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1. Mecto pucyuninHsbl B cTpyktype OITIOII

IMucuynnuaa 51.0.07 [TapasuienbHOe U pacripezie/ieHHOe MPOrpaMMHPOBAHNE OTHOCUTCS K 00s13aTeTbHOM
yacTh 00pa30BaTe/IbHOMN MPOrPaMMBI.

2. IInanupyembie pe3y/ibTaThl O0yYeHHsI MO JAUCIUIUIMHE, COOTHECEHHbI€ C TUIAHUPYEMBIMH
pe3y/ibTaTaMi OCBOeHUsI 00pa3oBaTe/bHON MpPorpaMmbl (KOMIETeHHMAMH M HWH/UKATOPaMH
AOCTYDKeHHsI KOMITeTeHI[Ui)

npo6/aemMHbIX
cumyayuii Ha ocHose
cuCmemMHo20
nooxooda,
eblpabambleamsb
cmpameauio
delicmautl

YK-1.2: Ymeem

6blp(16(1mb16(1mb cmpameeuro

Memoobl UCCNe008amenbCKoll
desimeslbHOCMU, 83AUMOCEA3U
Oelicmeuli npu 803HUKHOBEHUU | Memod08 HQyYHO20
KpumuuecKux cumyayutl uccned08aHust pasnuUHbIX 8UA08
YK-1.3: Banadeem ocHogamu Ye/108euecKko20 3HaHUsl; NOHAMus
cUCmMeMHO20 N00X00d K U CmpyKmypbl HaQy4Holl WKO/bl,
aHanusy npobaeMHbIx HayuHo20 coobujecmed, HaQyUHOU
cumyayuti cpepbl 0bujecmaa; cmpykmypbl
u cneyuguku Hay4Holl
dessmesbHOCMU; OCHOBbI
cocmaeneHus Hay4HbIX MeKcmoe
U Kpumepuu HayuHotl

uHpopmayuu.

YK-1.2:

Ymeem ebiseassmb npobaemy, Ha
peueHue komopotli 6yoem
HanpaeneHo npedcmosiujee uc-
cnedoeawue, 8blbupams Memoo
uccaedoeawusi, obpabambieamsb
no/yueHHble pe3yabmambl u
20mosumb omuem Kak
3aeepwiaioujyro cmaouio
uccne0o08amenbCeKoll
desmenbHocmu. Baadeem
HABbIKAMU NPOeKMupO8aHust
uccnedogamenbCKoll
dessimenbHOCMU

YK-1.3:

Hmeem onbim ucnonb308aHus
cpedcme UHMOPMAYUOHHBIX
mexHo/02ull, N0360/15H0WUX

dopmupyemsbie IlnaHupyeMbie pe3yabTaThl 00yUeHHs M0 AUCHUILUIMHe | HanMeHOBaHHe OLeHOYHOTO CPe/ICTBA
KOMIIeTeHL{UH (Mofgyn0), B  COOTBETCTBMM C€  HHAUKATOPOM
(xof, comep)kaHue | JOCTH)KeHHS KOMIIeTeHIIMH
KOMTIETEHIIVN) Nupukarop poctwkeHusi | PesyabTarsl 00yueHust Jns Tekymiero | /ins
KOMIIeTeHL{UMN o AUCLUIIUHE KOHTPOJIA IPOMEXXyTOUHOH
(xon, coZiepkaHue ycreBaemMoCTH aTrTecTranuu
VHAWKATOpa)
YK-1: Cnocoben YK-1.1: 3uaem memoobi YK-1.1: Onpoc
ocyu;ecme/mrvnb Kpumuuecko20 aHanu3da 3Haem ocHogHble 3quém:
Kpumueckuu ananus | nno6aemubix cumyayull Memodo02uUecKue NPUHYUNbI U 3adanus




€amocmosimenbHoO
npuobpemams u UCNOAb306aMb
8 Nnpakmuueckoii dessmeabHOCMU,
HOB8ble 3HAHUA U yMeHUsl, 8 MOM
yucsne, 8 HOBbIX 061aCMsAX
3HAHULl, HeNOCPeOCMEEHHO He
C853aHHbIX CO cihepoll
desimeabHOCMU, PACWUPSAMb U
yenybassmb ceoe Hay4Hoe

MUpOBO33peHLUe.

OIIK-5: CnocobeH
uHCcmanAuposams u
conpoeoxcdamb
npozpammHoe
obecneueHue
UH(POPMAYUOHHbBIX
cucmenm,
ocywjecmensimb
s¢ppexmusHoe
ynpaeneHue
paspabomkoti
NpO2PAMMHbIX
cpedcme U npoeKkmos

OIIK-5.1: 3naem memoouky
YCMAHOBKU U
AOMUHUCMPUPOBAHUSL
UH(OpMAYUOHHBIX cucmem u
6a3 0aHHbIX. 3HAKOM C
nepeudem I1O, exodswum 8
EOduHblll peecmp poccuticKux
npoepamm

OIIK-5.2: ¥Ymeem
peanu30ebieamb MexHu4eckoe
conpogosicoeHue
UH(pOpMAYUOHHBIX cucmem u
6a3 OaHHbIX

OIIK-5.3: imeem
npakmuyecKue HagblKu
YCMAHOBKU U UHCMAAIsiyuu
Npo2paMMHbIX KOMNIEKCO8

OIIK-5.1:

3Haem u noHumaem
¢hyHOameHmanbHble KOHYenyuu,
yenybneHHble meopemuyeckue u
npakmuueckue NoHAMUs U
MemoObl 8 obaacmu
uH(popmayuoHHbIX mexHono2ull
U NpUK1aoHoll MamemMamuku,
MemoOuKy YyCMaHoeKu u
a0MUHUCMPUPOBAHUS
UHpopmayuoHHbIX cucmem u 6a3
OQHHbIX. 3HAKOM C nepeuHem
IO, exooswum e EQuHblil
peecmp pocCulicKux npoepamm

OIIK-5.2:

Ymeem npumeHsimb
co8peMeHHbIll MamemamuuecKkuil
annapam, ucnosb3068amb
yenybaeHHble meopemuyeckue u
npakmuyeckue NOHSIMust U3
obaacmu UHpOPMAYUOHHBIX
mexHonoz2uil U npukaaoHoll
Mamemamuku, peanu3oebleamb
mexHuYecKoe conpogoicoeHue
uHpopmayuoHHbIX cucmem u 6a3

OaHHbIX

OIIK-5.3:

Hmeem onbim npumeHeHus u
HABbIKU yCMAHOBKU U
UHCMAMIAYUU NPO2PAMMHbLX

Komnjiekcoe

Onpoc

3auém:
3adaHus

3. CTpyKTypa U cojep>kKaHHe AUCIUITAHbI

3.1 TpyA0eMKOCTb AUCLUII/IUHBI

OYHasdA

O0uasi TPy/10eMKOCTB, 3.€.




Yacos o yueGHOMY I/IaHy

108

B TOM 4ucC/e

ay/JUTOpPHbIE 3aHATHSA (KOHTaKTHas padoTa):

- 3aHATHS JIEKI[HOHHOr'0 THMA 0

- 3aHATHSA CEMHUHAPCKOro THIA (MpaKTHYeCcKUe 3aHATHS / 1a0opaTopHbIe padoThI) 32

- KCP 1

caMocTosTe/IbHasA padoTa 75

ITpoMexxyTouHasi aTTecTaLus 0
3auéT

3.2. CozepxaHWe JUCLUIIIMHbI
(cmpykmypupogaHHoe no memam (paszoenam) C YKA3aHUeM OMmMBeO0eHHO020 HA HUX KOo/auYecmeda

aKaoeMuuecKux uacos u 8uobl yueOHbIX 3aHsimuli)

HauMeHoBaHue pa3/ienoB U TeM JAUCLUILIMHBI Bcero B TOM 4uC/Ie
Jachl
( ) KoHTakTHas pabora (pabota Bo
B3aUMO/IeICTBUH C IIperofiaBaTesieM),
Yackl U3 HUX
3aHATHS CamocrosTenpHas
CeMHUHapCKOro paGora
3ansATHA TUMa o6yuarowerocs,
JIEKIIMOHHOTO | (TpakTHueckue | Bcero Hacel
THUMa 3aHsATHs/1abopa
TOpDHbIE
paboTsI), yack

b ¢ ¢ ¢ b

0 0 0 0 s}
1. OcHOBHBIe HanpaBJ/leHHs! Pa3BUTHSI BBICOKOIIPOU3BOAUTE/TbHBIX 10 0 ) 9 8
KOMITBIOTEPOB
2. ITapagyrmel, MOZIe/Ii ¥ TEXHOJIOTWU TTapasijie/IbHOrO MPOrpaMMUPOBaHHUS 60 0 20 20 40
3. OCHOBHbIe IOHSITUS Napajienn3Ma alroOpuTMOB 37 0 10 10 27
Arrecranus 0
KCP 1 1
Wroro 108 0 32 33 75

CojepixaHue pa3/ie/ioB M TeM AMCIUILIUHBI

1. ITytu focTiKeHus napasuienusma. BekropHasi v KoHBeliepHast 00paboTka JaHHBIX. MHOrorpoleccopHas 1
MHOTOMAILIMHHas, TlapajiesbHas 00paboTka JaHHBIX. 3aKoH Mypa, caepkuBatorye (hakTopbl HapaluBaHUsS

KOJIMYeCTBa TPAH3UCTOPOB Ha KPUCTAJI/Ie ¥ 4aCTOTHI IIPOLeCCOPOB.
OLieHKH [TPOU3BOAUTE/IBHOCTU BBIUUC/IUTEIBHBIX cucTeM. CTaHapTHBIE METOAUKU U3MepeHUst
nipoussogutesnsHocTy MIPS, MFLOPS u T1.7. IIpon3BoguTeIbHOCTD KJlacTepa — JIaTeHTHOCTb, IPOIyCKHAas
criocobHOCTh. ObIIenpru3HaHHble MeTOAUKN U3MepeHHs TIPOM3BOAUTETLHOCTH MHOTOTIPOLIECCOPHBIX
BbIUMCIUTENBHBIX cucTeM. TOP500 — MypoBoii pelTUHT cynepkoMmbioTepoB. TOP50 — Poccuiickuii peuTHHT

CyTIePKOMITHIOTEPOB.

Krnaccubukaiiys MHOTOMPOI[ECCOPHBIX BEIUUCTUTEBHBIX cUCTeM. CHCTEMEBI C pacripe/ie/ieHHOM, obIei

MaMsThiO, pUMephl cucTeM. MaccuBHoO-TIapaienbHble cucteMbl (MPP). CuMMeTpruHbIe

MyJIbTUTIpOLieccopHble cucteMbl (SMP). IapannensHele BekTopHbIe cucTeMbl (PVP). CucteMsl ¢

HEOJHOPOAHBIM AOCTYITIOM K ITaMATH (Nurna), TIPUMEPLI CUCTEM. KOMHLIOTEPH])IE K/1aCTepbI —




CrieL{UaTM3UPOBaHHbBIE U TTOJHOMYHKLMOHAIBHBIE. VICTOPYSI BO3HUKHOBEHUSI KOMITBIOTEPHBIX K/IaCTEPOB —
nipoekT Beowulf. MeTa-KOMINbIOTUHT — IpUMeph! JeiicTBYoIMX poeKToB. Knaccudukauys ®avnHa, [opa u
T.71. Opranu3awysi MeXXIpOLeCCOPHBIX CBsi3ell — KOMMYHHKALIMOHHbIE TOTOIOTUH. [IprMephl ceTeBbIX pelleHu
JJIs1 CO3/JaHKsI K/IaCTEPHBIX CHUCTEM.

2. OyHKIMOHA/IbHBIN Tapasiiesiv3Mm, rapaiensM 1o JaHHbeIM. [Tapagurma master-slave. [Tapagurma SPMD.
INapapurma koHBeliepusanmu. [lapagurma “pasgensiii u BnactByit”. CrieKy/IITUBHBIN Napa/uienn3M. BaKHOCTb
BbIOOpA TeXHOJIOTHH JIJIs peau3aliy anroputMa. Mogesns obmeHa coobienussmu — MPI. Mogens o61eit
namstd — OPENMP. KoHijeniysi BUPTyanbHOM, pa3zenseMoii mamaTy — Linda. Poccuiickue pa3pabotku — T-
cucteMa, cucteMa DVM. IIpo6sieMbl cO3aHuUsI CPe/ICTBa aBTOMAaTUYeCKOTO paciapasiie/TABaHusI IPOrpaMM.
I[TapanensHOe IpOrpaMMHPOBaHKE C UCIOIb30BaHHeM HHTepdetica nepeaaun coobirienunii MPI. bubnvoreka
MPI. Mogenb SIMD. Vnuruanu3aius u 3aBepiiienue MPI-nipunoxkenust. ToueuHbie 0OMeHbI IAHHBIMU MEXTY
riporjeccamu MPI-riporpammel. Pexxumel Oydepusaruu. [Tpodsiema deadlock’os. KomniekTusHbie
B3auMogelicTBus rporieccoB B MPI. YrnipaBneHue rpynnamu 1 KOMMyHUKaTopamu B MPI.

[MapasieslbHOE TIPOrpaMMHUPOBaHKe Ha cucTeMax ¢ obrelt mamsteio (OpenMP). Beegenue B OpenMP.
CraniapThl IpOrpaMMUPOBaHUs AJIs1 CUCTEM C pasjernseMoli naMsaThio. Co3ZiaHue MHOTOIIOTOYHBIX
npuaoKeHUH. M crio/ib30BaHre MHOTOIIOTOYHOCTH TIPY MMPOrPaMMUPOBaHUH [1/1s1 MHOTO5iZIePHBIX T/1aT(opM.
CuHXpOHM3aLKMs JaHHbIX MeX/ly BeTBsIMU B Ilapasiie/bHON nporpaMMe. JlupekTrBel si3bika OpenMP.
[TapasnienibHOE TIPOrPaMMHUPOBaHKe Ha CUCTeMax CMeIIaHHOTOo Tvra. ['ubprHbIe MO/ie/T IPOrpaMMHUPOBaHMUS
SMP-cuctem. Ilepesada JaHHBIX MeXy y3/1aMu Kaactepa ¢GyHKImssMu MPI, 0OMeH JaHHBIMU BHYTPH y3/1a
MeX[y siipaMu Tiporjeccopa yepe3 notoku OpenMP. I1paBua 3amycka napasie/ibHbIX TIPUI0XKeHUH,
HalMCaHHBIX C UcnoJb3oBaHueM OpenMP+MPI.

Ornazaka, TpacCUpOBKa U NMpoUIMpoBaHue Napasuie/ibHbIX MporpamMm. Kiaccudukariys ommbok
TriapasuiesibHbIX porpaMM. Oco0eHHOCTH OT/Ia[KH Tapasuie/bHbIX MpUIoykeHni. TpaccrpoBka. OTnajka ¢
TIOMOIIIbIO TTOC/Ie[0BaTeNbHbIX U Mapajie/bHbIX OTAa[UMKOB.

3. Crenens napasuie/iM3Ma YMCJIeHHOr 0 anropurMa. CpefiHss cTelneHb rapajule/iM3Ma YUMC/IeHHOIO aaropurmMa.
3epHUCTOCTh a/ITOPUTMa. Y ckopeHre U 3¢ heKTUBHOCTh. 3aKOH AM/iaa. AJITOPUTM HCCIe/JOBaHHST CBOMCTB
napasuiesibHOro ajaroputma. Ornpe/iesieHve napasienusma. BeipakeHue napasuiesnusma.

AnroputMBl MaTpUYHOM anrebphl ¥ MX pacrapasuienvBanue. [lapasienbHbIi alTOPUTM YMHOKEHUST MaTPULIbI
Ha BEKTOP U er0 YCKOPeHwUe TI0 CPAaBHEHHIO C TI0C/Ie/J0BaTe/TbHBIM a/iropuTMoM. [lapasuienbHbIi airopuTM
YMHOJKEeHHsI MaTpPULibl HA MaTPULIY U €r0 YCKOpeHUe 110 CPaBHEHUIO C I10C/Ie[,0BaTe/IbHbIM a/IlOPUTMOM.
[MapannensHbiit anroput™ peitieHnss CJIAY npsimbiM MeToZioM ["aycca v ero yckopeHue o CpaBHEHUIO C
rocJie/JoBaTeIbHBIM aaropuTMoM. [lapasinenbHblii anroput™ pelteHus CJIAY uTepallMOHHBIMU MeTOJaMu
SIko6wu, T"'aycca - 3eii/enisi ¥ UX yCKOPeHHe TI0 CPaBHEHHIO C M0C/Ie/J0BaTe/TbHBIM alTOPUTMOM.

4. YueOHO-MeToAMYeCKOe ofecreyeHre CaMOCTOSITe/TbHOW PadoThI 00yJaroUXCsl

CamocrosTenbHasi paboTa oOyyaroLuxcsi BK/IOUaeT B cebsi MOATOTOBKY K KOHTPOJIbHBIM BOIPOCAM U
3a[laHUsIM JIJIsi TeKYIero KOHTPOJIsi U TIPOMEKYTOUHOM aTTeCTallud T0 UTOraM OCBOEHMS JUCLIATITUHEI
NIpYBe/IeHHBbIM B I1. 5.

BoeBoaux B.B. [TapannenbHbie Berurciienus / Boerogun B.B., Boepogun Bn.B. CI16: BXB-
[Tetepbypr, 2002. 608c.

Hewmnrorun C.A., Ctecuk O.JI. TlapanienbHOe NporpaMMUpOBaHue /it MHOTOMPOLIECCOPHBIX
BbIUMC/IUTENBHBIX cucTeM. — CI16.: BXB-ITetepOypr, 2002. - 400c.

Xbt03 K. [TapanienbHoe U pacripeiesieHHOe MPOrpaMMHAPOBaHKe C UCM0Jb30BaHueM C++. BUbsaMmc,
2004. 672 c.

AntoHOB A.C. [TapaniensHoe NporpaMMUpOBaHKe C UCIIO/b30BaHWeM TexHosioruu MPI. N3g. MI'Y,



2004. 71 c.

OHproc I'.P. OCHOBBI MHOTOMIOTOYHOI0, MapasljieJIibHOro nporpaMMupoBanus. Ilep. ¢ adria. M.:
N3patenbckuii gom “Bunbsmc”, 2003. 512c.

JKykoB C.H., )KykoBa U.C. IIpakThuecKkyre acreKThl NapasiiesibHOrO MPOrpaMMUPOBaHUS [J1st
rnepcoHa/ibHbIX KoMnbroTepoB. H.HoBroposa: Msnarenscteo HHI'Y. 2023. 36 c.

5. @oHA OLEHOYHBIX CPEeACTB /IS TEKYIero KOHTPO/Isi YyCIIeBaeMOCTH W TPOMEXYTOUHOU
aTTecTalMi Mo JUCIUILIMHE (MO/Y/II0)

5.1 TunoBble 3ajjaHusA, HEOOXOAUMBIE /I OLEHKH Pe3y/J1bTaTOB 00yuyeHHs NPH HPOBeJeHHH
TeKYILero KOHTPOJIsl yCIieBaeMOCTH C yKa3aHHeM KpUTepHeB X OLleHUBaHMSA:

5.1.1 TunoBble 3ajaHusi (oLleHOUHOe cpeAcTBO - Ompoc) AnA oueHKH cHOPMHUPOBAHHOCTH
KomnereHnu YK-1:

Ompoc 1o TeMe TIPeJbIAYIIero 3aHsATHs

5.1.2 TunoBble 3ajaHusi (OLleHOUHOe cpeAcTBO - Ompoc) AnA ouneHKH cOpMHUPOBAHHOCTH
Komnerenuu OIIK-5:

BrinosHeHue JoMalllHero 3a/laHust

Kputepun onjeHuBaHus (0LieHOUHOEe cCpeACcTBO - Ompoc)

OueHka Kpurepuu onjeHrBaHUs

3auTeHO  3HaHHe OCHOBHOT'O MaTepuasa Kypca 0e3 rpyObIX olIMOOK U IOrperHOCTeH.

OTcyTCTBUe 3HaHUS MaTepHasia Kypca WK Hamuure rpyObix omuboK B U3/10)KEeHHH OCHOBHOTO
Marepuasa Kypca.

He 3a4TeHO

5.2. OnucaHue MIKaJl OIeHNBAaHUA Pe3y/IbTaTOB 00y4yeHHs 10 JUCIUIIMHE ITPH ITPOMe)XyTOUYHOMH
arTecTanuu

IIIkana oueHMBaHUA C()OPMHUPOBAHHOCTH KOMIIETEeHI[UI

YpoBeH

b

chopmu HEy/I0B/IETBOD | Y/AOBJIETBO 0YeHb

TJ10X0 X0po1I0 OT/IUYHO NPeBOCX0/{HO

POBaHH HUTe/IbHO pUTe/IbHO XOpo1Io

ocTH

KoMIIeT

eHIHI

(uHANK

aropa

AOCTHIK He 3a4YTeHO0 3a4YTeHOo

eHus

KoMIeT

eHLUH)

3HaHus OtcyTcTBUE YpoBeHb MuHumaneH | YpoBeHb YpoBeHb YpoBeHb YpoBeHb
3HaHUU 3HaHUN HIKe o 3HaHUM B 3HaHUM B 3HaHWH B 3HaHUU B
TEOpPeTUUECKOr0o MUHUMAJIEHBIX [OTyCTUMBI | 0OBeme, obneme, obneme, obneme,
MaTepuasa. TpebOoBaHMH. 1 ypoBeHb COOTBETCTBY | COOTBETCTBY | COOTBETCTB | IpeBbIIIAIOLEe




I0IL[EM
HeBo3M0OXXHOCTB FOIIEM
. rporpamme
OLIEHHUTb TIOJTHOTY 3HAHWH. mporpamme | O | yiouiem
3HaHUH [JomnymeHo | MOATrOTOBKU A nporpamMme
Nwmenu mecTo . Jomy1ieHo M IIpOrpammy
BCJIE[ICTBHE MHOT0 . [ony1ieHo TMO/ITOTOBK
rpy0bie OIIHOKK HECKOJIbKO MO/ITOTOBKH.
OTKaza Herpy0bIx HECKOJIbKO u. Ommbok
HecylecTBe
obyuaroiierocs ot o1IboK Herpy6bIx HHEIX HeT.
oTBeTa ormbok
oumbok
[IpogemoHc
TPUPOBAaHBI
IIpogemoHc Pup
IIpogemoHc | Bce
ITposieMOHC | TpPHUpPOBaHbI
TPHUPOBAHbI | OCHOBHbIE
TPUPOBaHbI | BCe
BCE YMeHHUS. TTpoieMOHCTp
OCHOBHBIE OCHOBHBbIe
OrcyTcTBHe OCHOBHBIe PerrteHsl HPOBaHbI BCe
ITpu pereHnn yMeHUsl. YMeHHUsl.
MMHHMMaJIbHBIX YMeHWUsI. BCE OCHOBHbIE
o CTaH/apTHBIX Pemens! Pemens! Bce
YMeHHH. PelileHbl Bce | OCHOBHbIE YMeHUsI.
3a7;au He THUIIOBbIE OCHOBHEIE
HeBo3mMoXHOCTh OCHOBHBIE 3a/iauu C PetiieHs1 Bce
TIPOAEMOHCTPHP | 3a7auu C 3a7iauu C
OL|eHUTh Halnuuue 3a/jauu. OT/le/IbHBIM | OCHOBHBIE
Ymenus N OBaHb! HerpyObIMH | HerpyObIMU
yMeHHH BrInosiHeHbl | U 3a/lauM.
OCHOBHBIE ommbKaMu. | ommMbKamu.
BCJIEICTBHE BCe 33[]aHUsI | HecyllecTB | BhImosHeHs!
yMmenus. Vimeny | BeinonHeHsl | BbimonHeHbl
OTKasa B TIOJIHOM €HHBIMH BCe 33/J]aHus, B
MecTo rpy6Obie BCE BCe 3aIaHus
obyuarolerocs ot obbeme, HO | HezjoueTaM | IOJIHOM
oIubKu 3a/laHusl, HO | B IOJIHOM
oTBeTa HEeKOTOpble | U, obbeme 6e3
He B obbeme, HO
c BBITIOJIHEH | HeZI0YeTOB
TIOJTHOM HEKOTOpbIe
HeJjoueTaMH | bI BCe
obbeme c
3a/laHuisl B
HeJjoueTaMu
TIOJTHOM
obbeme
Nwmeetcsa
OtcyTcTBHE IIpogemoHc IIpogemoHc
MHMHHUMaJIbH ITposeMoHC
6a30BbIX ITpu pelLieHNH . TPHPOBaHBI TPUPOBAHBI
bl HAbop TPUPOBaHBI ITpozeMOHCTp
HAaBBIKOB. CTaHJAPTHBIX 6asoBble HaBBIKH
HaBBLIKOB 6a3oBble HpOBaH
HeB03MOXXHOCTb 3a/;au He HAaBBIKH TIPH npu .
1St HaBBIKU NIPU TBOpPUYECKUI
OLIEHUTh Ha/lMuKe | TPOJIEMOHCTPUD pelleH|n pelLeHrH
Hagblku pelLeHust peleH|n MOZIXO/, K
HaBBbIKOB oBaHb! 6a30BbIe CTaHJapTHBI HecTaHJapT
CTaHJAPTHBI CTaHJApPTHBI PeILEeHHI0
BCJIE[ICTBHE HaBbIKY. VIMenn X 3314 C HBIX 3a/]a4
X 3a7iau C X 3a7a4 6e3 HeCTaH/apTHBI
OTKasza MecTo rpy0Obie HEKOTOPbIM 6e3
HEKOTOPbIM omuboK 1 X 3374
obyuarorierocsi OT | OMIMOKK u OLIMOOK U
u HeJloueToB
oTBeTa HeJjoueTaMu HeJl0ueToB
HeJloueTaMu
IITkana oneHMBaHUA [IPU NPOMEXYTOUHOM aTTeCTaliiyu
OneHka YpoBeHBb NO/JrOTOBKH
MPEBOCXO/{HO Bce KkommereHUMM (4acTM KOMIIETEHLMH), Ha (OPMHpDOBaHME KOTOPbIX HarpaBjeHa
MUCLIMIUIAHA, COPMHPOBAaHBI HAa YpPOBHE HE HIDKE «IIPEeBOCXOAHO», MPOJEMOHCTPHUPOBaHbI
3HAHWs, YMEHHUs, BAJIeHUs [0 COOTBETCTBYIOLIMM KOMIIETEHLIUSIM Ha YPOBHE BBIIIE
MpeyCMOTPEHHOT0 TIPOrpaMMOoi
OT/INYHO Bce kommereHUMM (4acTM KOMIIeTeHLMH), Ha (OpPMHpPOBaHME KOTOPBIX HarpaB/eHa
[MCLIMIIAHA, CHOPMHUPOBaHBI HAa YPOBHE HE HHXKE «OT/IUYHO».
3auTeHo OYeHb XOPOLI0 Bce KkommereHUWM (Y4acTW KOMIIETEHLMH), Ha (OPMHpOBaHME KOTOPbIX HarpaB/eHa

JUCLIMIUINHA, COPMUPOBAHBI HAa YPOBHE He HIDKE «OUeHb XOPOLIO»

XOpOo1110 Bce komrmeTeHIMM (YacTd KOMIlETeHIMH), Ha (OpMHUpOBaHME KOTOPLIX HarlpaBjeHa
JUCLITUTMHA, CHOPMHUPOBAHBI HAa YPOBHE He HIDKE «XOPOLIO».

yAOB/IeTBOpUTeNb | Bce KommeTeHUuM (4acTh KOMIIeTeHLW), Ha ¢OpPMHpOBaHHWEe KOTOPBIX HarpaB/ieHa

HO [JUCLIMIUIMHA, C)OPMHPOBaHLI HAa YDPOBHE He HIDKE «Y/IOBI€TBOPUTEIBHO», IIPU 3TOM XOTS OBI

0[jHa KOMITeTeHL{isI CHOpMUPOBaHa Ha YPOBHE «YZOBJIETBOPUTETEHO»




HeyjoB/eTBopuTe | X0Ts Obl OjHa KOMIIeTeHLMst CQOPMHUPOBaHA Ha YDPOBHE «HEY/|OB/IETBOPUTE/IBHOY.
JIbHO

He 3a4TeHO

TJIOX0 XoTs1 6bI 0/JHA KOMITETeHLMs1 CHOPMUPOBAHA Ha YPOBHE «ILIOXO0»

5.3 TunoBble KOHTPOJ/IbHBbIE 3aflaHUsI WM HWHbIe MaTepHa/ibl, He0O0XOAMMBbIe A/ OLIEHKHU
pe3y/IbTaToB 00yYyeHHsi Ha MPOMEXKYTOYHOM aTTeCcTallMi C YKa3aHHeM KpHUTepHeB HX
OLleHUBaHMSI:

5.3.1 TumnoBble 3ajaHusi (OLEHOYHOEe CPeJCTBO - 3afiaHMs) /Il OIeHKH CHOopMHPOBAHHOCTH
KommneTeHuu YK-1

BeinonHuTs 3aiaHue. Pean3oBath aaroputM npeobpasoBanus Oypee 17151 HeNIepUOJUUeCKOro CUrHana,
TOCTPOUTD aMIUTUTYAHBIN U (Da30BbIM CIIeKTPhI CUTHA/IA M HAWTH 3aBUCUMOCTh Ko3dduiireHTa yCKOpeHUst
BBIUMC/IEHWH OT YKCJIa MOTOKOB M TeXHOJIOTMY TIPOTrPaMMUPOBaHHUS.

5.3.2 TunoBble 3afiaHus (OLleHOYHOEe CpeJCTBO - 3afiaHus) A/l OLeHKH C(opMHPOBAHHOCTH
kovmnerenuu OITK-5

Co3paTb aJiIroOpUTMbl 1 MPOrpaMMHble KOAbl 419 pelleHns 3agaHns. [1pu BeloIHeHUH 3aaHust
Heo0X0IMMO UCITo/b30BaTh TexHooruu OpenMP, MPI u CUDA. IToc/ie BBITIO/THEHUS 3a/IaHUS TIPEICTaBUTh U
3alUTHUTh OTYET TI0 BBITIOJTHEHHOH pabore.

KpuTepun oneHuBaHus (OL{eHOUYHOE CPeACTBO - 3aJaHus)

OueHka Kputepun onieHuBaHUs

3auTeHO0  3HaHWe OCHOBHOI'O MaTepHasa Kypca 6e3 rpyObIxX OmmOOK U IOrperrHOCTe.

OrcyTCTBUe 3HaHUS MaTeprasa Kypca WM HajmuKe rpyObIxX OIMO0K B M3/710’KeHHH OCHOBHOT'O
He 3aUTeHO
Marepuasa Kypca.

6. YueOHO-MeTOANUYECKOE U HH()OPMALIMOHHOE 00ecreueHne JUCIUTUTHHBI (MOAYJIs1)

OcHOBHasi uTeparypa:

1. J)KykoB Cepreii Hukonaesuu. IlpakTriueckre acrieKThbl Ilapasiie/ibHOrO MPOrpaMMUPOBAHUS [i/Is
TepCoHabHBIX KOMITBIOTEPOB : yuebHO-MeToAnuecKoe rocobue / C. H. XKykos, U. C. )Kykosa ; HHI'Y
uM. H. U. JTobaueBckoro. - Hwkauit HoBropog : M3a-so HHI'Y, 2023. - 36 c. - TeKCT : 3/1eKTPOHHbIIA.,
https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=877261&idb=0.

2. [TapasnnenbHble BbIUUCIeHHUS. TeXHOOTMH U UMC/IeHHbIe MeTO/IbI : yuel. mocobue : B 4 T. T. 1.
bubmuoreka MPI. MaTpuyHO-BeKTOPHOe U MaTpuuHOe yMHOKeHHe. Pemienue CJIAY. [Touck myTeit Ha
rpacde / Huxeropogckuii rocyjapctBeHHbIN yHUBepcuTeT uM. H. U. JTo6aueBckoro. - H. HoBropog :
N3p-Bo HHT'Y, 2013. - 239 c. - ISBN 978-5-91326-203-5 : 171.99., 52 5k3.

3. ITapannesibHble BbIUMC/IeHUS. TeXHOMOTUY 1 UMC/IeHHbIe MeTOo/bI : yueb. mocobue : B 4 1. T. 2.
Texnonorust OpenMP. Texnonorus Clik Plus. bubnuoreka Intel ArBB. Bu6nuoreka TBB. TexHomnorus



CUDA. Texnonorus OpenCL / Huxeropoackuii rocyapCTBeHHbI yHUBepcuTeT uM. H. U.
JlobaueBckoro. - H. Horopog, : M3a-Bo HHI'Y, 2013. - 367 c. - ISBN 978-5-91326-203-5 : 257.26., 52
9K3.

4. TMaparniesibHble BIUMC/IeHNs. TeXHOMOTUY U Yhc/ieHHbIe MeTo/Ib : yueb. nmocobue : B 4 1. T. 3.
OneMeHThbl KOMIbIOTepHOM apu@meTHKU. [1psiMbie U UTepaliioOHHbIe MeTo bl peltieHust CJTAY /
Hwxeropozckuii rocygapcTBeHHbIM yHUBepcuTeT UM. H. U. JTobauerckoro. - H. Hosropoy, : 13a-Bo
HHTI'Y, 2013. - 415 c. - ISBN 978-5-91326-203-5 : 288.63., 52 5k3.

5. IapastenbHbIe BEIUKCIeHUs. TeXHOIOTUY 1 UUC/IeHHBIE METO/BI : yueb. mocobue : B 4 1. T. 4.
CucTeMbl OOLIKHOBEHHBIX U depeHMaTbHbIX ypaBHeHUH. JuddepeHijaibHble YPaBHEHUS B UaCTHBIX
npour3BoHbIX. MeToabl MonTe-Kapisio / Hukeroposackuii rocyjapCcTBeHHbIM yHUBepcuTeT um. H. U.
Jlobauerckoro. - H. Horopop : M3a-8o HHI'Y, 2013. - 369 c. - ISBN 978-5-91326-203-5 : 258.25., 52
3K3.

[oronHuTebHasE IUTEpaTypa:

1. MynbTHIIPOLIECCOPHBIE CUCTEMBI U Mapasiie/ibHble BbIUMC/IeHus / nof pel. @. I'. DHc1oy ; nep. C aHr/I.
FO. C. I'ony6eBa-HoBoxxusiora, A. JI. Illepca. - M. : Mup, 1976. - 383 c. : ui. - 1.97., 2 3K3.

2. [TapannensHble BbruncaeHus Ha GPU : apxuTtekTypa u nporpammHas Moziesis CUDA : yue6. rmoco6ue
JUTSL CTYZIeHTOB BY30B, oOydatoiuxcs o HaripasieHussM BITO 010400 "TIpuknaz. MaTemMaThKa U
nHpopmarrka" u 010300 "®yHgam. uHGopmatrka u uHdopM. TexHonoruu" / MI'Y um. M. B.
JlomoHocoBa. - M. : M31-Bo Mock. yH-Ta, 2012. - 336 c. - (CynepkomribtoTepHoe obpa3oBanue : CKO). -
Ha 06:1. kH.: CynepKoMIbIoTepHBIN KOHCOPLIMYM YHUBepcuTeToB Poccuu. - ABT. yKa3. Ha obopoTe THT.
n. - ISBN 978-5-211-06340-2 : 180.00., 5 3k3.

[TporpammHoe obecrieueHue 1 IHTepHeT-pecypchl (B COOTBETCTBUU C COJiepKaHWeM JUCLUITUHBI):

https://visualstudio.microsoft.com/
http://anaconda.com/
https://developer.nvidia.com/cuda-toolkit

7. MaTepHua/IbHO-TeXHHYeCKoe ofecreueHUe JUCLUILIMHBI (MO/Y /1)

YueOHble ayUTOPUM [I/IsI TIPOBeJIeHHs yueOHBbIX 3aHSITHM, TpeJyCMOTPeHHBIX 00pa3oBaTe/bHOU
MPOrpaMMOM, OCHaIlleHbl MYJIbTUMEeJUNHBIM 000py/JoBaHMeM (TPOEKTOp, 3KpaH), TeXHUUeCKUMHU
cpeAcTBaMU 00yYeHHs, KOMITbIOTEpaMH.

[TomerrieHusi 711 CAaMOCTOSITENTBHON pabOThl 00YYAKOIIUXCsl OCHAIleHbl KOMITbIOTEPHON TEeXHUKOU C
BO3MOXXHOCTBIO TIOAK/IOUeHUs1 K ceTu "WHTepHeT" U obecrieueHbl [JOCTYTIOM B 37€KTPOHHYIO
WHGOPMAaLIMOHHO-00pa30BaTeIbHYI0 Cpejly.

[Tporpamma cocrtaBieHa B cooTBeTcTBUM ¢ TpeboBanusmu OC HHI'Y mno HampaBieHHO
nogrotoBku/crieanbHocT  02.04.02 - ®yHAaMmeHTasnbHas WHPOpPMaTHKa U HMH(OpPMaLMOHHbIE
TeXHOJIOTUH.

Agstop(b1): 2KykoB Cepreit HukonaeBuy, kKaHauaT Gr3MKo-MaTeMaTUYeCKUX HayK, JOLIeHT.



3aBepyromumii Kadepoii: bakyHoB Muxaun VIBaHOBUY, JOKTOP (PU3MKO-MaTeMaTUUeCKUX HayK.

ITporpamma o/j06peHa Ha 3acelaHUM METOJUUECKOM Komuccuu oT 18 nekabpst 2023, mpotokos Ne
09/23.
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