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1. Kparkasi XapakTepuCcTHKA TUCHUINIMHBI (MOIYJIs)

PaGouas nmporpamma nucuuroinHbl (Moxyiist) «Python nis aHanmM3a JaHHBIX)» COCTaBIICHA B
COOTBETCTBUHM C (pellepalbHBIM T'OCYJapCTBEHHBIM 00pa30BaTENbHBIM CTAHIAPTOM BBICIIETO
oOpa3oBaHus — MaructpaTtypa no Hanpasienuto 02.04.01 MaTemaTnka 1 KOMIIBIOTEPHBIC HAYKH,
npopmwis MammmHHOe OO0y4YeHHE B JJIEKTPOHHOW KOMMEPIHH, YTBEPXKACHHBIH IMPHUKA30M
MuHucTepcTBa HayKu M Bhiciiero odpasoanust Poccuiickoit ®eneparuu Ne 810 ot 23.08.2017
roja.

Wsyyenne aucummmbbel (Momynsi) «Python mis  anamu3a  JaHHBIX» — TO3BOJISET
chopMUpOBaTh MPAKTUYECKHE HABBIKM PabOThI C JAHHBIMU C UCIIOJIb30BaHHEM si3bika Python,
BKJTI04ast 00paboTKy, aHAIN3, BU3YATU3AIMIO U aBTOMATH3AIIHIO.

MecTo TMCHUIJIMHBI (MOAYJIfA) B CTPYKTYpPe 00pa3oBaTe/IbHOI MPOrpaMMbl

Hacrosimas nucnumniaHa (MOyIb) BKIIOYSHA B YISOHBIH IJ1aH 1O MPOTrpaMMe TOITOTOBKU
maructpatypsl mo HampaBienutro 02.04.01 MaremaTuka W KOMIBIOTEpPHbIE HAyKH, MpOoduin
MamHHOe 00yueHHe B 3JIEKTPOHHOH KOMMEpIIMM W BXOJUT B BapHaTHUBHYIO 4acTh bioka 1,
bopMHpyeMyr0 y9acTHHKaMHu 00pa30BaTeIIbHBIX OTHOIICHUH KaK AUCIUILIAHA 110 BHIOODY.

JucuuruimHa (MOAYIJb) JOCTYIHA K M3YYCHHUIO Ha 2 Kypce B 3 u 4 cemecTpe Ha BBIOOP.
JlocTymmHa i TPOXOXKIICHUS TPU YCIOBUU YCIIEIIHOTO 3aBEPIICHUS JUCIUTUTHHBI (MOJYJIIS)
«OcHoBbI Python».

Hear  u3yyeHusi JAUCHUIUIMHBI  (MOAYJS):  TMOJATOTOBUTH  OOYyYalOIIUXCA K
CaMOCTOSITENIbHOM paboTe ¢ JaHHBIMU C HKCIOJIb30BaHHEM s3blka Python, Bkitouasi HaBBIKU
OYHUCTKH, TpaHC(HOPMAIINH, aHATIHM3a U BU3YAJM3allMd JAaHHBIX, a Takke noakimoueHus Kk APl u
0a3zaM JaHHBIX, HACTPOHMKM aBTOMATH3alMd M TPUMEHEHHUS TOTOBBIX pELICHUH s
IPOTHO3UPOBAHUS U AaHATHTUKH.

3agaun n3y4eHust IMCHUILIHHBI (MOAYJISA):

— OCBOUTH OCHOBHBIE OOBEKTHI W MeTOAbl OubOMMoTeKHn pandas i paboOTHl ¢
natadpeliMaMu: 3arpyska, (QuiIbTpanus, TPYNIHUPOBKA, arperanusi, 00beInHEHUE
JTAHHBIX;

— M3YYUTh BO3MOXKHOCTU OHOTMOTEKHM numpy A padoThl C MHOTOMEPHBIMU
MacCHBaMHU M MaTEMAaTUYECKUMU OTIEPALIUSIMU;

— HaAY4MThCs UCHONIb30BaTh OnOmmorexu matplotlib , seaborn u plotly s noctpoenus
pa3IMYHBIX TUIIOB BU3YaJIM3allUii: JTUHEHWHBIC TPaQUKH, THCTOTPAMMEI, TEIUIOBBIE
KapThbl, UHTEPAKTUBHBIE TAIIIOOP/IbI;

— TMO3HAKOMHTHCS C MHCTPYMEHTaMH Uil pabOThI ¢ OONBIIMMU JaHHBIMU B Python;

— OCBOUTH METOJIbI MOJKIIOYEeHHUS K BHEITHUM UcTouHUKaM: AP, SQL-6a3bl naHHBIX,
¢ailioBble XpaHUINILIA;

B pe3yabTare 0CBOCHUSI AUCHMILIMHBI (MOAYJIs1) 00y4AIOLIUIICS 10JIKEH::

3Hamp:

— 00beKThI U MeTobl pandas /i paboThI ¢ naTappeiimamu;

— 00BEKTHI U METOIBI NUMPY /ISl paOOTHI C MHOTOMEPHBIMH MacCHBaMHU,;

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

— 0OBEKTHI U METOJIbI OMOIMOTEK /ISt pa0OTHI C OOJBITUMU TaHHBIMH;

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

— 0a30oBble METONBI aHaNW3a JaHHBIX: KOTOPTHBIA aHamu3, MPOTHO3UPOBAHUE
BPEMEHHBIX PSJIOB.

ymembp:

— o0pabateiBaTh JaHHBIE B pandas 1 numpy;

DNEeKTPOHHBIA JOKYMEHT



00pabaThIBaTh OOJNBIINE TaHHbIE Yepe3 OubmoTeKku python,

CTPOUTH Pa3IMYHBIC BUBI TPpapUKOB ¢ MoMoIIs0 OnoimoTek matplotlib, seaborn u
plotly;

MPUMEHATh KOPOOOUYHBIC pEIICHUs Ui PEIICHUs 3aJad MAIIMHHOTO OOYYCHUS H
BPEMEHHBIX PSIOB,;

noakimodatecs K API u 6azam gaHHBIX, a Takke padorats ¢ Git;

HACTpauBaTh aBTOMATHUYECKYIO PACCHUIKY METPUK uepes Tenerpam-00rta,

MCIIOJIb30BaTh OCHOBHBIE CPE/ICTBA pa3paboTKH: jupyter notebook, jupyterhub, Google
Colab.

eénaoemsp:

NPaKTUKOW peleHus IPUKIIaTHBIX 3a4a4 C UCIIOb30BaHueM python,;

Croco0aMy aHATM3UPOBATH JTAHHBIE C UCTIONIb30BaHUEM python;

HaBBIKAMH TIOATOTABIMBATh U 00pabaThIBaTh JaHHBIE C TOMOIIIBIO python;

HABBIKOM BBIOMpPATh KOPPEKTHBIM THUN BU3yaIM3allMM M CTPOMTH BU3YaJIH3alUU B

python;

HAaBbBIKOM HAaCTpauBaThb IMMOAKIIOYCHUA K BHCIIHUM HCTOYHHUKAM.
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2. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUs
Komnerenmun, dopmupyeMmble B pe3yiabTaTe OCBOCHHS JUCHUIUIMHBI (MOIYJsS) TIpU
MPOBEJICHUH YUCOHBIX 3aHATHI B (hOpME KOHTAKTHOW pabOTHI 00YJAFOIIUXCS C TIEAArOTHICCKUMU

paboTHUKaMU YHHUBEpCUTETA U B (DOPME CaMOCTOSATEIHHON PAOOTHI 00yUYAIOIITIXCS:

Komnerennus

Conep:xaHue KOMIeTeHIIUN

HNuaukarop
KOMIICTCHIIHH

IlepeyeHb MIAHUPYEMBIX
pe3yJbTaTOB 00y4eHus Mo
AUCUUIINHE (MOIYJIIO0)

VK-6.

Crioco0eH omnpeaeaTs u
pean30BbIBATH IPHOPUTETHI
COOCTBEHHOM IEATETBHOCTH U
CITOCOOHI e¢
COBEpIIECHCTBOBAHUS Ha OCHOBE
CaMOOIIEHKH

VK-6.1.

3HaeT OCHOBHBIC METO/IbI
CaMOOIIEHKH M aHajn3a CBOeH
JIESITEIIBHOCTH, a TAKKe
MIPUHIIATIBI YIPABICHHUS
BpEMEHEM H IIeJIeTIoIaraHus

VK-6.2.

YMeeT cTaBUTh pealnucTU4HbIe U
JOCTHKUMBIE LIEJIU, OTIPEENATh
IIPUOPUTETHI B CBOEH
JIeSITeNIbHOCTH, a TaK¥Ke
pa3pabatTbIBaTh U BHEAPSTH
TUTaHBI 110 COBEPILIEHCTBOBAHUIO
CBOUX HaBBIKOB M KOMIIETEHLIUH
Ha OCHOBE ITOJIy4YEHHOU
CaMOOLICHKH

YK-6.3.

HNmeet npakTUYECKUNA OTIBIT
NPUMEHEHUS] METOJI0B
CaMOOILICHKH B CBOEH
npoeccnoHambHON
JeSITeIIbHOCTH, BKITIOYAst
ydJacTve B TPEHUHIax,
CeMHHapaXx U MPOeKTax,
HalpaBJICHHBIX Ha Pa3BUTHE
TUYHOU 3 (HEKTUBHOCTH U
npoheccnoHaIbHOrO pocTa

OIIK-1.

Crioco0eH HaxOoUTh,
(hopMyITUpPOBaTh U pemaTh
aKTyaJIbHbIE Y 3HAYMMBbIE
MPOOJIEMBI TTPUKIIATHON U
KOMIIBIOTEPHOU MaTEMaTUKHU

OIIK-1.1.

3HaeT COBPEMEHHBIE METOBI
MPHUKJIAJHON MAaTEMATUKH U
MAaIIMHHOTO 00yUYeHHs, a TAKKe
MIpOrpaMMHBIE CPEJICTBA
AHAJIM3a JAHHBIX, IPUMEHSEMBIE
B 3JIEKTPOHHOW KOMMEPIIUU ISl
peuieHus 3a1a4
MIEPCOHAIN3ALMY PEIIOKECHUM,
IIPOTHO3UPOBAHUSA CIIPOCA U
ONITUMU3AIIUT
I10J1b30BATENBCKOr0
B3aUMOJENCTBHA

OIIK-1.2.

VMeeT BBISBIATD U
(hopManm3oBath 3a7a9n 00JIACTH
podeccnoHanbHON
JESATEILHOCTH B BUJIC
MaTeMaTHYECKUX ITOCTAHOBOK,
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BBIOMPATh ¥ IPUMEHSThH
COOTBETCTBYIOIINE METOJbI 1
aJITOPUTMBI, HHTEPIIPETHPOBATH
MOJTyYCHHBIE Pe3yIbTaThl U
MPeCTaBIATh X B opme,
MIOHSTHOM CIIENUaIACTaM
Pa3IUYHOTO PO

OIIK-1.3.

HmeeT nmpakTUUECKUNA OIBIT
pelIeHus IPUKIaTHBIX 3a/1a4 B
cdepe mpodecCHOHATBHON
NeATeNTLHOCTH, BKIIIOYask paboTy
C peasbHBIMH HabopamMu
JIAHHBIX, TIOCTPOCHHE U OLCHKY
Ka4ecTBa MOJIEJICH MallTMHHOTO
00y4eHus, a TAKKE y4acTHe B
MPOECKTHOU U
UCCIIEI0BATEIbCKON
JACATCIIbHOCTU, HaHpaBJ’ICHHOﬁ
Ha TOBEIIIIeHHe 3()PEeKTHBHOCTH
IUQPOBBIX TIATPOPM

[K-1.

Crioco0eH oCcymIecTBISATh
aHanm3 U (OpMaTH3aIHI0
IMMPUKIIAIHBIX 3a1a4
ANEKTPOHHON KOMMEPLIMH C
UCIIOJIb30BaHUEM METOJIOB
MAaIIMHHOTO O0YYeHHS

[K-1.1.

3HaeT TEOPETUUECKUE OCHOBBI
MAaIIMHHOTO O0YYeHHS,
MAaTEMAaTUYCCKNEC METOAbI
aHaIM3a TaHHBIX, a TAKKE
0c00EHHOCTH OU3HEC-TIPOIIECCOB
1 UPPOBBIX TIATHOPM
ANIEKTPOHHOH KOMMEPIINU

MK-1.2.

YMeeT oCyIIeCTBIIATh
MOCTaHOBKY MPUKIJIAIHBIX 337124
ANIEKTPOHHOI KOMMEPIIHH B
(hopManTu30BaHHOM BHJIE,
BBIOMPATH a7IeKBaTHBIE METOIbI
¥ MOJICTTH MAIIMHHOTO
00y4eHHs1, OTIpeIeINATh
KPUTEPUH M TTOKA3ATEIN OLIEHKH
uX 3QPEKTUBHOCTH

[K-1.3.

HNmeet npakTUYECKUNA OTIBIT
(dhopMaM3aKy U pelIeHUs
MIPUKJIATHBIX 33/1a4 B 00J1aCTH
ANEKTPOHHON KOMMEPIIHH C
MIPUMEHEHHUEM METOJI0B
MalIMHHOTO O0YYEeHHSI

[K-3.

Crioco0eH oCyIIeCTBISATh
aHalN3, UHTEPIPETAIUIO U
OLIEHKY PE3YJIbTaTOB
NPUMEHEHUS] METOJIOB
MAaIIMHHOTO O0Y4YEeHHS B
3JIEKTPOHHOM KOMMEPLUHU

[K-3.1.

3HaeT MeTO/Ibl CTATUCTUYECKOTO
aHaJin3a, NIpUHIUIIBI
IIOCTPOEHUS U OLICHKHU KayecTBa
MOJIeIICH, TIOAXO0IBI K
MIPOBEACHUIO
9KCIIEPUMEHTAIBHBIX
HCCIIE0OBAHMI U ITPOBEPKE
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CTaTUCTHYCCKHX T'UIIOTEC3

[K-3.2.

YMeeT IpoBOANTH aHAIIN3
JaHHBIX U Pe3yJIbTATOB
MOJICINPOBAHUS,
HWHTEPIPETUPOBATH MOTYUYCHHBIE
PE3yNIBTATHI C YIETOM LeNeil n
nokasarenei appekTuBHOCTH
JeATeTbHOCTH OPTaHN3aIN

IK-3.3.

HmeeT nmpakTUUECKUNA OIBIT
MPOBEACHUS AaHATUTUICCKUX
WCCIIETIOBAaHUNA U TIOATOTOBKH
000CHOBaHHBIX BBIBOJIOB U
PEKOMEHIAIUHN AJIs TIPUHATHUS
YIPABJICHYECKUX PELICHUN
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3. TemaTu4yeckuii mjian

Ne TpynoeMkocTb, akageMUYecKHe YaChI
n/m Ounas ¢hopma
HaumenoBanue TKY
AynuTopHasi pabora .
pasiea AHCIHILTHHb! Jexuun CeMuHapbl CamocrosnTe (rexymuii
(M()Ilyj[ﬂ) KOHTPOJIb
(mpaktnyec | Konrpoun JbHAs yemesaemocTi)
KHe padoTa
3aHSATHA)
1 OnbopauHT 1 3 19 Jomamraue
3aJJaHHs
Tect
2 O0paboTKa JaHHKIX B 2 4 20 Homaraue
Pandas 3a1aHus
Tect
3 Buszyanuzarms 2 4 20 Homarrane
3aaHus
Tecr
4 [puxnanusie 2 4 20 Jomamraue
WHCTPYMEHTHI aHAITN3a 3aaHus
JTaHHBIX Tect
5 bubnmorexa NumPy 2 4 2 Jomamrane
3aaHus
Tecr
6 MammaHOE 00ydeHue u 3 4 21 Jomamrane
Bonpime nanubie 3aJIaHus
Tecr
7 WuTennexryanbHbINA 4 5 22 Jomamraue
ananu3 maHabix (Data 3a]aHUSA
mining) Tecr
IK3amen 4
Hmozo: 16 28 4 142
O6vem oucyuniunsvt (Mo0y/is) 190
(¢ ak. u.)
Obvem Ooucyunaunvt (MoOoyns) 5
(6 3au. eo.)

4. CopepxxaHue TMCUUILTHHBI (MOTYJIs)

Neni/m HaumeHnoBaHue pa3zjieJia ConepxxaHue TUCHUNIMHBI (MOIYJIs) O TEMaM
JAMCHMIJIMHBI (MO1YJIs1)
1 Onbopaunr Onbopaunr
2 O06paboTka ganHbIX B Pandas Pandas-1. Beenenune
Pandas-2. CoennHeHMs ¥ IPYNIAPOBKH
3 Busyanuszamnus Busyanuszanus-1. ba3osasd Busyanuszanus
Busyanuzamus-2. Jlam6opast
4 IIpuknanHple MHCTPYMEHTHI ManmnuHr 1 1sM0a-BbIpaXKESHUS

aHaJIn3a JaHHBIX

KoroptHslii ananus
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bubmunorexka NumPy

NumPy-1. Beenenne
NumpPy-2. Cssi3b ¢ Pandas

MammaHOE 00y4eHne 1
Bonpime nanuelie

MammaHOe 00y4eHre 1 KOPOOOYHBIE PEIIeHHS
O0paboTka OONBIINX JaHHBIX

MHTennexTyanbHbIN aHAIN3
nanHbix (Data mining)

API-1. Ocuosesl data mining
API-2. Maiiraitaer
Pexan v moArotoBka HHPPaCTPyKTYphI IS IPOSKTA
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5. YueOHO-MeTOaHYECKOE O0ecIeYeHue

VYHuBepcUTET  pacnojaraeT IOJHBIM  HA0OpPOM  JIMIEH3HMOHHOTO M CBOOOJHO
pacrpoCTpaHseMOro MPOrPpaMMHOTO OOECIEYeHHs, BKJIIOYAas MPOAYKTHl OTEYECTBEHHOTO
IIPOU3BOACTBA.

Kaxnaplii cTyneHT B TeyeHHME BCero mnepuoja OOy4YeHHs IOJy4aeT WHIAMBHYaTbHbIH
HEOTPAHUYEHHBIM  JOCTYN K  DJICKTPOHHO-OMONMOTEYHON CcHCTEeME M 3JICKTPOHHOM
MH()OPMAIIMOHHO-00pa30BaTENFHON Cpelie YHHBEPCUTETa. OJTH CHUCTEMBl IPEIOCTABISIOT
BO3MOXKHOCTH JIOCTYIIA K pecypcaM U3 000l TOYKH, TAE eCTh NOAKIIOYeHNE K ceTn MHTepHer,
KaK Ha TEPPUTOPUU YHUBEPCUTETA, TaK U 3a €T0 IPEICIIaMH.

Crynentam o0ecriedeH yJaJIeHHBIH JOCTYIl K COBPEMEHHBIM MPO(pEeCcCHOHATBHBIM 0azaM
JAHHBIX ¥ UH()OPMAIIOHHBIM CIIPABOYHBIM CHCTEMaM.

Ocnognas numepamypa:

1. Tlnac, /. B. Python st croskHBIX 3a/a4: HayKa O JTaHHBIX U MAIIMHHOE OOYYCHHE :
npaktudeckoe pykoBojacto / Jk. B. [Tnac. - Cankr-IlerepOypr : [Tutep, 2021. - 576 c. - (Cepus
«becrcemneper O’Reilly»). - ISBN 978-5-4461-0914-2. - Tekcr : snekrponnsid. - URL:
https://znanium.ru/catalog/product/1739601.

2. buznu, [I. Python. McuepnbiBaromiee pyKkoBOJICTBO : MpPaKTUYECKOEe PYKOBOACTBO / JI.
buznu. - Cankr-IletepOypr : [Tutep, 2023. - 368 c. - (11 npodeccuonanon). - ISBN 978-5-4461-
1956-1. - Tekcr : anextponnsbIit. - URL: https://znanium.com/catalog/product/2123386.

Jononnumenvnuas numepamypa:

1. Hucuan, H. Python — 3t0 npocto. [lomaroBoe pykoBoicTBO 10 IPOrpaMMHUPOBAHUIO U
aHaJ M3y JaHHBIX : mpakThudeckoe pykoBoacTBO / H. Hucuan. - Cankrt-IlerepOypr : BXB-
[TerepOypr, 2022. - 416 c. - ISBN 978-5-9775-6849-4. - Tekct : smextponHsii. - URL:
https://znanium.ru/catalog/product/2139457.

6. MartepuajbHO-TeXHHMYeCKOe o0ecreyeHne

VYHUBEpCUTET pacmojaraeT MaTepHallbHO-TEXHUYECKOH 0a30if, COOTBETCTBYOLICH
JIeMCTBYIOIMM MTPOTUBOIIOKAPHBIM MPaBUJIaM U HOPMaM U 00ecleuBaroleil MpoBeieHHe BCeX
BUJIOB JIMCUMIUIMHAPHOW W MEXIUCUUIUIMHAPHON TIOATOTOBKH, MPAKTHYECKOW U Hay4yHO-
MCCJIEI0BATENECKOM paboT 00yUaIoOMUXCsl, TPETYCMOTPEHHBIX YIECOHBIM IIJIAHOM.

[Tomemienusi, KOTOpble MPEACTABIAIOT COOON yueOHbIE AyAUTOPUH JIJIsl TPOBECHUS 3aHATUI
JEKIMOHHOTO THWMA, 3aHATHM CEMUHAPCKOro (MPakTUYEeCKOro) THIA, TPYIINOBBIX U
WHJUBUIyaJIbHBIX KOHCYJIbTALUN, TEKYIIETO KOHTPOJISI U MPOMEXYTOYHOM aTTecTalluu, a TakKe
MOMEIIEHUS Il CAMOCTOSATENBHOM paboThl U MOMEIIEHUS Il XpaHEHUS U MPO(UITAKTUIECKOTO
oOciy>xuBaHus yueOHOro obopynoBanus. IlomeneHns: yKOMIUIEKTOBAHbI CIIEUATN3UPOBAHHON
MeOenbl0 U TEXHUYECKHMHU CpEICTBAMH OOyUeHUs, CIy>KAIlMMU Ul MpPEeACTaBICHUs y4eOHOM
uH(popMaluu 60JIbIION ayIUTOPUH.

N3yuenne AucumInHbl (MOIYIs) 00eCTIeYMBaeTCs B YICOHBIX ayTUTOPUSIX, OCHAIIICHHBIX

— CTOJIaMU U CTYJIbSIMH;

— KOMITBIOTEPHOU TEXHUKOM;

— MEXaHUYECKUMU KaJIbKYJISTOPAMU;
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— CHeUaIn3UpOBaHHBIM 000pyA0BaHUEM, BKIIOYAs IEMOHCTPAIMOHHOE 000PYI0BaHHE.

[TomereHus U1 CaMOCTOATEIBHOM pabOTHI 00YJAIOIIMXCS, B TOM YHCIIE IPUCIIOCOOICHHbBIE
JUISL MCTIONIb30BaHMs MHBAJIMIAMH M JIMLIAMU C OTPAaHUYEHHBIMU BO3MOXHOCTSMH 3J0POBBS,
OCHAIIIEHbl KOMIBIOTEPHONH TEXHUKOW C BO3MOYKHOCTBIO MOJKIIOYEHHS K ceTu «VHTepHeT» u
o0ecrieyeHHeM  JIOCTyNa B OJEKTPOHHYIO  MH(POPMALMOHHO-OOpPA30BATEIBHYIO  CPEdy
YHusepcurera.

OOyuaromumcsi MpeaocTaBiIsieTcss JOCTyn (B TOM 4YHCIE YAAJCHHBIM) K pecypcam
WH(OPMAIIMOHHO-TEIIECKOMMYHHKAITMOHHON ceTH «HTEepHET», NMEeKTPOHHBIM pecypcaM (B TOM
YyHClie AJNEKTPOHHBIM OHOTMOTEYHBIM CHUCTEMaM, COBPEMEHHBIM Mpo(decCHOHAIbHBIM 0a3zaM
JTAHHBIX U UH(OOPMALIMOHHBIM CIIPABOYHBIM CHCTEMAaM):

Ne HaumenoBanue nopraia Ccbuika
(u3nanms, Kypca, 10KyMeHTa)
1. | Hayunas snextponHas 6ubnuoreka elibrary.ru https://elibrary.ru/defaultx.asp
oubmoreka
2. | baza mansbix as I T-crienuanucTon https://habr.com
3. | basa mannbix ScienceDirect https://www.sciencedirect.com
4. | OdunuansHbli calT MUHUCTEPCTBA HAYKU H https://minobrnauki.gov.ru/

BEICIIIEro oOpasoBanus Poccuiickoit @enepariim

5. | ®enepanbusiii mopran «Poccuiickoe oopazoBanue” | https://www.edu.ru/
6. | Mudopmanmonnas cucrema "Exannoe okHo nocrymna | http://window.edu.ru/
K 00pa3oBaTensHBIM pecypcam”

7. | Enunas xosnekuus nudpoBsix odpaszoBatenbhbix | http://school-collection.edu.ru/
pecypcoB
8. | ®enepanbHblii IEHTP HHOOPMAITHOHHO - http://fcior.edu.ru/
00pa3oBaTesbHBIX PECYPCOB

[lepeueHr MH(OPMALIMOHHBIX TEXHOJOTHM, MCHOIB3YEMBIX IPH  OCYIIECTBICHUU
00pa3zoBaTeNbHOrO MpoIiecca 1Mo AUCIUTIINHE (MOIYJI0), B TOM YUCIIE KOMIUIEKT JTUIIEH3MOHHOTO
MpPOrpaMMHOTO  OOecleyeHus, COBPEMEHHble mpodeccuoHanbHble 0a3bl  JaHHBIX U
MH(OPMAIIMOHHBIE CIIPABOYHBIE CHUCTEMBI:

HaumenoBanmne 110 IIpoussoacreo JInuen3noHHoe / cB00OIHO
pacnpocTpansiemMoe

OnepanyoHHbIe CHCTEMBbI:
Microsoft Imagine (Windows Client, | 3apy6exHoe JIMLEH3UOHHOE
Server)
Bpaysepsbr:
SAunexc.bpayzep OTEYECTBEHHOE cBOOOJTHO pacTpoCTpaHsIeMoe
Google Chrome 3apy0exHOe CBOOOJIHO pacrpocTpaHsIeMoe
Od¢ucHble NPUIOKEHUA:
Microsoft Imagine (Visio, OneNote) | zapybexHoe JIMIIEH3HOHHOE
TeXstudio 3apyOexHOoe CBOOOJTHO PACIIPOCTPAHAEMOE
Adobe Acrobat Reader 3apyOexkHOe CBOOOHO pacIpoCTpaHsIeMOe

IIporpamMmmHoe obecnieyeHne VIS IVIAHNPOBAHMUSA M YUeTa BpeMEHM:

Toggle app ‘ 3apyOeKHOe ‘ CBOOOHO PaCIPOCTPAHAECMOE
CucreMbl YIPaBJIEHUS IPOEKTAMM:
Microsoft Imagine (Project) | sapy6esroe | muuensuonnoe
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CucreMbl ynpapjeHusi 6a3aMu JaHHbIX:

Microsoft Imagine (SQL Server) | 3apyOexHoe JULEH3UOHHOE

Cucremsl pe3epBHoro konupoanusi (backup):

Acronis Backup Advanced for 3apy0exHOe JIMIEH3HOHHOE

HyperV

CnpaBo4YHO-NIPaBOBbIE CHCTEMbI:

Koncynprantllmtoc: cipaBo4HO- OTEUYECTBEHHOE JIMLIEH3UOHHOE

MpaBoOBasi CUCTEMa

CpencrBa aHTHBHPYCHOI#i 321U THI:

Kaspersky Endpoint Security ms OTEYECTBEHHOE JIUIEH3HOHHOE

ousneca CranmapTHeIid Russian

Edition

Cpenbl pa3padoTKu:

Visual Studio Code 3apyOexHOe CBOOO/THO PACTIPOCTPAHICMOE
Bash (Unix shell) 3apy0eKHOe CBOOOIHO pacrpocTpaHsIeMoe
Anaconda 3apyOexxHOe CBOOOIHO pacIpocTpaHsIeMoe
Robotic Operating System 3apy0exHOoe CBOOO/THO PACIPOCTPAHSIEMOE
CopelliaSim 3apyOexHOe CBOOO/THO PACIPOCTPAHIEMOE
Google Colaboratory 3apy0eKHOe CBOOOIHO pacrpocTpaHsIeMoe
IMakeTsl NPOrpaMMHBIX CPEICTB H OMOINOTEK:

AutoPsy 3apyOekHOE CBOOOIHO PaCIpPOCTPaHAECMOC
Interactive Disassembler (IDA) 3apy0eKHOe CBOOOJIHO pacrpocTpaHsIeMoe
Cucremsl ynpasJieHusi 0udaunorpadguyeckoii nuHpopmanmeii:

Zotero ‘ 3apyOeKHOE CBOOOIHO PacCIpOCTPaHAEMOE
CepaBuchl U Ci1y:KObI:

Bind 3apyOexxHOe CBOOOIHO pacIpocTpaHsieMoe
Docker 3apyOeKHOE CBOOOIHO PaCIPOCTPaHAECMOE

7. MeToauuyecKHe U OlleHOYHbIE MaTepHuaJibl
MeToanyecKkue YKazaHud AJad 06yqamumxcs1 110 OCBOCHMIO JHCHUIIJINHBI (MO)ly.]'[ﬂ)

B mponecce nzydenus aucuuiuinHbl (Moayis) «Python ans aHanmsa JaHHBIX» B paMKax
TEKYILLEro KOHTPOJIS YCIIEBAEMOCTH MCIIOJB3YIOTCS TaKue BUABI Y4eOHON paboThl, KaK JICKLUH,
CEeMMHapbl, JOMAIIHUE 33/1aHusl, TECThl, a TaKXKe Pa3JIMYHbIE BHUJbI CAMOCTOSTEIHHON pabOTHI
oOydarolmuxcsi MO 3aJlaHuI0  [PENoJaBaTelisd, HalpaBJIEHHbIE Ha pa3BUTHE HABBIKOB
po(hecCHOHANBHOM JIEKCUKH, 3aKpEIUIEHuEe MPAKTUYECKUX MPO(eCcCHOHATBHBIX KOMIIETEHIUH,
MOOUIPEHNE UHULIUATHB.

Jlekyusi — cUCTEMAaTHYeCKO€, IOCIEOBAaTEeIbHOE, MOHOJOTHYECKOE M3JIOKECHHUE
npernojiaBaTesaeM yueOHOro Marepuana, Kak IpaBuiio, TEOPETUYECKOr0 XapaKkTepa.

B mpomecce neknuii peKOMEHIyeTCS BECTH KOHCIIEKT JICKIWA: KPaTKO W CXEMaTHYHO
(UKCUpOBaTh OCHOBHBIE WJEH, BBIBOJBI M OOOOIIEHUS JIEKIMHU; BBIIEIATH Ba)KHbIE MBICIH,
KJIFOYEBBIE CJIOBa W TepMUHBL. HeoOXOIMMO OTMETHUTH BOMPOCHI HJIM MaTepUaNbl, KOTOPBIC
BBI3BIBAIOT 3aTPYIHEHMS, U MOMBITATHCS HAMTU OTBETHI B pEKOMEHJ0BaHHOU nuTepatype. Ecimu
pa3oOpaTbCsi B Marepuane He yHaercs, cieayeT chopMyiIupoBaTh BONPOC W 337aTh €ro
IPEMo/IaBaTesNo0 Ha KOHCYJIBTAI[MH UM BO BPEMsI CEMUHAPCKOTO (MPAaKTUYECKOT0) 3aHSATHS.

Cemunap — 310 (hopma yueOHOH IeATEeTLHOCTH, IPOBOAUMAs B YI€OHOM 3aBEEHUU IO/
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PYKOBOJCTBOM IIpenojaBaTess, I/€ CTYACHTbl aKTUBHO Y4YacTBYIOT B OOCYXAEHUSX,
NPAaKTUYECKUX 3aJaHUAX U IPYTrux (popMax B3aMMOACHCTBHSL.

Jlig ycriemHoW NOArOTOBKH K CEMUHApPY PEKOMEHAYETCS 3apaHee O3HAKOMUTHCA C TEMOHI
3aHATUS M OCHOBHBIMH MaTepHajaMH, YTOObI MMETh BO3MOXHOCTh AKTHBHO YYacTBOBATH B
oOcyxnenun. Taxke MOJE3HO MOATOTOBUTH BOIPOCHI U MJEH A OOCYKAECHUS, YTO IOMOXKET
I1y0’Ke IIOHATh MaTepUal U NMPOJIEMOHCTPUPOBATh 3aUHTEPECOBAHHOCTD.

Homawmnee 3a0anue — HaboOp 3a/1a4 IO TEMAM HEJIENH.

IIpu pabore Haj MAOMAIHMMM 33JaHUSAMHU BAXKHO BHUMATEJIBHO O3HAKOMMTHCS C
TpeOOBaHUSAMHU M CPOKaMH BBIIOTHEHHS. PexomeHayeTcs pa3douBaTh 3afaHusi Ha 3TaIlbl, YTOOBI
n30exarb NEperpy3kd M Jydlle yCBOUTh Marepuas. lcronb3oBaTh pa3iUyHblE HUCTOYHHMKHU
uH(OpPMaLKK, BKIIIOYasl yUeOHUKH U OHJIAWH-PECYpCHl, Ui 0osee Ty00KOro MOHUMAHUS TEMBI.

Tecm — ocobas ¢opma mpoBepku 3HaHHI. [IpoBomuTCS mMOCiie OCBOEHHS OIHOM WU
HECKOJIBKMX TEM M CBHMJETEIBCTBYET O KaYECTBE NOHMMAaHUS OCHOBHBIX IOHATHH M3y4aeMOro
Marepuana. TecToBble 3aaHUsl COCTaBJIEHBbl K KIKOYEBBIM IOHSATUSAM, OCHOBHBIM pa3jieiam,
BaXHBIM TEPMHUHOJIOTMYECKUM KAaTErOPUSAM U3y4aeMOU TUCIUIUINHBI.

J1J1s TOITOTOBKU K T€CTYy HEOOXOIMMO 3HATh TEPMUHOJIOTMYECKUN anmapaT JUCIHUILINHBL,
MIOHUMATh CMBICII HAYYHBIX KaTETOPUI U YMETh UX UCIOJIB30BATh B MPO(ECCHOHAIBHOM JTEKCHKE.
Brnanenue NOHATUIHBIM — anmapaToM, BKIIOYEHHBIM B TECTOBBIE 3a/laHUs, IO3BOJSET
IpenojaBaTeyt0o  ObICTPO  MPOBEPUTh  YpPOBEHb  INOHMMAHUSA  CTYJEHTAaMU  Ba)KHBIX
METO0JIOTUYECKUX KaTerOpHil.

Camocmosmenvnas paboma — paboTa CTyJEHTOB, HAIpPaBICHHAs Ha YIIYOJEHHOE
U3y4eHHE OTICIBHBIX TEM M BOIPOCOB YIeOHOW JUCIUTUIMHBI (MOIYIIS).

B nponecce camocrosTennbHON pabOThI CTYIEHTHI B3aUMOJEHCTBYIOT C PEKOMEHJOBAHHBIMU
MaTepuaiamMy pu MUHUMAJIBHOM y4YacTHM MpenojaBatess. 3a1auu CTyJeHTa BKIOYaoT padoTy
C KOHCIEKTaMH JIeKIui (06paboTka TeKCTa), MIOBTOPHOE U3yUYeHUE YUEOHBIX MaTepUaIOB IJIAHOB
U TE€3MCOB OTBETOB, U3YUYEHHUE JIOMOJHUTEIBHBIX TEM, BBHIIIOJHEHNE YUeOHO-UCCIIeI0BATENbCKUX
3aIaHUM U IpYyToeE.

Cucrema oneHUBaHHA Pe3yJIbTATOB 00y4YeHHS MO0 JMCHHILIMHE (MOLYTI0)

Kpurepun nosy4eHusi ypoBHS M OLCHHBAHUsS C()OPMHUPOBAHHOCTH KOMIICTCHIHI 11O
aucuunmnHe (moayaw) «Python niis anaamnsza 1aHHBIX»

OneHuBaHue ypOBHS Y4YEOHBIX JOCTHKEHHM OOydaroluxcsl MO AUCHUUIUIMHE (MOIYJIIO)
OCYIIIECTBIISIETCS B BUJE TEKYIIEr0 KOHTPOJISl yCIIEBAEMOCTH U IMTPOMEXYTOUYHOM aTTeCTalUH.

IIpome:xyTouHasi arrecTalusi 1O AMCLHUIUIMHE (MOZYJIO) OCYIIECTBISIETCS B (Qopme
9K3ameHa, IpA STOM TPOBOJUTCS OLIEHKA KOMIIETCHIIUH, C(POPMUPOBAHHBIX MO JUCIUTUIMHE.

I[J'I}I OLICHUBAHUWA TCKYHICT'O KOHTPOJISI YCIICBACMOCTU U HpOMCXCYTOqHOﬁ aTrTeCTaluu
HCIIOJIB3YCTCA ILGCSITI/I63.J'IJIBH8.}I KajJa OLICHHBAHUA, KOTOpasd COOTHOCUTCA C Tpa,Z[HLIHOHHOf/'I
MATUOAIIBHOM IIKAJI0M CJICAYIOIUM 06pa30M, €CJIM UHOC HC YKa3aHO B cpmna6yce JUCHUIIIIMHBI.

JecarubannbHas IlarudamibHas OO0mas xapakTepHCTHKA pe3yJbTaTa 00y4eHus! 1o
OlleHKAa OlleHKA AUCHUIINHE (MOTYJIIO0)
10 OT1inyHO CTyaeHT TONHOCTHIO BIIafIe€T 3HAHWUSAMH, H3JIOKCHHBIMU B
9 OTIn4HO pabGoueil mporpamMme, ¥ TIyOOKO OCMBICIISET TUCLUIUINHY
8 OTINYHO (Momyiib). OH CaMOCTOSTENHLHO | JIOTHYECKH TI0CIIEI0BATECIHLHO
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JdecaTudannbuas IlaTudannbHas OO0mas xapakTepUCTHKA pe3yJIbTaTa 00y4eHusl 1o
OLICHKA OLICHKA JUCHMIIMHE (MOXYJIIO)

OTBEYAaEeT Ha BCE BOIIPOCHI, aKIICHTUPYsI BHUMaHUE Ha Haubolee
Ba)KHOM. Ymeer aHAIN3UPOBATH, CpaBHHUBATH,
KJIaccupuIupoBaTb,  0000IIaTh,  KOHKPETH3HPOBaTh  H
CHUCTEMaTH3MPOBaTh  M3YYEHHBI  MaTepuall,  BBLACTSSL
KTI0OYeBblE ~ MOMEHTBI M YCTaHaBiIMBas  MPUYNHHO-
cieqicTBeHHbIe CBA3U. YeTko (GopMynupyeT OTBETHI, YBEPEHHO
UHTEPIPETHPYET  pe3ydbTaThl  aHAJIM30B W JAPYIHX
WCCIICIOBAaHNH, a TaKkKe pelaeT cloxkHble 3agauu. CTyneHT
XOPOILIO 3HAKOM C METOJaMH HCCIEOBaHMs, HEOOXOIUMBIMHU
JUIL  TIPaKTHYECKOW JIESTENFHOCTH, W yMEeT CBSA3BIBAThH
TEOPETUYECKHUE  acleKThl  AMCUUIUIMHBI  (MOOYJIsI) €
NPaKTHIECKUMH 3a/[a9aMH.

7 Xoporro CryneHT oOmamaeT 3HaAHWAMHU MpeIMeTa MOYTH B IMOIHOM

6 Xopormo o0beme paboueil mporpaMMbl U CaMOCTOSITENNBHO, JIOTHYECKH
HIOCJIEI0BATENIbHO U BCECTOPOHHE OTBEYAET HA BCE BONPOCHI,
aKICHTHPYS BHUMaHUE Ha HanOoJee 3HaYMMBIX MOMeHTax. OH
yMEeT aHaJIM3UPOBaTh, CPaBHUBATh, KIACCU(PHIIMPOBATD,
0000maTh, KOHKPETH3MPOBaTh H  CHCTEMaTH3UPOBATH
H3y‘1€HHI:II>i Marcpuall, BbBIACIAA €TI0 KIIIOYCBBIC ACIICKTHI U
yCTaHaBJIMBas MNPUINHHO-CJICACTBCHHEBIC CBA3H.
®opmynupyeT CBOM OTBETHI, YBEPEHHO HHTEPIPETUPYET
pe3yibTaThl aHaJM30B M JPYTHX HWCCICIOBaHUH, a TaKkKe
pelIaeT CIIOXKHbIE CHTyallMoHHBIe 3amauyd. CTyIEHT XOpOIIOo
3HAKOM C MCTOJaMH HCCJIICOAOBAaHMU, HCO6XOI{I/IMI)IMI/I JJIsA
HpaKTPI‘IeCKOfI JCATCIIBPHOCTH, u yYMEET CBA3bIBATH
TEOPETHYECKUE aCIEKThl TpeaMeTa ¢ IPaKTHYECKUMHU

3a7a4aMu.
5 VY noenetBoputenbHo| CTyaeHT oOnamaeT 0a30BBIMUA 3HAHUSIMH 110 JIUCIUIUIMHE
4 V 0BIIeTBOpHTEIBHO| (MOYJIIO), HO HCTIBITHIBAET TPYJAHOCTH MIPU CAMOCTOATENBHBIX

OTBETax M MCIIOJIb3YeT HETOuHbIe (GopmynupoBku. B xome
OTBETOB OH JIONYCKAeT OIIMOKH, KaCaloIUecs] CyTH BOIIPOCOB.
CTyneHT crocoOeH pemraTh TOJIBKO caMble TIPOCThIE 3a7auu U
BIAJCET  JUIIF  MHHUMAIbHBIM  HAaOOpOM  METOJOB

HACCIENOBAHUS.
He cnan CryneHT He OBIajen 00s13aTeTbHBIM MUHUMYMOM 3HaHUH TI0
He cnan MpEeIMETY U HE MOXET OTBETUTh HA BOIPOCHI, JAXKE €CIU

1 He cian MpEenoaBaTeb  3aJaeT  JIONMOJHUTEIBHBIC  HABOIISIINC

BOIIPOCHIL.

Jucnunuza (Mmonyne) «Python as ananm3a 1aHHBIX» OLIEHUBAETCS CIEAYIOIIUM 00pa3oM:

AKTHBHOCTH Bec | KoanuecTBo Onucanue
Homamnnue 3aganus | 50% 8 HaGop 3ama4 o remMam Hezenu
TecThl 30% 12 ®opma MpoBEepKH 3HAHUH CTY/IEHTOB Yepe3 OTBETHI Ha
BOTPOCHI C BHIOOPOM U3 HECKOJIBKHUX BAPUAHTOB OTBETOB
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AKTHBHOCTH Bec | KoanuecTBO Onucanmne

DK3aMeH 20% 1 ITucbMeHHast WM yCTHasE paboTa HaJl 3a1aHUCM,

HaIllpaBJICHHBIM Ha MPOBCPKY IMOJTYUCHHBIX 3HAHUM U

HABBIKOB I10 TUCIUILTHHE (MOJIYITIO)

®opmy.ia pacuyéTa HTOrOBOI OLEHKH 10 THCHHUILIHHE (Moay.a10) «Python mis ananmusa

nanubix»: «0,5 X cpennee 3a gomamnue 3amaanus + 0,3 X cpeanee 3a TecThl + 0,2 X 3K3aMeH.

Texymmii KOHTPOJIb ycIIeBAeMOCTH 00y4aKOIIUXCS M0 JMCHUILIHHE (MOAYJII0)

HpI/IMeprIe JAOMAIIHHUE 3a1aHUA

JNomamHee 3aganue 1. O0padoTka 1annbix B Pandas
3arpy3ute garacet (Hampumep, sales_data.CcSv — npoaaku HHTepHET-Mara3uHa).
Beinosaure:
o IIpoBepky Ha MpOMyIICHHbIE 3HAYEHUS U UX 00pabOTKY
o  DunbTpanuio: BEIOPATh JaHHBIE 32 MOCIETHUIN KBApPTal
e I'pynnupoBky: o ToBapaM U peruoHaM (CyMMa Ipoa, CpEIHHUI YeK)
e Arperamnuio: KOJIMYE€CTBO 3aKa30B, 00IIasi BRIPyUKa
BeinosiauTe coeauHeHue:
o Ilpucoenunure Ttabmuny c wuHpOpMamueir o KiameHTax (CUStOMErs.Csv) mo
customer_id
e OcraBbTe TONBKO aKTUBHBIX KIMEHTOB (cTaryc = "active")
Coxpanute pe3ynbTaT B HOBbIN (aiin processed_sales.csv.
Hanuiumre kpaTkuil BBIBOJI: KAKUE TOBAPBI U PETMOHBI TTOKA3aJIN JIYUIINE pPe3yIbTaThl?

JomamHee 3axanue 2. Busyaausauus ¥ KOropTHbIN aHAJIN3
Ha ocnoBe oOpaboranubix nanubix u3 J131:

e TlocTpoiiTe nuHeiHbIN rpaduK TUHAMUKU BBIPYUYKH IO THAM

o IloctponiTe rucTOorpamMmy pacnpeneseHns CyMMBI 3aKa30B

o IlocTpoiiTe TEMIOBYIO KapTy NPOJaXK MO THSAM HEAEIU U yacam
Co3znraiiTe KOrOpTHBIM aHAIN3:

o Pas0eiiTe KIMEHTOB 10 MECSIy IEPBOM MOKYIKU

e Paccuwuraiite retention Ha 1, 7, 30 guu

e Busyanuzupyiite pe3yabTaT B BUA€ TaOIUIBI (TEIIOBas KapTa)
Hcnonb3yiite matplotlib u seaborn.
(Jdononuutensro) IlompoOyiiTe Bocco3math onxHy U3 Busyanmsanuii B plotly
(MHTepaKTUBHBIN rpaduk).
Odopmure Bcé B Jupyter Notebook ¢ 3aroinoBkamu v MosICHEHHSIMH.

Jomammnee 3axanne 3. API, 6osabmue nannbie 1 ML-pemenus
[MoaxmrounTech k myonuynomy API:

e (CpenaiiTe 3ampoc ¢ MOMOIIbIO requests

e IIpeobpasyiite JSON B pandas.DataFrame

e OcraBbTe 5 caMbIX JOPOTUX AaKTHBOB

2. Cumynupyiite 60bmioi gatacet (1 MIH CTPOK) ¢ MOMOIIBIO NUMPY 1 pandas:
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e MHcnomas3yiite Dask wiu Vaex mis arperamuu (cpeanee, cymma)
e CpaBHHTE BpeMs BbINOJHEHHsI ¢ 00bIYHBIM pandas (Ha Beioopke 10k)
3. IIpumenuTe KOpOOOUHOE pelICHHE:
o [Iporro3upoBaHue BpeMEHHOT'O psijia LIeH Ha OMTKOMH C moMombpio Prophet
o Tlocrpoiite rpaduk nporHosa Ha 7 aHEH BHepen
4. Hactpoiite Tenerpam-6ota (aepe3 python-telegram-bot):
e OtnpaBbTe COOOIICHUE C TEKYIIEH cpeaHei rieHou n3 AP
5. Coxpanute koa B GitHub, nmpunuinure ccpuiky.

IIpumepHbIe 3a1aHUA JIA TeCTa

Tect 1. Pandas u 00padoTka 1aHHBIX
1. Kaxoif Meron ucnonb3dyercs Uid yAaJeHHs CTPOK C MPOMYIIEHHBIMU 3HAYECHUSMU?
a) fillna()
b) dropna()
c) replace()
d) isnull()
IIpaBuabHbIH 0TBET: b
2. Kaxk o0veaunuts aBa DataFrame mo oGmiemy ctonoiy?
a) concat()
b) merge()
¢) append()
d) join()
IpaBuabHbIii oTBeT: b
3. Uro memaer meton groupby()?
a) CopTupyeT CTpoKH
b) O0benuHAET CTPOKHU MO 3HAYEHUIO U IIPUMEHSIET arperauio
¢) Ynanser nyonukarsl
d) MeHsieT TUI TaHHBIX
IIpaBuabHbIH 0TBET: b
4. Kax BeiOpats cronberr price u3 DataFrame df?
a) df.select("price™)
b) df.column["price"]
c) df["price"]
d) df.get_column("price")
IIpaBuiabHBIH O0TBET: C
5. Kak nocmotpets nepssbie 5 ctpok DataFrame?
a) df.head()
b) df first(5)
c) df.preview()
d) df.show()

IIpaBuibHBIH OTBET: A

Tecr 2. Busyaauszanusi 1 NumPy
1. Kakas 6ubnuoreka HCIIOJIB3YETCS TUISL IIOCTPOEHHUS rucrorpamm?
a) numpy
b) requests
c¢) matplotlib
d) os
IIpaBu/IbHBIN OTBET: ¢
2. Kak co3nate maccuB u3 10 Hyneit ¢ nomomsio NumPy?
a) np.zeros(10)
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b) np.array(10)
¢) np.ones(10)
d) np.empty(10)
IIpaBu/IbLHBIN OTBET: a
3. Kakoit meTon seaborn CTpOUT TEIJIOBYIO KapTy?
a) sns.lineplot()
b) sns.scatterplot()
¢) sns.heatmap()
d) sns.barplot()
IIpaBu/IbLHBIN OTBET: ¢
4. Yro gemaet np.mean()?
a) HaxonuT MakcumasbHOE 3HaUE€HHE
b) Cuuraet cpennee apudMeTHIECKOE
¢) Cuuraer 1ucnepcuo
d) Coprupyer MaccuB
IIpaBuabHbIH 0TBET: b
5. Kak caenats rpaduk HHTEPAKTUBHBIM?
a) matplotlib
b) seaborn
c) plotly
d) pandas

IIpaBuibHBIH O0TBET: C

Tect 3. AP, 60abmme 1anuabie, ML
1. Kakas 6ubnunoreka ucnonssyetcs s HTTP-3anpocos?
a) json
b) pandas
C) requests
d) numpy
IIpaBuibHBIH OTBET: C
2. Yro Takoe KOropTHBIN aHaIn3?
a) AHaJIM3 BPEMEHHBIX PSI0B
b) ['pynnupoBka monp30BaTeneii Mo 1aTe MepBOro ASUCTBUS U OIIEHKA UX YAepKaHUS
¢) [Iporno3upoBanue 11eH
d) Busyanu3zauus pacnpenencHusl
IIpaBuabHbIH 0TBET: b
3. Kakas 6ubnuoreka moaxoaut Ay 00paboTku 60JbIIKX AaHHBIX B Python?
a) Dask
b) os
¢) math
d) random
IIpaBuiabHBIH OTBET: A
4. Kakas MO/IeTb UCTIONB3YeTCs ISl IPOTHO3UPOBAHUSI BPEMEHHBIX PSAIOB?
a) KMeans
b) Prophet
c) LinearRegression
d) RandomForest
IpaBuabHbIii oTBeT: b
5. Uro penaet nsamOaa-GyHKIIHSA?
a) Co3maét ki
b) OmnpenensieT aHOHUMHYIO (PYHKIIMIO B OJTHY CTPOKY
¢) Ummnoptupyer 6ubaroTexy
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d) Coxpansier aiin
IIpaBuabHbIH 0TBET: b

3amanus 1J151 NPOMEKYTOYHOM aTTeCTANMM 10 JUCHHUILIMHE (MOIYJII0)

Ne 3amanme OtBer Komnerennmus
n/n
1. Kakoii MmeTox pandas yaanser npomyiieHHbIe dropna() [1K-3
3HA4YEHUs?
2. Kak 00beuHUTE TaOIUIIBI IO KITHOUY? merge() IK-3
3. Yro nenaet groupby()? I'pynnupyer nannsie 11 [1K-3
arperamyn
4. Kak mocmotpets nepssie ctpoku DataFrame? head() I1K-3
5. Kaxk Bb1Opath cronbery B pandas? df]"na3Banme" ] IK-3
6. Kak moctpouts ructorpammy? plt.hist() wru OIIK-1
sns.histplot()
7. Kak co3aath MaccuB u3 eauHuI? np.ones() OIIK-1
8. Kakas OubmmoTreka CTpOUT TEIUIOBYIO KapTy? seaborn OIlK-1
9. Kak caenates rpaduk MHTEPaKTUBHBIM? plotly OIIK-1
10. Uro gemaet np.mean()? Cuuraet cpennee OIIK-1
3HaUCHHE
11. Uro Takoe KOropTHBINA aHAIN3? I'pynnuposka [K-1
II0JIb30BATEIIEH 110 AaTe U
OLICHKA YAep)KaHUS
12. Kaxk noxkmountbes kK API? requests.get() IK-1
13. Yro nenaer MO aa-pyHKums? Onpenensier KOpOTKYIO IK-1
AHOHUMHYIO (DYHKIIMIO
14. Kakas 6ubnuoTeka uist IpOrHO3UPOBaHHS Prophet [1K-1
BPEMEHHBIX Psi10B?
15. Kak ob6pabatsiBath Oonbine anabie B Python? Dask, Vaex, PySpark IK-1
16. Kak coxpanuts DataFrame B CSV? df.to_csv() YK-6
17. Kak npoBepuTh THII JaHHBIX cTOIOHA? df.dtypes YK-6
18. Kak HactpouTs Teserpam-60Ta As1s pacchbuiku? Yepes python-telegram- YK-6

bot u requests
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19. I'ne xpaHuTh KO M JaHHBIC?

B GitHub, c .gitignore
JUTSL YyBCTBUTEIIBHBIX
(haiimoB

YK-6

20. Kak odopmuts Jupyter Notebook?

C markdown-sueiikamu,
3aroJIoOBKamu,
MTOSICHEHUAMU

VK-6
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