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1. HauMeHOBaHMe TUCIUILINHBI

Huctuminaa « TexHoaorun o0padOTKU TaHHBIX)

2. llepeyeHb NJIAHMPYEMBbIX Pe3yJIbTATOB OCBOECHHUSI 00pa3oBaTeIbHOM

NnporpamMmsl (nepedyeHb KOMIIETEHIUI) ¢ YKa3aHUEM UHAMKATOPOB MX J0CTUKEHUS

U IVIAHUPYEMBIX pe3yJibTaTOB 00yYeHHs 110 JUCHMIINHE

Huctumnaa «TexHoaorun oOpabOTKU JaHHBIX» 00€CeurnBaeT UHCTPYMEHTapuid

dbopmupoBanus cneayronux kommnereHui: [IKH-2.

PesyabTathl 00yyeHus (YMeHUS H

[peaIn30BbIBAsI AITOPUTM
[peLIeHNS B BUAE
[IPOrPaMMHOI0 MOZYJIS

MaTEMaTHYECKHUE MOIEIN
TUTST PEeTICHUST
TIOCTaBJICHHOM
MPUKIATHON WU
TEOPETUYECKOM 3aJauH.

Kon HNuaukaropsl
HaumeHoBaHmne 3HAHMWS), COOTHECEHHBIE C
KOMIETeH JOCTHKEHU S
KOMIETEHIIN U WHAMKATOPaAMH JTOCTHKEHH S
UM KOMIETEHIINH
KOMIETEHIINH
3HATD MONIOKEHUS TEOPUHU
BepOSITHOCTeﬁ 1 MaT. CTaTUCTHUKU,
CBOICTBA HENPEPLIBHBIX U JUCKPETHBIX
1. lemonCTpHpYET N peb P
CJIY4aWHBIX BEJIMYWH, TUIIMYHBIC
3HaHUE 0a30BBIX
3aKOHBI pacpeneIeHus
MaTeMaTHYSCKUX
MozIeel, NPUMEHSIEMbIX ) N
YMeTh: mon0upaTh NOAXOISIIHIA
B Pa3IHYHBIX —
3aKOH pacrpe/eNeHus s
MPEIMETHBIX 00IaCTsIX.
MOJICTTMPOBAHUS UCCIIETYEMOTO
MOKa3aTellsl, ONPEACNATh €r0 YNCIIOBBIE
XapaKTEPUCTUKU HCIIONB3YS
anTOpUTMBI Ha s13b1Ke Python
Crioco6eH ¢ TOMOIIBI0
MaTCMaTHICCKON 3HAaTh: OrpaHUYEHMS CYILECTBYIOMIHX
MOJICITA pEIIATh P ——— TEOPETUKO-BEPOATHOCTHBIX MOJIENIEH,
[TOCTaBJICHHYO n. HMeHﬂeI;y METOJBI MaT. MOJCITUPOBAHUS U3
IIKH-2 (reopeTHUYecKyO WU p CMEKHEIX O6IACTel
MpUKIagHylo 3amady,  [CYLECTBYIOMNE

YMeTh: NPOBEPSATh 3HAUUMOCTD
[MOCTPOECHHOW MOJIEIH C
MCIIOJIh30BaHMEM MOTyJIel Statistics,
Pandas Python, BbiOHpaTh
ONTUMAJIBHBIM CIIOCO0 peleHus
MTOCTaBJICHHOW 3a1au

3. Bmaneer
METOI0JI0TU €M
MaTEMaTHYECKOT O
MOJIESITUPOBAHUS IS
[perIeHus
rpoheccroHaTbHBIX
3a1a4.

3HATD: CTaHAAPTHBIC AJITOPUTMBI
IIPOBCPKU CTATUCTUYCCKUX T'UIIOTE3,
COCTABJICHU BECPOATHOCTHBIX MOI[CJ'ICﬁ
0COOEHHOCTH UX pcajm3anuu Ha

Python

YMerTh: ¢ noMouipio A3bika Python
CO3/1aBaTh MaT. MOJIENIN PEaTIbHBIX

bkoHoMuueckux U IT mporieccos.




3.MecTo IMCUMILIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

JucuuriHa «Texnonorun 00paboTKH JAHHBIX OTHOCHTCS K
O6menpodeccuoHaaTbHOMY MOJYJIIO AUCIUIUIMH 10 HampasieHuo noaroroku 01.03.02
-Ilpuxknagnas wHdopmatuka, nNpoPuwib «AHAIN3 JaHHBIX W TIPUHATHE pEUICHUN B
HSKOHOMHKE U (PUHAHCAXY.

N3yuyenue nucuumiaunbl «TexHonoruu oOpaOOTKM AaHHBIX» OCHOBBIBAETCA Ha
CyMM€ 3HAHUM, MOJYYEHHBIX MPU U3YYECHUHU IUCUUIUIUHBI «AJTOPUTMBI U CTPYKTYPBI
JTaHHBIX B s13bike Pythony. [l n3ydenus 1aHHON TUCUUIUIMHBI CTYIEHT I0JKEH 00J1a1aTh
0a30BbIMH 3HAHUSAMH B 00J1ACTH MH(DOPMALMOHHBIX TEXHOJOTUNA U MPOTPAMMUPOBAHUSA,
HaBbIKaMU MporpaMMupoBaHus Ha si3bike Python.

4.00beM TUCHUNJINHBI (MOTYJIS) B 3aUeTHBIX eIMHUIIAX U B AKaJleMHYEeCKHX
yacax ¢ BblJeJIeHHeM 00beMa ayIUTOPHOM (JIeKIMH, CEMUHAPHI) U

CaMOCTOAITEJIbHOI PadoThl 00yYAKOIIUXCSH

Ounas Gpopma oOydeHUS

Buja y4e6Hoii padoThl MO0 AMCHUILJIMHE Bcero (B 3.e. m yacax) | Cemectp 3 (B yacax)

O6mast Tpy10€MKOCTh AUCITUTUIAHBI 4/144 144
KonTakTtHas paboTa- AyIUTOPHBIC 3aHATHS 50 50
Jlexuuu 16 16

CeMuHapbl, IPAKTHYCCKUE 3aHATH 34 34
CamocrosTeabHas pabora 94 9

Bun tekyniero kKoHTponst

KonTtponwsHas pabora

KonTtponsuas pabora

Bun npoMmexxyTouHOM aTTecTaluu

DK3aMeH

DK3aMeH

OuHo — 3a04Has GpopMa 0OyICHHSI

Buj yueOHoii paGoThI M0 AMCHMIITIHHE

Bcero (B 3.e. 1 yacax)

Cemectp 4 (B yacax)

O6mast TpyI0EMKOCTh TUCITUTUTAHBI 4/144 144
KonTakTHas paboTta- AyTuTOpHBIE 3aHATHS 28 28
Jlexuun 12 12

CeMuHapsbl, IPaKTUUECKUE 3aHATH 16 16
CamocTosiTenbHas paboTa 80 80

Buna tekyuiero kKoHTpost

Konrtponbhas padora

KontponbsHas pabora

Bun npomexxyTouHoil arTecTanun

OK3aMeH

OK3aMeH




5.Coepxanme JMCUMILVIMHBL, CTPYKTYPHPOBAaHHOE 110 TeMaM (pa3aesiam)
AUCHUILIMHBI ¢ YKa3aHUEM X 00beMOB (B aKaJeMHYeCKNX Yacax) 4 BUAOB Y4eOHBIX
3AHATHN

5.1.Conepxxanue TUCUMILTHHbI

Tema 1. bubauoreka NumPy u Pandas.

B pamMkax Tembl paccMaTpuBaeTCsl TEXHOJOTHYeCKuid ctek Python nis 06paboTku u
aHanusza JaHHBIX, Bo3MokHOCcTU Python kak glue language, cnemuduka OubamoTexu
NumPy u ee posb B skocucteme Python. Opranuzanust maccuBoB B NumPy: xpanenue
JAHHBIX, CO3JJaHUE MACCUBOB, MPUHIIMIBI PEATU3ALNN ONEPALUNA C €AUHBIMU UCXOIHBIMHU
JaHHBIMHM. YHUBEpCcalbHble (YHKUUM M TNpuMeHeHue ¢GyHKuuid mo ocsiMm B NumPy.
[IpuHIMN pacnpocTpaHeHUs] 3HAYEHHI MpH BBIMONHEHUH omnepanuii B NumPy: o6mimii
aJrOpPUTM U IpUMepbl MacKupoBaHUE U MIPUXOTINBOE UHAEKCHpOBaHue B NumPy.

B pamkax Tembl paccMarpuBarOTCI BO3MOXXHOCTH Oubnuoreku Pandas.
Opranuzanus Pandas DataFrame u opranuzanus unaekcamnuu st DataFrame u Series;
NpUMEHEHHE YHUBEpPCAIbHBIX (YHKIMNH M paboTa ¢ mycThiMH 3HaueHusMH B Pandas.
O6benunenne gaHHBIX U3 Heckoyibkux Pandas DataFrame: oOmias joruka u npumepsl.
PaccmarpuBaercs onepanus GroupBy B Pandas DataFrame u peanusanus B Heil monxonaa
«pa3bueHne, IPUMEHEHUE U 00bETUHEHHUEY.

Tema 2. Ucnosib30Banne pa3an4Hbix GopmatoB ¢GailsioB B 3a1auax oo0padoTKu
JAAHHBIX.

B pamkax Tembl paccMaTpUBAIOTCS TPUHIUIBI paboThl ¢ (aitnamu, Qaiinbl u
oneparoHHbie cucTeMbl. Crienudrka TEKCTOBBIX M OMHAPHBIX (DAMIIOB.

B pamkax Tembl paccMmaTpuBaeTcs 3ajaya CepUaNM3AlMU U JeCepHaTU3aIiu
JAHHBIX M HCIIONB30BaHUE PA3IUUHBIX (popMaToB QaitnoB s ee pemenus. Onucanue
dopmara daitna JSON u npumep onucaHusi JaHHBIX B 3TOM (opMaTe ¥ B3aUMOJICHCTBUS
c HuM B Python.

B pamkax Tembl paccmartpuBaroTcs dopmar XML um momenr DOM: obGmas
XapaKTepucTUKa, mpuMep onucanus faHnubix B XML u DOM, pa6ota ¢ HUMU C TOMOIIBIO
oubmoreku BeautifulSoup.

B pamkax Tembl paccmarpuBaeTcs rnpodaemaTuka GopmaToB (HailyioB s XpaHEHUs
1 00paboTku 6onbmux nanHbix. @opmartsl daiiinoB NPY u HDF: o0mas xapakrepucTtuka,
MpUMEP B3aUMOJICHCTBUS C JaHHBIMH 3TUX (opmaToB B Python.

Tema 3. BzaumopeiicTBue ¢ Ta0JMYHBIMH JAHHBIMH B MPUI0KEHUAX 00padOTKH
JAHHBIX.
B pamkax Temsl paccmatpuBaetcs Gopmart daiinoB CSV, npencraBieHne TaHHBIX B
sToM (hopMaTe 1 B3auMOoJelicTBHE ¢ HUM B Python.
B pamkax Tembl paccMaTpuBarOTCS BO3MOXXHOCTH HCIONb30BaHus Excel mns
BHEIIHUX MPWIOKEHUN 00paboTku nanHbiX. BiaumopeiictBue ¢ Excel u3 Python c
oMol oudauoteku XLWings: npUHIUIIBI paOOTHI U TPUMEPHI KCTIOJIb30BAHUS.



Tema 4. Busyanusanusi JaHHbIX.

B pamkax Tembl paccMaTpUBAIOTCS OCHOBBI paboThl ¢ Ombmuorekoir mat- plotlib:
OpraHM3alus CUCTEMBI KOOpAWHAT, Oo(OpMIICHHWE OcCell, 1[BeTa U IIBETOBHIE KapThl B
matplotlib, ctim nuauit 1 mapkepsl. Pyplot 1 00beKTHO-OpUEHTUPOBAHHBINA UHTEPPEiic
matplotlib. Ynpasnenue ¢purypamu u cozgaHre MHOXeCTBa rpa)UKOB Ha OTHOM PUCYHKE.
Pasnuunbie TUIBI TpaduKOB.

B paMkax TemMbl paccMaTpUBaeTCs BU3YaTH3aIUsl TaHHBIX C TOMOIIBI0 OMOIHOTEKH
Pandas: Habop MeTo10B 7151 MOCTpOeHUs rpaduKOB, PEATM30BAHHBIN B CTPYKTYpax Series
u DataFrame.

B pamkax TemMbl MpPOBOIWTCS BBEJCHHE B Pa3BEAOYHBINA aHAIHM3 JaHHBIX: THUIIBI
NPU3HAKOB, aHAU3 PACHpEeICHUN, aHalu3 Mep IEHTPAIbHON TEHACHIIMA M TIOWCK
BBIOPOCOB, aHANIM3 B3aMMHOIO paclpeleNieHus] W MapHbBIX Koppensiuil. [IpoBenenue
pa3BeI0OYHOrO aHAIM3a IaHHBIX C TIOMOIIBI0 OMOIMoTekn Seaborn.

Tema 5. Pabora co cTpokaMu B NPWIOKEHUSAX 00PA0OTKH JAHHBIX.

B pamkax Tembl paccMaTpuBalOTCS BO3MOXHOCTH python mo dopmaTupoBaHuUio
ctpok: Y%-popmarupoBanue, mero format, f-ctpoku.

B pamkax TeMbI pacCMaTpUBAIOTCSI OCHOBBI PA0OTHI C PETYJIIPHBIMH BBIPAKCHUSMH
0a30BbIil CcUHTAaKcHC, mpuMmepbl. Moayns re B Python. Ilpumeps ucnonbp3oBaHUs
PETYISPHBIX BBIPAKECHUH.

B pamMkax TeMbl paccMaTpuBaeTCs HCHOJIb30BaHMs X3IIMPOBAaHUS MpU padboTe co
ctpokamu. CTpoku B OMOIMOTEKE nUMpYy.

Tema 6. BBegenue B 00pa0oOTKY TeKCTa HA €CTECTBEHHOM Si3bIKe B 3aJa4ax
00padoTKH JTaHHBIX.

B pamMkax TeMmbl paccMaTpuUBaIOTCA CETMEHTAIMS M TOKEHU3AlUsl TEKCTa Ha
€CTECTBEHHOM S3bIKE, CTEMMMUHT U JIeMMaTu3aus, mpumepsl Ha Python. Ucnonbs3zoBanue
MEMOM3alliid Ha TpuMepe padboTel co cTpokamu. Paccrosame Jle- BeHIIHTeHHA:
ompejieieHne, aaroput™M IPEGEKTUBHOTO TIMOUCKA ONTUMAIBHOTO PEIaKIMOHHOTO
npennucanus, npuMep mnoncka Ha Python. BextopHoe mpencraBieHue TeKkcTa Ha
€CTEeCTBEHHOM s3bIKe: o0mmit anroputM noaxonaor TF; TF-IDF.

Tema 7. IIpodpunupoBanue npoueccoB 00padOTKH JaHHbIX, 0u0aH0TeKa Numba u
BekTopusanusa B Numpy u Numba.

B pamkax tembl paccmaTpuBaeTcs mpo(rIIMpOBaHUE pealn3alii alrOpUTMOB Ha
Python, mpuHIMTIBI pemieHust 3a7a4vl ONTUMHU3AIMHA MPOU3BOAUTEIILHOCTH AITOPUTMA.
bubmmoreka Numba: mnpuHIUTBI paboThl, 0a30BBIE NPUMEPHI  HCIOIH30BAHMS.
BekTopuzamuss B numpy: KIIOUYEBBIE MapaMeTphl (YHKIUW, MPUMEPHI MPUMEHEHUS,
MCITOJIb30BaHUE 000OIIEHHON CUTHATYPHI (DYHKITHH.

5.2.Y4eOHO-TEeMATH4YECKHUH JIAH

Ounas gopma oOydeHus

‘ ‘ TpynoemkocTs B yacax



KonTakTHast paboTa- AyautopHast

HaumenoBanue pabdora Camocros- DopmsI
Ne TeKyI1lero
/m Tembl (pa3aena) | Beero Obmas, B CeMuHAapBI, TeJIbHAS KOHTPOISE
AHCHHTTIHEL T. 9.2 JleKumn | npakTHeckue pabora yCmeBaeMoCTH
3aHATHS
broauoreka
1 NumPy 1 Pandas 28 14 4 10 14
lcnons3oBaHue
pA3IMYHBIX
2 ¢dopmaros ¢aitnos B |20 6 2 4 14
3agadax o0paboTKH
TaHHBIX.
BzaumoseiicTue ¢
TaOIMIHBEIMH
3 TTaHHBIMH B 20 6 2 4 14
MIPUITOKCHUAX
00pabOTKH JaHHBIX. CamocTosTe-
Busyanusauus JIbHBIE paOOTHI.
@ 20 6 2 4 14 Vyacrtue B
MaHHBIX
pEIIeHUH 3a/1a4 Ha
PaboTa co crpokamu MPAKTUIECKIX
5 B IPUIIOKEHUIX 20 6 2 4 14 BaHATHAX.
00pabOTKK TaHHBIX CobOeceroBaHus
[10 TOMAITHHM
Brenenue B 3aJJaHUSAM.
00paboTKy TEKCTa Ha
6 ecTecTBEHHOM si3bike |20 2 4 14
B 3a7a4ax 00pabOTKH
TaHHBIX
[IpodmmpoBanme
[IPOIIECCOB
- 00pabOTKH MTaHHBIX, 16 5 4 10
oubmmoreka Numba u
BEKTOpH3AaLIHs B
Numpy 1 Numba
CornacHo
B nenom no auctiunimue (144 |50 16 34 94 yucOnOMY TIany:
KOHTPOJIbHAS
pabota




OuHo — 3a04Has popMa 00yUeHHUS

TpyaoeMKoCTh B 4acax

KonrakTHas padota- AyauTopHasi ®opmbl
No HaumenoBanue paGoTa CamocTos- reKymero
i | TeMbl (pasaena) Bcero C TeJbHAast KOHTPOJISI
AU CUHILTHHBI O6masn, B ¢MUHAPEL,
I Jlekuuu | nmpaxkTuuyeckue pabora ycneBaeMoCcTH
3aHATHS
bubnroTeka
1 NumPy u Pandas 28 4 1 o 10
Mcnonb3oBaHue
Pa3IUYHbIX
2 ¢dopmaros ¢aitnos B 20 4 2 2 10
3a1ayax 00paboTKU
TaHHBIX.
B3aumonelicTBue ¢
TaOTMIHBIMU
3 TAHHBIMHA B 20 4 2 3 10
[IPHITOXKEHHUSIX
00pabOTKH JaHHBIX. CamocTosiTe-
Busyamsars TTBHBIE PaOOTHI.
4 20 4 1 1 10 YuacTue B
TaHHBIX
peIIeHu  3a/1a4 Ha
Pabota co cTpokamm [IPAKTUICCKUX
5 B IIPHIIOKCHHSIX 20 4 3 3 20 SAHATHAX.
00pabOTKH TaHHBIX CobeceroBanus
M0 TOMAaITHIM
Brenenue B 3aIaHUSM.
00paboTKy TEKCTa Ha
6 ecTecTBeHHOM si3bike |20 1 1 10
B 3a7a9ax 00pabOTKH
TaHHBIX
[IpodmmpoBanme
[IPOIIECCOB
- 00pabOTKH TaHHBIX, 16 1 1 10
oubroreka Numba u
BEKTOpU3AINA B
Numpy 1 Numba
CornacHo
B nenom no guctimmmmae 144 (28 12 16 80 yeOHOMY TLIaHy:
KOHTPOIbHAS
paboTa

4.3.CoaepkaHue CeMHUHAPOB, MPAKTHYECKUX 3aHATHI




Ilepedyens BONPOCOB A1l 00CYKAEHUSI HA CEMUHAPCKHX,
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HaunmeHoBaHue Tem DopmbI
NPAKTHYECKUX 3AHIATHAX, PEKOMeH/yeMble HCTOYHUKH U3
(pasaeJsioB) .. NPOBeIeHUS
pa3neoB 8, 9 (yka3piBaeTcs1 pazies U NMOPSAKOBBIN HOMep .
JTUCIUTLTHHBI 3aHATHH
HCTOYHHUKA)
*  Texuonornueckuii crek Python ams o6paboTku u aHanmmza
JaHHbIX
*  Bo3moxnHoctu Python kak glue language
*  Opranusanus MaccuBoB B NumPy: XxpaHeHue TaHHBIX,
CO3JIaHHE MacCHBOB
e IlpuHuuMnel pean3zaunu onepauui ¢ €UHBIMA
WCXOJIHBIMH JJAHHBIMHU. Y HUBEpcaJbHbIe QYHKIIUU H HTEpaKkTUBHAS
bubmuoreka 9
npuMeHeHune QyHKIui mo ocsim B NumPy. (dopma, paboTa Ha
NumPy u Pandas
Opranun3zanus Pandas DataFrame u opranuzanust KOMIIBIOTEPE
uHaexcanuu st DataFrame u Series.
* IlpuMeHeHne yHUBepcalIbHBIX QYHKIHUI U padora c
MyCTHIMH 3HaYeHusMH B Pandas.
*  OObenuHeHME NJAaHHBIX U3 HecKoibKuX Pandas DataFrame:
001I1as1 JJOTUKA U TIPUMEPHI.
o[1], 8[2], 8[3]
*  ®opwmar daiinos Pickle, npeicraBiienre 7aHHBIX B 3TOM
(dopmaTte 1 B3aumoercTBUE ¢ HUM B Python.
»  dopmar ¢aiinoB JSON, npencrapieHne JaHHBIX B 3TOM
Mcnonp3oBanue .
(dhopmaTte 1 B3auMoeicTBUE ¢ HUM B Python. HTepakTUBHAS
pa3IMIHBIX (OPMATOB
. ®opmat XML u monens DOM: obmas xapakreprctuka, |popma, pabora Ha
(haifyioB B 3amagax
npuMep onucanus qaHasx B XML 1 DOM KOMITBIOTEPE
00pabOTKH TAaHHBIX
Pabora ¢ XML ¢ moMomiso 6uOIHOTEKN
BeautifulSoup.
o[1], 8[2], 8[3]
Bsanmogpeticteue ¢ *  Bzaumogeiicteue ¢ Excel uz Python ¢ momorisio
TaOJIMYHBIMY TaHHBIMU oubmmorexkn XLWings. HTEepakTHBHAS
B TIPHIIOKEHUIX e ®opwmart daitno CSV, npeacrapieHne JaHHBIX B 3TOM dbopma, paboTa Ha
00paboTKH (hopmate u B3amMozeiicTBre ¢ HUM B Python KOMITBIOTEPE
TaHHBIX. 9[1], 8[2], 8[3]
e Iloctpoenune Bu3yanu3aiuii ¢ MOMOIIBI0 OMOITHOTEKH
matplotlib
* llocTpoeHne BU3yanu3amnuii ¢ IOMOIIbI0 OnOmmorekn |[MHTepakTHBHAS
Busyanuzaims 1aHHbIX [pandas (dopma, paboTa Ha
* llocTpoeHne BU3yanHu3amuii ¢ TOMOIIbIO OMOIIMOTEKH |[KOMIIBIOTEpE
seaborn
o[1], 8[2], 8[3]
Pabora co ctpokamu B |*  OCHOBBI pabOTHI C PETyISPHBIMHU BBIPAKEHUSMU: 0230BBIN
NHTepakTuBHAS
MTPIITOKEHUSIX CHUHTAKCHC, TIPUMEPHI.
(dbopma, paboTa Ha
00paboTKH *  Mogyns re B Python.
KOMITBIOTEpE
TAHHBIX 9[1], 8[2], 8[3]




*  CermeHTanus ¥ TOKCHE3alHsl TEKCTA HA €CTECTBEHHOM
Beenenue B 00paboTKy SI3bIKE, CTEMMMUHT ¥ JIeMMaTH3a1usl, IPUMEpHI Ha
TEKCTa Ha Python. HTEpakTUBHAS
C€CTECTBCHHOM SI3BIKE B |*  PaccrosHue JIeBEeHIIHTENHA: ONPENEIEHUE, aJrOPUTM (dopma, paboTa Ha
3aadax 06p360TKI/I 3¢)¢)eKTHBH0r0 IIOKMCKA ONTHUMAJIbHOI'0 PEAAKIIMOHHOIO KOMIIBIOTEpE
TaHHBIX. NpeANvcanus, MpuMep noucka Ha Python.

9[1], 8[2], 8[3]
[Tpodunupoanue *  TIpodHIMPOBaHUE peasn3aliy aropuT™MoB Ha Python
poleccoB 00paOOTKH [*  IPUHIUIBI PEIICHUS 3a1a4l ONTHMHU3ALUH VHTepakTuBHas
TaHHBIX, POU3BOANTENHFHOCTH aNTOPUTMA

] (dopma, paboTa Ha

oubmmoreka Numba u |*  bubnuoreka Numba: npuHIMIIBI pabOThI, 6a30BbIE KOMITbIOTEpE
BEKTOpH3AIINS B pUMeEPBI UCTIONB30BAHMSI.
Numpy 1 Numba 9[1], 8[2], 8[3]

6.1lepeyeHb y4eOHO-METOAUYECKOT0 00ecTIeYeHUs IJIsi CAMOCTOATEIbHOI
padoThI 00y4aIIMXCs MO JUCUUIITIMHE

6.1.IlepeyeHsb BONPOCOB, 0OTBOAMMBIX HA CAMOCTOSITEJIbHOE OCBOEHHE
AUCIHUNINHBI, ()OPMbI BHEAYIMTOPHOI CAMOCTOSATEIbHOH PadoThI

HaunmeHnoBanue TemM

Hepeqem, BOIIPOCOB, OTBOAMMBIX Ha

®DopMbl BHEAYIUTOPHOMH

(pa3nenoB) .
€aMOoCTOSITeJIbHOE OCBOCHH €caMOCTOSITeJIbHOI PaGoThI
AU CHUIIMHBI
[IpuHIUTT pacpocTpaHeHUs 3HAYCHUH TIPH O0630p TUTEPATYPHI U
BBITTOJTHEHUH onepanuii B NumPy: oOmmii BE0-MCTOIYHUKOB.
QJITOPUTM U IIPUMEPBI. CaMocTosTeNnbHOE
bubnuorexa MackupoBaHu€e U IPUXOTINBOE UHIEKCUPOBAHUE B OCBOCHUE
NumPy u Pandas NumPy. WHCTPYMEHTOB
Oneparust GroupBy B Pandas DataFrame u aHAJTUTHIECKOMN
peanm3arus B Helt moaxona «pazoueHue, obpabotku. Pemrenne
[IPUMEHEHHUE U OObEANHEHUE. 3ajay.
0O0630p MuTEpaTYpHI U
Hcnone3oBanue BE0-UCTOYHUKOB.
Pa3InYHBIX ®opwmar ¢aiinoB NPY, npencraBienne JaHHBIX B CamocrosiTensHOe
¢dhopmaToB (aiiinos aToM (hopMmaTe U B3auMOEHCTBHE ¢ HUM B Python. OCBOEGHHE
B 3aJa4ax ®opwmar ¢aiinoB HDF, npencraBinenne naHHBIX B WHCTPYMEHTOB
00paboTKH aToM (hopMmaTe U B3auMOEHCTBHE ¢ HUM B Python. aHATUTUIECKOM
TAHHBIX o0pabotku. Pemenne

3ajgay.

Bs3aumogeiictBue ¢

0O030p MUTEpaTypHI U
BE0-UCTOYHHUKOB.

TaOJIMIHBIMH CamocrosiTenbHOe
JTaHHBIMH B * [IponBunyTsie onepayu ¢ Excel u3 Python ¢ OCBOGHHE
TIPUITOKEHHSIX nomornsto 6nbmmorekn XLWings. MHCTPYMEHTOB
00paboTku AHATUTUIECKOM
JTAHHBIX. o0pabotku. Pemenne

3aj1a4.

0030p nuTEpaTYpHl U
Buzyanuzanus * [ToctpoeHre TpexMepHBIX IpauKOB BEO-UCTOYHHKOB.
JaHHBIX [IponBunyTas pabora c HBETOBBIMHU KapTamMu CaMocTosiTenbHOe

OCBOCHHUE
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WHCTPYMEHTOB
aHaAJIATHYECKOM
00pabotku. Pemenue
3aJ1ad4.

0030p nuTEpaTYpHI U
Be0-HCTOYHUKOB.
Pabota co
CamocrosiTensHOe
CTPOKaMH B Hcnonp3oBanust X3MMPOBaHHUA NPU paboTe co OCBOCHHE
MIPUITTOKCHUAX CTpOKaMHU.
HHCTPYMEHTOB
00paboTKH Ctpoku B OMOIMOTEKE numpy. N
AHHBIX AQHAJMTHYCCKON
00pabotku. Pemienue
3aja4.
0030p nuTEpaTYpHI U
Beeneiiie b Vcnosnp30BaHre MEMOU3aIMK Ha TIpEMEpe PaboThI BEO-HCTOUHHKOB.
00paboTKy TEKCTa I PHMEPE p CaMOoCTOsTENbHOE
CO CTPOKaMH.
Ha €CTECTBEHHOM OCBOCHHE
BekTopHOe npezicTaBieHUe TEKCTa Ha
SI3bIKE B 3a/1a4aX . HHCTPYMEHTOB
€CTECTBEHHOM sI3bIKE: OOIIHMI aJITOPUTM IOJXO/I0B .
00paboTku ] aHAITUTHYECKON
TF; TF-IDF.
JAHHBIX. o0pabotku. Pemenne
3aj1a4.
[Ipodunuposanue 0O0630p nMuTEpaTYpHI U
Hponeccos BekTopu3alus B nuMpy: KIXOYEBBIE TaPaMETPhI BEO-MCTOUHHMKOB.
00paboTku DYHKIMH, TIPHMEpHI IPUMEHEHHS CamocrosiTensHOe
AaHHBIX, Hcnonb3oBaHUe 0000IEHHON CUTHATYPBI OCBOCHHE
OoubmoTeKa dYHKIMH B numpy # numba. WHCTPYMEHTOB
Numba u AHATUTHYICCKON
L]
BEKTOPHU3AIHS B ob0pabotku. Pemenne
Numpy 1 Numba 3aj1ad.

6.2.Ilepeyennb BONPOCOB, 3a/IaHUIi, TeM JI1 MOATOTOBKHU K TeKyIIEMY

KOHTPOJIIO

IIpuMepHbIe BONPOCHI K KOHTPOJIbHOI padore

MIPUMEHEHM S, UCITOJTh30BaHNE 0000IIEHHON CUTHATYPBI (DYHKITUN

IIpuMepHbIe 3a1aHUsI KOHTPOJIBbHOU PadOThI

1. B maccuBe uncen, xpansmuxcs B aiiire finance.csv HaWTH CTPOKY (BBIBECTH
€e HHIEKC U CoAepXkKalluecs 3Ha4YeHUs), B KOTOpoW Oojiee BCEro 3HAYCHUM,
MPEBBIIAIOIINX CPEIHEE 3HAYEHUE I0 BCceMy MaccuBy. s pacdy€ToB MCIOJb30BATh
Pandas.

2. B maccuBe uncen, xpansiuuxcs B (aitiie finance.csv, mojicuutaTh KOJIUYECTBO
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1. Opranuzanus maccuBoB B NumPy: XpaHeHUE JaHHBIX, CO3JaHUE MACCUBOB,
MPUHLIUIIBI PEATU3ALNH ONEPALNI C €JUHBIMU UCXOIHBIMU JIAHHBIMU

2. YHuuBepcanbHbie QYHKIINN ¥ MPUMEHEHHE PYHKIUH 110 ocsiM B NumPy

3. [IpyHIMIT pacnpoCTpaHEHUs 3HAYCHUM IIPU BBIIIOJHECHUM ONEpaluil B
NumPy: o61muii anroput™ u mpuMepbl

4, MackupoBaHue U IPpUXOTJIMBOE HHAEKCUpOBaHue B NumPy

d. BexTopuzamuss B numpy: KIOUEBBIE MapaMeTpbl (YHKIHUHA, TPUMEPHI




CTPOK, B KOTOpbIX Oosiee 600 3HaueHU OOJIbIlIe CPEAHETO 3HAUCHUS IO BCEMY MACCHUBY.
Jlist pacu€ToB ucnonb3zoBath Pandas.

3.

B maccuBe uncen, xpansuuxcs B gaitie finance.csv, NoACYUTATh KOJTHMYECTBO

3HAYEHUHN, HE OTKJIOHSIOUIMXCS OT CPEJHEro 3HaueHus Oojiee 4yeM Ha 3 CTaHAapTHBIX
oTkJIOHeHus. [ pacueToB ucnonbs3oBath Pandas.
Kpurtepuu 0a/151bHOM OLEHKH PAa3JIHYHBIX (OPM TeKylIero KOHTPOJIA yCIeBaeMOCTH

Kpurepun 0amibHON OLIEHKH pa3InYHBbIX (POPM TEKYLIEr0 KOHTPOJIS YCIIEBAEMOCTH
coJiepKaTcsi B COOTBETCTBYIOIIMX METOJUYECKUX peKOMeHAAIMAX Kadeapsl «Maremarrka
1 UHGOPMATHKAY.

7.D0oH/1 OLIEeHOUYHBIX CPEACTB /ISl IPOBE/IeHH s POMEKYTOUHOM aTTecTalNu
00y4arImmuxcs Mo JUCHMUILINHE

IlepeyeHp KOMIIETEHIIMI C YKa3aHUEM HHAUKATOPOB HMX JOCTHKEHUS B IPOLECCE
OCBOCHHS 00pa3oBaTENBLHONW MPOTrpaMMBbl

IIAHUPYCMBIX PC3YJIbTATOB

COACPKUTCA B Ppas3aciic

OCBOCHHSI 00pa3oBaTEeNIbHOM IMPOTPaMMBbI

1. «llepeuenp
(mepeyeHb

KOMITETCHITUI) ¢ YKa3aHHEM UHJIMKATOPOB WX JOCTHKCHUS U TJIAHUPYEMBIX PE3yJIbTaTOB
00y4eHUS 110 JTUCLUTUIUHEY.
OrneHOYHBIE CpeICTBA MPEHA3HAYCHBI ISl KOHTPOJIS U OLIEHKH 00pa30BaTEIbHBIX

JTOCTH)KEHUH

oOyyJaromuxcs,

«TexHonoruu O6pa6OTKI/I JaHHBIX).
(DOHII OOCHOYHBIX CPCACTB BKIIOYACT KOHTPOJBHBIC MAaTCpHUAJIbl AJISI IIPOBCIACHUA
TCKYICTO KOHTPOJIA U HpOMC)I(YTO‘{HOﬁ aTTCCTalluM.

OCBOHMBIIHNX

nporpamMmy  yueOHOM

IUCIUATLIINHBI

/. 1 Onucanue nmokaszarejied 1 KpUTepueB OLEHUBAHUS KOMIIETEHIMH

Iliianupyembie
pe3yJbTaThl
OCBOEHHUA
KOMIIeTeHI[UH
(MHIUKATOpPA
AOCTUKEHH S
KOMIIETEHIIHH)

YpoBeHb

O0CBOCHUSA

HeYy/10BJIeTBOPH|
eJIbHO»

«YIAOBJETBOPHUT
C€JIbHO»

«XOpOo1Io»

«OTIHYIHO»

Onenouynoe
CpeaCTBO

ITKH-2 Cnoco0eH ¢ mnoMomb0 MATEeMATHYECKOM MOJE/H PElIaTh MOCTABJICHHYI0 TEOPETHYECKYI0
WJIM NPUKJIAIHYIO 32124y, PeaJN30BbIBasi AJITOPUTM pellleHUsl B BU/ie IPOIPAMMHOI0 MOJYJIs

1. HGMOHCTpI/IpyeT 3HaHHe 0a30BBIX MaTEMATUUECKHUX MO,Z[@J'IGI‘/'I, MNPUMCHACMBIX B PA3JIMYHBIX
MPCAMCTHBIX o0JracTsX.

3HaTh:
—TI0JIOKEHUS
TEOPUHU
BEPOSITHOCTEN U
Mar.
CTaTUCTHUKH,
CBOICTBA
HENPEPHIBHBIX U
JIMCKPETHBIX

DparmeHTapHoe
[IpEACTABICHUE

Henomnnarie
[IPEACTABIICHUS

CchopmupoBaHH
bI€, HO
coaepxalime
OTIETIbHBIC
pooebl
HpEe/ICTaBICHUS

CdhopmupoBaHH
bIe
CHCTEMaTHYECKH
€ MpeCTaBICHHS

Bonpocs! s
OIICHKH 3HAHUM U
YMEHHH, 3a1aHUs
B BUJIE PACUETHBIX
3a/1a4, TECTOBEIC
3aJIaHus
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IL1anupyemsle
pe3yJbTaThbl
0CBOCHMSI
KOMIIeTEHIM U
(uHAUKATOpPA
AOCTUKEHM S
KOMIIETEHIIMH)

YpoBeHb

O0CBOCHUSA

HEYAOBJIETBOPH'|
CJIbHO»

«YAOBJIETBOPUT
CJIbHO»

«XOpOoLIo»

«OTJIHIHO»

Onenounoe
CpeacTBO

CIIy4alHbIX
BCJIMYMH,
TUIINYHBIC
3aAKOHBI
pacnpeneneHus

YMeETh:
—To10UpaTh

10 JTXO ISTIITIH
3aKOH
pacrpeaeneHus
TSt
MO/ICTTUPOBAHUS
MCCIIETyEMOTO
[MoKa3areis,
OTIPENIETIATh €ro
JHCIIOBBIC
XapaKTePUCTUKHU
HCTIOJIb3YSI
QJITOPUTMBI Ha
si3b1ke Python

dparmeHTapHOE
YMEHHE

Hecucrematuuec
KO€ MPUMEHECHHE
YMEHUN

B nemom
YCIIEIHOE, HO
coaeprKaliee
OTACIBHBIC
poOebI
yMEHUE

CdopmupoBaHHO
€ yMeHHe

Bomnpocs! s
OIICHKH 3HAHUM U
YMEHHH, 3a1aHUS
B BUJIE PACUETHBIX
3a/1a4, TSCTOBBIC
3aJIaHNs

2. Ajantupyet u
MPUKIAAHON WK

MPUMCEHACT CYHICCTBYIOIINUE MATEMATHYCCKUEC MOJACIIN JJId PCUHICHUA IT

TCOpCTH‘ICCKOfI 3aJa4du.

OCTaBJICHHOU

3HaTh: ®parmenrapHoe [HenosaHbie CdopmupoBann |ChopmupoBanH [Borpocs s
—OTrpaHUYCHUsl |[IPEIACTABIIEHUE [[IPEICTABICHHS [bI€, HO bIE OLICHKH 3HAHUU U
CYLLECTBYIOIINUX cojepxKanie CHUCTEMATUYECKH [yMEHUH, 3a/1aHUs
TEOPETUKO- OTHEJIbHBIE € IPEICTABIICHUSB BUJIE PACUETHBIX
BEPOSTHOCTHBIX poOeIIb 3a/1a4, TECTOBBIE
MO/IENIEH, [IPEACTABIICHUSA 3aaHus

METO/Ibl MaT.

MOICTTUPOBAHUS

13 CMEXHBIX

obnacreii

YMETB: @®parmenrapHoe [Hecucremaruuec|B nienom CdopmupoBanHoBompocs! ams
—TIPOBEPSITh yMEHUe KO€ IIPUMEHEHMUE [YCIICIIHOE, HO  |€ YMEHHUE OLIEHKH 3HAHUU 1
3HAYMMOCTD yMEHUN coaeprkaliee YMEHUH, 3a/1aHus
[MOCTPOCHHOM OTZCIIbHBIE B BHJIE PACUETHBIX
MOJIENH C pooebl 3a/1a4, TECTOBBIE
MCII0JIb30BAHUEM yMEHUe 3a/1aHUs

MO yJei

Statistics, Pandas

Python,

BHIOMPATH

OINTUMAJIbHBIN

Croco0 perieHus
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Ili1anupyembie YpoBeHb 0CBOEHMS
pe3yJbTaThl
OCBOCHHA
Ounenounoe
KOMIIETEHIIUH (HeyA0BJIETBOPH|«y1OBJIETBOPUT
«XOpOoLIo» «OTJIMYHO» CpeacTBo
(uHaUKaTOpa eJIbHO» eJIbHO»
AOCTUKEHH S
KOMIIETEHIIMH)
[TOCTaBJICHHON
3a/1a4un
3. Bnageer MeToiosioruei MaTeMaTH4€CKOTO MOJICJIMPOBAHMS JUIs pEIeHUs TPOo(eccnoHaIbHBIX 3a7ad.
3HaTh: ®parmenrapHoe [Henonnsle CdopmupoBann |ChopmupoBaHH [Bormpock! 1t
—CTaHJapTHHIE [IPEJCTABIECHHE [IPEACTABICHUS [bIE, HO ble OLICHKU 3HAHUH U
QITOPUTMBI coJiepKalllue  [CHCTEMaTHU4ECKH [yMEHUM, 3aJaHus
[IPOBEPKU OT/IeJIbHbIE € MPEeACTaBIICHUSB BUJIE PACUETHBIX
CTaTUCTUYECKUX poOeIIb 3a/1a4, TECTOBbIE
TUIIOTE3, peJICTaBICHUS 3a/1aHUs
COCTaBJICHUS
BEPOSITHOCTHBIX
MOJIENen
0COOEHHOCTH HX
peanu3anuu Ha
Python
YMETh: ®parmenrapHoe [Hecucrematuuec|B nienom CdopmupoBanHOBompochs ist
-C TIOMOLIBIO yMEHUE KO€ MPUMEHEHHUE |yCIICIIHOE, HO  |€ YMEHHE OLICHKH 3HAaHUU U
si3b1ka Python YMEHHI coaeprkaliee YMEHHH, 3a1aHUs
CO3/1aBaTh MaT. OT/CJIbHBIE B BHJIC PACUECTHBIX
MO 1N poOeIIbI 3a/1a4, TECTOBBIE
peanbHbIX yMEHUE 3a/1aHUs
SKOHOMUYECKHUX

u [T nporeccos.

7.2 3aianusi WM HHbIE MAaTePUAJIbl, HEOOXOAMMbIE IS OLEHKH 3HAHUN H
YMEHHMH, XapakTepu3yrwiuux (GopMHPOBAHME KOMIIETEHU U B Ipouecce OCBOCHUS

OIl BO

7.2.1 Bonpocbwi

0111  OUEeHKU

gopmuposanue komnemeHnyuil

3HAHUU U YMEHU,

Xapaxmepusyouux

olpenenuTh Hambollee dYacToe 3HaueHne B Habope
MaHHBIX?

HIudp Bomnpocsl IIpaBUIIBHBIN OTBET
KOMIETECHIINH
TIKH-2 1. Kakoli mokaszatenp Hag0 BBIUUCIUTH, YTOOBIMOIA

2. Hamummre nHa3Banme Momyis Python, koropsrit
COIEP)KUT CTaTHCTUUECKHE PYHKLIUHU

statistics

3. Hammmmre xomanny Python mns Berumcnenwns
MEIMaHbI 110 CIHCKY X

statistics.median(x)

4. Kakoii wmomyns Python mo3Bonser 3arpyxartb
TabJIMLbl B CTPYKTYPY AaHHBIX data frame?

pandas
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5. Kaxolf mokazaTenb OLEHMBAET CpeTHHI KBaapaT
OTKJIOHEHUS OT CPEAHETO?

nucrepcust

6. KakuMm cumBoiOM oOTHendoTcs Opyr OT JApyra
3Ha4yeHus B (paitnax .csv?

3arsaTas

7. Kakoil Thm mepeMeHHOW clenyeT HCIONb30BaTh B
Python 151 geficTBUTENBHBIX YKcen?

float

8. Kakoii 3akoH pacrpeneieHus: OMUChIBACTCS KPUBOU
l"aycca?

HOPMAaJIbHbIN 3aKOH

9. OT yero 3aBUCUT JAOCTOBEPHOCTH OILEHKH CpEIHEro
3HaueHUs MoKazaTtens?

oT o00bemMma
cTiepcun

BBIOOPDKH U

10. Kak Mensiercs cranfapTHasi OIIMOKa CPEAHEro MpHu
yBeIMUYEHHH 00beMa BEIOOPKHU?

YMEHBUIAECTCS

11. Kak Ha3pIBalOT 3HAYCHHUS, KOTOPHIC CHIIBHO
BHLIOMBAIOTCS M3 HAOOpa JaHHBIX, HE BIUCHIBAIOTCS B
MOJIENb 10 KaKOW-M100 npuirHe?

BBIOPOCHI

12. Kakuwe ¢opmarbl (aiiaoB ¢ JaHHBIMA MOXET
3arpyarthb mporpamma, HarnucanHas Ha Python?

TI00bIE, €CITN AITOPUTM MOXKET]
nx 00paboTath

13. KaKk HasbiBaeTcs 6ubamoteka Python, KoTtopas
MCNosb3yeTca A1 BU3yanm3aLmm aHHbIX, NOCTPOEHUA
rpaduKoB, anarpamm

matplotlib

14. Kaxoif kpuTepuil HCIONB3yeTCA MJsl MPOBEPKH
3aKOHA pacrpeneaeHus?

kpurtepuii  [lupcona  wm

kputepuii Koamoroposa

15. Kak HasbpBaeTcs IIOKa3aTellb, OICHUBAIOIIUN
B3aMMOCBSI3h ABYX BenwumH? Kak ero BBIYMCINTH B
Python?

KO OUIUEHT  KOPPENSALNU;
numpy.corrcoef(x,y)

16. Kakoit moaynp Python npumeHsiercst 1j1s IPOBEPKH
cTat. runores?

scipy.stats

17. Ecnmm Hamo mNpOBEpHUTH, UYTO CpemHee OobIe
ONpENEeNICHHOr0 3HAU€HUsA, TO KaKOW KpUTEpUHM Haao
MIPUMEHHUTH?

kputepuii CtprofeHTa (t-
CTATHUCTHKA)

18. Kakoil Meron NpHMEHSETCS s OIPEICICHHS
Ko>(h(pUITMEHTOB TMHEHHON perpeccuu?

MCETO HaMMCHBIINX

KBa/[paTOB

19. Kakme 3HaueHHS 4damle BCEro IPUHUMAIOT
BEITMYWHBI, TMOAYMHSIONIAECS HOPMAIBHOMY 3aKOHY
pacrpenencHus?

SHAYCHUS BO3JIC CPEAHETO

20. B geM cMmbIc mipaBmia 3 curma?

OTKJIOHCHUC OoT CpE€OHETO
0osee yeM Ha 3 CTaHAAPTHBIX
OTKJIOHCHH MAJIOBCPOATHO

7.2.2 Ilpakmuxo-opuenmuposanHvle 3a0aHUA

HIudp IIpakTHKO-OpUEHTUPOBAHHBIC 3aJAHUS IIpaBUIIBHBIN OTBET
KOMIIETCHIIUU
[TKH-2 1. Hanumure mporpaMmy, KoTopas f=open('GAZP.csVv', ")

x=[]

foriin

CUMTAET JAaHHBIE B 4-M cTOOIE TaOIHUIIBI B
¢aiine “GAZP.csv”’ B ciucok

try:

X.

range(10):

z=f.readline().split(',"[3]

z=float(z)

append(z)

except:
pass
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2. Hanumure nporpamMmy, 3arpykaromniyro
TabnmuIty u3 Qaiina kak data frame

import pandas as pd
tablel= pd.read_csv('GAZP.csv')
df=pd.DataFrame(tablel)

3. Hanumure nporpamMmy, OLIEHUBAIOILYIO
LIEHTP pacupeneneHns JIaHHBIX,
COJIEpKaLUXCS B CITUCKE Y.

import statistics
mean_y=statistics.mean(y)
median_y=statistics.median(y)
try:
mode_y=statistics.mode(y)
except:
mode y='He cymiecTByeT'

4. Hanumure nmporpaMMy, COCTaBIISIOLIYIO
ClIOBapb, TJe  KIOYH Ha3BaHUS
rokaszateseil (cpenHee, CT OTKJIOHEHUE), a
SHAUYCHUS — UX BCIIMYUHBI.

import statistics
mean_y=statistics.mean(y)
stdev_y=statistics.stdev(y)
dict_y=dict_y={'cpeanee":mean_y,'ct
oTkioHenue’:stdev_y}

5. Kak MOXHO MMIOPTHUPOBaTh (YHKIIHIO
mean() u3 OMbIMOTEKN statistics, YTOOBI HE
YKa3bIBaTh Ha3BaHUE OMOIMOTEKU NpH €€
VICIIOJIb30BAHUN !

from statistics import mean
print(mean([1,2,3]))

6. Boruncnure xo3dduureHT Bapuanuu B

Python

import statistics
mean_y=statistics.mean(y)
stdev_y=statistics.stdev(y)
if mean_y !'=0:
c_var=stdev_y/mean_y
else:
C_var='He
cpeanee paBHo 0'

CyLIECTBYET,  T.K.

7. IlocunraiiTe pazMax JaHHBIX MO CIUCKY]

y

min_y=min(y)
max_y=max(y)
range_y=max_y-min_y

8. Iloctpoiite rTpaduk 1o 3 TOUKaMm,
ncrob3ys oubmmoreky matplotlib

import matplotlib.pyplot as plt
x =[1,2,3]

y =[2,41]

plt.plot(X, y)

plt.xlabel('x - axis’)
plt.ylabel('y - axis’)
plt.title('graph’)

plt.show()

. Hanummre nporpammy Juis HOCTPOEHHS
paduka 1o 3arpy>keHHoi u3 (paitna radbnure

import matplotlib.pyplot as plt

import pandas as pd

df pd.read_csv(‘fdata.csv', sep=',,
parse_dates=True, index_col=0)
df.plot()

plt.show()

10. ITocunraiite KOA(QpUIIHEHT|
koppessituu  [Tupcona Mexay  aByms
MoKa3aTensIMu

import numpy as np
X = np.array([0, 1, 3])
y = np.array([2, 4, 5])

print(np.corrcoef(x, y))
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11. TIlocuuraiite JIHEBHBIE IOXOJIHOCTHU
akuuii  «l'asmpom», HMX cpenHee U
CTaHJApTHOE OTKJIOHEHHE

from statistics import mean, stdev
f=open('GAZP.csv','r')
x=[]
for i in range(10):
z=f.readline().split(',)[3]
try:
z=float(z)
x.append(z)
except:
pass

for i in range(len(x)-1):

d[i]=(x[1]-x[i-1])/x[i-1]
print(mean(d),stdev(d))

12. Haiigute cpeau Bcex 3apaOOTHBIX IJIAT|
(Wage) camyro BBICOKYIO M 3aIHIIIUTE 3TO
3HA4YCHHE B IIEPEMEHHYIO rich.
[locuuraiiTe, CKOJIBKO  3apalbaThIBAIOT
corpynHuku 3a ron (Wage) BMecte, U
COXpaHWUTE 3HAYEHHE B IepeMeHHOH total.

import pandas as pd

tablel = pd.read csv(‘personel.csv')
rich = tablel.Wage.max()

low = tablel.Value.min()

total = tablel.Wage.sum()
print(rich, low, total)

BeiBenure  pe3ynbTaThl  KOJA  4Uepe3

zansTyro: rich, low, total.

13. Hamumwmre mporpammy, KoTopaslimport pandas as pd

3arpy3ut u3 (aiina Tabnuiy ¢ nanasiMu noftablel = pd.read_csv('personel.csv’)
COTpyIHHKAM MW TocuMTaeT cpeanuiiage = round(tablel.Age.mean())
BO3pPACT, OKPYTJICHHBIN JI0 TENBIX (CTOI0EI

Age)

14. Hanummte nporpammy Ha Python ms
[OCTPOCHUSI JBYX WM OoJjiee JHUHUN C
IereHiaMu, pa3Iu4HOM IIMPUHBI U 1IBETA.

import matplotlib.pyplot as plt

# line 1

x1 =[10,20,30]

y1 =[20,40,10]

# line 2

x2 = [10,20,30]

y2 =[40,10,30]

plt.xlabel('x - axis’)

plt.ylabel('y - axis’)

plt.title("'Two or more lines’)
plt.plot(x1,y1, color="blue’, linewidth =
3, label ='linel-width-3")
plt.plot(x2,y2, color="red’, linewidth =
5, label ='line2-width-5")

plt.legend()

plt.show()

15. Hamumure nporpammy Ha Python s
OTOOpa)K€HUsI  CeTKM M HapucyiTe
NMHeWHble T'padUKUd 3HAUYEHUS 3aKPbITHS
Alphabet Inc. B nepuoa ¢ 3 oxtsi0pst 2016
roga mo 7 okra6psa 2016 roga. Hactpoun
IMIMHUM CETKU C PEHAEPUHIOM C OOoJbLIeH
CEeTKOW (OCHOBHOM CETKOW) W MEHBIIEH

import datetime as DT
from matplotlib import pyplot as plt
from matplotlib.dates import date2num
data = [(DT.datetime.strptime('2016-10-03', "%Y -%m-
%d"), 772.559998),
(DT.datetime.strptime('2016-10-04", ™
776.429993),
(DT .datetime.strptime('2016-10-05", ™
776.469971),
(DT.datetime.strptime('2016-10-06", ™
776.859985),
(DT .datetime.strptime('2016-10-07", ™

%Y -%m-%d"),
%Y -%m-%d"),
%Y -%m-%d"),

%Y -%m-%d"),

775.080017)]
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ceTKa (BTOpocCTeNeHHasl ceTka). Bximtounre
CETKY, HO OTKIJIFOUUTE FAJIOYKHU.

x = [date2num(date) for (date, value) in data]
y = [value for (date, value) in data]
fig = plt.figure()
graph = fig.add_subplot(111)
# Plot the data as a red line with round markers
graph.plot(x,y,'r-0")
# Set the xtick locations
graph.set_xticks(x)
# Set the xtick labels
graph.set_xticklabels(
[date.strftime("%Y -%m-%d") for (date, value) in
data]
)
# naming the x axis
plt.xlabel('Date’)
# naming the y axis
plt.ylabel(‘Closing Value')
# giving a title
plt.title('Closing stock value of Alphabet Inc.’)
# Turn on the minor TICKS, which are required for the
minor GRID
plt.minorticks_on()
# Customize the major grid
plt.grid(which="major', linestyle="-', linewidth="0.5",
color="red")
# Customize the minor grid
plt.grid(which="minor", linestyle="", linewidth="0.5",
color="black’)
# Turn off the display of all ticks.
plt.tick_params(which="both', # Options for both major
and minor ticks
top="off", # turn off top ticks
left="off", # turn off left ticks
right="off", # turn off right ticks
bottom="0ff") # turn off bottom ticks
plt.show()

16. Hanmmmre nporpammy Ha Python mis

import matplotlib.pyplot as plt
x = [Java', 'Python’, 'PHP', 'JavaScript', 'C#', 'C++"

IMCIIOJIb30OBAHUEM  MOIYIIA Pandas JJIA
YAAJICHHUA IIOCIICAHHUX N CTPOK Ta6J'II/II_IBI,
3anMCcaHHOMN B CTPYKTYpPY JaHHBIX

0T06pa>KeHI/I$I THCTOTPaMMbBl|popularity = [22.2, 17.6, 8.8, 8, 7.7, 6.7]
MOMYJIAPHOCTH SI3BIKOBX_POS = [i fori, _in epumerate(x)]
plt.bar(x_pos, popularity, color="blue’)
IporpaMMHUpPOBaAHUA. plt.xlabel("Languages")
plt.ylabel("Popularity")
plt.title("PopularitY of Programming Language\n" +
"Worldwide, Oct 2017 compared to a year ago")
plt.xticks(x_pos, x)
# Turn on the grid
plt.minorticks_on()
plt.grid(which="major", linestyle="-', linewidth='0.5,
color="red’)
# Customize the minor grid
plt.grid(which="minor", linestyle=".", linewidth='0.5',
color="black’)
plt.show()
17. Hanummure poOrpamMMmy climport pandas as pd

d={'coll" [1, 2, 3, 4, 7, 11], 'col2
[7,5,8,12,1,11]}

df = pd.DataFrame(data=d)
print("Original DataFrame™)

print(df)

"[4,5,6,9,5,0], 'col3"

NMIMHENHONW perpeccuu MO ABYM CIHCKam
YHCIIOBBIX 3HAYEHU I

DataFrame print("\nAfter removing last 3 rows of the said
) DataFrame:")
dfl = df.iloc[:3]
print(dfl)
18. Pemre 3amauy Ha mocTpoeHme|!MPort numpy asnp

from sklearn.linear_model import LinearRegression
x = np.array([5, 15, 25, 35, 45, 55]).reshape((-1, 1))
y = np.array([5, 20, 14, 32, 22, 38])

model = LinearRegression()

model.fit(x, y)

model = LinearRegression().fit(x, y)

y_pred = model.predict(x)

print(‘predicted response:’, y_pred, sep="\n")

y_pred = model.intercept_ + model.coef_ * x
print(‘predicted response:’, y_pred, sep="\n")
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7.2.3 Tecmut

ludp
KOMIIETEHIMH

TectoBbIe 3agaHus

IIpaBunbHBIN
OTBET

[1KH-2

1. Yucno, aensiiee MHOXKECTBO YKCEI IIOII0IaM, Tak, 4To 50%
3HAaueHUM 0oJbIne Hero, 50% MeHbIIIE -

1) meauana

2) monia

3) nucrniepcust

4) cpennee

1

2. Jlnid onieHKH pa30poca JaHHBIX BHIYHMCIISIOT:
1) nucniepcuto

2) Moy

3) accumeTpuro

4) sKkiiecc

3. YToObI NOJYYUTH JOCTYI K 1-My 3JIEMEHTY CIIMCKa X HaJlo
HaIiCcaTh:

1) x[1]

2) x[0]

3) x(1)

4) X(0)

4. Oyukius mode copepkuTcs B OMOIUOTEKE
1) statistics

2) numpy

3) pandas

4) scipy

5. Ecniu meanana u Moj1a 00JIbIIe CPEeTHEr0, MOYKHO OKH/IaTh, UTO:
1) game OyayT BCTpe4aThCsl 3HAUYCHUS BBIIIE CPETHETO

2) dame OyayT BCTpeYaThCsl 3HAUCHUS HIDKE CPEIHETO

3) 3HaUCHUS BHIIIE U HIDKE CPETHEr0 OyIyT BCTpEUYaThCs C paBHON
BEPOSTHOCTHIO

6. [Iporpamma, HanucanHasi Ha Python, nmpeBocxoauT pacuers! B
TaOJIMYHOM ITPOLIECCOPE

1) CKOPOCTBIO BBIYUCIICHUI

2) IPOCTOTOM CO3/1aHuUs

3) 00bEeMOM Ha KECTKOM JIUCKE

4) 00bEMOM B OIIEPATUBHON MaMSTH

7. qDYHKI_II/II/I U MCTOAbI AJIA IMTOCTPOCHUA I‘pa(l)I/IKOB COACPIKATCA B
OMOIMOTEKE:

1) statistics

2) matplotlib

3) numpy

4) pandas

8. dynkuus stdev conepxurcs B Oubauorexe
1) statistics

2) numpy

3) pandas

4) scipy

9. Kakue KOMaHJbl MOKHO HCIIOJIb30BAaTh JJIA 3arpy3Kn CTOJ'I6I_[a
Ta6J'II/II_U>I, COACPIKAIICTO TCKCTOBLIC U YUCJIOBBIC 3HAYCHUSA

BIIEpEMEIKY ?
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1) try except

2) if else

3) float, str

10. Kako#t 3akoH pacrpeaeneHus Jy4Ilie BCEro OMUChIBAET 1
pacrpeenieHue J0X0JHOCTeH (PMHAHCOBOTO aKTHUBA?

1) HopManbHBIN

2) nmokaszaTeabHbIN

3) paBHOMEPHBIA

4) rama

11. lns MoienupoBaHusl Bp€MEHHOTO UHTEPBaIa MEX1Y 2
COOBITUSIMU LieTIecO00pa3Hee BCEro MpUMEHSTh!

1) HOpManbHBIN 3aKOH pacrpeaeacHus

2) mokaszaTeabHbIN 3aKOH pacIpeieieHUs

3) paBHOMEpPHBIN 3aKOH pacrpeaeacHus

4) rama pacnpenencHue

12. ITpu mpoBepKe cTaT. TUMOTE3bI O YUCITOBOM 3HAYEHUHU 1
[oKasartess HyJieBasi TUIIoTe3a 00bIYHO (popMyNIHpyeTcs O

1) paBeHcTBe

2) HEpaBEeHCTBE

7.3. TunoBbie KOHTPOJIbHBIE 32JAHUS WJIH HHbIE MATEPHUAJIbI, HE0OXOAMMbIE
IJISl OLEHKU UHAMKATOPOB 10CTUKEHUSI KOMIIETEHIU, YMEHHI U 3HAHU U

Pe3yabTaThl 00yueHus (

HaumeHoBanue YMEHHS U 3HAHMA),
HaumenoBanue HHIUKATOPOB COOTHECEHHBIE C Tunosble KOHTPOJIbLHbIE
KOMIIeTeHIMH HOCTUHKEHMS HHIUKATOPAMHU 3aJaHusl
KOMIIeTeHLIMH JOCTHKEHM S
KOMIIeTeH M H
3ananue 1
3HATH MONIOXKEHUS [lepeuncnute nokaszareny,
TEOPHH BEPOATHOCTEN U |OLIEHUBAIOIINE LIEHTP
MaT. CTATUCTHKH, pacripenieNieHNs JaHHBIX,
IKH-2 CBOMCTBA HEMPEPBIBHBIX H|{KoMaHb! Python mst mx
Crioco0eH ¢ ICKPETHBIX CIy4alHBIX |[BBIYMCICHHS.
[TOMOILBIO BEJIMYMH, THITUYHBIC
Matematndecko  |1. JleMOHCTpUpyeT 3HaHHE [3aKOHBI pacupeencHus  (3aganume 2
MOJIENN pemaTh 0a30BBIX MaTEMaTHYECKUX 3arpysure cronber ¢ LeHaMu
[TOCTABIICHHYIO MOJENEN, IPUMEHSEMBIX B |[YMeTh: ToA0HUpaTh Ha OTKphITHE U3 (hailia
TEOPETUYECKYIO WIH[PA3IMYHBIX IIPEAMETHBIX [MOAXOASIINUNA 3aKOH “SBER.csv”, BBIYMCINTE TEMITBI
[IPUKIIaTHYIO 001aCTAX. pacrpeneiaeHus st [IPUPOCTA, BBIYUCIIUTE CPEAHEE
3amauy, MO/IEITUPOBAHHUS 1 CTaHJAPTHOE OTKJIOHEHHE,
[peaIn30BbIBas MCCIIEyEeMOr0 noa0epuTe 3aKOH

QITOPUTM pELICHUs
B BUJIEC
[IPOrPaMMHOT0
MOJYJIS

TIOKa3aTelsi, ONPEeIiATh
€r0 YNCIIOBBIE
XapaKTEePUCTHKH
MCTIONIB3YS AJITOPUTMBI Ha
s3pike Python

pacrpeneneHus, HalTydIInM
00pa30M TOIXOASIIUI K
TAHHBIM

2.Anantupyer u

MIPUMCHACT

3HATD: OrpaHUYCHU

CYIIECTBYIOIINX

3aganue 1
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CYLIECTBYIOLLME
MaTEMaTUYECKUE MOJIENN
TS pEIICHUS
[MOCTaBJICHHOU
[MPUKJIATHON WU
TEOPETUYECKON 3aJauu.

TEOPETUKO-
BEPOSITHOCTHBIX MOJICIICH,
METOIBI MaT.
MOJICTTUPOBAHUS U3
CMEXHBIX 00J1acTeil

YMeTh: IpoBEpsTh
3HAYUMOCTh IIOCTPOECHHOM
MOJIENH C
HCIIOJIB30BAHUEM
MosyJieit Statistics,
Pandas Python, Beioupath
ONTUMAJIBHBIN CIIOCO0
[pELLIeHUs] TOCTaBIEHHOMN
3a1auu

CpenHee 3HaUCHHUE
HPKOHOMUYECKOro MOKa3aTes
BBIYHCIISCTCS TI0 BEIOOpKE U3 16
3HAYEHUM, CTaHAAPTHOE
oTKiIoHeHue paBHO 10. MoxxHO
T OKUJATh, YTO OIICHKA
cpenHero Oyner comepkaTh
omnoOKy Oomnee 15?

3ananue 2

Beruuciure q0BEpUTENbHBIA
VHTEpBaJ IeHepalbHOM 10U
OTPULIATEIHHBIX 3HAYCHHI TIO
BEIOOpKE 3HaYeHWH u3 (paiina
“datal.txt”

3ananue 3

B (aiine “data2.csv”
COJIepIKATCsI 3HAYCHUS
[epeMeHHbIX X U y. [IpoBenure
KOppENALUOHHO-
PErPECCUOHHBIN aHAIU3

3. Bnageer MeTon0I0THEH
MaTeEMaTHYECKOro
MOIEITUPOBAHUS IS
pelIeHus
rpodeccroHaTbHBIX
3a7ad.

3HATh. CTaHIAPTHEIC
AJITOPUTMBI TIPOBEPKU
CTATHCTUYECKUX TUTIOTES,
COCTaBJICHHS
BEPOSTHOCTHBIX MOJIENIEeH
0COOEHHOCTH UX
peanuzanuu Ha Python

YMeTh. C TIOMOIILIO
s3pika Python co3maBath
MaT. MOJIETH PEeaTbHBIX
brkoHoMudeckux u IT
MPOIIECCOB.

3ananmue 1

B daiine “datal.csv”
CoJIepIKaTCs 3HAUECHUS
TOXOIHOCTEH PUHAHCOBOT'O
akTuBa. [[poBepbTE TUIIOTE3Y O
TOM, YTO CPEJHEE I0XOIHOCTEN
BEITIIC 1%.

3ananue 2

3arpysure JaHHbIE O JUHAMUKE
HKOHOMHUYECKOr0 MOKa3aTes U3
(aiina “data2.csv”, ¢ TOMOIIBIO
NTMHEHHOU perpeccuu
CIIPOTHO3UPYHTE €ro 3HauYeHus
Ha 10 qHeil Boepen.

7.4.11pumepHbIe BONPOCHI IJISl OATOTOBKH K 9K3aMeHY

Opranuzanus maccuBoB B NumPy: XpaHeHHE JTaHHBIX, CO3JJaHUE MAaCCHUBOB,

MPUHIUIIBI PEATU3ALNH ONePALNi C €UHBIMU UCXOIHBIMU JIAHHBIMU

2. YuuBepcanbHbie PYHKIINN ¥ MPUMEHEHHE PYHKIUH 110 ocsiM B NumPy

3. [IpyHIMIT pacnpoCTpaHEHWs 3HAYCHUM IIPU BBIIIOJHECHUM ONEpaluil B
NumPy: 001muii anropuT™ u npuMepsl

4, MackupoBaHre 1 IPUXOTIIMBOE HHAEKCUpOoBaHue B NumPy

d. Bekropuzanuss B numpy: KIIOYEBbIE MapamMeTpbl (PYHKIUU, MPUMEPHI
MIPYMEHEHHMS, UCTIOJIb30BaHNE 0000IIEHHON CUTHATYPBI PYHKITUH
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6.  Numba: npuHuMTIBI paOOTHI, 0230BbIE TPUMEPHI UCIIOJIb30BAHUS

7. Opranmzanus Pandas DataFrame u opranumzauus unaekcauuu anga Data-
Frame u Series

8. [IpumeHeHnue yHUBepcalbHbIX QYHKUIMNA U paboTa C MyCTHIMU 3HAYEHUSAMHU B
Pandas

9.  OObenuHeHue AaHHBIX U3 Heckoybkux Pandas DataFrame: o6mas noruka u
IpUMEPbI

10. Omepauus GroupBy B Pandas DataFrame u peanuzauus B Hell mojxozaa
«pa3z0ueHue, MpUMEHEHUE U O0BEAMHEHUE

11. Cneuuduxa TeKCTOBBIX W OuHApHBIX (Qaitnos, (popmatsl daitnoB CSV u
Pickle, npencrapnenue gaHHBIX B 3THX (hopmaTax v B3aumojielicTBre ¢ HUMu B Python

12. 3apauva cepuanuzaiuu 4 jecepuanuzaiuu, onucanue ¢popmara daiina JSON
U IIpUMEp OMMCAHUS JaHHBIX B 3TOM (popmaTe U B3auMozeicTBus ¢ HuM B Python

13.  ®opmar XML u mozaens DOM: o0uias xapakTepuCcTHKa, IPUMEP ONMUCAHUS
nanabix B XML u DOM, pa6ota ¢ Humu ¢ nomortisto 6ubnuoreku BeautifulSoup

14, ®opmatel ¢daitmoB NPY u HDF o0mas xapakrepuctuka, mpUMEp
B3aMMO/JIEHCTBUE C JaHHBIMU 3THX (opmatoB B Python

15. BsaumopetictBue u3 Python ¢ 0a3zoit ganueix Ha mpumepe API SQLite,
06a30BbI€ BO3MOKHOCTH pa0OTHI C TPAH3AKLIUSIMU

16. BsaumopetictBue ¢ Excel u3 Python ¢ momompro XLWings: nmpuHIHIIBI
paboThI ¥ PUMEPHI UCTIOTH30BAHUS

17.  OcHoBbl pabOTBl C PETYISIPHBIMU BBIPAKEHUSAMH: O0a30BbIH CHUHTAKCHUC,
IpUMepbI UCTIONb30BaHus Moayis re B Python

18. CermenTalus U TOKEHE3alMs TEKCTa HA €CTECTBEHHOM S3bIKE, CTEMMMHUHT U
JeMMaTu3aius, npuMepsl Ha Python

19. Paccrosnue JIeBeHIIHTEHA: onipeeeHue, anroput™ 3G HEKTHBHOTO MTOMCKA
ONTUMAJIBHOTO PENAKIIMOHHOTO MpENUucanus, mpumep noucka Ha Python

20. BexrtopHoe mpencTaBiIcHHE TEKCTa HA ECTECTBEHHOM SI3bIKE: OOIIUi
anroputm noaxonos TF; TF-IDF.

8.IlepeyeHb OCHOBHOI U IONOJTHUTEILHOM Yy4eOHOI JIUTEPATYPHI,
HEe00X0AMMOi1 VIS OCBOCHH S AUCHHUIIHHbI

OcHoBHas JauTepartypa:

1. Konmaes, B. . CTpykTypbl u aiaroputmbl OoOpabOTKH JaHHBIX : ydeOHOe
nmocooue / B. JI. KonmaeB. - MockBa : PUOP : UH®PA-M, 2021. - 296 c. - ObC
ZNANIUM.com. - URL: https://znanium.com/catalog/product/1230215 (mara
obopamenwus: 17.01.2023). - TexcT: 371€KTPOHHBIH.

2. Nansu, D. I'. Metoapl, MOeNH, CPEeICTBA XpaHEHHs] M OOpabOTKH JaHHBIX :
yaeOnuk / D.I". Jansu, FO.A. 3enenkoB. — Mocksa : ByzoBckuit yueOnuk : MHOPA-M,
2024. — 168 c. - ISBN 978-5-9558-0490-3. - Tekctr : snexkrtponHsid. - URL:
https://znanium.com/catalog/product/2122966

JlonoJsHUTEIbHAS JIUTEpATypa:

3. Haraesa, . A. OCHOBBI aITOPUTMU3ANNHA W TPOTPAMMHUPOBAHUS: MPAKTUKYM :
yueOHoe nocooue / U. A. Haraesa, 1. A. Ky3uenos. - Mocksa : bepnun : lupexkr-Menua,
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2021. - 169 c. - DOBbC Vausepcurerckas OuOmmoreka ONLINE. - URL:
https://biblioclub.ru/index.php?page=book&id=598404 (nara obOpamenus: 17.01.2023). -
TeKCT : AIEKTPOHHBIM.

4. Kyp3aesa, JI. B. OcHOBBI 00pabOTKM JaHHBIX COLIMOJIOTUYECKUX UCCIEIOBAHUN B
AIEKTPOHHBIX Tabaunax : yueonoe nmocodue / JI. B. Kypzaesa, T. B. Makapoga. - 2-¢ u3j.,
crep. - Mocksa : ®JIMHTA, 2023. - 105 c. - ISBN 978-5-9765-3740-8. - Tekcr :
anekrponnbiit. - URL: https://znanium.com/catalog/product/2091316

9.IlepevyeHb pecypcoB HHPOPMALMOHHO-TEJIEKOMMYHHUKAIIMOHHOM CeTH
«AHTEpHET», HEOOXOAUMBIX /15l OCBOEHHUS TUCITHIITMHBI

1.  DraexrtponHas 6udauoreka Gunancosoro yuusepcutera (OB) http://elib.fa.ru/

2. DnekrponHo-O0uOMMoTeuHas cuctema BOOK.RU http://www.book.ru

3. DJeKTpOHHO-OMOJMOTEUHass CUCTEMa «YHUBEpPCUTETCKas OHOIMOTeKa
OHJIAWH» http://biblioclub.ru/

4.  DnexTpoHHO-OMOIMOTEYHAs cucrema Znanium

http://www.znanium.comPylru 1.0.9 [DnekrpoHHbIii pecypc]: caidT. — Pexum goctyma:
https://pypi.python.org/pypi/pylru

5. Python Data Analysis Library [DnektpoHHBbIN pecypc]: caiT. — Pexum
nocryma: http://pandas.pydata.org/

6.  Python Documentation [DnexTpoHHBIN pecypc]: calT. — Pexum no- cryma:
http://python.org/doc/
7. Python Standard Library [DnekTpoHHBIH pecypc]: calT. — Pexum no- cryma:

https://docs.python.org/2/library/

8.  Scikit-learn Machine Learning in Python [DnexkrponHblii pecypc]: calT. —
Pexxum moctyna: http://scikit-learn.org

9.  OdunuaneHbii cait mpoaykTa https://www.python.org/

10. Karanor xkypco UuTepuer Yuupepcuteta Mudopmanmonasix TexHO- TOrUit
http://www.intuit.ru/

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

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

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

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

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

16. Matplotlib User Guide // https://matplotlib.org/stable/users/index.html

Seaborn User Guide // https://seaborn.pydata.org/tutorial.html

10.MeToanyeckue yKazaHus 151 00y4AIOIIMXCH M0 OCBOCHUI0 TUCHUIIHHBI

[Ipu U3ydeHHM TEOPETHUUYECKOr0 MaTepuana HeOOXOJUMO ONMUpaThcs Ha pabouyio
MporpaMMy JHUCHUIUIMHBI, MaTepuajbl JIEKIUH U JTUTEpaTypy M3 OCHOBHOI'O CIIHCKA.
Kpome 3toro, HeoOxoaumo akTUBHO padoTath ¢ MHTEpHET-UCTOUYHUKAMU U TIOCOOUSIMU
JIPYTUX aBTOPOB, MOMOTAIOIINUMHU YCBOUTh MaTeprall OTACNIbHBIX Pa3/IeJIOB MPOrPAMMEBI.

Heo06xoauMo KOHCHEKTUpPOBATH JICKI[MU, IOMEYasi CJOXKHbIE U HEMOHATHbBIC
MOMEHTBl C T€M, 4YTOOBI 3a/JaThb BOMPOCHI JIGKTOPY B KOHIE JEKIHM WA KE Ha
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KOHCYJIbTALIUH.

[Ipy MOArOTOBKE K CEMHUHAPCKUM 3aHATUSAM HEOOXOAMMO H3YUUTh BOIPOCHI,
BBIHECEHHBIE HA CaMOCTOATEIIBHOE M3y4YE€HUE, TaK KaK CEMHUHApCKue 3aHATUA
IPEIONaraloT Ux OOCYXKIEHHE M OUCKYCCHIO IO TeME; KpPOME€ TOro, 3alaHus i
CaMOCTOSATEIbHON paboOThl HEOOXOIMMBI JJii TOrO, YTOOBI YCHEIIHO BBIMOJIHUTH
CaMOCTOSATEIbHBIE 3aIaHU HA CEMUHapax.

NuauBuayanbHble 3ajaHus 411 paboThl HA KOMIIBIOTEPE, (Pailyibl C BHIMTOJIHEHHBIMU
3a/IaHUSIMH HEOOXOUMO XPaHUTh B JIMYHOM CETEBOM Manke B KOMIIbIOTEPHOU CETH BY3a.

11.I1lepeyenb MHPOPMALMOHHBIX TEXHOJIOT U, HCIOJIb3yeMBbIX NMPH
OCYLeCTBJICHUH 00Pa30BaTEJIBHOIO IPOLECCa N0 JMCUHUILINHE, BKII0YAs NepevYeHb
HEe00X0AMMOro MPOrpaMMHOr0 odecre4eHrs] U HH(POPMALMOHHBIX CIIPABOYHBIX
cUCTEM

1. KoMIuieKT 0e3/IMIIeH3MOHHOI0 IPOrPaMMHOI0 00ecreYeHus

1. Astra Linux

2. Python 3

3. PyCharm

2. CoBpeMeHHbIe Tpo(eccHOHANbHBIE 0a3bl JAHHBIX M MH(OPMALMOHHbIE
CIIPaBOYHbIE CHCTEMbI

He TpedyeTcs

3. CepruduuupoBaHHble NMPOrpaMMHbIe U aANNAPATHbIE CPeICTBAa 3alUThI
UH(popMaAIHHU

- HE UCIIOJIb3YIOTCSI.

12.0nucanue MaTepuaibLHO-TEXHUYECKON 0a3bl, HEOOXOAMM O 151
oCylIecTBJIeHHs 00pa30BaTeIbHOIO Mpouecca mo AUCUUIIHHEe

Jlns mpoBeAeHUs JIKIMHA W TMPAKTHYECKUX 3aHATHH HeoOXoauMma ayJauTopus,

OCHAIIEHHAsA MPOEKTOPOM K KOMIIBIOTEPAMH C IOCTOSIHHBIM TMOJAKIOYEHUEM K CETH
HNuTepHer.
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