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1. lean u 3agaun AUCHUATIHMHBI

1.1 Henp qucuuruivHel — GopMUpOBaHUE KOMIIETEHIIHIA:

[IK-3 CnocobOeH kK oOpraHu3alid HayYHO-MCCIIEIOBATEILCKMX WM HAyYHO-TIPOM3BOJCTBEHHBIX padoOT, K
YIPaBIEHUIO HAYYHBIM KOJIJIEKTUBOM

[IK-7 CnocobGeH K WUCHOJb30BaHUIO 0a3 JaHHBIX W HMHGOPMAIMOHHBIX CHCTEM IIPU peaU3aIuu
OpraHMU3alOHHO-YIPaBIeHUYECKUX (PyHKIUI

1.2 Tumbl 3amad mpodecCHOHATBHOW JEATETbHOCTH, K KOTOPBIM TOTOBATCS OOydYaroluecs B paMKax
OCBOEHUS JUCLUIIIINHBI:

- HAy4YHO-UCCJIEA0BATEIbCKHI

- MPOEKTHO-TEXHOJIOTUYECKUN

1.3 JIucuumniauHa OpHEHTHPOBAaHA HA MOATOTOBKY OOydYaromuxcs K MpodeCCHOHAIBLHON JEsATEIPHOCTH B
chepe: 40 CkBo3Hble BHIBI TPO(PECCHOHANTBHOM JEATEIBHOCTH B MPOMBIIUIEHHOCTH (B cdepe
HAy4YHO-HMCCIIE0BATENIbCKUX U OMBITHOKOHCTPYKTOPCKHUX Pa3pabOTOK)

1.4 B pesynbrare 0CBOCHHSI TUCIUILUIUHBI Y 00YYaromIMUXCsl TOJKHBI ObITH COPMUPOBAHBI:

O0001IeHHBIC TPYIOBBIE Kon n HanmeHoBaHMe
(hyHKUMY / TPYAOBBIC komriereHiu @I'OC BO,
(GbyHKUMY / TPYyZOBBIC MU HEOOXOIUMOM ISt .
WuankaTopbl JOCTHXKEHHSI KOMIIETEHIHHA
npodeccroHaIbHbIE (hopMHpOBaHUS TPYAOBOTO
JeiicTBus (Ipy HaTUYUHU WK IpoecCHOHATBHOTO
npodcranaapra) nefcTBUS
[IK-3 Crocoben OpueHTHpyeTCs B ITOCTAHOBKE 3aadd M ONIPEICIISCT,
OpraHu3aluu KakUM 00pa3oM clielyeT UCKaTh CPEJCTBA €€ PELIeHNUs
Hay4HO-HUCCIIe0BATEIbCKIX
u

BLI6I/IpaeT U HCIHOJIB3YCT MATCMATUUYCCKHUC CPCACTBa

HAY4YHO-IIPOU3BOACTBCHHBIX o
HAy4YHBIX UCCJIICA0OBAHNN

paboT, K yIIpaBICHHUIO
HAyYHBIM KOJJICKTHBOM

[TIK-7 Criocoben Bageer SI3BIKAMHU MIPOTPaMMHUPOBAHHSI,
HCIIONIB30BaHMIO 0a3 MIpeTHAa3HAYCHHBIMU TSI 00paboTKH OOJBIIOT0 MacCHBa
JIAHHBIX U JTAHHBIX

UH()OPMAITHOHHBIX CHCTEM
[PH peaTH3aIiiu
OpraHu3aI[MOHHO-YIPaBICH
YeCcKuX (PyHKIUH

1.5 CornacoBanue MEXAUCITUTUTMHAPHBIX CBA3CH MUCIUTIINH, 00€CIIEYNBAIOIINX OCBOCHUE KOMITCTCHITHI:

T1K-3 Cnocoben K OpraHu3aIu Hay4HO-HUCCJIEI0BATEIbCKUX U
Hay4YHO-TIPOU3BOJCTBEHHBIX PA0OT, K YIIPABICHUIO HAYYHBIM KOJUICKTHBOM

Ne HaumenoBanue ®opma
n/m JIMCITUILINH, o0yueHus

OTIPEICIISIFOITIX OuHast
MEKIUCLMIUTMHAPHBIE | (ceMecTp)
CBs3HU 1 2 3

—

AnmuHucTpupoBaHue | +
CYTIEPKOMITBIOTEPHBIX
CUCTEM

2 |Hay4uHo-niemarorudec +
Kas PaKTHKa




3 |OnmnaitH-Kypc +
"OCHOBBI HAy4HOTO
HccienoBausg"

4|Teopus +
aBTOMAaTHYECKOTO
YIpaBIEHUS

[IK-7 CmocobeH K HCMOIb30BaHUIO 0a3 JAaHHBIX W HHPOPMAIMOHHBIX CHUCTEM TIPH
pealn3alui OpraHu3aliOHHO-YIIPABICHYCCKUX QYHKIIUH

Ne HaumenoBanue dopma
n/m JIMCITUILINH, oOyueHwUst
OTIPEICIISIIOITIX OuHast
MEXTUCITUTUTMHAPHBIS (cemectp)
CBs3HU 1 2 3 4
1 |ba3bl JaHHEBIX U +

CUCTEMBI YIIPaBICHHUS
OasaMu JAaHHBIX

2 |[Maremarnueckue +
METO/IbI aHAIN3a
JIAHHBIX

3 |Hayuno-uccnenoBaren +
bCKas paborta

4 |HayuHo-uccnenoBaren +
bCKas paborta
(momyuenue
MIEPBUYHBIX HABBIKOB
Hay4YHO-HMCCIeJ0BaTeN
bCKOU Pa0OTHI)

5|OnnaitH-Kypc +
"AHanu3 TaHHBIX HA
mpakTuke"

6 |OHnaitH-Kypc +
"XpaHneHnve u
00paboTKa JaHHBIX"

7 |OcHOBBI +
BBIYMCIIUMOCTH H
TEOPHS CIIOKHOCTH

8 [[TpemmummoMuas +
NpaKTHKA

9|Pa3pabotka +
UH(POPMAITMIOHHBIX
CUCTEM U
MPOrPaMMHBIX
MPOAYKTOB HA OCHOBE
OOJBINX TAHHBIX

2. Mecto nucuumiimabl B cTpykrype OII marucrparypsi:

Hucuunnuna «[lapannenbHble M paclpeleleHHbIe BBIUMCICHUS» OTHOCUTCS K 4acTH, (popMmupyeMoit
y4JaCTHUKaMH 00pa30BaTeIbHBIX OTHOIIECHUH, ydeOHoro turana OIl mo nanpasnenuto noarotosku 01.04.01
- Maremaruka.

I[I/ICI_[I/IHHI/IHa ((HapaHHeJIBHBIG " paclpCaCICHHBIC BLIYUCIICHUS) U3YyYaCTCs B 1 CCMCECTPC.

3.00beM u conepxaHue TUCUUILIUHBI
3.1.00peM QUCIMIUIMHEL: 5 3.€.
Ouynas: 5 3.e.



Bun yueOHo# paboThI (BCSEZ’ZZOB)
O0mast Tpy10éMKOCTb TUCHHUILIHHBI 180
KonrakTHast pabora 48
Jlexuuu (Jlexum) 16
JlaGoparopnsie (J1ab. pab.) 32
CamocrositensHas padota (CP) 96
OK3amMeH 36

3.2.Conepxanue Kypca:

No Haspanue Bun yueOnoit | dopmbl TekyIero
TEMBI pasnena/TeMbl paboThI, yac. KOHTPOJIS
Jlex |JIa6 | CP
ouu | .
pao.
O]l0|O
1 cemectp

1 OcHoBHbIE JlaGoparopHas
HaIpaBICHUS pabora
pa3BHUTHUSA 1 > | 4
BBICOKOIIPOU3BOIHT
€JIbHBIX
KOMIIBIOTEPOB.

2 Knaccudukanus JlaboparopHas
MHOTOTIPOLECCOPHBL | | | 5 | ¢ pabora;

X BBIYMCIIUTENIbHBIX TectupoBanue
CUCTEM.

3 [Tapagurmer, JlaboparopHas
MOZENHN U pabora
TEXHOJIOTHH 1 2 | 8
napaiebHOTO
MIPOrpPaMMUPOBAHUS

4 [TapannensHOE JlaboparopHas
MpOorpaMMHUPOBaHUE pabora
C MCTIONL3OBAHMEM | | 5 | g
uHTepderica
nepenadn
cooO1ennii MPI.

5 [TapamensHoe JlaGoparopHas
IIPOrpaMMUPOBaHNE pabora
Ha CHUCTEMAax C 2 | 4 8
o011e# MaMAThIO
(OpenMP).

6 [TapamensHoe JlaGoparopHas
NPOrpaMMHUpOBAHHE | 5 | , | o pabora
Ha CHUCTeMax
CMEIIaHHOTO THIIA.




7 Otnazxa, JlaGoparopHas
TpaccUpOBKa U pabora
npoduInpoBaHue 2 14 |8
napasuieIbHbIX
IPOTPaMM.

8 OCHOBHBIE IOHATUS JlaGoparopHas
napauienn3Ma 1 | 4 |16 pabora
QJITOPUTMOB.

9 ANTOPUTMBI JlabGopatopHas
MaTPUYHOU anreOpsI > | 4|16 pabora
U UX
pacnapasuieIMBaHue

10 [TapamiensHbie JlabGopatopHas

2 14 |14
MeTOoIbI Ha Tpadax pabora

Tema 1. OcHOBHBIC HANIPABJIEHHUA Pa3BUTHS BHICOKONPOU3BOAMTEIBHBIX KOMIIbIOTEPOB. (IIK-7)
Jlexknus.

[Tytn nocTmkeHUs mNapajieNn3Ma: HE3aBUCUMOCTh (DYHKIIMOHMPOBAHUS OTACIBHBIX (PYHKIIMOHAIBHBIX
YCTPOUCTB, M30BITOYHOCTH 3JIEMEHTOB BHIYUCIUTEIBHON CUCTEMBI, TyOIMpoBaHue yCTPOUCTB. BexTopHas u
KOHBelepHass o0paboTka JaHHBIX. MHOTrOmporeccopHas W MHOTOMAIIMHHAs, MapaijenbHas o0paboTka
JTaHHBIX. 3akoH Mypa, caep)kuBaronie (pakTopsl HapalIMBaHUs KOJMYECTBA TPAH3UCTOPOB HA KPUCTAILIE U
4acTOTHI MpoueccopoB. [IpuBiaeKarenbHOCTh MOAX0/1A MapaIebHOM 00paboTKH AaHHBIX. CaepiKuBarome
(akTOpbl MOBCEMECTHOTO BHEAPEHMs IMapauleJbHBIX BbIUMCIEHUH. BeqoMCTBEHHBIE, HAlMOHAJIBHBIE H
ApyTye MporpamMMbl, HalpaBIEHHbIC Ha Pa3BUTHE MapaUIeTIbHBIX BbuucieHni B Poccun. Heo6xonumocts
W3y4YEHUs IUCLMIUIMHBI MapajuIeNbHOIO IporpaMMupoBaHus. IlepedeHb KpUTHUECKHMX 3ajad, pELICHHUE
KOTOpBIX ©0€3 UCIOJIb30BaHMUs TMapajjieNIbHbIX BBIUYMCICHUM 3aTPyIHEHO WM BOBCE HEBO3MOXKHO.
ConepkaHue Kypca MapajuielbHOIO IPOrpaMMHUPOBAaHUS — XapaKTEPUCTHUKA OCHOBHBIX COCTAaBIISIOLIMX
0JI0KOB JIEKIIMOHHOT'O Kypca, MPaKTHUECKUX 3aHATHI. CIIMCOK OCHOBHOM U JIOTIONHUTENIbHON JIUTEPATYPHI.

JlaGopaTopHbie padoThbI.
JlaGopaTtopHoe 3ansiTHE.
1. [Toakmrouenre OMOIMOTEKH MPi.
2. Hanmucanue npocreiiiei napauieabHOH IPOrpaMMBI.
3. Ucnonw3oBanue MeTonoB getSize, getRank.
3anaHus AJ51 CAMOCTOSITEILHOI padoThI.
JlaGopaTopHoe 3aHsiTHE.
1. Ioaxmouenne OMOIMOTEKH mpi.
2. Hanmncanue npocTeiiinei napauieIbHOW NporpaMMBl.
3. Ucnonk3oBanue MetonoB getSize, getRank.
3. IloaroroBka K ompocy.
3agaun:
1. [TpopaboTKa KOHCTICKTOB JICKITUH.
2. [ToaroToBka K 3amure JIabopaTopHOil paboTHI.
3. [MoakroueHne U HaCTpOiTka OMOITUOTEKH Mpi.
4. BextopHast 1 KOHBeiiepHast 00paboTKa JaHHBIX.
5. MHorormpoleccopHas 1 MHOTOMAIIMHHAA, TapajuiebHas 00padoTka JaHHBIX.
Hcnonb3oBanue MeTonoB getSize, getRank.

Tema 2. Knaccupukanusi MHOTONpounecCOpPHbIX BEIMUCIUTEIbHBIX cucTeM. (ITK-7)
Jlexknus.



CucteMbl ¢ pacnpeneneHHoON, oOueil mamsTbio, MpUMepsl cucTeM. MaccuBHO-TIapasuiebHbIE CHCTEMBI
(MPP). Cummerpuunbie Mmynsrunpoueccopsbsie cuctemsl (SMP). IlapannenbHble BEKTOPHBIE CHCTEMBI
(PVP). Cucrtembl ¢ HeOmHOpPOAHBIM AocTynoMm K mamsaté (Numa), nmpumepbl cucrteM. KommbroTepHbie
KJIacTephl — CHENMAIN3UPOBAHHBIC M TOJIHO(PYHKIMOHANbHbIE. MCTOPHS BOSHUKHOBEHHSI KOMIIBIOTEPHBIX
KJacTepoB — npoekT Beowulf. MeTa-KkOMIOBIOTHHT — IpUMEpBI IEHCTBYIOMUX NpoekToB. Knaccudukarus
@nunna, [opa m 1.1, OpraHu3anusi MEXIPOLIECCOPHBIX CBA3CH — KOMMYHMKAIIMOHHBIE TOIIOJIOTHH.
IIpumepbl ceTeBBIX pEIIEHUH A CO3/aHusl KIAcTepHBIX cUcTeM. COBpPEMEHHBIE MHKpPOIIPOLIECCOPSI,
UCTIOJIb3yeMbIe MPH MMOCTPOCHUH KiIacTepHbIX pemeHuit. Komnanus T-mnardopmel.

JlaboparopHbie padoThbI.

1. PaspaboTarh nmporpamMmy pacChbUIKH OJTHOMEPHOTO MAacCHBa ¢ HYJEBOTO MPOIleccopa Ha BCe
OCTaJIBHBIC C MIOMOIIBIO OJOKUPYIOIHUX METOI0B send-recv.
2. PaspaboTarh nmporpamMmy pacChbUIKH OJTHOMEPHOTO MAacCHBa ¢ HYJEBOTO MPOIleccopa Ha BCe

OCTaJIbHBIC C MIOMOIIBIO HEOTOKUPYIOMKX MeTo10B 1Send-iRecv.
3aganus 1J151 CAaMOCTOSITEJIbHOM PadoThlI.
[ToaroroBka k omnpocy.
3amaun:
1. ITpopaboTKa KOHCIIEKTOB JIEKITHH.
2. IToaroroBka K 3amuTe 1a00paTtopHON pabOTHI.
3. Opranu3zanusi MeXIPOLECCOPHBIX CBSA3EH — KOMMYHHKAIIMOHHBIE TOMOJIOTUH.

Tema 3. Ilapagurmbl, Moie/ 1M B TEXHOJIOTHH NapaJlieJbHOro nporpammuposanus (I1K-3)

Jlexknus.
OyHKIMOHAIBHBIN Tapaiienu3M, napauiennsM no qaHHbiM. [lapagurma master-slave. [Tapagurma SPMD.
[Tapanurma xonBeWepuzauuu. [lapagurma “paspensait u BiacTByi”. CHEKYJIATHUBHBIN IapayliesIn3M.
BaxxHocTe BhIOOpa TEXHONOTHH JUIS pealn3aluu anroputma. Monenb oOMeHa coobmenusimu — MPIL
Mopnens obmeit nmamsitu — OPENMP. Konuenmust BupTryanbpHO#, pasgensemor mnamstd — Linda.
Poccuiickue paspabotku — T-cucrema, cuctrema DVM. IIpoGnembl co3aaHusi cpecTBa aBTOMAaTHUECKOTO
pacnapasuleIMBaHus IPOrpamm.

JlaGopaTopHbie padoThbI.
. Pazpaborath mporpamMmmy pacchUIKH OJTHOMEPHOTO MacCHBa C HYJIEBOT'O MPOIECCOPa HA BCE OCTAJIBHBIE C
MOMOIIBIO MeTozIa beast.
2. Pa3zpaborath nporpammy cb6opa MaccrBa ¢ IOMOIIBIO MeTosia gather.

3. Pazpaborath nporpamMmy Ajisi cOOpa MaccrBa YKCeIl CO BCEX MPOILIECCOPOB Ha MPOIECcCope C HOMEpOM 1 ¢
nomoibio metoaa gatherv. Ilpu stom, 0 mporieccop nmepecenaeT 3 aneMenTa, 1 - 6 aIeMeHTos, 2 - 9
AIIEMEHTOB U T.J.

3agaHus AJ51 CAMOCTOSITEILHOI padoThI.
[ToaroToBka k ompocy.
3agaun:
1. [TpopaboTKa KOHCTICKTOB JICKITHH.
2. [ToaroToBka K 3ammTe J1abopaTopHOil paboThI.
3. Konnenmust BUpTyanbHOH, pa3aenseMon namatu — Linda.

Tema 4. Ilapanie/ibHOEe IPOrPAMMHPOBAHHUE € HCNIOJIb30BaHNEM HHTepQeiica nepegaun coo0ImeHn
MPI. (IIK-7)
Jlexknus.
bubnmuorexka MPI. Monens SIMD. Nanunanuszanus u 3aBepuieane MPI-npunoxenus. Toueunsie 0OMEHBI
TaHHBIMH Mexay mnpoueccaMu MPI-nporpammel. Pexxumbl  Oydepuzamun. IIpobrmema deadlock’os.
KonnexrusHble B3auMonencTeus npoueccos B MPI. Ynpasnenue rpynnamu u kommyHukatopamu B MPILL
JlaGopaTopHbie padoThbI.
1. Paspabotars nporpaMmmy pacchlIKU YacTei MaccHuBa C HYJEBOTO MPOLIECCOPa BCEM OCTAJIbHBIM
C IOMOIIBIO METO/Ia Scatter.



2. Paspaborars nporpammy 1ist pacchUIKU MaccuBa ¢ 0 mporieccopa BCEM OCTaIbHBIM C
noMouibto Merozna scatterv. [Ipu a3tom, 0 npouieccop 10MKEH MOMYyUUTh OAUH IEMEHT, | - 3 anemenTa, 2 - 5
9JIEMEHTOB U T.A.

3. Pazpaborath mporpammy cOopa MaccuBa Ha KaXIOM IPOIIECCOpPE C MMOMOIIBI0 METOIA
allGather.
4. Pa3zpaboTarh mporpaMmy mepechUIKH U pueMa 00bEeKTOB ¢ momoibio metoza allToAll.

3anaHus AJ151 CAMOCTOSITEILHOI padoThI.
[ToaroToBka k ompocy.
3agaun:
1. [TpopaboTKa KOHCTICKTOB JICKITHH.
2. [ToaroToBka K 3ammTe J1abopaTopHOil paboThI.
3. Yopasnenue rpynnamu 1 KoMMyHukaTopamu B MPI.

Tema S. IlapaniesbHoe NPOrpaMMHUpPOBaHue HA cucTeMax ¢ oomieii namsaTeio (OpenMP). (ITK-7)
Jlexknus.

Beenenue B OpenMP. CrangapTel IporpaMMUpPOBaHUS AJIl CUCTEM C paszaensieMod namsaTbro. Co3naHue
MHOI'OIIOTOYHBIX IPWIOKEHUH. [Icronb30BaHME MHOIOIIOTOYHOCTH IIPU  IIPOTrPAMMHUPOBAHUM  JIA
MHOrOsiIepHbIX Targopm. CHHXpOHM3ALMS JAaHHBIX MEXAY BETBAMH B TapaljieIbHOW Iporpamme.
Hupekrtussl s3p1ka OpenMP.

JlaboparopHbie padoThbI.
Pa3zpaboTars mporpaMmy ¢ TOMOIIBI0 METO/IA probe.
Paspabotars nporpammy, ucoib3ys Metos reduce.
Pazpabotars nporpammy, ucnonsiyst meron allReduce.

el

Paspaborars nporpammy, ucnons3ys meton reduceScatter.
3aganus 1J151 CAMOCTOSITEJIbHOM PadoThlI.
[ToaroroBka k omnpocy.
3amaun:
1. ITpopaboTKa KOHCIIEKTOB JIEKITHH.
2. IloaroroBka K 3amuTe 1ab0paTtopHON pabOTHI.
3. AHalu3 CTaHAAPTOB MPOrPAMMHUPOBAHUS JIJIsl CUCTEM C Pa3ACIIIEMON MaMsIThIO.

Tema 6. IlapasiesibHOE IPOrpaMMHPOBaHUE HA ccTeMax cvemianHoro tuna. (ITK-7)
Jlexknus.

I'ubpunueie Momenu mnporpammupoBanust SMP-cuctem. Ilepemaua naHHBIX MeXIy Y3JIaMH KiacTepa
¢ynkumssmu MPI, oOMeH naHHBIMH BHYTPH y3Jla MEXIy sApamMH mpoueccopa yepe3 motoku OpenMP.
IIpaBuiia 3amycka napajuieiabHbIX IPUIIOKEHUH, HAITMCAHHBIX ¢ Hcnonb3oBanueM OpenMP+MPI.

JlaGopaTopHbie padoThbI.

. Pazpaborath mporpamMmbl epechUIKH JaHHBIX MEKIY MPOLeCCOPaMH, UCTIONb3YsI KOJUIEKTUBHBIE KOMaH bl
nepecsuiku Open MPI.

2. 3arpy3uTh NOJIyYEHHYIO IpOrpaMMy Ha KJIacTep.

3. IIpoBecTu Ha KJacTepe 3amycK napajieaIbHON TPOrpaMMbl
3ananus AJ51 CAMOCTOSITEILHOI padoThI.

[ToaroToBka k ompocy.

3agaun:

1. ITpopaboTKa KOHCTICKTOB JICKITHH.

2. [ToaroToBka K 3amyre J1abopaTopHOil paboTHI.

3. Mogenu nporpammupoBanus SMP-cuctem.

Tema 7. OTnaaka, TpaccupoBKa U npoguanpoBanne napasuiejbHbix nporpamm. (ITK-3)



Jlekumus.
Knaccudukanus ommbOOK MapauieNbHBIX MporpaMM (CHiIbHBIE, ciaOble OmuOku ...). OcoOeHHOCTH
OTIAaJKU TMapajUleNibHbIX npuiiokeHuil. TpaccupoBka. OTnaaka ¢ MOMOUIBIO TOCIEA0BATENbHBIX
otnaauukoB. [lapamnensHbiii otnaguuk TotalView. Ilpodunupoanue. bubnuoreka MPE. Cpenctsa MPI
JUIS BU3yaJIM3allK TPACChl MapajIeIbHOTO MPUIIOKEHUSI.

JlaGopaTopHbie padoThbI.
. Pazpaborarh napasuienbHbli anropuT™.
2. [TporpaMMHO peann30BaTh MOJYYEHHBIN aJITOPUTM.
3. [IpousBecTH OTIAAKY MOTYyUYEHHOU MIPOTPAMMEI, HCIIONIB3YS Pa3InYHbIE CPEACTBA OTIAJAKH MapalIeTbHBIX
IPOrpaMM.

3ananus AJ51 CAMOCTOSITeILHOI padoThI.
[ToaroToBka k ompocy.
3agaun:
1. [TpopaboTKa KOHCTICKTOB JICKITHH.
2. [ToaroToBka K 3amyTe J1abopaTopHOil paboTHI.
3. YcTaHOBKa 1 HACTpoOiiKa mapauieabHoro omiagauka Total View.

Tema 8. OcHOBHbBIE MOHATHS NapaJuiean3Ma ajaroputmos. (ITK-3)

Jlekumus.
Crenenp napasuiean3Ma 4MCIeHHOTro aiaroputma. CpeqHsis cTeneHb napajuien3Ma YUCICHHOTO alropuTMa.
3epHHUCTOCTh AroOpuT™Ma. YCKOopeHue u 3pGEeKTUBHOCTh. 3aKOH AMmaaia. AITOPUTM UCCIIEAOBAHMS CBOHCTB
napasuienbHoro anropurMa. OnpeneneHre napajielin3Ma: aHajiu3 3aJaud ¢ LENbl0 BBIICIUTh MM0/33a1a4H,
KOTOpbIE MOTYT BBINOJIHATHCS OJHOBPEMEHHO. BhIsiBiIeHME mapasienn3mMa: U3MEHEHUE CTPYKTYphl 3a7auu
TakuM 00pa3oM, 4TOOBI MOXKHO ObLIO A(PPEKTUBHO BBITONHATH MoA3anaqu. (s sToro wacto tpedyercs
HAWTH 3aBHCUMOCTH MEXJIy IMOJ3a/ladyaMid U OpPraHu30BaTh MCXOAHBIN KOJ TakK, YTOObI MMM MOXHO OBLIO
3¢ (deKTUBHO YIpaBiATh. BeipaxkeHne nmapajuienu3Ma: peanu3alns napajuiebHOTO alropuTMa B UCXOTHOM
KOJIE C MMOMOUIbIO0 CUCTEMBI 0003HAYEHUI! MapaieIbHOrO MPOrpaMMHUPOBAHUS.

JlaGopaTopHbie padoThbI.
JlaGopaTtopHoe 3ansiTHE.
1. Pa3zpaboTaThs napayienbHbIA aJTOPUTM.
2. [IporpaMMHO peanu3oBaTh €ro, MPOBECTH UCCIEIOBAaHIE HA YCKOPEeHHE U YPPEKTUBHOCTD.

3aganus 1J151 CAaMOCTOSITEJIbHOM PadoThI.
[ToaroroBka k ompocy.
3amaun:
1. ITpopaboTKa KOHCIIEKTOB JIEKITHH.
2. IToaroroBka K 3amuTe 1a00paTopHON pabOTHI.

Tema 9. AnropuT™Mbl MAaTPpU4HOIT anredpsl 1 UX pacnapauieansanue (ITK-3)

Jlexknus.
[TapannenbHbplil aarOpUTM YMHOXEHHMSI MaTpULIBl Ha BEKTOP M €ro YCKOPEHHE II0 CPAaBHEHHIO C
IIOCJIEJOBATENBHBIM aITOpUTMOM. [lapaijenbHblil arOpUTM YMHOXKEHHMSI MaTpullbl Ha MaTpHIly U €ro
YCKOPEHHE 10 CPAaBHEHUIO C MOCJEN0BAaTEIbHBIM anroputMoM. [lapannensusiii anroputM pemenus CIIAY
IpsIMBIM  MeTOAOM laycca M €ro YCKOpEHHE II0 CPAaBHEHHMIO C IIOCJIEJOBATEIbHBIM aJITOPUTMOM.
[Mapannensueiii anroput™ peutenus CIIAY urepanmnoHHbiME MeTopaMu Sko6m, ['aycca - 3eiiaens u ux
YCKOPEHHE 10 CPABHEHUIO C TI0CIIEA0BATEIbHBIM aJITOPUTMOM.

JlaGopaTopHbie padoThbI.
JlaGopaTtopHoe 3ansiTHE.
1. Pa3zpaboTars mapanienbHbIA aJTOPUTM B POTPAMMYy YMHOXKEHHUSI MaTpPHII 110 cxeme 1x4.
2. Paspabortars nmapamuienbHbIi aNIrOpUTM U IPOTrpaMMy YMHOXKEHHSI MAaTpHIL 1o cxeme 1x8.
3. Pa3zpaboTars mapanienbHbIA aJTOPUTM B POTPAMMYy YMHOXKEHHUSI MaTPHII 110 cXeMe 2x4.
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4. Paspabotars napamienbHbIi aIrOpUTM U IPOTPaMMy YMHOXKEHHSI MATPHUIIBI HA BEKTOP.

5. Pa3zpaboTars mapanienpHbIA aJTOPUTM B POTPaMMY YMHOXKXEHUST MaTPHIL 10 (hopmyIie
[ITpaccena.
6. Pa3zpaboTars mapanienbHbI aJTOPUTM M POTPAMMY YMHOXKEHHUS BEKTOPA Ha YUCJIO.

3anaHus AJ51 CAMOCTOSITEILHOI padoThI.
[ToaroToBka k ompocy.
3agaun:
1. [TpopaboTKa KOHCTICKTOB JICKITUH.
2. [ToaroToBka K 3amyre J1abopaTopHOil paboTHI.
3. Pa3pabotka mapamiensHoro anroputMa pemerus CJIAY npsmeim metonom [aycca.

4. PazpaboTka napamiensHoro aaropurma pemenus CJIAY utepanuoHHsiMu MeTonamu Skobu, [aycca -
3elaerns.

Tema 10. [Tapasieabnbie meToabl Ha rpagax (ITK-7)
Jlekumus.

3amaun, BOZHUKAIONIHE MTpH 00paboTke rpadoB. ANTOPUTMBI, PUMEHSIEMBIC IS PEIICHUS TaHHBIX 3a/1a9 U
CTocoOBI UX pacmapauieTuBaHus. TeopeTndeckast orieHKa YPPEKTHBHOCTH pacCMaTPUBAEMBIX aJTOPHUTMOB.
Anamm3  cootBeTcTBHS  3(P(PEKTUBHOCTH  aNTOPUTMOB  IOJYYEHHBIM  TEOPETUYECKHM  OIECHKaM
¢ hexTUBHOCTH.

JlaGopaTopHbie padoThbI.
JlaGopaTtopHoe 3ansiTHE.
1. HaxoxaeHne MUHUMAIBLHO OXBATHIBAIOIIETO JIepeBa (TapaijiebHbIA BapuaHT aaroputMa [Ipuma).
2. Ilouck kparuaillux myTel (MapajiesnbHbli BapuaHT aaropurMa @noiaa).
3aganus 1J151 CAaMOCTOSITEJIbHOM PadoThI.
[ToaroroBka k omnpocy.
3amaun:
1. ITpopaboTKa KOHCIIEKTOB JIEKITHH.
2. IloaroroBka K 3amure 1a00paTopHOM pabOTHI
3. ITouck kparyaimux myTei (mapayieabHblil BApUaHT anroputMa J{eukcTpsl).

4. Kontpoab 3HaHMI 00y4alOLINXCS M THIIOBbIE OLICHOYHBbIE CPEICTBA
4.1. Pactipenenenue 0auioB:

1 cemectp

TEKYIUI KOHTpOsb — 50 6amioB

KOHTPOJIbHBIE Cpe3bl — 2 cpe3a 1mo 10 6aJoB Kax bl

npeMuanbHbie 6amsl — 20 6amioB

OTBET Ha dK3ameHe: He Ooiee 30 0aiuioB

Pacnipenenenne 6aJiioB 10 3aaHMSIM:

No  [Ha3zBanue tembl | DopMbl Max. Mertoauka mpoBeIcHUS 3aHATHS U OLICHKU
Te | /BHUI y4eOHOH |TEKyLIero | KOJ-BO
MBI paboThI KOHTpoJsi | 0asuioB
/ cpe3sl
1. OcHOBHBIE Jlaboparo 5 BrimonHenwue u 3amuTa JraboparopHoU pa0boThl. B cinyuae ycnenHoro
HaIpaBICHHS pHas BBITIOJTHCHUS BCEX 3aJ]aHU JIa0OPaTOpHOM pabOTHI CTYACHT MOTydYacT
pa3BUTHUA pabora 20 6amnnos.
BBICOKOIIPOU3BO
JTUTEITLHBIX
KOMITBIOTEPOB.
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2. |[Knaccuduxanus | JJaboparo 5 BrimonHenue u 3amuTa JraboparopHoi pa0boThl. B cioyuae ycneniHoro
MHOTOIIPOLIECCO | pHas BBITIOJTHCHUS BCEX 3aJ]aHU JIa0OPaTOpHOU paObOTHI CTYACHT MOTydYacT
PHBIX pabora 20 annos.
BBIYUCIUTCIBHBL [ TecTHPOB 10 B cnyuae npaBunbHbIX OTBETOB Ha 51% 3amaHuil TeCTHpPOBaHUSA
X CHCTEM. aHue(KOoH CTyneHT noirydaet 10 6amios.
TPOJIBLHBI
i cpe3)
3. Mapamurmer, | JlJaboparo 5 BrimonHenue u 3amuTa JraboparopHoi pa0boThl. B cinyuae ycneniHoro
MOJIEIT U pHas BBITIOJTHCHUS BCEX 3aJ]aHUM JIa0OPaTOpHOM pabOTHI CTYICHT MOTydYacT
TEXHOJIOTUH pabora 20 6annos.
apauIeIbHOTO
MpOrpaMMHUpOBa
HUS
4. | Hapamnensnoe |JlaGoparto 10 BrimonHenwue u 3amuTa 1aboparopHoil paboTsl. B ciyuae ycnemHoro
MpOrpaMMHUpOBa | pHasA BBITIOJTHEHHA BCEX 3aJaHHI 1abopaTopHOM pabOTHI CTYACHT MOTyYaeT
HUE C paGora(k 6 6asoB.
UCIIOJIb30BAHUE |OHTPOJIBH
M uHTepdeiica | blii cpe3)
nepenavn
coo0mmeHuit
MPL.
5. | HapannensHoe | JlabGoparo 5 BrimonHenwue u 3amuTa JraboparopHoOU pa0boThl. B cinyuae ycnenHoro
MporpaMMHUpOBa | pHas BBITIOJTHCHUS BCEX 3aJ]aHU JIa0OPaTOpHOM paObOThI CTYNCHT MOTydYacT
HUE Ha pabora 10 Gamnnos.
CHCTEMax C
001Iel MaMsThIO
(OpenMP).
6. | IlapannensHoe |JlaGoparo 5 Brmmonaenwne u 3ammuTa saboparopHoii paboTel. B cirydae ycnemnrHoro
MporpaMMHUpoOBa | pHas BBITIOJTHEHHA BCEeX 3alaHuil J1abopaTopHOl pabOTHI  CTYACHTY
HUC Ha pabora BeICcTaBIIsAIOTCS 10 Gasmios.
CUCTEMax
CMEIIaHHOTO
THUTIA.

7. Otnazxa, JlaGoparo 5 Brimonnenue u 3amuTa nadoparopHoii paboTsl. B ciyyae ycnemnoro
TPacCHpPOBKA H pHas BBITIOJTHCHUST BCEX 3alaHuil  1abopaTopHOMl pabOTHI  CTYIACHTY
npodunuposanu| pabora BbIcTaBisIOTCs 10 Gaios.

e
napauIeIbHBIX
Mporpamm.
8. OcHoBHBIE Jlaboparo 5 BrimonHenue u 3amuTa 1aboparopHoil paboTsl. B ciyuae ycnemHoro
TTOHSTHS pHast BBITIOJTHEHHA BCEeX 3aJaHuil J1abopaTopHOl pabOTHI  CTYACHTY
napajuienuzma | pabora BEICTaBIIsAIOTCA 20 6aIoB.
aJTOPUTMOB.
9. Anroputmer | JTaboparo 5 Brmonaenwne u 3amuTa saboparopHoii paboTel. B cirydae ycnenrHoro
MaTpUYHON pHast BBITIOJIHCHUS BCEX 3aJaHWil jabopaTopHOW pabOTBI  CTYIEHTY
anreOpsl U UX pabora BeICTaBIIAIOTCS 10 Gasmios.
pacmnapa’uienBa
HUE
10. |ITapanmnensusie | Jlaboparo 10 Brmonaenwne u 3amuTa saboparopHoii paboTel. B cirydae ycnenrHoro
METOABI Ha pHast BBITIOJTHEHHA BCEeX 3aJaHuil J1abopaTopHOl pabOTHI  CTYACHTY
rpadax pabora BBICTaBIIAIOTCS 20 6asioB.
11. IIpemMuansHbIe OaITHI 20 20 6amaoB 3a y4acTHe B CTYyACHYECKUX HAYIHBIX KOH(MEPCHITUIX H

OoJIMMITHAZax
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12. OTBeT Ha ’K3aMeHe 30 10-17 ©annoB — CTyAEHT PacKpbUI OCHOBHBIE BOMPOCHI M 3aJaHUs
OusieTa Ha OLICHKY «YAOBJICTBOPUTEILHO»

18-24 ©annoB — CTyAEGHT PacKpbUI OCHOBHBIE BOMPOCHI M 3aJaHUs
OuseTa Ha OLIEHKY «XOPOLIOY,

25-30 6amnoB — CTYyAEHT PAacKpbll OCHOBHBIE BOMPOCH M 3aJaHus
Ousera Ha OLIEHKY «OTIMYHO».

13. Hroro 3a cemectp 100

HrtoroBass omeHka mo »Sk3aMeHy BbicTaBisiercs B 100-OammpHOM 1Kajge W B TPATUIIMOHHOMN
yeTelpexOauibHOM  mikane. IlepeBom 100-0ayuibHONM  pEWTHHTOBOW OIEHKHM IO JWCIHHUIUIMHE B
TPATUITMOHHYO YETHIPEXOALTEHYIO OCYIIECTBISIETCS CISIYIONNM 00pa3oM:

100-6ayuipHasA cucTeMa TpanuimonHas cucteMa
85 - 100 6anmoB OTnugyHO
70 - 84 6annoB Xoporto
50 - 69 Gannos YIOBIETBOPUTEIBEHO
Menee 50 HeynosneTrBopurenbHo

4.2 TunoBsie OLIEHOYHBIE CPEACTBA TEKYILIETO KOHTPOJIS
JlaGoparopHnasi paéora

Tema 1. OcHOBHBIC HANPABJICHUS PA3BUTHUS BBICOKOTIPOU3BOAUTEIBHBIX KOMITBIOTEPOB.
3amanus Ui 1ab0paTopHOi paboThI
1 Pa3paborarh mporpamMmy pacchUIKH OIHOMEPHOTO MacCHBa C HYJEBOTO MPOIIECCOpa Ha BCE OCTAIBHBIC
C TIOMOIITLI0 OJIOKUPYIOMIUX METOAOB send-recv.
2 PaszpaboTarh mporpamMMy pacChUIKH OJJHOMEPHOTO MacCHBa C HYJIEBOTO MPOIleccopa Ha BCe
OCTaJIbHBIC C TIOMOIIBIO HEOIOKUPYIOITNX MeToI0B 1Send-iRecv.

Tema 2. Knaccudukanust MHOrOIpo1eCcCOPHBIX BHIUUCIUTEIBHBIX CUCTEM.

3amganus a1 1a00paTpoHOit paboThI
1 Paspaborarh nmporpamMMy pacCchUIKH OJJHOMEPHOTO MacCHBa ¢ HYJIEBOTO MPOIECCOpa Ha BCe
OCTaJIbHBIC C IOMOIIIBIO OJIOKUPYIOLIMX METOOB send-recv.
2 Pa3paboraTh nmporpamMmy pacChLIKH OJHOMEPHOTO MacCHBa C HYJCBOTO MPOIIECCOpa Ha BCE OCTAJIbHBIC
C TIOMOIIIBI0 HEeOMOKupyIommx MeToaoB iSend-iRecv.

Tewma 3. [Tapagurmbl, MOJETU U TEXHOJIOTUH MAPAIJIEIBLHOTO MPOTPAMMHUPOBAHUS
3ananue 115 1abopaTopHOi paboThI

1 Pa3paboraTh nporpamMmy pacCchbUIKH OTHOMEPHOTO MacCHBa C HYJIEBOTO MPOIIeccOpa Ha BCE OCTANIbHbIE
C IIOMOIIBIO MeToIa beast.

2 Paszpaborars mporpammy cbopa MaccuBa ¢ IOMOIIBI0 MeTo/Ia gather.

3 Paspaborarh nporpamMmy AJisi cOOpa MaccuBa YHCEI CO BCEX MPOIIECCOPOB HA MPOIECCOPE C HOMEPOM
1 ¢ momombro merona gatherv. ITpu aTom, 0 porieccop nepeceutaet 3 aneMenTa, 1 - 6 3eMeHToB, 2 -
9 371eMEHTOB U T.1I.

Tema 4. [TapamnenbHOe MPOrpaMMHUPOBAHKE C CIIOIB30BaHUEM HHTepdeiica nepenaun cooduennit MPIL.
3aganus A1 1a00paTOPHOM pabOTHI
1 Paszpaborarh nporpaMMy pacchbUIKHM YacTeil MacCHBa ¢ HyJIEBOTO MPOIIECCOPa BCEM OCTAILHBIM C
IIOMOIIIBIO METOa Scatter.



2 Paszpaborarh mporpaMmy JUIsl pacchlUTki MaccuBa ¢ 0 mporeccopa BCeM 0CTaIbHBIM ¢ TOMOIIBIO
Merona scatterv. [Ipu aTom, 0 mporeccop J0KEH NOTYyUYUTh OAUH dJIeMEHT, 1 - 3 anemenTa, 2 - 5
3JIEMEHTOB U T.1I.

3 Pa3pabotarh mporpamMmy cO0opa MaccuBa Ha KaXJIOM Tpolieccope ¢ momolbio merosa allGather.

4 Pazpa0otaTh MporpamMmy HepeCchUIKU U IpueMa 00BbeKTOB ¢ nmoMolnbio Metona allToAll.

Tema 5. [TapannensHOe MporpaMMUpOBaHKE Ha cucTeMax ¢ obmeit mamareio (OpenMP).
3amganue ajs 1abopaTropHO pabOThI
1 Paszpaborarh mporpamMmy ¢ MOMOIIBIO METOa probe.
2 Paszpaborars mporpamMmy, UCIIONB3ys MeToa reduce.
3 Pazpaborars nporpamMmy, ucronbs3yst Metox allReduce.
4 Pazpaborath mporpammy, UCronb3ys Meton reduceScatter.

Tema 6. I[lapamienbHoe IporpaMMHPOBAHUE HA CHCTEMAX CMEIIAHHOTO THUIIA.
1 Paspaborarh mporpaMMbl EPECHUIKH JAaHHBIX MEXKIY MPOLIECCOPAMHU, UCTIONB3Ysl KOJUICKTUBHBIE
koMaH bl iepechuiku Open MPIL.
2 3arpy3uTb MOJIy4E€HHYIO IPOrpaMMy Ha KjacTep.
3 TlpoBecTtu Ha KJacTepe 3amycK NapaieIbHON MPOrPaMMBbl

Tema 7. OTnagka, TpacCUpOBKa M MPOGUINPOBAHKUE MAPATIJICIBHBIX IPOTPAMM.
3amanus Ui 1abopaTopHOi paboThI
1 PazpaboraTts napauieabHbIN aITOPUTM.
2 IlporpamMMHO peann30BaTh MOJyUYEHHBIH aJTOPUTM.

3 IIpousBecTH OTIAAKY MOTYyUYEHHOU MPOrPaMMBbI, UCIIOb3Ysl pa3IUYHbIE CPEACTBA OTIAIKH
napauieNIbHbIX IPOrpaMM.

Tema 8. OCcHOBHBIE IOHATHS NTAPAJIJIEIN3MA aJITOPUTMOB.
3aanusl 17151 1abopaTopHON paboThI
1 . Haxox/ieHre MUHUMAJIBHO OXBATHIBAIOIIETO JepeBa (MapaiedbHblid BapuaHT anroputma [Ipuma).
2 Tlouck kparualmux myTen (mapauieabHbIN BapuaHT anroputma droiina).

Tema 9. AnropuT™MbI MaTpUYHOM aNreOphl U UX pacnapauieIuBaHue
3amanus Ui 1abopaTopHOi paboThI
1. Pa3zpaboTaThs napayienbHbIA aJTOPUTM.
2. [IporpaMMHO peasin3oBaTh €ro, MPOBECTH UCCIIEIOBAHNE HAa yCKOpeHHE U 3(p(PEeKTUBHOCTS.

Tema 10. [TapannensHble METOABI Ha rpadax
3aganus A1 1a00paTOPHOM pabOTHI

1 Pa3pabotars mapayienbHbIi alTOPUTM U IPOTPaMMy YMHOKEHHSI MAaTpHIL 110 cxeme 1x4.

2 Pa3pabotarh mapamienbHBIA aJTOPUTM B MPOTPAMMY YMHOXKEHHUS MaTpPHII 1O cxeme 1x8.

3 Pa3pabotars napanienbHbIi aITOPUTM U IPOTPaMMy YMHOXKEHUSI MaTpUIL 110 cxeme 2x4.

4 Pazpa0otaTh napajuieiabHbII aJrOPUTM U IPOrpaMMy YMHOXKEHHS MaTpPHILIbI HA BEKTOP.

5 Pa3pabotars napanienbHbIi aITOPUTM U IPOTpaMMy YMHOKEHUs! MaTpull 1o ¢popmyse Lltpaccena.
6 Pa3pabotarh mapauieNbHBINA aJITOPUTM M MPOTPAMMYy YMHOXKEHHS BEKTOPA HA YUCJIO.

TecTupoBanme

Tema 2. Knaccuduxaiys MHOTOITPOIIECCOPHBIX BHIYUCITUTEIBHBIX CUCTEM.
Tect
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DTanbl IPOSKTUPOBAHUS MAPAITIICIIBHOTO aJITOPUTMA BBITIOIHSIOTCS B CIEAYIOIIEM MOPSIKE:
MacmrabupoBanue noazanaad |
[IpoexTupoBaHrE KOMMYHUKALIHH 2
[InmanupoBaHue BbIYUCICHUI 3
Hexommosuius 4
[IpaBuibHBIN OTBET: TEKOMITO3UIHUA -1, TPOEKTUPOBAHNE KOMMYHUKAIIMH -2,
MaciTabupoBaHue noa3anaay — 3, IUIAHUPOBAHKUE BBEIYUCIICHUH -4.

2. K ocHOBHBIM TpeOOBaHUSM, KOTOPbIC HEOOXOAMMO YUUTHIBATH MIPH JICKOMITO3UIIMHA UCXOTHON 3a/1a49H HA
MOJ3a0a4H, OTHOCATCS:

a) BbIJEJIEHNE MaKCUMAaJIbHOTO KOJIMYECTBa 10133124

0) obOecrieueHre paBHOTO 00bEMa BEIYHUCIICHHUH B BBIJCIIIEMBIX Moa3anadax (*)

B) MUHUMYM HH()OPMAITMOHHBIX 3aBHCUMOCTEHN MEX Iy Toa3aaadamu (*)

r) TecHasi ”HGOPMAITMOHHAS 3aBUCHMOCTh MEXTY MOA3aa9aMHu

1) HAUTMYKEe HH(OOPMAITMOHHO HE3aBUCUMBIX TI07[33]1a9

3. Ha kaxmoi urepanuu o0paTHOro Xoa napajiesbHOro anroputma ['aycca nocie pacchliku
BBIYMCIICHHOTO 3HAYEHHUS 04ePEIHON HEM3BECTHOM KaXKAbI MPOLIECCOP TOIHKEH

a) OOHYIUTH 3HAUCHUS TIPABBIX YaCTEH /ISl BCEX CTPOK, PACIIONOKEHHBIX HAa ATOM
mporeccope.

0) mepenarb 3HAYCHHS IPABBIX YaCTEH ISl BCEX CTPOK, PACTIONOKEHHBIX Ha 3TOM
MpoILECcCcope, Ha MEPBBIN MPOLIECCOP, MEUATAIONIUNA BEKTOP PEIICHHIA.

B) OOHOBUTH 3HAYCHHUS MPABBIX YacTeH JJI BCEX CTPOK, PACTIONIOKEHHBIX HA 3TOM
nporieccope. (*)

T') pa3AenuTh 3HAUYEHUS MPABBIX YacTeH I BCEX CTPOK, PACIIOIOKEHHBIX HAa ATOM
mpoLeccope, Ha TMaroHaJIbHbIN 3JIeMEHT MaTPHULbl C COOTBETCTBYIOLIUM HOMEPOM

CTPOKHU.

4. UtoOBI mapasieibHOe OOHOBIICHUE 3HAYEHU MaTPHIIBI CMEKHOCTH B anroputme doiina
CTaJI0 BO3MOXXHBIM, HEOOXOIUMO:

a) [lepenats cTpoky mim cronben k Bcem mporeccopam (*)

b) [lepenars MocneqHIO CTPOKY MaTPHUIbI IEPBOMY MPOLIECCOPY

¢) I[lepenats cTonberr j Ha KaXKIbIi MPOIECCOP

d) [TapannensHOE OOHOBICHNE 3HAYCHUN Oy/IE€T MPOUCXOUTH HE3aBUCHUMO 0€3 KaKUX-TTH00
JIOIIOJTHUTEIILHEIX AeiicTBUI

5. B anroputme [Iprma MoxeT ObITh pacnapajuieieHo cieayomee qeiicTBre:

a) Haxoxxnenue pebpa MakCUMAaJIbHOTO Beca

b) Haxoxnenue pedpa MUHUMAIBHOTO Beca (*)

¢) OOHOBINIEHNE 3HAYEHUE MATPHIIBI CMEKHOCTEH

d) Anroputm [Iprma He MOXeT OBITH pacmapaliiescH

4.3 IIpomexxyTouHast aTTECTAlU 110 AUCIUIUTHHE MPOBOAUTCS B hopMe IK3aMeHa

Tunosbie Bonpocsl 3k3amena (IIK-3, I1K-7)
1 KonnektuBHbie B3auMoaecTBus mpoueccos B MPI
2 VYopasneHue rpynnaMd 1 KoMMyHuKatopamu B MPI.
3 CranpapThl NPOrpaMMHUPOBAHUS JJIsI CUCTEM C pa3/iefisieMON aMAThIO.
4 Co3naHue MHOTOIIOTOYHBIX MTPUII0KEHHM.
5 Hcnons3oBaHNE MHOTOTIOTOYHOCTH TIPH MIPOTPAMMUPOBAHUH JJISI MHOTOSIIEPHBIX MIaT()OPM.
6 CuHXpOHU3alIMA JaHHBIX MEKy BETBIMH B NapasuIeIbHON IpOrpaMMme.
7 Hupextussl si3pika OpenMP.
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8 T'ubpuausie Monenu nporpaMmupoBanus SMP-cuctem.

9 Ilepenaua naHHBIX MEXAY y3aaMu kiacrepa GyHkiusMu MPI, oOMeH naHHBIMU BHYTPH y371a MEXTY
saapaMu mpoieccopa yepes3 notoku OpenMP.

10 IlIpaBuna 3amycka napasuiebHbIX MPUIIOKEHUH, HATUCAHHBIX C Ucoyib30BaHrueM OpenMP+MPI.

11 OcobeHHOCTH OTIIAAKH MapauIeIbHbIX TpuiokeHuid. TpaccupoBka. Omiiazaka ¢ HOMOIIBIO
MIOCJIEZIOBATENBHBIX OTIaAYUKOB.

12 TIpodunupoBanue.

13 CpencrBa MPI nnst Bu3yanuzanuu Tpacchl NapauieIbHOTO TPUIIOKEHHUS.
14 Crenenp napanennu3ma YUCIEHHOTO aJrOpUTMa.

15 Yckopenue u 3¢GHeKTHBHOCT. 3aKOH AMana.

16 Onpe,ueneHHe napajuiejin3iMa: aHaJiu3 3aJa4u C HCJIbIO BBIACIIMTD IMOoA3aJa41, KOTOPBIC MOT'YT
BBITIOJIHATBCS OAHOBPCMCHHO.

17 BeisiBIeHHE TapauieTn3Ma: U3MEHEHHE CTPYKTYPHI 3a1a9H TAKHM 00pa3oM, 4TOOBI MOXKHO OBLITO
3¢ GEKTUBHO BBITIOIHATH MO331aUH.

18 BripaxeHue napajuienn3Ma: peajn3anys NapaiebHOIO aJIFOPUTMA B UCXOJJHOM KOZIE C TOMOIIIbIO
cUcTeMbl 0003HaYCHUH MapalIebHOTO MPOrPaMMHUPOBAHHS.

19 IMapamienbHblil aITOPUTM YMHOXEHMSI MaTPUILIBl HA BEKTOP U €r0 YCKOPEHUE 110 CPAaBHEHHUIO C
IIOCJIEI0BATEIbHBIM AJITOPUTMOM.

20 ITapamienpHplid aJITOPUTM YMHOKEHHUS MAaTPHUIIbI HA MATPUILY U €70 YCKOPEHHE 10 CPABHEHUIO C
IIOCJIEI0BATEIbHBIM AJITOPUTMOM.

21 INapannenpHblii anroput™ pemienust CJIAY npsmbeiv metonom ['aycca u ero yCKkopeHHe 110 CpaBHEHUIO
C TIOCJIEI0BATENbHBIM AJITOPUTMOM.

TunosBble 3aganusa as 3x3amena (IIK-3, IIK-7)
Tunosble 3aJaHNS TECTUPOBAHUS
1. DTanel NPOEKTUPOBAHUS NAPAIETBHOTO AJITOPUTMA BBITIOJIHSIOTCS B CIEIYIOIIEM MOPSJIKE:
MacmrabupoBanue moazaaad 1
[IpoekTupoBaHne KOMMYHUKAIIANA 2
[InanupoBaHue BbIYMCIEHUH 3
Jexommosurius 4
IIpaBuiIbHBIN OTBET: NEKOMIIO3ULIUSA -1, IPOEKTHPOBaHNE KOMMYHHKAIUH -2,
MacITabupoOBaHKE MOA3aad — 3, TUIAHUPOBAHKUE BHIYUCIICHUH -4.

2. K ocHOBHBIM TpeOOBaHUAM, KOTOPBIE HEOOXOAUMO YYUTHIBATH MPHU JAEKOMITO3HUIINY UCXOJHON 33aauu Ha
MoA3aauu, OTHOCSATCS:

a) BBIJIETIEHUE MAKCUMAJIbHOTO KOJIMYECTBA Mo/13a1a4

0) obecrnieueHre paBHOTO 00beMa BHIYHCIICHUI B BBIICTSIEMBIX MMoA3aaadax (*)

B) MUHUMYM UH(GOPMAIIMOHHBIX 3aBHCUMOCTEH MEX Ty moa3anadamu (*)

r) TecHasi ”HGOPMAIIMOHHAS 3aBUCUMOCTb MEX/y MOA3aAa4aMHu

1) Hannare HHPOPMAITMOHHO HE3aBUCUMBIX TIOA3a1a4

3. Ha xaxxnoit utepamnuu o0OpaTHOTO X0/1a apauieT»HOTo aroput™a ['aycca mocie pacChbluiku
BBIYKCIICHHOTO 3HAYEHUSI OUEPEIHON HEU3BECTHOM KaXK bl MPOLIECCOP TOJKEH
a) OOHYNUTH 3HAUEHUS MPABBIX YaCTEH /ISl BCEX CTPOK, PACIOIOKEHHBIX Ha ’TOM
IIpOLIECCOPE.

0) nepenarb 3HaYEHMSI IPABBIX YacTeH AJIsl BCEX CTPOK, PACIIONIOKEHHBIX Ha 3TOM
IIPOLIECCOPE, Ha IIEPBBIN POLECCOP, NTEYATAXOLINI BEKTOP PELICHUM.

B) OOHOBHUTbH 3HAYEHUS MPABbIX YacTel JJi BCEX CTPOK, PACIOJIOKEHHBIX Ha 3TOM
mporeccope. (*)

I') pa3fAenuTh 3HaYEHUS MPaBbIX YacTeH /Ui BCEX CTPOK, PACMOIOKEHHBIX Ha ’TOM
Mpolieccope, Ha AUaroHaJIbHBIA AIEMEHT MaTPULIbI C COOTBETCTBYIOLIUM HOMEPOM
CTPOKHU.



4. YtoObl mapaniensHoe 0OHOBICHHE 3HAYSCHUI MaTPHIIbI CMEXKHOCTH B anropurMe dnoiina

CTaJI0 BO3MOXXHBIM, HGO6XO,£[I/IMOI

a) [lepenats cTpoky mim cronoderr k Bcem mporeccopam (*)

b) Ilepenats MOCIEIHIO CTPOKY MaTPHIILI IEPBOMY MPOIIECCOPY

¢) [lepenats croner j Ha Kax bl MPOIIECCOP

d) [TapamiensHOE 0OHOBIIEHNE 3HAYCHUH OyJIET MPOUCXOIUTH HE3aBUCUMO 0€3 KaKuX-JIn00
JIOIIOJIHUTENLHEIX NEHCTBUI

5. B anroputMme [Ipuma MokeT OBITH pacniapajuieieHO CIEAYIOIIee NeHCTBHE:

a) Haxoxnenune peOpa MakCMMaJIbHOTO Beca

b) Haxoxxnenue pebpa MuHUMaIbHOTO Beca (*)

c) OOHOBIIEHUE 3HAYEHUE MATPUIIBI CMEKHOCTEH

d) Anroputm [Ipuma He MOKET OBITH pacrapasuiesieH

TunoBble 3a1aHUA IK3aMeHa B 3 ceMecTpe

11 Hanummre nporpaMMy pacchliIKi OJHOMEPHOI'O MaccHBa ¢ HYJIEBOIO IPOLIECCOpa Ha BCE
OCTaJIbHBIE C TOMOIIBIO OJIOKHUPYIOIIUX METOAOB send-recv.

2 2. Hanumire nporpaMMy pacChUIKH OJJHOMEPHOTO MacCHBa ¢ HYJIEBOTO MPOIECCOpa Ha BCe
OCTaJIbHBIE C TTIOMOIIIBI0 HEOTOKHPYOMUX MeTo0B iSend-iRecv.

33, Hanumire nporpaMMy pacChUIKH OJJHOMEPHOTO MacCHBa ¢ HYJIEBOTO MPOIECCOpa Ha BCe
OCTaJIbHBIE C ITOMOILBIO MeTo1a beast.

4.4. llIkana oueHMBaHUS TPOMEKYTOUHOM aTTECTALMKI

Onenka

Kommnerenmu

Heckpuntopsl (ypOBHH) — OCHOBHBIE IPU3HAKH OCBOCHUS (ITOKA3aTeNn
JTOCTH>KCHHUSI pE3yJIbTaTa)

«OTIIMYHOY
(85 - 100 6anyoB)

I1K-3

JleMOHCTpUpPYET BBICOKMI YpOBEHb 3HAHHMS OCHOB OpraHH3aluu
HAay4HO-UCCIIEIOBATENIbCKOM, TMPOEKTHOM U  IMPOU3BOJCTBEHHOMH
paboThl HA MHOTOIIPOIIECCOPHBIX BBIUNCIUTEIbHBIX KOMIUIEKCAX.
OTBeT MOCTPOEH JIOTMYHO, MaTepuaj U3Jaraercs 4YeTKO, SICHO,
XOPOIIUM S3BIKOM, apPTyMEHTHPOBAHO

OTnuyHO BHIOMpPAeT M HCIOJNB3YeT MaTeMaTHYeCKHe CpeIcTBa
HAy4HbIX UCCIIEIOBaHUM

IIK-7

JleMOHCTpHUpyEeT BBICOKMH yPOBEHb 3HAHUSI OCHOBHBIX TE€XHOJIOTHH
OpraHM3ally MapajvieIbHbIX BBIYUCICHUNH HA MHOTOIPOLIECCOPHBIX
BBIUHMCIIUTENBHBIX KOMIUIEKCAX C paclpeieseHHOW Win o01mei
ONEPaTUBHOM MAMSTHIO.

OTBeT NOCTPOEH JIOTMYHO, MaTepuaj U3Jaraercs 4YeTKO, SICHO,
XOPOIIHUM S3BIKOM, apTYMEHTHUPOBAHO.

«XOPOIIIOY
(70 - 84 6amnoB)

[IK-3

JIeMOHCTPUPYET 1OCTATOYHBIM YPOBEHb 3HAHHUS

OCHOB OpraHM3allUd  HAyYHO-UCCIIEI0BATEIbCKOW, IPOEKTHOW U
IIPOU3BOJACTBEHHOU paboTbI Ha MHOT'OIIPOLIECCOPHBIX
BBIYUCIIUTEIIBHBIX KOMIUJIEKCAX.

OTBeT NOCTPOEH JIOTMYHO, MaTepuaj H3jaraercs 4YeTKO, SCHO,
XOPOILUM SI3BIKOM, ApT'YMEHTUPOBAHO

Xopouio BbIOMpaeT M HUCHOJB3YyeT MaTreMaTHuecKHe CpelcTBa
Hay4HBIX UCCIIEIOBaHUM

IIK-7

JleMOHCTpHUpYET JOCTATOUHBIA YPOBEHb 3HAHUS

OCHOBHBIX TEXHOJIOTUH OpraHM3allMy MapajuleNbHBIX BBIYUCICHUN
HAa  MHOTOMNPOIIECCOPHBIX  BBIYUCIUTENBHBIX  KOMIUIEKCaX  C
pacrpeiesIieHHON WK O0IIeH onepaTHBHOMN MaMSThIO.

OTBeT NOCTPOEH JIOTMYHO, MaTepuaj U3Jaraercs 4YeTKO, SICHO,
XOPOIIHUM S3BIKOM, apTYMEHTHUPOBAHO.
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IK-3 JIeMOHCTpPUPYET HE IOCTAaTOYHO XOPOLIMH ypPOBEHb 3HAHHUS OCHOB
OpraHu3aluu HAy4YHO-HUCCIICOBATEIIbCKOM,  MPOCKTHOM U
IIPOU3BOACTBEHHOU paboTbI Ha MHOT'OIIPOLIECCOPHBIX
BBIYUCIIUTEIIBHBIX KOMIUIEKCAX.

OTBeT He Bcerga JOrMYHO BBICTPOCH, MaTepuasl H3iaraercs 0e3
IIPUMEHEHHUs] HAy4YHO! TEPMHUHOJIOTUU.

«YIOBIIETBOPHUTEIIBHO» VYoBieTBOPUTENBHO BBIOMpAET U HUCHOJB3YyeT MaTreMaTHuecKHe
(50 - 69 6amnoB) CPEIICTBA HAYYHBIX UCCIEAOBAHUI
I1K-7 JleMOHCTpUpYET HE JOCTaTOYHO XOPOIIWH ypOBEHb 3HAHUSA

OCHOBHBIX TEXHOJIOTUH OpraHM3allMM MapajuleNbHBIX BBIYUCICHUN
HAa  MHOTOMNPOIIECCOPHBIX  BBIYUCIUTENBHBIX  KOMIUIEKCaX  C
pacrpeiesIeHHON WM O0IIeH onepaTHBHOMN MaMsThIO.

OTBeT He Bceraa JIOTUYHO BBICTPOEH, Marepuan usjiaraercs 0es
MPUMEHEHUS HayYHON TePMUHOJIOTHH.

IK-3 JleMoHCTpUpyeT cnalOblii ypOBEHb 3HAaHHMS OCHOB OpraHH3alMU
HAy4YHO-MCCIIEOBATEIIbCKOM, IPOEKTHOM U  IPOU3BOJACTBEHHOMU
paboThl HA MHOTOIIPOLIECCOPHBIX BBIUMCIUTELHBIX KOMIUIEKCAX.
HenpaBuibHO  OoTBe4aeT Ha  IIOCTaBIEHHBIE  BOIPOCH  WIH
3aTPyAHSETCS C OTBETOM.

Hey,Z[OBJIeTBOpI/ITeHLHO BI:I6I/IpaeT U HUCIIOJB3YCT MATCMATUUYCCKUC

«CHEYAOBJICTBOPUTCIIHHO) o
CpCACTBAa HAYYHBIX UCCIICAOBAHNU

(menee 50 6amoB) — —
MK-7 JlemoHCcTpUpyeT cnaOblii YpOBEHb 3HAHUS OCHOBHBIX TEXHOJIOTHMA

OpraHM3aliy NMapajuiebHbIX BBIYMCIEHUA HA MHOTOMPOLIECCOPHBIX
BBIYUCITUTEILHBIX KOMIUIEKCAX C paclpeieNieHHOW Win oOImei
ONEPATUBHOM MAMSTHIO.

HenpaBunbHO OTBEYaeT Ha  IMOCTAaBIEHHBIE BONPOCHI WU
3aTPYIHSIETCSA C OTBETOM.

5. MeTonnueckue ykazaHusi AJ1s1 00y4al0IIUXCS 110 OCBOCHUIO M CHUILIHHBI (MOYJIs)

5.1 MeTtoandeckue yka3aHus IO OPTaHU3aIlMN CaAMOCTOSTEIBbHOM PadO0ThI 00YUYaIOIINXCSI:

[Ipuctynas K W3y4eHWIO TUCIUIUIMHBI, B MEPBYIO Odepelb OO0ydaromuMmcsi HEOOXOAMMO O3HAKOMHUTHCS
comepxaHueMm paboueii mporpammbl nuctuiumHbl (PITJ]), xotopas ompexaenser coaepxaHue, oObem, a
TaKKe MOPSAIOK U3YUCHHsI U MTPETIOaBaHus yIeOHOM TUCIUILIMHEL, €€ pa3/iena, YacTu.

J171 caMOCTOSATENbHOM paboThl BaKHOE 3HaYEHHE UMEIOT pa3zeibl «O0beM U collepikaHne AUCIUTITMHBD),
«YuebHo-MeTonyeckoe U nHGOpMAIIMOHHOE 00ecrieyeHre TUCIUIUIUHBD U «MaTepruaabHO-TEXHUYECKOe
obecrieueHre JUCITUTUIMHBI, TPOrpaMMHOE obecredeHue, MpodecCuoHaIbHbIC Oa3bl TaHHBIX U
MH(OPMAIIMOHHBIE CIIPABOYHBIE CUCTEMBI».

B pazmene «O0beM u copepkaHHe AMCHUIUIMHBDY YKa3bIBAIOTCS BCE pas3leibl M TEMbl H3ydaeMoi
JTUCLUIUTMHBL, @ TAK)KE BUJIbI 3aHIATHI U TUTAHUPYEMBI 00BEM B aKaJIeMUYECKHUX Yacax.

B pasgene «YueOHo-meTomuueckoe U HH(POpMalLMOHHOE oOecledyeHrne AMCHUIUIMHBDY — yKazaHa
pEeKOMeH1yeMasi OCHOBHAsS U JOTIOJIHUTENbHAS JINTEpaTypa.

B paznmene «MarepuanbHO-TeXHUYECKOE OOeCIeueHue JUCIUIUIMHBL, TMPOrpaMMHOE oOecreueHue,
npodeccuoHanbHble 0a3bl JTaHHBIX U WH(GOPMAIMOHHBIE CIPAaBOYHBIE CHCTEMBD» COACPKHUTCS IEepeueHb
npodeccruoHanbHbIX 0a3 JaHHBIX U MHPOPMALIMOHHBIX CIIPABOYHBIX CHCTEM, HEOOXOIUMBIX AJIi OCBOCHHUS
JUCLUTIINHBL.

5.2 PexomeHnanuu o0y4aronumMcs o padore ¢ TEOpeTUYeCKUMU MaTepuaiaMy Mo TUCIUIUINHE

[Tpu u3yuennu u npopaboTKe TEOPETUIECKOTO MaTepraia HeoOX0IuMO:

- IPOCMOTPETH €I1I€ pa3 npe3eHTaruo Jekuuu B cucteMe MOODLe, moBTOpUTh 3aKOHCIIEKTUPOBAHHBIN HA
JIEKIIMOHHOM 3aHATUM MarepuaJl M JONOJHHUTh €ro € Y4YEeTOM PEKOMEHJIOBAHHOM JOMOIHUTEIbHOU
JIUTEPaTypBhl;

- IPY CAMOCTOSITEIbHOM M3yUYE€HUU TEOPETUYECKOM TEMBbI CIENaTh KOHCIIEKT, UCIOJIb3Ysl PEKOMEHIOBAHHbBIE
B PI1/] ucrounuku, npodeccuoHaIbHbIC 0a3bl TaHHBIX U HHPOPMAIIMOHHBIC CIIPABOYHEBIE CHCTEMBI:

- OTBETUTH HA BOIIPOCHI JJIsi CAMOCTOSATEIILHOW pabOThI, IO TeMe MpeAcTaBIeHHbIe B myHKTe 3.2 PI1/I.
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- [P MOATOTOBKE K TEKYIIEMY KOHTPOJIIO HCIIOIb30BaTh MaTepHalibl (hoHa oreHouHbIX cpencts (POC).
5.3 Pexomenmanuu mo paboTe ¢ HayYHOU U y4eOHOM JIUTepaTypoit

PabGota ¢ OCHOBHOM M JONOJHUTENBHOM JHMTEPATYpOH SIBISETCS IIaBHOM (POpMOI caMOCTOATENbHOM
paboThl M HEoOXOoaMMa MPH MOATOTOBKE K YCTHOMY ONpPOCY Ha CEMUHApPCKUX 3aHATHAX, K Jebartam,
TECTHUPOBAHHUIO, 3Kk3aMeHy. OHa BKIIOYaeT MpopabOTKy JIEKIMOHHOTO MaTephalia M PEeKOMEHIOBAHHBIX
HCTOYHMKOB U JINTEPATYPHI 110 TEMATHKE JIEKIIUH.

KoHCHeKT JIeKInu JOJKEeH coliepKaTh pedepaTuBHYIO 3alIUCh OCHOBHBIX BOIPOCOB JICKIIUH, B TOM YHCIIE C
ornopoii Ha pa3MmeleHHble B cucteme MOODLe mpe3eHTay, OCHOBHBIX MCTOYHUKOB M JIMTEPATYphl IO
TeMaM, BBIBOJBI MO KaXKAOMY Bompocy. KoHCeKT MOXKeT OBITh BBITIONIHEH B paMKax pacliedyaTKH BbIIa4uH
Mpe3eHTAlUi JIGKIUH WM B OTACNIBHOW TeTpaau mo mpeaMery. OH JOKeH ObITh aKKypaTHBIM, XOPOIIO
YUTAaEMBbIM, HE COAEPIKaTh HE OTHOCALIYIOCS K TeMe HH(POPMAIUIO HITH PUCYHKH.

KoHcnieKkThl HayyHOW JHUTEparypbl NMPU CaMOCTOSATENBHOM IOATOTOBKE K 3aHATHUAM JOJDKHBI COJEPIKaTh
OTBETHl HA KaX/blii TOCTAaBICHHBIH B TEME BONPOC, MMETh CCHUIKY Ha HCTOYHHK WH(POpPMALUU C
00s13aTeNbHBIM YKa3aHUEM aBTOpAa, HAa3BaHMS W TOJa HU3AAHUS HUCIOJNb3yeMOH HaydyHOW JHMTEpaTyphl.
KoHcniekT MOXeT ObITh ONOpPHBIM (COAEpXAaTh JHUIIb OCHOBHBIE KIIIOUYEBBIC MO3MIMH), HO TPH 3TOM
MO3BOJISIIOIIMM  JIaTh TIOJIHBIA OTBET IO BOINPOCY, MOXET ObITh MOAPOOHBIM. OO0bEeM KOHCHEKTa
OIIPENETSAETCS CAMUM CTYIAECHTOM.

B nporecce paboThl ¢ OCHOBHOM U JOTIOTHUTEIIBHON JTUTEPATYPOI CTYICHT MOXKET:

- JenaTh 3allUCU IO XOAy 4YTE€HHS B BMJIE NPOCTOrO WIM Pa3BEPHYTOrO IIaHa (co31aBaTh IEPEUYEHb
OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B UCTOYHHKE);

- COCTaBJATH Te3HUCHl (LMTHpOBaHHE HauOoJee BAKHBIX MECT CTaTbl MJIM MOHOTpaduu, KOPOTKOE
U3JI0KEHHE OCHOBHBIX MBICJIEH aBTOpA);

- TOTOBUTH aHHOTAIMH (KpaTKoe 0000I1eHe OCHOBHBIX BOIIPOCOB PabOTHI);

- CO3/1aBaTh KOHCIIEKTHI (Pa3BEPHYTHIC TE3UCHI).

5.4. PexoMeH1a1iuy Mo NOATOTOBKE K OTAENIBHBIM 33aHUAM TEKYIIETO KOHTPOJISA

CobecenoBanue MpennojaraeT OpraHu3aluio Oecelpl MpernoAaBareist cO CTyAEHTaMH [0 BOIpPOcam
MPAKTHUYECKOTO 3aHATUS C LEJbl0 Oojiee OOCTOATEIHHOTO BBISBICHHUS UX 3HAHUN MO OINpeneIeHHOMY
pasgeny, TeMme, mpobieme W T.I. Bce wieHbl Ipynmbl MOTYT Y4acTBOBaTh B OOCYXKIEHUU, J00aBIATH
nH(pOpMaIUIO, TUCKYTUPOBATh, 3a/1aBaTh BOIIPOCHI U T.1.

YCTHBIE OMpPOC MOXET TMPUMEHATHCS B pas3au4HbIX (Qopmax: (PpoHTAIbHBIN, WHIWBUIYAIBHBIN,
KOMOMHUPOBaHHBIA. OCHOBHBIE KaUY€CTBA YCTHOTO OTBETA MOJJIEKAIIETO OIICHKE:

- IPaBUJILHOCTH OTBETA IO COJIEPIKAHUIO;

- IOJTHOTA U TIIyOnHa OTBETA;

- CO3HATENIbHOCTh OTBETA;

- JIOTHKA U3JI0KEHUS MaTepuaa;

- PalMOHAJIBLHOCTh UCIIOIb30BaHHBIX PUEMOB U CTIOCOOOB PEIlIeHUs TOCTaBIEHHON yueOHO! 3a1auu;

- CBOEBPEMEHHOCTh M 3((PEKTUBHOCTH MCIIOIB30BAHUS HATNIAIHBIX MMOCOOMNA M TEXHUYECKUX CPEICTB IPH
OTBETE;

- HCII0JIb30BAaHUE JIONOJHUTEIBHOTO MaTepraa;

- palMoOHAJIbLHOCTD UCIIOB30BAaHUSI BPEMEHU, OTBEJICHHOTO Ha 3a/1aHue.

YCTHBIM OIIPOC MOXKET CONPOBOXKAATHCS IMPE3ECHTALUEH, KOTOpas IMOATOTaBIMBACTCA IO OAHOMY U3
BOIIPOCOB MPAKTHYECKOTO 3aHATUS. [Ipy BRICTYIUIEHHH ¢ Mpe3eHTalnueld HeoOXoauMo oOpamarb BHUIMaHUE
Ha TaKU€ MOMEHTBI KaK:

- colep)KaHUE TPE3CHTALMU: aKTyaJlbHOCTh TEMbI, IOJHOTA €€ PACKPBITHSA, CMBICIOBOE COJAEp)KaHUE,
COOTBETCTBHE 3asBJICHHOM TEMbI COJIEPKaHUIO0, COOTBETCTBHE METOAUYECKUM TPEeOOBAHUAM (LIETTU. CCHUIKU
Ha PECYpChl. COOTBETCTBHUE COICpXKaHUS U JIMTEPATyphl), MpaKTUUeCKas HaNpaBIeHHOCTb, COOTBETCTBUE
cofiepaHusl 3asBICHHON QopMe, aeKBaTHOCTh MCIOIb30BAHMSI TEXHUYECKUX CPEACTB YUeOHBIM 3ajlauaM,
MOCJIEIOBATENBHOCTD U JIOTUYHOCTD MPE3EHTYEMOT0 MaTepuara;

- odopMiieHHE TMpe3eHTAlMU: O00bheM (ONMTHUMaTbHOE KOJWYECTBO), AW3alH (YUTAEMOCTh, HAJIMYHE U
COOTBETCTBHE TpaUKd U aHUMAIMH, 3ByKOBoe OQOpMIIEHHE, CTPYKTypUpOoBaHHE UHOpMAINH,
COOTBETCTBHE 3asiBICHHBIM TPEOOBAaHUSAM), OPUTHHAIBHOCTH O(OPMIIEHUS, SCTETHKA, HCIIOIb30BaHUE
BO3MOXKHOCTH MPOTPAMMHOM CpPeibl, COOTBETCTBHE CTaHIAapTaM o(pOpMIICHUS;
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- TMYHOCTHBIC KaueCTBa: OPATOPCKUE CIIOCOOHOCTH. COONIOIEHUE PErIaMEHTa, SMOIIMOHATLHOCTh, YMEHUE
OTBETUTH Ha BOIIPOCHI, CHCTEMATH3UPOBaHHbBIC, TITyOOKHE U TIOTHBIE 3HAHUS 110 BCEM pa3JiesiaM IMPOrpaMMBbl:
- CcoJepXaHWE BBICTYIUICHHUS: JIOTHYHOCTh W3JIOKCHHUS Marephalia, PacKpbITUE TEMBI, JOCTYIHOCTh
u3noxkeHus, dPpdexTuBHOCT npuMeHeHust cpeactB WKT, cmocoObl ©u  yClIOBHS — JTOCTHIKCHHUS
PE3yABTAaTUBHOCTH M IPGEKTUBHOCTH AJIsS BBIOTHEHUS 3a/ad CBOed MpodeccHoHATbHOW WIH y4eOHOU
JEeSTeNbHOCTH, JOKAa3aTeIbHOCTh MPUHUMAEMBIX PEIICHUH, YMEHHE apryMEHTHPOBATh CBOM 3aKIIIOYCHUS,
BBIBOJIBI.

6. YueOHO-MeTOnM4YecKOe M HHPOPMALIMOHHOE o0ecrieyeHre JUCUMITHHbI

6.1 OcHoBHas UTEpaTYypa:

1. MansiBko A. A. IlapamnensHoe nporpaMMupoBaHue Ha ocHoBe TexHojioruit OpenMP, MPI, CUDA :
Y4eOHoe mocoOue it BY30B. - HCIp. W jJom;, 2-¢ u3d.. - Mocksa: Opaiit, 2020. - 129 c. - Tekcr :
snextponnstii // 95C «FOPAUTY [caiit]. - URL: https://urait.ru/bcode/453248

2. AntonoB A. C. IlapamnenbHoe NporpaMMHpOBaHHME C HMCHONb30BaHMEM TexHosorun MPI : kype. -
Mocksa: UntepHer-Yausepcurer Mudopmarmonnsix Texnonornit (MHTYUT), 2008. - 71 c. - Teker :
sanektpoHubit  /  OBC  «YHuBepcuterckas ~— Oubnmoreka  onmaiim»  [caiit]. -  URL:
http://biblioclub.ru/index.php?page=book&id=233577

3. Jlesun, M. II. IlapannensHoe mporpaMMHupoBaHue ¢ ucnoib3zoBanueM OpenMP : yueOGHOe mocobue. -
2022-07-28; llapamienpHOoe€  IporpaMMHUpoOBaHHE C  Hcnosnb3oBaHueM OpenMP. - Mocksa:
Wutepner- Yausepcurer Unpopmannonnsix Texnonoruit (MHTYUT), Ait ITu Ap Menua, 2020. - 133 c. -
Tekcer : anexrponnsrii / IPR BOOKS [caiit]. - URL: http://www.iprbookshop.ru/97572.html

6.2 JlononHUTENBHAS JIUTEPATYpA!

1. BoeBoaun, B. B. BrruncnurenbHas MaTeMaTHKa U CTPYKTypa aliroputMoB : y4eOHHK. - 2020-09-18;
BeluucnurenbHas MareMaTMKa M CTPYKTypa aJIropuTMoB. - MockBa: MOCKOBCKHN TOCYAApCTBEHHBIN
yauBepcuteT umenn M.B. Jlomonocosa, 2010. - 168 c. - Tekcr : anekrponnsiii / [IPR BOOKS [caiir]. -
URL: http://www.iprbookshop.ru/13042.html

2. I'eprens, B. I1. Teopus u mpakTuka mapajjielbHBIX BBIYMCICHUN : ydeOHoe mocobue. - 2021-12-05;
Teopus M mpakTHKa MNapalielbHBIX BbIUMCIEHUN. - MockBa, CaparoB: HTepHeT-YHUBEpCUTET
WNudopmanmonnsix Texnonoruit (MHTYUT), Aii ITu Ap Meaua, 2020. - 500 c. - TekcT : 2neKTpOHHBIN //
IPR BOOKS [caiit]. - URL: http://www.iprbookshop.ru/89478.html

3. AnexkceeB, A. A. OCHOBBI TapajIeIbHOTO MPOTrPaMMHUPOBaHuUs ¢ ucnonb3oBanueM Visual Studio 2010 :
yuebHoe mocobue. - 2021-12-05; OcHOBBI MapajuIeIbHOTO MPOrpaMMHUPOBAHUS C MCIIONb30BaHUEM Visual
Studio 2010. - Mocksa, CaparoB: Nnrepuet-Yuuepcuter Uudopmanmonnsix Texnonoruit (MHTYUT),
Aii [lm Ap Memma, 2020. - 330 c. - Tekcr : snekrponnwni // IPR BOOKS [caiit]. - URL:
http://www.iprbookshop.ru/89456.html

4. UckycctBo nporpammupoBanus : [Ilep. ¢ anmi.], T.1: OcHoBHbIE anropuTmsl. - [3-€ u3a.]. - M. u ap.:
Bunbeamc, 2005. - 712 c.

5. UckyccerBo nmporpammupoBanus : [Ilep. ¢ anm.], T.2: Ilonyducnennbie alropuT™el. - [3-e uza.]. - M. u
np.: Bunbsmc, 2004. - 828 c.

6. HUckyccrBo nporpammuposanus : [Ilep. ¢ anm.], T.3: CoptupoBka u mouck. - 2-e usa.. - M. u 1p.:
Buneamc, 2005. - 822 c.

6.3 VlHble UCTOYHUKMU:
1. Hammonanwsnbrit Otkpeiteiii YausepcuteT « AHTYUTy - http://www.intuit.ru/
2. CKA MahtPartner - http://mathpar.cloud.unihub.ru/

7. MaTepuaibHO-TeXHHYECKOe o0ecnedeHue M CHUIIMHBI, IPOrPpaMMHOe odecrieveHne,
npodeccuoHaIbHbIEe 0a3bI JAHHBIX U HHPOPMAIIMOHHBIE CTIPABOYHbIE CHCTEMbI
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I[J'DI MMPOBCACHUA 3aHATUM TI0 JUCHUITIIINHEC HGOGXO,Z[I/IMO CJICAyoHmICcC MarCpruaJIbHO-TCXHUYCCKOC
obOecrnieucHue: y‘-Ie6HI>Ie AyauTOpruun Jid TIPOBCACHUA 3aHATHI JICKHIUOHHOI'O W CCMHUHAPCKOTr0 THIIA,
rpynmnoBbIX W HWHIAWBHUAYAJIbHBIX KOHCYHLTaLII/If/’I, TCKYLICTO KOHTPOJA H HpOMe)KYTOqHOﬁ arrecranuu,
IIOMCIICHUA 1A CaMOCTOSITEIIHLHOM pa6OTI:I.

VY4eOHble ayTUTOPUN U MIOMELICHHUS JJIS1 CAMOCTOSTEILHON pabOThl YKOMIUIEKTOBAHBI CHICIIMATM3UPOBAHHOM
MeOeNbI0 U TEXHUYECKUMHU CPEACTBAMH 00yUeHHUsI, CITy>KalllMMU JJIsl TIPeACTaBIeHUs yueOHoMi nHpopManuu
OO0JIBIION ayTUTOPHH.

[TomereHust 111 CaMOCTOSITEIbHON pabOThl YKOMITJIEKTOBAHBI KOMIIBIOTEPHOW TEXHUKOM C BO3MOXKHOCTBIO
MOAKITFOYEHHUS K ceTn "UnTepuer” u obecrieueHreM JloCTyna B AIEKTPOHHYIO
MH(pOPMAITMOHHO-00pa30BaTEIBHYIO CPENy YHUBEPCUTETA.

Jlnst mpoBeieHusl 3aHATHI JICKIIMOHHOTO THIIA UCTIONB3YIOTCS HAOOPBI IEMOHCTPAIIHOHHOTO 000PYI0BaHUS,
o0ecreYnBarole TEMaTHIEeCKIE WILTIOCTPAIH (TIPOEKTOP, HOYTOYK, SKpaH/ MHTEPaKTUBHAS JOCKA).

Jlunien3nonHoe U cBOOOJHO paclpoCTpaHsIeMOe MPOrpaMMHOE 0OecTiedeHHe:
LibreOftice

Microsoft Office [Ipodeccuonansusiii moc 2007

Microsoft Windows 10

Omneparnmonnas cuctema "Anst O6pazoBanue"

[Ipodeccuonanbubie 6a3bl JaHHBIX U MH(POPMAITMOHHBIC CITIPABOYHBIE CUCTEMBI:

1. IIpe3unentckas 6ubmuoreka umenu b.H. Enpriuna. — URL: https://www.prlib.ru
2. Poccuiickas rocynapctBenHas onomuoreka. — URL: https://www.rsl.ru

3. Poccuiickast HanmoHanbHas Oubmauoreka. — URL: http://nlr.ru

4. TamboBckas oOmacTHas yHuBepcaidbHas HayyHas OuOnmuoreka um. A.C. Ilymkwmna. — URL:
http://www.tambovlib.ru

5.  VYuuBepcurerckas  OuOnuoTreka OHJAMH:  3JeKTpoHHO-OMOnmoreunas  cucrema. —  URL:
https://biblioclub.ru

6. denepanpHoe XxpaHwiuile «EnuHas komneknus HUQpoBBIX o0pas3oBaTenbHBIX pecypcoB». — URL:

http://school-collection.edu.ru
7. ObC «YnuBepcurerckas oubiamoreka onnaita» . — URL: http://www.biblioclub.ru
8. FOpaiit: anekrponHO-6nOMMoTeyHas cucrema. — URL: https://urait.ru

JJIeKTPOHHasi HH(POPMALIMOHHO-00pa30BaTe/IbHAA Cpeaa
https://auth.tsutmb.ru/authorize?response type=code&client id=moodle&state=xyz

B3aumoneiicTBue mpenomaBaTens M CTy[JEHTa B Ipolecce OOy4eHHUs OCYLIECTBISETCS MOCPEICTBOM
MYJIBTUMEUMHBIX, THIIEPTEKCTOBBIX, CETEBBIX, TEICKOMMYHHUKAIIMOHHBIX TEXHOJOTHUH, HUCHOJIb3YEMBIX B
ANIEKTPOHHOH MH(OPMAIIMOHHO-00Pa30BATEILHON CPEie YHUBEPCUTETA.



