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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 OpUTMHAIbHbIE AJITOPUTMbI U IIPOrPAMMHBIE CPEACTBA, B TOM
YHCJIE C UCIIOJIB30BAHUEM COBPEMEHHBIX MHTEIIEKTYaIbHBIX TEXHOJIOTUMN, ISl pELICHUS
npodecCHOHATBHBIX 3a1a4
NJI-1 leMmoHCTpHpYET 3HAHUE COBPEMEHHBIX HH()OPMAIIMOHHO-KOMMYHHKAIIMOHHBIX U
MHTEJJICKTYaJIbHBIX TEXHOJIOTUN, MHCTPYMEHTAIbHBIX CPEM, IPOrPAMMHO-TEXHUYECKUX
wiaThopM JUTs perieHus MpopECCUOHATBHBIX 3a1a4

2. OIIK-5 Cniocoben pa3zpabaThiBaTh 1 MOJAEPHU3UPOBATH IPOTPAMMHOE U allllapaTHOE
obecrnieueHre HHHOPMAITMOHHBIX U aBTOMATH3UPOBAHHBIX CHCTEM
NJI-1 JleMoHCTpUpPYET 3HAHUE COBPEMEHHOT'O ITPOrPaMMHOTO U allllapaTHOro o0ecredeHus
WH(OPMAIMOHHBIX U ABTOMATU3UPOBAHHBIX CHCTEM

3. OIIK-6 CnocobeH pa3pabaThiBaTh KOMIIOHEHTHI POTPAMMHO-ANapaTHBIX KOMILIEKCOB
00paboTKK1 MHPOPMALIUU M ABTOMATH3UPOBAHHOTO NMPOSKTUPOBAHHS
NJI-1 JleMoHCTpUpPYET 3HAHUE aNMapaTHBIX CPEACTB U IIaT(GopM UHPPACTPYKTYpHI
MH(POPMALMOHHBIX TEXHOJIOTUH, BUIOB, HA3HAUYEHUS, APXUTEKTYPbI, METOJIOB Pa3pabOTKH U
aIMUHHCTPUPOBAHUS IPOrPAMMHO-AMMAPATHBIX KOMIUIEKCOB 00beKTa MpodeccnoHanbHoi
JeSITEIIbHOCTH

M BKIIFOYACT:
MJISl TEKYHIEro KOHTPOJIA YCIIEBACMOCTH:

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

®Popma peanuzanmu: KommnerorepHoe 3aganue
1. BeraucnuTenbHble CUCTEMBI U OCHOBHI X TiporpammupoBanus (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:

TEXHOJIOTUH MapalICIIbHOTO
IPOrpaMMHUPOBAHUS
0COOEHHOCTH pa3paboTKH
napajieIbHBIX IPOTPaMM
L
BBICOKOTIPOU3BOIUTEIBHBIX
CHCTEM

CTIOCOOBI ¥ TEXHOJIOTUHU
IPOrpaMMHUPOBAHUS CUCTEM
c o01el u pacnpenenéHHON
MaMSTBIO

YMers:

pa3pabaTbIBaTh
napajiebHbIe AITOPUTMBI U
IIPOrpaMMBbl JUIsl CUCTEM C
oO1u1ei maMsThIo
pa3pabaTbIBaTh
napajieIbHbIe AITOPUTMBI U
MIPOrPaMMBbI JUIs CUCTEM C
pacnpenenéHHON MaMsAThIO
pa3pabarbIBaTh aNTOPUTMBI
Y TIPOTPAMMBI JJISI CHCTEM C

GPU

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

YCTPOMCTBO U IMTPUHLIUIIBI
paboThl BEIYUCIUTENBHBIX
CHUCTEM BBICOKOH
MIPOU3BOUTEIBHOCTH
YCTPOMCTBO Y IMTPUHLIUIIBI
paboThl COBPEMEHHBIX
MHUKPOIPOLIECCOPOB U
BBIYMCIIMTENIbHBIX Y3JIOB
0COOEHHOCTH CTPYKTYp U
MIPUHLUIIOB
(GyHKIIMOHUPOBAHUS
BBIYMCIIUTENIbHBIX CUCTEM U
KOMITOHEHTOB JUIsl KX

3¢ pexTUBHOTO
HCII0JIb30BAHUS

YMeTs:

pa3pabarbiBaTh U
OTJIaKMBATh MPOTPaMMBbI B
CTaH/1apTe TEXHOJOTUU
OpenMP

pa3zpabaThiBaTh U
OTJIaKMBATh MPOTPaMMBbI 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
IPOTPaMMHO-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)

3ammra JIP Ne3 (JIaGopatopHas pabota)

3ammra JIP Ne4 (JlTaGopaTopnast pabota)




KOMILJICKCOB 00beKTa | YMETh:
po(heCcCHOHATILHOM pa3palarbIBaTh U
JIEATEIIbHOCTH OTJIQXKUBATh MMPOTPAMMEI B
CTaHIapTe TEXHOJOTUU
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 MeponpusTusi: TectupoBanue B cucremax Webex wim

[Ipomereit

KpaTlcoe CoA€cpiKaHuE 3alaHUA:
OTBeTHTH Ha BOITPOCHI TECTA

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HATh: TEXHOJIOTUH MAPAJLIENBHOIO
IIPOrpaMMHUPOBaHUS

1.Vxaxure pynkuuto MPI cunxponHnoii
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 co3zniatorcss MPI-nporpammsr?

SPSD

*SPMD

MPSD

MPMD

4 Hanpumep, eciu 3-i MpoIiecc MmochbuIaeT 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.®@yukuus MPI_Send 6noxupyeT BrI3BaBLIMI €€
IIPOLIECC /10 TEX NOP MOKA TOCHUIAEMBIE TaHHBIE:
He OyAyT MOJy4YeHbI MoJTyyaTeIeM

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, ecli UX npuHuMaeT GyHkius 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.Kakoii pyHKIMEH MOKHO IPOBEPUTH, MOCTYMUIO JIX
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.YUTo mOo3BOJMIIO MPEOA0JIETh OTpaHrueHue [ umoressl
MuHckoro?

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

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

Onucanue MIKAJbI OLlEHUBAHUS :

Ouyenxa: 5
Huosienuii 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: OueHka "ya0BIeTBOPUTEIHLHO" BBICTABISCTCS
€CITH 3aJIaHUE MTPEUMYIIIECTBEHHO BBITIOJTHEHO

Oyenka: 2




Onucanue XapakmepucmuKu 6blNOJIHEHUSl 3HARUA.! OI_IGHKa "HCYI[OB.HCTBOpI/ITCJIBHOH BBICTABJIACTCSA
€CJIK 3aJaH1EC BBIITOJIHECHO HEBCPHO UJIU IMPEUMYIIECCTBEHHO HE BBIITIOJTHEHO

KM-2. 3amura JIP Nel

®opmbl peaau3anum: 3aiuTa 3aJaHUA

Tun koHTpoaBLHOrO0 Meponpusitus: Jlabopatopnas padora

Bec koHTpOobHOr0 Meponpustusi B BPC: 20

IIpoueaypa npoBefeHHsi KOHTPOJIbHOIO MepoNnpusTHA: BblnonaHeHue 3amaHus 1abopaTopHON
paboThl HAa IEPCOHATILHOM KOMITBIOTEPE

KpaTkoe cogep:kanune 3a1aHus:
Brimonauts 3a1anue 1abopaTopHO pabOTHI M 3aLIUTUTE €T0

KoHTposbHbIe BONPOCHI/3a1aHUA:

3HaTh: OCOOCHHOCTH pa3pabdOTKU 1.Kakue koappunmeHTs YCKOPEHHsI y Bac MOTyYHINCH U
napajulelbHBIX  TPOrpamMM  JUIs noyemy?
BBICOKOIIPOU3BOJIUTENIBHBIX CUCTEM 2.Kakum 06pa3om k03 PHUIIMEHT yCKOPSHHSI 3aBUCUT OT

pa3Mepa MaccuBa u nouemy?

3.Yto BBI ceNaIH B IPOTrpaMMe, YTOObI YBETUYUTh

K03 HULIUEHTHI yCKOpeHus?

4.Kakue BapraHThI BBIIIOJIHEHUS (Cpeau
WCIOJIb30BaHHBIX BaMH) Balllel TPOrpaMMBbl Ha
BBIYHCIIUTENBHON cucTeMe /ISl KaX/10r0 3Ha4eHUs! N Bbl
CUMTAETE JIYUIIUM U NoYeMy?

3HaTh: TEXHOJIOTUH MapaJIEIbHOIO 1.Yro Takoe MPI?

NpOorpaMMUpPOBaHUs 2.Yto takoe moaenb SPMD kak B3auMOAeiCTBYIOT
MIPOLIECCHI B ATOW MOJIE€H?

3.KaxoBa ctpykrypa MPI-nporpammei?

4.Yto Takoe IByXTOUEUYHbIE NIepeaaun JaHHbIX B MPI,
KAaK ¥ KaKUMU CPEJICTBAMU MX OPraHU3yIOT?

YMmeTs: pa3pabaTbIiBaTh 1.BeinonuuTe 3aanue sadoparopHoil padotel Nel
napajjielbHble  aJrOpuTMBl U
IporpaMMbl Al CHUCTEM  C
pacupenenEHHON NaMsAThIO

YMmeTs: pa3pabatbiBaTh u 1.3amurture nabopatopHyto padoty Nel u orBere Ha
OTJIaKUBATh IPOrpamMMBbI B JIOMIOJTHUTEIBHBIE BOIPOCHI MPENOAaBaTes
crangapre texHosorua MPI 2.00BsICHUTE aNTOPUTM paclpeaeseHus JaHHbIX 10

Iponeccam peaJ'II/ISOBaHHBII‘/JI B Ballen nporpamMmme

OnucaHue MKaJbI OLleHUBAHUS:

Ouyenka: 5
Huorcnuii nopoe evinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapaxmepucmuxu vinoineHus snanus: OueHka "oTIMYHO" BBICTABIISETCS €CIU 3aJaHHe
BBITIOJTHEHO B MTOJTHOM 00bEME WITH BBITIOJTHEHO MPEHMYIIIECTBEHHO BEPHO

Oyenka: 4
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 60
Onucanue xapaxmepucmuxu evinoineHus snanus: OneHkKa "XopoIo" BEICTABISIETCS CIH
OOJIBIIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHE JUTS PEIICHUS 3a]1a9

Oyenxka: 3
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 50

10




Onucanue xapakxmepucmuxu evinoaneHus snanus: OueHKa "y10BIETBOPUTENIBHO" BHICTABIIAETCS
€CIIM 3aJJaHue MPEUMYIIECTBEHHO BBITOJIHEHO

Oyenka: 2

Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHka "Hey10BIETBOPUTEILHO" BBICTABIIACTCS
€CJIM 3aJ]JaHUE BBIMIOJIHEHO HEBEPHO WJIM MTPEUMYIIIECTBEHHO HE BBIITOIHEHO

KM-3. 3amuTra JIP Ne2

®opmbl peaau3anmnu: 3aiuTa 3a1aHus

Tun KOHTPOILHOT0 MeponpusiTus: JlaboparopHas padora
Bec konTpoabHoro meponpusitusi B BPC: 35
IIpouenypa nmpoBeaeHus KOHTPOJIbHOIO0 MepoONpusiTUsi: BrimonHeHue 3agaHus J1abopaTOpHOU

pa6OTBI Ha NEPCOHAJIbHOM KOMIIBIOTEPEC

KpaTKOC CoA€cpKaHMuE 3alaHUA:

BreinmonHuTh 3aganue J'Ia60paT0pH0ﬁ pa6OTBI U 3allIMTHUTH €TI0

KoHTpoJibHbIe BONIPOCHI/3aJaHUA:

3HaTh: OCOOEHHOCTH pa3paboTKu
MapajulebHBIX  TpOrpamMM ISt
BBICOKOTIPOU3BOIMTEIBHBIX CHCTEM

1.3a cuéT uero Bbl NOTYUYMIIH (HE MOJIYUUIIN) YCKOPEHHE
BBIIIOJTHEHUS Balllel IPOrpaMMbl HCIOJIb3YIOLIEH
OTJIOKEHHBIE HEOJIOKUPYIOUIHE Nepeaay JaHHbIX?

3HaTh: CIIOCOOBI W TEXHOJIOTHUU

1.Yem oTnnyaroTcs OIIOKUPYIONIUE U HEOJIOKUPYIOLITHE

OpOrpaMMHUPOBAaHUsL  CHCTEM  C nepeaayy JaHHbIX?

oOuieit U pacnpenenéHHou 2.Kak mpoucxoauT IByXTOYeUHAas OTIOKEHHAS

HaMsThIO HeOJoKMpYyoLIas epeayda JaHHbIX?
3.Kak no-Bamemy OyJeT pa3au4aTbCs BbIIIOJHEHHUE
Balllel IpPOrpaMMBbl Ha CUCTEMaXx pa3HbIX kiaccoB? Yto,
BO3MOJKHO, BaM B BaIlllel IporpaMMe PUAETCS
IIOMEHSITH?

YMmeTs: pa3pabaTbiBaTh 1.BeinonHuTe 3a1anue nabopatopHoit paboTer Ne2

napajjielibHble  aJrOpuTMBl U

IporpamMmel ~ JUlsl  CHCTEM  C
pacupenenEHHON NaMsAThIO

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

1.3amutuTe maboparopuyo padoty No2 u oTBeTe Ha
JIOTIOJTHATENBHBIE BOIIPOCHI IPENO1AaBATENS

2.Ilosicaute AIl®-rpad anropurma 00pabOTKU JAHHBIX U
MOKaXXUTE Ha HEM BO3MOXHBIE BAPUAHTHI YCKOPEHHUS 3a
cuéT (POHOBBIX Iepenay

3.Kax Bbl ONTUMHU3UPOBAIN BBIYMCIECHUS B Ballel
nporpamme?

4.Kak BbI 000CHOBAJIM HAa4aJI0 MOCHUIKH/TpUEMa TaHHBIX
JTAaHHBIX U UCIOJIb30BaHKE (MIO3UIIMOHUPOBAHUE)
(GyHKIMN 0KUTaHUS OKOHYAHUS?

5.I1loyemy BBI HCIIOIB30BAIH JJI XPAHEHUS
MIPOMEKYTOUHBIX TaHHBIX UMEHHO 3TH MacCUBHI (110
nporpamme)?

6.EcTb 11 BO3MOXKHOCTB YJIYYIINUTh Bally IPOrpaMMy U
nouemy? Kak MOXHO yJIyqminTs?

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 xapaxmepucmuxu evlnoinenus 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 "ya0BIeTBOPUTENILHO" BBICTABIIACTCS
€CITH 3aJIaHUE MPEUMYIIECTBEHHO BBITIOJTHEHO

Oyenka: 2

Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHka "Hey10BIETBOPUTEILHO" BBICTABIIACTCS
€CJIM 3aJ]JaHue BBIMIOJHEHO HEBEPHO WJIM MPEUMYILIECTBEHHO HE BBITTOJIHEHO

KM-4. 3amura JIP Ne3

@opMbl peaau3anun: 3amnTa 3a1aHus

Tun KOHTPOABLHOT0 MeponpusiTus: Jlaboparopras padora
Bec kouTposabHoro meponpusitusi B BPC: 15
IIpouenypa nmpoBeaeHus KOHTPOJIbHOTO MepPONMPUATHs: BrimoiHeHue 3aqaHus J1abopaTOpHOU

pa6OTI>I Ha IICPCOHAIIbHOM KOMIIBIOTCPC

KpaTKOC Cod€cpiKaHME 3aJaHUsA:

BreinmonHuTh 3aganue J'Ia60paT0pH0ﬁ pa6OTBI U 3allIMTHUTB €TI0

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: OCOOEHHOCTH pa3paboTKu
MapajuleIbHBIX  TpOrpamMM ISt
BBICOKOITPOU3BOJIUTENBHBIX CHCTEM

1. Kakue 3naueHus K03((PUIMEHTOB YCKOPEHUS y Bac
MOJIYYUJIUCH U TTOYEMY?

3HaTh: CIIOCOOBI W TEXHOJIOTHH

OpOrpaMMHUPOBAaHUSL  CHCTEM  C
oOmeit U pacnpenenéHHou
NaMsThIO

1.Yro Takoe OpenMP?

2.em OpenMP otnuyaercs or MPI?

3.Kakue nupextuBsl OpenMP BbI 3HaeTe?

4.Yro nenaet knay3a schedule, uem oTnnyaercs xapakrep
BBIUYMCIICHUH Npu napameTpax static u dynamic?

5. 217151 cucTeM KakHMX KJ1acCOB MOJIXOAMUT
nporpamMmMupoBanure Ha OpenMP?

3HaTh: YCTPONCTBO W MPHUHLMUIIBI
paboThI COBPEMEHHBIX
MHUKPOIPOILIECCOPOB U
BBIYUCITUTEILHBIX Y3JI0B

1.YTto Takoe CUCTEMBI ¢ O0IIEl NaMIAThbI0 U KaKUE OHU
OBIBAIOT?

3HaTh: NOAXOAbI K HCIIOJIL30BaHHIO
COBPEMEHHBIX armapaTHbIX
cpeanctBa  u matpopMm s
BBICOKOIPOU3BOIUTEIIbHBIX
BBIUHCIICHUH

1.Kak n3menumics ko3ppuineHT ycKopeHus, Koraa
YHCJIO MOTOKOB CTaj0 OOJIbIlle YKHCHa sAep U MovYeMy?

YMers: pa3pabaTbiBaTh
napajjielbHble  aJroOpuTMbl U
IpOrpaMMBbl JJIsi CUCTEM € 0O1Iei
NaMsIThIO

1.BemonnuTe 3amanue nabopatopHoit padboTer Ne3

pa3pabaThiBaTh u
IPOTPaMMBbI B

YMmers:
OTJIA)KUBATh

1.3amutuTe maboparopuyro padoty Ne3 u oTBeTe Ha
JIOTIOTHUTEJIHHBIE BOPOCHI MPET01aBaTeNs
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cranaapte Texnojgoruu OpenMP 2.Pacckaxxute 0 peaTM30BaHHBIX Y Bac aIropuTMax
BBITIOJTHEHUS MTApAJUIETBHBIX 00JIACTEH MPOrpamMMBbl
3.IlocTapaiiTech ONnpeaeanuTh JIyqIInil BApUAHT
WCIIOTHEHUS TPOrpaMMBbl J1s 3HaueHus: N, yKa3aHHOTO
npenojaBaTesieM

Onucanue MIKAJbI OICHUBAHUSA:

Ouenka: 5
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapakmepucmuku binonenus 3nanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIU 3aJJaHue
BBITIOJTHEHO B MTOJIHOM 00'bEME WIIH BBITIONHEHO MPEUMYIIIECTBEHHO BEPHO

Ouenka: 4
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 60
Onucanue xapakmepucmuku ebtnoanenus 3uanus. OueHka "Xopomio" BbICTABISAETCS €CIIN
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHE JUISI PEIICHUS 3a]1a9

Oyenka: 3
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 50
Onucanue xapakmepucmuxu evlnonenus 3Hanus: OueHka "yJoBIETBOPUTEIBHO" BbICTABIISAETCS
€CJIM 3aJJaHUE TIPEUMYIIIECTBEHHO BHITIOJIHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenusi snanus: OTNeHKa "HeyIOBICTBOPUTEIIEHO" BEICTABIISCTCS
€CIIM 3a/IaHUE BBITIOJTHEHO HEBEPHO MJIM MPEUMYIIECTBEHHO HE BBITOIHEHO

KM-5. 3amura JIP Ned

®opMmbl peanu3anmu: 3alinTa 3a1aHus

Tun koHTpoaBLHOr0 Meponpusitus: Jlabopatopuas padora

Bec koHTpOIbHOrO Meponpusitusi B BPC: 20

IIpoueaypa npoBeeHusi KOHTPOJIbHOTO MeponpusiTusa: BrnoigHeHWe 3amaHus 1adopaToOpHON
paboThI Ha MEPCOHAIILHOM KOMIIBIOTEpPE

KpaTKOC CoA€cpKaHUuE 3alaHUA:
Brinonsuts 3amanue Ha60paTOpHOI>’I pa6OTBI " 3allIUTUTH €T0

KoHTpoJibHbIE BONIpOChI/3aJaHUA:

3HaTh: OCOOEHHOCTH CTPYKTYp H 1.91o takoe CUDA?

OPUHLMIOB  (YHKIIMOHUPOBAHUS 2.Kakue otimuust GPU ot CPU? Yto Takoe host u

BBIYHCIIUTENBHBIX ~ CHCTEM  H device?

KOMITOHEHTOB TUTSt 170'¢ 3.KakoBa ctpykrypa u coctaB GPU?

3P HEKTUBHOTO HCTIOJIb30BAHUS 4.Kakwue Buasl namatu umetorcst y GPU u ux
Ha3Ha4YeHHe?

5.Yro Takoe sapo? Onucanue v BbI30B sapa?

6.Uto Takoe grid, Bapn? Kak BBITIOIHSIIOTCS TOTOKU Ha
GPU?

7.Kak naeHTuuuupyroTcs MoTOKH, YTO Takoe 010K?
8.Kakas no Bamemy peanuzauus nporpamMmmel Ha GPU
sBisieTcss HanOosee 23GGEeKTUBHON U ToYemy?

3HaTh: YCTPOWCTBO MW MPHUHIIMIIBI 1.Pacckaxwure, r1ie (B KAKUX CHCTEMax) U Kak
pabOThl BBIYUCIHUTEIBHBIX CHCTEM MIPUMEHSIOTCSI CPEJICTBA YCKOPEHUS BEIYMCICHUN U B
BBICOKOH IIPOU3BOAUTEIILHOCTH KaKHUX CUCTEMaX KaKHe.

2.Pacckaxkure, rje (B Kakux cucTeMax) U Kak
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MIPUMEHSIOTCS] YCKOPHUTENH. B Kakux cuctemax u Kak
npumenstorcss GPU-yckopurtenu?

YMeTh: pa3pabaTbiBaTh aITOPUTMBI 1.BeimonnuTe 3amanue gsabopatopHoit padboThr Ned

u nporpammsl uig cuctem ¢ GPU

YMeTs: paspabaThIBaTh u 1.3ammuTuTe 1abopatopHyto padoty Ned u oTBeTe Ha
OTJI&XKUBATh MpOrpaMMbI B JOTIOJTHUTEIBHBIE BOIPOCHI MTPENO01aBaTelIs

crannapre Texnonorun CUDA s 2.IlosicHUTE AJITOPUTM MOATOTOBKH U BHI30Ba (PyHKIIUHU-
cucteMm ¢ yckoputensamu GPU saapa

3.IlosicauTe anropuT™ 00pabOTKH JaHHBIX B (DYHKITHH-
SJIPE U PACIIONOKECHHE TAHHBIX B MTAMSITH

4.IIpoBeauTte CpaBHEHHE 1O BPEMEHU BBITTOJITHEHHUS
peanuzauuu nporpamm Ha CPU u GPU, o0bscaute
pe3yabTaT CPaBHEHHUSI

Onucanue MKAJbI OICHUBAHUA:

Oyenka: 5
Huoicnuii nopoe sevinonnenus 3a0anus 6 npoyenmax: 10
Onucanue xapakmepucmuku blnoanenus 3nanus; OueHka "oTIMYHO" BBICTABIISIETCS €CIIU 3aJJaHue
BBITIOJIHEHO B MOJIHOM 00BEME HJIM BBIITOTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 60
Onucanue xapakmepucmuxu evlnonenus 3Hanus: OueHKa "Xopouo" BEICTaBISAETCS €CIu
OOJIBIIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHE JISI PEIICHUS 3a]1a9

Oyenka: 3
Huoicnuti nopoe evinonnenus sadanus 6 npoyenmax.: 50
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OueHKa "yJ0oBIETBOPUTEIBHO" BBICTABIISAETCS
€CJIM 3aJ]aHUE TIPEUMYIIIECTBEHHO BHITIOJIHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenus snanus: OTNeHKa "HeyIOBICTBOPUTEIILHO" BEICTABIIICTCS
€CJIM 3aJJaHUE BBIITOJIHEHO HEBEPHO UJTU MIPEUMYILIECTBEHHO HE BHITIOJIHEHO
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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 cucremsl FFS. CtpykTypa katanora FFS.
BsaunmonetictBue mporeccos ¢ (aitnamu pazueix OC.

2. Tloncucrema ynpaieHus NamsThi0. OYHKIIUH MTOJACUCTEMBI YIIPABICHUS aMATHIO.
Crpareruu noicucTeMbl yIpaBiieHUs MaMATh0. CTpaTeruu 3arpy3ku pasaenos. CTpareruu
pa3MelIeHUs] pa3/IesioB, JOCTONHCTBA U HELOCTATKH. MeTOo bl TPaHCIISALUU a/IpECOB.

3. 3anmaua. Co3maiiTe IBa mporecca - MOTOMOK U Ipeaok. [Ipenok 3abupaet nHPpOpMALUIO U3
¢aiina u nepegaer ee NOTOMKY, KOTOPBIH BBIBOAMT 3allMCH Ha 3kpaH. OKOHYaHHE PabOThI IO
KoHITy (haiina. [y mepenayn TaHHBIX UCTIOIB3YUTE Pa3ACiIIeMyIO TaMsITh.

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

L Ilepeuens Komnemenyuil/uHOUKaAmMOpPoO8 u KOHMPOAbHBIX 60NPOCOB NPOBGEPKU PE3YIbHAN 08
0CBOCHUA OUCUUNTUHDL

1. Komnerenuunst/Uuankarop: UJ1-1lonk-2 JleMoHCTpHUpyeT 3HaHHE COBPEMEHHBIX
MH()OPMAITMOHHO-KOMMYHHKAIIMOHHBIX U UHTEJUIEKTYaIbHBIX TEXHOJIOTHI, HHCTPYMEHTAIBHBIX
cpell, MPOTrpaMMHO-TEXHUYECKUX MIATHOPM sl pelieHus 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 MPI. Unentudukanus B8 MPI. Lenu paspaborunkoB MPI. Knaccudukanus
¢ynkuuit MPI. Ctpykrypa MPI nporpammsl. [Ipumep nporpammsl
3.Crangapt MPIl. Onepauun noaaep;xuaeMble u HenoaepxkuBaembie B MPI.
Wnentuduxanuu B MPI. JIByxToueunsle nepeaaun B MPI (Buabl nepenad u GyHKIUHU IS
MIOCBIIOK 1 IPpUéMOB coobmennit). [IpuMeps! opranu3anuu nepenad
4 I'pynnsl porieccoB 1 o0nactu cBsizu B MPI. Oneparuu ¢ rpynnamu nporeccos. Jlo6aBienue
U y/IaJIeHHe TPYII, JJOTHUECKUE oTeparyy, GyHKIIUU | TPUMEPHI
5.Crannapt OpenMP. Unentuduxarmus B OpenMP. Cxema Beimosnnenust OpenMP nporpamMmel.
3amanue mapauiebHBIX 00nacTei mporpaMMbl. OTIpeiesIeHne U 3a/1aHUe YMCiIa TTIOTOKOB.
YacTHble 1 00IIME JaHHBIE B MapajuIeIbHON 001acTu

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

Hatb (chopmynupoBarts) onpeaenenue OpenMP
Bepnsrii otBer: OpenMP (Open MultiProcessing) - crangapt st IporpaMMUPOBAHHS HA
MacIITaOUPYEMBIX MYJIbTHUIIPOILIECCOPHBIX CHUCTEMaX ¢ 0OLIeH MaMAThIO

3.Yro rakoe CUDA?
OTtBeTsI:

Hatb (cpopmynuposats) onpenenenue CUDA
Bepwnsriii orBeT: CUDA (Compute Unified Device Architecture) - anmapaTHo-
MIPOrPaMMHBIN KOMILIEKC /Il UCTIONB30BaHUs TpadUIeCKUX MPOIECCOPOB B KAYECTBE
COIPOILIECCOPOB K HEHTPATILHOMY MPOLIECCOPY (151 YCKOPEHUS BHIYUCICHUHN WU
00pabOTKH JTaHHBIX)

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

Bonpocel, 3a1anns
1.iByxToueunsie nepenaun B MPI. Opranu3zamus O10KHPYIOMNUX B HEOTOKUPYIOLIHX
HOCBUIOK/TIPpUEMOB cooO1ieHni. DyHKIMK (OCHOBHBIE U BCIIOMOIaTeNIbHbIE), HCIIOJIb3YEeMbIe
npy HeOJIOKUPYIOMIMX IMOChUIKAxX U npuéMax. [lpumepsr
2. 1Byxtoueunsle nepenaun B MPI. Opranu3zaius 0TJI0K€HHBIX TOCBUIOK/TIPUEMOB
coob1eHnii. yHK1MN (OCHOBHBIE M BCIIOMOTATEIbHbBIE), UCIIOJIb3YEMBIE ITPH OTIOKEHHbBIX
nocelIKax U npuémax. [Ipumeps! UCTIONIb30BaHUS
3. Tunb! nanaeix B MP| porpamMe. CTpyKTYpHUpOBaHHBIC JaHHBIC, BHJIBI U CTIOCOOBI X
nepeaaun. [lepegaua cTpyKTypupOBaHHBIX JAHHBIX C COCPEIOTOUYECHHBIMU 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. Buasr obnacteit cBsizu. Onepanuu ¢
MHTPaKOMMYHHKaTOpaMu (pyHKIMH U IpUMEpPHI). IHTEpKOMMYHUKATOPbI
6.Crannapt OpenMP. YactHble n ob1mue 1aHHbIe B apauienbHoil obnactu. Kiayssl
YIIPaBJICHUS COACPKUMBIM YaCTHBIX MepeMeHHbIX. CITocoObI pactpeneeHus: BBIMUCICHUN 110
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 cpencTBa cuaxponusanuu B OpenMP
9.MHorosaepHble MUKpoIipoLeccopbl. [IyTu 1 crocoObl MOBBIIEHNS TPOU3BOIUTETLHOCTH
COBpPEMEHHBIX MUKpoIpoleccopoB. Kiaccuduxanyss MHOros1€pHbIX MUKPOIIPOIIECCOPOB
10.MHuorosinepHble MUKpomnpoleccopbl. Kiaccuduxanys MHOTOsSAepHBIX MUKPOIIPOLIECCOPOB.
MHorosinepHbie Mukpornporueccopst pupm IBM, Intel u AMD, cpaBHeHHE X apXUTEKTYD,
CHOCOOOB U TOMOJIOTHH COeTMHEHNUS
11.MHuorosnepsbie MUKpoIpoeccopbl. CriocoObl MOBBILIEHUS TPOU3BOAUTEILHOCTH
COBpEMEHHBIX MUKponpoueccopos. [Iporeccopst pupm Intel, SUN u anbsiaca ST
12.MHuorosiiepabsie MUKportiporieccopbl. Kimaccudukarus MHOTOSIEPHBIX MUKPOTIPOIIECCOPOB.
Hcnonb3oBanue rpapudeckux yckoputeneit NVIDIA. Konnenmms CUDA
13.VierpanoproBas (UPA) apxutektypa. Cepepst 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 BRIYHCIUTENbHBIX 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.Berunciuresnbnbie cucteMsl cemeiictBa IBM Blue Gene. ITapamerpsl cuctemsl IBM Blue
Gene/L. Y3usl (Buzb! y3ioB) cuctembl IBM Blue Gene/L. Ctpykryphas cxema BLC ASIC.
CrpykrypHbie koMmonenTsl cucremsl |BM Blue Gene/L. Komtektususie nepenaun B IBM Blue
Gene/L. Buemnaue cetu u ux noaxitouenue. 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. Konduryparus ropossix kode. 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
IEJIOUMCIICHHBIX AJIEMEHTOB C Hayajia BTOPOH CTPOKU MAacCUBa A U MPUEM ITHX DJIEMEHTOB B
OJIHOMEpHBI MaccuB B B mepBoM mporecce
OTBeTHI:
HeoOxoaumo Hamucath Ha s3bike Cu 1Be pyHKimu MPI (mocbuiku u npuéma) cooouieHus
Bepnsrii orBer: MPI Send(&A[2][0],5,MPI INT,1,...) MPI Recv(B,5,MPI INT,3,...)
2.Hamummre nupekTuBy 0003HaYeHHs mapaienbHoi 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
Bepusriii oTBet: #pragma omp parallel private(X)
3.Kakas TexHonorus 6osee nNpeAnoYTUTEIbHAs MPU CO3aHUN IPOTPAMM I MHOTOSIACPHBIX
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
mw1atGopm UHPPACTPYKTYphl HHPOPMAILIMOHHBIX TEXHOJIOTUN, BUIOB, HA3HAYEHUSI, ApXUTEKTYpPHI,
METO/I0B pa3pabOTKH U aIMUHUCTPUPOBAHUS IPOrPAMMHO-aNapaTHBIX KOMIIEKCOB 00BEKTa
poeCCHOHAIBHON e TENHHOCTH

Bonpocel, 3aganus

1.BricokonpousBoauTenbHbie Beruucautenbubie cucteMbl (BBC). Llenu n obnactu
npumeHenus BBC. [Ipo6iembl pa3BUTHSI MHOTOIIPOLIECCOPHBIX BHIUMCIUTEIBHBIX CUCTEM.
3akoH ['pomra. I'mnore3a Munckoro. 3akoHbsl Amaana

2 .KonnextusHsle nepenaun AanHeix B MPI. Buasl konnekTuBHbIX onepanuii. 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. TpeboBanus, 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 Berancaurenbubie cuctemsl (PBC) na ITJIMC. Konmenius,
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 Amana GopMyJioil U MOSICHUTH €r0 CII0BaMU
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 CUCTEMBI
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 ¢
pacrnpenenénuon naMaTeio (1), B KOTOpoi, MpOIEeCCOPHBIE MOAYIIH MPEICTABIISIOT 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, umeromue 10ocTyn K (pu3uYecKu o0mIeH 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 MaMSTH, IIPH 3TOM OH MPEJOCTaBISAET 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, YETKO CHOPMYIUPOBAHHBIE OCOOCHHOCTH NMPAKTUYCCKUX PEIICHHIH

Ouyenka: 4
Hudicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 60
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Onucanue xapaxmepucmuxu vinoineHus sHanus: Pabora BeIIOTHEHA B paMKax "6a3oBoro"
ypOBHS. BONBIIMHCTBO OTBETOB JJaHbl BEPHO. B yacTu MaTepuana ecTh He3HAUUTEIbHbIE
HEJIOCTATK!

Ouenxa: 3
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 50
Onucanue xapaxmepucmuxu 6vlnoineHus 3Hanus: PaboTa BeINOJHEHA B paMKax "Moporosoro”
ypoBHsi. OCHOBHAsI 4acTh 33/IaHUs BHITIOJTHEHA BEPHO. HA BOMPOCHI YTIIIYOJIEHHOTO YPOBHS

Ouenka: 2
Onucanue xapaxmepucmuxu vinoiHeHus 3nanus: Pabora He BBIIIOJIHEHA WIX BBITIOJTHEHA
MPEUMYIIIECTBEHHO HEMPABUILHO

II1. IIpaguna évicmaegnenus umo2o80i OYeHKu no Kypcy

Onenka ompexensiercss B cooTBeTcTBUM ¢ llonoxxkeHnem o OalbHO-PEHTHHIOBOM cHUCTEME AJIs
ctynentoB HUY «MDW» Ha ocHOBaHMHM CEMECTPOBOM M 3K3aMEHAIIMOHHOM COCTABIIAIOIINX
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