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1. HEJIU U 3AJJAYN OCBOEHMUS JUCHUIIJINHBI

eab oCcBOEHUS AUCHUIUIMHBI — (JOPMUPOBAHME 3HAHUN, YMEHUI M HABBIKOB B PEIIEHUH 3a7a4
WCCJIEIOBAHMS U MCIIOJIb30BaHUS BBIYMCIIUTEIBHBIX CUCTEM.

3agayn: u3ydyeHUe NOHATUIHOIO anmnapara JUCLHIIMHBI, OCHOBHBIX TEOPETUUECKUX ITOJIOKCHHUN
U METOJI0OB, IPUBUTHUE HABBIKOB IIPUMEHEHUs TCOPETUUECKUX 3HAHUU I PELICHUs IIPAKTUYECKUX 3a1a4
NPUMEHEHHUS TapaUIeIbHBIX BBIYMCIUTEIBHBIX CHCTEM, MCCIEIOBAHUE KIACCU(PHUKAIMA W THIIOBBIX
CTPYKTYP  COBPEMEHHBIX  BBIYUCIMTEIBHBIX  CHCTEM, OCHOBHBIX  IApagurM  IapajuieJIbHOIO
[IPOrpaMMUPOBAHUS, TECOPETUYECKUX OCHOB IPOCKTUPOBAHUS NAPAJIENIbHBIX AJITOPUTMOB, MOJIEIEH,
UCIIOJIB3YIOIUXCS IIPU AHAJIN3€E U IPOEKTUPOBAHUYU BBIYUCIUTEIbHBIX CUCTEM.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OII BO

JucturuimHna «BeMUCIUTENbHBIE CHUCTEMBD» OTHOCHTCS K 00S3aTelbHOW YacTH IMPOTPAMMBI.
JlaHHast AWCHMIUTMHA y9acTBYyeT B (opmupoBanuu obmienpodeccnoHabHbx kommereHnuid OITK-1 u
OIIK-5. Jlns u3y4eHus: JaHHOW TUCIUIIIMHBI HEOOXOMUMBI 3HAHUS, YMEHHS U HaBBIKU, (OPMUPYEMbIC
MPEALIECTBYIONIEH TUCHUIIIMHON MaTeMaTuyecKkue MEeTo/Ibl aHAIN3a CIOKHBIX CUCTEM.

[lepeyeHb TOCTEAYIONINX TUCIUIUIMH, JUII KOTOPHIX HEOOXOMUMBI 3HAHHS, YMEHUS W HABBIKH,
dbopMupyemble JaHHON AUCLUTIIIUHOMN:

- [IporpamMMHoOe obecrieueHuEe aBTOMAaTU3UPOBAHHBIX CUCTEM,;

- HayuHo-uccnenoBarenbckas padora.

3. TPEBOBAHMUA K PE3YJIBbTATAM OCBOEHUSA JUCIHUIIJIMHDBI

OcBocHME TUCIHMIUTMHBI HAIIPABICHO HA (OPMHUPOBAHUE FJICMCHTOB CIICIYIOIINX KOMITCTSHITUH B
cootBercTBUU ¢ ®I'OC BO u OIl BO no nanHOMY HanpaBjieHUIO TOATOTOBKH.
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CMONEHCKUIA
( PM" AN

M3N_

IlepeyeHb MIAHUPYEMBIX Pe3yJbTATOB 00YUeHNsI N0 JUCHUNINHE (MOYIH0), COOTHECEHHBIX
¢ MHIUKATOPAMU JA0CTHKEHUs KOMIIeTeHIH i

3HAHUS JJIs PEIICHUS
HECTaHJAPTHHIX 3a/1a4,
B TOM YHCJIC B HOBOU
W1 HE3HAKOMOM cpejie
H B
MEXTUCIUTLTNHAPHOM
KOHTCKCTE

Komnerenuust HNuaukaTopbl 10CTHIKEHUSI Pe3ynbTaThl 00yUeHHs
KOMIIeTeH NI

OIIK-1. OIIK-1.1. ITpuob6peraer 3HaeT: TEOPETUYECKIE OCHOBBI
Crocoben MaTEMAaTHYECKUE, MIPOEKTUPOBAHUS Y UCCIEAOBAHUS
CaMOCTOATCIEHO €CTECTBCHHOHAYYHBIC, COITUAIbHO- BBIUUCIIUTEIILHBIX CUCTEM U
nproGperats, SKOHOMMYECKHE apajuIeNbHbIX aITOPUTMOB
pa3sBuUBaTh U IPUMECHATH .

npodeccroHanbHbIC 3HAHUS IS YMeeT: npuoOpeTaTh HOBbIC
MAaTCMaTHYCCKHC,

pelIeHus HeCTaHIapTHBIX 3a/1a4, B TEOPETHUYECKHE 3HAHUS TIPH PELICHUH
€CTeCTBEHHOHAYYHEIE, N .
COLMATBHO- TOM YHCJIE B HOBOW MJIM HE3HAKOMOH | 3a]a4 MPOSKTHPOBAHHS U
SKOHOMHUCCKIE I cpene ¥ B MeXIUCIUIUIMHAPHOM UCCJIC/IOBAHHS BBIYHCITATEIBHBIX
pO(eCCHOHATbHBIE KOHTEKCTE CHCTEM M MApaJUIETBbHBIX aITOPUTMOB

Bnaneer: HaBbIKaMM TpHOOpETEHUS
HOBBIX 3HAaHUI IIPU IPOEKTUPOBAHUU U
UCCIIEI0BAHUH BBIUUCIUTEIbHBIX
CUCTEM U MApAIICIIbHBIX AJITOPUTMOB

OIIK-1.2. Pa3BuBaer
MaTeMaTH4YeCKHE,
€CTECTBEHHOHAYYHbIE, COLIMATIBHO-
SKOHOMHUYECKHE U
npodeCCHOHANIbHBIC 3HAHUS IS
pEelIeHNs] HECTaHIapTHBIX 3a/1a4, B
TOM YHCJIC B HOBOM MJIM HE3HAKOMOM
cpede U B MEXKIUCIUTIIMHAPHOM
KOHTEKCTE

3HaeT: MOJIETN U METO/IbI
IIPOEKTUPOBAHMSI U UCCIIEIOBAHMS
BBIYHCIIUTEIBHBIX CUCTEM U
MapaJuIeIbHbIX AITOPUTMOB

VYMmeert: pazpabaTbiBaTh MOAETH U
METO/Ibl TPOEKTUPOBAHUS U
HCCJIEI0BAHNS BBIYHCIUTEIBHBIX
CHCTEM U NapalIeIbHBIX AITOPUTMOB
Bnaneer: Mmetoaukoi pazpaboTku
MOJEIIEH U METO/IOB IIPOEKTUPOBAHUS U
MCCJIEI0BAHMS BBIUACIUTEIBHBIX
CUCTEM U NapajlIeIbHbIX AITOPUTMOB

OIIK-1.3. IIpumenser
MaTEeMaTU4YEeCKue,
€CTECTBEHHOHAYYHbIE, COLUAIIBHO-
YKOHOMUYECKHUE U
npoQeCCHOHATIbHBIE 3HAHUS IS
pElIeHUs] HECTaHAAPTHBIX 3a7a4, B
TOM YUCJIE B HOBOU WJIM HE3HAKOMOM
cpene U B MEKTUCITUTIITHHAPHOM
KOHTEKCTE

3HAET: METOI0JIOTHYECKYIO0 OCHOBY
MPOEKTUPOBAHUS U UCCIIEAOBAHUS
BBIUMCIIMTEIBHBIX CUCTEM U
MapajuIeIbHbIX AITOPUTMOB
YMeeT: IpUMEHSITh HOBbIEC 3HAHUS TIPU
MPOEKTUPOBAHNUH U UCCIICI0BaHUS
BBIUMCIIMTEIBLHBIX CUCTEM U
MapasuIeIbHBIX AITOPUTMOB
Bnaneer: HaBbIkaMu MPUMEHEHUS
METOA0JOTHYECKOM OCHOBBI
MPOEKTUPOBAHUS U UCCIIEA0BAHUS
BBIYMCIIMTEIILHBIX CUCTEM U
MapaJuIeNIbHBIX aJITOPUTMOB
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Komnerenuus NuukaTopbl J0CTHKEHUS Pe3yiabTaThl 00yYeHHs
KOMIIeTeH UM

OIIK-S. OIIK-5.1. Pa3pabarpiBaeT | 3HaeT: TeOpETUUECKHE OCHOBBI
Crniocoben IporpaMMHOE u annaparHoe | pa3pabOTKu NPOrpaMMHOIO U
pa3pabarbIBaTh U oOecriedueHne WHGPOPMALMOHHBIX M | alllapaTHOTO 00eCreUYeHus JUIs
MOJICpHU3UPOBATH ABTOMAaTH3MPOBAHHBIX CHCTEM MapajuIebHBIX BBIYACITHTEIBHBIX
IporpaMMHOE U cucTeM
anmnapaTrHoe VYmeert: pa3pabaTeiBaTh MPOrPaMMHOE U
obecrnieueHue anmnapaTHoe obecrieueHue st
MH(POPMALMOHHBIX U HapayiesIbHbIX BBIYUCIUTEIbHBIX
aBTOMAaTH3MPOBAHHBIX CHCTEM
cucTeM Bnaneer: meToaukoi pa3paboTKu

IIpOrpaMMHOI'0 1 arlrapaTHoro
oOecrieueHus JUIA TapaJuICIIbHBIX
BBIYHMCIINTCIBHBIX CUCTCM

OIIK-5.2. MoaepHusupyet
IpOTrpamMMHOE u anrmaparHoe
oOecrieueHne HH(POPMALMOHHBIX H
ABTOMATHU3HPOBAHHBIX CUCTEM

3HaeT: TEOPETUIECKUE OCHOBBI
MOZIEpHU3AIIMH IPOTPAMMHOTO U
anmapaTHOro 00CCIICUCHUS IS
HapauIeIbHBIX BEIYUCIUTEIBHBIX
CHCTEM

YMeer: MOAEpHU3UPOBaTh
IPOTrPaMMHOE U allapaTHOe
obecrieyeHne IS apauieIbHbIX
BBIYHMCIIUTCIBHBIX CUCTEM
Brnaneer: HaBIKaMu MOJIEpHU3AINN
IPOTrPaMMHOTO U aIrnapaTHOTo
obecrieueHus sl mapauieIbHBIX
BBIYUCIIUTCIBHBIX CUCTEM
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4. CTPYKTYPA U COAEPKAHUE JTUCIUITJIMHDbI

CTpyKTypa AMCHMILINHBI:

CMOJIEHCKUA
( @ununan

VBN

p

Cemectp 2 Hroro 3a kypc
AKaJeMHYECKUX YaCOB AKaJIeMHUYeCKHX YaCOB 3.e.
e Q
Hnpexc HaunmenoBanue é g 'é_
3.€e.
% Bcero Kon Jlex | JIa6 | IIp | KP CP = % Bcero Kon Jlex | JIa6 | IIp | KP CP | Konrpons | Beero
< TaKT. z < TaKT.
N4
B1.0.03 | DRlUHCIMTEIBHIC o, | 25y | 52 | 18 | 16 | 18 155 (45 | 7 | 2| 252 | 52 |18 | 16 | 18 155 45 7
CUCTEMBI PTP PI'P
OBO3HAYEHMUA:

Buabl npoMexyToO4YHOM aTTecTauuu (BUAbLI KOHTPOJIA):

OK3 - DK3aMEH;

3a0 - 3a4er ¢ OLCHKOM;

3a — 3aderT;

Bunabi pador:
KoHTakT. — KOHTaKkTHas paboTa 00yJaroIIMXCsl C MPENoiaBaTeieM;
JIek. — IeKIIUOHHBIC 3aHITHUSI;

Jla6.— maboparopHbie PabOTHI;
[Ip. — mpakTUYeCcKue 3aHATHS;

KPII — xypcoBas paboTta (KypcoBOii IPOEKT);
PT'P — pacuetno-rpaduueckas padora (pedepar);

CP — camocTosiTenpHas paboTa CTYICHTOB;

3.¢.— 00BeM JUCHUIIIIMHBI B 3a4CTHBIX CIMHUIIAX.
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Conep:xaHnue TUCHHUILINHBI:

Ne

HaumeHoBaHMe BUI0B 3aHSITUI U TEMATHK, COJEPKAHUE

1

JlexumonHsle 3aHATHUSA - 9 1IT. 10 2 yaca.

1.1. Tlomarue o BpuHCIUTENbHON cucteme. Ilapaenusm. IloHdaTHe o0 mnapaeaIbHON
BbluucnuTenpHOW cucreme. Krnaccupukanus Onunna. Ee Henmocratku. Knaccuduxanums
JI>KOHCOHA BBIYHCIUTENBHBIX cucTeM kiacca MKMJI. BeraucnuTenbHBIE CHCTEMBI ¢ OOIIen
namsaThio. MynbsTunponeccopsl. CpoiictBa. JlocrounctBa. Henocratku. [IpoGnemsl. Ipumepst
CUCTEM. BpIUMCINTENBHBIE CUCTEMBI C HEOJHOPOAHBIM JOCTYIIOM K MaMsTH. BeluucinuTenbHbIE
CUCTEMBl C paCHpeleleHHON mnamaThio. MynbTukoMnbioTepel. CBoiicTBa. JlocToMHCTBA.
Henocratku. Ilpo6aemsl. [Ipumeps! cuctem.

1.2. BeluucnurenbHple KiaacTepbl. [ MOpHUIHBIE BBIYUCIUTEIbHBIE CHUCTEMBI. [ MOpHWIHBIN
BbruncauTenpHblii  kinactep (I'BK) COMOU. ApxurTekTypa, OCHOBHBIE XapaKTEPUCTHKHU.
ApXUTEKTypa U OCHOBHBIE XapaKTEpUCTUKU BblUMCIUTENbHBIX y3710B I'BK 1 y3na ynpanenus.
Komannnas o6omouka bash. Jloctyn k komananon o6osouke. ITporpammer PuTTY u WinSCP.
OcHoBuble Komauzabl Linux. Ckpuntsl bash. Menemxep pecypcoB SLURM. ®ynkuum,
OCHOBHBIE KOMaH/Ibl.

1.3. TlpoGiema CHHXpPOHHM3allUM  HE3aBUCHUMBIX  MapaUiedbHBIX  MOTOKOB.  OreHKa
IIPOU3BOJIUTEIILHOCTH BBIYMCIUTENBHBIX cUCTeM. IIukoBas mnpoums3BoauTeNbHOCTh. PeanbHas
npousBoautensHocTh.  Tom500. TonS50. Ilpumepsr cucrem. Ouenka 3(QeKTuBHOCTH
NapajuIeIbHBIX anropuTMoB. CpenHss CTeNneHb Mapajiein3Ma. Y CKOPEHHE MNapajlieIbHOTO
anroput™Ma.  O¢ddekTuBHOCT,  mapajuienbHoro  anroputma. Ilotepu  sddexruBHOCTH
NapaJuIeJIbHBIX BBIUMCIEHUN. 3aKOH AMana.

1.4. OpenMP. OcHoBHbIe cBeieHms. KoMmumsiiius u 3amyck mporpammbl. Mojienb mapamieabHON
nporpammMbl. OcHOBHbIE AUPEKTUBBI. OCHOBHBIE (pyHKIIMU. OCHOBHBIC IEPEMEHHBIE OKPYKEHHUS.
Mogenb nannbix. JlokasnbHble U oOmue nepemenHsie. [lapamienshbie 1ukibl. [lapaniaensHbie
nukibel. ['oHkH. JIupeKTHBBI M MEXaHH3Mbl CHHXPOHHU3alMU. 3aMep BPEMEHU BBINOJHEHUS
y4dacTka nporpammel. [Ipumepsl nporpaMm.

1.5. MPIL. OcHoBHble nossTus. lloHdarne napamiensHol nporpammsl. Omnepauuu Ineperadyu
JaHHBIX U KOMMYHMKATOpbl. Tumbsl gaHHbIX. MHULManu3anus M 3aBeplleHUE MapajlielbHbIX
nporpamm. OnpeneneHre KoJaMuecTBa U paHra nporeccos. Ilepenada u npuem cooOmeHuit Tuna
«To4Ka-Touka». OmnpenencHUe BPEMEHM BBINOIHEHMs. KOJJIEKTUBHBIE OllepallMM IEPECHUIKU
nanHbIX. Penykuunsa. Komnumsanus u 3anyck nporpamm. [Ipumepsr nporpamm. CpaBaenue MPI u
OpenMP.

1.6. CUDA. OcHoBzble noHsTHs. OCHOBHBIE XapakTepucTuku BuacokapTsl B ' BK COMON.
Apxurekrypa GPU. Cucrema namstu B GPU. Opranuzanus BbluuCIeHUNH. BblnonHeHue
nporpammbel B CUDA. fapo. Mogens nporpammel B CUDA.Thread, block, grid. Bcrpoennsie
NepeMeHHble. 3amep BpeMeHM BhIONHEHHs. Pabora ¢ koHcTaHTHOM mnamsThio. Paborta ¢
paznensemoit namstbio. bapbepHas cunxponuzauus. CUDA. [Ipumeps! mporpamm.

1.7. Tumsl mnapamienu3Ma (mMapauieNu3M HE3aBUCHUMBIX 3ajad, NapaUieIu3M JaHHBIX,
KOHBEHEPHBIN Iapajljiesin3M. aJTOPUTMUUECKUM Napajulean3M). 3€pHUCTOCTh Iapajulean3Ma.
[TpumepHas kimaccudukanus CpeacTB NapaIeTbHOr0 IporpaMMupoBanus. PacapamieniBanue
AIMKIMYECKUX YYacTKOB IIOCJENOBaTeIbHON mporpaMmbl (anroputma). I'pad 3aBucumocTeit
MEXIy oOIlepaTtopamMH Iporpammbl. Buabsl 3aBucumocteil. SpycHo-mapasmienbHas —¢opma
nporpammel. [lapamerpst u xapakrepuctuku SAIID. Iloctpoenue spycHo-napamienbHol GopMel
nporpaMmel o rpady 3aBucumocted. PacmapamienuBanue BbelpakeHui. PacmapannenuBanue
nukioB. [locranoBka 3amaun. MeTo1pl NapajuleIenunea0B, THIEPIVIOCKOCTEH, TUPaMU.

1.8. Ceru Ilerpu. Onpenenenue. 3ananue. dynkunonuposanue ceru Ilerpu. MuTepnperanus
cereit Ilerpu. CpoiictBa cerer Iletpu. PaznoBumnoctu ceret Iletpu. JlepeBo mOCTHKMMOCTH.
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f
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AnropuT™M TIOCTpOeHHUs. AHanmu3 CBOWCTB cerei [letpu Ha OCHOBE JepeBa TOCTHIKMMOCTH.
Marpuunoe npeacrasienue cereit [lerpu. Ananus cBoiicts cereil [letpu Ha OCHOBE MaTpUYHOTO
npenacTtaBieHud. Hemocratku JepeBa JOCTMOKMMOCTH M MaTpu4yHOro mnoaxozaa. Ilpumepst
Mozenel Ha ocHoBe cerel [lerpu. 3agaua B3anmHOro uckimrouenus. Cers Iletpu mia pemenus
3aJaud B3aUMHOTO HMCKJIIOUEHHs. 3a/ada «IPOU3BOIUTENb-IOTPEOUTENbY. 3adaya «IHcaTeln-
gurarenw». 3amadya o nATH obOenatomux Quimocodax. Cerp Ilerpu anma 3amaum 0 TISATH
obenaromux ¢unocodax.

1.9. BC xmacca OKM/I. Marpuunsle cuctembl. CHUCTOIMYECKME M BOJHOBBIE CHUCTEMBI.
YMHoxeHue marpul B pemerke [19. Bekropusle cuctemsl. Tononorus ceteil nepeaaun JaHHbIX.
OcHoBuble  xapaktepuctuku CIIZI. Ilpumepbl Tomojoruif M HUX  XapaKTEPUCTHK.
MeTtakoMnblOTHHT. I'pua-cuctembl. OOIauHbIe BHIYHCIICHUS.

2 | JlaBopaTopubie paboThI - 4 mIT. 110 4 Yaca.

2.1. 3amuta ot roHok B OpenMP. NccnenoBanrne MexaHW3MOB 3alIUThI OT TOHOK Ha MPUMEPE
NapaJuIeIbHOTO BBIYMCIEHUS CYMMBI YUCIIOBOTO PAJA.

2.2. ITapannenbHO€E BBIIIOJIHEHUE IIUKIIOB ¢ ucnoib3oBanueM OpenMP. UccnenoBanue
ITOPUTMOB pacIpeesIeHUs UTepaluii MeX Ty TOTOKaMH MpHU MapayieIbHOM BbIUKCICHUH
LIUKJIOB.

2.3. BeruuciieHue cyMMbI WIEHOB psijia ¢ nomonibio MPI-niporpammer. PazpaboTtka u oTnaaka
napauleIbHON MPOrpaMMbl BBIYMCIIEHUSI CYMMBI 4ieHOB psfa ¢ nomounibio MPI. CpaBHenue
pe3yNbTaTOB C pe3yJbTaTaMU MepBoi 1a00paToOpHOIl pabOTHI.

2.4. lNapannensHOe MPOrpaMMUPOBaHKE C Ucoib3oBanueM TtexHoioruu CUDA. Pa3pabotka u
OTJIaJIKa TMapajljIesIbHOM MpOorpaMMbl BBIYMCIEHUS CYMMBbI wWieHOB psaga ¢ nomoibio CUDA.
CpaBHEHHUE Pe3yIbTaTOB C pe3ysIbTaTaMu IEPBOM U TPEThEl TAOOPATOPHBIX PaboT.

3 | Ilpaktuueckue 3aHATHUSA - 9 1WIT. MO 2 yaca:

3.1. Otnanka goctyna K BeluucauTenbHoMy kiactepy COMOU.

3.2. OTnazaka npocThIX MPOrpPaMM Ha BBIUKUCIUTENBHOM KJIacTepe ¢ ucnoyibzoBanueM OpenMP.
3.3. Otnazka Ha KjacTepe MpOCThIX IPOrpaMM ¢ HCrob30BaHueM MPI.

3.4. OTnanka Ha KJIacTepe MpOCTHIX MporpaMM ¢ ucnonbzoBannem CUDA.

3.5. PacnapainenuBaHue allMKIMYECKUX aJrOPUTMOB.

3.6. PacnapayienBaHue LUKIOB.

3.7. Ceru Iletpu. [lepeBo N1OCTHRKUMOCTH.

3.8. Cetu Iletpu. MarpuuHoe npeacTaBiiCHHE.

3.9. Cetu Ilerpu. AHAJIN3 BBIYUCIUTEIIBHON CUCTEMBI.

4 PacueTHo-rpaduueckas padora: « Beraucienue onpeaeieHHOro HHTerpaia ¢ UCIoIb30BaHHEM
texHosioruit OpenMP u MPIy»

5 | CamocrosiTenpHas paboTa CTy/I€HTOB.

5.1. IloaroroBka K BBITIOJIHEHHIO JTAOOPATOPHBIX PAOOT U MPAKTUYECKUX 3aHSITHHM.

5.2. BeinosiHeHue pacyeTHO-rpaduieckoi paboThl.

5.3. [loaroroBka K 3K3aMeHy 10 TUCLUIUIMHE.

(oLIeHOYHBIE MaTepHaJIbl TPUBEIEHBI B pazaene 6 manHou PI1JT)

5. OBPA3OBATEJIBHBIE TEXHOJIOI'MHN
Tabnuua - O6pa3oBarenbHble TEXHOJIOTUH, UCIIOIb3yEMBbIE IIPU PeAIN3alluU Pa3IMYHbIX BUJIOB YUEOHBIX
3aHATUH 110 TUCLMIUIMHE

Ne i/ | Buzpl yueOHBIX 3aHATHN OO6pazoBaTenbHbIE TEXHOJIOTHHI

l. Jlexunn Krnaccuueckas (TpagunuonHasi, ”HGOpMalOHHAs)
nekuus B popmaTe MyJIbTUMEIUMHBIX pe3eHTalun
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2. [IpakTrnueckue 3aHATUA TexHonorus 00y4eHust Ha OCHOBE PELICHUS 3314 U
BBITIIOJIHEHUS YIIPA)KHEHUN

3. JlaGopatopHbie pabOThI TexHo0rHs BBINOIHEHUS JIAOOPATOPHBIX 3aJaHUN
WHUBHTyaJTbHO
4. CamocrosTenbHas padboTa WNupopmainoHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTUU

cTyneHToB (BHeayauTopHas) | (moctyn k QUOC dunuana, k 9bC dunuana, goctyn
K MHGOPMAITMOHHO-METOMYECKUM MaTepHraliaM Io

JTUCLIATUTIHE)
5. Kontposns (mpomexxkyrounast | TexHoIOrus: yCTHOTO Ompoca
aTTecTalus: YK3aMeH) TexHOJ0rKs MMCbMEHHOTO KOHTPOJIS, B TOM YHCIIE
TECTUPOBaHUE

6. OHEHOYHBIE MATEPHAJIbI U151 TEKYIIEI'O KOHTPOJISL U
IMPOMEXYTOYHOU ATTECTAIIUM - IJIs1 OHEHKH KAYECTBA OCBOEHUA
JUCTIAITJIMHBbI

K nmpoMexyTo4HO#l aTTecTaluu CTYJIEHTOB MO JUCHUIUIMHE MOTYT MPHUBJIEKATHCS MPEICTaBUTETU
paboTonareneii, mpenoaBaTeNd MOCISAYIOMUX TUCIUIUINH, 3aBeytolne kKadeapamu.

O1ieHKa Ka4ecTBa OCBOCHHS JUCIMIUIMHBI BKIIIOYACT KaK TEKYIIUH KOHTPOJb YCIIEBAEMOCTH, TaK
Y IPOMEXKYTOUYHYIO aTTE€CTAIIUIO.

O1ieHOUHBIE CPEJICTBA TEKYILETO KOHTPOJIS yCIIEBAEMOCTH:
IIpuMepbl BONPOCOB K KOHTPOJbHOMY omnpocy no teme «Kinaccupukanus, apxurekrypa u
CBOICTBA BBIYHCIUTEIbHBIX CHCTEM)
1. Ha xakux mpu3HaKax OCHOBaHa Kiaccu(uKanus BEIMUCIUTENbHBIX cucteM (BC) @nunna?
Kaxoit kmacc BC siBisieTcst ocHOBOM Jytst Kimaccudukaruu Jl>koHcoHa?
Ha3oBurte ocHOBHBIE IpEMMYLIIECTBA U HEAOCTATKH MYJIBTUIIPOLIECCOPA.
HazoBute ocHOBHBIE IPEUMYLIECTBA U HEAOCTATKH MYJIbTHKOMIIBIOTEPA.
KakoBa ocHoBHas oTinmuutenbHas yepra BC tuma NUMA?
B yem oTiIMunTENBHBIE IPU3HAKH BEKTOPHBIX U MaTpU4HbIX BC?
B 4yem cocTosT 0c00EHHOCTH apXUTEKTYPBhI BBIYUCIUTENbHOTO Kitactepa COMOU.

N AEWD

IIpumepsl BONMPOCOB K KOHTPOJBHOMY ompocy mo Teme «IIporpammuoe o0ecnedenue
BbIYHCJINTEJIbHBIX CHCTEM»
1. Tlepeuncnute OCHOBHBIE KOMaHIbI Linux.
ITepeuncaure ocHoBHBIE KOMaH1bl SLURM.
HazoBute ocHOBHBIE IEpeMEHHbIE OKPYXKEHHUs, TUPEeKTUBHI 1 QyHKIMH OpenMP.
HazoBure ocHoBHble pyHkunu MPI.
HazoBute ocHoBHbIe (hyHKIIMH CUDA.
HpI/IBeI[I/ITe (dbopmaTbl KOMOWIALUY U 3amycka nporpamm B MPI, OpenMP, CUDA

G

Conep:xkanue PI'P:
1. HaHI/IcaTI), OTJIIagUuTh, CKOMHI/UII/IpOBaTI) n 3aHyCTI/ITI> Ha FI/I6pI/Il[HOM BBIYHUCJIUTCIBbHOM KHaCTepe
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f
JJdb & =

CDOMDBU nporpammy mocaeA0BaTEILHOTO BRIYUCICHUS ONIpeie]IeHHOTro nHTerpana. [lpemycmorpers
3aMep BpEMEHH BBIMOJHEHHS MPOTrpaMMBI C UCIONIb30BaHueM (yHKIuu omp get wtime (). Heo6xoaumo
MPEAYCMOTPETh KOHTPOJIb MPABUILHOCTH BBIYUCIICHHS ONPEAEIICHHOT0 UHTETpaa.

2. IlomyunTh 3aBUCUMOCTb BPEMEHU BBINOJIHEHUS TOCIIEA0BATEIBHON IPOrPaMMBbl OT YUCIIa OTPE3KOB
pa30ueHust UHTepBalla MHTErpUpOBaHus n. MakcuManbHOE 3HaUeHHE N BBIOPATh TAKUM, YTOOBI BpeMst
BBIIIOJIHEHUS TIOCJIEIOBATEIbHOW BEPCUM TIOCTUTATIO BEJIMUMHBI IOpAJIKA 1- 5 CeKyH/I.

3. Hanucatb, 0TIaAUTh, CKOMIMJINPOBATh U 3aIyCTUTh Ha THOPHIHOM BBIYMCIUTEIBHOM KilacTepe
CDOMDBU (na y3ne ynpasieHus (YVY)) nporpaMmy napajuieIbHOTO BBIYUCICHUS OTIPEICTICHHOTO
uHTerpana ¢ nomoiusio OpenMP. [IpenycMoTpeTs 3aMep BpeMEHU BBIIOJIHEHUSI apauieIbHON
nporpaMMbl. YUCIIo HUTEH JUIs pean3alny MapauieIbHOW IPOTrpaMMbl BEIOPATH TI0 YMOTYaHHUIO
(MakcHMMallbHO BO3MOXKHBIM IS y31a yrnpasiieHus). [Ipu 3Tom He06X01MMO ONPENEIUTh 3TO YUCIIO C
nomotibio GyHKIu omp_get num_threads() unu nepemennoit okpyxenuss OMP_NUM _THREADS u
BBIBECTH Ha KOHCOJIb (MJTU B (paiiiT) B KAUECTBE OJHOTO U3 PE3YyIbTATOB pabOTHI MPOrPaAMMBI.

4. Ilony4nTh 3aBUCHMOCTb BPEMEHH BBIITOJIHEHUS NApAJUIEIIBHONW IPOTPAMMBI OT YUCJIA OTPE3KOB
pa30ueHusI UHTepBala MHTETPUPOBAHUS 1.

5. Ilony4uTh 3aBUCUMOCTD YCKOPEHUS MapauienabHoro anropurMa Snap=(Tnocn/Tnap), rae Tmocn -
BpEMs BBIITOJIHEHHUS [TOCIIE0BATENBHOIO alropuT™a, Trap — Bpemsi BBIIOJIHEHUS [TapajliIeIbHOTO
aIrOpUTMa, OT YKCIIa OTPE3KOB pa3OueHus: HHTepBajia MHTETPUPOBAHUS N.

6. IIpn MakcuMaJIbHOM N (M3 IYHKTa 2 pabovero 3aJaHus) MOJIYYUTh 3aBUCUMOCTh BPEMEHHU BBIITOJIHEHUS
MapasuieIbHON MPOrpaMMbl OT YUCJIa HUTEW, UCIOJIb3YIOIIMXCS B MAPaUIeIbHON CeKIIMU. YHnCio HUTER
W3MEHSTH C TOMOIIBI0 PYHKIIMKM omp_set num_threads() wiu nmepeMeHHON OKPYKEHHSI

OMP _NUM THREADS.

7. 3anycTUTh MapauIebHYIO MPOTpaMMy Ha BeraucauTeabHoM y3iie 1 (BY1) u BeruucnutensHoM y3ie 2
(BY2).

8. CpaBHUTH BpeMs BHIYHUCIICHHS MapaJUICIbHON IPOrpaMMbl IPU MaKCUMAaIbHOM N (K3 MyHKTA 2) U
MaKCHUMaJIbHOM 4ucie HUTel Ha y3imax YV, BY1, BY2.

9. CpaBHUTH BpeMs BBIYUCIICHHSI MTApAJUICIbHON MTPOrpaMMbl TPU MAKCHMAJIBHOM N ¥ OJJMHAKOBOM (32)
yuciie HuTen Ha y3nax YY, BY1, BY2.

10. Hanucats, oTna1uTh, CKOMIIMIMPOBATh U 3aIlyCTUTh HA THOPHUIHOM BBIYHCIUTEIBHOM KIIacTepe
COMDBU (na YY) MPI-nporpamMMmy BBIMHCIICHUS OIIpeIeIeHHOTO nHTerpana. [Ipemxycmorpers 3amep
BPEMEHU BBIITOJIHEHUS TPOrPAMMBI, KOHTPOJIb TPaBUILHOCTH BBIUKCIEHUS HHTErpasia. UHAMBU Ty alIbHbIE
3aJJaHNs B COOTBETCTBUHU C HOMEPOM I10 KypHaITy B3STh U3 TaOIHIIBI 1.

11. IToBTOpuTh yHKTHI 4-9 11t MPI-niporpammsl. EctectBeHHO, yncio npoueccoB At MPI 3ampaercs
CpPENOU BBINIOJIHEHUS.

12. CpaBHUTH NOJYYEHHYIO B MyHKTE 5 3aBUCUMOCTH it OpenMP u MPI (ducno Hureit (mpoiieccoB) B
OpenMP u MPI nomxHO ObITh OJJMHAKOBBIM, 3aITyCK MPOU3BOJAUTCS HAa OJTHOM U TOM XK€ Y3JIe).

13. [Ipu MakcuMaibHOM N IPOJJIUTH MOJYYEHHYIO B TyHKTE 6 111 MPI-niporpamMmbl 3aBUCMMOCTh
BPEMEHH BBIIIOJIHEHUS IapaJUIEIbHOW IPOrPaMMBbl OT YMCIIa IPOLIECCOB, UCII0JIBb3YS 3aIlyCK IIPOrPaMMBbl
Ha JBYX BBIYMCIIHMTEIBHBIX Y3JIax (YUCII0 MporeccoB — 110 80), Ha TpeX y3iax (YUCiI0 MPOIECCOB — 10
112).

14. CpaBauTth nonyyeHHoe B MPI MakcuManbHOE yCKOpEHUE C MAKCUMAJIbHBIM yCKOPEHUEM,
MOJIy4YE€HHBIM ¢ ToMo1ibio OpenMP.

15. Bce nony4yennble 3aBUCUMOCTH OPOPMUTH B BuAE rpadukoB. [Ipy He0OX0IUMOCTH UCIIOIB30BATH
TabaMuHyI0 (HOpMy MpeaCTaBICHHUS.

IIpumMepbl BONPOCOB K 3K3aMeHY MO IMCHMIIUHE:

[lepBblii 1 BTOPOM BOIPOC B 3K3aMEHAIMOHHOM OWJIETE — BONPOC IO JIEKIIMOHHOM MaTepHuay
(Bompocer 1-14). Btopoit Bompoc — 3amaua Ha TeMy, ONHM3KYI0 K pa3OMpacMbiM Ha MPAKTUYECKUX
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3aHSTHSX M B TIPOIECCE BBIMOIHCHHS J1a00paTOPHBIX pabOT U pacueTHO-rpaduaeckoir padboTsl (BOIIPOCHI
15-18).

['uGpuaHbIE BEIYUCIUTEIBHBIE CHCTEMBI.

OpenMP. OcHOBHBIE CBE/ICHUS.

MPI. OcHOBHBIE NOHATHS.

10. CUDA. OcHOBHbIE MIOHSTHS.

11. Cetu Ilerpu. Onpenenenue. 3aiaHue.

12. SIpycHo-mapamiensHas popma IporpamMmmsl.

13. Ananu3 cBoiicTB cereli [leTpu Ha OcHOBE iepeBa JOCTHKUMOCTH.

14. Ananu3 cBoiicTB cereld IleTpu Ha OCHOBE MAaTPUYHOTO IIPEACTABIICHUS.

15. Pa3paboTtarh 1 OTIaAUTh MPOTpaMMy 0OOMEHa COOOIEHUSIMU MeX Ty Tiporieccamu 2 1 3 B MPL.
16. Pa3paboTarh 1 OTIaAUTh MPOTpaMMy 0OOMEHa COOOIEeHUsIMU MeX Ty Tiporteccamu 8 U 9 B MPI.
17. Pa3paboTath 1 OTIaAUTh IPOrpaMMy pacnapaienuBanus HukioB B OpenMP

18. Pa3zpaboTtarh 1 0TIaAUTh IPOrpPaMMy 3alllUThl OT TOHOK Ha OCHOBE JUPEKTUBBI atomic

1. Ilapamnenusm. [loHsTHE 0 MapaIenbHON BBIUUCIUTEIBLHON CUCTEME.
2. Knaccuuxanus BeIMUCIUTENbHBIX cucTeM kinacca MKMJI.

3. BreMaHCIUTEIBHBIE CUCTEMBI C OOIIEN TAMSITHIO.

4. MyapTUIpOLECCOPBI.

5. BrluucnuTenbHbIE CUCTEMBI C HEOIHOPOAHBIM JIOCTYIIOM K HaMsITH.
6. MyJIbTUKOMITBIOTEPHI.

7.

8.

9.

IpuMepbI TECTOBBIX 3aIaHUI K IK3aMeHY MO THCHHIIHHE:

3agaHus, TOMEUEHHBIC 3BE3J0YKOM, MOT'YT COJIEpKaTh 00JIce OJHOTO MPABHIBLHOTO OTBETA.
1. IIporpaMma uMeeT BHI:

A: BBOA (a, b, ¢);

d :=atb;
€ = a-b;
. fi=d+te;

BBIBOJI (2, b);
: BBIBOJ (f, C).
SI1® nporpammsel UMeET BUA:

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

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

1 apyc: A
2apyc:B, G E F
3 apyc: D

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

2", VkaxkuTe BCe KIacCU(PUKALMOHHBIE TPYMIBI, K KOTOPBIM OTHOCHTCS MNPEACTAaBJICHHAs Ha
PUCYHKE BBIYMCIIMTENIBHASI CUCTEMA:

Myasmunpoyeccop

MysabmuKomnvromep

Cucmema c obujeti namsimsio

Cucmema c pacnpedeieHHOl namMsimbHo

Cucmema ¢ 00HOpOOHbIM Jocmynom K namsimu

Cucmema c eQuHbIM adpecHbIM NPOCMPAHCMBOM

Cucmema ¢ HeOOHOPOOJHbIM AOCMYNOM K namsimu

Cucmema 6e3 eduH020 a0pecHO020 NPOCMPAHCMBa

MCICCUGHO-napCI./Iﬂeﬂbele cucmemsl

Cucmema c s102uvecku pazodesiemoll, Ho pusuyecku pacnpedeseHHOol NamMsImsHo

3. OnepaTop B mporpamMmel 3aBHCHT OT oniepaTopa A, ecliu:
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In(A)( Out(B) # 0

In(A)NIn(B) % 0

Out(A)N Out(B) # 0

Out(A)NIn(B) % 0

4. IIporpamMmma uMeeT BUJL;
BBOJ (a, b);

c:=aj;

:d:=b;

e = 3%*a;

f ;= 4*b;

eciu e>f o F, nnaue H;
d:=a;

nevarts (c, d).

TITmoQwe

OT KakKX OIepaTopoB 3aBUCUT onepaTtop F:

ACP

ABCP
ABC
ABCDE
AP

A BCDEP
B C

B C P

CMONEHCKUA
( F’MHMAIT
JEE
N\ a_y
[ ] 7

5. Cers IleTpu 11 MOJENTMPOBAaHUS ceMadOPHOTO PENIEHHS 3a/1a91 B3aMMHOTO UCKIIFOYEHHS UMEET BHI:
IIponece 1 [Ipowece 2

OtMeTbTe CBOMCTBA 3TOM ceTH [letpu:

Kusa

13
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Coxpausirowas

K-oepanuvena

B ¢unmane ucnonp3yercs cuctemMa ¢ TPaJAUIIMOHHOW MIKAJIOW OIEHOK — "oTiauyHo", "Xoporo",
"yaoBiieTBOpuTENbHO", "HEyIoBIEeTBOpUTENbHO", "3aureHo", "He 3auTeHO" (manmee - MATHOALIBLHAS

cucTema).

dDopMa HpOMe}I(YTOqHOﬁ arrecraguu 110 HaCTOHIHeI;'I JUCHHUITIIIMHE — DK3aMCH.

HpI/IMeHSIeMI)Ie KpI/ITepI/II/I OIICHUBAHUA 110 OUCIHHUILIMHAM (B COOTBCTCTBUU C I/IHCprKTI/IBHBIM
nuceMoM HUY MOU ot 14 mas 2012 roga Ne 1-23):

«3a4YTCHO»

Onenka Kpurepun onieHKu pe3ynbTaToB
1o 00yueHus 0 JUCIUILINHE

JUCLIMILINHE

«oTIM4YHO»/ | BeicTaBnsgercs: oOyuaromemycs, 0OHapyKUBIIEMY BCECTOPOHHEE, CHCTEMAaTUYeCcKoe U

«3a4TEHO riry0OKOe 3HaHHE MaTePUATIOB U3YYEHHOW JUCIUTUIMHBL, YMEHHE CBOOOIHO BHITIOIHSTH

(oTm4HO)»/ | 3aAaHus, NMPELyCMOTPEHHbIE MPOrpaMMOM, YCBOMBIIMI OCHOBHYIO M 3HAKOMBIH C

«3a4TEHO» JIOTIOJTHUTENIBHOM ~ JIUTEpaTypod,  PEKOMEHJIOBaHHOM  paboueil  mporpamMmoi
JMCUUTUIMHBI, TPOSIBUBIIEMY TBOPYECKHE CIOCOOHOCTH B MOHUMAHUU, U3JIOKCHUU H
MCIIOJIb30BaHUN MaTepHUajoB U3YYEHHOH AMCUMILUINHBI, OE3yNPEYHO OTBETHUBIIEMY HE
TOJIbKO Ha BOINPOCHI Omiera, HO U Ha JOMOJHUTENIFHBIE BOIPOCH B paMKax paboueit
IPOrpaMMbl  JUCHMIUIMHBI, MPaBUJIBHO BBINOJHUBIIEMY IPAaKTUYECKOE 3ajJaHMeE.
OneHka HO AUCUUIUIMHE BBICTABIIOTCS OOydaroleMmMycsi ¢ Y4€TOM pe3yJIbTaToB
TEKYyILEro KOHTPOJIS.
Komnerenmnuu, 3akpeniéHHblE 3a JAUCHUIUIMHOW, C(HOPMHUpPOBAHBI Ha YPOBHE —
«OTATOHHBIN.

«XOpOLIO»/ BrictaBnsiercss  oOyudaromiemycsi, OOHapy>XHMBLIEMY IIOJIHOE 3HAHHE Marepuana

«3a4TEHO U3Y4YEHHON JUCIUIUIMHBI, YCIEUIHO BBINIOJHSIONIEMY IPEAyCMOTPEHHBIE 3aJaHUs,

(xopomo)»/ | yCBOMBIIEMY OCHOBHYIO JUTEPaTypy, PEKOMEHJIOBAaHHYIO paboyeill mporpaMMoi

«3a4TEHO» JUCLIMIUIMHBI, ITOKA3aBIIEMYy CUCTEMATUYECKUMM XapakTep 3HaHWM IO JUCLMILIMHE,
OTBETHUBIIIEMY Ha BCE BOMNPOCH OWJIETa, MPABHJIBGHO BBITOJHUBIINN TMPAKTHYECKOE
3aJlaHie, HO JIOMYCTUBUIMM NpU 3TOM HENpUHIUNHAIbHBIE omMOku. OneHka Io
JUCLUIUIMHE BBICTABISIOTCA OOydaromeMmycst ¢ y4€TOM pe3yJbTaToOB TEKYIEro
KOHTPOJISL.
Komnerenuuu, 3akperyi€HHble 3a AUCHUIUIMHOW, CQOPMHpPOBAaHbI Ha YpPOBHE —
«IIPOJIBUHYTBINY.

«yznoBieTBOp | BeicraBnsercss oOyuwaromemycs, OOHapyXKMBIIEMY 3HaHHME MaTepHalia H3yueHHOMH

UTEJILHO»/ JUCHUIUIMHBL B 00beMe, HEeoOXOIMMOM JUIsl JaibHeiiield yueObl M MpeacTosien

«3a4TEHO paboTel Mo npodeccuu, CHpaBISAIOIIEMYCs C BBIIOJIHEHUEM 3a/laHUM, 3HAKOMOMY C

(YIoBIIETBOp | OCHOBHOW IHMTEpaTypoOil, PEKOMEHIOBAaHHOW paboyeil mporpaMMoil AMCIUILIUHBL

UTEIIbHO)»/ JOMYCTUBIIEMY IOIPEHIHOCTh B OTBET€ Ha TEOPETUYECKHE BOMPOCHl W/WIKW MpU

BBINOJIHEHUH TNPAKTHUUYECKUX 3aJaHui, HO oOnajarolieMy HEOOXOIMMBIMHU 3HAHHUSMHU
JUIs UX YCTpPaHEHHWs IO/ PYKOBOJICTBOM IperojaBaTens, JUOO0 HENpaBUIbHO
BBIIOJIHMBUIEMY  NPAKTUYECKOE 3aJaHME, HO 10  YKa3aHWI [penojaaBaTelis
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Onenka Kpurepuu onieHku pe3ynbTaToB
1o o0y4eHus o JUCLUIUINHE

JUCLMILINHE
BBIMIOJTHUBIIEMY ApPYyTHe NIPAKTUUECKUE 3aJaHUs U3 TOTO )K€ pa3ziesna AUCHUTIINHBL. .
Komnerenuuu, 3akpersi€HHble 3a IUCHMIUIMHON, C(HOPMHUPOBAHBI Ha YPOBHE —
«IIOPOTOBBINY.

«HeynoBIeTB | BoicTaBisiercs oOydaromeMycsi, 0OHapy>KHUBILIEMY CEpbe3HbIE MPOOENbl B 3HAHUSX

OpPUTEIbHO»/ | OCHOBHOTO MaTepHaja HM3Y4YeHHOM TUCHUMIUIMHBI, JOMYCTHBIIEMY NPUHLUIHAIbHbIC

HE 3a4TE€HO OmMOKA B BBINIOJHEHWU 3aJaHWN, HE OTBETHMBIIEMY Ha BCE BONPOCH Ouiera M

JOIOJTHUTECIBbHBIC BOIIPOCHI W HCIPABUJIBHO BBIMMOJTHUBIIEMY HNPAKTHYECKOC 3adaHUC
(HEeMpaBWJILHOE  BBIMOJIHEHHE TOJBKO MMPAKTHUYECKOTO 3aJaHus HE  SBISIETCS
OJIHO3HAYHOM NPUYMHOW Ui BBICTABIIEHUS OLIEHKH «HEYJOBJIETBOPUTENBHOY»). Kak
IMpaBuJI0, OLCHKA «HCYAOBJICTBOPUTCIBHO CTAaBUTCA CTYyACHTaM, KOTOPLIC HC MOIYT
IPOJODKUTE 00ydeHHe Mo 00pa3oBaTeIbHOM mporpamMmme 0e3 JOMOJHUTEIBHBIX
3aHSTUH 110 COOTBCTCTBYIOH_[Cﬁ JUCHUITIIINHE. OI.[CHKa 10 JUCHUITJIMHE BBICTABIAIOTCA
oOydaroriemMycsi ¢ y4€ToM pe3yJibTaToB TEKYIIEr0 KOHTPOJIS.

KoMrieTeHIIMM Ha YpOBHE «IIOPOTOBBIH», 3aKPEIUIEHHBIC 3a TUCIUIUIHHON, HE
c(hOpMHUPOBAHBI.

[pu ucrob30BaHUM HA K3aMEHE TEXHOJIOTHH TUCBMEHHOTO KOHTPOJIS B BUJIE TECTUPOBAHUS
OLICHKU IMMPOCTABJIAIOTCS IO CICAYIOMIUM ITpaBUJIaAM: 90 u 60.]]66 HIPOLCHTOB IMPABUJIBHBIX OTBECTOB —
OIIEHKA «OTIUYHOY, 0T 70 10 90 IPOLIEHTOB NMPAaBUIBLHBIX OTBETOB — OILIEHKA «XOpoIioy, ot 50 1o 70
MPOIICHTOB MPABHIILHBIX OTBETOB — OLIEHKA «YJIOBJICTBOPUTEIBHO», MeHee 50 MPOIEHTOB NPaBUIIBHBIX
OTBETOB — OIIEHKA «HEYAOBIECTBOPUTEIILHOY.

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIVINHBI

Y4eOHoe 1 yueOHO-1a00paTOpHOE 000PyI0BaHHE

Jliis mpoBeieHns TEKIIMOHHBIX 3aHATHH 10 AUCHUIUIMHE HCTIONb3yeTcs yueOHas ayauropus Ne b-
204 s mpoBeNEHUs 3aHATUH CEMHHApPCKOIO THIA, I'PYNNOBBIX W MHAMBHUIYaNbHBIX KOHCYJIbTAIUM,
TEKYLLEro KOHTPOJIA U MPOMEXKYTOUHON aTTECTAllH, OCHAIIICHHAS:

- CIIEUAIM3UPOBAHHON MeOenblo; JOCKONH ayIUTOPHON; JEeMOHCTPALlMOHHBIM 00OpYJIOBaHUEM:
HOYTOYKOM, CTalluOHAPHBIM ITPOEKTOPOM, IKPAHOM.

Jns npoBeaeHus 5aOOpPaTOpPHBIX pabOT W MPAKTHUECKUX 3aHATUN HCIOJIb3YeTCsl yueOHas
aynutopust Ne 309 nnst maGopaTOpHBIX pabOT, BRIMOTHIEMBIX B KOMITBIOTEPHOM KIIACcCe, OCHAIICHHAS:

- CIeIMATU3UPOBAHHON MeOelblo; JTOCKOH ayJUTOPHOM; NEepCOHANIbHBIMUA KOMIIBIOTEpAMU C
noakrodeHueM k cetu "Muteprer" n qocrynom B OMOC dunmmana.

Jnst camocTosATeNnbHONH paboThl 00ydYaroIUXCsl MO JUCIHUIUIMHE UCHONB3YEeTCsl MOMEIIeHUe s
CaMOCTOSITENIbHON PabOThl 00YYaIOIIUXCsI, OCHAIIEHHOE:

- CIEUHaIU3UPOBAHHON MeOenblo; JOCKOM ayJIMTOPHOH; MEepCOHANbHBIM KOMIIBIOTEPAMU C
noakrodeHueM k cetu "Murteprer" u nocrynom B DMOC dunmmana.

IIporpamMmmHoe obecnieuyenue

B xoMIiproTepHOM KJ1acce — onepalioHHas cucTemMa, O(UCHBIN MaKeT MPOorpaMM, IPOrpaMMbl IS
JIOCTYTIA K pecypcaM BeruucauTenbpHoro kiacrepa: PuTTY, WinSCP.

Ha BrruncnuTenbHOM KilacTepe — onepanuonHas cuctema Linux, cuctemsl nmporpammupoBanus C,
OpenMP, MPI, CUDA, menemxep pecypcoB SLURM, koMmuiisiTopsl gcc, mpicc, nvec.

8. OBECIIEYHEHHUE OBPA30OBATEJIBHOI'O TIPOLECCA AJI51 JINL
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C O'PAHUYEHHBIMH BO3MOXKHOCTSAMMU 310POBbsS U UHBAJIN10OB

B xome peanuzauuy OUCUUIUIMHBL HCHOJIB3YIOTCS CIEAYIOLIME JOIOJHUTEIbHBIE METOJbI
00yYeHMs, TEKYIIEero KOHTPOJISI YCIEBAEMOCTH W TPOMEKYTOUHOM aTTecTali OO0ydarolmuxcs B
3aBHCHUMOCTH OT X WHAUBHAYaIbHBIX OCOOCHHOCTEI:

JJIS CJIeNBbIX M CJIA00BH/ASIIIMX:

- JeKIH 0(OPMIISIOTCS B BUJIE SJICKTPOHHOTO JIOKYMEHTA, IOCTYITHOTO C MOMOIIBI0O KOMIIBIOTEpPa
CO CTEIHATU3UPOBAHHBIM TPOTPAMMHBIM 00€CTICYCHHUEM;

- IUCbMEHHBIE 33/I1aHUS BBIIOJIHIIOTCS Ha KOMIBIOTEPE CO CIELUATU3UPOBAHHBIM IIPOTPaMMHBIM
o0ecriedeHrneM, UM MOTYT OBITh 3aMEHEHBI YCTHBIM OTBETOM;

- obecrnieunBaeTCsl MHANBUyalIbHOE paBHOMEPHOE ocBelieHne He MmeHee 300 Jokc;

- JUIs BBITNIOJIHEHUS 3aJlaHUs TPU HEOOXOAUMOCTH IIPEJOCTABIISAETCS YBEIUUMBAIOILEE YCTPOICTBO;
BO3MOYKHO TaK)K€ MCII0JIb30BaHNE COOCTBEHHBIX YBEIMUUBAIOLINX YCTPOMUCTB;

- MUCHbMEHHBIE 33aHus1 OYOPMIIIOTCS YBETMUECHHBIM IIPH(PTOM;

- DK3aMEH U 3a4€T MPOBOJAATCS B YCTHOM (hopMe WM BBIIOJHIKOTCA B MMCbMEHHOM (opme Ha
KOMITBIOTEPE.

JJISA TIIYXMX U €J1200C/HbIIIAIINX:

- JeKIuH 0POPMIISIFOTCS B BUJIE AJIIEKTPOHHOTO JOKYMEHTA,

- IUCbMEHHBIE 33/1aHUS BBIIOJHAIOTCS HAa KOMIIBIOTEPE B TUCbMEHHOU (opMe;

- DK3aMEH U 3a4€T MPOBOAATCS B MUCHMEHHOM (hopMe Ha KOMIIBIOTEPE; BOZMOXKHO IPOBE/ICHHUE B
dbopme TecTUpPOBAHUA.

JJIS JIML ¢ HAPYLICHUSIMHU ONOPHO-IBUIATEIbHOI0 ANINAPATAa:

- KK 0(OPMIISIOTCS B BUJIE SJIEKTPOHHOTO IOKYMEHTA, IOCTYITHOTO C MOMOIIBI0O KOMITBIOTEpPA
CO CHENHATU3UPOBAHHBIM IPOTPAMMHBIM 00ECTICYCHHUEM;

- IUCbMEHHBIE 33/1aHUS BBIIOJIHIIOTCS Ha KOMIBIOTEPE CO CIELUATU3UPOBAHHBIM IPOTrPaMMHBIM
obecreucHUEM;

- DK3aMEH W 3a4€T MPOBOJATCS B YCTHOH (hopMe WIIM BBITIOJHSIOTCS B MHCbMEHHOW (Qopme Ha
KOMITBIOTEPE;

- HCIOJIb3yeTcs crenuanbHas yudeOHas aymutopus ansg aun ¢ JIOB3 — ayn. 106 rmaBHOro
yuebHOoro kopmyca mo anpecy 214013, r. Cwmonenck, DHepreTMueckuil mp-ua, A.1, 37aHHe
SHEPreTHYECKOT0 HHCTUTYTA (OCHOBHOM KOPITYC).

[Tpu HEOOXOMMOCTH MpeyCMaTpUBAETCs YBEIMUEHIE BPEMEHU /ISl TOITOTOBKU OTBETA.

[Iponienypa mpoBeneHHsT MPOMEXKYTOYHON arTecTaluy Ui OOyYaroUIMXCsl YCTaHaBIMBACTCS C
yu€TOM WX WHAWBUIYAIBHBIX TMCUXO(U3HUecCKNX ocoOeHHOcTel. IIpoMexyTodHas arTecTanus MOXKET
IPOBOJUTHCS B HECKOJIBKO 3TAIOB.

[lpu mpoBeneHUM TPOLEAYPHl OLEHUBAHMUSA pE3YJITaTOB OOy4YeHHs IperycMaTpuBaeTcs
UCIOJIb30BaHUE TEXHUUYECKHX CPEACTB, HEOOXOAUMBIX B CBSI3U C MHAMBUIYAJIbHBIMH OCOOCHHOCTSAMMU
oOyyarotuxcs. OTH CpeAcTBa MOTYT OBITh MPEJOCTaBICHbI (MIMATIOM, MIM MOTYT HCIOJIb30BaThCs
COOCTBEHHBIE TEXHUYECKUE CPEICTBA.

[IpoBenenne mpoueaypbl OLUEHUBAHUS PE3YIBTAaTOB OOyYEHHS JONMYCKAeTCsl C UCIIOIb30BAaHHEM
JMCTaHIIMOHHBIX 00pa30BaTENbHBIX TEXHOIOT M.

ObecneunBaercs AOCTYN K MH(pOPMALIMOHHBIM M OuOIMOrpadguyecKuM pecypcaMm B CeTH
HNuTepHer s kaxaoro odydaromierocs B popMax, aganTUPOBAHHBIX K OTPaHUYEHHUSM WX 370POBbS U
BOCIIPHUATHS HHPOPMALIUY:

JUIA CJIeNbIX U CJ1a00BHSIIIHX:

- B Me4aTHOM (hopMe YBETUUEHHBIM LIPUPTOM;

- B (hOpMe 3JIEKTPOHHOTO JJOKYMEHTA;

- B (hopme aynuodaiina.
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AJISl TJIYXHX H CJ1a00CbIIAIINX:

- B TICYaTHOH (opme;

- B (hopMe 3IEKTPOHHOTO JJOKYMEHTA.

A1 00YYAIOIIUXCS ¢ HAPYLIEHUSIMU ONIOPHO-IBUIaTeIbHOI0 anmnapara:
- B IeyaTtHo# opwme;

- B (hopMe 3JIEKTPOHHOTO JJOKYMEHTA;

- B (hopme aynmodaiina.

9. YYEBHO-METOJUYECKOE U HTH®OPMAIMOHHOE OBECIIEYEHUE
JUCHUTIINHBI

OcHoBHas iuTEpaTypa.
1.Kapenosa, E.J[. OCHOBBI MHOTOIIOTOYHOTO ¥ MapajuIeILHOTO MPOrPaMMHUPOBaHUs : yaeOHOE TTocooue /
E.JI. Kapenosa ; Cubupckuii penepanbHbiii yHUBepcUTET, UHCTUTYT BBIYUCIUTEIHHOTO MOACITHPOBAHUS
Cubupckoro otaenenus Poccuiickoit akagemun Hayk, CHOMpCKUIl Hay4HO-00pa3oBaTeNbHBIM LEHTP
CYNEepKOMIBIOTEpHBIX TexHoJorui. — Kpacnosipck : Cubupckmii ¢denepansubiii yausepcuter (COY),
2016. — 355 C. : HII. — Pexum JIOCTyTa: o TIOJIIHCKE. —
URL: https://biblioclub.ru/index.php?page=book&id=497217 (nara  oOpaieHus: 11.03.2021). -
bubnuorp. B kH. — ISBN 978-5-7638-3385-0. — TekcT : 21€KTPOHHBIH.
2. Huxomaes, E.W. TlapannenpHbie BhrunciaeHus : ydeOHoe mocobue / E.M. Hukomae ; Cesepo-
KaBkasckuii denepanbubiii  yHuBepcutreT. — CraBpomonb : CeBepo-KaBkasckuii ®DenepanbHbIii
yuuBepcurer (CKO®Y), 2016. — 185 c¢. : wun. — Pexum pgocryma: 1o TMOANHCKE. —
URL.: https://biblioclub.ru/index.php?page=book&id=459124 (mara  obpamenus:  11.03.2021). -
bubmuorp. B kH. — TEKCT : 37IEKTPOHHBIH.
3. ApwixoB, C.b. IlapamnensHoe nporpaMMupoBaHue Hajx obOmeil mamsateio: OpenMP : [16+] /
C.b. AprikoB, M.A.Toponunue, ['A.llykun ; HoBocuOupckuii rocylapCTBEHHbIH TEXHHUUYECKUM
yauBepcuteT. — HoBocubupck : HoBocuOupckuii rocyaapCTBEHHBIM TEXHUYECKUN yHUBEpcuTeT, 2019, —
95 C. : Wi, TaoI. — Pexxum JlocTyIma: o MHOJIHNCKE. —
URL: https://biblioclub.ru/index.php?page=book&id=576119 (mara  obpamenms:  11.03.2021). -
bubmumorp.: c. 88-90. — ISBN 978-5-7782-3796-4. — TekcT : 3IeKTpOHHBIH.

JlonotHUTe/ILHAS JIUTEpaTypa.
1.OCHOBBI  BBICOKOIIPOM3BOAMTEIBHBIX BBIUMCIACHUN : yueOHoe mocodoue / K.E. Adanackes,
C.B. Cryxkonos, B.B. Mansiuenko u ap. — KemepoBo : KemepoBckuii rocynapCTBEHHBI YHUBEPCHUTET,
2012. —T. 2. TexHonoruu NapamuienbHOro NporpaMMupoBanus. — 412 c. — Pexxum foctyna: no rnoanucke.
— URL: https://biblioclub.ru/index.php?page=book&id=232204 (nata obpamenus: 11.03.2021). — ISBN
978-5-8353-1246-7. — TekcT : 2IEKTPOHHBIN.
2. bumur, B.A. TapanienbHble BEIYMCICHHS 1 MHOTOIIOTOYHOE MporpammupoBanne / B.A. bummr. — 2-e
u3., ucnp. — Mocksa : Hanmonanwsubiit OTkpeiThiid YHUBEpcuTeT « MHTYUT», 2016. — 311 c. : ui., cxem.
— Pexxum noctyna: mo moamucke. — URL: https:/biblioclub.ru/index.php?page=book&id=428948 (nara
obpamenust: 11.03.2021). — bubauorp. B kH. — TeKCT : AIEKTPOHHBIH.

Cnucok aBTOPCKHX METOAMYECKHUX Pa3padoToK.

A.C. ®enynoB. KommiekT MyJIbTUMEIUIHBIX METOAMYECKUX MaTepHAOB K H3YUYCHHIO
TUCIUTUINHEL  «Beraucnurensabie cuctemb» (pacnonoxkedH B DOUOC ¢wimana u mepemaetcs
oOyJaromumcs JJ1sl HOJATOTOBKU K 3aHATHUSAM U CAMOCTOSITEILHOTO U3yUYeHUS AUCHHUTIIMHDI).
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JIUCT PETUCTPAIIUN MU3MEHEHUI
aTta
Hom Howmepa crpanun Beero HauMeHoBaHue IMoanucs, ®.1.0. BcheHHﬂ Jara
n:fae U3ME | 3aMe oy C;EZH u Ne jokymeHTa, BHectiero U3MEHEHUS B BBEJICHUS
nenn | menn | op | TMPO BBOJSAIIECTO M3MCHCHUS B N 1
HCHU bIX | BaHH | AOKYyM . JTaHHBIA HU3MEHECHUA
BIX | BIX M3MEHEHMS JAHHBIN 3K3EMILISP
g BIX CHTE 9K3EMILISIP
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