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1. Ilesiu OCBOEHUSA TMCHUNIUHBI
[enssMu oCBOEHUS TUCHUILIIMHBI "AHanu3 naHHBIX Ha Python" sBisitorcs oOydueHue CTy/IEHTOB
HABBIKAM MPOTPaMMHUPOBAHMS ¥ aHAM3a JaHHBIX Ha s3bIKE mMporpammupoBanusi Python  mns
MoCJIeyIOIIEH pa3paboTKM CTpaTeruii MPOIBMKEHUS MMPOAYKTOB U YCIYT B ITU(POBOM MPOCTPAHCTRBE.

2. MecTo tucuuninHbl B cTpykType OIT

JluciumiimHa OTHOCHTCS K 00sI3aTEIbHOM 4acTi 00pa30BaTeIbHONU MPOTPaMMBI.
W3ydeHne JaHHON AUCUMILTUHBI Oa3upyeTcs Ha CIASAYIONINX JUCIUILTNHAX

® Teopust 5)KOHOMUYECKOU CTATUCTUKH

Jl1s ocBOCHUS JaHHOW JUCHMILTUHBI 00YyUaOIIUICS TOJKEH:

BIIAJICTh CJICIYIOUUMHU 3HAHUSMU U KOMITETCHIIUSIMHU:

® OCHOBBI IPOIPAMMUPOBAHUS

® Teopust BEpOSATHOCTH

e CTaTtucTuka

e MaremaTnyecKuii aHaJIn3

3. Illlanupyemble pe3ybTaThl 00yUeHHUs] 10 TUCHHIIHHE

3.1. Komnerenuuu, popMHPOBAHNIO KOTOPBIX CIIOCOOCTBYET AUCHUILINHA

[Tpu ocBOEHMH AUCLUILIMHBI (OPMUPYIOTCS CIAEAYIOLME KOMIIETEHIIMU B cooTBeTCTBUU ¢ PI'OC
BO no naHHOMY HanpaBJIeHUIO IOATOTOBKU:

a) yausepcaibhbie (YK):

0) obmenpodeccuonanpabie (OIIK):

OIIK-3 Cnoco0OeH caMOCTOSITENIEHO CO3/1aBaTh NMPUKJIIAJHBIE TPOTPaMMHBIE CPENICTBA HA OCHOBE
COBPEMEHHBIX MH(OPMAIIMOHHBIX TEXHOJIOTUH M CETEBBIX PECYpCOB, B TOM YHCJIE OTEYECTBEHHOTO
IIPOU3BOJICTBA

B) npodeccronanpabie (I1K):

[IK-5 CnocoOeH mnpuMmeHsATh WH(GOPMALMOHHBIE TEXHOJIOTHMH I OCYLIECTBICHHMS] TEXHUKO-
HPKOHOMHYECKUX PACUETOB M aHAIN3a X03AHCTBEHHOM EATENbHOCTH OPraHu3alnun

3.2. [lepeyens MJIAHHPYEMBIX Pe3yJLTATOB OOy4YeHUS] MO JMCIHUILUIMHE, COOTHECEHHBIX ¢
HHIMKATOPAMH JOCTHKEHNS (POPMHUPYEMbIX KOMIIETECHIUH

B pe3ynbraTe 0CBOSHUS TUCHUIUIMHBI 00yYarOIIMICs TOJKEH:

3HaTh:

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

e lcnonp3oBarh TOTOBBIC OMONMMOTEKH J1is aHaiu3a AaHHbIX (OITK-3)

e PazpabaTbiBaTh NpPOTrpaMMbl, peaTU3yIOIIME AJITOPUTMBl aHajdW3a JaHHBIX, Ha A3BIKE
Python(OTIIK-3)
Wwmetsb npakTuyeckuii onbIT/MIMeTh HaBBIKH:

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

4. O0beM U coiepKaHue TN CHUTITIHHBI
O0BeM AUCIUIUIMHBI COCTaBIsET S 3aueTHRIX enuHuI] (180 akageMuueckux 4acoB)

4.1. Conep:xaHue IUCHUIVIMHBI MO pasaejaM (TeMaM), COOTHECEHHOe C BHAAMH M
TPYI0EMKOCTHIO 3aHATHH JIEKIIMOHHO-CEMHHAPCKOI0 THIA

OO0beM MHOW KOHTAKTHOM pabOTBhI M CaMOCTOSTENLHON paboThl 00YYaromIerocs Mo JAUCIUTIINHE
yKa3aH B yueOHOM TUTaHEe 00pa30BaTEIHLHON 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 TuIa arTecTanuu

1. | BogHslii. OcCHOBHBIE 2 1 Crncok BOIIPOCOB,
KOHCTPYKIIMU U 0a30BbI€ THIIbI HMHTEPECYIOIHUX CTyACHTa II0
Python. COJZIePIKaHuUI0 JVCLUTUTHEI

(cmaercs B MUICHbMEHHOM BHJIC)

2. | Hacrpoiika oOkpyxkeHHS W cpenabl 2 1 lmpaxr. OnopHBINA KOHCTIEKT
pa3paboOTKH. 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
JUId aHaJu3a JaHHBIX: NUMpy, scipy sanste | Otuer. Pemenne  y4yeOHBIX
u pandas. 3a7a4

6 Pabora ¢ pmaHHBIMM IIpY TOMOLIH 2 1 1 mpakt. | ONOPHBIM KOHCIIEKT
pandas. OOwekThl pandas.Series, 3anatue | Oryer. PemieHue — y4eOHBIX
pandas.DataFrame, IpyNIIUPOBKA 3aga4
JaHHBIX paboTa C HECKOJbKUMHU
Ta0JIMIaMH, npeoOpa3oBaHue
MPU3HAKOB.

7 Buzyanuzanusi JaHHBIX C TOMOUIBIO 2 2 1 mpakr. OnopHbI KOHCHIEKT
matplotlib, pandas. MurepakTtuBHas 3anste | Otuer. Pemenne  y4eOHBIX
Bu3yanm3anusi ¢ plotly. 3aja4

8 CrnyvaiiHble BEJTMYMHBI, TOKa3aTEIH 2 2 lmpaxr. OnopHBINA KOHCIEKT
LEHTpa paclpeneneHus, HOpMalbHOE 3anste | Otuer. Pemenwe  y4ueOHBIX
pacnpezneneHue, HEeHTpaTbHAS 3a1aq
MpeJiebHas TeopeMa.

9 3aBUCHUMOCTh MEXAY CIIy4allHBIMH 2 2 1 mpakt. | ONOPHBIA KOHCIIEKT
BEJIMYMHAMH. Pacnpenenenue 3anste | Otuer. Pemenne  y4ueOHBIX
CtpI0/IeHTA. 3a/a4

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

3aHATHE Otuer. Pemenune  y4eOHBIX
3ag1a4

11 | JloBepuTenbHBIN HUHTEpBaI, 2 2 2 TpaKT. OnopHBI# KOHCIIEKT
MpOBEpKa TUIIOTE3 U paclpeiesieHne 3aHATHE Otuer. Pemenne  y4eOHBIX
CreiofieHTa 3aga4

12 | 3axmounrensuelii. [loaBeneHue u 2 2 TIPaKT. Pemenne yueOHbIX 33124
aHau3 IPOMEXYTOYHBIX 3aHATHE
pe3yIabTaTOB OCBOCHHUS AUCIMIIIMHBI

Wrtoro 3a cemectp: 16 14 DK3aMeH
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4.2. PazBepHyTO€ ONMUCAHHE CO/IEPKAHNUS TUCHUILJIMHBI 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 IUKJIBL.

Pa3znen 2. Hacrpoiika oKkpy:keHust M cpeabl pa3padoTku. THl JaHHBIX: KOJUIEKIHH.
Coneprxanue pazzena:

e lI3ydyenue cpe30B, MHACKCALUU.

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

Pazpnen 3. Co3nanue kiaaccos B Python, npuvenenne Hac/iel0BaHus.
Conepxanue pazaena:

e 3yuenue ocHos OOII,

e lI3yueHue noHATUN NOIUPOPMU3M, UHKAIICYIIALHUS.

e [loHsTHE KITACCOB M HACJIIEOBAHMS

Pa3znen 4. O6padoTka HCKII0OYEHMIA.
Conepskanue pasnena:
e (OOpaboTKa UCKIIOYEHUN
e (Co3maHue MOJb30BATEIHCKUX TUIIOB OLITHOOK
e [lepexBaT CUCTEMHBIX UCKIIOUYECHHI
e KoHcTpykius assert
Paznen S. 3nakomcrBo ¢ Gubanorekamu Python 1uist anaau3a faHHBIX: numpy, scipy u pandas.
Conepxanue pasaena:
e 3HAKOMCTBO C OUOIMOTEKON nuMpy
e 3HAKOMCTBO ¢ OMOIMOTEKOH SCipy
e 3HAKOMCTBO ¢ OMOIMOTEKOM pandas

Pa3nen 6. Padora ¢ manubIiMu npu momomu pandas. Oonextsl 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.

Pa3nen 7. Busyaauzanusi JaHHBIX ¢ moMoInb0 matplotlib, pandas. MuTepakTMBHAS BH3YaJIH3aIUs C

plotly.
Coneprxanue pasnena:

e Busyanuzanus JaHHBIX ¢ moMolsio matplotlib, pandas.
e UurepakTuBHas Bu3yanu3sanus ¢ plotly.

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

CrnyuaiiHble BEIMYMHBI

Iloka3aTenu LeHTpa pacupeneacHus
HOpMaJ'II)HOC pacrnpeacicHuc
IleHTpasibHast IpeeNIbHAS TEOPEMA.

Paznen 10. ®yukuuu cTaTHCTHKH B SCipy.
Coneprxanue paszzena:

e  Dymuknus rv_continuous

o Oynknus rv_discrete

o Oynknus 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

[lepeuenr  WHG(OPMALMOHHBIX  TEXHOJIOTWH,  HWCIONB3YEeMBIX  MPH  OCYIIECTBICHUU
00pa3oBaTeNLHOTO MPOIIecca MO0 AUCIUILTNHE: TEXHOJIOTHH CMEIIAHHOTO 00yUJeHHMS.

B mporecce oOydeHus mpeamnonaraercs HCIOIb30BAHUE SJIEMEHTOB JIEJIOBBIX M POJIEBBIX UIP,
MO3TOBOH WTypM I pCHICHUA CJIOXKHBIX 3adad, MPUMEHCHUC MAIIMHHOTO O6y‘IeHI/I$[ B THUIIMYHBIX
CIIy4asiX MPAaKTUKH, pa300p MPaKTHUECKUX KEHCOB, JEKIIUU MPUTIAIICHHBIX JOKIATIUKOB.

6. YueOHO-MeTOANYECKOE OGecIeueHre CAMOCTOSITEIbHOI PaGoThI 00yYaAKIIHXCS

CamocrosTenbHas paboTa 00yJaroXCsi OPraHU30BaHa B BUJIC U3YUCHHS TEOPETUICCKOTO
Marepuaia, pelieHus 3a1a4 U MPaKTHUYECKOTO MPUMEHECHHS MTOJYIEHHBIX HABBIKOB JIISI MAIIIMHHOTO
00y4YeHHSI U yIIPABICHHS OOJIBIIUMU TAHHBIMH.

Memoouueckue yxkazanus 015 00y4aOWUXCsL NO 0C80eHUI0 Qucyuniutvl «Mawunnoe obyuenue »
HAX00amcs Ha UHDOPMAYUOHHOM pecypce Kagheopbl

7. XapaKkTepuCTHKAa OLCHOYHBIX CPeACTB /UIA TeKYLero KOHTPOJISl YyCHeBaeMOCTH M
NPOMEKYTOYHOH aATTeCTAUM 00y4aIOIIUXCH M0 JUCHUILINHE

JUis Tekylero KOHTPOJS YCIIEBA€MOCTH M IMPOMEKYTOUHOM arTecTaluu OOydyaromMxcs IO
JTUCIUIIMHE UCTIOIb3YIOTCS TECThI, KOHTPOJIbHbBIE PAOOTHI.

DK3aMeH IPOBOJUTCS B YyCTHOU (opMme.

O11eHKa «OMAUYHOY» GbICINABGAACTCS cmydeHmy 6 cydae npasuilbHoco omeema Ha 3610611!)/, Ha
680Nnpocsl ounema u OONOJHUMENbHbIE 680Nnpocsl.

Onenka «XOpOouo» evlcmaejiiemcs cmyOeHmy 6 cydae npaesusibHoco omeena Ha Ha 361@61'—0/, Ha
680Nnpocsl ounema..

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

Onenka «Hey()oefzemeopumefzbﬂo» 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.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>.

PecprBI I/IH(I)OpMaI_II/IOHHO-TeJIeKOMMYHI/IKaLII/IOHHoﬁ CCTHU «MHT epHeT ».
Cucrema »5JIEKTPOHHOM MOJAEpPKKM oOpa3oBarenabHOro rmpouecca «Moil yHUBepcUTET»
https://uni.ivanovo.ac.ru

HpO(I)eCCI/IOHaJILHI:Ie 63.351 JAHHBIX 1 I/IHq)OpMaLII/IOHHO-CHpaBO‘-IHBIe CUCTCMBI:

OBbC «YHuBepcuTerckas OubanoTeka onnaitay 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 kataror Hb UBI'Y  http://lib.ivanovo.ac.ru/index.php/ek

[TporpamMmmHoe oOecriedyenne: omepanuonHas cucrema Microsoft Windows, makeT oduCHBIX
nporpamm Microsoft Office u(wm) LibreOffice, unrepuer-Opay3zep Microsoft Edge m(unm) Yandex
Browser.

9. MatepunajibHO-TeXHHYeCKoe o0ecnedeHue T CHUTITHHBI

VY4eOHble ayIUTOpUU:

- JUI1 TIPOBEJICHMS 3aHATUH JIGKLIMOHHOTO THMA C KOMIUIEKTOM CIELUAIN3UPOBAHHONW yueOHOM
MeOenu W TEeXHUYECKUMHU CpelCTBaMU OOydYeHHUs, CHyKallUMHU JUIs TpPeJoCTaBleHUs y4deOHOMU
uHpopManuu O0JIBIION ayIUTOPHH;

- JUIA TPOBEICHHS 3aHATHA CEMHUHAPCKOrO THIA, KOHCYJIbTALUHA, TEKYHIEro KOHTPOJIS H
IPOMEKYTOUHOU aTTECTAIlMM ¢ KOMIUIEKTOM CHEelMaIM3UPOBAHHON yueOHON MeOenn U TeXHUYECKUMHU
cpencTBaMu OOy4YCHUS;

[ToMerienue A CaMOCTOATENBHOM paboTHI, OCHAIIEHHOE KOMIUIEKTOM CIEIHaTu3upPOBAHHON
yaeOHON MeOenr, KOMITBIOTEPHONW TEXHUKOW C BO3MOMKHOCTHIO TOJKIIOUYECHHS K ceTn «MHTepHeT» u
obecnieuenuneM gocryma B DUOC.

JleMOoHCTpalOHHOE 000pyI0BaHHE U Y4eOHO-HArJIsIIHbIE TOCOOUS ISl 3aHATUH JIEKIIUOHHOTO
TUIa, 00ecreynBaroIue TEMaTHUECKUE NILTIOCTPALIUH.
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ABTOp padoueii mporpaMMbl JTUCHUIIMHBI: 00yeHm Kageopvl UHDOPMAYUOHHBIX MEXHONI0UL
U NPUKTIAOHOU MAMEMAMUKU, KAHOUOAm 3KOHOMuUuYeckux Hayk, ooyeum, Ckomuurkos A.E.

[Iporpamma paccMOTpeHa M YTBEp)KICHA Ha 3acelaHuu Kadeapbl uHpopmMayuoHHbIX mexHoioeu
U NPUKIAOHOU MAMEMAMUKU

« 31 » aprycra 20 23 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 0T « » 20 T.
CormacoBano:

PykoBoguTens OI N.0. damunus

(moamnuce)




