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Mporpamma aucumnnuHbl "MNapannenbHoe 1 nocnegosartenbHoe nporpammvposaHne”; 01.04.02 "MpuknagHaa matematuka v
WHdopmaTmka".

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 aucumnnuHbl "MNapannenbHoe 1 nocnegosartenbHoe nporpammvposaHne”; 01.04.02 "MpuknagHaa matematuka v
WHdopmaTmka".

Mporpammy oucumnnuHel paspaboTan(a)(v) ctapwuii npenoaaeatens, 6/c Anekcanoposa W.J1. (Kadenpa npvknanHoii
mMaTemaTuku, OTAeNneHne NpuKnagHon MatemMatku n nHpopmatmkm), 1lrina.Alexandrova@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

OriK-4 CNOCOBHOCTBLIO UCMONBb30BATL Y NPUMEHATb YriybneHHbIe 3HaHUS B obnactu
NpVKNagHoW MaTeMaTnk U MHGOPMaTUKN
MNnK-8 CNocoBHOCTbIO paspabatbiBaTh KOPNopaTVBHbIE CTAHAAPTHLI U MPOdOMIN
OYHKUMOHANbHOW CTaHoapTU3aumMm NpuioXeHuin, CUCTEM, MHAPOPMAaLIMOHHOM
NHCPPaCTPYKTYpbI
MK-9 CNOCOBHOCTBIO K MPENnoAaBaHN0 MaTeMaTNYECKUX JUCLMUMINH U MHADOPMATUKK B

06pasoBateNibHbIX OpraH13aumsx 0CHOBHOIO 0bLero, cpeaHero oblwero, CpeaHero
NpPodpeccroHanbHOro 1 Bbicwero obpasoBaHns

Obyuarowumincs, 0OCBOVBLUNA AUCLUMANHY (MOLYNb):

JonxeH 3HaTb:

apxXNTeKTypy napansenbHbiX KOMMAbIOTEPOB

JonxeH ymeTb:

pa3bueaTb NPOrpamMy Ha He3aBWNCKMbIE MPOLLECCHI

HonxeH snagertb:

TexHonormamu napannensHoro nporpammmuposardms MPI n OpenMP.
JlonxeH BeMOHCTpMpPoBaTh CNOCOBHOCTL Y FOTOBHOCTb:

pa3pa60TK|/| 3PP EKTUBHbBIX MPOrpamMM Ons BbIMOMHEHNS HA MHOMOMNPOLIECCOPHbIX CUCTEMAX;
aganTtaln rotoBbixX nporpaMm nog MHOronpoueccopHble CUCTEMbI.

2. Mecto aucuunnuHel (Moayns) B ctpyktype OMOIM BO

JaHHasa oncumnnmHa (mogynb) BkNtodeHa B pasgen "61.B.0M.5 ducumnnmHbl (Moaynun)" OCHOBHOM NPOGIECCMOHASBHOA
obpazosatenbHol nporpammbl 01.04.02 "MpuknagHas matematrka u nHgopmatrka (Matematniyeckoe MoLenvpoBaHue)"
1 OTHOCUTCS K 06513aTENbHBIM AUCLMUMINHAM.

OcBauBaetcs Ha 1 Kypce B 2 CeMecTpe.

3. 06beM gucuMnInHbI (MOAYNS) B 3a4€THbIX e AUHMLAX C YKa3aHUeM KONMYECTBa YacoB, BblOeNIeHHbIX 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 - 18 yaca(os), B TOM 4ucne nekuuu - 0 yaca(os), npaktndeckne 3aHatus - 0 yaca(os), nabopatopHblie
paboTbl - 18 Yyaca(oB), KOHTPONb caMocTosiTeNbHOM paboThl - 0 Yaca(o.).

CamocTositenbHas paboTta - 54 yaca(os).
KoHTponb (3a4éT / ak3aMeH) - 36 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONS ANCLUUMNUHBIL: 3K3aMEH BO 2 CEMECTPE.
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Mporpamma aucumnnuHbl "MNapannenbHoe 1 nocnegosartenbHoe nporpammvposaHne”; 01.04.02 "MpuknagHaa matematuka v
WHdopmaTmka".

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,

N Paanenbn:l on:;#:nnuuu / Cemecp nx T?gl.:.ggr)l(()ocrb Camogg%sg;nwaﬂ
1[fet ! Daparneruon oo 2 [ o | o s s
2. -In-gg?piﬁ-ln;i)&%g?m: OpenMP 2 0 0 5 15
8. ISE”?p"’QML%%%Z"JM”? MPI 2 0 0 5 15
4| apannonnort npotpamwposanns | 2| 0 0 3 9

toro 0 0 18 54

4.2 CopepxaHue AUCUUMIUHBI (MOBYNS)
Tema 1. MNapannenusm n ero ucnonb3oBaHue

I"padpbl MHGOPMaLUMOHHbBIX 3aBUcUMOcTel. KoHuenums HeorpaHuyeHHoro napannenvama. KpynHobnodHoe
pacnapannenusaHve. HnskoyposHesoe pacnapannenmsaHue. OueHka atpdeKTMBHOCTM NapannenbHbiX BbIYUCIEHWIA:
yckopeHue 1 adodekTMBHOCTL. 3akoH AMaana, runotesa MuHckoro. NapannenbHble anropuTMbl peLleHns 3aaad
NIMHENHOM anrebpbl.

Tema 2. TexHonorusa nporpammuposaHusi OpenMP

OCHOBHbIE KOHCTPYKLIUW TEXHONOMMW, OUPEKTUBBI 1 PyHKLMM openmp. 3anyck NporpaMMbl HA HECKONBKUX HUTSIX,
MOPOXAEHNE HOBbIX HUTEN B XOL€ BbINONHEHUS Nporpammbl. PaboTa ¢ nepeMeHHbIMU: 0BLme NepeMeHHbIe,
3alMWEHHbIE, NoKanbHble. PacnapannenmsaHue UUKNoB: 6104HOE, LMKNNYECKOE, BNoYHO-LMKInYeckoe. MNapannenbHble
CEeKLUW, KPUTUYECKME CEKLMW, aTOMAPHbIE OMnepaLmu, onepauum CUHXPOHU3aLUum.

Tewma 3. TexHonorusa nporpammupoBaHusa MPI

Obwme doyHKUMK. 3anyck NPorpaMMbl HA HECKONbKUX npoLeccopax. DyHKUUK npuema/nepenadmn coobleHnin Mexay
npoueccammn. Tynmkosble cuTyaummn. GyHKUMM KONNEKTUBHOMO B3aUMOAECTBMS NMPOLLECCOB, CO34aHNS
Monb30BaTENLCKMX onepaumii, paboTta ¢ rpynnamm npoueccos. [Nepecblinka pa3HOTUMHBIX JAHHbIX, MPOU3BOLHbIE TUMbI
JaHHbIX, yNakoBKa JaHHbIX.

Tema 4. Tm6pupHas Mopenb NapanienbHOro NPorpaMMMpoBaHus

CoBMecTHOe 1cnonb3osaHue TexHonoruin nporpammmposanus MPI, OpenMP. Mcnonb3oBaHne HECKONbKMX
MHOrosiAepHbIX MPOLECCOPOB C pasaeneHHol namsaToblo. Co3gaHne OONOAHUTENbHbIX NapanienbHbIX NPOLECcCoB B X04e
paboTbl nporpamMmbl. Ouepenb BbINONHEHUS 3a4aHUIA: NOCTAHOBKA B O4EPELb, CHATUE C BbIMONHEHWS, MPUOPUTETHOCTD,
OTYET O BbINOMNHEHWUM 3aaaHns. MOHUTOPUHE 3arpy>XeHHOCTU KOMMbioTepa.

5. MepeyeHb yue6HO-MeTOAMUYECKOrO O6ecneyeHus jisi caMoCcTosiTeNbHON paboThl o6yyaroLMxcs no
AucuunnuHe (Moayno)

CamocTosiTenbHas pabota 0by4arolyxcs BbINOMHAETCS N0 3a0aHNI0 U MPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpeACcTBEHHOro y4acTns. CamocTosiTenbHas pabota noapasnensieTcsl Ha CaMoCTOATENbHYIO paboTy Ha
ayLUTOPHBIX 3aHATUSIX U HA BHEAYAUTOPHYIO CaMOCTOSTENbHYI0 paboTy. CamocToaTenbHas paboTta obyyarowmxcs
BK/OYAET Kak MOMHOCTbIO CAaMOCTOSITENIbHOE OCBOEHME OTLEMbHBIX TEM (Pa3fenos) AUCLMMANUHBI, Tak 1 NpopaboTky Tem
(pa3penos), ocBaMBaEMbIX BO BPEMS ayanTopHOl paboTel. Bo BpeMsi caMocTosiTeNnbHOM paboTbl 0ByyatoWwmnecs YnuTarT u
KOHCMEKTUPYIOT y4eBOHYI0, Hay4HYHO 1 CMIPABOYHYIO MTEPATYPY, BINONHAT 3aaHUs, HANPaBNEHHbIE HAa 3aKpenneHne
3HaHW 1 0TPaBOTKY YMEHUIA U HABBIKOB, FOTOBSITCS K TEKYLWEMY 1 MPOMEXYTOYHOMY KOHTPOSO MO AUCLUMIUHE.

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

MopsiLoK opraHn3aumm 1 ocylecTBAEHMS 06pa30BaTeNbHON AeSTeNbHOCTM Mo 06pas3oBaTebHbBIM MPOrPamMMam BbICLIETO
06pasoBaHus - nporpammam bakanaepuara, nporpaMmmam crieumaniTera, nporpaMmmam MarmcTpatypbl (YyTBepXaeH
npukasom MuHucTepcTa obpasosaHus 1 Hayku Poccuiickoin depepaunm o1 5 anpens 2017 roga Ne301)

MucbMo MuHucTepcTea obpasosaHus Poccuiickoin Pepepaunm Ne14-55-996mH/15 ot 27 Hosbps 2002 r. "O6
aKTMBM3aLUMM CaMoCTOATENBbHOM paboThl CTYAEHTOB BbICLIMX y4eOHbIX 3aBEaeHUIA"

YcTaB theaepanbHOro rocyaapcTBEHHOr0 aBTOHOMHOIO 06pa3oBaTensHOro yupexaeHns "KasaHckmin (MprBonxckuii)
doenepanbHbI yHuBepcuTet"
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Mporpamma aucumnnuHbl "MNapannenbHoe 1 nocnegosartenbHoe nporpammvposaHne”; 01.04.02 "MpuknagHaa matematuka v
WHdopmaTmka".

MpaBuna BHyTPEHHEro pacrnopsaka goeepansHOro rocy1apCTBEHHOrO aBTOHOMHOMO 06pasoBaTebHOMO y4pex aeHNs
BbICLIEro npodpeccmoHansHoro obpasoBaHus "KasaHckuii (Mpusonxckuii) doeaepansHblii yHuBeEpCUTeT"

JlokanbHble HopMaTMBHbIE akTbl KasaHckoro (MprBonXCcKoro) doegepanbHoOro yHmeepcuteTa

6. POHA, OLLEHOUYHbIX cpencTs no gpucuvninHe (MOAyHIO)

®DOHL OLIEHOYHbIX CPEACTB MO AUCUMNAUHE (MOOYNIO) BKIOYAET OLEHOYHbIE MAaTEPUanbl, HaNpPaBneHHbIE HA MPOBEPKY
OCBOEHUS KOMMETEHUMIA, B TOM YUCNE 3HAHWUIA, YMEHUIA U HABBIKOB. POHA OLLEHOYHBIX CPELCTB BK/HOYAET OLEHOUHbIE
CpeLCTBa TEKYLWEro KOHTPOMS 1 OLEHOYHbIE CPELCTBA NMPOMEXYTOUHOM aTTecTaumm.

B ¢poHIe oueHOYHbIX CPeACcTB COAEePXUTCS creayiolas UHgpopMauums:

- COOTBETCTBME KOMMNETEHLUIA MNAHUPYEMBIM Pe3ynbTatam 06y4eHUs Mo LUCLUMNIMHE (MOLYNIO);

- KpUTEPUM OLIEHMBAHNS COPMUPOBAHHOCTY KOMMETEHLWIA;

- MEXAHU3M (POPMUPOBAHMS OLEHKM MO AUCUUNAVHE (MOZYNIO);

- onucaHvie nopsiaka NPUMeEHeHWs U NpoLeaypbl OLEHNBAHNS O1S KaXA0ro OLEeHOYHOro CpeacTea;
- KPUTEPVMN OLIEHMBAHNS LS KAXA0r0 OLEHOYHOr0 CPEencTBa;

- coaepXxaHune oueHO4YHbIX CpencTB, BKOYas TpeéoBava, npegbsasnsgemMble K OEenCcTBuAM o6yqa|ou4v|xc;|,
OEMOHCTPUpPYyeEMbIM pe3ynbTaTtaM, 3adaHns pas3/indHbIX TUMOB.

®DOHLI OLEHOYHbIX CPEACTB MO AMCUMNINHE HaxoauTcs B [MpunoxeHun 1 kK nporpamme AUCLMUNAUHBI (MOLYNHO).

7. MepeueHb nuTepartypbl, HEO6XOAMMOW A1 OCBOEHUS OUCLUMANHBI (MOLYNSA)
OcBoeHue aucumnauHbl (MOayns) npeanonaraeT M3yYeHne OCHOBHOW 1 LOMONHUTENbHO y4ebHOM nuTepatypbi.
Nutepatypa MoxeT BbITb AOCTYNHA 0BOyyatowmnMcst B OAHOM U3 ABYX BapuaHToB (160 B 060MX N3 HIX):

- B 9NIEKTPOHHOM BUAE - YEPES ANEKTPOHHBLIE OUONMOTEYHBIE CUCTEMbI HA OCHOBaHMM 3aK/4eHHbIX KDY [0oroBopos ¢
npasoobnanarensmu;

- B MeyaTHoM Buae - B HayuHon 6ubnunoteke um. H.W. Nlobayesckoro. Obyyatowmecs nonyyaroT yuebHyio nutepatypy Ha
aboHeMeHTe Mo ynTaTenbckum 6uneTam B COOTBETCTBUU C Npasunamu nonb3osaHus HayyHol 6ubnmoTekoii.

OnNeKTPOHHbIE N30aHUS BOCTYMHbI AUCTAHUMOHHO 13 MoB0I TOUKM NpW BBEAEHNM 00yHaoLLMMCS CBOETO NOMMHA 1 Napornst
OT NNYHOTO KabuHeTa B cucTeMe "ONeKTPOHHbIA yHMBepcuTeT". Mpu MCNoNb30BaHUM NeYaTHbIX U3AaHW 6ONNOTEYHbIN
(POHL [OMKeEH BbITh YKOMMNEKTOBAH MK 13 pacyeTa He MeHee 0,5 akaemnnsipa (ans obydatowmxcs no drocC 3++ - He
meHee 0,25 ak3emnnsipa) Kaxaoro U3 n3aaHuin OCHOBHOW NUTepaTypbl U He MeHee 0,25 ak3emnnsipa LOMNONHUTENbHOM
nuTepatypbl Ha Kaxaoro obyyaiouerocs 13 yucna nuu, 0LHOBPEMEHHO OCBAVBAIOWMX OAHHYIO OUCLMMIINHY.

MepeyeHb OCHOBHOM 1 BONONHUTENBHON Y4ebHOM nuTepaTypbl, HEOBXOAMMO AN OCBOEHWUS AMCUMNAMHBI (MOaYNS),
HaxoauTcs B MpunoxeHun 2 k paboyei nporpamMmme aucumnnvHbl. OH NOANEXMT OBHOBAEHMIO NMPU N3MEHEHWM YCNOBUIA
norosopoB KDY ¢ npasoobnanatensimy 3NeKTPOHHbIX U3LAHUIA 1 NMPU N3MEHEHWM KOMMNEKTOBAHUS (OOHA0B HayuHow
6rbnnotekn KOY.

8. NepeyeHb pecypcoB UHCGPOPMALMOHHO-TENIEKOMMYHUKALMOHHOM ceTn "UHTepHeT", HeoOX0,AUMbIX ONsA
OCBOEHUS BUCLUMNMNHBI (MOOYNs)

MPI Documents, user's guide - http://www.mpi-forum.org/docs/docs.html

OpenMP Specifications - http://openmp.org/

The Message Passing Interface (MPI) standard - http://www.mcs.anl.gov/mpi/index.htm|
MopTan no napannenbHbIM Bbl4MCREHUSM - hitp://parallel.ru/

CynepkomnbloTepsl - hitp://supercomputers.ru/

9. MeToguyeckue ykasaHus gisi 06y4aroLLLUXCA MO OCBOEHUIO AUCLUNIUHBI (MOAYNS)

Bup, pa6ot MeTtoauueckue peKoMeHpaLmm

nabopatopHble| OCHOBHOI LieNbio opraHu3auumn NoAroToBKM K 1abopaTopHbIM 3aHATUSIM SIBNSIETCS pa3BUTEE HABLIKOB

paboTbl peleHns 3aha4 ¢ NCMob30BaHNEM MHOFOMPOLIECCOPHbIX KOMMNEKCoB. Mpu NoAroToBke K KaxaoMy
3aHATUIO HeoBxoaMMO 06paTUTbEs K y4ebHbIM NOCObUsIM, YTOBbI YTOYHUTL ONpPeaeneHms,
(POPMYNMPOBKM OCHOBHbIX Pe3y/bTaToB, HAATW aHanorn pewaemMblM 3a4a4am 1 BbINONHSEMbIM
ynpaxHeHusiM. MNpu paboTe ¢ npuMepamMm HEOOXOANUMO CTPEMUTLCS! HE TONBbKO K Y3HABaHWIO
anroputMma peleHnst Kax o KOHKPETHOM 3a4a4un, HO U K MOHUMaHUO Lenun ero ynotpebneHus B
IaHHOM KOHTEKCTe, PYHKLUMOHANbHOW Harpy3ku, KOTOPO AaHHol npumep obnanaer.
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Mporpamma aucumnnuHbl "MNapannenbHoe 1 nocnegosartenbHoe nporpammvposaHne”; 01.04.02 "MpuknagHaa matematuka v
WHdopmaTmka".

Bup pabot MeTtoaunyeckue pekomeHaauum

camocTosi- | N3yyeHne omcumnavHbl npefycMaTpuBaeT CMCTEMATMYECKYH0 CaMOCTOSTENbHYIO paboTy CTYAEHTOB
TenbHas Haf4 NEKLUVOHHBLIM MaTepranoM, TeEKCTaMm PEKOMEHAOBAHHbLIX Y4EOHNKOB 1 y4ebHbIX NOCObUIA;
paboTa pPas3BMTME HABLIKOB CAMOKOHTPONS, CNOCOBCTBYOWMX MHTEHCHUDMKALMM y4eBHOro npotiecca.
3yyeHne nekunmoHHOro MaTepmana no KOHCMeKTy NeKUUi OOMKHO CONPOBOXAATbCA N3yYeHneM
PEKOMEHOYeMOo NTepaTypbl, OCHOBHOW M AONONHUTENbHON. OCHOBHOW LENbIO OpraHnsauum
CaMOoCTOSITENIbHOW PaboThl CTYAEHTOB SIBNSIETCS CMCTEMATM3ALMS U aKTUBM3ALMS 3HAHNIA,
MONYYEHHbIX UMU HA NEKLMAX U B NpoLEecce NOAroTOBKM K MPaKTMYeCckuM 3aHaTnaM. CTyaoeHTam
cnefyeTt CTPEMUTBLCS K aKTUBU3ALUUM 3HAHWIA Ha 3aHATUAX NO APYrM eCTECTBEHHOHAYYHbIM
OMCLUNAMHAM, CBA3aHHbIM C JaHHbIM KypcoM. CamocTosTenbHas paboTta no u3y4eHuio AUCLUMNHBGI
npegnonaraeTt BHeayoUTOPHYO paboTy, KOTopas BKIOYaeT:
1. MoAroToBky K N1abopaToOpHLIM 3AHATUSM,
2. [MoaroToBsky K 9K3aMeHy.

aK3aMeH STanbl NOAroTOBKM K 9K3aMeHYy:

1. MpocMOTp pekoMeHOoBaHHOMo NpenoaasaTenemM TeopeTnyeckoro Matepuana.

2. CocTaBneHune pestoMe NPOYMTAHHON FaBbl COOTBETCTBYIOWErO pa3aena pekoOMeHayeMoro
TEopPEeTNYECKOro UCTOYHKKA N y4ebHrKa. OcoBeHHO BaXHbIM 3TanoM SBNSETCS COCTaBneHne
pestoMe NPOYNTaHHOrO TEOPETUYECKOro UCTOYHIKA, TaK KaK 3TOT 3Tan SIBASeTCS BaXHbLIM 3TaroMm
NOArOTOBKM K 3K3aMeHY.

3. BbinonHeHve ooMalHMX 3a0aHni No TeMe 1 X KOMMEHTMPOBaHWE.

10. MepeyeHb MHPOPMALMOHHBIX TEXHOIONMIA, UCMO/Ib3YeMbIX MPU OCYLLLEeCTBNEHUM 06pa3oBaTeNbHOro
npouecca no gucuunanHe (MOAyno), BKOYasi nepedeHb NPorpaMMHOro obecneyeHnst U UHCOOpPMaLMOHHbIX
CnpaBOYHbIX CUCTEM (MPU HEO6X0AMMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, UCTONb3YEMbIX NMPU OCYLLECTBEHU 06pa3oBaTebHOro npoLecca no
AUCUMNAVHE (MOLYNio), BKNOYas nepedeHb NporpaMMHOro obecrneyeHns u MHGOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyen nporpaMMe AUCLMNNVHBI (MOOYNS).

11. OnucaHue MaTepVIaanO-TEXHVI‘-IeCKOﬁ 6a3bl, Heo6xoaumon ons ocyuwiecTB/ieHus oﬁpaaoBaTeanoro
npouecca no gucuuvrninHe (MO,IJ,an-O)

MatepunanbHo-TeXHUYECKOE obecneyeHune o6pasoBaTeanoro npouecca no gucumnnmHe (MOAyNto) BKAKOYAET B cebs
cnepywouwme KOMMNOHEHTDI:

MomelleHnst onsi CaMOCTOSATENbHOM PaboTbl 0BYYAKWUXCS, YKOMMNIEKTOBAHHBIE CMELNANU3NPOBAHHOK MEBENBIO (CTOMbI 1
CTYNbS1) U OCHAILEHHbIE KOMMbIOTEPHOM TEXHUKOM C BO3MOXHOCTBIO MNOAK/OYEHUs K ceTu "MIHTepHeT" 1 obecneveHrem
JOCTyna B 3NEKTPOHHYI0 MHGPOPMaLIMOHHO-06pa3oBaTenbHyto cpely KDY.

YyebHble ayamnTopun oNns KOHTakTHOW paboTbl C MpenonaBatenem, yKOMNIeKkToBaHHbIe cneumanianpoBaHHoli Mebenbio
(cTonbl 1 CTYNbA).

KomnbloTep v npuHTep ans pacnedvarky pasgaroyHbix MaTepuanos.
MynbTumeouitHas ayoutopums.
KomnbioTepHbIii knacc.

12. CpencrtBa apanTtauuMm npenogaBaHUs AUCLUN/IMHBI K NOTPe6HOCTAM 00y4YaloLLuxcsi MHBaNUAa0B U AL, C
orpaHU4YeHHbIMU BO3MOXHOCTSIMUA 34,0POBbSI

Mpw HeobxoaMMoCTK B 06pa3oBaTeNibHOM NPOLEcce NPUMEHSIOTCS creaytolwme MeToabl 1 TexHonorum, obneryaroume
BOCMpUSTE NHpopMaLMKN 0By4YatoWMMNCs MHBAIMAAMY U NNLAMW C OrPaHNYEeHHBbIMU BO3MOXHOCTSIMI 300PO0BbS:

- cO3[aHve TEKCTOBOW BepcUM NoBOro HETEKCTOBOMO KOHTEHTA LS €r0 BO3MOXHOro npeobpasoBaHus B
anbTepHaTMBHBLIE (POPMbI, YO0OHbIE ANS PA3NNYHbIX NONb30BaTENEN;

- CoO3[JaHne KOHTeHTa, KOTOprI7I MO>XHO NpencTaBnTb B pa3/iM4HbIX Bnoax 6e3 noTepwn OaHHbIX UK CTPYKTYpPbI,
npenycMoTpeTb BO3MOXHOCTb MaCLUTaélllpOBaHl/lﬂ TekctTa un |/|306pa>|<eH|/||7| 6e3 noTepun KayecTea, NpenycMoTpeTb
OOCTYNHOCTb ynpaBneHnda KOHTEHTOM C KnaBmnartypbl;

- cO3[4aHne BO3MOXHOCTEW AN 06y4atowmxcs BOCIPUHUMATL OLHY W Ty XXe MHAPOPMaUMIo U3 pasHbIX MCTOYHMKOB -
HanpuMmep, TaK, 4Tobbl NMLA C HAPYLWEHNUAMU CyXa NONyyYani MHGOPMaLLMIO BU3YarbHO, C HAPYILEHWSIMU 3PEHUS -
ayananbHo;

- MPUMEHEHNEe NPorpaMMHbIX CPencTB, obecrneynBatoWwmx BO3MOXHOCTb OCBOEHNS HAaBbIKOB 1 YMEHWIA, CDOPMUPYEMbIX
OVNCLUMNMIMHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YUCNE BUPTYanbHbIX NabopaTopuii U CUMYNSILMOHHBIX
TEXHONOIMIA;

- NMPUMEHEHNE LUCTAHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOMMA 4N Nepeaayn NHGOopMaLIMm, OpraHn3aLmm pasnuyHblx
hOPM NHTEPAKTUBHOW KOHTAKTHOW paboTbl 0Byyarolwerocs ¢ npenofasaTteneM, B TOM Yucne BebrHapoB, KOTOpble MOTyT
6bITb NCNONb30BaHbI AN NPOBELEHNS BUPTYaNbHbIX NEKLUIA C BO3MOXHOCTbIO B3aVMOLENCTBUS BCEX YHACTHUKOB
OUCTAHUMOHHOIO 06y4eHUs, NPOBELEHUS CEMUHAPOB, BbICTYMNEHUS C LOKNALAMU U 3aLNTbI BbINOAHEHHBIX paboT,
NpoBeAeHNs TPEHUHIOB, OPraHU3aLMy KONNEKTUBHON paboThl;
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- NpuMeHeHne oNCTaHUMOHHbIX o6paaoBaTeanb|x TEXHONOrnin ang opraHnsaumm oopM TEKYLLEro 1 NPOMEXYTOYHOro
KOHTPONA;

- YBENNYEHME NPOLOMXKNTENIbHOCTU caa4m oby4atolwmMcst UHBANULOM UK NINLOM C OFPaHNYeHHbIMU BO3MOXHOCTSIMI
30p0Bbs DOPM NMPOMEXYTOYHON aTTeCTALMMN MO OTHOLWEHMIO K YCTaHOBNEHHOW MPOAONXUTENBHOCTY UX CHAYN:

- NPOAOIXXUTENIbHOCTU CcOoa4n 3a4€Ta UM sK3aMeHa, nposoaonMoro B NUCbMEHHON oopme, - He 6onee 4eM Ha 90 MUHYT;

- NMPOOONXNTENbHOCTM NOAroTOBKM 06y4atollerocs K oTBeTy Ha 3a4éTe Unn aKk3ameHe, NPOBOAVMOM B YCTHOM doopMe, - He
6oree 4yeM Ha 20 MUHYT;

- NPOOOIXUTENNIbHOCTU BbICTYNNEHUA oéyqalomerom npu 3awunTte KprOBOI7I p8.60TbI - He bonee yem Ha 15 MUHYT.

Mporpamma cocTasneHa B cooTBeTcTBUM ¢ TpeboBaHnaMu GIrOC BO 1 yyebHbIM nnaHoM no HanpasneHuto 01.04.02
"MpuknagHas matematuka v nHgopmaTnka" n MarucTepckon nporpamme "MartemaTmyeckoe MooenMpoBaHue”.
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lMpunoxerne 2

K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
61.B.0/1.5 lNapannensHoe n nocnenoBaresnbHoe
rporpaMmypoBaHmne

MepeyeHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenne noarotosku: 01.04.02 - MNpuknagHas matematuka n nHdopMaTtuka
Mpodhunb noarotoskun: Maremarnyeckoe MogenMpoBaHue

KBanucukaums BbinyCKHUKA: MarncTp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

oa Hauana obyyeHus no obpasosatenbHol nporpamme: 2017

OcHoBHas nuTeparypa:

1. MnewmHckuin, H.B. MHoronpoueccopHbie Bbl4UCANTENbHBIE KOMMNEKChI. TEeXHONOormm napaniensHoro
nporpammupoBaHus: yuebHoe nocobve / H.b. MnewwnHcknia, U.H. MnewmnHckuii. - KasaHe. - KasaH. yH-1, 2018. - 80 c.
Pexum poctyna: https://shelly.kpfu.ru/e-ksu/docs/F_1562889877/mcc18a.pdf

2. ®epotos, N.E. Mogenn napannensHoro nporpamMmmpoBarusi: Mpaktunyeckoe nocobue / depotos UL.E. -
M.:COJIOH-Ip., 2017. - 392 c. Pexum poctyna: http://znanium.com/bookread2.php?book=858609

3. Makcumos, H.B. Apxutektypa 9BM un BbluncnutenbHbix cuctem: YuebHuk / H.B. Makcumos, T.J1. MapTtbika, N.A.
Monos. - 5-e n3g., nepepab. u pon. - M.: ®opym: HALL MIHDPA-M, 2015 - 512 ¢. Pexunm goctyna:
http://znanium.com/bookread2.php?book=492687

JdononHutenbHaa nuteparypa:
1. CayeHko, O.A. MapannenbHoe NporpaMMMpoBaHne s CUCTEM C OOLWeit NaMsITbio C UCMONb30BaHMEM TEXHONOM N
OpenMP: NabopaTopHbii npakTnkyM: y4eb.-meTtod. nocobue / O.A. CaveHkos, [1.B. bepexHoii, N.C. banagpeHauesa. -
KasaHb: KasaH. yH-T, 2016. - 26 c. https://kpfu.ru/staff_files/F972771451/Metodichka_2.6.pdf
2. Tymakos, I.H. TexHonorus nporpammuposaHust CUDA: yuebHoe nocobue / I.H. Tymakos, I.E. YukpuH, A.A.
Eropues, C.B. Nonoycos. - KasaHb: N3a-8o KasaHckoro yHuBepcuteta, 2017. - 112 ¢. ISBN 978-5-00019-913-8 Pexum
noctyna: https://shelly.kpfu.ru/e-ksu/docs/F244581044/Tekhnologiya_programmirovaniya_ CUDA.pdf
3. BoeBoauH, B.B.MapannenbHbie BbluncneHus: Mocobue / B.B. BoesoauH, B.B. BoesoauH. - CIM6:EXB-MeTtepbypr,
2015. - 603 c. Pexwm pocTyna:

http://znanium.com/bookread2.php?book=940115
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lMpunoxerve 3

K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
61.B.0/1.5 lNapannensHoe n nocnenoBaresnbHoe
rporpaMmypoBaHmne

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

Hanpasnenne noarotosku: 01.04.02 - MNpuknagHas matematuka n nHdopMaTtuka
Mpochunb noarotoskun: MaremaTnyeckoe MogenMpoBaHue

KBanucukaums BbinyCKHUKA: MarncTp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHms: pycckuia

oa Hauana obyyeHus no obpasosatenbHol nporpamme: 2017

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

OnepauuoHHas cuctema Microsoft Windows 7 MpodbeccuonanbHas unum 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 HANMYUK B SNIEKTPOHHO-OMBNMOTEUHOI cucTeme
"ZNANIUM.COM", nocTyn K KoTopoii npenoctasneH obyyatowmmes. I6C "ZNANIUM.COM" coaepXuT npom3BeneHns
KPYMHENWMX POCCUNCKUX YHEHbIX, PYKOBOAUTENEN rocy0apCTBEHHbIX OpraHoB, npenogaearenei segyLmx By30B CTPaHbl,
BbICOKOKBaNMULIMPOBAHHbLIX CMELMANNCTOB B pa3nnyHblx cdoepax busHeca. doHn 6nbnmotekn cpopMmnpoBaH C y4eToMm
BCEX M3MEHEHU 06pa30oBaTeNbHbIX CTaHAAPTOB U BKNKOHYAET y4ebHMKN, y4ebHble nocobus, yuebHO-MeToanYeCcKme
KOMMekchbl, MOHOrpadum, asTopedeparbl, Auccepraumm, SHUUKIoNeaun, CnoBapu U CNpaBoYHNKN,
3akoHo4arteNbHO-HOPMaTUBHbIE [OKYMEHTbI, CrieumanbHble Nepuognyeckme n3naHns n ndnaHusl, Boinyckaemble
nspartenbcteamu By30B. B HacTosiwee Bpems S5C ZNANIUM.COM cooTBeTCTBYET BCEM TPeOOBAHMSAM (oeepanbHbIX
rocynapcTBeHHbIX 06pasoBaTtenbHbIX CTaHAapToB Bbicwero obpasosaHust (PrOC BO) HoBOro NokoneHus.

YyebHo-meToamYeckas nutepatypa s LaHHOW AUCLMNAUHBI UMEETCS B HANUYMU B SNEKTPOHHO-BMBNNOTEYHOR crncTeMe
NapaTenbcTBa "MaHb" , LOCTyn K KOTOpOM NpenocTtasneH obydyatowmmes. 96C NapaTtenbcTea "MaHb" BkoyaeT B cebs
SNEKTPOHHbIE BEPCUM KHUT n3patenbcTBa "laHb" 1 opyrux BeLylwmx n3natenbcts y4ebHoM nuTepaTypsbl, a Takxe
SNEKTPOHHbIE BEPCUUN MEPNOANYECKUX U3OaHWUIA NO €CTECTBEHHbIM, TEXHNYECKUM U r'yMaHUTapHbIM Haykam. 9bC
N3paTenbcTea "MaHb" obecneunBaeT fOCTYN K HAYYHOW, y4ebHO nuTepaTtype 1 HayYHbIM NEPUOLNYECKAM U3LAHUSM MO
MakCMMarnbHOMY KONMYECTBY NPOOUNbHbLIX HANpPaBReHUiA ¢ COBNOAEHNEM BCEX aBTOPCKUX U CMEXHbIX Mpas.
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