OcHoBHas npodeccuonansHas oOpazoBaTenbHas IporpaMMa
02.04.01 MaTemaTiKa U KOMIIBIOTEPHBIE HAYKH
(LludppoBoe MoiepOBaHIE SKOHOMHYECKUX MTPOLIECCOB)

MunncTepcTBO HAYKH M Bbhicmiero oopaszosanus Poceniickoii @enepanun

UBAHOBCKHNM 'OCYJIAPCTBEHHbINI YHUBEPCUTET

Kadenpa nHGOpMAIIMOHHBIX TEXHOJIOTHUN U MPUKIIAJHON MaTeMaTHKU

OJIOBPEHO:
Pyxo tens Ol

B. H. Eropos

# (noanucey)

« 7Ly @—P—M-Eﬂ‘f)’ £ 2044 r.

PaGouasi nporpaMmma AHCHHIJIMHBI

Amnanu3 nanHeix Ha Python

YpoBeHb BhICIIET0 00pa30BaHuUs: Marucrparypa
KBamudukanus BeITyCKHUKA: MarucTp
HamnpapneHnue noAroToBKH: 02.04.01 MaTemaTHka ¥ KOMITbIOTEPHBIE HAYKH

Hanpagiennocts (mpoduin)

“ [ludpoBoe MOIeTMPOBaHIE SIKOHOMUYECKHX TPOIIECCOB
00pa30BaTeIbHON MPOrpPaMMBbI:

WBaHoBO



OcHoBHas npoeccroHabHas 00pa3zoBareIbHas IporpaMMa
02.04.01 MaremaTuka 1 KOMIOBIOTEPHBIE HAYKU

(LlmdppoBoe MoaenrpoBaHNEe IKOHOMUYECKHX IPOIIECCOB)

1. Ilesiu OCBOEHUSA TMCHUNIUHBI
[enssMu oCBOEHUS TUCHUILIIMHBI "AHanu3 naHHBIX Ha Python" sBisitorcs oOydueHue CTy/IEHTOB
HABBIKAM MPOTPaMMHUPOBAHMS W AaHAM3a JaHHBIX Ha s3BIKE NporpamMmupoBaHusi Python — mms
MoCJIeyIOIIEH pa3paboTKM CTpaTeruii MPOIBMKEHUS MMPOAYKTOB U YCIYT B ITU(POBOM MPOCTPAHCTRBE.

2. MecTo tucuuninHbl B cTpykType OIT

Hacrosimas aucuumimHa OTHOCUTCS K OJIOKY TUCITUTUTHH 0a30BOM YacTH MUKJIA JUCIUTUIINH
nporpammel «MaTeMaTuuecKre METObl B 3KOHOMHKE.

N3yuenune naHHOM MUCHMIUIMHBI 0a3UpyeTCs Ha CIACAYIOMMNX JUCIUTIIMHAX

® Teopust 5JKOHOMUUYECKOW CTaTUCTUKHU

st ocBOGHMSI TaHHOW JUCIUTUTMHBI 00YYaIOMUNACS TOJKEH:

BJIAJETh CIECIYIOLUIMMHU 3HAHUSMHU U KOMIIETCHLIUSIMU:

e OCHOBBI IPOTPAMMHPOBAHUS

® Teopust BEpOSATHOCTH

e CrarucTuka

& MaremaTh4ecKui aHaIn3

3. [InanupyemMble pe3yJbTaThl 00yUeHHs MO TUCHUILINHE

3.1. Komnerenuuu, popMHPOBAHNIO KOTOPBIX CIOCOOCTBYET AUCHUIINHA

[Tpu ocBOGHMHU AUCUUIUIMHBI (POPMUPYIOTCS CIEAYIONUE KOMIIETEHIIMU B co0TBeTCTBUU ¢ DPI'OC
BO 1o nanHOMyY HanpaBJIEHUIO TOATOTOBKHU:

a) yauBepcanbHbie (YK):

0) obmenpodeccuonanpubie (OIIK):

OIIK-3 Cnoco0eH caMOCTOSTENIbHO CO3/1aBaTh MPUKJIAJHbIE MPOTrPaMMHBIE CPEJICTBAa HA OCHOBE
COBPEMEHHBIX MH(OPMALMOHHBIX TEXHOJOTUI M CETEBbIX PECYPCOB, B TOM YHCIIE OTEUYECTBEHHOIO
IIPOU3BOJICTBA

B) npodeccronanbubie (I1K):

[IK-5 CnocobeHn mnpumeHsITh WHGOPMAIMOHHBIE TEXHOJOTHH MJI OCYIIECTBICHHUS] TEXHUKO-
HKOHOMUYECKUX PACUETOB M aHAIN3a X03IMCTBEHHOM J1eATENbHOCTH OpraHu3alnun

3.2. IlepeyeHs MIAHUPYEMBIX pe3yJIbTATOB O0y4YeHHMs] MO JAUCHHUILIMHE, COOTHECEHHBIX C
HHANKATOPAMH J0CTHKeHUsI GopMHUPYyeMbIX KOMIIeTeH it

B pe3ynbraTe 0CBOSHHS TUCIUIUIMHBI O0YYarOIHIACs TOMKEH:

3HaTh:

e OCHOBHbIC HHCTPYMEHTHI aHaIM3a JaHHbIX Ha Python u ycnoBus ux npumenumoctu(I1K-5)
YMers:

e Hcnosp3oBarh TOTOBBIE OMONMMOTEKH st aHaau3a qaHHbIx (OITK-3)

e PazpabaTeiBaTh MporpamMMbl, peaU3yIOLIUMe aJrOpUTMbl aHAIMW3a JaHHBIX, Ha S3bIKE
Python(OIIK-3)
Nwmets npaktuueckuit onbIT/MIMeTh HaBBIKU:

e pelICHHS MPUKIIAIHBIX 33/1a4 ¢ IOMOIIBIO aHaK3a JaHHBIX Ha si3bike Python.(OITK-3, ITK-5)

4. O0beM U coiepKaHue TN CHUTITIHHBI
O0beM TUCHUIIIMHBI COCTaBIACT 5 3aueTHBIX enuHull (180 akageMudeckux 4acoB)

4.1. Conep:xkaHue IUCHUIJIMHBI MO pasaejaM (TeMaM), COOTHECEHHOe ¢ BHIAMH H
TPYA0EMKOCTBIO 3aHATHI JEKIIMOHHO-CEMHUHAPCKOI0 THIIA

OO0BbeM MHOW KOHTAaKTHOM pabOTBhI M CAMOCTOSITEIHHOW pabOThl 00yYaromerocs Mo JAUCIUILUINHE
yKa3aH B y4eOHOM IJ1aHe 00pa30BaTEIbHOM MPOTPaMMBI.
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Ne Bunsl 3aHATHH, HX @OpMBI TEKYILETO
/1 Paznensr (Tembn) e 00BEM (B ak.gacax, 1o KOHTPOJISI YCTIEBAEMOCTH (110
JIUCLUATUIUHBI 3 o4yHOH hopme 00ydeHus) ouHOH popme 0OyueHns)
GE.) 3aHATHA 3ansTus
© JeKIHOH- cemmHap- ®DopMBI IPOMEKYTOUHOM
HOTr0 THUIla CKOI'o TuIia arTecTalnuu

1. | BogHslii. OcCHOBHBIE 2 1 Crncok BOIIPOCOB,
KOHCTPYKIIMU U 0a30BbI€ THIIbI HMHTEPECYIOIHUX CTyACHTa II0
Python. COZIepPIKaHUI0 JVCLUTUTAHBI

(cmaercs B MUICHbMEHHOM BHJIC)

2. | Hacrpoiika oOkpyxkeHHS W cpenabl 2 1 lmpaxr. OnopHBINA KOHCTIEKT
pa3paboTKH. Tun JAHHBIX: sanstie | Otuer. Pemenwe  y4eOHBIX
KOJUJIEKLIMH. 3aja4

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

3aja4

4 O06paboTka UCKITIOYCHUH. 2 1 lmpaxkr. OnopHbIA KOHCTIEKT

3aHATHE Otuer. PemeHne  y4eOHBIX
3a]a4

5 3HakoMcTBO ¢ Onbmmuorekamu Python | 2 1 1 mpakt. | ONOpPHBINA KOHCTIEKT
Ul aHajau3a JaHHBIX: NUMpY, Scipy 3ansate | Otuer. Pemenue  y4eOHBIX
u pandas. 3amaq

6 Pabora ¢ pmaHHBIMM IIpY TOMOLIH 2 1 1 mpakt. | ONOPHBIM KOHCIIEKT
pandas. OOwexTHI  pandas.Series, samstrie | Otuer. Pemenne  y4eOHBIX
pandas.DataFrame, IpyNIIUPOBKA 3aga4
JaHHBIX paboTa C HECKOJIbKUMH
Ta0JIMIaMH, npeoOpa3oBaHue
MPU3HAKOB.

7 Buzyanuzanusi JaHHBIX C TOMOUIBIO 2 2 1 mpakr. OnopHbI KOHCHIEKT
matplotlib, pandas. MurepakTtuBHas 3anste | Otuer. Pemenne  y4yeOHBIX
Bu3yanusanusi ¢ plotly. 3a1a4

8 CrnyvaiiHble BEJTMYMHBI, TOKa3aTelH 2 2 I mpaxr. OnopHBIA KOHCIEKT
LEHTpa paclpeneneHus, HOpMaJIbHOE 3anste | Otuer. Pemenne — y4yeOHBIX
pacnpezneneHue, HEHTpaIbHas 3aj1a4
MpeJiebHas TeopeMa.

9 3aBUCHUMOCTh MEXAY CIIy4allHBIMH 2 2 1 mpakt. | ONOPHBIA KOHCIIEKT
BEJIMYMHAMH. Pacnpenenenune 3anste | Otuer. Pemenne  y4ueOHBIX
CtpI0/IeHTA. 3aja4

10 | OyHKIMK CTATUCTUKH B SCIPY. 2 2 2 TpaKT. OnopHbBI# KOHCIIEKT

3aHATHE Otuer. Pemenune  y4eOHBIX
3ag1a4

11 | JloBepuTeIbHBIN HWHTEpBaI, 2 2 2 TpaKT. OnopHBI# KOHCIIEKT
MpOBEpKa TUIIOTE3 U paclpeiesieHne 3aHATHE Otuer. Pemenne  y4eOHBIX
CreiofieHTa 3ag1a4

12 | 3axmrountensubiil. IlonBenenue u 2 2 npakt. | Pemenue yueOHBIX 3a7a4
aHaIN3 MPOMEXYTOYHBIX 3aHsTHE
PE3yIBTATOB OCBOCHUS IMCIMILIMHBI

Urtoro 3a cemectp: 16 14 DK3aMeH
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4.2. PazBepHyTO€ ONMUCAHHE COIEP:KAHMUS TUCIUILIMHBI 10 pa3ieam (Temam)

Pa3nes 1. Beogubiii. OCHOBHBIE KOHCTPYKIIUM U 6a30Bbie THNILI Python.
Coneprkanue pasjena:

e 3HAKOMCTBO CO Cpeioil pa3paboTKu

o [loHsATHE TUTIBI JAHHBIX

e l3ydenue sneMeHTapHbIX GyHKIUNA Python

e l3yueHue MOHATHUS IIHKIIBI.

Pa3znen 2. Hacrpoiika oKpy:keHus1 M cpeabl pa3padoTku. THl TaHHBIX: KOJUIEKIHH.
Coneprxanue pazzena:

e lI3ydyeHue cpe30B. HHAECKCALUU.

e 3HAKOMCTBO C METOJaMHU PabOThI CO CIIOBAPSMH, KOPTEKaMH, CITUCKAMH.

Pazpnen 3. Co3znanue kiaacco B Python, npumenenne Hac/ieloBaHus.
Conepxanue pasaena:

e 3yuenue ocHos OOII,

e lI3yueHue noHATUN NOIUPOPMU3M, UHKAIICYIIALHUS.

e [lonsaTHE KIIACCOB M HACJIICOBAHMS

Pa3znen 4. O6padoTka HCKII0OYEHMIA.
Conepskanue pasnena:
e (OOpaboTKa UCKIIOYEHUN
e (Co3maHue MOJIb30BATEIHCKUX TUIIOB OITUOOK
e [lepexBaT CUCTEMHBIX UCKIIOUYECHHI
e KoHcTpykius assert
Pa3nen 5. 3uakomcrBo ¢ Gubanorekamu Python 1uist ana/iM3a JaHHBIX: numpy, scipy u pandas.
Conepxanue pasaena:
e 3HAKOMCTBO C OUOIMOTEKON nuMpy
e 3HAKOMCTBO ¢ OMOIMOTEKOM SCipy
e 3HAKOMCTBO ¢ OMOIMOTEKOM pandas

Pa3nen 6. Padora ¢ manubIiMu npu momomu pandas. OobexThl pandas.Series, pandas.DataFrame,
rPpyNNUPOBKA JAHHBIX padoTa ¢ HeCKOJIbKUMH TadJuI[aMH, Tpeodpa3oBaHne NPU3HAKOB.
Coneprkanue pazaena:

e Pa0orta ¢ 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 Busyanuzanus AaHHBIX ¢ omolsio matplotlib, pandas.
e UHrepakTuBHAs BU3yasm3arus c plotly.

Pa3nen 8. Ciayuaiinbie BeJIMUMHBI, IOKA3aTeIH HEHTPA pacnpeeieHnsi, HOpMaJibHOe pacnpe/ieieHue,
HeHTpaJIbHas NpeebHas TeopeMa.
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Coneprkanue pasnena:

CrnyuaiiHble BEIMYMHBI

Iloka3aTenu neHTpa pacupeneneHus
HOpMaJ'II)HOC pacrnpeacicHuc
IleHTpasibHas IpeENbHAS TEOPEMA.

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

e  Oyukuus rv_continuous

o Oynknus rv_discrete

o Oynknus rv_histogram

Pa3nen 11. /loBepurebHblii HHTEPBAJ, IPOBEpKa runmoTe3 u pacnpeneaenue CTbIOIeHTAa
Conaeprxanue paszena:

e JloBepUTENbHBIN HHTEPBAJ

e [IpoBepka runores

e Pacnpenenenue CtbroaeHTa

5. O6pa3zoBarejibHbIe TEXHOJIOTHHI

[lepeueHr  WHQPOPMALMOHHBIX  TEXHOJOTHMM,  HMCIOJB3YEeMbIX  IPH  OCYIIECTBICHUU
00pa3oBaTeNLHOTO MPOIIEcca 10 AUCIUILTHHE: TEXHOIOTUH CMEIIaHHOTO O0yUYCHHS.

B mporecce oOydeHus mpeanonaraeTcs HCIOJIb30BAaHUE JJIEMEHTOB JIEOBBIX U POJIEBBIX WID,
MO3TOBOH WTypM I pCHICHUA CJIOXKHBIX 3adad, MPUMEHCHUC MAIIMHHOTO O6y‘IeHI/I$[ B THUIIMYHBIX
CIIy4asiX MPaKTUKH, pa300p MPaKTHUECKUX KEHCOB, JEKIIUU MPUTIIAIICHHBIX JOKIATIHKOB.

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

CamocrodrenbHas paboTa 00y4arolMXcsi OPraHN30BaHa B BUJIE U3YUEHUS TEOPETUUECKOTO
Marepuana, peeHns 3a1a9 ¥ MPaKTHYECKOTo MPUMEHEHHS MTOTYYSHHBIX HABBIKOB JUISI MAIIMHHOTO
00y4YeHMs U yIpaBIeHHsI OOJIBIINMU TAHHBIMH.

Memoouueckue ykasanus 014 06y4arOWuxcs no 0ceoeHuro oucyuniunsl «Mawunnoe obyuenue »
HAX00amcs Ha UHDOPMAYUOHHOM pecypce Kagheopbl

7. XapaKkTepuCTHKAa OLCHOYHBIX CPeACTB /UIA TeKYLero KOHTPOJISl YyCHeBaeMOCTH M
NPOMEKYTOYHOH aTTeCTAUHN 00y4aIOIUXCS M0 JUCIUIITIHHE

JUis Tekymiero KOHTPOJS YCIEBAEMOCTH M MPOMEXKYTOUHOW aTTecTaluy OOy4aroIluxcs I10
JTUCIUIIMHE UCTIOIb3YIOTCS TECThI, KOHTPOJIbHbBIE PAOOTHI.

DK3aMeH IPOBOJUTCS B YyCTHOU (opMme.

O11eHKa «OMAUYHOY» GbICINABGAACTCS cmydeHmy 6 cydae npasuilbHoco omeema Ha 36106111)/, Ha
680Npocsl bunema u OONOJHUMENbHbLE 60NnpochHl.

Ornenka «XOpOouLo» eblcmaejiiemcs cmyOeHmy 6 cydae npasusibHoco omeenma Ha Ha 3a()a!¢y, Ha
680Npocsl ounema..

O1IeHKa «Y0061emMEOPUMENbHOY BLICIAGISACICS CIYOeHMY 6 CIyude NPASUIbHO20 0meema Ha
3a0ayy.

Onenka «Hey()oefzemeopumeﬂbﬂo» svlcmaensiemcs cmy()eﬂmy 6 OCMAJIbHbLX CIIYHAAX.
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8. YueOHo-MeToMYecKOe U MH(OPMAIIMOHHOE o0ecTiedeHne TUCIUNTIHHbI

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 [DneKTpOHHBIHA
pecypc]. -

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

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

rocymapcTBeHHbIN yHUBepcuTeT, 2014 .— 138 ¢. — ISBN 978-5-8353-1770-7 —

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

JononHuTenpHas tuTeparypa:

1.Bockobotinukos, FOpuii Escenvesuy. Peepeccuonnulii ananuz oanusix 6 naxkeme Mathcad : yueb.

nocobue / FO.E. Bockobotinukoe .— Mockea : Jlanw, 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 »5JIEKTPOHHOM MOJAEpPKKM oOpa3oBarenabHOro rmpouecca «Moil yHUBepcUTET»
https://uni.ivanovo.ac.ru

[MpodeccnonanbHbie 0a3bl JAHHBIX U HHOOPMAIIHOHHO-CIIPABOYHBIC CHCTEMBI:
OBC «YuuBepcureTckas Onbanorexa ommam» Www.biblioclub.ru
DnekxrponHas oubanorexa MBI'Y _http://lib.ivanovo.ac.ru

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

[Tporpammuoe oOecredyenue: omepanuonHas cucrema Microsoft Windows, makeT oduCHBIX
nporpamMm Microsoft Office u(unm) LibreOffice, unrepuer-Opaysep Microsoft Edge u(mmm) Yandex
Browser.

9. MatepunajbHO-TeXHHYeCKOe o0ecnedeHue T CIUTIIHHBI

VY4eOHble ayIUTOpUU:

- JUIA TIPOBEJCHMS 3aHATUH JIGKLIMOHHOTO THIA C KOMIUIEKTOM CIELUAIN3UPOBAHHONW yueOHOM
MeOenu W TEeXHUYECKUMHU CpelCTBaMU OOyYeHHMs, CIyXallUMU JUIsl TpeJoCTaBleHUs y4ueOHOMU
uHpopManuu O0JIBIION ayIUTOPHH;

- JUId TPOBEICHUS 3aHATHH CEMHUHAPCKOrO THIA, KOHCYJIbTALUHA, TEKYHIEro KOHTPOJIS H
IPOMEKYTOUHOU aTTECTAIlMM ¢ KOMIUIEKTOM CHEelMaIM3UPOBAHHON yueOHON MeOenn U TeXHUYECKUMHU
cpencTBaMu OOy4IeHUS;

[ToMerienue A CaMOCTOATENBHOM pabOTHI, OCHAIIEHHOE KOMIUIEKTOM CIIEHUAIM3UPOBAHHON
yaeOHON MeOenn, KOMITBIOTEPHONW TEXHUKOW C BO3MOXKHOCTHIO TOJKIIOUECHHS K ceTn «MHTepHeT» u
obecrnieuenuneM gocryma B DUOC.

JlemoHcTpannoHHOE 000pyA0BaHKE U Y4eOHO-HArJISAHbIE TOCOOUS [T 3aHATUN JTEKIHOHHOTO
TUNa, 00ecreynBaroIe TeMaTHUYECKUE UILTIOCTPALIUH.
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ABTOp padoueil NporpaMMbl AUCUMILIMHBI: 00yeHm Kageopvl UHGOPMAYUOHHBIX MEXHONOULL
U NPUKTIAOHOU MAMEMAMUKY, KAHOUOAM SKOHOMUYECKUX HayK, ooyenm, Ckomuukos A.E.

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

« 31 » asrycra 20 22 r.,mpotokon Ne 1

[Tporpamma oOHOBIIEHA

IPOTOKOJI 3acenanus Kadenpsl No OT « » 20 I.
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

MPOTOKOJ 3acenanus kadpeapsl Ne OT « » 20 T.
CormacoBano:

PykoBoguTens OI N.0. damunus

(moamnuce)




