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

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
KOMMeTeHuUn npuobpeTaeMoi KOMNETeHLMK
Oornk-4 CnocobeH KoMBMHMPOBATL 1 aAanTMpoBaTh CyLEeCcTByoWme

MHPOPMALMOHHO-KOMMYHMKALMOHHbBIE TEXHONOTMI 0N PELEHNs 3aaay B obnactu
npodbeccrmoHanbHoM AesiTenbHOCTM C y4eToM TpeboBaHuii MHEPOPMAaLIMOHHOM
BesonacHocTy

MnK-2 CnocobeH ynpaenatb aHanUTU4eckmmu pabotamu 1 noapasneneHnem, BoinonHats
paboTbl N0 CO3AaHUI0 (MOAUMMKALIMN) 1 COMPOBOXAEHNIO NHDOPMALMOHHBIX
cucTem, Moaennpoartb 6M3HeC-NPoLIEeCCoB

YK-2 CnocobeH ynpaBnsiTb NPOEKTOM Ha BCEX 3Tanax ero XW3HEHHOro Lukna

O6yyatolmiics, 0OCBOVBLUNA AUCLUMANHY (MOOYNb):

JonxeH 3HaTb:

OCHOBHbIE MPUHLMMbLI PaboTbl HA MHOrOMPOLECCOPHBIX BEIYUCIUTENBHBIX KOMMIEKCAX;

JonxeH ymeTb:

BblGMpaTh onTMManbHble crocobbl pelweHust 3a4a4 CynepkoMMbOTEPHOr0 MOAENNPOBAaHNS;

HonxeH Bnagetb:

HaBblkaMun NPOrpaMMMpPOBaHNS C NCMONb30BaHNEM COBPEMEHHbBIX TEXHONOMUIA NapannenbHoro NporpaMmMmMpoBaHns;
LonxeH neMOHCTpUPOBaTb CNOCOBHOCTb U FOTOBHOCTD!

paspabatbiBaTb NapannenbHbIe anropuTMbl PELIEHNS 3a4a4 BbIYMCIIUTENBHON MaTeMaThKu;

2. Mecto aucuunnuHel (Moayns) B ctpyktype OIMOIM BO

HaHHas gncuunnuHa (moaynb) BkatodeHa B pasgen "61.0.06 OucumnanHbl (Mogynmn)" OCHOBHOM NPOMECCMOHanbHoM
obpaszoBatenbHoi nporpammel 01.04.02 "MpuknagHas matemMatuka u nHdgopmatka (Matematuyeckme metoabl 1
VHGOPMAaLIMOHHbIE TEXHOMOTMN B 9KOHOMMKE U dOUHAHCAX)" 1 OTHOCMTCS K 06513aTefNbHbIM ANCUMMIMHAM.

OcBauBaetcs Ha 1 kypce B 1 cemecTpe.

3. O6bem ANCUMNNTIUHDbI (MO,IJ,ynSl) B 3a4eTHbIX eanHMLUaxX C yKkasaHUeM KonmyecTea 4acoB, BblOe/iIeHHbIX Ha
KOHTaKTHYI0 paboTy obyuyatowmxcs ¢ npenogasarenem (Mo Buaam yuebHbIX 3aHATUIN) U HA CAMOCTOSITENIbHYHO
paboTy obyuaromxcs

O6was TpynoeMKOCTb AUCLIMINNHBI cocTaBnsieT 9 3a4eTHbIX(ble) eauHuML(bl) Ha 324 yaca(oB).

KoHTakTHas paboTa - 28 4aca(oB), B TOM Yucie nekuun - 14 yaca(os), npakTnyeckne 3aHsaTus - 0 yaca(os),
nabopatopHbie paboTbl - 14 yaca(oB), KOHTPONb CAMOCTOSTENbHOM paboThl - 0 Haca(os).

CamocTositensHas pabota - 296 4aca(os).
KoHTponb (3a4€T / ak3ameH) - 0 yaca(os).
®dopma NPOMEXYTOYHOr0 KOHTPONS ANCLMMNANHBI: 3a4eT B 1 cemMecTpe.

4. CopepxaHue aMcLUNAUHBI (MOOYNs), CTPYKTYpMpOBaHHOeE Mo TeMaMm (pa3penam) ¢ ykasaHuem oTBeA,eHHOro Ha
HMX KOnM4YecTBa akageMnyeckux 4acoB U BUAOB yYEOHbIX 3aHATUI

4.1 CTpyKTypa 1 TemMaTu4yeckmnit niaH KOHTaKTHOM U CaMOCTOSITe/IbHOM PaboThbl N0 AUCLMUNANHE (MORYNIO)

Buabl n yachbl
KOHTaKTHOW paboThbl,
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Mporpamma ancumnnnHbl "MHoronpoueccopHble BoldncnnTensHble komnnekcbl”; 01.04.02 "MprknagHas matemartunka n nHgopmartmka”.

Buabl 1 yachbl
KOHTaKTHOM paboThbl,
Pasnenbl oucumvninHbl / MX TPYDOEMKOCTb CamocTosiTeNibHas
N Moayns Cemectp (B yacax) paborta
MpakTuyeckuellabopaTtopHble
flekumu 3aHATUSA paboTbl
Tema 2. Tema 2. TexHonorus
2. OpenMP. 1 2 0 2 37
Tema 3. Tema 3. CynepkomnbloTepsl
3[Tesla v AMK-1M. ! ! 0 2 37
4.|Tema 4. Tema 4. TexHonorus CUDA. 1 2 0 2 37
Tewma 5. Tema 5. Oprannsauus
5. namatun CUDA. 1 2 0 2 37
Tema 6. Tema 6. OnTMM3auus
6. napannenbHoro Koaa. 1 1 0 2 37
Tema 7. Tema 7. NapannenbHole
7.lanropuTtMbl peweHns 3anay 1 2 0 2 37
BbIYNCNIUTENBHOWN 3NEKTPOOUHAMUKNA.
8.[Tema 8. Tema 8. TexHonorus MPI. 1 2 0 2 37
NToro 14 0 14 296

4.2 CopepxaHue auCUUMNIUHLI (MOBYNSA)
Tema 1. Tema 1. MpuHuMnbl nocTpoeHus MBK.

MNepeyeHb 3a8ay, ANa peweHns KOTOPbIX UCNOMNb3YIOT MHOMOMPOLIECCOPHbIE BbIMUCAUTENbHbIE KOMMNEKCbl. OCHOBHblE
anemeHTbl MBK. Mapannennam Ha ypoBHe AaHHbIX U Napannennam Ha ypoBHe 3aaad. OpdeKTMBHOCTb NCMOb30BaHNS
MBK: nukoBas npon3BoANTENBHOCTb U OTHOLEHWE NPON3BOAUTENBHOCTB/CTOMMOCTL. 3akoH Amaana. Knaccudmkaums
®dnuHHA. MawwrHbl ¢ 06lWel NamMaTbio U MaWWHbI ¢ pacnpeneneHHon namstbto. OCHOBHblE crOCcOobbl 06palleHns K
namsatn. CoBpeMeHHble CynepKOMMbIOTEPbI: OCHOBHbIE XapakKTepPUCTUKMU.

Tema 2. Tema 2. TexHonorust OpenMP.

WcTopust cozpanus TexHonormn OpenMP. MyuHuMansHble cpecTBa peaakTMpoBaHns, KOMNUAAUMN 1 3anycka
napannenbHbix nporpamm. Mepsas nporpamma OpenMP. Kak onpenenuts HOMEp HATK U KONUYecTBO HuTel. Obwue 1
yacTHble faHHble. JupekTuBa #pragma omp parallel v ee onuun. PaznnyHble cnocobbl pacnapannenveaHns LUKIOB.
ABTOMaTMYeCcKkoe 1 py4yHoe pacnapannenusanue. Yto takoe "pegykums”. MapannensHble cekuum. CUHXPOHU3ALMS.
MepemMeHHbIe OKpPYXEHUS.

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

OKcKypcusi B nabopatopuio CynepkoMnboTEPHOrO MOAENMPOBaHNS BOMHOBbIX MPOLIECCOB Kadpeapbl NpUKianHom
matematuku. leMoHcTpauus BO3MOXHOCTen cynepkomnbioTepos Tesla (BuaoeokapTtbl NVidia) n AMNK-1M (HesaBrucumblie
npoueccopsbl). Y aneHHbIn [OCTYN K CyNepKoMMbioTepy. SNeMeHThl onepaumroHHoi cnuctembl Linux. Tunosas 3apava -
pacnapannenuBaHne anropuTMOB PELLEHNS CUCTEM NIMHENHBIX anrebpanyecknx ypaBHeHNIA.

Tema 4. Tema 4. TexHonorns CUDA.

WcTopust cospanus TexHonormn CUDA. MuHiManbHble CpeficTBa peaakTMpoBaHus, KOMNUASLMK 1 3anycka
napannenbHbix nporpamm. Mepsas nporpamma CUDA. Camoe cnoxHoe - HUTU, 61oku peweTku, CBA3KM.
Cneundgovkatopbl Bbi3oBa doyHKUMA. CMHTaKcuc odhopMneHuns sopa v ero BbidoB. O6paboTka MaccuBOB AaHHbIX:
pe3epBupoBaHmMe NamsiTy, obpalueHme K a/1ieMeHTaM MaccuBOB, Nepechiika AaHHbIX C XOCTa Ha YCTPOWCTBO 1 0BpaTHo.

Tema 5. Tema 5. OpraHusaumnsa namatu CUDA.

Buabl namsatu CUDA: rnobanbHas namsite, permucTpbl, 1okanoHas namsiTb, pasnensemMas namsitb, KOHCTaHTHas NamsiTb,
TEKCTypHas namsaTtb. [prMepbl UICNONb30BaHUS Pa3fensiemMoi NamMaT U KOHCTaHTHON naMaTu. [NepBble NONbITKA
noakntoyeHns naketa OpenGL ans NocTpoeHns rpacmyecknx nsobpaxeHuin. Kak ucnonb3osatb peaykumio. Mnoxve n
xopouwwue cnocobbl BbIYUCNEHUS CKANSIPHOrO Npou3BeneHmnst 60/blUIKX BEKTOPOB.

Tema 6. Tema 6. OnTMM3aUMsa NapannenbLHOro Kopa.

rlpI/IHLI,I/II'IbI onTnMnsaumn napannenbHoOro Kkoga. YTo BaxHee - COKpaTnTb BpeMs BbINONMHEHNA NPOrpaMmbl NN
9KOHOMMUTb NaMsTb Nog OaHHbie? I/I3MepeH|/|e BPEeMeHU BbINONMHEHNA napanneanoM nporpammbl. I'IpOBepKa Ha oWnbKK
BpEeMeHUN BbINMONMHEHWNA. OnTuMn3aums MaccmBos, pa3mellaembix B rnobanbHoii namMaTn. O6bekTHoEe nporpamMmmnpoBaHune
Ha CUDA: pocTtonHcTBa 1 HepocTatkn. KoMnnekcHble nepemMeHHble N MacChBbl KOMMNEKCHbIX Yncen.

Tema 7. Tema 7. I'Iapanneanble anropuTMbl peLleHua 3a4a4 BblYUCUTENIbHOMN 3N1EeKTPOAUHAMUKMU.
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Mporpamma ancumnnnHbl "MHoronpoueccopHble BoldncnnTensHble komnnekcbl”; 01.04.02 "MprknagHas matemartunka n nHgopmartmka”.

KpaTKOG BBeEHMEe B BblHNCNTENIbHYIO 3N1EKTPOOANHAMUKY. AHanna TMnoBsbIX aIropuTMOB pelleHns 3anady Teopun
pacnpocTpaHeHnsa n gugopakumm aneKTpomMarHUTHbIX BOSTH B BONTHOBOAHbLIX CTPYKTYypax. I'IepBaﬂ 3agada - 3agada
Andppakumm 3ﬂeKTp0MaFHVITHOI7I BOJ/IHbl Ha Nnonepe4yHoM 3KpaHe B NMN0CKOM BONMHOBOLE. PasnuyHble cnocobbl npoBEepPKHn
Pe3ynbTatoB cHeTa - OT BHyTpeHHeI7I CXOOMNMOCTIN I'Ipl/l6ﬂVI)KeHHOFO MeTona OO0 yCNnoBuA Ha rpaHuue C I'IpOBO,D,SILIJ,GVI
NOBEPXHOCTbIO.

Tema 8. Tema 8. TexHonorusa MPI.

WcTopwst coznanusi TexHonorun MPI. MyuHManbHble CpencTea pefakTUpoBaHunsl, KOMIUNSLMM U 3anycka napannenbHbIX
nporpamm. Mepsas nporpamma MPI. MHuumanusaums rpynnbl napannenbHeix npoueccos. OnpeaeneHne Homepa
npoLecca v konvyecTtsa npoueccos. Ownbky BpeMeHn BbinonHeHus. MNapannensHas obpaboTka MacCuBOB.

MpocTeiiwnii obMeH coobileHnsiM1. BoamMoxxHble ownbku Npu nepeaaye aaHHbIx. Hebnokupytowwme gyHKLMn obMeHa.
KonnektueHbli 06MeH faHHbiMK. MpumMep: 3apada Oupuxne ans ypasHeHus Jlannaca.

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

CamocTositenbHas pabota 0by4arolyxcs BbINOMHAETCS Mo 3a0aHNI0 U NMPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpeAcTBEHHOro y4acTus. CamocTosiTenbHas pabota noapasnensieTcsl Ha CaMoCTOSTENbHYIO paboTy Ha
ayLUTOPHBIX 3aHATUSIX U HA BHEAYAUTOPHYIO CaMOCTOsTENbHY0 paboTy. CamocTosTenbHas paboTta obyyarowmxcs
BK/OYAET Kak MOMHOCTbIO CAaMOCTOSITENIbHOE OCBOEHME OTLEMbHBIX TEM (Pa3fenos) AUCLUMNAUHBI, Tak 1 NpopaboTky Tem
(pa3gpenos), ocBaMBaEMbIX BO BPeMs ayanTopHol paboTbl. Bo BpeMsi caMocTosiTenbHOM paboTbl 0Byyaowmnecs YnuTarT u
KOHCMEKTUPYIOT y4eOHYI0, Hay4HYHO 1 CMPABOYHYIO NMTEPATYPY, BbINONHAT 3aaHUsl, HANpPaBieHHbIE Ha 3aKpenneHne
3HaHW 1 0TPaBOTKY YMEHUIA U HABBIKOB, FOTOBATCS K TEKYLWEMY 1 MPOMEXYTOYHOMY KOHTPOSO MO AUCLMUMHE.

OpraHnsauus caMocTosTenbHol paboTbl 0By4arolWmxcsl pernameHTpyeTcs HopMaTUBHBIMA LOKYMEHTaMu,
y4ebHO-MeToANYECKON NMTepaTypoii U 3N1eKTPOHHBIMI 06pa3oBaTebHbIMI Pecypcamu, BKoYas:

MopsiLoK opraHn3aumm 1 ocylWeCTBAEHNS 06pa30BaTeNbHON AeSTENbHOCTM Mo 06pas3oBaTebHbBIM MPOrPamMMam BhICLIETO
06pasoBaHus - nporpammam bakanaspuarta, nporpaMmmam crieumaniTera, nporpaMmmam MarmcTpatypbl (YyTBEpXaeH
npukasom MuHucTepcta obpasosaHus 1 Hayku Poccuiickoi depepaunm o1 5 anpens 2017 roga Ne301)

Mucemo MuHucTepcTBa 0bpasoBaHus Poccuiickoin @enepauum Noe14-55-996uH/15 ot 27 Hosibps 2002 r. "O6
aKTUBM3aUMM CAMOCTOATENbHOM paboThbl CTYAEHTOB BbICILMX Y4EOHbIX 3aBeAeHMNA"

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

MpaBuna BHyTPEHHero pacrnopsiaka goefepanbHOro rocy1apcTBeHHOr0 aBTOHOMHOMO 06pas3oBaTebHOM0 yYpexaeHns
BbICLLEro npodheccuoHanbHoro obpasoeaHus "KasaHckuii (Mpueonxckuii) doeagepanbHbili yHUBEpCUTeT"

JlokanbHble HopMaTMBHbIE akTbl KasaHckoro (MprBonXCKoro) doeaepanbHOro yHmBepcuteTa

6. DOHA OLEHOYHbIX CPeACcTB MO AUCUUNIUHe (MOLYNI0)

®DOHL OLIEHOYHbBIX CPEACTB MO AUCUMUNINHE (MOOYNI0) BKIOYAET OLEHOYHbIE MaTepuanbl, HanpaBneHHbIE Ha MPOBEPKY
OCBOEHUS KOMMETEHUWIA, B TOM YUCNE 3HAHWUIA, YMEHUIA U HABBIKOB. POHA OLLEHOYHbBIX CPELCTB BK/THOHYAET OLEHOYHbIE
CPEeLCTBA TEKYLEro KOHTPOMS 1 OLEHOYHbIE CPENCTBA NMPOMEXYTO4HOM aTTecTaumm.

B choHAe OLEHOYHbIX CPEACTB COAEPXUTCS cnemytowas nHopMaums:

- COOTBETCTBME KOMMETEHLUIA NNaHMPYEMbIM pe3dynbTataM 0by4eHus Mo SUCLUMNINHE (MOLyNio);

- KPUTEPUM OLIEHMBAHNS CHOPMUPOBAHHOCTY KOMMNETEHLMIA;

- MEXaHU3M (POPMUPOBAHMS OLIEHKYM MO ANCUMMNIVHE (MOZYIIO);

- onrcaHve nopsaaka NPUMEHEHNs 1 Npoleaypbl OLEHNBAHNS ANS KaXA0ro OLEHOYHOro CPeAcTBa;
- KpUTEPUM OLIEHNBAHNS NS KX 00 OLEHOYHOro CPEeaCTBa;

- cogepXaHue OLeHOYHbIX CPeacTB, BKioYas TpeboBaHus, NpeabsBisiemMbie K 0eCTBUSM 0ByHatowmxcs,
LEeMOHCTPVPYeMbIM pe3dynibTaTaMm, 3aaHns PasnnyHbIX TUMOB.

DOoHLO OLEHOYHbIX cpencTs no gucunninHe HaxoanTcs B I'Ip|/|n0>KeH|/||/| 1K nporpamme gucunninHbl (MO,D,yJ'IIO).

7. NMepeyeHb nuTepatypbl, HEO6XOAUMON ANl OCBOEHUSI AUCLUNINHBI (MOAYNS)

OcBoeHWe aucuMnnmnHbI (MOoyNs) npeanonaraeT n3y4yeHne OCHOBHON 1 OONONHUTENBHON y4ebHOW nuTepaTypbl.
Nutepatypa MOXeT BbiTb BOCTYMHA 0ByYaloWUMCSs B OAHOM M3 ABYX BApMaHTOB (b0 B 060MX N3 HUX):

- B 3NIEKTPOHHOM BUE - YePe3 3NeKTPOHHbIe BUBNMOTEYHbIE CUCTEMBI HA OCHOBAHWW 3aKNto4eHHbIX KDY norosopos ¢
npaBoobnagnarensamu;

- B MeyaTHoM Buge - B HayuHon 6ubnunoteke um. H.W. Nlobadesckoro. Obyyatowmecs nony4aroT yuebHyio nutepatypy Ha
aboHeMeHTe Mo yuTaTenbckum buneTam B COOTBETCTBMU C NpaBunamu nonb3oBaHus HayyHol 6ubnmoTekoi.
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ONeKTPOHHbIE U3AaHNS AOCTYMHbI AMCTAHLMOHHO M3 NtoBOI TOUYKM NpY BBEAEHMM 0OYYaOLLMMCS CBOErO NIOrMHA 1 Napons
OT NIMYHOTrO KabuHeTa B cucTeMe "ONeKTPOHHbIA yHUBepcuTeT". Mpr MCNONb30BaHMK NeYaTHbIX M3naHUA BBNNOTEYHDbI
oOHA, OOMXeH ObITb YKOMMNIEKTOBAH UMK M3 pacyeTa He MeHee 0,5 ak3emnnspa (ans obydatowmxcs no ProcC 3++ - He
meHee 0,25 ak3emnngapa) Kax4oro U3 n3gaHuii OCHOBHOW nuTepaTtypbl U He MeHee 0,25 ak3emnnapa LOMNONHUTENbHO
nmMTepaTypbl Ha Kaxaoro obyyarowerocs n3 ymcna nuu, OLHOBPEMEHHO OCBaUBAIOWMNX AAHHYIO ANCLMMINHY.

MepeyeHb OCHOBHOM 1 BONONHUTENBHON Y4ebHOM nMTEpaTypbl, HEOBXOAMMO AN OCBOEHWUS AMCUMNAMHBI (MOOYNS),
HaxoauTcs B MpunoxeHun 2 k paboyeit nporpamMme aucumnnvHbl. OH NOANEXMT OBHOBAEHMIO NMPU N3MEHEHWM YCNOBUIA
norosopoB KDY ¢ npasoobnanatensiMy aNeKTPOHHbIX U3LAHUIA 1 NMPU N3MEHEHWN KOMMNEKTOBAHUS (OOHA0B HayuHow
6rbnnotekn KPY.

8. NepeueHb pecypcoB UHCGPOPMALMOHHO-TENIEKOMMYHUKALIMOHHOM ceTn "UHTepHeT", He0OX0,AUMbIX ONS
OCBOEHUS BUCLUMNMNHBI (MOOYNs)

Bukunenus - http://ru.wikipedia.org
NHTepHeT-nopTan obpasosatenbHbix pecypcos no AT - http://www.intuit.ru
VHTepHeT--nopTan pecypcos No MateMaTtu4ecknum Haykam - http:// www.math.ru/

MHOronpoLeccopHble BblYMCANTENbHbBIE KOMMNEKCH (KoMaHaa B Teams) -
https://teams.microsoft.com/l/team/19%3ad94e9b376ae94d7db425824a254f79b2%40thread.tacv2/conversations?groupld=855|

9. MeTognueckue ykasaHusi oisi 06y4aroLLLMXCA MO OCBOEHUIO AUCLUMN/IMHBI (MOAYNS)
Bupg pa6or MeTtoauyeckme peKoOMeHoaLmm

nekuunu PekomeHayeTcs akkypaTHO BECTU KOHCMEKT NEKLUWIA, BbIAENAS rNaBHble NONOXEHNUS Teopuu, 1
obpalatb ocoboe BHUMaHWe Ha npumepbl. He cnefyeT nbitatbes 3anvcatb abcontoTHO BCe, feTanm
MOXHO HalTK B PeKOMeHO0BaHHON nutepatype. Ecnu nekumsa nponyleHa no ysaxuntenbHom
MpUYMHE, TO XenaTenbHO Kak MOXHO BbicTpee NonpocuTb MOCMOTPETDL (M NepenucaTb) KOHCMEKT Y
ToBapwuiwa no rpynne. Ecnu 6binv npeanoxeHbl 3afayy Ans CAMOCTOSTENbHOMO PELWEHNS], TO UX
XenartenbHo Bce pa3obpatb. MNepen cnenytoweii nekumnei HeNNoOXo NOBTOPUTL MaTepman
npenblaoylen Tembl.

Peanusaunsa gaHHoi gucumnivHbl NpeanonaraeT kak 04Hyto, Tak v AUCTaHUMOHHOE hopMy
o0by4yeHus.

na6opaTopr|e I'Ipm BbINONTHEHUN na6opaToprlx pa60T HeobXo0AMMO UCMONb30BaThb TeopeTMHeCKMIZ Martepuan,

paGOTbI nenatb CCblJIKM Ha COOTBETCTBYIOWME TEOPEMDI, CBOWCTBa, doopMynbl U Np. PeweHne 3apad
n3naraetcs I'IO,D.pO6HO n cooepxunTt HeobX0AUMbIe NMOSICHUTENbHbIE CChINKN. TeKymme 3a0aHn4 Ha
na6opaTopr|e pa6OTbI BblOAKOTCA KaxX Ay Heneno Ha npaktm4eCkoM 3aHATUN. |/|H,EI,I/IBI/I,D,yaJ'IbeIe
OomMallHne 3aaaHns BblAaloTCA HA NPaKTUYECKNX 3aHATUAX B HAYae n3dy4eHns CoOOTBETCTBYHOWNX
TEM.

Peanusauusa naHHoi gucumnIvHbl NpeanonaraeT Kak 04Hyto, Tak U AUCTaHLMOHHOE GoopMy
o0by4eHus.
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Bup pabot MeTtoaunyeckue pekomeHaauum

camocTosl- | MisydeHne maHHOro Kkypca npegycmatpuBaeT CMCTEMaTUYECKYo CaMOCTOSTeNbHYI0 paboTy CTyAEHTOB

TenbHasi HaL TEOPETUYECKMM MaTepranom, TEKCTaMu PEKOMEHIOBaHHbIX y4eBHNKOB U y4ebHbIX Nocobui;

pabota pa3BuTVE HABLIKOB CAMOKOHTPOISI, CMOCODCTBYIOWMUX NHTEHCUdMKaLUmmM y4ebHOro npouecca.
CTyneHTam cnepyeTt CTPEMUTLCS K akTUBU3aLMN 3HAHWIA HA 3aHSATUSIX MO 4PYrM
€CTECTBEHHO-HAy4HbIM JUCLMMN/IMHAM, CBSA3aHHbBIM C AaHHbIM KypcoM. OCHOBHOW LieNbo
CaMOCTOSITENbHbIX 3aHSATWI MO AaHHOMY Kypcy SBNsSieTcs yriybneHHoe n3y4eHne OCHOBHbIX
MPUHLMMOB MNOCTPOEHUS NPUBNXEHHBIX CXEM, KOTOPbIE UCMOMb3YIOTCS NPU annpoKcuMaumm
rpaHWYHbIX 3a8a4 NS AndpdepeHUmanbHbIX YPaBHEHUIA U MHTErpanbHbIX ypaBHeHWiA. Mpu
MOArOTOBKE K KaXA0My 3aHsTUIO Heobxoaumo obpatutbes K yuebHoMy nocobuio. Heobxonmmo Takxe
N3Y4nTb NUTEPaTypy Y UHTEPHET-UCTOYHKKU MO AAHHON TeMe, YTOBbl yTOUHWUTL ONpeaeneHus,
(POPMY/IMPOBKU OCHOBHbIX PE3YNbTATOB, HAWTW aHaNory pelaemMbiM 3a4a4am 1 BbIMOHSIEMbIM
ynpaxHenusim. Mpn paboTe ¢ NnpuMepamMn HEOBXOANMO CTPEMUTBLCS HE TOMBKO K Y3HABaHMIO
anropuTMa peLeHnsl Kax a0 KOHKPETHOM 3aaa4n, HO 1 K MOHUMAaHUIO Lenn ero ynotpebneHns B
LIaHHOM KOHTEKCTE, (PYHKLIMOHANbHOM Harpysku, KOTOPOI AaHHbIl NpuMep obnanaer.
CamocTosiTenbHasi pabota no Usy4yeHuto Kypca npennonaraeT BHeayauTopHyio paboTty. dTtanbl
BbIMOJIHEHNS caMOCToATENbHbBIX PaboT: 1. MpocMoTp y4ebHoro nocobus 1 pekoMeHayeMon
nuTepatypbl No Teme 3ananusi. 2. CocTaBneHne pestoMe NPoYMTaHHOM rnasbl COOTBETCTBYIOLLErO
pasgena pekoMeHLyeMoro TEoPEeTMHECKOro NCTOYHMKA Unn y4ebHuka. 3. BeinonHeHue 3anaHnii no
TEME U X KOMMEHTVPOBaHME.

Peanusaunsa naHHoi gucumnIvHbl NpeanonaraeT Kak 04Hyto, Tak U AUCTaHLUMOHHOE GoopMy
0by4eHus.

3auet Mpu noaroToeke kK 3a4eTy obydyatolemMycst pEKOMeHI4yeTCcsl COCTaBUTb NiaH npoLlecca NoaroToBKY,
BK/lOYaloLWen N3y4yeHune, NOBTOPEHNE, CUucTeMaTaaumio, normyeckyto 06paboTtky matepvana, aHanms
MOJy4eHHON MHADOPMAaLIME C BbISIBIEHUEM BO3MOXHbIX ClIeACTBUIA 1 HESIBHBLIX CBOMCTB 0O bEKTOB,
COCTaBNeHNEM CMUCKa BO3MOXHbIX OOMOMHUTENbHbLIX BONPOCOB 1 3a4aHWNiA, NOAroTOBKY K
BbIMNONHEHMIO NPaKTUYeCcKmxX 3a4a4 Nno TemMam OUCLUUMIUHBDI.

Peanusauusa gaHHoi gucumnivHbl NpeanonaraeT Kak 04Hyto, Tak ¥ QUCTaHUMOHHOE hopMy
oby4yeHus.

10. MNepeyeHb MHPOPMALMOHHBIX TEXHOIOTMIA, UCMO/Ib3YeMbIX NMPU OCYLLLEeCTBNEHUM 06pa3oBaTeNbHOro
npouecca no gucuunanHe (MOAyno), BKOYasi nepedeHb NPorpaMMHOro obecneyeHnst U UHCOOpMaLMOHHbIX
CNpaBOYHbIX CUCTEM (MPU HEO06X0AMMOCTH)

MepeyeHb MHPOPMALIMOHHBIX TEXHOMOI WA, MCMOMb3YEMbIX NMPY OCYLeCTBNEHN 06pasoBaTebHOro npoLecca no

AUCUMNAVHE (MOLyNio), BKNOYas nepeyeHb NporpaMMHOro obecrneyeHns n MHGOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyen nporpaMMme OUCLMNNVHBI (MOOYNS).

11. OnucaHue MaTepVIaanO-TEXHVI‘-IeCKOﬁ 6a3bl, Heob6xooumon ons ocyuiecTB/ieHus oﬁpaaoBaTeanoro
npouecca no gucuuvrimnHe (MO,IJ,an-O)

MatepunanbHO-TEXHUYECKOE obecrneyeHune o6pasoBaTeanoro npouecca no gucumnnmHe (MO4yNto) BKAKOYAET B cebs
cnepywouwme KOMMNOHEHTDI:

MomelleHWst onsi CaMOCTOSATENbHOM PaboThl 0BYYAWUXCS, YKOMMNIEKTOBAHHbIE CMELNANU3NPOBAHHOK MEBENBIO (CTOMbI 1
CTYNbs1) U OCHAILEHHbIE KOMMbIOTEPHOM TEXHUKOM C BO3MOXHOCTbBIO MNOAK/OYEHUs K ceTu "MIHTepHeT" 1 obecneveHrem
JOCTyna B 3NEKTPOHHYI0 MHGPOPMaLIMOHHO-06pa3oBaTenbHyto cpely KDY.

YyebHble ayamTopun oNns KOHTakTHOW paboTbl C MpenonaBateneM, yKOMNIekToBaHHble cneumaniampoBaHHoli Mebenbio
(cTonbl 1 CTYNbA).

KomnbloTep v npuHTep Ans pacnedvarky pasgaroyHbix MaTepuanos.

KomnbioTepHbii knacc.

12. Cpeﬂ,CTBa apgantauumv npenopgasaHusl oguCUNNNIUHDbI K I'IOTpeﬁHOCTﬂM o6y'-|a|ou.|.|nxc5| UHBaNUQooOB U nuuy C
orpaHn4eHHbIMU BO3MOXHOCTSIMU 300P0OBbSA

I'Ipvl HeobXoOMMOCTU B o6pasoBaTean0M npouecce NpuMeHAaoTCAa cnegytowme Metonbl U TEXHONOrnu, obneryatouwue
BoCnpuaTune vmcpopmaumm O6y‘-IaIOLIJ,I/IMI/ICFI nHBanngamn n nuuamm ¢ orpaHn4eHHbIMM BO3MOXHOCTAMU 300P0BbA:

- cO3aaHve TEKCTOBO BEpPCUM NOBOro HETEKCTOBOrO KOHTEHTA ANS €70 BO3MOXHOro npeobpasoBaHns B
anbTepHaTVBHbLIE (POPMbI, yO0OHbIE NS Pa3NNYHbIX NOfb30BaTENEN;

- CO3[aHWe KOHTEHTA, KOTOPbI/i MOXHO NPeACcTaBUTb B Pa3nnyHbIX Buoax 6€3 notepu AaHHbIX Unn CTPYKTYpbI,
npenycMOTPETb BO3MOXHOCTb MacwTabrypoBaHus Tekcta u nsobpaxeHuii 6e3 notepm kayecTsa, NpeaycMoTpeTb
LOCTYMHOCTb YNPaBNeHUst KOHTEHTOM C KnaBmaTypbl;
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- co30aHne BO3MOXHOCTEN ansi 06y4atolmMXCs BOCMNPUHUMATD OHY U Ty Xe MHOPOPMAaLMIO U3 PasHbIX MCTOYHUKOB -
Hanpumep, Tak, 4Tobbl NMLA C HAPYWEHUSIMX CNyXa NosydYany MHGPOPMaLUIO BU3yarnbHO, C HAPYLWEHUSIMU 3PEeHNs -
aynnanbHo;

- NPVYIMEHEHNe NPOorpaMMHbIX CPeacTB, obecneymBatoLmx BO3MOXHOCTb OCBOEHMSI HABLIKOB 1 YMEHUIA, OOPMUPYEMBIX
OMCLUMNMHON, 3a CHET aNibTePHATUBHbIX CNOCOOO0B, B TOM YMC/e BUPTYasibHbIX 1abopaTopuii U CUMYNSLIMOHHBIX
TEXHONOMNIA;

- NpuMeHeHne oONCTaHUMOHHbIX o6pasoBaTeanb|x TEXHONOrnin ang nepegayv Hgopmauunmn, opraHndauum pasnmnyHbix
hopm I/IHTepaKTVIBHOIZ KOHTaKTHOM pa60Tb| o6yqa|ou4er009 C npenogaearenem, B TOM Hucne Be6I/IHapOB, KOTOpPbIEe MOryT
6bITb MCMONb30BaHbI AJ15 npoeeneHmnsa BupTyanbHbIX NEeKUMn ¢ BO3MOXHOCTbLIO B3aUMOOENCTBUSA BCEX y4aCTHUMKOB
ONCTaHUMOHHOIo O6y‘-IeHI/IFI, npoeeneHns ceMmHapoB, BbICTyMJIeHNA C AokKnagamm 1 3alTbl BbIMOTHEHHbIX pa60T,
nposeneHnsa TpeHNHros, opraHn3aunm KONNEKTUBHOW pa6OTbI;

- NMPUMEHEHNE LUCTAHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOMMIA 41 OpraHn3aLumMmn oopM TEKYLLETO U MPOMEXYTOYHOMO
KOHTpOns;

- yBenndeHne npoaonxXnTtenbHOCT caoadun 06y’-la}OLIJ,I/IMC$I nHBANNMOOM UN1 NNLUOM C orpaHM4eHHbIMMN BO3MOXKHOCTAMK
300p0BbS hopM I'IpOMG)KYTOHHOVI arrectayumm no OTHOWEHUIO K YCTaHOBHeHHOIZ NpPOAONIXUTENIbHOCTU NX Coa4ql:

- NPOLONXNTENbHOCTM CAauM 3a4éta Unm aKk3ameHa, NPoBOAMMOrO B MUCbMEHHOW (POpME, - He Bonee yeM Ha 90 MUHYT;

- NPOOONXMUTENBHOCTU MOArOTOBKM 06yYatolerocs K 0TBeTy Ha 3a4éTe UM aK3aMeHe, MPOBOAUMOM B YCTHOW doopMme, - He
6onee 4eM Ha 20 MUHYT;

- NPOLONMXMNTENIbHOCTU BbICTYMNeHNs 0Byyatowerocs mpu 3awmTe KypcoBoi paboTbl - He Bonee 4em Ha 15 MUHYT.
Mporpamma coctaeneHa B cootBeTcTBMU ¢ TpeboBaHnamMm ®rOC BO n yyebHbiM nnaHom no Hanpasnenuto 01.04.02

"MpuknagHaa matematuka v nHopmaTnka" n Maructepckomn nporpamme "Martematmyeckne Metonbl U MHPOPMaLMOHHbIE
TEXHONOrMM B 3KOHOMUKKE U onHaHcax".
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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

rlpO(*)Vlﬂb noaroToBkn: Marematunyeckne MeToabl 1 MHJOPMALIMOHHbIE TEXHONOTUWN B 9KOHOMUKE N doruHaHcax

Keanudukaums BbiMyCcKHMKA: MarucTp

dopma oby4eHus: 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).

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
CrpaHnuua 9 13 10. EEl YHH

ARl | AL O



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

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: Marematuyeckme MeToabl U UHOPMALMNOHHbIE TEXHONOMUN B 9KOHOMUKE 1 rHaHCax
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

CtpaHuua 10 ns 10.




