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

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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IIporpamMmy AUCHUTUTHHBL pa3padoTaii(a)(u): accucteHt, 0.c. Mapkuna A.I'. (kadenpa NpUKIIaJHON MAaTEMATUKU 1
HUCKYCCTBEHHOI'O MHTEJJIEKTa, OTAe/IeHre PUKJIAAHON MaTeMaTuku U uHgopMaTuku), AngGMarkina@kpfu.ru ®enoros I1.E.

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.

2. Mecto gucnumimabl (MoayJist) B ctpykrype OIIOII BO

HanHas aucuuruimHa (MoayJb) BKJioueHa B pasaen "b1.B.JIB.05.01 Juciurivzel (MoAyin)" oCHOBHOHN npogheCCUOHAIbHOI
ob6pazoBaresbHOl nporpammsl 01.04.02 "[IpukinagHas matemarrika U nHpopmMaruka (VICKyCcCTBEHHBIN HHTEIUIEKT U
CYIEPKOMITBIOTEPHBIE BHIYMCIIEHUS)" K OTHOCHUTCS K AUCLIMITIMHAM 110 Beioopy yactu OITOIT BO, (popmupyemoii yuacTHuKamMu
00pa30BaTe/IbHBIX OTHOIICHHUH.

OcBauBaercs Ha 2 Kypce B 3 cemecTpe.

3. O0beM QUCHUILIMHBI (MOIYJIs1) B 3a4€THHIX € JHHUIAX C YKa3aHHEM KOJHYECTBA YACOB, BbIJE€JE€HHbIX HA
KOHTAKTHYIO Pa00Ty 00y4JaloIuxcsi ¢ Npeno/jaBareieM (Mo BHAaM yueOHbIX 3aHATHI1) M HA CAMOCTOSATEJILHYIO
padoTy o0ydamuxcs

OO01mast TpyJ0eMKOCTh AUCHUILIMHBI COCTABIISIET 2 3a4eTHbIX (bie) euHuII(bl) Ha 72 Yaca(oB).

KonrtaktHas padora - 36 yaca(oB), B TOM uwciie Jiekiuu - 0 yaca(oB), mpaktudeckue 3aHAtus - 0 yaca(oB), JabopaTopHbIe
padoThI - 36 yaca(oB), KOHTPOJIb CAMOCTOSITEIbHON padoThl - 0 yaca(oB).

CamocrositesibHast pabota - 36 daca(oB).
Koutposns (3auét / ax3amen) - 0 yaca(oB).
dopma MPOMEKYTOTHOTO KOHTPOJISI TUCHUILUIMHEL: 3a49eT B 3 ceMecTpe.

4. Conep:xaHue AVCHUILIAHBI (MOYJIsI), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3/ejaM) ¢ yKa3aHneM 0TBeJeHHOr0 Ha
HHUX KOJHYECTBA aKaA€MHUYE€CKHUX YaCOB U BUI0B y'—le6HI)IX 3aHATHN

4.1 CTpykTypa U TeMaTH4€eCKHIl ILIaH KOHTAKTHOM U CAMOCTOATEJbHON PaGOThI O AU CHHUILIHHE (MO/IYJIIO)

Buabl 1 yackl KOHTAKTHOI pa6oThl, Camo-
HX TPYA0EMKOCTh (B Yacax) CTOSI-
N Pasznenpl iucounumne / Ce- Ulexkuun,Texmun{IIpakTu-[lIpakru-Jlagopa-Iadopa- TeJb-
MOy st MECTP| Bcero | B 3J. |4eckue | Yeckue [TopHbIe |TOpHbIe| Has
¢opme BansaTHs,| B 3J. [padoThL,| B3I pa-
Bcero | popme | Bcero | cpopme | Oora
1. Tema 1. Texnonorua OpenMP. OcHOBHBIE TOHATHA 3 0 0 0 0 10 0 ]
1 OTpeesIeHHs.
5 Tema 2. KoHcTpykuuu pazaeneHus pabot 3 0 0 0 0 10 0 8
UTEPALOHHOTO THUIIA.
3 Tema 3. Oneparmy CHHXpPOHU3AIUH PadoT. 3 0 0 0 0 ] 0 10
Tewma 4. Ilpumenenue texHosoruun OpenMP B
4. |pemrennu 3aga4 BHIYUCIATEIBHON MAaTEMATHKU 3 0 0 0 0 8 0 10
l1Toro 0 0 0 0 36 0 36
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4.2 Cogep:kanne qUCIUATLIHHBI (MO TyJIs1)
Tema 1. Texnogoruss OpenMP. OcHOBHbIE€ TOHATHS U ONPeJeTeHusI.

Kparkas ucropust passutuss OpenMP u o6nacts npumvenennst. OCHOBHbIE IOHATHS U onpenenenus. Cpeacrea
PeIaKTUPOBaHWsI, KOMITWIISLIMM U 3aITyCKa MapaulesIbHOM MporpaMMbl. Mofiesnb BBINOJHEHN S " BETBIICHNE-CITUsTHIE .
Crpykrypa rporpammMsl OpenMP. Mauntmanusans napauiesbHbIX MoToKoB. Orpesieienne HoMepa IoToKa M KOJIMYecTBa
MOTOKOB. Pasrpannuenue nocryna k nepeMeHHbIM. KoHCTpykumm paszaeneHust paboT He nTeparoHHoro tuna. dopmar 3aricu
JUpeKTUB. JIupekTUBH sections U single.

Tema 2. KoHcTpyKnuu pa3/jiejieHdusi pa6oT UTepPaliMOHHOT0 THIA.

dopmar 3amucu TUpeKTHB KoHCTpyKIimu parallel for. Pacripenenenue nutepanuii UKIa MekTy TOTOKAMK BHYTPU
napayuiesbHou obmacTu. CTaTuyeckoe v AMHAMUYecKoe pacnpeeneHue ureparmid. Koncerpykims reduction. Obnactu
BUJIMIMOCTY NEPEMEHHBIX BHYTPU KOHCTpYKIMi parallel for u reduction. IapamnensHas 06padoTKa OMHOMEPHBIX U JBYMEPHBIX
MacCHBOB.

Tema 3. Onepanuu CHHXPOHH3AIHH PadOT.

HUcnosnb3oBaHue atoMapHbix onepanuid. O6paboTka MacCHBOB C OMOIIBIO ATOMapHBIX onepanuid. CHHXpOHHU3aIHsI TOTOKOB
BHYTPH NapajuiebHON 001acTu. bapbepHas cuHXpoHM3anust. Mcrosib30BaHNe KPUTHYECKUX CEKIMI B KAUeCTBE MEXaHU3Ma
CHHXPOHHU3ALIMH TTOTOKOB. OCOOEHHOCTH CMHX POHU3ALIMK TIOTOKOB Ha IpUMepax 00pabOTKH AByMEPHBIX 1 OJJHOMEPHbIX
MAacCHBOB B NapauIeIbHON 00JIaCcTH.

Tema 4. Ilpumenenue Texnoaoruu OpenMP B pemennn 3a1a4 BbIYNCJINTENBHON MATeMAaTHKA

PazpaboTka napanienbHOi IporpaMmBbl 1JTsl pelieHrs 3a/1a9 BBIYUCIUTEIbHOW MATEMAaTHKKM Ha MHOTOIIPOIIECCOPHBIX CUCTEMax
¢ obmelt namsaThio. [TpuHIUITE pa3padoTKK NapasuiebHbIX AJITOPUTMOB. AHAIIM3 BHYTPEHHEN CTPYKTYPhI JITOPUTMA U
BBIsIBJIEHUE Napajuienn3Ma. Harmcanme 3¢hdekTHBHBIX MapauieNIbHbIX TPOrpaMM M BBIIOJHEHUE a/lanTaliy
NOCJIEI0OBATENBHBIX MTPOrPaMM I10]] MHOTOIIPOLIECCOPHBIE CUCTEMBI C OOIIEH MaMSIThIO.

5. IlepedyeHb y4eOHO-METOUUECKOT0 00eCIeYeHHA UIA CAMOCTOSTEJbHOM PadoThl 00yJalommXxcs mo
JUCHUNINHE (MO/LYJII0)

CamocrosiTenbHasi paboTa 00yJaloIMXCsl BBITIOJIHSIETCS M0 3aJaHHI0 U ITPYU METOIMUYECKOM PYKOBOJICTBE IperoiaBaresisi, Ho 0e3
€ro HermocpeAcTBeHHOro yuactust. CamocrosiTenpHas padoTa MoIpasaensieTcs Ha CaMOCTOATENbHYI0 padoTy Ha ayIUTOPHBIX
3aHSTHUSX U HA BHEAYAUTOPHYIO CAMOCTOSITENbHYIO paboTy. CaMocTosiTeNibHAs padoTa 00yYaIoIMXCsl BKIIOYAET KaK IMOJHOCTHIO
CaMOCTOSITEJIbHOE OCBOGHHE OT/EJIbHBIX TeM (pa3/esioB) JUCIMIUIMHBI, TAK U MPOPadOTKY TeM (pa3iesioB), OCBANBAEMbIX BO
BpeMsl ayJJUTOPHOM PaboThL. Bo BpeMs1 caMOCTOATEIbHOM PadOThl O0YYAIOIIMECS YUTAIOT U KOHCIIEKTUPYIOT yueOHYI0, HAYYHYIO
Y CIIPAaBOYHYIO JINTEPATYPY, BHIMOJIHSIOT 3aIaHKsl, HAIIPaBJeHHbIC Ha 3aKpeIUICHUE 3HAHUIA U OTPaOOTKY YMEHUI U HABBIKOB,
TOTOBSITCSI K TEKYIIIEMY U IPOMEKYTOUHOMY KOHTPOJIIO TI0 TUCITUILIMHE.

OpraHu3alysi CaMOCTOSITETIbHON padOThl 00YYAIOIIMXCS perilaMeHTHPYeTCsl HOPMATHBHBIMH JIOKyMEHTaMH,
y4eOGHO-METOMYECKOH JIUTepaTypoil ¥ SJEKTPOHHBIMU 00Pa30BATEIbHBIMK PECypCaMu, BKIIOYASL:

IMops ok opraHU3aIuy U OCYLIECTBICHHs 00pa30BaTebHON AeSATEIbHOCTH 10 00pa30BaTeIbHBIM ITPOrPAMMAM BBICIIIETO
00pa3oBaHus - MporpaMMaM OakajgaBpHara, porpaMMaM CIelHalIiTeTa, TporpaMMaM MarucTpaTyphl (yTBEpkKIEH MPUKa30oM
MunucTepcTBa HayKu U BhIciIero odpasoBaHus Poccuiickoit ®epepatmu ot 6 anpens 2021 roga Ne245)

IMncemo Munucrepersa obpaszoBanust Poccuiickoit @eneparim Nel4-55-996un/15 ot 27 nosi6pst 2002 r. "OO6 akTHBH3AIMI
CaMOCTOSITEJIHOW paOOThI CTY/IEHTOB BHICIIMX YIeOHBIX 3aBe/leHniT"

VYcraB (peaepanbHOro rocy JapcTBEHHOTO aBTOHOMHOTO 00pa3oBatesibHOro yupesxaenus "Kazanckuii (ITpuBomkckmii)
(penepasbHbIil yHUBEpCUTET"

[paBuia BHyTpeHHETO pacnopsiaka (enepaibHOro rocyJapcTBEHHOrO aBTOHOMHOTI'O 00pa30BaTeIbHOTO YUPEKACHUS BBICIIETO
npopeccroHanbHOrO 00pazoBanus "Kazanckuii (ITpuBomkckuii) dheiepaibHbIA YHUBEPCUTET"

JlokanpHble HopMaTHBHBIE akThl KazaHckoro (ITpuBosskckoro) deaepaabHOrO yHUBEpCUTETa
OpenMP - https://www.openmp.org/
PARALLEL.RU - https://parallel.ru/tech/tech_dev/openmp.html

6. ®oH/] OLIEHOYHBIX CPEICTB MO JUCIHILIAHE (MOIYJII0)

DoHJ OIIEHOYHBIX CPEACTB M0 AUCIUIUIMHE (MOJIYJTO) BKIIIOYAET OIIEHOYHbIE MaTepHAaJIbl, HAIIPABJICHHBIE Ha TPOBEPKY OCBOCHUS
KOMIIETEHLIMH, B TOM YFCJIe 3HAHWUH, yMEHUI 1 HABBHIKOB. POH/I OLIEHOUHBIX CPEICTB BKJIIOYAET OLIEHOUHBIE CPEICTBA TEKYILETo
KOHTPOJISl ¥ OLIEHOYHBIE CPEACTBA TPOMEKYTOUYHOMN aTTECTAIHH.

B ¢oHzie OLIEHOUHBIX CPEICTB COAEPXKUTCS CiIeaylomiast HHMOpMaIysi:

- COOTBETCTBHE KOMIIETEHIIUH [IAHUPYEMbIM pe3yJibTaTaM 00yueHHsI 110 JUCHUILTAHE (MOYJI0);

- KpUTEpHHX OLICHUBAHUS C(DOPMUPOBAHHOCTU KOMITECTEHITH;

- MeXaHu3M (POPMHUPOBAHMSI OIIEHKH 110 JUCHUIUTAHE (MOIYJIO);

- OMHCAHUE MOPsIKA IPUMEHEHUS W IIPOLIEAYPhI OIIEHUBAHUS JIIS KAXKIOTO OICHOUHOT'O CPEe/ICTRa;
- KpUTEpHH OIEHUBAHUS [JTs1 KaXJOT0 OIIEHOYHOTO CPEJICTBA;
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- COACPIKAHNE OLUEHOYHBIX CPEACTB, BKJIIOYadA TpeéOBaHI/IH, MMPEeAbABIIAEMBIC K HCﬁCTBHHM o6yqa10u1nxc5{, AE€EMOHCTPUPYEMBIM
pe3yJjibTaTaM, 3alaHuA pa3IMYHbIX TUIIOB.

DOH/1 OLIEHOYHBIX CPEACTB N0 AUCLUMILIMHE HaxonuTces B [Ipunoxenun 1 kK mporpaMMe AUCLMILIMHBL (MOIYJIO).

7. IlepedeHnb JUTEPATYPbl, HEOOX0JUMOM JJIsT 0CBOEHHS U CIUILINHBI (MO XyJIs)
OcBoeHMe TUCITUILIMHBL (MOJYJIsl) TIPEIoaraeT u3y4eHne OCHOBHOM U JOMOIHUTEILHON yueOHO! TuTepaTypsl. JlutepaTypa
MOKeT OBITh IOCTYITHA 0OYJAOIIUMCS B OJTHOM U3 JIBYX BAPHUAHTOB (JIOO B OOOMX U3 HUX):

- B 9JIEKTPOHHOM BHUJIE - Yepe3 JIeKTPOHHbIE OMOIMOTEYHbIE CUCTEMBI HA OCHOBAHUHM 3aKmoueHHbIX KDY norosopos ¢
IPaBOOOIAJATEISIMUA;

- B meyaTHOM Bujie - B HayuHoi 6ubmmoreke um. H.W. JlobaueBckoro. OOydJaroIuecs moy4yanT yIeOHyI0 JUTepaTypy Ha
aOOHEMEHTE IO YMTATEILbCKUM OMJIeTaM B COOTBETCTBHU C TIpAaBHJIAMK T0JIb30BaHUsI HaydHO! OHOINOTEKON.

DJIeKTPOHHBIE U3JAHUS OCTYIHBI AUCTAHIIMOHHO U3 JII00OW TOYKHM IPU BBECHUM 00YJaIOIIMMCS CBOETO JIOTMHA U MApoJisl OT
JIMYHOTO KaOuHeTa B cucteMe "DNeKTPOHHBbIN yHUBepcuTeT" . [Ipy HCONb30BaHIM TTEYATHBIX U3aHUN OMOIMOTEUHbIN (hOH/T
JIOJKeH OBbITh YKOMILIEKTOBAaH UMUK U3 pacuera He Menee 0,5 sx3emiuisipa (uist ooydaonmxcs o PI'OC 3++ - He menee 0,25
9K3EMIUIIPA) KaXKA0T0 U3 M3/IaHNi OCHOBHOM JINTepaTypsl M He MeHee 0,25 9K3eMIuIsipa JOTOTHUTEIHON JINTepaTyphl Ha
Kak10r0 00y4JaloIerocsi U3 4ucia Jvil, OJHOBPEMEHHO OCBAMBAIOIIMX JAHHYIO AUCLHIUIMHY.

IlepeyeHb OCHOBHOM M JOTIOJTHUTEILHON YUeOHOM JIUTEPATYPhbl, HEOOXOUMOM JJIs1 OCBOSHMSI JUCIMIUIMHBI (MO1YJIs1), HAXOIUTCS
B [Ipusioxennu 2 k paboyel mporpaMmMe JUCHUILIMHBL. OH MOJIEKUT OOHOBJICHHIO TPY U3MEHEHUH YCIIOBUiA 10roBopoB KOV ¢
npaBoobJIaAaTes sIMU 3JIEKTPOHHBIX M3/IaHWI U [IPU U3MEHEHUH KOMIUIeKToBaHus (hoHnoB Hayunoi 6ubmmorexun KOV,

8. Ilepeuenn pecypcoB HHGOPMAIHOHHO-TeJJ€KOMMYHUKAIIMOHHOM ceTH ""IHTEpHET'', HEO0X0JMMBIX ISt
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/

Komanpa MS Teams "Texnonoruu 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. MCTO,Z[H‘IECKI/IC YKazanua aJid Oﬁy'—la]O]J.(l/IXCﬂ 0 0CBOCHHUIO NTUCIUIIJINHDBI (MOI(yJIﬂ)

Bujg paéor MeToanuyeckue peKOMeH anuu

nadoparopHsie | [Ipu BhioIHEHMH TaOOPATOPHBIX paOOT HEOOXOJUMO HCIIOIBL30BATh TEOPETHUESCKUI MaTeprall 13

PpadoThI NPeIOKEHHOTO CIMCKA JTUTEPATyphl. Bee paboThl OpHEHTHPOBAHBI Ha MpUMeHeHHe TexHoJoruu OpenMP B
pa3paboTKe mapasulebHBIX IPOrPaMM [JIsl PEIIEHHS 3aa4 BRIUUCIUTEILHOM MaTEMATUKH. Y YeOHBIN MaTeprall
0 KaXJI0H padoTe u3jaraercsi MogpoOHO M COAEPKUT HEOOXOJUMBbIE MOSICHUTE/IBHBIE CChIIKU U YYeOHbIE
npumepsl. TekyIye 3agaHus Ha Ja00paTOPHbIE PaOOThHI
BBIJAIOTCA KaXAYyI0 HEACIIO Ha ITPAKTUYCCKOM 3aHATUM. PCaJ'[I/l3a]_[I/IH ﬂaHHOﬁ AUCHUIUIMHBI TpEAnoJiaracT Kak
OYHOE, TaK M JUCTAHIIMOHHOE (POPMY OOYUEHH .

CaMoCTOSI- N3zyyenne 1aHHOTO Kypca MpeyCMaTpUBaeT CUCTEMATHIECKYI0 CaMOCTOSITEbHYIO paboTy CTY/IEHTOB HaJl
TeJIbHasl padoTa | TeOpeTMYECKHM MaTepHalIOM, TeKCTAMH PEKOMEHIOBaHHBIX YUeOHUKOB M YUeOHBIX TOcoOMil. OCHOBHOM LIeJIbIO
CaMOCTOSITEJIbHBIX 3aHATHHN SABJISETCS YIITyOJIeHHOE M3yUYeHNEe OCHOBHBIX IIPUHIIMIIOB U METOJIOB
pacnapasuIeNMBaHus IPOrpaMM Ha MHOTOIIPOLIECCOPHBIX CHCTEMax ¢ oomiel namsaTeio. I1pu padote ¢ yueOHBIMU
IIpUMepaMy HeOOXOANMO HAYUUThCS TPOBOJUTH AaHAIN3 BHYTPEHHEN CTPYKTYPBI aITOPIUTMA 1 BBISIBIISITH
BO3MOXHBIE yYacTKH Hapajuiesm3ma. [Ipy NoaroToBke K KaxaoMy 3aHATHIO HEOOXOOUMO 00paTUThCS K
PEKOMEH/IOBAaHHBIM y4eOHBIM NocoOusiM. CaMocTosATebHAS paboTa 0 U3YUSHHIO Kypca IpeAnoiaraet BHe
ayIUTOPHYIO paboTy. DTambl BHITOJHEHNS CaMOCTOSITENIbHBIX padoT: 1. [IpocMoTp yueOHOTO rocodust u
PEKOMEH/IyeMOM JINTepaTyphl 110 TeMe 3afaHus. 2. CocTaBieHre pe3ioMe IPOYUTAHHON TJ1aBbl COOTBETCTBYIOIETO
pasiena peKOMEeHyeMOro TEOpPeTHUECKOTO NCTOYHMKA WM yueOHMKaA. 3. BhINonHeHne 3a/1aHuii 1o TeMe B X
KOMMEHTHPOBAHHE.

3a4eT [Ipu MoAroToBKe K 3a4eTy 00y4aloeMycsi peKOMEH/IYeTCsl COCTABUTS IUIaH Mpolecca MOArOTOBKH, BKIIIOYAIOIIeH
u3yueHue, IOBTOPEHUEe, CUCTEMATH3AIINIO, JIOTHYECKYI0 00paboTKy MaTepuaa, aHau3 oIy YeHHON
uH(popMalmel ¢ BbISIBICHHEM BO3MOXKHBIX CJISJICTBUN U HESIBHBIX CBOMCTB OOBEKTOB, COCTABJICHUEM CITUCKA
BO3MOXHBIX JIOTIOJTHUTEIBHBIX BOITPOCOB U 33/IaHUM, MTOJTOTOBKY K BBHIMIOJIHEHUIO MIPAKTHYECKHX 33]a4 110 TeMaM
IACHUTUIAHEL.

SAEKTPOHHBH
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10. Ilepeyens nH(MOPMANHOHHBIX TEXHOJIOTHI, HCHOJb3YEeMbIX IPH OCYIIEeCTBJIEHHH 00Pa30BaTeJILHOr0 Mponecca
o JUCHHILUINHEE (MOAYJII0), BKJIIOYAsl IepedeHb NPOrpaMMHOro odecnedeHnst 1 HH¢ OpMaMOHHBIX CIIPaBOYHBIX
cucrTeM (IpH HEO0OXO0UMOCTH)

[NepeueHs MH(MOPMAITMOHHBIX TEXHOJIOTUH, MCIOJIb3YEMBIX ITPY OCYIIECTBIEHUH 00pa30BaTEIbHOTO MPOIEcca MO JUCIUIUIIHE
(Momym0), BKJTIOYast IlepedeHb MporpaMMHOro odecrieueHns: 1 MH(OPMALIMOHHBIX CIIPABOYHBIX CUCTEM, MPEACTABIIEH B
[punoxennu 3 k pabodeil mporpamme TUCHHUIUIAHBI (MOAYJIS).

11. Onncanne MaTepHaJIbHO-TEXHHYECKOM 0a3bl, HEOOXO0 MO /IJIsl 0CYIIeCTBJIEHUSI 00Pa30BaTEJILHOTO
npoiecca no JUCIUIIn"e (MoJayJai0)

MaTCpI/IEU'[I)HO-TGXHI/I‘ICCKOC obecrieueHre 06pa30BaT€J’[bHOFO mnpomnecca 1no AMCuuIinHe (MO,HyJ'[IO) BKJIIOUaET B ceOs cilenymomue
KOMIIOHCHTHI:

INomelneHyst AJst CAMOCTOATENBHOM PaOOThI 00YUaIOIIMXCsl, YKOMIUIEKTOBAHHBIE CIIELMAIM3HPOBAHHOM MeOebIo (CTOJIBI U
CTYJbs1) ¥ OCHAIIIEHHBIE KOMITBIOTEPHON TEXHUKOW C BOZMOKHOCTBIO MOAKIIOUeHus1 K ceTu "MHTepHeT" u obecriedyeHreM JocTyra
B JIEKTPOHHYIO MH(OPMAIIMOHHO-00pa3oBarebHylo cpeny KOV.

Yy4eOHble ayqUTOPUH /TSI KOHTAKTHOHM padoTHI ¢ MpernoaBaTesieM, YKOMITJIEKTOBAaHHbBIE CIIeIMaIN3UPOBAaHHON MeOebio (CTOJIBI
U CTYJIbSI).

KomrbloTep 1 IpUHTEp AJIs paclevyaTKy pa3JaTOYHbIX MaTepUasoB.

KommnbloTepHblil KJtacc.

12. CpeIICTBa ajantanvm npenoaaBaHud U CHUIIVIMHBI K HOTpeﬁHOCTHM oﬁyqalonmxc;[ HHBAJUIA0B U JIUII C
OrpaHU4Y€¢HHBIMHA BO3MOKHOCTAMMU 310POBbS

HpI/I HCO6XOJII/IMOCTI/I B O6pa3OBaTeHLHOM nponecce MpUuMEHAITCA CIICAYIOIUE METOAbl U TEXHOJIOTMH, 06J'IGFLIEHOH_II/IC
BOCIIpUATUE HHCbOpMaHPII/I O6y‘-laIOI_HI/IMI/IC${ HWHBAJIMAAMU U JIMIAMU C OI'PAaHUYCHHBIMU BO3MOKHOCTAMU 3JO0POBbA:

- CO3/J]aHKE TEKCTOBOW BEPCUHM JIDOOTO HETEKCTOBOTO KOHTEHTA [IJIs1 €0 BO3MOXKHOTO MPeo0pa3oBaHusl B albTePHATHBHBIC
(bopmbl, yIOOHBIE 1JTs1 Pa3IMYHBIX MOJIb30BATENCH;

- CO3/]aHKe KOHTEHTA, KOTOPBI MOXHO MPEJCTaBUTh B Pa3IMYHBIX BUIAaX O€3 MOTEpH JAAHHBIX WM CTPYKTYPHI, IIPEIyCMOTPETh
BO3MOXKHOCTh MacCIITaOMpPOBaHHUsI TEKCTa M M300pakeHNH Oe3 IOTepy KayecTBa, MpelyCMOTPETh IOCTYITHOCTD YIIpaBJIeHHsI
KOHTEHTOM C KJIaBUATypBHl;

- CO3/IaHMEe BO3MOKHOCTEH [JIs1 00yYaIOIIMXCsl BOCHPHHUMATD OJIHY U Ty ke MH(MOPMALIMIO M3 Pa3HbIX HCTOYHUKOB - HALIpUMeEp,
TaK, YTOOBI JINLA C HAPYIICHUAMH CJIyXa MOTy4Yaad MH(POPMALMIO BU3YaJIbHO, C HAPYIICHUSAMH 3PEHUS - ayJUAIbHO;

- IPUMEHEHUEC MPOrpaMMHBIX CPEICTB, 06CCHC‘{I/IBa}OI_[II/IX BO3MOXHOCTb OCBOCHUA HABBIKOB U yMCHHI;'I, CpOpMI/IpyeMI)IX
)II/ICHPIHJIPIHOﬁ, 3a CUeT AJIbTCPHATHUBHBIX CHOCO6OB, B TOM YMCJI€ BUPTYaJIbHbIX na6opaTopI/1171 1 CUMYJIALIMOHHBIX TCXHOHOFHﬁ;

- IPUMCHEHUC JUCTAHIIMOHHBIX 06paSOBaTCHLHHX TEXHOJIOTHI JUIA Tiepeiavn HH(bOpMaLIHPI, OpraHu3alv pa3janvHbIX (bOpM
HHTCpaKTHBHOﬁ KOHTaKTHOM pa6OTBI 06yqa10mer0051 C IpenogaBarejeM, B TOM 4UCIIE BC6I/IHapOB, KOTOPBIC MOTYT OBITH
HCIOJIb30BaHbl JId IPOBEACHU A BUPTYAJIbHbIX JICI(LIPIIZ C BOBMOJXHOCTBIO B3aPIMO,I[6ﬁCTBHH BCEX YYACTHUKOB JUCTAHIMOHHOI'O
O6y‘ICHI/I${, MMpOBEACHUA CEMUHAPOB, BBICTYIUICHUA € JOKJIalaMU U 3allIUTHI BBITIOJTHECHHBIX pa60T, poBEACHUSA TPCHUHI'OB,
OpraHu3anuun KOJIJIEKTUBHOMR pa6OTI>I;

- IPUMEHEHHe JTUCTAHIIMOHHBIX 00pa30BaTesbHBIX TEXHOJIOTHH Il OpraHu3auy opM TEKYIIEro ¥ MpoMeKyTOUHOrO
KOHTPOJIS;

- YBEJIMYCHUE TPOAOJLKUTEIIBHOCTU CIaYN 06y‘laIOH.[I/IMCH HWHBAJIMAOM WJIA JIMIIOM C OI'PAaHUYCHHBbIMU BO3MOKHOCTAMUA 3J0POBbA
(bOpM HpOMC)KyTO‘IHOﬁ aTTECTAalluU 110 OTHOIICHUIO K YCTaHOBHCHHOﬁ MMPOAOJIKUTEIIbBHOCTU UX CAAYN:

- IPOAJOJIKUTEIIbHOCTU CAaYN 3a4€Ta WM FK3aMeHa, IMPpOBOAMMOIO B MMMCbMEHHOU (bopMe, - He Oonee yem Ha 90 MUHYT;

- MPOIOJIKUTETBHOCTY TIOATOTOBKY 00yUAIOIIerocst K OTBETY Ha 3a4éTe WK 9K3aMeHe, IIPOBOIMMOM B YCTHOU (popme, - He
6osiee yem Ha 20 MUHYT;

- MPOAOJIKUTEILHOCTU BHICTYIUICHUs 00YYAIOIIEerocs MPH 3alUTe KypPCOBOM PadbOTH - He OoJjiee YeM Ha 15 MUHYT.
Iporpamma cocrariieHa B cootBeTcTBrM ¢ TpedoBaHusiMu PI'OC BO u yyeOHbIM 1u1aHoM 1o HarpaBienuio 01.04.02

"TlpukiagHass MaTeMaTuKa M MHGOpMaTHKA" M MarucTepckoi mporpamme "VICKycCTBEHHBIN HHTEIUIEKT U CYIIEPKOMITHIOTEPHBIE
BBIUMCIIEHUA".
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Tpunoosicernue 2
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
b1.B./]B.05.01 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 Havana o0yueHus Mo o0pa3oBaTesibHOM nporpamme: 2022

OcHoBHas JuTepartypa:

1. Kysneno., A. C. Teopus BeraucuTenbHbIX mporeccon: yueOHuk / A. C. Kysueuos, P. 10. Lapes, A. H. KHs3bKoB. -
Kpacnosipck: COY, 2015. - 184 c. - ISBN 978-5-7638-3193-1. - Tekcr : anexTpoHHsIH. - URL:
https://znanium.com/catalog/product/549796 (nara obpamenus: 18.01.2022). - Pexxum goctyna: mo noanmcke.

2. ®enotos, U. E. [Tapamrensnoe nporpammupoBanue. Mojiesin 1 rpueMsl : mpaktudeckoe nocodue / M. E. deporos. -
Mockga : COJIOH-IIpecc, 2020. - 390 c. - (Cepus 'Budmmoreka npogeccuonana'). - ISBN 978-5-91359-222-4. - Tekcr :
anekTpoHHsIi. - URL: https://znanium.com/catalog/product/1858781 (aata obparuenus: 18.01.2022). - Pexum gocryna: no
IOAITMCKE.

3. Kaperosa, E. [I. OcHOBB MHOTOIIOTOYHOTO ¥ NIapaJljIeJIbHOTO MPOrpaMMUpOBaHus: yuebHoe rocodue / 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: 18.01.2022). - Pexxum noctyna: no noamucke.

4. Boraués, K. }0. OcHOBBI napajuiesibHOrO MporpaMMupoBanus : yueoHoe nocooue / K. 0. Boraués. - 4-e uzn. - Mocksa :
JlaGoparopus 3Hanwmii, 2020. - 345 c. - ISBN 978-5-00101-758-5. - Tekcr : anexkTpoHHbi# // JIaHb : 3;1eKTpOHHO-OUOIMOTeUHAS
cucrema. - URL: https://e.lanbook.com/book/135516 (nara obpamenwus: 18.01.2022). - Pexxum octyna: uist aBTOpH3.
HOJIb30BaTENEH.

onosHATEILHAS JUTEpPATYypa:

1. MakcumoB, H. B. Apxurektypa DBM u BoaucIUTeNbHBIX crcTeM : yueOHuk / H.B. Makcumos, T.JI. Iapteika, V.. Tormos. -
5-e m311., mepepad. u gom. - Mockga : POPYM : UHOPA-M, 2022. - 511 c. - (Cpennee mpodeccroraabHOe 00pa3oBaHue). -
ISBN 978-5-00091-511-0. - Tekcr : anekrponnsiid. - URL: https://znanium.com/catalog/product/1856720 (nata o6pareHus:
18.01.2022). - Pexum goctyna: no NOIIHCKE.

2. Konpaes, B. Jl. Apxutekrypa 9BM : yue6noe nocooue / B.Jl. Konnaes, C.A. Jlynus. - Mocksa : ©OPYM : UHOPA-M,
2021. - 383 c. - (Cpennee npodeccuonanisioe odpazoranue). - ISBN 978-5-8199-0868-6. - Tekcr : anekTpoHHbiid. - URL:
https://znanium.com/catalog/product/1136788 (nara odpamenust: 18.01.2022). - Pexum nocryrma: 1o HOAIIcKe.

3. TlapasienbHble BRIYMCICHNS OOIIEro Ha3HaYeHHsI Ha Tpadpuieckux mpoiieccopax: yueOHoe nmocodue / Hekpacos KA.,
Ioramnukos C.U., bosipuenkoB A.C., - 2-e u3g., crep. - Mocksa: ®nvnra, M3natensctBo Ypanbckoro ynusepcureta, 2017. -
102 c. ISBN 978-5-9765-3182-6. - Tekct: anektponnsii. - URL: https://znanium.com/catalog/product/949717 (aata
ooparmrenus: 18.01.2022). - PexxuM gocTyna: Mo MOIIrcKe.

4. AcanaceeB, K. E. OCHOBBI BEICOKOTIPOM3BOIUTENbHBIX BbIuKciaeHui. - T. I1I: [TapanienbHble BEIYUCIUTEIbHBIE AITOPUTME
yuebHoe nmocodue / K. E. Acdanacoes, U. B. I'puropsesa, T. C. Peiin. - Kemeposo : KemI'Y, 2012. - 185 ¢. - ISBN
978-5-8353-1546-8. - Tekcr : asekTpoHHbIH // JIaHb : 31eKTpOHHO-OMbMOTeYHas cucteMa. - URL:
https://e.Janbook.com/book/44308 (nata obpamenusi: 18.01.2022). - Pexxum gocryna: ajisi aBTOpU3. MOJIb30BaTENEH.

5. Crykosos, C. B. [TapamtensHoe nporpammupoBanue. [IpakTukym : yuye6Hoe nocooue / C. B. Ctykosnos. - Kemeposo :
KemI'V, 2020. - 273 c. - ISBN 978-5-8353-2723-2. - Tekcr : aneKTpoHHbIH // JIaHb : 371eKTPOHHO-OUOINOTEYHAs CUCTEMA. -
URL: https://e.lanbook.com/book/173547 (nata o6parmenus: 18.01.2022). - Pexxum mocTyna: sl aBTOpPH3. TOJTb30BaTENIEH.
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ITporpamma mucimruiunsl "Texnonorus Open MP"; 01.04.02 "IIpuxianxas MaTemaTika U uH(OpMaTHKa".

Tpunoosicenue 3
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
b1.B./]B.05.01 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 o0yueHus Mo oOpa3oBaTesibHON nporpamme: 2022

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.

VuebHO-MeToanYeCcKas IUTepaTypa 1jisl JaHHON AUCLMIUIMHBI UIMEEeTCs] B HUIMYMH B 3JIeKTPOHHO-ONOINOTEYHON CHCTEMe
WznarenscrBa "Jlanp" , mocTyn K KOTOpo# npepocTanieH ooydaonmmcs. 9bC NUzparenscta "JlaHp" BKIOYaeT B ceOst
3JIEKTPOHHBIE BEPCUU KHUT U31aTesibcTBa "JaHp" ¥ ApYrUX BeIyIIUX U3[aTeIbCTB YUeOHOM JIMTEpaTyphl, a TAKXKE SJIEKTPOHHbIE
BEPCUM MEPUOANIECKUX U3AaHUN 10 €CTeCTBEHHBIM, TEXHUYECKUM 1 ryMaHuTapHbeIM Haykam. 9BC U3narenscta "Jlanp"
obecrieynBaeT AOCTYI K HAYYHOMH, y4eOHOM JIMTepaType ¥ HayYHBIM IEPUOIMYECKUM U3aHUAM 110 MAKCUMAJIbHOMY KOJIHMUYECTBY
NpoUIBHBIX HAIPABJIEHHUH ¢ COOTIOAEHNEM BCEX aBTOPCKHUX M CMEKHBIX TPaB.
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