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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-2 CnocoGeH pa3pabaTbiBaTh OPUTHHAIBHBIC AITOPUTMBI U IIPOTPaAaMMHBIE CPEJICTBA, B TOM
YHCJIE C UCII0JIb30BAHUEM COBPEMEHHBIX MHTEIIEKTYAJIbHBIX TEXHOJIOTUM, ISl PELICHUS
npodeccuoHaNbHBIX 3a7a4
NJI-1 leMmoHCTpHpYET 3HAHUE COBPEMEHHBIX HH()OPMAIIMOHHO-KOMMYHHKAIIMOHHBIX U
MHTEJUIEKTYAJIbHBIX TEXHOJIOTUH, HHCTPYMEHTAJIbHBIX CPel, IPOIPAMMHO-TEXHUYECKUX
wiaThopM [T perieHus MpopECCUOHATBHBIX 3a1a4

2. OIIK-5 Cniocoben pa3zpabaThiBaTh 1 MOJAEPHU3UPOBATH IPOTPAMMHOE U allllapaTHOE
obecrnieueHre HHHOPMAITMOHHBIX U aBTOMATH3UPOBAHHBIX CHCTEM
NJI-1 JleMoHCTpUpPYET 3HAHUE COBPEMEHHOT'O TPOrPaMMHOTO U allllapaTHOTO 00ecrieueHus
WH(OPMAIIMOHHBIX U aBTOMATH3UPOBAHHBIX CHCTEM

3. OIIK-6 CnocobeH pa3pabaThiBaTh KOMIIOHEHTHI POTPAMMHO-ANapaTHBIX KOMILIEKCOB
00paboTKK1 MHPOPMALIUU M ABTOMATH3UPOBAHHOTO NMPOSKTUPOBAHHS
NJI-1 JleMoHCTpUpPYET 3HAHUE alIapaTHBIX CPEACTB U IIaTHOpM UHPACTPYKTYPHI
MH(POPMALMOHHBIX TEXHOJIOTUH, BUJIOB, HA3HAYEHUS, ApXUTEKTYPbI, METOJIOB Pa3pabOTKH U
aIMUHHCTPUPOBAHUS IPOrPAMMHO-AMMAPATHBIX KOMIUIEKCOB 00beKTa MpodeccnoHanbHoi
JeSITEIIbHOCTH

M BKIIFOYACT:
MJISl TEKYIEro KOHTPOJIA YCIIEBAEMOCTH

®dopma peanuzanuu: 3anmra 3a1aHAs
1. 3ammra JIP Nel (JITaGopaTopnast pabota)
2. 3amura JIP Ne2 (JIaGopatopHas pabota)
3. 3amuta JIP Ne3 (JIaboparopnast pabota)
4. 3auura JIP Ned (JlaGopaTtopHas pabora)

®Popma peanuzanmu: KommnerorepHoe 3aganue
1. BerancnuTensHble CUCTEMBI U OCHOBBI UX MporpammupoBanus (TectupoBanue)

BPC aucuuniauHbl

1 cemectp

Beca KOHTPOJIBHBIX MEPONIPUATHI, %o

Nupekc KM- | KM- | KM- | KM- | KM-

Pazgen nucumimHe KM: 1 2 3 4 5

Cpox KM: 4 8 12 14 15

BrruncaurenbHbIe CUCTEMBI, ICJIN U obiactu IIPUMCHCHU
BBIYHMCIIHUTCIBHBIX CUCTEM, LICIN U CIIOCOOBI MOBBIIIEHUS HX
MMPOU3BOAUTCIILHOCTU, OCHOBHBIC 3aKOHBI U cBoiictBa BC
BJIMAIOIIME HA UX MPOU3BOAUTCIIBHOCTD




BrrancnurensHbIC CUCTEMBI, ICJIN U obOnacTu IIPUMCHCHU A
BBIYHMCIHUTCIBbHBIX CUCTEM, L CIN U CIIOCOOBI MOBBIIICHHUS UX
IMPOU3BOAUTCIIBPHOCTH, OCHOBHEBIC 3aKOHBI U cBorictBa BC
BJIMAIOIIMEC HA UX TPOU3BOAUTCIIbHOCTD

MOI[eJ'II/I M TEXHOJIOTHHU IapaJuICIIbHOI'O IIPpOorpaMMHUpPOBaAHUA
CHCTEM BBICOKOM MMPONU3BOAUTCIILHOCTHU

MOI[eJ'II/I 1 TEXHOJIOTHH IapaJuICIIbHOI'O IIPOorpaMMHUpPOBAHUSA
CHCTEM BBICOKOM MMPONU3BOAUTCIILHOCTHU

TexHosorus nporpaMMmupoBanus crangapra MPI u eé
IIPUMEHEHHE

TexHosorus nporpaMMmupoBanus crangapra MPI u eé
IIPUMEHEHHUE

TexHonorus nporpammupoBanust crangapra OpenMP u eé
IpUMEHEHHE

Texnonorus nporpammupoBanust crangapra OpenMP u eé
IpUMEHEHHE

Krnaccudukanuy BEIYUCITUTEIBHBIX CHCTEM, OCOOCHHOCTH
pa3pabOTKH MPUMEHEHUS CCTEM Pa3HBIX KJIACCOB

Krnaccudukanuy BEIYUCITUTEIBHBIX CHCTEM, OCOOCHHOCTH
pa3pabOTKH MPUMEHEHHS CUCTEM Pa3HBIX KJIACCOB

CoBpeMeHHbIE MUKPOIIPOLIECCOPBI, 0030p € TOUKH 3pEHHSI UX
opraHusainuu U ocooeHHocteil npumeHenus B BC

CoBpeMeHHbIE MUKPOIIPOLIECCOPBI, 0030p € TOUKH 3pEHHSI UX
opraHu3anuu U ocooeHHocteil npumeHenus B BC

CoBpeMeHHbIE BBICOKOIIPOU3BOUTENBHBIE CEPBEPHI

COBpeMeHHHe BBICOKOITPOU3BOAUTCIIbHBIC CCPBEPLI

BrrunciuTenbHBIE CUCTEMBI KIIaCTCPHOTO THUIIA

BrrunciuTenbHBIE CUCTEMBI KIIaCTCPHOT'O THUIIA

BriuucnurenbHbIE CUCTEMBI HAUBBICIIEH
IIPOU3BOAUTEIBHOCTH

BriuucnurenbHbIE CUCTEMBI HAUBBICIIEH
IIPOU3BOAUTEIBHOCTH

PCKOH(I)I/IprI/IpyeMLIe BBIYHCIINTCIBHBIC CUCTCMBI

Pexondurypupyembie BHIYUCIUTEIbHBIE CUCTEMBI

Bec KM:

10

20

35

15

20

$O6m1as yacts//I1s1 MPOMEKYTOUHOU aTTecTauud




COJAEPKAHUE OLNEHOYHBIX CPEJACTB TEKYHEI'O KOHTPOJISA

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

Nunekc
KOMIIETEHIINHU

Nunukarop

3armIaHupOBaHHbIE
pe3yiabTaThl OOyYEHHsS IO
JUCHUTIIINHE

KOHTpOJ’IBHaﬂ TOYKa

OIIK-2

NO-lonk2 JemoHCTpUpyeT
3HaHUE COBPEMEHHBIX
UH(POPMAIIMOHHO-
KOMMYHUKAIIHOHHBIX u
UHTEIJICKTYaIbHBIX
TEXHOJIOTHUH,
WHCTPYMEHTAJBHBIX  CpE/,
POrPaMMHO-TEXHHUECKHX
wiathopM Ui peIIeHUs
npodeccHoHaNBHBIX 33124

3HaTh:

0COOEHHOCTH pa3paboTKH
napaieIbHBIX IPOTPaMM
TUIST
BBICOKOITPOHU3BOIUTEITHHBIX
CUCTEM

CTIOCOOBI ¥ TEXHOJIOTUHU
MIPOrpPaMMHUPOBAHUS CUCTEM
c o01el u pacnpenenéHHON
MaMSTBIO

TEXHOJIOTHH MapajlIeITbHOTO
MPOrPaMMHUPOBAHUS

YMers:

pa3pabaTrbIBaTh anTOPUTMbI
Y TIPOTPAMMBI JIsI CHCTEM C
GPU

pa3zpabaThiBaTh
napaieNbHbIe aJrOPUTMBI U
MPOTPaMMBI JIISI CHCTEM C
00111e MaMsAThIO
pa3zpabaThIBaTh
napajieNbHbIe aITOPUTMBI U
MPOTPaMMBI JIISI CHCTEM C
pacrpenenéHHON NaMsAThIO

BrerarcnuTeNbHBIE CHCTEMBI U OCHOBBI X TIPOTPaMMUPOBAHUS
(TectupoBanmue)

3amura JIP Nel (JlaGopaTopnas pabora)

3amuta JIP Ne2 (JIabopatopnas pabota)

3ammuTta JIP Ne3 (JTaGopaTopHas pabota)

3amuTta JIP Ned (JIabopatopnas pabota)

OIIK-5

Ul-lonks JleMoHCTpUpyeT

3HaTh:

3amura JIP Nel (JTabopaTopHas pabota)




3HaHHE COBPEMEHHOTO
POrpaMMHOTO u
anmapaTHoro oOecredeHus
UH()OPMAIIMOHHBIX u
ABTOMATHU3UPOBAHHBIX
CHCTEM

0COOEHHOCTH CTPYKTYp H
MIPUHITUTIOB
(GYHKIMOHUPOBAHUS
BBIUUCIIUTEIILHBIX CUCTEM U
KOMITIOHEHTOB JIJISl UX

3¢ pexTUBHOTO
WCIIOJIH30BAHUS
YCTPOHCTBO M MPUHIIUIIBI
paboThI BBIYHUCITUTEIBHBIX
CHCTEM BBICOKOH
MIPOU3BOAUTEIEHOCTH
YCTPONCTBO M MPUHIIUIIBI
paboThl COBPEMEHHBIX
MHUKPOIPOIIECCOPOB U
BBIUMCIIUTENILHBIX Y3JI0B
YMeTs:

pa3pabarbiBaTh U
OTJIQXKUBATh MPOTPAMMBI B
CTaHJapTe TEXHOJIOTUU
OpenMP

pa3zpabaThiBaTh U
OTJIQ)KUBATh MPOTPAMMBI B
craHyapre TexHoinorun MPI

3amura JIP Ne2 (JlaGopaTtopnas pabora)
3amura JIP Ne3 (JlabopaTopHas pabota)
3amura JIP Ne4 (JlaGopaTopnas pabora)

OIIK-6

N-lonks JemoHcTpupyer
3HaHHE armapaTHbIX
CPEICTB u iathopm
UHQPaCTPYKTYPbI
UH(POPMALMOHHBIX
TEXHOJIOTHH, BHUJIOB,
Ha3HAUEHUs, AapXUTEKTYpHI,
METOJIOB  pa3paboTKu U
a/IMUHUCTPUPOBAHUS
POTPaMMHO-aIMapaTHBIX

3HaTh:

IOJIXOJIBI K UCIIOJIB30BAHUIO
COBPEMEHHBIX alapaTHbIX
cpenctBa u miatGopm s
BBICOKOITPOU3BOAUTEIIbHBIX
BEIUMCIIEHUH

LIEJIH U1 00JaCTH
MIPUMEHEHUS
BBICOKOITPOU3BOAUTEIIBHBIX
BEIUMCIIEHUH

BbruucnuTenbHble CUCTEMBI M OCHOBBI X NMPOIPaMMHUPOBAHHUS
(TectupoBanue)
3amura JIP Ne4 (JIaGopatopHas pabota)




KOMILJICKCOB 00beKTa | YMETh:
npodecCHOHAIbHON paszpabaTbIBaTh U
JIEATEIIbHOCTH OTJIQXKUBATh MMPOTPAMMEI B
CTaHJApTE TEXHOJIOTHH
CUDA njs cucrem ¢
yckopurensimu GPU




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus

KM-1. BorunciaureabHble CHCTEMbI H OCHOBBI HX nmporpamMmmMmupoBaHUA

®opmbl peanuzannu: KoMnpoTepHoe 3a1aHue

Tun KoHTPOILHOTO MeponpusitTusi: TectupoBanue

Bec konTpoabHoro meponpusitusi B bPC: 10

IIpouenypa npoBeaeHusi KOHTPOJILHOr0 MeponpusTus: TectupoBanue B cucremax Webex mim

[Ipomereit

KpaTlcoe CoA€cpiKaHuE 3alaHUA:
OTBeTHTH Ha BOITPOCHI TECTA

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HATh: TEXHOJIOTUH MAPAJLIENBHOIO
IIPOrpaMMHUPOBaHUS

1.Vkaxute pynkuuro MPI cuaxponnoit
HEOJIOKUPYIOIIEH MOCHUIKI

MPI_Send

MPI_Ibsend

MPI_Ssend

MPI_Irsend

*MPI_Issend

2.Yxkaxure nokanpHble GpyHKuu MPI:
MPI_Send

*MPI_Comm_rank

MPI_Init

MPI_Irecv

MPI_Sendrecv

3.B kaxoil Mogenu napamieabHOro MPOrpaMMHUPOBAHHUS B
OCHOBHOM co3zfatorcss MPI-nporpammsr?

SPSD

*SPMD

MPSD

MPMD

4 Hanpumep, eciu 3-i MpoIriecc MmochuIaeT JaHHbIE
¢ynkuueit MPI Scatterv, To kakoi ¢pyHKIMEH 3TH
JAaHHBIE TOJDKEH MPUHUMATH 1-i mporecc?
MPI1_Scatter

MPI_Recv

MPI1_Gather

MPI_Sendrecv

*MPI_Scatterv

5.®@yuknus MPI_Send 6noxupyeT BbI3BaBIIMi €€
IIPOLIECC /10 TEX NOP MOKA TOCHUIAEMBIE TaHHBIE:
He OyAyT MOJy4YeHbI MoJIydyaTenem

i ux npuéma He Oynet BeI3BaHa pyHkuus MPI Recv
*He OyyT CKOMMPOBAHbI U3 MaMSATH OTIPaBUTENS
He OyJIyT IpOBEPEHbI

6.YkaxuTe, KaKuMU (QYHKIUSIMHU MOXKHO 11OCJIaTh
JlaHHbIe, ecii X npuHuMaeT Gpynkus MPI Irecv:
*MPI1_Send




*MPI_Sendrecv

*MPI_lIsend

*MPI1_Bsend

MPI1_Bcast

7.Ykaxute QyHKIIUU, KOTOPbIE MOKHO BBI3BIBATH B
nporpamme panbiie yem MPI Init:
MPI_Comm_size

*MPI_lInitialized

MPI_Comm_rank

MPI_Finalize

MPI_Wtime

8.Kakoil pyHKIMEH MOXKHO IPOBEPUTH, TOCTYITUIIO JTX
MpoIrieccy cooOIIeHre ¢ JaHHBIMH?

MPI_Wait

MPI_Test

*MPI1_Probe
3HaTB: e " o0OiacTu 1. Vkaxure, 11 KaKUX 1eJIeH MPUMEHSIOTCS
MMPUMCHCHUA BBICOKOIIPOHU3BOAUTCIIbHBIC BEIYHUCIICHHUA:
BBICOKOITPOU3BOJANUTCIIbHBIX *COKpaH.IeHI/Ie BpCMCHU PCHICHUA 3a1a4
BBIYMCIICHUN yMEHBIIEHUs! 00bEMa 000PYAOBaHUS

*yBennueHne 0obéMa o0pabaThiBaeMbIX TAHHBIX
*OBBIIIIEHHE TOYHOCTH:
YMEHBILICHUS CII0KHOCTH 3a7a4
2.YUT0 SBUIOCH OJTHOM W3 IIIaBHBIX MPUYHH MTOSBICHHUS
MHOT'OITPOIIECCOPHBIX BBIYUCITUTEIIBHBIX CHCTEM?

®  OTKpbITUE 3aKoHa polwa

e  OTKpbITUE 3aKOoHa Amaana

e *HapylleHue 3aKoHa polua

® HapyleHue 3aKoHa Amaana

3.UT0 mO3BONMIIO MPEOI0JIETh OTpaHrueHue [ unoressl
MuHckoro?

*n300peTeHne MyJIbTU3a/1a4HOTO PEKUMA
M300peTeHne BEKTOPHBIX MUKPOIIPOIIECCOPOB
M300peTeHne TOKAIbHBIX ceTeit

ITOABJICHHUEC HOBBIX TeXHOJ'IOFI/Iﬁ HpOFpaMMI/IpOBaHI/Iﬂ

Onucanue MKAJbI OLEHUBAHUS :

Ouyenxa: 5
Huodienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuku evtnoanenus 3nanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIN 3aJJaHNE
BBHITIOJTHEHO B MOJIHOM 00'beMe WIIH BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huodicnuii nopoe sevinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuku evtnonanenus 3uanus. OueHka "Xoponio" BbICTABISETCS €CIU
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHE [T PEIICHUS 3a/1a4

Oyenka: 3
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 30
Onucanue xapakmepucmuku évinonnenus snanus: OneHka "ya0BIeTBOPUTEIHHO" BBICTABISCTCS
€CITH 3aJIaHUE MTPEUMYIIIECTBEHHO BBITIOJTHEHO




KM-2. 3amura JIP Nel

@opMbl peaau3anum: 3ainTa 3a1aHus

Tun koHTpoaBLHOr0 Meponpusitus: Jlabopatopnas padora
Bec koHTpobHOr0 Meponpustusi B BPC: 20
IIpoueaypa npoBefeHHsi KOHTPOJIbHOIO MeponpusiTus: BolnonaHeHue 3agaHus 1abopaTopHON

paboThl HA IEPCOHATILHOM KOMITBIOTEPE

KpaTkoe conep:kanue 3a1aHusi:

BrimonauTs 3a1anue 1abopaTopHO pabOTHI M 3aLIUTUTH €TO

KoHTposibHbIe BONPOCHI/3aJaHUA:

3HaTh: OCOOCHHOCTH pa3padOTKU
HapauIeJbHBIX ~ MPOTpaMM IS
BBICOKOITPOU3BOAUTCIIBHBIX CUCTEM

1.Kakue ko3 puuueHTs YCKOPEHHs Y BaC MOTYYHIUCH U
noyemy?

2.Kakum o6pa3om k03 PHUIIMEHT YyCKOPESHHSI 3aBUCUT OT
pa3Mepa MaccuBa u nouemy?

3.Yto BBI c€N1aIH B IPOTrpaMMe, YTOObI YBETUYUTh

K03 HULIUEHTHI yCKOpeHus?

4.Kakue BapuaHThI BBIIIOJIHEHUS (Cpeau
MCIOJIb30BAaHHBIX BaMH) Balllel TPOrpaMMbl Ha
BBIUUCIIUTEIILHOM CUCTEME JUTSI KaKAO0TO 3HaUeHUs N BB
CUMTAETE JIYUIINM U NoYeMy?

3HaTh: TEXHOJIOTUH MApPaIJIEIbHOIO
POrPaMMHUPOBAHUS

1.Yto takoe MPI?

2.Yto takoe moaenb SPMD kak B3auMOAEiCTBYIOT
IIPOLIECCHI B ATOW MO ?

3.KakoBa ctpykrypa MPI-nporpammsi?

4.Yto Takoe IByXTOYEUYHbIE NIepeaun JaHHbIX B MPI,
KaK U KaKUMU CPEJICTBAMU UX OPTaHU3YIOT?

YMers: pa3pabaTbiBaTh
NapajuleJIbHble  QITOPUTMBI U
mporpamMmel ~ JUlsl  CHCTEM  C
pacupenenEHHON NaMsAThIO

1.BeinonuuTe 3aanue sadopatopHoil padotsl Nel

YMers: pa3pabatbiBaTh u
OTJIa)KUBATh IIPOrpaMMBbI B
craHgapre TexHoaoruu MPI

1.3amutuTe maboparopuyro padoty Nel u oTBeTe Ha
JIOMIOJTHUTEIBHBIE BOIPOCHI MPENOAaBaTes
2.00BsICHUTE aNTOPUTM paclpeaeseHus JaHHbIX 10
IpoleccaM pealn30BaHHbIN B Ballel mporpaMme

OnucaHue MKaJbI OLleHUBAHUS:

Ouyenka: 5

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 710
Onucanue xapaxmepucmuxu ebinonenus snanus: OueHka "oTIMYHO" BBICTABIISAETCS €CIIU 3aJjaHNe
BBITIOJTHEHO B MOJTHOM 00BEME HIIH BBITTOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 60
Onucanue xapaxmepucmuxu ebinoneHus snanus: OueHkKa "Xopoo" BICTaBISIETCS €CIH
OO0JIBIIMHCTBO BOIIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANpaBJICHHE JUIsl pEIIeHUs 3a/1a4

Oyenxa: 3

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 50
Onucanue xapaxmepucmuxu 6vinoaneHus snanusa: OueHkKa "y10BIETBOPUTENIBHO" BBICTABIIAETCS
€CJIM 3aJJaHue MPEUMYIIECTBEHHO BBITIOJIHEHO

10




KM-3. 3amura JIP Ne2

@opMbl peaau3anum: 3ainTa 3a1aHus

Tun koHTpoaBLHOr0 Meponpusitus: Jlabopatopnas padora
Bec konTpobHOr0 Meponpustusi B BPC: 35
IIpoueaypa npoBefeHHsi KOHTPOJIbHOIO MeponpusTHsA: BolnonaHeHue 3amaHus 1abopaTopHOH

paboThl HA IEPCOHATILHOM KOMITBIOTEPE

KpaTkoe conep:kanue 3a1aHusi:

BrimonHuTh 3a1aH1e 1a00paTOPHON pabOTHI U 3aIIUTUTH €TO

KoHTposibHbIe BONPOCHI/3aJaHUA:

3HaTh: OCOOCHHOCTH pa3pabOTKH
HapauIeJbHBIX ~ MPOTpaMM IS
BBICOKOITPOU3BOAUTCIIbHBIX CUCTEM

1.3a cuét yero BbI NONYYWIN (HE MOITYYHUIIN) YCKOPEHHE
BBINOJIHEHUS Balllel MPOrpaMMbl UCIIOJIb3YIOLIEH
OTJIO’KEHHBIE HEOJIOKUPYIOLME NIEpeadn JaHHbIX?

3HaTh: CIOCOOBI M TEXHOJIOTUHU

1.Yem oTnuyaroTcs OJOKUPYIOIINE U HEOIOKUPYIOLIHE

MpOrpaMMHUPOBAHUSI  CUCTEM  C nepeaadu JaHHbIX?

o0men u pacrpenenéHHon 2.Kak npoucxoIuT AByXTOYEUHAs OTI0KEHHAS

MaMAThIO HEOJIOKMpYIOIIas repeaada JaHHbIX ?
3.Kak no-Bamiemy OyJeT pa3nu4aTbCs BHITIOTHEHUE
Balllel MporpaMMBbl Ha CUCTeMax pa3HbIX kiaccoB? YUto,
BO3MOJKHO, BaM B Balllel MporpaMmme mpuaETCs
IIOMEHSATE?

YMeTh: paspabaThIBaTh 1.BeimoauTe 3aganue 1abopatopHoit paboThl Ne2

napajuieJbHble  QJITOPUTMBI U

nporpaMmbl  JUisl  CUCTEM  C
pacnpenen€éHHON NaMsAThIO

VYmers: pa3pabarbIBaTh u
OTJIAKUBATH IIPOrpaMMBbI B
crangapre texHosorud MPI

1.3amuTtuTe nabopatopHyto padboty Ne2 u orBere Ha
JIOTIOJTHUTEIbHBIE BOIPOCHI MPEI01aBaTENs

2.Iosicaute AllD-rpad anroputma 00pabOTKH JaHHBIX U
MOKaXXUTE Ha HEM BO3MOXHBIE BApHAHTHI YCKOPEHHUSI 32
cuéT (POHOBBIX Nepeaay

3.Kax BbI ONTUMHU3UPOBAIN BHIYMCIICHUS B Ballel
nporpaMmme?

4.Kax Bbl 000CHOBQJIM HA4YaJIO MOCHUIKU/TIPUEMA TAaHHBIX
JAHHBIX M UCIOJIb30BaHKE (TO3UIIMOHUPOBAHNUE)
(GyHKIUN 0KUAAHNUS OKOHYAHUS?

5.IToueMy BBI UCTIOIB30BANIN [UIsSI XPAHEHUS
MIPOMEXYTOUHBIX JaHHBIX UMEHHO 3T MacCHBHI (110
nporpamme)?

6.EcTb 11 BOBMOYKHOCTB YJIy4IIUTh Ballly IPOrpaMMy 1
noueMy? Kak MOKHO yny4mnTs?

Onucanue MKaJbl OLICHUBAHUA:

Ouyenka: 5

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 10
Onucanue xapaxmepucmuxu ebinonneHus snanus: OueHka "oTIMYHO" BBICTABISAETCS €CIIU 3ajaHNe
BBITIOJTHEHO B MOJTHOM 00BEME HIIH BBITTOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 60
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OnucaHnue xapakmepucmuxu eblnoinenus 3Hanus: OLeHKa "X0opouio" BICTaBISETCs €CIU
OOJIBITMHCTBO BOMPOCOB PACKPBITO. BEIOPAHO BEPHOE HAIIPABIICHHUE ISl PEIICHUS 33124

Oyenka: 3

Huoicnuii nopoe evinoanenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1eHka "yI0BIeTBOPUTEIHLHO" BBICTABIISACTCS
€CITH 3aJIaHUE MPEUMYIIECTBEHHO BBITIOJTHEHO

KM-4. 3amura JIP Ne3

@opMbl peaau3anum: 3a1nTa 3a1aHus

Tun koHTpoaBHOr0 Meponpusitus: Jlabopatopnas padora
Bec xonTposabHoro meponpusitust B bPC: 15
IIpoueaypa npoBefeHHsi KOHTPOJIbHOIO MeponpusTHA: BblnonaHeHue 3aaaHus 1abopaTopHOH

paboThl HA IEPCOHATILHOM KOMITBIOTEPE

KpaTkoe conep:kanue 3a1aHus:

BrimomHuTh 3a1aHE Ta00PATOPHON padOTHI U 3aIUTUTH €TO

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

3HaTh: OCOOCHHOCTH pa3pabdOTKU
napajulellbHBIX ~ TPOrpamMM  JUIs
BBICOKOITPOU3BOAUTCIIBHBIX CUCTEM

1.Kakue 3naueHust Ko3(hPHUIIMEHTOB YCKOPEHUs Y Bac
MOJIYYUITUCH U TTIOYEMY?

2.Kak m3menmics KodpPpuIueHT yCKOpeHus, Koraa
YHCIIO IOTOKOB CTaj0 OOJIbIle YKCIa SAep U MoYeMy?

3HaTh: CIIOCOOBI W TEXHOJIOTHUU

1.YTo takoe OpenMP?

NpOrpaMMUpPOBAHUsL  CUCTEM  C 2.em OpenMP ornuyaercs or MPI?

oOuieit U pacnpenenéHHou 3.Kakue nupextuBsl OpenMP BbI 3HaeTe?

aMATbIO 4.Yrto nenaet kinay3a schedule, yem oTinuaeTcst xapaktep
BBIUMCIICHUH Npu nmapameTpax static 1 dynamic?
5.1 CUCTEM KaKUX KJIACCOB MOAXOIUT
nporpamMmMmupoBanue Ha OpenMP?
6.YTo Takoe cUCTEMBI ¢ 00Iel MaMAThIO U KaKHe OHU
OBIBAIOT?

YMers: pa3pabarbIBaTh 1.BeimonnuTe 3ananue gaboparopHoit paboTer Ne3

napajuleJibHble  aIrOpUTMBl U

IporpaMMbl ISl CHCTEM C oOIei
NaMSIThIO

YMerTs: pa3pabaTbIBaTh "
OTJIAKUBATH IIPOrpaMMBbI B
cranaapte TexHongoruu OpenMP

1.3amuruTe nabopatopHyto padoty Ne3 u orBere Ha
JIOTIOJTHUTEIbHBIE BOTPOCHI MPEI01aBaTENs
2.Pacckaxkxute 0 pealn30BaHHBIX y BAC aITOPUTMAX
BBITIOJTHEHUS MapajyieNIbHbIX 00J1acTell MporpaMmbl
3.IlocTapaiiTech ONpeneanTh JTyUIINi BapUaHT
WCIIOJIHEHUS IPOTpaMMBbl [Uis 3HaYeHUs! N, yKa3aHHOTO
IIpenojaBaTesieM

Onucanue MKaJbl OLICHUBAHUA:

Ouyenka: 5

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 10
Onucanue xapaxmepucmuxu ebinoneHus snanus: OueHka "oTIMYHO" BBICTABIISAETCS €CIIU 3aJaHNe
BBITIOJTHEHO B MOJTHOM 00BEME HIIH BBITTOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 60
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OnucaHnue xapakmepucmuxu eblnoinenus 3Hanus: OLeHKa "X0opouio" BICTaBISETCs €CIU
OOJIBITMHCTBO BOIPOCOB PACKPHITO. BEIOPAHO BEPHOE HANIPABIICHHE JIJISl PEIICHUS 3a/1a9

Oyenka: 3

Huoicnuii nopoe evinoanenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: OneHka "yI0BIeTBOPUTENIHLHO" BHICTABISACTCS
€CITH 3aJIaHUE MPEUMYIIECTBEHHO BBITIOJTHEHO

KM-S. 3amura JIP Ne4

@opMbl peaau3anum: 3a1nTa 3a1aHus

Tun koHTpoaBHOr0 Meponpusitus: Jlabopatopnas padora
Bec koHTpobHOr0 MeponpustTusi B BPC: 20
IIpoueaypa npoBefeHnsi KOHTPOJIbHOIO MeponpusiTus: BolnonaHeHue 3agaHus 1abopaTopHOM

paboThl HA IEPCOHATILHOM KOMITBIOTEPE

KpaTkoe conep:kanue 3a1aHusi:

BrimomHuTh 3a1aHE Ta00PATOPHON padOTHI U 3aIUTUTH €TO

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

3HaTh: OCOOEHHOCTH CTPYKTYp H

OPUHLIUIIOB  (PYHKIIMOHUPOBAHUS
BBIYMCIIUTEIbHBIX CUCTEM u
KOMIIOHEHTOB TUIs ux

3¢ (HEKTUBHOTO UCTIOIB30BAHUS

1.9to takoe CUDA?

2.Kakue otnnuus GPU or CPU? Yto Takoe host u
device?

3.KaxoBa ctpykrypa u cocras GPU?

4.Kakue Buasl namsatu umerorest y GPU u ux
Ha3HaueHue?

5.Yro takoe sapo? OnucaHue U BbI30B Aapa?

6.Yto Takoe grid, Bapn? Kak BBIOIHAIOTCS MOTOKH Ha
GPU?

7.Kak naeHTuuupyoTcs NOTOKH, 9YTO TaKoe OI0K?
8.Kakas no Bamemy peanuzauus nporpamMmmel Ha GPU
sBisieTcs Hanbosee 3 (hekTuBHON U mouemy?

3HaTh: YCTPOWCTBO U TPUHIIMITBI
paboThl BBIYMCIUTENBHBIX CHCTEM
BBICOKOU TTPOU3BOTUTEIIEHOCTH

1.Pacckaxure, rae (B Kakux cucTtemMax) U Kak
IIPUMEHSIFOTCS CPEACTBA YCKOPEHUS BBIUNCIICHUN U B
KaKUX CUCTEMax KakHe.

2.Pacckaxure, rjae (B Kakux cUcTeMax) M Kak
MIPUMEHSIIOTCS YCKOpUTEHU. B Kakux cucreMax v Kak
npumessitorcst GPU-yckopurenu?

YMeTb: pazpabaTbiBaTh arOPUTMBI
u nporpammsl i cuctem ¢ GPU

1.Beinonnute 3aganue saboparopHoit pabotsl Ned

YMers: pa3pabatbiBaTh u
OTJIa)KUBATh IIPOrpaMMbI B
cranpapre texnonorun CUDA s
cucteMm ¢ yckoputensasmu GPU

1.3amutuTe maboparopuyro padboty Ned4 u oTBeTe Ha
JIOTIOJTHUTENBHBIE BOIIPOCHI MTPENO1aBaTels
2.IlosicHUTE aITOPUTM MOATOTOBKH U BHI30Ba (PyHKIIUU-
sapa

3.IlosicauTe anroput™ 00pabOTKU JaHHBIX B (PYHKIIUU-
SIIPE U PACTIONOKEHUE JAHHBIX B MAMSITH

4.IlpoBeauTte cpaBHEHUE MO BPEMEHHU BBINOJHECHUS
peanuzanuu nporpamMm Ha CPU u GPU, o0bsicauTe
pe3yNbTaT CpaBHEHUS

Onucanue MKAJbI OIICHUBAHUA:

Ouyenka: 5

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 0
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Onucanue xapakmepucmuKu 6blNOJIHEHUA SHARUA. OI_[CHKa "OTINYHO" BBICTABISACTCS €CIIN 3aJaHuc
BBIIOJIHEHO B ITOJTHOM 00BbEME MJIHM BEITIOJHEHO NpEUMYIICCTBEHHO BEPHO

Ouyenka: 4
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 60
OnucaHnue xapakmepucmuxu evlnoineHus 3Hanus: OLeHKa "X0opouio" BICTaBISETCS €CIU
OOJIBITMHCTBO BOIIPOCOB PACKPHITO. BBIOPAHO BEPHOE HAIIPABIICHHE JIJISl PEIICHUS 3a/1a4

Oyenka: 3
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax: 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1neHka "yI0BIeTBOPUTENIHLHO" BHICTABISACTCS
€CITH 3aJIaHUE MPEUMYIIECTBEHHO BBITIOJTHEHO
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
1 cemectp

@opMa NPOMEKYTOUYHOM aTTecTalumM: JK3aMeH

IIpumep Onsiera

1. Tloacucrema ynpasienus ¢aitnoBoii cucremoit. MontupoBanue @C u KaTanaoros.
®aiinopas cuctema FFS. Ctpykrypa daitnoBoii cucrembl FFS. CtpykTypa katanora FFS.
BsaunmonetictBue mporeccos ¢ (aitnamu pazueix OC.

2. Tloncucrema ynpasieHus NamsTbi0. OYHKIIUH TOJCUCTEMBI YIIPABICHUS TaMATHIO.
Crpareruu noicucTeMbl yIpaBiieHUs MaMATh0. CTpaTeruu 3arpy3ku pasaenos. CTpareruu
pa3MelleHUsl pa3/IesioB, JIOCTOMHCTBA U HEOCTATKU. MeTOoIbl TpaHCISALUHU aJIPECOB.

3. 3anmaua. Co3maiiTe IBa mporecca - MOTOMOK U Ipeaok. [Ipenok 3abupaet nHPpOpMALIUIO U3
¢aiina u nepegaer ee NOTOMKY, KOTOPBIH BBIBOAMT 3allMCH Ha 3kpaH. OKOHYaHHE PabOThI IO
KoHITy (haiina. [y mepenadu TaHHBIX UCTIOIB3YUTE Pa3ACiIeMYIO TaMsITh.

IIpoueaypa nposenenus
Ha noxnrorosky 60 MUHYT, /1ajiiee OTBET B YCTHOM BH/IE.

L Ilepeuens Komnemenyuil/uHOUKaAMOpPO8 U KOHMPObHBIX 60NPOCOB NPOGEPKU PE3YTbHAN 08
0CBOCHUA OUCUUNTUHDL

1. Komnerenunss/Uuaukarop: UJ1-lonk-2 JleMoHCTpHUpyeT 3HaHHE COBPEMEHHBIX
MH()OPMAITMOHHO-KOMMYHHKAIIMOHHBIX U UHTEJUIEKTYaIbHBIX TEXHOJIOTHI, HHCTPYMEHTAIBHBIX
cpell, MPOrPpaMMHO-TEXHUYECKUX MIATHOpM IS peiieHus MpopeCCHOHANBHBIX 3a/1a4

Bonpocsl, 3aganus
1.Mogenu nporpammupoBanus cucteM Knacca MIMD. Crannapt MPI. Oneparyu
nojepxkuBaeMbie U HenoaaepxkuBaembie B MPI. bazossie peanmzanuu MPI. Conepxxumoe
peanuszanuu ctanaapra MPI. Crpykrypa MPI-niporpamMmer
2.Crannapt MPIL. Unentuduxanus 8 MPI. Llenu pazpadorunko MPI. Knaccudukarus
¢ynkuuit MPI. Ctpykrypa MPI nporpammsl. [Ipumep nporpammsl
3.Crangapt MPIl. Onepauun noaaep;xuaeMble u HenoaepxkuBaembie B MPI.
Wnentudukanuu B MPI. JIByxToueunsie nepenaun B MPI (Buap! nepenau u pyHKInU A7
MIOCBIIOK 1 IPpUéMOB coobmennit). [IpuMeps! opranu3anuu nepenad
4.I'pynmsl mponeccoB 1 obaactu cesizu B MPI. Onepanuu ¢ rpynnamu nporueccos. JloGaBienue
U y/IaJIeHHe TPYII, JJOTHUECKUE oTeparyy, GyHKIIUU | TPUMEPHI
5.Crannapt OpenMP. Unentuduxarmus B OpenMP. Cxema Beimosnnenust OpenMP nporpamMmel.
3amanue mapauiebHBIX 00nacTei mporpaMMbl. OnipeiesieHne 1 3a/IaHie Yucia MOTOKOB.
YacTHble 1 00IIME JaHHBIE B MapajuIeIbHON 001acTu

Matepuanbl AJ151 IPOBEPKH OCTATOYHBIX 3HAHUM
1.91o Takoe MPI?
OtBerTsI:
Hatb (copmynupoBats) onpenenenue MPI
Bepnwriii orBer: MPI (Message Passing Interface) — aTo crangapt Ha mporpaMMHBbIi
MHCTPYMEHTApHi Ui o0ecTiedeH s CBA3U MEKIY BETBSIMH MapajlIebHOM MPOrpaMMbl
2.Yto takoe OpenMP?
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OTBeThI:

Hatb (chopmynupoBarts) onpeaenenue OpenMP
Bepusiit otBet: OpenMP (Open MultiProcessing) - cranaapt 1uist nporpaMMHUPOBaHUS Ha
MacIITaOUPYEMBIX MYJIbTHIIPOIIECCOPHBIX CUCTEMaX ¢ OOIIeH MaMAThIO

3.Yro rakoe CUDA?
OTtBeTsI:

Hatb (cpopmynuposats) onpenenenue CUDA
Bepwnsriii orBeT: CUDA (Compute Unified Device Architecture) - anmapaTHo-
MIPOrPaMMHBIN KOMILIEKC AJIsI UCTIONB30BaHUs TpadUIeCKUX MPOILIECCOPOB B KAUECTBE
COIPOILIECCOPOB K HEHTPATIHLHOMY MPOLIECCOPY (151 YCKOPEHUS BHIYUCICHUHN UITH
00pabOTKH JTaHHBIX)

2. Komnerenuust/Mugukarop: N-1lomnk-s JleMoHCTpHpyeT 3HaHHE COBPEMEHHOTO ITPOTPAMMHOTO
U anmapaTHOro odecreyeHusl HHPOPMAIIMOHHBIX ¥ aBTOMATH3UPOBAHHBIX CUCTEM

Bonpocel, 3a1anns
1.iByxToueunsie nepenaun B MPI. Opranu3zamus O10KHPYIOMNUX 1 HEOTOKUPYIOLIHX
HOCBUIOK/TIPpUEMOB cooO1ieHni. DyHKIMK (OCHOBHBIE U BCIIOMOIaTeNIbHbIE), HCIIOJIb3YEeMbIe
npy HeOJIOKUPYIOMIMX MOChUIKaxX U npuémax. [Ipumepst
2. 1Byxtoueunsle nepenaun B MPI. Opranu3zaius 0TJI0K€HHBIX TOCBUIOK/TIPUEMOB
coob1eHnii. DyHK1MU (OCHOBHBIE M BCIIOMOTaTEIbHbBIE), UCIIOJIb3YEMBIE ITPH OTIOKEHHBIX
nocelIKax U npuémax. [Ipumeps! UCTIONIb30BaHUS
3.Tunse! nanusix B MPI nporpamme. CTpyKTyprupOBaHHbIE 1aHHbIE, BUJbI U CIIOCOOBI MX
nepenaun. [lepegaua cTpyKTypHUpOBaHHBIX JAHHBIX C COCPEIOTOUECHHBIMU U
pactpenes€HHbIMU emMeHTaMu. [Ipumepst
4.KonnextusHble nepenaun AaHHbIX B MPI. Bunel konnexkTuBHbIX onepauunii. bappephas
CUHXPOHM3AIMs, pacnpesesieHue u coop aaHHbIX. [Iprumepsl
5.I'pynmsl nporieccoB u obnactu cBsa3u B MPI. Bunsr obnacteit cBsizu. Onepanuu ¢
MHTPaKOMMYHHKaTOpamMu (pyHKIHU U ipuMepbl). IHTepKOMMYHUKATOPbI
6.Crannapt OpenMP. YactHble n ob1mue 1aHHbIe B apauienbHoil obnactu. Kiayssl
YIIPaBJICHUS COICPKUMBIM YaCTHBIX MepeMeHHBIX. CrIocoObI pactipeieieHusT BBIMUCICHUN TI0
norokam B OpenMP. Ilpumepsr
7.Crargapt OpenMP. Crioco0sI pacripeienieHus BBIMUCIICHUH 1o moTokam B OpenMP.
JIMpEeKTUBBI pacrpeiesieHHsI BEIYUCICHUH, TIPUMEpHI UX UcTionb30oBanus. Jupektusa for u eé
pUMEHEHHE
8.Cranmapt OpenMP. Ilapannensbie oOmacTu nporpammel. Jupekrusa for u e€ npumenenmue.
Crioco0s1 1 cpencTa cuaxpoHu3auu B OpenMP
9.MHorosaepHble MUKpoIipoLeccopbl. [IyTu 1 crocoObl MOBBIIEHNS TPOU3BOIUTETLHOCTH
COBpPEMEHHBIX MUKpoIpolieccopoB. Kinaccuduxaruss MHOTOSI€pHBIX MUKPOIPOLIECCOPOB
10.MHorosiiepHble MUKponporieccopsl. Kiaccudukariyss MHOTOSIEPHBIX MUKPOTIPOLIECCOPOB.
MHorosinepHbie Mukpornporueccopst pupm IBM, Intel u AMD, cpaBHeHHE X apXUTEKTYD,
CHOCOOOB U TOMOJIOTHH COeTMHEHNUS
11.MHorosaepHbie MUKponporeccopbl. CriocoObl MOBBILIEHHS IPOU3BOAUTEIHHOCTH
COBpEMEHHBIX MUKponpoueccopos. [Iporeccopst pupm Intel, SUN u anbsiaca STI
12.MHuorosiiepabsie MUKportiporieccopbl. Kimaccudukarus MHOTOSIEPHBIX MUKPOTIPOIIECCOPOB.
Hcnonb3oBanue rpapudeckux yckoputeneit NVIDIA. Konnenmms CUDA
13.VierpanoproBas (UPA) apxutektypa. Cepepsl SUN ¢ UPA-apxurektypoii.
Kondurypauus cepsepa SUN Fire 15K. Haznauenue nomenos B cepsepe SUN Fire 15K
14.Knacrepusie Berunciautenbublie cuctemsl (KBC). Cpasuenne KBC ¢ npyrumu cucremamu.
O060011IEHHAs CTPYKTYpa KIACTEPHBIX BRIYUCIUTENbHBIX cucTeM. Cynepkomnbiotep |BM
Summit
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15.MaccuBHo-napayuienbHbie (MPP) BEIYHCIUTEIBHBIC CUCTEMBI, UX CPABHEHUE C CUCTEMaMH
JIpyrux KiaccoB. Beruncaurensubie cucteMsl cemeiictsa |BM Blue Gene. TTapameTpsl cuctem
IBM Blue Gene/L, IBM Blue Gene/P u IBM Blue Gene/Q. ¥Y3en cucremsr IBM Blue Gene/P
16.Beruncinresbnbie cucteMbl cemeiictBa IBM Blue Gene. ITapamerpsl cuctemsl IBM Blue
Gene/L. Y3usl (Buzb! y3ioB) cuctembl IBM Blue Gene/L. Ctpykryphas cxema BLC ASIC.
CrpykrypHbie koMmonenTs! cucremsl |BM Blue Gene/L. Komrekrtususie nepenaun B IBM Blue
Gene/L. Buemnaue cetu u ux noakiatodenue. Link Card u Service Card

17.ITapamerpsl cuctemsl IBM Blue Gene/L. V3isl (Buas! y3inoB) cucremsl IBM Blue Gene/L.
Cetu u ctpykrypsl cereit cucremsl IBM Blue Gene/L. Ctpykrypa cxemsl BLL ASIC u cxema
KOMMYyTanuu noptoB B Hell. Kondurypaius ropossix koder. Jlomens: B IBM Blue Gene

MaTepI/IaJ'[bI AJIA MIPOBEPKU OCTATOYHBIX 3HAHHUI

1.
2.
3.

1. Hanmmmmre kak Gynkmusmu MPI onricaTh MOCBUIKY M3 TPETHETO IpoLiecca MATH
IIEJIOUMCIICHHBIX AJIEMEHTOB C Hayaja BTOPOH CTPOKU MAacCUBa A U IPUEM STHX HIIEMEHTOB B
OJIHOMEpHBI MaccuB B B mepBoM mporecce
OTBeTHI:
HeoOxoaumo Hamucath Ha s3bike Cu 1Be pyHKimu MPI (mocbuiku u npuéma) cooouieHus
Bepusriit otBer: MPI_Send(&A[2][0],5,MPI_INT,1,...) MPI Recv(B,5,MPI INT,3,...)
2.Hanummte nupekTuBy 0003HaYeHUs MapauienbHoi obnactu B OpenMP nporpamme ¢
YaCTHOM nepeMeHHOoU X
OTtBeTsI:
[TpaBuiibHO HanMcaHHas AUpeKTHUBa (#pragma omp parallel) - +40% BepHoro orsera,
MpaBWJIbHO HamucaHHas kiay3a (private(X)) - emé +60% BepHOro OTBETa
BepHbiii oTBet: #pragma omp parallel private(X)
3.Kakas Texnonorus 6osee MpeArnovYTUTEIbHAs MPU CO3/IaHUU IPOrPaMM JJIsi MHOTOSIIEPHBIX
mukpornpoueccopos: MPI, OpenMP nnu CUDA ?
OTtBeTsI:
Bo16paTh npaBUIIBHBIN OTBET U3:
1. MPI
2. OpenMP
3. CUDA

Bepnsiii orBet: OpenMP

3. Komnerennnsi/Mnankarop: U/I-lonk-6 JleMOHCTpHUpYyeT 3HaHHE annapaTHBIX CPEACTB U
mw1atopm UHPPACTPYKTYphl HHOOPMALIMOHHBIX TEXHOJIOTUH, BUA0B, HA3HAUEHHUS, apXUTEKTYPHI,
METO/I0B pa3pabOTKH U aIMUHUCTPUPOBAHUS IPOrPAMMHO-aNapaTHBIX KOMIIEKCOB 00BEKTa
poeCCHOHAIBHON e TENHHOCTH

Bonpocel, 3aganus

1.Bricokomnpoun3BoiuTenbHble BeruucauTenbHbie cucteMsbl (BBC). Lenu u obmactu
npumeHenus BBC. [Ipo6iembl pa3BUTHSI MHOTOIIPOLIECCOPHBIX BHIUMCIUTEIBHBIX CUCTEM.
3akoH ['pomra. I'mnore3a Munckoro. 3akoHbsl Amaana

2 .KonnextusHsle nepenaun AanHeix B MPI. Buasl konnekTuBHbIX onepatuii. Pacchiiku
JAHHBIX ¥ UX penykiws. [Ipumepsr

3.Knaccugukaium BeraucautenbHbix cucteM. Knaccugpukanun @nuna, XokHH, O JOCTYIY K
namsTH. JIocTOMHCTBA U HEJJOCTATKU CUCTEM C Pa3IMYHON opraHu3anuei 10CTymna K naMsaTiH
4.BbICOKONIPOM3BOIMTENILHBIE MYJIBTUIIPOIIECCOPHBIE cepBephl. TpeboBaHus, NpeIbsIBisieMble
K cepBepaM. YibTpamopTtoBas (UPA) apxutekrypa. [Ipumep peanuzamun UPA-apXxuTekTypsl
5.Knacrepusie Beruucnutensusie cucteMsl (KBC). O606ménnas ctpykrypa KBC. Cxemsr
obecneuenus otkazoycroitunBoctd B KBC. Knacrep MOU. Crpykrypa y3na kiacrepa MOU
6.MaccuBHo-napauiensHbie (MPP) BeluncnuTenbHbIe CHCTEMBI, HX CPABHEHHE C CUCTEMaMHU
npyrux kinaccoB. Cynepkommptorep IBM Summit
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7. Knaccudukanuu BerauciuTenbHbIX cucteM (drnuna, XOKHHU, IO JOCTYITY K TAMSITH).
Pexondurypupyemsie Beraucaurenbubie cuctemsl (PBC) na ITJIMC. Konnenius,
apxutekTypa 6a3oBoro moayis PBC, cTpykTypsl KOMIIOHEHTOB U CHCTEMBI B IIETIOM.
TpebGoBaHUsI K DIIEMEHTHOU 0aze

MartepuaJbl 1Jil IPOBEPKHU OCTATOYHBIX 3HAHUI

1.Chopmynupyiite BTOpoi 3akoH AmMiana
OTBeTHI:

Hano chopmynupoBats BTopoit 3akoH Amaana GopMyJioil U MOSICHUTh €T0 CJI0BAMU
Bepusiii otBer: K=s/(sB+-(1-B)); rae K -ko3¢¢uiiueHT yckopeHus, s - YUCII0 OJUHAKOBBIX
HCIIOJIHUTENIBHBIX YCTPOUCTB, B - nonst nmocnenoBarenbHbiX BbrunciaeHuit. B=n/N =(uucino
MOCIIE0BATEIBHBIX Olepalinii)/(00Iee YMCIo oneparuii)

2.JlaitTe onpeesieHUe KJIaCTEPHOU CUCTEMBbI
OTBeThI:

Hano chopmynupoats onpenenenue. Kaxmnoe BepHoe yTBepkaeHUe (TIoMeueHbl udpamu B

ckoOkax) maér 33,(3)% BepHOTO OTBETA
Bepnpiii otBet: KitactepHast BeIYMCIUTENbHAS CUCTEMA — 3TO MHOro-TiporeccopHas BC ¢
pacrnpenenéHuon naMaTeio (1), B KOTOpOoi, MpOIEeCCOPHBIE MOAYIH MPEICTABISIOT CO00M
3aKOHYEHHbBIC BBIUMCIUTEIbHBIC Y3IIbI (2) CO CBOCH MaMSThIO, a B KAUECTBE
KOMMYHHUKAITMOHHOW CHUCTEMBI UCIIOJIB3YETCs JIOKAJIbHAS CEeTh (3)

3.B BbIUMCIUTENBHOM Y3IIe UMEIOTCS JIBa OJHOSIEPHBIX Mporeccopa: Intel Pentium 4 u AMD

Atlon, umeromnue 1ocTyn K (hu3udecKku o0meH maMaT. ITO Kakasi OpraHU3aIHsI TaMsTH?
OTtBeTsI:

Bo16paTh npaBUIIbHBIN BapuaHT:

1. 1. UMA(SMP)

2. UMA(ASMP)

3. cc-NUMA

4. ncc-NUMA

5. NORMA

Bepnsiii orBer: UMA(ASMP)
4.Ecnu B cucTeMe HECKOJIBKO ITPOLIECCOPOB, Y KaXI0T0 MPOLECCOPa UMEETCS CBOU
CcOOCTBEHHBIN OaHK aMSTH, IIPH 3TOM OH MPEOCTaBISAET JOCTYI K HEMY APYTUX MPOIECCOPOB,
u OaHKU MaMATH BCEX MPOLIECCOPOB BKIIOUEHBI B €IMHOE CKBO3HOE a/IpECHOE MTPOCTPAHCTBO.
DTO KaKasi OpraHu3aIys namsitu?
OTBeTsI:
Bo16paTh npaBUIIBHBIN BapuaHT:
1. UMA(SMP)
2. UMA(ASMP)
3. cc-NUMA
4. ncc-NUMA
5. NORMA
Bepwnsriit otBeT: ncc-NUMA

II. Onucanue wikanvl oueHusanus

Ouyenka: 5
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuku 6binoJHeHus 3nanus: Paborta BBINOIHEHA B paMKax "TPOBUHYTOrO"
ypoBHsi. OTBETHI JaHBI BEPHO, Y€TKO CHOPMYITUPOBAHHBIE OCOOCHHOCTH TPAKTUUYCCKUX PEIICHHIMA

Ouyenka: 4
Hudicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 60
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Onucanue xapaxmepucmuxu vinoiHeHus sHanus: PaboTta BeIONHEHA B paMKax "6a3oBoro"
ypoBHs. BONBIIMHCTBO OTBETOB JJaHbl BEpHO. B yacTu MaTepuana ecTh He3HaYUTEIbHbIE
HEJIOCTATK!

Ouenxa: 3
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 50
Onucanue xapaxmepucmuxu 6vlnoineHus 3Hanus: PaboTa BeINOJHEHA B paMKax "Moporosoro”
ypoBHsi. OCHOBHAsI 4acTh 3a/IaHUs BHITIOJHEHA BEPHO. HA BOMPOCHI YIITYOJIEHHOTO YPOBHS

111. Ilpasuna évicmasienus umozo8oi OyeHKu no Kypcy

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