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1. lesiu 0cBOEHUSA TUCIUTIIHHBI
[enssMu oCBOEHUST TUCIUIIINHBI "AHanu3 naHHBIX Ha Python" sBistoTcss oOydeHue CTYACHTOB
HaBbIKaM IPOIPaMMHUPOBAHMS M aHalW3a JaHHBIX Ha s3bIKe MporpammupoBaHus Python — mns
MOCJIeTYIONIEH pa3paboTKH CTpaTeruii MPOIBMKEHUS MPOAYKTOB U YCIYT B IIM(DPOBOM IIPOCTPAHCTRBE.

2. MecTo nucuMiuinHbI B cTpyktype OIl
Hacrosimas auctumuinaa otHocuTes K 6s1oky Oll, popmMupyemomy yuacTHUKaMu
00pa30oBaTebHbIX OTHOIICHUH.

Jlnst ocBOGHMSI TaHHOW JUCITUTITMHBI 00YUYaIOMIUNUCS TIOJDKEH:
BIAJETh CIECIYIOUIMMU 3HAHUSIMU U KOMIIETCHIIUSIMU:

® OCHOBBI IPOIPAMMHUPOBAHUS

® Teopus BEpOSITHOCTH

e CraTtucTuka

e MareMaTHUYSCKHI aHAJIN3

3. [lnanupyemble pe3yJibTAThl 00yUeHHs N0 JUCHUTITIUHE

3.1. Komnerennun, (pOpMUPOBAHUIO KOTOPBIX CNIOCOOCTBYET TUCIUILIMHA

[Ipu ocBOGHUM TUCIUTIIMHBI (POPMUPYIOTCS CIEAYIONINE KOMIETEHIIMU B cooTBeTcTBUM ¢ PI'OC
BO no nanHomMy HanpaBlIeHHIO TOAITOTOBKHU:

a) yauBepcasibHbie (YK): HeT

0) obmenpodeccuonanpabie (OIIK): HeT

B) mpoeccuonansubie (I1K):

[IK-3 CrniocobeH BBISBIATH akTyalbHble Hay4yHble IpoOJeMbl B o0nacTd (pyHIAMEHTaIbHOH WU
MPUKIIATHON MaTeMaTHUKU U KOMITbIOTEPHBIX HayK, pa3pabaThiBaTh MOAXOAbI K UX PEIICHUIO.

3.2. [lepeyeHb IUIAHUPYEMBIX Pe3yJbTATOB 00y4YeHHsl 1O JUCHUILIMHE, COOTHECEHHBIX C
HHAUKATOPAMM T0CTH:KEeHUS (POPMHUPYEMbIX KOMIETEHIIUI
B pe3ynbrare ocBoeHUS AUCIUIIITUHBI 00 yYaIONUIACS JTOTKEH:
3HaTh:
¢ (OCHOBHbIE HHCTPYMEHTHI aHaJIM3a JaHHBIX Ha Python u ycnoBus ux npumenumoctu (I11K-3)
VYmets:
e lcnonp30BaTh TOTOBBIC OMOIMOTEKH miig aHanu3a JaHHbIX (I1K-3)
¢ Pa3zpabaTeiBaTh MPOrpPaMMBI, pEATU3YIONIUE AITOPUTMBI aHAJIN3a TAHHBIX, Ha s3bIke Python
(ITK-3)
Nmets npakTuyeckuit onbiT/FIMeTh HaBBIKU:
® pellIeHHUs MPUKIIAIHBIX 33/1a4 ¢ TOMOIIbBIO aHaJIn3a AaHHBIX Ha s3bike Python.(I1K-3)

4. O0beM U coep:KaHue TUCIUNINHBI
O0BeM TUCIUIUIMHBI COCTABIACT S 3aueTHBIX eaunumIl (180 akaieMHYEeCKHX 4acoB)

4.1. Conepxanue AUCHMIUVIMHBI 1O pas3geaam (TeMaM), COOTHECEHHOe ¢ BHJAAMH H
TPYA0EMKOCTBIO 3aHSATHII JTeKIIHOHHO-CEMHUHAPCKOI0 THIIA

OO0beM MHOW KOHTAaKTHOW PabOThI M CAMOCTOSITEIBLHON PaObOTHI 00y4aromIerocs Mo JAUCIHUILUINHE
yKa3aH B y4eOHOM IJIaHe 00pa30BaTEIbHOM MPOrpaMMBbI.
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Ne Bunel 3anaruii, ux DOpMEI TEKYILIETO
/m Pazgensr (TeMbl) e 00BEM (B ak.gacax, 10 KOHTPOJISl yCIIEBAEMOCTH (110
JIIUCLUATUINHBL 5 ouHOH Gopme 0OyueHus) 04HO¥ popme 00yUeHHs)
E 3aHATUA 3ansTus
© JICKIHOH- ceMuHap- ®OopMBI IPOMEKYTOUHOI
HOTO THUIIA CKOro tumna aTTeCcTalu

.| Beogmsrit. OCHOBHBIC 2 1 Crincox BOIIPOCOB,

KOHCTPYKLIMM ¥ 0a30BbIE MHTEPECYIOTMHX — CTyICHTa - TTO
COJIEp’KaHUIO JTUCTIMTLITHBI
Tunbl Python. (cmaeTcsi B MHCHbMEHHOM BHUJIE)

2. | Hactpoiika OKpyXeHHS © Cpeabl 2 1 lmpakr. OmopHBIT KOHCIIEKT
pa3paboTKu. Tun JAHHBIX: 3anate | Oruer. Pemenne  yueOHBIX
KOJIJICKIIMH. 3a1a4

3 Coznmanme  kmaccoB B Python, 2 1 lmpakr. OnopHBIT KOHCTIEKT
MIPUMEHEHUE HACIIeIOBAHMS. 3aastre | Otuer. PemeHne — y4eOHBIX

3a1a4

4 O06paboTka UCKIIIOYCHUH. 2 1 Inpaxr. OnopHBIN KOHCTIEKT

3aHATHE Orger. Pemenne  ydeOHBIX
3aga4

5 3HakoMcTBO ¢ Onbnuorexkamu Python 2 1 1 mpakt. | ONMOPHBIA KOHCIIEKT
JUTSL aHaIM3a JaHHBIX: nUMpy, Scipy 3aastre | Otuer. Pemenne — y4eOHBIX
u pandas. 3amaqy

6 Pabora ¢ paHHBIMH TIpU TTOMOIIH 2 1 1 mpakt. | OMOPHBINA KOHCIIEKT
pandas. OOwexTel pandas.Series, 3aHATUE Otuer. Pemenune y4eOHBIX
pandas.DataFrame, TpyNIupoOBKa 3a7a4
JAaHHBIX paboTa C HECKOIBKUMHU
Ta0JIMIaMuy, npeoOpa3zoBaHue
NPU3HAKOB.

7 Buzyanmzanus JTaHHBIX ¢ TOMOIIBIO 2 2 1 mpakt. | ONMOpPHEIN KOHCIIEKT
matplotlib, pandas. MHTepakTHBHASA 3aastre | Otuer. Pemenne — y4eOHBIX
BU3yasn3anus c plotly. 3a1a4

8 CrnyuailHble BEIMYUHBI, MOKa3aTENH 2 2 Inpaxr. OnopHBIN KOHCTIEKT
HEHTpa pachpeieseHIs, HOpMaJIbHOE 3aastre | Otuer. Pemenne — y4eOHBIX
pacmpeneneHue, LEeHTpaIbHAs 3aa4y
npeenbHas TeopeMa.

9 3aBUCUMOCTh MEXAY CIyYaHBIMHU 2 2 1 mpakt. | OMOPHBIA KOHCIIEKT
BEJTMYNHAMH. Pacripenenenne 3aastue | Otuer. Pemenne — y4eOHBIX
Crpl0f€eHTA. 3a1a4

10 | ®yHKIUYU CTAaTUCTHKH B SCipy. 2 2 2 npakT. | ONOpHBIA KOHCIIEKT

3aHATHE Orger. Pemenne  ydeOHBIX
3a/1a4

11 | JoBepurenbHbIi HWHTEpBal, 3 4 2 mpaxT. OnopHbIN KOHCIIEKT
NpOBEpKa THIIOTE3 M paclpeesicHHe 3anatie | Otuer. Pemenne  yueOHBIX
CrplozieHTa 3a/1a4

12 | 3axmountenpHbld. IlomBemenne u 2 2 mpakt. | Pemenne ydaeOHBIX 3amad
aHamn3 MPOMEXYTOYHBIX 3aHATHE
pe3yIBTaTOB OCBOSHUS TUCITUTLTHHBI

Hroro 3a cemectp: 16 16 DK3aMeH
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4.2. PazBepHyTO€ ONMCaHNe COAEPKAHUS AUCUHMILIMHBI N0 pa3aejaM (TeMam)

Pa3nes 1. Bogubiii. OcHOBHBIC KOHCTPYKIUM B 0a30BbIe THNIBI Python.
Coneprkanue pazaena:

® 3HAKOMCTBO CO Cpefoil pa3paboTKH

® JloHsATHE THUIIBI JaHHBIX

® zyuenue sneMeHTapHbIX QyHKIMA Python
® JI3yueHue MOHATUSA LUKIIBL

Pa3nen 2. Hacrpoiika okpysKeHusi u cpeibl pa3padorku. THn TaHHBIX: KOJJIEKIIHH.
Copep:xanue pasnena:

® li3y4yeHue cpe3oB. MHACKCALUU.
®  3HAaKOMCTBO C METOJaMH pabOThI CO CIOBAPSIMU, KOPTEKAMH, CIUCKAMH.

Pa3znen 3. Coznanue kiaaccos B Python, npumenenne Hacjie1oBaHusi.
Conepxanue pasnaena:

® U3yuenue ocHoB OOII,
® lzyueHue MOHATUN MOIU(DOPMU3M, HHKATICYIISIHS.

® [loHsATHE KJIAaCCOB 1 HACJICOBAHMUS

Paznen 4. O6paGoTka HCKII0YEHMIA.
Coneprxanue pasnena:
¢ (OO0paboTKa NCKITFOYCHHI
¢ (Co3zaaHue MOJIb30BATEIBCKUX TUIIOB OLIUOOK
e [lepexBaT CUCTEMHBIX UCKIIOUECHHI
e KoHncrpykuus assert
Pa3nen 5. 3nakomcrBo ¢ 6ubdanorexkamu Python nis ananmsa maHHbIX: numpy, scipy u pandas.
Coneprkanue pazaena:
¢ 3HAKOMCTBO ¢ OMOIMOTEKOH numpy
¢ 3HAKOMCTBO ¢ OMOIMOTEKOH scipy
¢ 3HAKOMCTBO ¢ OMOIMOTEKOH pandas

Pa3znen 6. PaGora ¢ nanubiMu npu nomounu pandas. Oobexthl pandas.Series, pandas.DataFrame,
rPyNNMpoOBKA JaHHBIX PadoTa ¢ HECKOJILKHMH TA0JIUIIaMH, IPeodpa3oBaHue NPU3HAKOB.
Conepxanue pasnena:

® Paborta ¢ JaHHBIMH IIpH ITOMOIIH pandas.

®  (OOwexTs pandas.Series, pandas.DataFrame

¢ ['pynmupoBKa JaHHBIX pab0Ta ¢ HECKOJIHKUMH TaOIHIIAMH

® [IpeoOpa3oBaHue MPU3HAKOB.

Paznen 7. Busyanausanusi 1aHHBIX ¢ moMomb10 matplotlib, pandas. MuTepakTHBHAS BU3yaIu3aius ¢
plotly.
Coneprkanue pazaena:

¢ Busyanuzanus AaHHBIX ¢ nomoursio matplotlib, pandas.

® lnaTepakTuBHas BU3yanu3amws ¢ plotly.
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Pa3nen 8. Ciyuaiinbie BeJIMUMHBI, IOKA3aTEIM HEHTPA pacnpeieieHusi, HOpMaJIbHOe pacipe/ieieHue,
LeHTpaJbHasl NpeeibHasi TeopeMa.
Coneprkanue pazaena:

® (CnyvaiiHble BETUYHUHBI

® [lokazaTenu HeHTpa pacnpeneacHNs

® HopmanbsHoe pacnpeeneHue

® JlenTpasibHas IIpeebHas TeopeMa.

Paznen 10. ®yukuun craTHCTHKH B SCipy.
Copep:xanue pasnena:

e  @yHKIMA rv_continuous

o  Oynkmus rv_discrete

e  @ynkius rv_histogram

Pa3nen 11. JloBepurenbHblii HHTEPBAaJ, IPOBepKa rumoTe3 u pacnpeneiaenue CTboIeHTa
Coneprkanue pazaena:

® JloBepuUTEIbHBIN UHTEPBAI

® JIpoBepka runores

® Pacnpenenenne CThIOaeHTA

5. O0pa3oBaTesibHbIE TEXHOJIOTHH

[lepeueHp  WHOGOPMANMOHHBIX  TEXHOJOTHH,  WCIONB3YEeMBIX  TNPH  OCYHICCTBICHHUU
06pa30BaTeanoro nponecca o JUCHUIUIMHE: TEXHOJIOTHUU CMCIIAHHOTO OGy‘IGHI/ISI.

B mpomecce oOydeHHsI TperonaraeTcsi MCIOIb30BaHUE SJIEMEHTOB JEJOBBIX M POJIEBBIX HID,
MO3IOBOH mTypM g pCHICHUA CJIOXKHBIX 3alda4, NPpUMCHCHHUC MAlIWMHHOI'O 06y‘-IeHI/I$I B THUIIMYHBIX
CITydasix MPaKTHKH, pa300p MPaKTUIECKUX KEHCOB, JICKIMH MPUTIIAIICHHBIX TOKJIATYUKOB.

6. YueOHO-MeTOAHYeCKOe o0ecnedeHne CAMOCTOATEIbLHOM padoThl 00y4aromXxcst

CamocrosTenbHas padoTa 00yJaroniXcsi OpraHN30BaHa B BUJIE H3YYCHHS TEOPETUICCKOTO
MaTepuana, peleHus 3aa4 U MPaKTUIeCKOro MPUMEHEHHUS MOYYEHHBIX HABBIKOB JIJISI MAITUHHOTO
00y4eHUs U yrpaBiIeHUs OOTBIIMMH JTaHHBIMU.

Memoouueckue ykazanus 051 00y4aOWUXCA NO 0CB0EHUIO OUCYUnIunbl « Mawunnoe ooyuenue »
HAX00sIMCsl HA UHGOPMAYUOHHOM pecypce Kageopbl

7. XapakTepucTHKA OIEHOYHBIX CpPeACTB /Jsl TeKYLIero KOHTPOJISA YyCIeBaeMOCTH M
NMPOMEKYTOYHOM aTTeCTAllUM 00yYAIOIIUXCS 10 JUCIHUIINHE

Jlisg Texkyiero KOHTpOJS YCHEBA€MOCTH M MPOMEXKYTOUHOM aTTecTanuyd oO0ydaroummxcs IMo
AUCHUIINIMHEC UCIIOJIB3YIOTCA TCCThl, KOHTPOJILHBIC paGOTBI.

DK3aMeH MPOBOIUTCS B YCTHOU (popme.

OI_IGHKa «OMJAUYHO» 8blCmaeiAemcs cmydeHmy 6 cjiydae npaeusibHoco omeema Ha 36106111)/, Ha
60npocol bunema u OONOAHUMENIbHbLE 60npocol.

O1eHKa «X0pouio» 8blcmasiaemcs cmyoeHmy 8 ciyyae NpasuibHo20 Omeema Ha Ha 3a0ayy, Ha
sonpocwvl bunema..

O1eHKa «)y0061emeopumenbHo» 8blCMABIAEMCs CIMYOeHmy 6 cyuae NpasuibHO20 0meema Ha
3a0auy.
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OI_IGHKa «Heyc)oejzemeopumeﬂbno» 8blCmAaAejisAemcs cmy()eHmy 6 OCMAJIbHbLIX CIIYUAAX.

8. YuebHo-MeToaMuYecKkoe M HHPOpMALMOHHOE 00ecnieYeHHe TN CHUILTHHBI

OcHOBHas uTeparypa:

1. Ocunos, I'.C. Meroasl uckyccrsennoro unteswiekra / I.C. Ocunos. - MockBa: ®uzmaTiur,
2011. -

296 c. : un., cxeMm., Tabmn. - bubmmorp. B kH. - ISBN 978-5-9221-1323-6 ; To xe [DAeKTpOHHBIN
pecypc]. -

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

2. KpyrukoB, B. H. Anaim3 manneix / B.H. Kpyrukos ; B.B. Memeukun .— Kemeposo :
KemepoBckuit

rocynapcTBeHHbIN yHuBepeuteT, 2014 .— 138 ¢. — ISBN 978-5-8353-1770-7 .—

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

JlononuurenpHas IuTEparypa:

1.Bockobotinukos, FOpuii Eeeenvesuy. Peepeccuonnviii ananuz oannvlx 6 nakeme Mathcad : yue0.

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

([ Vuebnuku ons 8y308. Cneyuanvras rumepamypal]) .— .— ISBN 978-5-8114-1096-5 .—

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

Pecypcol nHpOpMaIIMOHHO-TEIEKOMMYHHUKAITMOHHON ceTn «HTepHeT»:
Cuctema D3JIGKTPOHHOW TOAJEPKKH OOpa3oBaTelnbHOTrO Tporecca «Moil  yHHBEPCUTET»
https://uni.ivanovo.ac.ru

[Ipodeccuonanpubie 0a3bl JaHHBIX U HH()OPMAITMOHHO-CIPABOYHBIE CUCTEMBI:
ObC «YHuBepcuterckas 6ubnrorexa onnaiiH» www.biblioclub.ru
OnexrponHas 6ubnanorexka BI'Y http://lib.ivanovo.ac.ru

Onektponnsblit katajgor Hb UBI'Y http://lib.ivanovo.ac.ru/index.php/ek

[IporpammHOe obecrieueHue: omepanuoHHas cuctema Microsoft Windows, makeT o(HCHBIX
nporpamm Microsoft Office m(wm) LibreOffice, uarepuer-6paysep Microsoft Edge m(umm) Yandex
Browser.

9. MarepuajibHO-TeXHUYECKOE o0ecredeHne JUCIUNINHBI

YueOHbIC ayAUTOPUU:

- IS TIPOBENIEHUS 3aHITHHA JIEKIIMOHHOTO THUIA ¢ KOMILJIEKTOM CIEIHATU3UPOBAHHON yueOHOMH
MeOenu W TEeXHUYECKHMHU CpeICTBaMu OOyYeHHMs, CIHyXAallUMU JUIs TpPEeJOCTaBlICHUS ydeOHOU
uHpopManuu OOJIBIION ayIUTOPHH;

- QI TPOBENEHMS 3aHATHUA CEMHUHAPCKOTO THIIA, KOHCYJIbTAIMM, TEKYIIEro KOHTPOJS H
MPOMEKYTOUYHOUN aTTECTAIMU C KOMIUIEKTOM CHEIUAIM3UPOBAHHON YueOHOW MeOenn U TeXHUYEeCKUMU
cpencTBaMu O0y4YeHUS;

[Tomermenne UIsi CaMOCTOSTENILHON PAaOOTHI, OCHANEHHOE KOMILIEKTOM CHEIHATU3HpPOBAHHON
yaeOHON MeOenu, KOMITBIOTEPHOW TEXHHUKOW C BO3MOXKHOCTBIO TMOAKIIOUEHHUs K ceTu «HTepHeT» n
obecnieuenuneM gocryma B DUOC.
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ABTOP(b1) padoyeii NporpaMMbl AUCHUILTUHBI: 00YeHM KA. UHPOPMAYUOHHBIX MEXHOIOSULL U
NPUKIAOHOU MAMEeMAamuKu, K.3.H, ooyenm, Ckomuuxos A.E.

[Tporpamma paccMOTpeHa U yTBEp/A€Ha Ha 3acelaHuu Kadeapbl HHPOPMALMOHHBIX TEXHOJIOTHH
U TIPUKIJIATHON MaTeMaTuKu «1» centsops 2022 r., mpotokon Ne 1.

[Iporpamma ob6HOBICHA

MIPOTOKOJ 3acenanus kadeaps Ne 0T « » 20 T
CoracoBano:
Pyxosoautens OIT /

(moamucek)

[Iporpamma ob6HOBICHA

MIPOTOKOJ 3acenanus kadeapsl Ne 0T « » 20 T
CoracoBano:
Pyxosoautens OI1 /

(Toamucek)

[Iporpamma oOHOBIIEHA
IPOTOKOJI 3aceanus kadenpsl No OT « » 20__ T
CornacoBaHo:

PykoBoautens OI1 /

(Toamuchk)



