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1 Heau n 321244 M3y4YeHUs1 AUCHMUILINHBI (MOIYJIs1).

1.1 Ilean ocBOEeHUN TUCHUIIUHBI.

LensMu OCBOEHHSI AUCHUILIUHBI «D(PQPEKTHUBHBIE AITOPUTMBI aNreOpbl M aHAIH3a»
ABIISIOTCS: MOATOTOBKA B 00JACTH MPUMEHEHHSI COBPEMEHHOI BBIYMCIUTENBHON TEXHUKU IS
pelIeHUsT NPAKTUYECKMX 3ajJad MaTEeMaTHUYeCKOr0 M KOMIIBIOTEPHOIO MOJEIMPOBAHUSA,
MH(OPMATUKH; TOJTYYEHHE BBICIIETO (Ha YPOBHE MarucTtpa) oOpa3oBaHHs, MO3BOJSIOLIETO
BBIMTYCKHUKY YCHEIIHO paboTaTh B U30paHHON cdepe AEATENbHOCTH C NPUMEHEHHEM
COBPEMEHHBIX KOMIBIOTEPHBIX TEXHOJIOTHIA.

1.2 3apauy AMCHUILIUHBI.

Pa3Butne mnpodeccnoHaNbHBIX KOMIETEHTHOCTEH U NPUOOpETeHHE MPaKTHYECKUX
HABBIKOB YMCJICHHOTO PEUICHHS 3a7ad MEXaHWKH M MaTeMaTHYeCKOH (U3MKH COBPEMEHHBIMU
METOJIaMHU.

1.3 MecTo AucuMnIMHbI (MOIYJIsl) B CTPYKTYpe 00pa3oBaTe/ibHOM NMPOrpaMMBbl.

HuctmmumHa «O¢dQeKkTuBHbIE aaropuTMbl  anreOpbl M aHaIM3a» OTHOCHTCA K
BapHaTUBHON YaCTH MPOPECCHOHATBHOIO IUKIIA, SBISIOLIETOCS CTPYKTYpHbIM asemMenToM OOI1T
BO.

3HaHUA U YMEHUS, PUOOPETEHHbIE CTYACHTAMU B Pe3yJbTaTe M3YUYCHUS JAUCLHUILIINHBI,
OyIyT HMCHOJB30BAaThCA NPU H3YYEHUHM OOIIMX U CHEHHUAIBHBIX KYpCOB, NPU BBINOJIHEHUU
KYPCOBBIX pa0OT, CBSI3aHHBIX C MPUMEHEHUEM BBIYMCIUTEIBHBIX METOJOB U KOMITBIOTEPHBIX
TEXHOJIOTH.

1.4 IlepedyeHb MJaHMpyeMbIX pe3y/JbTATOB O0y4eHUs] MO JAMCHUILIMHE (MOAYJIIO),
COOTHECEHHBIX ¢ IJIAHUPYEeMbIMHU Pe3y/IbTATAMH 0CBOCHHS 00pa30BaTe/IbHON NPOrpaMMbl.

W3ydyenne paHHOW y4yeOHOM JAMCUWIUIMHBI HAmpaBieHO Ha (GOpMUPOBaHUE Y
00yJarmuxcsi 00MEKYIbTYPHBIX/00menpodecCHOHATBHBIX/MTPO()ECCHOHABHBIX KOMITCTCHITUH
(OK/OITK/TIK)

No Nunexc Conepxanue B pesynbrare uzydenust yueOHON AUCIUTUIMHBI
" | KOMIIET | KOMIIETEHIUH (UK €€ o0y4aromuecs: JOIKHbI

AL CHLINU 4acTu) 3HATh YMETh BJIaJIeTh

1. OIIK-4 CIIOCOOHOCTH HAXOIHUTh, OCHOBHBIE peaIu30BbIBaTh  METOJUKOU
aHaJIM3UPOBATH, METO/IBI 1 ITOPUTMBI U pa3paboTku
peann30BLIBaTh pUEMBI anreOpbl | MaTeMaTHYECKUE [POrpamMM,
MPOTPaMMHO U M aHaNN3a, MOJIEJIM B BUJE  [CLIOCOOaMHM
HCIIOIb30BaTh Ha MCITOJIb3yEeMBbIe KOMITBIOTEPHBIX ~ OIEHKH
MIPaKTHKE npu IIporpamm ¢ B HEKTHBHOCTH
MaTeMaTHYECKHe KOMITbIOTEPHON HCIOJIb30BAaHUEM [ITOPUTMOB u
JITOPUTMBI, B TOM peanuzannuu COBPEMEHHBIX  [MaKCHMAJIbHO
qrcie ¢ MPUMEHEHHEM  MaTeMaTHYECKHX | BBIYMCIUTENBHBI [TOCTHKUMOTO
COBPEMEHHBIX Mozeneit X CUCTEM mapanienu3Ma Ha
BBIYUCITUTEIbHBIX napajyieNbHBIX  [EJIEBOM
CUCTEM BBIYMCIICHUA BEIYUCIIATEIbHOU

APXUTEKTYpe

2. CTpyKTYypa M coepKaHue M CIHIIJIMHBI.
2.1 Pacnpenesienre TPYA0EMKOCTH AMCHUIJIMHBI IO BUIaM padoT.
OOm1ast TpyHOEMKOCTh TUCIMITIIMHBI COCTaBIsIeT 2 3a4.e. (72 yaca), UX paclpeneneHue
0 BHJIaM paloT MpeAICTaBIeHO B TabIUIEe
(052 cmyoenmos ODO).

Bun yueGHO# paboThI

Bcero
qacoB

CemecTpsl
(uacel)




6

KonTakTHas padora, B TOM 4ncJje:
AyAUTOpPHBIE 3aHATHS (BCEro): 342 | 34.2
3aHsATUS JCKIIMOHHOTO TUTIA 16 16 - - -
JlaboparopHsble 3aHATH - - - - -
3aHATHSI CEMUHAPCKOTO TUIIA (CEMUHAPBI, 18 18 i i i
MPAKTUYECKHE 3aHITHSI)
HNuas koHTaKTHas padora:
Kontpoisb camocTositennbHOM padoThl (KCP) - -
ITpomexyrounas atrecrauus (MKP) 0.2 0.2
CamocrosiTesibHasi padoTa, B TOM YHcJIe:
Kypcosast pabora - - - - -
[TpopaboTka yueObHOro (TeOpeTUYECKOro) MaTepuana 27.8 | 27.8 - - -
BrimonHenne MHIMBUYa IbHBIX 3aaHUN (IIOJrOTOBKA 8 3 i i i
COOOILIEHUH, Ipe3EHTalUI)
Pedepar - - - - -
[TonroroBka K TeKylemy KOHTPOJIIO 2 2 - - -
KonTpoJs:
[TonroroBka K SK3aMeHY - -
O0mas Tpya0eMKOCTh gac. 12 72 - - -

B TOM "HCTe KOHTAKTHAS | o/ 5 | o5

padora

3a4. e/l 2 2

2.2 CTpyKTYypa AMCUUILJIMHBI:
Pacnpenenenne BuI0B ydeOHON pabOTHI M MX TPYJOEMKOCTH TIO pa3JieaM JAUCIUTLTHHBI.
Paszenbl AMCHUIUIMHBL, H3ydaembie B 6 cemectpe (ounas ¢hopma)

KonuuectBo yacoB
Bueaynut
Ne HaumenoBanue paznenon B Ayﬂ;g;)f; Hai opHas
cero P pabora
J | 113 JIP CPC
1 2 3 4 5 6 7
1. |BBenenue B mapasienbHbIC BEIYHCICHHS 10 | 4 4 7.8
o [MeTonpl mepeayn JaHHbIX. Cranpapt MPL 48 6 6 10
bazoBeie cpencTBa nmapamieabHOTO 62 | 6 8 20
3. MIPOrpaMMHUPOBAHUS CUCTEM C OOIIeH TaMsAThIO
Hmoeo no oucyuniune: 16 18 37.8

[Tpumeuanue: JI — nekmuu, [13 — mpaktuueckue 3aHsTHs / cemuHapsl, JIP — maGopaTtopHbie
saasTusi, CPC — camocrositenpHas paboTta CTyieHTa

2.3 Conep:kanue pa3ieioB TUCHUILINHBI:
2.3.1 3anaTHda JeKIINOHHOI0 THIIA.

HaunmenoBaunue
paszaena

Copepxanue paszaena

®opmMma
TEKYILEro
KOHTPOJISI




2

3

BBenenue B
napajuieibHbIC
BBIYHUCJICHUA

0O0630p mapamuIeTbHBIX BEIYUCIUTEIHHBIX CHCTEM U
ux knaccuukanus. CrnocoObl OpraHu3aluu
napaiesbHOi 00paboTKH JaHHBIX
BoruncnuTenbHble Ki1acTepbl: OCHOBHBIE TOHSTHS,
apXHUTEKTypa, TUTIOBOI HAOOP KJIACTEPHOTO
MIPOrpaMMHOTO OOecreueHus1, CpeCcTBa J0CTyna 1
yIIpaBICHUS, TECTUPOBAHNE TIPOU3BOIUTEILHOCTH.
MonenrpoBaHue MapaiebHbIX IPOTrPAMM.
Peanu3anus napamienu3mMa pa3IngHOro BUIA.
OO6mias cxema U METOJMKA pa3padOTKH
napajuIeNbHBIX anropuTMoB. Llenn u 3amaun
napajuieIbHON 00paObOTKH TaHHBIX.
Heo0xo1uMoCTh 1 aKTyallbHOCTh MapayiieIbHBIX
BbIUMCIICHUH. Pa3nnums Mexxay MHOT03aJauHbIM,
MapajuIeIbHBIM U paclpeeIeHHBIM PEKUMaMU
BBIIIOJIHEHUS IPOrpaMM. 3aKOH AMjiais. 3aKoH
Mypa. I'unore3a Munckoro. Crioco0bl TOCTpOEHUS
MHOTOIPOIECCOPHBIX BHIYUCIUTEIBHBIX CUCTEM.
Kparkas ucropust pa3Butus
BBICOKOITPOU3BOIUTENBHBIX BHIYUCICHUIN

PI'3

Meroapl iepeaaun
naHHbIX. CTanmapt
MPI.

OO6m1as xapakTeprucTUKa METOJIOB TIepeauun
JaHHBIX, OLICHKA BPEMEHHU BBINIOJIHEHMUS
KOMMYHMKAIIMOHHBIX onepanuil. OueHka
TPYAOEMKOCTH Ollepalvii epeiayu JaHHBIX JJIs
KJIacTepHbIX cucteM. Moaens Xoknu. MPI:
OCHOBHBIE ITOHATHS U onpeneneHns. ba3osbii
(MuHUMAaNBHBIN) Ha0Op QyHKIMIT MPI,
JOCTaTOYHBIN AJ1s1 pa3pabOTKH MapasebHbIX
nporpaMM. Onepanuu nepesadu JaHHbIX MEKIY
IByMsl IpouieccaMu. KoJIeKTUBHBIE onepannuu
Iepeaady JaHHbIX. YIIaKOBKA U pacrakoBKa
pasHOTUIIHBIX NaHHBIX B MPI. Ynpasinenue
IPYIIIaMH IIPOLECCOB U KOMMYHHKATOPaMH.
Bupryansasie Tonosorud MoensHbli IpuMep:
YMHO>KEHHE MaTPHIIbI HA BEKTOP.

PI'3

bazoBbie cpencTBa
MapayIeIbHOIO
MIPOrPaMMHUPOBAHUS
CHUCTEM C o01Iei
MaMsIThIO

Oo6uume ceenenus. Ctpykrypa crangapta OpenMP.
Hocrounctsa texHonoruu OpenMP. Monens
napaienusma OpenMP. Mogens namsatu OpenMP.
Hupextussl OpenMP. Tuns nupextus. ®opmar
3anucu JupekTuB. OnpeneneHue napauieabHOu
oOnactu. Pacnipenenenre BbIUMCICHUA MEXIY
MIOTOKaMH. JIMpEKTUBBI CHHXPOHHU3ALINH.
JIMpeKTUBBI yIpaBiIeHNs 00J1aCThI0 BUIUMOCTH
naHHbIX. COBMECTUMOCTD JUPEKTUB U UX
napamerpoB. bubnnoreka pynkuuit OpenMP.
@OyHKIUY U1 KOHTPOJIs/3apoca NapaMeTpoB
cpenpl ucnoyHeHus. OyHKINKM CUHXPOHU3AIIIH.
Ilepemennsle cpeapl ucnoaHenus. [Ipumep
MporpaMMsbl pousBeaeHus Mmatpull. CpaBHeHHE
texHoioruit MPI u OpenMP nns SMP-cucrem.
I'ubpuaneiit (MPI+OpenMP) noaxon st SMP-

PT'3




kiactepoB. Komnumsitopsr Intel ¢ mognepxkoit
OpenMP. MHCcTpyMEHTaIbHBIE CPEACTBA
pa3pabOTKU U OTJIAAKH MHOI'OIOTOYHBIX
IIPUIIOKEHUMN.

2.3.2 3aHATHSA CEMHUHAPCKOI0 THIA.
3aHATUS CEMUHAPCKOTO TUIIA HE IIPEAYCMOTPEHBI.

2.3.3 JlabopaTopHbIe 3aHSITHS.

HaunmenoBanue
pasjena

TemaTuka NpakTUYECKUX 3aHATUN
(cemuHaApOB)

®opMa TeKyLero
KOHTPOJISI

2

3

4

Bsenenue B
rapasiebHbIE
BBEIYMCIICHUS

[lonsTHE KNacTepa 1 KIacTEPHONU apXUTEKTYPBI.
Knaccugukanus kiaacTepHbIX BEIYUCIUTEIBHBIX CUCTEM.
CocTaB ceTeBoif HHGPACTPYKTYPHI KiacTepa. THIIBI
TOIIOJIOTHH U KpUTEPHH 3PPEKTUBHOCTH
KOMMYHUKAIIMOHHOM CETH KlacTepa.

CeTeBbie peliCHuA 1A KJIaCTCPHBIX CUCTEM.
OcHOBHEBIE KpUTEPHUU OLICHKH KIIACTCPHBIX CUCTEM.

TunuuHeI HAOOP MPOrpaMMHO-ANIAPaTHOTO
obecrniedeHus KIacTepoB.

OcobeHHOCTH 3aITycKa 3a7a4 Ha KJacTepax.
Cucremsl yrpaBieHUs 3aJaHUSIMU.

HuTerpupoBanHble HAOOPHI KJIACTEPHOTO MPOrPAMMHOIO
oOecrieueHus.

MpOBEpKa
JIOMAIITHETO
MPaKTHIECKOTO
3a7aHus

Mertoapl iepexaun

naHHbIX. CTanmapT
MPI.

OO0mas XxapakTepuUCTHKa METOIOB TIepeIadl TaHHbBIX,
OLICHKA BPEMEHU BBIIOJHEHUSI KOMMYHUKAIUOHHBIX
onepaunui.

OreHKa TPyIOEMKOCTH OTIepaIiiii IepeIadu JaHHbBIX IS
KjacTepHbIX cucteM. Mojiens XokHu. MPI: ocHOBHbIE
MIOHSITHSA U OlpeieieHns. ba3oBblil (MUHIMAIHHBIN)
Habop pyukuuit MPI, nocrarounslii 11 pa3paboTKu
mapajuieIbHBIX TIporpamm. [Ipumep: mporpamma
BBIYMCIICHUS YUCIIA P.

OHCpaHI/II/I nepeaavu JaHHbIX MCXKAY ABYMS
mnponeccaMmm

KonnextruBHBIE onepanyy nepesadyn JaHHbIX. Y TaKOBKa
1 pacnakoBKa pa3HOTUIIHBIX AaHHBIX B MPL. YpaBnenue
IpyNIaMy IPOIECCOB U KOMMYHHUKATOPAMHU.
Bupryanbnsie Tonongoruu MoiensHbI IpuMep:
YMHOKEHHE MaTPHUIIBI HA BEKTOP

IIpoOBEpKa
JOMAILIHETO
MPaKTHIECKOTO
3aJjaHus

baszossie cpencrsa
napaieIbHOTO
IPOrpaMMHUPOBAHUS
cucTeM ¢ o0rien
MaMSTHIO

O6mue cBenenusa. Ctpykrypa cragaapra OpenMP.
Hocrouncrtsa Texnonoruu OpenMP. Mozens
mapautenuzma OpenMP. Moaens namsatu OpenMP.
Hupextussl OpenMP. Tunel nupexktus. @opmar 3anvcu
mupektuB. Onpezienenue napayuieabHON 00IacTy.
Pacmpenenenne BEIMUCIEHUI MEKAY TTOTOKaMHU.
JMpeKTUBBI CHHXpOHU3alMHU. J{MPEKTUBBI YIIpaBICHUS
00J1aCThI0 BUAMMOCTH JTaHHBIX. COBMECTUMOCTD

MPAKTHKO-
OPHUEHTHPOBAHHBIN
mpoekT Nel




JTUPEKTHUB U UX apamMeTpoB. bubiaroreka GpyHKImi
OpenMP. OyHKIMHK IS KOHTPOJIs/3aMpoca apaMeTpoB
cpesl ucnonHenus. OyHKIun
cuaxponuzanun.llepemennbIe cpeabl HCIOTHEHUS.
[Ipumep nmporpammel mpon3sBeaeHuss MaTpull. CpaBHEHHE
texHosoruit MPI u OpenMP miiss SMP-cuctem.
I'ubpuanstii (MPI+OpenMP) noaxon mist SMP-
knactepoB. Komnumsropsr Intel ¢ moanepxkoii
OpenMP. UHCcTpyMeHTaIBHBIE CPEACTBA Pa3padOTKH U
OTJIAJIKW MHOTOIOTOYHBIX TPHUIIOKEHHM.

2.3.4 IlpumepHasi TeMaTHKA KypPCOBbIX padoT (IIPOEKTOB)
KypcoBbie paboThI - HE IPETYCMOTPEHBI.

2.4 llepeyeHb y4eOHO-METOAMYECKOI0 0O0eceYeHUs AJIs1 CAMOCTOATEIbHOH padoThl
00y4aoIMUXCH M0 JUCHUILIMHE (MOTYJII0)

Y4eOHO-METOAUYECKUE MaTepuaibl ISl CaMOCTOSTENbHONW paboThl OOYyYaroIIMXCs W3
Yrclia MHBAIKU/IOB U JIUI] C OTPaHUYCHHBIMU BO3MOXKHOCTSIMHU 310poBbs (OB3) npenocraBisiroTcs
B (hopMax, aJaTUPOBAHHBIX K OTPAHUYEHUSIM UX 3/JOPOBbS U BOCIIPUITHS HH(POpMALIUHU:

Jia U1 ¢ HapyIICHUSIMU 3PEHUSL:

— B I1€YaTHOW (hopMe YBEIMYECHHBIM MIPU(TOM,

— B hopMe IEKTPOHHOTO IOKYMEHTA,

— B popMe ayauodaiina,

— B IIeyaTHOM opMe Ha s3bike bpaiins.

JIyist AL ¢ HapyIIeHUsIMU CIIyXa:

— B IIeYaTHOM opme,

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA.

Jjig au11 ¢ HapyIIeHUSIMU OTIOPHO-BUTATEILHOTO amnmnapara:

— B mieyaTHoOU hopme,

— B (popMe 2IIEKTPOHHOT O TOKYMEHTA,

— B ¢popMe ayaunodaiina.

JlaHHBINA TepeyeHb MOXeET OBbIThb KOHKPETM3MPOBAH B 3aBUCHUMOCTH OT KOHTHMHI€HTA
o0ydJaronuxcs.

3. O0pa3oBaTe/ibHbIE TEXHOJIOTHH.

Jlexiuu, TMpakTUYEeCKUE 3aHATHS, KOHTPOJbHBIE pPabOThI, KOJUIOKBHYMBI, 3a4eThl U
sk3aMeH. K O6pa30BaTeJ'II>HI)IM TEXHOJIOTUAM OTHOCATCA HWHTCPAKTHUBHBIC MCTOIBI 06yT~I€HI/I$[.
HHTepakTUBHOCTE MOJa4M MaTepuana mno gucuuriinie « 3¢ (GeKTUBHbIE aIrOPUTMBI anreOpsl U
aHaM3a» TPEAINoNaraeT He TOJNBKO B3aMMOJEHCTBHS BHUAA «IIPETOJABATENb - CTYICHT» WU
«CTYAEHT - TpEmnoJaBaTelby, HO M «CTYACHT - CTYAEHT». Bce 3TH BUIBI B3aUMOJEHCTBUS
XO0pomo AOCTHUTAIOTCA IPU HU3JIOKCHHU MaTCprajla Ha MPAKTUYCCKUX 3aHATHAX W B IMPOLCCCC
JOKJIAJIOB C UCIIOJIb30BAHUEM KOMIBIOTEPHBIX TEXHOJIOTHI.

I[J'ISI JiuL ¢ OrpaHM4YC€HHBIMH BO3MOKHOCTAMH 3O0POBBA IMPEAYCMOTPECHA OpPraHu3anuid
KOHCYJIbTAIMH ¢ UCIIOJIb30BaHNUEM DIIEKTPOHHOMN MOYTHI.

4. OneHo4YHbIe CPeACTBA JIsl TEKYLIero KOHTPOJIsl yCIeBaeMOCTH U MPOMEKYTOYHOM
aTTeCTAlMHU.
4.1 ®oHA OLEHOYHBIX CPeICTB A5 MPOBEAeHNs TeKYILero KOHTPOJIA.
IIpumepHBbIii NepedyeHb 3aJaHUH U KOHTPOJIbHBIX BOIIPOCOB
1. Uctopus u kinaccupukaus cynepkomnbiorepoB. CoctaB IporpaMMHOTo obecreueHust
COBPEMEHHOM NapayIeIbHONW BBIYUCIUTEIBHON CUCTEMBI.



2. IlporpammucTCKas MOJAEIb ABYCTOPOHHMX OOMEHOB COOOIICHHSMH Ha NpUMEpe
pemeHus 3amgaun Jupuxie metonom SKoOM ¢ HCMOIB30BAaHUEM MPOCTEUINNX BO3MOXKHOCTEH
MPI.

3. Hekotopble nonoiHUTEIbHBbIE BO3MOXXKHOCTH MPI Ha mnpumepe mnapauienbHOU
peanuzauuu pemenuss CJIAY c¢ 3amonHeHHoN Marpuueil meronoM l'aycca, ¢ 4acTUYHBIM U
MOJIHBIM BHIOOPOM TJIABHOTO 3JIEMEHTA.

4. CucremaTtnueckuii 0030p Bo3MoxkHocTed MPI Ha mpumepe pa3nuYHBIX BapHaHTOB
3anucu MeToaa Skobu mis 3anaun Jupuxie.

5. IapamnensHast peanuzanust pemenuss CJIAY Gonpiioro pasmepa MeTOIOM HPOCTOM
UTEPALIUU.

6. 0O630p OpenMP, wrocTpanysi OCHOBHBIX BO3MOYKHOCTEH Ha paHee PacCMOTPEHHBIX
npuMepax.

7. O030p anbTepHATUBHBIX MOJIEIEN U TEXHOJIOIMH NapaiieIbHOr0 NPOrpaMMHUPOBAHUS.
['me oHu BcTpedaroTcs, A 4ero HyXHbl. ba3oBble M MPOU3BOAHBIE MOJAEIU U TEXHOJOTHHU.
ba3oBble TEXHOJIOTUHU 1J11 HPOMEKYTOUHBIX KJIACCOB KOMMYHHUKALIMOHHOI'O 000pYAOBaHUS.

8. O030p abTepHATUBHBIX MOJIENEH U TEXHOJOTHI MapaieIbHOr0 MPOrpaMMHUPOBAHUS.
TexHONOTHH, TPOU3BOJHBIE OT SIBHOTO JBYCTOPOHHET0 OOMEHa COOOIIEHHSIMH. XapakTep M
OPUYMHBL  HEMPHUSATHS HEKOTOPHIX  YCOBEPIICHCTBOBAHHBIX TEXHOJIOTUH MapaliebHOTO
IIPOrPaMMHUPOBAHHUS [10JIb30BATEISIMHU.

9. O0630p HETPAIUIUOHHBIX CYNEPKOMIBIOTEPHBIX apXUTEKTyp. IIpuuuHBl U
HEM30E€KHOCTh WX TOSIBICHHS, Kakue OHM ObIBaioT. CHCTEMHBIE TPYAHOCTH B pa3paboOTKe
TIPUITOKEHUH.

10. Obmee npencrasienue o nporpammupoBannn GPGPU Ha nmpumepe meroma SkooOw.
[TonpoOGHsIii pazdop rubpuaHoi peanuzanuu MPI+CUDA.

11. OOmwuii 0030p BBIUMCIUTEIFHOTO U CETEBOIO OOOPYIOBaHUS, MPUMEHSIEMOTO B
COBPEMEHHOH CyNepKOMITbIOTEPHOM OTPACIIH.

4.2 ®oHJ OLIEHOYHBIX CPEJACTB VISl IPOBEACHUS MPOMEKYTOYHOM ATTeCTAIlUM.
IIpuMepHBIH nepedYeHb BONPOCOB K IK3aMEHY

1. Cucremaruka ®auHHA.

2. TlonATus MymnbTHIIPOIIECCOPA, MYJIBTH-KOMITBIOTEPA, BHIYUCIUTEIHHOTO KJIacTepa.

3. OcoOeHHOCTH OpraHM3allid MNapajieNIbHbIX BBIYMCICHUH B CHUCTEMax cC oOmiei
namsaTei0 (oOecreueHue OAHO3HAYHOCTU KAUI-MIaMATH Pa3HBIX IPOILIECCOPOB, CHUHXPOHHU3ALUS
BBIYUCIICHUM ).

4. OcoOeHHOCTM OpraHu3alliyd MapajyielbHbIX BBIUMCIEHMH B  CHCTEMax C
pacripe/ieIeHHON NaMsAThIO TOCPEICTBOM Mepeiau COOOIICHUH.

5. Knaccuduxarus kinacTepHbIX BHIYUCIUTEIBHBIX CUCTEM.

6. OOmas cxema U METOIMKa pa3pabOTKH MapauleIbHbIX AITOPUTMOB.

7. Ilpumep HMCHOIB30BAaHUS METOJUKU Pa3pabOTKU MApPAJICIbHBIX aJTOPUTMOB JUIS
NapauIeJIbHOTO PELICHNs IPaBUTALMOHHOM 3a1aun N Tel.

8. OrueHka TPYAOEMKOCTH OIEpaIiii mepeadn JaHHBIX U KIIACTEPHBIX CHCTEM.

9. KomnnekTuBHbIE omNepaluMu MepefJayd JaHHBIX. YMakoBKa M pacHakoBKa
Pa3HOTHUIHBIX JaHHBIX B MPL.

10. VnpasneHue rpynmnaMu OpoueccoB U KOMMyHHKaTopaMu. BupTyasibHble TOIIOIOTHH.

11. JTocromnctBa TexHomoruun OpenMP.

12. Mopens namstu OpenMP.

13. Twumsr mupexktuB OpenMP.

14. ®opwmar 3anucu aupextus OpenMP.

15. Ompenenenue napanienbHON 001aCTH.

16. Pacnpenenenue BeIYMCIeHUH Mex 1y moTokamu B OpenMP.

17. dupextussl cunxponusanuu OpenMP.



18. /TupekTuBbI yrpaBieHHs] 00JACThIO BUAMMOCTH JaHHBIX. COBMECTUMOCTh TUPEKTHB
U UX [apaMeTpoB.

19. Ilepemennsie cpenst ucnonnenuss OpenMP.

20. T'mbpumnaeii (MPI+OpenMP) noaxox nins SMP-knactepos.

21. UnctpyMeHTalbHBIE CpEACTBA pa3padOTKU H  OTIAJKU MHOTOITOTOYHBIX
MIPUITOKEHU .

OueHoYHBIE CpeACTBA U WHBAIUIOB M JIMI C OTPAaHUYCHHBIMH BO3MOYKHOCTSIMH
3JI0pOBbsI BEHIOUPAIOTCA C YI€TOM MX WHAMBUIYAIbHBIX IICUXO()U3NIECKHX OCOOCHHOCTEH.

— Opu HEOOXOIUMOCTH HHBAIMAAM W JIMIAM C OrPAaHMYCHHBIMH BO3MOXKHOCTSIMH
3JI0POBbsI IIPEIOCTABIISIETCS IOTIOJHUTEIIBHOE BpeMs ISl TOJTOTOBKH OTBETA HA DK3aMEHE;

— IpY MIPOBEJICHUH MPOLEAYPHI OLCHUBAHUS PE3yIbTaTOB OOYUCHHS MHBAIUAOB U JIHIL C
OTPaHUYECHHBIMU BO3MOXXHOCTSIMH 3/10POBBS IPEAYCMATPUBAETCS UCIIOIB30BAHUE TEXHUUYECKUX
CPE/CTB, HEOOXOMMBIX UM B CBSI3U C UX MHIUBHIYAILHBIMH OCOOCHHOCTSIMH;

— IIpU HEOOXOAUMOCTH JJIs1 00YHAIOIIUXCS ¢ OTPAHUYCHHBIMHA BO3MOKHOCTSIMH 37I0POBbS
M WHBAIMAOB TMPOIEIypa OLEHHBAHUS pE3YIbTAaTOB OOYYEHHS MO AWUCHHUIUIMHE MOXKET
MPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Tpouenypa oneHuBaHUS PE3yIHTATOB OOYUEHHMS WHBAJIHMIOB M JIMIl C OTPAaHHMYCHHBIMH
BO3MOXXHOCTSIMH 3JIOPOBBSI 10 JUCHUIUIMHE (MOJIYJIO) MpeayCMaTpUBaeT IPeIOCTaBICHUE
uHpopManuu B QGopMax, aJaNTUPOBAHHBIX K OTPAHUYEHHSIM HUX 370POBbSI M BOCIPUSATHS
uHpOpMaLNK:

JInst 1 ¢ HapyIICHUSIMH 3PSHUS:

— B I1€4aTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B (hopMe PIEKTPOHHOTO JOKYMEHTA.

JIyist AL ¢ HapyIIeHUsIMU CIIyXa:

— B IIeYaTHOM ¢opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JInst L ¢ HapyIISHUSIMH OTTIOPHO-/IBUTATEIILHOTO anIapara:

— B mieyaTHoOU hopme,

— B (hopMe PIEKTPOHHOTO JTOKYMEHTA.

JlaHHBIIA TIepeYeHbh MOXET OBITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
oOyJaromuxcs.

S. IlepeyeHb OCHOBHOH M JONMOJHHUTEJILHOW y4eOHOH JHTEpPaTypbl, HEOOXOAUMOI
JJIS OCBOCHM S JUCUMIIJIMHBI (MOXYJIsA).

5.1 OcHoBHas JiuTEpaTypa:

1. Manssko, A. A. [lapannensHoe nporpaMMHpOBaHNE Ha OCHOBE TEXHOJIOTMM openmp,
mpi, cuda : yaueOHOe mocoOue AJis akajeMudeckoro OakanaBpuara / A. A. MansBko. — 2-¢ u3[.,
ucrip. U jgon. — M. : MsparensctBo IOpaiit, 2018. — 115 ¢. — (Cepus : baxanasp.
Axanemmueckuii kypc). — ISBN 978-5-534-02916-1. — Pexum noctyma : Www.biblio-
online.ru/book/46BBEB77-8697-4FF5-BE49-711BB1388D50

2. T'eprens, B.II. Intel Parallel Programming Professional (Introduction) / B.I1. I'eprens,
B.B. Boeomun, A.B. CricoeB u ap. - 2-e uzn., ucnp. - Mocksa : HanmonansHbIit OTKpPBITHIHI
Yuusepcurer «MHTYUT», 2016. - 569 c. : un., rpad., cxem. ; To xe [DnekTpoHHBIH pecypc]. -
URL: http://biblioclub.ru/index.php?page=book&id=429006

Jlnist OCBOEHHMSI IUCIUIIMHBI MHBAIMAAMHU U JIUIIAMU C OTPAHUYEHHBIMUA BO3MOKHOCTSMHU
3I0POBbSI MMEIOTCSl M3IaHWS B DJIGKTPOHHOM BHJE B DJICKTPOHHO-OMOIMOTEYHBIX CHCTEMax
«JIanpy.

5.2 JlonosiHUTeIbHAS JIUTEPaTypa:
1. B.B. BoeBoauH. BeruncnurenpHas MaTeMaTHKa U CTPYKTypa anroputMoB. M.: U3n-Bo
MI'Y, 2006. 112 c.


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. XymaTtuii. BeraucnurensHoe €710 U KJIaCTEpPHBIE CUCTEMBI — M.
Usa-so MI'Y, 2007. 150 ¢. . — URL.:

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

3. A.C. AnronoB. [lapainenbHoe TPOrpaMMUPOBAHHUE C HCIIOB30BAHHEM TEXHOJIOTUU
OpenMP. M.: U3n-Bo MI'Y, 2009. 77 ¢. — URL.:

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

5.3. Illepuoauyeckue u3IaHNs:
1. Kypnan «KubepHeTrrka u nporpammupoBanue» http://e-notabene.ru/kp

6. Ilepeyenbr pecypcoB HHGPOPMALMOHHO-TEJIEKOMMYHUKANMOHHOM  CeTH
«HTEepHET», HEOOXOAUMBIX /IJISl OCBOCHU S JUCHUILIMHBI (MOIYJIS).

1. Ob6pazoBaTenbHBIN MaTeMaTH4eckuii cait Exponenta. — URL: www.old.exponenta.ru

2. MadopManinoHHO-aHATUTUYSCKUE MAaTEpHabl MO MapaUICTbHBIM BBIYMCICHHUSIM. —
URL: http://www.parallel.ru

3. Uadopmanmonnsie  marepuasibl  L[eHTpa ~ KOMIIBIOTEPHOTO  MOICIHUPOBAHUS
Hwxeropoackoro yausepcutera. — URL: http://www.software.unn.ac.ru/ccam

4. Nadpopmannonnsie MaTepuaisl padoueit rpynms! IEEE 1o kiacTepHBIM BBIYHCICHUSM.
— URL: http://www.ieeetfcc.org

5. ®enepanbubii  moptan  "Poccuiickoe oOpazoBanue". Kartamor oOpa3zoBaTenbHBIX
pecypcoB. — URL:
http://www.edu.ru/modules.php?op=modload&name=Web_Links&file=index&I|_op=viewlink&
cid=1314

7. Meroauyeckue YyKa3aHusi [Jsi 00y4alOIIUXCA 110 OCBOCHHMIO IMCHUILIMHBI
(Monpy.Jist).

B kypce ucnonp3yroTces cienyronme MeTosl 1 popMbl paboThI:

— JIeKIMM (2 yaca B HEJIEINIO);

— na0opaTOpHbIE 3aHATHS B KOMIIBIOTEPHOM Kjacce (2 4aca B HEAENI0, BBIIOJIHAIOTCS
3a/laHus Ha KOMIIBIOTEPAX U 00CYKIal0TCS OCHOBHBIE BOIIPOCHI IOMAILIHUX 3a/1aHUl ).

B ocBoeHuM IHCHUIUIMHBI MHBAIUAAMM U JIMIAMH C OFPAaHUYEHHBIMU BO3MOXHOCTSMHU
30POBbsI OOJIBIIIOE 3HAYCHHE MMEET WHIMBHUyalbHas ydeOHas pabora (KOHCYIbTAllMU) —
JIOTIOJTHUTEBHOE pa3bsiCHEHUE YUeOHOro Marepuaia.

WuauBuayanbHble KOHCYIbTAIMM IO TMPEAMETY SBISIOTCS BaXHBIM  (DaKTOpOM,
CHOCOOCTBYIOUIMM MHAWBUYAIN3alUN O0YYE€HUS U YCTAHOBJIEHUIO BOCIUTATENIBHOTO KOHTAKTa
MEXJIy IHpernoaaBaTeseM U O0y4arolMMCS HWHBAIWIOM WJIM JIMIOM C OrPaHUYEHHBIMU
BO3MO>KHOCTSIMH 37J0POBBSI.

8. Ilepeyenbr MHGPOPMANMOHHBIX TEXHOJIOTHI, HCIOJIb3YEMBbIX NPH OCYLIECTBICHHH
00pa30BaTeIbHOIO MpoLecca Mo JUCHHUILIMHE (MOAYJII0).

8.1 IlepeyeHb HH(POPMALUOHHBIX TEXHOJIOTHIA.

— KomnbroTepHoe TeCTUPOBAaHKE IO UTOTaM U3YYEHHUS pa3esioB UCLHHUIIINHBIL.

— IIpoBepka n1OMaIIHUX 3aJaHUN.

— Vcnonbp3oBaHue 37€KTPOHHBIX IPE3EHTALUN IPU MTPOBEIECHUH MPAKTUYECKUX 3aHITHH.

8.2 llepeyeHb HEOOXOAMMOT0 MPOrPAMMHOI0 00ecTedeHHus .
1. Onepanmonnas cucrema MS Windows.
2. Visual Studio, C++/Fortran.

8.3 llepevyenb HHPOPMALHOHHBIX CIPABOYHBIX CHCTEM:
1. Dnexrponnas oubimoreunas cucrema eLIBRARY.RU (http://www.elibrary.ru)/



http://www.parallel.ru/sites/default/files/info/parallel/voevodin/voevodin.pdf
http://www.parallel.ru/sites/default/files/info/parallel/cluster/cluster.pdf
http://www.parallel.ru/sites/default/files/info/parallel/openmp/OpenMP.pdf
http://e-notabene.ru/kp
http://www.old.exponenta.ru/
http://www.parallel.ru/
http://www.software.unn.ac.ru/ccam
http://www.ieeetfcc.org/
http://www.edu.ru/modules.php?op=modload&name=Web_Links&file=index&l_op=viewlink&cid=1314
http://www.edu.ru/modules.php?op=modload&name=Web_Links&file=index&l_op=viewlink&cid=1314
http://www.elibrary.ru)/

2. VudpopmanMoHHO-aHAIUTUYECKUE MaTepUabl 1O MapauIeIbHBIM BBIYUCICHUSM. —
URL: (http://www.parallel.ru)

9. MarepuajJbHO-TeXHHYeCKasE 0a3a, HeoOXoauMasi JJsi  OCYIIEeCTBJICHHS
00pa3oBaTe/ILHOIO NMPoIeCcca Mo JUCHUILIMHE (MOAYJIIO0).

MarepualibHO-TEXHHUYECKOE 00ecTiedYeHNEe TUCITUTITNHBI

Ne Bug pa6or
(MOTyJIs1) ¥ OCHAIIIEHHOCTH
1. JlekumoHHbIC 3aHATUSA | JIGKIMOHHAs ayAuTOpHs, OCHAICHHAs I[IPE3CHTAllMOHHON
TEXHUKOW (IIPOEKTOP, OKpaH, KOMIIBIOTEP/HOYTOYK) W
COOTBETCTBYIOIIUM TporpaMmHbIM obecnieuenueM (Microsoft
Office PowerPoint, Visual Studio, C++/Fortran).
2. JlabopaTopHbIe JlaGopaTopus, YKOMIUIEKTOBaHHasi  CICIHAIM3UPOBAHHON
3aHSITHS MEOENbI0 M TEXHUYECKHMMH CPEJACTBAMHU OOYYCHHS W
COOTBETCTBYIOIIUM IporpaMMHbiM obecnieuenuem (Visual
Studio, C++/Fortran).
3. CamocrosiTenbHas Kabuner mis caMocTOSTENBHONW pabOThI, OCHAIIEHHBIN
paboTa KOMITBIOTEPHON TEXHHKOW C BO3MOXHOCTHIO TOIKIIOUCHHS K

cetn «/HTEpHET», NPOrpaMMON 3KPaHHOTO YBEIWYEHUSA U
00€CIEeYeHHbI JOCTYIIOM B 3JEKTPOHHYIO HH(OPMAIMOHHO-
00pa30BaTENIbHYIO CPEly YHUBEPCUTETA.



http://www.parallel.ru/

