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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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[porpammy IrciMIUIMHBL pa3padoTai(a)(u): MIaIIINA HAYYHbIA COTpYIHUK, 6/c Mapkuna A.I'. (HIJI cynepkoMITbioTepHOTO
MO/IEJIMPOBAHUS BOJHOBBIX ITPOLIECCOB, Kadhepa NPUKIaJHON MaTeMaTUKU U UCKYCCTBEHHOTO UHTEJUIEKTA),
AngGMarkina@kpfu.ru

1. IlepeyeHb MIAHNPYEMBIX Pe3yJIbLTATOB 00YYEHHs MO JUCIHHUILIAHE (MOIYJII0), COOTHECEHHBIX ¢ IVIAHUPYEeMbIMHI
pe3yabTatamu ocsoenusi OIIOII BO

OO6yyarnImuiics, OCBOUBIINE QUCIUIUTUHY (MOIYJIb), JOJIKEH 001a1aTh CIICAYIONMMA KOMITETCHITASIMU:

Mudp PacuudpoBka
KOMIIeTeHI[IU npuooperaemMoii KoMIeTeHIUH
[IK-3 PyKOBO/ICTBO MTPOEKTUPOBAHUEM ITPOrPAMMHOTO 00eCIeYeHHUsI
[K-4 BrimosiHeHre padoT M ynpaBiieHHe paboTaMu 110 CO3/1aHUI0, MOAV(DUKAIIMHY U COMTPOBOKICHUIO
nC

OO6yyarnmuiicss, OCBOUBIINI JUCHUTUIAHY (MOJIYJIb):
IoyokeH 3HATh:

OCHOBHBIE MTPUHIIUITH PA0OTHI C MaPAJUIEIBHBIMU IIPOrPaMMaMK Ha MHOTOIIPOIIECCOPHBIX CUCTEMax ¢ OOIIel NaMsThIo;

JloKeH yMeTh:

pa3pabatbiBaTh KOJ MPOrPaMMBbI /1JIs1 BBITOJIHEHHSI HA MHOTOIPOLIECCOPHBIX CUCTEMAX;

JlomxeH Bl1afeTh:

HaBBIKAMH TIPOTPaMMHPOBAHHUS C HCIOIF30BAHNEM COBPEMEHHBIX TEXHOJIOTHI TapaJuIeIbHOTO POTrPaMMHIPOBAHHS;
JoJKeH IeMOHCTPUPOBATh CIIOCOOHOCTh U TOTOBHOCTb:

pa3pa6aTI>IBaTb IapaJuIeJIbHBIE AJITOPUTMBI PEIEHHUS 3a1a4 BBIYKMCJTUTEILHOMN MaTEMATHUKU,

OCYIIECTBJIATH aq)q)eKTI/IBHyIO aJalTanyio NoCaIeA0BATCIbHBIX IMTPOrpaMM O] MHOTOITPOLIECCOPHBIE CUCTEMBI C 06]]1817[
IIaMAThIO.

2. MecTto nucuumjauHbl (MoayJs) B ctpykrype OIIOII BO

HanHas aucuuruimHa (MoayJib) BKJoueHa B pasaen "b1.B.JIB.06.03 Juciurivael (MOAy/in)" OCHOBHOHN MpodheCCUOHATIbHOI
obpazoBaresbHON porpammbl 01.04.04 "TlpukiagHas MatemaTrka (BeraucauTebHast TeOMETPUS M BHICOKOIPOU3BOIUTE bHBIE
BBIYMCJIEHNS])" ¥ OTHOCUTCS K JTUCHMIUIMHAM 10 BbIOOpy dactu OITOIT BO, ¢hopmupyemoiil ydyacTHIKaMu 00pa30BaTeIbHBIX
OTHOILIEHUH.

OcBauBaetcst Ha 2 Kypce B 3 cemecTpe.

3. O6beM qUCHUILIMHBI (MOYJISI) B 3a4€THHIX € JHHAIAX ¢ YKa3aHHEM KOJNYeCTBa YacoB, BbIJeJEeHHBIX HA
KOHTAKTHYIO Pa00Ty 00y4aloIuxcs ¢ Npeno/jaBareieM (Mo BHAaM yueOHbIX 3aHATHI1) M HA CAMOCTOSTEJILHYIO
padoTy o0ydamuxcs

OO01mas TpyJOeMKOCTh AUCHUILINHBL COCTaBIsIeT 4 3ayeTHbiX (bie) equnuil(bl) Ha 144 yaca(oB).

KonrtaktHas padora - 36 yaca(oB), B ToM urciie Jiekiuu - 0 yaca(oB), mpaktudeckue 3auAtus - 0 yaca(o), 1abopaTopHbIe
padoThI - 36 yaca(oB), KOHTPOJIb CAMOCTOSITEIbHON padoThl - 0 yaca(oB).

CamocrositesibHast pabota - 54 daca(oB).
KouTposns (3auét / x3amen) - 54 vaca(oB).
dopMa MPOMEKYTOTHOTO KOHTPOJISI IUCIUIUTIHBL: K3aMeH B 3 ceMecTpe.

4. Conep:xaHue AVCHUILIAHBI (MOIYJIsI), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3jejaM) ¢c yKa3aHneM 0TBeJeHHOr0 Ha
HHUX KOJHYECTBA aKaA€MHUYE€CKHUX YaCOB U BU10B y'—le6HI)IX 3aHATHN

4.1 CTpyKkTypa U TeMaTH4eCKHIl IUIaH KOHTAKTHOM U CAMOCTOATEJbHO PAa0OThI O JUCHHUILIHHE (MO/IYJIIO)

Buabl 1 yackl KOHTAaKTHOI pa6oThI, Camo-

HX TPYJA0EMKOCTh (B 4acax) CTOSI-

N Pazeant qucuumimnb / Ce- |Texmun,VIexnun|IIpaxTu-[IIpakTu-JIadopa-UIaopa-| TeJIb-
MOIyJIst MECTP| Bcero | B 3J. |4eckue | yeckue [TOpHbIe |TOpHbIe| Has
¢opme BansaTHS,| B 3J. [pabdoThL,| B3I pa-

Bcero | cdopme | Bcero | opme | OoTa

Tema 1. Texnonorua OpenMP. OcHOBHBIE TOHATHUA
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Buapl 1 yachl KOHTAKTHOW PadoThl, Camo-
HX TPYA0EMKOCTh (B Yacax) CcTOS-
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
5 Tema 2. KoHcTpykuuu paszaeneHus pabot 3 0 0 0 0 10 0 10
UTEPALIMOHHOI'O TUIIA.
3 Tema 3. Onepanyy CHHXpOHHU3AIUH PadoT. 3 0 0 0 0 ] 0 17
Tema 4. Ilpumenenue texHogoruu OpenMP B
4. |peurennu 3agay BHIYUCIATEIBHON MAaTEMATHKU 3 0 0 0 0 8 0 17
MToro 0 0 0 0 36 0 54

4.2 Coaep:xaHue JUCHUILIMHBI (MOYJIs1)
Tema 1. Texnoaoruss OpenMP. O cHOBHbIE IOHATHS M ONP€/1eJTeHHsI.

Kpatkas ucropus pasputust OpenMP u obnacts npumenenusi. OCHOBHbIE IOHATHA U ompeneseHus. CpeacTsa
PpeIaKTHPOBaHMS, KOMIWISIAN | 3aITyCKa MapauiebHON IporpaMMbl. Moess BHIIOTHEHHS "BeTBICHUE-CIUSHIE .
Crpykrypa nporpammsl OpenMP. MHunmanu3anys napauiebHbeIX MOTOKOB. OrnpeneeHre HoMepa NOTOKa U KOJIMYecTBa
MOTOKOB. Pasrpanndenue pocryna k nepeMeHHbIM. KOHCTpYKIMK paszeneHus paboT He UTepalroHHOro thna. dopmar 3amicu
JVpeKTHB. [JJupeKTuBH sections u single.

Tema 2. KoHcTpyKnun pa3ejeHns padoT HTepanoOHHOT0 TAIA.

®dopmar 3amucu TUpeKTHB KOHCTpyKimu parallel for. Pacripenenenue ntepauuil UKIa MEXLy TOTOKAMH BHYTPU
napasuiesibHoi obnactu. CTaTuueckoe U JUHAMUYECcKoe pacripeseneHue utepaimil. Koncerpykuus reduction. Odnactu
BUJIMMOCTH TIEPEMEHHbIX BHYTpU KOHCTpyKIwii parallel for u reduction. [TapamiensHas 06paboTKa OIHOMEPHBIX U JIByMEPHBIX
MAaCCHBOB.

Tema 3. Onepanuu cHHXpOHA3 AU PadoOT.

Hcrosnb30BaHKe aToMapHbIX oneparuil. O6paboTKa MACCUBOB C MOMOIIIBIO0 ATOMAPHBIX onepaiuil. CHHXpOHHU3AIMsI TOTOKOB
BHYTpM NapaJliesibHOI o6s1acTy. bapbepHast CMHHXpOHM3aLysl. VICronp30BaHre KPUTHIECKUX CEKIUIA B KaUeCTBE MEXaHU3Ma
CHHXPOHM3ALMHU MOTOKOB. OCOOEHHOCTH CHHX POHHM3AIMH IIOTOKOB Ha MpHMepax 0OpaOOTKH IBYMEPHBIX M OTHOMEPHBIX
MAaCCHBOB B NapaJlIebHON 00JIACTH.

Tema 4. Ilpumenenne Texanoaornu OpenMP B pemennn 3a1a4 BIYNCJIATENLHON MaTEMAaTHKA

Pa3paoTka napaiesbHON MPOrpaMMBl IS PEIeHHs 3a/ia4y BBIYMCIUTEIbHOW MATeMAaTUKH HA MHOTOIIPOLIECCOPHBIX CHCTEMAax
¢ ofuiei namsThio. [IpuHIMIBL pa3paboTKU NapalIeNIbHbIX aJITOPUTMOB. AHAIN3 BHYTPEHHEH CTPYKTYPbl &JITOPUTMA U
BbIsIBJIEHHE NMapayutenn3ma. Hamcanne 3¢hpeKTHBHBIX MapaiebHbIX POrpaMM 1 BHITIOJTHEHHUE aIalTalum
TOCTIEIOBATENBHBIX IIPOrPAMM O], MHOTOIIPOLIECCOPHBIE CUCTEMBI C OOIIEH MaMsIThIO.

5. IlepevyeHb y4eOHO-METOJUUECKOT0 00eCIeYeH s JJIsi CAMOCTOATEJbHONH Pa60Thl 00yJalOIUXCs M0
U CIHILIIHE (MOIYJIIO)

CamocrosiTesbHas padoTa 00yYaIOIIMXCS BHITIOIHSETCS MO 331aHUI0 ¥ IPH METOOMYECKOM PYKOBOJCTBE NperofiapaTeis, HO 6e3
€ro HEeMoCpeACTBeHHOro yyactust. CamocTrosTebHast padoTa MoApasAenseTcss Ha CaMOCTOSITENbHYI0 paboTy Ha ayAUTOPHBIX
3aHATHUSX U Ha BHEAYAUTOPHYIO CAMOCTOSITENbHYI0 paboTy. CaMocTosTe bHAS paboTa 00yJaIOIMXCS BKIIOYALT KaK MOJHOCTHIO
CaMOCTOSITEJIBHOE OCBOEHHE OTIEIbHBIX TeM (Pa3aesioB) AUCHMIUINHBL, TaK U MPOPadOTKY TeM (pa3/iesioB), OCBANBAEMBIX BO
BpeMsl ayIUTOPHOI padoThl. Bo BpeMst caMOCTOSTENbHOM paboThl 00yJaloIrecs: YATAIOT U KOHCIIEKTUPYIOT YUeOHYI0, HAyYHYIO
Y CIIPaBOYHYIO JIUTEPATYPY, BBIIONHSIOT 3a1aHHUs1, HANIpaBJICHHbIC Ha 3aKpelIeHne 3HaHUI 1 OTPaOOTKY YMEHHIA M HABBIKOB,
TOTOBSATCS K TEKYIIEMY M TPOMEKYTOUYHOMY KOHTPOJIO IO JUCIUIUIVHE.

OpraHu3zalys CaMOCTOSITENIbBHOW padoThl 00yYaIOIIMXCs perJiaMeHTHPYETCsl HOPMaTUBHBIMU JIOKYMEHTaMHU,
y4eOHO-METOINYECKOIl INTepaTypoil 1 JeKTPOHHBIMI 00Pa30BaTE/IbHBIMU PECYPCAMHU, BKIIOUASL:

IMopsizok opraHU3alMK U OCYIIECTBIICHUs] 00pa30BaATEIbHON JEATEIBHOCTH M0 00pa30BaTEIbHBIM IIPOrPAMMAaM BBICIIETO
00pa3oBaHus - MporpaMMam OakajiaBpuaTa, MporpaMMaM CieMIMTETa, IPOrpaMMaM MarkCTpaTyphl (YTBEPXKICH MPUKa30M
MuHKCTepCTBa HAYKH U BhICIero odpaszoBanus Poccuiickoit ®enepartuu ot 6 anpesst 2021 roga Ne245)

ITucbmo MuHuctepcTBa oopasoBanust Poccutrickort ®eneparmu Nel4-55-996un/15 ot 27 Hostopst 2002 r. "OO akTMBU3AIMH
CaMOCTOSITEJIbHON padOThI CTYICHTOB BBICIIHMX YUeOHbBIX 3aBeIcHUN"
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VYcraB (peaepanbHOro rocyJapcTBEHHOTO aBTOHOMHOTO 00pa3oBaresibHOro yupexaenus "Kazanckuii (ITpuBomkckmii)
(penepasbHbIll yHUBEpCUTET"

[TpaBuia BHyTpEeHHEro pacrnopsjka (efepaabHOro rocy1apcTBEHHOr0 aBTOHOMHOTO 00Pa30BaTENIbHOTO YUPEkKJEHHs BBICLIIETO
npodeccronanbHOro oopazosanus "Kazanckuii (ITpuBomkckuii) ¢enepaibHblii yHUBepcUTeT"

JlokanbHble HopMmaTuBHBIE akThl KazaHckoro (IIpuBoskckoro) deaepaibHOro yHUBEpCUTETa

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

POoHJI OLIEHOUHBIX Cpe€ACTB IO AUCHUIIMHE (MOI[yJ'IIO) BKJIIOYACT OLEHOYHBIE MaTe€pHaJibl, HAITIPABJICHHBIE HA ITPOBEPKY OCBOCHUA
KOMHCTCHHHI;'I, B TOM 4YUCJIE 3HaHHﬁ, yMeHI/Iﬁ Y HaBBIKOB. POH]I OLIECHOYHBIX CpE€ACTB BKIIOYAET OEHOYHbBIE CPEACTBA TEKYIIETO
KOHTPOJIA U OLICHOYHBLIE CPEACTBA HpOMe)KyTOLIHOfI aTTeCTalluu.

B ¢oH/ie OLIEHOUHBIX CPEJCTB COAEPKUTCS CIeAyIoNias HHDOPMAITHS:

- COOTBETCTBHE KOMIIETEHIIMH TUIAHUPYEMbIM pe3yJibTaTaM 00y4eHHsI 110 UCIUILIMHE (MOJYJI0);

- KpUTEpHUHU OlleHUBaHUst C(OPMUPOBAHHOCTH KOMITETEHIINIA;

- MexaHu3M (POPMUPOBAHUS OLIEHKU IO JUCIUILIMHE (MOYJIIO);

- OMUCAHUE MOPSIIKA IPUMEHEHUS U MPOIIEAYPbl OLEHUBAHMSI /IS KAXK OO OLEHOYHOIO CPEJICTRa;
- KpUTEPHHU OLICHUBAHMSI JJTs1 KaXJOr0 OLIEHOYHOTO CPEICTBA;

- COACPIKAHNEC OLEHOYHBIX CPEACTB, BKJIIOYaA TpC6OBaHI/IH, MMPEeAbABIIACMBIC K HeﬁCTBHHM o6yqa101111/1x05{, AE€MOHCTPUPYEMbBIM
pe3yjibTaTaM, 3alaHUA pa3JIMYHbIX TUIIOB.

DoHJ] OIIEHOYHBIX CPEACTB M0 AUCHUIUIMHE HaxoauTcs B IlpunoxkeHun 1 K mporpaMme JUCHUIIMHBL (MOIYJIIO).

7. IlepedeHnb JATEPATYPhI, HEOOXO0JUMOM JJIsT OCBOEHHS U CIUILINHBI (MO TyJIs)
OcBoeHre TUCITUTUIMHBL (MOJYJIsI) TIpEIIoIaraeT u3y4eHne OCHOBHON ¥ JOTIOTHUTEILHON yueOHO! TuTepaTypsl. JlutepaTtypa
MOXKeT OBITh JIOCTYITHA OOYYAIOMIMCS B OTHOM W3 JBYX BapUAHTOB (JIOO B OOOMX W3 HUX):

- B 9JIEKTPOHHOM BHUJIE - Yepe3 JIeKTPOHHbIE OMOIMOTEUHbIE CUCTEMBI HA OCHOBAHUHM 3aKToueHHbIX KDY norosopos ¢
npaBoobJIaIaTe sIMu;

- B leyaTHOM Bujie - B HayuHott 6ubmoreke um. H.U. Jlo6aueBckoro. OOydJaroIiuecs moyJanT YIeOHyI0 IUTepaTypy Ha
aOGOHEMEHTE TT0 YUTATETLCKUM OMJIeTaM B COOTBETCTBHU C TIPABIJIAMU TIOJTb30BaHUsI HaydHO! OMOIMOTEKOM.

DIeKTPOHHBIE U3JAHUS AOCTYIHBI AUCTAHLIOHHO U3 JI00OH TOYKHM MPU BBEJCHUU 00YYaIOIIMMCS CBOETO JIOTUHA U [apoJisl OT
JIMYHOTO KaOuHeTa B cucteMe "DNeKTPOHHBIH yHUBepcuTeT" . [Ipu HConb30BaHUM TEYATHBIX U3AaHUN OMOIMOTEUHbIN (hOH/T
JIOJDKeH ObITh YKOMILUIEKTOBAaH UMUK U3 pacuera He Menee 0,5 sx3emriuisipa (uist ooydaonmxcs o PI'OC 3++ - He menee 0,25
9K3eMIUIAPa) KaKIOr0o U3 U3JaHUI OCHOBHOM JIMTEPaTyphl M He MeHee 0,25 aK3eMIuIsApa JOTOIHUTEIPHOM JIUTepaTyphl Ha
Ka)k10r0 00y4alolerocsi U3 4ucia Juil, OJHOBPEMEHHO OCBAMBAIOIINX JAHHYIO AUCLMIUIMHY.

[epeueHb OCHOBHOI M OTIOJHUTENBHON YUeOHOM TMTEpaTypbl, HEOOXOIMMON JIIsi OCBOSHUS JUCIMIUIMHBI (MOJLYJIS), HAXOUTCS
B [Ipmnoxenun 2 k paboueii mporpamMmme JUCHUIUIMHBL. OH MOUIEXUT OOHOBJIEHHUIO TP U3MEHEHUH YCIIoBUi 1oroBopoB KOV ¢
IpaBOOOJIaJaTe I IMU SJIEKTPOHHBIX U3/IaHUH U ITPU U3MEHEHWN KOMIUTeKToBaHus ¢oHoB Hayunoi 6momiorexn KOV,

8. Ilepeuenn pecypcoB HH(OPMATHOHHO-TEJIEKOMMYHUKAIMOHHOM ceTH ""MHTepHET'', HE00X0AMMBIX IJIsI
OCBOEHHUS JUCIHILIAHBI (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 "Texnonorun OpenMP" -
https://teams.microsoft.com/l/team/19%3ae3da67c43da4467390b74858b3bd057d%40thread.tacv2/conversations ?groupld=f4824950-075

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

9. MeToandecKne yKa3aHHSA VI 00yJaIOMIXCs M0 0CBOEHUIO JUCIUIIAHBI (MOTyJIsT)

Bujg paéor MeToanuyeckue peKOMeHIalu

naboparopusle | [Tpu BeITOJIHEHNHN TaOOPATOPHBIX PaOOT HEOOXOMMO HCIIOJIb30BaTh TEOPETUUECKUI MaTepual u3

padoThI TIPE/ITIOKEHHOTO CIKCKA JIMTepaTypsl. Bee paboThl opueHTHpOBaHbI Ha iprMeHeHue TexHosoru OpenMP B
pa3paboTKe napajuiebHbIX IPOrpaMM JJIsl pelleH s 33124 BHIYUCIINTEIbHOH MaTeMaTUKH. Y YeOHBIN MaTepra
IO KaXk/I0W paboTe u3JaraeTcsi moJpoOHO M COJIEPKUT HEOOXOIUMBIE MOSICHUTENBHBIE CCBUIKU U y4eOHbIe
nipumepsbl. Tekylnue 3a/laHus Ha JabOpaTOpHbIE pabOTHI
BBIJIAIOTCS] KQK/IYIO0 HEZIENIO HA MPAKTHUECKOM 3aHSTHH. Peanu3anys JaHHOH AMCLIMITINHEI PETIOJaraeT Kak
OYHOE, TaK M JJUCTAHIIMOHHOE (pOpMy OOYUEHHSI.
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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 HEOOXOAUMO HAYUUThCSI TPOBOUTh AHAJIN3 BHYTPEHHEN CTPYKTYPBI aITOPUTMA U BBISIBJISITH
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
PEKOMEH/IyeMOM JIMTepaTypsl o Teme 3ananust. 2. CoctapiieHue pe3ioMe MPOYUTAHHON IJ1aBbl COOTBETCTBYIOIIETO
pazzena peKOMEHIyeMOro TeOpeTHYECKOro MCTOYHHUKA WM yueOHUKA. 3. BhIloNHeH e 3alaHui 1O TeMe U UX
KOMMEHTHPOBAHHE.

9K3aMeH ITpu noaroToBKe K 9K3aMeHy 00ydJaomeMycs peKOMEHIYeTCsl COCTAaBUTh IUIaH MpoLecca MOArOTOBKH,
BKJIIOYAIOIel M3y4YeHHne, TOBTOPEHHE, CUCTEMATH3ALIMIO, JIOTHYECKYI0 00paboTKy MaTepuala, HOATrOTOBKY K
BBIITOJTHEHHIO IIPAKTHYECKUX 33124 IT0 TeMaM AUCLMIUIMHBL, & TAKKE COCTABJIEHUE CITHCKA BOSMOKHBIX
JOTIOJTHUTEBHBIX BOIIPOCOB M 3a/iaHui. Ha 9K3aMeHe olleHMBaeTCs BIaJileHle MaTepuajioM 00yJaloIero, ero
CHCTEMHOE OCBOEHHE, CIIOCOOHOCTh MMPUMEHSTh HyKHbIE 3HAHHS, HABBIKM U YMEHHSI IIPH aHAJIM3e MPOOIEMHBIX
CHUTYaIWii ¥ PeIIeHNH TPaKTHYECKIX 3aJaHHUH.

10. IIepeyeHs H( OPMALMOHHBIX TE€XHOJIOTHIi, HCIOJIb3yEeMBIX IIPH OCYII€eCTBJEHHH 00Pa30BaTeJbHOr0 Mpoecca
10 JUCIHILIAHE (MOAYJI0), BKJI0YAs IepevYeHb NPOrpaMMHOro o6ecnedyeHusi 1 HH(G OpManHOHHBIX CIPABOYHBIX
cucrTeM (IIpH HEOOXOJUMOCTH)

INepeueHs HHPOPMALIMOHHBIX TEXHOJIOTHH, UCIIOJIb3yEMBIX ITPH OCYLIECTBICHHN 00Pa30BaTEILHOTO IPOLiecca 10 JUCHUILIIHE
(MOZyJII0), BKJIIOYAS MTepedeHb MPOrpaMMHOr0 obecrieueHns 1 MH(POPMAIIMOHHBIX CIIPABOYHBIX CHCTEM, ITpEe/ICTaBIIeH B
[punoxennu 3 k pabovelt mporpaMme TUCITUTUIMHBL (MOIYJIS).

11. Onncanne MaTepuaJIbHO-TEXHUYECKOM 0a3bl, HEOOX0UMOIT /ISl 0CYI[EeCTBJIEHUSI 00Pa30BaTEJILHOTO
npounecca no JUCHAILINHE (MOIYJII0)

MarepraibHO-TEXHHUECKOE 00ecrieueHre 00pa3oBaTeIbHOTO TPOIIECCa TT0 JUCIUILTAHE (MOIYJTO) BKIIIOUAET B ceOs CIIeqyIONIne
KOMITIOHEHTHI:

[NomereHust 1J1s1 CaMOCTOSITEIbHOM paboThl 00YYaIOIIMXCsl, YKOMIUIEKTOBAaHHBIE CIIEIIMATM3UPOBAHHON MeOEJIbI0 (CTOJIbI 1
CTYJIbsI) ¥ OCHAIIIEHHbIE KOMITBIOTEPHO!N TEXHUKOW C BOZMOKHOCTBIO MOAKIIIOUeHus1 K ceTd "MHTepHeT" u obecrieyeHreM JocTyra
B 9JICKTPOHHYI0 HH(OPMAITMOHHO-00pa3oBaTe/bHylo cpeny KOV,

VueGHble ayAMTOPUH sl KOHTAKTHOM paboTHI ¢ MpernojaBaTesieM, YKOMIUIEKTOBAHHbIE CTIeHUATU3MPOBAHHON MeOebio (CTOJIbI
U CTYJIbS1).

Komnborep 1 npuHTEp 151 paclieyaTKy pa3JlaTOYHbIX MATEPUAJIOB.
KomrbloTepHBIi Kitacc.

12. CpencrBa aganramuy mpenoaBaHus JHCIAILUIMHLI K MOTPEeOHOCTIM 00yJaomuxcsa HHBAJINI0B 1 JIAIL ¢
OrpaHUYeHHbIMH BO3MOKHOCTSIMH 3/10POBbSI

Ipu HEOOXOAUMOCTH B 00pa30BaTEILHOM MPOIIECCE IPUMEHSIIOTCS CIEAYIOIHE METO/IBI U TEXHOJIOTUH, OOJIeryarolme
BoCHpuATHE UHPOPMALIUK 00YUAIOIIMMUCS UHBAIMIAME U JIMIAMU C OTPAHUYEHHBIMUA BO3MOXKXHOCTSIMU 3[I0POBbSI:

- CO3/J]aHKe TEKCTOBOW BEPCUH JIDOOTO HETEKCTOBOTO KOHTEHTA JIJIs1 €0 BO3MOXKHOTO MPe00pa3oBaHusl B albTepPHATHBHBIC
(opmbl, yIOOHBIE 17151 Pa3IMYHBIX MTOJIb30BATENICH;

- CO3JaHUEC€ KOHTCHTA, KOTOpLIﬁ MOJKHO NPEACTaBUTL B PA3JIMYHBbIX BUAX 0e3 NOTEPU JAHHBIX WK CTPYKTYPBI, IPEAYCMOTPETH
BO3MOXKHOCTb MaCIHTa6I/IpOBaHI/IH TEKCTa U I/I306pa)l(eHl/Iﬁ 0e3 NOTEPH Ka4eCTBa, MPEAYCMOTPETh JOCTYITHOCTD YIIPABJICHUA
KOHTEHTOM C KJIaBUATYyPbI;

- CO37IaHMe BO3MOKHOCTEN [JIs1 00yUaIOIMXCsl BOCHPHMHUMATD OJIHY ¥ Ty ke MH(OPMALIMIO 13 Pa3HbIX HCTOYHHUKOB - HAIIpHMeEp,
TaK, YTOOBI JIMI[A C HAPYIIEHMSMH CIIyXa MOJTy4ald MH(OOPMALUIO BU3YaTbHO, C HAPYILEHUIMH 3PEHHS - ayIHaJIbHO;

3AE
Crpanuna 7 u3 10. IEl YHH




Iporpamma pucimruiunsl "Texnonoruu OpenMP"; 01.04.04 "IIpukiagnaa mateMaTuka'.

- IPUMEHEHUEC MTPOrpaMMHBLIX CPEICTB, 066CHC’~II/IBaIOI_[II/IX BO3MOXHOCTb OCBOCHUA HABBIKOB U yMeHHfI, CI)OpMI/IpyeMI)IX
HHCHHHHHHOﬁ, 3a CUET AJIbTEPHATHUBHbBIX CHOCO6OB, B TOM YMCJI€ BUPTYaJIbHbIX na6opaTopI/H71 1 CUMYJIAIIMOHHBIX TeXHOJ’IOFHfI;

- IpMMEHEeHNe JUCTAHIIMOHHBIX 00pa30oBaTe/IbHBIX TEXHOJIOIHH IS Iepeiaud HHpOPMAaLY, OpraHu3aLiy pa3InIHbIX (hopM
MHTEPAKTUBHON KOHTAKTHOW paboThl 00yYaloIerocs ¢ rpernojaBaresieM, B TOM Yicie BeOMHAPOB, KOTOPbIE MOTYT OBITh
WCIIOJIb30BAHBI AT TPOBEAEHNSI BUPTYAJIbHBIX JIEKIIMH C BO3MOKHOCTBIO B3aMOJIEHCTBHSI BCEX YIACTHUKOB JUCTAaHLIMOHHOTO
00y4eHus1, IPOBEeJEeHNsI CEMUHAPOB, BBICTYIUIEHHS C JOKJIAIaMHU 1 3aIlUTHI BHIOJIHEHHBIX PaOoT, IPOBEASHUS TPEHUHIOB,
OpraHM3aLX KOJUIEKTUBHOM paboOThI;

- IPUMEHEHHe TUCTAHIIMOHHBIX 00pa30BaTebHBIX TEXHOJIOTHH U1l OpraHu3aluy bopM TEKYIIEro ¥ MpoMeKyTOUHOTO
KOHTPOJIS;

- YBEJIMYEHUE TIPOJOJDKUTEBHOCTH CIaui 00YYaIOIIMMCsl HHBIUIOM MJIM JIMLIOM C OTPAHUYEHHBIMUA BO3MOKHOCTSIMHU 310POBbS
¢opm rTpoMe:xyTOUHOH aTTeCTAIMK M0 OTHOLIEHHIO K YCTAHOBJIEHHOW MPOIOKUTEIbHOCTH UX CAAYH:

- IPOOOJIKMUTECIIBHOCTU CAaun 3a4€Ta WM IK3aMeHa, IpoOBOAMMOIO B MMMCbMEHHOU (bOpMe, - He Gonee yem Ha 90 MUHYT;

- MPOOJKUTEIBHOCTY TIOATOTOBKHM 00YYAIOIIerocst K OTBETY Ha 3a4éTe WK 9K3aMeHe, IIPOBOIMMOM B YCTHOU (popme, - He
6osiee yem Ha 20 MUHYT;

- MPOIOJIKUTEILHOCTY BHICTYIUICHUS 00YYAIOMIEerocs MPH 3aluTe KYpPCOBOM PadOTH - He OoJjiee YeM Ha 15 MUHYT.
IIporpamma cocrapiieHa B cooTBeTcTBUM ¢ TpedoBaHusmMu PI'OC BO u yyeOHbIM 1U1aHOM 110 HarpaBienuio 01.04.04

"TlpukiagHass MaTeMaTuKa" ¥ MarucTepcKoil mporpamme "BrrancnuTesbHas TeOMETPHs U BBICOKOTIPONU3BOJUTEIBHbIE
BBIYHCIICHUS .

SAEKTPOHHBH
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K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
F1.B./]B.06.03 Texrnoaozuu OpenMP

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

Hanpasnenue nogrorosku: 01.04.04 - IpukiagHasi MaTeMaTuka
[Ipocuss moAroToBKM: BeryrciuTe bHasA reOMeTpHs U BRICOKOITPOM3BOIUTEbHBIE BEIYUCIEHUS

Kpanuukanus BHITyCKHUKA: MarkcTp

dopma 0OydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana oOyueHus1 Mo odpa3oBatesibHON nporpamme: 2021

OcHoBHas JuTepartypa:

1. CuporunnHa, H.1O. [TapaniensHble BErancauTebHBIE cucTeMsl | yaeOHoe nocodue / H. 10. Cuporunnna, O. B.
Henomusmmii, K. B. Kopmiyn, B. C. Bacumbes. - Kpacnosipck : COY, 2019. - 178 c. - ISBN 978-5-7638-4180-0. - Teker :
3NIeKTpOHHBII // JIaHb : aneKkTpoHHO-0uOmMoTeuHast cucrema. - URL: https://e.lanbook.com/book/157580 (narta oOpamieHus:
18.01.2021). - Pexxum goctyma: ajist aBTOpHU3. TTOJb30BaTe eH.

2. Apsikos, C. b. [TapanensHoe nporpaMMupoBaHue Hap oOmmed namartbio. OpenMP : yue6noe nocodue / C. b. Apsikos, M.
A.Topoannues, I'. A. Illykun. - HoBocuoupck : HI'TY, 2019. - 95 c. - ISBN 978-5-7782-3796-4. - Tekcr : 31eKTpOHHBII //
Jlanb : anexTpoHHO-6MbGMOTeYHas cucteMa. - URL: https://e.Janbook.com/book/152252 (nata obparenus: 18.01.2021). -
Pesxum ocTyna: st aBTOpU3. MOJIb30BaTeNEH.

3. Jlesun, M. I1. TTapannensHoe nporpaMmmupoBaHue ¢ ucroib3oBanueM OpenMP : yue6noe nocobue / M. I1. JleBuH. - 2-e u3p.
- Mocksa : UHTYUT, 2016. - 133 c. - ISBN 978-5-94774-857-4. - Tekcr : a1eKTpoHHbIH // JIaHb : 351eKTpOHHO-OMOIMOTEYHAS
cucteMa. - URL: https://e.lanbook.com/book/100358 (mara obpamenust: 18.01.2021). - Pexxum nocryma: 1jis aBTOpu3.
OJIb30BaTeIeH.

4. denoros, Y. E. Moaenu napaiienbHOro nporpaMMrMpoBaHust: npaktuueckoe nocooue / deporos ULE. - Mocksa:
COJIOH-ITpecc, 2020. - 390 c. - (Cepus 'Budnuoreka npogeccuonana'). - ISBN978-5-91359-222-4. - TekcT : 31eKTPOHHBIH. -
URL:https://znanium.com/catalog/product/1858781 (nara o6pamenusi: 18.01.2021). - Pexum gocryna: no nojmucke.

5. Kapernosa, E. [I. OcHOBB MHOTOIIOTOYHOTO ¥ apaJljIeJbHOTO MPOrpaMMUpoBaHus: yuebHoe rocooue / Kaperosa E.JI. -
Kpacnosipck: Cubupckuii epepaiibHblil yHuBepeuteT, 2016. - 356 c. - ISBN 978-5-7638-3385-0. - TekcT : 3/eKTPOHHBIH. -
URL: https://znanium.com/catalog/product/966962 (nata obparmenus: 18.01.2021). - Pexum gocrymna: 1o noimucke.

HomnoJHuTeJIbHASI JUTEpaTypa:

1. Teprenn, B. I1. Teopus u npakTuka napajuieJbHbIX BeIYMCIeHHUH : yueOHoe nocooue / B. I1. T'epresp. - 2-e uzn. - Mocksa :
HMHTYUT, 2016. - 500 c. - ISBN 978-5-94774-645-7. - TexcT : aneKTpoHHbIi // JIaHb : 3JeKTPOHHO-OMOIMOTEYHAs CUCTEMA. -
URL: https://e.Janbook.com/book/100527 (nata obparuenusi: 19.01.2021). - Pexxum gocryna: ajst aBTOpU3. MOJIb30BaTENEH.

2. Muxaiimuenko, JK. B. IIporpammupoBanue Ha sizbike Cu : yueOHO-MeTomdyeckoe nocooue / JK. B. MuxainnyeHko, M. A.
Kysunuenko, B. C. fre. - 2-e u3g., crep. - Mocksa : ®JIMHTA, 2017. - 103 c. - ISBN 978-5-9765-3434-6. - Tekcr :
anektpoHHsIi. - URL: https://znanium.com/catalog/product/1583197 (nara o6parenus: 18.01.2021). - Pexxum nocrymna: 1o
TIOATINCKE.

3. [Mnemunckwuii, H.B. MHoromnpolieccopHble BHIYUCIUTENbHbIE KOMITIEKCHI. TEXHOJOMMH MapasuieIbHOrO TPOrpaMMUPOBAHUS:
yue6noe nocodue / H.B. Inemmuckuii, U.H. InenmHckuii . - Kazanckuii genepanbhbiii yausepcutet, 2018. - 80 c. - Teker :
anektpoHHbId. - URL: https://kpfu.ru//staff_files/F_1562889877/mcc18a.pdf (mara odpamenus: 19.01.2021). - Pexum
JIOCTYTIA: OTKPHITHIH.
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IIepevyens nH( OPMAMUOHHBIX TEXHOJIOTHIl, HCI0JIb3YE€MBIX /IJISI 0CBO€EHHUS JUCHUILUIHHBI (MOIYJIs), BKIIOYAsI
nepevyeHb NPOrpaMMHOrO 0OecneyeHns1 U HH(OPMAIMOHHBIX CHPABOYHBIX CHCTEM

Hanpasnenue nogrorosku: 01.04.04 - IpukiagHasi MaTeMaTuka
[Ipocuss moAroToBKM: BeryrciuTenbHAS TeOMEeTpHs U BRICOKOITPOM3BOINTEbHBIE BHIYUCIEHUS

Kpanuukanus BHITyCKHUKA: MarkcTp

dopma obydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana oOyueHus Mo oOpa3oBatesibHON nporpamme: 2021

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.
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