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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 MaTepuabl 0 JUCHMIIIMHE BKJIIOYAIOT OLEHOYHbIE CPEACTBA Ui NPOBEIACHUS
MEPONPUIATHH TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTECTALUH.

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

1. OIIK-4 Cnoco6eH KOMOMHHUPOBATh U aAaNTHPOBATh CYIIECTBYIOIINE HHPOPMAIIMOHHO-
KOMMYHHKAIIMOHHBIE TEXHOJIOTUH JUIS pEIICHHs 3a]1a4 B 00JIaCTH MPOo(dhecCHOHATbHON
NESTENIbHOCTH C yueTOM TpeOoBaHUM MH(POPMAIIMOHHOM 0e301acHOCTH
NJI-1 BeiObupaet u mpuMeHsIET COBpEMEHHbIE HH(OPMAIIMOHHO-KOMMYHHUKAIIMOHHbIE
TEXHOJIOTHH B MPOPECCUOHANBHOMN AEATeIbHOCTU
NJ1-2 BeiOupaer u npUMEHSIET COBPEMEHHBIE MHCTPYMEHTAJIbHBIE CPEICTBA IS PELLICHUS
MPUKIIAJHBIX 33]1a4

1 BKIIFOYACT:
IJIA TEKYIIEro KOHTPOJIA YCIIEBA€MOCTH:

Popma peanusaruu: 3aniuTa 3a1aHus
1. PacnapanienuBanue mporpamMmm ¢ UCIOJIb30BaHUEM MOTOKOB C++, aTOMapHBIX omnepanuit
Cu++, SIMD pacmmpenuii nporeccopoB (JIaboparopnas padota)
2. PacnapannenuBanue nporpamm ¢ ucnoiaszoBanuem MPI, OpenMP u notokos POSIX
(JTaboparopuas padoTta)
3. Cozpanune GPGPU npunoxenwnii ¢ nomonipto OpenCL (JIabopatopnast pabota)

®Dopma peanuszauuu: ITuceMenHnas padora
1. IlporpamMmmupoBanue pekoHpurypupyemsix mpoueccopon 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

1. Oyenounvie cpeocmea 011 OUeHKU 3ANIAHUPOBAHHBIX PE3YIbIMAM 06 00yUeHUA NO OUCUUNTIUHE, COOMHECEHHBIX C UHOUKAMOpamu
00CMUIICCHUS KOMNEmeHY UL

Nunexc Nunukarop 3anjaHUpOBAHHBIE KonTposbHas Touka
KOMIIETEHIIUH pe3ysbTaTel  00y4eHMsI IO
JUCLIUILINHE
OIIK-4 U-lonk-4 Bsibupaer u | 3HaTh: CoBpeMeHHbIE KOHIIETIIIMY U CPECTBA MApaJIJIEIbHOIO IPOrpaMMUPOBAHUS
IIPUMEHSET  COBPEMEHHBIE | COBPEMEHHOE COCTOSIHHUE (Tectupoanue)
UH(POPMAIIMOHHO- TEXHOJIOTHI CO3/1aHMs PacnapannenuBanue nporpamm ¢ ucrnosb3zosanueM MPI, OpenMP u
KOMMYHHUKAIIOHHBIE napaiesbHbIX npuiioxeHus | notokoB POSIX (JlaGopaTopnast pabota)
TEXHOJIOTHH B | Il yHUBEPCAIBHBIX U [IporpamMmMupoBanre peKOHPUTYPUPYEMBIX TpoiieccopoB Ha 6aze [TJIMC
npodeccuoHaIbHON cneunanu3uposanHeix 9BM | (TectupoBanue)
JeSTEIIbHOCTH XapaKTEepUCTHKH,
0COOCHHOCTH U
BO3MOYKHOCTHU
HCIIOJI30BAHHUS
NapajuIeIbHbIX
BBIYHUCIIUTEIBHBIX CUCTEM
Pa3IMYHOro THIA
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++,
NPUMEHSET  COBPEMEHHBIE | OIIEHUBATH U atoMapHbIx oneparui Cu++, SIMD pacumpenunil mpoieccopon
UHCTPYMEHTAJIbHBIE ONTHUMU3UPOBATh (JTaBopatopnas pabora)
cpeacTBa I PELICHHs | TPOU3BOAUTEIBHOCTh Coznanune GPGPU npunoxenuii ¢ momoursio OpenCL (JIabopaTopHas
IPUKIIAIHBIX 3a7a4 NapajuIeIbHBIX IPOrpaMM paborta)
pa3zpabaThIBaTh




napajuieJbHbIe MPOrPaMMBbl C
MTOMOMUIBIO PA3IUYHBIX
COBPEMEHHBIX
MPOrPaMMHBIX CPEJICTB
CO3/1aHHUS NapajlIeIbHbIX
TPUIIOKEHU I




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 coacpisKaHuE 3aJaHUsA:
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 s 3.Tunel TEXHOJIOTHH MapaieIbHOTO
YHUBEPCAIbHBIX u IPOrpaMMHUPOBAHUS

crenuann3upoBaHHbix OBM 4.OcHOBHBIE pa3IHuus IPOLECCOB U NOTOKOB

5.ba30Bble NPUMUTUBBI CHHXPOHU3ALlUU BETBEN
IapajuIeIbHON IIPOrPaMMBbI

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.

Oyenka: 2
Onucanue xapaxmepucmuxu evinoineHus sHanus: OTNeHKa "HeyI0BISTBOPUTENLHO" BEICTABIISCTCS
€CJIM JJaHbl IPABHIILHBIC OTBETHI MEHEE YeM Ha 4 BOIPOCA TECTa.

KM-2. PacnapajuieiuBanue nporpamm ¢ ucnouas3zosanueM MPI, OpenMP u noroxkos
POSIX

®opMbl peanu3anmu: 3anTa 3a1aHUsI
Tun koHTpoLHOrO MeponpusTus: Jlaboparopnas padora
Bec koHTpobHOrO0 Meponpustusi B BPC: 40




IIpoueaypa mnpoBedeHHs] KOHTPOJIBHOIO MepPONPHMATHSA: 3amuTa J1abopaTopHOW pabOTHI
IPOBOJUTCS ITyTEM JIEMOHCTPALIUH BBITIOJIHEHUS pa3pabOTaHHBIX IPOrPaMM.

Kparkoe cogepxxanue 3aganus:
JlaboparopHas paboTa OpUEHTUPOBAHA HA MPOBEPKY YMEHHUSI BHIOMPATH a/IeKBAaTHbIC
TEXHUYECKHE U MPOTPaMMHBIE CPEACTBA Ui AIPPEKTUBHON pean3aliuyl MapaieIbHbIX
aJIrOPUTMOB

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

YMerb:  BBIOMpATh  aJeKBaTHbIC 1. HanumuTe QyHKIHIO MEPECHUIKYU EJI0r0 YHUCIa C
TEXHUYECKHEe ¥  [POrpaMMHBIC MTOMOIIIbI0 KOMMYHHKAIIHIA TOYKA-TOYKA OMOTHOTEKH
cpenctBa st 3 EeKTHBHOU MPI.

peanu3aiu napaJIeIbHBIX 2.HanmmuTe QyHKIMIO pacChUTKA MacCcHuBa
AJIrOPpUTMOB BCIICCTBCHHbIX YHCECJI C IOMOIIBIO KOJIJIEKTUBHOM

onepanuu 6ubamorexku MPI.

3.Hanummure QyHKLNIO CIOXKEHUS IBYX
BEKTOPOB(OOBIION AJIMHBI) paclapaljIeIeHHYIO C
nomoluipio Texuonoruu OpenMP.

4. Hanummte QyHKIHIO BIYUCICHUS CKATSPHOTO
MIPOU3BEICHNUS IBYX BEKTOPOB(OOIBIION JITHHBI)
pacnapajuieJIeHHYI0 C MOMOIIbI0 MOTOKOB POSIX.

OnucaHue MKAJbI OLleHUBAHUS:

Oyenka: 5
Huoicnuii nopoe svinonnenus 3a0anus 6 npoyenmax: 95
Onucanue xapakxmepucmuxu evinoanenus shanus: Bee pa3paboTaHHbIe IPOrpaMMbI pabOTaoT
KOPPEKTHO M IEMOHCTPUPYIOT YCKOPCHHE MPH YBEITUYCHUN CTCTICHH PaciiapauICIMBAHMSL.

Oyenka: 4
Huoicnuii nopoe evinonnenus 3a0anus 6 npoyenmax. 15
Onucanue xapaxmepucmuxu evinoinenus shanus: OaHa U3 pa3paboTaHHBIX MPOTpamMM paboTaeT
HEKOPPEKTHO HWITU HE IEMOHCTPUPYET YCKOPEHUE TIPU YBEIIMUCHUH CTETICHHU pacrapauieTuBaHus.

Oyenka: 3
Huorcnuii nopoe svinonnenus 3a0anus 6 npoyenmax. 50
Onucanue xapaxmepucmuxu 8blnoIHeHus sHanus: JIBe u3 pazpaboTaHHBIX POTrpaMM paboTaroT
HEKOPPEKTHO HITU HE IEMOHCTPUPYET YCKOPEHUE TIPU YBEIIMUCHUH CTETICHHU pacrapauieTNBaHus.

Oyenka: 2
Onucanue xapakxmepucmuxu binoaHeHus 3Hanus: boiee IByX u3 pa3pabOTaHHBIX TPOTPaMM
paboTaroT HEKOPPEKTHO WM HE JEMOHCTPUPYET YCKOPEHUE MPU YBETUUCHUH CTETICHH
pacmapaiieuBaHus.

KM-3. Pacnapa/ieiuBanue NporpamMm ¢ HCIOJIb30BaHHEM NOTOKOB C++, aTOMapHBIX
onepaunuii Cu++, SIMD pacmmpenuii npoueccopos

®opMbl peanu3anmu: 3alnTa 3a1aHUsA

Tun koHTpoLHOrO MeponpusTus: Jlaboparopnas pabora

Bec koHTpOobHOr0 Meponpusitusi B BPC: 30

IMpoueaypa mnpoBedeHHs] KOHTPOJIBHOIO MepPONPUATHS: 3amuTa J1a0OpPaTOPHONW pPabOTHI
IPOBOJUTCS ITyTEM JIEMOHCTPAIIUH BBITIOJIHEHUS pa3pabOTaHHBIX IPOrPaMM.

KpaTKOE CoA€cpKaHME 3alaHUA:




JlaGopatopHasi paboTa OpUEHTHPOBAaHA Ha MIPOBEPKY YMEHHs pa3padaTbIBaTh MapasuiebHbIe
IPOTrpaMMBbI ¢ IOMOIIBIO PA3JIMYHBIX COBPEMEHHBIX ITPOrPAMMHBIX CPEACTB CO3/1aHUS
HapaJuleIbHbIX IPUIIOKEHUN

KoHTposbHbIe BONPOCHI/3a1aHUA:

YMmeTs: pa3pabaThIBaTh 1.Hanummre QyHKIUIO CIOXKEHHS IBYX

napajuieJbHble  MpPOTrpaMMbl  C BEKTOPOB(OOJIBILION UIMHBI) pacrapauIeIeHHYIO C

MOMOIIbIO pa3IMYHbIX MOMOIIbI0 TOTOKOB C++

COBPEMEHHBIX MPOTPaMMHBIX 2.Peanu3yiiTe MPUMUTUB CHHXPOHU3AIMHA MUteX ¢

CPEICTB CO3/IaHUs MapaiebHbIX MIOMOIIBI0 aTOMApHBIX ornepanuit C++

MPUIIOKEHUI 3.Hanmummure QyHKINIO BRIYUCICHUS CKATSIPHOTO
MIPOM3BEICHUS IBYX BEKTOPOB(OOJIBIIION JAJIUHBI)
pacrnapaieJICeHHYIO ¢ TOMOIIbIO intrinsic ¢pyHkmii SSE

Onucanne MKAJbI OIleHUBaAHUS:

Ouyenxa: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 95
Onucanue xapakmepucmuku 6blnoIHeHus 3Hanus: Bee pazpaboTaHHBIE TPOTPaMMBbI padOTAIOT
KOPPEKTHO M IEMOHCTPUPYIOT YCKOPSHHE TIPU YBEIIMUCHHH CTCIICHU paciiapalieIHBaHMUS.

Ouyenka: 4
Huoichuii nopoe evinonnenus 3a0anus 6 npoyenmax. 15
Onucanue xapakmepucmuku evinonnenus 3nanusa: OnHa u3 pa3padOTaHHBIX TPOTPaMM HE
JEMOHCTPHUPYET YCKOPEHUE MPH YBEIUYCHUH CTEIICHU paciapalicIMBaHMs.

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuku evinonenus 3nanua: Onna u3 pa3paboTaHHBIX TPOrpamMM padoTaeT
HEKOPPEKTHO WJIU JIBE MPOTPAMMBI HE IEMOHCTPUPYIOT YCKOPEHHE MPU YBETUUCHUN CTETICHH
pacrapasuieuBaHusl.

Oyenka: 2
Onucanue xapaxmepucmuxu vinoineHus snanus: JIBe u 6ojee u3 pa3padOTaHHBIX TPOTPaMM
paboTaroT HEKOPPEKTHO MJIH BCE MPOTPAMMEBI HE IEMOHCTPUPYET YCKOPEHUE MIPH YBEIUUECHUU
CTCTICHH pacliapalICIHBAHHUS.

KM-4. Cozpanue GPGPU npuioxenuii ¢ nomoupo OpenCL

®opmbl peanu3anmu: 3alinTa 3a1aHUSL

Tun koHTpoaBLHOr0 Meponpusitus: Jlabopatopnas padora

Bec konTpoabHoro meponpusitusi B BPC: 10

IIpoueaypa mnpoBedeHHs] KOHTPOJIBHOIO MepoONpHMATHs: 3amuTa J1a0opaTopHOM pPabOTHI
MPOBOAMTCS MyTEM JEMOHCTPAIIMH BBITOJIHEHUS pa3pab0TaHHBIX IPOrpaMM.

Kparkoe conepxxanue 3aganus:
JlaboparopHas paboTa OpMEHTHPOBAaHA HA TIPOBEPKY YMEHHMSI OLIEHUBATh U ONTUMHU3UPOBATH

MPOU3BOAUTCIILHOCTD IMAPAJUICIIBHBIX TPpOTpaMM

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

Ymerb: OLIEHUBATh u 1.Hanumute QyHKIMIO, OLIEHUBAIOIIYIO BpeMs
ONITUMHU3UPOBATH BBITTOJTHEHUS TTPOIIEAYPHI CII0KEHUS IBYX BEKTOPOB
POU3BOIUTENEHOCTh (ConpIIOi UTMHBI) pacnapalieIeHHYIO C TOMOIIBIO
napajuleJIbHBIX IPOTrpamMm OpenCL

2.HanumuTe oNTUMU3UPOBAHHYIO (PYHKIIMIO YMHOKEHHS
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JIBYX BEIIECTBEHHBIX MaTpPHUII, UCTIOIb3YIOIIYIO
JOKaJbHYIO MaMATh TpaguuecKoro mporeccopa
3.CpaBHuUTE OBICTPOICHCTBHUE peaTU3AINH JTI000H
MaTpU4YHO-BEKTOpHOU onepanuu Ha OpenCL, npu
BBITIOJTHEHUH HAa YHUBEPCAIbHOM U IpapuiuecKkoM
IpoLeccope

Onucanne MKAJbI OIleHUBaHUS:

Ouyenxa: 5
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 95
Onucanue xapakmepucmuku 6blnoIHeHus 3Hanus: Bee pazpaboTaHHBIE IPOTPaMMBbI padOTaIOT
KOPPEKTHO ¥ JIEMOHCTPUPYIOT YCKOPEHHE TIPU YBEITMUCHHUH CTECIICHU paciiapalieIHBaHHUS.

Ouyenka: 4
Huoicnuii nopoe evinonenus 3a0anus 6 npoyenmax: 15
Onucanue xapakmepucmuku evinonnenus 3nanusa: OHa U3 pa3padOTaHHBIX TPOTPaMM HE
JEMOHCTPUPYET YCKOPEHUE MPH YBEIUYCHUH CTETICHU pacrapaiicIuBaHMs.

Oyenka: 3
Huoicnuii nopoe evinonanenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuku evinonenus 3nanua: Onna u3 pa3paboTaHHBIX TPOrpamMM padoTaeT
HEKOPPEKTHO WJIH JIBE MPOrPaMMbl HE JIEMOHCTPUPYIOT YCKOPEHHE TIPU YBEITHUCHUH CTCIICHU
pacrapasuieIuBaHusl.

Oyenka: 2
Onucanue xapaxmepucmuxu vinoineHus snanus: JIe u 6oee u3 pa3padOTaHHBIX POTPaMM
paboTarT HEKOPPEKTHO WIIH BCE TIPOTPAMMBI HE JIEMOHCTPUPYET YCKOPSHHE TIPU YBEITHUCHUH
CTCTICHH pacliapalICIMBAHHUS.

KM-5. IIlporpammupoBanue pekoHGurypupyemsoix npoueccopos Ha 6aze IIJINC

®opmbl peaausanun: [lucemennas padbora

Tun KOHTPOILHOr0 MeponpuaTHa: TecTupoBaHue

Bec konTpoabHoro meponpusitusi B BPC: 10

IIpoueaypa npoBeleHUs] KOHTPOJBLHOIO MepONpUATHA: TecTupoBaHUE MPOBOIUTCI IIO
BapuaHTaM. PaboTta conepkut 6 BOonpocoB Ha 5 MUHYT

Kpartkoe cogep:xkanue 3aaHuA:
TectupoBaHre OpUESHTHPOBAHO HA MPOBEPKY 3HAHUS XapaKTEPUCTUK, OCOOCHHOCTEH U

BO3MOJXHOCTH HUCIIOJIb30BaHUS MMAPAJTIJICIIbHBIX BBIYUCINUTCIIBHBIX CUCTEM PA3JIMYHOIO THUIIA

KoHTpoJibHbIe BONIpOChI/3aJaHUA:

3HaTh: XapaKTEPUCTUKH, 1.Pa3HOBUAHOCTH PEKOHPUTYPHUPYEMBIX MUKPOCXEM
OCOOCHHOCTH U BO3MOXHOCTHU 2.OCHOBHBIE 3JI€MEHTbI PEKOH(DUTYPUPYEMBIX
UCIIOJIb30BaHUs NapajuIeIbHbIX MukpocxeM tuna FPGA

BBIYHMCIIUTEIbHBIX CUCTEM 3.Pa3HOBHIHOCTH NMPOrPaMMHBIX CPEJCTB IS
pa3IM4YHOrO TUIIA pa3pabotku koHpurypauuit FPGA

4.0OcHOBHBIE OCOOEHHOCTH S3BIKOB ONKCAHUS
anmnapartypsl RTL-ypoBHs

5.0cHOBHBIE 0OCOOEHHOCTH BBICOKOYPOBHEBBIX CPEJICTB
pazpabotku ans [JIMC

6.0cHoBHBIE cTaauu TpaHcasuuu npoekra aus [IJINC (u
1t 3akazHoit CBUC)
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Onucanue MKAJbI OIICHUBAHUSA:

Ouenxa: 5
Huoicnuii nopoe svinonnenus 3a0anus 6 npoyenmax: 95
Onucanue xapakmepucmuku ebtnonenus 3uanus. OueHka "oTJIUYHO" BBICTABIISIETCS €CIU JJaHbI
MpaBUJIbHBIC OTBETHI HA BCE BOIPOCHI TECTA.

Ouenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. (5
Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHka "Xopomio" BbICTABISETCS €CIIH J1aHbI
MPAaBUJIbHBIC OTBETHI HA 5 BOMPOCOB TecTa 0€3 CYIIeCTBEHHBIX MOTPEIIHOCTEH.

Ouenxa: 3
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 60
Onucanue xapakmepucmuku ebtnonenus 3uanus. OueHka "yJ10BICTBOPUTEIHHO" BBICTABISETCS
€CJIM JJaHbl IPABUJIbHBIE OTBETHI Ha 4 BONpoca TecTa 0€3 CyIeCTBEHHBIX TOTPEIIHOCTEN.

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenusi snanus: ONeHKa "HeyI0OBICTBOPUTEIIEHO" BEICTABIISCTCS
€CJIM JaHbl IPABHIIbHBIC OTBETHI MCHEE YeM Ha 4 BOIIPOCA TECTA.
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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 IpaKkTU4ecKyro 3anady.. Ha moaroroBky orsera gaercs 60 munyr. Kpome orBera Ha

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

L. Ilepeuens Komnemenyuit/uHOUKAMOPO8 u KOHMPOAbHBIX 60NPOCOE NPOGEPKU PE3YTbM AN 08

0C60€HUA 0ucuunﬂunbt

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

Bonpocsl, 3aganus
1. Knaccugukanus COBpeMEHHBIX CPEJICTB MapajlIeIbHOIO IPOrPAMMHUPOBAHMSL.
2.MPI. OcHOBHBIE TPUHITHUIIBI.
3.MPI. O6MeH naHHBIMH.
4.0penMP. OcHOBHBIE TPUHIIUIIBI.
5.0penMP. CpencrBa CHHXpOHU3ALUH.
6.ITotoku POSIX. OcHOBHbBIE NPUHIUIIBL.
7.11otoxku C++11. OCHOBHBIE IPUHLIUIIBI.
8.SSE/AVX MHCTPYKIIMU B COBPEMEHHBIX IMporieccopax x86.
9.GPGPU. A3bik mporpammupoBanus u 6udmmoreka OpenCL.

10.Pexondurypupyemsie mporeccops! Ha 6aze [IJIMC. OcobeHHOCTH X TPOrpaMMUPOBAHUSI.

11.BbIOpaTh MOAXOAIIYIO TEXHOJIOTHIO pacHapajieIiBaHuUs U PeaTn30BaTh ONEPALIUI0
ymHOxkeHus: Mmatpull pazmepom 1000x1000 BewiecTBEHHBIX 3JIEMEHTOB.

12.BbIOpaTh NMOAXOAIIYIO TEXHOJIOTHIO pacHapajieIiBaHuUs U PeaIu30BaTh ONEPAIIUI0
ymHoxkeHust Mmatpul pazmepom 100000x100000 BeriecTBEHHBIX 3JIEMEHTOB.

MarepuaJsl 1JIs1 NIPOBEPKHU OCTATOYHBIX 3HAHUM

1.B MPI nopoxnenre napajijieabHbIX BETBEH MPOrPaMMBbl TPOU3BOIUTCS:
OtBeThI:

1. BerzoBom pynkuuu MPI_Init

2. Yka3zaHHeM YHcia 3allycKaeMbIX IPOIECCOB MapaMeTpoM YTHIUTHI mpiexec

3. BezoBom pynkunu MPI Comm_create

4. Bcemu nepeyrcieHHBIME CIIOCOOaMu
Bepnsiit otBeT: 2. YKa3zaHHeM 4ducia 3aIyCKaeMbIX IPOLECCOB TapaMETPOM YTHIIMTHI
mpiexec

2.B Texnonornn OpenMP pacnapasienrBanue nporpaMMsl TPOU3BOIUTCS:
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
Bepnsiit orBeT: 3. C moMolIipio crieluaibHbIX JUPEKTUB #pragma omp
3.Texnonorun GPGPU npennasHaueHs! 1uist
OTtBeTsI:
1. Pemenust cucreM JIMHEHHBIX ypaBHEHUI
2. BolnonHeHus: yHUBEPCAIBbHBIX BHIYUCICHUH Ha rpadUuecKux mporeccopax
3. MaiiHuHra KpUnTOBaIIOTHI
4. UucneHHOro penieHus 3a/1a4 MaTeMaTHIeCKON (hU3UKH
Bepnplii otBeT: 1. Pemienus cucrem JTMHENHBIX ypaBHEHUN 2. BpinoaHeHus
YHUBEPCAIbHBIX BBIYMCICHHH Ha rpaduuecKux nporeccopax 3. MaliHuHTa
KpUNITOBATIOTE! 4. UNCIIEHHOTO PENICHUS 3a/1a4 MaTeMaTHIeCKOU (DHU3HKU
4.11JI1C 3ro:
OTBeTHI:
1. [TapannenpHas J0ruyecKast HICIOJHUTEIbHASL CUCTEMA
2. IlporpamMmmupyemas Joruyeckasi HHTerpajabHasi cxema
3. [IpukiiaqHOM JIOTUCTUYECKUI UCIIBITATENIbHBIN CTEH/
Bepnbsiii otBet: 2. [Iporpammupyemast iornyeckasi HHTErpajibHasl cXxema
5.Coznanue kondpurypauuit [TJIMC npousBoaurcs:
OTBeTHI:
1. C nomorbro a3eika Occam
2. C momopto s361k0B HDL
3. C nomorupro oudimmorexu MPI
Bepusiii oteT: 2. C momonisio s3eik0B HDL

2. Komnerennusi/Unaukarop: U/1-2onk-4 BeiOupaer u npuMeHseT cOBpeMeHHbIE
MHCTPYMEHTAJIBHBIE CPEACTBA JIJIS1 PEUICHUS IPUKIIAIHbBIX 3a/1a4

Bomnpocel, 3axanus
l.PeasinzoBate ¢ nomomero MPI nporpaMMy yMHOKE€HHsI MATPULIBI HA BEKTOP U OLICHUTH
yBeJIUYEHUE ObICTPOACHCTBUS MPH YBEIMUYEHUH YUCIIA MTapaJUIeTIbHBIX BETBEH MPOrpaMMmBbl.
2.0 THMU3NPOBATH peaTU3aIiio MaTpuyHOro yMHOKeHHs Ha OpenCL ¢ momomnibro
UCIOJIb30BaHUS JIOKAJIbHOW NaMsITH TpapruecKoro nmporeccopa v OLleHUTh MOJIy4eHHOE
YCKOpEHHE.
3.Hcnonb3ys intrinsic-pyaknun SSE/AVX, pa3paboTats nporpammy
BBIYUCIICHHSI CKAJISIPHOTO MTPOU3BE/ICHUS BEIIECTBEHHBIX BEKTOPOB (OOIBIION JITHHBI).
4.Mcnonb3ys qUpeKTUBHI pacnapamienuBanus OpenMP, pazpaboraTs nporpamMmy HaxoKACHUS
MaKCHMaJIbHOTO JIEMEHTA B MAaCCHUBE LIENBIX Yrcel (OOIbLION JUIUHBI).

MarepuaJsl 1JIs1 NIPOBEPKHU OCTATOYHBIX 3HAHUN

1.Kakue ¢pynkunn MPI oTHOCSTCS K KOJIJIEKTUBHBIM ONIEPALIUSM:

OtBeThI:
1.MPI_Bcast
2.MPI1_Sendrecv
3.MPI1_Reduce
4.MPI_Put
5.MPI_Barrier
6.MPI1_Abort

Bepnpriii orBet: 1.MPI_Bcast 3.MPI Reduce 5.MPI Barrier
2.IlpuHynuTenbHOE 3aBepIIeHUE Apyroro notoka B cranaapre POSIX BeinonHsercs ¢
ITOMOIIBIO:

OtBeThI:
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1.pthread_terminate
2.pthread_join
3.pthread_cancel
4.pthread_exit
Bepnwsrii otet: 3.pthread cancel
3.Ilopoxnenue noroka B cranaapre Cu++11-Cu++20 npon3BoAUTCS CO3IaHUEM IK3EMILISIpa
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 BEKTOPOB BCIICCTBCHHBIX YU CCII O,HPIHapHOﬁ TOYHOCTH ITPOU3BOAUTCA 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 svinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakmepucmuxu evinonnenus snanus: Ouenka «OTJIMYHO» BeIcTaBnseTCS CTYEHTY,
MIPABUJIBHO BBIMOJHUBILEMY MPAKTHUYECKOE 3a/laHie, KOTOPBIH MMoKa3asl Ipy OTBETE Ha BOIIPOCHI
9K3aMEHAIIMOHHOTO OMIeTa, ¥ Ha JOTOJIHUTEIBHBIE BOPOCHI, YTO BJIaJeeT MaTepHUAIOM N3YIEeHHOU
JUCLUIUIMHBL, CBOOOHO MPUMEHSIET CBOU 3HAHUS JUI OOBSICHEHUS Pa3IMUHbIX SBJICHUN U peIIeHUs
3amad.

Oyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 15
Onucanue xapakmepucmuku goinonnenus 3uanusa: Ouenka «XOPOIIO» BbIcTaBisIeTCs CTYACHTY,
MIPABWJIBHO BBIITOJTHUBIIIEMY MTPAKTUYECKOE 33 JaHUE M B OCHOBHOM TIPABHIILHO OTBETHBIIIEMY Ha
BOIPOCHI YK3aMEHAIIMOHHOTO OMJIeTa ¥ Ha JOTIOJTHUTEIbHBIE BOTIPOCH, HO JOMYCTUBIIEMY MIPU
STOM HENPHHIIAITAATHHBIC OITHOKH.

Oyenxka: 3
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 60
Onucanue xapaxmepucmuxu gvinoanerus 3uanus: Ouenka «Y JOBJIETBOPUTEJIBHO»
BBICTABJISIETCS CTY/ICHTY, KOTOPBIH B OTBETaX HAa BOMPOCHI SK3aMEHAIIMOHHOTO OMJIeTa TOTYCTHIT
CYIIECTBEHHBIE U JIaXKe rPyOble OMIMOKH, HO 3aTe€M HCIPABUI HX CaM, a TAK)KE HE BBITTOTHUII
CaMOCTOSITENIbHO MPAKTUYECKOE 3a/JaHUE U3 IK3aMEHAIMOHHOT O OuiieTa, HO TMOO BBIMOIHUII €T0 C
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HE3HAYUTEIbHBIMH MTOTPEIITHOCTSIMH ITOCIIE MTOSICHEHUIA TT0 XO1y PEIICHUS YK3aMEHATOPOM, JTNOO IO
YKa3aHUIO dK3aMeHaTOpa pelIni APYTyIo 3a1ady U3 TOro K€ pa3fesia AUCUUILINHBL.

Oyenka: 2
Onucanue xapakmepucmuku svtnonnenusi 3uanus. Ouenka «HEY JTOBJIETBOPUTEJIbBHO»
BBICTABJISICTCA CTY/ICHTY, KOTOPBIX: @) HE OTBETHJI HAa BOIIPOCHI IK3aMEHAIIMOHHOTO OUJieTa U He
CMOT PEelINTb, JaXKe MOCIie MOSICHEHUS SK3aMEHATOPOM XOJa pelIeHus 3a/1auu U3 Ouiera; 0) He
CMOT PEIINTh, IaXKe MOCJIE MOSICHEHUS SK3aMEHATOPOM XO0Ja PELICHUs 3a/1auu U3
9K3aMEHAIIMOHHOTO OWJIeTa U APYrou 3a/1ayul Ha TOT e pasJied JUCIUIUINHBI, BBIIAHHON B3aMeH
Hee;

111. Ilpasuna évicmasienus umozo8oi OyeHKu no Kypcy

Ornenka ompezensercss B cOOTBETCTBUHM ¢ [lonoxenneMm 0 OalIbHO-PEUTHHTOBOM CHCTEME IS
cryaentoB H1Y «M3OW» Ha OCHOBaHUM CEMECTPOBOM U AK3aMEHAIIMOHHOM COCTABJISIONINX
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