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1. Kparkasi XapakTepuCcTHKA TUCHUINIMHBI (MOIYJIs)

PaGouas nmporpamma nucuuruinHbl (Moxyiisi) «Python nis aHanmM3a JaHHBIX) COCTaBIICHA B
COOTBETCTBUHU ¢ (helepaibHbIM TOCYJAPCTBEHHBIM O0pa30BaTEIbHBIM CTAHJIAPTOM BBICIIETO
oOpa3oBaHus — MaructpaTtypa no Hanpasienuto 02.04.01 MaTemaTnka 1 KOMIIBIOTEPHBIC HAYKH,
npodwmis [Ipuknannoe MammuHOE 00ydeHHE, YTBEPKACHHBIN MPUKa30M MHUHUCTEPCTBA HAYKH U
BhIcIIero oOpaszoBanms Poccuiickoit @eneparnuu Ne 810 ot 23.08.2017 rona.

Uzyuenne pgucuumiuuel (Monynsi) «Python nns  aHanmmsa  JaHHBIX» — TO3BOJISET
chopMUpOBaTh MPAKTUYECKUE HABBIKM pabOThI C JAHHBIMU C HCIIOJIb30BaHHEM si3bika Python,
BKJItOUasi 00paboTKy, aHAIN3, BU3yaTU3allMI0 U aBTOMATHU3AIIHIO.

MecTo AMCHUIINHBI (MOYJIS) B CTPYKTYpe 00pa30oBaTe/ibHON MPorpaMmbl

Hacrosimas nuciumninuHa (MOAyIb) BKIIOUEHA B Y4€OHBIH IJ1aH 1O IMPOTrpaMMe MO OTOBKH
maructpatypsl o HampaieHuro 02.04.01 MaremaTnka W KOMIBIOTEPHBIE HayKH, Mpoduib
[IpuKiIagHOe MaIIMHHOE 00yYeHne U OTHOCUTCS K (PaKyJIbTaTUBHBIM JUCIUILIHHAM.

Jucnunnuza (MOAY/b) JOCTYIHA K u3y4deHuto Ha 1 kypce B 1 cemectpe.

Heab wu3ydyeHust AUCHMILIMHBI  (MOAYJA):  IOATOTOBUTH  OOYYarOLIMXCA K
CaMOCTOSITENIbHOW paboTe C JaHHBIMH C HCIIOJIb30BaHMEM si3bika Python, Bkitouass HaBBIKK
OYHUCTKH, TpaHC(hOpMAlLUHY, aHaJIM3a U BU3YyaJM3allui JIaHHBIX, a Takke noakmoueHus k APl u
0a3aM JaHHBIX, HACTPOMKM aBTOMATHM3AallMM ¥ TPHUMEHEHHUS TOTOBBIX pEIICHUH IS
IPOTHO3UPOBAHUS U AHATUTUKH.

3agaun u3y4yeHHus AUCUUILIHHBI (MOAYJIs):

— OCBOHWTH OCHOBHBIE OOBEKTHI W MeTonbl OuOmmorexku pandas it pabOTHl C
narappeiiMaMu: 3arpyska, (QuiIbTpanusi, TpyNIUPOBKa, arperauusi, oO0beAUHEHHE
JTAHHBIX;

— W3YYUTHh BO3MOKHOCTH OMONMOTEKH numpy Uit paboOTBl C MHOTOMEPHBIMH
MacCHUBaM{ ¥ MAaTEMaTHIECKUMH OTIEPALTUSIMU;

— HAy4uThCs UCHOJIb30BaTh OnbMMoTeku matplotlib, seaborn u plotly mis noctpoenus
Pa3IUYHBIX THUIIOB BU3yaldM3alUil: JUHEHHbIE TpaduKH, MMCTOrpaMMBbI, TEIUIOBbIE
KapThl, HTHTEPAKTUBHBIE TAIIOOPIHI;

— T03HAaKOMMTHCS C MHCTPYMEHTaMH il padoThI ¢ 0OJIBIIMMU JaHHBIMU B Python;

— OCBOHUTbH METOJIBI MOJKIIOYCHUS K BHEITHUM HcTodHuKaMm: API, SQL-0a3b1 maHHBIX,
(aiisoBbIe XpaHUIIUILA,;

B pe3yabTare 0cBOCHUS IUCHUILUIMHBI (MOYJIs1) 00y4YAKOLIMIACS TOJI5KEH:

3HaAmMb:

— 00BeKThI U MeTobI pandas /11t paboThI ¢ AaTadpeiimamu;

— 00BEKTHI U METOBI NUMPY /7151 pabOThl C MHOTOMEPHBIMH MacCUBaMHU;

— 00BexThl 1 MeTozb! matplotlib, seaborn u plotly 1 Busyanuzaruu;

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

— OCHOBHbIE MeTOBI 1 OMOIHoTeKH JUIst paboThl ¢ APl n 0a3aMu 1aHHBIX;

— 0a30BBIe METOABI aHajHW3a JAHHBIX: KOTOPTHBIM aHAJM3, MPOTHO3WPOBAHUE
BPEMEHHBIX PS/IOB.

ymembp:

— o00pabarsiBaTh JaHHbIE B pandas 1 numpy;

— o0pabatsiBaTh O0JbIINE JaHHbBIE Yepe3 Oubinoreku python;

— CTpOUTH pa3IuyHble BUABI rpaduKoB ¢ momolslo 6ubnuorek matplotlib, seaborn u
plotly;

— TNPUMEHATh KOpOOOYHBIE peIIeHHs U pEIleHHs 3a/ad MaIlliHHOTO OOY4YEeHUS U
BPEMEHHBIX PSJIOB;
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— noakmouatbes K APl u 6a3am gaHHBIX, a Takke padorats ¢ Git;
— HAacTpauBaTh aBTOMATUYECKYIO PACChUIKY METPUK Yepe3 Tejerpam-00Ta;
— HCIOJIL30BaTh OCHOBHBIE CPENICTBA pa3paboTKH: jupyter notebook, jupyterhub, Google
Colab.
enademp:
— MPaKTUKOW pelIeHrs IPUKIIAJIHbIX 33/1a4 C UCI0JIb30BaHHeM python;
— crocobaMu aHaJTM3UPOBaTh JaHHbIE C HCIOJIb30BaHUEM python;
— HaBbIKaMH MO/ATOTaBINBATh U 00padaThIBaTh TaHHBIE C TOMOILIBIO python;
— HAaBBIKOM BBIOMpATh KOPPEKTHBIN THI BU3yaJH3allMM M CTPOUTH BU3YaJIM3alMU B

python;

— HAaBbIKOM HacCTpauBaTh IMOAKIIOYCHNA K BHCIIHUM HCTOYHHUKAM.
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2. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUs
Komnerenmun, Qopmupyembie B pe3yiabTaTe OCBOCHHS JUCHUIUIMHBI (MOIYJs) TIpU
MPOBEJICHUH YUCOHBIX 3aHATHI B (hOpME KOHTAKTHOW pabOTHI 00YJAFOIIUXCS C TIEAArOTHICCKUMU
paboTHUKaMu YHUBEpCUTETa U B (popMe CaMOCTOSTENEHONU PabOThI 00yUarOIIUXCA:

Komnerenuusi | Copep:kanue KoMneTeHIUH HNuankartop Ilepeyens mIaHUPYEMbIX
KOMTIETeHIINH Pe3yJbTaToOB 00y4eHHsI 1o
AUCUUIINHE (MOIYJIIO0)
YK-6. Crioco0eH omnpeaeaTs u YK-6.1. 3HaeT OCHOBHBIE METOJIbI
pean30BbIBATH IPHOPUTETHI CaMOOIICHKH 1 aHaJH3a CBOeH
COOCTBEHHOH JIESITETTLHOCTH H JESITETbHOCTH, a TaKXKe
CIOCO0bI e MPHHIUITE YIIPABICHHS
COBEpIIECHCTBOBAHUS Ha OCHOBE BpPEMEHEM U TIeTICTIONIaraHus
CaMOOLICHKHU 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

VK-6.3. NwmeeT mpakTUdecKuii OTbIT
NPUMEHEHUS] METOJI0B
CaMOOILICHKH B CBOEH
npoeccnoHambHON
JeSITeIbHOCTH, BKITIOYAst
y4JacTHe B TPEHHHTaX,
CeMHHapaXx U MPOeKTax,
HalpaBJICHHBIX Ha Pa3BUTHE
TUYHOU 3 (HEKTUBHOCTH U
npoheccnoHaIbHOrO pocTa

OIIK-2. Croco0eH co3maBaTh U OIIK-2.1. 3HAeT OCHOBHEIE
HCCIIEIOBAThL HOBBIE MaTeMaTHYECKUE MOIEIH U
MaTeMaTHYECKHUE MOJIEIH B METO/IbI, UCTIOJIb3YEMbIC B
€CTECTBCHHBIX HAYKax, €CTECTBCHHBIX HAayKax, BKIFOYas
COBEPIIICHCTBOBATh U CTaTUCTUYECKOE
pa3palaThiBaTh KOHIICIIINHY, MOJICJIMPOBAHUE,
TEOPHUH U METOJIBI nuddepeHInaTbHbIC YPABHEHUS

1 YUCJICHHBIE METOMBI, a TAKKe
COBPEMEHHBIE MOAXO0BI K
HCCIIEIOBAHUIO U aHAIIU3Y
JTAaHHBIX

OIIK-2.2. VYMeer pazpabarbiBaTh 1
a/IalITUPOBATh MaTEMAaTUUECKHUE
MOJIEJIN JAJIsI peLIeHHUs
KOHKpPETHBIX po0eM B
€CTECTBEHHBIX HAYKax,

MOPOBOJAUTH UX AHAJIN3 U
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BepU(DHKAITHIO, a TAKKE
WHTEPIIPETUPOBATH MOTYYCHHBIS
pE3yIbTATHI B KOHTEKCTE
HayYHBIX HCCIICTOBAHUIMA

OIIK-2.3.

HMmeeT npakTUUECKUNA OIBIT
CO3/IaHUS U HCCIEIOBAHMS
MaTeMaTHUYECKUX MOJIETIeH B
pamMKax Hay9HBIX TPOEKTOB WIIH
HCCIIEJOBAHNM, BKITFOUAS
y4acTHUEC B ITyOTUKAIUAX,
KOH(EPESHIMSIX UITH
KOJU1a00paIusx, e ObUIH
pa3paboTaHbI ¥ aIPOOHPOBAHEI
HOBBIE KOHIICTIIIUN ¥ METOTBI

[K-3.

Crioco0eH pemiath 3a1a4u
npohecCHOHATBHOMN
JIeSITeIIbHOCTH, HOPMYITHPOBATH
pe3ynbTar, yBUIAETh CIEACTBUS
MOJTYYEHHOTO pe3ynbTara

[K-3.1.

3HaeT OCHOBHBIC MPHHIIMITBI H
METOJIBI PEIICHNUS 3aa4
npoeccnoHambHON
JIEITENBHOCTH, a TAKXKE CIIOCOOBI
(hopmynupoBaHUs U
HPEICTABJICHHS PE3yIbTaTOB,
BKJIFOYast aHAJIN3 TIOCIEICTBUI 1
UX 3HAYUMOCTH B KOHTEKCTE
HPOEKTa

[K-3.2.

YMeeT NpuMeHsITh
MaTeMaTU4eCKHe 1
KOMITbIOTEPHBIE METOIBI JJISI
peLIeHUsT KOHKPETHBIX 3a]1a4,
(hopMyJIMpOBaThH YETKHE U
000CHOBaHHBIE PE3YIIBTATHL, a
TaK)Ke aHaJIU3UPOBaTh UX
IIOCJIEACTBUS JUIA JaJbHENUIITNX
JNEUCTBUU U peLIeHUuH

[K-3.3.

HMeeTt npakTHUECKHU OIIBIT B
pelIeHUU IPOQPEeCCUOHATIBHBIX
3a/1a4, BKIIIOYasl y4yacTue B
NPOEKTAaX, TJIe ObLIH MOTYYCHBI
pe3yabTaThl U
IIPOAHAIIM3UPOBAHBI X
CJIEICTBUSI, YTO CITOCOOCTBOBAIIO
MIPUHSTHAIO 000CHOBaHHBIX
pelieHui
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3. TemaTu4yeckuii mjian

Ne TpynoemkocTh, akageMH4YeCKUe Yachl
n/m Ounas ¢hopma
HaumenoBanue TKY
AynuTopHasi pabora .
pasiea AHCIHILTHHb! Jexuun CeMuHapsbl CamocrosnTe (rexymuii
(M()Ilyj[ﬂ) KOHTPOJIb
(mpaktnyec | Konrpoun JbHAs yemesaemocTi)
KHe padoTa
3aHSATHA)
1 OnbopauHT 1 3 19 Jomamraue
3a/IaHus
Tect
2 O0paboTKa JaHHKIX B 2 4 20 Homaraue
Pandas 3a1aHus
Tect
3 Buszyanuzarnus 2 4 20 Homaraue
3aJIaHus
Tect
4 [puxnanusie 2 4 20 Jomamraue
WHCTPYMEHTHI aHaJ3a 3aJIaHus
JTaHHBIX Tect
5 bubnmorexa NumPy 2 4 2 Jomamrane
3aJIaHus
Tect
6 MammaHOE 00ydeHue u 3 4 21 Jomamrane
Bonpime nanubie 3aJIaHus
Tect
7 WuTennexTyanbHbINH 4 5 22 Jomamrane
ananu3 maHabix (Data 3a]aHUSA
mining) Tecr
IK3amen 4
Hmozo: 16 28 4 142
Obvem oucyuniunsl (Mooyis) 190
(6 ak. u.)
Oovem Oucyunaunvl (M0o0ys) 5
(6 3au. eo.)

4. CopepxxaHue ITMCUUILTHHBI (MOTYJIs)

Nen/m HaumeHnoBaHue pa3zjieJia ConepxxaHue TUCHUNIMHBI (MOIYJIs) O TEMaM
JAMCHMIJIMHBI (MO1YJIs1)
1 Onbopaunr Onbopaunr
2 O06paboTka ganHbIX B Pandas Pandas-1. Beenenwne
Pandas-2. CoennHeHMs ¥ IPYIIAPOBKH
3 Busyanuszamnus Busyanuszauus-1. ba3osasd Busyanuszanus
Busyanuzanus-2. Jlamoop sl
4 [IpuknaaHble HHCTPYMEHTHI 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
Pexamn v moAroToBka MHPPaCTPyKTyphI IS POSKTA
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5. YueOHO-MeTOaHYECKOE O0ecIIeUeHue

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

Kaxnaplii cTyneHT B TeYeHHME BCEro Imepuoja OOY4YEeHHs MONydaeT WHAMBHUIYATbHBIH
HEOTPAHUYEHHBIM  JOCTYH K  DJICKTPOHHO-OMONMOTEYHON  CcHCTEeME U 3JICKTPOHHOM
MH()OPMAIIMOHHO-00pa30BaTENFHON Cpelie YHHBEPCUTETa. OJTH CHUCTEMBl IPEIOCTABISIOT
BO3MOXKHOCTbH JIOCTYIIA K pecypcaM 3 JII000i TOYKH, TAe eCTh NOAKIYeHHe K ceTu VHTepHerT,
KaK Ha TEPPUTOPUHU YHUBEPCUTETA, TAK U 32 €r0 IpeIeIIaMH.

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

OcHnognas numepamypa:

1. Tlnac, /. B. Python mist cnokHBIX 3a7a4: Hayka O JAHHBIX M MAIIUHHOE OOYYCHHE :
npaktudeckoe pykoBojacto / Jk. B. [Tnac. - Cankr-IlerepOypr : [Tutep, 2021. - 576 c. - (Cepus
«becrcemneper O’Reilly»). - ISBN 978-5-4461-0914-2. - Tekcr : snekrponnsd. - 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. - Tekct : anexrponnsbiit. - URL: https://znanium.com/catalog/product/2123386.

Jononnumenvnuas numepamypa:

1. Hucuan, H. Python — 3t0 npocto. [lomaroBoe pykoBoicTBO 10 IPOrpaMMHUPOBAHUIO U
aHaJ M3y JaHHBIX : npaktuueckoe pykoBoacTBO / H. Hwucuan. - Canxt-Ilerepoypr : BXB-
[TerepOypr, 2022. - 416 c. - ISBN 978-5-9775-6849-4. - Tekcr : smextponHsiii. - URL:
https://znanium.ru/catalog/product/2139457.

6. MartepuajbHO-TeXHHYECKOe ofecrevyeHne

VYHUBEpCUTET pacmojaraeT MaTepHallbHO-TEXHUYECKOH 0a30if, COOTBETCTBYOLICH
JIeMCTBYIOIMM MTPOTUBOIIOKAPHBIM MPaBUJIaM U HOPMaM U 00ecleuBaroleil MpoBeieHHe BCeX
BUJIOB JIUCUMIUIMHAPHOW W MEXIUCUUIUIMHAPHOW TIOATOTOBKM, MMPAKTHYECKOW U Hay4dHO-
MCCJIEI0BATENECKOM paboT 00yUaIOMUXCsl, TPEIYCMOTPEHHBIX YIEOHBIM IIJIAHOM.

[Tomemienusi, KOTOpble MPEACTABIAIOT COOON yueOHbIE AyAUTOPUH JIJIsl TPOBECHUS 3aHATUI
JEKUMOHHOTO THWMA, 3aHATHM CEMHUHApCKOro (MPakTUYECKOro) THMA, TPYIIOBBIX U
WHIUBUIyaJIbHBIX KOHCYJIbTALUM, TEKYIET0 KOHTPOJIS U MPOMEXYTOYHOM aTTeCTalluu, a TakkKe
MOMEIIEHUS Il CAMOCTOSATENBHOM paboThl U MOMEIIEHUS Il XpaHEHUS U MPO(UITAKTUIECKOTO
oOciy>xuBaHus yueOHOro obopynoBanus. IlomeneHns: yKOMIUIEKTOBAHbI CIIEUATN3UPOBAHHON
MeOenbl0 U TEXHUYECKHMMHU CPEICTBAMH OOyUYeHHs, CIy>KallMMH Ul MpeACTaBiIeHUs ydeOHOU
uH(popMaluu 60JIbIION ayIUTOPUH.

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

— CTOJIaMU U CTYJIbSIMH;

— KOMITBIOTEPHOU TEXHUKOM;

— MEXaHUYECKUMU KaJIbKYJISTOPAMU;
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— CHeUaIn3UPOBaHHBIM 000pYI0BaHUEM, BKIIOYAsl IEMOHCTPAITMOHHOE 000pYyI0BaHHE.

[TomereHust 151 CaMOCTOSITEIIBHON pabOThl 00YJaIONMINXCsl, B TOM YHCIIE TPUCTIOCOOTICHHBIC
JUISL MCTIONb30BaHMs MHBAJIMIAMH M JIMLIAMU C OTPAaHUYEHHBIMU BO3MOXHOCTSMH 3J0POBBS,
OCHAIIIEHbl KOMIBIOTEPHONH TEXHUKOW C BO3MOXKHOCTBIO MOJKIIOYEHMs K ceTu «MHTepHeT» u
o0ecrieyeHHeM  JIOCTyNa B OJEKTPOHHYIO  MH(POPMALMOHHO-OOpPA30BATEIBHYIO  CPEdy
YHusepcurera.

OOyuaromumcsi MpeaocTaBiIsieTcss JOCTyn (B TOM 4YHCIE YAAJCHHBIM) K pecypcam
UH(POPMALIMOHHO-TEIIEKOMMYHHUKAIIMOHHON ceTH «HTepHeT», 3JeKTPOHHBIM pecypcaM (B TOM
YyHClie AJNEKTPOHHBIM OHOIMOTEYHBIM CHUCTEMaM, COBPEMEHHBIM NpodecCHOHaIbHBIM 0a3zam
JTAHHBIX U UH(OOPMALIMOHHBIM CIIPABOYHBIM CHCTEMAaM):

Ne HauMeHnoBaHue mopraJa Ccblika
(u3nanms, Kypca, 10KyMeHTa)
1. Hayunas snextponnas 6ubnuoreka elibrary.ru https://elibrary.ru/defaultx.asp
OnOIMoTeKa
2. | baza manueix g | T-crenuanucTos 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. | Mudopmanunonnas 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/
00pa3oBaTebHBIX PECYPCOB

[lepeueHr MH(OPMALIMOHHBIX TEXHOJOTHM, MCHOIB3YEMBIX IPH  OCYIIECTBICHUU
00pa3zoBaTeNbHOrO MpoIiecca 1Mo AUCIUTIINHE (MOIYJI0), B TOM YUCIIE KOMIUIEKT JTUIIEH3MOHHOTO
IpPOrpaMMHOTO  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)
Bpay3zepsbI:
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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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/

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) 3apy0exHOe CcBOOOIHO PACIIPOCTPAHIEMOE
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 3apy0eKHOe CBOOOIHO pacrpocTpaHsIeMoe
Docker 3apyOekHOE CBOOOHO PaCIpOCTPaHAECMOC

7. MeToauuyecKHe 1 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€, IOCIEIOBAaTEIbHOE, MOHOJOTMYECKOE M3JIOKEHUE
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 CBMJETEILCTBYET O KaYECTBE IOHMMAaHUS OCHOBHBIX IIOHATUH M3y4acMOro
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 OTJCIBHBIX TEM M BOIPOCOB YIeOHOW JUCIUTUIMHBI (MOIYIIS).

B nponecce camocrosTennbHON pabOThI CTYIEHTHI B3aUMOJEHCTBYIOT C PEKOMEHJOBAHHBIMU
MaTepuaiamMy pu MUHUMAJIBHOM y4YacTHM MpenojaBatess. 3a1auu CTyJeHTa BKIOYaoT padoTy
C KOHCHEKTaMH JIeKuii (06paboTka TeKCTa), MIOBTOPHOE U3yYeHUE YUEOHBIX MAaTepUAIOB IJIAHOB
U TE€3MCOB OTBETOB, U3YUEHHUE JIOMOJHUTEIBHBIX TEM, BBIIIOJHEHNE YUeOHO-UCCIIEA0BATENbCKUX
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 AUCHUIUIMHE (MOIYJIIO)
OCYIIIECTBIISIETCS B BUJE TEKYIIEr0 KOHTPOJISl yCIIEBAEMOCTH U IMTPOMEXYTOUYHOM aTTeCTalUH.

IIpome:xyTouHasi arrecTalusi 1O AMCLHUIUIMHE (MOZYJIO) OCYIIECTBISIETCS B (Qopme
9K3ameHa, IpY 3TOM IPOBOJUTCS OLIEHKA KOMITETeHIIUH, C(POPMUPOBAHHBIX MO JUCLUIUIMHE.

I[J'IH OLICHUBAHUA TCKYHICI'O KOHTPOJISI YCIIEBACMOCTU U HpOM@)KyTO‘IHOﬁ aTTeCTalun
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 CaMOCTOSATENHLHO | JIOTHYECKH TT0CIIeI0BATEIHLHO
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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
TEOPETUYECKUE  acleKThl  AMCUUIUIMHBI  (MOOYJII) €
NPaKTHIECKUMH 3a/[a9aMH.

7 Xoporo CrynmeHT oOmamaer 3HAHWAMH TpeIMEeTa MOYTH B IOIHOM

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 3amaud. CTYIEHT XOpOIIo
3HAKOM C MCTOJaMH HCCJIICOAOBAaHMU, HCO6XOI{I/IMI)IMI/I JJIsA
HpaKTH‘ICCKOfI JCATCIIbHOCTH, u yYMECT CBA3bIBATH
TEOPEeTHYECKHE aCIeKTHl TpeaMeTa ¢ IPaKTHIeCKUMHU

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 cllaH mpernogaBaTeiib 3a1acT JOIIOJTHUTCIIbHBIC HaBOIAIINC

BOIIPOCHI.

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

AKTHBHOCTH Bec | KoanuecTBo Onucanue
Homarmnnue 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 [MuceMeHHast WM yCTHAsE paboTa Hall 3aJJaHHEM,

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 3aaanus + 0,3 X cpemnee 3a TecThl + 0,2 X 3K3aMeH.

Texymmii KOHTPOJIb ycIIeBAeMOCTH 00y4aKOIIUXCS M0 JMCHUILIHHE (MOAYJII0)
IIpumepHbIe JOMANIHKE 3aJaHUS

JNomamHee 3a1anue 1. O0padoTka 1annbix B Pandas
3arpy3ute nqaracet (Hanpumep, sales_data.CcSv — npoaku HHTepHET-Mara3uHa).
Beinonnure:
o IIpoBepky Ha MpOMyIICHHbIE 3HAYEHUS U UX 00pabOTKY
o  DumbTpanuio: BEIOPATh JaHHBIE 32 MOCIETHUIN KBApPTal
e ['pynnupoBky: o ToBapaM U peruoHaM (CyMMa IpoAaK, CpeIHHI YyeK)
e Arperanuio: KOJIMYE€CTBO 3aKa30B, 00IIasi BRIPyUKa
BreinosiauTe coequHeHue:
o [Ilpucoemunure Ttabmuiy c wuHpOpMamueir o kiameHTax (CUStOMErs.csv) mo
customer_id
e OcraBbTe TONBKO aKTUBHBIX KIUEHTOB (cTaryc = "active")
Coxpanute pe3ynbTaT B HOBbIH (aiin processed_sales.csv.
Hanummre kpaTKuii BEIBOJ: KaKe TOBaphl M PETHOHBI TOKA3aIH JTyUIlIHe Pe3yIbTaThl?

JomamHee 3a1anue 2. Buzyanu3auus U KOrOpTHBIH aHAIU3
Ha ocnoBe oOpaboranubix nanubix u3 J131:

e IlocTpoiiTe nuHeiHbIN rpaduK TUHAMUKHU BBIPYUYKH IO THAM

o IloctponiTe rucTOrpamMmy pacnpeneseHnss CyMMBI 3aKa30B

o IlocTponTe TEIIOBYIO KapTy IPOJAXK MO JHSAM HEJEIU U YacaM
Co3paiiTe KOTOPTHBIN aHAIH3:

o Pas0eiiTe KIMEHTOB 1O MECSIy IEPBOM MOKYIKU

e Paccuwuraiite retention Ha 1, 7, 30 guu

o Busyanuzupyiite pe3yabTar B BUjae TaOIMIIbI (TEMIOBask KapTa)
Hcnonb3yiite matplotlib u seaborn.
(Jononuutensuo) IlompoOyiiTe Bocco3math oxHy U3 Busyanmsanuid B plotly
(MHTEepaKTUBHBIN rpaduk).
OdopmuTe Bcé B Jupyter Notebook ¢ 3arosoBkamu 1 OSICHEHUSIMU.

Jomammnee 3axanne 3. API, 0osabmue nanubie 1 ML-pemenus
[MoaxmrounTech k myonuynomy API:
o (CpenaiiTe 3anpoc ¢ MOMOIIBIO IEquEStS
e IIpeobpasyiite JSON B pandas.DataFrame
e OcraBbTe 5 caMbIX JOPOTUX AKTHBOB
Cumynupyiite 00sbIoi gatacet (1 MIH CTPOK) ¢ MOMOIIBIO NUMPY 1 pandas:
e MHcnomap3yiite Dask wiu Vaex mis arperaiuu (cpeanee, cymma)
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o CpaBHHTE BpeMs BBITOJHEHHS ¢ 00bIYHBIM pandas (Ha Beroopke 10Kk)
3. IIpumeHuTe KOpOOOUHOE peLICHHE:
o [IporaozupoBaHue BpeMEHHOT'O psijia LIeH Ha OMTKOMH C moMombpio Prophet
o Tlocrpoiite rpaduk nporHosa Ha 7 aHEH BHepen
4. Hactpoiite Tenerpam-6ota (uepe3 python-telegram-bot):
e OtnpaBbTe COOOIICHUE C TEKYIIEH cpeaHei rieHou n3 API
5. Coxpanwute koa B GitHub, nmpunuiure ccpuiky.

IIpumepHbIe 3a1aHUA U1 TeCTa

Tect 1. Pandas u 00padoTka 1aHHBIX
1. Kaxoif Meron ucmnonb3dyercs 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 IIPUMEHSET arperauio
¢) Ynanser 1y0auKaTsl
d) MeHsieT TUI TaHHBIX
IIpaBuabHbIH 0TBET: b
4. Kax BeiOpats cronberr price uz DataFrame df?
a) df.select("price™)
b) df.column["price"]
c) df["price"]
d) df.get_column("price")
IIpaBuabHBIH O0TBET: C
5. Kak nocmotpets nepssie 5 crpok DataFrame?
a) df.head()
b) df first(5)
c) df.preview()
d) df.show()

IIpaBuabHBIH OTBET: A

Tect 2. Busyaausauusi 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)
b) np.array(10)
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¢) np.ones(10)
d) np.empty(10)
IIpaBWibHBII OTBET: a
3. Kakoii metoz seaborn CTpOUT TEIIOBYIO KapTy?
a) sns.lineplot()
b) sns.scatterplot()
¢) sns.heatmap()
d) sns.barplot()
IIpaBWJIbHBII OTBET: ¢
4. Yro penaet np.mean()?
a) HaxonuT MakcumanbHOE 3HAUCHHE
b) Cunraer cpennee apupmMeTundeckoe
¢) CuuraeT IUCIepCUIo
d) Coptupyer maccuB
IIpaBuiabHbIi oTBET: b
5. Kak caenatp rpaduk HHTEPaKTUBHBIM?
a) matplotlib
b) seaborn
c) plotly
d) pandas

IIpaBuibHbBI OTBET: C

Tect 3. API, 6oabmme nanabie, ML
1. Kakas 6ubnmoreka ucnonssyercs st HTTP-3anpocos?
a) json
b) pandas
C) requests
d) numpy
IIpaBuibHbBI OTBET: C
2. Yro Takoe KOrOpTHBIN aHaH3?
a) AHaJIu3 BPEMEHHBIX Ps/I0B
b) ['pynmupoBKa mobp30BaTeNeil 1Mo 1aTe MepBoro ASHCTBHS U OLIEHKA UX YACePIKaHUS
¢) I[Iporuo3upoBanue 1eH
d) Busyanusarust pacrpeaeieHus
IIpaBuiabHbIH OTBET: b
3. Kakas 6ubnmorexa moaxo it st 00padoTku O0NbIIHX JaHHBIX B Python?
a) Dask
b) os
¢) math
d) random
IIpaBu/IbLHBIH OTBET: A
4. Kaxkasi MOIeIIb UCTIONB3YETCS ISl POTHO3UPOBAHUS BPEMEHHBIX PSIOB?
a) KMeans
b) Prophet
¢) LinearRegression
d) RandomForest
IpaBuabHblii oTBeT: b
5. Yro nenaet nstmO1a-yHKIHSA?
a) Co3ma€t 1uKin
b) OmnpenensieT aHOHUMHYIO (PYHKIIMIO B OJJHY CTPOKY
¢) Umnoptupyet 6ubmmnorexy
d) Coxpamnsier aiin
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IIpaBuiabHbIi oTBET: b

3apaHus AJs1 MPOMEKYTOYHOM ATTEeCTAIUM MO IUCHUILIHHE (MOAYJII0)

Ne 3ananue OtBer Komnerenums
n/n
1. | Kak coxpanuts DataFrame 8 CSV? df.to_csv() VK-6
2. | Kak mpoBepuTh THI JaHHBIX CTONONA? df.dtypes VK-6
3. | Tne xpaHuth KOJ ¥ 1aHHbBIC? B GitHub, c .gitignore YK-6
JUTS. IYBCTBUTEIBHBIX
(haiimoB
4. | Kak ohopmuTts Jupyter Notebook? C markdown-siueiikamu, VK-6
3aroJOBKaMH,
MOSICHEHUSMHU
5. | Kak moctpouts ructorpamMmy? plt.hist() wu OIIK-2
sns.histplot()
6. Kak co3maTte MaccuB U3 equHUIL? np.ones() OIIK-2
7. | Kakas OubnmoTeka CTpOUT TEIUIOBYIO KapTy? seaborn OIIK-2
8. | Uro memaet np.mean()? Cuuraer cpeanee OIIK-2
3HAUCHHE
9. | Uro Takoe KOrOpTHBIH aHATN3? ['pynnupoBka OIIK-2
MOJIb30BaTENEH 1Mo JaTe u
OLICHKA YJIePIKAHUS
10. | Kak nmoakirountsest K API? requests.get() OIIK-2
11. | Kakas OubnunoTeka aJisi IpOrHO3UPOBAHUS Prophet OIlIK-2
BPEMEHHBIX PSJI0B?
12. | Kak o6pabaTeiBaTh Oonbinue qaHabie B Python? Dask, Vaex, PySpark OIIK-2
13. | Kakoii metox pandas yaassieT nporynieHHbIe dropna() IK-3
3Ha4YeHus?
14. | Kak 00beIUHUTH TAOJUIBI 10 KIHOUY? merge() IK-3
15. | Uro nenaer groupby()? I'pynnupyer nanubie st IK-3
arperaryu
16. | Kak mocMoTpeTh mepBbie cTpokn DataFrame? head() IK-3
17. | Kax BbIOpats ctonberr B pandas? df"na3Banmue"| I1K-3
18. | Kak cnenarb rpadMk HHTEpAKTUBHBIM? plotly [K-3

ONEeKTPOHHBIA JOKYMEHT




19. | Uro nmenaer naMOaa-hyHKIHS?

Ormpenenser KOPOTKYIO
aHOHUMHYIO (DYHKIIHIO

I1K-3

ONEeKTPOHHBIA JOKYMEHT
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