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1. EJIb OCBOEHUMA JTUCIIUITJIMHbI

Hucuunnuna «Python st Ou3Hec-aHaNMUTUKW» BXOOUT B Mporpammy OakanaBpuara
«AHaTUTHKA JAaHHBIX B SKOHOMHKE W Om3Hece» mo HampasieHuto 38.03.01 «DxoHOMHKa» U
u3ydaercss B 5 cemectpe 3 kypca. HucuuminHy peanusyer MHCTUTYT MUPOBOM 3KOHOMHUKH M
Oouszneca. JlucummiamHa cocrouT W3 7 pa3genoB M 11 TeM W HampaBieHa Ha H3Yy4YCHHE
WCIIOJIb30BaHUs sI3bIKa MporpamMMupoBanusi Python B koHTekcTe pabOThl ¢ JaHHBIMU M aHAIIK3a
uHbOpMaNnH A7 IPUHITUS Ou3HEc-periennit. Python - MOIIHBIA MHCTPYMEHT B 00J1aCTH aHAIM3a
JaHHBIX U MMEeT MIMPOKYIO MOMYJSPHOCTh Ojaroaapsi cBoed MpOCTOTe, TMOKOCTH U OOraTtcTBY
OoubaMoTek uisi pabOThI C JAHHBIMHU.

Llenpto OCBOEGHHS NUCHUIUIMHBI SIBIsieTCS OBiajgeHue ocHoBamu Python: PaspaGotka
0a30BBIX HABBIKOB MpOrpaMMUpoBaHus Ha Python, moHMMaHue CMHTaKCUCA U CTPYKTYp JaHHBIX,
HeoOXoauMBIX JUIsi paboThl ¢ AaHHbIMU. [Ipumenenue Python B ananmuze nanubix: M3yuenue
cnenupuyeckux oubmmorek Python, Takux xak Pandas, NumPy, Matplotlib u ap., mis o6paboTku
Y BU3yalIM3allK JAHHBIX, a TAK)KE OCBOCHHE METOJOB aHAIM3a JIAaHHBIX. ABTOMAaTH3alMs 3a/1a4
OousHec-ananm3a: Hay4untbes co3maBaTh CKpUNTH M mporpammbsl Ha Python mist aBTOMaTH3ammu
PYTHHBIX 3aJady B 001acTH OHW3HEC-aHaIW3a, 4YTO MOMOXET TOBBICUTh 3(P(HEKTUBHOCTH
paboTel. Pa3zpaboTka HaBBIKOB IIOCTPOCHHS MOJEICH MAaMMHHOTO oO0ydeHusi: OCHOBBI
MalIMHHOTO O0yueHuss Ha Python mo3BomAT cTyAaeHTaM NPUMEHATH AITOPUTMbI MAIIUHHOTO
00y4YeHHS U CO3[aBaTh MIPOTHOCTUYECKHE MOJIENIM Ha OCHOBE JTAaHHBIX.

2. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUS JUCHUIIVIMHBI

OcBoenne mucruiuinHbl «Python aiis Ou3Hec-aHATIMTUKA» HANPaBIeHO HAa (DOPMHUPOBAHKE Y
oOyJaromuxcst CaeayonuX KOMIETEHINH (4acTH KOMIETSHIINH):

Tabnuya 2.1. Ilepeuenv komnemenyuil, opmupyemvix y 00V4arOWUXcs Npu O0CE0eHUU
OUCYUNTUHDBL (Pe3YTbmambl 0C80EHUS OUCYUNTIUHDL)

Indp Kommeremuus HNuankaTtopsi ):lOCTPI)KueHl/Iﬂ KOMIIeTEeHIHH
(B pamMKax JaHHOW JHCIUILIIHEI)
Crioco0OeH McKaTh HyKHEIE
HUCTOYHHUKH MHPOPMAIIUH U
JTaHHEIE, BOCIIPHHUMATB,
aHATM3UPOBATh, 3aIoMUHATh U | YK-12.1 OcymiecTBisieT HOMCK HY KHBIX HCTOUHHKOB HHPOPMAIIUU
nepeaaBath HHHOPMAITHIO C Y JIaHHBIX, BOCTIPUHUMAET, aHAJIN3UPYET, 3aTIOMUHAET U MepeiaeT
HCIIOJIb30BaHUEM I (PPOBBIX HH(POPMALIUIO C UCIIOJIH30BAHUEM IIU(PPOBBIX CPEICTB, @ TAKKE C
CPEJICTB, a TAK)KE C TIOMOIIBIO  |TOMOIIBIO AITOPUTMOB TPHU pabOTe C TMOTYUYEHHBIMU U3 PA3TUYHBIX
aJTOPUTMOB NP padboTe C HMCTOYHUKOB JAHHBIMHU C 1ENbI0 3PGEKTUBHOTO HCIIOTb30BAHHMS
VK-12 MIOJIYYCHHBIMH U3 PA3UYHBIX  |TIOJYYSHHON HHQOPMAIIY JJIsl pEIICHUS 3a/1a4;
WCTOYHUKOB NaHHBIMH C 11enbio | YK-12.2 TIpoBoauT OLleHKY HH(POPMALINH, ¢ TOCTOBEPHOCTH,
3¢ (EKTHBHOTO HCIIONB30BAHUS | CTPOMT JIOTHICCKUE YMO3AKIIFOUCHUS HA OCHOBAHHH TTIOCTYIAFOIINX
MTOJYYCHHOW MH(POPMALIUY [UTsT  |MH(POPMALIMU U JAHHBIX;
peuieHus 3a1ay; VK-12.3 Mcnone3yer KauecTBEHHbIC HHPOPMAIIMOHHBIE PECYPCHI,
MPOBOUTH OLICHKY HH(pOpMAIHH, |coOIr0Ias TpeOoBaHMs O€30MaCHOCTH, STHYECKUX U MPABOBBIX
€€ JI0OCTOBEPHOCTh, CTPOUTD HOPM, U(PPOBYIO THTHEHTY.;
JIOTHYECKUE YMO3aKITIOUEHUS HA
OCHOBAaHHU MOCTYMAIOIINX
nH(GOPMAIIMY U TAHHBIX
[1K-4.1 BeIsBNISACT, (DOPMHUPYET U COTIIACyeT TPEOOBAHUA K
CriocobeH aHaIM3upOBaTh pe3ynbTaTaM aHATUTHIECKUX PaboT ¢ MPUMEHEHUEM TeXHOJIOTHIA
OOJIBIIINE JAHHBIC C OOJIBIIINX JaHHBIX;
MK-4 ncrnoib3oBanueM coppeMenHoi |[1K-4.2 mmaHupyeT u opraHu3yeT aHaTUTHIECKHE PabOTHI C
METOOJIOTHYECKOM U HCIOJIb30BAHUEM TEXHOJOTHUH OOBIINX JaHHBIX;
TEXHOJIOTHYECKON [1K-4.3 noaroraBiauBaeT JaHHBIC AJIs1 TPOBEACHUS aHATTUTUUECKUX
HHPPACTPYKTYPHI padoT MO UCCIICTOBAHMIO OOJBIINX JTaHHbBIX;
[1K-4.4 npoBOANUT aHAIUTUYECKHE HCCIIEIOBAHUS C MPUMEHEHHUEM
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I/IH}II/IKaTOPLI JOCTHIKCHHSI KOMIIETCHIINHN

I N
bp (B pamMKax JaHHOW JUCIHILIHHBI)

Komnerennus

TEXHOJIOTHI OOJIBIIHX JaHHBIX B COOTBCTCTBHHU C TpeGOBaHI/IHMI/I
3aKa34uKa,

3. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OII BO

Hucuummuaa «Python anst Ou3Hec-aHATUTUKN) OTHOCUTCS K 00s3aTeNbHON dacTh Oyoka |
«IucrumummHbl (MOTyIH )» 00pa30BaTeIbHON IPOrPaMMBbI BBICIIIETO 00pa30BaHUSI.

B pamkax o0Opa3zoBaTesbHOM MporpamMmbl BBICIIETO O0pa30BaHUS OOyYAIOIIMECS TaKxKe
OCBaWBAIOT JApPyTrU€ JUCIHUIUIMHBI W/WIW  TPAKTHKH, CIOCOOCTBYIONIME  JIOCTHIKCHHUIO
3aIyIaHUPOBAHHBIX PE3YJIbTATOB OCBOCHUS AUCUUILINHBI «Python as 6u3Hec-aHATUTHKIY.

Tabnuya 3.1. Ilepeuenv komnonenmos OII BO, cnocobcmeyrowux o0ocmudiceHuro
3ANIAHUPOBARHbLX pe3)1bmamoe OC60€HUA Oucuunﬂqul
IIpenmecrByrommue IMocnenyromue
g Haumenosanue uncEninnnm}IMol;l JIK nncunnnn?{{l/ﬁloz[ JIK
p KOMIIETeHIIUH * i, % i,
NPaKTHKH NMPAKTHKH
Crioco0eH HCKaTh HYKHbIE [pexaumiomMHas MpakTUKa;
WCTOYHUKH HHPOPMALIMH 1 Hngpopmayuonnas
JTaHHEIE, BOCIIPHHUMATB, bezonacuocms **;
AHAITM3HPOBATh, 3aIIOMHHATh Ananumuka coyuanbHbix
U TIepenaBaTh HHPOPMALUIO Mmeoua 0a pexiamuvl u PR**,
C UCIOJIb30BAHUEM Influence-mapremune**;
IU(POBEIX CPENCTB, A TAKKE Texnonozuu npezenmayuu u
C TMIOMOIIBIO AITOPUTMOB Maremarnyeckas JIOTHKA U TEOPHSL | nepe208opos™™;
npu paboTe ¢ Moy4eHHBIMU AJITOPUTMOB; OcHosbl npoepamMmuposanus
U3 PA3ITMYHBIX HCTOYHUKOB Ju3aiiH-MBIIIICHAE; Ha C++**;
VK-12 JIAHHBIMH C LEJIBIO udposas rpaMOTHOCTS; OcHosbl npoepamMmuposanus
3 PEeKTUBHOTO HckyccTBEeHHBIN HHTEIUIEKT U Ha Java**;
HCTIONB30BaHUs MTOJTy4YeHHO TeHEePAaTUBHBIC MO Ocnosbr Web-ananumuxu**,
UHGOPMALUH JUTS peLICHHS besonacHocTh B ndpoBoii cpene; | OcHosvl yugposozo
3a7a4; ouzauna **;
HPOBOJIUTH OLICHKY Cmopumennune 8 yughposoti
uHpOpMaIuH, ee cpede*™,
JIOCTOBEPHOCTb, CTPOUTH Modenu uckyccmeennozo
JIOTHYECKHUe UHmMennexma 6 apcenane
YMO3aKJIIOYEeHUS Ha MeHeocepa™*;
OCHOBaHHH ITOCTYTIAFOIINX Onexmponnas kommepyusn™*,
uH(pOpMAaIUK U TAHHBIX
[peaaumniiomMHas MpakTHKa,;
IIpaxmuueckoe npumenenue
OanHbIX 8 MapKkemuHee*™,
Ananumuueckas noodepicka
Crnioco0eH aHaIn3upoBaTh
NPUHAMUS. UHBECTUYUOHHBIX
GouibIINe TAHHBIE C e
e peuteHuti **,
UCIIOJIb30BaHHEM Busnec-naanuposanue™*,
N VYnpasnenue UT npoexramy;
[1K-4 COBPEMEHHOM Bl-unCTpYMEHTHI;
. DKOCUCTEMBI JTaHHBIX B
METOJI0JIOTUYECKOH 1
. ousHece;
TEXHOJIOTUYECKOMN .
S — HcKyCcCTBEHHBIH HHTEIUIEKT B
PACTPYKTYP ¢uHaHCAX;
MeTo1pI MAaIIMHHOTO
00y4eHus;

* - 3aITOJIHSAETCS B COOTBETCTBUH ¢ MaTpuiiei kommereHui u CYIT OIT BO

** - 3JICKTUBHBIC TUCIUIUINHBI /TIPAKTHKH




4. OFBEM JJVCHUILJIMHBI U BUbI YYEBHOH PABOTHI

OO01mmas TpyA0eMKOCTh TUCHUTUTHHBI «Python 1715 OM3HEC-aHATUTUKIY COCTABISET «3) 3a4eTHBIC €IUHUIIBI.
Tabauya 4.1. Buowvl yuebHoli pabomvl no nepuooam 0C80eHUs 00pA308aAMENbHOU NPOSPAMMbL BbICULIE20 00PA308AHU Ol OYHOU Dopmbl
00yuenus.

Buja yue6Hoii padoThI BCEI'O, ak.u. CEMeCST pCBD)
Konumaxmmnas paboma, ax.u. 51 51
Jlexuuu (JIK) 17 17
JlaGopartopusie pabotsl (JIP) 34 34
IMpaktuueckue/cemunapckue 3ansatus (C3) 0 0
Camocmosmenvras paboma 0by4arowuxcs, ax.u. 30 30
Koumponw (sx3amen/3auem c oyenkou), ax.u. 27 27
OO01Iasi TPYT0EMKOCTh THCIHILTAHBI aK.v. 108 108
3a4.el. 3 3




5. COAEP) KAHUE JUCIUAIIJIMHbI

Tabnuya 5. 1. Coodepoicarue oucyuniunsl (MoOyis) no udam y4eOHou pabomol

Bun
Homep HaumenoBanmue pasgeia .
HanmenoBanue TeMbl Conep:kaHue TeMbl y4eOHoi
pasiena AUCHHUTLIUHBI %
padoThI
OCHOBBI apXUTEKTYPHI XpaHEHUS B 00pabOTKH
JTAaHHBIX. Bumer 00paboTKN TaHHBIX. OCHOBBI apXUTEKTYPHI XpaHEHUS 1 00pabOTKH JaHHBIX. Busl
11 WNucrpymeHTs! paboTsl ¢ naHHbIMU. CocTosiHIe | 00paboTKH maHHbIX. VIHCTpyMeHTHI paboThl ¢ taHHBIMU. CocTosTHIE JIK. TP
' JaHHBIX. OOJIauHbIe U pacipe/cICHHbIC naHHBIX. OOMauHbIe U pacipeaeneHHble BerancieHus. Kynstypa ’
BeruncieHna. Kynerypa coopa u ncrouHukn cOopa 1 HCTOYHUKH JaHHBIX
WHcTpyMeHTHI 6ombIInx
Pasnen 1 JAHHBIX
JIAHHBIX.
Ocobennoctu Python. Apudmernueckue
Ocob6ennoctu Python. Apudmerndeckue onepaiuu. [lepemeHnsie u
onepauuu. [lepeMeHHbIe 1 IMEHOBaHHE
UMEHOBaHME IlepeMeHHBIX. ONepaTopsl CpaBHEHHUS, YCIOBHS U
1.2  |mepemenHbIX. OnepaTopbl CpaBHEHHS, YCIOBUS JIK, JIP
YCIIOBHBIE KOHCTpYKLUH. JIorudyeckue onepaTtopsl ¥ JJOTHYECKUE
U YCJIOBHBIE KOHCTpYKIMU. Jlormueckue
3HaYCHUE.
OIIepaTophl U JIOTHUECKUE 3HAUCHHUE.
IIpocteie Tuns! nanHbX. Croucku. Koprexu.
BBenenue B TUIIBI JAaHHBIX B . IIpocteie Tumnel nanubix. Crucku. Kopresxxu. MuoxkecTBa. [ukibt
MmuoskectBa. Lukner while u for. Tlonsatue . N
Paznen 2 | Python. @ynkinm. Kinaccs! u 2.1 . while u for. [Tonstie pynkumii. [Tapamerpsr pynkimu. Odnactu JIK, JIP
dyrkuuit. [Tapamerpsr GpyHkim. O6macTi
UX IIPIMEHEHHE. BUANMOCTH.
BUJINMOCTH.
. [MpurTUme! padboThl OMOIHOTEK. MaTpHIEl 1
Paznen 3 | bubnmoTrexu numpy u scipy 3.1 BeKTopa [puHIIIE paboThl OMOIHOTEK. MaTpPHUIIBI B BEKTOpA. JIK, JIP
OcHosHble onepanuy B pandas. @yHknun u OcHoBHbIe oniepanun B pandas. DyHKINH U TPYIIITUPOBKH.
Paznmen 4 | OcHoBHI pandas. 4.1 pal p YHKI panl P YHKI TpYHIHp JIK, JIP
rpynnupoBKU. CBoJIHBIE TaOIHUIIBL. CBojtHbIC TAOJIUIIBL.
5.1 OcHOBHbBIE HHCTPYMEHTBI BU3YJIU3ALUH OcCHOBHbBIE HHCTPYMEHTBI BU3YAJIU3aLUU JIK, JIP
Buzyanuzaiust 60IbIIOr0 MacCcHBa JaHHBIX.
Paznen 5 |Buzyanusanus 1aHHBIX. . Busyanmzaius 00bIIoro MaccuBa JaHHBIX. [IpHHITUTIEL
5.2 |IIpuHumms! Buzyanu3amun B Matplotlib u . JIK, JIP
Br3yanmzanun B Matplotlib u Seaborn.
Seaborn.
. OCHOBHBIE TIOHATHSI B ONTHCATEIHHON .
OCHOBBI OnIHICaTENHHOM OCHOBHBIE TIOHATHA B OITUCATEIBHON cTaTucTHKe. CIIocoOb!
6.1 craructuke. CriocoObl MomyYeHHs N JIK, JIP
Paznen 6 |craTrcTuky npu padorte ¢ . MTOJTyYSHHS OTMCATEIFHON CTaTHCTHKH.
GOJBIIMMH AAHHIMIL ONHCATEIFHON CTaTHCTHKU.
) 6.2 | OO6paboTKa IaHHBIX O0paboTKa JaHHBIX JIK, JIP
IentpansHas mpeaensHas Teopema.
LentpansHas npenensHas Teopema. Hopmanusanus JaHHBIX.
LlenTpansHas npenenbHas Hopmanuzauus nanaeix. Marpuna o
. 7.1 . Martpuna koppemsinuid. Pactipenenenne CTbroieHTa B O0IBIINX JIK, JIP
Paznen 7 |Teopema u craTUCTUYECKUI koppensuii. Pactipenenenue CTprofieHTa B AHHBIX
ananm3 B Python. OOJBIINX TAHHBIX. '
7.2 O06paboTKa JaHHBIX. O6paboTKa TaHHBIX. JIK, JIP




* - 3anonHseTcs Toapko mo OUHOW dopme odyuenus: JIK — nexyuu, JIP — nabopamopnsie pabomul, C3 — npakmuueckue/ceMunapcKue 3aHamus.



6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI

Tabnuya 6.1. MamepuaneHo-mexnuueckoe obecneuerue OUCYUNIUHbL

Tun aynuropuu

OcHamenue ayiuropuu

CrnenuajJu3supoBaHHOe
yueOHOe/1abopaTopHOe
odopynoBanmue, [10 u
MaTepHaIbI 1JIs1 0CBOECHHSA
AUCHUTLITUHBI
(mpu HeOOXOAUMOCTH)

Aynutopus s IPOBEICHUS 3aHATHI
JIEKIIMOHHOT'O THIIa, OCHAIIICHHAS

[Tepeuenb
CIIELUATTU3UPOBAHHOTO
MPOrPaMMHOTO
o0ecreycHus,
YCTaHOBJICHHOT'O Ha

JleximonHast KOMIUICKTOM CIEIUATM3UPOBAHHON MEOCIH; | KOMITBIOTEPHI JJIS OCBOCHUS
JIOCKOH (3KpaHOM) U TEXHHYECCKUMU IUCHHIUIMHEBL: Windows,
CpeACTBaMHU MYJIbTUMEINA TPE3CHTAIIUH. Microsoft Office, Anaconda
Navigator, Dbeaver,
PosgreSql, Superset,
noctyn B IHTepHET
Ilepeuyenn
. CHEIHAIN3UPOBAHHOTO
KommbroTepHslii K1ace it IpoBeIeHUs
. MIPOrPaMMHOTO
3aHSTHHA, TPYMITOBBIX U WHIUBHIYJTbHBIX
. obOecrieueHus,
KOHCYJIbTAINi, TEKYIIET0 KOHTPOJIS U
. . YCTaHOBJICHHOTO Ha
KoMmmbroTepHBIil | MPOMEKYTOYHON aTTECTAIUN, OCHAIIICHHAS
KOMIIBIOTEPHI JJI1 OCBOCHUS
KJ1acc MePCOHANTBHBIMU KOMIBIOTEpaMU (B .
konuyecTBe [[lapamerp] mt.), qOocKoOi mucnmEEL Windows,
(3kpaHoOM) U TGXI;)-II/IIIGCII)(I/IMI/I.C’ €JCTBaMU Microsoft Office, Anaconda
M JE)BTI/IMC,Z[I/Ia pe3eHTaluu b Navigator, Dbeaver,
y p ' PosgreSqgl, Superset,
jpoctyn B MHTEpHET
Ilepeuenn
CTICIHATN3HPOBAHHOTO
. MPOrPaMMHOTO
Aynuropus JUisi CaMOCTOSITENIBHON pabOThI
obecreyeHus,
oOydJaronuxcsi (MOXET UCTOJIb30BATHCS IS
s . YCTaHOBJICHHOTO Ha
. | MpOBeIeHUsI CEMHHAPCKUX 3aHATHI U
CaMOCTOSITEIILHOM 9 KOMITBIOTEPHI JIJIT OCBOCHUS
KOHCYJIbTAITNH ), OCHAIIICHHAS KOMILIEKTOM :
paboTHI mucuuruiael: Windows,

CIeLMANIN3UPOBaHHON MeOenu 1
KoMIbroTepamu ¢ poctynom B OUOC.

Microsoft Office, Anaconda
Navigator, Dbeaver,
PosgreSql, Superset,
jpoctyn B MHTepHeT

* - ayTUTOpHS AJIsl CAMOCTOSTENIbHOM paboThl o0yyaronuxcs ykasbiBaercs OBA3ATEJIbHO!

7.  YUYEBHO-METOJWYECKOE
JTUCLMILIMHBI

Ocnosnas tumepamypa:
1. McKinney, W. Python for Data Analysis / W. McKinney. — 3rd ed. — Beijing : O'Reilly
Media, 2022. — 528 p. — ISBN 978-1-0919-5746-9
2. Bukrop Maiiep-1llen6eprep, Kenner Kykbep bonbiie qannsie. PeBomronus, koTopas

N HNHPOPMALMNOHHOE

OBECIIEYEHHME
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W3MEHUT TO, KaK MBI )KUBEM, paboTaeM u MbIciauM / miep. ¢ anri. WM. aiiarok. — MockBa : MaHH,
WBanoB u deiidep, 2023, 231 c., ISBN 978-5-91657-936-9.

3. Shashank Tiwari Professional NoSQL. — Ind Wiley, 2021, 384 p., ISBN 978-0-470-
94224-6.

4. leBu Cunen, Apao Meiicman OcHoBbl Data Scince u Big Data. Python u Hayka o
nauHbIx. — CII6. : [Tutep, 2020. 336 c., ISBN 978-5-496-02517-1.

5. ®paukc, b, YkpornieHne 00bIIMX TaHHBIX: KaK W3BJICKATh 3HAHUS U3 MACCUBOB
uH(OPMALIUK C TOMOIIBIO TTyOoKol aHanmuTuku / b @paHke ; mep. ¢ anri. AHapes
bapanoBa. — Mockga : ManH, iBanoB u ®@epbep, 2020. — 349 c. : un.; ISBN 978-5-00057-146-0.

6. Mapi, Haran. bosnbinne nanHble: IPUHIMIIBL U IPAKTHKA IIOCTPOCHUS
MacmTabupyeMbIX CUCTeM 00pabdOTKHU JaHHBIX B peajdbHOM Bpemenu / Haran Mapi, [xeiimc
Yoppen ; [nep. ¢ auri. u pea. U. B. bepureitna]. — Mocksa : Bunbssimc, 2020. — 368 c. : ui.,
taou.; ISBN 978-5-8459-2075-1 : 300 >k3

7. bappu, I1. U3yuaem nporpammupoBanue Ha Python / I1. Bappu. — 3-e u3n. — Mockaa :
Dkemo, 2024, — 624 ¢. — ISBN 978-5-04-161234-8

8. Big data and business analytics / ed. by Jay Liebowitz; forew. by Joe LaCugna. — Boca
Raton [etc.] : CRC press, cop. 2020. — xx, 282 c. : ui.; 25 cm.; ISBN 9781466565784
Hononnumenvras aumepamypa:

1. Data-driven innovation : big data for growth and well-being. — Paris: OECD, cop.
2020. - 452 c.: ui.; 28 cM.; ISBN 978-92-64-22934-1
Pecypcuvl ungpopmayuonno-menekommynuxkayuonro cemu « Mnmepremy:

1. O9bC PYIH u croponnue 9bC, Kk KOTOPBIM CTYJIEHThl YHUBEPCUTETA UMEIOT TOCTYII
Ha OCHOBaHMH 3aKIJIFOYCHHBIX JIOTOBOPOB

- DnekTpoHHo-6mbnuoteunas cucrema PYJIH — 9bC PY JIH
https://mega.rudn.ru/MegaPro/Web

- OBC «YHuBepcuteTckas 6ubianoreka onnain» http://www.biblioclub.ru

- OBC Opaiit http://www.biblio-online.ru

- OBbC «KoHcynbpTaHT cTynenTay www.studentlibrary.ru

- OBC «3nanuym» https://znanium.ru/

2. ba3bl JaHHBIX U TTOMCKOBBIE CHCTEMBI

- Sage https://journals.sagepub.com/

- Springer Nature Link https://link.springer.com/

- Wiley Journal Database https://onlinelibrary.wiley.com/

- Haykometpuueckas 6a3za nannbix Lens.org https://www.lens.org

3. Cnenuanu3upoBaHHbIE PECYPChl CETU HHTEPHET

- https://anaconda.org/anaconda/anaconda-navigator - qokymeHTaIus 1mo padboTe
co cnenuanu3upoBanHbM 110

- https://jupyter.org — ocHOBHasI JOKyMEHTAIHSI IO Cpejie T paboThI ¢
OONBIIMMH JaHHBIMU

- https://numpy.org — ocHOBHast JOKyMEHTAIHs 110 OubarnoTeke Numpy

- https://www.scipy.org — ocHOBHast JOKyMEHTaIus 1o Oubauoreke Scipy

- https://pandas.pydata.org — ocHoBHast joKyMeHTaIus mo oubauoTeke Pandas

- https://matplotlib.org — ocHoBHas noxymeHTanus o 6ubroTeke Matplotlib
Yuebno-memoouueckue mamepuanvt 051 cCamocmosamenbHol pabomuvl 0OYUaAOWUXCSL NPU
0CB8OCHUU OUCYUNTUHBL/MOOYIA*:

1. Kypc nexuuit no qucuuninune «Python s OusHec-aHAIUTUKIY.

* - Bce y4eOHO-METOAMYECKHE MaTepUallbl Ul CaMOCTOATENbHOM paboThl 00yJaromuxcs
pa3MeIarTCs B COOTBETCTBUHU € ACHCTBYIOLIUM NOPsAKOM Ha cTpaHule aucuuiuiiasl B TYHUC!



PA3BPABOTYMUK:

T'omonoB Koncrautun

JlouieHT I'ennanbeBUY
Hoxcnocme, BVIT Ioonucy Davunisn H.0.
PYKOBOJIUTEJIb BYII:
Jonxcnocmo BYIT Ioonucy Davunisn H.0.
PYKOBOJIUTEJIb OII BO:

3aBenyronuii kageapoit

banamosa CBetiiana
AJnekceeBHa

Jonoxcnocmo, BYIT

ITloonucw

@amunus U.0.



