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1 ]_le.]'ll/l H 3aJa4Y1 OCBOCHUA NUCHHUITJIMHbI

eanb (€M) OCBOCHMS JUCIIATUIMHBI:

[lenn ocBOeHUS MUCHMIUIMHBL: W3y4eHHE s3blka HporpamMupoBanus Python mis nmanbrelimiero
UCIOJIb30BAaHUS B Pa3pabOTKe HAYUHBIX MPUIOKEHUH, OPUEHTHUPOBAHHBIX Ha 00pabOTKY AAHHBIX, a TaKXKe
npuoOpeTeHne HaBbIKOB paboThl ¢ bubimorekamu Python 06paboTku OONMBIINX JaHHBIX.

3agaun:

1. OcBoeHue 0a30BbIX KOHCTPYKUMH M CHHTaKCHCa s3bIKa HporpamMMmupoBaHus Python;
U3y4CHUE OCHOBHBIX CTPYKTYP JaHHBIX;

2. Co3pmanue MOJHOLIEHHOW paboyeil cpelbl Ha KOMIBIOTEPE Y4YaIlerocs, BKIIOYAOLIeH B cels
Pa3MUYHBIA MHCTPYMEHTApHH, Ccpeday i pa3pabOoTKM M KOJUICKIMIO YCTaHOBJIEHHBIX
MOJyJIei U IPOrpaMM, HEOOXOIUMBIX i yA0OHO! 1 3(h(heKTUBHON PabOTHI;

3. TlpuobOpereHne HaBBIKOB pabOThI ¢ OMOIMoTeKamMu Python 06paboTku GOJIBIINX TaHHBIX

2 MecTo AUCHUILUIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOM MPOrpaMMbl

Jucnuniuza sBisiercs GpakyabTaTUBHON(BIM)

[IpepexkBusutThl nucuuiiubbl: b1./].b.16 Ancopummel u arcopummudeckue sazviku, b1.J[.5.18 A3viku

nPOSPAMMUPOBAHUSL

[TocTpekBU3UTHI AUCUUILIHNHBL: Omcymemayiom

3 TpeGoBanus Kk pe3yjabTaTaMm 00yUeHUs MO TUCHUIINHE

Hpouecc HU3YyUYCHUA JUCHUIIJIMHBI HAIIPABJICH HA q)OpMI/IpOBaHI/Ie CICAYIOHIUX PE3YJIbTAaTOB 06y‘IeHI/I$I

Kon 1 HanMeHOBaHue
bopMupyeMbIX
KOMIIETCHIINI

KO,I[ U HAMMCHOBAHUC UHAUKATOPpA
JOCTHIXCHHA KOMIICTCHIIMH

[Tnanupyemble pe3yabTaTbl 00y4eHHs 110
JUCIUIUINHE, XapaKTePU3YIOLIUe 3TaIlbl
(dhopMHUpOBaHUS KOMIETEHIINH

OIIK-2 Cnocoben
UCIOJIb30BaTh U
alanTHPOBATh
CYIIECTBYIOIIHUE
MaTEMATUYCCKHUE
METO/BI U CUCTEMBI
MIPOTrpaMMUPOBAHUS IS
pa3paboTKu U
peanu3aliy aropuTMOB
peleHHst MPUKIIATHBIX
3agaq

OIIK-2-B-5 Ucnonb3yer
pa3INYHbIC S3BIKU
MporpaMMHUpOBaHUs1, OMOINOTEKH
Y TIAKEThI TPOTPaMM, MPOJTYKTHI
CHCTEMHOTO U TIPUKJIATHOTO
IPOTrpaMMHOT0 0OecieueHUs IS
pa3pabOTKH U pean3aruu
QITOPUTMOB PEIICHUS
MIOCTAaBJICHHBIX 3314

3HaTh:

—  OCHOBHBIE KOHCTPYKIIUH S3bIKa
nporpamMupoBanus Python, Bkiarodas
THUIIBI JAHHBIX, OTIEPATOPHI, YITPABIISIONINE
CTPYKTYPBbI, QYHKIIMM U MOAYIIH;

—  6ubaunorexu Python nns ananuza
JAHHBIX, X Ha3HAYEHHUE U OCHOBHBIE
BO3MOXHOCTH,

YMerb:

- nucarb nporpammsl Ha Python s
peleHus 3a/1a9 aHAJTN3a TaHHBIX, BKITIOYAst:
yTeHue, 00paboTKa U aHaINU3 JaHHbBIX U3
Pa3INYHBIX UCTOYHUKOB,

—  BU3yaJW3aIys JaHHBIX C IIOMOIIBIO
rpaduKoOB U AUArpamwm,

—  IpUMEHEHHE METO/I0B MALIMHHOTO
00y4YeHHs TSI TOCTPOCHUST MOJIENIEH 1
IPOTHO3UPOBAHHUS.

Baajgern:

—  HaBBIKaMU pa3pabOTKH U pean3anun
aJITOPUTMOB pEILICHHs 3a/1a4 aHAIN3a
JIaHHBIX Ha s3bIKe Python ¢
HCIIOJIb30BAHUEM COOTBETCTBYIOIIUX




Kox 1 HanmenoBanme
dhopMHUpyEeMBIX
KOMIIETEHIIUH

Kon n HanmMeHoBaHUe HHIUKATOPA
IOCTHIKEHUS KOMIIETEHIINU

[Tnarupyemblie pe3ynbTaThl O0yYEHUS 110
TMCIUTUIMHE, XapaKTEPU3YIOIINE 3TaIbI
(hopMUpOBaHHSI KOMITETEHITUI

OnoInOoTEK;
HABBIKAMU BBIOOPA TIOIXOSIINX
WHCTPYMEHTOB U OMOJIMOTEK JJISl pEIICHHUS
KOHKPETHBIX 33/1a4 aHaJN3a JaHHbBIX

OIIK-5 Cniocoben
pa3pabaThiBaTh
AITOPUTMBI U
KOMITbIOTEPHbBIC
MIPOTPaMMBI, TPUTOTHBIC
JUTSL TIPAKTHYECKOTO
IPUMEHCHHSI

OIIK-5-B-2 ITpumeHsieT s3bIKu
POrPaMMHUPOBAHUS U TTPUHIIUATIBI
paboThl ¢ 6a3amMu TaHHBIX,
OTIEPAIMOHHBIMU CHCTEMaMH 1
000J104KaMH, COBPEMEHHBIMU
POTPaMMHBIMH CPEIaMHU
pa3paboTKu KOMIBIOTEPHBIX
MPOrpaMM JJIsl PEIICHUS
MPUKIATHBIX 3a7a4, BeAeHUs 0a3
JAHHBIX ¥ UHOOPMAITMOHHBIX
XPaHUIIUIIL

OIIK-5-B-3 Pa3pabarbiBaeT
QITOPUTMBI U KOMIIBIOTEPHBIE
MIPOTPaMMBI, TTPUTOTHBIC TS
MPAKTUYECKOTO MPUMEHEHUs, a
TaK)Ke HACTPAUBaET, aJalITUPYET U
BHEJIPSIET UX B CYIIECTBYIOILIUE
WH(OPMAITMOHHBIEC CHCTEMBI
OIIK-5-B-4 JlemoucTpupyer
HABBIKU TIPOTPAMMHUPOBAHUS,
OTIAJKU ¥ TECTUPOBAHUS
ITOPUTMOB M KOMITBIOTEPHBIX
nporpamMm

3Hath:

—  0COOEHHOCTH pa3paboTKu
MPHUKJIATHBIX TIPOTpaMM Ha si3bike Python;

—  TPUHIUIBI pa3pabOTKH COOCTBEHHBIX
MoayJel 1 OUOINOTEK;

—  CHenuaJu3upOBaHHbBIE OMOIUOTEKH
JUTSI aHAJTN3a JTAHHBIX.

YMersb:

—  pa3pabarhIBaTh NPUKIIAJIHBIC
MPOTPaMMBbI Ha SI3bIKE MPOrPAMMHPOBAHUS
Python

Baaaers:

—  TPaKTUYCCKHMHU HaBBIKAMU
UCTIOJIb30BaHUsI HA0opa OUOIMOTEK S3bIKA
Python muist mpukIiaaHbIX 33724 B 00J1aCTH
aHaIIM3a JTaHHBIX

4 CTpyKTYypa U colepKaHue TUCHHIINHBI

4.1 CTpykTypa IMCIHILIHHBI

OO61mast TpyA0€MKOCTh AUCHHUILINHBI COCTaBIsEeT 3 3aueTHbIe enuHuLlbl (108 akageMuyeckux 4yacos).

TpynoemkocTs,
Bun pabotbt aKaJIeMHYECKHUX YacoB

5 cemecTp BCETO
OO0mas Tpy10éMKOCTh 108 108
KonTakTHas padora: 34,25 34,25
Jlexmum (JI) 18 18
JlaGopatopusbie padotsl (JIP) 16 16
[TpomesxyTouHas arrectanus (3a4eT, SK3aMeH) 0,25 0,25
CamocrosiTesibHas padora: 73,75 73,75
- BBITIOJTHEHUE UHANBUIyaIbHOTO TBOopYecKkoro 3ananus (UT3);
- CaMOIOJIrOTOBKa (IMpopaboTKa 1 MOBTOPEHUE JIEKIIMOHHOTO MaTepHrala u
Marepuasia y4eOHUKOB U Y4€OHBIX MTOCOOUHH);
- MOJITOTOBKA K Ta00OpAaTOPHBIM 3aHATHUSM;
- IOJITOTOBKA K PyOE€KHOMY KOHTPOJIIO U T.II
Buj nToroBoro KoHTpoOIs (3a4eT, IK3aMeH, (¢ epeHIPOBAHHBIN 3a4er
3ayer)




Paznensl nUCIUIIIMHBL, U3y4aeMble B 5 ceMecTpe

KoanuectBo yacos

No ayIMTOpHAs
HaunmenoBanue pasnenoB BHEay/I.
paznena BCETO abora
T 13 | Jip pabota
1 Beenenue B 5361k nmporpammuposanus Python, 35 6 5) 24

MIPOCThIE BCTPOCHHBIE TUIIBI (LEJIbIH,
BEILIECTBEHHBIN, TOTUYECKUI), YIIPABISAIOIINE
KOHCTPYKILUU 53bIKa (YCIOBHBIE OIIEPATOPHI,
IIUKIIBI, QYHKITUN)

2 BcerpoenHnbie cTpyKTYpBl JaHHBIX (CTPOKH, CITUCKH, 36 6 5 25
KOPTEKHU, MHOXECTBA, cioBapu). CTpoku,
KOJUPOBKHU, PETYISPHBIC BbIpakeHHsI. TeKCTOBbIE
Y IBOUYHBIC (haiIbl

3 bubnuoreku s3pika Python 115 Hay4HBIX pacueToB 37 6 6 25
Y BU3YaIHM3aIMU JAHHBIX
HUroro: 108 18 16 74
Bcero: 108 18 16 74

4.2 ConepxxaHue pa3/iesioB IUCHUNIHHBI

Pa3pnen 1. BBenenne B si3bik nporpammupoBanus Python, mpocTsie BcTpoeHHbIe THIIBI (LI€JIbIi,
BellleCTBeHHbIH, JIOTHYeCKHUI1), YIPaBJsIIOIie KOHCTPYKIUH fA3bIKA (YCJI0BHbIE OIePaTOPbI, LHKJIbI,
¢pynkuuu). KiroueBble cioBa, uaeHTUUKATOpbl. Berpoennsle tumbl. Omnepauuu. JuHamuyeckas
tunu3anys. Jlormueckue BBIpOKEHHs, PAaBEHCTBO W HIACHTUYHOCTH OOBEKTOB. Tabmuia NpHOPHUTETOB
BbIUUCIIEHUs ornepaTopoB. CTpykTypa nporpammsl. Llesble n BelecTBEeHHbIE YHCa, JIOTHYECKUE 3HAUYEHUS.
VYcnoBHBIM onepatop U yciioBHOe BbipakeHue. [{ukibl for u while, mpumepsl cTaHAAPTHBIX aITOPUTMOB.
Omnpenenenue U BbI3OB (PyHKIMM, MHCTpyKIUs return. Ilepegaua mapaMeTpoB: MO3UIMOHHBIN crocol u
nepejavya Mo K4y, 3Ha4eHHs 1o ymoidaHuto. Ilepenada mapamerpoB (M3MEHsSEMble U HEU3MEHSEMBIE).
JlokanbHble U rI00abHbIE IEPEMEHHBIE.

Pa3nes 2. BcrpoeHHbIe CTPYKTYPBI JaHHBIX (CTPOKH, CIMCKH, KOPTEKH, MHOKeCTBa, CJIOBapH).
CTpoKH, KOAUMPOBKH, peryisipHble BbIpazkeHHsl. TekcToBble M ABOMYHBbIEe ¢ailiabl. CTpoku (str):
JuTepainbl, 3KpaHUpPOBaHHbIE TociaenoBaTelbHOCTH. Cpe3bl cTpok. Omnepanuu. CTpPOKOBbIE METOJBI.
®opmatupoBanue ctpok. Koprexu (tuple). Crincku (list). Cpe3sl CHUCKOB, H3MEHEHHE JTAHHBIX C MTOMOIIIBIO
cpe3oB. Omnepannn, uHCcTpykius del, meromsr cruckoB. Bctpoennbie ¢ynkiumu. Crnucku u mmkia for.
I'eneparops! cnuckoB. KomupoBaHue crnuckoB, Tpu Buaa komuil. Mcronb3oBaHHe MOCien0BaTENbHOCTEN
(KopTexkel, CIHUCKOB, CTPOK) COBMECTHO ¢ GyHKuMsMHU. Vcnonb3oBaHue 3Be30YKH B  (DYHKIHSX.
Anroputwmsl. JIuHelHbIi nouck. [Touck B ynopsqoueHHOM CMCKe, MOYJb bisect. COpTUpOBKa, METOA Sort.
CopTupoBKku 00OMEHOM, BBIOOPOM, BKIIIOUEHUSMHU. O(PPEKTUBHBIE METOAbl COPTUPOBKHU. JIByMepHbIE
cnucku. MHoxkecTtBa (set). CrnoBapu (dict). Omepamuu u MeTOAbl cloBapeil. ['eHepaTopbl CloBapei.
Hcnonb3oBanue crnoBapeil coBMecTHO ¢ (pyHKuusAMU U **. OyHkiuu (npoposwkenue). MUmsa Gynkumun xak
nepemenHas. Ilpumepsr (QyHKIMS B KadecTBe mapamerpa Jpyroi ¢yHkuuu). lambda-Beipaxkenue
(anonmmHas pyukmus). Uteparoper. Coznanue ¢ynkiuii-reneparopoB (¢ yield). Co3zmanue BbIpaKeHUM-
reHepatopoB. Mcrnonb3oBanue wureparopoB. Cumpoinsl. Koabl cumBonoB. [loHsTHE KOIMPOBKH.
OpnnobaiiToBble KOaUpPOBKU. J[ByxOaiiToBhle konupoBku, Unicode. PerynspHbie BbIpa)keHHs, MOAYJb Te B
Python. Co3znanue, otkpbitue Qaiinos. Knaccudukamms ¢ailioB mo THIy KOMIIOHEHT M IO CIOCOOY
noctrymna. OCHOBHBIE omeparuu npu padore ¢ dainamu. CrocoObl OTKPHITHS (DAilyIoB, pa3Iuyus MEXITY
HuMu. TekctoBble daitnel. JIBonunsie ¢aiinbl. [locaenoBaTenbHbIil U npsMoi qocTyn K daitny. Menemkep
KoHTeKkcTa with / as. ATpulyTtel 00bekTOB (haiinos. Moayins Pickle. PaboTa ¢ daiinoBoii cucremoi.

Pa3nes 3. budanorexkn sisbika Python 11 HayYHBIX pac4yeToB U BU3YAJIU3alliH JAHHBIX. S3bIK
Python nns nHaywHoit npestenpHOCTH. JlncTpmOyTtuB Anaconda, BKItOHarouuii OWOIMOTEKH pabOTHI C
nanabiMu. Cpena Jupyter Notebook. ITaker st BeimonHeHHs HaydHbIX pacueToB NumPy. bBuGmmotexa
BBITIOJIHEHUS] CUMBOJIBHBIX BhlUMCIeHUH SymPy. bubnuoreka mis o0paboTku u aHanu3a naHHbBIX Pandas.
bubnuoTeka Bu3yanuzanuu qaHasix Matplotlib.



4.3 JlabopaTtopHbie padoThI

Ne JIP Ne HanmenoBanue 1a00paTopHBIX paboT Kor-so

pazzuena 4acoB
1 1 OcHoBbl Python 2
2 1 Pab6orta co crpokamu B Python 2
3 2 Crucku ¥ Koprexu B Python 2
4 2 MHoxecTBa U ciaoBapu B Python 2
5 3 NumPy: ocHOBBI pabOTHI C MAaCCUBaMH 2
6 3 Pandas: 06paboTka u aHaIM3 JaHHBIX 2
7 3 Matplotlib: Bu3yanu3aius JTaHHBIX 2
8 3 SymPy: cHMBOJIbHBIE BEIYUCIICHUS 2
Htoro: 16

5 YyeOHO-MeTOAMYECKOE 00ecIeYeHHe TUCIUIIINHBI
5.1 OcHoBHas IuTepaTypa

1. Cysu, P.A. fA3bik nporpammupoBanusi Python [Tekcr]: yueOnoe mocodue / P. A. Cy3u. - M.:
NHTYUT. PY: BUHOM. Jlabopatopus 3Hanuii, 2006. - 326 c.: un. - (OcHOBbl HH(OPMALIMOHHBIX
TexHoyorui). - bubmumorp.: c. 325-326. - ISBN 5-9556-0058-2. - ISBN 5-94774-442-2.

2. bononypuna, 1. [I.  OcHOBBI CUCTEM MCKYCCTBEHHOT'O MHTEJIEKTa [ DJIEKTPOHHBIN pecypc]:
yuyeOHoe mocobue ansi oOydaromuxcsi Mo 00pa3oBaTelbHBIM MporpaMmaM BBICIIEr0 00pa3oBaHHS IO
HanpaBieHussMm  moxarotoBku  01.03.02  IlpukmagHas wmarematnka W uHpopmaruka, 02.03.02
OynngamentanbHas uHbopMaTuka u uHPopMmanmonneie TexHomoruu u 09.03.02 HudopmannoHHbIC
cuctembl u Texnosioruu / WU. I1. bononypuna, JI. C. I'pumuna, A. FO. XKurano; M-Bo Hayku W BBICII.
obpazoBanust Poc. denepaunu, Penep. roc. OrpkeT. o0pa3oBaT. y4pexkJE€HHE BBICII. 00pa30BaHMS
"OpenOypr. roc. yH-1". - DiekTpoH. aaH. - Openoypr: OI'Y, 2022. - 1 snektpon. ont. auck (CD-ROM). -
3aru. ¢ aTuKeTKy nucka. - ISBN 978-5-7410-2781-3. - Ne roc. peructpauuun 0322204289.

5.2 lonoinuTenbHAas JIMTEpPaTypa

1. Jlxapparano, [I. DkcnepTHble CUCTEMBI: MPUHLMIIEI pa3paboTKu U nporpammuposanue / 1.
Jlxapparano, I'. Paiinu.: nep. ¢ aurin.-M.: OO0 «1.1.Bunbsime», 2007.-1152 c.

2. Makkunnu, Y. Python u aHanu3 nanubix [DnekTpoHHbId pecypc] / Makkunau VY. — Litres,
2022. Pexxum noctyma: https://clck.ru/3 Abmte

3. Pyukun, B. H. YHuBepcanbHbIN HCKYCCTBEHHBIH MHTEIUIEKT U 3KcIepTHhIe cucteMsl / B. H.
Pyuxun, B. A. @ynun . - CII6. : BXB-IletepOypr, 2009. - 238 c.

5.3 llepuoanyeckue U31aHUA

1. BecTHUK KOMITBIOTEPHBIX U HH()OPMALIMOHHBIX TEXHOJIOTUH: XypHail. - M.: 3. "Cnektp"
2. ndopmalmoHHbIe TEXHOJIOTHH: KypHal. - M.: 3a. "HoBsle TexHom0TMK".
3. ABTOMAaTH3aIs B MPOMBIIUIEHHOCTH: XypHAIL - M. :1U31. nom "UndoaBromaTuzamus"

5.4 uTepHeT-pecypchl

https://docs.python.org/3/index.html - mokymeHnTanus s3b1ka mporpammupoBanus «Pythony

https://numpy.org/doc/ - moxymenrarust Oubmmoreku «NUMPY» uist s3bIKa MPOTPAaMMHPOBAHUS
«Python»

https://matplotlib.org/stable/index.ntml - noxymenrtarnust Oubmmoreku «Matplotliby ans  s3bika
nporpammupoBanus «Pythony



https://docs.python.org/3/index.html
https://numpy.org/doc/
https://matplotlib.org/stable/index.html

https://scikit-learn.org/stable/index.html - moxymentarmst O6mbmmorexkn «Scikit-Learny s s3bika
nporpammupoBanus «Pythony

https://www.datacamp.com/courses/intro-to-python-for-data-science - Kypc “Introduction to Python
for Data Science” s uzyuenust Python

5.5 IlporpammHoe o0OecnedeHue, npodeccuoHajbHble 0a3bl JAHHBIX M HH(OPMANMOHHbIE
CIPaBOYHbIE CUCTEMBI

1. Onepanmonnas cucrema PEJ[ OC

2. ITaket oducHbix npuioxenuii LibreOffice

3. IIporpammHas cuctema Juist OpraHu3aluu Buaeo-koHdepeHi-cBa3un Webinar.ru

4. http://edu.garant.ru/garant/study/ - Uurepuer-sepcust T APAHT-O6pa3oBanue, Cucrema TAPAHT
JUIS CTYJIEHTOB, aCIUPAHTOB U MpernoiaBaresiei

5. ABTOMaTH3MpOBaHHAs MHTEpaKTUBHas cucrema cereBoro tectupoBanus - AUCCT (3aperucrpu-
poBana B POCIIATEHT, CBuaerenbCcTBO O TOCYJApCTBEHHON perucTpaiuu nporpammel mis 9OBM
Ne2011610456, npaBoobnanarens — OpeHOYPrckuid TOCYTapCTBEHHBIN YHHBEPCUTET), PEXKHUM JTOCTyIA -
http://aist.osu.ru

6. https://www.python.org/downloads/ - ycranoBmumk s3bika nporpammupoBanus Python. becruat-
Hasi BepCHUs.

7. https://www.anaconda.com/download - auctpuOyTuB «Anaconda» si3blka HPOTrPaMMHPOBAHHS
«Pythony.

8. https://colab.research.google.com/ - 6ecrutathast obnaunas miargopma Google Colab, koTopas
MO3BOJISIET MOJIL30BATENSIM MMHUCATh U BBINMONHATH Ko Ha Python B cpene Jupyter Notebook

6 MaTepI/laﬂbHO'TeXHI/I‘leCKOC odecneyeHue AUCHHUIIIMHBI

VY4eOHble ayAUuTOpUU IS IPOBENCHUS 3aHATUN JIEKIIMOHHOTO THIIA, JJIs IPOBEICHUS TPYIOBBIX U
WHJIMBUIYAIBHBIX KOHCYJIBTAIMM, TEKYIIEr0 KOHTPOJIS U MPOMEKYTOUHON aTTECTAIUU.

Jns mpoBeieHUS 3aHATUN CEMUHAPCKOTO THUIIA HMCIOJIb3YETCS] KOMIIBIOTEPHBIM KIIACC, OCHAIICHHBIN
KOMIIBIOTEpaMH ¢ MUHUMAJIbHBIMU XapaKTEPUCTUKAMU: ONlepaTUBHAs naMmsATh: He MeHee 2 Gb; mporeccop He
MeHee 4eM Ha 2 sjapa u yactotoi He meHee 1,6 Ghz; o0béM mamsTu BuaeokapThl He MeHee 512 Mb;
xKecTkui muck He MeHee yeM Ha 200Gb; nanuumne Usb — pazbeMa Ha JIMIIEBON CTOPOHE CHUCTEMHOTO OJ0Ka
(BBepxy); nuaronans KK Monutopa He menee 17.

AyauTOpuN OCHAIIEHBI KOMIUIEKTAMHU YYEHUYECKON MeOeH, TEXHUIECKUMHU CPEJICTBAMHU 00yUYeHUs,
CIy>KalllUMU JJIs1 IPeICTaBIeHUs yueOHo nHpopMauu O0JIbIION ayAUTOPHH.

[Tomerienue st caMOCTOATENBHON PabOThl 00YYarOMIMXCSI OCHAIIEHBI KOMITBIOTEPHOU TEXHUKOH,
noakioueHHo K cetu "MHTepHeT", W obOecrmeueHHEM JOCTyNa B JJIEKTPOHHYIO HWH(GOPMAIMOHHO-
oOpazoBarenbHyto cpeny OI'Y.


https://scikit-learn.org/stable/index.html
https://www.datacamp.com/courses/intro-to-python-for-data-science
http://edu.garant.ru/garant/study/
http://aist.osu.ru/
https://www.python.org/downloads/
https://www.anaconda.com/download
https://colab.research.google.com/

