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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, IU(PPOBYIO THTUCHTY;
JIOTHYECKUE YMO3aKITIOUEHUS HA
OCHOBAaHHU MOCTYMAIOIINX
nH(GOPMAIIMY U TAHHBIX
[1K-3.1 BeIsIBIISACT, (DOPMUPYET U COTIIACyET TPEOOBAHUA K
CriocobeH aHaIM3upOBaTh pe3ynbTaTaM aHATUTHIECKUX PaboT ¢ MPUMEHEHUEM TeXHOJIOTHIA
OOJIBIIINE JAHHBIC C OOJIBIIINX JaHHBIX;
K-3 rcrnoib3oBanueM coppeMenHoi |[1K-3.2 mmaHupyeT u opraHu3yeT aHaTUTHIECKHE PabOTHI C
METOOJIOTHYECKOM U HCIOJIb30BAHUEM TEXHOJOTHUH OOBIINX JaHHBIX;
TEXHOJIOTHYECKON [1K-3.3 noaroraBiauBaeT JaHHBIE AJIs1 TPOBEACHUS aHATUTUUECKHUX
HHPPACTPYKTYPHI padoT MO UCCIICTOBAHMIO OOJBIINX JTaHHbBIX;
[1K-3.4 npoBOANUT aHAIUTUYECKUE HCCIIEIOBAHUS C MPUMEHEHHEM
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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 ducuunﬂqul
IMpenmecTBylomme Mocaexyromme
g Hauvenosanue uncEninnnm}IMol;l JIM nncunnnn?{{l/ﬁloz[ JIM
p KOMIIETeHIIUH * i, % i,
NMPAKTHKH NMPAKTHKH
CriocobeH HCcKaTh HyKHbIE
HUCTOYHHUKH HHPOPMAIHH U
JIAHHbBIE, BOCIPUHUMATH,
aHAIM3UPOBATH, 3aA[IOMHUHATH [peaaumioMHas MpakTUKA,
U nepeaaBaTh HHHOPMAIUIO Hnpopmayuonnas
C HCIIOJIb30BaHHEM beszonacnocms *¥*;
Maremariyeckas JIOTHMKa U TEOPHUs
U(POBBIX CPEACTB, a TAKKE Ananumuka coyuanbHbix
AITOPUTMOB; s
C TIOMOIIBIO aJITOPUTMOB . Mmeoua 0na pexnamuvl u PR**,
Jln3aifH-MBIIIUICHUE; e
npu paboTe ¢ MONTyYeHHBIMH Influence-mapremune**;
udposas rpaMOTHOCTS;
U3 PA3IUYHBIX HCTOYHUKOB Texnonoeuu npesenmayuu u
Tcuxonoausn nuunocmu u sk
JAHHBIMU C TIETTBIO nepe2ogopog**;
YK-12 npogeccuonarvHoe
3¢ GEKTHBHOTO sk OcHo8bl npocpamMmuposans
N camoonpedenenue**; ke
HCIIOJIb30BaHUS IMOIyYEHHON o na C++*%*;
WCKyCCTBEHHBIN HHTEIUICKT U
uH(pOpMALIUK ISl PELICHUsI OCHOBbL RPOSPAMMUPOBAHUS
reHEpaTUBHBIE MOJICITH; e
3aJ1au4; N na Java**;
BesonacuHocts B 1iupoBoii cpese; -
MPOBOJIUTD OLICHKY Ocnosvl Web-ananumuxu**;
uHpOpMaIuH, ee OcHosbl yupposozo
JOCTOBEPHOCTD, CTPOUTH ouzauna **;
JIOTHYECKUE
YMO3aKJIIOUYEHUS Ha
OCHOBAHHU TOCTYIAOIINX
uHGOPMAILIUU ¥ JAHHBIX
[penauiioMHast PaKTUKa;
IIpaxkmuueckoe npumenenue
OaHHbIX 8 MapKemuHee™™,
Ananumuueckas noodepicka
CriocoOeH aHaIM3UPOBATH
NPUHSMUSL UHEECMUYUOHHBIX
0OJIbIIIE JAHHBIE C s -
Ochogbl npeonpunumamenscmea™*; | pewenuti **;
HCIIOJIb30BAHUEM e
N busnec-nnanuposanue™™; OCHOBBI I'TyOOKOTO 00y4EHHS;
IK-3 COBPEMEHHOI
. Bl-unctpy™meHTHr, DKOCHUCTEMBI TaHHBIX B
METOJIOJIOTHYECKOH U
. ousHece;
TEXHOJIOTHYECKOI N
S — VcKyCCTBEHHBIN 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. COAEPKAHUE JUCIUIIJINHBI

Tabauya 5.1. Codeporcanue oucyuniunsl (Mo0yis) no euoam y4ebHou pabomuol

Bun
Homep | HammeHnoBaHue pasnena "
Copep:xanue pa3aesa (TeMbl) yueOHoit
pa3neia AUCUMITHHBI «
padoThI
OCHOBBI apXUTEKTYPHI XpaHEHUS B 00pabOTKH
JaHHBIX. Bumer 00paboTku naHHBIX. THCTpYMEHTHI
11 pabots! ¢ maHHBIMA. COCTOSIHUE TaHHBIX. JIK, JIP
OO0nagHbIe U pacIpeesieHHbIC BRIYACICHUS.
Pasen 1 HHCTpyMEHTBI 0OTBINNX KynbTypa c60pa ¥ HICTOUHHKH TAHHBIX
JTAHHBIX. Ocobennoctu Python. Apudmernyeckue oneparnuu.
[lepemeHHbIE U IMEHOBaHNE IEPEMEHHBIX.
1.2 OmnepaTopsl cpaBHEHUS, YCIOBHS U YCIOBHbBIE JIK, JIP
KOHCTpYKuuH. Jlornyeckue oneparopsl 1
JIOTHUECKHUE 3HAYCHUE.
IIpocTtsie Tuns! ganHbIX. Crucku. Koprexu.
BBeacHue B THITBI JaHHBIX .
Mmuoskectsa. L{ukist while u for. ITonstue
Paznen 2 |B Python. ®ynkuunn. 21 (bymKumit. Tapavetpht dyHKim. OGracTH JIK, JIP
Krnaccel 1 ux npumeHeHue. Y -ap Dbl QY HKIUH.
BHIMMOCTH.
Bubmmorexn numpy u [puaIMIE paboThl OMOIHOTEK. MaTpHUIIHI I
Paszien 3 | by 3.1 PHRIIED bt JIK, JIP
scipy BEKTOpa.
OcuoBHbIe oneparyn B pandas. yHKIHA 1
Paznen 4 |OcHoBHI pandas. 4.1 pan P YHKIL JIK, JIP
rpynnupoBkd. CBOTHBIE TAOIUIIEL.
5.1 OCHOBHBIE HHCTPYMEHTHI BU3yaJIM3aIlUU JIK, JIP
Paznen 5 | Busyanmzamus naHHBIX. 59 Busyanmzarus 00IbIIOT0 MacCHBa JaHHBIX. TIK. TIP
' [Tpunimmne! Buzyanmsanyu B Matplotlib u Seaborn. ’
OCHOBBI OTICATEIBHOM 6.1 OCHOBHBIE TIOHATHS B OITUCATEIBHON CTATHCTHKE. TIK. TIP
Pasnen 6 |cratuctuku npu pabdore ¢ ' Cnoco0bl oy4eHHs OIMCATEIbHON CTATUCTHKH. ’
OOJIBILIUMHU TAHHBIMH. 6.2 O06paboTka TaHHBIX JIK, JIP
LlentpanbHas npeaenbHas LlentpanbsHas npenenbHas Teopema. Hopmanuzanus
Pasgen 7 |TEOPEMA H 7.1 JNaHHbIX. Martpuua koppensuuii. Pacnpenenenue JIK, JIP
A CTATUCTHUYECKUN aHAIH3 B CreioicHTa B OOJIBINKX JAHHBIX.
Python. 7.2 O0paboTKa JaHHBIX. JIK, JIP

* - 3anonHsgercs Toibko 1o OUHOM dopme obyuenust: JIK — aexyuu, JIP — nabopamopuwvie pabomut, C3 —
nPpaKmuiecKue/CeMunapcrue 3aHsamusl.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUIIJINHBI

Tabnuya 6.1. Mamepuanvho-mexnuueckoe obecneuenue OUCYUNIUHBL

Tun aynuropuu

OcHamenue ayiuropuu

Crnennann3npoBaHHoOe
yueOHOe/1abopaTopHoe
odopynoBanme, I1O u
MaTepHaJIbl 1151 0CBOCHHSA
AMCUMILINHBI
(Ipu HEOOXOTUMOCTH)

JlexumnonHas

Aynutopus s TPOBEICHUS 3aHATUI
JIEKIMOHHOI'O TUIIA, OCHAILEHHAs
KOMIUIEKTOM CIIEUaIN3UpOBAaHHON MeOenu;
JIOCKOM (3KpaHOM) M TEXHUYECKUMU
CPEIACTBaMU MYJIbTUMENNA IPE3CHTALIMN.

Ilepeuenn
CIICHHUAIN3UPOBAHHOI'O
IIpOrpaMMHOI0
obecrieueHus,
YCTaHOBJICHHOI'O Ha
KOMITIBIOTECPHI AJI1 OCBOCHHA
IUCHUIUIHHEL Windows,
Microsoft Office, Anaconda
Navigator, Dbeaver,
PosgreSql, Superset,
jpoctyn B MaTepHer




Ilepeuenn

. CIIEIUATTU3UPOBAHHOTO
KOMHBIOTeprII/I Kji1aCC IJisd HpOBe,Z[CHI/ISI
. MPOrPaMMHOTO
3aHSTHH, TPYMITOBBIX U MHIUBHIyJIbHBIX
obecneyeHus,

KOHCYJIbTAINH, TEKYIIETO KOHTPOJIS U
KomnpioTepHblil | MpOMEKyTOYHON aTTeCTallli, OCHAIICHHAS

KJIacc MePCOHATBHBIMU KOMIIBIOTEpAMU (B
kosmdecTBe 20 MIT.), JOCKOH (3KpaHOM) U
TEXHUUYECKUMU CPEJICTBAMHU MYJIbTHMEINA
Mpe3eHTaIMH.

YCTaHOBJICHHOI'O Ha
KOMIIBIOTEPHI AJI1 OCBOCHUA
IUCHUIUIHHEL Windows,
Microsoft Office, Anaconda
Navigator, Dbeaver,
PosgreSql, Superset,
jpoctyn B MHTepHeT

[Tepeuenb
CHEUaIN3UPOBAHHOIO
MPOrPaMMHOTO

Aynatopus 11 caMOCTOATEIbHON Pa0OThI
Y P P o0ecrieueHusl,

o6yqa}omnx051 (MO)KGT HUCIIOJIB30BATHCA OJIA

st N YCTaHOBJICHHOTO Ha
. | TpOBENIEHUsI CEMHUHAPCKUX 3aHSATHI H
CaMOCTOSTEIBLHON N KOMITBIOTEPHI JIJI1 OCBOCHUS
KOHCYJIBTaIHi{ ), OCHAILIEHHAS] KOMILIEKTOM .
paboThI IUCHHIUIMHEL: Windows,

CHeIMaIu3upPOBAHHON MeOen U

KoMmIbroTepamu ¢ goctynom B JUOC. Microsoft Office, Anaconda

Navigator, Dbeaver,
PosgreSql, Superset,
noctyn B IHTepHET

* - ayauTOpUs I CAaMOCTOATENFHON paboThl oOydatonuxcs ykaspBaetcss OBA3ATEJIBHO!

7. YAEBHO-METOJNYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUITJINHbBI

Ocnoeénas numepamypa:

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 bonbiine qannsie. PeBomronus, kotopas
W3MEHUT TO, KaK MBI )KUBEM, paboTaeM u MbiciauM / miep. ¢ anri. W. aitarok. — MockBa : MaHH,
WBanos u deiibep, 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. lleBu Cunen, Apno Meiicman OcHoBrl Data Scince u Big Data. Python u Hayka o
nmaHHbIx. — CII6. : [Tutep, 2020. 336 c., ISBN 978-5-496-02517-1.

5. ®ponke, bunn. Ykporienne O0MbIIMX TaHHBIX: KaK U3BJIEKAaTh 3HAHUS U3 MACCUBOB
HMH(pOpMaLIMKU C TOMOIIBIO MTYOOKON aHAIMTUKY / buiit @paHKe ; niep. ¢ aHri1. AHapes
bapanoBa. — Mocksa : Mann, HBanoB u ®@epbep, 2020. — 349 c. : un.; ISBN 978-5-00057-146-0.

6. Mapu, Haran. bonbiive ganHble: NPUHIUIBI U IPAKTUKA TOCTPOCHUS
MacITabupyeMbIX CUCTeM 00pabOoTKU JaHHBIX B peajabHOM Bpemenu / Haran Mapi, [Ixeitmc
VYoppen ; [nep. ¢ anrn. u pea. U. B. bepmreitna]. — Mocksa : Bunbssmc, 2020. — 368 c. : ui.,
tabm.; ISBN 978-5-8459-2075-1 : 300 »x3

7. bappu, I1. Uzyuaem nporpammupoBanue Ha Python / I1. Bappu. — 3-e u3n. — Mockaa :
Okemo, 2024. — 624 c. — 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. : un.; 25 cm.; ISBN 9781466565784
Jononnumenvnas numepamypa:

1. Data-driven innovation : big data for growth and well-being. — Paris: OECD, cop.
2020. - 452 c.: un.; 28 cm.; ISBN 978-92-64-22934-1
Pecypcwi ungopmayuonno-menexomMmyHuKayuoHHou cemu « Mnmepunemy»:

1. ObC PYIH u croponnue 9bC, Kk KOTOPBIM CTYJAEHTHl YHUBEPCUTETA UMEIOT JOCTYT




Ha OCHOBaHMH 3aKJIFOYCHHBIX JIOTOBOPOB

- DnekTponHo-6ubmmoteunas cuctema PY/IH — ObC PYITH
http://lib.rudn.ru/MegaPro/Web

- OBC «YHuBepcurerckas Oudnuoreka onnan» http://www.biblioclub.ru

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

- OBC «KoncynbranT cryaenray www.studentlibrary.ru

- OBC «Tpouukuit MOCT»

2. ba3bl TaHHBIX U TIOUCKOBBIC CUCTEMBbI

- QJIGKTPOHHBIN (POH]I] TPABOBOI U HOPMATUBHO-TEXHUYECKOH TOKYMEHTAIIUU
http://docs.cntd.ru/

- mouckoBas cuctema Snnekc https://www.yandex.ru/

- mouckoBas cucreMa Google https://www.google.ru/

- pecdepatuBHas 6a3a nanabix SCOPUS
http://www.elsevierscience.ru/products/scopus/

3. Cnenanu3upoBaHHbIC PECYPCh CETH UHTEPHET

- https://anaconda.org/anaconda/anaconda-navigator - qokymeHTaIus 1mo padoTe
co crnenuanu3upoBanHbiM [10

- https://jupyter.org — ocHOBHasI JOKyMEHTAILMSI IO Cpejie T paboThI ¢
OOJIBITUMH JJTAHHBIMU

- https://numpy.org — ocHOBHast JOKyMEHTaIMs 110 OudanoTeke Numpy

- https://www.scipy.org — ocHOBHasi TOKyMeHTamus 1mo o0ubimorexe Scipy

- https://pandas.pydata.org — ocHoBHas joKkyMeHTaIwus mo oudmmoreke Pandas

- https://matplotlib.org — ocHoBHas moxymenTanus mo 6ubaroreke Matplotlib

Yuebno-memoouueckue mamepuanvt 051 camocmosamenbHou pabomul 0OY4aAOWUXCsL NPU
0C80eHUU OUCYUNTUHBL/MOOYAAE:
1. Kypc nexuuit no qucuuniune «Python s OusHec-aHaIUTUKIY.

* - Bce y4eOHO-METOAMYECKHE MaTepUalIbl Ul CaMOCTOATENBHOM paboThl 00yJaromuxcs
pasMelarTcs B COOTBETCTBUU C JIEHCTBYIOIUM MOPAIKOM Ha cTpaHule auciuminasl 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:

3aBenyromuii kageapoit

banamosa CBetiiana
AJnekceeBHa

Jonoxcnocmo, BYIT

ITloonucw

@amunus U.0.



