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1. lleau ocBOeHUNA TUCHUILIUHBI

enssmu ocBoeHus: aucuUIUIMHBL "AHanu3  gaHHbIX Ha Python" sBusiorcs oOyueHue
CTYJACHTOB HaBbIKaM MPOrpaMMUPOBAHMS U aHaIM3a JIAaHHBIX HA sA3bIKe MporpammupoBanus Python
JUId  Tocienyomeil pa3pabOoTKU CTpaTeruil MNpoJABMKEHUS MPOAYKTOB U YCIYyr B LHUPPOBOM
MIPOCTPAHCTBE.

2. Mecto qucuMiuinHbl B cTpykrype OII
Hacrosmas qucuuninuza oTHocuTes K obs3arenbHoi yactu OIL

JI51st OCBOCHHMS JTAHHOW JUCHUTIIMHBI 00y4JaIONUNACS T0JDKEH:
BJIQJIETh CJICAYIOIIUMH 3HAHUSIMH ¥ KOMIIETEHIUSIMU:

e OCHOBBI TPOTPAMMHUPOBAHUS

® Teopus BEPOSTHOCTH

o CraTHUCTHKA

e MaTemMaTHUeCKHN aHaIN3

3. [lnanupyembie pe3yJabTaThl 00y4YeHHUSs MO TUCHHUILINHE

3.1. Komnerenunun, pOpMHPOBAHUIO KOTOPHIX CIOCOOCTBYET THCHMILIAHA

[Ipyn ocBoeHMM AUCUUIUIMHBI (OPMUPYIOTCS CIENYIOIIME KOMIIETEHUUH B COOTBETCTBUU C
®I'OC BO no nanHoMy HanpaBJIEHUIO TOATOTOBKHU:

a) yauBepcanbshbie (YK): Her,

0) obmenpodeccuonansusie (OIIK):

OIIK-3. Crioco0OeH BBISBIATH aKTyaJlbHbIE Hay4HbIE MpoOIeMbl B 001acTu (pyHIaMEHTaIbHON
U IPUKJIATHON MaTeMaTUKU U KOMIIbIOTEPHBIX HayK, pa3pabaThiBaTh MOAXO0/bI K UX PEILIECHUIO.

B) npodeccuonanpubie (I1K):

[IK-6. Cnoco0GeH mpoeKTUpoBaTh IMporpaMMHOE oOecleueHrne, aHalu3upoBaTh U
pa3pabaThiBaTh TPeOOBAHUS K IPOrPAMMHOMY 00€CIIEUEHHUIO.

3.2. [lepeyeHpb MJIAHHPYEMBIX pe3y/JbTATOB 00y4eHHsS MO AUCUHMIIHHE, COOTHECEHHBIX €
UHIUKATOPAMH IOCTH:KeHHs GOPMUPYEMBbIX KOMIETEHIIU
B pesynbrate 0cBOCHHS AUCIUTUIMHBI O0yJIarONTUIACS TOJDKCH:
3HaTh:
o  (OcHosHble uHCmMpyMeHmbl aHanusa 0anHvlx Ha Python u yciosus ux npumenumocmu (I1K-6)
YMers:
e Ucnonvzoeamv comosvle oubnuomexu 01 anaruza oannvix (OIIK-3)
e Paspabamuleams npocpammsl, peanuzyrowue aieopummbsl AHAIU3A OAHHBLX, Ha A3bike Python
(OIIK-3)
Nmetp npaxkTrueckuii onbIT/VIMeTh HaBBIKH:
e pelleHUs NPUKIAJHBIX 3aa4 ¢ HIOMOUIbIO aHalIn3a JaHHbIX Ha s3bike Python.(OIIK-3, [1K-6)

4. O0beM M coep:KaHMe U CHUTITIHHBI
O6beM IUCHMIUIMHBI COCTABIIAET 5 3aueTHbIX enuHul (180 akageMu4eckux 4acoB)

4.1. Cogepxxanue IUCHMIUIMHBI MO pa3ienaM (TeMaM), COOTHECEHHOe C BHIAMHU H
TPYA0EMKOCTBHIO 3aHSATHI JEKIIHOHHO-CEMHUHAPCKOT0 THIIA

O0beM WHOW KOHTAaKTHOM pabOThI W CaMOCTOSATENBHOM pPaboThl oOOydaromerocs IO
IMCUMIUIMHE YKa3aH B y4eOHOM IUTaHe 00pa3oBaTeIbHON POTPAMMB.
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Ne Bunbl 3anatnii, ux @OpMBI TEKYILETO
/1 Pasnens! (Tembr) = 00BeM (B ak.uacax, 10 KOHTPOJISl yCIIEBAEMOCTH (110
JIACIATLIAHBI 3 04yHOH (opme 00ydeHUsT) 04HOHU (opme 00ydeHUsT)
5 3aHaTus 3aHATus
© JIEKLIMOH- CeMUHap- @opMBI NPOMEKYTOYHON
HOIro Tuia CKOr'o TuIiia aTTecTauu

.| Bomusiii. OcHOBHEIE | 2 1 Crncoxk BOIPOCOB,

KOHCTPYKIMH M 0a30BBIE WHTEPECYIOLIAX — CTY/ICHTa 110
COJIEpKAHUIO JICTIUTUTAHBI
THIIbI Python- (cmaercs B mMCbMEHHOM BHUJIE)

2. | Hactpoiika OKpyXeHHUS U Cpemnsl 2 1 Impaxr. OnopHBIH KOHCIIEKT
pa3paboTKH. Tun JTaHHBIX: 3aHATHE Otuer. Pemenuwe  yueOHBIX
KOJIJIEKLIHH. 3a1a4y

3 Cozmanme  kmaccoB B Python, 2 1 Impaxr. OnopHBIH KOHCIIEKT
MPUMEHEHHNE HACIICIOBAHMSI. 3anatue | Order. PemeHne — ydeOHBIX

3a1a4

4 O6paboTKa HUCKITIOYCHUH. 2 1 lmpaxr. OnopHBbIi KOHCIIEKT

3anatue | Order. Pemenune — ydeOHBIX
3a1a4

5 3HakoMcTBO ¢ Oubimorekamu Python 2 1 1 mpakt. | ONMOpPHBIA KOHCIIEKT
JUIA aHaJM3a JaHHBIX: NUMPY, SCIpy 3aHATHE Otuer. Pemenuwe  yueOHBIX
u pandas. 3a1a4y

6 Pabora ¢ pmaHHBIMH TpH TIOMOIIX 2 1 1 mpaxr. OnopHbBIH KOHCIIEKT
pandas. OOwekThl pandas.Series, sansatue | Oryer. Pemienune  y4eOHBIX
pandas.DataFrame, rpyNIupoBKa 3a7a4
JaHHBIX paboTa ¢ HECKOJIbKHUMH
Ta0JIMIaMH, npeoOpa3oBaHue
MIPHU3HAKOB.

7 Buzyanuzaiuus AaHHBIX C MOMOIIBIO 2 2 1 mpaxr. OnopHEII KOHCTIEKT
matplotlib, pandas. MHrepakTuBHAas sansatue | Oryer. Pemienune — y4eOHBIX
BH3yanu3zanus c plotly. 3a1ad

8 CrnyyaiiHble BEIHYMHBI, TOKa3aTeNu 2 2 Impaxr. OnopHBIH KOHCIIEKT
LIEHTpa pachpeaeieHns, HOpMaJIbHOE 3anatue | Order. Pemenune — ydeOHBIX
pacnpeneneHue, LEHTpaIbHas 3ama4y
npeaenbHas TeopemMa.

9 3aBUCHUMOCTh MEXAY CIIy9alHBIMU 2 2 1 mpaxr. OnopHBIH KOHCIIEKT
BEIINYHHAMH. Pacnpenenenne 3anatue | Order. Pemenune — ydeOHBIX
CTplOIeHTA. 3a1a4

10 | OyHKIMU CTATUCTHKY B SCIpY. 3 2 2 TIpaKT. OnopHEII KOHCTIEKT

3anatue | Order. Pemenne — ydeOHBIX
3a1a4

11 | JloBepurenbHbIit HWHTEpBAI, 2 4 2 TIpaKT. OnopHEII KOHCTIEKT
MpOBEpKa THIIOTE3 U paclperercHre 3anatue | Order. Pemenune — ydeOHBIX
Ctpro/IeHTa 3a1a4

12 | 3akmountenpHbiid. [lomBenenue u 2 2 TIpaKT. Perrenne yueOHbIX 3a1au
aHau3 MPOMEXYTOYHBIX 3aHsATHE
pE3YIBTATOB OCBOCHUS TUCIIATUINHBI

Hroro 3a cemectp: 16 16 JK3aMeH
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4.2. PazBepHyTOe ONHMCaHUE COIEPKAHUA TUCUUILIMHBI 110 pa3aeaaM (TeMam)

Paspnen 1. Beoansiii. OCHOBHbIE KOHCTPYKIMH U 0a30BbIe THIILI Python.
Conepsxanue pasjaena:

e 3HAKOMCTBO CO CpeJoi pa3paboTKH

e [loHsATHE TUIIBI JAHHBIX

e U3yuenue anemeHTapHbIX QyHKIMI Python

e l3yyeHue MOHATUS TUKIIBL.

Pa3nen 2. HacTpoiika okpy:KeHUsI H cpeabl pa3padoTku. TUN JaHHBIX: KOJJIEKIHH.
Conepxanue pasaena;

e JI3ydeHue cpe30B. MHACKCALIUH.
e 3HAKOMCTBO C METOJIaMU PabOTHI CO CIOBAPSIMH, KOPTEKAMHU, CIUCKAMU.

Pa3nesn 3. Co3nanue kiaaccos B Python, npuMeHeHnue Hacjie10BaHMsI.
Conepsxanue pasjaena:

e Usyuenue ocnos OOII,

e l3ydyeHue noHATUN NOAUPOPMU3M, UHKATICYIISAIIMS.

e JloHsATHE KIIACCOB M HACIEOBaHUS

Paznen 4. O6pa6oTka HCKII0YEHHIA.
Conepsxanue pasjaena:
e (OOpaboTKa UCKIIOUCHUM
e (Co3znaHue MoJab30BATEIBCKUX TUIIOB OMIHOOK
e [lepexBar CUCTEMHBIX UCKIIOUYECHHI
e KoHcTpykius assert
Pa3nen 5. 3nakomcrBo ¢ oubmorekamu Python 1uist aHa/IM3a JaHHBIX: nUmMpy, scipy u pandas.
Conepsxanue pasjaena:
e 3HAKOMCTBO C OMOIMOTEKON numpy
e 3HAKOMCTBO C OMOIHMOTEKOH scipy
e 3HAKOMCTBO ¢ OMOIMOTEKOM pandas

Pa3nen 6. Padora ¢ nanubiMu npu momomu pandas. Oonextnl pandas.Series, pandas.DataFrame,
rPYNIHPOBKA JaHHBIX PafoTa ¢ HECKOJbKHMH Ta0IMIAMH, IPe0dpa3oBaHe MPU3HAKOB.
Conepsxanue pasjaena:

e Pafora ¢ JaHHBIMH MPH MOMOIIHX pandas.

e  OOnekThl pandas.Series, pandas.DataFrame

e [pynnupoBka IaHHBIX pabOTa ¢ HECKOIBKHUMH TaOIUIIaMH

e [IpeoOpazoBaHue MPHU3HAKOB.

Paszgea 7. Buzyanu3zanusi JaHHbIX ¢ moMouibio matplotlib, pandas. MHTepakTHBHAsI BU3yaIn3anus ¢
plotly.
Conepsxanue pasjaena:

e Busyanusanus JaHHBIX ¢ momortibio matplotlib, pandas.

e UutepakruBHas Bu3yanusaius ¢ plotly.
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Paszgea 8. CayuaiiHble BeIHYNHBI, I0KA3aTeJIN IIEHTPA pacnpeeeHnsi, HOPMAIbLHOE pacnpeieieHue,
HeHTPaAJIbHAas NMpenebHast TeopemMa.

Conepsxanue pasjaena:

CrydaifHple BETHYUHBI

[Toka3aTenu meHTpa pacipeaeIeHus

HopmainbsHoe pacrpeseneHue

HenTpasnbHas npeaenbHas TeopeMa.

Paznen 10. ®yHKuuu cTATHCTHKH B SCipy.
ConepxaHue pasaena;

e @dyHKIUA rv_continuous

e Oyuknus rv_discrete

e ®yukius rv_histogram

Pasznea 11. [loBepurebHbIii MHTEPBAJI, IPOBEPKA rUNoTe3 U pacnpeneieHue CTbIOeHTa
Conepsxanue pasjaena:

e JloBepuTenbHBII UHTEPBAI

e [IpoBepka runores

e Pacnpenenenne CtbioeHTa

5. O0pa3oBaTeibHbIE TEXHOJIOTHHU

[lepeuenr  UMHGOPMALMOHHBIX  TEXHOJIOTMM,  HCHOJIB3YEMBIX IIPU  OCYILECTBICHHUH
00pa30BaTeNIbHOTO MpoIiecca MO AUCHUIUIMHE: TEXHOJIOTUH CMEIIaHHOTO 00yUYeHHUSI.

B mpouecce oOyueHust npeamnoaraeTcs MCHOJIb30BaHUE AJIEMEHTOB JIETIOBBIX U POJIEBBIX WUID,
MO3TOBOH TYypM i PCIICHUA CJIIOKHBIX 3aJa4, MIPUMCHCHUE MAIIMHHOT'O O6y‘~I€HI/I$[ B THUITMYHBIX
CITyJasiX MPaKTHUKU, pa300p MPAKTHIECKUX KEHCOB, JICKIIUU MTPUTIIAIIIEHHBIX TOKIAYUKOB.

6. YueOHO-MeTOAN4YeCKOEe 00ecnieyeHue CAMOCTOSITeIbHOH PadoThl 00y4yarouXxcst

CamocTtosrenbHas paboTa 00y4yarouuxcs OpraHu30BaHa B BUAE U3YUYEHUS TEOPETUUECKOTO
MaTepHualla, peleHus 3a/1a4 U MPaKTHIeCKOTO MPHUMEHEHHS TTOJTyYSHHBIX HABBIKOB ISl MAITHHHOTO
o0Oy4YeHHs W yIpaBIeHHUS OOJBIINMU TaHHBIMH.

Memoouueckue ykasaumus Oas 00y4arOWUxcs NO 0CB0eHU0 oucyuniunvl «Mawunnoe
00yUeHue » Hax00AmMCsa Ha UHDOPMAYUOHHOM pecypce Kagdeopbl

7. XapakTepucTUKA OLEHOYHBIX CPEICTB /JIsl TEKYIIero KOHTPOJIS YCNeBAeMOCTH U
NMPOMEKYTOUYHOI aTTecTAIUM 00YUYAIOUIUXCS MO0 JUCIUIINHE

JIist TeKyIiero KOHTPOJIS YCIIEBAEMOCTH M IMPOMEKYTOUHOW aTTECTAIlUU OOy4arolmUXCs IO
JTUCITUTIIINHE UCIIOJIB3YIOTCSI TECThI, KOHTPOJIbHBIEC PAOOTHI.

DK3aMeH MPOBOJIUTCS B yCTHOU popme.

OIICHKa «ONUJIUYHO)» 6blCmMAeBIAemcs cmydeHmy 6 cjllyuae npasuibHoco omeema Ha 3adaqy, Ha
60Nnpocsl ounema u OONOJIHUMEbHbLE 60Nnpocyl.

OIICHKa «Xopouto» evlcmaeisiemcst cmydeHmy 6 cjlydae npasuslibHoco omeenia Ha Ha 3(1()(1‘!)/,
HA 60NpoCsl ounema..

O1eHKa «)0061em8opumenbHo» 6blCMABIAeMcs CMyO0eHmy 6 ciyuae NPasuibHO20 Omeema Ha
3aoauy.
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OIICHKa «Heyf)oefzemeopumeﬂbﬁo» evlcmaensemcs cmydeHmy 6 OCMAJIbHbLX CIIYUAAX.

8. YueOHO-MeTOoaMUYeCKOE M HH(POPMALIMOHHOE 00ecieYeHUe TUCIHIIINHbI

OcHoBHas nuTepaTypa:

1. Ocumnog, I'.C. Metoas! uckycctBeHHoro unreiekra / I'.C. Ocunos. - Mocksa : ®u3maTiur,
2011. -

296 c. : un., cxem., Tabm. - bubmmorp. B kH. - ISBN 978-5-9221-1323-6 ; To xe [ DneKTpOHHBII
pecypc]. -

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

2. Kpyruxos, B. H. Ananu3 nanueix / B.H. Kpyrukos ; B.B. Memeukun .— Kemeposo :
Kemeposckuii

rocynapcTBeHHblil yuusepcutet, 2014 .— 138 c. — ISBN 978-5-8353-1770-7 .—

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

JononHuTENnpHAS IUTEPATYpa:

1.Bockobotinukos, FOpuii Eecenvesuu. Peepeccuonnuiti ananuz oaunHvix 6 nakeme Mathcad :
yueo.

nocooue / IO.E. Bockoboiinuxoe .— Mockea : Jlanw, 2011 .— 224 c. : un., maba. + CD .—

([ Vuebnuku ons 8y308. Cneyuanvuas iumepamypal) .— .— ISBN 978-5-8114-1096-5 .—

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

Pecypcel nHpOpMaIIMOHHO-TEIEKOMMYHUKAIMOHHON ceTH «IHTepHeT»:
Cucrema »SJIEKTPOHHOW TMOJJIEP)KKH 00pa3zoBaTelibHOTO Ipouecca «Mol yHHBEpCUTET»
https://uni.ivanovo.ac.ru

[Ipodeccronanbubie 6a3bl JAHHBIX U HTHPOPMALIMOHHO-CIIPABOYHBIE CHCTEMBI:
OBbC «YHuBepcurerckas Oudinoreka onnaiiH» www.biblioclub.ru
OnekrponHas 6ubmmorteka UBI'Y _http://lib.ivanovo.ac.ru

Onexrponnslit katajgor Hb MBI'Y http://lib.ivanovo.ac.ru/index.php/ek

[Iporpammuoe obecnieuenue: omneparonHas cucrema Microsoft Windows, maker ogucHBIX
nporpamm Microsoft Office u(unu) LibreOffice, uatepuer-6pay3ep Microsoft Edge n(unmm) Yandex
Browser.

9. MaTepuajibHO-TeXHUYECKOe ofecriedeHne TUCIUNINHBI

VYueOHble ayIUTOPUH:

- JUI IPOBEJCHMSI 3aHATUMN JIEKLIMOHHOTO THUIIA C KOMIUIEKTOM CIIeLMaIN3upPOBaHHON yuyeOHOU
Me0enn M TEXHMYECKUMHU CpEACTBAMU OOy4YeHUS, CIy)KalUlUMU Ui TpEeAOoCTaBICHHUS y4eOHOI
uHpopmanuy O0JBIION ayUTOPUY;

- JUIA TPOBEJCHUS 3aHATUH CEMHUHAPCKOTO THWIIA, KOHCYJIBTAIMM, TEKYIIETO KOHTPOJIA U
MIPOMEXYTOYHOM aTTecTallud C KOMIUIEKTOM CIIEHHUaIM3UpPOBAaHHON yueOHOM Mebenn u
TEXHUYECKUMH CPEJCTBAMHU OOyUCHUS,

[Tomerienre a1 caMOCTOSITENLHOM pabOThl, OCHAIIEHHOE KOMIUIEKTOM CIIEHaIN3uPOBAHHOMN
y4eOHOM MeOe, KOMITBIOTEPHOU TEXHUKON ¢ BO3MOXKHOCTBIO TIOJIKIIIOUEHUs K ceTu «HTepHeT» n
obecnieuennem noctymna B JUOC.

Jlemoncmpayuonnoe o6opyoosanue u yueoHo-Ha2isioHble Nocoous 0l 3aHAMUL 1IeKYUOHHO2O
muna, obecneuugaroujue memamuieckue uiioCmpayuu:
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ABTOP(bI) padoyeii MPOrpaMMbl AUCHUIIIMHBI: 00yeHm KA. UHGOpMayUOHHbIX
MeXHOI02Ull U NPUKIAOHOU MamemMamuxu, K.2.H, ooyeum, Cxomuurxog A.E.

[Iporpamma paccmMoTpeHa © yTBEp)KIE€Ha Ha 3acefaHu Kadeapsl HHPOPMAIMOHHBIX
TEXHOJIOTUH U MPUKIATHON MaTeMaTuku «1» centsaops 2022 r., mpoTokos Ne 1.

[Iporpamma o6HOBIEHA

MIPOTOKOJI 3aceaHus Kadeapnl Ne OT « » 20 T
CornacoBaHo:
PykxoBoautens OI1 /

(moanuce)

[Iporpamma o6HOBIEHA

MIPOTOKOJI 3acenaHus Kadeapnl Ne OT « » 20 T
CornacoBaHo:
PykxoBoautens OI1 /

(moanuce)

[Iporpamma o6HOBIEHA

MIPOTOKOJI 3aceaHus Kadeapnl Ne OT « » 20 T
CornacoBaHo:
PykxoBoautens OI1 /

(moanuce)



