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1. IlepeyeHb NJIAHMPYEMBbIX Pe3y/JbTATOB 00y4YeHHs MO JUCHMUILINHE,
COOTHECEHHBIX C MJIAHUPYEMbIMH Pe3yJbTATAMH OCBOCHUSI IPOrPaMMbI

1.1. JucuuminHa o0ecrneyuBaeT OBIAICHUE CACYIOUIMMU KOMIIETCHIIUSIMU:

Kon Hanmenosanune kommerentmn | Kop srama ocBoeHwst HanmenoBanue sTamma 0cBOCHHS
KOMIICTCHIIUU KOMIICTCHIIU U KOMIICTCHIITUHN
YK-1 Criocoben OCYILECTBIIATh

crocoOeH 00001aTh U KPUTHYECKU
onenuBatsk HUP u Ha ux ocHOBe
VK-1.1 coctaBnaTh iad HUP, a Takxke
mo1o0paTh HEOOXOAUMEIE

KPUTUYECKUI aHaIu3
npoOJIeMHBIX ~ CUTyauuii  Ha
OCHOBE CHCTEMHOTO II0/IX0/a,

BbIpa0aThIBaTh CTpaTeruio
. . UHCTPYMEHTAJIbHBIE METO/IbI
JecTBUI
YK-6 Criocoben OTIpeIeNATh u YK-6.2 croco0eH
peann30BBIBATh  NPHOPUTETHI CaMOCOBEPILICHCTBOBATHCS CBOH
COOCTBEHHOW JIESTENBHOCTH U 3HaHUS U YMEHHS
CIOCOOBI ee
COBEPILIEHCTBOBAHHUS HAa OCHOBE
CaMOOIICHKH
1.2. B pe3ynbrare 0ocBOEHUS IUCHUIUIMHBI Y CTYJIEHTOB JJOJIKHBI ObITh CPOPMHUPOBAHBL:
OT®/T® npodeccronatbpHbIe Kopx stana ocBoeHus PesynbraTel 00y4yeHus
JeHCTBUS KOMITETECHIINH
BEJICHUE aHATTUTHIECKON VK-1.1 Ha YpOBHE 3HAHWA:
paboTHI B 00NacTu MPEeIMETHOM 00acTy;
AKOHOMHKH U (PUHAHCOB KPUTUYECKOTO aHAJIN34;
Ha YpPOBHE YMCHHUI:
noz00paTh HEOOXOANMBIE HHCTPYMEHTAIIbHBIE METO/IbI;
MPUMEHATh ~ WHCTPYMEHTAJIbHBIE  METOABI M
npoenenust HUP;
BEJICHUE aHATTUTUYECKON YK-6.2 Ha ypOBHE 3HAHUIL:
paboThI B oOnacTu METOJI0B CaMOCOBEPILIEHCTBOBAHHUS
SKOHOMUKH 1 ()THAHCOB Ha YpPOBHE YMEHHUIL:
KOPPEKTHOT'O paclpeeNeHusl IPUOPUTETOB.

2. O0BeM U MecTO AUCHHUILIMHBI B cTpyKTYype OIT BO

O0beM TMCUUTLTHHBI
3 3E, 48 ak. uacoB Ha KOHTAKTHYIO pabOTy C IperoiaBaTesieM, 56 ak. 4aCOB Ha CAMOCTOSITEIIbHYIO
paboty obyuaromuxcs; 4 ak. gaca. Ha nmpomexxyTouHyIo aTTecTaIuio;
Mecto qucuumiannsl B ctpykrype OII BO
— ®T/1.B.02 «BBenenue B ananu3 ganusix ¢ Python» 1 kype, 1 cemectp
— TUCLUIIMHA PEaTU3yeTCsl MOCIe U3YUESHUs AUCHUTIINH:
sKOHOMHUYEcKas nHpopMaTuka (B o0beme OakanaBpuara)
MaTeMaTHYeCKHii aHanm3 (B 00beMe OakanaBpuaTa)
anredpa (B o0beMe OakanaBpuaTa)
— AMCLUIUIMHA MOXET Pean30BaThCsl YACTHUHO UIIH MOIHOCTHIO ¢ npuMeHeHueM D0 u/umu JJOT.
VYyeOHble MaTepHalibl JUCHUILUIMHBI pa3MelIaoTcs 1o aapecy lms.ranepa.ru
— ¢opMa IPOMEKYTOUHOM ATTECTAIIMH — 3a4€T C OLICHKOH.




3. CopaepxaHue M CTPYKTYPa THCIHUNIHHBI

O0beM TUCIMILIMHB (MOIYJIs), aK. Jac./ Jac. dopma
KonrakTHas paborta Texymero
Oyuarouuxcs ¢ KOHTPOIA
Ne n/m HaunmenoBanue TeM (pasaenos) ooy CP YCIIEBAEMOCTH ,
Bcero MpeTnoaaBaTeseM Ny
. TIPOMEXYTOYHON
10 BU/1aM y4eOHBIX 3aHITHH
aTTecTaluu
J | P | O3 | KCP
Ounas ¢opma 00ydeHHS
Tema 1 OCHOBBI sI3bIKa 8 2 2 4 3
nporpammupoBanus Python
Tewma 2 OcuoBel NUMPY. Beraucienust
C BEKTOpaMHU M MaTpuliaMu 10 2 2 6 A3
(MaccuBamm)
Tema 3 Baenenune B Pandas 12 2 4 6 113
Tema 4 OuncTKa ¥ OArOTOBKA JaHHBIX 12 2 4 6 J3
Tema 5 O0ObeauHeHne, KOMOMHALUS U 14 2 4 8
M3MEHEHHE pa3Mepa JaHHbIX
Tema 6 Busyanuzanus 14 2 4 8
Tema 7 ArperupoBanue u 12 2 4 6
TPYNITUPOBKA
Tema 8 Bpemennsle psiibl 12 2 4 6
Tema 9 ITpuMeps! aHaNM3a JAHHBIX 12 4 6
ITpomexxyTouHas arTecTanus 4 3ayer ¢ OLUEeHKOU
Bcero: 108/81 | 16/12 32/24 56/42

[Tpumeuanue* — GopMBI TEKYILIETO KOHTPOJISI yCIIEBaEMOCTH: foMatiHee 3aaanue (/13)
[Mpumeuanne **: B paMkax YKa3aHHOW KOHTaKTHOW pabOThl € OOydYarOIUMHUCS Y4eOHbIe 3aHATHUS MOTYT
TpoBOAUTHCS ¢ ucronb3oBarueM JOT n/mmm 30

Coz[epmafme JAUCHHUIIIIMHBI

Tema 1. OcHOBBHI s13bIKa IporpaMMupoBanus Python
Juctpudytus Anaconda. Jupyter Notebooks. OcuoBbl si3bika mporpamMmupoBanusi. CTpyKTYpbI
JaHHBIX, QYHKUIUH, HalliIbl.

Tema 2. OcroBet NUMPY. Beruucienus ¢ BEKTOpaMu U MaTpHUilaMu (MacCUBaMH )

O6wextsl  NumPy ndarray. OcHoBHble (YHKIMH. BekTOpHOE MpOrpaMMHpPOBaHHE.
Maremaruueckue u ctatuctuueckue Meroasl B NUMPY. bynessl onepanuu. Coptuposka. [louck
YHUKaJIbHBIX UMeH. JInnelinas anreOpa. ['eHepaTop «ciaydalHbIX) YHCE.

Tema 3. Brenenue B Pandas.
CrpykrypupoBanHbie aanHbie: Series, DataFrame. Munekcanus. OcHoBHble (yHKIMHU. Pacuer
CTaTUCTHK TaOmuI. IMIOPT TEKCTOBBIX JaHHBIX, TabuI CSV, Tabmuil Excel.

Tema 4. OuncTKa U IIOATOTOBKA JaHHBIX

OO6paboTka OTCYTCTBYIOIIMX JaHHBIX. [IpeoOpazoBaHMe JaHHBIX: TOUCK JyOJIMKATOB,
npeoOpa3oBaHKe MO YCJIOBUIO, 3aMEHA 3HA4YEeHUH MO ycioBuio. OOHapyXeHHe U (pUIbTparys
BBIOpOCOB. JlaMMu. MaHHITYJISIIUN CO CTOKaMU. BeKTOpHU3aIyst CTPOKOBBIX JaHHBIX.

Tema 5. O0benuHeHre, KOMOMHAIIMS U H3MEHEHHE pa3Mepa TaHHBIX

Hepapxuueckoe wuHAeKcUpoBaHue. [lepexkoH(purypupoBaHue JaHHBIX C  COPTUPOBKOIA.
Brruucnenue cratuctuk. OObeanHeHne HaOOPOB JAaHHBIX. M3MeHEHHE pa3MEepHOCTH NaHHBIX,
CBOJIHBIE TaOJIULIBL.

Tema 6. Buzyanuzanus
Busyanuzanus mathplotlib. Busyanusamus seaborn.




Wepapxuueckoe wuHAekcupoBanue. llepekoHpurypupoBaHue MHaHHBIX C  COPTUPOBKOM.
Boeruncnenue craructuk. O0benuHeHne HAOOPOB NaHHBIX. VI3MEHEHHE pa3MEpPHOCTH JTAHHBIX,
CBOJIHbIC TaOJIHIIBI.

Tema 7. ArperupoBaHue U TPyIITUPOBKH

Hepapxuueckoe wuHAEKcHpoBaHue. [lepekoH(UTYpUpOBaHHE JaHHBIX C  COPTHUPOBKOA.
Boruncnenue cratuctuk. O0beanHeHHEe HAOOPOB AAaHHBIX. M3MeHeHHe pa3sMEpHOCTH JaHHBIX,
CBOJIHBIC TaOJHIIBI.

Tema 8. Bpemennsle psiabt

Tunel nanHbIX: Bpems, natel. KonBepranus BpeMeHu u aat. Bpemennoit psa. JlmamasoHsl nat,
9acTOTHOCTB U cMerienue. [lepuossl, pacyersl ¢ nepuonamu. CMeHa pa3MEPHOCTH U YaCTOTHOCTH
BpeMeHHOTO psifa. [loaBmkHOE OKHO BHIOODA.

Tema 9. [Ipumeps! aHamM3a TaHHBIX
AHanu3 UMEH HOBOPOJXK/ICHHBIX. AHAJIN3 Pe3yJbTaTOB BEIOOPOB.

4.MatepuaJibl TeKylLIero KOHTPOJISA YCIeBAeMOCTH 00y4aommxcsi 1 (POH/
OLICHOYHBIX CPeICTB MPOMEKYTOYHON aTTeCTALMH 10 AN CHMILJIMHE

4.1. dopMbl u MeTOAbl TeKYUIEro KOHTPOJSI YCIEBAeMOCTH OOY4YAWIIUXCHA U
IMPOMEKYTOYHOM aTTEeCTALMH.

4.1.1. B xone peamuzanuu aucuumiuabl ®T/.02 «BBenenne B aHAJIW3 JAHHBIX C
Python» wucnmoab3ywTcsi cieayomde MeTOAbl TeKYHIero KOHTPOJsSl YyCIeBaeMOCTH
00yYaKOIIMXCS

Tewma (pa3gen) MeTo/ bl TEKYIIEro KOHTPOJISl YCIIEBAEMOCTH
Tema 1 Jlomamnee 3aganue 1
Tema 2 JlomarniHee 3aganue 2
Tema 3 JlomarHee 3agaHue 3
Tema 4 JlomarnHee 3amanue 4
Tema 5 Jlomariiaee 3aianue 5
Tema 6 JlomarniHee 3aganue 6
Tema 7 Jlomarninee 3aganue 7
Tema 8 JlomarHee 3aganue 8
Tema 9 JlomarHee 3aganue 9

4.1.2. 3a4eT NMPOBOAUTCS ¢ MPUMEHEHUEM CJEIYIOIINX MeTOAO0B (CPeICTB). B BUAC YCTHOTO
coOeceI0BaHUs IO pe3yJIbTaTaM BBIIOJIHEHUS 33aJJaHUI TEKYLIETO KOHTPOJIS yCIIEBAEMOCTH.

4.2 MatepuaJjibl TEKYII€r0 KOHTPOJISI YCIIeBA€MOCTH 00y4aI0IIMXCH

TunoBble OLlEeHOYHbIE MATEPHAJIBI 110 TeMe 1

JNomarHee 3amanue 1. YcraHoBka auctpuOyTHBa Anaconda Ha mepcoHaJbHOM KOMIIbIOTEpE,
O0OHOBJICHHE TTAKET BXOSAIINX B AUCTPUOYTHB

TumnoBbie OLleHOYHBIE MATEPUATBI MO TeMe 2

JlomamrHee 3amanue 2. BoruncieHue omnpeneauTenss MaTPUIbl, HaXOXKICHHE KOPPEISLUOHHON
MaTPHIIBL.

TunoBble OLIEHOYHbIE MATEPUAJIBI IO TemMe 3

JNomarnee 3aganue 3. Ummopt nanueix u3 Microsoft Excel. Immopt BpemeHHOTO psijia ¢ caiita
Yahoo Finance.

TumnoBbie OlleHOYHBIE MATEPUAIBI 1O Teme 4



Jlomamuaee 3amanue 4. Pabora c¢ mamaemMu  https://openflights.org/data.html. Haiitu
MPOMYIIEHHBIC JaHHBIC, HANTH YHUKAIBHBIC HIMEHA MTPOITYIIEHHBIX JTAHHBIX.

TunoBble OLIEHOYHbIE MATEPUAJIBI 110 TEME S

JNomarnee 3amanue 5. O0beaunenue panubix hitps://openflights.org/data.html. Ot6op manHBIX
10 YCIJIOBHIO.

TumnoBbie OLeHOYHBbIE MATEPUATBI 11O TeMe 6

JomamHee 3amanue 6. Busyanmsanus nanaeix https://openflights.org/data.html na xapre mupa.
Busyanuzanus CTaTUCTHYECKUX JTAHHBIX.

TunoBbIe OIIEHOYHbIE MATEPHAJIBI IO TEMe 7

[omamnee 3aganue 7. ArperupoBaHue€ JaHHBIX [0 CTpaHaM U aBHAKOMIIAHUAM
https://openflights.org/data.html.

TumnoBbie OLleHOYHBbIE MATEPUATBI 110 TeMe §

Jomaminee 3amanue 8. Boirpyska koTupoBok akiuii ¢ Google Finance. Pacuer KymyJisiTHBHBIX
npoueHToB. Pacuer 200-1HEBHON CKOJIB3SILEH.

TunoBble OLlEeHOYHBbIE MAaTePHAJIBI IO TeMe 9

JomamHee 3ananue 9. Ananus nataceta Upucel.

4.3. OueHovHbIe CpeCTBA /1JI51 MPOMEKYTOUHOM aTTeCTAI[UU.

4.3.1. llepeyeHb KOMNeTEeHIMIi ¢ yKa3aHHEM ITANoB UX (JOPMHUPOBAHUS B Mpouecce
ocBOeHMsA 00pa3oBaTe/bHOI nporpamMmel. IlokaszaTesn 1 kpuTepun oeHMBaHUS
KOMIIETeHIUH ¢ Y4eTOM 3Tana ux ()opMupoBaHusi

Kon HaumenoBanue koMnereHIUH Kop srana ocBoeHus HaunmMenoBanue srarma 0OCBOEHUS
KOMIIETEHIUH KOMIIETEHIUH KOMIIETEHIUH
VK-1 Criocoben OCYIIECTBIIATH

crocoOeH 0000MmAaTe M KPUTHIECKI
onenuBath HYP 1 Ha uX ocHOBe
VK-1.1 cocrasiaTh tiad HUP, a Taxoke
mo100paTh HEOOXOAUMEIC

KPUTHYECKUH aHaJIn3
MpoOJeMHBIX ~ CHUTyalMid  Ha
OCHOBE CHCTEMHOI0O IOAX0[a,

BbIpa0aThIBaTh CTPaTEruro
o o UHCTPYMEHTAJIbHBIE METO/IbI
JeHcTBHH
YK-6 Criocoben OTIPEeICNATh u YK-6.2 croco0eH

peann3oBBIBATh  NPHOPUTETHI CaMOCOBEPILIEHCTBOBATHCSI CBOU
COOCTBEHHOM JCATCIBHOCTU H 3HaHUA U YMCHUA
CIOCOOBI ee
COBEpLICHCTBOBAHUSI Ha OCHOBE
CaMOOIICHKH

Oran ocBOEHU ITokazarens OLeHUBAHUSA Kpurepuii onieHuBanus

KOMITETEHINH

YK-1.1 crocoOHOCTh cocTaBuTh IuaH HUP Ha | moknanm Hay9HOMY pyKOBOAWTEIIO

OCHOBE aHalu3a IMPeAMETHON 00iacTu u
110JJ00paTh HHCTPYMEHTBI

YK-6.2 CHOCOOEH CaMOCOBEPIIEHCTBOBATHCS CBOU | ypOBEHb NpodeccHOHAIBHOrO pocTa
3HaHHS ¥ YMEHHS

4.3.2 TunoBble OlleHOYHBIE CPEICTBA
Hcnonb3ys naracet
https://raw.githubusercontent.com/jpatokal/openflights/master/data/airports.dat
" gartacer
https://raw.githubusercontent.com/jpatokal/openflights/master/data/routes.dat
HalTH 5 KpyNHEWIIMX a’ponopToB B cTpaHaXx EBpocoro3a Mo KOJMYECTBY BBUIECTOB/IPUIIETOB
aBHAKOMIIaHUI.

Ikana oueHuBaHusl.
Ornenka omnpenensiercs: mo popmye:
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riae N — JOMAIlHUX 3aJlaHuii, B; — onieHka 3a qomamnee 3aganue mo 10-tu OanpHOM mkane, | —
HUTOTOBOE KOJIMYECTBO 0ajIIoB.
10- TpanuunonHast «3a4yTeHo»/ Omnpenenenue
GanpHAA IIKana «He 3aureno»
IIKaja
10 OTtnraHO 3a4reHo [TocraBnenHas 3agaya penieHa BEPHO, KOJ ONTHUMAIEH H
paboTOCIOCOOCH.
AHani3 peneHust MpoBeJIeH B IOJIHOM 00beMe.
9 OTtnraHO 3a4reHo IMocTaBnenHass 3amada pemieHa BEpPHO, KOA YacTHYHO
ONTHUMAJICH U PabOTOCIIOCOOCH. AHAMM3 PEIICHUs IPOBEICH
B ITOJTHOM O0BEME.
8 OTimaaO 3auTeHo [ocraBieHnHas 3a1a4a penieHa BEpHO, Koz paboToCIIocoOeH.
AHani3 penieHust MpoBeJIeH B IOJIHOM 00beMe.
7 Xoporio 3aureHo [ocraneHHas 3a/1a4a penicHa BEPHO, KO paboTOCIIOCOOCH.
Amnanu3 penieHust MpoBEEeH B JOCTATOYHOM 00BEME.
6 Xoporio 3auTeHo [TocraBienHas 3aa4a pemieHa BEpHO, Koz paboTocrmocoOeH.
[TpoBeneH aHanu3 perieHus.
5 Y noBnerBopure 3a4reHo [ocTaBnenHas 3aga4a pemeHa BEpHO, KOJ pad0TOCIIOCOOEH.
JILHO IIpoBeieH HEMOIHBIN aHAJIU3 PEICHHUSL.
4 YnoBneTBopure 3adreHo [TocTaByieHHas 3ama4a perieHa BepHo, Ko paboToCocoOeH.
JBHO [IpoBeneH HemoNMHBIN aHAMM3 pEIICHHS C YacTHYHBIMH
OINOKAMH.
3 Heynosnersopu He 3auteno ITocTaBieHHas 3a1a4a pelIeHa ¢ HEBEPHBIM OTBETOM.
TEJIBHO
2 HeynosnerBopu He 3aurteno IlocTaBneHHas 3ajaya He pelleHa, MPenCTaBICHHBIN
TEJLHO CTYIGHTOM KOJI YaCTHYHO paboTocrnocodeH
1 Heynosnersopu He 3auteno IlocTaBneHHas 3ajada He peElICHA, IPEICTaBICHHbIN
TEIBHO CTYJICHTOM KOJT HE pab0TOCIIOCO0EH.
0 HeynosnerBopu He 3auteno [TocTraBneHHas 3aa4ya HE BBIIIOJIHEHA, KOJ HE IIPECTaBIICH
TEJILHO

4.4. MeTonuyeckue MaTepuasbl

3aueT ¢ OLEHKOM NPOBOAUTCA B KOMIIBIOTEPHOH ayAMTOPUHU, C YCTaHOBJIEHHBIM
auctpuOyTuBoM Anaconda, ¢ JOCTYNnoM B JIOKAIbHYIO CETh AKaJeMHHM M TJIO0AJIbHYIO CETh
Wntepner. CobecenoBaHue MPOBOAUTCS HWHAMBUAYAIbHO C KaXIbIM CTyJA€HTOM. B xone
cobeceToBaHUS TIOBOJATCS UTOTH YCIEBAEMOCTH CTYJEHTa B COOTBETCTBHHU ¢ (opmyioif (1). B
TOM CJIy4ae, ecjM MOJIyYeHHas OlIeHKa yCTpanuBaeT CTyAeHTa JaHHasl OIICHKA SIBJISIETCS UTOTOBOM.
B ToMm ciywae, ecnM CTYJEHT HE COIVIACEH C OLIEHKOW, CTYAEHT BBINOJHSET IMPEMIOKEHHOE
3a/laHue, TMOCJe PEelIeHUs] KOTOPOTo, CO CTYIEHTOM MpoBoauTcs cobecepoBanue. OleHka 3a
3a/laHue BBICTABIISICTCS] COTJIACHO MPUBEIEHHON BHIIIE IKane. MIToroBas oleHKa BBHICTABISICTCS,
KaKk cpefaHe apupMeTHYecKoe OT CyMMbl HAOpaHHOTO KOJWUYECTBA OAJJIOB C OKPYIJICHHEM JI0
LIEJI0T0 B MEHBIIECIO CTOPOHY.

[Ipu ycrmoBun HabGopa 4 wu Oojiee UWTOTOBBIX 0ayioB, KOMIIETCHITUS CUYUTACTCS
c(hOpMHUPOBAHHON B YaCTH yKa3aHHOW B 1. 1, MO TaHHOW JUCIMIUIMHE BBHICTABISICTCS OIICHKA. B
WHOM cllydyae, KOMIIETCHIMsSI CUYuTaeTcs Hec(hOpMHUpPOBAaHHOW, MO JAHHOM TUCIUILIMHE
BBICTABJISIETCS OLICHKA «HEY/I0BIETBOPUTEIBHOY.

B cnyuae, ecnu JQUCHUIUIMHA TOJHOCTHIO MM YaCTUYHO MPOBOAMIACH C MPHUMEHEHHEM
TEXHOJIOTHH D3JEKTPOHHOTO OOYYeHHMS W/WIM JUCTAHIIMOHHBIX TEXHOJIOTHUH, 3a4e€T MOXKET
MIPOU3BOIUTHCS C HCTonb3oBaHueM cuctembl C/1O AkagemMun u mpuMEeHEHUEM MTPOKTOPUHTA.

5. MeToauueckue YKazaHnus 1Jist oﬁyqamumxcﬂ
M0 OCBOCHHMIO JHCHHUIIJIMHbI

JlomanHue 3a1aHus JU1si CAMOCTOSTENIBHOM MOJATOTOBKU MOTYT OBITh OIyOJINKOBAHBI:
1. B Onore mpenojaBatens Ha caiiTe economy.ranepa.ru,



2. B rpynmne BKonTakre;
3. BeicnaHbl Ha OOMIYIO MTOYTY TPYIIIIHI

KonkpeTHblit ciocod KOMMYHHKAIIUU CO CTYACHTAMH ONpPEeIsIeTcs pernoaaBaTesieM.

Jns  [moATOTOBKM K MPAKTUYECKUM — 3aHATUSIM ~ HEOOXOJUMO  O3HAKOMHUTBCS €
PEKOMEHI0BAaHHOM JTUTEPaTypoil, MOBTOPUTh MaTepHall MPEIbIAYIINX MPAKTUYECKUX 3aHSITHI.
[Ipy BO3HHKHOBEHHMH BOMPOCOB OOpATUTCS K TPEMOAABATEII0 IO JJIGKTPOHHOH Io4YTe C
yKa3aHMeM KOHKPETHOH MpoOieMbl U (WIM) NPUMTH K MPEnojaBaTeli0 Ha KOHCYJIbTALUIO B
YCTaHOBJIEHHOE BpEMSI.

Jlis  MOATrOTOBKM MUCHMEHHBIX JIOMAIIHUX 33JaHUi  HEO0OXOJUMO O3HAKOMHTHCS C
PEKOMEHI0BAHHOU JIMTEPATYPOid, TOBTOPUTH MAaTEepUal MPEIbLAYIIUX MPAKTHYECKUX 3aHITHIA.

B Teuenue kypca npemnojiaBatenb BIpaBe MpeiaraTh CTYICHTaM JOMOIHUTENbHbIC 3aJaHHs
MOBBINICHHON CIIOKHOCTH JIJII HAYWCIICHUS JIOMOJHUTEIBHBIX OamuioB. [IpaBmia BBITOJHEHUS
JAHHBIX 3aJaHUM M HA4YUCIICHUs OayioB OOBSABISAIOTCS MpernoiaBaTelieM WHANBHIYAIbHO IS
Ka)KJIOTO 3a/IaHMsI TIOBBIIEHHOM CII0KHOCTH.

CamocrosTenpHas pa60Ta CTYACHTOM OCYHICCTBJIACTCA IJIs 3aKPCIICHHUA H3YUCHHOI'O
MaTcpuala 1mocjic MpakKTUICCKux SaHSITI/II\/’I, JJI BBITIOJITHCHUS JOMAIIHHUX SaHaHHfI, JJI1 U3YUCHUA

JOIIOJIHUTCJIIbHBIX MATCPUAJIOB.
Ne Tun Vkazaaus
n/n | 3aHATHA

Tema 1. OcHOBHI s13bIKa ITporpammupoBanus Python
1 Jut3 VYcranoBka Anaconda Ha qomainHui komibtotep. [Ipountats riaassl 1-2 (Wes MCKinney
2018). IIpouunTats 1 pazodpars rinasy 3 (Wes MCKinney 2018).
BBINOJIHUTE JOMAIIHEe 3aJaHHe.
Tema 2. OcroBel NUMPY. Berancnerns ¢ BEeKTOpaMu M MaTpUIlaMu (MacCHBaMH)
2 J/113 [Tpounrats u paszobpats riasy 4 (Wes MCKinney 2018).
BEINONHUTE TOMaNIHee 3aiaHue.
Tema 3. Beenenue B Pandas

3 JIT13 [Tpountath U pazobpats rnaesr 5-6 (Wes MCKinney 2018).
BBINOJIHUTE JOMAIlIHEe 3aJaHHe.

Tema 4. OuncTka U MOATOTOBKA JaHHBIX
4 JI/TI3 [pounTath U pazobpats riass 5-6 (Wes MCKinney 2018).
BeInosHUTB JOMalIHee 3ajaHue.

Tema 5. O0beHEeHNE, KOMOMHALMS M MI3MEHEHUE pa3Mepa JIAaHHBIX
5 JITI3 [TpounTath U pazobpats rnaeel 7-8 (Wes MCKinney 2018).
BEINOJIHUTE JOMaIlIHEe 3aJaHHe.
Tema 6 Bmsyanmzanusi.

6 JI/TI3 [MpounTaTh U pazobpats rimasy 9 (Wes MCKinney 2018).
BbInosHUTE TIoMalHee 3a/1aHHe.

Tema 7. ArperupoBaHue U FPyIIUPOBKH.
7 JI/T13 [TpounTaTh U pazobpats rnaBy 10 (Wes MCKinney 2018).
BrInosHUTS JOMalHee 3a1aHue.

Tema 8. BpemeHHBIC PSIBI.
8 JIT13 IMpountath U pazobpats rmaBy 11 (Wes MCKinney 2018).
BBINOJIHUTE JOMAIlIHEe 3aIaHHe.
Tema 9. IIpumMepbl aHanM3a JaHHBIX.

9 JITI3 [TpouunTaTh U pazobpats riaBy 14 (Wes MCKinney 2018).
BrInosHUTB JOMalHee 3a1aHue.

6. YueOHasi IMTEpaTypa u pecypchl HHPOPMAMOHHO-
TeJIEKOMMYHUKAIUOHHOM ceTH ""HTepHeT'", BKIIIOYas IepeYeHb
y4eOHO-MeTOAUYeCKOro odecrevdeHus il CAMOCTOSITe/IbHOI padoThI
o0y4Jaromuxcs Mo JUCIHUINIHHE

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



6.2. JlonoJHUTENbHAS JIUTEPATYPA.
2. Yac Makkunnau. Python u ananu3 nanusix. 2015.

6.3. Y4eOHO-METOIMUECKOe 00ECTICUeHHE CaMOCTOSTEIIbHOM PaOOTHI.
OtnenpHOE OOECIIeUeHUE HE MTPEyCMOTPEHO.

6.4. HopmatuBHBIE TPaBOBBIEC TOKYMEHTHI.
He npexgycmotpensl.

6.5. UnTepHeT-pecypchl.
https://www.anaconda.com/download/
https://pandas.pydata.org
https://seaborn.pydata.org
https://matplotlib.org
http://Ims.ranepa.ru

6.6. lHple UICTOUHUKHU.

He npexgycmotpeHsl.

7. MarepuajJibHO-TEXHHYECKasi 0232, HH(POPMALIMOHHbIE TEXHOJIOTHH,
NMporpaMMHoe obecnevyeHue 1 HHPOPMALMOHHBIE CIIPABOYHbIE CHCTEMbI

KomnproTepHslii kiace
JlocTyIl B HHTEPHET U JIOKAJIbHYIO CEThb AKaJeMUu
[IpoexunonHoe 000pyI0BaHKE
[Iporpammuoe obecrieuenue:
— Windows/Linux/Mac OS
— Juctpubyrus Anaconda

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