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AHHOTALUSA
Kypc nocssinieH n3yueHuto TeOpeTHYECKUX U MIPAKTUUYECKHE OCHOB MapajlIeIbHOIO Mpo-
IrPaMMHPOBAHUS U NapayIeNIbHbIX BbIYMCICHUH. M3yuaroTcst crnocoObl M METoAbl pa3paboTKH
3¢ (eKTUBHBIX NapaJlIeIbHbIX AITOPUTMOB AJIS PELICHUs pa3IMyYHbIX NPUKIAAHBIX 3a1a4. [as-
Hasl LeJb MPEenoJaBaHus JUCLUILIMHBI — MOATOTOBKA CHEIMAINCTa, BIAACIOMIET0 (QyHIaMEeH-
TAJIbHBIMU 3HAHUSAMH ¥ TPAKTUYECKUMHU HAaBBIKAMU B 00JIACTH OCHOB aITOPUTMH3ALINU U Tapall-
JIEJIHOTO IPOTrPaMMUPOBAHMSI, YUCICHHBIX METOJI0OB U MaTeMaTHUECKOr0 MOJICIIMPOBAHUS IS
pelLIeHHs MPUKIIAAHBIX 33/1a4 B Pa3IMYHbIX IPEMETHBIX 00JIacCTsIX.
1. EJIN U 3ATIAYA OCBOEHHMS YYEBHOM JTUCHUILIUHBI
[enb Kypca cOCTOUT B U3yUYEHUU TEXHOJIOTUU NApalieIbHOrO MPOrpaMMUPOBAHUS IS
MHOT'OIIPOLIECCOPHBIX BBIYMCIUTEIbHBIX CUCTEM Ha OOLIEH M pacmpeesieHHON MmamsaTH B 00be-
M€, JOCTaTOYHOM JUIs YCIIEUTHOTI0 Havyasia paboT B 00JIACTH MapajulebHOTO MPOrpaMMHUPOBAHUS.
A Taxxe B U3y4ECHHH METOJIOB UcclenoBaHus 3(p(HeKTUBHOCTH U MTPOM3BOIUTEILHOCTH KO/Ia Ta-
pajIeNbHBIX POTPaMM C LEbI0 ero onTumusanuu. Jucuumimna «llapanienbHble BBIYUCICHUS
Ha BBICOKOIPOU3BOJUTENbHBIX BBIYUCIUTENBHBIX CUCTEMAaxX» SBIIAETCS MPOAOKEHHEM KYpPCOB
“Anroputmuyeckue A3piku’, “ IlapamnenbHoe nporpamMmmupoBaHue”. IlonmydeHHble 3HaHUA U
IPAKTUYECKHE HABBIKM MOT'YT HCIOJIb30BATHCA NMPHU pa3pabOTKe KypCOBBIX U JIUIIJIOMHBIX padoT.
[TpakTHueckasi 4acTh Kypca BBINOJHSETCS € Hcnoib3oBaHueM peanuzanuun MPl — nakera
mpich.nt.1.2.5, u OpenMP noanepxku cpenst pazpadorku Microsoft Developer Visual Studio
Ha s3bike C. JJabopaTopHble pabOThI BHIIOIHIIOTCS B PEXUME MHOTOIIPOLIECCOPHON IMYJISALMH.
3amaun AUCHUILUIMHBI — JaTh OCHOBBI:
® [IPUHLUIOB Pa3pabOTKH MapauIeIbHbIX AITOPUTMOB U IPOTPAMM,
¢ (yHKIMOHAIBHBIX BO3MOXKHOCTeH cTangapta MPI u OpenMP no uccnenoBanuto s dex-
TUBHOCTH KOJIa MapajlIebHbIX POTrPaMM,
® pa3paboOTKU M HCCIEIOBAHUS MPOU3BOJUTEIBHOCTH MApaICNbHBIX YHCIEHHBIX alro-
PUTMOB JUISI PEILICHHSI TUTIOBBIX 337124 BHIYHMCIUTEIBHON MaTeMaTHUKH.
2. MECTO YUYEBHOM JUCIUILIUHBI B CTPYKTYPE OOII BO
JucrunnuHa «llapanienbHble BBIUKCIEHUS» SIBISETCS 0a30BOi (00mIenpodeccnoHanb-
HOW) YacThi0 NMpo(hecCHOHAIBHOW KOMIETEHIMM U 0a3upyercss Ha TaKUX JUCIMIUIMHAX Kak,
«HUnpopmaruka», «MHPopMalMOHHBIE TEXHOIOTUNY», «OCHOBBI ANTOPUTMU3ALUU U MPOTPaAM-
MupoBaHus», «llapamiensHoe nporpammupoBanue». OcBoenue AucuMIUIMHbL «[lapannenbHbie
BBIUMCIICHHS» HEOOXO0IMMO /ISl MTOCIIEAYIONIEro MPUMEHEHHI TIOJIyYeHHBIX 3HaHUH B rpodeccu-
OHAJBHOHN JEATETHHOCTH, a TAKXKe JUIsl YCIIECUIHOTO BBITIOJIHEHUS MPOU3BOJICTBEHHON MPAKTUKU

U Hay4HO-HCCIIEI0BATENLCKOM paboThl OakantaBpa.



3.POPMUPYEMBIE KOMIIETEHIIMHU U IIVTAHUPYEMBIE PE3YJIbTATbBI
OBYYEHUA

IIpodeccnonajabHbLIe KOMIIETEHIIHH B COOTBETCTBHMHU C 3a1a4aMU ¥ 00beKTaMu (00-

JACTAMM 3HAHHUM) npmbeccnonanbnoﬁ JACHATCJIbHOCTH

3anaya npodeccuo-
HAJIbHOM /1eiTeIbHO-
ctu (3I10)

Tunbl 3a1a4 npodeccuoHAIBLHOM 1eATETbHOCTH:

UCIIOJIb30BaHUE
BBICOKOITPOU3BOTUTEITb-
HBIX BBIYHCIICHUH,
KOMITBIOTCPHBIX CUCTEM
U CeTEeH, AIEKTPOHHBIX
0a3

JTAHHBIX B HAYYHO-
HCCIICIOBATEIILCKHUX,
OTIBITHO-
KOHCTPYKTOPCKHUX,
IPOM3BOJICTBEHHO-
TEXHOJIOTHYECKUX pado-
Tax

O0BeKT 1M 00J1aCTh
3HAHUA

MaTeMaTH4eCKOoe
MOJIEJIUPOBAHUE U
BBICOKOIIPOU3BOIUTENb-
HBIC BBIYMCIICHHS B
3a/1a4ax MEXaHUKH
CIUIOLIHOM Cpelbl U
(bU3HUKHN BBICOKUX
IJIOTHOCTEN YHEPTHH;
pa3zpaboTka
MPUKJIATHBIX
MPOrPaMMHBIX
KOMILJIEKCOB;
pa3paboTka
BBICOKOIIPOU3BOIUTENb-
HbIX OBM n
IIPOrPaMMHOTO
oOecrieueHus s
HUX; KOMITBIOTEPHOE
COIPOBOKACHUE U
o0OpaboTka
pe3yabTaToB
bU3IIECKUX
JKCIIEPUMEHTOB

Kox v nanmeno-
BaHue npodgeccuo-
HAJILHOM KoMIIe-
TEHIMH

Kox u Hanmeno-
BaHHE UHINKATO-
pa 10CTHIKEHUSs
npogeccuoHab-
HOM KOMIIETEH-
107071

HpOI/ISBOI[CTBCHHO'TCXHOJIOFI/I‘ICCKI/I171

IIK-4 Cnocoben
HCIIOJIb30BATh
COBPEMEHHBIE SI3bI-
KH U METO/IBI
POrpaMMHUPOBa-
HUSI, KOMIUICKCHI
MIPUKJIATHBIX
KOMITBIOTEPHBIX
porpaMmM, coBpe-
MEHHYIO BBIYHCIIH-
TEIbHYIO TEXHUKY,
MHOTOTIPOIIECCOP-
HBIE BBIYUCITUTEINb-
HBIC CUCTEMBI TIPH
pEIIeHUN TIPOU3-
BOJICTBCHHBIX

U Hay4YHO-
HCCIICIOBATEITLCKUX
3aja4 B 0051aCTH
MIPUKJIATHOMN
MaTEeMaTHKH U
MH(OPMATHUKH
OcHosanue:
[Tpodeccrnonans-
HBIN

Crangapr «25.030
Cnenuanuct
MIPOEKTUPOBAHHIO
pa3paboTKe Ha3eM-
HBIX aBTOMATH3H-
POBaHHBIX CHCTEM
yIpaBIeHUS
KOCMHUYECKHUMH
anmapaTamMmm

3-IIK-4 3nathb
CoBpeMeHHbIe
SI3BIKH U TEXHOJIO-
THH IPOTPAMMH-
poBaHus,
KOMIJICKCBI
MPUKIATHBIX
KOMITBIOTEPHBIX
porpaMmM;
V-IIK-4 ymetb
pa3pabaThIBaTh
HAYKOEMKOE TIpO-
rpaMMHOE
o0ecrieyeHue ¢
UCIOJIb30BaHUEM
COBPEMEHHBIX
SI3BIKOB MPOTPaM-
MUPOBAHUS
B-IIK-4 BaaneTsb
Hasbikamu nipoBe-
JICHHs] MaTeMaTH-
94eCKOT0 MOJEIIH-
poBaHus pusnye-
CKHUX MPOIIECCOB C
HCIOJIb30BaHUEM
CYIIECTBYIOIINX
1 pa3pabOTaHHBIX
MIPOrPaMMHBIX
KOMIIJICKCOB




IIpodeccnonajibHble KOMIIETEHIINH B COOTBETCTBUM € 3a1a4aMi M 00beKTaMu (00.J1a-

CTSAMM 3HAHMI) nNpodeccHOHANLHON 1eATEJLHOCTH:

3agauya npodeccn-
OHAJILHOM Jesl-
TeasHocTu (3I11)

O0BbeKT 114 00J1aCTh
3HAHUSA

Koa u nanmmeHnoBa-
Hue npodeccuo-
HAJbLHOM KOMIIe-
TeHINH

Koa u nammeHnoBa-
HUE MHANKATOpA
JOCTHIKEHUS MPO-
deccuonanbHOM
KOMIIeTeHINHI

Tunbl 3ax1a4 npogeccuoHAIbHOM 1eATeIbHOCTH: MPOEKTHBIN

pa3paboTKa u pea-
U3l IPOEKTOB,
CBSI3aHHBIX ITPUME-
HEHUEM
NPUKJIAJTHON MaTe-
MaTHKH U HHOP-
MaTHKH B KOHKPET-
HBIX TIPEIMETHBIX
o0macTsx

MaTeMaTH4eCcKoe
MOJIETUPOBAaHUE U
BBICOKOITPOU3BOIUTEIIb-
HBIC BEIYHUCIICHUS B
3aJ1a4ax MEXaHUKH
CIUIOIIHOM CPEXbl U
(U3HUKHU BBICOKUX
IJIOTHOCTEH SHEPTHH;
pa3paboTka
MIPUKJIATHBIX
MIPOrPaMMHBIX
KOMILJIEKCOB;
pa3paboTka
BBICOKOITPOU3BOIUTEIIb-
Hbix OBM u
MIPOrpaMMHOI0
oOecrieueHus Jyist
HUX; KOMITBIOTEPHOE
COIIPOBOXACHUE U
0obpaboTka
pE3yJIBTaTOB
(buzmyecKkux
JKCIIEPUMEHTOB

IIK-5 cnocobeH k
paspaboTke, peanu-
3alMH U OLIEHKE
MIPOEKTOB HAYYHO-
HCCIIEA0BATENLCKOM
1 MHHOBAITMOHHOMN
HaIpaBJICHHOCTH
Ocnosanue:
[TpodeccnonanbHbIM
CTaHIapT
«40.011Cnenuanuct
10 HAy4YHO-
HCCIIEA0BATENLCKUM
1 OIIBITHO-
KOHCTPYKTOPCKUM
pazpaboTKam»

3-1IK-5 3natb
NPUHIUIBI OLEHKH
Hay4HO-
UCCIIEIOBATEIbCKIX
IPOEKTOB IIpU
IPOBEIEHUH X
9KCHEPTHU3BI;
Y-IIK-5 ymers npo-
BOJIUTH pa3paboTKy
M OKCIIEPTU3Y Hayd-
HO-
UCCIIEIOBATEIbCKIX
IPOEKTOB;

B-IIK-5 Bnaners
HaBBIKaMU pazpa-
OOTKH U HKCIIEPTU3BI
Hay4HO-
UCCIIEIOBATEIbCKIX
IPOEKTOB;




4. CTPYKTYPA U COJAEP)KAHUE YYEBHOM TV CIHUILINHBI

n/n

HauMenoBanue
pasaesia /TeMbl

AUCHHUIIIMHBI

Ne ge-

JeJIn

Buabl yuedHoii padoThI

Jlek-
107001

IIpakr.
3anaTusa/
CeMHHA-

pbl

JIao.
pabo-
ThI

Cp
C

16

16 16

24

Texkymmit
KOH-
TPOJIb
(bopma)*

MakcumaJb-
HBIN 02J171
(cm. m. 5.3)

Cemectp 4

Pasznea 1.

11

Tema 1. Onenka
MaKCHMAaJIbHO JI0-
CTHXKMMOTO TIapaj-
nenm3ma. [lonsture
3¢ PEKTHBHOCTH Ta-
paJuIeNIbHBIX aJro-
PUTMOB. AHAIIN3
MacuTabupyeMoCTH
napaJuieNIbHbIX Bbl-
YHCIeHUH. 3aKOH
Awmpais.

1,2

YO,
3amuTa
JP

1.2

Tewma 2. Tononorus
CeTH Mepeadu JaH-
HbIX. [IpuMepst ai1e-
MEHTapHBIX TOIOJIO-
TUif, OCHOBHBIE Xa-
pakrepuctuku. Ilo-
HSTHE aITOPUTMa
MapuIpyTH3aIud 1
METO/IOB Mepeaun
naHHbIX. Knaccudu-
KaIlus ¥ TeXHUIe-
CKas peam3aims
MHOTOIIPOLIECCOP-
HBIX BHIYHCIIUTEIb-
HBIX CHCTEM

3ammurTa
JP

Pazpmea 2.

2.1

Tema 1. Lenu u 3a-
Jlay¥l napaijiebHON
00paboTKH JTaHHBIX.
OCHOBHBIE TTPUHIIH-
IIbI BBIIIOJIHCHUS
MapajuieIbHBIX BHI-
YHCJIEHUH Ha 001el
U pacrpeieeHHON
namMsati. SMP-
CHUCTEMBI, X TIpe-
HMYIIECTBA M HEMIO-
crarku. [lapanmens-
HBIC BBIYUCJICHUSA C
nepenadeit cooore-
HUH

6-8

3ammra
JP




n/n

HaumenoBanue
pa3aeJia /TeMbl

AUCHHUIIIMHBI

No He-

aeJIn

Buabl yueOHo# padoThI

Jlek-
100

IIpakr.
3anaTusa/
ceMHHA-

pbl

Jlao.
pado-
ThI

Cp
C

16

16

16

24

Texymmii
KOH-
TPOJIb
(popma)*

Makcumajin-
HBI 02171
(em. m. 5.3)

2.2

Tema 2. OOmme
CBOMCTBA Hapai-
JIETIBHBIX aITOPUT-
MoB. [lonHas u He-
TIOJTHAS MapalIesb-
HocTh. OcobeHHOCTH
BBIOOpa cr1oco0oB
pacnapasuleIMBaHusl.
OCHOBHBIE aJITOPUT-
MHYECKHE METOMBI
pacriapauleTuBaHus
3a7a4: KpynmHoO1049-
HOE, MEJIKO3EpHH-
cTO€, KOHBEHEpHOE.
Wzyuenue napai-
JIENIBHOH IIPOU3BO-
JUTCIIBPHOCTHU Ha
IpUMeEpPE MPOCTHIX
ITOPUTMOB (YHK-
IIUH TAHEUHON aJI-
re0phl

9-10

3ammura
JP

PyOesxkHbIii KOH-
TPOJIb

11

Cp

Paspgen 3.

3.1

Tema 1 OG6mas cxe-
Ma TapajuIeTbHBIX
BBIYMCIICHUH NIpU
00CTy’)KUBaHUH T10-
TOKa 3asBOK. VH-
CTPpYMEHTAJbHBIC
cpencraa pa3padoT-
KH TapajuIeIbHBIX
MIPUJIOKCHUH B MHO-
TOSITICPHBIX CHUCTE-
Mmax. [Ipumeps! noa-
JIEP>KKA MHOTOTIO-
TOYHOCTH Ha yPOBHE
OTIePaIlMOHHBIX CH-
creM. TexHosorus
BUPTYaJIU3aLUU.

12-13

12

3ammura
JP




n/n

HaumenoBanue
Ne ne-
pa3aeJia /TeMbl
JeJn
JTUCIUTIIINHBI

Buabl yueOHo# padoThI

IIpakr.
3anaTusa/
ceMHHA-

pbl

Jlao.
pado-
ThI

Cp
C

Texymmii
KOH-
TPOJIb

Jlek-
100

Makcumajin-
HBI 02171

(em. m. 5.3)

(popma)*

16 16 16 24

3.2

Tema 2. Ananus
TPYAOEMKOCTH OC-
HOBHBIX OIlE€paLui
MEKIIPOIIECCOPHBIX
00OMEHOB Ha IpUMe-
pe BBIIOJHEHUS
KOJIEKTUBHBIX OIle-
pauuii nepenauu
JIAHHBIX 10 CXEME
“OT OJTHOTO — BCEM”’
H “OT BCeX — BceM™
JUTSL pa3HBIX TOTIOJIO-
THH CETH.

14-15

3ammura
JP

PyGe:xkHbIii KOH-
TPOJIb

16

Cp 10

IIpomexyTouHas aTrecra-

s

3 50

ITocemaemMocTh

5

Hroro:

100

16 24 -

16

16

*CoxkpalleHe HauMeHOBaHUil GopM TeKyliero, pyoe;xHoro ¥ NpoMe;KyTO4YHOr0 KOHTPOJIA:

YO

— YCTHBIN OIIPOC

CP — camocTosTenpHas padota(pelieHue 3a/1a4u Ha 3a/IaHHYI0 TEMY)

PI'P — pacuetHo — rpaduueckas pabota

4.2. Conep:kaHue TUCIUIJIMHBI, CTPYKTYPHPOBAaHHOE 10 pa3jiesiaM (TeMam)

JIeKIIMOHHBIN Kypc

/TeMbI IUCIUTIINHBI

HanMenoBanue pasgea

Conep:xanue

Paszgen 1

1.1

Tewma 1. llenu u 3agaun

napajuieNnbHOM 00paboTKu
naHHbIX. OCHOBHBIE
MPUHIUIIBI BBIMOTHEHUS
MapajuieIbHbIX BBIYUCIIC-
HU Ha 001Iel U pacmpe-
neneHHou namsatu. SMP-
CUCTEMBI, UX TTPEUMYIILIE-

CTBa U HenocrtaTku. I1a-

1.1.1.9¢dexkTuBHOCTS MapaysienbHOTO anroputma. llonarue u
aHaJIN3 MacITaOUPYEMOCTH MMapaJIICIIbHBIX BEIYHCICHHH.
Omnpenenenne >(PpPEKTUBHOCTH MapaIIENILHOTO aITrOpUTMAa,
¢dbopmyna BerarcneHus ¢ dexkruBHocTU. [loHaTHE MacmTaOu-
PYEMOCTH, OCHOBHBIC METOJIbI UCCIICIOBAHMS ITPOU3BOIUTEITh-
HOCTH MacCIITa0UPYEMBIX aJITOPUTMOB.

1.1.2. JlocTmxeHne MaKCHUMAaJIbHOTO TMapajienn3Ma.
3akoH AMpaans.

[lonsTHEe ycKOpeHHUs NMapajuIebHOTO aJropuTMa. 3aKoH AM-




PAJUICTIBbHBIC BBIYUCIICHUS

C mepeaaydeit cooomeHui

Jlajisl M €ro MPUMEHEHUE JUISl OLIEHKU MaKCUMAaJbHO JOCTHXH-

MOTO Iapajuicjin3Ma 3aaavu.

1.2

Tema 2. Tononorus cetu
nepenayv JaHHbix. [pu-
MEpBbI AIEMEHTAPHBIX TO-
MOJIOTHH, OCHOBHBIE Xa-
pakrepuctuku. [lonsatue
aNropuT™Ma MapupyTu3a-
LMY ¥ METOJO0B Iepeauun
nanHbIX. Knaccudukanus
Y TEXHHYECKas peain3a-
LHSI MHOTOMPOLIECCOPHBIX

BBIYMCIIMTCIBHBIX CUCTEM

1.2.1. Tonosiorus cetv nepeaayu TaHHbIX.

OO1ee MOHITHE TOMOJIOTUU CETH. lIpUMepsl 3IeMEHTApHBIX
TOMOJIOTHM, CpaBHUTEIbHAS XapaKTEPUCTHKA CKOPOCTU Tepe-
Jla4¥ JaHHBIX HA IPUMEPE 3JIEMEHTAPHBIX TONoJaoruid. OCHOB-
HBIE XapaKTEPUCTUKHU TONOJIOTMH CETU: CBSI3HOCTH, TUAMETPA,
IIUPUHBI OUHAPHOTO JIEJICHUS U CTOMMOCTH.

1.2.2. Aaroput™ MapumpyTu3alMi 1 METO/Ibl epeaadn
nanHbix. Kiaccudukanusa u TexHudeckas peanus3aius MHOTO-
MPOLIECCOPHBIX BHIYUCIUTEIbHBIX CUCTEM.

[TonsTe MeTona MOKOOpAMHATHON Mapuipytusanuu. OCHOB-
HbIE c1oco0bI niepenayun nanubix. Cuctema dauHHA U KIacChl
MHOT'OIIPOLIECCOPHBIX BBIUUCIUTENBHBIX CUCTEM. TexXHUYeCKas

peamuzanust SMP u MPP cucrem

Pasznea 2

2.1

Tema 1.00mme cBoiicTBa
napaieNIbHbIX alrOpUT-
MoOB. [TosHas u Heno-
Hasl MapauIeIbHOCTb.
OcobeHHocTu BeIOOpa
croco0oB pacmnapa’uie-
nuBaHus. OCHOBHBIE aJl-
TOPUTMUYECKHE METO/IbI
pacrapasieNiBaHus 3a-
Jlau: KpyImHOOJIOYHOE,
MEIIKO3EPHHUCTOE, KOH-
BeliepHoe. M3ydenue na-
pauIeIbHON MPOU3BOIH-
TEJILHOCTU Ha IPUMEpe
MPOCTHIX AITOPHTMOB
GbyHKIMI TUHEHHON aj-

re0pbl

2.1.1.JTapamienbHas o0paboTka AaHHBIX. [IpMHIMIBI BBINOJ-
HEHMsI TapaJIeIbHbIX BRIYMCICHUH.
OcobenHocty napamienabHoro anroputma. [lonstue mpouecca
u notoka. [lorsTue obmiei u pacrpenesieHHOW MamsiTH, 0CO-
OEHHOCTU BBINIOJHEHUs MNapayIeNIbHBIX BBIYMCICHUH Ha CH-
cTeMax ¢ o0IeH, pacrpeieJIeHHON U CMEIIaHHOW MaMSITHIO.
3.2. Knacrepsl 1 SMP-cucteMsl, UX npeumyniecTBa 1
HegocTaTku. CpaBHUTENbHAS XapaKTEPUCTHKA.
ITonsatue SMP-cuctem. IlpeumymiectBa U HEIOCTaTKU Opra-
HU3aIUK Mapajule’bHbIX Bbhruncienuit Ha BC ¢ oOmiel mams-
Th10. KiacTepsl U BBIYMCIUTENbHBIE CUCTEMBI C PAaCIPEIEIICH-
HOM nmamsThio. Vcnonp3oBaHre MexaHU3Ma Mepeiaul TaHHBIX,
npoOJaeMbl ONTUMHU3AIMK TapaJUIeIbHBIX BBIYMCICHUN C HC-

IIOJIb30BAHUEM MEXaHHU3Ma 061116171 u pacnpe,ueJIeHHoﬁ IIaMsITH.
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Tema 2.. O0Ouue cBon-
CTBa MapajlIe/IbHBIX all-

TOPHUTMOB. Ilonnas u He-

IMoJIHasA 11apajiyICJIbHOCTD.

OcobenHoctu BEIOOpA
croco0oB pacnapa’ie-
nuBaHust. OCHOBHBIE aJI-

TOPUTMHUYCCKHUE METOAbI

2.2.1.CBoiicTBa mapamienbHbIX anroputmoB. Ilomnas u He-
IOJIHAs [IapAJUIENIBHOCTD aIrOpUTMA.

[IpyHIMIIBI TOBTOPSEMOCTH 3JI€MEHTAPHBIX AJTOPUTMOB, COB-
MEILEHUs] MHOXECTBa ollepalnui, pa3oneHust o0acTy BbIYMC-
JIeHUH Ha He3aBUCUMBIE Too0macTy. [lonsaTre monHOi W He-
IIOJIHOW NapaJlIeJIbHOCTH, IIPUMEPHI 3a/1a4 € IIOJIHOM U HEIoJI-
HOW napaenbHocThi0. OcoO0eHHOCTH BbIOOpa CIIOCOOOB pac-

ImapajJjicIuBaHud.

2.2  |pacmapauieiMBaHus 3a- 2.2.2. AnropuTMUYECKHE METOJIbl pacnapauleIuBaHus
Jla4: KpymnHoOJIO4HOE, 3ana4. [lapannenbHas npou3BOIUTENIBHOCTD.
MEJIKO3epHUCTOE, KOH-  |[loHsATHE KPYMHOOI0YHOr0, MEJIKO3EpHUCTOr0 U KOHBEHEpHO-
BeliepHoe. M3yuenue na- [ro MerofoB pacnapauienuBanus. lloHatue napamienbHOU
pajieNnbHON IPOU3BOAM- |IIPOU3BOJUTENBHOCTH, OCHOBHBIE IIPUHLIMIIBI aHAIM3a MPOU3-
TEIbHOCTHU Ha IPUMEPE  |BOJAUTENBHOCTH MapaJlIeNIbHbIX AJITOPUTMOB Ha MpUMEpPE MaT-
IPOCTHIX AJITOPUTMOB  |PUYHO-BEKTOPHBIX omepanuii GyHKIUN JTMHEHHON anreOphl.
byHKIMI TUHEHHON aj-
reOpsl.
Paznen 3
Tema 1 Obmas cxema 3.1.1. CucreMbl NaKeTHOTO 3alycKa MapajuIeIbHBIX IPO-
napajieNbHbIX BBIYUC-  |TPaMM, OCHOBHBIE IPUHIIMIIBI paOOTHI.
neHuit npu obcnyxupa- |IloHATHE MOTOKA 3asBOK HA BBINOJIHEHHE NMapauIeIbHbIX MpPO-
HUU TTOTOKA 3asBOK. MH- [rpammM. [loHsaTHe 3amanus, ouepenb 3aaHuid, KpUTEpUU BBIOO-
CTpYMEHTAJIBHBIE CPEN- |pa 3afaHuil u3 ouepenu. [Ipumepsl cucreM 3amycka 3aJaHuil.
CTBa pa3pabOTKU mapa- 3.1.2. MHCTpyMeHTalbHBIE CpelcTBa pa3pabOTKU ma-
3.1 |IENBHBIX NPUIOKEHUH B |pallIeIbHBIX IIPUIOKEHUH.
MHOTOSJIEPHBIX cucTe-  [POJIb KOMIMIATOPOB, OTVIATUMKOB U Bo3MOxkHOcTed OC B pas-
Mmax. [Ipumeps! nox- paboTke MapauieNbHbIX NPUIOKEHUH. MeXxaHu3M BUPTYaIH-
JIEP’KKM MHOTOIIOTOYHO- |3allUU U €T0 UCII0JIb30BAHNUE.
CTH Ha ypOBHE OIepalu-
OHHBIX cucTeM. TexHo-
JIOTUS BUPTyaJIN3alUH.
Tema 2. Ananus Tpyno- |3.2.1.JIoHsATHE MEXMIPOLIECCOPHBIX OOMEHOB NaHHBIMU U aHa-
€MKOCTH OCHOBHBIX OIl€- |JTU3 TPYAOEMKOCTH Mepeaun JaHHbIX.
3.2

paluii MEXITPOLECCOP-

HBIX OOMEHOB Ha MPUMe-

OCHOBHBIE MPUHOUIIBI BBIMTOJIHCHUA KOJUICKTHBHBIX onepaum‘/'l

nepcaaun JaHHBIX. Ocobennocru nepcaayn HECACINMbIX, aTO-
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p€ BBIIIOJIHEHHUS KOJUIEK- |MAPHBIX JaHHBIX U MAKETOB JAHHBIX HA MPUMEPE dJIEMEHTap-
THUBHBIX OINEpPALUi Mepe- |HbIX Tornojaorui cetu. CpaBHUTEIBHBIN aHATU3 TPYAOEMKOCTH
Jaud JaHHBIX 110 CXeME |olepalnuii oOMeHa Ha IpUMepe 3JIEMEHTAPHBIX TOMOJIOTUI

“OT OHOIr'O — BCeEM™ U
“OoT Bcex — BceM™ ISt

Pa3HbIX TOIIOJIOTUH CETH.

JlabopaTtopHble 3aHATHS

JIaGopaTopHbIil TPaKTUKYM MperoaraeT BoIIOIHEHUE Ja00paTOpHbIX paboT M0 OCHOB-

HBIM pa3jiesiaM JAUCIHHUILTUHBL. TeMbl JJa00paTOPHBIX PabOT MPHUBEACHBI B CIEAYIOMEH TadymIe

COOTBETCTBEHHO 10 ceMecTpaM. HCTpyMeHTallbHas cpeja Ui BBIIOJIHEHU JIaDOpaTOPHBIX pa-

oot Microsoft Visual Studio 15.0 u Bblwe.

IIpumepHbIe TeMBI J1a00PATOPHBIX 3aHATHI

OcHoBbI paboTHI U cO3aHNE MPOEKTA AJIs pa3paboTKU MapajuIeNbHBIX MPUIOKEHUH, 0CO-
OCHHOCTH KOMITWIIAIMH, OTJIAJKHA ¥ BBITOJHEHUS MapajjiebHbIX mporpamm B cpene Mi-
crosoft Visual Studio. Pazpaborka u peanu3anus MaciiTabUpyeMbIX alrOPUTMOB (QYyHK-
N JTUHEHHOM aireOphl C UCIOJIb30BAaHUEM OMEpalnii IByXTOouedHbIX 0OMeHoB. Mccie-

JOBaHUC BQ)CI)GKTI/IBHOCTI/I nepeaadyn JaHHbIX IIPU PA3JIMYHBIX PEKUMAX oOMeHa.

PazpaboTka u peanuzanys napaiielbHbIX MPOrpaMM C UCIOJIb30BaHUEM HHTEp-
¢eiica OpenMP u MPI. HccnenoBanne mpou3BOAUTENFHOCTH AITOPUTMOB MaTPUYHO-

BEKTOPHBIX OMEpaluii, peaJTn30BaHHBIX Ha OOIICH U pacrpe e IeHHON TaMsTH.

Pa3paboTka u peanuzanus nmapamielbHBIX MPOTPaMM C MCTHOJIb30BaHUEM BhIOOpa
cnoco6oB pacnapayuienuBanus. [IpodunupoBanue u BU3yanu3alus Mpolecca BbIIOJIHE-

HUS cTaHaapTHeEIME cpeactBamu MPICH.

Pa3pa60T1<a " peajin3anus MapaviCIIbHbIX IMPOrpaMm € HUCIIOJIB30BAHUCM KOJIJICK-
THUBHBIX onepauﬂﬁ nepeaayn NaHHBIX. HccnenoBanue 3(1)(I)CKTI/IBHOCTI/I AJIITOPUTMOB TIpH

YBCIUMYCHUHN o0BbeMa nepeaaBacMbIX JaHHBIX.

4.3 IlepeyeHb yueOHO-METOAMYECKOT0 00ecriedeHUs IJIs1 CAMOCTOSITEeIbHOM

OOTBI:

padoThI CTYICHTOB

[Ipy n3ydeHHH DUCHUILIMHBI UCIOJIB3YIOTCS CIEIYIOIIME BUIBI CAMOCTOATENIBHON pa-

CaMOCTOSITENIbHBIN MMOUCK JIUTEPATYpPhI IO pa3zesiaM U TeMaM Kypca;
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® U3y4YCHHE MaTepuasa Mo JOMOJIHUTEIbHBIM pa3esiaM TUCUUILIAHBI;
® H3y4YCHHE JIMTEPATYPHl U MOATOTOBKA K BBIOJHEHHUIO JIAOOPATOPHBIX PadOT, KyPCOBBIX
pabor;
® [OATOTOBKA K TECTUPOBAHHIO, KOHTPOJIHHBIM paboTaM, HaMMCAaHUIO pedepaTos;
® [IOATOTOBKA K 3a4€Ty, SK3aMEHaM.
®opma KOHTPOJIS: OTYET MO JabopaTopHbIM paboTaM M HMX 3alllUTa, 3allUTa KYPCOBBIX
pabor.
YyedHO-MeTOAUIECKHE MTOCOOUST .
EBcees M. MPIl nns nHaunmHarommx: YdeOHOoe mocoOue. — DJIEKTPOHHBIH pecypc:
http://parallel.ru/doc.
Boesoaun B. MPI. BBoanblii kypc. — DiekrponHsiii pecypc: http://parallel.srcc.mcu.su.
I'eprens B. Teopuss um mpakTuka napajuleIbHBIX BbIUMCIEHUNA. YdeOHoe mocolue -
M.:bunowm, 2007.
TonopkoB B.B. Mogenu pacnpenenéHnbix BbluuciaeHuid MzparensctBo: GU3IMAT-
JINT, 2011 r.
B.B. BoeBoaun, Bi.B. BoeBonun. Ilapamiensusie Berancienus. M3narensctBo: bXB-
[TetepOypr 'oa: 2002
Kypc nexuuii o napajyuieasHOMY IporpaMMupoBasnio. @ponosa H.B. Onexk-

TpoHHbIH pecypc Cap®TU HUAY MUDU. 2021 r.

Pexomenayemblii nepedyeHb TEM CaMOCTOATEIbHOI0 YIJIYOJICHHOIO M3Y4YeHH S

MaTepuajia ITMCHUILJIMHbI:

OcHOBHbBIE NPUHIUIBI Pa3pabOTKU HapauieIbHBIX MPOTrpPaMM, MPUHIUIBI MapajuIeIbHOTO
IpOorpaMMHUPOBAHUS Ha O0IIel U pacrpe/ieIeHHOW NaMsITH.

OcHosnble onepanun MPI. [IpuHIMI BEINOMHEHNS IBYXTOYEUHBIX OOMEHOB, OJOKHpYOIINE
U He OJIOKHPYIOIIHE ONepaiy, 0COOEHHOCTH PAa3IMYHbIX PEXUMOB Iepeadn JaHHbIX.
OcHOBHbIE KOJUIEKTHUBHBIE OIIEpallii, OCOOEHHOCTH MX HCIIOJIb30BaHUs. BrimonHeHue coopa
Y PaCCBUIKH JaHHBIX, Pa3JIMYHOMN JUIMHBI C pa3phIBHBIM PacCIOIOKEHHUE B TAMSTH.
[TpousBosHble THMBI AaHHBIX MPI, 0COOEHHOCTH KOHCTPYMPOBAaHUS U UCIOJIb30BaHUs. Bo-
IPOCHl MOBBIIEHUS YPPEKTUBHOCTH NEpeJadn JaHHBIX MPU HUCIOJIb30BAHUU MPOU3BOIHBIX
TUIIOB JIaHHBIX B 3aBUCHMOCTHU OT aJITOPUTMA 3a/1a4H.

OcHOBHBIE OHATHSI TPYIIIBI 1 KOMMYHUKAIIMOHHOTO MPOCTPAHCTBA, UX B3aUMOCBA3b. [1oH:-

THE KOHTEKCTa KOMMYHHKaTopa. KOHCTpYKTOpBHI Ipyni ¥ KOMMYHUKAaTOpOB. BrinmonHenue
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MEXIPOIIECCOPHBIX OOMEHOB B 0a30BBIX M MPOM3BOAHBIX KOMMYHHKAI[MOHHBIX MPOCTpaH-

CTBax.

e BupryanbHble TOMNOJOTUHU, UX POJIb B IMOBBIMICHUU SPPEKTUBHOCTH MapauIeNbHBIX MpPO-

rpamMM. CBsi3b PU3NYIECKON M BUPTYaAITbHOU TOMONOTUU. OCOOEHHOCTH CO3JJaHMS ACKAPTOBOM

TOMOJIOTUH U Tonojoruu rpada. [Iprumepsl IByMEpHBIX PEIIETOK A€KapTOBOW TOIIOJIOTHH.

Hcnonp30BaHne HHTEPKOMMYHUKATOPOB JJISl BBITOTHEHHUS MEXTPYIIIOBBIX 0OMEHOB.

5. OHEHOYHBLIE CPEACTBA JJIA TEKYIHEI'O KOHTPOJIA YCIIEBAEMO-
CTH, MPOMEXXYTOYHOM ATTECTAIIAU 110 U'TOI'AM OCBOEHUS JIUCIIH-
IIJIMHBI

DoHJ OLIEHOYHBIX CpCaACTB 11O JUCHUIIIIMHEC obecreynuBaeT ITPOBEPKY OCBOCHUA INIAHUPY-

€MBIX pe3yNbTaToOB O0y4YeHHUs (KOMIIETEHIMM M MX MHAMKATOPOB) MOCPEACTBOM MEPONPUSTUN

TEKYIIEro, pyOeKHOT0 ¥ MPOMEKYTOYHOI'O KOHTPOJIS 110 AUCLHUILIIMHE.

5.1. ITaciopTt ¢doHIa OLIEHOYHBIX CPEACTB M0 JUCHUIINHE

IpeJICTaBJICHA B CIIEeNYIONIeH Tabuule:

CBsi3b MEXIy (HOPMHPYEMBIMU KOMIIETCHIIUSIMUA M (OpMaMu KOHTPOJS HX OCBOCHUS

Pa3
aed

Tembl 3aHgaTHH

Komme-
TEeHIUA

HH}]HKaTOPLI OCBOCHUHA

Texkyummii
KOHTPOJIb,
HeaeJas

Tewma 1. Llenu n 3agaun napai-
JIebHON 00pabOTKH TaHHBIX.
OCHOBHBIE IPUHLHUIIBI BBITOJI-
HEHUs NapajiebHbIX BBIYKC-
neHuil Ha o01elt u pacmpee-
neHHou namsitu. SMP-
CUCTEMBI, UX IIPEUMYILECTBA U
Henpocrarku. [lapannensHele
BBIUHCIIEHMS C IIepeadyeil co-
0oO0LIeHNT

I1K-4,
I1K-5

3-TIK-4; Y -TTK-4;B-TIK-4
3-IIK-5; Y -TTK-5;B-TIK-5

YOl, 3a-
mra JIP2

Tema 2. Toronorus ceTH me-
penaun naHHbIX. [Ipumepsl
3JI€MEHTapHBIX TOMOJIOTUH,
OCHOBHBIC XapaKTEPUCTHUKH.
[lonsiTHe anropuT™Ma Mapupy-
THU3AIMU U METOJIOB TIepeaadn
nanabIx. Knaccudukanus u
TEXHUYECKas pean3anus MHO-
TOMPOLECCOPHBIX BHIYUCITH-
TEIbHBIX CUCTEM

TTK-4,
TK-5

3-[IK-4;Y-T1K-4;B-TIK-4
3-TITK-5; Y -TTK-5;B-TIK-5

3amura
JIPS

PyOeskHbIii KOHTPOJIbL

I1K-4,
I1K-5

3-[IK-4;Y-T1K-4;B-TIK-4
3-IIK-5; Y -TTK-5;B-TIK-5

CPl11

Tema 1.00m11e cBOKCTBA I1a-

I1K-4,

3-11K-4;Y-11K-4;B-T1K-4
3-T1K-5;¥Y-TIK-5;B-TTIK-5

3ammmra
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paJIENbHBIX aJITOPUTMOB.
ITonnas u HenoHAas napai-
nenbHOCTh. OCOOEHHOCTH BbI-
2 0opa crmoco0oB pacnapasienu-
BaHUsA. OCHOBHBIE alITOPUTMHU-
YEeCKUE METO/IbI paciapasuie-
JTUBaHUS 3a7a4: KPyMHOOJI0Y-
HO€, MEJIKO3EPHUCTOE, KOH-
BeilepHoe. M3yuenue napa-
JIETIbHOW MPOU3BOAUTEIBHOCTH
Ha TpUMepe MPOCTHIX aJro-
PUTMOB (PYHKIUH THHEHHOM
anreopsl

I1K-5

JIP8

Tema 2.. O6mue cBoiicTBa mna-
paJUIeTbHBIX aJITOPUTMOB.
[TonHas u HEnmonHas napain-
nenbHOCTh. OCOOEHHOCTH BhI-
Oopa crmoco0oB pacnapaieu-
BaHUs. OCHOBHBIC aJITOPUTMHU-
YeCKHe METO/IbI pacrapasuie-
JMBaHUSA 33]1a4: KPYIMTHOOJI0Y-
HOE, MEITKO3EPHUCTOE, KOH-
BeliepHoe. M3yueHue napai-
JIETbHOW MPOU3BOAUTEIBHOCTH
Ha MPUMEPE MPOCTHIX aJro-
PUTMOB (PYHKLINN TUHEHHON
anreOpsbl.

I1K-4,
I1K-5

3-11K-4;Y-11K-4;B-I1K-4
3-T11K-5;¥Y-TIK-5;B-TIK-5

3amura
JIP10

Tema 1 OOmras cxema napai-
JIENBHBIX BBIYMCICHUH MPH 00-
CIIY>)KHBaHHH ITOTOKA 3a5BOK.

3 WNHucTpymeHTaNbHBIE CpeACTBa
pa3pabOTKH MapauieIbHbIX
MIPUIIOKEHUH B MHOTOSIIEPHBIX
cucremax. [Ipumepsr noa-
JePKKA MHOTOTIOTOYHOCTH Ha
YpOBHE OIEePaIOHHBIX CH-
cTeM. TeXHONOorus BUPTyalu-
3allMH.

I1K-4,
I1K-5

3-11K-4;Y-T1K-4;B-ITK-4
3-T11K-5;¥Y-TIK-5;B-TIK-5

3amura
JIP13

Tema 2. AHanu3 TpyA0EMKOCTH
OCHOBHBIX OIlEpallui MEXKITPO-
LIECCOPHBIX OOMEHOB Ha MPHU-
Mepe BBIMOJHEHUS KOJIIeK-
THUBHBIX ONEpaluil nepegadn
NAHHBIX IO CXEME “OT OQHOIO
— BCEM’ U “OT BCEX — BCEM
JUISL pa3HbIX TOMOJIOTHH CeTH.

I1K-4,
IK-5

3-TTK-4; Y -TTK-4;B-TIK-4
3-TTK-5;V-TIK-5;B-TIK-5

3ammmra
JIP15

Py0e:xxHbIN KOHTPOJIb

TTK-4,
TK-5

3-TTK-4; Y -TTK-4;B-TIK-4
3-TTK-5;V-TIK-5;B-TIK-5

CP16

HpOMe)KyTO‘IHaH aTrrecranus

ITK-4,I1K-

3-TTK-4; Y -TTK-4;B-TIK-4
3-IIK-5;Y-T1IK-5;B-TIK-5

3auer
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5.2. TunoBble KOHTPOJbHbIE 3aJaHUS UM HUHbIe MATEPHAJIbI, HEOOXOAUMbIE
AJIsl OLlEHKH 3HAHWii, YMEeHUil, HABHIKOB U (MJIHM) ONBITA JeSITeIbLHOCTH, Xa-
pakTepu3ywiue 3Tanbl GoOpMUPOBAHNS KOMIIETEHIMIA B Mpolecce 0CBOCHUS
00pa3oBaTeIbHOI MPOTrPAMMBI

5.2.1. OneHo4HbIE CPEACTBA IJISA TEKYLIET0 KOHTPOJIA
5.2.1.1. IlpumepHbIe BONPOCHI AJs1 ycTHOro onpoca (YO)

1. TTonsiTue > PEeKTUBHOCTH NAPAIIICIBHBIX aJITOPUTMOB.

2. TloHsATHe airopuT™Ma MapUIPYTH3AIMH U METOJIOB TIepead JaHHBIX.

3. llenu u 3amaun napaienbHOM 00pabOTKH TaHHBIX

4. Knaccudukarus ¥ TeXHHYECKas peaTu3aiys MHOTOIIPOIIECCOPHBIX BEIYMCIUTEIIBHBIX CUCTEM
5. OcHOBHBIE TIPUHIUIIBI BBITIOJTHCHHMS TAPAJIICIIEHBIX BRIYUCICHUH Ha O0IICH U pacrpeaeieH-
HOM IaMsITH.

6. OCHOBHBIE ANITOPUTMHYECKHUE METO/IbI paciapaieInBaHus 3aa4: KPyIHOOIOUHOE, MEIKO-
3epHUCTOE, KOHBEHEpPHOE.

7. MHCTpyMEHTAIIbHBIE CPENICTBA PA3pa0OTKH MAPAILICIBHBIX MPUIOKCHU B MHOTOSIJICPHBIX CH-
creMax.

8. O6ma51 CXEMa HapalJICIIbHbIX BBIYMCIICHHUI IIpu O6CJ'Iy>KI/IBaHI/II/I IIOTOKa 3as1BOK.

5.2.1.2. IIlpuMepHbIe TEMbI H BONIPOCHI ISl CAMOCTOATEIbHOM padoThl (CP)
e (OcHOBHEBIE MMPUHIUIIBI pa3pa60TKH MapajiC/IbHBIX MPOrpamMMm, MPUHIHUIIBI ApaJIJICIIbHOTO

IpOrpaMMHUPOBaHUS Ha O0IIel U pacrpe/ieIeHHOW NaMsITH.

e OcHoBHble onepaiuu MPI. [TpuHIUN BBITOJHEHNS IBYXTOUYEUYHBIX OOMEHOB, OJIOKUpYIOIINE
U He OJIOKHMPYIOIHE ONepalii, 0cOOEHHOCTH Pa3InYHbIX PEKUMOB Nepeaayn JaHHbIX.

e OCHOBHBIE KOJUIEKTUBHBIE OMepali, 0COOEHHOCTH UX UCIOJIb30BaHUs. BeinmonHenue coopa
Y PACCBUIKH JJAHHBIX, PA3IMYHON JUTMHBI C Pa3phIBHBIM PACIIOIOKEHUE B TAMSTH.

e IIpousBoansie Tumbl AaHHBIX MPI, 0cOO€HHOCTH KOHCTPYMpPOBaHUS M UCIOJIb30BaHUsS. Bo-
IPOCHI MOBBIIIEHUS YPPEKTHBHOCTH TEepeaun JaHHBIX MPU UCIOIH30BAHUU TPOU3BOTHBIX
TUIIOB JAHHBIX B 3aBHCHMOCTH OT aJITOPUTMA 3a/Ia4H.

e OCHOBHBIE MTOHSTHUS TPYIITEI © KOMMYHUKAITMOHHOTO MTPOCTPAHCTBA, UX B3aUMOCBs3b. [1oHS-
THE KOHTEKCTa KOMMYHHKaTopa. KOHCTPYKTOPHI Ipymm U KOMMYHHKAaTOpOB. BeImonHeHue
MEKITPOILIECCOPHBIX OOMEHOB B 0a30BBIX M MPOM3BOJHBIX KOMMYHUKALMOHHBIX MPOCTPaH-
CTBax.

e BupryanpHble TONOJOIMM, MX POJIb B MOBBIIEHUH YPPEKTUBHOCTH NapallIeNbHBIX IMPO-
rpamm. CBsi3b GU3UYECKON M BUPTyaJIbHON Tomosioruu. OCOOCHHOCTH CO3/IaHuUs IeKapTOBOM

TOMOJIOTUH U Tonojoruu rpada. [Ipumepsl IByMEpHBIX PEIIETOK AEKapTOBOW TOMOIOTHH.
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5.2.2. OueHo4HbIE CPEACTBA NJIA PY0EKHOT0 KOHTPOJIS

5.2.2.1. llpumepHbIe 3aJaHUA /sl pelIeHus 32/1a4 10 3a/1aHHOI TeMe
1. MaTtpuunble Berancienus. Meros uckiaroueHuit ["aycca

2. Cerounsble BeruncneHus. Kpaepas 3amaya s ypaBHeHus Jlarmaca.

3.TodeuHble BbIUUCIEHUA. 3a/1a4a TpaBUTallMy N TeJ.

4. IlepemMHOX)EHHE MAaTPHIL C UCIIOJIB30BAHUEM JIBYMEPHOU PEIIETKH ITPOLIECCOB

5. Metop noptdens 3a1au: aaropuT™ yrnpasisSIoOLIero mpoiecca.

5.2.3. OueHo4HbIe CpeACTBA AJIA IPOMEKYTOYHOM aTTeCTALMU

5.2.3.1. [IpumepHbIe BONPOCHI K 3aYETY:

OneHka MaKCHMAJbHO JOCTHKHUMOI0 nmapajuiejanuima.

17



N o g s~ wDd e

10.
11.
12.
13.
14.

15.

16.
17.

18.

19.

20.

21.

22.
23.

24.

[TonsiTre 3¢ PeKTHBHOCTH MapaUICIbHBIX aJITOPUTMOB.
AHanm3 MacmTabupyeMOCTH MapauIeIbHBIX BEIYUCICHHA.
3akoH AMpas.
Tomnonorus cetu nepegadn JaHHbIX.
IIpumepsl 271€MEHTApHBIX TOIOJIOTUH, OCHOBHBIEC XapaKTEPUCTUKH.
[TonsTHe anropuT™Ma MaplIpyTHU3aLUU U METO/I0B NIEPEJAUYN JaHHBIX.
Knaccuukanus u TexHHUECKas: pean3alusi MHOTOIPOLECCOPHBIX BBIYMUCIUTEIbHBIX
CUCTEM.
Ienn u 3anaun napanenbHol 00pabOTKU JAHHBIX.
OcHOBHBIE IPUHIMIIBI BBIOJHEHUS MapajlUIeIbHbIX BBIYMCIEHUI Ha 00LIei U pacnpe-
neneHHol namsatu. SMP-cucteMbl, UX IPENMYILECTBA U HEOCTATKH.
[TapannenbHble BEIYUCIEHUS € IEpeaayeii COOOIECHHH.
OO11me cBoiicTBa MapajiebHbIX aJIrOPUTMOB.
[losHas u HenosHAas MapaJlIeIbHOCTb.
OcobeHHocTr BBIOOpa CIIOCOOOB pacapaIeTHBaHMS.
OCHOBHbBIE AITOPUTMHUYECKHE METOJbl pacrnapajjieuBaHus 3a7ay: KpYIMHOOIOYHOE,
MEJIKO3EPHUCTOE, KOHBEHEPHOE.
N3ydyenue napasuieabHOM MPOU3BOJUTENBHOCTH HAa MPUMEPE IMPOCTHIX alrOPUTMOB
GyHKIMI TUHETHON anreOpsl.
OOm1ast cxema napajjieNbHbIX BBIYUCIEHUH NPH 00CTY)KMBAaHUU TTOTOKA 3asBOK.
HHCcTpyMeHTalbHbIE CpEACTBa pa3pabOTKM HapaylieNbHBbIX HPUIOKEHUH B MHOTO-
AJIEPHBIX CUCTEMAX.
[Ipumeps! noaIep>KKM MHOTOITOTOYHOCTH Ha YPOBHE ONEPAI[MOHHBIX CUCTEM.
TexHonorus BUpTyaan3anuu.
AHaJIN3 TPY0EMKOCTH OCHOBHBIX OINEpaLMi MEKIPOLIECCOPHBIX OOMEHOB Ha IpUMeEpe
BBIIIOJIHEHMS KOJUJIEKTHBHBIX OIlEpalui Mepefadd JaHHBIX II0 CXeMe “OT OJHOrO —
BCEM™ U “OT BCEX — BCEM ™~ JIJIS Pa3HBIX TOIOJIOTUI CETH.
[ToHsATHE MEXIPOLIECCOPHBIX OOMEHOB JAHHBIMH M aHAIM3 TPYILOEMKOCTH Iepeadu
JAaHHBIX.
OcHOBHbBIE IPUHLIUIIBI BHITOJHEHUS KOJIJIEKTUBHBIX OIepaliil nepeaayu 1aHHbIX.
OcoOeHHOCTH Tiepefiaun HeleINMbIX, aTOMapHBIX JaHHBIX U MMaKeTOB JaHHBIX HA MPU-
MEpE IEMEHTAPHBIX TONOJOTUM CETH.
CpaBHMTENBHBIN aHAINU3 TPYAOEMKOCTH Olepaluii 0OMeHa Ha MpUMepe dJIEMEHTaPHBIX

TOIIOJIOT YU
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5.3. llIkaJbl oleHKH 00pa30BaTEIbHBIX 1OCTHKEHH I

PeliTuHTrOBas OICHKA 3HAHUU SBJISIETCS HHTCErpaJIbHBIM IMOKA3aTCJIEM Kad€CTBa TCOPCTHU-

YECKHUX W MPAKTUUYCCKHX 3HAaHUM W HaBBIKOB CTYACHTOB 110 JUCHUINIMHE M CKJIAAbIBACTCA M3

OLICHOK, MOJYUYCHHBIX B XOJ€ TCKYUICI'O KOHTPOJIA U HpOMC)KyTO‘-IHOfI aTTeCTanuu. Pe3yJIBTaTBI

TEKYIIET0 KOHTPOJS M TPOMEXKYTOUYHOW aTTeCTAallMM TOABOJATCA IO IKajne OauIbHO-

perituHroBoi cucteMbl. Illkana Kaxaoro KOHTPOJIBLHOIO MEPONPHUATHS JISKUT B npenaenax ot 0

A0 YCTaHOBJICHHOT'O MaKCHMAaJIbHOI'O Oanna BKIIOYMTENbHO. MTOromas arrecragusa 1o AucCIH-

rHe oneHuBaercs mo 100-0amipbHON IIKalle W MPEACTaBiIseT co0ol cymmy OamioB, 3apado-

TAHHBIX CTYACHTOM IIPU BBIIIOJHCHHUU SaI[aHI/IfI B paMKax TCKYHICTO W MPOMCKYTOYHOI'O KOH-

TPOJIA. HTorosas o1ieHKa BBICTABIISIETCS B COOTBETCTBUU CO cneny}omeﬁ IIKAJIOM:

Cymma 6amioB

Ornenka 110 4-ex 0auIb-
HOMU IIKaJie

OreHka
ECTS

TpeboBaHMsI K YPOBHIO OCBO-CHHUIO
y4eOHOW JUCIUILTUHBI

90-100

5 — «omauunoy

OHGHKa «OTJIMYHO» BBICTABJIACTCA CTY-
JICHTY, €CJIU OH TIyOOKO M IIPOYHO
YCBOMJI IIPOI'PaMMHBIN MaTepHall, uc-
YepIbIBAIOLIE, II0CIEJ0BATENBHO, YETKO
Y JIOTUYECKN CTPOMHO €ro M3JIaraer,
YMEET TECHO YBSI3bIBATh TEOPHUIO C
IIPAKTUKOM, UCIIOJIB3YET B OTBETE MaTe-
puan MOHOrpauecKOM JIUTEpPaATypHl.

85-89

75-84

70-74

4 — «xopouwto»

65-69

60-64

3 — «yoosremsopumens-
HOY

OLeHKa «XOpOIIO» BBICTABISIETCS CTY-
JIEHTY, €CJIM OH TBEPJIO 3HAECT MaTepuall,
IPAMOTHO U IO CYILECTBY HM3JIaraer €ro,
HE JIONyCKasl CYIIECTBEHHBIX HETOYHO-
CTEW B OTBETE HA BOMPOC.

OneHka «y0BIETBOPUTEIBHO» BbI-
CTaBISETCA CTYACHTY, €CIIM OH UMEEeT
3HaHMA TOJIBKO OCHOBHOTO MaTepHaa,
HO HE YCBOWJI €ro JieTalield, 10MmycKaeT
HETOYHOCTH, HEAOCTATOYHO ITPaBHUJIb-
Hble (OPMYIHUPOBKH, HAPYLICHHS JIOT -
YECKOH MOCIJIEI0BATEIILHOCTH B H3J10-
KEHHUHU MPOrpaMMHOr0 MaTepHara.

Hiuxe 60

2 — «Heyo08Iemeopu-
MenbHO»

Or1eHKa «HEYIO0BIETBOPUTEIHHOY BhI-
CTaBJISIETCS CTY/ICHTY, KOTOPBII HE 3Ha-
€T 3HaYUTEITFHON YaCTH TPOrPaAaMMHOTO
Marepuaia, T0MyCKaeT CyleCTBEHHbIE
ommOku. Kak nmpaBuito, oreHka «He-
YIOBJIETBOPUTENBHOY CTABUTCA CTY/ICH-
TaM, KOTOPbIE€ HE MOTYT MPOJOJIKUTH
oOydeHue 6e3 TOMOTHUTENbHBIX 3aHS-
THI MO COOTBETCTBYIOIIECH AUCIUTUIAHE,

6. YYHEBHO-METOAUYECKOE U UH®POPMAIIMOHHOE OBECIIE-
YEHUE JUCIUIIJIMHbI
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6.1. Pexomennyemas uteparypa

OCHOBHA4A:

1. OnektpoHHbIi pecypc MPI: ctangapt unTepdeiica nepenaun coodbmenuii. I[leperoa c
a"riuuckoro, 1996.

2. EBcees U. MPl nns naumnarommx: Y4eOHOe mocoOme. — DIEKTPOHHBIM pecypc:
http://parallel.ru/doc.

3. Boesoaun B. MPI. BBoanslii kypc. — Diekrponnsiii pecypc: http://parallel.srcc.mcu.su.

4. [nakosekwuii I'., Cepuxos H. IIporpaMMupoBanue A MHOTOIIPOLIECCOPHBIX CUCTEM B
crangapre MPIl. — Munck, BI'Y, 2002.

5. I'eprens B. Teopus u mpakThka napajUiedbHBIX BBIYUCICHHH. Y4eOHOe mocoOue -
M.:bunom, 2007.

6. bunmur B.A. IlapamienbHble BEIYMCICHUS U MHOTOIIOTOYHOE TIporpaMmupoBanue M3-

narenbcTBo: MHTepHET-YHUBepcuter UHdopmannonnsix Texnonornid, 2013 r.

7. TonopkoB B.B. Mogaenu pacnpenenéHubix Bblunciennit MzmarensctBo: ®U3MAT-
JIAT, 2011 r.
8. B.B. BoeBoaun, Bi.B. BoeBonun. Ilapamiensusie Beruncienus. M3garensctBo: bXB-

[Terepoypr 'ox: 2002
9.  JTOMOJHHUTEJbHAS:
10. DrexkTpoHHbIH pecypc: http://www.mcs.anl.gov/Projects/mpi/standard.html

11. W.Grop, E.Lusk, and A.Skjellum — “Using MPI: Portable Parallel Programming with

the Message-Passing Interface” - MIT Press, Cambridge, Mass. 1996

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIHEYEHUE JUCHUIIJINHBI

Kiace II9BM ¢ ycraHoBineHHBIM mporpaMMHbiM obecrieuennem: MS Windows, MS Devel-

oper Visual Studio C++, mpich.nt.1.2.5. 13 pacuera ogna [I9BM Ha 0HOT0 YeaoBeKa.
1. OBPA3OBATEJIBHBIE TEXHOJIOI'MAU

B coorBerctBun ¢ TpeboBanusimu ®OC BO mno HampaBieHHIO MOATOTOBKU
01.03.02 «IIpukmamHast MaTemMaTnka U WHGOOPMATHKA» peamn3anus KOMIETEHTHOCTHOTO
M0/IX0/1a TIPEAYCMAaTPHBAET IMPOKOE MCIOIh30BAHNE B YIEOHOM MpOIecce aKTUBHBIX U
MHTEPAKTUBHBIX (DOPM NMPOBEACHUS 3aHATUI B COUETAHUU C BHEAYAUTOPHOH paboOTOM C
1eNblo0 (HOPMUPOBAHUS U PA3BUTHUA MPOPECCHOHATBLHBIX HABBIKOB CTYIEHTOB. B pamkax
y4eOHOTO Kypca CTYACHTHI pabOTarOT C JISKIUSAMHU, PEKOMEHIOBAHHOM JINTEPATypOil, BBI-
HOJHSIOT JJabOpaToOpHBIE PAaOOTHI, TOTOBATCS K AK3aMEHy M 3adeTy. B mporecce moaro-
TOBKH CTYACHTHI UCIIOJIB3YIOT IPOrPaMMHBIE TPOAYKTHI, HHCTPYMEHTAJIbHbIE CPE/Ibl, UH-

(I)OpMaL[I/IOHHO-CHpaBO‘-IHBIC CHUCTCMBI, I/IH(i)OpMaLII/IOHHI:Ie HCTOYHHUKH, Pa3MCHICHHLIC B
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cetu MHTepHeT (oduIMaNbHBIE CAaWTHI, BEO-TIOPTANIbI, TeMaTHYeCKUe (GOPYMBbI U Tele-

KOMMYHHKAIIMH), 3JICKTPOHHbIE YYeOHUKU U Y4€OHO-METOANYECKHE TOCOOuSI.

9. METOINMYECKHME PEKOMEHJAIIUU CTYJAEHTAM 110 OPTAHU3AIIUN
MN3YUYEHUA JUCIHUITINHBI
[Ipennaraercs

e CaMOCTOSITEIHHO MPOPadaThIBATh JEKIIMOHHBIA MaTepuall /i 0oJiee TOJHOTO YCBOCHHUS Ma-
Tepuana;

e B yuyeOHOM mporiecce Mpu BHIMOTHEHUH Ja00pPaTOPHOTO MpakTHKyMa 3¢ (HEKTHBHO HCIIOIb-
30BaTh METOJJMUECKUE MIOCOOHS U METOIMYCCKHUI MaTepHall 1o TeMaM JabopaTopHBIX padoT;

e AKTHBHO HCIIOJIb30BaTh MHTEpHET-pecypchl JUIsl MONYYCHHUS aKTyaJIbHOTO MaTrepuayia Iio
U3y4aeMOH TUCIUILINHE;

e AKTUBHO HCIIOJIb30BaTh MIHTEpHET-peCypChl JUisi OOHOBJICHUSI HHCTPYMEHTAIbHOW 0a3bl (CH-
CTeM MPOTPaAMMHUPOBAHMsSI, HHCTPYMECHTAIBHBIX CPEI M T.J.) IPU BBIOJHEHUH JabopaTop-

HBIX paboT.

[Tporpamma cocraBieHa B cooTBeTcTBUH ¢ TpedoBanusimu OC BO HUAY MUDU k obs3a-
TEIHbHOMY MUHHUMYMY COJIEpP>KaHUS OCHOBHOW 0Opa3oBaTelNbHOW MPOTpaMMbl MO HAIPABJICHUIO

noarotoBku 01.03.02 «[Ipukiannas MareMaTuka u ”HHOPMATHKA»
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Peniensentsl B.C.Xonymkux
CornacoBaHo:

3aB. kadenpoiit BUT B.C.Xonymkun
PykoBogurens OI1 P.M.IIIaranues
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