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1. lesin ocBOEHUS M CHUNJIMHBI

Llenp AOUCHMIIMHBI — TO3HAKOMUTH C COBPEMEHHBIMH WHCTPYMEHTAMM aHaJINU3a
JMaHHBIX. J[MCIMIUIMHA MpEAnoIaraeT, 9To ¢ CAMUMHU METOJIaMU aHAJIM3a JAHHBIX 00YyYaronuiics
yK€ 3HaKOM (yCHemHo ocBOmI Kypc «CTaTHCTHYECKHE METOJbl aHaiHu3a JAaHHBIX» WIH €ro
ananor). Takke mpesmnoiaraeTcss 3HAKOMCTBO OOydaromierocs ¢, Kak MHHUMYM, OCHOBAaMH
MpOrpaMMHUPOBAHUSI.

Juctumnuaa «VHTeNNneKTyanbHbIi aHaIu3 JaHHBIX» OTHOCUTCS K BapHATUBHON 4YacTH
OII 6akanaBpuara.

2. Mecto aucuunimabl B cTpykrype OIl 6akanaBpuara

Juctunnuna «VHTennekTyanbHblii aHaiu3 JaHHBIX» OTHOCHUTCS K BapHAaTUBHOM 4YacTH
(mucumruinHa 1o BeIOopy) OI1 GakanaBpuara.

Jlnst ocBOeHHMS JAaHHOM JUCHMIUIMHOW CTYJIEHTBl JOJDKHBI 00Ja/JaTh 3HAHUSMHU 110
MaTeMaTHKe ¥ MH(oOpMaTHKe, B T.4.. OCHOBBI IporpamMmupoBanus Ha s3pikax C w/mmm CH++,
QITOPUTMOB U CTPYKTYp HaHHBIX, airedpe, reoMeTpuu, AuddepeHIralbHbIM YpaBHEHUSIMH,
YPaBHEHHSAM B YAaCTHBIX TPOM3BOAHBIX M UHUCIEHHBIM METOJaM; a TaKXKe IPOSBIATH
HAaCTOWYMBOCTbD, IIEJIEYCTPEMIIEHHOCTh M MHULIMATUBY B Mpoliecce 00ydeHusl.

3. [Inanupyemblie pe3yJbTaTbl OOy4YeHHsl 10 [JMCHMILIMHE, COOTHECEHHbIE C
IJIAHMPYeMbIMU pe3yabTaramu ocBoeHusi OIl 0akanaBpuara
[Tpornecc u3ydeHus: TUCIMILIMHBI HAlpaBjieH Ha (JOPMHUPOBAHUE CIIETYIOIUX HJIEMEHTOB
komneteHmii B coorserctBuu ¢ ®I'OC BO, OIl BO u mpuobpereHus cienyrommx 3HaHUH,
MEHHH, HABBIKOB U (MJIM) OTIBITA AEATEIbHOCTH:

®opmupyemMasi KOMIIETEHI U HNupukatop nocTuxeHust Ilepeuenn
(xoa u (popMyJIMPOBKA) KOMIIeTeHIMH IUIAHMPYEMBIX Pe3yJbTaTOB
(xoa 1 popMyJIHPOBKA) o0y4eHust

IIpodeccnonanbHbIe KOMIIETEHIIUH

3HaTh:
— 001acTi MPUMEHUMOCTH
napannenLme BBI‘{I/ICJIGHPII;'I;

YMeTs:
[IK - 2.3 Ymeer — HHTEPIIPETUPOBATH
ITK-2 CriocobeH k pa3pabarbIBaTh U pE3yJIbTaThl MTOJTyYEHHBIX
pa3paboTKe ¥ MPUMEHEHHUIO | PEaIn30BbIBATh AJITOPUTMBI BBIUMCIICHUH;
AITOPUTMOB, MOZEIIEN MaTeMaTHYECKHUX MoJienel Ha | BianeTs HaBbIKaMHU:
JTAHHBIX B 0ase SI3bIKOB U MaKETOB — 00pabOTKM  TMOJY4YEHHBIX
npodeccuoHaIbHOM 006J1aCTH | MPUKIIAAHBIX TPOTPaMM BBIUNCIICHUN JUIS
MOJEIIMPOBAHUS dbopmupoBaHus
COOTBETCTBYIOIIUX BBIBOJIOB
00 3¢ (HEeKTUBHOCTH
IPUMEHSAEMBIX

napajiCIbHBIX BEIUHCIICHHH.

4. O0beM, CTPYKTYpa U colepKaHue TUCUUIINHBI
OO61mas TpyJ0eMKOCTh JUCHIUTUTHHBI COCTaBIsAeT 3 3a4. ef., 108 akax. gac.
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1 |BBenenue 713 6 2
SI3bIK MpOrpaMMHUpPOBAHUS
) R kak yHuBepcanbHbIN 7 6 )
MHCTPYMEHT aHaJIn3a
JTAHHBIX
[Ipumenenune R ns
3 [Kraccuieckux sanad 7 6 2
CTaTUCTUYECKOTO aHaJIN3a
4 [Tpumenenue R nns 3amau 7 6 )
MaIIMHHOTO 00y4YeHus
[Tpumenenue R mis
CO3JaHus
€KOMEHIaTEIbHBIX
5 P A 7 6 2
CHUCTEM U CUCTEM
MOAJICPKKH MTPUHATHSA
PELIEHHUIA.
ABTOMaTH3ALUA
PYTHHHBIX 3a]1a4
6 |00pabOTKH JaHHBIX C 7 6 3
noMouipro R.
PopMUpOBaHUE OTUYETOB
Bcero 3a 7 cemecTp 18 36 | 5 13 [3auer
Bcero 18 36 | 5 13
Coaep:xanue pa3aeyioB JUCHUIIHHBI:
Paznen 1. Beenenue. IIporpamMmHble MHCTPYMEHTBI MHTEIUIEKTYaJlbHOTO aHAlW3a
JNaHHBIX. Buapl mporpaMMHBIX HWHCTPYMEHTOB. BbIOOp HCMOIB3yeMOTro MporpaMMHOTO

HHCTPYMCHTA. COBMECTUMOCTD HCIIOJIb3yCMbIX (bOpMaTOB JaHHBIX MCXKIAY HIpOTrpaMMHBIMU

MHCTPYMEHTAMM.

Paznen 2. SI3pik mporpammupoBaHuss R Kak yHUBepcaJbHBIM MHCTPYMEHT aHalIHU3a
nanHbIX. [Ipocreiiue cienapun padotsl ¢ R. OOpaboTka yMCcI0BOM U TEKCTOBON MH(pOpMALIUK.
3epkano nmaketoB CRAN. Menemxep nakeroB Packrat. Pazmuunbie crnocoObl mpeacTaBiIeHHs

uHpOpMaLUu.

Pazgen 3. HpI/IMeHeHI/Ie R pgna knaccmyueckmx 3ajad  CTaTUCTHYECKOTO aHajIW3a.

[TIpumenenue R s aHanm3a MHOTOMEPHBIX JAHHBIX.

Paznen 4. [lpumenenne R s 3apau MammmHHOTO O0YyYCHHUS.
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Paznen 5. Ilpumenenme R s co3gaHuss pPEKOMEHAATENBHBIX CHCTEM M CHCTEM
MO/JICPKKU MIPUHATHUS PEIICHUI.

Paznen 6. ABTroMaruzanusi PYTHHHBIX 337ad 00paOOTKM MJaHHBIX € momoulpio R.
®opMHpOBaHUE OTUETOB.

5. O0pa3oBaresibHbIE  TEXHOJIOTHHM,  MCHOJb3yeMble INPH  OCYLIECTBJICHHHU
00pa3oBaTeJIbHOTO NMpolecca Mo AUCHUILTHHE

B mporecce oOy4eHust HCTIONB3YIOTCS CIIEAYIONIe 00pa30BaTeIbHbIC TEXHOJIOTHH:

BBonHas nekuus — AaeT NEepBO€  IENOCTHOE MPEACTABICHHE O JUCHUIUIMHE U
OPHEHTHUPYET CTYyJICHTa B CHUCTEME W3Y4YEHHUS NaHHOW MUCIUIUIMHBL. CTYIEHTHI 3HAKOMSTCS C
Ha3HAYCHHEM U 3aJa4aMU Kypca, €ro pojbi0 M MECTOM B CHUCTEME Y4YEOHBIX TUCIMILIUH U B
CHUCTEME TOATOTOBKM B menoM. Jlaercss kpaTkuii 0030p Kypca, UCTOPUS Pa3BUTHS HAYKH H
MIPAKTHKH, TOCTHKEHHS B 3TON cepe, UMeHa U3BECTHBIX YUCHBIX, M3JIaratoTCs MEePCIICKTUBHBIC
HampaBJieHUs1 uccienoBaHui. Ha 2Toil  JeKIuM  BBICKA3bIBAIOTCS  METOJAMYECKHE U
OpraHU3aIMOHHBIE OCOOCHHOCTH PA0OTHI B paMKaxX JaHHOM IUCIHMILTUHBI, a TaKXKe HaeTcs
aHAJIN3 PEKOMEHIYEeMON yIeOHO-METOIMYECKON JTUTEPATYPHI.

AxkaneMudeckasi JIeKius (WM JIEKIUsST OOIIETO Kypca) — MOCIeI0BATEIbHOE H3I0KCHHE
MaTrepualia, OCYUIECTBIISIEMOE MPEUMYLIECTBEHHO B BHAE MOHOJIOrAa MPEnojaBaTelid.
TpeOoBaHusi K akaJeMUYeCKOW JEKIMU: COBPEMEHHBIM HAyYHBIH YpOBEHb M HACHIIICHHAS
nH()OpPMATUBHOCTh, yOemuTenbHAsh apryMEHTalus, OCTYMHAss W TOHATHAs peyb, YeTKas
CTPYKTypa W JIOTHKA, HAM4YHE SIPKUX NPUMEPOB, HAYYHBIX J[OKA3aTEIbCTB, OOOCHOBAHHIA,
¢bakToB.

[IpakTUueckoe 3aHATHE — 3aHSATUE, MOCBSILIEHHOE OCBOCHHUIO KOHKPETHBIX YMEHUU W
HAaBBIKOB M 3aKPETUICHHUIO MTOJTYYEHHBIX Ha JICKIIUN 3HAHUI.

6. Ilepeyenb MHGPOPMALMOHHBIX TEXHOJIOTHI, HCIOJb3YeMbIX NPH OCYLIECTBJICHUH
o0pa3oBarejIbHOIO IMpouecca M0 AUCHUIUIMHE, BKJIKYas IepedyeHb JHUIEH3HOHHOIO
NPOrpaMMHOr0 olecriedeHuss W HMHG(POPMAIMOHHBIX CHPABOYHBIX CHCTeM (IpH
HEe00X0AMMOCTH)

B nporiecce ocymiecTBiaeHns 00pa3oBaTeIbHOTO MPOIecca UCTIONIb3YIOTCS:

— 1715 GOpMUPOBAHUS TEKCTOB MaTEpUANIOB LI IPOMEXYTOUHOM U TeKyIIeH aTTecTaluu,
JUIs  pa3pabOTKU JIOKYMEHTOB, TMpe3eHTaluil, A padoThl C 3JIEKTPOHHBIMH TaOiIMLIaMHU
nporpammbl  OfficeStd 2013 RUS OLP NL Acdmc 021-10232, LibreOffice (cBoOonHoe),
u3naTenbckas cucrtema LaTeX;

- KOMITWJISITOPBI C BBICOKOYPOBHEBBIX SI3bIKOB MPOTrPaMMHUPOBAHUS;

- BBIUMCIIUTENBHBINA THOpUAHBIN Kiactep SApl'Y.

- nporpamMmMHblie Oubmuotexu OpenMP, MPI u NvidiaCUDA.

— I ToMcKa yueOHOM mureparypsl OubOnmoreku Spl'Y — ABTOMaTH3MpOBaHHAS
oubnuoreunas nndopmanronHas cucrema "bYKU-NEXT" (ABUC "Byku-Next").

7. IlepeyeHb OCHOBHOW M JONMOJHUTEJIbHOW Y4eOHOM JIMTEPATypbl, pPecypcoB
HH(OPMALMOHHO-TEJIEKOMMYHUKAMOHHOI ceTH  «VHTepHEeT», HEOOXOAUMBIX JIJIfl
OCBOCHUS JUCHUIIHHBI

a) OCHOBHAS:

1 Bbyxogen, A. I'. AITOpuTMBI BEIYMCIUTENBHON CTATUCTUKU B cucTeme R :
yaeOHoe nocobue / A. I'. byxosem, I1. B. Mockanes. — 2-¢ u3n., mepepad. u J101.



— Cankr-IlerepOypr : Jlanb, 2021. — 160 ¢. — ISBN 978-5-8114-1802-2. —
Texcr : anexTponHsIit // JIaHb : 2NEKTPOHHO-OMOINOTEYHAS CHCTEMA.

2 Makmanos, A. B. TexHOI0rnM HHTEJUIEKTYJIBHOTO aHAIN3a TAHHBIX :
ydyebHoe nocobue / A. B. Makmianos, A. E. XKypasnes. — 2-e uzj., crep. —
Cankr-IletepOypr : Jlanb, 2019. — 212 c. — ISBN 978-5-8114-4493-9. —
Tekcrt : anekTpoHHbI // JIaHb : 3N€KTPOHHO-OMOINOTEYHAS CHCTEMA.

3 Hectepos, C. A., OCHOBBI HHTEIUIEKTYyaJIbHOTO aHAIM3a JaHHBIX. JIJabopaTOpHBINA NIPaKTHKYyM
[Dnexrponnslit pecypc] : yuedbnoe nocodue / C. A. Hecrepos, CII6., Jlans, 2020, 40c

0) AOTIOJIHUTEIbHAS:

B) pecypchl cetn «THTEpHET»
OnexkTpoHHO-6ubnMoTeyHas cucrema «HOpait»( https://urait.ru/ ).
DnekTpoHHO-OnOMoTeyHas cucrtema «Jlaup»( https://e.lanbook.com/).

8. MarepuaibHO-TEXHMYECKas 0a3a, Heo0XoaTuMas IS OCYLIIeCTBJICHUS
00pa30BaTeJIbHOIO MPOLECCA MO AUCHUIINHE

®  CIEIUATbHBIE TOMEIICHUS:

-KOMITBIOTEPHBIA KJIacC, O0OOpYAOBaHHBIA JIsi TMPOBEACHUS JICKIMA W MPAKTUISCKUX
3aHATHI;

- y4eOHBIC ayIUTOPUU JJIsl IPOBEJCHHUSI TPYIIIIOBBIX M HHIUBUIYATbHBIX KOHCYJIBTAIINH,

- y4yeOHble ayJIUTOPUHM Ui TPOBENCHUS TEKYIIero KOHTPOJIA M MPOMEXKYTOYHOU
aTTeCTalllH;

-IIOMEIIEHHUS JIsl CAMOCTOSITEIbHOM paboThI;

-IIOMEIICHUS JJIs XpaHEHUsT U NPOPUIAKTUYECKOTO OOCTYKUBAHUS TEXHHUYECKUX
CpeICTB O0yUeHUSI.

[TomemeHust AJIT CaMOCTOSITENILHON paOOThI OOYYArOIIMXCSl OCHAIICHBI KOMITBIOTEPHOMN
TEXHUKOW C BO3MOXKHOCTBIO MOAKIIOUEHUs K ceTu «MHTepHeT» U obecrneyeHHeM JOCTyna B
AJIEKTPOHHYIO WH(OPMALIMOHHO-00Pa30BATEIBLHYIO CPEAY OpTaHHU3AIIHH.

Yucno mocaoyHbIX MECT B JICKIIMOHHON ayAUTOpUHU OoJiblie JIMOO paBHO CHUCOYHOMY
COCTaBy TNOTOKAa, a B ayAUTOPUHU ISl MPAKTUYECKUX 3aHATUM (CEMHUHAPOB)— CIUCOYHOMY
COCTaBY T'PYIIIbI 00YYaOIIHXCS.

e (¢ona OubIMOTEKH,
® KOMIIbIOTEpHAs TEXHUKA C JOCTYIOM K BBIUMCIUTEILHOMY THOpUIHOMY Kiactepy SAplY.

ABTOp(BI) :
Crapmmii npenogaBartesib
Kadeapbl KOMIIBIOTEPHBIX CETEH, K.(].-M.H. C.B. Anemun



IIpniaoxenne Nel k paboueil nporpaMMe AUCHHUIIMHBI
«HHTeJIeKTYAJbHBIA AHAJIN3 TaHHBIX)
DoH/I OLICHOYHBIX CPEACTB
AJIs1 IPOBe/IeHUs TeKylleil U MPOMeKYTOUYHOI aTTecTAlMHU CTY/IEeHTOB
10 JMCHUILINHE

1. TunoBbIe KOHTPOJILHBbIE 32/IaHUSI HJIH HHbIE MAaTEePHUAJIbl, HE00X0IUMBbIE /1JIsl OLlEHKH
3HAHMI, YMEHHUI1, HABBIKOB U (MJIH) ONBITA AeATEJbHOCTH, XapAKTEPU3YIOIIMX 3TANbI
(popmupoBanus KomneTeH Ul

1.1. KonTpoJibHbBIe 3a1aHiS ¥ HHbIEe MaTepPHAJIbl, HCIIOJIb3yeMble B Ipolecce TeKylen
arrecTanuu

TunoBble 3a/1aHUS 1S MPAKTUYECKUX 3aHATHI

e AHanu3 OJHOTO M3 MONYJIAPHBIX HAOOPOB AaHHBIX (HA BBIOOpP CTYyJEHTA) C
noMouiblo Habopa BbIOMpaeMbIX CTYAEHTOM (C TIOMOILBIO 3HAHMM,
IIOJIYYEHHBIX paHee Ha Kypce «CTaTUCTUYECKME METO/Ibl aHAIN3a JTaHHBIX))
CTaTUCTUYECKUX METOJO0B, IPEJCTaBICHUE pE3yJbTaTOB aHanmu3a (B T.U.
rpadudeckoe).

e Bribop Hambonee moaxonsuiero nakera u3 3epkana maketoB CRAN mis
peleHus OJHOW W3 3a/Ja4 MHOTOMEPHOIO aHaiu3a Ha OCHOBE HW3YYCHUS
JOKYMEHTAIUH.

e [locTpoenue nepeBa pelieHuit ¢ ToMouIb0 R, ero uHTEpIpeTarus.

e AHanu3 OJTHOTO M3 MONYJIAPHBIX HAOOPOB TEKCTOBBIX JAHHBIX CPEACTBAMHU
R, popmupoBanue pekoMeH1alnii Ha UX OCHOBE.

o ®dopmupoBaHue oTu€ra cpeactBaMu R B dopmare .pdf mo pesynbraTam
aBTOMATHYECKOTO aHaJIn3a JaHHBIX

Hrtorosoe 3aganue no Kypey

BbiOpate gocTynHbI  HaOOp JaHHBIX (YMCIIOBOM, TEKCTOBBIM —WJIU
CMENIaHHbIN), MPOAHAIU3UPOBATH €ro C NOMOUIbI0 R, pe3ynapTaT aHamuza
opopMUTh B BHJAE€ PEKOMEHJATENbHOM CHCTEMbl WJIM  aBTOMATHYECKH
dbopmupytomeroca ortuéra. Ilpu stom cucrema dopmupoBaHus OTUETA JODKHA
OTCJIEKHUBATh COOCTBEHHYIO aKTyaJbHOCTb U HE MPEIOCTaBIATh HEIOCTOBEPHYIO
nHpopMaruio.



2. Ilepevyenb KOMIETEHIUI, 3TaNbI HX ()OPMHUPOBAHUS, ONIMCAHUE NTOKA3ATeJIel U
KpHUTepHeB OLICHUBAHUS KOMIIETEHIMI HA Pa3/IMYHBIX dTanax ux (popMUpOBaHUs,
ONMCaHUe IIKAJIbl OCHUBAHUSA

2.1. llIxaua oneHuBaHus cGOPMHUPOBAHHOCTH KOMIIETEHIMI M ee ONIUCAHHE

OnenuBanue ypoBHS C(HOPMUPOBAHHOCTH KOMIIETEHIIMA B TPOLIECCE OCBOCHHS
JACIUIUIMHBI OCYILIECTBIISIETCA MO CIEAYIONIEH TPEXyPOBHEBOM IIKaJIE:

Ilopoczosyiii yposens - IpeoaracT OTPAKEHUE TEX OKUAAEMBIX PE3YyIbTaTOB, KOTOPHIE
OTpeeNAloT MUHUMAJIbHBIA HaOOp 3HAHUW U (WIM) YMEHHH M (MJIM) HaBBIKOB, MOJYYEHHBIX
CTY/ICHTOM B pe3yJIbTaTe OCBOCHUS AUCUUILTUHBL. II0pOroBelil ypoBeHb sBIseTCS 0053aTEIbHBIM
YPOBHEM JJIsl CTYJIEHTa K MOMEHTY 3aBEpLICHHS] UM OCBOCHMSI JAaHHOW JUCIMUILTUHBIL.

IIpoosunymulii yposens - IpenonaraeT CnocoOHOCTh CTYJEHTa HCIOJIb30BaTh 3HAHUS,
YMEHHUSI, HABBIKK U (WJIM) OMBIT JEATEIbHOCTH, MOJTYUYEHHbIE NP OCBOCHUU TUCIMILIUHBIL, TS
perieHus npopeccuoHanbHbIX 3a1a4. [IpoABUHYTHIN ypOBEHb MPEBOCXOAUT MOPOTOBBIH YPOBEHB
10 HECKOJIBKUM CYIIIECTBEHHBIM IIPU3HAKAM.

Buvicokuii  ypogens - ipeAnonaraeT CnocoOHOCTh CTYJEHTa HCIOJIb30BaTh IOTEHIUAI
MHTETPUPOBAHHBIX 3HAHUM, YMEHUI, HABBIKOB U (MJIM) OMbITA JIEATEIBHOCTH, MMOJIYYECHHBIX MPH
OCBOCHHMU JUCIHMIUIMHBI, JUIi TBOPYECKOI'O pEHICHUS MNpo(ecCHOHAIbHBIX 3a1ad |
CaMOCTOSITEJTLHOTO TOMCKAa HOBBIX IOAXOJOB B HUX pEIIEHUH IyTeM KOMOWMHHUPOBAHUS H
UCITIOJIb30BaHUSI M3BECTHBIX CIIOCOOOB pEIIEHUs MPUMEHHUTENbHO K KOHKPETHBIM YCJIOBHUSIM.
Bricokuil ypoBeHb ITPEBOCXOIUT MOPOTOBBIN YPOBEHD 10 BCEM CYIIECTBEHHBIM IPU3HAKAM.



2.2. Hepeqeﬂb KOMHeTeHHHﬁ, ITanbl UX (1)0pMI/Ip0BaHI/Iﬂ, ONnHUCcaHHeE MoKAa3aTeeH u KPUTEPUEB ONCHUBAHUA KOMIIeTEHIIMH Ha PA3JIHYHBIX

Tanax ux ¢GopMupoBaHus

Jranbl IIkana u KpUTEPUH OLEHMBAHUA KOMIIETEHUH
Kon opMHu- HA pPa3IM4YHbIX ITANIaX UX (pOPMHUPOBAHUS
dopma (bop IMoka3zaTenu P (bopmup
KOMIIe- poBaHus
KOHTPOJIsAA OLICHUBAHMS "
TEeHIUH (Ne Tembl IToporossii N .
ITIponBUHYTHIN YPOBEHD Bbicoknii ypoBeHB
(pa3aea) YPOBEHb
OobmenpodeccnoHaNbHbIE KOMIIETCHIIMA
3HaHue OCHOBBI 3HaTh OCHOBHBIE 3Hathb IIPOJIBUHYTHIE
3HAaTh: aApXUTEKTYPBI napajuienbHble napajuiejbHble aITOPUTMBbI
—  apXUTEKTypy napajuIeIbHbIX IrOpUTMBl  pabOTHI paboTel A peleHus
HapajuIeIbHBIX CHCTEM. JUIS pelieHus IIPAKTUYECKUX 3ajad.
BBIUHCIUTEIbHBIX MIPAKTHYECKUX 3ajau.
CHUCTEM; YMeHue BBAEHATH B Ymetp IIPAKTUYECKH
Ymerts: porpaMmme Bnaners peumars 3aJ1a4n
— pa3buBatb HE3aBUCHMBbIE IIPOJABUHYTHIMU YHUCJIEHHOTO XapaKTepa C
porpamm Ha | MPOLECCHI cpelcTBaMu pabOThI HCIIOJIb30BaHUEM
CamocrosiTenbHast porpammy P ped pab
HE3aBUCHMBIE JUTsl TEXHOJIOTUI aJIeKBaTHBIX CPEICTB
pabora o
OIlK-2 asnenam 2-6 1-6 IIPOLIECCHI ; Brmagers  ocHOBamm [apajuIeIbHOTO NapajjIeIbHbIX
I?:aqu ' Bnagets HaBblkaMu: | paboOThI c IIPOrPaMMHUPOBAHHUSA BBIYHCIICHUI.
’ — pa3paboTku HCIIOJIb30BAaHUEM OpenMP, MPI u
[IporpaMm C | TEXHOIOTUHU CUDA. Biagers 1poaBHHYTBIMHU
HCIOJIb30BAaHUEM | MapaJuIeIbHOTO cpeacTBamMu  palboThl JUis
TEXHOJIOTUH IIPOrPaMMHUPOBAHHUS COBMECTHOT'O
MMapAILIEIIBHOTO OpenMP, MPI wu HCTIOIB30BAHUS
nporpammupoBad | CUDA TEXHOJIOTUI
uss OpenMP, MPI [apaJuIeIbHOTO
u CUDA. [IpOrpaMMUpPOBAHUSA

OpenMP, MPI u CUDA.

IIpodeccuonanbHbIe KOMIIETEHIIUH

IK-1

CamocrosgrenpHas

1-5

3HaTh:

bazoBrie 3HaHUA H

HpO,Z[BI/IHYTLIe 3HaHUA U

[IponBunyThIE

3HaHHUA u




pabota
pazaenam 2-5.
3auer.

10

— obmactu
MIPUMEHUMOCTH
napauieIbHbIX
BBIUMCIICHHI;
YMeTh:

— UHTEPIPETUPOBATH
MOJIyYEHHBIC
pe3ybTaTHI
BBIYHCIICHMUI;
Bnaners HaBBIKAMU:
— 00paboTKu
MOJTYYEHHBIX
BBIYUCIICHUM JIJISI
dbopMHUpOBaHUS
COOTBETCTBYIOIINX
BBIBOZIOB 00

3¢ EeKTUBHOCTH
MIPUMEHSEMBIX
napauieIbHbIX
BBIYHCJICHHI

MMOHUMAaHHE
MIPUMEHUMOCTH
napajuieIbHbIX
BBIYMCIICHHI

bazoBoe
WHTEPIPETUPOBATH
pe3yabTaThl
MOJTYYCHHBIX
BBIYMCIICHHUIA.

yMeHue

Bnanenne 06a30BLIMH

HaBBIKAMH
o0paboTke
BBIYUCIICHUN

110

MMOHUMAaHHE
MIPUMEHUMOCTH
napajuieIbHbIX
BBIYHCIICHHI

[IponBuHYTBIE  yMEHUS
UHTEPIPETUPOBATH
pe3ynbTaThl
MOJTYYCHHBIX
BBIYHCIICHHH.

Bnanenue

MIPOJBUHY THIMH
HaBBIKAMH TI0 00paboTKe
BBIYMCIICHUMN

[IOHUMaHUE IPUMEHHUMOCTHU
MapaJUIEIbHBIX  BBIYUCICHUN
B Pa3NIMYHBIX cepax HAYKH U
IIPOU3BOJICTBA

[IponBunyTHIE YMEHHUS
WHTEPIPETUPOBATH
pe3yNbTaThl MOJTy4YEHHBIX
BBIYHCIICHU.

Biagenne  npoaBUHYTBIMU
HaBBIKAMH 10 00OpaboTKe
BBIYMCIICHHUI




3. MeToanyeckHe peKOMeHAAIMH NPENoaBaTe/II0 110 npoueaype OeHUBAHUA 3HAHMIA,
YMEHHUI, HABBIKOB U (MJIH) ONBITA AeATeIbHOCTH, XapaKTePU3YyOLIHX ITANbI

(opmMupoBanus KOMIETEHIMH

HGHBIO nmpoucaypsl OUCHUBAHUA ABJIACTCA ONPCACICHUE CTCIICHHU OBJIAICHUA CTYACHTOM
OKUIAEMBIMU pe3yJbTaTaMu OOy4YeHHs (3HAHUSMH, YMEHUSMHU, HABBIKAMU W (WJIH) OMBITOM
JIeATEITLHOCTH).

[Tpouienypa oleHHMBAaHUS CTETEHU OBJAJCHHUS CTYJACHTOM OXKHUIAEMBIMU PE3yJIbTaTaMu
OOyYeHHUsT OCYIIECTBIISICTCS C IOMOIIBI0 METOJWYCCKUX MaTepUaJIOB, IPEJICTABICHHBIX B
paznene «TumoBble KOHTPOJBHBIC 3aJaHUS UM WHBIE MaTepuajbl, HEOOXOAUMBIE ISl OIICHKU
3HaHWW, YMEHUH, HaABBIKOB M (WJIM) ONbITA JAESITEIbHOCTH, XapaKTEPHU3YIOIIMUX ITallbl
(bopMUPOBaHUS KOMIIETSHIIHID

3.1 Kputepum olleHUBAHMSA CTeNleHH OBJIAJICHUS] 3HAHUSIMU, YMEHUSAMH, HABBIKAMM U
(MJIH) ONBITOM J1eSITEJIbHOCTH, ONIpee/IsiiolHe YPOBHU ¢(pOPMUPOBAHHOCTH KOMIIETEHIM I

[ToporoBslif ypoBeHb (0011I1E XapaKTEPUCTUKH ):

BJIaJICHHE OCHOBHBIM 00bEMOM 3HAHHH 10 pOrpaMMe JUCLUIUINHBL;

3HAHHE OCHOBHOM TEPMHUHOJOTMM JaHHOW OOJNacTH 3HAHWUH, CTHIIMCTHYECKH
IrpaMOTHOE, JIOTMYECKH MPaBWJIBHOE W3JI0XKEHHE OTBETa Ha BOIPOCHl 0e3
CYILIECTBEHHBIX OIINOOK;

BIIQJICHUE HWHCTPYMEHTAPUEM JHMCLMIUIMHBI, yYMEHHE €ro MCIOJIb30BaThb B
peLIeHUH CTaHJAPTHBIX (TUIIOBBIX) 3a7ay;

CHOCOOHOCTh CaMOCTOSATENBHO MPUMEHATh THUIIOBBIE PEIICHUS B paMKax paboueit
IIPOrpamMMbl TACIHTLINHBI;

YCBOEHHE OCHOBHOM JIUTEpaTypbl, pPEKOMEHIOBAaHHON paboueil mnporpammoi
JMCLUTIIINHBI,

3HaHHe 0a30BbIX TEOPHH, KOHIENIMA U HalmpaBIeHUH IO H3ydyaeMoi
JUCLUIUINHE;

caMocTOsiITeNIbHAs paboTa Ha NPAKTHUYECKUX U JAOOpPaTOPHBIX 3aHATHUSAX,
NEPUOIUYECKOE Y4YacTUE B TPYMIMOBBIX OOCYXAEHUSX, NOCTaTOYHBIH YpPOBEHb
KYJIbTYPbI UCTIOJIHEHUS 3a1aHUM.

[TponBUHYTHIN ypOBEHB (00IIHE XapaKTEPUCTHKH):

JIOCTAaTOYHO TOJIHbIE M CUCTEMAaTH3UPOBAHHBIC 3HAHUSA B 00BEME MPOrpaMMbI
JCLUTIIINHBI;

UCTIONIb30BaHUE  OCHOBHOM  TEpMHUHOJIOTMM  JaHHOM  o0nacTH  3HaHMH,
CTWIMCTUYECKH TPaMOTHOE, JIOTMYECKU IPABWIBHOE U3JI0KEHHE OTBETa Ha
BOIIPOCBHI, YMEHHUE A€JIaTh BBIBOBI;

BIIQJICHUE HWHCTPYMEHTAPUEM JMCLMIUIMHBI, YMEHUE €ro MCIOJIb30BaTh B
pelieHny yuyeOHbIX U Tpo(decCHOHAIBHBIX 3aa4;

CHOCOOHOCTh CaMOCTOATENBHO pelaTh CIOXKHBIE 3a/1a4uM (MpoOJIeMbl) B paMKax
paboueii MporpaMMbl TUCHUILINHBI,

YCBOEGHHME OCHOBHOW W JONOJHUTENBHOW JIUTEPATYPBl, PEKOMEHIOBAaHHOMN
paboueii mMporpaMMoil TUCITUTUIUHEI;

YMEHHE OpPUEHTUPOBATHCS B 0A30BBIX TEOPHSX, KOHLENIUAX U HAIPABICHUAX 110
M3y4aeMOH IUCUUIUIMHE U AaBaTh UM CPABHUTEIBHYIO OLIEHKY;

caMocCTOsITeNIbHas paboTa Ha MPAKTUYECKUX U JJAOOPATOPHBIX 3aHATHUAX, YHacTHE
B IPYMIOBBIX 00CYK/IEHUAX, BBICOKHI YPOBEHDb KyJIbTYPbl HCIIOJTHEHUS 3a/1aHUH.

Bricokwuii ypoBeHb (001I1e XapaKTePUCTUKH ):

CHUCTEMAaTU3UPOBAHHbIC, TINyOOKHE U TIOJIHbIE 3HAaHUA 110 BCEM pazjeliaM
JTMCIUATUIMHEIL



® TOYHOE HCIOJb30BAHUE TEPMUHOJIOIMU JJAHHON 001aCTH 3HAHUM, CTUIINCTHYECKU
IPaMOTHOE, JIOTUYECKU IPABUIBHOE H3JI0KCHUE OTBETAa HA BOIIPOCHI, YMEHHE
JienaTb 0OOCHOBAaHHbBIE BBIBOJIBI;

e (Oe3ympeyHOe BIAJCHUE MHCTPYMEHTapueM JUCHMIUIMHBI, yMEHHE €ro
MCIIOJIb30BaTh B IOCTAHOBKE M PEIICHUH HAYyYHBIX U MPOPECCHOHANBHBIX 3a/1a4;

e CHOCOOHOCTh CAMOCTOSITEIBHO M TBOPYECKM pelaTh CIIOXKHBIE —3aJauu
(mpo6iemsbl) B paMKax pabodei mporpaMMbl TUCIUIUTHHBL,

e [IOJIHOE M TJIyOOKOE€ YCBOEGHHWE OCHOBHOM M JIOTOJIHUTENBHOM JIMTEpaTyphl,
pPEeKOMEH1I0BaHHOH paboueil mporpaMMoi JUCHUIUINHBL

® yYMEHHME OPHUEHTHUPOBATHCS B OCHOBHBIX TEOPHUAX, KOHILEMIUAX W HAIPABICHUAX
10 U3y4aeMOM AUCLHIIIMHE U JaBaTh UM KPUTUYECKYIO OLIEHKY;

e aKTUBHAas caMOCTOSTENbHasl padoTa Ha MPAKTUYECKUX U TaOOPATOPHBIX 3aHATHSIX,
TBOPUYECKOE y4acTUE€ B I'PYIIOBBIX OOCYXKIEHUSX, BHICOKHI ypOBEHb KYJIbTYpPHI
UCIIOJIHCHHUS 3aJaHUM.

3.2 Onucanue npoueaypbl BbICTABJIECHUS OLlEHKH

B 3aBucumoctu oT ypoBHSI CHOPMHUPOBAHHOCTH KAXKJIOW KOMIIETEHIIMH 1O OKOHYAHUU
OCBOCHHUSI JTUCIHUIUIMHBI ~CTYIEHTY BBICTABISICTCS OICHKAa. Bua omeHku («3a4TeHo»,
«HE3auTEHOY») ompeensercs pabodeld mporpaMMOil TUCIUIUIMHBI B COOTBETCTBUU C YUEOHBIM
TUTAHOM.

OueHka «3ayeT» BBICTaBISETCS CTYACHTY, Y KOTOPOrO KaxKJIas KOMIIETEHIUs
(TOTHOCTHIO UK YACTUYHO (popMUpyeMasi JaHHOW TUCIMILIMHON) chOPMHUpPOBAHA HE HIDKE, UeM
Ha MTOPOrOBOM YPOBHE.

OlLleHKa «HE3a4TEeHO» BBICTABIISICTCS CTYACHTY, Y KOTOPOTO XOTsI ObI OJJHA KOMIIETEHITUS
(TIOTHOCTBIO MJIM YAaCTUYHO (hopMUpyeMasi TaHHOW TUCIHUILTHHON) chopMHUpOBaHa HIDKE, YeM Ha
MIOPOTOBOM YPOBHE.



IIpniaoxenne Ne2 k paboueil nporpaMMe AUCHHUIIMHBI
«ITapanienbHoe NPOrpaMMHIpPOBaHUE»

MeToauuyecKue YKazaHud AJadA CTYACHTOB IO 0CBOCHHUIO TUCHUIIJIUMHDBI

OcHOBHOM (opMOH M3IOKEHHUS yuyeOHOro maTtepuaia mo nucturuiuHe «llapamnensHoe
MPOrpaMMHUPOBAHUE» SBIISIFOTCS JICKIMU U MPAKTUUYECKUE 3aHATHS. DTO CBA3aHO C TEM, YTO B
OCHOBE YHMTAaEMOT0 Kypca JISKUT OCOOBI MaTeMaTHYECKWH ammapar, ¢ MOMOIIBI KOTOPOTO
peliaiTcs TOBOJIBHO CIIOXKHBIE U TpoMO3JkHe 3aaud. [1o GONBIIMHCTBY TeM MPeayCMOTPEHBI
MPAKTUYCCKUC 3aHATHUSA, HA KOTOPBIX MPOUCXOJUT 3aKPCIIICHUE JICKIMOHHOTO MaTC€puaia nmyTeM
NPUMEHEHUsS €ero K KOHKPETHBIM 3ajJadyaM © OTpabdOTKa MPaKTHYECKUX HAaBBIKOB
MIPOTrpaMMHUPOBAHUS.

bonpuioe BHMMaHWE MAOMKHO OBITh YAENEHO BBHITIOJHEHHIO JOMAallHed paloTel. B
KayecTBEe 3a/laHui JJIsl CaMOCTOSITENIbHOM paboThl JOMa CTyACHTaM IpeJulararoTcsl 3aaayi,
aHAJIOTUYHBIE Pa300paHHBIM Ha JIEKIUSIX M MPAKTUYECKUX 3aHIATUAX WIM HEMHOTO Oojee
CJIOKHBIC, KOTOPBIC SABJIAIOTCA PE3YJIbTATOM 06T)eJII/IHeHI/I$[ HECKOJBKHUX 0a30BBIX 3a1a4.

Jlnst mpoBepKM M KOHTPOJS YCBOEHHS TEOPETHYECKOro Marepuana, MPHOOPETeHHBIX
MPAKTUYCCKUX HABBIKOB pa6OTBI B TCUCHHC 06y‘-IeHI/I$I IMPOBOAATCA MCPOIIPUATHA TeKymefI
aTTeCTaIliu B BUJEC CAMOCTOSTEIBHBIX PaOOT.

B KOHIEC U3YYCHUSA JUCHUIIIMHBI CTYACHTBI CAAOT 3a4CT. 3adeT BRICTABIAETCS IO HTOTaM
BBITIOJTHEHHSI CAMOCTOSTENBHBIX 3a/IaHUN U KPaTKOTO coOeceJ0BaHMUs 110 €T0 Pe3yIbTaTaM.

OcBONTH BOIPOCHI, M3JIaraeémMble B Mpouecce U3ydeHus AuciUIuMHbL «llapamnensHoe
MPOrpaMMHUPOBAHUE» CAMOCTOSTENIBHO CTYAEHTY JOCTaTOYHO CJI0KHO. ITO CBS3aHO CO
CIIO)KHOCTBIO M3y4aeMoro marepHuaia, TpeOOBaHHMSIM K TEXHHYECKOMY OCHALICHHIO Kypca H
OonpmM oOBEMOM Marepuana Kypca. [lodToMy mocelieHne BceX AayIUTOPHBIX 3aHITHIA
SBIIIETCS. COBEPIIEHHO HEOOXOMUMBIM. be3 YMNOpHBIX M PEryispHBbIX 3aHITUA B TEUCHHE
CEMECTpPa, B TOM YHCIIE CAMOCTOSATENBHBIX, CIAaTh 3a4ET IO MUTOraM HU3Yy4YEHUs IUCLUIUIUHBI
CTYJIEHTY JOCTaTOYHO CJIIOKHO.

Y4eOHo-MeTOoAMYECKOE 00ecIeYeHHe CAMOCTOATEIbHON padoThl CTYIEHTOB 10 TUCIHHUILIMHE

Jnis  camocTosTeNnbHONH pPabOTBl OCOOCHHO PEKOMEHAYETCS HCHOIb30BaTh Y4eOHYIO
JTUTEPATypy.

Take qa mopbopa y4yeOHOW IUTepaTypbl PEKOMEHIYETCS HCHOJIb30BATh IIUPOKHIMA
CTIEKTP HHTEPHET-PECYPCOB:

1. DnekTpoHHO-OMONMMOTEYHAass cUcTeMa «YHHUBEpcUTeTckass Oubnuoreka online»
(www.biblioclub.ru ) - osnekTponHas OubOIMOTEKa, obecreunBaronas JOCTYN K Haubosee
BOCTpeOOBaHHBIM MaTepHajIaM-IIepPBOMCTOUHUKAM, Y4eOHOH, HaydHOW U XyH0KECTBEHHOH
JUTEPATYPE BEAYIINX U3IATEIBCTB (*peructparus B JJIEKTPOHHON OMOJIMOTEKE — TOJIBKO B CETH
yHuBepcureta. [locne perucrpanuu padora ¢ cMCTeMON BO3MOXKHA C JIFOOOH TOYKH JOCTyHa B
Internet.).

2. Nudopmanmonnas cucrema "EquHoe okHO JocTyma K 0OpazoBaTelIbHBIM pecypcam”
(http://window.edu.ru/library).

Ilenpto  co3manust uHGpOpMAMOHHOM  cuctembl "EnmHoe OKHO — JocTyma K
obpazoBarenbHbiM pecypcam" (MC "Emmnoe oxHo ") siBisieTcs oOecrieueHWe CBOOOTHOTO
JIOCTYTIa K MHTErPaJbHOMY KaTajory oOpa3oBaTelbHbIX MHTEPHET-PECYPCOB U K AJIEKTPOHHOMH
OoubnnoTeKe Yy4yeOHO-METOJUYECKHX MaTepuanoB s oOmero U npodeccuoHaIbHOTO
o0pa3oBaHMsI.

Jns camocTosiTeIbHOTO TOa00pa JHTepaTypbl B Oubmmoreke SApl'Y pexomeHmayeTcs
UCIIOJIb30BaTh:

1. Jluuneii  kabunaeT (http:/lib.uniyar.ac.ru/opac/bk login.php) maeT BO3MOXHOCTH
NoJy4YeHus: on-line JocTymna K CIUCKY BBIJAHHOM B aBTOMAaTU3UPOBAHHOM PEKUME JIUTEPATYPHI,
IPOCMOTpa ¥ KOMTUPOBAHUS AIIEKTPOHHBIX BEPCHI M3IaHUI COTPYTHHUKOB YHHBEpcHTETa (yued.
METO/. MOCOOUsI, TEKCTHI JIEKUUH U T.71.) s paboTel B «JInd4HOM KabUHETe» HE0OX0AUMO 3aiTH


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

Ha caifr Hayunoii 6ubnuorexku SApl'Y ¢ mo6oit Touku, umeromeil 1octym B Internet, B myHKT
MEHIO «OJIEKTPOHHBII KaTajor», TMPOWTH NPOLEAypy aBTOPH3aLUHU, BHIOpAB BKIAAKY
«ABTOpHU3AIMS», U 3aMIOJHUTD MPECTABICHHBIE OIS HH()OPMAIHH.

2. DnexTpoHHas 6ubanoTeka yueOHbIX MaTepuaiioB SApl'yY

(http://www lib.uniyar.ac.ru/opac/bk cat find.php) coxepxur O6onee 2500 mOTHBIX
TEKCTOB Y4YeOHbIX M Yy4eOHO-METOJIMYECKUX MaTepuajoB IO OCHOBHBIM H3Yy4aeMbIM
JUCLMIUIMHAM, W3JaHHBIX B YyHHBepcurere. JIOCTym B CeTH YHHUBEpPCHUTETa, JMOO IO
JIOTUHY/TIapOJTIO.

3. DnektpoHHas kapToTeka « KHUrooOecneueHHOCTbY

(http://www.lib.uniyar.ac.ru/opac/bk_bookreq find.php) packpsiBaeT yueOHBIN ¢OHI
Hay4yHoil OmOimnoteku Spl'Y, mnpenocTaBiseT oNepaTHBHYI0 HH(GOPMAIMIO O COCTOSHUHU
KHUT000€CTIeYeHHOCTH TUCIUIUIMH OCHOBHOW U JOTIOJIHUTENBHON JTUTEPAaTypOi, a TakkKe LUKIIa
JUCLHUIUIMH M CHelHaTbHOCTEH. DIIeKTpOHHAas KapToTeka « KHUroobecrneueHHOCThY JOCTYIHA B
CeTH yHUBEpcUTeTa 1 uepe3 JInuHbIi KaOUHET.


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