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1. Ilean ocBOEHUN TUCIUILIHHDI

Ilenb OCBOEHHUS NUCHUILIMHBI — (POPMHUPOBAaHHE KOMIIETEHIIMA, CBSI3aHHBIX C pPELICHHEM
3aja4 1o cOopy, aHAIM3y U BU3YaJIU3alMK JaHHbIX

2. Mecro nucuumiuabl B ctpykrype OIIOITI BO

JIMCUMIUIMHBl M NPAaKTUKMA, HAa OCBOEHMM KOTOpPBIX Oaszupyercs JaHHas AMCLUIUIMHA:
HccnenoBatenbCkuii MPoeKT 110 OnM3Hec-aHanu3y 1.

JIMCUMIUTMHBI U TIPAKTUKH, JUISI KOTOPBIX OCBOSHUE JaHHOUW TUCIUILUIMHBI HEOOXOIMMO KaK
npenuectyroinee: [IponsBoacTBeHHas MpakTUKa (HayyHO-UCCIIeq0BaTeNbeKas pabora) 4.

3. Ilinanupyembie pe3yJbTaThl 00y4YeHUs

dopmMupyemsbie U
KOHTPOJIUpYeMble
KOMMEeTEeHIUH
(Ko ¥ HAMMEHOBAHUE)

NuaukaTopsbl J0CTHXKEHUS
KOMIIeTeHIH i
(Koa 1 HAaMMEHOBaHUE)

I[InanupyemMble pe3yJbTaThl
o0yueHust

Cnoco0eH yrpaBisTh I1K-3.1 3Haet ocHOBHBIE 3HaTh: OCHOBHBIE MPUHITUIIBI U
paboramu 1o MIPUHIIUIIBI K METOIBI METO/Ibl YIIPABIICHUS IPOSKTAMU T10
COTIPOBOXKACHUIO U yIpaBieHHUs paboTaMu 1O CO3/IaHUIO U COTPOBOKICHHUIO
MIPOEKTaMU CO3JaHUs COTIPOBOXICHUIO U WH(GOPMAITMOHHBIX CHCTEM.

(Mmonudukanun) UC, IIPOEKTAMHU CO3JaHUS YMeTb: IpUMEHSATh METOIbl
ABTOMAaTU3UPYIOLINX (Mmogudukanuun) YC, YIPABJICHUS IPOEKTAMM 110 CO3JaHUIO
3aJ]audl OPraHU3allMOHHOTO | aBTOMATU3UPYIOLIUX 33Jjaud | U COIPOBOKIECHUIO

ynpaBieHUs U Ou3Hec- OpraHU3alOHHOIO MH(OPMAIIMOHHBIX CUCTEM.

nporecchl (ITK-3) yTpaBJIeHUs U OU3HEC- Bragets: HaBbIKAMHU YIIPABJICHHSI
MIPOIIECCHI MPOEKTaMH IO CO3/IaHUI0
COIIPOBOKICHUIO HH(POPMALIMOHHBIX
cCHCTEM

I1K-3.2 YmeeT npuMeHSATH
METOBI YIIPABIICHHS
pabotamu 1o
COIIPOBOKACHUIO U
MIPOEKTaMH CO3/1aHUS
(Mmomudukanun) VC,
ABTOMATH3UPYIOIIUX 3329l
OpraHU3alMOHHOTO
yrpaBieHus 1 Ou3Hec-
MIPOIIECCHI

[1K-3.3 Nmeet HaBBIKH
yIipaBiieHUs] paboTaMu 1O
COTIPOBOXACHUIO U
MIPOEKTAMHU CO3JaHU
(Mmomudukanun) VC,
aBTOMATHU3UPYIOIINX 3aJauu
OpraHU3aIIOHHOTO
yTpaBJIeHUs U OU3HEC-
MIPOLIECCHI

CnocoOeH nprUMeHSATh [1K-4.1 3naer cBoiicTBa 3HaTh: CBOMCTBA MHPOPMAIIMOHHBIX
UH(POPMAaIMOHHbIE MH(pOPMAaIMOHHBIX TEXHOJIOTH.




®opmMupyembie U
KOHTPOJIUpYeMble
KOMIIETEeHIMH
(ko1 1 HAUMEHOBAHME)

NuaukaTopsl J0CTHXKEHUS
KOMIIeTeHIH i
(Koa 1 HAMMEHOBaHUE)

I[lnannpyemble pe3ybTaThl
o0y4eHust

TEXHOJIOTMH B 00bEME,
HEeO0OXOIUMOM JUIS LeIeH
ousHec-ananusa (I1K-4)

TEXHOJIOTHI, HEOOXOJUMBIX
IUIA 1IEJIEN ON3HEC-aHAIN3a

[1K-4.2 YMmeeT npuMeHSTh
MH(pOPMAaIOHHbIE
TEXHOJIOTUH It OM3HEeC-
aHaIM3a MpeAMETHOU
obrnactu

[1K-4.3 NimeeT HaBBIKH
WCIIOJIb30BAHUS
WH(POPMAIIMOHHBIX
TEXHOJIOTUH I
IIpOBEIEHUs] OU3HEC-
aHajan3a padoThI
OpraHu3aIu

YMeTh: NpUMEHSATH
MH(OPMAIIMOHHBIE TEXHOJIOTHUHU B
pohecCHOHALHOM e TENIbHOCTH.

Biianets: HaBbIKaMU UCIIOJIB30BAHUS
UH(GOPMAIIMOHHBIX TEXHOJIOTHH.




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)

Mogyne 1 - |Jlek Hudorpaduka. OCHOBHBIE TOHATHUS U 3 2 6 [IpomexxyTouHBIi TECT

Beenenue B MPABUJIA.

uHporpaduky | Jlek Mertoapl BU3yaIn3alnuu JaHHbIX. 3 4 6 [IpoMexyTOUYHBII TECT

148 Busyanu3zanus 1aHHBIX U PE3YyIbTATOB UX

BHU3yaJIU3ALUIO ananuza B Python

JTAHHBIX Ilp bubnuorexa matplotlib. Meroabr 6ubaunorex 3 4 6 Ortuer 1o
Seaborn (PairGrid, pairplot, FacetGrid) [IPaKTHYECKON paboTe

Ip bubnnoreka Plotly mst ru6koit Ouznec- 3 4 6 Oruer o
AHATUTUKU MPaKTHIECKON paboTe

Mopyns 2 - |Jlek PBIHOK MHCTPYMEHTOB BU3yaJIU3allMU 3 4 6 [IpomexyTOUYHBIN TECT

Jn3aliH B JTaHHBIX.

nHporpaduke Buszyanuzanus KoJTu4ecTBEHHBIX JTAHHBIX.

151 NHcTpyMeHTH BU3yanu3alnuu

MHCTPYMEHTBI KOJIMYECTBEHHBIX JIAaHHBIX

BU3yaJIU3allUU -

AHHDBIX Ip KiroueBnie konneniuu au3aiana matplotlib. 3 4 6 Oruer o
Busyanuzaius MacCUBOB MPU MTOMOIIIH MpaKTUIECKOU padboTe
matplotlib.

[TocTpoenue rpagukoB ¢ KOMOWHAIIUEH
pandas u matplotlib.
Jlek BusyanbHble npremMsl 11 IOCTPOSHUS 3 4 6 [IpomMexyTOUYHBIN TECT
Dashboard. [TpaBuiia moctpoeHus
IIPE3CHTALIUMN.
ITp WHTEpHET-CEPBUCHI [ CO3/1aHUs 3 2 6 Oruer no

MPaKTUYECKOM padboTe




DopMBbI TEKYLLET0
Bun . KOHTPOJISA
Monyab . HaumenoBanue TeM 3aHATHIA
yueOHoit . Cemectp |O0bem, u.| baauabl | HHTEepakTHB, 4. | (HaMMeHOBaHHe
(paznen) (yueoHoO¥ paGoThI)
padoThI OLICHOYHOI'0
cpeacTBa)
Jlek IToctpoenne moaeneii B Python 3 4 6 ITpoMeKyTOUHBIN TECT
Ip AHanu3 KauecTBa MOCTPOCHHBIX MOJIENIEH B 3 4 6 Oruer no
Python MpaKTUYECKOU padboTe
CP CamocrosiTenpHOE U3yYEHUE MaTepuaa 3 71,75
JIEKI WA
ITA 3auer 3 0,25 40 Wrtoroselii Tect
Hroro: 108 100

Cxema pacuera UTOroBoro 6ajia



5. O6pa3oBaTe/ibHbIEe TEXHOJIOTHHU

[Ipy wW3yd4eHUM JOUCHMIUIMHBI (Yy4eOHOTO Kypca) HCHOJNB3YIOTCS —AMCTAaHIMOHHBIC
00pa3oBaTesIbHbIE TEXHOIOTHH.

Tewma 1. Undorpaduka. OCHOBHBIC TOHATHS U TTpaBUJIA.
VY4eOHble BOIPOCHI:

1. UcTopus u stamsl pa3Butus uHporpaduku.

2. [TonsTus uudorpaduxm.

3. [IpaBuna undorpadukm.

W3y4uB nanHyo TeMy, CTYACHT JOJDKEH:

3HaTh: OCHOBHBIC YPOBHH BU3yanu3aiui  (aHanuTHYeCKas BU3yaJId3aIus,
KOMMYHHKATHBHAS BU3YaJH3allus, CO3UIATEIbHAS BU3YyaTU3aIHs).

YMeTh: BBIJICTUTH OCHOBHBIC YPOBHU BU3YaJIU3aIUU.

Brnaznets: HaBbIkaMu ompezenieHus mpaBuil HHGOTrpapuKy U YPOBHEH BU3yaIH3aIUH.

Tema 2. MeTtonbl BU3yanu3alnuu JaHHBIX. Busyanu3aius JaHHBIX U Pe3yJIbTaTOB UX aHAJH3a
B Python.

YyeOHbBIC BOITPOCHI:

1. OcHOBHBIE METO/IbI BU3YyaTU3AIMH JTAHHBIX.

2. CpeacrBa Busyanu3anuu B Python

3. AHaNM3 TaHHBIX IS BU3YATH3AIIHH.

N3y4nB naHHYIO TEMY, CTYICHT JIOJIKEH:

3HaTh: METOJIbI M CPE/ICTBA BU3YalU3allMy JaHHbIX B Python.

YMeTh: aHAIM3UPOBATh NAHHBIX IS TOCIEAYIOUIEN BU3YyaIu3aluu.
Brnaners: HaBbIKaMH UCIIOJIB30BaHUS METOJIOB BU3YaAIIN3aLUH TAHHBIX.

Tema 3. bubnuoreka matplotlib. Metoast 6ubnmorek Seaborn (PairGrid, Pairplot,
FacetGrid).

Y4eOHble BOIPOCHI:

1. OcuoBnbie koMan b1 Matplotlib

2. Pabota ¢ gpeitmamMu JaHHBIX

3. Seaborn - ycranoBka, uMIopT Habopa JaHHBIX

4. B3aumoneiictBue Seaborn co ctpykrypamu JaHHbix NumPy u Pandas

W3y4uB 1aHHYIO TEMY, CTYAEHT JOJKEH:

3HaTh: OMOJIMOTEKH U METOIbI BU3yallM3alliH JaHHBIX Ha Python
VYMetb: paboTaTh ¢ HaOOpaMH JTaHHBIX.

Brnaners: HaBbIKaMU UCIOJIB30BAHUS METOJIOB BU3YaJIM3allUU JAHHBIX.

Tewma 4. bubnuoteka Plotly mist ruGkoii GM3HeC-aHATUTUKH.
Y4eOHbIe BONPOCHI:

1. Boamoxuoctu 6udamnorexu Plotly, umMnopt manHbIx

2. [Toctpoenue cxem u rpaduKkoB

3. MHTepakTHBHAS BU3yalU3allus JaHHBIX ¢ momoribko Plotly

N3y4nB naHHYIO TEMY, CTYACHT JOJKCH:

3HAaTh: BO3MOXKHOCTH OMOIHNOTEKH

YMeTh: HCHOAb30BaTh BO3MOKHOCTH OMOINOTEKH

Brnanets: HaBbIKaMU UHTEPAKTUBHOW BU3YaIU3AIMH JAHHBIX



Tema 5. PhIHOK MHCTPYMEHTOB BH3yalM3alluy JaHHBIX. Busyanusanus KOJIMYECTBEHHBIX
JAaHHBIX. I/IHCprMeHTBI BU3YyaJIM3allUU KOJIMYCCTBCHHBIX JAHHBIX.

VY4eOHbIe BOIIPOCHI:

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

2. [IporpamMmmupoBaHue AJid BU3yaau3alud U HHTEPaKTUBHAs rpaduka.

W3y4uB naHHyo TeMy, CTYACHT JOJDKEH:

3HaTh: CYIIECTBYIOIINE CPEACTBA BU3yaJIU3aI[UU JAHHBIX

YMeTh: BHIOMpATh U3 MacCHBa CPEJCTB BU3yalU3allli TAaHHBIX HEOOXOIUMBIE JIJISl PeIICHUs
KOHKPETHBIX 3a/1a4

Brnanets: HaBbIKaMu pabOTHI CO CPECTBAMU BU3YAIU3AIMH JAHHBIX

Tewma 6. KimtoueBble KoHIENIUU qu3aiiHa matplotlib. Busyanuzamnus MaccuBOB mpu TOMOIITH
matplotlib. I[TocTpoenue rpadukos ¢ komOuHarmeit pandas u matplotlib.

Y4eOHbBIC BOITPOCHI:

1. Bubaunorexa matplotlib - 2D u 3D rpaduxka

2. bubnuoreka pandas

3. Busyanu3amusi MacCHBOB JTJaHHBIX

N3y4uB 1aHHYIO TEMY, CTYJEHT JOJIKEH:

3HaTh: BO3MOXKHOCTH BCeX OMONMOTEK A Bu3yanu3anuu Ha Python

YMerb: BBIOMpaTh OMOIMOTEKH, HEOOXOAWMBIC JUISI pealu3allid KOHKPETHBIX 3a7ad
BU3YyalIU3aluu

BrnaneTs: HaBbIKaMH YCTaHOBKH M MCTIOJIB30BAHUS OUOINOTEK

Tema 7. Busyanpasle mnpuemsl st mnoctpoeHust Dashboard. IlpaBuna mnoctpoeHus
MIPE3EHTALHUM.

VY4eOHbIe BOIPOCHI:

1. ITonsTHe ¥ Ha3HaYeHHE UHPOPMALTMOHHONW MaHEIH

2. OCHOBHBIE JIeMEHTHI HH(POPMAIIMOHHBIX TTaHEeIen

3. Knaccudukanus napopMaiMoHHbIX TaHeeH

4. IMpumepsr Dashboard wa Python

5. IlpaBuiia noCTpOEHUs HAITIAAHBIX IIPE3CHTALUN

W3y4nB nanHyio TeMy, CTYACHT JOJKEH:
3HaTh: MOHATHUS ¥ OCHOBHBIC Ha3HAYCHUS WH(OPMAITMOHHON TTaHEITN
VYmeth: knaccubumpoBars U npuMensats Dashboard mist Bu3yanusaiuu qaHHBIX
Bnanets:
e HaBBIKOM BU3yaln3anuu JaHHBIX Ha Dashboard
® TOTOBUTH NPE3CHTALINU C MPEACTABICHUEM JTaHHBIX

Tewma 8. IHTEepHET-CEPBUCHI IS CO3aHUSI MHTEPAKTUBHBIX IPE3CHTALUM.
Y4eOHble BOIPOCHI:

1. Onnaitn-cepsuc Www.easel.ly

2. Onnaiin-cepsuc WwWw.piktochart.com

3. OnnaiiH-cepBUC WWW.Canva.com

4. Onnaiin-cepsuc WwWw.infogram.com

N3y4uB 1aHHYIO TEMY, CTYAEHT JOJDKEH:
3HaTh: CYIIECTBYIOIINE OHIAWH-CEPBUCHI AJIs CO3/1aHus HH(porpaduku
YMeTb: BEIOMPATh OHJIAWH-CEPBUCHI ISl peIlIeHHs] KOHKPETHBIX 3314



Brnanets: HaBbIkamMu paOOThI B H3Y4EHHBIX OHJIAIH-CEpBHUCAX

Tema 9. IToctpoenune mozeneii B Python.

Y4eOHble BOIPOCHI:

1. IloaroToBKa AaHHBIX K MOCTpOEHUIO Mojeneil B Python

2. CnocoObl paboTHI C IPOIYIICHHBIMH TAHHBIMU

3. ArperupoBaHue JaHHBIX U TPYIIIOBBIC ONEpaAIH

4. IToctpoenue TabnUIl CONMPSKEHHOCTH U KBAaHTUIIbHBIN aHATIN3
5. IlonsiTie QyHKIMH, CCHUIKMA HA (QYHKIIUH U3 Pa3HBIX MAKETOB

W3y4uB naHHYO TEMY, CTYAECHT JOJDKEH:

3HaTh: cOcO0B! PabOTHI C pa3HOOOPA3HBIMU JTaHHBIMHU

VYMetb: 00pabaThIBaTh MAKEThl JAHHBIX JJIs JAJIbHEHIIIETO aHaIn3a
Bnagers: HaBbIKaMU aHaJIM3a BU3YaJIU3UPOBAHHBIX JaHHBIX

Tema 10. Ananu3 kauecTBa MOCTPOCHHBIX Mojeneil B Python.
VY4eOHble BOIPOCHI:

1. Onpenenenve nepeoOy4eHHOCTH MOJENN

2. Peanusanus nepexpecTHoi mpoBepku B Python

3. Kpurepuu cornacus Mozaenu

W3y4uB 1aHHYIO TEMY, CTYAEHT JOJDKEH:

3HaTh: BO3MOKHOCTH Python mis ananu3a BU3yain3upoOBaHHBIX JAHHBIX
VMeTb: UCIOIB30BaTh BO3MOXKHOCTH PYthon [uist mpoBepKu JaHHBIX
Brnaners: HaBbIKaMu aHaIM3a KaueCcTBa OCTPOCHUS MOIETE

6. MeToguyeckue yKkazaHusi 110 OCBOCHMIO 1M CHMIIJIMHbI
Tema 1. Undorpaduka. OcHOBHBIE IOHATHS U TIPAaBUJIA.

IIpu ocBoeHMM T€MbI HEOOXOIUMO:
® U3YYUTh Y4eOHBIN MaTepua;
® AKIEHTHPOBATh BHUMAHUE HA MOHATHUAX U NMpaBuiIax UHGOrpaGuku.

Tema 2. Meronbl BU3yanu3aluy JaHHbIX. BU3yanuzanus JaHHBIX U Pe3yJIbTaTOB UX aHAIM3a
B Python

Tema 3. bubmuoreka Matplotlib. Metoasr Oubmuorex Seaborn (PairGrid, Pairplot,
FacetGrid)

[Ipu ocBoeHHH TeMbI HEOOXOIUMO:
® 3YYUTHh YUeOHBIN MaTepHa;
e aKIEHTHPOBATh BHUMAHUE Ha BO3MOXHOCTSIX Oubnmmorek Python

Tema 4. bubnunoreka Plotly mis ruGkoit Gu3zHec-aHaAIUTHKA

ITpu ocBOeHMM TEMbI HEOOXOMMO:
® U3y4YUTh Y4eOHBIN MaTepua;
® aKIICHTHPOBATh BHUMAaHUE HA BO3MOXHOCTsX Oubimorexu Plotly



Tema 5. PpIHOK MHCTPYMEHTOB BM3yallM3allMd JNaHHbIX. 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 BHUMAHUE Ha KJIFOUYEBBIX 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. HTepHET-CEPBUCHI )1 CO3AAHUSI MHTEPAKTUBHBIX IPE3eHTALNN

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. OneHo4HbIe CpeacTBa

7.1. IIacnopT O1lIeHOYHBIX CPEACTB

Cemectp Koa koHTpoO/IMpyemMoii KOMIIeTeHIIUH HaumeHoBanue
(WM ee 4acTn) OLICHOYHOI'0 CPeACTBA
3 [1K-3, IIK-4 [IpoMexyTOUHbIE TECTBI
IIpakTrueckue 3agaHus

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



7.2.1. TecTel

(HaumeHo8aHUE OYEHOUHO2O CPeOC8a)

IIpumepHbIe TeCTOBBIE 32J]aHKSI TI0 TeMaM MOIYJIeil
1. Buna auanoroBoro B3aumojenctBus noias3oparens ¢ [1K, npu koropom ucnonb3yrores
pas3IMyHbIe KOMaH Ibl, HaOMpaeMble Ha KJIaBUAType U 0TOOpakaeMbIe Ha SKpaHe
a) Komanaaeiii uHTEpdEiic
b) KonconbHplit uHTEpdEIiC
¢) UuTepdeiic mporpaMMHON CTPOKH
d) [IporpamMmHebIit HHTEPdEIC

2. Mepa TOro, HaCKOJBKO XOPOIIIO JHUAIOT COOTBETCTBYET PA3TMYHBIM YPOBHSIM
MOJTOTOBKU Y TIPOU3BOAUTEIHLHOCTH TPY/Ia MOJIb30BATENS

a) [locnenoBaTenbHBINA qUATOT

b) Juanor, ynpapisieMblii 1OJIb30BaTEIEM

¢) 'nbkocth

d) [Momneprxka mosb30BaTeNs

3. Mepa nomoiuiy, KOTOPYIO AAAIOT OKa3bIBAET MOJIH30BATEINIO MIPH €ro padboTe ¢
CHUCTEMOM

a) [TocnenoBaTeabHBIN TUATIOT

b) Jlnanor, ynpapsieMblii IMOJIb30BaTEIEM

¢) 'mbkocTh

d) [Togneprxka rmonxp30BaTess

4. Cucrembl KauecTBa — COBOKYITHOCTbD:
a) OpraHU3allMOHHON CTPYKTYPBHI,
b) oTBeTCTBEHHOCTH,
C) mpoueayp,
d) mporieccos,
€) pecypcoB, o0ecreynBaroIas OCyIeCTBICHHE PYKOBOJICTBA Kau€CTBOM MPOJIYKIIUUA WU
IPOIIECCOB

KpaTlcoe OlMMCAaHHUE U PEIJIAMEHT BBINOJTHCHUSA
K Tecram AOITYCKAIOTCA BCC CTYACHTHI.

Kputepun onenkmn:
- OLICHKA «3aYTEHO», €CIIU CTYACHT JaJl IPABUJIbHbIE OTBETHI;
- OLICHKA «HE 3a4TEHO», €CJIM CTYIEHT HE CMOT JaTh IPAaBUJIbHBIE OTBETHI.

7.2.2. [IpakTryeckas pabora
(naumenosanue OYeHoUH020 cpeocmea)

Tunosoii(bie) mpuMep(bl) 3agaHusI (M)

[Ipaktrueckoe 3aganne Nel. bubnumoreka matplotlib. MeTtonsr 6ubnuorex Seaborn
1. BeibpaTts HaOOp MaHHBIX 7S BU3YaIU3alUH
2. Ilpumenenne meto10B OubIHOTeKH Seaborn s BU3yaau3aliiy JaHHbIX

[pakTnueckoe 3ananue No2. bubnuoreka Plotly mi1st ru6koit OuzHec-aHAIUTUKH
1. BeiOpate HaOOp NaHHBIX I BU3YyaTU3aI[H




2. [Tpumenenne 6ubnmmoteku Plotly s Busyanusamnmu qaHHBIX

[paktuyeckoe 3ajanue Ne3. Buzyanu3zalust MacCHBOB Iipu oMoty matplotlib
1. BeiOpaTh Ha0Op NAHHBIX ISl BU3yaIU3aLUH
2. Ilpumenenue oudauorexkn matplotlib mis Buzyanuzauu ganHbIX

IIpakTnueckoe 3amanue Ne4. HHTepHeT-cepBHCHI Il CO3JaHUSl MHTEPAKTHUBHBIX
Mpe3eHTalUM

1. BoiOpaTe HaOOp JaHHBIX JJIs BU3YyaJIU3allUU

2. Co3aHue Npe3eHTalny C IEMEHTaMH, CO3aHHBIMU B OJTHOM M3 OHJIaliH-CEpBUCOB

[IpakTrueckoe 3aanue NoS. AHanu3 KauecTBa MOCTPOSHHBIX Mojieneit B Python
1. BeiOpaTh Moz€nu JaHHBIX
2. IIpoBecTn aHanM3 KauecTBa MOCTPOCHHBIX MOJIENEH

TpebGoBaHust K 0POPMIICHHUIO

OTyeT MOJDKEH conaepxkaTh MoJApoOHOE onucaHue (BKIOYAs WITIOCTPATUBHBIA MaTEPHII)
MOCNIEAOBATEIbHOCTH  JCHCTBUII  MPOJENaHHBIX CTYIEHTOM JJisi  BBIOJHEHUS 33/JaHUU.
Odopmienue oruera IJODKHO COOTBETCTBOBATh METOJMYECKOMY YKa3aHUIO PEKOMEHJIAILUSIM,
U3NIO)KEHHBIM yuyeOHO-MeTonudeckoM mocooun [OuenoBckuit A.B. OO6mwue TpeOoBaHUS 1O
BBITIOJTHCHUIO U O()OPMIICHHUIO KOHTPOJIBHBIX, KYPCOBBIX U BBITYCKHBIX KBATU()UKAIIMOHHBINA paboT:
Yyebno-meroauueckoe mocooue. — Tompsartu : TI'Y, 2015. 78 c.].

TeMbl NCbMEHHBIX PadoT

Ne ni/n Tembl

Hucyunnunoti ne npedycmompenul Kypcosvie pabomul/npoekmot/PI'P.
Kpartkoe onucanue u perjiaMeHT BbINOJTHEHHSA
Kputepun onenkmn:

OI_IGHKa 3a MMPAKTUYCCKUC pa6OTBI BBICTABJISICTCA Ha OCHOBC NMCbMEHHOT'O OTUCTA CTYACHTA.
Hpenoz[aBaTenL MOXET HOTp€6OBaTI) CTyACHTAa HWCHPAaBUTHL 3aMC€YaHUsA I10 Oq)OpMJ'IeHI/IIO N
COJACPIKAaHUIO OTUCTA 1O HpaKTquCKOﬁ pa60Te.

- OLEHKa «3a4TEHO» CTAaBUTCA CTYIEHTY, KOTOPBIM NPOJAEMOHCTPUPOBAT PE3YyJIbTaThl
BBITIOJTHEHUS] TIPAKTUYECKOM paboThl, COOTBETCTBYIOLUE MTOCTABJIEHHBIM 3a7auaM, U MpPeI0CTaBUII
oT4yeT, O(OPMICHHBIH JOIDKHBIM 0O0pa3oM M COJEpKALIMA KpaTKOe OINUCAaHHE MOJTYYEeHHBIX
pe3yiIbTaToB

- OLICHKA «HE 3aYTEHO» CTABUTCA CTYJEHTY, KOTOPBIM HE IPOAEMOHCTPUPOBAI PE3yIbTaThl
BBITMIOJTHEHUS PAKTUYECKON paOOThl UM HE MPEACTaBUII MO HEM OTYET UM MPECTaBICHHBIN OTYET
HE COOTBETCTBYET TPEOOBAHUSAM 110 0(OPMIICHHIO.

7.3. OueHo4HbIe CpeacTBa JAJs NMPOMEXKYTOYHOH aTTECTAIMU MO HMTOraM OCBOEHUS
JTUCIHHMIIIMHBI

7.3.1. Bonpochl K IPOMEKYTOYHON aTTecTaluu

Cemectp 3



I /il Bonpocsl k 3a4ery
1. | OcHoBHBIE paBuUiIa U NOHATHUS HH(DOTpaPUKH
2. | Seaborn - ycraHoBKa, HMIIOPT HabOpa JaHHBIX
3. | BzaumoneiictBue Seaborn co ctpykTypamu ganasix NumPy u Pandas
4. | ITocTpoenue cxem U rpadyuKoB
5. | MHTepakTHBHAs BU3yadu3alysl JaHHBIX ¢ momolibio Plotly
6. | Iorossie perenus: Office, IBM-ManyEyes, TableauPublic - oco6ennoctu
7. | IlporpaMMupoBaHue 11l BU3YaJIU3aIlMi 1 MHTEPAKTHBHAS TpaduKa
8. | bubnmoreka pandas
9. | Busyanu3sanusi MacCHBOB JJAHHBIX
10. | [lonarue u Ha3HAUYeHUE WH(OPMAITMOHHOH MMaHeIN
11. | I'paduku B OubGamorexke matplotlib
12. | OcobennocTtu paboTHI € AIEeMEHTaMu pUCcyHKa B 6ubanoreke matplotlib
13. | Koopaunats u nenenue oced B oubimoreke matplotlib
14. | Ctunessle mabnonsl 6ubauorexku matplotlib
15. | CnenmanpHbIe 3JIEMEHTHI pHCYHKa B OnbaroTexe matplotlib: nerenna, user u ap.
16. | I'paduku B mossipHOI cucTeMe KoopauHaT B Oubanorexe matplotlib
17. | I'mcrorpammel B 6ubimoreke matplotlib
18. | Imarpammsl pazopoca B Oubiamoreke matplotlib
19. | CnekrtpanbHble nuarpammel B matplotlib
20. | OcHOBHBIE IeMEHTHI HH()OPMAITMOHHBIX MaHeNeH
21. | Knaccudukarus nHGOPMAIIMOHHBIX MTaHEICH
22. | IlonroroBka JaHHBIX K MIOCTPOSHUIO MoJienei B Python
23. | CnocoObl pabOTHI C MPOMYIIEHHBIMU TaHHBIMH
24. | ArperupoBaHue TaHHBIX U TPYNIIOBBIE ONEPAIUN
25. | Onpenenenne nepeoOyICHHOCTH MOJICIN
26. | Peanusanus nepekpectHoii npoBepku B Python
27. | Metoasr matplotlib
28. | IHcTpyMeHTHI OHJIalH cepBUcOoB www.infogram.com u Www.canva.com
29. | Ilons rpanuenToB B matplotlib
30. | Hotauus plt.subplots()
7.3.2. Kputepuu U HOPMbI OLEHKH
®opma
Cemectp NIPOBELCHHH Kpurtepuu u HOpMbI OLIEHKH
MPOMeKYTOYHOM
aTTecTaluu
1 Sauer (1o «3a4TEHON 40 u Gosee GamwIoB
HaKOMUTEIbHOMY
pEHTHHTY) «HE 3a4TEHO» menee 40 6annos.




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, COCTABUTEIH 3arsiaBue (3aroJioBoK) I'op u3panus Ondmorexe /
n/n MeToanYecKoe mocoome,
HaumeHoBaHue
NMPaKTHKYM, AP.) 3EC
1. | Kpaxorkuna E.B. MopenupoBaH#e U BU3yaTH3aIus Y4eOHbIN MPaKTHKYM 2018 3BbC «IPRbooks»

OKCIICPUMCHTAJIbHBIX JaHHBIX

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




8.3. Ilepeuenns mpodeccHOHAIBHBIX 0a3 JAHHBIX M HH(POPMAIUOHHBLIX CHPABOYHBIX
CUCTEM

Springer International Publishing, Part of Springer Science+Business Media [DnekTpoHHbIi
pecypc] —  Springer International Publishing AG, 2020. Pexum gocTyma K KYypH.:
http://link.springer.com . — 3arz. C 3kpaHa

8.4. Ilepeuenb NpOrpaMMHOro odecrev4eHust

Ne PexkBu3UTHI 1OTOBOpa
Hanmenosanue I1O A N p
n/n (nata, HOMep, CPOK ACHCTBHUA)
1. | PyCharm -

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

HaumeHnoBaHue 000pyI10BaHHBIX y4eOHBIX
KaOMHeTOB, JadopaTopuii, MacTepcKux H

Ne ap. 00beKTOB st NpoBeIeHUs1
.. | IlepeyeHb OCHOBHOI0 000PYA0BAHUSA

/I | IPAaKTH4YeCKUX W J1a00pATOPHBIX 3aHATHH,

noMeleHuit I CaMOCTOSITeJILHOI

padoThl o0yyaommxcs (HoMep ayAUTOPHH)

Aymutopus BeOKOHpepeHInid. YueOHas
ayJIMTOpUsl  JUIA  TPOBEACHUS  3aHATHUH
JEKIIMOHHOTO THUIA. Y4ueOHas ayJuTOpus IS
MPOBEJICHUSI 3aHATUH CEMHUHAPCKOTO THIIA. DKpaH TEJICBU3UOHHBINM, IIUPMBI,
VYuebHass  ayamTopusi UL KYpPCOBOTO | IIPOKEKTOP Ha IITATHBE. CTOJ
1 MPOCKTUPOBAaHUs  (BBITIOJIHEHUSI KYPCOBBIX | MPEIOIaBaTEIbCKHIA, CTYJIbsI
pabot). YueOHasi ayquTopust JJisi TPOBEACHUS | TIPENO1aBaTelIbCKUE. Tpancnapant-
TPYIIOBBIX u WHIUBUAYAIbHBIX | MEPETSHKKA, CHCTEMHBIN OJIOK .
KOHCYNbTallUi  YueOHas ayauTopust Jyist
MIPOBE/ICHUS 3aHATHHM TEKYyIIEero KOHTPOJsS U
npomexyrouHoi arrecrarmu. (YJIK-807)




