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1. HEJIV M 3AJIAYM OCBOEHMS TUCIATIIINHBI

Leab oCBOCHUS NUCHUIUIMHBI — (POPMHUPOBAHWE 3HAHUM, YMEHUH M HABBIKOB B PEIICHUU 3a/1a4
HCCIIEIOBAHUS U UCTIOJb30BAHNS BEIYMCIUTEIBHBIX CUCTEM.

3agaum: M3yyeHHe NOHATUHHOrO anmnapara JUCHHUILUIMHBI, OCHOBHBIX TEOPETHUYECKUX IMOJI0KECHUM
Y METOJOB, MPUBUTHE HABBIKOB MIPUMEHEHUSI TEOPETUUECKUX 3HAHUM ISl PEIICHUsI MPAKTUUECKUX 3a/1a4
MPUMEHCHHSI TAPAICTBHBIX BBIYHCIHUTEIBHBIX CHCTEM, HCCIECIOBAaHWE KiIacCU(DUKAIMU W THUITOBBIX
CTPYKTYP COBPEMEHHBIX BBIUMCIUTEIbHBIX CUCTEM, OCHOBHBIX MapaJurM MapajjiebHOro MporpaMmMup oO-
BAaHUs, TEOPETUYECKUX OCHOB MIPOCKTUPOBAHMS NAPAJUIENBHBIX aITOPUTMOB, MOJEIIEH, HCIIOIB3YOLIUXCS
MIPY AHAJIU3€ U MPOEKTUPOBAHUYU BBIYUCIUTEIBHBIX CUCTEM.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OII BO

Jucuumimna «BeraucauTenbHbIe CUCTEMBDY OTHOCUTCS K 00s3aTeNIbHON YacTu mporpamMmel. [laH-
Has IMCLUIIIMHA y4acTByeT B (popmupoBanuu odmenpodeccuonanbubix komnerenuuid OIIK-1 n OIIK-5.
Jnst u3ydeHus: JaHHOW MUCHMIUIMHBI HEOOXOAMMBI 3HAHMS, YMEHUS U HaBBIKH, (JOPMUPYEMBIE MpEIIIe-
CTBYIOLIEH JUCHMUIUIMHON MaTeMaTH4eCKre METOAbl AaHAJIN3A CIIOAKHBIX CUCTEM.

[TepeyeHpb mocieayOmMuUX AUCIUIUIMH, s KOTOPBIX HEOOXOMMMBI 3HAHUS, YMCHHS U HaBBIKH,
dbopMHpyeMble TaHHOW AUCITUTIIMHOM:

- [IporpammHoOe 0OecTIeueHE aBTOMAaTH3UPOBAHHBIX CHCTEM;

- Hayuno-uccnenoarenbckas pabora.

3. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUSA JTUCIHUIIJIMHBI

OcBoeHUe TUCIUILUIMHBI HANIPaBIEHO Ha (OPMHUPOBAHHE DIIEMEHTOB CIIEIYIOIINX KOMIIETECHINI B
cootBetcTBUU ¢ ®I'OC BO u OIl BO no nanHoMy HampaBiI€HHUIO MOATOTOBKH .
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IlepeyeHb MJIaHNPYeMBIX pPe3yJIbTATOB 00y4eHUsl M0 TUCHUILINHE (MOAYJII0), COOTHECEHHBIX
¢ HHAMKATOPAMH JOCTHKEHUs KOMIIeTeHIUii

CrniocobeH camocTos-
TEJIBHO PUOOpeTars,
Pa3BUBATL U IIPUMEHATH
MaTeMaTH4YecKue, ecre-
CTBEHHOHAYYHBIE, CO-
[UATIHO-
HSKOHOMHUYECKHE H TIPO-
(heccroHaNbHBIC 3HAHHUSI
JUTSL pEIICHUS HECTaH-
JapTHBIX 337124, B TOM
YHCIIe B HOBOW HMJIM He-
3HAKOMOM cpelie U B
MEKIMCIUTUTHHAPHOM
KOHTEKCTE

YeCKHe, €CTECTBEHHOHAYYHBIE, COIH-
ATHHO-PKOHOMUYECKHUE U MPOPECCH-
OHaJIbHBIC 3HAHUS JJI PEIICHUS He-
CTaHJapTHBIX 3324, B TOM YUCJIE B
HOBOU WJIA HE3HAKOMOU CpeJie U B
MEXIUCIUTIIIMHAPHOM KOHTEKCTE

Komnerenuus NHauKaTOPBI 10CTHKEHUSI KOMIIEe- Pe3yabTaThl 00yuyeHus
TeHU M
OIIK-1. OIIK-1.1. [IpnoOperaeT MmaTeMaTH- | 3HAET: TEOPETUIECKHE OCHOBHI MPOCK-

TUPOBAHUS U UCCIICJOBAHMS BBIYUCIIH-
TEJIbHBIX CUCTEM U MapaJlIeIbHbIX ajl-
TOPUTMOB

VYmeet: mpruoOpeTaTh HOBbIE TEOPETH-
YecKre 3HaHUS IPU pPelleHUH 3a1a4
IPOEKTUPOBAHUS U UCCIIEIOBAHHUS BBI-
YUCIUTEIBHBIX CUCTEM U Mapaljieb-
HBIX aJITOPUTMOB

Brnaneer: HaBbIkamMu mpuoOpeTeHUS
HOBBIX 3HAaHUHW TIPU NPOSKTUPOBAHUH U
MCCIIEJIOBAaHUY BHIYUCIUTEIbHBIX CH-
CTEM U IapaJijIeNIbHBIX AITOPUTMOB

OIIK-1.2. Pa3zBuBaeT MaTeMaTH4EC-
CKHE, €CTECTBCHHOHAYYHbBIC, COI[U-
aJIbHO-3KOHOMHYECKHE B MPOheCcCH-
OHAJILHBIC 3HAHUS JIJIS PEIICHHS He-
CTaHJApTHBIX 337124, B TOM YHCJIE B
HOBOW MJIM HE3HAKOMOM Cpesie U B
MEXKIUCITUTIIIMHAPHOM KOHTEKCTE

3HaeT: MOJIEJIM U METOJIbl TPOEKTUPO-
BaHHS M MCCJICIOBAHUS BBIYHCIIUTEIb-
HBIX CUCTEM U MapaJIeTbHbBIX ajIro-
pUTMOB

VYmeert: pazpabaTeiBaTh MOJEIN U ME-
TOJIBI IPOCKTUPOBAHUS U UCCIICTOBAHUS
BBIYMCIIUTEIIBHBIX CUCTEM U Tapas-
JIETIbHBIX aJITOPUTMOB

Bnaneer: MmeTouko# pa3pabOTKH MO-
Jeed 1 METOJIOB TPOCKTHUPOBAHMS U
HCCIEIOBAHNS BEIYUCIUTENLHBIX CH-
CTEM M MapaJlIeTbHBIX AITOPUTMOB

OIIK-1.3. [IpumeHseT maTemMaTuye-
CKH€, €CTECTBEHHOHAYYHbIE, COI[U-
aJbHO-3KOHOMMYECKHE U MPOodeccu-
OHAJIbHBIC 3HAHUS JI PEIICHUS He-
CTaHJApTHBIX 33/1a4, B TOM YUCJIE B
HOBOM WJIA HE3HAKOMOU CpeJie U B
MEXIUCHUIIIIMHAPHOM KOHTEKCTE

3HaeT: MEeTOI0JIOTHYECKYIO0 OCHOBY
IPOEKTUPOBAHUS U UCCIIEIOBAHHUS BBI-
YUCIUTENBHBIX CUCTEM M Mapajliesb-
HBIX aJITOPUTMOB

YMeer: npuMeHsTh HOBBIE 3HAHUS MIPU
IPOEKTUPOBAHUU U UCCIIEJOBAHUS BbI-
YHCIUTENBHBIX CUCTEM U Mapalieb-
HBIX aJICOPUTMOB

Brnaneer: HaBbIKaMy IPUMEHEHUS Me-
TO/I0JIOTHYECKON OCHOBBI MPOEKTUPO-
BAaHUS M UCCIICIOBAHUS BHIYUCIUTEI b-
HBIX CHCTEM U MMapajuieIbHbIX alro-
pUTMOB
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Cnoco6en paszpaba-
ThIBaTb U MOJACPHU-
3UpOBaTh NIPOTrpaMM-
HOE U amnmapaTHoe
obecrneuenne nHMOP-
MalIlMOHHBIX U aBTO-
MaTHU3UPOBAHHBIX CH-
cTeM

rpaMMHOE M ammapaTHoe obecrieue-
HUE WH()OPMAIMOHHBIX U aBTOMATH-
SUPOBAHHBIX CUCTCEM

Komnerenuus NHAUKATOPBI TOCTHKEHNST KOMIIe- Pe3yabTaThl 00y4yeHus
TeHIHHA
OIIK-S. OIIK-5.1. PaspabGarbiBaeT  mpo- | 3HaeT: TEOPETUYECKHUE OCHOBHI pa3pa-

O0TKH IPOrPAMMHOI0O U aNapaTHOTO
oOecrieyeHus ISl apaiebHbIX Bbl-
YUCIUTEIbHBIX CUCTEM

VYMmeeT: pazpabaTeiBaTh IPOIPAMMHOE U
anmnapatHoe obecrnieueHue A napai-
JIEJIbHBIX BBIYMCIUTEIBHBIX CUCTEM
Brnaneet: MeToaukoi pa3paboTKu npo-
IPaMMHOI'0 U alapaTHoOro obecrneuve-
HUS JUI TapajluIeNIbHBIX BBIYUCIUTENb-
HBIX CUCTEM

OIIK-5.2. MoaepHusupyer Mmpo-
rpaMMHOE M ammapaTHoe obecreue-
HUEe WHPOPMAIMOHHBIX U aBTOMATH-
3UpPOBAHHBIX CUCTEM

3HaeT: TeOpeTHYECKHE OCHOBBI MOJIEP-
HU3alMU MMPOrpaMMHOTO U almapaTHoO-
ro odecrneyeHus 1y napaiebHbIX
BBIYUCIIUTCIBHBIX CUCTEM

VMeeT: MOJepHU3HPOBATh IPOTPaMM-
HOE M arnmnaparHoe o0ecreyeHue s
napaiiCJIbHbIX BBIYUCIUTCIbHBIX CH-
cTeM

BJ'IaI[eCTI HaBbBIKaMU MOACPHU3ANN
IPOrpaMMHOTO U almapaTHOro obdecme-
UCHUA OJ1A TapaJlJICIIbHBIX BBIYUCIIN-
TCIIBHBIX CUCTCEM
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4. CTPYKTYPA U COAEPKAHUE JUCHUIIJIMHBI

CTpyKkTypa AMCHHMIJIMHBI:

CMOJIEHCKUA
( DUNITNANT

VN

Cemectp 2 Hroro 3a kypc
AKaZIeMHYECKHX YacoB AKaJeMUYECKUX YacoB 3.¢.
o] o]
Wnnexc HaumenoBanue é g é
g Kon a | 3¢ g Kon
3 | Bcero Jlex | Jla6 | Ilp | KP | CP =) 3 | Bcero Jlex | JIa6 | IIp | KP CP | Konrpoas | Beero
o TAaKT. g o TaKT.
~
510,03 | DpiuMCIHTCNbHEE 2w, | 252 | 52 | 18 | 16 | 18 155 45| 7 | 2| 252 | 52 | 18 | 16 | 18 155 | 45 7
CUCTEMBI PI'P PI'P
OBO3HAYEHMUA:

Bubl npoMeKyTOUHOM aTTecTaluM (BUABI KOHTPOJISA):

DK3 - DK3aMeEH;

3a0 - 3a4eT Cc OICHKOM;

3a

— 3a4eT;

Buasi pador:
KoHTakT. — KOHTaKkTHas paboTa 00y4aroIMXCs C IPENoiaBaTeseM;
JIek. — IeKIIMOHHbIE 3aHATHS;

JIa6.— mabopaTopHbie pabOTHI;
IIp. — npakTHUecKkue 3aHATUS;

KPII — xkypcoBas paboTa (KypcoBOil IPOEKT);
PI'P — pacuetHo-rpaduueckas padora (pedepar);

CP — camocTosTenbHas paboTa CTy/I€HTOB;

3.e.— 00BbEM JUCHHUIIIINHBI B 3a4CTHBIX CIUMHHUIIAX.
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Conep:xkaHue IMCHUNIMHBI:

Ne

HanMeHOBaHMe BUIOB 3aHATHH U TEMATHK, COJIEP:KAHUE

1

JleknimoHHbBIE 3aHATHA - 9 HIT. 11O 2 Yaca.

1.1. ITonarue o BeruucauTeNbHOM cucteme. [lapannenusm. [lonarue o napaaienbHON BBIYUCI U-
tenpHOM cucteme. Knaccudukanus dnuana. Ee Hemoctatku. Knaccudukanus J[>koHcoHa BBI-
YUCTUTENBHBIX cucTeM kiaacca MKM/I. BerauciautenbHbie cUCTEMBI ¢ 00Mmeld naMaThio. MyJib-
tunporieccopbl. CBorictBa. JloctomncTBa. Henoctatku. [Ipo6nemsr. [Ipumepst cucteM. Borumc-
JUTENbHBIE CUCTEMBI C HEOJHOPOJIHBIM JOCTYNOM K MaMATH. BBIUMCIHUTENBHBIE CHUCTEMBI C
pacnpeneneHHoil namsaTeio. MynbeTikomnbeiotTepsl. ColictBa. JloctonncrBa. Henocratku. Ilpo-
onemsl. [IpumMepsl cuctem.

1.2. BoruncnurenbHble Ki1acTepsl. | MOpUIHbIE BBIUNCIUTENbHbBIE CUCTEMBI. | MOpUIHBINA BbIUHKC-
mutenbHbId Kiactep ('BK) COMDU. ApXuTekTypa, OCHOBHBIC XapaKTePUCTUKUA. APXHUTEKTypa
Y OCHOBHBIE XapaKTepUCTUKHU BblUMCIUTENbHBIX y3710B ['BK n y3na ynpasnenus. Komangnas
ob6omouka bash. Jloctyn k komanmHoit o6osouke. [Iporpammbr PuTTY u WinSCP. OcHoBHBIC
komanab! Linux. Ckpuntsl bash. Menemxkep pecypcoB SLURM. @yHKIMHM, OCHOBHBIE KOMaHbI.
1.3. IIpobnema CHHXpPOHM3AIMM HE3aBUCHMBIX MapaUiesIbHbIX MOTOKOB. OlEHKa MpPOU3BOJHU-
TEJIbHOCTH BBIYMCIUTEIBHBIX cUCTEM. IIMKOBas NpOM3BOOUTENBHOCTH. PeanbHas NMpOU3BOMAH-
tenabHOCTh. Tom500. Ton50. IIpumepsr cucteM. OneHka 3GGEKTUBHOCTH MapaJlIeTbHBIX AT O-
putMoB. CpenHss CTENeHb Mapaienu3Ma. YCKOpeHUe NapauienbHoro aaroputMa. JddekTus-
HOCTb MapajuieapHoro anroputMa. [lotepu 3¢ (heKTUBHOCTH MapaiiebHbIX BBIYUCICHUN. 3aKOH
Ampana.

1.4. OpenMP. OcHoBHbIe cBeieHus. KoMmuiisiius v 3ammyck nporpammbl. Mojens napasuieibHOM
nporpaMMbl. OCHOBHBIE TUPEKTHBBI. OcHOBHBIE QYHKIMH. OCHOBHBIE NEPEMEHHBIE OKPYKEHUSI.
Monenb naHHbIX. JlokanbHble W 00mue nepeMmeHHble. [lapamienbHbie UKL [lapamienbHbie
UUKIBL. ['OHKH. [IUpeKTUBBI U MEXaHU3Mbl CHHXPOHU3AIMH. 3aMep BPEMEHU BBINIOJIHEHHS y4acT-
Ka nporpammsl. [Ipumepst mporpamm.

1.5. MPI. OcHoBHble noHsATHS. [loHsATHE MapamienbHON nmporpammel. Onepanuu nepeaadyu gaH-
HBIX U KOMMYHHUKaTOpbl. Tunel JaHHbIX. MHULIManu3anus M 3aBeplICHUE MapauIesIbHBIX MpO-
rpamMM. OmnpeneneHre KOIMYECTBAa M paHra mnpoieccoB. Ilepenaua u mpueM cooOleHui Tuma
«Touka-Toukay. OmpezaesneHre BpEeMEHU BBINOJTHEHUs. KOJIEeKTUBHBIE ONEpaluy MEePeChUIKU
naHHbIX. Penykumst. Komnunsanus u 3anyck nporpamM. [Ipumepsr nporpamm. CpaBaenue MPI u
OpenMP.

1.6. CUDA. OcHoBHble noHsTHsI. OCHOBHBIE XapakTepucTtuku Buaeokaptsl B [BK COMOU.
Apxurextypa GPU. Cucrema namstu B GPU. Opranuszauusi BelYMCIeHUN. BbpinoiaHeHne mpo-
rpammbl B CUDA. Sapo. Mogaens nporpammbl B CUDA . Thread, block, grid. Bctpoennbie nepe-
MeHHBIE. 3aMep BpeMEeHH BhINOJIHEHUs. PaboTa ¢ KoHCTaHTHOM maMsThio. PaboTa ¢ pazaensemoit
namaTero. bapeepHas cunxponusanua. CUDA. Tlpumepsr nporpamm.

1.7. Tunel napaienu3ma (Mapaiiean3M He3aBUCUMBIX 3a/a4, Mapajuiesiu3M JaHHbIX, KOHBEHep-
HBIM Mapanienu3M. aAITOPUTMUUYECKUAN Mapaien3M). 3epHUCTOCTh napawienusma. [IpumepHas
KIaccuuKalus CpelCTB MapalieIbHOro MporpaMMUpOBaHus. PacmapannenuBaHue anukiInge-
CKHMX YYacCTKOB ITOCJICJIOBAaTEIbHON mporpammsel (asiroputMa). I'pad 3aBHCHUMOCTEH MEXIy OIle-
paTopamu mporpamMmbl. Bussl 3aBucumocTei. SIpycHo-napamienbHas Gopma nporpammel. [lapa-
MmeTpbl U xapakrepuctuku AIID. TloctpoeHue spycHo-mapauienbHON (OpPMBI POrpamMmbl IO
rpady 3aBucumocteil. PacnapannenuBanue BelpaxkeHuid. PacnapannenusBanue umkiioB. [locta-
HOBKa 3a7a4. MeTo1bl mapajieaenunejoB, FTMIEpIUIOCKOCTEN, TUPAMHU/T.

1.8. Ceru Iletpu. Onpenenenue. 3aganue. Oynkunonupoanue cetu Ilerpu. MuTepnperanns
cereit [lerpu. CoiictBa ceteit Iletpu. PasHoBunnoctu cereit Iletpu. JlepeBo MTOCTHKUMOCTH.
Anroput™ noctpoeHusi. AHanu3 cBoicTB ceteil [leTpu Ha ocHOBe AepeBa JocTHRUMOCTUH. MaT-
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puyHoe npencraBiaenue ceredl Iletpu. AnHanus cBoiicTB ceteil IleTpu Ha OCHOBE MaTpPHUYHOIO
npeactaBieHus. Hegocratku naepeBa JOCTHKUMOCTH M MaTpu4yHoro noxaxona. Ilpumepsr mone-
neit Ha ocHoBe certeld [letpu. 3agaua B3auMHoro uckmoveHus. Cers [letpu s pemenus 3agauu
B3aMMHOTO HCKJIIOYEHHs. 3ajada «IpPOU3BOJUTENb-MOTPEOUTENb). 3aJada  «IucaTeIu-
yuTaTenw». 3afgava o natu obenaromux dunocodax. Cerp [letpu nns 3amaum o msatu obdenato-
nwmx unocodax.

1.9. BC kmacca OKM/I. Matpuunble cucteMbl. CHCTOINYECKHUE U BOJHOBBIE CHCTEMBI. ¥YMHO-
*eHue Matpul B pemtetke 115, BexkropHble cuctemsl. Tononorus cereit nepeaaun nqaHHbx. Oc-
HoBHbIe Xapakrepuctuku CIIJI. Ilpumeps! Tonosoruii ¥ UX XapakTEPUCTUK. METaKOMIIBIOTHHT .
I'pun-cucrempl. O6nauHbIC BEIYHCICHUSI.

2 | JJaboparopHbie paboThI - 4 1mIT. IO 4 Yaca.

2.1. 3amwuta ot roHok B OpenMP. HcciienoBanne MexaHn3MOB 3aIUThHI OT TOHOK Ha IpUMEpe
MapajuieIbHOTO BHIYMCICHHS] CYMMBI YHCIIOBOTO Psijia.

2.2. [TapanyienbHOE BBINOJIHEHHE HUKIOB ¢ ucnojbp3oBanueM OpenMP. MccnenoBanue anropur-
MOB pacIpeiesIeHus uTeparui Mexay NOTOKaMU IIPH MapajuieIbHOM BbIUUCIEHUN LIUKIIOB.

2.3. BeuuclieHre CyMMBbI WICHOB psia ¢ nmoMolibio MPI-iporpamMmel. PazpaboTtka u oTiiaaka
napasuieJbHOM NporpaMMbl BEIYMCICHUSI CYMMBI 4IeHOB psiaa ¢ noMmouibto MPI. CpaBHenue pe-
3yJIbTAaTOB C pe3yJIbTaTaMu MEePBOH 1ab0PaTOPHOIl pabOTHI.

2.4. [TapannenbHOe MporpaMMHupoBaHue ¢ ucnoisibzopanueM TtexHojsoruun CUDA. PaspaboTka u
OTJIaJiKa MapajlyIeIbHOW MPOrpaMMbl BBIYKCIEHUS CyMMbI 4jieHOB psia ¢ nomombio CUDA.
CpaBHeHHUeE pe3yJabTaTOB C pe3yIbTaTaMu NepBOM U TpeThel 1abopaTopHBIX padoT.

3 IIpakTrueckue 3anatud - 9 wr. no 2 yaca:

3.1. Otnagka nocTtyna K BelaucautenbHomy knactepy COMOU.

3.2. Otnagka npoCThIX TPOTPAMM Ha BBIYMCIUTEIBHOM KiacTepe ¢ ucnoiab3oBanuem OpenMP.
3.3. Otnaaka Ha KJIacTepe MpOCThIX MPOrpPaMM ¢ Ucoiab3oBanruemM MPI.

3.4. Otnaaka Ha KJIacTepe NpOCThIX MporpaMm ¢ ucnoiabzoBanuem CUDA.

3.5. PacnapamienuBanue allMKINYECKUX alTOPUTMOB.

3.6. PacnapannenuBaHue UKIOB.

3.7. Cetu Iletpu. [IlepeBo 1OCTUKUMOCTH.

3.8. Cetu Iletpu. MaTpuuHoOe npecTaBieHue.

3.9. Cetn IleTpu. AHanu3 BEIYUCIUTEIHLHON CHUCTEMBI.

4 PacuetHo-rpaduueckas padorta: « Berauciienrue onpeaeneHHOro HHTETpaia ¢ UCI0Ib30BaHHEM
texHosoruii OpenMP u MPIy

5 CamocTodrenbHast paboTa CTyAE€HTOB.

5.1. IloaroToBKa K BBIOJHEHHUIO Ja00PaTOPHBIX pabOT U MPAKTUYECKUX 3aHITUH.

5.2. BeimonHeHue pacyeTHO-rpadudecKoit paboThl.

5.3. IloaroroBka K 3K3aMeHy 10 AUCIUIIIMHE.

(omieHOYHBIC MaTepHaIbl PUBEICHBI B pasnaene 6 nannoi PI1]])

5. OBPA3OBATEJIBHBIE TEXHOJIOT A
Tabnuna - O6pa3oBarenbHbIe TEXHOJIOTHH, UCTIOIB3YEMbIE IPH Pean3alii Pa3IUIHbIX BUI0B YU4EOHBIX
3aHATUN 110 JUCIUIIIINHE

Ne n/m | Bujpl yueOHBIX 3aHATHIA OObpa3oBarenbHbIE TEXHOJIOTUH

1. Jlexuu Knaccuueckas (TpaguiimonHas, nHGOpMaIMOHHAs)
neKuus B hopMate MyJIbTUMEIUHHBIX Mpe3eHTaAnN

2. [IpakTHueckue 3aHATHS TexHonorust 00y4eHns Ha OCHOBE pelIeHUs 3a1a4 U
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BBINIOJHEHUS YIIPaKHECHUIA

3. JlabopaTopHbie pabOThI TexHoMOrHsI BHITOTHEHUS JIAOOPATOPHBIX 3a/TaHUMA
WH/IMBHTyaTbHO
4. CamocTosTenbHas paboTa NHpopManinoHHO-KOMMYHHUKAIIMOHHBIE TEXHOJIOTUU

cTyneHtoB (BHeaynutopHas) | (moctyn k DMOC dunmana, k ObC dunuana, noctyn
K MH(POPMAIMOHHO-METOUYCCKUM MaTepHaiaM I1o

JTUCITUTLIAHE)
S. KonTponas (mpomexxyTounasi | TexHomorust ycTHOro ornpoca
aTTecTalus: YK3aMeH) TexHos0rus NMCEMEHHOr0 KOHTPOJISA, B TOM YUCIIE
TECTUPOBAHUE

6. OLEHOYHBIE MATEPUAJIBI /ISl TEKYILIET'O KOHTPOJIS1 U
MMPOMEKYTOYHOM ATTECTALIMM — JJISI OEHKH KAUECTBA OCBOEHMSI
TACHATIIAHBI

K npomexyToyHol aTTecTally CTyJAEHTOB IO IUCUUILIMHE MOTYT IIPUBJIEKATHCSA NPEACT ABUTEIU
paboToaTeneii, mpenoaaBaTeIy MOCIeYINX TUCIUILUINH, 3aBeyoIue Kadeapamu.

OweHKka KayecTBa OCBOEHUS JUCLMIUIMHBI BKIIOYAET KaK TEKYIIUA KOHTPOJIb YCIIEBAEMOCTH,, TaK
Y TIPOMEKYTOUYHYIO aTTECTAIIUIO.

OLeHOYHBIE CPEICTBA TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH:
IIpuMepbl BONPOCOB K KOHTPOJIbHOMY ompocy nmo teme «Kitaccupukauus, apxurekrypa u
CBOMCTBA BHIYHMCJIMTEIbHBIX CHCTEM)
1. Ha xakux nmpu3HaKax oCHOBaHa KiIacCU(pUKAIMS BEIUUCIUTEIbHBIX cucTeM (BC) ®dnunna?
Kaxoit kmacc BC siBnsieTcst ocHOBOM 1151 kiaccudukaruu J[>koHcoHa?
HazoBuTe 0CHOBHBIE MPEUMYIIIECTBA U HEAOCTATKUA MYJIBTUIIPOIIECCOPA.
Ha3zoBuTe OCHOBHBIE MPEUMYILECTBA U HEJOCTATKH MYJIbTHKOMITBIOTEPA.
KaxoBa ocHoBHast oTnnuutensHas uepta BC tuna NUMA?
B ueMm oTnuuuTeNBHBIE IPU3HAKH BEKTOPHBIX U MAaTpUuHbIX BC?
B 4yem cocToaT 0cOOEHHOCTH apXUTEKTYPhl BRIYUCIUTENRHOTO KitacTepa COMOBU.

Nk wd

IIpumepsl BONpocoB K KOHTPOJIbHOMY ompocy no teme «IIporpammHoe obecnedeHne BbI-
YHCJIUTEJbHBIX CHCTEM)
1. Tlepeumcnure oCHOBHBIE KOMaHIBI Linux.
ITepeuncnure ocHoBHBIE KOMaHAbl SLURM.
HazoBuTe OCHOBHBIE IEPEMEHHBIC OKPYKEHUS, TUPEKTUBBI U (yHKIHH OpenMP.
HazoBute ocHoBHbIE QyHKIIMM MPI.
HazoBute ocHoBHbIe QyHKimun CUDA.
HpI/IBGJII/ITC (bopMaTel KOMOWISIIMY U 3amycka nporpamm B MPI, OpenMP, CUDA

PECNERN

Conep:xxkanue PI'P:
1. Hanwmcars, oTnaguTh, CKOMOMIMPOBATE M 3aITyCTHTH HA THOPMIHOM BBIYHCIMTEIBHOM KIIACTEPE
CDOMDU nporpaMmmy nociae0BaTeIbHOI'O BBIYUCIEHUS ONPEAeIeHHOro nuTerpana. Ilpeaycmorpers 3a-
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Mep BPEMEHH BBIMIOJIHEHHSI TPOTPAMMBI C UCTIONb30BaHueM QyHKuu omp get wtime (). HeoOxonumo
IPEeTyCMOTPETh KOHTPOJIb IPAaBUIILHOCTH BBIYUCIICHUSI OTIPE/ICIIEHHOr0 HHTEerpasa.

2. IlonyuuTh 3aBUCUMOCTb BPEMEHH BBIMOJHEHHS MOCIEA0BATEIbHON MPOTPAMMBbI OT YHCJIa OTPE3KOB
pa3OueHus HHTepBala HHTErPUPOBaHUS N. MakcUMallbHOE 3HAaUeHHE N BBIOPATh TAKUM, YTOOBI BpeMsi
BBITIOJIHEHUS TIOCIIEIOBATEILHOM BEPCUU IOCTUTAJIO BETMUYUHBI OpsKa 1- 5 cexkyH.

3. Hanmmcatp, OTIaAuTh, CKOMITHIIMPOBATH U 3aITyCTUTh Ha THOPUIHOM BBIYUCIUTEILHOM KIIacTepe
COMDU (na y3ne ynpasnenus (YVY)) nporpaMMmy napajuieIbHOT'0 BBIYUCICHUSI ONPEIEICHHOT'O UHT e-
rpana ¢ nomoursio OpenMP. [IpeaycMoTpeTs 3aMep BpeMeHHU BBIMOJIHEHUS apajlieIbHOM MPOrpaMMBl.
Yucno HUTeH 15 peann3aluy napauiebHON MporpaMMbl BEIOpaTh MO0 YMOJIYaHUIO (MaKCUMAIIbHO BO 3-
MO>KHBIM ISl y371a yrpaBieHus ). [Ipu 3Tom HeoOX0AMMO OTpeAEIUTh 3TO YUCIIO C TOMOIIBI0 QYyHKIIUU
omp get num threads() nunu nepemenHoi okpyxenuss OMP NUM THREADS u BeiBecTH Ha KOHCOJIb
(unu B Qaily1) B KauecTBE OAHOIO U3 PE3YJIbTAaTOB PabOTHI POrPAMMBI.

4. TTomy4uTh 3aBUCUMOCTb BPEMEHH BBIIOJIHEHHS MapaIJIeIbHOW TPOTpaMMBbI OT YUCIIa OTPE3KOB pa30 u-
€HUs UHTEpBaJla UHTETPUPOBAHUS N.

5. IlomyuuTs 3aBUCHMOCTb YCKOPEHUs NapauienbHoro anroputma Snap=(Tnocn/Tnap), roe Trocn -
BpEMsI BBIIIOJTHEHUS TIOCIIEI0OBATEIBHOTO AJITOpUTMA, Trap — BpeMsl BBINOJHEHUS TapaIeIbHOIO ajlro-
pUTMa, OT YHCIIa OTPE3KOB pa30MEeHMsI HHTEpBajla MHTETPUPOBAHMUS N.

6. Ilpu MmakcuManbHOM n (U3 MyHKTa 2 pabovero 3a1aHus) NOJYyYUTh 3aBUCUMOCTb BPEMEHU BBITIOJHEHUS
MapauIeIbHON IPOrpaMMBbl OT YUCJA HUTEW, UCTIOJIb3YIOMINUXCS B NAPALIEbHONW CEKIMH. YnCcno HUTen
HU3MEHSTH ¢ MOMOIIbI0 pyHKIMU omp set num_threads() win nepeMeHHON OKPYIKESHHUS

OMP NUM THREADS.

7. 3anmycTuTh MapauiesbHyI0 MIPOrpaMMy Ha BRIYUCIUTENLHOM y3ie 1 (BY1) u BerunciauTebHOM y3iie 2
(BY2).

8. CpaBHUTH BpeMs BBIYUCIICHUS TapaJlJIeIbHOM NMpOorpaMmbl IPU MaKCUMAaIbHOM N (U3 MMyHKTA 2) U MaK-
CHMaJIbHOM 4ucie HUTel Ha y3nax YV, BY1, BY2.

9. CpaBHUTH BpeMsl BBIUUCIICHUS TAPATIIEIBHON MPOrpaMMbl IPH MAKCUMAIbHOM N ¥ OJIMHAKOBOM (32)
yucie HuTeu Ha yznax YV, BY1, BY2.

10. Hantucatp, 01200 Th, CKOMIMJIMPOBATH U 3aIlyCTUTh HA THOPUIHOM BBIYMCIUTEILHOM KIIACcTEpe
COMDU (ra YY) MPI-iporpamMmy BBIYHCICHHSI OTIPEICICHHOTO HHTErpaia. [IpemycMoTpeTs 3amep
BPEMEHH BBINOJHEHHUS IPOTPAMMBbI, KOHTPOJIb TPABHJILHOCTH BHIYMCICHHUS UHTErpaia. UHIuBHUAyaIbHbIE
3aJJaHUsl B COOTBETCTBUH C HOMEPOM I10 JKypHaJy B3STh U3 TaOMUIIBI 1.

11. TToBroputs yHkTHI 4-9 111 MPI-nporpammel. EctectBenHo, uncio npoueccos 11t MPI 3anaercs
CpeIoM BBITTOJIHEHHUS.

12. CpaBHUTH NMOJTYYEHHYIO B IIyHKTE 5 3aBucUMOCTb 15t OpenMP u MPI (uucno nurteit (mporeccos) B
OpenMP u MPI 10/15kHO OBITH OTMHAKOBBIM, 3aITyCK TPOU3BOIUTCS HA OJTHOM M TOM K€ y3IIe).

13. ITpn MakcHMMaJIbHOM N NPOJJIUTH MTOIYYEHHYIO B yHKTE 6 151t MPI-niporpamMmsl 3aBUCUMOCTB Bpe-
MEHH BBIIIOJIHEHUS MapaAJUIeIbHON IPOTPaMMBbI OT YKCJIa TPOLECCOB, UCIIOMb3YS 3aIlyCK MPOTPaMMbl Ha
JIBYX BBIUUCIUTEIBHBIX y371aX (4UCiIo mporeccoB — 10 80), Ha Tpex y3nax (4uciio mporeccoB — g0 112).
14. CpaBauTts nonydyeHHoe B MPI makcumanbHOE yCKOpEHHE C MAaKCHMAJIBHBIM YCKOPEHHUEM, ITOTy4YEH-
HbIM ¢ noMousro OpenMP.

15. Bce nmonxyueHHBIE 3aBUCUMOCTH OPOPMUTH B BHJIE TpadukoB. [Ipu HeoOX01uMOCTH UCTIOIB30BATh
TaOJIMYHYIO GOPMY IPEICTABICHHUS.

IIpuMepbl BONPOCOB K 3K3aMeHY N0 AUCHUIINHE:

[TepBrIif 1 BTOPOH BOIMPOC B 3K3aMEHAIMOHHOM OWJIETE — BOIPOC MO JIEKIIMOHHOM MaTepHuairy
(Bompock! 1-14). Bropoii Bompoc — 3aja4a Ha TeMy, OM3KYIO K pa30upaeMbIM Ha MPAKTUYECKUX 3aHATH-
SX M B IIPOIIECCE BBITIOTHEHUS Ta00paTOPHBIX paboT U pacueTHO-Tpadudeckoit paboTsl (Bompock! 15-18).

1. TlapannenusM. [loHsATHE 0 MapanieabHON BEIUUCIUTENBHON CUCTEME.
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2. Kuaccudukanus BEIYUCIUTEIBHBIX cucTeM kKiacca MKMJI.

3. BpaucIUTENbHBIE CUCTEMBI C O0IIEH TAMATHIO.

4. MynsTHIPOLECCOPBHI.

5. BpauCIATENbHBIE CUCTEMBI C HEOJHOPOAHBIM JOCTYIIOM K TTAMSTH.

6. MyJIbTUKOMIIBIOTEPHI.

7. T'uOpuaHbIC BEIYUCIUTEIBHBIC CHCTEMBI.

8. OpenMP. OcHoBHbIE CBEICHUS.

9. MPI. OcHOBHBIE TOHATHS.

10. CUDA. OcHOBHBIE MTOHSTHSI.

11. Ceru Ilerpu. Onpenenenue. 3ananue.

12. SIpycHo-napanienbHas opMa IporpaMMsl.

13. Ananu3 cBolicTB cerelt IleTpu Ha ocHOBE iepeBa TOCTUKUMOCTH.

14. Ananu3 cBoiicTB cerell [leTpu Ha OCHOBE MaTPUYHOIO IIPEICTABIECHHUS.

15. Pa3paboTaTh ¥ OTJIAIUTH MIPOTPAMMy OOMEHa COOOIICHUIMHU Mex 1y Tiporieccamu 2 u 3 B MPI.
16. Pa3zpaboTath 1 OTIIaIUTh MPOrpaMMy oOMeHa COOOIEHUSIMU Mexay Tporieccamu 8 u 9 B MPIL.
17. PazpaboTath ¥ OTJIaIUTh IPOrpaMMy pacnapajuieTuBaHus nukiaoB B OpenMP

18. Pa3paboTaTh 1 OTJIaIUTh MIPOTPAMMY 3aIIUTHI OT TOHOK Ha OCHOBE JIMPEKTHBHI atomic

IIpuMepsI TECTOBBIX 3aJaHUIl K IK3aMeHY MO0 AUCHHUILINHE:

3amaHus, MTOMEUYEHHBIE 3BE3I0UKOM, MOTYT CO/IEpKaTh O0jiee OAHOro MPaBHILHOTO OTBETA.
1. [IporpamMmma umeeT BUA:

A: BBOA (a, b, ¢);

B: d :=atb;
C: e =a-b;
D: f:=d+e;

E: BeBOZ (2, b);
F: BoiBOA (T, ).
AIID nporpaMMbl UMEET BUA:

1 sapyc: A

2apyc:B GE
3 apyc:
4 apyc:

1 apyc:
2 sapyc:

3 apyc:
4 apyc:

O

1 apyc:
2 spyc:

3 apyc:

o
D
B

1 apyc:
2 spyc:

3 apyc:
4 apyc:

ORI R RS RS
g O

2", YkaxuTre Bce KIaCcCU(PUKAIMOHHBIE TPYIILI, K KOTOPHIM OTHOCHTCS MPEJICTABIECHHAs HA PU-
CYHKE€ BBIYUCIIUTENbHAS CUCTEMA!
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Myasmunpoyeccop

MyﬂmeKO.Mn blomep

Cucmema c obwell namsimvto

Cucmema c pacnpedeieHHOU NAMSIMbBIO

Cucmema ¢ 00HOPOOHbIM dOCMyNnoM K namsimu

Cucmema ¢ eduUHbIM adpecHbIM NPOCMPAHCMEOM

Cucmema ¢ HEOOHOPOOHbBIM AOCMYNOM K namsimu

Cucmema 6e3 eOUH020 adpecHo20 NpoCMpaHcmaa

MaccueHo-napa/meﬂbele cucmemal

Cucmema c n02uyecku pa3deassemoll, Ho pusuvecku pacnpedeseHHOl NamMImsio

3". OnepaTtop B mporpamMMBbl 3aBHCHUT OT omepaTopa A, eCliu:

In(A) N Out(B) # 0

In(A)NIn(B) =0

Out(A) N Out(B) =0

Out(A) N In(B) = 0

4. [Iporpamma umeer BUA:

A: BBOZ (a, b);

B: c:=a;

C: d:=b;

D: e = 3*a;

E: f:=4%Db;

P: ecnu e>f To F, nnaue H;

F: d :=a;

H: meuars (c, d).

OT KakuXx OnepaTopoB 3aBUCHUT oriepaTop F:

12
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A CP

A BCP

A BC

A B CDE

AP

A B CDEP

B C

B CP

5*. Cetb HeTpI/I I MOACIIUPOBAHUA ceMa(bopHoro pCUICHUA 3alaYi B3AaMMHOT'O UCKIIFOYCHUA UMCCT BU/IL:
[Tpomece 1 ITpomece 2

—=(s) P Pz(o)(—\

OtmetbTe cBOliCTBa 3TOM cetH [leTpu:

Kusa

CoxpaHsarowas

K-oepanuvena

B ¢unmane ucnonb3yercs cucTeMa ¢ TPaIWIMOHHOW IKAJIOW OIEHOK — "oTiu4HO", "Xxopomio",
"ynoBieTBopuTenapHO", "HEymOBIETBOpUTENRHO", "3auTeHO0", "HEe 3auTeHO" (masiee - MATHOANIbHAS CH-
cTemMa).

dopMa NPOMEKYTOUHOMN aTTECTAI[MU MO HACTOSIIEH AUCUUIIIIUHE — SK3aMEH.

[IpuMeHsieMble KpUTEPUU OLIEHMBAHMS MO JUCLUILUIMHAM (B COOTBETCTBUU C MHCTPYKTHUBHBIM
nuceMoM HUY MOU ot 14 mast 2012 rona Ne 11-23):
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Onenka Kputepuu ornieHKH pe3yinbTaToB
0 TUCITHU- 00y4eHHs TTO TUCITUILIINHE
TJIMHE

«omuuHO»/ | BrIcTaBmsiercs oOyyaroniemycs, 0OHapyKUBIIEMY BCECTOPOHHEE, CHUCTEMATHYECKOE H

«3a4YTEHO rIy0OKO€ 3HAaHHWE MAaTEePUAJIOB U3yUYCHHON AUCIUTUTMHBI, YMEHUE CBOOOTHO BBITIOTHSTH

(oTnuuHO)»/ | 3amaHUA, IPEAYCMOTPEHHBIE TPOTPAMMOM, YCBOMBIIMKA OCHOBHYIO M 3HAKOMBIH C J10-

«3aYTCHOY MTOJTHUTEIIPHON JTUTEPATypOl, pEKOMEHIOBAaHHON paboveil mporpaMMoOi JUCITUTIIINHEI;
MPOSIBUBIIIEMY TBOPYECKHE CIIOCOOHOCTH B TOHUMAHUM, U3JI0KEHUH M UCIIOJIb30BAHUN
MaTepuaIoB U3YYCHHOM MUCLUILIIMHBI, O€3yNpPEeYHO OTBETUBILIEMY HE TOJIBKO Ha BO-
POCHl OWiIeTa, HO M Ha JOMOJHUTEIbHBIE BOMPOCHI B paMKax padoyeil MmporpamMMbl
JUCIUIUIMHBI, PABUIILHO BBIMOJIHUBIIEMY MpakTHueckoe 3afganue. OueHka no AUCLu-
IUTMHE BBICTABIISIIOTCS 00yYarouieMycs ¢ y4€ToM pe3yabTaToOB TEKYIIEro KOHTPOJIS.
Komnerennuu, 3akpeni€éHHble 3a IUCHUIUIMHON, cpOpMHUpPOBAHBl HA YPOBHE — «I3Ta-
JIOHHBIN.

«XOPOILIO»/ BricTtaBnsiercss oOyuaromemMycsi, 0OHapy>KMBILIEMY MOJIHOE 3HAHUE MaTepuaia U3ydyeH-

«3a4YTEHO HOM JIMCUMIUIMHBI, YCTICIIHO BBHIMOJTHAIOMIEMY TIPEIyCMOTPEHHBIE 3aaHusl, YCBOUBIIIEC-

(xopomio)»/ | My OCHOBHYIO JIUTE€pPATypy, PEKOMEHIOBAHHYIO pabodeil mporpamMmMoul JWUCIUTLINHEI;

«3aYTCHOY MOKAa3aBIIEMYy CHUCTEMAaTHUYECKUN XapakTep 3HAHUN IO JAUCIUIUITMHE, OTBETUBIIEMY Ha
BCE BOIPOCHI OWjeTa, MPaBUILHO BBHIMOJHUBIIMN MPAKTHUYECKOE 3aJaHUE, HO JAOMY-
CTHBIIMHI MPU STOM HEMPUHLHUIMUANBbHBIE OMMOKU. OIeHKa MO JUCIUILINHE BBICTABIISA-
I0TCS1 00yYaroIeMycsl ¢ y4€TOM Pe3yIbTaTOB TEKYIIETO KOHTPOJIS.
Kommnerenmum, 3akperui€HHble 3a TUCHUILUIMHON, CPOPMHUPOBAHBI HA YPOBHE — «IIPO-
JIBUHYTBIN.

«yIIOBIETBO- | BricTaBnseTcst oOy4varomemycsi, 0OHapy>KUBIIEMY 3HaHHE MaTepuaja U3y4eHHOU JHC-

pUTETBHOY/ [UTUTMHBL B 00beMe, HEOOXOAMMOM ISl AaJIbHEHIIeH y4eObl U MpeaCcTosImEed padoThl

«3a4YTEHO o TpodeCCuu, CIPaBISAIONIEMYCSl C BBITOTHEHUEM 3a/IaHHi, 3HAKOMOMY C OCHOBHOM

(ynoBieTBo- | TuUTepaTypoil, peKOMEHI0OBaHHOM paboueit mporpaMMoOil JUCIHUILTNHBI; JOMYCTHBIIEMY

PUTENBHO)»/ | TOTPEIIHOCTh B OTBETE Ha TEOPETHUECKHE BOMPOCHI W/UIU MPHU BHIMOJTHEHUU TPAKTU-

«3aYTEHO» YeCKUX 3aJaHdi, HO OO0JajaronieMy HEOOXOJMMBIMH 3HAHUSMU JUISI UX YCTPaHCHHS
MoJI PYKOBOJICTBOM TMPETOIaBaTelis, JUOO HEMPaBUIBLHO BBITIOJHUBIIEMY MpPaKTHYC-
CKOE€ 3aJIaHHe, HO 10 YKa3aHUIO MPEINOoaBaTesl BBIMOIHUBIIEMY IPYTUe MPAKTUICCKUE
3aJJlaHus U3 TOTO K€ pa3/ena JUCIUIUTUHBL. .
Kommnerenmuu, 3akpeni€éHHpie 3a TUCHUILTTUHON, C(POPMUPOBAHBI HA YPOBHE — «IIOPO-
TOBBINY.

«HeynoBue- | BeictaBisieTcst oOyudaroniemycsi, OOHapy>KHBIIEMY Cepbe3HbIe MPOOEIbl B 3HAHUAX OC-

TBOPUTEIIb- HOBHOTO MaTepuajia W3YUYCHHOW IUCHUIUIUHBI, JOMYCTHUBIIEMY NPUHIUIHAIBHBIC

HO»/ HE 3a- OIMOKH B BBHITIOJHEHUH 33JIaHHM, HE OTBETUBIIIEMY Ha BCE BOIPOCHI OMIIETa U TOMOJI-

YTEHO HUTEJIbHbIE BOMPOCHI U HEMIPaBUJILHO BBHIMIOJHUBIIEMY MPaKTUYECKOe 3aJaHue (Hermpa-

BWJIBHOE BBINOJHEHUE TOJIBKO MPAKTUYECKOr0 3aJlaHUsl HE SIBIAETCS OJHO3HA4YHOU
MPUYUHON JJIs1 BBICTABIICHUS OIICHKU «HEYIOBIETBOPUTENbHOY). Kak mpaBuio, oneHka
«HEYJIOBJIETBOPUTEJILHO CTABUTCS CTY/AE€HTaM, KOTOPbIE HE MOTYT IPOJOJIKUTE 00yyYe-
HHE TI0 00pa30BaTEeNbHON TIporpamMme 0e3 JOTOTHUTEIBHBIX 3aHATHH 110 COOTBETCTBY-
foleit ucnuruinie. OLeHKa Mo JUCHUIUIMHE BBICTABIAIOTCA 00ydaroImeMycs ¢ y4EToM
Pe3yJbTaTOB TEKYIIETO KOHTPOJIS.

KoMmneTeHin Ha ypoBHE «IIOPOTOBEIIY, 3aKpeIUIEHHBIC 33 TUCIUTUIMHON, He chopmu-
POBaHBI.

IIpn ncnosIb30BaHUM HA DK3aMEHE TEXHOJIOTMU TUCBbMEHHOIO KOHTPOJISI B BUJIE TECTUPOBAHUSA
OIIEHKH MPOCTABJISIOTCS IO clieayomuM npasmwiam: 90 u 6osee mpoleHTOB TPaBUIBHBIX OTBETOB —
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OIIEHKa «OTJIMYHO», 0T 70 10 90 mpoI1IEHTOB MPaBUIBLHBIX OTBETOB — OIIEHKA «X0poiio», oT 50 1o 70 mpo-
[IEHTOB MPaBUIBHBIX OTBETOB — OLICHKA «YAOBIECTBOPUTEIHHO», MeHee S0 MPOILIEHTOB MPaBUIIbHBIX OTBeE-
TOB — OILICHKA «HEYJIOBJICTBOPUTEIILHOM.

7. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHUE JUCLHUITJIMHBI
YueOHoe 1 y4eOHO-1a00paTOpHOE 000pPyAOBaHHE

Jlnst mpoBeieHus JIEKIIMOHHBIX 3aHSATUN MO JIUCHUIUIMHE UCIIONb3yeTcs yueOHas aynutopus Ne b-
204 nns mpoBeaeHUS 3aHATUNA CEMUHAPCKOTO TUIA, IPYIIOBBIX U WHAUBUAYaJIbHBIX KOHCYJIbTAIUH, Te-
KYIIEro KOHTPOJIS U IPOMEKYTOUHOM aTTeCTalluu, OCHAIIIEHHAs:

- CIIELMAIN3UPOBAHHON MeOeIblo; AOCKON ayAMTOPHOH; NEMOHCTPAaLlMOHHBIM 000pYI0BaHUEM:
HOYTOYKOM, CTallUOHAPHBIM IIPOEKTOPOM, SKPAHOM.

st mpoBenieHust 1ab0paTOPHBIX padOT U MPAKTUUECKUX 3aHATUN UCIIONB3yeTcsl yueOHas ayIuTo-
pust Ne 309 s maGopaTopHBIX paboT, BRIMOIHIEMbBIX B KOMIIBIOTEPHOM KJIacce, OCHAIIICHHAS:

- CIIeUATN3UPOBAHHON MeOelNblo; JOCKOHW ay IMTOPHOW; MEePCOHATBLHBIMU KOMIBIOTEPAMU C TOJ-
kioueHneM K cetd "Uurepuetr” u gocrynom B SMOC dunmnana.

Jnst camocTosiTebHOM paboThl 00yYaromMXCs MO JUCHUIUIMHE MCIOJIb3YETCs MOMELICHUE s
CaMOCTOSITENIbHOM paboThl 00yYarOIIUXCsl, OCHALLIEHHOE:!

- CIIEIMAJIU3UPOBAHHON MEOEbI0; IOCKON ayIUTOPHOM; MEPCOHAIBHBIM KOMIIBIOTEPAMH C TO/I-
kiroueHueM K cetu "MurtepHet" u nocrynom B DMOC dunmana.

IIporpammHoe obecneyenne

B xomnploTepHOM KJ1acce — onepaluoHHas cucTeMa, 0(UCHBIN MaKeT MPOorpaMM, POrpaMMBbI IS
JIOCTYTIAa K pecypcam BeruuciauteabHoro kinactepa: PuTTY, WinSCP.

Ha BeruucnuTensHOM KilacTepe — onepanuoHHas cucrema Linux, cuctemsl mporpamMmmupoBanus C,
OpenMP, MPI, CUDA, menemxkep pecypcoB SLURM, koMnuisTopsl gee, mpice, nvcee.

8. OBECIIEYEHUME OBPA30OBATEJIBHOI'O NPOUECCA JJIs JINL
C O'PAHUYEHHBIMH BO3ZMOXHOCTAMMU 3TJOPOBbSA U UHBAJINI0OB

B X0[4€ pcan3alu JUCHUIIIMHBI UCITIOJIB3YIOTCA CICAYIOMUC JOMOJIHUTCIbHBIC MCTO/bI O6y‘-I -
HUs, TCKYIIEro KOHTPOJIA YCIIEBACMOCTH U HpOMe)KYTOHHOﬁ aTTCCTallun o6yqa101unxcs[ B 3aBUCHMOCTH
OT UX MHAUBHUAYAJIbHBIX 0COOEHHOCTEH:

AJIL CJIeNBbIX U CJIA00BUISAIIMX:

- JIEKIUU 0(OPMIISIFOTCSI B BUJIE AJIEKTPOHHOTO JOKYMEHTa, JOCTYITHOTO C IOMOIIBI0 KOMIBIOTEPA
CO CHEIUATN3UPOBAHHBIM IMPOTPAMMHBIM 00€CTICUCHHEM;

- MUCbMEHHBIE 3aJ]aHUS BBIMOJIHAIOTCS Ha KOMIBIOTEPE CO CHELMATU3UPOBAHHBIM MPOrPAMMHBIM
obecrieyeHreM, WIH MOTYT OBITh 3aMEHEHBI YCTHBIM OTBETOM;

- obecreunBaeTCs MHAUBUYaIbHOE paBHOMEpHOE ocBeleHue He Menee 300 mrokc;

- 1715 BBITIOJTHEHUS 3aJaHUs TIPU HEOOXOAMMOCTHU MPEIOCTABISETCS YBEIUYUBAIOIIEE YCTPOUCTBO
BO3MOJKHO TaKe MCIOJIb30BaHNE COOCTBEHHBIX YBEIIMUUBAIOIINX YCTPOUCTB;

- MUCHbMEHHBIC 3a1aHUST OPOPMIISIOTCS YBEITUYEHHBIM MIPUPTOM;

- 9K3aMEH W 3a4€T MPOBOJATCS B YCTHOW (pOpMe WM BBINOJHSIOTCS B MUCbMEHHOH (hopme Ha
KOMIIBIOTEDE.

AJISl TIIYXHMX M CJ1a00C/IbIIIANINX:

- TEKIIMU OQOPMIISIOTCS B BUE DJIEKTPOHHOTO JOKYMEHTA,

- MUCHbMEHHBIC 33/IaHUS BHIMIOJHSIOTCS HA KOMITBIOTEPE B TUCBMEHHOU (hopme;
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- BK3aMEH U 3a4€T NMPOBOAATCS B MUCHMEHHOW (pOpMe Ha KOMIIBIOTEPE; BO3MOXKHO IPOBE/IEHHE B
dbopme TecTUpOBaHHUS.

AJIS1 JIMI C HAPYLLIEHUSIMH ONIOPHO-/IBUTraTe/ILHOI0 anmnapara:

- IeKIMU 0(OPMIISIOTCS B BHJIE AIEKTPOHHOTO JOKYMEHTA, JOCTYITHOTO C TIOMOIIBI0 KOMITbIOTEpA
CO CHEIMATU3UPOBAHHBIM IPOrPAMMHBIM 00€CTIEYCHHEM;

- MUCbMEHHBIE 33/1aHUS BBIOJIHIIOTCSA Ha KOMIIBIOTEPE CO CHEIHATU3UPOBAHHBIM NPOTPAMMHBIM
oOecneueHUEM;

- DK3aMEH U 3a4€T MPOBOJATCS B YCTHOW (hopMe WM BBINOJHSIOTCS B MHCbMEHHON ¢opme Ha
KOMIIBIOTEPE;

- UCTIOJB3YyeTCs crennanbHas yueonas ayaquropus i iui ¢ JIOB3 — ayn. 106 rnaBHOro yuye6Ho-
ro xopmyca 1o aapecy 214013, r. CMmoneHck, DHepreTHdecKuil np-1, 1.1, 31aHue SHepreTH4ecKoro uH-
CcTUTyTa (OCHOBHOM KOPITYC).

ITpu HE06XOAMMOCTH ITPEAYyCMATPUBACTCS yBEINUEHNE BPEMEHHU 1J1 IOJTOTOBKH OTBETA.

[Tponienypa mnpoBeaeHUs NPOMEKYTOYHOH arTecTaluy JUIsl OOydarolMXcs YCTaHaBJIMBAeTCS C
y4€TOM MX MHAMBHMIYalbHBIX Ncuxodu3nueckux ocobeHHocTeil. IlpomexyTouHas arrecTalusi MOXET
IPOBOJUTHCS B HECKOJIBKO 3TAIlOB.

[Ipu npoBeneHUM NPOLETYpbl OLIEHUBAHUS PE3yJbTaTOB OOYy4YEHMsI IpelycMaTpUBaeTCs
UCIIOJIb30BaHUE TEXHUUYECKHUX CPEICTB, HEOOXOAUMBIX B CBSA3M C HHJUBUIYAJIbHBIMU OCOOEHHOCTSIMU
oOyyaronuxcsi. DT CpeICcTBa MOTYT ObITh NPEAOCTaBICHBbI (DUIMAIOM, WJIM MOTYT HCIOJb30BaThCs
COOCTBEHHbIE TEXHUUECKHUE CPE/ICTBA.

[TpoBenenue mpoueaypbl OLICHUBAHUS PE3YyJIbTaToB OOy4EHHs JOIMYCKAeTCsl C HCIOJIb30BaHHEM
JUCTAHIIMOHHBIX 00pPa30BaTENIbHBIX TEXHOJIOTHH.

ObecneunBaercs AOCTYN K MH(POPMAUMOHHBIM M OnbauorpaguyeckumM pecypcam B cetu UH-
TepHeT JUJIsl KaKJ0ro odyyaromierocs: B popmax, alaiTHPOBAHHBIX K OTPaHUYCHUSIM UX 3[I0pPOBBS U BOC-
OpUATUS HHPOPMALIUHU:

AJIS CJIenbIX U CJa00BHISIIIMX

- B IeYaTHOH (popMe YBEITUICHHBIM MIPHPTOM;

- B hopMe IEKTPOHHOTO JJOKYMEHTA;

- B (hopme ayanodaiina.

MJIA TJIYXHX M C1a00CaABIAIIMNX

- B IeYaTHOH (opme;

- B (hopMe NIEKTPOHHOTO TOKYMEHTA.

AJ1s1 00y4aroIuXcsl ¢ HapyLIeHHsIMH OTIOPHO-ABUIATEJILHOI0 aNnapara:

- B Ie4aTHOHU opMe;

- B (hopMe NIEKTPOHHOTO JJOKYMEHTA;

- B popme ayamnodaiina.

9. YHEBHO-METO/IMYECKOE U THOPOPMAIIMOHHOE OBECIIEYEHHUE
JAUCHUIIINHBI

OcHoBHasl JuTEpaTypa.

1.Kapenosa, E.J[. OCHOBBI MHOTOIIOTOYHOTO U TAPAJLICIBLHOTO MPOrpaMMHUPOBAHUS : yueOHOe mocodue /
E.Jl. KapenoBa ; Cubupckuii ¢enepaibHblii YHUBEPCUTET, IHCTUTYT BBHIYMCIUTEIBHOTO MOJIEIUPOBAHUS
Cubupckoro otaeneHus Poccuiickoii akagemun Hayk, CHOMpCKHII HaydyHO-00pa30BaTENIbHBIN LIEHTP
CYNepKOMIBIOTEPHBIX TexHoyoruil. — KpacHosipck : Cubupckuit ¢enepanbueiii yausepcurer (COY),
2016. - 355 c. : UIL. - Pexum J0CTyIa: o MTOATIMCKE. —
URL.: https://biblioclub.ru/index.php?page=book&id=497217 (nata  oOparieHus: 11.03.2021). -
bubnuorp. B kH. — ISBN 978-5-7638-3385-0. — TekcT : a1eKTpOHHBIH.

2. Huxonae, E.W. IlapannenwHbie Bbrumciienus : ydebnoe mocobue / E.WM. HuxomaeB ; Cesepo-
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Kapkasckuii ¢enepanbubiii  yHuBepcutrer. — CraBpomonb : CeBepo-Kaskasckuii DenepaibHblii

ynuBepcurer (CK®Y), 2016. — 185 c¢. : wmn. — Pexum jgocryma: 1O MOANUCKE. —

URL.: https://biblioclub.ru/index.php?page=book&id=459124 (nata  oOparieHus: 11.03.2021). -
bubnuorp. B kH. — TeKCT : 3IeKTPOHHBIH.

3. ApsixoB, C.b. IlapamnenpHoe mnporpaMMupoBaHue Haja ooOmeil mamareio: OpenMP : [16+] /
C.b. AppikoB, M.A. ToponuuueB, ['A. llykun ; HoBocuOupckuii TOCYIapCTBEHHBIN TEXHHYECKUN
yHuBepcureT. — HoBocuOupck : HoBocubupckuii rocynapcTBeHHbIN TeXHUYECKUH yHUBepcuTeT, 2019. —
95 c. : WIl., TalJI. - Pexum JIOCTyTa: o TIOJITTHCKE. -
URL.: https://biblioclub.ru/index.php?page=book&id=576119 (nata  oOpameHus: 11.03.2021). -
bubnuorp.: c. 88-90. — ISBN 978-5-7782-3796-4. — TekcT : 31€KTPOHHBIH.

JlonoJIHUTeIbHASA JINTEPaTypa.
1.OCHOBBI  BBICOKONIPOM3BOJIUTENbHBIX BbIUMCIEHUNH : yueOHoe mocobue / K.E. Adanacoes,
C.B. Ctykonos, B.B. Manbiuenko u ap. — KemepoBo : KemepoBckuil rocyaapcTBEHHBI YHUBEPCUTET,
2012. —T. 2. TexHonoruu napajuieabHOTO IporpaMMupoBanus. — 412 c. — PesxxuM nocTyna: mo noanucke.
— URL: https://biblioclub.ru/index.php?page=book&1d=232204 (nata oGpamenus: 11.03.2021). — ISBN
078-5-8353-1246-7. — TekcCT : 37E€KTPOHHBIMN.
2. bunnur, B.A. [lapannensHble BBIYMCICHUS 1 MHOTOMIOTOYHOE MporpammupoBanue / B.A. bumnur. — 2-¢
u3M., uctp. — Mocksa : Haunonaneubiit OTkpbiThiil YHuBepcutreT « MIHTYU Ty, 2016. — 311 c. : ui., cxem.
— Pexxum nmocryna: mo mommucke. — URL: https://biblioclub.ru/index.php?page=book&id=428948 (nara
obpamenus: 11.03.2021). — bubauorp. B kH. — TeKCT : 3E€KTPOHHBIH.

Cnucok aBTOPCKHX MeTOAHYeCKUX Pa3padoToK.

A.C. ®enynoB. KoMmiekT MyJabTUMEIUNHHBIX METOAMYECKUX MaTEPHAIOB K HU3yUECHHIO
JTUCHIUTUTAHBI « Beraucnurenbable cucteMbl» (pacnoisioked B DUOC ¢unmana u nepegaercst o0y-
YarOIMIKUMCA AJI HOATOTOBKH K 3aHSTUSAM U CAMOCTOSITEIbHOT'O N3Y4YEHUS JUCLIUIINHBI).
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