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AHHOTAITS

padoueii nporpamMmmpl yueOHoi nucuuiiinabl 61.B.J[B.02.01 AHanuTKa U BU3yaau3anus
AaHHBbIX HA Python Ha MHOCTPaHHOM sI3bIKeE /ISl MOATOTOBKUA MATHCTPOB 10 HANIPABJIEHHUIO
09.04.02 UndgopManiuoOHHbIEe CUCTEMbI H TEXHOJIOTMH HanpaBjaeHHOCTH Hayku o TaHHBIX
(Data Science)

Ileqb ocBoeHHMs THCUMILIMHBI: 110 OKOHYAHUIO M3YYEHUS IUCHMIUIMHBI CTYICHT JOJDKEH
3HATh: METOABI U MPHUEMbI BU3YATH3ALMH JaHHBIX; HOTAIIMM WU IPOrpaMMHBIE TPOIYKTHI JUIS Tpa-
(brueckoro 0ToOpayKeHNs aITOPUTMOB; aJITOPUTMbI PEIICHHs TUIIOBBIX 3aJa4, 00JIACTU U CIIOCOOBI
UX MPUMEHEHHSI; METOJOJIOTUH Pa3pabOTKH MPOrPaMMHOTO OOECTICYEHHS; CHHTAKCUC S3bIKA TPO-
rpammupoBanus Python, ocoGeHHOCTH TPOrpaMMHpPOBAaHUS HA ITOM SI3bIKE, CTaHJapTHbIC OHO-
JMOTEKH SI3bIKa IPOrPaMMHUPOBAHUS; OCOOEHHOCTH BBIOPAHHOMN CpPEJIbl IPOrPaMMHUPOBAHUS; METO-
JIbl ¥ TIPUEMBI OTJIQJIKHA ITPOTPAMMHOTO KO/Ia, IIOBBIIICHNS YUTAEMOCTH TPOTPAMMHOTO KOJIa; THITBI
U (opmatsl coolmieHnid 00 ommoOKax, npeaynpexaeHuid. [1o OKoHYaHUIO U3ydEeHUs AUCIUIUINHBI
CTY/ICHT JIOJDKCH YMETh: UCIOJIb30BaTh METOJIBI U TPUEMBbI BU3YaJIU3aIMH JAHHBIX, alTOPUTMBI Hb
aHaJM3a, UCIIOJIBb30BaTh MPOrPaMMHBIE MPOJIYKTHI Ui rpadHueckoro OTOOpayKeHUs; MPUMEHSTh
CTaHJAPTHHIC AITOPUTMBI B COOTBETCTBYIOIIMX OOIACTSX; MPUMEHSTH S3bIK MPOTPAMMHPOBAHHUS
Python a1t Hanmmcanust MPOrpaMMHOTO KOJ1a; MCIIOIb30BaTh BBIOPAHHYIO Cpelly IpOrpaMMHUpPOBa-
HUSI, TPUMEHSITh HHCTPYMEHTApUH U CO3JaHUs M aKTYaJIM3alli UCXOTHBIX TEKCTOB MTPOrPaMM;
BBISIBJIATH OIIMOKM B IPOrPaMMHOM KOJIE, HHTEPIPETUPOBATh COOOIIEHHsI 00 OMmMOKax, mpemy-
NPEXKICHHS, 3aIMUCH TEXHOJIIOTHYECKUX JKYPHAIOB; MPUMEHSITh METOJbI U MPUEMBI OTIAJIKU MPO-
rpaMMHOTo KoJa. TakxKe 1o OKOHYAHMIO U3y4YEHUsI TUCIUILTMHBI CTYICHT JOJDKEH BIIa/IeTh: HAaBbI-
KaMH BU3YaJH3allM{ U aHAJIM3a JaHHBIX; COCTABIICHHUS IOCIIEI0BATEIBHOCTH SHCTBUI IJIs pere-
HHS [TOCTABJICHHBIX 3a/1a4; pa3paOdOTKK alrOpUTMOB aHAJIM3a CO3JaHUs IPOrPAaMMHOTO KoJa B Me-
pe, HeOOXOMMOI ISl IPOBEACHUS aHAIN3a; ONTHUMHU3AIMH POTPaMMHOT0 KOJa; aHaju3a U Mpo-
BEPKHM HMCXOJHOTO MPOrpaMMHOTO KOJA; OTIAJKU MPOrPaMMHOI0 KO/a Ha YPOBHE MPOrPaMMHBIX
MOAYJIEN U MEKMOAYJIbHBIX B3aMMOJICHCTBUN U B3aUMOJEHCTBUI C OKPYKECHUEM.

MecTo IMCHUNJIMHBI B Y4eOHOM IUIaHe. JUCIMITIMHA BKIIIOYEHA B 4acTh y4eOHOro IJ1aHa,
dopMuEpyeMyr0 y4acTHUKAMH OOpa30BATEIbHBIX OTHONICHHWH IO HANpPABICHUIO IOJTOTOBKH
09.04.02 NudopmMainoHHbIE CUCTEMBI U TEXHOJIOTHUH.

TpeboBanus K pe3yJibTaTaM OCBOEHHUS TUCHUIVIMHBI: B PE3yJIbTaTe OCBOCHUS ITUCIIHII-
JUHBI GOPMUPYIOTCS cieayromue KommnereHun (MHaukatopsl): YKA(YK4.1; YK4.2; VK4.3), VK-6.3;
IMKoc-1(ITKoc-1.1; TTKoc-1.2; TTKoc-1.3).

Kparkoe cogepkaHue 1UCHMIIIMHBI:

BBenenue B BU3yanu3aliio U aHalW3 JAaHHBIX. ba3zoBas BU3yanu3anus ¢ UCHOJIb30BAHU-
em oubmmoteku Matplotlib: omunounsie rpadguku. bubnuoreka Pandas kak OCHOBHOM HHCTpY-
MEHT 00pabOTKH JaHHBIX. AHAIN3 JaHHBIX C UCMOIb30BaHueM OmOmuoreku Scikit Learn. ITo-
CTpOEHHE PErpecMOHHBIX Mojenel ¢ ucnoip3oBanueM Stats Models. [TponBunyTas Bu3yanuza-
s gaHHbIx. Kpatkuit 0030p HampaBieHW BU3yaln3alliy U aHAIM3a JUIsd JaJbHEHIero uzyde-
HUSL.

Oo6mast TpynoeMkocTh aucuunaudbl: 108 /3 (yachi/3au. en.)

IIpoMeKyTOYHBIN KOHTPOJIb: 3a4€eT

1. lleans ocBOEHNSI AUCHUILIHHBI

[enbro AUCHIUIUIUHBI « AHAJIUTHKA U BU3Yyalu3alus JaHHbIX Ha Python Ha nHO-
CTPaHHOM $I3BIKE» SIBIIIETCSI OCBOEHUE CTYACHTAMH TEOPETUUYECKUX U MPAKTUYECKUX
3HAHUN U NPUOOpPETeHNEe YMEHUN U HABBIKOB B 00JIACTU BU3yaIM3allMU JAaHHBIX, UX
aHaym3a, (popMupoBaHUE HABBIKOB pabOTHI ¢ si3bikoM Python, a taxke dhopmuposa-
HUE 3HAaHUH B cepe MAMHHOTO 00ydeHUs. TakKe MeNIbI0 JaHHOW AUCITUTUIMHBI SB-
JSIeTCS MPUOOpPETEHNE YMEHW M HABBIKOB NMPUMEHEHUS Ha MPAKTHKE aJrOPUTMOB
aHaJIn3a, METOJ0B BU3yalU3allil JAHHBIX; IO PE3yJbTAaTaM HU3YyYECHUS AUCLUILIAHBI
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CTYACHT AOJDKCH YMCTb IPUMCHATL Pa3JIMYHBIC MOJCIN MANIMHHOIO 06y‘{€HI/I$I 141
peuiaTh BOSHUKAIOMME MIEPEA HUM IIPAKTHUUCCKUEC 3aJa4n.

2. MecTo TMCUMILIMHBI B Y4eOHOM Ipolecce

JucuuninuHa «AHaJUTHKA U BU3yanus3alus AaHHbIX Ha Python Ha mHOCTpan-
HOM SI3bIKE» BKIJIIOUYEHA B ME€PEUEHb JUCLMILINH, popMUpyeMas yyacTHUKaMu oOpa-
30BaTEJIbHBIX OTHOLICHWW. J(McnurimHa «AHaNWTHKAa W BU3yalIM3alusl JAaHHBIX Ha
Python Ha MHOCTpaHHOM S3bIKE» peEaTU3yeTcs B COOTBETCTBHHM C TPEOOBAHUAMU
®I'OC, OIIOIT BO u Yuebnoro mnana no Hampasienuto 09.04.02 Uudpopmannon-
HbIE CHCTEMBI U TEXHOJIOTHUH.

Crnenyromuye TUCUUILIMHBL ABISIIOTCS HEOOXOAUMBIMU JJISl U3YUYECHHS «AHAIN-
TUKA W BU3yalu3anuu JaHHBIX Ha Pythony: «Muctpymenth Data Science B R,
Python, SQL», «Hayxka o nannsix (Data Science)», «baliecoBckue METOIbI B MaIlIuH-
HOM OOYYEHUM.

JucuuninuHa «AHaJUTHKA U BU3yanu3alus AaHHbIX Ha Python Ha mHOCTpan-
HOM SI3bIKE» U3Yy4aeTCsl Ha BTOPOM Kypce.

Oco0eHHOCThIO JUCHMIUIMHBI SIBISETCS PACCMOTPEHHE AJITOPUTMOB aHaIM3a
JAaHHBIX, UX BU3yaJIM3alluy CPEJICTBAMU sI3bIKa MporpammupoBanus Python.

Pabouas mporpamma JUCHUIUIMHBI «AHAIWTHKA W BU3yalIU3allMsl JaHHBIX Ha
Python Ha MHOCTpaHHOM fA3BIKE» JJI1 MHBAJIWJOB U JIULl C OTPAHUYEHHBIMH BO3MOX-
HOCTSIMU 3JI0pPOBbsI pa3padaThIBa€TCsl MHAUBUAYAIbHO C YYETOM OCOOEHHOCTEH MCu-
XO(U3UYECKOTO Pa3BUTHS, HHIUBHUAYATbHBIX BO3MOXHOCTEH U COCTOSIHUS 3JOPOBbS
TaKUX 00y4arouuxcsl.

3. IlepeyeHb JIAHUPYEMBbIX Pe3yJbTATOB 00yUYeHHsI M0 JUCUMILIIMHE,
COOTHECEHHBIX € IVIAHUPYEMBIMH pPe3yIbTATAMHU 0CBOCHUS 00pa30BaTeIbLHOM
NPorpaMmMblI

N3ydeHne NUCIUILIMHBI HAMPaBJIeHO Ha (POopMHUpOBAHUE y OOyYAIOIIUXCS YHHU-
BepcanbHbIX (YK) u mpodeccuoHalbHBIX KOMMETEHIINHN, OMpenesieMbIX CaMOCTOS-
tenbHO (I[TKoc), mpencraBnennsix B Tabmuie 1.



Taomuna 1

TpeGoBanus Kk pe3yJabTaTaM OCBOCHHS Y4eOHOM JUCHUIIMHBI «AHAJUTHKA U BU3yaau3anusa 1aHHbIX Ha Python Ha nHo-

CTPAaHHOM HA3BIKE»

No Kog Copepxanue Wnpukaro- B pesynbraTe n3ydeHus yueOHON TUCITUILUIMHBI 00yYaroNIiecs JODKHBL:
~ | xommie- | KoMmeTeHIUH (WK e€ Jyac- | pbl KOMITe-
/T . 3HATh YMETh BIIA/IETH
TEHIINN TH) TEHIINN
1. YK-4 Cnocoben mpuMeHaTh co- | YK-4.1 TpaBWjia ¥ 3aKOHOMEPHOCTH - -
BPEMEHHBIE KOMMYHHUKA- JINYHOM U JENOBOM YCTHOU U
THUBHBIC TEXHOJIOTUHU, B TOM MMCbMEHHON KOMMYHHUKAITUH;
YHCIIe HA HHOCTPaH- COBpEMEHHBIE KOMMYHHKA-
HOM(BIX) sI3bIKe(ax), AT THBHBIE TEXHOJIOTUU Ha pyC-
aKaJeMHUYEeCcKOro U IMpo- CKOM M MHOCTPaHHOM SI3bIKaX;
(heccHOHABHOTO B3aMO- CyIIeCTBYIOIIHE Mpodeccro-
JIEACTBUS HaJBHBIE COOOIIeCTBa s
po(hecCHOHATBLHOTO B3aUMO-
JIEUCTBUA
YK-4.2 - MIPUMEHATH Ha MPAKTUKE KOMMY- -
HUKaTUBHBIE TEXHOIIOTUH, METO-
JIbI ¥ CIIOCOOBI IETI0BOTO 00IIIe-
HUS TS aKaJIEeMHYECKOTO U TIPO-
(heccMOHATBHOTO B3aUMO/IEHCT-
BUS
YK-4.3 - - METOJAMKON MEKIUYHOCTHOTO JI€JI0BO-
ro oOIIeHNs HA PyCCKOM U HHOCTPaH-
HOM $SI3bIKaX, C IPUMEHEHHeM Ipodec-
CHOHAJIbHBIX SI3BIKOBBIX (hOPM,
CPEIICTB ¥ COBPEMEHHBIX KOMMYHHKA-
THUBHBIX TEXHOJIOTHUI
YK-6 CriocobeH onpenensirs u VK63 - - TEXHOJIOTHSIMUA ¥ HAaBBIKAMH YIIpaBIIe-
peann30BBIBATH HUSI CBOEH MTO3HABATEILHOMN JESATENb-
MIPUOPHUTETHI COOCTBEHHON HOCTBIO U €€ COBEPIIICHCTBOBAHUS Ha
NeSITEIIbHOCTH M CIIOCOOBI e OCHOBE CaMOOLIEHKH, CAMOKOHTPOJISL 1
COBEpIIICHCTBOBAaHUS Ha NPUHIMIIOB caM000Opa3oBaHuUs B TE€Ue-
OCHOBE CAMOOLICHKH HUE BCEH KU3HU, B TOM YHUCIIE C HC-
MIOJIb30BaHUEM 3]I0POBbE cOeperaro-
IIMX TOJXOI0B U METOJIUK
2. |TIKoc-l |Cnocoben coctapnsith otde- | [MKoc-1.1 TpeOOBaHMs K CTPYKType U - -




THI O MIPO/ICTaHHOH pabore,
0030pbI, TOTOBUTH ITyOITH-
KaIuy; pa3padaTeIBaTh Ha-
YYHO-METOJIUUECKUE U
y4eOHO-METOINYeCKUE Ma-
Tepuaibl, 00eCIIeINBAIOITHE
peanuzanmio y4eOHbIX Kyp-
COB AMCUUILUINH (MOAYJICH)
porpamMM OaKaaBpuara u
() AI1I1 B o6macTu 3Ha-
HU podeccnoHanbHOM
IeATeTbHOCTH; OPTaHU30-
BBIBAaTh HAYYHO-
HCCIIEI0BATENBCKYIO, IIpe-
MoJiaBaTh yuyeOHbIE KYPCHI,
TUCTIMTLIAHBI (MOIYITH) WITH
OT/ICNbHBIE BUJIBI yIEOHBIX
3aHATHH 110 IporpaMmam
OaxanaBpuara w/umu 1111 ¢
Y4ETOM TEepPEJOBOr0 OTede-
CTBEHHOT'O U 3apy0eKHOIr0
OIIbITa

CoJiep>)KaHUI0 HayYHBIX My0-
JIMKaIlMi, CTaHIapTOB K

0(OPMIICHUIO OTIETOB, 0030-

POB, CTaTeii; HOpMATHUBHbBIE
JIOKYMEHTBI B 00J1aCTH TIPO-
(heccroHANBHOU ACATEIBHO-

CTH, B 001acTH 00pa3oBaHuUs;

CTPYKTYpPY U coepKaHue

Y4eOHBIX TUCIUIUINH O0BEKTa
pohecCHOHANBHOMN IesATENb-
HOCTH; clielIu()UKY HHOCTPaH-

HOTO SI3bIKa B TIpoheccro-
HAJILHOH NIEATEIILHOCTH

I1TKoc-1.2

BBIOHpATh OOBEKT UCCIIEIOBAHUS,
CTaBUTH LIEJIb U 3a/1a4H, BHIOU-
paTh METOABI UCCIIEAOBAHNS,
aJanTHPOBATh METOAMKH, IIPOBO-
JUTH aHaJIN3, TPOTHO3UPOBATh,
OLICHMBATh KAYECTBO, BBIICNISATh
HAy4YHYIO HOBU3HY M IIPAaKTH4e-
CKYIO 3HAYHMOCTh MPOBEICHHBIX
UCCIIEI0BAaHNMN, CTPYKTYPUPOBATh
pe3ybTaThl UCCIEI0BAHUN U
0oOpMIIATE B BUE OTYETOB, 00-
30pOB, CTATE€Nl B COOTBETCTBUHU C
TpeOOBaHHUSIMU CTAHAAPTOB; I'O-
TOBUTH JIOKJIQJIbI U IPE3EHTALIIH
10 pe3yJibTaTaM HCCIIC0BaHH; B
o0JacTH 3HaHUI podeccHo-
HAJIbHOW AEATEIbHOCTH OLICHH-
BaTh U pa3pabaThiBaTh TeMaTHYe-
CKHe€ TUIaHBI, paboyne mporpam-
MBI, OLICHOYHbIE MaTEepPHAIIbI JHC-
LUIUTUH WIK OTAEIBHBIX BUOB
yUueOHBIX 3aHATHH, TUITAHUPOBATH
pa3nuYHbIC BUABI JCSTEIHHOCTH B
Ipolecce NPOBEACHUS YUeOHbIX




3aHATUN; IPUMEHSThH aKTyalb-
HYI0 HOPMaTHBHYIO IOKyMEHTa-
U0 B IPO(eCCHOHATBHOM JIesI-
TEILHOCTH; TOJIE30BATHECSI HHO-
CTpPaHHBIM SI3BIKOM B Ipodeccro-
HaJbHOM JIeATCITEHOCTH

I1IKoc-1.3

oopMIIeHUs pe3yIbTaTOB HAYYHBIX
UCCIIeIOBaHUH B BUZE OTYETOB, 0030-
POB, MyOJIMKaLuui; MOATOTOBKU JAOKIA-
JIOB U BBICTYIIJICHUS] HA HAYYHBIX KOH-
(hepeHIMsX; pazpabOTKH HAYYHO-
METOJUYCCKHUX U yUIeOHO-
METOAMYECKUX MaTepHajoB, odecre-
YUBAOINX PEATU3AINI0 YUeOHBIX
KypCOB AUCLUIUIMH (MOAYJe) mpo-
rpamMm OakanaBpuara u (nm) 1111 B
oOnactu 3HaHW# nMpodeccnoHaIbLHON
JeSITeIBbHOCTH; TIPETIOIaBaHusl yueo-
HBIX KYPCOB, TUCIHUILIINH (MOIYJICH)
WIN OT/AEIbHBIX BUJOB y4eOHBIX 3aHs-
THH 10 IporpamMmaM GakanaBpuaTa
u/vmm JAI1I1 ¢ yueToM niepeoBoro
OTEYECTBEHHOTO U 3apyOesKHOTO OIIbI-
Ta




4. CTpyKTypa M coepKaHue U CHUTLTUHbI

4.1 PacnpeaeJieHue TPyA0EMKOCTH JUCHMILIMHBI IO BUAAM padoT

1o ceMecTpam

OoOmas TpymoEMKOCTh JUCIHHUILUIMHBI cocTaBisieT 3 3ad.ea. (108 wacoB), mx
pacmpeiesieHre 1o BuaaM padoT ¥ ceMeCTpaM MPEACTaBICHO B TaOIuIle 2.

Tabmuma 2
Pacnpeneﬂenne prI[OéMKOCTI/I JUCHHUIIJIMHBI 110 BUJIaM paﬁoT B4 CEMECTPE
TpyroéMkocTh
Bup y4yeOHoii padoThl yac. B T.4. [10 ceMecTpaM
Bcero/* Ne 4*
OO01mast Tpy10éMKOCTb IUCIUILIMHBI 10 Y4eOHOMY IUIaHY 108 108
1. KonTakTHas padora: 36,25 36,25
AynuTopHasi pabora ‘
8 MoMm uucue:
qexyuu (J1) 12 12
npaxkmuueckue 3auamus (113) 24 24
KOHMAaKmHas paboma Ha npomexcymourom konmpone (KPA) 0,25 0,25
2. Camocrositesannasi pabora (CPC) 71,75 71,75
Camono02omosKka (npopabomka u no8MopeHue IeKYUOHHOZO
mamepuana u Mmamepuana y4eOHuKo8 u y4eOHvlx nocoouil, 71.75 71.75
n0020MOBKA K NPAKMUYECKUM 3AHAMUAM, PYOEHCHOMY KOH- ’ '
mposo u m.o.)
By mpoMexxyTouHOTO KOHmMPOs: 3ager
*B TOM YHCJIe IPAKTUYECKask MOJITOTOBKA
4.2 Conep:xaHue TUCIHUNINHBI
Tabmuma 3
TemaTuyeckui IJIaH Y4eOHOM U CHUILINHBI
AynuTopHas padora Bueayauropn
Hal;rszzf[i};lle(gz ;g;ﬁgg;:); oM Bcero J 13 IIKP | as pa6ora
Bcero/* CP
Tema 1 «BBejieHHe B BU3yaTH3aIUio U 15 2 3 - 10
aHaJIN3 JTaHHBIX»
Theme 1. Introduction to data
visualization and analysis
Tewma 2 «ba3oBast BU3yanu3aius ¢ 14 1 3 - 10
ucnonb3oBanuem oudarotekn Matplotliby
Theme 2. Basic visualization using
Matplotlib
Tema 3 «Pandas kak OCHOBHOM 15 2 3 - 10
WHCTPYMEHT 00paOOTKH JaHHBIX
Theme 3. Pandas as main instrument for
processing data
Tema 4 «AHanu3 OAHHBIX C KCIIOJIL30BA- 15 2 3 - 10
Huem oubmoTeku Scikit Learny
Theme 4. Data analysis using ScikitLearn




HanmeHoBaHMe pa3ie/ioB U TeM
JUCUMILINH (YKPYITHEHHO)

Bcero

AyauTopHasi padora

JI

113
BCero/*

IIKP

Bueayauropn
asi pabora
CP

Tema 5 «IlocTpoeHne perpecnoHHbIX
MOJIeJIel ¢ ncnonb3oBanueM StatsModelsy
Theme 5 «Training regression model with
StatsModels»

16

2

4

10

Tema 6 « [IpogBunyTas BU3yanu3anus
JAHHBIX »
Theme 6 «Advanced data visualizationy

16

10

Tema 7 «Kpartkuit 0030p HanpaBiIeHUI
BU3YyaJIM3allMU U aHAJIN3a JJIA
,I[aJ'IBHefII.HCI‘o HU3YUCHUA

Theme 7 «Short review of trends in
visualization and analysis for further
explorationy

16,75

11,75

KOHTaKTHas paboTa Ha MPOMEXYTOUYHOM
koHTpose (KPA)

0,25

0,25

HToro mo jucuunjinHe

108

12

24

0,25

71,75

*B TOM YHCIIE IMpaKTUYCCKaA IIOATrOTOBKA

Tema 1 «BBeaeHune B BU3yaIM3alMI0 U AHAJIN3 TaHHBIX.»
Theme 1. Introduction to data visualization and analysis

[Tonsitue nmanubix. OOImIas MOCIENOBATENBHOCTDh JACHCTBUN IPU aHAU3E
naHHbIX. [IpuMepsl Ucob30BaHUs rpaguKoB Jjsi Buzyanuzanuu. [Ipumepst ai-
TOPUTMOB aHanu3a. JleMoHCTpalus npuMeHeHHs si3bika Python nus Busyanu3zaruu

H aHaJIk3a.

Tema 2 «ba3oBasi BU3yajamn3anus ¢ HCNOJIb30BaHHEM OMOJTHOTEKHU

Matplotlib»

Theme 2. Basic visualization using Matplotlib

OTpurcoBKa OCHOBHBIX BHAOB IPaUKOB: TOUEYHOTO, TUHEHHOTO, CTOIOYA-
TOoro, KpyroBoro. Ilonstue ¢urypel B pa3pe3e HUCIOIb3yeMOl OMOIMOTEKH.
Odopmienue rpadukoB: JereH1a, 3arojoBoK, I[BeTa U popma JIUHUIA.
Tema 3 «Pandas kak 0CHOBHOM MHCTPYMEHT 00pa0dOTKH JAHHBIX)
Theme 3. Pandas as main instrument for processing data
[Tonstue “Dataframe”. Co3mganue TaOnWIl, WX UMIIOPT M IKCHOPT. Buis
uHAekcarmu. OunbTpanus 1 3aMmeHa JaHHbeix. O0bennHeHne naHHbeIX. Benmomora-

TEJIbHBIE METOABI OMOIIMOTEKH.

Tema 4 «AHaIW3 JAHHBIX ¢ HCHOJL30BaHHeM OuOJuorexku Scikit

Learn»

Theme 4. Data analysis using ScikitLearn

[IpenobpadoTka mgaHHbIX. Bumy oOyuenus: ¢ yuuteiaeM u 0e3. MeTomsl
kiaccudukanuu. Metoapl kinactepusanuu. MuaTeprperaiiys pe3yiabTaToB pabOThI

MOJEINN.
Tema 5
StatsModels»

Theme 5 «Training regression model with StatsModels»

«IlocTpoeHue perpecHOHHbIX MoOAeJdell ¢ UCIO0Jb30BAHUEM
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OcHOBHbIE TIOHATHUSA, UCTIOTB3yeMble B Oubnmoteke. [IporpaMmmubIil ©HTEP-
deiic oubanorexku. Mcnons3oBanue «Formula APy 6ubmuorexu. Mutepnperarus
pe3ynbTaTOB, MPEJOCTABISIEMBIX OMOITNOTEKOM.

Tema 6 « IIpoaBuHyTasi BU3yaau3anusi JAHHBIX »

Theme 6 «Advanced data visualization»

BBenenue B HOBbIE BU/IbI TPa(PUKOB: TUCTOTpamMmMa, SITUK ¢ ycaMu. Mcnomb-
30BaHue OmOMMoTekn Seaborn. Meronbl BU3yanu3allii MHOTOMEPHBIX JTaHHBIX.
[TocTpoenue ceTok rpauKoB.

Tema 7 «KpaTkuii 0030p HanpaBJeHUl BU3yaJu3aluH U aHAJIU3A 1JIA

AajbHEHIIero u3y4eHus»

Theme 7 «Short review of trends in visualization and analysis for further

exploration»

OcoOeHHOCTH BHU3yaluM3allud M aHaIW3a OOJbIIMX JaHHbIX. [IprMeHeHue
HelpoceTel B aHainu3e AaHHbIX. MIHTepakTHBHAs BHU3yalu3alnus JaHHbIX. Mozeib
BeIunciieHuit MapReduce.

4.3 IlpakTH4YecKHe 3aHATHUS

Tabmuua 4
Conep:xanne NPaKTHYECKUX 3aHATHI M KOHTPOJIbHbIE MEPONIPUATHS
Dopmupyem Bup
Ha3Banmue pasgea, Ne 1 Ha3BaHuUe JeKLuii/ bIe KOHTpoJbHOr | Koia-Bo
TEMbI npaKanecxnx 3aHﬂTI/Iﬁ KOMIIETCHIIUH 0 qgacoB
MEpPONPHATHS
Tema 1 «BBenenne VK-4.1; VK-
B BUSYAIBAUMIO M1 o0t 1re 1. Introduction to data A2, VKA,
AHATTHS HAFHBDO> 1 \isyalization and analysis YR6.3; TIRoc- i 2
Theme 1. 1.1; TIKoc-1.2;
Introduction to data ITKoc-1.3
V|suaI|_zat|on and Practical work 1 «Data visuali- YK_'4'3; HKOC YcTHBIH O11-
analysis zation and analysis on Pythony 1L TKoc-L2 oc 3
y ’ ITKoc-1.3 p
Tema 2 «basosas Lecture 2 «bubnmoreka YI.(-4,2; YK-.
BHU3yaJIU3aIUs C . 4.3: TIKoc-1.2; - 1
Matplotliby»
HCITOJIb30BaHUEM I1Koc-1.3
OHMOIMOTEKH
_I}_/Ihaetg]lgtzll.bgasm Pra_ctical _work 2 «Bas.iC visuali- ﬁ%ﬁozc’_ [TucEMEHHBII 3
visualization using zation using Matplotliby. MKoc-1.3 OTYEeT
Matplotlib
Tema 3 Lecture 3 « Pandas as main in- VK42, VK- i 2
«bubnuorexa strument for processing data» 4.3;TIKoc-1.1;
Pandas xak
OCHOBHOM
HHCTPYMEHT Practical work 3 «Pandas as YI.<-4.3; YK-_ .
00paboTKu .. . 6.3;IIKoc-1.1; | VYcTHBIH OII-
main instrument for processing ) 3
JTAHHBIX» data I1Koc-1.2; poc
Theme 3. Pandas as ITKoc-1.3
main instrument for
processing data
Tema 4 «Ananu3 Lecture 4 « Data analysis using YK4.2; VK- - 2
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dopmMupyem Bun

Haspanmue pa3aea, Ne m Ha3zBaHue JeKIui/ ble KOHTpoJibHOI | Kou-Bo

TEMbI NPAKTHYECKHUX 3aHATHH KOMIIETCHIIUU 0 qgacoB

MEpPONPHATHS
JTAHHBIX C ScikitLearn » 4.3 TIKoc-1.2;
HCIIOJIb30BaHUEM ITKoc-1.3
ouonmmorexu Scikit
#Ezm: 4 Data Pr.:ictical_v&{ork 4 «Data analysis ﬁ?&éﬁozc’_ VYcTHBIH OI1- 3
analysis using using ScikitLearny MKoc-13 poc
ScikitLearn
Tema 5 « Lecture 5 « Training regression YK4.2; VK- i 2
IToctpoenwue model with StatsModels » 4.3; TIKoc-1.1;
pErpeCUOHHBIX
MOJCJICH C . o VK. -4.2;YK-
KCMOJIb30BAHUEM Practical work 5 «Training re- i ) .
) ) 4.3; TIKoc 1.1; YCcTHBIN OnI-

Stats Models» gression model with Koc-1.2- 4
Theme 5 «Training | StatsModels» N poc

. I1Koc-1.3
regression model
with StatsModelsy
Tema 6 « Lecture 6 «Advanced data visu- VK-4.3; VK- i 5
[IponsunyTas alization» 6.3; I1Koc-1.2;
BU3YyaJIn3alusd
#‘?]I;Irﬁéxﬁ» P_racti(_:al \_Jvork 6 «Advanced data | YK-4.2; VK- VCeTHBIH OnI- 4
«Advanced data visualizationy» 4.3;T1IKoc-1.1; poc
visualization»
Tema 7 «Kpatkuit | Lecture 7 «Short review of YK-4.3; IKoc-
0030p trends in visualization and anal- | 11;T1Koc-12; - 1
HarpaBJICHUH ysis for further explorationy I1Koc-1.3
BU3YyaJIn3alluu U
aHaJIn3a IJisd
JaJIbHEUIIIEr O VK-4.1; YK-
W3YYICHUS Practical work 7 «Short review 42; YK4.3; y .
Theme 7 «Short of trends in visualization and VYK-6.3; ITKoc- CTHBI Ot 4
review of trends in | analysis for further exploration» | 1.1;TIKoc-1.2; poc
visualization and [TKoc-1.3
analysis for further
explorationy

Tabmuma 5

Hepeqeﬂb BOITPOCOB JIJIsI CAMOCTOATC/IBHOI'0 H3YYCHUHA TUCHUIIJIMHBI

Ha3Baunue pa3aena, TemMbl

Ilepeuens paccmaTpuBaeMbIX BOIIPOCOB 1JIfl
CAMOCTOSITEJIbHOTO M3YYCHHS

1. Tema 1 «BBeneuue B
BU3yaJIU3aIMIO U aHAJIU3

JaHHBIX)»

Theme 1. Introduction to data
visualization and analysis

[MKoc-1.3)

Data analysis algorithms
(YK-4.1; YK-4.2; YK-4.3; VK-6.3; [1IKoc-1.1; ITKoc-1.2;

2. Tema 2 «ba3oBasi BU3yaIn3anus
C UCIIOJIL30BAaHUEM OMOINOTEKN

Matplotliby»

Theme 2. Basic visualization
using Matplotlib

(YK-4.2; YK-4.3; TTKoc-1.1;).

Chart design: legend, title, colors and line shape.
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Ne
n/n

HasBanmue pasaeiia, TeMbl

Ilepeyens paccMaTpuBaeMbIX BONPOCOB /IS
CaMOCTOSITEJILHOTO U3Y4YeHUsI

Tema 3 «Pandas kak 0oCHOBHOM
WHCTPYMEHT 00pa0OTKH
JaHHBIX»

Theme 3. Pandas as main
instrument for processing data

Library Helper Methods

. (VK-4.2; VK-4.3; IKoc-1.1;).

Tema 4 «AHanu3 JaHHBIX C HC-
M0JIb30BAaHHEM OHOJINOTEKH
Scikit Learny

Theme 4. Data analysis using
ScikitLearn

Clustering methods

. (VK-4.2; YK-4.3; TIKoc-1.2; ITKoc-1.3).

Tema 5 «IlocTtpoenue
PErpeCHOHHBIX MOJENEH ¢
ucrosib3oBanuem StatsModelsy
Theme 5 «Training regression
model with StatsModels»

Using the "Formula API" Library

. (YK-4.2; YK-4.3; I1Koc-1.1;)

Tema 6 « IlponBunyras
BU3yaJIn3alusd JaHHBIX »
Theme 6 «Advanced data
visualization»

Building Graph Grids

. (YK-4.3; YK-6.3; T1Koc-1.2;).

Tema 7 «Kpatkuii 00630p
HaHpaBJ’IeHI/Iﬁ BU3YyaJIU3allUHu U
aHagm3a JIsl JajJbHeHIero
HU3YUCHUSA»

Theme 7 «Short review of
trends in visualization and
analysis for further exploration»

MapReduce Computation Model

. (YK-4.3; TIKoc-1.1; ITKoc-1.2; TTKoc-1.3).

5. O0pa3oBaTe/ibHbIE€ TEXHOJOTHH

Tabmauia 6

HMCHCHHUEC AKTUBHBIX 1 HHTCPAKTHUBHBIX Oﬁpa3OBaTeJIbeIX TEeXHOJIOT Ui

Ne
n/n

Tema u popma 3ansaTHs

HanmeHoBaHMe UCIOJIb3YeMbIX AKTUBHBIX M HHTEPAK-
THBHBIX 00Pa30BaTeJbHbIX TEXHOJIOT Uil
(¢hop™m 00yueHus)

Tema 1 «BBenenue B 113
BU3YyaINU3alMI0 U
aHaJIn3 JaHHBIX»
Theme 1. Introduction
to data visualization

and analysis

Mo3srosoii wrypm

Tema 2 «ba3oBas 113
BU3yaJIU3allH C
HCITIOJIB30BAHUEM
OHUOIHMOTEKH
Matplotliby»
Theme 2. Basic
visualization using

Matplotlib

Pa300p KOHKPETHBIX CUTyalui

Tema 3 «Pandas kak 113

OCHOBHOM

MHCTPYMEHT

Pa300p KOHKpPETHBIX CUTyalUi
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HaumenoBanue HCII0Jb3YEMbBIX AKTHBHBIX H HHTEPaK-

Jlj;ln Tema u popma 3ansaTHSA THBHBIX 00pa30BaTeJbHBIX TEXHOJIOTH I
(popMm oOyuenus)
00pabOTKH JaHHBIX)
Theme 3. Pandas as
main instrument for
processing data
4, Tema 4 «Ananus man- | 113 Mo3roBoii wrypm

HBIX C HUCITIOJIb30BAHU-
em Oubaumorexn Scikit
Learny

Theme 4. Data analy-
sis using ScikitLearn

6. TeKyll_[l/Iﬁ KOHTPOJIb YCIIEBACMOCTH M IPOMEKYTOYHAHA aTTECTAUA 11O

HTOTraM O0CBOCHUSA NTUCHUIIIMHBI

6.1. TumoBbIe KOHTPOJIbHBIE 3aJAHUS WM HHbIe MaTePUAJIbl, HE00X0UMbIE
JJISI OLleHKH 3HAHUI, YMEHUI U HABBIKOB M (MJIM) ONbITA AeATEJIbHOCTH

BOHpOCLI AJIA IMTOATOTOBKH K YCTHBIM OIIpocaM
Tema 1 «BBeaeHune B BU3yaIM3alMI0 U AHAJIN3 JaHHBIX.»
Theme 1. Introduction to data visualization and analysis
1. Types of plots.
2. Main data visualization purposes
3. Methods of data analysis
4. Instruments of Python ecosystem for data analysis
Tema 2 «ba3oBasi BU3yajau3aluus ¢ HCNOJAb30BaHHEM OMOJTHOTEKHU
Matplotlib»
Theme 2. Basic visualization using Matplotlib
1. Main library methods for plotting.
2. Creating legend with Matplotlib
3. Figure class and its possibilities
4. Using Matplotlib’s axes for visualization
5. Figure sizes, resolution and methods to export them
Tema 3 «Pandas kak 0CHOBHOM MHCTPYMEHT 00pa0dOTKH JAHHBIX)
Theme 3. Pandas as main instrument for processing data
1. Loading data from different data formats
2. How does indexing in Pandas work?
3. Ways to filter and mutate data
4. Option to combine tables
5. Data visualization techniques in Pandas

Tema 4 «AHaIM3 JaHHBIX C HCHOJb30BaHMeM OuOamMoTexkH Scikit
Learn»
Theme 4. Data analysis using ScikitLearn

1. Methods of data preprocessing

2. “transform()” and “fit()” methods
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3. Supervised and unsupervised learning

4. Scoring models

5. Regressors

6. Classifiers

Tema S «IlocTpoeHue perpecHOHHbLIX MoOAeJEeH C HMCIO0Jb30BAHUEM
StatsModels»

Theme 5 «Training regression model with StatsModels»

Terminology. Exog and endog.

Hypothesis testing

Liner Regression

ANOVA

ARIMA

. Formula API

Tema 6 « IIpoaBuHyTasi BU3yaJn3auus JaHHBIX »

Theme 6 «Advanced data visualization»

1. Differences between Matplotlib and Seaborn

2. Ways of plotting data distribution

3. Grids and facets of plots

4. Multidimensional data plotting

Tema 7 «KpaTkuii 0030p HanpaBJIeHU BU3YAJTH3ALUM U AHAJIU3A I
AaJIbHEHIero u3y4eHus»

Theme 7 «Short review of trends in visualization and analysis for further
exploration»

1. Big Data. What it is?

2. On which principles big data systems are built?

3. Ways of creating interactive data visualization

4. MapReduce technology

ook wbdE

6.2. Onucanune nNokaszaresieil 1 KpUTEPUEB KOHTPOJIS yCIIeBAEMOCTH,
onucaHue MKaJI OLeHNBAHUS

OueHka 3HaHMM BENETCS HA OCHOBE PEUTHHIOBOM OLIEHKH CTYJEHTA, KOTOpas
dbopMHpyeTCsT KaK CpefHss OIlEHKA 3a Y4acTHE B YCTHOM ONPOCE HA MPAKTHYECKHUX
3aHATUAX. CTYJIEHT JOMYCKAETCA K C/laue dK3aMeHa NP JOCTHKEHUU perTruHra 60%.

MakcuMmaribHas olieHKa 3a ydyacTue B onpoce - 10 6ayuios.

9 6aJuToOB - CTABUTCS NP HATMYUHU HE3HAYUTEIHHBIX HETOYHOCTEH B OTBETE.

8 0a/IoB - MPU HAIMYUU HETPYOBIX OMMOOK B OTBETE, KOTOPHIE HE MPUBEIN K
JIO’KHBIM BBIBOJIaM M HEBEPHOMY TTOHMMAHHIO CYTH BOIIPOCA.

7 6amnioB - cielaHbl HEBEPHBIC BHIBOJIBI IO PEAKITUU HA U3MEHSIEMbIE TTapaMeTPhl
MIEPEMEHHBIX, TIPU STOM 00IT[ee MTOHUMAHKE 3aKOHOB HE MCKAXKEHO.

6-5 6anoB - HapyIeHa JOTUKa B TOHUMaHUA MaKpPOIKOHOMUYECKHX 3aKOHOB.

KonmdecTBo 6amioB CKIaabpIBA€TCS CICTYIONTUM 00pa3oM: 7 YCTHBIX BOIPOCOB *
10 (MakcumanbHOE KOJIMYECTBO) OaimoB = 70 6ayioB (MaKCHMAJIBHO BO3MOKHOE KO-
audecTBO HaOpaHHbIX OannoB). Mtoroseiid pedtunr (7*10) / 7 = 10 6awios. B npo-
HeHTax (cpeaHuit 6amn / MaKkcCuMaibHO BO3MOXKHBIN Oamt) * 100.

15



Yuyactue B HHTCPAKTUBHLBIX 3aHATUAX MOKET OBITH 3aYTEHO AKTUBHBIM CTyACH-
TaM KaK y4aCTHUC B OIIPOCE 11O TEMEC, HA KOTOPOM IMPHUMCHAINCH NMHTCPAKTHUBHLIC TCX-
HOJIOT'HH.

Ha 3ayeTe cTyI€HT MOXKET MOTYYUTh MAKCUMAIbHOE KOJMYECTBO 0aslsioB paB-
Hoe 10. Jlanee muToroBas oIlleHKa ompemenseTcs cienyronum oopazom. Ecnu teky-
M pEUTHHT CTyAEHTa COCTaBisAeT 7 OalioB, a HAa 3a4eTe CTYICHT MOJy4rs 7 Oal-
J0B («yIOBIETBOPHUTEIBLHO»), TO UTOTOBas orenka 0,5%7+0,5%7=7 GammoB («xopo-
I10Y»).
IIpoMeKyTOYHBI KOHTPOJb — 3a4eT

Tabmauma 7
HIkana
. 3auer
ouneHuBaHus (cpexHuii 6aJ11)

8,5-10,0 OT1nuuHO

7,0-8,4 Xoportio

6,0-6,9 Y 10BIETBOPUTEITHLHO

0-5,9 HeynoBneTBopuTEIHHO

[TomOXKUTEIBHBIMA OLIEHKAMH, MPH MOJTYYEHUH KOTOPBIX JUCUUAIUIMHA 3aCUH-
THIBAETCS B KA4€CTBE MPOUIAECHHOW, SBJISIOTCA OLUEHKU «yIOBJIETBOPUTEIBHO», «XO-
POLIO» U «OTIIMYHO.

Ecnu nonyuena ouyenxka «Heyooenemeopumenvuo» no OUCYUnIuUHe, To Heoo-
XOAUMO, TIOCJIE KOHCYJbTAIMU C MpenoAaBareieM, B TeueHne 10 KaleHaapHbIX JHEH
CIEYIOIIETO CEMECTpa MOATOTOBUTH OTBETHI HA Psi BOMPOCOB, MPEAYCMOTPEHHBIX
porpamMmMoi 00y4YeHus, U IPEICTaBUTh PE3YyIbTAThl STUX OTBETOB MPEIOAABATENIO.

Kpurepuu oneHuBaHus pe3yJibTaTOB 00y4eHUsA
Tabnuma 8

Onenka Kpurepun onenuBanus

OLICHKY «OTJIMYHO» 3aCIyKUBAET CTY/I€HT, OCBOMBLINI 3HAHUS, yMe-

HUS1, KOMIIETEHIMH U TEOpEeTHUECKUIl MaTepuai 6e3 npoOesioB; BbIIOJI-

HUBLINH BCe 3a/laHusl, IPEAyCMOTPEHHbIE YU€OHBIM IIJITAHOM Ha BBICO-

KOM Kau€CTBEHHOM YpPOBHE; IPAKTUYECKHE HAaBBIKU MPOPECCHOHATIBHO-

ro MPUMEHEHUSI OCBOCHHBIX 3HAHUN C(HOPMHUPOBAHBI.

Komnerennuu, 3akpeniéHnble 3a AMCUUIUIMHON, c(pOpMUPOBaHbI Ha

YPOBHE — BBICOKHH.

OLICHKY «XOPOLLIO0» 3aCIYXUBAET CTYJEHT, IPAKTUUECKHU MOJTHOCTBIO OC-

Cpennuii ypoBEeHb | BOMBILIWN 3HAHMS, YMEHUS, KOMIIETEHIIMM U TEOPETUYECKUN MaTepHall,
«4» yueOHbIe 3aJaHHsI HE OLEHEHbI MAaKCUMAJIbHBIM YHCJIOM OalioB, B OC-

(xoporo) HOBHOM C(HOPMHUPOBAJT TPAKTUUECKHE HABBIKH.

Kommnerennuu, 3akpeniéHnble 3a JUCUUIUIMHON, CPOPMUPOBAHBI HA

YpOBHE — XOpoIuil (cpeHuit).

OLICHKY «Yy/J0BJIETBOPUTEJIbHO)» 3aCITy>KUBAET CTYACHT, YACTUYHO C

npobenaMy OCBOMBILNIM 3HAHUS, YMEHHsI, KOMIIETEHIIMH U TEOpeTHYe-

CKHI MaTepuall, MHOTHUE yueOHBIE 3aJJaHus TUOO HE BBITIOJHIII, JTHOO

OHH OLIEHEHBI YUCIIOM 0aJUIOB OJIM3KUM K MUHUMAJILHOMY, HEKOTOpbIE

IPaKTUYECKHE HaBBIKU HE C(HOPMHUPOBAHBI.

Komnerennuu, 3akpeni€HHble 3a AMCUUIUIMHON, C(POPMUPOBaHBI Ha

YPOBHE — JJOCTAaTOYHBIN.

Bricokuii ypoBeHb
«5»
(oTHMuHO)

[Toporosslii ypo-
BEHb «3» (ynoBie-
TBOPHUTEHHO)

16



MUHHMMAaNBHBIM | OLIEHKY «HEYIOBJICTBOPUTEIBHOY 3aCIy)KUBACT CTY/ICHT, HE OCBOUBIIHIA
YPOBEHb «2» (He- | 3HaHWsI, YMEHUS, KOMIIETEHIINA U TCOPETUUYCCKUN MaTepHall, yueOHbIC
yIIOBIICTBOPH- 3aJ[aHWs HE BBITIOJIHUII, IPAKTUICCKUE HABBIKUA HE C(HOPMUPOBAHBI.
TEJIHHO) Komnerenmuu, 3akpersiéHHble 3a AUCUUIIIMHON, HE C(hOPMUPOBAHBI.

7. YueOHO-MeTOAMYecKOe 1 HHPOPMALIMOHHOE 00ecneuyeHne TUCIUTITHHBI
7.1 OcHoBHasI JIMTEPATYypa

1. AHanu3 AaHHbIX . yueOHUK Ay By30B/ B. C. Mxurapsa [u ap.]; moa
penakuueii B. C. Mxurapsina. — Mocksa : UznatensctBo FOpaiit, 2022. — 490 ¢. —
(Beiciee o6pazoBanue). — ISBN 978-5-534-00616-2. — TekcT : 37eKTpOHHBIN //

Oo6pazoBaTenbHas matgopma Opaiit [caiT]. —
URL.: https://urait.ru/bcode/511020 (nata obparenus: 16.08.2022).
2. Muprxun, b. . BBefieHHe B aHAJIM3 JAHHBIX : YYCOHUK U MPAKTUKYM /

b. I'. Mupkuna. — Mocksa : U3parensctBo FOpaiit, 2022. — 174 ¢. — (Beicuiee 06-
pazoBanue). — ISBN 978-5-9916-5009-0. — Texct : snextponHsiii // ObOpa3oBa-
tenbHas miardopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/511121 (nata 06-
pamenus: 16.08.2022).

3. Crarucrtuka : yueOHUK Jiia By30B / of penakiueit Y. Y. EnnceeBoil. —
3-e u3a., nepepad. u non. — Mocksa : MznatensctBo FOpaiit, 2022. — 361 c. —
(Beiciiee o6pazoBanue). — ISBN 978-5-534-04082-1. — TekcT : 37€KTpOHHBIN //
OOpazoBaTenbHas wiatgopma FOpaiit [cailT]. —
URL.: https://urait.ru/bcode/510524 (nata oopamenus: 16.08.2022).

7.2 JlonoTHUTEJIbHAS JIUTEPATYypa

1. Dxonometpuka : yueonuk s By3oB / W. U. Enuceesa [u mp.] ; moa penax-
nueir U. U. EnuceeBoit. — Mocksa : MznmarensctBo IOpaiit, 2022. — 449 c. —
(Beiciee o6pazoBanue). — ISBN 978-5-534-00313-0. — Tekcr : 37eKTpOHHBIN //
O6pazoBatenbHas miatdopma Opaiit [caiit]. —
URL.: https://urait.ru/bcode/510472 (nata obpamenus: 16.08.2022).

2. lymua, M. H. Cratuctuka : y4eOHMK W TPAKTUKyM Il BY30B /

M. H. lynun, H. B. JIsicaukoB, M. JI. JIeauna. — Mocksa : U3patensctBo IOpaiiT,
2022. — 374 c. — (Bwicmiee ob6pazoBanue). — ISBN 978-5-9916-8908-3. — Teker :
anekTpoHHBIE  //  OOpa3soBarenpHas  1mnatdopma  FOpair  [caiit]. —
URL.: https://urait.ru/bcode/512310 (mata obpamenus: 16.08.2022).

3. BoponoB, M. B. Cucrembl HCKYCCTBEHHOTO HHTEIJIEKTA : Y4YEeOHUK U
npakTukyMm i By30B / M. B. Boponos, B. U. [Tumenos, 1. A. He6aeB. — Mocksa :
N3natensctBo IOpaiit, 2022. — 256 c. — (Briciee o6pazoBanue). — ISBN 978-5-
534-14916-6. — Tekct : anexktpoHHbIN // OO6pa3oBarenbHas miargopma FOpaiit
[cafiT]. — URL.: https://urait.ru/bcode/519916 (mara oOpamenus: 16.08.2022).

17


https://urait.ru/bcode/511020
https://urait.ru/bcode/511121
https://urait.ru/bcode/510524
https://urait.ru/bcode/510472
https://urait.ru/bcode/512310
https://urait.ru/bcode/519916

7.3 MeTtoanyeckne yKa3aHusl, peKOMEeHIAIUN U IPyrue MaTepuajibl K
3aHATHAM

1. XapuroHoBa, AnHHa EBrenbeBHa. AHaIM3 © MNPOTHO3UPOBAHHE C
MCII0JIb30BAaHUEM TAKETOB MPUKIAJHBIX MTporpamm: npaktukyMm / A. E. XapuToHoBa;
Poccuiicknii rocynapctBeHHbIN arpapHblii yHuBepcutreT - MCXA umenn K. A.
Tumupszea (Mocksa), @akynbTeT 3KOHOMUKU U ¢uHaHCcOB, Kadenpa craTuctuku u
IKOHOMETpHKA. — OIJIEKTPOH. TEKCTOBbIe AaH. — Mocksa: Pocundopmarporex,
2017.-107 c.

2. lammena, baspma lllarnapoBHa. DKOHOMETpHUKA: METOIMYECKUE YKA3aHUS /
b. II. [Jammena, B. B. Jlemuues; Poccuiicknii rocynapCTBEHHBIM arpapHbIi
yauBepcuteT - MCXA umenn K. A. Tumupszea (Mockpa), @akynbTeT SJKOHOMUKH
u ¢uHaHCcOB, Kadenpa CTaTUCTUKHU U SKOHOMETPHUKA. — DJIEKTPOH. TEKCTOBBIE JIaH.
— Mocksa: PITAY-MCXA um. K. A. Tumupsizesa, 2018. — 32 c.

8. Ilepeyenns pecypcoB HHPOPMANUOHHO-TEJIEKOMMYHHUKAIIMOHHOM CEeTH
«AHTEpHET», HEOOXOAUMBIX JIJI OCBOCHHUS TN CIIUILIMHBI

1. Odpunmaneuenii cait Python. URL: https://www.python.org/ (oTkpbITBI#
JOCTYII)

2. OdunuanbHbli CalT AMCTPUOYTHBA S3BIKOB MporpammupoBanus Python u R
Anaconda. URL: https://www.anaconda.com/ (OTKpBITBIN TOCTYIT)

3. Odbunmansubii caiit Poccrata. URL: https://rosstat.gov.ru/ (OTKpbITHIi TOC-

TyM).
9. [lepeyeHb MpPOrpaMMHOro odecredeHuss 1 HHPOPMANMOHHBIX CIPABOYHBIX
CUCTEM
Tabnua 9
Ilepeyenb NporpaMMHOro odecrne4eHus
Ne HaHMeHOBaHHeU HaumeHoBanue Tun Ton
pasnea yuyeOHOM ABTOp
n/n MPOrpamMMbl NPOrpamMMbl pa3padoTKu
JAUCHHUILTHHBI
Tema 1 «BBenenue
B BTG & Pacsersas/oncrema|
Excel/ ynpasienus nake- | Microsoft/Anaconda
1 |Theme 1. 2007/2012
Introduction to Word/Anaconda | Tamu u 1uCTpUOYy- Inc.
data visualization e
and analysis
Tewma 2 «bazoBas
BU3YaJTU3aIHS C
HCIIOJIb30BaHUEM Pacuernas/cucrema
, |6nbmotexn Excel/ ynpasnenns naxe- | Microsoft/Anaconda | .0 1m015
Matplotliby Word/Anaconda | Tamu 1 qucTpuOy- Inc.
Theme 2. Basic THB
visualization using
Matplotlib
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https://rosstat.gov.ru/

Tema 3 «Pandas
KaK OCHOBHOM
WHCTPYMEHT PacueTrHas/cucrema
00paboTKH Excel/ ynpasienus nake- | Microsoft/Anaconda
3 2007/2012
JAHHBIX» Word/Anaconda | Tamu ¥ 1UCTpUOY- Inc.
Theme 3. Pandas THB
as main instrument
for processing data
Tema 4 «Ananmuz
JIAHHBIX C HCIIOJIb-
30BaHHEM ouo- PacuerHas/cucrema
maorexku  Scikit Excel/ ynpasienus nake- | Microsoft/Anaconda
4 2007/2012
Learny Word/Anaconda | Tamu u 1UCTpUOYy- Inc.
Theme 4. Data THB
analysis using
ScikitLearn

10. Onucanue MaTepuaJbLHO-TEXHUYECKOH 0a3bl, HEOOXOAUMOM ISt
OCYyIeCTBJIEHHSI 00pa30BaTEJIHLHOI0 MpoIecca Mo AUCIUILIHHE

Tabmuma 10

CBenenus 00 00eCrIe4eHHOCTH CNIENMATM3MPOBAHHBIMHY AYAUTOPUSIMHU,
KaOMHEeTaMMU, J1a00pPATOPUSIMU

HauMeHOBaHHMe CHENHAIBHBIX MOMe-
IIeHUH U IOMeIIleHHH JJI1 CAMOCTO-
TeJIbHOI padoThl (Ne yueOHOro Kopmyca,
Ne aynuropuu)

OcHaleHHOCTD CIeHATbHBIX IOMEIECHU I H
NMOMeIlleHUH 1JIsl CAMOCTOSATEJIbHOMH padoThI**

1

2

yueOHasi ayTUTOPHs JJIsl IPOBEICHUS 3aHSATHHA
JICKIIMOHHOTO THIIA, Y4eOHas ayIuTOpHs UIs
MPOBEICHUSI TIPAKTHUYECKHUX 3aHATHH, TPYMIIO-
BbIX U HWHIMBUAYAJIBHBIX KOHCYJBbTALIUMH,
TEKYIIEr0 KOHTPOJA M MNPOMEKYTOUYHOH
arrectauuu (YueOnsiii kopmyc Ne 2, ayanTo-
pust Ne 102)

Mynetumenuna: IIpoekrop ACERX118 wepwnsbiii [mr.jpz
11.001], KOMIIBIOTED KOH(pUTYpanuu: CelD-
1800/512/80/DVD-R

ydeOHasl ayTUTOpHs AJIsl IPOBEACHHS 3aHATHHA
JICKI[MOHHOTO THIIA, Y4eOHas ayIuTopus Ui
MIPOBEJECHNS 3aHATHUN, I'PYIIIOBBIX W HWHOU-
BUIYaJIbHBIX KOHCYJIBTALIUM, TEKYIIETO
KOHTPOJISI M1 IIPOMEKYTOUHON aTTeCcTalnn
(Yuebnbrit kopryc Ne 2, aymuropust Ne 101)

Mynberumenua: MoHuTOp UHB.Ne 34799/3 skpaH HACTEH-
HBIA ¢ 3nekTporpuBonoM WHB.Ne 35641/7, cucteMHBbIi
omox wmHB.Ne 558788/135, mocka MenoBas, CTynbsi-87,
cTonbl-50

yueOHas ayIuTOpHsl AJIsl IPOBEACHUS 3aHATHH
JIEKLIMOHHOIO THUIA, y4eOHas ayIuTopus Uit
MIPOBEJECHNS 3aHATUN, I'PYIIIOBBIX W HWHOIU-
BUIYaJIbHBIX KOHCYJIBbTALlUM, TEKYIIETO
KOHTPOJISI M IIPOMEKYTOUYHON aTTecTalnun
(Yuebusrit kopryc Ne 2, aymutopust Ne 202)

Mynpramenna: Cuctemusiid 6ok 1 mr. (MuB. 556563),
Monwutop 1 wr. (MuB. 34799/4), maptet 36 mT., CKaMbs
36 wrT., focka mMenoBast 1 mIT., 3KpaH g IPOEKTOpa Ha-
CTEHHO ITOTOJIOYHBII.

ydeOHasi ayAUTOpHs ISl IPOBEACHUS TTPAKTH-
YeCKHX 3aHATHH, TPYIIIOBBIX U WHIUBUIY-
AJIbHBIX KOHCYJIbTAllMK, TEKYLIEro KOH-
Tpodsi W MPOMEXKYTOYHOM arTecTaluu
(YaeOusrit koprryc Ne 2, ayauropust Ne 302)

10 xomnbrorepoB  koHpurypammu: INTELCorei3-
2100/4096 Mb/500Gb/DVD-RW, MSWord, MSExcel,
makeTsl MpHKIAAHbIX mporpamm: STATA, R, EViews,
Statistica, moctyn k ceru Internet, cnpaBo4HON CHCTEMBI
Koncynprantllntoc

LenTpanpHast HaydHast OMOIIMOTEKa UMEHU
H.U. XKXeneznosa

YuranbHble 3abl OMOIHOTEKU
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‘ CryneH4eckoe OOIICKUTHE ‘ Komnara 119 caMoImoAroTOBKH

11. MeToauyeckue peKOMEHIAMUM CTYAEHTAM 10 OCBOEHHUIO THCIUIJINHBI

[Ipucrtymnas K U3y4eHUIO JUCLUUIUIMHBI « AHAJIUTUKA U BU3yalIN3allMsl TaHHBIX
Ha Python Ha MHOCTpaHHOM sI3bIKE», CTYAEHTHI JOJKHBI O3HAKOMUTHCS C y4eOHOM
porpaMMoii, yueOHOH, HaydYHON U METOJNYECKOM JTUTEpaTypoi, UMeroIeics B O10-
mnotreke PTAY-MCXA um. K.A. TumupsizeBa, noixy4uTh B OMOJINOTEKE PEKOMEH]10-
BaHHbIC YYCOHHKU U y4eOHO-METOJIMYECKUE MOCOOUS, 3aBECTH HOBYIO TETpaib IS
paboOThI C MEPBOUCTOUYHUKAMH.

B xoje 3aHsATHIl BeCTH KOHCIEKTUPOBaHUE yueOHOro Marepuana. O0pamarh
BHUMaHHE Ha KaTeropuu, (pOpMyIUpPOBKU, PACKPHIBAIOIIUE COJIEPNKAHUE TEX WIH
WHBIX SBJICHUHN U MPOIIECCOB, HAYYHBIE BHIBOJBI M MPAKTUYECKUE PEKOMEHAAINU. 3a-
JaBaTh MPENOJABATENI0 YTOYHSIOMIUE BOMPOCHI C LENbI0 YACHEHHS TEOPETHUYECKUX
ITOJIOKEHHM, pa3peIIeHUs CIIOPHBIX CUTYALIAM.

B xone moAroToBKU K MPaKTUYECKUM 3aHSITUAM H3YYUTh OCHOBHYIO JIUTEpa-
TYpPY, O3HAKOMUTBCS C JIOMOTHUTEIBLHOM JINTEPATYPOl B COOTBETCTBHM C NIOCTABJICH-
HOM 3amaueit. [Ipu 3TOM ydecTh peKOMEHAAINH MpenoiaBaTeis u TpeboBaHus yueo-
HOM porpammbl. Heo6xoqumMo gopabaTsiBaTh CBOM KOHCIIEKT, Jiefiasi B HEM COOTBET-
CTBYIOILIME 3alMCU W3 JINTEPATYPbl, PEKOMEHIOBAHHOW MpPENOAaBaTeeM U Mpeay-
CMOTPEHHOM yueOHOM MporpaMMoii.

[Ipu moaroToBke K 3a4eTy (B KOHIIE CEMECTpa) MOBTOPATH MPONACHHBIA Ma-
Tepuajl B CTPOrOM COOTBETCTBUU C YueOHOU mporpamMmmoii. Mcrnons30BaTh KOHCIEKTHI
U JUTEPATYpPY, PEKOMEHJOBaHHYIO IIpenojiaBaresneM. OOpaTuTh 0co00€ BHUMaHUE Ha
TEeMbl YUE€OHBIX 3aHATHUM, TPOMYIIEHHBIX CTYJIEHTOM I0 pa3HbIM npuunHam. [Ipu He-
00XOJIMMOCTH OOpPaTUTHCA 33 KOHCYJbTALMEN U METOAMYECKOW MOMOIIBIO K MPEMno-
JaBaTENIo.

Buabi u popmbl 0TPAGOTKH NPONYIIEHHBIX 3aHATHH

CryneHT, NpoIyCTUBIINN 3aHATHS 00s3aH CaMOCTOSITEIbHO MOJATOTOBUTHCS K
TEME YCTHOI'O OIpPOCa, KOTOPBIE COCTOSUIMCH HA MPAKTHYECKOM 3aHATHH. B pamkax
4acOB KOHCYJIBTALMM CTYJI€HT MOXET OTBETUTh HA BOIPOCHI MPOMYIIEHHOI'O YCTHOT'O
orpoca, KOTOpble ObUTN MPOIYIICHBI.

12. MeToauyeckne peKOMeHIAMH MPENOAaBATESIM 10 OPraHUu3aluu 00ydeHust
10 JUCHMILIUHE

Kypc «AHanuTuka 1 Bu3yanau3anus JaHHbIX Ha Python Ha mHOCTpaHHOM $S13bI-
Ke» JOJDKEH JaBaTh He a0CTpakTHO-(OpMalibHbIE, a MpUKJIaJAHbIe 3HaHUs. J[aHHas
eI MOXKET OBITh peajn30BaHa TOJIBKO MPHU YCIOBUU COOJIIOJCHHS B YUEOHBIX Iia-
HaX MPEeMCTBEHHOCTH Y4€OHBIX AMCUUIUIMH. ba3oBble 3HaHUS 17 U3yueHus: «AHa-
JUTHKA U BU3yanu3alus NaHHBIX Ha Python Ha MHOCTpaHHOM S3bIKE» JAIOT TaKHe
JVCLIMIUIMHBI, KAK MHOCTPAHHBIN S3bIK, BEICOKOYPOBHEBOE IIPOTPAMMHUPOBAHUE, HAY-
Ka 0 AaHHBIX. OCBOEHME OCHOBHBIX TEM JAHHOW JUCLUILIMHBI ITO3BOJUT CTYJIEHTaM
[P HAMMMCAHUU BBITYCKHOW KBATH(PUKAIIMOHHON pabOThI, MOHATH BCIO MIMPUHY Hay-
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KU U TOJYYUTh HEOOXOUMbIE 3HAHUS AJIs TOCIEIYIOIIEro NpOPEeCCUOHATBHOIO pas-
BUTHS B 3TOM 00IacTu.

CTyIeHT MOET NOArOTOBUTH JTOKJIA/ [0 TEME MPEICTABISAIONIEH ero HayYHbIN
UHTEpEC, NPEACTaBUTh Pe3yibTaThl B BHUJE Ipe3cHTaUMU. B ciyuyae Haayexaliero
KauyecTBa, €ro paboTa MOXKET OBbITh 3aCiIylllaHa Ha HayYHOM KpYKKe Kadeapbl WK Ha
CTyZ€HUYeCKOM HayyHOM KoH(pepeHuuu. [lo pemenuto xadenpsl, CTyIAEHTHI, 3aHsB-
IIM€ MPU30BbIE MECTa Ha HAYYHBIX CTYACHUYECKUX KOH(PEPEHIHUAX, MOTYT OCBOOOXK-
JAThCS OT CJIayy 3a4eTa MO0 3TOM TUCLUILIMHE.

[IpenonaBarenp JDOKEH YKa3blBaTh, B KAaKOW MOCIEAOBATEIBHOCTU CIIEAYET
U3y4aTh MaTepHuaj JUCIHUIUIMHBL, 00paliaTh BHUMaHHE HAa OCOOCHHOCTH H3y4YCHUs
OTJENBHBIX TEM U Pa3/iejoB, IOMOraTh OTOMpaTh Hanboiee BaKHBIE U HEOOXOAMMbIE
CBEJIEHUS U3 YUEOHBIX OCOOUH, a TaKXKe JaBaTh OOBICHEHHS BOIIPOCAM IPOrPAMMBbI
Kypca, KOTOpble OOBIYHO BBI3BIBAIOT 3aTpyAHeHUs. [Ipu 3TOM npenoaaBaTento HEOO-
XOJMMO YUYUTBIBATh CJIEIYIOIIUE MOMEHTHI:

1. He cnenyet neperpysxarb CTyJJ€HTOB TBOPUYECKUMH 33JaHUSIMU.

2. YepenoBaTh TBOPUYECKYIO pabOTy Ha 3aHATUSX C 3aJaHUSIMU BO BHEAYIUTOPHOE
BpEMSI.

3. JlaBaTh CTyAE€HTaM YETKUH MHCTPYKTaXX IO BBHIMOJIHEHUIO CAMOCTOSTEIbHBIX
3aJlaHui: 1eNb 3a/1aHusl; YCIOBUS BBINOJIHEHUS; 00bEM; CPOKH; TpeOOBaHUS K
0(OpMIICHHUIO.

4. OcywecTBIATh TEKYLIUH YYET U KOHTPOJIb 32 CAMOCTOATENbHON pabOTOM.

5. JlaBaTh oreHKY W 00001IaTh YPOBEHb YCBOCHHUS HABBIKOB CaMOCTOSITEILHOM,
TBOPUYECKOU pabOTHI.

IIporpammy pa3zpadoraJi: —
%
Jemuues B.B., kanauaaT 5)KOHOMUYECKUX HAYK, JOLIEHT
(ToTUCh)
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PELHEH3UAA
Ha padouyro nporpammy aucuunanHbl 51.B.J1B.02.01 AnaanTHka 1 BU3yaau3anus JaHHBIX
Ha Python Ha unocTpannom si3bike OIIOII BO no nanpaiennio 09.04.02 Undopmannonubie
CHCTeMbl M TEXHOJIOTHH, HanpaBJeHHocTh Hayku o nannbix (Data Science) (kBanudukanus
BBIMMYCKHUKA — MATHCTP)

beictpenunoit Mpunoii EBrenbeBHOW, DOIEHTOM Kadeapbl NPHUKIAAHOW HWH()OPMATHKH,
KaHJMJIATOM IEJAarorHuecKrX HaykK (Jajnee Mo TeKCTY PELEH3EHT), MPOBEJCHA peleH3us padbouei
pOrpaMMbl JUCLUUIUIMHBI «AHAJIWTUKA M BU3yalu3auus JaHHbIX Ha Python Ha wmHOCTpanHOM
s3pike» OIIOII BO mo nampaenenuro 09.04.02 HMudopmanmoHHBIE CHCTEMBI M TEXHOJIOTHH,
HarnpaBieHHocTh «Hayku o manubix (Data Science)» (Maructpanr) paspadorannoit B ®I'6OY BO
«Poccuiickuil rocygapcTBeHHbIN arpapublii yHuBepcuteT — MCXA umenun K.A. TumupsszeBay, Ha
kadeqpe CTAaTUCTUKU U KuOepHeTuku (paspabotunk — JlemuueB Bagum BrnaaumMupoBud, TOLEHT,
KaH/IUIaT SKOHOMHYCCKHUX HAYK).

PaccmoTpeB npesicTaBieHHbIE HA PELEH3UI0 MaTepUallbl, PELIEH3EHT IPULIEN K CIETYIOIINUM
BBIBOJIAM:

1. llpenbsaBnenHas pabouyas mporpaMma JIUCHUIUIMHBI «AHAIUTUKA W BHU3yaJIu3alus
naHHbIx Ha Python Ha uHOCTpanHOM s3bike» (nanee mo Tekcty Ilporpamma) coomeemcmsyem
tpedoBanusiM ®I'OC BO no nanpasnenuto 09.04.02 MupopmanioHHbIE CUCTEMBI U TEXHOJIOTHUH.
[Tporpamma codepowcum Bce OCHOBHBIC paslieibl, coomegemcnaeyem TPEOOBAHUSIM K HOPMATHBHO-
METOJIMYECKUM JIOKYMEHTAM.

2. llpencraBnennas B I[lporpamme akmyansnocms yueOHOW ITUCHUIUIMHBI B paMKax
peamuzauuu OIIOII BO ue noodnesxcum commenuro — NUCHMIUIMHA OTHOCHUTCS K JUCHUTIIIMHAM
yactu, GopMUPYEeMOil yuacTHUKaMH 00pa3zoBaTenbHbIX oTHoeHu — b1.B.JIB.02.01.

3. IllpeacraBnennsie B [Iporpamme wyesu AMCUUIUIMHBI coomeemcmeyiom TPeOOBaHUSIM
®I'OC BO nampasnenust 09.04.02 UnpopmanoHHbIE CUCTEMBI U TEXHOJIOTHH.

4. B cootrBercTBuHu ¢ [IporpamMmoii 3a TUCIUIUIMHON «AHATUTHKA U BU3YATU3alUsl JaHHBIX
Ha Python Ha mHOCTpaHHOM f3BIKE» 3aKperieHO 2 yHugepcanvuvlx u I npogheccuonanvhvie
KomMnemenuyuu, onpeoenaemple CAMOCMoOAmMenbHo. J{uCUUIUIMHA «AHAIUTHKA U BU3yaJld3alus
naHHeIx Ha Python Ha wuwHoOcTpaHHOM s3bIKe» U mpeacTaBileHHas [Iporpamma cnocobua
peanu3o6ams UX B 00BSABICHHBIX TPEOOBAHUSX.

5. Pe3ynomamul 00yyenus, npernctaBieHHble B [Iporpamme B KaTeropusx 3HaTb, YMETh,
BIAQJIETh coomeemcmeyom crneuudruKke W COAEPKAHUIO TUCLHUIUIMHBI U JeMOHCmPUpylom
B03MOHCHOCHb TIOJTYUEHUS 3asIBICHHBIX PE3YJIbTATOB.

6. OOmiast TpyI0EMKOCTh TUCIHMIUTHHBI «AHAMTHKA W BU3yaln3anus JaHHBIX Ha Python Ha
UHOCTPAaHHOM si3bike» cocTaBisieT 3,0 3auétHbix equnuil (108 gacos).

7. Wudopmaius O B3aMMOCBA3M H3y4aeMbIX JUCHUIUIMH U BOIPOCAM HUCKIIOYEHHS
NyONMpoBaHUs B COJEPKAaHUM JUCLUIUIMH coomeemcmeyem JeHCTBUTEIbHOCTH. JlMCUIUIUIMHA
«AHaTUTHKAa W BU3yalu3alusg JNaHHbIX Ha Python Ha wHOCTpaHHOM S3BIKE» B3aUMOCBSI3aHA C
apyrumu  gucturmuimHamMu - OIIOII BO u  YueGnoro mnmana mno Hampaienuto 09.04.02
Hugopmayuonnvie cucmemvl u mexHonrocuu W BO3MOXKHOCTh IyOJMpPOBaHUS B COAEpPNKAHUU
OTCYTCTBYET.

8. IlpeacraBnennass  [Iporpamma  mpenmoyaraeT  MCIOJNB30BAaHHE  COBPEMEHHBIX
00pa30BaTEeNbHBIX TEXHOJOTMH, HCHOJb3yeMble INPH peaTu3alyy Pa3InYHbIX BHJOB Y4eOHOU
paboTsl. @opmbl 00pa30BaTENbHBIX TEXHOIOTHI coomeemcmayom crieuu(puke TuCUUTUIHHBL.

9. IlporpaMMa AHMCHMIIIMHBI «AHATWTHKA W BU3yalu3anus JaHHBIX Ha Python Ha
MHOCTPAHHOM $SI3bIKE» MperoaraeT NpoBeAeHHUE 3aHITHI B UHTEPAKTUBHON (hopMme.

10. Bunpl, coxmepkaHue M TPYIOEMKOCTb CAMOCTOSITENIbHOW  paboOTBl  CTYICHTOB,
npencraBieHuble B [Iporpamme, coomeemcmeyiom TpeOOBaHUSAM K TMOATOTOBKE BBIMTYCKHUKOB,
conepxanumcs Bo ®I'OC BO nanpasnenus 09.04.02 MapopMannoOHHbIE CUCTEMBI U TEXHOJIOTHH.

11. lIpencraBineHnsie W omucaHHbie B [Iporpamme ¢dopmbl mekyweti ONEHKU 3HAHUUN
(ycTHBI Oompoc, KOJUIOKBUYM), coomeemcmsyiom CHenn(pUKe JUCHUIUIMHBI U TPeOOBAHUSAM K
BBIMTYCKHUKAM.




dopma MPOMEKYTOUHOTO KOHTPOJIS 3HAHMHU CTYIEHTOB, mpemycMoTpeHHas [Iporpammoit,
OCYILIECTBIIsIETCSI B (opMe 3adera B UYETBEPTOM CEMECTpe, YTO coomeemcmseyenm CTaTycy
JUCIHUIUIMHBI, KaK JUCHMIUIMHBI 4YacTH, (QOpPMUPYEeMOW Yy4acTHUKaMH OOpa3oBaTEIbHBIX
ornomennii — b1.B./IB.02.01 ®I'OC BO nampasnenus 09.04.02 MnpopmanvoHHbIE CUCTEMBI U
TEXHOJIOTHH.

12. ®opmeI O1IeHKH 3HAHMIA, TpeacTaBiIeHHbIe B [Iporpamme, coomseemcmsyrom crienuduke
JUCIUIUIMHBL U TPEOOBAHUSIM K BBIITYCKHUKAM.

13. YueOHO-MeTOIMYECKOEe ~ OOeCrleueHrue  TUCIUIUIMHBI  TMPEJICTaBICHO:  OCHOBHOU
auteparypoi — 3 wucToYHHMKA (0a30BbIe YYEOHWKH), JOMOJHUTEIBHOW JuTeparypon — 3
HauMeHOBaHMs, VIHTepHET-pecypchl — 3 UCTOYHUKA U coomsemcmsyem TpedboBanusm ®I'OC BO
Hanpasnenus 09.04.02 Uugopmayuonnvie cucmemvl u mexHoiocuu.

14. MarepuanbHO-TeXHUYeCKOe oOOecneueHne AMCHUILIMHBI COOTBETCTBYET creluduke
JTUCIUIUINHBI «AHAIMTHKAa W BU3yalu3alus JaHHbIX Ha Python Ha WMHOCTpaHHOM SI3BIKE» H
o0OecreunBaeT HCIOIb30BAaHUE COBPEMEHHBIX 00pa3oBaTeNbHBIX, B TOM YHCIIE HMHTEPAKTHUBHBIX
METO/IOB O0yUYECHUS.

15. MeTtoauueckne peKOMEHIAMK  CTYIeHTaM M METOJWYEeCKHEe PEKOMEHIAIuU
IPENoIaBaTes M 110 OpraHU3alMi O0Y4YeHHUsI N0 JUCHUIUIMHE AAI0T MPEICTAaBICHUE O CreHu(pUKe
o0ydeHus TO AMCLUUIUIMHE «AHAIWTUKAa M BHU3yaldu3alus AaHHbIX Ha Python Ha wHOCTpaHHOM
SI3BIKEY.

OBIIUE BBIBOJIbI

Ha ocHOBaHWM TNpOBENCHHON pELHEH3MHM MOXKHO CHeaTh 3aKIIOYeHHE, 4TO XapakTep,
CTPYKTypa H COJep)KaHue paboueil MporpaMMbl JUCHMIUIMHBI «AHAIUTHKA M BH3yalW3allus
nanHbix Ha Python ©a wHocTtpanHoM s3pike» OIIOII BO mno wnanpasiaenuto 09.04.02
NudopmannoHHble CHCTEMBI M TEXHOJIOTUH, HanpaBieHHOCTh «Haykn o manneix (Data Science)»
(kBamMuKaUUs ~ BBIIYCKHMKA —  Maructp), paspaboranHas  JemudeBIM  Bamumom
BraguMupoBuyeM, TOLEHTOM, KaHAWAATOM SKOHOMHYECKHX HAyK COOTBETCTBYET TPEeOOBaHHSIM
@®I'OC BO, coBpeMeHHBIM TpeOOBaHUSIM YKOHOMHKH, PHIHKA TPY/a U TIO3BOJIMT NPH €€ pean3ainn
YCIENTHO 00eCeunTh (OPMUPOBAHUE 3aIBICHHBIX KOMITCTCHIIUH.

Peneunsenr:

beictpennna Upuna EBrenbeBHa, JOLEHT Kadenpsl NPUKIaAHON MHGOPMATUKH, KaHAUJAT
MeJaroru4ecKux Hayk
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