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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
pe3ynbtatamm ocsoeHus OMOMn BO

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

LWndop PaclumndppoBka
KOMMNeTeHLuun npuobpeTaeMorn KOMNeTEHLUN
OK-1 CNocOBHOCTb K aBCTPaKTHOMY MbIWNEHWIO, aHANN3Y, CUHTE3Y
OK-3 FOTOBHOCTb K CAMOPAa3BUTUIO, Camopeannsaunm, UCNoNb30BaHNIO TBOPYECKOro
noTeHumana
Or1K-3 CMOCOBHOCTbIO CaMOCTOATENBHO NPMobpeTaTtb C NOMOLbI0 UHPOPMALIMOHHBIX

TEXHONOMMIA 1 UCMONb30BaTb B NPAKTUYECKON LeATENbHOCTU HOBblE 3HAHUS U
YMEHUS, B TOM YMCne, B HOBbIX 0BNaCTsX 3HAHWUIA, HEMOCPEACTBEHHO HE CBA3AHHbIX
CO Cqpepoit AesATENbHOCTM, PACWLMPATb U YrnybnsTs CBOE HayYHOE MUPOBO33PEHNE

OrnnK-4 CMOCOBHOCTBIO MCMONb30BaTh U NPUMEHSITb YrybneHHble 3HaHKs B obnacTu
NPUKNaaHOM MaTeMaTk 1 MHOPMAaTUKK

MnK-3 CnocobHOCTbIO yrny6neHHOro aHanmaa npobnem, NocTaHoBKM 1 060CHOBaHUS 3a4ay
Hay4YHOM N NPOEKTHO-TEXHONOrMYECKON AEeATENBHOCTU

MK-4 CNOCOBHOCThIO pa3pa6aTb|BaTb KOHUenTyalibHble N TeopeTndeckmne moanenun
pewaembix 3anad I'IpOGKTHOI7I n I'IpOI/I3BO,D,CTBeHHO-TeXHOHOFI/I'-IeCKOIz neAaTenbHOCTU

MnK-7 CnocobHOCTbIO pa3pabatbiBaTb U ONTUMU3NPOBATL BU3HEC-MNAHDI
Hay4YHO-NPVKNaLHbIX MPOEKTOB

O6yyatolmiics, 0CBOVBLUINA JUCLMUMANHY (MOOYNb):

JonxeH 3HaTb:

OCHOBHbIE MPUHLMMBLI PaboTbl HA MHOFOMPOLECCOPHBIX BEIYUCAUTENBHBLIX KOMMIEKCAX;

JonxeH ymeTtb:

BbIBUpaTh ONTUManbHble CNOCODbI PeleHNs 3a8ay CYnepKOMMbIOTEPHOrO MOLENNPOBAHMS;

HonxeH Bnagetb:

HaBblkaMun NPOrpaMMMpPOBaHNS C NCNONb30BaHMEM COBPEMEHHbBIX TEXHONOMUIA NapannenbHoro NporpaMmMmMpoBaHng;
LonxeH neMOHCTpUPOBaTb CNOCOBHOCTb U FOTOBHOCTD!

paspabatbiBaTb NapannenbHbIe anropuTMbl PELIEHNS 33434 BbIYMCIUTENBHON MaTeEMaThKu;

2. Mecto aucuunnuHel (Moayns) B ctpyktype OMOIM BO

JaHHasa oncumnnmHa (Mogynb) BKNtoYeHa B pasgen "B1.6.7 OucumnnuHbl (Mogynmn)" OCHOBHOM NpodieCCUoHanbHow
obpazosatenbHol nporpammbl 01.04.02 "MpuknagHas matematvka u nHgopmatuka (OTkpbiTas nHpopmartmka)” u
oTHOcUTCS K 6a30Boi (06LEeNPOtHECCUOHANBHO) YacTu.

OcBauBaetcs Ha 1 Kypce B 1 cemecTpe.

3. 06beM gucuMnInHbI (MOAYNS) B 3a4€THbIX e AUHMLAX C YKa3aHUeM KONMYEeCTBa YacoB, BblOe/leHHbIX Ha
KOHTaKTHY0 paboTy obyuyalowmxcs ¢ npenogasarenem (No Buaam yyebHbIX 3aHATUIN) U HA CAMOCTOSITENIbHYIO
paboty obyuaromxcs

Obwas Tpyn0eMKOCTb AUCLMMAUHBI COCTaBnseT 3 3a4eTHbIX(ble) eanHuL(bl) Ha 108 yaca(os).

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

CamocTositenbHas paboTta - 80 yaca(os).
KoHTponb (3a4éT / ak3ameH) - 0 yaca(os).
®dopma NPOMEXYTOYHOr0 KOHTPONS AUCLUMANHBI: 3a4eT B 1 cemecTpe.
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Mporpamma ancumnnnHbl "MHoronpoueccopHble BoldncnnTensHble komnnekcbl”; 01.04.02 "MprknagHas matemartunka n nHgopmartmka”.

4. CopepXxaHue aucUUNNUHbI (MOAYNSA), CTPYKTYpUpPOBaHHOE MO TeMaMm (pa3penam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KONMYecTBa akageMUYecKnx 4acoB U BUOOB y4eOHbIX 3aHATUN

4.1 CTpyKTypa U TeMaTU4eCKui nnaH KOHTaKTHOW M CaMOCTOSITENbHON paboThl MO AUCLMNNIMHE (MOAYNIO)

Buapbl 1 yachl
KOHTaKTHOW paboTbl,
Paspenbl gucuvnnvHbl / MX TpyAOEeMKOCTb CamocrosiTenbHasi
N moayns CemecTp (B yacax) pa6ota
MpakTuueckuelllaboparopHble
Jlekumn 3aHATUSA paboTbl
Tema 1. MNprHUUNIBLI NOCTPOEHMS
1. MBK 1 2 0 2 10
2.[Tema 2. TexHonorus OpenMP. 1 2 0 2 10
Tema 3. Cynepkomnbiotepbl Tesla un
3. AAK-1M. 1 2 0 2 10
4.|Tema 4. TexHonorus CUDA. 1 2 0 2 10
Tema 5. OpraHmsaums namsaTu
5. CUDA. 1 2 0 2 10
Tema 6. OnTMmn3aLmns
6. napannenbHoro Koaa. 1 2 0 2 10
Tema 7. [NapannenbHbie anropuTMbl
7.|pewenHns 3apay BbIMUCINTENBHON 1 1 0 1 10
9NEeKTPOANHAMUKN.
8.[Tema 8. TexHonorust MPI. 1 1 0 1 10
Toro 14 0 14 80

4.2 CopepxaHue AUCUUMIUHBI (MOBYNSA)
Tema 1. NMpuHumMnbl noctpoeHns MBK.

I'Iepequb 3anad, ons peweHnsa KOTopblX MCNOMb3YHOT MHOIronpoueCcCopHble BblHUCNNTENbHbIE KOMMJIEKChI. OcCHOBHbIE
anemeHTbl MBK. I'IapannenmsM Ha YpOBHE OAaHHbIX N Napannenn3m Ha ypoBHe 3a4ad. eq)(*)eKTI/IBHOCTb Mncrnonb3oBaHn4A
MBK: nnkoBas npon3BoanTeNbHOCTb N OTHOLWEHNEe I'IpOI/I3BO,£I,I/ITeJ'IbHOCTb/CTOI/IMOCTb. 3akoH Ampana. KﬂaCCI/ICbI/IKaLI,I/IFI
dnnHHa. MalvHbl ¢ obuieit NaMATbio U MallnHbI C pacnpe,u,eneHHon namsTbio. OCHOBHbIE CNOCOObI 06paLIJ,eHI/IFI K
namMaTun. COBpeMeHHbIe CynepKoMnbloTepbl: OCHOBHbIE XapPakKTePUCTUKNA.

Tema 2. TexHonorus OpenMP.

WcTopust cospanus TexHonormn OpenMP. MyuHuMansHble cpencTea peaakTMpoBaHns, KOMNUASUMN 1 3anycka
napannenbHbix nporpamm. Mepsas nporpamma OpenMP. Kak onpenenuts HOMep HATK U KONMYecTBo HuTel. Obwwe 1
yacTHble faHHble. JupekTuBa #pragma omp parallel u ee onuun. PasnnyHble cnocobbl pacnapannenvmeaHns LUKIOB.
ABTOMaTNYeckoe 1 py4yHoe pacnapannenusanue. Yto takoe "pegykuns”. MapannensHble cekuum. CUHXPOHU3ALMS.
MepeMeHHbIe OKpPYXeHUS.

Tema 3. Cynepkomnbiotepbl Tesla n ANMK-1M.

Skckypeusi B nabopaTtopuio CynepkoMMbIOTEPHOrO MOLENVMPOBAHNS BOTHOBbLIX MPOLIECCOB Kadpeapbl MPUKNALHOM
maTtemaTmku. [leMoHCTpaums BO3MOXHOCTeR cynepkomnbiotepos Tesla (Bnoeokaptsbl NVidia) n AMK-1M (Hesasucumbie
npoueccopsbl). YaaneHHbln [OCTYN K CyNnepKoMnbioTepy. SNeMeHTbl onepaumroHHon cuctembl Linux. Tunosas 3apava -
pacnapannenvBaHue anropuTMOB PELIEHNSI CUCTEM NMHENHBIX anrebpanyecknx ypaBHEHWIA.

Tema 4. TexHonorns CUDA.

WNctopusa cozgaHus texHonornm CUDA. MuHnManbHble cpeacTsa penakTMpoBaHus, KOMNUASLMNM 1 3anycka
napannenbHbix nporpamm. Mepeas nporpamma CUDA. CaMoe CnoxXHoe - HUTW, BNoKn pelleTkn, CBS3KM.
Cneumndorkatopsbl BbI30Ba (PyHKUMIA. CUHTAKCUC OChopMIeHWs sapa v ero BbidoB. O6paboTka MacCBOB AaHHbIX:
pe3epBrpOBaHMe NaMsATH, 0bpalleHne K 3aNeMeHTaM MacCUBOB, NMEPECHINKA AaHHbIX C XOCTa Ha YCTPOMCTBO 1 06paTHo.

Tema 5. OpraHusauus namsatm CUDA.

Buabl namstu CUDA: rnobanbHasi namsite, permcTpbl, 1okanbHasi namsiTb, pasnensiemMasi namsitb, KOHCTaHTHas NamsiTb,
TEKCTypHas namsaTtb. [prMepbl UICNONb30BaHUS Pa3fensiemMoi NamMaT U KOHCTaHTHON naMaTu. NepBble NONbITKA
noakntoyeHns naketa OpenGL ans NoCTPoeHUs rpachmyecknx nsobpaxeHuin. Kak nucnonb3osatb peaykumio. Mnoxve n
xopouue cnocobbl BbIYUCNEHUSI CKaNSIPHOrO Npon3BeneHsl 60/blIKX BEKTOPOB.

Tema 6. ONTMMMU3aunsa NapannenbHOro Koaa.

rlpI/IHLI,I/II'IbI onTnMn3aunn napannenbHoOro Kkoga. YT0 BaxHee - COKpaTnTb BpeMs BbINOMHEHNA NMpOorpaMmbl N
9KOHOMMWTb NaMsTb Nog OaHHble? I/I3MepeH|/|e BPEeMEHM BbINONMHEHNSA napanneanon nporpammebl. I'IpOBepKa Ha owWnbKK
BpPpeMeHU BbINMOTHEHUA. OnTuMn3aums MaccurBos, pa3mellaembix B rnobanbHoii namsaTn. O6beKTHoe nporpamMmmnposaHmne
Ha CUDA: pocTtomHcTBa 1 HepocTatkn. KoMnnekcHble nepemMeHHble N MacCuBbl KOMMNEKCHbIX Yncen.

Tema 7. NMapannenbHble anropuTMbl pelleHus 3agay BblHUCNUTENIbHON 3NeKTPOOAUHAMUKMU.
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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. TexHonorusa MPI.

WNcTtopus cozganms texHonorum MPI. MuHuManbHble cpefctsa pefakTMpoBaHms, KOMNUASUMK 1 3anycka napanienbHblX
nporpamm. Mepsas nporpamma MPI. MlHuunanmsauns rpynnsl napannenbHbix npoueccos. OnpeaeneHne Homepa
npoLecca v konvyecTtsa npoueccos. Ownbky BpeMeHn BbinonHeHus. MNapannenbHas obpaboTka MaccMBOB.

MpocTeiiwnii obMeH cooblleHnsiMM. BoamoxHble ownbkn npy nepeaaye naHHbIX. Hebnokumpytolwme tyHKLMM oBMeHa.
KonnektusHbli 06MeH faHHbIMK. MpumMep: 3apadva Oupuxne ons ypasHeHus Jlannaca.

5. MNepeueHb yue6HO-MeTOAMYECKOrO 0becnevyeHns 41 CaMOCTosITeNbHOW paboTbl 06yyaloLLUXCS NO
AucuunnuHe (Moayso)

CamocTosiTenbHas paboTa o0y4atolmMXCcs BbIMONHASTCS Mo 3a4aHNI0 1 NPY METOAMNYECKOM PYKOBOACTBE Mpenoaasarens,
Ho 6e3 ero HenocpencTBeHHOro y4actus. CamocTosiTenbHast pabota noapasnensieTcs Ha caMocTosiTeNbHYO paboTy Ha
ayIVNTOPHbIX 3aHSATUAX U HA BHeayAUTOPHYIO CaMOCTOSTeNbHY0 paboTy. CaMmocTosTenbHas pabota obyyatowmxcst
BK/IHOYaET Kak MONHOCTbIO CaMOCTOSTENbHOE OCBOEHME OTOENbHbIX TeM (pasnenos) AUCUUMNINHLI, Tak U NpopaboTky TeM
(pasmenos), ocBavBaeMbIX BO BpeMs ayAMTOPHOW paboTbl. Bo BpeMsi caMocTosTenbHo paboThl 0bydatowmecs YATarT 1
KOHCMEKTUPYIOT y4ebHY0, Hay4HYIo 1 CMPaBOYHYIO NMNTepaTypy, BbIMONHAIOT 3a0aHusl, HanpasieHHble Ha 3aKkpenneHne
3HaHWUiA 1 0TPabOoTKY YMEHW 1 HaBLIKOB, TOTOBSTCS K TEKYLIEMY 1 MPOMEXYTOYHOMY KOHTPO/O MO AMCUMUMIMHE.

OpraHunsauus caMocTosTenbHO paboTbl 0ByHaroWMXCs PErNaMeHTUPYEeTCS HOPMATUBHBIMI LOKYMEHTaMu,
y4ebHO-MEeTOANYECKON NMTEPaTypOii U SNEKTPOHHBIMI 06pa30BaTENbHBIMY PECYPCaMU, BKNOYAS:

Mopsaok opraHM3aumn 1 ocylecTBleHNs 0bpasoBaTenbHO AeaTenbHOCTY No 06pasoBaTefibHbIM NPorpaMMam BbICLIErO
obpaszoBaHus - nporpammam Hakanaepuara, nporpamMmMam crieuuanuteTa, nporpammam MarucTpatypbl (YyTBepXaeH
npvkasom MuHuctepcTea obpasoBaHusi U Hayku Poccuiickoin denepauun ot 5 anpenst 2017 rona Ne301)

Mucbmo MuHucTepcTBa obpasosaHus Poccuiickoit depepaumm Ne14-55-996mH/15 ot 27 Hosibps 2002 1. "O6
aKTBM3aLMM CaMOCTOATENBbHOM paboThl CTyAEHTOB BbICLIMX yHEOHbIX 3aBEAEHUIA"

YcTaB cheaepanbHOro rocyaapcTBeHHOro aBTOHOMHOrO obpasoBaTtensHoro yupexaeHns "KasaHckuin (MpuBonxckuii)
denepanbHblil yHMBepcutet”

MpaBuna BHyTPEHHErO pacnopsiaka henepanbHOro rocynapCTBEHHORO aBTOHOMHOMO 06pa30BaTENbHOMO YHPEXAEHNS
BbICLEro npodeccroHanbHoro obpasosanus "KasaHckuii (MprBonxckuii) doenepanbHblii yHUBEpCUTeT"

JlokanbHble HopMaTMBHbIE akTbl KasaHckoro (MprBonXCcKoro) doeagepanbHoro yHmBepcuteTa
YyebHo-MeToAnYECKNE MaTepuasl No guCUMNInHe - www.abcpnb.ru

6. DOHA OLEeHOYHbIX CPeacTB MO AUCUUNIUHe (MOLYNI0)

DOHLI OLIEHOYHbBIX CPEACTB MO AUCUMNIUHE (MOOYNI0) BKIOYAET OLEHOYHbIE MaTepuanbl, HanpaBneHHbIE Ha MPOBEPKY
OCBOEHUS KOMMETEHUWIA, B TOM YUCNE 3HAHWUIA, YMEHUIA U HABBIKOB. POHA OLLEHOYHbBIX CPELCTB BK/IHOHYAET OLEHOYHbIE
CPEeLCTBa TEKYLEro KOHTPOMS 1 OLEHOYHbIE CPEACTBA NMPOMEXYTO4YHOM aTTecTaunm.

B ¢hoHLe OLEeHOYHbIX CPEACTB COAEPXUTCS Cneayiolas nHpopmaums:

- COOTBETCTBME KOMMETEHLUIA NNaHMPYEMbIM pe3ynbTatam 06y4eHus Mo JUCLUMNINHE (MOLyNio);

- KPUTEPUM OLIEHMBAHNS CHOPMUPOBAHHOCTY KOMNETEHLMIA;

- MEXaHU3M (POPMUPOBAHMS OLEHKM MO ANCUMMNIVHE (MOZYNIO);

- onucaHve nopsiaka NPUMEHeHUs 1 NpoLeaypbl OLEHMBAHNS LN KAXA0ro OLEHOYHOro CPeancTBaa;
- KpUTEPWM OLIEHMBAHNS LS KaXA0r0 OLEeHOYHOro CPeacTBa;

- cogepXaHue OLEHOYHbIX CPeacTB, BKioYas TpeboBaHus, NpeabsBisemMble K 0eCTBUSM 0byHatowmxcs,
LEeMOHCTPVPYeMbIM peadynibTataMm, 3aaHns PasnnyHbIX TUMOB.

DOoHAO OLEHOYHbIX cpencTs no gucunninHe HaxoanTcs B I'Ip|/|n0>KeHv||/| 1k nporpamme gucunninHbl (MO,D,yJ'IPO).

7. NepeueHb nuTepatypbl, HEO6XOAMMON OIS OCBOEHUS OUCLUNMUHBI (MOAynst)

OcBoeHMe aucumMnnnHbI (MOoYNs) npeanonaraeT U3y4eHne OCHOBHON 1 OONONHUTENBHON y4ebHOW nuTepaTypbl.
Nutepatypa MOXeT BbiTb BOCTYMHA 0ByYaloWUMCS B OAHOM 13 ABYX BApMaHTOB (b0 B 060MX N3 HUX):

- B 3NIEKTPOHHOM BU e - Yepe3 3NeKTPOHHbIe BUBNMOTEYHbIE CUCTEMBI HA OCHOBAHWMW 3aKnto4eHHbIX KDY norosopos ¢
npaBoobnagarensamu;

- B meyaTHoM Buge - B HayuHon 6ubnunoteke um. H.U. Nlobayesckoro. Obyyatowmecs nony4aroT yuebHyio nutepatypy Ha
aboHeMeHTe Mo YuTaTenbckum 6uneTam B COOTBETCTBMU C NMPaBunamu nonb3oBaHus HayyHolr 6ubnmoTekoii.
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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/
MHTepHeT-nopTan co ctatbsiMy NO anropmtMmke 1 nporpammmnpoBsaHuio - http://algolist.manual.ru/
VHTepHeT-pecypc No ncTopum KOMNbOTEPOB - http://www.computer-museum.ru

9. MeToguyeckme ykasaHus pisi 06y4aroLLLUXCA MO OCBOEHUIO AUCLUNIUHBI (MOAYNS)

Bup, pa6ot MeTtoauuyeckue peKoMeHpaLmm

nekumn Ha nekuusx cnemyet ctapartbCsl NMOHATb MaATepuan, nanaraeMmblii IEKTOPOM, 1 3amnncaTb OCHOBHbIE
YTBEPXAEHNS U XOTS Bbl OCHOBHbIE MAEWN, KOTOPbIE UCMONb3YIOTCS ANst Ux o6ocHoBaHMs. BaxHoe
YCNoBVe NS YCMNEeWHOro n3y4eHme ANCLMMINHDBI - Nepen o4epeaHol nekunei NoBTOpuTL Matepuan
npenbloylei nekuun (npopaboTtaTtb NPOMNYWEHHYIO TEMY).

nabopatopHbie| Mpu BbiNonHeHUn nabopaTopHbix PaboT HeobXxoaMMO MCNONb30BaTb TEOPETNHECKUIA MaTepuar,

paboTbl [lenatb CCbIfIKM Ha COOTBETCTBYIOWME TEOPEMbI, CBOMCTBA, popMynbl 1 Np. PeweHne 3amad
nsnaraeTcsl NogpobHO 1 COAEPXUT HEOOXOAUMbIE MOSICHUTENbHbIE CCbINKM. Tekylme 3anaHns Ha
nabopaTtopHble paboTbl BbIOAOTCS KaXK Ayl HELENO Ha NPaKTUYecKoM 3aHaTun. IHanemnayanbHble
IOMallHWe 3aaHns BblOAOTCA HA NPaKTUYECKNX 3aHSATUSX B HAYane M3y4eHns COOTBETCTBYOWMX
TEM.

camocTos- | [MpenycMoTpeHa cucTeMaTyeckasi caMocTosTensHas pabota CTyAeHTOB Hal TEOPETUHECKUM

TenbHas MaTtepuanoM, TEKCTaMn PEKOMEHI0BaHHbIX y4eBHKOB 1 y4ebHbIX Nocobuii; pasBnMTME HaBbIKOB

pabota CaMOKOHTPONS, CNocoBCTBYOWMX MHTEHCUAOMKaLUK y4ebHoro npouecca. CTyneHTam cnenyet
CTPEeMUTLCS K aKTUBM3ALIMM 3HAHWIA Ha 3aHATUSIX MO APYTUM €CTECTBEHHO-HAYYHbIM UCLUMNNHAM,
CBSAI3aHHbIM C JaHHbIM KypcoM. Mpu paboTe ¢ npvMepamy HeoHX0AMMO CTPEMUTLCS HE TONBKO K
y3HaBaHWIO anropuTMa peLeHns Kaxaon KOHKPETHOM 3aAa4u, HO U K MOHUMaHMWIO Lenn ero
ynoTpebneHns B AaHHOM KOHTEKCTe, PyHKLMOHANBbHOW Harpy3ku, KOTOPOU AaHHbIA npuMep
obnapnaet. CamocTosiTenbHasi paboTta no nsydeHuio kypca npeanonaraeT BHeayanTopHyto pabory.
STanbl BbINOMHEHNS caMocToATeNbHbIX paboT: 1. MpocMoTp y4ebHoro nocobus 1 pekoMeHayeMon
nuTepatypbl No Teme 3aganusi. 2. CocTaBneHne pestoMe NPoYMTaHHOM rnasbl COOTBETCTBYIOILEro
pasgaena pekoMeHyemMoro TEopeTMHeckoro NCToOYHMKa unm yuebHuka. 3. BeinonHeHue 3anaHnii no
TEME U X KOMMEHTVPOBaHMeE.

3ayer Mpu noaroToeke K 3a4eTy oby4yatolemMycsi peKOMeHIOyeTcsl COCTaBUTb NiaH npouecca NoaroToBKy,
BK/lOYaIOLWEN N3y4eHne, MOBTOPEHNe, CUcTeMaT3aumio, normdeckyto 06paboTtky matepvana, aHanms3
MOJy4EHHON MHADOPMAaLMEN C BbISIBIEHMEM BO3MOXHBIX CIIEACTBU 1 HESIBHBIX CBOMCTB 0O bEKTOB,
COCTaBJfIEHNEM CMMCKa BO3MOXHbIX LOMONHUTESbHbLIX BOMPOCOB W 3a4aHWi, MOArOTOBKY K
BbINOJIHEHWNIO NPaKTUYECKUX 3a4a4y Nno TeMam AUCLUMINHBI.

10. MepeveHb MHGOPMaALMOHHBIX TEXHONOIUIM, UCMOMNb3YeMbIX MPU OCYLLLECTBIEHMN 06pa30BaTeNbHOro
npouecca no gucuunaIuHe (MOAyno), BKNoYasi nepeyeHb NPOrpaMMHOro o6ecneyeHns 1 MUHOPMaLMOHHbIX
CMpaBOYHbIX CUCTEM (NPY HEO6XOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, UCTONb3YEeMbIX NMPU OCYLLECTBNEeHM 06pa3oBaTebHOro npolecca no
AMCUMNAVHe (MOLyNio), BKNoYas nepeyeHb NporpaMMHOro obecrnedeHns U MHGOPMAaLIMOHHbIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyen nporpaMMme AUCLMMNNHBI (MOOYNS).

11. OnncaHue maTepuanbHO-TeXHUYeckon 6a3bl, HEO6XOANMMOW ANs OCYLLEeCTB/IeHUs1 06pa3oBaTenbHOro
npoLecca no gucuunanHe (Moaynto)
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MatepuanbHO-TeXHU4ECKOEe obecrneyeHune o6pasoBaTeanoro npouecca no gucumnnmHe (MO4yNo) BKAKYAET B cebs
cnenywouwme KOMMOHEHTDI:

MoMelueHmMst ons caMocTosATENbHOM paboTbl 0ByYaOLWMXCS, YKOMMIEKTOBAHHbIE CNeLMann3npoBaHHoi Mebenbto (CTosbl 1
CTYNbs1) U OCHAIWEHHbIE KOMMbIOTEPHOM TEXHUKOM C BO3MOXHOCTbBIO NOAK/O4EHUs K ceTu "MIHTepHeT" 1 obecneveHnem
[OCTyna B 3NEKTPOHHYI0 MHAPOPMaLMOHHO-06pasoBatefbHyio cpeay KdY.

YyebHble ayamMTopun ons KOHTakTHOW paboTbl C MpenonaBateneM, yKOMNIeKkTOBaHHbIE CneLmanM3npoBaHHol Mebenbio
(cTonbl 1 CTYNbS).

KomnbloTep v npuHTep Ans pacnedvarky pasnatoyHbix MaTepuanos.

MynbTumeouitHas ayoutopums.

KomnbloTepHbIli knacc.

12. Cpe.u,cma ajantauumm npenogasaHus oauCcUNNMNIUHBbI K nmpeﬁnocmm 06yl-|a|ou.|,v|x09| UHBaANUAOoOB U nNuuy c
orpaHn4eHHbIMU BO3MOXHOCTSIMU 300pPO0BbSA

Mpw HeobxoomMMocTy B 06pa3oBaTeNibHOM NMPOLECCe NPUMEHSIOTCS cleaytowme MeToabl 1 TexXHonorum, obneryaroume
BOCMpUSATHE NHpopMaLMKN 0By4yatoWwmMMncst MHBANIMAAMI U NNLAMW C OFPaHNYEHHBIMU BO3MOXHOCTSIMI 300PO0BbS:

- co3aHne TEKCTOBOW BepCumn Nto60oro HeTEKCTOBOrO KOHTEHTA [/l ero BO3MOXHOIo I'Ip806pa3OBaHVIFI B
anbTepHaTuBHbIE DOPMBI, y,D,06HbIe ONg pasnunyHbIX NoNb30BaTenen;

- CO3[aHVe KOHTEHTA, KOTOPbI MOXHO NPEeACTaBUTb B Pa3NNYHbIX BuLax 6€3 noTepn AaHHbIX U CTPYKTYpbI,
npenycMOTPETb BO3MOXHOCTb MacwTabupoBaHus TekcTa U nsobpaxeHuii 63 noTepm kayecTsa, NpeayCMoTpeTb
LOCTYMHOCTb YNPaBNEHUSI KOHTEHTOM C KNaBuaTypbl;

- co3aaHne BO3MOXHOCTEN ans o6yqa+oumxc;| BOCMPUHUMATb OL4HY U TY Xe MHhopMaumio U3 pasHblX MICTOYHUKOB -
HanpuMmep, Tak, y10bbI NULA C HapyweHnamu cnyxa nony4anm MHoOpMaLnio BU3yanbHO, C HAPYLLEHNAMU 3PEHUS -
ayonanbHo;

- NPVIMEHEHNEe MPOrpaMMHbIX CPEACTB, 06ecnevMBatoLmMx BO3MOXHOCTb OCBOEHMSI HABLIKOB 1 YMEHUIA, OOPMUPYEMBIX
OVCLUUMIVMHOM, 3a CHET aNlbTepHaTUBHbIX CMOCOO0B, B TOM YMC/e BUPTYasbHbIX nabopaTopuii U CUMYNSILMOHHbIX
TEXHONOIA;

- NPVYMEeHeHNe ANCTaHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOIMIA NS nepeaayy UHGOPMaLmW, opraHn3auuy pasinyHbIx
POPM UHTEPAKTUBHOW KOHTaKTHOM paboThl 0byyatowerocs ¢ npenonasatenem, B TOM Yucie BebUHapoB, KOTOpbIE MOTyT
ObITb MCMONb30BaHbI OISl NPOBEAEHNS BUPTYaNbHbIX IEKLMIA C BO3MOXHOCTBIO B3aUMOLEACTBUS BCEX YHACTHNKOB
OMCTaHUMOHHOro 0by4eHusl, NpoBeLeHNsi CEMUHAPOB, BBICTYMNEHNS C AOKNaAaMM U 3aWmThl BbINONHEHHbIX paborT,
NpoBeeHNs TPEHVNHIOB, OpraHM3aLmmn KONNeKTUBHOM paboThl;

- MPUMEHEHNE LMCTAHUMOHHbIX 0Bpa3oBaTeNbHbIX TEXHONOIMIA [Jis OpraHnu3aLunmn oopM TEKYLLETO U MPOMEXYTOYHOIO
KOHTpOnS;

- yBENNYEHME NPOLONMXKNTENIbHOCTN caaqm oby4atolwmMMcst UHBANNLOM UN SINLOM C OFPaHNYeHHbIMU BO3MOXHOCTSIMU
3[10pOBbS (OOPM NPOMEXYTOYHON aTTecTaLmmn No OTHOWEHWIO K YCTAHOBAEHHOM NPOLOIXUTENBHOCTY UX CAAYN:

- NMPOLONXNTENbHOCTM CAa4M 3a4éta Unm aKk3ameHa, NPoBOAMMOrO B MUCbMEHHON ¢hopMe, - He Bonee yeM Ha 90 MUHYT;

- NPOAONXNTENbHOCTM NOAroTOBKM 06ydatollerocs K oTBeTy Ha 3a4éTe Unn aKk3ameHe, NPOBOAVMOM B YCTHOM doopMe, - He
6ornee yeM Ha 20 MUHYT;

- NPOOOIXNTENBbHOCTU BbICTYNNIEHUA 06y'-|a+ou4erocs:| npu sawuTe KprOBOVI pa6OTbI - He bonee yem Ha 15 MUHYT.

Mporpamma coctaeneHa B cootBeTcTBMU ¢ TpeboBaHnamm @FOC BO 1 yyebHbiM nnaHom no HanpasneHuto 01.04.02
"MpuknagHas matematuka u nHgopmatuka" n marnctepckor nporpamme "OTkpbiTas nHgopmartuka”.
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.6.7 MHoronpouecCopHbIe BbIHUCNTENIbHBIE KOMITIEKCb]

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

HanpasneHnne noarotosku: 01.04.02 - MNpuknagHas matematuka n nHdopMaTtuka
Mpochunb noarotoskun: OTKpbITag UHPopMaTmka

KBanucukaums BbinyCKHUKA: MarmcTp

dopma oby4eHus: o4Hoe

SA3bik 0by4eHmns: pycckuii

oa Hauana obyyeHus no obpasosatenbHol nporpamme: 2017

OcHoBHas nuTeparypa:

MnewmHckuin H.B. MHoronpoueccopHbie Bbl4UCAMTENbHbIE KOMMAEKCHI. TEeXHONOrMm napanfienbHoro NporpamMmMnpoBaHmns:
YyebHoe nocobue / H.Bb. MnewwuHckuid, N.H. MnewwnHckwnii . - KasaHckuii dpepepanbHbllii yHneepewteT, 2018. - 80 ¢.-
Pexum poctyna: http://dspace.kpfu.ru/xmlui/bitstream/net/118048/-1/F_mcc18a.pdf

depotos M.E. Moaenu napannenbHoro nporpamMmmpoBaHus: Mpaktudeckoe nocobue / depotos U.E.
M.:COJTIOH-Ipecc, 2017. - 392 c.- Pexum goctyna:

http://znanium.com/bookread2.php?book=858609

ApxuTekTypa OBM 1 BbluncanTenbHbIX cucteM: yuebHuk / H.B. Makcumos, T.J1. MapTeika, W.W. Monos. - 5-e naga.,
nepepab. n gon. - M. : POPYM : UHDPA-M, 2018. - 511 c. - Pexxum goctyna:
http://znanium.com/catalog/product/944312

JononHutenbHas nuteparypa:

®depotosa E. 1. MpuknagHble MHopMaUNOHHbIe TexHonoruu: YyebHoe nocobue / E.J1. depotosa, E.M. MopTHOB. - M.:
na ®OPYM: HUL NH®PA-M, 2013. - 336 c.- Pexum poctyna:

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

Man3vkosckuii B.N. Lncpposas obpaboTka curHanos: MNpaktudeckoe nocobue YuyebHoe nocobue / Mapaunkosckuii B.UA. -
M.:COJIOH-Ip., 2014. - 766 c.- Pexum goctyna:

http://znanium.com/bookread2.php?book=883840
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lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.6.7 MHoronpouecCopHbIe BbIHUCNTENIbHBIE KOMITIEKCb]

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
Mpochunb noarotoskun: OTKpbITaa HPopMaTmka

KBanucukaums BbinyCKHUKA: MarncTp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

oa Hauana obyyeHus no obpasosatenbHol nporpamme: 2017

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

YyebHo-MeToAMYeCKas nutepatypa ons JaHHOW AUCLMMNANHBI UIMEETCS B HANMYMK B SNIEKTPOHHO-OMBNMOTEUHOI cucTeme
"ZNANIUM.COM", nocTyn K KoTopoii npenoctaeneH obyyatowmmes. I6C "ZNANIUM.COM" coaepXuT npon3BeneHns
KPYMHENWMX POCCUNCKUX YHEHbIX, PyKOBOAUTENEN rocy0apCTBEHHbIX OpraHoB, npenogaearenein segyLmx By30B CTPaHbl,
BbICOKOKBaNMULIMPOBAHHbLIX CMELMANNCTOB B pa3nnyHblx cdoepax busHeca. doHn 6ubnmotekn cpopMmnpoBaH C y4eToMm
BCEX M3MEHEHUA 06pa30oBaTeNbHbIX CTaHAAPTOB 1 BKNKOHYAET y4ebHMKN, y4ebHble nocobus, yuebHO-MeToanYeCcKme
KOMIekchbl, MOHOrpadoum, asTopedeparbl, AuccepraLmm, SHUUKIoNeaun, CnoBapu U CNpaBoYHNKN,
3akoHo4arteNbHO-HOPMaTUBHbIE [OKYMEHTbI, CrieumanbHble Nepuognyeckme n3gaHns n ndnaHusl, Boinyckaemble
nspartenbcteamu By30B. B HacTosiwee Bpems S5C ZNANIUM.COM cooTBeTCTBYET BCEM TPeOOBAHMSAM (oeepanbHbIX
rocynapcTBeHHbIX 06pasoBaTtenbHbIX CTaHAapToB Bbicwero obpasosaHust (PrOC BO) HoBOro NokoneHus.

CtpaHnua 9 13 9.




