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|
1. IEJIX OCBOEHMUSI lII/ICIII/IIUII/IHBI
Llenb OCBOEHMS JUCLMILIMHBL KU3Yy4YEHHE MaTEMATHYECKUX MOJeNnel | METOJIOB  TNapaiiesIbHOTO
MpOrpaMMHUPOBAHHSA Ui MHOTONIPOLIECCOPHBIX BBIUHCIHTENbHBIX CHCTeM a TAloKe NPAaKTUYECKOE OCBOEHHE PHEMOB
1 TEXHUK pa3pabOTKH MapauIeNIbHBIX IPOTpaMM. ‘ !
3agaun: |
® H3yYeHHe OCHOBHBIX MOHATHI U MPUHUMIIOB I'IapaJIHeJILHBIX BBIUKCIICHHN
® OCBOEHME COBPEMEHHBIX TEXHONIOTHH Pa3pabOTKK napamienbHbIX IPOrpamMm
* OBJaJieHME MHCTPYMEHTApUEM pa3paboTKH NapalieNbHBIX NPOrpamMm

2. MECTO JMCIIMIIJINHBI B CTPYKTYPE OIIOII BO

Jucumninea  «[lapaiie/ibHoe MPOrpaMMHpPOBAHME M OCHOBBI  CYMEPKOMITHIOTEPHBIX —TEXHONOTHM»
OTHOCHTCH K AMCUMIIMHAM 00a3aTesibHOM yacTh Onoka b1 I[I/Icummqul (Moayny) yqe6Hor<P TJIaHa.

W3yuerue naHHON AMCLMIUIMHBI MPOXOAMT B CEJBMOM CEMECTPE K OMMPACTCS HAa Pesy/bTarTax M3yqeHus
OUCUMIUIUH  «APXUTEKTYpa KOMIBIOTEpOB», «OnepalyoHHbIE CHUCTEMBbI», <<KOMI]IBIOTepr]e cetn», «OCHOBBI
nporpaMMHpoBanus»,  «OOBEKTHO-OPHEHTHPOBAHHOE nporpaMMﬂpOBaHue» «(,prmrypbl W aIrOPUTMBI
KOMMBIOTEpHOH 00paboTku AaHHBIX», «HMBOCTpaHHBIH A3BIK». Jns ycnemHoro OCBOCHMs KYPCa CTYACHTE! AOJIMKHBI:
3HATH YCTPOWUCTBO M mpuHUMIGI ¢yHKuMoHupoBanksi OBM, umers| npeicrasieHye o \6a30351x aJIrOpUTMax M
CTPYKTYpPaX JaHHBIX, YMETh MPUMEHATD A3BIKH POrPAMMUPOBAHHUS BHICOKOIO YPOBHS.

3. INVNIAHUPYEMBIE PE3YJILTATHI OBY‘IEHHH J1(0) I[I/ICI_J[I/IHJII/IHF
IInanupyembie pe3ysabraTbl O0ydUEHHS MO JUCLUIIHHE, COOTHECCHHBIE C HJ‘laH[/[pyeMLIMI/I pe3ybTaTaMH
ocsoenus OITOI1

Kon YpOoBeHb [Tnanupyembie pe3yJIbTaThl 00YUYEHWS M0 AUCLUUIUIMHE XapaKTePH3yoLI1e
thopMupyeMbIX OCBOEHMSL aTanbl GOPMHUPOBAHUS KOMMeTeHLUMH (nokasaTenu OCE;.OGHI/ISI KOMTIETEHLMH)
KOMIIETEHUMH | KOMITCTEHLUH

1 2 3
OIIK-2 yacTH4Hoe | 3HaTs: : |
OCBOCHHC ®  MaremaTudeckue  OCHOBBI HpOFpaMMI/Ip(DBaHI/Iﬂ M A3LIKOB

NporpaMmMHpOBaHHU, opraHnsauHu 0a3 [aHHBEIX WM KOMNBIOTEPHOrO
\
MOJIETUPOBAHUS, 1 ‘

|
° MaAaTEeMaTHYCCKHE MGTOIUDI OUCHKH Ka‘-lCO;TBEi HAaZEXHOCTH U

\
3¢ deKTHBHOCTH HpOFpaMMHblx NPOLYKTOB; |

| ~

® MaTCMaTHYECKHe  MeTOLbI opraHusalliy MHDOPMaLIOHHON

OesomacHOCTH  MpH pa3pa60T1<e u 3hcnnyaTauI/m MpOrpamMMHBIX
NPOAYKTOB U nporpaMMme KOMIUIEKCOB; ‘

VMerh: |
®  OCYLIECTBIATD 0600HOBaHan‘/’1 BEIOOD )Iam‘loro MAaTeMaTHYECKOro
anmnapara NpH peLeHHH 3aaay npoq)eccnol-landﬂon JeATeNbHOCTH,
Bnangets ﬁ ‘
®  HaBBIKAMH NPUMEHEHHUA uéHHC)ro MATEMATHUEOKOTO anmnapara rnpu
pellleHuH KOHKPETHBIX 3344, |
OIIK-3 YacTHYHOE 3HaTh: | |
OCBOEHUE ®  OCHOBHBIE TIOJIOMKEHUS u KOHLEMIUH anK.n;[az[Horo M CHCTEMHOTO

HPOrpaMMHPOBAHUS, APXUTEKTYPBI KOMITLIOTEPOB U CETEH;
; \
®  COBPEMEHHBIE A3BIKM MPOIPAMMHUPOBAHUS;

® TEXHOJIOTHH CO3JaHHMA W BKCIUlyaTauuu ﬂpOFPaMMHbIX NMPOAYKTOB U
IpOrpaMMHbIX KOMITIEKCOB; i
¢ 3HakoM ¢ EauHbiM PECCTPOM pOCCHHCKl/lX l'lpOI\ pamMM;

VYMmerts: ‘ |
®  OCYIIECTBIATH 06OCHOBaHHb[i71 BBIGOP HeoOXOIUMBIX
HHOPMALTHOHHBIX TEXHONOTHiA npy | peweHuu zanay

npodeccHOHaIIbHOM AeATETbHOCTH; ‘

Bnanets ! ‘
®  PaKTHYECKUMH HaBbIKaMI/I pa3paboTKK MPOrPAMMHBIX TPOLYKTOB U
NPOrpaMMHbBIX KOMIUIEKCOB PAa3IMYHOIO Ha3HAYCHHS;
ITK-1 4aCTMYHOE 3HaThb: 3 i

OCBOEHHE ® BO3MOXKHOCTH COBPEMEHHBIX W TEPCIEKTUBHEIX CPEeACTB pa3paboTky
IPOrpaMMHBIX MPOAYKTOB, TEXHUYECKNX CPEICTB;




Bnagets |

. |
METOL0JIOTHH pa3pabOTKU POrpaMMHOro 00eCreUeHH ¥ TeXHOJIOIHK
MPOrpaMMUPOBAHUS; | :

METOOOJIOTHH H TCXHOJIOFI/II’I HpOGKTHpOBﬁHHH W HCMOMB30BaHHs 0a3

JaHHBIX; | \
|

METOZIbI 1 CPE/ICTBA MPOEKTHPOBAHMS IIPOIPAMMHOTO 06ecnequHs{ u
0a3 JaHHEIX; | |
A3BIKM (OpMaTH3ALUK Q)yHKu HOHAJIbHBIX cneuu(bmcaunn‘

IPUHLHTIBI nocrpoeHm apXHTeKTprI MPOrpaAMMHOr0 0fecrieyeHus 1
BHJIbI 4DXHTCKTYPbI nporpaMMHoro obecreyehns;

THTIOBbIE PELICHUS, GUBTHOTEKH MPOrPaMMHbIX MOZYJIEH, abnoHE,
K1acchl OOBEKTOR, WCMONb3yeMble TIPH pa3paboTke MporpaMmHOro
oBecneyenus; ‘

|

OCHOBHBIE  KOHLTILIMM | U aTpHOYTI KaHeCTBa NpOrpaMMHOro

obGecneyeHus, ; j |

MEXaHH3MEI aBTopmauHH ¥ ayTeHTUUKaLMY;

CTHJIH HATIMCAHUS K04, i !
‘ |

MPOBOAMTE aHATH3 MCTOIHeHHs TpeGOBaHMl,;

BBIPa0aTHIBATE BApHaHTbI \peaﬂmaunn Tpe6OBgHHH

MPOBO/UTS oueHKy u 0600H0E.a1me PEKOMEH/TYeMBbIX peleHHH;

BEIOHpATH cpencma 14‘ BADHAHTHI  peaiTH3aLin TIPOrpaMMHOTO

obecrievenus; | | i

HCTIOJIb30BATE cymecmyﬁoume THIOBBIC PCLICHHS 1 11aGnoHbl

MPOEKTHPOBAHHMS nporpaMMHoro 06ecneqeﬂmf :

TIPUMEHATE METOAbl U cpeﬂ[cma MPOEKTUPOBAHHA POrPaMMHOrO

obecreuenus, CTPYKTYp! AaHHbiX, 6a3 JIAHHBIX,  MPOrpaMMHbIX

uHTepeiicos; | ‘ ‘
i

HaBBIKAMU OHGHKI/I\BOBMO)KHO(,TCI/I BPEMEHU M\pr,ELOGMKOCTI/I
peanu3anuu Tpe6OBaHHH K MPOrPAMMHOMY 0BECIIEUEHHUIO;

HaBbIKAMH COIIACOBAHHSA TpeGoBanyil K NPOrpamMMHOMY
obecreueHHIo ¢ 3aNHTePECOBAHHBIMH CTOPOHAMM:

HaBBIKAMH OLIEHKH H COMIACOBAHMS CPOKOB BbIITOTHEHHUS!
MOCTAB/IEHHBIX 3a/1ay;

HABBIKAMH Pa3pabOTKH M COrIACOBAHMA TEXHUYECKHUX CrielHbUKaimii
Ha nporpammuoe obecnevyenme;

HaBbIKaMH ()OPMHUPOBAHHUS M NPENOCTABNCHUS OTUETHOCTH B
COOTBETCTBHHU C YCTAHOBJIGHHBIMU PETTTAMEHTAMM;

HABBIKAMH NPOCKTHPOBAHMA CTPYKTYP HaHHbIX, 6a3 JaHHbIX,
NPOTPaMMHBIX UHTEPhEHCOB; |
HaBbIkamy BbiGopa cruns ﬁanM|caHnﬂ KOJa,

4. OPBbEM CTPYKTYPA JAUCITATTIIMHBI
TpynoeMKOCTE ANCUMIUTHHEL COCTABIIIET S 3a9€THEIX emyam, 180 .

n/m

HaumenoBanue tem w/umm
pa3eNoB/TeM MMCLMILIMHBL

Bunsl yaebroit O6bem yueGHOH Dopwmbl
E_ = 8 pa60T1>1, BK/TIOHAN paGothr, | TEKYIETo
2| 88 caMOCTQﬂTenLH 10 C IpHMEHeHUEM KOHTPOJIA
z g = paboty cTynentos MHTEPAKTHBHBIX YCIIeBAEMOCTH,
o O W TpynoemMKocTE (B METCIO0B | dopma
yacax) (B wacax / %) MPOMEXKYTOUHOM
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1 OCHOBBI mapaJuIeNEHBIX 7116 | 12| — 8 |22 8/40 PEHTHHr-KOHTROJIb
BBIYHCIeHUH. MHOronoro4yHoe Nel
NPOTPaAMMUPOBAHKE.

2 CranpapTel ¥ TeXHONOTUH 71712 12 | — 20 | 37 20763 PEHATHHI-KOHTPOJIE
pa3paboTKy napajienbHbIX No2
1IporpamMm

3 ITpoGneMHable BOPOCH 7 (13-18] 12 | — 8 |22 8/40 PEUTHHI-KOHTPOJIb
HapaJuIeSIbHOT0 MPOTpaMMHPOBAHHS Ne3

Beero 3a 7 cemectp: 7 36 | — 36 | 81 36/50 3K3aMeH

27)

Hannuue B pacuunimue KIT/KP - - - — - - - -

Hroro no aucuumnmne 7 36 | — 36 | 81 36/50 SKBAMEH

(27)

Conepkanne JIEKIHOKHBIX 3aHATHI 10 AMCIAIINHE
. |

Pasnen 1. OcHoBbI NapanIeLHBIX BbIMHCACHHI. Mﬂoroinoqnde Hl)OFpaMMI/IlpOBa]%{He.

1) Ipouzsooumenvrocmy euiyucIumenvnoIx cucmem Eauzfuubz u;smepeywz npoussodumenvrocmu. Chocobul
OYEHKU, : |

2) Knaccuurayus evrvucrumensuoix cucmem

3) Memodw  ysenuuenus RpouU3BOOUMENLHOCU  GHINUCIUMENBHYLX cucmenm, B(?Kmopyaﬂ obpabomxa,
Kongetiepnas obpatomxa. lapainensnan o6pabomxa. !

4) Memoowr paspabomiu napannensmvix npoepamm. Pacnapannenueanue dannvix. Pacnapanrenusaniie komano.

5)  Xapaxmepucmuxu napannensnuix ancopummos. Cmenenv napamenuzma. Ycxopenue.| dpgexmusrocme.

6) 3axon Amoana } ‘

7)  Muozozaoaunocme. [poyeccor u nomoxu. | | :

8) Peanusayus MHO203a0aUHOCTIU 6 ONEPAYUOHHLIX cucmemar, an2OpUMMbL NAGHUPOCAHUS.

9) Paspabomra muozonomounvix npozpamm. POSIX/Windows T hreads | ‘

10) Mnozonomounocms ¢ cospemennbix a3vikax npozpammuposanus. O6bekmHo-0pUenmuposannbLil H0dX00.

11) ITyner nomoxos ! i

12) Jlokanvroe xpanunuye nomoxa (Local Thread Storage)

A | | !

|

Pasxen 2. CranaapTel M TexHosorHu pa3paborkn napa.rmej.ﬂbﬂblxz nporpaMm i

13) Cmanoapm OpenMP. Hasnauenue, noddepoicka 6 komnunsmopax. Ilepemennvie | oxpysrcenus, Qyrnryuu,
OuUpexmugsL. * 1

14) Paspabomxa napannenvubix npozpamm na ocnoee OpenMP | |

15) Beeoenue ¢ gvicoxonpousgodumenvivie u pacnpedenénnvie suryucnenus. Cmandapm MPI

16) Paspabomra napanrenvmvix npozpamm na ocmose MPI basosvie Qynryuu, mo‘Llelmblu" obmen medncdy
npoyeccamu 1

17) Konnexmusnuiii 0bmen meaicoy npoyeccamu.

Paspen 3. IIpo6aemubie Bonpocsl napaienbuoro nporpaMMHpOBAHMUS

18) Ipobnemor 63aumodeticmeus 3a0ay 6 napanieNbHbLx npoepazwaxf. Tonxu u mynuxu. ‘
19) Obvexmur cunxponuzayuu B3QUMOOEUCMBYIOWUX 3a0ay Haj 0CHOB€ ONOKUPOBOK

20) Anzopummer nebroxupyroweti cunxponuzayuu, amomapHule onepcjzuuu 1
21) Ilapannenshvle cmpyxmypor Oanmbvix 3

22) Acunxponnoe npozpammuposarue ; ;

23) Ocobennocmu napannenonsix npozpamm Ons epagpuueckux npoyeccopos (GPU)

Conep:xanne npaKaneCKux/naﬁopaTopmi,lx 3AHATHI 10 AnCUNIINHe
|

I
JlaGoparopuas paGora Nel Pazpa6oTKa MHOrOMOTOUHBIX nporpamm, 1 i
DPynxyuu WinAPI ons cozoanus nomoxos. Knace std::thread. T ﬂ‘noeaﬂ MOOENb NAPAINERLHOT MPOZPAMMbL.
Oorcudanue sasepuenus pabouux nomoxos. Hamepenue xaqumepu;cmuK noczze()oeameﬂ%buozo U NAPAINEeNbHO20
anzopumma. i ‘ i ‘



!
|
|
JIaGopatopnas pa6ora Ne2 Texnosoruss OpenMP i !
Hsyuenue gynxyuii u oupexmug OpenMP. Modenv gvinonnenus OpenMP npocpPaMMbL. Pemeuue 3a0a4 NUHENHOT
anzebper cpeocmseamu OpenMP. i 1
JlaGoparopnas pa6ora Ne3 Crangapr MPI | i
Bubruomeunvie peanuzayuu MPIL Tunosas cmpyxmypa MPI-npoepaMsz 3anycx MPI-npozpammer. Y munuma
mpirun/mpiexec. IIpumenenue pynxyuu MPI Ons pacnpedenennvix ¢oruucienuil, |
Jlabopatopuas paGora Ned Cauxponusauns u 6a1ancHpoBKa napan.ne.nbﬂblx 3apanu
Paspabomka mHozonomounoti npozpammer Ha nramgopme. . Net. Henomvsosanue oOuyx OGHHbIX 6 HECKONLKUX
nomoxax. Juramuyeckoe pacnpedenenue oiuUCAeHUL Meolcay nomor«wu Ouepeou ooicudaﬁwz HOMOKOG.

|
S OBPA3OBATEJII>HI)IE TEXHOJIOF]/I j
B npenojaBaHMK AUCLMIUTHHBI UCIOJIB3YHOTCS pa3H006pa3HmP o0pasoBaTebHBle TEXHONOTHH KakK
TPaAULIMOHHbIE, TAK U C IPUMEHEHUEM aKTHBHBIX U MHTEPAKTUBHBIX METOZIOB O0yYeHus.
AKTHBHBIE U HHTEPAKTHBHBIE METO/IbI O0YYEHUS:
— Ilpobnemusie nekumu (paszaen 3) ‘
— TI'pynnosas auckyccus (Bce 1abopaTOpHBIS 3aHITHS ),
— Pa300p KOHKpeTHBIX cUTyarmit (naGopatopHas paGota 1,4);
— AHajms cutyauwii (tabopatopHas paGora 4); §
— VYposHeBas auddepeHumnanys (Bee siaf )OpaTOpHLIe SaH}ITI/ISI KOHTPOJIbHbIE Me,ponpmm;{)

6. OIIEHOYHLIE CPEJACTBA IJI51 TEKYIHEFO KOHTPOJIA Y(VIIEBAI MOCTNA,
IMMPOMEXYTOYHOU ATTECTAIINH I10 I/ITOFAM OCBOEHI/HL JAUCIUILINHBLI 1
YYEBHO-METOJANYECKOE OBECHE‘IEHI/IEiCAMOCTOHTEJII)HOI/][ PABOTBI
CTYAEHTOB

Texyuuuii KOHTPOJIb YCIIEBAEMOCTH CTYACHTOB

IIpumepHBIii HepeveHt BONPOCOB K peliTuHI-KonTposIIo Nel

1) Oyenxu npouz800umenbHOCHIU GLINUCTUMENbHBIX CUCIEM (6pems, IPS, FLOPS).

2) Knaccugpuxayun evruucnumensuoix cucmem (no @uunny U no  opzanusayuu ‘onepamueyoii namsamu,).
\

3)  Ilooxoowi, ucnonvsyemvle 0N yeeLUeHUsA npoweoéumeﬂbyocmu BLIUUCTUINETTLHBIX cu‘cmeM

i
4) Ceoiicmea naparnieNHbX WI2OPUIMMOS. CIEneHb RAPAIIENUIMA, 3EPHUCINOCHTD, ycxopenue sg)hexmugrocmy.

3akon Amoans u e2o0 npaxkmuuecKuii CMbICI. f i 1

Ocobennocmu kaxico020 KIacca CUCHEM. ; \

5) Cpeouas cmenenv napamienuzma aneopumma COBAUeanLsl, cxchuzp:-meo VMHOJICEHUSL GEKMOPOG, YMHOJICCHUS
mampuyel Ha sexmop. IIpumepor anzopummos, 001a0AIUIUX UOCATLHOT CIEHEHBIO NAPQINETUEMA.

6) Ilodxo0bt K pacnapanesusanuio an2opummos; HA OCHOGE NAPWNEAUIMA OGHHBIX U NAPANICNUMA 3a0a.
IIpeumywecmsa u neoocmameu, cnocobbl peanusayuu. ; |

7)  Muozosadaunocme. Dopmpbl peanusayuu MHO203A0AUHOCIL: npoueccw U NOMOKY, ux‘ocoﬁeﬂnocmu Ceoiicmsa
3a0au.

8) IInanuposanue u ouchemyepuzayus. Ancopummel ngaHupoeanl sada OC.

9) Paspabomxa napannenvivix npospamm Ha 0CHOGE Mﬁozonomouﬁocmu Cmanoapm POS[X Threads (pthreads).
Ipumep. i

10) Mnozonomounocme 6 cospemenmvix Al (na npumepe CH#): obvexmmo- opueHmupoea'HHbm nocxad, cpashenue
Mmooenen npopamMMUpoSanus Ha ochoge kiaccos System. Tl hreadmg Thread u System.T hreadmg Task.

11) Ilyner nomoxos: Haswauewue, npunyun opeanusayuy. O2panuMenus npu UCNORb306AHUM NYI08 NOMOKOE 6
NapamiebHbIX NPOSPAMMAX.

12) Jloxanvnoe xpanunuwge nomoxa. Hasnauenue u npumep uCﬂOJle’OGClHMﬂ

IIpuMepHbIii nepeveHb BOl'lpOCOB K penTnHr-lcOHTpomo Ne2
1)  Haswauenue cmanoapma OpenMP. Moodenw gvinonnenus ‘OpenM‘P npocpamMmbt.

i |
2) Paspabomxa napannenvuvix npoepamm Ha ocrose cmanoapma OpenMP: 0CHOGHbIE Nepemennble OKpYIHCeHUs,
@yrryuu u Oupexmugol. Ipumep.
3)  Hasnauenue cmanoapma MPI. Mooenv svinonnerus: MPI-npozpammui.



4) OcHoeneie ynkyuu MPI, npuem/nepedaua OanHvix Meofc0y OmoenLHbIMU npoygccami Broxupyrowue u

Hebnoxupyrowue onepayuy. Ipumep. ‘ ‘ ;
\

5)  Konmnexmusnvie gynxyuu MPI: wuporosewjamensras paccwzm pasoenenue i céop OGHHBIX, AZPecUpOSaHUe
|
Oannvix. [Ipumep. } ‘
IIpumepHbIH epeYeHsb BONPOCOB K pei/iTm{r-K()HTpomo N03

1) Cunxponuzayua 3a0ay. IIonamue «kpumueckou cexyuuy npoepanmbz Bsaumnoe ucmrouenue 3a0au.
2)  T'oHku npu 63aumoOeiicmeuy RApaINeNbHoLX 3a0ay. onpeaeﬂeuue, npumep, cnocobul pgmenuﬂ.

3)  Tynuxosvie cumyayuu: onpedenerue, npumep, cnocobul O6Hapy9}ceyuﬂ u npe()omepau‘;eﬂuﬂ.

4)  Ob6vexmuor cunxporuzayuy, oowui npunyun pabomel, munbl 06bel<moe U ux 0(‘06€HHCLCW1M

5)  Hebnoxupyrowas cunxponusayus.: HasHauerue, RpeuMyyecmea | " HeOOCMAMKY, cnoco6bz peanuzayui.

6) Iapamnenvibie  CMPYKMYpLL  OGHHBIX.  PASHOGUOHOCL, npuMepul  maKux | cmpykmyp 6 s3viKkax

|
NPOSPAMMUPOBAHUA, NPEUMYUECIBA U HeOOCIANKU. !

7)  Acunxponnas moOelb RpOZPAMMUPOSAHUS HASHAYEHUE, OMAUNUEC OM WNAPWINENHOU MOOENH, BaPUAHMIbL
peanuzayuu 8 A3LIKAX NPOZPAMMUPOSAHUA. | ; \
IIpome:kyTouyHas aTTecTalUs 10 HTOram ocsoelmﬂ JMCUHMNUTHHBI (3K3ameﬂ)
IIpumepubrii nepevyeHb BOIIpOC()B K JK3aMeHy |

1) Oyenxu npouzgooumensHOCU GoIYUCIUINENLHBIX cucmeM (spems, IPS, FLOPS). :
2) Knaccuguxayus evivuciumenvhvix cucmem (no (DﬂuHHy l;l N0 OpeaHuaYUY | ONEPAMUGHOT  NAMAMY).

Ocobennocmu kaxicO020 KIACCa CUCTHEM.

3) Ilooxo0vi, ucnonvsyemvle ONa yGenueHus npoweo@umeﬂbyocmu GOIYUCTIUNETIDHBIX cuc’meM

4) Ceolicmsa napannenvHblx an2OPpUMMOB: CIeneHsb napamezzusma 3ePHUCIMOCTIb, yc;copeHue agpexmugrHocme.
3axon Amoans u e2o npakmuuecKuti CMbICaL. | } §

5) Cpeonsa cmenenv napauienusma anzopumma COSAUGAHUS, crc‘afmpnoeo YMHOOICEHUs 6EKMOPO8, YMHOJICEHUA.
mampuybl Ha eéexmop. IIpumepnl anzopummos, oonadaiouux uaewzbuou CIMenenbIO NUPAIeNUIMA.

6) IIo0x00el K pacnapanielusanuio aneoOpummos: Ha OCHOGe napwweﬂwma OaHHbl)f U napamenuIma 3a0ay.

IIpeumywecmaa u Hedocmamey, cnocobbl peanu3ayuu. ;

7)  Mnozozadaunocms. Qopmbl peanuzayuu MHO203A0AYHOCTNU: npouewbz U HOMOKY, UX oco6eHHocmu. Cesoticmea

3a0au. |

8) Ilnanuposanue u oucnemuepuzayus. Ancopummo! nﬂaﬁupoeaﬁwz 3a0au OC.

9) Paspabomka napannensHuix npoepamMm Ha OCHOGe MHozonomouﬂocmu Cmanoapm POSD( Threads (pthreads).
Ipumep.

10) Muozonomounocne ¢ cospemennvix All (na npumepe CH): obbexmmHo-opuenmuposannbili no0Xoo, cpasHenue
MoOenel RpOSPAMMUPOBAHUA HA OCHOGE KIACCO8 System. Threadi'ng Thread u System. JWreading Task.

11) Iynei nomorog: HazHAweHue, NPUHYUN OP2AHUSAYUU. OepaHuweHm HpU UCHONb306AHUY NYNOS NOMOKOE 6
| \

NAPANENLHBIX NPOSDAMMAX. |

12) Jlokanvnoe xpanuwnuuge nomoxa. Hasnavenue u npumep ucnozzbs’beai-fwz.

13) Haznauenue cmanoapma OpenMP. Mooenw ezbmwmeuwi OpenMP-npoepaMMbl.

14) Paspabomka napaiiebHelx npospamm Ha OCHOGE cmaHOapmaTOpenMP OCHOGHbie| epeMenHble OKPYICeH,
@yrxyuu u Oupexmugsel. [lpumep. ‘ |

15) Hasnauenue cmanoapma MPIL. Mooens evinonnenus }\/IPI-npoepchsz |

16) Ocnoeuvie gynxyuu MPIL npuem/mepedava Oanvix mexcdy, omdenbHbLMu npoueccamu bnoxupyiougue u
Hebnoxupyrowgue onepayui. Ilpumep.

17) Konnexmugnoie gynxyuu MPI: wupoxosewamenshas paccwma pasoenenue u c60‘p OGHHBIX, AZPecUPOCAHUE
oannwx. IIpumep. 1 ‘ |

18) Cunxponuzayus 3a0ay. Ilonamue «xpumuueckoli cexyuuy npoepamtbz Bzaummnoe uc;cmoueuue 3a0au.

19) I'onxu npu e3aumodeticmenuy napaieNloHblx 3a0ay.; onpe()eﬂeyue:, npumep, cnocobbl peueHus.

20) Tynuxosvle cumyayuu: onpeoeienue, npumep, cnocobbl OBHAPYIHCEHUs. U IPEOOTNBDAEHUA.



|
|
‘ |
21) Obvexmpr cunxporusayuu. 06wl npUHYUN pabomvl, Munbvl 0517@7(‘”106 U Ux 0(‘06€HHQCmu

22) Hebnoxupylowasn CUHXPOHUBQYUA. HABHAUEHUE, rrpezmymecmsau HeDOCMAamKU, cnoco6b1 peanuzayui.
23) Hapannenvhvle  cmpykmypul  OaHHBIX.  PU3HOGUOHOCTIY, |NpuMepbl  MOAKUX 1 CIMPYKIYD @ SI3bIKAX
\ \
NPOZPAMMUPOBAHUSA, NPEUMYUECINBA U HEOOCMAMIKU. \

24) Acunxponnan modens RpPOZPAMMUPOSAHUA! HAZHAYEHUE, omj;ultue om nap:wzeﬂiaﬁou MOOeNl, GaAPUAHIbL
Ppeanu3ayuu @ A3bIKax NPopamMMUupOSaHUAL. ;
CamocrosiTesibHas padoTa CTYAEHTOB M0 AUCLIUILIMHE BKmoqaeT B cels CTIE/IYIOLIHE BHIbI ASATEIIbHOCTH!
1) mpopaboTKy yuyeOHOrO MaTepuana no KOHCNeKTaM, y4eOHOH 1 Hayq[Hon nmepaType
2) MOArOTOBKY K NMPaKTHYECKHM M JTaOOPaTOPHEIM 3aHATHAM; | \
3) MOArOTOBKY MO BCEM BH/IAM KOHTPOJbHBIX MEPOTIPUSTHH, B TOM HMCTIe K TeKylueM Yy KOHTPOMIO 3HaHWUN M
MIPOMEKYTOYHOM aTTecTanuy. ‘ |
Tembl 1J1s1 caMOCTOATEILHOM paGOTLl CTYZEHTOB
1)  Ocobennocmu anhapamnoil peanuzayuy MHOZONPOYECCOPHBIX 6bll|lu("flum€]leblx cuctem u cynep-C DBM

2)  Xapaxmepucmuxy mononozuii cemu nepeoayu OGHHBIX. AJZZOpumel Mapmpymua’auuu Memocb: nepedauu

OQHHBIX. ‘

3) Memoovr no2uuecko2o npedcmasneHus Mmonoiouu Kommyuchauuoyﬂoﬁ cpeobi. (i)mo@pm/ceﬂue KOAbYEBOT
MONOAO2UU U IMONONIO2UU PEemKY Ha 2unepiyd. } 1

4) Mooens napannenvreix ebrvucienuti 6 6uoe cemu Ilempu ‘

3)  Mooens napannenvhvix goivucaenuii 6 6ude epagpa «npouecc-pecjypc»
6) Illapamnenvhvie anzopummsl COpMUPOBKY | ;
7)  HapanenvHbie yucnennvle areopummsl TUHEUHO azebpul ; ‘

‘ ‘
8) Ilapannenvhvle yucneHHble QI20PUMMbL PeUeHU OUpPepeHyuanbHbIX YPaBHeH Uil 6 YACHHBIX HPOU3BOOHbLX
9) lapannenvHuie yuciennvie an20pUmMmbl MHO20MEPHOT MnoeoSKdmpeMaﬂbHOﬁ onmuUMUBaYUY
10) Omnaoka napannensoHbix BPULOJCEHUT.

®oHA OLEHOYHBIX CpCACTB Mg IMpOBEACHUA aTTeCTalluH \ypO‘BHH C(bOpMI/IpOBaHHOCT[/l KOMICGTCHLIMH

06yqa}omnxc;l Mo AUCLUNITHHE O(I)OpMJ'[HeTCH OTACIbHBIM JOKYMCHTOM. | 1 1

7. YYEBHO-METO/JUYECKOE " I/IH(I)OPMA%HI/IOHHOE OBE:CHEHE)HIIE

JUCHUILINHBI
7.1. Kunroob6ecnmeueHHOCTh |
HaumeHoBaHMe TUTEpaTypEi: aBTOP, HA3BaHKE, BU U3JAHH, W3aTEIBCTBO T'oa KHHUT'OOBECITEYEHHOCTD
MBH;HH KonuuecTso Hanuuue B
JK3EMIUIPOB INEKTPOHHOH
W3ganul B fubmmoTexe
6ubnnoteke Bal'y
Bal'V B
COOTBETCTEHH C
OI'OC BO
1 2 3 4
OcHoBHast 1uTeparypa*
AnronoB, Anexcanap Cepreesny. TexHOMOrMH NapaLaenbHOTO 2012 30 -
nporpammupoBanng MPI u OpenMP : yuebroe nocobue 114 By30B 0
HanpaejeHuam 010400 "Tlpuinagnas marematuka U MHdopmaruka” 1
010300 "dynpamenTanbHas MHPOpMaTUKa 1 UHPOPMALIMOHHBIE
texHosorun" / A. C. AHTOHOB ; MOCKOBCKHE rocy4apcTBE HHbLH
yHnepcuteT umenu M, B, Jlomonocorsa (MI'Y) ; aBT. npeaucn. B. A.
Canosnnumit .— Mocksa : Mockopcknii ynusepenter (MIY), 2012 .—
339 c. : mi. — (CynepkommstoTepHoe oOpazoanne) .— bubnuorp.: ¢. 333-
334 — [SBN 978-5-211-06343-3.
OCHOBBL MApaNIeNIbHOTO NPOrpaMMUpPOBAHUA [DNeKTpOHHbLH pecype] / 2013 — http://www.student
boraugs K.IO. - M. : BUHOM, 2013, - libra]'y‘ru/byook/[s
http://www studentlibrary.ru/book/ISBN9785996309399.html BN978599630939
9.html
Depotos U.E. Mozenu napaineabHOTo NporpaMMUpoBaHus 2012 = http://www.iprboo
[DnexrponHslii pecype]/ enotoB U.E.— DneKTpoH. TeKCTOBbLIE kshop.ru/20877
nanubie.— M.: COJIOH-ITPECC, 2012.— 384 c.— PexuM pocryna:




http://'www.iprbookshop.ru/20877.— 2BC «IPRbooks»

[{apannenshoe nporpammuposanue Ha C++ B nefictuy, [IpakTuka 2012 http://www.student

pa3paboTKn MHOrOIOTOUHLLX MPOrpamMm [AnekTpoHHbii pecype] / DHTOHM library.ru/book/IS

Vunbame ; Ilep. ¢ aurn. Ciuakun A A. - M. : JIMK Tlpecc, 2012, - BN978594074448

http://www.studentlibrary.ru/book/ISBN978594074448 1 html 1 .html
JlonoTHUTeNIbHAS IMTEPATYPa

Kynnkos M.M. Texnonmoryn pa3paGoTky mporpaMMHOTo ofecmedeHus s 2013 hitp://'www.iprboo

MaTeMaTHYeCKOro MOAEIMPOBAHUA PUIMIECKUX Mmpolieccon. YacTs 1, kshop.ru/45044

Hcnonb3oBaHue CyNepKOMIBIOTEPOB, OCHALIIEHHBIX Tpa(HUecKuMy

yckoputensaMu [InekTponHslil pecype]: yae6Hoe nocobue/ Kymnkos

N.M.— DriexTpoH. TekcToBbie NaHHble.— HoBocubupek: Hosocubupekuii

rocyNapCTBEHHBIH TeXHHUeCKui yHuBepcuTeT, 2013.— 40 ¢.— Pexum

nocryma: http://www.iprbookshop.ru/45044.— DBEC «IPRbooks», no

apoio

Mogenu pacnpepeneHHIX BEIUNCACHHIT [ DNeKTpOHHBIH pecypc] / 2011 http://www.student

Tonopkos B.B. - M. : DU3MATIIUT, 2011. - library.ru/book/IS

http://'www studentlibrary.ru/book/ISBN5922104950.html BN5922104950.ht

ml

Texuonorus CUDA B npuMepax: BBeA€HHE B POrPaMMUPOBAHHE 2011 http://www.student

rpaduyeckux npoueccopos [DekTponHbIit pecype] / Cannepe JIx., library.ru/book/IS

Ksnapot 3. - M. : IMK Ilpece, 2011. - BN978594074504

http://www.studentlibrary.ru/book/ISBN9785940745044 html 4 html

7.2. HuTepueT-pecypenl

1. Jlabopatopus IapamiensHeix HHOOPMALHOHHBIX TEXHOIOTHI Haquo-HccnenoBaTembcxoro

BBIYMCIIHTEIbHOrO HeHTpa MI'Y http://parallel.ru

2. MPICH: a high performance and widely portable implementation of the Message Passing Interface (MPI)

standard. https://www.mpich.org/

3. Opurunaner craapapra MPI: http://www.mpi-forum. org/docs/do}cs html.

8. MATEPUAJIBHO-TEXHUYECKOE OBECﬁE‘IEHPIE JUCI

Hﬂﬂ peajinsalnuu JlaHHO# JUCLHMIUIHHBI HMEIOTCA cneunaanLIe TIOMCLICHUA O]
JICKIIMOHHOI'O THIIA, 3aHATHHI HpdKTI’I‘{eCKOFO/JIa60paTOpHOFO "mna TCKYLIETO KlOHTp(

aTTeCTallMH, a TAKKEe MOMELUCHMSA 11 CAMOCTOSTSIbHON paGOTbI

UITJIUHBI

51 TIPOBEJACHMA 3aHATHH
J4 M TIPOMEKYTOUHOH

IlpaxTHueckue u abopaTopHbIe 3aHATHS IPOBOAATCA B aynm*opmd (KOMHL}C»TepHOM Kkiacee) 5116-3 (wm
aHAJIOTMYHOM KOMIIBIOTEPHOM KJIacce B 3aBUCHMOCTH OT CETKH pacnncaﬂm)

HepequL HCHOJIb3YCMOTrO JIMUECH3UOHHOT'O TIPOI'PAMMHOI0 O6CCH6‘4€HMSI

1) MS Visual Studio;
2) MS HPC Pack SDK (cBoGomso pacnpoctpansiemoe I10)

3) MPICH (cBoGoaHo pacnpoctpansemoe I10)
4) MS Word,




Pabouyro mporpammy cocrasun l'omy6es A.C. P
(®HO, noan ;_n;‘_h) :

Perensent —‘"_/ -

7

(upencrasurens paboTomarensd) AL, Vl 6&7 A (méfa( 4, Mfég 4 g_/ —

(mecTo paboTer, TomkHOCTL, DU, MOLIUCh)

IIporpamma pacemotpena u oo6pena Ha 3ace anuu Ka(be,upm GH3uKH# npﬁxnanﬁon MaTeMaTUKU

IIporoxon Ne { or (209 2019 roma

3aBeqyromuif kadgeapoi

e P?paKe.HS{H C.M.
(®HO, noarucs) / \
Paboyas nporpamma paccMoTpeHa U onobpeHa Ha 3aceﬂaHHH yuebHo- MCTOI[I/I‘I@CKOI/I KOMUCCHM
HarpaBienns 02.03.03 Marematuueckoe obecneucHue 1 aIIMI/IHI/IOTpI/IpOBaHHe ﬁH(])opmauxommx cHCTEM
I[Tporoxon Ne ot J2.04,2019 rtona <
Ipencenarens xoMmuccun L
(@O, nommnc)’

Apaxeis C.M.




JIACT NEPEYTBEPKAEHU ST
PABOYEIl TPOT'PAMMBI JIUCIIATLIMHBI

PaGouas nporpamma o;106peHa Ha y4yeOHbLIH roj

ITporokon 3acenanus kadenprr Ne oT roga

3aBexyromuii kadenpoit

PaGouas nporpamMma oo6peHa Ha ____ y4eOHBI 10]
IIporoxoin 3acemanus Kadenpsr Ne or roja
3aBenyromuii Kaenpoi

Pa6ouas nporpamMma oxobpeHa Ha yueOHBIH 1o
[IpoTokon 3acenanus kadenpsr Ne oT roja

3aseayromuit kahenpoit




JIUCT PETUCTPALIMA U3MEHEHN
B pabouyio MPOrpaMMy JHCLMITHHEL
HAHUMEHOBAHHE
06pa3oBaTeNbHOM NPOrpaMMEI HANPABNEHHs TIOArOTOBKY 02.03.03 Mamemamuueckoe obecnevenue u

AOMUHUCIMPUPOBAHUE UHPOPMAYUOHHBIX CUCTNEM

Howmep BHecenbl n3MeHeHHs B YacTw/pasieis! Hcrionuurens OcHoBaHue
H3MEHEHUS pabodeii mporpamMmel 15[ (HOMep M aTa NpoToKOIA
3acesianus kadeapsl)

3aB. kKadenpoin . /
TToonuce DHO




