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Mporpamma aucumnnuusl "TexHonorum OpenMP"; 01.04.04 "lMpuknagHas matematmka".

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
KOMMeTeHLUun npuobpeTaeMor KOMNETEHLUN
MNK-3 CnocobeH NPUMEHATb 3HaHWS 1 MeTOAbl ANCLIMMINH €CTECTBEHHO-HAY4YHOrO 1

MaTeMaTM4eckoro uukna npu NnpoBeAEHUN Hay4HbIX UCCNEeN0BaHNA, B TOM YMCne
MaTeMaTn4yeckoro U KOMNbIOTEPHOrO MOLENMPOBAHUS U BbICOKOMPON3BOANTENbHbIX
BbIYMCNEHWIA

MnK-4 PaspaboTtka, oTnagka, pedpakTopMHr NporpaMMHoro koaa, 6as faHHbIX,
NMHGOPMALIMOHHBIX PECYPCOB; NMPOEKTMPOBAHME U UHTErPaLMsl NPOrPaMMHOro
obecneyeHus, ynpasneHne npoektamu B obnactn NT

Obyvarowmitcsi, OCBOMBWNIA AUCUUNAUHY (MOSYb):
JonxeH 3HaTb:
OCHOBHbIE MPUHLMMBLI paboThbl ¢ NapanienbHbIMM NPorpaMMamMm Ha MHOOMPOLLECCOPHbIX cUcTeMax ¢ obLiei NaMsTbio;

JonxeH ymeTb:

paspabatblBaTbh KO NPOrpamMMbl 4151 BbINONHEHWS HA MHOFOMPOLLECCOPHBIX CUCTEMAX;

HonxeH Bnagetb:

HaBblkaMy NPOrPamMMNPOBaHNS C NCMNOMb30BAHNEM COBPEMEHHbBIX TEXHONOMMIA NapannenbHOro NPOrpaMMnpPoOBaHNs;
LonxeH neMoOHCTpUpPoBaTb CNOCOBHOCTb U FOTOBHOCTD!

paspabatbiBaTb NapannenbHbIe anropuTMbl PELIEHNS 33434 BbIYUCIUTENBHON MaTeMaThku;

OCYLLECTBNATb 3PPEKTUBHYIO aganTaumio nocnenoBarebHbIX NPorpamMm non MHOronpoLecCopHble CUCTEMBI C obwer
NnaMATbio.

2. Mecto gucuunnuHbl (Moayns) B cTpyktype OMOIM BO

HaHnas gncuunnuHa (Moaynb) BkAoYeHa B pasgen "61.8B.1B.06.03 OucumnamHel (Mogynm)" OCHOBHOW
npocdpeccroHanbHon obpasosatensHol nporpamMmbl 01.04.04 "MpuknanHas matemaTvka (BelumcnmtensHas reometpums u
BbICOKOMPOU3BOANTENbHbIE BEIYMCNEHUS)" 1 OTHOCUTCS K AUCLIMIAIMHAM MO BbIOOPY.

OcBauBaeTcs Ha 2 Kypce B 3 CeMecTpe.

3. O6bem gucumnanHbl (MOOyns) B 3a4eTHbIX eguHMLaX ¢ YKa3aHMeM KONMYyecTBa YacoB, BbloeNIeHHbIX Ha
KOHTaKTHyI0 paboTy obyuyaloLLuxcs ¢ npenopasaresnem (Mo BUAAM yuyeOHbIX 3aHATUI) U HA CaMOCTOSATE/IbHYIO
paboTy obyualomxcs

Obwas TpynoeMKOCTb AUCLMMAUHBI COCTaBNSET 4 3a4eTHbIX(ble) eanHuL(bl) Ha 144 yaca(os).

KoHTakTHasi paboTa - 36 yaca(os), B TOM 4ucne nekuuu - 0 yaca(os), npaktndeckne 3aHatus - 0 yaca(os), nabopatopHblie
paboTbl - 36 Yaca(oB), KOHTPOSNb caMocTosiTeNbHOM paboThl - 0 Yaca(o.).

CamocTositenbHas pabota - 54 4aca(os).
KoHTponb (3a4éT / ak3aMeH) - 54 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONS ANCLUMNNHBIL: 3K3aMeH B 3 ceMecTpe.

4. CopepXxaHue ouCUUNNUHbI (MOAYNSA), CTPYKTYpPMpPOBaHHOE MO TeMaMm (pa3penam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KONTMYecTBa akageMUYecKnx 4acoB U BUOOB y4eOHbIX 3aHATUN

4.1 CTpyKTypa U TeMaTU4eCKui nnaH KOHTaKTHOW M CaMOCTOSITENbHON paboThl MO AUCLMNNIUHE (MOAYNIO)
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Buabl n yachbl
KOHTaKTHOW paboThbl,
Paspenbl pucumMnavHebl / WX TPyAOEMKOCTb CamocTosiTenbHasi
N Moayns Cemectp (B yacax) paborta
MpakTuyeckuellabopaTtopHble
Jlekumn 3aHATUSA pabortbl
Buabl n yachbl
KOHTaKTHOW paboTbl,
Paspenbl gucumnnuHbl / WX TPyAOEMKOCTb CamocrosiTenbHasi
N Moayns Cemectp (B yacax) pa6ota
MpakTuueckuelaboparopHble
Jlekumn 3aHATUSA paboTbl
Tema 1. TexHonormna OpenMP.
1. OCHOBHblEe NOHATUSA 1 ONpeLeneHns. 3 0 0 10 10
Tema 2. KOHCTpyKUMKM pasneneHns
2. paboT NTepaunoHHOro Tuna. 3 0 0 10 10
3 Tema 3. Onepaumun CUHXpOHM3aUUn 3 0 0 8 17
4.2 ( )
Tema,1 T?Mﬁlﬁ&?ﬂéﬁ%ﬁﬁ'ﬁiﬂﬁ%%le rloHsTMs W onpeaenenms, 8 17
Kpatkgg,l gm @ﬁﬁWMé‘T&?&fﬁMﬁ 1 0bna¢tb npumgHeHns. OCHOBHbIE NOHSATWS U onpeneneHus. CpeacTsa
pe,ﬂ, IPUDG.I‘IVI)‘I NUNMTIVITALVIVE VI odl bel\a IIG'IGIIIICIIDI‘I J;I IIPUI IAIVIIVIDT . PVAIU,U,UIID DIimrro7moerTviAa "Dc -DIIUI'IVIU \JIIVI71I'IVIU".
Crpyk fporpammbl OpenMP. MHnumnanuspumsa nappingbHpix NoTogos. Onpenenexge HoMepa NoToKg4M
KonuyecTBa NoToKoB. PasrpaHuyerune goctyna K nepeNieHHbIM. KOHCTpyKUMK pd3aeneHus pabot He MTepalMoHHOrg

Tna. Popmart 3anvcu aupekTms. dupektusbl sections u single.
Tema 2. KoHCTpykuum paspeneHus paboT utepauMoHHOro tmna.

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.

OpraHuzauusi caMocTosTenbHon paboTbl 0ByHaroWUXCS pernaMmeHTMpyeTcsl HOPMaTUBHBIMU LOKYMEHTaMU,
y4ebHO-MeTOANYECKON NUTepaTypoii N aNEKTPOHHLIMM 0Bpa3oBaTeNibHbIMU Pecypcamm, 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

A
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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 "TexHonorum OpenMP" -
https://teams.microsoft.com/l/team/19%3ae3da67c43da4467390b74858b3bd057d%40thread.tacv2/conversations ?groupld=f48:

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.

aK3aMeH Mpun NOAroToBKe K 9K3aMeHy 0byyalowweMycsi PeKOMeHIyeTCsi COCTaBWTb MiaH npoLecca NoaroToBKy,
BK/IIOHAIOWEN N3y4eHne, MOBTOPEHNE, CUCTEMaTU3aumto, Nornyeckyro 06paboTky matepuana,
MOLrOTOBKY K BbIMOMHEHUIO MPaKTUYECKUX 3a4ay N0 TeMam AUCLMMNIVHBI, a TakXe CocTaBneHne
CrnrcKa BO3MOXHBbIX LOMONHUTENbHbBIX BOMPOCOB 1 3aAaHuii. Ha ak3ameHe oueHVBaeTCs BnaneHue
maTepuanom obyyatowero, ero CUCTEMHOE OCBOEHME, CMOCOBHOCTb MPUMEHSITb HYXXHble 3HaHUS,
HaBbIKV 1 YMEHUS NP aHanm3e NpobnemMHbIX CUTyaumnii U pelweHnn NPaKTUYECKUX 3aaHuii.

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).

KomnbioTep v npuHTEp ONs pacneyaTky pa3naToyHbiX MaTepuanos.
KomnbioTepHbii knacc.

12. Cpeﬂ,CTBa apgantauuv 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 TEKCTOBOW BEpPCHM NOBOro HETEKCTOBOrO KOHTEHTA ANS €0 BO3MOXHOro npeobpasoBaHns B
anbTepHaTVBHbLIE (POPMbI, yO0OHbIE NS Pa3NNYHbIX NOfb30BaTENEN;

- CO3[aHWe KOHTEHTA, KOTOPbI/i MOXHO NPeACcTaBUTb B Pa3nnyHbIX Buoax 6€3 notepn AaHHbIX UK CTPYKTYpb,
npenycMOTPETb BO3MOXHOCTb MacwTabrypoBaHus Tekcta v nsobpaxeHuii 6e3 notepm kayecTsa, NpeaycMoTpeTb
LOCTYMHOCTb YNPaBNeHUs KOHTEHTOM C KnaBmaTypbl;

- cO3[aHvie BO3MOXHOCTE AJis 06y4atoLMxcsl BOCIPUHUMATb OLHY M Ty XXe MHPOPMaUMIio U3 PasHbIX UCTOYHIKOB -
Hanpumep, Tak, 4Tobbl LA C HAPYWEHWUSMI Clyxa NonyyYani MHGOPMALIMIO BU3YalbHO, C HAPYIUEHWSIMU 3PEHUS -
ayamanbHo;

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

- NpuMeHeHne oNCTaHUMOHHbIX o6paaoBaTeanb|x TEXHONOrnin ang nepegayv MHgopmauumn, opraHndauum pasnnyHbix
hopm I/IHTepaKTVIBHOIz KOHTaKTHOM pa6OTbI o6y'-|a|ou4er009 C npenogaearenem, B TOM Hucne Beﬁl/lHapOB, KOTOpPbIE MOTyT
6bITb MCMONb30BaHbI AJ15 npoeeneHmnsa BupTyanbHbIX NeKUMin ¢ BO3MOXHOCTbIO B3aUMOOENCTBUSA BCEX y4aCTHUKOB
ONCTaHUMOHHOIo O6y‘-IeHI/IFI, npoeeneHmns CeMmHapoB, BbICTyMJIEeHNA C AoKnagamm 1 3allTbl BbIMOTHEHHbIX pa60T,
nposeneHmnsa TpeHNHros, opraHn3aunm KONNEKTUBHOW pa6OTbI;
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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;

- NPOLONXMNTENBHOCTU BbICTYMEHNS 0ByyatoLerocs Npu 3awmTe KypcoBoi paboThl - He 6onee Y4em Ha 15 MUHYT.
Mporpamma cocTaBneHa B cooTBeTcTBUM ¢ TpeboBaHuaMu GIrOC BO 1 yyebHbIM nnaHom no HanpasneHuto 01.04.04

"MpuknagHas Matematuka" n MarmcTepckor nporpamMme "BolumcnutenbHas reoMeTpus U BbICOKONPON3BOANTENbHBIE
Bbl4MCNIEHNS".
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
61.B./[1B.06.03 Tex+Honorun OpenMP

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

HanpasneHnne nogrotosku: 01.04.04 - [puknagHas matematunka

Mpodpmnb NOAroTOBKMW: BblincnnMTenbHas reOMETPUSA U BbICOKONPOU3BOANTENbHBIE BbIYUCAEHNS
KBanvdprkaums BbINyCKHMKA: MArmcTp

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

OcHoBHas nuTeparypa:

1. BopayHos, C. B. MpakTrkym no napannenbHoMy NporpamMmmpoBaHuio: yiebHoe nocobue / bopayHos C.B. -
CaHkT-leTepbypr: BXB-MeTepbypr, 2017. - 236 c. - ISBN 978-5-9909805-0-1. - TekcT : anekTpoHHbIi. - URL:
https://znanium.com/catalog/product/978561 (nata obpaieHns: 18.03.2020). - Pexxum pocTyna: no noanmcke.

2. ®epotos, V. E. Monenn napannenbHoro nporpamMmmpoBaHus: npaktnyeckoe nocobue / Penotos W.E. - Mocksa:
COJNIOH-Mpecc, 2017. - 392 c. - (BubnnoTteka npodpeccmoHana). - ISBN 978-5-91359-222-4. - TekCT : 3NEKTPOHHbI. -
URL: https://znanium.com/catalog/product/858609 (nata obpaweHus: 18.03.2020). - Pexxum gocTtyna: no noanmcke.

3. Kapenosa, E. 1. OcHOBbI MHOFOMOTOYHOIO 1 NapannensHOro NporpamMmmnpoBaHns: yuebHoe nocobue / Kapenosa E.[.
- KpacHosipck: Cubupckuin doenepanbHbiii yHuBepcutet, 2016. - 356 c. - ISBN 978-5-7638-3385-0. - TekcT :
anekTpoHHbIi. - URL: https://znanium.com/catalog/product/966962 (nata obpauweHuns: 18.03.2020). - Pexum goctyna:
no NoAmnucke.

JononHuTtenbHas nuteparypa:

1. BoesoauH, B. B. MapannensHole BbluncneHusi: nocobue / BoesoanH B.B., BoesoaunH B.B. - CaHkT-NeTepbypr:
BEXB-Metepbypr, 2015. - 603 c. - ISBN 978-5-9775-1860-4. - TeKcT : aneKTPoHHbIiA. - URL:
https://znanium.com/catalog/product/940115 (nata obpaweHusi: 18.03.2020). - Pexxum pocTtyna: no noanucke.

2. XabubynnuH, . LLl. MporpaMMupoBaHne Ha S3blke BbICOKOrO ypoBHS C/C++: y4ebHoe nocobue / Xabubynnux A.LU. -
CaHkT-leTepbypr: BXB-MeTepbypr, 2006. - 499 c. - ISBN 5-94157-559-9. - TekcT : anekTpoHHbii. - URL:
https://znanium.com/catalog/product/356906 (nata obpaiieHns: 18.03.2020). - Pexxum pocTyna: no noanmcke.

3. MnewwnHcknin, H.B. MHOronpoLecCopHbIE BbIMUCUTENbHBIE KOMMAEKCHI. TEXHONOrMK NapannensHoro
nporpamMmmpoBaHus: yyebHoe nocobue / H.B. Mnewwnncknii, U.H. MnewwnHcknii . - KasaHcknii coenepanbHbilit
yHuBepcuteT, 2018. - 80 c. - TekCT : anekTpoHHbINA. - URL:
http://dspace.kpfu.ru/xmlui/bitstream/net/118048/-1/F_mcc18a.pdf (nata obpaweHuns: 18.03.2020). - Pexum goctyna:
OTKPbITbIN.
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lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
61.B./[1B.06.03 Tex+Honorun OpenMP

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

Hanpasnenne nogrotosku: 01.04.04 - [puvknagHas matemaTtuka

Mpodomnb noaroTosku: BelyucnntenbHas reoMeTpus 1 BbICOKONPOU3BOANTENbHbIE BbIYUCIEHNS
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

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.




