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PacnpenejeHHast 06pa6oTka nHEGOpMALNH

(HAUMEHOBAHME JVICIUTTIAHEI)

|
Hanpasaenne noaroroskm: 01.03.02 IMpukiannas MaTeMaTHKa ¥ HHOOPMATHKA
|

IIpoduas/nporpamMmma noaroToBKH:

YpoBeHb BbiclIero oopa3soBanus: 0akaiaBpuaT |

®opma o0ydeHusi OYHA

Tpynoemxocts | Jexmmii, HpaKTll:l. JlaGopar. CPC, 'dopMa NIPOMEKYTOHHOTO
Cemecrp 3aHATHH, | padoTbI, 1 KOHTPOJIsA
3au4. ea./gac. Jac. qac |
Jac. qac. 1 (3k3./3aueT)
8 6/216 36 — 27 126 Ox3amen / 27, KP
Hroro 6/216 36 — 27 126 Ox3amen / 27, KP

Bnagumup, 20 L’)FI"




|
|
1. HEJIA OCBOEHUSI ﬂI/ICHI/IHJII/IHH
Hempto mucnunnueel Pacmpenenensas o0paboTka I/IH(I)OpMa;,HI/II/I SBJISIETCSI H3YUYCHHE
OCHOBHBIX ~ NOHATMH W  TPUHIUIOB  PAaclpefeNeHHod  o0paGoTKM  JaHHBIX M
BBICOKOIIPOU3BOAUTENLHBIX BEIUUCICHHUH. |
®opMupOBaHKE IPAKTHYECKUX HABBIKOB, HEOOXOMMMBIX JUIS pa3pabOTKU MapayliebHBIX
IIPOTPaMM C HCIOJIB30BaHMEM CTaHIApTU3MPOBAHHOTO HHTepdeiica mepenadn coodmernii MPI

(Message Passing Interface) st cucreM ¢ pacnpeneneHHoN MaMsIThIO. |

2. MECTO JUCHMIIIMHBI B CTPYKTYPE OIIOII BO
Hucrmumivaa «Pacnpenenennas o6paboTka mHbOpMAUK» Héxo,umcx B BapUaTUBHOM
YaCcTH OCHOBHOH IpodeccuoHaIbHOM 00pa3oBaTebHOM IPOrpaMMEl U OTHOCI/ITCSI K JUCIHILIAHE
110 BEIOODY. f
JlucrurimHa  JTIOTHYECKH | COIIep)KaTeJIBHO-MCTOHH‘IGCKI/I CBSI3aHA C  PAIOM
TEOPETHIECKHX JUCHUIUIMH M NPAKTHK MPEAIICCTBYIONIETO meprozia o6yquI/I;1 (ApxuTexTypa
KOMIIBIOTEPOB, ANTOPUTMBI M aHaIH3 CIIOKHOCTH, SI3BIKH U MGTOJILI IIpPOrpaMMHUPOBaHHUS,
CucTeMHOE M IPHKJIJHOE IPOrpaMMHOE OOecIedeHue, OnepaHHOHgLIe cucremsl, OGBEKTHO-
OPHEHTHUPOBAHHOE MPOrpaMMHpPOBaHKe). [lis yCIEmHOro 0CBOEHHS Kypca CTYAEHTHI JOJDKHBL
3HATh YCTPOMCTBO M IPHHIMIBI (yHKIMOHKpOBaHud DBM, nMeTs npeHCTaBneHne 0 0a30BBIX
aJIrOPUTMaxX M CTPYKTypaX HAaHHBIX, YMETh IPUMEHSATH S3BIKA HporpaMMHpOBaHH;I BEICOKOTO
YPOBHS. i
Jucnunumba  GopMupyeT 3HAHHMS M HABBIKM, HEOOXOIMMBIE B  IIPAKTHYECKOM
JEATEIBHOCTH KBATM(QHUIUPOBAHHOTO CHEMAINCTA, U3yIacTCs B KOHLie TEOPETHUECKOTO Kypca.
B pamkax y4eOHOro mpoliecca OHH MOTYT OBITH MCIOIb30BAHEL TPY MOATOTOBKE BBIILYCKHOM
KB (UKAIIMOHHOM paGOTHL ‘
\
3. KOMIIETEHIIUU OBYYAIOIIEI'OCS, ®OPMUPYEMBIE
B PE3YJIBTATE OCBOEHHSA I[I/ICIII/IHJII/IHH MonyJish)
B pesyinbrare OCBOGHHS IUCIMIUIMHBI O0yYaromumics ;:[obmceH JEMOHCTPHPOBATH

CICOYIOINHEC KOMIICTCHITNU }

® CHOCOOHOCTH HCIOJB30BaTh 0a30BBIE 3HAHMS ECTECTBEHHBIX HAYK, MATEMaTHKH |
HHPOPMATUKH, OCHOBHEIE (haKThl, KOHIEIIUH, IPUHIUNIEL TEOPHUH, CBA3AHHBIX C IPHKIAIHOMN
MareMaTuko# u uHpopmarukoit (OIIK-1); 1

® CIOCOOHOCTh K pa3spabOTKe AITOPUTMHYECKHX M HPOrPaMMHBEIX pelIeHHil B 06nacTi
CHCTEMHOI'0 ¥ IPUKIATHOTO IPOrpaMMHPOBAHUS, MaTEMAaTHYeCKUX, HH()OPMAIMOHHBIX H
UMHTAllMOHHBIX ~MOZENEH, co3faHmio WHOOPMAIHOHHEIX pecypch II00aNbHBIX — CeTeid,
00pa3’oBaTENBHOrO KOHTEHTa, MNPHKIAIHBIX 0a3 JaHHBIX, TECTOB H CPENCTB TECTHPOBAHS
CUCTEM H CPEJICTB HA COOTBETCTBUE CTAHIAPTAM U HCXOIHBIM TpeGOBaﬁI/I;IM (OIIK-3);

® CIOCOOHOCTH K pa3paboTKe ¥ MPUMEHEHHIO alrOPUTMHUIECKHX U IIPOrPaMMHEIX PeIlCHHI
B 00J1aCTH CHCTEMHOTO U IIPUKJIAIHOTO IIPOrPAMMHOT0 06eCIIeUeHHUS (EIK-7).

B pe3ynpTaTe OCBOGHMS IUCHHMIUIMHBEI OOyYaroIuiics JOJDKEH JIEMOHCTPHPOBATh

CIIEAYIOINUE Pe3yIbTaThl 00pa30oBaHHUS: |

1. 3marp: KiaccHYUKAIMIO PACHIPEICTCHHBIX BBIMHCIMTENBHBIX CHCTEM, METOIBI
IOBBIIICHUS IPOM3BOJUTENBHOCTH BBEIYHCIHUTEIBHBIX CHCTEM, HO,I[XOZ[H K TIOCTPOEHHIO

IMapaJuICIbHBIX aJITOPUTMOB,




|
YMeThb: caMOCTOSTENLHO U3BIIEKATh IIOJIC3HYIO HAYYHO-TEXHUYECKYIO I/IH(I)OpMaLII/IIO us3

Pa3siInIHbIX HCTOYHHKOB, IIPUMCHATDH HU3YYCHHEIC METOOBI | IIpHu IIPOCKTUPOBAHUA
|
PacIIpCACIICHHBIX aJITOPUTMOB; |
BJIaIleTb . HaBBIKAMH HCIIOJIB30BaHH COBpeMeHHBIX CpCIACTB peICHuA

BBIYUCIIUTCIIBHBIX 3a0a4 IJISL CUCTEM C paCl’[pCI[eJICHHOI/I IIaMATBIO.

O61mas TpyA0eMKOCTh TUCIIUILIMHEL COCTABIISET 6 3aUeTHEIC C,HI/IHI/II_II:I; 216 gacos.

4. CTPYKTYPA Y COJIEPKAHUE nncummlmm (MOJTYJIST)

Bune! yue6Hoit paboThl, | @OpMEL Tekymero
BKJTIOYast ‘
| O0BeM KOHTPOJIS
CaMOCTOATENbHYIO PaGoTy 1 N
| yueOHoOM yCIIEBAEMOCTH (710
El & §~ SRYARHTION paboTEL, © Hedensam
Ne Pazpmen 81 86 TPYAOEMKOCTH (B Jacax) P ’
S| 5209 NpUMEeHEHUEeM cemecmpa)
/1 JUCLUTUINHBI 5 o = 1
O | T8 | = £w oz A, | MHTEPaKTHMBHBIX Popma
5 EElg &l © X 1temnon (B TIPOMEXYTOIHOM
s |8 % =8 O E qacax / %) aTTeCTalluH (10
A= ! cemecmpam)
|
1. | Beenenue 8 1 |2 |—|—]| 6 |
2. | Apxutektypa |
zf::n e eji;immx | Peiiruir-
pactipei, 8|12 |6 |—| 4|10 5/50 KOHTpOJb Nel
BBIYHCJIINTCIBHBIX i
CUCTEM |
3. | OcHOBHBIE IIOHATHS | s
| CHUTHUHT -
834 |8 |—|—] 10 - 4/50
apajuieTbHBIX | romrpoms N2
aJITOPUTMOB |
4, | PeiiTunr-
Cranpmapt MPI 859 [20|—[23]100 12727
; KOHTpOJb No3
Bcero: | 8 9 [36]|—|27]|126 | KP - 21/33 Ok3ameH, 27
|
JIEKITNH i
1. Beenenue 1

PaCHpe}IeHeHHBIe CUCTCMBI U PACIpPCIOCICHHBIC BLIYUCIIECHHS. IHpeILHOCLUIKI/I Pa3sBUTHA

BBICOKOTIDOM3BOJUTCIIFHEIX ~ BBIYMCIEHHH UM COBpPEMEHHBIE  JOCTHKEHHMS.  O6mactu
HCIIOJIL30BAHUS PaCIIPE/ICIEHHBIX BEIYUCIICHHUIHA. ‘
2. ApXHTEKTypa pacnpeaeJIeHHbIX BLIYHCIHTEILHBIX CHCTEM
MeToBI M €IMHUIIEI OIIEHKH POU3BOAMTEILHOCTH BEIYHCITHTEIFHBIX CHCTEM.
OcHOBHBIE  HampaBJCHUS  Pa3sBUTHS BBICOKOHpOI/ISBOI[IrITeJIBHBIX KOMITBIOTEPOB.

[TapannensHast 06paborka. Konseliepras 06paboTka.

Knaccuduxarus

DnaunHa.

SISD-, SIMD-,

MIsiD-

MIMD-cucteMsl.

MynpTHIpOIIECCOPHI B MYITBTHKOMIBIOTEPEL. CHCTEMEI ¢ 06IIei u pacnpeﬂeneHHon MaMSTBIO.
NUMA- apxurextypsr. MPP-cuctemsr. KitacTepHbie cHCTeMBL MeTa-KpMnmoTnHr
3. OcHOBHBIC NOHATHS HAPAIEIbHBIX AJTOPHTMOB ;
PacnapaienuBaHye anropuTMOB Ha OCHOBE JAHHBIX. PacnapdnnennBaHne JITOPUTMOB
Ha OCHOBE 33/1a4. ABTOMaTHYECKOE pacHapalie/IMBaHUEe W TPAHHI[BI nprMeHHMOCTn
Crenenp mapajenisMa YHCICHHOTO alrOpUTMa. AJrOpuTM CJI[BaI/IBaHI/ISI 3epHUCTOCTb.
Yckopenue u 3G heKTHBHOCTS HapalIeNIbHOTO ATOPHTMA. |
3akoH AMAAJIS K €T0 IPAKTHYECKHUH CMBICIL.




4. Cranmapt MPI }
Hasnauenme ® HCTOpUS pa3BUTHS  CTaHIapTa. MynbTanIaThOpMEHHOCTE |
HE3aBHCUMOCTD OT SI3BIKA. _

Knaccuduxanus ¢pyukmuit MPI. Ba3zoBbie THIIBI JaHHEBIX.
Wuunuanuzamyu u 3akpeitue MPI-miporeccos.
KoMMyHUKaIMOHHBIE OIIEpaIliy THIIA TOYKA-TOYKa,
KonsekTrBHBIE ONlepalyiy Iepeadn JaHHBIX B TPYIIIE npouecoﬁo&
Pa6ota ¢ rpynnaMu 1poneccoB 1 KOMMYHHKATOPaMH. |

|
IIpousBoanble (0IH30BATEILCKHE) THIIBL JAHHLIX. YIIAKOBKA Y pacllaKoOBKa.
|

®opMupoBaHUE TOIOJIOTHH MPOIIECCOB. |
JlaGopaTopubie padoThI |
JlabpaTopuas pa6ora Nel 1
3nakomcTBo ¢ MPI. Hactpoiika cpempl mporpaMMEpOBaHHS. HapncaTb IPOrpaMMy  JUIS
ompezenenus obmero umcia mporeccopoB (MPI Comm_Size), unampumyansHOro HoMepa
nporecca (MPI_Comm_Rank), BeiBona umen y3:moB kiacrepa (MPI Get Processor Name).
JlabpaTopHas paGoTa Ne2
Hammcate mporpaMmy, HCHONB3Ys GIOKHPYIOLIHE KOMMyHuKanuonusie ¢pynkuun (MPL_Send,
MPI_Recv), peanmsyrolylo airoputM Iepeqadsl NAHHBEIX MO JBYM KOJBIAM: HEUCTHBIE
nporieccopa 06pas3yroT 1 KoJIblio, YETHEIE — BTOpPOE. |
Mopu¢uuposats porpaMmy, HCob3yo ¢yukuuo MPI_Sendrecy. ‘
JlabpaTopHasi paGora Ne3 ‘
Ucnonesys  dynxnuum  MPI_Bceast/MPI_Gather/MPI_Allgather/MPI Scatter  mammcats
napajuIeNIbHYIO MPOrpamMMy, peaau3yIoONyio HapaiielbHbIH anropymvﬁ! CKaJISIPHOTO YMHOMXECHHS
BEKTOPOB. |
JlabpaTopHasi paGora Ned }
1) Peammu3oBaTh IoCIeNOBAaTENbHBIA AITOPHTM YMHOMKEHMS ManI/II_IiBI Ha BEKTOp, IOJIYYUTH
3aBHCHMOCTb BPEMEHU PEATH3aIiH alrOPUTMA OT PasMepa MaTPHIEL
2) Peanusosarh napauleqbHbIA CTPOYHO-OPHEHTUPOBAHHBIN JITOPHTM YMHOXKEHHS MATPHIbI Ha
BEKTOP, BBIYHCIMTL BpPEMs pealu3alvy anroputMa Ha 2, 4, 8 Hﬂoueccopax UId pazMepa
Matpusl oT 100x100 mo 1000x1000. |
3) Bormcnute yckopenne m 3(QeKTHBHOCTh NMAPALIENBHOTO AITOPHTMA O CPaBHEHHIO C
HOCJICIOBATENILHBIM B 3aBHCUMOCTH OT pa3Mepa MaTpHUIIbL. |
JlabpaTopuas padora Ne5
1) Peanusosarh moCIeNOBATENBHBIH AITOPHTM YMHOXEHUS MATPHIIBI HA MATPHILY, HOTYYHTH
3aBHCHUMOCTE BPEMEHH Pealli3alliy aJITOPHTMA OT pa3Mepa MaTpPHIILL, ‘
2) PeanuzoBarh mapaienbHEI arOPUTM YMHOXKEHHs MATPUIEI HA MATPHILY B ciydae, Korja 1
MaTpHIla CTPOYHO-CIIOUCTO, a 2 - HEJUKOM PacIpee/ICHE] 10 PONECCOPaM, BEIYHCIHUTE BPEMs
peanusanuuM ajroputMa Ha 2, 4, 8 mpomeccopax s pa3Mepa MaTtpunbsl ot 100x100 mo
1000x1000. |
3) Beruncmuth yckopenume M 3((EKTHBHOCT MApaUIENBHOTO AITOPUTMA IO CPABHEHHIO C
HOCJICIOBATEILHEIM B 3aBHCUMOCTH OT pa3Mepa MaTpHIBL. 1
5. OBPA3OBATEJBLHBIE TEXHOJIOT U
® JCKIINOHHO-CEMHHAPCKass CHUCTeMa O0y4deHHs (TpaJUIMOHHEIE JIEKIMOHHBIE U

1a00paTOPHBIC 3aHATHS); \
|




e 00y4eHHe B MaJIBIX I'PyIIaxX (BBUIOJHEHHE JIaGOpaTOPHEIX pa60T B Ipylnax u3 JAByX WA
TPEX YEIOBEK); |

® MacTep-KIacChl (IEMOHCTpalus Ha JIAGOPATOPHBIX 3aHSTUSX IMPHHIMIIOB pPacdyeTa H
HPOEKTHPOBAHHUS ONITHYECKUX JETANIEH M ONITHYECKUX CHCTEM); !

® IPIMCHEHUE MYJIBTHMEANA TEXHOJNOTWH (MPOBEACHUE 3aHATHH ¢ IPUMEHEHHEM
KOMITBIOTEPHBIX IIPE3CHTAlM M JEMOHCTPAIMOHHBIX POJIMKOB C IMOMOINBIO MPOEKTOPA HIIM
DBM); |

¢ TH()OPMAIIOHHO-KOMMYHHIKAIIUOHHBIE TEXHOJIOTUH (HpI/IMeHeHI/Ie MHQOPMaHOHHBIX
TEXHOJIOTUH /11 MOHUTOPUHTA TEKYIEH YCIIeBaeMOCTH CTYIEHTOB M K:OHTpOJBI 3HaHUN).

6. OLIEHOYHBIE CPEJICTBA JUISI TEKYIIETO KOHTPO.ISI
YCIEBAEMOCTH, TPOMEKYTOYHOM ATTECTAIIUH ITO
UTOTI'AM OCBOEHHS JIUCIUILTAHLI ¥ YYEBHO-
METOJMYECKOE OBECHEYEHHE CAMOCTOATEJIBHOM
PABOTHI CTYIEHTOB

a) BoripochI K peliTHHr-KOHTPOJIIO:
Petimune-xonmpono Nel

1. Kakme cylIeCTBYIOT €IMHHIBI M3MEPEHMS HpousBoz[HTenBHocm‘? IIpuBenuTe u3BECTHBIC
BaM oneHK# Ipou3BOUTEIFHOCTH BHIYMCIIUTENBHBIX CUCTEM. |

2. IlpuBenute KIIacCH(HKAIHIO BBICOKOIPOM3BOUTEIHHBIX qun}cnmenmmx CHCTEM IIO
OpraHM3alliyi OIEPATHBHON IaMATH. YKaXUTe JOCTOMHCTBA M HEINOCTATKH KAXKIOTOo Kjacca
CHCTEM. i

3. IlepeuncnuTe apXUTEKTYPHI BEIYUCIUTEILHEIX CHCTEM COIVIACHO Kﬂaccn(lmxaunn OmuHHA.

4. JlaliTe cpaBHHTEIBHYIO XapaKTEPHCTHKY MOJEIISIM napannennsMa‘z[aHHHx U Hapajieu3Ma
3amau. :

5. ChopmymupyiiTe oOmpeieneHHe CTENEHH NapaIeau3Ma anropnTMa YCKOpPEHHUS W
3G GEKTHBHOCTH apasIeEHOrO AIfOPUTMA. |

6. Ompenmenure CpeHIO CTEHEHb MApaUIEU3Ma aIrOPUTMA ﬁ,uBanBaHHﬁ, CKaJIIPHOT'O
YMHOXEHHS BEKTOPOB, YMHOXKECHHUS MaTPHUIIBI HA BEKTOD. |

7. IlpuBemure NpUMEPHI AITOPHUTMOB, 00JIAIAOIIMX UACATHHOM CTEIICHBIO MapaJlIe/n3Ma.

8. BrBemute GopMmyity 3aKoHa AMAANIS U NOSCHUTE €€ IPAKTUUECKUI

Peumuuz—xonmpOﬂb No2 |

1. TlpuBemuTe HpUMEPHI JIOKAIBGHBIX ¥ IIIOOATBHBIX KOMMyHI/IKaHI/IOHHBIX bynxmmit MPI.
Oriimuare GIIOKUPYIOIUXCS M HEOIOKUPYIOIMXCS BEI30OBOB ‘

2. Oynxkupx MHANEAaNH3aNUs W 3asepmenus MPI mporpamm. OmpeperneHne KONMYecTBa H
panra npoueccos. [Ipumep. -

3. @ynxuum nmpueMa/mepenad COOOUIEHUH MEXTY OTAEIBHBIMU npoxjxeccaMH.

4. I'pynmosbie (KOJIIEKTHBHBIE) B3aHMOACHCTBUS. Pacchulka IEOro cooGIIEHHs IPONeccaM.

C6opka maHHBIX OT IPOLIECCOB. |

5. I'pynnoseie (KOJUIEKTHBHEIE) B3auMoAeiicTBUs: Pacchlika wyacTel COOOIIEHMS HpOIEcCaMm.
C6opxa gacreit cooOIIeH s C IIPOLIECCOB. 1

6. OyHKIMM MOANEPKKU PACIPENENICHHBIX OIepalliii: BBHIIONHEHAE TT0OATBHEIX ONEpaIuii ¢
BO3BPAaTOM pe3yJbTaTOB B IJIABHBIA IPOIECC, BELINOJHEHHE rﬁ06anLHHx omepanuit ¢
BO3BPATOM PE3YJILTaTOB BO BCE Npolecchl. CHHXPOHU3AIHS IPOIIECCOB.

Peiimune-xonmpons Ne3

; CMEICII.
\




Tuner gansex B MPI: 6a3oBwie u npousBoanse. CriocoOsl KOHCTﬁprOBaHI/m IIPOM3BOIHBIX
TUIOB. [IprMepsL.
YmakoBka 1 pacrakoBka JaHHbIX B MPL. ITpumep.
I'pynner mponeccoB. Co3nanwe HOBBIX rpymm. Ilonydenue I/IiH(i)OpMaIII/II/I 0 TIpylmax.
[Tpumepsr. ‘
KommyHnukaropel. IloHsTHe HHTpakOMMyHHKaTOpa M HHTepKOMMYHHKaTOpa. Co3nanne
KOMMYHHMKAaTOPOB, ~yJAaJleHHE KOMMYHHKATODOB, OIIEPAllMX HaJ KOMMYHHKATOpPaMH.
QyHKIUH A1 HHTEPKOMMYHHUKATOPOB. [IpuMepsi.
Tomonornu nponeccos. [lekaproBa Tomosorus. PyHKIuS czusmf‘a. OynHkIus pa3OHCHHS.
ITpumepsr. |
Tomonornm npoueccos. Tonomorus rpada. OyHKIMH s pa6on>1 ¢ Tomonorueit rpada.
@OyHKIUS OIpEIeICHHS THITA TOIIOJIOTHH.

0) IK3aMeHALIMOHHbIE 3aaYH
Hanumwure mporpamMmy, HCIONB3ys OGIOKHPYIOIIME KOMMYHHKAIMOHHBIE —(DYHKIHH
(MPI_Send, MPI_Recv), peanusyromuyio ciieayrommii aJrOPUTM: Ha HYJIEBOM IPOLECCOpe
HHUIMan3upyercs nepemennas (float a); HymeBoil mporeccop pacchllaeT MEpeMEHHYIO a
BCEM IIpOLECCOpaM, BKJIIOUYAsh caMoro cels; Iocie TOJTy4eHHs IIEpeMeHHOll a Bce
IPOIIECCOPEI PUOABNIAIOT K Hell CBOM MHIMBHAYaIbHBIA HOMEp ‘I/I HEepeaaloT Ha HYJIEBOM
IIPOIlECCOp; HYJIEBOHM mpolieccop MOoJydaeT OT BCeX POLECCOPOB JAHHEIC W BBIBOJUT Ha
3KpaH B opMaTe: HOMEP IPOIIECCOpa, IEPECIAHHOE HM 3HAUCHHUE nepeMeHHon a.
Hamvmmre nporpammy, HCIONE3ys —GIOKHpYIOIIME KOMMYHHMKAIMOHHBIE —(DYHKIIHH
(MPL_Send, MPI_Recv), peammsyionlylo airoputM Iepefiadd JaHHBEIX II0 KOJBILY:
OYEPETHON IIPOLIECCOP JOXKHMIACTCS COOOLIEHHS OT Hpeabmym!ero U IIOTOM IIOCHUIAET
CJICAYIOLIEMY MPOIIecCy. ‘
Hanmmmure nmporpaMmy, ACIob3ys KOMMYHHUKAIMOHHBIE (I)YHKHI/IHi (MPI _Isend, MPI_Irecv),
HIePENAIOLIYIO IBYMEPHBIH MACCHB MENIY JIBYMS IIPOLECCOPAMH. |
Hamummre nporpammy, wncmonbsys KoMMyHHKanuoHHyo ¢ynkimoo (MPI_Sendrecv),
PEATU3YIOIIYIO aJIrOPUTM IIEPEadd JAHHBIX 1O KOJIBITY: oqepenHoﬁ IIPOIECCOP AOKHUIACTCS
COOOIIEHHS OT MPEABIAYIIETO U IOTOM IIOCBLTAET CIIEAYIOMIEMY npmxeccy

B) IIpuMepHBIe TEMbI KypCcOBBIX pador:

Qucnennoe pemenne cpenctBaMn  MPI  IByMepHOrOo — HENMHEWHOTO — ypaBHEHHS
TEIIONPOBOAHOCTH METOJIOM MPOJIOIBHO-IIOIIEPEUHOMN IIPOTOHKH |

Hucnennoe pemenwe cpeactBamu  MPI  naBymepnoro HC?J'II/IHCI‘/'IHOI‘O YpaBHEHHUSI
TETLIONPOBOAHOCTH € IIOMOIIBIO CXEMBI PACIIEIIEHHS
Yucnennoe pemenme cpexcrBamu  MPI  jBymeproro HEJIMHEHHOrO  ypaBHEHHUS
TEIUIONPOBOJHOCTH C IIOMOIIBIO CXEMBI IIPEIUKTOP-KOPPEKTOp |

Hucnennoe pemeHue cpeacrBaMu  MPI  TpexmepHOro inHHeﬁHoro ypaBHEHHUS

vl 2 ‘
TCIJIOIPOBOAHOCTH C ITIOMOIIBIO ABHOU Pa3HOCTHOU CXEMEI 1

|
Hucnennoe pemenne cpexcrsamu MPI nBymeproro ypasHeHHs HyaCCOHa HATEPAIUOHHBIM
MeToaoM 3erens \
Yucnennoe pemenne cpenctBamu MPI  aBymepHOro ypaBHeHI/ISI Ilyaccona mertomom

OJIOYHBIX HTEpannil ‘

Mogenuposanue cpeacreamu MPI nponecca B3anMoneicTBIS TBe%pm)Ix YaCTHUI[ C ITIOTOKOM
rasa |

Hucnennoe pemenue cpeacrsamu MPI 1BymepHOro ypaBHeHus neﬂ»eHoca

Briurcienne panra Ipou3BOJIbHOM MaTpHIls! cpeacTeamMu MPI




10. Monenuposanue cpencramu MPI npornecca npoxoxneHus HeﬁTpg‘)HOB yepes IIaCTHHY
r) CamocTosiTesbHAsI patoTa CTYAEHTOB: ;

1. TloaroroBka x TeKyIieMy KOHTPOIIO U HpOMe)KYTO‘-IHOI‘/'ﬂl aTTECTaIlHH.

2. TlogroroBka k maGopaTtopHbIM paboTaM U O(i)OpMJIeHI/Iel OTYETOB 110 pe3yabTaTaM
U3 BBINONHCHAS. KOHTPONIb OCyIeCTBIAETCA Ha 3aHATHAX B BUJAC YCTHBIX OTBETOB HA
BOIIPOCHI IIPETIOAABATENS 110 COAEPIKAHUIO OTUETA. |

3. Pabora ¢ JHONOJHUTENHHON JUTEPATYypOM IO BONPOCAM, BBIHECEHHBIM Ha
caMmocTroaTeNlbHOe u3yyeHrne. KoHTponb ocymecTBiIseTcs Ha dK3aMeHe.

1)  Jocrounctsa u Hexoctatku SMP- 1 MPP- apxuTeKTyp BEIUHCIHTENBHBIX
CHCTEM.

2)  Ornuume mOHATHM IpoIlecca U MOTOKA B OIIEPAOHHEIX CHCTEMAX.

3)  TIpoGneMsl CHHXpOHH3AIUH 3a/1a4 IIPH TAPAUIEIBHOM IIPOrPaMMUPOBAHHH.

4)  Crangapr OpenMP. Ha3uauenue.

5)  CymectByomme peanusaiuu crangapra MPI.

6) IIporokossl 0OMeHa TaHHBIMA MEXY MPOLIECCAMH.

7)  HWcnonw3opanue yrunutsl MPIRun.

8)  Omnaaxa napaJuIeTIbHBIX PHIOKEHUIA.

9) Meroauka oneHkd 3(h(EKTUBHOCTH BEIYUCICHUHA.

10) Peanu3arus MaTpUYHBIX AITOPHTMOB cpencTBamu MPI

11) PacnpenenenHoe perenue aud)dpepeHIMaIbHBIX yp;aBHeHI/H‘/'I.

4. DBrmonHeHHE 3amaHMs KypcOBOM pabOTBI M IOATOTOBKA OTYeTd. 3aliuTa
KypcoBoil paboThl (3auyer/He3adyeT) OCYIIECTBIIETCS B KOHI}_IC cemectpa B (Qopme
JEMOHCTPAIlMOHHOrO 3arycka Ha 9BM peanuzoBanHoiM HpOI‘paMM}I:-I ¥ OTBETOB Ha BOIIPOCHI
II0 COZIEPKAHUIO OTYETA. ‘

Pacripenenenue BUIOB caMOCTOSTENBHOM paGOTHI IO pa3zienam AUCIHIUIAHEL

No Bun CPC
Pasnen auciumuinael |

m/m )] ) 3) “4)

. | Beenenue 2 —: 4 —

2. | ApxurtexTypa pacnpeneleHHbIX 4 _ 6 —
BBIYUCIIUTEIBHBIX CUCTEM i

3. | OcHOBHBIE IOHITHS napaJuieJIbHBIX 4 __‘ 6 —
AJITOPUTMOB |

4. | Crangapt MPI 20 30 10 40
Bcero 30 4. 30 4. 26 4, 40 4.

7. YYHEBHO-METOANYECKOE " I/IH(I)OPMAI_II/IOHHd)E OBECIIEYEHHUE
JUCLATLIMHBI |

a) OCHOBHAs JIUTEpPaTypa |

1. Awnronos, Anexcannp CepreeBud. TeXHOJIOIHE apaiieIbHOIO ny}aorpaManOBaHHﬂ MPI u
OpenMP : yyeOGHOoe mocoOue mId BY30B IIO HanpasieHusM 010400 "Tlpuknagnas
MareMatuka u uHpopMmarmka' wu 010300 "d)yH,uaMeHTan‘FHa;{ uHpOpMATHKA W
uHpopMmanmonnbie TexHonoruu" / A. C. AHTOHOB ; MOCKOBCKHil rocyaapcTBEHHBI
yHuBepcuteT uMeHd M. B. JlomonocoBa (MI'Y); aBT. mpemmcn. B. A. CamoBHHumil.—




Mocksa: MockoBekuii yausepcuter (MI'Y), 2012 .— 339 c.: wm. ‘— (CynepxoMmbroTepHOE
obpazoBanue).— bubmmorp.: ¢. 333-334 .— ISBN 978-5-211- 06343 3.

2. OCHOBBI IapaJIENFHOTO IPOrPAMMUPOBAHHUS [DIEKTPOHHBIH pecypc] / Boraués K.1O. - M.:
BUHOM, 2013.

3. ®emoroB M.E. Mopenu napajuieqbHOr0 MpOrpaMMHPOBAHHMS f[SneKTpOHHHﬁ pecype]/
®enotoB U.E.— DiteKTpoH. TeKCTOBBIE JaHHBIe.— M. COHOH-HPECC, 2012.— 384 c.

4. Ilapamnensnoe mporpammupoBanne Ha C++ B geitcrBum.  [Ipakrtuxa pa3paboTku
MHOTOIOTOYHBIX IIpOrpaMMm [OJeKTpoHHEIH pecypc] / OHtonm Yuisame; Ilep. ¢ aHriL

Crnmkae A.A. — M. JIMK Tlpece, 2012. |

0) TOMOMHUTEILHAS JIUTEPATYpA: |

1. Kymakos HW.M. Texuomoruu pa3paboTku HpOl‘paMMHOIj‘O ofecrieueHuss st
MaTeMaTHYeCKOr0 MOJEIMPOBaHMS (DU3MYECKHX IIPOIIECCOB. qaCTB 1. Hcnonn3oBanue
CYHEPKOMIIBIOTEPOB, OCHAINEHHBIX I'paQUYecKUMH ycrcopI/ITeJmMIi [OnexTponHbIi pecypc]:
y1ebnoe mocobue/ KymuxoB M.M.— DIIeKTpOH. TEKCTOBEIE z(aHHHe — HoBocubupck:
HoBocubupcekuii rocyjapcTBeHHBIH TEXHUYECKHI YHUBEPCHTET, 2013 —40c.

2. Mogenn pacnpeneNeHHBIX BBIYHCICHAN [DIeKTPOHHEIM pecypc] / Tomopkos B.B. - M.:
OU3MATIINT, 2011.

3. Texmonorms CUDA B mnpumMepaXx: BBeIeHHE B nporpaMNg‘HpOBaHHe rpaduyeckux
nponeccopos [OnekTponnsli pecype] / Carnepe Jx., Kangpot D. - M JIMK Tlpecc, 2011.

B) IIporpammuoe o6ecnieuenue n MuTeprer-pecypcebr:

1. Jlabopatopus ITapamnensHex MHOOPMAIMOHHBIX TEXHOIOTHIA Hayuno-uccnenosarensckoro
BBIYHCIATENBHOrO neHTpa MI'Y http://parallel.ru \

2. MPICH: a high performance and widely portable 1mplementat1on of the Message Passing
Interface (MPI) standard. https://www.mpich.org/ w

3. Opurunansl craggapra MPI: http://www.mpi-forum.org/docs/docs. ptml

8. MATEPUAJIBHO-TEXHUYECKOE OEECHE‘IEHI/IE JAUCTIIITJINHBI
JIeK1MOHHBIE ayAUTOPHH, OCHAIIEHHBIE TOCKOH (I Mela HJIH MapKepa), SKpaHOM IS
IPOCKIIMOHHBIX CHCTEM, IIPOEKTOPOM H HOYTOYKOM. i
AynuTopun AJIsl MPOBEICHUS 3aHATHM, OCHAIIEHHBIE COBPEMCHHBIMU II€PCOHATBHBIMH
KOMIIBIOTEPaMH, OOBEAMHEHHBIME B JIOKATHHYIO BEMHCIHTENBHYIO CETh U YKOMILICKTOBAHHEIMH

HCO6XO,I[I/IMI)IM CHCTCMHBIM U IIPUKIIAHBIM IIPOIrpaMMHBIM 06ecnequﬁeM.




PaGouas mporpamMma AHCHHINIMHEL COCTABJICHA B COOTBETCTBHH C tpeboBanusmu GI'OC
BO 1o Hanpasiermnio 01.03.02 TIprKiagHas MaTEMATHKA K I/IHd)O‘pMaTI/IKa

PaGo4yro mporpamMMy cocTaBuII: AOUEHT Kadeaprl @ullM A.C. TonyGes
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ITporpamma iaCCMOTpeHa U onoOpeHa Ha 3ace,uaHI/H/1 Kacbe,upb D

IIPOTOKOJ Ne / /4 or« !/ » W 201 < rox

=

3aBenyrommii  kadeapoit C.M. Apaxkensn

S/ |

{

PaGouas mporpamma paccMOTpeHa W OfoOpeHa Ha 3aceJaHud y4eOHO-METOAMYECKOit
xomuccun HanpasieHus 01.03.02 TIpuknaaHas MaTeMaTuKa 1 I/IHd)ODMﬂTI/IKa

pOTOKOJI No // 4 oT« |+ » WX 201 §/rozla /,,,/
////

IIpencenarens koMuCCHU l C.M. Apaxkensa

/

JIUCT HEPEYTBEPKJIEHUSA
PABOYEM ITPOI'PAMMBI TV CIIATIIAHBI (MOI[YJISI)

PaGouas mporpamma ogoOpena Ha y4eOHBII o

ITporokon 3acenanus kadenpor Ne OT rojaa

3aBenyroumwmii kadempoit

Pa6ouas nmporpamma ogo6peHa Ha y4eOHBIH roj

ITporoxkon 3acenanus kadeapnr No oT roja

3aBemyrommii kKadenpoit

Pabouast mporpamma omo6pena na yu4eOHBIH roJ

ITporokon 3acenanus kadenpsr Ne oT roja

3aBenyrouwmii kadempoit




