, Kakme y4ebHble 9NeMEHTbI OCTaNUCh /151 BaC HESICHBIMM 1 NOCTAPAWTECh MONYYMTb HA HUX
OTBET 3apaHEee BO BPEMS TEKYLUX KOHCYNbTaluii npernoaasatens;

- paboyas nporpamMMa OUCLIMMMVHBI B YacTuW LIENeR, NePeYHIO 3HaHWA, YMEHWUI, TEPMUHOB 1 y4eBHbIX
BOMPOCOB MOXET ObITb NCMONb30BaHA BaMy B KAYECTBE OPUEHTMPA B OpraHM3auum obyyeHus.

3auet K 3a4eTy Heob6X0auMO roTOBUTCS LieneHanpasieHHO, PerynsipHo, CUCTEMATMYECKM U C NEPBbIX OHEl
06y4eHust Mo AaHHoM ancumnnimHe. MNonbITkM 0CBOUTL AUCLUMVHY B NEPUOL
3a4€THO-9K3aMeHaLUVOHHON ceccun, Kak Npasunio, NokasbiBatoT HE CWIWKOM YO0BNEeTBOPUTENbHbIE
pe3ynbtatbl. B camom Hayane yyebHoro kypca He6X04MMO NO3HAKOMUTLCS CO Cneaytowei
y4ebHO-MeTOAMYECKON NOKYMEHTaUNEN:

- NpOrpamMMoin AuCUUNInHbLI,

- NepeyHeM 3HaHUN U yMEHWI, KOTOPbIMU CTYOEHT AOMXEH BladeTh;

- TeMatuyeckMMn nnaHamm nekumi;

- KOHTPONbHbLIMM MEPOMNPUATUAMN;

- y4ebHbIMM NocobusiMK MO AUCLMNINHE, a TaKXe 3NeKTPOHHBIMU pecypcami;

- NepeyHeM BOMPOCOB Ha 3a4eT.

Mocne aToro DONXHO cPopMMPOBATLCS YETKOE NpenctaBneHne ob o6beMe U xapakTepe 3HaHUi 1
YMEeHWiA, KOTopbIMK Hafo ByneT oBnafeTb Mo avcuunamHe. CucteMaTnyeckoe BbiNoHeHe y4ebHOo
pPaboThbl HA NEKUMSX, CAMOCTOATENbHBIX U NPAKTUYECKUX 3aHATUSIX NO3BONIUT YCMNEWHO OCBOUTb
LMCUMNAVHY 1 co3aaThb xopowyto 6asy ons caadyn 3ayeta.

10. NMepeyeHb MHPOPMALMOHHBIX TEXHONOIMIA, UCMOJIb3yeMbIX MPU OCYLLLEeCTBIEHUM 06pa3oBaTefibHOro
npouecca no gucuuninHe (Moayno), BKIOYas nepedeHb NPorpaMMHOro obecneyeHnsi 1 MHGOPMaLLMOHHbIX
cnpaBo4HbIX cUcTeM (Npy Heo6xoaUMOCTH)

MepeyeHb NHOPOPMALIMOHHBIX TEXHOMOI WA, MCMONb3YEMbIX NMPU OCYLLECTBNEHNN 0Opa30BaTeNLHOro nNpoLecca no
LMCLMMIMHE (MOBYNIO), BKNIOYAs NEePEYEHb NPOrPamMMHOro 06ecneyeHns 1 UHGPOPMALMOHHBIX CIPABOYHBLIX CUCTEM,
npencTasneH B MpunoxeHnn 3 k paboyeit nporpamme OUCLUNAUHBI (MOLYNS).

11. OnucaHue maTepuanbHO-TEXHUYeCcKon 6a3bl, HEO6GXOAUMOW ANs OCYLLLECTB/IEHUS 0Opa3oBaTenbHOro
npouecca no gucuunnuHe (Moayno)

MaTtepuanbHo-TexHu4yeckoe obecnedeHne obpasoBaTenbHOro npouecca no aucuunanHe (Moaynio) BkYaeT B cebs
cnenyowme KOMMNOHEHTbI:

MomelleHWs onsi caMoCTOSATENbHOM paboTbl 0BYYaWMXCS, YKOMMNEKTOBAHHbIE CMELNANN3NpoBaHHOR Me6Genbto (CTONbI 1
CTYNbs!) U OCHAIWEHHbIE KOMMbIOTEPHOM TEXHUKOM C BO3MOXHOCTBIO NOAK/OUEHUs K ceTu "MIHTepHeT" 1 obecnedeHnem
[OCTyNa B 3NEKTPOHHYI0 MHADOPMaLMOHHO-06pa3oBatefbHyto cpeay KdY.

YyebHble ayaMTopun Ans KOHTakTHOW paboTbl C MpenonaBaTenem, yKOMNIeKTOBaHHbIE CNeLManM3npoBaHHoli Mebenbio
(cTonbl 1 CTYNbA).
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Mporpamma ancumnnuubl "MNapannenbHoe 1 pacnpeneneHHoe nporpammuposaHune”; 02.04.02 "dyHoameHTanbHas nHopmaTmka v
MHPOPMaLNOHHbIE TexHoNornn".

KomnbioTep 1 NpuHTEp ONs pacneyaTky pa3ngaToyHbiX MaTepuanos.
MynbTuMeguiiHas ayoutopus.
KomnbioTepHbIi knacc.

12. Cpe,llCTBa ajantauuvm npenogasaHusa oUCUUM/INHDbI K I'IOTPEGHOCTHM 06yl-|a|ou.|,v|x05| UHBaANINOOB U NAL, C
orpaHn4eHHbIMXU BO3MOXHOCTSAAMU 300POBbSA

npl/l Heobx0aMMOCTHN B o6paaoBaTean0M npouecce NpuMeHsaTCa cnegyowme Metonbl U TEXHONOrnn, obneryatowue
BOCMNpUATME UHPopMaLnUm o6yqa+ou1|/|M|/|c;| nHBanngamMn n nmuamm ¢ orpaHN4eHHbIMM BO3MOXHOCTAMU 300P0BbA:

- CO3[aHve TEKCTOBOW BEPCUM NMIOBOro HETEKCTOBOMO KOHTEHTA LIS €F0 BO3MOXHOr0 npeobpasoBaHus B
anbTepHaTVBHbIe POPMbI, YO0OHbIe AN pa3nnYHbIX NONb30BaTene;

- CO30aHNe KOHTEHTAa, KOTOprIZ MOXHO NpencTaBuTb B pa3/inyHbIX BUOAX 6e3 notepun oaHHbIX WK CTPYKTYpPbI,
npenycmMoTpeTb BOSMOXHOCTb MaCLIJTa6I/IpOBaHI/IH TeKCcTa un |/|306pa>KeH|/||7| 6e3 noTtepun Ka4yectea, NpenycMoTpeTb
OOCTYNMHOCTb ynpaBneHnsa KOHTEHTOM C KnaBuaTtypbl;

- CO34aHVe BO3MOXHOCTEW AJis 06y4atoLmMXCsl BOCMIPUHUMATb OLHY M Ty XX€ MHPOPMaLMIO U3 PasHbIX NCTOYHIKOB -
HarmpuMmep, TaK, 4Tobbl NMLA C HAPYLWEHNUAMI CyXa NOMyYani MHOPMALIMIO BU3YaribHO, C HAPYILEHWSIMU 3PEHUS -
ayamanbHo;

- MPUMEHEHNEe NPorpaMMHbIX CpencTs, obecrneynBatomx BO3MOXHOCTb OCBOEHUS HABbIKOB 1 YMEHUIA, DOPMUPYEMBIX
OVUCLUMNMIMHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YMCNE BUPTYanbHbIX NabopaTopuin U CUMYNSILUOHHBIX
TEXHONOIIA;

- MPUMEHEHVE ONCTAHUMOHHBIX 0Bpa3oBaTenbHbIX TEXHONOTUIA 4N Nepeaayn MHGOpMaLum, OpraHn3auun pasnmnyHbIX
(POPM MHTEPAKTVBHOM KOHTAKTHOW paboThl 0By4arolWerocs ¢ npenonasaTeneM, B TOM Yucne BebrHapoB, KOTOPbIE MOTYT
6bITb MCNONb30BaHbI A1 MPOBEAEHNS BUPTYAbHbIX NEKLUIA C BO3MOXHOCTbIO B3aVIMOLENCTBUS| BCEX YHACTHUKOB
OVCTAHUMOHHOIO 06y4YeHUs!, NPOBELEHUS CEMUHAPOB, BBICTYM/IEHUS C AOKNALAMU U 3aALNTbI BEINOSHEHHBIX paboT,
NMPOBeAEHNS TPEHUHIOB, OPraHN3aLMy KONNEKTUBHOM paboThl;

- NPYMEHeHNe AUCTaHUMOHHbIX 0O6pa3oBaTenbHbIX TEXHONOIMIA ANs opraHmM3aummn oopM TEKYILEro 1 NpoMeXyTOYHOro
KOHTPONS;

- YBENNYEHME NPOLOMIXNTENIbHOCTU caaqm oby4atolwmMcst UHBaANUOOM UK NIMLUOM C OFPaHNYeHHbIMU BO3MOXHOCTSIMI
3[0p0Bbs DOPM NMPOMEXYTOYHON aTTECTALMMN MO OTHOLWEHWIO K YCTAHOBIEHHOW NMPOAONXUTENBHOCTY UX COAYN:

- NPOOONXUTENNbHOCTU COoa4vn 3a4éTa nnn aK3ameHa, nposoaounMOro B NMUCbMEHHOMN cpopMe, - He 6onee 4eM Ha 90 MUHYT;

- NPOOONMXNTENIbHOCTU MOArOTOBKM 06y4Yatowerocsi K 0TBeTy Ha 3a4éTe UM aK3aMeHe, MPOBOAUMOM B YCTHOW chopMme, - He
6onee 4eM Ha 20 MUHYT;

- NPOLONXMNTENbHOCTMN BLICTYNNEHNS 0ByyatowWwerocs npuw 3awmTte KypcoBoi paboTbl - He 6onee YeM Ha 15 MUHYT.
Mporpamma cocTasneHa B cooTBeTcTBUM ¢ TpeboBaHnsaMu GIrOC BO u y4ebHbIiM nnaHom no HanpasneHuto 02.04.02

"PyHpameHTanbHas nHopMaTuka n MHEPOPMaLUMOHHbIE TEXHONOTMKN" 1 MarncTepckol nporpamme "MaTtemaTnyeckme
OCHOBbI U NPOrpaMMHOe obecrneyeHre MHPOPMALMOHHON 6E30MACHOCTY U 3alWKTbI MHopMaLmKn”.
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)

61.B.[1B.02.01 lNapannensHoe v pacnpeneneHHoe
rporpamMmupoBaHune

MNepeyeHb nuTepaTtypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUIUHBI (MOLOYNSA)

Hanpasnenue nogrotosku: 02.04.02 - dyHaamMeHTanbHas MHOpMaTKa U MHPOPMALIMOHHbBIE TEXHONOrN

Mpodpunb noaroToBkM: MatemaTnyeckme OCHOBbI 1 NPOrpamMmHoe obecneyeHre MHHOPMaLMOHHOK 6e3onacHoCTH U
3alMTbl UHOPMaLNM

Keanudumkaums BbiNyCKHUKA: MArncTp

dopma 0by4eHus: o4Hoe

S3blk 06y4eHNs: pyccKuii

oo Havana obyyeHns no obpasoBaTenbHoi nporpamMme: 2018

OcHoBHas nuTeparypa:

1. Boraués K. KO. OcHOBbI NapannenbHOro NPorpaMMUpPOBaHnst [SNeKTPOHHbIN pecypc] : yuebHoe nocobue / K. HO.
Boraués. - 2-e nag. (an.). - M.: BUHOM. Nlabopatopus 3HaHuin, 2013. - 342 c. - Pexum goctyna:
http://e.lanbook.com/books/element.php?pl1_id=42626

2. bapckuit A. B. lNMnaHnpoBaHre BUPTYanbHbIX BbldMcneHuiA: YuebHoe nocobue / Bapckuii A.B. - M.:1 [0 ®OPYM, HAL
NHDPA-M, 2017. - 200 c. - Pexum poctyna: http://znanium.com/bookread2.php?book=545303

3. ®epotos U.E., Mogenn napannenbHOro nporpamMmmmpoBaHuns [SnekTpoHHbIv pecypc] / ®egotos U.E. - M. :
COJIOH-MPECC, 2012. - 384 c. - ISBN 978-5-91359-102-9 - Pexwm goctyna:
http://www.studentlibrary.ru/book/ISBN9785913591029.html

4. KyaHeuos A. C. Teopus BbiaucnmtensHbix npoueccos/KysHeuos A.C., Llapes P.1O., KHsasbkos A.H. - KpacHosp.: COY,
2015. - 184 c. - Pexum pgoctyna: http://znanium.com/bookread2.php?book=549796

JononHutenbHas nuteparypa:

1.BopeckoBA.B., OcHoBbl paboTbl ¢ TexHonorneit CUDA [OnekTpoHHbIin pecypc] / Bopeckos A.B., Xapnamos A.A. - M. :
OMK TMpecc, 2010. - 232 c. - ISBN 978-5-94074-578-5 - Pexxum goctyna:
http://www.studentlibrary.ru/book/ISBN9785940745785.html

2. depoTosa E. J1. MprknanHble nHpOPMaLMOHHbIE TexHonorunm: YuebHoe nocobue / E.J1. depotosa, E.M. MNopTHOB. -
M.: O POPYM: HUL NHDPA-M, 2013. - 336 c. - Pexxum goctyna:

http://znanium.com/bookread.php?book=392462

3.Konpaes B. [0. OcHoBbl anropuTMmnsaumm n nporpammmpoBanmns: YuyebHoe nocobue / B.L0. Konnaes; Mon pea. J1.T.
rarapuHoi. - M.: UL POPYM: NHDPA-M, 2015. - 416 c. - Pexum goctyna:
http://znanium.com/bookread2.php?book=484837
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lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)

61.B.[1B.02.01 lNapannensHoe v pacnpeneneHHoe
rporpamMmupoBaHune

nepe'-IeHb MHPOPMaALMOHHbIX TEXHONOIMMIW, UCNONb3YyeMbIX 411 OCBOEHUS AUCLUMUHDI (MO,IJ,yﬂ'il), BK/o4yas
nepevyeHb nNporpaMmMmHOro obecneyeHus n MHPOPMaLMOHHbBIX CMIPaBOYHbIX CUCTEM

Hanpasnenue nogrotosku: 02.04.02 - dyHaamMeHTanbHas MHOpMaTrka U UHPOPMALIMOHHbBIE TEXHONOrN

Mpodpunb noaroToBkM: MatemaTnyeckme OCHOBbI 1 NPOrpaMMHoe obecneyeHre MHHOPMaLMOHHON 6e3onacHoCTH U
3alWNTbl UHYOPMaLNM

Keanudumkaums BbiNyCKHUKA: MArncTp

dopma 0by4eHus: o4Hoe

S3blk 06y4eHNs: pyccKuii

oo Havana obyyeHns no obpasoBaTenbHoi nporpamMme: 2018

OcBoeHWe ancuMnnnHbI (MOoyns) npeanonaraeT UCMnonb30BaHWe CneayolWero NPorpaMMHoro obecneyeHns u
VHPOPMALIMOHHO-CMNPAaBOYHbIX CUCTEM:

OnepauunoHHas cuctema Microsoft Windows 7 MpodbeccuoranbHas unm Windows XP (Volume License)

MakeT odpucHoro nporpammHoro obecneverus Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayaep Mozilla Firefox

Bpaysep Google Chrome

Adobe Reader XI unn Adobe Acrobat Reader DC

Kaspersky Endpoint Security ang Windows

YyebHo-meToamyeckas nurepatypa ons AaHHON AMCLMNANHBI UMEETCS B HANNYMK B 3NEKTPOHHO-6MBNNOTEYHOM cncTeme
"ZNANIUM.COM", nocTyn K KoTopoi npenoctasneH obyyatowmmes. I6C "ZNANIUM.COM" conepXuT npom3sBeneHns
KPYNHERILMX POCCUINCKMX YHEHBIX, PYKOBOAUTENEN rOCYapCTBEHHbIX OpPraHoB, Npenonasarenei BefyLumnx By30B CTPaHsbl,
BbICOKOKBaNMULMPOBAHHbIX CNELManMcToB B pasnnyHbix cgpepax busHeca. PoHnO 61bAmMoTekn cpopMUPOBaH C yHETOM
BCEX N3MEHEHNI obpa3oBaTenbHbIX CTaHAAPTOB W BKOYaET y4ebHuKN, yuebHble nocobus, yiebHo-MeToanYECKmE
KOMMneKkchbl, MOHorpaduu, asTopedeparbl, Auccepraunm, 3HLUMUKNONEeANn, CRoBapu 1 CNPaBoYHUKN,
3aKoHoJaTenbHO-HOPMaTMBHbIE AOKYMEHTbI, CrneLmnanbHbie Nepmoanyeckne n3naHns n n3naHus, Bbinyckaemble

nspartenbcteamu By30B. B HacTosiwee Bpems O5C ZNANIUM.COM cooTBeTCTBYET BCEM TPeHOBAHMSAM (oeepanbHbIX
rocynapcTBeHHbIX 06pasoBaTtenbHbIX CTaHAapToB Bbicwero obpasosaHust (PrOC BO) HoBOro NokoneHus.

CtpaHnua 9 13 9.




