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1. Kparkasi XapakTepuCcTHKA TUCHUINIMHBI (MOIYJIs)

Pabouas nporpamma aucuumuinasl (Moaynst) «Python ans aHanm3a JaHHBIX» COCTaBIICHA B
COOTBETCTBUHM C (pellepalbHBIM T'OCYJapCTBEHHBIM 00pa30BaTENbHBIM CTAHIAPTOM BBICIIETO
oOpa3oBaHus — MaructpaTtypa no Hanpasienuto 02.04.01 MaTemaTnka 1 KOMIIBIOTEPHBIC HAYKH,
npodus YpaBiieHHue MPOTyKTaMy, YTBEPKICHHBIN TPrKa30M MUHUCTEPCTBA HAYKHU U BBICIIIETO
obpazoBanus Poccuiickoit @eaepanmu Ne 810 ot 23.08.2017 rona.

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

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

Hacrosimas nucnumniHa (MOIyJb) BKIIOYCHA B YISOHBIH IJ1aH 1O MPOTrpaMMe TOITOTOBKU
maructpatypsl o HampaieHuro 02.04.01 MaremaTnka W KOMIBIOTEPHBIE HayKH, Mpoduib
VYrpasieHue npoyKTaMu ¥ BXOJUT B 00s13aTeNbHYO yacTh bioka 1.

JucuuruimHa (MOlyJIb) JOCTYITHA K M3y4eHuto Ha 1 kypce B 1 cemectpe.

Heab w3ydyeHust 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 AaBTOMATH3allMM ¥ TPUMEHEHHUS TOTOBBIX pEIICHWH IS
IPOTHO3UPOBAHUS U AHATUTUKH.

3agaun u3y4yeHHus AUCHUILIHHBI (MOAYJIs):

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

— M3Y4YUTh BO3MOXKHOCTH OHOJMOTEKM numpy Aias padoTel C MHOTOMEPHBIMU
MacCHUBaM{ ¥ MAaTEMaTHIECKUMH OTIEPAITUSIMU;

— HAy4uThCsl HCII0JIb30BaTh Onbmoreku matplotlib , seaborn u plotly nns 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;

— 00BexThI 1 MeTozb! matplotlib, seaborn u plotly s Buzyanuzarum;

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

— OCHOBHBIE METOJIbI ¥ OMOIMOTEKH /17151 paboThl ¢ AP u 6a3amu TaHHBIX;

— 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 ¢ nmomoupio 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;
— HAacTpaumBaTh aBTOMATUYECKYIO PACChUIKY METPUK Yepe3 Tejaerpam-00Ta;
— HCIOJIL30BaTh OCHOBHBIE CPENICTBA pa3paboTKH: jupyter notebook, jupyterhub, Google
Colab.
enademp:
— MPaKTUKOW pelIeHrs IPUKIIAJIHbIX 33/1a4 C UCI0JIb30BaHHeM python;
— crocobaMu aHaTM3UPOBaTh JaHHbIE C MCIIOJIb30BaHUEM python;
— HaBbIKaMH MOJAFOTaBINBATh U 00padaThIBaTh TaHHBIE C TOMOILBIO 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, dopmupyeMmble B pe3yiabTaTe OCBOCHHS JUCHUIUIMHBI (MOIYJsS) TIpU
MPOBEJICHUH YUCOHBIX 3aHATHI B (hOpME KOHTAKTHOW pabOTHI 00YJAFOIIUXCS C TIEAArOTHICCKUMU
paboTHUKaMu YHUBEpCUTETa U B (popMe CaMOCTOSTENEHONU PaOOThI 00 yJarOIIUXCSL:

Conep:xanue
KOMIIETCHIIUU

Komnerennus

HNupukarop
KOMIIeTeHIINH

IlepeyeHpb MIAHMPYEMBIX
pe3yabTaToB 00yUYeHus 1o
JucHMIJInHE (MOIYJIIO)

OIIK-3. Criocoben

CaMOCTOATCIIBHO

UHGOPMAITUOHHBIX
TEXHOJIOTHH U CETEBBIX
PECYPCOB, B TOM UHUCIIE
OTEUYECTBEHHOTO
MIPOM3BO/ICTBA

CO3/1aBaTh MPUKJIaTHBIE
NPOTrpaMMHBIE CPEJICTBA
Ha OCHOBE COBPEMEHHBIX

OIIK-3.1.

3HaeT apXUTeKTYpy COBPEMEHHBIX BeO-
CEpBHUCOB, Hanboee
pacopoctpanensble B U T-cpene a3bpiku
MIPOTPaMMHUPOBAHUS, a TAKKE
0COOCHHOCTH OTE€YECTBEHHBIX
WH(POPMALMOHHBIX TEXHOJIOTHI 1
MPOTPaMMHBIX CPEICTB

OIIK-3.2.

YmMeeT pazpabaThIBaTh NPUKIIATHBIE
NpOrpaMMHBIE CPEACTBA IS
aBTOMAaTU3alliMu 3a1a4 yIIpaBJICHUA
MPOAYKTOM U CO3IaHUSI IPOTOTUIIOB
CEPBHCOB, HCIIONIB3YS HaHOOIee
pacopoctpanensbie B U T-cpene a3piku
MIPOTPaMMUPOBAHUSA, & TAKXKE
HWHTErPUPOBATH UX C IPOrPaMMHBIMU
nHTepdelicaMu s MOAIEePIKKH
IIPUHSATHUS IPOAYKTOBBIX PELICHUI

OIIK-3.3.

Hmeer npakTHUECKU OMBIT pa3paboOTKu
MIPUKJIAIHBIX IPOTPAMMHBIX CPEJCTB B
NT-cpene nns aHanu3a IaHHBIX U
IIOCTPOEHUS MAaTEMAaTUYECKUX MOJEIIEH,
MIPUMEHAEMBIX B ECTECTBEHHBIX HayKax
1 YTIPaBJICHUH MPOJYKTOM, BKIIOUast
UCIIOJIB30BAHUE CUCTEM KOHTPOJIS
BEPCHI1, ”THCTPYMEHTOB HENIPEPBIBHON
WHTETPALVM U Pa3BEPTHIBAHNUSA, a TAKKE
OTEYECTBEHHBIX

[1K-2. Crioco0eH onpe/eNsTh,
OTCJIEKUBATD U
aHaJIM3UPOBATH
KJIIKOUYCBLIC MeTpI/IKI/I
NPOJIYKTa HAa OCHOBE

JaHHBIX

[K-2.1.

3HaeT CUCTeMY MPOYKTOBBIX METPUK U
KJIIOYEBBIX MTOKa3aTeei

3¢ (EeKTUBHOCTH, TIPUHITUIIBI FOHUT-
SKOHOMHUKH U METOJIbI KOTOPTHOT'O
aHaIM3a, IPUMEHsEMbIC ISl OLIEHKH
’KU3HEHHOI0 IMKJIA rpoaykra B UT-
cpene

[K-2.2.

YMeer ocylecTBIATh COOp U aHAIU3
JI@HHBIX C UCIIOJIb30BAHUEM
CIEeLUaIN3UPOBAHHBIX UHCTPYMEHTOB,
BU3YAJIM3UPOBATh PE3YJIbTAThI U
HAHTEPIPETUPOBATH KIIIOUEBBIE
IIOKA3aTENHN JUIsl IPUHATUS
YIPABJICHYECKHUX PEIICHUMN

[K-2.3.

HMeet npakTHYECKHUNA ONBIT HACTPOHKH
AQHAJINTUKHU U MPOBEJICHUS MJIaHOBBIX
3KCIIEPUMEHTOB C OLICHKOU
CTaTUCTUYECKON 3HAUMMOCTHU
pesynbraToB B UT-cpene
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[1K-6.

Crniocoben
pa3padaThIBaTh
MPOrpaMMHOE
obecrievueHue st
pEIICHUS TIPUKITATHBIX
3amad B chepe
YIpaBICHHUS
nponykramu B UT-cpene

[1K-6.1

3HaeT OCHOBHBIE S3BIKH
IIPOrpaMMUPOBAHUS U HHCTPYMEHTHI
aHaJIM3a JaHHbBIX, OCHOBBI CTATUCTHKY U
MIPUHLIUIIBI TPOEKTHPOBAHUS
IIPOTPaMMHBIX CUCTEM, IPUMEHIEMBIX
IUIS PELICHUs 3aa4 YIIPaBIeHUs
npoaykramu B UT-cpene

[1K-6.2

VYMeer pazpabaTbIBaTh NpOrpaMMHEIE
MOJYJIM U CKPUITHI ISl aHAIN32
METPHK ¥ BaJIUJAllUU TUIIOTE3,
HCIIOJIB3YS] COBPEMEHHBIE TEXHOJIOTHH, a
TaKXXe IPOBOAUTH TECTUPOBAHUE U
OTJIaJKy CO3JaHHbIX peIIEeHUN

[1K-6.3

Hmeet npakTHUECKUI OMBIT pa3paboTKu
MPOTPaMMHOT0 O0eCTIeUEeHHS ISt
peleHus 3a1a4 ypaBIeHUs
npoaykramu B UT-cpene, BKItouas
aBTOMAaTH3aLMIO0 PAbOUUX MPOLIECCOB U
MIPE3EHTALHIO Pe3yIbTaTOB
3aMHTEPECOBAaHHBIM CTOPOHAM
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3. Temaruueckuii njiax

Ne TpynoeMKocThb, akageMH4YeCKHE YACHI
m/m HaumeHnoBaHue Qunas dopua TKY
pa3aena IMCHUIIINHBI Ayauropnas pabora (Tekyumi
Jexuun CeMuHapbl CamocrosTe
(MmonyJis) KOHTPOJIb
(mpaktnyec | Konrpoun JIbHAs ycnenaemocrH)
KHe padora
3aHSATHA)
1 OuHOOpAUHT 1 3 19 Homaraue
3aJlaHus
Tect
2 O0paboTKa JaHHBIX B 2 4 20 Jomarmaue
Pandas 3aaHus
Tect
3 Bmyanmzanus 2 4 20 Jomamrane
3aJIaHus
Tect
4 [puxnanusie 2 4 20 Jomamraue
WHCTPYMEHTHI aHaJH3a 3aJIaHus
JAHHBIX Tect
5 bubnunorexka NumPy 2 4 2 Jomamaue
3aJlaHus
Tect
6 MammHaHOE 00ydeHue u 3 4 21 Jomamrane
Boinbme JaHHBbIC 3aJaHuA
Tect
7 NuTennextyanbHbINH 4 5 22 Jomamrane
ananu3 maHabix (Data 3a]aHUA
mining) Tecr
IK3amen 4
Hmozo: 16 28 4 142
Obvem oucyunaunovt (Mooyns) 190
(6 ax. u.)
Obvem Ooucyunaunvt (Mooyns) 5
(6 3au. eo.)

4. CopepxxaHue TUCHUILIMHBI (MOTYJI5)

Neni/m HaumenoBanue paziesa Coaep:xanue TUCHUILIHHBI (MOAYJISI) IO TeMaM
JAMCHMILJIMHBI (MOYJIs1)
1 Onbopauur Onbopauur
2 O06paboTka ganHbIX B Pandas Pandas-1. Beenenmue
Pandas-2. CoetuHeHHsI U TPYITIUPOBKH
3 Busyanuszamnus Busyanuszanus-1. ba3zosasd Busyanuzanus
Busyammzanus-2. JlamGop sl
4 [IpuknaaHbie HHCTPYMEHTHI MarnmuHr 1 J1sMO0/1a-BhIpaKeHHUS
aHaJIM3a JAHHBIX KoropTHslil ananus
5 bu6imorexa NumPy NumPy-1. Beenenue
NumpPy-2. Cssi3b ¢ Pandas
6 MammnaHOe 00y4eHune u MarmmmaHoe 00ydeHue 1 KOpOOOYHBIE pEIIeHuUs
Bonbinme nanarie O06paboTka OONBIINX JAHHBIX
7 WnTennexTyanbHbIA aHAIN3 API-1. Ocuosesl data mining
nansbix (Data mining) API-2. TlajiriaiHe
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| | Pekan u morotoBKa HEPACTPYKTYpbI JUIsl IPOCKTA
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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 M 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.

Ocnognas 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 : 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. - 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. - Tekct : smextponHsii. - 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 JIUCUUIUIMHAPHOW W MEXIUCUUIUIMHAPHON TIOATOTOBKH, MPAKTHYECKOW W Hay4dHO-
MCCJIEI0BATENECKOM paboT 00yUaIoUXCsl, TPETYCMOTPEHHBIX YICOHBIM IIJTAHOM.

[Tomemienusi, KOTOpble MPEACTABIAIOT COOON yueOHbIE AyAUTOPUH JIJIsl TPOBECHUS 3aHATUI
JEKIMOHHOTO THWMA, 3aHATHM CEMUHAPCKOro (MPakTUYEeCKOro) THIA, TPYIINOBBIX U
WHJIUBUIyaJIbHBIX KOHCYJIbTALlUN, TEKYIET0 KOHTPOJIS 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 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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https://znanium.com/catalog/product/2123386
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— CHeUaIn3UPOBaHHBIM 000pYI0BaHUEM, BKIIOYAsl IEMOHCTPAITMOHHOE 000pYyI0BaHHE.

[TomereHus U1 CaMOCTOATEIBHOM pabOTHI 00YJAIOIIMXCS, B TOM YHCIIE IPUCIIOCOOICHHbBIE
JUISL MCTIONIb30BaHMs 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 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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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) 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 cnﬂna6yce JUCHUIIIIMHBI.

JecaTubannbuas IlaTubannbHas OO0mas xapakTepuCTHKA pe3yJIbTaTa 00y4eHusl 1Mo
OLICHKA OLICHKA JUCHMIIMHE (MOXYJIIO)
10 OTinyHO CTyIeHT TOJIHOCTBIO BJAJEeT 3HAHHWAMH, H3IO0KEHHBIMH B
9 OTIMYHO pabGoueil mporpamMme, ¥ TIyOOKO OCMBICIISET TUCHUIUINHY
) OTINYHO (Momyiib). OH CaMOCTOSTENHLHO | JIOTHYECKH TI0CIIEI0BATECIHLHO
OTBEYAET Ha BCE BOIMIPOCHI, AKIIEHTHUPYS BHUMAaHNE Ha Hauboee
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JecaTubannbHas IlarubamibHas OO0mas xapakTepHCTHKA pe3yJIbTaTa 00y4eHus! 1o

OIleHKA OlleHKA TUCHUILTHHE (MOTYJIIO)
BaYKHOM. Ymeer aHaITM3UPOBATH, CpaBHUBATH,
KimaccuunmpoBats,  0000mMaTh, KOHKPETH3WPOBAaTH |
CHUCTEeMAaTU3MPOBATh  M3YYCHHBIH  MaTepuan,  BBIICIAA

KIIOYEBblE  MOMEHTBI W YCTaHaBIMBas  IPUYHUHHO-
ciencTBeHHbIe CBA3U. UeTko (GopMynIupyeT OTBETHI, YBEPEHHO
UHTEPIpPETUpPYET  pe3yjdbTaThl  aHAIW30B U JPYTUX
WCCJIEIOBAHMM, a TaKkKe pellaeT cioxHble 3amaud. CTyAeHT
XOpOIIO 3HAKOM C METOJAaMH HCCIENOBAaHUs, HEOOXOAUMBIMU
JUIsL  TIPAKTUYECKOM JEATENbHOCTH, W yMEET CBS3bIBAaTh
TEOPETUYECKUE  acleKThl  AMCUUIUIMHBI  (MOOYJIsI) €
MPAaKTUYECKUMHU 3aJauaMH.

7 Xoporo CryneHT o0mamaer 3HAHWAMH TpeIMeTa MOYTH B IMOIHOM
6 Xopo11o o0beMe paboueii MporpaMMBI B CAMOCTOSITEIBHO, JTOTHICCKH
MOCJIEIOBATEIILHO M BCECTOPOHHE OTBEYAET HA BCE BOIPOCHI,
AKIICHTUPYS BHUMAaHWEC Ha HaI/I6OJIe€ 3HAa4YMMBbIX MOMCHTAax. OH
yMEeT aHAJM3UPOBaTh, CPABHUBATh, KIACCUPHUIIUPOBATH,
00001maTh,  KOHKPETH3UPOBaTh M  CHUCTEMAaTHU3UPOBATH
H3y‘1€HHLII>i Marcpuall, BbBIACIAA €TI0 KIIIOYCBBIC ACIICKTHI U
yCTaHABIUBAsI MPUYHHHO-CIICICTBEHHBIC CBSI3H.
®dopMyITUpyeT CBOM OTBETHI, YBEPEHHO HMHTEPIPETUPYET
pe3yabTaThl aHAJIM30B W JAPYTUX HCCIICIOBaHHUN, a TaKKe
pelaeT CIIOXKHBIE CUTYallMOHHbIe 3a7a4i. CTYJICHT XOpOIIo
3HAKOM C METOJaMHU WCCIICIOBAHUS, HEOOXOAMMBIMHU IS
HpaKTH‘ICCKOfI JCATCIIbHOCTH, u yYMECT CBS3bIBATH
TEOPETHUYECKUE AaCIHEKThl TpEAMETa ¢ MPAKTUYCCKUMU

3agad4aMHu.
5 YZ[OBJ'ICTBOpI/ITeJ'H:HO CTyI[CHT 06J1a;[aeT 0a30BbIMHM 3HAHUSIMHU IO JAUCITUITIIINHE
4 yHOBHeTBOpHTeHBHO (MOI[yJHO), HO MCIHBITBIBACT TPYAHOCTHU IIPHU CaAMOCTOATCIIbHBIX

OTBETax M MCIIOJIb3YeT HETOuHbIe (GopmynupoBku. B xome
OTBETOB OH JIOMTyCKAeT OIMINOKH, KaCAIOIIUECS] CYyTH BOTIPOCOB.
CTyneHT crocoOeH penraTh TOJIBKO caMble TPOCThIE 3a7auu U
BIAJCET  JUIIF  MHHUMAIbHBIM  HAaOOpOM  METOJOB

HCCIIEOBAHUS.

3 He cnan CryneHT He OBIajien 00s13aTeTbHBIM MUHUMYMOM 3HaHUH TI0

2 He cnan MpeIMeTy U HE MOXKET OTBETHUTh Ha BOIPOCHI, JAXKE eCid

1 He cran MpenoiaBaTeb  3a/aeT  JIONMOJHUTEIBHBIE  HABOJISIINE
BOIIPOCHI.

Juctummza (Mmonyne) «Python ast ananm3a 1aHHBIX» OLIEHUBAETCS CIAEAYIOIIUM 00pa3oM:

AKTHBHOCTH Bec | KoanuecTBo Onucanne
Jomarnrawe 3amanus | 50% 8 HaGop 3amad o remam Henenu
TecThl 30% 12 ®opma MpoBEpKH 3HAHUH CTY/IEHTOB Yepe3 OTBETHI Ha

BOIIPOCHI C BBI60p0M 13 HCCKOJIBKMX BApHUAHTOB OTBCTOB

OKx3aMeH 20% 1 ITuceMeHHast win ycTHast paboTa HaJl 3aJaHUEM,
HanpaBJICHHBIM Ha MPOBEPKY MMOIYYSHHBIX 3HAHUH 1
HAaBBIKOB I10 JTUCIHILTHHE (MOTYJITIO)

®opmy.ia pacuéTa UTOTOBOI OLEHKH 10 JHCHUTIHHE (Moay.aw) «Python mis ananmn3a
panubIx»: «0,5 X cpegnee 3a nomamnue 3aganus + 0,3 X cpennee 3a Tectol + 0,2 X sKk3aMeH».
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5.

Texkyuuii KOHTPOJIb YCIIEBAEMOCTH 00y4al0IIMXCH M0 IUCHUIIMHE (MOLYJII0)

HpI/IMeprIe JAOMAIIHHUE 3a1aHUA

JNomamHee 3aganue 1. O0padoTka 1annbix B Pandas
3arpy3ute qaracer (Hanpumep, sales_data.CcSv — npoaku HHTepHET-Mara3uHa).
Belinonnure:
o IIpoBepky Ha npomylieHHbIE 3HAYEHUS U UX 00pabOTKyY
o  DunbTpanuio: BEIOPATh JaHHBIE 32 MOCIETHUI KBapTal
e ['pynnupoBky: o ToBapaM U peruoHaM (CyMMa IpoAa, CpeIHHI YeK)
e Arperamnuio: KOJHMYECTBO 3aKa30B, 00IIas BBIPyUYKa
BrinosiauTe coenuHeHue:
o [Ilpucoenunure Ttabmuny c wuHopmamueir o kmmeHTax (CUStOMErs.csv) mo
customer_id
e OcraBbTe TONBKO aKTUBHBIX KIIMEHTOB (cTaryc = "active")
Coxpanute pe3yibTaT B HOBbIH (aiin processed_sales.csv.
Hanummre kpaTkuii BEIBOJ: KaKe TOBaphl M PETHOHBI TOKA3aIH JTyUIlIHe PE3yIbTaThl?

JomamHee 3a1anue 2. Buzyanusauus U KOroOpTHBIH aHAIU3
Ha ocHoBe 00paboTaHHbIX qaHHBIX U3 J[31:

o TlocrpoiiTe nuHEHHBIN TpaQUK TMHAMUKH BBIPYUYKHU IO JHAM

o IloctponiTe rucTorpaMmy pacnpeneseHnus CyMMBI 3aKa30B

o IlocTpoiiTe TEmIOBYIO KapTy MPOJax MO THSAM HEAETU U yacam
Co3pnaiiTe KOTOPTHBIN aHaJU3:

o Pas0eiiTe KIMEHTOB 1O MECSIy IEPBOM MOKYIKU

e Paccuwuraiite retention Ha 1, 7, 30 guu

o Busyanuzupyiite pe3yabTar B BUjae TaOIMIIbI (TEMI0Bask KapTa)
Hcnonb3yiite matplotlib u seaborn.
(Jononuutensuo) IlompoOyiiTe Bocco3math oxHy W3 Busyanmsanuii B plotly
(MHTEepaKTUBHBIN rpaduK).
OdopmuTe Bcé B Jupyter Notebook ¢ 3arosoBkamu 1 OSICHEHUSIMU.

JMomamHee 3aaanue 3. API, 6oabmue nanabie 1 ML-pemennst
[ToaxrounTech 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 MHcnomns3yiite Dask wiu Vaex mis arperaiuu (cpeanee, cymma)
e CpaBHHTE BpeMs BBIOJHEHHsI ¢ 00bIYHBIM pandas (Ha Beioopke 10k)
[TpumenuTe KOpoOOUHOE pelIeHNUE:
o [IporaozupoBaHue BpeMEHHOTO psijia LIeH Ha OMTKOMH C moMonpio Prophet
o Tlocrpoiite rpaduk nporHosa Ha 7 AHEH BHepen
Hacrpoiite Tenerpam-6ota (uepes python-telegram-bot):
e OtmpaBbTe COOOIIEHUE C TEKYIIEH cpeaHeit reHou n3 API
Coxpanute xon B GitHub, npunumre ccpuiky.
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IIpumepHbIe 3a1aHUA /151 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. Kak o0bequnuTh ABa DataFrame no o6memy ctonoiry?
a) concat()
b) merge()
c) append()
d) join()
IpaBuabHbIii oTBeT: b
3. Uro memaer meton groupby()?
a) CoptHupyeT CTpoKH
b) O0benuHAET CTPOKHU MO 3HAYECHUIO U MPUMEHSET arperauio
¢) Ynanser 1yOauKaTsl
d) MeHsieT TUI TaHHBIX
IIpaBuabHbIH 0TBET: b
4. Kak BeiOpath croaberr price uz DataFrame df?
a) df.select("price")
b) df.column["price"]
c) df["price"]
d) df.get_column("price™)
IIpaBuibHBIH O0TBET: C
5. Kak mocmotpets niepBbie 5 ctpok 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 UCIIOJIB3YETCS TUISt IIOCTPOEHHUS rucrorpamm?
a) numpy
b) requests
c¢) matplotlib
d) os
IIpaBuU/IbHBIN OTBET: ¢
2. Kak co3nare maccuB u3 10 Hyneit ¢ nomomisio NumPy?
a) np.zeros(10)
b) np.array(10)
¢) np.ones(10)
d) np.empty(10)
IIpaBu/IbHBINA OTBET: a
3. Kakoit metron seaborn cTpouT TEIIOBYIO KapTy?
a) sns.lineplot()
b) sns.scatterplot()
¢) sns.heatmap()
d) sns.barplot()

IIpaBu/IbHBIN OTBET: ¢
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4. Yro gemaet np.mean()?
a) HaxomuT MakcumMaibHOE 3HAUCHHE
b) Cuuraet cpennee apudMeTHIECKOE
¢) Cuuraer 1ucnepcuo
d) Coprupyer MaccuB
IIpaBuabHbIH 0TBET: b

5. Kak caenats rpaduk UHTEPAaKTUBHBIM?
a) matplotlib
b) seaborn
c) plotly
d) pandas

IIpaBuiabHBIH O0TBET: C

Tect 3. AP, 60abmme 1anubie, ML

1. Kakas 6ubnuoreka ucnonp3yercs aiss HTTP-3anpocos?

a) json
b) pandas
C) requests
d) numpy
IIpaBuibHBIH O0TBET: C
2. Yto Takoe KOTOPTHBINA aHAIN3?
a) AHaJIM3 BPEMEHHBIX PsI0B

b) ['pynnupoBka monib30BaTeneii Mo 1aTe NepBoro ASUCTBUS U OLICHKA UX YAepKaHUsS

¢) [Iporno3upoBanue 11eH
d) Busyanusanus pacrnpeneieHus
IIpaBuabHbIH 0TBET: b

3. Kakas 6ubnuoreka noaxoaut A 00paboTku 60JbIIKX AaHHBIX B Python?

a) Dask

b) os

¢) math

d) random
IIpaBuabHBIH OTBET: A

4. Kakas MOZCIIb UCIIOJIB3YCTCA AJIA ITPOTHO3UPOBAHUA BPEMEHHBIX pﬂ)lOB?

a) KMeans
b) Prophet
c) LinearRegression
d) RandomForest
IpaBuabHbIii oTBeT: b

5. UYro nenaet namOaa-pynkuus?
a) Co3maét muki

b) Onpenensier aHOHUMHYIO (PYHKIIHIO B OJTHY CTPOKY

¢) Ummnoptupyer 6ubaroTEKY
d) Coxpanser daiin
IIpaBuabHbIH 0TBET: b

3ananus AJ1s1 MPOMEKYTOYHOM ATTEeCTAIMM MO IUCHUILIHHE (MOAYJII0)

No 3ananue OtBeTt Komnerenuust
n/n
1. | Kakoii JOKyMEHT perjiaMeHTUpyeT Kopekc noBenenus / CtannapTsl OIIK-3

CTaHJapTHl pa3padOTKK 0e30MacHbIX
MIPHUKJIAJHBIX CPEJICTB IOCTYNA K JIAHHBIM?

KOMIIaHHUH
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Kakast cTpykTypa TaHHBIX B CKPUIITE aHATH3a
XPaHUT Pa3MEUCHHBIC TAOIUIIBI IS
00paboTKu?

DataFrame / Ta0nuua qansbx

[1K-6

Kakas oneparusi B mporpaMMHOM MOJTYJIC
00BeIuHsICT TAaOIUIIEI METPUK Ha OCHOBE
00IX KITrouein?

Cmustaue (Merge/Join)

[1K-6

Kakoli npuHIUN BU3yaiu3aiiy KIFOUYEBhIX
ToKa3aTesiei MUHUMU3HPYET JJIEMEHTHI, HE
Hecynie nHOOPMAITUH [Tl pEIIeHus ?

Data-Ink Ratio

[1K-2

Kakoit ”HCTpyMEHT arperupyeT KitoueBbie
METPHUKHU MPOIYKTA AJIE MOHUTOPUHTA U
MPUHSTHUS pelIeHUun?

Jamb6opx (I1anens
noKasareseil)

[1K-2

Kaxkast KOHCTpYKIIHSI B CKPHUIITE IPUMEHSIET
(GYHKIIHIO K KaXIOMY JIEMEHTY psaa
JTaHHBIX?

Map / apply

[1K-6

Kaxoii ananus oTciexuBaeTt MoBeacHUE
TPYII ITOJIb30BaTENel BO BPEMEHH IS
OIICHKHU KU3HEHHOTO ITUKJIA MPOAYKTa?

KoroptHslit ananus

[1K-2

Kakoli 00BbEKT B SI3bIKE ITPOrPaMMHUPOBAHUS
XPaHUT OJHOPOHBIE TaHHBIE B OTIEPATHBHOM
HaMSITH I BEIYUCIEHUN?

Maccus (Array)

[1K-6

Kakolf MexaHu3M B HHCTpYMEHTax aHalln3a
JAaHHBIX YCKOPSACT MaTEMaTUYCCKUC
omeparyu 0e3 IUKIOB?

Bexropusanus

[1K-6

10.

Kakoii pruck BoO3HHMKaET MPU BHEIPEHUU
TOTOBBIX BEO-CEPBUCOB 0€3 TOHUMAHUS UX
APXUTEKTYpHI?

DddexT uepHoTO SAMUKa

OIIK-3

11.

Kakoit mpuHIHIT apXUTEKTYPbl COBPEMEHHBIX
CEPBHUCOB TO3BOJIIET 00padaTHIBATh TAHHBIC
Ha HECKOJIBKHX y3JIax?

Pacmipenennennas oo6paboTka

OIIK-3

12.

Kakoit natepdeiic odecreunBaet
MHTETPAINIO pa3padaThIBAEMOT0 CPEACTBA C
BHCHIHMMH IIPOTPaMMHBIMHA CepBI/IcaMI/I?

API

OIlIK-3

13.

Kakas nociie10BaTeIbHOCTb 3TAIOB
ABTOMAaTH3MPYET MOTOK JaHHBIX B pabouem
nporecce pa3padboTku?

Kounsetiep nannbix (Pipeline)

[1K-6

14.

YTto rapaHTUpYyET BO3MOXKHOCTH IIOBTOPEHHUS
PE3yNbTATOB IIPU PA3BEPTHIBAHUU
MIPUKJIATHOrO CpeacTBa?

BocnpoussoaumocTs cpebl
(BepcnonupoBanue)

OIlIK-3

15.

Kaxkoit 00beKT B KOJ€ cChUIAeTCS Ha JaHHbIE
0e3 WX KOMUPOBAHUS JJISI ONTUMHU3AIIAN
nmamsaTu?

View (IlpencraBnenue)

[1K-6

16.

Kaxkas ommrOka BU3yaJIM3allUU UCKAXKACT
BOCIIPUATUC KIIFOUCBBIX IoKa3aTeleh
JIMIITHUMM dJIEMEHTaMM ?

Buzyanbnsiii nrym (Chart Junk)

[1K-2

17.

Kaxoe mpaBuiio B MHCTpyMEHTaX aHaIHU3a
JAHHBIX COTJACOBBIBAET (POPMBI MACCHBOB
TIpH oTeparusx”?

Broadcasting (TpancnupoBanme)

[1K-6

18.

UTto yka3pIBaeT Ha HEBAIMIHOCTh THITOTE3HI
IIPU OLIEHKE CTATUCTUYECKON 3HAYMMOCTH
SKCIIEPUMEHTOB?

[lepeobyuenne moenn

[K-2

19.

Kakoii atan ckpunta BaiMaainuy TMIoTe3
yAaJseT OMNUOKY Tiepes; OCHOBHBIM
a"agn3om?

OuncTKa JaHHBIX

[1K-6

DNEeKTPOHHBIA JOKYMEHT




20.

Kaxkoit MmeTon1 B pUKIaAHOM CPEICTBE
3aIAIIaeT KOHPUICHITHATBHOCTh
T0JIb30BaTEIICH IPU 00padOTKE JAHHBIX ?

AHOHI/IMI/I3aL[I/I$I JaHHBIX

OIIK-3

DNEeKTPOHHBIA JOKYMEHT
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