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AHHOTANMA

S3bik Python sBisiercss omHUM M3 CaMBIX HPOCTBIX, U B TO K€ BpeMsl BOCTPEOOBAHHBIX HA PBIHKE Tpyaa
SI3BIKOB MpOorpaMmMupoBanus. OH UCIONB3YETCs B Pa3UUHBIX cepax MPUKIAJHOTO IPUMEHEHUS: OT HayUHBIX

BBIYHCIICHUI 1 aHaJIM3a IaHHBIX /10 Pa3pabOTKN MPOMBIIIJICHHBIX PELICHUI.

1. lean u 3apa4n

]_le.]'lb AUCHUIIINHBI

O6y‘lI/ITB cnymaTeneﬁ OCHOBaM MNpOTrpaMMUpPOBAHUA Ha A3BIKC PythOI’l, HCO6XO,Z[I/IMBIM JUIL aHaJIk3a
AaHHBIX Ha IPAKTUKE, WU IMO3HAKOMUTHL CO CBA3AHHBIMH TCXHOJOTHSAMU daHaAJIU3d, BU3yaAJIM3allUU U

Hars AHOTro NpeaACTAaBJICHUA JaHHbIX.

33]13‘[1/[ JAUCHUIIINHBI

- IO3HAKOMUTH CTYACHTOB C OCHOBHBIMH KOHCTPYKIIUAMMU, 00BEKTaMU U npoucaypamMmu A3bIKa PythOl’l;

- cdopmupoBaTh HaBBIKM HamucaHus 3()(EKTHBHOTO, MPOCTOrO, TOHATHOTO W THOKOTO KoOJa,
OINTHUMAJIBHOTO C TOUKHU 3PEHHsSI MOBBIIICHUS CKOPOCTH U KadecTBa pa3paboTKH;

- HAy4YHTh MeToJIaM 00pabOTKH ONIMOOK U TECTHPOBAHUS KoJia Ha si3bike Python;

- o0yunth 00pabOTKE JaHHBIX C TMOMOIIBIO si3bika Python W ocHOBaM (QYHKIIMOHAIBHOTO

MPOrpaMMHUPOBAHUS;

- 06y‘lI/ITB TCXHOJIOTHAM aHAJIN3a U BU3YyAJIU3allun NPCACTABICHUA JaHHbBIX.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPABJICHO HA (bOpMI/IpOBaHI/Ie [$1($91474:0)11170,€ KOMHeTeHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN

I/IHI[I/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

YK-1 CnocoGeH oCymecTBIsTh KpUTHUECKUN
aHaJIN3 MPOOJIIEMHBIX CHTYallUil HA OCHOBE
CHCTEMHOTO TI0JIX0/1a, BEIpa0aThIBATh
CTpaTeruro AeUCTBUI

VYK-1.1 Ananuzupyet npoOieMHYI0 CUTYalHIO KaK CUCTEMY,
BBISIBJISAS €€ COCTAaBJIAIOLIME U CBSI3U MEKIY HUMU

YK-6 CriocobeH onpeessTh U peaan30BhIBaTh

YK-6.1 YmMmeer pemarp 3a/1aud COOCTBEHHOTO JIMYHOCTHOTO

MIPUOPUTETHI COOCTBEHHOU JIEATENHHOCTU U 1 TpoeCCHOHANBHOTO  PAa3BUTHUSA,  ONPENCHsATh U
CHOCOOBI €e COBEPILICHCTBOBAHMS HA OCHOBE peaNn30BLIBATh MIPHOPUTETHI COBEpPIICHCTBOBAHUS
CaMOOILICHKH COOCTBEHHOU JI€SITEILHOCTHU

OIIK-1 Brnaneer cucremoii ¢pynnamentanpabix |OIIK-1.1 3HaeT W CcHOcOOEH  MCIIOJIB30Barh B
HAyYHBIX 3HAHHI B O0JIACTH mpoeCCUOHANBHON  JesATeNbHOCTH  (yHAaMeHTalbHbIC

(bPISI/IKO-MaTeMaTI/I‘leCKI/IX HayK

HAay4HbIC 3HAHU B obOmacTu (I)I/I3I/IKO—MaT6MaTI/I‘IGCKI/IX HayK

OIIK-3 CriocoOeH BRIOUPATh U (HITH)
pa3pabdaThIBaTh MOJXO/IbI K PEIICHHIO THIIOBBIX
Y HOBBIX 337124 B 001acTH npodeccuoHamTbLHON
JIeATEIIbHOCTH, YIUTBIBAsi OCOOCHHOCTH U
OTPAHUYCHUS PA3TUYHBIX METOJIOB PEIICHHUS

OIIK-3.1 CrocobeH aHamu3upoBarh 3ajady, IJIaHUPOBAThH
MyTH PELeHHs, MpeiaraTb U KOMOWHUPOBATH CHOCOOBI
peneHns

OIIK-3.3 BnageeT aHAaIUTUYECKUMH U BBIYUCIUTEILHBIMHA
METOJaMU pelIeHHs], TOHUMAET U YYUTHIBAET HA MPaKTHKE
CPaHUIbl MPUMEHUMOCTH MOJyYaeMbIX PEIICHUN

OIIK-4 Crioco0eH ycIeniHo peain30BbiBaTh
pelleHre MOCTaBIeHHOH 3a/1a4, IPOBECTU
aHaJIu3 pe3yJpTara v IIpeJCTaBUTh BbIBOABI,
MPUMEHSIS1 3HAHUSI ¥ HABBIKK B 00JIACTH
(bU3MKO-MaTeMaTHUECKUX HAYK U
WH(POPMALOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTUHI

OIlIK-4.1 CnocobeH NpPUMEHATh 3HAHUST M HABBIKU TIO
HCIOJIb30BAHUIO “H(OPMALIMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTUH IS TIOMCKA M U3YYEHUS] HAyYHOU JIUTEPATypHl,
MPUMEHEHHsI IPUKJIAHBIX TPOTPAMMHBIX IPOIYKTOB

OIIK-4.2 CnocobeH mnpuMeHATh 3HaHHA B o00JacTu
(bHU3MKO-MaTEMaTHYECKUX HAyK JUIS PeIIeHUs IOCTaBICHHOM
3agaud, (opMyIMpPOBaHUS BHIBOAOB M OLEHKH MOIYYEHHBIX
pe3yabTaToB

[TK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aJa4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIEI0BaTh MaTeMaTHYECKUE MOJICITN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TTOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

[MK-1.1 CrocobeH HaxoJuTh, aHAIM3UPOBATh M 0000IIATH
nHpOpMANHIO 00 aKTyaIbHBIX pe3ylbTaTax UCCISIOBaHUH B
pamMKax TeMmaTH4ecKoi o0macTé cBoed MpodeccHOHATLHON
JEATEIEHOCTH

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI 0 AUCHMILINHE (MOLYJII0)




B pesynbTrare 0cBOEHHS AUCLUIIMHBI 00y4alOIINeCs JOIKHbBI
3HAThb!
- BOBMOXHOCTH si3bika Python u ero ocobeHHocTH;
- 0CHOBHI pabots! B Pandas;
- cunTakcuc Python, ocobeHHoctu nporpamMmmupoBanus Ha Python;
- CTaHJapTHBIC OMOIMOTEKH SI3bIKA MPOrPAMMHUPOBAHUS;
- METOJOJIOTUH 1 TEXHOJIOTMHU MPOEKTUPOBAHMS U HUCIIOIB30BaHUS 0a3 NaHHBIX;
- TEXHOJIOTHH IPOTPaMMHPOBAHHS;
- 0COOEHHOCTH BBIOPAHHOM Cpebl TPOrPAMMHUPOBAHMS U CUCTEMBI YIIPABJICHUs 0a3aMy JaHHbIX;
- KOMIIOHEHTBI IIPOTPAaMMHO-TEXHUYECKHUX apXUTEKTYD;
- CYIIECTBYIOIINE MPUIOKEHNS U HHTEP(EHCH B3aMMOJCHCTBHS C HUMH.
YMETb:
- paboTaTh ¢ JaHHBIMH U Tabnuiamu Ha Python;
- paborath ¢ nanHbIME B Pandas;
- ppumeHsTh Python 11 HanrcaHust MPOrpaMMHOTO KOJIa.
BIIAJICTh!
- TEXHOJIOTHSIMU TIpOrpaMMUpoBaHus Ha Python.

4. Coep:xanue TUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAaHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYECKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUaM yUEOHBIX 3aHSATHIA

TpynoeMKOCTb 110 BUAAM YU€OHBIX 3aHATUH, BKIIIOYAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTs
pabora
1 VYcranoBka Python. 3makomctBO co ) > 2
cpenoi pa3paboTku
basoBele THUIIBL. KoncTpyxkiuu
2 YIIPaBJICHUS MOTOKOM: ycJIOBUsA. Moaynu 2 4 2
U TIaKEThI
3 KoHcTpykuum  ynpaBieHuss  TOTOKOM: 4 4 )
LUKJIB
4 3HAKOMCTBO C KOJUIEKLIUSIMU: MHOXECTBA, ) ) 3
CTPOKH, CITUCKH, KOPTEKHU
5 Mertonsl ciuckoB U CTpok. bubnmoreka 4 4 3
Numpy
6 Padora co cnoBapsamu. Crmcounbie 4 ’ 3
BBIPaXCHUS
OyHKUMHU: BO3BpallleHUE 3HAUCHUsS U3
byHKIMH, o0JacTu BUJUMOCTH
7 IIEpEMEHHBIX, Ilepefada  Iapamerpa. 4 2 3
Pekypcus. @DyHKIuMM ¢ HNEPEMEHHBIM
YHCIJIOM apryMEHTOB
8 OyHKUIMHU Kak 00bekT. JIsmOaa-hyHkunn 2 4 3
CopTupoBku 1: ACHUMIITOTUYECKast
9 CIO)KHOCTh ~ aJITOPUTMOB, COPTHUPOBKA 2 2 3
y3BIPHKOM, TTOACYETOM
10 CopTupOBKH 2: COPTHPOBKA CIHSHUEM, ) ) 3
nupaMuAanbHasi COPTUPOBKA
1 CoprupoBku 3: ObICTpasi COPTUPOBKA, ) ) 3
[opa3psiiHas COPTUPOBKa




bubnmuorexn Python.

12 |Bcrpoennbiemonynu: math, random, 4 2 2
datetime, pprint

13 |bubmuorexa Open CV 4 2 2

14 |3nakomcTBO ¢ 6ubnmmorexkorr Numpy 4 2 5

15  |Busyamuzauus c matplotlib 2 4 5
3nakomMcTBO ¢ OumOnmorexorr Pandas.

16  |O6bexThIpandas.Seriesupandas. 2 4 5
DataFrame
Ananu3 B3aumocBszeil. OnucarenbHas

17 2 2 5
craructuka. CBOIHBIC TaONULIBI
UtepupoBanne pmanHpix. Pabora c

18 2 4 5
HECKOJIbKUMHU TaOJIUIIaMU

19  |Pabora c daiinamu 2 2 5
bubmuorexa tkinter ans  paspaboTku

20 . 4 2 5
rpaguueckoro uaTepdeiica

21 W3BneueHne qaHHBIX U3 BEO-CTPaHULIBI 2 4 3

2 Pabora ¢ kmaccamm Ha mnpumepe API ) 5 3
Yandex

Nroro yacos 60 60 75

ITonroToBka k 3K3aMeHy 30 gac.

OO01mas TpynoEMKOCTh 225 yac., 5 3au.en.

4.2. CopepxaHue TUCHUIUTHHBI (MOAYIIA), CTPYKTYPHUPOBAHHOE 110 TeMaM (pa3zesiam)

Cemectp: 1 (Ocennwii)

1. YcranoBka Python. 3nakoMcTBO co cpenoit pazpaboTku

3HAKOMCTBO € SI3BIKOM. YcTaHOBKa WHTeprperatopa Python. Hactpoiika okpykenust asi paboThl 1
BBIOOD cpeabl pa3paboTKH.

2. bazoBeie Tunbsl. KoHCTpYKIMHN yIipaBaeHHs MOTOKOM: YCIOBHsL. MOy 1 TTaKeThI
3HaKOMCTBO ¢ 0a30BBIMU THIIAMU SI3bIKa U KOHCTpyKuuel if else

3. KoHCTpyKIMH ynpaBieHUs! TOTOKOM: IIHKJIBI

3HAaKOMCTBO € UKJINYECKUMH KOHCTpYyKuusimu for, while

4. 3HaKOMCTBO C KOJJICKIUSIMH: MHOXECTBA, CTPOKH, CITUCKH, KOPTEKHU

3HaKOMCTBO C HOBBIMH THUNAMH JAaHHBIX — KOJUIGKIIMSIMH W METoJaMH paldoThl C HUMH.
Hcnonp30BaHue B KOJAE CIMCOYHBIX BBIPAKEHUMN.

5. Merozpl ciuckoB U CTpoK. bubmuoreka Numpy

3HAKOMCTBO C OMOIMOTEKOM Numpy, co;[epxcamei/i OOJIBIIIOE KOJUYECTBO ITOJIC3HBIX HHCTPYMCHTOB!:
oT 6BICprIX onepaum‘& C MHOI'OMEpPHBIMU MAaCCHBaAMH 0 pC€aiu3allii pas3IMdHbIX MAaTCMAaTHYCCKUX
MECTOAOB.

6. Pabota co cinoBapsimu. CTUCOYHBIE BBIPaKESHUS

3uaxoMcTBO ¢ Komekuuen Dictu OrderedDict cranmaprhoil 6ubnuorexu Python.




7. @yHKIMU: BO3BpAIllCHUE 3HAYCHUS U3 (QYHKIMH, 00JacTH BHIMMOCTH INEPEMEHHBIX, Ieperada
napameTpa. Pexypcensa. @yHKIMM ¢ TEPEMEHHBIM YHCIIOM apTyMEHTOB

[Tpennocbuiku mosiBieHHs (QYHKIMHA B S3bIKaX MPOrPAMMHPOBAHUS, MIA0JIOHBI MX pealu3aliyd U
ucronp30Banust. IlpuMepsl HCMONB30BaHMS TapaMeTpoB, B TOM YHCIE 10 YMOJIYaHHIO,
BO3BpaIaeMbIX 3HaYCHUH, JsIMO1a-QYHKIIH.

8. dynkuu Kak 00bekT. JIsiMOma-hyHKINN
[Monsarue namona-pynxnun. [Tpumeps! 1Mo~ QyHKITHIA.
9. CoptupoBku 1: acuMNTOTHYECKAsI CIOKHOCTH allTOPUTMOB, COPTUPOBKA My3bIPHKOM, TTOJICUETOM

IlonsiTHE aCHMMITOTUYECKOW CIIOKHOCTH, MPUMEPHI aIrOPUTMOB, ONEPHPYIOIIHUX YUCIAMH, B TOM
yycie BBIYMCIAIOUIMX IpocTedinne MnocinenosarelbHOoCcTU. DyHnaMeHTalbHblE — aJrOPUTMBbL
copTupoBoK. COPTUPOBKA My3BbIPHKOM, IIOACYETOM.

10. CopTupoBKH 2: COPTUPOBKA CIUSHUEM, TUPAMHUIAIbHAS COPTUPOBKA

@DyHaaMeHTaIbHbIE AITOPUTMBI COPTUPOBOK. COPTHUPOBKA CIAMSIHUEM, MIMPAMHIAIbHASL COPTUPOBKA.

11. CoptupoBku 3: ObICTpasi COPTUPOBKA, MIOPa3psAAHA COPTHPOBKA

@dyHaaMeHTalIbHbIE aITOPUTMbI COPTHPOBOK. bhIcTpast coOpTUpOBKa, Opa3psiAHasi COPTUPOBKA.
Cemecrtp: 2 (Becennuit)

12. bubmuoreku Python. Becrpoennsiemonynu: math, random, datetime, pprint

bubnmuorexu Python. Becrpoennsiemonynu: math, random, datetime, pprint. UncTpyMeHTB paboThI ¢
oubmuorexamu Python.

13. bubmmoreka Open CV
Ocobennoctu pabotel ¢ budbnuorexoit Open CV.
14. 3nakomcTBO ¢ Orbmorekoir Numpy

3HAKOMCTBO C 3JIEMEHTaMH JHHEHHOW anreOpsl — BEKTOpaMH M MaTpULAMH, KaK OCHOBHBIM
MaTeMaTHYECKUM amlapaToM Ui paboThl ¢ JaHHBIMU. Vcnonb3oBanue GpyHKINI MOIYII numpy JUIst
BBITIOJIHEHUS ONEPallUil ¢ MAaTPULIAMU U BEKTOPaMHU.

15. Busyanuzauus ¢ matplotlib
PaccmoTpenne 00beKTHOro Moaxo/1a K MOCTPOSHHUIO IUarpamMm U rpaMKoB pa3IUdHbIX THUIIOB.
16. 3nakomctBO ¢ 6ubnuorexoit Pandas. O6bekTripandas.Seriesupandas. DataFrame

Hcnonp3oBanue cpeactB Mmoxayias pandas Juisi 3arpy3Kd JaHHBIX M O3HAKOMIICHUSI C HUMH.
3HAKOMCTBO C OCHOBHBIMHU (PYHKITUSIMH JUIs pabOThI ¢ cepusiMu 1 JaradpeiiMaMu B pandas.

17. Aganus B3auMocBs3eil. OnucarenbHas craTucTika. CBOIHBIE TaOINIIBI



KoppensanuonHbslil aHaIn3 JaHHBIX U OLEHKA CUJIbl M HalpaBJI€HUs B3aUMOCBA3U. Mepsl cpeaHeit
TEHACHLUUHU, Mepbl pa3dpoca. Mexanusm GroupBy, Tumbl TpynmupoBOK. ATrperupoBaHHe,
npeoOpa3zoBanue, HCKIodeHue rpyni. [loAroToBka MaHHBIX U CO3AaHHUS CBOAHBIX TaOJMII.
[IpencraBneHue CBOAHBIX TAOIHII.

18. UtepupoBanne naHHbIx. PaboTa ¢ HECKOIEKUME TaOIHIIaMu

CnusiHue U KoHKareHauus garadpeiiMoB, popmarsl "Long" u "Wide".

19. PaGora c daiinamu

Mertonsl paboThI ¢ ¢aiiiaMu, B TOM YUCIIE 3aIIUCh BUJEO.

20. bubnuotexka tkinter myst pazpaboTku rpaduueckoro HHTEpdeiica
Ucmonb3oBanne oubnuoreku tkinter Ay co3panus rpaduaeckoro nHTEpderca.
21. VI3BnedeHne JaHHBIX U3 BEO-CTPAHUIIBI

W3Binedenne naHHBIX M3 BeO-CTpaHUIBl. VICIONB30BaHMHM MOIYJIEH W CEPBHCOB, PEANU3YIOLIHX
BeO-3anpockl 1 00J1auHyI0 00paboTKy.

22. Pabora c kiaccamu Ha npumepe API Yandex

Pabora ¢ knmaccamu Ha npumepe API Yandex.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIECHHS 00pa30BATEILHOIO
npouecca 1no JUCHUILInHE (MOIYJII0)

JlexoHHas aymuTOpHs, OCHALCHHAS MYJIBTHMEANAIIPOECKTOPOM.
6.IlepeyeHnb pekoMeHAYeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa

1. Automate the Boring Stuff with Python [Qnexrponnsiit pecypc] — Pexum nocryna -
https://automatetheboringstuff.com/

2. Dive Into Python 3 [OnexTponnsiii pecypc] — Pexxum goctyna
-http://diveintopython3.problemsolving.io/

3. Problem Solving with Algorithms and Data Structures using Python [OnexTponHsIii pecypc] —
Pexxum nocryna -https://runestone.academy/runestone/static/pythonds/index.html

4. Swaroop Chitlur. A Byte of Python [Qnexrponnsiii pecypc]| — Pexum nocrymna -
https://wombat.org.ua/AByteOfPython/AByteofPythonRussian-2.02.pdf — 2020.

5. ®enopos 1. OcHOBEI IporpaMMupoBanus Ha npumepe si3bika Python [Teker] : yue6HOe ocobue /
. ®enopos. - 2018.

6. Ceeiirapt O. ABromaru3anus pyTHHHBIX 3a7a4 ¢ nomouisio Python [Teker] : mpakruyeckoe
PYKOBOJICTBO JuTsl HaunHarommx / O Ceerapt. — 2017.

JomnonHurensHas aureparypa

1. bappu I1. U3yuaem nporpammuposanue Ha Python [Texcr] / I1. bappu.— 2017.

2. CasenbeB B. Craructuka n xotuku [Tekcr] / Bmamumup Casennes. — 2018.

3. bocnas C. Craructuka s Beex [Texct] / Capa bocmas.— 2015.

4. Xamunynnus P. 5. Teopus BeposiTHOCTEH 1 Maremarndeckas craructuka [Teker] / P.A.
Xamuaymua.— 2020.

5. CopaBounuk DAX ¢ynxnuii aiist Power Bl u PowerPivot [Dnexrponnsiii pecypc] / Anron bynyes —
Pexxum nocryna - https://biprosto.ru/dax/functions.html

6. Tanep P. Nudge. Apxurekrypa Bbioopa [Tekcrt] / Puuapg Tanep. — 2017.



7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUSI JUCUHMILIUHBI (MOLYJIs1)

He HUCIOJIb3YIOTCA

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCuMILINHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 odecredyeHust
¥ HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

HoxymenTtauus Postgres npo cpaBHEHHE CTPOK
https://postgrespro.ru/docs/postgrespro/9.5/functions-matching

Hoxymenranus Postgres npo apyrue GyHKIHH paboThI CO CTPOKAMHU
https://postgrespro.ru/docs/postgrespro/9.5/functions-string

Tecrep perysipHbIX BeIpaXKeHHH https://www.regextester.com
WuTepaktuBHbiil yaueOnuk o SQL http://www.sql-tutorial.ru/ru/content.html

9. MeToauveckue YKazaHnus QJist oﬁyqaloumxm 0o 0OCBOCHMIO JTHUCHUIIINHBI (MO)_Iy.Tlﬂ)

CryneHT, M3y4arollui JUCHUIUIMHY, JTOJDKEH, C OJHOW CTOPOHBI, OBIAJETh OOIIMM IOHSITUHHBIM
anmnaparom, a ¢ Apyroil CTOpOHbIL, JOJKEH HAYUYUTHCS IPUMEHSITh TEOPETUUECKUE 3HAHUS HA TIPAKTHUKE.

B pE3YyabTaTe HU3YUCHUA JUCHUIIIMHBI CTYACHT MJOJIKCH 3HATb OCHOBHBLIC OIPCACIICHHUA W IOHATUSA,
YMETb NPUMEHATD IMOJYUCHHBIC 3HAHUS AJI1 pCUHICHUS pa3JIMYHbIX 3a/4a4.

VYenenrHoe ocBoeHUE Kypca Tpedyer:

— IIOCEIICHUS BCEX 3aHATHUH, TPEAYCMOTPEHHBIX YU€OHBIM IJIAHOM IO AUCIMIUINHE,
— BEJICHUS KOHCIICKTa 3aHATHH;

— HaNpsDKEHHON CaMOCTOSATENLHOM Pa0OTHI CTY/ICHTA.

CamocrosiTenbHas paboTa BKIIOUACT B CE0s:

— YTEHHE PEKOMEH0BAaHHOM JINTEPaTyphl;

— TpopaboTKy y4eOHOro Marepuana, MOJATOTOBKY OTBETOB Ha BOIMPOCHI, MPEIHA3HAUYCHHBIX JUISI
CaMOCTOSITEIbHOTO U3yUCHUS;

— pelIeHue 3a/1a4, MPEeAIaraéMbIX CTYICHTaM Ha 3aHATUSX;

— MOJATOTOBKY K BBIMOJIHEHUIO 33JJaHUI TEKYLIEH U IPOMEKYTOUHOM arTecTaluu.

[Tokazarenem BiIaJieHUs MaTepUaIOM CITY)KAT YMeHHE Oe3 KOHCIIEKTa 0TBEYaTh Ha BOIIPOCHI 10 TeMaM
JUCIUTLINHEL

BaxxHO m0OWTHCS MOHMMaHUS M3y4aeMOro Marepuana, a He MEXaHHYEeCKOTrO ero 3amoMuHaHus. [lpwm
3aTPYJHCHUH HM3YYCHHUS OTACIBHBIX TEM, BOIIPOCOB, CIEAyeT oOpaliarbcs 3a KOHCYIbTAUAMH K
MPEIoIaBaTeIio.

Bo3MoxxeH npoMeKyTOYHBIM KOHTPOJIb 3HAHUM CTYJEHTOB B BHUJE PEILICHUS 33a/1a4 B COOTBETCTBUU C
TEMAaTUKON 3aHSITHIA.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: [Ipuxnagaeie MaTeMaTHKa U GU3NKA

npopuiIb NOArOTOBKHU: OO0was u npukiagHas Gusnka
OusTex-mkona QUMK U ucciaeoBanuil uM. Jlanaay
kadeapa MHHOBALIMOHHOM MEAaroruKu

Kypc: 1

kBaTuuKkanus: MarucTp

CemecTpsl, HOPMBI IPOMEKYTOYHON aTTECTAIHH:
1 (ocennuit) - JIncdhepeHimpoBaHHbIH 3a4eT

2 (BeceHHMH) - DK3aMeH

PaszpatGoTunk: P.C. Kynues, crapmuii npenoaaBateib



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH ocymecTBIsATh KpUTHUECKUN
aHaJn3 NpOoOJIEeMHBIX CUTyalluii Ha OCHOBE
CHCTEMHOTO TTOJIX0/1a, BEIPAOaThIBATh
CTPATEruIo0 NEUCTBUN

VYK-1.1 Ananuzupyet npoOIeMHYI0 CUTYAIHIO KaK CUCTEMY,
BBISIBJISISL €€ COCTABIISIOLIHE U CBSI3U MEXKIY HUMH

YK-6 CriocoGeH onpenessTh U peaan30BbIBaTh

YK-6.1 Ymeer pemars 3aga4u COOCTBEHHOTO JIMYHOCTHOTO

MPUOPHUTETH COOCTBEHHOH 1EATEIBHOCTH U U 1podecCHOHAIBHOTO  pPa3BUTHA,  ONPENENsITh U
crocoObl ee COBEPILICHCTBOBAHMSI HA OCHOBE peann30BHIBATH MIPUOPUTETHI COBEPIICHCTBOBAHUS
CaMOOILICHKH COOCTBEHHOM AEATENLHOCTH

OIIK-1 Bnaneer cuctemoit pynnamentransubix |OIIK-1.1  3Haer w  cmocobeH — HWCIONB30BaTh B
Hay4HBIX 3HAHUN B 00JIACTH npoeCcCHOHANBHON  JEesTENbHOCTH  (yHIaMEHTalbHBIC

(hu3HMKO-MaTeMaTHIECKUX HAyK

Hay4HbIe 3HAaHHA B 00JacTH (PU3NKO-MaTeMaTH4eCKUX HayK

OIIK-3 CniocoGeH BbIOUpaTh 1 (MIIN)
pa3padaThIBaTh MOJAXO/IBI K PEIICHHIO THITIOBBIX
Y HOBBIX 337124 B 00nactu npodeccrnoHansHoN
JEATEIILHOCTH, YYUTBIBAsi OCOOCHHOCTH U
OrPaHUYCHUS Pa3IMYHBIX METOIOB PELICHHS

OIIK-3.1 CnocobeHn aHanmu3upoBarh 3ajady, IJIAHHPOBAThH
MyTH pEIIeHHs, MpeyiaraTh U KOMOWHUPOBATH CIOCOOBI
peleHus

OIIK-3.3 Binameer aHaIUTUYECKUMUA U BBIUUCIUTEIBLHBIMUA
METOJIaMU pEIICHHs], TOHNMAET U YYUTHIBACT HA MPAKTHKE
IPaHUIBl TIPUMEHUMOCTH MOTy4YaeMbIX PeIICHUN

OIIK-4 Crioco0eH ycIenHo peanu30BbIBaTh
peleHne MoCTaBIeHHOH 3a/1a4M, IPOBECTH
aHaJM3 pe3yJbTara M MPeACTaBUTh BHIBOIbI,
MPUMEHSS 3HAHNS U HaBBIKU B 00JIaCTH
(U3MKO-MaTeMaTHUECKUX HAYK U
MH()OPMAMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTUI

OIIK-4.1 Cnoco0eH NpUMEHATH 3HAHUS M HABBIKU IIO
UCTIONIb30BAaHHIO MH(pOpPMaMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH I IOUCKA M U3YyYEHUS] HAYYHOH JIUTEpPaTyphl,
MPUMEHEHHSI IPUKJIaJHBIX TPOTrPAMMHBIX NTPOILYKTOB

OIlK-4.2 CnocobeH mNpUMEHATh 3HaHWS B 00JacTu
(U3UKO-MaTEMaTHYECKUX HAYK JUIS PEIICHHUS IOCTaBICHHOM
3a1au¥, (POPMYIHPOBAHUS BHIBOJIOB M OLICHKU ITOJIYYEHHBIX
pe3yabTaToB

[IK-1 CnocoGen cTtaBuTh, HhOpMann30BHIBATH U
pemIarh 3aJ1a4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCJICA0BATh MaTEMaTHYECKUE MOJIEIH
M3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO
aHaJIM3MPOBATh HAy4HbIE TPOOIEMBI, [TOyYaTh
HOBBIE Hay4YHbIEC PE3yJIbTaThI

IIK-1.1 CnocobeH HaxomuTh, aHAIM3UPOBATh W 0000IIATH
nHpOpMaIHo 00 aKTyalbHBIX PE3yNbTarax UCCIEIOBAaHHI B
pamMKax TeMaTHYeCKOW 00yacTH cBoell mpodeccrnoHambHON
EITEILHOCTH

2. Iloka3arein OLleHUBAHUS KOMIIeTeHITHH

B pesynbrare usyuenus nucuumuiuHbl «lIporpammupoBanne m o0paboTka AaHHBIX Ha s3bike Python»

00yJaromuiicst JOmKeH:

3HATb:

- BOBMOXHOCTH si3bika Python u ero ocobeHHocTH;

- 0CHOBBHI pabots! B Pandas;

- cunTakcuc Python, ocobeHHocTu nporpamMmmupoBanus Ha Python;
- CTaHJapTHBIC OMOIMOTEKH SI3bIKA IPOrPAMMHUPOBAHUS;
- METOJIOJIOTUH ¥ TEXHOJIOTUY IPOCKTHPOBAHUS U UCIIONb30BaHUs 0a3 JaHHBIX;

- TCXHOJIOTUH NPOTpaMMUPOBAHUS

- 0COOEHHOCTH BBIOPAHHOM Cpebl TPOrPAMMHUPOBAHMS U CUCTEMBI YIIPABJICHUs 0a3aMy JaHHbIX;
- KOMIIOHEHTHI IPOrPaMMHO-TEXHUYECKHUX apXUTEKTYP;
- CYIIECTBYIOIINE MPUIOKEHNS U HHTEP(EHCH B3aMMOJCHCTBHS C HUMH.

yMeThb:

- paborath ¢ JaHHbIMH U Tabnuuamu Ha Python;

- paborath ¢ nanHbIME B Pandas;

- ppuMensTh Python a1t HanMcaHWst MPOrpaMMHOTO KOz,

BJIaJd€Th:

- TEXHOJIOTUSIMH ITporpaMMupoBanus Ha Python.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHIi, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0




C 1nenplo KOHTPOJIS OCBOEHHS OOYYaroUIMMHUCS Y4eOHOro Marepuasia IpOBOIUTCS YCTHBIH OHpOC B
Hayaje 3aHATUS 110 TEME IIPOIIOTO 3aHATHS.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA ITPOMEKYTOYHOM aTTecTaluu
o0yuyarommxcst

CM. MIPUKPETUIEHHBIN (aiin

Kpurepun onennBanus
Onenka ommuuHo 10 OGamioB - BBICTABJISIETCSl  CTYAEHTY, IIOKa3aBIIeMy BCECTOPOHHHE,
CHUCTEMaTU3UpPOBaHHbIC, T[IYyOOKHE 3HAHUS YYEeOHOHM MpOrpaMMbl AMCHUIUIMHBI, TMPOSBISAIOMIEMY
MHTEpeC K JaHHOW MpPEeAMETHOM 00IacTH, MPOAEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUYECKH
MPUMEHSTH UX Ha MPaKTHKE MPU PEILICHUH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUIILHOE 0OOCHOBAHHE
HPUHATHIX PELICHAMN.
Ouenka omm4yHO 9 OammoB — BBICTABISAETCS  CTYIACHTY, IIOKa3aBIIEMy BCECTOPOHHME,
CHUCTEMaTH3UpPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AUCLUIUIMHBI U YMEHHUE YBEPEHHO
MPUMEHATH UX Ha IPAKTHUKE TPH PEIICHNH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHUE
NPUHSATHIX PEIICHUH.
Onenka oOTIMYHO § Oa/uIOB —  BBICTABISIETCS  CTYIEHTY, IIOKa3aBLIEMy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
NPUMEHATh X Ha MPAKTHKE TPU PEIICHUN KOHKPETHBIX 3a/1ad, MPaBWIbHOE 000CHOBAHUE MPUHSTHIX
pelIeHni, ¢ HEKOTOPbIMU HEZ0UeTaMu.
Onenka xopoo 7 6aJijIoB — BBICTABIACTCS CTYACHTY, €CJIM OH TBEPAO 3HACT MaTepuall, FpaMOTHO U 1O
CYILECTBY M3JIaraeT €ro, ymMeeT NPUMEHATHh IOIy4YEHHbIC 3HAHUS HA INPAKTUKE, HO HEIO0CTATOYHO
rpaMOTHO 00OCHOBBIBAET MOITYUYCHHBIEC PE3YIIBTATHI.
Ouenka xopomo 6 6aJIoB — BBICTABIISIETCS CTYACHTY, €CIIM OH TBEPAO 3HAET MaTepual, IPaMOTHO H T10
CYLIECTBY M3J1araer ero, yMeeT NPUMEHATh MTOJyUYCHHbIE 3HAHUS Ha MPAKTHUKE, HO JIOIYCKAET B OTBETE
WIN B PELLICHNH 3a]1a4 HEKOTOPbIe HETOYHOCTH.
Onenka Xopouo 5 6aJijIoB — BBICTABIIAETCS CTYACHTY, €CJIM OH B OCHOBHOM 3HAET MaTepuall, IpaMOTHO
U TI0 CYIIECTBY M3JIaraeT €ro, yMeeT NMPUMEHSTh NOIyYeHHbIC 3HAaHHUs HA MPAKTHKE, HO JIOMyCKaeT B
OTBETE WJIH B PELICHUH 3a]a4 JOCTATOYHO OOJBIIOE KOJIMYECTBO HETOYHOCTEH.
Onenka yaoBneTBOpUTENbHO 4 Oamya — BBICTABISACTCS CTYIACHTY, MOKa3aBLIeMy (parMeHTapHBIi,
pa3pO3HEHHBII XapakTep 3HAHUH, HEIOCTATOYHO MpPaBUIbHBIE (OPMYIUPOBKH 0a30BBIX MOHSTHI,
HapyIIEHUs JIOTHYECKON MOCIe0BaTeIbHOCTU B U3JI0KEHUN MPOTPaMMHOIO MaTepuana, HO MPH 3TOM
OH OCBOWJI OCHOBHBIC Pa3Ziebl yueOHOW MpOrpaMMbl, HEOOXOAMMBIE Ul JalbHEWIIero oOydeHus, u
MOYKET MIPUMEHSTH MOJTy4YeHHbIE 3HAaHUA 110 00pa3ily B CTAHJAPTHON CUTYyallnH.
OneHka yaoBIETBOpPHUTENbHO 3 Oamya — BBICTABIACTCS CTYIACHTY, MOKa3aBLIeMy (parMeHTapHBIi,
pa3po3HEHHBIH XapakTep 3HaHWM, Jomyckaronlemy omuOku B (popMynupoBKax 0a30BbIX HOHSTHH,
HapyIIEHUs] JIOTUYECKOH IMOCIeq0BaTeIbHOCTH B H3JIOKEHUM NPOTPAMMHOTO MaTepuana, ciado
BJIaJICET OCHOBHBIMU pasziesiaMy y4eOHOH MporpaMMbl, HEOOXOIUMBIMHU IS AaJbHEHIEro 00y4eHus 1
C TPYZIOM IIPUMEHSIET [TOJyYCHHbIE 3HAHUS AaKe B CTAHAAPTHOW CUTYalHH.
OneHka HEyAOBIETBOPUTENILHO 2 Oaiia — BBICTABISIETCS CTYACHTY, KOTOPBIA HE 3HaeT OOJbIIEH YacTu
OCHOBHOTO COJEp)KaHUs y4eOHOH IpOorpaMMbl JUCHMIUIMHBI, JOIyCKaeT rpyOble OmHOKH B
(hopMyIIMpPOBKaX OCHOBHBIX IPUHIIUIIOB U HE YMEET UCIOIb30BATh MOIYUYCHHBIC 3HAHUS [P PELICHUU
THUIIOBBIX 33/a4.
OueHka HEyIOBJIETBOPUTENbHO | Gamn — BBICTABISETCS CTYIACHTY, KOTOPBIi HE 3HAeT OCHOBHOTO
cozepkaHusl yueOHON MporpaMMbl IUCLUILTUHBI, JOMycKaeT rpyOeiimue omuOKd B (GOPMYIUPOBKaX
0a30BBIX MOHATUN IUCLUIUIMHBEI M BOOOIIE HE MMEET HABBIKOB PELICHUS THUIIOBBIX HMPAKTHYECKHX
3ajay.

5. MeTonuueckne MaTepuaJIbl, ONpeIeJsONINe MPoueIyPbl OIleHHNBAHUS 3HAHUI, YMEHUIl, HABBHIKOB U
(W1M) oNbITA AESITEILHOCTH

Ocennuii cemectp. st momyyeHus 3a4eTa HEOOXOIMMO BBIMOJIHUTH OIHO U3 KOHTPOJIBHBIX 3aJaHUM.
3adeT mpoBOAMTCS B (OpME 3aIIUTHl KOHTPOJIBHOro 3agaHus. Ompoc oOyuaromerocs He JIOJDKeH
MIPEBBIIIATH OHOTO ACTPOHOMUYECKOTO Jaca.

Becennuii cemectp. Ok3amMeH mnpoBomsATcS B (opMe 3ammThl  UTOroBoro mpoekra. Ompoc
o0yuaroIerocs He JJOJDKEH MPEBHIIATh OHOTO ACTPOHOMUYECKOTO Jaca.






IIporpammupoBanue u 00padOTKa JaHHBIX HA A3bIKe Python

Hepe'{eHL KOHTPOJIbHBIX BOIIPOCOB

Bonpocs! ocennero cemectpa 00y4eHus:

1.

10.

Kakue cTpyKkTypbl TaHHBIX pealn30BaHbl B CTaHAApPTHBRIX Oubnotekax Python? [Ipuseaure
ANTOPUTMHUYECKYIO CIIOKHOCTD BKJIFOUEHHS U TIOKCKA AJIEMEHTa, COPTUPOBKH HAa OCHOBAaHUU
CKaJIIpHOT0 3Ha4eHus1. ONUIINTE KPUTEPUH BHIOOpA CTPYKTYPhI JAHHBIX MO IPUKIATHYIO
3a1ady.

Kak npounTtats ¢aiin B si3pike Python? Kakue ommOKku yTeHus, 3alIMCH U UCIIOTHEHUS] MOTYT
BO3HHMKHYTb IIPU B3aMOAeHCTBHU ¢ (haimom? HamuimmTe KOHTEKCTHBINA MEHEIKep IS YTCHUSI
json-datina.

Kak B s13p1ke Python onpenensercst o0nacTs BUIUMOCTH epeMeHHBIX? B uem paznnune Mexmy
JIOKaJbHBIMU U TNI00AILHBIMU ITepeMeHHBIMHA? UTO MPOUCXOIUT ¢ IIEpeMEHHOM MPH BBIXOJE U3
o0nacTu BUANMOCTH?

Kak cozmate Mmoayne B Python? Kakum o6pa3om npoucxonut noaximroueHue moays? Kak
M30eKaTh IUKIMYECKOT0 UMIIOPTUPOBAHMS MOIYJICH?

PacckaxwuTte o paboTe uckimoueHuid B s3bike Python. Kak cozmate HoBoe uckimrouenue? Kak
BBI3BAaTh U 00paboTaTh CKIIOYCHHE C UCTIONB30BAaHUEM try/except KOHCTPYKLHUI U KOHTEKCTHOTO
MeHepKepa With?

Kak co3znmatotcs kiaccsl B si3pike Python? Kaknm o06pa3oMm nepenaercst ceblika Ha 9K3eMILISIp B
MeToaax kinacca? OMUIINTEe Marn4ecKue METOb! ONPEACIISIOLINE ONEePAlui HHUINAIN3ALIH
KJacca, apu()MEeTHYECKOro CI0KEHUs], BRIUUTAHUS U BBI30Ba 9K3EMIUIIpa Kilacca.

Pacckakute kakasi KOHCTPYKIMS IPUMEHSIETCS JJIsl HacieAoBaHuA B si3bike Python. Omummmre
IPUMEHEHHUE KII0YEBOro CIOBO super() Mpy HacjIeJ0BaHUH OT OJHOIO KJlacca.

B kakux ciyuasx B s3pike Python Bo3MoXxHO HacienoBaHME OT HECKOJIBKUX 0a30BBIX KJIACCOB?
Onwuimre anropuT™ HaclieoBaHus B s3bIke python. Kak mopsimok HacnemoBaHus BIUSIET HA
oTpesieNIeHHs] METOJIOB U MEPEMEHHBIX Kiiacca?

Kak onmceiBaroTCsI CHEICKOBEIE M CIIOBAapHBIE BKITFOUEHUS B s13bike Python? Kak urepupoBatbes
IO CJIOBAPIO, JIHCTY, MHOXKECTBY M KOpTexKy. OnHUIIMTe MpUMEHEeHNe KITIOYEBBIX ClIoB map, filter
JUTSL CO3JIaHMsI M 00pabOTKU CTPYKTYP JaHHBIX.

Hanummre kak MUHUMYM J1Ba aJlrOpUTMa COPTUPOBKY MaccHBOB Ha si3bike Python. CpaBauTte
3¢ $EeKTUBHOCTE MOAXO0A0B B 3aBUCUMOCTH OT JJIMHBI MACCHBA, TUIIA XPAHUMBIX TaHHBIX U
METO/J0B BKJIIOYCHUA U YAAJICHUA HOBBIX 3JICMCHTOB.

BOHpOCBI AJIs1 HOATOTOBKHU K 9K3aMCHY B BECCHHEM CEMECTPE:

1. VYcioBHBIH onepaTop U KacKajaHas ycloBHasi KOHCTpyKuus B Python;

2. Crpoxwu B Python. Merozagr find, count, replace, strip, upper, lower u apyrue;
3. Crpoxu B Python. Cpessl ¢ AByMS 1 TpeMsl TapaMeTpamu;

4. Koprexu B Python. Coznanue u ucnonszoBanue. Kopresxu nepeMeHHBIX;

5. Criucku B Python. MeToibl CITUCKOB U OIIEPAIIUH CO CITMCKAMU;

6. Cpessl criuckos. [IpucBanBanue B cpes. [Ipobiema KonmupoBaHUs CIMCKA;

7. Hukn for u ero ocobenHoct B Python. ®yukiuus range();

8. JIBymMepHBIE MacCHBBI (CIIMCKH CIIMCKOB). BiioskeHHas reHepaus;

9. Knacc u sx3emiuisip knacca, MeTozpl 3k3eMiusipa. [lonstue arpulyra;

10. Knaccer B Python. [eperpy3ka ornepaTopos;

11. Knaccer B Python. Konctpykrop kinacca;

12. Knaccer B Python. Hacnenosanue;

13. CrnoBaps, CIIHCOK, MHOXKECTBO, Iiepedop ¢ rmomoriipio for;

14. OyHKIMK: BO3BpalleHUE 3HAaUCHUs U3 (PYHKLINH, 001aCTH BUANMOCTH NIEPEMEHHBIX, ITepeaaya
napamerpa;

15. Pexypcust. @yHKIMH C IEPEMEHHBIM YHCIOM apTyMEHTOB;

16. Pa6ora ¢ daitnamu. PaGota ¢ karainoramu;



17. O0paboTKa mapaMeTpoOB KOMaHIHOM CTPOKH;

18. OyHkusg Kak 00beKT. JIaMOaa-GyHKIMH;
19. [TonsiTHE CIOXKHOCTH aNTOPUTMA;

20. CopTHpOBKa METOIOM ITy3bIPbKA;

21. CopTupoBKa oACYETOM;

22. [lopaspsanas copTUpOBKa;

23. CopTupoOBKa CIHSHHEM;

24, [MupamuganbHas COPTUPOBKA;

25. BricTpast COpTUPOBKA;

26. bubanoreka Open CV;
27. bubnunoreka Numpy;

28. Busyanuzanus ¢ 6udianorekoit matplotlib;
29. bubnuorexa Pandas;
30. Bubnnoreka tkinter ais pa3padoTku rpaduueckoro HHTepdeiica.

IIpuMepsl KOHTPOIIBHBIX 331aHUN (OCEHHHIA CEMECT))
3aoanue Nel (no meme 1)

Bam nan nBymepHblid MaccuB data. B kaxknoil ctpoke 3ammcaHa nH(opMamms o0 5MOA3M. A UMEHHO
Ha3BaHHE, KOJIMYECTBO (B MHJUTHOHAX) HCIIOJIb30BAHHBIX 3MOJ3H JAHHOTO THIIA 338 HCCICIYEMBIl IEPHOMA B Tpex
pa3IMYHBIX colMaNbHBIX ceTsix: EmojiExpress, Instagram, Twitter.

In[]:
data=[
['grinning face’, 2.26, 1.02, 87.3],
['winking face', 19.1, 1.69, 150.0],
['star-struck’, 233.0, 7.31, 270.0],
['smiling face', 15.2, 2.36, 264.0],
['thinking face', 22.7, 4.26, 565.0],
['neutral face', 6.81, 0.636, 0.0],
['pensive face', 6.0, 0.236, 478.0],
['cold face', 24.7, 1.35, 654.0],
['hot face', 10.0, 5.69, 445.0],
['worried face', 118.0, 26.0, 180.0],
['fearful face', 23.1, 3.75, 227.0],
[‘crying face', 1.74, 0.11, 0.0],
['tired face', 4.5, 2.49, 150.0],

['pouting face', 0.0333, 0.056, 932.0]

3aoanue



1) Bam Hy)HO 100aBUTH emI€ OAWH CTOJIOEI - CyMMapHOE TI0 TPEM yKa3aHHBIM IIaT(opMaM KOJIHYECTBO
MCIIOJIb30BAaHUH SMO/I3U JJAHHOT'O THUIIA.

2)Heo0x0MMO OTCOPTHPOBATh JaHHbIE MO JaHHOMY IMPU3HAKY, TaK YTOOBI B NEPBOM CTPOKE ObUT CaMBbIit
YacTO UCHOJb3YEMBIN IMOJIKU, @ B OCIEAHEN - HAUMEHEE NOIMYJISIPHBIN.

3) BriBectu Tabnunity npu nomorun GopMaTupoBaHHOTO BHIBOJA.
[Mpumep odopmienus:

https://yadi.sk/i/SmReFZ9drKgCcQ

Ilpumep evinonnennozo 3a0anus
In [18]:
data= [

['grinning face', 2.26, 1.02, 87.3],
['winking face', 19.1, 1.69, 150.0],
['star-struck’, 233.0, 7.31, 270.0],
['smiling face’, 15.2, 2.36, 264.0],
['thinking face', 22.7, 4.26, 565.0],
['neutral face', 6.81, 0.636, 0.0],
['pensive face', 6.0, 0.236, 478.0],

['cold face', 24.7, 1.35, 654.0],
['hot face', 10.0, 5.69, 445.0],
['worried face', 118.0, 26.0, 180.0],
['fearful face', 23.1, 3.75, 227.0],
[‘crying face', 1.74, 0.11, 0.0],
[tired face', 4.5, 2.49, 150.0],

['pouting face', 0.0333, 0.056, 932.0]

foriinrange(len(data)):

data[i].append(sum(data[i][1:]))

data.sort(key=lambda row: row[4], reverse=True)

headings = ['Emoji short name', 'EmojiXpress', 'Instagram’, "Twitter', "Total use']

print(*headings, sep="|"

print(-"* (sum(len(h) for h in headings) +3* (len(headings) -1)))


https://yadi.sk/i/SmReFZ9drKgCcQ

for row in data:
print({: <16} | {: >11.2f} | {: >9.2f} | {: >7.2f} | {: >9.2f}".format(*row))

Emoji short name | EmojiXpress | Instagram | Twitter | Total use

pouting face | 0.03] 0.06]| 932.00| 932.09
coldface | 2470 1.35| 654.00| 680.05
thinking face | 22.70| 4.26| 565.00| 591.96
star-struck | 233.00| 7.31] 270.00| 510.31
pensive face | 6.00|] 0.24| 478.00| 484.24
hot face | 10.00| 5.69| 445.00| 460.69
worried face | 118.00| 26.00| 180.00| 324.00
smilingface | 1520 2.36| 264.00| 281.56
fearful face | 23.10] 3.75| 227.00| 253.85
winking face | 19.10| 1.69| 150.00| 170.79
tired face | 450| 2.49| 150.00| 156.99
grinning face | 2.26| 1.02| 87.30| 90.58
neutral face | 6.81] 0.64| 0.00] 7.45
crying face | 174 0.11| 0.00] 1.85

3aoanue Ne2 (no meme 2)

B nmanmHoM 3amanum Bam mpeactoutr paboTaTh ¢ JAaHHBIMH NIPH  MOMOINM OMOIHOTEKH

HOCJ’ICI[OB&TCHLHO BBITIOJTHUTE CJICAYIOLICC:

1) npounTaiiTe aHHbIe U3 Qaiina titanic.csv 1 COXpaHUTe B epeMeHHyo Tuna DataFrame;

2) BBIBCJIUTC IIOCJICAHUEC 10 CTPOK Ta6J'II/II_ILI, a TaKXKE CIIMCOK C Ha3BaHUAMU BCEX CTOJ'I6I.[OB;

3) mepeBenuTe Ha3BaHUS BCEX CTOJIOIOB B HIDKHUI PETUCTP;

4) BBIBEIUTE MM, I1OJ1 U BO3PACT ISl KIIMEHTOB ¢ MHIeKkcamu oT 10 1o 17;

Pandas.

5) BBIBCJIUTE BO3PACT IIEPBBIX 5 yemoBek. Tun BBIBOJJMMOTO 3HAYCHUS JOJIXKCH OBITh LHCIOYUCIICHHBIM,

6) BBIBEIMTE MMSI, TIOJI U BO3pacT nepBbix 10 yenoBek co 3HaueHnem Class paBHbIM 3;

JUi1st BHITIONTHEHMS 3aaHKs HCTIONb3yiiTe Oubanoreky matplotlib.

1. Ha ocHOBaHWH JJaHHBIX O BO3PACTe KIIMEHTOB COCTABHTE TUCTOrPAMMY paCIpeIEIeHUsT BO3PACTOB.

2. Ha ocnoBanuu nanHeix o Class coctaBbTe KpyroBylO Anarpammy.

Ilpumep evinonnennozo 3a0anus



importpandasaspd

%matplotlib inline

data=pd.read_csv('titanic.csv')

BoiBectu nociaennue 10 crpok Tadmubl

data.tail(10)
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882

883

884

885

886

887

888

889

Clientld

882

883

884

886

887

888

889

890

Survived

Class

Name

Markun,
Mr.
Johann

Dahlber
g, Miss.
GerdaUl

rika

Banfield
, Mr.
Frederic
kJames

Sutehall
, Mr.
HenryJr

Rice,
Mrs.
William
(Margar
et
Norton)

Montvil
a, Rev.
Juozas

Graham,
Miss.
Margare
tEdith

Johnsto
n, Miss.
Catherin
e Helen
"Carrie"

Behr,

KarlHo
well

Sex

male

female

male

male

female

male

female

female

male

Age

NaN

SibSp

Parch

Ticket

349257

7552

C.A/SOT

ON 34068

SOTON/O
Q 392076

382652

211536

112053

w./C.
6607

111369

Fare

7.8958

10.5167

10.5000

7.0500

29.1250

13.0000

30.0000

23.4500

30.0000

Cabin

NaN

NaN

NaN

NaN

NaN

NaN

B42

NaN

C148
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In [13]:

Out[13]:

Embarked



890

Clientld Survived Class Name

Dooley,
891 0 3 Mr.
Patrick

BriBecTr Ha3BaHUS KOJIOHOK

data.columns

Sex

male

Age

32.0

SibSp

Index(['Clientld’, 'Survived', 'Class’, 'Name', 'Sex’, 'Age’, 'SibSp’,

dtype='object’)

'Parch’, Ticket', 'Fare’, 'Cabin’, 'Embarked'],

IToMeHsTH perucTp Bcex OYKB B Ha3BaHUH KOJIOHOK HA HIDKHUH

data =data.rename(str.lower, axis="columns")

BeiBecTn umeHa, 1ot 1 Bo3pacT kiuenros 10-17

data[['name’, 'sex’, 'age]][10:18]

10

11

12

13

14

15

name

Sandstrom, Miss. MargueriteRut

Bonnell, Miss. Elizabeth

Saundercock, Mr. WilliamHenry

Andersson, Mr. AndersJohan

Vestrom, Miss. Hulda Amanda Adolfina

Hewlett, Mrs. (Mary D Kingcome)

sex

female

female

male

male

female

female

age

4.0

58.0

20.0

39.0

14.0

55.0

Parch Ticket Fare Cabin Embarked

0 370376 7.7500 NaN Q

In [30]:

Out[30]:

In [14]:

In [15]:

Out[15]:



16

17

name sex age

Rice, Master. Eugene male 2.0

Williams, Mr. CharlesEugene male  NaN

BriBecTr 5 nenbix ymncen (Tuna int32) - BO3pacT MEPBBIX 5 YEIOBEK

data['age'].head().astype(int)

3

4

Name: age, dtype: int32

BriBecTn ums, 1ot 1 Bo3pact nepBbix 10 yenosek, co 3HaueHneM Class paBHbIM 3

22
38
26
35

35

data[data['pclass’] ==3].iloc][:10, 2:6]

Class

name

Braund, Mr. OwenHarris

Heikkinen, Miss. Laina

Allen, Mr. WilliamHenry

Moran, Mr. James

Palsson, Master. GostaL.eonard

sex

male

female

male

male

male

age

22.0

26.0

35.0

NaN

2.0

In [46]:

Out[46]:

In [50]:

Out[50]:



Class name sex  age
8 3 Johnson, Mrs. Oscar W (Elisabeth Vilhelmina Berg) female  27.0
10 3 Sandstrom, Miss. MargueriteRut ~ female 4.0
12 3 Saundercock, Mr. WilliamHenry male 20.0
13 3 Andersson, Mr. AndersJohan male  39.0
14 3 Vestrom, Miss. Hulda Amanda Adolfina  female  14.0
ITocTpouTs THCTOrpaMMy IO BO3pacTy
data.age.hist(bins =50)
<matplotlib.axes._subplots.AxesSubplot at 0xa9e80b8>
50
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IocTpouTts KpyroByto quarpammy mo Homepy pclass

data['pclass].value_counts().plot(kind="pie’)

In [16]:

Out[16]:

In [8]:

out[8]:



<matplotlib.axes._subplots.AxesSubplot at 0x953ee80>

pclass




[TpMMmep UTOroBOro NpoeKTa (BeceHHU cemecTp)

Bawm nan nBymepHbiii maccus clients_data. B kaxmoit crpoke 3ammcana nHGOpMAIUs 0 KIMCHTE KOMITaHWH.
A uMeHHO (amMuiIMs, TOJ] Havana IOJIb30BaHHS yCIIyraMH KOMITAaHUH, PEHTHHT JIOSJIBHOCTH KOMIIAHWHM, BO3pacT, a
TaKOKe CITUCOK Tapru(OB KOMIAHUH, KOTOPBIMH TIOJIb3YETCS KITHEHT

In[]:
clients_data= [
['lvanov', 2017, 6.914, 23, ['T1', 'T21],
[Petrov', 2016, 6.151, 51, ['T21],
['Sidorov', 2015, 7.489, 29, ['T2', 'T31],
['Kuznetsov', 2013, 7.71, 33, ['T2', 'T4', 'T31],
['Abramov', 2011, 7.942, 69, [ T2','T5', 'T67],
['‘Averin', 2010, 7.977, 18, [T2', 'T4', T3],
['Borisov', 2008, 7.298, 26, [T7', 'T2', T3],
['‘Baranov', 2007, 7.726, 22, [T7', 'T21],
['Bogdanov', 2006, 8.456, 51, ['T7', 'T21],
['Vasilev', 2004, 7.896, 18, [T7', 'T21],
['Voronov', 2002, 7.669, 19, ['T8', 'T6],
['Gurov', 2001, 8.557, 35, ['T2', 'T4", 'T51],
['Gridnev', 2000, 8.585, 55, ['T9', 'T2', T107],
['Godunov', 1997, 8.369, 94, ['T2', 'T51T],
['Domnin’, 1996, 7.849, 55, ['T2', 'T51],
['Dolin', 1995, 8.283, 78, [T2', 'T4', T3],
['Kalinin', 1994, 8.915, 42, [ T2', 'T51],
['Karin', 1993, 8.819, 55, [ T2', 'T4', T3],
['Lobanov', 1992, 7.858, 31, [T2', 'T1117],
[Levin', 1990, 8.335, 43, ['T7', 'T12', 'T21],
['Lomonosov', 1990, 8.112, 81, ['T2', 'T10', 'T111],
['Malkin', 1989, 7.645, 99, [ T21].

[Mironov', 1988, 8.25, 33, [ T21],

1) Bam Hy)XHO peann30BaTh BCIOMOTaTelIbHYIO (YHKIHMIO, IPUHUMAIONIYI0 Ha BX0j Bam maccus u 11Ba
YHcIIa - TpaHHIBI 0Tpe3Ka. Bama ¢pyHKIMs JomKHA BEpHYTh II0IMAcCHUB C JAHHBIMH O KIIMEHTaX, PEHTHHT JIOSTIBHOCTH
KOTOPBIX IPUHAJUIEKHUT ITOMY OTPE3KY.

2) Jlnst nByX MPOHU3BOJIBHBIX OTPE3KOB BBIBECTH MOATAOJHILY, CTCHEPUPOBAHHYIO IIEPBOM (PYHKIIUCH MpHU
noMoInu (POPMATHPOBAHHOTO BBIBOJA. Tapu(bl BEIBOIUTE HE HYXKHO. JIONOJTHHUTEIILHO BBIBECTH CpEIHES 3HAUYCHHE
BO3pacTa KJIIMEHTa M CPETHUN PEUTHHT JOSITLHOCTH IS KXKJOW TOITA0IUIIB.



3) g xaxxoro Tapuda mocyuTaiiTe KOJINIECTBO KIMEHTOB, KOTOPBIE HMITOIB3YIOTCS, U CO3aiTe TabIuILy,
cocrosyo u3 aAByx croib6mos: "tariff" u "amountofclients". Jlanubie B TaGiuie OTCOPTHPOBATH IO yOBIBAHHIO
KOJIMYECTBA KITHEHTOB.

Ilpumep opopmnenus maonuywL:

https://yadi.sk/i/SmReFZ9drKgCcQ
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