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1. Mecto pucyuninHsbl B cTpyktype OITIOII

IMucuynvaa 51.B.[1IB.01.01 AHami3 npou3BOAUTEIBHOCTYA Y ONITUMU3ALIMS IPOrPaMMHOT0 00ecrieueHust
OTHOCHTCS K YaCTH, JOPMUPYEMOM yuaCTHUKaMH 00pa30BaTeIbHbIX OTHOLIIEHHUH 00pa30BaTe/IbHOM

NpOrpaMMBl.

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

®dopmupyembie IInanupyemMble pe3yabTaThl 00yueHus no pucnumuinHe | HanveHoBaHMe OLEHOYHOr0 CPeACTBA
KOMIIeTeHI{UH (Moayn10), B  COOTBETCTBMM C  HHAMKATOPOM
(xop, cofepykaHve | AOCTHIKeHHs KOMIIeTeHI[UH
KOMITeTEHLIUH) Nupukarop poctwkeHusi | PesyabTarsl 00yueHust Jns Tekymiero | /ins
KOMIeTeHI[UH MO JUCLHUII/THHE KOHTPOJIA NMPOMeKyTOYHOH
(xog, cofiepkaHue ycrneBaemMoCTH arTecTanuu
WH/IMKaTOopa)
ITIK-4: Cnocoben IK-4.1: 3Haem memoobi IK-4.1: Ipaxkmuueckas
paspabambieams u paspabomku u aHanusa 3HATH 3adaua 3quém:

aHanuzupoeamsn
KOHYenmyanbHble u
meopemuueckue
MoOenu peuwiaeMbix
HAYUHbIX

npobsem u 3adau

KOHYenmyaabHbIX U
meopemuueckux mooesnel
pewiaemMblx HaQy4Hblx npobaem
u 3aday

IIK-4.2: Ymeem npumeHsamb
MemoOb! paspabomxu u
aHanu3a KOHYenmyanbHbIX U
meopemuyueckux mooenell
pewiaemMblX HaQy4HbIX npobnem
u 3a0ay

TIK-4.3: Mmeem HasbIKu
npuMeHeHuUst Memooo8
paspabomku u aHaauza
KOHYenmyaabHbIX U
meopemuuecKux mooenell
pewaeMbiX HAy4YHbIX npobiem

u 3a0au

Memoduky aHaausa
npouseooumenbHOCMU U
onmumu3ayuu no ckopocmu
npo2pammHozo obecneyeHus,
8K/II0UAs po/b U Mecmo
COB8peMeHHbIX NPO2PAMMHbIX
UHCMPYMeHMANbHbIX CPedcme
04151 peweHusi 3a0ay Hay4yHou
OesimesbHOCU.

IIK-4.2:

YMETDb

IIpumeHssimb Ha Npakmuxe
MemoouKy aHanusa
npousgodumeabHoCMu U
onmuMmu3ayuu no ckopocmu
npoepammHozo obecneuetus 015
peuieHust 3a0ay HayuHoll

desime/ibHOCMU.

ITIK-4.3:

BJIAJIETD

Hasbikamu ucnonb3oeaHus
COBpPeMEHHO20 CUCTMEMHO20
npoepammHo2o obecneveHus 015
npoguauposku u onmumusayuu
npoepamm: nakem Intel Parallel
Studio XE, skmouasn
onmumusupyowuii
KOMNUAimop, npoguauposujux,
cneyuanu3upoeaHHble
bubauomeku, — 015 pewleHust
3a0ay Hay4HoU OesimebHOCU.

KoumposnbHble
80NpOCh!




IIK-5: CnocobeH IIK-5.1: 3Haem munoeble IIK-5.1: Ilpakmuueckas
paspabambieamb u Mamemamuueckue memoobl U |3HATH Memoob! aHanuza 3a0aua 3quém:
NpuUMeHsmb Memodoo2uu paspadomku npou3sooumeabHOCMu u K
OHMPO/bHbIE
mamemamuyeckue
CUCMEeMHO20 U NPUKAAOHO20 onmumu3ayuu no ckopocmu
Memoodbl, cCuCmMeMHOoe 60npochl
npoepamMmHo20 obecneueHus —|npo2pammHO20 obecneueHus,
U NpuKnaoHoe .
npozpammoe 07151 peweHusl 3a0ay Hay4Holl  |eKaouas poib U Mecmo
obecneuenue s OesimesnbHOCMU C0BPeMeHHbIX NPO2PAMMHBbIX
peweHus 3a0au IIK-5.2: Ymeem npumeHsamb UHCMPYMEHMAAbHbIX cpedcme
HayuHoll munoeble Mamemamuyeckue 0415 peweHust 3a0au Hay4Hou
GesimenbHocmu MemoObl U Memodono2uu desimenbHOCMU
paspabomku cucmemHozo u
NpUKAaoHO20 NPOSPAMMHO20
‘; poep [TK-5.2:
obecneueHus 04151 pelleHus
AP BJIAJIETh
3a0ay Hay4HouU OesimeabHOCMU .
Memodukoll ananusza
TIK-5.3: Umeem HasblKu
npousgooumenbHoCMu U
pazpabomku cucmemHoz0 u
onmumu3ayuu no ckopocmu
npuKkAaoHO20 NPO2PAMMHO20
npoepammHo20 obecneueHus,
obecneueHust 04151 pelieHUs
N 8K/II0UAs! PO/Ib U MECmo
3adau Hay4Holl
COBPeMeHHbIX NPO2PAMMHBbIX
desimenbHOCMU
UHCMPYMeHMA/AbHbIX Cpeocme
0115 peweHus 3a0ay
HayuHol desimenbHOCMU.
TK-5.3:
BJ/TAJETH
Hasbikamu ucnonb3oeaHus
COBPeMeHHO20 CUCMEMHO20
npoepammHo20 obecneueHus 0s
npoguauposku u onmumuzayuu
npoepamm: nakem Intel Parallel
Studio XE, exkmouas
onmumusupyrowuli
KOMNu/Asimop, npohuauposuwjux,
cneyuanu3upoeaHHble
6ubauomeku, — 0151 pewieHust
3a0ay Hay4Hol OesimeabHOCU.
3. CTpyKTypa U cojepKaHHe AUCIUILIUHbI
3.1 TpyAa0eMKOCTb AUCLUII/IUHBI
ouyHas
O011as Tpy/J0eMKOCTB, 3.e. 2
Yacos 1o yue0HOMY IJIaHY 72
B TOM 4uCJIe
ayAUTOpPHbBIE 3aHATHA (KOHTAKTHasA padoTa):
- 3aHATHS JIEKI[HOHHOT'0 THIIA 16
- 3aHATHSA CEMHHAPCKOr0 TUMA (MPaKTHUYeCcKue 3aHATHs / TabopaTopHbIe PadoThi) 16




- KCP 1

caMocTosTe/IbHasA padoTa 39

ITpoMexxyTouHasi aTTecTaLus 0
3auét

3.2. CozepxaHWe JUCLUIIIMHbI

(cmpmeypupoeaHHoe no memam (pa3a€ﬂCIM) C YKdsdaHuem 0MmMBe0eHHO20 HA HUX Koauuecmed

axkademuuecKux udcos U 8uobl yuebHbIX 3aHamutl)

HanmMeHoBaHue pa3/ie/ioB U TeM AWCLIAIUIUHBI Bcero B TOM UMCJIe
Yacel
( ) KoHTakTHas pabora (pabota Bo
B3aUMO/IeHCTBUY C IIperio/jaBaTesem),
Yyackl U3 HUX
3aHATHS CamocrosTenpHas
CeMHUHapCKOro paGora
3aHaTHA THNa o6yuarowerocs,
JIEKIMOHHOTO | (TpakTHueckue | Bcero Hacel
THUMa 3aHsATHs/abopa
TOpHbIe
paboTsI), yace

b ¢ ¢ b b

0 0 0 0 o]
1.1, 1.2 BBefieHe B ONITUMU3ALMIO NIPOrPaMM. 3 2 0 2 1
1.3 ApXUTeKTypHbIe MeXaHU3MbI, BAUSIOLe Ha TIPOU3BOUTE/IbHOCTb. 5 1 0 1 4
'YpoBHHU napasuien3Ma
1.4 OCHOBHbIE METPHKH, METOMKa UX cOopa U aHa/IM3a 7 1 2 3 4
1.5 Vcrionb30BaHye MHCTPYMEHTapHsl: ONTUMHU3UPYIOLLIUM KOMITUIISTOP, 9 1 4 5 4
TpOUIMPOBILMK, PeKOMeH/laTe/lbHasi CUCTeMa
1.6. MeTopyiKa aHanu3a MPOU3BOJUTE/IBHOCTH: BBIOOP TECTOBBIX [JAHHBIX, 7 1 ) 3 4
0CcOOEHHOCTH 3aMepOB BPeMeHH, CBSI3b C Napayie/bHbIMU BBIUMCIEHUSIMA
1.7. Bexropusauus Koga 6 1 1 2 4
2.1. OrrrMu3anys BBIUMC/IEHUH B 3a/jauax (PMHAHCOBOM MaTeMaTHKH. 7 1 ) 3 4
AnropurMyvecKasi ¥ MporpaMMHasi ONTHMU3aLUs
2.2. OnTUMU3aLMs BLIYUC/IEHUH B aITOPUTMax anreOpbl pa3pe)keHHbIX
Matputl. ONTUMHU3ALUsT CTPYKTYP JAHHBIX U 6a/IaHCHPOBKA BBIYUC/IMTEIBHON 6 2 2 4 2
Harpysku
2.3. OrrtMu3anys BEIUMC/IEHUH B 33/lauaxX MO/IeNIMPOBaHUsI JIa3ePHOM TIIa3Mbl. 8 ) ) 4 4
MHOroypoBHeBoOe pacnapasienuBaHie U 6aaHCHPOBKa Harpy3Ku.
2.4. OrrtMu3anys BBIYMC/IEHNH B 33/lauax MOZeIUpOBaHuUs
3nektpodusnonoruu cepaua. Vcrnosbp3oBaHue BEICOKOTIPOU3BOAUTETBHBIX 4 2 0 2 2
TIPOTrPaMMHBIX N1aKeTOB
3.1. OnTMu3aLnys NporpaMm Jyist porieccopos apxuTekTypel RISC-V. 5 1 0 1 4
BazoBble mogxo sl U IPAMeEphI
3.2. OnrTMu3anys MporpaMm Jyist poreccopos apxutekTypel RISC-V Ha 4 1 1 ) ’
TIpUMepe aJrOPUTMOB JIMHEHHOH anrebpsbl
ATTectarust 0
KCP 1 1
Wroro 72 16 16 33 39

Conep)KaHue Pa3je/ioB 1 TeM JUCHUIIIMHBI




1. AHanu3 NpoOU3BOJUTENBHOCTH M ONITUMU3ALMA rporpaMM. BeesieHue B npeaMeT

1.1.Kpatko o Kypce

1.2.BBeieHue B ONTMMU3ALMIO TIPOIPaMM

1.3. ApXUTeKTypHbIe MeXaHU3MBbl, BJIUSIOLIME Ha IPOM3BOJANUTE/LHOCTb. Y DOBHU I1apaslie/nsMa
1.4.0cHOBHBIE METPHKH, METO/IMKA UX cOOpa M aHa/M3a

1.5.Mcriosib30BaHMe MHCTPYMEHTapHsl: ONITUMU3UPYIOLLMI KOMIIU/IATOP, NPOGUINPOBILMK, peKOMeH/jaTe/IbHast
cucTeMa

1.6.MeTo/1Ka aHa/M3a MPOU3BOUTELHOCTH: BEIOOP TECTOBBIX AAHHBIX, 0COOEHHOCTH 3aMePOB BPEMEHH,
CB$I3b C TapasvleIbHBIMU BEIYHACIEHUSMA

1.7.BekTopu3sauys KozAa

2. AHanu3 rpou3BOAUTeIbHOCTU U ONITUMU3aL{is [IPOrpaMM Ha IpuMmepax

2.1. OnTumH3aLys BBIYMCIEHUH B 3afiayax (rHAHCOBOW MaTeMaTHUKU. ATOPUTMUYECKas ¥ TIpOrpaMMHast
OINTUMU3aLUsT

2.2. OnTrMM3aLMs BBIYMC/IEHNH B alTOPUTMAaXx anreOpbl pa3pe)keHHBIX MaTpuL]. ONTUMHU3aIys CTPYKTYP
JJAHHBIX 1 0a/TAHCUPOBKA BLIUMC/IUTETbHOM Harpy3Ku

2.3. OnTumu3anys BIYUCIEHUH B 3a/lauax MO/le/IMpOBaHsl J1a3epHOil M1a3Mbl. MHOroypoBHeBoe
pacriapasuiesiiBaHue ¥ 6anaHCHPOBKA Harpy3KH.

2.4. Ontumu3anys BbIYACIEHUH B 33lauax MO/leNMpoBaHus 3/1eKTpodur3noioruu cepaua. Vcnonb3oBanue
BBICOKOIIPOM3BO/INTE/BHBIX TTPOrPaMMHBIX [TAKEeTOB

3. OnTUMH3aLYs IPOrpaMM Jijisl HOBBIX BBIUMC/IUTE/IBHBIX apXUTEKTYP

3.1. OnTumu3saLys NporpaMm s nporeccopoB apxuTeKTypbl RISC-V. ba3oBele noaxoasl U NpUMephl
3.2. OnTuMM3aLMs porpaMM AJis porieccopoB apxutekTypbl RISC-V Ha npumepe airopuTMoB JIMHEHHON
anredpsl

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

CamocrosTenbHasi paboTta oOyyaroL[uxcsi BK/IOUaeT B cebsi MOATOTOBKY K KOHTPOJIbHBIM BOIIPOCAM U
3a[laHUsIM JIJIsi TeKYIero KOHTPOJIsi U TIPOMEKYTOUHOM aTTeCTallud T0 UTOraM OCBOEHWS JUCLIATITUHEI
NIpYBe/IeHHBbIM B I1. 5.

st obecrieueHUs: CaMOCTOATeTEHOM Pab0ThI 00YUaIOIUXCS UCIIO/IBb3YIOTCS:
OneKTpOoHHBIE KYPChI, CO3/JaHHbIE B CICTeMe 3/IeKTpOHHOT0 00yuenuss HHI'Y:

AHanu3 Npou3BOAUTETLHOCTH M ONTUMM3aLvsi Iporpamwm, https://e-learning.unn.ru/course/view.php?
id=6080.

WHble yueOHO-METOANYECKHE MaTepHaJIbI:

a) OCHOBHasl JIUTeparypa:

Texnomnapk Mail.ru Group. Kypc « ATTOpyUTMBI ¥ CTPYKTYPBI JaHHBIX».
http://www.intuit.ru/studies/courses/3496/738/info.

[ITkona Ananusa dansbix (AHgekc). Kypc « AIropUT™MbI U CTPYKTYPBI IaHHBIX TTOUCKa».
http://www.intuit.ru/studies/courses/13848/1245/info.

0) momonHUTebHAS JITepaTypa:

YuebHbIe Kypcbl AKaziemun ViHTen. http://www.intuit.ru/academies/companiesn/41/info.



5. @OHJ OLEHOUHBIX CPEeACTB /I TeKYIlero KOHTPOJ/Is YyCleBaeMOCTH U TPOMEeXYyTOUHOM
aTTecTalyi Mo JUCIUILIMHE (MOY/II0)

5.1 TunoBble 3afiaHusA, He00X0JUMBbIe [JIsi OLEHKH pe3y/IbTaTOB 00y4YeHUsI MPU MPOBeJeHUH
TeKyIlero KOHTPOJisl yCIieBaeMOCTH C yKa3aHHeM KpHuTepHeB HX OLleHUBaHHUA:

5.1.1 TunoBble 3ajaHusa (oneHOYHOe cpeAcTBO - IlpakTHuyeckasa 3ajaua) /1A OLIEHKH
copmupoBaHHocTH Komnerennuu I1K-4:

JlabopamopHas paboma (npoekm) «An20pummbl YMHONMCEHUSI NIOMHbBIX MAMPUY.

TpebyeTcst pa3paboTaTh MPOrpamMMmy /111 YMHOXKEHHST TUIOTHBIX KBaZIpaTHbIX MaTpHI]. DJieMEeHTaMU
MaTpHUI] SIBJITIOTCS UMC/IA C T/IABAOLEH 3aMaTOW JBOMHOM TOUHOCTH. Pe3yibTaToM paboThl
TPOrpaMMBI SIB/ISIeTCSI TIIOTHast MaTpulja. OlleHrBaHKe pPe3y/IbTaTOB BhITIOHSETCS B CMbIC/IE a)
PaboTOCTIOCOOHOCTH MPOTPaMMBbI — Majioe OTK/IOHEHUe pe3y/ibTaTa OT 3TajioHa; 0)
TIPOM3BO/JUTE/ILHOCTU TIPOrPAMMBI — BpeMsi, 3aTpaueHHOe Ha BHITIOJTHEHHE YMHOKeHUSI.

[IporpammHas peanusanys BelronHsAeTcs Ha s3blkax C win C++. [loryckaeTcst UCT0/Ib30BaHUe
TeXHOJIOTUM MapasuiesibHoro riporpammupoBanusi OpenMP, Cilk Plus, TBB. Vcnionib3yeTtcs nakeT
riporpamm Intel Parallel Studio XE (kommunisitop, npodunupoBiiyk). LleneBast apxuTekTypa
BBIOMPAETCS UCXO/S U3 TEKYIIUX TEXHUUECKMX BO3MOXKHOCTeM cyrnepkoMIibiorepa HHI'Y
«JlobaueBCKuit».

ITopobHbIe TexHUUeCKHe TpeboBaHUS U Criel[ubUKaI|K TlepeiatoTcsl CTyAeHTaM B Hayajie ceMecTpa.
[aHHOe 3a/jaHKe MOKET OBITh BBIZIAHO CTYy/IeHTaM B Pa3HbIX ()OPMY/IMPOBKax (TPUMep:
TIPSIMOYTOJIbHbIE MaTPHLbI, LIeJIOUMC/IeHHbIe 3HaueHUs], OJJMHapHasi TOYHOCTh U T.[]. — He MeHee
yeThIpex pa3HOBUAHOCTEN).

5.1.2 TunoBble 3ajaHusa (oneHoO4YHOoe cpeAcTBO - IIpakTHueckas 3ajfaua) /1A OLIEHKH
copmupoBaHHocTH Komnerennuu ITK-5:

JlabopaTopHast paboTa (TIPOeKT) « AJITOPUTMBI YMHOKEHHST Pa3peXKeHHBIX MaTPHL».

Tpebyetcst pa3paboTaTh IPOrpaMMy /i/isi YMHOXKEHHS Pa3peXKeHHbBIX KBaZIPaTHBIX MaTpHL] B hopmare
Compressed Sparse Rows. OieMeHTaM¥ MaTpPUL] SIBJITFOTCS YMCJIA C TJIaBarOIIel 3arsaTol BOMHOW TOUHOCTH.
Pe3ysibTaTOM paboThI POrpaMMBI SIBJISIETCS pa3peskeHHast MaTpuLia. OrleHrBaHKe Pe3y/IbTaToOB BBIMOHSIETCS B
CMBICTIe a) paboTOCIIOCOOHOCTH MPOrpaMMbI — Majioe OTKJIOHEHHE pe3y/ibTaTa OT 3TaioHa; 6)
MPOW3BO/JUTEILHOCTH MPOTPaMMBbI — BPeMs], 3aTPayeHHOe Ha BBITIOJTHEHUE YMHOKEHUS.

[MporpammHasi peanv3auys BoinosiHsieTcs Ha si3bikax C vau C++. JJomycKaeTcst UCT0/Ib30BaHHe TeXHOIOT Ui
napasuienibHoro TiporpammupoBanus OpenMP, Cilk Plus, TBB. Vcnonb3yeTcs naket nporpamm Intel Parallel
Studio XE (koMmunsTop, npohuiupoBIuK). LieseBast apxuteKkTypa BLIOUpPAeTCs MCXOS U3 TEKYIIUX
TEeXHUUECKUX BO3MOXKHOCTeH cynepkommbiotepa HHI'Y «JTob6aueBcKuii».

IMopobHbIe TexHUUECKHe TpeOoBaHUS U CrTel[U(pUKALIMH [TepealoTCs CTYJeHTaM B Hauaje ceMecTpa. JlaHHoe
3a/laHre MOXKET OBITh BBIIAHO CTY/IEHTaM B pa3HbIX (hOPMYTMPOBKaXx (TIpUMep: MPSIMOYTO/IbHbIE MAaTPHIIBI,
1L[e/IOUKC/IeHHbIe 3HaueHus], O/IMHapHas TOUHOCTh, pa3Hbie (hOpMaThl XpaHeHus T.1. — He MeHee 10
pa3HOBUHOCTe})

Kputepuu oneHuBaHus (01[eHOUYHOe cpe/cTBO - IIpakTHYecKkas 3a/aya)



OueHka Kputepuu orieHuBaHUs

BeirosiHeHb! Bee Wi O0JIbIasi yacThb 9TAroB PellieHus 3a[jaui WK 3ajiada pelieHa C
3auTeHO He3HauuTebHBIMU HeZoueTaMu. Kog 1 pe3y/ibTaThl paboThl MpeCTaB/eHbI TIPEro/jaBaTeslio B
CPOK.

BeirnosiHeHbI He Bce 1abopaTopHble PabOThI WM BLITIOTHEHBI He B TIOJTHOM 00beMe (TIpe/iCTaBieHo
He .
He TI0JTHOE OTMCaHKe 3TaroB BhIMOJIHEHUs 3a/laHUH, KO/ paboTaeT HEKOPPEKTHO, Pe3yJIbTaThl
3auTeHo
paboThI He TIpe/ICTaB/IeHbI ITPETOaBaTeo).

5.2. OnncaHue MKaJI OIeHNBAaHUA Pe3y/IbTaToB 00y4yeHHs 10 JUCIUIIMHE ITPH MPOMe)XyTOYHOMH
arTecTanuu

IIIkana oueHBaHUA C(h)OPMHUPOBAHHOCTH KOMIIETEeHI[UI

YpoBeH
b
chopmu Hey/I0BJIETBOP | Y/JOBJIETBO 04YeHb
TJ10X0 X0po1I0 OT/IUYHO NPeBOCX0/{HO
POBaHH HUTe/IbHO pUTe/IbHO XOpo1Io
0CTH
KoMIeT
eHIHH
(uHANK
aropa
AOCTHK He 3a4YTeHO0 3auTeHOo
eHus
KoMIer
eHLUH)
YpoBeHb
OtcyTtcTBHE YpoBeHb PoBet
o o 3HaHU B
3HaHUI MuHVManeH | 3HaHUH B obbeMe YpoBeHb
TeopeTU4ecKoro 0 obbeme, ! 3HaHUI B
YpoBeHb COOTBETCTBY YposeHb
MaTepuana. o JIOMYCTUMBI | COOTBETCTBY obbeme, o
3HaHWUM HIDKe . 1oL1eM 3HaHWUH B
HeB03MO>KHOCTb 11 ypoBeHb 1o11eM COOTBETCTB
MHHHUMa/TbHBIX . rporpamme o6beMme,
3HaHUS | OLIEHWUTb IIOJIHOTY - 3HaHUM. rporpamMme yiolieM
o TpeboBaHMiA. TOATOTOBKH TIpeBbILLIAOIIe
3HaHUI JomnyeHo MIOJTOTOBKH! rporpaMme
Vmenu mecto . Jomy1ieHo M IporpamMMy
BC/Ie[ICTBUE MHOI'O . Jony1eHo HOJTOTOBK
rpyOble OmUOKK HECKOJIbKO TOATOTOBKHU.
OTKasza HerpyObIX HECKOJIbKO u. Oumbok
HecylecTBe
obyuarolerocs ot ommboK HerpyobIx HHEIX HeT.
oTBeTa omb0oK
oruboK
IIpogemoHc
TPUPOBaHBI
IIpogemoHC PHp
IIpogemoHc | Bce
[IpogemoHC | TpupOBaHbI
TPUpPOBaHbl | OCHOBHBIE
TPUPOBaHbI | BCe
BCE YMeHUs. IIpogemoHcTp
OCHOBHBIe OCHOBHBI®
OtcyTcTBUE OCHOBHBIE Perienst HMPOBaHkbI BCe
ITpu pereHnn yYMeHUsI. yMeHusl.
MHHUMa/IbHbBIX yMeHusl. BCE OCHOBHbBIE
o CTaH/|apTHBIX PetreHs! Petuiens! Bce
YMEeHHUI. Pe1uiensl Bce | 0CHOBHbIE yMeHuUsl.
3a7lau He THUIOBbIE OCHOBHbIe
HeB03M0O>KHOCTb OCHOBHBIe 3aJauu C Pemens! Bce
TIPOJIEMOHCTPUD | 3afauM C 3ajlauu C
OLIeHWUTb Hajnuue 3a/lauul. OTZeNIbHBIM | OCHOBHBIE
Ymenus . OBaHbI HerpyObiMU | Herpy6bIMU
yMeHHU BeinonHeHs! | U 3ajlaunl.
OCHOBHbIE omMOKaMu. | OIIMOKaAMHU.
BCJ/Ie/ICTBUE BCe 33/laHUsl | HecyllecTB | BbimosHeHbI
yMmenus1. imenmu | BeinosnHeHs! | BoinosHeHb!
OTKasa B TIOJIHOM €HHBbIMHU BCe 33/laHus, B
MecTo Tpy0Obie BCE BCe 33/laHus
obyuarorierocsi ot obbeme, HO | HegoueTam | TOJHOM
omoKH 3a[,aHus, HO | B I1OJIHOM
oTBeTa HEKOTOpbIe U, obneme Ge3
He B obneme, HO
c BBINOJIHEH He/loueToB
TIO/THOM HeKOoTopble
HeJloueTaMu | bl BCe
obbeme e
3a/laHus B
He/loueTaMu
TIO/THOM
obbeme
HaBbiku | OtcyTcTBHE [1pu pelenun Nwmeetcs ITpogemonc | IIpogemonc | IIpogemonc | IlpopemoncTp
6a30BbIX CTaH/JapTHBIX MHHUMalbH | TPUPOBaHbl | TPHUPOBaHbI | TPHUPOBaHBI | WPOBaH
HaBbIKOB. 3a7a4 He bIii Habop 6a3oBble 6a3oBble HaBbIKU TBOPYeCKHUH




HaBbIKOB
HeB03MOKHOCTB HaBBIKY TIPA npu
JUist HaBBIKY TIPH
OLIEHWTDb Ha/lMuKe | TIPOZIEMOHCTPHP pelLIeHnH perIeHn’
perIeHyst peleHnn TIOAXOZA, K
HaBBLIKOB oBaHb! 6a30BbIe CTaH/|apTHBI HecTaHfapT
CTaH/IapTHEI CTaH/[apTHBI pelLIeHNIo
BCJ/Ie/ICTBUE HaBbIKU. VIMenn X 3afiau C HBIX 3aJjau
X 33724 C X 3aau 6e3 HeCTaHZJApTHbI
OTKasa MecTo rpy0Obie HEKOTOpbIM Oe3
HEKOTOPBIM omboK 1 X 3a71au
obyuarorierocsi OT | OMIKUOKK u OLIMOOK U
u HeJl04eToB
oTBeTa He/loueTaMu HeJJ0ueToB
HeJj0ueTaMu
IITkana oneHMBaHUA [IPU IPOMEXYTOUHOM aTTeCTaliiu
OueHka YpoBeHb NOJr0OTOBKH
TPEeBOCX0/{HO Bce KommeTeHIMM (YacTW KOMITeTeHLMH), Ha (OpMHpOBaHHe KOTOPBIX HarpaBieHa
JMCLUIVIMHA, CHOPMUPOBAHBI Ha YDOBHE He HIDKE «IIPEBOCXOJHO», IPOJEeMOHCTPHPOBAaHBI
3HaHUS, YMeHWs, BJafieHWss I10 COOTBETCTBYIOLMM KOMIIETEHL[SSM Ha YPOBHE BBIIIe
Tpe/lyCMOTPEeHHOT0 IPOrpamMmMoi
OT/INYHO Bce komrmeTeHIMM (YacTH KOMIlETeHIMH), Ha (OpPMUpOBaHME KOTOPbIX HarlpaBjeHa
JUCLITUTAHA, CHOPMHPOBAHBI HAa YPOBHE He HIDKe «OTJIYHO».
3auTeHo OuYeHb X0pOLI0 Bce KommeTeHIM (YacTW KOMITeTeHLMH), Ha ()OPMHpOBaHHe KOTOPHIX HarpaBieHa
JUCLIMIUIMHA, cOPMUPOBAHBI HAa YPOBHE He HIDKe «0UeHb XOPOLIO»
XOpOI1110 Bce kommeTeHIMM (YacTH KOMIIETeHIMH), Ha (OpMUpOBaHME KOTODLIX HarlpaBjeHa
JUCLITUTAHA, CHOPMHUPOBAHBI HAa YPOBHE He HIDKE «XODPOLIO».
yaoBjeTBopuTenb | Bce komreTeHIMM (YacTd KOMIIETeHIMM), Ha (OpMUpOBaHMEe KOTODLIX HarlpaBjeHa
HO JUCLIIUIAHA, C)OPMHUPOBaHLI HA YPOBHE He HIDKE «Y/IOBI€TBOPUTEIBHO», TP 3TOM XOTS OBI
O/iHa KOMITeTeHIMs1 ChOPMHPOBaHa Ha YPOBHE «Y/IOBJIETBOPUTENIBHO»
Hey/oB/eTBopuTe | X0Ts Obl 0Ha KOMIIeTeHLMs CHOPMHUPOBaHA Ha YPOBHE «HEY/|OB/IE€TBOPUTEJIBHOY.
JIBHO
He 3a4YTeHO
TIOXO XoTs1 6bI 0ZJHA KOMIIETeHLUs1 CHOPMUPOBAHA HA YPOBHE «ILIOXO0»

5.3 TunoBble KOHTPOJ/IbHBbIE 3alaHUsi WM HWHbIe MaTepHa/bl, He00XoJAWUMBbIe /A OLIEHKHU
pe3y/ibTaToB 00yYyeHHsi Ha MNPOMEKYTOYHOH aTTeCcTalMM C YKa3aHHeM KpHUTEPHUEB HX
OL|eHVBAHMA:

5.3.1 TunoBbie 3apaHusa (oIeHOUYHOe CpeAcTBO - KOHTpo/sibHbIE BOMPOCHI) A/ OLIEHKH
copmupoBanHocTu KomnereHiuu [1K-4

1. Ontumu3sanms nporpamm. Lleny, 3ajaum, MpUHLIUIIBI, KpUTEPUH, TTpaBUJIa, IPUMEPHI.

2. OcHOBHbIE KPUTEPUU ONTUMU3aLMK IporpamM. B3arnMoselicTBre KpuTepres.

3. [Nonstrie 6eHuUMapka. Beibop 6eHuMapka. TpeboBaHusi K OeHUMapKy. MeTo/[iKa 3MepeHust
BpeMeHH IpU NIPOBe/IeHUU Cepyy SKCIIepYMEHTOB /1S OLieHUBaHUS TIPOU3BOAUTE/IBHOCTH.

4. Buel ontiMuy3anuu rporpamm. I1pumepsl.

5. DJleMeHTBI TEOPUM CTOXKHOCTU. OLIEHKU C/TOXKHOCTH. [Iprmepsl.

6. AsiropuT™MHYeCcKas ONTUMHU3aLUs Ha TIPUMepe OZJHOTO U3 KJIaCCUYeCKHUX Pas3fiesioB Kypca
«ANTOPUTMBI U CTPYKTYPHI JaHHBIX» 110 BBIOOPY CTY/I€HTa.

7. ApXUTEeKTypHbIe MeXaHU3MbI, BIUSIOLME Ha IPOXU3BOJAUTE/ILHOCTD.



5.3.2 TumnoBbie 3asaHusi (oLeHOUHOe CPeACTBO - KOHTpoO/bHbIE BOMPOChI) /A OLEHKHU
copmupoBanHocTu KomnereHmu [1K-5

1. IIporpammHasi ontuMu3alys. [Tprumepsl.

2. OnrTuMu3anyst BLIUKCIEHWH C TI/IaBaroIel 3amnsaToi. Vcrmonb3oBaHre MaTeMaTHUeCKux QyHKIuH. Borpocsr
TOUHOCTH U NIPOX3BOJUTETHEHOCTH.

3. OnrTuMM3aLyst IPOX3BOUTEIBHOCTH B TTapaslle/IbHbIX Mporpammax. Oco0eHHOCTH ONTUMHK3aIUH, CBSI3b C
3¢ heKTUBHOCTBIO MaCIITAOMPYEMOCTH.

4. Vlcnonb30BaHye ONTUMU3UPYIOLIUX KOMITWIATOPOB. YTIpaB/ieH!e COBPEMEHHBIMU ONTUMU3UPYOLUMU
Kommussitopamu Ha ripumepe Intel C/C++ Compiler.

5. Vcrionb3oBaHye Crielidau3uPOBaHHBIX BEICOKOTIPOM3BOAUTENBHBIX 61b/moTek Ha nmpumMepe Intel Math
Kernel Library. IIpumep (110 BbIOOpPY CTyZ€HTa).

6. ONTHMM3ALIMSA BEIUMCTEHUH B 3a/lade MAaTPUUHOTO YMHOXKEHUS.
7. CoBpeMeHHbIe METPHUKH [Ijisl OLIeHUBaHUS MMPOU3BOAUTeNBHOCTH. Roofline-mozens.

Kputepuu oneHuBanus (o1eHOYHOe cpe/cTBO - KOHTPo/IbHBIE BONPOCHI)

Ouenka Kputepuu orjeHuBaHUs

CTy,E[EHT JaeT TIOJTHBIN OTBET Ha BCe TeopeTH4deCkre BOIIPOChl, BO3MO>XHO C HeE3HAUNTE/IbHbIMH
HETOUYHOCTSAMU B OIIpe/ie/ieHHNU HOHHTHﬁ, poneccoB U T.II. CTy,Z[eHT pa60Tan Ha IMpakKTHYeCKHnX
3aHATHUAX W BBITIOJIHWU/I BCe 3a/]dHUA [OJI TEKYIIEro KOHTPOJIA YCII€eBaeéMOCTHU KdK MUHHUMYM Ha
80%.

3a4TeHO

CrygeHT faeT omMOOUYHBIE OTBETHI, KaK Ha TeOpeTUYeCKHe BOIIPOCHI, TaK U Ha HAaBOSMILHe
He o
BOIIPOCHI 3K3aMeHaTopa. CTy/JeHT POy CTH/T OObIITYIO YaCcTh PAaKTUYeCKUX 3aHATUN U He
3a4TeHO

BBITIOJTHWI 33/1aHHUSA AJ1s1 TEKYILEro KOHTPOJIS yCIeBaeMOCTH.

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

OcHoBHas /MTeparypa:

1. apannenbHele BerYMcieHNs. TeXHOMOTUN U YHC/IeHHbIe MeTO/bI : yueb. mocobue : B 4 1. T. 1.
Bbubmioreka MPI. MarpuyHO-BeKTOPHOe 1 MaTpuuHoe yMHO)KeHHe. Perienne CJTIAY. [Touck nyTeli Ha
rpade / Hrkeropozckuii rocyzapctBeHHbIid yHuBepeuteT 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/IeHHS. TeXHOMIOTUY 1 UMC/IeHHbIe MeTObI : yueb. mocobue : B 4 1. T. 2.
TexHosoruss OpenMP. Texnosorust Clik Plus. bu6muoreka Intel ArBB. bubimoreka TBB. TexHosorus
CUDA. Texnonorus OpenCL / Hyukeropoackuii rocyzapCTBeHHbI yHUBepcuTteT um. H. U.
Jlo6auerckoro. - H. Horopop : M3a-8o HHI'Y, 2013. - 367 c. - ISBN 978-5-91326-203-5 : 257.26., 52
9K3.

3. ITapasniesibHbIe BEIUMC/IeHUS. TeXHOMIOTUY U YMC/IeHHbIe MeTObI : yueb. mocobue : B 4 1. T. 3.



OneMeHThbl KOMIbIOTepHOM apu@meTHKU. [IpsiMbie 1 UTepaliioOHHbIe MeTo/IbI peliieHust CJTIAY /
Hwxeropozckuii rocyapcTBeHHbIN yHUBepcuteT uM. H. U. Jlo6aueBckoro. - H. HoBropog : U3a-Bo
HHI'Y, 2013. - 415 c. - ISBN 978-5-91326-203-5 : 288.63., 52 5k3.

4. TMapariesibHble BIUMC/IeHNs. TeXHOIOTUY U Ykc/ieHHbIe MeTo/Ib : yueb. nmocobue : B 4 1. T. 4.
CucremMbl 0OLIKHOBEHHBIX AuddepeHIuanbHbIX ypaBHeHn. [JruddepeHijanibHbie ypaBHEHHSI B UaCTHBIX
rpou3BoAHbIX. MeTobl MoHTe-KapJio / Hukeropo ckuii rocyjJapCcTBeHHbIN yHUBepcuteT um. H. U.
JlobaueBckoro. - H. Horopoy, : M3a-8o HHI'Y, 2013. - 369 c. - ISBN 978-5-91326-203-5 : 258.25., 52
3K3.

[ononHuTebHAs TUTEpaTypa:

1. IHCTpYMeHTHI Tapasi/ie/IlbHOT0 MPOrpaMMHUPOBaHUs B CUCTeMax C 0011jeli maMsThio : yueb. mocobue /
[mog pen. B. I1. I'eprensi] ; 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 IVCIATUIAHBI):

[TomerieHust 711 CAMOCTOSITETbHOM pab0ThI 00YUarOIMXCS OCHAILeHbI KOMITbIOTEPHON TeXHUKOM C
BO3MO>KHOCTBIO MOJK/TIOUeHHs1 K ceTH "VIHTepHeT" 1 00ecrieyeHsl JOCTYTIOM B 3/IEKTPOHHYIO
WH(OpPMaIMOHHO-00pa30BaTe/TbHYIO Cpesy.

Wcnone3yrorcs

1. OnepatuoHHbIe cucTeMbl ceMeticTBa Microsoft Windows, sutieH3ust mo roarnvicke Microsoft Imagine.
2. bpayzep Google Chrome, nipefgocrasisieTcsi 6eCrijiaTHO Ha YC/IOBUSIX JIUI[@H3UOHHBIX COTJ/IallleHHi Ha
rporpaMMHOe obecrieueHue C OTKPBITHIM UCXOJHBIM KOJJOM.

3. Cpena pa3paboTku cemeiictBa Microsoft Visual Studio, muiien3us no mognucke Microsoft Imagine.

7. MaTepHa/IbHO-TeXHHYeCKoe ofecreyeHHe JUCLUIIMHBI (MOY /1)

YueOHble ayUTOPUM [i/isI TIPOBeJIeHHs yueOHBbIX 3aHSITHM, TpeJyCMOTPeHHBbIX 00pa3oBaTe/bHOM
MPOTPaMMOM, OCHaIeHbl MYJbTUMEAUMHBIM 000pyZoBaHUEM (TTPOEKTOP, 3KpaH), TeXHUUeCKUMHU
cpeAcTBaMu 00yYeHHs, KOMITbIOTepaMH.

[MTomeljeHust 7151 CaMOCTOSITeNIbHOM paboThl 00YYarOLMXCsl OCHALL|eHbl KOMITbIOTEPHON TeXHUKOW C
BO3MO)KHOCTBIO TIOJK/IIOUeHUs1 K ceTd "VHTepHer" u obecrieyeHbl [OCTYTIOM B 3JIEKTPOHHYIO
yH(pOpMalMOHHO-00pa3oBaTe/IbHYI0 Cpefy.

ITporpamma coctaBiieHa B cooTBeTcTBUM ¢ TpeboBanusimu OC HHIY 1o HampaBieHUro
nogrotoBky/crienaabHOCTH 01.04.02 - TIpuknagHas MaTeMaTHKa U MHGOpMaTHKa.

Agstop(b1): Meepos Nocud bopricoBuy, KaHAUaT TeXHUYECKUX HayK, [IOLIeHT.
3aBeayroumii kKadeapoii: Meepos Nocud bopricoBuy, KaHAUaT TeXHUYECKUX HayK.

ITporpamMma oz00peHa Ha 3ace/jlaHUM MeToAnuecKoi Komuccuu ot 02.12.2024, mpoTtokon Ne 5.
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