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MareMaTHu4decKue METOJbI B 3KOHOMUKE

1. Ilesiu OCBOEHUSA TMCHUNIUHBI
enssMu ocBOEHUS TUCHUILIMHBI "AHanu3 naHHBIX Ha Python" siBistoTcst oOydeHue CTyICHTOB
HaBBIKAM [POrPAaMMUPOBAHUS W aHajKM3a JaHHBIX Ha s3bIKE MporpaMMupoBaHus Python — mus
MoCJIeyIOIIEH pa3paboTKM CTpaTeruii MPOIBMKEHUS MMPOAYKTOB U YCIYT B ITU(POBOM MPOCTPAHCTRBE.

2. MecTo tucuuninHbl B cTpykType OIT

HaCTOSIH_IaH JUCHUIIIIMHA OTHOCHUTCA K 6J10Ky JUCHUITIINH 63,30BOI71 YaCTu IUKJIa JUCHUIIIINH
nporpaMMmel «MaTeMaTuyecKue METO bl B SKOHOMHUKE.

N3yuenune naHHOM MUCHMIUIMHBI 0a3UpyeTCs Ha CIACAYIOMMNX JUCIUTIIMHAX

® Teopusi 5KOHOMHUYECKON CTaTUCTUKU

st ocBOGHUSI TaHHOW JUCIUTUTMHBI 00YYaIOMUNACS TOJDKEH:
BJIAJETh CIECIYIOLUMMHU 3HAHUSMU U KOMIIETCHLIUSIMU:

e OCHOBBI IPOTPAMMHPOBAHUS

® Teopus BEpOSITHOCTH

e CraTucruka

e MaTteMaTHuyeCKUM aHalu3

3. [IlnanupyemMsble pe3yJbTaThl 00yUeHHs MO TUCHUILINHE

3.1. KomnereHuuu, popMHUPOBAHNIO KOTOPBIX CIIOCOOCTBYET TUCIUNIINHA

[Tpu ocBOGHMU AUCUUILIMHBI (POPMUPYIOTCS CIEAYIONUE KOMIIETEHIIMU B cO0TBeTCTBUU ¢ PI'OC
BO 1o 1aHHOMY HanpaBIIEHUIO MTOATOTOBKH:

a) yauBepcanbHbie (YK):

0) obmenpodeccuonanpubie (OIIK):

B) npodeccronanbubie (I1K):
IIK-5; OIIK-3
3.2. [lepeyeHb MIAHUPYEMBIX Pe3yJbTATOB OOY4YeHHS MO JAUCHHUILIMHE, COOTHECEHHBIX C
HHIHKATOPAMH JIOCTH:KeHHs GOPMHUPYEMBbIX KOMIETEeHIN
B pe3ynbraTe 0OCBOCHHS TUCITUTUTHHBI 00yJarONTHICS TOJKEH:
3HaTh:
o  OcHogHble UHCMPYMEHmbl AHAAU3A OaHHbIX Ha Python u ycnosus ux npumenumocmu(TIK-5)
YMeTs:
o Ucnonvzosams comoswvie bubnuomexu 0 anaiuza oanvlx (OITK-3)
o Paspabamvieamv npocpammsl, peanusylowue aiOpummbl AHAIU3A OAHHBIX, HA SA3bIKe
Python(OIIK-3)
Nwmets npaktuueckuii onbIT/MIMeTh HaBBIKU:
e pelICHHS MPUKIIAJIHBIX 33/1a4 ¢ TOMOIIBIO aHATN3a TaHHBIX Ha s3bike Python.(OTIK-3, ITK-5)

4. O0beM U coiepKaHue TN CHUTITHHbBI

O0beM TUCIUIUIMHBI COCTABIIACT S 3aueTHBIX enuHull (180 akameMudeckx 4acoB)

4.1. Conep:xaHue IUCHUIJIMHBI 1O pa3genam (TeMaMm), COOTHECEHHOe C BHIAMH WU
TPYI0EMKOCTbIO 3aHATHH JIEKIIMOHHO-CEMHUHAPCKOI0 THIA
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OO0beM MHOW KOHTAaKTHOH pabOTHI M CAMOCTOSITENFHOW pabOTHl 00y4aromerocs mo JAUCHUILINHE
yKa3aH B y4eOHOM Iu1aHe 00pa3oBaTebHON POTPaMMBI.

Ne Bunpl 3anaruii, ux DopMBbI TEKYLIETO
/1 Paznensr (Tembn) = 00BEM (B ak.gacax, 1o KOHTPOJIA yCIIEBAEMOCTH (1o
JIUCHATUINHBI 3 04yHOH popme 00ydIeHu) ouHOH popMme 0OyUdeHN)
5 3anATHs 3aHATHA
© JIEKIUOH- cemuHap- @opMBbl NPOMEKYTOUHOM
HOT'O TUIIA CKOro TuIia aTTecTaluu

1. | Beommsiii. OcHoBHEBIE | 3 1 Crincox BOIIPOCOB,

KOHCTPYKIIMM ¥ 0a30BBIE MHTEPECYIONMX — CTYICHTa - 110
COJICpKaHUIO JVCIIUTUTHEI
tursl Python. (caeTcs B MICHBMEHHOM BHJIE)

2. | Hacrpoiika oOkpyxkeHUS W cCpenabl 3 1 lmpaxr. OnopHBINA KOHCTIEKT
pa3paboTKH. Tun JAHHBIX saHstre | Otuer. Pemenne  yueOHBIX
KOJIJICKIIHH. 3aga4

3 Cozmanme  kmaccoB B Python, 3 1 lmpaxr. OnopHBINA KOHCTIEKT
NPUMEHEHHE HaclleI0BaHuUsI. sansaTe | Otuer. Pemenune  yueOHBIX

3aja4

4 O6paboTka UCKITIOYEHUH. 3 1 I mpaxr. OnopHBIN KOHCTIEKT

3aHATHE Otuer. Pemenne  y4eOHBIX
3aja4

5 3HaKOMCTBO ¢ OubroTekamu Python 3 1 1 mpakT. | ONMOpPHBIA KOHCIEKT
JUId aHaju3a JaHHBIX: NUMpy, scipy sansatTe | Otuer. Pemenune  yueOHBIX
u pandas. 3a7a4

6 Pabora ¢ pmaHHBIMM IpY TOMOLIH 3 1 1 mpakt. | ONOPHBIM KOHCIIEKT
pandas. OOwekThl pandas.Series, 3aHATHE Otuer. Pemenne  y4yeOHBIX
pandas.DataFrame, IpyNIIUPOBKA 3aga4
JaHHBIX paboTa C HECKOIbKUMH
Ta0JIMIaMH, mpeoOpa3zoBaHue
NPU3HAKOB.

7 Busyanuszanus AaHHBIX C MOMOIIBIO 3 2 1 mpakt. | ONOpPHBIN KOHCHEKT
matplotlib, pandas. MurepakTuBHas saHsitie | Otuer. Pemenune  yueOHBIX
BU3yanm3anusi ¢ plotly. 3aja4

8 CrnyvaiiHple BETMYMHBI, TOKa3aTEIH 3 2 lmpakr. OnopHBIH KOHCTIEKT
LEHTpa paclpeneneHus, HOpMalbHOE saHsite | Otuer. Pemenne  yueOHBIX
pacripeseneHue, HEeHTpaIbHAs 3aja4
npejieNbHas TeopeMa.

9 3aBUCHUMOCTb MEXAY CIIy4allHBIMH 3 2 1 npakt. | OnOpHBINA KOHCIIEKT
BEJIMYMHAMH. Pacnpenenenune sansite | Otuer. Pemenune  yueOHBIX
Crpl0€HTA. 3aja4

10 | OyHKIMK CTATUCTUKH B SCIPY. 3 2 2 mpakT. | OnOpHBIA KOHCIEKT

3aHATHE Otuer. Pemenne  y4eOHBIX
3aga4

11 | JoBepuTeibHbIH HWHTEPBAJI, 3 2 2 mpakT. | OnOpHBIA KOHCIEKT
IpOBEpKa I'MIIOTE3 U paclpeliesieHue 3anatue | Otder. PemeHue — yueOHBIX
CreiofieHTa 3aga4

12 | 3akmountenbHbiii. [lonsenenue u 3 2 mpakT. | Pemienue yueOHBIX 3a7a4
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aHaIn3 MPOMEKYTOUHBIX 3aHATHE
pe3yIIbTATOB OCBOCHUS IUCITMIUIHHBI
Hroro 3a cemectp: 16 14 DK3aMeH

4.2. PazBepHyTO€ ONMUCAHHE CO/IEPKAHMS TUCIHUIIMHBI M0 pa3aejaM (TeMaMm)

Pa3nes 1. BBogubiii. OcHOBHBIC KOHCTPYKIUM M 0a30Bble THNIBI Python.
Copneprxanue paszena:

® 3HaKOMCTBO CO Cpeioi pa3paboTKu

® [loHsATHE TUTIBI JAHHBIX

® li3yuenwne rnementapubix Gyaknmii Python
® li3yueHHe NOHATHUS IUKIIBL.

Pa3nen 2. Hacrpoiika okpyskeHusi u cpeibl pa3padoTku. THl TaHHBIX: KOJLIEKIIHH.
Coneprxanue pazziena:

® |I3ydeHue cpe30B. HHIEKCALUU.

® 3HAKOMCTBO C METOJaMU pa6OTBI CO CJIOBapsAMH, KOpPTCiKaMH, CIIMCKaAMH.

Pasnen 3. Coznanne kinaccoB B Python, npumeHenue Hac/ie10BaHus1.
Coneprkanue pasnena:

e I3yuenue ocaos OOII,
e l3yyeHue NOHATHI NMOMUPOPMU3M, HHKATICYIISIIHS.
® [loHATHE KIAaCCOB U HACICOBAHUS

Pa3znen 4. O6padoTka HCKII0OYEHMIA.
Coneprkanue pasnena:
o (OOpaboTKa UCKIIOYCHUN
e (Co3maHue MOJB30BATEIHCKUX TUIIOB OITHOOK
e [lepexBaT cUCTEMHBIX UCKIIFOUECHUI
e KoHcTpykius assert
Paszpgea S. 3nakomcrBo ¢ 6ubamorekamu Python nis ananusa gannbIx: numpy, scipy u pandas.
Coneprkanue paszaena:
e 3HAKOMCTBO ¢ OMOIMOTEKOH numMpy
e 3HAKOMCTBO C OMOIMOTEKOM SCipy
e 3HAKOMCTBO ¢ OMOIHMOTEKOM pandas

Pa3nen 6. PaGora ¢ nanubivMu npu nomouu pandas. O6bextsl pandas.Series, pandas.DataFrame,
TPYNNHMPOBKA JAHHBIX padoTa ¢ HeCKOJBLKHMH Ta0IHIIaMH, TPpeo0pa3oBaHHe NPU3HAKOB.
Coneprxanue pasnena:

e Pa0ora ¢ naHHBIMH IIpU ToMomIH pandas.

e  OOwexTh pandas.Series, pandas.DataFrame

e [pynmupoBKa JaHHBIX pab0OTa C HECKOJIBKUMH TaOIHLIaMu

e [IpeoOpa3oBaHue MPU3HAKOB.
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Pa3zgea 7. Busyanu3zanus 1annbix ¢ nomousio matplotlib, pandas. UHTepakTHBHAsI BU3yaIu3anusi ¢
plotly.
Coneprxanue paszena:

e Busyanuzanus JaHHBIX ¢ momolrso matplotlib, pandas.

e HTepakThBHAs BU3yanusauus ¢ plotly.

Pa3nen 8. Cayuaiinbie BeJIMUMHBI, IOKA3aTEIM HEHTPA pacnpeieieHus, HOpMaJibHOe pacipeieieHue,
HEeHTpaJIbHAasl TpeeibHasi TeopeMa.
Coneprkanue pasnena:

e (Ciy4aifHble BEIUYHHBI

e JlokazaTenu LEHTpa paclpeneaeHus

e HopwmanbHoe pacnpenesieHue

e [lenTpasnbHas mpeaenbHas Teopema.

Pazgen 10. ®yukuuun cTaTHCTHKH B SCipy.
CoaeprxaHue pazgena:

e  Dynkuus rv_continuous

o @ynkuus rv_discrete

e @ynknus rv_histogram

Pa3pnen 11. /loBepurenbHblii HHTEPBAaJ, IPOBEPKa rUnoTe3 u pacnpenenenne CTbI0AeHTa
Coneprkanue pasnena:

e JloBepUTENbHBIN HHTEPBAJ

e [Iposepka runores

e Pacnpenenenue CTpioieHTa

5. O6pa3zoBarejibHbIe TEXHOJIOTHHI

[lepeuenr  WHG(OPMALMOHHBIX  TEXHOJIOTWH,  HWCIONB3YEeMBIX  MPH  OCYIIECTBICHUHU
00pa3oBaTeNLHOTO MpOoIiecca MO AUCIUILTNHE: TEXHOJIOTHH CMEIIAHHOTO 00yUJEeHHUS.

B mporecce oOydenHus mpenrnoyiaraeTcs UCHOIB30BAaHUE JJIEMEHTOB JICTIOBBIX U POJIEBBIX WIP,
MO3TOBOH WTypM A PCUHICHUA CJIOXKHBIX 3adad, MPUMCHCHUC MAIIMHHOTO O6y’~IeHI/I$I B THUIIMYHBIX
CIIy4asiX MPAKTUKH, pa300p MPAKTHUECKUX KEHCOB, JEKIIUU MPUTIIAIICHHBIX JOKJIATIUKOB.

6. YueOHO-MeTOIHYECKOE O0ecTeueHne CaMOCTOSITeIbHOW PadoThl 00y4ammuXxcst

CamocrodrenbHas paboTa 00y4arolXcs OpraHu30BaHa B BUJI€ U3YUSHHS TEOPETUYECKOTO
Matcpualia, pCICHUA 3aaa4 U NPaKTHYCCKOTO IMTPUMCHCHU A MOJIYYCHHBIX HABBIKOB JJIA MAlIMHHOT'O
00y4YeHHs U YyIIPaBICHUS OOJIBIIUMHU TAHHBIMH.

Memoouueckue ykazanus 05 00y4arOWUXcs NO 0C80eHu0 oucyuniunsl «Mawunnoe obyuenue »
HAX00AMCs HA UHOPMAYUOHHOM pecypce Kageopbl

7. XapakTepuCTHKA OLEHOYHBIX CPEACTB /UIA TEKYIIero KOHTPOJISI YCHeBaeMOCTH M
NPOMEKYTOYHOI aTTeCTAIIMU 00YIAKIIUXCSI O AUCIUIINHE

Jliss TeKyIero KOHTPOJS YCIEBAEMOCTH M MPOMEKYTOUHOW aTTeCTallud OOyJaroIuXcs IO
JMCITUILTMHE MCIIOJIb3YIOTCS TECThI, KOHTPOJIbHBIC pAOOTHI.

DK3aMeH MPOBOJIUTCS B yCTHOU (opme.
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OLIGHKa «OMJIUYHO) 8blcmaeisiemcs cmydeymy 6 cjiydae npaeuibHoco omeema Ha 361061’{)/, Ha
60Nnpocol bunema u OONOAHUMENbHbLE 60NnpocoHl.

O1eHKa «X0pouioy 8blcmasisaemcs cmyoeHmy 6 ciyyae npasuibHo20 Omeema Ha Ha 3a0ayy, Ha
sonpocul burema. .

O1eHKa «y0061emeopumenbHo» 8blCMABIAemMcs CIMYyO0eHmy 6 cydae npasuibHO20 omeema Ha
3a0auy.

OIIGHKa «Heydoeﬂemeopumeﬂbﬁo» ebvlcmaensiemcs cmyOeHmy 6 OCMAJIbHbLX CIIYHAslX.

8. YueOHO-MeTOAMUECKOE U HH(POPMAIMOHHOE 00ecniedeHne T CIHIIHHbI

OcHoBHas nTuTeparypa:

1. Ocurmos, I'.C. Metoap! nckyccrBenHoro uHte/uiekTa / I[.C. OcumoB. - Mocksa : ®u3MaTiuT,
2011. -

296 c. : un., cxeM., Tabxa. - bubmmorp. B kH. - ISBN 978-5-9221-1323-6 ; To xe [D7AeKTpOHHBIN
pecypc]. -

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

2. KpyruxoB, B. H. Anamu3 gannbix / B.H. KpyrukoB ; B.B. Memeukun .— Kemeposo :
Kemeposckuit

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

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

JlononHuTenpHAs TUTEpATypa:

1.Bockobotinukos, FOpuii Escenvesuy. Peepeccuonnuiii ananuz oanusix ¢ nakeme Mathcad : yueo.

nocooue / FO.E. Bockobounuxos .— Mockea : Jlanw, 2011 .— 224 ¢. : un., maba. + CD .—

([ YVuebnuxu ons 8y306. Cneyuanvuas aumepamypaj) .— .— ISBN 978-5-8114-1096-5 .—

<URL:http://e.lanbook.com/books/element.php?pll cid=25&pll_id=666>.

Pecypcbl nHpOpMaIIOHHO-TEIEKOMMYHUKAIIMOHHON ceTH « HTepHeT»:
Cucrema »5SIEKTPOHHOM MOAJEPKKH oOpa3oBaTenbHOro rmpouecca «Moil  yHUBEpPCHUTET»
https://uni.ivanovo.ac.ru

[MpodeccuonanbHbie 0a3bl JaHHBIX U HHOOPMAIIHOHHO-CIPABOYHBIC CHCTEMBI:
ObC «YHuBepcureTckas oubmnorexa ommaia» Www.biblioclub.ru
Onekrponnas oudnanorexa MBI'Y _http://lib.ivanovo.ac.ru

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

[Iporpammuoe obOecnedeHue: omepanuoHHas cuctema Microsoft Windows, maker o¢uCHBIX
nporpamMm Microsoft Office u(unm) LibreOffice, unrepner-Opaysep Microsoft Edge n(mim) Yandex
Browser.

9. MaTepunajibHO-TeXHHYECKOE 0DecniedeHue TUCIUTLIHHBI

VY4eOHble ayAUTOPUH:

- JUIS TIPOBEJCHUS 3aHATUH JICKIIMOHHOTO THIIA C KOMILICKTOM CIEIHAIU3UPOBAHHON YyUeOHOI
MeOenM W TEXHUYECKUMH CpEACTBAMH OOYYEHHUs, CIYXallUMH JUIs TPEIOCTaBICHUs Yy4eOHOM
nHpopMaIuu OOJBIIION ayAUTOPHUH;

- JUIs TPOBEACHHS 3aHITHA CEMHUHAPCKOTO THIA, KOHCYIbTALUNA, TEKYIIEr0 KOHTPOJIS H
MIPOMEKYTOYHOW aTTECTAIlMH ¢ KOMIUIEKTOM CHEIHaIH3UPOBAHHON YUeOHON MeOeln U TeXHHYECKUMHU
cpencTBaMu OOy4YCHUS;


http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=666
https://uni.ivanovo.ac.ru/
https://uni.ivanovo.ac.ru/
http://www.biblioclub.ru/
http://lib.ivanovo.ac.ru/index.php/ek
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[ToMerienue A CaMOCTOATENBHOM paboTHI, OCHAIIEHHOE KOMIUIEKTOM CIEIHaTu3upOBAHHON
y4eOHOI MeOeln, KOMITBIOTEPHOW TEXHUKOW C BO3MOXKHOCTBIO MOAKIIOUeHHs K cetu «HTepHeT» u
obecneuenuem noctymna B UOC.

Jlemoncmpayuonnoe obopyoosarue u yueOHO-Ha2IAOHbLEe NOCOOUS OISt 3AHAMUU TEKYUOHHO20
muna, obecneyusaioujue memamuyecKue WiioCmpayuu:
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ABTOp padoueii MporpaMMbl AUCUMILIMHBI: 00yeHm Kageopvl UHGOPMAYUOHHBIX MEXHONOULL
U NPUKTIAOHOU MAMEMAMUKY, KAHOUOAM SKOHOMUYECKUX HayK, ooyenm, Ckomuukos A.E.

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

« 31 » aprycra 20 22 r.,mporokon Ne 1

[Tporpamma oOHOBIIEHA

IPOTOKOJI 3acenanus Kadenpsr 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 OIT N.0. damunusg

(moamnuce)




