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Conep:xanue

1. TlepeueHb IMIAHUPYEMBIX PE3YJIbTATOB OOYUYEHHUS 110 AUCHUIUIMHE (MOYJI0), COOTHECEHHBIX C IUIAHUPYEMBIMH Pe3yJIbTaATaMU
ocsoenus OIIOIT BO

2. Mecro pucuuruidasl (MoayJist) B crpykrype OITOIT BO

3. O0beM AUCLMIUTHHBL (MO/YJIsI) B 3a9YETHBIX €OUHULIAX C YKa3aHHEM KOJIMIECTBA YacOB, BbIICICHHBIX HA KOHTAKTHYIO paboTy
00yUaIIMXCs C TpernoaBareseM (1o BuiaM YUeOHbIX 3aHSATUN) ¥ HA CAMOCTOSITENIbHYI0 paboTy 00y4YaloIIuXcst

4. CopeprkaHue TMCUMIUTMHBL (MOJIYJIs1), CTPYKTYPUPOBAHHOE MO TeMaM (pa3fesam) ¢ yKa3aHHeM OTBEJEHHOrO Ha HHX
KOJIMYECTBA aKaJEMUUYECKUX YacOB M BUIOB YUEOHbBIX 3aHATHIA

4.1. CTpyKTypa ¥ TeMaTUYECKHI IJIaH KOHTAKTHOW U CAMOCTOSTEIbHOM pabOThI MO TUCIUILTHHE (MOJIYJII0)

4.2. CopepxaHuie AUCIUTLTAHBI (MOJTYJIs1)

5. TlepeueHpb yueOHO-METOAMUYECKOTO 00eceYeHH s /ISl CAMOCTOSATEIbHOM paboThl 00YYAOIIMXCS O JUCIUILTMHE (MOJYJIIO)

6. ®OH/1 OIIEHOUHBIX CPEACTB MO AUCIUILTIHE (MOYJTIO)

7. TlepeueHb UTEPaTyphl, HEOOXOJUMOM [J151 OCBOCHHS JUCHUILIMHBL (MOYJIs1)

8. IlepeueHnb pecypcoB HH(POPMAIIOHHO-TEJICKOMMYHHUKAIIMOHHON ceTr "VIHTepHeT", HEOOXOAUMBIX TSI OCBOCHUS AUCLIATUTAHBI
(Mopyns)

9. Meroauueckue yKazaHusi JUist 00Y4YaOIUXCsl TI0 OCBOESHUIO JTUCIMIUTUHBI (MOJIYJIs1)

10. Iepeyenb HMPOPMALIMOHHBIX TEXHOJIOTHIA, UCTIONB3YEMbIX MTPU OCYIIECTBIEHUH 00pa30BaTe/IbHOTO MpoLiecca 1o
JMCLUILIMHE (MOJYJII0), BKJIIOUAs MepedeHb MPOrpaMMHOro oOecrieveHrst 1 MH(POPMALIMOHHBIX CIIPABOYHBIX CHCTEM (TIpH
HEOOXOJUMOCTH)

11. Onucanue MaTepuaibHO-TEXHUYECKOUN 0a3bl, HEOOXOIUMOM JIIsl OCYILECTBIEHHS 00pa30BaTeIbHOTO MPOIIecca Mo
JUCLIUIUIAHE (MOAYJIIO)

12. CpeactBa agantanyy npenojaBaHust AUCHUIUIMHBL (MOAYJIs) K TIOTPEOHOCTSIM 00YYaIONIMXCsl UHBAJIMIOB U JIUL] C
OrpaHMYCHHBIMU BO3MOKHOCTSIMU 3[J0POBBS

13. ITpunoxenue Nel. PoHJ OLIECHOUHBIX CPEICTB
14. Tpunoxenune No2. [lepeueHsb uTepaTypbl, HEOOXOAUMOM /ISl OCBOSHUSI TUCHMIUIUHBI (MOJ1YJIs1)

15. TIpunoxenue Ne3. IlepeyeHs HH(MOPMALIMOHHBIX TEXHOJIOTUIA, UCMIOJIBb3YEMBIX AJI1 OCBOEHHS JUCLMILIAHBI (MOAYJIA),
BKJIIOYAsI TIepeveHb IIPOrpaMMHOT0 oOecriedeHHs 1 MH(POPMAIMOHHBIX CIIPABOYHBIX CHCTEM
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[IporpamMmy IrictMIUIMHBL pa3padoTain(a)(u): JoUeHT, K.H. MapkuHa A.I'. (kadesapa npukIaJHONH MaTEMaTHKK U UCKYCCTBEHHOTO
VHTEJUIEKTa, OT/IeJIeHHe IPUKJIAAHON MaTeMaTHKu U nHpopmaTtukn), AngGMarkina@kpfu.ru ®enoros I1LE.

1. IlepeyeHb MIIAHNPYEMBIX Pe3yJIbLTATOB 00YUEHHs MO JUCIHHUILIAHE (MOIYJII0), COOTHECEHHBIX ¢ INIAHUPYEeMbIMHI
pe3yabTaTamu ocsoenust OIIOII BO

OO6yyarnImuiics, OCBOUBIINE QUCIWIUTUHY (MOJYJIb), JOJIKEH 001a1aTh CJICAYIONMMA KOMITETCHITASIMU:

Mudp PacuudpoBka
KOMIeTeHIIN npuodperaeMon KOMIeTeHIINH
IK-3 CriocoOeH PUMEHSITh 3HAHUsI ¥ METO/IbI IUCIIMILIMH €CTECTBEHHO-HAYYHOTO 1

MaTEeMaTUIECKOro [IMKJIA TIPH MPOBE/ICHUH HAYYHBIX MCCIIE0BAHUI, B TOM YHCIIe
MaTeMaTUYECKOTrO ¥ KOMITBIOTEPHOTO MOJIEIUPOBAHUS ¥ BHICOKOIIPOU3BOAUTEIBHBIX
BHIYMCIIEHUI

IIK-4 Pa3paboTtka, oTyajika, pepaKTOPHHT MTPOrPaMMHOTO KO, 6a3 JaHHBIX, HH(DOPMAITMOHHBIX
[pECYpPCOB; POEKTHPOBAHUE M MHTETPaLlisl TPOrPAMMHOTO 00ECTIeUeHNsI, YIIpaBIeHe
rpoekTaMu B oomactu UT

OO6yyarnmuiicss, OCBOUBIINI JUCHATUTAHY (MOLIYJIb):
HoyokeH 3HATh:

- OCHOBBI JIUCLIMILIMH €CTECTBEHHOHAYYHOI'O U MAaTEMaTUYECKOro LMKJIa, METObl ¥ IIPUHLMIIBI MATEMATUYECKOT O,
KOMIBIOTEPHOT'O MOJICTUPOBAHUS U BBICOKOIIPOM3BOIUTENBHBIX BHIUMCIEHHI, CPEICTBA U METO/IBI MTOJTyYEHHs HOBBIX
HayYHBIX 3HaHWH, CIIOCOOBI 1 METO/Ibl aHAJIM3a ¥ 00OOIIEHH S TTOJYYSeHHBIX HAYUHBIX IAHHBIX, COBPEMEHHBIC
HMH(pOPMALIMOHHbIE TEXHOJIOTHH;

- IpUEMBI pa3pabOTKH U OTJIA/IKM POrPaMMHOT0 Koja; TexHosornio OpenMP 1 A3bIKM TPOrpaMMUpPOBaHUsI, CPEbI
Ppa3paboTKH, CTaHIAPTHBIE OMOIMOTEKH SI3BIKOB IIPOrPAMMHPOBAHHS, COBPEMEHHBIE KOMITUIISITOPBI, OTJIAJUYNKH 1
OITHMM3ATOPBI TPOrPAMMHOTO KOJa;

- TEOPETUYECKHE OCHOBBI, METOJIBI, CPEJICTBA U CIOCOOBI TIPOBEPKU Pa0OTOCIOCOOHOCTH, pehaKTOPHUHTA U ONTUMHU3AIIUN
NPOrPaMMHOTO KOJIa, METOJIbI ABTOMATUIECKOM M aBTOMATU3MPOBAHHOI MPOBEPKH pabOTOCIIOCOOHOCTH MTPOrPAMMHOTO
obecIieyeHus;

- METOJbl ¥ CPEJICTBA Pa3padOTKU MPOrpaMMHOI0 00eCIIeYeHH s], IIPOSKTUPOBAHNS IPOrPAMMHBIX MHTEP(ENHCOB, OCHOBHbBIE
MIPaKTHYECKUE IPHEMbl MHTETPALlK IIPOrPAMMHBIX MOJyJIed M KOMIIOHEHT, BKJIIOYast KOMIIOHEHTHI, PEJIN30BaHHbIX C
TIOMOIIIBIO Pa3HBIX SI3BIKOB M TEXHOJIOTHI IPOr PAMMU POBAHHSI;

- OCHOBHBIE [TPUHLIUIBI X TEXHOJIOTUM YIPaBJIEHUS IPOEKTAMU, OCHOBBI CUCTEMHOT'0 aIMUHUCTPUPOBAHHUS1, OCHOBBI
KOH(pUTypaLIIOHHOT'O YIIpaBJIeHUs!, METObl (POPMUPOBAHUST U B3aUMOJIEHCTBUS MIPOEKTHBIX KOMaH].

JoKeH yMmeTs:

- IPUMEHATH 3HAHUS €CTECTBEHHO-HAYYHOI'O 1 MAaTEMATUYECKOI'0O IIMKJIA MPU MTPOBEAEHUN HAYyYHBIX PICCJ'[C,I[OBaHPIfI;

- IPOBOAUTH MATEMATUYECCKOEC, KOMIIBIOTEPHOE MOACJIMPOBAHUE Y BLICOKOITPONU3BOAUTEIbHBIC BLIYUCIICHUS C
HCHOJIb30BAHUEM CIICTUAIM3UPOBAHHOT'O HO, COBPEMEHHBIX TPOTrPAaMMHBIX IIPOAYKTOB U METOJOB CUCTEMHOTI'O IMMOAXO0A4;

- TIOJTy4ath ¥ 00pabaThIBaTh MH(POPMALMIO U3 PA3IMYHBIX UICTOYHUKOB, BECTU CAMOCTOSITEIBHO MJIM B COCTABE TPYIIIIbI
Hay4HBII TOUCK, UCTIONIb3Y CIIeLUAIbHbIE CPEACTBA ¥ METObI ITOJyYeHHsT HOBBIX 3HAHUI, 00paOaThIBaTh M aHAJM3HUPOBATD
Ppe3yJIbTaThl HayYHO-UCCIIEJOBATENbCKUX PadoT;

- IPUMECHATb BI)I6paHH]>Ie A3BIKW ITPOTrpaMMUPOBAHUSA U TEXHOJIOTUIO OpenMP I HalTMCAHW A MPOrpaMMHOI'O KOJa,
UCIIOJIb30BATh BbI6paHHyIO cpeny nporpaMMupOBaHusl, BbISABJIATH OIIMOKH B MNPpOrpaMMHOM KOZE;

- IPUMEHSATh METO/IbI ¥ IPUEMBI OTJIAAKH POrPAMMHOTO KOJIa, IPHUMEHSITh COBPEMEHHbIE KOMITMJIATOPBI, OTJIQAINKU U
ONTUMH3ATOPBI IPOrPAMMHOTO KOJJa, COCTABJIATh IIAH CLIEHAPHUsI POBEPKU pabOTOCIIOCOOHOCTH POTrPAMMHOTO
ofecrieyeHHsI 1 Ha OCHOBaHMM aHAJIM3a pe3yJIbTaTa MPOBEPKH CTPOUTH IUIaH MOAM(DHKAIIMK IPOrPaMMHOr0 obecriedeHusl,
MIPUMEHSATh METOBl U CPEeJICTBA [UIsl pepaKTOPUHTa U ONITUMU3ALIMHI ITPOrPAMMHOTO 00eCIIeUeHH S,

-TIPUMEHSATh METO/IBl M CPEJICTBA IIPOEKTHPOBAHMS IPOIPAMMHOTO 0OecieueH s, IPOrPaMMHBIX MHTEP(ENCcOB, TPUMEHSTh
METOJbI M CpeJicTBA COOPKH MOJyJIel M KOMITOHEHT ITPOrPaMMHOT0 00eCTIeYeHHsI B TPOrPaMMHBIN MPOJLYKT, MHTETPHUPOBATh
Pa3sHOPOAHOE IPOrpaMMHOE 00eCTIeUeHHE;

- IVIAHUPOBaTh padoThI B MpoekTax B oonact T, KOHTPOJIMPOBATH BBHINOJIHEHUE PadoT, pa3padaThiBaTh INIAHOBYIO
JOKYMEHTALMIO U OTYETHOCTD, IIPOBOUTD AyAUT KAYeCTBA B IIPOCKTAX.

I[OJ'DKCH BJIagCTh:

SAEKTPOHHBH
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- OIILITOM IPUMEHEHU A 3HAHUN €CTECTBEHHO-HAYYHOI'0 U MAaTEMAaTUYECKOI'O IUKJIA, OIILITOM MaTeMaTU4€CKOro,
KOMIILIOTEPHOT'O MOJCIMPOBAHUA U TPOBEACHN A BBICOKOITPOU3BOAUTEIIbHBIX BBIYHCJIEHUH C UCMOJIb30BaHUEM
CIIEUATU3UPOBAHHOT'O [0 un METOJ0OB CUCTECMHOI'O ITOAX0/Ja, OIIBITOM aHaJIu3a 1 0606L[ICHI/IH Hay‘IHOﬁ I/IHCI)OPMEIIII/II/I,
OINbITOM HAaYy4YHOI'O MMOMUCKA U MPOBEACHUA HAYUHbIX I/ICCJIG,HOBaHI/IfI, HCIIOJIb3YyA COBPEMEHHbBIE HHCbOpMaL[PIOHHbIC
TEXHOJIOI'H;

- OIIBITOM Pa3pabOTKU U ONTUMM3ALMH POrPAMMHOIO KO/IA, HaBbIKAMM aHAJIN3a ¥ POBEPKH UCXOIHOIO MPOrpaMMHOIO
Kofa;

- HaBbIKaMH OTJIAIKW ITPOTrpaMMHOI0 KO/Jla Ha YPOBHE IMMPOTPpaMMHBIX Monyneﬁ, MEXKMOYJIbHbIX B3aPIMO,HefICTBHfI u
B3aHMOHeﬁCTBHﬁ C OKPYKEHHEM, OIBITOM UCIIOJIb30BAHUA A3BIKOB, CPE] MPOTrPaAMMHPOBAHUA U TEXHOJIOTUU OpenMP 5

- IPAKTHYECKUM OITBITOM MPOBEIEHHs TPOBEPKU pabOTOCIIOCOOHOCTH POrPAaMMHOT0 0OecriedeH s] CHCTEMHOTO 1
TIPUKJIQJHOTO YPOBHS PAa3HOH CTETEHH CJI0XHOCTH,

- IPaKTUYECKUM OIIBITOM Pa3pabOTKU MpoLeayp cOOPKU MOJyJIeil 1 KOMIIOHEHT IIPOrpaMMHOIO 0O€ecCIieYeH!sl, HHTErpaLiu
IPOrPaMMHBIX MOJLYJIEi M KOMIIOHEHT, PealM30BaHHbIX Ha PA3JIMYHBIX CUCTEMHBIX M IIPOrPaMMHBIX IIaTOpPMax, OIBITOM
NPOEKTHPOBaHMs 6a3 JaHHBIX, IPOrPAMMHBIX MHTEP(EHCOB U IPOrpaMMHOT0 00eCIIeYeHHUST;

- OMBITOM Pa3pabOTKH MJIaHA KOH(UTYPAIIMOHHOTO YIIPABJIeHHUs], YIIpaBaeH!sI COOPKOU MTPOrpaMMHBIX 3JIEMEHTOB,
Ha3HAYEHUsI U pacrpe/ieieHre PecypcoB, pa3padoTKY [UIaHA YITPABJIEHHUS IPOSKTOM M YaCTHBIX TUIAHOB (YIIPaBJICHUs
KauecTBOM PUCKaMM, COJlepKaHNeM | T.I1.) B oonactu UT.

,HOJ'DKCH AE€MOHCTPUPOBATDH CITOCOOHOCTh Y TOTOBHOCTb:

- pa3pa6aTbIBaTb IapaJuIeJIbHbIE aJITOPUTMbI PCIIICHNA 3a1a1 BBIYUCIIUTEILHON MATEMATUKH,

- oCyIIeCTBIIATh 9 (PEKTUBHYIO aAaNTAIINIO TOC/IEI0BATEIBHBIX IIPOrPAMM 101 MHOTOIIPOLIECCOPHBIE CUCTEMBI C O0LIEH
MaMSTBIO.

2. Mecto guctummasl (MoayJist) B ctpykrype OIIOII BO

Hannast qucrmruivHa (MOmyib) BKModeHa B pazaen "B1.B.JIB.04.01 Jucturumiabt (MOmym)" OCHOBHOH MpodecCHOHATEHON
oOpasoBarenbHON porpammsl 01.04.02 "[IpuknagHas maTemarrika U nHGopMaTuka (VICKyCcCTBEHHBIN MHTEIUIEKT U
CYIEPKOMITBIOTEPHBIE BEIYMCIICHHUS)" M OTHOCHTCS K JUCHMIUTMHAM 1o BbIOopy actu OITOIT BO, dopmupyemMoli yyacTHUKaMU
00pa30BaTe/IbHBIX OTHOIICHHUH.

OcBauBaetcsi Ha 2 Kypce B 3 cemecTpe.

3. O6'beM qUCHHMILIHHBI (MOYJIsI) B 3a4€THBIX € JHHHIAX C YKa3aHNEM KOJIHYeCTBA YacoB, Bbl/IeJI€eHHbIX HA
KOHTAKTHYIO padoTy 00y4amImuxcsa ¢ npemnogasarejemM (110 BHAAM Y4eOHbIX 3aHATHII) H HA CAMOCTOATEbHYIO
patdoTy 00y4aromuxcs

OO01mas TpyJOeMKOCTb AUCHUILIMHBI COCTABIISIET 2 3a4eTHbIX (ble) eTuHUII(bl) Ha 72 Yaca(oB).

KonraktHas padora - 34 yaca(oB), B ToM uwciie Jiekiun - 0 gaca(oB), mpakTudeckue 3aHATus - 0 yaca(oB), 1abopaTopHbIe
padoTh! - 34 yaca(oB), KOHTPOJIb CAMOCTOSITETbHON paboTh! - ) Jaca(oB).

CamocrositesibHast pabota - 38 vaca(oB).
KouTposns (3auér / x3amen) - 0 yaca(oB).
dopma poMeRyTOYHOTO KOHTPOJISI JUCIMILIMHBL: 3a4eT B 3 cemecTpe.

4. Conep:xaHue JUCHUILIAHBI (MOIYJIsI), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3/ejaM) ¢ yKa3aHneM 0TBeJeHHOro Ha
HHUX KOJHYECTBA aKaA€MHYE€CKUX YaCOB U BU10B y‘leﬁﬂbIX 3aHﬂTI/II7I

4.1 CTpykTypa 1 TeMaTH4€eCKHIl IUIaH KOHTAKTHOM U CAMOCTOATEJbHON PA6GOThI N0 AU CHHUILIHHE (MO/IYJIIO)

Bujabl 1 yackl KOHTaKTHOI PadoTHI, Camo-

HX TPYAO0EMKOCThb (B yacax) cToH-

N Pazean! qucuuminnbt / Ce- Texuun, lexnun|lIpaxTu-[lIpaktu-JIadopa-Iaopa-| TeJIb-
Moay.Jist MECTP| Bcero | B 3JI. | YeCKHe | YeCKUe |TOPHBIE [TOpHbIe | Hasd
¢dopme BansTHA,| B3J. [padoThl,| B 3. pa-

Bcero | cpopme | Bcero | cpopme | Oora

1 Tema 1. Texnonoruss OpenMP. OcHOBHBIE TIOHATHS

3 0 0 0 0 8 0 7
1 OTpenesIeHHs.
7 Tema 2. KoHcTpykuuu pazzaeneHus pabot 3 0 0 0 0 10 0 9
UTEepPaLMOHHOIO THIIA.
3 Tema 3. Oneparuu CHHXPOHU3AIUH PadoT. 3 0 0 0 0 8 0 10

3AE
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Buapl 1 yachl KOHTAKTHOW PadoThl, Camo-

HX TPYJ0E€MKOCTH (B 4acax) CTOSI-

N Pazmeant qucuumimnnb / Ce- Iexmun,Texmmu|lIpakTu-[IIpaktu-/Iadopa-/Iadopa-| Teab-
Mo ayJist MECTP| Bcero | B3J. | 4YecKHe | YyecKHe |TOpPHBIE |TOpPHbIe | Hasd
¢dopme BaHaTHsA,| B 3J. |[pabdoThL,| B3I pa-

Bcero | cdopwme | Bcero | ¢popme | 00Ta

Tema 4. IIpumenenue texnonorun OpenMP B
4. |pemreHnu 3agay BHIYMCIUTEIBHON MaTEMATHKU 3 0 0 0 0 8 0 12

1Toro 0 0 0 0 34 0 38

4.2 Cogep:xkanne JUCIHUATLITHHBI (MO TyJIs1)
Tema 1. Texnogoruss OpenMP. OcHOBHbIE NOHATHS U ONIPeJeeHus].

Kparkas ucropust pazsutuss OpenMP u o6nacts npumvenenns. OCHOBHbIE IOHATHS 1 onpenenenus. Cpeacrsa
PeIaKTUPOBaHMsI, KOMITWJISALMHN U 3aITyCKa MapaulesIbHOM IporpaMMbl. Mofiesb BBINOJHEHN ST " BETBIICHNE-CIIUsIHIE .
CrpykTtypa nporpamMmmMel OpenMP. Nnnnmanmszanys napaiieabHbX NI0ToKoB. OnpeesieHre HoMepa NOTOKa U KOJTMYeCTBa
MOTOKOB. Pasrpannyenne nocryna K nepeMeHHbIM. KoHCTpyknmm paszaenenus paboT He nTeparoHHoro tuma. dopmar 3armicu
IupeKTuB. [JupekTuBsl sections u single.

Tema 2. KoncTpyknuu pa3/jiejieHdsi pa6oT UTepPalMOHHOT0 THIA.

®dopmar 3anucu JUpeKTHB KoHcTpykiuu parallel for. Pacnipegenenue ntepauumii IuKiIa Mex 1y HOTOKaMH BHYTpU
napauiesibHol obnact. CTaThieckoe U JUHaMUYecKoe pacripesenenre nrepamil. Koncerpykuus reduction. Obmactu
BU/IMMOCTH TIEPEMEHHBIX BHYTpY KOHCTpyKImi parallel for u reduction. [lapamrensaas 06paboTka OTHOMEPHBIX M IByMEPHBIX
MaCCHUBOB.

Tema 3. Onepanuu CHHXpPOHU3AIMU PadoOT.

Hcnonb3oBaHue aToMapHbIX onepaiuit. O6paboTKa MaCCHBOB C IIOMOIIIBIO aTOMAPHbIX onepanuii. CHHXpOHU3AIMSI TTOTOKOB
BHYTpPH NapajuiesibHO# o6actu. BapbepHast cuHXpoHu3anust. Vcronp30BaHue KPUTHIECKUX CEKIIUI B KAUeCTBE MeXaHU3Ma
CHHXPOHHM3AIMHU MOTOKOB. OCOOEHHOCTH CHHX POHHM3AIIMK IOTOKOB Ha MpHMepax 00pabOTKU IBYMEPHBIX M OTHOMEPHBIX
MAacCCHBOB B NTapajlIeJIbHON 00JIaCTH.

Tema 4. Ilpumenenue Texnogorun OpenMP B pemeHun 3a7a4 BbIYUCIUTEJILHOH MaTeMaTUKHU

PazpaboTka napanienbHoi IporpaMmBbl TSl pelieH s 3a/1a9 BBIYUCIUTEILHOW MATEMAaTHKKA Ha MHOTOIIPOIIECCOPHBIX CUCTEMax
¢ obmeit mamaTho. [TpuHIHUITE pa3padoTKY Napasuie bHbIX aJITOPUTMOB. AHAJIM3 BHYTPEHHEN CTPYKTYPHI JITOPUTMA U
BbIsIBJIEHHE Mapayuienn3ma. Harmucanne 3(ppeKTUBHBIX MapauiebHbIX POrpaMM M BBITIOJTHEHHE alalTaluy
TIOCJIEJOBATENILHBIX ITPOrPaMM I10]] MHOTOITPOLIECCOPHBIE CUCTEMBI C OOIIEH MaMSIThIO.

5. IIepedyeHb y4eOHO-METOUUECKOT0 00€eCIeYeHHA UIA CAMOCTOSITEJbHOM Pa6oThl 00yJaIOMMXCs MO
JUCHUNINHE (MO/LYJII0)

CamocrosiTenbHas padoTa 00yJaloMXCsl BBITIOJIHIETCS M0 3aJaHHI0 U [P METOIMUYECKOM PYKOBOJICTBE ITperoiaBaresisi, Ho 6e3
€ro HermocpeAcTBeHHOro yuyactust. CamocrosiTenpHast paboTa MopasensieTcs Ha CaMOCTOATENbHYIO0 padoTy Ha ayIUTOPHBIX
3aHSITHUSX U HA BHEAYAUTOPHYIO CAMOCTOSITENbHYIO paboTy. CamocTosTesibHAs paboTa 00yYaIoMXCs BKIIIOYAET KaK ITOJHOCTHIO
CaMOCTOSITEJIBHOE OCBOEHHE OT/IEJIbHBIX TeM (pa3/esioB) UCUMIUIMHB, TaK U IPOPadOTKY TeM (pa3JiesioB), OCBaUBAEMbIX BO
BpeMs1 ayJUTOPHOI paboThl. Bo BpeMst camocTosiTebHON paboThl 00yJaloLIecst YUTAIOT U KOHCIIEKTUPYIOT yUeOHYI0, HAYYHYIO
Y CIIPaBOYHYIO JIUTEPATYPY, BHITIOJHSIIOT 33/IaHUs1, HATIPABJICHHBIE Ha 3aKpeIlIeHNe 3HAHUIA 1 OTPaOOTKY YMEHUI 1 HaBBIKOB,
TOTOBSATCS K TEKYIIeMY U IPOMEKYTOUHOMY KOHTPOJIIO 1O JUCLIUILIIMHE.

OpraHu3aiysi cCaMOCTOSITETIbHON padoThl 00yYAIOIIMXCS perilaMeHTHPYeTCsl HOPMATHBHBIMH JIOKyMEHTaMHU,
y4eOHO-METOIMUYECKOH JIUTepaTypoil ¥ SJEKTPOHHBIMU 00pPa30BaTEIbHBIMK PECYpPCaMu, BKIIOYASL:

INopsanok opraHU3anuy U OCyIIECTBIEHNs 00pa30BaTeIbHON JeATeIbHOCTH M0 00pa30BaTeIbHBIM IIPOrPaAMMaM BBICILIETO
o0pa3oBaHus - MporpaMmam OakajaBpuaTa, IporpaMMaM ClelUaIMTeTa, IporpaMMaM MarkucTpaTypsl (YTBEPXK/IEH IPUKa30M
MuHucTepcTBa HayKu 1 BhIcIero oopaszoBanus Poccuiickoii @enepanyu ot 6 anpesst 2021 roga Ne245)

IMucemo MunuctepeTBa odpasoBanust Poccuiickont Peneparmu Nel4-55-9961un/15 ot 27 Hos16pst 2002 1. "O6 akTUBU3ALNN
CaMOCTOSITEJILHOI pabOTHI CTYAEHTOB BBICIIUX yY4eOHBIX 3aBe/ICHII "

VYcraB (eepanbHOrO rocyIapcTBEHHOI0 aBTOHOMHOTO 00pa3oBaTesbHOro yupexaenus "Kazanckuii (ITIpuBomKCKMiA)
(penepanbHbIil yHUBEpCUTET"

[paBuia BHyTpEHHEro pacrnopska (efepaabHOro rocy1apcTBEHHOr0 aBTOHOMHOTO 00Pa30BaTENIbHOTO YUPEKICHHS BBICLIIETO
npodeccuonanbHOro oopazosanus "Kazaunckuii ([TpuBomkckuit) denepaibHblii yHUBepcUTeT"

JlokanbHble HopMmaTHBHBIE akThl KazaHckoro (ITpuBosskckoro) deaepaibHOro yHUBEpCUTETa
OpenMP - https://www.openmp.org/
PARALLEL.RU - https://parallel.ru/tech/tech_dev/openmp.html
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6. ®OH/] OLIEHOYHBIX CPeICTB M0 JUCIUILIHHE (MOIYJII0)

DoHJ OIIEHOYHBIX CPEACTB M0 AUCHUIUIMHE (MOJIYJTI0) BKJIIOYAET OLIEHOYHBbIE MaTepHaJIbl, HAIIPaBJIEHHbIE Ha IPOBEPKY OCBOECHUS
KOMIIETEHIIHI, B TOM YMCIIe 3HAHUI, YMEHUI U HABBIKOB. POH/I OLIEHOUHBIX CPEJCTB BKJIIOUAET OLIEHOUHBIE CPEICTBA TEKYILEro
KOHTPOJISI ¥ OLICHOYHbIE CPE/ICTBA IIPOMEKYTOYHOM aTTeCTallly.

B (oHIe o1IeHOYHBIX CPENICTB COAEPKUTCS CIeAyoInas HHPOPMAITHS:

- COOTBETCTBHME KOMIIETEHIIMH [VIAHUPYEMbIM pe3yJIbTaTaM 00yueHusI 110 AUCLUILIMHE (MOJYJI0);

- KpUTepHH OlleHUBaHUS C(DOPMUPOBAHHOCTU KOMITETEHITHIA;

- MeXaHu3M (POPMHUPOBAHMS OLIEHKH M0 JUCHUIUTUHE (MOIYJIO);

- OTIMCaHWE MOPsIIKA IPUMEHEHUS | TIPOIIEAYPHI OIIEHIUBAHUS JITS KAKIOTO OICHOYHOTO CPE/ICTRA;
- KpUTEpHH OLIEHUBAHUS JJTs1 KaXJJOr0 OLIEHOYHOTO CPEJICTBA;

- COACPIKAHME OLUECHOYHBIX CPEACTB, BKJIIOYaA TpeéOBaHI/IH, MMPEeAbABIACMBIC K HeﬁCTBHHM 06yqa10u11/1xc5{, AE€MOHCTPUPYEMbBIM
pe3yJjibTaTaM, 3alaHuA pa3IMYHbIX TUIIOB.

DOH/1 OLIEHOYHBIX CPEACTB N0 AUCUMILIMHE HaxonuTcs B [Ipunoxenun 1 kK mporpaMMe AUCUMILIMHBL (MOIYJIIO).

7. IlepedeHnb JUTEPATYPhl, HEOOXO0JUMOM JJIsT 0CBOEHHS U CIUILINHBI (MO TyJIs)
OcBoeHMe TUCITUILIMHBL (MOJYJIsl) TIPEIOoIaracT u3y4YeHne OCHOBHOM ¥ JOMOTHUTEILHON yueOHO! TuTepaTypsl. JlutepaTypa
MOKeT OBITh IOCTYITHA 0OYJAOIIUMCS B OJTHOM U3 JIBYX BAPHUAHTOB (JIOO B OOOMX U3 HUX):

- B 9JIEKTPOHHOM BHUJIE - Y€pe3 JIEKTPOHHbIE OMOIHMOTEUYHbIE CUCTEMBI HA OCHOBAHUHM 3aKToueHHbIX KDY norosopos ¢
MPaBOOOJIAJATEISIMHU;

- B mevyaTHOM Bujie - B HayuHoit 6ubmmoreke um. H.U. JlobaueBckoro. OOydJaromiyecs mojy4yanT yIeOHyI0 JUTepaTypy Ha
aOOHEMEHTE IO YMTATEILCKUM OMJIeTaM B COOTBETCTBHU C TIPABHJIAMHK T0JIb30BaHUsI HaydHO! OHOINOTEKON.

DJIeKTPOHHbIE U3AHUSI JOCTYIHbI AUCTAHIIMOHHO U3 JII0OOH TOUKH MPU BBEJEHUH 00YYAIOIIMMCSI CBOETO JIOTHHA U [apoJisi OT
JIMYHOTO KaOuHeTa B cucteMe "DNeKTPOHHBbIH yHUBepcuTeT" . [Ipu HCoNb30BaHIM TEYATHBIX U3AaHUN OMOIMOTEUHbIN (hOH/T
JIOJDKeH OBbITh YKOMILIEKTOBAaH UMUK U3 pacuera He Menee 0,5 sx3emiuisipa (uist o0ydaonmxcs o PI'OC 3++ - He menee 0,25
9K3eMIUIAPa) KakKIOTO U3 U3JaHNI OCHOBHOM JIUTEPaTyphl M He MeHee 0,25 3K3eMIUIspa JOTIOHUTEIFHOM JIUTEpaTyphl Ha
KaXJ0ro 00y4aroierocsi U3 Ynclia Jull, OJHOBPEMEHHO OCBAaMBAIOIINX JAHHYIO AUCIUILIAHY.

[epeueHb OCHOBHOI M OTIOJHUTENBHON YUeOHOM IMTEpaTypbl, HEOOXOIMMOW ISl OCBOSHUS JUCIAIUTMHBI (MOJLYJIs), HAXOIUTCS
B [Ipunoxennu 2 k pabovel mporpamMmMe UCHMILTMHBL. OH MOJIEKUT OOHOBJICHHIO TPY N3MEHEHUH YCIIOBUiA 10roBopoB KOV ¢
npaBooOJIaAaTe sIMU JIEKTPOHHBIX M3/IaHWI U IPU U3MEHEHNH KOMIUTeKToBaHus (hoHnoB HayuHoi 6uommorexn KOV,

8. Ilepeuennb pecypcoB HH(POPMAIMOHHO-TEJEKOMMYHHUKANHOHHOI ceTH ""VIHTepHeT'', HE0OX0AMMBIX JIJIsI
OCBOEHHUS JUCITHILIAHBI (MO TyJIsT)

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/

Komanga MS Teams "Texunonorun OpenMP" -
https://teams.microsoft.com/l/team/19%3ae3da67c43da4467390b74858b3bd057d%40thread.tacv2/conversations ?groupld=f4824950-075

[MapannenbHoe nporpaMmmMupoBaHue ¢ ucnobzoBanueM OpenMP - https://www.intuit.ru/studies/courses/1112/232/info

9. MeTO,Z[I/I‘[eCKI/le YKazanua aJid Oﬁy'—la]O]J.(l/IXCﬂ 0 0CBOCHHUIO NTUCITUIIJINHbI (MOZ(yJIﬂ)

Bujg paéor MeTtoanueckue peKOMeH aluu

saboparopHbie | [Ipu BbIoIHEHMH TaOOPATOPHBIX paOOT HEOOXOJUMO HCIIOIBL30BATh TEOPETHUCSCKUI MaTeprall 13

padoThI [peIOKEHHOTO CIMCKA JTUTEPATyphl. Bee paboThl OpHEHTHPOBAHbI Ha MpUMeHeHHe TexHoJoruu OpenMP B
pa3paboTKe mapasulebHbIX IPOrPaMM [JIs1 PEIIEHHS 3aa4 BEIUUCIUTEILHOM MaTEMATUKH. Y YeOHBIN MaTeprall
0 KaXJI0H paboTe u3jaraeTcsi MogpoOHO M COAEPKUT HEOOXOJUMBbIE MOSICHUTE/IBHBIC CChIIKU U YYeOHbIE
npumepsl. TekyIye 3agaHus Ha 1a00paTOPHbIE PAOOThHI
BBIJAIOTCA KaXAYyI0 HEACIIIO Ha ITPAKTUYCCKOM 3aHATUM. Peam/l3au1/1$1 ﬂaHHOﬁ AUCHUIUIMHBI TpEAnoJiaract Kak
OYHOE, TaK U JUCTAHIMOHHOE (hopMy 0OyIeHHSI.

Crpanuua 6 u3 10.




ITporpamma mucimruiunsl "Texnonorus Open MP"; 01.04.02 "IIpuxianxas MaTemaTika U uH(OpMaTHKa".

Bujg paéor MeToanuyeckue peKOMeHIalu

€aMoCTOSI- 3ydeHue TaHHOTO Kypca Mpe1yCMaTPUBAET CUCTEMATUYECKYI0 CAMOCTOSITENIbHYIO Pa0OTy CTYIEHTOB HaJ|
TeJIbHas padoTa | TEOPETHYECKUM MAaTepHaIOM, TEKCTAMH PEKOMEH/IOBaHHBIX YUeOHUKOB U YUeOHbIX TocoOuit. OCHOBHOM LIeJIbIO
CaMOCTOSITEIIbHBIX 3aHATHI ABJISIETCS YIyOJIeHHOE N3YUYeHNe OCHOBHBIX MPUHIIUIIOB 1 METOJOB
pacnapasiieNMBaHus IPOrpaMM Ha MHOTOIPOLIECCOPHBIX CHCTEMax ¢ o0mielt namaTeio. I1pu padote ¢ yueGHBIMU
MpUMepaMi HeOOXOMMO HAYUIUThCS TIPOBOJUTH AHATN3 BHYTPEHHEH CTPYKTYPBI AITOPUTMA U BHISIBIISITh
BO3MOXHBIE yJaCTKH Mapayuiesu3ma. [Ipu NoaroToBKe K KaxaoMy 3aHSITHIO HEOOXOIUMO 00paTUThCS K
PEKOMEH/IOBAaHHBIM y4eOHBIM MocoOusiM. CaMOoCTosATEbHAS paboTa M0 U3YUSHHIO Kypca MPeAnoiaraeT BHe
AyIUTOPHYIO paboTy. DTl BHIIOIHEHUS CAMOCTOATENBHBIX padoT: 1. [TpocMoTp ydeOGHOro nocodust u

pazzena peKOMEHIyeMOro TeOpeTHYECKOro MCTOYHHUKA WM yueOHUKA. 3. BhIloNHeH e 3alaHui 1O TeMe U UX
KOMMEHTHUPOBAHUE.

pCKOMeHHyeMOﬁ JIMTEPATYPHI 110 TEME 3aJaHUA. 2. CocraBiieHue pe3me HpO'-II/ITaHHOI;'I TJIaBbl COOTBETCTBYIOLIIETO

3a4eT Ipu MOAroTOBKE K 3a4eTy 00Yy4aloIeMycsi peKOMEH/IYeTCsl COCTABUTS IUIAH MPOlecca MOArOTOBKY, BKIIIOYAIOIIen

u3y4eHue, MOBTOPEHUe, CUCTEMATHU3AIIMIO, JIOTUUECKYI0 00paboTKy MaTepualia, aHaJli3 MOy YeHHOM
rH(pOPMAIIMei C BHISIBIEHUEM BO3MOXKHbIX CJIE/ICTBHI M HESIBHBIX CBOMCTB OOBEKTOB, COCTABIICHHEM CITHCKA
BO3MOJKHBIX JIOTIOJIHUTENIBHBIX BOIIPOCOB U 33/IaHUM, IOAATOTOBKY K BBHIMOJHEHUIO MPAKTUYECKUX 3a/1a4 110 TeMaM
JTUCHUIUIAHEL.

10. ITepeyensb nH(QOPMAIMOHHBIX T€XHOJIOTHIA, HCIOJIb3yEeMbIX MPH OCYIIECTBJIEHHN 00Pa30BaTeJLHOT0 MpoIecca
o TMCHHILIIHE (MOIYJII0), BKJIHYAs MepedeHb MPOrpaMMHOro odecnedeHnst 1 HH(pOPMANMOHHBIX CIPAaBOYHbBIX
cucTeM (IpH HEO00XO0JUMOCTH)

[NepeueHb MHPOPMAIIMOHHBIX TEXHOJIOTUH, UCIOJIb3YEMBIX ITPY OCYLIECTBIEHUH 00pa30BaTEIbHOTO MPOLIEcca MO JUCIMILIIHE
(Momyn0), BKJII0Yas MepedeHb MporpaMMHOro odecrieueHus: 1 MH(MOPMALIMIOHHBIX CIIPABOYHBIX CUCTEM, MPEACTABIIEH B
[punoxenuu 3 k paboueil mporpamme JUCHMIUIAHBI (MOYJIST).

11. Onucanne MaTepuaIbHO-TEXHHYECKOM 0a3bl, HEOOXO0 MO JJIsI OCYIIECTBJIEHHs 00Pa30BaTeJbLHOT0
npoiuecca no JUCIHUILIIHE (MOIYJII0)

MaTepI/IEU'[LHO—TCXHI/I‘{CCKOC obecrieueHne 06pa30BaTe.III)HOFO mpouecca 1no AMCHuUIinHe (MO)lyIIK)) BKJIIOYAET B ceOs cienymomue
KOMITIOHCHTHI:

INomelneHust 17151 CAMOCTOSITENIBHOM paboThl 00YYaIOIIMXCsl, YKOMIUICKTOBAHHBIE CIICLMATN3UPOBAHHON MeOelIbIo (CTOJIBI U
CTyJIbsI) M OCHAIIIEHHbIE KOMITBIOTEPHOM TEXHUKOM C BO3ZMOKHOCTBIO MOAKIIIOUeHNUs K ceTr "MHTepHeT" u obecriedyeHreM JOocTyra
B 9JIEKTPOHHYI0 MH(POPMAIIMOHHO-00pa3oBaTeIbHyIo cpery KOY.

VueOHble ayAUTOPUY AJIsI KOHTAKTHOM padoTHI ¢ IIpernojaBaTeseM, YKOMIUIEKTOBAaHHbIE CIELUATN3MPOBAHHON MeOebio (CTOIbI
Y CTYJIbSI).

KommbioTep 1 npuHTEp ISl paclieyaTKy pa3JaTOuHBIX MATePHAIIOB.
KommnbloTepHBIit KJtacc.

12. CpeacTBa aganramuu NpenoaaBaHusl JHCIHILIMHBI K MOTPEeOHOCTAM 00yUalomuXcsa HHBAJINIOB U JIHIL C
OrpaHHYeHHBIMH BO3MOIKHOCTSIMHU 3I0POBbSI

ITpn HeoOxoaUMOCTH B 00pa30BaTEIbHOM IPOLIECCE PUMEHSIOTCS CIIeAYIOIIIe METOAB! ¥ TEXHOIOTUH, O0JIeryaioIme
BOCIIpUATHE MHGOPMALMN 00YYaIOIIMMUCS MHBATUIAMH M JIULAMY C O'PAHUYEHHBIMH BO3MOKHOCTSIMH 310POBBI:

- CO3J]aHMe TEKCTOBOW BEPCUH JII0OOTO HETEKCTOBOTO KOHTEHTA JIJIsl €0 BO3MOKHOTO NPe00pa30BaHusl B albTePHATHBHBIE
bopmbl, y10OHBIE TSI PA3IMYHBIX MTOJIb30BATENIEH;

- CO3/laHNe KOHTEHTA, KOTOPBIA MOXHO NPEJCTABUTh B PA3/IMYHBIX BUJAX O€3 MOTepU JaHHBIX WM CTPYKTYPBI, IPEAyCMOTPETh
BO3MOXHOCTh MacIITaOMPOBaHMs TEKCTa M M300pakeHuii Oe3 MOTepH KauyecTBa, IPeayCMOTPETh AOCTYIHOCTD YIIPaBJICHHS
KOHTEHTOM C KJIaBUATYPBI;

- CO31aHueC BO3MOXKHOCTEN JJIA 06yqa101111/1xc;[ BOCHIpUHUMATDb OJIHY U Ty KE I/IH(i)OpMaI_II/HO M3 Ppa3HbIX UICTOYHHUKOB - HAlIpUMED,
Tak, YTOOBI JiMa ¢ HapylmeHUAMM ClyXa oJIydain I/IHCl)OpMaLII/IIO BU3YAJIbHO, C HAPYIICHUAMU 3PEHUA - AyTUAJIBHO;

- IPUMEHEHHe MPOrPAMMHBIX CPEJICTB, 00ECIIeYMBAIOIINX BO3MOKHOCTh OCBOCHHS HABBIKOB U YMEHHH, (DOPMHUPYEMBIX
JMCLIMIUIMHOM, 32 CYET AJIbTEPHATUBHBIX CIIOCOOOB, B TOM YHMCJIE BUPTYAIIbHBIX TAOOPATOPHIA M CUMYJISILIMOHHBIX TEXHOJIOTHH;

- IPUMECHEHUEC JUCTAHIIMOHHBIX 06paBOBaTeJ'[bHLIX TEXHOJIOTHI U1 Tiepeiavun I/IHq)OpMaL[I/II/I, OpraHu3sal pa3jnvHbIX CbOpM
HHTepaKTHBHOﬁ KOHTaKTHOU pa6OTI)I 06yqa10mer0c5{ C IpernojaBarejieM, B TOM 4UCJIe Be6I/IHapOB, KOTOPbIE MOTYT OBITh
HCIOJIb30BAHbI J1d IPOBEACHUA BUPTYAJIbHbIX J'ICKL[I/Iﬁ C BOBMOJKXHOCTBIO BSaHMOHeﬁCTBHH BCEX YYaCTHUKOB JUCTAHIMOHHOI'O
06y‘-IGHI/I${, MpOBEACHNA CEMUHAPOB, BBICTYIUICHUA C JOKJIalaMU U 3allIUThI BBITIOJTHEHHBIX pa60T, MMpOBEACHUSA TPECHUHIOB,
OpraHmsanun KOJUIEKTUBHOM pa6OTLI;

3 A
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- IPUMEHEHHe IUCTAaHIIMOHHBIX 00pa30BaTesbHBIX TEXHOJIOTHH Il OpraHu3aluy (bopM TEKYIIEro ¥ MpoMeKyTOUHOTO
KOHTPOJIS;

- YBEJIMYEHUE TIPOJOJDKUTEBHOCTHU Claui 00YYaIOIMMCsl HHBIUIOM MJIM JIMLIOM C OrpAHUYEHHBIMUA BO3MOKHOCTSIMHU 310POBbS
¢opm mpome:xyTOUHOH aTTeCTAIMK [0 OTHOLIEHUIO K YCTAHOBJIEHHOW MPOOKUTEBHOCTH UX CAAYH:

- IPOOOJIKUTEIIBHOCTU CIaun 3a4€Ta WIM IK3aMEHa, IIPOBOANMOTIO B MUCbMEHHOUN CI)OpMC, - He Oonee yem Ha 90 MMHYT;

- TIPOJIOJKUTEIHPHOCTH MTOATOTOBKHM 00YYAIOIIErocst K OTBETY Ha 3a4YéTe WM SK3aMeHe, IPOBOANMOM B YCTHOM (popme, - He
6osiee ueM Ha 20 MUHYT;

- MPOIOJIKUTEILHOCTY BHICTYIUICHUS 00YYAIOIIEerocs MPH 3aluTe KYpPCOBOM PadOTHI - He OoJjiee YeM Ha 15 MUHYT.
IIporpamma cocraiieHa B cootBeTcTBuM ¢ TpedoBanusiMu PI'OC BO u yyeOHbIM 11aHOM 110 HarpaBienuio 01.04.02

"TlpukiagHass MaTeMaTuKa 1 nHGOpMaTHKa" ¥ MarucTepckoi mporpamme "VICKycCTBEHHBIN MHTEIUIEKT U CYTIEPKOMITBIOTEPHBIE
BBIYHCIICHUS .

SAEKTPOHHBH
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Tpunoosicernue 2
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
b1.B./]B.04.01 Texnonoeus Open MP

IlepeyeHs JurepaTypbl, He0OX0UMOI ISl 0CBOEHHUS JUCIUILUITHHBI (MO /TyJjIs1)

Hanpasnenue noarorosku: 01.04.02 - IpukianHas MareMaTvka U ”HQOpPMATUKA

HpO(l)I/IJ'H; IOATrOTOBKM: I/ICKyCCTBeHHbIﬁ HHTEJJIEKT U CYNIEPKOMIBIOTEPHLIE BLIYUCIEHUA
KBaJ’[I/Iq)I/IKaHI/IH BBIITYCKHUKA: MarucTrp

dopma 0OydeHust: 0UHOe
SI3bIK OOyUEeHMS: PYCCKMiA
Ton Hauana oOyueHusi Mo oOpa3oBaTesibHOM nporpamme: 2025

OcHoBHas JuTepartypa:

1. Boraués, K. 10. OcHOBBI napajuiesIbHOro MporpaMMupoBanus : ydye6Hoe nocooue / K. 0. Boraués. - 5-e am.uza. - Mocksa :
Jlaboparopus 3HaHwi, 2024. - 345 c. - ISBN 978-5-93208-802-9. - Tekcr : anekTpoHHbIH // JIaHb : 31eKTPOHHO-OMOIMOTeYHAs
cucteMa. - URL: https://e.lanbook.com/book/458324 (mata obpamenust: 10.02.2025). - Pexxum noctyma: 1jis aBTOpu3.
OJIb30BaTeIeH.

2. ®enotos, U. E. [Tapamensaoe nporpammupoBanue. Mogiesin 1 rpueMsl : npaktudeckoe nocodue / U. E. deporos. -
Mockga : COJIOH-IIpecc, 2020. - 390 c. - (Cepus 'Budmmoreka npodeccuonana'). - ISBN 978-5-91359-222-4. - Tekcr :
anekTpoHHbIi. - URL: https://znanium.com/catalog/product/1858781 (aarta obparuenus: 10.02.2025). - Pexum gocryna: no
IOAITMUCKE.

3. Kaperosa, E. [I. OcHOBB MHOTOIIOTOUHOTO ¥ NIapaJljIeJbHOTO MPOrpaMMUpOBaHus: yuebHoe nocooue / Kaperosa E.JI. -
Kpacnosipck: COY, 2016. - 356 c.: ISBN 978-5-7638-3385-0. - Tekcr : anekrponHsiid. - URL:
https://znanium.com/catalog/product/966962 (narta odpamenus: 10.02.2025). - Pexxum goctyna: no noamucke.

4.Apbikos, C. b. TlapauiensHoe nporpamMmmupoBaHue Hajl oOiei namstbio. OpenMP : yue6Hoe nocodue / C. B. ApbikoB, M. A.
Topoannues, I'. A. Illykun. - HoBocubupcek : HI'TY, 2019. - 95 c. - ISBN 978-5-7782-3796-4. - Tekcr : anekrponHbiii // Jlanb
: 9NIEKTPOHHO-0nOMoTeuHas cucrema. - URL: https://e.lanbook.com/book/152252 (nara o6pamenus: 10.02.2025). - Pexum
JOCTyma: Jjisl aBTOPU3. MOJIb30BATENEH.

JonoaHuTEILHAS IUTEpATypa:

1.Makcumos, H. B. Apxurektypa DBM u BbUUCIMTENBHBIX crcTeM : yueOHuk / H.B. Makcumos, T.JI. ITapteika, .. TTonos. -
5-e u3n., nepepad. u gor. - Mocksa : @OPYM : UTHOPA-M, 2024. - 511 c. - (Cpennee npodeccroHaibHOE 00pa30BaHUE). -
ISBN 978-5-00091-511-0. - Teker : anekTponnsiit. - URL: https://znanium.ru/catalog/product/2083334 (mata oOpaieHus:
10.02.2025). - Pexum goctyna: 1o NOJIMHCKe.

2. Konpaes, B. Jl. Apxutekrypa 9BM : yue6noe nocoowue / B.[l. Konnaes, C.A. JIymun. - Mocksa : DOPYM : UTHOPA-M,
2024. - 383 c. - (Cpennee npoceccnonansHoe odpasoBanue). - ISBN 978-5-8199-0868-6. - Tekcr : anekrponHsiid. - URL:
https://znanium.ru/catalog/product/2149040 (nara obpamenus: 10.02.2025). - Pexxum goctyna: Mo noamnmcke.

3. Hekpacos, K.A. TTapasuiesibHble BRIYMCICHHUS OOIIEro Ha3HAYEHKS Ha rpapruecKkux mpoieccopax: yueObHoe mocoodue /
Hexkpacos K.A., TTorammnukoB C.U., BosipuenkoB A.C., - 2-e u3f., crep. - Mocksa :®aunra, M3aaTenscTBo Y paabCKoro
yHuBepcuret, 2017. - 102 c. ISBN 978-5-9765-3182-6. - Tekcr : anekTponHsIil. - URL:
https://znanium.com/catalog/product/949717 (mara oopamenus: 10.02.2025). - Pexum qocTymna: mo moarucKe.

4. AcanaceeB, K. E. OCHOBHI BEICOKOTIPOM3BOIUTENBHBIX BhruricieHui. - T. I11: [TapanienbHble BRIYUCIUTEIbHBIE aITOPUTMHI
y4ye6Hoe niocooue / K. E. Adanacbes, 1. B. ['puropsesa, T. C. Peiin. - Kemeposo : KemI'V, 2012. - 185 c. - ISBN
978-5-8353-1546-8. - Tekct : anexTpoHHSIH // JIaHb : 351eKTpOHHO-OMbIMoTewHas cuctema. - URL:
https://e.lanbook.com/book/44308 (mata obpamenus: 10.02.2025). - Pexum nocTymna: 1uist aBTOPU3. TOJIB30BATEIEH.

5. Crykonog, C. B. [TapasnenbHoe nporpamMmupoBanue. [Ipaktikym : yuednoe nocodue / C. B. Ctykosnos. - Kemeposo :
KemI'V, 2020. - 273 c. - ISBN 978-5-8353-2723-2. - TekcT : 3/1eKTpoHHbIH // JIaHb : 371eKTPOHHO-OUOIMOTEYHAST CHCTEMA. -
URL: https://e.Janbook.com/book/173547 (nata obpamenus: 10.02.2025). - Pexum gocryna: ajst aBTOpU3. MOJIb30BaTENEH.

KTFOHH

PCHT

VHHE AHATVTAHEC AR SHCTE

=

m'—]

Crpannua 9 u3 10.

i

cmw
im=Z
e



ITporpamma mucimruiunsl "Texnonorus Open MP"; 01.04.02 "IIpuxianxas MaTemaTika U uH(OpMaTHKa".

Tpunoosicenue 3
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
b1.B./]B.04.01 Texnonoeus Open MP

IIepevyens nH( OPMAMUOHHBIX TEXHOJIOTHIl, HCI0JIb3YE€MBIX /IJISI 0CBO€EHHUS JUCHUILUIHHBI (MOIYJIs), BKIIOYAsI
nepevyeHb NPOrpaMMHOrO 0OecneyeHns1 U HH(OPMAIMOHHBIX CHPABOYHBIX CHCTEM

Hanpasnenue noarorosku: 01.04.02 - IpukianHas MareMaTvka U ”HQOpPMATUKA

HpO(l)I/IJ'H; IOATrOTOBKM: I/ICKyCCTBeHHbIﬁ HHTEJIJIEKT U CYNIEPKOMIBIOTEPHLIE BLIYUCIEHUA
KBaJ’[I/I(I)I/IKaHI/IH BBIITYCKHUKA: MarucTrp

dopma obydeHust: 0UHOe
SI3bIK OOyUEeHMS: PYCCKMiA
Ton Havana oOyueHusi Mo oOpa3oBatesibHOM nporpamme: 2025

OcBoeHye JUCLUIUIHBL (MOYJIs1) MIPeAoaraeT HCIOJIb30BaHKE CIEAYIOIIEro IPOrpaMMHOrO 00ecreueH s 1
MH(POPMALIMOHHO-CITPABOYHBIX CHCTEM:

Oneparmonnas cucrema Microsoft Windows 7 Ipodeccnonansaast wim Windows XP (Volume License)

IMaket ocucHoro nporpammuoro odecrneuenust Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayzep Mozilla Firefox

Bpayzep Google Chrome

Adobe Reader XI umu Adobe Acrobat Reader DC

Kaspersky Endpoint Security ains Windows

Y4ebHO-MeToqruecKas JIMTepaTypa Uit JaHHOW JUCIUTUIMHBI UMEETCS! B HAJIMYUH B 3JIEKTPOHHO-OMOIMOTEYHON CHCTEMe
"ZNANIUM.COM", noctyn k kotopoii npenocrasiieH ooydaommmest. 95C "ZNANIUM.COM" conep:xuT Npou3BeaeHHs
KPYIMHENIINX POCCUIICKUX YUYEHBIX, PyKOBOJUTEJIEH FOCY JapCTBEHHBIX OPTraHoB, MperoAaBaTesiel BeIyIUX By30B CTPaHsbI,
BBICOKOKBAJIM(PUIIMPOBAHHBIX CIIEMAJIMCTOB B pa3IuuHbIX cpepax 6uzHeca. Ponp 6ubmmorekn chopMrpoBaH C yIeTOM BCEX
M3MEHEHNI 00pa30BaTeNIbHBIX CTAH/IAPTOB 1 BKJIIOYAET YIeOHNKH, YUeOHbIe TOCOOuSs, yUeOHO-METOANYECKHE KOMILIIEKCHI,
MoHorpacuu, aBTopedeparTsl, JUCCEPTALUN, SHIUKIONENH, CIOBAPH U CIIPABOYHNKH, 3aKOHOAATEIbHO-HOPMAaTUBHBIE
JOKYMEHTHI, CIIeLIaJIbHbIE TIEPHOINYECKUE U3AaHUS U U3aHN, BHITyCKaeMble M3/1aTeIbCTBaMU By30B. B HacTosiee BpeMs
3BbC ZNANIUM.COM cooTBeTcTBYeT BCeM TpeOoBaHUSIM (hefiepalIbHBIX TOCYJAPCTBEHHBIX 00pa30BaTeIbHBIX CTAHJAPTOB
Bhiciiero oopasoanust (PI'OC BO) HOBOTO MOKOJICHUSI.

3AE
Crpanuna 10 u3 10. IEl YHH



http://www.tcpdf.org

