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MecTo IMCHUIUVIMHBI B CTPYKTYpPe 00pa3oBaTe/IbHOM MPOrpaMMbl

HucnunmuHa «OCHOBBI CyNEpPKOMIIBIOTEPHBIX TEXHOJIOTHID» OTHOCUTCA K AUCIUIUIMHAM
qactd, (GopMHpPyeMOH ydacTHUKaMU OOpa3oBaTENbHBIX OTHOMIEHWH, bnoka 1. JlmcuurauHb
(mogymu) wmonyns «KommneiorepHoe — MoaenupoBaHHe» — yuyeOHOro  IJIaHA  OCHOBHOM
npodeccHoHanbHOM 00pa30BaTENLHON MPOrPaMMbI  BBICIIETO OOpa30BaHHsS — MPOTPAMMBbI
MarucTparypsl 1o HampasieHuto mnoarotoBku 44.04.01 Ilemarormveckoe oOpa3oBaHUE,
HAPAaBIEHHOCTH (MPOQuIIb) 00pa3oBaTenbHON MporpaMmbl « KOMITBIOTEpHOE MOJICIUPOBAHKIE U
Iu3aiiH nHGOPMAIMOHHON 00pa30BaTeIbHON Cpeibl», 3204HOM PopMbI 00yUEHUS.

JluciumiimiHa onupaeTcss Ha pe3yabTaThl 00ydeHus, CHOPMUPOBAHHBIE PSAIOM JUCIUTLINH,
u3ydyaeMmble OOydYalOIIMMHUCA B paMKax Kypca OakanaBpuaTa: OCHOBBI CYNEPKOMIIbIOTEPHBIX
TEXHOJOTHH, KOMIBIOTEpHAass W aOcTpakTHas anredpa, NPaKTHKYyM pEIIeHUS 3aaad [0
nHpopmaTuke.

Pe3ynbrarhl U3ydeHHs] NUCHMIUIAHBI SIBJISIOTCS OCHOBOM JJIsi M3YYEHUS AUCIUIUIMH JJIs
npoecCHOHANBHOM NeSTeIbHOCTH U POXO0XKACHUS FOCY1apCTBEHHOW UTOTOBON aTTeCTallUU.

1. IlepevyeHp MIaHMPYeMBbIX pe3y/IbTaTOB 00y4eHUs (00pa3oBaTeIbHBIX Pe3yJbTATOB) IO
AUCUHUIINHE
Heabio ocBoeHust TUCHUTUTHHBI « OCHOBBI CYTIEPKOMIIBIOTEPHBIX TEXHOJIOTHID) SIBISIETCS

3HaKOMCTBO OyJIyIIMX IE€JaroroB ¢ OCHOBHBIMHU MOHATHUSIMH CYTIEPKOMITBIOTEPHBIX TEXHOJIOTHHA,
OBJIaJICHUE HABBIKAMU TMPUMEHEHHS CYNEPKOMIBIOTEPHBIX TEXHOJOTHH 11 (OpMUPOBAHUS
COBPEMEHHOW O00pa3oBaTelNbHON Cpeapl W TpPU  pealu3alydy  33aJad  WHHOBAIMOHHOW
00pa30BaTeNbHON MOIUTUKH.

3ajgaveil OCBOGHHMS JUCIHMIUIMHBI SIBISCTCS  (OPMHUpPOBAHUE TMPEICTABICHUH 00
aApXUTEKType, KiIaccu(UKAMK TapajuIeTbHBIX BBIYMCIUTENBHBIX CHUCTEM, CpPEACTB U
MHCTPYMEHTOB NapaljIeIbHOTO MPOTPAaMMHPOBAHUS, OCHOBHBIX INPHHIUIIOB IMPOSKTUPOBAHHS
NapajulebHBIX alTOPUTMOB U UX pealM3ali Pa3IU4YHbIMH MPOTPAMMHBIMH cpeacTBaMu. B
paMKax Kypca U3y4daroTcs OCHOBBI mporpammupoBanus B Texnosnoruu OpenMP, MPI u CUDA.

B pesynbraTe ocBoeHMs HporpamMMbl OOy4arOIIMHCS JIOJDKEH OBJAJeTh CIETYIOLUMU
pe3yabpTataMu 00y4ueHus (B TaOIUIE PEICTABIIEHO COOTHECEHNE 00pa30BaTENbHBIX PE3yIbTaTOB
00y4eHHs MO TUCIUIUIMHE C UHIUKATOPaMU JOCTHUKEHUSI KOMITETEHITHI ):

Komnerennus u OO6pa3zoBarenbHble pe3yIbTaThl JUCIUIUIMHBI
WHJMKATOPBI €€ (aTanbl GopMHUpPOBAHUS AUCLHUILINHDI)
JOCTUKECHMSI B
3Haer YnMmeer Bnaneer
JUCIUILINHE
IK-5. CniocobeH

OCYIIECTBIISATh  TOWCK,
aHamM3 ©  00paboOTKy
Hay4YHOH WHpOpMAILIUH
B LEJSX HCCIIEIOBAHUS
npobiem oOpa3oBaHHA
B ITpeIMETHON 00IacTy.

UIIK 5.2. YmMmeer BecTH

MOUCK u aHam3
Hay4HOH WMH]OpPMAIKH; oP l.v BECTH TIOHUCK
OCYIIIECTBIIATH Hay4HOU HH(POPMAIIUH.,
JMIAKTHYECKYIO

00paboTKy " OP 2. ocyliecTBiIsTh
aNanTalrlo  HAyYHBIX TUIAKTHYECKYHO
TEKCTOB B IEIAX WX 00paboTKy  Hay4HBIX
nepeBojia B ydeOHbIE TEKCTOB.

MaTCpHaJibl.




OP 3. aHanusupoBaTh
Hay9IHYIO HH(POPMAITHIO
nH(pOpMAIUU B TEISIX
HCCIIeI0BaHUS

nmpobaeM oOpa3zoBaHUS
B IIPEIMETHOM OOJIACTH.

2. O0beM QUCUMILIMHBI B 324€THBIX eIMHHMIAX ¢ YKa3aHUEeM KOJIM4YecTBa aKaJeMUYeCKUX
4acoB, BbI/IEJIEHHBIX HA KOHTAKTHYI0O padoTy 00y4yawuuxcs ¢ npemnojaBaresieM (o BUaam
Y4eOHBbIX 3aHSATHIT) 1 HA CAMOCTOATEIbHYI0 padoTy 00y4arOIIMXCs

YyeOHble 3aHATHS
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3. CoaepxkaHne OMCHMILUIMHBI, CTPYKTYPHPOBAaHHOE MO TeMaM (pa3jejiaM) ¢ YKa3aHHeM
OTBEJEHHOI0 HA HUX KOJMYEeCTBA aKaJeMUYeCKHX YACOB U BHI0B Y4eOHBbIX 3aHATHI

3.1. Ykazanue mem (pazoenos) u omeedeHH020 HA HUX KOJIUYECMEA AKAOEMUYECKUX YaACO8 U
6U0086 YUeOHbIX 3aHAMUIL

KonnuecTBo yacoB 1o ¢popmam opranusanuu
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1 cemecTp
CynepKOMIIBIOTEPHBIE TEXHOJIOTHN U UX 1 5 30
UCIIOJIb30BaHMUE.
OCHOBBI ITApAJUIENBHOTO IPOrPAMMHUPOBAHMS. 1 - 2 30
OcHOBBI pabOTHI Ha BHIYUCIUTEIEHOM 5 5 34
KJIacTepe.
HNTOI'O: 4 - 10 94

3.2.Kpamkoe onucanue cooeprcanusn mem (pazoenos) OUCUUnIUHb

Kparkoe cogep:xxanue kypca (1 cemectp)

1. CYIEPKOMIIBIOTEPHBIE TEXHOJIOI'MN 1 X UCITOJIb30OBAHUE.



BBICOKOITPOU3BOAUTENBHBIE ~ BBIYUCIEHUS U CHCTEMBI. OCHOBHBIE ~ ApPXUTEKTYPbI
BBICOKOITPOU3BOIUTENIBHBIX BBIYUCIUTENBHBIX CUCTeM. Bprumcnutenbhble kinactepbl. Cdepsl
MIPUMEHEHHUS CYIIEPKOMIIBIOTEPHBIX TEXHOJIOTHH.

HuTepakTrBHas Gopma: TpyIInoBasi JUCKYCCHS.

2. OCHOBBI ITAPAJIUTEJIBHOT'O ITPOT'PAMMMPOBAHU L.

[TapannensHbie BbluMcIeHUs. OCHOBHBIC TEXHOJIOTUW MapaUICIbHBIX BbUUCICHUH. OCHOBBI
TEXHOJIOTHH MapajuiebHOro mporpamMmmupoBanus OpenMP. OcHOBBI TEXHOJIOTHH TApaLIETHHOTO
nporpammupoBanust MPI.

WuTepakTrBHas Gopma: TpyIInoBas JUCKYCCHUS.

3. OCHOBBI PABOThI HA BBIHMCJIMTEJIbBHOM KJIACTEPE.

OcuoBuble koMmaHmsl Linux. Ilopsgok pa®oThl Ha BBIYHCIMTENBHOM Kiactepe. Paborta c
nporpammoii PUTTY': aBTopu3anus Ha KiacTepe, CO3JaHue U pelakTUpoBaHue (paiiioB U Marmok.
Pa6ora ¢ nporpammamu FileZilla u WinSCP: 3arpyska ¢aiiioB Ha BEIYHCIUTEIIBHBINA KIIACTED U
BBITPY3Ka pe3ysibTaToB. KOMIMIISIIIUS U 3aIyCK MPOTPaMM Ha BBITTOJIHEHUE.

WurepaktuBHas popma: pabota B MUKPOTPYIIIIaXx.

4. IlepeueHb y4eOHO-METOAMYECKOr0 o0ecmeYeHUs] I CAMOCTOATEJbHON PpadoThl
00y4YaKOIIUXCS M0 TUCHHILINHE

CamocrosrenbHas padoTa CTyJIEHTOB SBJISETCS 0co00i (opMoOii opraHu3anuu y4yeOHOro
nporecca, MPEACTaBIIOMAs COOOH  IUIAHMPYEMYIO, I[O3HABATEIbHO, OPraHW3alMOHHO |
METOJIMYECKH HAIPABIAEMYIO JESITeIbHOCTh CTYJIEHTOB, OPHUEHTUPOBAHHYIO Ha JOCTH)KEHHE
KOHKPETHOTO  pe3yibTara, OCYHIECTBIAEMYI0 0€3 MpsMOM  TOMOINM  IPEroJaBaTelIs.
CamocrosTenbHas paboTa CTyJIEHTOB SIBJISIETCS COCTaBHOM 4acThio yuyeOHOH paOoThl U MMeeT
[ENBI0 3aKPeIICHHE W YTIIyOJeHHe TOyYeHHBIX 3HaHUH M HABBIKOB, IMOKMCK W NPHOOpETCHHE
HOBBIX 3HaHUI, a TAK)KE BBINOJIHEHHE YUEOHbIX 3aJJaHU, TOATOTOBKY K MPEICTOALIMM 3aHATUSIM
u sk3aMmeny. OHa npeycMaTpuBaeT, Kak MpaBuiio, pa3padoTKy pedepaToB, HAMCAHKUE JOKIIAIOB,
BBINOJIHEHNE TBOPYECKUX, WHIAMBHUYaJIbHBIX 33JaHUN B COOTBETCTBUM C y4eOHOM mporpammoit
(TeMaTHYeCKUM TUTAHOM M3yUYeHHsI JUCIUIUIMHBI). Tema il TaKoro BBICTYIUICHUS MOXKET OBITh
IpeUIoXKeHa MpernojaBaTeneM Wik u30paHa caMUM CTYAECHTOM, HO MaTepHall BBICTYIIJICHUS He
JNOJKeH  AyOnupoBaTh  JIGKIMOHHBIM — MmaTtepuan. PedeparuBHblii  MaTepuan  CIIy>KUT
JIOTIOJTHUTENBHON HH(popManuel s paboThl Ha NpaKTHYECKuX 3aHATHAX. OCHOBHas Lenb
JAHHOTO BUJa pabOThl COCTOUT B OOYYEHHM CTYJEHTOB METOJaM CaMOCTOATEIbHOW paboThI ¢
y4eOHbIM MaTepuasioM. JIJsl MOJHOTHI YCBOEHHS T€M, BBIHECEHHBIX B IMPAKTUYECKHE 3aHATHA,
TpeOyercs paboTa ¢ TepBOMCTOYHMKaMHU. Kypc mpeaycMaTpuBaeT CaMOCTOATENbHYI0 pPaboTy
CTYACHTOB CO CIeLUaNbHOM JuTeparypoil. Cienyer OTMETUTh, YTO CaMOCTOsATeNbHas paboTa
CTYACHTOB PE3yJIbTaTHBHA JIMIIb TOT/A, KOT/Ia OHA BBITOIHAETCS CHCTEMATHYECKH, THIAHOMEPHO
U 1IeJICHAIIPaBIEHHO.

3amaHus  UIE  CaMOCTOSITENbHON ~ pabOTBl  MPEAYyCMAaTPUBAIOT  HCIIOJIb30BaHUE
HEOOXOIUMBIX TEPMHUHOB W TMOHATUH 1O mpobiematuke Kypca. OHHM HaleIMBAalOT Ha
MPAKTHYECKYI0 pabdoTy MO MPUMEHEHHUIO M3Yy4aeMOro Marepuaia, oUcK Oubamorpaduueckoro
MaTepHaia 1 3JIeKTPOHHBIX HCTOYHUKOB HH(OPMAIIUHU, HIUTIOCTPATUBHBIX MaTEpUAIoOB. 3aJaHus
10 CaMOCTOSITETIHHOH pabdoTe HaroTCs 10 TeMaM, KOTOpble TPeOYIOT OTONHUTEILHON
npopabOTKH.

O6muit o0beM CcaMOCTOATENbHOW pabOThl CTYJEHTOB IO JUCHUIUIMHE BKIIOYAET
ayJUTOPHYIO M BHEAYJUTOPHYIO CAMOCTOSITEIbHYIO pPa0OTy CTYZCHTOB B TEUEHUE CEMECTpa.

AyIuTOpHAs CaMOCTOSITENbHAS padoTa OCYIIECTBISIETCS B (hOpME BBITIOJTHEHHUS TECTOBBIX
3aJaHuii, Kelc-3a/1a4, NHCbMEHHBIX IPOBEPOYHBIX PabOT MO AUCHUILUIMHE. AYIUTOpHas
caMmocTosiTenbHas pabora obecriedeHa 0a30il TECTOBBIX MaTepUANOB, KeWc-3a1ad 1Mo pasjesam
JUCLUTUIMHBL.

BHreaynutopHas camocTosiTenbHast paboTa ocymecTBIsieTcs B (hopMmax:



— IOJITOTOBKA K YCTHBIM JIOKJIaZaM (MUHHU-BBICTYILJICHUSIM);
— IIOJITOTOBKA K 3ammuTe pedeparta;

— IIOJICOTOBKA K IPYIIIIOBOMY OOCYKJICHUIO TI0 TEMaM;

— IIOATOTOBKA CTEHIOBBIX JOKJIAJIOB U MOCTEPOB;

— pa3paboTKa MPOEKTOB.

OC-1. CamocrosiTesibHas padoTa

[TpumepHBIif BApHAHT KOHTPOJIBHOTO 3a/IaHUs:

1. Ha s3pike C++ HammcaTh mporpamMmy HapayjIebHOTO YMHOMKEHHS JBYX MaTpHUIl C
ucronb3oBanueM texHosioruun OpenMP.

2. Tlpoectu wuccrnenoBanne 3PGEKTUBHOCTH MPOrPaMMHON peanusanuu (yCKOpeHHue
BBIYUCIICHHH B 3aBHCUMOCTH OT pa3Mepa MaTpPHIl) Ha HA0Ope CIyYailHO CreHEPUPOBAHHBIX
KBaJIpaTHBIX MaTpwuil Trmna double.

OC-2. KontposabHas padora

[TpumepHBIif BApHAHT KOHTPOJIBHOTO 3a/IaHUS:

1. Ha s3pike C++ Hammcarh TporpaMMy MMApaJLICIIBHOTO YMHOXKCHHS JBYX MAaTpPHUIl C
HCIoIb30BaHueM TexHonoruu MPI.

2. CKOMIWJIMPOBATh NMPOrpaMMy Ha BBIYMCIHATENbHOM Kiactepe Yl TIY.

3. IlpoBectu wuccnenoBanue 5¢G(HEKTUBHOCTH MPOTPaMMHON peanu3anuu (YCKOpPEHHE
BBIUMCJICHHI B 3aBUCUMOCTH OT pa3Mepa MaTpuIl) Ha Habope ciydaifHO CreHepHPOBAHHBIX
KBaJpaTHBIX MaTpull Tuma double.

OC-3. BrIcTyIuIeHHe ¢ I0KJIA0M 110 MUKPOTPYIIIAM.

IIpuMepHBIii TIepedeHb TEM T0KJIA0B:
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Taxconomus PauHHA.

Knacreps! kiacca beoByinbg.

Criucku TOP500 u TOP50 CHI'.

CucTteMbl OXJIaK/ICHUS BBIYUCIIUTENIBHBIX KIaCTEPOB.

[TpuMeHeHnEe CynepKOMIBIOTEPOB B 00pPa30BaHUH.

Cuctembl paboThI C OUepesIMH 3a]1au.

TexHomnorus napasmiensHoro nporpammuposanuss CUDA.

[TpuMep yMHOXKEHUS MAaTPULIbI HAa BEKTOP € UCIOJIb30BaHUeM TexHonoruun OpenMP.
[Tpumep yMHOXKEHHSI MaTpHIIbI HA BEKTOP C UCIIOJIb30BaHHeM TexHoioruu MPI.

. HpI/IMep HCIIOJIB30BAHHA BBIYHCIUTCIIBHOTO KJIAaCTEPa AJId BBICKOIIPOU3BOJUTCIIEHOT'O

peHaepuHTa.

OC-4. Tecr

Tect Mo OCHOBHBIM ITOHSTHSIM JAUCHUIIIINHBI, HpPIMCpHBIﬁ BapuaHT BOIIPOCOB IPECACTABJIICH B

DOC.

1.

Hnsa camocmoamenvHoli O020MOEKU K 3aHAMUAM NO OUCHUNIUHE PEKOMEHOYEem A
UCnONb306amb YUEOHO-MeMOOUUeCKue Mamepuanbl:

[{pranoB A.B., T'omyOkoB A.B. OCHOBBI CyNEepKOMIBIOTEPHBIX TEXHOJOTHUN: Yy4eOHO-
METOJMYECKUE  PEKOMEHJIAlUu Ui MaruCTpPaHTOB  HANpaBJEHUs  IMOArOTOBKHU



«ITemarornueckoe obpazoanue» / A.B.llpranos, A.B. I'onyOokoB. — YabsHoBCck: Yal'TlV,
2017.

5. IlpumepHble OLEHOYHBbIE MaTepHabl ISl TPOBEJEHUS] TeKYLIero KOHTPOJIs
ycIeBaeMOCTH U MPOMeKYTOYHOI aTTecTAlMU 00y4aloMuXCcsl 0 JUCHUIIJIMHE

Opranuszanys ¥ NpoBe/iecHHe ATTeCTAUM CTY/AeHTa

®I'OC BO opueHTHpOBaHBl MPEUMYLIECTBEHHO HE Ha COOOLIEHHE O0ydYarolemycs
KOMILJIEKCa TEOPETUYECKUX 3HAHWM, HO Ha BBIPAOOTKY KOMIIETEHIMH — JUHAMUYECKOro Habopa
3HaHUH, YMEHUH, HABBIKOB M JIMYHOCTHBIX KAayeCTB, KOTOPHIC IO3BOJIAT BBITYCKHHUKY CTaTh
KOHKYPEHTOCIIOCOOHBIM Ha PhIHKE TPYJa U YCHEIIHO NPO(pECCHOHAIBHO PEATU30BbIBATHCA.

B 1mpouecce oneHKH HEOOXOAMMO MCHONB3YHOTCS Kak TpaAULMOHHBIE, TaK U
MHHOBAIL[MOHHBIE THIbI, BUIbl U (GOpMbI KOHTpOJs. [IpH 3TOM MOCTENEHHO TpaIULMOHHbIE
CPEICTBA COBEPUICHCTBYIOTCSI B PYCJI€ KOMIIETEHTHOCTHOTO IIOJX0Ja, a WHHOBALMOHHbIE
CpeCTBa a1alITUPOBAHbI JUIsl IOBCEMECTHOI'O IPUMEHEHUS B POCCUHCKON By30BCKOM MpPaKTHKE.

Llenpr mpoBeneHnsi aTrecTalMU — IPOBEpPKa OCBOEHUS OOPAa30BATEIbHOW IMPOTPAMMBbI
JUCLUIUIMHBI-IPAKTUKYMa Yepe3 CPOPMHUPOBAHHOCTh 00Pa30BaTENbHBIX PE3YyJIbTaTOB.

IIpome:xyTOoUYHAs1 aTTeCTALMA OCYILIECTBIIIETCSA B KOHIIE CEMECTPA U 3aBEPILACT U3yUeHUE
JUCLUIUIMHBL, IOMOTaeT OLEHUTh KPYIHbIE COBOKYINHOCTH 3HAaHUM M yMmeHu#, (opMuUpoBaHUE
ONPEACICHHBIX KOMIIETEHIIAM.

OLeHOYHBIMU CpPEACTBAMHM TEKYILIErO OLEHUBAHMUSA SBJSIOTCS: JIOKJIAaA, TECThl IO
TEOPETUUECKUM BONPOCAM JUCLUILINHBI, 3alUTa IPAKTUYECKUX padoT U T.11. KOHTpOiIb ycBOEHUS
MmaTepuaia BEeIETCSl PEryJsIpHO B TEUEHHE BCErO0 CeMecTpa Ha MPAKTUYECKUX (CeMUHApCKUX,
71a00pPATOPHBIX ) 3aHATHUSX.

CPEJCTBA OLIEHUBAHMUSI,
No OO6pazoBaTenbHbIC
UCIOJIb3YEMBIE I TEKYIIETO OI[CHUBAHUS
n/m Pe3yJIbTAThl TUCIUTLINHBI
nokaszaressi QOpMHUPOBAHUS KOMITETCHIIUU
OueHo4YHbIE CpeCcTBA NJIA TeKyLei OP 1. YmeeT BecTH OMCK HAYYHOM
aTrecTauuu uHpOpMaLUH.
OC-1. CamocrosTenpHas paboTta
OC-2. KonTponbHas pabota OP 2. VYmMeer ocCymecTBIATh
OC-3. BeicTymuieHue ¢ JOKJIAQJAOM IO | TUAAKTUYECKYIO 00paboTKy
MUKpOTPYIIIaM HAYYHBIX TEKCTOB.
OC-4 Tect
OueHo4HbIe cpeacTBa AJs OP 3. VYwmeer aHanu3upoBaTh
NPOMeKYTOYHOI aTTecTalluu HaY4YHYIO UHPOPMALIUIO
3a4eT (3K3aMeH) uHpopmaruu B LEeTSX
OC-5. 3auet B (hopme ycTHOTO coOeceoBaHus | HCCIIEA0BAHUS po0iem
o0Opa3oBaHUs B IpeIMETHON
o0nacTH.

Mamepuanwl, ucnoyb3yemole 011 MeKyuiez0 KOHMPOJis yCHesaAeMocmu
odyuaowuxca no oucyuniune
MaTepI/IaJ'II)I JJIA OpFaHI/ISaI_[I/II/I TeKymeﬁ arrecranguu Hpe}ICTaBHeHLI B 1'[.5 HpOFpaMMBI.

Mamepuainsl, ucnoyb3yemole 015 RPOMENCYMOUHO20 KOHMPOS YCRE8AEMOCU
odyuarowuxca no oucyuniune

IIpuMepHBbIii HepedYeHb BOIPOCOB K 3a4eTy

1. BLICOKOHpOI/BBO,Z[I/ITeHBHBIC BBIYMCJIICHUA U CUCTCMEI.



OCHOBHBIE aPXUTEKTYPBI BBICOKOIIPOU3BOANUTENBHBIX BHIYMCINUTEIIBHBIX CUCTEM.
BrluncnuTenbHble KIacTephl.
Cdepsl npumMeHeHUs! CyNepKOMITBIOTEPHBIX TEXHOIOTHIA.
[TapannenpHblie BbrunciaeHusi. OCHOBHBIE IOHATHS.
OCHOBHBIE TEXHOJIOTUH NTAPAJUIETbHBIX BBIYUCICHUH.
TexHousorust napajiesbHoro nporpammupoBanus OpenMP.
TexHonorus napauiesbHoOro nporpammuposanus MPIL
OcHoBHBIE KOMaH/bI Linux.
. Iopsinok paboTHl Ha BEIYMUCIUTEILHOM KIIacTepe.
11. Pabora ¢ nporpammoii PuTTY: aBropusanus Ha KjiacTepe, CO3/1aHNUE U peJaKTUPOBAaHUE
(aiinoB u marnox.

©ooNo OGOk WD
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12. Pa6ora ¢ mporpammamu FileZilla u WinSCP: 3arpy3ka ¢aiijoB Ha BEIYACIUTEbHBINA
KJIACTEP U BBITPY3Ka Pe3yJIbTaTOB.
13. KoMnumsimms 1 3aIycK IporpaMM Ha BEITIOJTHEHUE.

B KOHIC U3Yy4YCHUA JUCHUIIIIMHBI IOABOAATCA UTOI' pa6OTI>I CTYACHTOB Ha JICKIMOHHBIX U
MMPAKTUYCCKUX 3aAHATUAX IIYTEM CYMMHUPOBAHUS 33pa60TaHHBIX 0aJII0B B TEUCHHE CEMECTpa.

Kpurtepun oueHnBanus 3HaHUI 00yYAOIIUXCS 110 JUCHHUILIMHE

Dopmuposarue 6a1TbHO-PEUMUH2080U OYeHKU pabombl 00YUAIOWUXCS

[Tocewenue Pabora Ha
Ilocemenne
. IPAKTUYECKHUX | MPAKTHYECKUX 3ayer
JeKIANA .
3aHATHH 3aHATHUSIX
PazbannoBka mo 2x1=2 S5x1=5 229 64
3 BUJIaM paboT OayI0B 0aJI0B 0aJI0B Oauta
cemMecTp CymmapHbIit 2 6anioB 7 6amnoB 236 6amioB 300 6amioB
MaKc. 0an max max Max max

Kpumepuu oyenusanus pabomuol obyuaiowecocs no umoeam 3 cemecmpa

Ouenka bauasl (3 3E)
«3a4YTEHO» 151-300
«HE 3aU4TECHOY 150 u meuee

6. MeToanueckue yKazaHus 1JIs1 00y4aloIMXCsl M0 OCBOCHHIO AU CHMILIMHBI

VYceneniHoe u3ydeHune Kypca TpedyeT oT o0y4arolMXcs MOCEIIEHUsS JIEKIUH, aKTHBHON
paboThl Ha MPAKTUYECKUX 3aHATHUSAX, BBIMOJHEHMS] BCEX YUEOHBIX 3aJlaHuM IpernojaBaTelid,
03HAKOMJIEHHUS C OCHOBHOM U JOIOJIHUTEIBHOM JINTEPATYPOH.

3anuch JeKUuM — OJHa U3 (HOpM aKTUBHOM CaMOCTOSTENBbHON paboThl 00ydaromuxcs,
TpeOyrolasi HaBbIKOB U YMEHHSI KPaTKO, CXeMaTHUYHO, ITOCIIEI0BATEIbHO U IOTHYHO (PUKCUPOBATh
OCHOBHBI€ TIOJIO’KEHUS, BBIBOJIbI, 000011eHNs, (POpMYINPOBKHU. B KOHIIe IeKIMK IperoaaBaTeb
ocTaBisgeT Bpems (5 MHHYT) JUIs TOTO, 4yTOOBI OOyyaromuecss UMeNd BO3MOXKHOCTh 3aJaThb
YTOUHSAIOIIME BOIPOCHl IO H3ydaeMoMy Marepuany. M3-3a HemocTaroyHoro komuuecTsa
ayJUTOPHBIX YacOB HEKOTOpbIE TEMbl HE YAAeTcs OCBETUTh B IIOJHOM OO0BEME, MO03TOMY
[penojaBareib, M0 CBOEMY YCMOTPEHHIO, HEKOTOPBIE BOMPOCHI BHIHOCHUT Ha CaMOCTOSITENBHYIO
paboTy CTYAEHTOB, PEKOMEHYsl Ty WM MHYIO JIuTepaTypy. Kpome storo, A jydinero ocBOeHHs
MaTepuaja M CHUCTeMaTH3alud 3HAHWN MO AUCUUIUIMHE, HEOOXOJMMO IOCTOSHHO pa3z0oupaTh



MaTepuaIbl JIEKIUHA 10 KOHCIIEKTaM U y4eOHbBIM mocoOusM. B cirydae HeoOXoumMocTi o0pamaThCst
K TPETIOIaBaTellio 32 KOHCYJIbTaIUeH.

IMoaroroBka K NpaKTUYEeCKUM 3aHATHSAM.

[Ipyn moAroTOBKE K MPAKTUYECKHM 3aHSATUSAM CTYICHT JOJDKEH H3YYHTh TEOPETHYECKHUI
MaTepHuaj 1o TeMe 3aHsTHsl (UCHOJIb30BATh KOHCHEKT JIEKIHM, U3yYUTh OCHOBHYIO JINTEpPATypy,
03HAaKOMUTHCS C JOTMOJHUTEILHOMN JIUTEpaTypoid, P HEOOXOJUMOCTH JJOIOIHUTD KOHCIIEKT, JeTast
B HEM COOTBETCTBYIOIIME 3allUCH W3 JIUTEPATypHBIX HMCTOYHHKOB). B ciyyae 3arpyaHeHwuii,
BO3HUKAIOIIMX NPU OCBOCHUM TEOPETUYECKOr0 MaTepHaia, CTYJCHTY ClielyeT oOpamatbcs 3a
KOHCyJIbTalluel K mpernojaBarento. Vas Ha KOHCYNbTalMI0, HEOOXOJMMO XOPOIIO MPOoaAyMarh
BOIIPOCHI, KOTOPBIE TPEOYIOT pa3bsICHEHUSL.

B nauane npakTHuecKoro 3aHATHA MPENoJaBaTelib 3HAKOMUT CTYIEHTOB C TEMOM, Orianiaer
IUIAH TIPOBE/ICHMS 3aHATHA, BBIIACT 33/1aHHs. B TeueHne OTBEIEHHOTO BPEMEHH Ha BBIITOJIHEHHE
paboOThI CTYACHT MOXET OOPATUTHCS K MPENOAABaTEIIO 32 KOHCYJIbTallMell Win pa3bsicHeHusIMU. B
KOHIIE 3aHSATHS IPOBOJUTCS IIPUEM BBITIOJTHEHHBIX 3aJaHUi, COOeCeJOBaHNUE CO CTYACHTOM.

Pe3ynbTarhl BHIIOIHEHUS IPAKTUYECKUX 3/1aHUI OIIEHWBAIOTCS B 0ajlilax, B COOTBETCTBHHU C
0aJUIbHO-PEUTUHIOBOM CUCTEMON YHUBEPCHUTETA.

Inanbl npakTH4YecKux 3aHATHH (3 cemecTp)

Jlabopamopnas paboma Nel. CynepkoMnbIOTEPHbIE TEXHOJIOTUHM ¥ UX UCIOJIb30BAHNE
[Lnan:
1. OcHOBHBIE apXUTEKTYPbI BBICOKOIIPOU3BOIUTEIHHBIX BHIYUCIUTEIBHBIX CUCTEM.
2. BeluncnuTenbHbIE KIACTEPHI.
3. Cepsl mpuMeHEHHSI CYTIEPKOMITEIOTEPHBIX TEXHOJIOTHH.

Jlabopamopnas paboma Ne2. OCHOBBI NAPAJIEJIbHOI0 POrPaMMHUPOBAHMS
IInan:
1. [TapamienpHbIE BEIYUCICHUS.
2. 3akoH AMjana.
3. OCHOBHBIE TEXHOJIOTUHU NAPAUIETbHBIX BBIYUCIICHUH.
4. CamocrositenbHas pabora (OC-1).

Jlabopamopnas paboma Ne3. Texnoaorus OpenMP
IInan:
1. ITapagurma OpenMP. Mogaess fork-join.
2. OcuoBHbIe niparMel 1 ¢pyakrr OpenMP.
3. CamocrositensHas pabota (OC-2).

Jlabopamopnas paboma 4. Texnonorus MPI
IInan:
1. ITapagurma MPI. Mexanusm nepenauu coobrenuit (Message Passing Interface).
2. OcHosnble ¢pyHkiuu MPI.
3. Ilpocreiimas MPI-nporpaMma.

Jlabopamopnas paboma Ne5. OcHOBBI pad0Thl HA BBIYUCIUTEIBLHOM KJjacTepe

ITnan:

1. OcHoBHBIE KOMaH b1 LinuX.

2. Pabota c nporpammoii PUTTY: aBTopu3alins Ha KJlacTepe, CO3AaHUE U peAaKTUPOBAaHUE
¢aiinoB u narnox.

3. Pabota ¢ mporpammamu FileZilla u WIinSCP: 3arpy3ka ¢aiiioB Ha BBIYHUCIUTEIIbHBIN
KJIacTep U BBITPY3Ka pe3yJIbTaTOB.

4. Komnunsuus 1 3aiycK NporpaMM Ha BBIITOJIHEHUE.



5. CamoctostenbHas padora (OC-3).

7. TlepeyeHb OCHOBHOI M JONMOJHUTEIbHOH y4eOHOH JuTepaTtypbl, IHTEepHET-pecypcoB,
HeO0XO0AUMBIX /IJIf OCBOCHHSI JUCIHUNJIMHBI

OcHoBHas1 JInTepaTypa

1. AdanacneB, K.E. OCHOBBI BBICOKOTIPOU3BOJAUTEIBHBIX BBIYHCICHUN: yueOHOE TTocoOue /
K.E. AdanacweB, U.B. I'puropneBa, T.C. Peiin. - KemepoBo: KemepoBckuii rocyaapcTBeHHbIN
yauBepcureT, 2012. - T. 3. [TapannensHbie BEIYUCIUTENbHBIC aNTOpUTMBL - 185 c. - ISBN 978-5-

8353-1546-8; To xKe [D7eKTpOHHBIH pecype]. - URL:
http://biblioclub.ru/index.php?page=book&id=232205

2. bunnur, B.A. [lapamiensHbie BBIMUCICHUS U MHOTOIIOTOYHOE TIporpamMmmupoBanue / B.A.
bumur. - 2-e u3n., ucnp. - M. : Harmonansneiii Otkpeiteiid YHuBepcuter « MHTYUT», 2016. -
311 c¢: wun, cxem. - bubmmorp. B kH.; [Onekrponssli pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=428948

3. Hewmmutorun, C.A. Beeaenue B nmporpammupoBanue Ha kinactepax / C.A. Hemutorus. - 2-e

u3., uctp. - M. : Hanmonanensiii OTKkpbIThIM YHUBEpeuTeT «MHTYUT», 2016. - 247 c. : cxem.,
ui.; To xe [Dnekrponnslii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=429082

JlonoTHUTEIbHASI JTUTEPATYypa

1. AnekceeB, A.A. OCHOBBI NapajuIeIbHOIO MPOIPAMMHUPOBAHUS C MCIIOJIb30BaHUEM Visual
Studio 2010 / A.A. Anekcees. - 2-e u3n., uctp. - M. : HamonansHbiit OTKPBITBI YHUBEPCUTET
«MHTYUT», 2016. - 332 c. : wun; To xe [DOnektponusii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=428829

2. Hewmnrorun, C.A. IIporpaMMupoBaHie Ha KjacTepax C UCHOJIb30BAHUEM MHCTPYMEHTOB
Intel (Intel Cluster Studio) / C.A. Hemnrorus. - 2-e u3a., ucnp. - M. : HantmonansHb1id OTKPHITHIHA
Vuusepcurer «MHTYUT», 2016. - 259 c.: cxem., ui. ; To xe [DnekrponHsiit pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=429823

3. OCHOBBI BBICOKOIIPOM3BOIUTENBHBIX BeIUMCICHUH : yueOHoe nocobue / K.E. Adanaches,
C.B. Crykonos, B.B. Mansimenko u ap. - KemepoBo : KemepoBckuil rocyaapcTBEHHBIN
yHHMBepcHTeT, 2012. - T. 2. TexHonoruu napajuieabHoro nporpammupoanus. - 412 c. - ISBN 978-
5-8353-1246-7; To xe [DnekTpoHHBIN pecypc]. —

URL :http://biblioclub.ru/index.php?page=book&id=232204

HNHuTepHeT-pecypcsl

- https://www.intuit.ru — HarioHanbHbIH OTKPBITHIH YHUBEPCUTET
- http://parallel.ru — MudopmannoHHO-aHATUTUYECKHIA IEHTP O MapajlIeIbHBIM BEIYUCICHUSM
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Jluer cornacosauus paGoueit nporpaMmst
y4eOHO#H AHCUHINIHHE! ( IPAKTHKH)

Hanpasaenne noaroroskn: 44.04.01 [Meaarornyeckoe obpazopanue
[popuas: Komnborepruoe moaeanposanue 1 an3aiin HHoOpMannonHoii
ofpazoBaTeLHON cpeabl

Pabouas nporpamma OCHOBBI CyNepKOMIBIOTEPHBIX TEXHOJIOIHI
Cocrapurean:  A.B. Hwiranos, A.H. Kysmunosa, A.B.loayokos —
Yassnosex: Yal'TlV, 2023r.

[lporpamma coctaBreHa ¢ yueToM (eepalbHOrO roCyapCTBEHHOrO
o0pa3oBaTeNbHOrO CTaHAapTa Bbicliero oOpa3oBaHHA [0 HANPAaBICHHIO
MOJATOTOBKH 44.04.01 [Ilenaroruyeckoe o0pa3oBaHME, YTBEPKAEHHOTO
Munncrepcrsom oOpasoBanus u Haykn  Poccuiickodi @enepaumn, # B

COOTBETCTBHH C Y4eOHBIM IIAHO )
CocrasuTens //¥j;/ 4’(}4)- éV'- A.B. Llpiranos, A.H. Kysmusosa,

A.B. TonyOkos (ngnnuu)
Pabouas nporpamma yueGHON aucuMiumMHbl (NpakTHkK) onobpena Ha 3acenaHUH
Kadenpe! BeiciIel MaremMaTikn «23» mas 2023r., mpotokon Ne 10.
3aBeayromuit kadenpoit
- U.B. Cronsposa 23 9v25

A nuce paciudy dauma

PaGouas mnporpastMa’ yueOHON AMCHMIUIHHEI (NPaKTHKM) COrNacoBaHa ¢
Oubnuorexoi
Cotpyanuk 6GuOIHOTEKH

IAAQ_( QUQMEGQB’(\ O H "- 0,5‘ ab
pacugdp drci oama

Auvwas nodnics

[Iporpamma pacemoTpeHa i o00peHa Ha 3aCe/IaHHH YYEHOro coseta dakyasTera
(H3MKO-MAaTEMATHYECKOIO M TeXHOMOrH4Yeckoro obpazoBaHus «26» mas 2023r.,
npotokos Ne 5.
[lpencenarens yueHoro cosera (akysibreTa (HIMKO-MATEMATHYECKOTO M
TEXHOJOTHHYECKOro 00pa3oBanms

"l b~ E.M. 'pomosa 260y 2)

AUIHAR NODITUCH P dy dama
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