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(«Cuctembl OOJIBIIUX JAHHBIX B SKOHOMHUKE))
KBanupukauus (cTeneHb) BIMyCKHUKA: Maructp
®opma 00yUeHHUs1: OUHas

Leab ocBOeHUs AUCHUTIIIHHBI:
CoopMupoBaTh KOMIICTEHIMH B cepe aHaIUTHYECKOW padOThl B 0OJIACTH 3KOHOMHUKHU H
¢uHaHCcOB, 00PaOOTKM M aHAIHU30B JAHHBIX.

Ilinan kypca:
Tema 1. [lpeaBapuresibHbie cBeleHus 0 si3bike [InTOH.

[Touemy wumenno Iluton. Iluron kak kieil. Pemenune mnpoOieMbl «IBYX S3BIKOBY.
Henocrarku Iluton. HeoOxomumbie OuOmmorekw juisi [IuToH. YCTaHOBKAa M HAacTpOMKa.
Coo0mecTBoO ¥ KOH(EpeHIINH.

Tema 2. UHTepaKkTHBHbIE BLIYMCIEHHS U CPeia pa3padoTKu.

OcuoBbl Iluton. Hctopuss xomann. BzaumopeiicTBue ¢ ONEpalMOHHOW CHUCTEMOM.
CpenctBa paspabotku mnporpamm. HTML-6nokHOT B IPython. CoBeTsl 1m0 NpPOAYKTUBHOM
pa3paboTKe KoJia ¢ ucroib3oBanueM [Python.

Tema 3. IlepepopmaTupoBaHue JaHHBIX: 0YHCTKA, IPe00pa3oBaHue, CJAMAHHUE, H3MEHECHHE
¢popmbl

KomOunupoBanue u ciusHue HAOOpOB JaHHbIX. M3MeHeHue ¢GopMbl U TOBOPOT.
[TpeoOpa3zoBanue naHHbIX. MaHumnynsuuu co ctpokamu. [Ipumep: 6a3a 1aHHBIX peanbHBIX POJIAXK
B CETAX Mara3vHOB.

Tema 4. IlocTtpoenue rpadukoB M BH3yaau3alnMsA. ArperupoBaHue [JaHHBIX U
rpynnoBbie onepannu. BpemeHnnsie psiabl
Kpatkoe BBenenue B APl 6ubnunorexku matplotlib. ®dynkiuu nocrpoenus rpagpukoB B
pandas. HaHeceHue maHHBIX Ha KapTy. MHCTpyMeHTalbHas 3KOCHUCTEMa BHU3yallM3alluul s
[Tuton. Mexanusm GroupBy. ArperupoBaHue JAaHHbIX. [pynmoBble omepauuu U
npeoOpa3oBanusi. CBOAHBIE TaONUIBI U Kpocc-TaOynsAuus. THUMBI JaHHBIX W HMHCTPYMEHTHI,
OTHOCsIIMEcs K jaare ¥ BpeMeHUu. OCHOBBI pabOThl C BpeMEHHBIMU psiaaMu. Jluama3oHbl nar,
yacToThl U cBUT. YacoBbie nosca. [lepeauckperuzanus u npeodpa3oBanue 4acTtoThl. ['paduku
BpEMEHHBIX psA0B. CKOJb3sIINE OKOHHbIE (PYHKIINU.

Tema S. Ilpeamer pacnpee1eHHbIX BbIYMCJICHUN

ITonsATHA pacnpeneeHHbIX BBIYUCICHUN U PACIIPEAETICHHON cucTeMsbl. Llenu nocrpoeHus
pacrpefieieHHbIX CcHCTeM. TpeOoBaHHMs K pacHpeleleHHbIM CHCTeMaM: MpPO3PavyHOCTb,
OTKPBITOCTb, MaCHITAOMPYEMOCTb, CIIOKHOCTh Pa3pabOTKU pacnpeeseHHbIX cucteM. [lonsaTre u
Ha3Ha4yeHHe TMPOrpaMMHOr0 oOecredyeHuss IMPOMEXKYTOUHOro YypoBHS. BsaumopeiicTBue B
pacripesie/IeHHbIX CUCTeMax: (pu3nueckoe BpeMs, CHHXPOHHbIE U aCHHXPOHHBIE pacipe/iesieHHbIe
CUCTEMBI, YHOpSAAOYMBAHUE COOBITUH, TNPUMHUTHUBBI B3auMoaecTBus. CHHXPOHHBIA U
ACUHXPOHHBIN OOMEH COOOIICHHUSIMH.

Tema 6 Moaenb pacnpeaeeHHOT0 BbIYUCJIEHU S

Mogens pacrpenenieHHOW CUCTeMbl. [IpHUMHHO-CIIEACTBEHHBI MOPSAOK COOBITHH.
DKBHUBAJICHTHBIC BhIMOJHEHUs. KoHyc mpomioro u konyc Oymymiero st coobitus. CBOMCTBa
KaHaJIOB.



Tema 7. Jlornyeckue 4acol

OO0mue npuHUMIBl NOCTPOEHUs Jiornueckux wvacoB. CkanspHoe BpeMsa JIammopra:
OCHOBHBIE CBOWCTBA, IIPUMEPHl MCIIONb30BaHUs. BEKTOpHOE BpeMs: OCHOBHBIE CBOMCTBA,
OpUMEpbl  UCHOJNb30BaHUSA. Metoabl  3(GGEeKTUBHONW  peanu3aldil  BEKTOPHBIX  YacOB:
IuddepeHManbHas Nepecbllka BEKTOPHOTO BPEMEHH; Yachl, (QUKCHPYIOLIUE MPSIMYIO
3aBUCHUMOCTB; afanTuBHbI MeTon XKapaa-’Kopaana. MarpruuHoe BpeMsi, OCHOBHBIE CBOMCTBA.

Tema 8. B3anmMHoe ucK/II0YeHNE B pacnipeae/IeHHbIX CHCTeMAX.

OOmue koHuenuuu. LleHTpanu30BaHHbIN aNropuT™M. AJITOPUTMBI HA OCHOBE IOJIyYCHMS
paspemienuii: anroputMm Jlsmmnopta, anroputMm Pukapra-ArpaBasia, aJroputM 00€daromIuxX
¢miocopoB. ANropuTMBI Ha OCHOBE IEpelaud MapKepa: IIMPOKOBEIIATENbHBIM aIropuT™
Cy3yku-kacamu, aaroputm PeiiMoH1a Ha OCHOBE MOKPBIBAIOILIETO JIEPEBA.

AynuTopHble yacel: 144

(I)OprI TEKYLIECT0 KOHTPOJIA A l'lpOMe)KyTO‘-IHOﬁ aTTeCTaluM: OIIPOCHI, JOMAIIHEC 3aJaHNC,
KOHTpPOJIbHasA pa60Ta, OK3aMCH.

OcHoBHas iMTEeparypa:

1. VYac Makkunmu. Python u ananu3 nanusix/ [lep. ¢ anrn. Cnuakul A. A. - M.: JIMK Ilpecc,
2015. - 482 c.: um.

2. Kocsakxos M.C. Beenenue B pacnpenenennsie Beraucinenns. — CI16: HIY UTMO, 2014. —
155 c.



