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1. EJIb OCBOEHUMA JTUCIIUITJIMHbI

HucuuruinHa «IIpuknagHoi aHalu3 JaHHBIX C MCIIOJIB30BaHHEM s3blka Python» Bxoaut B
nporpamMmy  OakanmaBpuata «[lpukinagnas wuHpopmatuka» 1o Hampasiaenuto  09.03.03
«I[Ipuxnagnas uHpopmaTuKa» W u3ydaerca B 7 cemectpe 4 Kypca. JMCUUIUIMHY peanu3yeT
Kadenpa maTemaTtmueckoro MOJEIMPOBAHUS M HCKYCCTBEHHOTO HWHTEUIEKTa. JlucuuminHa
COCTOUT M3 4 pa3zienoB U 18 TeM 1 HanpaBieHa Ha U3yYEHHE SA3bIK IPOrPaMMHUPOBAHUS IIHPOKOTO
HazHaueHus: Python m ero OumbOnmorexku s 0OpaOOTKHM, BU3yadM3allMd M aHaIW3a JAaHHBIX:
numpy, pandas, matplotlib, seaborn.

[lenpr0 OCBOEHUS OUCLUIUIMHBI ABIsAeTCA [I3ydeHHME KIIACCHYECKMX MOJENIEH aHalnu3a
JAHHBIX C UCIOJIb30BaHUEM s13blka Python

2. TPEBOBAHMA K PE3YJIBbTATAM OCBOEHUMA JUCIHUITJIMHDbI

OcBoenne qucHUIUIMHbl «[IprKIaIHON aHAIM3 JaHHBIX C MCIOJBb30BaHUEM s3bika Pythony
HampaBJIecHO Ha (opMHpoBaHWE Yy OOydYalONIMXCA CISAYIOMUX KOMICTCHIMNA (4acTH
KOMITCTCHITHH ):

Tabnuya 2.1. Ilepeuenv komnemenyuil, opmupyemvix y 00V4arOWuxcs npu 0c60eHuu
OUCYUNTUHDBL (Pe3YTbmambl 0C80EHUS OUCYUNTIUHDL)

HHZ[HKaTOp]:I JAOCTHIKCHHUS KOMIIETCHIIMHA

Hugp Komnerenuus N
(B paMKax JaHHOH THCUUTUIMHEI)
[1K-4.1 3naet 0CHOBBI IPOrPaAMMHUPOBAHUSL; COBPEMEHHBIE
00BEKTHO-OPUEHTHPOBAHHBIE SI3BIKU ITPOTPAMMHPOBAHNS;
COBPEMEHHBIE CTPYKTYPHBIE S3bIKH IIPOTPAaMMHUPOBAHUSL; S3BIKH
Opranu3alluOHHOE U P PYKIYP ' IPoTPp p ’
COBPEMEHHBIX OM3HEC-TIPUIIOKCHNI;
TEXHOJIOTHUECKoe obecrieueHue
[1K-4 I1K-4.2 YMmeeT koIupoBaTh Ha sI3bIKaX IIPOrpaMMHUPOBAHMUS;

KOAUPOBaHMs HaA A3BIKaxX

TECTUPOBAThb PE3YJIbTaThl KOAUPOBAHMSI,
IPOrPaMMUPOBAHUS

I1K-4.3 BnaneeT HaBBIKaMu pa3paboTKu K02 HHPOPMAITMOHHON
CHCTEMBI; HaBbIKAMHU BepH(UKAIMU KOAa HHPOPMAIOHHOM
CUCTEMBI;

3. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OII BO

Juctunnuna «IIpukimanHoi aHanu3 JaHHBIX C UCTIOJIB30BaHUEM si3bika Pythony oTHOcuTCs
K YacTtd, popMUPYEeMOl ydacTHUKaMU OOpa30BaTeNbHBIX OTHOIIEHUH Onoka 1 «JlucrummuHbl
(Momynu)» 00pazoBaTeNbHON MTPOTrPaMMBI BBICIIIETO 00pa30BaHUSI.

B pamkax o0pa3zoBaTesbHOM NpoOrpamMmbl BBICIIETO O0pa30BaHMsS OOyYaIOIIMECS TaKXKe
OCBaMBAIOT  JIpyI'Me€ JWCLUUIUIMHBI W/WIM  TPAKTUKH, CIIOCOOCTBYIOIIME  JIOCTHKEHHUIO
3aIlJIAHUPOBAHHBIX PE3yJIbTaTOB OCBOEHUS JUCHUIUIMHBI «lIpuKianHON aHanM3 MAaHHBIX C
UCTOJIb30BaHUEM sA3bIKa Pythony.

Tabnuya 3.1. Ilepeuenv komnonenmos OII BO, cnocobcmeyrouux 00CmudiceHur
3ANIAHUPOBAHRHbLX Ppe3)1bmamoe OC60E€HUA 0MCI/;MI’IJZMHbl
IpeamecrByrommue IMocaenyrommue
Mud Haumenosane I/IcpI/II:l.HI/IHbI;/MOm JIH ncunnnnl:lil/l\lfo JIH
P KOMIeTeH UM et *Hy ’ A *Hy ’
NPAKTHKH NPAKTHKH
Hayuno-uccnenosatensckast pabota | Texnonorndeckas (IpoeKTHO-
OpraHu3anyoHHOE U
(moJTyyeHue MePBUYHBIX HABBIKOB | TEXHOJOTHYECKasi) MPAKTHKA;
TEXHOJIOTUYECKOE .
Hay4YHO-HCCIIEIOBATEIBCKOM HayuHo-uccnenoBatensckas
TIK-4 oOecrieyeHrEe KOTUPOBAHHS
paboTsl); pabora;
Ha SI3bIKaX .
AnroputMbl MamuHHON rpaduxu n | IIpenanmuioMHaas npakTHKa;
IPOrpaMMUPOBAHUS o
00paboTKH M300paKeHNUH;




HIngp

HanmeHnoBanue
KOMIIETEHI[HH

IIpenmecTBylommue
JAUCHHILTAHBI/MOYJIH,
NMPaKTHKUH*

Mocnenyrwomue
JUCHMILTHHBI/ MOYJIH,
NMPaKTHKUH*

CTpyKTYypBbl JaHHBIX U MApaTUTMbl
MPOrpaMMUPOBAHHUS;
TexHONMOrnuu NCKYCCTBEHHOTO
MHTEIJIEKTA;

Baenenue B mporpaMMupoBaHue
JUTE MOOMITBHBIX IDTaThOpM;
MeTo1bl HCKYCCTBEHHOTO
HMHTEJUICKTA,;

MeToapl MalTMHHOTO O0yUYCHHS;
Teopus aBTOMaTOB M (pOpPMaTBHBIX
SI3BIKOB;
MonenupoBaHHUe CI0KHO
CTPYKTYPHUPOBAHHBIX CHCTEM;
WHTennexTyalibHble CUCTEMBI;
TeopeTruueckue OCHOBBI
nHpopmaTuky;

OcHoBbl Web-TeXHOIOTHIA;
OCHOBBI IPOTPAMMHUPOBAHHS;
TexHONIOTHA MPOTPaMMHPOBAHIS,
Python u ero npunoxeHus;
KoMmbrorepHbIil IPaKTUKYM 110
HH(POPMAIMOHHBIM TEXHOJIOTHSIM;
Practicum in Artificial
Intelligence**;

* - 3aMONIHACTCS B COOTBETCTBUM ¢ MaTpuueit komnereniuii u CYII OII BO

** - 3JIeKTUBHBIC AUCIMIUINHBI /TIPAKTUKH




4. OFBEM JJVCHUILJIMHBI U BUbI YYEBHOH PABOTHI

OO01mmas TpyA0eMKOCTh TuCHUIUTHHBI «[[puKIa HO aHaTU3 JaHHBIX ¢ UCTIOIb30BaHUEM s3bika Python» coctaBisier «4» 3a4eTHBIC STUHUIIBL.
Tabauya 4.1. Buowvl yuebHoli pabomvl no nepuooam 0C80eHUs 00pA308aAMENbHOU NPOSPAMMbL BbICULIE20 00PA308AHU Ol OYHOU Dopmbl

00yuenus.
Bun yue6Hoii padoThI BCETI'O, ak.u. CEMec; pCen)
Konumaxmmnas paboma, ax.u. 54 54
Jlekimu (JIK) 18 18
JlaGopartopusie pabotsl (JIP) 36 36
IMpaktuueckue/cemunapckue 3ansatus (C3) 0 0
Camocmosmenvras paboma 0by4arowuxcs, ax.u. 63 63
Koumponw (sx3amen/3auem c oyenkou), ax.u. 27 27
Oo0masi Tpy10eMKOCTH T CHUIIHHBI aK.4. 144 144
3a4.e/l. 4 4




5. COAEPKAHUE JUCIUIIJINHBI

Tabauya 5.1. Codeporcanue oucyuniunsl (Mo0yis) no euoam y4ebHou pabomuol

Bun
Homep | HammeHnoBaHue pasnena "
Copep:xanue pa3aesia (TeMbl) yueOHoit
paszesa AMCHUIIJINHBI %
padoThI
KoppensanuoHHslil aHaIN3 B3aUMOCBS3H
11 PPEIIL JIK, JIP
KOJIMYCCTBECHHBIX IIPU3HAKOB
12 KoppensanuoHHslil aHaIN3 B3aUMOCBS3H P
. ' KaueCTBCHHBIX NIPU3HAKOB
Paspen 1| KoppenausonHbii ataius KaHoHMueckasi Koppersiuus U reHepaibHas
13 ppeiit P JIK, JIP
COBOKYITHOCTb
14 OueHka KOHOHUYECKOW KOPPEJIILIUT U P
' KaHOHMYECKHX BEJINYUH
2.1 O1eHKH apaMeTpoB JIK, JIP
. 2.2 HHTepBanbHas OlleHKa JIP
Paspnen 2 |PerpeccronHslii ananus >
2.3 JloBepuTeNbHBIA HHTEpBAI JIK, JIP
2.4 IIpoBepka 3HAUUMOCTH JIMHEUHOHU perpeccuu JIP
3.1 KnactepHslii aHanu3 JIK, JIP
MHoromepHsbIe 3.2 @dyHKIMOHAJ KayecTBa pa30ueHus! JIP
Paznen 3
HabIIoAeHUS 3.3 ANTOpUTMBI K1accuUKauU JIK, JIP
34 Moenu KinaccupUKaIMu JIP
CTaTUCTHYECKUI aHAIN3 U IPOTHO3 CE30HHBIX
4.1 ! p JIK, JIP
KoJieOaHuH
4.2 AJlanTUBHBIE MOJICTTH JIP
Paznen 4 |Bpemenusie psiibt 4.3 Mojenu aBToperpecun JIK, JIP
4.4 CramyoHapHble BpEMEHHBIE PsLIbI JIP
4.5 Mojienu CKONB3AIIETO CPETHETO JIK, JIP
4.6 Bpemennsie paast ARIMA JIP

* - zanonasercs Toiapko o OUHOM dhopme odyuenust: JIK — aexyuu, JIP — nabopamopnsie pabomoi; C3 —
npakmuiecKue/CeMunapcrue 3aHamusl.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUIIJINHBI

Tabnuya 6.1. Mamepuanvho-mexnuueckoe obecneuenue OUCYUNIUHBL

Tun aynuropuu

OcHamenue aynuropuu

Crnennann3npoBaHHoOe
yueOHOe/1abopaTopHoe
odopynoBanme, I1O u
MaTepHaJIbl 1J151 0CBOCHHA
AMCUMILINHBI
(mpu HeOOXOAUMOCTH)

Aynutopus U1 IPOBEICHUS 3aHATHI
JIEKIUMOHHOT'O TUIIA, OCHALIEHHAS

Kommerotep/HOyTOYK C©
JocTyrnoM cetu MHTepHeT
U DJIEKTPOHHO-

JlexumonHnas KOMIUIEKTOM CIICIIHAIM3UPOBAHHON MeOen; | 00pa3oBaTeIbHOU Cpeie
JIOCKOM (3KpaHOM) M TEXHUYECKUMU YHuBepcurera, opaysep,
CpeICTBAMU MYJIbTUMEINA MTPE3CHTALMI. I1O nyst mpocmoTpa PDF,
MS Teams

KomnbroTepHslii Ki1acc 11 MpoBeACHUS OC Linux/Windows,
3aHSTUN, TPYNIOBBIX U MHAWBUTyaIbHBIX KOMIWIATOP si3bika Python,

KoMIbEOTEpHBIi KOHCYJIbTalluH, TEKYILIEro KOHTPOJIA U PyCharm .

Iace MIPOMEXKYTOYHON aTTEeCTAllH, OCHAILICHHAS Hononxurensroe [10:

MEPCOHATBHBIMU KOMITBIOTEpaMH (B
KOJHM4YecTBe 22 IIT.), JOCKOH (IKpaHOM) U
TEXHUYCCKHMH CPEJICTBAMHU MYJIbTUMEIHA

odwucHeiit maker MS Office
i LibreOffice, OBS
Studio"




MIPE3CHTALMM.
AyauTopus ISl CaMOCTOSATEILHON paOOThI OC Linux/Windows,
Tins oOyuarormxcs (MOKeT ucroisib3oBarses st | Python, PyCharm.
., | MpOBeEeHNs CEMUHAPCKUX 3aHATUN U HononnurensHoe I10:
CaMOCTOSITEIILHOM . .
KOHCYJIbTaIlMI ), OCHAILLIEHHAs! KOMILIEKTOM oducusrii naker MS Office
paboThI . .
CHeIMaIu3UPOBAHHON MeOeIH U i LibreOffice, OBS
KomIbloTepamu ¢ goctynom B SUOC. Studio

* - ayIUTOpHS AJIsl CAMOCTOSITENIbHOI padoThl 00yyarontuxcs ykaspiBaercs OBA3ATEJIbHO!

7. YHEBHO-METOJUYECKOE U TH®OPMAIIMOHHOE OBECHIEYEHUE JUCHUITJIMHBI

Ocnoenas numepamypa:

1. MupxkuH, b. I'. BBenenue B aHanu3 JaHHBIX : Y4eOHHUK U pakTukyM / b. I'. MupkuH.
— Mockaa : U3narensctBo FOpaiit, 2023. — 174 ¢. — (Bricmee o6pa3zoBanne). — ISBN 978-
5-9916-5009-0. — Texkcrt : anexTpoHHbI // O0pa3oBarenbHas mwiatdopma FOpaiir [caiiT]. —
URL.: https://urait.ru/bcode/511121 (mara obpamenus: 30.04.2023).

2. AHanu3 JaHHBIX : yueOHUK a5 By30B / B. C. Mxwurapsu [u 1p.] ; moa pexakmnueii B. C.
Mxurapsina. — MockBa : M3natensctBo FOpaiit, 2023. — 490 c. — (Bricuiee oOpa3oBanue). —
ISBN 978-5-534-00616-2. — TekcT : anekrpoHHbIi // O6pazoBaTensHast miardopma FOpaiit
[caiiT]. — URL: https://urait.ru/bcode/511020 (nata oopamenus: 30.04.2023).
Jononnumenvnasn numepamypa:

1. MoaenupoBaHue MPoLeCCOB U CUCTEM : YUEOHUK U MPaKTUKyM i1 By30B / E. B.
Crenbmamionok, B. JI. Crensmamonok, JI. A. Enukeesa, C. A. CokomnoBckas ; moj penakiueit E.
B. Crenpmamonok. — MockBa : M3natensctBo FOpaiit, 2023. — 289 c. — (Bricuiee
obpazoBanue). — ISBN 978-5-534-04653-3. — Texkcr : anekrponnsii // O6pa3oBaTenbHas
wiatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/511904 (nata obparieHus:
30.04.2023).

2. ®enopos, . FO. IlporpamMmmupoBaHue Ha sI3bIKE BRICOKOTO YpoBHs Python : yuebHoe
nocobue jyist By30B / J1. FO. ®denopos. — 4-e u3z., nepepad. u gom. — Mocksa : M3narenscTBo
IOpaiit, 2023. — 214 c. — (Bricuee oopazoBanue). — ISBN 978-5-534-15733-8. — Texkcer :
anekTpoHHbIN // OOpa3oBarenpHas miaTdopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/515076 (nata obpamenus: 30.04.2023).

Pecypcuvl ungpopmayuonno-menekommynuxkayuonnou cemu « nmeprnemy:

1. ObC PY1H u ctoporane ObC, Kk KOTOPBIM CTyI€HThl YHUBEPCUTETA UMEIOT JOCTYII

Ha OCHOBAHMH 3aKJIFOYCHHBIX JIOTOBOPOB

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

- OBC «YnuBepcuteTckas oubianoreka onnan» http://www.biblioclub.ru

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

- ObC «KoHcynbpTaHT cTynenTay www.studentlibrary.ru

- OBC «Tpounkuit MmocT»

2. ba3bl TaHHBIX U TOUCKOBBIE CUCTEMBI

- DIIEKTPOHHBIN (HOH/I TPABOBOYM M HOPMATUBHO-TEXHUYECKOW JJOKYMEHTAIIUU
http://docs.cntd.ru/

- mouckoBas cucreMa Suaekc https://www.yandex.ru/

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

- pedeparuBHas 6a3a ganabpix SCOPUS
http://www.elsevierscience.ru/products/scopus/
Yyebno-memoouueckue mamepuansvt 011 camocmosmenbHol pabomsl 00y4arOuuxcs npu
0CBOCHUU OUCYUNTUHBL/MOOYAAE:

1. Kypc nexuuit no quctuminune «[Ipuknaanoit aHaan3 JaHHBIX ¢ UCTIOIB30BAaHUEM
s3pika Pythony.




* - Bce y4eOHO-METOIMYECKUE MATePUANTBI JJII CAMOCTOSITEIIBHONH PabOThl 00ydJaromuXCst
pa3MeIarTCs B COOTBETCTBUU C ICUCTBYIOIIMM HOPsAIKOM Ha cTpaHulle auciuuruimasl B TYUC!

8. OLIEHOYHBIE MATEPHAJIBI U BAJUILHO-PEUTHUHTOBASI CHCTEMA
OLEHUBAHMSI YPOBHSI C®OPMHUPOBAHHOCTH KOMIETEHIHWI TIO
TACHATIIAHE

OneHouHble MaTepuasibl U OaUIbHO-PEUTHMHIOBas cHCTeMa™ OIlCHUBaHUS YpPOBHS
c(OPMUPOBAHHOCTH KOMIETCHIMN (YaCTH KOMIICTCHIIMI) MO0 WUTOraM OCBOCHUS JUCIUTUTHMHBI
«[IpuknagHol aHanmu3 JAaHHBIX C HCIOJNb30BaHMEM s3bika Python» mnpezacraBnensl B
[Tpunoskenuu k HacTosmei Paboueli mporpaMMe AUCIUILTAHBL.

* - OM u BPC dpopmMupyroTcsi Ha OCHOBaHUHU TPeOOBAaHUN COOTBETCTBYIOIIETO
JIOKaJIbHOTO HOpMaTuBHOro akra PY JTH.



PA3BPABOTYMUK:

Horuent kadenapsr
MaTeMaTHIeCKOTO
MOJICITUPOBAHUS U

Cannarapos Conrtan

HCKYCCTBECHHOI'O MHTCJIJIICKTA Hcmannosuu

Jonoxcnocmo, BYIT Tloonuce Damunus 1. 0.
PYKOBOJUTEJIb BYII:

3aBeayromuii Kadeaps

MATEMATHUYCCKOT O

MOJICIIMPOBAHUS U Manpix Muxaui

I/ICKYCCTBGHHOFO HNHTCIIJICKTA I[MI/ITpI/ICBI/I‘-I
Honocnocmo BYITT Ioonuce Damunus U.0.

PYKOBOJIMUTEJIb OII BO:

3aBenyrouuii kadeapoit Teopun
BEPOSATHOCTEUN U
kubepbe3onacHoCcTr

CawmyiinoB KoHncrantun
EBrenneBnu

Honoxcnocmo, BYIT

ITloonucw

Damunus U.0.



