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Pabouas mporpamMma AUCIUIUIMHBI (MOIYJISI) «MeToasl MapalIenbHOr0 IpOrpaMMUpOBaHusi»/COCT.
@®.X.Kynaea — Hanpuuk: KbI'Y, 2023. — 22 c.

Pabouas mporpamma npenHasHadeHa AJs MpenoAaBaHusl (aKyIbTaTHBHOM NUCUUILTUHBI CTYyJEHTaM OYHON
¢dopmbl 00ydyenus Hampasnenus noaroropku 01.03.02  [puknanHas matematuka u uHpopmaTHka B 5 cemectpe, 3
Kypca.

Pabouas mporpamma cocraBieHa ¢ yuetoM DenepanbHOr0 rocyAapcTBEHHOTO 00pa3oBaTeNbHOTO CTaHAapTa
BBICIIIEr0 00pa3oBaHus 1O HampasieHuto mnoaroroBku 01.03.02  Ilpuknagnas maTeMaThka W HH(OpMaTHKa,
yTBEPKACHHOr 0 puKkazoM MunoOpHayku Poccum ot 12.03.2015 1. Ne228.
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COJIEPXKAHMUE

Ienu u 3a1auu OCBOCHUSI TUCLUIIINHBI

Mecto qucuuminssl (Moayns) B ctpykrype OIIOII BO
TpeGoBaHwmsI K pe3ysIbTaTaM OCBOCHUS JUCIIUILTAHBI (MOTYJIs)
Conepxanuie v CTPYKTypa JUCITUTUTMHBI (MOTYJIs)

OneHouHble MaTepUalbl Ui TEKYLLEro U PyOeKHOTr0 KOHTPOJIS
yCIIEBAEMOCTHU U MPOMEKYTOUHON aTTeCTalluu

Meroandeckue MaTepHuallbl, ONPEAEIISIONINE IPOLEAYPhl OLIEHUBAHUS
3HAHWUH, yMEHUH, HABBIKOB U (MJIM) OMBITA AESITEIbHOCTU

VY4eOHo-MeToAnuecKoe o0ecrieueHue AUCHUIUTMHBI (MOYIIS)
Hopmamusno-3axonooamenvuvie akmoi

OcHnognas numepamypa

Jlononnumenvnas numepamypa

Ilepuoouueckue uzoanus (cazema, 6eCmuux, OLIEMEHb, HCYPHAT)
Hnumepnem-pecypcul
MartepuanbHO-TEXHUYECKOE 00€CTIeUeHNEe TUCITUTUTIHBI (MO TYJIs)

Jluct u3MeHeHu (I0TOJTHEeHNH) B paboyeit mporpaMme AUCITUTUTHHBI
(Momyist)



1. Ilenv u 3a0auu oceoenus oucyuniunsl (Mooyis)

[enp u3ydeHHs IUCUUIIMHBI «METOIbl MapajuieIbHOIO IPOrPaMMHUPOBAHUA» - IIOJyYEHHUE

oOyJaromumcsi 3HaHMUH MO KaKJOW KOHKPETHOH TEXHOJIOTMU MPOrPaMMHUPOBAHUS B OTAEIBHOCTH,
COIIOCTABUTh €IMHCTBO M Pa3jM4YUE€ BCEX pPAaCCMATPUBAECMBIX IIOJXOJOB U IIOJY4UTb, TEM CAMBIM,
MOHUMaHHUE OOIIMX MPUHIUIIOB Pa3padOTKU NapaJUIeIbHBIX IPOTPaAMM.

3azaqyaMy OCBOEHUS IMCLUIUINHBI SIBIISIFOTCSL:

OO011ast XapaKTepUCTUKA MapajlIeNIbHbIX BBIYUCIUTENIBHBIX CUCTEM,

AnmapatHoe obecrieueHre BHIYUCIUTEIBHOTO KIIacTepa,

KoMMyHMKaImoHHast cpesia nepesadn JaHHbIX,

ApXHUTEKTypHBIC TPHHLHUIBI peaTu3aliyd MapauIeIbHON 00paObOTKM B BBIUYMCIUTEIBHBIX
MalluHax;

[IpuHIMIBI pa3paboTKH MapaieNbHbIX AITOPUTMOB U POTPamMM,

MeTo bl U A3bIKOBbIE MEXAaHU3MbI KOHCTPYHPOBAHUS MapajlIeNIbHbIX TPOrpaMM;

[TapannenbHble BBIYMCIUTEIbHBIE METOIBI.

AnroputMHuyYecKui sS3bIK NapaienabHoro nporpammupoBanus OKKAM,

ANropuTMHYECKUH SA3bIK JJIS ApauIeIbHOTO IPOTrPaMMHUPOBAHUS,

Texnonmorust it pa3pabOTKH MapajuIeNbHBIX MPOTPAaMM JUIsl CHUCTEM C OOIIeH MaMsThio
(OpenMP) u pacnpenenerHoi mamsateio (6nbmmoreka MPI),

[TapanienbHble YUCIEHHBIE AITOPUTMBI JIJIsl PELICHUSI BBIYUCIUTEIBHO-TPYIOEMKUX 3a/1a4.

2. Mecmo oucyunaunwvt 6 cmpykmype OIIOII BO
JucuumnnuHa «MeTopl mapaiieabHOro IporpaMMUpOBaHus» YyuTaeTca Ha 3 Kypee (5 cemectp)

U OTHOCHUTCS K (haKyJIbTaTUBHBIM JIMCUUIUIMHAM BapuaTWBHON 4YacTH, MPEeTyCMOTPEHHBIX Y4EOHBIM
maHoM ctyaeHToB no Hampasienuio 01.03.02 «I[Ipuknagnas MmaTemMaTuka 1 ”HPOPMATHKA».

3. Tpebosanusa K pe3ynromamam 0ce0eHus OUCYUNIUHBL (MOOYIA)
[Ipouecc wu3ydyeHHs NUCHUIUIMHBI HalpaBieH Ha (GOPMUPOBAHUE D3JIEMEHTOB CIEAYIOIINX

kommeTeHiui B cootBeTcTBuH ¢ OITOIT BO 1o nannomy HanpaBieHHIO TIOATOTOBKH (CHIEITUATBHOCTH):

odomenpodeccuonanbubix (OIIK):

Konapl Conep:xxanue KoMIeTeHIUN

OIIK-5

Crioco0eH pa3palaThiBaTh aNrOPUTMBI U KOMIBIOTEPHBIE MPOrPAMMBI, MPUTOIHBIC
JUIS IPAKTUYECKOTO MTPUMEHEHUS

B pesynbrarte n3ydeHns: AMCHUIUIMHBI 00YYAIOIIUIICS JODKEH:
3HATb:
OCHOBHBIE TTOHATHUS TUCHUIUINHBL, €€ METO/IbI, MECTO M POJIb B PELICHUU HAYIHO
MPaKTHYECKHX 33/]a4 C UCIIOJIb30BAaHUEM COBPEMEHHOTO MaTEMAaTHUECKOTO anapara;
OCHOBHBIE IOHATHS TUCUMITIIMHBL, €€ METOJIbl, MECTO U POJib B PELICHUU HAYYHO
MIPAKTUYECKUX 3a/1a4 C MCIOJIb30BaHUEM COBPEMEHHOTO MaTEMAaTUUECKOTO anmnapara;
YMETh:
MIPUMEHSATH U COBEPILIEHCTBOBATh COBPEMEHHBIM MaTeMaTHUECKUH anmapar Npu peleHuH
Hay4YHO-TIPAKTUYECKHX 33/1a4 MPUKIATHON MaTeMaTUKH U UHPOPMATUKHY;
MPUMEHATH (PYHKIIMOHAIBHO- JIOTHYECKYIO METO/I0JIOTHUIO0 MAaTEMAaTUKH K CUCTEMHOMY
aHaJIM3y B3aMMOCBS3€H MPOLECCOB U MOCTPOECHUIO MaTEMaTHYECKUX MOIeIen
BJIAJIETH:
WHCTPYMEHTApPHEM JUIsl PELICHUs] MaTeMaTHUeCKUX 3a7a4d B 00JIACTH MPUKIIAJHOW MaTeMaTHKU
1 MTHPOPMATHKHY;



MHCTpYMEHTapHeM (POPMaIbHO-TOTMYECKON KOHLIENIIMA MAaTEeMaTHKH [T WCaTH3aliu 1
CHCTEMHOTO aHaJIM3a CBS3€l MPH NOCTPOCHUN (PU3MUECKUX U MATEMATHUECKUX MOJIETCH

MPOLIECCOB U SIBJICHMIA;

4. Copnep:xaHue ¥ CTPYKTYpa AMCUMILIMHBI (MOIYJISA)

Taonuuya 1. Codeprcanue oucyuniunsl (Mooys)

«OCHOBBI IPEANPUHAMATENBCKON JESTEIIbHOCTHY», Hepeuenb KOHMPOIUPYEMbIX KOMNEm eHY Ul

Ne
paszena

HaumenoBanue paznena

ConeprxaHue paszzaena

KOHTPOJIHUPYeMOii
KOMIIeTeH MU
(w1m ee yacTu)

Kon

HaunmeHnoBanue
OIICHOYHOT 0
cpeacTBa

O6H_laﬂ XapaKTEePUCTHUKaA ITapaJlIJIeJIbHbIX BEIYUCIIUTEJIBHBIX CICTEM

ApxuTeKTtypa
BbICOKONPOMN3BOAMUTEbHbIX
3BM.

OyHKIMOHABLHBIE BBIYUCIUTEIBHBIC
ycrpoiictBa.  MHoroypoBHeBas
MozynbHasi mamsTh. KoHBeliepHbIe U
BEKTOpHbBIE BBIYHCIICHHSI.
IIpoueccopusie MaTpPHUIIBL.
MHoronporeccopHsie

BBIYKCIIUTENBHBIE CUCTEMBI C 00mIen
51 pacnpeneseHHOM MaMsATBIO
(MyNBTHIIPOLIECCOPHI u
MYJIbTUKOMIBIOTEPHI).

MukponpolieccopHbie CHCTEMBI.
Cxewmbl KOMMYTallUuH (nonnas
KOMMyTanusi - o0mas  [aMsTh,
MIePEKPECTHBIC KOMMYTaTOpBlI,
JIOKaJIbHBIE CXEMBbl KOMMYTAallUU -
o0Imas IIMHA, PEIIeTKH, KJIaCTepHhl).
AHanu3 mnapajleNbHBIX alrOpUTMOB
U TUIOBBIE  TOMOJOTMM  CXEM
KOMMYTallud — KOJIbLO, JIMHEHKA,
pelIeTKy, TONHbI Tpad, runepkyo,
TOP, JIepEBO. ArnmapaTHast
peanuzanus u MIporpaMMHas
SMYJISILUSL TOIOJIOTHI.

OIIK-5

Komnnoxsuym
TectupoBanue

Knaccudumkaumna
MHOFOMNpPOL,eCCOPHbIX
BbIYUCAUTENbHbIX CUCTEM.

CynepDBM.  MHoromporieccopHbie
BBIUNCITUTEIbHbIE KOMILJICKCHI
(MBCO). MHoroManmHHbIe
BBIUNCITUTENbHBIE KOMIUIEKCHL. Cetn
OBM. BerlicokonponsBoguTenbHble
BBIUHCITUTEIbHBIE KJIaCTEPBHI.
IIpumepsr COBPEMEHHBIX
BBICOKOITPON3BOIUTEIBHBIX
BEIUUCTUTENbHEIX — cucteM  (Cray
T932, IBM SP2, HP Exemplar, ASCI
RED). CyTepKOMITBIOTepHBIE
BEIYMCITUTEIbHBIE CHCTEMBI B Poccum.
Cucrematnka  @mmuHa. [loTokm
maHHbIX (komaHn). Koukperwmsarms
BHZIOB MHOTOIPOIIECCOPHBIX CHUCTEM:
BEKTOPHBIE KOMITBIOTEPHI,
CIMMETPHYHBIE MYJITBTHIIPOIIECCOPHI
(SMP), MAaCCHBHO-TIApaJlIeIIbHBIC
KoMTbIOTepHEIe cucteMsl (MPP),

OIIK-5

KnactepHble cucTembl.
Heob6xogumocTb
co3paHuA.

HUctopusa npoexra Beowulf. Hcropus
npoexrta Avalon.

MNpuHUMNDbI nocTpoeHms
KNacTepHbIX
BbIYMUC/IUTENBHbBIX

cuctem. Ysnbl

ApxuTektypa
y371a BBIYUCJIMTEIBHOI0 KJIacTepa.
OcobenHocty ucnonb3oBanust SMP-
cucteM B kadecTBe y3510B (OpenMP —
TEXHOJIOTHS).

OIIK-5




Bei6op CXEMBI kommytanun. | OITK-5
CereBpie TexHonoruu (cLAN, SCI,
Gigabit FEthernet, Fast FEthernet,

Myrinet) - OCHOBHBIE
XapaKTEepPUCTUKH, JOCTOMHCTBA U
Cpena nepegaum JaHHBIX:
HEIOCTaTKH, 0cO00EHHOCTH
HCIIONB30BaHU. ITpuHIUnIEL u
MEXaHU3MBI TIOCTPOEHHUS CeTH
Wutepner . Ilportokonsr [P4, IP6,
Mapmpyruzanms, DNS u
BUPTYyaJIbHBIE cepBepHl, Intranet-cetu
MpuknagHole npoTtokonbl | http, FTP, IlouroBrie | OIIK-5

creka TCP/IP

npotokonsl, CGI.

CuctemHoe nporpammHoe
obecneuyeHue.

Beibop  omepanmonHoit  cucremsbl. | OITK-5
UcnonszoBanne OC  cemelicTBa
Windows B KauecTBe IUIaTQOPMBI
VTS MOCTPOCHUS KJacrepa.
UcnonwzoBanue oC Linux.
Hactpoiika omnepaiiioHHO# CHCTEMBI.
Vcronb3yemple KOMITUISTOPBI.

ITpunHIMIBI

pa3paboTKu MapauieNIbHBIX aJITOPUTMOB M IPOTrPamMM

Ouenka 3¢ @peKTUBHOCTH

ITokazarenb a¢dekra | OIIK-5
pacnapaenuBanus  (YCKOpeHHE).
DddexTuBHOCTD WCIIONIb30BaHUS

BbI‘{HCHHTCHLHOﬁ CUCTCMBEI. CHOCO6BI
OllEHKH TmokKa3ateie. OCHOBHBIE
XapaKTEPUCTUKU  BBIUMCIUTEIHHON
CUCTCMBbI, BJIIMAKOOINC HA BCIHYHHBI

YCKOpEHUSs u 3¢ PeKTUBHOCTH
(apxurexTypa, KOJIMYECTBO
IPOLIECCOPOB, TOIMOJIOTHMS KaHAJOB
nepenavn JaHHbIX). OmeHka
KOMMYHHKALIHOHHOH TPYIOEMKOCTH
HapajuieIbHBIX

aJIrOpUTMOB XapaKTEPUCTUKHU

TOIOJIOTHH CeTH Tepenavyd ITaHHBIX.
AJTOPUTMBI MapIIpyTH3aIUH.
Mertonpl mepenayn JaHHBIX. AHamu3
TPYAOEMKOCTH OCHOBHBIX OIEpaLnii
nepenadu JAHHBIX. Ilepenaya

Konnoxsuym
TecrupoBanue

napajieibHbIX JAHHBIX MEXIY IBYMsI IIPOIECCOpPaMHU

BbIYHCJICHHI] . cetd. OQUHOYHAS U MHOXKECTBEHHAS
pacceuika cooOmmieHuil. Omneparus
OUKIAYECKOro  c¢asura.  MeTomsl
JIOTHYECKOTO MPE/ICTABICHUS
TOIIOJIOT UK KOMMYHHUKAI[MOHHON
cpempl. OroOpakeHHE  KONBLIEBOW
TOIOJIOTUH M TOMOJIOTUH PEIIETKH Ha
runepky6. Orenka
MPOU3BOIUTENBHOCTH  KIIACTEPHOMN
cucTeMsl. MeToanka OILIEHKHU
MIPOU3BOIUTENEHOCTH.
MakcuManbHast (TrMKoBast)
MIPOU3BOIUTEIBHOCTD. VnensHast
MIPOU3BOIUTEIBHOCTD. Iupoko
HCIIOIb3yeMbIe TECTBI
TIPON3BOTUTETHHOCTH (LINPACK,
TECTBI NASA). 3HaueHus
ToKazaTelei  MPOU3BOMUTEIEHOCTH
s psima MBC.

Obwue npuHuuMnbl | PacnapasieuBaHue BbIYUCIEHUH

nocTpoeHus Ha ypoBHe KoMmaHj, Bbipakenud, | OIIK-5

napannenbHbixX
a/ITOPUTMOB U Nporpamm

IPOrpaMMHBIX MOAYJ/IeH, OTAENbHO
BBINIOJIHSIEMBIX 3aZlaHUH. Bri6op




napaJiiejibHOro aJIropuTMa.
Peanuzauus ajaroputMa B BUJE
napaJsiiesibHON nporpaMMal.
[TocTpoeHue HCIOJHSIeMOU
nporpaMmbl s NapaJiejbHON
BBIUUCJIUTENbHON CUCTEMBI.
[lapasesnbHOe HCIIOJIHEHUE
MalllMHHOW mporpaMMmbl. YacTHble
MOCTaHOBKU: BBIOOD
ONTHMMAJbHOI'O aJropuTMa [
KOHKpPEeTHOH BBIYUCJIUTEIbHON
CUCTEMbI, HaX0X/leHHue Hauydluei
TOIOJIOTUH BBIYMCJIUTENbHOU
CUCTEMBI JJIst pelLieHUs
omnpe/ieJIeHHOU 3ajJlayy,
pacnapaJsijieiiBaHue

CYLLECTBYIOILETO aJIropuTMa.
JlekoMno3vuus  ajropuTMa  Ha
napaJijieJibHO UCIIOJIHsieMble 6JI0KU

BBIUMCJIEHUH. Pacnpepenenue
3aJlaHMd IO  IpoleccopaM U
6aJlaHCHPOBKa. Opranuzanus

B3auMozencTBUA. CHHXpOHHU3aL U
M B3auMouckJodeHue. [lepenaya
JlaHHBIX MeXAy
npoueccopMu. UHCcTpyMeHTa/IbHBIE
CUCTEMBI  aBTOMAaTHU4YeCKOro0 U

M0JlyaBTOMaTHU4Y€eCKOT 0
pacnapaJijieIMBaHUsA 3azjaya
aBTOMAaTUYeCKOTO
pacnapayienuBaHus: CJI0KHOCTb
HanvcaHug napaJiiesbHbIX
NporpaMm. YHacnieoBaHHBIN
rocJieloBaTeJIbHbIN KO/,
[TosiyaBTOMaTH4YecKoe
pacnapaJijieIuBaHUeE: [Tepenoc
10CJ1e/0BaTeJIbHOTO KoJa B
napaJiiejbHy10 cpepny.
Pacmupenus "nocsiejoBaTeIbHbIX"
A3bIKOB MporpaMMHUPOBaHUA.
JupeKTHBBI M0JIb30BaTe .
Cuctema DVM. [IpuHaTeIe
NOAXOAbI K CO3/IaHUI0
napaJiaesibHbIX nporpaMmm.
[lonynsapHbie TexHosoruu. PVM -
KOHLeNusa napaJiiejibHO!

BUPTYaJIbHONM  BBIYHUCIAMTENbHON
MallMHbl U ee TNpeACTaBJeHHe B
BUJIE pacnpezie/leHHOU
HEeOZHOPOJHOU CUCTEMBI
KOMIIbIOTepoB. UHcTasinanusa PVM.
[IporpammupoBaHue c
ucnosb3oBaHueM PVM. 3amyck
npunoxeHul B cpese PVM. MPI -
6ubGMoTeKa nepejiayy
coobmenud. Crangaptel  MPL
Paszsinunble  peanusapuu  MPL
Bbi6op U ycTaHOBKa OUOJIMOTEKHU
MPI. Iloxgknwoyenue MPI k cpege
IpOrpaMMHpPOBaHMUSL. OTsafgxa
NpUIOXKEHUH, hcnob3ytomux MPIL.
3anmyck NpU/I0XKeHWH, HaMCaHHBIX
¢ ucnosnb3zoBanueM MPI. CpexctBa




pa3paboTKu napaJijieJibHbIX
nporpaMm. Miciosib3oBaHue
CrelUaJTu3uPOBaHHBIX SI3bIKOB
napaJijieJibHOTO
nporpaMMHUpPOBaHUS (OKKAM).
[IpuMeHeHUE napasiyiesbHbIX
pacmupeHui CYIECTBYIOUIUX
ajroputMuieckux s3bikoB (HPF).
[locTpoeHnue napaJiJieJIbHOT 0
nporpaMMHOro ob6ecrnedyeHus1 Ha
OCHOBe CYLLeCTBYIOIUX
10CJIe/loBaTe/JbHbIX MPOrpaMM C
MCII0/Ib30BaHUEM CpesCTB
peJKOMIUIALUN (TexHOJIOTUA
OpenMP). Hcnosb3oBaHue
TEXHOJIOTUYeCKUX
(MHCTpYMEHTA/NbHBIX) OUOJUOTEK
napaJijieJibHOT0
nporpaMMUpoBaHUsl (6UOJIUOTEKU
MPI u PVM). O6uas
XapaKTepUCTUKA Mpo6JIeMbl
TECTUPOBAHUSA u OTJIaJIKH
napaJijieJIbHbIX IPOrpaMM.

ANTOpPUTMHUYECKUH S3bIK apajuiesibHOro nporpaMmmupoBannsg OKKAM

IToustne mpouecca u ero onucanue | OITK-5
NPY TIOMOIIM MPOTOKOIOB. Ornepanun

Hal MPOTOKOJIAMH.
[MocnenoBarenbHble U MapajieiIbHbIC
IIPOLIECCHI. MogenupoBanue
HeIlETePMHUHN3MA. Omnucanne
B3auUMOJIEHCTBHUS IIPOLIECCOB.
O6mas xapakrepuctuka | Ilonsatue pa3zensieMbIX
TeopuH npoueccoB Xoapa. | pecypcos. O0mas  XapaKTepUCTHKa
TPaHCIIBIOTEPHBIX CHCTEM
OcobeHnHocTi APXUTEKTYPHI
TpaHcnbioTepa.  KaHamel  cBS3W.

AnmnapaTtHas TOAZEpIKKa pa3zeieHus
BpEMEHHU MeXIy mpoueccamu. Obmas
CTPYKTYpa MYJIbTHTPAHCIBIOTEPHBIX
CHCTEM.

Konnenmus mnporecca B OKKAM. | OIIK-5
JjleMeHTapHble W  COCTaBHbIE

IPOLLeCCHI. MeTonbl
KOHCTPYHWPOBaHUS
arperupoBaHHbIX MpOLECCOB
(mocefoBaTebHOE U
napaJijiebHOe UCIIOJTHEHHE,
yCJOBHe, BBIOOp U CeJIeKLUs
SA3bIk MapajuieJbHOro | pPOoLEeccoB, UK/ U pelIMKaLus).
NporpaMMHUpPOBaHUs [IpyHIMOBl  Nepefayd  JaHHBIX
OKKAM. MexJy IpoueccaMu IpU MOMOILH

KaHaJI0oB. TUIbI AaHHBIX. OnKcaHHe
kaHaJioB. [Ipoueaypsl U GYHKLHUU.

Pa6ora c BHELTHUMU
yCTPOHCTBaMM. [Ipumepsl
IporpaMM Ha aJrOPUTMHUYECKOM
A3bIKe OKKAM: YMHOX€eHHe

MaTpULbl Ha BEKTOp, ObICcTpas
COPTHPOBKA JJAHHBIX.

Anropurmuueckuii 1361k @optpan HPF 1 napannensHoro nporpaMMupOBaHHUs

Cneuunduxa 6a3oBbIx | OmepaTtopel ommcanus. Breipaxenws. | OIIK-5
nousiTuii. ba3oBbple THIBI | YKa3aTenu. KoncrpyupoBanue
JAHHBIX. MIPOM3BOJHBIX TUIIOB JTAHHBIX.




Crpyktypa mporpammsl. Ilonstue

MOJAIPOTrPAMMBL. Monynu u
nHTepdeiicel.  MaccuBbl. CedeHusl.
JuHaMudeckue MAaCCHBBI.

Konctpykroper. Onepatop WHERE.
JIupexTuBBl pachpenencHus TaHHBIX
DISTRIBUTE u ALIGN.
Pacnpenenenne MHOrOMEpHBIX U
JUHAMHUYECKUX MaCCHBOB.

YnpasneHue Onepatrop FORALL. [lupektuBa | OIIK-5
napannenbHbiMun INDEPENDENT. VueOHbIi mpumMep:
BbIUUCNEHUAMMNU. MaTpU4HOC YMHOXKXCHHEC

Texuonorus OpenMP 1ist pa3paOoTKH MapauIeIbHBIX TPOrPaMM JIJIsl CUCTEM C 00IIeH MaMsIThIO

TexHoJsiorua OpenMP kak | OIIK-5
CTaHJApPT napaJijieJibHOTro
IporpaMMHpPOBaHUsA LIS
MHOT'ONPOLECCOPHBIX  CUCTEM C
obmert namaTbio (SMP, NUMA wu

Zp.). Uctopus pasBUTHA
CTaHJapTa. MexayHapoHble
opraHusaluu CTaHJAPTHU3aALUHU
TEeXHOJIOTUH. O6wasa
XapaKTepUCTUKa oAX0/a.
Paspa6oTka napasijiesbHbIX

mporpaMMa Ha  OCHOBE  HX
NOCJIe/JOBAaTEeJIbHBIX MPOTOTHUIIOB.
BHecenue yKa3aHUH 0
O0masi xapakTepuMcTHKAa | pacrnapaJsiieJiMBaHUU B BU/JlE
TEXHOJIOTUU JIUPEKTHUB npemnpoieccopa.
[TonoxuTenbHbIE CTOPOHBI
TEXHOJIOTHUHU: M03TAaHOCTh
paspaboTKH, eIMHCTBO
I10CJIe/I0BATEIBHOT0 u
napaJijieJibHOTO KOJa,
CTaH/JAPTHU30BaHHOCTD,
BO3MOXHOCTb NPUMEHEeHUs [Jis
HauboJiee pacrpocTpaHeHHbIX
S3bIKOB mIporpamMMmupoBanusi C u
doprtpaH. dopmar 3aMuCcU
aupekTtuB. O6JsacTd BUAUMOCTH
JUPEKTUB. CtaTuyeckuit U
JAMHAMHUYEeCKUH KOHTEKCT.
OTesieHHbIe TUPEKTUBBL.

[lynbcupyromui (fork-join) | OIIK-5
HPUHII OpraHu3aluu
napaJijieJiu3Ma. Coszmanue
YnpasneHue napaJiieJIbHbIX obJacTen.
napannenbHbIMU JlupekTuBa PARALLEL.
obnacramu. Paznenenue BBIUNCJIUTETbHON
Harpyskd  MeXJy  INOTOKaMH.
JupextuBbr DO/FOR u SECTIONS.
BaslaHCcMpoBKa BBIYUCIEHUH.

Obume (pa3nensemsie) u mokansHble | OITK-5
IaHHBIE IOTOKOB. HeoO0X0oauMOCThb
CHHXPOHH3AIIUH. JupeKTuBbI
CRITICAL, ATOMIC u BARRIER.
IMapamerper SHARED u PRIVATE
JIUPEKTHUBBI PARALLEL.
CHHXpOHI3UPOBAHHEIC BEepCHH
BEITIONTHEHUST  OTepanuii  (pexyKuus
naaHbIxX). [Tapamerpst REDUCTION
JTUPEKTUBBI PARALLEL.
B3anMonckimoueHne  ocTyma K

YnpasneHue
pasgensembiMu JAHHbIMMU




obuM  mepeMeHHbIM.  Cemadopsl
(3amku). @yakmmum  INIT_LOCK,
SET_LOCK u UNSET_LOCK.

Oynakuun 1 nepemenHbie okpykenus. | OIIK-5
Oo6mas xapaktepuctuka | CpaBHHUTEIbHAS XapaKTePUCTHKA
Cpe/bl BBITOTHCHUS. KOMIHIJISTOPOB,  OOECIICUYMBAIOIINX
noasiepkky Texnonornu OpenMP
ITocranoBKa 3a/1a4d. 3anmauda | OIIK-5

Yye6Ho-npaKTUUyeckas
3apava YMC/IeHHOro
pelweHua
anddepeHunanbHbIX
YPaBHEHUIA B  YaCTHbIX
NPOU3BOAHbIX

Hupuxne ansa ypaBHeHusi Ilyaccona.
KoneuHno-pazHoctHas
anmpoKCUMAIMsl 3aJauydl ¥ aJrOpUTM

Taycca-3eiaens. Hcnonb3oBanue
OpenMP JUIsL OpraHu3aluu
napajjieyu3ma. IIpoGnema
CHUHXPOHM3AIUHI napaiyieIbHbIX
BBIYHMCIICHUM. Bo3MoxxHOCTB
HEOJTHO3HAYHOCTH  BBIYUCIEHUN B
napaiyieNIbHbIX porpaMmax.
[Tpobnema B3aUMOOJIOKHPOBKH.
Uckmtouenue HEOJTHO3HAYHOCTH
BBIYMCIIEHU.  BomHOBBIE — cXeMbl
napaiyiebHbIX BBIYHCIICHUH.
banancupoBka BBIYUCITUTEIBHOM

Harpysku IpoueccopoB. Pe3ynbraTsl
BBIYHCIUTEIIbHBIX OKCIICPUMCHTOB.

Pa3pa0oTka napasuiesbHbIX IPOrpaMM JUIsl CHCTEM C paclpeelIeHHON naMsTh

10 C UCIIOIb30BaHueM Oubanorexu MPI

1

Oo6mas
MoaXo/a.

XapaKTepucTuKa

Mopenb opraHu3aiuu napaiienbHbIX
BBIYMCIICHU I B BUJIC
OJJTHOBPEMEHHOT'O BBITIOJTHEHUSI OJIHOM
U TOM 7K€ IMpOorpaMMbl Ha HECKOIBKHX
nporeccopax (single program
multiple data - SPMD). Opranuzauus
B3aUMOJEHCTBUS HapauIenbHO
BBINIOTHAEMBIX nporpamMm npu
ITOMOIIH nepeadyd  COOOIEHUit
(message passing interface - MPI).
CranpapT crenu@uKaMii Ipouenyp

mepefadyd  JAaHHBIX KaK  OCHOBa
pa3paboTku MOOHIIBHBIX
(TIepeHoCUMBIX) napajuiebHBIX
HpOrpamMm Iiv Pa3HOPOIHBIX
MHOTOTIPOIIECCOPHBIX

BBIYMCIIMTENBHBIX cucTteM. Vcropus
pa3BUTHL cTaHzaapTa MPL
MexayHapoaHsie OpraHU3aLIN

CTaHIapTH3anuu TexHoioruu. Obmas
XapaKTePUCTHKA MOAXO0/a: MPOIIECCHI,
COOOIIEHNS, THIIB JAHHBIX,
KOMMYHHKATOPBI, TOIIOJIOT HIF.
dopmar 3amMcH  KOMaH] BBI30Ba
byHKIIHI OoubnoTeKkn MPL
CrtpykTypa TIPOTPaMMEI u
MHHUMAIFHO HEOOXOIMMEIA Habop
¢yEkmmit. OO0masi xXapaKTepHUCTHKa
cpensl  BbimonHeHus. OnpeneneHue
cocraBa HCTIONb3yEMbIX
mporeccopoB. Komanma 3amycka Ha

BEIMIONTHEHWE  mpirun.  Y4eOHBIH
npumep. IlomoxuTrensHple CTOPOHBI
TEXHOJIOTHH: VHKATICYIIAIUS
HU3KOYPOBHEBBIX MPOOJIEM Iepenadn
JTAHHBIX, BO3MO)KHOCTb
MIPEABAPUTENHLHON TIOJIT OTOBKH
TapasIeTIbHBIX IIpOrpamMm Ha

OIIK-5
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OJHOIIPOLECCOPHBIX  KOMIBIOTEPAX,

CTaHJaPTU30BAHHOCTb,
MPUMEHUMOCTb s Hamboree
pacnpocTpaHEeHHBIX SI3BIKOB
MPOrpaMMHpPOBaHUS C u
®oprtpan. Ynpasienue oOMeHOM
COOOIIEHNIA MEXTY

npoueccamu. OyHKIUH nepenavn
coobmmennit MPI Send u MPI_Recv.
OmnucaHue TmepechlIaeéMbIX JIaHHBIX.
WUnentnpukanmss  mpoueccoB U
coOOIIeHHI. KonnexktuBHbIE
orepanuu nepenavn JTAHHBIX.
[lepenaua maHHBIX BCEM IIpoleccam
(pynkumss MPI Bcast). Onepanyn
peryKIMn JTaHHBIX (bysKITHS
MPI_Reduce). CuHXpoHU3aIHs
BBIUHCIICHUH (pynkums
MPI_Barrier). VYueOHblii mnpumep:
YHCIIEHHOE MHTErpUpOoBaHKe. Pexxnmebl
nepegadn coo0meHni
(610KUp YOI, CHUHXPOHHBIH,
OydepuzyeMblil, 1O TOTOBHOCTH).
[TomapHelii  0OMEH  COOOIICHHIA.

Obmas XapaKTepUCTHKA
JIOTIOJIHUTEIIbHBIX ornepanui
nepegayn JIAHHBIX. YTIpaBJieHHe

JaHHBIMU. ba3oBble TUIMBI JAHHBIX B
MPI. TloHsATHe NPOMU3BOAHOrO THUIMA
manabix. Kapta u curnatypa tuma.

Mertons! KOHCTPYUPOBaHUs
MPOU3BOIHBIX THUIIOB JAHHBIX:
HENpEepbIBHBIM,  BEKTOpHBIM,  H-
BEKTOPHBIH, WHICKCHBIH, H-

BEKTOPHBIN, YMakoBaHHbIH. OOmmi
Croco0 OMpeAeneHus MPOU3BOAHOIO
TUMA JaHHBIX. Y4eOHBIH mpuMep:
JIEHTOYHAas cxema paszeneHus

JAHHBIX npu YMHOXEHUH
MaTpull. YIpaBlieHUE
npoueccamu [lorsTHe TpYTIIBI

IpoLeccOoB U KOMMYHHKAaTOpa.
OyHKIUY 7151 YIpaBIEHUS IpyHIaMu
W  KOMMYHUKaTOpam®. Y 4eOHBIH
MIPUMEP: MOJEIHPOBAHKUE TOIOIOTHU
B3aMMOJIEHCTBHUSI TPOIIECCOB B BHIE
MPSAMOYTOJIbHOM perieTku. PyHKIHUU
MPI nns paboTel C BHPTYalbHBIMHU

TOTOJIOTUSIMU B3aUMOJCHCTBHSA
TIPOLIECCOB.
dyHKLUU u nepemeHHble | OIIK-5
OKpYKeHHUSl. CpaBHUTEbHAS
XapaKTepHUCTHUKa peasu3anui
6U6IMO0TEKH MPL YyebHo-
IpaKTUYecKas 3aJavya YUCJIEHHOTO
pelieHus nuddepeHIMaNbHbIX
Of0mas xapakTepucTHKa | ypaBHEHUH B YaCTHBIX
cpeabl BBINOJHEHUS IPOU3BOJHBIX Crnioco6nI
pa3zeneHuss  JaHHbIX.  O6MeH
uHdopmanuen MEXIY
IPOLeCCOpPaMHu. KosiiekTHBHBIE

omepanuu ob6MeHa WHpOpMaIUe.
OpraHu3anysi BOJHbI BEIYUCIEHUH.
BjoyHas  cxeMa  pasjiesieHusi
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JaHHbIX. OlleHKa TPYA0EMKOCTH
onepalnyi nepeJilayy AaHHbIX.

HapannenLHLIe YHCJICHHBIC aJITOPUTMBI JI PEIICHUS BEIYMCIUTCIBHO-TPYJOCMKHIX 3a/1a4

MMapannenbHble
YHCJIeHHbIE  AJITOPHUTMBI
JINHEHHO| aJredphI

Crroco0Obl pazOucHus MaTpHIT
(Tropu3oHTaNbHAS, BEepTHKAIBHAS,
OJIOYHBIE CXEMBI). Metonsl
BEIUUCIICHHS TTPOU3BEIACHUS MATPHIL C
HCITONIH30BaHHEM pa3HBIX cXeM
pa3oueHus MaTpHIIL. Brnounsie
agroputMbl  @okca u  KoHHOHA.
OOGecrieuenue peaeTbHO
JIOITyCTUMOT'O napasuieliu3Ma.
OO6pamenre Matpuil. [lapaiiensHbie
METO/BI PEUICHUS CHCTEM JHHEHHBIX
ypaBHEHUH

OIIK-5

MMapannensnas
COPTHPOBKA JAHHbIX.

[MapamnensHoe 0000IICHHE 0a30BOM
orneparuu copTupoBKu. [Ty3bipproBas
coptupoBka. CoprtupoBka Illemna.
BricTpast copTHpoBKa.

OIIK-5

ITapayuiesbHas 00padoTKa
rpagos.

HaxoxxaeHue MUHMMAJIbHO
OXBaThIBAIOIIETO JlepeBa
(mapasienbHbINR BapUaHT
aJropyuTMa [IpumMa). [Touck
KpaT4anIIux nyTen
(mapasienbHbINR BapUaHT
anroput™Ma /JledkcTtpol). ba3oBbie
Tunbl AaHHbIXx B MPIL. [loHsTue
NPOU3BOJAHOIO  THMA  JaHHBIX.
KapTa u curHatypa tuna. MeTo/ibl
KOHCTPYUPOBaHUs IPOU3BOJHBIX
TUIIOB /JAHHBIX: HeNpepbIBHBIH,
BEKTOPHbIH, H-BeKTOpHBIH,
WH/IEKCHBIH, H-BeKTOpHBIH,
yHnakoBaHHbIA. O6mUH  cmoco6
omnpeJieJieHUs MPOU3BOJHOIO THMA
JaHHbIX. Y4eOHbIH npumep:
JIeHTOYHasi CXeMa pasjesjeHus
JaHHBIX IPU YMHOXXEHUH MaTpULL.

OIIK-5

Ha usyuenue xypca orBogutcst 108 yacoB (3 3.e.), U3 HUX: KOHTakTHas padota 42 4., B TOM
YHClie JIEKIIMOHHBIX — 14 yacoB; mpakTudyeckux — 28 yaca; camocTosiTelibHas paboTa cryneHTa 66 vaca;

3aBCpIIACTCA 3a4YCTOM.

Cmpykmypa oucyuniunot (Mooyns)

«Memoobl napannenviozo nPoOZPamMmuposanusn»
Tabnuya 2. Obwas mpyooemkocms Oucyuniunsl cocmasisiem 3 3auemusie eounuysl (108 wacos)

Bug pabotsr TpynoeMKOCTb, Yachl
cemecTp — 5 Bcero

OO0m1ast TPyIOeMKOCTb (B Yacax) 108 108
KonraktHas pabota (B 9acax): 51 51
Jlexyuu (1) 17 17
Hpaxmuueckue 3anamus (113) 34 34
Cemunapckue 3anamus (C3)
Jlabopamopuwie pabomut (J/IP)
CamocrositenpHas pabora (B yacax): 48 48

Pacuerno-rpaduaeckoe 3ananne (PI'3)

Pedepar (P)

Occe ()

Konrponsnas pabora (K)

CaMocTosATeILHOE H3Y4YCHUC PA31CJI0B

Kypcogas padora (KP)
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Bun pabotsr Tpy10eMKOCTb, 9achl
cemectp — 5 Bcero
Kypcogoii mpoexr (KIT)
IToaroroBka u NpoxoXxaeHUE 9 9
MIPOMEXYTOYHOH aTTecTaluu
Buy npoMexxyTodHO# aTTecTanyu 3a4er 3a4er

Tabauya 3. Jlekyuonnvie 3ansimus

Neri/it

Tema

OO0m1as XxapaKTepUCTHKA apasLIeIbHBIX BBIYUCIUTETbHBIX CHCTEM

HpI/IHIII/IHI)I pa3pa60TKH NnapaJuICJbHBIX AJITOPUTMOB U IPpOrpaMmM

AJTOPUTMHYECKHH sI3BIK MapasieabHoro mporpamMmmupoBanus OKKAM

Anroputmuyeckuit 361k @optpan HPF i napannensHoro nporpaMMupoBaHus

Texuomorus OpenMP st pa3paboTKu MapauIeIBHBIX IPOTrPaMM JIJIsl CHCTEM C OOIIEeH MaMSIThIO

NI

Pa3paboTka mapamiensHbIX NPOrpaMM JUIS CHCTEM C pPACOpEETIeHHOW MaMsAThI0 C HCIOIb30BAHHEM

ouonuorexu MPI

HapannenLHLIe YUCJICHHBIC aJITOPUTMBI JI1 pEIICHUS BBIMUCIUTECIIBHO-TPYAOCMKHUX 3a1a4

Tabnuya 4. Ilpakmuueckue sanamus (CeMuHapcKue 3aHsamus)

Ne Tema
n/n
1 . .
Pa3paboTka mapajiebHBIX IPOrpaMM C MCIIONb30BaHUuEeM HHTepdeiica nepenayn coodmennii MPI
2 [lpakTukym mo pa3paboTKe mapajuleNbHBIX aIrOPUTMOB W TPOrpaMM Ui peLIeHWs 3anad
BBIYHCIINTENBHON MaTEMATUKH
3 [IpakTUKyM TIO UCIONB30BaHHIO OMONMOTEK MapajuieibHBIX MeTofoB Paralib nums perueHus 3amau
BBIYHCIIUTENBbHON MaTEMAaTHKH
4 IMpakTukym mo oueHke 5((GEKTUBHOCTH MNapajuIeNbHBIX METOAOB JUIA DAa3HbIX TOINOJIOTHH
MHOT'OITPOILIECCOPHBIX BBIYUCIUTENBHBIX CHCTEM
5 PazpaboTka napajuienbHbIX IPOrpaMM C UCTIONb30BaHUeM TexHonorun OpenMP
6 [lpakTukym 1o pa3paboTKe NapauIelbHBIX aITOPUTMOB M IPOrpaMM IS pelIeHus 3aaad
BBIUUCIIUTEIBHON MaTeMaTUKU
7 [IpakTHKyM 10 MeTOaM MapauIeNbHbIX BRIYMCICHHHN JUTS penieHus AupdepeHInanbHbIX YpaBHEHH B
YAaCTHBIX IPOM3BOAHBIX
8 [pakTuKyM IO HCIIONIB30BAHUIO OMOIMOTEK MapaljIebHBIX METOMOB IS PEIICHHUS CIOKHBIX HaAy4HO-
TEXHUYECKUX 337124
9 [IpakTuKyM 1O MeTomaM NapajUICHbHBIX BBIUUCICHHHA JUIA pElIeHHs 3aAad  MHOTOMEPHOH
MHOTO9KCTPEMaIIbHOW ONTHMH3AINI
Tabnuya 6. Camocmosamenvroe usyuenue pazoeios OUCYUNIUHBL (MOOYJLs)
Ne Bonpocsl, BLIHOCHMBbIE Ha CAMOCTOSITeJIbHOE U3yUeHHe
n/n
1. OOmmas xapakTepHucTHKa TEOPHH IpoIieccoB Xoapa
2. S3b1k mapasurensHoro nporpammuposannst OKKAM
3. Anroputmundeckuit 1361k @optpan HPF s mapamensHoro mporpammupoBanust Crenuduka
0a30BBIX NOHATHHA
4. AnroputMudeckuii 361k @optpan HPF s mapanmiensHOro nporpaMMHupOBaHus Y TIpaBIeHHE
TapaJIeTbHBIMU BBIYUCICHUSIMHU.
5. O6mas xapaktepuctrka TexHonorun OpenMP juis pa3paboTku mapajuiebHBIX MPOrpaMM JUIs
CHCTEM C 00IIeH MaMsThIo
6. OOmas xapakTepucTrka cpespl BoinonHenus: OpenMP
7. OOmmas xapaKTepHuCTHKa Cpe/ibl BHIIOIHEHNUS ¢ UcIoIb30BaHueM Onbmmorekn MPI
8. [MapamensHast 00pabotka rpagos
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5. Ol{eHOllele mamepuaiisvl o1 meKyuiezco u py6e.7fcuozo KonmpoJia ycnesaemocmu
u npome.ucymounoﬁ ammecmauuu

KoHeYHbIMK pe3ysbTaTaMW  OCBOEHMA MPOrpaMmbl  AUCUMMIMHBI  ABAAKOTCA CHOPMUPOBAHHbIE
KOTHUTUBHbIE AOECKPUNTOPblI «3HATb», «YMeTb», «BNafeTb», PACMUCaHHbIe MO OTAE/IbHbIM KOMMETEHLUAM.
dopmmpoBaHMe ITUX AECKPUNTOPOB NPOUCXOAUT B TEYEHME BCErO CEMECTPA MO 3TanamM B PamKax pPasIMYHOro
BMAA 3aHATUIN N CAMOCTOATENbHOMN PaboTbl.

B xo4e u3yyeHua gucumnivHbl NpeaycMmaTpmBaloTcs mekyuwjuli, pybexcHoili KOHMPOab U MPOMeHymoYyHas
ammecmayus.

5.1. OyeHo4YHble mamepuansl 079 MeKywe20 KOoHMpona. Llenb meKywezo KOHMPOss — OLEHKA
pes3ynbTaToB paboTbl B cemecTpe M obecneyeHMe CBOEBPEMEHHOM 0OpPATHOM CBA3W, A8 KOPPEKUUM
0by4YeHUns, aKTMBM3AUMM camMocTosATeNbHOM paboTtbl obyyatowerocs. OBBEKTOM TeKyLLero KOHTPOAA
ABNAOTCA KOHKPETU3MPOBaHHbIE pe3ybTaTbl 06ydeHun (yyebHble AOCTUNKEHMA) MO AUCUMUMNIMHE.

TeKywuii KOHMPOsb ycneBaemocTu obecneynBaeT OLEHNBAHME X042 OCBOEHUA UCUMUMANHBI U BK/IOYAET:

OTBETbl Ha TEOPETUYECKME BOMPOCHI Ha NPAKTUYECKOM 3aHATUN, PelLleHe NPaKTUYECKUX 33434 U BbINOSIHEHNE
334aHWI Ha MPAKTUYECKOM 3aHATUM, CAMOCTOATE/IbHOE BbINOJIHEHWUE MHAMBUAYA/IbHBIX AOMALLHUX 334aHWI C
OTYETOM B YCTaHOBJIEHHbI CPOK, HanncaHve pedepaTos.

OueHKa KayecTBa NOArOTOBKM HA OCHOBAHMW BbIMOAHEHHbIX 3a,D,aHVIlZ BeAEeTCA npenogasarenem (C
06CY)‘K,CI,€HM€M p83y}1bTaTOB), 6an/1bl HAYNCAALOTCA B 3aBUCUMOCTU OT C/IOXKHOCTHU 3a4aHunA.

5.1.1.Bonpocel no memam ducyunauHsl « Memods! napannesnbHo20 Npo2paMmmumposaHusn» (KOHTponupyemas
KomneTeHuua OMNK-5)

1. Yro Takoe mapaieqbHOE MPOTPAMMHUPOBAHUE M CYyNMEPKOMIbIOTephl. O0nacTh B KOTOPBIX
MO>KET BO3HUKATh MOTPEOHOCTh B MapalieNbHBIX BbIUMCICHUSIX. OCOOEHHOCTH MapajuielbHbIX
BBIYMCIICHU.

2. VYBenuyeHHe MPOU3BOIUTEILHOCTH NP NapajuleIbHBIX BbIUMCIEHUAX. K kakum obmacTsim
3a/1a4 MOXKET OBbITh MPUMEHEHO paclapajijie/iiBaHue K KakUM HeT. 3akoH AMana.

3. OueHKH NpOU3BOJIUTEIBHOCTH BEIUUCIUTEIBHBIX CUCTEM.

4. Kowmmnbsiorep B ®oH-HeliMOHHOBCKOM MNOHMMaHuU. Pa3znuuHble apXUTEKTYphl NapauielIbHBIX
KOMIIBIOTEPOB.

5. BekTopHbIE KOMIIBIOTEPHI.

6. IlapannenbHble KOMIBIOTEPHI.

7. Knaccuduxaiuss MHOTOTPOIIECCOPHBIX BEIYUCIUTENBHBIX CUCTEM 110 OPTaHU3AIMU TTAMSITH.

8. Knaccudukarus OauHHa.

9. MIMD napasnnenbHble CHCTEMBI.

10. SIMD cucremsl.

11. KnnactepHble KOMIIBIOTEPBI H KX OCOOEHHOCTH.

12. [Ipumep co3aaHus BBIYUCIUTEIBHOTO KIacTepa.

13. OcHOBHBIE XapaKTEPUCTUK IPOU3BOAUTEIILHOCTH KIacTepa.

14. Opraau3zanust CBsi3U MKy F1€MEHTAMU BBIYUCIUTEIbHBIX CUCTEM

15. OcoOeHHOCTH  TMOCTPOEHUs NapaylIeNbHBIX  alropuTMOB. CHCTEMBbl aBTOMAaTHYECKOTO
pacmapannenuBaHusl W OObIYHBIE cXeMbl. CBS3b MOHATUS (YHKIIMM B YHUCTOM BHUAEC U
MOCTPOEHHUS MapaJuIeNIbHBIX aJTOPUTMOB.

16. Crenens napamuienusmMa alropuTMa.

17. Yckopenue napauienbHOro aropuTma.

18. D PeKTUBHOCTH MapaIIEIBHOTO AITOPUTMA.

19. Paznenenne Ha mnojA3afayd. YCTAHOBJIEHHE CBSI3€H MEXIY OTAEIBHBIMH I10J33Ja4aMHU.
OObenuHeHne MENKUX Mo3a7a4y B O0JIblINe, 3aKOHUEHHbIE CUETHBIE €MHUIIBI (arJomMeparys).
AJITOPUTMBI C UCTIOJIB30BAHUEM MEHEKepa 1 0e3 HCII0JIb30BaHUS.

20. KpyniHO 1 MEIKO3EpHUCTBIE aJITOPUTMBI.
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21. banancupoBKa 3arpy3kd  y3JOB. 3aBHCHMOCTh BBIOOpa ajiropuTtMa OT  CTPYKTYpBI
BBIUYHUCIIUTENBHOMN CETH.

22. CpexncTBa napajuiebHOTO IPOrpaMMUPOBaHUSL.

23. CpencTBa NoIICPKKU NapajuiebHoi paboTsl: thread-br.

24. CpeactBa  MOMJIEPKKM — MapajulesIbHOM  palOOThl:  MapajyieIu3M  MPOLIECCOB, MEXaHU3M
CUHXPOHM3AIUHA U MEXaHU3M Pa3JIeICHUs PecypcoB, ceMadopbl, 0OMEH COOOIIICHHUSIMH.

25. CoBpeMeHHbIE cpeAcTBa ""HEaBTOMATHUECKOIo' mapajuiesIbHOTO mnporpammupoBanus. MPL
broxupyemas u HeOnokupyemas repenada cooodmenuii B8 MPIL

26. MPI( Message Passing Interface ) - unTepdeiic nepemnaun cooOuieHnii, CpaBHEHUE C IPYrHM
[10.

27. MPl. KonnektuBHble B3auMojelcTBUs IpoueccoB. [loHATUS Tpynnm M KOMMYHUKATOPOB,
yIpaBJICHUE UMH.

28. Obpamusromue pyHkun MPI.

29. OcHoBHbIE BO3MOXHOCTH MPI.

30. CuctemMbl aBTOMAaTHUYECKOTO pacnapajuienuBanua. OcoOEHHOCTH MpOrpaMMUpOBaHMS 337ad B
TaKHUX CHUCTEMax.

31. AnroputM penykiuu rpada.

32. Cucrema aBTOMaTHYECKOTO TUHAMUYECKOTO pacnapauienuBanus Grace.

33. IIpocreiimme anropuTMbl U UX CTENEHBb NapaJlIeIn3Ma.

34. AnTopuT™M CIIBauBaHUSI.

35. IlapannenbHbIi aNTOPUTM CKATSIPHOTO YMHOYKEHHS BEKTOPOB U €0 YCKOPEHHUE M0 CPaBHEHUIO C
MIOCJIEIOBATENbHBIM aJITOPUTMOM.

36. [lapannenbHbI aITOPUTM YMHOXKEHHUSI MATPHULIbl HA BEKTOP U €ro YCKOPEHHUe MO CPaBHEHHUIO C
MIOCJIEIOBATENbHBIM aJITOPUTMOM.

37. IlapannenbHblid aITOPUTM YMHOXKEHHSI MATPULIBI HA MATPUILy M €r0 YCKOPEHUE M0 CPABHEHUIO C
MOCJIEI0BATENbHBIM aJITOPUTMOM.

38. ITapannensublii anroput™ pemenus CIIAY npsmeiMm metoaom [aycca M €ro yCcKOpeHHE Mo
CPaBHEHHMIO C MOCJIEOBATENbHBIM aJITOPUTMOM.

39. Ilapannensusiit anroput™m pemienuss CJIAY wutepanmonHsiMu Merogamu Skobu, ['aycca -
3eiifiens U UX YCKOPEHHUE M0 CPAaBHEHHIO C MOCIIEI0BATEIbHBIM aJITOPUTMOM.

40. KoMmMyHHUKaITMOHHBIC (PYHKIIMH THIA "TOYKa-TOYKa"

41. KonmnextuBHbIC (DYHKIINUH.

42. biiokupyroniue 1 HeOJIOKUPYIOIUe (YHKITUH.

5.2.0yeHo4HbIe Mamepuans! 818 npomMmexcymoyHoli ammecmayuu. Liensto npoMmercymoyHsix
ammecmayuli No AUCUMNINHE ABAAETCA OLEHKA KaYecTBa OCBOEHUSA AUCUMNINHBI 0OyYaroLWLMMMCS.

MpomeKyTouHasa aTTecTauma npegHasHavyeHa ana 0BBEKTUBHOTO noarsepxaeHnAa n oueHnBaHnA
AOOCTUTHYTbIX pe3y/1bTaTOB O6yLIEHMF| nocne 3agepeHnAa nsydyeHna gncumnianHbl. OCYLLI,ECTBI'IFIGTCFI B KOHLe
cemMecTpa 1 npencraBnAaeT cobol UTOroBYH OUEHKY 3HaHWUI No ancumnnianHe B Buae nposeaeHmA 3ayerta.

MpomeXKyTo4YHan aTTecTaLmMsa MOXKET MPOBOAMUTLCA B YCTHOW, MMCbMEHHOW dpopme, 1 B dopme TecTMpoBaHuMA. Ha
NPOMEXKYTOUYHYIO aTTecTaumto oTBoAMTCA 40 25 6annos.

Bonpocsl u munossie 3(16(1‘1“, 8bIHOCUMbIE Ha 3a4em ( KOHMPOAUPYeMas KomMaemeHyus OI'IK-5)

1. Yto Takoe mapasuieIbHOE MPOTPaAMMHUpPOBAHUE U CyMepKOMIbIOTephl. OO1acTH B KOTOPBIX
MO>KET BO3HUKATh MOTPEOHOCTh B MapauIeIbHBIX BRIUYUCICHUIX. OCOOCHHOCTH MapaieIbHBIX
BBIUMCIICHUH.

2. VYBenuyeHHe MPOU3BOTUTEILHOCTH TPH TapauIeTbHBIX BBIYUCIEHUAX. K KakuMm o006macTsim

3a/1a4 MOXKET ObITh MPUMEHEHO paclapalijieiiBaHue K KakKUM HeT. 3akoH AMana.

OLeHKN TPOU3BOAUTENBHOCTH BEIYUCIUTEIbHBIX CUCTEM.

4. Kommnsiorep B ®@oH-HeliMOHHOBCKOM MNOHMMaHMU. Pa3nuuHble apXUTEKTYpbl MapajuieIbHbIX
KOMITIBIOTEPOB.
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16.
17.
18.
19.

20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.

. KonnextuBnble GpyHKIMM.
42.

41

BekropHbIe KOMIIBIOTEPBI.

[TapamienpHbIE KOMITBIOTEPBI.

Knaccugukarus MHOrOIpOoIeCCOPHBIX BEIUMCIUTEIBHBIX CUCTEM 10 OpPraHU3alliy MaMsTH.
Knaccugukanus Onunna.

MIMD napajuienbHbIE CUCTEMBI.

. SIMD cucrteMsl.

. KimactepHbie KOMITBIOTEpBI U ©X OCOOCHHOCTH.

. [Ipumep co3aaHus BEIYUCITUTEILHOTO KJIACTEPA.

. OCHOBHBIC XapaKTEPHUCTUK IMPOU3BOAUTEIHLHOCTH KIacTepa.

. Opranuzanust CBSI3U MKy dJIEMEHTAMH BBIYHCIIUTEIIBHBIX CHCTEM

. OcoOCGHHOCTH TOCTPOCHHUS MAPAJUICTBHBIX  aMropuTMOB. CHCTEMBI  aBTOMATHYECKOTO

pacmapajuieMBaHuss W OObIYHBIE CcXeMbl. CBsi3b TOHATHS (GYHKIUH B YHCTOM BHIE U
MIOCTPOEHHUSI MTapalJIeIbHbIX aITOPUTMOB.

Crenenp napajuiean3Ma alropuTma.

YckopeHue napajmieabHOro alropuTMa.

DPheKTUBHOCTH MapaAIIICIIBHOTO aJITOPUTMA.

Paznenenne Ha mnoa3amadd. YCTAaHOBJIEHUE CBA3CH MEXKIY OTIEIbHBIMHU I0J3aJa49aMHU.
OObenuHeHre MeNKUX 1M0/13a1a4 B 00JIblINE, 3aKOHUEHHBIE CUETHbIE €MHUILIBI (arjioMepanus).
ANTOpPUTMBI C UCIIOJIB30BAHUEM MEHEKepa U 0e3 HCTI0Ib30BaHUS.

KpymnHo u Menko3epHUCTbIE AITOPUTMBIL.

banancupoBka 3arpy3kud  y3i10B. 3aBUCHUMOCTh BbIOOpa alropuT™Ma OT  CTPYKTYpBI
BBIUHUCIIUTENBHOMN CETH.

CpencTBa napajyuiebHOTO MPOrpaMMHUPOBAHUSL.

CpencTBa moaIep KKy mapamuiebHoN padoTel: thread-5r.

CpenctBa mMONAEpKKM — IMapajljieibHOM  paOoThl:  MapaljieNiu3M  IPOLIECCOB, MEXaHU3M
CUHXPOHHU3AIIMU U MEXaHU3M Pa3JIeICHHs PeCypcoB, ceMadopbl, 0OMEH COOOIEHUSIMH.
CoBpeMeHHbIE CpelcTBa ''HEABTOMATHUYECKOro'" mapajyieIbHOro mporpamMmmupoBanus. MPI.
brokupyemas n HeGmokupyemas repegada cooodmenuii B MPI.

MPI( Message Passing Interface ) - uaTepdeiic nmepegaun cooOuieHui, CpaBHEHUE C APYTUM
[10.

MPI. KomnnektuBHble B3auMOACUCTBUS TporieccoB. [IOHATHA rpynn MU KOMMYHUKATOPOB,
yIpaBJICHUE UMH.

Ob6pamitsrorue Gyakiuu MPI.

OcHoBHbIE BO3MOXHOCTH MPI.

CucreMbl aBTOMaTH4eCKOro pacrnapamienuBanus. OcoOeHHOCTH MpOTpaMMHUpPOBAHUS 3ajay B
TaKHUX CHUCTEMax.

Anroput™m penykiuu rpada.

Cucrema aBTOMAaTUYECKOTO TMHAMUYECKOTo pacnapaiienuanus Grace.

[Ipocreiiiye anropuT™Mbl U UX CTENIEHb MapaieTu3Ma.

ANTropuUT™M CABaBAHUSL.

[TapannenbHblil aNTOPUTM CKAJIIPHOTO YMHO>KEHUSI BEKTOPOB U €r0 YCKOPEHHUE 10 CPAaBHEHUIO C
MOCJIEIOBATENLHBIM aJITOPUTMOM.

[TapanienpHbIil anrOpUTM YMHOXKEHMSI MAaTPULIBI HA BEKTOP U €r0 YCKOPEHHE II0 CPABHEHMIO C
IIOCJIENOBATEIBHBIM AJITOPUTMOM.

[TapanyienpHbIN aNTOPUTM YMHOXEHHUS MAaTPULIBI HA MAaTPHILY U €r0 YCKOPEHHUE M0 CPaBHEHUIO C
MIOCJIENOBATEIBbHBIM AJITOPUTMOM.

[TapanmneneHeiii anroput™m pemenus CJIAY npsameim mMetonoM ['aycca M ero ycKOpeHHe IO
CPaBHEHHMIO C IIOCJIEJOBATEIbHBIM AJITOPUTMOM.

[Mapannensueiii anroput™ pemienus CJIIAY wurepanmoHHbiMH MeTtogamMu Sko6u, [aycca -
3eliens U UX YCKOPEHHUE IO CPAaBHEHUIO C NTOCJIEOBATEIBHBIM AJITOPUTMOM.
KommyHuKaonssie GyHKIMY TUNA "TOYKa-TOYKa"

Bbrokupyrorue u HeOMOKUpyromnye (yHKIIHH.
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6. Memoouueckue mamepuansi,

YMEHUIl, HABbIKOG U (UU) Onbima 0eamenbHOCmu
e Tabnuya 7. Pe3ynemamel oceoeHus y4yebHoli ducyunauHel, nodaexcaujue npoeepke

onpeoenaouue npoueoypvl OUEHUBAHUA 3HAHUI,

PesynbTtarthl OcBOEHHble NMOKa3aTeIn OLLEeHKM pe3ybTaToB Bua oueHoyHOro matepmana
obyyeHua obyueHua
(komneTeHuMN)
OIIK-5. OIIK- 5.1. OIIK- 5.1. 3-1. ocHOBHBIE TumnoBeie
Cnocoben [Ipumenser KaTeropuu GuiIocopuu, 3aKOHBl | OLIEHOYHBIE
pa3pabaThiBaTh | adTOPUTMBI U HUCTOPHUYECKOTO Pa3BUTHS, MaTepuabl st
ITOPUTMBI U MIPOTPaMMBHI, OCHOBBI MEKKYJIbTYPHOU YCTHOT'O OIIpoca
KOMIIBIOTEPHBIE | COBPEMEHHBIE KOMMYHUKAIIUH. (m. 5.1.1);
MIPOTPaMMBbl, MH(POPMAIIMOHHBIE OIIK- 5.1. ¥-1. Bectn TUMOBBIE
MIPUTOJIHBIC 11 | TEXHOJIOTUH, B3aUMOJICHCTBHUE C OIIEHOYHbIE
MPAKTUYECKOTO | METOJbI U CPEJICTBA | MPEJCTABUTEIISIMA UHBIX MaTtepuaibl s
IIPUMEHEHUS KOHTPOJIA, HAI[MOHAJbHOCTEN U KOHPECCU | KOHTPOJIBHOMN
JTUATHOCTUKYU U C COOJTIOICHUEM STUYECKHUX U paboTsl (1. 5.1.2);
yIpaBiICHUS MEXKYIbTYPHBIX HOPM TUTIOBBIC
OIIK-5.1. B-1. onbITOM OIIEHKH | OLIEHOYHBIE

OIIK- 5.2. Nmeer
MPAKTUYECKHIA OTIBIT
pa3paboTKu U
UCIIOJIb30BAHUS
AIITOPUTMOB H
porpamm,
COBPEMEHHBIX
UHGOPMAIIMOHHBIX
TEXHOJIOTUH,
METOJIOB U CPEJICTB
KOHTPOJIS,
JIMAarHOCTHKY U
yIpaBJICHUS,
MIPUTOJHBIE B cepe
CBOEM
npodeccruoHaNbHO I
JeSITEIbHOCTH

SIBIICHUH KYJIBTYpPBI HA OCHOBE
MOCEIIICHUS TEaTPOB, MY3€EeB,
YTEHUS XyI0’)KECTBEHHOM
JUTEPaTyphl, IPOCMOTpA
KHUHO(PHIHMOB.

OIIK- 5.2. 3-1. BaxHeiimue
JOCTH)KCHUS KYJIBTYPBI U
CHCTEMBI IIECHHOCTEH,
c(OpPMHUPOBABIIIUECS B XOJIC
UCTOPHYECKOTO PA3BUTHUS

OIIK- 5.2. ¥-1. hopmupoBath 1
apryMEeHTHPOBAHHO OTCTAUBATh
COOCTBEHHYO MO3HUITHUIO T10
Pa3JIMYHBIM MPOOJIEMaM UCTOPHH
Y BBISBIISITH CYIIICCTBEHHBIC
YepThl UCTOPUIECKUX MPOIECCOB,
SIBIICHUI U COOBITHI

OIIK-5.2. B-1. cnocobHOCTHIO
OHUMATh, KPUTHUYCCKH
aHAJTM3UPOBATh U U3J1araTh
0a30BYI0O HCTOPUYECKYIO
UHpOpMaLUIO

MaTepuaibl K
sK3amMeny (1.
5.2.2)

7 YueOHO-MeTOANYECKOE o0ecnedeHne M CUNILIUHbI (MOTYJIs)

7.1. Ocnosnasn numepamypa
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a

10.

11.

12.

10.
11.

12.

13.

14.
15.

16.

17.

Kamepon Xbro3, Tpeiicu Xpro3. IlapamienbHoe M pacnpenesieHHOE MPOTPAMMUPOBAHHUE C
ucronszoBanuem C++. U3n. Bunbsamc, 2004
I'peropu P. DOHzaproc OCHOBBI MHOIONOTOYHOIO, HApajuIeIbHOIO U PaclpeAeIeHHOro
nporpammupoBanus. U3a. Bunssamc, 2003
boraues K.}O. OcHoBbl mapamiensHoro mnporpammupoBanusd. - M.: BUHOM. Jlabopatopus
3Hanui, 2003.
B.B. BoeBoaun. MaremaTnieckue OCHOBBI MapajuieabHbIX BeIuuciaeHuil - M.: MI'Y, 1991.
Boesonun B. B. MaremaTtnueckue MoI€Id U METObI B MapajulebHbIX Ipoueccax. M.:, Hayka,
1986.
Boesonun B.B., Boeroaun Bx.B. [apannensasie Beruncienus. - CI16.: BXB-Ilerepoypr, 2002.
I'eprens B.II., Ctponrun P.I'. OcHOBBI napasienbHbIX BBIYUCICHUM 1151 MHOTOIPOLIECCOPHBIX
BeIUMCIUTENBHBIX cucTeM. - H.HoBropon, HHI'Y, 2001.
Kopnees B. I'. [Tapannensubie Beruucaurenabubie cucreMbl. M.: “Honumxk",1999. - 320 c.
Kopuees B.B. IlapamiensHoe mnporpammupoBanne B MPI. Mocksa-IxeBck: HHcTUTYT
KOMITIBIOTEPHBIX HccienoBanui, 2003.
Hewmutorun C., Crecux O. IlapannenbHoe mnporpaMMUPOBAaHUE JUII MHOTOIPOIIECCOPHBIX
BeIUUCIUTENBHBIX cucTeM - CI16.: BXB-IletepOypr, 2002.
Kozmos  0O.C., E.A. Mermuuxuii, A.B.Dxanmo.  ApxuTekTypa  MHOTONPOLECCOPHBIX
BBIYUCITUTENBHBIX CUCTeM: YdeOHoe mocobue -Ilon penakmueit B.U. Tumoxuna :- JI.: M3a-Bo
Jlenunrp. yH-ta, 1981.
Xoknu P., K. Ixeccxoyn. IlapamnensHeie OBM. Apxurtektypa, nporpamMMHpOBaHUE U
anroputmsl -M.: Paguo u cBs3b, 1986.

7.2. [lononnumenvHas aumepamypa
Adanacke K.E. u ap. MHoromponeccopHble BBIYUCIUTEIbHBIE CHUCTEMBl M TapajljieIbHOE
nporpammupoBanue. - Kemeporo: Ky3baccrysuzmar, 2003.
lNonoamikun [l., C.II. T'omoBamkuua C.II. Metoapl mapamienbHbIX BblYMcieHud. Y. 2: . -
Camapa: Camap. roc. asapokocm, yH-T, 2003.
lNonoamkun JI.JI. Meronel mnapamienbHbiX Bblunucienud. Y. 1. - Camapa: Camap. roc.
a’pokocM, yH-T, 2002.
Hamoxk B.H. m np. Meroaudeckoe mocobue mo Kypcy "MHOTOMPOIECCOPHBIE CHUCTEMBI H
napajuienbHoe nmporpammupoBanue. - Pocros-na-Jlony: PI'Y, 2000.
HemeneB A.I'. IlapamnenbHble BBIYMCIUTENBHBIE CHCTEMBI: OCHOBBI IPOTPAMMHUPOBAHUSA U
KOMITBIOTEPHOTO MoJienupoBanus. - [lepmb: TII'TTY, 2001.
Hxoyn3 I'. [IporpammupoBanue Ha sizbike OKKAM. - M.: Mup, 1989.
Hopoiienko AE. Marematuueckue MOJENN u METOIbI Opra’u3anui
BBICOKOIIPOM3BOIUTENbHBIX BhiunciieHunil. Kues: HaykoBa gymka, 2000.
Knyr . UckycctBo nporpammupoBanus aias OBM. T. 3. CoprupoBka u nouck. - M.: Mup,
1981.
Kopuees B.B. IlapamnensHoe mnporpammupoBanue B MPIL. Mocksa-WxeBck: MuHcTUTYT
KOMITbIOTEPHBIX HccieaoBanuid, 2003.
Kopnees B.B.. [TapannensHble BoIUUCIUTENbHBIE CUCTEMBI. - M.: Hommmxk, 1999.
Crapuenko A.B., EcaynoB A.O., [lapamienbHble BBIYUCIEHUS Ha MHOTONPOLECCOPHBIX
BBIYMCIIUTEILHBIX cucTeMax. - Tomck: TI'Y, 2002.
CripxoB b.1O., Matsees C.B. IlporpammHoe obOecrieueHre MyJIbTUTPAHCIBIOTEPHBIX CUCTEM. -
M.: Inanor-MHU®U, 1992.
®ypcos B.A. u np. Benenue B nporpamMmmupoBaHue i napauienbHsix OBM n kimactepos. -
Camapa: CHL] PAH, CT'AY, 2000.
Xoap Y. B3aumopeiicTByromye nociaenoBaTelbHble npoueccel. - M.: Mup, 1989.
Inakosckuii .M., CepukoBa H.B. IlporpammupoBanue a1 MHOTOIPOLIECCOPHBIX CHCTEM B
crangapte MPI: IToco6ue - Mu.: BI'Y, 2002.
Onaproc  I'P.  OcHOBBl =~ MHOIONOTOYHOIO,  MNApaJUIEIbBHOTO W PaclpeAeiIeHHOTro
nporpaMmupoBanus. - M.: U3narensckuit nom "Bunbsame", 2003)
Sxo6osckuit M.B. Pacnpenenennsie cuctemsl u cetu. - M.: MI'TY "Crankun", 2000.

7.5.Unmepnem-pecypcoi
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Designing and Building Parallel Programs

D=

Foster 1. Designing and Building Parallel Programs. - Addison Wesley,
1994.(http://www.mcs.anl.gov/dbpp)

3. Introduction to Parallel Computing (Teaching Course)
(http://www.ece.nwu.edu/~choudhar/C58/)

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

5. MPI: Message Passing Interface Standart (ps)

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

7. Parallel Programming with MPI by Peter Pacheco (eng)

8. 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

9. HudopMannoHHO-aHAIUTUYECKHE MAaTEPHAIIbI [0 MapayljIeIbHbIM BBIYUCICHUSAM

10. UudopManimoHHO-aHATUTHYECKUH TIEHTP 10 MapaJlIeIbHBIM BBIYUCICHUSIM (PYC.)

11. Uudopmanmonnsie matepuans mo MPI

12. Undopmannonnsie matepuainsl no OpenMP

13. Undopmannonnsie matepuainsl padouelt rpynnsl IEEE no kiiacTepHbIM BEIYMCIEHUSIM

14. UndopmannonHsle MaTepuansl LleHTpa kommbioTepHOro MojaenupoBanus Hukeropoackoro
yHHUBEpcUTeTa (/ccam)

15. T-cucrema - cpeja OporpaMMHUPOBAHUS C TOAJEPKKON aBTOMaTHYECKOro JUHAMUYECKOTrO
pacrnapaieTuBaHus IporpaMm (pyc.)

[Ipu mpoBeneHUM 3aHATUN JEKIMOHHOIO TUIA MPAKTUYECKUX (CEMUHAPCKHUX) 3aHSITHHA HCIOJb3YIOTCS

CBEJICHHS 00 JJICKTPOHHBIX HHMDOPMAIMOHHBIX pecypcax, K KOTOPhIM 00eCledYeH JOCTYI s
noJsb3oBareneit ononmorexu KbI'Y.

Ilepeuens akmyanbHbIX I1EKMPOHHBIX UHPOPMAUUOHHBIX OA3 OAHHDIX,
K Komopuvim odecneuen oocmyn nonavzoeamenam KbI'Y (2023-2024 yu. 200)

Ne | HammeHoBaHue Kparkas Anpec caiita HaumenoBanue YcaoBus
I/l | 3JeKTPOHHOIO | XapaKTePHCTHUKA OpraHu3anuu- AocTyna
pecypca BJIa/1eJIbIIA;
PEKBH3HUTHI I0T0BOPa
1. | Hayunas Onektp. 6ubamoreka | http:/elibrary.ru 000 «HD2b» [TonHbrit
JJIeKTPOHHAsI | HAYYHBIX JOCTYII
OnobJIMoTEeKA MyOJIUKaIi - JInuensnonnoe
(HDB PO®U) | oxozno 4000 cornamienue Nel4830
MHOCTPAHHBIX U ot 01.08.2014r.
3900
beccpounoe
OTEUECTBEHHBIX
Hay4YHBIX KYPHAJIOB,
pedepats

nyomukaruii 20 ThIC.
KYpPHAJIOB, a TAKXKe
onmcanus 1,5 muH.
3apyO0eKHBIX U
POCCHICKHX
muccepranuii; 2800
pOcCC. )KypHAJIOB HA

0e3B03ME3IHOM
OCHOBE
2. | 9BC 13800 u3ganumii o http://www.stud | OOO «Koncynprant | [lonnbii
«KoHcyabTanT | BceM 00acTsIm JIOCTYI
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http://elibrary.ru/
http://www.studmedlib.ru/

CTYAEHTa» 3HaHUH, medlib.ru CTyJICHTa» (peructpanus
BKJIIOYAeT Oosee o IP-anpecam
geMm 12000 http//%ﬂl@d (I‘. MOCKBa) KBFY)
y4eOHUKOB U collegelib.ru Jorosop
y4eOHBIX TOcoOuit o _
2w BO 11 CIIO, 864 Ne750KC/07-2022
HauMEHOBaHUM OT126.09.2022 r.

XKypHaJI0B 1 917
MOHOTpaduii. AKTHBEH 710
30.09.2023r.

«aexTponnas | Komnekuus http://www.stud 000 ITonHbIit

ondaHuoTEKA «Menununa (BO) medlib.ru «ITomarexpecype» JIOCTYTI

Texunyeckoro | [DOTAP-Menua. (peructpanus

By3a» (OBC Books in English (r. Mocksa) o IP-aapecam

«KoHcyabTaHT (KHI/IFI/\I’ Ha Jlorogop KBI'Y)

CTYAEHTAa») AQHTTIUHACKOM Ne849KC/03-2023
SI3BIKE)»

ot 11.04.2023 1.
AKTHBEH J10
19.04.2024r.

IBC «Jlanb» DIIEKTPOHHBIE https://e.Janbook | OOO «3bC JIAHb» (r. | [lonubiit
BEPCUH KHUT -com/ Cankr-Tlerepbypr) | AoCTyn
BEIYIIHNX (peructparus
W30ATENBCTB Horosop Ned1EIN/223 | IP-aspecam

y4eOHOW U HAy4YHOU
IuTepaTypsl (B TOM
LV () (S
YHUBEPCUTETCKHUX
W31aTeNbCTB), TaK U
AIIEKTPOHHBIC
BEpCUH
MEePUOANICCKUX
U3JaHUH O
pa3IUYHBIM
001aCTIM 3HAHHUH.

ot 14.02.2023 1.

AKTHUBEH TI0
15.02.2024r.

KBI'Y)

9BC «J1anb»

Komnexmus
AIEKTPOHHBIX
n3ganui «DITY. 10-
11 xn. U3n-Bo
«IIpocBemieHue.
O61eobpazoBatenb
HbIE TIPEIMETHI.

https://e.lanbook
.com/

000 «2bC JIAHb» (r.
Cankrt-IlerepOypr)

Jorosop
Ne246EI1/223

oT 31.07.2023 1.

AKTHUBEH TI0
01.09.2024r.

ITonHbIit
JOCTYII
(peructparnus
no [P-agpecam
KBI'Y)

HanuonaiabHa
sl 3JIEKTPOHHAasI
OnodJIMoTEeKAa
PI'b

OObenHeHHBIH
3IEKTPOHHBIN
karajor ¢GoHI0B
POCCUNCKHX
OMOJIMOTEK,

https://rusneb.ru/

DI'BY «Poccuiickas
rocyJaapcTBeHHas
onodInOTEKAY

Horosop
Nel01/HDOB/1666-1 ot

Hoctym ¢
AIIEKTPOHHOTO
YUTAIBHOTO
3aa
OHOIHOTEKH
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http://www.studmedlib.ru/
http://www.medcollegelib.ru/
http://www.medcollegelib.ru/
http://www.studmedlib.ru/
http://www.studmedlib.ru/
https://rusneb.ru/

cojiepxKanui 10.09.2020r. KbI'Y
4 331 542 .
IEKTPOHHBIX beccpounsliit
JIOKYMEHTOB
00pa30BaTENLHOTO U
Hay4HOTO Xapakrepa
10 Pa3IUYHBIM
OTpacisiM 3HaHUM
7. | 9BC 107831 http://iprbooksh 00O «Ai# Ilu Op [TosHpIit
«IPSMART» myOnuKanui, B T.4.: | op.ru/ Menuay» JOCTYII
19071 — yueOHbIX (perucrpanus
n3naHui, 6746 — (r. Mocksa) no IP-anpecam
Hay4HBIX U3JJaHUH, Torosop Ne75/EIl- KBI'Y)
700 xomexiuit, 343 223
xypHana BAK, 2085
ayMOHU3/IaHUH. ot 23.03.2023 1.
AKTHBEH J10
02.04.2024r.
8. IBC Temarnueckas http://iprbooksh 000 «Ai#n IIu Op ITonnsIit
«IPSMART» | xKojuiexkus op.ru/ Menuay JOCTYII
«Pycckuii S3bIK Kak (peructparus
(30P PKN) I/IHZCTpaHHHﬁ» http://www.ros- (r. Mocksa) no IP-aspecam
edu.ru/ KBIY)
3 aTebeKie Horosop Nel142/EII-
) 223
KOJUIEKIIHH:
ot 18.05.2023 1.
«31maToycT»;
«Pycckuit s3bIK. CPOK MPEIOCTaBICHUS
Kypcbiy; «Pycckuit THICH3NH:
s361K» (Kypest YMK
«Pycckuil s3bIK ¢ 01.06.2023 o
CETOJIHS» - 6 KHHT) 01.06.2024
9. | 3BC «lOpaiiT» | DNeKTpOHHbIE https://urait.ru/ 00O «2nekrponHoe | [lonubrii
s CITO BEepCUH y4eOHOIl U W31aTEILCTBO JIOCTYI
HAy4HOH FOPAUT» (r. Mocksa) | (perucrpanms
JINTEPATYPBI no [P-agpecam
HU31aTEIbCTB Horosop Ne305/EIl- KBI'Y)
«}Opaiit» s CI10 223
1 ONCKTPOTHRIC Or27.10.2022 1.
BEpCUU
MEePHOTUIECKIX AKTHUBEH J10
W3JAHHH 110 31.10.2023 .
Pa3TUYHBIM
00nacTsIM 3HaHUI.
10. | 9BC «KOpaiit» | D1eKTpOHHbIE https://urait.ru/ 00O «Onexrponnoe | ITosHblit
a1a BO Bepcuu 8000 U30aTEILCTBO JOCTyI
HauMEHOBaHMIA FOPAUT» (r. Mocksa) | (perucrpanms
yueOHOM U HAyYHOU no IP-agpecam
JUTEPATypHI Jorosop Ne44/EIl- | KBTY)
W3/1aTENbCTB
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«IOpaiit» st BO n
AIIEKTPOHHBIE
BepcUU
MEePUOANYECKUX
U3JaHUM 1O
pa3IUYHbIM
00J1aCTSIM 3HAHMH.

223
Ot 16.02.2023 1.
Axrtusen ¢ 01.03.2023

TI.

10 29.02.2024 r.

11.| Polpred.com. 0630p CMU Poccuu | http://polpred.co 00O «llonnpen Hoctyn no IP-
HoBoctu. 1 3apyOeKbsl. m CIIPaBOYHMKH» aapecam KbI'Y
00630p CMMU. [TonHbIe TEKCTHI +
Poccus u aHanuTHKa u3 600 bessosmes o (Oe3
3apybexnbe U3JIaHui 110 53 oQuruanbHoro

OTpaciIsiM JI0TOBOPA)

12. | Mpe3uaentcka | bonee 500 000 http://www.prlib OI'pY ABTOpH30BaHH
s1 OM0IMOTEeKAa | DIIEKTPOHHBIX .Iu «IIpe3unenTckas BIi ToCcTyMn U3
um. b.H. JTOKYMEHTOB T10 oubmoTexka uM. b.H. | Oubmmorexu
Enbuuna ueropuu O:l:G'—IGCTB&, Enbumna» (r. Canxr- | (@4 Nells,

POCCHICKOU Tetep6ypr) 214)

rOCyJIapCTBEHHOCTH,

PYCCKOMY SI3BIKY U CoraameHnue ot

IpaBy 15.11.2016r.
beccpounblit

8. MarepuajibHO-TeXHUYECKOE o0ecneyeHre JUCHMIIINHBI

8.1. Tpebosanusn Kk mamepuaibHo-mexHUUECKOMy 00ecneueHuro

Z[J'Iﬂ pcainsanuunu pa6oqel71 mporpamMmMmbl JUCHUIIIIMHBI UMCIOTCA CIICHUAJIbHBIC ITOMCHICHUSA I

IIPpOBCACHUA 3aHATUH JCKOUOHHOI'O MW CEMHUHApPCKOI'0 THIIA,

IpyarioBelX W HHIHWBUAYAJIbHBIX

KOHCYJ’IBTEIHPIIZ, TCKYIICI'O KOHTPOJII H HpOMe)I(YTOqHOﬁ arrecraguu, a TaKXKE IIOMCIICHUA JIA

CaMOCTOSATEIIEHOM pa6OTBI. CrenmnanbsHbBIE IIOMEIICHHS YKOMILIICKTOBAHBI CHCHH&HHBHPOB&HHOﬁ

MeOENbI0 U TEXHUYECKHMU cpeacTBa O6yLIGHI/IH, CIIyXXallluMu JUId  IIPEACTABIICHUSA I/IH(bOpMaI_[I/II/I

OO0JIBIION ayAUTOPHH.

HpI/I IIpOBCACHUHU 3aHATUH J'IGKLII/IOHHOI‘O/ CCMHHAPCKOI'0 THUIIA 3aHATUHI HCIOJIB3YOTCA:

Ne HaumenoBaHue nNporpamMmsl, IpaBo Crpana Cpok apeiicTBust
- HCII0JIL30BAHUS KOTOPOH NPOrpaMMHOI0 Koa-Bo
n/n NPOHUCXO0KACHUHA
NPeI0CTaABJISACTCSH ob0ecneyeHust
Onepayuonnas cucmema PEJ[ OC. Poccuiickas 12 mecsieB 1000
I Kounghueypayusa: «Pabouas cmanyusy denepanus
Cucrema ONTUYECKOTO Pocculickas 12 mecsueB 30
2. | pacno3HaBanus Tekcta SETERE OCR ®Denepanus
onss POJT OC
JInueHsus Ha IpPOrpaMMHOE Poccuiickas 12 mecanes 700
o0ecrieyeHne CpeaCTB aHTUBUPYCHOM Denepanvs
3. | 3amuThl
Kaspersky Endpoint Security 0ns
ousneca — Cmanoapmmuwii Russian
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Edition

IIpaBo ucnonb30BaHUs MPOTPAMMHOTO Poccuiickas 12 mecanes 1
oOecrieyeHus IS TUIAHUPOBAHUS U Deneparus
IIPOBEACHUS OHJIAWH-MEPOIIPUATHI
(TpaHCIAIMIA, TENEMOCTOB/ ayAnO-
BUJICOKOH(EpEHIINIA, BeOMHAPOB)
Webinar Enterprise TOTAL 150

VUACMHUKO8
JluueHsus Ha MPOrpaMMHOE Poccuiickas OeccpouHbie 32
obecrieyeHne AJ1si BEKTOPHOTO Oeneparnus

rpaduyuecKoro pemaKkTopa s
CO3JIaHUS U PEAKTUPOBAHHS
rpaduyeckux cxem, yeprexei u OIok-
cXeM

Acmo-epaghuueckuti peoakmop

[IpenocraBieHre HEUCKIIOYUTEIBHBIX Poccniickas OeccpouHble 16
IIpaB Ha KUCIOJIb30BAHUE Oenepanus
MIPOTPAMMHOTO 00€eCTICUeHUS
Cucremsl

Spider Project Professional

8.2. Ocobennocmu peanuzayuu OUCYUNIUHBL 011 UHEATUOO0E U JTUY C 02DAHUYEHHBIMU

603MOHCHOCMAMU 300P08bA

Jisg oOyyaromuxcs C OrpaHHMYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBBSI CO3aHbl CIlelUaIbHbIE
yCIIOBHUSA JJISl TOJTydeHUs oOpa3oBaHMs. B 1ensx JOCTyNMHOCTH MOJIydeHHUsl BBICIIEr0 0Opa3oBaHUs IO
o0pa3oBaTeNIbHBIM MPOrpaMMaM MHBAJIMAAMU U JUIAMH C OTPAHUYEHHBIMU BO3MOXKHOCTSIMH 3/I0POBBS
YHUBEPCUTETOM 00eCIeunBaeTCs:

1. AnpTepHaTuBHas Bepcusi 0(pUIUAIBHOTO caifta B ceTu «HTepHeT» ISl ClIab0BUASAIINX;

2. JInst ”HBaNMMOB C HAPYLIEHUSAMU 3peHus (CcIab0BUISILINE, CIICTIBIC)

- TPHUCYTCTBHE aCCHUCTEHTa, OKa3bIBaloOIIero oOyyarouemMycs HEOOXOAUMYI0 MOMOIUIb,
nyOIupoBaHUE BCIyX CIPABOYHON MH(OPMALUU O paclUCaHUU YU4eOHBIX 3aHATHI; HalUuue CPEACTB
JUIA YCUJIEHUS. OCTATOYHOTO 3pEHHUs, OpaillieBCKOW KOMIBIOTEPHONW TEXHUKH, BUACOYBEITUUMUTENCH,
MpOrpaMM HEBHU3YalbHOTO JIOCTyMa K WH(OPMalWU, TPOrpaMM-CHHTE3aTOPOB peYd M JIPYTHX
TEXHUYECKUX CpPEICTB MpHeMa-nepenadyn y4deOHOW uHGOpMAalnud B JOCTYMHBIX QopMax s
oOyJaronuxcs ¢ HapyIIeHUSIMH 3PEHUS;

- 3aJJaHUs JUISl BBIMIOJTHEHUS HA DK3aMEHE 3aUUTHIBAIOTCS aCCUCTEHTOM;

- THCBbMEHHBIE 3aJaHUs BBIMIONHSAIOTCA Ha OyMare, HAJUKTOBBIBAIOTCS ACCHCTEHTY
oOyuaronumcs;

3. Jlns UWHBaNMIOB MW JIMIl C OTPAHUYEHHBIMH BO3MOXHOCTSIMHU 3JI0POBbSl IO CIyXYy

(cmabocmplmanmue, TIyxXue):
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- Ha 3a4eTe/’K3aMeHe MPHUCYTCTBYET aCCUCTEHT, OKa3bIBAIOUIMI 00ydaromeMycss He00X0AUMYIO
TEXHUYECKYIO TIOMOIIb C YYETOM WHIMBHIyaIbHBIX OCOOCHHOCTEH (OH IMMOMOTAeT 3aHATh pabodee
MECTO, MEePEIBUTATHCS, IPOYUTATH U OPOPMUTH 3aJaHKE, B TOM YMCIIE 3aIIUCHIBAs M0 AUKTOBKY);

- 3a4eT/3K3aMEeH MIPOBOIUTCS B MUCBMEHHOU (opme;

4. JIns MHBAIMAOB | JIUI] C OTPAHUYCHHBIMH BO3MOXXHOCTSIMH 370POBBSI, HIMEIOIIUX HAPYIICHUS
OTIOPHO-JIBUTATENIFHOTO armnapaTa, CO3JaHbl MaTepUATbHO-TEXHUYECKHE YCIIOBHUS, 00ECIEUHBAIONINEC
BO3MOKHOCTB O€CIPENSTCTBEHHOTO JIOCTYIa 00y4Yaromuxcs B yueOHbIE TOMEIIEHUs, 00bEKTY MUTAHMUS,
TyaJeTHbIE M ApPYrHe TOMEIICHUS YHUBEPCHTETa, a TaKKe NMPeObIBaHUS B YKA3aHHBIX MOMEUICHUSIX
(HaymM4Ke pacIIMPEeHHBIX IBEPHBIX POEMOB, IOPYUYHEH U IPYTUX MPUCIIOCOOIEHUI).

- MACHMEHHBIE 33JJaHHS BBITIOJHAIOTCS HA KOMIIBIOTEPE CO CIIEIHATN3HPOBAHHBIM MTPOTPAMMHBIM
oOecrieyeHreM WM HaTUKTOBBIBAIOTCS ACCHCTEHTY,

- 110 ’KeJTaHUI0 00yJaroUIerocs IK3aMeH IPOBOAUTCS B YCTHOH opMme.

OOyuaromuecss W3 YWClIa JIMI C OTPAHWYCHHBIMH BO3MOXKHOCTSIMH 37I0pPOBBsI 00OECIICYCHEI
AIIEKTPOHHBIMU 00pa30BaTeNbHBIMH pecypcaMu B (opMax, aJanTHPOBAHHBIX K OTPAHUYCHUSM HX

3JI0POBBSL.
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9. JIucT U3MeHeHu i (10MmOJTHeH i)

B pa60qei/’1 IIporpaMMe MUCIHHUILIMHBI ~ «MeTtoabl napanienbHoro mporpamMmuposaHns» HAIIPABJICHHA ITOATOTOBKH
01.03.02 - IlpuknanHas mMaremMaTuka U uHpopMaTuka, mpoduias «MaremMaTHUECKOe MOJICIUPOBAHNUE U

BBIYHCITUTENIbHAS MaTeMaThKay Ha 2023-2024 y4eOHbIi To1.

Ne IlepeyeHb BHOCHUMBIX
JuaemenT (myHkT) PII/] P . . Ipumeyanue
n/n H3MEHEeHU (JI0MOJIHeHil)
1.
2.
3.

OO6cyx/1eHa 1 peKOMEHI0BaHa Ha 3acelaHuu Kadeapbl

HDUKJZQOHOIZ mamemamurku u qu)opMamuKu
HaMMEHOBaHHe Kadeapbl

[IpoTokom Ne OT «___ » 2023r.

3aB. kadeapoi A.P. beuenoga
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