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Mporpammy avcumnavHbl paspaboTan(a)(n) ctapwuii npenonasatens, 6/c MNyceHkos A.M. kadbeapa
TEXHONOMMI NPOrpamMMMpPOBaHNS OTOENEHNE doyHOAAMEHTaNnbHON NHAPOPMATUKI 1 MHADOPMALMOHHbIX
TexHonoruii , Alexandr.Gusenkov@kpfu.ru ; accucteHT, 6/c Xanpynnun A.®. kadenpa
TEOPETNYECKON KMOEPHETUKMN OTaAENEeHNe doyHAAMEHTANbHON NHAOPMATUKM 1 UHOPOPMALIMOHHbIX
TexHonorun , Alfred.Khairoullin@kpfu.ru

1. LUenn ocBOEHNS AUCLUMINHBI

I/IsyquVle OCHOB napannenbHoro nporpaMmMmnpoBaHins, pa3sntme MolllneHnsa CBA3aHHOIo C
napanne/ibHbiM NporpaMmMmmnpoBaHnNEM.

CucTtemartnsaums 3HaHWin 0 MeTofax U anropuTMax napannefnbHoro NPorpamMMMpoBaHmns, MOLENSX
napannenbHbIX BbYUCNEHWIA.

2. MecTo OUCLMN/MNHDLI B CTPYKTYpe OCHOBHOM o6pa3oBaTtenibHOM NPorpaMmbl BbiCLLIEro
npodpeccrmoHanbHoro o6pa3oBaHus

DaHHas yuebHas gucuunnmnHa BkntodeHa B pasaen " 53.0B.7 MNpodeccrnoHanbHbIA" OCHOBHOM
obpasoBaTtenbHoi nporpammbl 010400.62 MpuknagHas MatemMaTka n MHopMaTuka n 0THOCKTCS K
omcumnnnHam no Boibopy. OcBanBaeTcs Ha 4 Kypce, 8 cemecTp.

JaHHas ogucumnnmHa OTHOCUTCA K npogoeccnoHanbHbIM ANCLUNIVHAM.

YnTtaetcsa Ha 4 Kypce 8 ceMecTp Ans CTyAeHToB, obyyatowmxcs no HanpasneHuo "MpuknagHas
maremaTtuka n nHgoopmartmka".

3. KomneteHuuu obyyarowerocs, hopMmpyemble B pe3ynbTate 0CBOEHUS OUCLUM/INHDI
/mopyns

B pesynbTate oCBOEHUS AMCLMNANHBI (DOPMUPYIOTCS CNeaytoWwme KOMNETEHUNN:

Pacwmndpposka
Lincpp komnereHuyu npuobpeTaeMon KoMneTeHLUN
CMOCOBHOCTb MOHMMATbL U NPUMEHSITb B MCCIEA0BaTENbCKON 1
NpUKNaaHon 0eaTenbHOCTU COBPEMEHHbI MaTeMaTn4ecknia
MK-4 annapart, pyHaoaMeHTanbHble KOHLENUUU N CUCTEMHbIE
MeT norvn, MexxayH Hble 1 N noHan
(NPOChECcCHOHaNbHbIE eTononormm, 6e AyHapoOHble podpeccmnoHa bHble
KOMNETEHLIN) cTaHdapTbl B 06nacTn MHGOPMaLMOHHbIX TEXHONOTNH,
CMOCOBHOCTb MCMONb30BaTb COBPEMEHHbBIE MHCTPYMEHTaNbHble
N BbIMUCNUTENbHbBIE CPeacTBa (B COOTBETCTBUN C
npodoununsaumen)
MK-8 CNOCOBHOCTBIO DOPMMPOBATDL CYXOEHUS O 3HAYEHWMN U
n TBUSIX CBOEWN M NOHAaNIbHON OEeATEeNbHOCTU
(NPOChECCHOHANbHbIE ocnenc CBO€ei NpodoeccuoHanbHON OeAaTeNbHOCTU C
y4eTOM coumarnbHbIX, NPOECCNOHANbHbBIX U 3TUYECKMX
KOMMeTeHuun) N
no3numnni
CMOCOOHOCTBIO pelaTtb 3aaa4yv NPON3BOACTBEHHON 1
MK-9 TEXHONOrMYeckon OeaTenbHOCTU Ha NpogpeccnoHanbHOM
(npodhbeccmoHanbHble YPOBHE, BK/toYast: pa3paboTky anropuTMUYECKUX n
KOMMNEeTEHUNI) NPOrpamMMHbIX pelweHnii B 06nacT CUCTEMHOIO 1 MPUKNaLHOro
nporpamMMmpoBaHns

B pesynbtate 0CBOEHUS ANCUMMNUHBI CTYAEHT:

1. OONXEH 3HaTb:

- MeTo bl NapannesnibHoro NPorpaMMmMpoBaHnNs C pasnensiemMbiMm nepeMeHHbIMN,
CVYHXPOHM3aLMI0 MPOLECCOB Yepe3 A0CTyn K 0OWUM pecypcam, NoHATHE O
KPUTUYECKUX MHTepBanax, cemacpopax, nporpaMmmpoBaHue napannefbHbix
anropuTMOB C MOMOLLbIO KPUTUYECKNX NHTEPBANOB U ceMapoposB.
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- MeTobl pacnpeneneHHoro napannenbHoro NPorpaMmMmMpoBaHns, CUHXPOHMU3ALIMIO
npoLieccos, B3anMoAenCcTBMe pacnpeneneHHbX NpoLeccos.
- cucTembl napannensHoro nporpammuposaHus MPI n OpenMP.

2. DONTXEH yMeTb:

co3gaBaTb napannenbHble NporpamMmbl An8 anropuTMOB MaTpUYHbIX 3a4a4, N4 3a4a4 pelleHns
CUCTEM NIMHENHDbIX

yPaBHEHWIA, AN 3a4a4 COPTUPOBOK pPa3HbIMU METOAaMU, 4N1S anfOPUTMOB MaTPUYHBIX 3a4a4 Ha
BbINUCNNTENBHBIX CUCTEMAX C TOMONOIME ABYX U TPEX MEPHbIX PELIETOK.

3. ONXEH BnaneThb:

TeopeTn4HeCkKnMn 3HaHNSMI O napannenbHbIX anroputMax, o Mmogensx BblYNCNEHUN C
napannenbHo-nocnenoBaTe/ibHbIMU CTPYKTYpaMin yrnpasiieHns 0 Mooenu BSaI/IMO,EI.eVICTByI-OUJ,I/IX
npoueccos, 0 Mooensx napannenbHo-nocnenoBaTe/ibHOro NporpamMmMmnpoBaHmnS

4. nONXeH OEeMOHCTPUPOBaTb CMNOCOHOHOCTb M FTOTOBHOCTb:

NpuobpecTy HaBbikN CO30aHMs NapannesnbHbie NPorpaMMbl ANs anroOpUTMOB MaTPUYHbIX 3a4ay:
napannenbHoe YMHOXEHME MaTpULLbl Ha BEKTOP U MaTpumubl HA MaTpuULy HECKONbKUMU crocobamu.
YMeTb cosfaBatb napannesibHble NporpamMmbl 4 3a4a4 PELEeHNst CUCTEM NIMHENHbIX YPaBHEHW
metonom [Naycca. Co3aaBatb napannienbHble NporpamMmbl Ans 3aaad COPTUPOBOK Pa3HbIMU
metoaamn. Co3nasatb napannenbHbie Nporpammbl 4is anroputmoB 06paboTkm rpadoos.

4. CTpyKTypa u cogepxaHve AUCLUMNINHbI/ Moayns
Obwas TpyooeMKOCTb OAMCLMMINHBI COCTABNSET 2 3a4eTHbIX(ble) eanHuu(bl) 72 Yaca(oB).
dopma NPOMEXYTOYHOro KOHTPONS AUCLMMNANHBI 3a4eT B 8 cemecTpe.

CyMMapHo no AMcumMnanHe MoxHo nony4ntb 100 6anno., U3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6anno., ntorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONMYeCcTBO ANs AOMNycKa K 3a4eTy
28 6annos.

86 6annos 1 6onee - "oTANYHO" (OTN.);

71-85 6annos - "xopowo" (xop.);

55-70 6annos - "ynoBnetBoputenbHo" (yaooB.);

54 6anna n MeHee - "HeynoBNeTBOPUTENbHO" (Heya.).

4.1 CTpyKkTypa u cogepxaHue ayauTopHON paboTbl N0 AMCUUNIMHE/ MOBYNIO
TemaTtnyecknn nnaH gUCUUNIUHbI/MOAYNS

Buabl v yachbl
Pasgen ayauTopHOM paborThbl,
Henens WX TPy A0EMKOCTb Tekywue copmbl
NI Buewanmuun/ - (CeMeCTPoyecrpa (8 vacax) KoHTpons
Nexuuu MpakTuueckmellaboparopHbie
L 3aHATUSA pabotbi

Tema 1. VicTtopus

passuTns
1'napanneanblx 8 1 0 2 0

BblYUCNEHWN.
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Paspen
AducunnnuHol/
Moayns

CemecTp

Henens
cemecTtpa

Buabl n yachbl

ayauTopHOM paboThbl,

MX TPYAO0EMKOCTb
(B yacax)

Tekywime coopmbl
KOHTpOns

Nekuunn

MpakTnyecknellaboparopHbie

3aHATUA pa60Tu

Tema 2. NpuHUUNGI
NOCTPOEHMUS
napannenbHblX
BbIYNCTINTENbHbIX
CUCTEM.

JomalHee
3adaHune

Tema 3.
MogpenvupoBsaHue n
aHanu3 napannenbHblX
Bbl4YNCNEHWA.

Tema 4. NpuHUUNbI
pa3paboTku
napannenbHbIX
anropuTMOB.

JomallHee
3adaHune

Tema 5. Ouenka
KOMMYHNKaLIMOHHOM

. [CNOXHOCTN

napannesnbHbIX
anropuTMoB.

Tema 6. AHanns
TPYLOEMKOCTM
OCHOBHbIX onepauui
nepenayv OaHHbIX.

YCTHbI Onpoc

Tema 7. NapannenbHoe
nporpamMnpoBaHne Ha
MPI.

JomMallHee
3agaHune

Tema 8. MNpuHUUNbI
pa3paboTku
napannenbHbix
METOO0B.

KOHTPO/NbHas
paboTta

Tema 9. MNMapannenbHble

. [anropuTMbl YMHOXEHUA

MaTpuLbl Ha BEKTOP.

JoMallHee
3agaHune

10.

Tema 10.
MapannenbHble
anropuTMbl MATPUYHOTO
YMHOXEHUS.

JomallHee
3adaHune

11.

Tema 11.
[MapannenbHble
anropuTMbl peleHns
CUCTEM NINHERHbIX
YpaBHEHWUIA.

JomMallHee
3agaHune

12.

Tema 12.
MapannenbHble
anropuTMbl COPTUPOBKM
OaHHbIX.

YCTHbI Onpoc

13.

Tema 13. OpraHnsaums
napannenbHbIX
BblYUCNEHWA ONs
cucteM c obuien
namsaTblo.

10

KOHTPONbHas
paboTta
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Buabl v yachbl
Pasnen ayauTopHon paboTbl,
Hepnens MX TPYAOEeMKOCTb TekyLume opMbi
N .D.VII(\:’IL(I.)VLF;;',IIIV;I'HI;I/ CemecTp cemecTpa (B yacax) KOHTpons
neKUM"npaKTVIHECKVIeﬂaﬁopaToprle
3aHATUSA pab6oTbl

Tema . NIToroeas pv—

doopMa KOHTpon4

Ntoro 0 40 0

4.2 CopepxaHvue oUCLUMNUHDI
Tema 1. UcTopus pa3sutus napannesnbHbIX BbIYUCIIEHUNA.
npakTudeckoe 3aHsitne (2 yaca(os)):

Tewma. |/|CTOpV|$I pa3snTnga napanieNbHbIX BblYMCNEHUN. - aTaNbI pa3suTunga napamniefibHblX
BblYMCNUTENbHbIX CUCTEM - KnacCcumkauus BblYUCNUTENbHbBIX CUCTEM - HaNpaBleHns pa3BnuTns
COBpPEMEHHbIX CynepkoMnboTepos

Tema 2. MpuUHUMNBLI NOCTPOEHUS NapanneNbHbIX BbIYUCUTENIbHBIX CUCTEM.
npakTnyeckoe 3aHsitne (2 4aca(os)):

Tema. rlpI/IHLI,VII'IbI NOCTpPOEHUA napannelibHbiX BbIHNCNTUTENbHBIX CUCTEM. - MYTN OOCTUXEHNA
napannenn3ima - KﬂaCCI/ICpVIKaLI,VISI ®nMHHA BbIYUCNNTENBHbBIX CUCTEM - TUMNOBbLIE CXEMbI
KOMMYHUKauUnn B MHOTronpoueCcCOpPHbIX BbIHNCINTENIbHbIX CUCTEMaxX

Tema 3. MogenupoBaHue n aHannM3 napannenbHbIX BbIYUCIIEHUN.
npaKkTudeckoe 3aHsitne (2 yaca(os)):

Tema. MogenupoBsaHve 1 aHanua napannenbHbIX BblYUCNEHWUIA. - MOLENb BbIYUCNEHWIA B BUAE rpadga
?0nepaunn - onepaHabl? - onpeneneHne BpeMeHW BbiNONHEHWS NapanienbHoro anroputma -
nokasarenu agpdPEeKTUBHOCTN napannenbHoro anroputMa

Tema 4. MpuHUMNbI pa3paboTKn NapannenbHbIX anropuTMOB.
npaktnyeckoe 3aHsitne (2 4aca(os)):

Tema. MpurHUMNbI pa3paboTky napannenbHbIX anropUTMOB - MOAENMPOBaHME NapanienbHblX
nporpamMm - atanbl pa3paboTky napannenbHbIX NPorpamm

Tema 5. OueHKka KOMMYHUKaLWOHHOW CNI0OXHOCTU NapannenbHbIX anropuTMos.
npakTnyeckoe 3aHsitne (2 4aca(os)):

Tema. OueHka KOMMYHUKAUNOHHON CNOXHOCTW NapanienbHbiX anroOpuTMOB - XapakTepPUCTUKN
TOMONOrM CETU Nepefayn AaHHbIX - 0bWas XxapakTepucTka MEXaHN3MOB Nepeaayn JaHHbIX

Tema 6. AHann3 TPyA0EeMKOCTM OCHOBHbIX OonepaLun nepenadyv gaHHbIX.
npakTnyeckoe 3aHsitne (2 4aca(os)):

Tema. AHanu3 TpyooEeMKOCTM OCHOBHbIX ornepaumii nepeaayn aaHHbix. - MNepenaya gaHHbIX OT
0[HOro npoLeccopa apyromy. - Nepepaya OaHHbIX OT OAHOMO NpoLeccopa BeeM. - Nepenava
LaHHbIX OT BCex npoLeccopos BceM. - ObobLuieHHas nepeaaya AaHHbIX. - Linknudeckuin cosur.

Tema 7. NMNapannenbHoe nporpamMmmupoBaHue Ha MPI.
npaktnyeckoe 3aHsitne (4 4aca(os)):

Tema. MNapannenbHoe nporpammmpoBaHune Ha ocHoBe MPI. - OCHOBHbIE MOHATUSA N ONpeaeneHns. -
Onepaunn nepepaym oaHHbIX Mexay AByms npoueccopamu. - Onepaumm KONNeKkTUBHOM nepenaymn
OaHHbIX. - [1pon3BOAHbIE TUMbI OAHHbIX. - YpaBneHue rpynnamm npoLeccoB 1 KOMMYHUKATOPaMU.

Tema 8. MpuHuMnbI pa3paboTku napannenbHbIX METOL0B.
npakTudeckoe 3aHsitne (4 yaca(os)):

Tewma. an/IHLI,VII'IbI pa3pa60TK|/| napannenbHblX METOOOB. - MouenmpOBaHme napannesibHbIX
nporpamm. - oT1ansl pa3pa60TK|/| napannenbHblX anropuTtMoB. - ﬂapanneanoe peweHne
Fp8.BI/IT8.Ll,I/IOHHOI7I 3apaum gna N Ten.

Tema 9. MNapannenbHble aNropuUTMbl YMHOXEHUSA MaTpULLbl Ha BEKTOP.
npakTnyeckoe 3aHsitne (4 4aca(os)):
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Tewma. MNapannenbHble anropuUTMbl YMHOXEHNSI MATPULLbl HA BEKTOP. - YMHOXEHNE MaTpuubl Ha
BEKTOP NPV pa3aeneHnn OaHHbIX MO CTPOKaM. - YMHOXEHWE MaTpumubl Ha BEKTOP NpU pasaeneHum
LaHHbIX MO cTonbuaM. - YMHOXEeHVe MaTpuLbl Ha BEKTOP Npy 6GN0YHOM pasfeneHny aaHHbIX.

Tema 10. NMapannenbHble anropUTMbl MaTPUYHOTO YMHOXEHMUS.
npakTudeckoe 3aHsitne (4 yaca(os)):

Tewma. NapannenbHble anropuTMbl MATPUYHOTO YMHOXEHUS. - YMHOXEHME MatpuL, Npu NEHTOYHOM
CXEME pas3feneHuns faHHbIX. - YMHOXEHne Matpul, npu 61104HO CxeMe pa3neneHuns JaHHbIX. -
Anroputm dokca. - Anroput™ KaHHOHa.

Tema 11. MNapannenbHble anropuTMbl peLleHUA CUCTEM JINHENHbIX YPaBHEHUN.
npaktnyeckoe 3aHsitne (4 4aca(os)):

Tema. lNapannenbHble anropuTMbl peleHns CUCTEM NIMHENHbIX YpaBHeHWiA. - AnropuTtm [Taycca. -
MeTton conpsiXeHHbIX rpafueHToB.

Tema 12. MapannenbHble anropuTMbl COPTUPOBKN OaHHbIX.
npakTnyeckoe 3aHsitne (4 4aca(os)):

Tema. NapannenbHble anropuTMbl COPTUPOBKM AaHHbIX. - [1y3blpbkoBas COpTUPOBKA. - ANrOpUTM
4éT-HEeYEéTHOIN copTupoBkm. - CopTmposka Lenna. - AnropntMbl ObICTPOR COPTUPOBKM.

Tema 13. OpraHnsaums napannenbHbIX BbIYUCIEHMA OJ1S1 CUCTEM C OOLLLEeN NaMsATbIO.
npakTnyeckoe 3aHsitne (4 4aca(os)):

Tema. OpraHunsaumsi napannenbHbiX BbIYMCIEHWUIA 415 CUCTEM ¢ 0bwel namsTbio. - Micnonb3oBaHue
OpenMP gns napannenbHblX BolMUCIEHWIA. - [pobneMbl CUHXPOHU3aUUN, B3aUMHO GNOKMPOBKN. -
OpraHun3aums BOMHOBOW CXeMbl NapanfienbHblX BbIYUCTEHWIA.

4.3 CTpyKTypa 1 copepXxaHume caMOCTOsITe/IbHOM paboTbl AUCLMMNINHBI (MOLYNSA)

Buabl
N Paspen Cemect Hepens | camocTtositenbHoMn [TpynoeMKOCTb ;ﬁ%ﬂ:'o;?:;ﬁgﬂﬁ
AducumnnnmHbl pcemecrpa paboTbl (B yacax) 260Tbi
CTYAOEeHTOB P
Tema 2. MNpuHUMnbI
NOCTPOEHNA noAroToBka
2. [napannenbHbIX 8 1 JomallHero 2 gg;:ﬁmfe
BbI4MCNNTENbHbIX 3apjaHung
cucTtem.
Tema 4. MNpuHUMNbI
4 pa3paboTkm 8 5 zgﬂ;ﬂﬁgfg 5 nomalHee
" [napannenbHbIX 3a0aHns 3apaHue
anropuTMOB.
Tema 6. AHanuna
TPYOOEMKOCTH NoAroToBka K 4 -
. o THbIV On
6 OCHOBHbIX onepauuni 8 3 YCTHOMY Oonpocy ye onpoc
nepenayn OaHHbIX.
Tema 7. NapannenbHoe noaroToska
7. [nporpamMmmnpoBaHne Ha 8 4  |nomawHero 2 ggg::lmfe
3apaHus
Tema 8. lNpuHuMnbI
8 pa3paboTku 8 5 Egﬂggﬁiﬁ); 5 KOHTPOJIbHas
" [napannenbHbIX paGote paboTta
MEeTOLOB.
Tema 9. MNapannenbHble no4AroToBka
9. |anropnTMbl YMHOXEHUS 8 6 |momaluHero 4 ggg::lmfe
MaTpuLbl Ha BEKTOP. 3apjaHuns
PerncTpaumnoHHblii Homep 984815 OAEKTPOHHEBEH
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Buabl
N Paspen Cemect Hepens | camocTosiTensHon [TpyAo0eMKOCTb ;%%%::):?:;Ezg;
AducumnnuHbl pcemecrpa paborthbl (B yacax) 260TbI
CTYyAOEeHTOB P

Tema 10.

10 MapannenbHble 8 v Egﬂgﬂﬁ:r'(g 4 JomalHee

‘lanropuTMbl MATPUYHOIO 3anaHms 3anaHwue

YMHOXEHUS.
Tema 11.
[MapannenbHble noaroToeka

11.lanroputMmbl peleHns 8 8 |oomalwHero 4 ggzaaﬁ;eee
CUCTEM JINHENHbIX 3agaHnsg
ypaBHEHWI.
Tema 12.
MapannenbHble NoAroToBka K o

12.
anropuTMbl COPTUPOBKU 8 9 YCTHOMY Onpocy 4 yCTHBIN OMIpoC
OaHHbIX.
Tema 13. OpraHuzauus
napannenbHbiX noaroToska K

13.|Bbl4mCNeHNn ong 8 10  |KOHTPONbHOM 4 KZ%LEZ”bHaﬂ
cucTeM c obuei pabote P
NamsaTbiO.
WNtoro 32

5. O6bpa3oBartenbHble TEXHONOIMU, BK/IHOYAA MHTEPaKTUBHbIE hOpPMbl 06yUYeHUs
O6yyeHune nponcxoanT B doopMe nabopaTopHbIX 3aHSATUIA 1 CAMOCTOSITeNbHOM paboThbl CTyLEHTOB.

N3yyeHune kypca nogpasyMeBaeT He TONbKO OBNafeHne TeopeTnyeckmm MaTepuanom, Ho 1
nonyYyeHne NpakTUYecKnx HaBblkoB s 6onee rnybokoro NOHMMaHUs pa3nenoB Ha OCHOBE PELIEHNS
3a4a4 1 ynpaxHeHu, UNMICTPUPYIOLWNX 00Ka3biBaeMble TEOPETUYECKMNE MOMNOXEHUS, a TakXe
pa3BnTe abCTPaKTHOrO MbIWEHNS 1 CNOCOBHOCTM CAMOCTOSITENBHO [OKA3blBaTh YTBEPXOEHUS.

CamocTosTenbHas pa60Ta npeanonaraeT BblNoONHEHWE JOMallHNX p8.60T. npaKTI/Il-IeCKI/Ie 3adaHuns,
BbIMOJIHEHHbIE B ayANTOPUN, NpeagHa3Ha4eHbl 014 yka3aHns 0bumx MetTonoB peweHns 3ana-d
onpegeneHHoro Tuna. 3aerI'IVITb HaBblK/ MOXHO NUWb B pedynbTarte CaMOCTOATENbHON pa6OTbI.

Kpome Toro, camoctosTenbHas pabota Bk/o4aeT NOAroToBKy K 3a4eTy. [py noarotoeke K coave
3a4eTa Becb 06beM paboTbl pekoOMeHayeTCs pacnpenensite PaBHOMEPHO MO OHSIM, OTBEAEHHbIM 4N
NOArOTOBKM K 3a4eTy, KOHTPONMPOBATL KaxXAblii AeHb BbINONHEHUS paboTbl. Jlyywe, ecnm MoXHO
nepeBbINONHNTL NnaH. Toraa 6yneT pe3epe BPEMEHN.

6. OLeHOYHble CpeacTBa ANs TEKYLLLEro KOHTPONS ycneBaeMoCTh, MPOMeXYTOYHOWN
aTTecrauum rno MToramMm OCBOeHUsi AUCLUMINHDBI U y4eOHO-MeToauyeckoe obecneyeHune
camocTosiTe/IbHOM paboTbl CTYAEHTOB

Tema 1. UcTopusa pa3sutus napannesnbHbIX BbIMUCNEHUNA.
Tema 2. MNpuHUMNBLI NOCTPOEHUS NapanneNbHbIX BbIYUCUTENIbHBIX CUCTEM.
JoMallHee 3ajaHve , NPUMepHbIe BONPOCHI:
[NoBTOPEHME NPONAEHHOrO MaTepmana.
Tema 3. MogenupoBaHue ¥ aHann3 napannenbHbIX BbIYMCIIEHUNA.
Tema 4. MpuHuMnbl pa3paboTku napannenbHbIX anropuTMoB.
JoMallHee 3aaaHune , npuMepHble BOMpPOCHI:

PernctpaumnoHHbin Homep 984815
Crtpanunua 8 us 12.
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MocTpoeHne mooenun "Onepaunn-onepaHabl” ons MHOMBMAOyanbHbIX 3agady. BolumcneHme nnowaamn
NPSMOYrofnbHUKA, BblYUCIEHNE NHTErpana MeToaoM Tpaneunmn, BblYncneHne cpegHero
apugmMeTn4yeckoro Maccumaa.

Tema 5. OueHka KOMMYHUKaLMOHHOW CNIOXHOCTU NapannesibHbiX anropuTMoB.
Tema 6. AHanU3 TPyA0EeMKOCTM OCHOBHbIX OnepaLui nepenayu gaHHbIX.
YCTHbI ONPOC , NPYMEpPHbIe BOMPOCHI:

OI'IpOCZ OLLEHKM KOM.CNOXHOCTU AN Pas3nMyHbIX ornepaunini B pasnnyHbix TOMNONOrNAxX ceTn nepenayu
OaHHbIX.

Tewma 7. NapannenbHoe nporpammuposaHue Ha MPI.
LoMalluHee 3afaHune , NpyUMepHbIe BONPOCHI:

PeweHune pasnuyHbix Hebonbwmx 3agad no MPI. Hello world, makcuMym BekTopa, MAaKCUMUH MaTpurLbl
nT.4.

Tema 8. MpuHUMnbI pa3paboTku NapannenbHbIX METOO0B.
KOHTponbHas paboTta , NpUMepPHbIE BONPOCHI:

CamocTosiTenbHass paboTta no peweHuo Hebonbwmx 3agad Ha MPI. 1. Hello world 13 Bcex
npoueccos 2. Max sekTopa 3. Maxmin matpuupl 4. CkanspHoe npounsseneHue 5. YMHOXeHne
MaTpuLbl Ha BEKTOP no ctonbuam 6. Scatter n Gather 4yepe3 Send n Recv 7. Bpemsi nepenayn ons
pa3Hbix Send-oB 8. Nepenaya ymcen no Kpyry

Tema 9. MapannenbHbie anropuTMbl YMHOXEHUSI MaTpULLbl Ha BEKTOP.
LoMallHee 3afaHne , TPUMEpPHbIE BOMPOCHI:

PeleHune 3a0a4 No YMHOXEHWIO MaTPULLbl HA BEKTOP MPU PasfnyHOM pasaeneHnn OaHHbIX Mexay
npoLeccamu.

Tema 10. NapannenbHble anropuTMbl MaTPUYHOIO YMHOXEHMUS.

JoMallHee 3aJaHune , NpuMepHble BOMpPOCHI:

PeweHve 3a0a4 no yMHOXEHMIO MaTpuyL, NPy pasnnuyHoM pasgeneHnn AaHHbIX Mexay npoueccamu.
Tema 11. NapannenbHble anropuTMbl peLleHUsA CUCTEM JINHENHbIX YPaBHEHUN.

JoMallHee 3afaHune , npuMepHble BONpPOCHI:

PeweHune 3a0ay No peweHno CUCTEM NINHEHbBIX YPaBHEHWUIA TOYHBIMU U MPUOANXEHHBIMA METO4AMM.
Tema 12. NapannenbHble anropuTMbl COPTUPOBKU OAHHbIX.

YCTHbI ONPOC , NPUMEpPHbIE BOMPOCHI:

OI'IpOC: no onncaHuio napamiefibHblX anropnTMoB N OLEHKE NX BblYUCNUTENBHOM K
KOMMyHVIKaLI,I/IOHHOI7I CNO>XXHOCTWN.

Tema 13. OpraHn3auus napannenbHbIX BbIYUCIEHUA OISt CUCTEM C 06LLEN NaMSTbIO.
KOHTpO/bHas paboTa , NpUMepHbIe BOMPOCHI:

PeweHune 3anay Ha MPI n OpenMP 1. lNpoBepka mMatpuLbl HA CUMMETPUYHOCTL 2. CopTMpoBKa
MaccvBa METOLOM YeT-HeYeTHOM nepecTtaHoBKN 3. YMHOXeHne matpuu anroputm KsHHoHa 4.
Coptuposka gaHHbix Mmetogom Lenna 5. Metopn Maycca 6. lNMposepka Matpubl HA CUMMETPUYHOCTb.
7. ViHBepTupoBaHve maccusa

Tema . UToroesas popma KOHTpons

[MprMepHbIe BOMPOCHI K 3a4eTy:

Mo paHHOW gucumnanHe NpeoycMOTPEHO NpoBeneHne 3adeta. [prMepHble BONpOChl Ans 3ayeTa:
1. BBegeHue B napannenbHbie BblYncneHns. Knaccol BblYUCINTENbHbIX CUCTEM.

2. VicTopuns pasentusa napanfienibHblX BbIYUCIINTENbHBIX CUCTEM.

3. Vlepapxusa namsaTu.

4. OCHOBHble BMAabl NapannenbHo 06paboTky NHGopMaLMmn: napannenbHas u KoHBeepHas
obpaboTka. MNpuMepbl. BpeMeHHble XxapakTepUCTUKMU.

5. OCHOBHble BMAabl Knaccugoukauui napannenbHbiX BblMUCAUTENbHBIX cucTeM. Knaccudgukaums
dnnHHa. CoBpeMeHHas knaccudprkaumsi.

KETPOHHBH
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6. KommyTaumoHHble cxeMbl. O630p pas3nnyHbIX TUMOB TOMONOMMN KOMMYTALMOHHbBIX CXEM.
XapakTepucTrkn TOMONOrnn CETH.

7. Mopenb BbluvcneHnin B BUA rpadoa "Onepauun - onepaHabl”. BpeMsi BbINONHEHNS NapannenbHoro
anroputma. OueHKN BpeMeHU BbinonHeHusl. [Mokasatenu agodhekTBHOCTU NapanienbHOro
anroputma.

8. OueHka MakcmmanbHO AOCTMXMMOro napannennama. 3akoH Amgana. 3akoH
lN'yctaBcoHa-bapcuca. AHanna MacwtabrvpyeMocTy napannenbHbIX BbIYUCTIEHNIA.

9. AHann3 KOMMYHVKaLUNOHHOW TPYAOEMKOCTU napannefibHbiX anropuTtMoB. XapakTepucTukm
TONONOrMN KOMMYHUKALIMOHHOM ceTU. ANropmnTMbl MapwpytTmnsauun. MeTtoabl nepenadn AaHHbIX.

10. AHann3 TpyooemMKoCcTn onepaumn nepenadn gaHHbIX Mexay npoueccopamm (Mexay aByms
npoweccopamu; oT O4HOro KO BCEM) Ha NMPUMEpPE TOMONOrMin KOMMYHUKALNMOHHbIX CETEN KONbLO, TOP,
rmnepkyo.

11. AHanna TpyaOEeMKOCTM onepaumm nepenadn gaHHbIX OT BCEX MPOLLECCOPOB KO BCEM Ha npuMepe
TOMOJIOMNA KOMMYHUKALIMOHHBIX CeTel KOonbLo, TOp, rmnepkyo.

12. AHanm3 TpyaooemMKoCcTh onepaunn 0600WeHHOM nepefaym 4aHHbIX OT O4HOro npoueccopa Ko
BCEM 1 onepauun 0600LeHHON nepenaym 4aHHbIX OT BCEX MPOLECCOPOB KO BCEM HA NpuMepe
TOMOJIOTN KOMMYHUKALIMOHHBIX CETEW KONbLO, TOP, rmnepkyo.

13. MeToabl nOrM4eckoro NnpeacTaBneHns TononorMm KOMMYHUKALNMOHHON CeTu.

14. MpuHUMNbI pa3paboTky napannenbHbiXx METOA0B. dTarbl pa3paboTkn napannenbHbIX
anropuTMOB.

7.1. OcHOBHas nuTeparypa:

1. IlnHes, Anekcen Bnagummnposuy. TexHonornm napannesnbHoro nporpamMmMmpoBaHns ans
MPOLECCOPOB HOBbIX apXUTEKTYP: Y4eOHMK Onsl CTYEHTOB BbiCWMX y4ebHbIX 3aBeneHunit/ A. B. JlnHes,
. K. boronenos, C. . bactpakos; nog peg. B. . 'eprens; Huxerop. roc. yH-T M. H. .
Nobayesckoro.?Mocksa: N3a-8o MockoBckoro yHusepcuteta, 2010.7148 c.

2. IHCTpyMeHTbI NapannenbHoro NporpaMMMpoBaHns B cucteMax ¢ oblwein namMaTbio: y4ebHNK ans
CTyOEHTOB BbICLIMX y4ebHbIx 3aBeneHuii/ K.B. KopHskos, B.. Kyctukosa, N.B. Meepos [u ap.]; noa
ped. npodp. B.MM. Meprens; Huxerop. roc. yH-T um. H.W. Jlobayesckoro, KoopamnHau. coBet Cuctembl
Hay4.-obpa3oBaT. LEHTPOB CynepKOMMbIOTEP. TEXHONOMMIA.?2-e 134, ncnp. u gon..?Mocksa: M134-80
MockoBckoro yHueepcurteta, 2010.7262 c.

3. Cbipeukunin, I'. A. UHhopmaTuka. dyHoameHTanbHbI Kypc. Tom |l. VIHpopMaunoHHble TexHonornm
n cuctemol /I". A. Coipeukuii. ? CI6.: BXB-MNeTtepbypr, 2007. ? 846 c.
http://znanium.com/bookread.php?book=350042

4. bbikoBa, B. B. TeopeTnyeckne 0CHOBbI aHann3a napameTpuanpoBaHHbIX anropnuTtMoB
[OnekTpoHHbIN pecypc] : MoHorpadous / B. B. BeikoBa. - KpacHosipck: Cunb. coenep. yH-T, 2011. - 180
c. URL: http://www.znanium.com/bookread.php?book=441165

5. Boraués K.tO. OcHoBbl NapannenbHoro nporpaMmmpoBaHuns: yiebHoe nocobue. - 2-e (an.). - M.:
BuHom. JTabopatopus 3HaHuiA, 2013. - 342 c.

http://e.lanbook.com/books/element.php?pl1_id=42626

7.2. lononHutenbHasa nuteparypa:

1. Edoumos, C. C. MNapannenbHoe nporpamMmmupoBaHue: yuebHoe nocobue / C. C. Econmos; Pepep.
areHTcTBO no obpasosaHuto, OMIY, \

dak. komnbroTep. Hayk.?Omck: [YHullak], 2009.7397 ¢

7.3. UHTepHeT-pecypcChbl:
Buknnenus - http://ru.wikipedia.org/
MHdbopmMaumoHHbI cepBep No napannenbHbIM BbldncneHuam - http://parallel.ru/
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OT1kpbITbIi yHUBEepcuTeT HTYuT - http://www.intuit.ru/
dopm - www.open-mpi.org/
®dopym no OpenMP - www.openmp.org/

8. MarepmanbHo-TexHU4eckoe obecrneyeHne QUCLMUNINHbI(MOAYNS)

ALl

OcBoeHve gncunnnuvHbl "CuctemMbl napannenbHbIX BblYMCNEHUA" npeanonaraeT Ncnonb3oBaHne
cnenylowWero maTepuanbHO-TEXHUYECKOro obecneyeHmns:

KomnbloTepHbIli knace, npeacrasnstowmii coboi paboyee Mecto npenogasatens U He meHee 15
paboymx MECT CTyAEHTOB, BK/HOHAOLWMX KOMMbIOTEPHbINA CTON, CTYN, NEPCOHANbHbIA KOMMbIOTEP,
NNLEH3NOHHOE NporpamMmHoe obecneyveHune. Kaxabiii KOMNbIOTEP UMEET WMPOKOMONOCHbIN AOCTYN B
ceTb VIHTepHeT. Bce KoMMbioTepbl MOAKIOYEHbBI K KOPNOPATMBHOW KOMMbIOTEPHON cetTn KDY n
HaxopATcsa B eAMHOM JOMEHe.

3aHATMSA NO AUCUMNIVMHE NPOBOAATCS B ayAMTOPUN, OCHALLEHHON [OCKOM U MENOM(MapPKEPOM), a Tak
Xe B cneumnanmampoBaHHbIX KOMMbIOTEPHbIX KabMHeTax.

Mporpamma coctasneHa B cootBeTcTBumn ¢ TpebosaHnsmm ®rOC BIMO 1 y4ebHbIM nnaHoM no
HanpasneHuio 010400.62 "MpuknagHaa marematmka n nHgopmartmka" n npounio NoaroTosku
MaTtemaTnyeckoe 1 nporpaMMHoe obecrneyeHne BblYUCINTENBHbBIX MALVH U CETEN .
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