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1. EJIb OCBOEHMA JUCIIUITJIMHbI

Hucuummuaa «[IpukiagHOl aHamU3 NaHHBIX C MCIOJIB30BaHWEM si3bika Pythony» BxomuT B
nporpammy OakanaBpuata «busHec-mHpopmaruka» mo HamnpasieHuto 38.03.05 «busnec-
uHpopmarukay u wu3ydaercs B 7 cemectpe 4 kypca. Hucnmmiuny peamusyer Kadenpa
MaTEeMaTHYECKOr0 MOJICIHPOBAHUS M MCKYCCTBEHHOTO HMHTEJUIEKTa. JIMCIMIUIMHA COCTOUT U3 4
paznenoB U 18 TeM u HampaBlieHa Ha W3y4YEHUE S3BIK IPOrPAMMHUPOBAHUS IIMPOKOTO Ha3HAYCHUS
Python u ero 6mbnuoTexku s 0OpabOTKH, BU3yaaH3allM¥ W aHAIM3a JaHHBIX: numpy, pandas,
matplotlib, seaborn.

Lenpto OCBOEHMS TUCHUIUIMHBI sIBIsieTCs VI3yueHWe KIIacCHYEeCKMX MOJeNel aHaln3a
JAHHBIX C UCMOJIb30BaHUEM si3bIKa Python

2. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUSA JUCHUIIVIMHbI

OcBoenne muctuIUIMHbl «lIpUKITaqHON aHATN3 JAHHBIX C WCIOJB30BaHUEM si3bika Python»
HampaBlieHO Ha (opMupoBaHHEe Yy OO0y4alomMxcs CIHEAYIOIUX KOMIETeHIUH (4acTtu
KOMIICTCHITNH ):

Tabnuya 2.1. Ilepeuenv komnemenyutl, Gopmupyemvix y 00yYAOWUXCL NPU OCBOCHUU
OUCYUNTIUHBL (Pe3VTbmambvl 0C80EHUS OUCYUNTUHDL)

I/IHZ[I/IKaTOp])I JOCTHIKCHUS KOMIICTCHIUHN

Iudp Komnerennus N
(B paMKax JaHHOUW NHUCUMUTUIMHBI)
CriocoOeH MPUMEHSATh ITK-2.1 3naet 6a30BbIi MaTeMaTUYCCKUI ammapar, HeOOXOIMMBbIi
(byH1aMeHTalbHbIe 3HaHUS, JUIsL pellieHuns 3a1a4 MpoheCcCUOHATIBHON e TeIbHOCTH;
MOJyYeHHBIE B 001aCTH I1K-2.2 YMeeT npuMeHATh 3HaHUSA U METOJIbI U3 00JIaCTH
[K-2 MaTeMaTHYECKUX U (UIIN) MaTeMaTHYECKUX U (MJIM) €CTECTBEHHBIX HayK JUIA PELICHUs 3a1a4
€CTECTBEHHBIX HAYK, U podeCcCHOHANBHOM NesITeIbHOCTH;
HCIIOJIb30BATh UX B [IK-2.3 NmeeT npakTHYECKUI OIBIT PEILIEHUS! CTAHIAPTHBIX
npodeccHoHAIBEHOM MaTeMaTHYeCKHX 3aJ1a4 U PUMEHSIET ero B MpodeccHoHanbHON
JeATeIbHOCTH JIeSITeIIbHOCTH;

[1K-4.1 3naer sA3bIKM BU3YaIbHOI'O MOJAETUPOBAHUS;
[1K-4.2 YMmeer aHaTH3UPOBATH M OIICHUBATH (DAKTOPHI U YCIIOBHS,
BIIMSIIOIIME Ha MIPUHSTHE YIIPABICHUYECKUX PEIICHUI;

Crnoco6eH puHUMATh
000CHOBaHHBIE YIIPABICHIECKUE

[IK-4 SIIICHHSI B CBOCH
p . [1K-4.3 YMmeeT npoBOJHTE OLEHKY 3(PPEKTHBHOCTH MPUHATHS
poeCCHOHATBHOMI
pELICHUs B COOTBETCTBHHU C BEIOPAHHBIMU KPUTEPUSIMH HITH
JesITeIbHOCTH

BBI6paHHI)IMI/I CJIICBBIMHU IIOKA3aTCIISIMHU,

3. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OII BO

Juctunnuna «[IpukiagHoi aHanu3 JaHHBIX C UCTIOJIB30BaHUEM si3bika Pythony oTHOcuTCs
K 0JI0Ky 110 BBIOOpY 6J10Ka 00pa30BaTEeNIbHOM MPOrpaMMBbI BBICILIET0 0Opa30BaHMS.

B pamkax o0Opa3zoBaTeNbHON MpOrpamMMbl BBICIIETO O0pa30BaHHUS OOYYAIOIIMECS TaKXKe
OCBaWBAIOT JpPyrue JUCIHUIUIMHBI W/WIW  TPAKTHKH, CIOCOOCTBYIOIIME  JIOCTHIKECHHUIO
3aIJITAHUPOBAHHBIX PE3YIbTaTOB OCBOSHUS NUCHUIUIMHBI «[IpuKiIamHON aHamM3 MJaHHBIX C
WCIIOIh30BaHUEM si3bIKa Pythony.

Tabauya 3.1. Ilepeuenv xomnonenmos OI1 BO, cnocobcmsyrouux 00CMUNICeHUIO
3anIaHUPOBAHHBIX PE3VIbMAMO8 0C80EHUS OUCYUNTUHDBL

IIpexmecTByOIIHE IMocaenyrommme
Mudg Hanwenosanue )Jncznnn.lmﬂbllyMolllll JN uncunnnnl:l}lil/;loa JIA
P KOMIIETEH [T " yam, ° yoiu,
MPAKTHKH MPAKTHKH
K-2 CrniocoOeH MPUMEHSATh Hayuno-uccnenoBatensckas pabora | IIpeamumnioMHas MpaKTHKa,
(hyHITaMeHTaNbHbIE 3HAHUS, (Tmonmy4yeHre MepBUYHBIX HABBIKOB




HIudgp

HanmeHnoBanue
KOMIIETeH NI

IIpenmecrByromue
AUCHHUTIIUHBI/MOAYJIH,
NPaKTHKH*

Mocaenyromue
JUCHMITHHBI/ MOAYJIH,
NPaKTUKH*

MTOJTyICHHBIE B OOJIACTH
MaTeMaTHYECKHUX ¥ (WIJIH)
€CTECTBEHHBIX HayK, U
UCIIONB30BATh UX B
po¢eCCHOHATBHO
JEATETLHOCTH

Hay4HO-MCCIIEN0BATENBCKON
paboTel);
MaremaTtuyeckuii aHaIU3;
Jluneitnas anredpa;
JuckpeTHast MaTeMaTuKa U
MareMaTuyecKas JIOTHKa;
Konuenmuu coBpeMeHHOro
€CTEeCTBO3HAHUS;

Teopus BeposiTHOCTEH U
MaTreMaTuuecKas CTaTHCTHKA;
Teopust KoHEUHBIX IpadoB;
JuddepeHnnanbHble U pa3HOCTHBIE
YpaBHEHUS;
dunancoBas MaTeMaTHKa,
MaremaTinuecKue MOJIENN B
9KOHOMHUKE U (pHHAHCAX;
OCHOBBI MaTEMaTHYECKON TEOPUH
TeneTpaduka,;
CroxacTuieckuil ((MHaHCOBBIN
aHau3;
IIpuknanHble CTOXaCTUYECKHE
MOJIeNY;
HNmuTannoHHOE MOJETHPOBaHHE;

[1K-4

CriocobeH npuHUMaTh
00OCHOBaHHbBIE
yIIpaBJIEHYECKUE PEIICHNS B
CBOCH PO eCcCHOHATBHOM
JeATeTbHOCTH

MUKpPOIKOHOMHKA U MEHEIDKMEHT;
Makpo>KOHOMHUKA;
ApXUTEKTYpa MPEPHSATHSL;
UT-uadpactpykTypa IpeanpUsITHS;
Maremarinyeckue MOJIENH B
9KOHOMHUKE U (pHHAHCAX;
MonenupoBaHue 6U3HeC-
MPOLIECCOB;

OCHOBBI MaTeMaTH4ECKO TEOpUU
TeneTpaduka,;
CroxacTuyeckuil GPMHAHCOBBIN
aHaJn3;
[TpuknagHble cTOXacTHYECKHE
MOJIETIH;
HmuTannoHHOE MOJETMPOBaHHE;
MonenupoBaHue CI0KHO
CTPYKTYPUPOBAHHBIX CUCTEM;
OO011ast TeopHst CUCTEM;
CucteMbl MOJJICPKKH NPUHITHS
peLIeHui;

AHanu3 TaHHBIX;

IIpenaunioMHas NpakTUKa;
HayuHo-uccnenoBarenbckas
paborta;

* - 3aMONHACTCS B COOTBETCTBHUH ¢ MaTpuieii komnerenuii u CYII OIT 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 O0c8oeHUs 0OpPA308amMenrbHOU NPOSPAMMbL 8blCUe20 00pa308aHus OJisi OYHOU (OpMbl
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. 90 90
Koumponw (ax3amen/3auem c oyenkoil), ax.u. 0 0
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:

MIEPCOHATHHBIMI KOMIBIOTEpaMH (B
koiuudectse [[lapamerp] mt.), Tockoi
(3KpaHOM) U TEXHUYECKUMHU CPEACTBAMU

odwucHeiit maker MS Office
niu LibreOffice, OBS
Studio"




MYJbTHME]IMA TPE3CHTAITHIA.
AyIuTopus Ui CAMOCTOSITEIEHONW PabOTHI OC Linux/Windows,
Tins obyuaromuxcst (MOXeT UCIonb30Bathes mist | Python, PyCharm.
. | IpOBEIEeHNs 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:
3aBeayromuii Kadeaps
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.



