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AHHOTaNUs padoyeil NPOrpaMmMbl JUCUMILIIHHBI

JucuummuHa “TexHOIoruu mapajuienbHbIX BerarcaeHui” Bxoaut B yactb OIIOIL, dhopmupyemyro

y4acTHUKaMH 00pa30BaTENIbHBIX OTHOIICHHI, KaK TUCIUIUIHHA TT0 BEIOOPY Mo Hampasienuto 01.03.02

[TpuknagHas MmaTreMaTHKa U HHPOpPMATHKA

Hucuunnuua peanusyercs Ha (akyabTeTe MaTeMaTUKd U KOMIBIOTEPHBIX Hayk Kadeapoii
JUCKPETHON MaTeMaTUKU U UHGOPMATHKH.

ConeprkaHue OUCHMIUIMHBI OXBAaThIBAET KPYI BOIPOCOB, CBA3AHHBIX C COBPEMEHHBIMM 3HAHUSAMHU B
00J1acTH MapajuIeIbHOTIO U PaCcIPeeICHHOT0 IPOrpaMMUPOBaHHUSI.

,HI/ICI_[I/IHJ'II/IHa HaleJICHa Ha (bOpMI/IpOBaHI/Ie CICAYIOIIUX KOMHCTGHHI/Iﬁ

obmenpodeccuonanpron — OIK-3, mpodeccrnonanproii — [TK-5.

BBIITYCKHHKA:

[IpenogaBanue NUCHUIUIMHBI IPEIyCMAaTPUBAET MPOBEACHUE CIENYIOIIMX BUJIOB YUEOHBIX 3aHSTHIA:

JIEKIHH.

Pabouas nmporpamMmma AUCHUILUIMHBI HOPCAYyCMATPHUBACT HNPOBCACHUC CICAYIOMIUX BHUIO0B KOHTPOJIA

yCIIEBAEMOCTH: B (pOpPME KOHTPOIBHOHN pabOTHI M UTOTOBOI'O 3a4€Ta B KOHIIE CEMECTPA.

OObeM IUCHMIUIMHBI — 2 3aYeTHBIE €IUHHIBI, B TOM YHCIE B aKaJEMHUYECKHX dYacax MO BHUIAM
y4EOHBIX 3aHATHH:

Cemect YyeOHble 3aHATHS ®opma
P IIPOMEKYTOUHON
B TOM 9HCIIC aTTecTaIuy (3a4er,
nudhepeHIpoBaHH
KonTtakTHas paboTta 00ydaronuxcs ¢ mpernoiaBaTesieM CPC, 5| ™ im) PEHIMP
Bl 3a4YeT, 9K3aMEH
Bc W3 HUX ToM
e | Jlekuu | JlaGopatopr | Ilpaktuueck | KC | Koncymprarn | THCIC
ro u ble 3aHATHS | W€ 3aHiTHs | P un oK3aMe
H
6 72 16 26 30 3a4eT

1. Ilesin ocBOEHMSI M CHMIIJIMHbI

HGJ'IB HU3YUCHUSA TUCHUIIIINHBI «TexHomornu napauiCIbHBIX BBIUUCIICHHIY - an/I06peTeHHe

CTYACHTAMH TCOPETUUCCKHUX 3HAaHUHA " YCTOIZHHBBIX HABBIKOB HCIIOJIB30BaHUA TMApalJICIIBHOT'O

mporpaMMupOBaHUs. OcHoBHas 3aaa4a JUCHUIIIIMHBI: TIOATOTOBKA CTYACHTOB K pa60Te 1O CO3JaHHIO U

MOAACPIKKE COBPEMCHHBIX PACIIPCACIICHHBIX I/IH(bOpMaHI/IOHHI)IX CHUCTEM.

2.Mecto qucuuniuubl B cTpykrype OIIOII 6akanaBpuara

I[I/ICI_[I/IHJII/IHa “Texnonoruu mapaJlJICJIbHBIX BBIYMCIICHHI BXOOUT B 4YacCTb O6pa3OBaTC.HBHOI71

MIPOrPaMMBl,

dbopMupyeMyl0 yJaCTHUKaMH 0Opa30BaTeIbHBIX OTHOIICHHWH OakajgaBpuaTa IO

nanpasieHuto 02.03.02 u u3yyaeTcsi B COOTBETCTBHH ¢ TpaduKoM yuyeOHOro mporiecca B 6 cemectpe .




I[I/ICI_[I/IHJII/IHa JIOTUYCCKU U COACPIKATCIIbHO B3aMMOCBA3aHA C TAKUMH NUCHUIIJIMHAMH, KaK «OCcHOBBI

MPOrPaMMUPOBAHUSY, <« SI3BIKU

IIPOrPaMMUPOBAHUSY.

3. KomnereHuum oOyuaromerocs,

METOIbI

(mepeyeHb NJIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHMsI).

IPOrpaMMUPOBAHUS»,

«AJTOPUTMBI U

A3BIKH

¢popMupyemble B Ppe3yjbTaTe OCBOECHHS IHCIHUILIUHBI

1. Komnerenunu odyuamomerocs, gopMmupyembie B pe3yJibTaTe 0CBOEHUS TUCHHUILIMHBI

Kox n HaumeHnoBanue Koan IL1anupyemsle IIpoueaypa
komnerenuun u3 OINOI HAMMEHOBaHUe pe3yJabTaThl OCBOEHUS
HHINKATOPA o0yueHust
AOCTHKECHUS
KOMIIeTeHIH i
OIIK-3. CnocobeH npuMeHATh U OIIK-3.1.3naer 3Haer: VYyacrtue B
Mo (UIIMPOBATh MATEMATUYECKHE | IPUHIIMUIIBI TCOPETHICCKHUC 1abopaTOPHBIX
MOJEIIH U pELLIEHUS 3a71a4 B OCTPOEHUS OCHOBBI 3aHATUAX.
obactu nmpodecCHoHANIBHOM MaTeMaTHYECKUX HOCTPOCHHA CamocrositesnbHast
JIeATeNIbHOCTH MoJIene st MaTeMaTHICCKUX pabora ¢
pelleHus 3a/1a4 B MOAeIeH UL IPOrpaMMO¥
061ACTIH ngIeHI/ISI 3a/1a4 B MPI.
npogeccHoHaTbHOM ?ng?if;inomnbﬂoﬁ Wzyuenue
NEeSATeTbHOCTH JIEKIIMOHHOT'O
JeSATEIbHOCTH. MaTepHaa.

YMeer: onpenensitsb
LIeNTb U 3a7a4H,

a Taxke OOBEKT U
peAMET HAyYHOT O
HCCIICIOBAHUS;
Brnaneer: HaBBIKaMU
MOCTPOEHUS
MaTeMaTU4eCKHUX
MOJEIICH.




OIIK-3.2.Ymeer
MPUMEHSTH U
MOJIU(UIIPOBATH
MaTeMaTHYECKUE
MOJIENIN /TS
peleHus 3a/1a4 B
obnacTu
npodecCuoHAIbHON
JeSITeTbHOCTH

YmMmeer:
MOIUPUITIPOBATH
MaTeMaTUYECKUe
MOJIEJIH JIS
pelIeHus 3a/1a4 B
obnactu
npodeccrnoHaIbHOM
IEeITEIbHOCTH
Brnaneer: HaBBIKaMu
MOCTPOEHUS
MaTeMaTHIECKHUX
MOJIEJIEN TSI UX
COBEPIIICHCTBOBAHUS
NP PEUISHUH 3a]1a4
B o0JIacTu
npodeccuoHabHON
JIEeATEIbHOCTH

OIIK-3.3. Umeet
MPAKTUYECKUI OTBIT
COCTaBJICHUS
MaTeMaTUYeCKUX
MOJEeNen IS AJIst
pelieHus 3a1a4 B
obnactu
npodeccnoHanbHOMI
NEeATEIbHOCTH

3HAaeT: OCHOBHEIC
METOJIBI TIOCTPOCHHUS
MaTEMATHYECKHUX
MoOJeIeH. YMeeT:
COBEpIIICHCTBOBATH
HMEIOIIHECS MOIEIN
IIPU pPeIIeHUU
pa3IMYHBIX 33a4.
Bnaneer: HaBBIKaMU
MOCTPOCHUS U

Mo (DUKAITIH
MaTeEMaTHYECKHUX
3a1a4.

IIPU PEIIeHUH 3a7a4
B 00J1acTH
npodecCuoHaIbHON
JIEATEIBHOCTH




[TK-5. CnocobeH k aHanm3y

TpeOOBaHUH K MPOTPaMMHOMY

o0ecreueHnIo

IIK-5.1. 3Haer
METO/IbI aHAITK3a
BO3MOXKHOCTEH
peanu3auuu
TpeOOBaHU K

3HaeT: Ha TOCTAaTOYHO
BBICOKOM YPOBHE KYPChI
MaTeMaTHKU U
MH(POPMATUKH, a TAKXKe
COBPEMEHHBIC HANPABIICHUS
pa3BUTHsL 00pa30BaATEIIBHBIX

MIPOrPaMMHOMY .
TEXHOJIOTHA.
00ecreYeHHIO
YmMeeT: npodecCHoHaTBHO
OIICHUBATh 00BEM
Marepuaia, J0CTaTOYHOTO
JUTSL OpTaHU3alMOHHO-
METOJAMYECKOTO U YIeOHO-
METOIMYECKOTO
obecrieueHus
o0OpazoBarenbHON
IPOTPaMMBI
COOTBETCTBYIOIIETO YPOBHSI.
Bnaneer: nocrtaTouHoit
uHpopManuei o
COBPEMEHHOM COCTOSIHUU
Pa3BHUTHS Pa3THYHBIX
o0JacTeit MaTeMaTUKU U
UHPOPMATUKHU U 00
aKTyaJbHBIX BOIPOCAX
Nperno/IaBaHus MAaTeMaTHKU
1 UHPOPMATHUKH.
[IK-5.2. Ymeer 3HaeT: o01Iue BOIPOCH
WCIIOJIb30BaTh TEOPHH WHTEIUICKTYaIbHBIX
BO3MOYXHOCTH CUCTEM, Pa3IHYHBIC
CYILECTBYIOILIEH METOJIbI 00paboTKU
MPOrpaMMHO- uH(bOpMAaIH, CTIOCOOBI UX
TEXHUUYECKOH MIPOrPaMMHOM peaTi3aIiim.
ApPXUTEKTYPHI, YMeeT: mpuMeHsITh
METO/I0JIOTHUIO COBPEMEHHBIC CUCTECMHBIC
pa3paboTku IpOrpaMMHBIE CPEJICTBA,
MIPOTrPaMMHOTO TEXHOJOTHH U
obecrnieueHus u WHCTPYMEHTAIIbHBIC
TEXHOJIOTUU cpencrsa
nporpaMmMupoBanus | Biageer: oOCHOBHBIMU

METOJaMH, CIIoco0aMu 1
CpeICTBaMH MOJTYYEeHHUS,
XpaHeHHUs, IepepaboTKu
nH(popMaLuY, UMETh

HaBBIKH paboThI c
KOMITBIOTEPOM KaK
CPEICTBOM  YIPAaBJIEHUSA

uHpopmanuen

VYuyacrtue B
71a00paTOPHBIX
3aHATHUSX.
CamocTrosTenbHas
pabota ¢
IIPOrpamMMoi.
N3yuenne
JEKIIMOHHOTO
MaTepuana.




[IK-5.3. Nwmeer
MPAaKTUYECKUI
OMBIT TPOBEACHUS
OIICHKU
000CHOBaHUE
PEKOMEH1yEMBIX
peleHui

n

3HaEeT apXUTEKTypy
COBpPEMEHHBIX
BBICOKOITPOU3BOIUTENbHBIX
BBIYHCITUTEILHBIX CUCTEM
YmMeer obecrnieunBaTh
nepenavy nHbopmManuu
MEX]y TPUITOKECHUSIMHI
Bnaneer HaBbikaMu
pa3paboTKu MPOEKTHOM U
IPOrpaMMHOMN
JIOKYMEHTAI1H;
METOAMKON pa3paboTKu
aApXUTEKTYPHI,
QITOPUTMUYECKUX U
MPOrPaMMHBIX PeIeHUN
CUCTEMHOTO U
MPUKIIATHOTO
IPOrPaMMHOTO
obecrieueHus.

4. Oonem, CTPYKTYpPAa H CoAepKaHUe JUCHMILIMHBI.

4.1. O6beM AUCIUITLIMHBI COCTABISIET 2 3aUeTHBIC SMHNIBI, 72 aKaJleMIYEeCKUX Jaca.

4.2. CTpyKTypa IUCIUILIMHBL

= g Buner yue6HoM pa®oThl, BKItoyasi | POpMBI TEKYILETO
Q
Pasnen nucnuniinHel 02) 8 | CAMOCTOATEINIBHYO paboTy CTy/IEHTOB KOHTPOJIA
Ne 3 3 U TPYZIOEMKOCTb (B yacax) yCneBacMoCT!
o
/m = (no nedenam
5 ) w © .
S S & 8 E 5 cemecmpa)
(@]
= 9 2= g ‘g dopma
S s 5 & & s .
wl &8 = S .| TPOMEXYTOYHOMN
5 E 8 ol = 25
= % & Q& § = 3 aTTe-
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O 1> =S X O
Q (]
m| B cemecmpam)
Monayasb 1. [IpuHIMTIBI TOCTPOEHHSI MAPAJLIEIBHBIX BBIYHCIUTENBHBIX CHCTEM
1 Tema 1. Beegemme B |5 |1 12 |2 4 6 Omnpoc
MpEIMET. OCHOBHEBIE
TIOHSTHS U OTIPEICIICHUSI.
2 Tema 2. [IpuHiumel 5 |2 12 |4 4 4 Omnpoc
MOCTPOCHHS MAPaILIEITEHBIX
BBIYUCITUTEILHBIX CHCTEM.
3 Tema 3. Knaccuduxamus |5 |3 12 |2 4 6 ITpuem
napaiebHbIX CaMOCTOSITETIbHBIX
KOMITBIOTEPOB U CUCTEM. pabot




Hmoeo no mooynio 1: 36 8 12 16 KontponbHast
pabora
Mopnyas 2. Texnonorust OpenMP
1 Tema 1. Texnomorus Open |5 |4 12 |2 4 |4 Omnpoc
MP
2 Tema 2. IlapamrenshHbie #u| 5 |5 10 |2 4 |4 [Tpuem camocTto-
MOCJIeIOBAaTENbHBIE 001aCTH
3 Tema 3. Pactipenenenue 5 |6 19 2 4 4 [Tpuem
paboTHI CaMOCTOSITEIIbHBIX
pabor
4 Tema 4. CuaXpoHU3aIMA 5 |7 10 |2 2 |2 [Tpuem
CaMOCTOSITEITbHBIX
pabot
Hmozo no mooynio 2: 36 |8 14 |14 KonTtposnbHas
pabora
UTOI'O 72 |16 26 (30 3auer

4.3. Conep:kanue AHCUHMILIMHBI, CTPYKTYPHPOBAHHOE N0 TeMaM (pa3jaeam).
4.3.1. Conep:xanue JeKIMUOHHBIX 3AHATHI M0 JUCHUIIINHE

Moayas 1. IIpyHIMIIBI TOCTPOEHUS NAPAICIbHbIX BBIYUCINTEIbHBIX CHCTEM
Tema 1. Beenenue B npeamer. OCHOBHBIE TOHSTHSI U ONPEEIICHUS.

[lonsTne mapamienbHBIX — BbIYHMCICHMM. HeoOXoIMMOCTh  MmapasuleNbHBIX — BBIYMCICHUMN.
CrepxuBatomue GpaxTopbl. XapaKTEpUCTHKA HEOOXOAUMBIX 3HAHUN U YMEHUM.

Tema 2. HpI/IHI_[I/IHBI MOCTPOCHUA MMapaJIJICIIbHBIX BBIYUCIUTCIIBHBIX CUCTEM.

OcnoBuble Bubl DBM. ITpunnuns! pon-Helimana. Ctpykrypa TpanunmonHsix 9BM. Crnoco6sl
MOBBILIEHUS POU3BOAUTEIHHOCTH KOMITBIOTEPOB.

Tema 3. Knaccudukanuus napajienbHbIX KOMIBIOTEPOB U CUCTEM

Knaccupukanus dnunna, Xokuu, Haiinepa. BzaumocBsasp knaccuduxanmii. [lapannensusie
KOMITHIOTEPHI ¢ 001IIeH U pa3ieseHHON maMATho. [laparnienbHbie KOMITBIOTEPHI C CETEBOW CTPYKTYPOH.
XapakTepHUCTHUKa TUIIOBBIX CXEM KOMMYHUKAIIMA B MHOTOIIPOLIECCOPHBIX BHIYMCIUTENIBHBIX CUCTEMAX.
Mopnyas 2. TexnoJsioruss OpenMP
Tema 1. Texnomoruss OpenMP

Kommumsimust mporpammbsl. Mojens mnapamnenbHOW mporpaMmbl. JIupekTuBel U QyHKUIHU.
Breimmonnenue nporpammsl. 3amep BpeMenu. Tema 2. [lapanienbHblie U mocieaoBaTelbHbIE 00IACTH.

HupektuBa parallel. [lepemenHble cpenbl U BcrioMmorartenbHble ¢yHkuuu. JlupextuBa single.
JlupexTrBa master.

Tema 3. Pacnpenenenue pabotsl Ilapamtensubie nukibl. [lapamnensubie ceknuu. JlupekTuBa
workshare. 3agaun




(tasks).

Tema 4. Cunxponuszanus. bapeep. Aupextusa ordered. Kpurnueckue cexiuu. JlupexTrBa atomic.

4.3.2. Coaep:kaHue JJa0OPATOPHBIX 3aHATHI MO TUCHUITIHHE

MOL[y.]'[I) 1. HpHHIIHl'[bI MOCTPOCHUS Mapa/lIe/JIbHbIX BBIYUC/IUTEC/IbHBIX CUCTEM

JlabopaTopHasi padora 1. [lonsTre mapauieabHBIX BbIUMCICHUNA. HeoOX0aMMOCTh mapaiieIbHBIX
BbIuucieHni. CaepxuBaronue Gpakropbl. XapakTepuCTHKA HEOOXOJMMBIX 3HAHUH U YMEHHA.

JlaGopaTopHas padora 2. [I[pHHIUITEI TOCTPOSHHS MAPAIICIBHBIX BHIYUCIUTEIBHBIX CHCTEM.

Ocnosublie Buabpl OBM. [lpunnumner ¢on-Heiimana. Ctpykrypa Tpaauinoaasix 9BM. CriocooOs!
MTOBBIIICHUS TTPOU3BOAUTEIHLHOCTH KOMITBIOTEPOB.

JladopaTopuasi pa6ora 3. Knaccudukamnus napamieTbHbIX KOMITBIOTEPOB H CUCTEM

Knaccupukanus @nunna, Xokau, [Haiinepa. B3anmocBsasp kinaccudukanuii. [lapamiensabie
KOMITBIOTEPHI € 0011IeH U pa3iesieHHON naMsAThio. [lapanienbHbie KOMIBIOTEPHI C CETEBOU CTPYKTYPOH.
XapaKTepucTUKa TUIOBBIX CXEM KOMMYHHUKALIMA B MHOTOIPOLECCOPHBIX BBIUUCIUTENBHBIX CUCTEMAX.

Mopnyas 2. TexnoJsioruss OpenMP

JlabopaTtopnass  pabdora 1. Texuosorus
OpenMP

Komnunsanusts nporpammsl. Mogzenb mnapamienbHOR nporpammbsl. JIUpekTuBbl U (QyHKIMH.
Beimonuenue nporpammsl. 3amep Bpemenu. Tema 2. [lapaniensHble U mociaeioBaTenbHble 001acTH.

HupektuBa parallel. Ilepemennsie cpeabsl U BcromorarenbHble (yHKIMU. JupextuBa single.
JupekTuBa master.

JlaGopaTtopnas pabGora 3. Pacnpenenenue pabotsl .Ilapamnenshbsie nukisl. IlapamiensHbie
cexumu. JupexrtuBa workshare. 3agaun
(tasks).

JlabopaTopuasi padora 4. Cunxponusauus. bapwsep. JupexktuBa ordered. KpuTuueckue cexuuu.
JlupekTHBa atomic.

5. O6pa3oBaTe/ibHbIE TEXHOJIOTHH

HpOHCCC H3JI0KCHUA y‘-IC6HOI‘ 0 Marcepuaja COIMPOBOXAACTCA MPE3CHTAUUAMU U ,[ICMOHCTpaLII/ICI‘;I
peuicHusd 3a1a4 B UHTCPAKTUBHOM PEKHUME C UCITOJIb30BAHUCM MYHLTHMCHHﬁHOFO IpOCKTOpAa.

CucremaTuecku NPOBOJUTCS CpPaBHEHHE pealu3alyd IOTOKOB M HUTEH CPEACTBAMU Pa3INYHBIX
a3plkoB  Delphi, C# wu gp. 3anmanus, mnpemiaraeMele CTYAGHTaM IO  Pa3IMYHBIM — TeMaM,
MHUBUAYAIN3UPOBAHbl, PEKOMEHAAINN 10 MX BBIIOJHEHUIO, a TaKXKe IO HCIPABICHHUIO OMIMOOK,
JAOTCS KaK HEMOCPEACTBEHHO Ha TAOOPATOPHBIX 3aHITHSIX, TaK U 110 SJIEKTPOHHOM MouTe.

YacTh pekOMEeHJalMK U YKa3aHUN K PELIeHUIO 3aJaHHii, KOTOpasi OTHOCUTCS KO Bcel yueOHoi rpymre,
pasmenaercs Ha caiite kadenpsl. [IpenycmorpeHo BeneHre 00pa3oBaTebHOTO OJIora.



OOuieHne CTYIEHTOB IO AJIEKTPOHHOW IOYTE C MpernofaBaTeIssMU Kadenpbl HOCHT PperyispHbBIT
XapakTep, MPaKTHUKyeTcss (B SMU301UYecKoil (opme) u oOIIeHHe C BBITYCKHUKaMHU Kadeapsl —
IPEACTaBUTEIIIMI POCCUHCKUX M 3apyOSKHBIX KOMITAHHH.

6. YueoHO-MeTOIMUYECKOE 0GecnedeHne CaMOCTOSITe IbHOI padoThI CTY/IEHTOB.

6.1 Buabl camocTosTeILHOI PaGOTHI M €& KOHTPOJIs
CamocrosTenbHas padoTa CTyICHTOB CKJIaJIbIBACTCS U3:
— npopaOOTKM JIEKIMOHHOIO Marepuana (HacTOSTEIbHO PEKOMEHIYETCS CaMOCTOSTEIbHOE
IIPaKTUYECKOE PELIEHUE BCEX Pa300PAHHBIX HA JIEKIUAX YIIPAXKHEHUH);
— M3y4YeHUs PEKOMEHIOBAaHHOW JHMTEpaTypbl M MaTepuajoB COOTBETCTBYIOIIMX (OpyMOB
UHTEPHET;

— TOATOTOBKH K CJIa4ye MPOMEXKYTOUHBIX POPM KOHTPOJIS (KOHTPOIBHBIX padoT).

Ne | Bun camocTosi-| Buna koHTpOIs Y4eOHO-METOIUYECKOE
TEIBbHOM PaboTHI obecrieuenue

1. | IlpopaboTka KouTpoababiit hpoHTATBHBIN Cwm. pazzensl 7.3, 8, 9 nanHOTO
JICKIIMOHHOTO MaTe- ompoc JIOKYMEHTA
puana

2. | U3yuenue peko-| KonTponbHbIi (hpoHTaNB- Cwm. pazpensr 7.3, 8, 9
MEHJIOBaHHOH HEIN OIpoc, MIpUEM W | TaHHOTO JOKYMEHTa
JIMTEPATYPBI W | IpeJCTaBlIeHnEe pedepaToB.
MaTepHuajoB
COOTBETCTBYIOIINX

(bOpyMOB UHTEPHET

3. | [logroroBka k cnaue | KontponsHsle — pabotsl  mo| Cwm. pa3genst 7.3, 8, 9 nanHOTO
IIPOMEKYTOUHBIX KaX10MY MOJYJIIO. JOKYMEHTa

hopm

KOHTPOJIS

7. ®oHA OIEHOYHBIX CpeacTB ISl TPOBEJAEHUS] TeKYUero KOHTPOJISl YyCIeBaAeMOCTH,
MPOMEKYTOYHOM aTTECTALMHU 10 UTOraM OCBOCHMS JUCLHMILIMHBI.

7.1 TunoBble KOHTPOILHBIE 321AHUS

IIpuMepHasi TeMaTHKA NPOBEPOYHBIX 32/IaHUI K JIEKIHAM.

IIpoBepouHble BOIPOCH! K MOAYIMIO 1



1. ApXuTEeKTypa KOMITHIOTEPOB C OOIIEH MaMsIThIO.

2. ApXUTEKTypa MHOTOSJICPHBIX IPOILIECCOPOB.

3. ApxwuTeKTypa KOMIBIOTEPOB ¢ O0IIEH MaMsAThI0. BerauciautenbHble KiacTepsl. 4.
MeTaKOMHBIOTI/IHF, rpua-TCXHOJIOTHUH, O6H3‘IHBIC BBIYUCIICHUS

5. TlukoBas u peanbHasi MPOU3BOAUTEIILHOCTH KOMITBIOTEPOB.

6. ®dopmMHUpOBaHHS KIACCOB IMAPAIUICIHHBIX BEIUUCIUTEILHBIX CUCTEM.

IIpoBepouHble BOIPOCH! K MOAYJIIO 2

1. TexHonoruu napamienabHOro MPOrpaMMUPOBaHUS: 3HPEKTUBHOCTD, TPOAYKTUBHOCTD,
IIEPEHOCUMOCTb.

TexHonoruu nmapaaneabHoro nporpaMmupoBanus MPI

ACHHXPOHHBIX BBIYHCICHUN

CHUHXpOHHBIE BBIYMCIICHUS

PexyppenTHbie hopMyIibl

o own

[IpakTrueckoe 3ananue

1. Co3ganue mpoCTEHIINUX MapaieNbHBIX IPOTrPAMM, KOMIWISIIUS U 3aITyCK MapasieIbHbIX
porpaMm
2. Cosznmanue napajjielbHbIX TPOrPaMM C HCIIOIb30BAaHHUEM BHPTYaIbHBIX TOMOIOTUH.

w

Coznanue napajiesbHbIX IPOrpaMM aIrOPUTMa YMHOKEHHS MaTPUILIbl HA BEKTOP
4. Coznanue napauienbHbIX IPOrpaMM JUIsl PEIIEHUs] CUCTEM JTMHEHHBIX aareOpanyecKkux
YPaBHEHUN METOAOM IIPOCTON UTEpPALUH B JBYX BapHAHTAX

7.1.1 Bonipochl AJisi cCAaMOCTOATEIBHOMH padoThI

N

©O© 00 N O O

. OcHOBHBIE TIPOOIEMBI UCIIOJIB30BAHUS MTAPAIJIEIEHON 00pabOTKH TaHHBIX.
. 3axoH Mypa o pocTe NpOou3BOAUTEIBLHOCTH MOCIEA0BATEIbHBIX KOMITBIOTEPOB.
. Mopenu MHOTOTIPOIIECCOPHBIX CUCTEM C 00IIEH U pacipeiesIeHHOM namsaThio. Mojienb KOHBEeHepHOM

CHUCTCMBEI.

. OCHOBHEIC HpO6HCMBI napajijiCJIbHbIX BBIYHCIICHMI: CHUHXPOHU3alUs, BBAUMOUCKIIFOUCHUC, 6J'IOKI/IpOBKa

(Tynukn).

. PacnapasuienuBanye allrOpUTMOB: ITApajuIeIn3M JaHHBIX U [1apaJuIeJIu3M KOJa;
. [TapanyienpHbIe AITOPUTMBI YMHOXKEHHUS BEKTOPA HA MAaTPUILY.

. AJITOPUTM UCKIIIOUEHHSI SIIEMEHTOB MaTpHLbl (McKiIoueHue ["aycca).

. [TapatenpHas peanusanys aaropuTMOB YMHOXKEHHUs IBYX MaTPHIL.

. AnroputMmel mapmpytuzanuu. 10.. OCHOBHBIE BO3MOXXHOCTH cucTeMbl DVM.

7.1.2. TunoBble KOHTPOJIbLHBIE 3aJaHNs 3a/1aHue

1.



Hanummre nporpammy, B KOTOpOi co3aaercs k HUTe, u Kax/1as HUTh BHIBOJHUT HA YKPaH CBOW HOMEP
1 o0I1iee KOJIMYeCTBO HUTEH B apasuiebHOM obnactu B popmare:

I am <Howmep nutu> thread from <KomnugectBo uureit> threads!

3aganue 2.

N3yunTe KOHCTPYKIIUU )1 yIpaBieHus: padboToit ¢ nanubiMu shared u private. Hanumuare nmporpammy,
B KOTOPO# co3naercs k HUTEH, ¥ KaXk1asi HUTh BRIBOJIUT HA SKPaH CBOM HOMEp 4epe3 epeMeHHYo rank
CIIeTyIOIUM 00pa3oMm:

rank = omp_get_thread_num(); printf("l am %d

thread.\n", rank);

3KCHepI/IMCHTaMI/I OIIPCACIINTC, 06H.[eﬁ WA YaCTHOM JTOJKHA OBITE MNEepEMCHHaA rank.

3amanme 3.

Hanummure nporpaMmMy, B KOTOPO#l IB€ HUTH MapajljIebHO BEIUUCIISIIOT cyMMy yucel ot 1 10 N.
Pacnipenenute paboty mo HUTSM ¢ momolbto ornepatopa if si3pika C. Jliis cioxkeHust pe3yabTaToB
BBIUUCIICHUS HUTEH Bocmonb3yiTech OpenMP-nmapamerpom reduction.

3ananue 4.

N3yunte OpenMP-nupekTuBy napajuienabHOro BelnosHeHus nukia for. Hanummure nporpammy, B
KoTOpoii k HUTEl mapayuienbHO BHIYUCIAIOT cyMMy uncen oT 1 1o N.
Pacnpenenute paboty mo HuTsM ¢ momoisio OpenMP-nupektussl for.

3aganue 5.

N3yuure napamerp schedule nupextussl for. Moauduiupyiire nporpaMmmy «Cymma uucen» U3 3alaHus
4 TakuM 00pa3zoM, 4TOObI TOTIOJIHUTENHHO BBIBOAMIIOCH Ha SKPaH COOOIIEHHE O TOM, KaKasi HUTh, KaKylo
UTEPALINIO LIUKJIA BBIOIHSIET:

[<Homep uuti>]: calculation of the iteration number <Homep urepanmni>.

Bamaiite k=4, N = 10.
3aganmue 6.

Hanmumre OpenMP-niporpammy, KoTopasi BBIUMCIAET YHUCIO 7T C TOYHOCTHIO 710 N 3HAKOB mOCIe
3ansToi. Mcnonb3yiiTe clienyomuyo GopMyy:

o, s ———
T = 4 v 2 +...+—4_— - l.rne ,\'z=(i+().5)-—\—,1':(.)..7\-"—1

1 .\'[f 1+ _\'12 1+ i{_l ] N N

Pacnipenenute paboty mo HuTsM ¢ momoisio OpenMP-nupextussl for.

3aganue 7.



Hanumwure OpenMP-niporpammy, KoTOpasi BBIUUCIISIET IPOU3BENECHUE BYX KBaJpPAaTHBIX MaTpUI]
A» B=C pa3smepa nxn. Ucnonp3yiite ciaenyomuryo Gopmyiy:

@17 Q12 Q33 ... Qin bis b3 Din

z1 Gz 0Qz3 ... CGOzyn _ by by bon
A= 8=

aﬂzl anz an3 ann bnz bn3 bnn

n

Cim = Z a;j bjm;i =12 ... n-m=12 ..10

j=t
2 2 = i
/Zalj' i1 Zalj'bjz Zalj-bj3 Zalj b \
j=1 j=1 j=1 j=1
n n n n
= Z azj " by Z azj * by Z az; * by3 azj * by
j=1 j=1 j=1 j=1
i o o 1
\ anj * bjx Zanj'bjz Zanj'bja Zanj‘bjn/
j=1 j=1 j=1 j=1
3ananue 8.

Nzyunte OpenMP-aupekTuBbl co3/1aHus TapauIeIbHBIX CEKIMi sections u section. Hanumure
MporpamMMmy, COAEPKAILYIO 3 MapalyiesIbHbIe CEKIINU, BHYTPU KAK0M U3 KOTOPHIX JTOKHO BBIBOAUTHCS
cooO11eHue:

[<Homep HuTi>]: came in section <Homep cexuum>

BHe cexumii BHyTpH napaiesbHOM 007acTH T0JIKHO BBIBOJUTHCS CIEyOIee COOOIIEeHHE:
[<Homep Huti>]: parallel region

3amycTuTe MpHIOKeHHe Ha 2-X, 3-X, 4-x HuTax. [IpocrmeauTte, Kak HUTH PaCHpPEENSIOTCS IO

nmapajiICJIbHBIM CCKIHAM.

3aganue 9.

[IepenuiuTe nporpamMmy, B KOTOPOH NapajuIeIbHO BBIYUCISAETCS CyMMa Yucen oT 1

1o N (cm. 3aganue 4), 6e3 ucrnonb3oBanus napamerpa reduction. Bmecro napamerpa
reduction ucmonb3yiTe TUPEKTUBY atomic.

Saganue 10.



[lepenumuTe mnapalienbHYIO NPOrpaMMy BBIYUCICHHS 4dYHuciaa 7 (cM. 3amaHue 6) 0e3
HCIIONBb30BaHus mapamerpa reduction. Bmecto mapamerpa reduction ucnonb3yiiTe TMpeKTHBY critical.

7.1.3. Tembl naa pedeparon

CpaBuenue apxurektypsl CPU u GPU

Opomonust GPU

Hcnonp3oBanue Heckoybkux GPU

CoBpeMeHHbIE HAIIPaBICHUS Pa3BUTHS NapaIeJIbHBIX BBIYMCIUTEIbHBIX CHCTEM
Co3znanue notokoB U Huteit B Delphi

CpencTBa pacnapajuleIMBaHUs B COBPEMEHHBIX SI3bIKaX MPOIPaMMHPOBAHUS
BolTecHstonas MynbTH3a1a4HOCTh

AJIFOpI/ITMbI HCKIIIOYCHUS TYITMKOBBIX CI/ITyaIlI/Iﬁ

©ooNOO R WLNE

Mynbstuzagaunocts B Windows 10.0

10. OreuectBennble cymnep-3BM

7.1.4. KoHTpOJIbHBIE BONPOCHI K 3a4eTy

1. ApxuTeKkTypa KOMIIBIOTEPOB ¢ 0OIIEH MaMsThIO.

N

ApXUTEKTYypa MHOT'OSIIEPHBIX ITPOLIECCOPOB.

3. ApxXuTeKTypa KOMIBIOTEPOB C 00IIel MaMsAThI0. BerauciurensHbie KiacTephl. 4. MeTaKOMITBIOTHHT,
I'PUA-TEXHOJIOTHH, O0JIaYHbIE BHIYHCIICHUS

5. TluxoBas u peasibHasi IPOU3BOJUTENBHOCTh KOMITBIOTEPOB.

6. PopMHpOBaHUS KIACCOB MAPAIIEIbHBIX BBIYHCIUTEIbHBIX CUCTEM.

7. TexHONOTHH MapajIeIbHOTO MTPOrpaMMHUPOBaHUs: 3P PEKTUBHOCTD, TPOTYKTUBHOCTD,
IIEPEHOCUMOCTb.

8. TexHonoruM napamiesbHOro nporpamMmmuposanust MPI

9. ACHHXpOHHBIE BBIYUCICHUS

10. CuHXpOHHBIC BBIYUCICHHS

11. PexyppeHTHBIE (OPMYIIBI

12. Co3gaHue mpoCcTeHIMX NapaieIbHBIX MIPOTPaMM, KOMITHJISIIS U 3aITyCK MapauIeIbHBIX IPOTPaMM

13. Co3nanue napamuienabHbIX IPOrpaMM C HCIIOJIb30BAaHHEM BUPTYaJIbHBIX TOMOJIOTHH.

14. 3nanne napanenbHbIX MPOrpamMM alropuTMa YMHOXKEHUS! MAaTPUILIBI HA BEKTOP

15. Co3nanue napajuieabHbIX POrpamMM Uil PELICHUs] CUCTEM JIMHEHHBIX alre0pandeckux ypaBHEHHI

METO/IOM ITPOCTOM UTEpAH B JBYX BAPUAHTAX

7.2. Metoanueckue MaTepuabl, ONpeaessiiOlIUe NPOUEeAYPY OUEHMBAHHUS 3HAHUM, YMeHMIH,
HABBIKOB M (WJHM) ONBITA [AeATEJbHOCTH, XAPAKTEPU3YKOIUMX IJTanbl (POPMHPOBAHUA
KOMIIEeTEeHIHIA.



OOmuii pe3ynbTaT BHIBOAUTCS KaK MHTETPaIbHAs OICHKA, CKIAJBIBAONIAS U3 TEKYIIEro KOHTPOIS -
50% u npomexxyTouyHOro KOHTPOJIS - 50%. Tekymuii KOHTPOIIb [0 AUCHUIUIMHE BKIIIOYAET:

- mocelleHue 3ausatui - 30 6amos,
- BBITIOJTHEHUE JTA0OPATOPHBIX 3aaHuii — 20 6aJlIoB,

- BBITIOJTHEHUE JIOMAIIIHUX (2yIUTOPHBIX) KOHTPOJIBHBIX padoT - 50 6aios.
[TpoMeXyTOUHBIN KOHTPOJIb [0 AUCIUIUTMHE BKIIFOYACT:

- yCTHBIH orpoc - 30 6aios,
- MUChbMEHHAs! KOHTPOJIbHAs padoTa - 50 Gauios,

- TecTUpoBaHue - 20 6ayioBs.

8. IlepeyeHb OCHOBHOI W JONOJHUTEIbHON y4eOHOMH JUTepaTypbl, HEOOXO0AUMOIl VIS OCBOCHUS
AUCHUILINHBI.

a) OCHOBHAs JTUTEpaTypa:

1. buur B.A. TexHonoruu nmapasienbHbIX BEIYUCICHUH U MHOTOIIOTOYHOE IPOTrPaMMHUPOBAHKE
*OnexTpoHHblid pecypct / B.A. bwmur. — 2-e u3n. — DIIEKTPOH. TEKCTOBBIC JaHHBIE. — M.:
Wntepuer Yausepcurer Mudopmarnmonnsix Texnomoruit (MHTYUT), 2016. — 310 c.

— 2227-8397. — Pexxum noctyna: http://www.iprbookshop.ru/73705.html

2. bopeckoB A.B. u ap. Texunonorun napaiienbHbix BbrumciieHuid Ha GPU. Apxutektypa u
nporpammHass Mozaenb CUDA. Vue6. mnocobume. 2-¢ uza. M.: H3zgarensctBo MOCKOBCKOTO
yHuBepcutera, 2015. — 336¢.

3. AntoHoB A.C. TexHonoruu napamiensHoro nporpammupoBanuss MPI u OpenMP: YueOnoe
nocooue. M.: Usn-so MI'Y, 2012. — 344c.

0) IOMOJHUTENbHAS JIUTepaTypa:

1. Kocsxos M.C. Beenenue B pacnpenenenusie Beruncienus. — CI16: HUY UTMO,
2014. - 155 c.

2. bapckuii A.b. [TapamiensHble HHOOPMAIIMOHHBIE TEXHOJIOTUN *DIEKTPOHHBIN pecypc :
yuebHoe nocodue / A.b. bapckuii. — DnekTpoH. TeKCTOBbIe JaHHble. — MockBa, CapatoB: HTepHeT-
Yausepcurer Madopmarmonnsix Texnonoruit (MHTYUT), By3oBckoe ob6pazoanwue, 2017. — 503 c.
— 978-5-4487-0087-3. — Pesxxum mocryma: http://www.iprbookshop.ru/67379.html

3. Jlesun ML.II. IlapannensHoe mporpaMMupoBaHue ¢ ucroibzoBaHueM OpenMP *DnekTpoHHbII
pecypct / MLIL. JIeBuH. — DneKTpoH. TeKCTOBBIE aHHbIe. — M. : IHTepHeT YHUBEpCUTET
Nudopmannonnsix Texnonoruit (MHTYUT), 2016. — 133 ¢. —

978-5-94774-857-4. — Pexxum poctyma: http://www.iprbookshop.ru/52216.html
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9. Ilepedyennb pecypcoB HHGOPMANMOHHO-TEJIEKOMMYHUKANMOHHOM ceTH «MHTEpHET», MOJIe3HBIX
JJIS1 OCBOEHMS IV CIUTLTTHHBI

1. Mook Bemonnenus [dnekrponnsiii pecype] / URL = https://ru.wikipedia.org/wiki/ /

2. OnepauunonHas miargopma. OnpeseneHus U kinaccuukanus [NeKTPOHHBIH
pecypc] / URL = http://gigabaza.ru/doc/33138.html /

3. Tpoueccrl u notoku in-depth. O630p pas3IMYHBIX MOTOKOBBIX Mojeleil [DaeKTpoHHsIi pecypc] //
URL = http://habrahabr.ru/post/40227/
4. ABTOMaTHYECKOE pacrapayieMBaHue IPOTrPaMM JUIS PACTIPENEITEHHBIX CHCTEM.

Cratudeckoe TOCTpPOEHHUE paciupeHHoro rpada ympasiieHus [DnekTpoHHbId pecypc] / URL =
http://xreferat.com/33/4673-1/.

5. http://www.intuit.ru_[DnexTponnslii pecypc]

6. http://www.parallel.ru Marepuansl Ha caiite JlaGopaTopuu NapaileNbHbIX HHPOPMAIUOHHBIX
texHosornit MI'Y.

10. MeToguyeckne yKazaHus Al 00YYAKIIUXCS 110 OCBOCHHIO JUCIUIIJIMHBI.

1. [lpu pemieHnn 1a0OPATOPHBIX 3a@HUM TMPOTrPAMMHCTCKUAN MOJXOA HEMPEMEHHO OJDKEH
pUCYTCTBOBATh (0€3 HEro penieHue He OyleT MOJHOICHHBIM), OJHAKO, OH HE JIOJDKEH 3aCIIOHSTh
Cyry00 MareMaTHdecKue (I0Ka3aTelabCTBO W JAP.) M aNTOPHUTMHYECKHE (TIOCTPOSHUE, ONTUMU3AIHS,
Bepu(DHKaLUS U JIp.) aCTIeKTHI.

2. Heo6xoaumo oOpaTuTh BHUMaHUE Ha pacliO3HABAaHUE CUTYAIIHi, KOT/Ia pacnapajijieIMBaHue: a)
JoMycTUMO, 0) 1enecooOpa3Ho, B) HeoOXxomumo. Henb3ss UTHOpUPOBATH «HAKIATHBIE PACXOMBI»
PECYPCOB, BBIIETSIEMBIX COOCTBEHHO paclapalljieIMBaHUIO BBIYUCIICHUH.

3. BaxxHo paznuyarh apXUTEKTYpHBIE U TEOPETHUECKHE MTPOOIEMbI pacniapajieTuBaHus.

4. [Tpu pemreHun mpoOJIeMbl aBTOMAaTHYECKOTO paclapaUle]uBaHus 0c000€ BHUMAHHUE CIETyeT
YACIUTE CO3JaHUI0O BHYTPCHHCETO MNPCACTABJICHUA IMPOrpaMMbl, OPraHUMYHO COOTBCTCTBYIOLICTO
npoOieMaTuKe peracMo 3a1aumn.

11. Tlepeyenb WHPOPMANMOHHBIX TEXHOJOTHMI, MCIOJb3YeMbIX NpPH OCYIIECTBJIECHUH
00pa30BaTeIbHOIO MpoLecca Mo JUCHUILINHE, BKJIKYAs NepevyeHb NPOrpaMMHOIo odecreveHus
1 MHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM.

[Tpu ocymecTBieHNH 00pa30BaTENLHOTO MPOIEcca CTyIEHTaMU U MPO(eCcCOPCKONPETIonaBaTeIbCKUM
COCTaBOM MCHOJIB3YIOTCS CleAyrolee mporpaMmmaoe obecriedenue: Microsoft Visual Studio Express,
Microsoft Windows, Ubuntu Linux, Skype.

Takke CTyneHTaM MpeNoCTaBISIETCS AOCTYH K POCCHUMCKMM M MEXIYHApOIAHBIM 3JIEKTPOHHBIM
O6ubIMOTEeKaM Yepe3 KOMITbIOTEPhl YHUBEPCUTETA.

12. Onucanue MaTrepuaabHO-TEXHUYECKOH 0a3bl, HeEOOXOAMMON ISl OCYHIeCTBJIECHHMS
00pa3oBaTeILHOI0 NMpoIecca Mo JUCHHUIIHHE.
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Nmeercs HeoOXoanMasi ureparypa B OMOIMOTEKe, MEHa MPOEKTOP U KOMIIBIOTEP AJIS MPOBEICHUS
JIEKIUI-TIpEe3eHTalU .

Ha60paT0pHLIe 3aHATHUA HpOBOIISITCSI B KOMHLIOTCpHBIX KJ1accax ¢C HCO6XOI[I/IMBIM HpOI‘paMMHLIM
oOecIieueHUEM.

Bcst ocHOBHAs TuTepaTypa NpeioCcTaBisieTcsl CTYACHTY B JIEKTPOHHOM (opmare.



