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1. IlepedeHb MIaHMPYEMBIX pPe3yJbTATOB 00y4YeHUsI N0 JUCHMILINHE,
COOTHECEHHBIX C IVIAHNPYEMbIMH Pe3yJIbTATAMH 0CBOCHUS NIPOTrPaMMbI

1.1. I[I/ICI_[I/IHJII/IHa obecrieynBaeT OBJIAZICHUC CICAYIOIIMMU KOMIICTCHIIUAMMU:
Kon HaumenoBanue Kon srana ocBoeHus HauMenoBaHue 3Tana 0CBOeHUS
KOMIICTCHIIH KOMIICTCHIIMHN KOMIICTCHIIMHN KOMIICTCHIIMHN

CriocoOHOCTL  UCIIOIB30BATh
IIKp OCI-2 METONBI ONTHMH3ALUA IS [IKcOCI-2.2
peLICHUsI IPUKITAHBIX 33124

YMeer permats MpUKIaTHBIE 3a1a9d
ONITUMAIIFHOTO YIIPABIICHUS

1.2, B pesysnbpTaTe 0CBOCHMS TUCIMIUIMHBI y CTYICHTOB JIOJDKHBI OBITH C(HOPMUPOBAHBI:
OT®/TO Kon sTama ocBoeHust Pesynbrarel 00y4yeHus
(pu HamMIMH KOMITETEHIINN
mpo¢cTaHaapTa)
BeJICHUE [NKcOCI-2.2 HAa ypOBHE 3HAHWIl: 3HATh COBPEMEHHBIC METONBI AaHAIH3a
aHAITNTHYECKON JAHHBIX ¥ MAIIMHHOTO O0yYCHNUS
pabotel B obGmacTu Ha YPOBHE YMEHHH: YMETb MPUMEHSTH METOJIBI
9KOHOMHKH u MAaIIMHHOTO O0YUYCHHUS JUIS aHAIN3a JaHHBIX
(uHAHCOB

2. O0BeM u MecTO TMCHHUILIMHBI B cTPpyKTYype OI1 BO

O0beM TUCUMILTUHBI
4 3E, 64 ak. yacoB Ha KOHTAKTHYIO pabOTy C IIpenojaBaresieM, /6 ak. YacoB Ha CaMOCTOSITEIbHYIO
paboty oOyJarommxcs; 4 ak. yaca Ha IPOMEKYTOUHYIO aTTECTAIUIO;
MecTto aucunmimnsl B ctpykrype OII BO
OT/I.05 «BBenenue B aHaM3 NaHHBIX» 2 Kypc, 4 cemecTp
— IUCLUIUIMHA PEan3yeTCs MOCe U3yUeHHs] TUCIUTUINH:
MaTeMaTUYECKU aHAIIN3
anreOpa
— IUCIUIUIMHA MOKET PeaTu30BaThCsl YACTUYHO WIIA TTOJTHOCTHIO ¢ mpuMenenueM D0 w/umm JJOT.
VYyeOHble MaTepuabl TUCHMIIMHBI pa3MeIaroTcs 1o aapecy lms.ranepa.ru
— (hopma MPOMEKYTOYHOM aTTECTAIIMK — 3a4€T C OLIEHKOM.

3. CoaepaHue M CTPYKTYPA IAMCHHMILIMHBI

O0BeM TUCIHMIUIMHBI (MOJIYJIS), aK. Jac./ Jac. dopma
KonraktHas pabota TEKYILETO
00yJaroIuxcs ¢ KOHTPOJISA
Ne i/t HaumenoBanwue Tem (pazaenoB) Beero Tpero1aBaTesieM Ccp yCIeBaeMOCTH
0 BUAaM y4COHBIX MIPOMEKYTOUHOU
3aHATUIH** aTTecTalluu

J [ ap | 13 [ KCP

Ounast popma oOydeHUst

Tema 1 OCHOBBI s13bIKa
nporpammupoanus Python 12 2 2 8 3
Tema 2 | OcuoBsl NUMPY. Beruucnenus ¢
BEKTOpaMH U MaTpULIaMU 14 2 2 10 A3
(MaccuBamu)
Tema 3 Bseneunue B Pandas 16 4 4 8 J3
Tema 4 Ou4ucTKa U MOJrOTOBKA JIAHHBIX 16 4 4 8 J13
Tema 5 O0beuHeHHE, KOMOUHALIHS 1 16 4 4 8 13
N3MEHEHHE pa3Mepa JaHHbIX
Tema 6 | Busyanuszauus 16 4 4 8 A3
Tema 7 | ArperupoBaHue U rpynInHpOBKH 16 4 4 8 A3




O0BeM TUCIMIUIMHBI (MOJIYJIs), aK. Yac./ Jac. dopma
KonrtakTHast pabora TEKYIIEro
o0y4aromuxcs ¢ KOHTPOJIS
Ne n/n HanmeHoBaHue teM (pa3zaenos) Beero IIpernogaBaTeiieM CP yCIIEBAEMOCTH
0 BHJaM y4eOHBIX MPOMEXXYTOYHOM
3aHATHIA** aTTecTaluu
J [ ap | m3 | KCp
Ounas Gopma 00yueHHS
Tema 8 | BpeMeHHbIe psibl 16 4 4 8 A3
Tema 9 | Ilpumeps! aHaIM3a JaHHBIX 18 4 4 10 A3
[TpomexyTodHas aTTecTaus 4 3ageT ¢ oneHKon
Bcero: 144/108 | 32/24 32/24 76/57

[Iprmeganne*:hopMbI TEKYIIIETO KOHTPOJISA yCIIeBaeMOCTH: fomarrHee 3ananue (13)
[Iprumeganne **: B pamMkax yka3aHHOH KOHTAKTHOHM paOOTHI ¢ 0OYyJaOIIMMUCS YIeOHBIC 3aHATUS MOTYT
MPOBOUTECS ¢ ucnoib3oanueM JJOT u/umu D0

Conep:xaHue TUCUUTLTHHBI

Tema 1. OcHOBBI s13bIKa porpamMmupoBanus Python

JHuctpubyrus Anaconda. Jupyter Notebooks. OcHoBsl si3bika nporpaMmupoBanusi. CTPYKTYpbI
JAHHBIX, QYHKIUH, (HaiiIbL.

Tema 2. OcuoBel NUMPY. Beruncienus ¢ BEKTOpaMH U MaTpullaMu (MacCUBaMHu)

Oobektel  NumPy ndarray. OcHoBHble (QyHKUMU. BekTopHOE mporpaMMHpOBAaHUE.
Matremaruueckue u craructudeckue meroasl B NUMPY. bynessl oneparuu. Coptuposka. [Touck
VHHUKAJIBHBIX UMEH. JInHeliHas anredpa. ['eHepaTop «cimydalHbIX)» YUCEIL.

Tema 3. Beenenue B Pandas.

CrpykrypupoBanHble nanHbie. Series, DataFrame. Munekcamus. OcHoBHbIe QyHKIMU. Pacuer
CTaTUCTHK TaOuuI. IMIOPT TEKCTOBBIX AaHHBIX, TabwIl CSV, Tabmum Excel.

Tema 4. OuncTka v MOATOTOBKA TAHHBIX

OOpaboTka OTCYTCTBYWOIIMX JHaHHBIX. [IpeoOpa3oBaHuMe MaHHBIX: TIOMCK JyOJIHMKaTOB,
npeoOpa3oBaHuEe MO YCIOBUIO, 3aMEHa 3HayeHWil mo ycnosuto. OOHapykeHue U (uibTpanus
BbIOpOCOB. JlaMMu. Manumynsiiiuu co cTokaMu. Bektopusaiiusi CTpOKOBBIX JaHHBIX.

Tema 5. O0benvHeHne, KOMOMHAIUS U U3MEHEHHE pa3Mepa JaHHBIX

Hepapxuueckoe wuHAEKcHpoBaHUe. [lepekoHGUTYpHpOBaHHE JaHHBIX C  COPTUPOBKOM.
Boruncnenue craructuk. O0bennHeHue HaOOpoB JaHHBIX. V3MeHEHHE pa3MEpHOCTH JAHHBIX,
CBOJIHbIE TaOJIUIIBI.

Tema 6. Buzyanuzanus

Busyanuzarust mathplotlib. Busyanusamus seaborn.

Hepapxuueckoe wuHAeKcHpoBaHue. llepekoHGUrypupoBaHME JaHHBIX C  COPTUPOBKOM.
Brruncnenne cratuctuk. O0bequHeHHe HaOOPOB JaHHBIX. V3MeHEeHHEe Pa3MEpHOCTH JaHHBIX,
CBOJIHBIC TAOJIHIIBI.

Tema 7. ArperupoBaHue U rpynmupOBKI

Hepapxuueckoe wuHAeKcupoBaHue. llepekoHburypupoBaHue JaHHBIX C  COPTHUPOBKOM.
Boeruncnenue craructuk. O0benuHeHue HaOOpOB JaHHBIX. VI3MEHEHHE pa3MEpPHOCTH JAaHHBIX,
CBOJIHBIE TaOIUIIBI.

Tema 8. Bpemennsle psijibl

Tunsl naHHbIX: Bpems, natel. KonBeprauus BpemeHu U natr. Bpemennoit psia. Jlnanasonsl nar,
4acTOTHOCTh U cMmeleHue. [lepuoasl, pacueTs! ¢ nepuogamMu. CMeHa pa3MEPHOCTH U YaCTOTHOCTH
BpeMeHHOro psija. [logsrukHOEe OKHO BBIOOpA.

Tema 9. [Ipumeps! aHanM3a JaHHBIX

AHanmM3 UMeH HOBOPOXK/ICHHBIX. AHAIIN3 Pe3yabTaTOB BEIOOPOB.




4. MaTepuaJibl TEKYLIET0 KOHTPOJISI YCIIEeBAEMOCTH 00y4arommuxcs 1 poH
OLICHOYHBIX CPEeICTB MPOMEKYTOYHOM ATTECTAIUN 10 JUCHUIINHE

41. ®opMbl u MeTOAbl TeKYIIEr0 KOHTPOJS YCINEBAEMOCTH OOY4YaKIIUXCHA U
MPOMEKYTOYHOM aTTEeCTALMH.

4.1.1. B xone peanusaunu aucuumiiuabl OT/.05 «BBegenne B aHaIU3 JaHHBIX»
HCIOJIB3YIOTCS CJIeAYIOLHE METO/Ibl TEKYIIero KOHTPOJISA YCIIeBAeMOCTH 00y4aIOLIUXCS:

Tewma (pazaen) MeToapl TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH
Tema 1 Jomamnee 3ananue 1
Tema 2 JomarmHee 3amanue 2
Tema 3 Jlomarraee 3agaHue 3
Tema 4 Jomamaee 3amanue 4
Tema 5 JlomamHee 3aganue 5
Tema 6 Jlomariraee 3agaHue 6
Tema 7 Jomarmnee 3amanue 7
Tema 8 Jlomaiiiaee 3agaHue 8
Tema 9 Jomamaee 3amanue 9

4.1.2. 3a4eT NPOBOAMUTCS ¢ MPUMEHEHUEM CJIeIYIOIMX MEeTO/I0B (CPeICTB). B BUAE YCTHOTO
cobecetoBaHUsI 110 PE3YJIbTATAM BBIMOJIHEHUS 33IaHUM TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH.

4.2.MaTepuaJibl TeKylIero KOHTPOJISA YCIeBAeMOCTH 00yYaommXxcst

Tunosble olleHOYHBbIE MaTepuaJbI 10 Teme 1

JHomainHee 3amanue 1. YcranoBka auctpuOyTtuBa Anaconda Ha mepcoHAIbHOM KOMITBIOTEpE,
O0OHOBJIEHHE [TAKEB BXOJAILIUX B TUCTPUOYTUB

TunoBble OLleHOYHBIE MATEPHAJIBI 110 TeMe 2

Jomamnee 3amanue 2. BeluuciieHHe OMpeAenuTeNsl MAaTPHIbI, HAXOXICHUE KOPPEISIHOHHOMN
MaTpHIIbL.

Tunosble oLleHOYHBbIE MaTepUAaJIbI 0 Teme 3

HomainHee 3ananue 3. Ummopt nanubix u3 Microsoft Excel. MmmopT BpemeHHOTO psifia ¢ caiita
Yahoo Finance.

TunoBbie OLCHOYHBIC MaTepHAJIbI 10 TeMme 4

Homaimraee 3amanue 4. Pabora ¢ mammeiMu  https://openflights.org/data.html. Haiitu
NPOMYIIEHHbIE TaHHbIE, HAWTH YHUKAJIbHbIE MIMEHA MPOIYIECHHBIX JaHHBIX.

Tunosble olleHOYHBbIE MaTepPHAJIbI 110 TeMe S

JHNomainnee 3ananne 5. O0wenunenue ganubix https://openflights.org/data.html. OT6op nanHBIX
10 YCIJIOBHIO.

TunoBbie OLCHOYHBIC MAaTePHAJIbI 110 TeMe 6

JNomarinHee 3aganue 6. Busyanusanus manusix https://openflights.org/data.html na xapre mupa.
Busyanuzanus CTaTUCTUYECKUX JAHHBIX.

Tunosble oLleHOYHBbIE MaTepHAJIbI 10 Teme 7

Jomamnee 3agaHue 7. ArperupoBaHue JaHHBIX [0 CTpaHaM M AaBMAKOMIIAHUAM
https://openflights.org/data.html.

TunoBbie OLlEHOYHBIE MaTepHaJIbI 10 TeMe 8

JHomaninee 3ananue 8. Brirpyska koTupoBok akiuii ¢ Google Finance. PacueT kyMyJIsTHBHBIX
npoueHToB. Pacuer 200-1HEBHOM CKOJIB3SILIEH.

Tunosble oLleHOYHBbIE MaTepHAJIbI 10 TeMe 9

Jomamnee 3ananne 9. Ananus naraceta Mpucs.

4.3. OneHo4HbIe CPeACTBA 1S MPOMEKYTOYHOM aTTecTalnu.


https://openflights.org/data.html
https://openflights.org/data.html
https://openflights.org/data.html
https://openflights.org/data.html

4.3.1. IlepevyeHb KoMINeTEeHIMI ¢ YKa3aHHeM 3TAaNoOB UX (JOpMHUPOBAHUSA B MpoLecce
0CBOEHMs 00pa3oBaTe/ibHOI nporpamMmbl. [loka3aTenu U KpUTEPUH OLeHUBAHUS
KOMIIETEHIUI ¢ Y4eTOM 3Tana ux (popMHPOBaAHUS

Kon HaumenoBanmue Kop srama ocBoenust HaumeHnoBaHue >Tamna oCBOECHUS
KOMIIETEHIIHHA KOMITETEHIIUN KOMITETEHIIUN KOMITETEHIINN

CriocoOHOCTE ~ HCITOIB30BATh
IKp OC1I-2 METOOBl ONTHMH3ALUU IS [IKcOCI-2.2
pelleHHs MPUKIIAIHBIX 314

Ymeer peuiaTth NpUKIAAHBIC 3adavun
OINITUMAJIBHOTO YIIPABJICHUA

Oran 0CBOCHUS [Tokazarens Kpurepuii onieHrBaHus
KOMITCTECHIINT OLICHUBAHMS
TKp OC I - 2.2 VYMeer pemars npukiagHele 3afaud | Ykazan B PIIJI B mpemenax OCHOBHOM
OIITHMAJILHOTO yNIPABICHUS JIUTEPATypBHl

4.3.2 TunoBblie OLIEHOYHbIE CPEICTBA

I/ICHOHBSyﬂ aaTaceT
https://raw.githubusercontent.com/jpatokal/openflights/master/data/airports.dat

1 gaTtacer

https://raw.githubusercontent.com/jpatokal/openflights/master/data/routes.dat

HalTH 5 KpymHEHIIMX a’pomopToB B CTpaHax EBpocoro3a Mo KOMMYECTBY BBUIETOB/MPHIIECTOB
aBHAaKOMIIaHUH.

Ixana oueHNBaHNUA.
Onenka onpezensiercs o Gopmye:

[ = in=1 Bj

n 1)

rae N — JoManIHUX 3aJlaHui, B; — olieHka 3a momMamHee 3aganue mo 10-tu 6anpHOM mkaie, | —
HTOTOBOE KOJIMYECTBO OaIoB.

10- TpaguuronHas «3auTeHo»/ Omnpenenenne
GanbHast IKasa «He 3aureHo»
IIKaja
10 Otan4no 3aureHo [MocTaBneHHast 3ajada pelieHa BEPHO, KOJA ONTHUMAIEH |
paboTococoOeH.
AHaJIn3 pelieHus MPOBEJICH B IOJIHOM 00BbEME.
9 OTIIN4HO 3auTeHo IlocraBieHHass 3amada peEIICHA BEPHO, KOJ YaCTUYHO
ONTUMAJICH U paboToCIOCO0eH. AHAIN3 PEeLIeHHs POBECH
B TIOJJTHOM 00beMe.
8 OTan4YHO 3adreHo ITocTaBneHHas 3ama4a perieHa BepHo, Koj paboTocmocobeH.
AHaJnu3 pelieHus MPOBE/ICH B IOJHOM 00bEME.
7 Xopor1io 3adreHo [TocTaBnenHas 3amava perieHa BepHo, Koa paboTocmocoOeH.
AHaJin3 penieHus MPOBE/ICH B JOCTATOYHOM 00BEME.
6 Xopor1io 3aureHo [TocTaBneHnHas 3amava perieHa BepHo, Koa paboTocmocoOeH.
IIpoBeneH aHayu3 pelIeHusI.
5 VY noBnerBopure 3auTeHo [ocraBneHHas 3a1a4a pemieHa BEpHO, KO pab0oTOCIIOCOOCH.
JIBHO [IpoBeieH HEMOHBIN aHATH3 PEIICHHUS.
4 VY noBnerBopure 3auTeHo [ocraBneHHas 3a1a4a pemieHa BEpHO, KO pab0oTOCIIOCOOCH.
JIBHO [IpoBeneH HEMONHBIA aHANHW3 PEHICHUS C YaCTHYHBIMU
omuOKaMu.
3 HeynosnerBopu He 3aureno | [locramieHHas 3aada penieHa ¢ HEBEPHBIM OTBETOM.
TEIBHO
2 HeynosnerBopu He 3aureno | [locraBieHHas 3amadya He pelicHa, IPEICTaBICHHBIN
TEIBHO CTYACHTOM KOJI YaCTHYHO PabOTOCIOCOOCH
1 HeynosnerBopu He 3aureno | [locraBieHHas 3amadya HE pelicHa, IPEICTaBICHHBIN
TEIHHO CTYJIEHTOM KOJ He paboTOCIoCcoOeH.



https://raw.githubusercontent.com/jpatokal/openflights/master/data/airports.dat
https://raw.githubusercontent.com/jpatokal/openflights/master/data/routes.dat

10- Tpaauumonnas «3auTeHo»/ Omnpenenenue

OanbHas 1mIKajia «He 3auTeHo»
IKajia
0 Hey[lOBHeTBOpPI He 3auteno IlocTaBnenHnas 3agaua He BBITIOJIHEHA, KOJ HE MPCACTABJICH

TCIBHO

4.4. MeTtoanueckue MaTepuaJIbl

3a4eT C OLEHKOW MPOBOJUTCA B KOMIBIOTEPHON ayAUTOPUU, C YCTAHOBIICHHBIM
nuctpuOyTuBoM Anaconda, ¢ JOCTYIOM B JIOKAIBbHYKO CETh AKaJeMHHM M TJIOOAIBHYIO CETh
Hntepuer. CobecenoBaHue MPOBOAUTCS HWHAMBUAYAIBHO C KaXIbIM CTyaeHTOM. B xone
cobeceJ0BaHuUs TIOBOJATCS UTOTH YCIEBAEMOCTH CTYACHTA B COOTBETCTBHH ¢ (opmyrnoit (1). B
TOM ClIy4ae, €CIM MOJIy4eHHas OLICHKA yCTPAauBAET CTYICHTA JaHHAs OLICHKA SIBJIIETCSI UTOMOBOM.
B Tom cnywae, eciu CTYAEHT HE COIJIACEH C OLICHKOW, CTYAEHT BBIIOJHSET IPEAJIOKEHHOE
3aJjaHue, TMOCJe PEHIeHUs KOTOpOro, CO CTYIAEHTOM MpoBoauTCsA coOecenoBaHue. OleHKa 3a
3aJJaHME BBICTABJISIETCS COIJIACHO MPUBEIEHHOM BhIlIE Kaye. MToroBas onieHKa BBICTABIISAETCH,
KaK cpefiHe apu(pMEeTHUecKoe OT CyMMbl HAOpaHHOTO KOJHYECTBa OayuioB C OKpPYTJICHHEM [0
LIEJIOTO B MEHBIIECIO CTOPOHY.

[Ipu ycnoBum Habopa 4 wu Oojee HTOrOBBHIX OaljoB, KOMIIETEHIIMS CUUTAETCS
c(hopMUPOBAHHOM B YaCTH YKa3aHHOW B 1. 1, MO TaHHOW JAMCIMIUIMHE BBICTABIACTCS OIlCHKA. B
WHOM cIlyyae, KOMIIETCHLUsS CYHUTaeTca Hec(HhOpPMHUPOBAHHOW, MO JaHHOW JUCIUILIMHE
BBICTABJISIETCS OLIEHKA «HEYIOBIETBOPUTEIHHOY.

B cnyudae, ecnu AgucCUUMIUIMHA TOJHOCTBIO MM YaCTUYHO IPOBOJMIIACH C NPUMEHEHUEM
TEXHOJIOTUH DJIEKTPOHHOTO OOYYEeHHS W/WIM JUCTAaHIMOHHBIX TEXHOJIOTHUH, 3a4eT MOXKET
MIPOU3BOJUTHCS ¢ Ucnoyib3oBaHueM cucteMbl C/1O AkageMuu 1 NpUMEHEHHEM MPOKTOPUHTA.

5. MeToaunuyecKkue YKazanusd 1Jist oﬁyqaloumxca
10 OCBOCHHIO TUCHHUIIJIMHBI

Jlomannue 3a1anus Ui CaMOCTOSITENIbHOM MOJTOTOBKU MOTYT OBbITh OIyOJMKOBAHBI:
1. B OGnore npenojaBatens Ha caiiTe €COnomy.ranepa.ru;
2. B rpymnme BKonrakre;
3. Beblcnanbl Ha 0011YI0 TOYTY TPYIIIBI

KoHkpeTHBIH coc00 KOMMYHUKAITUH CO CTYJCHTaMH OMPEIEIISETCS MPEToaBaTeNIeM.

JUis  TOArOTOBKM K  MPAKTHYECKHMM  3aHATHUSAM  HEOOXOJUMO  O3HAKOMHUTBCA €
PEKOMEHJOBAaHHOW JINTEpaTypOil, MOBTOPUTh MaTEpHUaT MPEIBIAYIINX MPAKTHUYECKUX 3aHSATHIH.
[Ipy BO3HMKHOBEHMM BOINPOCOB OOpAaTUTCS K IMPENojaBaTeNlio IO 3JIEKTPOHHOM mouTe C
yKa3aHHEM KOHKPETHOW MpoOyieMbl W (W) MPUUTH K TPENOJaBaTeN0 Ha KOHCYJIBTAIHIO B
YCTAHOBJICHHOE BpEMs.

Jis  TOATOTOBKM TNHCHPMEHHBIX JIOMAITHUX 3aJaHUil HEOOXOAWMO O3HAKOMHUTBCS C
PEKOMEH/I0BaHHOH JIUTEpaTypoil, HOBTOPUThH MaTepUa MPeIbIAYIIUX MPAKTHUYECKUX 3aHATUH.

B tedenune kypca npenoaBaTensb BIpaBe Mpeiaratb CTyJeHTaM JOMOJTHUTEIbHBIC 33/ 1aHUs
MOBBIIIEHHON CJIOXXHOCTH JUIsI HAYUCIEHHs JOMOJHUTENBbHBIX 0ayuioB. IlpaBuia BhINOJIHEHUS
JAHHBIX 3aJJaHUHd W HAYUCIIEHHs OaJJIOB OOBSBISIFOTCS IpErojaBaTesieM HHIUBUAYAIBHO JUIS
KaXJI0T0 3aJIaHHsI TOBBIIIEHHON CII0KHOCTH.

CamocrosTenbHas pa60Ta CTYACHTOM OCYIICCTBIACTCA I 3aKPCIJICHUA HU3YYCHHOI'O
MaTcpHralia mocCjiC NPpaKTUICCKUX SaHHTHﬁ, JJIA BBIIMIOJTHCHUA JOMAIIHHUX 3a,[[aHI/II>'I, IJI U3yUYCHUSA
JOMOJIHUTCIIbHBIX MaTCpHUaJIOB.

No Tun Ykazanus
n/n 3aHATHS

Tema 1. OcHOBBHI s13bIKa porpammupoBanust Python

1 Jm3 VYcranoBka Anaconda Ha goMainHuit komnsrotep. [pounrars riaesl 1-2 (Wes MCKinney
2018). I[Ipounrats u pazobpats riaBy 3 (Wes MCKinney 2018).

BBINONHUTH JOMaIHEE 331aHHe.




Ne Tun
/o | 3aHATUA

Vkazanus

T

ema 2. OcHoBsl NUMPY. Brluucnenus ¢ BeKTopamMH ¥ MaTpuLiaMy (MaccuBaMu)

2 JUII3

[Ipouurats u pasodpars rnasy 4 (Wes MCKinney 2018).
BerlnosHuTh JOMalIHee 3a/laHue.

Tewma 3. Beenenue B Pandas

3 JUII3

[pouwnTats U pazobpars rnaesl 5-6 (Wes MCKinney 2018).
BBIMONHUTH JOMAIITHEE 33/IaHHe.

Tema 4. OuncTka ¥ MOATOTOBKA TaHHBIX

4 JUII3

[pounTats U pazobpats rnaesl 5-6 (Wes MCKinney 2018).
BBIMONHAUTH JOMAIITHEE 33/IaHHe.

Tema 5. O0benrHeHHe, KOMOMHAIMS U H3MEHEHHE pa3Mepa JaHHbIX

5 JUII3

IpouwnTats U pazobpars raaesl 7-8 (Wes MCKinney 2018).
BBIMONHUTH JOMAIITHEE 33/IaHHe.

Tema 6 Busyanuzanust.

6 JUII3

[pounTats U pazobpars raay 9 (Wes MCKinney 2018).
BBIIOIHUTS JOMAIIHEE 33/1aH¥e.

Tema 7. ArperupoBanue U IpynInupOBKHU.

7 JVII3

IIpouutats u paszodpars rnaBy 10 (Wes MCKinney 2018).
BBIIONHUTH JOMAIIIHEE 33/IaHIE.

Tema 8. BpeMeHHbIE psbI.

8 JUII3

IIpouutats u pazodpars rnasy 11 (Wes MCKinney 2018).
BBIIONHUTS JOMAIIHEE 33/IaHIE.

Tema 9. [Ipumepsl aHanM3a JaHHBIX.

9 JUII3

IIpouutats u paszobdpars rnasy 14 (Wes MCKinney 2018).
BBIIONHUTH JOMAIIHEE 33/IaH¥E.

6. YdeOHasi iuTepaTypa u pecypchbl HHGPOPMALMOHHO-
TeJeKOMMYHHUKANUOHHOM ceTH ""HTepHeT", BKJIIOUYAS NlepeYeHb

y‘leﬁHO-MeTO)II/I‘leCKOFO o0ecnevyeHHus AJI CAMOCTOSATEIbHOM paﬁoTbI

o0yyaromuxcs Mo JUCIUNIHHE

6.1. OcHoBHas IHUTEpaTYypA.
1. Wes MCKinney. Python for Data Analysis. 2nd edition. 2018

6.2. JlonoyiHUTENbHAS TUTEpATypa.
2. Yac Makkunnu. Python u ananu3 nanneix. 2015.

6.3. YuebHO-MeTouuecKoe obecreueHre CaMOCTOATENbHOM padoThI.
OtnenpHOE 0O0ECTICUEHHE HE MTPEyCMOTPEHO.

6.4. HopmatuBHbIE IPaBOBBIE JOKYMEHTHI.
He npenycmorpensl.

6.5. HTEpHET-pECypCHI.
https://www.anaconda.com/download/

https://pandas.pydata.org

https://seaborn.pydata.org

https://matplotlib.org

http://Ims.ranepa.ru

6.6. IHple UICTOYHUKH.
He npegycmotpensl.

7. MarepuajbHO-TeXHHYecKas 0a3a, HH(QpOPMaIHOHHBbIE TEXHOJIOTUH,
NporpaMMHoe odecneyeHne 1 HH(POPMaLMOHHbIE CTIPABOYHbIE CHCTEMbI



https://www.anaconda.com/download/
https://pandas.pydata.org/
https://seaborn.pydata.org/
https://matplotlib.org/
http://lms.ranepa.ru/

NS

KomnberoTepHsIit Ki1acc
JlocTyll B UHTEPHET U JIOKAJIbHYIO CETh AKaJeMUU
[TpoexunonHoe o0opynoBaHue
[Iporpammuoe obecrieueHue:
—  Windows/Linux/Mac OS
— Juctpubyrus Anaconda
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