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1. Mecto pucyuninHsbl B cTpyktype OITIOII

IMucuynvaa 51.B.03 AHanu3 npou3BOAUTeIbHOCTH M ONITUMH3ALUs [IPOTrPaMMHOT0 00ecrieueHust

OTHOCHTCS K YacTH, (POPMUPYEMOM yuaCTHUKaMy 00pa3oBaTe/TbHbIX OTHOIIEeHU 0Opa3oBaTe/TbHOM

NpOrpaMMBl.

2. IInanupyemble pe3y/ibTaThl O00yYeHHsI 1O JAUCIUIUIMHE, COOTHECEHHBbI€ C TUIAHHUPYEMBIMH
pe3y/ibTaTaMi OCBOeHUsI 00pa3oBaTe/IbHON MpPOrpaMmbl (KOMIETeHHMAMH M HWH/UKATOPaMH
JAOCTYDKeHHMsI KOMITeTeHI[U)

u/unu onbIMHo-
KOHCMPYKMOPCKUX
pabom &

mpeb6oearus UT-
npoexkma 8 obaacmu
KoMnblomepHoti
epaguku u
Mo0enuposaHust
JHCUBBIX U
mexHUYecKux cucmem

(KT'uM), u obpamHo:
cnocobeH
obecneuumnb UT-
npoexkm
Heobx00UMbIM
uccne008aHuem u
ONbIMHO-
KOHCMPYKMOPCKUMU
pabomamu

cnoxcHocmu 6 obnacmu UT
ITIK-10.2: Ymeem npogodumsb
MOHUMOPUH2 U ynpas/neHue
pabomamu npoekma 8
npoekmax mano2o u cpeoHe20
YDOBHS CI0JCHOCMU 8
obnacmu UT

ITIK-10.3: Umeem
npakmuyeckuti onbim
ynpaeneHus usmeHeHUsIMU 8
npoekmax manozo u cpeoHe2o
YDOBHSI CI0MHCHOCMU 8
obnacmu UT

onmumu3ayuu no ckopocmu
npo2pammHoz0 obecneyeHus,
8K/IIOUAs pO/b U MeCmo
COB8peMeHHbIX NPO2PAMMHbIX
UHCMPYMeHMAbHbIX CPeOcme
04151 peweHust 3a0ay Hay4yHou
OdessmenbHOCMU.

ITK-10.2:

YMEET

IIpumeHsmb Ha npakmuke
MemoOuKy aHaau3da
npouseooumenbHOCMU U
onmumu3ayuu no ckopocmu
npoepammHo2o obecneveHus 015
peueHus 3a0ay HayuHou

desime/ibHOCMU.

ITK-10.3:

BJIAJIEET

Hasbikamu ucnonb3oeaHus
COBPEeMEHHO20 CUCTMEMHO20
npoepammHo2o obecneveHus 015
npoguauposku u onmumusayuu
npoepamm: nakem Intel Parallel
Studio XE, skmouasn
onmumusupyowuti
KOMNUAimop, npoguauposujux,
cneyuaau3uposaHHble
bubauomeku, — 015 pewleHust
3a0ay Hay4HoU Oesime/bHOCU.

dopmupyemsbie IlnanupyeMbie pe3y/bTaThl 00yUeHHs M0 AUCHUIUIMHe | HanMeHOBaHHe OLIeHOYHOTO CPeCTBA
KOMIIeTeHL{UM (Mofgyn0), B  COOTBETCTBMM C€  HWHJAUKATOPOM
(xof, comep)kaHue | JOCTH)KeHHS KOMIIeTeHIIMH
KOMITeTEHLIUH) Nupukarop poctwkeHusi | PesyabTarsl 00yueHust Jns Tekymiero | /ins
KOMIIeTeHL{UM1 0 AUCLUIIAHE KOHTPOJIA IPOMEXXyTOUYHOH
(kog, cozieprkaHue ycreBaemMoCTH aTTecTanuu
WH/IMKaTOopa)
ITIK-10: CnocobeH IIK-10.1: 3naem memoObl IK-10.1: IIpakmuueckoe
KOHeepmupoeamb NJAAHUPOBAHUS 8 NpoeKmax Memoduky aHaausza 3adaHue 3quém:
pesyibmambl HAYHHO- | yiaa020 u cpedHe20 ypoeHs npou3eodumenLHOCMuU U KoHmposbHble
uccnedo8amenbCKux

80Nnpochl




3. CTpyKTypa U cojep)KaHHe AUCIUILIAHbI

3.1 TpyA0eMKOCTb AUCLUII/IUHBI

OYHas
O011as TPy/J0EMKOCTBD, 3.€e. 2
Yacos 1o yue0HOMY IJIaHy 72
B TOM UHCIIe
ay/JUTOpPHBIE 3aHATHSA (KOHTaKTHas1 padoTa):
- 3aHATHS JIEKIIHOHHOT'0 THIIA 16
- 3aHATHS CEMHHAPCKOro THNa (MpaKTHYecKue 3aHATHs / 1aGopaTopHbIie PaGoTh) 16
- KCP 1
caMocTosTe/IbHasA padoTa 39
ITpomexyTouHas arrecTanys 0
3auéTt

3.2. CozepkaHWe JUCIUIIIVHbI
(cmpykmypupoeaHHoe no memam (paszdenam) C yKa3aHueM Omee0eHHO20 HA HUX Ko/auyecmed

axkademuuecKux udacosg u 8uobl yuebHbIX 3aHamuil)

HanmeHoBaHue pa3/ie/ioB ¥ TeM AWCLIATUIMHBI Bcero B TOM UHCJIe
Yyacel
( ) KonTakTtHas pabora (paboTa Bo
B3aMMOJENCTBHY C TIperojaBaresiem),
Yyacel U3 HUX
SaHATHSE CamocTosiTe/ibHast
CeMHHAapCKOro pabora
3ansTHs THMA 00yuyarorierocs,
JIEKLJIOHHOTO | (TpaKkThyeckue | Bcero Hacel
THUMa 3aHsATHsI/Mabopa
TOpHbIE
paboThl), Uacel

b ¢ b b o

0 0 o} 0 o]
BeeieHne B ONTUMU3ALIMIO TPOTPaMM. 7 2 2 4 3
Amnanus 3¢d¢eKTHBHOCTH aMTOPUTMOB U a/ITOPUTMHUYECKast ONITUMU3ALUsI. 14 4 2 6 8
OnTumnsanys CTPYKTYP JaHHBIX. 10 2 2 8
ApxurtekTypa DBM: MexXaHU3MBI, BAUAIOLYE HAa TIPOU3BOJUTE/ILHOCTD. 7 2 2 4 3
BekTopu3aljusi BEIYUCIEHUH. 7 2 2 5
Vcnonb3oBanue crierjuanusupoBadHoro I10 asist onTuMu3anmyu. 12 2 4 6 6
TIporpammHas ONTUMU3aLUs Ha PUMepax. 14 2 6 8 6
ArtTtectauus 0
KCP 1 1
HWroro 72 16 16 33 39

Copiep>kaHue pa3/e/ioB U TeéM JUCIUILTUHBI




1. BBefleHre B ONITUMM3AL[MIO [TPOTPaMM.

2. Ananu3 3¢ ($eKTHBHOCTH alrTOPUTMOB U aJITOPUTMUYecKasi ONTTUMU3ALISL.
3. OnTuMu3aLusi CTpyKTyp JaHHBIX.

4. ApxutekTypa DOBM: MexaHW3Mbl, BJIUSIOLYE HA IPOU3BOJUTENBHOCTD.
5. BekTopu3alyisi BEIYMC/IEHUN.

6. Vcnonb3oBaHue cnelyanmu3upoBaHHoro [10 15 onTuMU3alyu.

7. IIporpaMmHas ONTUMHU3ALMA Ha [IpUMepax.

4. YueGHO-MeTOfHUECKOe 00ecrieueHre CaMOCTOSITe/IbHON PadoThI 00yJarommuXcs

CamocrosTenbHass paboTa 00yJaroU[uMXCsi BK/IOUaeT B Cebsi MOATOTOBKY K KOHTPOJIbHBIM BOIIPOCAM M
3aIaHUSIM JI7IsT TeKYIIero KOHTPOJISI ¥ TIPOME)KYTOUHOW aTTeCTalluy TI0 UTOTaM OCBOEHUsl AUCLUTUIMHBI
MPUBE/J€HHBIM B II. 5.

st obecrieueHus1 CaMOCTOSITE/TBHOM PabOTHI 00yUarOLMXCsl MCTIONB3YHOTCS:
- 37IeKTPOHHBIN KypC "AHamu3 Npou3BOAUTeIbHOCTU U onTUMuU3auys nporpamm” (https://e-
learning.unn.ru/login/index.php).

5. @®oHA OLEHOYHBIX CPeJACTB /I/Il TeKYyIlero KOHTPOJISA YCIeBaeMOCTM U HNPOMeXyTOYHOH
aTTecTalyy Mo JUCIUILIMHE (MO/Y/II0)

5.1 TunoBbIie 3a/laHHUA, H806XOI[I/IMLIQ AJId OL€éHKHM Ppe3y/bTdTOB OﬁquHl/lﬂ npu npoBejeHHUU
TEKYIIEero KOHTPOJ/IA yCII€eBA€MOCTH C YKd3dHHUEM KPUTE€PHUEB UX OLl¢HUBAHUA:

5.1.1 TunoBble 3ajaHus (oLeHOUYHOe cpeAcTBO - IIpakTHyeckoe 3ajaHue) AJA OLIEHKH
copmupoBanHoctu KomnereHuu [TK-10:

JlabopartopHasi paboTa (TpoeKT) « AJITOPUTMBI YMHOXXEHUS MJIOTHBIX MaTpull». TpebyeTcs pa3paboTath
MpOrpaMMy Z/isi YMHOXKeHUsI TVIOTHBIX KBaZIpaTHBIX MaTpPUL. JeMeHTaMH MaTpUL] SIBJISTFOTCS YHCIIa C
TJTaBarolel 3ansaToi ABOMHON TOUHOCTU. Pe3ybTaToM paboThl TPOrpaMMbl SIB/ISIETCS TJIOTHASI MaTpUIA.
OueHMBaHME pe3y/IbTaTOB BBITIOHSIETCS B CMBIC/IE @) pab0TOCIIOCOOHOCTH MPOTrPaMMbI — Majioe OTK/IOHEHHe
pe3yJbTaTa OT 3Taj0Ha; 6) IPOU3BOAUTELHOCTH MPOrPaMMbI — BpeMsi, 3aTpaueHHOe Ha BbINOJTHEeHHe
yMHOKeHUs1. IIporpamMmMHasi peanu3saniyisi BbINoJHsIeTcs! Ha si3bikax C unu C++. [lonyckaeTcst UCII0/Ib30BaHKe
TeXHOJIOrui napasuienbHoro nporpammupoBanus OpenMP, Cilk Plus, TBB. Vcrionb3yeTtcsi makeT mporpamm
Intel Parallel Studio XE (komMnuisTop, mpoduaMpoBIyK). [leseBas apXuTeKTypa BbIOMpPAeTCs UCXO/S U3
TEeKYILUX TeXHUUEeCKUX BO3MOXKHOCTel cyrnepkomibioTepa HHI'Y «JTobaueBckuii». ITopoOHBIE TEXHUYECKHe
TpeboBaHMs U crieLjudrKaliy repejjaloTcs CTyZeHTaM B Hauasie ceMecTtpa. [laHHOe 3aflaHue MOKeT ObITh
BbI/JaHO CTy/leHTaM B pa3HbIX (GOPMYy/IHMPOBKax (MpUMep: MPSMOYTO/IbHble MaTPULbl, L{eJI0UNC/IeHHbIe 3HaUeHUs,
oJlMHapHasi TOYHOCTh U T.J. — HE MeHee UeThIpeX PasHOBHUAHOCTEMN).

Kpurtepuu oueHnBanus (oneHoYHoe cpeAcTBO - IIpakTHueckoe 3ajaHue)

OueHka Kpurepuu oLieHMBaHUs

BrimosiHeHbI Bce Wik 00JIbliiasi YaCTh 3TAMOB PelleHus 3aZiaudl Wid 3a/ilada pelieHa C
3aUTE€HO |He3HAUMTe/bHBIMHU HeZloueTaMu. Ko 1 pe3y/bTaThl pabOTHI MPe/ICTaB/IeHbI TTPETO/IABATEIO B
CPOK.

He BrirosHeHb! He Bce 1abopaTopHble paboThI WM BLITIOJTHEHBI He B TIONTHOM 00beMe (Tipe/icTaBieHo

3d4TeHO |He II0J/IHOe OITMCaHKe 3TAIllOB BBITIO/IHEHMA BH/I[BHHﬁ, KOJ pa60TaeT HEKOPPEKTHO, pe3yJ/IbTAThI




OueHka Kputepuu orieHuBaHUs

paboThI He TIpe/ICTaB/IeHbI ITPeTOoZaBaTeo).

5.2. OnucaHue MKaJl OIeHNBAaHUA Pe3y/IbTaToB 00yuyeHHs 10 JUCIUIIMHE ITPH MPOMEe)XyTOYHOMH
arTecTanuu

IITkana oneHUBaHUsI C)OPMHPOBAHHOCTH KOMIIeTeHLINMI

YpoBeHn
b
chopmu Hey/I0BJIETBOP | Y/AOBJIETBO OouYeHb
TJIOXO0 XOpOLIOo OT/INYHO TPEBOCX0/{HO
POBaHH HMTEe/IbHO pUTe/ILHO XOpo1Io
oCcTH
KoMIeT
eHIuit
(uHANK
aropa
AOCTHIK He 3aYTeHO 3auTeHO
eHus
KoMIet
eHIHI)
YpoBeHb
OtcytcTBHE YpoBeHb poset
o . 3HaHU B
3HaHUU MuHnManeH | 3HaHUM B oGBeme YpoBeHb
TeopeTHYecKoro 0 obneme, ’ 3HaHUH B
YpoBeHb COOTBETCTBY YpoBeHb
Marepuara. ” JIOMYCTUMBI | COOTBETCTBY obbeme, o
3HAHUM HIDKe " 0111eM 3HaHUH B
HeBo3MO>KHOCTB 1l ypoBeHb 1o11eM COOTBETCTB
MHHHMAa/bHBIX - riporpamMme obneme,
3HaHUS | OLIEHWUTb MIOJHOTY o 3HaHUM. rporpamMme yiolieM
o TpeboBaHUH. TIOJITOTOBKH TIpeBBIIIAOLIe
3HaHUI JonyleHo MOJTOTOBKH! rporpaMme
Hmenu mecto . JomyieHo M MporpamMMy
BCJ/Ie/ICTBUE MHOTO . Jomy1eHo MOATOTOBK
rpy6ble omMOKH HECKOJIbKO TOATOTOBKHU.
OTKasa HerpyobIx HECKOJIbKO u. Ommbok
HecylecTBe
obyyarorerocst T omboK HerpyobIx HHEIX HeT.
oTBeTa oInb0oK
ormbok
IIpogemoHc
TPUPOBAHBI
IIpogemoHc PHp
IIpogemoHc | Bce
[IpogemoHC | TpupoOBaHbI
TPUPOBaHbl | OCHOBHBIE
TPHUPOBaHBI | BCe
BCE yYMeHHsI. ITpogemMoHcTp
OCHOBHBIe OCHOBHBIE
OtcyTcTBUE OCHOBHBIE Perenst HMPOBaHkbI BCe
ITpu perennn yYMeHUsI. YMeHUSI.
MHHUMa/IbHbIX YMeHUSI. BCE OCHOBHBI®
o CTaH/IapTHBIX PeruieHsl Peruens! Bce
YMeHHH. PelrteHsl Bce | OCHOBHBIE YMeHUSI.
3a7lad He THUIOBbIE OCHOBHbIe
HeBo3M0XXHOCTB OCHOBHBIE 3a/iauu C Perens! Bce
MPOJIEMOHCTPUP | 3afauu C 3ajlauu C
OLIeHUTDb Hanuue 3a7lauml. OTZeNbHBIM | OCHOBHEIE
Ymenus o OBaHbI HerpybbIMU | Herpy6bIMU
yMeHHU BemmonHeHs! | U 3ajlaun.
OCHOBHbIE omMOKaMH. | OLIMOKAMHU.
BCJ/Ie/ICTBUE BCe 33/laHUsl | HecyllecTB | BoimosHeHbI
ymeHust. imeu | Breinonsens! | BeinosnHeHb!
OTKasza B TIOJIHOM €HHBbIMU BCe 3a/laHus, B
MecTo rpyObie BCE BCe 3a/IaHust
obyuaroiierocs ot obbeme, HO | HeJoueTaM | TOJHOM
oImoKH 3aZlaHuis, HO | B TIOJTHOM
oTBeTa HEKOTOpbIe U, obbeMe 6e3
He B obbeme, HO
c BBITIO/THEH HeJ|04eToB
TIO/THOM HeKOoTopble
HefjoueTaMH | bI BCe
obbeme c
3ajlaHys B
He/loueTaMu
TO/THOM
obbeme
Nwmeetcs
OtcyTcTBHE IIpogemoHC IIpogemoHc
MHHUMaJbH IIpogemoHc
6a30BbIX ITpu pereHNN o TPHPOBaHbI TPUPOBAHBI
bl Habop TPHPOBAHbI IIpogemoHCTp
HaBBIKOB. CTaH/|apTHBIX 6asoBble HaBBbIKU
HaBBbIKOB 0a3oBbIe HWpOBaH
HeBo3MO>KHOCTb 3ajlad He HaBBIKU TIPA npu .
b0 ¢ HaBBIKY IIPA TBOPYeCKHUH
OLIeHWTb Ha/luue | TPOAEeMOHCTPUP peleHUn pereHnu
HaBbiku perIeHust pelLeHnr TIOAXOZ, K
HaBbIKOB oBaHb! 6a30BbIe CTaH/|apTHbI HecTaHAapT
CTaH/lapTHEI CTaH/|apTHBI pelIeHHI0
BCJ/Ie/ICTBUE HaBbIKU. VMenu X 3afia4 C HBIX 33/jau
X 3a/lau C X 33724 Oe3 HeCTaH/apTHbI
OTKaza MecTo rpy0Obie HEKOTOPBIM 6e3
HEeKOTOPbIM omuboK u X 3a/iau
obyuarorerocsi Ot | OIUOKH u OIMOO0K U
u He/|0YeToB
oTBeTa He/loueTaMu HeJJ04ueToB
He/0ueTaMHu




Ixana OLl€eHUBAHUA ITPU HPOME)KYTOHHOﬁ aTTeCTalunu

OneHka YpoBeHBb NOJrOTOBKH

3a4UTeHO

NPeBOCX0/{HO Bce KommeTeHIMM (YacTW KOMITeTeHLMH), Ha ()OpMHpOBaHHe KOTOPHIX HarpaBieHa
JUCLIMIUINHA, COpPMUPOBAaHBI Ha YpPOBHe He HIDKe «IIPeBOCXOAHO», IMPOJeMOHCTPHUPOBAHbI
3HaHUS, YMeHWsl, B/afieHusi [0 COOTBETCTBYIOLMM KOMIIETEHL[USIM Ha YPOBHe BBbIlIe
TIpe/iyCMOTPEeHHOT0 TIPOrpaMMoi

OT/INYHO Bce xkommeTeHIMM (YacTd KOMITETeHIMH), Ha (OpMHUpOBaHMe KOTODLIX HarpaBjeHa
JMCLUIVIMHA, CHOPMHUPOBaHbI HAa YPOBHE He HIXKe «OT/IUYHO».

OuYeHb XOpOII0 Bce xommnereHUMM (Y4acTM KOMIIeTeHLMH), Ha (OpPMUpPOBaHME KOTOPBIX HarpaB/eHa
JUCLIIUINHA, ChOPMHUPOBAHBI HAa YPOBHE He HIDKE «0UeHb XOPOLIO»

XOpOo1110 Bce xkommeTeHIMM (YacTd KOMITETeHIMH), Ha (OpMHUpOBaHMe KOTODLIX HarpaBjeHa
JMCLUIVIMHA, COPMHUPOBaHbI HA YPOBHE HE HIDKE «XOPOLLO».

yJAoB/IeTBOpUTeNb | Bce kommereHiy (W4acTé KOMIIeTeHLMH), Ha ¢OPMHMPOBaHHe KOTODBIX HarpaB/ieHa
HO [IUCLIMIUINHA, C)OPMUPOBaHbI HAa YPOBHE He HIDKE «Y/IOBJI€TBOPUTEILHO», MPU 3TOM XOTs ObI
O/iHa KoMIleTeHIMs1 COPMHUPOBaHa Ha YPOBHE «YOB/I€TBOPUTEILHO»

He 3a4YTeHO

HeyaoBierBopuTe | XO0Ts ObI OffHA KOMITETeHIMsi CHOPMHUPOBaHA Ha YPOBHE «HEY/IOB/IETBOPUTEIHLHOY.
JIHO

TJI0XO0 Xots 66 0ZjHa KOMITEeTeHL{UsI CHOPMHUPOBaHa Ha YPOBHE «ITJIOX0O»

5.3 Tunosblie KOHTPOJ/IbHbIE€ 3dJdHHA HW/IH HHbI€ MaTepHd/ibl, H606XO}I[I/IMBIE AJIsA OLl€éHKH

pe3y/bTdTOB 06y‘—IEHI/Iﬂ Had HPOME)KyTOqHOI‘/'I dTTeCTallUl C YKd3dHUE€EM KPpUTEpPpHEB HX

OIl€eHUBAHUA:

5.3.1 TunoBble 3aganus (oLeHOuUHOoe cpeACTBO - KOHTpOJ/IbHBIE BOMPOCHI) /A OLIEHKH

copmupoBanHocTu KomnereHuu [1K-10

1.
2.

o

10.

11.

OnTtumuzanus nporpamm. Llenu, 3a7aum, NPUHLIUIBI, KDUTEPUH, TIPaBUIIa, MPUMephI.
OcHOBHbIe KDUTEPUM ONTUMU3aL[MK NIporpamm. B3anmozelicTBre KpUTepues.

. Ilonsitve 6eHumapka. Beibop 6eHumapka. TpeboBanust kK beHUMapKy. MeToarKa n3MepeHust

BpeMeHU I1py NPOBeleHUU CepUM IKCIIePUMEHTOB [1JIs1 OLIeHUBaHUS TIPOU3BOAUTEIbHOCTH.
Buzp! ontumusauyy nporpaMM. [Ipumepsl.
OJIeMeHTbl TeOpUH CJIOKHOCTU. OLIeHKH CJI0KHOCTU. [IprMepsl.

. AnropuTMHYecKasi ONITUMU3ALIMs Ha TIPYMepe OHOTO M3 KIaCCUYeCKHX Pa3/iesioB Kypca

«AJITOPUTMBI ¥ CTPYKTYPbI JAHHBIX» 110 BLIOOPY CTy/leHTa.
ApXUTEKTypHbIe MeXaHU3Mbl, B/IMSOLYEe Ha IPOU3BOJUTETBHOCTD.

. IIporpammHas ontumusanust. [Ipumepsl.

OnTtumM3aLMs BEIUMC/IEHWH C [J1aBarolel 3ansaTol. Vcnosp30BaHre MmaTeMaTHYeCcKux
¢yHKUMH. Borpockl TOYHOCTH U TPOM3BOAUTELHOCTH.

OnTumu3aLys MpOU3BOAUTELHOCTU B Mapaslie/ibHbIX Tporpammax. OcobeHHOCTH
ONTUMU3AIIUH, CBSA3b C 3PPEKTUBHOCTHIO MaCIITaAOUPYeMOCTH.

Vcnonp30BaHre ONTHMU3UPYIOIIUX KOMIIWIATOPOB. YTIpaBieHre COBPEMEHHBIMU
ONTHMH3UPYIOIIMMU KoMnunasTopamu Ha ipumMepe Intel C/C++ Compiler.



12. Vcrosib30BaHMe CrieliuaTi3upoOBaHHbBIX BBICOKOIIPOU3BOAUTEbHBIX OMO/IMOTEK Ha
nipumMepe Intel Math Kernel Library. ITpumep (1o BeIOOpY CTyzeHTa).

13. OnTumM3aLys BbIUMCIEHNW! B 3a/jJade MaTPUUHOTO YMHOKEHHUSI.

14. CoBpeMeHHbIe METPUKH A1JIs1 OLleHUBaHUsI TIPOU3BOuTeIbHOCTU. Roofline-mozens.

KpuTepuu oneHuBaHus (oLeHOUYHOe cCpeCcTBO - KOHTpo/IbHbIe BOIIPOCHI)

OueHka Kpurepuu orjeHuBaHus

3a4TeHO CTy,ZLEHT OTBETHJI Ha 60]1]:U.[y1-0 UadCThb BOIIPOCOB BO3MO>XKHO C HE3HAUWTE/IbHBIMHU HEAOUETaMMU.

I[Tpu oTBeTe CTyJeHT JOMycKaeT rpyObie OIMOKM B OCHOBHOM MaTepHae v pPelieHn!
He 3a4TeHO
CTaH/|apTHBIX 3a7ay.

6. YueOHO-MeTOMUECKOEe M HH(OPMaLMOHHOE 00ecrieyeHHe JUCIUILTHHBI (MO/1y/1s1)

OcHoBHas uTeparypa:

1. apannenbHele BerYMcieHNs. TeXHOMOTUN U YHC/IeHHbIe MeTO/bI : yuebd. mocobue : B 4 1. T. 1.
bubmioreka MPI. MaTpuuHO-BeKTOpHOe 1 MaTpruuHOe yMHOKeHHe. Periennie CJTAY. TTouck myTeli Ha
rpade / Hrxeropoackuii rocyzapctBeHHblid yauBepeuteT um. H. U. JlobaueBckoro. - H. Horopog :
N3p-so HHI'Y, 2013. - 239 c. - ISBN 978-5-91326-203-5 : 171.99., 52 3ks.

2. TTapanesibHble BIUMC/IeHUS. TeXHOMIOTUH U YMC/IeHHbIe MeTObI : yueb. mocobue : B 4 1. T. 2.
TexHosorust OpenMP. Texnosorust Clik Plus. bu6muoreka Intel ArBB. bubivuoreka TBB. TexHosorus
CUDA. Texnonorus OpenCL / Huxeropozackuii rocyZapCTBeHHbI yHUBepcuTteT um. H. U.
Jlob6aueBckoro. - H. HoBropog, : M3a-Bo HHI'Y, 2013. - 367 c. - ISBN 978-5-91326-203-5 : 257.26., 52
9K3.

3. ITapasiesibHble BEIUMC/IeHUS. TeXHOIOTUH U YMC/IeHHbIe MeTObI : yueb. mocobue : B 4 1. T. 3.
OneMeHTbI KOMITbIOTEPHOU apupMeTHKU. [IpsiMble 1 TepaliioHHbIe MeTo/bl pelenust CJIAY /
Hwxkeropozckuii rocygapcTBeHHbIN yHUBepcuteT uM. H. U. JlobaueBckoro. - H. HoBropog : U3a-Bo
HHI'Y, 2013. - 415 c. - ISBN 978-5-91326-203-5 : 288.63., 52 5k3.

4. IMaparniesibHble BIUMC/IeHNs. TeXHOMOTUA U Ykc/ieHHbIe MeTo/Ib : yueb. nmocobue : B 4 1. T. 4.
CucremMbl 0OLIKHOBEHHBIX AnddepeHIuanbHbIX ypaBHeHNH. [JruddepeHiianibHbie ypaBHEHHS B UaCTHBIX
rpou3BoAHbIX. MeTobl MoHTe-KapJio / Hupkeropo ckuii rocyJapCcTBeHHbIN yHUBepcuteT um. H. U.
JlobaueBckoro. - H. Horopog, : M3a-8o HHI'Y, 2013. - 369 c. - ISBN 978-5-91326-203-5 : 258.25., 52
3K3.

HonoyHuTebHas muTeparypa:

1. IHCTpYMeHTHI Iapasi/ie/IlbHOT0 POrpaMMHUPOBaHUs B CUCTeMax C 0011jeli maMsThio : yueb. mocobue /
[mog pen. B. I1. I'eprenisi] ; HHI'Y. - H. HoBropop, : 3a-so HHI'Y, 2010. - 201 c. - ISBN 978-5-91326-
138-0: 100.00., 21 3k3.

[TporpammHoe obecrieueHrie 1 VIHTepHeT-peCcypchl (B COOTBETCTBHUU C CO/lePKaHUEM ICIATUIAHBI):



[TomerrieHust IpeICTaBISIOT COO0M yueOHbIe ayJUTOPUH [I/1S1 TIPOBe/IEHUsT YUeOHBIX 3aHSTHH,
MpelyCMOTPEHHBIX MPOrPaMMOM, OCHAIL[eHHbIE 000py/I0BaHHEM U TEXHUUYECKMMU CPeZICTBAMHU 00YyUeHHsI:
KOMIIbIOTEPHBIH KJ/Iacc, TPOeKTOp, SKPaH.

[TomerrieHus1 1751 CAMOCTOSITeNTbHOM paboThl 00YYaroLMXCsl OCHAIlleHbl KOMITbIOTEPHOM TeXHUKOM C
BO3MOXXHOCTBIO TIOJIK/TIOUeHUs K ceTH "MHTepHeT" 1 0becrieueHsl JOCTYIIOM B 37IEKTPOHHYIO
MHOPMaLIMOHHO-00pa30BaTebHYI0 Cpealy.

YueOHasi M Hay4Hast TUTepaTypa, yueOHO-MeToUUecKHe MaTepHralibl, Tpe/iCTaB/IeHHbIe B OMOIMOTeUHOM
doH/Ie, B 2/IEKTPOHHBIX OMO/MOTeKax U Ha Kadeape MaremaTruueckoro obecrieueHust U
CYTIePKOMITBFOTEPHBIX TeXHOJIOTHH .

Vcrionb3yeMoe /TMIieH3MOHHBIE TTPOrPpaMMHOe obecrieyeHue:

. OneparioHHbIe cucTeMbl ceMelicTBa Microsoft Windows, nuijeH3us no noamnucke Microsoft
Imagine.

. Cpepa pa3paboTku cemeiictBa Microsoft Visual Studio, muijensus no noamucke Microsoft
Imagine.

7. MaTepHa/IbHO-TeXHHYECKOe o0ecreueHUe JUCHUIIMHBI (MOY /1)

YueOHble ayJUTOPUM [I/IsI TIPOBEZIEHUsT yUeOHBbIX 3aHSITHM, TPeJyCMOTPEHHBIX 00pa30BaTe/bHOMN
MPOrpaMMOM, OCHAIlleHbl MYJIbTUMEJUHHBIM 000pyJoBaHHEM (IPOEKTOP, 3KPaH), TeXHUUECKUMH
cpeficTBaMUu 00yUeHHs, KOMITbFOTEpaMH.

[MTomereHust AT CaMOCTOSITeNIbHOM paboThl 00YYarOIMXCSI OCHAIL[eHbl KOMITbIOTEPHON TeXHUKOW C
BO3MOXXHOCTBIO TIOAK/TIOUeHUs K ceTh "MHTepHeT" U obecriedyeHbl [JOCTYIIOM B 37I€KTPOHHYIO
MH(OPMaIMOHHO-00pa30BaTe/IbHYI0 CpPesy.

[Mporpamma cocrtaBjieHa B cooTBeTcTBuM ¢ TpeboBanusmu OC HHI'Y mno HarmpaBieHHO
nozrotoBky/crietyanbHocTi  02.04.02 - dyHpameHTanbHash HMH(OpPMaTHKa M HH(OPMAaLMOHHbIE
TeXHOJIOTUH.

ABTop(b1): MeepoB Nocud bopucoBuu, KaHAWJAT TeEXHUUECKUX HayK, [IOLIEHT.

ITporpamMma ozob6peHa Ha 3ace/jlaHUM MeToANuUecKoi Komuccuu ot 13.12.2023, mpoTtokon Ne 3.
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