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AHHOTAIUA

B kypce u3ydarorcs OCHOBBI pabOThl ¢ TEXHOJOTMSMH MapajuIeIbHOIO MPOrpaMMHPOBAHUS.
PaccmaTpuBaroTcst Takue napauienapHele nporpamMmbl, kak OpenMP u  MPI; TtexHonorun
aBToMaru3upoBaHHoro pacnapamnenusanus DVI, GPGPU (CUDA, OpenCL).

1. IEJIU U 3AJAYA OCBOEHUA YYEFHOU JUCIATIIIMHBI

[lenbto ocBoeHUs y4eOHOW IUCIMIUIMHBI SIBJISIOTCS O3HAKOMJICHHE OOYYalOUIMXCS C
MPHUHIUIIAMA U TEXHOJOTHSIMH MapajlIeIbHOTO MPOrPaMMHUPOBAHHUS, OCBOCHHE OCHOBHBIX TEXHOJIOTUH
MapajuieIbHOTO  TPOTPAMMUPOBAHHS  JUISl  JAabHEHWINIEr0 WX HWCHOJb30BAHUS IPH  PEHICHUU
pPECYpPCOEMKHX BBIYMCIUTEIBHBIX 3aJad MaTeMaTU4eckoil ¢usnku. DOopMHpPOBaHHE HABBIKOB
pa3paboOTKM W peanu3alii IMapaJIeIbHBIX AJITOPUTMOB W MPOTPaMM MJiE MHOTOIMPOIIECCOPHBIX
BeruncIuTeNbHBIX cucteM (MBC).

2. MECTO YYEBHOM JUCIHUILIMHBI B CTPYKTYPE OOII BO

JuctumuinHa o0ecreunBaeT CHEIUAIBHYI0 IOATOTOBKY Oyaymiero Marucrpa. HW3ydenwe
JUCLUIUIMHBl 0a3upyeTcsl Ha CIEAYIOIIMX MPOCIyIIaHHBIX paHee Kypcax: MaTeMaTH4YeCKUMl aHaiu3,
TEOpHUsl BEpOATHOCTEH, JMHeHHass anredpa U Teopus (YHKIMH KOMILIEKCHOTO IEPEMEHHOrO,
npakTukyM Ha OBM. OcHoOBHbIE NOJOXKEHUS Kypca BIOCIEICTBUM MOTYT OBITh MCIOJIb30BAHbI MPU
U3Y4EHHH BTOpPOM cocTaBisoniel Kypca «PemeHue 3azad  BBIYMCIUTEIBHOM MaTEMaTHKU C
ucnonp3oBanueM TexHosornn CUDA», mnpu wu3ydeHuu JUCUMILIMHBL  «MaremaTtuieckoe
MOJCJIINPOBAHNE C MCHOJIB30BAHUEM IIAKETOB MPUKIAJHBIX IIpOrpamMm», MPH MOJEIUPOBAHUU
Pa3IMYHbIX (PU3NYECKUX, XUMHUUECKUX U JPYTUX IpoueccoB. Takxke, MOTydeHHbIE YMEHMSI, HABBIKH U
3HAHUS HEOOXOMMBI JUIsl YCIIEITHOTO BBIIOJIHEHUSI HAyYHO—UCCIIE0BATENbCKON pabOTHI.

3. O®OPMUPYEMBIE KOMIIETEHIIUA U IIVTAHUPYEMBIE PE3YJIbTATBI
OBYYEHUA

YHuBepcanbHble U(WiIH) o0enpopeccuOHANbHbIE KOMITIETEHIINU:
Kon n HanmeHnoBaHue koMrieTeHITMM Kol 1 HAaMMEHOBaHWE MHIUKATOPA TOCTHIKEHUS

KOMIIETEHINH
VYKII-1 [2] — CriocobeH pemiath 3-VKII-1 [2] — 3HaTh coBpeMeHHbIC IUPPOBBIC TEXHOIOTHH,
UCCIIeI0BaTEIbCKUE, HAYYHO- MCITIOJIb3yEMbIE JIJISl BBICTPAaUBAHHUSI ICIOBO KOMMYHHKAIIUU U
TEXHUYECKHE U MIPON3BOICTBEHHBIE OpTaHU3aIH WHANBHIYATbHON W KOMaHIHOH paboThI

3a/1a4 B YCIIOBUSIX VY-VKII-1 [2] — YMmeTh noa0upath HanboJiee pesicBaHTHBIC
HEOIPEICIIEHHOCTH, B TOM YHCIIe UG POBBIC PEIICHUS IS IOCTHKEHUS TIOCTABIICHHBIX TEJIeH 1
BBICTPANUBATh JICTIOBYIO 3aJa4, B TOM YHCJIE B YCIOBHIX HEONPEAECICHHOCTH

KOMMYHUKAIUIO U OPTaHU30BbIBATH B-VKII-1 [2] — Biaagets HaBbIKAMU peIieHUs

paboTy KOMaH/IbI C UCTIOIB30BAHUEM  HCCIIEOBATENIbCKUX, HAYYHO-TEXHUUECKUX U

M(POBBIX PECYPCOB U TEXHOJIOTHM B MPOM3BOACTBEHHBIX 3a/1a4 C UCIOJb30BaHNEM IIU(POBBIX
udpoBoi cpene TEXHOJIOTHA




[TpodeccnonaibHbIe KOMIETEHIIMM B COOTBECTBHHM C 3ajadaMH W OOBeKkTamH (00JacTsiMu

3HaHUI ) TPOPECCUOHATBLHOMN 1eATEIbHOCTH:

3agaua

npodeccuoHaIbLHO
H J1eTeJILHOCTH

(GI11)

O0BeKT UJIu 00J1aCTh
3HAHUSA

Kon u HammeHoBaHue
npodeccuoHaIbLHOM
KOMIIeTEHIUM;
OcHoBaHue
(npodeccuoHAIBHBIN
cranaapr-I1C, ananu3
onbITA)

Koa n naumenoBanue
HHIMKATOpPA
AOCTHKEHUS
npogdeccuoHaIbLHOM
KOMIIeTeHIIH T

Pa3paborka u
BHEJIPEHUE
HAYKOEMKOT'0
POrpaMMHOTO
obecrieueHusl.

HAy4YHO-HCCIT
MaremMaTruueckoe
obecneyenne
IPOTPaMMHBIX
KOMIIJIIEKCOB,
MaTeMaTU4YeCKue
AJITOPUTMBI,
COBPEMEHHBIC SI3BIKH,
METOJIbI U TEXHOJIOTUH
IPOrPaMMHUPOBAHUS,
BBICOKOITPOU3BOIUTEIIHHBI
€ BBIYUCIIUTEIbHBIE
PECYpCHI U KJIACTEPHI,
CUCTEMBI cOOpa, aHAIIN3a
1 00pabOTKHU TaHHBIX,

€10BaTEILCKUI

ITK-2 [1] - cniocoben k
paszpaboTke u
BHEIPECHUIO
HAYKOEMKOTO
MIPOrPAMMHOTO
obecrieueHus,
CIIOCOOCTBYIONIETO
PEIICHHIO TTePEIOBBIX
3a/1a4 HaAyKH U TEXHUKA
Ha OCHOBE
COBPEMEHHBIX
MaTeMaTHYECKUX
METOJIOB ¥ aJITOPUTMOB

METOJIUKH U TIOJIXOIBI K Ocnosanue:
pa3paboTKe [TpodeccnonanbHbIM
IIPOrPaMMHOT0 cranzapt: 06.001,
o0ecreyeHusl. 06.017
MHHOBAIIMOHHEIN

3-T11K-2[1] - 3naTb
TEKYIIEee MOJIOKCHHE
COBPEMEHHBIX HAYIHBIX
JIOCTYDKEHUH,
COBPEMEHHBIC
MaTeMaTHYECKUE
METOJIBI U AJITOPUTMBI
JUTSL pa3paboTKu
HAyYKOEMKOT'O
IPOTPaMMHOTO
oOecIieueHus. ;
V-IIK-2[1] - Y™meTh
IPUMEHSTh
COBpPEMECHHBIC
MaTeMaTHYECKUE
METOJIbI M AJITOPUTMBI
JUTSL pa3paboTKu
HAyYKOEMKOT'0
MIPOrPaMMHOTO
obecrieueHus. ;
B-TIK-2[1] - Bnagers
HaBBIKAMU pa3pabOTKH
Y BHEPCHUS
HAyYKOEMKOT'O
MIPOTrPAMMHOTO
obecrieyeHus.

ONITHMU3AIHS 1
s¢dexkTuBHOE
UCIIOJIb30BaHUE
MaTepualioB,
o0opynoBaHus,

COOTBETCTBYIOIIIHUX

METOJIOB

MaATEMAaTHYCCKOIo n

¢duznveckoro

MOACIINPOBAHUA
IMPOU3BOJACTBCHHO-
TEXHOJIOTHYECCKHUX

IIPOLIECCOB U
XapaKTEPUCTUK
TEXHUYECKHUX

00BEKTHI TEXHHUKH,
TEXHOJIOTHH 1
TIPOM3BOJICTBA

ITK-4 [2] - Criocoben
HaXOAUTh OIITUMAJIBHBIC
peIIeHHsI IPH CO3aHUU
MPOJYKIIAH C YYETOM
TpeOOBaHUI KauecTBa,
CTOUMOCTH, CPOKOB
HCIIOJTHEHUS,
KOHKYPEHTOCTIOCOOHOCT
1 1 0€30IIaCHOCTH
KNU3HCACATCIIBHOCTHN

Ocnosanue:
[IpodeccronanbHbIit
crannapt: 40.008,
40.010

3-T11K-4[2] - 3uaTh
OCHOBHBIE METOJTBI U
HPUHIUIBI HAX0XKICHUS
ONTUMAJIbHBIX PEIICHUN
IIPU CO3/IaHUH
MPOAYKITUH C yIETOM
TpeOoBaHUil KauecTBa,
CTOUMOCTH, CPOKOB
WCTIOJHEHUS,
KOHKYPEHTOCTIOCOOHOCT
1 1 0€30MacHOCTH
KHU3HEEATSIFHOCTH. ;
V-TIK-4[2] - Y™meTh
HaXOJUTh ONTHMAJIHHBIE
pelIeHwsl IPH CO3TaHUU




YCTPOWCTB U
00BEKTOB, BKIIIOYAs
HCIIOJIb30BaHUE
AJITOPUTMOB U
porpaMm pacdera
UX MapaMeTpoB

Y OCBOEHUU HOBOU
MPOAYKIUH U
TEXHOJIOTHUH,
pa3pabarsiBaTh

3¢ exTUBHYIO
CTPATETHIO C YIETOM
TpeOOBaHUil KauecTBa,
CTOMMOCTH, CPOKOB
VCTIOJTHEHHS,
KOHKYPEHTOCIIOCOOHOCT
U ¥ 0€30MacHOCTH
KU3HECATCILHOCTH. ;
B-I1K-4[2] - Baanets
HaBBIKaMU HaXOXKJICHUS
ONTUMAIILHBIX PEIICHHH
JUTSL CO3TIAHMS 1
OCBOCHHUS HOBOM
IPOAYKIIHH C yIETOM
TpeOOBaHUi1 KauecTBa,
CTOMMOCTH, CPOKOB
UCIIOJTHEHHS,
KOHKYPEHTOCIIOCOOHOCT
U 1 0€30MaCHOCTH
KU3HECATCIIEHOCTH

Pa3paborka
ApPXUTEKTYPHI,
AITOPUTMHUYCCKUX U
MIPOTPaMMHBIX
peleHuit
MPOrPaMMHOTO
oOecrieueHus Ha
OCHOBE
TEXHUYECKOTO
3aJlaHusl, B TOM
Yucie pa3padoTka u
UCCIIEIOBaHHE
QJIITOPUTMOB,
BBIYHCITUTENbHBIX
MOJIEIIEW U MOJieneit
TAHHBIX IS
pcairsan HOBBIX

HpOI/I3BOI[CTBeHHO'TeXHOHOFI/I‘IeCKI/Iﬁ

[IpukitaHbIe UHTEPHET-
TEXHOJIOTHH; SI3bIKU
POrPaMMHUPOBAHHS;
AITOPUTMBI, OMOTNOTEKH
Y TIAKETHI TTPOTPAMM,
MPOJYKTHI CHCTEMHOTO U
MIPHUKJIATHOTO
MPOrPaMMHOTO
o0ecIeYeHns; CHCTEMHOE
U TIPUKIIATHOE
IPOrPaMMHOE
obOecrieueHue;
TEXHUYECKAs
JIOKYMEHTAIHUS;
MaTeMaTHYECKHUE U
BBIUHCITUTENbHBIC
AITOPUTMBI.

ITK-6 [1] - cocoben k
MPOSKTUPOBAHUIO U
pa3zpaboTke
HAYKOEMKOTO
IIPOrPaMMHOI0
obecrniedeHurs Ha OCHOBE
TEXHUYECKOTO 3aIaHuUs

OcHosanue:
[IpodeccronanbHbIit
craugapt: 06.001,
06.003, 06.017

3-T11K-6[1] - 3uathb
OCHOBHBIE LIETIN U
3a1aun
POCKTHUPOBAHUS U
pa3paboTku
HAYKOEMKOTO
MIPOrPaMMHOTO
oOecrneueHNs Ha OCHOBE
TEXHUYECKOTO 3aJIaHMUs.

V-IIK-6[1] - Ymets
pa3pabaTbIBaTh
HayKOEMKOE
IpOrpaMMHOE
oOecrnieyeHre Ha OCHOBE

TEXHHYECKOTO 3aJaHusl.;
B-TIK-6[1] - Bnagers

IEJIOCTHBIX HaBBIKAMHU Pa3pabOTKU
IPOrPaMMHBIX 1 TIPOEKTUPOBAHUS
KOMILIEKCOB MJIH X HAYKOEMKOTO
OTIEIBHBIX MIPOrPaMMHOTO
JJIEMEHTOB obecrieueHHs Ha OCHOBE
TEXHUYIECKOTO 3a/IaHHSL.
pa3paboTka MOJIeJTH, METOIbI 1 ITK-9 [2] - CriocobOen 3-I1K-9[2] - 3narth
MaTeMaTHYECKUX cpeacTBa MIPOBOJIUTH OCHOBHBIE METO/IbI 1
MoJIeIeH, (byHIaMEHTABHBIX U MaTeMaTHYECKOE U MIPUHITUTIBI
TEXHOJIOTHH JIst MPUKIIATHBIX KOMITBIOTEPHOE MaTeMaTHYECKOTO U




peeHHs
WHXCHEPHBIX,
TEXHUYCCKHX U
UH(OPMAITMOHHBIX
3ama4

HUCCIENOBAaHUN U
pa3paboTok B 00acTH
MaTeMaTHKH, GU3HKH U
JPYTUX €CTECTBEHHBIX U
COLIMAIBHO-
YKOHOMHYECKUX HAYK IO
npopWISIM IPEAMETHOU
ACATCIIBHOCTH B HAYKC,
TEXHUKE, TEXHOJIOTHUSX, a
TaKxke B cepax
HAYKOEMKOTO
IPOM3BOJICTBA,
yIpaBJICHUs 1 OU3HECa

MOJICTTUPOBAHUE
00BEKTOB, CHCTEM,
MIPOLIECCOB M SIBJICHUH B
n30paHHON MpeaAMETHON
obiactu

Ocnosanue:
[IpodeccrnonanbHbIi
crannapt: 06.001

KOMIIBIOTEPHOTO
MOJICTTUPOBAHUS
00BEKTOB, CUCTEM,
MPOLIECCOB U SIBJICHUI B
n30paHHOM MpeIMEeTHON
o0acrTH. ;

V-TIK-9[2] - YmeTh
MPUMEHSTH METOBI
MaTeMaTHYECKOro U
KOMITBIOTEPHOTO
MOJICITUPOBAHHSI
00BEKTOB, CHCTEM,
TIPOIIECCOB U SIBJICHUH B
n30paHHON MpeaAMETHON
obOacTu;

B-TIK-9[2] - Bnagers
HaBBIKAMU
MaTEeMaTHYECKOTO U
KOMITBFOTEPHOT'O
MOJICTTHPOBAHUS
00BEKTOB, CUCTEM,
MIPOLIECCOB U SIBJICHUI

pa3paboTKa HOBBIX
(hbUBUYECKUX U
MaTeMaTHYECKHX
METOJIOB
cepTuduKalmu u
HCIIBITAHUI
00BEKTOB TEXHUKHU
U TEXHOJIOTUU

KOHCTPYKTOPCKO
O00BEKTHI TEXHHUKH,
TEXHOJIOTHH H
MIPOU3BOJICTBA

-TE€XHOJIOTHYECKHU I
ITK-7 [2] - Criocoben
pa3palarbiBaTh U
aIalITHPOBATh
MPHUKJIAIHOE
MIPOrpaMMHOE
obecreyeHue s
HpOBeI[CHI/Iﬂ Hay‘-IHBIX
HCCIeI0OBaHUM

OcHosanue:
[TpodeccuonanbHbIM
cranaapt: 06.001

3-T11K-7[2] - 3uaThb
OCHOBHBIE METOJIUKH U
TEXHOJIOTHH pa3paboTKu
U aJianTanuu
MPHUKIIATHOTO
IPOrPaMMHOTO
oOecrnieueHus st
MPOBEJICHHS HAYYHBIX
HCCIICAOBAHUM. |
V-IIK-7[2] - Y™meTh
penIaTh TUTIOBBIC
3a/1a4u
npodecCuoHaANTbHON
NeSITeTbHOCTH C
HCIIOJIb30BaHUEM
UH(POPMALIMOHHO-
KOMMYHHKAITHOHHBIX
texHonoruit (MKT),
pa3pabaThIBaTh,
KOMOMHHUPOBAThH U
aIan THPOBATh
cymectBytomue UKT u
MIPUKJIaIHOE
MIPOrpaMMHOE
obOecrieueHue s
MPOBEICHUST HAYIHBIX
HCCIEIOBAHNM;
B-I1K-7[2] - Bnanets
HaBbIKaMU pa3padOTKH




M aJanTanuu
IPUKIATHOTO
IPOrPaMMHOTO
obecrieyeHnst I
IIPOBEJICHHS HAYIHBIX
HMCCIICIOBAHUI.

Ileparorunyeckuii
NU3alH U
peanu3anus
00pa3oBaTebHBIX
porpamm u
y4eOHBIX
JUCIUILINH, Ha
OCHOBE
COBPEMEHHBIX
MMOJIXO0B U
METOIUK B TOM
YHCIIE C
HCII0JIb30BaHUEM
MH(pOPMaIIMOHHBIX
51
KOMMYHHKAITUOHHBI
X TEXHOJIOTHH B
obnactu
IIPUKJIATHON
MaTeMaTUKU U
MH(OPMATUKH.

Pazpabotka
00pa3oBaTeNbHBIX
MIPOrPaMM BBICIIIETO
o0pa3oBaHUs U
TOTIOJTHATEIBHOTO
npodeccrnoHanIbHOT
0 00pa3oBaHus,
pa3paboTka
yueOHo-
METOINYECKIX
MaTepHaJoB 10
JTUCHIUTUITMHAM B
o0nactu
MaTeMaTHYECKUX U
KOMITBFOTEPHBIX
HayK, POBEJICHUE
JIEKIINOHHBIX,
MPAKTUYECKUX U
1ab0paTOPHBIX
3aHATHI 11O
OCHOBHBIM,
(baKyJIbTaTUBHBIM
JTUCIMILTAHAM H

eqarornyecKui

CpencrBa, TEXHOJIOTUH,
pPECypCHI U CEPBUCHI
AIIEKTPOHHOT'O O0YYEHUs
1 MOOHMJIBHOT'O O0y4YEeHUS,
NPUKJIAIHBIE UHTEPHET-
TEXHOJIOTHH.

Ilemarornueckasa
JIEATEIbHOCTh C YYETOM
crenupuKy IpeIMeTHON
obrnactu B
00pa3zoBaTeNbHBIX
OpraHu3aIusX.

ITK-9 [1] - cniocoben
UCII0JIb30BATh
COBPEMEHHBIE
UHPOPMAIMOHHBIC
TEXHOJIOTHUHU B
00pa3oBaTebHON
JCSITCIIBHOCTH

Ocnoeanue:
[TpodeccnonanpHbIM
cranzapt: 01.003

ITK-10 [1] - crtoco6en
OCYULIECTBIISATh
MOATOTOBKY U
MEePEenoAroTOBKY
KaJpoB B 00J1acTH
MIPUKIATHON
MaTEMAaTUKH U
MH(OPMALIMOHHBIX
TEXHOJIOTHI

OcHosanue:
[IpodeccrnonanbHbIit
craggapt: 01.003

3-T11K-9[1] - 3uaTb
OCHOBHBIE LIEJIH U
3a/1a4i, 0COOEHHOCTH
CoJiep>KaHus U
OpTraHu3aIN
Nearoru4eckoro
mporecca. ;
V-TIK-9[1] - YmeTh
UCIIOJIb30BATh
COBpEMEHHBIE
UH(POPMaIMOHHBIE
TEXHOJIOTHH B
o0OpazoBarenbHON
JESITENIbHOCTH.;
B-TIK-9[1] - Bnagers
HaBbIKAMU
UCTIOJIb30BaHUS
COBpPEMEHHBIX
UH(POPMAITMOHHBIX
TEXHOJIOTHI B
o0OpazoBarenbHON
JeSITeIbHOCTH.
3-T11K-10[1] - 3nath
OCHOBHBIE LIEJIH U
3a1a4i, 0COOEHHOCTH
COJIep>KaHus U
OpTraHu3aIIN
Mearoru4eckoro
mporiecca Ha OCHOBE
KOMIETEHTHOCTHOTO
MO/IX0/1a;
MICUXOJIOTHYECKHE
0COOEHHOCTH
oOyJaromuxcs;
COBpEMEHHBIC
TEXHOJIOTHH
JTMArHOCTHKY H
OIICHUBAHUS KauecTBa
00pazoBaTenbLHOTO
mpolecca; 0COOEHHOCTH
MearornIecKoro
B3aUMO/ICHCTBUS B
YCITOBUAX
W3MEHSIFOIIETOCS
00pazoBaTenbHOTO




CHeIKypcam B
obiactu
MPUKIaTHON
MaTeMaTUKU U
HH(pOpPMATHKH.

MIPOCTPAHCTBA. ;
V-TIK-10[1] - YmeTh
OpraHU30BBIBATH
o0pa3oBaTenbHO-
BOCIIUTATEIbHBIN
porecc B
U3MEHSIOIINXCS
COIIMOKYJIBTYPHBIX
YCIIOBUSIX; IPUMEHSTh
TICUXOJIOTO-
nearornyeckue 3HaHus
B pa3HBIX BUAAX
o0pa3oBaTenbHOI
JeSTEIIbHOCTH.
B-I1K-10[1] - Bnagers
HaBBIKAMH OpPTraHU3alNN
Mearoru4eckoro
nporecca JyIs
MOJITOTOBKU U
MIEPETIOATOTOBKHI
KaJpoB B 00JaCTH
MPUKIJIAHON
MaTeMaTUKH U
UH(POPMALIMOHHBIX
TEXHOJIOTU

4. CTPYKTYPA M COJEP)KAHUE YYEBHOM JUCHUILINHBI

Pa3nensl yueOHON AUCIMITIIUHBL, UX 00BEM, CPOKU U3y4eHUS U (OPMBI KOHTPOJIS:

Ne HaunmenoBanue
LI
JTUACIHUTLINHBI

pasnea yueOHOM

Henean

Jlexknumn/ Ipaxr.
(cemuHapsi )/

JlaGopaTopHbie
padoThI, yac.

O0s13aT. TEKymuii

KOHTPOJIb ((popma*,

HeJ1eJs1)

MakcnMaJdbHBIN

0aJ1 3a pazgen™*

ATTecTan s
pazaea (popma*,
HeJ1eJIs)
Nuauxkaropsl
oCBOEHMSH
KOMIIETCHIIUN

1 Cemecmp

1 IlepBsIit pa3nen

8/0/8

N
(6]

1
(00]

K1 3-T11K-2,
V-TIK-2,
B-TIK-2,
3-T11K-4,
V-T1K-4,
B-T1K-4,
3-T1K-6,
V-IIK-6,
B-T1K-6,
3-T11K-7,
V-TIK-7,
B-TIK-7,
3-T1K-9,
VY-TIK-9,




B-TTK-9,
3-TIK-9,
V-TIK-9,
B-TIK-9,
3-TIK-10,
V-TIK-10,
B-TTK-10,
3-YKII-1,
V-VKII-1,
B-VKII-1

Bropoii pazaen

9-16

8/0/8

25

KU-16

3-TIK-2,
V-TIK-2,
B-TIK-2,
3-1IK-4,
V-TIK-4,
B-TIK-4,
3-1TK-6,
V-TIK-6,
B-TIK-6,
3-T1IK-7,
V-TIK-7,
B-TIK-7,
3-11K-9,
V-TIK-9,
B-TIK-9,
3-TIK-9,
V-IK-9,
B-TIK-9,
3-11K-10,
V-TIK-10,
B-TIK-10,
3-VKII-1,
V-VKII-1,
B-VKII-1

Umoeo 3a 1 Cemecmp

16/0/16

50

KonTpoJsbHble
MeponpusTHs
Cemectp

3a

1

50

30

3-T11K-2,
V-TIK-2,
B-TIK-2,
3-11K-4,
V-TIK-4,
B-I1K-4,
3-T1K-6,
VY-TIK-6,
B-IIK-6,
3-IIK-7,
V-TIK-7,
B-TIK-7,
3-T1K-9,
V-TIK-9,
B-TIK-9,
3-T1K-9,
VY-TIK-9,




B-TIK-9,
3-TIK-10,
V-TIK-10,
B-TIK-10,
3-YKII-1,
V-VKII-1,
B-VKII-1

* — COKpallleHHOe HAaUMEHOBaHue (GOPMbI KOHTPOJIS

*

(wn) sK3aMeH

* — cyMMa MaKCHUMaJIbHbIX 0ayuioB JoJbKHA ObITh paBHa 100 3a cemecTp, BKJIOYasl 3a4eT U

Coxkpaiienre HauMeHOBaHUN (POPM TEKYILEro KOHTPOJISI U aTTECTAllUU Pa3AesioB:

Oo6o3nauenne | IloiHOe HAaMMEHOBaHUE

30 3ader ¢ OLICHKON

KN KoHTpoJIb 110 uToram

3 3auer

KAJIEHJIAPHBIN IVIAH
Henean | Tembl 3ansaTuii / Conepxxanue Jlek., | IIp./cem., | JIao.,
yac. yac. yac.
1 Cemecmp 16 0 16

1-8 IlepBbiii pa3nen 8 0 8

1 Tema 1. BBoanoe 3ansrue Bcero ayutopHbIX 4acoB
JlaeTcs KpaTkas XapaKTepUCTHKA IPeIMeETa. 1 | 0 | 1
PaccmarpuBaroTcst cucteMsl ¢ 0011el u pacnpeaeneHHON Omnunaiin
MaMSATBIO, & TAKIKE THOPHUIIHBIE CHCTEMBL. 0 I [0

2-3 Tema 2. TexHoJI0ruM Napa/uIeJIbHOTO NPOrpaMMupoBaHusa | Bcero aymTopHBIX 4acoB
MesxayHapoiHble CTaHJapThl Pa3pabOTKH MapauleabHbBIX 2 | 0 | 2
nporpamMMm: OpenMP, MPI. Texnonoruu Ownnaiin
aBTOMAaTHU3MpoBaHHOrO pacnapamnenusanus DVI. GPGPU 0 0 0
(CUDA, OpenCL) ITpumeps! HCTIONb30BAHUS.

4-5 Tema 3. MPI. Ilonapubie MexXnponeccopHbie 00MEHBI Bcero ayuTopHBIX 4acoB
CooOmienus. OCHOBHbIE NOHATHSA. JlaHHBIE B COOOIICHUH 1 2 0 |2
aTpuOyThl coobienus. [lepenaua u npuem cooOrieHuit Mmexay | OnnaiiH
oTnenpHbIMU TIpotieccamu. [lepegada u mpuem cooOIeHui ¢ 0 0 0
6noxupoBkoi. [lepenava u npuem coodueHnit 6e3
6510KMpoBKH. OTI0XKEHHBIE 3aIIPOCHl Ha B3aUMOJEICTBHE.

Tynukossie cutyanuu (deadlock).

6 Tema 4. MPI. KosiekTHBHBIEC B3aMMOJAEHCTBHA Bcero ay1uTopHbIX 4acoB
NPOLECCOB. 1 ] 0 ] 1
KonnektuBnbie onepannun. OCHOBHbIE MOHATHS. bapbepHas Ounaiin
cuaxponusauus. lllupokosemarenbHbIi 00OMeH. C6op 0 0 0
nauHbIX. Pacceuika. COop mtst Becex mporeccoB. DyHkius «all-
to-all», «Scatter» u «Gather». I'nobanbHble oneparyu
PEAYKIIHUH.

7-8 Tema 5. OpenMP Bcero aynutopHsix 4acoB

OCHOBBI NTapaJlJIeIbHOT0 IPOrpaMMUPOBAHUS C
ucnonbs3oBanueM OpenMP. [lpaBuna npuMeHEHHs JTUPEKTUB

2 [0 |2

Onnaiiy




OpenMP. BuauMocTh JaHHBIX U KOPPEKTHOCTD JOCTYIA K 0 0 0
JTaHHBIM
9-16 Bropoii paznen 8 0 8
9-15 Tema 6. [1apajteTbHbIE AJTOPUTMBI. Bcero aynutopHbIX 4yacoB
[TapanienpHble alrOPUTMBbI PELIEHUS CUCTEM JIMHEHHBIX 8 0 |8
anreOpandeckux ypaBHEHUH METOIaMH MTPOCTON utepauuu 1 | OniaiiH
lNaycca-3eiiaens, yMHOKEHUE MaTPULI, TapasuiebHas 0 0 0
penykiwst, OnieHka 3(h(HEeKTUBHOCTH pa3IMYHBIX CIOCOOOB
pean3alum JaHHbIX AJITOPUTMOB.

CokpallieHHbIe HAUMEHOBAHUSI OHJIAMH OIIINN:

Oo6o3nauenue | [losiHOe HanMeHOBaHME

OK DJIEKTPOHHBIN KypC

IIM [TosTHOTEKCTOBBIN MaTepuan

11JI ITonmHOTEKCTOBBIE TEKIINHU

BM Buneo-marepuansl

AM Ayamno-marepuansl

IIp3 IIpe3eHTanuu

T TecThl

5CM DJIEKTPOHHBIE CITPaBOYHBIE MaTEpUaIbl
NC WHTepakTUBHBIN CalT

TEMbBI JIABOPATOPHBIX PABOT

Henean | Tembl 3ansTuii / Conepxxanue

1 Cemecmp

IIporpes Alltoallv

[TapannenpHas peanu3anus NOCAEA0BATEIbHOIO AITOPUTMA PELIEHHS] IBYMEPHOTO
ypaBHEHHMS TEIIONPOBOAHOCTU MeTo10M SkoOu ¢ ucnonb3oBanueM ¢pynxiuun MPI Send u
MPI_Recv

IIporpes OpenMP
[TapannenbHas peanu3anus MOCIEA0BATEILHOIO AJITOPUTMA PELIEHUS IBYMEPHOTO
ypaBHEHHMs TEIJIONPOBOAHOCTU MeTo10M SIKoOu ¢ ucnosnb3oBanuem o6ubdanorexku OpenMP

Mporpes MPI+OpenMP
I'uGpuHas napamenbHas peaau3aus Mocie0BaTeIbHOr0 alrOPUTMa peIIeHHUs
JBYMEPHOTO YpaBHEHHsI TEIUIOTIPOBOJHOCTH METOAOM SIKOOHM C MCIIOIb30BaHHEM
6ubmorek MPI+OpenMP

IIporonka
[TapamtenpHas peanusanys alropuTMa pelIeHHs IByMEPHOTIO YPaBHEHUS
TEIIONPOBOJHOCTH METOJOM MPOAOJIBHO NONEPEYHON NPOrOHKHU

S. OBPA3OBATEJIBHBIE TEXHOJIOT'UHA

Ilogaua wmarepuama CONPOBOXKIAETCA NPUMEPAMH MOJEIBHBIX U  IMPOU3BOJCTBEHHBIX
INPUKIAAHBIX 33a1a4. CllylnaTenu NOJy4aroT ONBIT pa3pabOTKU pean3alluy U aHaIu3a MapajlesIbHbIX
anroputMoB. Hamucanuele B mpolecce OOy4YyeHHUS MPUKIAAHBIE IPOTPAMMbl TECTUPYIOTCS Ha
paznumuHbix MBC KoJuleKTMBHOrO J1ocTyna B yAajleHHOM pexume. CpaBHEHHE PE3ysbTaTOB TaKUX




TECTOB TO3BOJISICT IMPOBOJAMTH ONTHMHU3AIMIO MPOrPAMMHOIO KOJa JIJIsl TOBBIIMICHHS — €ro
OBICTPOICHCTBHS.

Bonbiiioe BHUMaHHE YACISCTCS CAMOCTOSATENBbHOM padoTe crymeHToB. IToMck HEOOXO0auMMOM
uHpopmaiuu B cetd MHTEpHET.

6. ®OH/JI OHEHOYHbLIX CPEJACTB

@DOH/JT OLIEHOYHBIX CPEACTB IO JUCHUIUIMHE 00ECIeUUBaET MPOBEPKY OCBOCHUS TIIAHUPYEMBIX
pe3ynbTaToB oOyueHus: (KOMIETEHIMH M MX WHIMKATOPOB) MOCPEICTBOM MEPONPUATHUN TEKYIIETro,
PYOEXKHOTO U IPOMEXKYTOUYHOTO KOHTPOJIS IO JUCLMILIUHE.

Cs3p Mexay GOpMUPYEMBIMH KOMIIETEHUUSMU W (OpMaMU KOHTPOJSI HMX OCBOCHHS
IpeCTaBJIeHa B CleAyIOIeH Tabnuie:

KOMlIeTeHIII/IH I/IH)II/IKaTOPLI OCBOCHUHA ATTeCTaII]/IOHH()e MeponpnﬂTne
(KII 1)
TK-10 3-ITK-10 30, KU-8, KI1-16
V-TIK-10 30, KU-8, KI-16
B-TIK-10 30, KU-8, KI-16
TIK-2 3-TTK-2 30, KU-8, KI1-16
V-TIK-2 30, KU-8, KI-16
B-TIK-2 30, KI-8, KI-16
TIK-6 3-1TK-6 30, KU-8, KI-16
V-ITK-6 30, KI-8, KI-16
B-TIK-6 30, KU-8, KI-16
TIK-9 3-1TK-9 30, KU-8, K1-16
V-ITK-9 30, KI-8, KI-16
B-TIK-9 30, KU-8, KI-16
VKII-1 3-VKII-1 30, KU-8, KI1-16
V-YKII-1 30, KU-8, KI1-16
B-VKII-1 30, KI-8, KI-16
TIK-4 3-1TK-4 30, KU-8, KI-16
V-TIK-4 30, KU-8, K-16
B-TIK-4 30, KI-8, KI-16
TK-7 3-1TK-7 30, KU-8, KI-16
V-TIK-7 30, K1-8, KI-16
B-TIK-7 30, KU-8, K-16
TIK-9 3-1TK-9 30, KU-8, KI1-16
V-TTK-9 30, K1-8, KI-16
B-TIK-9 30, KU-8, KI-16

IIka/bl oeHKH 00pa3oBaTeNbHbBIX 10CTHKEHUH

[Ilkama KaXxa0ro KOHTPOJIBHOTO MEPONPHUATHS JIEKHUT B mpenenax oT 0 A0 yCTaHOBJIEHHOIO
MaKCHMAaJILHOTO 0ajijia BKIIOYHUTENILHO. MToroBas arrectamus o AUCHUILUIMHE oneHuBaercs no 100-
OayUTHbHOM IIKaJe U MPEACTaBIseT co00il cymMmmMy 0aioB, 3apa00TaHHBIX CTYIEHTOM IPU BBIMOJTHEHUU
3aJJaHU{ B paMKaX TEKYIIETO U MPOMEKYTOUHOTO KOHTPOJIS.

HToroBas olieHKa BBICTABISETCSI B COOTBETCTBUHU CO CJ'IC,E[y}OIJ_Ieﬁ IIKAJIOMN:

| Cymma GamnoB | Onenxa mo 4-ex | Ouenka | Tpe6oBanms K YPOBHIO OCBOCHHIO




OAUILHOM ILIKAJIE

ECTS

y4eOHOM TUCIUTLINHBI

90-100 5 — «omauunoy

OI1leHKa «OTIIMYHO» BBICTABIISETCS CTYJICHTY,
€CJIH OH NTYOOKO M IMTPOYHO YCBOMII
MPOrPaMMHBINA MaTepHUall, HCUCPITBIBAIOIIIE,
MOCJIEIOBATENLHO, YETKO W JIOTHIECKU
CTpOIHO €ro U3Jaraer, yMeeT TECHO
YBSI3BIBATH TEOPHUIO C TIPAKTUKOH,
UCTIONIB3YET B OTBETE MaTepHall
MOHOTpadUIECKOHN JINTEPATYPHI.

85-89

75-84

4 — «xopouwio»
70-74

65-69

3

«Y0081eMBOPUMENLHOY

60-64

O1eHKa «XOPOILIO» BHICTABISETCS CTYICHTY,
€CJIM OH TBEPZO 3HAET MaTepHall, TPaMOTHO U
0 CYIIECTBY U3JIaraer ero, He AOIyCKas
CYLIECTBEHHBIX HETOUHOCTEH B OTBETE Ha
BOIIPOC.

OreHKa «yIOBIETBOPUTEIHHOY
BBICTaBJISIETCS] CTYEHTY, €CIIH OH UMEET
3HAHUS TOJIBKO OCHOBHOI'O MaTepualla, HO He
YCBOMJI €0 JIeTale, JOIMyCKaeT HETOYHOCTH,
HEJOCTAaTOYHO MPABUIIbHEIE (DOPMYIHPOBKH,
HapylLIEHUs JJOTUUECKOMN
[IOCJIEI0BATENBHOCTH B U3JIOKEHUU
MPOrpaMMHOT0 MaTepuaia.

2 —

Hwuxe 60
KHEYO0BIEeMBOPUMENLHOY

OrneHKa «HEYIOBIECTBOPUTEIHHOY
BBICTaBJIACTCA CTYACHTY, KOTOpI)II\/'I HC 3HACT
3HAYUTEIBbHOU YaCTU IPOrPAMMHOIO
MaTepHala, JOIMyCKaeT CyIIeCTBCHHbIE
omnOku. Kak npasuio, orieHka
«HCYOOBJICTBOPUTCIILHO» CTABUTCA
CTYZAEHTaM, KOTOpbIE HE MOT'YT IIPOAOJIKHUTh
oOydenue 0e3 JOTIONHUTENHHBIX 3aHATHHA 10
COOTBETCTBYIOIIEN JUCIUILIUHE.

7. YYEBHO-METOANYECKOE U UTHOOPMALIMOHHOE OBECIIEYEHHUE

YYEBHOI JUCLUATIINHBI

OCHOBHAZ JIMTEPATYPA:

1. DU H 50 [MapannensHOE MPOrpaMMHUPOBAHUE SISl MHOTOTIPOLIECCOPHBIX BHIYMCIUTEIBHBIX CUCTEM :
, Hemutorun C., Crecuk O., Cankt-Ilerep6ypr: bXB-IlerepOypr, 2014

2. 512 K59 IIporpaMMupoBaHre YUCACHHBIX METOA0B JIMHEHHOMN alreOpsl : yueOHO-METOIUYECKOE

nocobue, Kosun P.I'., Mocksa: HUSIY MU®DU, 2010

JOIIOJTHUTEJIbHASA JINTEPATYPA:

1. 004 M 21 ITapannensHoe nporpaMMupoBaHue Ha ocHoBe TexHosoruii OpenMP, MPI, CUDA :

yaeOHoe mocodue /Tl akageMudeckoro 6akanaBpuara, Mamsisko A. A., Mocksa: FOpaiit, 2017

[MTPOT'PAMMHOE OBECITEYEHUE:

CrnenuanbHOe porpaMMHoe obecriedeHue He TpedyeTcs




LMS U UHTEPHET-PECYPCHI:
https://online.mephi.ru/

http://library.mephi.ru/

8.  MATEPHUAJIbHO-TEXHWYECKOE OBECIHEYEHME YYEBHOW
TACIATITAHBI

CnenuaibHOE MaTepHaIbHO-TEXHIMUECKOE 0OecIieueHre He Tpedyercs

9. YYEBHO-METOJUYECKHUE PEKOMEHJAIIMU JUIA CTYAEHTOB

1. IIpoBeneHNE TEKIIMOHHBIX U IPAKTUYECKUX 3aHITHH

B pamkax kypca mnpeaycMOTpPEHO IpOBeIEHUE J1abopaTOpHBIX paboT. B Hauane kaxaom
nabopaTopHOil pabOTHI KPaTKO paccKa3bIBaeTCsi HeoOXxoaumas Teopus. VCmomip3ys MpocitylIaHHBINA
MaTepHa, CTyACHThI JOJKHBI HAyYUTHCS pellaTh IOCTABJICHHBIE IIEPE] HUMU 3aa4u.

B pamkax 3aHATHH cliegyeT NpOBOAUTh AKTMBHOE OOCYXXIEHHE M aHalIu3 COBPEMEHHBIX
Hay4YHbIX pabOT, IPOBOJIUTH I'PYIIIOBOM IMOMCK OTBETOB Ha BOIPOCH BO3HUKAIOIIME Y CTYJIEHTOB IPU
IIOArOTOBKE 3aJaHUM M BO BpeMs JIEKUMOHHBIX 3aHATUH. OCHOBHOM YyNOp Ha 3aHATUAX AOJDKEH
JIeNaThCsl Ha ITOHUMAHUE M3J1araéMoro Marepuanga W yMEHHME €ro HCIOJIb30BaTh IIPU BBITOJIHECHUHU
3alaHuM.

Ha kaxzaoM 3aHATMM cllelyeT OTMeYaThb IIOCEIAeMOCTh CTYAECHTOB. Pexomenayercs He
JOIYCKaTh CTYJEHTOB A0 CAa4¥ KOHTPOJIBHBIX MEPONPUITHI PETYIAPHO NMPONYCKAIOIINX 3AHITHS.

Ha nepBom 3aHATHH HEOOXOAMMO O3HAKOMUTH CTYJEHTOB C IMPOTrpaMMOM IUCLUIUIMHBI, a
TaKXe MPeJUI0KUTh JINTepaTypy, KOTopasi MoTpedyeTcs A YCHEeIIHOTO OCBOSHHsI MaTepuaia.

2. Opranu3zanyst KOHTPOJIsI yCIIEBAEMOCTHU CTYJEHTOB

OpraHu3anus KOHTPOJISL YCIEBAEMOCTH CTYAEHTOB IPOBOAMUTCS C HCHOJIb30BaHUE (OHJIA
OLIeHOYHBIX cpencTB no gaHHou aucuuriauHe (POC). ona oneHounsix cpeacts (POC) — apnsgercs
HEOTHEMJIEMOM YacThI0 Y4€OHO-METOAMYECKOr0 KOMILUIEKCa Y4eOHON MUCIUIUIMHBI U MpeAHa3HaueH
JUIS KOHTPOJISL M OLIEHKH OOpa30BaTENbHBIX JOCTM)KEHUH 00YyYaroIIMXCsl, OCBOMBLIMX IpOrpamMmy
JTAaHHOW JUCHIUILIIUHBIL.

HpI/I MMPOBCACHUHN TCKYIICTO KOHTPOJIA YCIICBACMOCTH MO0 JUCHHUIIJIMHE UCIIOJIB3YHOTCA
- KOHTpOJIL 1O UTOram

PyOexHblii KOHTPOJIb TPOBOAWUTCA JBaXKIbl: B CEpeUHE M B KOHIIE CEMecTpa.
[IpomekyTOUHBIN KOHTPOJIb BBICTABIISIETCA HA OCHOBE 3a4eTa.

Jlns nomycka K 3a4eTy HE0OXOAMMO 3aKPBITh Ha MOJIO0XKHUTENIbHYIO OIIEHKY BCE MPEAIOKEHHBIE
B paMKax TEKYILIEro KOHTPOJIS 3aJaHusl.

10.  YYEBHO-METOJWYECKHUE PEKOMEHJIALINM JIJISI IPENOJABATEJIEN

1. HpOBe,Z[CHI/IC JICKIIUOHHBIX U MPAKTUICCKUX 3aHATHI



B pamkax Kypca mpemaycMOTpeHO NpoBeAeHHe TabopaTOpHBIX padoT. B Havane kaxmom
nmabopatopHOi pabOTHl KpAaTKO paccKa3bIBaeTcs HeoOxoaumasi Teopus. VCmonb3ys mpociymaHHBIH
MaTepHall, CTYICHThI TOJKHBI HAYyUYUThCS PELIaTh MOCTABICHHBIC TIEPE/l HUMH 3a/Ia4H.

B pamkax 3aHsATHI CleqyeT MPOBOAWTh AKTUBHOE OOCYXKICHHE W aHaJU3 COBPEMCHHBIX
HAYYHBIX pabOT, MPOBOIUTH IPYIIIOBOM IMOMCK OTBETOB HA BOIPOCH BO3HUKAIOIIKME Y CTYICHTOB MPHU
MOJITOTOBKE 3aJlaHUii M BO BpeMs JICKIIMOHHBIX 3aHATHHA. OCHOBHOW yIOp Ha 3aHATHSIX JOJDKEH
JenaThCcs Ha TIOHUMAaHME W3JIaracMoro MaTepuayia U YMEHHE €ro HCIIOJIb30BaTh IPU BBITTOJTHCHHH
3aJaHUH.

Ha kaxmoM 3aHATHU CJeIyeT OTMeuaTh IOCEIIaeMOCTh CTYIEHTOB. PekoMeHmyercs He
JIOMYCKATh CTYACHTOB JI0 C/Ia4l KOHTPOJIbHBIX MEPOIPUATHI PETY/ISPHO MPOMYCKAIOIIUX 3aHATHS.

Ha mepBoM 3aHATHH HEOOXOJMMO O3HAKOMHUThH CTYACHTOB C MPOTPaAMMOM JHUCIUIUIAHBI, a
TaKXKe MPEUIOKUTD JINTEPATYPY, KOTOpasi MOTPeOyeTCs sl YCIESITHOTO OCBOSHHS MaTepraia.

2. Opranu3zanus KOHTPOJIs YCIIEBAEMOCTH CTYAEHTOB

Opranuzanys KOHTPOJSL YCIIEBA€MOCTH CTYJIEHTOB MPOBOAMTCA C HCIOJIb30BaHUE (HOHIA
OIICHOYHBIX cpeAcTB no gaHHoi aucturumae (POC). @onpg oneHounbix cpeacts (POC) — apisgeTcs
HEOTHEMJIEMON YacCThI0 Y4eOHO-METOAMYECKOr0 KOMILUIEKCa Y4eOHON MUCHUIUIMHBI U MpeAHa3HaueH
JUISS KOHTPOJISL W OIICHKH OOpa30BaTENbHBIX IOCTHIKCHHI OOYYArOIIMXCS, OCBOMBIINX IPOTPAMMY
MaHHOHN JUCUMIIIAHEIL.

[Tpu npoBeeHNHU TEKYLIEro KOHTPOJIS YCIIEBAEMOCTH 1O AUCLUILIIMHE UCIIOJIb3YIOTCS
- Kontposns no uroram

PY6GH(HLIﬁ KOHTPOJIb IMMPOBOAMTCA JABAXIbI: B CECPCIMHC W B KOHHLC CCEMCECTpaA.
HpOMG)KyTO‘-IHHfI KOHTPOJIb BBICTABJIACTCA HAa OCHOBC 3a4CTa.

I[J'ISI JAOITYCKa K 3a4CTy HCO6XOI[I/IMO 3aKPbITh Ha MMOJIOKUTCIBHYIO OLICHKY BCC IMPCIAJIOKCHHBIC
B paMKax TCKYUICTO KOHTPOJIA 3aJaHus.

ABTOp(BI):

JaBb110B Anekcanap AJIEeKCaHIpOBUY



