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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 ancumnnnHbl "MHoronpoueccopHble BoldncnnTensHble komnnekcbl”; 01.04.02 "MprknagHas matemartunka n nHgopmartmka”.

Mporpammy oucumnnuHel paspaboTan(a)(m) npodpeccop, a.H. (npodpeccop) MnewnHcknii H.B. (Kagpenpa npuknanHoi
mMaTemaTuku, OTAeneHme npuknagHon matematmku n nHpopmatumkm), Nikolai.Pleshchinskii@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 npuobpeTaeMorn KOMNeTEHLUN
Orik-3 CnocobeH paspabaTbiBaTb MaTeMaTMyeckme MoAenn U NPOBOAUTL UX aHaNU3 npu

pelweH 3a8a4 B 0bnactu NpopeccnoHanbHoM fesaTenbHOCTH

YK-2 CnocobeH ynpaensaTb NPOEKTOM Ha BCEX STanax ero XM3HEHHOro uukna

Obyvarowumitcsi, OCBOMBWNIA AUCUUNAUHY (MOSYb):

JonxeH 3HaTb:

OCHOBHbIE MPUHLMMbLI PaboTbl HA MHOFOMPOLECCOPHBIX BEIMUCNUTENBHBIX KOMMIEKCAX;

JonxeH ymeTb:

BblbMpaTh ONTMManbHbIe CNOcobbl pelweHUs 3aaad CynepkoOMMbIOTEPHOr0 MOAENNPOBAHNS;

JonxeH snagertb:

HaBblkaMu NporpamMmmnpoBaHnsa C NCNONb30BaHNEM COBPEMEHHDbIX TEXHONOINIA napannenbHoOro nporpamMMnpoBaHunA;
JonxeH neMOHCTpMPOBaTh CNOCOBHOCTL Y FOTOBHOCTb:

paspabarbiBaTb NapaniefibHble anropuUTMbl PELIEHNS 3a4a4 BbIYUCIUTENBHON MaTEMATMKN;

2. Mecto gucuunnuHbl (Moayns) B ctpyktype OMOM BO

JaHHaa oucumnnmHa (Mogynb) BkntodeHa B pasaen "61.0.06 OucumnnuHbl (Mogynu)" OCHOBHOM NPOGIECCUOHASBHOA
obpaszoBatenbHoit nporpammel 01.04.02 "MpuknagHas mateMatuka u nHgopmatka (AHann3 faHHbIX U ero
NPUNOXEHMS)" N OTHOCUTCS K 0083aTeNbHbIM ANCLIMNANHAM.

OcsauBaetcs Ha 1 Kypce B 1 cemecTpe.

3. O6bem gucumnanHbl (MOAyNs) B 3a4eTHbIX eguHMLaX C YKa3aHMeM KONMYecTBa YacoB, Bbloe/IeHHbIX Ha
KOHTaKTHyI0 paboTy obyuyaloLuxcs ¢ npenopasaresnem (Mo BMAAM yuyeOHbIX 3aHATUI) U HA CaMOCTOSATE/IbHYIO
paboTy obyuarloLmxcs

Obwas TpynoeMKOCTb AUCLMMNAUHBI cocTaBnseT 9 3a4eTHbIX(ble) eanHuML(bl) Ha 324 yaca(os).

KoHTakTHasi paboTa - 28 yaca(oB), B TOM 4ncne nekuun - 14 yaca(os), npaktuyeckume 3aHstus - 0 yaca(os),
nabopaTtopHble paboTbl - 14 yaca(oB), KOHTPONb caMocTosiTeNbHOM paboThl - 0 Yaca(os).

CamocTositenbHas paboTta - 296 yaca(os).
KoHTponb (3a4éT / ak3aMmeH) - 0 yaca(os).
dopma NPOMEXYTOHHOr0 KOHTPONS AUCLUNANHBI: 3a4eT B 1 cemecTpe.

4. CopepXxaHue ouCUUNNUHbI (MOAYNS), CTPYKTYpUpPOBaHHOE MO TeMaMm (pa3penam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KONTMYecTBa akageMU4ecKnx 4acoB U BUAOB y4eOHbIX 3aHATUN

4.1 CTpyKTypa U TeMaTU4eCKui nnaH KOHTaKTHOW M CaMOCTOsITENbHON paboThl N0 AUCLMNNIMHE (MOAYNIO)

Buapbl 1 yachl
KOHTaKTHOW paboTbl,
N Paa.u.enbl;I o,u:;#:nnuubl / Cemecrp nx TI(JBVﬂ-gg:)'(()OCTb Camo;raoﬁsg;nbﬂaﬂ
o 1P2kreckveflaGoparoprne
HEEEE : o7
5 gep'gil\z/l-PTeMa 2. TexHonorus 1 5 0 5 37
3 EZI% a ;I(_aIMKiCIS\}LCynepKOMHbrOTepu 1 1 0 > 37

3AE
CtpaHuua 3 n3 9. Bl YHH
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Buabl 1 yachbl
KOHTaKTHOM paboThbl,

Pasnenbl oucumvninHbl / MX TPYDOEMKOCTb CamocTosiTeNibHas
N Moayns Cemectp (B yacax) paborta
MpakTuyeckuellabopaTtopHble
flekumu 3aHATUSA paboTbl
4.[Tema 4. Tema 4. TexHonorua CUDA. 1 2 0 2 37
5 Tema 5. Tema 5. OpraHusauus 1 5 0 5 37

‘([mamstn CUDA.
6 Tema 6. Tema 6. OnTMM3aLUS 1 1 0

‘|napannensbHoro koga. 2 37
Tema 7. Tema 7. [NapannenbHbie
7.lanropuTtmbl peweHns 3anay 1 2 0 2 37
BbIYMCNINTENBHOI 3NEKTPOANHAMUKN.
8.[Tema 8. Tema 8. TexHonorust MPI. 1 2 0 2 37
Toro 14 0 14 296

4.2 CopepxaHue AUCUUMIUHBI (MOBYNS)
Tema 1. Tema 1. MpuHuMnel noctpoeHns MBK.

MepeyeHb 3anay, Ans peleHnst KOTOPbIX UCMONMb3YOT MHOrOMNPOLECCOPHbIE BIYMCUTENbHBIE KOMMIeKChl. OCHOBHbIE
anemeHTol MBK. Mapannenuam Ha ypoBHe OaHHbIX 1 Napannennam Ha ypoBHe 3aaay. SPEKTUBHOCTb UCMONb30BaAHUS
MBK: nrkoBasi NpoV3BOAUTENBHOCTb 1 OTHOLIEHWE NPOV3BOAUTENBHOCTL/CTOMMOCTL. 3akoH Amaana. Knaccugpukauus
dnvHHa. MawwrHbl ¢ 06lWwen NamaTbio U MaWvHbl ¢ pacnpeneneHHon namsiTeto. OCHOBHbIE cnocobbl obpaleHns K
namsiT. COBPEMEHHBIE CYNepKOMMbIOTEPHI: OCHOBHbBIE XapakKTePUCTUKN.

Tema 2. Tema 2. TexHonorust OpenMP.

WNcTtopus cozpanms texHonorum OpenMP. MrHumanbHble cpeacTea pefakTnpoBaHus, KOMOUASLUM 1 3anycka
napannenbHbix nporpamm. MNepeas nporpamma OpenMP. Kak onpenenntb HOMep HUTK 1 KONN4ecTBO HuTei. Obwwme n
yacTHble gaHHble. dupektuea #pragma omp parallel n ee onumun. PasnuyHble cnocobbl pacnapanienmBaHus LMKIoB.
ABTOMaTU4ECKOE N py4yHOe pacnapannenusaHme. Yto takoe "peaykums”. MNapannenbHble cekumm. CUHXPOHU3aLUUS.
MNepeMeHHbIe OKpyXeHUs.

Tema 3. Tema 3. Cynepkomnbiotepbl Tesla n AMNK-1M.

Skckypeus B nabopaTtopuio CynepKoMMbiOTEPHOrO MOAENMPOBAHNS BOHOBbLIX MPOLECCOB Kadpeapbl MPUKNALHOM
maTtemaTuku. [leMoHCTpaums BO3MOXHOCTER cynepkomnbiotepos Tesla (Bnaoeokaptsbl NVidia) n AMK-1M (Hesasucumbie
npoueccopsbl). YaaneHHbln 4OCTYN K CyNepKoMMbioTepy. SNeMeHThl onepaumoHHoi cuctembl Linux. Tunoeas 3apava -
pacnapannenvBaHue anropuTMOB PELIEHNS CUCTEM NMHENHBIX anrebpanyecknx ypaBHEHWUIA.

Tema 4. Tema 4. TexHonoruss CUDA.

WNcTtopus cozgaHus texHonorum CUDA. MuHnManbHble cpeacTsa pefakTMpoBaHus, KOMNUASLMN 1 3anycka
napannenbHbix nporpamm. MNepeas nporpamma CUDA. Camoe CnoxHoe - HATK, 6l10KU pelueTku, CBSA3KU.
Cneundgomkatopbl Bbi3oBa doyHKUMA. CuHTakcuc ocoopmneHus siopa v ero Bbidos. O6paboTka MaccrBOB AaHHbIX:
pe3epBupoBaHmMe NamsTh, obpalleHne K 3/1eMEHTAM MAacCUBOB, NEPECHINKA AAHHBIX C XOCTa HA YCTPOWCTBO M 0BpaTHo.

Tema 5. Tema 5. Opranunsaumsa namatn CUDA.

Buabl namsatn CUDA: rnobanbHasi namsitb, permucTpbl, nokanbHas namsiTb, pasnensemMas namstb, KOHCTaHTHas NamsiTb,
TEKCTypHas namsatb. [1prMepbl NCNobL30BaHWS pa3fensieMon NamMsaT U KOHCTAHTHON namsaTtu. Nepsblie NOomMbITKK
noakntoyeHns naketa OpenGL ans nocTpoeHus rpadouyecknx n3obpaxeHuii. Kak ncnonb3osarb penykumto. MNnoxve n
xopouwwe cnocobbl BbIMUCIEHUSI CKANSIPHOIO Npou3BeneHnsl 60MblUKX BEKTOPOB.

Tema 6. Tema 6. OnTUMKM3aLus NapannenbHOro Koaa.

MprHUMNBI ONTUMK3aLIMM NAPaNNENbLHOro Koga. YTo BaXHee - COKpaTUTb BPEMS BbIMOMHEHUS MPOrpaMMbl UK
9KOHOMUTb NaMsATb Mol JaHHble? I3aMepeHne BpeMeH BbINONHEHUS NapanienbHol nporpamMmsl. [Npoeepka Ha owmnbku
BPEMEHM BbINoNHeHNs. ONTMMM3aums MacCMBOB, pasMmellaeMbix B rnobanbHoi namatn. O6bekTHoe NporpaMMmMpoBaHme
Ha CUDA: poctomHcTBa 1 HegocTatku. KoMnnekcHble nepeMeHHbIe 1 MaCCUBbI KOMMIEKCHbBIX YNCETT.

Tema 7. Tema 7. MNapannenbHblie anropuTMbl peLleHNS 3a4a4 BbIYUCIIUTENIbHON 3NEeKTPOANHAMUKN.

KpaTkoe BBELEHVE B BEINUCIMTENBHYIO 3NEKTPOLNHAMUKY. AHANN3 TUMOBbLIX aNrOPVUTMOB PELIEHUS 3a4a4 TEoPUM
pacnpocTpaHeHnst U oudopakLmm aneKTPOMarHUTHbIX BOJIH B BOJIHOBOAHbIX CTPYKTypax. MNepsas 3afaya - 3apava
Andopakumm aneKTPOMarHMTHOM BOMHbI HA NMOMEPEYHOM 3KpaHe B MNOCKOM BONHOBOLE. PasnunyHble cnocobbl mpoBepku
pe3ynbTaToB CYeTa - OT BHYTPEHHER CXOAMMOCTY NPUBNUXEHHOrO METOAA A0 YCNOBUS HA FPaHNLLE C NMPOBOASLEN
MOBEPXHOCTHIO.

Tema 8. Tema 8. TexHonorus MPI.
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WcTopust cozpanus TexHonorun MPI. MyuHManbHble CpeancTea pefakTUpoBaHunsl, KOMNUNSLMM U 3anycka napannenbHbIX
nporpamm. Mepsas nporpamma MPI. MHuumanusaums rpynnbl napannenbHeix npoueccos. OnpeaeneHne Homepa
npoLiecca v konmyecTtsa npoueccos. Ownbky BpeMeHn BuinonHeHus. MNapannensHas o6paboTka MacCuBOB.

MpocTeiiwnii obMeH coobileHnsiM1. BoamMoxxHble ownbkn npu nepeaaye naHHbIx. Hebnokupytowwme yHKLMn obMeHa.
KonnektueHblii 06MeH faHHbiMu. MpumMep: 3apadva Oupuxne ana ypasHenus Jlannaca.

5. MepeyeHb yue6HO-MeTOAMUYECKOrO O6ecneyeHus Ajisi cCaMoCTosITeNbHON paboThl o6yyaroLmMxcs no
AucuunnuHe (Moaynio)

CamocTositenbHas pabota 0by4arolLyxcs BbINOMHAETCS Mo 3a0aHNI0 U NPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpeLCcTBEHHOro y4acTus. CamocTosiTenbHas pabota noapasnensieTcsl Ha CaMoCTOSTENbHYIO paboTy Ha
AyLUTOPHBIX 3aHATUSIX U HA BHEAYAUTOPHYIO CaMOCTOsTENbHYI0 paboTy. CamocTosTenbHas paboTta obyyatowmxcs
BK/OYAET Kak MOMHOCTbIO CAMOCTOSITENBHOE OCBOEHME OTLEMNbHBIX TEM (Pa3fenos) AUCLUMUNANUHBI, Tak 1 NpopaboTky Tem
(pa3gpenos), ocBaMBaEMbIX BO BPEMS ayanTopHol paboTel. Bo BpeMsi caMocTosiTeNnbHOM paboTbl 0ByyatoWwmnecs YnutarT u
KOHCMEKTUPYIOT y4eOHYI0, Hay4HYIO 1 CMIPABOYHYIO NMTEPATYPY, BbINONHAT 3a4aHUs, HANpaBieHHbIE Ha 3aKpenneHne
3HaHW 1 0TPabOTKYy YMEHUIA U HABBIKOB, FOTOBATCS K TEKYLWEMY 1 MPOMEXYTOYHOMY KOHTPOSO MO AUCLMMNUHE.

OpraHnsauus caMocTosTenbHol paboTbl 06y4arowWmxcst pernameHTpyeTcs HopMaTUBHBIMA AOKYMEHTaMu,
y4ebHO-MeTOANYECKON NMTepaTypoii U 3N1eKTPOHHBIMI 06pa30oBaTebHBIMU PECYpcaMu, BKOYAS:

MopsiLoK opraHn3aumm 1 ocylWeCTBAEHNS 06pa30BaTeNbHON AeSTENbHOCTM Mo 06pas3oBaTENbHBIM MPOrPaMMam BbICLIETO
06pasoBaHus - nporpammam bakanaspuara, nporpaMmmam crieumaniTera, nporpammam MarucTpatypbl (YyTBEpXOeH
npukasom MuHucTepcta obpasosaHus 1 Hayku Poccuiickoi depepaunm o1 5 anpens 2017 roga Ne301)

Mucemo MuHucTepcTBa 0bpasosaHus Poccuiickoin ®enepauum Noe14-55-996uH/15 ot 27 Hosibps 2002 r. "O6
aKTUBM3aLUMM CAMOCTOATENbHON paboTbl CTYAEHTOB BbICILMX Y4EOHbIX 3aBeaeHMNA"

YcTaB heaepanbHoro rocyjapCTBEHHOr0 aBTOHOMHOIrO 06pasoBaTenbHOro yupexaeHus "KasaHckuii (Mpreonxckuii)
doenepanbHbI yHuBepcuTet”

MpaBuna BHyTPEHHero pacrnopsiaka goeepanbHOro rocy1apcTBeHHOr0 aBTOHOMHOMO 06pas3oBaTeibHOM0 y4pexaeHns
BbICLLEro npodheccuoHanbHoro obpasoeaHus "KasaHckuii (Mpueonxckuii) doeaepanbHbllii yHUBEpPCUTET"

JlokanbHble HopMaTMBHbIE akTbl KasaHckoro (MprBonkCcKoro) doeaepansHOro yHmBepcuteTa

6. DOHA OLEHOYHbIX CPeACcTB MO AUCUUNIUHe (MOOYNI0)

®DOHL OLIEHOYHbIX CPEACTB MO AUCUMNIUHE (MOOYIO) BKIOYAET OLEHOYHbIE MaTepuanbl, HanpaBneHHbIE Ha MPOBEPKY
OCBOEHUS KOMMETEHUWIA, B TOM YUCNE 3HAHWUIA, YMEHUIA U HABBIKOB. POHA OLLEHOYHbBIX CPELCTB BK/IHOHYAET OLEHOYHbIE
CPEeLCTBA TEKYLEro KOHTPOS 1 OLEHOYHbIE CPENCTBA NMPOMEXYTOHHOM aTTecTaunm.

B choHAe OLEHOYHBIX CPEACTB COAEPXUTCS Cnemytowas HopMaums:

- COOTBETCTBME KOMMETEHLUIA NNaHMPYEMbIM pe3dynbTatamM 06y4eHus o SUCLUMNIMHE (MOLYNio);

- KpUTEPUM OLIEHNBAHNS COPMUPOBAHHOCTY KOMMETEHLWIA;

- MEXaHU3M (POPMUPOBAHMS OLIEHKIM MO ANCUUMNVHE (MOZYNIO);

- onucaHve nopsiaka NPUMEHeHUs 1 NpoLeaypbl OLEHMBAHNS LN KaXA0ro OLEHOYHOro CPpeacTBaa;
- KpUTEPUM OLIEHNBAHNS AN KAX 0o OLEHOYHOro CPEeacTBa;

- cogepXaHue OLEHOYHbIX CPeacTB, BKioYas TpeboBaHus, NpeabsBisemMble K 0eCTBUSAM 0byHatowmxcs,
LEMOHCTPVPYeMbIM pe3dynibTataM, 3aaHns PasnnyHbIX TUMOB.

DOoHAO OLEHOYHbIX cpencTs no gucunninHe HaxoanTcs B I'Ip|/|no>KeH|/||/| 1K nporpamme gucunninHbl (MO,D,yJ'IIO).

7. NMepeyeHb nuTepatypbl, HEO6X0AUMON ANl OCBOEHUSI AUCLUNINHBI (MOAYNS)

OcBoeHue gucumnauHbl (MOaynsi) npeanonaraeT n3y4eHrne OCHOBHOW 1 LOMONHUTENbHOW y4ebHOM nuTepaTypbl.
NuTtepatypa MoxeT BbiTb AOCTyMHA 0b6y4atowmnMcs B OAHOM U3 OBYX BapUaHTOB (MM60 B 060MX N3 HIX):

- B 9N1EKTPOHHOM BUAE - 4epe3 3NEeKTPOHHbIe BUBNMOTEYHbIE CUCTEMbI HA OCHOBaHUM 3akoYeHHbIX KDY norosopos ¢
npaBoobnapnarensamu;

- B MeyaTHoM Buge - B HayuHon 6ubnunoteke um. H.W. Nlobadesckoro. Obyyatowmecs nony4aroT yuebHyio nutepatypy Ha
aboHeMeHTe Mo YnTaTenbCckum 6uneTam B COOTBETCTBUU C NpaBunamu nonb3osaHus HayyHolr 6ubnmoTekoi.

ONeKTPOHHbIE U3AAHNS AOCTYMHbI AMCTAHUMOHHO M3 NtoBol TOYKM Npy BBELEHMM 0OYYatoLLMMCS CBOErO NIorMHa 1 Napons
OT NIMYHOrO KabuHeTa B cuctemMe "ONeKTPOHHbIA yHUBepcuTeT". Mpu MCNOoNb30BaHMKN NeYaTHbIX M3aaHUn BBNNOTEYHbI
ooHA, AomKeH ObITb YKOMMIEKTOBaH UMK M3 pacyeTta He MeHee 0,5 akaemnnsapa (ans obydatowmxcs no ProC 3++ - He
mMeHee 0,25 ak3eMnngapa) Kaxaoro U3 N3faHuin OCHOBHOW nuTepartypbl 1 He MeHee 0,25 ak3emnnspa OONONHUTENbHOM
nuTepaTypbl Ha Kaxaoro obyyarowerocs n3 ymcna nuu, 0LHOBPEMEHHO OCBaUBAIOWMNX AAHHYIO AUCLMMINHY.

MepeyeHb OCHOBHOM 1 BONONHUTENBHON Y4ebHOM nuTepaTypbl, HEOBXOAUMO AN OCBOEHWUS AMCUMNAMHBI (MOSYNS),
HaxoauTcs B MpunoxeHnn 2 k paboyei nporpamMme aucumnivHbl. OH NOANEXMT OBHOBAEHMWIO NMPU N3MEHEHWM YCNIOBUIA
norosopoB KOY ¢ npasoobnanatensiMy 3NeKTPOHHbIX U3LAHUIA 1 NMPU N3MEHEHNM KOMMNEKTOBAHUS (OOHA0B Hay4uHow
6rbnnotekn KPY.
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Mporpamma ancumnnnHbl "MHoronpoueccopHble BoldncnnTensHble komnnekcbl”; 01.04.02 "MprknagHas matemartunka n nHgopmartmka”.

8. MNepeueHb pecypcoB MHPOPMALMOHHO-TE/IEKOMMYHUKaLMOHHOMN ceTn "UHTepHeT", He06X0AUMbIX NS
OCBOEHUS1 AUCLUMNIINHBI (MOAYIIS)

Buknneamns - http://ru.wikipedia.org
NHTepHeT-nopTtan obpasosartenbHbix pecypcos no UT - http:/www.intuit.ru
WHTepHeT--nopTan pecypcoB No MaremMatuyeckmm Haykam - http://www.math.ru/

MHOronpoLeccopHble BbIMUCAUTENbHBIE KOMMNEKCH (KoMaHaa B Teams) -
https://teams.microsoft.com/l/team/19%3ad94e9b376ae94d7db425824a254179b2%40thread.tacv2/conversations ?groupld=855l

9. MeTogunyeckme ykasaHus ons 06yyaroLLLMXCA MO OCBOEHUIO AUCLUMN/IMHBI (MOAYNS)
Bupg, pa6ot MeTtoauuyeckue peKoMeHpaLmm

nekumnm PekoMeHOyeTcst akkypaTHO BECTW KOHCMEKT NEKLUiA, BblOENss rnasHble NoNoXeHus Teopum, n
obpatatb ocoboe BHUMaHWe Ha NpuMepbl. He cneayeT nbitaTbes 3anucartb abContoTHO BCe, AeTanu
MOXHO HaTK B peKOMeH40BaHHOM nuTepartype. Ecnu nekums nponylieHa no yBaxutenbHOMN
npuYMHe, TO XenaTenbHo Kak MOXHO BbicTpee NomnpocuTh MOCMOTPETL (M NMepenncarh) KOHCMEKT Y
ToBapwiLa no rpynne. Ecnu 6binv npeanoXeHbl 3aaa4v A1 CaMOCTOSTENbHOMO PeLieHus!, TO UX
XenaTenbHo Bce pasobpartb. Mepen cneaytoleii Nekumen Hemnoxo NOBTOPUTL MaTepuan
npenblayilei Tembl.

Peanusauusa naHHow gucumnavHbl NpeanonaraeTt Kak 04yHyto, Tak v AUCTaHLMOHHOE GPopMy
o0by4eHus.

nabopatopHbie| Mpu BbiNonHeHUK nabopaTopHbiX paboT HeobXxoaMMO MCNONb30BaTb TEOPETNHECKUIA MaTepuar,

paboTbl [lenatb CCbIfIKM Ha COOTBETCTBYIOWME TEOPEMbI, CBOWCTBA, popMynbl 1 Np. PeweHne 3anay
nsnaraeTcs NogpobHO 1 COOEPXUT HEOOXOAUMbIE MOSICHUTENbHbIE CCbINKM. Tekylune 3anaHns Ha
nabopaTtopHble paboThbl BbIOAOTCS KaX Ayl HeOEeNo Ha NPaKTUYecKoM 3aHaTun. iHanenoyanbHble
IOMallHWe 3aaHNs BblOAOTCS HA NPaKTUYECKNX 3aHSATUSX B HAYane n3y4eHns CoOOTBETCTBYOWMX
TeMm.

Peanusauus naHHoi aucumnivHbl NpeanonaraeT Kak 04Hyto, Tak v QUCTaHUMOHHOE hopMy
oby4eHus.

camocTtos- | MiayueHne paHHoro kypca npegycmatpuBaeT CUCTEMATUYECKYIO CaMOCTOSITENbHYIO paboTy CTyAEeHTOB

TenbHas HaL TEOPETUYECKUM MaTepmanom, TeKCTaMm PEKOMEHA0BAHHbIX YYEOHNKOB 1 y4ebHbIX NOCOBUiA;

paboTa pa3BUTUE HaBbIKOB CAMOKOHTPONISI, CMOCOOCTBYIOLWMX MHTEHCUPMKALMK y4eBHOro npoLecca.
CTyneHTaMm cnefyeT CTPEMUTLCS K aKTUBM3ALMMN 3HAHUIA HA 3aHATUSIX MO APYriM
€CTECTBEHHO-HAYYHbIM OUCLMNAHAM, CBS3aHHbBIM C AaHHbIM KypcoM. OCHOBHO Lienbio
CaMOCTOSATENbHBIX 3aHATUI MO AAHHOMY KypCy SIBRSieTCS yriybneHHoe n3y4yeHne OCHOBHbIX
MPVHLMNOB MNOCTPOEHUS NPUBNINXKEHHbBIX CXEM, KOTOPbIE UCMONb3YIOTCS NPY annpoKcUMaLmmn
rpaHnyHbIX 3afa4 Anst audpcpepeHLmanbHbiX ypaBHEHUI 1 MHTErpanbHbIX ypaBHeHui. Mpu
MOLroTOBKE K KaXAoMy 3aHsTUI0 Heob6xoamMMo obpaTtntbes Kk yiebHoMy nocobuio. Heobxoanmo Takxe
N3y4nTb NNTEPATYPY U UHTEPHET-UCTOYHMKM MO AAHHOM TeMe, 4TOObl yTOUHUTL ONpeneneHuns,
hOPMYNMPOBKYM OCHOBHbIX PE3YNbTATOB, HAWTW aHaNory pellaeMbiM 3a4aqam U BbIMONHSAEMbIM
ynpaxHeHusiM. Mpu paboTe ¢ npumepamyt HEO6XOAMMO CTPEMUTLCS HE TOMBKO K Y3HABAHWIO
anropuTMa pelleHns Kax oo KOHKPEeTHO 3aAa4u, HO 1 K MOHUMaHWIo Lienu ero ynotpebneHus B
LNaHHOM KOHTEKCTe, (PYHKLIMOHANBHOM Harpy3ku, KOTOPOI faHHbIA npumep obnanaer.
CamocTosiTenbHas pabota no u3yyeHuio Kypca npegnonaraet BHeayaUTOPHyto paboTy. dtanbl
BbINONHEHNS caMocTosATeNbHbIX padoT: 1. MpocMoTp yyebHoro nocobus n pekoMeHayemol
nuTepaTtypbl o Teme 3amnaHus. 2. CocTaBneHne pesioMe NpoYnTaHHOM rnaBbl COOTBETCTBYIOLWEr0
pasnena pekoMeHAyeMOro TEOPETUHECKOr0 NCTOYHMKA UK yyebHrka. 3. BbinonHeHune 3anaHnii no
TeMe 1 X KOMMEHTUPOBAHUE.

Peanusaunsa naHHoi gucumnivHbl NpeanonaraeT kak 04Hyto, Tak ¥ AUCTaHUMOHHOE dhopMy
0by4eHus.

3ayer Mpun noaroToBke K 3a4eTy oby4atoleMycsi pEKOMEeHAYeTCs COCTaBUTb NMAaH npoLecca NoAroToBKY,
BK/IIOYatoLel n3y4eHune, NoBTOPEHNE, CMCTEMATU3ALMIO, NOrnyeckyto 0bpaboTky MaTtepunana, aHanu3
Mony4YeHHON NHChopMaLIMEl C BbISIBIEHNEM BO3MOXHbIX CNeACTBUIA U HESIBHbIX CBOMNCTB 06 BHEKTOB,
COCTaBJIEHNEM CIMMCKa BO3MOXHbIX LOMONHUTESNbHbLIX BOMPOCOB U 3a4aHuniA, MOArOTOBKY K
BbINOSIHEHWNIO NPaKTUYECKUX 3a4a4 No TeEMaM AUCLUMINHBI.

Peanvsaunsa naHHoW OUCUMNIVHBLI NPeanonaraeT Kak 04Hyto, Tak U AUCTaHUMOHHOE (oopMy
0by4eHuns.
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10. NMepeyeHb MHCGPOPMALMOHHBIX TEXHONOTMI, UCMOJIb3YEMbIX MPU OCYLLECTBIIEHUN 06Pa30BaTE/IbHOrO
npouecca no gucuuninHe (Moaynio), BKOUYas nepeyeHb NporpaMMHOro obecneyeHus U MHGOOPMAaLMOHHDIX
CnpaBOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb MHPOPMALIMOHHBIX TEXHOMOMUIA, UCTONb3YEeMbIX NMPU OCYLLECTBNEeHU 06pa3oBaTebHOro npoLlecca no
OMcUMNAVHe (MoLynio), BKNoYas nepedeHb NporpaMMHOro obecrnedeHns N MHGOPMAaLIMOHHbBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyei nporpaMMme OUCUMNNNHBI (MOOYNS).

11. OnncaHue maTepuanbHO-TeXHUYecKkon 6a3bl, HEO6XOANMMOW ANs OCYLLEeCTB/IeHUs1 06pa3oBaTenbHOro
npoLecca no gucuunavHe (Moayno)

MaTtepuanbHo-TexHU4Yeckoe obecneyeHre obpasoBaTenbHOro npoLecca no AucumniavHe (Moaynio) BkntoyaeT B cebs
cnenyowme KOMMOHEHTbI:

MoMelueHns ons caMOCTOATENBbHON PaboThbl 0BYYaOWMXCS, YKOMMNEKTOBAHHbIE CMELMANN3NPOBaHHOM Mebenbio (CTONbI 1
CTYNbS1) N OCHaLlEeHHbIe KOMMbIOTEPHOW TEXHUKOM C BO3MOXHOCTbLIO MOAKNI0YEHMS K ceTu "MIHTepHeT" n obecnedyeHnem
LOCTyNa B 3NEKTPOHHYI0 MHCDOPMaLMOHHO-06pa3oBatenbHyto cpeny KdY.

YyebHble ayamnTopun ons KOHTaKTHOW paboThl C MpenonaBaTeneM, yKoMNnekToBaHHble cneumanianpoBaHHoi Mebenbio
(cTonbl 1 CTYNbA).

KomnbloTep v npuHTep Ans pacnedvarky pasgaroyHbix MaTepuanos.
KomnbloTepHbIi knacc.

12. Cpe.n,cma ajantauumv npenopgasaHus oauCUNNMIUHBbI K I'IOTpeﬁHOCT‘ilM 06y'-|a|ou.|,v|xcﬂ UHBaNUAOoOB U nNuu C
orpaHn4eHHbIMU BO3MOXHOCTSIMU 300pPO0BbSA

Mpw HeobxoomMMocTy B 0Bpa3oBaTe/ibHOM NMPOLECCE NMPUMEHSIOTCS Cleaytowme MeToapl 1 TeXHonorum, obneryarowme
BOCMpUSTE NHpopMaLIMK 0By4YatoWMMUCs MHBAIMAAMY U INLAMW C OFPaHNYEeHHBbIMU BO3MOXHOCTSIMU 300P0BbS:

- co3aaHne TEKCTOBOW BepCumn nto6oro HETEKCTOBOIO KOHTEHTA [/l ero BO3MOXHOIro HpeOGDaBOBaHVIﬂ B
anbTepHaTnBHbIE POPMBI, y,D,O6HbIe ONS pasnunyHbIX NoNb30BaTenen;

- CO3[aHWe KOHTEHTA, KOTOPbI MOXHO NPeLCTaBUTb B Pa3NnyYHbIX BuLax 6€3 noTepn AaHHbIX UK CTPYKTYpbI,
npenycMOTPETb BO3MOXHOCTb MaclWTabrypoBaHus TekcTa U n3obpaxeHuii 6e3 notepm kayecTsa, NpPeaycMoTpeTb
LOCTYMHOCTb YNPaBNEHUst KOHTEHTOM C KnaBmaTypbl;

- co3aaHne BO3MOXHOCTEN ans 06yqa+ouw|xc;| BOCMPUHUMATb OL4HY U TY Xe MHhopMaumio U3 pasHblX MICTOYHUKOB -
HanpuMmep, Tak, y10bbI NULA C HapyweHnaMmu cnyxa nony4anm MHOPMaLNIO BU3yanbHO, C HAPYLIEHUSAMU 3PEHUS -
ayananbHO;

- MPVIMEHEHNEe MPOrpaMMHbIX CPEACTB, 06ecneyMBatoLWmMx BO3MOXHOCTb OCBOEHMSI HABLIKOB 1 YMEHUIA, OOPMUPYEMBIX
OVCLUMMNMHON, 3a CHET aNlbTePHATMBHbBIX CMNOCOOO0B, B TOM YMC/e BUPTYasibHbIX 1abopaTopuii U CUMYNSLIMOHHBIX
TEXHONOMNIA;

- NPVYMEHeHNe ONCTaHUMOHHbIX 0B6pas3oBaTenbHbIX TEXHONOMI NS nepefadn MHOPMaLUK, opraHn3aumnn pasnnyHbIx
POPM UHTEPAKTUBHOW KOHTaKTHOW paboThbl obyyatolerocs ¢ npenoaasartenem, B TOM Yucne Be6UHapoB, KOTOpble MOryT
ObITb UCMONb30BaHbl NS NPOBEAEHUS BUPTYaNbHbIX TEKLMA C BO3MOXHOCTbIO B3aUMOIEACTBUS BCEX Y4aCTHNKOB
IMCTaHUMOHHOIo 0by4yeHus, NpoBeIeHNs CEMUHAPOB, BbICTYMNNEHNS C AOKNaaamy 1 3aWuTbl BbINONHEHHbIX paboT,
NpPoBeIeHNs TPEHVHIOB, OpraHM3aLmmn KONNeKTUBHOWM paboThbl;

- NPYMEHEHNe ONCTaHUMOHHbBIX 06pa3oBaTenbHbIX TEXHONOIWIA ONsi OpraHmM3aummn GOOPM TEKYILEro 1 NMPOMEXYTOYHOMO
KOHTPONS;

- yBENNYEHMe NPOOONXUTENbHOCTY caaym oby4atollMcst UHBANUAOM UK NINLOM C OFPaHNYeHHbIMU BO3MOXHOCTSMI
3[10pOBbs DOPM NMPOMEXYTOYHOR aTTECTALIMMN MO OTHOLWEHWIO K YCTaHOBNEHHOW NPOAONXUTENBHOCTY UX CAAYN:

- NPOOMXNTENbHOCTU cAa4m 3a4éta Uim sK3aMeHa, MPOBOAMMOro B MMCbMEHHON hopMme, - He Bonee 4yeM Ha 90 MUHYT;
- NPOOONXMUTENBHOCTU MOArOTOBKM 06yYatolerocs K 0TBeTy Ha 3a4éTe UM aK3aMeHe, MPOBOAVUMOM B YCTHOW doopMe, - He
6onee 4eM Ha 20 MUHYT;

- NMPOLONXNTENbHOCTM BLICTYNNEHNS 0ByHatowerocs npu 3awmnte KypcoBoi paboTbl - He 6onee 4eM Ha 15 MUHYT.

Mporpamma coctaeneHa B cootBeTcTBMU ¢ TpeboBaHnamm @rOC BO n yyebHbiM nnaHom no HanpasneHuto 01.04.02
"MpuknagHas Matematuka v nHopMaTnka" n MarucTepckom nporpamme "AHanna gaHHbIX U ero NpunoXeHns".
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.0.06 MHoronpoLeccopHbIe BbIHUCTNTENbHbLIE KOMIIEKChI

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

HanpasneHnne noarotosku: 01.04.02 - MNpuknagHas matematuka n nHdopMaTtuka

Mpodpunb NOAroTOBKM: AHANN3 OAHHBIX U €ro NPUAOXEHNS
KBanvdprkaums BbINyCKHMKA: MArmcTp

dopma 0byyeHus: o4Hoe
SA3bik 0by4eHmns: pycckuii
"oa Hauana obyyeHus no obpasosatenbHoi nporpamme: 2020

OcHoBHas nuTeparypa:

1. MnewmHckuin, H.B. MHoronpoueccopHbie Bbl4UCAMTENbHbIE KOMMAEKChI. TEeXHONOrMm napanfiensHoro
nporpamMmmnpoBaHuns: y4ebHoe nocobue / H.b. MnewmHckni, N.H. MnewmnHcknii . - KasaHckuin doegepanbHbl
yHusepcuteT, 2018. - 80 c. - TekcT : anekTpoHHbIn. - URL:
http://dspace.kpfu.ru/xmlui/bitstream/net/118048/-1/F_mcc18a.pdf (nata obpawenus: 12.05.2020)

2. ®epoTos, V. E. Mooenu napannenbHOro nporpamMmmpoBaHuns: npaktunyeckoe nocobue / depotos W.E. - Mockea :
COJIOH-Mp., 2017. - 392 c. (bubnnoTteka npodeccuoHana)lSBN 978-5-91359-222-4. - TekcT : 3neKTpoHHbIiA. - URL:
https://znanium.com/catalog/product/858609 (nata obpaiieHns: 12.05.2020). - Pexxum pocTyna: no noanmcke.

3. B03aeBa, B. A. Basosblie 1 nprknagHbie MHPOPMALIMOHHBIE TexHonorum : y4ebHuk / B.A. M'Bo3pesa. - Mockea : N[,
'@OPYM' : UH®DPA-M, 2019. - 383 c. - (Bbicwee obpasoBaHue). - ISBN 978-5-16-107668-2. - TeKCT : aNEKTPOHHbIA. -
URL.: https://znanium.com/catalog/product/1019243 (nata obpauweHus: 12.05.2020). - Pexum goctyna: no nognucke.

JdononHutenbHaa nuteparypa:

1.MakcumoB, H.B. Apxutektypa 9BM 1 BblMMCIMTENBHBIX CUCTEM : y4ebHuk / H.B. Makcumos, T.J1. MapTbika, .. Monos.
- 5-e u3n., nepepab. n pon. - Mockea : POPYM : UHDPA-M, 2018. - 511 c. - (CpeaHee npodheccuoHanbHoe
obpazosaHue). - ISBN 978-5-00091-511-0 (POPYM) ; ISBN 978-5-16-013573-1 (MHDPA-M, print) ; ISBN
978-5-16-106243-2 (MHDPA-M, online). - TekcT : anekTpoHHbIia. - URL: https://znanium.com/catalog/product/944312
(nata obpaweHuns: 12.05.2020). - Pexwum goctyna: no noAnmcke.

2. Map3ukosckuit, B. V. Lindoposasi obpaboTka curHanos: npaktuieckoe nocobue: y4yebHoe nocobue / Maa3nmkoBcKuii
B.W. - Mockea : CONMOH-Ip., 2014. - 766 c.ISBN 978-5-91359-117-3. - TekcCT : anekTpoHHbIiA. - URL:
https://znanium.com/catalog/product/883840 (nata obpateHusi: 12.05.2020). - Pexum pocTtyna: no noanucke.

3. Tymakos, [.H. TexHonorusi nporpammmpoBaHus CUDA: yuebHoe nocobue / [.H. Tymakos, O.E. YnkpuH, A.A.
Eropues, C.B. Nonoycos. - KasaHb: isgatenscteo KasaHckoro yHusepcuteta, 2017. - 112 ¢. ISBN 978-5-00019-913-8. -
TekcT : anekTpoHHbIN. - URL:
https://shelly.kpfu.ru/e-ksu/docs/F1113663154/Tumakov___Tekhnologiya_programmirovaniya_ CUDA.pdf (zata
obpaweHns: 12.05.2020).
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lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.0.06 MHoronpoLeccopHbIe BbIHUCTNTENbHbLIE KOMIIEKChI

nepe'-IeHb MHPOPMaLIMOHHbIX TEXHONMOINMMK, UCNONb3YyeMbIX AJ1s1 OCBOEHUS AUCLUMIUHBI (MO,IJ,ynil), BKo4yas
nepe4yeHb nporpaMmMHOro obecneyeHns u MH(POPMaLIMOHHbIX CNPaBOYHbIX CUCTEM

Hanpasnenne noarotosku: 01.04.02 - MNpuknagHas matematuka n nHdopMaTtuka
Mpodpomnb noaroTosku: AHanM3 AaHHbIX U ero NPUNOXeHUs

KBanucukaums BbinyCKHUKA: MarncTp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

"oa Hauana obyyeHus no obpasosatenbHoi nporpamme: 2020

OcBoeHne oucuUnnInHbI (MO,EI,yl'IFI) npegnonaraet ncnosib3oBaHme cnenytowero nporpamMmHoOro obecrneyeHus 1
MHJPOpMaLMOHHO-CNPAaBOYHbIX 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

CtpaHnua 9 13 9.




