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1. Ileaib 0CBOEHUA TUCHUILIHHBI

Llenp ocBOEHMS AUCHMILIUHBI — (HOPMHpPOBAHHE KOMIIETEHIIMM, CBA3AHHBIX C pPELICHHEM
3aja4 1o cOopy, aHAIM3Y U BU3YyaJIU3alluH TAHHBIX

2. Mecto nucuuminnsl B ctpykrype OIIOIT BO

Jannas nucuuiuinHa (y4eOHbIM Kypce) OTHOCUTCS K JUCLUIUIMHAM 110 BBIOOpY BapHaTUBHOM
yacTu 6110ka b1 quctunauael (MOIyn).

JucuumnuHel, ydeOHble KypChl, JUIsI KOTOPBIX HEOOXOAMMBI 3HAHHS, YMEHHS, HaBBIKH,
npuobOperaemMble B pe3yibTaTe HM3y4YCHUs JaHHOW AUCHUILTUHBI (y4eOHOTO Kypca) — HaydHO-
ucclienoBarenbckas padboTa (MOAroTOBKA K MArUCTEPCKOM AUCCEPTALINHN).

3. Iliianupyembie pe3yJibTaThl 00y4eHUs1

dopmupyemble U
KOHTpOJIMpYyeMble
KOMIIeTCHIIUH
(Ko 1 HAMMEHOBAHUE)

NHaukaTopbl JOCTHKEHUAS
KOMIIeTeHIN I
(Ko ¥ HAMMEHOBAHUE)

IInanupyemble pe3yJbTaThl
o0yueHust

CriocobeH ynpaBisTh
paboTaMu 1o
COIPOBOXK/ICHHUIO
POEKTAaMH CO3JIaHHs
(Mmomudukanumn) UC,
ABTOMATU3UPYIOLIHX
3aJ1a4i OPTaHU3aIOHHOTO
yTpaBJIeHUs U OM3HEC-
nporieccs (ITK-3)

- UJI-1T1K-3 3naer
OCHOBHBI€ MTPUHITUIIBI U
METObI YIIPABIICHHS
paboTamu 1o
COIIPOBOKACHUIO U
MIPOEKTaMHU CO3JaHU
(Mmomudukanun) VC,
aBTOMATH3UPYIOIIUX 33auu
OpTaHU3aIMOHHOTO
yTpaBJIeHUs U OM3HEC-
MIPOIIECCHI

- U-211K-3 YMmeet
MIPUMEHSITh METOJIBI
yIpaBiIeHHs paboTaMu 1O
COIIPOBOKACHUIO U
MPOEKTaMH CO3/IaHUS
(Mmomudukanun) VC,
ABTOMATH3UPYIOIIUX 33aun
OpraHU3aIMOHHOTO
yrpaBieHus 1 Ou3Hec-
MIPOIIECCHI

- U1-311K-3 NmeeT HaBBIKK
yIpaBiieHUs] paboTaMu 1o
COTIPOBOXACHUIO U
MIPOEKTAMHU CO3JaHUS
(Mmomudukanun) VC,
aBTOMATU3HPYIOIINX 3a7aun
OpraHU3aIIOHHOTO
yTpaBJIeHUs U OU3HeC-
MIPOIIECCHI

3HATh: OCHOBHEIE IIPUHIHUIIBI 1
MCTOJbI YIIPABJICHHUS ITPOCKTAMU I10
CO3OaHNIO U COITPOBOXICHUIO
I/IH(bOpMaI_[I/IOHHBIX CHCTCM.

YMeTh: MPUMEHSITh METOIbI
yIpaBICHUS MPOEKTaMH 10 CO3AaHUIO
U COTIPOBOXKIICHUIO
UH(GOPMAIMOHHBIX CHCTEM.

Bitagers: HaBbIKamMu yIIpaBIIEHUS
IIPOEKTaMU 10 CO3JaHMIO U
COTIPOBOXKACHHUIO MHPOPMAIIMOHHBIX
CUCTEM




®opmMupyembie U
KOHTPOJIUpYeMble
KOMIIETEeHIMH
(ko1 1 HAUMEHOBAHME)

NuaukaTopsl J0CTHXKEHUS
KOMIIeTeHIH i
(Koa 1 HAMMEHOBaHUE)

I[lnannpyemble pe3ybTaThl
o0y4eHust

CriocoOeH puMeHSTh
UH(POPMALMOHHbIE
TEXHOJIOTUH B 00BEME,
HE00XO0IUMOM ISl Lieeit
ousHec-ananusa (I1K-4)

- UJ1-111K-4 3naer
CBOMICTBa
MH(pOPMaITMOHHBIX
TEXHOJIOTHH, HEOOXOJUMBIX
IUIA 1ienel On3Hec-aHaIn3a

- UJ1-211K-4 Ymeer
PUMEHATH
nH(pOPMAaIOHHbIE
TEXHOJIOTUH 1 On3HecC-
aHalIM3a MpeAMETHOU
obnactu

- UJ1-311K-4 meeT HaBBIKH
WCIIOJIb30BAHUS
WH(POPMAIIMOHHBIX
TEXHOJIOTUH I
IIpOBEIEHUs] OU3HEC-
aHajau3a padoThI
OpraHu3aIH

3HaTh: CBOMCTBAa MH(POPMAITMOHHBIX
TEXHOJIOTUH.

YMeTh: NpUMEHSTH
MH()OPMAIIMOHHBIE TEXHOJIOTHUHU B
pohecCHOHANLHOM e TEIbHOCTH.

Biianets: HaBbIKaMU UCIIOJIB30BAHUS
UH(GOPMAIIMOHHBIX TEXHOJIOTHHA.




4. CTpyKTYpa U cofepKaHue JUCHUILIHHBI

DopMBbI TEKYLLET0

WHTEPAKTUBHBIX MPE3EHTAINI

Bun . KOHTPOJISA
Monyab . HaumenoBanue TeM 3aHATHIA
(pasnen) yueOHoit (yaebHoii padoTbI) Cemectp |O0bem, u.| bamuabl | HHTEepakTHB, 4. | (HaMMeHOBaHHe
padoThI OLICHOYHOI'0
cpeacTsa)

Moayns 1 - |CP Hudorpaduka. OCHOBHBIE TOHATHUS U 3 8 CobecenoBanue

Beenenue B MPABUJIA.

unporpadpuky | CP MeTtoabl BU3yanu3aluu JaHHbIX. 3 8 CobecenoBanue

148 Busyanuzanus JaHHBIX U PE3yJTbTaTOB UX

BU3YaIH3aIUIO0 ananmu3a B Python

JaHHBIX CP bubnuorexa matplotlib. Meroabr 6ubaunorex 3 8 Otuer 110
Seaborn (PairGrid, pairplot, FacetGrid) [IPaKTHYECKON paboTe

CP bubnmoreka Plotly mst ruOkoit 6usHec- 3 8 Otuer o
aHAIIUTUKU MPaKTHIECKON paboTe

Monayns 2 - |CP PBIHOK MHCTPYMEHTOB BU3yaIH3aIHH 3 10 CobecenoBanne

Jn3aliH B JTaHHBIX.

nH(porpadpuke Busyanu3zaius KoJTH4eCTBCHHBIX JTAHHBIX.

131 WNHcTpyMeHTHI BU3Yyanu3aIuu

MHCTPYMEHTBI KOJTMYECTBEHHBIX JTAHHBIX

BHU3yaTH3aI[uU -

AHHDBIX CP KiroueBnie konneniuu au3aiana matplotlib. 3 10 Oruer o
Busyanu3zarus MaCCHBOB IPH TIOMOIIN MPAKTUIECKON padoTe
matplotlib.

[TocTpoenue rpadukoB ¢ KOMOWHAIIUEH
pandas u matplotlib.
CP BusyanbHble IpreMBbl 1715 IOCTPOEHUS 3 10 CobecenoBanue
Dashboard. [TpaBuiia moctpoeHus
IIPE3CHTALIUMN.
Cp HNuTepHeT-cepBUCHI 1151 CO3AaHuUs 3 10 Otuer no

MpaKTUYECKOU padboTe




DopMBbI TEKYLLET0
Bun . KOHTPOJISA
Monyab . HaumenoBanue TeM 3aHATHIA
yueOHoit . Cemectp |O0bem, u.| baauabl | HHTEepakTHB, 4. | (HaMMeHOBaHHe
(paznen) (yueoHoO¥ paGoThI)
padoThI OLICHOYHOI'0
cpeacTBa)
CP IToctpoenne moaeneii B Python 3 10 CobecenoBanue
Cp AHanu3 KayecTBa MOCTPOCHHBIX MOJICIICH B 3 10 Otyet no
Python MpaKTUYECKOU padboTe
KonTakr., |3auer 3 16 ITo utoram
KonTpomns MPaKTUYECKUX PadboT
Hroro: 108

Cxema pacyera UTOroBoro 0ajia




5. O6pa3oBaTe/ibHbIEe TEXHOJIOTHHU

B pamkax wmsydenus aucrumuiuHbl «MHborpadguka u BU3yanuzauus TaHHBIX» IMPEIYCMOTPEHO
UCIIOJIb30BaHUE CIIETYIOIUX 00pa30BaTeIbHBIX TEXHOJIOTUI:
® TEXHOJIOTHUS TPAJAUIIMOHHOTO OOYYCHHUS: JEKIIMU U MIPAKTHIECKUE paboTHI.

Tema 1. Madorpaduka. OCHOBHbIE TOHATHUS U ITPABUJIA.
VYueOHbIe BOIPOCHI:

1. Ucropus u 3Tansl pa3BUTUs HHGOTpapuKH.

2. Ilonstus uaporpaduxy.

3. IlpaBuna undorpapuku.

N3yuuB 1aHHYIO TEMY, CTYJEHT JOJIKEH:

3HaTbh: OCHOBHBIE YPOBHH BU3yalM3aluKl (aHAIUTHYECKAs BU3yaJln3anus,
KOMMYHHUKATHBHAs BU3YaJlM3allusi, CO3UIATEIbHAS BU3YaIH3aIlns).

YMeTh: BBIIECIUTH OCHOBHBIE YPOBHU BU3YyaJIU3aLUU.

BrnaneTs: HaBbIKamMu OompeieeHus TpaBuil HHGOrpaduK U ypOBHEH BU3yaIn3alny.

Tewma 2. Mertoapl BU3yanu3aluu JaHHBIX. Busyanuzanus JaHHBIX U PE3yJbTaTOB UX aHAJIN3a
B Python.

YyeOHbBIC BOITPOCHI:

1. OcHOBHBIE METO/IbI BU3YATU3AINH JIAHHBIX.

2. CpeacrBa Busyanu3anuu B Python

3. AHanM3 TaHHBIX IS BU3YATH3AIIHH.

N3y4nB naHHYIO TEMY, CTYICHT JIOJIKEH:

3HaTh: METO/IbI U CPE/ICTBA BU3YyalU3allMy JaHHBIX B Python.

YMeTh: aHAIU3UPOBATh TAHHBIX ISl TOCIEAYIONIEN BU3YyaIu3aluu.
Brnaners: HaBpIKaMH UCIIOJIB30BaHUS METO/IOB BU3YaAIIU3aLUH TAHHBIX.

Tema 3. bubamorexka matplotlib. Meronst 6ubmuorex Seaborn (PairGrid, Pairplot,
FacetGrid).

Y4eOHble BONPOCHI:

1. OcuoBnbie koMan b1 Matplotlib

2. Pabota ¢ gpeitmamMu JaHHBIX

3. Seaborn - ycranoBka, uMIopT Habopa JaHHBIX

4. B3aumoneiictBue Seaborn co ctpykrypamu JaHHbix NumPy u Pandas

N3yuuB 1aHHYIO TEMY, CTYJEHT JOJIKEH:

3HaTh: OMOJIMOTEKHN U METO/IbI BU3YaIU3aIliK JaHHBIX Ha Python
YMmeTh: pabotath ¢ HabOpaMu JaHHBIX.

BraneTs: HaBpIKaMH UCTIOJIB30BAHUS METO0B BU3yJIU3aAIlMU JaHHBIX.

Tewma 4. bubnuoteka Plotly myist ruGkoii Ou3HeC-aHATUTHUKH.
Y4eOHbIe BONPOCHI:

1. Boamoxuoctu 6ubanorexu Plotly, umMnopt manHbIx

2. [Toctpoenue cxem u rpauKkoB

3. HTepakTHBHAS BU3yalU3allus JaHHBIX ¢ momoribko Plotly

N3y4nB naHHYIO TEMY, CTYACHT JOJKCH:
3HATh: BO3MOKHOCTU OUOINOTEKHU
VYMeTh: UCITONB30BaTh BO3MOKHOCTH ONMOIIMOTEKH



Bnaners: HaBpIKaMH UHTEPAKTUBHOW BU3Yyalu3allMy JaHHBIX

Tema 5. PhIHOK MHCTPYMEHTOB BH3yaJM3allMU JAHHBIX. Busyanus3anus KOJIMYECTBEHHBIX
JaHHBIX. NUHCTpYMEHTBI BU3Yyaln3allui KOJIMYECTBEHHBIX JAHHbIX.

VY4eOHble BOIIPOCHI:

1. Torossie pemenus: Office, IBM-ManyEyes, TableauPublic - oco6ennoctu

2. [IporpaMmmMupoBaHue JJis BU3yaau3allui ¥ UHTEPAKTHUBHAS rpaduka.

N3yuuB 1aHHYIO TEMY, CTYJIEHT JOJIKEH:

3HaTh: CYIIECTBYIOUIME CPEACTBA BU3YaIN3aLMHU JaHHBIX

YMeThb: BBIOMpATh U3 MACCHBA CPENICTB BU3YAIN3ALMHU JAHHBIX HEOOXOAUMBIC Ul PEIICHUS
KOHKPETHBIX 3a1a4

BrnaneTs: HaBbIKamMu pabOTHI CO CPEICTBAMH BU3YAJIM3ALIUU TaHHBIX

Tema 6. KirtoueBsle koHIeNnuy au3aitHa matplotlib. Busyanu3samust MacCHBOB IPH TTOMOIITH
matplotlib. IToctpoenue rpadukos ¢ komOuHanueit pandas u matplotlib.

VY4eOHble BOIPOCHI:

1. bubarorexa matplotlib - 2D u 3D rpaduxa

2. bubnuoreka pandas

3. Busyanu3aiiysi MacCUBOB JIaHHBIX

W3y4uB 1aHHYIO TEMY, CTYAEHT JIOJIKEH:

3HaTh: BO3MOKHOCTH BCeX OMOIMOTEK IS BU3yaiu3aimu Ha Python

VYMerb: BbIOMpaTh OMOIMOTEKH, HEOOXOAMMBIE JUIsl pealu3allMd KOHKPETHBIX 3a7ay
BU3YalIU3aluu

BrnaneTs: HaBbIKaMM YCTaHOBKH M UCIOJIb30BAHUS OUOINOTEK

Tema 7. BusyanbHble mnpuemsl Uit noctpoeHust Dashboard. IlpaBunma mnoctpoenus
IIPE3CHTALAMN.

Y4eOHble BOIPOCHI:

1. Ilonarue u Ha3HAUeHHE UHGOPMALTMOHHON TTaHE!

2. OCHOBHBIE 3JIEeMEHThI HH(POPMALIMOHHBIX MaHeIen

3. Kmaccudukamus napopMamoOHHBIX TaHETIeH

4. TIpumepsr Dashboard na Python

5. IlpaBuia moCTpOEHUS HATJIAIHBIX MTPE3EHTALN

W3y4nB JaHHYIO TEMY, CTYICHT JOJIKCH:
3HATh: TIOHATHSI U OCHOBHBIC Ha3HAYCHUS HH()OPMAIIMOHHOW TTaHEH
YMeth: kiaccuuimpoBarh U mpuMeHsaTs Dashboard s Busyanuzanum 1aHHBIX
Biagers:
e HaBBIKOM BU3yaslu3aluu JaHHbIX Ha Dashboard
® TOTOBHTH MPE3CHTAIMHU C PEACTABICHUEM JTaHHBIX

Tema 8. I/IHTepHCT-CepBI/ICLI IJIg CO3JaHUs MHTCPAKTUBHBIX HpeSCHTaHHﬁ.
VY4eOHble BOIPOCHI:

1. Onmnaitn-cepsuc Www.easel.ly

2. Ownnaiin-cepsuc WwWw.piktochart.com

3. OnnaiiH-cepBuc WWW.Canva.com

4. Onnaiin-cepsuc WwWw.infogram.com

W3y4uB naHHyo TeMy, CTYACHT JOJKEH:
3HaTh: CYIIECTBYIOIIUE OHJIAH-CEPBUCHI I CO3/1aHus HH(OTrpapuKu



YMeTb: BBIOMPATh OHIAWH-CEPBUCHI ISl peIlIEHHs] KOHKPETHBIX 33134
Brnanets: HaBbIkamMK paOOThI B H3Y4EHHBIX OHJIAIH-CEpBHUCAX

Tewma 9. [TocTtpoenne mopeneit B Python.

VY4eOHble BOIIPOCHI:

1. [ToaroToBKa JaHHBIX K MOCTPOCHHIO Mozelel B Python

2. CriocoObI paboThI ¢ IPOMYIIEHHBIMU TaHHBIMU

3. ArperupoBaHue JaHHBIX U TPYIIIOBBIE ONEPaIIH

4. TocTpoeHwre TaOJIUIl CONPSKCHHOCTH M KBAHTHIILHBIN aHATTN3
5. [lonstue GpyHKIMHU, CCHUIKU Ha (PYHKLIHUU U3 Pa3HBIX MaKETOB

W3yuynB naHHyIO TEMY, CTYIEHT JOJDKEH:

3HaTh: CIOCOOBI PAbOTHI C pa3HOOOPA3HBIMU JTAHHBIMHU

VYMeTh: 00pabaThiBaTh MAaKEThl JAHHBIX JUIS JAIbHEHIIET0 aHaIn3a
BJIaI[eTBI HaBbIKaMM aHaJIn3a BU3YAJIM3UPOBAHHBIX JaHHBIX

Tema 10. Ananu3 KadecTBa MOCTPOCHHBIX Mozenei B Python.
Y4eOHble BOIPOCHI:

1. Onpenenenre nepeoOy4eHHOCTH MOJEIN

2. Peanuzanus nepexkpecTHoi npoBepku B Python

3. Kpurepuu cornacust Mosienu

W3y4uB naHHyO0 TEMY, CTYAECHT JOJDKEH:

3Hath: BO3MOKHOCTH Python st aHann3a BU3yann3upOBaHHBIX JaHHBIX
YMeTh: UCHOJIB30BaTh BO3MOKHOCTH PYthOn jsist mpoBepky TaHHBIX
BrnaneTs: HaBbIKaMM aHaJIM3a KayecTBa OCTPOCHUS MoJieleit

6. MeToguyeckue yKasaHusi 110 OCBOCHMIO 1M CLMIIJIMHBI
Tema 1. Madorpaduka. OCHOBHbIE MOHATHUS U MTPABUJIA.

ITpu ocBOeHMM TeMbI HEOOXOMMO:
® U3y4YUTh Y4eOHBIN MaTepua;
® AKIEHTHPOBATh BHUMAaHME HA MOHATUAX U MpaBUIaxX UHPOrpapuKu.

Tema 2. MeTopl BU3yalln3alluyl TaHHBIX. Bu3yanu3amys JaHHBIX U pe3yJabTaTOB X aHAJH3a
B Python

Tema 3. bubmmoreka Matplotlib. Metoast Oubmuorex Seaborn (PairGrid, Pairplot,
FacetGrid)

ITpu ocBOeHMM TEMbI HEOOXOMMO:
® U3y4YUTh Y4eOHBIN MaTepua;
® aKIICHTHPOBaTh BHUMAaHUE Ha BO3MOXHOCTSIX OuOmmotek Python

Tewma 4. bubnuoteka Plotly mist ruGkoii Ou3Hec-aHATUTUKI

[Ipu ocBOCHMM TEMBI HEOOXOUMO:
® 3y4YUTHh YUeOHBII MaTepHa;
® aKIEHTHPOBATh BHUMAHHE HAa BO3MOXHOCTSIX Oubimoteku Plotly



Tema 5. PBIHOK MHCTPYMEHTOB BHU3yalM3alMd JaHHBIX. Busyanusanus KOJIMYECTBEHHBIX

JaHHBIX. I/IHCTPYMGHTBI BU3YyalIM3allul KOJIUYCCTBCHHBIX JAaHHBIX

ITpu ocBOeHMM TEMbI HEOOXOUMO:
U3Yy4YUTh YU4eOHBII MaTepuar;
aKLEHTUPOBATh BHUMAHUE Pa3HOOOpA3UU CPE/ICTB BU3YaTM3aLMU JAHHBIX

Tema 6. KirtoueBsle koHIenuM au3aina matplotlib. Buzyanu3zamust MacCUBOB IPH TTOMOIIN

matplotlib. IToctpoenue rpadukoB ¢ komOuHanueit pandas u matplotlib.

ITpu 0CBOEHHMH TEMBI HEOOXOIUMO:
U3y4YHTh YI€OHBIH MaTepUAT;
aKIEHTUPOBATh BHUMAHHUE Ha KJIFOYEBBIX MOMEHTax paboTsl ¢ matplotlib

Tema 7. Busyanbnble npuembl s noctpoeHuss Dashboard. IlpaBunma mnoctpoenus

IIPE3CHTALAMN.

IIpu ocBoeHMM T€MbI HEOOXOIUMO:
U3y4YUTh yU4eOHBII MaTepua;
aKLEHTUPOBATh BHUMAHUE HA CO3JIaHUM HATJISAHBIX U 3P (GEKTHBIX MPE3EHTALMAX

Tema 8. IHTepHET-CEPBUCHI )1 CO3AaHMSI MHTEPAKTUBHBIX IPE3eHTAaLUN

IIpu ocBoeHMM T€MbI HEOOXOIUMO:
U3y4UTh y4eOHBII MaTepua;
aKLEHTUPOBATh BHUMAHUE Ha Pa3HOOOPa3UU OHJIAWH-CEPBUCOB JJIs HHPOrpapuKu

Tema 9. ITocTpoenue mozeneit B Python

ITpu ocBOeHMM TeMbI HEOOXOMMO:
U3YYUTh yU4eOHBIH MaTepua;
aKI[CHTUPOBATh BHUMaHUE Ha paboTe ¢ MakeTaMu pa3HOOOpa3HbIX JaHHBIX B Python

Tema 10. Ananu3 kayecTBa NOCTPOEHHBIX Mojeneil B Python

ITpu ocBOeHMM TeMbI HEOOXOMMO:
U3YYUTh yUeOHBIH MaTepua;
aKIIEHTUPOBATh BHUMaHUE Ha repeodyueHHocTy Mojienu Python

7. OueHOYHbBIE CpeIcCTBA

7.1. IIacnopT O1lIeHOYHBIX CPEACTB

Cemectp Koa koHTpoO/IMpyemMoii KOMIIeTeHIIUH HaumeHoBanue
(WM ee 4acTn) OLICHOYHOI'0 CPeACTBA
3 I1K-3, [1IK-4 CobOecenoBanue
IIpakTrueckue 3agaHus

7.2. TunoBble 321aHUS MJIM HHbIE MaTepHaJibl, HEOOXOANMBIE /I TEKYIero KOHTPOJIs



7.2.1. IIpakTrueckas padora

Tunosoii(bie) npuMep(bl) 3aganus (Uii)

(HaumeHosaHUe OYEHOUHO20 CPeOCmea)

[IpakTuueckoe 3ananue Nel. bubnroreka matplotlib. Metonsr 6ubmmorek Seaborn
1. BeiOpaTth HaOOp JaHHBIX JIJIS BU3YaIH3aIMH
2. [lpumenenne Meto10B OubauoTekn Seaborn i BU3yaiu3aliy JaHHBIX

[Ipaktuyeckoe 3aganue Ne2. bubnmoreka Plotly mis ruGkoit Gu3Hec-aHAIMTHKA
1. BeiOpats HaOOp JaHHBIX IS BU3YaJIH3aluu
2. Ilpumenenune oudauoreku Plotly ans Busyanuzanmm naHHBIX

[pakTuueckoe 3ananue Ne3. Busyanu3zaius MacCHBOB Ipu ToMoIu matplotlib
1. BoiOpats HaOOp AaHHBIX JJIS BU3YyaJH3aluu
2. Ilpumenenue 6udmuorexkn matplotlib mis Buzyanuzaiuu ganHbIX

IlpakTHueckoe 3ajgaHue

MpEe3CHTANI

HHTepHeT-CepBI/ICI)I AJig CO3JaHud HMHTCPAKTHUBHBIX

1. BoiOpaTe HaOOp JaHHBIX /AJIs BU3YaJIU3alUU

2. COSI[aHI/IC MNpE3CHTAlUN C 3JICMCHTAMHU, CO3JJaHHBIMA B OJJTHOM H3 OHHaﬁH'CGPBI/ICOB

[IpakTuueckoe 3aganue NoS. AHanu3 KadecTBa MOCTPOCHHBIX Mozenelt B Python
1. BeiOpaTh Mo1€TT JaHHBIX
2. [IpoBecTu aHaIN3 KaueCcTBa MOCTPOCHHBIX MOIETEH

TpeboBanus k opopmIIEHUIO
OTuer AOKEH colepaTh NMOAPOoOHOE omucaHue (BKIIOYas WILTFOCTPATHBHBIA MaTepril)

MOCJIEOBATEILHOCTH  JECMCTBUI MMPpOACIIAaHHBIX CTYACHTOM  Jid  BBIIIOJIHCHUA 3aJIaHUi.

Odopmnenne ordyera JOHKHO COOTBETCTBOBATh METOAMYECKOMY YKA3aHUIO PEKOMEHAALUSM,
U3NIOKEHHBIM yueOHO-MeToaudeckoM mocobun [OuenoBckuii A.B. OOmue TpebGoBanusi 1o
BBITMIOJTHEHUIO U O(POPMIIEHHIO KOHTPOJIbHBIX, KYPCOBBIX U BBITYCKHBIX KBaJU()UKAIIMOHHBIA padoT:
YyeOHno-meroanueckoe nmocodbue. — Tompsartu : TI'Y, 2015. 78 c.].

Tembl NMCbMEHHBIX Pa00T

Ne i/

Tembl

Jucyunnunoti ne npedycmompenst Kypcosgwvie pabomwl/npoexmut/PI'P.

KpaTlcoe OMUCAHUEC U PErJIAMEHT BbINNOJTHCHUSA

Kpurepun onenkmn:

OLICHKa 3a MMPAKTUYCCKUC pa6OTBI BBICTABJIAICTCA Ha OCHOBC MMCBbMCHHOI'O OTYECTA CTYACHTA.
Hpenoz[aBaTenL MOXET HOTpe6OBaTB CTyACHTAa HUCIHpPAaBUThb 3aMCYaHUSA II0 Oq)OpMJ'IeHI/IIO NI

COJACPIKAaHUIO OTUCTA 1O HpaKTH‘{eCKOﬁ pa60Te.

- ONCHKAa <«3a4TCHO» CTaBUTCA CTYIACHTY, KOTOpBIfI MMPOACMOHCTPHUPOBAI PE3YJIbTAThI
BBITIOJTHEHU A HpaKTH‘IeCKOﬁ pa6OTBI, COOTBCTCTBYIOIIME ITOCTABJICHHBIM 3ajjadyaM, U NPCAO0CTaBUII



oT4yeT, O(OPMICHHBIM JODKHBIM OOpa3oM M COJACpXAllUil KpaTKOe ONUCAHHE MOJYyYSHHBIX
pE3yJIbTaToB

- OIICHKA «HE 3a4TEHO» CTAaBUTCS CTYICHTY, KOTOPBIA HE MPOJAEMOHCTPUPOBAI PE3YIbTATHI
BBITIOJTHEHUSI TPAKTUYECKON PaOOTHI MM HE MPEJCTaBIJI 110 HeH OTYET WM MPEACTaBICHHBIA OTYET
HE COOTBETCTBYET TPEOOBAHUSAM 110 O()OPMIICHUIO.

7.3. OueHoYHbIe CpeaCcTBa JJs NMPOMEXKYTOYHOIH aTTECTAIMU MO HMTOraM OCBOEHUS
JAUCHHUILTHHBI

7.3.1. Bonnpochl K IPOMEKYTOYHOM aTTecTaluu

Cemectp 3
Ne .
w/n Bomnpocskl k 3k3aMeHy (3a4eTy, 3a4eTy € OLeHKOI)
1. | OcHoBHbIE IpaBUJIA U OHATUS HHPOTpaPUKU
2. | Seaborn - ycraHoBka, UMIIOPT HAOOpa JaHHBIX
3. | B3aumoneiictBue Seaborn co ctpykrypamu garabeix NumPy u Pandas
4, | ITocTpoeHue cxem U rpa)uKoB
5. | HTepakTHBHAs BU3yaIu3alysl JaHHBIX ¢ momotibio Plotly
6. | l'otossie pemenus: Office, IBM-ManyEyes, TableauPublic - ocobennocTn
7. | IlporpaMMupoBaHue 1Jis BU3yaJIU3alMi U MHTEPAKTUBHAs Ipaduka
8. | bubnmoreka pandas
9. | Busyanu3zanusi MacCHBOB JaHHBIX
10. | [lonaTue u Ha3HAUYeHUE WH(OPMAITMOHHOH ITaHEeIN
11. | I'paduku B Oubamoreke matplotlib
12. | OcobeHHOCTH pabOTHI ¢ AIIEMEHTaMHU PHCYHKa B Onbanoreke matplotlib
13. | Koopauuats! u nenenue oced B oubimoreke matplotlib
14. | Crunesble maba0Hbl 6MOMHoTEKH matplotlib
15. | CnenuanbHble 3J1€eMEHTHI pUCyHKa B Oubnunoreke matplotlib: nerenna, user u ap.
16. | I'paduku B nosisspHOM cucTemMe KoopauHaT B 6ubanoTeke matplotlib
17. | I'ucrorpammsl B Oubnuoreke matplotlib
18. | Auarpammsl pa3Opoca B 6ubaroreke matplotlib
19. | CnekrtpanpHble 1uarpammsl B matplotlib
20. | OcHOBHBIE IeMEHTHl HH()OPMAITMOHHBIX MaHeNeH
21. | Knaccuduxkanus nHQOPMAIIMOHHBIX MaHesel
22. | TlonroTroBKa JaHHBIX K MIOCTPOSHUIO MoJienei B Python
23. | CnocoOb! paboThI C MPOIYIIEHHBIMU JaHHBIMU
24. | ArperupoBaHue TaHHBIX U TPYNIIOBBIE ONEpPaIiN
25. | Onpenenenue nepeodyIeHHOCTH MOJIENN
26. | Peanusanus nepexpectHoii npoBepku B Python
27. | Metoasr matplotlib
28. | IHCcTpyMeHTHI OHJIalH cepBUcOB Www.infogram.com u Www.canva.com
29. | Ilons rpanguenToB B matplotlib
30. | Horamus plt.subplots()

7.3.2. Kputepuu U HOPMbI OLEHKH



dopma

NMPoBeIeHUs
Cemectp POBEI . Kpurepun u HOpMbI OLIEHKHU
NMPOMEKYTOUHOI
arTecTalnu
9K3aMeH CTyneHT AOJKEH 3HaTh OCHOBHBIE

OIpCaACICHUA, MCTOABI U
MaTEMaTHYCCKHUE OCHOBBI

«OTJINYHOY .
MHTEJJIEKTYaJIbHbIX TEXHOJIOTUN 1
BJIQJICET HABBIKAMU UX
IPAKTUYECKOI0 TPUMEHEHUSI.
CTyneHT A0KEeH pa3doupaThes B
OCHOBHBIX TEPMHUHAX U MMOHATUSIX.
«XOpOLIO»

3HaeT NPUHILIMIIBI paOOTHI
WHTEJUICKTYaJIbHBIX TEXHOJIOTHIA.

«yZOBJIETBOPUTEIBHO

CTyneHT 3HaeT OCHOBHbBIC
TEPMHHBI ¥ TIOHSTHS, 3HACT
HEKOTOPBIE MPUHIIUIIBI PAOOTHI
WHTEJUICKTYAJIbHBIX TEXHOJIOTHI

«CHECYOOBJICTBOPUTCIILHO»

CTy,HeHT He 3HaeT Hauboee
BAXXHBIC OIMPCACIICHNA, HC MOXKET
OPUCHTHUPOBATLCA B MATCpUAJIC.




8. YueOHo-MeTOoMYecKOe U MH(OPMAIIMOHHOE o0ecriedeHHne AUCIUNIHHbI

8.1. Obsi3aTe/ibHAA JTUTEPATYypa

Tun (yueOHuK, ydeOHOE

KoanuyecTtBO B

HAY4YHOM
Ne nocodoue, yueoHo-
ABTOPBI, COCTABUTEH 3aruaBue (3aroJi0BOK) I'ox n3panus ouoamorexe /
n/n MeToau4YecKoe mocooue,
HaumeHoBaHue
NPaKTHKYM, JP.) 3EC
1. | BoiitoB A.T. Harnsaaocts, BU3yanuctuka, nHporpaduka | YueOHoe mocodue 2019 3bC «IPRbooks»
CHCTEMHOI'0 aHajIM3a http://www.iprbo
okshop.ru/85400.
html
8.2. lonotHuTEIBHAS JIATEPATYPA
KoanuecTBo B
Tun (yueOHHMK, ydeOHOE .
HAYYHOI
Ne nocooue, yueoHo-
ABTOpBI, COCTABUTEH 3arsiaBue (3aroJioBoK) I'op u3panus Ondmorexe /
n/n MeToanYecKoe mocoome,
HaumeHoBaHue
NMPaKTHKYM, AP.) 3EC
1. | Kpaxorkuna E.B. MopenupoBaH#e U BU3yaTH3aIus Y4eOHbIH MPaKTHKYM 2018 3BbC «IPRbooks»

OKCIICPUMCHTAJIbHBIX JaHHBIX

http://www.iprbo
okshop.ru/92565.
html




pecypc] —

8.3. Ilepeuyennr mpodeccuoHaAJBHBIX 0a3 JAHHBIX M MH(GOPMANMOHHBIX CHPABOYHBIX
CUCTEM
Springer International Publishing, Part of Springer Science+Business Media [DnekTpoHHbIi

Springer International

http://link.springer.com . — 3arz. C 3kpaHa

8.4. IlepeueHb NPOrpaMMHOro obecneyeHus

Publishing AG, 2020.

Pexxum Jnoctyma K KypH.:

Ne
Hanmenosanue I1O PeKBusHTLI HOFOB? pa
n/n (nata, HOMep, CPOK ACHCTBHUA)
1. | PyCharm -

8.5. Onucanue MaTepuaIbHO-TEXHUYECKO 0a3bl, HEOOXOAMMON IJIs1 OCYyLIECTBJIEHUS
00pa30BaTeILHOIO MPOIEcca MO TUCHMUILINHE

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX
Ka0MHETOB, JIa0opaTopHuii, MACTEPCKUX H

Ne Ap. 00bEKTOB /1JIsl IPOBe/ICHUs
. ITepeyennb 0CHOBHOTO 000pyAOBaHMA
/I | NPaKTHYeCKUX U JIa0OpPaTOPHBIX 3aHATHH,
NOMELIECHUH VIS CAMOCTOATEILHOMN
padoThl 00y4yarommxcs (HoMep ayAUTOPHHN)
KommnsrorepHslii kinace Komnetotep (MonuTtop 197, cucremusii
ook Pentium (R) Dual-Core E5500 2,8
GHz / 4 Gb / 500 Gb) - 12 mt, cron
1 YYEHUUYECKUU - 7 T., CTON
KOMITbIOTEPHBIN -12mT., CTOJI
IIpenoAaBaTeNbCKUi -1 WT., CTysbs -351T.
Hocka aynuropHasi(menonasi) - 1 mir.
JlexumoHHas ayIuTopus 80 nmocagouHblx MecT. CTOJI yYeHHUECKUN
JIBYXMECTHBIN (MOHOOJIOK) — 41 mT., JOoCKa
2 aynuTopHas 3-X CeKIMoHHas (MernoBas)-1
IIT., CTOJI IPENoJaBaTelbCKuy -1 miT.,
CTyJ-2 IIT., IpoeKkTop Acer
[Tomemenne g camoctosiTenbHONM padoTsl | CTon ydeHMdeckuid-26 mr., CTysn-26 IT.,
3 | crynenTos KOMIIBIOTEP C BBIXOJOM B CE€Th MHTEPHET-

16 1r.




