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MecTo AUCHHMILVIMHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl

JuctumimHa «OCHOBBI CYyNEPKOMITBIOTEPHBIX TEXHOJOIHI» OTHOCUTCS K JUCLUIUIMHAM
yacTH, (opMUpYyeMOH yYacTHHMKaMH OOpa30oBaTelbHBIX OTHOIIEHWH, bimoka 1. JlucrumnauHel
(Momynu) BapuaTHBHOTO MOAyis «CHernualnbHbIe pa3felibl MPeAMETHONH o01acTu» y4eOHOTO
IJIaHa OCHOBHOI NpodeccroHalbHON 00pa30BaTeNbHONW IMPOrpaMMBbl BHICIIETO0 00pa3oBaHUS —
nporpaMMbl OakaiaBpuaTa 1o HarnpasieHuio noarotoBku 44.03.05 Ileqarornueckoe oopazoBaHue
(c mByMs TpOHIISIMH TTOATOTOBKH ), HAIIPABJICHHOCTH (MTPo¢uiib) 00pa3oBaTeIbHONW MPOrPaAMMBI
«upopmaruka. MTHOCTpaHHBIH SA3BIK», 04HOU (HOPMBI O0yUCHHS.

JlucuumuimHa onupaeTcs Ha pe3ysbTaThl 00yueHHs, chOpMUPOBAHHBIE B PAMKAX JUCHUTUINH
u npakTuk: Teopus anroputmos, [IporpammupoBanue, TeopeTnueckre OCHOBBI MH(OPMATUKH,
Komnetotepusle cetu, MHTepHeT W MyJIbTHUMEIUA-TEXHOJIOTHMH, YueOHas IpakTUKa
(TrexHonmoruveckas) [IpenMeTHbIN npakTUKyM 10 HHGOPMATHKE.

Pe3ynbrarhl u3yyeHUs] MUCHUIUIMHBI SBISIOTCS OCHOBOM JJISl M3Y4YEHUS MUCHUIUIMH Jis
PO ECCUOHAIBHON JEATEIHHOCTH U MIPOX0KICHHS TOCYIapCTBEHHOW UTOTOBOM aTTECTAIlUU

1. Ilepeyensb nIaHUPYEeMBbIX pe3y/JIbTATOB 00y4eHUs (00pa3oBaTeIbHBIX Pe3yJIbTATOB)
10 JMCUHUIIHHE

Leab0 O0CBOCHHUS IOUCUUIUIMHBI  SIBISETCS TOATOTOBKA  yuuTenss K Oymymiei
npoecCHOHANBHOM NIeATeNbHOCTH: (HOPMHUPOBAHHE CIIOCOOHOCTH K MPENOAABaHUIO y4yeOHOTO
mpeaMeTa Jijis pa3HbIX HaIllPaBJICHUN MOJITOTOBKY Ha PAa3HBIX YPOBHSIX 00pa3oBaHUS.

3agaveii OCBOCHMS IUCHUIUIMHBI SBISETCS (OPMHUPOBAHUE NPEACTABICHUNA O POJIU
CYNEPKOMIBIOTEPHBIX TEXHOJOTUM B MPAKTUUYECKON NEATEIbHOCTH M TPHUKIAIHBIX O00JacTsX,
0TpabOTKa MOHATUIHOTO anmapara CylnepKOMITbIOTEPHBIX TEXHOJIOTHI, TEXHUKHU HCIIOIh30BaHUS
BBICOKOITPOU3BOJIUTENBHBIX ~pacyeToB, (GOPMUPOBAHHE U 3aKpelsIeHHE YMEHHUsS pellarh
MPAKTHUYECKHE 3a/1a4i Ha 000pyA0BaHUU JJIs1 BBICOKOIIPOU3BOIUTENBHBIX PACUETOB.

B pesynbraTte OCBOEHMS MporpamMmbl OOYYAIOLIUICS JIOJKEH OBJAAETh CIEIYIOIIUMU
pe3ynbTaTaMu 00ydeHus (B TabIuUIe MpeACcTaBIeHO COOTHECEHHE 00pa30BaTEeNbHBIX PE3YyIbTaTOB
00y4deHus MO TUCIUIUINHE C UHIUKATOPaMHU JOCTHUKEHUS] KOMITETEHITHI ):

Komnerenuus u OO6pazoBarenbHble pe3yNbTaThl IUCHUIUIMHBI (3Talbl
WHJUKATOPBI € (hopMUPOBaHUS TUCIUIIINHBI)
JOCTUKEHHUS B
JTUCIUILINHE

3HaeT VYMeeT BJIaJE€ET




[TK-11. Cniocoben
UCTIOJIb30BaTh
TEOPETUYECCKHE U
NPaKTUYCCKUE 3HAHUS
JUTSI IOCTAaHOBKH U
peuieHHs
UCCIIEIOBATEIhCKIX
3aj1a4 B MPEIMETHON
obnactu (B
COOTBETCTBHUH C
npoduieM u
YPOBHEM OOYUECHHS)
1 B obsactu
o0OpazoBaHusl.
NIIK-11.1. 3naer

OCHOBHBIC HAYYHBIC

OP-1 ocHoBHEBIE
MOHATHUS
CyNEepKOMIBIOTEPHBIX
TEXHOJIOTUI 1
OCOOEHHOCTH X
HCIIOJIb30BaHUS;
OCHOBBI OpraHHu3alu
HCCIIEI0BATEIbCKOM
JESITENLHOCTH C
HCITOJIb30BaHUEM
CYNEPKOMIBIOTEPHBIX
TEXHOJIOTHH

OP-2
CaMOCTOSITEIILHO U TIOJ
HAyYHBIM PYKOBOJCTBOM

OCYIIECTBIISATH COOp U
00paboTky wuH(DOpMaIH,
UCTIONIB3YS TEXHOJIOTHH
BBICOKOITPOU3BOIUTEIBHBIX
pacyeToB; MPOBOJUTH
HCCIIETIOBATEIIBCKYIO
paboTy B COOTBETCTBHUU C
VHIMBUIYAJIbHBIM TIAHOM




TOHATHSI U
0COOCHHOCTH HX
UCTIOJIb30BaHUS,
METO/IbI U TPUEMBI
W3YYCHHUS U aHAIIA3A
JUTEPaTyphl B
MPEeIMETHOM
00J1aCcTH; OCHOBBI
OpraHu3aIu
UCCIIEI0BATEIIHCKON
NeSITeTbHOCTH;
OCHOBHBIC
WH(POPMAIIMOHHBIC
TEXHOJIOTUH TTOUCKa,
cbopa, aHayM3a u
00pabOTKH JTaHHBIX;
UHTEPIPETHPYET
SIBJICHHSI U TIPOIIECCHI
B KOHTEKCTE 00111ei
JTUHAMUKHA U
MIEPUOTU3AIUH
HUCTOPUYECKOTO
pa3BHUTHUSA TIPEIMETA,
C y4eToM
BO3MOYKHOCTH HX
MCIOJIb30BaHUS B
XO0/I€ TIOCTAaHOBKH U
pelreHus
HCCIIEeIOBATENECKUX
3a1ad.

NIIK-11.2. YMmeer
CaMOCTOSITEITLHO U B
COCTaBe HAyYHOTO
KOJUICKTHBA PEIIaTh
KOHKPETHBIC 33][a4H
npogecCuOHATBHON
NeSATEIIHOCTH,
CaMOCTOSITEITEHO H
10T HAYYHBIM
PYKOBOJICTBOM
OCYIIECTBIATH COOp
1 00paboTKy
uH(pOpMaINH;
CIOCOOEH MPUMEHSATh
MOJTy4e€HHBIC 3HAHUS
U1 00BSICHEHUS
aKTyaJbHBIX
npobuem u
TEHJCHLUN Pa3BUTH
mpenMeTa;




IIPOBOJUTH
HCCIIEI0BATEIBCKYIO




pabory
COOTBETCTBUU c
HUHAUBUAYAJIbHBIM
TUTAHOM.

2. O0beM IMCUMIJIMHBI B 3a4€THBIX eIUHULIAX ¢ YKA3aHHEM KOJIUYecTBa
aKajgeMHYecKHX YacoB, Bbl/IeJIEHHbIX HA KOHTAKTHYI0 padoTy 00y4yaomuxcs ¢
npenojaasaresieM (Mo BUAAM y4eOHbIX 3aHATHI) M HA CAMOCTOSITEJIbHYIO PadoTy
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3. Coep:xaHue JMCHUILUINHBI, CTPYKTYPHPOBAHHOE M0 TeMaM (pa3jiejiaM) ¢ yKa3aHueM
OTBEJECHHOI0 HA HUX KOJHYeCTBA aKA/leMHYeCKHUX YaCcOB U BU/IOB y4eOHbIX 3aHATHIA

3.1. Ykazanue mem (pazoenos) u omeedeHH020 HaA HUX KOJIUYECHEA
aKademu4ecKux 4acoe u 6U008 y4eoHbvixX 3aHAMUIl

KoauuecTBo yacoB 1o (l)opMaM OopraHu3alunu
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CynepKoMITbIOTEpHBIE TEXHOJIOTHH U UX 5 4 24
HICTIOTH30BAHUE a
OcHOBBI TapajIeIbLHOrO MPOrPAMMHUPOBAHUS 8 18 - 40
OcHoBBl  pabOTBl Ha  BBIYUCIUTEIHHOM 8 8 30
KJ1actepe
Bcero no qucuuniunne: 18 30 - 60
3.2. Kpamkoe onucanue cooepcanus mem (pazoenos) OucCuuniuHbl
Kparkoe cogep:kanue Kypca
Tema 1. CynepkoMnbIOTEpHbIE TEXHOJOTHH U UX UCMOJIb30BaHUE
Bricokomnpou3BoauTeNbHbIE  BBIYMCIEHUS M cUCTeMbl. (OCHOBHBIE  apXUTEKTYpPhI

BBICOKOITPOU3BOAUTCIIBHBIX BbIYUCIIUTCIIBHBIX CHCTCM. BrraucnurensHbie KJIaCTCPHI. C(l)epbl

IIPUMEHEHHUs CYIIEPKOMIIBIOTEPHBIX TEXHOJIOIUH.




WNuTtepakTuBHas (hopMa: rpynmoBasi JUCKycCusl.

Tema 2. OcHOBBI NAPAIETBHOT0 POTPAMMHUPOBAHUS

[Tapamnenbubie BbluncieHus. OCHOBHBIE TEXHOJOTHMH MapaJUICIbHBIX BBIUMCICHUH.
OCHOBBI TEXHOJIOTMM MapajieabHoro mnporpammupoBanus OpenMP. OcCHOBBI TEXHOJOTHH
napajuiesasHoro nporpammupoBanust MPL. MntepaktuBHas popma: rpynmnoBast TUCKYCCHSI.

Tema 3. OcHOBBI pa00ThI HA BLIYUCJIUTEIHLHOM KJacTepe

OcHoBuble koMaHbl Linux. [lopsiiok paboTel Ha BeIMUCIHUTEILHOM Kiactepe. PabGorta c
nporpammoit PuTTY: aBropusanus Ha KiacTepe, CO3IaHUe U pelakTUpOoBaHKe (PaiiIoB U MamoK.
Pa6ota ¢ mporpammamu FileZilla u WinSCP: 3arpy3ka (aityioB Ha BEIUHCIUTENBHBIA KIacTep U
BBITPY3Ka pe3ysbTaToB. KOMNUIALKS U 3a11yCK IPOrPAMM Ha BBIIOJIHEHUE.
Bricokonpon3BOAUTENbHBIA PEHACPUHT.

HuTepaktuBHas Gpopma: paboTa B MUKPOTpyIIax.

4. [lepevyenb yueOHO-MeTOANYECKOT0 0OecnievdeHHs 1JIsl CAMOCTOSITEIbHOM PadoThI
o0y4aromuxcs Mo JUCIUNTIHHE

CamocTtosTenbHas paboTa CTYAEHTOB sBisieTcs 0co0oi (opMoil opraHuzanuu y4eOHOTO
nporecca, MNPEACTABIAIONIAas COOOH IJIAHUPYEMYIO, TI03HABaTEeNbHO, OPraHU3alMOHHO U
METOJMYECKH HAIpPaBJIIEMYI JEATEILHOCTh CTYJACHTOB, OPHCHTUPOBAHHYIO Ha JOCTHIKCHHE
KOHKPETHOTO  pe3yibTaTa, OCYHIECTBIsIeMyl0 ©0e3 mpsMOW MOMOIIM  HpernojaBaTelis.
CamocTtosTenbpHas paboTa CTYACHTOB SIBISIETCS COCTABHOM 4acThio y4yeOHON pabOThI M HMeEEeT
[ENbI0 3aKperieHue U yriiyOlieHne MOJTYYeHHBIX 3HAHWNM U HaBBIKOB, MOUCK U MPUOOpETEeHHE
HOBBIX 3HaHPII7[, a TaK>K€ BBIIIOJTHCHUEC y‘~IC6HI>IX 3aﬂaHHI>i, MMOATOTOBKY K NPECACTOAIINM 3aHATUAM
u 5k3ameny. OHa peycMaTpUBaeT, Kak MpaBuiio, pa3padoTKy pedepaToB, HaMMCAHKUE JOKIAIOB,
BBITIOJTHCHUE TBOPUYCCKUX, MHAWBUAYAJTIbHBIX 3a)IaHl/Iﬁ B COOTBETCTBUH C y‘Ie6HOﬁ HpOFpaMMOI\/’I
(TeMaTUYeCKUM IIAHOM HM3Y4YEeHHs TUCHUIUIMHBI). Tema JJIs Takoro BBICTYIUICHHS] MOXKET OBbITh
IpeyIoKeHa TperoIaBaTeieM Wik n30paHa caMHM CTYACHTOM, HO MaTepHall BHICTYIUICHUS HE
JIOJKeH  JAyONnupoBaTh  JIGKIIMOHHBIM  Martepuan. PedepaTuBHBI  MaTepuan  CIYKHUT
JIOTIOTHUTEILHON HMH(pOpManue st padoThl Ha MPaKTHYECKUX 3aHATUAX. OCHOBHas IEJh
JAHHOTO BUJa PabOThl COCTOUT B OOYYEHHH CTYIEHTOB METOJIaM CaMOCTOSATEIbHOW PaboTHI C
yueOHBIM MaTepuajoM. JlJis MONHOTHI YCBOEHHUSI T€M, BHIHECEHHBIX B MPAKTUYECKHE 3aHSTHS,
Tpebyercs pabora ¢ mepBoucToYHUKaMH. Kypc mpemycmaTpuBaeT camMOCTOSTEIBHYIO padoTy
CTYJIEHTOB CO CHEIUalbHON nuTeparypoil. Clenyer OTMETUTh, YTO CaMOCTOsITeNbHAs paboTa
CTYACHTOB PE3YyJIbTaTHBHA JIMIIb TOr'/Ia, KOrAa OHAa BBIITOJHACTCA CUCTEMATHYCCKHU, IIJIAHOMEPHO
U IIeJICHAIIPABIICHHO.

3amanus Uil CAaMOCTOSTENFHOW padOThI MPeyCMaTPUBAIOT UCIIOIB30BaHNE HEOOXOUMBIX
TEPMHHOB ¥ MTOHATHHA 10 TipobiieMaTrke Kypca. OHU HAllEJIMBAIOT HA MPAKTHYECKYIO paboTy 10
MPUMEHEHUIO U3y4aeMOro Marepuana, Mouck oubnuorpadudeckoro MaTepuaina U dJMEeKTPOHHBIX
HUCTOYHUKOB HMH(POpPMAIH, WJUTIOCTPATUBHBIX MaTepUANOB. 3aJaHUs IO CAMOCTOATEIbHOU
paboTe JarTces 1Mo TeMaM, KOTOpbIe TPeOYIOT JOMOTHUTEIHHOU MPOPAOOTKH.

OO0muii 00BeM CaMOCTOSITENFHOM pPabOThl CTYAEHTOB IO JAUCHHUIUIMHE BKJIIOYAET
ayJUTOPHYIO U BHEAYJAUTOPHYIO CAMOCTOATENbHYIO paOOTy CTYICHTOB B TEUECHHE CEMECTPA.

AyIuTOpHAs CaMOCTOSITENbHAsI PadoTa OCYIIECTBISETCS B (pOpME BBIMOIHEHHS TECTOBBIX
3aJaHMii, KeHc-3a/1a4, NUCbMEHHBIX IPOBEPOYHBIX pPadOT MO JUCHUIUIMHE. AyAWTOpHAs



caMmocTosiTeNbHas pabora obecriedeHa 0a30i TECTOBBIX MAaTEpUANIOB, KeWc-3a7ad Mo pasjeaM
JVCIIATUTAHBI.

BueaynutopHas camocTosiTenbHas paboTa ocymecTBiseTcs B popmax:

0 mOAroTOBKH K YCTHBIM JOKJIaaM (MMOATOTOBKA pedeparon); O

penieHue 3a1a4 (JoMallHUX 3a/IaHki) 110 U3y4aeMbIM TeMam; [

BBITTOJIHCHHUEC I'PYHIIOBBIX HHTCPAKTUBHBIX 3aﬂaHHﬁ.

OC-1. CamocrosiTesibHasi padora

TeMbl TOKIIAI0B:

O No gk whPE

Takconomust PnuHHa.

Knacreps! kiacca beoBynb.

Cnucku TOP500 u TOP50 CHI'.

CucreMsbl 0XJIaXI€HNS BBIYACIUTEIbHBIX KJIACTEPOB.

[TpuMeHeHHEe CynepKOMIbIOTEPOB B 00Pa30BaHUH.

Cuctembl paboThI C OUepesIMH 3a]1a.

Texnonorust mapasuienbHoro nporpammupoBanus CUDA.

[TprmMep yMHOXKEHUSI MaTPUIIbl HA BEKTOP C MCMOIb30BaHUEM TexHoaoruu OpenMP.
IIpumMep yMHOXKEHUST MaTpULbl HA BEKTOP C UCIIOIb30BaHMEM TexHonoruu MPI.

10. HpI/IMep HCIIOJIb30BAHHA BBIYUCIIMTCIBHOI0 KJIACTEpa IS BBICKOIIPOU3BOAWUTCIBLHOI'O

peHIepHuHTa.

OC-2. CamocrosiTesqibHasi pabora

[TpuMepHBIi BapaHT KOHTPOJIBHOTO 3a]IaHMSL:

1.

Ha s3pike C++ HanucaTh nporpaMMmy MapajjieIbHOIO YMHOXKEHHS JABYX MAaTpHI] C
ucnojib30BaHueM TexHosoruu OpenMP.

[IpoBectn wuccnenoBanue 3GHEKTUBHOCTH MPOTPAMMHON peanu3anuu  (yCKOpEHHE
BBIUMCJIEHUH B 3aBUCUMOCTH OT pa3Mepa MaTpull) Ha Habope CilydallHO CreHEpUPOBAHHBIX
KBaJpaTHBIX MaTpull Tuma double.

OC-3. CamocrosTeabHas padora [IpumepHbIii

BApHUAHT KOHTPOJBHOT'O 3aJaHUs:

1.

1.

Ha s3pike C++ Hamucarh mporpamMMmy MapajijieIbHOTO YMHOXKEHHUS JIBYX MaTpHll C
UCITOJIb30BaHNEM TexHoJIoruu MPL.

CxoMIMIMpoOBaTh MPOTPaMMy Ha BBIYUCINUTENBRHOM Kiactepe Yl TIV.

[IpoBectn wuccnenoBanue 3G(HEKTUBHOCTH MPOTPAMMHON peanm3anuu  (YCKOpEHHE
BBIYUCIICHUH B 3aBUCMOCTH OT pa3Mepa MaTpHull) Ha Habope CcllyyailHO CreHepHupOBaHHBIX
KBaJpaTHBIX MaTpull Tuma double.

ﬂﬂ}l CamocmosamesibHol RO020MOBKU K 3AHAMUAM RO 0ucuunﬂunepel<omeudyemc;l
Ucnoib3oeamas yueﬁno-memoduuecxue mamepuaiiol:

pranoB  A.B., Tony6koB A.B. OCHOBBl CYNepKOMIBIOTEPHBIX  TEXHOJOTHIA:
y4eOHOMETOINYECKHE PEKOMEHJAUN ISl MAaruCTpaHTOB HAIPABICHHS IOATOTOBKH



«Ilemarornueckoe oopazoBanue» / A.B. Ilpiranos, A.B. I'onyokoB. — YabsHoBck: Yal'IIVY,
2017.

5. lIpumepHbIe OlleHOYHbIE MATEPHAJIBI /ISl IPOBeIeHNUs TEKYIIero KOHTPOJIA
ycleBaeMOCTH U MPOMeKYTOYHOI aTTecTaluu 00y4aommuXxcs Mo JMcuuIJInHe

Opranu3anusi 1 NpoBe/ieHHe ATTeCTAIUN CTYy/JAeHTa

®I'OC BO B cOOTBETCTBMM C MNpUHLMIIAMU bBOJOHCKOro mnporecca OpUEHTHUPOBAaHbI
IIPEUMYLIECTBEHHO HE Ha cOOO0IIeHNE 00y4aroeMycsl KOMIUIEKCa TEOPETUYECKUX 3HAHUH, HO Ha
BbIpaOOTKY y OakajlaBpa KOMIETEHIUN — IMHAMHUYECKOoro Habopa 3HaHWH, YMEHHH, HaBBIKOB U
JMYHOCTHBIX KA4eCTB, KOTOPHIEC MO3BOJIAT BHITYCKHUKY CTaTh KOHKYPEHTOCIIOCOOHBIM Ha PhIHKE
TPpyZAa ¥ YCHEIHO NTPOopeCCHOHATHHO PEaTN30BbIBATHCS.

B mporuecce oreHku 6akanaBpoB HEOOXOAWMO HCIIONB3YIOTCS KaK TPaJUIIMOHHBIC, TaK H
MHHOBAIIMOHHBIE TUIIBI, BUJBl U (OpMbl KOHTpoJiA. [lpm 3TOM mOCTENEHHO TPaAMLIMOHHBIE
CPEICTBA COBEPILICHCTBYIOTCSA B PYCJI€ KOMIIETEHTHOCTHOIO IIOAXOJa, a HWHHOBALIMOHHBIE
CPEICTBA alallTUPOBAHBI JIJIs1 IOBCEMECTHOTO IPUMEHEHMSI B POCCUHCKON By30BCKOM ITPAKTHUKE.

Lleab npoBegeHHs] aTTeCTAMM — IPOBEpKAa OCBOEHUs OOPa30BaTEbHONW HPOTrpPaMMBI
JVCHUTUTMHBI-IPAKTUKYMa depe3 CPOPMHUPOBAHHOCTH 00Pa30BaTEIbHBIX PE3yIbTATOB.

IIpome:xyTOoUYHAs1 ATTECTALMSA OCYILIECTBIISIETCSA B KOHIIE CEMECTPA U 3aBEpIIAET U3YUYEHUE
JUCLUIUIMHBL, TOMOTAeT OLIEHUTh KPYIHbIE COBOKYIMHOCTH 3HAaHUN W yMEeHMH, (opMupoBaHue
ONPEAECICHHBIX KOMIIETCHIMN.

OLEeHOYHBIMU  CPEICTBAMU TEKYIIErO0 OLEHUBAHUS SBJISAIOTCA: JOKJIAJ, TECThl 10
TEOPETUYECKUM BOIIPOCAM JUCLUILINHBI, 3aIIMTa IPAKTUYECKUX paOoT U T.1. KOHTpob ycBOeHUS
MaTepuana BEAETCs PEryjaspHO B TEUYEHHWE BCETr0 CEMecTpa Ha NMPAKTUYECKUX (CEMUHAPCKUX,

71a00paTOPHBIX) 3aHATHUSX.

No CPEJACTBA OIEHUBAHWNSI,

n/m UCTIOJIb3yEeMBbIE JUTS TEKYIIEro OIICHUBAHMUS

nokasaresnsi pOPMUPOBAHUS KOMITETCHIIUH
OneHoYHbIE CPEACTBA IS TeKYLIei

OO6pazoBarenbHbIe
Pe3yabTaThl JUCIUATUTHHBI

OP-1. 3HaeT OCHOBHBIE TTOHATHS

aTTeCTALMH
OC-1, OC-2, OC-3 CamocrosTenbHas paboTa

OuneHo4HbIe cpeacTBa A5
MPOMEKYTOYHOM aTTeCTALMHU
3a4eT (IK3aMeH)
OC-4 Dx3ameH B bopme
YCTHOTO cOoOeceIoBaHus

CYMEePKOMIBIOTEPHBIX TEXHOJIOTUI
1 0COOEHHOCTH HX HCIIOJIb30BAHMUS;
OCHOBBI OpraHu3aluu

HCCJIEIOBATENBCKON JEATEILHOCTH
c HCIIOJIb30BaHHEM
CYIEePKOMITBIOTEPHBIX TEXHOJIOTHH.
OP-2. YMeeT caMOCTOSTEIBLHO H

[OJl HAY4YHBIM  PYKOBOJACTBOM
OCYILECTBIISATH cOOp U 00paboOTKy
uHpopManu, UCTIONb3YS
TEXHOJIOTUU

BBICOKOTIPOU3BOUTEIBHBIX
pacyeTos; IPOBOJIUTH
UCCIIE/IOBATEIbCKYI0O  paboTy B
COOTBETCTBUH C WHAMBHUIYaTbHBIM
TUTAHOM.




Onrcanne OIEHOYHBIX CPEJACTB M HEOOXOAMMOTro OO0OpYAOBaHHS (IEMOHCTPAIMOHHOTO
MaTepI/IaJIa), a TakK XeE HpOLIGI[ypBI nu KpI/ITCpI/II/I OILICHHUBAaHUA I/IH,HI/IKaTOpOB JOCTHUIKCHUA
KOMIICTCHIIMI Ha Pa3IMYHBIX dTalmax uxX GOpMHPOBAHMS B MPOIECCE OCBOCHHS 00pa30BaTeIbHON
HpOI‘paMMBI HpeI[CTaBJ'IeHBI B CDOH,HG OIICHOYHBIX CpGI[CTB JUUIA TCKYH_ICFO KOHTpOHH yCHeBaeMOCTI/I
U TIPOMEKYTOYHOM aTTECTAIMH 10 TUCITUIUIHHE.

Mamepuanwi, ucnovzyemole 011 MEeKyuie20 KOHMPOIA yCneeaemocmu
o00yuaruwuxca no OucCyunIuHe

MaTepI/IaJ'IBI 1A OpraHu3aliuu TCKyH.[efI arTeécTanuu npeaCcTaBJICHBI B m5 IMporpaMmal.

Mamepuanst, ucnonv3yemsle 0711 RPOMEHCYMOUYHO20 KOHMPOA
ycnegaemocmu ooyuarowuxca no oucyunaune IlpuMepHbIii nepeyeHb

BOIIPOCOB K IK3aMEHY

Bbicokonpou3BOAUTEIbHBIE BEIYMCIEHUS U CUCTEMBI.

OcCHOBHBIE apXUTEKTYPBI BHICOKOIIPOU3BOAUTENBHBIX BIYMCIUTENIBHBIX CUCTEM.
BrruncnauTenbHble KI1acTepBI.

Cdepsl npuMeHeHUs CYyNepKOMIbIOTEPHBIX TEXHOJIOTH.

[TapamnenpHblie BerunciaeHusi. OCHOBHBIE ITOHATHS.

OCHOBHBIE TEXHOJIOTUH NTAPAJUIETbHBIX BBIUMCICHUN.

TexHonorus napajienbHoro nporpammupoBanus OpenMP.

TexHoorus napasuieabHOro nporpammuponanus MPI.

© Nk wWNRE

OcHoBHBIE KOMaH/bI Linux.

10. ITopsitox paboTH! Ha BEIYMCIUTEIBHOM KJIacTepe.

11. Pabora ¢ nporpammoii PuTTY: aBropuszanus Ha Kiactepe, CO3/laHUE U peAaKTUPOBaHUE
¢aiiioB U Marnok.

12. Pabora ¢ mporpammamu FileZilla u WinSCP: 3arpy3ka ¢ailioB Ha BBIYHMCIHUTENbHBINA
KJIacTep U BBITPY3Ka Pe3yJIbTaTOB.

13. KoMmuisinyst ¥ 3aIrycK MporpaMM Ha BBITTOJTHEHHE.

B koHI1e n3yyeHHs TUCHMILIMHBI OJBOJATCS UTOTH PabOThI CTY/IE€HTOB Ha JIEKIIMOHHBIX U
MPAKTUYECKUX 3aHATUSAX IyTEM CYMMHUPOBaHUs 3apab0TaHHBIX 0alJIOB B TEUEHUE CEMECTpA.

Kpurtepun oueHnBaHus 3HAHUI 00YYAIOIIUXCS 110 JUCHHUILIMHE

Dopmuposanue 6ALILHO-PEUMUH2080U OYeHKU pabombl 00YYaAIOUUXCSL

TTocemenne Pabora Ha
TTocemenue
N MPAKTUYECKHUX | MPAKTUYCCKUX | DK3aMeH
JIEKIIAHA .
3aHATHI 3aHATUAX
Pasz0aimioBka o 9x 1=9 15x 1=15
212 GamioB 64 Gamna
9 BUJaM padboT OayIoB OaJuIoB
cemectp | CyMMapHBbIi 9 6annos 24 banna 236 GamnoB 300 GamnoB
Makc. 6a maXx max max max

Kpumepuu oyenusanus pabomol 06yuaowe2ocs no umo2am cemecmpa
Ouenka | Bawusl (3 3E)




«OTJIMYHOY 271-300

«XOpOILIOY 211-270

«YIOBJICTBOPUTEIILHO» 151-210
«HEYJI0OBJICTBOPUTEIHHO» 150 u menee

6. Meroauyeckue yKa3aHus il 00y4al0IIUXCH M0 OCBOEHHUIO TUCIIUILIHHBI

VYcnemHoe u3ydeHHe Kypca TpeOyeT OT OOydaromuxcsl MOCEHISHUS JIEKINUH, aKTHBHOU
paboThl HAa TMPAKTHUECKUX 3AHITHUAX, BBIIOJHEHHS BceX Y4YEOHBIX 3aJaHUN MperojaBaTes,
O3HAKOMJICHHsI C OCHOBHOM U JIOIIOJIHUTEIILHOM JINTEPaTypOH.

3anuch JeKImuu — oxHa U3 (OpM aKTUBHOM CaMOCTOSITEIBHOH PabOThI OOYYarOLIHXCH,
TpeOyrolasi HaBbIKOB U YMEHHsI KPaTKO, CXEMaTHYHO, ITOCII€A0BATEIbHO U JIOTHYHO (PUKCUPOBATh
OCHOBHBIE IIOJIOXKEHHUS, BBIBOJIbI, 000011eHNs, (HOPMYIUPOBKU. B KOHIIE ekuuu npenoaaBaresib
ocTaBisieT Bpemsi (5 MUHYT) IS TOTO, YTOOBI OOyYarompecs MMEId BO3MOXHOCTh 3a/1aTh
YTOYHSIOUIME BONPOCHI IO H3yd4aeMOMYy MaTepuany. [3-3a HEIOCTaTO4HOIro KOJIMYECTBA
ayJIUTOPHBIX YacOB HEKOTOpPbIE TEMbl HE YJAETCS OCBETUTh B IOJIHOM O0OBEME, IOITOMY
IIpenoaaBareib, 10 CBOEMY YCMOTPEHHIO, HEKOTOPBIE BOIIPOCHI BBIHOCUT Ha CaMOCTOSITEIIBHYIO
paboTy CTYEHTOB, pEKOMEHYs Ty WK UHYIO JIuTeparypy. Kpome sToro, ass JIydiiero oCBOCHHUs
Marepuaja U CHCTeMaTH3alllu 3HaHWN MO0 JUCHMIUIMHE, HEOOXOAMMO ITOCTOSIHHO pa3duparb
MaTepuaibl JICKIMA 10 KOHCIEKTaM M Y4eOHbIM mocoOmsiM. B cioydae HeoOXxoammocTu
oOpailaTthcs K pernojaBaTesio 3a KOHCYJIbTalueH.

IToaroroBKa K NPAKTHYECKHUM 3aAHATHSIM.

ITpy MOAroTOBKE K NPAKTUYECKUM 3aHATUSAM CTYIEHT JOJDKEH M3YyYUTh TEOPETHUECKUN
MaTepuai 1o TeMe 3aHATUA (MCIOIb30BaTh KOHCIEKT JIEKIUI, N3YYUTh OCHOBHYIO JINTEPATYDY,
O3HAKOMUTBCSI C JIOMOJHUTENIBHONW JIUTEpaTypoil, MpU HEOOXOJUMOCTH JOMOJIHUTH KOHCIIEKT,
Jienasi B HeM COOTBETCTBYIOIIME 3aMIMCH U3 IUTEPATyPHBIX UICTOUHUKOB). B ciyuyae 3aTpyaHeHui,
BO3HUKAIOIIMX MPU OCBOEHUHU TEOPETUUYECKOTO0 MarepHalia, CTYACHTY clieyeT oOpalaThCs 3a
KOHCYyJIbTallMel K mpenojaBareito. Vs Ha KOHCYJIbTalMIO, HEOOXOJUMO XOPOIIO MPOAYyMaTh
BOIIPOCHI, KOTOPbIE TPEOYIOT Pa3bsICHEHMS.

B nauane npakTu4yeckoro 3aHATHs NPENO01aBaTelb 3HAKOMUT CTY/IEHTOB C TEMOH, OTJIallaeT
IUTaH TIPOBEICHMSI 3aHATHUSA, BBIAAET 3aJaHNs. B TeueHne OTBEIEHHOIO BPEMEHHU Ha BBIINOJIHEHHE
paboThI CTYJEHT MOKET OOpaTUTHCS K MPENOJaBaTel0 32 KOHCYIbTAllMENH WIN Pa3bsiCHEHUSIMHU.
B koHIIe 3aHATHS TPOBOANUTCS IPUEM BHITIOJTHEHHBIX 33/1aHUN, COOECeI0BaHUE CO CTYAECHTOM.

Pe3ynbTaThl BHIOIHEHUS IPAKTHUECKUX 37JaHUN OLIEHUBAIOTCS B Oaliax, B COOTBETCTBUH C
0aIbHO-PEUTUHIOBON CHCTEMON YHUBEPCHUTETA.

IInanbl npakTHyeckux 3ausaTuil 3ansrue 1.

Cyl'[epKOMlILlOTepHLIe TEXHOJOTUHU 1 MX MCIoJb30BaHue [1nanH:

1. OcHoBHEIE TTOHSTHSA BBICOKOTIPOM3BOIUTEIILHBIX
BBIUHCIICHHH.

2. Cepsl mpuMeHEHHs CYIEPKOMITBIOTEPHBIX TEXHOJIOTHM. 3.
Taxconomus daunHa.

4. Perituar TOPS500.

3ansiTie 2. ApXMTEKTYpPa BbIYMCJIUTEIbHOI0 KiaacTepa [lnan:



1. BoruncnurenbHbIe KIacTephI.
2. 3HaKOMCTBO C apXUTEKTYpOH BbIUMCIUTENBHOTO Kiactepa Yl TIY.
3. CamocrosrenbHas pabora (OC-1).

3anusTue 3. [lapaienbHble Bbruncaenns [nan:

1. OcHOBHBIE MOHATHS NapaAJICIIbHBIX BEIYUCICHUN.

2. 3akoH AMmpara.

3. [Ipoueccrl, MmMOTOKM, MHOro3afgadyHocThb. 4. OCHOBHBIE TEXHOJOTHUH MapauIeIbHBIX
BBIYMCIICHUIA.

3ansTue 4. Texnonorusa OpenMP [lnan:

1. [Mapagurma OpenMP. Monens fork-join.

2. JlupextuBbl, QyHKIMH U IepeMeHHbIe OKpykeHust OpenMP. 3.
Ycnosus BemosiHeHus (private, shared, default).

4. IIporpamma Hello, world! Hactpoiiku npoekta Microsoft Visual Studio.

3ansaTue 5. Pacnpenenenne padorsl Me:xxay norokamu B OpenMP [lnan:

1. JlupexTusa parallel.

2. [MapamtenpHbIC CEKIUU (sections).

3. Mapamnensubiii muki for. Pacnpenenenne urepanuii UKIa MEKIY TOTOKAMU.
4. TupexTuBa single.

3ansaTue 6. Cunxponusanusi norokoB B OpenMP [lnan:
1. lupexTussi critical u atomic.

2. bapbeps! (aupekTHBa barrier).

3. upextuBbl master u ordered.

4. Nupextusa flush.

3ansaTue 7. [lporpammupoBanue MaTpu4HbIX onepauuii B OpenMP [lnan:
1. CamocrositensHast pabota (OC-2).

3ausrtue 8. Texnosorusa MPI Ilnan:

1. ITapagurma MPI. Coob1ieHust 1 KOMMYHUKATOPHI.
2. Tunel nanaerx MPL

3. @yHKITMH 00IIIero Ha3HAYCHHS.

4. Crpykrypa MPI-nporpaMmsi.

3ansaTue 9. Toueunblii 00Men cooomenusivu B MPI [Tan:

1. brokupyromye U HeOJOKUPYIOIINE OTIepaIUH.

2. PexxuMbl OTIIPABKH COOOIICHUH.

3. 3aBepmienne HeOmokupyronmx oOMeHoB. 4. CoBMelleHHEe TpueMa U Mepenadyu
COOOIIECHUH.

3ansaTue 10. KosuiektusHoe B3aumoaeiicrsue npoueccos MPI [lnan:
1. KosiekTuBHBIE OTepaliii.



2. bapbepHasi CHHXpOHH3AIIHSL.
3. lllupokoBemaTeIbHBIE PUEM | TTepeIada COOOIICHHIA.

3ansaTue 11. IIpumepsr MPI-nporpamm Ilnan:
1. Boluncnenue uucina m.

2. CkanspHoe MPOU3BEICHNE BEKTOPOB.

3ausrTue 12. YaajaeHHslid 1ocTyn K kiaacrepy [lnan:

1. Pabora c¢ mnporpammoir PuTTY: aBropusamuss Ha KiacTepe, CO3JaHUE U

penakTupoBaHue (aiyIOB U MAIoK.
2. OcHoBHBIE KOMaHIbI Linux.

3ansaTue 13. O0MeH TaHHBIMH ¢ BBIYUCIUTEIBLHBIM KJIACTEPOM, KOMIUJIAIUS U
3aIlycK MporpamMm
[Lnan:
1. Pabora ¢ mporpammamu FileZilla m WinSCP: 3arpy3ka (aiinos
BBIYMCIIUTEILHBIA KIIACTEP U BBITPY3Ka PE3yIbTATOB.
2. KoMnwisnus v 3aIrycK mporpamMM Ha BEITIOJTHEHHE.

3ansaTue 14. [IporpammupoBanne marpudnbix onepauuii B MPI [1nan:
1. CamocrostensHas padota (OC-3).

Ha

3ansarue 15. BLICOKOHPOHC%BOI[I/ITeﬂl)HbIﬁ PECHACPUHI HA BBIYMUCIUTECILHOM KJIACTEPE

[Tnan:

1. IToaroroBka ¢anos anumanuu B Blender u 3arpy3ka Ha BBIYMCIMTENbHBIN Ki1acTep.
2. Hacrpoiika koH(purypanmonsoro ¢aiina.

3. PenyiepuHr u BeIrpy3Ka pe3ysibTaToB.

7. IlepeyeHb OCHOBHOI 1 1I0NIOJHUTEJIbHOM yueOHOM JuTepaTypbl, UHTepHeT-pecypcos,

H606X0)II/IMLIX AJIA 0CBOCHUA NUCHHUITJIMHBI

OcHoBHast JInTepaTypa

1. AdanacweB, K.E. OcHOBBI BBICOKOIPOU3BOJIUTENBHBIX BBIUMCICHUN: yueOHOe mocolue /

K.E. AdanaceeB, W.B. TIpuroppeBa, T.C. Peiin. - KemepoBo: KemepoBckuii
rocy1apCTBEHHBIN yHUBEPCUTET, 2012. - T. 3. [TapannenbHble BBIUNCIUTEIbHBIE aITOPUTMBI.
- 185 c. - ISBN 978-5-8353-1546-8; To xe [Onektponssiii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=232205

. bunnur, B.A. TlapannensHble BBIUMCIEHUS U MHOTOIIOTOYHOE MporpammupoBanue / B.A.
bumnur. - 2-e u3a., ucnp. - M. : Haunonansubiii OTkpeiTeiii YHuBepcuter «MHTYUTy,
2016. - 311 c.: un., cxeM. - bubmmorp. B kH.; [OnekrponHbli pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=428948



3. Hemnrorun, C.A. Beenenue B nmporpammupoBanue Ha kinactepax / C.A. Hemurorun. - 2-e
u3 ., uctp. - M.: Haunonanensiit Otkpeireiii Yausepcuter « MHTYUT», 2016. - 247 c. :
CXEM., Wi.; To xKe [DnekTpOoHHBIN pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=429082

JonoJHuTe/ILHAA JTUTEPATYypa
AnexkceeB, A.A. OCHOBBI TapauIETLHOTO MPOTPAMMUPOBAHUS C UCIIOJI30BAHUEM
Visual Studio 2010 / A.A. Anekcees. - 2-e u31., uctp. - M. : HarimonansHbIl
OtkpeiThiid YauBepcuteT «MHTYUT», 2016. - 332 c.: uin.; To xe [ DneKTpOHHBII
pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=428829

Hewmnrorun, C.A. [IporpammupoBaHue Ha KilacTepax ¢ UCIOJIb30BaHUEM HHCTPYMEHTOB
Intel (Intel Cluster Studio) / C.A. HemuroruH. - 2-¢ u3 ., ucnp. - M. : HannoHansHbI#
OtxkpeiThiil YHuBepeutetr « MHTYUT», 2016. - 259 c.: cxem., uin. ; To xe
[Dnexrponnsii pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=429823

OCHOBBI BEICOKOTIPOU3BOIUTEIHHBIX BEIUUCIIEHUH : yueOHoe mocobue / K.E.
Adanacees, C.B. Crykonos, B.B. Mansiienko u zip. - Kemeposo : Kemepockuit
rocyaapcrBeHHbIi yausepeuret, 2012. - T. 2. TexHOoI0ruu napamuieabHOro
nporpammupoBanus. - 412 c. - ISBN 978-5-8353-1246-7; To xe [ DneKTpOHHBIN
pecypc]. — URL:http://biblioclub.ru/index.php?page=book&id=232204

Humepnem-pecypcot

O https://www.intuit.ru — HaiimoHanbHBIH OTKPBITEIN YHUBEPCUTET

O http://parallel.ru  — HMuHpopMannoHHO-aHAIUTHYECKUN  [EHTP 1O  MapauIeIbHBIM
BBIYUCIICHUSIM

O https://www.intuit.ru — HanimoHanbHBIN OTKPBITHIA YHUBEPCUTET
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