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1. Kparkasi XapakTepuCcTHKA TUCHUINIMHBI (MOIYJIs)

Pabouvas nmporpamma auctuiuinHbl (Moaysist) «Python asis aHamn3a JaHHBIX» COCTABIICHA B
COOTBETCTBUHU C (eaepaibHbIM TOCYJAapPCTBEHHBIM O0pa30BaTEIbHBIM CTAHJAPTOM BBICHIETO
oOpa3oBaHus — MaructpaTtypa no Hanpasienuto 02.04.01 MaTemaTnka 1 KOMIIBIOTEPHBIC HAYKH,
npoduis YipasieHue KOMaH1aMu pa3paboTKy, YTBEPKIACHHBINA MpruKkazoM MUHHCTEPCTBA HAYKU
u BbIcIIero oopazoBanus Poccuiickoit @enepannu Ne 810 ot 23.08.2017 roxa.

Wsydyenne aucummmbel  (Moaynsi) «Python mis  anamu3a JaHHBIX» — TIO3BOJISET
c(hopMHUPOBATh MPAKTUYECKHE HABBIKM PAaOOTHI C JAHHBIMU C HCIIOJIb30BaHHMEM si3bika Python,
BKJItOUasi 00paboTKy, aHAIN3, BU3yaTU3allMI0 U aBTOMATH3AIIHIO.

MecTo JTUCUMIIIIMHBI (MOIYJIS) B CTPYKTYpe 00pa3oBaTeibHOI MPOrpaMMbl

Hacrosimas nuciumnuHa (MOAYIb) BKIIOUEHA B Y4€OHBIH IJ1aH 1O MPOrpaMMe MOATOTOBKH
Maructparypsl mo HampasieHuto 02.04.01 MaremaTtnka W KOMITbIOTEPHBIE HAYKH, MPOQUIH
VYnpasieHue KOMaHAaMu pa3padOTKU M BXOAUT B BapHaTUBHYIO YacTh bioka 1, popmupyemyro
YY4aCTHHKaMU 00pa30BaTeIbHBIX OTHOIICHUH KaK JTUCIUILTHHA IO BBIOODY.

Jucnumimza (Moayiab) usydaercss Ha 1 miam 2 kypce Bo 2 wiu 3 ceMecTpe Ha BBIOOp,
JOCTYITHA JUIS TPOXOXKJCHUS TPU YCIOBHH YCIEIIHOTO 3aBEPIICHHS TUCHUTUTMHBL (MOMYJIS)
«OcHoBbI Pythony.

Hear u3yyeHusi JAUCHUIVIMHBI  (MOAYJSA):  TMOJATOTOBUTH  OOyYaroOImUXCAd K
CaMOCTOSITENIbHOW padoTe C JaHHBIMU C MCIIOJIb30BaHMEM si3bika Python, Bkitouass HaBBIKM
OYUCTKH, TpaHC(HOPMALINH, aHATHM3a U BU3YAJM3alluU JTAaHHBIX, a Takke noakimoueHus Kk APl u
0a3aM JaHHBIX, HACTPOMKM aBTOMATHU3alUMU M MPUMEHEHHMs TOTOBBIX pELIeHUH s
NPOTHO3UPOBAHUS U AHATUTUKU.

3agayu u3y4yeHust JMCUUILIHHBI (MOAYJISA):

— OCBOUTH OCHOBHBbIE OOBEKTHI W MeTOAbl OubIMoTekn pandas [ paboOTHl ¢
nmaradpeiiMaMu: 3arpyska, (WIBTpalus, TPYNIHPOBKA, arperamnus, OObeIUHCHUE
JTAHHBIX;

— H3YYUTh BO3MOXKHOCTHM OMOMMOTEKM numpy Ui pabdOThl C MHOTOMEPHBIMHU
MacCUBaMU M MaTeMaTHUYECKUMH ONEPALIUSIMU;

— HaAY4MThCs MCHONIb30BaTh OnOmmorexu matplotlib , seaborn u plotly mis noctpoenus
Pa3IMYHBIX THUIOB BHU3YaJM3alMi: JMHEHHBIE TPaQUKH, TUCTOTPAMMBI, TEIJIOBBIC
KapThl, UHTEPaKTUBHBIE AIIOOP/IbI;

— IO3HAKOMUTHCS C UHCTPYMEHTaMH 7151 pa0oThI ¢ O0IbIIMMHU JaHHBIMU B Python;

— OCBOMTbH METOJIbI MOJKIIOUEHNS K BHEIHUM ucTouHuKaM: API, SQL-6a3bl JaHHBIX,
¢ailioBble XpaHWINLIA;

B pesysbTare 0cBOCHUsI AUCHUILNIMHBI (MOLYJIs1) 00YYAIOLINIACS JOJIKEeH:

3HaAMb:

— 00beKThI U MeToIbI pandas i paboThl ¢ naTappeiimamu;

— 00BEKTHI ¥ METOABI NUMPY /ISl paOOTHI C MHOTOMEPHBIMH MacCHBAMHU,;

— 00bekThI 1 MeTobl matplotlib, seaborn u plotly s Busyanuzanuu,

— 00BEKTHI U METOABI OMOIHOTEK /7151 PAOOTHI C OOJIBIIIMMU JAHHBIMH,

— OCHOBHBIE METOBI 1 ONOIHOTEKH [Tt padoThl ¢ APl n 6a3aMu 1aHHBIX;

— 0a30Bble METOABI aHajdM3a JAHHBIX: KOTOPTHBIM aHalu3, MPOTHO3UPOBAHUE
BPEMEHHBIX PSIJIOB.

ymembw:

— o0pabatsiBaTh JaHHBIE B pandas 1 numpy;

— o00pabateIiBaTh OObIINE JaHHbBIE Yepe3 OubnmoTeku python,

— CTpPOUTH pa3NIMuHble BUJBI TpadukoB ¢ momolibio 6ubnmorex matplotlib, seaborn u
plotly;

— TMPUMEHATh KOPOOOYHBIE PELIeHMs AJISi pelleHHUs 3aJad MAllMHHOIo OOydeHUus u
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BPEMEHHBIX PSIOB,;
noakiodateest K API u 6azam gaHHBIX, a Takke padorath ¢ Git;
HACTpPaMBaTh ABTOMATHUYECKYIO PACCHUTKY METPHK Yepe3 Telerpam-0ora,

UCTIOJIh30BaTh OCHOBHBIE CPEICTBA pa3paboTKu: jupyter notebook, jupyterhub, Google
Colab.

é1a0emsp:

NPaKTHKON pelIeHus MPUKIIAJHBIX 33/1a4 ¢ UCIIOJb30BaHHeM python;

CIoco0aMu aHATM3UPOBATH JTAHHBIE C UCTIONIb30BaHUEM python;

HaBBIKAMH TIOATOTABIMBATh U 00pabaThIBaTh JaHHBIE C TOMOIIIBIO python;

HABBIKOM BBIOMpPATh KOPPEKTHBIM THUIN BU3yalIM3allMM M CTPOUTH BU3YaJH3alUU B

python;

HaBBIKOM HACTPaWBAaTh MOAKIOYCHUA K BHCIIHUM HCTOYHUKAM.
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2. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUs
Kowmmerenmuun, Qopmupyembie B pe3yabTaTe OCBOCHHS JAUCHUIUIMHBI (MOIYJsS) TIpU
MIPOBEJCHNH YUeOHBIX 3aHATHI B (hopMe KOHTAKTHOU pabOThI 00YJaIOIIUXCS C IEAArOTHYECKUMU

paboTHUKaMU YHHUBEpCUTETA U B (DOPME CaMOCTOSATETHHON PAOOTHI 00yUYAIOIIIXCS:

Komnerenuus Conep:xanue Nuaukarop IlepeyeHp MJIAHNPYEMBIX Pe3YJbTATOB
KOMIIETEHIIHH KOMIIETEHIIHH 00y4YeHusl Mo TUCHUILIHHE (MOYJII0)
VK-6. Crocoben VK-6.1. 3HaeT OCHOBHBIE METOLI CAMOOLIEHKHU U
OTIpEICTISATh ’ aHaJIM3a CBOEH JesTebHOCTH, a TaKKe
pealn30BLIBATh MIPUHIIUIIB YIIPABICHUS BPEMCHEM U
MIPHOPUTETHI IeJIeTIOIaraHus
CcOOCTBEHHOM VK-6.2. YMeeT cTaBUTh peanuCTUIHbIE U
JIeSITEeIbHOCTH U JIOCTHKMIMBIE TIEJIH, OTIPEIETISTh
CIIOCOOBI e MIPUOPUTETHI B CBOCH JEATEILHOCTH, &
COBEPIIIEHCTBOBAHUS TaKKe pa3pabaThiBaTh U BHEAPATH ILIAHBI
Ha OCHOBE 10 COBEPILIEHCTBOBAHUIO CBOUX HABBHIKOB U
CaMOOIICHKHU KOMIICTCHIIUH Ha OCHOBE TOJIYYCHHOM
CaMOOIICHKHU
YK-6.3. NmeeT mpakTHYECKHiA OTIBIT IPUMEHEHUS
METOAO0B CAMOOILICHKHU B CBOEH
po(heCCUOHAIBHOM JIEATEILHOCTH,
BKJIIOYAs y4acTUE B TPEHUHraX, CEMHHApax
Y TIPOEKTaX, HAPABJICHHBIX Ha Pa3BUTHE
TYHOH 3 (HEKTUBHOCTH U
po(heCCHOHAIBHOI'O POCTa
OIIK-1. Crioco0€eH HaxXOauTh, OIIK-1.1. 3HaeT OCHOBHBIE METO/IBI U IMOIXObI K
(dhopMyITUpOBaTH U PENICHHUIO 33129 MIPUKIIATHON 1
peliaTh aKTyajabHbIe KOMIIBIOTEPHOUM MaTEeMaTHKH, BKITIOYas
Y 3HAYUMBIC AITOPUTMBI, MATEMATHUECKOEC
poOIIEeMBI MOJIETTUPOBaHKE U TEOPHIO ONTHMHU3AIINH,
MIPHUKJIATHON U a TaKKe COBPEMEHHBIC HHCTPYMEHTHI U
KOMIIBIOTEPHOU TEXHOJIOTUH, UCTIONb3yEMbIE B 3TOU
MaTeMaTHKH obnactu
OIIK-1.2. YMeer aHanu3upoBaTh U GOPMYIUPOBATH
MaTeMaTHYECKHUE 3a/1a4H, IPUMCHSTh
COOTBETCTBYIOIINE METO/IbI U AJITOPUTMBI
JUTSL UX PEIIICHUs, a TaKXKe
HUHTEPIPETUPOBATh U MPEICTABIATH
pe3yJIbTaThl B HOHATHOM U JOCTYIHOU
dhopme
OIIK-1.3. Hmeer npakTHUECKHUI OMBIT pabOTHI HAL
MPOEKTAMU WJIH MCCIICIOBAaHUSIMHU B
00J1aCTH MIPUKJIAIHON ¥ KOMITBIOTEPHOM
MaTeMaTHKH, BKIIOYasl y4acTue B
KOHKYpCax, OJIMMITHA/IaX WIIH Hay9IHBIX
MyOJIMKAITNSX, T/I€ OBLUTH PEIIeHbI
AKTyaJIbHBIC U 3HAYMMBIC 33]1a41
IK-1. Criocoben MK-1.1. 3HAEeT OCHOBHBIE TEOPETUUECKUE
onpeAesATh 00IIre KOHIIEHIMK 1 TIPUHIUIIBI, OTHOCAIIHECS K
dbopMbI 1 00J1acTH yrpaBJIeHUs KOMaHaM1
3aKOHOMEPHOCTH pa3paboTKH, a TAaKXKe KIIFOUESBBIC
o0nacTu yrnpaBieHHS 3aKOHOMEPHOCTH U MOJIEIH, KOTOPhIE
KOMaH1aMu [TOMOTal0T B aHAJIM3€ U HHTEPIPETAILIUH
pa3paboTku JTAHHBIX
T1K-1.2. YMeeT mpoBOIUTH CUCTEMATUUECKHUI
aHajan3 00JIaCTH yIpaBIeHUs KOMaHAaMHU
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pa3paboOTKH, BEISIBISAT U GOPMYITUPOBATH
o011ye 3aKOHOMEPHOCTH U TEHIICHLIUH, a
TaKKe MPUMEHITh METO/IbI UCCIIEJIOBAHUS
JUTSL TIOJTy4€HUsI HOBBIX 3HAHUH U
[IOHUMAaHHS

IK-1.3.

Hmeet nmpakTHUECKHUMA OTBIT PabOTHI B
00J1acTH yrpaBieHUs KOMaHIaMu
pa3paboTKH, BKIIIOUAs y4acTHE B HAYYHBIX
MIPOEKTax, UCCIECOBAHNAX HITH
MIPAKTHYECKUX 3aIaHUsX, T/Ie ObLTH
BBISIBJICHBI M OTIMCAHbI 001IHe (POPMEBI 1
3aKOHOMEPHOCTH

I1K-3.

CrnocobeH permarh
3a1a4n
npoheCcCUOHANTBHOMN
JIeSITeIIbHOCTH,
(hopMynupOBaTh
pe3ynbTar, YBUACTh
CJICJICTBUS
MOJTYYEHHOTO
pe3ynbraTa

IK-3.1.

3HaeT OCHOBHBIC IPUHITUITEI H METOJIBI
peueHus 3agad npoecCuOHaNbHON
JIESATSIILHOCTH, & TAKXKE CIIOCOOBI
(hopMyITHpOBaHUS U MPEIICTABICHUS
pe3yIbTATOB, BKIIFOUYAs aHAITU3
TIOCJIC/ICTBUIN U UX 3HAYUMOCTD B
KOHTEKCTE MPOEKTa

[K-3.2.

YMeeT NpuMeHATh MaTeMaTHUYECKUE U
KOMIIBIOTEPHbBIE METOIbI 1JI PELICHUS
KOHKPETHBIX 3a7a4, (JOPMYIUPOBATh
yeTKHe 1 000CHOBaHHBIC PE3YNIBTATHI, a
TaK)Ke aHaJTU3UPOBATh UX MOCIEICTBUS ISt
JIAIbHENIINX JEUCTBUM U PELIEHUHN

[K-3.3.

MMeeT npakTUYECKUH OBIT B PELLICHUN
npodeccHoHaNbHBIX 3a1a4, BKJIIOYast
y4acTHe B MMPOEKTaX, I/ie ObLTH MOTyYCHEI
pe3yNbTaThl U MPOAHATU3UPOBAHBI UX
CIIEICTBHSI, YTO CIIOCOOCTBOBAJIO
MPUHATHIO 000CHOBAHHBIX PELICHUHN

[1K-6

CrniocobeH
pa3zpabaTbIiBaTh
pOrpaMMHOe
obecrieueHue s
peueHust
NPUKJIATHBIX 337124 B
ctepe
poheCCUOHATBHOMN
JIeSITeTIbHOCTH

[K-6.1.

3HaeT OCHOBHEBIE SI3BIKH
IPOrpaMMHUPOBAHUS, METOIbI Pa3pabOTKU
MPOrPAMMHOI0 00ECTICUCHHSI, a TAKKE
MIPUHIUIIBI TPOSKTUPOBAHUS U
APXUTEKTYPHI IPOTPAMMHBIX CUCTEM,
MPUMEHSIEMbIX B KOHKPETHOH MPeIMETHOM
obnactu

[K-6.2.

YMeeT aHanu3upoBaTh NPUKIIAHbIE
3ajauu, pa3padbaTeiBaTh aJrOPUTMBI U
peanu30BbIBaTh UX B BUJIE IPOTPAMMHOIO
o0ecrieyeHusi, UCTIONb3Ys COBPEMEHHBIE
WHCTPYMEHTHI U TEXHOJIOTHH, a TaKXKe
MIPOBOJUTH TECTUPOBAHUE U OTIAIKY
CO3/IaHHBIX peUICHUH

IK-6.3.

NmeeT mpakTU4ecKuii OMBIT pa3padOTKH
MIPOrPaMMHOTO 00ECTIeYeHNs B paMKax
peanbHBIX IPOEKTOB, BKIIIOYAs y4aCTHE B
KOMaHax, TJie ObLIH YCTIeITHO
peanu30BaHbl pELICHUS 1JIs1 KOHKPETHBIX
MPUKIIAIHBIX 3a1a4 B cepe
podeCCHOHANBHON AEATENLHOCTH
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3. Temaruueckuii njiax

Ne TpynoeMKocTh, akageMH4YeCKHE YACHI
/i HaumeHnoBanue Qunas popua TKY
pa3aena THCHUILINHBI AYIHTOpHast padoTa (Tekyumi
Jleknun CemMuHapbI CamocTosTe
(MmonyJis) KOHTPOJIb
(mpaktnyec | Konrpoun JIbHAs ycneBaemoctH)
KHe padoTta
3aHSATHA)
1 OnbopauHT 1 3 19 Jomamraue
3aJlaHus
Tect
2 O0paboTKa JaHHBIX B 2 4 20 Jomarmaue
Pandas 3aaHus
Tect
3 Bmyanmsanus 2 4 20 Jomamrane
3aJIaHus
Tect
4 [Ipuxmamasre 2 4 20 Jomamrane
WHCTPYMEHTHI aHaJH3a 3aJIaHuUs
JaHHBIX Tect
5 Bubnurorexka NumPy 2 4 2 Jomamaue
3aJIaHus
Tect
6 MaruHHOE 00yYeHUE U 3 4 21 Homarrane
Boinbme JaHHBbIC 3aaHuA
Tect
7 NuTennexTyanbHbINH 4 5 22 Jomamrane
ananu3 maHabix (Data 3a]aHUA
mining) Tecr
IK3amen 4
Hmozo: 16 28 4 142
O6vem oucyuniunsvt (Mo0y/is) 190
(¢ ax. u.)
Obvem Ooucyunaunvt (Mooynsn) 5
(6 3au. eo.)

4. Copep:xkanue TUCHUNIUHBI (MOIYJISA)

Nen/m HanmenoBanue pasgea ConepxxaHue TUCHUNIMHBI (MOIYJIs1) 0 TEMaM
JAMCUHMILIMHBI (MO1YJIs1)
1 OnbopauHr OnbopauHr
2 Oo6paboTka ganHbIX B Pandas Pandas-1. Beenenwe
Pandas-2. CoetnHeHMsI U TPYIIIHPOBKH
3 Busyanuszamnus Busyanuszanus-1. ba3oBasd Busyanuszanus
Busyanmuzamus-2. Jlambopast
4 [IpuknaaHbie HHCTPYMEHTHI MarnmuHr 1 JsMO0/1a-BhIpaKeHHUS
aHaJn3a JaHHBIX KoropTHblif aHamM3
5 bu6imorexa NumPy NumPy-1. Beenenue
NumpPy-2. Css3b ¢ Pandas
6 MammunaHOe 00y4eHue u MarmmmaHoe 00ydeHue 1 KOpOOOYHBIE pEIIeHuUs
Bonwmme nanneie O06paboTka OONBIINX JaHHBIX
7 WnTennexTyanbHbIA aHAIN3 API-1. Ocuosesl data mining
nauubix (Data mining) API-2. TaiirnaliHel
Pexan 1 noarotoBka HHGPACTPYKTYPHI AJIsl MPOEKTa
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5. YueOHO-MeTOaHYECKOE O0ecIeYeHue

VYHuBepcUTET  pacrojaraeT IOJHBIM  HA0OpOM  JIMIEH3HMOHHOTO M CBOOOJHO
pPacHpoCTPaHsIEMOro IMPOTPAMMHOTO O0ECHEeYeHHs, BKJIIOYAs MPOAYKTHl OTCUYECTBEHHOTO
IIPOU3BOACTBA.

Kaxaplii cTyJeHT B Te4eHHE BCEro Inepuojga OOydYeHHs MOJIydaeT WHAWBUAYaTbHBINA
HEOTPAaHWYEHHBIH  JOCTYH K  DJEKTPOHHO-OMONMOTEYHOH  CHUCTeME U 3JIEKTPOHHOU
UH()OPMAIIMOHHO-00Pa30BaTENFHON Cpele YHHBEPCUTETa. OJTH CHUCTEMBl IIPEIOCTABISIOT
BO3MOXHOCTH JIOCTYIa K pecypcaM M3 JI000# TOUYKH, Tlie eCTh NOAKII0oUeHHe K ceT VHTepHer,
KaK Ha TEPPUTOPUU YHUBEPCUTETA, TaK U 3a €T0 IPEICIIaMH.

CrynentaMm o0ecriedeH yJaJIeHHBIH JOCTYNl K COBPEMEHHBIM MpOo(ecCHOHATBHBIM 0azaM
JAHHBIX U MH(OPMALMOHHBIM CIIPAaBOYHBIM CHCTEMaM.

OcHnognas numepamypa:

1. Ilnac, JIx. B. Python mis cinokHbIX 3a7a4: Hayka O JaHHBIX M MAIlMHHOE OOYy4YeHUE :
npaktudeckoe pykoBojacto / Jk. B. [Tnac. - Cankr-IlerepOypr : [Tutep, 2021. - 576 c. - (Cepus
«bectcemneper O’Reilly»). - ISBN 978-5-4461-0914-2. - Tekcr : snextpoHHbId. - URL:
https://znanium.ru/catalog/product/1739601.

2. buznu, [I. Python. McuepnbiBaromiee pyKkoBOJCTBO : MpaKTUYECKOEe PyKOBOACTBO / JI.
buzmu. - Cankr-IletepOypr : [Tutep, 2023. - 368 c. - ([l nmpodeccronanon). - ISBN 978-5-4461-
1956-1. - Tekcr : anextponnsbiit. - URL: https://znanium.com/catalog/product/2123386.

Jlononnumenvnas numepamypa:

1. Hucuan, H. Python — 310 nipocto. [lomaroBoe pykoBoICTBO 1O MPOrPaMMHUPOBAHUIO U
aHaJ M3y JaHHBIX : MpakTudeckoe pykoBoacTBO / H. Hucuan. - Cankr-IlerepOypr : BXB-
[TerepOypr, 2022. - 416 c. - ISBN 978-5-9775-6849-4. - Tekct : smextponHsiii. - URL:
https://znanium.ru/catalog/product/2139457.

6. MartepuajibHO-TeXHHYECKOe o0ecrevyeHne

VYHuBepcuTeT pacrnojaraeT MaTepualbHO-TEXHUYECKOM 0a30i, COOTBETCTBYIOLIEH
JIeMCTBYIOIMM MTPOTUBOIIOKAPHBIM MPaBUJIaM U HOPMaM U 00eclieurBaroeil MpoBeieHHe BCeX
BUJIOB JIUCUUIUIMHAPHOW W MEXIUCUUIUIMHAPHON TOATOTOBKH, MPAKTUYECKOW W Hay4dHO-
UCCIIEI0BATEIbCKON PaboT 00ydaromuxcs, NpeayCMOTPEHHBIX YU€OHBIM IIJIaHOM.

[Tomemienus, KOTOpble MPEACTABIIAIOT COOON yueOHbIE AyAUTOPUH JIJIsl TPOBEJCHUS 3aHATUI
JEeKIMOHHOTO THUMA, 3aHATUH CEeMMHApCKOro (IpakTUYeCKOro) THIA, TPYNIOBBIX U
VMHAUBUAYaAJIbHBIX KOHCYJIbTALIMN, TEKYIIIETO KOHTPOJISI U MPOMEKYTOUHON aTTECTalllH, a TaKkKe
MOMEIIEHUS Il CAMOCTOATEIbHOM pabOThl U MOMEIIEHUS Ui XpaHEeHUs U MPO(UIAKTUYECKOTO
obcimyxuBaHusl yueOHOTO 000pynoBaHus. [ToMereHns: yKOMIUIEKTOBaHbI CIICIMAT3UPOBAHHON
MeOenbl0 U TEXHUYECKHMMHU CPEICTBAMHM OOyUYEHHMsI, CIyXKAIlUMH Ui MpeACTaBIeHUs yueOHOH
uH(popMaluu 00JbILION ayIUTOPUH.

Nzydenune qucuumianHbl (MOIysIs1) o0ecrieyuBaeTcs B y4eOHBIX ayAUTOPHUSX, OCHAIEHHBIX:

—CTOJIaMH U CTYJIbSIMH;

— KOMIIBFOTEPHOM TEXHUKOW;

— MEXaHUYECKUMHU KaJbKYJIATOPAMU;

— CHeUaIN3UPOBAaHHBIM 000pY/I0BaHUEM, BKIIOYAsl IEMOHCTPAIIMOHHOE 000PY/IOBaHHE.

[TomereHus U1 caMOCTOATENBHOM pabOThI 00YUYAIOIIUXCS, B TOM YHCIIE TPUCIIOCOOICHHbIE
JUISL MCTIONBb30BaHMsI MHBAJUIAMH M JIMLIAMU C OTPAHMYEHHBIMU BO3MOXXHOCTSMH 3J0POBBS,
OCHAILIEHBI KOMIIBIOTEPHON TEXHUKOM C BO3MOXHOCTBIO MOAKIIOYEHHs K ceTu «MHTepHeT» M
o0ecriedeHHEeM  JIOCTyla B JJIEKTPOHHYIO  HH(OPMAalMOHHO-00pa30BaTeNIbHYI0  Cpeay
YHusepcurera.
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https://znanium.ru/catalog/product/1739601
https://znanium.com/catalog/product/2123386
https://znanium.ru/catalog/product/2139457

OO0yyarmumMcsl TPeaoCTaBIsSeTCs JOCTyn (B TOM 4HCIE YAAJICHHBIH) K pecypcam
UH(POPMALIMOHHO-TEIIEKOMMYHHUKAIIMOHHON ceTH «HTepHeT», 3JeKTPOHHBIM pecypcaM (B TOM
YHCIIe JJCKTPOHHBIM OHOIMOTEYHBIM CHCTEMaM, COBPEMEHHBIM MPOQECCHOHAIBHBIM 0a3aM

JAHHBIX 1 UH(OPMAIIMOHHBIM CIIPABOYHBIM CUCTEMaM):

Ne HaumenoBanue nopraia Ccblika
(M3ganus, Kypca, A0KyMeHTa)
1. | Hayunas snektponHas 6ubmauoreka elibrary.ru https://elibrary.ru/defaultx.asp
oubimoTexa
2. basza mauneix s | T-cnenuanucros https://habr.com
3. | basa nannbix ScienceDirect https://www.sciencedirect.com
4. | OdunuanbHelii calT MUHHCTEPCTBA HAYKU U https://minobrnauki.gov.ru/

BBICIIIEro oOpa3oBanus Poccutickoit denepariu

5. | ®enepanbubiii mopran «Poccuiickoe odpazosanue” | https://www.edu.ru/

6. | Uadopmarmonnas cuctema "Eannoe okno qoctyna | http://window.edu.ru/

K 00pa3oBaTeNsHBIM pecypcam”

7. Enunas xosieknus mudpoBeIx 00pa3oBaTeIbHBIX http://school-collection.edu.ru/

pecypcos

8. | ®enepanbHblii IEHTP HHOOPMAITHOHHO - http://fcior.edu.ru/

00pa3oBaTesbHBIX PECYPCOB

[lepeyensr WHDOPMAIMOHHBIX TEXHOJOTHH, WCIOIB3YEMBIX TIPH

OCYIIECTBIICHUU

00pa30BaTeNbHOTO MpoIiecca Mo JUCIUILINHE (MOAYIII0), B TOM YHCIIEe KOMIUIEKT JTUIEH3NOHHOTO
MPOrPaMMHOTO  OOCCIICUeHUs, COBPEMEHHBIE TMpodeccnoHalbHbIe  0a3bl  JTAaHHBIX

I/IH(1)OpMaI_II/IOHHBIe CIIPAaBOYHBIC CUCTCMBbI:

u

Server)

HaumenoBanmne 110 IIpoussoacreo JInuen3nonnoe / cB060HO
pacnpocTpaHsieMoe
OnepanyoHHbIe CHCTEMBbI:
Microsoft Imagine (Windows Client, | 3apy6exHoe JIMILEH3UOHHOE

Bpay3zepsbI:
SIupexc.bpaysep OTEYECTBEHHOE CBOOO/THO pacipoCTpaHsIeMoe
Google Chrome 3apy0exHOoe CBOOOJIHO pacrpocTpaHsIeMoe

OducHble NpUIOKEHNA:

Microsoft Imagine (Visio, OneNote) | 3apybextoe JIMIEH3HOHHOE
TeXstudio 3apyOekHOe CBOOOIHO pacIpocTpaHsieMoe
Adobe Acrobat Reader 3apy0esKHOe CBOOOJIHO pacrpocTpaHsIeMoe

HpOFpaMMHOC odecrneuyenue IJIS IJTAHUPOBAHUS U YI€TAa BPEMCHU:

Toggle app | sapyGesxnoe | cBOGOIHO pacmpocTpaHseMoe
Cucrembl ynpasJieHUsl IPOEKTAMM:

Microsoft Imagine (Project) | sapyGeskHoe | nuuensuonHoe
Cucremsbl ynpapieHusi 0a3aMH JaHHbIX:

Microsoft Imagine (SQL Server) | sapyGesxHoe | muuensmonHoe
Cucrembl pe3epBHOro konuponanmns (backup):

Acronis Backup Advanced for 3apyOexHoe JIMLIEH3UOHHOE
HyperV

CnpaBo4HO-TIPABOBBIE CHCTEMBI:

Koncynsranrllitoc: cripaBo4HO- OTEYECTBEHHOE JIMLEH3UOHHOE
IpaBoBasi CUCTEMA

Cpencrpa aHTMBMPYCHOM 3aILMTHI:

Kaspersky Endpoint Security mst OTEYECTBEHHOE JIMIEH3HOHHOE
ousneca Cranmaptabiii Russian

Edition
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https://elibrary.ru/defaultx.asp
https://habr.com/
https://www.sciencedirect.com/
https://minobrnauki.gov.ru/
https://www.edu.ru/
http://window.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/

Cpensl pa3padoTKu:

Visual Studio Code 3apy0exHOe CcBOOOJTHO PACIIPOCTPAHIEMOE
Bash (Unix shell) 3apy0exHOe CcBOOOJTHO PACIIPOCTPAHIEMOE
Anaconda 3apyOekHOE CBOOOHO pacIpOCTpaHsIEeMOe
Robotic Operating System 3apy0exKHOe cBOOOJTHO PACTIPOCTPAHIEMOE
CopelliaSim 3apyOexHOe CBOOOJIHO pacrpocTpaHsIeMoe
Google Colaboratory 3apy0exHOe CcBOOOJTHO PACIIPOCTPAHIEMOE
ITakeThbl MPOrPaMMHBIX CPEICTB U OMOJTHOTEK:

AutoPsy 3apyOeKHOE CBOOOHO pacIpOCTpaHsIEMOe
Interactive Disassembler (IDA) 3apyOexHoe cBOOOJTHO pacIpOCTpaHsIeMOe
Cucrembl ynpanJjeHusi oudanorpaguyeckoii uHpopmanmeii:

Zotero | 3apyOekHOe | CBOOOJTHO pacIpocTpaHsIeMoe
CepBHCHI H CTYKOBI:

Bind 3apyOekHOE CBOOOIHO pacIpOCTpaHsIEeMOe
Docker 3apyOekHOE CBOOOHO pacIpOCTpaHsIeMOe

7. Metoan4yecKue v OlleHOYHbIe MATEPHAJIbI
MeToauyeckue yKazaHus 1Jis 00y4alOUIUXCS 10 OCBOEHUIO TUCIHILIMHBI (MOYJIs1)

B npouecce nzydenus aucummiauHbl (Moaynsi) «Python ans ananmsa maHHbBIX» B paMKax
TEKYIIEr0 KOHTPOJISl YCIIEBAEMOCTH HCIIOIB3YIOTCS TaKue BUABI yueOHON pabOThI, KaK JICKITHH,
CEMHUHApPBI, IOMAITHUE 3aJaHus, TECThI, a TAK)KEC Pa3JIMUYHBIC BUIbI CAMOCTOSTEIHHOW pabOTHI
oOydJaromuxcsi IO 3aJaHUI0 TpEenojaBaTeisi, HaNpaBJICHHbIE Ha pPA3BUTHE HABBIKOB
po)eCCHOHAIBHON JICKCUKH, 3aKPEIUICHUE MPAKTHYECKUX MPOGECCHOHAIBHBIX KOMIICTECHIINH,
MOOIIPEHNUE UHUITUATHB.

Jlekyuss —  CUCTEMAaTH4YeCKOEe, IIOCJIEIOBAaTEIbHOEC, MOHOJIOTUYECKOE  HM3II0KECHUE
IpernoaaBaTenaeM y4eOHOro MaTepHana, Kak IpaBmuilo, TEOPETHYECKOTO XapaKTepa.

B mpouecce nexuuii peKOMEHAYETCS BECTH KOHCIEKT JIEKIUN: KPATKO M CXEMAaTU4HO
¢uKcHpoBaTh OCHOBHBIE WJI€W, BBIBOJABI M OOOOLIEHMS JIEKIMH; BBIIEISITh BaXKHbIE MBICIH,
KJIIOYEBbIE CJIOBa U TepMUHBL. Heo0X0onMMo OTMETUTh BONPOCHI WM MaTepuanbl, KOTOpHIE
BBI3BIBAIOT 3aTPY/IHEHHUSI, U MOIBITATHCS HAUTU OTBETHI B PEKOMEHJIOBAHHOMW nuTeparype. Ecinu
pa3oOpaThCsi B MaTepuane He YAaercs, CleAyeT cOpMyIMpOBaTh BOIPOC M 3aJaTh €ro
IIpenoaaBaTesio Ha KOHCYJIbTALUK WM BO BPEMsI CEMUHAPCKOTO (ITPAKTUYECKOI0) 3aHATHSI.

Cemunap — 310 (hopMa y4eOHON NeATETbHOCTH, TPOBOANMAs B yUeOHOM 3aBEE€HUU O]
PYKOBOJCTBOM TIpenojaBareis, TIJe CTYACHTbl aKTUBHO Y4YacCTBYIOT B O0OCYXIEHUSX,
NPaKTUYECKHX 3a/IlaHUSAX U IpYTUX (popMax B3aMMOAEHCTBHSL.

Jlns ycrienHoi moAroToBKU K CEMUHApPY PEKOMEHAYETCS 3apaHee 03HAKOMUTHCS C TEMOM
3aHATUS M OCHOBHBIMH MaTepHajaMM, 4TOObl MMETh BO3MOXHOCTh AKTHBHO YYacTBOBATh B
oOcyxaeHuu. Takxe MOJIe3HO MOATOTOBUTH BOIPOCHI U MJIEU JUIsl 0OCYKJIEHUS, YTO IMOMOKET
ri1y0Ke MOHATh MaTepHuaj U MPOJAEMOHCTPUPOBATH 3aMHTEPECOBAHHOCTb.

Jlomawnee 3a0anue — HabOPp 3a/1a4 1O TEMaM HEJICIIH.

[Ipu pabore Haj MAOMANIHUMH 33JaHUSMHU BaKHO BHUMATEIBHO O3HAKOMHTHCS C
TpeOOBaHUSIMU U CPOKAMHU BBITIOTHEHUS. PekoMeHmyeTcs: pa30uBaTh 3aJaHusl HA ATaIlbl, YTOOBI
nu30exarh TMEperpy3kd W Iydlle yCBOUTh Marepuall. lcrmonp3oBaTh pa3iuyHble HUCTOYHHKHU
nH(popMaIuu, BKIIIOYasi Y4eOHUKU U OHJIAMH-PECYPCHI, IJIs1 00Jiee TIIyOOKOTO TTOHUMaHUS TEMBI.

Tecm — ocobas ¢opma mpoBepku 3HaHUH. [IpoBOAUTCS TMOCIE OCBOEHUS OMHON WIIH
HECKOJBKMX TEM M CBHJICTEIHCTBYET O KAa4eCTBE MOHMUMAHHWS OCHOBHBIX MOHATUNA WU3y4aeMOTO
Marepuana. TecToBble 3aaHUsi COCTaBIEHBl K KIKOYEBBIM IMOHSATUSAM, OCHOBHBIM pa3jieliam,
BaKHBIM TEPMHHOJIOTUUECKUM KaTErOPUSIM U3ydaeMOM AUCITUTUTHHBI.
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JU MOATOTOBKY K TECTY HEOOXOAMMO 3HaTh TEPMUHOJIOIMUYECKUH anmapar AUCLHUILINHBI,
MOHUMATh CMBIC]I HAYYHBIX KaTErOpUil U yMETh UX UCHOJIB30BATh B MPO(ECCHOHAIBHOM JTEKCHKE.
BnaneHne TNOHATUHHBIM —amnmapaToM, BKIKYEHHBIM B TECTOBBIE 3aJaHMs, IO3BOJIIET
OpenojiaBaTeNlo  ObICTPO  NPOBEPUTH  YPOBEHb  MOHHUMAHUS  CTYAGHTAMH  Ba)KHBIX
METOJIOJIOTHYECKUX KaTETOPUH.

Camocmosmenvnaa paboma — paboTa CTYJEHTOB, HANpaBICHHAs Ha YIIIYOJECHHOE
U3y4EHHE OTJEIbHBIX TEM M BOIPOCOB YUCOHOW JUCIUTUTMHBI (MOIYIIS).

B nporiecce camocTosTenbHOM paboThI CTYICHTHI B3AUMOACHCTBYIOT C PEKOMEHIOBAaHHBIMU
MaTepHrajaMH [P MUHUMAIILHOM YYaCTHHU MPEToiaBaTelis. 3a/1auul CTyICHTa BKIIOYAIOT paboTy
C KOHCIIEKTaMH JIeKIIni (00paboTKa TeKCTa), MOBTOPHOE N3YUCHHE YUCOHBIX MATEPUAIIOB TUIAHOB
U TE3MCOB OTBETOB, U3YYCHHUE JIOMOJHUTEIBHBIX TEM, BBHIIIOJHEHUE YY€OHO-UCCIIEAOBATEILCKUX
3aJJaHUN U IPYTOE.

CucreMa OlleHMBAHUA Pe3yJIbTATOB 00y4YeHUs 0 JUCHHMILUIHHE (MOIYJII0)

Kputepun nmosryyeHusi ypoBHS M OLlEHNBAHUS C(POPMUPOBAHHOCTH KOMIETEHIHI M0
aucoumiInne (Moay0) «Python st ananmn3a qaHHbIX»

OrneHuBaHUE YPOBHS Y4YEOHBIX JTOCTHMIKCHHH OOYYAOIIUXCS IO JUCHUIUIHHE (MOIYJIIIO)
OCYILECTBIISICTCS B BUJIC TEKYILETO KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTECTAIIHH.

I[IpomexyTouHasi aTTecTalUsl 10 JUCHUIUIMHE (MOIYJIO) OCYIIECTBISIETCS B (opme
9K3aMeHd, TIPU 3TOM MPOBOJIUTCS OLIEHKA KOMITETCHITUH, C(HOPMHUPOBAHHBIX 10 JUCIUILINHE.

Jnsi olleHMBAHUS TEKYIIETO KOHTPOJS YCIEBAEMOCTH M IMPOMEXKYTOYHOW aTTeCTaluu
UCIIONIB3YETCS JIecATUOAIUIbHAS IIKaja OLEHUBAHUS, KOTOpas COOTHOCHUTCS C TPaTUIIMOHHOMN
NATUOAJUILHOM IIKAJION cienyrouM 00pa3oM, €ciIu MHOE HE YKa3aHo B CUIIa0yce NUCHUILIMHBIL:

JecaTubannbuas IlaTubannbHas OO0mas xapakTepUCTHKA pe3yJbTaTa 00y4eHus! 1o
OlleHKAa OllEHKAa JUCHMILIMHE (MOXYJIIO)
10 OTtnnyHO CTyIeHT TMOJIHOCTBIO BIAJEeT 3HAHWAMH, H3JI0KEHHBIMH B
9 OTJIMYHO paboueil mporpamme, W TIYOOKO OCMBICISAET JUCIHUILINHY
) OTINYHO (Momynb). OH CaMOCTOSTENHLHO | JIOTHYECKH TOCTIEA0BATEIHLHO
OTBEYAEeT Ha BCE BOIIPOCHI, aKLICHTUPYsI BHUMAaHUE Ha Hauboee
BaKHOM. Ymeer aHaJTM3UPOBATH, CpaBHUBATH,
KIaccu(UIMPOBaTh,  0000IIaTh,  KOHKPETH3HPOBaTh  H
CHUCTEMAaTH3UPOBaTh  M3YYEHHBI  MaTepuall,  BBLACISS

KJIIOUEBBIE ~ MOMEHTBI M YyCTaHaBiWBasg  NPUYHUHHO-
cle/icTBEHHbIe CBsA3U. YeTko (GopMyNupyeT OTBETHI, YBEPEHHO
UHTEpPIpEeTUpyeT  pe3yibTaThl  aHAIW30B U JPYTUX
WCCJIEIOBAHNMN, a TaKKe pellaeT CIOoXHbIE 3a1aud. CTyaeHT
XOpOIIO 3HAKOM C METOJaMH HCCIEeI0BaHUs, HEOOXOAUMBIMU
JUISL  TIPAaKTUYECKOM JIEeATENbHOCTH, W YMEET CBS3bIBaTh
TEOPETUYECKUE  acleKThl  AMCHUIUIMHBI  (MOOYJIA) €
MIPAKTUYECKUMU 3a4a4aMHu.

7 Xoporro CryneHT oOnajaeT 3HaHMAMHU MpeIMeTa MOYTH B IOJHOM
6 Xopomio o0beMe paboueit MporpaMMbl B CAMOCTOSITENBHO, JTOTHIECKH
MOCJICI0BATEIIbHO M BCECTOPOHHE OTBEYAET HA BCE BOIPOCHI,
aKIIEHTUPYS BHUMaHKE Ha HanOoliee 3HaYMMbIX MOMeHTaX. OH
yMEeT aHaJIM3MpOBaTh, CPaBHUBAThH, KJIACCU(HUIIMPOBATH,
0000maTh, KOHKPETH3UPOBATh W  CHCTEMATHU3UPOBATH
W3YYCHHBI MaTepHuall, BBIJCISAS €r0 KIIOUYEBBbIC ACIEeKTHl U
yCTaHaBIIUBAas MIPUYUHHO-CJIC/ICTBCHHBIC CBSI3U.
®dopMyaUpyeT CBOM OTBEThI, YBEPEHHO HHTEPIPETHPYET
pe3ynbTaThl aHAIM30B W JPYTUX HCCIEIOBAHHUN, a TaKXKe
pelIaeT CIOXKHBIE CUTYAlMOHHBIe 3a1aun. CTyIeHT XOpOoIIo
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HecsiTubannbuas
OIleHKA

IIaTudanibHan
OLICHKA

OO0mas xapakTepHCTHKA pe3yJIbTaTa 00y4eHus! 1o
JUCIUIINHE (MOIYJII0)

3HAaKOM C METOJaMM HCCJIEIOBaHUs, HEOOXOIUMBIMHM IS
MPAaKTHYECKON  AEATeTHbHOCTH, W  yMEET  CBS3BIBAThH
TEOPETUUECKHE AaCMEeKTHl TMpeaMeTa ¢ MPAKTHYECKUMHU
3aJa4aMu.

VY 10BIIETBOPUTEILHO

VY 10BIIETBOPUTEILHO

CryneHt obOmagaer 0a30BBIMH 3HAHWSIMH MO0 JUCIUILTHHE
(MOYITI0), HO MCIIBITBIBAET TPYIHOCTH MIPU CAMOCTOSTEILHBIX
OTBETax M HCIIOJIb3YeT HETOYHbIC (GopmynupoBku. B xome
OTBETOB OH JIOMyCKAET OIIMNOKH, KaCAIOIIUECS] CYyTH BOIIPOCOB.
CryneHT crocoOeH pemraTh TOJIBKO caMble IPOCThIE 3a7auu U
BIQJICCT  JIMIIb  MUHUMAJIBHBIM  HaOOpOM  METO/OB
HCCIIETIOBAHHUS.

He cnan

N

He cnan

He cnan

CryneHT He OBJIajieNl 00s3aTeIbHBIM MUHUMYMOM 3HaHUH 110
MpeIMeTy M HE MOJKET OTBETHTh Ha BOIPOCHI, NaXKE eCir
MperoAaBare’db  3aJaeT  JOMOJHUTENbHBIE  HABOJSIIHE
BOIIPOCHI.

Jucnunnuna (Mmonyne) «Python ans ananu3a naHHBIX» OLIEHUBAETCS CIEAYIOIIUM 00pa3oM:

AKTHBHOCTb Bec | KosimuectBo Onucanue
Jomanrawe 3amanns | 50% 8 Habop 3ama4 o TeMaM HeAeH
Tector 30% 12 ®dopma MpoBepKH 3HAHUH CTYIEHTOB Yepe3 OTBETHI Ha
BOIPOCHI C BEIOOPOM U3 HECKOJIbKUX BAPUAHTOB OTBETOB
Ox3ameH 20% 1 [TuceMeHHast WK ycTHast paboTa Hall 3aJaHUCM,
HanpaBJICHHBIM Ha MPOBEPKY MOTYYSHHBIX 3HAHUH 1
HAaBBIKOB IT0 JUCIHILIHHE (MOIYITIO)

®opmyJsia pacuéTa HTOrOBOI OIIEHKH MO TUCHUIIHHE (Moaya0) «Python st ananu3za
panubIx»: «0,5 x cpegnee 3a nomamnue 3aganus + 0,3 X cpennee 3a Tectol + 0,2 X sK3aMeH».

Texkyumii KOHTPOJIb ycreBAeMOCTH 00y4aKOIIUXCS M0 JUCHUIIINHE (MOAYJII0)

le/lMeprIe AOMAIIHUE 3a1aHUA

Jomamnee 3aganue 1. O0padorka nannbix B Pandas

=

2. Beimonnure:
o IIpoBepky Ha npomylIieHHbIE 3HAYEHUSI U UX 00pabOTKy
o OuubTpalUio: BHIOpATh JaHHbBIE 3a MMOCIEIHUIN KBapTall
e I'pynnupoBky: o ToBapaM U peruoHaM (CyMMa Ipoa, CpEeIHHUI UeK)
e Arperanuio: KOJIUYECTBO 3aKa30B, 00Ias BBIpYUKa

Brimmonaute coegnHeHue:

3arpy3ute garacet (Hampumep, sales_data.CcSv — npogaku HHTepHET-Mara3uHa).

e Ilpucoenunure Tabmuiyy ¢ wuHPOpMalHMed o KiIueHTax (Customers.csv) mo
customer_id
e OcraBbTe TONBKO aKTUBHBIX KIUEHTOB (cTaryc = "active")

B

CoxpanuTe pe3yabTaT B HOBBIH (aiin processed_sales.csv.
Hanummte kpaTkuii BBIBOJ: KaKMe TOBApPbI M PETHOHBI MTOKA3aIH JYUIIHE PE3yIbTaTh?

JomamHee 3axanue 2. Busyaausanus ¥ KOrOPTHBIN aHAJIN3
1. Ha ocHoBe o6paboTtanHbIX JaHHBIX U3 J[31:
o TlocrpoiiTe nuHENHHBIN TpaduK TMHAMUKH BBIPYYKH O JHAM
o IloctponiTe rucTOrpamMmy pacnpeneneHnss CyMMBI 3aKa30B
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e [locTpoiiTe TEIIOBYIO KapTy MPOAAXK MO JTHSIM HEJEIU U YyacaM

2. Co3paiiTe KOTOPTHBIN aHATN3:

e Pas0beiiTe KIIMEHTOB IO MECSIY TIEPBOM IMOKYITKH

e Paccuwuraiite retention Ha 1, 7, 30 guu

e Busyanusupyiite pe3yabTaT B BUA€ TaOIUIBI (TEIIOBas KapTa)
Hcnonb3yiite matplotlib u seaborn.
(JomomuutensHo) IlompoOyiite Bocco3math oxHy u3 Busyanusauuidi B plotly
(MHTEpaKTUBHBIN TPaQUK).
5. Odopmute Bcé B Jupyter Notebook ¢ 3arosioBkamMu ¥ IOSICHEHUSIMU.

How

Jomamnee 3aganue 3. API, 0osbmme 1annbie 1 ML-pemenust
1. Toaxmrountech Kk myonmmunomy API:
e (CpenaiiTe 3ampoc ¢ MoOMoIbio requests
o TlIpeobpasyiite JSON B pandas.DataFrame
e OcraBbTe 5 caMbIX JOPOTUX aKTHBOB
2. Cumynupyiite 60sbiioi gatacet (1 MIH CTPOK) ¢ MOMOIIBIO NUMPY 1 pandas:
e Ucnons3yiite Dask wiu Vaex mis arperanuu (cpeiHee, Cymma)
o CpaBHuTe BpeMs BHINOIHEHUS ¢ 00bIYHBIM Pandas (Ha Beioopke 10k)
3. IlpumenuTe KOpoOOYHOE PEIICHHE:
o [Iporao3upoBaHue BPeMEHHOT'0 psijia lieH Ha OMTKOMH C oMo Prophet
e IlocrpoiiTe rpaduk mporHo3a Ha 7 THEH BIepE
4. Hacrtpoiite Tenerpam-6ota (uepe3 python-telegram-bot):
e OrmpaBeTe cooliieHme ¢ Tekyen cpeaueit nenoi u3 API
5. Coxpanure xon B GitHub, npunmmre cCpuiKy.

IIpumepHbIe 3a1aHUA 1/l TECTa

Tect 1. Pandas u 00padoTka q1aHHBIX
1. Kaxoil Meron ucnonb3dyercs Uid yAaJeHHs CTPOK C HPOIMYIIEHHBIMU 3HAYEHUSIMU?
a) fillna()
b) dropna()
c) replace()
d) isnull()
IIpaBuabHbIH 0TBET: b
2. Kax o0wenuanTh qBa DataFrame mo o6miemy ctonoimy?
a) concat()
b) merge()
¢) append()
d) join()
IIpaBuabHbIi oTBeT: b
3. Uro memaet meton groupby()?
a) CopTupyer CTpoKu
b) O6bennHAeT CTPOKU MO 3HAYEHUIO U MPUMEHSET arperanuio
¢) Ynanser 1yOnuKaTsl
d) MeHsieT U TaHHBIX
IIpaBuiabHbIH 0TBET: b
4. Kak BeiOpath cromberr price uz DataFrame df?
a) df.select(*'price")
b) df.column["price"]
c) df["price"]
d) df.get_column("price™)
IIpaBuiabHBbIH O0TBET: C
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5. Kak mocmotpets niepBsie 5 ctpok DataFrame?
a) df.head()
b) df first(5)
c) df.preview()
d) df.show()

IIpaBuabHBIH OTBET: A

Tect 2. Busyaausanusi u NumPy
1. Kakas 6ubnuoreka UCIIOJIB3YETCS I IIOCTPOCHHUS rucrorpamm?
a) numpy
b) requests
¢) matplotlib
d) os
IIpaBuU/IbLHBIN OTBET: ¢
2. Kak co3nars maccuB u3 10 Hyneit ¢ momornisio NumPy?
a) np.zeros(10)
b) np.array(10)
C) np.ones(10)
d) np.empty(10)
IIpaBu/IbHBIN OTBET: a
3. Kakoii metoz seaborn CTpoUT TEIIOBYIO KapTy?
a) sns.lineplot()
b) sns.scatterplot()
¢) sns.heatmap()
d) sns.barplot()
IIpaBu/IbLHBIN OTBET: ¢
4. Yro pemaet np.mean()?
a) HaxonuT MakcumanbHOE 3HAUE€HUE
b) Cunrtaer cpennee apupmeTndeckoe
¢) Cuuraer 1ucnepcuo
d) Coptupyer maccun
IIpaBuabHbIH 0TBET: b
5. Kak cnenath rpaduk HHTEpaKTUBHBIM?
a) matplotlib
b) seaborn
c) plotly
d) pandas

IIpaBuibHBIH O0TBET: C

Tect 3. AP, 60abmme 1anubie, ML
1. Kakas 6ubnuoreka ucnonszyercs s HTTP-3anpoco?
a) json
b) pandas
C) requests
d) numpy
IIpaBuibHBIH OTBET: C
2. Yro Takoe KOrOpTHBIN aHaIu3?
a) AHaJN3 BPEMEHHBIX PSI0B
b) ['pynnupoBka monb30BaTeneil o jaTe NepBoro ASHCTBUS U OLIEHKA UX AP KaHUS
¢) [Iporno3upoBanue 11eH
d) Buzyanuszanus pacnpeneneHus
IIpaBuabHbIH 0TBET: b

DNEeKTPOHHBIA JOKYMEHT



Kaxkas 6ubnmoTreka moaxoauT Ayt 00paboTKH OOJbIINX TaHHBIX B Python?

a) Dask

b) os

¢) math

d) random
IIpaBuabHBIH OTBET: A

4. Kakas Mo/ieTb UCIOJIb3YeTCs ISl IPOTHO3UPOBAHUS BPEMEHHBIX PSAIOB?

a) KMeans

b) Prophet

c) LinearRegression

d) RandomForest

IpaBuabHbIii oTBeT: b

5. Yro aenaer namOaa-pyHKIus?

a) Co3naét uKn

b) OnpenenseT aHOHUMHYIO (GYHKIIUIO B OJIHY CTPOKY

¢) Ummnoptupyer 6ubarOTEKY

d) Coxpanser ¢aiin

IIpaBuabHbIH 0TBET: b

3apanus AJs1 MPOMEKYTOYHOM aTTeCTAIUM MO JUCHUILIHHE (MOAYJII0)
Ne 3aganue OTtBer Komnerennus
n/n
1. Kaxkoii MmeTox pandas yaassieT mporyiieHHbIe dropna() I1K-3
3HAYEHUS?
2. Kak 00beIMHATD TAOIHIIBI TIO KITFOTy? merge() I1K-3
3. Uro nenaer groupby()? I'pynmupyer nanHbie s IK-3
arperamyu
4. Kak mocmotpeTh niepsbie ctpoku DataFrame? head() IK-3
5. Kaxk Bo1Opath cronbery B pandas? df]"nazBanme" ] [K-3
6. Kak noctpouts rucrorpammy? plt.hist() wu OIlK-1
sns.histplot()
7. Kak co3nath MaccuB U3 eUHUIL? np.ones() OIlK-1
8. Kakast 6ubimoTeka CTpOUT TEIUIOBYIO KapTy? seaborn OIIK-1
9. Kak cuenate rpaduk HHTEPaKTUBHBIM? plotly OIIK-1
10. Uro nenaer np.mean()? Cuuraer cpenHee OIIK-1
3HAUCHHE

11. Urto Takoe KOropTHBINA aHAIN3? I'pynnuposka [K-1

IIOJIB30BaTEJICH 1O JaTc U
OLICHKA yACPKaHUA
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12. Kak monxirountses k API? requests.get() IK-1
13. Uro nenaer nsiMOaa-hyHKIUS? Ornpenenser KOPOTKYIO IK-1
AHOHUMHYIO (DYHKIIHIO
14, Kaxkast 6ubnmoTeka mist mpoTrHO3UPOBAHUS Prophet IIK-1
BPEMEHHBIX PSAIOB?
15. Kak o6pabatbiBaTh Oosbinue gaHubie B Python? Dask, Vaex, PySpark ITK-1
16. Kak coxpanuts DataFrame 8 CSV? df.to_csv() YK-6
17. Kak mpoBepuTh THIT JaHHBIX CTOIOIA? df.dtypes YK-6
18. Kak HacTpouTh TenerpamM-60Ta I pacChUIKN? Yepes python-telegram- VK-6
bot u requests
19. I'te XpaHUTh KO/ U TaHHBIC? B GitHub, c .gitignore YK-6
JUTS TYBCTBUTEITLHBIX
(haiinoB
20. Kaxk odopmuts Jupyter Notebook? C markdown-saeiikamu, YK-6
3aroJOBKaMH,
MOSICHEHUSIMHU

DNEeKTPOHHBIA JOKYMEHT
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