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PaGouas mporpamma muctuiivHEbl «IlapajuiejibHbIE METOAbI M AJTOPHTMBDY IS
oOyuaromuxcss 1m0 HampasieHuio noarotoBkd 09.04.01 MudopmaTvka M BEMHUCIHTENLHASL
TexHHKa, Marucrepckux mporpamm (IIpodune moarorosku: Nudopmarnka U BEYHCIHTEIbHAS
TeXHMKA, TEXHOJIOTHH HCKYCCTBEHHOTO MHTEJIIEKTa), COCTaBlIeHa Ha OCHOBaHHU DeiepaabHoro
rOCyIapCTBEHHOTO 00pa30BaTEIBHOTO CTaHAApTa BBHICIIET0 00pa3oBaHMs — MArkcTparypa Io
Harnpasnenuto noaroropku 09.04.01 MadopmaTika 1 BEIYUCIUTENBHAS TEXHAKA, YTBEPIKICHHOTO
nprKa3oM MuHnucTepcTBa 0OpasoBanus U Hayku Poccuiickoit @enepanun ot 19 centadpsa 2017
r. Ne 918 (¢ msm. m gom.), Ilopsaka opraHuM3alMd W OCYIIECTBICHHS OOpa30BaTEIIbHOM
JEeATENFHOCTH 10 00pa3oBaTeNbHBIM IMPOTpaMMaM BBICHIEr0 00pa3oBaHUS — IpOrpamMMam
OakajaBpHaTa, MporpaMMaM CIEIHANUTeTa, NPOrpaMMaM MarucTpaTyphl, YTBEPIKICHHOTO
nprKa3oM MUHHCTEPCTBA HAYKHU U BBICIIEro oOpasoBanus Poccuiickoit @enepannu ot 06 anpens
2021 r. Ne 245 (c u3M. H J0IL.), B COOTBETCTBHH C Y4eOHBIM ILIAHOM, YTBEPKICHHBIM Y YE€HBIM
cosetoM OI'BOY BO «Jloul ' ¥» s Habopa 2024 roxa.

PazpaboTunku:
Crapimii npenojaBarenib Kadeapsl
KOMIIBIOTEPHBIX TEXHOIOTHI

1.1 MaxcuMeHKo

Paboyas nporpamMma ogobpeHa Ha 3aceJaHuH Kaeapbl KOMIBIOTEPHBIX TEXHOJIOTHH.
ITpoTokon ot 26.03.2024 1. Ne 12

3aBenyrommii kageapoii I'.B. Asepun

COI'JTACOBAHO:

JlexaH GpU3NKO-TEXHUIECKOTO (haKyIbTeTa C.A. ®omeHnko

28.03.2024 1.

Y4e6HO-METOANYECKAS KOMUCCHS (PU3UKO-TEXHUIECKOTO (haKyIbTETa.
[Tportokoi ot 27.03.2024 r. No 2 ‘
IIpencenarens ~TE B. H. Korenko

PykoBoauTes OCHOBHO# MpoQeccCHOHATBHOM
00pa3oBaTEeIHHOM MPOTPAMMBI,

I-p TEXHUYECKUX HayK, Ipod.

26.03.2024 1.

['.B. ABepun
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1. MECTO AUCLHUIUIMHBI / ITIPAKTUKH / KYPCOBOW PABOTbI /
IOCYAAPCTBEHHOU UTOI'OBOU ATTECTALIUN B CTPYKTYPE
OBPA3OBATEJIbHOU ITPOI'PAMMBI

1.1. TpeGoBaHus K NpPEABAPUTEIHLHONW MOJITOTOBKE OOYYAIOUIMXCS, MPEALIECTBYIOIIUE H
COITYTCTBYIOIIUE TUCIUILTNHBI, Ha KOTOPBIX OCHOBBIBACTCS H3y4YeHUE NaHHOW: «OCHOBBI
IPOrpaMMUPOBaHUA», «CHCTEMHOE TPOrPaMMHUPOBAHUE.

1.2. luciunianHel, KypcoBble pPaOOThI W TPAKTHUKH, [JII KOTOPHIX OCBOCHHE JaHHOMN
JUCHUITIINHBI H606XOI[I/IMO KaK IMpCAMICCTBYIOMICC: «BBIUUCINTEIILHBIE CUCTEMBI.

2. OIIMCAHUE TNCHUILINHBI / TPAKTHAKHA / KYPCOBOWM PABOTHI /
I'OCYJAPCTBEHHOU UTOI'OBOM ATTECTALIMN

2.1. O0miast xapaKTepUCTHKA

3HayeHVe noKasartens
09.03.01 Madopmatrka 1 BEIYUCIIUTEIbHAS

HanmeHoBaHWe nokasaTtena
Ha3saHne obpasoBaTenbHON Nporpammel

TEXHUKA
Wndp n HazBaHMe B COOTBETCTBUMN C b1.5.M4 IlapanienbHbie METOABI U
y4yebHbIM NAaHOM AJTOPUTMBI

ba3oBasa 4acTb

BapuatmsHasa YacTb: BbIObOp By3a

BapuatmsHasa yacTb: Bbibop obyyatouieroca
4/128

YacTb 06pasoBaTenbHON Nporpammel

KonnuecTtBo 3a4eTHbIX eamHuUL, / BCero 4acos

2.2. PacmipeienieHre 4acoB 10 MepruoaM OO yIeHHsI

a Obuwee KONNYECTBO YACOB
(-
®opma 2|9 camocros-
> | 2 | nekuu- | nabopa- | npaKTu- o ®opma
obyyeHun | 2 TeNbHOW | BCero
3 | OHHbIX | TOPHbIX | YeCcKux KOHTpOANA
paboTbl

OuyHas 1 1 18 108 - - 126 3aver
OvyHas, Bcero
3a04Han 1 1 0,8 1,2 - - 2 3ayeTr

3. HEJIM JUCHUTUIMHBI / TTPAKTUKUA / E(YPCOBOI\/’I PABOTHI / TOCYJAPCTBEHHO!
NTOI'OBOU ATTECTALIMN

W3yueHnne COBpeMEHHBIX TPUHIMIIOB, MOJEICH W METOJOB paclapauleIHBaHUs
BBIYHMCIICHHI; H3y4YE€HHUE KJIACCOB NapaJlJINIbHBIX CUCTEM; IPHOOPETEHNE MPAKTUIECKUX HABBIKOB
napajieibHOTO MPOrpaMMHUPOBAHMS Ha YPOBHE MOTOKOB / mporieccoB U Ha yposae CPU / GPU;
NOHMMaHWE MOJICIM paclpeesieHHbIX BhruruciacHuii MapReduce u ymeHHe NMpPUMEHSATh €€ Ha
NPaKTHKE; 3HAHWE U YMEHHUE MOJIb30BaThCs CEPBHCaMU 00MEHa COOOIICHUSIMU B MUKPOCEPBHCHOM
aApXUTEKTYpeE.

4. KOMIIETEHIIMN OBYYAIOIIETI'OCS1, ©OPMUPYEMBIE B PE3VJIbTATE
OCBOEHIA KOMIIOHEHTA OBPA30BATEJIBHOU ITPOI'PAMMEI, X NH/IUKATOPBI
N INTAHUPYEMBIE PE3VIJIbTATBI ObYUYEHM A

4.1. KoMmmereHun
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OIIK-7. CrnocobeH ydacTBOBaTh B HACTPOWKE M HaJaJKe MPOTPaMMHO- amnmapaTHBIX

KOMIIJICKCOB.

4.2. InqukaTopbl KOMITETCHITUI

OIIK-7.3.

Oo6manaer

HaBbIKaMH

anmapaTHBIX KOMIUIEKCOB.
4.3. PezynbraTsl 00y4eHus

OIIK-7.3.1.
KOMILJIEKCOB.

OIIK-7.3.2. VYMeer aHaMM3UpOBaTh TEXHUYECKYIO JTOKYMEHTAIIUIO,

3HaeT METOMIBI

HAaCTPOUKH,

IPOBEPKH  pabOTOCHOCOOHOCTH — MPOrpaMMHO-

HaJaJKd I[POrpaMMHO-aIIapaTHbIX

IIPONU3BOJUTH

HACTPOIKY, HATAJIKy U TECTUPOBAHHUE MTPOTPAMMHO- alMapaTHBIX KOMIUIEKCOB.
OIIK-7.3.3. ApryMeHTUpPOBAaHHO BBIOMpAET METOJI MPOBEPKH PabOTOCTIOCOOHOCTH
[POrPaMMHO- allllapaTHBIX KOMILIEKCOB.

KomneteHuuu NHanKaTopbl Pe3ynbTatbl 06y4eHuA
OMK-7. Conocoben ONK-7.3. O6nagaer | OIIK-7.3.1. 3Haer MeTOABI HACTPOWKH,
y4aCTBOBAThH B HaBbIKaMH1 HaJIaaKu IporpaMMHO-ammnapaTHbIX
HacCTpoike u MIPOBEPKU KOMILICKCOB.
Halla/IKe paborocrocobHoCTH OIIK-7.3.2. YMeeT aHaTU3UPOBATh TEXHUYECKYIO
TIPOrpaMMHO= TIpOTPaMMHO- JTOKYMEHTAI[MI0,  MPOU3BOJUTH  HACTPOIKY,
altiapaTHRIX annapaTHbIX HalaJKy W  TECTHPOBAaHHUE  IPOrpaMMHO-
KOMILJIEKCOB. KOMILJIEKCOB. ATIAPATHBIX KOMILIEKCOB.
OIIK-7.3.3.  AprymMeHTHpPOBaHHO  BBIOMpAET
METO/T MIPOBEPKH paboTocrnocoOHOCTH

MIPOrpPaMMHO- alMapaTHbIX KOMIIJIEKCOB.
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5. [TIPOTPAMMA JTUCHUITJIIMHBI

IMopsinkoBbIi

Kparkoe cogepxanue TeMbl
HOMEp U TeMa

Cooeprcamenvhulit Mooy 1.
IMapannenbHbie Bbrunciaenus Ha CPU u GPU

Tema 1.
T PR—— Tuner napaminenmn3ma. Onenka 3QpGeKTHBHOCTH MapaIeIbHBIX
P ) anroputMoB. OCHOBHBIE KJIACCHI APAJIJICIbHBIX BEIYMCIUTEIbHBIX CUCTEM.
OcHOBHEBIE
3akoH Amaana. MHOTOMOTOYHOCTh. ACUHXPOHHOCTb.
MIOHSITUSI
Tema 2.

MexmpolieccHOe B3auMoAeiicTBrue. Mojiens ieperadn COOOIeHUH.

IMapamienusm Ha Bu6nnorexu MPI u OpenMP.

YPOBHE TIPOIIECCOB

Tema 3.
CHEXpOHM3ALIS MexaHu3MBbl CHHXPOHH3AINH MOTOKOB. KpuTHUeckue ceKiuu, aToMapHbIe
onepanun. MpIOTEKCHI, ceMadopbl, COOBITHS, Oapbephl MAMSITH.
MIOTOKOB
Tema 4.
[TapannenbHble [Tnarpopma CUDA. TTotokun GPU. Moaens namstu CUDA. Peanu3arus
BBIYHCIICHUS HA napajuieIbHbIX anroputMoB Ha tiatrgopme CUDA.
GPU
CooeporcamenvHutit Mo0oyp 2.
Mopaear MapReduce u cepBuchl 00MeHa COOOIIEHUSIMH
Tema 5.
Monpens

pacmnpeaeeHHbIX Monens MapReduce. bu6mmorexku Hadoop, Spark, Hive, mrjob.
BBIYMCIICHUI

MapReduce

Tema 6. JIeKOMIO3HIIMs CUCTEMbI Ha MUKpocepBHChl. PpeiimBopku RabbitMQ u
Cepsucel 0OMeHa Kafka.

COOOIICHUSIMHU

Kypc nuctunmunsl «WHXkeHepHas W KOMIbIOTEpHas rpaduka» MpeaycMaTpUBaeT

cienyionye (popMbl OpraHu3anuu y4eOHOro npouecca:
1) nexuuu;
2) nabopaTopHBIC 3aHATUS,
3) camocTosATeNbHAS paboTa CTyCHTA.

DJNEeKTpOHHBIE MaTepHajabl 1O BceM (opMaMm oOpraHu3aluyd y4eOHOro Tmpoliecca
pasmerneHsl Ha caiite https://github.com/arlstOcrat/ParallelCourse).

ITo ucTouHuKy nepeayu 1 BOCTIPUATHS YI€OHOH HH(POPMAIIUY UCTIOIB3YIOTCS CIIOBECHBIE
(;exrust, 6ecena), HarJAIHbBIE (MILTIOCTpAIUS, IEMOHCTPAIHS), MPAKTHUECKUE (MCCIEIOBAHUS,
yIpakHeHUs, 1a0opaTopHbIe pabOThI) METO/BI.

I[To xapakTepy mo3HaBaTeIbHON IEATEIBHOCTH CTYICHTOB HCIOIb3YIOTCSI O0BSICHUTEIBHO-
WUTIOCTPAaTHBHBIE M PENPOAYKTUBHBIE METOIbI, NPOOJIIEMHOE TMpEenoJaBaHUE, YaCTHYHO-
IMOUCKOBLIN U HCCIEN0BATEILCKUNA METOAEL. B 3aBUCHMOCTH OT OCHOBHOM TUIAKTUYECKOU IIETHN U
3a[a4 MCIIOJIb3YIOTCSI METO/Ibl YCTHOTO M3JIOKEHHsI 3HAaHUMH, 3aKperyieHre y4eOHOro Marepuania,
CaMOCTOSITENIbHOI pabOTHI CTYIEHTOB MO OCMBICTIEHUIO U YCBOCHHIO HOBOTO MaTepHaia, padboTsbl
M0 TIPUMEHEHUIO 3HAHUHM Ha MPAKTHKE U BHIPAOOTKE YMEHHI M HABBIKOB, MPOBEPKU U OIECHKHU
3HAHUW, YMEHHUI U HaBBIKOB. VICIIONB3YIOTCS CIIEAYIOIIME METObI KOHTPOJIS:

1) yCTHBIN KOHTPOIIb (IKCIIPECC-OMPOC Ha JISKIUIX);
2) mpoBepKa KOHCIIEKTOB;
3) 3ammuTa J1abOpaTOPHBIX PadoT;
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4) mpoBepKa caMOCTOSITEIbHBIX PaboT;
5) MoxynbHast KOHTpOJIBHAs padoTa.

TemaTH4eckui nJjiaH

Conep:xareabHblii MOTyJb 1

KoanuecTBOo 4acoB

OuHas ¢popma 00ydyeHHs 3aounasi popma oOyueHust
B T.4. B T.4.
Ha3pauus comep:KaTeTbHBIX 3 % :‘33 E c % 3 QE’ :‘33 E . % ]
MozayJieii 1 TeM 5| 5|8 & E i 2 5 = 8| & E g 5 4
Q g 2| g 894 J| < = =) e 39 H\
M Z S5 s B § = ] < = < g 8 = ¢
5} = ol & 9 @& ) [ o, o 9 m 9
= | o & 4 = S M o o " = g
g1 gl 293 g1 29 89
Bl 2| 8 | B =l 5] 8 =
Tema 1. [lapannenusm. 8 2 2| 4 925 | 0.25 1 8
OCHOBHBIE TTOHATHSA
Tema 2. Ilapannenusm Ha
P 18 | 2 4| 12 17,25 | 0,25 1| 16
YPOBHE MPOIECCOB
Tema 3. CuaxpoHuzamus
p H 16 | 2 4110 16,25 | 0,25 1| 15
IIOTOKOB
Tema 4. IlapannensHble
P 22 | 2 6 | 14 21,25 | 0,25 1| 20
Beruncienns Ha GPU
Hmozo
no cooeprcamenbHOMy 64 | 8 16 | 40 64 1 4 | 59
Mmooy 1

Copep:xareJibHbIIA MOTYJIb 2

KoanuecTBO 4acoB

QOunas popma o0yueHust 3aounas popma oOyueHust
B T.4. B T.U.
Ha3Bauus comep:KaTeTbHBIX el g E 5 o g E N 5
o q q q
MO/yJIeil u TeM ol = | B &/ 388 2 5| 8| 2|28 3¢
5} S O ) & I »49 o S| O o = g > 4
Q = gloEal 89 Y o = =) = 39 Y9
/M & Sl s8] 29 =9 = > = < g 8 = ¢
O = ol o 9 82 9 O = Q. 5 9 m 1
= 2| o] &4 E ¢ = X o S " =y
O S 4 H 1 < O S o H 4
o < < es) e < < es)
ElR| S = = 5 S =
Tema 5. Monenn
pacmpeeeHHbIX 32 | 4 6 | 22 36,5 | 0,5 1 35
Berauciennii MapReduce
Tema 6. CepBurchl oOMeHa
P 30 | 2 6 | 22 255 0,5 1| 24
COOOIIEHUSIMU
Hmozo
no cooepicamenbHOMy 62 | 6 12| 44 62 | 1 2 | 59
Mmooy 2

6. JEKIIMOHHBIX, IPAKTUYECKHUX U JIABOPATOPHBIX 3AHATUM



TeMBI JJeKIIMOHHBIX 3aHATHH

No Konuuecmeo
wn Ha3zeanue memoi 4aCOs
1 [[Mapannenu3m. OCHOBHBIC MOHATHS. MHOTOMOTOYHOCTh M aCHHXPOHHOCTb 2
2 [[Tapamnenusm Ha yposHe npoueccos. MPI. IPC 2
3 |HroaHchl CHHXpOHU3AIUH TOTOKOB 2
4 [[MapamnensHble Beruncnenus Ha GPU. CUDA 2
5 [Mogxens pacnipeneneHHbIX BerurciaeHuii MapReduce 2
6 [bubamorexu Hadoop, Spark, Hive 2
7 |CepBuchl 0OMEHa COOOIICHUSIMU 2
BCEI'O 14
TeMbl 1a00pPaTOPHBIX 3aHATHI
No Konuuecmeo
wn Ha3zeanue memoi waCos
1 |Pa3paboTka MHOTOMIOTOYHBIX MPUIIOKESHUN 6
2 [PaGora ¢ 6ubanorexoir MPI 4
3 [[Mapannensusle Berunciaenus Ha GPU. Pabora c CUDA 6
4 [Pacnpenenennsie Berurciaenust MapReduce 6
5 |CepBucer o6MeHa COOOIIEHUSIMH 6
BCEI'O 28

7. METOAUYECKHE PEKOMEHJIAIIMH 110 OPI'AHU3ALIMN CAMOCTOATEJIb-
HOU PABOTBI CTYIEHTOB

Oprasusanus caMoCTOSITeIbHON PadoThl CTYICHTOB

CamocrosiTenpHast paboTa CTyIeHTOB 1o Kypcy «llapannenbHbie METOIBI U aITOPUTMBI»
npeaycMaTpuBacT H3yYCHHE JIOTIOJHUTEILHOW TEXHHUYECKOW JIUTepaTypbl W HWHTEPHET-
HMCTOYHUKOB, PEKOMEHTyEeMbIE ITON MPOTPaMMOI; CAMOCTOSTENBHYIO pa3paboTKy alrOpuTMOB U
TEKCTOB MPOTPaMM JIA0OPATOPHBIX paboT, W3ydeHHUE JONOTHUTEIBHOTO MHCTpyMeHTapus. [Ipu
JKEJIAHUU CTYACHT MOXKET MOJATOTOBUTH pedepar Wi JOKIAJ MO OJHOW W3 MPUBEACHHBIX HUXKE
TEM:

1. O630p peanu3zaruii aCHHXPOHHOCTHU B PA3IMYHBIX S3bIKAX MPOTPAMMUPOBAHHSL.

2. bubnmmorexa OpenMP.

3. Uctopuueckuii 0630p SIMD. Texunonorun MMX, SSE, AVX.

4. Tlonynsipabie pperimBopku, ocHoBaHHbIE HAa CUDA.

5. bubnmuoreku Spark, Hive.

6. bubnuorexa MassTransit.

| Ne | Hazeanue memut Konuuecmeo




n/n uacoe

1 [[Mapamnenu3m. OcHOBHBIE TOHATHS. MHOTOMOTOYHOCTh M ACHHXPOHHOCTH 4
2 [|[Tapamnenusm Ha ypoBHe nporieccoB. MPI. IPC 12
3 |[HroaHchl CHHXpOHHU3AIMH TOTOKOB 10
4 [[Tapannenbusie Beruncaenus Ha GPU. CUDA 14
5 [Mogens pacnpenenennsix Beranciaennii MapReduce 10
6 [bubamorexu Hadoop, Spark, Hive, mrjob 12
7 |CepBucsl 0OMeHa COOOIIEHUIMU 22

BCEI'O 84

8. KOHTPOJIbHBIE BOITPOCHI K ITIPOMEXYTOYHON ATTECTALIMA

1. IMapanienu3M: OCHOBHBIE MMOHATHSI. MHOTONIOTOYHOCTh i CHHXPOHHOCTb.
2. CuHXpOHU3AIMS TTOTOKOB.

3. [Mapamienu3m Ha ypoBHe npoieccoB. bubnuoreka MPI.

4. TTapannensusie Berarcienust Ha GPU. ITnardpopma CUDA.

9. OBPA3EL] MOAYJIBHOI'O KOHTPOJIA
rOY BIIO «IOHEIKHUA HAIIMOHAJIbHbIA YHUBEPCUTET»
OU3UKO-TEXHUYECKUH (PaKyIbTET

Hanpaenenue noocomosxu:  09.04.01 Hugpopmamuxa u eviuuciumenbHas mexHuka
Macucmepckas npoepamma: Hugopmamuka u eviuuciumenvHas mexHuKka

IIpoepamma noocomosku: akademuyueckas mazucmpamypa
Cemecmp 3
Vuebnas oucyuniuna ITapannenvnvie memoowt u anzopummol

MOAYJbHASA KOHTPOJIBHAS PABOTA
BAPUAHT Nel

1. B cootBercTBHM ¢ Kiaccuukanueil GnrHa, BBIYUCIUTENIbHBIE CUCTEMBI ACTATCS Ha!
a) SIMD, CUDA, MPI, MT
6) SIMD, MIMD, CUDA, MUDA
B) SIMD, MISD, SISD, MIMD
r) MPI, SPI, SIMD, MIMD

2. MPl-xoMMyHHKaTOp 1O YMOJYaHHUIO HA3bIBACTCS:
a) MPI_DEF_COMM
0) DEFAULT_COMMUNICATOR
B) COMM_WORLD
r) MPI_COMM_WORLD

3. Korna ¢pynkuus MPI_recv Bo3Bpamiaer ynpasieHnue?
a) 1mocye NpuOBITUS COOOIIEHUS, 0KHIaeMOoro (pyHKIueH
0) HUKOT 14
B) cpa3y
T') CIIyCTs BpeMsi, YKa3aHHOE B mapaMerpe QpyHKIuu
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4. Bo cKoJIbKO pa3 ObICTpEE BBITTOJIHUTCS TPOrpamMma, B COOTBETCTBUHM C 3aKOHOM AM1alia, ¢ 0JIeH
MOCIIeI0BaTENbHBIX BeIUMCIeHUH 25% npu ucnonszoBanuu 10 mpomeccopon?

a) 10

6) 3,077

B) 9,174

r) 2,174

5. Kommunsitopom CUDA siBiisieTcs mpuiioskeHue:
a) nvcc.exe
0) cu.exe

B) gpgpu.exe
r) mpicc.exe

6. Hannmmre Ha 11000M sI3bIKE MMPOrpPaMMHUPOBAHUS MIPUIIOKEHHE ¢ 2 TTOTOKaMu. [lepBbIii moTOK
reHepupyeT ciaydaitHeie yncna B auana3zone ot 0 7o 1000000 ¢ nepuoauunocteio 20 mc. Bropoi
IOTOK OKH/IaeT CUTYalluH, KOTJa B IIEPBOM MOTOKE OyzeT crenepuposano uucio ot 0 1o 100. B
9TOM Cllydae BTOPOH NOTOK HAYMHACT IPHUHHUMATh OT MEPBOIO0 OYEPEIHOE CTEHEPUPOBAHHOE
YHCJIO U BBIBOAMUTH €70 HA KOHCOJIb,  IEPBBIM OTOK JTOJIKEH TAKXKE Ha4aTh BBIBOJUTH HA KOHCOJIb
coobmienne «New number!» mocie ka0 reHepanuyu HOBOTO umcia. Eciiu Bo BTOpOi MOTOK
OIISITh NMPUILIIO YKciIo B quana3one ot 0 1o 100, mepBblil MOTOK 10JIKEH MEPECTATh TEHEPUPOBAThH
yucia ¥ kJ1aTh, I0Ka BTOPOM IOTOK HE BBIBEJET Ha KOHCOJIb coobmeHne «OK» nocie cekyHIHOro
npoctos. Jlanee MOTOKU MEePEeBOAATCS B HCXOJHOE COCTOSTHHE 3a1auu (IIEPBbIi MOTOK TeHepupyeT
yucia 0e3 BhIBOJIa Ha KOHCOJIb, BTOpO# — oxkumaet uyucio oT 0 1o 100) u anroput™ moBTOPSIETCH.

VYTBepxIeHOo Ha 3aceJaHuU Kadeaphl KOMIBIOTEPHBIX TEXHOJIOTHH,
poTOKOI Ne OT « » 20 1.

3aBenyromuit kadeapoit
[IpenonaBarens

Kputepuu oneHuBaHus MO1y/JbHOT0 KOHTPOJISI

Homep 3a0anusn Koauuecmeo oannos

1 2

2

3 2

4 2

5) 2

6 15

Bcezo 25

10 . OBPA3EILl 95K3AMEHAIIMOHHOI'O BUJIETA

DK3aME€H He MPEeayCMOTPEH NPOrpaMMO.
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8

. OBPA3EIL] TECTOBOI'O 3ATAHIMA

1. B cooTBercTBHHM ¢ Kinaccudukamnueit OirHa, BEIMUCIUTEIbHBIE CUCTEMBI JISATCS Ha!
a) SIMD, CUDA, MPI, MT
6) SIMD, MIMD, CUDA, MUDA
B) SIMD, MISD, SISD, MIMD
r) MPI, SPI, SIMD, MIMD

2. MPl-koMMyHUKATOp TIO YMOJTYaHHUIO HA3bIBACTCS:
a) MPI_DEF_COMM
0) DEFAULT_COMMUNICATOR
B) COMM_WORLD
r) MPI_COMM_WORLD

12. KPUTEPUUM OLIEHMBAHU A

ITo xypcy mpenmnonaraercsi MpoBeACHUE MTPOMEKYTOUHOM aTTeCTalluy B BUJE MOJIYJIHHOTO
KOHTPOJIS, BHITIOJHEHUE Ta00paTOPHBIX padoT.

Pacnpeodenenue d6annos, Komopoie MoZym noay4ums CHyOeHnbl

C BO3MOXHOCTBIO ITOBTOPHOM CAa4M IIPU YCIIOBUU
00s13aTeIbHOTO HAOOpa TOTIOTHUTEIIbHBIX 0aJIJIOB

6 npoyecce uzyueHus OUCYUNIUHbBL
CopnepxatenbHblii Moaynb Nel CopnepxarenbHblii MOaysb Ne2
JlaGopaTopHbie Mox. [Bcero|  JlaGopatopHble Bceero Beero
paboTeL koHTp.| C.M. paboTeL C.M.
Nel | Ne2 Ne3  |paGoral Nol No4 Nob Ne2
Maxe 10 |10 | 15 | 25 | 60 | 20 20 40 100
aJl1
LlIxana coomeemcmeusn 6ani06 HAYUOHATLHOU WIKATle
Onenka Ounenka mo OneHka 1o rocy1apcTBeHHOM HIKaJIe Ounenka no
no mkaJje | 100-6anabHoi (3x3ameH, Tu(depeHINPOBAHHBIN 3a4€T) rocyJ1apcTBeHHOM
ECTS HIKaJIe HIKaJIe (3a4eT)
A 90-100 5 (OTIMYHO) 3a4TEHO
B 80-89 4 (xopor1io) 3a4TEHO
C 75-79 4 (xopor1o) 3a4TECHO
D 70-74 3 (YIOBJIETBOPUTEIHHO) 3a4TEHO
E 60-69 3 (YIOBIIETBOPHUTETHHO) 3a4TEHO
FX 35-59 2 (HeyIOBIIETBOPUTEIIHHO) HE 3a4TEHO
C BO3MOXXHOCTBIO ITOBTOPHOM CHAYU
F 0-34 2 (HeyOBIIETBOPUTEIIHHO) HE 3a4TEHO

OrieHka 3a OBJIaJICHHE Kypca BHICTABIISIETCS IO CIICAYIOIIUM KPUTEPUSIM:
— OLIeHKY «OTJIMYHO» 3aCTYKMBAET CTYAECHT, KOTOPBI OOHAPYXHI TITyOOKHE 3HAHUS MTPH
OTBETaX Ha TEOPETHUYECCKUE BOMPOCHI IT0 TEMaM Kypca, a TAKXKE BBITIOIHUII IIPAKTHYECKUE 33 [aHUs
B TIOJTHOM 00bEMe 1 Habpai 6omee 90 Gayos.
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— O1IeHKY «XOpOILI0Y» 3aCIyUBAET CTYACHT, CIEIaBIINNA OMIMOKH B TEOPETUUECKUX WIIH

NPAaKTUYECKUX OTBETAX, KOTOPBIE MOTYT ObITh MHTEPIPETUPOBAHBI KaK MAJIOCYIIECTBEHHBIE IS
BOITPOCOB, KOTOPBIE paccMaTpuBaIiCh. CTyIEHT JOJDKEH HaOpath Oosee 75 6aioB.

- OI_IGHKy «YHAOBJICTBOPUTCIIBHO» 3aCIYKUBACT CTYIACHT, KOTOpBIﬁ BBITIOJIHUJI 3aJaHUA

HEIOJTHO U ¢ OMUOKaMH, HO TIpH 3TOM HaOpaut 6osiee 60 6aios.

- OHGHKy «HCYHOBJICTBOPUTCIILHO» 3aCIIy’>KUBACT CTYICHT, KOTOpBIﬁ HC BBIIIOJHUII

OOJIBIITMHCTBA TEOPETHUECKUX M MPAKTHYECKUX 3a7a4 U HaOpas MmeHee 60 6amioB.

13. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHME YUEBHOI'O [TPOLIECCA

JlekmoHHbIE 3aHATUS TPOBOJSITCS B AYAUTOPUH, OCHAILICHHON MYJIbTUMEIUNHON TEXHUKOMN

u nockoii. JlabopaTtopHble 3aHSATHS MPOBOJSITCS B KOMITBIOTEPHOM Kjacce, 000pYIOBaHHOM
KOMIThIOTEPAMH C JIMIIEH3MOHHBIM MPOTPAMMHBIM 00€CTICUeHHEM, TOCTYNOM K cetu MHTepHer,
CTOJIaMH, JOCKOM.

14. PEKOMEH/IOBAHHA JINTEPATYPA

Koa-Bo Hanuumue
Ne IK3EMILISAPOB | JIEKTPOHHOM
HaumeHoBaHue
n/n B OuOmMoTeKe BEpPCHH B
JouHY IbC
OcHognaa numepamypa
1. I'eprens, B. II. Teopuss m mnpakThka NapaieIbHBIX
BbIUUCIIeHUH : yueb. mocobue / B. II. I'eprens. - M. : 1 Jla
WNutepuer-YH-T undopm. texnonoruii : BUHOM. Jlao0.
3nanuii, 2007. - 423 c.
2. BoeBoaun, B. B. [Tapamiensubie Berancienus : Yueo.
nocoOue 1711 By30B 110 HarpasieHuto "llpuknaanas 1 Jla
Marematuka u nHpopmaruka" / B. B. BoeBogun, Bi. B.
Boesoaus. - CI16. : BXB-Ilerepoypr, 2002. - 608 c.
Jonoanumensnasn numepamypa
3. 3. Yunbsimc [lapannensHoe nporpammupoBanue Ha C++
B aetictBuM. [IpakTrka pa3pabOTKu MHOTOIOTOYHBIX - Her
nporpamm. — M.: JIMK Ilpecc, 2012. — 672c.
15. THOOPMAIIMOHHBIE PECYPCbI
1. A Comprehensive MPI Tutorial Resource. URL: https://mpitutorial.com/ (nata o6parieHus

17.03.2020 r.)

Kypc mexmmii mo CUDA. URL: https://www.nvidia.ru/object/cuda_state_university
courses_new_ru.html (mara obparmenus 17.03.2020 r.)

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

RabbitMQ tutorias. URL: https://www.rabbitmg.com/getstarted.html (mara oOpamieHwst
17.03.2020 r.).
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16. TIPOI'PAMMHOE OBECITEYHEHUE

- Microsoft Visual Studio Community 2017 wiu GoJtee MO3HUX BEPCHIA;
- MPI toolkit;

- CUDA toolkit;

- Apache Hadoop;

- RabbitMQ umu Kafka (o Beioopy crymenTa);

- Docker (mpu HEOOXOAMMOCTH).
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