MMWHOBPHAYKH POCCHUHA
Apocaasckuii rocygapcerBeHnblii yausepeurer uM. ILI. lemunosa

Kadenpa KoMIbIOTEpHBIX CETEi

YTBEPXIAIO

I[}(aH Jg)aKym,TeTa BT
FSeeee 1 10. Yanblii

« 23 6 was 2023 .

PaGouyas nporpaMma JUCUMIJIMHBI
«HTEnNneKTyanbHbIi aHATU3 JaHHBIX)»

HamnpagJjieHne moaroToBKu
01.03.02 IlpukiamHas MaTemMaTuka 1 nHGOPMATHKA

HanpasJiienHocTh (Mpo¢puiin)
«IIporpammupoBaHu€e U TEXHOJIOIMH UCKYCCTBEHHOI'O MHTEIIJIEKTa

Kpaimpukanus BbIIyCKHHKA
bakanasp

®opma o0ydeHHs

OuHas

[Iporpamma paccmoTpeHaHa [Tporpamma onobpena HMK
3aceaHuM Kadeapbl ¢dakynbrera UBT

ot 17 anpens 2023 r., npoTokoi Ne 6 ot

npoTokos Ne 8 28 anpenst 2023 .

Apocnasib



1. [lesiu ocBOEHUST TUCHMILIMHBI

[lenp MUCUMIUIMHBI — II03HAKOMUTb C COBPEMEHHBIMH HMHCTPYMEHTAMM AaHAJIMA3a
JaHHBIX. JMCIUIUIMHA MpeaIoaraeT, YTo ¢ CaMUMH METOJIaMH aHaIn3a JaHHBIX 00yJaroIuics
y’K€ 3HAaKOM (yCHEIIHO OCBOWJ Kypc «CTaTHCTUYECKHME METOJbl aHalIM3a JIAHHBIX» WIH €ro
a”ainor). Taxke mnpenmnonaraercs 3HAKOMCTBO OOydaromIerocs €, Kak MHHHMYM, OCHOBaMH
IIPOrpaMMHUPOBAHUS.

JuctmiuimHa «HTeIeKTyanbHbIH aHAU3 JaHHBIX» OTHOCUTCS K BapUaTHBHOW YacTH
OII 6akanaBpuara.

2. MecTo nucuuiidibl B cTpykrype OIl 6akaiaBpuara

Jucuunnmnza «HTenneKkTyanbHblid aHAJIN3 JAaHHBIX» OTHOCHUTCS K BapUaTUBHOM 4acTH
(mucuummna o Beidopy) Ol H6akanaBpuara.

Jlis  OcBOEHUWSI JaHHOW JUCHUIUIMHON CTYIEHTHI JOJDKHBI 00JIaaTh 3HAHHSIMH 110
MaTeMaThke U WH(OpMAaTHKe, B T.4.. OCHOBBHI MporpammupoBaHusi Ha si3bikax C w/mmm C++,
QITOPUTMOB H CTPYKTYp IaHHBIX, anreOpe, reomerpuu, TuddepeHIATbHEIM YPaBHCHHISIMH,
YpPaBHEHUSIM B YACTHBIX IMPOM3BOJHBIX K YHUCICHHBIM METOAAM; a TaKXe NpPOSABIATh
HaCTONYMBOCTD, 1IEJIEYCTPEMIIEHHOCTh U MHUIIMATHUBY B MPOIECCe OOYyUCHHUS.

3. Ilnanupyemble pe3yJabTaTbl O0y4YeHMsl MO0 JAUCHMILIMHE, COOTHECEHHbIe C
IIaHMpyeMbIMH pe3yabTaTtamu ocBoenust OIl 6axanaBpuara

IIponiecc u3ydyeHus AUCUUILIMHBI HAapaBjieH Ha (OPMHUPOBAHUE CIETYIOLIUX 3JIEMEHTOB
komnereHmit B coorBerctBur ¢ ®I'OC BO, OIl BO u npuoOperenust cienyromux 3HAHUH,
YMEHUH, HaBBIKOB U (WJIM) ONBbITA IS TEIbHOCTH:

®opmupyemMasi KOMIIETEHIUS HNHpukaTop 10CTHKEHUSA Ilepeuennb
(xoa u hopMyTHPOBKA) KOMIeTeHIIN U IUVIAHMPYEMBIX Pe3yJbTATOB
(xox u popMyJIPOBKA) o0yueHust

IIpodeccnonanbHbIe KOMIIETEHIIUH

[TK-2 Cnoco6en k paspabotke u [[IK — 2.2 Brasets HaBbIKamu 3HaTh:
MPUMECHCHUIO AJITOPUTMHUYICCKHUX U [IPOBCIACHHUA MATCMaTH4YCCKOI'O
POrpaMMHBIX PEIIEHHIT B MOJIETUPOBAHUS (PU3UYECKUX

00JIaCTH CHCTEMHOTO [POLECCOB C UCIIOJB30BAHUEM
IPUKJIHOTO POrPAMMHOTO CYILIECTBYIOLINX U Pa3pabOTaHHbIX
00eCTIEYEH s, B TOM YHCIIE [POrPaMMHBIX KOMILIEKCOB

MCTOAbI MAIIIMHHOT'O 06y‘IeHI/IH
— 00JaCTH MPUMEHHUMOCTH
napauIeNbHbIX BEIYUCICHUN;
YMers:

— UHTEPIPETUPOBATH

pe3yabTaThl HOTYYEHHBIX
BBIYMCJICHHI;

Brnaners HaBbIKaMu:
—00pabOTKH  MOJYYEHHBIX
BBIYUCIICHUH st
dbopMupoBaHUs
COOTBETCTBYIOIIIUX BBIBOJIOB
00 3¢ deKTUBHOCTH
IPUMEHSIEMBIX
napajJieIbHbIX BHIYHUCICHUH.

4. O0beM, CTPYKTYpPA H cO/iepKaHue JUCIIHIIHHBI
OO6m1ast Tpy10€MKOCTh TMCIUIIIMHBI cOcTaBiseT 3 3a4. ef., 108 akan. gac.



o Buabl yueOHbIX 3aHATHH, @DopMbI TEKYLIET0
No TembI (pasaesnr) 5 | BKJIIOYASI CAMOCTOATEIHHYO KOHTPOJIA
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1 |BBenenue 7] 3 6 2
S3BIK TpOrpaMMUpPOBaHUS
R xak yHuBepcabHbIi
2 YHHBCP 713 6 2
WHCTPYMEHT aHaJIn3a
JAHHBIX
IIpumenenne R miist
3 [Knaccuueckux 3anad 713 6 2
CTATUCTUYECKOTO aHaJIN3a
4 [Ipumenenue R s 3agau 713 5 5
MalIMHHOTO 00yUeHus
IIpumenenne R miist
co3JaHus
€KOMEH/IaTeIbHBIX
5 |P A 7] 3 6 2
CHUCTEM U CUCTEM
MOAIEPKKH IPUHSITHS
penieHui.
ABTOMAaTH3aIusa
PYTHHHBIX 337124
6 |00pabOTKHU NaHHBIX C 7] 3 6 4
noMoImeo R.
DopMUPOBAHHUE OTYETOB
Bcero 3a 7 cemecTp 18 36 | 4 14 |3auer
Bcero 18 36| 4 14
Conep:xanue pa3aesioB IMCUUILIHHBI:
Pasznen 1. Bsenmenue. IlporpamMMHBIE HHCTPYMEHTHI MHTEJUICKTYAJIBHOTO AaHAU3a
JTaHHBIX. Buapl TporpaMMHBIX HHCTPYMEHTOB. BBIOOp HCMOIB3yeMOro MpOrpPaMMHOTO

HHCTPYMCHTA. COBMECTHMOCTD HCIOJIb3YCMBbIX (I)OpMaTOB JaHHBIX MCXKAY HTpOrpaMMHBIMU

MHCTPYMEHTAMHU.

Pazmen 2. SI3pIk mporpammmupoBaHuss R Kak yHWBEpCalbHBI HHCTPYMEHT aHaln3a
nansbIX. [Ipocreiimue ciienapun padotsl ¢ R. OOpaboTka YMCI0BOM M TEKCTOBOW MH(OPMAIIHH.
3epkano maketoB CRAN. Menemxep nakeroB Packrat. Pasnmuunbie crmocoObl mpeacTaBiIeHHS

uHpopMaluu.

Pa3;[en 3. HpI/IMeHCHI/IC R JJId  KIAaCCHYCCKHUX 3aJad CTaTUCTHYCCKOI'O aHaju3a.
HpI/IMeHeHI/Ie R AJI aHaJIn3a MHOT'OMEPHBIX TaHHBIX.

Paznen 4. [Ipumenenne R st 3a1a4 MalmimHAOTO 00YYEHUS.




Pazgen 5. Ilpumenenue R s co3maHus pPEeKOMEHIATENBHBIX CHCTEM W CHCTEM
MOAJEPKKY MPUHSTHSI PEIICHUN.

Pazmen 6. ABromarmzanusi pyTMHHBIX 3agad OOpaOOTKM JaHHBIX C MOMOIIbI R.
®opMHUpOBaHUE OTYETOB.

5. O6pa3oBaTejibHble  TEXHOJIOTHH, HCIOJIb3yeMble  TIPH OCyIeCTBJICHUM
00pa30BaTeJILHOIO Npolecca Mo AUCHUuIJInHe

B niporiecce 00ydeHwHs HCTIONB3YIOTCS CIASAYIONIIEe 00pa30BaTEIbHBIC TEXHOJIOTHU!

BBogHas sekmus — Jaer MepBO€ LEJIOCTHOE TMPEACTAaBICHHUE O JUCHUIUIMHE |
OPUEHTHUPYET CTYJEHTa B CHUCTEME H3Y4YCHHS JAaHHOW AUCHUIUIMHBL. CTYIEHTHI 3HAKOMSITCS C
Ha3HAYeHUEM U 3aJladyaMH Kypca, €ro pojbl0 U MECTOM B CHCTEME y4eOHBIX JUCHUIUIMH U B
CHUCTEME TOATOTOBKM B 1esioM. JlaeTcsi kpaTkuii 0030p Kypca, HUCTOpPHUS Pa3BUTHS HAYKU U
MIPAKTUKHU, TOCTHXKEHUS B 9TOU cdepe, IMEHa U3BECTHBIX YUCHBIX, N3NIAraloTCs MEPCIeKTUBHBIC
HampaBJI€HUA HUcclenoBaHUMM. Ha 3ToMl  JIeKUMM  BBICKA3bIBAKOTCS  METOAUYECKHE U
OpraHU3alMOHHBIE OCOOCHHOCTH PA0OThI B paMKax JTaHHOW IUCHUILIMHBI, a TaKXKe JaeTcs
aHAJIN3 PEKOMEHYEeMON y4eOHO-METOINICCKON JTUTEPATYPHI.

Axkanemuyeckas jekiusi (WM JISKIHs oOLIero Kypca) — MOCIe0BaTeIbHOE H3I0KEHHE
Marepuaia, OCYIIECTBIIEMOE MPEUMYIIECTBEHHO B BHJE MOHOJIOTAa  IPENOJIaBaTes.
TpeboBanust K akaJeMUYECKOW JIEKIIUU: COBPEMEHHBII Hay4YHBIH YpOBEHb U HACHIIIEHHAS
WH()OPMATUBHOCTh, YOCIUTEIIbHAS apryMEHTAlWs, JOCTYIHAas W TIOHATHAs pedb, YeTKas
CTPYKTypa W JIOTHKa, HAJIUYUE SPKUX MPUMEPOB, HAYYHBIX JOKA3aTEIbCTB, OOOCHOBAHHIA,
(bakToB.

[IpakTHueckoe 3aHATHE — 3aHATHUE, MOCBALICHHOE OCBOCHUIO KOHKPETHBIX YMEHUU M
HABBIKOB U 3aKPEIUICHUIO MOJYYEHHBIX Ha JIEKINU 3HAHUH.

6. IlepeyeHb MH(POPMALHOHHBIX TEXHOJOIMH, HCNOJIb3YeMbIX NPH OCYLIECTBJICHUH
o0pa3oBaTe/IbHOTO TMpouecca MO IMCUHUILIMHE, BKJIYAas NepevyeHb JHMIEH3HUOHHOI0
NPOrpaMMHOro odecrme4eHusi M HMHGPOPMANMOHHBIX CINPAaBOYHBIX CcHCTeM (TmpH
HEO0X0UMOCTH)

B npouecce ocymiecTBieHns 00pa3oBaTeIbHOIO MPOLecca UCHOIb3YIOTCS:

— 1151 GOpPMUPOBAHUSI TEKCTOB MaTepUasoB JUIsl MPOMEKYTOYHON U TEKYILeH aTTecTaluu,
Ui pa3pabOTKU JOKYMEHTOB, MNpe3eHTaluid, s paboThl € 3JIEKTPOHHBIMHU TaOIULIAMU
nporpammbel  OfficeStd 2013 RUS OLP NL Acdmc 021-10232, LibreOffice (cBoGomHoe),
n3narenbckas cucrema LaTeX;

- KOMITUJISITOPBI C BBICOKOYPOBHEBBIX SI3BIKOB ITPOrPaMMHUPOBAHNS;

- BBIUMCIINTENIbHBIA THOpUAHBIHN Kinactep Spl'Y.

- nporpammubie oubaunotekn OpenMP, MPI u NvidiaCUDA.

— Ui ToMcka y4yeOHOM mureparypel OuOmuoreku Spl'Y — ABTOMaTH3MpOBaHHAs
oubnuoreunas nadopmannonnas cucrema "BYKU-NEXT" (ABUC "Byku-Next").

7. IlepeyeHb OCHOBHOW ¥ /JOMOJHHUTEJIbLHONH Y4eOHOW JIMTEPATypbl, pPecypcoB
HH(OPMALMOHHO-TEJIEKOMMYHMKAIIMOHHO ceTH «/HTepHeT», HEOOXOAUMBIX Js
OCBOCHHS AMCUUILIMHBI

a) OCHOBHASI:

1 byxogsen, A. I'. AITOpUTMBI BBIYUCITUTEIBHON CTATUCTUKUA B cucTteme R :
yuebnoe nmocooue / A. I'. Byxoser, I1. B. MockaneB. — 2-e u3., mepepad. u 01



— Cankr-IlerepOypr : Jlans, 2021. — 160 c. — ISBN 978-5-8114-1802-2. —
Tekcrt : anexTponHsIii // JIaHb : 2IeKTPOHHO-OUOIMOTEUHAS
cucrteMa.https://e.lanbook.com/book/212195

2 Makmanos, A. B. TexHOIOTMY HHTEIUIEKTYAJIBHOTO aHAJIN3a TaHHBIX |
yaeOHoe ocobue / A. B. Maxkmanos, A. E. XypasneB. — 2-¢ u3z., crep. —
Cankr-IlerepOypr : Jlans, 2019. — 212 ¢. — ISBN 978-5-8114-4493-9. —
Tekcrt : anexTponHsbIit // JIaHb : 3IEKTPOHHO-ONOIMOTEYHAS
cuctema.https://reader.lanbook.com/book/206711

3. Hectepos, C. A. OCHOBBI HHTEIUICKTYaJIbHOTO aHAIN3a JaHHBIX. JIaOOpaTOPHBIN MPAKTHKYM :
yuebHoe ocooue / C. A. HecrepoB. — CankT-IlerepOypr : Jlans, 2020. — 40 ¢. — ISBN 978-5-
8114-4509-7. — Tekcrt : anekTpoHHbIH // JIanb : a3nekTpoHHO-OMOMHoTeuHas cuctema. — URL:
https://e.lanbook.com/book/130181

0) TONOJIHUTEIbHAS:

B) pecypcsl ceth «MHTepHET
DnekTpoHHO-0uOMoTeuHas cucrema «HOpait( https://urait.ru/ ).
DnekTpoHHO-0MOMoTeuHast cuctema «Jlaub»( https://e.lanbook.com/).

8. MarepuajbHoO-TeXHUYecKass  0a3a, HeoOXoauMasi Uil  OCYIIeCTBJIEHHUS

00pa30BaTeIbHOIO MpoLecca Mo JMCHUIIIMHE
e creuualbHbIE TOMEIICHUS:

-KOMIIBIOTEPHBIA KJ1acc, OOOPYIOBAaHHBIA JUIsl MPOBEIEHHs JIEKIMHA M NPaKTHYECKUX
3aHATHH;

- yueOHble ayJTUTOPUH JJIS TPOBEACHNUS TPYNIOBBIX M MHAWBUIYAIbHBIX KOHCYIbTALIUH,

- ydeOHblE ayJUTOPUU Ui HPOBEAEHUS TEKYLIEro KOHTPOJIA U IMPOMEXKYTOUHOM
aTTecTaluu;

-IOMEILEHUS JJI1 CAMOCTOSITEIbHOM paboThI;

-IIOMEIICHUsT JUISl XpaHEHUs M NPOPUIAKTHUECKOrO OOCIYKUBAaHUS TEXHUYECKHUX
CpeAcTB 00yUYeHHUs.

[Tomemienust 411 caMOCTOSITENBHON pabOThl OOYYarOIIMXCs OCHAIEHBI KOMITBIOTEPHOM
TEXHUKOH C BO3MOXHOCTBbIO MOJKIIOUeHHs K cetu «HTepHeT» u obecrnedeHuneMm AocTyna B
ANEKTPOHHYIO HH(OPMALIMOHHO-00pa30BaTENbHYIO CPEly OPraHU3alINH.

Yucno mocaoyHbIX MECT B JIEKIIMOHHOHM ayAuTOpUHU OoJblie JIMOO PaBHO CIMCOYHOMY
COCTaBy IOTOKAa, a B AayAMTOPUM JUIsl MPAKTUYECKUX 3aHATHH (CEMUHApOB)— CHHCOYHOMY
COCTaBY TPYIIBI 00yYaIOIIHUXCS.

e (oung Gubmmorexw,
® KOMIIbIOTEpHAs TEXHUKA C IOCTYIIOM K BHIYUCIUTENIbHOMY THOpUAHOMY KiacTtepy Apl'Y.

ABTOpP(BI) :
Crapummii npenogaBaTenb
Kadenpbl KOMIBIOTEPHBIX CeTe, K.(.-M.H. C.B. Anemun
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IMpuiaoxenne Nel k pabGoyeil mnporpaMmme JUCUUIIIMHBI
«HTeIEKTYaJILHBIN AHATH3 TaHHBIX)
DoH/1 OLIEHOYHBIX CPEICTB
JJIS1 IPOBe/IeHNsl TEKYIIel ¥ MPOMeKYTOUYHOI aTTeCTAIIMH CTY/IeHTOB
10 JMCIHUIIUHE

1. TunoBbIe KOHTPOJIbHbIE 32/IaHUS HJIM HHbIE MaTePUAJIbl, He00X0AUMbIE Il OLEeHKHU
3HAHUI, YMEHU I, HABBIKOB U (MJIM) ONBITA AeSATEJIbHOCTH, XaPAKTEPU3YIOIIHUX ITAMBI
¢dopMupoBaHus KOMIIETEHIH I

1.1. KonTpoJibHbIe 32/1aHNS M HHbIE MaTePHAJIbI, HCII0JIb3yeMble B Npolecce TeKyuiei
aTrecTamuu

Tumnossie 3alaHuA OJI1 IIPAKTHYCCKUX 3aHATUM

e AHanu3 OJIHOTO M3 MOMYJAPHBIX HAOOPOB JaHHBIX (HAa BHIOOP CTYJEHTA) C
MOMOIIBI0 Habopa BBIOMPAEMBIX CTYJEHTOM (C TOMOIIBIO 3HAHUMH,
MOJIyYeHHBIX paHee Ha Kypce «CTaTUCTUYECKHME METO/Ibl aHAIM3a TAHHBIX))
CTaTUCTUYECKUX METOJOB, MPEICTABICHUE pE3yJIbTaTOB aHaiu3a (B T.4.
rpaduueckoe).

e Bribop nHambosiee moaxonsimiero makera u3 3epkana nakeroB CRAN s
pelieHusi OJTHOM W3 3ajlady MHOTOMEPHOTO aHaliu3a Ha OCHOBE W3Yy4CHUS
JIOKYMEHTAIINH.

e TlocTtpoeHue nepeBa pelieHuit ¢ oMo R, ero uHTepnpeTanus.

e AHanu3 OJHOTO W3 MOMYJISIPHBIX HAOOPOB TEKCTOBBIX JAHHBIX CPEJICTBAMU
R, popmupoBanmne pekomMeHnaiuii Ha X OCHOBE.

o ®opmupoBanue otuéta cpenctsamu R B dopmare .pdf nmo pesynpratam
aBTOMATHYECKOTO aHAJIM3a JaHHbBIX

HroroBoe 3amanue no Kypcy

BoiOpath n1oCTynHbIA HaO0Op JAaHHBIX (YMCIOBOM, TEKCTOBBIA WM
CMEUIaHHbI), MpOaHAIM3UPOBATh €ro C MNOoMoIbI R, pe3ynbrar aHanusa
opopMUTH B BHUAE PEKOMEHJATEIbHOM CHCTEMbl WM  aBTOMATHYECKHU
dbopmupyromnierocs otuéra. [Ipu sTom cucrema GopmupoBaHus OT4ETa JTOHKHA
OTCJICKUBATh COOCTBEHHYIO aKTyaJbHOCTb U HE NPEJOCTaBISATh HEIOCTOBEPHYIO
uH(dOpMaIHIO.



2. [lepeyeHb KOMNETEHUMI, 3TaNbI X (OPMHUPOBAHUS, ONTMCAHUE MOKA3aTe el U
KpUTepHeB OLIEHUBAHUS KOMIIETEHUMI HA PA3JIMYHBIX 3Tanax ux (pOpMHPOBaHUS,
ONUCAHMe HIKAJIbI OLleHMBAHUS

2.1. lkana oueHnBaHus chopMUPOBAHHOCTH KOMIIETEHIUI U ee ONUCAHNe

OnenuBanue YpoBHA C(HOPMHPOBAHHOCTH KOMIIETEHLIMA B MPOLIECCE OCBOCHUS
JUCLUIUITMHBI OCYLIECTBIISIETCA 110 CIAEAYIOLIEH TPEXYPOBHEBOM LIKAJIE:

Ilopozoewiii ypogens - MPeIonaraeT OTPAKEHUE TEX 0KUJAEMBIX pPe3yJbTaTOB, KOTOPHIE
OMPEEAI0T MUHUMAJIBHBIM HA0Op 3HAHUW U (WJIKM) YMEHUW MU (WJIM) HABBIKOB, MOJYYCHHBIX
CTYJEHTOM B pe3yJIbTaTe OCBOCHUS TUCHUILIMHBL. [10pOroBblil ypoBeHb SIBIIsSIETCSA 00s13aTEIbHBIM
YPOBHEM JUIs CTYJIEHTa K MOMEHTY 3aBEPILICHUs] UM OCBOCHHUS JAHHON JUCLUIUIMHBL.

IIpoosunymeulii ypogensv - MpeaIonaraeT crocOOHOCTh CTYJIEHTa KCIIOJIb30BaTh 3HAHUS,
YMEHHUSI, HABBIKK U (WJIHM) ONBIT JEATENbHOCTH, HOJIYyYEHHbIE IIPU OCBOCHUU JUCLUIUIMHBI, AJIS
pelienus npodeccruoHanbHbIX 3a1a4. [IpoBUHYTHIN yPOBEHb MPEBOCXOAUT ITOPOTOBbII YPOBEHD
10 HECKOJIBKAM CYLIECTBEHHBIM IIPU3HAKAM.

Buicokuti yposensv - mpenmnonaraeT CrocOOHOCTb CTYAEHTa HCIOJIb30BAaTh IMOTEHIIHAI
WHTErPUPOBAHHBIX 3HAHUM, YMEHUI, HABBIKOB U (UJIM) ONBITA AESITEIbHOCTH, IOJYyYEHHBIX MPU
OCBOGHUHM JUCLUUIUIMHBI, JJS TBOPYECKOIO pelieHus MNpo(ecCHOHANbHBIX 3a7ad4 U
CaMOCTOSITEJIbHOTO IIOMCKAa HOBBIX IIOJIXOJIOB B HX pEIIEHUH IyTeM KOMOWHHUPOBAHUS U
WCIOJIb30BAaHUSI HM3BECTHBIX CIIOCOOOB pEIICHUS MPUMEHUTEIHHO K KOHKPETHBIM YCIOBHSIM.
BrIcoknii ypoBeHb IPEBOCXOAUT IIOPOTOBBIM YPOBEHB 110 BCEM CYLIECTBEHHBIM ITPU3HAKAM.



2.2. Ilepeyennb KoMIneTeHH, dTanbl UX (OpMHUPOBaHMSI, ONIMCAHHUE MTOKA3ATe/ el H KpUTEepHeB OlleHNBAHUS KOMIIeTEHIIHI HAa Pa3IMYHBIX

Tanax ux popmMupoBanus

JTanel HIkana u KpUTEPUU OLIEHUBAHMSI KOMIIETEHIIHI
Kon Dopma dhopmu- HokazaTes HA Pa3JIMYHbIX 3TANAX UX (POPMHUPOBAHUS
KoMIIe- poBaHus
KOHTPOJIA OLICHMBAHUA =
TeHIHH (Ne Temb1 Iloporoserii . .
IIpoaBuHYTHIN ypOBeHb Bbicokuii ypoBeHb
(pa3nesa) YPOBEHb
Oo0wenpodeccnoHaTbHbIC KOMIIETCHINH
3HaHue OCHOBBI 3Harthb OCHOBHBIE 3Harthb IIPOJIBUHYTBIE
3HaTh: ApPXUTEKTYpPBI napajuieibHble napajuieJIbHbIE AJITOPUTMBbI
—  apXUTEKTypy napajuieIbHbIX AITOPUTMBI ~ pabOTHI paboTBl Ui pemeHus
napajuieIbHbIX CUCTEM. JUISt pelIeHUst MIPaKTUYECKHX 3a/1a4.
BBIYHUCIUTEIbHBIX IIPAKTUYECKUX 3ajau.
CHUCTEM, YMeHue BbIIEHATH B Ymetp IIPAKTUYECKH
Ymers: porpaMme Braners pearh 3a1aun
— pa3buBaTth HE3aBHCHMBbIE MIPOJIBUHYTHIMHU YHUCIEHHOIO0 XapakTepa ¢
CaMOCTOSTCIbHAS IporpaMMy  Ha | MPOIECCHI cpencTBamMu pa(EOTLI HCIOJIb30BaHUEM
HE3aBHCHMBbIE JUISl TEXHOJIOTUI aJIeKBaTHBIX CPEICTB
ornk-2 |? abora 2.6 1o 1-6 IIPOLIECCHI ; Bnagers  ocHoBamu [apaJuIeIbHOTO napajuIeIbHbIX
ngfe?aM e Brnaners HaBbikamMu: | paboThI c IPOrPaMMHUPOBAHUS BBIUNCIICHUM.
— pa3paboTku HCIIOJIb30BAHUEM OpenMP, MPI n
porpamMm C| TEeXHOJOTUH CUDA. Brnagets mpoaBUHYTHIMU
HCIIOJIb30BAHUEM | MAapaljIeIbHOTO cpeAcTBaMHU PabOThI IS
TEXHOJIOT U MIPOrpaMMHUPOBAHHUS COBMECTHOTO
NapajyieIbHOTO OpenMP, MPI u HCIIOJIb30BaHNUs
nporpammupoBan | CUDA TEXHOJIOTHIT
us OpenMP, MPI napajuieIbHOTO
u CUDA. MPOrPAMMHUPOBAHUS
OpenMP, MPI u CUDA.
IIpodeccnonanbHbIe KOMIIETEHITUN
[IK-1 | CamocTosiTebHas 1-5 3HaTh: bazosbie 3Hanus wu | IIpogBuHyrsle 3HaHus u | [IpoaBuUHYTBIE  3HAaHUA U
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— obnacTu
MIPUMEHUMOCTH
napajuieIbHbIX
BBIUMCIICHHI;
YMeTh:

— UHTEPIPETUPOBATH
MOJTyYCHHBIC
pe3ynbTaThl
BBIYHCIICHHIA,
Bnagers HaBBIKaMM:
— 00paboTku
MOJIYYEHHBIX
BBIYMCIICHHI JIJISI
(hopMHUpOBaHHS
COOTBETCTBYIOIINX
BBIBOJIOB 00

s dexTuBHOCTH
MIPUMEHSAEMbIX
napajuieIbHbIX
BBIYHCIICHUI

IIOHHMMAaHUC

NIPUMEHUMOCTH
NapajuIeIbHbIX

BBEIYMCIICHUN

bazoBoe

yMEHHUE

HMHTEPIIPETUPOBATH

pe3yabTaThl
MOJTyYEHHBIX
BBIYHMCIIEHUI.

Bnanenne 0a30BbIMU

HaBBIKAMHA
00paboTke
BBIYHUCIEHUIN

o

NOHMMAaHNE
PUMEHUMOCTH
napajuieIbHbIX
BBIYMCIICHHI

[IponBunyTHIE  yMEHUSA
WHTEPIPETUPOBATH
pE3yNbTaThl
MOJTYYEHHBIX
BBIYHCJICHUM.

Bnanenue
IPOJABUHYTHIMH
HaBBIKAMH IO 00paboTKe
BBIUUCIICHUMN

NOHUMaHUE TPUMEHUMOCTHU
HapajulebHBIX  BBIYUCICHUN
B Pa3NUYHBIX cepax HAYKU U
IPOU3BOICTBA

[TponBunyTHIE YMEHUS
MHTEPIPETUPOBATH
pe3ynbTaThl MOTyYEHHBIX
BBIYMCIICHHI.

Biagenne  npoaBUHYTBIMH
HaBBIKAMH IO  00paboTKe
BBIYMCIICHUI




3. MeToauyeckue peKkoMeHAalMH MPeNoJaBaTeio 1o npoueaype oueHUBAHUS 3HAHUI,
YMeHHUI, HABBIKOB U (MJIH) ONBITA 1eATEJIbHOCTH, XaPAKTEPHU3YIOLIHUX ITANbI

¢dopMupoBanusi KOMIETEHIIHIA

Lenpro mpoiienypbl OLICHUBAHUS SIBISIETCS ONPEIEICHUE CTEIIEHU OBJIAJCHUS CTYACHTOM
OKHMJIaeMBIMU pe3yibTaTaMu OOy4YeHHs (3HAHHMSIMHU, YMCHHUSMH, HaBBIKAMH W (WJIM) OIBITOM
JEATEIIbHOCTH).

[Iponienypa orieHUBaHMs CTENEHU OBJIAJICHUS CTYACHTOM OXKHJIAeMBIMU pPE3yJbTaTaMU
Oo0ydYeHHUs OCYIICCTBIISCTCS C TIOMOIIBI0 METOJUYECKHX MAaTEpHUajoB, IPEICTABICHHBIX B
pasnene «THUITOBbIE KOHTPOJIBHBIE 3aJaHUs WJIM WHBIC MaTepuaibl, HEOOXOAUMBIC JJIA OICHKH
3HaHUHM, yMEHWH, HABBHIKOB M (WJIM) ONBITA JCSATEIBHOCTH, XapaKTEPU3YIOLIUX ATaIlbl
(hopMHUPOBAHKS KOMITETESHITAI

3.1 Kputepuu OleHMBAHUSI CTeNEHH OBJIA/ICHUSI 3HAHUSMH, YMEHHUSIMH, HABBIKAMH H
(WIH) ONBITOM JAeSITeJIbHOCTH, ONpeaesiiole YPOBHU ¢hOPMHUPOBAHHOCTH KOMIIETEHIM A

[Toporosslii ypoBeHb (0011I1E XapaKTEPUCTUKH):

BJIa/ICHHE OCHOBHBIM 00EMOM 3HAHUU IO MPOrpPaMMe TUCHUTIINHBL

3HAaHWE OCHOBHOW TEPMHMHOJOTHMHM JaHHOW oOO0JacTh 3HAHWUHN, CTUIMCTUYECKU
IpPaMOTHOE, JIOTMYECKM IPaBUJIBHOE W3JI0KEHHE OTBETa Ha BOIPOCHI 0Oe€3
CYILIECTBEHHBIX OMIHOOK;

BJIAJICHUE HWHCTPYMEHTAPUEM JHUCLMIUIMHBI, yYMEHUE €ro HCIOIb30BaTh B
pEILIEHNN CTaHIapPTHBIX (TUIIOBBIX) 3a/1a4;

CIOCOOHOCTH CaMOCTOSTEIBHO MPUMEHSTh TUIIOBBIE PEIICHUS B paMKax paboueit
[IPOrpaMMbl IUCLUILINHBI;

YCBOEHHE OCHOBHOM JIUTEpPATyphbl, PEKOMEHIOBAaHHON pabouell mporpaMMon
JUCLUILINHBL,

3HaHHe 0a30BbIX TEOpWii, KOHLEMUUNA U HaNpaBICHUA IO U3ydaeMoi
JUCLUIUINHE;

camocTosITeNIbHas paboTa Ha NPAKTHUUECKUX U JIAOOPATOPHBIX 3aHSTHSIX,
MEPUONYECKOE Y4acTUe B TPYMIOBBIX OOCYKIEHHSX, OCTATOYHBINA YpOBEHBb
KYJIbTYpPbI UCIIOJTHEHUS 3aJaHUM.

ITpoaBUHYTHIN ypoBeHb (00IIME XapaKTEPUCTUKH):

JIOCTaTOYHO TOJIHbIE M CHUCTEMAaTH3UPOBaHHbIE 3HaHUA B 0O0BEME MPOrpaMMbI
JTUCIUIUINHBL,

UCMOJb30BAHUE  OCHOBHOM  TEpPMUHOJOIMM  JIaHHOM  o0JacTd  3HaHUM,
CTWJINCTUYECKH TI'PaMOTHOE, JIOTMYECKH IPABWJIBHOE W3JIOKEHUE OTBETa Ha
BOIIPOCHI, YMEHHUE JI€JIaTh BbIBOJIBI;

BJIAJICHUE HWHCTPYMEHTApUEM JAMCLMIUIMHBI, YMEHHE €ro MCIOjIb30BaTh B
peleHnH yuyeOHbIX U MPo(hecCHOHAIBHBIX 33/1a4;

CIOCOOHOCTh CaMOCTOSITEIBHO pellaTh CIOXHBIE 3a7aun (MpoOJIeMbl) B paMKax
paboyeil mporpaMMbl TUCHUIIITNHBL

YCBOGHHE OCHOBHOW M JOIOJIHUTENBHON JIMTEPATyphl, PEKOMEHJOBaHHOMN
pabodeii mporpaMMoi AUCIUTIITNHBL

YMEHHE OPUEHTUPOBATHCSA B 0A30BBIX TEOPHUAX, KOHUEMHIHUAX U HAMPABICHUAX I10
M3y4aeMOoH TUCUHUIUIMHE U JaBaTh UM CPAaBHUTENIbHYIO OLICHKY;

caMmocTosiTeNbHas padoTa Ha MPAaKTUYECKUX M JTaOOPATOPHBIX 3aHATUAX, YIaCTHE
B IPYIIOBBIX O0CYX/IEHUSX, BBICOKHI YPOBEHB KYJIbTYpbl HCIIOTHEHUS 3aJaHUH.

Bricokuii ypoBeHb (0011I1e XapaKTePUCTHKH ):

CUCTCMATU3UPOBAHHBIC, I‘J'IY6OKI/IC W TMOJIHBIC 3HaHUA IO BCEM pasaciiaM
JUCHHUITIIINHBI,



® TOYHOE MCIOJH30BAHNUE TEPMUHOJIOTHU JAHHON 00JIACTH 3HAHWH, CTHIIMCTHYECKU
IpaMOTHOE, JIOTUYECKHU IPAaBHJIBHOE HM3JI0KEHHWE OTBETa Ha BOMIPOCHI, YMEHHE
JenaTh 00OOCHOBAHHBIE BHIBOIBI,

e 0Oe3ynpeyHoe BIAQJACHHWE MHCTPYMEHTapueM JUCHHUIUIMHBI, YMEHHE €ro
WCIOJIb30BATh B IOCTAHOBKE U PEIICHUH HAYYHBIX U MPOQEeCCHOHATBHBIX 33/1a4;

® CrIIOCOOHOCTh CaMOCTOSITENILHO W TBOPYECKH pemiaTh CIOXHBIC —3aJlaud
(mpobiembl) B pamMKax pabodei mporpaMMbl JUCITUTIIIMHBI,

® IIOJIHOE M IJIYOOKO€ YCBOEHHE OCHOBHOM U JIONOJIHUTEIBHON JIMTEpaTyphl,
pPEKOMEH0BaHHON pabodell mporpaMMOi TUCIMILIIHHEI,

® yMEHHE OPUEHTHPOBATHCS B OCHOBHBIX TEOPHSIX, KOHICIIIUAX U HAIPABICHHIX
0 M3y4aeMOM AMCIUILUINHE U JaBaTh UM KPUTHUECKYIO OICHKY;

® AKTUBHAs CaMOCTOSATENbHAs padoTa Ha MPAKTUYECKUX M Ja0OPATOPHBIX 3aHATHSIX,
TBOPYECKOE yYacCTHE B I'PYMIIOBBIX OOCYKICHHUSAX, BHICOKUI YPOBEHb KYJIbTYpPHI
WCTIOJTHCHUS 3a1aHUH.

3.2 Onucanue npoucaypsbl BbICTABJICHUS OLICHKHU

B 3aBucumoctu ot ypoBHSI C(HOPMHUPOBAHHOCTH KaXKJIOM KOMIIETEHIIMU 1O OKOHYAHUU
OCBOCHHMS JIMCHUIUIMHBI CTYACHTY BBICTABJISETCS OlIeHKA. Buj oneHku («3auTeHo,
«HE3auTeHO») ompenensercs pabodeil MporpaMMoOil NUCHUIUIMHBI B COOTBETCTBUU C Yy4EOHBIM
IJTAHOM.

OueHka «3a4er» BBICTABIAETCS CTYIEHTY, Yy KOTOPOrO KaKJas KOMIIETEHLIHS
(TIOTHOCTBIO WM YaCTUYHO (hOopMHUpyeMast TaHHOW ITUCIUIUITMHON) chopMHUpOBaHa HE HIDKE, YeM
Ha [IOPOrOBOM YPOBHE.

OreHKa «HE3auTEHO» BBICTABIACTCA CTYACHTY, Y KOTOPOrO XOTsI Obl OJHA KOMIIETEHIIUS
(TOTHOCTHIO UM YaCTUYHO (hopMUpyeMas TaHHOW TUCIUIUIMHON) copMUpOBaHa HIDKE, YEM HA
IIOPOTOBOM YPOBHE.



Ipniio:xkenne Ne2 k pado4eil mporpaMmMe JUCUMILTHHbBI
«ITapanienbHOe NPOrpaMMHUPOBAHUE»

MeTOIlI/I‘IeCKI/Ie YKazaHudd JJIsl CTYACHTOB IO OCBOCHHIO JTUCHHUIIJIMHBI

OcHoBHO# dopMoil H3NOKeHUs yuyeOHOoro martepuana no nucuuiuinbae «llapannensHoe
MIPOrpaMMHUPOBAHUE» SABJISIIOTCA JIEKUUA U MPAKTUYECKUE 3aHATUS. DTO CBSI3aHO C TEM, YTO B
OCHOBE YMTAaEMOI0 Kypca JIeKHT OCOOBI MaTeMaTHYeCKUi ammapaT, ¢ MOMOIIbI0 KOTOPOro
pelIaloTCs T0BOJIBHO CIOXHBIE U TPOMO3JKUE 3a1a4yu. [1o OONBIIMHCTBY TeM MPEayCMOTPEHBI
IIPaKTUYECKHUE 3aHATUS, HA KOTOPBIX IPOUCXOAMUT 3aKPEIUICHHUE JIEKIIMOHHOTO MaTepuaia myTeM
MPUMEHEHHUsT €ero K KOHKPETHbIM 3aJayaM M  OTpa0OTKa MPAaKTUYECKUX HAaBBIKOB
IIPOrpaMMHUpPOBAHHUS.

bonbiioe BHHMMaHHME HOMHKHO OBITH YAENEHO BBIIOJHEHUIO JOMaliHei paboTel. B
KayecTBE 3aJaHUil i CaMOCTOATENbHON pabOThI J0Ma CTYACHTaM MpelaraloTcs 3a/1add,
aHAJIOTUYHbIE pa300paHHBIM Ha JIEKIUAX M MPAKTUYECKUX 3aHATUSX WM HEMHoro Ooiee
CJI0’KHBIE, KOTOPBIE SIBJISIFOTCS pE3YJIbTaTOM 00bEIMHEHHS] HECKOJIBKMX 0a30BbIX 3a/1a4.

Jlis mpoBEepKM U KOHTPOJS YCBOEHHUS TEOPETUYECKOTO MarepHalia, MpUuOoOpPETEHHBIX
MIPaKTUYECKUX HaBBIKOB PAOOTHI B TEYEHHE OOYUEHHs IPOBOASTCS MEPONPUITHUS TEKyIeH
aTTecTalliu B BUJE CAMOCTOSTEIbHBIX PaboT.

B KoHIle n3y4eHus JUCHMIUIMHBI CTYIEHTHI CAAOT 3a4€T. 3a4eT BHICTABIISAETCS 110 UTOraM
BBITIOJTHEHUS] CAMOCTOATEIBHBIX 33IaHUN U KPATKOTO cOOeCeI0BaHuUs M0 €T0 Pe3yabTaTaM.

OcBouTh BOIPOCHI, U3JaraéMble B Ipoliecce M3ydeHus aucuuiiuHbl «llapannensHoe
MIPOrpaMMHUPOBAHUE» CAMOCTOSITENIBHO CTYJAEHTY JOCTAaTOYHO CJOXKHO. OJTO CBSI3aHO CO
CIIO)KHOCTBIO M3y4aeMOro Marepuayia, TpeOOBaHUSAM K TEXHHYECKOMY OCHAILEHUIO Kypca U
O0onpmuM oOBeMOM Matepuania Kypca. [losTomy mocelieHHe BceX ayIUTOPHBIX 3aHATUN
SIBJIIETCS COBEPIIEHHO HEOOXOAWMBbIM. be3 ymopHBIX M PpEryiaspHbIX 3aHATUH B TEUEHHE
ceMecTpa, B TOM YHCIIE CaMOCTOSITENIbHBIX, CIATh 3a4eT [0 UTOraM HU3Y4Y€HUsS AUCIUILUIMHBI
CTYJEHTY AOCTATOYHO CJIOKHO.

YueOoHo-MeTOANYECKOE 00ecTeueHe CAMOCTOSITeIbHOW PadoThI CTYA€HTOB MO JUCHMIIJIHHE

Jns caMOCTOSTENbHOW pPAabOThl OCOOEHHO PEKOMEHAYETCS HCHOJIb30BaTh Y4EOHYIO
JTUTEPaTypy.

Taxke g mombopa y4yeOHOM JUTepaTypbl PEKOMEHIYETCS HCIHOJIb30BATh ILIMPOKUIL
CTIEKTp MHTEPHET-PECYPCOB:

1. DnexkTpoHHO-OMONIMOTEUHAsE cucTeMa «YHUBepcuTeTckas Oubnuoreka online»
(www.biblioclub.ru ) - snexTponnass OmbOmHOTEeKa, oOecreuMBaromias IOCTYN K Hauboiee
BOCTpeOOBAHHBIM MaTepHalaM-IepBOMCTOYHUKAM, Y4eOHOH, Hay4yHOH Hu XyJOXECTBEHHOU
JTUTEepaType BeNYIINX U3aTeNbCTB (*perucrpaius B 3J1€KTPOHHONW OUOIMOTEKE — TOIBKO B CETH
yHuBepcureta. [locne perucrpanuu pabora ¢ cucteMoil BO3MOXKHA C JIFOOOH TOYKM JOCTyHa B
Internet.).

2. Unpopmanmonnas cucrema "EanHoe okHO qocTyna K oOpa3oBaTelbHBIM pecypcam'
(http://window.edu.ru/library).

Lenbto co3manuss uHpopmanmonHo cucrembl "EguHoe okHO  jocTyma K
obpazoBatensHbiM pecypcam”" (MC "Enumnoe okuo ") sBisiercss oOecreueHHEe CBOOOIHOTO
JIOCTyINa K MHTErpalbHOMY KaTajory oOpa3oBaTelbHBIX MHTEPHET-PECYPCOB M K DJIEKTPOHHOM
O6ubnanoreke y4yeOHO-METOJUYECKMX MaTepuajoB JUisi o0mero u MnpogecCHOHaIbHOIO
oOpa3oBaHUs.

Uit caMoCTOATENbHOTO MoJa00pa JuTepaTypbl B Oubmuoreke SApl'Y pexkomeHnmyercs
UCIOJIb30BATh!

1. Jlnunerit  xabuner (http://lib.uniyar.ac.ru/opac/bk_login.php) maer BO3MOXHOCTH
noJry4eHus on-line JocTymna K CUCKY BBIJAaHHON B aBTOMAaTH3MPOBAHHOM pEXHUME JIUTEPATYpPHI,
IIPOCMOTPa ¥ KOIUPOBAHUS MIEKTPOHHBIX BEPCUM U3JJaHUI COTPYIHUKOB YHUBEpcUTeTa (yued. u
METO/I. TOCOOUsI, TEKCTHI JIeKIwid u T.1.) s paboTsl B «JIngyHOM KaOuHeTe» HEOOXOAUMO 3aliTH


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

Ha caiit Hayunoit 6ubimotexku Spl'Y ¢ mroboi Touku, uMeromeid goctyn B Internet, B mMyHKT
MEHIO «JEKTPOHHBIM KaTauor»; MPOWTH MPOLEAYPY aBTOPHU3ALMHU, BHIOPAB BKIAIKY
«ABTOpHU3aLMAY, U 3aIIOJHUTH IPECTABICHHbIE OIS HH(OPMALIHH.

2. DNeKTpOHHAs O6ubimoreka y4eOHBIX MaTepUajoB Apl'yY

(http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php) comepxwur 6o1ee 2500 monHbIX
TCKCTOB y‘l€6HBIX u y‘-IGGHO-MeTO[[I/I‘IGCKI/IX MarepruajioB IO OCHOBHBIM H3YYAaCMbIM
IUCLUIUIMHAM, W3JaHHbIX B YyHHMBepcurere. JlocTym B CeTHM YyHHMBepcuTeTra, Ju0O IO
JIOTUHY/TIApOJIIO.

3. DneKTpoHHas KapToTeKa «KHHroo0GecrneuyeHHOCTb»

(http://www.lib.uniyar.ac.ru/opac/bk_bookreq_find.php) packpeiBaer yueOHbIi (oHT
Hay4yHoll Oubmmorexku Spl'Y, mnpenocraBiseT ONEpaTUBHYO HH(POPMALUIO O COCTOSHUH
KHUT000€CIIEYUEHHOCTH JAUCHUITIINH OCHOBHOH U IIOHOJIHI/ITCHBHOP'I JIHTGp&TypOfI, a TaxKKC LUKJIa
JUCLUIUIMH U CHelHanbHOCTEeN. DIIeKTpOHHas KapToTeka «KHUroobecne4eHHOCTh» JOCTYIHA B
CeTH yHUBEpcuTeTa u uepe3 JInunplii kaOuHeT.


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

