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1. KPATKASI AHHOTALUSA

B pamkax kypca "BBeneHue B BBICOKOIIPOU3BOIUTENbHBIE BBIYUCICHUS ' IIPEATIAraeTcsi U3y4eHue
anmnapaTHOM U MPOrpaMMHOM 4acTei MHOTOIPOIECCOPHBIX U MHOTOMAIIIMHHBIX BHIUUCITUTEIBHBIX
cucteM, ux knaccupukanus. 3ydenne oOux mMoaxo10B K HOCTPOCHHUIO MapauIebHBIX aITOPUTMOB
Y TIPOTPaMMHBIX KOMILJIEKCOB.

2. MECTO JUCHUIIJIMHBI (MOAYJIsA) B CTPYKTYPE OIIOIT

JlaHHas AUCIMIUIMHA OTHOCUTCA K 00IIenpo(heCCHOHAIBHBIM TUCIUILTHAM.
OcBauBaercs Ha 1 kypce B 1 cemecTpe acnupantamu, 00y4aroIIUMUCS 110 HAIIPABICHHIO
«HUccnenosarens. [IpenogaBarens-uccienoBaTens.

JIsisi yCIIEeNIHOTO OCBOCHHS JAHHOW JUCHUILIAHBI HY)KHO OCBOCHHE B KA4eCTBE MPEIIICCTBYIOIIUX
CIICAYIOIINX TUCIUILINH:

e ApPXUTEKTypa KOMIIBIOTEPA;

e YucieHHBIC METOIBI;

e IIporpammupoBanue Ha si3bikax C/C++.

3. IEPEYEHb IUIAHUPYEMBIX PE3YJBTATOB OBYUEHUS MO JUCLMUILJIUHE
(MOZY.IIO)

OOyuaronuiics, 3aBepIIMBIINI U3yYeHUE TUCLUIIIMHBI, TODKEH

3HATh: IPUHLIUIIBI TOCTPOCHUS ¥ PYHKIIMOHUPOBAHHS alllIAPATHO-TIPOTPAMMHBIX KOMILIEKCOB,
IIPEIHA3HAYEHHBIX JJIS IPOBEICHUS TapAJUICIbHBIX BEIUNCICHUN; pa3IMins OCHOBHBIX apXUTEKTYP
MHOT'OIIPOLIECCOPHBIX BBIYUCIUTEIBHBIX CUCTEM; aHAIN3 IPOU3BOAUTEIIBHOCTH ITAPAJIEIIbHBIX
QJITOPUTMOB Ha PA3JIMUHBIX KJIACCAX apXUTEKTYp; MaTTEPHBI IPOEKTUPOBAHUS MapaJlIeIbHBIX
QJIITOPUTMOB U MTPOIPAMMHBIX CUCTEM;

yMeTh: OPUEHTUPOBATHCA B alllapaTHOM U IPOTrPaMMHOM 00ECTIeYeHUH NapaiebHbIX
CUCTEM; IPUMEHSITh OCHOBHbIE KOHIIENIIMU TPOEKTUPOBAHMSI IPOTPAMMHBIX KOMILJIEKCOB,
IpeJHa3sHauYeHHbIX U1 paObOThl Ha Pa3IMYHBIX THIaX MHOTONPOLIECCOPHBIX BEIYUCIUTENBHBIX CUCTEM;

BJIAJeTh: TEOPETUUECKUMH 3HAHUSMH B [IOCTPOEHUH U MTPOrPaMMUPOBAHUN MAaPAJIEIbHBIX
CUCTEM; IPAKTUYECKUMH HABBIKAMU B IPUMEHEHUH OCHOBHBIX ITATTEPHOB MPOEKTUPOBAHMUS
NapajuIebHBIX IPOIPAMMHBIX CUCTEM;

JAEeMOHCTPHPOBATH CIIOCOOHOCTH M TOTOBHOCTD IIPUMEHSATH IOJIY4YCHHbBIE 3HAHUS HA
MIpaKTUKE

B pesynpTaTe ocBoCHHS TUCIUIUIMHBI (DOPMHUPYIOTCS CICTYIONINE KOMIIETEHIIUN

Pacuugposka

HIn¢pp xkomMnereHuun .
npuodperaeMoil KOMIeTEHIUH

CIIOCOOHOCTH CaMOCTOSITENIEHO OCYIIECTBIIATh HAYYHO-HUCCIIEIOBATENBCKYIO
NesATETPHOCTh B COOTBETCTBYIOIICH MpodecCHOHANBHOM 00JacTH ¢
MCIIOJIb30BaHUEM COBPEMEHHBIX METO/IOB WCCIICJIOBAHUS u
I/IH(bOpMaI_[I/IOHHO-KOMMYHI/IKaHI/IOHHBIX TEXHOJIOTUH

OI1K-1

4. CTPYKTYPA U COAEP) KAHUE JUCIIUAIIJIMHBI (MOAYJIS)

4.1. Pacnipenesienre TPYA0EMKOCTH TUCHUIJIMHBI (B 4acax) M0 BUAAM HATPY3KH 00y4ar01Ierocs
U 10 pa3jesaM JUCHUITHHBI
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OO6m1ast TpyI0EMKOCTh TUCIMIUIMHBI COCTABIISIET 2 3a4€THBIX €IUHUIIBI, /2 Yaca. V3 Hux: nekiuu 12
4., IpaKkTUKa 6 4., camocTosiTenbHas padora 54 4.

Hrorosast opmMa KOHTPOJIS: 3a4eT.

IIpakTtu [JIa6opaTt|CamocTo
Pa3zagen nucuunmInHbI Cemectp|Jlekuuu | yeckne | opHble |ATEJbHA
3aHATHSA | paboThI |1 padoTa
1. Knaccudukanus napauieabHbIX apxuTekTyp (1 1 4
2. [Tapannenusm u ero UCoJib30BaHUE 1 1 4
3. Texnonorus nporpammupoBanus OpenMP 1 2 2 6
4. Texnonorus nporpammupoBanus MPI 1 2 2 6
S. ['uOpuaHas MOJIENb TAPAIIIETEHOTO 1 2 10
[IPOrpPaMMHUPOBAHUS
6. [lapannensHas peaau3anus HEKOTOPBIX 1 2 2 10
JaCTHBIX METO/IOB
7. SABHas cxema Diinepa. Merox nekommno3unun |1 2 14
o0nacTu.

4.2 ConepxaHue TMCUUILTUHBI
Tema 1. Knaccudukanus napanieabHbIX apXUTEKTYP.
Knaccudukanus @nuHHA, OJHOPOIIECCOPHBIC CHCTEMBI, CUCTEMBI C BEKTOPHBIMH ITPOIIECCOPAMH,
MYJIBTUITPOLIECCOPHBIE CUCTEMBI C MaMAThIO 001Iero ucnonb3oBanus, UMA SMP, korepeHTHOCTB
kemeit, UMA ¢ xoomytupyemoii ceTbio Mmeskcoeauaennii, NUMA, COMA.
Knaccudukanus MamuH napamuiensHoi 00padoTku nHGOpMaluyu B MOJIETH 00IIel maMsTH,
MoJIpa3yMeBaroIiasi pa3HOe OTHOIIEHUE K TIOCTPOSHHUIO BEIYUCIUTEILHBIX AJITOPUTMOB ISl HHX.
MHoromanmHHbIE CUCTEMBI C Tiepefadeil CoOoOIIeHNH, MaCCUBHO-TIapaJlieJIbHbIe CUCTEMBI, KI1acTephl
U ceTu pabounx craniwmid, [10 1is ynpaBieHuss MEHOroManimHEbIME cuctemamu. PVM, MPI, Linda,
Orca.
Bormpocs! opranuzaruu pa3indaHOro pojia cerTei, 00beMHSIONINX MAITUHEI C O0IIEH MaMsIThIO B OJTHY
BBIYHUCTUTENBHYIO CHCTeMY. [IpUHIIMTIBI OpraHU3aIlii BRIYUCICHUN Ha TAKKX CUCTEMax, 0030p
MIPOrPaMMHOTO O0ECTICUEHUS U S3BIKOB MPOTPAMMHPOBAHUS, TIPEIHA3HAYCHHBIX i pa3pabotku 10 B
TaKHX cpenax.
Tema 2. IMapanjieJu3M U ero HCMOJIb30BAHNE.
I'padbr uHGOpMaAIOHHBIX 3aBUCUMOCTEl. KOHIIENIMS HEOrpaHUYEHHOTO Tapaien3Ma.
Kpynno6nounoe pacnapamuienuBanue. HuskoypoBHeBoe pacnapaienuBanue. OneHka
3¢ (HEeKTUBHOCTH MapaIeTbHBIX BHIYHCICHUH.
Paz00p THIIOBBIX MPUMEPOB MAPATUICTBHBIX AITOPUTMBI TS PEIICHUS 3aa4 JIMHSWHOH anreOpsl.

Tema 3. Texnosorust nporpammuposanusi OpenMP.

OCHOBHBIE KOHCTPYKIMH, paboTa C MepeMeHHBIMH, pacrapajuleIMBaHue [IUKIIOB, MapajliebHbIe
CeKIIUU, KPUTUYECKUE CEKI[UHU, aTOMAapHbIE ONEPALINH, OTepaIlii CUHXPOHU3AIIH.

Pemienue 3a1a4 1o co3/1aHUI0 MapajuIeIbHBIX IPOrpaMM ¢ momolbio Texronorun OpenMP. Paz6op
0COOEHHOCTEH 3TOM TEXHOIOTHH.

Tema 4. Texnosorus nporpammupoBanuss MPI.

Oomrue ¢pyHkmu, GyHKIUU puemalepeadn CooOIeHn MeX Iy nporeccaMmu. OyHKIHH
KOJUIEKTUBHOTO B3aMMOJICHCTBHSI MPOLIECCOB, CO3/IaHMUs MOJIb30BATEIbCKUX ONepaluii, pabota ¢
rpynmnamu npoieccoB. [lepechiika pa3HOTUITHBIX JaHHBIX, TPOU3BOIHBIC THIIHI JAHHBIX, YITAKOBKA
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JaHHBIX. PellieHne 3a1a4 mo co31aHuio NapauIeIbHBIX TPOTPaMM C TIOMOIIBI0 TexHomoruu MPI.
Pa3z6op ocobeHHOCTEH 3TOI TEXHOIOTHH.

Tema 5. F'ubpuaHasi MogeIb NAPAJLIEIbHOTO MPOrPAMMHUPOBAHHUS.

CoBMeCTHOE UCITOJIb30BaHKUE TeXHOJIOTHH nporpammupoBanus MPI, OpenMP.

Pemenwue 3anay ¢ npusineueHnem ooenx texuonoruii - MPl u OpenMP. Pa36op ocobennocTei
COBMECTHOT'O MCITOJIb30BAHMSI.

Tema 6. IlpumMepsbl napaieIbHbIX YUCJTEHHBIX METOO0B.

YMHOKeHHEe MaTpullbl Ha BekTop. [Ipoussenenue marpuil (anroprm Il tpaccena). [TapamiensHast
peannzanus BOJHOBOro anroputma. beictpoe npeodpazoBanue dypoe. Pemenre cuctemMbl TMHEHHBIX
YPaBHEHUH € TPEXIMaroHaIbHONU MaTpULIEH - METO/ PEAYKLUNU. AHAJIN3 BHIYMCIUTEIBHOMN CII0KHOCTH
IrOPUTMOB, aHAJIN3 HAKJIAJHBIX PACXOJ0B Ha CHHXPOHU3ALMIO MapajuleNIbHbIX M0/13a/1a4.
DopMyIMPOBKA P YUCIEHHBIX METOJIOB, TOMYCKAIOIUX MapajlIeIbHOE UCIIOJIHEHUE. Y MHOXKEHHE
MaTpullbl Ha BekTop. [Ipon3BeneHue MaTpuil Harpsmyro, GopMyIrpoBKa U 00CyKIeHIE BApUAHTOB
napajuienbHou peanusanuu anropurma llrpaccena. [lapamiensHas peanusanysi BOJHOBOTO
aJITOpUTMa MOUCKA KpaT4yallero myTd B rpade s ciiydas HEOpUEHTUPOBAHHOTO IJIaHAPHOTO rpada,
TOIOJOTUYECKH KBUBAJIEHTHOTO I1axMaTHOM aocke. [lapamienbHas peanu3zanus ObICTPOTro
npeodpazoBanusa Oypre. Pemienne cucteMbl TMHEHHBIX YPaBHEHHH ¢ TpeXIMaroHalbHON MaTpHIIeH -
METOJI PEAYKIMH. AHAJIN3 BBIUUCIUTEIBbHON CI0XKHOCTU QJITOPUTMOB, aHAJIN3 HaKJIaIHbIX PACX0JI0B
Ha CUHXPOHHU3ALUIO NapajlIeIbHbIX MT0A3a1a4.

Tema 7. Metoa nexkommno3zunnu odaactu llIBapua ¢ HajerapmmMu nog001acTAMM.
DopMyIMPOBKA HECTALIMOHAPHOTO YPAaBHEHHUS TEIUIONPOBOAHOCTH C KOHBEKIIMEHN B IBYMEPHOU
obmnactu. JluckpeTu3anus o BpeMeHH, MPUBOJAIIAs K IBHOU cxeme Ditnepa. Juckperuzanus
IIPOCTPAHCTBEHHOT'O OIlepaTopa KOHEYHBIMU pa3HOCTAMU. OOCyX1eHnEe BapMaHTOB NapajuieIbHON
IIPOrPaMMHOM pean3alyy MOJIy4€HHON BBIYMCIUTEIbHON CXEMBI.

Meton nexommnosunuu oonactu lIBapiia ¢ HaneraoummMu Nog00IaCTAMHU AJis CTAIIMOHAPHOTO
YPaBHEHUS TEIUIONPOBOAHOCTH KaK IPUMEP KPYITHO3EPHUCTOIO pacnapauleIMBaHus Ha YpOBHE
aJIropuTM™ma.

5. OBPA3OBATEJIBHBIE TEXHOJIOI'NU
Ha nexuusax:

¢ MNPCAMETHO- U JIMYHOCTHO-OPUCHTUPOBAHHLIC TCXHOJIOTUU 06y‘IeHI/I${;
® [MpE3CHTAalHU C UCIIOJIb30BAHUCM MYHBTHMCHHﬁHOFO O60py,[[0BaHI/I$I;

Ha cemunapax:
e npoOJIEeMHO-OPUEHTHPOBAHHBIE JUCKYCCHUH,
o0cyxJeHne MaTepraioB pedepaTos;
o0CyXJIeHUE TOTIOTHUTENHHON TUTEPATYPHI;
MPE3EHTAIMH C UCTIOTIh30BAaHUEM MYIBTUMEIUWHOTO 000Dy I0BAHHS,
NpEAMETHO- U TIMYHOCTHO-OPUCHTUPOBAHHBIC TEXHOJIOTUH O6y‘IeHI/I$[;

6. YYEBHO-METOJMYECKOE OBECIHEYEHHUSI JJ51 CAMOCTOSITEJBLHOI
PABOTbBI OBYYAIOIIUXCS MO JUCHUILIMHE (MOY.JIIO)

CAMOCTOATEJIBHASA PABOTA ACITMPAHTOB (CPA) BkitouaeT cieayromye BUabl padboT:
Temsbl 1-2.
Pedepar. Bapuantsl Tem:



ITosioxkenue o paboueld nporpaMme AUCUUILIMHBL (PeaepasbHOr0 IOCYAapCTBEHHOIO aBTOHOMHOIO 00pa3oBaTEIbLHOTO
yupexaenus Beiciiero oopasosanust «Kaszanckuil (ITpuBoipkckuii) deaepaibHblii YHUBEPCUTETY

1) Onucanue KakOH-THOO CYIIECTBYIOIICH MapaICIbHON apXUTEKTYPBI

2) SI3pIKu MPOrpaMMHUPOBAHMUS, TIO3BOJISFOIIME CO3/IaBaTh MapaJlIeIbHbIC IPOrPaMMBbI HA YPOBHE
spa SI3bIKa MITH €T0 CTaHAAPTHON OMOIMOTEKH

3) BsruncneHus Ha rpagUUSCKUX MPOIIECCOpax U CIEIHATU3UPOBAHHBIX CO-TIPOIIECCOpax.

Tema 3.

[MapannenpHas peanu3aius YUCICHHOTO HHTETPUPOBAHHMS C CIIOJIb30BAHHEM COCTAaBHBIX KBAJIPATHBIX
dbopmyn ¢ ucrionpzoBanuem OpenMP.

[MapannensHas peanu3aiusi BOJIHOBOTO alrOpUTMa TIOMCKA KpaTyaiiero myTy B rpade.

Tembl 4-5.
[MapanmnensHas peaau3anus YHCICHHOTO HHTETPUPOBAHUS C UCIIOIH30BAHIUEM COCTABHBIX KBaJPaTHBIX
(dbopMyIl ¢ COBMECTHBIM HcTonb3oBanueM Texnonoruit MPl u OpenMP.

Tema 6.

Peanu3anus reduce-anropur™a Juisi CKJISIPHOTO POU3BEICHUS BEKTOPOB.

KomngeiiepHas peanusanus anropurMa, Beraucisromero seipakerne (A[i]*B[i]+C[i])/D[i]
Uccnenosanue ycroitunoctu airoputMma Llltpaccena.

Tema 7.

[IporpammHas peanu3zanus sBHOM cXeMbl DilJiepa 1Jisl pelIeHHs IByMEPHON HECTAallMOHAPHOM 33]1aul
Ilyaccona.

[IporpaMMHas peanuzanus MeTo/1a AEKOMIIO3ULIUK 00JIaCTH C TIEPEKPHITUEM AJIs CTAl[HOHAPHOU
nByxMepHou 3anauy [lyaccona.

7. ®DOH/I OHEHOYHBIX CPEJICTB
7.1. PerjjaMeHT QMCHMILIHHBI
®opMa KOHTPOJISI:  3a4eT

IIpomexxyTounasi ¢popMa KOHTPOJISI — OIEHKA YCIEIIHOCTH BBITIOJIHEHUS CaMOCTOSTEIBHBIX U
MPAKTUYECKHUX 3aaHH.

7.2. OneHo4YHbIe CPEeACTBA TEKYIIEero KOHTPOJIsA
CaMocTosiTe1bHAsi pa00Ta ACIIMPAHTOB BKJIIOYAET CIIEAYIOIINE BUABI paboT:

e aHanu3 yuyeOHOU IUTepaTyphl MO TeMaM JEKIIMOHHOTO MaTepuana;

® [OATOTOBKA pedepaToB Mo OOIUM TeMaM;

® BBINIOJIHEHUE CAMOCTOSATENBHBIX 33JJaHUK TI0 TPOTPAMMHOM pealu3alud TeX WIM HWHBIX
AJIITOPUTMOB

7.3. Bonmpocsl k 3a4eTy
Knaccudukanus moronpoueccopasix 9BM c ob1ieit namsaThio.
banancupoBka Harpy3ku map/reduce-aaropuTMoB.
Anroputm MESIL
Cnabas cormacoBaHHOCTH KelI-aMsATU. bapbepsl mamsTu.
[IpyMHUTHBBI CHHXPOHM3ALMH NTapaJUIENbHBIX Iporpamm. CucTeMHas peannsanus MproTekca.
[IpuMUTHBBI CHHXPOHU3ALUH NapaJiebHbIX TporpaMM. CAS-peanuzanusa MproTekca.
[TpUMUTHBBI CHHXPOHHM3ALNHY TapaJIeNbHbIX TporpamM. CrucTeMHas peanusanus 6apbepHon
CUHXPOHH3ALUH.

NoookrwbdPE
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8. IlpuMUTHBBI CHHXPOHHU3AIMH MapauIeNbHBIX porpamMM. CAS-peanu3zanus 6apbepHOM
CUHXPOHU3AIIHH.

9. Cnoco0bl peasi3aIy MOTOKOOE30MMacHON ouepean

10. Cioco0bI peanu3auy MOTOKOOE30MacHOr0 CTeKa

11. BeicokoypoBHEMBIE MMATTEPHBI IpoeKTHpoBaHus: Pipeline (konseiiep), Master and Slave
(x03s1H ¥ MOoUUHEHHBI), Replicable (Bocripon3BoAUMBIiA).

12. BeicokoypoBHeMbIe naTTepHbl poekTupoBanus: Divide and Conquer (pa3aensii 1 BIacTByi),
Geometric Decomposition (reomeTpuyeckas JCKOMITO3HIINS).

13. Peaymzanus moaxo/a npeuKCHOr0 CYMMHPOBAHUS: TIATTEPH sCan.

14. Anropurm Ll TpacceHa.

7.4. Tadamua cOOTBETCTBHSI KOMIIETEHIIHI1, KpUTEPHEB OLEHKH UX OCBOEHHUS M OI[EeHOYHBIX
CpencTB

HNuaexc Pacuin¢gposka IIoka3zarennb OuenoyHoe cpeacTBO
KOMIIeTe | KOMIETeHI[MU dopmupoBanus
HIIMHU KOMIIEeTEHIIHU JUIst
JAHHOH M CIMIIIMHBI
CIIOCOOHOCTh C yderoM TmOJy4YeHHBIX | BeimonHenue
CaMOCTOSTEIHHO 3HAHUMH, aCIUpaHT | CAaMOCTOATENILHOH — paboThI
OCYIIECTBIISITh ~ HAYYHO- | CIOCOOCH HAMETHTh ITyTH | aCIIMPAHTOB, BBICTYILICHUS
HCCIIEA0BATENbCKYIO pellieHHs  BO3HHUKAIOIIMX | HA CEMUHAPCKUX 3aHATHSIX.
JeATEeIIbHOCTh B|3alady HW  OMNPEACIIUTH
COOTBETCTBYIOLIEH CPEACTBA MX TEXHUYECKOU
npogecCuoHAIbHON peanu3anuu.
OIIK-1
obnactu c
HCTIOJIb30BAHUEM
COBPEMEHHBIX  METOJIOB
HCCIICIOBAHUS u
MH(pOPMAaIMOHHO-
KOMMYHUKAITMOHHBIX
TEXHOJIOTUI

8. METOIUYECKHE VYKA3ZAHUA [J5d OBYYAIOIIUXCHA ITPU OCBOEHHUU
JUCHUIIVIMHBI (MO YJIA)

B mporecce oOyueHHMsT acnUpaHTOB MO JUCHUIUIMHE OCHOBHBIMH (opMamMu 0O0ydeHus
SBISIFOTCSA:  AyAMUTOPHBIE 3aHATHSA, BKIIOYAKOIIME JIEKIMM W INPAKTUYECKHE 3aHATHSA, W
camocTosiTenbHast pabora. TemaTuka JeKUMH W MPAKTUYECKHX 3aHATHH COOTBETCTBYET
COJIEPKAHUIO NTPOTPAMMBI JUCIUIUIMHBI.

IIpakTHueckoe 3aHATHE COCTOUT U3 CIEAYIOIIUX ITAIOB!

®  [IPOBEpKa UCXOIHBIX 3HAHWIA;

e (GhOpMYTUPOBKA CAMOCTOSITENIBPHBIX 33JJaHUN U 00CY)KJICHHE ITyTEH UX PEIICHNUS;

e 00CyX/€eHHE BO3HUKAIOIINX B MPOIIECCE PEIIEHUS TPYIHOCTEH.

Ha npaktuueckoil yacTu 3aHATUS MpenojaBaTesb oOpallaeT BHUMaHWe Ha Haubosiee BaKHbIE
MPAKTUYECKHE BOIPOCHI, OMIMOKM, MOMYIICHHbIE acHUpaHTaMU NpU OOCYKICHHMH, a TaKKe Ha
CaMOCTOSITENTbHOCTh U aKTUBHOCTH pabOThI ACIIUPAHTOB C JINTEPATYPOH U JIEKIIMOHHBIM MaTepUaIOM.

JUis ycrientHoro oCcBOEHMs AMCUUIUIMHBI KaXKbIH acCIUpPaHT AOJDKEH ObITh o0ecredeH yueOHO-
METOAMYECKUMH MaTepuallaMi [0 NpeaAMeTy (TeMaTHYeCKUMM IIIaHaMHU JIEKUUH M MPAKTUYECKUX
3aHATUH, y4eOHO-METOAMYECKON JINTepaTypoil), a Takke BO3MOXHOCTBbIO OTPaOOTKH MPOMYIIEHHBIX
3aHATHH.
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OO0s13aTeNIbHBIM ~ YCIIOBUEM OCBOCHHMSI JTUCUUIUIMHBI SIBISIETCSL  CaMOCTOsATENbHas pabora
acIupaHTa, BBIMOJHEHHWE KOTOPOU aCHMPAaHT JEMOHCTPUPYET Ha MpakTUYecKux 3aHsaTusx. [lomobHas
dbopMa oOyueHUs pa3BUBACT HABBIKM IIOMCKAa HAay4YHOH JUTEpaTyphbl, €€ aHajau3a, KPUTHUYECKOIrO
OCMBICIICHUST W TIPUMEHEHHUS OCHOBHBIX UJCH Ha TNpPAKTHKE. AHAIOTUYHBIC UEIH JOJKHBI
MpeciieIoBaThCsA U MPU OPUEHTALMU CTYJEHTOB HAa CAMOCTOSITENbHBIM MOWCK HOBBIX MAaTEpUANIOB I10
TEKYILUM pa3JiejaM U YTeHHE JIONOJIHUTEIbHOMN JIUTEpaTyPHhI.

CamocrosiTenbHast paboTa siBIsieTCsl 00s13aTeNIbHOM COCTABISIONIEH NEATEIbHOCTH aClUpaHTa 1o
M3YYCHHIO qucHuiuiHbl. CaMocTosiTenbHas padoTa HampaBlieHa Ha Oosiee TIyOOKOoe H3ydeHHe
OTJENbHBIX TEM JUCLUMILIMHBI, CUCTEMAaTU3AIIUIO TTOYYSHHBIX 3HAaHUH. 3a/IlaHus JI1 CAMOCTOSTEIbHOM
paboThI BKIIIOYAIOT BUIBI padoT, epEUYHCICHHBIC BhINIE. B mporpaMme TUCIUILUIMHBI TaK Ke yKa3aHa
TPYJOEMKOCTh CAMOCTOSITEIHOM PAa0OTHI MO KAXKIOW M3 TeM. DTO — BpeMs, HEOoOXOIuMoe s
BBITIOJIHEHUST BCEX 3aJIaHUM MO TE€ME aCIHUPAHTOM C XOpOIICH YCIIeBAEMOCTBbIO U CPEAHUM TEMIIOM
paboTsl. Bpems, 3aTpaunBaeMoe KaXKbIM KOHKPETHBIM aCTUPAHTOM, MOXKET CYIIECTBEHHO OTIMYAThCS
OT yKa3aHHOTO. B cBs3u ¢ 3TuM, MjaHupoBaHUE pabOYero BPEMEHHU KaXKIbIM ACHUPAHTOM TOJIKHO
OCYILIECTBISTHCS CaMOCTOSATENbHO. OJHAKO MOXHO BBIJEIUTH HEKOTOpBIE OO0IIME pPEKOMEHAAIUU.
Hauunate camocTosTenbHbIe 3aHATHS CIAEAYET C Haudaja CEeMEeCTpa U MPOBOIAUTH MX peryispHo. He
CllelyeT OTKJIaJbpIBaTh paboTy M3-3a «HEepabouero HacTpoeHus». He ciemyeT MmbITaThCsl BBITOJIHUTH
BCI0O CaMOCTOSATEIbHYIO paboTy 3a OIWH JIeHb, HAKaHyHE MPEACTABICHUS €€ pe3ylbTaroB. B
OOJIBIIMHCTBE CIy4YaeB 3TO MPOCTO PU3NYECKH HEBO3MOXKHO. ['opa3fno Oonee 3pPpexkTUBHBIM SBISETCS
pacmpesenieHue padoThl Ha HECKOJIBKO JTHEH: 3TO CIOCOOCTBYET 0oJiee KaYeCTBEHHOMY BBITIOJIHEHUIO
3aJlaHuil U JIydlieMy YCBOEHHIO Marepuaia. BakHO mosiHee ydyecTb OOCTOSITENhCTBA CBOECH paboThI,
YSICHUTB, YTO SIBJIICTCS TJIABHBIM Ha JAHHOM JTare, KaKyl MOCIe0BaTeIbHOCTh PadOThl BHIOpATH,
YTOOBI BBIOJIHUTD €€ JTy4llle ¥ C HAUMEHBIIUMH 3aTpaTaMi BPEMEHHU U dHEpPruu. s miogoTBOpHOU
paboThI HEMAIOBAXXHOE 3HAYCHHE MMEET 0OCTaHOBKa, OpraHu3aius pabodero mecra. Mecto paboTHI,
M0 BO3MOYKHOCTH, JOJDKHO OBITh MOCTOSHHBIM. PaboTa Ha MPUBBIYHOM MecTe Ooliee TUIOAOTBOpHA.
[TponykTHBHOCTE PabOTHI 3aBUCHT OT MPABWJIBHOTO YepeIOBaHUs Tpylda W oTAbixa. [lomHUTE, 4TO
MaKcHUMajbHas JAIUTENbHOCTh YCTOMUYMBOCTH BHUMaHMs — 45 MuHyT. [Ipu mosiBIeHHUU paccesHHOCTH
€CTb HeoOXOJIMMOCTh IpepBaTh padOTy Ha 3 — 5 MUHYT, HO HE CleAyeT MOKHUJaTh paboyee MecTo.
Kaxnapie 1.5 — 2 yaca Heobxoaumo nenath nepepsiB Ha 10-15 mMunyt. XKemarenbHO COMPOBOXKAATH
NepepbIB UHTEHCUBHON (PU3MYECKON aKTUBHOCTBIO.

9. YYEBHO-METOJAWYECKOE W WH®OPMAIIMOHHOE OBECIEYEHUE
TV CHUIIMHBI (MOLYJIST)

9.1. OcHoBHas JUTEpaTypa

1. JluneB, Anekceéi BmamumupoBuu. TexHOIOTMH TapayIebHOTO MPOTPAMMHUPOBAHUS IS
MPOIIECCOPOB HOBBIX APXHTEKTYpP: YYEOHHMK JUIsS CTYIEHTOB BBICIIMX Y4YEOHBIX 3aBeleHHIA/
A. B. Jlunes, [I. K. boronenos, C. U. bacrpakos; nox pen. B. I1. I'eprens; Huxerop. roc. yH-T
uM. H. U. JIob6aueBckoro.- Mocksa: U3a-Bo MockoBckoro yausepcuteta, 2010.- 148 c.

2. VHCTpyMeHTHI MapajuielbHOTO MPOTPaMMHUPOBAHHS B CHCTEMax ¢ OOIIeH MaMsAThIO: YUeOHUK
IUIsL CTY/IGHTOB Bhicinx y4ueOHbIX 3aBenenuit/ K.B. Kopnskos, B.Jl. Kycrukosa, 1.b. Meepos
[m np.]; mon pen. mpod. B.II. Teprens; Hwkerop. roc. yn-t um. H.U. JlobGageBckoro,
Koopaunai. coBer CucreMsl Hayd.-00pa3oBar. EHTPOB CYINIEPKOMITBIOTEP. TEXHOIOTHH.- 2-¢
U3[., Uchp. u gom. - Mocksa: M31-Bo MockoBckoro yHuBepcurera, 2010. - 262 c.

3. boraués K. HO. OcHOBBI mapajuiebHOrO MPOrpaMMHUPOBaHUs: ydeOHOe mocodue. - 2-¢ (311.). -
M.: bunowm. JlaGopatopus 3HaHWH, 2013. - 342 c.
http://e.lanbook.com/books/element.php?pll_id=42626

9.2. lonoJTHUTEIbHAS JIUTEPaTypa
1. Cronos E. JI. Beenenue B undpoByto 00paboTKy M300paKeHUi 1 MapajuieIbHbIC BHIYUCICHUS |
[yuae6. mocobue] / E. JI. Cronos; Kazan. roc. yu-T. - Kazaus: [KI'Y], 2006. - 67 c.



ITosioxkenue o paboueld nporpaMme AUCUUILIMHBL (PeaepasbHOr0 IOCYAapCTBEHHOIO aBTOHOMHOIO 00pa3oBaTEIbLHOTO
yupexaenus Beiciiero oopasosanust «Kaszanckuil (ITpuBoipkckuii) deaepaibHblii YHUBEPCUTETY

2. Kanpayposa, H. B. BeranciaurenabHbie CHCTEMBI, CeTH U TejdekoMmyHuKkanuu. (Kypc nexiuii u
na0opaTOPHBIM MpakTUKyM) [DiekTpoHHbd pecypc]: yued. mocobue / H. B. Kanmaypora,
C. B. fdxosnes, B. II. fAxoBneB u ap. - 2-¢ u3xg., crep. - M. ®JIMHTA, 2013. - 344 c.
http://znanium.com/bookread.php?book=466100

3. Ceipenxuii, I'. A. HNudopmatuka. dynmamentanshbiii kypc. Tom |l. Murdpopmanmnonubie
texnosmoru U cucrembl /I'. A. Ceipernkuii. - CII16.: BXB-IlerepOypr, 2007. - 846 c.
http://znanium.com/bookread.php?book=350042

9.3. uTepHeT-pecypcesl:
HubopManrnoHHO-aHATUTHYECKHIN [IEHTP 110 MapajuIeIbHBIM Bhiuucienusm - http://parallel.ru
OcHoBsl pabotsl ¢ TexHosorueir CUDA - http://www.znanium.com
3. TlapamienbHble AITOPUTMBI: yueOHOE TTOCOOME TSt CTYACHTOB M aCIUPAaHTOB YHUBEPCUTETOB U
BY30B, H3YYAIOIIIX BEIYMCIUTEIbHYIO MATEMATHKY H €€ TIPHIOKEHHUS, & TAKXKE JUTS CIICIIHATHUCTOB
0 YMCICHHOMY aHanu3y - http://z3950.ksu.ru/bcover/0000730145 con.pdf
4. CnpaBOYHHUK 10 KOMIbIOTEpHOI MaTtemartuke - http://www.users.kaluga.ru/math/
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10. MATEPUAJIBHO-TEXHUYECKOE HW IIPOI'PAMMHOE OBECIIEYEHHUE
JUCHUITVIMHBI (MOYJIA)

KommnbroTepHslit Kace, MpeacTaBisiomumid co0oit pabodee MecTo mpernoaBaTens U He MeHee 15
pabouux MecT CTYJIEHTOB, BKJIIOYAIOIIUX KOMIBIOTEPHBIN CTOJ, CTYJI, IEPCOHAIbHBIA KOMIIBIOTED C
MHOTOSJIEPHBIM IIPOLIECCOPOM, JMIEH3MOHHOE IPOrpaMMHOE OOecledYeHHe, BKIIIouarolee B cels
cpeny pa3paboTku Ha s3bikax C/C++ ¢ KOMIOWIATOPOM, YAOBIETBOpsoUMM cTanaapty C++11 nm
C++14 u copepxamum noaaepxky pacmupenus OpenMP.

Kaxaplii KOMIIBIOTEp MMEET IIMPOKOINOJOCHBIN JOCTyN B ceTh MHTepHeT. Bece kommbroTepsl
ITOAKJIIOYEHBI K KOPIIOPAaTUBHON KOMITbIOTEpHOU ceTh KDY 1 HaxXoAsaTCs B €AMHOM JIOMEHE.

[Iporpamma cocraBneHa B coorBercTBuM ¢ TpeboBanussmu PI'OC BO u ¢ yyerom
PEKOMEH ALl IO HAIIPABJIEHUIO MTOATOTOBKH.

Astop(s1): HaytoB P.3.
Penenzent(sr): [1aBnoa M. @.

[TporpamMma omoOpeHa Ha 3acemaHuu YdeOHO-MeTonudeckoir komuccun Uuctutyra BM u UT KOY

ot 11 cents16ps 2014 r. npotokon Ne 1.
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