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1. EJIb OCBOEHMA JUCIIUITJIMHbI

JNuctuiuinHa «[IpukiiaaHON aHAIW3 JaHHBIX C MCIOJb30BaHHEM s3bika Pythony Bxomut B
nporpamMmy OakanaBpuara «DyHIaMeHTanbHas HHGOPMATUKA U UH(OOPMALIMOHHBIE TEXHOJIOTUN)
no Harnpasneruio 02.03.02 «dyngamenTanpHas HHPOPMATUKA U HHPOPMALIMOHHBIE TEXHOJIOTHI
u u3ydyaerca B 7 cemectpe 4 kypca. [Qucnumiuny peanusyer Kadeapa maremaTHueckoro
MOJIETMPOBAHUS U UCKYCCTBEHHOT0 MHTEJUIEKTA. Juciumurba coctout u3 4 paszaenos u 18 teM u
HalpaBjicHa Ha M3YYEHHE S3bIK MPOrPaMMHPOBAHMS HIMPOKOro HaszHadeHus Python u ero
oubnuorekn s 00pabOTKM, BU3yalW3allMik M aHAIW3a JaHHBIX: NUMpPY, pandas, matplotlib,
seaborn.

Llenbto OcBOEHUS AMCLUILIMHBI SIBISETCS HM3yUEHUE KIACCHUYECKUX MOJENeH aHaiu3a
JAHHBIX C UCIOJIb30BaHKUEM si3bika Python

2. TPEBOBAHMA K PE3YJIbTATAM OCBOEHUMA JUCIUITJIMHDbI

OcBoenue muctumuinHbl «lIpukinagHoil aHaau3 JaHHBIX C UCHOJB30BaHUEM si3bika Python»
HampaBJIecHO Ha (opMHpOBaHWE Yy OOyYalONIMXCA CISAYIOMUX KOMIICTCHIMNA (4acTH
KOMITCTCHITHH ):

Tabnuya 2.1. Ilepeuenv komnemenyuil, Gopmupyemvix y 00yHarOWuxcs npu 0C80eHuu
OUCYUNTUHDBL (Pe3YIbMaAmbl 0C80EHUS OUCYUNTUHDL)

HNHankaTopsl J0CTHKEHHS] KOMIETEHIINT

Hugp Komnerenuus o
(B pamMKax JaHHOW IHUCIUILIIHEI)

[IK-1.1 3HaeT 0CHOBBI IPOrPAMMHPOBAHMS; COBPEMEHHBIE
00BEKTHO-OpPHEHTHPOBAHHBIC SI3BIKH ITPOTPAMMHPOBAHNS;
COBPEMEHHBIE CTPYKTYPHBIE S3bIKH IIPOTPaMMHUPOBAHUSL; S3BIKH
COBPEMEHHBIX OM3HEC-TIPUIIOKEHNH;

[IK-1.2 YMmeeT koaupoBaTh Ha sI3bIKax MPOrpaMMUPOBAHHS;
TECTHPOBATh PE3yJIbTaThl KOAUPOBAHUS;

I1K-1.3 Brnaneet HaBBIKaMHU pa3paboTKu Koaa HHPOPMAIIMOHHON
CHCTEMBI; HaBbIKAMHU BepH(UKAIMU KOAa HHPOPMAIIOHHOM
CHCTEMBI;

CrnocobeH pa3zpabaThIBaTh U
OTJIaXXHMBATh MPOTPAMMHBIN KO

IK-1

3. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OII BO

Juctunnuna «[IpukiagHoi aHanu3 JaHHBIX C UCTIOJIB30BaHUEM si3bika Pythony oTHOocuTCs
K 4acTtd, popMUPYEeMOil ydacTHUKaMU OOpa30BaTeNbHBIX OTHOIIEHUH Onoka 1 «/lucruminHbt
(Momynu)» oOpa3oBaTeNbHON MTPOTrPaAMMBI BBICIIIETO 00pa30BaHUSI.

B pamkax o0Opa3zoBaTeslbHOM NporpamMmbl BBICIIETO O0pa30BaHUS OOydYarOIIMECs TaKxKe
OCBaMBAIOT  JIpyrMe€ JWCLUUIUIMHBI W/WIM  TPAKTUKH, CIIOCOOCTBYIOIIME  JIOCTUKEHHUIO
3allJIAaHUPOBAHHBIX PE3YyJIbTaTOB OCBOEHUS JUCHUIUIMHBI «[IpuKkianHoOil aHanM3 MAAaHHBIX C
UCIOJIb30BaHUEM fA3bIKa Pythony.

Tabnuya 3.1. Ilepeuenv komnonenmos OII BO, cnocobcmeyrouux 00CmudiceHuro
3aNIAHUPOBAHHBIX PE3VIbMAMO8 0C80EHUS OUCYUNTUHDBL

IIpepmecrBylomue Hocaenyromue
Mudg Haumenosanue }lﬂcfll/ll:'lﬂl/lﬂbl;]MOII][l JIU nucuunnui?ll,l/;loz[ JIU
P KOMIIeTeHIIUH % M % I,
NPAKTHKH NMPaKTHKH
OCHOBBI ITPOTrPaMMHPOBAHUS; HayuHno-uccnenoBarensckas
CnocobeH pa3pabaTbIBaTh 1 porp P ’ v A
. TexHosorus nporpaMMupoBanusi; | pabora;
IK-1 OTJIAXKUBATh IPOrPaMMHBII .
Ko Komnvromepnulii npaxmuxym no Texnonornveckas (IpOEKTHO-
MOoOeauposanuio**; TEXHOJIOTHYECKas) PAKTHKA;




IlpemmecTByromme IMocaenyroime
MMudp Hanvenosanue uncﬁninnﬂbjmol;ynn, Z[l/lC[ll/ll'lJ'll/lllIlil/I:/IuOZ[yﬂH,
KOMIIeTeH U % %
NPaKTHKH NPAKTUKH
TexHONOrMH HCKYCCTBEHHOTO IIpennunnoMHas NpaKTUKa;
HUHTCIICKTA,

MeToapl MalIMHHOTO O0YYICHHUS IS
aHaN3a BPEMEHHBIX PSAIOB U
MTAHETBHBIX JAHHBIX;
MeTo/1pI HCKYCCTBEHHOTO
HHTEJICKTA,

MeTo/ bl MaIIMHHOTO 00Y4EHMUS;
AJNTOPUTMBI MallIMHHOM Irpa MK 1
00paboTKN M300paXKeHuil;
OCHOBBI MaIIMHHOTO OOY4YEHHUS U
HEUPOHHBIE CETH;
Teopus aBTOMaTOB U (pOpPMaTBHBIX
SI3BIKOB,
CroxacTuueckuil aHanu3
0eCIIPOBOTHEBIX CETEH;
[IporpammHas HHXCHEPHS,
ApPXUTEKTypa KOMIIBIOTEPOB U
OTIepaIMOHHBIE CUCTEMBI;
Komnviomepnuiii npaxmuxym no
uHpopmMayuoHHbIM
MexXHoN02UAM *™;
Kommprorepras anredpa;
O0paboTKa TaHHBIX U
BH3YaJIN3aIlu;
KommprorepHas reoMeTpus;
MammHHOe 00y4eHne B
TEIEKOMMYHUKAIIISIX;
O06paboTKa OOJBIINX JAHHBIX C
UCIIOJIb30BAaHHEM MaIIMHHOTO
o0OydeHus;

Practicum in Artificial
Intelligence**;

* - 3aMONHACTCS B COOTBETCTBUH ¢ MaTpuueil komnereniuii u CYII OIl BO
** - 3NIeKTUBHBIC TUCIUIUIMHEI /TIPAKTHKH




4. OFbEM JUCHUILIVNHBI U BUJIbI YYEBHOM PABOTHI

OO1m1ast TpPyA0EMKOCTh AUCIUILTUHBI «[IpHUKIIaHO# aHAIN3 TaHHBIX C UCIOJIb30BaHUEM si3bika Python» cocrariser «4» 3a4eTHbIC €IUHUIIBI.
Tabnuya 4.1. Buowl yuebHOU pabomvl no nepuooam 0cC80eHUsi 00pA308amMenbHOU NPOSPAMMbL 8blCUIe20 00pA308aHUs Ol OYHOU (HOpPMbL
0OyueHusl.

Buja yueOHoii padoThl BCETIO, ak.u. CeMec7T pCED)
Koumaxmmnas paboma, ax.u. 54 54
Jlexrun (JIK) 18 18
Jlabopartopusie pabotsl (JIP) 36 36
IMpaktryeckue/cemunapckue 3ansatus (C3) 0 0
Camocmosmenvras paboma 00y4arOWuxcs, ax.u. 63 63
Koumponw (ax3amen/3auem c oyenkoil), ax.u. 27 27
OO01asi TPYI0E€MKOCTh THCHHILTHHBI aK.4. 144 144
3a4.e/1. 4 4




5. COAEPKAHUE JUCIUITVINHBI

Tabauya 5. 1. Cooepoicanue oucyuniunsvt (MOOYis) no 8udam y4ebHou pabomol

Bun
Homep | HammeHnoBaHue pasnena .
Conep:xanue pasaesa (TeMbl) yueOHOM
pa3nena AVCHUTILTAHBI %
padoThI
K JISIIMOHHBII aHAJIM3 B3aUMOCBSI3H
11 OppeIAIHO 3 B3aUMOCBSI3 JIK, JIP
KOJINUECTBEHHBIX ITPU3HAKOB
12 KoppensunoHHslii aHAIN3 B3aUMOCBS3U P
. ' Ka4eCTBEHHBIX IIPU3HAKOB
Paszien 1 |Koppensiuonnsiii ananus KaHOHMY€eCKast KOPPEILHS 1 TeHepalbHas
1.3 ppeIAl P JIK, JIP
COBOKYITHOCTb
14 OueHKa KOHOHUYECKOW KOPPEISInHU 1 P
' KaHOHMYECKHX BEJINUUH
2.1 OrneHKH apaMeTpoB JIK, JIP
. 2.2 HHuTepBanbHas OlEeHKa JIP
Paznen 2 |PerpeccuoHHBIN aHATN3 -
2.3 JloBepuTenbHbIA HHTEpBAJ JIK, JIP
24 IIpoBepka 3HAUUMOCTH JTMHEUHOU perpeccuu JIP
3.1 KrnactepHsslii ananus JIK, JIP
MHoromepHsbIe 3.2 @DyHKIMOHAJ KayecTBa pa3OueHus JIP
Paznen 3
HaOIIOCHUS 3.3 AJTOPUTMEI KJIaCCH(PUKATNU JIK, JIP
3.4 Monenu KnaccuuKanun JIP
CraTucTHYeCKH aHAIN3 ¥ MIPOTHO3 CE30HHBIX
4.1 . P JIK, JIP
KoJeOaHui
4.2 AanTuBHBIE MOLEIN JIP
Paznen 4 | BpemenHsble psabl 4.3 Mojenu aBToperpecuu JIK, JIP
4.4 CranunoHapHble BpEMEHHBIE PSIIIbI JIP
4.5 Moen CKOIB3SIIEro CPeTHETO JIK, JIP
4.6 Bpewmennsie pagst ARIMA JIP

* - 3amonasercs Tonpko mo OUHOMU dhopme obyuenust: JIK — nexyuu, JIP — nabopamopneie pabomsi; C3 —
nPaKmMuyecKue/CeMunapcKue 3aHamus.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI

Tabnuya 6.1. Mamepuanvho-mexnuueckoe obecneuenue OUCYUNIUHBL

Tun aynuropuu

OcHaleHue ayIuToOpuu

Crnenunanu3upoBaHHoOe
yueOHOe/1adopaTopHoe
odopynoBanue, [10 u
MaTepuaibl 1J1s1 0CBOEHHS
AUCIHUTLTAHBI
(mpu He0OXOAMMOCTH)

Aynuropus JUIs IPOBEICHUS 3aHATUI
JIEKIIMOHHOT'O THIIA, OCHAILICHHAS

Kommbrorep/HOyTOYyK C
poctynoM cetu MurepHer
1 DJIEKTPOHHO-

JlexumonHas KOMIUIEKTOM CHEeIMaIN3UpPOBAHHON Mebenn; | oOpa3oBaTelIbHOM cpefe
JIOCKOH (9KpaHOM) U TEXHHYECKUMU Yuusepcurera, 6paysep,
CPEICTBAMU MYJIBTUMEINA NIPE3CHTALIUM. I1O nns mpocmotpa PDF,
MS Teams

KomnbroTepHslii K1acc J1sl MpOBEAECHUS OC Linux/Windows,
3aHSTHUN, TPYNIIOBBIX U MHANBUIYAJIbHBIX KOMIHWISATOP s3bIKka Python,

KoMIbIOTepHBIi KOHCYJIbTAIUH, TEKYIIEro KOHTPOIA PyCharm . .

ace MIPOMEKYTOYHON aTTECTAllUU, OCHAILICHHAS JononuurensHoe I10:

MepPCOHAIbHBIMU KOMIIBIOTEPAMU (B
KOJHM4ecTBe 22 IIT.), TOCKOH (3KpaHOM) U
TEXHUUYECKUMHU CPEICTBAMHU MYJIbTHUMEINA

odwucHeiit maker MS Office
niu LibreOffice, OBS
Studio"




MpEe3EHTAIH.
AyIuTopus Ui CAMOCTOSITEIEHONW PabOTHI OC Linux/Windows,
Tins obyuaromuxcst (MOXeT UCIonb30Bathes mist | Python, PyCharm.
. | IpOBEEHUs CEMUHAPCKUX 3aHATUN U JononuurensHoe I10:
CaMOCTOSITEIILHOM . .
KOHCYJIbTAIUH ), OCHAIIEHHAs: KOMIUIEKTOM oducHeiit maker MS Office
paboThI . .
CHEeIMATM3UPOBAHHON MeOeH 1 i LibreOffice, OBS
KomibioTepamu ¢ goctyrnom B DMOC. Studio

* - ayauTOpHs I CaMOCTOSATENFHON paboThl oO0yuatontixcs ykaszpiBaercss OBA3SATEJIBHO!

7. YHEBHO-METOJJUYECKOE U TH®OPMAIIMOHHOE OBECHIEYEHHUE JUCHUITJIMHBI

Ocnoenas numepamypa:

1. Mupkus, b. I'. BBeneHnue B aHanm3 naHHBIX : y4eOHHK U IpakTukyM / b. I'. MupkuH.
— Mockaa : U3natenbcrBo FOpaiit, 2023. — 174 ¢. — (Briciee obpazoBanue). — ISBN 978-
5-9916-5009-0. — TekcT : anexTpoHHbIH // OOpa3oBarenbHas muatdopma FOpaiit [caliT]. —
URL.: https://urait.ru/bcode/511121 (mara oopamienus: 30.04.2023).

2. AHanu3 AaHHBIX : yueOHHK a7 By30B / B. C. Mxurapsu [u ap.] ; noa penakimueii B. C.
MxwuTtapsina. — Mocksa : U3parensctBo FOpaiit, 2023. — 490 ¢. — (Bricuiee oOpa3zoBanue). —
ISBN 978-5-534-00616-2. — Texkcr : anekTpoHHbI // OOpazoBarenbHas miaatdopma FOpaiit
[caiiT]. — URL: https://urait.ru/bcode/511020 (nata oopamenus: 30.04.2023).
HononnumenvHas numepamypa:

1. MonenupoBaHue MPOIECCOB M CHCTEM : Y4EOHHK | MPaKTUKyM s By30B / E. B.
CrenpMaiionok, B. JI. Crenpmamionok, JI. A. EnukeeBa, C. A. CokonoBckas ; noja pegakiuei E.
B. Crenpmamonok. — Mocksa : U3natensctBo FOpaiit, 2023. — 289 c¢. — (Bsicuiee
obpazoBanue). — ISBN 978-5-534-04653-3. — Tekcr : anekrponnsiii // OOpa3oBaTenbHas
wiatdopma IOpaiir [caiit]. — URL: https://urait.ru/bcode/511904 (nata obpaieHus:
30.04.2023).

2. ®enopos, M. 1O. TlporpammupoBaHue Ha sI3bIKE BBICOKOTO ypoBHs Python : yuebnoe
nocobue it By30B / 1. FO. denopo. — 4-e u3f., nepepad. u gon. — Mocksa : M31aTenscTBo
FOpaiit, 2023. — 214 ¢. — (Bsicmee oopazoBanue). — ISBN 978-5-534-15733-8. — Tekcr :
aneKTpoHHbIHN // O6pazoBarenbHas miatgopma IOpaiit [caiit]. — URL:
https://urait.ru/bcode/515076 (nara obpamenus: 30.04.2023).

Pecypcuvl ungpopmayuonno-menexommynuxkayuouro cemu « Mnmepremy:

1. O9bC PYIH u croponnue DbC, Kk KOTOPBIM CTY/I€HThl YHUBEPCUTETA UMEIOT TOCTYII

Ha OCHOBaHUH 3aKJIIOYCHHBIX JOTOBOPOB

- DnekTpoHHo-ombmuoTeunas cucrema PYJIH — 9bC PY JIH
http://lib.rudn.ru/MegaPro/Web

- OBC «YHuBepcurerckas Oubauorexa oninan» http://www.biblioclub.ru

- OBC IOpaiit http://www.biblio-online.ru

- OBC «KoncynbTaHT cTyfeHTa» www.studentlibrary.ru

- OBC «Tpounkuii MOCT»

2. ba3bl JaHHBIX U TOMCKOBBIE CHCTEMBI

- DJIEKTPOHHBIN (POH]T TPABOBOW M HOPMATUBHO-TEXHUYECKOUN TOKYMEHTAIIUH
http://docs.cntd.ru/

- mouckoBas cuctema SJnnekc https://www.yandex.ru/

- mouckoBas cucreMa Google https://www.google.ru/

- pedepatuBHas 6a3a nanapix SCOPUS
http://www.elsevierscience.ru/products/scopus/
Yuebno-memoouueckue mamepuanvt 0 camocmosamenbHou pabomol 0OYUAOWUXCS NPU
0CB80EHUU OUCYUNTUHBL/MOOYIA*:

1. Kypc nexunii no nuciurmune «IIpukinaaHoil aHaau3 TaHHBIX ¢ UCMOJb30BAHUEM
s3b1ka Pythony.




* - Bce y4eOHO-METOANYECKHE MaTepuallbl Ul CaMOCTOATENbHOM paboThl 00yJaromuxcs
pa3MeIaTCs B COOTBETCTBUHU € AEUCTBYIOLIUM MOPsAKOM Ha cTpaHule aucuuiuinasl B TYHUC!

8. OLIEHOYHBIE MATEPHAJIbI U BAJLIbHO-PEATHHIOBASI CUCTEMA
OLEHUBAHMSI YPOBHSI C®OPMUPOBAHHOCTM KOMIETEHLHUI IO
JTUCHUIIMHE

OneHouHble MaTepuabl U OaUIBHO-PEUTHMHTOBAs CHCTeMa* OIICHWBAHUS YpPOBHS
c(hOpMUPOBAHHOCTH KOMIIETEHIIMHA (YacTH KOMIIETEHIIUK) 10 MTOTaM OCBOCHUS JUCIUILUIMHBI
«[IpuknagHOW aHaNW3 JAaHHBIX C HCIOJB30BaHMEM s3bika Pythony» mpencraBneHsl B
[Tpunoxxenuu k Hactosmeld Pabodeii mporpaMMe TUCITUATIIIUHBI.

* - OM u BPC dopmupyroTcst Ha OCHOBaHWUHU TPeOOBAHUI COOTBETCTBYIOIIETO
JIOKaJIbHOrO HOpMaTuBHOTO akta PY JIH.



PABPABOTYMUK:

JoueHt xadenpsl
MaTEeMaTHYECKOTO
MOJICTTUPOBAHUS U

Cannarapos Conrtan

HCKYCCTBEHHOT'O MHTEIUICKTA Hcmannosuu
Jonoxcnocms, BYIT Tloonuce Damunus 1. 0.
PYKOBOJ/JUTEJIb BYII:
3aBenyromuit kadeapoit
MaTeMaTUYECKOTO
MOJICIMPOBAHUS U Mansix Muxani
HACKYCCTBEHHOT'O MHTEIUICKTA JAmMutpueBny
Honocnocmo BYIT Ioonuce Damunus U.0.
PYKOBOJUTEJIb OII BO:
3aBenyromuii kadeapoit Teopun
BEPOSITHOCTEU U CamyitnoB Koncrantun
kubepbe3onacHoCcTr EBrenneBud
Honoxcnocms, BYIT Tloonuce Damunus U.O.



