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OBJIACTb IPUMEHEHUMA 1 MECTO JUCHUIIJIMHBI B YHEBHOM ITPOLHECCE

VYueOnas nucuuruinHa «llapannenbHble METOABI U alTOPUTMbI» OTHOCUTCS K BapUaTHBHOMN
qacTH OJIOKa JUCUMIUIMH M COCTOMT U3 JIBYX COAEP)KaTeNbHBIX Monayneil: monynp 1 —
«[Tapamrensubie Borunciaenus Ha CPU u GPUy», moayns 2 — «Moxens MapReduce u cepBucsl
oOMeHa COOOLICHUSIMMI.

OcHoBbIBaeTcss Ha aAucuuiiMHax  OakamaBpuara: «OCHOBBI  IPOrPaMMHUPOBAHUS,
«IIporpammupoBanue», «CucrteMHOE INpOrpaMMHpOBaHUE». SBISETCS OCHOBOW [UIsl U3Yy4YEHUs
CIIEYIOIIUX AUCHUIUINH: «BhIuucIuTeNbHbIE CUCTEMBIY.

1. CTPYKTYPA JUCHUIIJIMHbI

Xapaxmepucmuka yueoHoll OucCYUnIUHb

Harmpasinenue noaroToBku 09.04.01 MadopmaTrka 1 BEIYUCIUTEIbHAS TEXHUKA
Marucrepckasi mporpamMmma Wudopmarnka v BEIMUCIUTEIbHAS TEXHUKA
OO6pazoBarenbHasl mporpaMma aKaJIeMU4ecKasi MarucTparypa
KBamnduxanms MarucTp

KosindecTBo coiepkaTeIbHbIX MOJTYJICH 2

Jucuummna 6a30Bol / BApHATUBHOM

. BapunarnBhas 4actb
4acTH 00pa30BaTeIbHOMN IPOrpaMMbl

®opwmel kouTposist (MK, sk3ameH, 3auer) MK, 3auer
[ToxazaTenu ouHasi opMa oOyueHus 3aounas popma
oOyueHus
KonmuecTBo 3a4€THBIX €IUHUIL 35 35
(KpeuTOoB) ’ '
I'ox moaroToBKM 2 2
Cemectp 3 3
KonnuecTBo yacos 126 126
- JTEKIIHOHHBIX 14 2
- IPAKTUYECKUX, CEMHUHAPCKUX - -
- 1a00PaTOPHBIX 28 6
- CAaMOCTOSTEJIbHOM paboThI 84 118
B T.4. UHAMBHIYAILHOE 33/ 1aHHC

HepnenpHOE KOIUYECTBO YaCOB, 9 9

B T.4. ay/IUTOPHBIX 3 0,75

2.  OINHNCAHHUE JUCHUIIJIMHBI

Heau u 3axaun

IJenv — popmupoBaHue 0a30BbIX 3HAHUN W YMEHUH CTyJEHTa B OOJIACTH MPOEKTUPOBAHMUS,
IPOTPAMMHOM peasi3aliy, aHai3a U OIIeHKN YPPEKTHBHOCTH MapalIEIbHBIX aJlTOPUTMOB.

3adauu — w3zyueHue COBPEMEHHBIX MPHUHIMUIIOB, MOJIENE U METOJOB pacHapayljieTuBaHHs
BBIYUCIICHH;, W3ydeHHE KIIACCOB IMapauIeIbHBIX CHCTEM; MPHOOpPETEHHE MPAKTHUYECKUX HABBIKOB
napauIeIbHOrO MPOrPaMMHUPOBaHMs Ha YPOBHE MOTOKOB / mporeccoB u Ha ypoBHe CPU / GPU;
IOHMMaHUE MOJICNIM paclpe/elieHHbIX BbuMciaeHnid MapReduce m ymeHnme npHMeHATh ee Ha
NpPaKTUKE; 3HAaHHE M YMEHHUE MOJIb30BaThCs CepBUCAMH 0OMEHa COOOIIEHUSIMU B MUKPOCEPBUCHOM
ApXHUTEKTYype.
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TpeGoBanus K pe3yabTaTaM OCBOEHUS] AUCHMILIMHBI. [Ipoliecc mM3ydeHHsS NUCUUIUIMHBI
«[lapamnenbHble METONBI M aNTOPUTMBI» HAINpaBiieH Ha (OPMHUPOBAHUE HIIEMEHTOB CIETYIOLINX
komnereHuid B cootrBeTcTBUU ¢ PI'OC BO P® Hanpasiaenuss noarotoBku «09.04.01
Wudopmarrka u BEIMUCIUTEIbHAS TEXHUKA» U OCHOBHON 00pa30BaTeIbHOM MPOrpaMMBbl BBICIIETO
npodeCcCUOHAIBHOTO 00pa3oBaHus HampasiaeHuss noarotoBku «09.04.01 Hudopmatuka u
BBIUMCIIUTENIbHAS TEXHUKa» (Marucrepckas mporpamma: «MHTennexTyanbHble nH(OPMAIIMOHHBIE
CHCTEMBI»):
a) ynueepcanvnvix (YK):
CIIOCOOEH OCYIIECTBISATh KPUTUYECKUH aHaiu3 MpOOJEMHBIX CHUTyalluii Ha OCHOBE
CHCTEMHOI0 TI0JIX0/1a, BhIpabaThiBaTh cTpaTeruto aercteui (YK-1);

CIOCOOEH YIPaBIIATh MPOSKTOM Ha BCEX dTamax ero sku3HenHoro rukia (YK-2);

CHOCOOEH OpraHW30BHIBAaTh W PYKOBOJAUTH pabOTOMl KOMaHMBI, BBIpaOAaThIBask KOMaHIHYIO
CTpaTeruio st JOCTHXXEHUs nmoctaBieHHoi renu (YK-3).

0) oowenpogpeccuonanvnuix (OIIK):

crocobeH pa3pabaThiBaTh OPUTHHAIBHBIE AJTOPUTMBI U MPOTPAMMHBIE CPEICTBA, B TOM
Yyycjae, € HCIOJb30BAHUEM COBPEMEHHBIX HMHTEJUIEKTYalbHbIX TEXHOJOTHUM, IJi pEeLIeHUs
npodeccuonatbubix 3ama4 (OITK-2);

crocoOeH pa3pabarbiBaTh U MOJEPHU3UPOBATH MPOrPAMMHOE M almnapaTHoe o0ecreueHne

UHPOPMAITMOHHBIX ¥ aBTOMATU3UpoBaHHbIX cucteM (OITK-5);
COCOOEH  aJanTHpPOBaTh 3apyOEKHbIE KOMIUIEKCHI 00pabOTKM HHpOpMAUU |
ABTOMATHU3MPOBAHHOTO TIPOCKTUPOBAHUS K HYXKIaM OTeuecTBeHHBIX npeanpusatuii (OITK-7);

8) npogpeccuonanvuvix (I1K):

nPOU36800CHIBEHHO-MEXHOI02UYECKAA 0eAMEIbHOCHD

CIOCOOCH OCYIIECTBIATH YIIPABJICHUE CepBUCaMU HHPOpMAIMOHHBIX Tex Hojorui ([1K-2);

CIOCOOEH OCYIIECTBIATh aJMMHUCTPUPOBAHHE CUCTEMHOTO NMPOTPAMMHOTO OOecredeHus

uH(OKOMMYHHUKAIMOHHOM crcTembl opranusanun (I1K-5);

CHOCOOEH OCYIIECTBIATh YIpaBIE€HUE pPa3BUTHEM HH()OKOMMYHUKALMOHHON CHCTEMBI

opranm3anuu (I1K-6);
CHOCOOEH OCYIECTBIIATh aIMHUHHMCTPUPOBAHUE Mpollecca MOMCKa M JUArHOCTHKH OLIMOOK
CEeTEBBIX YCTPOUCTB M mporpammuoro obecneuenus (ITK-7);

HAYYHO-UCCNIe006aMENbCKAA 0AMEIbHOCb:

Cnoco0eH  OCyIIECTBIATh  OKCIEPTHBIM  aHAIU3  SPrOHOMMYECKHUX  XapaKTEPUCTUK
IPOrPaMMHBIX MTPOIYKTOB /WM anmapaTHeix cpeacts (ITK-21).

B pe3yabTare udydeHust y4eOHOM JUCHUIIMHBI CTYACHT I0JIKEH :

3Hamy:
—  COBpEMEHHBIE TIPUHITUITBI, MOJICIIA U METO/IbI PaclapaslIeIMBaHUs BEIYHCICHUN;
—  Tpo0JIeMbl CHHXPOHHU3AIIUH TIOTOKOB M METOIbI MX PEIICHUS:
— OCHOBBI IMapaJuIeIbHBIX BhuUcIeHnid Ha GPU;
— OCHOBBI MOJICJIM pacipeeieHHbIX BerunciacHuii MapReduce.
ymemp:
— THMCaTh MPHIOXKCHUS C 3JIEMEHTAMH MHOTOINOTOYHOCTH W ACHHXPOHHOCTH Ha
JTF000M M3 BBICOKOYPOBHEBBIX SI3BIKOB IIPOTPAMMHUPOBAHHUS;
— peaJn30BbIBAaTh NapaJlie/IbHbIC BRIYMCICHHS HA YPOBHE MTPOIECCOB;
— pacmapajjieuBaTh BRIYMCIICHUS Ha OCHOBE Moean MapReduce.
enademp:
— oubmmnorexkamu MPl u CUDA;
— mo0biM u3 pperimBopkoB MapReduce-seruncnenuii (Hadoop, spark, mrjob);
— mo0bIM U3 cepBrcoB ooMeHa coobmerusmu (RabbitMQ, Kafka).
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3. COJEPXAHUE JUCLUIIUHBI U ®OPMbI OPTAHU3ALIMU YYEBHOI'O
MPOLIECCA

HopsiakoBbIi

Kparkoe conepxxanune TeMbl
HOMeEp U TeMa

Cooeprrcamenvhulit Mooy 1.
IMapanienbHbie Boiuuciaenus Ha CPU u GPU

Tema 1.
TTapatemsn Tunel mapamienuzma. Onenka 3 GeKTUBHOCTH MTapaIeIbHbBIX
P ) anroputTMoB. OCHOBHBIE KJIACCHI TAPAJLIEIBHBIX BHIYUCIUTEIbHBIX CUCTEM.
OcCHOBHEBIE
3akoH Ampaana. MHOronoTo4YHOCTb. ACUHXPOHHOCTb.
HOHATUA
Tema 2.

MexmpolieccCHOE B3auMoieicTBruEe. MoJieb Tiepeiadyu COOOICHH.

Hapamnenmsmwa g 60 oeren MP1 u OpenMP.

YPOBHE MPOIECCOB

Tema 3.
o ——— MexaHu3MBbl CHHXPOHH3AIMH TOTOKOB. KpuTHYeCKHne CeKIuu, aToMapHbIe
ornepar. MproTekcol, cemadopsl, COOBITHSA, Oapbepbl TaMSITH.
MIOTOKOB
Tema 4.
[TapamiensHbIe [Tnatdpopma CUDA. IToroku GPU. Moaens namsatu CUDA. Peanu3zanus
BBIYMCIICHHS Ha napajuieNIbHBIX anroputMoB Ha miargopme CUDA.
GPU
Cooeporcamenvhulii MO0y 2.
Moaeanr MapReduce u cepBuchl 00MeHa COOOIIEHUSIMH
Tema 5.
Monenb

pacnpenenennbix | Mogens MapReduce. bubnuorexu Hadoop, Spark, Hive, mrjob.
BBIUMCIICHU I

MapReduce

gZM:HE'H oGMeHA JlexoMIO3uIIns CUCTeMbl Ha MUKpocepBuchl. OpeiimBopku RabbitMQ u
p Kafka.

COOOILEHUAMU

Kypc nuctunnmnel  «VHXeHepHass HW KOMIbBIOTEpHas rpaduka» MpeaycMaTpUBaeT
cienyronme (popMbl OpraHu3anuu yuedHoro npouecca:

1) nekuuu;

2) mabopaTOpHbIE 3aHSATHUS;

3) camocTosTeNbHAs paboTa CTY/ICHTA.

DJNEeKTPOHHBIE MaTepHalbl 10 BceM (popMaM opraHH3anuy y4eOHOTO MpOoIecca pa3MeIIeHbI
Ha caiite https://github.com/arlstOcrat/ParallelCourse).

[To ucToyHMKY mepenayu U BOCTIPUATHS ydeOHON MHGOpPMaIUU UCTIOIb3YIOTCS CIIOBECHBIE
(mexnus, Oecena), HarIsIHbIE (WJUTFOCTpAIUS, IEMOHCTpAIUs), MpaKTUYeCKue (HMCCIeI0BaHus,
yIpaxxHeHUsl, 17a00paTopHbIe padOThI) METOIBI.

[To xapakTepy MO3HABATENHHOW AESATETBHOCTH CTYACHTOB HCIONB3YIOTCS OOBSICHUTEIHHO-
HITIOCTPATUBHBIC U PEIIPOAYKTUBHBIC METO/bI, HpO6H€MHO€ npenoaaBaHue, JaCTHYHO-ITIONCKOBBII
U HCCIEeNOBATENbCKUIT METONbl. B 3aBUCHMOCTH OT OCHOBHOHM IHAAKTHUECKON ILenu W 3aaad
UCTIONB3YIOTCS. METOJBl YCTHOTO W3JIOKEHHsI 3HAHWH, 3aKpeluieHHe YdYeOHOTO MaTepuaa,
CaMOCTOSITCIILHOU pa60TBI CTYACHTOB I10 OCMBICJIICHHUIO 1 YCBOCHHIO HOBOI'O MaTcpuraJia, pa6OTBI 110
MPUMEHEHHUIO 3HaHUHN Ha MPAKTUKE U BbIpaOOTKE YMEHUN U HaBBIKOB, MPOBEPKH U OICHKU 3HAHUM,
YMEHUH U HaBBIKOB. VICIIOIB3YIOTCA CIEAYIOIME METOIbI KOHTPOJIA:

1) yCTHBIN KOHTPOJIB (3KCIPECC-OMPOC Ha JIEKIIHSX ),

2) mpoBepKa KOHCIICKTOB;



3) 3amruTa J1abopaToOpHBIX padoT;
4) mpoBepKa caMOCTOSITEIBHBIX padoT;
5) MoayapHast KOHTPOJIbHAs padoTa.

TemaTnuyeckuii mian

CopaeprxarebHbIH MOIYJIb 1

KoauuecTBO 4acoB

Ounas popma o0yueHust 3aounas popma o0OyueHust
B T.4. B T.4.
Ha3zBaHusi coepKkaTeJbHBIX el g 5B 2 o | E %
i = Sl Z5239 ¢ AEAEEER:
MOAYJ/I€H H TEM b E 8 % g 5IS § B E 8 % i 5§18 5
Q = T E 8K EY Q = =) = R E=
M (> S|l s|lg 89 A (> = s | g 8= S
5 E| alo &m 9 5} = Q5 ala
Bl 5| 9|2 BE A = = O |0 R|IE w
S L% s mg I 8, % S < g <
5l B8 = =l 5|8 S
Tema 1. ITapasienusm.
p 8 | 2 2| 4 9.25 | 0,25 1] 8
OCHOBHEIE TIOHATHSA
Tema 2. Ilapannenusm Ha
P 18 | 2 4| 12 17,25 | 0,25 1| 16
YPOBHE TPOIIECCOB
Tema 3. CHHXpOHU3ALUA
POHH3al 16 | 2 4| 10 16,25 | 0,25 1] 15
IIOTOKOB
Tema 4. IlapannensHele
P 22 | 2 6| 14 21,25 | 0,25 1] 20
Berunciienus Ha GPU
Hmoczo
no codepicamenbHomy 64 | 8 16 | 40 64 1 4 | 59
mooyniwo 1
Copep:kaTebHbIii MOTYJIb 2
KoangecTBo uacoB
Ounas ¢popma 00y4eHuUs1 3aounas popma oOyueHunst
B T.4. B T.4.
Ha3sBaHus comepKaTebHbIX o 21 |E o | 218 |5
i o 2 2|5 glEgl e 2| E|lsgl5¢g
MoayJeii u TeM 5 = |3 25|25 & = S 5|2 5|25
Q = <) E189 Y Q = <) = R E= =
M > = s|lg 85 S M Z ~ b= © S|ls s
O = Qo &m A O = Q| o &/ X
= 51212 85 & = = O |0 RIS R
S Lg S « g < 8 L% S < E <
=l 2|8 S =l 5|8 S
Tema 5. Mogenn
pacrpeeIeHHbIX 32 | 4 6 | 22 365| 0,5 1| 35
Beruuciiennii MapReduce
Tema 6. CepBucel oOMeHa
P 30 | 2 6 | 22 255 | 0,5 1| 24
COOOILIEHUAMUA
Hmozo
no cooeprcamenbHoMmy 62 | 6 12 | 44 62 | 1 2 | 59
Mooy 2
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4. METOAMYECKHUE PEKOMEHJIAIIUU JJIsA TPOBEJAEHUSA
JEKIIMOHHBIX, MIPAKTUYECKHNX U JIABOPATOPHBIX 3AHATHI

TeMBI JIeKIIMOHHBIX 3aHATHNA

N Konuuecmeo
i Ha3zeanue memoi ACOs
1 [[Tapannenu3m. OcHOBHBIE TOHATHS. MHOTOMOTOYHOCTh U ACUHXPOHHOCTD 2
2 [|[Tapamenusm Ha ypoBHe mporeccoB. MPI. IPC 2
3 |HroaHCBI CHHXPOHH3AIUH TOTOKOB 2
4 [[Mapamrensabie Berauciaenus aa GPU. CUDA 2
5 [Moguenb pactipeneneHHbix Beraucienuii MapReduce 2
6 [bubmmorexu Hadoop, Spark, Hive 2
7 |CepBucsl oOMeHa COOOIIEHUSIMU 2
BCEI'O 14
TeMbl J12a00pPaTOPHBIX 3aHATHI
Mo Konuuecmeo
wn Haszeanue memut 4aCos
1 [Pa3paboTka MHOTOITOTOYHBIX MPUIOKEHHUM 6
2 [PaGora c 6ubamoTexoir MPI 4
3 [[Mapannensubie Berancienus Ha GPU. Pabora ¢ CUDA 6
4 |PacnipeneneHubie Beraucienus MapReduce 6
5 |[CepBucsl oOMeHa COOOIIEHUSIMU 6
BCEI'O 28

5. METOAUYECKME PEKOMEHJAIIUHA I1O OPTAHU3AIIUN

CAMOCTOSITEJBHON PABOTHI CTYJEHTOB

Opranuzanusi caMOCTOATEIbHON Pa0d0ThHI CTYICHTOB

CamocrodarenbHas paboTa CTyAeHTOB IO Kypey «llapamienbHble METOIBI M aJrOPUTMBD»Y
IIPElyCMAaTPUBAET U3YUYEHHUE JIOTIOJHUTEIBHON TEXHUUECKON JINTEPATypPhl 1 HUHTEPHET-UCTOYHHUKOB,
PEKOMEHIyeMble 3TOW MpPOrpaMMON; CaMOCTOSATEIbHYIO pa3pabOTKy aJlropuTMOB U TEKCTOB
nporpaMM J1abopaTOpHBIX PabOT, U3yueHHE JOMOJHUTENBHOTO MHCTpyMeHTapus. [Ipu sxenanuu

CTYACHT MOXCET IMOATOTOBHUTH pe(bepaT WM JOKJIaza 1o OJIHOP'I U3 IMPUBCACHHBIX HUXE TEM:
1. O630p peanmaum‘/i ACUHXPOHHOCTH B PA3JIMYHBIX A3bIKAX MMPOTpaMMUPOBAHUS.

2. bubmorexa OpenMP.

3. Uctopuueckuii 0630p SIMD. Texnonorun MMX, SSE, AVX.
4. IMomrynsipubie ppeiiMmBopku, ocHoBaHHBIe HA CUDA.

5. bubmunorexu Spark, Hive.

6. bubmmorexa MassTransit.




Ne Konuuecmeo
wn Ha3zeanue memoi 4aCOs
1 [[Tapannenu3m. OcHOBHBIE MOHATHS. MHOTOMOTOYHOCTh U ACUHXPOHHOCTD 4
2 [[Tapamnenusm Ha ypoBHe mporeccoB. MPI. IPC 12
3 |Hroanchl cCHHXpPOHU3AIMH TOTOKOB 10
4 [[Mapamrensabie Berauciaenus aa GPU. CUDA 14
5 [Monuens pactipeneneHHbix Beraucienuii MapReduce 10
6 [bubmmorexu Hadoop, Spark, Hive, mrjob 12
7 |CepBucsl oOMeHa cOOOIIEHUSIMU 22
BCEI'O 84

6. KOHTPOJIbHBIE BOITPOCHI K IPOMEXKYTOYHOM ATTECTAIIUHA

1. HapaJ'IJ'ICJ'II/ISM: OCHOBHBbIC MOHATHSI. MHOTOIIOTOYHOCTh U ACUHXPOHHOCTD.

2. CuHXpOHU3AIMS TOTOKOB.
3. [Napanmnenusm Ha ypoBHe npoueccoB. bubnuorexka MPI.
4. IMapamnensubie Beraucnenns Ha GPU. [Tnatdpopma CUDA.

7. OBPA3EL MOAYJIBHOI'O KOHTPOJIA

TOY BIO «TIOHELKHWI HALIIMOHAJILHBI YHUBEPCUTET»

DU3NKO-TEXHUUECKUH (aKyIbTeT

Hanpaenenue noocomosxu:  09.04.01 Hugpopmamuka u eévtuuciumenbHas mexHuKa
Mazucmepckas npoecpamma: Hupopmamuka u epluuciumenvnan mexHuKka

IIpozpamma noocomosxu: akademuyeckas mazucmpamypa
Cemecmp 3
Yuebnasa oucyunnuna Ilapannenvhvie memoowl u anzopummol

MOAYJbHASA KOHTPOJIbBHASA PABOTA
BAPUAHT Nel

1. B cooTBeTCTBHUH C Knaccmbmcauneﬁ (DJ'II/IHa, BBIYHUCIINTCIBHBIC CUCTCMBI ACIIATCA HaA:

a) SIMD, CUDA, MPI, MT

6) SIMD, MIMD, CUDA, MUDA
B) SIMD, MISD, SISD, MIMD

r) MPI, SPI, SIMD, MIMD

2. MPI-xoMMyHHKaTOp IO YMOJTYaHUIO HA3bIBAETCS:

a) MP|_DEF_COMM

6) DEFAULT_COMMUNICATOR
8) COMM_WORLD

r) MPI_COMM_WORLD

3. Korna ¢ynxmust MPI_recv Bo3Bpariaer ynpasieHue?

a) Mmocye NpUOBITHS COOOIIECHUS, 0’KUIaeMOT0 (DYHKITHEH
0) HHKOT 1A

B) cpa3y

T') CITyCTs BpeMsi, yKa3aHHOE B MapaMerpe QyHKIHH
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4. Bo CKOJBKO pa3 ObICTpee BHIMOJHUTCS MPOrpaMmMa, B COOTBETCTBUHU C 3aKOHOM AMjala, ¢ JoJIeH
NOCJIEeI0BATENbHBIX BeIuMcIeHnH 25% npu ucnons3zoBanuu 10 nmpoueccopon?

a) 10

0) 3,077

B) 9,174

r) 2,174

5. Kommunsitopom CUDA siBisieTcst mpuiioskeHue:
a) hvcc.exe
0) cu.exe

B) gpgpu.exe
r) mpicc.exe

6. Hammumure Ha 1F000M SI3BIKE TIPOTPaMMHUPOBAHUS MPUIIOKEHHE C 2 TOTOKaMu. [IepBbIif TOTOK
reHepupyeT ciyyaiinele yncia B auamna3one ot 0 go 1000000 ¢ nepuoguunocteio 20 mc. Bropoit
MOTOK OXHJIACT CUTYAIlUH, KOTJa B NIEPBOM IMMOTOKe Oyaer creHepupoBano uucio ot 0 mo 100. B
3TOM clly4ae BTOPOU MOTOK HaYMHAET MPUHUMATh OT MEPBOr0 OYEPeTHOE CTEHEPUPOBAHHOE YUCIIO
U BBIBOJUTH €r0 HAa KOHCOJIb, @ MEPBBIM MOTOK JOKEH TAKXKE HAuyaTh BHIBOAUTH HA KOHCOJIb
coobmenre «New number!» mocie kaxmoil reHepaiii HOBOro uucia. ECiu BO BTOPOW MOTOK
OMSITh MPHILIO ynciao B auamnazone ot 0 go 100, mepBbii MOTOK JOHKEH MEpecTaTh TeHEPUPOBAThH
Yrclia U JKJaTh, IIOKa BTOPOM MOTOK HE BBIBEJIET HAa KOHCONb coobuienue «OK» mocie cekyHaHoro
npoctosi. [lanee moToku MepeBOATCA B UCXOJHOE COCTOSIHUE 3a7aud (MEPBbI MOTOK T€HEPUPYET
yrcna 06e3 BbIBOAA Ha KOHCOIb, BTOPO — oxuaaeT uncio ot 0 no 100) u anroputm noBTOpseTCs.

YTBep:kJIeHO Ha 3aceaHUH Kadeapbl KOMIIbIOTEPHBIX TEXHOJOTHUH,
poTOKOJ Ne OT « » 20 1.

3apenyrouuii kadeapoit
IIpenonaBarens

KpnTepnu OlCHUBAHUA MOAYJBHOI'0 KOHTPOJH

Homep 3a0anusn Koauuecmeo oannoe
1 2
2 2
3 2
4 2
5 2
6 15
Bcezo 25

8. OBPA3EIl DK3AMEHALIMOHHOI'O BUJIETA

DK3aMeH He NPEAYCMOTPEH NMPOrpaMMOH.
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9.  OBPA3EL TECTOBOI'O 3AJAHUSA

1. B cootBercTBUH ¢ Kiaccuukanuein OauHa, BBIYUCIUTEIbHBIE CUCTEMBI IENIATCS Ha:
a) SIMD, CUDA, MPI, MT
6) SIMD, MIMD, CUDA, MUDA
B) SIMD, MISD, SISD, MIMD
r) MPI, SPI, SIMD, MIMD

2. MPl-koMMyHUKaTOp TI0 YMOJIYaHUIO HA3bIBACTCS:
a) MPI_DEF_COMM
0) DEFAULT_COMMUNICATOR
B) COMM_WORLD
r) MPI_COMM_WORLD

10. KPUTEPUU OHIEHUBAHUS

[lo xypcy mpenmnosnaraercss MpoBEJEHUE IMPOMEKYTOUYHOM aTrTecTalud B BHUJE MOJYJIBHOTO
KOHTPOJISI, BHIIOJTHEHUE Ta00PaTOPHBIX padoT.

Pacnpeoenenue 6annos, kKomopule Mo2ym noay4ums cmyoeHmol
6 npoyecce uzyueHus OUCUUNIUHbL

ConeprxarenbHblid Moaynb Nel ConeprxarenbHblil MO1ysb No2
JlabopatopHbie Mon. Bcero JlaboparopHsie Bcero B
padoThI koHTtp.| C.M. paboTsl CM. cero
Nel | Ne2 Ne3  |pabotal Nel Ne4 Neb Ne2
Maxe | 40 |10 | 15 | 25 | 60 | 20 20 40 100
aJlJl
HIkana coomeemcmeus 6a1106 HAYUOHATLHOU WIKATIE
Onenka Ounenka no OneHka 1o rocy1apcTBeHHON IKaJie Ounenka no
no mkaje | 100-6anabHolM (3x3aMeH, TupPepeHINPOBAHHBIN 3a4eT) rocy1apcTBeHHOI
ECTS HIKaJIe HIKaJje (3a4er)
A 90-100 5 (OTIIUYHO) 3a9TEHO
B 80-89 4 (xopo1o) 3a4TE€HO
C 75-79 4 (xoporo) 3a9TCHO
D 70-74 3 (yIOBJIIETBOPUTEIIBHO) 3aYTEHO
E 60-69 3 (YIOBJICTBOPHUTEIHHO) 3a9TEHO
FX 35-59 2 (HeYIOBJIETBOPUTEIHLHO) HE 3a4TEHO
C BO3MOKHOCTBIO TIOBTOPHOM cllaun
F 0-34 2 (HeyIOBJIIETBOPUTEIIHHO) HE 3a4TCHO
C BO3MOKHOCTBIO TIOBTOPHOM ClIa4y¥l NP YCIOBUU
00s13aTeIbHOTO HAOOpa JTOTIOTHUTEIIBHBIX 0aJIJIOB

OrieHka 3a OBJIaJICHHE Kypca BBICTABIISIETCS MO CIICAYIOIIUM KPUTEPHUSIM:

— OIEHKY «OTJIMYHOY» 3aCIyKHBAET CTYACHT, KOTOPBHIA OOHApYKWJI IITyOOKHE 3HAHUS MpU
OTBETaX Ha TEOPETUYECKUE BOMPOCHI MO TEMaM Kypca, a TAK)KE BBIMOJHUIT MPAKTHYSCKHE 3a/1aHHsI B
MoJTHOM 00BéMe 1 Habpan 6omnee 90 Gamos.
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— OIIEHKY «XOpOIIO» 3aCiTyXHBAeT CTYICHT, CACTABIINN OMHOKH B TEOPETHYESCKUX WIIU
MPAKTUYECKUX OTBETAX, KOTOPHIE MOTYT ObITh HHTEPIPETUPOBAHBI KaK MaJOCYIIICCTBCHHBIE IS
BOIIPOCOB, KOTOPBIE paccMaTpuBaiuch. CTyIeHT JOKeH HaOpaTh Ooree 75 Gayuios.

— OIEHKY «YAOBIETBOPUTEIBHO» 3aCIyKUBACT CTYACHT, KOTOPBIA BBHITIOTHWI 33JaHUS
HEIOJIHO U ¢ OIKOKaMH, HO TIpH 3TOM Habpai 6osee 60 Gamios.

— OIeHKY «HEYIOBIETBOPUTEIHHO» 3aCIYKHBACT CTYACHT, KOTOPBIA HE BBIMTOIHUI
OOJIBITMHCTBA TEOPETUUECKUX U PAKTUICCKUX 3a]1a4 U HaOpan meHee 60 6ayuios.

11. MATEPUAJIBHO-TEXHHUYECKOE OBECIIEYEHHUE YYEBHOI'O ITPOLECCA

Jlek1oHHBIE 3aHATHS TPOBOSTCS B AyIUTOPUH, OCHAIIICHHON MYJIbTUMEIUHHON TEXHUKON U
nockoid. JlabopaTopHble 3aHATHS TMPOBOASATCS B KOMIIBIOTEPHOM KJlacce, OOOPYIOBAaHHOM
KOMIIBIOTEPAMH C JIMLEH3UOHHBIM MPOrpaMMHBIM oOOecriedeHreM, JOCTYNoM K cetu HHTepHer,
CTOJIAMH, JTOCKOM.

12.  PEKOMEHJOBAHHAS JIUTEPATYPA

Koa-Bo Haymyue
Ne IK3EMILIAPOB | 3JIEKTPOHHOM
HanmenoBanue
n/n B Ou0JMoTeKe BEpPCHHU B
HouHY IBC
Ocnosnas numepamypa
1. I'eprens, B. II. Teopus M mnpaxkTMKa NapaieIbHBIX
BbIuKciaeHui : yueb. mocobue / B. II. I'eprens. - M. : 1 Tla
Wntepuer-YH-T unopm. texnonoruii : BUHOM. Jla0.
3Hanui, 2007. - 423 c.
2. Boesoaun, B. B. [lapannensHbie Beruncienus : Y4eoO.
nocoOue JuIst By30B 10 HampasieHuo "[IpukiagHas 1 Jla
MaTematuka 1 uaHdopmaruka" / B. B. BoeBoaun, Bi. B.
BoesoauH. - CII6. : BXB-Iletep6ypr, 2002. - 608 c.
Hononnumensnaa rumepamypa
3. 3. Yunbsamc [lapannensHoe nporpammupoBanue Ha C++
B AeiictBuu. [IpakTika pa3paboTKi MHOTOIOTOYHBIX - Her
nporpamMMm. — M.: IMK Ilpecc, 2012. — 672c.

13. HUH®OPMALHMNOHHBIE PECYPCBbI

1. A Comprehensive MPI Tutorial Resource. URL: https://mpitutorial.com/ (mara
oOpamenus 17.03.2020 r.)

2. Kypc nexmmit mo CUDA. URL: https://www.nvidia.ru/object/cuda_state_university
courses_new_ru.html (zara obpamenus 17.03.2020 r.)

3. MapReduce tutorial. URL: https://hadoop.apache.org/docs/current/hadoop-mapreduce-
client/hadoop-mapreduce-client-core/MapReduceTutorial.html (zara oopamenus 17.03.2020 r.)

4. RabbitMQ tutorias. URL.: https://www.rabbitmg.com/getstarted.html (mata oGparenus
17.03.2020 r.).
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14. IMPOI'PAMMHOE OBECIIEYEHUE

- Microsoft Visual Studio Community 2017 wiu Gosiee mo3IHUX BEpCHH;
- MPI toolkit;

- CUDA toolkit;

- Apache Hadoop;

- RabbitMQ unu Kafka (o Beibopy cryaenra);

- Docker (mmpu HEOOXOAMMOCTH).

Paboyas porpaMma paccMOTpeHa u nepeyTBepKIcHa Ha 3aceaHuu
Kaeapel KOMITBIOTEPHBIX TEXHOJIOTHH ¢ M3MeHeHusIMU (6e3 m3menenuit) Ha 2020 ro.
[Tporoxon Ne 12 ot «2» anpenst 2020 r.

3aBenyromuii kageapoit Epmonenko T.B.
Pabouas nporpamma paccMoTpeHa u IepeyTBepKIeHa Ha 3aceJlaHuu
Kadeapel KOMIBIOTEPHBIX TEXHOJIOTHI ¢ M3MEHEHUsIMU (0e3 m3menenuii) Ha 2021 ro.

[TpoTokon Ne OT « » 2021 r.

3aBenyromuii kageapoit

Paboyas nporpaMma paccMOTpeHa u nepeyTBepKICHa Ha 3aceaHuu
KadeIpbl KOMIBIOTEPHBIX TEXHOJOTUI ¢ N3MEHEeHUsAMH (6e3 u3meHeHuil) Ha 2022 rox.
ITporoxoi Ne OT « » 2022 r.

3apenyrouuii kadeapoit

Pabouas nporpaMma paccMOTpeHa u nepeyTBepKICHA Ha 3acelaHuu
KadeIpbl KOMIBIOTEPHBIX TEXHOJOTHI ¢ U3MeHeHusIMHU (6e3 u3meHeHuil) Ha 2023 roa.
ITporoxoi Ne OT « » 2023 r.

3aBenyrouuii kadeapoit



