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1 Leau 1 3a1a4u U3y4YeHUs TUCHMILIUHBI (MOTYJIs).

1.1 Ileab ocBoeHUSs JUCUMILIHHBI.

HensamMu ocBoeHUS AMCUUIUIMHBL «O(QQGEKTHBHBIE AITOPUTMBI alreOpbl M aHAIH3a»
SBIISIFOTCS: TOATOTOBKA B OOJACTH NMPHUMEHEHHUS] COBPEMEHHOM BBIUYMCIUTEIBHOW TEXHUKH IS
pelieHusl TMPaKTHYECKHX 3a/ad MaTeMaTH4YeCKOTO W KOMITBIOTEPHOTO MOJICIMPOBAHMUS,
nH(POPMATHKH; TOJydCHHWE BBICIIETO (HAa YpPOBHE Marucrpa) oOpa3oBaHUS, IO3BOJISIOLIETO
BBIMYCKHUKY ycHemHo pabotath B U30paHHON cdepe MAeATENbHOCTH C NPUMEHEHHEM
COBPEMEHHBIX KOMITBIOTEPHBIX TEXHOJIOTHH.

1.2 3apa4yu AUCHUIINHBI.

PazButne mnpodeccHOHANBHBIX KOMIIETEHTHOCTEH | MPHOOpPETeHHE MPAKTUYECKUX
HABBIKOB YHCJICHHOTO PEIICHHs 33Jad MEXaHWKH W MaTeMaTHYeCKOW (PM3UKU COBPEMEHHBIMU
METOJaMH.

1.3 MecTo qucuuninHbl (MOayJisl) B CTPYKTYpe 00pa3oBaTe/ibHON NPOrpaMMBbl.

JucuumnuHa «3¢(deKTUBHbIE alrOpUTMbl anreOpbl M aHalnW3a» OTHOCUTCS K YacTH,
(dbopmupyemasi yuacTHUKaMU 00pa30BaTENIbHBIX OTHOIIEHUN U SBJSETCS (PaKyIbTaTUBOM.

3HaHMUS U YMEHHUs, IPUOOpPETEHHbIE CTyJ€HTaMH B PE3yJbTaTe U3y4EHMs JUCLMIUINHBI,
OyAyT HCHOJIBb30BaThCA NPU HU3YYEHUU OOIMMX M CHEUUATbHBIX KYpPCOB, IPHU BBINOJIHEHUU
KYpCOBBIX paboOT, CBSI3aHHBIX C NMPUMEHEHUEM BBIYMCIUTEIBHBIX METOJOB U KOMIIBIOTEPHBIX
TEXHOJIOTUH.

1.4 IlepeyeHp NJIAHMPYEMBIX Pe3yJbTATOB O0Oy4YeHHS] IO AUCHHUILIMHE (MOAYJIIO0),
COOTHECEHHBIX C IVIAHUPYEMbIMH Pe3yJIbTATAMHU 0CBOCHHs 00pa30BaTeIbHOM IPOrPaMMBbI.

N3yuenne paHHOW y4uyeOHOW JMCHMIUIMHBI HANpaBiIeHO Ha (QOPMHUpPOBAHUE Y
00yJaroImuXxcsi 00MIEKYIbTYPHBIX/001IeTTpo (hecCHOHATBHBIX/TPO(HECCHOHATBHBIX KOMIIETEHITUN
(OK/OIIK/TIK)

Ne WNHuneke Conepxanue B pe3ynpraTe u3yueHus: yueOHON AUCHUTIIHMHBI
~ | xoMIIeT | KOMIIEeTeHIUHU (WK €€ oOyyaroluecs: J0IKHbI

- Q20005078 YaCcTH) 3HATh YMeThb BJIaJeTh

1. OIIK-4 | crmocoOHOCTh HAXOAUTh, [OCHOBHBIC peaTM30BBIBAaTh  [METOIUKOM
aHATN3UPOBATH, METOMBI 1 aITOPUTMBI U [pa3paboTKu
pearn30BbIBATH MPUEMBI aNTeOphl | MATEMAaTHUCCKHUE [[IPOTPaAMM,
nporpaMMHO U 1 aHaJINu3a, MOICIN B BUIC crrocobamu
HCIIOJIB30BaTh Ha MCITOJIb3yEMbIC KOMIIBKOTEPHBIX  (OOCHKHU
MIPaKTHKE pu Iporpamm ¢ b pekTHBHOCTH
MAaTEMAaTHYCCKUC KOMHBIOTCpHOfI HCIIOJIB30BAHHUEM [AJITOPUTMOB n
aJI'OPUTMBI, B TOM p€ain3aluu COBPEMECHHBIX MaKCHUMaJIBHO
YHUCJI€ C TPUMCHCHUEM MAaTEMAaTHYCCKUX BBIYHUCIUTCIBHBI |[TOCTHXHUMOI'O
COBPEMEHHBIX MO,I[GJ'IGIZ X CUCTEM Mmapajijicn3Ma Ha
BBIYHUCIINTCIIBHBIX nmapaJijICJIbHbIX I.[QJ'IGBOI?I
CHCTEM BBIYMCIICHU BBIYHCIUTEILHON

ApXUTEKTYpe

2. CTpyKTYypa ¥ colep:KaHue JUCHUIINHBI.

2.1 Pacnipenesnienne TPyA0EMKOCTH AMCIHUILJIMHBI 10 BHJaM padoT.

Ob6mas Tpyno€MKOCTh AUCHUIUIMHBI COCTaBisieT 2 3au.ef. (72 4aca), MX pacmpeeneHne
o BUAaM paboT MpeAcTaBlIeHO B TabIuIe

(0ns cmydenmos ODO).

Bcero
JacoB

Bun yae6HO# paboThI CemecTpsl
(dachr)

6 || |




KonTakTHas padora, B TOM YHCJI€:
AyIMTOpHBIE 3aHATHS (BCero): 342 | 34.2
3aHsATHs IEKIMOHHOTO TUIIA 16 16 - -
JlaGopaTopHbIe 3aHATHS - - - -
3aHATHS] CEMMHAPCKOTO TUIA (CEMUHAPBHI, 18 18 i )
MIPaKTUYECKHUE 3aHITHSI)
HNuasi koHTakTHasA padora:
KoHnTposas camocTosarenbHoi padotsl (KCP) - -
IIpomexyrounas arrecrauus (MKP) 0.2 0.2
CamocTosiTe1bHAsi paboTa, B TOM 4HcJIe:
Kypcosas pabora - - - -
IIpopaboTka yuebHOr0 (TEOPETHUECKOT0) MaTepuaa 27.8 | 278 | - -
BrImonHeHne HHAMBHUIYaTbHBIX 3aaHUH (TIOATOTOBKA 8 8 i i
COOOIIIEHUH, TPe3eHTaIuil)
Pedepar - - - -
IToaroroBka K TEKyImemMy KOHTPOJTIO 2 2 - -
KonTpoJib:
IToaroroBka K 3K3aMeHy - -
OO01mas TpyA0eMKOCTh yac. 72 72 - -
B TOM "HCIIe KOHTAKTHAS | o/ 5 | o4 5
pabora
3a4. el 2 2

2.2 CTpyKTYypa IMCHUILIHHBI:

Pacnpenencnue BuaoB yueOHO pabOTHI M KX TPYAOEMKOCTH IO pa3/ieiaM JAUCIUTLTAHBI.
Pasniensl qUCHUTUIMHBL, H3ydaeMble B 6 cemectpe (ounas popma)

KonuuecTBo yacoB

AvyautopHas BreaynuT
Ne HaumenoBanue pa3nienos yﬂa60TI;1 opHasi
Bcero p pa6ora
J | 113 JIP CPC
1 2 3 4 5 6 7
1. Brenenue B nmapaienbHbie BBIYMCICHUS 10 4 4 7.8
2 Mertoabl nnepenaun qanubix. Crangapt MPI. 48 6 6 10
ba3oBbie cpencTBa mapamuieIbHOTO 62 | 6 8 20
3. MPOTPaMMHUPOBAHUS CUCTEM C OOIIEH MaMsThIO
Hmoeo no oucyuninune: 16 18 37.8

[Ipumeuanue: JI — nexuum, [13 — npaktuyeckue 3anstus / cemuHapsol, JIP — maGopatopHbie

3ansaTus, CPC — camocTosiTennpHas paboTa CTyAeHTa

2.3 Copneprxanue pa3/iesioB AUCHUILINHBI:
2.3.1 3aHATHSA JEKIMOHHOTO THIIA.

®opma
HanmenoBanue
No Conepxxanue paszzgena TEKYILETO
paszzaena
KOHTPOJIA
1 2 3 4




Bsenenue B
rapajieabHbIe
BBIUMCJIEHUSA

O030p mapamIeabHbIX BEIYUCIUTEIBHBIX CUCTEM H
ux knaccugukanus. CriocoObl OpraHu3aiu
napayuiebHON 00padOTKH JTaHHBIX
BrrancnurenbHble KIacTephl: OCHOBHBIEC TIOHSATHS,
apXUTEKTypa, THTIOBOM HA0Op KJIIACTEPHOTO
IPOTPaAMMHOTO 00€CTIeUeHHsI, CPEJICTBA JOCTYIA U
yIIpaBJICHUS], TECTHPOBAHUE IPOU3BOAUTEIIHHOCTH.
MoenupoBaHye MapauieIbHBIX IPOTPAMM.
Peanuzanus napanienusma pa3InyHOTO BU/A.
OO0wras cxeMa U MeToIuKa pa3paboTKu
napaieNbHBIX anropuTMoB. Llenu u 3agaun
napayuIeIbHON 00paO0OTKH JTaHHBIX.
Heo0x0MMOCTh U aKTyalTbHOCTh TTapayluIeIbHBIX
BBIUMCIICHUH. Pazmiuaunst Mexxay MHOT03a/1a4HbIM,
napajieIbHBIM U PacIpeeTICHHBIM PEKUMaMH
BBITNIOJIHEHUS TIporpamM. 3akoH AMjans. 3akoH
Mypa. I'unoresa Munckoro. Crioco6bl OCTPOEHUS
MHOTOTIPOIIECCOPHBIX BBIYMCIUTEIBHBIX CHCTEM.
Kpatkas ucropus pa3Butus
BBICOKOTIPOHM3BOIUTEIHHBIX BEIYUCICHUH

PI'3

Mertobl iepenaun
naHHbIX. Cranmapt
MPI.

OO6mras xapakTepucTUKa METOJIOB TIepeaaun
JAHHBIX, OTICHKAa BPEMEHH BBITIOTHEHHS
KOMMYHHUKAITMOHHBIX onepanuii. O1eHka
TPYAOEMKOCTH OTIEPAIIMI Tepejaun TaHHbBIX IS
KJIacTepHbIX cucteM. Moaens Xokau. MPI:
OCHOBHBIE MTOHATHS U onpeieneHus1. ba3oBblii
(MuHUMAanNBHBIN) HAOOP QyHKIMIT MPI,
JOCTAaTOYHBIN 1 pa3paboTKy mapauieIbHbIX
nporpaMm. Onepanuu nepeaadn JaHHBIX MEeXIY
IByMsI polieccaMu. KosiekTuBHbIE onepannu
neperauu JaHHBIX. YTIaKoBKa U paclakoBKa
pa3HOTUIIHBIX JaHHBIX B MPI. Ynpasnenue
IPyIIaMHU POIIECCOB M1 KOMMYHHKATOPaMHU.
Buptyanbnsie Tonosiorun MoaenbHbIN IpUMep:
YMHO>KEHHUE MaTPUIIbl HAa BEKTOP.

PT3

BbazoBsle cpencTa
MapauIeIbHOTO
MIPOrpPaMMHUPOBAHMS
CHUCTEM C 00LIen
MMaMSTBIO

O6mme ceeaenus. Ctpykrypa ctanaapra OpenMP.
Hocrounctsa TexHosoruu OpenMP. Moaenb
napamennzma OpenMP. Moaens namsaru OpenMP.
Jupextussl OpenMP. Tunsl qupektus. @opmar
3anucu AUpeKkTuB. OrnpeaeneHue napauieabHO
obnactu. Pacnipenenenre BEIYUCICHUM MEXIY
NOTOKaMU. J[MpEeKTUBbI CHHXPOHHU3ALIUH.
JIMpeKTUBBI yIpaBieHHUs 00JaCThI0 BUTUMOCTH
JaHHbIX. COBMECTUMOCTb IUPEKTUB U UX
napametpoB. bubnuoreka ¢pynkuuit OpenMP.
OyHKIMHU TSI KOHTPOJIs/3arpoca mapaMeTpoB
cpensl ucronHeHuss. yHKIMN CUHXPOHU3ALNH.
[Iepemennsle cpensl ncnoaHenus. [Ipumep
nporpamMMsbl Npou3BeaeHus maTpull. CpaBHEHUE
texHonoruit MPI u OpenMP st SMP-cucrem.
I'u6puansiit (MPI+OpenMP) nonxoxn mis SMP-
kiactepoB. Komnuisitopsl Intel ¢ moanepxkoi

PI'3




OpenMP. HCcTpyMeHTaNbHbBIE CPEACTBA
pa3pabOTKU M OTJIAZKK MHOTOMOTOYHBIX
NIPUIIOKECHUH.

2.3.2 3aHATHSA CEMHHAPCKOI0 THIA.
3aHATHS] CEMMHAPCKOTO TUIIA HE MPEIYCMOTPEHBI.

2.3.3 JlaGopaTopHblie 3aHATHSL.

HaunmenoBaunue
paszaena

TemaTnka NpakTU4YECKUX 3aHATUN
(ceMHHapoB)

dopma TeKyliero
KOHTPOJIS

2

3

4

il I

. |BBenenue B

napaJuieibHbIC
BBIYUCJIICHUA

[NousTHE KIacTepa M KIACTEPHON apXUTEKTYPHI.
Krnaccuukanms kiacTepHbIX BEIYUCIUTEIBHBIX CUCTEM.
CocraB cereBoii HHPpacTPyKTyphI Kiactepa. THUIIbI
TOMOJIOTUN U KpuTepuu 3PpPeKTHBHOCTH
KOMMYHHUKAIIMOHHOM CETH KJIacTepa.

CereBble peumieHu 1A KJIaCTEPHBIX CUCTEM.
OCHOBHBIE KPUTEPHU OLICHKHN KIIaCTEPHBIX CHUCTEM.

Tunuysb HAOOP MPOrpaMMHO-ANTIAPATHOTO
o0ecriedeHms KIacTepoB.

Oco0eHHOCTH 3aycKa 3aa4 Ha KiacTepax.
CucreMsl yripaBieHHUS 3aTaHUSMH.

WHTterpupoBaHHbie HAOOPBI KJIACTEPHOTO
MIPOrPaMMHOT0 00eCIICUeHHSI.

poBepKa
JIOMAIHEero
MPaKTUIECKOTO
3aaHus

Mertoabl iepenayu

naHHbIX. CTanaapt
MPI.

OO6mrast XxapaKTepUCTHKA METOIOB TIepeaavn TaHHBIX,
OLIEHKa BPEMEHH BBHINIOTHEHUSI KOMMYHHKAITHOHHBIX
orneparuu.

OrneHka TPyJOEMKOCTH OMepaliil mepegaan JaHHBIX
JUISL KJTacTepHbIX cucteM. Mopenb Xokuu. MPI:
OCHOBHBIE TIOHATHS U OlpeneneHus. ba3oBblit
(MuHMIManBHBIN) HAOOp (yHKIMI MPI, tocTaTouHbIi
IUTS pa3pabOoTKU MapauIedbHBIX porpaMM. [Ipumep:
IIporpaMMa BBIYHCIICHHS YUCIIA .

Omneparnuu nepenayu JaHHBIX MEXITY TBYyMsI
MIPOIECCaMHt

KonnexkruBHble onepanuy nepefadu AaHHBIX. Y TaKOBKa
1 PACIaKOBKa Pa3HOTUIIHBIX AaHHBIX B
MPI.VnpaBienue rpynnaMy OpoLueccoB U
KOMMYHHMKaTOpaMH. BUpTyanbHbIe TOMONOrMH
MopenpHblil TpUMep: YMHOXKEHUE MaTPULIBI HA BEKTOP

poBepKa
JIOMAIIIHEro
MIPaAKTHIECKOTO
3aJJaHUs

bazoBrie cpencTBa
napajuieIbHOTO
MPOrpaMMHUPOBAHUS
CHCTEM C OOIIeH
MMaMSTBIO

Oo6mme ceenenns. Ctpykrypa cranaapra OpenMP.
HocrouncTBa Texnonoruu OpenMP. Mopenb
napaimenuzma OpenMP. Mogens mamsitu OpenMP.
Hupextusel OpenMP. Tunsl qupexktus. @opmar 3arnmucu
mupektuB. OnpeneneHue napanieabHol 00IacTH.
Pacnpenenenue BEIMMCIEHUH MEXy IOTOKaMU.
JMpeKTuBbl CHHXPOHU3aUUH. IUPEKTUBEI yIIPaBICHUS
0051aCTBI0 BUAMMOCTH JTaHHBIX. COBMECTUMOCTD
JUPEKTUB U UX napaMerpoB. bubnnoreka ¢pyHkuuit

MPAaKTUKO-
OPHEHTUPOBAHHBIN
mpoekT Nel




OpenMP. OyHKIuM 111 KOHTPOJIS/3ampoca mapamMeTpoB
cpenpl ucnonHeHus. OyHKIuu
cuHXpoHu3auuu.llepeMeHHbIe cpebl HCIOTHEHNUS.
[Ipumep nmporpaMMbl MPOU3BEASHUS MATPHILL.
Cpasnenue Texnonoruit MPI u OpenMP ans SMP-
cucreM. ['ubpunnsiii (MPI+OpenMP) nogxon mis
SMP-knacrepos. Kommumstopst Intel ¢ momaepsxkoit
OpenMP. NHcTpyMeHTaIbHBIE CpelICTBA pa3padOTKH U
OTJaJIKU MHOTOIOTOYHBIX MPUIIOKEHUMN.

2.3.4 IlpumepHasi TeMATHKA KyPCOBBIX padoT (MIPOEKTOB)
KypcoBsie paboTsl - HE TPETYCMOTPEHHBI.

2.4 TlepevyeHb y4eOHO-METOAMYECKOTO oDecTedeHNs 11 CAMOCTOSITEIbHOI PadoThI
00yYaIOUIMXCS 10 TUCHUILTHHE (MOLYJII0)

Y4eOHO-MeTOAMYECKNEe MaTepHualbl A CaMOCTOSITENbHON padoThl oOydarolmuxcs W3
YHUCJIa MHBAJIUOB M JIUI] C OTPAaHUYCHHBIMH BO3MOXKHOCTAMHU 3710poBbs (OB3) npenocrapisitoTcst
B (hopMmax, aTalTHPOBAHHBIX K OTPAHHUYCHHSIM UX 37I0POBBS U BOCHIPUSATHS HH(M)OPMAIIHH:

JIis i1 ¢ HapyIIeHUSIMH 3pEHUS:

— B IIeYaTHOU Gopme yBeIMYEHHBIM HIPUPTOM,

— B (hopMe FIIEKTPOHHOTO JOKYMEHTa,

— B (hopMme ayauodaiina,

— B mieyaTHOM gopme Ha s13bike bpaitns.

JInst AL ¢ HapymeHus MM CITyXa:

— B IIe4aTHOM opme,

— B (popMe AIIEKTPOHHOTO TOKYMEHTA.

Jlnis U1 ¢ HapyIeHUsIMM OTIOPHO-/IBUTaTEIbHOTO anmapara:

— B IIe4aTHOM opme,

— B (popMe AIIEKTPOHHOIO JOKYMEHTA,

— B popme ayauodaiina.

JlaHHBIM TepeuyeHb MOXKET ObIThb KOHKPETH3HPOBAH B 3aBUCHUMOCTH OT KOHTMHI'€HTA
00yJaronuxcs.

3. O6pa3oBare/ibHbIE TEXHOJIOTHH.

Jlexiuu, NpaKTUYECKUE 3aHATHS, KOHTPOJbHbIE pPaOOTHI, KOJUIOKBHYMBI, 3au€Thl U
sk3ameH. K o00pa3oBareiabHBIM TEXHOJIOTUSM OTHOCATCS HHTEPAKTUBHBIE METOJbl OOydeHUS.
HHTepakTUBHOCTD MOJaYM MaTepuaia Mo JUCHUILTUHE «I((EeKTUBHBIE aJrOPUTMBI areOphl U
aHallM3a» NpearojiaraeT HE TOJbKO B3aUMOJICHCTBUS BUAA «IPENOJaBaTelb - CTYICHT» U
«CTYJIIEHT - MPEMOJIaBaTeNby, HO M «CTYACHT - CTYICHT». Bce 3TH BUIbI B3aUMOICHCTBUS XOPOIIIO
JOCTUTAIOTCS MPH U3JI0KEHUH MaTepuaia Ha MPaKTUYECKUX 3aHATUSAX U B Mpoliecce TOKIaI0B €
MCIO0JIb30BAHUEM KOMIBIOTEPHBIX TEXHOJIOTHUH.

Jlig Ui ¢ OrpaHUYEHHBIMH BO3MOXKHOCTSMHU 3J0POBbS MPEIYCMOTPEHA OPraHU3alIUs
KOHCYJIbTAIMH C UCIIOJIb30BAHUEM DJIEKTPOHHOM MOYTHI.

4. OneHo4HbIe CPeACTBA VI TEKYIIEro KOHTPOJIS yCIeBaeMOCTH U IPOMEKYTOYHOM
aTTecTalMu.
4.1 ®oH/ OLIEHOYHBIX CPeICTB IS MPOBEJAeHUS TeKYLero KOHTPOJIs.
IIpuMepHBbIii nepedyeHb 32JaHUH H KOHTPOJILHBIX BOIIPOCOB
1. Uctopus u knaccudpukaius cynepkoMnbsiorepoB. CocTaB mporpaMMHOT0 0OecreueHHst
COBPEMEHHOM MapaJuIeIbHON BBIYUCIIUTEIIBHON CUCTEMBI.



2. IlporpaMMucTCKass MOJENIb JBYCTOPOHHHUX OOMEHOB COOOLICHMSAMHU Ha MpHUMEpe
petnenus 3aaaun Jupuxiie MmetoioM SIkoOu ¢ MCIoIb30BaHUEM MPOCTEHIINX Bo3MOkHOCTe MPI.

3. Hekoropele nomnonHuTenbHbIE BO3MOXHOCTM MPI Ha mnpumepe mnapamienbHOR
peannzauuu pemenus CJIAY ¢ 3anonHeHHoON Mmatpuued metogoM ['aycca, ¢ yacTMUHBIM U
MIOJIHBIM BBIOOPOM TJIABHOTO JIEMEHTA.

4. Cucremaruueckuii 0030p Bo3moxHOocTer MPI Ha mpumepe paznuyHbIX BapUaHTOB
3anucu Metoaa SAxkoou nms 3anayum upuxie.

5. MMapamnenvHas peanuzauus pemieHus CJIAY Gousbiioro pasmMepa METOAOM IMPOCTOU
UTEPALIUH.

6. O030p OpenMP, wmtocTpalivs OCHOBHBIX BO3MOXKHOCTEH Ha paHee pacCMOTPEHHBIX
IpUMepax.

7. O030p anbTEepHATUBHBIX MOJEJECH U TEXHOJOIUM NapauieIbHOTO0 IPOrpaMMUPOBAHUS.
I'me oHm BcTpewaroTcs, A 4ero HyXHbl. ba3oBble M NMPOM3BOJIHBIE MOJEINW M TEXHOJIOTHU.
ba3zoBbie TeXHOJIOTHH I TPOMEKYTOUHBIX KJIACCOB KOMMYHUKAIIMOHHOTO 000PY/I0BaHUS.

8. O030p anbTepHATUBHBIX MOJIETEH U TEXHOJIOTMH MapajyieIbHOIO MPOrpaMMHPOBAHUSL.
TexHosornu, Mpou3BOJHBIE OT SIBHOIO JBYCTOPOHHEro OOMEHa COOOLIEHUSMHU. XapakTep U
MPUYMHBI HETPUSATHS HEKOTOPBIX YCOBEPUICHCTBOBAHHBIX TEXHOJIOTMM  MapalljieIbHOTO
MIPOrpaMMHUPOBAHMUS N10JIb30BATEISIMU.

9. OO030p HETPaJIMLMOHHBIX CYNEPKOMIIBIOTEPHBIX apXUTeKTyp. [lpuuuHBl U
HEU30E)KHOCTh WX TOSBJICHUS, Kakue OHHM ObiBaioT. CHUCTEMHBIE TPYAHOCTH B pa3paboTKe
MIPUIIOKEHHH.

10. O6mee mpeacrasienne o nporpammupoBanun GPGPU na mpumepe metona Sko0wu.
[ToapoO6usIit pazbop rudpunHoit peanuzaunun MPI+CUDA.

11. OO6muit 00630p BBIYKUCIUTEIBHOTO U CETEBOTO 0O0OPYIOBaHMS, MPUMEHSIEMOrO B
COBPEMEHHOM CYNEPKOMITBIOTEPHOUN OTPaCIIH.

4.2 ®oH/ OLIEHOYHBIX CPEICTB ISl MPOBEACHUA MPOMEKYTOUHON ATTECTALUM.
IIpyMepHBIii IepeYeHb BONPOCOB K IK3aMeHY

1. Cucrematuka ®auHHa.

2. TloHATus MyabTHIpOIECCOPA, MYJIbTU-KOMIBIOTEPA, BHIYUCIUTENILHOTO KiacTepa.

3. OcoOeHHOCTH OpraHu3aluyd TapajlICIbHBIX BBIYHCICHHM B CHCTEMax C oOmen
namsATeio (oOecreyeHrne OJHO3HAYHOCTU KIUI-MAMATHU Pa3HBIX IMPOILIECCOPOB, CHUHXPOHU3ALUS
BBIYUCIICHUI).

4. OcoOeHHOCTM OpraHu3aluyd  MapavielbHbIX  BBIUUCICHHM B  CHCTEMax C
pacnpeiesieHHO MaMsThIO IOCPEICTBOM Mepeayu COOOLIECHUIA.

5. Kiaccudukanus KiacTepHbIX BEHIYUCIUTEIBHBIX CUCTEM.

6. OOmas cxema 1 METOAMKA pa3pabOTKU MapauIeIbHbIX allTOPUTMOB.

7. Tlpumep HCHOIB30BaHUS METOJIMKHU Pa3pabOTKU MapajieNbHBIX aIrOpPUTMOB IS
MapajuieIbHOTO PEIICHHs TPaBUTALIMOHHON 3a1aun N Tell.

8. Or1eHKa TPyJIOEMKOCTH OTiepaluii mepeaayu JaHHbIX Ui KIACTEPHBIX CUCTEM.

9. KomnekTuBHBIEC OTIEpalliy MepeAayy JaHHbBIX. YTIaKOBKA M PACIaKOBKa Pa3HOTHUITHBIX
na"gHerx B MPI.

10. VYnpapnenue rpynmnamMu IpoeccoB 1 KOMMYHUKaTOpaMu. BUpTyanbHbIE TOMOJIOTHH.

11. HdocrounctBa texnojioruu OpenMP.

12. Mopnens mamsitu OpenMP.

13. Tunsl qupextuB OpenMP.

14. ®dopmar 3anucu aupektus OpenMP.

15. Ompenenenue napamuienbHOR 061acTu.

16. Pacnpenenenue BeluMciaeHUi Mex 1y notokamu B OpenMP.

17. JlupextuBbl cuaxponuzamuu OpenMP.

18. JlupekTuBbl yrpaBieHUs 00JacTbi0 BUAMMOCTU JAaHHBIX. COBMECTUMOCTh TUPEKTUB
U UX IIapaMeTpoB.



19. Ilepemennsie cpenpl ucnonHenust OpenMP.

20. T'ubpuanstii (MPI+OpenMP) nonxoxn miss SMP-knactepos.

21. ucTpyMeHTalnbHBIE CpEACTBA pa3pabOTKU H  OTIAJAKU MHOTOTIOTOYHBIX
MIPUIIOKEHUHN.

OneHoYHBIE CpEACTBA Ui HMHBAJIHIOB W JIMII C OrPAaHUYCHHBIMH BO3MOXKHOCTSIMH
3JI0POBBSI BEIOMPAIOTCS C YUETOM X WHAWBUIYAIBHBIX IICUX0(U3NIECKUX OCOOCHHOCTEH.

— IIp¥ HEOOXOAMMOCTH MHBAIHM/IAM | JIULIAM C OTPAHUYEHHBIMU BO3MOKHOCTSIMH 3JI0POBbSI
MIPEIOCTABIISIETCS JOMIOJHUTEIBHOE BPEMsI ISl HOATOTOBKU OTBETA HA 3K3aMEHE;

— IIPH TIPOBEICHUH TPOLEAYPHl OICHUBAHUS PE3YIBTATOB 00YyUSHHSI HHBAINIOB H JIUI] C
OTPaHUYECHHBIMU BO3MOXXHOCTSIMH 3/I0POBBS TPEAyCMaTPUBACTCS MCIIOIb30BaHUE TEXHUYECKUX
CpeACTB, HEOOXOIMMBIX UM B CBSI3M C UX MHIMBUIYaTbHBIMU OCOOCHHOCTSIMH,

— [IPU HEOOXOAUMOCTH I 00Yy4aroIIUXCsl C OTPAaHUYEHHBIMUA BO3MOXHOCTSAMU 3/10POBbSI
U WHBANUAOB TMpOLIEAypa OLIEHMBAHMS pE3yJIbTaTOB OOyYeHHUS MO0 JUCLMILUIMHE MOXKET
MIPOBOJUTHCS] B HECKOJIBKO 3TAIOB.

[Ipouenypa olueHHBaHUS PE3yIbTATOB OOYYEHHUS WHBAIUIOB U JIMIl C OTPaHUYCHHBIMU
BO3MOXHOCTSIMU 3JIOpPOBbSl 1O JUCHUIUIMHE (MOIYJIO) MpEeAyCMaTpUBaeT MpPeloCTaBICHUE
nHbopmanmi B (opMax, amanTUPOBAHHBIX K OTPAHHUYCHHSIM WX 370POBbS W BOCIPHATHS
nH(popMaLnu:

JIjis U1 ¢ HapyIIEHUSIMU 3PEHUS:

— B IIe4aTHOU popme yBeTMYeHHBIM HIpUdTOM,

— B (hopMe 3JIEKTPOHHOTO JOKYMEHTA.

JInst man ¢ HapymeHus MM CITyXa:

— B IIe4aTHOU opme,

— B (JopMe AIIEKTPOHHOTO T0OKYMEHTA.

Jlnis U1 ¢ HapyIeHUsIMM OTIOPHO-/IBUTATEIbHOTO anmapara:

— B IIe4aTHOM opme,

— B (popMe PIIEKTPOHHOTO JT0OKYMEHTA.

JlaHHBIM TepeuyeHb MOXKET ObIThb KOHKPETM3HPOBAH B 3aBUCUMOCTH OT KOHTHHI'€HTA
00yJaronuxcs.

5. IlepeyeHb OCHOBHOM M IONOJHUTEJIbHOH Y4eOHOM JIUTEPATYyPbl, HEOOX0AMMOI 1151
OCBOEHM S TMCHUIJINHBI (MOLYJIs1).

5.1 OcHoBHas JiUuTEpaTypa:

1. MansBko, A. A. IlapannenpHoe MporpaMMHUpOBaHUE HA OCHOBE TEXHOJIOTHH openmp,
mpi, cuda : yaeOHOe mocobue 1js akajeMudeckoro OakanaBpuarta / A. A. MansiBko. — 2-¢ u3.,
ucrp. U gorn. — M. : HszmarensctBo FOpaiit, 2018. — 115 c¢. — (Cepus : bakanasp.
Axanemuyeckuii kypc). — ISBN 978-5-534-02916-1. — Pexum nocrtyma : Www.biblio-
online.ru/book/46BBEB77-8697-4FF5-BE49-711BB1388D50

2. T'eprens, B.IL. Intel Parallel Programming Professional (Introduction) / B.IL. I'epremns,
B.B. Boeoaun, A.B. CreicoeB u ap. - 2-¢ u31., ucnp. - Mocka : HanroHanbHbIii OTKPBITHINA
Yuusepcurer «MHTYUT», 2016. - 569 c. : un., rpad., cxem. ; To xe [DnexkTpoHHBIN pecypc]. -
URL: http://biblioclub.ru/index.php?page=book&id=429006

Jly11 0cBOEHUS TUCIUILTMHBI MHBAIMIAMH U JIUIIAMH C OTPAHUYEHHBIMU BO3MOXHOCTSAMU
3I0POBbSI UMEIOTCSl M3JaHHsI B DJIEKTPOHHOM BHJE B 3JIEKTPOHHO-OMOIMOTEUHBIX CHCTEMax
«JIaHbY.

5.2 JlonoJiHUTE/IbLHAS JIATEPaTypa:

1. B.B. BoeBoauH. BeruncnurenbHas MaTeMaTHKa U CTPYKTypa anroputmos. M.: U3n-Bo
MI'Y, 2006. 112 c.

http://www.parallel.ru/sites/default/files/info/parallel/voevodin/voevodin.pdf



http://www.biblio-online.ru/book/46BBEB77-8697-4FF5-BE49-711BB1388D50
http://www.biblio-online.ru/book/46BBEB77-8697-4FF5-BE49-711BB1388D50
http://biblioclub.ru/index.php?page=book&id=429006
http://www.parallel.ru/sites/default/files/info/parallel/voevodin/voevodin.pdf

2. B.B. BoeBoaun, C.A. Xymaruii. BeraucnuTtensHoe €10 U KJIacTepHbIE CUCTEMBI — M.
Wzn-so MI'Y, 2007. 150 ¢. . — URL:

http://www.parallel.ru/sites/default/files/info/parallel/cluster/cluster.pdf

3. A.C. Anronos. IlapamnensHoe MporpaMMHPOBAaHUE C HCIIOJIB30BAHHEM TEXHOJIOTHUH
OpenMP. M.: U3n-Bo MI'Y, 2009. 77 c. — URL:

http://www.parallel.ru/sites/default/files/info/parallel/openmp/OpenMP.pdf

5.3. llepuoguyeckue U3IaAHUA:
1. XKypuan «Kubeprerrka u nporpammupoBanue» http://e-notabene.ru/kp

6. Ilepeyenbp  pecypcoB  HH(POPMAUHOHHO-TEJTEKOMMYHHKAIMOHHOH  ceTH
«AHTepHET», HEOOXOIMMBIX /ISl OCBOEHHUS THCHUILIMHBI (MOIYJI).

1. O6pa3oBaTenbHbIi MaTeMaTu4eckuii caiir Exponenta. — URL: www.old.exponenta.ru

2. I/IH(bOpMaIII/IOHHO-aHa.TII/ITI/ILIeCKI/Ie MaTCpuajbl MO MapalJICJIbHBIM BBIYHUCICHUAM. —
URL: http://www.parallel.ru

3. Uadpopmanmonnsle  marepuanbl  LleHTpa  KOMITBIOTEPHOTO MOJEIUPOBAHUS
Hwxeropoackoro yausepcutera. — URL:  http://www.software.unn.ac.ru/ccam

4. ndopmanrionHsle MaTepuainsl padoueit rpynnsl IEEE 1o kiacTepHbIM BBIUYUCIEHUSM.
— URL: http://www.ieeetfcc.org

5. ®enepanbubiii  moptan  "Poccmiickoe oOpazoBanue". Karamor oOpa3zoBaTenbHBIX
pecypcoB. — URL:
http://www.edu.ru/modules.php?op=modload&name=Web_L inks&file=index&I_op=viewlink&
cid=1314

7. MeToanueckue yKa3aHusi IS O0yYalIIMXCA 10 OCBOCHHMIO JAUCHHMILUIMHBI
(Moay.Jist).

B kypce ucnonb3yrores clieayronme MeToabl B GopMbl pabOTHI:

— nexnuu (2 yaca B HEJEIIO);

— J1abOpaTOpHBIC 3aHATHS B KOMIIBIOTEPHOM Kiacce (2 4aca B HEACINIO, BBITOJTHSIIOTCS
3aJlaHUsl Ha KOMIIbIOTepax U 00CYXKIAl0TCsl OCHOBHBIE BOIIPOCH IOMAILIHUX 3aJIaHUM).

B ocBoeHMM AMCHUIUIMHBI MHBATUAAMH U JIUIAMH C OFPAHUYEHHBIMU BO3MOXHOCTSMU
30pOBbsi 0OOJIBIIIOE 3HAYECHHE WMEET WHAMBHAyajbHas ydueOHass pabora (KOHCYIbTAllMU) —
JIOTIOTHUTEIHHOE Pa3bsiCHEHHE y4eOHOr0 MaTepuaa.

WnnuBuayanbHble KOHCYIbTAlMM 1O TPEAMETY SBISIOTCS BaXHBIM  (PaKTOpOM,
CHOCOOCTBYIOUIUM MHIWBHIyaTH3alUU 00y4eHHs] U YCTAHOBJICHHWIO BOCIIUTATEILHOIO KOHTAKTa
MEXAy I[pernojaBaTesieM M OOy4arolIMMCs HWHBAIMIOM WJIH JIMIOM C OrpaHUYEHHBIMU
BO3MOHOCTSIMU 3JI0OPOBBSI.

8. Ilepeuenb MHGOPMANMOHHBIX TE€XHOJIOTHIi, HCNOJIb3yeMbIX MPH OCYLIECTBIECHUH
o0pa3oBaTeIbHOI0 Mpouecca Mo JMCHUUILINHE (MOIYJIIO0).

8.1 IlepeyeHb HH(POPMANIMOHHBIX TEXHOJIOTHH.

— KomnproTepHOe TECTUPOBAHME IO UTOTAM U3YUEHUS Pa3fesioB AUCHUIUIHHEI.

— IIpoBepka JOMAIIHKUX 33JITaHUH.

— Hcrionb30BaHKE 3ICKTPOHHBIX MPE3EHTAIIMN TIPH MMPOBEACHUH MPAKTUICCKUX 3aHATHH.

8.2 IlepeyeHb HEOOXOAMMOI0 MPOrPaAMMHOI0 00eceYeHHus .
1. Onepanmonnast cucrema MS Windows.
2. Visual Studio, C++/Fortran.

8.3 IlepeyeHb MH(POPMALMOHHBIX CIPABOYHBIX CHCTEM:
1. DnexrponHas oubmuoreunas cucrema eLIBRARY.RU (http://www.elibrary.ru)/
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2. WudopmanoHHO-aHATTUTUYECKUE MaTEepHajbl M0 MapalyiebHBIM BBIYMCICHUAM. —
URL: (http://www.parallel.ru)

9. MarepuajJibHO-TeXHMYeCKasi 0a3a, HeoOXoAuMAasi I OCYIIECTBJIEHHSA
00pa3oBaTeILHOTO MpoLecca MO JHCHHILTHHE (MOTYJIIO0).

MaTepI/IaJH)HO -TeXHUYECKOE 00ecIeueHue JUCIHHITIIINHBI

Ne Bun pabor
(MOysl) M OCHAIIEHHOCTH
1. JlekuvoHHbIe 3aHATUS | JIGKUMOHHAs ayAUTOpPHs, OCHAICHHAs MPE3CHTAllMOHHOU
TEXHUKON (TMPOEKTOp, DOKpaH, KOMIBIOTEP/HOYTOYK) W
COOTBETCTBYIOLIMM IporpaMMHbIM obecrieuernnem (Microsoft
Office PowerPoint, Visual Studio, C++/Fortran).
2. JlaGoparopHbie JlaGoparopusi, YKOMIUIEKTOBAHHAs  CHEIUAIU3UPOBAHHON
3aHSTHS MeOenbl0 U TEXHHYECKMMM CpeAcTBaMH O0ydeHus H
COOTBETCTBYIOLIMM MporpaMMHbIM obecriedenuem (Visual
Studio, C++/Fortran).
3. CamocTosiTenbHast Kabuner st camMocToATEnbHOW pabOThI, OCHAIIEHHBIH
paboTta KOMITBIOTEPHON TEXHUKOW C BO3MOYKHOCTBIO MOJKIIOYEHHUS K

cetn «MHTEpHET», MPOrpaMMON JKPAaHHOTO YBEIWYCHUS U
00eCTIeYeHHbII TOCTYIIOM B 3JIEKTPOHHYIO WH(MOPMAIMOHHO-
00pa30BaTeNIbHYIO Cpely YHUBEPCUTETA.
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