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Pabouast mporpaMma JTUCIUIUIMHBI (MOJYJIsI) «MeTo/ibl MapaiebHOTO MPOrpaMMUpOBaHUs»/COCT.
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Pabouass mporpamma npegHa3HadeHa JIS MpenojaBaHus (aKyJIbTATUBHON JIUCIUIUIMHBI CTYACHTaM OYHOMN
(dhopmbl 00yueHus HamparieHus nmoaroroku 01.03.02 [puknamHas maremaTHka U uHpOpMaTtuka B 5 cemectpe, 3
Kypca.

PaGouas mporpamMma coctaBieHa ¢ ydyeroM DenepanbHOro rocyapCTBEHHOTO 00pa30BaTeIbHOTO CTaHIapTa
BBICIIEro oOpa3oBaHust 1o HampasieHnto moarotoBku 01.03.02 Ilpuknagnas maremMaTHka U WHOOpPMATHKA, YTBEp-
KJICHHOTO MprKa3oM MuHoOpHayku Poccum ot 12.03.2015 r. Ne228.
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COOEPKAHHUE

Ienu u 3a1a41 OCBOEHMSI IUCLUIUINHBI

MecTto aucuumiuHel (Moayiisi) B ctpykrype OIIOIT BO
TpeOGoBaHust K pe3yJibTaTaM OCBOSHUS JTUCHUTLIUHBI (MOIYJIs)
CopepxaHue U CTPYKTypa AMCUMILIUHBI (MOTYJIs1)

OreHOUHBIE MaTEPHAIIBI IS TEKYIIETO H PyOSKHOTO KOHTPOJIS
yCIIEBAEMOCTH U MPOMEKYTOYHON aTTeCTallun

MeTtoaudeckue MaTepHralibl, ONpeaeIaioIne TPOoLeaypPbl OLIEHUBAHUS
3HAHUW, YMEHUHN, HABBIKOB U (WJIM) OMBITA JAESITEIbHOCTU

VYyebHo-MeToan4ecKoe 00eCIeYeHNE TUCIIMIUIMHBI (MOTYJIS )
Hopmamusno-3axonodamenvHole axmol

OcHognas numepamypa

Hononnumenvnas iumepamypa

Ilepuoouueckue uzoanus (eazema, 6eCMHUK, OIOIIEMeEHb, JHCYPHAT)
Humeprnem-pecypcoi

MaTepI/IaJ'IBHO'TCXHI/ILICCKOG obOecrieueHue JUCIHITIINHBI (MOI[YJ'IH)

Jluct u3MeHeHu# (IonoTHeHNH ) B pabouei mporpaMmme TUCIIUILTHHBI
(Momyms)



1. I]enw u 3a0auu oceoenusn oucyuniunvl (Mooyis)

[lenp m3ydeHUs IUCHUIUIMHBI «MeToAbl MapajieIbHOTO MPOrpPaMMHUPOBAHUSA» - IMOJIyUYEeHUE

00yYaromuMcsl 3HAHUH MO KaKJOW KOHKPETHON TEXHOJIOTUU MPOTPaMMHUPOBAHUS B OTACIBHOCTH, CO-
IIOCTaBUTh €IMHCTBO U PA3IMYME BCEX PACCMATPUBACMBIX ITOAXOA0B U IOJIYYUTh, TEM CAMbIM, IIOHUMAa-
HUe O0IIMX NPUHLHUIIOB pa3pabOTKU MapajlIeIbHBIX IPOIPaMM.

3amayamMu OCBOCHUS TUCIUTUINHBI SIBIISIOTCS:

OO1m1ast xapaKTepUCTHKA MMaPaUICIbHBIX BEIYHCIUTEIBHBIX CUCTEM,

AmnmapatHoe obecrieyeHre BHIYUCIUTEIBHOIO KIIacTepa,

KommyHuKanmonHas cpefa rnepeaadu JaHHbIX,

ApPXUTEKTYypHbIE MPUHIIMIIBI peATU3alNK MapajuiebHON 00pabOTKH B BBIYUCIUTEIBHBIX Mallu-
Hax;

[TpuHIMIBI pa3paboTKH MapajiebHBIX AITOPUTMOB U IIPOTPAMM,

MeTob! U S3BIKOBBIE MEXaHU3MbI KOHCTPYHPOBAHUS TApAIJIENbHBIX IPOrPaMM;

[TapanienbHble BHIYUCIUTEIBHBIE METO/IBI.

AnroputMuyeckuil S3bIK napamienbHoro nporpaMmmuposanus OKKAM,

AJropUTMUYECKUH SA3bIK AJIS apajuieIbHOro MPOrpaMMUPOBAHHS,

TexHonorus ans pa3pabOTKH TapaJUIeTbHBIX HPOTPaMM JJIsi CUCTEM C OOIIeld NaMAThIO
(OpenMP) u pacnpenenennoi mamsaTeio (orbaroTexa MPI),

[TapannenbHbie YUCICHHBIC AITOPUTMBI JJIsl PELICHUST BEIYUCIUTEIBHO-TPYTIOEMKHX 3a/1a4.

2. Mecmo oucyunaunwv 6 cmpykmype OIIOII BO
Jucuuminza «MeToJibl mapajuleIbHOro MPOrpaMMHUPOBaHUs» YuTaeTcs Ha 3 Kypcee (5 cemectp)

U OTHOCHTCA K (DaKyJIbTaTUBHBIM JUCIHHUIUIMHAM BapWaTWBHON YacTH, MPEITyCMOTPEHHBIX yYeOHBIM
1aHoM cTyeHToB 1o Hanpasienuto 01.03.02 «Ilpukinagnas marematuka U ”HGOPMATUKAY.

3. Tpebosanusn Kk pe3ynomamam 0C60EHUA OUCYUNIAUHBL (MOOY)
[Tpouecc n3ydeHus IUCHUIUIMHBI HalpaBlieH Ha (opMHUpOBaHHE SJIEMEHTOB CIEAYIOIIUX KOMIIe-

tenuuii B cootBercTBuM ¢ OIIOIT BO no nanHOMY HarpaBieHUIO MOATOTOBKH (CIIEIIMATIBHOCTH):

odomenpodeccuonanbubix (OIIK):

Koanbl Conep:xxanue KoOMIeTeHIMIA

OIIK-5

Cnocoben p33pa6aTBIBaTL AJITOPUTMBI 1 KOMIIBKOTCPHBIC IMPOTrpaMMBbI, ITPUTOIHBIC
JJIA TIPAKTUYCCKOro NPpUMCHCHU A

B pesynbrare uzydeHus AMCUUITIMHBI 00y4arOIIUNCS JOIKEH:

3HATD:
OCHOBHBI€ MTOHATHS AUCLUUIUIMHBI, €€ METOJIbl, MECTO U POJIb B PEIICHUH HAyYHO MpaKTH4e-
CKHUX 3aJa4 C UCIOJIb30BAHUEM COBPEMEHHOIO MaTeMaTUYECKOI 0O allapara,
OcHOBHbBIE IOHATHUS JUCIUIUIMHBL, €€ METOABI, MECTO M POJIb B PELICHUH HAYYHO MpPaKTHYe-
CKHUX 3aJ1a4 C UCIIOJIb30BAaHUEM COBPEMEHHOTO MAaTEMaTHYECKOI0 anmnapara,

YMETHh:
MIPUMEHSITh U COBEPIIEHCTBOBATh COBPEMEHHBIM MaTeMaTHUECKUH anmnapaT Npy pelieHHH
HAYYHO-TIPAKTHUYECKUX 334 MPUKIAJHON MaTeMaTUKU U MH(POPMATHKH,
IPUMEHATH (PYHKIIMOHAIBHO- JIOTHYECKYI0 METOI0JIOTHIO MaTEMAaTUKU K CHCTEMHOMY aHa-
JIM3y B3aUMOCBSI3€H MPOLECCOB M MOCTPOSHUIO MAaTEMATUYECKUX MOJIEIEeH

BJIAJIETD:
MHCTPYMEHTApHEM ISl PEIIeHUs] MaTeMaTHYECKUX 3a7a4y B 00J1aCTU MPUKIATHON MaTeMaTHKH
1 UHGOPMaATHKHY,



HMHCTpyMEHTapueM (popMabHO-TOTUYECKOW KOHUENIIUN MaTeMaTUKHU JJIs UAeau3alid U CH-
CTEMHOT0 aHaJIu3a CBSI3EH MPH MOCTPOCHUN (PU3NUECKUX U MAaTEeMaTHUECKUX MOJeNel mporiec-

COB U SIBJICHUU,

4. Conep:xaHue ¥ CTPYKTYpa JMCHHUIIIMHBI (MOXYJIST)

Taonuya 1. Codeprcanue oucyunaunst (Mooyns)

«OCHOBBI IPEIMTPUHUMATEIILCKOM JICITEIIbHOCTHY, nepeuens KOHMpPOIupyemMvlx KOMREemenyuil

Ne paz-
Jena

HaumeHnoBanue pasacia

CozxepxaHue pasaena

Koxa xon-

TPOJUPYEMOM
KOMIETeHI[HH
(WM ee 4acTH)

HaumMmeHnoBaHue
OIEHOYHOI0
cpeacTBa

OO01mass XapaKTEPUCTHUKA ITapaJLIeIbHBIX BBIYUCIUTEIbHBIX CHCTEM

ApxuTeKTypa BbICOKONpPO-
nsBoauTenbHbIXx IBM.

OYHKIIMOHATIbHBIE BBIYUCIUTEIbHBIC
ycTpoiicTBa. MHOrOoypoBHEBas U Mo-
nynbpHas mamsiTh. KoHBeWepHble u
BEKTOpHBIC BBIYHCICHUA. [Ipomec-
COpHBIE MaTpHIBl. MHOrompouec-
COpHBIE BBHIYUCIHATEIHEHBIE CHCTEMBI C
o0mmeit u pacupeeIeHHON TaMAThIO
(MyJIBTHOPOLIECCOPHl U MYJIBTHKOM-
MBIOTEPHI). MukporpoieccopHbie
cuctembl. CxeMbl KOMMYTaIM# (I10JI-
HasT KOMMYyTalisi - OOIas MaMsTh,
MEPEKPECTHbIE KOMMYTATOPBI,  JIO-
KaJbHBIC CXCMbI KOMMYTAIlMH - 00-
mas IIWHA, PEIIeTKH, KIACTEePHI).
AHanu3 mapaienbHBIX aITOPUTMOB
U TUTOBBIC TOTMOJOTHH CXEM KOMMY-
TaIlH — KOJIBIIO, JINHEIKa, PEIIeTKH,
MOJIHBIA Tpad, THIepKyO, Top, nepe-
BO. AmmapaTHas peanm3anus U Ipo-
rpaMMHasi MYJISIIIUS TOMIOJIOTUH.

OIIK-5

Komnoxsuym
TecrupoBanue

MHOro-
BblYUCN-

Knaccnopukauus
NpPOLLECCOPHbIX
Te/IbHbIX CUCTEM.

CynepDBM. MHoronpoueccopHsle
BBIYHCIIUTEIIbHBIC KOMIUIEKCBHI
(MBC). MHOroMamuHHbIe BBIYUCITH-
TenbHele KoMiutekchl. Cetm 3OBM.
BBICOKOIPON3BOUTENBHBIE  BBIUUC-
nuTenbHbIe KiacTepsl. [Ipumepst co-
BPEMEHHBIX BBICOKOIIPOM3BOANTEIb-
HBIX BBIYHCIHMTENBHBIX cucteM (Cray
T932, IBM SP2, HP Exemplar, ASCI
RED). CymepkoMIbIOTepHBIE BBIYHC-
nuTenbHble cucteMmbl B Poccun. Cu-
cremarnka ®nuHHa. [ToTOKM HaHHBIX
(komannm). Konkperuzanusi BUIOB
MHOTOIIPOIIECCOPHBIX CUCTEM: BEK-
TOPHBIE KOMIIBIOTEPBI, CHMMETPHY-
HBle  MyJbTHIpOIieccopel  (SMP),
MacCHUBHO-TIapAJUICIbHBIE  KOMITbIO-
tepHbie cuctembl (MPP),

OIIK-5

KnacrepHble
Heobxoaumoctb
HUA.

cucTembl.
cosga-

Hcropus npoekra Beowulf. Mcropus
npoekra Avalon.

OIIK-5

MpuHUMNBbI nocTpoeHus
KNacTepHbIX BbIYMCAUTEND-
HbIX CUCTEM. Y3Nbl

ApxuTexTypa y3-
Jla BBIYHCIUTEIbHOTO  KJIacTepa.
OcobenHocTH HCIONB30BaHu SMP-
cucteM B kauecTse y310B (OpenMP —
TEXHOJIOTHSI).

OIIK-5

Cpena nepeaayu JaHHbIX:

Bei6op cxembl kommyrtanmu. Cere-
Beie  TexHomormu  (cLAN, SCI,
Gigabit Ethernet, Fast Ethernet,
Myrinet) — ocHOBHBIC XapaKTEpUCTH-

OIIK-5




KH, JOCTOMHCTBA U HEIOCTATKH, OCO-
OGeHHOCTH HCIOJIb30BaHU. [IpuHIMITEI
U MEXaHU3MBbI NOCTpoeHus cetu Mu-
tepaer . IlIpotoxoner IP4, IP6,
Mapmpytuzamus, DNS u Buprtyans-
HbIE cepBepsl, Intranet-cetn

MpuknagHble MNPOTOKOAbI
creka TCP/IP

http, FTP, IlouroBeie mnportoko- | OITK-5
11, CGI.

CuctemHoe nporpammHoe
obecneueHue.

Bribop omepammonHoit  cucreMmbl. | OIIK-5
Ucnonp3oBanne OC  cemeficTBa
Windows B KadecTBe IIaTPOPMBI
JUIsl TIOCTpoeHus kiactepa. Hcmosb-
3oBaane OC Linux. Hacrtpoiika ome-
palmoHHo# cuctembl. Hcrnonb3yembie
KOMITHJISITOPBI.

[IpuHUMMIBI

pa3pa60TKI/1 MapaljicJIbHbIX aJITOPUTMOB U IIPpOrpaMm

Ouenka 3¢¢eKTHBHOCTH
napaiesibHbIX BbIYHCJIe-
HMH .

[MTokazatens a¢dpdexra pacnapamnenu- | OITK-5
BaHMs (yckopeHue). IPPpeKTUBHOCTH
UCIIOJIb30BaHMs BBIYHCITUTENLHOM
cucreMbl. CriocoObl OLIEHKH TOKa3a-
teneil. OCHOBHBIE XapaKTEPUCTHKU
BBIYHCIIATEIIBHON CHCTEMBI, BIHSIO-
Iye Ha BEJIMYMHBI YCKOPEHUS U (-
(heKTHBHOCTH (apXUTEKTYypa, KOJHIUE-
CTBO IPOLIECCOPOB, TOIOJOTUS KaHa-
JOB  mepemauyd  JaHHBIX). OLeHKa
KOMMYHHUKAIIMOHHOH TPYJOEMKOCTH
napauieNIbHbIX AJITOpUT-
MOB XapaKTePUCTUKU TOIOJIOTUI
CeTH Tepellaud JaHHBIX. AJITOPUTMBI
MapuIpyTH3aluu. MeToabl nepeaadn
JIaHHBIX. AHaJu3 TPYJAOEMKOCTH OC-
HOBHBIX OIEpalUi TNepenadn IaH-
HbIX. [lepenada maHHBIX MEXAy ABY-
Ms TIporieccopamu ceTH. OnuHOYHAs
W MHOKECTBEHHAs! PAacChUIKa CO00-
menuid. Onepanuss OUKIMYECKOTro
caBura. Metoapl JOTHYECKOTO Ipen-
CTaBJICHUSI TOIMOJOTMH KOMMYHHKa-
mUOHHON  cpenpl.  OtobpakeHue
KOJIBIIEBOM TOIIOJIOTMU M TOTIOJIOTHH
pemeTkn Ha runepky0. OueHka mnpo-
U3BOJUTENIBHOCTH  KJIACTEPHOH  cH-
cTeMbl. MeTo/IMKa OIIGHKH IPOU3BO-
JUTEILHOCTH. MakcuMaibHas (TIMKo-
Basi) MPOM3BOAMUTEILHOCTD. Y IeNbHAs
npousBoauTensHOCTh.  Lupoko  mc-
MOJIb3yEeMbI€ TECTBl MPOHM3BOANUTEIb-
noctu (LINPACK, tecter NASA).
3HaueHHs IOKa3aresieil MPOU3BOJU-
TeapHOCTH st psaja MBC.

Komnoxsuym
TectupoBanue

O6wWue NPUHLMNbI NOCTPO-
eHUA napannenbHbIX anro-
PUTMOB U Nporpamm

PacnapanenvBaHve BbIYMCAEHUH
Ha ypoBHe KoMaH/|, BbipakeHuii, | OIIK-5
IpOrpaMMHBIX MOJYJIeH, OT/ie/IbHO
BBINOJIHAEMBIX 33a/laHUNA. Bri6op
napaJijieJibHOro ajropurtMa. Pea-
JU3anusl aIropuTMa B BHUJE Ia-
pasienbHOM mporpaMmsl. [locTpo-
eHHe UCIOoJHAeMOH MNporpaMMbl
JUIsl IapaJijie/IbHOH BBIYUC/IUTEb-
HOU cucteMbl. [lapajsienbHOe HC-
NOJIHEHWe MalUIMHHONW IMPOrpaMMal.
YacTHble TMOCTaHOBKH: BBIGOp OII-
THUMaJIbHOTO aJrOPUTMA [l KOH-




KpeTHON BBIYMCJIUTENbHONU CUCTe-
MBI, HaxOX/eHHe HauJydlled To-
MOJIOTUH BBIYUCJIUTENBHON CHUCTe-
MBI [JI1 pelleHUs omnpejesleHHOU
3aJlayd, pacnapasjiejuBaHue Cy-
LleCTBYOILEero ajropurMa. Jlekom-
NO3UIIMSA aJroOpuTMa Ha Hapas-
JIeIbHO HCIOJIHSeMble OGJIOKH BBbI-
yucaeHU. PacnpegeneHue 3aja-
HUU MO mIpolieccopaM U 6GaslaHCH-
poBka. OpraHusauus B3auMOJEN-
ctBusA. CHHXpOHM3ALUsA U B3aWMO-
uckiaoyeHue. llepefaya JaHHBIX
MeXAy nporeccop-
MU. UHCTpyMeHTa/IbHble CHUCTEMBI
aBTOMATHYeCKOr0 M IOJyaBTOMa-
TUYeCKOTO  pacnapasjeruBaHUs
3aZlaya aBTOMATHYeCKOro pacmna-
pasnenuBaHus: CJI0XKHOCTb HaIU-
CaHUA MapaJjleIbHbIX MPOrpaMM.
YHacsie,0BaHHBIN nocJiesioBa-
TeJIbHBIH KoJ. [losyaBTOMaTHue-
CKoe pacnapaJuienrBaHue: [lepe-
HOC MOCJeJ0BaTeJbHOTO KOJa B
napaJjijieJibHyl0 cpeay. Pacuwupe-
HUsA "ToC/Ie/JoBaTeNbHBIX" SA3bIKOB
NporpaMMHUpoOBaHusA. /JUpeKTHBEI
nosb3oBaresnd. Cucrema DVM.
[IpuHATBIE MOAXOABI K CO3JAHUIO
napaJjjie/bHbIX nporpamm. llomy-
JapHBIE TexHosJoruu. PVM - ko=-
Lennus napajielbHOW BUPTYyaJb-
HOU BBIYHCIMTEJbHON MallWHbI U
ee npeJcTaBJeHre B BUJle pacnpe-
JleJIeHHOM HeOoJHOPOJHOM CcHCTe-
Mbl KOMINbIOTepoB. HHcTannanusa
PVM. IlporpaMmmupoBaHUe C HC-
noab3oBanueM PVM. 3anyck npu-
JokeHUH B cpege PVM. MPI - 6u6-
JIMOTEeKa TMepefadyd CoOOLIeHUH.
Crangaptel MPI. PasiuyHble pea-
ausauuu MPI. Bei6op u ycTaHOBKa
ouobanotreku MPI. IlogkarouyeHue
MPI k cpene nmporpaMMHUpPOBaHHUA.
OT/siafika NPUI0KEHUH, HUCHOJb3Y-
romux MPIL 3anyck npusoxeHHH,
HanMCaHHBIX C MCIOJb30BaHUEM
MPI. CpeacTBa pa3paboTKu napaj-
JleIbHBIX npo-
rpaMM. Mcnosib3oBaHUe clienya/iu-
3MPOBAaHHBIX SI3BIKOB IMapaJsiiesib-
Horo mnporpaMmmupoBaHus (OK-
KAM). IlpuMeHeHHe mnapasienb-
HBbIX pacUIMpPeHUH CyllecTBYIOIIUX
anroputTMuueckux f3bikoB (HPF).
[TocTpoenue napaJ/ijielbHOTO IpO-
rpaMMHOI0 oGecrieyeHusI Ha OCHO-
Be CYLIeCTBYIOUIMX TOCJIeJ0Ba-
TeJbHBIX TPOTPaMM C HUCIOJIb30Ba-
HUEM CpPeACTB TpPeAKOMIUISALUU
(texHosioruss OpenMP). HUcmosb3o-
BaHUe TeXHOJIOTUYeCKuX (MHCTpY-
MeHTaJIbHbIX) OUOGJIMOTEK HapaJ-




JIeJIbHOTO IpOrpaMMHUpPOBaHUs
(6ubanotrekn MPI U PVM). O6mias
XapaKTepUCTHKA TNpobGJeMbl Te-
CTUPOBAaHUSA M OTJJKU MapaJj-
JIEJIbHBIX IIPOrPaMM.

AropuTMHUYECKUI

A3BIK MapajieJbHOro nporpammupoBanusts OKKAM

O0masi XapakTepHCTHKA
TeopHuH Nnponeccos Xoapa.

[TonsTre mporecca U €ro OIMCaHUe
IPH IOMOIIY MPOTOKOJIOB. Onepanuu
HaJ mporokoiamu. IlociemoBaTens-
Hble M TapaJUlelbHBIE IPOLECCHI
MopenupoBaHue  HeAETEPMHUHHU3MA.
Onucanue B3aUMOJEHCTBUS TpoLEec-
coB. [lonsiTne paszgensieMbIx pecyp-
coB. O0miasi XapakTepuCTHKa TpaHC-
NBIOTEPHBIX  cucTeM OcoOeHHOCTH
ApXUTEKTYpHl TpaHcbloTepa. Kana-
Jbl CBS3M. ATMNaparHas IOIAEpKKa
pasfereHHs BpEMEHH MEXIy MpoLec-
camu. OOmas cTpykKTypa MYJIb-
THTPAHCIBIOTEPHBIX CHCTEM.

OIIK-5

S3bIK napajjieJibHOro
nporpammupoBanusa  OK-
KAM.

Konnennusa npouecca B OKKAM.
JjieMeHTapHble U COCTaBHbIe NIPO-
neccbl. MeToAbl KOHCTPYUPOBaHUSA
arperupoBaHHbBIX MpoleccoB (mo-
cjefjoBaTeJbHOE U NapajjesbHoe
WCIIOJIHEHUE, YCJI0BHE, BBIOOP U
ceJIeKLIMS MpOLEeCcCOoB, LUK U pe-
mivkanusa). [IpuHnunel nepegayu
JaHHBIX MeXJy IpolieccaMyd Npu
NOMOIIM KaHasoB. TUNBI JAaHHBIX.
Onucanue KaHasoB. [Ipouenypel u
¢ynkuuu. Pabota ¢ BHEUIHHMH
ycTtporctBaMu. Ilpumepsl  mpo-
rpaMM Ha aJrOpUTMHUYECKOM f3BI-
ke OKKAM: yMHOXXeHHe MaTpHULibl
Ha BeKTOp, ObICTpasi COPTHUPOBKaA
JaHHBIX.

OIIK-5

AJNTopuTMHUYECKHI

a3blKk @oprpan HPF nns napamiensHOro nporpaMMHUpOBaHUs

Cnenuduxa 06a30BbIX IO-
HATHH. bBa3oBble THIIBI
JaAHHBIX.

Oneparopsl onucanus. BwipakeHwus.
VYkazatenu. KoHcTpyupoBaHue mpo-
W3BOJHBIX TUTIOB JAaHHBIX. CTpyKTypa
nporpammsl. [loHsTHE mMOAIpOTrpam-
MbL. Moy u uHTEepdeiice. Maccu-
Bbl. CeueHus. JluHaMU4ecKue mMaccu-
Bbl.  KOHCTPYKTODBL Omneparop
WHERE. J[lupekTuBbl pacmpenaene-
mus  gadaeix DISTRIBUTE u
ALIGN. Pacnpenenenne MHOroMep-
HBIX U IMHAMHYECKHUX MACCHBOB.

OIIK-5

YnpasneHne napannenb-
HbIMMU BbIYUCZIEHUAMM.

Oneparop FORALL. [lupextuBa
INDEPENDENT. Yu4eOGHbIil mpumep:
MaTpPUYHOE YMHOKEHUE

OIIK-5

Texnonorust OpenMP mjist

a3pabOTKH MapajIeqbHBIX IPOTPaMM JJIsl CUCTEM C OOIIeH MaMsIThIO

O0mas XapakTepUCTHKA
TeXHOJIOTHH

Texnosorua OpenMP kak craH-
JapT MapaJ/ijleJIbHOT0 NporpaMMu-
pOBaHHUA AJI1 MHOTOIIPOLeCCOPHBIX
cucteM c obumed mamsTelo (SMP,
NUMA u gap.). Uctopus pasButus
cra”Hgapra. MexayHapoJHble Op-
raHU3alUu CTaHJAPTU3ALUU Tex-
Hostoruu. O6Iasi xapaKTepUCTHKa
nojxosa. PazpaboTka mnapaJsuiesb-
HbIX MpPOrpaMMa Ha OCHOBE HX IO-

OIIK-5




cJleloBaTeJIbHbIX MPOTOTUIIOB.
BHeceHue ykazaHUU O pacnapaJi-
JIeJIUBaHUU B BU/JIE€ AJUPEKTUB Ipe-
npoleccopa. [TosioxkuTeNbHBIE
CTOPOHBI TEXHOJIOTUM: TI03Tall-
HOCTb Pa3paboTKH, €JUHCTBO IIO-
CJ1e/I0BaTEJbHOTO U MapasijieJbHO-
ro KoJla, CTaHJAapTHU30BAHHOCTb,
BO3MOXXHOCTb TIpUMEHEHUsT JJis
HauboJiee pacnpocTpaHeHHbIX
S3bIKOB MporpaMmmupoBaHuss C u
®oprtpaH. PopMaT 3anucu JUpPEK-
TuB. 06J1aCTH BUAVMMOCTH [JUPEK-
TuB. CTaThudyecKUd M JUHAMHYE-
CKHUM KOHTeKcT. OTaesieHHble OU-
PEKTUBBI.

YnpaBneHne napannenb-
HbiIMU obnacTamu.

[Mynbcupyromuii (fork-join) mpuH-
[[MII OpPTaHW3alHUu Napaien3Ma.
Co3paHue mapasLiesibHBIX 06Jia-
cred. JupektuBa PARALLEL. Pas-
neJieHue BBIYHCJIUTEJIbEHOMN
Harpy3kud MexJy HnoTokaMu. [u-
pexktuBbl DO/FOR u SECTIONS.
BanaHcupoBKa BbIYUCAEHUH.

OIIK-5

YnpasneHue
MbIMU AaHHbIMM

paspgensae-

O6mue (pa3genseMbie) U JIOKaIbHbIE
JaHHBIC TOTOKOB. HeoOxomumocTh
CHHXPOHH3AIIHH. JupexTuBel
CRITICAL, ATOMIC u BARRIER.
[Tapamerpsi SHARED u PRIVATE
nupexktuBbl PARALLEL. Cunxponu-
3UPOBaHHBIC BEPCHH  BHIIIOJHCHUS
omepauuit (peaykius naHHbIX). Ila-
pametpsl REDUCTION nupexTuBsl
PARALLEL. BsaumouckiroueHue
noctyna kK obmmum nepeMmeHHbiM. Ce-
Madopsl  (3amkm). Dynkiuu  IN-
IT_LOCK, SET LOCK wu UN-
SET_LOCK.

OIIK-5

O6mas XapaKTEepPUCTHKA
Cpenbl BHITIOTHEHMS.

OyHKINHT 1 IEpEMEHHBIE OKPY KEHHS.
CpaBHUTENBHAS XapaKTepHCTHKA
KOMITIJIITOPOB, ~ 00ECIIeYMBaIOIINX
noAJepKKy TexHosoruu OpenMP

OIIK-5

Yyeb6HO-NpaKTMyecKasa 3a-
B[a4a YNCNEHHOro peleHus
anddepeHUManbHbIX
YpPaBHEHUI B YACTHbIX MpPo-
M3BOAHbIX

[locranoBka 3amaun. 3agaya upux-
ne s ypaBHeHus [lyaccona. Koneu-
HO-Pa3HOCTHAs aNNpOKCHMAIHs 3a-
naun W anroput™m [ aycca-3eitmens.
UcnonszoBanne OpenMP mns opra-
Hu3aimu napamienusma. [Ipobrema
CUHXPOHM3AINK TapaJICIbHBIX BbI-
yyciaeHuil. Bo3MOXHOCTP HEOJHO-
3HAaYHOCTH BBIYMCIICHUH B Mapal-

JeNbHBIX Tporpammax. IIpoGiema
B3auMOOI0KMpoBKH.  MckimoueHue
HEOJJHO3HAYHOCTHU BBIYHMCIICHHUH.
BosiHOBBIE  CXeMBI  HapajuleNbHBIX

BbIUUCIICHUHA. banaHcupoBka BbIYHC-
JIUTEJIbHOM HAarpy3ku IpOLECCOPOB.
PeSyHBTaTI)I BBIYUCIIUTCIIBHBIX 3KC-
IIEPUMEHTOB.

OIIK-5

Pa3paboTka mapajuiebHBIX IPOrPaMM JUIS CHCTEM C PACIPEeIeHHON MaMsITh

IO C MCITOJIb30BaHueM O0momorexkn MPI

1

Oomasn
nmoaxoaa.

XapaKTepuCTUKA

Mognenb opranu3anuy napayielbHbIX
BBIYHUCIIEHUN B BUJE OJHOBPEMEHHO-
IO BBIMOJHEHUS OJTHOM U TOM ke Ipo-
rpaMMBbl Ha HECKOJIBKHX MPOLECCOPAX
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(single program multiple data -
SPMD). Opranuzauus B3auMOJEH-
CTBHSI TIAPAJUICIHHO BBIMOJIHACMBIX
mporpaMM TMpH MOMOINU Tepeaadyn
cooOuieHui (message passing
interface - MPI). Crangapr cnenu-
(dbukauii mpouenyp nepenavd JaH-
HBIX KaKk OCHOBa pa3pabOTKH MoO-
OWIBHBIX  (TMIEPEHOCHUMBIX)  Iapai-
JENBHBIX TMPOTPaMM U Pa3HOPOJ-
HBIX MHOTOIIPOIIECCOPHBIX BBIYHCIIH-
TENBHBIX cucTeM. VcTopus pa3BHTHS
crangapra MPIL. MexnyHapoansie
OpraHW3allii CTaHAAPTU3AIUN TEX-
Hojoruu. OOIIas XapaKTePUCTHKA
MOAXO0Ja:  IPOLECCHl, COOOIIeHUS,
TUIBI TaHHBIX, KOMMYHHKATOPHI, TO-
nojoruu. Dopmar 3amucH KOMaH]
BbI30Ba (QYyHKIUH OnOimorexkn MPI.
CrpykTypa mporpaMMbl W MHHH-
MaJbHO HEOOXOIUMBIH HabOp (PyHK-
muii. OOmas XapakTepUCTHKA CPEIIbI
BeImoTHeHHA. OmpenescHne cocTaBa
UCTIONB3YeMBIX — TIporeccopoB. Ko-
MaHIa 3alycka Ha BBINOJHCHHE
mpirun. Y4eOusiid npumep. I[lonoxu-
TEJIbHBIC CTOPOHBI TEXHOJOTHH: WH-
KaICyJIsIMsg HU3KOYPOBHEBBIX IPO-
OneM mepenauyM JaHHBIX, BO3MOXK-
HOCTh TIPEABAPUTEIBHON MOATOTOBKH
mapajuielbHBIX TPOTpaMM Ha OIHO-
MIPOIIECCOPHBIX KOMIBIOTEPaX, CTaH-
JAPTU30BAHHOCTh,  NPHUMEHHUMOCTh
T HamboJiee PacIpOCTPaHEHHBIX
S3BIKOB ~ mporpammupoBanuss C  u
®dopTtpan. YpasieHue 00MeHOM
CO00MIIeHHI MEXIy  Ipoliecca-
Mu. OyHKIIMK Tiepeadyu CcooOIeHuin
MPI Send u MPI Recv. Omnmucanue
MepechlIaeMbIX JaHHBIX. aeHTndu-
Kalusg TPOILIECCOB M COOOIICHMIA.
KomiekTuBHBIE Omepanuy Iepeaadn
maHHBIX. [lepemada HmaHHBIX BCeM
nporieccaM (pyHkumss MPI_ Bcast).
Onepanyu peayKIuu JaHHBIX ((QyHK-
muss MPI _Reduce). Cunxponmsamnus
BBIYHCIICHUI (byHKkImS
MPI Barrier). VYu4eOHblii npumep:
YHCJICHHOE WHTErPUpOBaHue. PexKMBbI
nepenayn  cooOmeHuit  (O6I0Kupyro-
K, CUHXPOHHBIN, Oyepusyemblii,
mo rortoBHOcTH). IlomapHelii oOMeH
coobmennii. O0mas xapaKTepUCTHKA
JIOTIOTHUTEIBHBIX ONEpanui nepena-
YW JaHHBIX. YIIPaBJICHUE JTaHHBIMU.
bazosrie Tinel nanuelx B MPI. Ilons-
THE TPOU3BOJHOIO THIA JAHHBIX.
Kapra u curnarypa tuna. Merojsl
KOHCTPYUPOBAHHUS MPOU3BOIHBIX
THIOB JaHHBIX: HEMPEPHIBHBIN, BEK-
TOpHBIM, H-BEeKTOPHBINA, WHIEKCHBIH,
H-exTopHBIH, ynakoBaHHBIA. OO6-
I CIOCO0  ONpEeNeNIeHNusT TPOU3-
BOJAHOTO THIA JAaHHBIX. YUYeOHBIN
IpHUMeEp: JICHTOYHAs CXeMa pasjelie-
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HHUSI JAHHBIX MPU YMHOXCHUH MaT-
puL. YrpasieHue rpouecca-
mu [lonsiTve rpynmel mpoueccoB u
KOMMyHUKaropa.  DyHkuum  Juis
yIpaBJeHUs] IPyNIaMd U KOMMYHH-
KaTopamH. Y4eOHbIH nmpumep: Moje-
JMPOBaHHE TOMOJOTUM B3aUMOJEH-
CTBHSI TMPOILIECCOB B BHUJE MPIMO-
yroiapHON pemeTku. dynknmun MPI
Juisi paboThl C BUPTYaJbHBIMH TOIO-
JOTUSIMA  B3aUMOJICHCTBHSI IPOLIEC-
COB.

O0masi XapakTepHCTHKA
cpeabl BHINMOJIHEHHS

@OyHKIUU U TepeMeHHbIE OKpYXKe-
HUA. CpaBHUTeJ/IbHas XapaKTepu-
CTUKA peajd3aluid OUOJIHOTEKHU
MPI. YyebHo-NIpaKkTHYecKas 3ajia4ya
YUCJIeHHOTo pelieHus auddepeH-
[[UAJbHBIX YPaBHEHUH B YaCTHBIX
npousBoAHbIx Crocobbl pa3sjeie-
HUS JlaHHbIX. O6MeH MHbOpMaIu-
ell Mexxay npoueccopamu. Kosnek-
THUBHble ollepalyud o6MeHa UH-
dopmarnueit. OpraHu3anusi BOJHBI
BblYMCJeHUU. BiioyHasa cxema pas-
JeneHusi NaHHbIX. OneHKa TpPy[o-
€MKOCTHU ollepalui nepeaayu JaH-
HBIX.

OIIK-5

HapaJ'IJ'ICJ'II)HI:Ie YHCJICHHBIC aJITOPUTMBI JJI PCIICHUS BHIMUCIUTCIBHO-TPYJOCMKUX 3a/1av

IlapajutesibHbIE  YMCJIEH-
Hble AJTrOPUTMBbI JIHHEI-
HO¥ ajaredpsl

CriocoObl pa3dueHuss mMatpul] (Topu-
30HTaNbHAs, BEPTUKAJIbHAS, OJIOYHbIE
cxeMbl). MeToabl BBIYHCICHHS MPO-
W3BE/ICHHUSI MATPUI] C HCIIOJIb30BAHU-
€M pa3HbIX CXeM Pa30UEeHUs] MaTpHII.
bnounsie anroputmel Poxca u Kan-
HoHa. OOecredyeHue MpeAesbHO J0-
mycTUMoro mapamienuzma. Obpare-
HUe MaTpull. [lapamiensHble METOMIBI
pEIIeHNs CHCTEM JIHMHEHHBIX ypaBHE-
HUHA

OIIK-5

MMapaanenbHas copTH-
POBKA IaHHBIX.

[MapannenmsHOEe 0000IIEHNE 0a30BOM
orepannu copTupoBKU. [1y3sIppKOBas
coptupoBka. CoprtupoBka Illenna.
bricTpas coptupoBka.

OIIK-5

IMapannenbHast o0padoTka
rpadgos..

HaxoxzaeHve MHHHMMaJIbHO OXBa-
ThIBAWOLIEro JepeBa (mapasiesb-
HbIM BapuaHT ajsroputMa I[Ipuma).
[Touck kpaT4yadux nyted (mapas-
JIeJIbHBIA ~ BapuaHT  aJropyuTMa
Jletikctpel). ba3oBble THNBI JaH-
HblX B MPI. [loHaTHe nponsBogHO-
ro TUNa AaHHbIX. KapTa v curnary-
pa Tuna. MeTojbl KOHCTpPyHpOBa-
HUSA TIPOU3BOJHBIX THIIOB JaHHbIX:
HelpepbIBHbIY, BeKTOpHBIM, H-
BEKTOPHBIH, WH/JIEKCHBIH, H-
BEKTOPHBIH, yHaKoBaHHbIN. 001U
cnoco6 onpejesieHUs TPOU3BOJ-
HOT'0 THUIA JAaHHBIX. YUeOHbIN Npu-
Mep: JIeHTOYHas cxeMa pasjeJe-
HUA JaHHBIX IPU YMHOXEHUHU MaT-

pHIL

OIIK-5

11




Ha usyuenne kypca orBoautcs 108 gacos (3 3.e.), U3 HUX: KOHTaKTHas padora 42 4., B TOM YHUC-
Je NeKIUMOHHBIX — 14 yacoB; mpakTudeckux — 28 yaca; camocTosiTenbHas padoTa cTyaeHTa 66 uaca;

3aBCPHIACTCA 3a4YCTOM.

Tabauya 2. Obwas mpyodoemxocms oucyuniunsl cocmagisem 3 sayemuuvle eounuywl (108 uacos)

Cmpyxkmypa oucuyuniunst (Mooyns)
«Memoouvr napannenvHo20 RPOZPAMMUPOCAHUA)

Bun paboTs Tpyl10eMKOCTb, HYachl

cemecTp — 5 Bcero

OO01mas Tpya0eMKOCTh (B Yacax) 108 108

KoHTakTHas pabora (B yacax): 51 51

Jlexyuu (JI) 17 17

IHpaxmuueckue 3anamusa (113) 34 34

Cemunapckue 3anamus (C3)

Jlabopamopuvie pabomul (JIP)

CamocTtosTenpHast padboTa (B yacax): 48 48

Pacuerno-Tpaduueckoe 3amanue (PI'3)

Pegepar (P)

Occe ()

KonrposbHas padora (K)

CamocTosTelbHOE N3yUYeHUE Pa3JIelioB

Kypcogast pabora (KP)

Kypcogoit npoext (KII)

[MoxroToBka U MPOXOKICHUE 9 9

MPOMEXKYTOYHOM aTTeCTaIMH

By npoMexxyTOYHO# aTTecTalyu 3a4er 3ader

Tabauya 3. Jlekyuonnvle 3ansamus

Ner/t

Tema

061112151 XapaKTEPHUCTHKA ITapaJlJICJIbHBIX BBIYUCIINTEJIbHBIX CUCTEM

[TpuHnMne! pa3paboTKu napaiedbHbIX AITOPUTMOB M IPOTpaMM

AnropuTMHYECKUH A3BIK ITapajuiebHOTo nporpamMmMmupoBanusg OKKAM

Anropurmuueckuit 361k @oprpad HPF 1t mapannensHoro nporpaMMUpOBaHus

Texnosorus OpenMP nist pa3paOoTKH napayIeTbHBIX IPOTPAMM JUISL CUCTEM C 0011l MaMsIThio

SHEA IR I

Pa3pa60TI<a NapajuIe/IbHbIX IMIPOTrpaMM It CUCTEM C pacnpeneneHHoﬁ MaMSThIO C UCIOJIb30BaHUEM OUOIHO-

Teku MPI

HapaJTJ'IGJ'ILHBIe YHCJICHHBIC aJITOPUTMBI TSI PEIICHUSA BbIYUCIUTCIBHO-TPYJOCMKUX 3a/la4

Tabnuya 4. Ilpakmuyeckue 3anamus (ceMunapcKue 3aHamusl)

Ne Tema
n/n
1 o .
Pa3paboTtka mapamiensHBIX IPOrpaMM € UCIIONb30BaHueM HHTepdetica mepenaun coodmennit MPI
2 [IpakTrkyM 1O pa3paboTKe MapauIebHBIX AITOPHUTMOB U MPOTPAMM JUIS PEHICHUs 3a7ad BBIYUCIIHU-
TEABLHON MaTeMaTHKH
3 [IpakTHKyM N0 HCTIOJIB30BAHUIO OMOIHOTEK MapalieabHBIX MeTooB ParalLib i pemreHus 3a1a4 BbI-
YHCIUTENLHON MaTEMaTHKH
4 [paktukym 1o oneHke 3Q(HEeKTUBHOCTH MapaUIeIbHBIX METOAOB JJIS PA3HBIX TOTOJOTHHA MHOTOIIPO-
LIECCOPHBIX BBIYMCIUTENIBHBIX CUCTEM
5 Pa3paboTka mapaiebHBIX IPOrpaMM € UCIIONIb30BaHHeM TexHoaorun OpenMP
6 [IpakTukym mo pa3paboTke MapauIedbHBIX aNTOPUTMOB M MPOTpaMM ISl PEIISHUS 3a/1ad BBIYHCIIU-
TeJIbHOW MaTeMaTHUKN
7 [IpakTukyM MO MeTO/IaM TapauIeTbHBIX BRIUUCICHHUH TS petieHnus TudepeHInaabHbIX YpaBHEHUH B

YaCTHBIX IPOU3BOJHBIX
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[IpakTrKyM IO HCIIOIB30BAHNIO OMOIMOTEK MapajIeIbHBIX METOOB U PEIICHHUS CIOKHBIX HAyJHO-
TEXHUUYECKHX 3aJa4

9 IIpakTrkyM HO MeTOJaM MapajuIeNbHBIX BBIUUCICHUN Ul peIleHHs 3aJad MHOTOMEPHON MHOTO3KC-
TpeMaIbHOM ONTUMU3AINH
Tabauya 6. CamocmosmenvHoe usydenue pazoenos OUCYUnIUHbL (MOOYs)
Ne Bonpocsl, BLIHOCHMEBIE HA CAMOCTOSITEJIbHOE H3yYeHHe
n/n
1. OO01as xapakTepUCTHKa TEOPHH IpolieccoB Xoapa
2. S3pIk mapamnensHoro nporpammupoBanus OKKAM
3. Anroput™muueckuii 361k @optpan HPF mns mapamiensHoro nporpammupoBanus Crenuduka
0a30BbIX TTOHATHH
4. Anroputmudeckuii s3p1k @optpan HPF 11 mapannensHoro nporpaMMupoBaHus YTpaBiIeHUE
napajyIeIbHbIMU BBIYMCICHUSIMU.
5. OoOmas xapakrepuctrka texHojoruun OpenMP mis pa3paboTku mapajuieNbHBIX MIPOrpaMM s
CHCTEM C 001IeH MaMsIThI0
6. OO0mas XxapakTepucTHKa cpeapl BeimoaHeHus OpenMP
7. OOmmas xapakTepUCTHKa Cpe bl BHIIOJIHEHHUS C MCIIOIb30BaHneM ononnotexkn MPI
8. [TapaensHas 00paboTka rpadoB

5.0uenounvie mamepuansl 014 mexKyuiezo u pyoexcHo20 KOHmponsa ycneeaemocmu
U RPOMEIHCYMOYHOU AmMmecmayuu

KOHeYHbIMK pe3ynbrtatamMmm OCBOEHUA MNporpammbl ANCUUNIUHBbI ABNAKOTCA Cd)OpMMpOBaHHbIe KOTrHU-

TUBHbIE AECKPUMTOPbI «3HATb», KYMETb», «BAALETbY, PaciMCcaHHbIe N0 OTAe/IbHbIM KomneTeHumuam. dopmupo-

BaHWE 3TUX OECKPUNTOPOB NMNPONCXOANT B Te4YeHUe BCero cemecCTpa no aTtanam B pamMKax pas/IM4HOIo BnUa 3aHA-

TUI M camocToATeNbHOW paboTbl.

B xo4e u3yyeHus AncUMNAMHbI NpeaycMaTpueatoTcs mekywjuli, pybexcHolli KOHMPOsb U MPOMeXymoYHaa

ammecmayus.

5.1.

OuyeHouYHblie Mamepuasl 048 MeKyuje2o KOHMpoAA. Llesib mekyuie2o KOHMpPOsIa — OLEHKa pe3ybTa-

ToB paboTbl B cEMecTpe 1M obecneyeHne CBOEBPeMEHHOM 06PaTHOM CBA3K, A7 KOPPEKLMM 0BYyUYEHUS, aKTU-
BM3aL MM CaMoCTOATeNbHOM paboTbl obyyatowerocs. O6BbEKTOM TEKYLLLETO KOHTPOAA ABAAIOTCA KOHKPETU3 K-
pOBaHHble pe3yabTaTbl 06y4eHUA (Yy4ebHble 4OCTUNKEHNA) NO ANCLUNANHE.

Tekywuii KOHMpPOAL ycneBaemocTn obecneynBaeT OLEHMBAHMNE X043 OCBOEHWUA AUCLMUMNIMHBI U BKAIOYAET:

OTBETbl Ha TeopeTn4yeCKkne BONpPOChbl Ha NPaKTUYECKOM 3aHATUN, pelleHne NPakTUYeCKnxX 3aday U BbinosiIHeHUe

3ap,aHm71 Ha NPaKTU4eCKOM 3aHATUN, CaMOCTOATE/IbHOE BbINOJ/IHEHNE NHANUBUNAYA/IbHbBIX A0MaALUHUX 3ap,aHm7| C

OTYETOM B YCTAaHOB/IEHHbI CPOK, HanucaHue pedepaTos.

OueHKa KayecTBa NOAroTOBKM HA OCHOBAHMW BbIMOAHEHHbIX 3ap,aHm7| BeAeTCA npenogasatenem (C O6CY)K-

geHnem peayanaTos), 6an/1bl HAYUCAAIOTCA B 3aBUCUMOCTU OT C/IOXKHOCTH 3a4aHunA.

5.1.1.Bonpocbl no memam ducyunauHsl «Memodbl NapannenbHo20 NPo2paMmmumposdaHua» (KOHTpoaupyemas

KomneTteHuua OMNK-5)

1.

»w

Uro Takoe mapaiieibHOe MPOTrPaMMHUPOBAHUE U CYNEPKOMITbIOTEpBl. OOIACTH B KOTOPBIX MO-
KET BO3HUKATh TOTPEOHOCTh B MapaUICIbHBIX BBIUUCICHUSAX. OCOOEHHOCTH MapalIeIbHBIX
BBIUMCJICHUH.

YBenuueHue Mpou3BOIUTENHFHOCTH TMPU MapaUICIbHBIX BhIYHCICHUIX. K kakuM oGmactsim 3a-
J1a4 MOKET OBITh MPUMEHEHO pacriapaieIMBaHie K KaKUM HeT. 3aKoH AMjana.

O11eHKHN POU3BOIUTEIHHOCTH BEIYUCIUTEIBHBIX CHCTEM.

Kommnbiorep B @oH-HeliMOHHOBCKOM NOHMMaHWM. Pa3inuyHble apXUTEKTYpbl MapajiiesIbHBIX
KOMIIBIOTEPOB.
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16.
17.
18.
19.

20.
21.
22.
23.
24.
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.

41.
42.

BekTopHbIe KOMIIBIOTEPBL.

[TapannenbHble KOMIBIOTEPHI.

Knaccugukanus MHOTONPOLIECCOPHBIX BEIYUCIUTENBHBIX CUCTEM 0 OpraHU3alliy MTaMsTH.
Knaccudukanus dOavunHa.

MIMD napajuienbHble CUCTEMBI.

. SIMD cucreMsl.

. Kitactepubie koMnbloTepbl 1 KX OCOOCHHOCTH.

. [Ipumep co3manus BEIYUCIUTEIBLHOTO KIacTepa.

. OCHOBHBIE XapaKTEPUCTHUK ITPOU3BOAUTEIILHOCTH KilacTepa.

. Opranuszanust CBsI3U MEXK/y 3JIEMEHTaMU BBIYUCIUTEIBHBIX CUCTEM

. OcOOEHHOCTH TIOCTPOEHUS MapaAJIICIIBHBIX aarOpUTMOB. CUCTEMBI aBTOMATHYECKOTO pacrapal-

nenuBaHus U OObIYHBIE cXeMBbl. CBs3b MOHATUS (DYHKIIMHM B YUCTOM BHJIC U IMOCTPOCHHS Tapaj-
JICJIBHBIX aJITOPUTMOB.

Crenenp napamienn3Ma ajlropurma.

Y cKkopeHne napauieIbHOro ajaropuTMa.

O PeKTUBHOCTD MapaIETLHOTO aTOPUTMA.

Paznenenue Ha nox3agaun. Y CTaHOBICHHUE CBA3EH MEXy OTAEIbHBIMU NoA3anadyamMu. O0beau-
HEHHME MEJKHUX MoJ3a7ad B OOJbIINE, 3aKOHYEHHBIE CUETHBIC eIUHUIIBI (ariomepanus). Anro-
PHUTMBI C UCIIOJIb30BAaHUEM MEHeKepa U 0e3 MCII0Ib30BaHMs.

KpynHO 1 MeNKO3epHUCTHIE AITOPUTMBI.

banancupoBka 3arpy3ku y3710B. 3aBUCUMOCTb BHIOOpA aIrOPUTMA OT CTPYKTYPhl BBIUUCINUTEIb-
HOH CETH.

CpencrBa napajuieIbHOro NporpaMMHUpOBaHUS.

CpencTBa MOAEPKKH MapaylIeIbHON pa0oThl: thread-br.

CpencTBa oA KKK NapajljieIbHOW paboThl: MapauieIn3M IPOLEcCOB, MEXaHU3M CUHXPOHHU-
3alUU U MEXaHU3M pasJIelIeHHs pecypcoB, ceMadopsl, 00MEH COOOIICHUSIMHU.

CoBpeMeHHBIE cpencTBa "HEABTOMATHYECKOr0" IMapajieNIbHOro mporpammupoBanus. MPL
brokupyemas u HeGnokupyemas epemaada coodmenuii 8 MPIL.

MPI( Message Passing Interface ) - unrtepdeiic mepegadn cooOLMICHHMIA, CPAaBHEHHUE C IPYTHM
[10.

MPI. KosmnexkTuBHBIE B3auMMOAEHCTBUS mporeccoB. lIoHATHMA Tpynn M KOMMYHHKaTOPOB,
YIPaBJIE€HUE UMH.

O6pamnstomue ¢pynkunn MPIL

OcHoBHble Bo3MoxkHOCTH MPL.

CucteMbl aBTOMAaTHYECKOro pacnapauienuBaHus. OcOOEHHOCTH MPOrpaMMHUpPOBAHMS 3a]ad B
TaKMX CUCTEMax.

Anroput™m penykiuu rpada.

Cucrema aBTOMaTH4YECKOr0 TMHAMUYECKOro pacnapanienuanus Grace.

IIpocreiimme anropuT™Mbl U UX CTENIEHb NapalIeIu3Ma.

ANTOpUTM CABauBaHMUSL.

[TapannenpHbIi aIrOPUTM CKAJIIPHOTO YMHOKEHUS BEKTOPOB U €r0 YCKOPEHUE 110 CPABHEHUIO C
MIOCJIEI0BATEIbHBIM AITOPUTMOM.

[TapanienpHbli alrOpUTM YMHOKEHHSI MaTPHIIBI HA BEKTOP U €r0 YCKOPEHHE IO CPABHEHMIO C
MIOCJIEZI0BATEIbHBIM aITOPUTMOM.

[TapannenpHbIi aITOPUTM YMHOKEHUS MAaTPULIBI HA MATPUILY U €r0 YCKOPEHHE 110 CPABHEHUIO C
MOCJIEI0BATEIbHBIM AITOPUTMOM.

[TapanneneHbiii anroput™ pewenuss CJIAY npsmeim metogoM ['aycca u ero yckopeHue Io
CPaBHEHHUIO C MOCIIEA0BATEIbHBIM aITOPUTMOM.

[Mapannensuplii anroput™ pemienuss CJIAY utepaunoHHsiMu MeTogamu Skobu, I'aycca - 3eii-
JIeJi U UX YCKOPEHHUE M0 CPaBHEHHUIO C MOCIIEA0BATEIbHBIM aITOPUTMOM.

KomMmyHuKanoHHble pyHKIMHU TUTIA "TOYKA-TOYKa"

KomnnexkruBHble QyHKIMH.

bnokupyromue u HeOIOKUpYIOUHe QYHKIHH.
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5.2.0yeHoyvHble Mamepuansl 078 NPOMeXCymoyvHol ammecmayuu. Llesbio MpomexymoyHsix amme-
cmayuli No AUCUMNANHE ABAAETCA OLEHKA KayecTBa OCBOEHMA AUCLMUMNIMHBI 06yYatoWMmncA.

MpomerKyTouHas aTTectalua npeaHasHayeHa AN 06bEKTUBHOMO NOATBEPKAEHNUA N OLLEHUBAHUSA [10-
CTUTHYTbIX PE3Y/1IbTAaTOB 06YYEHMA Noc/e 3aBepPLUEHNA U3yYeHMA ANCUMNANHBIL. OCYLLECTBASETCA B KOHLE Ce-
MecTpa 1 npeacTaBaseT coboli UTOroBYIO OLLEHKY 3HaHUIA NO AUCUMMIMHE B BUAE NPOBeAEHNs 3a4eTa.

MpomerKyToYHas aTTecTaumsa MOXKET NPOBOANTLCA B YCTHOM, MUCbMEHHOM dopme, U B popme TeCTUpoBaHUA. Ha
NPOMEXKYTOUHYIO aTTecTaumio oteoantca ao 25 6annos.

Bonpocskl U murnossle 3a0a4u, 8bIHOCUMbIe Ha 3a4em ( KoHmposaupyemasa KomnemeHyus OMNK-5)

1. UYro Takoe mapajuiesibHOE MPOrPaMMHUPOBAHUE U CYNEPKOMITbIOTEpPhl. OOIaCTH B KOTOPBIX MO-
KET BO3HHMKATh MOTPEOHOCTh B MapajUIeNbHBIX BhIUUCICHHSIX. OCOOCHHOCTH HapaielbHBIX
BBIYMCIICHUI.

2. YBenuyeHue MPOU3BOAUTENHLHOCTH MPHU NapaieNbHBIX BhIYHCICHUAX. K kakuM oOnactsam 3a-
J1a4 MOJKET ObITh MPUMEHEHO pacrnapalieIMBaHie K KaKUM HeT. 3aKkoH Amjiana.

3. OueHKH NPOU3BOIUTEITHLHOCTH BEIYMUCIATEIBHBIX CUCTEM.

4. Kommnbiotep B PoH-HeliMOHHOBCKOM NOHMMaHUU. Pa3nuuHble apXUTEKTYphbl MapajlelbHbIX
KOMIIBIOTEPOB.

5. BeKTopHbIE KOMITBIOTEPHI.

6. IlapannenbHbIe KOMITBIOTEPHI.

7. Knaccudukaiyss MHOrOIpoeCCOPHBIX BRIYUCIUTEIBHBIX CUCTEM IO OpraHU3alluy MaMsITH.

8. Knaccuduxamnus OnuHHA.

9. MIMD napanienbpHbIe CHCTEMBI.

10. SIMD cuctemsl.

11. KnacTepHble KOMITBIOTEPHI U UX OCOOCHHOCTH.

12. ITpumep co3aHus BBIYUCIUTEIBHOTO KIIACTEPA.

13. OcHOBHBIE XapaKTEPUCTHK IPOU3BOJUTEIHFHOCTH KIIACTepa.

14. Opranuzanus CBSI3u MEXIY AJIEMEHTaMHU BBIUUCIUTEIbHBIX CUCTEM

15. OcobGeHHOCTH OCTPOEHUS MapajIeNIbHBIX alropuTMOB. CHCTEMBI aBTOMATUYECKOTO pacrapall-
JenUBaHMs M OOBIYHBIE CXeMBbl. CBsI3b MOHATHS (DYHKIIMHM B YUCTOM BHJIE U MMOCTPOSHHS TIapaj-
TIENBHBIX aJITOPUTMOB.

16. Crenenp mapamienn3Ma alrOpuTMa.

17. YckopeHue napaiielbHOro alropuTMa.

18. D¢ dexTrBHOCTH MapaIIIENTFHOTO AITOPHTMA.

19. Paznenenue Ha nmoj3ajauu. Y CTaHOBJIEHUE CBSA3EH MEXIY OTIENbHBIMU Moj3agauamu. Oobeau-
HEHHUE MEJIKUX 10/33/1a4 B OOJIbIINE, 3aKOHUEHHBIE CUETHBIE €AMHMIIBI (arjaoMepanus). Airo-
PHUTMBI C UCIIOJIb30BaHUEM MEHeKepa U 0e3 HCIIOIb30BaHMs.

20. KpymHO 1 MeITKO3epHUCTHIE aTOPUTMEI.

21. banancupoBKa 3arpy3KH y3710B. 3aBUCUMOCTh BBIOOpA alropuT™Ma OT CTPYKTYPHI BEIYUCTUTENb-
HOM CETH.

22. CpencTBa napamieabHOro MPOrpaMMUPOBAHHUS.

23. CpezcTBa MOAJIEPIKKY TapayuIeTbHON paboTh: thread-bI.

24. CpencTBa MOACPKKHU MapajieIbHON paboThl: apaien3M IpoIeccOB, MEXaHU3M CHHXPOHH-
3aIMi ¥ MEXaHU3M Pa3JIeICHHs pecypcoB, ceMadopbl, 0OMEH COOOIIECHUSIMH.

25. CoBpeMeHHBIE CpE/CTBAa "HEaBTOMATHUECKOTO" MapajuieNbHOTo mporpammupoBanus. MPL
brnoxkupyemas u HeOmokupyemas repegada coodmennii B MPI.

26. MPI( Message Passing Interface ) - unTepdeiic nepenaun cooOIeHNH, CPaBHEHUE C JAPYTUM
I10.

27. MP1. KonnekTuBHBIE B3aUMOJEHCTBUS TporeccoB. [loHSTHS Tpynmnm M KOMMYHHKAaTOPOB,
yYIpaBJI€HUE UMH.

28. O6pamrsironue pynkuu MPL

29. OcHoBHBIC BO3MOxHOCTH MPI.
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30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.

41.
42.

CucreMbl aBTOMATHYECKOTO pacrapaiienuBanus. OCcoOEHHOCTH MPOTrpaMMHUPOBAHUS 3a7ad B
TaKuX CUCTEMaX.

AJTOpuUTM peryKiuu rpada.

Cucrema aBTOMaTHYECKOr0 IMHAMUYECKOT0 pacnapasuienuBanus Grace.

[Ipocreiimme anropuT™Mbl U UX CTEIIEHD NapajuieIn3ma.

AJNTOpUTM CABauBAHMUSL.

[TapanienpHblil aITOPUTM CKAJIIPHOTO YMHOKEHUSI BEKTOPOB U €r0 YCKOPEHUE 10 CPAaBHEHUIO C
IIOCJIEI0BATEIbHBIM AJITOPUTMOM.

[TapamienpHbI AITOPUTM YMHOKEHHSI MaTPULIbl HA BEKTOP U €ro YCKOPEHHUE MO CPaBHEHHUIO C
II0CJIEI0BATEIbHBIM aJITOPUTMOM.

[TapamienpHbIi AITOPUTM YMHOXEHUSI MAaTPULIBI HA MAaTPHILY U €r0 YCKOPEHHUE 110 CPABHEHHUIO C
II0CJIEZI0BATEIbHBIM AITOPUTMOM.

[Tapannensubiii anroput™ pemenuss CJIAY npsameim MeTonoM ['aycca U ero yckopeHue Io
CPaBHEHHUIO C IIOCJIEA0BATEIbHBIM aJITOPUTMOM.

[Tapannensubrit anroputM permeHuss CJIAY urepanmonasiMu Metogamu Sxodbwu, [aycca - 3eii-
JIeJI U UX YCKOPEHUE I10 CPABHEHHUIO C MTOCIIEA0BATEIbHBIM aJITOPUTMOM.

KommyHukanmonssie pyHKIMY THNA "TOYKa-TOYKa"

KomtekTuBHBIE QYHKITHH.

broxupytoiue u HeGnokupyomue GyHKIUH.

6. Memoouueckue mamepuainsl, onpeoensaOuiue nPoUeoypsl OUEeHUGAHUA 3HAHUIL, YMe-
HUIl, HAGVIKOG U (111L) ONBIMA OEAMENbHOCIU
Tabauya 7. Pe3ynomamel ocsoeHus y4ebHoli ucyunauHel, nodnexcaujue nposepke

PesynbTaTbl 06yye- OcBOoeHHble MoKas3aTe/In OLEeHKM pe3yibTaTos 0by- Bua oueHoyHOro matepuana

HUS (KomneTeHuMK) yeHus
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OIIK-5. OIIK- 5.1. [Ipume- | OIIK- 5.1. 3-1. ocHOBHBIE KaTe- Tunossle OLEHOY-
Crioco0eH pa3- | HSET arOPUTMBI U ropuu pusocoduu, 3aKOHBI UC- HBIE MaTepHUAITbI
pabaThiBaTh al- | MPOTPaMMBbl, COBpE- | TOPUYECKOTO Pa3BUTHUS, OCHOBBI | JJII YCTHOTO OIPO-
TOPUTMBI 1 MEHHbIE HH(pOpMa- MEXKKYJIbTYPHON KOMMYHHKA- ca (m5.1.1);
KOMITBIOTEPHBIC | IMOHHBIC TEXHOJIO- | IIUH. TUIIOBBIE OLICHOY-
MPOrpamMMBbl, TUW, METOJIbI U OIIK- 5.1. ¥-1. BecTu B3auMo- HbIE MaTepUAJIbI
IIPUTOAHBIE VI | CPECTBA KOHTPOJISL, | JAEWCTBUE C MPEACTABUTEIAMU 1U1s. KOHTPOJIbHOM
MIPaKTUYECKOTO | JUATrHOCTUKHU U WHBIX HAIlMOHATBHOCTEH U KOH- | paboThI (1. 5.1.2);
MIPUMEHEHUS YIPaBJICHUS (beccuii ¢ coOMIOAEHNUEM STHYE- | THIIOBBIE OLIEHOY-
CKHMX U MEXKYJIbTYPHBIX HOPM HbIE MaTepUAIIbI K
OIIK-5.1. B-1. onbITOM OLIEHKH | 3K3aMeHY (II.
SIBJICHUH KYJIbTYPBI HA OCHOBE 5.2.2)
IIOCELLEHUS TEATPOB, My3€€B,
YTEHUS XYJ10)KECTBEHHOM JIUTe-
patypsbl, IPOCMOTpa KHHODUITH-
MOB.
OIIK- 5.2. 3-1. Baxxueiimue J10-
CTUKEHUS KYJIbTYPbl U CUCTEMBI
IIEHHOCTEH, CPOPMHUPOBABIITUECS
OIIK- 5.2. Umeer B X0J1€ UCTOPUYECKOTO pPa3BUTHUSA
npaktudeckuii onbiT | OIIK- 5.2. ¥-1. popmupoBats u
pa3paboTKu U Hc- apryMEHTUPOBAaHHO OTCTAauBATh
[I0JIb30BAHUA AIr0- | COOCTBEHHYIO MMO3ULUIO IO pa3-
PUTMOB U TIPO- JUYHBIM [TpoOJIeMaM UCTOPHUH U
rpaMM, COBPEMEH- BBISIBJIATh CYLIECTBEHHBIE YEPThI
HBIX MH()OPMAIIOH- | HICTOPUYECKUX MPOIECCOB, SIBIIC-
HBIX TEXHOJOTUM, HHUI 1 cOOBITHI
MeTon10B U cpeacts | OIIK-5.2. B-1. cnocoOHOCTBIO
KOHTpPOJISl, TUarHO- | MIOHUMAaTh, KPUTHYECKU aHAIIH-
CTUKH U yIIpaBJie- 3UpOBaTh U U3JIarath 0a30BYIO
HUSL, IPUTOJTHBIE B UCTOPUUYECKYIO HHPOPMALIHIO
cdepe cBoeit po-
(beccroHanbHOMU Je-
SATEIbHOCTHU
7 Y4eb6HO-MeTOoAMUYECKOE 00ecTiedeHHe TUCHMILTUHBI (MO1YJIs1)
7.1. Ocnosnasn numepamypa
1. Kamepon Xsio3, Tpeiicu Xpr03. [lapannensHoe u pacnpeneaeHHOE MPOrpaMMHPOBAHUE C HC-
nonp3oBanuem C++. U3a. Bunbsamc, 2004
2. TI'peropu P. DHaproc OCHOBBI MHOTOITIOTOYHOTO, MAPaUIEIBHOTO M PACTIPEICICHHOTO MPOTpaM-
muposanus. U3a. Bunbsmce, 2003
3. Borauer K.}O. OcHoBBI mapaimiensHOro mporpammupoBanus. - M.: BUHOM. JlaGopaTopwust 3Ha-
uuii, 2003.
4. B.B. BoeBoauH. MaTtemaTtnyeckue OCHOBBI MapajljieNbHbIX Bbunciaenuit - M.: MI'Y, 1991.
5. BoeBoaun B. B. MaremaTtudeckue MoJien U METOJIbI B MapaienbHBIX mporeccax. M.:, Hayxka,
1986.
6. Boesoaun B.B., Boesoaun Bn.B. [lapannensusie Beruncnenus. - CI16.: BXB-ITerepOypr, 2002.
7. Teprens B.II., Ctpourun P.I'. OcHOBBI MapajiiebHBIX BBIYUCIEHUHN JUIsI MHOTOIIPOLIECCOPHBIX
BBIYMCIUTENBHBIX cucTeM. - H.HoBropoa, HHI'Y, 2001.
8. Kopnees B. I'. [lapamtenpHble BEraucuTenbHbie cucteMbl. M.: “Hommk",1999. - 320 c.
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10.

11.

12.

10.
11.

12.

13.

14.
15.

16.

17.

=

O No gk

Kopnees B.B. IlapamiensHoe nporpammupoBanue B MPI. MockBa-MxeBck: MHCTUTYT KOMITb-
IOTEPHBIX HUcclienoBanui, 2003.
Hewmutorun C., Crecux O. IlapannenbHoe nporpaMMHpOBaHHUE ISl MHOTI'OIIPOLIECCOPHBIX BbI-
yucauTeNnbHbIX cucTeM - CI16.: BXB-IletepOypr, 2002.
Koznos O.C., E.A. Mertinukuii, A.B. Dkano. ApXHUTEKTypa MHOI'OIPOLECCOPHBIX BBIYUCIIU-
TeIbHBIX cucTeM: YueOHoe nmocobue -Ilox penakmueii B.M. Tumoxuna :- JI.: U3n-Bo Jlenunrp.
yH-Ta, 1981.
Xoknu P., K. Jlxxeccxoyn. Ilapamiensusie OBM. Apxutekrypa, NporpaMMHUpPOBAHUE U aJro-
put™bl -M.: Paguo u cBs3b, 1986.

7.2. Jlononnumenvhas iumepamypa
AdanacweB K.E. u n1p. MHoronpoeccopable BHIYUCIUTENbHBIE CUCTEMbI U MapajielbHOe Mpo-
rpammupoBanue. - Kemepoo: Ky36accBysuzaar, 2003.
lNonoBamikun /l., C.I1. I'onoBamkuua C.I1. MeToasl napainnenbHbix Beiuuciaenui. Y. 2: . - Cama-
pa: Camap. roc. aspokocm, yH-T, 2003.
lNonoBamkun J[.JI. Meroasl napauienbubix Boiuuciaenuil. H. 1. - Camapa: Camap. roc. a’po-
KocM, yH-T, 2002.
Hamox B.H. u ap. Meroandeckoe mocodue 1o kypcy "MHOronpoIreccopHble CHCTEMBI U Imapali-
JeNbHOE MporpaMMupoBanue. - Pocros-na-Jlony: PI'Y, 2000.
JHemeneB A.I'. [lapamienpHble BBIYMCIUTENbHBIE CUCTEMBI: OCHOBBI IPOTPAMMUPOBAHUSA U KOM-
NbIOTEpHOr0 MozenupoBanus. - [lepms: III'TTY, 2001.
Jxoyn3 I'. IIporpammupoBanne Ha sa3pike OKKAM. - M.: Mup, 1989.
Hopomenko A.E. MaTtemaruueckue MOJAEIM M METOAbl OpraHU3alMil BBICOKOIPOU3BOAUTEIb-
HbIX BeruucieHnui. Kues: Haykosa mymka, 2000.
Kuyr . UckyccrBo nporpammupoBanus ains OBM. T. 3. CoprupoBka u nouck. - M.: Mup,
1981.
Kopuees B.B. IlapamutensHoe nporpammupoBanue B MPI. MockBa-MxeBck: HCTUTYT KOMIIb-
IOTEPHBIX UcclienoBanui, 2003.
Kopnees B.B.. [lapannenbuble BeuuciuteabHble cucteMsl. - M.: Homumxk, 1999.
Crapuenko A.B., EcaynoB A.O., IlapainenbHble BBIYMCIEHUS HA MHOTOIIPOLIECCOPHBIX BBIYKC-
JIMTEJILHBIX cucTeMax. - Tomck: TT'Y, 2002.
CeipkoB b.}O., Matseer C.B. IIporpamMmmHoe o0OecrieueHre MyJIbTUTPAHCIIBIOTEPHBIX CUCTEM. -
M.: Duanor-MU®U, 1992.
®ypcos B.A. u np. Beeaenue B nporpamMmmupoBaHue i napauiensHbix OBM n kiactepos. -
Camapa: CHI] PAH, CT'AY, 2000.
Xoap Y. B3aumozeiicTByrouue nociaeroBaTeNbHbIe npouecchl. - M.: Mup, 1989.
HInakoBckuii .M., CepukoBa H.B. IIporpamMmMupoBanue [jisi MHOTOIPOLIECCOPHBIX CUCTEM B
crannapte MPI: IToco6ue - Mu.: BI'Y, 2002.
Ouaproc I'.P. OcHOBBI MHOTOMOTOYHOTO, MApaJIEIbHOTO U paclpeAeseHHOro MporpaMMHUpOBa-
Hus. - M.: U3natensckuii qom "Bunbsame", 2003)
Sxob6oBckuit M.B. Pacnipenenennsie cuctemsl u cetu. - M.: MI'TY "Cranxun", 2000.

7.5.Hnmepnem-pecypcoi

Designing and Building Parallel Programs

Foster I. Designing and Building Parallel Programs. -  Addison  Wesley,
1994.(http://www.mcs.anl.gov/dbpp)
Introduction to Parallel Computing (Teaching Course)

(http://www.ece.nwu.edu/~choudhar/C58/)

Message Passing Interface (MPI) (ABtop: Pageirun B.1O.)

MPI. Message Passing Interface Standart (ps)

Parallel Programming Laboratory, University of Illinois, Urbana-Champaign (eng)

Parallel Programming with MPI by Peter Pacheco (eng)

Tutorial on MPI: The Message-Passing Interface William Gropp Mathematics and Computer
Science  Division  Argonne  National  Laboratory  Argonne, IL 60439 www-
unix.mcs.anl.gov/mpi/tutorial
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9. HudopmalmoHHO-aHATUTHYECKHUE MaTepUANTbI TI0 TApPaJUICTbHBIM BRIYHCICHUSM

10. UadbopmarimoHHO-aHATUTHICCKUN IIEHTP 10 MMapajlIeIbHBIM BEIYUCICHUSIM (PYC.)

11. Mudopmannonnsie MaTepuansl no MPI

12. Uadopmarmonnsie MaTepuansl mo OpenMP

13. Nudopmannonnsie MaTepuaisl padouei rpynmnsl IEEE no kinacTepHbIM BEIYHCICHUSM

14. Uudopmanmonnsie Matepuanbl LleHTpa koMmbioTepHOro MozenupoBaHus Hukeropoackoro
yHUBEpcUTeTa (/ccam)

15. T-cucrema - cpefia MporpaMMHUPOBAHUS C MOAJIEPKKON aBTOMATHYECKOr0 AMHAMHYECKOTO pac-
napajuieIMBaHus Mporpamm (pyc.)

[Ipu npoBeneHUN 3aHATUH JIEKIMOHHOTO THIIA MPAKTUYECKUX (CEMUHAPCKHX) 3aHATUN HCIOIB3YIOTCS

CBCIACHU 00 QJICKTPOHHBIX PIH(bOpMaI_[I/IOHHBIX peCypcax, K KOTOPbIM obecrneyeH JOCTYII JIA IMOJIb30Ba-

Teneit oubimorexu KBI'Y.

Hepeueub AKmMyaibHblX IJIEKMPOHHbLX ungbopmauuonnblx oas Oarmblx,

K Komopuvim odecneuen oocmyn noavzoeamenam KbI'Y (2023-2024 yu. 200)

Ne | HammenoBanue| Kparkas xapakre- Anpec caiita HaumenoBanue op- Ycaosus no-
n/m | 3JIeKTPOHHOTO pHCTHKA raHu3aluu- BJa- cTyna
pecypca Aebla; PEKBU3UTHI
JI0TOBOPA

1. | Hayunas Dnektp. oubamoreka | http://elibrary.ru 000 «HDb» ITomuslit no-
3JIEKTPOHHAsI | HAyYHBIX IMyOJIHKa- CTYII
oMoOJIMOTEeKA nuit - oxoiio 4000 JlunensuonHoe cormna-

(HOBb PO®U) | HHOCTPAHHBIX U menne Nel14830 or
3900 oTeuecTBeH- 01.08.2014r.
HBIX HAYIHBIX JKYyp- Becepouoe
HaJIoB, pedepaTsl
nyOnukanuit 20 ThIC.

JKYpPHAJIOB, a TaKXKe
onucanus 1,5 mim.
3apyOeKHBIX U pOC-
CUHCKHMX Juccepra-
uuii; 2800 pocc.
JKypHaJIOB Ha 0e3-
BO3ME3AHON OCHOBE

2. | 9BC «KoHn- 13800 u3ganwmii o http://www.stud | OOO «Koncynbraut | [TonHbIH 10-
CYJIBTAHT CTY- | BCEM 00JIaCTsIM 3Ha- medlib.ru CTyJICHTa CTyT (peru-
AEHTa» HUM, BKJIKOYa- ctpanus 1o [P-

et Gonee uem 12000 | Nittp:/ vv_ww—.med (r. Mocksa) agpecam
Y4eOHHKOB U y4e0- collegelib.ru Torosop KBI'Y)
HBIX ITOCOOUH TSt
BO u CI1O, 864 Ne750KC/07-2022
HaMMEHOBaHHH OT126.09.2022 r.
XKypHaioB u 917
MOHOTpaduii. AKTHBEH J10

30.09.2023r.

3. | «Qnekrponnas | Komnexuus «Menmu- | http://www.stud 00O «Ilonurexpe- | [lonuslii go-
onodamoTeKa nuHa (BO) medlib.ru cype» cTym (peru-
Texunueckoro | 'DOOTAP-Menua. crpauus 1o [P-
By3a» (ABC Books in English (r. Mocksa) aapecam
«KoHcyabTaHT | (KHUTU HA aHTJIH- Torosop KBbI'Y)
CTY/AEHTAa») CKOM SI3BIKE)»
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http://elibrary.ru/
http://www.studmedlib.ru/
http://www.studmedlib.ru/
http://www.medcollegelib.ru/
http://www.medcollegelib.ru/
http://www.studmedlib.ru/
http://www.studmedlib.ru/

Ne849KC/03-2023
or 11.04.2023 r.

AKTHBEH TI0

19.04.2024r.
9BC «JIanb» Dnexkrponnsie Bep- | https://e.lanbook | OO0 «3BC JIAHb» (r. | ITonHsrii g0-
CHUM KHHUI BeAyLIUX m CaHKT-HeTep6ypr) CTyII (perH-
W3/1aTeNbCTB yueo- ctpauus no [P-
HOM ¥ HAy4YHOU JIH- Horosop Ned1EI/223 | 4 1hecam
TepaTypl (B TOM or 14.02.2023 r. | KBIY)
YHCIIe YHUBEPCUTET-
CKUX U3JaTeJIbCTB), AKTHBEH 10
TaK U DJICKTPOHHBIE 15.02.2024r.
BEPCUU TIEpUOTUYC-
CKHMX M3JJaHHUI 110
pa3IM4YHBIM 00J1a-
CTSIM 3HAHMII.
9BC «Jlaub» Komnekmus >mnek- https://e.lanbook | OO0 «3BC JIAHb» (r. | IToaHsIi g0-
TPOHHBIX U3JaHuN m CaHKT-HeTep6ypr) CTYII (pem-
«®DITY. 10-11 k. ctpanus no IP-
Hsn-Bo «IIpocsere- Alorosop aapecam
Huey. O6meobpazo- Ne246E11/223 KBI'Y)
BATCIILHBIC Tpeive- or 31.07.2023 .
THI.
AKTHUBEH J10
01.09.2024r.
Hanunonajanb- OO0BeMHEHHBII https://rusneb.ru/ | ®I'BY «Poccuiickas | Jloctym ¢
Hasl JIEKTPOH- | DJICKTPOHHBIN KaTa- rocylapcTBEeHHasi OM0- | HIEKTPOHHOIO
Hasi Oudamore- | jor OHIOB pOCCUI- TTHOTEKA YUTATHHOTO
ka PI'b CKUX OMOJIMOTEK, 3aya OnOIno-
coflepKaImit Horosop texu KBI'Y
4 331 542 »nek- Nel01/HDB/1666-11 ot
TPOHHBIX JOKYMEH- 10.09.2020r.
TOB 00pa3oBaTelib- .
HOTO M HAYYHOTO beccpouHeti
XapakTtepa 1o pas-
JUYIHBIM OTPACIISAM
3HAHUU
9bC 107831 myOmnuka- http://iprbooksh | OOO «Aii ITu Dp Me- | ITonHsblit n0-
«IPSMART» i, B T.4.: 19071 — | op.ru/ a» CTyI (peru-
y4eOHBIX U3JaHUH, ctpanus 1o [P-
6746 — Hay4HBIX U3- (r. Mocksa) ampecam
)Ialinﬁ, 700 xomtek- Torosop Ne75/ETl- KBI'Y)
i, 343 xypHana 293
BAK, 2085 ayauo-
U30aHMUH. or 23.03.2023 r.
AKTHUBEH J10
02.04.2024r.
IbC Temarnueckas kon- | http://iprbooksh | OOO «Aii ITu Op Me- | [onHslii go-
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«IPSMART» | nexuus «Pycckuii op.ru/ Ia» cTyn (peru-
A3BIK KaK HHOCTPaH- ) crpanus 1o IP-
(0P PKHN) . http://www.ros- (r. Mocksa) anpecam
edu.ru/ KBI'Y)
W3narennckue Koi- Aorosop Nel42/ETI-
223

JIEKLUU:

) or 18.05.2023 r.
«3naroyct»; «Pyc-
CKHH s13bIK. Kypchi»; CpPOK IIPETOCTABIICHUS
«Pycckuii A3bI1k» JULEH3UH:
(Kypcot YMK «Pyc-
CKHUH SI3BIK CETOIHS» ¢ 01.06.2023 1o
- 6 KHHT) 01.06.2024

9. | OBC «lOpaiit» | DnekTponHbie Bep- | https://urait.ru/ 00O «2nexrponnoe | Ilonnblii q0-

s CITO CUH y4eOHOH 1 W3/1aTeIbCTBO cTym (peru-
HAY4YHOH JUTEpaTy- IOPAUTY (r. Mocksa) | CTpanus 1no 1P-
PBI U3/1aTEIbCTB ajpecam
«}Opaiit» s CI1O Horosop Ne30S/EIl- | KBIr'Y)
U SJIEKTPOHHBIE BEP- 223
CHI TIEP AOMIHECIR Or27.10.2022 .
W3JIaHu# 10 pa3iny-
HBIM 00JIaCTSIM 3Ha- AKTHBEH 110
HEH. 31.10.2023 .

10. | 9BC «lOpaiiT» | DnekrponHsie Bep- | https://urait.ru/ 00O «2nexrponnoe | [lonHbrii q0-

s BO cuu 8000 HanmeHo- W31aTEIbCTBO cTyn (peru-
BaHUU y4eOHOU U FOPAMT» (r. Mocksa) | cTpauus o IP-
HAy4YHOU TuTepary- ajpecam
PBI U3aTENBCTB Jorosop Ne44/EIl- | KBI'Y)
«IOpaitr» qns BO u 223
ICKTPOXHEIC BEp- Or 16.02.2023 1.

CHH NEPUOTUIECKUX
M3JaHHUH 10 pasd- Axtusen ¢ 01.03.2023
HBIM 00JIaCTSIM 3Ha- r
HUH.
1o 29.02.2024 .

11. | Polpred.com. 0630p CMU Poccun | http://polpred.co | OOO «ITonmpen cupa- | Joctym o IP-
HoBoctu. 0O6- | u3apyoexsps. [Ton- | m BOYHUKU» aapecam KbI'Y
3op CMU. HBIC TEKCTHI + aHa-

Poccus u 3a- nutuka u3 600 usga- BesBosmesnno (6e3

py6exne HUH 110 53 oTpacisiMm oQuImaNLHOTO 0T0-
BOpa)

12. | Mpe3uaeHTt- Bostee 500 000 anek- | http://www.prlib | ®TBY «IIpe3unent- | ABTOpH30BaH-
ckasi O0n6JIMo- | TPOHHBIX JOKYMEH- .ru cKasg OMOIMoTeKa UM. | HBIHA JOCTYH U3
Teka uM. B.H. | ToB o ncropuun B.H. Enprmaay (T. OnoOIMOoTEKH
Eabuuna OreuecTBa, poccHii- Canxt-TlerepGypr) | (aya. Nell5,

CKO# rocyapCcTBeH- 214)

HOCTH, PYCCKOMY
SI3BIKY U TIPaBy

Corygauienue ot
15.11.2016r.

21


http://iprbookshop.ru/
http://www.ros-edu.ru/
http://www.ros-edu.ru/
https://urait.ru/
https://urait.ru/
http://polpred.com/
http://polpred.com/
http://www.prlib.ru/
http://www.prlib.ru/

‘ beccpounslii

8. MaTepuajibHO-TEXHUYECKOE o0ecnevyeHne JUCHUIIIMHBI

8.1. Tpebosanusa k mamepuanbHO-mMeXHUYECKOMY 0DecneueHuIo

Jns peanuzanuu paboueil mporpamMMbl JUCHUTUIMHBI UMEIOTCS CIIEUUAIbHBIC TTOMEIIECHHS IS

IIPOBCACHUA 3aHATUH JICKOIMOHHOI'0O U CEMHUHAPCKOr'o TUIIA, I'PYIIIOBBIX U MHAUBUAYAJIbHBIX KOHCYJIbTAa-

HHﬁ, TEKYIIETO KOHTPOJIA U HpOMe)KYTOqHOﬁ aTTeCraguu, a TakKe IOMCIINCHUA IJId CaMOCTOSATEIbHOU

paGOTBI. CHCI_[I/IEUILHBIC NMOMCIICHHA YKOMIIJICKTOBAHLL CHGI_IHaJIH3HpOBaHHOﬁ MeOEeIIbI0 U TEXHUYECKHU-

MU CpeJICTBa 00YUEHUs, CIYKAIUMHE [T IPECTaBIeHNU HHPOPMALUU OOJIBIION ayAUTOPHUH.

HpI/I IIPOBCACHNN 3aHATHI J'ICKI_II/IOHHOFO/ CEMHUHApPCKOI'o TUI1a 3aHATHI HUCIIOJIb3YHOTCA:

HaumeHoBaHue nporpaMmbl, IpaBo

Cpoxk neiicTBust

Ne . Crtpana npouc-
w/n HCNO0Jb30BAHNSI KOTOPOIi Npe/1o- XOATCHISE NMPOrpaMMHOI0 Koa-Bo
CTABJISACTCH obecneyeHus
Onepayuonnas cucmema PEJ] OC. Poccutickas @e- 12 mecsieB 1000
1 Kongueypayus: «Pabouas cmanyusy Jepanus
CucreMa ONTHYECKOI0 pacrno3HaBa- Poccuiickasg ®e- 12 Mecs1eB 30
2. | mus tekcta SETERE OCR ons POJ] Jeparus
ocC
JIuneH3us Ha mporpaMMHOe obecre- Poccuiickas ®e- 12 mecsieB 700
YeHHE CPEJICTB aHTUBUPYCHOM 3alllu- Jepanus
3 | T
" | Kaspersky Endpoint Security o 6us-
neca — Cmanoapmuuiii Russian Edi-
tion
[IpaBo ncnonb3zoBanus nporpammuoro | Poccuiickas @e- 12 mecsiieB 1
obecrniedeHus i IaHUPOBAHUS U Jepaus
MIPOBEACHUS OHJIAWH-MEPOIPHUATHI
4. | (TpaHCHIALMIA, TEIEMOCTOB/ ayaHuo-
BUJICOKOH(epeH1uil, BeOMHApOB)
Webinar Enterprise TOTAL 150
V4aACMHUKO8
JIuueH3us Ha mporpaMMHoe obecre- Poccutickas @e- OeccpouHble 32
YEHUE JJI1 BEKTOPHOTO IPauIecKOro Jeparus
5 | PENaKTopa Juli CO3MaHHs U PelaKTH-
" | poBaHMs rpaUECKUX CXEM, YepTe-
Kel 1 OJIoK-cXxeM
Acmo-epaghuueckuti pedaxmop
[IpenocraBienune HenckmounTeNbHbIX | Poccuiickas Pe- OeccpouHbie 16
6. | MPaB Ha HCTOTB30BAHHE MPOrPAMMHO- Jieparus

ro ooecneueHust CucTeMbl
Spider Project Professional

8.2. Ocobennocmu peanuzayuu OUCYUNIUHGL OJ11 UHBANUOO8 U JIUY, C OZPAHUYEHHBIMU 603MONCHO-

cmamu 300p06bs

I[J'I}I o6yqa}0m1/1xc;{ C OI'paHUYCHHBIMU BO3MOKHOCTSAMMU 3JOPOBbs CO3JJaHbI CIICHUAJIBHBIC YCJI0-

BUA UIA TOJIYUYCHUSA 06pa30BaHI/I$I. B memsax AOCTYITHOCTH MOJYYCHHA BBICHICTO O6pa30BaHI/IH Io 06pa-
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30BaTENIbHBIM MIPOrpaMMaM MHBAJIHJIAMH U JIMLAMH C OTPAHUYEHHBIMU BO3MOKHOCTSIMH 3/I0POBbSI YHHU-
BEPCUTETOM 00€ECIIeUnBACTCS:

1. AnpTepHaTuBHAs Bepcus 0GUIIMAIBHOTO caifta B ceTh « IHTepHeT» 715 cTabOBUISAIINX;

2. 171 MHBAJINI0B C HAPYIICHUSMU 3peHHs (C1a00BUASIINE, CIICIBIC)

- IPUCYTCTBUE ACCHUCTEHTA, OKA3hIBAIOIIETO 00yUaIomeMyCcss HEOOXOJUMYIO ITOMOIIb, TyOIUpo-
BaHUE BCIYX CIPAaBOYHOU MH(POPMALIUU O pacTIMCAaHUH YUEOHBIX 3aHATUH; HAJMUUE CPEICTB AJIsl yCUe-
HUSI OCTaTOYHOTO 3pPEHUs1, OpaliIeBCKON KOMITBIOTEPHOM TEXHUKH, BUJCOYBEIHUUUTENCH, TPOrpaMM He-
BU3YaJIbHOTO JIOCTYyNa K MH(OpMALIUU, IPOrPaMM-CUHTE3aTOPOB PEYU U JPYTUX TEXHUUYECKHX CPEICTB
npuema-nepenayn yueOHo MHpopMauu B AOCTYNHBIX (opMax uis oOydaroluXcsl ¢ HapyLICHUSIMU
3pEHHS;

- 3a/1aHuUs JJIs BBIIIOJHEHMS HAa SK3aMEHE 3aUUTBIBAIOTCSI ACCUCTEHTOM;

- TUChbMEHHBIE 33/1aHUs BBIIOJHAIOTCS HA Oymare, HAJIUKTOBBIBAIOTCSA ACCHUCTEHTY O0y4aroIlUM-
csl;

3. Jlng MHBAJIMIOB M JIML[ C OTPAaHUYEHHBIMH BO3MOKHOCTSMM 370POBbs MO CIyXy (ciaabociibl-
mIaniue, rryxue):

- Ha 3auyeTe/>K3aMeHe MPHUCYTCTBYET aCCHCTEHT, OKAa3bIBAIOUINI 00yYaroneMycsi HeOOXOIUMYIO
TEXHUYECKYIO MOMOIIb C YYeTOM HHAUBHIYalbHBIX OCOOCHHOCTEH (OH MOMOraeT 3aHsATh pabouee Me-
CTO, TIEPEIBUTATECS, IPOYUTATH U OPOPMHUTH 33/IaHUE, B TOM YHCIIE 3aITUCHIBAS IO/ JUKTOBKY);

- 3a4eT/9K3aMeH MPOBOJUTCS B TUCBMEHHON (opme;

4. JInsg MHBAJIUJOB U JIUI] C OTPaHUYCHHBIMU BO3MOXKHOCTSMU 37I0POBbBS, UMEIONINX HAPYIICHUS
OINOPHO-ABUTaTEeNILHOIO ammapara, CO3/1aHbl MaTepUaIbHO-TEXHUYECKHE YCIOBMs, OOecreuuBaroIye
BO3MOKHOCTB OECIPENSTCTBEHHOTO JIOCTYIA O0yYarOIINXCs B yUeOHbIE TOMEIICHHS, OOBEKTY MUTAHMUS,
TyaJIeTHbIE M JApPYTHe TOMEIIECHUS YHHBEPCHTETa, a TaKKe NMPEeObIBaHUS B YKA3aHHBIX MOMEUICHUSIX
(HaIMuue pacIIMpPeHHBIX JBEPHBIX MPOEMOB, HOPYUYHEN U IPYTUX MPUCIIOCOOICHMIA).

- IUCbMEHHBIE 3aJIaHUs BHIMOJIHAIOTCS HA KOMIIBIOTEPE CO CHEIMATN3UPOBAHHBIM ITPOIPAMMHBIM
o0ecrieueHrneM I HaJUKTOBBIBAIOTCS ACCUCTEHTY;

- 10 JKEJIaHHUI0 00YyYaroUIerocst 3k3aMeH MPOBOJIUTCS B YCTHOU (popme.

OOyuaromiyecs U3 YUCIIa JIMI ¢ OTPaHUYEHHBIMU BO3MOXKHOCTSIMHU 3710pPOBBSI 00€CIIEUEHBI HJIeK-

TPOHHBIMHA O6pa3OBaTeJ'IBHBIMI/I peCypcamMu B (I)opMax, aJIalITUPOBAHHBIX K OTPAHUYCHHUAM UX 3J0POBbA.
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9. JIuct u3MeHeHNH (TOMOTHEHMIH)

B paboueit mporpamMe AMCUMIUIMHBL «MeTOIbl MapauieIbHOrO MPOTrpaMMHUPOBAHUS HalpaBJICHUSI

noarotoBku 01.03.02 - [Mpuknannas maremaTuka u nadopmaruka, npoduis «[IpoekTupoBanue cuctemMm

HCKYCCTBEHHOTO MHTeIUIeKTay Ha 2023-2024 yueOHbIil ro.

Ne IlepeyeHb BHOCMMBIX
JuemeHT (myHKT) PII/] petien . IMpumeyanue
n/n H3MeHEeHHUil (10M0JIHEeHM i)
1.
3.

OO6cyxeHa U peKOMEH0BaHa Ha 3acelaHuu Kadeapsl

HDMKJZCZ@HOIZ mamemamuxu u qu)opmamuKu
HaMMCHOBAaHHEC Kaq)e,[[pbl

[Ipotokomn Ne OT «__ » 2023r.

3aB. kadeapoii A.P. beuenoBa

24



