ﬁﬁg}{)ﬁf&?{i}@g}g&iﬁﬁ@%ﬂ“ﬁ%@”ﬁﬁ 1 BBICIIETO OBPA30BAHUSI POCCHIICKO# ®ETEPALIMH

OVI0: Kocrwia oy [ EPASIBHOE TOCYJAPCTBEHHOE BIO/UKETHOE OBPA3OBATEJILHOE
ﬁ;’fj;*g;;:cgi‘;;‘?”"p 015, YUPEXJEHWE BBICIIETO OBPA3OBAHUSI

Vranori npoémﬁﬁﬁ AKAJIEMYS1 YIIPABJIEHWSI M TOCY TAPCTBEHHOM CJIYKBbI"
1800f7d89cf4ea7507265ba593fe87537eb15a6¢

dakyJbTeT DakyJbTET rocy1apCTBEHHOM CAYKObI M YIIPABJEHUS
Kadenpa HNudopManMOHHBIX TEXHOJIOTHH
"YTBEPXKIAIO"
ITpopekrop
JL.H. Koctuna
27.04.2024 r.

PABOYASI IPOTPAMMA JUCLHMUIIJIMHBI (MOYJIS)
b1.B.03 "AHAJIMTHKA JaHHBIX HAa Python"

Hanpasjenue noaroroBku 09.03.03 Ipukiaangnas uagopmaruka
]

Ipopuan 'INpukaagHasgs  WHOPMATHKA B VIPaBJEHUMH  KOPNOPATHBHBLIMH
HH}opMALIMOHHBLIMU cucTeMamu"

KBamuduxarus bakanaep

dopma 00yueHuUs ouHasn

OO01mas TpyA0eMKOCTh 33ET

I'ox Havana moAroTOBKU MO y4€OHOMY TIaHY 2024
JloHnenk

2024



CocraBurenb(n):

KAHO. 3KOH. HAYK, OOYeHMm AM. Tmsarynuu

Peniensent(n1):
KaHO. Qhu3.-mam. HayK, OoyeHm H.B. Bpaxyn

PabGouas nporpamMma nucuuIuinHel (Moaysist) "Ananutruka naHHbix Ha Python" paspaborana
B COOTBETCTBUH C:

®denepabHbIM TOCYJAPCTBEHHBIM 00pa30BATENIbHBIM CTAHIAPTOM BBICIIETO 00pa30BaHUs —
OakanaBpuarta no HampasieHuto noarotoBku 09.03.03 INpuknannas unpopmatuka (ITpuka3z
MunucrepctBa oOpazoBanusi u Hayku Poccuiickoit denepanun ot 19.09.2017 r. Ne 922 ¢
U3MECHEHUSIMU).

Pabouas nmporpamMma AUCIUIUIMHBI (MOAYJsI) COCTaBJI€HA HA OCHOBAaHMM Y4€OHOIO TIaHa
Hanpasnenue ITOATOTOBKH 09.03.03 [Ipuxiannas uHpopmaTHKa
[Tpodune "[lpuknannas napopmaTika B ypaBIeHUHA KOPIIOPATUBHBIMU HH(POPMAITMOHHBIMU
cuctemamu", yrBepxkaeHHoro YuensiM coBetoM @I'bOY BO "JIOHAYUI'C" ot 27.04.2024
npotokoi Ne 12.

Cpok nencteus nporpammsl: 2024-2028

Pabouas nmporpamma paccMoTpeHa u ofo0peHa Ha 3acenanun kadeapsr MHpopmamoHHbIX
TEXHOJIOTUM

ITIporokoi ot 16.04.2024 Ne 9

3aBeayrommii kadeapoii:
kaHa.Qu3.-mMaT.HayK, no1eHT, bpaxyn H.B.

(noonucs)



BusupoBanue PII/I 1,151 MciOTHEHUSI B 04epeIHOM y4eOHOM Toay
"YTBEPXKIAIO"
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PA3JIEJI 1. OPTAHU3AIIMOHHO-METOIUYECKHN

1.1. OEJA JUCIIAITJINHBI

Lensmu ocBOSHUS TUCITUTUINHBL « AHATTUTHKA NaHHBIX Ha Python» sBiseTcs pa3BuTHE HAaBHIKOB
porpaMMHUpPOBaHus Ha si3bike Python, mpeacrasieHus o coope, 00pabOTKe U aHaIU3e JaHHBIX B MHTEPAKTUBHOM
cpene Jupyter, BBelicHHE B aBTOMATU3UPOBAHHBIC METOBI pa0OTHI C IAHHBIMHU - MAIlIMHHOE O0YYCHUE U HEHPOHHBIC
CETH.

1.2. YYEBHBIE 3AJAYN JUCIHUITTTIUMHbI

- (hopMHpOBaHKE TEOPETHUECKUX 3HAHUH U MPAKTHUECKUX HABBIKOB 110 OCHOBAM aHaJIM3a JaHHBIX B Python
- (hopmupoBaHre HABBIKOB UCTIONB30BaHMsI Python s paGoTsl ¢ TaONMMYHBIMU JaHHBIMH, UMIIOPTHPYEMBIMHU HITH
SKCHOPTUPYEMBIMH HOMYISAPHBIMH IPOTpaMMaMH [T aHAJIM3a JaHHBIX
- MpUOOpETEeHNne MPAKTHIECKUX HABBIKOB MCITOB30BaHNUA Habopa 6nbnmnoTex sa3bika Python g pemenns 3agay B
cepe OM3HEC-aHATUTHKA

1.3. MECTO JUCHMUILUIMHBI B CTPYKTYPE OCHOBHOHM OBPA3OBATEJBHOM
IMPOI'PAMMBbI

Lux (paszen) OIIOII BO: |B1.B

1.3.1. Jucyunauna "Ananumura oanneix na Python" onupaemcs na creoyiowue snemenmor OIIOII BO:

WudopmaTrka 1 IporpaMMHUpOBaHUe

JuckpeTHass MaTeMaTHUKa

Teopust BEpOATHOCTEN U MaTEMATUYECKasl CTATUCTUKA

1.3.2. Jucyunauna "Ananumuka oanneix na Python" evicmynaem onopoii 015 credyiowux 31eMeHmos:

HeliponHble ceTH 1 MCKyCCTBEHHBIN MHTeJJIeKT Ha Python

[IporpamMmmMHas UHKEHEPUA

WHTennexTyanbHbli aHAIN3 TaHHBIX

1.4. PE3YJIBTATBI OCBOEHUSA JUCIUIIINHBI:

IIKc-2.1: Hcnonv3yem ochosHble npuembl NPOSPAMMUPOBAHUS HA A3bIKE 8bICOKO20 VPOBHS.

3HaTh:

YpoBensb 1 |- CHHTaKcHC U yIIPaBIISIOMIAE KOHCTPYKIHH s1361Ka Python;

YpoBeHb 2 |- OCHOBHBIE CTaHAApPTHBIC MOAYNHU U Onbnuorexu B Python;

YpoBeHb 3 |- 0cOOCHHOCTH pa3pabOTKU MPUKIAIHBIX IPOrpaMM Ha si3bike Python.

VYMeTn:

Yposensb 1 |- pa3pabarbiBaTh NpUKIaIHBIE TPOTPAMMEI Ha sI3bIKE MTporpamMmmupoBanus Python;

ypOBeHL 2 | - HCIIO/IB30BaTh KaK CTaHAAPTHBIC, TaK U JOMMOJHUTCIIbHBIC MOAYJIU, PACHIUPCHUA U ITAKCTHI;

YpoBenb 3 | - co3maBaTh COOCTBEHHBIC MPUIIOKEHUS U OMOTHOTEKH.

Bnanets:

Yposensb 1 |- HaBbIKaMu pa3pabOTKU MPUIIOKEHHUN C BHEITHUMH UCTOYHUKAMH TAHHBIX (TEKCTOBBIMH (aitamu,
xml-daiinamu,csv-daiiaamn);

YpoBeHb 2 |- MpaKTUYECKUMH HaBBIKAMHU HCIIOIb30BaHUs Habopa OMOINOTEK sA3bika Python ams mpukiagHpix
3a/1a4 B 00JIaCTH aHAJIW3a JIAHHBIX;

YpoBenb 3 | - HaBbIKaMU pa3pabOTKU MPUIIOKECHHI U COOCTBEHHBIX OMOIMOTEK Ha si3bike Python.

B pezynomame oceoenusn oucyunaunvl "Ananumuka oaunvix na Python' ooyuarowuiica oonxcen:

3.1|3HaTh:

- ICJIM U 3aJa9 BHECAPCHUA CUCTEM UCKYCCTBECHHOT'O MHTCIIJICKTA,

- ME€TOJbI IMPOBEACHUS SKCIICPUMCHTOB U Hﬂ6J’IIOI[€HI/II>i B 00JIACTH MAIITHHHOIO o6yqu1/m;

- sI3BIK TIporpamMMupoBanus Python.

3.2| Ymerh:

- CTaBUTHh LCJIN U 3aaa49u IJI pa3pa6aTHBaeMLIx CUCTEM UCKYCCTBCHHOI'O MHTECJIJICKTA,

- TpPUMEHSTh OTEYECTBEHHBIH ¥ MEXAYHAPONHBIM ONBIT MO pa3pabdOTKe CHCTEM HCKYCCTBEHHOTO
WHTENJIEKTa;

- (hopMynpoBaThH BEIBOJIBI 110 pa3paboTaHHBIM Ha ocHOBe M MomesnsM.

3.3| Bragern:




- wuHpopMmanmedl O cHocobax peLIeHHA Pa3IWYHbIX 3a7ad NPUKIAAHOW HH(OPMATHKHM C IOMOLIBIO
HEUPOHHBIX CETEH.

1.5. ®OPMbI KOHTPOJIA

Texymuii KOHTPONb YCIEBAaEMOCTH TIO3BOJIIET OLEHUTH YPOBEHb CGHOPMHUPOBAHHOCTH DIIEMEHTOB
KOMIETCHIUH (3HaHWH, YMEHHH M NPUOOPETEHHBIX HABBIKOB), KOMIIETEHIHH C IOCIEAYIOIUM O0beINHEHHEM
OIICHOK W TMPOBOIUTCS B (OpME: YCTHOTO OMNpoca Ha JIEKIIMOHHBIX WM CEMHHAPCKUX/TIPAKTHYECKUX 3aHATHIX
(bpoHTaTBHBINA, WHIWBUIYAIBHBIH, KOMIUICKCHBIH), MUCHMEHHON NPOBEPKH (TECTOBBIC 3aJaHUs, KOHTPOIb 3HAHHM
10 pasfelly, CHTYyallMOHHBIX 33JaHUil M T.[.), OUCHKA aKTHBHOCTH Pa0OThl OOYYaIOMIErocsl Ha 3aHITHH, BKIHOYAs
3a7aHusl UL CAMOCTOSITEIIbHOM PaboTHI.

Hpomeofcymowmﬂ ammecmayus

Pe3ynbTaTel TEKyLIETO KOHTPOJII W MNPOMEKYTOYHOH arTecTauud (OPMHUPYIOT PEHTHHTOBYIO OLICHKY
paboTel cTymeHTa. Pacmpenenenme OamwtoB mpH  (OPMHPOBAHWUM PEUTHHTOBOM OIICHKHM pabOThI  CTyJEHTa
OCYILIECTBIISIETCSI B COOTBETCTBUM C JICHCTBYIOIIUM JIOKAJBHBIM HOPMATHUBHBIM aKTOM. [Mlo aucuuminHe
" AHanmuTHKa JaHHBIX Ha Python" BuaOM MpoOMeEKyTOYHOM aTTeCTaluy SIBISIETCS 3a4eT C OLEHKOU

PA3AEJI 2. COAEPKAHUE JTUCIUIIJIMHbI

2.1. TPYJOEMKOCTHb OCBOEHUA JUCHHUITIMHBI

OO6miass TpyA0EMKOCTh JUCHUILUIMHBI "AHaluTHKa JaHHbIX Ha Python" cocraBnsieT 3 3auéTHble ©IUHUIIBI,
108 gacos.

KomnyecTBo 9acoB, BBIAENIEMBIX Ha KOHTAaKTHYIO paboTy C TperojaBaTelieM M CaMOCTOSTENbHYI0 paboTy
00y4JaroIIeToCs, OIPeeIIeTCs YICOHBIM TIIIaHOM.

2.2. COAEPKAHUE PA3JIEJOB JUCHUIIJINHBI

HaumenoBaHue pa3/iesioB M TeM /BH/I 3aHATHSA/ Cemectp | UacoB | Komneren- | JIluteparypa | Uute | [lpumeuanue
/ Kypce M PaKT.

Pazpnes 1. Tema 1. OcHOBBI IPOrpaMMHUPOBAHNS Ha
si3bike Python

OCHOBBI IPOTPAMMHPOBAHUS Ha SI3bIKE 4 4 TTKc-2.1 | JI1.1J12.1J13 0
Python /Jlex/ A
2195
[Ipakrryeckoe mprMeHEHHE OCHOB 4 8 [MKc-2.1 | JI1.1J12.1J13 0
nporpaMMHpOBaHus Ha si3bike Python /TTp/ 2
2195
/Cp/ 4 11 MKc-2.1 |JI1.1J12.1J13| O
3
5132 33
34 35

Paznen 2. Tema 2. budnauoreku NumPy u Pandas

OcHoBEI HcTIONB30BaHus OndIHoTeK NumPy u 4 4 [IKc-2.1 | JI1.1J12.1JI3 0
Pandas /Jlex/ 1

92733
Hcnonp3oBanne 6ubmmorek NumPy u 4 6 ITKc-2.1 | JI1.1J12.1JI3 0

Pandas /TIp/ 2




92033

/Cp/ 11 [MKc-2.1 | JI1.1J12.1J13
3
Pa3zpen 3. Tema 3. Busyaauszanus JaHHbBIX
Busyanuzanus JaHHBIX IpU 2 [MKc-2.1 | JI1.1J12.1J13
nporpammupoBanud Ha Python /Jlew/ A
2435
[IpakTyeckoe NpuMeHEHNE BU3yaTH3alUN 6 [MKc-2.1 | JI1.1J12.1J13
nmannbix /TIp/ 2
2435
/Cp/ 11 [MKc-2.1 | JI1.1J12.1J13
3
2435
Pazneu 4. Tema 4. PaGora ¢ TeKCTOBBIMHU IaHHBIMH
Croco0bI pabOTHI C TEKCTOBBIMHU 2 ITKc-2.1 | JI1.1J12.1JI3
na"gabivy /Jlex/ .1
35
Hcnonp3oBaHne pa3muyHBIX CIIOCOOOB paboThI 6 [MKc-2.1 | JI1.1J12.1J13
C TEKCTOBBIMU JaHHBIMU IIPU 2
nporpammupoBanuu B Python /I1p/ 35
/Cp/ 11 [IKc-2.1 | JI1.1J12.1J13
3
35
Pazpnes 5. Tema 5. OCHOBBI CTATHCTUKH
OCHOBHBIE METOIBI CTATUCTHUECKOTO aHAJIHN3a 4 [1Kc-2.1 [ JI1.1J12.1J13
na Python /JIex/ 1
0102233
D435
[IpoBeneHne CTaTHCTUYECKOTO aHATTN3a C 6 [IKc-2.1 | JI1.1J12.1J13
ucnons3zoBanuem Python /TIp/ 2




01022 33
24 95

/Cp/ 4 10 [IKc-2.1 | JI1.1J12.1J13 0
3
01092033
94 95

/Konc/ 1 2 HKe-2.1 | mpamam| 0

3
019233
24 95

PA3IEJI 3. OBPA3OBATEJIBHBIE TEXHOJIOT' T

TpanunuonHsle 0Opa3oBaTeIbHbIE TEXHOJIOTHH:
TEXHOJIOTUs POOJIEMHOI0 00y4€eHuS;
TEXHOJIOTHUSI MPOBEACHUS YIeOHOH TUCKYCCHH;
TEXHOJIOTUS] HHAUBUIYJIN3UPOBAHHOTO O0YUCHHUS;
TEXHOJIOTUS 00 BSICHUTENIBHO- IUTIOCTPATHBHOIO O0yUEeHUS;
TEXHOJIOTHUS OAIITbHO-PEHUTHHIOBOTO KOHTPOJISI.
KomOunnpoBaHHbBIE TEXHOJIOTUH:
TEXHOJIOTUS TUCTAHIIMOHHOTO 00yueHUs («KeHC-TeXHONOTHs», «IHTEpHET-TEXHOIOTHA»);
TEXHOJIOTUH MYJIbTUMEIUIHHOTO O0yUYEeHUS;
TEKCTOBBIE YaThl B PEKHUME PEAIbHOTO BPEMEHH;
BU/ICOUYATHI B PEKUME PEATBHOTO BPEMEHH.
VIHHOBallMOHHBIE TEXHUKHU:
JMaJI0roBast JIEKIYs;
METOJMKa Pa3BUTHUS KpUTHUECKOTO MBIIIIJIEHHS;
METOAMKA MO3TOBOI'O LITypMa.
1) Kaxkzaplit ctyneHt obecriedeH yueOHO-METOANIECKUM KOMIUIEKCOM, B KOTOPOM TEOPETUIECKOE U3JIOKEHHE
MaTepuasa CONpsKEHO C TEXHOJIOIMH pelleH s 3a/1a4 U BBIIOJIHEHUS YIIPa)KHEHUH 110 BCEM pa3ziesiaM TEMBI;
2) InauBuayanbHBIA KOHTPOJIb 32 BHIMOJHEHUEM NPAKTUYECKUX 3alaHuH (3a1UTa MHANBHUIYAIEHOTO
MIPAKTUYECKOTO 33/IaHMUs TI0 BAPUAHTY);
3) KonnekruBHoe 00CyXJeHHE Ha MPAKTHUECKOM 3aHSITHH BAPUAHTOB PEILICHUS 331a4 MMOBBIILICHHOH CI0KHOCTH.

PA3JAEJI 4. YHEBHO-METOANYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECIHHEYEHHME JUCIIAIIJIMHBbI

4.1. Pekomengyemasi JiuTepatrypa

1. OcHoBHast IMTEpaTypa

ABTOpHI, 3arnaBue HzpatenncTBO, TOA
JI1.1 | Cesepanc Y. P. Python myst Beex (262 c.) UznatensctBo "AMK
[Ipecc", 2022
2. lonoJHUTEIbHAS JUTEpaTypa
ABTODBHI, 3arnaBue WzmaTenscTBO, TON
JI2.1 | Kompipun A. C., IIporpammuposanue Ha Python: yae6HOoe mocobue (48 c.) | U3marensctBo "OJIMHTA",
Camnosa T. JI. 2021
3. Meronnueckue pa3padboTku
ABTOpBIL, 3arinaBue UznmarenscTBO, TOI
JI3.1 |T'm3atynun A.M. Koncnexr nexuuii mo yueOHOH TUCIIUILTHHE « AHATUTHKA JTlonenk : ®TBOY BO
nMaHHbBIX Ha Python» s oOy4darommxcs 2 Kypca "TOHAYHUTC", 2024

00pazoBaTebHON MPOrpaMMbl OaKaIaBpuaTa
HanpasneHus noarotosku 09.03.03 Ipuxnannas
nHpopMmaTHka o9HOH Gopmbl o0yuerns (100 c.)

JI3.2 |T'm3atynun A.M. MeTonuyeckue peKOMEHIAINH JISI TIPOBEIICHUS
MPAKTUYECKUX 3aHATUH 10 y9eOHOW AUCIUTUTHHE
«AHanuTHKa T1aHHBIX Ha Pythony» mis oOydaromuxcs 2

Homnernk : ®I'bOY BO
"IOHAYUI'C", 2024




ABTODEI, 3arnaBue H3narenscTBO, rof

Kypca 00pa3oBaTeIbHOI MporpaMMBbl OaKkataBpraTa
HampasieHus noaroroku 09.03.03 [Ipuktannas
nHpOpMaTHKa O4HOH QopMbI 00yueHus (64 c.)

JI3.3 |T'm3zatynun A.M. MeTtonuueckue peKOMEH IalMK 10 OpraHU3aIuu Jlonerx : PIBOY BO
CaMOCTOSATEIBLHON pa0OThl 00YUAIOIIUXCS 10 yueOHOU "TOHAYHUTC", 2024
JUCLUIUTMHE «AHAJIUTUKA JaHHBIX Ha Python» mms ’
oOyuarormmxcs 2 Kypca 00pa3oBaTelbHON MTPOTPaMMBbl
OaxanaBpurata HarpasieHus noarorosku 09.03.03
[puknagnas nadopmarruka ouHOH Gopmbl 00yUeHUS
(24 c.)

4.2. IlepeyeHb pecypcoB
HH(OPMAHOHHO-TEJIEKOMMYHHKAIIMOHHOMH ceTH ''UHTepHeT"

51 Python-Ombnmoreka ans Hay4HBIX M HMH)KEHEPHBIX

pacuéToB http://scipy.org

o |Oubnroreka pandas [uist aHaIM3a JaHHBIX http://pandas.pydata.org

oubnmorexa s 3¢p¢PeKTuBHON PabOTBl ¢ MHOTOMEPHBIMHU

33 MACCHBAMI TAHHBIX http://www.numpy.org
4 OmbmmoTexka Ha s3bIKe MporpammupoBanus Python mms https://matplotlib.org
BU3yaIHM3alluH JaHHBIX
55 nuctpuOytuB Python BMecTe ¢ OCHOBHBIMH OHMOIMOTEKaMU https://code. visualstudio.com/download

JJIA aHaJIn3a JaHHBIX

4.3. [lepeyeHb NpoOrpaMMHOro odecrevdeHust

JIunieH3MOHHOE ®W  CBOOOJHO  pacmpocTpaHseMoe  MpOrpaMMHOe — oOecrieyeHwe, B TOM  YHCIE
OTEUECTBEHHOTO MPOM3BO/ICTBA!
- Libre Office (nuuen3us Mozilla Public License v2.0.)
- 7-Zip (munens3us GNU Lesser General Public License)
- AIMP (munensus LGPL v.2.1)
- STDU Viewer (freeware for private non-commercial or educational use)
- GIMP (mmuniensus GNU General Public License)
- Inkscape (mumensus GNU General Public License).

4.4. IIpodeccuonanbHble 0a3bl JAHHBIX H HH(OPMAIIMOHHBbIE CTIPABOYHbIE CHCTEMbI

Python-6ubmmoreka misi HAYYHBIX U HHKEHEPHBIX PacuETOB http://scipy.org
oubnmoreka 1iist 3 (HeKTHBHOM pabOTHl ¢ MHOTOMEPHBIMU MacCUBaMH AaHHBIX http://www.numpy.org
OubsmoTeka Ha A3bIKe mporpammupoBanus Python s Busyanusauuu nanseix  https://matplotlib.org

4.5. MaTepuajibHO-TeXHHYeCKoe ofecneyeHne T CUMILUINHbI

s nmpoBeneHust yueOHBIX 3aHATHH, IPETyCMOTPEHHBIX 00pa30BaTEIbHON MIPOrpaMMOii, 3aKpeTIeHbI
ayJIUTOPHH COITIACHO PACIIMCAHUIO yUSOHBIX 3aHATHH:
pabouee MecTo MpenoAaBaTels, MOCaA0UYHbIe MECTa O KOJIMYECTBY OOYUYalOIIMXCs, AOCKA MEJIOBasi, MEPCOHATbHBIN
KOMIIBIOTEp C JIMIEH3UPOBAHHBIM MPOrpaMMHBIM OOEcCIeueHHEeM OOLIETO Ha3HAYCHHsI, MYJIbTUMEAUNHHBIN MPOEKTOP,
9KpaH, MHTEPAKTUBHAS [TaHEb.

PA3JEJI 5. DOHI ONEHOYHBIX CPEJICTB

5.1. KoHTpo/ibHBIE BONPOCHI M 331aHUSI

1. SI3bik Python u ocobeHHOCTH ero cTHiIs mporpaMMupoBanusi. HTepakTuBHBIN peskuM Python.

2. CHHTaKCHC U yIpaBIIsOLIne KOHCTPYKUUH si3bika Python. IlepemenHsle, 3HaueHUS U MX TUITBL. TUIIBI TaHHBIX B
Python.

3. Berpoennsie onepanyu U QyHKIuH. OCHOBHBIE aJTOPUTMHYECKHE KOHCTPYKIINH.

4. YcnoBHBIN onepaTop. MHOXECTBEHHOE BETBIICHHE.

5. IIUKIIBI ¥ CUETUHKH.

6. Onpenenenue ¢pyuknuit. [lapamerpst u aprymentsl. Berzossl ¢ynkmmii. Oneparop Bo3BpaTta. Konctpyxumu *args,
**kwargs.

7. CnucKu, KOPTEKU U CIOBapH.

8. Omepartophl 00IIHE IS BCEX THITOB MTOCIICIOBATEIFHOCTEH.

9. CrienivajbHbIe ONepaTopbl U (YHKIIUU JUIS paOboThI co crimckamu. Cpesbl.

10. Pabota co cnoBapsiMmu. MeToabl cioBapei.

11. Cnyqaiinsie uncna. random, randrange, choice.

12. ®dyHkiuu 00pabOTKK CTPOK. join, replace, split.




13. Cranmaptraas OnbnmoTeka u pip. Moaymu u makeTsl B Python. OCHOBHEIE CTaHIapTHBIC MOIYJTH.
14. UmnioptupoBanue Monyieit. Co3nanne coOOCTBEHHBIX MOAYJIEH U UX UMITOpTHPOBaHue. Crelnann3upoBaHHbIC
MOJIYJIH U TIPUIIOKEHUSI.

15. ®aitnel u uckmroueHus. Padbora ¢ BHEIITHUMY MCTOYHHUKAMH TaHHBIX.

16. Vckmrouenus, 00paboTKa HCKITFOUCHHUH, BRI30B HCKITIOUeHUH (try-except-finally).
17. YBepxknenus (assert). OTKpBITHE, YTEHUE, 3aMIUCh. (Open, HHCTPpYKUuUs with).
18. Pabota ¢ TexcToBeIMU daitnamu, xml u csv - daitnamu.

19. ®yHKIIMOHAIEHOE TIporpaMMupoBanue. JIsMOaa-QyHKITHH.

20. Ucnonb3oBanue QpyHkimii map, filter, reduce, zip.

21. 'enepatopsl, AEKOPATOPHL, PEKYPCHSL.

22. Monudukarwst GyHKIUN ¢ TIOMOIIBIO TE€KOPATOPOB.

23. Urepupyembie 00bekThl. Mcnons3oBanue reaepatopos (yield).

24. OOII B Python. Knaccel, 00beKTHI 1 5K3eMILTAPHI KaccoB. HacnenoBanue.

25. Maruueckue metonsl. [lepeomnpenenenue oneparopoB. MeToabl KIacCOB.

26. MHKancymsmus. Y CIIOBHO YaCTHBIE U CTPOTO YACTHBIE METOIBI.

27. PerynspHsle BelpakeHHs. Vcrionb3oBaHue peryisipHbIX BeipakeHuil. [laker re.
28. Hayka o nannbix u Python. bubnunorexu: NumPy, pandas, matplotlib, SciPy.

29. OcuoBel NumPy: MacCHBBI 1 BEKTOPHBIC BEIYHCIICHHUS.

30. UaCTpyMEHTHI BU3yaIu3alliy JaHHBIX 1iis Python.

31. Beenenue B API 6ubnuorexu matplotlib.

32. bubnmoreka pandas. BeneHue B cTpyKTypbl TaHHBIX pandas.

33. O6nwexTsl Dataframe u Series.

34. Busyanuzanus qaHHbeIx B pandas. Seaborn.

35. ArperupoBaHue JaHHBIX U TPYIIOBBIE OMEPALIMH.

36. HayuHble 1 HEOKCHEPHBIE PAcUeTHl C HCIIOIB30BAaHUEM OMOINOTEKH SCipy

5.2. Tembl NHCbEMEHHBIX padoT

[IncemenHBIE PabOTHI HE MTPEAYCMOTPEHBI

5.3. ®oH/ OLIEHOYHBIX CPEACTB

®DOoH/| OLIEHOUHBIX CPEJCTB JUCHUIUIMHBI "AHanuTUKa JaHHBIX Ha Python" pa3pa0oTaH B COOTBETCTBHM C
JIOKaJIbHBIM HopMaTHBHBIM akToM PI'BOY BO "JTOHAYUI'C".

®DoHJT OLIEHOYHBIX CPEICTB TUCIUTUIMHBI "AHaTUTHKA JTaHHBIX Ha Python" B momHoM oO0BeMe mpecTaBicH
B BUJIE NIpUiIOKeHUs K fanHomy PIIJI.

5.4. IlepevyeHb BUI0OB OIIEHOYHBIX CPENCTB

PA3JEJI 6. CPEACTBA AJAIITAOUUA ITPEITOJABAHUA JTUCHUIIJIMHBI K
HNOTPEBHOCTAM JIML C OT'PAHUYEHHBIMHA BO3MOKHOCTAMMU 310POBbSA

B cimydae HeoOX0oquMOCTH, OOYYArOIIMMCS M3 YHCIA JIMI] C OTPAHUYECHHBIMU BO3MOXKHOCTSIMH 30pPOBBS (110
3asBJICHUIO0 O0Y4YalOIIerocsi) MOTYT TNpeJJiaraTbCs OJHM W3 CIEAYIOIIMX BapUaHTOB BOCIPHATHS HH(opMmamuu c
YYETOM MX WHAWBUAYAIbHBIX IICUXOPH3NIECKUX OCOOCHHOCTEH:

1) ¢ npuMeHeHHEeM JIEeKTPOHHOTO OOYYEeHUS U AUCTAaHIMOHHBIX TEXHOJIOTHH.

2) ¢ IpUMEHEHHUEM CIEIUATHLHOIO 000PYIOBaHMUS (TEXHUKH) W MPOTPAMMHOTO 00eCIieUeHUS, UMCIOIIIXCS B
OI'bBOY BO "IOHAYUI'C".

B mpounecce oOydeHus mpu HEOOXOOUMOCTH [UI JIMI C HApymIEHUAMH 3PEHHUS, CIyXa M OIOpPHO-
JIBUTATEIILHOTO alliapaTa NpeaoCTaBISIOTCS CIIEIYIOIINE YCIOBHS:

- JUIs JIAL C HApyHNICHUSAMH 3pEHUs: YU4eOHO-METOAMYCCKAE MaTepHalbl B MevaTHOH (opMme yBeINYeHHBIM
mpudTomM; B (opMe DIIEKTPOHHOrO JOKyMeHTa; B ¢opme aynuodaiina (mepeBon y4eOHBIX MaTepUallOB B
ayznodopMar); WHIUBHAYaJIbHBIC 3aJaHUS U KOHCYIJITALIH.

- JUId JIMI C HapyIIEHUSIMH Cllyxa: Yy4eOHO-METOJMUYECKHe MarepHhalbl B IedaTHod ¢opme; B (opme
ANIEKTPOHHOTO JOKYMEHTA; BHUAEOMAaTepUallbl ¢ CYOTUTpamMM; HHIMBHIyalbHbIC KOHCYJIbTALMM C MpPUBJICUYCHHEM
CYpAOIIEePEeBOTUNKA; MHIMBUIYaTbHBIC 3aJaHUS U KOHCYJIBTALIH.

- JUIi JIUI C HapyIIEHUSIMH OIOPHO-IBHIATENILHOTO ammapara: y4eOHO-METOOWYEeCKHe MaTepHanbl B
nevaTHoil Qopme; B (opMe DNIEKTPOHHOTO JOKyMEHTa; B (opme ayanodaiina; WHAMBHUAyalbHBIC 3aJaHUS |
KOHCYJIbTalllH.

PA3/IEJI 7. METOJAUYECKUE YKA3AHMS /151 OBYUYAIOILUXCSI 10 YCBOEHUIO
JUCIHUATLTAHBI

1) U3Yy4YHUTh TEOPETUYECKUI MaTEpUA 10 3aJaHHOU TEME;

2) BBIOpATh METOIBI PEIICHUS ITOCTABICHHON 3a1a4H;




3)
4)

S)

BBITIOJIHUTh MHAWBUAYAJIbHBIC 3a/IaHUA;
IMPpOaHAJIM3UPOBATDH IMOJYUCHHBIC PE3YJILTATHI;

OTYHTAThCS NIEepe]] MPEeroJaBaTeseM 0 TEOPETHUECKON U IPAKTUIECKON YacTH MHAUBHIYaTbHOU PaOOTHI.
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PA3JIEJI 1.
IHACIHOPT ®OHJAA OIIEHOYHbLIX CPEJACTB
1o THCIUILUINHE <KAHAJHTHKA JaHHBIX Ha Python»

1.1. OcHoBHBIE CBeIeHHUSA 0 TUCIHHUILIHHE

Tabnuua 1

XapaKTepUCTUKA THCIUIUIMHBI
(cBeneHust COOTBETCTBYIOT pazzaery PI1/T)

OOpa3zoBaTenbHas IporpaMmma

OakanaBpHar

HaﬂpaBHCHI/IC IIOATOTOBKH

09.03.03 [IpuknagHas uHpopmaTHKa

[Tpodunb «[Ipuknannas nndopmaruka B yrnpaBieHUU
KOPHOpPaTUBHBIMH UHPOPMATUOHHBIMU
CUCTEMAMM
KonnuecTBo pa3nenoB IUCHUILUIMHBI 2
Yactb oOpa3oBaTeabHOM E1.B.03
IporpaMMBbl

@DopMBbI TEKYIET0 KOHTPOJIS

WHAUBUAYaJbHbBIC 3aJaHUsl, YCTHBIH OIpPOC,
cobecenoBanue, pedepar, J0KIaI

Tloxazamenu Ounas popma oOyueHusI
KonudecTBO  3aueTHBIX  €AUHUIL 3
(KpeauToR)

Cemectp 4
Oowan mpyooemkocmsp (akaodem. 108
uacoe)

Ayoumopnas KOHmMaKmHasn 50
paboma:

JIeKIMOHHbBIE 3aHATHUS 16
[IpakTrueckue 3aHATUS 32
Koncynpranuum 2
CamocrosiTeqibHas padora 54
Kountpoab 2
Dopma NPOMEINCYMOYHOU 3a4€T C OLICHKOH
ammecmayuu

1.2. IlepeyeHb KOMIETEHUHH ¢ yKa3aHMeM JTanoB (popMHUpPOBaHUSA B
npouecce 0CBOCHUs 00pa30BaTe/IbHON NPOrpaMMBbl.




[lepeyeHb KOMITIETEHIIMN U UX DJIEMEHTOB

Tabnura 2

Kommerennus

Nupukarop
KOMIIETCHIIUU U €TO
(dbopMynHpoBKa

DJIEMEHTHI UHJINKATOpa
KOMIIETEHIINU

Huanexc
JJIEMEHTA

MKc-2:
CnocobHocTb
paspabaTbiBaTb
M aganTMpoBaTb
npuknagHoe
nporpaMmmHoe
oGecne4yeHue

MKc-2.1: Ucnonb3ayeTt
OCHOBHbI€ NpUeMbl
nporpaMMMpoBaHus Ha
A3blKe BbICOKOrO YPOBHS

3nameo:

1. cu"Takcuc u
yIpaBJISIONINE
KOHCTPYKIIMH SI3bIKA

Python;

[1Kc-2.1 3-
1

2. OCHOBHBIC
CTaHJapTHBIC MOYJIA U
oubnuorexu B Python;

[1Kc-2.1 3-
2

3. 0COOEHHOCTH
pa3paboTku
MIPHUKJIATHBIX IPOTpaMM
Ha s3pike Python.

[1Kc-2.1 3-
3

Ymemn:

1. pa3pabartbiBaTh
HpUKJIaIHbIE
pOTrpaMMBbI Ha SI3bIKE
IpOrpaMMHUpPOBaHUS

Python;

[1IKc-2.1 V-
1

2. UCTIOJIb30BATh KaK
CTaHJapTHBIE, TAK U
JOTIOJIHUTEIIbHBIE
MOAYJIY, PACIIUPEHUS U
MAKEThL;

[MKc-2.1V-
2

3. co3aaBaTh
cOOCTBEHHEIE
PHIOKCHHS U
OMOJINOTEKH.

[1IKc-2.1 V-
3

Bnaoems:

1. HaBBIKaMU
pa3paboTKH
MPUJIOKEHUM C
BHEIIHUMU
MCTOYHUKAMU JaHHBIX
(TeKCTOBBIMHU (paiiiamu,

[TKc-2.1 B-
1




Kommerennus

Nupukarop
KOMIIETECHIIUU U €TO
(dbopMynHpoBKa

DJIEMEHTHI UHJINKATOpa

KOMIICTCHIIMU

Huanexc
JJIEMEHTA

xml-aiinamu,csv-
daitnamn);

2. IPaKTUYECKUMU
HaBbIKaMU

HCIIOJIB30BaHUA Ha6opa

ONOJIMOTEK SI3bIKA
Python nnsa
TTPHKJTTHBIX

[1IKc-2.1 B-
2

3. HaBBIKAMH
pa3paboTku
IIPUIIOKEHUU U
COOCTBEHHBIX

OMOJIMOTEK HA A3BIKE

Python.

[1Kc-2.1 B-
3

Tabmuma 3

Oranbl GOpMUPOBAHUS KOMIIETEHIIUN B MPOIIECCE OCBOCHUS OCHOBHOM

00pa3oBaTeIbHON MPOTrpaMMBI

OTarsl
Kontponupyemsie | hopmMupoBaHus Koz HaunmenoBanue
Ne . | KOHTPOJIUPYEMOMN
pazaensl (TEMBbI) KOMIIETEHIINHI OLIEHOYHOT'O
/11 KOMIIETEHIIUH
JUCITATITAHBI (HOMED (s ce wacTy) CpeacTBa
ceMecTpa)
Pasnen 1.AnanuTuka gaHaeix Ha Python
Tema 1. OcHOBBI [1IKc-2.1 3-1
1. | nporpammupoBaHus 4 [TKc-2.1 3-2 YcTHbIl onpoc
Ha s3pIKe Python
Tema 2. [1IKc-2.1 3-1
2. | bubmuoteku 4 [1Kc-2.1 3-2 VYcTHBIN onpoc
NumPy u Pandas [1Kc-2.1 V-1
Tena 3 [1IKc-2.1 3-1
' [TKc-2.1 3-2 .
3. | Bm3yanuzamus 4 MKe-2.1 3-3 YcTHBIN onpoc
AATHBIX MKc-2.1 V-1
Tema 4. PaboTa ¢ [TKc-2.13-1
4. | TEKCTOBBIMU 4 [TKc-2.1°3-2 Y cTHBIN onpoc
' [1Kc-2.1 3-3
FLAHHBIVE MKc-2.1 V-1




Tema 5. OcHOBBI [1Ke-2.1 B-1 YCTHBIH OMPOC
> CTaTI/IC”l.“I/IKI/I 4 ITKc-2.1 B-2 HNunuBuayanbHoe
I1Kc-2.1 B-3 3aJIaHUE
PA3JIEJI 2

TEKYIHAI KOHTPOJIb MO JJUCHUIIUHE

Tekymuii KOHTPOJIb 3HAHUM HCHOJIB3YETCs JUIsl  ONEPAaTHUBHOIO U
pPEryJSIpHOTO  yIpaBjieHUss  y4eOHOM  JesTeNbHOCThIO (B TOM  4HUCIE
CaMOCTOSITENILHOU paboToi) oOyuaromuxcsi. B ycinoBusix 0auIbHO-PEHTUHTOBOM
CUCTEMBbl KOHTPOJS  pe3yibTaTbl TEKYIIEro OLEHUBAaHUS  OOy4YaroIIerocs
UCIIOJIB3YIOTCSl KakK II0Kas3aTejlb €ro TEeKyLero peuTuHra. Texkylui KOHTPOJb
YCIIEBAEMOCTH OCYIIECCTBIAECTCS B TEYEHHE CEMECTpPAa, B XOAEC IMOBCEIHEBHOU
yueOHOM paboThl MO MHAMBUIYAJTIbHON MHUIMATHBE MpenoaaBatens. JanHblil Buja
KOHTPOJII CTUMYJIHMPYET Yy OOydYarollerocs CTpPEMJIEHHE K CHUCTEMAaTHYECKOM
CaMOCTOSITEILHOM paboTe M0 U3YYCHUIO AUCIUIIIAHBI.

Ta0auma 2.1.
Pacnpenenenue 6annoB o BugaM y4eOHOM ESTEILHOCTH
(OamIpHO-PEUTHHTOBAS CHCTEMA)

HaumenoBanue Bun 3amanus
Pasnena/Teme! 3 Beero | K3P P 13
YO P3 3a TeEMy ©) (CP)
P.1.T.1.1 2 3 5 4 4 5
P.1.T.1.2 2 3 5 4 4 5
P.1.T.1.3 2 3 5 4 4 5
P.1.T.1.4 2 3 5 4 4 5
P.1.T.15 2 3 5 4 4 5
Hroro: 1006 10 15 35 20 20 25

YO — ycTHBIi ompoc;

C — cobecenoBanue;

P3 — pazHoypoBHEBBIE 3a/1aHUS;

[13 — npakTUyeckoe 3aHATHE;

K3P — kontpons 3nanuii no Pazneny;

P — pedepar.

CP — camocTosTenbHas padoTa 00ydaromerocs
N3 — unauBuayaibHOE 3a/1aHNe

2.1. PexkoMeHIANMM 110 OLEHUBAHUIO MHANBHUIYAJbHBIX 3a1aHUI
0o0yJarommxcs

MakcumaJibHOe ‘ Kpurepun




KOJHYECTBO 0aJ1IJI0B*

OtnuvHO BricTaBnisercss 00y4aroniemMycsi: €Clid BBIIIOJTHEHBI BCE
INYHKTBl pabOThl CaMOCTOSITENbHO, 0€3 OIMOOK, eclu
npeasiokeH Oosee paloHaIbHbIN allTOPUTM peIlIeHUs
3a7a4H.

Xoporio BricTaBnsieTcss 00yJaromemMycsi: €Ciii CaMOCTOSTETHHO
BBITIOJTHEHBI  BCE  IYHKTBI  pa0OOThI,  JOIMYIICHBI
HE3HAYMUTEJIbHBIC OIIMMOKH, €CJIM TpPEeJIOKEeH Oolee
paIMOHAILHBIN QJITOPUTM PEIICHUS 3a1a4H.

VY 10BIETBOPUTENBHO BricTaBnsercs oOydaromemMycsi: €Clii CaMOCTOSITENIBHO
(MM ¢ TIOMOUIBIO TpernojaaBaTelisi) BBHINOJIHEHbI BCE
NYHKTBI pa0OThI, TOMYIIEHbI TPyObIe OINOKH.

HeynosnersopurensHo | BeictaBisgercs oOydaromiemycs: €Clid € TOMOILBIO
IpernojaBatessl BHIMOJHEHBI HE BCE IMYHKTBI PaOOTHI,
JIOMYIIEHBI TPpyObIe OMHMOKH.

* [IpencraBneno B Tadmuie 2.1.

THUITOBBIE UHINBUAYAJIBHBIE 3ATAHUSA JJIA ITPOBEPKU
YPOBHS KOMIIETEHIIUU

Tema 1.5. Tema 5. OCHOBBI CTATHCTHKH

NuauBuayanabHoe 3axanue Nel.,

3ananmue 1.
B nepemenHoit speed xpaHUTCS CKOPOCTH BETPA.

Heobxonumo peanm3oBaTh YCIOBHBIM OMEpaTOp, KOTOPHIA IedyaTaeT Ha
SKpaH XapaKTepUCTHKY BeTpa U ero kimacc (ot 1 go 4) B 3aBUCHUMOCTH OT €ro
Xapakrepa:

"weak [1]" — ot 1 10 4 m/c
"moderate [2]" — oT 5 10 10 M/c
"strong [3]" — or 11 1o 18 m/c
"hurricane [4]" — ot 19 m/c

3axanmue 2.

1. Hanmmure ¢ynakuio get_less(list in, num), kotopasi mnpuHUMAaeT Ha BXOJT
crucok list in, COCTOSAIIMM M3 YUCEN, U €II€ OHO YUCTIO0 NUM.
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@yHKIMA JO0KHA BEPHYTHh IEPBOE HANACHHOE YUCIO U3 CIMCKA, KOTOPOE
MEHBIIE IIEPEJaHHOIO0 BO BTOPOM apryMeHre. Eciau Takoro uyucia HeT,
HeoOxonuMo BepHyTh NOne.

2. Hanuiure BBI30B 3TOM (PYHKITUH.

3axanue 3.

B mepemennoii data_wine HaxomumTCs aTtaceT, COACPKAIIUWil TaHHBIE O
BUHHBIX 0030pax. Kopx data_wine.head(3) Bepuer ciemyroriumii pe3yabrar:

country description designation points price

Aromas

include

Italy tropical

fruit, broom
brimston

Vulka

Blanco 87 35.363389

This is ripe

and fruity, a

wine that is
smooth

Portugal Avidagos 87 15.000000

Tart and
snappy, the
us flavors of unknown 87 14.000000
lime fiesh
and.

Pineapple
rind, lemon Reserve

[MpusHak country coaepXUT Ha3BaHWE CTpaHbI, MPHU3HAK PriCe€ COACPKUT
[IEHY BUHA.

Hanummre kox, KOTOpBIA CO3Ja€T JIBa HOBBIX IPU3HAKA B J1aTaceTe
data_wine. Ilpu3nak price_round moJbDKEH COACP)KaTh OKPYIJICHHYIO JIO IIEJIOTO
3Ha4YeHHUS IeHy BHMHA. [Ipu3Hak 1S usa JOJDKEH cojaepkaTh 1, eciaum cTpaHa
sBisietcss CoequaenubMU LlTatamu (US) 1 0 B 1r060M apyrom cirydae.

2.2. PekoMeHIa1IMU 10 OLIEHUBAHUIO YCTHBIX OTBETOB 00y4al0NIUXCS

C uenpl0 KOHTPOJISI YCBOGHHMSI MPONAEHHOIO Marepuajga W ONpeIesICHHs
YPOBHSI TOATOTOBJIEHHOCTH OOYYAIOIIMXCS K WM3YYEHUIO HOBOM TE€Mbl B Hauale
MMPAKTUYECKOTO 3aHATHs MPENOAaBaTeIeM MPOBOAUTCS WHIUBUAYAJIbHBIA YCTHBIN
ONPOC MO BBIITOJHEHHBIM 33IaHUAM MPEABIAYIIEH TEMBI.

Kpurepun ouenku.

Ouyenka «omauuHo) CTaBUTCS, €CJIM 00yUYarOIINics:

1) moaHO M apryMEHTUPOBAHO OTBEYAET M0 COAECPIKAHUIO BOIIPOCA;
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2) oOHapyXuBaeT TMOHMMaHWE MaTepuana, MOXeT OOOCHOBAaTh CBOU
CYXKJICHHUSI, IPUMEHUTD 3HAHUS Ha MPAKTUKE, TPUBECTU HEOOXOIUMbIE PUMEPHI;

3) u3naraeT Marepuall MOCJIEA0BATEIbHO W MPaBUIBHO, C COOIIOECHUEM
UCTOPUYECKON U XPOHOJOTUYECKOH MOCIE0BATEIbHOCTH;

Ouenka «xopouwio» — CTaBUTCS, €CIAM OOy4alolUMics JaeT OTBET,
yIOBJICTBOPSAIONIUNA TEM K€ TPeOOBAaHUSM, YTO U JJISi OLEHKH «OTJIUYHO», HO
JIOIYCKaeT OJHAa-/IB€ OLIMOKHU, KOTOPBIE CaM K€ MCIPABIISET.

Ouenka «yooenemeopumenvno) — CTaBUTCH, €CIU  OO0ydYarouuiics
0oOHapy»XUBaeT 3HaHWE U TTOHUMAaHWE OCHOBHBIX TOJIOKEHUN JTAHHOTO 3aJJaHUs, HO:

1) uznaraer Marepuan HEMOJHO U JIONYCKAeT HETOYHOCTU B OMpENIECICHUU
MOHSATUN WU (HOPMYITUPOBKE MPABHUII,

2) He yMeeT JOCTaTOYHO TJIyOOKO M JoKa3aTelbHO OOOCHOBaTh CBOU
CYXXJICHHS U IPUBECTU CBOU IIPUMEPHI;

3) uznaraet Marepuai Hermocae0BaTEIbHO U JIOMYCKAET OINOKH.

THUITOBBIE BOIIPOCHI JJIA CAMOITIOAT'OTOBKHA
JJIA ITPOBEPKH YPOBHA KOMIIETEHIINHN

KonTponupyemeie

paszeinbl (TeMBbI) Bonpocs! 1u1st KOHTPOJISI 3HAHHIMA 110 pa3/ienaM JTUCITUTUTHHEL
y4eOHOM

JTUCTIMTLTAHBI

Pasnen 1.Ananutuka gaHHbix Ha Python

1. 3wk Python wu  ocoOeHHOCTH  ero  CTHIIA
nporpaMMupoBanus. HTepakTuBHBIN pexkuM Python.

2. CHHTaKCHUC W YIPABISAIOMINE KOHCTPYKIIMH s13bIKa Python.
[lepeMenHble, 3HAYEHUS M UX TUNBL. TUNB JaHHBIX B
Python.

3. Bcrpoennbie omeparuu  u  QyHKmuH. OCHOBHBIC
ANTOPUTMUYECKUE KOHCTPYKIIUU.

4. YcnoBHbIN oniepaTop. MHOKECTBEHHOE BETBIICHUE.

5. LIMKJIBI ¥ CUETUHKH.

6. Omnpenenenne ¢ynkuuii. IlapameTpsl W aprymeHTHI.
BezoBel  gynkmuii. Omepatop Bo3BpaTta. KoHCTpyKInu
*args, **kwargs.

7. CIUCKH, KOPTEXKH U CIIOBAPHU.

Tema 1. OcHOBBI
MIPOTpaMMHUPOBAHUS
Ha s3p1Ke Python

8. Onepatopsl oO1me TSt BCEX TUTIOB
MIOCJIENOBATEIHLHOCTEM.
Tema 2. 9. C a b 6
. CrienuasibHple OMEpaTopsl U HKIMK JUId pabOThl CO
bubGamoreku 1 parop YHKIL UL p

criuckamu. Cpessbl.
NumPy u Pandas p .
10. PaGora co cnoBapsimu. MeToibI cioBapeil.
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11. Cnyuaiinsie uncna. random, randrange, choice.

12. ®ynkuum o0paboTKU CTPOK. join, replace, split.

13. CranpgaptHas Oubnumoreka u pip. Moaynu U makeTsl B
Python. OcHOBHBIE CTaHIAPTHBIE MOYJIH.

14. WmnoptupoBanue moxayiei. Co3naHue COOCTBEHHBIX
MoAyled W uX umnoptupoBanue. CrHenuainu3upOBAHHbBIE
MOJYJIH U MPUIIOKEHUS.

15. ®aiinel u  wuckimoyeHus. PabGota ¢ BHEIHUMU
UCTOYHUKAMU JTAHHBIX.

16. Ucknrouenus, oO0paboTka UCKJIIOYEHUH, BHI3OB
uckiroueHui (try-except-finally).

17. VrtBepxnenus (assert). OTKpbITHE, UYTCHHE, 3aIKCh.
(open, uHCTpYKIMS With).

18. Pabora ¢ TekcToBbIMU (aiinamu, xml u csv - paitnamu.
19. ®yukuuoHanbHOE mporpamMmmupoBanue. JlamOna-

byHKIUY.
20. Ucnonw3oBanue pyHkiumii map, filter, reduce, zip.

Tema 3.
Busyanuzanus
TAHHBIX

Tema 4. PaGora ¢
TEKCTOBBIMU
JTAHHBIMU

21. I'enepaTtopsbl, 1€KOPATOPbI, PEKYPCHUSI.

22. Monuduxkanus QyHKIHI ¢ TOMOIIBIO IEKOPATOPOB.

23. Urepupyembie 00bekThl. Mcronap30BaHne T€HEPATOPOB
(yield).

24. OOIl B Python. Knacchl, 0OBEKTBI M DK3EMILISAPHI
kiaccoB. Hacnenosanue.

25. Maruueckue metonbl. IlepeomnpeneneHue ornepaTopos.
MeToab! KJ1acCOB.

26. Nukancynsiusa. YCIOBHO YacTHBIE U CTPOTO YacCTHBIC
METO/BI.

27. PerynsapHbie BeIpaxkeHUs. VIcrionab30BaHUE PEryIapHBIX
BbIpaxeHuu. [laker re.

Tema 5. OCHOBBI
CTATUCTUKH

28. Hayka o panmneix u Python. bubGmumorexu: NumPy,
pandas, matplotlib, SciPy.

29. OcHoBbl NumPy: MaccuBbI U BEKTOPHbBIE BBIUUCICHHUS.
30. UacTpymMeHTH BU3yanu3anuu JaHHbIx 1 Python.

31. Beenenue B API 6ubnmotexn matplotlib.

32. bubmuoteka pandas. BBemeHue B CTPYKTYpBI JaHHBIX
pandas.

33. O6bexThl Dataframe u Series.

34. Busyanu3zanus nanHbeix B pandas. Seaborn.

35. ArpernpoBaHue JaHHBIX U TPYIIIOBBIE ONEPALIUH.

36. HayuyHble U MHXEHEPHBIE PACUEThl C HCIOJb30BAHUEM
OMOJIMOTEKH SCIpy
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2.4. PexoMeHAlNM 110 OLIEHUBAHMIO pedepaToB, 10KJIAT0B.

MaxkcumajbHoOe
KOJIMYECTBO 0aJJIOB*

Kpurtepuu

OTJIMYHO

BrictaBnsiercss oOydarorniemycsi, €Clidi OH BBIpa3Wyl CBOE
MHEHHE o c(hopMyITHMPOBAHHOM npobiieme,
apryMEeHTHpOBajJ €ro, TOYHO ONPEIENUB MpodiIemMy
colepkaHue U cocTaBistonie. IlpuBeneHbl JTaHHBIE
OTEYECTBEHHOMN 51 3apyOexHOM JIUTEPATYPHI,
CTAaTUCTHYECKHE CBEACHUSA, HWH(OpMaIs HOPMATUBHO
npaBoBoro xapakrepa. OOydwaromwuiicsi 3HaeT W BIIAJEET
HABBIKOM CaMOCTOSITEJIbHON HCCIIEIOBATENbCKOW PabOThI
0 TeMe MCCIe[OBaHMsI; METOAAMH U MpPUEMaMU aHallu3a
TEOPETUYECKUX W/WIIN MPAKTUYECKUX ACTIEKTOB U3ydyaeMoi
obOnactu.  DakTHYECKUX  OMIMOOK,  CBSI3AHHBIX  C
MOHUMaHUeM TMpobJeMbl, HeT, rpaduuecku pabdora
odopmIieHa MPABMIHHO.

Xopo1io

BricraBnsiercs oOyuyaromemycs, eciu pabora
XapaKTEePHU3YyEeTCsl CMBICIIOBON IEJIbHOCTHIO, CBA3HOCTHIO H
TIOCJIeIOBATEIILHOCTHIO M3IIOKEHUS; JOMyIeHo He Oomee 1
OMMUOKK TpPH OOBSICHEHUH CMBICIIAa WIH COJCPKAHUS
npobnembl. [l apryMeHTanmuu TPHUBOIATCS —JTaHHBIC
OTEYECTBCHHBIX U 3apyOeIKHBIX aBTOPOB.
[TponeMoOHCTpUPOBAaHBI HUCCIICIOBATECIILCKUE YMECHHS H
HaBelkH.  DakTHyeckux  OmMOOK,  CBSA3aHHBIX  C
NOHUMaHUEM TpoOJemMbl, HeT. JlomymeHbsl OTACIbHBIC
omuOKu B 0(hOPMIICHHH PabOTHI.

Y,Z[OBJ'ICTBOPI/ITGJH)HO

BrictaBnisiercst oOywaromeMmycsi, eciu B paboTe CTYICHT
NPOBOJUT  JOCTAaTOYHO  CAMOCTOSTCIbHBIA  aHAIU3
OCHOBHBIX JTallOB W  CMBICIOBBIX  COCTaBIISIOIIMX
poOJIeMbl; TOHUMAET 0a30BbIE OCHOBBI M TEOPETUYECCKOE
000CHOBaHHME BBIOpAHHOW TeMbl. [IpuBICUYEHBI OCHOBHBIC
UCTOYHHMKH [0 paccMaTpuBaeMoil Teme. JlomymieHo He
6oree 2 omuOOK B colepKaHUU MPOOIEeMbl, 0pOopMIICHUN
paboTHI.

HeynosnerBoputenbHo

BricTaBisercs oOydJaromemMycs, eClIn paborta
MPEJICTABISIET COOOW TepecKa3aHHBId WA TOTHOCTHIO
3aMMCTBOBAHHBII HCXOMHBIA TEKCT O€3 KakuX Obl TO HU
OBLIO KOMMEHTapueB, aHanu3a. He packpeiTa CTpyKTypa H
TEOPETUYECKasi COCTABIIAIONIAS TEMBI. J[OMyIIEHO TPU UK
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Oonee Tpex OMMOOK B COAEPKAHUM PACKPHIBAEMOMU
poOJIeMbl, B 0pOpMIICHUN PaOOTHI.

* [IpencraBneno B Tabnuue 2.1.

BOITPOCHI K 3AYETY C OIIEHKOH
1. A3bik Python u ocoGeHHOCTH €ro cTuis mporpaMmmMupoBaHus. MIHTepaKTUBHBIM
pexum Python.
2. CuHTakcuc W yOpaBJsiOIIMe KOHCTPYKIMU si3bika Python. Ilepemennsie,
3HAYECHMS U UX TUNBL Tumbl qaHHbIX B Python.
3. Bcrpoennbie omepanuu U QyHkimu. OCHOBHBIE  QJITOPUTMHUYECKHE
KOHCTPYKIIUH.
4. YcnoBHbIN onepatop. MHOKECTBEHHOE BETBIICHUE.
5. LIUKJIBI ¥ CYCTUYUKH.
6. Ompenenenue ¢Qynkumii. I[lapamerpsl U aprymeHThl. BbI30BbI  (QyHKIHIA.
Omneparop Bo3Bpata. Konctpykuuu *args, **kwargs.
7. CriucKu, KOPTEXKH U CIOBapH.
8. Onepatopsl 001IKE sl BCEX TUIIOB MOCJIEI0BATEILHOCTE!.
9. CniennasibHbIC OniepaTopbl U QYHKIUHU SISl paboThl co ciuckamu. Cpessbl.
10. Pabora co cioBapsiMmu. MeTobI ClIOBapeH.
11. Cnyyaiinsie yncia. random, randrange, choice.
12. ®ynkuum o0paboOTKU CTPOK. join, replace, split.
13. CranmaptHas Oubnuoreka u pip. Moaymu u maketsl B Python. OcHoBHBIE
CTaHJApPTHBIE MOJTYJIH.
14. WmnoptupoBanue wmoayneil. Co3gaHue CoOCTBEHHBIX MOAYJIEH H UX
uMIopTupoBanue. Crnenuaau3upoBaHHbIE MOIYJIN U IPHUIIOKEHHUS.
15. ®aiinbl ¥ uckirroueHns. Pabora ¢ BHEIIHUMU MCTOYHHUKAMM JaHHBIX.
16. Hckmrouenus, oOpabOTKa HCKIIOUEHHH, BBI30B HCKIIOUCHHMH (try-except-
finally).
17. YTBepxkaenus (assert). OTKpbITHE, YTEHUE, 3aMKUCh. (Open, MHCTPYKIUs with).
18. Pabora ¢ TekcToBbIMU daiinamu, xml u csv - paitnamu.
19. ®yHkIMoHaNbHOE IpOrpaMMupoBanue. JIsmMOaa-hyHKINN.
20. Ucnonp3oBanue ¢hynkuuid map, filter, reduce, zip.
21. I'enepaTopsl, 1€KOPATOPHI, PEKYpPCHSL.
22. Moaudukanus QyHKIHI C TOMOIIBIO JEKOPATOPOB.
23. Urepupyembie 00beKThI. Micionp3oBanue reaepatopos (yield).
24. OOII B Python. Knaccel, 00beKTHI 1 9K3eMILISIpBI KilaccoB. HacnenoBanue.
25. Marunueckue meroasl. [lepeonpenenenne onepatopoB. MeTo1bl KIIacCOB.
26. nkancynsuus. Y CIIOBHO YaCTHBIE U CTPOrO YACTHBIE METOIBI.
27. PerynsipHbie BolpaxkeHus. Mcnonb3oBaHue peryisipHbIX BbipakeHuu. [laker re.
28. Hayka o nannbix u Python. budmmorexku: NumPy, pandas, matplotlib, SciPy.
29. OcHoBbl NumPy: MaccuBbl U1 BEKTOPHBIE BHIUYHCICHUS.
30. UHcTpyMeHTHI BU3yanu3aluuu JaHHbIX s Python.
31. Beenenue B APl oubnmnorexu matplotlib.
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32. bubnuoreka pandas. BBeneHue B CTpyKTypbl JaHHBIX pandas.

33. O6bexThl Dataframe u Series.

34. Buzyanuzauus 1aHHbIX B pandas. Seaborn.

35. ArperupoBaHu€e JaHHBIX U IPYIIOBBIE ONEPALIUH.

36. HayuHble 1 MH)KEHEPHBIE paCcUYEThl C UCMOJIb30BAaHUEM OUOIMOTEKH SCIpy



