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1. IEJIX1 U 3AJTIAYY OCBOEHMU A JUCHHUITJIMHBI

HCJIL OCBOCHUS JUCHUIIIIMHBI — (bOpMI/IpOBaHI/Ie 3HaHHI>i, YMCHI/Iﬁ M HABBIKOB B PCIICHHHU 3aJad
HUCCICIOBAaHUA N UCIIOJIb30BaHUA BbIYHUCIINTCIBHBIX CUCTCM.

33[{3‘11/12 HN3Yy4YCHHUC MMOHATHIHHOTO amnrmapara IMCHUIIIMHBI, OCHOBHBIX TCOPCTHUYCCKUX TOJIOK CHUM
U MCTOHOB, IIPUBHUTHEC HABBIKOB NPUMCHCHHA TCOPCTHUICCKUX 3HAHUI AJI pCIICHUA PAaKTUYCCKUX 3aaa4d
IMIPUMEHCHUA IapalVICIIbHBIX BBIYUCIUTCIIBHBIX CHCTEM, HCCICAOBAHUC KJ'IaCCI/I(bI/IKaI_[I/II/I 1 THIIOBBIX
CTPYKTYP COBPEMCHHBLIX BBIYUCIIUTCIIBHBIX CUCTCM, OCHOBHBIX IIapaAvurM IapaljiICJIbHOI'O IMpOoTrpaMMHUpO-
BaHUs, TCOPETHYCCKUX OCHOB IMPOCKTUPOBAHUA ITapalJICJIbHBIX aJITOPUTMOB, MOI[CJ'IGﬁ, HCIIOJIb3YHOHIUXCA
IIpH aHaJIU3€ U MPOCKTUPOBAHHUU BBIYUCIUTCIIBHBIX CUCTCM.

2. MECTO JUCIUMIIJINHBI B CTPYKTYPE OI1 BO

JuctunnuHa «BelUMCAUTENbHBIE CHCTEMBD) OTHOCUTCS K 00513aTeNbHON YyacTu mporpammsl. J{aH-
Hasl JUCLMIUIMHA Y4acTBYyeT B popmupoBanuu oduienpodeccruonanbubix komnereniuii OIIK-1 u OITK-5.
JIist u3ydeHHs TaHHOW TUCIUTUIMHBI HEOOXOAMMBI 3HAHUS, YMEHUS W HABBIKU, (OPMUpPYEMBIC TIPEIIIIe-
CTBYIOILIEH AUCUMILTUHONW MaTeMaTuuecKrue METOIbl aHAIHN3a CIIOKHBIX CUCTEM.

[lepedyeHpr moOCHEQYIONIUX AUCIMUILUIMH, JJII KOTOPBIX HEOOXOJUMBI 3HAHUS, YMEHHUS W HAaBBIKH,
dbopMupyeMbie TaHHOW JUCIUILTHHOMN:

- [IporpamMmmHOE oOecrieueHrne aBTOMATU3UPOBAHHBIX CHCTEM;

- Hayuno-uccnenoBarennckas pabora.

3. TPEBOBAHUA K PE3YJIBTATAM OCBOEHUS JUCHUIIJIMHBI

OcBoeHue QUCHUIUIMHBI HalpaBieHO Ha (hOpMUPOBAHHE HJIEMEHTOB CIEIYIOIUX KOMIETEHIMN B
cootBeTcTBUM ¢ PI'OC BO 1 OIl BO no nanHOMy HampaBJIEHUIO MTOATOTOBKH.
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IlepedyeHb MIaHMPYyeMBbIX Pe3yJbTATOB 00YUYEeHHUS MO0 JUCHMUILIMHE (MOIYJII0), COOTHECEHHBIX
¢ HHAMKATOPAMH JOCTHKEHUSI KOMIIeTeHH

Crioco0eH caMoCTOsI-
TENBHO PUOOPETATH,
pa3BHUBATh U PUMECHSTh
MaTeMaTH4YeCcKue, ecTe-
CTBEHHOHAyYHBIE, CO-
UAJIbHO-
SKOHOMHUYECKHE U TIPO-
(heccuoHabHBIE 3HAHUS
JJISA pCH_ICHI/Iﬂ HCCTaH-
IlapTHLIX 3ajgad, B TOM
YHciie B HOBOM WX HE-
3HAKOMOM Cpese U B
MC)KZ[I/ICHI/IHJ'II/IHapHOM
KOHTEKCTE

YCCKUC, CCTCCTBCHHOHAYYHBIC, COLIU-
aIbHO-?KOHOMUYECKHE U Mpodeccu-
OHAJIbHBIC 3HAHUWA U1 PCIICHUA HC-
CTaHJapTHBIX 33/1a4, B TOM YHCJIE B
HOBOW WJIM HE3HAKOMOM CpEZE U B
MEXIUCIUTUTMHAPHOM KOHTEKCTE

Komnerennus NHaukaTopbl 10CTHKEHUS] KOMIIe- Pe3yabTaTsl 00yueHus
TEeHUHH
OIIK-1. OIIK-1.1. [IpuoOperaer MaTeMaTu- | 3HACT: TECOPETUUCCKHIE OCHOBBI IMPOCK-

TUPOBAHUS U UCCIIEA0BAHNS BBIYNCIIHU-
TEJIbHBIX CUCTEM U NapajljIeIbHBIX aJjl-
TOPUTMOB

Ymeet: npuoOpeTaTb HOBbIE TEOPETH-
YEeCKUE 3HAHUS NPU PELICHUH 3a/1a4
IPOEKTUPOBAHMS U UCCIIEJOBAHUS BbI-
YUCJIUTENIbHBIX CUCTEM U Mapajuielib-
HBIX QJITOPUTMOB

Brnaneer: HaBbIKaMu IPUOOpETEHUS
HOBBIX 3HAHUH NPU NPOEKTUPOBAHUU U
VCCJIEIOBAHUY BBIUMCIUTENbHBIX CU-
CTEM U NapajuIeJIbHbIX aJITOPUTMOB

OIIK-1.2. Pa3BuBaeT MmaremMarmnye-
CKH€, €CTECTBEHHOHAYYHBIE, COL[U-
aITbHO-9KOHOMUYECKHE U Mpodeccu-
OHAJIbHBIC 3HAHUS JJIs PEIICHUS He-
CTaHJApTHBIX 3aJ1a4, B TOM YHCJIC B
HOBOW WJIM HE3HAKOMOM Cpelie U B
MEXIUCITUTITMHAPHOM KOHTEKCTE

3HaeT: MOJIETU U METO/IbI IIPOEKTUPO-
BaHUSI U UCCIICIOBAHMSI BBIUMCIIUTEIIb-
HBIX CUCTEM U NapasuIeIbHBIX allro-
PUTMOB

YwMmeer: pazpabaThiBaTh MOJIECIN U Me-
TOJIbl IPOEKTHUPOBAHUS U UCCIIEIOBAHUS
BBIYUCIIUTCIIBHBIX CUCTEM H I1apali-
JETbHBIX aITOPUTMOB

Brnaneer: Metonukoi pa3paboTKu MO-
neneil 1 MeTo10B MPOEKTUPOBAHUS U
Hucciea0BaHus BBIYHNCIIMTEIBHBIX CHU-
CTEM U MapajuIeJIbHbIX aJITOPUTMOB

OIIK-1.3. [IpumeHnsieT MaTemMaTnde-
CKH€, €CTECTBEHHOHAYYHBIE, COIU-
aTbHO-9KOHOMHUYECKHE U Mpodeccu-
OHaJIbHBIEC 3HAHUS JJIs PEIICHUS He-
CTaHJAPTHBIX 3aJ1a4, B TOM YHCJIC B
HOBOW WJIM HE3HAKOMOM CpEZE U B
MEXIUCITUTIITHHAPHOM KOHTEKCTE

3HaeT: METOI0JIOTUYECKYI0 OCHOBY
MIPOEKTUPOBAHMSI U UCCIIEJOBAHMSI BBI-
YUCIUTENbHBIX CUCTEM U Mapaljiesb-
HBIX QJITOPUTMOB

YMeeT: npuMeHSTh HOBbIE 3HAHUS MPU
MIPOEKTUPOBAHUM U UCCIIEJOBAHMS BbI-
YUCIUTENbHBIX CUCTEM U Mapaijiesb-
HBIX QJITOPUTMOB

Brnaneer: HaBbIKaMu IpUMEHEHUS Me-
TOJI0JIOTMUECKON OCHOBBI ITPOEKTHPO-
BaHUS U UCCIIEJOBAHUSI BHIYUCIUTENb-
HBIX CUCTEM U NapaJuIEIbHBIX allro-
PUTMOB
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CrocoGen pa3paba-
TBIBATh U MOJICPHH-
3MPOBATH MPOTPAMM-
HOE M armnapaTHoe
obecnieueHue nHPOP-
MAaIMOHHBIX U aBTO-
MaTU3HUPOBAHHBIX CHU-
cTeM

rpaMMHOE M anmapaTtHoe oOecreye-
HHe WHPOPMALMOHHBIX M aBTOMATH-
3UPOBAHHBIX CUCTCM

Komnerennus NHaukaTopbl 10CTHKEHUS] KOMIIe- Pe3yabTaTsl 00yueHust
TEeHUHH
OIIK-5. OIIK-5.1. Pa3pabarbiBaeT  mpo- | 3HAET: TEOPETUYECKUE OCHOBBI pa3pa-

OOTKH MTPOrPAMMHOTO U AIMapPaTHOTO
oOecrnieueHus Jyis napajjielIbHbIX BbI-
YUCIIUTCIIBbHBIX CUCTEM

VYmeet: pazpabarbiBaTh IPOrpaMMHOE U
anmapaTrHoe obecrieueHue i mapai-
JIENIbHBIX BHIYUCITUTENBHBIX CUCTEM
Bnaneer: Mmeroankoit pa3paboTku mpo-
TPaMMHOTO H allllapaTHOTo odecreye-
HUS JJ1s TapajieIbHbIX BBIYUCIUTENb-
HBIX CUCTEM

OIIK-5.2. MonepHusupyer mpo-
rpaMMHOE M ammapaTHoe olecriede-
HUEe WHPOPMALMOHHBIX W aBTOMAaTH-
3UPOBAHHBIX CHCTEM

3HaeT: TEOPETUUECKUE OCHOBBI MOJIEP-
HU3AlMK IPOrPaMMHOTO U alapaTHo-
ro o0ecre4eHus JUIsl apajljiesIbHbIX
BBIYMCIIUTEIbHBIX CUCTEM

YMeer: MOAEPHU3UPOBATh IPOrpamMM-
HOE U armnapaTHoe o0ecrieueHue s
mapalICJIbHBIX BBIYUCIUTCIIBHBIX CHU-
CTEM

BJ'Ia}IeeT: HaBbIKaMU MOJACPHU3AITNN
IPOTrPaMMHOTO U anmapaTHoro odecme-
YCHUA OJId NapauICJIbHBIX BBIYUCIINA-
TEJIbHBIX CUCTEM
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4. CTPYKTYPA U COAEPKAHUE JUCHUIIJIMHBI

CTpyKTypa AU CUMILIMHbBI:
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CHCTEMBI PTP PTP
OBO3HAYEHMUA:

Buabl npoMeskyTOUYHON aTTecTauuM (BUABI KOHTPOJIS):
DK3 - 9K3aMEH;

3a0 - 3a4eT ¢ OLCHKOM;

3a — 3auer;

Buawl pador:

KoHTakT. — KOHTaKTHast paboTa 00YJarOIIUXCs C MPET0aBaTENIEM;
Jlex. — NeKIMOHHBIE 3aHATHS;

JIa6.— nabopaTopHbie pabOTHI;

[Ip. — mpakTHYecKue 3aHATHS;

KPII — xypcoBas pabota (KypcoBoil MpoeKT);

PI'P — pacuetHo-rpaduyeckas padora (pedepar);

CP — camocTosTenpHas paboTa CTyJEHTOB;

3.6.— 00bEeM AMCUUIUINHBI B 3a4ETHBIX €MHUIIAX.
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Coaep:xaHue THCUMILIAHBI:

Ne HaumeHoBaHMe BUI0B 3aHATHI U TEMATHK, COJEePKAHUE

1 JlekumonHble 3agaTys - 9 mT. o 2 4Jaca.

1.1. ITonarue o BeuucnuTenbHOU cucreme. Ilapamnenusm. [lonsTe 0 napaaienbHON BHIYMCIN-
tenpHON cucteme. Knaccudukanus @nuana. Ee Hemocratku. Kiaccudukanus [xoHcoHa BbBI-
YHCITUTENBHBIX cucTeM kiacca MKM/I. BeruucnurenbHble CUCTEMBI C OOIICH maMaThio. Myib-
tunporeccoprl. CBorictBa. JloctonncTBa. Hemoctatku. IIpoGiemsl. [Ipumepsr cuctem. Boerdwuc-
JUTENbHbIE CUCTEMbI C HEOAHOPOJIHBIM JIOCTYHNOM K HaMSATH. BpUMCIUTENbHBIE CUCTEMBI C
pacnpeneneHHoi nmaMaTbio. MynbrukoMmibetorepsl. CBoiictBa. JloctounctBa. Henocrarku. IIpo-
6siemsl. [Ipumeps! cucreM.

1.2. BeruucnutenbHble KiacTepbl. [ MOpuIHbIE BEIYUCIUTEIbHBIE CUCTEMbI. | MOPUIHBINA BbIUKC-
mutenbHbld kiactep (I'BK) COMBU. Apxurekrypa, OCHOBHBIE XapaKTEPUCTUKU. APXUTEKTYpa
U OCHOBHBIE XapaKTEPUCTHKU BbIUMCIUTENbHBIX y310B I'BK u y3na ymnpaBnenus. Komangnas
obosouka bash. locryn k komanmnoi obosouke. [Iporpammer PUTTY u WIinSCP. OcHoBHbIe
xoman el Linux. Ckpunter bash. Menemxkep pecypcoB SLURM. ®yHKIMH, OCHOBHBIE KOMAH/IBI.
1.3. TIpoGiiema CHHXPOHU3AIMK HE3aBUCHMBIX MapaUIeTbHBIX MOTOKOB. OILleHKa MPOW3BOIM-
TEIbHOCTU BBIUYMCIUTEIBHBIX cHCTeM. [IMKoBas MpOM3BOAUTENHHOCTh. PeanbHas mpou3BOAu-
tenbHOCTh. Torm500. Ton50. Ilpumepsr cuctem. Onenka 3QQEKTHBHOCTH MapauIeIbHBIX alro-
putMoB. CpenHssi CTeNeHb Napajuien3Ma. Y CKOpeHHe MapajuiebHOro anroputMa. I dexkTus-
HOCTb HapasuiesabHoro anroputma. Ilorepu sddexTuBHOCTH MapanenbHbIX BHIUUCICHUH. 3aKOH
Ammana.

1.4. OpenMP. OcHoBHbIe cBeieHHs. KOMITUIIAIMS ¥ 3ayCK mporpamMMbl. MoJienb mapaiieibHON
nporpamMMbl. OcHOBHbIE AUPEKTUBBL. OCHOBHBIE (PyHKIMU. OCHOBHBIE NTEPEMEHHBIE OKPYKEHHUS.
Mogenb nansbix. JlokanbHble W 00mmMe nepeMmenHsie. [lapamnensubie 1ukibl. [lapannensHbie
UKIbl. ['oHKH. JIUpEKTUBBI U MEXAHU3MBbI CHHXPOHM3ALMH. 3aMEP BPEMEHU BBINOJIHEHUS Yy4acT-
Ka nporpaMMel. [Ipumepsl nporpamm.

1.5. MPI. OcHoBuble nousTHs. [TonaTue napamiensHoi nporpamMel. Onepanuy nepeaayu JaH-
HBIX M KOMMYHHUKaTOpbl. Tunbsl gaHHbIX. MHUIManu3anusa u 3aBeplleHue MapaieNbHbIX MPO-
rpamm. OrmpeneneHne KoJIMuecTBa M paHra mporeccoB. [lepenada u mpuem cooOuieHU Tuna
«rouka-Touka». OrnpeneneHre BPEMEHU BBINOJHEHUA. KOJJIEKTUBHBIE OINEpalMy MEpPeCchlIKU
naHHbIX. Pegykius. Komnumsinus u 3amyck nporpamm. [Ipumepst nporpamm. CpaBaenue MPI u
OpenMP.

1.6. CUDA. OcHoBHble noHsTHsA. OCHOBHBIE XapakTepuUcTUKHU BuaeokapTtsl B I BK COMDOBU.
Apxutektypa GPU. Cucrema namaru B GPU. Opranuzanusi BeluMciaeHud. BreinoiaHeHue mnpo-
rpammbl B CUDA. SInpo. Mogaens nporpammel 8 CUDA. Thread, block, grid. Berpoennsie niepe-
MEHHbIe. 3aMep BpeMEHH BBITIOJIHEHUs. PaboTa ¢ KoHCTaHTHOM mamsaThio. PaboTa ¢ pazaensemoit
namsaThio. bapeepHas cuaxpormsanus. CUDA. [Ipumepsr mporpamm.

1.7. Tunsl napamienu3ma (mapajuien3M HE3aBUCUMBIX 3a/1a4, apauieIn3M JaHHbIX, KOHBENep-
HBII TapaJjIeu3M. aITOPUTMHUYECKUN TTapajuien3M). 3epHUCTOCTh Mapauienusma. [IpumepHas
KJIaccu(uKalusl CpesiCTB MapajuledbHOTO NMPOrpaMMHpOBaHus. PacnapanienuBanue anukinye-
CKHMX YYaCTKOB TOCJIEIOBATEIbHON MporpamMMmebl (anroputMa). ['pad 3aBHCHMOCTEH MEXIy ore-
paTtopamu mporpaMmbl. Busbl 3aBucumocTteil. SpycHo-napaiiensHas ¢popma nporpammsl. [Tapa-
MeTpel B XapakTepuctuku AIID. [TocTpoeHue spycHO-mapaiebHOW (OPMBI MTPOTrpaMMBbI TIO
rpady 3aBucuMocteil. PacnapamienuBanue BelpaxkeHuil. PacnapannenuBanue mukios. Ilocra-
HOBKa 3aJaui. MeTo/ipl napasuiesenune10B, TunepuiockocTel, MUupaMu/I.

1.8. Ceru Ilerpu. Omnpenenenue. 3aganue. @ynkuuonuposanue cetu llerpu. Mutepnperanus
cerei [lerpu. CpoiictBa cerer [lerpu. PaznoBuanoctu cereit Ilerpu. JlepeBo AOCTMRUMOCTH.
Anroput™ noctpoeHus. AHanu3 cBoMCTB cerell IleTpu Ha ocHOBE JepeBa HOCTHXKUMOCTH. Mat-
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puuHoe npezcrasieHue cered [lerpu. AHanu3z cBoiicTB cereil lletpu Ha OcHOBE MaTpU4HOIO
npezcrasiaeHus. HenocraTtku aepeBa TOCTHKMMOCTH W MaTpuyHOro noxaxoxa. ITpumepsr mone-
neit Ha ocHoBe cerell [lerpu. 3anaua B3aumHoro uckiatodenus. Cers Iletpu ans pemenus 3agauu
B3aUMHOIO MCKIIIOYEHHs. 3ajjaya  «IIpOMU3BOJUTEIb-NIOTpEOUTENb». 3ajaya «IIucaTesu-
guTarenn». 3agava o natu obenaronmx unocodax. Cers Iletpu g 3amaum o natu odenaro-
X grrocodax.

1.9. BC knacca OKM/I. Matpuunbie cucteMbl. CUCTOJMYECKUE U BOJHOBBIE CHCTEMBbI. Y MHO-
s)keHre matpul B pemietke [19. Bektopusie cuctembl. Tornosnorus ceted nepeaadn TaHHbiX. Oc-
HoBHbIe Xapakrepuctuku CIIJI. IIpumepsl TOMONIOTUH U UX XapaKTEPUCTUK. MeTaKOMIbIOTHHT.
I'pun-cucremsl. OGnayHble BHIYUCICHUS.

2 | JlaGopatopHbie paboTHI - 4 mIT. 10 4 Yaca.

2.1. 3amura ot roHok B OpenMP. VccnenoBanrne MeXxaHM3MOB 3allIUThI OT TOHOK Ha IpUMepe
[apaJuIeJIbHOTO BHIYMCIEHUSI CYMMBbI YUCIIOBOTO PAJA.

2.2. IlapannensHoe BBIIIOJIHEHHE IUKIIOB ¢ Hcnoib3oBanueM OpenMP. MccnenoBanue anropur-
MOB pacHpeeIeHNs UTepalUuid MeX 1y IOTOKaMH MPU NapajuieIbHOM BBIYUCICHUH LIUKIIOB.

2.3. Boruncnenue cyMMBbI YWiI€HOB psijia ¢ moMoibio MPI-iporpammel. Pa3paboTtka u otnaaka
napajuleIbHOM MPOrpaMMbl BIYMCIIEHUSI CYMMBI 4eHOB psiaa ¢ nomouibio MPI. CpaBHenue pe-
3yJIBTaTOB C pe3yJbTaTaMu MEPBOH J1aOOPaTOPHON PaOOTHI.

2.4. TlapamienpHOE MPOrpaMMHUpOBaHue ¢ ucnonb3oBanueM Ttexnonoruu CUDA. PaspaboTka u
OTJaJlKa MapajuleJIbHOM MPOrpaMMbl BBIYHMCICHUS CyMMbl WiIEHOB psjna ¢ nomouisio CUDA.
CpaBHEHUE pe3yNbTaToB C pe3ysIbTaTaMu NEPBOM U TpeThell JabopaTOpPHBIX padoT.

3 | [IpakTrueckue 3aHatus - 9 mr. no 2 yaca:

3.1. Otnazgka moctyna K BeIAucuTeasHOMY Kiactepy COMDU.

3.2. OTnagxa nNpocThIX MPOrpamMM Ha BBIYMCIUTEIBHOM KJIacTepe ¢ ucrnoib3zoBanueM OpenMP.
3.3. OTnagka Ha KJacTepe MPOCThIX MPOTrpaMM C HCIoib3oBanrneM MPI.

3.4. OTnaaka Ha KJacTepe NPOCThIX MporpaMm ¢ ucnoib3zoBanueM CUDA.

3.5. PacnapaienuBanue aliKIMIeCKUX aJlTOPUTMOB.

3.6. PacnapannenuBanue 1UKIOB.

3.7. Ceru Ilerpu. JlepeBo TOCTHKHUMOCTH.

3.8. Ceru Ilerpu. MaTpruyHO€ npeCTaBIECHHUE.

3.9. Cetu [lerpu. AHaIN3 BEIYUCITUTEIHLHONW CUCTEMEI.

4 | PacuetHo-rpaduueckas pabora: «BeluucieHne onpeaeIeHHOro HHTerpaja ¢ UCIoJIb30BaHUEM
texHosiornit OpenMP nu MPI»

5 | CamocrosTenbHas paboTa CTyI€HTOB.

5.1. IloaroToBKa K BBIMOJIHEHHUIO TAOOPATOPHBIX PA0OT U MPAKTHUECKUX 3aHATHH.

5.2. BoinonHeHue pacyeTHO-Tpapuueckoi paboThI.

5.3. IloaroroBka K 3K3aMeHy 10 TUCLUIUIMHE.

(o1leHOYHBIE MaTepHUaIbl MPUBEICHBI B pazzaene 6 manaou PI1J])

5. OBPA3OBATEJIBHBIE TEXHOJIOT N
Tabmuia - O6pazoBaTeNnbHBIE TEXHOIOTUH, UCTIOIB3YEMBIE MPU PeaTN3allui Pa3InYHBIX BUIOB YUSOHBIX
3aHATHHN 0 TUCITUTIINHE

Ne i/t | Buzpl yueOHBIX 3aHATHI OO6pa3zoBarenbHbIe TEXHOIOTHH

1. Jlexumm Kinaccuueckast (TpaguiimorHas, HHGOpMAaIIMOHHAS )
JeK1us B popMaTe MynbTUMETUINHBIX TPE3CHTAIUN

2. IIpakTrueckue 3aHATHUS TexHomnorust 00yueHusI Ha OCHOBE PELICHUS 33aa4 U
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BBITIOJTHEHUS YIIPaKHEHU I

3. JlaboparopHbie pabOTHI TexHONOTHsI BHITIOIHEHUS JIA0OPATOPHBIX 3aJaHUN
WHIUBHTyJIEHO
4. CamocrositenpHas pabora HNHdpopManinoHHO-KOMMYHHUKALMOHHBIE TEXHOJIOTHU

cryneHToB (BHeayauTopHas) | (moctyn k SUOC dunuana, k ObC dunmmana, noctyn
K MHGOPMAITMOHHO-METOAMYECKUM MaTepuaiaM I0

JTUCIIATIIINHE)
5. Kontpons (mpomexyrounasi | TeXHOJIOTUSI YCTHOTO Onpoca
aTTeCTaIlUs: YK3aMCH) TexHONOTHs MMCEMEHHOTO KOHTPOJIS, B TOM YHCIIC
TECTUPOBAHUE

6. OHEHOYHBIE MATEPHAJIBI V1A TEKYHIET'O KOHTPOJIA U
MNPOMEXYTOYHOU ATTECTALIUU - 111 OHEHKU KAYECTBA OCBOEHUA
JUCIHHUIIVINHBI

K nmpoMexyTouHO! aTTecTalluy CTYAECHTOB IO AUCLUIIIIMHE MOTYT IIPUBJIEKAThCS MIPEACTABUTEIN
paboTonarenel, MpernoaaBaTeu NOCIEAYIONMNX AUCHUILINH, 3aBeAYIoIINe KadeapamH.

Onenka kayecTBa OCBOCHMSI JUCLUIUIMHBI BKJIFOUAET KaK TEKYIIUH KOHTPOJb YCIEBAEMOCTH, TaK
U IPOMEXXYTOUYHYIO aTTECTAIHIO.

O1neHOYHBIE CPEJICTBA TEKYILET0 KOHTPOJIS YCIIEBAEMOCTH:
IIpumepsl BONIPOCOB K KOHTPOJIBLHOMY ompocy no teme «Kinaccupukanus, apxurekrypa u
CBOIICTBA BBIYMCJIUTEIbHBIX CHCTEM»
Ha kakux npusHakax ocCHOBaHa Kjaccuukanus BelYUcIuTenbHbIX cucteM (BC) dnunna?
Kaxoit kmacc BC siBisietcst ocHOBOIM 1151 Kiaccudukaiuu J[xoncona?
HazoBuTe 0OCHOBHBIE IPEUMYILECTBA U HEOCTATKH MYJIBTHIIPOLIECCOPA.
HazoBuTe 0CHOBHBIE MPEUMYIIIECTBA U HEJOCTATKU MYJIbTHKOMIIBIOTEPA.
KakoBa ocHoBHas ominunrtensHas yepta BC tuna NUMA?
B ueM oTiIMunTENBHBIE IPU3HAKA BEKTOPHBIX U MaTpuyHbIX BC?
B 4yem cocToaT 0c00EHHOCTH apXUTEKTYPhI BBIYMCIUTEIbHOTO Kitactepa COMDU.

NoabkowhE

IIpuMepbl BONPOCOB K KOHTPOJbHOMY omnpocy no teme «IIporpamvmHoe obecnieyeHue BbI-
YUCIUTETbHBIX CHCTEM)
[Tepeuncnure OCHOBHBIE KOMaH b LiNnux.
[Tepeuncnure ocHOBHBIE KoMaH I SLURM.
Ha3zoBuTte ocHOBHBIE NTepeMEHHbIE OKPYXKEeHU, TUPEKTUBHI U pyHkIMu OpenMP.
HazoBure ocHoBHbIe hyHKIIMKH MPI.
Hazosure ocnoBuble pynkimn CUDA.
HpI/IBeI[I/ITe dhopmaThl KOMIIIAMK U 3anmycka nporpamm B MPI, OpenMP, CUDA

oL W

Conep:xkanue PI'P:
1. Hanucats, OTIaaUTh, CKOMIMIMPOBATE M 3aIlyCTHTh HA TUOPHIHOM BBIYHCIIUTEILHOM KIIACTEDPE
COMDBMU nporpaMMy MociIe10BaTENIbHOTO BRIYUCIEHUS ONPEEIIEHHOro uHTerpaia. [lpenycmorpers 3a-
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Mep BPEMEHH BBITIOJIHEHUSI POTPaMMBI C UCTIOJIb30BaHUEM (GyHKIMH omp get wtime (). Heo6xoaumo
[IPEYyCMOTPETHh KOHTPOJIb IPAaBUIIbHOCTU BBIUUCIIEHUS OIPEAEIIEHHOTO MHTErpasa.

2. Ilomy4unTh 3aBUCUMOCTh BPEMEHH BBIIIOJIHEHUS IOCIEA0BATEIBHON ITPOrpaMMBbl OT YKCJIa OTPE3KOB
pa3dueHust HHTEpBajla HHTETPUPOBAHUS N. MaKkcHMallbHOE 3HAaYEHUE N BBIOPATh TAKUM, YTOOBI BpeMsI
BBIIIOJIHEHUS TIOCIIEA0BATEIbHOW BEPCUU JOCTUIAJIO BEJIMUMHBI IOpsAKa 1- 5 ceKyHI.

3. Hanucatp, OTIaIMTh, CKOMITUIIMPOBATH U 3aIIyCTUTh HA THOPUIHOM BBIYHCIUTEIHHOM KIIacTepe
CDOMDBU (na y3ne ynpasierus (YVY)) mporpammy MmapamuieIbHOrO BBIYUCICHHS ONPEISICHHOTO HHTE-
rpana ¢ nomoirsio OpenMP. [IpeaycMoTpeTs 3aMep BpeMEHH BBITIOJIHEHUS TapajuieIbHON MPOTrpaMMBl.
Yucno HUTEH AJIs pean3aliy MapalielbHON IPpOrpaMMbl BEIOPATh MO YMOIYaHUIO (MAaKCUMAIbHO BO3-
MOJKHBIM JIJIS1 y371a yrpasienus). [Ipu 3Tom He00X0AMMO OIPEAETUTH STO YUCIIO C TOMOIIBIO () YHKIHH
omp get num_threads() wiu nepemennoi okpyxxeaust OMP NUM THREADS u BbiBecTH Ha KOHCOJIb
(unm B (haiiir) B Ka4eCcTBE OJHOTO U3 PE3YIHTATOB PAOOTHI MPOTPAMMBI.

4. [Tony4uTh 3aBUCUMOCTh BPEMEHU BBITIOJTHEHHSI TapaJljIeIbHOM MpOorpaMMbl OT YKCIia OTPE3KOB pa3ou-
€HUS UIHTEpPBaJla HHTEIPUPOBAHUS 1.

5. [TomyuuTh 3aBUCUMOCTH YCKOpEHUs napajuiensHoro anropurma Stnap=(Tnocn/Tnap), rae Toocn -
BpEMS BBIIIOJIHEHHUS [TOCIIE0BATEIBHOTO aropuT™a, Trap — BpeMs BBIIOIHEHUS TapaJlIeIbHOTO allro-
pUTMa, OT YUCJIa OTPE3KOB pa30MEeHHsI UHTEpPBaJIa MHTETPUPOBAHUS N.

6. [Ipn MmakcumanbHOM n (U3 MTyHKTa 2 paboyero 3a7aHusl) MOJYYUTh 3aBUCUMOCTb BPEMEHHU BBITTOTHEHUS
napajuieJIbHON IPOrpaMMbl OT YKCIIAa HUTEH, UCIIOJIb3YIOIIUXCA B MApauIeIbHON ceKUMK. Ynciio HuTei
M3MEHSATH ¢ TOMOIIBI0 GYHKIMU omp_set num_threads() nim nepeMeHHON OKPYKEHHS
OMP_NUM_THREADS.

7. 3anyCTUTh MapauIeNIbHYIO MPOTpaMMy Ha BeIUUCIUTEIsHOM y3iie 1 (BY1) u BeruucnutensHoM y3ie 2
(BY2).

8. CpaBHUTH BpeMs BHIYHUCIICHUS MTapaljIeIbHON MPOrpaMMbl IPU MaKCUMAaJIbHOM N (U3 IMyHKTA 2) U MaK-
CUMaJIbHOM 4HKciie HuTel Ha y3nax YV, BY1, BY2.

9. CpaBHUTH BpeMsl BBIYMCIEHUS NapaieIbHON IPOrpaMMBbl ITPU MAKCUMAJILHOM N ¥ OJUHAKOBOM (32)
yucie HuTeu Ha y3nax YY, BY1, BY2.

10. Hanucatp, 0TIaAUTh, CKOMIIMJIMPOBATH U 3aITyCTUTh HA THOPUIHOM BBIYUCIUTEILHOM KilacTepe
COMDU (na YY) MPI-nporpammy BeIYHMCICHHS ONpe/ielIeHHOro nuterpaia. I[lpegycmorpers 3amep
BPEMEHHU BBINIOJIHEHUSI IPOrPaMMBbl, KOHTPOJIb IPaBUIILHOCTH BBIYUCIIEHUS UHTerpasia. nauBunyanbHble
3aJJaHMs B COOTBETCTBUM C HOMEPOM I10 KypHally B3sTh U3 TaOaMLIbI 1.

11. IloBroputs nyHkTs! 4-9 nns MPI-nporpammel. EctectBenHo, uncio npouecco 11 MPI 3anaercs
CPEAOH BBINIOJIHEHUS.

12. CpaBHUTH NMOITY4YEHHYIO B TyHKTE 5 3aBUcUMOCTb J1st OpenMP u MPI (uncno mureii (mporeccos) B
OpenMP u MPI n0omKHO OBITH OJUHAKOBBIM, 3aITyCK MPOU3BOAUTCS HA OJTHOM U TOM XK€ Y3IIe).

13. IIpn MakCHMaJIBHOM N MPOJUINTH MOJYYEHHYIO B IIyHKTE 6 111 MPI-mporpaMMbl 3aBHCUMOCTB Bpe-
MEHU BBINOJIHEHUS TapAJUIEIbHOM IPOrpaMMbl OT YHCIIa MPOLIECCOB, UCIIONb3Ys 3allyCK TPOrpaMMbl Ha
JIBYX BBIYUCIIUTENIBHBIX y3J1ax (Yrciio mporeccoB — 10 80), Ha Tpex y3iax (4ucio mporeccoB — 1o 112).
14. CpaBauts nonyyeHHoe B MPI MakcuManbHOE yCKOpPEHUE C MAKCUMAJIBHBIM YCKOPEHHUEM, TIOJTyYEH-
HBIM ¢ moMoupo OpenMP.

15. Bee nony4yeHHble 3aBUCUMOCTH 0(OpMUTH B BUAE TpadukoB. [Ipy HEOOX0IMMOCTH HCIIOIB30BATh
TabInyHyt0 GopMy IpeCTaBICHHUS.

IIpumMepbl BONPOCOB K 3K3aMeHY MO JMCIUIIHHE:

[TepBbIii 1 BTOpOH BOMPOC B 9K3aMEHAIIMOHHOM OWJIETE — BOIPOC IO JICKIIMOHHOM MaTepHaly
(Bompocs! 1-14). Bropoii Bonpoc — 3a7aua Ha TeMy, OJIM3KYI0 K pa30upaeMbIM Ha MPAKTHUECKUX 3aHATH-
SIX M B TIPOIIECCE BBIMTOJHCHHUS JTa00PaTOPHBIX pabOT U pacyeTHO-rpaduIeckoii padboTsl (Bompock 15-18).

1. Tlapamnenusm. [lonsTHE O NapaIeIbHON BHIYUCIUTENBHON CUCTEME.
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7

Knaccudukanms BeraucauTenbHbIX cucTeM kitacca MKM/I.

BrrunciurenbHbIe CUCTEMEI ¢ 00IIEH MaMSITHIO.

MyJbTHIIPOIIECCOPHI.

BreranrcnuTenbHbIE CUCTEMBI ¢ HEOJHOPOIHBIM JIOCTYIIOM K ITAMSITH.

MyJIbTHKOMITBIOTEPHI.

['uOpuHbIC BRIYUCIUTENBHBIE CHCTEMBI.

OpenMP. OcHoBHBIE CBE/ICHHS.

MPI. OcHoBHBIE TOHSTHS.

0. CUDA. OcHoBHBIE TTOHATHS.

1. Ceru Iletpu. Onpenenenue. 3ananue.

12. SpycHo-napasmienbHas popMma IporpamMmBbl.

13. Ananu3 cBoiicTB cereii [lerpu Ha OCHOBE 1epeBa JOCTHKUMOCTH.

14. Ananu3 cBoiicTB cerell [leTpu Ha OCHOBE MAaTPUYHOTO TPEICTABIICHUS.

15. Pa3paborare 1 OTIaAUTH IpOrpaMMy 0OMEHa COOOIIeHUsIMU MexX Ty nporeccamu 2 u 3 B MPL.
16. Pa3paboTtath u O0TIaAUTH IpOrpaMmMy 0OMeHa coO0IIeHUsIMU Mex 1y npoueccamu 8 u 9 B MPI.
17. PazpaboTats 1 OTIaAUTh IPOrpaMMy pacnapauienuBanus nukioB B OpenMP

18. Pa3paboTtath U OTJIQJANUTH IPOTPAMMY 3aIUTHI OT TOHOK Ha OCHOBE TUPEKTHBHI atomic

RBooo~NoO kW

IIpuMepsI TeCTOBBIX 32IaHUI K IK3aMeHY 0 AMCUMIIINHE:

3agaHus, TOMEYEHHbIE 3BE3/I0YKOM, MOTYT co/iep)KaTh 00Jiee 0OHOTO NMPABUIBHOTO OTBETA.
1. IIporpamMma nmeer BUA:

A: BBox (a, b, C);

B: d:=atb;

C: e:=a-b;

D: f:=d+e;

E: BeiBOx (a, b);

F: BeBox (f, C).

SI1® mporpamMmel UMEET BUA:

1 apyc: A
2apyc: B, C E
3 apyc: D
4 apyc: F

1spyc: A E
2 apyc: B, C
3 apyc: D
4 apyc: F

1 sapyc: A
2apyc: B, C E, F
3 apyc: D

1 sapyc: A
2 apyc: B, C
3apyc: D, E
4 apyc: F

2 . YkaxuTe Bce Kilaccu(UKAIMOHHBIE TPYIIbL, K KOTOPHIM OTHOCUTCSI IPEJCTAaBJICHHAs Ha pU-
CYHKE BBIYHMCIIUTENbHAS CUCTEMA:
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CMOJIEHCKUA
( @unnan

M

Myavmunpouyeccop

Myabsmukomnsromep

Cucmema c ob6well namsmuio

Cucmema c pacnpedeseHHOU NamMsimuHo

Cucmema ¢ 00HOPOOHbIM AOCMYNOM K namsmu

Cucmema c eduHbIM adpecHbIM NPOCMPAHCMBOM

Cucmema c HEOOHOPOOHbBIM AOCMYNOM K hamMsamu

Cucmema 6e3 eduH020 adpecH020 NpocMpaHcmaa

MaccueHo-napaﬂ/zeﬂbele cucmemsl

Cucmema c s102uyecku pazdeansemoll, Ho gpusu1ecku pacnpedeseHHOl NaMIAMbHo

3 . Oneparop B nporpaMMsl 3aBUCUT OT omniepaTopa A, eciu:

In(A) NOouB) =0

InA NInB) =0

Out(A) NoutB) =0

out(d) N InB) =0

4. TlporpamMma UMeeT B

A: BBOj (8, b);
B: c:=a

C: d:=b;

D: e:=3*a;
E: f:=4*b;

P: ecmau e>f 1o F, unaue H;

F. d:=a

H: neuats (C, d).

OT KaKuX OINEepaTopoB 3aBUCUT omnepaTop F:
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ACP

A BCP

ABC

ABCDE

AP

A BCDEP

B C

B CP

5 . CGTL HeTpI/I AJIs1 MOACIIMPOBAHUA CeMa(bOpHOl"O PCUICHUA 3a/la4i B3aMMHOI'O UCKIIFOUCHUA UMCCT BU/L:
[Tpanece 1 [Tporece 2

OtmMmeTbTe CBOMCTBA 3TOM cetH [leTpu:

Kusa

Coxpausarowas

K-oepanuvena

B ¢unnane ucnonp3yercs cucremMa ¢ TpaJuIMOHHON IIKAIOH OIEHOK — "oTiuyHO", "Xoporo",
"yaoBieTBOpUTENHHO", "HEYIOBIETBOPUTEILHO", "3auTeHO", "HE 3auTeHO" (najee - MATHOAUIbHAS CH-
cTema).

<DopMa HpOMCXCYTOQHOﬁ aTTeCTallMy 0 HACTOSIIEH OUCIIUILIINHE — DK3aMEH.

[TpumeHsieMble KPUTEPUU OLIEHWBAHUS MO TUCHUIUIMHAM (B COOTBETCTBHH C WHCTPYKTHBHBIM
nuceMoM HITY MDU ot 14 mast 2012 roma Ne 1-23):
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CMOJIEHCKUA
( @unnan

‘M3

j
I
|

n_

Onenka Kpurepun onieHKH pe3ysbTaToB
10 IUCLIM- 00y4YeHHS 10 JUCLIUTUINHE
IUIMHE

«OoTIM4HO»/ | BeicTaBisiercss oOyuaromemycs, oOHapyKUBLIEMY BCECTOPOHHEE, CUCTEMAaTUYECKOe U

«3a4TEHO riy0OKOe 3HaHHe MaTepUalIOB M3yYEHHOW JUCIUIUIMHBI, yMEHHE CBOOOIHO BHITIOIHATH

(oTnm4HO)»/ | 3a7aHuUs, IPEAYCMOTPEHHbIE IPOrPAMMOM, YCBOUBLIMKA OCHOBHYIO U 3HAKOMBIN C J0-

«3a4TEHO» NOJTHUTEIBHOM JTUTEPaTypOid, PEKOMEHIOBAaHHOM paboueil mporpaMMoil AUCHUIUINHBL
IPOSIBUBIIEMY TBOPUECKUE CIIOCOOHOCTH B IOHUMAaHHUM, U3JI0KEHUH U UCIIOJIb30BaHUU
MaTepHaJOB W3YYEHHOW AMCUUIUIMHBI, OE3yNpedyHO OTBETHUBIIEMY HE TOJIBKO Ha BO-
npochl Ouiera, HO U Ha JOIMOJIHUTENIbHBIE BOIPOCH B pamMKax paboyeil mporpammbl
JUCLIUIUIMHBL, IPAaBUIIBLHO BBIIOJIHUBILEMY IIPAaKTHUecKoe 3a1aHue. OLeHKa 1o Juciu-
IUIMHE BBICTABIISIOTCS 00YYaOLIEMYCsl C YUETOM PE3yJIbTaTOB TEKYILEr0 KOHTPOJIS.
Komnerennuu, 3akpeniéHHble 3a TUCLUILUIMHON, COPMHUPOBAHBI HA YPOBHE — «3Ta-
JIOHHBIN.

«Xopouoy»/ BericTaBisiercs oOy4daromeMycsi, 0OHapyKUBILIEMY ITOJIHOE 3HAHHE MaTepuaja U3y4yeH-

«3a4TEHO HOW JAMCLHUIUIMHBI, YCIEIIHO BBINOIHAOLIEMY NIPEAYCMOTPEHHBIE 3a1aHUs, YCBOUBIIIC-

(xopom10)»/ My OCHOBHYIO JIUTEPATYpPY, PEKOMEHJOBAHHYIO padouell MpOorpaMMoil JAUCLHUILINHBL

«3a4TEHO» [IOKAa3aBIIEMY CUCTEMATHYECKMM XapaKTep 3HAHUM IO JUCLUILIMHE, OTBETUBIIEMY Ha
BCE BOIPOCHI OWIIeTa, MPABWIBHO BBIMOJHHUBINUI MPAaKTUYECKOE 33/JaHUE, HO JOMY-
CTHMBILUI IIPU 3TOM HENPUHUUNHATIbHBIE OIIMOKH. OlLleHKa 110 AUCLUUIUINHE BbICTABIIS-
10TCs 00yyarolemMycs ¢ yu€ToM pe3ysibTaTOB TEKYILIEro KOHTPOJIS.
Komnerennuu, 3akperui€éHHble 3a AUCLUILUIMHON, COPMHUPOBAHBI HA YPOBHE — «IIPO-
JBUHYTBINY.

«ynoBieTBO- | BricTaBisiercs oOydaroniemycsi, 0OOHapyKUBILIEMY 3HAaHME MaTepuana U3y4yeHHOH Juc-

pUTETBHOY/ IUTTUHBI B 00beMe, HEOOXOIMMOM JIsl JaJIbHEHIIeH y4eObl U MPeaCcTOosIIe padoTh

«3a4TEHO 1o Mpogeccu, CHOpPaBISIONIEMYCsl C BBIITOJHEHUEM 3aJJaHUH, 3HAKOMOMY C OCHOBHOM

(ynoBneTBo- | IMTEpaTypoi, peKOMEHI0BaHHOW paboyeil mporpaMMoi TUCHUIIIMHBL; JOMYCTUBIIEMY

PUTEIBbHO)»/ | MOTPEUIHOCTh B OTBETE Ha TEOPETHUYECKHE BOMPOCHI W/UIIM MPH BHIIOJIHEHUU MPaKTHU-

«3a4TEHO» YEeCKUX 3aJaHMi, HO oOJiajjaronieMy HEeOOXOIMMBIMHM 3HAHUSIMU Ui UX YCTPAHEHUS
HOJ PYKOBOJICTBOM IIperojiaBaTensi, MO0 HENpPaBUIBHO BBIMOJIHUBLIEMY IpaKTHYe-
CKOE€ 3aJIaHK€, HO 110 YKA3aHUIO IPENOJaBaTEeNs BBIIIOJHUBIIEMY IPYTHA€ IPAKTUYECKUE
3a/laHus U3 TOTO K€ pa3Jiena JUCLUIUINHEL. .
Komnerenuuu, 3akperi€HHble 3a TUCHUIUIMHOMN, chOpMHUPOBAHBI HA YPOBHE — «IIOPO-
TOBBIIY.

«HEYJIOBJIE- BrictaBnsercs oOydaronieMycs, 0OHapyKUBILIEMY CEpbEe3HbIE MPOOENbI B 3HAHUSIX OC-

TBOPUTEIb- HOBHOT'O MaTepualla H3Y4eHHON JUCLUMIUIMHBIL, JONYCTHBIIEMY IPHUHLMINAIbHBIE

HOY/ He 3a- OIIMOKY B BBIIIOJIHEHUH 33/IaHUM, HE OTBETHUBILIEMY Ha BCE BOIPOCHI OMieTa U JI0MOJ-

YTEHO HUTEJIbHBIE BOIIPOCHI M HEMPABWIIBHO BBIIIOJHUBLIEMY NPAKTUUYECKOE 3aJaHUE (HEmpa-
BUJIBHOE BBIIIOJHEHUE TOJIBKO IMPAKTHUYECKOrO 33JaHUsl HE SABISIETCS OJHO3HAYHOU
IIPUYMHON NIl BBICTABIIEHUS OLICHKH «HEYIOBJIETBOPUTENBbHOY). Kak nmpaBuito, oneHka
«HEYJOBJIETBOPUTENIBHO CTABUTCS CTYACHTaM, KOTOPbIE HE MOT'YT MPOJIOJIKUTE 00yye-
HHUE 10 00pa3oBaTeIbHOM Mporpamme 0e3 JOMOTHUTENbHBIX 3aHATUH 110 COOTBETCTBY-
foleil nucuuruinae. OLeHKa Mo TUCHUIUIMHE BBICTABIIAIOTCS 00yJaroleMycs ¢ y4éToM
pE3yJIbTAaTOB TEKYLIETO KOHTPOJIS.
KomnereHnyu Ha ypoBHE «IIOPOTOBBINY, 3aKPEIUIEHHBIE 32 TUCLUIIMHOMN, HE ChOpMHU-
POBAaHBI.

[Ipu ucnoyib30BaHUU Ha K3aMEHE TEXHOJIOTUU MUCbMEHHOT'O KOHTPOJIS B BUIE TECTUPOBAHUS
OLIEHKH MPOCTABIISAIOTCA O cienyromuM rnpasuiam: 90 u 6os1ee MpoLeHTOB NPAaBUILHBIX OTBETOB —
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OIIEHKA «OTIUYHO», OT 70 10 90 mpoLIEHTOB MPAaBWIBHBIX OTBETOB — OLIEHKA «Xopo1io», oT 50 1o 70 npo-
LIEHTOB MPaBUJILHBIX OTBETOB — OLIEHKA «YAOBJIETBOPUTEILHO», MeHee S0 MPOIIEHTOB MPAaBUIIbHBIX OTBE-
TOB — OILICHKA «HEYOBJICTBOPUTEIHLHO.

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI
YuyeOHoe 1 yueOHO-1a00paTOpHOE 000pYy/I0BaHKE

Jliis mpoBefieHNs ISKIMOHHBIX 3aHATUH 110 AUCHUILIMHE HCIIONIb3yeTcsl yueOHas ayauropus Ne b-
204 nnst mpoBeneHHsI 3aHATUH CEMUHAPCKOTO THUIIA, TPYIOBBIX W WHIUBUAYAJIbHBIX KOHCYJIbTALUH, TE-
KYILEro KOHTPOJIS U IPOMEXYTOYHON aTTeCTalluy, OCHAILIEHHAS:

- CIELMAIU3UPOBAHHON Me0Oelblo; JOCKOM ayIUTOPHOM; AEMOHCTPAaLMOHHBIM O0OPYJOBaHUEM:
HOYTOYKOM, CTallMOHAPHBIM IIPOEKTOPOM, SKPAHOM.

Jist mpoBeieHus 1ab0paTopHBIX PadOT U MPAKTUYECKUX 3aHSATHH UCIOIB3yeTcsl yuyeOHas ayanuTo-
pust Ne 309 17151 1abopaTOpHBIX PabOT, BHIOJHIEMBIX B KOMIIBIOTEPHOM KJ1acce, OCHAIllEHHas!:

- CHEeLUAIN3UPOBAHHON MEOENbI0; JOCKON ayJUTOPHOW; NEPCOHAIbHBIMU KOMIBIOTEPAMHU C MOJ-
kitoueHueM k cetu "MatepHer" u nocrynom B DMOC dunuana.

Jiis caMoCTOATENbHOM padOThl 0OYYAIOUIMXCS O AMCHUIUIMHE HCIIOJB3YETCS TOMEUICHHEe IS
CaMOCTOSITENIbHON pabOoThl 00yUarOIIKXCsl, OCHALLIEHHOE:

- CHEeIMAIM3UPOBAHHON MeOeNblo; IOCKOM ayIUTOpPHOM; MEepPCOHAIbHBIM KOMIBIOTEPAMHU C IOJI-
kimoyeHueM k cetu "Uuteprer” u nocrynom B QUOC dumnana.

IIporpammHoe o0ecnieuenue

B xoMnbrOTEpHOM Kilacce — OnepanoHHas cucTeMa, O(pUCHBIN MakeT MporpamMm, IpOrpaMMBl Jis
JOCTYIIa K pecypcaM BeIYUCIUTENbLHOTO Kiaactepa: PUTTY, WInSCP.

Ha BhIUMCIHTENTPHOM KJIacTepe — OnepalonHas cuctema Linux, cucremsr nporpammupoBanus C,
OpenMP, MPI, CUDA, menemxkep pecypcoB SLURM, kommmmsitopsr gcc, mpice, nvcec.

8. OBECIIEYEHUME OBPA30OBATEJIBHOI'O MPOLECCA JJIs1 JINIL
C O'PAHUYEHHBIMH BO3MOXKKHOCTAMMU 3/10POBbSA U THBAJINIOB

B Xo4e peaim3alvi JUCHUTUIAHBI UCITOJIB3YIOTCA CICAYIOMIUC NJOIMOJHUTCIIBHBIC MCTObI O6y‘~Ie—
HUA, TCKYIICTO KOHTPOJIA YCIICBAEMOCTH U HpOMe)KYTOqHOﬁ arrecraliiunu 06yqa}oumxcs{ B 3aBUCHMOCTH
OT UX MHAUBHUAYAJIBbHBIX 0COOEHHOCTEHA:

JUIS CJIeNbIX M CJIA00BUASIINX:

- ek 0(OPMIISIOTCS B BUIE DJIEKTPOHHOTO JOKYMEHTA, IOCTYITHOTO C TIOMOIIBbIO KOMIIBIOTEpA
CO CTICMAIU3UPOBAHHBIM MTPOTPAMMHBIM 00€CTICUCHUEM;

- MUCbMEHHBIE 33/IaHUS BBIMOJHAIOTCS HAa KOMIBIOTEPE CO CIEUUATM3UPOBAHHBIM TPOTPAMMHBIM
oOecrieueHrneM, UM MOTYT OBITh 3aMEHEHBI YCTHBIM OTBETOM;

- obecrieunBaeTCsl MHIUBUIyalbHOE paBHOMEpHOE ocBelieHue He MeHee 300 mrokc;

- JUTS BBITIOJTHEHUS 3aJaHUs TTPH HEOOXOAMMOCTH MPETOCTABIISETCS YBEINIUBAIOIIEE YCTPOUCTBO;
BO3MOXXHO TaKe MCIIOJIb30BaHHE COOCTBEHHBIX YBEIMYMBAIOIINX YCTPOUCTB;

- MUChbMEHHBIE 3a7aHusT OPOPMIISIOTCS YBEIMUEHHBIM MIPU(TOM;

- DK3aMeH U 3a4€T MPOBOAATCA B YCTHOH (hopMe WM BBINOJHSIOTCS B NMUCBMEHHON (opme Ha
KOMIIBIOTEPE.

JJISl TIIYXHX H CJ1a00CIbIIIANIuX:

- IEKIMU OPOPMIISIOTCS B BUIE DJIEKTPOHHOTO JOKYMEHTA,

- MIICbMEHHBIC 3a/IaHUs BHITMIOTHIIOTCS Ha KOMITBIOTEPE B MUCHbMEHHOH opMe;
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- 9K3aMeH U 3a4€T MPOBOJAATCS B MUCbMEHHOM (hOpME Ha KOMIBIOTEPE; BO3ZMOKHO IIPOBE/ICHUE B
(dbopMe TecTHpOBaHUS.

JJIS JIML ¢ HAPYLIEHUSIMH ONIOPHO-ABUIaTeIbHOI0 ANNapara:

- IEeKIUH 0(hOPMIISIFOTCS B BHJIE DJIEKTPOHHOTO JOKYMEHTA, IOCTYITHOTO C TIOMOIIBI0 KOMITBIOTEpa
CO CIELUAIN3UPOBAHHBIM IIPOrPAMMHBIM 00ECIIEUEHUEM;

- IUCbMEHHBIE 3aJ]aHUs BBIIOJIHAIOTCS HA KOMIIBIOTEPE CO CHELMATU3UPOBAHHBIM IPOTrPaMMHBIM
o0OecIieueHueM;

- DK3aMeH U 3a4€T MPOBOIATCA B YCTHOH (popMe MM BBINOJHSIOTCA B MUCbMEHHON (Qopme Ha
KOMIIBIOTEPE;

- HCTIONIB3YETCs CennanbHas yaeonas ayauropus i mun ¢ JIOB3 — ayn. 106 rmaBHoro yuebHO-
ro kopmyca no aapecy 214013, r. CMoneHck, DHepreTuueckui np-a, A.1, 31aHue 3HepreTU4ecKoro uH-
cTUTyTa (OCHOBHOM KOPITYC).

[Tpy HEOOXOIUMOCTH MpeTyCMaTpUBAETCsl YBEIMUEHIE BPEMEHU /ISl TOITOTOBKU OTBETA.

[Iponienypa mpoBeACHUsT MPOMEXYTOYHOH aTTecTaluu s OOydYalolIMXCsS YCTAHABIMBACTCS C
y4€TOM UX HHAMBUAYaJbHBIX INcuxoduznueckux ocodeHHocreil. IlpomexyTouyHas arrecTanus MOXKET
IIPOBOJIUTHCS B HECKOJIBKO ITAIOB.

Ilpu mpoBeaeHMM NPOLEAYPHl OLEHUBAHMUSA PE3YIbTaTOB OOydeHHUs IpPeAyCMaTpUBACTCS
HCIIOJIb30BaHUE TEXHUUYECKUX CPEACTB, HEOOXOAUMBIX B CBA3M C WHAMBHUIYAJIbHBIMH OCOOEHHOCTSIMHU
oOydaromuxcs. OTH CpPeACcTBa MOTYT OBbITh NPEJOCTaBICHbI (MINAIOM, MM MOTYT MCIIOJIb30BAThHCS
COOCTBEHHBIC TEXHHUYECKUE CPEICTBA.

[TpoBeneHune mpoueaypbl OLIEHUBAHMS PE3yIbTaToB OOY4EHHUs JOIMYCKAETCS C HCIOJIb30BaHUEM
JUCTAaHIIMOHHBIX 00Pa30BaTeNbHBIX TEXHOJIOTUH.

ObecneunBaeTcs J0CTYNl K MH(POPMALMOHHBIM M Oubauorpaguyeckum pecypcam B cetu UH-
TepPHeT JJIs KaXJ10ro odydaromierocs B (popmax, aJanTUPOBAHHBIX K OTPAHUYEHUSIM UX 3]I0pPOBbS U BOC-
OpUATUS UHPOPMALUK:

AJISL cJIenbIX M CJIa00BHASIIIUX !

- B IEYaTHON (pOopMe yBETMUYEHHBIM HIPHUPTOM;

- B (hopme 31eKTPOHHOTO TOKYMEHTA;

- B hopme aynuodaiina.

AJISl TUIYXHX U ¢J1200CbIIIAIUX!

- B IeyaTHOH opme;

- B (hopme 31eKTPOHHOTO TOKYMEHTA.

AJ1s1 00y4arouXcsl ¢ HAPYIIEHUSIMA ONIOPHO-IBHUIaTeJIbHOI0 aNnapara;

- B Ie4aTHo# (opme;

- B (hOpMe IIEKTPOHHOTO JOKYMEHTA;

- B (popme ayauodpaiina.

9. YYEBHO-METOANYECKOE U UTH®POPMAIIMOHHOE OBECIIEYEHUE
JUCIUIIVINHBI

OcHoBHas JuTepartypa.

1.Kapenosa, E.JI. OcHOBbI MHOTOIIOTOYHOTO M MapajlIeIbHOTO MPOrpaMMHUPOBaHuUs : yueOHoe nmocobue /
E.JI. Kapenosa ; Cubupckuii dhenepanbHblii yHUBEpCUTET, UHCTUTYT BBIUUCIUTEILHOTO MOJEIUPOBAHUS
Cubupckoro otnenenust Poccuiickoil akamemun Hayk, CHOMpCKHUN HAaydHO-0O0pa30BaTENbHBIM LEHTP
CYNEepKOMIBIOTEPHBIX TexHojoruid. — KpacHospck : Cubupckumii denepanpubiii yauepcuter (CDY),
2016. — 355 c. : WL — Pexum JOCTyTIA: o TIOJIITUCKE. —
URL.: https://biblioclub.ru/index.php?page=book&id=497217 (nara  o6pamenus:  11.03.2021). —
bubnuorp. B kH. — ISBN 978-5-7638-3385-0. — TekcT : 21eKTpOHHBIH.

2. HuxomaeB, E.M. IlapamnensHbie Bbrumcienus : ydeOHoe mocobue / E.W. HukomaeB ; Cesepo-
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KaBkazckuii ¢denepanpubiii  yHuUBepcuTeT. — CraBpononb : CeBepo-KaBkaszckuii  denepaabHbIil
yauBepcuter (CK®Y), 2016. — 185 c¢. : wmn. — Pexum jgocrynma: 10 MOANHUCKE. —
URL.: https://biblioclub.ru/index.php?page=book&id=459124 (nara  o6pamenus:  11.03.2021). —
bubnuorp. B kH. — TeKCT : 3I€KTPOHHBIN.

3. ApsixoB, C.b. IlapamnenbHoe mnporpamMmmupoBaHue Haj oOmeld mnamarpio: OpenMP : [16+] /
C.b. AprikoB, M.A. TopoguuueB, I'A. llykun ; HoBocuOupckuii TrocymapCTBEHHBIH TEXHHUYECKUH
yHuBepcuteT. — HoBocubupck : HoBocuOMpCKuid TocyiapCTBEHHBIM TEXHUYECKUM yHUBepcUTeT, 2019. —
95 C. : Wi, TaluI. - Pexxum JlocTyna: o MOATIUCKE. -
URL.: https://biblioclub.ru/index.php?page=book&id=576119 (mara  obpamenus:  11.03.2021). —
bubmuorp.: c. 88-90. — ISBN 978-5-7782-3796-4. — TekcT : SMeKTPOHHBIH.

JlonoIHUTeILHAS JTUTEPaTypa.
1.0OcHOBBI  BBICOKOIIPOU3BOAUTENBHBIX BbIUMCIEeHUN : yueOHoe mocobue / K.E. Adanacees,
C.B. Crykonos, B.B. Mainbiuenko u ap. — KemepoBo : KemepoBckuii rocynapcTBEHHbI YHUBEPCUTET,
2012. — T. 2. TexHOJIOTUH TTAPAJUIETBHOTO POrpaMMUpoBanus. — 412 c. — Pexxum octyma: mo mosmmcke.
— URL: https://biblioclub.ru/index.php?page=book&id=232204 (nara o6pamienus: 11.03.2021). — ISBN
978-5-8353-1246-7. — TekcT : 2EeKTPOHHBIMH.
2. bunnur, B.A. IlapannenbHble BEIUMCICHHUS] © MHOTOIIOTOYHOE MTporpamMMupoBanue / B.A. bumur. — 2-e
u31., uctp. — Mocksa : Hanmonanbenbiit OtkpeiThiil YausepcuteT «MHTYUT», 2016. — 311 c. : ui., cxem.
— Pexxum poctyma: mo mommucke. — URL: https://biblioclub.ru/index.php?page=book&id=428948 (nara
oOpamtenusi: 11.03.2021). — bubnuorp. B kH. — T€KCT : 3IE€KTPOHHBIH.

Cnncok aBTOPCKHUX METOANYECKHX Pa3padoToK.

A.C. ®denynoB. KoMmiekr MyabTUMEIMMHBIX METOAMYECKUX MAaTEpUANOB K H3YyYCHMIO
TUCHUTUTUHBL «Beraucnurensusie cucteMbl» (pacnonoxed B JUOC ¢dunuana u nepenaercst o0y-
YAFOIIUMCS JUISI IOJTOTOBKH K 3aHSATHSM U CAMOCTOSITEIbHOTO N3YUEHUS! TUCIIUILIHHEI).
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JIMCT PETUCTPAIIMA U3SMEHEHHAI

Howmepa crpanun

ara
Mep anny | Beero HaumeHoBaHMe IMoanuce, ®.1.0. BHeCIe[HI/Iﬂ s Tara
cTpa- -

m3me | M3MC | 3aMe Hyma | CTP u Ne IOKyMeHTa, | BHECHIETO U3MEHe-

Me- | Me- | HO- | Jmpo | HAIB N MEHECHUS B BBEJCHUS U3-
MEHe BBOJAIIETO HUsSI B JAHHBIN JK- N

HEH- | HEH- | BBIX | po- | HOKY- JaHHBIH JK- MEHEHUS
HE- M3MEHEHUS 3EMILTIP
Hmg | HPIX | HBIX BaHH | MCHTC 3eMILISAP

BIX
1 2 3 4 5 6 7 8 9 10
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