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1. Ilesik 0CBOEHUSA JUCIATITMHBI

Lenb AMCUMIUVIMHBI — TI03HAKOMUTH C COBPEMEHHbIMA HWHCTPYMEHTaMHM aHa/Iu3a
JMaHHbIX. [IUCLUIUIMHA TIpeAroiaraeT, YTo ¢ CaMMMK MeTOJJaMU aHajn3a IaHHBIX 00yJaroIuics
y>Ke 3HaKoM (yCremHo ocBowl Kypc «CTaTUCTHUYecKHWe MeTO[bl aHajau3a JaHHBIX» WU €ero
a”asor). Takke Tmpe/rnosiaraeTcsi 3HaKOMCTBO OOydarolerocss ¢, Kak MHUHMMYM, OCHOBaMU
MPOrpaMMUPOBaHMUSI.

IOuciprnvHa «VIHTe/IeKTyalbHbIA aHa/lINu3 JaHHbIX» OTHOCHTCS K BapUaTMBHOW 4YacTh
OI1 6akanaBpHara.

2. Mecto aucuunivHbl B crpykrype OIT 6akanaBpuara

MucuurnvHa «VIHTes/uleKTyaibHbIA aHanu3 [aHHbIX» OTHOCUTCS K BapUaTUBHOM 4YacTU
(mucnumrHa no Beidbopy) OTT 6akanaBpuara.

[lnsi ocBOeHWsI JAHHOW [JUCLMIUIMHOM CTYJIeHThl [O/DKHBI 00/1a/jaTh 3HAaHUSIMU 110
MaTeMaTHKe M MH(OpMaTHKe, B T.U.. OCHOBBI MpOrpaMMHpoBaHus Ha s3bikax C w/wmu C++,
aJITOPUTMOB U CTPYKTYP JaHHBIX, anrebpe, reoMeTpud, AvddepeHIIMaNbHBIM ypaBHEHUSIMY,
yPaBHEHHSIM B YaCTHbIX TNIPOM3BOJHBIX W UWC/IEHHBIM MeTOJaM; a TakKe MpOSIBIATh
HaCTOWYMBOCTB, L|e/IeyCTPeM/IEHHOCTh U MHUL[MATUBY B MpoLjecce 00yueHusl.

3. [Inanupyembie pe3yibTaThl OOyUeHHs] MO0 JAUCHHUIUIAHE, COOTHECEHHbIE C
IJIAaHUPYeMbIMH pe3ybTatamu ocBoeHus OIl 6akanaBpuarta

[Tponiecc u3yueHust AUCLMIIMHBI HampaB/ieH Ha ()OpMUpPOBaHUe CJleIVIOIIMX 3/1eMEHTOB
KomrnereHIu B cooTBeTcTBUM ¢ PI'OC BO, OIT BO u npuobpeTteHus CreyrOLUX 3HaAHUM,

yMeHHM, HaBbIKOB U (W/IM) OTIbITA /IeATe/IbHOCTH:

dopMupyeMasi KOMIIeTeHIUs NuaukaTop AocTHXeHUs ITepeuenn
(ko 1 popMy/IMPOBKA) KOMIIeTeHI[UH IJIAaHUPYeMbIX pe3y/IbTaToB
(ko7 1 hopmMyTMPOBKaA) 00yueHus

IIpodeccuoHaibHBbIE KOMIIETEHI[UH

3HaThb:

— 006/1aCTH TPUMEHHUMOCTH
Tlapa’ie/IbHbIX BHIUMC/ICHHI;
YMeTs:

— VHTEPIIPeTUPOBATh
pe3y/bTaThl MOTyUeHHBIX

1K — 2.3 YmeeTt

[TK-2 CriocobeH K pa3pabaThbiBaTh U

pa3paboTKe ¥ MPUMEHEHHUIO
aZIrOpUTMOB, MOJIe/eit
JTAaHHBIX B
nipodeccHOHaIbHOM 00/1aCTH

peai30BbIBaTh aITOPUTMbI
MaTeMaTHUeCKHUX MoZesieli Ha
0ase A3LIKOB U [1AKETOB
TIPUK/IaJHBIX IPOrPaMM
MO/Ie/TMPOBAHMS

BBIUKIC/IEHU;

BiiazieTh HaBbIKaMU:

— 00paboTKH  MOTyYeHHBIX
BBIUMCIEHUI in i
dhopMUpOBaHUS
COOTBETCTBYIOL[MX BBIBOZIOB
00 3¢ HeKTUBHOCTH
TIPUMEHSIEMbBIX
Tlapasiie/IbHbIX BBIUMC/IEHHH.

4. O0beM, CTPYKTYpa U Cojiep)KaHue AUCIUILTHHBI
OO0r11ast TPY/I0EMKOCTh TUCIMIIMHBI COCTaB/seT 3 3au. efl., 108 aka. yac.
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CopepxaHue pas/e/i0B JUCLUIIUHBI:

Pasgen 1. Bsepgenue. IIporpamMHble WHCTPYMEHTbl HWHTe/JIEKTYaJbHOTO aHasav3a
JAHHbIX. BuAbI TIPOrPpaMMHBIX MHCTPYMEHTOB. BbIOOp HCIO/B3yeMOro IPOrpaMMHOTO
vHCcTpyMeHTa. COBMECTMMOCTb WCIIO/Ib3yeMbIX (OPMaTOB JAHHBIX MEXy IPOrpaMMHBIMU
WHCTPYMEHTaMH.

Pazgen 2. SI3bIK mporpaMmupoBaHMsi R Kak yHHBepcCajibHbIM HWHCTPYMEHT aHaau3a
nanHbIx. [Tpocreiimme cieHapuy pabotsl ¢ R. O6paboTka UYMC/I0BOM 1 TEKCTOBOM MH(OPMALIUH.
3epkano maketoB CRAN. Menemkep maketoB Packrat. Pa3muuHble CriocoObl MpezCcTaB/IeHUs
HMH(pOPMaLIH.

Paspgen 3. Ilpumenenne R g KjacCcMueCcKux 3a7a4 CTaTUCTAYECKOrO aHajusa.
ITpumeHenue R f/11 aHaM3a MHOTOMEDPHBIX JAHHBIX.

Pazzen 4. [Ipumenenue R 1 3a/1au MallTuHHOTO 00yUeHMSI.



Paszgen 5. IlpumeHenuwe R s co3jaHus peKOMEHJATe/bHbIX CUCTEM W CUCTEM
TO/I/IeP’KKU TIPUHSITUS PellleHUH .

Pazgen 6. ABTOMaru3aiusi pPYTHHHBIX 3aZiau 00pabOTKM [aHHBIX C TOMOIIBI0 R.
dopmuUpoBaHKe OTUETOB.

5. O0pa3oBarte/ibHbIe  TEeXHOJIOTHH, HCIO/Jb3yeMble TPH  OCYIIeCTBJIEHHH
o0pa3oBaTe/IbHOIO MpoLecca Mo AUCLHUIIIHHE

B nipotiecce 00y4eHHst HCIOMB3YIOTCS ClefyIoliye o0pa3oBaTe/bHble TeXHOIOTHH:

BBogHast Jiekys — [Jj@aeT TepBOe I1[eJIOCTHOE TIpe/CTaBjeHrne O [AWCLUIUINHE WU
OpPUEHTHDYeT CTy/leHTa B CHUCTeMe H3yueHUs JaHHOW AUCLUIUIMHBL CTyJeHTbl 3HAKOMSTCS C
Ha3HaueHHeM U 33/jauaMM Kypca, ero poJibl0 U MeCTOM B CUCTeMe yueOHBIX AWCHUIUIMH U B
cucTteMe TOATOTOBKM B LiefioM. [laeTcss KpaTkuii 0030p Kypca, MCTOpPHUSI pa3BUTHSI HayKu U
MIPaKTHKH, JOCTH)KEHUsI B 3TOM cdepe, IMeHa U3BECTHBIX YUeHBIX, U3/1araloTcsl MepCrieKTUBHbIe
HampaB/eHUsi UcciefoBaHMM. Ha 9TOM  JleKIUM  BBICKA3bIBAIOTCS — MeTOJuYecKde |
OpraHM3alMoHHble 0CcOOeHHOCTH paboThl B paMKaxX [aHHOW [UCLMIUIMHBL, a TakXKe [aeTcst
aHa/u3 peKoMeH/lyeMoil yueGHO-MeToJueCKO JINTepaTyphl.

Axaziemuueckast JIeKIUst (WK JeKLusi o0ILero Kypca) — rocjeZjoBaTe/lbHOe U3/I0)KeHue
Marepuana, OCYyLIeCTB/sieMOe IpeUMYIeCTBEHHO B BHJe MOHoOJIora TIperojaBareris.
TpeboBaHusi K aka/[eMUYeCKOM JIeKLIMU: COBPEMeHHbI HayuHbIii ypOBEeHb M HacCbIllleHHas
WHPOPMaTUBHOCTh, yOeauTenbHasi apryMeHTalysi, AOCTYIHAasi W TIOHATHAs pedYb, uYeTKas
CTPYKTypa W JIOTMKA, Ha/luuue SIPKUX TPUMepOB, HayuyHbIX Jl0Ka3aTelbCTB, 0OOCHOBaHWH,
(axToB.

[TpakTHueckoe 3aHsTHE — 3aHATHe, TIOCBSIEHHOE OCBOEHUIO KOHKDETHBIX YMEHUH U
HaBBIKOB M 3aKpeT/IeHHI0 TIOJTyYeHHBIX Ha JIeKLIMK 3HaHUM.

6. Ilepeyens MH(OPMAMOHHBIX TEXHOJIOTHI, MCI0/Ib3yeMbIX NMPH OCYyIIeCTB/IeHUH
oOpa3oBaTe/IbHOTO MpoIecca M0 /JUCHUIUIMHE, BK/IIOYas IepedyeHb JIMI[eH3HOHHOTrO0
NporpaMMHOro obecneueHusi W HWHGOPMAIMOHHBIX CHPABOYHBIX cuUCTeM (mpH
Heo0X0UMOCTH)

B nporjecce ocymiecTBieHusi 06pa3oBaTeIbHOTO MPOL[eCCa UCTIONB3YOTCS:

— 7151 pOpPMUPOBaHUs TEKCTOB MaTepyasoB /Jisi IPOMeXKYyTOUHOM U TeKylllel aTTecTalyy,
[/ pa3paboTKM [JOKYMEHTOB, TIpe3eHTalui, [ paboTbl C 3M1eKTPOHHBIMH Tabmviamu
nporpammbl  OfficeStd 2013 RUS OLP NL Acdmc 021-10232, LibreOffice (cBobogHoe),
n3naTenbCcKas cucrtema LaTeX;

- KOMITWISITOPBI C BBICOKOYPOBHEBBIX SI3bIKOB IIPOIPaMMHUPOBaHKS;

- BBIUHC/TUTE/TLHBIN THOpUAHBIN KiacTep SAplY.

- porpamMmMHbIe 616/moTeku OpenMP, MPI u NvidiaCUDA.

— Q7S TOWCKa ydeOHOW JsuTepaTypbl Oubmuoreku Apl'Y — ABTOMaTH3UpOBaHHAast
6ubmoTteuHas nHdopmaionHas cucreMa "BYKU-NEXT" (ABUC "Byku-Next").

7. IlepeueHb OCHOBHOWI W [IOTO/IHUTE/IbHOW Y4eOHOH J/IMTEpPaTypbl, PecypcoB
HH(OPMaLIOHHO-Te/IEKOMMYHHKAI[UOHHON ceTH  «/IHTepHeT», HeO0XOAUMBIX [JIf
OCBOEHHUS JUCIUIUINHBI

a) OCHOBHas:

1 ByxoBew, A. I'. AIropUuT™Mbl BBIYMC/IUTETLHOM CTaTUCTUKU B cUCcTeMe R :
yuebHoe mocobue / A. I'. byxoger, I1. B. MockaneB. — 2-e u3j., nepepa0. 1 JOIL.



— Camnkr-Iletepbypr : Jlanb, 2021. — 160 c. — ISBN 978-5-8114-1802-2. —
TeKCT : 371eKTpOHHBIY // JIaHb : 37IeKTPOHHO-0UOMMOoTeUHast CUCTeMa.

2 MakiiaHos, A. B. TexHOI0ruu MHTe/JIeKTya/bHOrO aHaiu3a JaHHbIX :
yuebHoe 1iocobue / A. B. MakmiaHos, A. E. )KypaBnieB. — 2-e u3g., cTep. —
Caukrt-ITetepOypr : Jladb, 2019. — 212 c. — ISBN 978-5-8114-4493-9. —
TeKCT : 371eKTpOHHBIY // JIaHb : 37IeKTPOHHO-O0UOMMOTeUHast CUCTeMa.

3 Hectepos, C. A., OCHOBBI MHTe/IEKTYaJIbHOTO aHa/IH3a JaHHBIX. JIabopaTOpHBIA MPAKTHKYM
[DnexTponHsIii pecypc] : yuebHoe nocobue / C. A. Hecrepos, CII6., JTansb, 2020, 40c

0) JoToMHUTe/IbHAST:

B) pecypchl ceTu «VIHTepHeT»
DneKTpoHHO-0ub/MoTeuHas cucreMa «HOpaiim»( https://urait.ru/ ).
OnekTpoHHO-0MbIMOTeuHas cucteMa «JlaHb» ( https://e.lanbook.com/).

8. MarepuanbHO-TeXHHUYeCKasi  0a3a, HeoOxoguMas /Il OCYIIeCTBJIEHHS
o0pa3oBaTe/IbHOIO MpoLecca Mo AUCLUIIIHHE

®  CreLyaibHble [IOMeLeHus:

-KOMIIbIOTEPHBIN K/IacC, O00OPY/OBAHHBINA /i1 TIPOBeJeHUs] JIeKIUHA W TIPAKTUUeCKUX
3QHSATHH;

- yueOHBIe ayJUTOPHUHU /I/IsI TIPOBEIeHHs] TPYTIIOBLIX U MHAVNBUAYATbHBIX KOHCY/IbTALAH,

- yueOHble ayJAUTOPUM [JIsi TIPOBeZEHUs] TeKyIero KOHTPOJS U TIPOMEXYTOUHOMN
aTTeCcTalyuy;

-[IOMeILleHUs JJIs1 CAMOCTOSITe/IbHOW paboTh;

-TIOMEIeHUsT il XpaHeHWs W TPO(UIAKTUUECKOTO OOC/TY)KMBAHUS TeXHUYECKUX
cpeicTB 00yUeHusl.

[MTomerjeHrst 4711 CaMOCTOSITeIbHOM paboThI 00yUarOLMXCsl OCHAIeHbl KOMIbIOTEPHOU
TEXHUKOW C BO3MOXXHOCTBIO TIOAK/IOUeHUsT K ceTu «VHTepHeT» u obecrieueHreM [JOCTyTa B
3/IEKTPOHHYI0 MH(OPMALIMOHHO-00pa30BaTe/TbHYI0 CPeJly OpraH3aLj|H.

Yucsio 1ocaZiouHbIX MeCT B JIEKLMOHHOM ayAWTOpur Oosiblile 1160 paBHO CIIMCOYHOMY
COCTaBy IIOTOKA, & B ayAUTOPUM /sl TNPAKTUYeCKUX 3aHATUHA (CeMUHapOB)— CIHCOYHOMY
COCTaBY I'PYIIbl 00yYarOIIUXCS.

¢ (donp 6MbMOTEKH,
® KOMIIbIOTEpHAas TEXHUKA C JJOCTYIIOM K BBIUMC/IUTEIbHOMY THOpHiHOMY Kiiactepy SApI'Y.

ABTOp(BI) :
Crapiuuii nperno/iaBaresb Kadeapbl KOMIIbIOTEPHBIX ceTeld, K.¢.-M.H. C.B. AneivH



ITpunoxenue Nel Kk paGoueid mporpamMme AUCHUTUTHHBI
«HTeNIeKTya/IbHbIM aHA/IU3 JAHHBIX»
DoHJ OLIeHOYHBIX CPeJCTB
AJIs1 IPOBe/leHUs TeKyled U MPOMe)XYTOYHOU aTTeCTalliH CTY/IeHTOB
10 AUCLUIIUHE

1. TunoBbIe KOHTPOJIbHBIE 3aJJaHHA WIH HHbIe MaTepHaJIbl, HE00X0JUMBbIE /ISl OLIEHKHU
3HaHUM, yMeHUH, HABBIKOB M (M/IH) ONbITA AeATe/IbHOCTH, XapaKTepHU3yIOLINX 3Tanbl
(opMupoBaHUA KOMITETEHI[HI

1.1. KoHTpoJIbHBIE 33/laHKA U MHbIE MaTepUaJibl, HCI0/Ib3yeMble B Mpoljecce TeKyIen
aTTecTanuy

TumoBble 3dJldHUA OJId TIPAKTUYECKUX 3aHATUMN

* AHanM3 OJHOTO W3 MOMY/SIPHBIX HaOOpOB J@aHHBIX (Ha BBIOOP CTYZEHTa) C
rnomMolpio  Habopa BbIOMpaeMbIX CTYZeHTOM (C TIOMOIIbIO 3HaHUM,
MOJTyYeHHBIX paHee Ha Kypce «CTaTUCTUUYeCKHe MeTO/bl aHa/lu3a JJaHHbBIX» )
CTaTUCTUYECKMX MeTO/IOB, MpeJCTaB/leHue pe3y/bTaToOB aHaiu3a (B T.U.
rpaduyeckoe).

e Bribop Hambosee moaxofsIiero rakera u3 3epkana rmaketoB CRAN s
pellieHWst OJHOW M3 3aZlau MHOTOMEDHOT'O aHa/lM3a Ha OCHOBE W3YyUeHHs
JOKYMeHTalL1H.

* [locTpoeHue fepeBa pellieHU C TIOMOIIBLIO0 R, ero uHTepnperarys.

® AHanM3 OJHOTO W3 MOMY/SIPHBIX HAOOPOB TEKCTOBBLIX JAHHBIX CPe/ICTBAMU
R, (opmupoBaHHre peKoMeHjalMii Ha UX OCHOBE.

e dopmupoBaHue oTuéta cpeactBamMu R B ¢dopmate .pdf mo pesynbTaTam
aBTOMATUYECKOTO aHa/TM3a JaHHbIX

WTorosoe 3aziaHue 1o Kypcy

BbibpaTh [JOCTYINHBIM HaOOp [JaHHBIX (UMC/IOBOM, TEKCTOBBIA WU
CMeIllaHHbIM), TPOaHa/JW3MpOBaTh ero C Tnomowbld R, pesynbrar aHammsa
opopMuUTL B BHJle PEKOMEHJAaTeTbHOM CHUCTEMbl WM aBTOMaTUUeCKH
¢opmupyroerocs otuéra. Ilpu 3TomM cructema (OpMHUPOBaHMUS OTYETA [OJDKHA
OTC/IeXXKUBAaTh COOCTBEHHYIO aKTyalbHOCTh U He TPEeAOCTaB/ISATh HeJOCTOBEPHYIO
HH(pOpMaLUIO.



2. [ITepeyeHb KOMIIeTeHLUM, dTanbl UX (OPMHUPOBaHMs], ONMCAaHMe MOKa3aTe/ el 1
KpUTepHeB OLleHUBaHHUA KOMIIeTeHIMI Ha Pa3/IMYHbIX 3Tanax ux ¢opMUpoBaHus,
onucaHe MKa/ibl OIeHUBAaHUA

2.1. IlIkana oueHuBaHus c()OPMHPOBAHHOCTH KOMIIETEHI[UH U ee ONHCaHHe

OueHvBaHue ypoBHS C(OPMUPOBAHHOCTH KOMIIeTEHLIMA B TIIpoliecce OCBOEHUS
JUCLIATI/IVHBI OCYLLeCTBIIIeTCs 110 C/lelyIolleld TpeXypOBHeBO! LlIKajle:

ITopoeoeblil yposeHb - TIpeAiTioNaraeT OTpaXKeHUe TeX 0XKHUZAeMbIX pe3y/IbTaToB, KOTOpbIe
oTipeZieIIFOT MUHUMAaJIbHBIA HA0Op 3HaHWKA W (MM) yMeHWH W (WIM) HaBLIKOB, TOTyUeHHBIX
CTY/IeHTOM B pe3y/bTaTe OCBOEHHS IUCLIUTUIMHBI. [10pOroBbIi YPOBEHD sIB/IsIETCST 00sI3aTeIbHBIM
YPOBHEM /JIsl CTYZeHTa K MOMEHTY 3aBeplLieHHUs] UM OCBOeHUs JJaHHOW AUCLIUTI/IMHBIL.

IIpodsuHymblii ypoeeHb - TIpeAroyiaraeT CrioCOOHOCTh CTY/leHTa MCIO/b30BaTh 3HAHWS,
YMeHMs], HaBbIKU U (WU/IM) OMBIT JeATebHOCTH, MOJyYeHHble TIPY OCBOEHUM JMUCLIUIUIMHBIL, [/
peleHNs IpogecCUOHaNbHbIX 3a/a4. [IpoBUHYTHIN YpOBEHb MPEBOCXOAUT IIOPOrOBbIM YPOBEHb
10 HECKOJIbKHM CYI1{eCTBEHHBIM ITPU3HAKaM.

Bbicokuil ypoeeHb - TIpeAriosiaraeT CHOCOOHOCTh CTy/leHTa HCII0/b30BaTh IOTEHIUA
VHTerPUPOBaHHBIX 3HAaHWM, YMEHWH, HaBbIKOB U (W/IM) OMbITA [eSTeIbHOCTH, MOJTyUYeHHBIX TIPU
OCBOEHWU [IMCLMIUVIMHBI, [Jid TBOPUECKOTO pelleHHs TpodecCUOHaIbHbIX 3aJad U
CaMOCTOSITE/ILHOTO TIOMCKA HOBBIX TOJXOZ0OB B WX pelleHWd IyTeM KOMOWHMDOBaHHUS U
WCTI0/Ib30BAHUST M3BECTHBIX CIIOCOOOB pelleHHsi MPUMEHUTEIbHO K KOHKDETHBIM YCIOBHSIM.
BbICcOKMII ypOBeHb TPEBOCXOAUT IMOPOTOBbIM YPOBEHb IO BCEM CYL€CTBEHHBIM IIPHU3HAKaM.



2.2. [lepeueHb KOMIIeTeHI{HI, 3Tanbl UX ()OPMUPOBaHUs], ONMCAaHUE MTI0Ka3aTe/ied U KPUTepHeB OLleHUBaHHs KOMIIeTeHIIMil Ha pa3/IHYHbIX

JTanax ux (popMHpPOBaHUS

JTamnbl IIIkasa u KpUTepUu OLleHUBAaHUA KOMIIeTeHI[UI
Ko opMH- Ha Pa3/IMYHBIX 3Tanax ux ()OpMUPOBAHUSA
A dopma bop IToka3zaTenu P (bopmup
KomIie- poBaHus
KOHTPOJIA OLleHUBaHUSA -
TeHLIUU (Ne TembI IToporoBsbrit . .
IIpoaBMHYTHIN YPOBEHDb Bbicoxuu ypoBeHb
(paspena) YPOBEHb
O6menpogeccnoHa/IbHbIE KOMITETeHIHH
3HaHue OCHOBBI 3Hatb OCHOBHEIE 3HaTb IIPO/IBUHYThIE
3HaTh: apXUTEKTYPbl rapasijiesibHble rapasiiesibHble
ap;cheKT D rapasiie/ibHbIX aJITOPUTMBbI ~ pabOThI aJITOPUTMbI  pabOTBI /1St
ypy CUCTEM. LISt pelleHus pellleHrsT  PaKTUUeCKUX
rapasiiesIbHbIX
MpaKkTUYeCKUX 3a7au. 3a/au.
BBIYKC/TUTE/IbHBIX
YMeHue BbIJENATh B
CUCTeM;
VMETD: rporpaMme Bnagets Ymetb MpaKTUYeCKH
a3.6I/IBaTb He3aBHUCHUMbIe MPOJBHUHYTHIMU peliaTb 3a/iauu
b TPOLIeCChI cpeAcTBaMU paboThI YMCJIEHHOT0 XapakTepa C
NporpaMmy Ha o
CamocrosiTesibHast JI/151 TeXHOJIOTUN WCII0/1b30BaHKEM
abora o HE3ABHCUMBIC Bnagets  ocHOBamm rapasiiesibHOro aZleKBaTHBIX CpeJiCTB
orK-2 |P 1-6 TMPOLIECCHI ; PeA
paszenam 2-6. paboThI C [pOrpaMMUPOBaHUS rapasiie/bHbIX
Bnaznets HaBbIKaMu: .
3auer. 13060 TKI HCII0/1b30BaHNeM OpenMP, MPI u BBIUKC/ICHUH.
pasp TeXHOJIOT UM CUDA.
rporpamm C
TrapasiiesibHOro Bnagete mpoABUHYTHIMU
VICITI0/Ib30BaHUEM
o TPOrpaMMUPOBaHUS cpeAcTBaMU pabOThI [Jist
TeXHOJIOTUMA
ADA/LIELHOIO OpenMP, MPI wu COBMECTHOT'O
P CUDA WCII0/Tb30BaHUs
MpOrpaMMHpPOBaH TEXHOIOI
na OpenMP, MPI rapasuienibHOro
1 CUDA. P
MPOrpaMMUPOBAHUS

OpenMP, MPI u CUDA.

IIpodeccuonabHbIe KOMIETeHLNH




IK-1

CamocTrosiTesibHast
pabora o
paszesam 2-5.
3auer.

1-5

3HaThb:

— obnactu
TIPUMEHUMOCTH
rapasuieibHbIX
BLIUMC/IEHUH;
YMeTh:

— UHTepIIpeTUpOBaTh
T0JTyueHHbIe
pe3yJIbTaThl
BBIUMC/IEHUI;
Bnazgers HaBbIKaMu:
— 00paboTKu
T0JTyYeHHbIX
BBIUMC/IEHUH [1/151
(hopmMupoBaHUs
COOTBETCTBYIOIIUX
BBIBO/IOB 00

3¢ deKTUBHOCTH
TPUMEHSIeMbIX
TrapasuieibHbIX
BBIUMC/IEHUHN

bazoBble 3HaHUA U
[MTOHUMaHHe
TIPUMEHUMOCTH
rapa’suie/ibHbIX
BBLIUMC/IEHUN

BazoBoe yMeHue
WHTepIIPeTUPOBaTh
pe3y/IbTaThl
T0JTyUeHHbIX
BBLIUMC/IEHUH.

Bnagenve 6a30BbIMH
HaBbIKAMH 1o
obpaboTke
BbIUKC/IEHUN

[MpoaBuHYTHIE 3HAHUS U
[IOHMMaHue
TIPUMEHUMOCTH
rapa’sisieJibHbIX
BBIUMC/IEHUH

[TpopBuHYTBIE  YMEHUS
VHTepIpeTUPOBaTh
pe3y/bTaThl

TOJTyUeHHbIX
BBIUKC/ICHHI.

Bnagenue
TIPOABUHYTHIMHU
HaBbIKaMH 110 00paboTKe
BbIUMC/IEHUH

[IpoaBrHYTBIE  3HAaHUSA U
[IOHUMaHWe TPUMEeHUMOCTU
rapasijie/IbHbIX  BBIYMC/IEHUM
B Pa3/IMUHbIX c(epax HayKu U
TIPOM3BO/ICTBA

ITpogBunyTHIE yMeHUs
HMHTEpIPeTUPOBaTh
pe3y/bTaThbl TOJTyYeHHBIX
BBIYUCJIEHUM.

BrageHrie  MpoOABUHYTHIMU
HaBbIKaMHd 10  0OpaboTke
BBIYUC/IEHUM




3. MeToguuecKre peKOMeH/Jalliy Mperno/jaBaTe/iio Mo npoieaype oLeHuBaHUsA 3HaHUM,
yMeHHUM, HABbIKOB U (U/I1) ONbITA JeATe/IbHOCTH, XapaKTepU3yIIHUX 3Talbl

(opMupoBaHusA KoOMNeTeHL[UM

Lenbto mpotlieyphl OLleHUBaHUS SIBJISIETCS OTpe/ie/ieHre CTerleH OBJaZileHUs CTY/IeHTOM
O’KHJjaeMbIMH pe3y/ibTaTaMu 00yueHUs (3HAHUSIMM, YMEHHWSIMH, HaBbIKaMU U (W/IH) OIBITOM
JlesiITe/TbHOCTH).

[Tpouieaypa oljeHMBaHUS CTeTeHW OBJIJ|eHHsI CTYJeHTOM O)KHZAeMbIMH pe3y/bTaTaMHu
o0yueHHsI OCYIIIeCTB/ISIETCS C TIOMOIBI0 METOAWYEeCKHMX MaTepHasioB, IpeJCTaB/leHHbIX B
pa3zene «TUTOBble KOHTPOJIbHBIE 3a/]JaHHs WM MHbIE MaTepHasibl, HEOOXOAUMBIE /i1 OL[eHKH
3HaHWM, YMeHWM, HaBbIKOB W (WIM) OMNbITa [JesTeJbHOCTH, XapaKTepU3YHOIUX 3Tarlbl
(hopmMUpOBaHUS KOMIIETEHL[A»

3.1 Kputepuu oijeHHMBaHUsI CTeNeHU OBJIAfieHUs] 3HAHUSMM, YMEHUSIMH, HaBbIKaMH H
(11M) oNBITOM /lesiTe/IbHOCTH, OTpe/ie/isiiolue YPOBHU C()OPMHPOBAHHOCTH KOMIIeTeHI[UH

[ToporoBbliii ypoBeHb (0011[1ie XapaKTePUCTUKN):

B/IaJleHre OCHOBHBIM 00-eMOM 3HaHUH I10 TIpOrpaMMe AVCLIMTIMHEL;

3HaHWe OCHOBHOW TePMUHOJIOTMM [JAaHHOW 00/1acTH 3HaHUM, CTUIMCTUYEeCKU
rPaMOTHOe, JIOTHUECKH TIPaBUIbHOE U3/I0’KeHWe OTBeTa Ha BOMPOCHI 0Oe3
CYILIeCTBEHHBIX OIIUOOK;

B/a/leHe HHCTPyMEHTapueM [UCLMIUIMHBI, yMeHHe ero HWCI0/Ib30BaTh B
pellleHUY CTaHJApTHBIX (TUIIOBBIX) 3a/iay;

CITOCOOHOCTH CaMOCTOSITE/TbHO TIPUMEHSITh TUTIOBbIE pellleHHs B paMKax paboueit
MIPOrpaMMbl JUCLIUTITUHBI;

yCBOEHHEe OCHOBHOW JIUTepaTypbl, pPEKOMeHJ0BaHHOW paboueii TpOrpaMMoii
JVCLIUTTUHBI;

3HaHWe 0a30BbIX TEOPHWM, KOHLENIMA U HalpaB/JeHWA 10 H3yd4aeMou
JVCLIUTITUHE;

camocTosiTesibHasE paboTa HAa TMPAaKTUYeCKUX U 1ab0paTOpHBIX —3aHSATHSX,
TepUoANYeCcKOe yJacThe B TPYMIIOBBIX OOCYX[eHUsIX, [JOCTaTOUHBIM YPOBEHb
KYJ/IbTYpbl UCTIO/THEHUS 3a/laHUM.

[TpogBUHYTHINM ypOBeHb (00IIHie XapaKTePUCTHKH):

JIOCTAaTOYHO TIO/IHble U CHUCTeMaTHU3HWPOBaHHblE 3HAHWS B OObEMe TPOrpaMMBI
JUCLIATUTUHBI;

WCIIO/Ib30BaHe  OCHOBHOM  TEpMHHOJIOTUM  JIaHHOWM  00/lacTM  3HAHMW,
CTWIMCTUYECKU TPaMOTHOe, JIOTMUeCKU TIPaBWIbHOE W3/I0’KeHHe OTBeTa Ha
BOTIPOCHI, yMeHHe [ie/laTh BbIBO/IbI;

B/ajleHe HWHCTPyMeHTapyueM [JUCLUIUIMHBI, yMeHWe ero WCMo/Ib30BaTh B
peliieHUH yueOHBIX U TIPOdeCcCHOHaMBHBIX 3a/iay;

CIIOCOOHOCTh CaMOCTOSTEIbHO pelllaTh CJIOXKHBbIE 3a7aud (Tpo6/ieMbl) B paMKax
paboueii porpammsbl JAUCLUTTAHBI;

yCBOEHWe OCHOBHOM U [IOTIOJIHUTE/NIbHOM JIUTepaTypbl, pPeKOMeH/J0BaHHOMU
paboueii MporpamMmoit JUCLUIIIUHBI;

yMeHHe OPUEHTHPOBATLCS B 0A30BBIX TEOPHSIX, KOHIEMIIUAX 1 HAIPAB/IEHUSIX 110
M3ydaeMou MCLUIUIMHE U IaBaTh UM CPaBHUTE/IbHYIO OLIeHKY;

caMmocTosiTe/lbHas paboTa Ha MPAKTUYECKUX U J1a00pPaTOPHBIX 3aHSTHSX, yUacTHe
B TPYIINOBBIX 00CYKeHHUsIX, BEICOKHI YPOBEHb KY/IbTYPbI UCIIOJTHEHHs 3alaHUH.

Bricokuii ypoBeHb (00I11e XapaKTepPUCTHUKH):

cUCTeMaTU3UpPOBaHHbIe, TJyOOKHMe U TIOJHbIe 3HaHUS [0 BCeM pasjesnaM
JUCLIATITVHBI;



® TOYHOEe MCII0/Ib30BaHHe TePMUHOJIOTHM JIaHHOM 00/1acTH 3HAaHUM, CTUMMCTUYECKU
rpaMOTHOe, JIOTUUeCKW IIpaBU/IbHOE H3J/I0’KeHHe OTBeTa Ha BOIIPOCHI, YMeHHe
JiesiaTb 060CHOBaHHbBIE BBIBO/bI;

e Oe3ympeuyHoe Bja/leHWe WHCTPYMEHTapueM [JUCLIMIUIMHBL, yYMeHHe  ero
VICTI0/Ib30BaTh B IOCTAHOBKE U PellleHWH HayYHbIX U NPo(deCcCUOHa/IbHBIX 3a/ay;

® CrocoOHOCTh CaMOCTOSITEJIBHO Y TBOPYECKH pellaTh CJIOXKHble — 3a7lauu
(mpo6sieMb1) B paMKax paboueli porpamMMbl AUCLIUTTHEL;

* 10jHOe W TI/1yOOKOe YyCBOEHHWe OCHOBHOM U [IOTOJIHUTE/IbHON JIMTepaTypbl,
pPeKoMeH/I0BaHHOU paboueii mporpaMMo AUCIUTUTAHBI,

® yMeHHe OpHMEHTHPOBATbCSl B OCHOBHBIX TEOPUSX, KOHLIEMLMSAX U HarpaB/IeHHUsIX
TI0 M3y4YaeMoM JWUCLUIIMHE U /laBaTh UM KPUTUYECKYIO OLIeHKY;

® aKTHMBHasl CaMOCTOsITe/IbHasi paboTa Ha MPaKTUYeCKUX U JTabopaTOPHBIX 3aHATHUSX,
TBOPUECKOE yuacTHe B TPYMIOBBIX OOCY)K[EHHUSIX, BLICOKHM YPOBEHb KYJIbTYPHI
VICTIOJTHEHUS 3a/IaHUM.

3.2 OnucaHue npoueaypbl BbICTaB/IeHUS OL[€HKH

B 3aBucumocTy OT ypoBHSI C()OPMUPOBAHHOCTH KaXKAOM KOMIIETEHLIMH [0 OKOHYaHWU
OCBOEHMsI /[IMCLMIUIMHBI CTyZIeHTY BBICTaBJSIeTCS OLieHKa. Buj ouneHku («3auyTeHo»,
«He3auTeHO») orpe/iesisieTcsi pabouell TIPOrpaMMOM AUCHMUIUIMHBI B COOTBETCTBUM C yueOHBIM
T/IaHOM.

OueHkKa «3ayeT» BBICTAB/ASAETCS CTYJEHTYy, Yy KOTOPOTrO KaK[as KOMIEeTeHLUs
(MOHOCTBIO WM YaCTUYHO (hopMUpyeMasi JaHHOU JAWCLIMITIMHON) c)OpMUPOBaHa He HUXKe, ueM
Ha MIOPOTrOBOM ypPOBHe.

O1LleHKa «He3auTeHO» BBICTAB/ISIETCS] CTYAEHTY, y KOTOPOro XoTsi Obl OZiHa KOMIIeTeHLUs
(MTOTHOCTBIO WM YaCTUYHO (hopMUpyeMast JaHHOW JVCLMIUIMHOM) CQOPMHPOBaHa HWXKe, YeM Ha
IIOPOr'OBOM YPOBHe.



IIpuoxxenue Ne2 K pabouei mporpamMme JUCHUTTHHBI
«ITapanienbHOe NPOrpaMMHUPOBAHUE»

METO]I[I/I'IECKI/IE YKa3aHHUA NJI CTYJ€HTOB I10 0CBO€HHUHI0 JUCLHUII/TUHbI

OcHoBHOI (hopMOM M3/I0KeHUsT yueOHOr0 MarepHasa 1Mo AucHUILIHHe «[lapasnnensHoe
MpPOrpaMMUPOBaHUe» SIBJSIFOTCS JIEKLWK U TPaKTUUeCcKue 3aHSTHs. JTO CBSI3aHO C TeM, UTO B
OCHOBe YMTaeMOro Kypca JIe)KUT OCOOBbINi MaTeMaTH4yeCKU arrapar, C TOMOILLbI0 KOTOPOTO
PelLIaroTCs TOBOJIBHO C/IOXKHBIE W TPOMO3JKUe 33/aud. [1o OOJBIIMHCTBY Te€M TPeAyCMOTPEHBI
MpaKTUYeCKHe 3aHSTHs, Ha KOTOPBIX TIPOMCXOJUT 3aKperieHne JIEKIMOHHOI0 MaTepuasa myTem
MPUMEHEHWsT €ero K KOHKPeTHbIM 3a/layaM M  OTpaboTKa TMPAaKTUYeCKMX HAaBLIKOB
MIPOTrPaMMHPOBaHMUS.

Bosibilioe  BHUMaHWe [O/DKHO OBITh Y/IeJIEHO BBITIOJIHEHHIO JOMallHed paboTel. B
KauecTBe 3a/laHUM [IJIi CaMOCTOSITe/TbHOM paboThl ZioMa CTyJeHTaM IpeJjlararoTcs 3afiauw,
aHA/IOTUYHbIe Pa300paHHBIM Ha JIEKI[USX W TIPAKTUUECKUX 3aHATUSX WM HeMHOro Oosee
CJIO’KHBIE, KOTOPBIEe SIBISIFOTCS pe3y/IbTaToM 00beIuHeHNst HeCKOJTbKUX 0a30BbIX 3a7iau.

s TpoBepKM M KOHTPOJISI YCBOEHUSI TEOPETHUECKOr0 MaTepuajia, MpHoOpeTeHHbBIX
MPAaKTUYeCKUX HAaBLIKOB PabOThI B TedueHHe OOyUeHUs] TIPOBOJSATCS MEPOTPHUSTHS TeKyIlleH
aTTeCTalluy B BU/Ie CAMOCTOSITE/TbHBIX PaboT.

B KoHIIe n3yueHus JUCHUIIMHBI CTYI€HThI C/Ial0T 3a4eT. 3aUyeT BLICTABJISIETCS TI0 UTOTaM
BBITIO/THEHUSI CAMOCTOSITE/TbHBIX 3aJJaHUM M KPAaTKOro cobece/0BaHMUS TI0 €0 pe3y/ibTaTaM.

OcCBOUTHL BOMPOCHI, M3/laraeMbie B TpoLIeCCe W3y4eHUsi JUCHUIUIMHBI «[lapanensHoe
MpOrpaMMUPOBaHUE» CaMOCTOSITe/IbHO CTY/IeHTy [OCTaTOYHO CJIOKHO. 3JTO CBSI3aHO CO
CJIOKHOCTBIO M3y4aeMOro Mmarepuarna, TpeOOBaHHUSIM K TeXHWYeCKOMY OCHAL[eHWI0 Kypca |
OosmbiiM  00BEMOM  MaTepuana Kypca. [103ToMy mMoceljeHHe BCeX ayJUTOPHBIX 3aHATHU
SIBJISIETCSI  COBEepIIeHHO HeoO0XOAWMbIM. be3 yMOpHBIX U pery/spHbIX 3aHATUNA B TeueHHe
cemMecTpa, B TOM UHCJIe CaMOCTOSITe/IbHBIX, C/aTh 3auyeT [0 UTOraM M3yYeHHWs AUCLIUILIMHbBI
CTYZeHTY IOCTaTOUHO CJI0XHO.

YueOHo-MeTOAMUYECKOE 00ecIeyeHHe CaMOCTOSTe/IbHON Pad0ThI CTYJeHTOB M0 JUCIHIUTHHE

Inst caMoCTOsITeNIbHOM PabOThl OCOOEHHO DPEKOMEH/YeTCS MCIO/b30BaTh yueOHYIO
JATeparypy.

Takke A1 mopbopa yueOHOW JHMTEpaTypbl PEKOMEH/YeTCsl WCIO/b30BaTh IHUPOKHIA
CTEeKTP UHTEPHEeT-PeCypPCOB:

1. DneKTpoHHO-OMO/IMOTeUHasi cuUcTeMa «YHUBepcuTeTcKass OubmmioTteka online»
(www.biblioclub.ru ) - snektponHasi 6ubmMoTeKa, obecrmeuwBaroIiasi JOCTYy K Haubosee
BOCTpPeOOBaHHBIM MaTepHaiaM-TIePBOMCTOUHMKAM, yueOHOW, HayyHOW U XY[0)KeCTBeHHOU
nATepaType BeAyLUX U3/aTebCTB (*peructpanus B 3/1IeKTPOHHON OUO/IHOTEKe — TOMBKO B CETU
yHuBepcuteTa. [Tocie perucrpaipu paboTa ¢ CUCTeMOM BO3MOXKHA C JIFOOOM TOUKH /IOCTyTIa B
Internet.).

2. NudopmarmonHas cucrema "EfvHoe OKHO /ocTyna K oOpa3oBaTesibHbIM pecypcam”
(http://window.edu.rw/library).

Lenpto  co3gaHusi UHPOpMALMOHHOM  cucteMmbl "EguHoe OKHO — JocTyma K
obpa3oBatesibHbiM pecypcam” (MC "EguHoe okHO ") siBiisieTcst oOecrieyeHune CBOOOAHOTO
JOCTyIa K WHTerpajibHOMY KaTasiory 00pa3oBaTe/bHbIX MHTEPHET-PECYPCOB M K 3I€KTPOHHOU
Oubmoreke yueOHO-METOAMUYECKMX MarepuasoB s obmjero W MpodheCcCHOHaTBHOTO
obpa3oBaHwusl.

Inis camocTosiTeNlbHOTO TOoA00OpPa MTepaTypbl B Oubmoteke HApl'Y pekomeHAyeTcCs
WCII0/Tb30BaTh:

1. Jluynpni kabuner (http://lib.uniyar.ac.ru/opac/bk_login.php) maeT BO3MOXXHOCTB
ToJTy4eHust on-line 0CTyma K CIIMCKY BbIJAHHOW B aBTOMAaTHU3MPOBAaHHOM DEXHUME JIUTepaTyphl,
MPOCMOTPA ¥ KOMMPOBAHUS 3/IEKTPOHHBIX BEPCHI W3/IaHUI COTPY/AHUKOB yHHBepcHuTeTa (yueb. u
MeTo/]. T0COOUs, TEKCThI JIEKLUH U T.7.) [Iy1s1 paboThl B «J/INUHOM KabuHeTe» HeoOXOAUMO 3aiTh


http://www.biblioclub.ru/
http://window.edu.ru/library
http://lib.uniyar.ac.ru/opac/bk_login.php

Ha cait HayuHoii 6ubmorteku SApl'Y c /oboit Touku, uMeroreid AocTym B Internet, B MyHKT
MeHI0 «DJIEKTPOHHBIM KaTajior»; TIPOWTH TIPOIelypy aBTOpPHW3al[iM, BBIOpaB BKJIA/IKY
«ABTOpH3a1¥si», U 3aMI0THUATH TIPe/[CTaB/IeHHbIe T10J1s1 UH(OPMAaL|H.

2. DnekTpoHHast bubMoTeka yueOHbIX MaTepuanoB Apl'yY

(http://www lib.uniyar.ac.ru/opac/bk_cat_find.php) cogepxur 6osee 2500 mMOMHBIX
TEKCTOB y4yeOHbIX U yueOHO-MeTOAMUYECKUX MaTepuajioB [0 OCHOBHBIM HM3y4aeMbIM
OUCLIATUIMHAM, W3[laHHbIX B yHUBepcuTere. [locTym B CeTH YHUBeEpCUTeTa, JKOO TIO
JIOTWHY/TIapOJItO.

3. DIeKTpOHHas KapToTeKa « KHUroobecrieueHHOCThb

(http://www lib.uniyar.ac.ru/opac/bk_bookreq_find.php) packpbiBaeT yueOHbI QoOH/
HayuHol Oubsmoreku SIpl'Y, mnpepgocTaB/isieT OrNepaTUBHYIO HWH(POPMALMI0 O COCTOSHUM
KHUT000€eCTieueHHOCTH IMCLUTIIMH OCHOBHOMW U JIOTIOJTHUTE/TBHOM JIUTepaTypol, a TakKe LKA
JUCLIATUIVH M CTIelUabHOCTe. DeKTpoHHasi KapToTeka «KHHUroobecreueHHOCTb» [JOCTYITHA B
CeTH yHMBepcUTeTa U yepe3 JIMUHBINA KaOWHeT.


http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php
http://10.1.0.4/buki/bk_bookreq_find.php
http://www.lib.uniyar.ac.ru/opac/bk_bookreq_find.php
http://10.1.0.4/buki/bk_bookreq_find.php

