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1. HamMeHoBaHHe JMCIMILINHBI

«TexHonoruu 00pabOTKH JaHHBIX.

2. IlepeyeHb ILUIAHUPYEMBIX Pe3yJbTATOB OCBOEHHS 00pa30BaTeJbLHOI

nporpamMMbl (lepedeHb KOMIIETEHIUI) € YKa3aHHMEM HHIMKATOPOB HX

AOCTUKCHUA U IVIAHUPYEMBIX PE3YJIbTATOB oﬁyqunﬂ o AIMCIOMIIJIMHE

HH30BBIBATH [TOUCK
u coop napop™ma-
[1H, €¢ XPaHCHHUE B
CTPYKTYpPUPOBaH-
HOM BHUJI€, IPOCKTH-
pOBaTh U peaan3o-
BBIBATh PEIISIIMOH-
HBIC 1 HCPEIISAIMOH-
HbIe 0a3bl M XpaHH-
JMia JaHHbIX

HHUE OCHOB pEJIIALIH-
OHHBIX 0a3 JaHHBIX,
HOpMaJIM3aIliy  JIaH-
veix, ACID, CRUD,
ORM, wucnons3yer
TpaH3aKIIUH.

Kon HanmeHoBanue Nuaukaropsl Pe3ynbTaTsl 00yyeHus1 (yMeHHS
KOMIIe- | KOMIIeTCHIIUH AOCTH/KCHH S 1 3HAHUs), COOTHECCHHbIE C MH-
TeH- KOMIIeTeHIIUH AUKATOPaAMH JOCTHKEHHS] KOM-
10107 NneTeHUNH

I[IKH-6 | CiocoOHOCTh opra- | JleMoHCTpUpyeT 3Ha- | 3HATH: CIOCOOBI XPAaHEHUS aH-

HbIX C OTHOILICHHAMH «OAHH KO
MHOI'UM» U «OJWH K OZHOMY».

YMeTh: ¢ momMotsio s3bika Python
COXpPAaHSTh M YHTATh JIAHHBIC C OT-
HOIICHUAMHU «OJWH KO MHOT'UM» U
«OJIMH K OJTHOMY.

JleMoHCTpHpYyET 3HA-
HUE pPa3JINYHBIX TEX-
HOJIOTUM  XpaHEHUus
JaHHBIX: PEJALHMOH-
HBIE U HEPEJSINOH-
Hble 0a3bl JaHHBIX,
JNOKyMEHTapHbIE Xpa-
HWINILA, HW3BJIEKACT
JaHHBIE M3 Pa3HbIX
HUCTOYHUKOB U B pas-
HBIX (hopmarax, B TOM
YUCJIE IPOTPAMMHO.

3HaTh: Pa3JIMIHBIC TEXHOJOTMU
cepuajin3daliiv, XpaHCHUSA WU UYTC-
HUA JaHHBIX.

YMeTh: ¢ moMoIsio s3eika Python
COXPaHATh U YNTATh JIAaHHBIE B T10-
MYJSPHBIX YHHUBEpPCAIbHBIX (Hop-
Marax.

[TpoekTHpyer XpaHu-
JIMINA TaHHBIX KC-
XOJISl U3 UX Ha3HaYe-
HUS M XapakTepa
JIAHHBIX, BBIOMpACT
HHCTPYMEHTATBHOE U
apXUTEKTypHOE pe-
ieHue, (PU3nIecKyro
1 JIOTHYECKYIO CXEMY
IaHHBIX U 000CHO-
BBIBAET CBOM BHIOOD.

3HaTh: noaAXo[dbl K OpraHU3allun

CTPYKTYphl NaHHBIX B (hopmarax
CSV, XML u JSON.

YMeThb: ¢ TOMOIIBIO si3bika Python
COXpaHSATh W YUTATh JIaHHBIE B

¢dopmarax CSV, XML u JSON.




3. MecTO IMCUMILIMHBI B CTPYKTYpe 00pa3oBaTeibHOM MPOrpaMMbl

Hucrummaa  «TexHomorun  0OpaOOTKM  JTAHHBIX»  OTHOCHTCS K
O6menpodeccuoHaNbHOMY IUKIY AUCHUIUIMH 1O HANpPABJICHUIO MOJATOTOBKH
09.03.03 - Ilpuknagnas wundpopmaruka, OIl «Mmxenepuss nanHbIX», OII
«IIpuxmamnapie ”HGOPMAIIMOHHBIE CUCTEMBI B SKOHOMUKE U (prrHAHCAX.

N3ydenne muciuiumHbl « TeXHOTOTHH 00paOOTKH TaHHBIX» OCHOBBIBACTCS
Ha CyMME 3HAaHUW, MOJYYCHHBIX NMPH H3YUYCHUH TUCIUTUIMHBI «AJITOPUTMBI U
CTPYKTYpbl JaHHBIX B si3bike Pythony». g u3ydeHus naHHOW JUCHUTUIMHBI
CTYJEHT JOJIKEH 00JaiaTh 0a30BbIMU 3HAHUSIMU B 00JIACTH UH(POPMAIIMOHHBIX
TEXHOJIOTHA M TPOTrPAMMHUPOBAHWS, HAaBBIKAMH TPOTPAMMHPOBAHUS Ha S3BIKE

Python.

4. O0bemM JUCHUIIMHBI (MOAYJIS) B 3aUeTHBIX ¢IMHMLAX U B aKAJIeMHUYEeCKUX
yacax ¢ BblJeJeHHeM o00beMa ayAuTOpPHON (JIeKUMH, CEMHUHApbl) H

CaAMOCTOAITEJIbHOI Pa00THI 00y4alOUIUXCS

OIl «Unocenepus oannvixy, Ol «llpuxnaomnsie unghopmayuonuvle cucmemvl 8
9KOHOMUKE U (DUHAHCAX)»

Ounas ghopma obyuenus / ouno-3ao0unas popma ooyveHus

Bun yae6HO#M paboThI 10 Bcero Cemectp 2/2
JUCLUIIIINHE (B 3.e. 1 Hacax) (B yacax)
OO0mas Tpy10éMKOCTh 4/144 144
JAUCHMITAHBI
Koumaxmmuas paboma- 50/18 50/18
AyoumopHnuie 3auamus
Jlexun 16/0 16/0
CeMuHapsl, NPaKTUYECKUE 3aHATUSA 34/18 34/18
Camocmosmenvnas paboma 94/126 94/126
Bun texymero KoHTpostst Kontponbhas KoHnTtponbHas
pabota pabota

Bun npomexxyTouHOll arTecTanuu 3ayer 3ayer




OIl «IIpuknaonvie ungopmayuoHHble CUCmeMbl 8 IKOHOMUKE U PUHAHCAXY

3aounas popma obyuenus (Mucmumym onnraun-oopazoeamnus)

By yuebnol paboThI Mo Bcero Cemectp 2
JTUCLUTIIINHE (B 3.e. m Hacax) (B yacax)
OO0mas Tpy10éMKOCTh 4/144 144
AU CHHIITHHBI
Konmaxkmmuasn paboma- 16 16
AyoumopHnuie 3anamus
Jlexknuu 4 4
CemuHapbl, IPAKTUYCCKUC 3aHATHUS 12 12
Camocmoamenvnas paboma 128 128
Bun tekyiero KoHTpoIs KOHTPOJIbHAS KOHTPOJIbHASI
pabora pabora
Bun npomexxyTouHOM aTTecTanuu 3auer 3auer

5. Conepkanue TUCHMILIMHBI, CTPYKTYPHMPOBAHHOe MO TeMaM (pa3jesam)
TUCHMILUIMHBI ¢ YKa3aHHMeM HUX 00beMOB (B aKaJeMHYeCKHUX 4acax) U BHI0OB

YueOHBbIX 3aHATHI

5.1. Coneprkanue TUCUHMILIIMHBI

Tema 1. Bu6aunoreka NumPy u Pandas.

B pamkax Tembl paccmaTpuBaeTcsi TexHoJornueckuit crek Python nist 06-
pabOTKM M aHalvM3a JaHHBIX, BO3MOXkHOCTH Python kak glue language, crenu-
¢dbuka 6ubmmorekn NumPy u ee posb B axocucteme Python. Opranuzarmus mac-
cuBOB B NumPy: xpaHeHue TaHHBIX, CO3/JaHIUE MAaCCUBOB, IPUHIIUIIBI peaTu3aluu
oreparyii ¢ €IMHBIMA UCXOIHBIMU JTAHHBIMU. Y HUBEpCaIbHbIe (DYHKIIUU U TIPU-
MeHeHue ¢GyHKiui mo ocsiM B NumPy. [IpuHnun pacnpocTpaneHusi 3HaYCHUN
MIpU BBINOJHEHUHU ornepanuii B NumPy: oOuiuii anroputm u npumepsl Mackupo-
BAHUE U NPUXOTIMBOE MHIEKCHpOoBaHHE B NumPy.

B pamkax TembI paccMaTpuBarOTCs BO3MOKHOCTH OnbmoTteku Pandas. Op-
ranuzaius Pandas DataFrame u opranmszanust mnaekcanuu s DataFrame u

Series; mprMeHEHNE YHUBEPCATBHBIX (PYHKINN U paboTa ¢ MyCThIMU 3HAYCHUSIMU
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B Pandas. O0beauHenne naHHbIX U3 HeckoJbknX Pandas DataFrame: oOmias j1o-
ruka u npumepsl. PaccmarpuBaetcs onepanus GroupBy B Pandas DataFrame u
peanu3anus B HeM nmoaxoja «pazoueHue, IpuMeHEeHUE U 00BEAUHEHHE .

Tema 2. Ucnosib30BaHue pa3in4yHbIX popmMaToB GaijioB B 3a1a4ax 00-
PadOTKH JaAHHBIX.

B pamMkax TeMbl paccMaTpUBalOTCs PUHLUIIBI pa0oThI ¢ dainamu, Gaitibt
U orepalnroHHble cuctembl. Crienuprka TeKCTOBBIX M OMHAPHBIX (DalIoB.

B pamkax Tembl paccMaTpUBaeTCs 3ajjaya cepuaIn3alii U Jiecepuann3a-
[IMU JIaHHBIX ¥ WCIIOJIb30BAHUE PA3JIMYHBIX POPMATOB (PailyioB IJisi €€ PEIICHHUS.
Onucanue popmarta ¢aiina JSON u nmpumep onvcaHus JaHHBIX B 3TOM (opmare
U B3auMojielicTBUs ¢ HUM B Python.

B pamkax temsl paccmaTtpuBatorca popmat XML u monens DOM: obmias
XapaKTEPUCTHKA, MpuMep onucanusa AaHHbIXx B XML u DOM, pabota ¢ HUMH C
noMoIiso oudauorexku BeautifulSoup.

B pamkax Tembl paccMaTpuBaeTcs mpoodieMatuka GopMaToB (aisioB IS
XpaHeHus: U o0paboTku Oobiux AaHHBIX. Popmatsl daiiinoB NPY u HDF: 06-
mas XapakTEePUCTHKA, TPUMEP B3aUMOJICUCTBUS C JIaHHBIMU 3TUX (OpPMATOB B
Python.

Tema 3. BzanmopaeiictBue C TA0JMYHBIMYU JAHHBIMU B MPHJI0KEHUAX
00padoOTKH JaHHBIX.

B pamkax Tembl paccmatpuBaetcs popMmat ¢aitnoB CSV, npencraBienue
JAaHHBIX B 9TOM (opMaTte U B3auMojieiicTBue ¢ HUM B Python.

B pamkax Tembl paccMaTpUBAaIOTCS BO3MOKHOCTH MCHOJIb30BaHus EXxcel
JUTsl BHEITHUX TPWIOKEHUN 00paboTku AaHHBIX. B3ammoneiictBue ¢ Excel u3
Python ¢ nomonisio Oubanorexn XLWings: npuHuumnel paboThl U IPUMEPHI UC-

ITOJB30BaHUA.



Tema 4. Busyaauzauusi 1aHHBIX.

B pamMkax TeMbl paccMaTpUBarOTCsI OCHOBBI padOThl ¢ OuOIMoTEeKo mMat-
plotlib: opranu3anus cuctembl KOOpAMHAT, 0)OPMIICHHE OCEH, IBETa U IBETOBBIC
kapTel B Matplotlib, cruau nmuanii u Mmapkepsl. Pyplot 1 00beKTHO-OpHEHTHPOBAH-
HbIli nHTEp(elic matplotlib. Ynpasnenue ¢purypamu u co3nanue MHOKECTBA Ipa-
(GbUKOB Ha OHOM pUCYHKE. PaznuyHbie TUIIBI TPa(QUKOB.

B pamkax Tembl paccmaTpuBaeTcsi BU3yaau3alus JaHHBIX C TOMOIIIbIO O10-
nuoteku Pandas: Habop MeToI0B Uit OCTPOCHUS TPaduKOB, peaTn30BaHHbIH B
cTpykrypax Series u DataFrame.

B pamkax Tembl MpOBOIUTCS BBEACHHE B Pa3BEIOYHBIA aHAIN3 JaHHBIX:
TUIIBI IPU3HAKOB, AHAJIU3 paclpeesieHUI, aHaIu3 Mep IEHTPaIbHON TeHICHIUU
¥ TOMCK BBIOPOCOB, aHAIN3 B3aMMHOTO PACIIPEIETICHHS U MAPHBIX KOPPEISIIU.
[IpoBeneHue pa3BeOYHOr0O aHAJIW3a JAHHBIX C IOMOIIbIO OMOIMoTeKH Seaborn.

Tema 5. PaboTa co cTpokaMu B IPUJI0KEHUAX 00PA0OTKH JAHHBIX.

B pamkax Tembl paccMaTpuBarOTCs BO3MOKHOCTH Python mo ¢opmarupo-
BaHUIO CTPOK: %-(hopmaTupoBanue, metos format, f-crpoku.

B pamkax TemMbl paccMaTpUBaIOTCSt OCHOBBI pa0OTHI C PETYJISIPHBIMU BbIpa-
KEHUsIMU: 0a30BbId CHHTaKcHC, npuMepbl. Moayns re B Python. [Tpumepst uc-
MI0JIb30BaHUS PETYJISPHBIX BBIPAKEHUH.

B pamkax Tembl paccMaTpUBaeTCsl UCIIOIB30BAaHUS XAIIUPOBAHUS TIPU pa-
6ote co crpokamu. CTpoku B OubimoTexke Numpy.

Tema 6. BBenenne B 00padoTKy TeKCTa Ha €CTECTBEHHOM fI3bIKE B 3a-
Aavax o0padOTKH TaHHBIX.

B pamkax TemMbl paccMaTpUBaIOTCS CETMEHTAIUS U TOKEHU3AIMs TeKCTa Ha
€CTECTBEHHOM $3bIKE€, CTEMMMUHT U JieMMaTu3aius, mpuMepsl Ha Python. Hc-
M0JIb30BaHNE MEMOM3AIMK Ha MpuMepe paboTsl co cTpokamu. Paccrosaue Jle-
BEHIIHTEWHA: OIpeneseHne, alropuT™M 3(PQGEeKTUBHOTO MOMCKAa ONTHUMAIbHOTO
peaaKkMOHHOTO MpeAnucanus, mpumep norcka Ha Python. Bekropaoe npeacras-

JIeHHE TEKCTa Ha €CTECTBEHHOM si3bIKe: oOmuii anroput™ noaxonos TF; TF-IDF.
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Tema 7. IlpopuaupoBanue npoueccoB 00pPadOTKH JAHHBIX, OMOJIHO-

teka Numba u BekTopuzamus B Numpy m Numba.

B pamkax TeMbl paccmaTpuBaeTcsi MpOoGUIMPOBAHUE peaTU3alluK AT OPUT-

MOB Ha PythOIl, IMPUHOUIIBI pCIICHUS 3a1a491 OIITUMHU3AIIUHN IIPOU3BOJUTCIIBHOCTHU

anroputMa. bubnmoreka Numba: mpuHUHUIIBEI pabOThI, 6a30BbIE MPUMEPHI HC-

noJib30BaHus. Bexkropuzamusi B numpy: KIJIIOUeBbI€ MapaMeTpbl PYHKIIUH, TIPHU-

MepBI IPUMEHEHH S, UCITOJIh30BaHNE 000OIEHHON CUTHATYPHI (PYHKITHH.

5.2. Y4yeOHO-TeMaTHYECKHI IIJIaH

OIl «Unorcenepus oannvixy, Ol «lIpuxnadnvie uHghopmayuonrvie cucmemol 8
9KOHOMUKE U (PUHAHCAX)»

Ounas dhopma 00yueHus / 04HO-3a049Has hopma 00ydeHuUs

TpynoeMmkocTsh B yacax

DopmMbI
KounrakTHas pa6ora-
HauMeHnoBanue Camo- | Texkyluero
Ne AynuTopHas padora
TeMbl (pa3aesia) CTOs- KOHTPOJISA
n/m Bcero CeMuHapsl,
AUCHUILTHHBI Oomas, TeJlbHAsl | yCIeBae-
i Jlexiun MPAKTUYECKHE
B T.4.. padora MOCTH
3aHATHS
bubnuoreka
1 NumPy u Pandas 28/22 14/4 4/0 10/4 14/18
Hcnonp3oBanne
pasnuuHbIX (hopma- CaMocTo-
2 | ToB (paiinos B 3ama- | 20/22 6/4 2/0 4/4 14/18 | rennHbie
yax 00paboTKu pPaGOTHL.
AQHHBIX. VYyacrtue B
B3aumoneiictBue ¢ peleHnun
TaOIUYHBIMU JaH- 3aJ1a4 Ha
3 | upiMu B ipuiioke- | 20/20 6/2 2/0 4/2 14/18 | mpakTuye-
HUSX 00paboTKU CKHUX 3aHS-
JTAHHBIX. tuax. Co-
OecemoBa-
4 | Bryammsanus 20020 | 6/2 2/0 412 14/18 | A TOAO"
JTAHHBIX MaIlTHAM
3aJIaHUSIM.
Pa6ota co cTpo-
5 | KQMIBTIPHIONKE= | 5000 | 672 2/0 412 14/18
HUSX 00paboTKH
TAHHBIX




Beenenue B 00pa- Camocro-
0OTKY TEKCTa Ha SITEJIbHBIC
6 | ccrectpentom 20120 | 612 2/0 412 14/18 | PadoTeL
SI3BIKE B 3a/1a4ax VuacTue B
00paboOTKH JaHHBIX pelieHnn
3aj1a4 Ha
[TpodunupoBanue MpaKkThye-
poleccoB oopa- CKHUX 3aHs-
OOTKH JJAHHBIX, tusx. Co-
7 | 6ubmmorexa 16/20 | 612 2/0 412 10/18 | Occenona-
Numba u BekTOpU- HMA 110 J0-
3auus B Numpy u MalllHUM
Numba. 3a7aHUSM.
CornacHo
yaeOHOMY
B nenom no nucnu- 144 50/18 16/0 34/18 94/126 | Ay
IUTHHE KOHTPOJIb-
Hasg  pa-
6ota
Uroro B % 35/13 32/- 68/100 65/87

3aounas opma o0yuenus (MHCTUTYT OHIalH-00pa30BaHMs)

OIl «Ilpuknaonvie un@opmayuoHHble CUCHEMbl 8 IKOHOMUKE U PUHAHCAXY

TpyxoeMKkocTh B yacax

DopmbI
KounrakTHas pa6ora-
HaumenoBanue Camo- | Texkyluero

Ne AynuTopHas padora

TeMbl (pa3aesia) CTOs- KOHTPOJISA
n/m Bcero CeMuHapsl,
JTUCIHHUILIHHBI Oo6mas, TeJIbHasl | ycIleBae-
Jlexiun MPAKTUYECKHE
B T.4.. padora MOCTH
3aHATHS
bubnnoteka

1 24 6 2 4 18
NumPy u Pandas Camocro-
Hcnons3oBanue ATEIbHBIC
pa3nn4HbBIX (hopma- paboTHI.

2 | TOB (aiiioB B 3aa- 23 5 1 4 18 VYyactue B
yax o0paboTku perieHnun
JTAHHBIX. 3aJ1a4 Ha

. MpaKTH4ie-
B3aumoneiictBue ¢
CKHUX 3aHSI-
TaOJIMYHBIMU JaH- C
3 | HEIMM B IIPUJIOXKE 23 5 1 4 18 THAX. 00
6 p6 OecemoBa-
HUSX 00paboTKH
0opabo HUS IO JI0-
JTAaHHBIX.
MaIlTHAM
Buzyanuzanus Sa/IAHIAM.

4 Y 18 0 0 0 18

TAHHBIX




Pabora co crpo- Camocro-
KaMH B TIPHIIOJKE- ATCIILHBIC
S 18 0 0 0 18 padoTHL
HUSX 00paboTKH
VYyactue B
JTAHHBIX
peleHnH
Beenenue B 00pa- 3a1a4 Ha
0OTKy TEeKCTa Ha IpaKTHYe-
6 | ecrecTBEHHOM 18 0 0 0 18 CKHX 3aHil-
SA3BIKE B 3a7a4ax tusx. Co-
00pabOTKH JAHHBIX Oecenosa-
HUS 110 J10-
[TpodunupoBanue MaIllHUM
Ipo1ecCcOB 00pa- 3aJJaHUSM.
OOTKHU JaHHBIX,
7 | bubnmoTexa 20 0 0 0 20
Numba u BeKTOpH-
3anus B Numpy u
Numba.
CornacHo
yaeOHOMY
B nenom no qucnu- IJIaHY:
! CIH 1 q44 | 16 4 12 128 y
IUIMHE KOHTPOJIb-
Has  pa-
6oTta
Hroro B % 11 2 12 89
5.3. Coaep:xkanue ceMUHAPOB, MPAKTUYECKUX 3aHATHI
HaumenoBanue | IlepedyeHp BONpoOCOB 1Jisi 00Cy:kaeHMs Ha ceMuHap- | @opmbl nmpoBe-
TeM (pa3/iesioB) | CKHX, IPAKTHYECKUX 3aHATUSAX, peKOMeHAyeMble HC- | JeHUs 3aHATHI
AUCUMILINHBI TOYHHUKH M3 pa3neioB 8,9 (ykasbiBaeTcs pasaes v 1o-
PSAAKOBBII HOMepP HCTOYHHKA)
bubmorexa e Texnonmornmueckuii crek Python mist o6pabotku u | MHTEpakTHBHAS
NumPy u Pandas aHAIN3a JaHHBIX ¢popma, pabora

Bo3mosxknoctu Python kak glue language
Opranuzanusa maccuBoB B NumPy: xpanenue nas-
HBIX, CO3/IaHH€ MAaCCHUBOB

[IpuHIMIBI peann3anuy onepanuil ¢ eJUHBIMU HC-
XOJHBIMU JaHHBIMU. YHHBEpCAIbHbIE (YHKIMH U
npuMeHeHue GyHKIUH 1o ocsiM B NumPy.
Opranuzanus Pandas DataFrame u opranu3arus ux-
nexcauuu mist DataFrame u Series.

[Ipumenenue yHuBepcanbHbIX QYHKIUN U padoTa ¢
MyCThIMU 3HaueHusIMH B Pandas.

OObenvHeHNe MJaHHBIX W3 Heckoiabkux Pandas
DataFrame: o6mast 1oruka u mpuMepsbl.

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

Ha KOMIIBIOTCPEC




Hcnons3zoBanue
pa3auyuHbIX Popma-
TOB (paiiyioB B 3a/a-
gax 00paboTKu
TAaHHBIX

e @opmar daiinos Pickle, mpencraBienne qaHHBIX B
sToM (hopmare u B3auMojielicTerue ¢ HUM B Python.

e ®dopmMmar daitioB JSON, npeacTaBieHre TaHHBIX B
sToM (hopmare u B3auMoericTerue ¢ HUM B Python.

e @opmar XML u monens DOM: o6mias xapakrepu-
CTHKa, IpuMep onucanus JaHHsix B XML u DOM

e Padorta ¢ XML ¢ mnomompo OuOIHOTEKH
BeautifulSoup.

8[1], 8[2], 9[3]. 9[4]

HNHurepakTuBHas
dbopma, pabota
Ha KOMIBIOTEpE

B3aumonaeiictBue ¢
TaOJIMYHBIMUA  aH-
HBIMHA B HpI/IJIO)KC-

e Bzaumoneiicteue ¢ Excel u3 Python ¢ momompio
oubmmorekn XLWings.
e ®dopmMmar daitioB CSV, mpencraBieHHe AAHHBIX B

HNHrepakTuBHAs
dopma, pabota
Ha KOMIBIOTEpE

HUAX 00paboTKH sToM (hopmare U B3auMoericTeue ¢ HuM B Python

JaHHBIX. 8[1], 8[2]

Busyanusanus e [locTpoeHne BH3yanu3amMii ¢ HOMOIIbIO OHOmHO- | IHTepakTHBHAS
JTAHHBIX texu matplotlib dopma, pabora

® HOCTpO@HI/Ie BI/I3yaJ'II/ISaLII/II71 C IIOMOIIBHO 6I/I6J'II/IO—
TeKu pandas

® HOCTpO@HI/Ie BI/I3yaJ'II/ISaLII/II71 C IIOMOIIBHO 6I/I6J'II/IO—
Teku seaborn

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

Ha KOMIIBIOTCPEC

PaGora co crpo-
KaMd B TIPUIIOXKE-
HUSAX  00paboTKH
JTAHHBIX

e OcHOBBI pabOTHI C pEryJIIPHBIMHU BbIpA)KEHUSMU: Oa-
30BbIIl CHHTAKCHUC, IPUMEPBHI.

e Moayns re B Python.

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

WHrepakTuBHAs
dbopma, pabota
Ha KOMIBIOTEpE

Beenenue B o0Opa-
0OTKy TeKcTa Ha

L4 CeFMeHTaL{I/I}I N TOKCHE3alus TCKCTa Ha CCTCCTBCH-
HOM A3BbIKC, CTCMMMUHI' U JIEMMAaTU3alusd, IpUMCpPhI

WHrepakTuBHas
¢dopma, pabota

€CTECTBEHHOM Ha Python. Ha KOMITBIOTEpE
S3BIKC B 3a/1a4daxX | e PaccrosgHue JIeBeHIIHTEWHA: OMpEaereHue, ajro-
00paboTKK  JaH- pUTM 3P PEKTUBHOTO MMOMCKA ONTUMAIBHOIO PelaK-
HBIX. LIMOHHOI'0 Ipeanrcanusl, mpuMep noucka Ha Python.

8[1], 8[2], 9[4], 9[5], 9[6]
[Ipopumposanne | o mpopUIMpPOBaHWE peanu3alud  adropuT™MoB Ha | MHTepakTHBHASA
mporeccoB  obOpa- Python dopma, pabota
OoTKH JAQHHBIX, | e  [PUHIUIIBI PELICHN 3a4a4i ONITUMHU3ALIMY ITPOU3BO- | Ha KOMIIBIOTEpE
6ubnmoreka

Numba u BekTOpH-
samust B Numpy u
Numba

JTUTEIBHOCTH aITOPUTMA
e bubmmoreka Numba: npuHImnsl paboTsl, 0a30BbIE
MIPUMEPHI HCITOJTE30BAHMSI.

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

6. IlepeyeHb y4eOHO-METOANYECKOTO O00ecTIeYeHHs 1151 CAMOCTOSITEJILHOI pa-

00ThI 00yYAOIIUXCH 110 AUCIHUTIIHHE

6.1. Ilepevyenb BONPOCOB, OTBOJAUMBIX HA CAMOCTOAATEIbHOE OCBOCHUE TUCIH-

IUIMHBI, ()OPMBI BHEAYIUTOPHOM CAMOCTOSITEIbHOI padoThl

10




HaumenoBaHue IlepeueHnb BOMPOCOB, 0TBOAUMBIX HA caMoOCTO- | DOpMBI  BHeAYIUTOP-

TeM  (pa3lesioB) | iTeJIbHOE OCBOEHUE HOH caMOCTOsITeIbHOI

AUCHUTLINHBI padoThI

bubnnoreka e Ilpunuun pacmpocrpaHenus 3HaueHuii npu | O030p nMTEpaTtypel U

NumPy u Pandas BBINIOJIHEHHH onepanuii B NumPy: o6umii an- | BeO-uctounukos. Camo-
CTOSATEIBLHOEC  OCBOCHHE

TOPUTM U TIPUMEDBI.
MackupoBanre U MPUXOTIMBOE UHIEKCUPO-
BaHue B NumPy.

Omnepamuss GroupBy B Pandas DataFrame u
peanuzanus B Hel moaxo/ia «pa3duenue, npu-
MEHEHHE U 00bETMHEHHEY.

WHCTPYMEHTOB aHAIIUTH-
yeckod 00pabotku. Pe-
LICHUE 3a/1a4.

Hcnons3oBanue
pa3nuyHbIX Gopma-
TOB (paiiyIoB B 3a/1a-
gax 00paboTKu
JaHHBIX

®opmar ¢aitnoB NPY, npezncraBieHue JaH-
HBIX B 3TOM (opmare U B3aUMOAEHUCTBUE C
HuM B Python.
®opwmar ¢ainoB HDF, npencrasnenue naH-
HBIX B 3TOM (opmare U B3aUMOACHUCTBUE C
HuM B Python.

O030p nuTEeparypbl H
BeO-uctounukoB. Camo-
CTOSITENILHOE  OCBOCHHE
WHCTPYMCHTOB aHAJIUTH-
yeckod 00paboTku. Pe-
IICHHUE 33]1a4.

B3aumonaeiictBue ¢
TaOJIMYHBIMUA  aH-
HBIMHA B HpI/IJIO)KC-

[Iponsunyteie onepaunu ¢ Excel u3 Python ¢
nomornisio ondmmorekn XLWings.

O630p nuTEpaTypsl U
BeO-ncToynnkoB. Camo-
CTOSITEIBHOE ~ OCBOEHHE

HUSX  00paboOTKH UHCTPYMEHTOB aHAJHMTH-
JAHHBIX. geckoir 00paboTku. Pe-
HIEHHUE 3a1a4.
Busyanu3zaius e [locTpoeHHe TpeXMEPHBIX TPaAPUKOB O030p nuTEparyphl H
JTAHHBIX [TpoaBuHyTast paboTa ¢ IBETOBBIMH KapTaMu BeO-ncTouHHKOB. CaMo-
CTOSTENILHOE  OCBOEHME

UHCTPYMEHTOB aHAJIUTH-
yecko 00pabotku. Pe-
HICHHE 33]1a4.

Pabora co ctpo-
KaMU B TIpUIIOXKeE-
HUAX  00paboTKH
JTAaHHBIX

Vcnonb3oBaHus X3IIMPOBAHUS TMPH padboTe
CO CTPOKaMH.
Crpoku B Oubmmoreke numpy.

O630p mduTEpaTypel U
BeO-ucToyHukoB. Camo-
CTOSITEIFHOE ~ OCBOCHHE
UHCTPYMEHTOB aHAJIUTH-
yecko 00pabotku. Pe-
IIICHHUE 3a/1a4.

BBenenue B 00pa-

Hcnons3oBanre MeMon3aliny Ha IPUMEPE pa-

O0630p nuTeparypbl H

0OTKy TeKcTa Ha OOTBI CO CTPOKAMH. BeO-ucTouHnKOB. Camo-
€CTECTBECHHOM ° BCKTOpHOC IpeACTaBJICHUE TEKCTa Ha €cCTe- CTOATCIIBHOC OCBOCHHUC
A3BIKC B 3ala4ax CTBEHHOM SI3bIKE: OOIIUI aJTOpPUTM MOAX0- | AHCTPYMCHTOB aHalUTH-
00paboTku naH- nos TF; TF-IDF. yecko 00pabotku. Pe-
HBIX. IICHUE 3aa4.

[IpodumupoBanue | e Bekropusauus B numpy: KiroueBble mapa- | O630p nuTepaTypel H
IpoLECCOB  00pa- METpBI PYHKIMH, TIPUMEPBI IIPUMEHEHHS BeO-ucTounnkoB. Camo-
00TKH JAaHHBIX, | ¢ lcnonp3oBaHWe O0OOOIIEHHONW CUTHATYpHI | CTOATEILHOE  OCBOCHHE
OnbamoTeka (GyHKIMH B numpy 1 numba. UHCTPYMEHTOB AHAJIHUTHU-

Numba u BexTOpH-
3arust B Numpy u
Numba

yeckoil 00paboTku. Pe-
[ICHHUE 3a7a4.
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6.2. IlepeyeHb BONMPOCOB, 3aJaHUI, TeM JJA NMOATOTOBKH K TeKyIleMYy

KOHTPOJII0

Ilpumepniuie 6onpocvt K KOHMPOALHOU padome

1. Opranmzanusi MaccuBoB B NUMPY: XpaHeHue TaHHBIX, CO3JJaHUE MacCH-
BOB, IPUHIUIIBI PEATU3alUU OTIepaIfil ¢ €AMHBIMU UCXOAHBIMHU TaHHBIMH

2. YHuBepcaibHble PYHKIIUU U TpUMEHEHHEe QyHKINM 1Mo ocsiM B NUMPY

3. Ipunnmn pacnpocTpaHeHHs 3HAYSHU TIPU BBITIOJTHEHUH OTIEpaIiuii B
NumPy: oOuuit anroput™ u NpuMepsbl

4. MackupoBaHue U PUXOTIMBOE UHAeKcUupoBanue B NUmPy

5. BexTopusaiusi B NUMPY: KII0YEBbIC TapaMeTpbl GYHKITUH, TPUMEPHI

MPUMEHEHUS, UCII0JIb30BaHNE 0000IIEHHON CUTHATYPbI (PYHKIIUU

Ilpumepnvie 3a0anun KOHMPOJIbHOU PAOOM bl

1. B maccuBe uncen, Xxpangmuxcs B ¢aiine finance.CSV HallTH CTPOKY (BBbI-
BECTH €€ MHJIEKC M COJeprKalllhecs 3HaueHus), B KOTOPOM OoJiee BCEro
3HAYCHU, NMPEBBIILAIOIIUX CPEIHEe 3HAUCHHUE 10 BceMy MaccuBy. [l
pacuéToB HCMoJIb30BaTh Pandas.

2. B maccuBe uncen, xpansmuxcs B ¢aiiie finance.CSV, moacuuTaTh KOJIHU-
YECTBO CTPOK, B KOTOPBIX Oosiee 600 3HaueHMi1 O0IbIIe CPEHETO 3HAUE-
HUS 110 BceMy MaccuBy. J{is pacuéroB ncnomib3oBath Pandas.

3. B maccuse uncen, xpansmmxcs B ¢aiiie finance.CSV, moacUuTaTh KOJIH-
4eCTBO 3HAYCHMI, HE OTKJIOHSIONIUXCS OT CPEIHEro 3HaYeHHsI OoJiee ueM

Ha 3 CTaHAapTHBIX OTKIOHEHUs. [Ijig pacyeToB Mcmoib30BaTh Pandas.

Kpumepuu 6annonoii oyenku paznuunvix Gopm mekyueco KOHmMpOJs
YCneeaemMocmu — Co0epiHcamcsi 6  COOMBEMCMEYIOWUX — MemoOUYECKUX
pexkomenoayusx Jlenapmamenma auaiu3a OAHHBLIX U MAWUHHO20 O00yYeHUs

CDaKyﬂbmema MH¢OpMCZL}MOHHblx MEXHOI02UL U AHAIU3A OOILUUX OAHHBIX.
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7. ®OH OLEHOYHBIX CPEACTB /I NPOBEJACHUSA MPOMEKYTOYHON aTTeCTAIMU

Oﬁy‘lalOlHI/IXCﬂ o IMCIOMIIJIMHE

HGpC‘IGHB KOMHE?TGHHI/Iﬁ C YKA3aHHCM HHAUKATOPOB HX JOCTHUIKCHHA B

MpoHeccc OCBOCHUA 06pa3OBaTeHLHOﬁ nmporpamMmbl COACPIKUTCA B PA3JACIIC 2.

«Hepequb INIAHUPYEMBIX PE3YyJbTAaTOB OCBOCHUA Oﬁpa30BaTeJIbHOﬁ

nporpamMMbl (mepedyeHb KOMIIETEHUMI]) ¢ YKa3aHHeM HHANKATOPOB MX

JAOCTUKCHUA U IVIAHUPYEMBIX PE3yJabTaTOB oﬁyqunﬂ 0 AMCIOMIIJINHE)).

Tumnosble KOHTPOJIbHBIC 3a1aHUHA WJIM MHbIC MaTepHaJIbl, HCOﬁXOI[I/I-

MBbI€ JJIsI OHEHKN UHIANKATOPOB NOCTH/KCHUN KOMHeTeHHHﬁ, yMeHI/Iﬁ Hu 3HA-

HUH
HaumenoBanue | HaumenoBanue unnu- | Pesynpratel  00yde- | TumoBble KOHTpOJIbHBIE
KOMIIETEHIINH KaToOpOB JOCTIOKEHUS | HUS ( yMEHMS U 3Ha- 3a/laHus
KOMIIETEHIIUH HUS1), COOTHECEHHBIE C

WHIMKAaTOpaMu  J0-

CTH)KEHHS KOMIIETEH-

007051
IKH-6 JlemoHcTpupyeT 3Ha- | 3HaTh: criocoObl Xpa- | CoxpaHuTh HHGMOPMALINIO
CrniocobHOCTB HUE OCHOB PEJIALIMOH- | HEHUSl JIaHHBIX C OT- | Tele(OHHON KHUTH, COMEp-
OpraHHU30BbI- HBIX 0a3 JaHHBIX, HOpP- | HOLIEHUSIMH «OJUH KO | JKalled OTHOLIEHHS «OJHUH

BaThb TIOMCK W
coop wunHbpopma-
UM, € XpaHe-
HUE B CTPYKTY-
PHPOBAaHHOM

BUJIC, TPOCKTH-
poBaTh M peanu-
30BBIBATh peisi-
IMOHHBIE W He-
PETSIIIMOHHBIE

06a3pl U XpaHU-
JIMIIA JaHHBIX

MaJM3alUud  JIaHHBIX,
ACID, CRUD, ORM,
UCIOJIb3YET TpaH3aK-
U,

MHOTMM» U «OJUH K
OTHOMY».

YMeTb: ¢ TTOMOIIBIO
s3pika Python coxpa-
HSTHh 1 YUTATh JaHHBIC
c OTHOIICHUSIMH
«OOIUH KO MHOTHUM» U
«OJIUH K OJHOMY».

K OIHOMY» M «OJHH KO
MHOTrUM» B (popmare XML.

JleMoHCcTpUpyeT 3Ha-
HUE pa3IU4YHBbIX TEX-
HOJIOTUM  XpaHEHUs
JaHHBIX:  PEJSLMOH-
Hble M HEpeNsIHOH-
HbIe 0a3bl JAaHHBIX, J10-
KyMEHTapHble XpaHu-
nuIIa, U3BJIEKAET JaH-
HbI€ U3 Pa3HbIX UCTOY-
HUKOB M B Pa3HbIX
dbopmatax, B TOM
YHCJIE IPOIPAMMHO.

3HaTh:  pa3IM4YHBIE
TEXHOJIOTHH CEpUaIN-
3alluM, XpaHeHUs |
YTEHMSI JAHHBIX.

YMerh: ¢ MOMOIIBIO
s3bika Python coxpa-
HSTh M YATATh JIAHHBIC
B IIONYJIAPHBIX YHHU-
BepCAbHBIX  (hopMa-
Tax.

CepuanuzoBats uH(pOpMa-
U0 Telne(OHHON KHUTH B
dbopmare Pickle m XML.
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IIpoextupyer xpaHu-
JMILA JAHHBIX UCXOIs
U3 UX Ha3HAYCHHUS U
XapakTepa  JaHHBIX,
BBIOMPAET HHCTPYMEH-
TalbHOE U apPXUTEK-
TypHOE peuienue, $u-
3UYECKYI0 M JIoTH4e-
CKYIO CXeMY JaHHBIX U
00OCHOBBIBAa€T  CBOM
BEIOOD.

3HaTh: MOAXOABI K
OpraHu3alu CTPYK-
TypBl JAHHBIX B (op-
matax CSV, XML nu
JSON.

YMerb: ¢ IOMOUIBIO
si3bika Python coxpa-
HSTh U YUTATh JAHHBIE
B ¢opmarax CSV,
XML u JSON.

CoxpanuTb M HPOYNUTATh
uHpopmaruo TernehoHHOM
KHUTH UCTONB3Yysl dopMmar
JSON.

Ilpumepnwvie 60npocevl 014 NOO20MOBKU K 3auenty

. Opranuzanus maccuBoB B NUMPY: XxpaHeHue JaHHBIX, CO31aHUE MACCH-
BOB, IPUHIIUIIBI PEANTM3ALNN ONIEPALUNA C €AUHBIMU UCXOAHBIMUA JAHHBIMU
. YHuBepcanbHble (YHKIMU U IpUMEeHeHHe PyHKIu 1o ocsiM B NUMPy

. IIpuHIUIT pacnpoCTpaHEeHNs 3HAaYEHU I IIPH BBIITOJIHEHUH Ollepalyil B
NumPYy: oOuuit anroput™ u NpuMepsbl

. MackupoBaHue 1 MPUXOTINBOE UHJIEKCcUpoBaHnue B NUmMPy

. Bextopuzanus B NUMPY: KiI0o4eBble TapaMeTpbl GYHKIUH, IPUMEPHI
NPUMEHEHUS, UCII0JIb30BaHUE 000OIEHHON CUTHATYPBI (PYHKIIUU
Numba: npuHIUIBI PabOThI, 6a30BbIC MPUMEPHI HCIIOJIE30BAHMS

. Opraunuszanus Pandas DataFrame u opranuzaius uHaekcanuu aus Data-
Frame u Series

. IIpumeHeHne yHuBepcanbHbIX PyHKUIMN U paboTa C MyCThIMU 3HAYEHU-
smu B Pandas

. O0benuHenye naHHbIX 13 Heckonbkux Pandas DataFrame: oOmas joruka

Y IPUMEPBI

10.Omneparus GroupBy B Pandas DataFrame u peanmzanus B Hell ogxoa

«pa3bueHue, MpUMEHEHUE U 00bETMHEHUE)

11.Cnennduka TeKCTOBBIX B OMHAPHBIX (haiinoB, popmatsl daiiinoB CSV u

Pickle, npencraBnenue qaHHbBIX B 3TUX opMaTax U B3aUMOJICUCTBUE C

HumH B Python
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12.3anaua cepuanuzaiyu 1 aecepuain3aiuu, onrucanue gopmara (aiina
JSON u mpumMep onuvcaHus JaHHBIX B 3TOM (hopMaTe U B3aUMOJICUCTBUS C
HuUM B Python

13.®@opmatr XML u monens DOM: 0611ast xapakTepucTUKa, IPUMEP OIuca-
Hus 1aHHbIX B XML 1 DOM, paboTta ¢ HUMU C TOMOIIIBI0 OUOIUOTEKH
BeautifulSoup

14.®opwmarts! daitnoB NPY u HDF o6mas xapakrepuctuka, mpumep B3anMo-
JEeNUCTBUE C JaHHBIMU 3TUX (opmatoB B Python

15.B3anmozeiictBre u3 Python ¢ 6a3oii manusix Ha mpumepe APl SQL.ite,
0a30BbIC BO3MOYKHOCTH PaOOTHI ¢ TPaH3aAKITUIMU

16.BzanmozpeiictBue ¢ Excel uz Python ¢ momorisio XLWIinNgs: npuHIuns!
pabOThI ¥ MPUMEPHI UCTIOTL30BAHMUS

17.0cHOBBI paObOTHI C PETYISIPHBIMU BbIPAKEHUAMH: 0a30BbI CHHTAKCHC,
IpUMEPBI UCIIOJIBL30BaHKMs MOTyJIs e B Python

18.CerMeHTanus v TOKEHE3aIMs TEKCTa HAa €CTECTBEHHOM S3BIKE, CTEMM-
MUHT ¥ JIEMMaTH3alus, mpuMepsl Ha Python

19.Paccrosinue JleBeHIIHTEHA: onpeAeIeHUE, AIrTOPUTM 3 (PEKTUBHOTO T10-
MCKa ONTUMAJILHOTO PEIAKIIMOHHOTO MIPEAMMCAHMS, TIPUMEpP TTONCKA Ha
Python

20.BexTopHOE TIpeICTaBICHNE TEKCTA HAa €CTECTBEHHOM SI3bIKE: OOIINI aro-

put™ nogxonoB TF; TF-IDF

8. IlepeyeHb OCHOBHOII M [JONOJHUTEIbHONH Y4eOHOW JHUTepaTypshl,

HEe00XO0XUMO¥ 1JI1 0CBOECHHUS JUCIUIIIITHHBI

Ocnoenas numepamypa:.

1. Konpnaes, B. [I. CTpykTypbl U alroput™Mbl 00paOOTKU TaHHBIX : y4eO-

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

(mata oopamienus: 17.01.2023). — TekcT: 3IeKTPOHHBIN.
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Jonoanumenvnas numepamypa:

2. Haraea, 1. A. OCHOBBI aNTOPUTMHU3AINHA W TPOTPAMMHPOBAHMUS:
pakTUKyM : yueOHoe nocodue / . A. Haraesa, 1. A. Ky3nenos. — Mocksa : bep-
muH : Jupext-Memua, 2021. — 169 c¢. — OBC VYHuBepcurerckas Oubnanoreka
ONLINE. — URL: https://biblioclub.ru/index.php?page=book&id=598404 (mara

obpamenus: 17.01.2023). — TekcT : 3IeKTPOHHBI.

9. IlepeueHb pecypcoB HH(OPMANMOHHO-TEJICKOMMYHHKAIIMOHHON CeTH

«/HTEpHET», HEOOXOAMMBIX /IJI51 OCBOEHMS AN CIIUTIIUHbI

1. Dnextponnas Oubmuorexka duHaHcoBoro yHuBepcuteta (Ob)
http://elib.fa.ru/

2. DnexktpoHHO-0nbmoreyHas cuctema BOOK.RU http://www.book.ru

3. DNeKTPOHHO-OMOIMOTEeUHAs cUCTeMa «Y HUBEPCUTETCKask OMOIMOTeKa
OHJIAH» http://biblioclub.ru/

4. D1eKTpOHHO-OMOIMOTEeUHAS cucrtema Znanium

http://www.znanium.com

5. DIeKTpOHHO-OHONHOTeYHast cucTeMa wu3garenscrBa  «FOPAMTY
https://urait.ru/

6. DnexTpoHHO-OMOMMOTEYHAss CHUCTeMa wu3AarenbcTBa [IpocmexT
http://ebs.prospekt.org/books

1. DJIeKTPOHHO-0MOIMOTEUHAS cucremMa  usaareiancTBa  JlaHb
https://e.lanbook.com/

8. [lenoBas onnaitH-6ubmmorexa Alpina Digital http://lib.alpinadigital.ru/

9. DOnextponHas Oubnuoreka WM3marenbckoro aoma «['peOGeHHUKOBY
https://grebennikon.ru/

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

11. Python Data Analysis Library [OnekrpoHHsIii pecypc]: caldT. — Pexxum
nocryma: http://pandas.pydata.org/
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http://www.znanium.com/
https://pypi.python.org/pypi/pylru
http://pandas.pydata.org/

12. Python Documentation [31ekTpoHHBIN pecypc]: caliT. — Pexum no-

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

13. Python Standard Library [DmekTpoHHBIN pecypc]: calT. — Pexum mo-
cryna: https://docs.python.org/2/library/
14. Scikit-learn Machine Learning in Python [3aextponHsiii pecypc]:

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

15. OdpunmaneHbIi caidT mpoaykra https://www.python.org/

16. Karanor kypcoB Uutepuer YuuBepcurera Mupopmannonusix TexHo-
joruit 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/

10. Meroguueckune yKazaHus AJ1s1 00y4AKOIUXCH 10 OCBOCHHUIO AU CIIUTIIMHBI

[Tpu n3ydeHnr TeOpEeTUUECKOTO MaTepraia He0OX0IMMO OIMPATHCS Ha pa-
00UyI0 MPOrpamMmMy IUCIUIUIMHBI, MaTEepHUaNbl JIEKIIUNA U JUTEpPaTypy U3 OCHOB-
HoTrO crircka. Kpome aToro, Heo0X0IuMO aKTUBHO paboTaTh ¢ MHTEpHET-HCTOY-
HUKaMU U MOCOOUSIMU JIPYTUX aBTOPOB, MTOMOTAIOIIUMH YCBOUTH MaTepUal OT-
JIeTLHBIX pa3esioB MPOrpaMMBI.

Heo6xo1MMo0 KOHCIIEKTHPOBATh JICKIIUH, ITOMEYasl CIOKHBIC W HEITOHST-
HbIE MOMEHTHI C TE€M, YTOOBI 3a7aTh BOMPOCHI JICKTOPY B KOHIIE JICKIIMH WUJIU K€
Ha KOHCYJIbTallHH.

[Ipu moAroTOBKE K CEMHUHAPCKUM 3aHSATHSM HEOOXOIWMO HM3yYHUTh BO-
MIPOCHI, BHIHECEHHBIC HA CAMOCTOSTEIIPHOE U3YyUCHHE, TaK KaK CEMUHApPCKHUE 3a-
HSATHUSA MPEATNOAraloT X 00CyXKIeHUEe U JUCKYCCHUIO TI0 TeME; KpOME TOTO, 3a]1a-
HUSL 111 CAaMOCTOSITEIbHON pabOThl HEOOXOUMBI ISl TOTO, YTOOBI YCTIEITHO BBI-

INOJHUTH CaMOCTOATCIIbHBIC 3a/laHNA Ha CCMUHAapax.
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http://python.org/doc/
https://docs.python.org/2/library/
http://scikit-learn.org/
https://www.python.org/
http://www.intuit.ru/
https://docs.python.org/3/tutorial/index.html
http://docs.scipy.org/doc/numpy/user/index.html

I/IHI[HBI/I,ZIyaJILHBIC 3aJaHus OJ1 pa6OTLI Ha KOMIIBIOTCPC, q)aﬁﬂbl C BBIIIOJI-
HCHHBIMHU 3aJaHUAMUA HCO6XOI[I/IMO XpPaHUTL B JIMYHOM CETEBOM ITaIlKe€ B KOMIIb-

IOTEPHOU CeTH BYy3a.

11. Ilepeyenb HHPOPMANMOHHBLIX TEXHOJOIHI, WCHOJb3yeMbIX MpPH
OCYIIeCTBJIEHMH O00Pa30BATEJILHOr0 IMpolecca M0 JMCIUIIMHE, BKJIOYas
nepeyeHb HEOOXOAMMOI0 MPOrPaAMMHOI0 odecrnedyeHus1 1 HHPOPMAMOHHBIX

CIIPAaBOYHBIX CUCTEM

11. 1. KoMIieKT TUIIEH3MOHHOTO MTPOTrPaMMHOTO 00ecrieueHus
1. [TakeT opuUCHBIX TpOrpamm;
2. AnatuBupyc Kaspersky;
11.2. CoBpemennbie mpodeccruoHanbHble 0a3bl JaHHBIX U UH(HOPMAITMOHHBIE
CIIPABOYHBIE CHCTEMBI
1. UudpopmannonHo-npaBoBas cucrema «['apanm;
2. Uadpopmannonno-npasoas cuctema «Koncynbrant [Lnrocy;

3. DaexTponHas sHIMKIONeaus: http://ru.wikipedia.org/wiki/Wiki;

4. Cucrema KoMIUieKCHOTO packpbitus wuHbopmannu «CKPUH» -
http://www.skrin.ru/;
11.3. CepTuduimpoBaHHbie TPOTPAMMHBIC U allapaTHBIE CPEICTBA 3AIIUTHI WH-
dbopmanyu

- HC UCIIOJIb3YIOTCH.

12. Onucanme MaTepuAJbHO-TEXHUYECKOM ©0a3bl, HeOOXOAMMOM JIs

OCYIIECTBJICHUSA 06pa30BaTeJILHOFO nmpouoecca 1mo JMCuMILIMHE.

Jl1s mpoBeieHUs JICKIIUN U MPAKTUYECKUX 3aHATUM HE0O0XO0MMa ayauTo-
pUsi, OCHAILIEHHASA IIPOEKTOPOM U KOMIIBIOTEPAMU C MOCTOSIHHBIM MO JKITFOYEHUEM

K cetu MHTEpHET.
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