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1. Ilesiu OCBOEHUSA TMCHUNIUHBI
[enssMu oCBOEHUS TUCHUILIIMHBI "AHanu3 naHHBIX Ha Python" sBisitorcs oOydueHue CTy/IEHTOB
HABBIKAM MPOTPaMMHUPOBAHMS W aHAM3a JIaHHBIX Ha s3bIKE TNporpamMmupoBanusi Python — mms
MoCJIeyIOIIEH pa3paboTKM CTpaTeruii MPOIBMKEHUS MMPOAYKTOB U YCIYT B ITU(POBOM MPOCTPAHCTRBE.

2. MecTo tucuuninHbl B cTpykType OIT

JluciumiimHa OTHOCHTCS K 00sI3aTEIbHOM 4acTi 00pa30BaTeIbHONU MPOTPaMMBI.
W3ydeHue JaHHON AMCUUITIMHBI Oa3upyeTcs Ha CIASAYIOUINX JUCIUILINHAX

® Teopust 5)KOHOMUYECKOU CTaTUCTUKH

J1s ocBOeHUS JaHHOW JUCHMILIUHBI 00YyYaIOLIUICS T0JKEH:

BIIAJICTh CJICIYIOUIUMHU 3HAHUSIMU U KOMITETCHIIUSIMU:

® OCHOBBI IPOIPAMMUPOBAHUS

® Teopust BEpOSATHOCTH

e CTaTtucTuka

e MaremMaThuecKuii aHaJIn3

3. Illianupyemble pe3yJbTaThl 00yUeHHUsI 10 TUCHHIIHHE

3.1. Komnerenuuu, popMHPOBAHNIO KOTOPBIX CIIOCOOCTBYET AUCHUILINHA

[Tpu ocBOEHMH AUCHUILIMHBI (OPMUPYIOTCS CIAEAYIOLME KOMIIETEHIIMU B cooTBeTcTBUU ¢ PI'OC
BO no nanHOMY HanpaBJIeHUIO TOJTOTOBKHU:

a) yausepcaibHble (YK):

0) obmenpodeccuonanpubie (OIIK):

OIIK-3 Cnoco0eH caMOCTOSTENFHO CO3/1aBaTh MPUKIIAJHBIE MPOTPaMMHBIE CPEJICTBA HA OCHOBE
COBPEMEHHBIX MH()OPMAILMOHHBIX TEXHOJIOTUH M CETEBBIX PECYpCOB, B TOM YHCJIE OTEYECTBEHHOTO
IIPOU3BOJICTBA

B) npodeccronanpabie (I1K):

[IK-5 CnocoOeH mnpumeHsTh HWH(OPMALMOHHBIE TEXHOJOTHUH Ul OCYIIECTBICHHUS TEXHHUKO-
HPKOHOMHYECKUX PACUETOB M aHAIN3a X03AHCTBEHHOM EATENbHOCTH OPraHu3alnun

3.2. [lepeyens MJIAHHPYEMBIX Pe3yJLTATOB OOy4YeHUS] MO JMCIHUILUIMHE, COOTHECEHHBIX ¢
HHIMKATOPAMH JOCTHKEHHS (POPMHUPYEMbIX KOMIICTEeHIH I

B pe3ynbrare ocBOE€HUS AUCHUIIIIMHBI 00 yYaIOLIUICS TO0JKEH:

3HAaTh:

e OcCHOBHBIC HHCTPYMEHTHI aHaM3a JaHHbIX Ha Python u ycrnoBus ux npumenumoctu(I1K-5)
YMers:

e Hcnosnp3oBarh TOTOBbIE OMONMMOTEKH s aHaiamu3a gaHHbIX (OITK-3)

e PazpabaThiBaTh NpPOTrpaMMbl, peaTU3yIOIIME AJITOPUTMBl aHalIM3a JIAaHHBIX, Ha S3bIKE
Python(OITK-3)
Nmets npakTudeckuii onbIT/MIMeTh HaBBIKH:

e pelleHHs NPUKIAIHBIX 3a/1a4 C TOMOIIBIO aHaM3a JaHHBIX Ha s3bike Python.(OITK-3, ITK-5)

4. O0beM U coJep:kaHue TUCHUTITUHBI
O0beM TUCHUIIMHBI cOCTaBIIAET 5 3aueTHbIX enuHull (180 akageMuueckux 4acoB)

4.1. Conep:kanue JAUCHUILUIMHBI MO pa3gejaMm (TeMaM), COOTHECEHHOEe ¢ BHIAMH H
TPYI0€MKOCTHIO 3aHATHH JIEKIIMOHHO-CEMHHAPCKOI0 THIIA

OO0beM MHOW KOHTAKTHON pabOThl M CaMOCTOSTENbHON paboThl 00yYaromerocs Mo JAUCIUTIINHE
yKa3aH B yueOHOM TUTaHEe 00pa30BaTEIHLHOM MPOTPAMMBI.
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Ne Bupnsl 3aHATHN, HX @OpMBI TEKYILETO
/1 Paznensr (Tembn) e 00BEM (B ak.gacax, 1o KOHTPOJISL YCTIEBAEMOCTH (110
JIUCLUATUIUHBI 3 o4HOU opMme 0OyueHns) ouHOH popme 0OyueHns)
GE.) 3aHATHA 3ansTus
© JIeKIHOH- cemmHap- ®DOpMBI IPOMEKYTOUHOI
HOro THIa CKOI'o TuIia arTecTanuu

1. | BogHslii. OcCHOBHBIE 2 1 Crucok BOIIPOCOB,
KOHCTPYKIIMU U 0a30BbI€ THIIbI HHTEPECYIOIHUX CTyACHTa II0
Python. COJZIepIKaHUI0 JUCLUTITHEI

(cmaercs B MICHMEHHOM BHIC)

2. | Hactpoiika OKpyXeHHS W Cpebl 2 1 lmpaxr. OMopHBIT KOHCTIEKT
pa3paboTKH. Tun JAHHBIX: sanste | Otuer. Pemenwe  y4eOHBIX
KOJUJIEKLIMH. 3aja4

3 Cozmanme  kmaccoB B Python, 2 1 lmpaxr. OnopHBINA KOHCTIEKT
IPUMEHEHHUE HacleI0BaHuUS. 3ansate | Otuer. Pemenuwe  y4eOHBIX

3aja4

4 O06paboTka UCKITIOYCHUH. 2 1 lmpaxkr. OnopHbIA KOHCTIEKT

3aHATHE Otuer. Pemenue  y4eOHBIX
3aja4

5 3HakoMcTBO ¢ Onbnmuorekamu Python | 2 1 1 mpakt. | ONOpPHBINA KOHCIIEKT
Ul aHajau3a JaHHBIX: NUMpY, Scipy 3ansate | Otuer. Pemenune — y4eOHBIX
u pandas. 3a1aq

6 Pabora ¢ maHHBIMH TIpH TIOMOIIH 2 1 1 mpakt. | OMOPHBINA KOHCTIEKT
pandas. OOwekThl pandas.Series, 3anatue | Oryer. PerieHue — y4eOHBIX
pandas.DataFrame, CPYIIIUPOBKA 3ama4
JaHHBIX paboTa C HECKOJbKUMH
Ta0JIMIaMH, npeoOpa3oBaHue
MPU3HAKOB.

7 Buzyanuzanusi JaHHBIX C TOMOUIBIO 2 2 1 mpakr. OnopHbI KOHCIIEKT
matplotlib, pandas. MurepakTtuBHas 3aHste | Otuer. Pemenue  y4eOHBIX
Bu3yanu3anusi ¢ plotly. 3a7a4

8 CrnyvaiiHble BEJTMYMHBI, TOKa3aTelH 2 2 I mpaxr. OnopHBIA KOHCTIEKT
LEHTpa paclpeneneHus, HOpMaJIbHOE 3anste | Otuer. Pemenne  y4eOHBIX
pacnpezneneHue, HEHTpaIbHas 3a1aq
MpeJieNbHas Teopema.

9 3aBUCHUMOCTb MEXAY CIIy4allHBIMH 2 2 1 mpakt. | ONOPHBIA KOHCIIEKT
BEJIMYMHAMH. Pacnpenenenune 3anste | Otuer. Pemenue  y4eOHBIX
CTpIO/IeHTA. 3a1a4

10 | OyHKIMK CTATUCTUKH B SCIPY. 2 2 2 mpakt. | OMOpHBINA KOHCIIEKT

3aHATHE Otuer. Pemenne  yueOHBIX
3aga4

11 | JloBepuTenbHBIN HUHTEpBaI, 2 2 2 TpaKT. OmopHBIH KOHCIIEKT
MPOBEpKa TUIOTE3 U pacrlpeiesieHne sansite | Otuer. Pemenwe — y4eOHBIX
CreiofieHTa 3aga4

12 | 3axmrountensubiil. IlonBenenue u 2 2 npakT. | Pemenue yueOHBIX 3a1a4
aHam3 MPOMEXYTOYHBIX 3aHsTHE
PE3yIBTATOB OCBOCHUS IMCIMILIMHBI

Wroro 3a cemectp: 16 14 DK3aMeH
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4.2. PazBepHyTO€ ONMUCAHHE CO/IEPKAHMS JTUCHHUILJIMHBI M0 pa3aeiaM (TeMaMm)

Pa3nen 1. Beoaublii. OCHOBHBbIE KOHCTPYKIUM U 6a30Bble TUNBI Python.
Copepxanue pazaena:

e 3HAKOMCTBO CO Cpeioil pa3paboTKu

e [loHsATHE TUIIBI TaHHBIX

e l3ydenue sneMeHTapHbIX QyHKIui Python

e lI3yueHue MOHATHUS LUKJIBL.

Pa3nen 2. Hacrpoiika okpyskeHusi u cpebl pa3padoTku. THl TaHHBIX: KOJLJIEKIIHH.
ConeprxaHue paszzena:

e lI3ydyenue cpe30B, MHACKCALUU.

e 3HAKOMCTBO C METOJaMM pabOThI CO CIOBApSAMHU, KOPTEKAMH, CIIUCKAMHU.

Paznen 3. Co3znanme kiaaccos B Python, npumenenne Hac/1e0BaHHus.
Conepxanue pasaena:

e 3yuenue ocHos OOII,

e lI3yueHue noHATUN NOIUPOPMU3M, UHKAIICYIIALHUS.

e [lonsaTHE KIIACCOB M HACJIICOBAHMS

Pa3znen 4. O6padoTka uCKII0OYEHMIA.
Coneprkanue pasnena:
e (OOpaboTKa UCKIIOYEHUN
e (Co3aaHue MOJIb30BATEIHCKUX TUIIOB OLIMOOK
e [lepexBaT CUCTEMHBIX UCKIIOUYECHHI
e KoHcTpykius assert
Pa3nen 5. 3naxomcTBo ¢ 6ubanoTekamu Python 1is aHa/iu3a 1aHHBIX: numpy, scipy u pandas.
Conepxanue pasaena:
e 3HAKOMCTBO C OUOIMOTEKON nuMpy
e 3HAKOMCTBO ¢ OMOIMOTEKOM SCipy
e 3HAKOMCTBO ¢ OMOIMOTEKOM pandas

Pa3nen 6. PaGora ¢ nanubivu npu nomouu pandas. O6bextnl pandas.Series, pandas.DataFrame,
rPyNNHPOBKA JaHHBIX PadoTa ¢ HECKOJbKHMH Ta0IMIIaMH, TPeodpa3oBaHie NPU3HAKOB.
Conepskanue pasnena:

e Pa0ora ¢ JaHHBIMY IIPH ITOMOIIM pandas.

e  OOnexTsl pandas.Series, pandas.DataFrame

e ['pymnmupoBKa JaHHBIX padOTa C HECKOJIBKUMH TaOIUIIAMH

e [IpeoOpazoBaHue MPU3HAKOB.

Pa3zgen 7. Busyaau3zanus 1aHHbIX ¢ mnoMouisio matplotlib, pandas. MHTepakTHBHAsI BU3yaINM3alHsi C

plotly.
Conaeprxanue paszena:

e Busyanusainus AaHHBIX ¢ momolsio matplotlib, pandas.
e llHTepakTuBHAs BU3yanusanus ¢ plotly.

Pa3nen 8. Cayuaiinbie BeJIMUMHBI, IOKA3aTeIH LEHTPA pacnpeieieHusi, HOpMalibHOe pacipe/ieieHue,
LeHTpaJbHasl NpeJebHasi TeopeMa.



OcHoBHas npoeccroHalbHas 00pa3zoBaTeIbHas IporpaMMa
02.04.01 MaremaTuka 1 KOMIOBIOTEPHBIE HAYKU

(LludppoBoe MoaenrpoBaHNE IKOHOMUYECKHX ITPOIIECCOB)

Coneprkanue pasnena:

CrnyuaiiHble BEIMYMHBI

Iloka3aTenu LeHTpa pacupeneacHus
HOpMaJ'II)HOC pacrnpeacicHuc
IleHTpasibHas IpeENbHAS TEOPEMA.

Paznen 10. ®yukuuun cTaTHCTHKH B SCipy.
Conepxanue pasena:

e  Oyukuus rv_continuous

e O@ynkmus rv_discrete

e @yHnkmus rv_histogram

Pa3nen 11. JloBepurenbHblii HHTEPBAJ, IPOBEPKa rumoTe3 u pacnpeneienue CTbio1eHTa
Conaeprxanue paszena:

e JloBepUTENbHBIN HHTEPBAJ

e [IpoBepka runores

e Pacnpenenenue CtbroaeHTa

5. O6pa3zoBarejibHbIe TEXHOJIOTHHI

[lepeueHr  WHQPOPMALMOHHBIX  TEXHOJOTHMM,  HMCIOJB3YEeMbIX  IPH  OCYIIECTBICHUU
00pa30BaTeNLHOTO MPOIIECcCa MO AUCIUILTNHE: TEXHOJIOTUH CMEIIAHHOTO 00yUeHHUS.

B mpouecce oOyueHHsI TpeAronaraeTcsi UCHOJIb30BAHUE 3JIEMEHTOB JICJIOBBIX M POJICBBIX WL,
MO3rOBOH WTypM i pCHICHHUA CJIOXKHBIX 3adad, MPUMCHCHUC MAIIMHHOIO O6y‘~IeHI/I$I B THUIIMYHBIX
CIIydasix MPaKTHKH, pa300p MPaKTHUECKUX KEHCOB, JICKIIUU TPUTIIAIICHHBIX JOKIaTYHKOB.

6. YueOHO-MeTOAMYECKOE OOecedeHre CaMOCTOSITe/IbHOI padoThl 00ydaroImuxcst

CamocrodrenbHas paboTa 00y4aroLMXcsi OPraHU30BaHa B BUJIE U3YUCHHS TEOPETUYECKOTO
Marepuana, peeHns 3a1a9 ¥ MPaKTHYECKOTo MPUMEHEHHS MTOTYYSHHBIX HABBIKOB JUISI MAIIMHHOTO
00y4YeHMsI U yIIpaBICHUs OOJIBIIUMU TAHHBIMH.

Memoouueckue ykasanus 013 06yuarOwWuxcs no oceoeHuio oucyuniunsl «Mawunnoe ooyyenue »
HAX00amcs Ha UHDOPMAYUOHHOM pecypce Kagheopbl

7. XapaKkTepuCTHKAa OLCHOYHBIX CPeACTB /UIA TeKYLero KOHTPOJSI YCHeBAeMOCTH H
NPOMEKYTOYHOH ATTeCTAUM 00y4aKOIIUXCH M0 JUCHUIINHE

JUis Tekyliero KOHTPOJS YCIIEBA€MOCTH M MPOMEKYTOYHOW aTTecTallud OOy4aroIUXcs IO
JUCIUIUINHE UCTIOIb3YIOTCS TECThI, KOHTPOJIbHBIE PaOOTHI.

DK3aMeH IPOBOJUTCS B YyCTHOU (opMme.

O11eHKa «OMAUYHOY» GbICINABGAACTCS cmydeHmy 6 cydae npasuilbHoco omeema Ha 3610611!)/, Ha
680Npocsl bunema u OONOJHUMENbHbLE 60NnpochHl.

Ornenka «XOpOouLo» eblcmaejiiemcs cmyOeHmy 6 ciydae npasuilibHoco omeema Ha Ha 361061'{)/, Ha
680Npocsl ounema..

O1IeHKa «Y0061emMEOPUMENbHOY GLICIAGISAEMC CIYOEHMY 6 CIyude NPAGUIbHO20 0Mmeema Ha
3a0ayy.

OHeHKa «Hey()oeﬂemeopumeﬂbhzo» sblcmaenisiemcs cmydeHmy 6 OCMAJIbHbLX CIIYHAsX.
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8. YueOHo-MeToqMYecKOe H HH(OPMAIIMOHHOE 00ecedyeHre JUCITUIIMHBI

OcHoBHas nuTeparypa:

1. Ocunog, I'.C. Meroas! uckycctBeHHoro uatemiekra / I.C. OcumoB. - MockBa : ®uzmaTiur,
2011. -

296 c. : wi., cxem., Taba. - bubmmorp. B kH. - ISBN 978-5-9221-1323-6 ; To e [DneKTpOoHHBIHA
pecypc]. -

URL.: http://biblioclub.ru/index.php?page=book&id=457464.

2. KpyrukoB, B. H. Anamu3 nmanseix / B.H. Kpyrukos ; B.B. Memeukun .— Kemeposo :
Kemeposckuit

rocyaapcTBeHHbIi yHuBepcurert, 2014 .— 138 c. — ISBN 978-5-8353-1770-7 .—

<URL:http://biblioclub.ru/index.php?page=book &id=278426>.

JononHuTenpHas tuTeparypa:

1.Bockobotinuxos, FOpuii Eecenvesuy. Pecpeccuonnsiii ananuz oannsix 6 nakeme Mathcad : yueo.

nocobue / FO.E. Bockobotinukoe .— Mockea : Jlans, 2011 .— 224 c. : un., maoa. + CD .—

([ Vuebnuxu ona 8y3o6. Cneyuanvuas aumepamypaj) — .— ISBN 978-5-8114-1096-5 .—

<URL:http://e.lanbook.com/books/element.php?pll_cid=25&pl1l_id=666>.

Pecypcm I/IH(l)OpMaI_II/IOHHO-TeJIeKOMMYHI/IKaLIHOHHOﬁ CCTHU «I/IHTepHCT»Z
Cucrema 5SIEKTPOHHOH MOAJEPKKH o0Opa3oBarenbHOTO mporecca «MoW — yHUBEPCHUTET»
https://uni.ivanovo.ac.ru

HpO(beCCI/IOHaJ'IBHbIe 6a3BI JAHHBIX U HHq)OpMaHHOHHO-CHpaBO‘IHHe CUCTCMBEI.

ObC «YHuBepcuterckas OudaroTeka oHnaiiH» Www.biblioclub.ru

http://lib.ivanovo.ac.ru/index.php/polnotekstovye-resursy/ebs-universitetskaya-biblioteka

DnexTponnas oubnmoreka MBI'Y _http:/lib.ivanovo.ac.ru/index.php/polnotekstovye-
resursy/elibnew

Dnexrponnsiii katasor Hb UBI'Y  http://lib.ivanovo.ac.ru/index.php/ek

[TporpammHoe oOecriedyenue: omepanuoHHas cucrema Microsoft Windows, makeT oduCHBIX
nporpamm Microsoft Office u(unu) LibreOffice, unrepuer-6payszep Microsoft Edge u(unm) Yandex
Browser.

9. MatepunajbHO-TeXHHYeCKoOe o0ecniedeHue U CIUTIIHHBI

Y4eOHble ayIUTOPUH:

- JUId TIPOBEJICHMS 3aHATUH JIGKLMOHHOTO THUIA C KOMIUIEKTOM CIELUAIN3UPOBAHHONW yueOHOM
MeOenu W TEeXHMYECKUMHU CpelCTBaMU OOYYEHHMs, CIyXallUMU JUIsl TpPEeJoCTaBlIeHUs y4eOHOMH
uHpopManuu O0JIBIION ayIUTOPHH;

- JUIA TPOBEICHHS 3aHATHA CEMHUHAPCKOrO THIA, KOHCYJIbTALUHA, TEKYHIEro KOHTPOJIS H
IPOMEKYTOUHOU aTTECTAIlMM ¢ KOMIUIEKTOM CHEelMaIM3UPOBAHHON yueOHON MeOenn U TeXHUYECKUMHU
cpencTBaMu OOy4ICHUS;

[ToMerienue A CaMOCTOATENBHOM pabOTHI, OCHAIIEHHOE KOMIUIEKTOM CIIEHUAIN3UPOBAHHON
yaeOHON MeOenn, KOMITBIOTEPHONW TEXHUKOW C BO3MOXKHOCTHIO TOJKIIOUECHHS K cetn «MHTepHeT» u
obecnieuennem gocryma B DUOC.

JlemoHcTpanmoHHOE 000pyA0BaHNE U Y4eOHO-HArJISAHbIE TOCOOUS [T 3aHATUN JEKIIHOHHOTO
THUIIA, 00ECTIeYNBAIOIINE TEMATUYECKUE WILTIOCTPALIUH.
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ABTOp padoueii mporpaMMbl JTUCHUIIMHBI: 00yeHm Kageopvl UHDOPMAYUOHHBIX MEXHONI0UL
U NPUKTIAOHOU MAMEMAMUKU, KAHOUOAm 3KOHOMuUuYeckux Hayk, ooyeum, Ckomuurkos A.E.

[Tporpamma paccMOTpeHa M YTBEp)KICHA Ha 3aceNaHuu Kadeapbl UHDOPMAYUOHHBIX MEXHOL0UU
U NPUKIAOHOU MAMEMAMUKU

« 30 » aprycra 20 24 r.,nporokon Ne 1

[Tporpamma oGHOBIIEHA

npoTokou 3acenanus kagenpsl No 1 ot « 28 » asrycra_20 _25 .
CornacoBaHo:

PykoBonutens OI1 B. H. Eropos

(moamnuce)

[Tporpamma oOHOBIIEHA

MIPOTOKOJI 3aceanus Kadeapnl Ne OT « » 20 r.
CornacoBaHo:
PykoBogutens OIl N.0. Gamunus

(moamnuce)

[TporpamMmma oOHOBIIEHA

MIPOTOKOJI 3aceanus Kadeapnr Ne OT « » 20 r.
CornacoBaHo:

PykoBogutens OI1 N.0. Gamunus

(moamnuce)




