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1. HamMeHoBaHHe TUCIHHUILIHHBI

«TexHonoruu 00pabOTKU TaHHBIX.

2. IlepevyeHb IUIAHUpPYEMBIX Ppe3yJIbTATOB OCBOeHHMSI 00pPa30BaTeJbLHOI

nporpaMmmal (nepequL KOMHeTeHHHﬁ) C YKazaHueM MHMHIUKATOpPOB HMX

JOCTHKEHUS M IUVIAHUPYEMbIX Pe3yJIbTATOB 00y4eHHs M0 JUCUMILINHE

pelIeHns B BUJE
MPOrpaMMHOTO MO-
Ay

Kon HaumeHnoBanue Nuaukatopsbl Pe3yabTaTnl 00yuyeHus (yMeHUst
KOMIIe- | KOMIIETeHI[uH JAOCTHKEHUSI U 3HAHMS), COOTHECEHHbIE C UH-
TeH- KOMIIeTeHIIUH AUKATOPAMH JOCTHKEHHUS KOM-
1100 neTeHUnHu
JleMoHCTpUpYyeT 3Ha- | 3HATH: TEXHOJIOTMH BBIITOJIHEHUS
HUEe 0a30BBIX MarTe- | YUCIEHHBIX pacueToB Ha DBM,
MaTUYECKUX  MOJe-
JIel, NIPUMEHSEMBIX B | YMETh: BBIIOIHATL YUCIEHHbIE
Pa3IUYHBIX [IPEAMET- | PACUYETHl C IIOMOLIBIO I[IPOrpaMm
HBIX 00JIaCTSX. Ha Python.
Crnoco6eH ¢ momo-
Agnantupyer U npu-
IIbI0 MaTeMaTHuye- 3HaTh: TEXHOJIOTHU BBIOJTHEHUS
. MEHSIET CYIIECTBYIO-
CKOM MOJEINH pe- BHU3yaJIM3alluu pe3yJbTaTOB Mare-
me  maremaTuye-
11aTh MOCTaBJIECH- MaTHYECKOI'0 MOJIETUPOBAHUSI.
CKH€ MOJENU JJIs pe-
HYIO TeOpeTnye-
LIEHUsT  MOCTaBJIEH-
INKH-2 | cKyr0 Wiy NpuKJIa- . . YMeTb: BBINOJHATh BU3yaJIU3a-
HOM MPUKITAJTHON WIH
HYIO 33/1a4y, peayiu- . LU0 PE3yJIbTaTOB MaTeMaTuye-
TEOPETUYECKON  3a-
30BBIBas AJITOPUTM T CKOTO MojieupoBanus Ha Python.

Bnageer wMetomono-
THell  MaTremarude-
CKOTO MOJENUpPOBa-
HUS JJIs  pelIeHUs
poheCCHOHATTEHBIX
3a7ad4.

3HaTh: OAXO/BI K CepHATM3AIIUN
pe3ylnbTaTOB ~ MaTEMaTUYECKOIO
MOJICJINPOBAHMUSL.

YMeTh: BBINOJHATE CepUAIU3a-
U0 PE3yJIbTaTOM MaTeMaThye-
CKOTO MojieupoBanus Ha Python.

3. MecTo AMCHHMIVIMHBI B CTPYKTYpe 00pa30BaTe/ibHOI IPOrpaMMbl

Jucnuruinaa

«TexHomoruu

00paboTKn

JaHHBIX) OTHOCHUTCA K

Oo6menpodeccnoHATPHOMY UKy JUCIUIUIMH IO HAMPaBIECHUIO TOJATOTOBKU

01.03.02 - Ilpuknannas marematuka u uHpopmartuka, OIl «Anamus

JaHHBIX».



N3zyuenne nucrumunbl « TexHonorun o0paboTKH JaHHBIX) OCHOBBIBAETCS
Ha CyMM€ 3HaHUU, TOJYYEHHBIX MPU U3YYCHUU AUCHUILTUHBI «AJITOPUTMBI U
CTPYKTYpbl NaHHBIX B s3bike Pythony». Jlns u3yueHus] NaHHOW AMCIUTLIMHBI
CTYACHT JIOJDKEH 00siafaTh 0a30BBIMU 3HAHUSMHU B 00JaCTH MH()OPMAIIMOHHBIX
TEXHOJIOTUI ¥ TPOrpaMMHUPOBAHUs, HABBIKAMU HPOTPAMMUPOBAHUS Ha S3bIKE

Python.

4. O0beM JUCHMILIUHBI (MOYJIS1) B 3a4€THBIX €IMHUIIAX U B AKaJleMHUYEeCKHUX
yacax ¢ BblJeJleHHeM 00beMa ayAuTOPHOl (JIeKIHH, CeMHHAPbI) M

CaMOCTOAATE/IbHON Pad0ThI 00y4aroLIUXCH

Bup yueOHoii padoThI O Bcero CemecTp 2
JAUCHUILINHE (B 3.e. ¥ Yacax) (B yacax)
O01asi TPYy10€MKOCTD 4/144 144
AUCUMITHHBI
Konmaxmmnuas paboma- 50 50
Ayoumopmnuie 3anamusn
Jlextuun 16 16
CeMuHapbl, IPaKTUYECKUE 3aHATUS 34 34
CamocmosamenvHnas paboma 94 94
Bun texyiero KOHTpOJIs KOHTPOJIbHAS KOHTPOJIbHAS
pabota pabota

Bua npomexyTouHoi arTectaiuu 3a4eT 3a4er

5. Coaep:xaHue IUCHHUILINHBI, CTPYKTYPUPOBAHHOE MO TeMaM (pa3aesiam)
AUCHUILVIMHBI ¢ YKa3aHHMEeM MX 00beMOB (B aKaJeMH4eCKHUX 4acaxX) U BUOB

y4eOHBIX 3aHATHI

5.1. ConepskaHue IMCHUNINHBI

Tema 1. Buéamoreka NumPy u Pandas.
B pamkax TeMbl paccmaTpuBaeTcsl TexHonornueckuit ctek Python as 06-

pabOTKM W aHaJIM3a JaHHBIX, Bo3MoxkHOCTH Python xak glue language, creru-



¢uka 6ubmmoreku NumPy u ee posb B 3xocucteme Python. Opranuzarnus mac-
cuBoB B NUMPY: XxpaHeHue TaHHBIX, CO3/IaHIUE MACCUBOB, MPUHITUIIBI PEaTU3aiuu
orepanuii ¢ eIMHBIMU UCXOJIHBIMU JaHHBIMH. Y HUBEPCAIbHbIE (PYHKIIUU U TPHU-
MeHeHne (yHKIui mo ocsiMm B NumPy. [lpuniun pacnpocTpaHeHUs 3HaUYCHUN
MIPHU BBITIOJHEHUHU orepaiuii B NumPy: oOmiuii anroput™ u npuMepsl Mackupo-
BAHHUE U NIPUXOTIMBOE NHJIEKCUpOBaHue B NumPy.

B pamkax TeMbl paccMaTpHBarOTCS BO3MOXKHOCTH Onbmmorexu Pandas. Op-
ranu3arus Pandas DataFrame u opranmzanms umHaekcanuu ais DataFrame u
Series; npuMeHEeHHE YHUBEPCAIBHBIX (YHKITUI U padoTa ¢ MyCThIMU 3HAYCHUSMU
B Pandas. O0bequHeHne naHHBIX U3 HecKoIbKHX Pandas DataFrame: oOmast no-
ruka u npumepsl. PaccmarpuBaercs onepanus GroupBy B Pandas DataFrame u
peanu3anus B HeW MOAX0/a «pa30ueHue, NpUMEHEHHE U 00bEIMHEHNE.

Tema 2. Ucnosib3oBaHue pa3jinyHbIX (popmMaToB (aiijioB B 3aaUax 00-
pPadOTKH JaAHHBIX.

B pamkax TeMbl paccMaTpuBarOTCs NPUHLMIBI PabOTHI ¢ (haitaMu, (haisisl
U ornepanuoHHbie cucteMbl. Crienn@uka TEKCTOBBIX M OMHAPHBIX (DANIIOB.

B pamkax TeMbl paccMaTpUBaeTcs 3ajaya CepUaIn3alii U JIeceprain3a-
MU JaHHBIX U UCMOJIb30BAHUE PA3IUUHBIX (hOpMATOB (HAJIOB AJIsI €€ PeIICHHUS.
Onucanue popmarta daiina JSON u nmpumep onvcaHus TaHHBIX B 3TOM QopMmare
Y B3aUMOJIEHCTBUS ¢ HUM B Python.

B pamkax tembl paccmaTtpuBatorcs popmat XML u mogens DOM: obmias
XapaKTEePUCTHKA, MpuMep onucanus gaHHbx B XML u DOM, pabota ¢ HuMu ¢
nomoIso oudauorexku Beautiful Soup.

B pamkax Tembl paccmaTpuBaeTcs mpobsieMatuka ¢GopMatoB GanIoB s
XpaHeHus 1 o0paboTku Oonbiux gaHHBIX. Dopmatsl daiiinoB NPY u HDF: 06-
1asi XapakKTEePUCTUKA, IPUMEP B3aMMOJCUCTBUS C TaHHBIMH ATHUX (OPMATOB B

Python.



Tema 3. B3anmoaeiicrBue ¢ TAOJUYHBIMUA JAHHBIMH B NMPUJIOKEHHUSIX
00padoTKH JaHHBIX.

B pamkax Temsl paccmaTtpuBaercs ¢popMmat daitmo CSV, npencraBineHue
JaHHBIX B 3TOM QopmaTe U B3auMoieiicTBie ¢ HUM B Python.

B pamkax Tembl paccMaTpUBAaIOTCs BO3MOXKHOCTH HCIoJfib30BaHusi Excel
JUTST BHEUTHUX TPUJIOKEHUN 00paboTku naHHBIX. B3ammoneiictBue ¢ Excel u3
Python ¢ momoripio 6ubnuorexn XLWings: mpuHIMIIBI paOOTHI U TPUMEPHI UC-
NOJIb30BAHMUSL.

Tema 4. Busyaauszanusi JaHHbIX.

B paMkax TeMbl paccMaTpUBaIOTCS OCHOBBI paOOThI ¢ OMOIMOTEKON mat-
plotlib: opranm3anus cucreMbl KOOpaAUHAT, OPOPMIICHHE OCEH, IIBETA U I[BETOBHIC
kapTel B Matplotlib, ctumm nuamit 1 Mmapkepsl. Pyplot 1 00bekTHO-OpHEHTHPOBAH-
HbIi mHTepdetic matplotlib. Ynpasnenue purypamu u co3ganue MHOKeCTBa rpa-
(UKOB Ha OHOM pUCYHKE. PaznuyHblie TUIIBI TPa()UKOB.

B paMkax Tembl paccMaTpUBaeTCs BU3yalu3alts JaHHBIX C TOMOIIbIO OM0-
muoteku Pandas: Habop MeTO/I0B 1715t TOCTpOEHUS TpadUKOB, peaTn30BaHHBIN B
cTpykrypax Series u DataFrame.

B pamkax Tembl MPOBOIUTCS BBEICHUE B Pa3BEIOYHBIN aHAN3 JAaHHBIX:
TUIBI IPU3HAKOB, aHAJIU3 paclpeesieHuH, aHaau3 Mep LEeHTPATbHOW TeHICHIINN
¥ TIOMCK BBIOPOCOB, aHAIM3 B3aMMHOTO PACIIPEICTICHHS U TTAPHBIX KOPPEISIIU.
[IpoBenenne pa3BeOYHOTO aHAIU3A TAHHBIX C IOMOIIBI0 ONMOIMOoTEKH Seaborn.

Tema 5. PaGoTa co cTpokaMu B NIPUJI0KEHUAX 00Pa00TKH TaHHBIX.

B paMkax Tembl paccMaTpuBaroTCS BO3MOKHOCTH python mo dhopmatupo-
BaHUIO CTPOK: Yo-popMatupoBanue, metos format, f-crpoxwu.

B pamkax TeMbI paccMaTpUBAIOTCSI OCHOBBI paOOTHI C PETYISIPHBIMH BBIpa-
KEHUSMU: 0a30BBIA CHHTAKCHC, MpuMepbl. Moayns re B Python. [Ipumepsr nc-
MOJIb30BaHUS PETYJISPHBIX BHIPAKEHUH.

B pamMkax TeMbl paccMaTpUBaeTCsl UCTIOIB30BAHUS XAIIMPOBAHUS MPH pa-

6ote co ctpokamu. CTpoku B 6MOIMOTEKE NUMpY.

5



Tema 6. BBenenue B 00pad0TKy TeKCTa HA €CTECTBEHHOM fI3bIKe B 3a-
Aavyax 00padOTKU JaHHBIX.

B pamMkax Tembl paccMaTpUBaIOTCS CErMEHTaIMs U TOKEHHU3aIlisl TEeKCTa Ha
€CTECTBEHHOM $I3bIKE, CTEMMMUHT U JIeMMaTH3a1usl, mpuMepsl Ha Python. Hc-
M0JIb30BaHUE MEMOU3AIIMU Ha MpUMepe paboThl co cTpokaMmu. Paccrosinue Jle-
BEHIIIHTEIHA: ompeaesieHne, aaroput™ 3(HPEKTUBHOTO MOUCKA ONTHMAIBHOTO
PEIaKIIMOHHOTO TIPS ITUCaHMsI, IpUMeEp morcka Ha Python. BektopHoe mipeicTas-
JICHHE TEKCTa Ha €CTECTBEHHOM s3bIKe: 00mumii anroputm noaxoaos TF; TF-1DF.
Tema 7. llpopuanpoBanue npoueccoB 00padOTKU JaHHBIX, OMOJIHO-

teka Numba u Bektopu3anus B Numpy u Numba.
B pamkax TeMbl paccMmaTpuBaeTcs MpodruInpoBaHUE PeaTn3aliy aJrOpUT-
MOB Ha Python, npuHIUIIEI pemeHUs 3a/1a4¥ ONITUMHU3AIMN IIPOU3BOIUTEILHOCTH
anroput™Ma. bubaunoreka Numba: npuHIUIIBI pabOTHI, 0a30BbIE MPUMEPHI HC-

noJyib30BaHus. BekTopuszanusi B numpy: KIIOYEBbIE MapaMeTpbl PyHKIUHU, MTPHU-

Mepbl IPUMEHEHHUSI, UCTI0JIb30BaHUE 0000IIEHHON CUTHATYPbI (DYHKITUH.

5.2. Y4eOHO-TeMaTHYCCKUI TJIAH

TpynoemkocTs B yacax
DopMbI
KonrakTHas padora-
HaumeHnoBanue Camo- | Tekywiero
Ne AynuTopHas padora
TeMbl (pa3aesa) CTOSI- KOHTPOJIS
n/n Bcero CemuHapsl,
AUCHMIIHHBI O6as, TeJIbHAasl | ycCIeBae-
Jlextun MIPAKTUYIECKHE
B T.4.: pabora MOCTH
3aHSATH
bubnuoreka
1 28 14 4 10 14
NumPy u Pandas
CamocTo-
Ucnons3zoBanue
SITETTLHBIC
pa3ian4YHbIX (hopMma-
. paboTHI.
2 | ToB ¢aiinoB B 3a3/1a- 20 6 2 4 14
VYuyacrtue B
yax 00paboTKu
pelleHun
JTAHHBIX.
3aJa4 Ha
B3aumopeiictBue C MpaKTUye-
TaOJIMYHBIMU JIaH- CKHX 3aHs-
3 | HBIMHU B TIPUJIOKE- 20 6 2 4 14 tusx. Co-
HUSX 00paboTKU OecenoBa-
JTAHHBIX.




Buzyanuzanus
JTAHHBIX

20

14

Pa6oTa co cTpo-
KaMU B [TPHIIOXKE-
HUSIX 00paboTKU
JTAHHBIX

20

14

Beenenue B oOpa-
OOTKY TEeKCTa Ha
€CTECTBEHHOM
SI3BIKE B 33/1a4ax
00pabOTKH TaHHBIX

20

14

[TpodummpoBanue
MPOIIECCOB 00pa-
OOTKH JaHHBIX,
OoubmoTeka
Numba u BekTOpH-
3anus B Numpy u
Numba.

16

10

HUs 110 10~
MallHUM
3aJlaHUsAM

B nenom o aucuum-
IUTAHE

144

50

16

34

94

CornacHo
yueOHOMY
TUTaHy:
KOHTPOITb-
HasT ~ pa-
oora

Hrtoro B %

35

32

68

65

5.3. Conep:xkanue ceMMHAPOB, MNPAKTUYECKUX 3AHATHIA

HaumenoBanue | [lepedyeHb BOMPOCOB /Jis1 00CYKAeHHsI HA ceMUHap- | DopMbl NpoBe-
TeM (pa3/iesioB) | CKHX, IPAKTHYECKUX 3aHATHUSIX, peKOMEHAyeMble Hc- | IeHUs 3aHATHi
JIUCHMILINHBI TOYHUKH U3 pa3aeioB 8,9 (yka3bIBaeTcsi pa3jies u mo-
PAAKOBBII HOMEpP HCTOYHHKA)
bubmmorexa e TexHomorndyeckuii crek Python mns o6paborku u | IHTepakTuBHAs
NumPy u Pandas AHAIN3A JAHHBIX (opma, pabora

Bosmosknoctu Python kak glue language
Opranuzanus maccuBoB B NumPy: XpaHeHue naH-
HBIX, CO3/IaHU€ MAaCCHUBOB

[IpuHuuMnBl peanu3anuu onepanuii ¢ eIMHBIMU UC-
XOJTHBIMU JaHHBIMU. YHHBEpCAIbHbIE (YHKIHH U
npuMeHenne GpyHkiuit mo ocsim B NumPy.
Opranmsanus Pandas DataFrame u opranusanust HH-
nexcauuu st DataFrame u Series.

[IpumeHeHne yHUBEpCaIbHBIX (QYHKIUI 1 paboTa C
MycThIMH 3HauUeHusAMHU B Pandas.

Ha KOMITbIOTEpE




OObeMHEHVE MNAHHBIX W3 HECKOoNbKMX Pandas
DataFrame: o0mias JIoruka v mpuMepsl.

8[1], 9[9], 9[10]

Hcnone3oBanue
pa3InyuHbIX Gopma-
TOB (hailyioB B 3aa-
gax 00paboTKu
JTAHHBIX

dopmar ¢aitnos Pickle, npeacrasienne gaHHBIX B
sToM (hopmare U B3auMojielicTerue ¢ HUM B Python.
®opwmar ¢aiinoB JSON, mpeacrapieHue JaHHBIX B
sToM (hopmare u B3auMoericteue ¢ HUM B Python.
®opmar XML u moaens DOM: o61mias XxapakTepu-
CTHKa, puMep onucanus JauHsix B XML u DOM
Padora ¢ XML ¢ mnomompio OubIHOTEKH
BeautifulSoup.

8[1], 8[2], 93], 9[4]

NHTrepakTuBHAsA
dopma, pabora
Ha KOMIBIOTEpE

B3aumogaeiictBue c¢
TaOJIMYHBIMUA ~ JaH-
HBIMHA B HpI/IJIO)Ke'

Bsaumoneiicteue ¢ Excel uz Python ¢ momorpto
oubmmorekn XLWings.
®opmar ¢daiinos CSV, npepcraBieHue TaHHBIX B

WNHTepakTuBHAsA
dopma, paborta
Ha KOMIBIOTEpPE

HUAX 00paboTku sToM (hopmare u BauMoericTeue ¢ HuM B Python

JQHHBIX. 8[1], 8[2]

Busyanuzanus e [locTpoeHne Bu3yanu3alnuii ¢ MOMoNp0 Onbamo- | MHTEepakTHBHAS
JTAHHBIX texu matplotlib (opma, pabora

[TocTpoenue BU3yanm3anuii ¢ IOMOIIBIO OUOIHO-
TeKu pandas
[locTpoenue Bu3yanuszanuii ¢ momMouip0 OubIMO-
TeKu seaborn

8[1], 9[13], 9[15], 9[16]

Ha KOMIIBIOTCPEC

Pa6ora co crpo-
KaMH B TNpUIIOXKeE-
HUSAX  00paboTKH
JTAHHBIX

OCHOBBI pabOTBI C pEryJISIPHBIMU BhIPAKCHUSIMHU: Oa-
30BbIif CHHTAKCHC, TPUMEPBI.
Monyss re B Python.

8[1], 8[2], 9[4]

WNHTepakTuBHAsA
¢dopma, pabota
Ha KOMIIBIOTEpE

Brenenue B oOpa-
00TKy TeKcTa Ha

CeFMeHTaL{I/I}I N TOKCHEC3alus TCKCTa Ha €CTCCTBCH-
HOM A3BbIKC, CTCMMMUHT U JIEMMAaTU3al s, IPUMCPBL

WNHTepakTBHAsA
¢dopma, pabota

€CTECTBEHHOM Ha Python. Ha KOMIILIOTEPE
S3bIKC B 3aJa4aX | e PaccrosHue JIeBEeHIIHTEWHA: OINpEeNeieHne, ajro-
00paboTKH Max- pUTM >PPEKTUBHOTO MMOMCKA ONTUMAIBHOTO PeAaK-
HBIX. [IHOHHOTO MPEANUCaHNs, TPUMEP TorcKa Ha Python.

8[1], 8[2], 9[4]. 951, 9[6]
[TpodunupoBanue e npoduIMpOBaHWE peanu3alMyd  alroputMoB Ha | MiHTEpakTuBHas
mporieccoB  o0pa- Python dopma, pabdorta
00TKH MaHHBIX, | e  TIPUHIUIILI PEIICHUS 3a0a4 ONITUMHU3ALINY IPONU3BO- | Ha KOMIIBIOTEPE
6ubnmuoTexa

Numba u BeKTOpH-
3auust B Numpy u
Numba

JTUTEIHHOCTH aITOPUTMA
bubnmmoreka Numba: npunmner padbotbl, 6a3oBbIe
MIPUMEPHI HCITOTE30BAHMS.

8[1], 8[2], 9[1], 9[2], 9[3]




6. [lepeueHb yueOHO-MeTOAMYECKOT0 00ecedeH sl IJIS CAMOCTOSITeILHOM pa-

00ThI oﬁyqaloumxcn o IMCIOMIIJIMHE

6.1. IlepeyeHb BONPOCOB, 0TBOAMMBIX HA CAMOCTOSITEIbHOE OCBOEHHE THCIIU-

IUVIMHBI, ()OPMBI BHEAYIUTOPHOM CAMOCTOSITEIbHOI padoThl

HaunmeHoBaHUeE TEeM
(pa3nesioB) JTUCIH-
ILIMHBI

Ilepeuens BONpocoB, 0TBOAUMBIX HA
CaMOCTOSITe/IbHOE OCBOCHHUE

®opMbI BHEAYIUTOPHOII ca-
MOCTOAITEJILHOM padoThI

bubmuoreka NumPy u
Pandas

e [lpuHmmn pacnpocTpaHeHusi 3Ha-
YEHUH IIPU BBIIIOJIHEHUH Ollepaluii
B NUMPY: 001muii anroputm u npu-
MEpBI.

e MackupoBaHlue U NPUXOTIUBOE
nHJeKkcupoBanue B NumPy.

e Onmnepamust GroupBy B Pandas
DataFrame un peanuzanusi B Heu
oJIxoa «pa3OueHue, MpuMeHEeHNEe
1 00BEAMHEHUEY.

O030p muTepaTypsl U BeO-UC-
TOYHUKOB. CaMOCTOSATENBHOE
OCBOCHHE UHCTPYMEHTOB aHa-
JUTHYECKOH oOpaboTku. Pe-
ICHUE 3a/1a4.

Hcnons3oBanue pasznny-
HBIX (hopMaToB (paiioB B
3a/auax o0pabOTKHU JaH-
HBIX

e @opwmar ¢aitnoB NPY, npencras-
JIEHUE JIaHHBIX B 3TOM (hopmare u
B3auMojielicTBHE ¢ HUM B Python.

e @opwmar ¢aitno HDF, npencras-
JIeHWEe JaHHBIX B 3TOM (hopmaTe H
B3auMo/eiicTeue ¢ HuM B Python.

O0630p nUTEPATYpHI U BEO-HC-
TOuyHUKOB. CamocTosATeNnbHOe
OCBOCHHE HHCTPYMEHTOB aHa-
auTHYeckoi obpaboTku. Pe-
IICHUE 3a/1a4.

BzaumoneiictBue ¢ Taod-
JAYHBIMA JaHHBIMH B
MIPUIIOKEHUSAX oOpa-
OOTKH JaHHBIX.

e [IIpoxsunytsie omepauuu c Excel
u3 Python ¢ momoripro 6ubroTeKkH
XLWings.

O0630p nUTEPATYpPHI U BEO-HC-
TOYHUKOB. CaMOCTOSITENIbHOE
OCBOCHUE MHCTPYMEHTOB aHa-
TUTHYECKON o0paboTku. Pe-
[ICHHE 3a/1a4.

Busyanu3zanus 1aHHBIX

e [IlocTpoenue TpexMmepHbIX rpadu-
KOB

[IponBuHyTass paboTra C IIBETOBBIMH

KapTaMu

O0630p nuTEpaTypHl U BeO-HC-
TOYHUKOB. CaMOCTOSTENBHOE
OCBOCHHE UHCTPYMEHTOB aHa-
JTUTHYECKONH o0paboTku. Pe-
IIICHUE 3a/1a4.

PaGora co crpokamu B
MPUIIOKEHUAX o0pa-
OOTKH JAaHHBIX

e lcnons30BaHuUs X3IIMPOBAHUS TIPH
paboTe co CTpoKaMu.
e Ctpoxu B bubmmoTexe numpy.

O0630p aUTEPATYPHI U BEO-HC-
TOYHUKOB. CaMOCTOSITENIbHOE
OCBOCHHUE MHCTPYMEHTOB aHa-
TUTHYECKON o0paboTku. Pe-
[ICHHE 3a7a4.

BBenenne B 00paboTKy
TEKCTa Ha €CTECTBEHHOM
A3bIKe B 3a7ayax oOpa-
OOTKH TaHHBIX.

e Hcnonb3oBaHue MeMoM3alu Ha
npuMepe paboThl CO CTPOKAMHU.

e BekTopHoe mpencTaBiIeHNE TEKCTa
Ha €CTECTBEHHOM SI3bIKE: OOIIMi

O0630p nuTEpaTypHl U BeO-HC-
TOYHUKOB. CaMOCTOsTEIbHOE
OCBOCHHME HHCTPYMEHTOB aHa-




anroputm noaxoqoB TF; TF-IDF.

JTUTHYECKOH o0paboTku. Pe-
IICHKE 3aJ1a4.

[IpodpwmnupoBanue mpo-
1IecCCOB 00pabOTKU J1aH-
HEIX, OuOmoreka Numba
u BEKTOPH3AIUS B
Numpy u Numba

BekTopuzanus B numpy: Kirode-
BbIE MapameTpbl (YHKIUHU, MPH-
Mepbl IPUMEHEHUS
Hcnomnp3oBanne 0000IMIEHHON CUT-
HaTypel (YHKOIHA B nNumpy u
numba.

O0630p nmuTepaTypsl U BeO-UC-
TOYHUKOB. CaMOCTOSATENBHOE
OCBOCHHE UHCTPYMEHTOB aHa-
TuTHYeCKon oOpaboTku. Pe-
IICHUE 3a/1a4.

6.2. HepequL BOIIPOCOB, 33I[3HHﬁ, TEM JISl MOATOTOBKHU K TEKYIIEMY KOHTPOJIIO

Ilpumepnuie 6onpocvt K KOHMPOALHOU padome

1. Opranuszanus MaccuBoB B NumPy: XpaHeHUe JaHHBIX, CO3JJaHUE MACCHU-

BOB, IIPUHIMIIBI pCaJIU3allhun onepaunﬁ C CAMHBIMH NCXOAHBIMHU JaHHBIMHA

2. YHuBepcanbHble PYHKIIUU U TpuMeHeHre GyHKIui mo ocsm B NUmPy

3. Ipunumn pacnpocTpaHeHHs 3HAYCHUI TTPH BBHITIOJHEHUH OTIEpaluii B

NumPy: o0uuit anroputm u npumMepbl

4. MackupoBaHue U IpUXOTIIMBOE uHAeKcupoBanue B NUmMPy

5. Bekropwuzaius B NUMPY: KITtoueBbIe TapamMeTpbl (GYHKIIUH, TPUMEPHI

MPUMEHEHUS, UCTIOJIb30BaHNe 0000IIEHHON CUTHATYPbI (YHKIIUU

Ilpumepnuie 3a0anus KOHMPOIALHOU PAdOMbL

1. B maccuBe uucen, xpansmuxcs B (paitne finance.csv HalTH CTPOKY (BBI-

BECTU €€ MHACKC U COJAEpKallMecs 3HAYeHHs), B KOTOpoW Ooyiee BCEro

3H3‘-ICHHI>1, IMPCBBIIAOINX CPCAHCC 3HAUYCHUC 110 BCCMY MACCHBY. I[J'I?I

pacuéroB ucnojb30BaTh Pandas.

2. B maccuBe uucen, xpansmuxcs B ¢aiine finance.csv, moacuuTaTh KOJIH-

YECTBO CTPOK, B KOTOPHIX Oosiee 600 3HaueHMIT OOJIBIIIE CpETHETO 3HAYe-

HUS 110 BceMy MaccuBy. s pacuéroB ucnosb3oBaTh Pandas.

3. B maccuse uncen, xpausmmxcs B ¢aiine finance.csv, moacuuTarh KOJIu-

4YCCTBO 3H3‘-I€HHI>1, HC OTKJIOHAOHIUXCA OT CPCAHCTO 3HAUCHUA OoJsiee yeM

Ha 3 CTaHAAPTHBIX OTKJIIOHCHUS. I[J'I}I Pacde€TOB HUCIIOJIbB30BATh Pandas.
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Kpumepuu 6annvnoii oyenxu pasiuyHvlx Gopm mekyueeo KOHMpOJis

ycnesaemocmu

cooepocamest 8

coomeemcmeayrouiux

MemoOUYECKUX

peKOMeHaCll/ﬂ/lﬂx ,Z]enapmaMeHma AHAAU3A OAHHBIX U MAUUHHO20 06y’-l€Hl/l}Z

Dakynbmema UHGOPMAYUOHHBIX MEXHOLO2ULL U AHATU3A OOILUUUX OAHHDBIX.

7. ®OH/ OLIEHOYHBIX CPEACTB /IJIsl MPOBeAeHUsI MPOMEKYTOYHOM aTTeCTAlMU

o0yyaromuxcsi Mo JUCUMIIHHE

HCp@‘ICHI—; KOMHCTCHHI/Iﬁ C YKAa3aHMCM HHIUKATOPOB HX AOOCTUKCHHA B

mpoliiecce OCBOEHUS 00pa30BaTENIbHON MPOrpaMMbl COICPKUTCS B pasielne 2.

«IlepeyeHb TUIAHMPYEMBIX pe3yJbTATOB OCBOCHHMS 00pa3oBaTeJIbHOM

nporpaMmbl (mepeyeHb KOMIIETEHUMH) € yKa3aHWeM HHIAUKATOPOB HX

JAOCTHKCHUA U INIAHUPYEMBIX PE3yJabTaTOB Oﬁy‘leHI/Iﬂ Mo TN CIHHUILJIMHEY.

TunoBbie KOHTPOJIbHBbIE 3aJaHUSI WJIH HHbIe MAaTepHaJIbl, HEOOXO0IM-
Mble JJIsl OLIEHKH WHAMKATOPOB JOCTUKEHUS KOMIIETEHIIMA, yMEHNH U 3HA-

HU U
HaunmenoBanue | HaumeHoBanue uHau- | Pesynpratel  00yde- | TumoBble KOHTPOJIbHBIE
KOMIIETEHIIUN KAaToOpoB JOCTWKEHUS | HUsL (YyMEHHS U 3Ha- 3aJJaHUs
KOMIIETEHIIUU HUS1), COOTHECEHHBIE C

WHIUKAaTOpaMu  J0-

CTH)KEHHS KOMIIETEH-

1201
IMKH-2 JleMOoHCTpUpYyeT 3Ha- | 3HATh: TEXHOJIOTUH | BBIMOIHUTE MOMCK 0Opat-
Crniocoben ¢ mo- | HHue 0a30BBIX MaTeMa- | BHIMIOJIHEHUS YHCIICH- | HOW MaTpHIlbl, 3arpyXeH-
MOIIBIO MAaTEMa- | THYECKMX  MOJeNe, | HBIX ~ pacdyeToB  Ha | HOW u3 (hailyia ¢ MOMOIIbI0
TUYECKOW  MO- | IPUMEHSAEMBIX B pa3- | OBM, 6ubanoreku NumPy.
JEeIW  pelarh | JUYHBIX IPEIMETHBIX | YMeTb:  BBINOIHATH
IIOCTaBJIEHHYIO | 00JacTsX. YHCIIEHHBIE PacyeThl C
TEOPETUYECKYIO MIOMOLIBI0 TPOTpamMM
WM TpUKIaI- Ha Python.
HYIO 3371a4y, pe- | AganTupyer u npuMe- | 3uarp: TexHosoruu | BuzyanusupoBats  QyHK-
QJIIM30BbIBAsL Q- | HACT CYIICCTBYIOUIMC | BBIMIOJIHEHUS BU3ya- | LU0 JIBYX MEPEMCHHBIX HE

TOPUTM  pellle-
HUS B BUJE NIPO-
rPaMMHOTO MO-
INAIE

MaTeMaTHYECKHE MO-
JIeNy 17151 pelIeHus o-
CTaBJICHHOM IpUKJIIAL-
HOW WJIM TeOopeThuye-
CKOH 3aJ1a4H.

JU3anun pe3yJIbTaTOB
MAaTEMATUYCCKOI0 MO-

JICITUPOBAHMSI.
YMeTh:  BBIIOJHATH
BH3yaJIU3AIHIO pe-

3YyJIbTATOB MaTeMaTHu-

MEHee ueM 3 crmoco0amu.
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YECKOTr0 MOJIEIIMPOBa-
Hust Ha Python.

Bnageer meronono- | 3HaTh: noaxonabl K ce- | COXpaHUTh  pe3yJIbTaThl
ruen MaTeMaTHue- | puajiM3ali  pe3yib- | pacdera oOpaTHOH Mart-
CKOTO MOJICIMPOBAHMS | TATOB ~ MareMaTtude- | puisl B ¢opmatel CSV,
Il peleHus npogec- | CKoro  MoJelupoBa- | Npy.
CHOHAJIbHBIX 3aJad4. HHA.

YMeTb:  BBIIOJHATH

cepualu3aluilo  pe-

3yJbTaTOM MaTeMaTH-
9YEeCKOro MOAEIUPOBa-
Hus Ha Python.

Ilpumepnwie eonpocwt 011 n0O20MOBKU K 3auemny

Oprannszanust MaccuBoB B NumPy: XpaHeHHE JaHHBIX, CO31aHUE MACCH-
BOB, IIPUHIIMITBI PEATU3AINH ONIEpaIiil ¢ €AMHBIMHU UCXOIHBIMU TAHHBIMU
VYHuBepcangbHbie QYHKIIMN U TpUMEHeHUE QyHKIUH 1o ocsiM B NUMPY
[IpyHIMT pacpOCTpaHEHUS 3HAYEHU M IIPH BBIIIOJHEHUH OIlEpalii B
NumPy: o0t anroputm u npumMepsbl

MackupoBaHu€e U IPUXOTIUBOE UHAEKCUpoBaHre B NUMPY
BekTopuzarus B NUMPY: KI04YEBBIE MapaMeTphl (PYHKIUH, TPUMEPHI
MPUMEHEHUS, UCIIOJIb30BaHUE 0000IEHHON CUTHATYpbl (PYHKLIUN
Numba: npunIune padoThl, 6a30BbIC MPUMEPHI HCIIOIb30BAHHSI
Opranusarus Pandas DataFrame u opranusarus waaekcanuu s Data-
Frame u Series

[TpumeneHne yHUBEpCaIbHBIX (DYHKIIUN 1 paboTa ¢ MyCTHIMU 3HAYCHH-
samu B Pandas

OObenuHeHNEe JaHHBIX U3 HEecKoJbKuX Pandas DataFrame: o6ias noruka

Y IPUMEPBI

10.Omnepanus GroupBy B Pandas DataFrame u peanuzarus B Hell moaxoaa

«pazdueHne, TPUMEHEHNE U 00bEIUHEHUE)

11. Cneuunduka TeKCTOBBIX U OMHAPHBIX (aitnoB, popmatsl ¢aitnoB CSV u

Pickle, mpeacraBnenue naHHBIX B 3TUX (popMaTax v B3aUMOJICHCTBUE C

Humu B Python
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12.3apaua cepuanuzanuu u aecepuanuzanuu, onucanue popmara daiina
JSON u npumep onucanus TaHHBIX B 3TOM (opMaTe U B3aUMOICUCTBUS C
HuUM B Python

13. ®opmatr XML u moaens DOM: o611as xapakTepucTrKa, MpUMep OIn1ca-
Hus 1aHHbBIX B XML 1 DOM, pabota ¢ HUMU ¢ TOMOIIbI0 OUOTUOTEKH
BeautifulSoup

14. ®opmartsl daitnoB NPY u HDF o0rias xapakTepucTika, mpuMep B3auMo-
JeNCTBUE C JaHHBIMU 3TUX opMatoB B Python

15.B3aumopeiictBue u3 Python ¢ 6a3oit qanueix Ha nmpumepe API SQL.ite,
0a30BbI€ BO3MOKHOCTH PabOTHI C TPAaH3AKIIHSIMH

16.B3aumopeiicteue ¢ Excel uz Python ¢ momomisio XLWings: npuHIuns:
pabOThI ¥ MPUMEPHI UCTIOTH30BAHMUS

17.0OcHOBBI paboOTHI C PEryJISIPHBIMUA BBIPAKEHUSIMU: 0a30BbIA CUHTAKCHC,
pUMEPHI UCTIOJIb30BaHUst Moayis re B Python

18. CermenTanus 1 TOKeHE3aIMsI TEKCTA HA ECTECTBEHHOM SI3bIKE, CTEMM-
MUHT | JIeMMaTu3aiusi, npumepsl Ha Python

19.Paccrosnue JleBeHIHTEHA: onpeieNieHue, aaroput™ 3PGEKTUBHOTO T10-
MCKa ONTUMAJILHOTO PEIAKIIMOHHOTO TIPEAMMCaHus, IPUMEp TTONCKa Ha
Python

20.BekxTopHOe npeicTaBlieHne TEKCTAa HAa €CTECTBEHHOM S3BIKE: OO alro-

put™ noaxonaos TF; TF-IDF

8. IlepeueHb OCHOBHOW M /IONOJIHMTEJLHOW Y4e0HOIl JuUTepaTyphbl,

HEe00X0XUMO¥ 1JIS1 0OCBOECHHUS JUCITUIIIIHHBI

Ocnoenasa numepamypa:
1. Konpaes, B. [I. CTpykTypsl 1 anropuTMbl 0OpaObOTKH JaHHBIX : yueO-

Hoe nocooue / B. JI. Konmaes. - Mocksa : PUOP : UHOPA-M, 2021. - 296 c. -
OBC ZNANIUM.com. - URL: https://znanium.com/catalog/product/1230215

(mara obpamienus: 17.01.2023). — TeKkcT: 3MEKTPOHHBIH.
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Jonoanumenvnas tumepamypa:

2. HaraeBa, 1. A. OCHOBBI aNTOPUTMHU3ALMU WU TPOTrPAMMHUPOBAHMUS:
IPaKTHKYM . ydeOHoe mocobue / Y. A. Haraesa, 1. A. Ky3neros. — Mocksa : bep-
muH : [upext-Menna, 2021. — 169 c. — OBC VYuuBepcuterckas OubIMoTeKa
ONLINE. — URL: https://biblioclub.ru/index.php?page=book&i1d=598404 (nara

obpamenus: 17.01.2023). — TekcT : 37eKTPOHHBIH.

9. Ilepeyennb pecypcoB HH(POPMALHOHHO-TEJIEKOMMYHUKAIIMOHHOH CeTH

«/HTEpHET», HEOOXOAUMBIX JJISI OCBOEHM S JUCIMILIUHBI

1. Onextponnass Oubnuoreka duHancoBoro yHuBepcutera (Ob)
http://elib.fa.ru/

2. DnekTpoHHO-0ubmMoTeuHas cucrema BOOK.RU http://www.book.ru

3. DAeKTpOHHO-O0MOIMOTEeYHAs cCTeMa « Y HUBEpCUTETCKasi OuOInoTeKa
OHJIAMH» http://biblioclub.ru/

4. DIIeKTpOHHO-OMOIMOTETHAS cucTemMa Znanium

http://www.znanium.com

5. DIeKTpOHHO-OMONHOTedHas cucreMa wu3gatenscrBa  «FOPAUTY
https://urait.ru/

6. DnekTpoHHO-OMONMMOTEYHast cucTeMa wu3gaTenscTtBa  [IpocmekT
http://ebs.prospekt.org/books

7. DNIEeKTPOHHO-OMOIMOTe HAas cucTeMa U31aTeNbLCTBA Jlann
https://e.lanbook.com/

8. Jlenosas onnaiin-onbnuorexa Alpina Digital http://lib.alpinadigital.ru/

9. OnextponHass Oubnmorexka Mzmarenbckoro noma «l'peOGeHHUKOBY
https://grebennikon.ru/

10. Pylru 1.0.9 [OnekrponHblii pecypc]: caiiT. — Pexum mocryma:
https://pypi.python.org/pypi/pylru

11. Python Data Analysis Library [9nextponHslii pecypc]: caitt. — Pe-
xwum gocryna: http://pandas.pydata.org/
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http://www.book.ru/
http://biblioclub.ru/
http://www.znanium.com/
http://ebs.prospekt.org/books
http://lib.alpinadigital.ru/
https://pypi.python.org/pypi/pylru
http://pandas.pydata.org/

12. Python Documentation [DnekTpoHHBIH pecypc]: caldT. — Pexxum jno-

cryna: http://python.org/doc/

13.  Python Standard Library [DnekTponnbIii pecypc]: cait. — Pexum mo-
cryna: https://docs.python.org/2/library/
14.  Scikit-learn Machine Learning in Python [DnexTponnsiii pecypcl]:

caiit. — Pexxum nocryma: http://scikit-learn.org

15. OdunmansHeii callT npoaykTa https://www.python.org/

16. Karanor xypcoB Untepuet Yuusepcutera MupopmannoHasix TexHo-
norui http://www.intuit.ru/

17. The Python Tutorial // https://docs.python.org/3/tutorial/index.html

18. NumPy User Guide // http://docs.scipy.org/doc/numpy/user/index.html

19. Pandas User Guide http://pandas.pydata.org/pandas-docs/stable/

20. Dask User Guide https://docs.dask.org/en/latest/

10. MeToauyeckue yKa3aHusi VIS 00y4AKOIIUXCS M0 OCBOEHUIO TUCIUTLTHHBI

[Tpu n3yueHnun TeopeTndeckoro MaTeprasa HeoOX0JUMO ONUPaThCs Ha pa-
004yI0 MpOrpaMMy JHUCLUHUIUIMHBI, MaTepHalibl JEKUUNA U JINTEPATypy U3 OCHOB-
HOro cnucka. Kpome 3toro, Heo0XoaMMO akKTUBHO paboTaTh ¢ UHTEepHET-UCTOU-
HUKaM{ ¥ TOCOOUSMHU JPYTUX aBTOPOB, IOMOTAIOIIMMHU YCBOUTh MaTepuan OT-
JENBHBIX PA3AEIIOB IPOrPAMMBI.

Heo0xoarMo KOHCIEKTHPOBAThH JICKIUMHU, ITOMEYasi CJII0KHbIE U HETOHAT-
HbIE MOMEHTHI C T€M, YTOOBI 337aTh BOIPOCHI JIEKTOPY B KOHIIE JEKIIUU WM Ke
Ha KOHCYJIbTAIIUH.

[Ipn MoAroToBKE K CEMHUHAPCKUM 3aHSATHUSIM HEOOXOJIMMO H3YyYUTh BO-
IIPOCHI, BBIHECEHHBIE HA CAMOCTOSITEIBHOE U3YUEHHUE, TAK KAK CEMUHAPCKHE 3a-
HATUS OPEINOIAraloT UX 00CYKIEHUE U JUCKYCCHIO TI0 TEME; KpOME TOT0, 3aa-
HUS JJI CAMOCTOSITENIbHON paboThl HEOOXOAUMBI AJIs1 TOTO, YTOOBI YCIEIIHO BbI-

MOJIHUTH CaMOCTOATCIIbHBIC 3a/IaHNA HAa CCMHUHApax.
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http://www.intuit.ru/
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http://docs.scipy.org/doc/numpy/user/index.html
http://pandas.pydata.org/pandas-docs/stable/
https://docs.dask.org/en/latest/

I/IHI[I/IBHI[yaJIBHLIG 3adaHus 1JI pa6OTI)I Ha KOMIIBIXOTCPC, (1)3]?1.111)1 C BBIIIOJI-
HCHHBIMHU 3aJaHUAMUA HCO6XOI{I/IMO XPaHUTL B JIMYHOM CETEBOM IMaNKe B KOMIIb-

IOTEPHOU CeTH BYy3a.

11. Ilepeyenbr HHGPOPMALMOHHBIX TEXHOJIOTHI, MCIOJb3yeMbIX NPH OCY-
1IeCTBJIEHUHN 00Pa30BaATEIbLHOIO NMpolecca Mo JUCIHHUIINHE, BKIIOYAs nepe-
YeHb He00XO0AUMOro NPOrpaMMHOrO o0ecredeHMs W HH(OPMANMOHHBIX
CIIPABOYHBIX CHCTEM
11. 1. KoMIUIEKT JIMIIEH3UOHHOTO MPOTPAMMHOTO 00€CTICUEHUS:

-ITakeT ouCHBIX mporpamwm;

-AntuBupyc Kaspersky;
11.2. CoBpemennsie mpodeccrnoHanbHbie 0a3bl JaHHBIX U HH(OPMAIIMOHHBIE
CIIPABOYHBIE CHCTEMBI

1. UudopmarmonHo-nipaBoBasi cuctema «I apanry;

2. UndopmarmonHo-mipaBoBas cuctema «Koncynbrant [Tnrocy;

3. DaexrponHas sumkiIoneaus: http://ru.wikipedia.org/wiki/Wiki;

4. Cucrema KoMIUieKCHOTO packpbitTusi uHpopMmaiuu «CKPUH» -
http://www.skrin.ru/;
11.3. CepTudunupoBaHHbIe TPOTPAMMHBIE U allllapaTHBIEC CPEJICTBA 3AIIUTHI UH-
bopmanuun

- HE HCIOJIb3YOTCH.
12. Onucanue MaTepuaIbHO-TEXHUYECKOW 0a3bl, HeoOXO0AMMOM s
OCYLLECTBJICHHSI 00Pa30BaTEJbHOI0 MPOLECCa M0 JMCHMILINHE

Jlnst mpoBeACHUS JIEKIMM 1 TPAKTUYECKUX 3aHATUN HEOOXO0auMa ayIuTo-
pusi, OCHAIIEHHAs! TPOEKTOPOM M KOMIIBIOTEPAMU C MOCTOSTHHBIM MOIKIIOUEHUEM

K cetd lHTEpHeT.
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