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1. Kparkas xapakTepucTHKA JHCHUIIUHBI (MOAYJIs1)

Pabouas nporpamma aucuumuinabl (Moaynst) «Python ans aHanu3a JaHHBIX» COCTaBIICHA B
COOTBETCTBUHU € (eaepaibHbIM T'OCYJAapPCTBEHHBIM O0pa30BaTEIbHBIM CTAHJAPTOM BBICHIETO
oOpa3oBaHus — Maructparypa o cnenuansaoct 02.04.01 MaremaTika 1 KOMITBIOTEPHBIC HAYKH,
npoduns [IpoaykroBas aHaIMTHKA, YTBEPKACHHBIHN npruka3oM MUHUCTEPCTBA HAYKH U BBICILIETO
obpa3zoBanus Poccuiickoit ®enepanuu Ne 810 ot 23.08.2017 roxa.

Uzyuenue aucuumiauabl (Moayisi) «Python mys ananusza JaHHBIX» MOMOTAaeT CTYIEHTaM
OCBOHTH OJIMH M3 CaMbIX MOIYJSPHBIX U YHUBEPCAJIBHBIX S3BIKOB MPOrPAaMMHUPOBAHUS, IIMPOKO
UCIIONIB3YeMBIX B Hayke, OuszHece u IT-unmyctpun. OcBoenue ocHoB Python mnosBosser
3 PEKTUBHO aBTOMATHU3UPOBATh 33Ja4H, aHAIM3MPOBATH JaHHBIE M CO3/aBaTh MPOTPaMMHbBIE
MPOJYKTHI, YTO 3HAUUTEIHHO pacIIUpseT MpodeccnoHalbHbIE BO3MOKHOCTH.

MecTo JTUCUMIIIIMHBI (MOXYJIS) B CTPYKTYpe 00pa3oBaTeibHOI MPOrpaMMbl

Hacrosmas nuciumninuHa (MOAyIb) BKIIOUEHA B Y4€OHBIH IJ1aH 1O IMPOTrpaMMe MOATOTOBKH
maructpatypsl mo HampaBienutro 02.04.01 MaremaTuka W KOMIBIOTEpPHBIE HAyKH, Mpoduin
[TpoxykTOBast aHATMTHKA U BXOAMUT B 00s13aTeNbHYIO YacTh biioka 1.

Hucnurnnuna (Moayinb) usydaercs Ha 1 kypce B 1 cemectpe.

Heap u3yyeHuss IUCHUILUIMHBI (MOAYJIs): (pOpMHpPOBAHHUE Yy CTYIEHTOB 3HAHUMN 0a30BbIX
KOHIIETIMI MporpaMMHupoBaHusi Ha s3blke Python nis pa3palGoTku mpocTHIX Mporpamm U
pelIeHys MPUKIAaIHbIX 3ajad.

3agayu u3y4yeHust JMCUUILIHHBI (MOAYJIfA):

— ¢opmupoBaHre 3HAHUS OOBEKTOB M MeToA0B pandas mis paboTel ¢ matadpperimamu,

00BEKTOB U MeT0J10B Numpy /17151 paboThl ¢ MHOTOMEPHBIMH MaCCUBAMU;

— (opmupoBanue 3HaHUs 00bEKTOB U MeTo ] matplotlib u seaborn /s Bu3yanu3anuu,

— ¢opmupoBaHue 3HaHHs 0Aa30BBIX METOJIOB aHAJIN3A JIJAHHBIX, 0a30BBIX METOJIOB PELICHUs
NPUKJIAJHBIX 33/1a4, OCHOBHBIX METOJIOB U OubimoTek 11t pabotsl ¢ API, koHcomb10, git, cron;

— (hopmupoBaHHe yMEHHs 00pabaThiBaTh JaHHbIE B pandas v numpy;

— ¢opMHpOBaHHE YMEHHsS MPOBOJAUTH BBIYHUCICHUS M3 JIMHEHHOW anreOphl ¢ MOMOIIBIO
MHOTOMEPHBIX 00BEKTOB numpy,

— (hopMHpoOBaHHE YMEHHUSI CTPOUTDH PA3IMYHbIE BUJbI IPA(PHUKOB C MOMOULIbIO OMOIMOTEK
matplotlib u seaborn;

— ¢opmupoBaHre yMeHUs noaktoyarbes K API;

— ¢opMHpOBaHHE YMEHHs HACTpauBaTh ABTOMATHUYECKYIO PACCBUIKY METPHK uepe3
Tenerpam-00rta,;

— ¢opMHpOBaHKE YMEHHs pelaTh MPUKIAJHbIE 3a/1a41 C UCIIOJb30BaHueM python

— (hopMupoBaHHE YMEHHS MCIOIb30BaTh OCHOBHBIE CpEICTBA pazapOOTKU: jupyter
notebook, jupyterhub;

— ¢opmMHEpoBaHKE HaBbIKA PEIIATh MPUKIIAIHBIC 331a4H C UCTIONIBb30BaHUEM python;

— ¢opMHpoBaHUE HaBbIKA AaHATM3UPOBATh JAHHKIE C HCITOJIb30BaHHEM python

— ¢opMHpOBaHKE HaBBIKA MOATOTABIMBATh U 00pabaThIBATh JaHHBIE C MOMOIIBIO python;

— ¢opMHpoBaHHE HaBbIKa BHIOMPATh KOPPEKTHBIH THN BHU3yalIM3allUd W CTPOUTH
BU3yalu3anuu cpeactamu matplotlib u seaborn;

— ¢opMHpOBaHUE HaBbIKA HACTPAUBATh MOAKIIOYEHNS K BHEIIIHUM UCTOYHUKAM.
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2. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUs

Komnerennuu, ¢opmupyembie B pe3ylbTaTe OCBOCHHS IUCIHHILIMHBI (MOIYJsS) IpH
MIPOBEJCHUH YUeOHBIX 3aHATHI B (hopMe KOHTAKTHOU pabOThI 00YJarOIIUXCS ¢ IEAArOTHYeCKUMU

paboTHHKaMu YHUBEPCUTETA U B (POPME CAMOCTOSATEIILHOM PabOThl 00YJAIOIIUXCSL:

Komnerenuus

Conepxanue
KOMIECTCHIINH

HNupukarop
KOMIIeTeHIINH

IlepeyeHb MJIAHNPYEMBIX
pe3yJbTaTOB 00y4eHus Mo
AucCHHIINHE (MOTYJIIO)

OIIK-3.

Cnoco0OeH caMOCTOSITENBHO
C03/1aBaTh IIPHUKIIAIHBIC
MpOrpaMMHBIE CPEACTBA Ha
OCHOBE COBPEMCHHBIX
WH()OPMAITHOHHBIX
TEXHOJIOTHH U CETEBBIX
PECYPCOB, B TOM YHUCIIC
OTEYECTBEHHOT'O
MIPOU3BO/ICTBA

OIIK-3.1.

3HaeT OCHOBHBIC MPUHIIMIIBI
MIPOTPaMMHUPOBAHUS, APXUTEKTYPHI
MPOTPaMMHOI0 00eCTICUeHUS U
COBpPEMEHHBIE SI3BIKU
MIPOTPaMMHUPOBAHUS, a TAKKE
0COOCHHOCTH OTE€YECTBEHHBIX
WH(POPMALMOHHBIX TEXHOJIOTHI 1
CETEeBBIX PECYPCOB

OIIK-3.2.

YMeer pazpabaTbIBaTh NPUKIaTHbIE
IIpOrpaMMHBIE CPECTBA, UCTIOIB3YS
COBpEMEHHBIE HHCTPYMEHTHI U
TEXHOJIOTHH, a TAK)KE HHTETPUPOBATh
HX C CETEBBIMH pecypcamu AJIs
pelIeHns] KOHKPETHBIX 33134

OIIK-3.3.

HNMeet NpakTUYECKUNA OIBIT
pa3paboTKu MPOTrpaMMHEIX CPEJICTB,
KCIIOJIb3YEMBIX ITPU TOCTPOECHUU
MaTeMaTHYeCKUX MoJeliel B
€CTECTBEHHBIX HAYKax

[1K-6.

Crioco6eH pa3pabaTsiBaTh
MporpaMMHoOe o0ecreueHune
JUTSL PEIICHUS TPUKIIAIHBIX
3amad B chepe
MPOAYKTOBOMN aHAJIUTUKHU

[1K-6.1.

3HaeT OCHOBHBIE SI3BIKU
IPpOrpaMMUPOBAaHUSA, METOIBI
pa3paboTKH MPOrpaMMHOTO
obecrnieueHus, a TaKXKe MPUHIIATIBI
MIPOEKTUPOBAHUS U aPXUTEKTYPBI
HpOI‘paMMHLIX CHCTEM,
MIPUMEHSEMBIX B IPOAYKTOBOH
AHAJIUTHKE

[K-6.2.

YMeeT aHanu3upoBaTh NPUKIIAHBIE
3aJ1a4yu, pa3padaTbiBaTh aJrOPUTMBI
U PEaIM30BBIBATh UX B BUJIE
IPOrpaMMHOI0 00eCIICUEHHUS,
UCIIOJIB3YS COBPEMEHHBIC
WHCTPYMEHTBI U TEXHOJIOTHH, a
TaKXe MPOBOJMTH TECTUPOBAHHUE U
OTJIaJIKY CO3JAHHBIX PELICHUI

[K-6.3.

HNMeet npakTHYECKUNA ONBIT
pa3paboTKH MPOrpaMMHOTO
oOecrniedeHus B paMKax pealbHbIX
MIPOEKTOB, BKJIIOYAsl y4acTHE B
KOMaHJax, r71¢ ObUTH YCIIEIIHO
peann30BaHbl PEIICHUS IS
KOHKPETHBIX MPHUKJIATHBIX 33144
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3. Temaruueckuii njiax

Ne TpynoeMKocTh, aKaeMUYeCKHE YAChI
HanmenoBanue
n/n Ounas gpopma TKY
pa3aena JUCHMIIHMHbI .
AynutopHasi paboTa CamocTo | (Tekymuii KOHTPOJIH
(Monyas) KonTp
Jlexuuu | Mpaktudeckn | = | siTeabHa ycneBaeMoCTH)
€ 3aHATHA s1 paboTa
1 | BBeneHue u HacTpolika 2 2 39 JlomariHee 3aganue
Cpelbl pa3paboTKH

2 | Pandas 2 2 40 JloMarnee 3ajaHue

3 NumPy 4 4 40 JlomariiHee 3aganue

4 | APl and Virtual machine 4 4 40 Jlomarnaee 3aanue

5 | Bmyanuzarnus 4 4 39 JlomariiHee 3aganue

TIpoekT
3auem c ouenkoi 2
Hmozo: 16 16 2 194
Ob6vem oucyunaunovt (Mooyns) 228
(6 ax. u.)
O6vem Oucyuniunvt (MOOyan) 6
(6 3au. eo.)
4. CopepxaHue TMCUUILTHHBI (MO1YJIs)

Neni/mm HaumenoBanue pazjeJia Conep:xaHue TUCHUILIMHBI (MOYJIs1) 10 TEMaM

JUCHMIJIMHBI (MO1YJIs1)

BBenenue u HacTpoiika cpenbl

pa3paboTKH

Cpena pazpabotku: Jupyter Notebook, Google Colab,
JupyterHub. KomannHas ctpoka

Pandas

OcHoBHBIE CTPYKTYpHI faHHbIX: DataFrame, Series. ba3oBsie
metoasl DataFrame (head, tail, info, describe, dtypes, shape,
len, mposepka wa null). UMmopT/3kcnopt TaHHBIX: (haiibl,
0a3bl naHHbIX. Crnaiicunr u unbTpanus DataFrame: mo
KOJIOHKaM, 110 HHZEKCaM, CO3/IaHle MacoK, peryJsipHbIe
BBIpXEHUS ISl pabOTHI co cTpokamu. COpTHPOBKa.
Coenunenue u npeodpasosanue DataFrame: merge, append,
pivot, groupby. CunTakcuueckuii caxapok: lambda functions,
map().PakTOpHBIN U KOTOPTHEIN aHann3. OCHOBHBIC
IPOJIYKTOBBIE METPHKH M KaK C HUIMHU padoTaTh

NumPy

YerpoiictBo NumPy n mapaaurma oceil. Bekropasie
BBIUMCJICHUA: CKaJIsIp, BEKTOP, MaTpHia. Onepaiu ¢ OCSIMHU.

[IpakTrueckue 3agaun Ha NumPy: nuHeiiHas anreopa,
YIPOLICHUE BBIYNCIICHUH, BpEMEHHBIE PSAIbI U
MIPOTHO3HPOBAHUE

API and Virtual machine

Konnenuusa API: with token, without token. IToaxntouenue x
API, tpancdep nansbix. [IpoexTupoBaHue apXUTEKTYPbI
MOTOKOB JIaHHBIX. PaboTa Ha BupTyansHOU Mammue: Cron,
command line

Busyanuzanus

OcHOBHBIE THITbI BU3yanu3aiuii: plot, scatter, bar. Beioop
BU3YaJIM3aIlAY TI0]] KOHKPETHYIO 3a1auy. bubmuoreku:
Matplotlib, Seaborn, Plotly
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5. YueOHO-MeTOaHYECKOE O0ecIeYeHue

YHUBEpCUTET  pacmojaraeT MOJHBIM  HAa0OPOM  JIMIEH3MOHHOTO M CBOOOJHO
pacIpoCTpaHsIeMOro IPOrpaMMHOI0 OOECleYeHMs, BKJIOYas MPOAYKTHl OTEYECTBEHHOIO
IPOM3BOJICTBA.

Kaxnplii cTyneHT B TedeHHe BCEero IMepuoAa OOydeHHUs IOoJIydaeT HHIMBUAYaJlbHBIN
HEOTPAaHWYEHHBIH  JOCTYH K  DJIEKTPOHHO-OMONMOTEYHOH  CHUCTeME W 3JIEKTPOHHOU
MH(POPMALIMOHHO-00pa30BaTENbHOM cpele  yHUBEPCUTETa. OTH CHCTEMBbl IPEJOCTaBIISAIOT
BO3MOXHOCTH JIOCTYIIa K pecypcaM 3 J000i TOUYKH, TJIe eCTh NOJKII0UeHHe K ceT VHTepHer,
KaK Ha TEPPUTOPUU YHUBEPCUTETA, TAK U 3a €ro MpeJesiaMu.

CrynentaMm o0ecriedeH yJaJIeHHBIH JIOCTYIl K COBPEMEHHBIM MPO(pecCHOHATBHBIM 0azaM
JAHHBIX U UH()OPMAIIMOHHBIM CIIPABOYHBIM CUCTEMaM.

Ocnosnas numepamypa:

1. Yepusbimues, C. A. OcHoBBI TporpammupoBanus Ha Python : yueOnuk mis By30B / C. A.
UYepHnsliieB. — 2-e U3 1., nepepad. u nom. — Mocksa : M3garensctBo HOpaiit, 2025. — 349 ¢. —
(Beiciiee o6pazoBanme). — ISBN 978-5-534-17139-6. — Tekct : dIeKTpOHHBIA //
O6pasoBarenbHas wiatdopma KOpaiit [caiit]. — URL: https://urait.ru/bcode/567821.

Jlononnumensnasn n1umepamypa:

1. ®enopos, . FO. I[IporpammupoBanue Ha python : yuebHoe mocobue amus By3os / . FO.
®enopoB. — 6-¢ uzg., mepepad. u gon. — Mocksa : UznarensctBo HOpaiit, 2025. — 187 c. —
(Beiciiee oOpazoBanme). — ISBN 978-5-534-19666-5. — Tekct : d31eKTpoHHBIHA //
OopasoBarenbHas wiathopma KOpaiit [caiit]. — URL: https://urait.ru/bcode/556864.

6. MaTepuajabHO-TEXHHYECKOe ofecreyeHmne

VYHUBEpCUTET pacnojaraeT MaTepHallbHO-TEXHHYECKOH 0a30if, COOTBETCTBYIOLICH
JEHCTBYIOIMM MPOTUBOIIOKAPHBIM IIPaBUJIaM U HOpMaM U 0OecreunBaroleil MpoBeIeHNE BCEX
BUJOB JUCUUIUIMHAPHOW M MEXAUCHUIUIMHAPHONW TOATOTOBKM, IMPAKTHYECKOW U Hay4yHO-
HCCJIEIOBATENIBCKON padoT 00ydaromuxcsl, IPe1yCMOTPEHHBIX YU€OHBIM MJIAHOM.

[TomerieHus1, KOTOpPbIE MPECTABISAIOT CO00M yueOHbIE ayAUTOPUH JJIsl TPOBEICHUS 3aHATHH
JEKUMOHHOTO THWMA, 3aHATHUM CEeMUHApCKOro (MPakTUYECKOro) THMA, TPYIIOBBIX U
UH/IMBUYaJIbHBIX KOHCYJbTAIUH, TEKYIEro KOHTPOJIS U MPOMEXYTOYHOM aTTeCTalll1, a TaKKe
MOMEILEHUS JUIsl CAMOCTOSITEIbHOM paOOThl M OMELIEHUS Ui XpaHEHUs U MPOPUIAKTHUECKOTO
oOcity>)xuBaHus yueOHOro obopynoBanus. [lomeneHns: yKOMIUIEKTOBaHbI CIIEUATN3UPOBAHHON
MeOEeNbI0 U TEXHUYECKHUMM CPEJICTBAMHU OOYy4YEHMs, CIYyXallMMU JJIs MPEeACTaBlIeHUsl y4eOHOM
uHpopManuu OOJIBIION ayTUTOPHH.

N3yuenue quctumiauHbl (MOAYJs1) 00€CIieunBaeTCsl B yYeOHBIX ayIUTOPHUSIX, OCHAIIEHHBIX:

— CTOJIaMU U CTYJIbSIMH;

— KOMIIBIOTEPHOM TEXHUKOW;

— CHeUaIN3UPOBAaHHBIM 000pYI0BaHUEM, BKIIOUAsl IEMOHCTPAIIMIOHHOE 000PYIOBaHHUE.

[Tomerenus U1 caMOCTOATENbHOM pabOTh 00yUYaIOIIUXCs, B TOM YHCIIE TPUCTIOCOOIECHHBIE
JUISL MCTIONBb30BaHMsI MHBAJIUIAMH M JIMLIAMU C OTPAHMYEHHBIMU BO3MOXXHOCTSMH 3J0POBBS,
OCHAILEHbI KOMIBIOTEPHON TEXHUKOM C BO3MOXKHOCTBIO MOAKIIOUEHHS K ceTu «MHTepHeT» M
obecrieueHreM JOCTyna K B DJJIGKTPOHHYIO HWH(OPMAIMOHHO-00Pa30BaTEIbHYIO Cpeay
YHusepcurera.

OOyyaromMcsi TPeNoCTaBIAETCA JAOCTYN (B TOM 4YHCIE YHAlIeHHBIN) K pecypcam
UH(POPMALIMOHHO-TEIIEKOMMYHHUKAIIMOHHON ceTH «HTepHeT», 3JeKTPOHHBIM pecypcaM (B TOM
YyHClie AJEKTPOHHBIM OHOIMOTEYHBIM CHUCTEMaM, COBPEMEHHBIM MNpo¢eCcCHOHAIbHBIM 0a3zam
JAHHBIX 1 UH(OPMAIIMOHHBIM CIIPABOYHBIM CUCTEMaM):
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Ne HaumenoBanme noprasa (M3ganus, Kypca, 10KyMeHTa)

CchbliIka

[y

Karactpodsl, cTuxuiiapie OeCTBYS, aBAPUH, JTHICMHUH.
ConHevHast ¥ TeOMarHATHAS aKTHBHOCTD. /€KETHEBHBIH 0030p

http://www.disasters.chat.ru

2 | Karanor mo 6e€30macHOCTH KM3HEAEATENHHOCTH http://www.eun.chat.ru

3 | Hayunas snextponnas oubnnoreka elibrary.ru 6ubmuorexa https://elibrary.ru/defaultx.asp

4 | basa manneix qs | T-cienuanncTos https://habr.com

5 | ba3za nannbix ScienceDirect https://www.sciencedirect.com

6 | OdunmansHbiii caliT MUHHACTEPCTBA HAYKH H BBICIIETO https://minobrnauki.gov.ru/
obpazoBanns Poccutickoit Denepanuu

7 | ®enepamsHbIi mopTan «Poccuiickoe odpasoBanue” https://www.edu.ru/

8 | Uudopmanmonnas cucrema "ExquHoe oKHO JoCTymna K
o0pazoBareibHBIM pecypcam”

http://window.edu.ru/

9 | Enunas koyuekuus iupoBBIX 00pa3oBaTeIbHBIX PECYPCOB

http://school-collection.edu.ru/

10 | denepanbHBIi HEeHTP HHOOPMAITMOHHO - 00Pa30BaTEIHHBIX
pecypcos

http://fcior.edu.ru/

[lepeuenr WHGOPMAIMOHHBIX TEXHOJIOTUH, WCIOJIB3YEeMbIX IPH  OCYHIECTBICHUU
00pa30oBaTeILHOTO Mpoliecca 10 JUCHUIIMHE (MOAYII0), B TOM YHCIIE€ KOMIUIEKT JIMIEH3UOHHOTO
OPOTPAMMHOTO  OOECIIEYeHHs, COBPEMEHHBIE TpPOQecCHOHaNbHBIE 0a3bl  JaHHBIX W

I/IH(1)OpMaI_II/IOHHBIe CIIPABOYHBIC CUCTCMBI.

HaumenoBanmne 110 IIpousBoacreo JInuen3nonnoe / cB000IHO
pacnpocTpaHsieMoe

OnepannoHHbIe CUCTEMBbI:
Microsoft Imagine (Windows Client, | 3apy6exHoe JIMIICH3HOHHOE
Server)
bpaysepsbI:
SAnnekc.bpaysep OTE4YECTBEHHOE CBOOOJIHO pacrpocTpaHsieMoe
Google Chrome 3apyOekHOe CcBOOOIHO pacIpocTpaHsieMoe

Od¢ucHbIe IPUIOKEHHUS:

Microsoft Imagine (Visio, OneNote) | 3apybextoe

JIMIICH3UOHHOE

TeXstudio 3apy0exHoe cBOOOJTHO PACIPOCTPAHSIEMOE
Adobe Acrobat Reader 3apy0esKHOe CBOOOJIHO pacrpocTpaHsIeMoe
IIporpammHoe o6ecneveHue 1Jsl IVIAHNPOBAHUS M YUeTa BpeMeHH:

Toggle app | 3apyOekHOe | CcBOOOIHO pacIpocTpaHsieMoe
CucreMbl ynpapJjieHHsI TPOEKTAMM:

Microsoft Imagine (Project) | sapyGesxnoe | muuensmonnoe

Cucremsbl ynpapieHusi 0a3aMH JaHHbIX:

Microsoft Imagine (SQL Server) | sapyGeskHoe | nuuensuonHoe

Cucrembl pe3epBHoro konuposanms (backup):

Acronis Backup Advanced for 3apyOexHoe JIIIEH3HOHHOE

HyperV

CnpaBo4YHO-IPAaBOBBIE CHCTEMBI:

Koncynprantllimtoc: cipaBouHO- OTEUECTBEHHOE JMLEH3UOHHOE

paBoBasi CHCTEMa

CpencrBa aHTHBHPYCHOIi 321U THI:

Kaspersky Endpoint Security s OTEYECTBEHHOE JIMLIEH3UOHHOE

ousneca CranaapTHeIid Russian

Edition

IlakeTbl MPOrPaAaMMHBIX CPEICTB M OHOITHOTEK:

AutoPsy 3apyOexHoe cBOOOJTHO pacpoCTpaHsIeMOe
Interactive Disassembler (IDA) 3apyOexHoe cBOOOJTHO pacpoCTpaHsIeMOe

Cucrembl ynpajieHusi ouéanorpaguyeckoii uHpopManmeii:
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Zotero | 3apyOekHOE | CBOOOHO pacIpoCTpaHsIeMOe
CepBHuCHI U CTYKObI:

Bind 3apy0exHOe CcBOOOJTHO PACIIPOCTPAHIEMOE
Docker 3apyOekHOE CBOOOHO pacIpOCTpaHsIEeMOe

7. MeToanyeckue U OLIEHOYHbIE MATEePUAJIbI
MeToan4yeckne ykazanus JJ1s1 00yYAIOIMXCS M0 OCBOEHHUIO TUCIHILUIMHBI (MO1YJIA)

B mponecce n3ydenuss aqucuuruiiel (Moxynsi) «Python s ananusa maHHBIX» B pamMKax
TEKYILLEro KOHTPOJIS YCIIEBAEMOCTH MCIIOJIB3YIOTCS TaKue BUAbI Y4eOHON paboThl, KaK JEKIHH,
IPAKTUYECKUE 3aHATUS, [JOMAIHUE 3a/JaHus, I[POEKT, a TakXKe pa3jIUuHble BUIbI
CaMOCTOSITENIbHOW paboThl 00y4arolMXcsl MO 3aJaHHI0 IPENoAaBaTelis, HAIpaBJICHHbIE Ha
pa3sBUTHE  HABBIKOB  NPO(ECCHOHANBHOM  JIEKCHKH, 3aKpEIUICHUE  IPAKTUYECKUX
npo¢eCCHOHATIBHBIX KOMIIETEHIIMH, TOOIPEHNE NHUIMATHB.

Jlexyus — cuUCTEMAaTHYEeCKOEe, IOCIEIOBATEIbHOE, MOHOJOTHUYECKOE  H3JI0KEHHUE
npernoiaBaTesieM yueOHOro MaTepuana, Kak paBuiio, TEOPETUYECKOTO XapaKTepa.

B mpormecce neknmii peKOMEHIYETCS BECTH KOHCHEKT JICKIUH: KPAaTKO M CXEMaTHYHO
(UKCUPOBATh OCHOBHBIC HJCH, BBIBOJBI W OOOOIICHUS JICKIIMW; BBIICIATH BaXKHBIC MBICIIH,
KJIIOYEBBIE CJIOBa W TepMUHBL. HeoO0X0AMMO OTMETHUTH BOMPOCHI WM MaTepHajbl, KOTOpPbIE
BBI3BIBAIOT 3aTPYIHCHHS, U MOMBITATECS HAWTH OTBETHI B PEKOMEHI0BaHHOU JnTepatype. Ecimu
pa3o0parbcsi B Marepuaje HE yHaercs, cieayeT c(hOopMyIHpoBaTh BOIPOC W 3a1aTh €ro
NPEIOo/IaBaTeII0 Ha KOHCYJIBTAIIMH WA BO BPEMsI CEMHUHAPCKOTO (TIPAKTUYECKOT0) 3aHSTHSI.

Yuacmue 6 cemunape (npaxmuueckom sanamuu) — akTUBHAs paboTa CTY/IEHTa HA CEMUHApE,
€ro OTBEThI Ha BOIPOCHI MIPENoaBaTelis U y4acTHe B JUCKYCCHH.

Jl1g ycnemHoro yyacTusi B CEMUHape CTyJ€HTaM peKOMEHAYETCs 3apaHee 03HAKOMUTBCS €
TEMOU OOCYXKIEHHs, MPOYUTAaTh HEOOXOAMMbIE MaTepUalbl U MOATOTOBUTH BOIPOCHL. BaxHO
aKTHBHO CJIYIIaTh U BOBJIEKATHCS B IUCKYCCHIO, BHICKA3bIBasi CBOM MHEHUS U apTYMEHTUPYS UX.
[Ipu oTBeTax Ha BOMPOCHI MPENOJABATENSI CTOUT OBITh YBEPEHHBIM, YETKUM M JIOTUYHBIM,
OMUPAsICh HA M3YYEHHBIN MaTepuall. Takke MOJE3HO MOACPKUBATH TUATIOT ¢ OJHOKYPCHUKAMHU,
9TOOBI 000TaTUTH OOCYKIACHHUE U PACITUPUTH CBOU 3HAHMUSI.

IIpoexm — 3TO LieNIEHAIIpaBICHHAs AESTEIBHOCTh, UMEIOIIAsl ONPEIEICHHBIE LIEIH, 3a1a41 U
BPEMEHHBIE PAMKH, B PE3YIBTATE KOTOPOU CO31AETCS YHUKAIBHBIN IPOAYKT UJIU yCIIyra.
Jns ycnenitHoW IMOATOTOBKH IPOEKTa PEKOMEHIYETCS! CIEAYET BBIIOJHATH CIEAYIOIINE
PEKOMEHJAlUN:
— YETKO OMpeJeNuTe 1eib U 33Jja4l MPOEKTa, YTOObl TOHUMATh, KAKOW pe3yNbTaT BbI
XOTHUTE JIOCTHYb;
— COCTaBbTE IUIaH padOThI, pa30UB MPOEKT Ha 3TAIbl C YKa3aHUEM CPOKOB BBIITOJIHEHUS
KaXJ10T0 U3 HUX;
— HCHOJB3YHTE pa3HOOOpa3Hble HCTOYHMKM HMHGOpMAIMM W HUHCTPYMEHTHI IS
UCCJIEIOBaHMSI TEeMbl, 4YTOOBI 00ECHEYUTh KAa4eCTBEHHYIO OCHOBY Ul BAalllero
IIPOCKTA,
— PETYJISIDHO IIPOBEPSIUTE IPOTrpecc U BHOCUTE KOPPEKTUBBI B IUIAH, €CIU OTO
HE00X0UMO, YTOOBI OCTABAaThCS HAa MPABUIILHOM ITYTH K 3aBEPILIEHUIO TPOEKTA.

Homawmnee 3a0anue — HaboOp 3a/1a4 O TEMaM HEJIENH.

[Ipu pabore Haj MAOMANIHUMM 33JaHUSIMU BaKHO BHUMATEIIbHO O3HAKOMHTHCS C
TpeOOBaHUSAMHU M CPOKaMU BBIMOJHEHHs. PexomMeHayeTcs pa3douBaTh 3a7aHus Ha 3Tambl, YTOOBI
n30exarb MEperpy3kd U Jydlle yCBOUTh Marepual. lcronb3oBaTh pa3ivyuHble UCTOYHUKU
UH(OpMaLKK, BKIIIOYasi yueOHUKH U OHJIAWH-PECypChl, Ui 0osiee Iiy00oKOro MOHUMAHHUS TEMBI.

Camocmosmenvnaa paboma — paboTa CTYyIEHTOB, HaNpaBJCHHAs Ha YIIyOJEeHHOE
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M3y4eHUE OTMICTBHBIX TEM U BOIIPOCOB YUCOHOW TUCIUTIIIUHBI (MOIYJIs).

B nporiecce camocTosTenbHOM paboThI CTYICHTHI B3aUMOJICHCTBYIOT C PEKOMEHTOBAaHHBIMHU
MaTepuaiaMH Mpu MUHUMAJIBHOM y4YacTHH MpenojiaBatess. 3a1auu CTyJeHTa BKIOYaoT padoTy
C KOHCIIEKTaMH JIeKIIui (00paboTKa TeKCTa), MIOBTOPHOE N3YUCHHUE YUCOHBIX MATEPUAIIOB TUIAHOB
U TE3UCOB OTBETOB, M3yUEHUE JIOMOJHUTEIBHBIX TEM, BHIIOIHEHHE Y4eOHO-HUCCIIEeI0BATENbCKUX
3aJJaHUN U IPYTOE.

CucreMa OlleHMBAHUA Pe3yJIbTATOB 00y4YeHUs 0 JUCHHMILUIUHE (MOIYJII0)

Kputepun nosryyeHusi ypoBHA M OLEHHBAHUS C(POPMUPOBAHHOCTH KOMIIETEeHUHIi 1O
aucuunnHe (moay.ao) «Python nuist anaau3za 1aHHBIX).

OrneHuBaHUE YpOBHS Y4YEOHBIX JOCTHMIKEHHH OOYYAIOIIUXCS MO JUCHHUIUIHHE (MOIYIIIO)
OCYIIECTBIISICTCS B BUJIC TEKYIIETO0 KOHTPOJISI YCIIEBAEMOCTH.

[IpomexyTouHasi aTTecTalUsi 10 JAUCHUIUIMHE (MOIYJIO) OCYIIECTBISIETCS B (opme
3auema ¢ OWEHKOW, TIPU ITOM TIPOBOJUTCS OIlEHKAa KOMIICTCHIIMH, C(OPMHUPOBAHHBIX IIO
IUACIUATUIHHE.

s OlleHWBAHUS TEKYIIETO KOHTPOJISL YCIEBAEMOCTH W IMPOMEKYTOYHOH aTTeCTaIlUH
UCIIONIB3YETCS JIeCATHOAIIIbHAS IIIKaJla OLICHWBAHUS, KOTOpasi COOTHOCHUTCS C TPaJAUIIMOHHOU
nATUOATUIPHON HIKAJION CIIETYIOIIMM 00pa3oM:

Hecsirubannbuas Iarudajnbuas Ounenka 3a Oo0masi xapakTepucTuKa pe3yJibTaTa
OLIEHKA OLIEHKA 3a4er 00yuyeHusi 10 JUCHUILIUHE (MOAYJIIO)

10 OTin4HO 3auTeHo CTyZIeHT TOJHOCThIO BIIAJCCT 3HAHUSIMH,

9 OTIMYHO 3auTeHo W3J0)KEHHBIMH B paboyell mporpaMme, Hu

8 OTINYHO 3auTeno rIIyOOKO OCMBICISET AMCHUIUIAHY (MOIYTB).

On CaMOCTOSTEILHO u JIOTUYECKHU
MOCIIEIOBATENIEHO OTBEYAET HA BCE BOIPOCHI,
aKIIEHTUPYS BHUMaHHE Ha HauOoJiee BaXKHOM.
VmMmeer aHaIIM3UPOBATH, CpaBHUBATb,
KJIACCU(UIPOBATD, 0000111aTh,
KOHKPETH3UPOBaTh M  CHUCTEMAaTH3MPOBATh
W3YYEHHBI MaTepHuall, BBIACISAS KIIOUYEBbIC
MOMEHTBl W  YCTaHaBIMBas MPUIHHHO-
CJICJICTBEHHBIE CBs3M. YeTko (opmyaupyer
OTBETHI, YBEPEHHO WHTEPIIPETUPYET
pe3yIbTaThl aHaJIN30B u JIPYTHX
WCCIICJIOBAHNN, a TaKKe peIlaeT CIIOKHBIC
3agaun. CTyJI€HT XOPOIIO 3HAKOM C METOJaMHU
HCCIICOBAHU, HEOOXOIUMBIMH JUISE
MPAKTHYECKON  JEATENbHOCTH, W  yMeeT
CBSI3BIBATH TEOPETUUECKUE aCIIEKTEI
MUACIUILINHBL  (MOIYJIS) C TPaKTHICCKUMHU

3a7a4aMu.
7 Xoporro 3auTeHo CryneHT oOlajaeT 3HaHUSMH TIpeaIMeTa
6 Xopomo 3auTeHo MOYTH B TIONHOM o00Beme  paboueid

nporpaMmbel 1 CaMOCTOATCIIbHO, JIOTUYCCKHU
MMOCJICA0BATCIIbBHO U BCECTOPOHHE OTBEYACT
Ha BCC BOIIPOCHI, aKICHTHUPYSA BHHMAaHHWEC Ha
HanOojee 3HAYMMBIX MoMeHTax. OH yMECT
AHAJIN3UPOBATh, CpaBHHBATh,

KJ1accu(UIMPOBATh, 000011aTH,
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JecarudannpHas IlsaTuéannbHas Ouenka 3a OO0mast XapaKTepuCTHKA pe3yJbTaTa
OLICHKA OLICHKA 3ayer 00y4eHHs N0 JUCHUTILUINHE (MOIYJTI0)

KOHKpPETU3UpPOBaTh W CHCTEMaTU3HPOBATh
W3y4eHHBIH  MaTepuas, BBICHSAS  €ro
KJIIOYEBBIE  acCleKThl W YCTaHaBIMBad
MIPUYUHHO-CIIEJICTBEHHBIE CBSI3U.
DopMynuUpyeT CBOM OTBETHI, YBEPEHHO
HUHTEPIPETUPYET pe3yabTaThl aHAIU30B MU
IpYyruX WCCIENOBAaHUM, a TaKXKe periaeT
CJIOXHBIE CUTyallMOHHBIE 3anayu. CTyaeHT
XOpOUIO 3HAKOM C METO/JaMHU HCCIIET0BaHUS,
HEO0XOIUMBIMH IS IIPAKTUYECKON
JeATENIbHOCTH, WU yYMEeT  CBA3BIBaTh
TEOPETUYECKUE  acleKThl  IpeaMera ¢
MPaKTUYECKUMHU 3aa4aMH.

5 Y 10BIETBOPUTEIHHO 3ayTeHo CryneHT oOyianaeT 0a30BBIMU 3HAHHSIMH 10

4 Y 10BIETBOPUTEIHHO 3auteHo JUCIMILIMHE  (MOJYI0), HO  HCIBITHIBACT
TPYJHOCTH MPH CAMOCTOSATENLHBIX OTBETaX U

UCTIONB3YeT HETOYHBbIE (OPMYIUPOBKH. B
X0Jle OTBETOB OH JIONyCKaeT OLIMOKH,
Kacaromuecst cyTH BomnpocoB. CTymeHT
CHOCOOEH pelmarbh TOJBKO CaMble MPOCTHIE
3aJjauyd M BIafeeT JHUIIb MHUHUMAJIbHBIM
HabOpOM METOJIOB HCCIIETIOBAHUSI.

3 He cnan He 3autreno | CtyneHT He  oBjiamen  00S3aTe/IbHBIM
He cnan He 3auTteno MHUHUMYMOM 3HaHWH 110 npeaMeTry U HE
1 He cian He 3auteno | MOKET OTBETUTh HA BOIPOCHI, JAXKE €CIH

nmpernogaBarciib  3a1a€T  JOIMOJHHUTCJIILHBIC

HaBOJAIINE BOIIPOCHI.

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

AKTHBHOCTH Bec |KoanuectBo Onucanne

Homamraue 3amanus | 50% 5 [Mucermennas padota ¢ HabOpoM 3a/1a4, KOTOPbIE HYKHO
PEUINTH 32 OrPAHUYCHHOE BPEMS

ITpoekr 50% 1 3amuTa npoeKTa

®opmyJia pacuéTa HTOrOBOM OLIEHKH IO AucHUIINHEe (Moaya) «Python nist ananusza
nanubIx»: «0,8x cpennee 3a qomantHue 3amanus + 0,2 X MpoeKT».

Texkymmii KOHTPOJIb yCIIeBAeMOCTH 00y4aKOIIUXCS MO0 JUCHUILIHHE (MOLYII0)
IIpumepHbIe JOMaNIHUE 3aIaHUS

Jomammnee 3aganue: Python nis anaan3a JaHHBIX M CHHTAKCHYECKHE KOHCTPYKIUH

1. Ucropus u ocobennoctu sizbika Python
Hanummre kpatkuii 0630p (150-200 ciioB) o ToM, Korna u modemy ObuT co3nad Python, a Taxke
0 €ro OCHOBHBIX OCOOEHHOCTSIX.

2. YCTAaHOBKA M HACTPOHKA OKPYKeHUsI
VYcranoBurte Python u HacTpoiite cpeny pazpaborku (Hanmpumep, PyCharm unmu VS Code).
CrenaiiTe CKpUHIIOTHI IPOIECCa YCTAHOBKH M HACTPONKH, a 3aTEM HAIMUIINTE KPAaTKOE
onucanue (50-100 coB) 0 TOM, Kak BbI 3TO CIEIIaH.
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3. OcHOBHBbIE CHHTAKCHYeCKHe KOHCTPYKIIUH
Hanummure nporpaMMy, KoTopas 3ampaiiuBacT y 10oJIb30BaTelsl €ro UM U BO3pacT, a 3aTeM
BBIBOAUT coobiienue B popmare: "[Ipuser, [ums]! Tebe [Bo3pacT] met."

4. YucnoBble THIIBI
Coznaiite mporpaMmmy, KOTOpast 3alpaliiBaeT y Mojab30BaTelisd JBa yncia (1eaoe u ApoOHoe),
BBINOJIHSICT HAJl HOIMHU apru(METHUECKHE ONIepaluy (CI0KEHUE, BEIUNTAHNUE, YMHOKCHUE,
JIEJICHNE) U BBIBOJUT PE3YJIbTaThl.

5. Jlornyeckue TUIIBI M ONIEPATOPBI
Hanummure nporpaMmmy, KOTopas 3arpaiiuBaeT y 1oJb30Baress ABa OyaeBbIX 3HAYCHUS
(manpumep, True nnu False), u BeiBoauT pesynbrat gorudeckux onepauuii (AND, OR, NOT)
HaJl HUMHU.

Jlomaminee 3aganue: Y cJI0BHS M IUKJIbI

1. Oneparop if, elif, else
Hanumure mporpammy, KoTopas 3arpaniaBaeT y mojb30Barelis oneHKy (uucio ot 1 1o 100) u
BBIBOJUT COOTBETCTBYIOIIUM TEKCT B 3aBUCUMOCTH OT OLICHKHU (Harpumep, "OTiudno",
"Xopomo", "Y noBnersopurensHo", "HeynonersopurensHo").
2. Jloruyeckue onepaTopsl
CoznaiiTe mporpammy, KOTOpasi 3alpaliiBaeT y MOJIb30BaTEINs [BA YUCTIa U BHIBOJMT, SBISETCS
JIM TIEPBOE YUCIIO OO0JIbILIE BTOPOr0, MEHBIIE UM PABHO, UCIIONIb3Ys JJOTHYECKUE ONIEPATOPHI.
3. Huxua for
Hanumure nporpammy, KoTopasi BHIBOAUT BCE YeTHbIE unciia oT 1 g0 50, ucnons3ys muki for.
4. Huka while
Cozpnaiite nporpamMmy, KOTOpast 3alpalliiBaeT y 0JIb30BaTelIs BBOJ] UUCEN U CYMMHUPYET UX,
MOKa MoJb30BaTelNb He BBeAeT (. B KkoHIIe BEIBEAUTE CyMMY.
5. Onepatopsl break u continue
Hanumure nporpaMmmy, KOTopas 3alpaliiBaeT y MoJib30BaTess BBOJ YHCEN 0 TeX MOop, MOKa OH
HE BBEJET OTpuLaTesnbHoe uncio. Mcnomas3yiite oneparop break /st BeIxoja U3 MUKIiIA.

Jomammuee 3aganue: OyHKUMH, CTPOKH M CIMCKH

1. Onpenenenne u BbI30B GyHKIMIA
Hanummure gyHkiunto, koTopas NpUHUMAET J1Ba YKCJIa U BO3BPAILLAET UX IPOU3BE/ICHUE.
Be13oBute 3Ty QyHKIIMIO U BBIBEIUTE PE3YibTaT.

2. ApryMeHTbI H IapaMeTpbI
Co3paiite GyHKIMIO, KOTOpasi IPUHUMAET CTPOKY U YHCIIO, a 3aTEM BBIBOJUT CTPOKY 3aJaHHOE
KOoJIMuecTBO pa3. [IporecTupyiite QyHKIHUIO ¢ pa3IMYHBIMUA apTyMEHTAMHU.

3. OcHOBHBbIE ONepPalU €O CTPOKAMU
Hanummre nporpaMmmy, KOTopas 3alipallliBacT y MOJIb30BATEN CTPOKY U BBIBOJUT €€ B BEPXHEM
perucTpe, a Takke KOJIM4eCTBO CUMBOJIOB B CTPOKE.

4. Co3naHue 1 HHULUATU3ALHUSA CIIHCKOB
Co3zpaiite crcok u3 5 Bammx JOOMMBIX PpyKkTOB. BeIBemuTe ero Ha skpaH U J00aBbTE €IIIe
OJIUH (PPYKT B KOHEIl CIIMCKA.

5. MeToabl CHUCKOB
Hanummure nporpaMMy, KoTopas co34aeT CIIMCOK YUCEN, 3aT€M yJaJsIeT U3 HErO OJIHO YUCIIO IO
UHJEKCY, COPTUPYET OCTaBIIMECS YKCIIa U BBIBOJUT PE3YNIbTaT.

IIpumepHBbIe 3a1aHUS 10 IPOCKTY

3ananue 1. Paciumpenue or4€éTHOCTH
Texkylyro OTYETHOCTb HEOOXOAMMO OOOTaTUTh HOBBIMH METPHKaMM, MOJb3YACh
JOCTYIIHBIMHA JaHHBIMH.
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* [Ipunymaii MUHUMYM JIB€ JOIOJIHUTEIbHbIE METPUKHU, KOTOPHIE MOXHO PacCUUTATh Ha
UMEIOIINXCS JAaHHBIX, M MpPeNocTaBb KoJ Ha Python ¢ BBIUMCIEHHEM JaHHBIX METPUK Ha
UMEIOLINXCS TabIuIax.

* J1o6aBb 3T METPUKH B TEKYLIYIO BEPCUIO PEIIOPTHHTA C TEJIErpamM-00TOM.

B pe3yabrare

* [Ipenocrass ipynb ¢aiin ¢ onucanueM u peaau3alyeld HOBBIX METPHK.

* OOHOBU PEMOPTHHI Yepe3 TeJerpam TakuM 00pa3oM, 4TOObI pacy€T M BU3yaU3alUs
HOBBIX METPHUK TaM MOSBHIIUCH.

Kpurepun

1. Onucano (cnoBaMu B MapKJayHax) MUHUMYM JIBE METPUKHU, KOTOPbIE UMEIOT OTHOLIEHHUE
K OM3Hecy oHaiH-KuHOTeaTpa (1 6amt 3a Kaxayr METPUKY, MAKCUMYM 2)

2. JIns naHHBIX METPUK HpEACTaBICHbI MpuUMepbl kKona Ha Python mns ux pacuéra B
nuHaMuke (1 6at 3a KakIyro METPUKY, MAaKCHMYM 2)

2. CpaBHUTEIIbHBIC 3HAYCHUS TAHHBIX METPUK, a TAKXKe rpa()UKU pacchUIAlOTCs TeJIerpaM-
6otom (1 Gamr)

3aganue 2. [Ipe3eHTanus pe3yJbTaTOB

Heo0Oxoaumo npe3eHToBaTh pe3yabTaThl Balleil paboThl

* Cpenaii crmaiapl pptX C JEMOHCTpallMed pE3yJbTaTOB TBOEH pabOTH, a TaKke C
JIEMOHCTpaIen

(MHAHCOBBIX M MPOAYKTOBBIX PE3yJIbTaTOB OHJIANH-KHHOTEaTpa (HE 3a0y/Ib UCIOIH30BAThH
MaTepuaibl U3 MPeabIAYIIero 3a/1aHus).

* Canmu Buzpeo (OBS/Loom/etc.) co CKpUHKAacTOM CIIAlIOB M YCTHBIM OOBSICHECHHEM
COAEPKUMOTI0 Ha 5-7 MUHYT.

B pesyasbTare

* [IpenocraBs ciaiiasl B hopmare pptx

* [IpenocraBp BII€O ¢ OOBSICHEHUEM CITAlIOB

Kpurepun

1. InvHa BUAEO HE3HAUUTENIBHO OTIIMYAETCS OT YCTAHOBJIEHHOTO Kopuaopa S5-7 MuH. Barre
JUII0 HE 0053aHO OBITH HAa BUJIEO, HO C HUM, KOHEUHO ke, myyire. (1.5 6amna)

2. Cnaiinel oQOpPMIICHBI C WCIOJB30BAHWEM BH3YAJIM3allMii W JOJDKHBI OOBSCHATH
BBINOJIHEHHYIO paboTy U OM3Hec oHnaiH-KuHOoTearpa. (1.5 6amia)

3. IlepBoe 3amaHue, HapaBHE C IPYTUMHU METPHKAMH, YITCHO B ITPE3CHTAIINH U B BUICO

(0.5 6anna)

3aganue 3. Texunueckoe 3aganue 1jass DWH

OO0mas pekoMeHAaIUA MO cAAYe 3aJaHUS

Heo0OxonnmMo o0paTuThes K AaTa HHXEHEpPaM U 3alpOCUTh JOT1. JaHHbIE

[Tpunymail MeTpuKH, KOTOpble HEBO3MOXHO PacCUMTaTh Ha UMEIOIUXCsS TabmuIax, HO
KOTOpbIE OBLITU OBI TTOJIE3HBI JIJIT MOHUTOPUHTA

B pesyabrare

[TpenocraBb TekcT (He Oonee 2000 3HAKOB) C OMMCAHMEM HOBBIX METPUK U JaHHBIX
(BUTpUH), KOTOPBIE HYKHBI IJIsl UX pacuera

Kpurepun

1. B Texcre yka3zansl HeoOxoauMble Tadbnuiibl (0.75 Ganna)

* HaGop xosioHOK

e TUn naHHBIX

* CMPBICITIOBOE HAITOJIHEHHE KOJIOHOK

* BpeMeHHOI TPOMEXYTOK, KOTOPBI XpaHUTCS B TaOJIUIIE

* YacToTy OOHOBJIEHUS TAOIHIIBI

2. B Tekcte Ha3BaHbBI 1 OMTUCAHBI METPUKH, KOTOPBIE OYIyT CTPOUTHCS HA HOBBIX JaHHBIX, a
TaK)Ke OIMMCaH UX Ou3Hec-cMbICH U uHTepnpetanus (0.75 6ama)
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3amanus 1J151 NPOMEKYTOYHOM aTTECTANUM 10 JUCHHUILIMHE (MOXYJII0)

Ne i/t

3ananue

OTBeT

Komnerenmus

CornocTaBbTe TUIBI JAHHBIX U UX OMHCAHUS:

1 - list (criucok)

2 - tuple (kopTex)

3 - set (MHOXECTBO)

4 - dict (cnoBapn)

A - VI3MeHseMbIii THI TaHHBIX, KOTOPBIi
onpeaeseTcs NapaMu KIII0U-3HaYCHUE

b - 3MeHsieMblii TUIT JaHHBIX, KOTOPBIA MOMKET
XPAHUTh PA3HbIE TUIbI JAHHBIX U UCIOJIb3YET
KBaJpaTHBIC CKOOKH

B - HeusmeHsieMblii TUII JaHHBIX, KOTOPBIA MOXKET
XPAHUTh PA3HbIC TUIBI JAHHBIX U UCTIOIB3YET
KpPYTJIbIe CKOOKH

I' - I3meHsieMblii TUIT JAHHBIX, KOTOPBIA XPaHUT
TOJIBKO YHUKAJIbHBIC 3HAUYCHUS

Omeem 3anuwiu ¢ nociedogamenvHocmu 0yKke ves
npobenos u 3nakoe npenunanus, npumep: AbBI.

BBIr'A

1b
2B
ar
4A

TErT
> -1 ot

16, 28, 31, 4a

16/2B/31'/4A

[1K-6

[lycTth ecTh cnenyrommii qaradpeiim:

df = pd.DataFrame({'name': ['Hsanos’, '[lempog’,
'Heanos'], 'amt_debt':[50,200,300]})

Kaxoe u3 cnenyromux BelpaxkeHuir orpaboTaer 6e3
OIIUOKHU?

1 - df[df['name']=""Banos' & df['amt_debt]>100]
2 - df[df['name']=="UBanoB' & df['amt_debt]>100]
3 - df[(df['name']="MBanoB") &
(df['amt_debt]>100)]

4 - df[(df['name']=="UBanoB") &
(df['amt_debt]>100)]

OIIK-3

df = pd.DataFrame({ 'id_client':[111,112,113]
, 'name':['MBaHoB', 'MeTpos', 'WBaHOB']
, 'amt_debt':[50,200,300]})
df.set_index('id_client', inplace = True)
Kakne n3 cnenyromux BelpaXeHU HE BEPHYT
omuoKy?
Vxkaxunre noAXOoAAIIe OTBETHI YCPE3 3alIATYIO 0e3
poOeIIoB.
1 - df.loc[0, 'name]
2 - df.iloc[0, 'name’]
3 -df.loc[111, 'name’]
4 - df.iloc[0,1]

3,4/43

[1K-6

Kakoe 3 ciieyronmx BpICKa3bIBaHUH BEPHO
OTHOCHUTEIILHO BBIPAKCHHUSL:
df.groupby('name").agg(all_debt =
(‘amt_debt','sum")).reset_index()

1 - Mepamu TpynIupoBKH SBISIOTCS hame u
amt_debt

2 - V3aMepenueM rpyImpOBKH SIBJISIETCS name
3 - B pesynbrupyromem garagperime Oyaet Tpu
cTojbma: name, sum u all_debt

2 / nBa / BTOpO# /
BTOpOE

OIIK-3
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B kakom IIOCJICA0BATCIABHOCTHU NOJI?KHBI OBITH
pacCTaBIICHBI CIACAYIONMNE CTPOKH, YTOOBI KO
orpaboTain?
VYkaxure III/I(i)pI)I B Hy)KHOﬁ IIOCJICAOBATCIBHOCTH
gepe3 upe, 6e3 mpoOeIIoB.

1. def plus_one_func(x):

returnx +2 +b

2. d=c+15

3. ¢ =plus_one_func(b)

4. b=7

4-1-32

[1K-6

a=4
b= -5

if (a==3 & (b > 2 | b < -2)) & a > 3.5:
my_int = 1@

else:
my_int = 12

print(my_int)

Yro BBIAACT AaHHBI KO/? (omeem 3anuwiu
yenvim uuciom c () 3HaKoe nocie 3anamoi)

12/12.0/12,0

OIIK-3

df = pd.DataFrame({'name':['Maaxos', 'Metpos’, 'Msanos'], 'amt_debt':[50,200,300]})
df[df[ 'name']=="WzaHos" ][ "amt_debt' ].mean()

UTto BBIIACT MaHHBIN KOn? (0omeem 3anuuiu
yeavim uuciom ¢ 0 3HaKo6 nocie 3anamoi)

175/175.0/175,0

[1K-6

import numpy as np
a = np.arange(12).reshape((3, 4))
a[1,3]

Yro BHIIACT HaHHBINA Koa? (omeem 3anuuiu
uenvim uuciom ¢ 0 3HaKo6 nocie 3anamoi)

7/70/7,0

OIIK-3

import numpy 2s p
mparray([[1, 2, 3] 4 5, 611).hanele] + mp.arvay([[1, 2], [3, 4], [, ]]).hae[1]

UYTto BBIIACT TaHHBIN KOI? (omeem 3anuwmu
yenvim uuciom ¢ 0 3HaKo6 nocie 3anamoi)

41401740

[1K-6

10.

import numpy as np

a= (2, 3)

X = np.ones(a)

y = np.zeros(a)

z = np.full(a, al[@])

print(sum(sum(x+y+z)))

18/18.0/18,0

OIlIK-3
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YTo BBIAACT JaHHBIN KOn? (omeem 3anuwu
yeavim uuciom ¢ 0 3HaKo6 nocie 3anamoi)

11.

import matplotlib.pyplot as plt

gridsize = (3, 2)

fig = plt.figure(figsize=(10, 6))

ax1 = plt.subplot2grid(gridsize, (@, @), colspan=X, rowspan=Y)
ax2 plt.subplot2grid(gridsize, (2, @))
plt.subplot2grid(gridsize, (2, 1))

ax3

UYemy 10KHBI OBITH paBHBL X 1 Y B JaHHOM KOJIE,
YTOOBI Ha JAIIOOpAE MOTYyIHUIIOCH TPH rpaduka, He
MepeceKarIUXCs JPYT C APYTOM, a Takxke 0e3
CBOOOJIHBIX 30H Ha aambope?

B omeeme yxaxycume cymmy yucea Xu Y.

4/4.0/4,0

[1K-6

12.

Hama cymmapras Beipyuka (OpMHpPYETCs KaKk
IIPOM3BEICHHUE LICHbI TPOAYKTA HA KOJIMYECTBO
MPOAaHHON MPOAYKLIUH.

B nponutom mecsne mbl ipoganu 120 equHuig
ToBapa 1o 150 pyOuneii kaxxmast.

B atom mecsiie mbl mponanu 140 enuHuIl ToBapa mno
160 pybneii kaxnas.

C momomipio PaKTOPHOTO aHATN3a PACCUUTANTE,
KaKyIO JIONIO OT O0IIeT0 N3MEHEHUS! BEIPYUKH
3aHUMaeT U3MEHEHHE IICHbI TOBapa.

Pezynomam oxpyznume 00 yenoz2o npoyenma (00
0 3nako6 nocne 3anamoii 6 NPOYEHMHOM
evipasricenuu, Hanpumep, omeem 0.1759
npugooumcs K popmamy 18).

30/30.0/30,0

OIIK-3

13.

B cenTsa6pe 2023 roma Ha Hamry miaTgopmy B
IJIaTHYIO noAnucky 3anuio 15300 nonb3oBarenei.
- JIBe TpeTH U3 HUX MPOJININCH Ha CIEAYIOLIHI

MIEPHOJ

- 13 aux 8000 moip30BaTeneil npoaIuiIuch 3aTeM
Ha TPETUM Mepuo/I

- Ot atux 8000 monp30oBaTeneil Ha YeTBEPTHIN
MIEpHO POUIAIACH MTOJIOBHHA

- Ha nare1ii nepuoj He NpoAIMIICs HUKTO

Uemy paBeH JyariyTaiimM 1Mosb30BaTes U3 JaHHON
KOTOpTHI (B Mecsiax)? Okpyznaume omeem 00 08yx
3HAKO06 nocie 3anamoii.

2.45/2,45

[1K-6

14.

HonycTtuM, naiiraiim KIIMeHTa cocTaBisier 3.5
MecsIIa.

CTOMMOCTH MOANHCKH 32 OJIMH MECSI] COCTABIISET
100 py0:eit, a 3aTpaThl Ha OJJHOTO KIIMEHTA (32 BECh
MIEPHOJ €0 )XKU3HH) cOoCTaBISIOT 150 pyOeil.
Ckonbko cocraBnsieTr LTV (t.e. Lifetime Revenue
3a BBIYETOM BBIPYYKH) U3 pacuéTra Ha OJHOTO
KJIneHTa’?

Omeem oKkpyenume 00 Hyisa 3HAKOE ROC/IE
3anamoil.

200/200.0/200,0

OIlIK-3

15.

Kaxnplii 1eHb ¢ MoHeaeIbHUKa 110 Cy000Ty
BKJIFOUMTENIFHO HA CEPBHUC 3aXOAMJIA OFHA U Ta Ke
ThICSIYA MOJb30BaTeneil. B Bockpecenbe U3 3Toi
TBHICSIYM HE 3allUIM MATEPO, HO 3alLIM eIé Tpoe
MOJIb30BaTeIIeH, KOTOPBIX HE OBLIO B TIEPBBIE IIECTh
nHell. YeMy paBHO 3HaueHHe MeTpuku WAU
(Weekly Active Users) 3a 3Ty Henenro?

1003 /1003.0/
1003,0

I1K-6
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16.

DAU = 4200
WAU = 7600
MAU = 22000

Yemy pasusr Sticky Factor Weekly u Sticky Factor
Monthly?

B kauecTBe oTBeTa yKaXXHUTE CyMMY 3THX ABYX
3HAYEHUH.

Omeem oKkpyznume 00 08yX 3HAKOG nocie
3anamoil.

0.74 /0,74

OIIK-3
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