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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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Mporpammy omvcuunnnHel paspaboTan(a)(n) MiaLWWA Hay4YHbIA COTPYOHMK, 6/c MapkuHa A.T.
(Hay4Ho-uccnenoBaTenbckas nabopartopusi CoBpeMeHHbIE FeONHOPMALIMOHHBIE Y FTeOCU3NYECKNE TEXHONOTUN,
WNHcTutyT reonorum n Hedprerasosbix TexHonorumin), AngGMarkina@kpfu.ru

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

Obyuqarowumitcsi, OCBOVBLWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnafaTth CneayowmnmMy KOMNEeTEHUUAMU:

LWndop PaclumndppoBka
KOMMeTeHLUn npuobpeTaeMoi KOMNETeHLMN
MnK-8 PaspaboTka 1 0Tnaaka nporpaMMHOro koaa, npoeepka paboTocnocobHOCTM 1

pPEedakTOPUHT Koaa NporpaMMHOro o6ecneyeHus

MK-9 MHTerpauns nporpaMmmHbIX MOOYNen 1 KOMMOHEHT U BepurKaLms BbirMyCcKOB
MPOrpPaMMHOrO MPOYKTa, MPOEKTUPOBAHNE NporpaMMHoro obecrneyenusill

Obyuvarowumitcsi, OCBOMBWNIA AUCLUUNAUHY (MOSYb):
JonxeH 3HaTb:
OCHOBHbIE MPUHLMMBLI paboTbl ¢ NapanienbHbIMK NPorpaMMamMm Ha MHOMOMPOLLECCOPHbIX CUcTeMax ¢ obLiei NaMsTbio;

JonxeH ymeTb:

paspabatblBaTb KO NPOrpamMMbl 4151 BbINONHEHWS HA MHOFOMPOLIECCOPHBIX CUCTEMAX;

HonxeH Bnagetb:

HaBblkaMmy NPOrPamMMNPOBaHNS C NCMNOMb30BAHNEM COBPEMEHHbBIX TEXHONOMMIA NapannenbHOro NPOrpaMMmnpPoBaHNs;
LonxeH neMoOHCTpUPOBaTb CNOCOBHOCTb U FOTOBHOCTD!

paspa6aTb|BaTb napannenbHble anropmnTMbl peleHnda 3agayd BbIYNCNNTENbHON MaTeEMaTUKW;

OCYLLECTBNATb 3OPEKTUBHYIO aganTaumio nocnenoBartesbHbIX NPorpamMm non MHOronpoLecCopHble CUCTEMBI C obwer
NnaMATbio.

2. Mecto gucuunnuHbl (Moayns) B cTpyktype OMOIM BO

HaHnas gucuunnuHa (Modynb) BkAoYeHa B pasgen "61.8.10B.02.01 OucumnamHel (Mogynum)" OCHOBHOW
npodpeccroHanbHoi obpasoBatensHoit nporpamMmbl 01.03.04 "MpuknanHas matematuka (MprknagHas matematuka)" u
OTHOCUTCS K AUCLIMINANHAM MO BbIOOPY.

OcsauBaetcs Ha 3 Kypce B 6 cemecTpe.

3. O6bem ANCUMN/TIUHDbI (MO,IJ,ynSl) B 3a4eTHbIX eanHMLUAX C yKa3aHUeM KonimyecTea 4acoB, BblOe/iIeHHbIX Ha
KOHTaKTHYI0 paboTy obyuatowmxcs ¢ npenopasarenem (Mo Buaam yuebHbIX 3aHATUIN) U HA CAMOCTOSITENIbHYIO
paboTy obyuaromxcs

O6was TpynoeMKOCTb AUCLIMIMNHBI COCTaBNseT 3 3a4eTHbIX(ble) eauHuL(bl) Ha 108 yaca(os).

KoHTakTHas paboTa - 72 4aca(oB), B TOM Yucie nekuun - 0 4yaca(oB), npaktudeckme s3aHatus - 0 yaca(os), nabopatopHblie
paboTbl - 72 Yaca(oB), KOHTPONIb CaMOCTOSITENbHOW paboThl - 0 4aca(os).

CamocTositenbHas paboTta - 36 4aca(os).
KoHTponb (3a4€T / ak3ameH) - 0 yaca(os).
®dopma NPOMEXYTOYHOr0 KOHTPONS ANCLMMANHBI: 3a4eT B 6 ceMecTpe.

4. CopepxaHue AMCLUNAUHBI (MOOYNS), CTPYKTYpMpOBaHHOE Mo TeMaMm (pa3penam) ¢ ykasaHuem oTBeA,eHHOro Ha
HMX KOnM4YecTBa akageMnyeckux 4acoB U BUOOB yYe6HbIX 3aHATUI

4.1 CTpyKTypa U TemMaTu4eckmnit nNiaH KOHTaKTHOM U CaMOCTOSITe/IbHOM PaboThbl N0 AUCLUNANHE (MORYNIO)

Buabl n yachbl
KOHTaKTHOW paboThbl,

Pasnenbl oucuvnInHbI / NX TPYDOEMKOCTb CamocTosiTeNibHas
N Moayns Cemectp (B yacax) paborta
MpakTuyeckuellabopatopHble
flekumu 3aHATUSA paboTbl

1 Tema 1. TexHonorns OpenMP.
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OCHOBHbIE MOHATUS 1 onpeneneHus.

12
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Buabl n yachbl
KOHTaKTHOW paboThbl,
Paspenbl pucumMnavHebl / WX TPyAOEMKOCTb CamocTosiTenbHasi
N Moayns Cemectp (B yacax) paborta
MpakTnyeckumellabopaTtopHbie)
Jlekumn 3aHATUSA pabortbl
Tema 2. KOHCTpYyKUMM pasneneHus
2. paboT uTepaunoHHOro Tuna. 6 0 0 16 6
Tema 3. Onepaumun CUHXpoOHW3aUnn
3. pabor. 6 0 0 20 8
Tema 4. lNprMeHeHne TexHonornm
4.|OpenMP B peweHunn 3apay 6 0 0 24 17
BbIYUCNUTENBHON MaTeMaTuKu
Toro 0 0 72 36

4.2 CopepxaHue gUCLUNIUHbI (MOAYNSA)
Tema 1. TexHonorus OpenMP. OCHOBHbIE NMOHSATUS U ONpeaeneHns.

Kpatkas nctopus passutus OpenMP u obnactb npuMeHeHus. OCHOBHblE MOHSATUS W onpeneneHns. CpencTea
penakTMpoBaHns, KOMAUAALMK U 3anycka napannenbHon nporpamMmel. Mogenb BbINONHEHWS "BETBNEHMEe-CINSHNE".
CrpykTtypa nporpammbl OpenMP. NHnunanmsaums napannenbHbix notokos. OnpeaeneHne HoMepa notoka u
KonmyecTBa NoTokoB. PasrpaHuyerune goctyna k nepemeHHbIM. KOHCTpykuun pasaeneHus paboT He MTepaLMoHHOro
Tna. Popmar 3anvcu ampekTms. Jupektusbl sections u single.

Tema 2. KoOHCTpYyKLUUN pa3aeneHus pa601 uTtepaumoHHOro Tuna.

dopmar 3anucu gupekTns KoHCTpyKumm parallel for. PacnpeneneHune ntepaunii Lukna Mexay notokamm BHyTpu
napannenbHoi obnacTn. CtaTmyeckoe 1 AnHaMmn4eckoe pacnpeneneHvne ntepaumnin. KoHctpykums reduction. Obnactu
BUOMMOCTY NEePEMEHHbIX BHYTPW KOHCTpyKLuia parallel for n reduction. MapannensHas 06pabotka 0LHOMEPHbIX 1
JBYMEpPHbIX MacCu1BOB.

Tema 3. Onepauumv CUHXPOHU3aLMK paborT.

WNcnonb3oBaHue atomapHbix onepauumit. ObpaboTka MacCMBOB C MOMOLLbIO aTOMaPHbIX onepaunii. CUHXPOHU3aLMS
MOTOKOB BHYTPW napannenbHoit obnactu. bapbepHasi CUHXpOHM3auwms. Micnonb3oBaHne KPUTUYECKMX CEKLUIA B KAYECTBE
MEXaHM3Ma CUHXPOHMU3aLMK NOTOKOB. OCOBEHHOCTU CUHXPOHM3ALIMM NMOTOKOB Ha NpuMepax 06paboTkn ABYMEPHbIX U
OLHOMEpPHbIX MacCVBOB B napannenbHoin obnactu.

Tema 4. NpumMeHeHne TexHonorum OpenMP B pelueHUn 3apay BblMMCUTENIBHON MaTeMaTUKK

PaspaboTka napannenbHoi nporpamMmbl 4 PEWeHUs 3a4a4 BbIYUCNINTENbHOM MAaTEMATUKM HA MHOTOMPOLLECCOPHbIX
cucTemax ¢ 0bwert namsaTblo. MpuHUMNbl paspaboTkn napanienbHbIX anropuTMOB. AHANM3 BHYTPEHHER CTPYKTYPbI
anropuTMa v BbiSBNEHUE napannenuama. HanvcaHue adpgpekTMBHbIX NapanienbHbIX NPOrpamMM 1 BbINONHEHUE
ajanTtauum nocnenoBaTebHbIX MPOrPaMM MoL MHOFOMPOLLECCOPHBIE CUCTEMBI C 0BWeEN NaMATbIO.

5. MepeyeHb yue6HO-MeTOAMUYECKOrO O6ecneyeHust jisi cCaMoCTosiTeNbHON paboThl o6yyaroLMxcs no
AucuunnuHe (Moayno)

CamocTosiTenbHas pabota oby4arolLyxcs BbINOMHSETCS Mo 3a0aHNI0 U MPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpeACcTBEHHOro y4acTus. CamocTosiTenbHas pabota noapasnensieTcsl Ha CaMoCTOSTENbHYIO paboTy Ha
ayLUTOPHBIX 3aHATUSIX U HA BHEAYAUTOPHYIO CaMOCTOsTENbHYI0 paboTy. CamocTosTenbHas paboTta obyyatowmxcs
BK/OYAET Kak MOMHOCTbIO CAaMOCTOSITENbHOE OCBOEHNE OTLEMbHBIX TEM (Pa3fenos) AUCLUMUNAUHBI, Tak 1 NpopaboTky Tem
(pa3gpenos), ocBaMBaEMbIX BO BPEMS ayanTopHol paboTbl. Bo BpeMsi caMocTosiTenbHOM paboTbl 0ByyatoWwmnecs YnuTaroT u
KOHCMEKTUPYIOT y4eBOHYI0, Hay4HYHO 1 CMPABOYHYIO NMTEPATYPY, BbINONHAT 3a4aHUsl, HANpPaBNeHHbIE HAa 3aKpenneHne
3HaHW 1 0TPabOTKY YMEHUIA U HABBIKOB, FOTOBSTCS K TEKYLWEMY U MPOMEXYTOYHOMY KOHTPOSO MO AUCLMUMUHE.

OpraHnsauus caMocTosTenbHol paboTbl 0By4arowWmxcst pernameHTpyeTcs HopMaTUBHBIMA AOKYMEHTaMu,
y4ebHO-MeToANYECKON NMTepaTypoii U 3NeKTPOHHBIMI 06pa3oBaTebHbIMU Pecypcamu, BKIoYas:

MopsiLoK opraHn3aumm 1 oCylWEeCTBEHMS 06pa30BaTENbHON AESATENbHOCTM MO 06pasoBaTENbHBIM MPOrPamMMam BhICLIETO
06pasoBaHus - Nnporpammam bakanaspuara, nporpammam crieumaniTera, nporpammam MarucTpatypbl (YyTBEpPXOeH
npukasom MuHucTepcTaa obpasoBaHus n Hayku Poccuiickoi depepaunm o1 5 anpens 2017 roga Ne301)

Mucemo MuHucTepcTBa 0bpasoBaHus Poccuiickoin ®enepauum No14-55-996uH/15 ot 27 Hosibps 2002 r. "O6
aKTUBM3aUMM CaMOCTOATENbHON PaboThbl CTYAEHTOB BbICILMX Y4EOHbIX 3aBeneHMNA"

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

MpaBuna BHyTPEHHero pacrnopsiaka goefepanbHOro rocy1apcTBeHHOr0 aBTOHOMHOMO 06pas3oBaTebHOMO yYpexaeHns
BbICLLEro npodheccuoHanbHoro obpasoeaHus "KasaHckuii (Mpueonxckuii) doeaepanbHblli yHUBEpCUTeT"

JlokanbHble HopMaTMBHbIE akTbl KasaHckoro (MprBonXCcKoro) doeaepansHoOro yHmBepcuteTa
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6. POHA, OLLEHOUYHbIX CPEACTB MO AUCLUUMNIMHE (MOAYNIO)

DOoHAO OLEHOYHbIX cpencTs no gucunnnnHe (Mo,u,ymo) BKtOYaeT oLUeHO4YHble MaTepunasbl, HanpaBieHHble Ha NPOBEPKY
OCBOEHMNS KOMMETEHUWN, B TOM YMCE 3HAHWNA, yMeHVII71 1 HaBblkoB. POHAO OLEHOYHbIX cpencTs BKO4YaeT OoueHOYHble
cpencTea TeKylwero KoOHTponda n oueHo4YHble cpenctea HpOMe)KyTOHHOIZ arrectauumn.

B gooHOE OLEHOYHBIX CPEACTB COAEPXUTCS Cneaywas uHgopMaums:

- COOTBETCTBME KOMMNETEHLMIA NNaHnpyeMbiM pesynbtatam 0bydeHns no AucumnivHe (Moaynio);

- KPUTEPUU OLEHNBAHNS CHOPMUPOBAHHOCTY KOMMETEHLWIA;

- MEXaHU3M (POPMUPOBAHMWS OLEHKM MO AUCUMUNAVHE (MOSYNIO);

- OMMcaHve nopsaka NPUMEHEHUS U NPOLEAyPbl OLEHUBAHNS NS KaXA0ro OLEHOYHOro CPeacTBa;
- KPUTEPUM OLIEHMBAHNS LS KAXA0r0 OLEHOYHOro CPenCTBa;

- coaoep>XaHune OLUeHO4YHbIX CpencTs, BKO4Yas TpGéOBaHVIﬂ, npenbsBnseMble K OEencTBuam o6y'-|a|ou4v|xcs|,
OEMOHCTpUpyembIM pe3ynbtaTaMm, 3a0aHnsa pasindHblX TUMOB.

®DOHL OLEHOYHbIX CPEACTB MO AMCUMNANHE HaxoanTcs B MpunoxeHun 1 kK nporpamme AUCLUNAUHBI (MOLYNHO).

7. MepeueHb nuTeparypbl, HEO6XOAMMOW OJ1i OCBOEHUS OUCLUMINHbI (MOLYNSA)
OcBoeHWe oncuMnnmnHbl (MOoyns) npeanonaraet n3y4yeHne OCHOBHOW 1 AONONHUTENbHON y4ebHO nuTepaTypbl.
Nutepatypa MoxeT 6bITb HOCTYMHA 0byyaloWwmUMcs B OAHOM M3 ABYX BApMaHToB (MMbo B 060MX N3 HUX):

- B 9NIEKTPOHHOM BUIE - YEPES NEKTPOHHbIE BUBNNOTEYHbIE CUCTEMBI HA OCHOBAHMMW 3aKNtoueHHbIX KDY norosopos ¢
npasoobnagatensimu;

- B NeyatHoM Buae - B HayyHoih 6ubnuoteke um. H.N. Nlobayesckoro. Obyyarowmecs nonyyaroT y4ebHyto nutepatypy Ha
aboHeMeHTe Mo YnTaTeNnbckum bruneTam B COOTBETCTBUM C NpaBunamu nonb3osaHust HayyHol 6GnbnnoTekoi.

OnNeKTPOHHbIE N30aHUS BOCTYMHbI AUCTAHLUMOHHO 13 NoB0I TOUKM NpW BBEAEHNM 00yHaIOLWMMCS CBOETO NOMMHA 1 Naponst
OT NNYHOrO KabuHeTa B cMcTEME "DNEKTPOHHbIA yHMBEpPCUTET". MpU MCNONb30BaHMM NeYaTHbIX U3LaHWA BONNOTEUHBIN
POHL [OMKEH BblTb YKOMMNEKTOBAH MMM U3 pacyeTa He MeHee 0,5 ak3emnnsipa (ans obyyatowmxcs no drocC 3++ - He
meHee 0,25 ak3emnngapa) Kaxaoro U3 n3gaHuii OCHOBHOW nuTepaTtypbl U He MeHee 0,25 ak3emnnapa LOMNONHUTENbHO
nuTepaTypbl Ha Kaxaoro obyyatoulerocs M3 yucna nuu, 0LHOBPEMEHHO OCBAVBAIOWMX OAHHYIO OUCLMMINHY.

MepeyeHb OCHOBHOW U LOMONHUTENBHON y4ebHOM nnTepatypbl, HEO6XOAMMOI A1 OCBOEHWS AUCLMMAVHBI (MOoyNs),
HaxonmTcs B MNpunoxeHumn 2 k paboyeli nporpamMme AncuUmMnavHbl. OH NOANEXUT OBHOBEHMIO NPY U3MEHEHUW YCITOBUIA
noroeopoB K®Y ¢ npaBoobnapatensiMm anekTpoHHbIX U3LAHWIA U NPU N3MEHEHUW KOMNNEKTOBaHNUS 0OHA0B Hay4Hoi
6ubnuotekn KdY.

8. MNepeueHb pecypcoB MHPOPMALLMOHHO-TE/IEKOMMYHUKaLMOHHOMN ceTn "UHTepHeT"', He06X0AUMbIX NS
OCBOEHUS1 AUCLMMNIINHBI (MOAYIIS)

Guide into OpenMP: Easy multithreading programming for C++ - https://bisqwit.iki.fi/story/howto/openmp/
The OpenMP API specification for parallel programming - https://www.openmp.org/specifications/

KomaHnpa MS Teams "TexHonorns OpenMP" -
https://teams.microsoft.com/l/team/19%3acb6eb1039335470f8dae3fd59f01f0a7%40thread.tacv2/conversations?groupld=943da

MapannensHoe nporpamMmnpoBaHue ¢ ucnonbaosaHmem OpenMP - https://www.intuit.ru/studies/courses/1112/232/info

9. MeTtopnyeckue ykasaHus ans o6ydyaroLLmMxcsi N0 OCBOEHUKD AUCLMIIIMHBI (MOAYNSA)
Bug pa6ot MeToaouueckue peKoMeHaauum

nabopatopHbie| Mpu BoinonHeHUK nabopaTopHbIX PaboT HeoOX0AMMO UCMONL30BaTh TEOPETUYECKUI MaTepuan 13

paboTbl NpPeLnoXeHHOro cnvcka nuteparypbl. Bce paboTbl opreHTPOoBaHbl Ha NPUMEHEHWE TEXHONOM M
OpenMP B paspaboTke napannenbHbIX NpPorpamMm Asi peweHns 3anay BblYUCIUTENIbHON MaTeMaTuKu.
Yu4ebHblii MaTepmran no kaxnov pabote uanaraetcs noapobHO U COAEPXUT HeobxoaMMble
MOSICHUTENbHbIE CChINKM 1 y4ebHble npuMepbl. Tekywue 3anaHns Ha nabopaTtopHble paboTh
BbIOAIOTCS KaxXaylo Heaento Ha NPakTUYecKoM 3aHaTUW. Peannsaumst 4aHHOW AUCLIMMWHDI
npennonaraeT Kak 04Hoe, Tak U AUCTaHLUMOHHOE hopMy 0BydeHus.
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Bup pabot MeTtoaunyeckue pekomeHaauum

camocTosl- | MisydeHne maHHOro Kkypca npegycmatpuBaeT CMCTEMaTUYECKYo CaMOCTOSTeNbHYI0 paboTy CTyAEHTOB

TenbHasi Hag TEOPETUYECKM MaTepranom, TEKCTaMn PEKOMEHLOBAHHbBIX Y4EOHUKOB 1 y4eBHbIX MOCOBUIA.

pabota OCHOBHO LieNbl0 CaMOCTOSITENbHbIX 3aHATWI ABNSieTCS yriybneHHoe M3y4YeHne OCHOBHbIX MPUHLIMMIOB
1 METOLOB pacnapanienneaHunsi NporpaMM Ha MHOMOMPOLIECCOPHBIX CUCTEMAXx C obLel NnaMsiTbio.
Mpwn paboTe ¢ y4ebHbIMM NpUMepaMn HEOBXOANMO HAYYUTLCS MPOBOAUTL aHaNN3 BHYTPEHHE
CTPYKTYpbl anrop1Tma 1 BbISIBNSITb BO3MOXHbIE y4acTKu napannenuama. [Npu noaroToBke K Kaxaomy
3aHSATUIO He06X0oUMO 0BPaTUTLECS K PEKOMEHL0BAHHBIM y4ebHbIM Nocobusm. CamocTosiTeNnbHast
paboTa no n3yy4eHuio Kypca npeanonaraet BHe ayAMTOPHYt0 paboTy. STanbl BbINONHEHNS
camMocTosiTeNbHbIX paboT: 1. MpocMoTp y4ebHOro Nocobus n PekoMeHOyeMoi nuTepatypbl Mo TemMe
3apaHusi. 2. CocTaBneHve pestoMe NpoYMTaHHOM rnaBbl COOTBETCTBYIOWEro pasaena
PEKOMEHAYEMOro TEOPETNYECKOrO UCTOYHMKA Unn y4ebHuKa. 3. BbinonHeHve 3anaHuii no teme u nx
KOMMEHTMPOBAHWE.

3avet 3ayéT HaueneH Ha KOMMNEKCHY NPOBEPKY OCBOEHUS AucumnnuHbl. Obyyarowmincs nonyy4aeT BONPOC
(Bonpocekl) Nnbo 3anaHue (3aLaHus) 1 BPpeMs Ha NOArOTOBKY. 3a4éT MPOBOANTCS B YCTHOM,
NMMCbMEHHO 1Ny KoMnbioTepHoi popme. OueHnBaeTcs BnageHne MaTepunanom, ero CUCTEMHOE
OCBOEHUE, CNOCOOHOCTb NPUMEHSTD HYXXHbIE 3HAHWS!, HABLIKW U YMEHUS NPU aHanM3e NpobnemMHbIx
cUTyaumin n peweHnn npakTN4ecknx 3agaHuin.

10. MepeyeHb MHPOPMALMOHHBIX TEXHOIONMIA, UCMO/Ib3YEeMbIX NMPU OCYLLLEeCTBNEHUM 06pa3oBaTenbHOro
npouecca no gucuunanHe (MOAyno), BK/OYasi nepedeHb NPorpaMMHOro obecneyeHmst 1 UHCOOpPMaLMOHHbIX
CnpaBOYHbIX CUCTEM (MPU HEO6X0AMMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, UCTONIb3YEMbIX NMPU OCYILECTBEHM 06pa3oBaTebHOro npoLecca no
AUCUMNAVHE (MOLYNio), BKNOYas nepedeHb NporpaMMHOro obecrnedeHns u MHGOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyen nporpaMMe AUCLMNNVHBI (MOOYNS).

11. OnucaHune MaTepVIaanO-TEXHVI‘-IeCKOﬁ 6a3bl, Heo6xooumon ons ocyuiecTB/ieHus oﬁpaaoBaTeanoro
npouecca no gucuuvrninHe (MO,IJ,an-O)

MatepunanbHo-TEXHUYECKOE obecrneyeHune o6pasoBaTeanoro npouecca no gucumnnmHe (MOAyNo) BKAKOYAET B cebs
cnepywouwme KOMMNOHEHTDI:

MomelleHnst onsi CaMOCTOSTENbHOM PaboTbl 0BYYAKWUXCS, YKOMMNIEKTOBAHHBIE CMELNANN3NPOBAHHOK MEBENBIO (CTOMbI 1
CTYNbs1) U OCHAIEHHbIE KOMMbIOTEPHOM TEXHUKOM C BO3MOXHOCTBIO MNOAK/OYEHUs K ceTu "MIHTepHeT" 1 obecneveHnem
JOCTyna B 3NEKTPOHHYIO MHGPOPMaLIMOHHO-06pa3oBaTenbHyto cpeny KDY.

YyebHble ayamTopun ons KOHTakTHOW paboThl C MpenonasateneM, yKOMNIeKkToBaHHble cneumaniampoBaHHol Mebenbio
(cTonbl 1 CTYNbA).

KomnbioTep v NpuHTEp ONs pacneyaTky pa3gaToyHbiX MaTepuanos.
KomnbioTepHbii knacc.

12. Cpeﬂ,CTBa apgantauumumv npenopgasaHusl oguCcUNNNIUHDbI K I'IOTpeﬁHOCTﬂM o6y'-|a|ou.|.|nxc5| WUHBaNUOoOB U nuuy C
orpaHun4eHHbIMU BO3MOXHOCTSAIMU 300PO0BbSA

I'Ipvl HeobXoOMMOCTU B o6pasoBaTean0M npouecce NpuMeHAaoTCAa cnegytowme Metonbl U TEXHONOrnn, obneryatouwue
BoCnpuaTne vmcpopmaumm O6y‘-IaIOLIJ,I/IMI/ICFI nHBanngamn n nuuamm ¢ orpaHnM4eHHbIMM BO3MOXHOCTAMU 300P0BbA:

- CO3aaHve TEKCTOBOW BEPCHM 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 notepn AaHHbIX Unn CTPYKTYpbI,
npenycMOTPETb BO3MOXHOCTb MacwTabrypoBaHus Tekcta v nsobpaxeHuii 6e3 notepm kayecTea, NpeaycMoTpeTb
LOCTYMHOCTb YNPaBNeHUst KOHTEHTOM C KnaBmaTypbl;

- cO3aHvie BO3MOXHOCTE AJis 06y4atoLMxcsl BOCMIPUHUMATb OLHY M Ty XXe MHPOPMaUMIO U3 PasHbIX UCTOYHIKOB -
Hanpumep, Tak, 4Tobbl LA C HAPYWEHWUSMI Clyxa NonyyYani MHGOPMALIMIO BU3YalibHO, C HAPYLLEHWSIMU 3PEHUS -
ayamanbHo;

- NPVYIMEHeHNe NPOorpaMMHbIX CPeAcTB, obecneymBatoLmMx BO3MOXHOCTb OCBOEHMSI HABLIKOB 1 YMEHUI, OOPMUPYEMbIX
OMCLMMIMHON, 3a CHET aNlbTePHATUBHbBIX CNOCOOO0B, B TOM YMCe BUPTYasbHbIX nabopaTopuii U CUMYSLIMOHHBIX
TEXHONOMNIA;

- NpuMeHeHne ONCTaHUMOHHbIX o6paaoBaTeanb|x TEXHONOrnin ang nepegayv MHgopmaunmn, opraHndauum pasnmnyHbix
hopm I/IHTepaKTVIBHOIz KOHTaKTHOM pa6OTbI o6y'-|a|ou4er009 C npenogaearenem, B TOM Hucne Beﬁl/lHapOB, KOTOpPbIEe MOryT
6bITb MCMONb30BaHbI OIS npoeeneHmnsa BupTyanbHbIX NeKuMin ¢ BO3MOXHOCTbLIO B3aUMOOENCTBUSA BCEX y4aCTHUKOB
ONCTaHUMOHHOIo O6y‘-IeHI/IFI, nposeneHns cCeMmHapoB, BbICTYMJIEHNA C AOoKNnagamMm 1 3allTbl BbIMOTHEHHbIX pa60T,
nposeneHmnsa TpeHNHros, opraHn3aunm KONNEKTUBHOW pa6OTbI;

- NMPUMEHEHNE LUCTAHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOIMIA 4N OpraHnu3aLmmn oopM TEKYLLETO U MPOMEXYTOYHOIO
KOHTpOns;
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- yBenndeHne npoaonxXnTtenbHOCT caoadun 06y'-|a+ou4v|Mc;| MnHBANMOOM Unn nNMUOM C orpaHM4eHHbIMM BO3MOXKHOCTAMU
300p0BbSA hopM I'IpOMG)KYTO‘-IHOVI arrectaunmn no OTHOWEHUIO K YCTaHOBﬂeHHOI7I npPOAONIXUTENIbHOCTU NX Coa4qu:

- NPOLONXNTENbHOCTM CAaun 3a4éta Unm aKk3ameHa, NPoBOAMMOrO B MUCbMEHHON ¢popMe, - He Bonee YeM Ha 90 MUHYT;

- NPOOONXNTENBHOCTU MOArOTOBKM 06y4Yatolerocsi K 0TBeTy Ha 3a4éTe UM aK3aMeHe, MPOBOAUMOM B YCTHOW doopMme, - He
6onee 4eM Ha 20 MUHYT;

- NPOLONXNTENbHOCTM BLICTYNNEHNS 0ByHatowwerocs npu 3awmte KypcoBoi paboTbl - He 6onee YeM Ha 15 MUHYT.

Mporpamma coctaeneHa B cooteeTcTBMU ¢ TpeboBaHnamMm ®rOC BO n yuyebHbiM nnaHom no Hanpasnenuto 01.03.04
"MpuknagHasa matematuka" v npodomnio noarotoeku "lMpuknagHaa matematuka”.
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K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
61.B.[1B.02.01 TexHonorns OpenMP

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenue nogrotosku: 01.03.04 - MNpuknanHaa maremMaTtvuka
Mpodhunb noarotosku: [puknagHasa MaTtematmka
KBanudomkauus BeinyckHuka: bakanasp

dopma oby4eHus: o4Hoe

SA3bik 0by4eHmns: pycckuii

"oa Hauana obyyeHus no obpasosatenbHoi nporpamme: 2020

OcHoBHas nuTeparypa:

1. Manseko A.A., MapannenbHoe NporpaMMmMpoBaHne Ha ocHoBe TexHonoruii OpenMP, MPI, CUDA : yuebHoe nocobue /
Mansieko A.A. - Hosocubupck : Mapatenbcteo HI'TY, 2015. - 116 ¢. - ISBN 978-5-7782-2614-2 - TekCT: 3N€KTPOHHbIN //
OBC 'KoHcynbTaHT ctygeHTa': [canT]. - URL : https://www.studentlibrary.ru/book/ISBN9785778226142.html (nata
obpaieHns: 17.05.2020). - Pexum pocTyna: no nognmcke.

2. ®epoTos, V. E. Mooenu napannenbHOro nporpaMmmpoBaHns: npaktunyeckoe nocobue / depotos W.E. - Mockea :
COJNIOH-Mpecc, 2017. - 392 c. - (BubnnoTteka npodpeccmoHana). - ISBN 978-5-91359-222-4. - TekCT : 3NEKTPOHHbI. -
URL: https://znanium.com/catalog/product/858609 (nata obpaweHus: 17.05.2020). - Pexxum gocTtyna: no noanmcke.

3. MnewuHckuin, H.5. MHOronpoLeccopHble BbIMUCAUTENbHBLIE KOMMNEKCHI. TeXHONorum napannenbHoro
nporpamMmmpoBaHus: yiebHoe nocobue / H.b. MnewwnHcknii, U.H. MnewwnHcknii . - KasaHcknii doenepanbHbilii
yHuBepcuteT, 2018. - 80 c. - TekcT : anekTpoHHbIn. - URL:
http://dspace.kpfu.ru/xmlui/bitstream/net/118048/-1/F_mcc18a.pdf (nata obpauweHuns: 17.05.2020)

4. Kapenoga, E. 1. OcHOBbI MHOFONOTOYHOIO 1 NMapannesnbHOro nporpamMmmmnpoBaHus: yuebHoe nocobue / Kapenosa E.[.
- KpacHospck: CPY, 2016. - 356 c. - ISBN 978-5-7638-3385-0. - TekCT : anekTpoHHbIit. - URL:
https://znanium.com/catalog/product/966962 (nata obpaiieHns: 17.05.2020). - Pexxum pocTyna: no noanmcke.

JononHutenoHasa nuteparypa:
1. BoesoauH, B. B. MapannensHole BbluncneHusi: nocobue / BoesoanH B.B., BoesoaunH B.B. - CaHkT-NeTepbypr:
BEXB-MeTtepbypr, 2015. - 603 c. - ISBN 978-5-9775-1860-4. - TekCT : aneKTPOHHbIi. - URL:
https://znanium.com/catalog/product/940115 (nata obpaweHusi: 17.05.2020). - Pexum pocTtyna: no noanucke.
2. XabubynnuH, . LLl. MporpamMmMupoBaHne Ha S3blke BbICOKOrO ypoBHS C/C++: y4ebHoe nocobue / Xabubynnux A.LU. -
CankT-MNeTepbypr: BXB-Metepbypr, 2006. - 499 c. - ISBN 5-94157-559-9. - TekcT : anekTpoHHbI. - URL:
https://znanium.com/catalog/product/356906 (nata obpaiieHns: 17.05.2020). - Pexxum pocTyna: no noanmcke.
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nepe'-IeHb MHPOPMaLIMOHHbIX TEXHONMOINMMK, UCNONb3YyeMbIX AJ1s1 OCBOEHUS AUCLUMIUHBI (MO,IJ,ynil), BKo4yas
nepe4yeHb nporpaMmMHOro obecneyeHns u MH(POPMaLIMOHHbIX CNPaBOYHbIX CUCTEM

Hanpasnenue nogrotosku: 01.03.04 - MNpuknanHaa maremMaTtvuka
Mpodhunb noarotosku: [puknagHasa MaTtematmka
KBanudomkauus BeinyckHuka: bakanasp

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

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.

YyebHo-meToamYeckas nutepatypa s LaHHOW AUCLMNAUHBI UMEETCS B HANWYMU B ANEKTPOHHO-BMBNNOTEYHON cncTeme
"KOHCynbTaHT cTyAeHTa", LOCTYN K KOTOPOi NpegocTasneH obyyatowmmes. MHoronpoguibHbIA 06pas3oBaTtenbHblii
pecypc "KoHcynbTaHT cTyaeHTa" sBnsieTcs anekTpoHHon 6ubnuoteyHolt cuctemoii (36C), npepnocTasnstowein AoCTyn
uepes cetb VIHTepHeT Kk y4ebHO nnTepaType 1 [ONONHUTENbHBIM MaTepuanam, NpuobpeTeHHbLIM HA OCHOBAHWU NPSMbIX
LOroBopoB ¢ npaBoobnanatensimu. MoNHOCTbIO COOTBETCTBYET TPeboBaHNAM doefepanbHbIX FOCY AapCTBEHHbIX
06pasoBaTtebHbIX CTaHAAPTOB BbiCWEro 06pa3oBaHUs K KOMNNEKTOBAHWIO BBNNOTEK, B TOM YACIE ANEKTPOHHbIX, B
YyacTtn oopMUPOBAHNS POHOOB OCHOBHOW W AOMONHUTENBHOW NUTEpaTypbl.
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