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OBILIASA YACTD

OneHouHblE MaTepHallbl 10 AUCLUUIUIMHE TMpPEAHA3HAYEHbl MJI OLEHKU: JOCTHKEHUS
0o0yyarolMMUCS  3aIUVIAHUPOBAHHBIX  PE3YyJIbTATOB  OOyYeHUs 10 JAMCLUUIUIMHE, JTana
(dbopMHpOBaHUs 3aIUTAHUPOBAHHBIX KOMIIETEHIIMN M YPOBHS OCBOCHUS TUCIUILINHBI.

OrneHouHble MaTepuallbl MO JUCHUIUIMHE BKIIOYAIOT OLEHOYHBIE CPEICTBA I MPOBEACHUS
MEPONPUIATHH TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTECTALUH.

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

1. OIIK-4 Cnoco6eH KOMOMHHUPOBATh U aAANTHPOBAThH CYIIECTBYIOIINE HHPOPMAIIMOHHO-
KOMMYHHKAIIHOHHBIE TEXHOJIOTUH JUIS pEILICHH 3a/1a4 B 00J1acTH MPOo(hecCHOHAIBHON
NESTENIbHOCTH C yueTOM TpeOoBaHUM MH(POPMAIIMOHHOM 0e301acHOCTH
N/I-1 BeiObupaer u mpuMeHsIET COBpEMEHHbIE HH(OPMAIIMOHHO-KOMMYHHUKAIIMOHHBIE
TEXHOJIOTHH B MPOPECCUOHANBHOMN AEATeIbHOCTU
NJ1-2 BeiOupaeT u NpUMEHSET COBPEMEHHBIE HHCTPYMEHTAJIBHBIE CPEACTBA ISl PELICHUS
MPUKIIAJHBIX 33]1a4

1 BKIIFOYACT:
IJIA TEKYIIEro KOHTPOJIA YCIIEBA€MOCTH:

Popma peanusaruu: 3aniuTa 3a1aHus
1. PacnapanienuBanue mporpamMmm ¢ UCIOJIb30BaHUEM MOTOKOB C++, aTOMapHBIX orepanuit
Cu++, SIMD pacmmpenuii nporeccopoB (JIaboparopnas padota)
2. PacnapannenuBanue nporpamm ¢ ucnoiaszoBanuem MPI, OpenMP u notokos POSIX
(JTaboparopuas padoTta)
3. Cozpanue GPGPU npunoxenwuii ¢ momouisio OpenCL (JIaboparopnast pabota)

®Dopma peanuszauuu: ITuceMenHnas padora
1. IlporpamMmmupoBanue pekoHpurypupyemsix nporeccopon Ha 6aze [IJIMC (TectupoBanue)
2. CoBpeMeHHbIE KOHIIETIINU U CPEJCTBA MAPAIJIEIbHOIO TPOrPaMMHUPOBAHHUS
(TectupoBanue)

BPC nucuuminHbl

1 cemectp
Beca KOHTPOJIBHBIX MEPONIPUATHI, %o
O — WNunexe KM- | KM- | KM- | KM- | KM-
ASTT e KM: 1 2 3 4 5
Cpox KM: 4 8 12 14 16
CoBpeMeHHbIE KOHIICTIIIUY U CPEJICTBA MapallJIeIbHOTO
IPOTPaMMHUPOBAHHUS
CoBpeMeHHbIE KOHIICTIIIUY U CPEJICTBA MapallJIeIbHOTO +
IPOTPaMMHUPOBAHHUS
bubnmnoreka nepenaun coodienniit MPI
bubnmnoreka nepenaun coodmenniit MPI +
Cpencta pacnapamnenuBanus OpenMP




CpencrtBa pacnapamienuBanust OpenMP

IIpoueccnl u notoku. Crangapt POSIX

IIpoueccnl u notoku. Crangapt POSIX

[ToTokwu, cpeacTBa CHHXPOHU3AIUN U aTOMapHBIE
onepanu B s3bike Cu++ (C++11)

[ToToku, cpeacTBa CHHXPOHU3AIUN U aTOMapHBIE
onepanu B s3bike Cu++ (C++11)

SIMD pacuiipenusi B COBpeMEHHBIX MPOIeccopax

SIMD paciupenust B COBpEMEHHBIX ITpoLieccopax

[IporpammupoBaHue A1 MACCUBHO-TIAPAJUICIIbHBIX
npoueccopoB. GPGPU

[TporpamMmmupoBaHue AJi1 MaCCUBHO-TIAPAIIICIbHBIX
npoueccopoB. GPGPU

[IporpamMmmupoBaHue peKOH(OUTYPHUPYEMBIX MIPOIIECCOPOB
Ha 6aze [TJIUC

[IporpamMmmupoBaHue peKOH(OUTYPHUPYEMBIX MIPOIIECCOPOB
Ha 6aze [TJIUC

Bec KM:

10

40

30

10

10

$O6m1as yacts//1s1 MPOMEKYTOUHON arTecTanuud




COJAEPKAHUE OLNEHOYHBIX CPEJACTB TEKYHEI'O KOHTPOJISA

L OL(EHOQHble cpedcmea onsa OUEHKU 3an/IAHUPOBAHHBIX pe3ylibmamoes oﬁyueﬂuﬂ no Oucuunﬂune, COOMHECECHHbIX C unduxamopamu

00CMUIICCHUS KOMNEmeHY UL

Nunexc Nunukarop 3anjaHUpOBAHHBIE KonTposbHas Touka
KOMIIETEHIIUH pe3ysbTaTel  00y4eHMsI IO
JUCLIUILINHE
OIIK-4 U-lonk-4 BsiOupaer u | 3HaTh: CoBpeMeHHbIE KOHIIETILIMU U CPEACTBA MMapaJlIeIbHOIO IPOrpaMMUPOBaHUS
IPUMEHSET  COBPEMEHHBIE | XapaKTEPUCTHKH, (Tectupoanue)
UH(POPMAIIMOHHO- 0COOEHHOCTH U PacnapannenuBanue nporpamm ¢ ucrnosb3zosanueM MPI, OpenMP u
KOMMYHUKAI[MOHHBIE BO3MOKHOCTHU notokoB POSIX (JIabopaTtopHas pabota)
TEXHOJIOTHH B | HCTIOJIb30BaHUS [IporpamMmMupoBanre peKOHPUTYPUPYEMBIX TpoiieccopoB Ha 6aze [TJIMC
npodecCHOHATbHON napajuieIbHbIX (TectupoBanue)
JeSTEIIbHOCTH BBIYHUCIIUTENbHBIX CUCTEM
Pa3IMYHOIO THUIIA
COBPEMEHHOE COCTOSIHUE
TEXHOJIOTHH CO3aHMs
napajuiebHbIX TPUII0KEHUS
JUIsl YHUBEPCAIbHBIX U
crienranu3upoBaHHbIx DOBM
YMers:
BBIOMpATh a/IeKBaTHbHIE
TEXHUUYECKUE U
MIPOrpaMMHBIE CPEICTBA JUIS
3¢ heKTUBHON peanu3anuu
napajuleNIbHbIX aJITOPUTMOB
OIIK-4 U-2omk-4 BwiOupaer u | YMers: PacnapannenuBanue nporpaMm ¢ UCIOJIb30BaHUEM ITOTOKOB C++,
NPUMEHSIET  COBpEMEHHbIE | pa3pabaThIBaTh aTomapHsbIx onepauuii Cu++, SIMD pacmmpeHnnii mponeccopos
UHCTPYMEHTAJIbHBIE napasienbHble mporpamMmsl ¢ | (JIaGoparopHast pabota)
CpencTBa s PELICHMS | TOMOIIBIO PA3IMYHBIX Coznanune GPGPU npunoxenuii ¢ momoursio OpenCL (JIabopaTopHas
IPUKIIAIHBIX 3a7a4 COBPEMEHHBIX paborta)
MIPOrPaMMHBIX CPEJICTB




CO3/1aHHUs NapalIeIbHbIX
MPUIIOKEHU I

OIICHUBATH U
ONTUMU3HPOBATH
MIPOU3BOIUTEIHHOCTD
napajuleNIbHBIX TPOrpaMm




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus

KM-1. CoBpeMeHHbIe KOHLIIENIIMH U CPEACTBA NaPa/UIeIbHOTO NPOrPAMMHUPOBAHUA

®opmbl peasuzanun: [TuceMennas padora

Tun KOHTPOJIBLHOT0 MeponpusaTHs: TecTupoBaHue

Bec konTpoabHoro meponpusitusi B bPC: 10

IIpouenypa npoBeaeHUsi KOHTPOJBHOIO MEpPONPUATHSA: TecTUpOBaHUE MPOBOAUTCS TIO
BapuaHnTaM. PaGoTa coaepxut 6 BOIpocoB Ha 5 MUHYT

KpaTlcoe CoA€cpiKaHuE 3alaHUA:
TeCTI/IpOBaHI/Ie OPHUCHTHPOBAHO HA IPOBEPKY 3HAHNA COBPEMCHHOI'O COCTOSHUA TEXHOJIOTHI
CO3AaHuA MMapalJICJIbHBIX IMIPUIIOXKCHUA OJI1 YHUBCPCAJIbHBIX U CIICHUAIM3UPOBAHHBIX 9BM

KoHTpoJibHbIE BOIPOCHI/3a1aHUA:

3HaTh: COBPEMEHHOE COCTOSIHHE 1.Tunel napajiaesbHbIX BBIUUCIUTEIbHBIX CUCTEM
TEXHOJIOT Uil CO3J1aHUs 2.Tunsl napajuieau3ma

NapajuleJIbHBIX IPUIIOKEHUS IS 3.Tunel TEXHOJIOTHH MapaieIbHOTO
YHUBEPCAIbHBIX u IPOrpaMMHUPOBAHUS

crenuann3upoBaHHbix OBM 4.OcHOBHBIE pa3IHuus IPOLECCOB U NOTOKOB

5.ba30Bble NPUMUTUBBI CHHXPOHU3ALlUU BETBEN
[apajuIeIbHON IIPOrPAMMBI

6.0co06eHHOCTH (CI0KHOCTH) OTIaIKU apalIeIbHbIX
IIporpamMmm

Onucanue MIKAJbI OLEeHUBAHUS

Ouenka: 5
Huosienuii nopoe sévinonnenus 3adanus 6 npoyermax: 95
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: OleHKa "OTINYHO" BBICTABIISIETCS €CJIA JTAaHbI
MPaBUJIbHBIE OTBETHI HA BCE BOIIPOCHI TECTA.

Ouyenka: 4
Huodienuii nopoe sévinonnenus 3adanus 6 npoyenmax: 15
Onucanue xapaxmepucmuxu evlnoanerus 3Hanus: OleHKa "Xopomio" BEICTaBIISETCS €CIHU TaHbl
IpaBUJIbHBIE OTBETHI HA 5 BONIPOCOB TeCTa 0€3 CYIIECTBEHHBIX MOTPEIIHOCTEN.

Oyenka: 3
Huodicnuii nopoe sevinonnenus 3adanus 6 npoyermax: 60
Onucanue xapakmepucmuxu ebinonnenus snanus: OueHka "yIoBIeTBOPUTEIBHO" BBICTABIISETCS
€CIIM JIaHbl IPAaBUIIbHBIE OTBETHI HAa 4 BOIIpOca TecTa 03 CyIIeCTBEHHBIX MOIPEIIHOCTEH.

KM-2. PacnapaJjuieJiuBaHue NporpamMm ¢ ucnoJib3opanneMm MPI, OpenMP u noroxon
POSIX

®opmbl peanu3anmu: 3anTa 3a1aHUsL

Tun koHTpoLHOrO MeponpusTus: Jlaboparopnas pabora

Bec koHTposbHOrO0 Meponpusitusi B BPC: 40

IIpoueaypa npoBeleHHs] KOHTPOJIBHOIO MepONPHATHSA: 3amuTa J1abopaTopHOW pabOTHI
MMPOBOAUTCS MYTEM ACMOHCTpPALIWN BBIITIOJTHCHUA pa3pa6OTaHHI)IX mporpamMmm.

KpaTkoe coaep:kanue 3a1aHus:




JlaGopatopHasi paboTa OpUEHTHPOBAaHA Ha MIPOBEPKY YMEHHSI BEIOUPATH a/IeKBaTHBIC
TEXHHUYECKHE U IPOTPAMMHBIE CpeicTBa s 3 (HEKTHBHOM pean3aliiy mapauieIbHBIX
QITOPUTMOB

KoHTposbHbIe BONPOCHI/3a1aHUA:

YMeTb:  BBIOMpaTh  aJICKBAaTHBIC 1.Hannmmre (GyHKIHIO TIEPECHUIKH LIEIOT0 YUCIIa C
TEXHHYECKHEe U  TMPOTPaMMHbBIC MTOMOIIHI0 KOMMYHHKAITMHA TOYKA-TOYKa OUOIHOTEKH
cpeactBa s 3 dexTuBHOU MPI.

peanuzanuu napauIeIbHbIX 2.HamummTe GyHKIHUIO pacChUIKA MacCHBa
QITOPUTMOB BEIIECTBEHHBIX YHCEJ C IOMOIIBIO KOJJICKTHBHOM

onepauuu oubnnoreku MPI.

3.Hanummre QyHKIUIO CIOKESHHS IBYX
BEKTOPOB(OOJBIION JJIMHBI) pacapalIeICHHYIO C
nomMouipio Texnosoruu OpenMP.

4. Harmummite QyHKIIUIO BBIYUCICHUS CKATSIPHOTO
MIPOU3BEICHUA JBYX BEKTOPOB(OOIBILION IITHHBI)
pacrnapajuieJIeHHYI0 C TOMOIbI0 MOTOKOB POSIX.

Onucanne MKAJbI OIIEHUBAHUS

Ouyenka: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 95
Onucanue xapakmepucmuku 6blnoIHeHus 3Hanus: Bee pazpaboTaHHBIE TPOTPaMMBbI padOTAIOT
KOPPEKTHO M IEMOHCTPUPYIOT YCKOPEHHE TIPU YBEIIMUCHUH CTCIICHU paciiapalieIMBaHMUS.

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3a0anus 6 npoyenmax. 15
Onucanue xapakmepucmuku evinonenus 3nanua: Onna u3 pa3paboTaHHBIX TPOrpamMM padoTaeT
HEKOPPEKTHO WJIM HE IEMOHCTPUPYET YCKOPCHHUE MPU YBEIMYCHUN CTEIICHH pacliapaslieIMBaHusl.

Oyenka: 3
Huodienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapaxmepucmuku 6bINOIHeHUs 3HaHUA: J|Be 13 pa3pabOTaHHBIX POrpaMM paboTaroT
HEKOPPEKTHO WJIM HE JIEMOHCTPUPYET YCKOPEHUE NP YBEJIWYESHNUHU CTEIIEHH pacliapasuieIuBaHusl.

KM-3. PacnapayieiuBanue NporpamMM ¢ HCIoOJIb30BaHHEM NMOTOKOB C++, aTOMapHBIX
onepanuii Cu++, SIMD pacmmpenuii npoueccopon

®opmbl peanu3anuu: 3alinTa 3a1aHUSL

Tun koHTpoABLHOr0 Meponpusitus: Jlabopatopnas padora

Bec konTpoabHoro meponpusitusi B BPC: 30

IIpoueaypa mnpoBedeHHs] KOHTPOJIBHOIO MepoONpHMATHs: 3amuTa J1abopaTopHOM pPabOTHI
MPOBOAMTCS MyTEM JEMOHCTPAIIMH BBIIOJIHEHUS Pa3padOTaHHBIX IPOrpaMM.

Kparkoe conepxxanue 3aganus:
JlaGopaTopHast paboTa OpUEHTHPOBAHA Ha IPOBEPKY YMEHUsI pa3padaTbIBaTh apaslieIbHbIE
IIPOrpaMMBI € IIOMOILBIO PA3JIUYHBIX COBPEMEHHBIX IIPOIPAMMHBIX CPEICTB CO31aHUS
NapaJyIeIbHbIX TPUIIOKEHUN

KoHTpoJibHbIC BONIPOCHI/3aJaHHSA:

YMers: pa3pabaTbiBaTh 1.Hanummre QyHKINIO CIOXKEHUS IBYX
NapajuleJbHble  NPOrpaMMbl € BEKTOPOB(OOJIBILION UIMHBI) pacrapauleIeHHYIO ¢
IMOMOIIbIO Pa3InYHBIX IIOMOIIBIO ITOTOKOB C++

COBPEMEHHBIX IPOrPaMMHBIX 2.Peanu3yiiTe NpUMUTUB CUHXPOHU3AMK Mutex C




CPEICTB CO3/IaHUs MapaiebHbIX MTOMOIIBI0 aTOMApHBIX ornepanuit C++

IIPUIIOKEHU N 3.HanummTe yHKIMIO BEIYMCIICHUS CKAJISIPHOTO
MIPOM3BEICHUS IBYX BEKTOPOB(OOJIBIIION JAJIUHBI)
pacnapaieJICeHHYIO ¢ TOMOIIBIO intrinsic ¢pyHkmii SSE

Onucanne MKAJbI OIleHUBaAHUS:

Ouyenxa: 5
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 95
Onucanue xapakmepucmuku 6blnoIHeHus 3uanus: Bee pazpaboTaHHBIE IPOTPaMMBbl pabOTaIOT
KOPPEKTHO ¥ JIEMOHCTPUPYIOT YCKOPEHHE TIPU YBEITHUCHHUH CTECIICHU paciiapalieIHBaHMUS.

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3a0anus 6 npoyenmax: 15
Onucanue xapakmepucmuku epinonnenus 3uanusa: OnHa u3 pa3padoTaHHBIX IPOTPaMM He
JEMOHCTPHPYET YCKOPEHUE MPH YBEITUYCHUH CTETICHN pacrapaljieIiBaHMs.

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuku epinonenus 3nanua: Onaa u3 pa3paboTaHHBIX TPOrpamMM padoTaeT
HEKOPPEKTHO WJIH JIBE MPOrPaMMbl HE JICMOHCTPUPYIOT YCKOPEHHE TIPU YBEITHUCHUH CTCIICHU
pacrapasuieIuBaHusl.

KM-4. Cozpanue GPGPU npuioxenuii ¢ nomompo OpenCL

®opMmbl peau3anuu: 3alinTa 3a1aHUSL

Tun koHTpoaBLHOr0 Meponpusitus: Jlabopatopnas padora

Bec konTposbHOro meponpustusi B bPC: 10

IIpoueaypa mnpoBedeHHs] KOHTPOJIBHOIO MepONpHATHs: 3amuTa J1abopaTopHOM pPabOTHI
MIPOBOAMTCS MyTEM JEMOHCTPAIMH BBIIOJHEHUS pa3pab0TaHHBIX MPOTrpamMM.

Kparkoe conepxxanue 3agaHus:
JlaboparopHas paboTa OpUEHTHPOBAHA HA IPOBEPKY YMEHHMSI OLIEHUBATh U ONTUMHU3UPOBATH

MPONU3BOAUTCIIbBHOCTD IMAPAJUICIIBHBIX TPOTpaMM

KoHTpoJibHbIE BONIpOChI/3aJaHUA:

YMmerb: OLIEHUBATh u 1.Hanummre (yHKIMIO, OLIEHUBAIOIIYIO BpeMs
ONITUMHU3UPOBATH BBITTOJTHEHUS TTPOLIEAYPHI CIIOKEHHUS IBYX BEKTOPOB
POU3BOIUTENLHOCTh (ConpII0i UTMHBI) pacnapalieIeHHYIO C TOMOIIbIO
napajuleIbHBIX IPOTrpamMm OpenCL

2.HanumuTe oNTUMU3UPOBAHHYIO (DYHKIIMIO YMHOXKEHUS
JIBYX BELIECTBEHHBIX MaTPHUL, UCIIOJIb3YIOLIYIO
JOKaJbHYIO MaMATh TpaguuecKoro mpoieccopa
3.CpaBHHTE OBICTPOJICHCTBHE peaTu3aIiiy JTF000H
MaTpUYHO-BEKTOPHOI onepanuu Ha OpenCL, pu
BBIITOJTHCHHUU HAa YHUBEPCAJIbHOM U l"paCbI/I‘-IeCKOM
npoleccope

Onucanue MKaJbl OLICHUBAHUA:

Oyenka: 5
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 95
Onucanue xapaxmepucmuxu 8vlnoiHeHus sHanus: Bee pa3paboTaHHbIe IPOrPaMMbI padOTaoT
KOPPEKTHO ¥ JIEMOHCTPUPYIOT YCKOPECHHE MPH YBEIUYCHUN CTCTICHH paciiapalicTHBaAHMSL.




Oyenxa: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 15
Onucanue xapakmepucmuku evinonnenus 3nanus: OnHa u3 pa3padoTaHHBIX IPOTPaMM He
JEMOHCTPHPYET YCKOPEHUE MPH YBEITUYCHUH CTEIICHN pacrapalyieInBaHMs.

Oyenka: 3
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuku evinonnenus 3nanua: Onna u3 pa3paboTaHHBIX IPOrpamMM padoTaeT
HEKOPPEKTHO MJIH JIBE MPOTPaMMbl HE IEMOHCTPUPYIOT YCKOPEHHE TIPU YBEITHUCHHH CTCTICHU
pacmapaieIuBaHHUs.

KM-5. IIporpammupoBanue pekoHGUIrypupyemsbix npoueccopos Ha 6aze IIJIMC

®opmbl peasuzanun: [TuceMennas padora

Tun KOHTPOJIBLHOTO MeponpusaTHs: TecTupoBaHue

Bec koutposabHoro meponpusitusi B bPC: 10

IIpouenypa npoBeleHUsi KOHTPOJBLHOIO MEpPONPUATHSA: TecTUpPOBaHUE MPOBOJUTCS TIO
BapraHTaMm. PaboTta coaep>KuT 6 BOIpPOCOB HA 5 MUHYT

KpaTlcoe CoA€cpKaHMuE 3alaHUA:
TeCTI/IpOBaHI/IC OPHUCHTHPOBAHO Ha ITPOBECPKY 3HAHUA XapPAKTCPUCTUK, 0COOEHHOCTEN U
BO3MOXHOCTH HCITIOJIBb30BaHHUA MAPAJUICIIbHBIX BBIYHUCIIMTCIBHBIX CUCTEM PA3JIMYHOIO THIIA

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

3HaTh: XapaKTePUCTHKH, 1.Pa3HOBUIHOCTH PEKOHPHUTYPHPYEMBIX MUKPOCXEM
O0COOEHHOCTM M BO3MOXKHOCTHU 2.OCHOBHBIE JIEMEHTHI PEKOH(PUTYPUPYEMBIX
UCIIOJIb30BaHUS [apajuieyIbHbIX MukpocxeM thuna FPGA

BBIUNCIUTEIbHBIX CUCTEM 3.Pa3HOBHIHOCTH TPOrPaMMHBIX CPEICTB AJIs
Pa3JIMYHOTO TUIIA paspaboTku koHpurypauuii FPGA

4.0OcHOBHBIE 0COOEHHOCTH SI3bIKOB ONHCAHMS
anmnapatypsl RTL-ypoBHs

5.0cHOBHBIE 0COOEHHOCTH BBICOKOYPOBHEBBIX CPEJICTB
paspabotku st [IJIMC

6.0cHoBHBIE cTaguu TpaHcsiuuu npoekra A [IUIUC (u
qutst 3akazHont CBUC)

Onucanue MKAJbI OLEHUBAHUS :

Ouenka: 5
Huodienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 95
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: OleHKa "OTINYHO" BBICTABIISIETCS €CJIU JTAHbI
MPaBUJIbHBIE OTBETHI HA BCE BOMIPOCHI TECTA.

Ouyenka: 4
Huodicnuii nopoe evinonnenus 3a0anus 6 npoyenmax: 15
Onucanue xapakmepucmuku 8vinoanenus 3uanus. OueHka "Xopomnio" BbICTABISAETCSA €CIIH TaHbI
MPaBUJIbHBIE OTBETHI HA 5 BOMPOCOB TecTa 0€3 CYIIEeCTBEHHBIX MOTPEITHOCTEH.

Oyenka: 3
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 60
Onucanue xapakmepucmuku evinonnenus snanus: OneHka "ya0BIeTBOPUTEIHLHO" BBICTABIISCTCS
€CITM JIaHbI IPAaBUJIbHBIC OTBETHI HA 4 BOIpOCca TecTa 0e3 CYIIECTBEHHBIX MOTPEITHOCTEH.
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
1 cemectp

@opMa NPOMEKYTOUYHOM aTTecTalumM: JK3aMeH

IIpumep Onsiera

1.MPI. O6MeH TaHHBIMH.

2.ITotoku C++11. OCHOBHBIE TPUHLIMIIBI.

3.Ucnonk3ys intrinsic-pyakuuun SSE/AVX, peann3oBaTh BEIYUCICHUE CKATSPHOTO
MIPOM3BEICHUS BEIIECTBEHHBIX BEKTOPOB (OOJIBIION JTTMHBI).

IIpouenypa npoBeaenust

OK3aMeH MPOBOAMTCSA B MHCbMEHHO-YCTHOW (popme Mo Oumiieram, coaepiKalluM 2 TEOpeTUYECKHX
BOIIpOCA M IPaKTUYeCKylo 3anady.. Ha moaroroBky oreera gaercsa 60 munyr. Kpome orBera Ha

BOITPOCHI 6I/IJ'IeTa, CTYACHT HOJI?KCH OTBCTUTDH HA NOIIOJIHUTCIbHBIC BOIIPOCHI.

L. Ilepeuens Komnemenyuit/uHOUKaAMOPoO8 u KOHMPOALHBIX 60NPOCOB NPOGEPKU PE3YTbIANO8

0C60€HUA 0ucuunﬂunbt

1. Komnerenunss/Muankarop: UJI-lonk-4 BeiOupaer u npumeHseT cOBpeMEHHbIE
UH(POPMALIMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOIUU B IPO(PECCHOHATBHOM NesTeIbHOCTH

Bonpocsl, 3aganus
1. Knaccugukaius cOBpeMEHHBIX CPEJICTB MapauIeIbHOI0 IPOrPaMMHUPOBAHHUS.
2.MPI. OcHOBHBIE TPUHITHUIIBI.
3.MPI. O6MeH naHHBIMH.
4.0penMP. OcHOBHBIEC TIPUHITHIIHI.
5.0penMP. CpencrBa CHHXpOHU3ALUH.
6.ITotoku POSIX. OcHOBHbBIE NPUHIUIIBL.
7.11otoxku C++11. OCHOBHBIE IPUHLIUIIBI.
8.SSE/AVX uHCTpyKIIMU B COBPEMEHHBIX Mpolieccopax x86.
9.GPGPU. A3bik mporpammupoBanus u 6udmmoreka OpenCL.

10.Pexondurypupyemsie mporeccopsl Ha 6aze [IJIMC. OcoOeHHOCTH X TIPOTPaMMHUPOBAHHSL.

11.BbIOpaTh MOAXOAIIYIO TEXHOJIOTHIO pacHapajieIiBaHuUs U PeaTn30BaTh ONEPALIUI0
ymHOxkeHus Mmatpull pazmepoM 1000x1000 BeneCTBEHHBIX 3JIEMEHTOB.

12.BbI0OpaTh NOAXOAIIYIO TEXHOIOTHIO paclapaieIMBaHUs U PEaTU30BaTh ONEPALIUI0
ymHoxkeHust Mmatpul pazmepom 100000x100000 BeriecTBEHHBIX 3JIEMEHTOB.

MarepuaJsl 1JIs1 NIPOBEPKHU OCTATOYHBIX 3HAHUM

1.B MPI nopoxnenre napajijieabHbIX BETBEH MPOrPaMMBbl IPOU3BOIATCS:
OtBeThI:

1. BerzoBom pynkuuu MPI_Init

2. Yka3zaHHeM YHcia 3alycKaeMbIX IPOIECCOB NMapaMeTpoOM YTHIUTH mpiexec

3. BezoBom pynkunu MPI Comm_create

4. Bcemu nepeyrcieHHBIME CIIOCOOaMu
Bepnsiit otBeT: 2. YKa3zaHHeM yucia 3aIyCKaeMbIX IIPOLECCOB NapaMETPOM YTHIIMTHI
mpiexec

2.B Texnonornn OpenMP pacnapaiennBaHue nporpaMmsl IPOU3BOINUTCS:
OtBeThI:

1. C nomousto pyHkmu omp_in_parallel
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2. ABTOMATHUECKH, ITPH yKa3aHUH MTapaMeTpa rmapaMeTpa kommnuiastopa -fopenmp
3. C moMoUIpI0 CENUAIBHBIX JTUPEKTUB #pragma omp
4. Bcemu nepeyncieHHBIME CIIOCOOaMHU
Bepnsiii otBeT: 3. C mOMOIIBIO CIICMAIBHBIX TUPEKTHUB #pragma omp
3.Texnonorun GPGPU npennasHaueHs! 1uist
OTtBeTsI:
1. Pemenust cucreM JIMHEHHBIX ypaBHEHUI
2. BolnonHeHus: yHUBEPCAIbHBIX BHIYMCICHUI HA TpadUyecKuX Mpoleccopax
3. MaiiHuHra KpUnTOBaIIOTHI
4. UucneHHOro penieHus 3a/1a4 MaTeMaTHIeCKON (hU3UKH
Bepnplii otBeT: 1. Pemienust cuctem TuHENHBIX ypaBHEHUN 2. BoinonHeHus
YHUBEPCAIbHBIX BBIYMCICHHH Ha rpaduuecKux nporeccopax 3. MaliHuHTa
KpUNITOBATIOTH! 4. UMCIIEHHOTO pElIeHUs 33a/1a4 MaTeMaTHIeCKON (DU3HKU
4.11JI1C 3ro:
OTBeTHI:
1. [TapannenpHas J0ruyecKast HICIOJHUTEIbHASL CUCTEMA
2. [IporpamMmmupyemast JJorudeckasi HHTerpaibHas cxema
3. [IpukiiaqHOM JIOTUCTUYECKUI UCIIBITATENIbHBIN CTEH/
Bepnpiii otBet: 2. [Iporpammupyemast Jorudeckasi MHTErpajibHas cXxeMa
5.Coznanue kondpurypauuit [TJIMC npousBoaurcs:
OTBeTHI:
1. C nomorbro a3eika Occam
2. C momompto s361k0B HDL
3. C nomorupro oudimmorexu MPI
Bepusiii oteT: 2. C momonisio s3eik0B HDL

2. Komnerennusi/Mngukarop: UI-2onk-4 BeiOupaer u npuMeHser coBpeMeHHbIE
MHCTPYMEHTAJIBHBIE CPEACTBA JIJIS1 PEUICHUS IPUKIIAIHbBIX 3a/1a4

Bomnpocel, 3axanus
l.PeasinzoBath ¢ nomouero MPI mporpamMMy yMHOKE€HHsI MATPULIBI HA BEKTOP U OLIEHUTH
yBeJIUYEHUE ObICTPOACHCTBUS MPH YBEIMUYEHUH YUCIIA MTapaJUIeTIbHBIX BETBEH MPOrpaMMmBbl.
2.0nuTUMU3HUPOBATh pealin3aliio MaTpUYHOro yMHokeHus Ha OpenCL ¢ momoripro
UCIIOJIb30BaHUS JIOKAJIbHON MaMATH TpapHuuecKoro Nporeccopa U OLleHUTh MOJTyYeHHOE
YCKOpEHHE.
3.Hcnonb3ys intrinsic-pyaknun SSE/AVX, pa3paboTats nporpammy
BBIUMCJIEHHSI CKAJIIPHOTO NMPOU3BEACHUS BEILIECTBEHHBIX BEKTOPOB (OO0JIBLION JAJINHBI).
4.Mcnonb3ys qUpeKTUBHI pacnapamienuBanus OpenMP, pazpaboraTs nporpamMmy HaxoKACHUS
MaKCHMaJIbHOIO JIEMEHTA B MAaCCHUBE LIEJBIX Ynces (OOIbIION JJIMHBI).

MarepuaJsl 1JIs1 NIPOBEPKHU OCTATOYHBIX 3HAHUN

1.Kakue ¢pynkuun MPI oTHOCSTCS K KOJIJIEKTUBHBIM OTEpaUsM:
OtBeThI:

1.MPI_Bcast

2.MPI1_Sendrecv

3.MPI1_Reduce

4.MPI_Put

5.MPI_Barrier

6.MPI1_Abort
Bepwsrii otBer: 1.MPI_Bcast 3.MPI_Reduce 5.MPI1_Barrier

2.IlpuHynuTenbHOE 3aBepIIeHUE Apyroro notoka B cranaapre POSIX BeinonHsercs ¢

ITOMOIIBIO:

OTBETHI:
12



1.pthread_terminate
2.pthread_join
3.pthread_cancel
4.pthread_exit
Bepnwsrii otet: 3.pthread cancel
3.Ilopoxnenue notroka B cranaapre Cu++11-Cu++20 npon3BoAUTCS CO3IaHUEM SK3EMILISIpa
Kjacca:
OTBeTHI:
1.std::async
2.std::thread
3.std::future
4.std::packaged_task
Bepusriii otBer: 2.std::thread
4.CnokeHHe IByX BEKTOPOB BEIICCTBEHHBIX YHCE OJJMHAPHON TOYHOCTH IMPOU3BOIUTCS C
noMoIkio intrinsic-pynkun SSE

OtBeThI:
1. _mm_sum_ps
2. _mm_add_ps

3. _mm_plus_ps
4. mm_add_epi64
Bepusrii otBer: 2. _mm_add ps
5.Brruntanue ABYX BCKTOPOB BCIHICCTBCHHBIX YUCCII OﬂHHapHOﬁ TOYHOCTHU ITPOU3BOJUTCH C
NOMOIIBIO intrinsic-PpyHKI AVX
OTBeTHI:
1. _mm_min_ps
2. _mm256_sub_ps
3. _mm256_div_epi32
4. mm_sub_epi32
Bepnsriit otBeT: 2. mm256 sub ps

II. Onucanue wikanvt oueHuganus

Ouyenxa: 5
Huosienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakmepucmuxu evinonnenus snanus: Ouenka «OTJIMYHO» BeIcTaBnseTCS CTYEHTY,
MIPaBUJIHLHO BBIMTOJHUBIIEMY PAKTUUYECKOE 3a/laHNe, KOTOPbII 1MOKa3al MpHU OTBETE Ha BONPOCHI
HK3aMEHAIIMOHHOTO OMiieTa, ¥ Ha JOTIOJHUTEIbHBIE BOIPOCHI, YTO BJIAZICET MAaTePHAIOM U3y4eHHON
JUCLUIUIMHBL, CBOOOHO MPUMEHSIET CBOU 3HAHUS JUI OOBSICHEHUS Pa3IMUHbIX SBJICHUN U peIIeHUs
3amad.

Oyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 15
Onucanue xapakmepucmuku gvinonnenus 3uanusa: Ouenka «XOPOIIO» BeicTaBiseTCS CTYIEHTY,
MIPABWJIBHO BBIITOJTHUBIIIEMY MTPAKTUYECKOE 33 JaHUE M B OCHOBHOM TIPABHIILHO OTBETHBIIIEMY Ha
BOIPOCHI YK3aMEHAIIMOHHOTO OMJIeTa ¥ Ha JOTIOTHUTEIbHBIC BOMPOCHI, HO JOMYCTUBILIEMY MPU
STOM HENPHHIIAITAATHHBIC OITHOKH.

Oyenxka: 3
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 60
Onucanue xapaxmepucmuxu gvinoanerus 3uanus: Ouenka «Y JOBJIETBOPUTEJIBHO»
BBICTABJISIETCS CTYACHTY, KOTOPBIH B OTBETAX HAa BOMPOCHI YK3aMEHAITMOHHOTO OUJIeTa TOMYCTHII
CYIIECTBEHHBIE U JIaXKe rPyOble OMIMOKH, HO 3aTe€M HCIPABUI HX CaM, a TAK)KE HE BBITTOTHUII
CaMOCTOSITENIbHO NMPAKTUYECKOE 3aJaHUE U3 DK3aMEHAIMOHHOTO OUJieTa, HO TMOO BBIMOIHUII €T0 C
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HE3HAYUTEIbHBIMH MTOTPEITHOCTSIMH ITOCIIE MOSCHEHHI 10 X0y PEIICHUS K3aMEHATOPOM, JIMOO 110
YKa3aHUIO dK3aMeHaTOpa pelIni APYTyIo 3a1ady U3 TOro K€ pa3fesia AUCUUILINHBL.

1I1. IIpaguna évicmasnenus umo2o80i OYeHKU no Kypcy

Onenka ompexensiercss B cooTBeTCTBUM ¢ [losnokeHuem o OayIbHO-PEHTHMHIOBOM cHUCTEME AJIs
crynentoB HUY «MOW» Ha ocHOBaHMU CEMECTPOBOM U 3K3aMEHAIIMOHHOMN COCTaBIISIFOIINX
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