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BusupoBanue PII/I 1,151 MciOTHEHUSI B 04epeIHOM y4eOHOM Toay
"YTBEPXKIAIO"

Pabouas nmporpamma nepecMoTpeHa, o0Cyxk1eHa u ogoopeHa ams ucromHeHus B 2025 - 2026 yue6HOM Toy Ha
3acenannu Kadenpsl MHGOPMAITMOHHBIX TEXHOIOTHIA

[Iporokomn ot " " 20251. No__

3aB. kabenpoii kann.bus.-maT.HavkK. noueHt. boanvi H.B. (nomuce)

Busuposanue PII/I nj1s1 ucnio/iHeHUs B 0YepeIHOM YUeOHOM rogy
"YTBEPXKJAIO"

Pabouas nporpamma nepecMoTpeHa, o0CyxkieHa u o100peHa s ucrnonHeHus B 2026 - 2027 yueOHOM TO1y Ha
3acenannu Kadeapbl MHOOpMAITMOHHBIX TEXHOIOTHI

[Iporokomn ot " " 2026 . No__
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3acenannu Kadeapbl MHOOPMAIMOHHBIX TEXHOIOTUH
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Pabouas mporpamMma repecMoTpeHa, 0ocykaeHa u onoopena st ucmomaeHus B 2028 - 2029 yuyeOHOM roay Ha
3acenanuu Kadeapbl MHOOPMAIMOHHBIX TEXHOIOTHH

[Iporokon ot " " 2028 r. No__

3aB. kadeapoit kana.¢pu3.-MaT.HAYK, AOLEeHT, bpamxyn H.B. ~ (nommucs)



PA3JIEJI 1. OPTAHU3AIIMOHHO-METOIUYECKHN

1.1. OEJA JUCIIAITJIMHbBI

Lensmu ocBOSHUS TUCITUTUIMHBL « AHATUTHKA NaHHBIX Ha Python» sBiseTcs pa3BuTHE HAaBHIKOB
porpaMMHUpPOBaHus Ha si3bike Python, mpeacrasieHus o coope, 00pabOTKe U aHaIU3e JaHHBIX B MHTEPAKTUBHOM
cpene Jupyter, BBellcHHE B aBTOMATU3UPOBAHHBIC METOIBI pa0OTHI C IaHHBIMHU - MAIlIMHHOE 00yYCeHUE U HEHPOHHBIC
CETH.

1.2. YYEBHBIE 3AJAYN JUCIHUTIJIUHbI

- (hopMHpOBaHKE TEOPETHUECKUX 3HAHUH U MPAKTHUECKUX HABBIKOB 110 OCHOBAM aHaJIM3a JaHHBIX B Python
- (hopmupoBaHe HABBIKOB UCTIONB30BaHMsI Python s paGoTs! ¢ TaONMMYHBIMU JaHHBIMH, UMIIOPTHPYEMBIMHU HITH
SKCHOPTUPYEMBIMH HOMYISAPHBIMH IPOTrpaMMaMH JUTs aHAJIH3a JaHHBIX
- MpUOOpETEeHNe MPAKTHIECKNX HABBIKOB MCITOB30BaHNUA Habopa 6nbnmnoTex sa3bika Python g pemenns 3agay B
ctepe OM3HEC-aHATUTHKA

1.3. MECTO JUCHMUILUIMHBI B CTPYKTYPE OCHOBHOH OBPA3OBATEJBHOM
IMPOI'PAMMBbI

Hukn (paznen) OIIOIT BO: |

1.3.1. Jucyunauna "Ananumuxa oanneix na Python" onupaemcs na ciedyowue snemenmor OIIOII BO:

WudopmaTka 1 IporpaMMHUpOBaHUe

JuckpeTHass MaTeMaTHUKa

Teopust BEpOATHOCTEN U MaTEMATUYECKasl CTATUCTHKA

1.3.2. Jucyunnuna "Ananumuxa oanneix na Python" evicmynaem onopoii 015 credyiowux 31eMeHmos:

HeliponHble ceTH 1 MCKyCCTBEHHBII MHTeJJIeKT Ha Python

[IporpaMmmMHas UHKEHEPUA

WHTennexTyanbHbli aHAIN3 TaHHBIX

1.4. PE3YJIBTATBI OCBOEHUSA JUCIUIIJINHBI:

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

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,

- TPUMEHSTh OTEYECTBEHHBIH ¥ MEXAYHAPONHBIM OINBIT MO pa3pabdOTKe CHCTEM WCKYCCTBEHHOTO
WHTENJIEKTa;

- (hopMynpoBaThH BEIBOJIBI 110 pa3paboTaHHBIM Ha ocHOBe M MomesnsM.

3.3| Bragern:




- wuHpopMmanmedl o cHocobax peUIeHHA Pa3IWYHbIX 3a7ad NPUKIAAHOW HH(POPMATHKHM C MOMOLIBIO
HEUPOHHBIX CETEH.

1.5. ®OPMbI KOHTPOJIA

Texymuii KOHTPONb YCIEBAaEMOCTH TIO3BOJIIET OLEHHUTh YPOBEHHb CGHOPMHUPOBAHHOCTH DIIEMEHTOB
KOMICTCHIUH (3HaHWH, YMEHHH M NPUOOPETEHHBIX HABBIKOB), KOMIIETEHIHH C MOCIEAYIOIUM O0BbeINHEHHEM
OIICHOK W TPOBOIUTCS B (OpME: YCTHOTO OMNpoca Ha IJIEKIMOHHBIX W CEMHHAPCKUX/TIPAKTHYECKUX 3aHATHIX
(bpoHTaTBHBINA, WHIWBUIYAIBHBIH, KOMIUICKCHBIH), MUCHMEHHON NPOBEPKH (TECTOBBIC 3ajaHUs, KOHTPOIb 3HAHHM
1O pasfelly, CHTYyallMOHHBIX 33JaHUil M T.I.), OUCHKA aKTHBHOCTH Pa0OTHl OOYYAIOMIEroCsl Ha 3aHITHH, BKIIOYAs
3a7jaHusl U CAMOCTOSITEIIbHOM PabOTHI.

Hpomeofcymowmﬂ ammecmayus

Pe3ynbTaThl TEKyLIETO KOHTPOJII W MNPOMEKYTOYHOH arTecTauud (OPMHUPYIOT PEHTHHTOBYIO OLICHKY
paboTel cTymeHTa. Pacmpenenenme OamwmoB mpu  (OPMHPOBAHWUM PEUTHHTOBOM OIICHKHM pabOThI  CTyJEHTa
OCYILIECTBJISIETCSI B COOTBETCTBUM C JICHCTBYIOIIUM JIOKAJIBHBIM HOPMATHUBHBIM aKTOM. [Mlo aucuuminHe
" AHanuTHKa TaHHBIX Ha Python" BHAOM MpoMeKyTOYHOM aTTecTalyu SBISETCS 3a4eT C OLEHKON

PA3AEJI 2. COAEPKAHUE JTUCIUIIJIMHbI

2.1. TPYJOEMKOCTHb OCBOEHUA JUCHHUITIMHBI

OO6miast TpyA0EMKOCTh JUCHUIUIMHBI "AHalnuTHKa JaHHBIX Ha Python" cocraBnsieT 3 3auéTHble ©IUHUIIBI,
108 gacos.

KomnyecTBo 4acoB, BBIIAENIEMBIX Ha KOHTAaKTHYIO paboTy C TpernojaBaTelieM M CaMOCTOSTENbHYI0 paboTy
00y4JaroIIeToCs, ONPeIeIIeTCs] YICOHBIM TIIIaHOM.

2.2. COAEPKAHUE PA3JEJOB JNCHUIIJINHBI

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
2135
[Ipakrryeckoe mprMeHEHHE OCHOB 4 8 [MKc-2.1 | JI1.1J12.1J13 0
nporpaMMHpOBaHus Ha si3bike Python /TTp/ 2
2135
/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 MIPU 2
nporpammupoBanuu B Python /Ip/ 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/ 4 2 ITKc-2.1 0

PA3IEJI 3. OBPA3OBATEJIBHBIE TEXHOJIOT' T

TpanunuonHsle 0Opa3oBaTeIbHbIE TEXHOJIOTHH:
TEXHOJIOTUs MPOOJIEMHOI0 00y4€eHUS;
TEXHOJIOTHUSI MPOBEACHUS YIeOHOH TUCKYCCHH;
TEXHOJIOTUS] HHAUBUIYJIN3UPOBAHHOTO O0YUCHHUS;
TEXHOJIOTUS 00 BSICHUTENIBHO- MIUTIOCTPATUBHOIO O0yUEeHUS;
TEXHOJIOTHUS 0AIITBHO-PEUTHHIOBOTO KOHTPOJISI.
KomOunnpoBaHHbBIE TEXHOJIOTUU:
TEXHOJIOTUS TUCTAHIIMOHHOTO 00yueHUs («KeHC-TeXHONMOTHs», «IHTEpHET-TEXHOIOTHA»);
TEXHOJIOTUH MYJIbTUMEIUIHOTO O0yYEeHUS;
TEKCTOBBIE YaThl B PEKMME PEAIbHOTO BPEMEHH;
BU/ICOUYATHI B PE)KUME PEAEHOTO BPEMEHH.
VIHHOBallMOHHBIE TEXHUKHU:
JMaJI0roBast JIEKIIYs;
METOJMKa Pa3BUTHUS KpUTHUECKOTO MBIIIIJIEHHS;
METOAMKA MO3TOBOI'O LITypMa.
1) Kaxxaplit ctyneHT obecrieyeH yueOHO-METOAMYECKAM KOMIUIEKCOM, B KOTOPOM TEOPETHYECKOE U3IT0KEHHUE
MaTepuaia CONpsKEHO C TEXHOJIOIMH pelleHNs 3a/1a4 U BBIIOJIHEHUS YIIPa)KHEHUI 110 BCEM pa3zieiaM TEMBIL;
2) InauBuayanbHBIA KOHTPOJIb 32 BHIMOJHEHUEM NPAKTUYECKUX 3alaHuH (3alUTa HHANBHUIYAIEHOTO
MIPAKTUYECKOTO 33/IaHMUs TI0 BAPUAHTY);
3) KonnekruBHoe 00CyXKJeHHE Ha MPAKTHUECKOM 3aHSITHH BAPUAHTOB PEIICHUS 33124 MMOBBIILICHHOH CII0KHOCTH.

PA3JAEJI 4. YHEBHO-METOANYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECIHEYEHHME JUCIIAITIJIMHBbI

4.1. Pekomengyemasi JiuTeparypa

1. OcHoBHast IMTEpaTypa

ABTOpHI, 3arnaBue UznarenscTBO, TOI
JI1.1 | Cesepanc Y. P. Python myst Beex (262 c.) UznatensctBo "AMK
[Ipecc", 2022
2. lonotHUTEIbHAS JTUTEpaTypa
ABTODBHI, 3armaBue N3parenscTBO, TOA
JI2.1 | Kompipun A. C., IIporpammuposanue Ha Python: yae6HOoe mocobue (48 c.) | U3marensctBo "OJIMHTA",
Canosa T. JI. 2021

3. Meronnueckue pa3padboTku

ABTOpBIL, 3araBue UznmarenscTBO, TOI

JI3.1 |T'm3atynun A.M. Koncnexr nexuwmii mo yueOHo# nuciuminHe «AHanmutuka | JOHAYUI'C, 2024
nMaHHbIX Ha Python» s oOy4darommxcs 2 Kypca
00pa3oBaTeNIbHO MPOrpaMMbl OakaiaBpuaTa
HanpasneHus noarotosku 09.03.03 «IIpuknagnas
nHpopMaTHKa» odHOoi hopmer oOyuenus (100 c.)

JI3.2 |T'm3atynun A.M. MeTonuyeckue peKOMEHIAINH JISI TIPOBEIICHUS JOHAYUI'C, 2024
MPAKTUYECKUX 3aHATUH 10 y9eOHOW AUCIUTUTHHE
«AHanuTHKa T1aHHBIX Ha Pythony» mis oOydaromuxcs 2




ABTODEI, 3aryaBue H3narenscTBO, rof

Kypca 00pa3oBaTeIbHOI MporpaMMBbl OaKkataBpraTa
HanpasieHus moarotosku 09.03.03 «lIpukiagHas
uHpOpMaTHKa» 04HOU (HhopMbl 0OyueHUs (64 c.)

JI3.3 |I'm3atynma A.M. MeToauueckne peKOMEHIAINH 110 OPTaHU3aIHH JOHAYUI'C, 2024
CaMOCTOSITEIIbHOM Pa0OTHI 0OYUYAIOIINXCS TI0 YIeOHOM
JICIMILTNHE « AHAJIMTUKA JaHHBIX Ha Pythony» ams
oOyuatrommxcs 2 Kypca 00pa3oBaTelIbHOM TPOTPaMMBbl
OakasraBprata HanpasieHus moarotoBku 09.03.03
«IIpurnagnas uHGopMaTHKa» OYHON HOPMBI 00yUECHHS
(24 c.)

4.2. IlepeyeHb pecypcoB
HH(OPMAHOHHO-TEJIEKOMMYHHKAIINOHHOM 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¢ ¢PexkTuBHON PabOTHl ¢ MHOTOMEPHBIMHU

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

JJIA aHaJIn3a JaHHBIX

4.3. [lepeyeHb NporpaMMHOro odecrevdeHust

JluneHsnonHoe W CBOOOJHO  pacHpoOCTpaHseMOE  MporpaMMHOe  oOecriedeHHe, B TOM  YHCIE
OTEUYECTBEHHOIO IPOU3BOICTBA:
[pu u3yvyennun mucuuruimabl uenoib3yeTes [10 B cocrae nmakera MS Office, Bkmoyast mporpammsel MS Project n
MS Visio, nuctpubytus Python BMecTe ¢ OCHOBHBIMU OHONIMOTEKAMU JIJISl aHATTN3a TAHHBIX.

4.4. Ilpodeccuonanbhbie 6a3bl JAHHBIX 1 HHGOPMAIIMOHHBIE CIIPABOYHbIE CUCTEMbI

Python-6mbnmoTeka 1Ist HAYYHBIX ¥ MH)KEHEPHBIX PacuETOB http://scipy.org
oubimoreka st 3h(HeKTHBHOM pabOThHl ¢ MHOTOMEPHBIMH MacCUBaMH JAaHHBIX http://www.numpy.org
OubimoTeka Ha A3bIKe mporpammupoBanus Python s Busyanuzauuu naHseix — https:/matplotlib.org

4.5. MaTepuajibHO-TeXHUYECKOe ofecneyeHne TN CUUILINHbI

VYueOHas ayauTopus IJisi NPOBEOCHHS 3aHATHI JICKIMOHHOTO, CEMHHAPCKOTO THIA, TPYMIOBBIX 3aHSATHH U
KOHCYJIbTAIN/, TEKYIIETO KOHTPOIIS M IPOMEXKYTOYHON aTTeCTaIUH:
aymutopus Ne602 yue6nbIit kopiryc Nel:
- OcHOBHOE O000OpyZOBaHHE: KOJUYECTBO IIOCAJOYHBIX MECT: 25; mapThl, croibl: 18; crymbs: 26; cTom s
mperoaaBartens: 1; JaMIibl; TocKa; Topkr, KoMiblotepsl: 9, Celeron 2.6, TFT-MoHHTOPBI
[Tomermenust I CaMOCTOSATENHHON pabOTHl ¢ BO3MOXKHOCTHIO TOAKTIOUCHHS K ceTd "MHTepHET" M obecnedeHuEM
JOCTYINa B 3JICKTPOHHYIO HH(POPMAITMOHHO 00pa30BaTEIbHYIO CpPEly OPraHU3aIH:
YHTaNbHBIC 3aIbl, yaeOHbIe Kopiyca 1, 6. Anpec: 1. [lonenk, yi. Yenrockuaues 163a, r. loneux, yin. Aprema 94.
KommbroTepHas TeXHHWKa € BO3MOXKHOCTBIO TOAKIIOUEHHS K ceTu «VIHTepHeT» W obecriedeHHEM [OCTyma B
JNEKTPOHHYI0 HH(pOpManMoHHO-00pa3oBatebHyo cpeay (QUMOC T'OY BIIO JOHAYUI'C) u 3iaeKTpOHHO-
oubnmoreunyo cucremy (OBC IPRbooks), a Taikke BO3MOKHOCTBIO HHIMBHIYJIILHOTO HEOTPaHUUYEHHOTO IOCTYIa
obyuarouuxcs B 9bC u OMOC nocpenctsom Wi-Fi ¢ nepcoHanbHBIX MOOMIIBHBIX YCTPOMCTB.
Cepep: AMD FX 8320/32Gb(4x8Gb)/4Tb(2x2Tb). Ha cepBepe ycTaHoOBIeHa CBOOOJHO pacmpocTpaHseMas
omepaunonHas cucrema DEBIAN 10. MS Windows 8.1 (JIuueH3uOHHass BepcHs ONEPAMOHHOM CHCTEMBI
HNOATBEpXKIAeHa cepTudukaTaMu noanuHHOCTH cuctembl Windows Ha xopmyce [IK), MS Windows XP
(JInmmen3noHHass BepcHs OMNEPAITMOHHON CHCTEMBI MOATBEPXKICHA cepTH(HKATaMU TOIIMHHOCTH CHUCTeMbl Windows
Ha kopryce I1K), MS Windows 7 (JIuneH3uoHHasi BepcHs ONEPAIlMOHHON CHCTEMBI MOATBEPXKICHA cepTU(UKaTaMU
noanuHHocTH cucteMbl Windows nHa kopmyce 1K ), MS Office 2007 Russian OLP NL AE (auuensun Microsoft Ne
42638778, Ne 44250460), MS Office 2010 Russian (nmumensun Microsoft Ne 47556582, Ne 49048130), MS Office
2013 Russian (uien3uu Microsoft Ne 61536955, Ne 62509303, Ne 61787009, Ne 63397364), Grub loader for ALT
Linux (mumensuss GNU LGPL v3), Mozilla Firefox (muuensus MPL2.0), Moodle (Modular Object-Oriented
Dynamic Learning Environment, muuensuss GNU GPL), IncScape (nmnensus GPL 3.0+), PhotoScape (iamuensus
GNU GPL), 1C ERP VII, 1C 3VII (becruatHbie oOJadHBIC pEIICHUS I 00pa30BATCNBHBIX YUPESIKICHHH OT
1Cfresh.com), OnlyOffice 10.0.1 (SaaS, GNU Affero General Public License3).

PA3JAEJL 5. POH ONEHOYHBIX CPEJACTB




5.1. KoHTpoJibHbIE BONPOCHI M 3aaHUs

1. S3p1k Python u ocobeHHOCTH ero cTvits TporpaMMupoBanus. MiHTepakTuBHEIN pexum Python.

2. CuHTaKCHC ¥ yIPaBISIONINE KOHCTPYKIUH si3bika Python. [lepemeHHbIe, 3HaUeHUS U X TUTIBI. THITBI JAHHBIX B
Python.

3. Berpoennslie onepanyu U GyHKIuH. OCHOBHBIE aJITOPUTMHUYECKHE KOHCTPYKLUH.

4. YcnoBHBIH oniepatop. MHOXKECTBEHHOE BETBIICHHUE.

5. HMKIBI U CYCTUUKH.

6. Onpenenenue ¢ynkuuii. [Tapamerpsl u aprymenTsl. BorzoBel pynkuuii. Oneparop Bo3eparta. Koncrpykuuu *args,
**kwargs.

7. Criicku, KOPTEXXH U CIIOBApH.

8. Oneparopsl 00IIHE ISl BCEX THIIOB ITOCIIEI0BATEILHOCTEH.

9. CnenmanbHble onepaTopsl U GyHKIUH A7l paboThl co ciuckaMu. Cpessl.

10. Pabota co crnoBapsiMu. MeToabl cioBapei.

11. Cny4aiinsie yucina. random, randrange, choice.

12. dynkumu 00paboTKH CTPOK. join, replace, split.

13. Crarmaptras OnbnmmoTeka u pip. Moayiu u makeTsl B Python. OCHOBHEIE CTaHAapTHBIC MOIYJIH.
14. Umnoptuposanue moayneii. Co3nanue cOOCTBEHHBIX MOAYJEH M X UMIOpTHpoBaHue. Crieaai3upoBaHHbIC
MOZYNHU ¥ MPUI0KEHUSI.

15. ®aiinsl u uckmoueHus. Pabora ¢ BHEITHUMU UCTOYHUKAMHU JaHHBIX.

16. Uckirouenus, 00paboTKa UCKITIOUEHUH, BBI30B UCKITIOUCHUH (try-except-finally).

17. YBepxnenus (assert). OTKphITHE, YTEHUE, 3aMIUCh. (Open, HHCTPpYKUuUs with).

18. Pabota ¢ TexcToBeIMU daitnamu, xml u csv - daitnamu.

19. dynxunoHagpHOE TIporpaMMupoBanue. JIsmOma-GyHKIwm.

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

21. I'enepatopsl, 1EKOPATOPHI, PEKYPCHUSL.

22. Momudukaruys QyHKITHH ¢ ITOMOIIBI0 TEKOPaTOPOB.

23. Utepupyembie 00bekThI. Mcmonb3oBanue reaeparopos (yield).

24. OOII B Python. Knaccel, 00beKTH 1 5K3eMILTAPHI KaccoB. HaciaenoBanue.

25. Maruveckue metoabl. [lepeonpenenenue oneparopoB. MeTo bl KI1acCOB.

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

27. PerynspHsle BelpakeHHs. Vcrionb3oBaHue perymsipHbIX BeIpakeHuil. [lakeT re.

28. Hayxka o mannbeix u Python. bubnmorexn: NumPy, pandas, matplotlib, SciPy.

29. OcuoBsl NumPy: MaccuBbI 1 BEKTOPHBIE BBIYMCICHHUS.

30. MHCTpyMEHTBI BU3yanu3aluu JaHHbIX s Python.

31. Beenenue B API 6ubnumorexu matplotlib.

32. bubnmoreka pandas. BBepeHue B CTpyKTypsI JaHHBIX pandas.

33. O0bekrnl Dataframe u Series.

34. Buzyanuzanus qaHHbeIx B pandas. Seaborn.

35. ArperupoBaHue JaHHBIX U TPYIIIOBBIC OMEPALIHMH.

36. Hay4Hble 1 WH)XEHEPHBIE pacueThl C UCTIOIH30BAaHUEM OUOINOTEKU SCIPY

5.2. Tembl NHCbEMEHHBIX padoT

[IncemenHBIE PabOTHI HE MTPEAYCMOTPEHBI

5.3. ®oH/ OLIEHOYHBIX CPEACTB

®DOoH/| OLIEHOYHBIX CPEJCTB JAMCHUIUIMHBI "AHanuTuKa JaHHBIX Ha Python" pa3pa0oTaH B COOTBETCTBHU C
JIOKaJIbHBIM HopMaTHBHBIM akToM PI'BOY BO "JJOHAYUI'C".

®DoHJT OLIEHOYHBIX CPEICTB TUCIUTUINHBI "AHAaTUTHKA JTaHHBIX Ha Python" B momHOM o0BeMe mpencTaBicH
B BUJIE NIpUIOKeHUs K faHHomy PIIJI.

5.4. IlepeyeHb BHI0B OLIEHOYHBIX CPEICTB

PA3JIEJI 6. CPEJCTBA AJANNTAIMU NPENNIOJABAHUA JTUCHUIIJIMHBI K
INOTPEBHOCTAM JIUIl C O PAHUYEHHBIMHA BO3MOKHOCTAMMHU 310POBbSA

B cnyuae HeoOxomumMocTH, 00y4arOMIMMCS W3 YHCIA JIUI] C OTPAaHMYEHHBIMH BO3MOXKHOCTSIMHU 30POBBS (IO
3asBJICHUIO O0YyYaloIIerocs) MOTYT MpeaaraThCs OHHM M3 CICAYIONIMX BapHaHTOB BOCHPHUATHS HWHGOpPMAIMHU C
YYETOM WX WHAUBUIYAIHHBIX IICUXO(PU3NICCKUX OCOOCHHOCTEIH:

1) ¢ nprMeHeHreM AIIEKTPOHHOTO OO0YYEeHHS U AUCTAHITMOHHBIX TEXHOJOTHH.

2) ¢ IpUMEHEHHUEM CIEIUATHFHOT0 000PYI0BaHMUS (TEXHUKH) W MPOTPAMMHOTO 00eCTIeUeHUS, UMCIOIIIXCS B
OI'bOY BO "IOHAYUI'C".

B mnpomecce oOyueHus mnpu HEOOXOAWMOCTH IS JIMII C HAPYHICHUSAMH 3PEHHS, CIyXa M OIIOpHO-




JIBUTATEIILHOTO alllapaTa Mpea0oCTaBISIOTCS CIIEIYIOIINE YCIOBHS:

- Ul JIAL C HapyHIICHUSAMH 3pEHHs: yU4eOHO-METOAMYESCKUE MaTepHalbl B MevaTHOH (opMme yBeIWYeHHBIM
mpudTomM; B (opMe DIJIEKTPOHHOrO JOKyMeHTa; B ¢opme aynuodaiina (mepeBol Y4eOHBIX MaTepUallOB B
ayznodopMar); WHIUBHAYaJIbHBIC 3aJaHUS U KOHCYIJIBTALIH.

- IS JMIl C HAapyWICHWAMH Ciyxa: y4eOHO-METOIMYEecKne MaTepHaibl B TedaTtHoil ¢opme; B (opme
ANIEKTPOHHOTO JOKYMEHTA; BHUAEOMAaTepUallbl ¢ CYOTUTpamMM; HWHIMBHIYalbHbIC KOHCYJIbTALMM C MpPUBJICUYCHHEM
CYpAOIIEPEeBOTUNKA; MHIMBUIYaTbHBIC 3aJaHUS U KOHCYJIbTALIH.

- JUIi JIUI C HapyIIEHUSIMH OIOPHO-IBHIATENILHOTO ammapara: y4eOHO-METOOWYEeCKHe MaTepHanbl B
nevyaTHOi Qopme; B (opMe DIEKTPOHHOTO JOKyMeHTa; B (opme ayanodaiina; WHAMBUAyalbHBIC 3aJaHUS |
KOHCYJIbTaIHH.

PA3JAEJI 7. METOAUYECKHUE YKA3AHUSA JISA OBYYAIOIIUXCA IO YCBOEHUIO

JUCHUITJINHBI
1) U3Y4YHUTh TEOPETUYECKUI MaTEPUAI I10 3aJlaHHOU TEME;
2) BBIOpATh METOIBI PEIICHHUS ITOCTABICHHON 3a1a4H;
3) BBITIOTHUTH WHIUBHyaIbHbBIC 33 1aHUS;
4) MIPOAHATU3UPOBATH TIOJTYUCHHBIC PE3YIbTAThI;

5) OTUYHUTATBHCA NEPEA IMPECIIOAaBaTCIICM I10 TeOpeTH‘IeCKOﬁ nu HpaKTH‘{€CKOﬁ qacTHu I/IH,ILI/IBPI,ILyaHBHOfI pa6OTI>I.
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