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AHHOTAITS

padoueiit nporpamMmmsbl yueOHoi nucuuiiiniabl 61.B.J[B.02.01 AHasuTUKa U BU3yaau3anus
AaHHBIX HA Python Ha MHOCTPAHHOM sI3bIKE VI MOATOTOBKHM MATHCTPOB 0 HANIPABJIEHUIO
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 oToOpaKeHNs aITOPUTMOB; aJITOPUTMBI PEIIEHHs TUIIOBBIX 3aj1a4, 00JACTU U CIIOCOOBI
UX MPUMEHEHHSI; METOJOJIOTUH Pa3pabOTKH MPOrPaMMHOTO OOECTICYEHHS; CHHTAKCUC S3bIKA TPO-
rpammupoBanus Python, ocoGeHHOCTH TPOrpaMMHpPOBAaHUS HA ITOM SI3bIKE, CTaHJapTHbIC OHO-
JHMOTEKH SI3bIKa MPOrPaMMHUPOBAHUS; OCOOEHHOCTH BBIOPAHHOM CPEJIbl IPOrPaMMUPOBAHUS; 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 BU3YaJIU3aAIMN JAHHBIX, aITOPUTMBI Hb
aHaJM3a, UCIIOJIBb30BaTh MPOrPaMMHBIE MPOJIYKTHI Ui rpadHueckoro OTOOpayKeHUs; MPUMEHSTh
CTaHJAPTHHIC AITOPUTMBI B COOTBETCTBYIOIIMX OOIACTSX; MPUMEHSTH S3bIK MPOTPAMMHPOBAHHUS
Python myst Hanucanust MPOrpaMMHOTO KOJIa; 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, 3alMUCH TEXHOJIIOTHYECKUX JKYPHAJIOB; MPUMEHSITh METOJbI U MPUEMBl 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/]a4; pa3paOd0TKH alrOpUTMOB aHAIM3a 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 BU3yanu3alio U aHalu3 AaHHBIX. bazoBas BU3yaln3anus ¢ UCHOJIb30BAHU-
em oubmmoreku Matplotlib: omunounsie rpadguku. bubnuoreka Pandas kak OCHOBHOM HHCTpY-
MEHT 00pabOTKH JaHHBIX. AHAIN3 JAaHHBIX C UCHOJb30BaHWeM OmOmmoreku Scikit Learn. ITo-
CTpOEHHE PErpecHOHHBIX Mojenel ¢ ucnoip3oBanueM Stats Models. [IponsunyTas Bu3yanusa-
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 AUCIUIUIUHBI « 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 3HaHUH B cepe MAIMHHOTO 00y4deHUs. TakKe MebI0 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 YMCETb IPUMCHATL PA3JIMYHBLIC MOJACIHM MAIIMHHOI'O O6yq€HHH 141
peuiaTh BOSHUKAIOMME MIEPEA HUM IIPAKTHUUCCKUEC 3aJa4n.

2. MecTo IMCHUIJIMHBI B Y4e0OHOM Mpoliiecce

JucuuninuHa «AHaJIUTHKA U BU3yanus3alus AaHHbIX Ha Python Ha mHOCTpan-
HOM SI3bIKE» BKIJIIOUYEHA B ME€PEUEHb JUCLMILINH, popMUpyeMas yyacTHUKaMu oOpa-
30BaTEJIbHBIX OTHOLICHWW. J(McnuImHa «AHaNWTHKAa W BU3yaIM3alusl 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 HEOOXOAUMBIMH U1l 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 UHBAJIWJOB U JIULl C OTPAaHUYEHHBIMH BO3MOX-
HOCTSIMU 3JI0pPOBbsI pa3padaThIBa€TCsl MHAUBUAYAIbHO C YYETOM OCOOEHHOCTEH MCu-
XO(U3UYECKOTO Pa3BUTHS, HHIUBHUAYATbHBIX BO3MOXHOCTEH U COCTOSIHUS 3JOPOBbS
TaKUX 00y4arouuxcsl.

3. [lepeyeHb MJIAHMPYEMBIX Pe3yJIbTATOB 00yUeHHs M0 TUCIHUILINHE,
COOTHECEHHBIX € IVIAHUPYEMBIMH pPe3yIbTATAMHU 0CBOCHUS 00pa30BaTeIbLHOM
NPOrpaMMslI

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 Conepxanne Wnpukaro- B pesynbraTe uzydenus y4eOHON TUCIMIUIMHBI 00YYatoUIHecs TOJKHBL:
~ | 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 TEXHOJIOTUH, 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-
KaIuu; 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 y4yeOHbIE 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

[1TKoc-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
UCCIIEI0BaHNMN, 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 TeMaTUYe-
CKHe€ TUIaHBI, paboyue mporpam-
MBI, OLICHOYHbIE MaTEepPHAIbI JHC-
LUIUTUH WIK OTAEIBHBIX BUOB
yUueOHBIX 3aHATHH, TUITAHUPOBATH
pa3nuYHbIC BUABI JESSTEIHHOCTH B
Ipolecce NPOBEACHUS YUeOHbIX




3aHATUN; IPUMEHSAThH 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 yueOHO-
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/AEIBbHBIX BUJOB y4eOHBIX 3aHs-
THH 10 IporpamMmaM GakanaBpuaTa
u/vmm JAI1I1 ¢ yueToM niepeoBoro
OTEYECTBEHHOTO U 3apyOesKHOTO OIIbI-
Ta




4. CTpPyKTYypa M coJlep:KaHue JTUCIUIITHHBI
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

Pacnpeneneﬂne prIlOéMKOCTI/I JAUCHUIIJIMHBI 110 BHJaM paﬁoT

TpynoéMKOCTb
Buj yyeOHoi padoTnl qac. B T.4. 10 CeMecTpaM
Bcero™ Ne 3* Ne 4*
O01mas Tpy10éMKOCTh TUCITUTUTHHBI IO 108 36 72
y49eOHOMY TIIaHy
1. KontakTHasi padora: 16,25 2 14,25
AynuTtopHasi padora 16,25 2 14,25
8 MOM yucie:
aexyuu (J1) 6 2 4
npaxmuyeckue sauamus (113) 10 - 10
KOHMAKMHAsL paboma Ha npoMelCcymoyHOM
xkoHmpone (KPA) 0,25 i 0,25
2. CamocrosteabHas padora (CPC) 87,75 34 53,75
CamocmosimenvbHoe usyHeHue pasoenos, Camo-
n002omosKa (npopabomxa u no8mopeHue aeK-
YUOHHO20 Mamepuana u Mamepuana y4eouu- 83,75 34 49,75
KO8 U yYeOHbIX NOCOOUl, N0020MOBKA K NPAK-
MUYECKUM 3aHAMUSIM)
Iloozomoeka K 3K3ameHy (KoHmpoib) 4 - 4
Bu1 npoOMeKyTOYHOTO KOHTPOJIS: 3auer
**B TOM YHUCJIe TPaKTHUIECKas MOATOTOBKA
4.2 Conep:xaHue TUCIHUNINHBI
Tabmuma 3
TemaTnuyeckuil UIaH y4eOHOM M CIUTIIMHbBI
AynurTopHasi pabora Bueayautopn
Hal;rs:zf[i};lle(gz ;gfligg;:); oM Bcero J 13 IIKP | as pa6ora
Bcero/* CP
YcTraHoBoYHas JIEKIUS 36 2 - - 34
Bcero 3a 1 cemecTp 36 2 - - 34
Tema 1 «BBejieHHe B BU3yaTH3aIUio U 10,5 0,5 2 - 8
aHaJIU3 JaHHBIX)
Theme 1. Introduction to data
visualization and analysis
Tema 2 «ba3oBasi BU3yann3amus ¢ 10,5 0,5 2 - 8
ucnonb3oBanuem oudarorexu Matplotliby
Theme 2. Basic visualization using
Matplotlib
Tema 3 «Pandas kak OCHOBHOM 10,5 0,5 2 - 8
WHCTPYMEHT 00paOOTKH JaHHBIX
Theme 3. Pandas as main instrument for




HanmeHoBaHMe pa3ie/ioB U TeM
JUCUMILINH (YKPYITHEHHO)

Bcero

AyauTopHasi padora

JI

113
BCero/*

IIKP

Bueayauropn
asi pabora

CP

processing data

Tema 4 «AHamu3 MAHHBIX C KCIIOJIL30BA-
HueM oubimoteku Scikit Learny
Theme 4. Data analysis using ScikitLearn

9,5

0,5

Tema 5 «ITocTpoeHue perpecCuOHHbBIX
MoJienelt ¢ ucrnonb3oBanuem StatsModelsy
Theme 5 «Training regression model with
StatsModels»

9,5

0,5

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

9,5

0,5

Tema 7 «Kpartkuit 0030p HanpaBiIeHUI
BU3yaIM3alli U aHAJIN3a JJIA
,I[aJ'ILHeﬁHIeI‘o HU3YUCHUA

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

11,75

9,75

KOHTaKTHas paboTa Ha IPOMEXYTOUYHOM
koHTpose (KPA)

0,25

0,25

Bcero 3a 2 cemecTp

72

10

0,25

57,75

HToOro mo (ucuunjInae

108

10

0,25

91,75

*B TOM YHCIE IMpaKTUYICCKas MOATOTOBKaA

Tema 1 «BBeieHUe B BU3YyAJIU3ANMI0 U AHAJIN3 TaHHBIX.»

Theme 1. Introduction to data visualization and analysis

[Tonstue nanspix. OOIIasi MOCIEAOBATEIBLHOCTh JCHCTBUM TPU aHAIM3E
naHHbIX. [IpuMepsl ncnosib3oBaHus rpaduKoB sl Buzyanuzanuu. [Ipumepst an-
TOPUTMOB aHanu3a. JleMoHCTpalus npuMeHeHHs si3bika Python ms Busyanuzaiuu
Y aHau3a.

Tema 2 «ba3oBasi BU3yajan3anus ¢ HCNOJIb30BaHHEM OMOJIHOTEKH

Matplotliby»

Theme 2. Basic visualization using Matplotlib

OTpucOoBKa OCHOBHBIX BHJOB TPa(UKOB: TOYEHUHOTO, JTUHEHHOTO, CTOJIOYA-
TOro, KpyroBoro. [loHstue ¢urypsl B paspe3e HUCHOJIb3yeMOW OMOIUOTEKH.
Odopmienue rpadukoB: JIereH1a, 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”. Co3manue Tabmuil, WX UMIIOPT W IKCIOPT. Bumbl
uHjekcanun. OuibTpanus U 3aMeHa JaHHbIX. OO0benHeHe JaHHbIX. Bemomora-
TEJILHBIE METOJbI OMOIMOTEKH.

Tema 4 «AHaIW3 JAHHBIX C HCHOJL30BaHHeM OuOJanorexku Scikit

Learn»
Theme 4. Data analysis using ScikitLearn
[Ipeno6paboTka manHbiX. Bugy oOyuenus: ¢ yuutenem u 0e3. Metoms
knaccudukanuu. Metozpl kinactepuszanun. HTepnperanus pe3yabTaToB padoThI
MOJICTIH.



Tema 5 «llocTpoeHue perpecMOHHBIX MoJeJed ¢ MCIO0Jb30BAHUEM

StatsModels»

Theme 5 «Training regression model with StatsModels»

OcHOBHBIE TIOHSTHSI, HCTIOJB3YeMbIe B OubimoTeke. [IporpaMMHbIii HHTEP-
¢eiic oubmmorexu. Mcmonp3oBanue «Formula APl oubmuorexku. MaTepnperanus
pe3ynbTaTOB, MPEJOCTABISIEMBIX OMOTUOTEKOM.

Tema 6 « [IpoaBuHyTasi BU3yaJau3auus JaHHBIX »

Theme 6 «Advanced data visualization»

BBenenue B HOBbIE BU/IbI TPA(UKOB: TUCTOTpamMMa, SITUK ¢ ycaMu. Mcnomb-
30BaHKe OuOMMoTekn Seaborn. Meronabl BU3yaau3allii MHOTOMEPHBIX JIaHHBIX.
[TocTpoenue ceTok rpaduKoB.

Tema 7 « KpaTkuii 0030p HanpaBJIeHUI BU3YAJIU3AIUN M AHAJIU3A 11

AaJibHEHIero u3y4eHus»

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

exploration»

Oco0eHHOCTH BU3yaldM3allMd U aHajlu3a OoJpmMX AaHHBIX. [IpuMeHeHue
HEWpOCETEN B aHANM3€ JaHHbIX. IHTepaKTUBHAA BU3YyaIM3alusl JaHHBIX. Moelb
BeIurciiennii MapReduce.

4.3 IlpakTH4YecKHe 3aHATHUS

Tabmuma 4
Conep:xanne NPaKTHYECKUX 3aHATHI M KOHTPOJIbHbI€ MEPONPUATHS
DopmMupyemM Bup
Hassanmue pa3aea, Ne u Ha3BaHMe JIeKIUii/ bIe KoHTpoJbHOr | Koa-Bo
TEMbI NPAKTHYECCKHUX 3aHATHH KOMIIETCHIIUN (1} qacoB
MEpPONPHATHA
Tema 1 «BBenenne VK-4.1; YK-
:Ifﬁlia;gzﬁ?g ™| Lecture 1. Introduction to data &26%?)0 ) 05
Theme 1. visualization and analysis 1.1: ITKoc-1.2:
Introduction to data IMKoc-1.3
;/:]SaUI;':I/LIiZSatIOI’I and Practical work 1 «Data visuali- Squﬁ(g}iog Y CTHBI#H o1- 9
zation and analysis on Pythony. .r’[Koc-l 3' ' poc
Tema 2 «bazoBas VK4.2; VK-
BUVAIH3AILIS Lecture 2 «bubnuoreka 43 TKoe-1.2° i 05
yasal Matplotliby < “ !
HCTIOJIb30BAHUEM ITKoc-1.3
OUOIHOTEKH
_I}_/Ihaetr;:]lgtzllbgasm Practical work 2 «Basic visuali- Squf_é’{orﬁog YcTHBIN OTI- 5
visualization using zation using Matplotliby. Koc13 poc
Matplotlib
Tema 3 Lecture 3 « Pandas as main in- VK-4.2; VK- i 05
«bubnnoreka strument for processing data» 43;T1IKoc-1.1; '
Pandas kax Practical work 3 «Pandas as YK-4.3; [TKoc- N
OCHOBHOM .. . ) .| YcraBIN OII-
MHCTDVMEHT main instrument for processing 11;TTIKoc-1.2; oc 2
pyM data» ITKoc-1.3 p
00paboTku
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dopmMupyem Bun
Haspanmue pa3aea, Ne m Ha3zBaHue JeKIui/ ble KOHTpoJibHOI | Kou-Bo
TEMbI NPAKTHYECKHUX 3aHATHH KOMIIETCHIIUU 0 qgacoB
MEpPONPHATHS
JaHHBIX»
Theme 3. Pandas as
main instrument for
processing data
Tema 4 «Ananuz . . VK42; VK-
Lecture 4 « Data analysis using i .
IaHHBIX C - 4.3: TIKoc-1.2; - 0,5
ScikitLearn »
HCIIOJIL30BaHUEM [1Koc-1.3
ouonuorexu Scikit
_II__ﬁzrmng 4 Data Prgctical_vyork 4 «Data analysis 31711<-Arf§<01'([31<102c VcTHbIi onI- 1
analysis using using ScikitLearn» Kocl3 poc
ScikitLearn
Tema 5 « Lecture 5 « Training regression YK4.2; VK- i 05
[Toctpoenue model with StatsModels » 4.3; TIKoc-1.1; ’
PETPECUOHHBIX
MOJICJICH C . o VK _4.2; VK-
HCII0JIb30BaHUEM Practical work 5 «Training re- . ) .
. ) 43, TIKoc 1.1; | VYcTHBIHM on-
Stats Models» gression model with : 1
Theme 5 «Training | StatsModels» IKoc-L.2 poc
. [1Koc-1.3
regression model
with StatsModels»
Tema 6 « Lecture 6 «Advanced data visu- VK+4.3; VK- i 05
[TponBunyTas alization» 6.3; [TKoc-1.2; '
anyanmaunﬂ
f[r?:;?ﬁéxg P_racti(_:al yvork 6 «Advanced data | YK4.2; VK- | VYcrHbii on- 1
«Advanced data visualization» 43;T1Koc-1.1; poc
visualizationy
Tema 7 «Kpatkuii | Lecture 7 «Short review of VK-4.3; I1Koc-
0030p trends in visualization and anal- 1.1; TIKoc-1.2; - 1
HaTpaBJICHUH ysis for further explorationy ITKoc-1.3
BHU3yaIn3alluy U
aHaJin3a IJisd
NaJIbHEHUIIIETO VK+4.1; YK-
W3YYCHUS Practical work 7 «Short review 42; YK4.3; VeTHbi ol
Theme 7 «Short of trends in visualization and VK-6.3; ITKoc- 1
review of trends in | analysis for further exploration» | 1.1;I1Koc-1.2; poc
visualization and ITKoc-1.3
analysis for further
explorationy
Tabnuna 5

HepequL BOIIPOCOB MJIA CAMOCTOATECIbHOI0 H3YYCHUA NTHCIUILJIMHBI

Ne
n/n

HasBanmue pasaeiia, TeMbl

Ilepeuens paccMaTpuBaeMbIX BOIPOCOB 1JIsI
CaMOCTOSATEIbHOI0 H3YYeHUs

1. Tema 1 «BBenenue B
BI/I3yaJ'II/IBaI_[I/IIO 1 aHaJIn3

JaHHBIX»

Theme 1. Introduction to data
visualization and analysis

Data analysis algorithms
(YK4.1; YK-4.2; YK-4.3; YK-6.3; TTKoc-1.1; TTKoc-1.2; ITKoc-1.3)
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Ne

HasBanmue pasaeiia, TeMbl

Ilepeyens paccMaTpuBaeMbIX BONPOCOB /IS

n/n CaMOCTOSITEJILHOTO U3YUYeHHS
2. | Tema 2 «ba3osas Busyanuzanus | Chart design: legend, title, colors and line shape.
C HCIIOJIh30BaHUEM OMOIMOTEKH
Matplotliby» (YK4.2; YK-4.3; TTIKoc-1.1)).
Theme 2. Basic visualization
using Matplotlib
3. | Tema 3 «Pandas kak ocHoBaom | Library Helper Methods
WHCTPYMEHT 00paboTKH
JTAHHBIX) . (VK4.2; YK-4.3; TTKoc-1.1,).
Theme 3. Pandas as main
instrument for processing data
4. | Tema 4 «Ananu3 ganubix ¢ uc- | Clustering methods
MOJIb30BaHUEM OnbIMOoTEKH
Scikit Learny . (VK-4.2; YK-4.3; TTKoc-1.2; TTKoc-1.3).
Theme 4. Data analysis using
ScikitLearn
5. | Tema 5 «IloctpoeHue Using the "Formula API" Library
PErpECHOHHBIX MOJIETIEH ¢
ucnospzoBanuem StatsModelsy | . (YK4.2; YK+4.3; [1Koc-1.1;)
Theme 5 «Training regression
model with StatsModels»
6. | Tema 6 « [IpoaBuHyTast Building Graph Grids
BU3yalIn3allvud JaHHBIX »
Theme 6 «Advanced data . (VK-4.3; YK-6.3; TTKoc-1.2)).
visualizationy
7. | Tema 7 «Kparkuii 0630p MapReduce Computation Model
HaHpaBJ'IeHI/Iﬁ BU3yalIn3alluu U
aHaIM3a IS JaabHEHIIero . (VK-4.3; TTKoc-1.1; TTKoc-1.2; TTKoc-1.3).
H3YYCHUD)
Theme 7 «Short review of
trends in visualization and
analysis for further exploration»
5. O0pa3oBaTe/ibHbIEe TEXHOJIOTHH
Tabmua 6
IIpuMeHeHNe aKTUBHBIX U HHTCPAKTUBHbBLIX 06p330BaTe.]ILHLIX TEXHOJOTUH
e HaumeHoBaHMe HCIO/Ib3YyeMbIX AKTUBHBIX U HHTEPaK-
11/-11 Tema u popma 3ausaTHS THBHBIX 00pPa30BaTeJbLHbIX TEXHOJIOT Uit
(¢popMm 00yueHus)
1. Tema 1 «BBenenue B 113 Mo3roBoii mrypm
BU3YaIH3aIUI0 U
AHAJIN3 JaHHBIX»
Theme 1. Introduction
to data visualization
and analysis
2. | Tema 2 «ba3oBas 113 Pa300p KOHKpPETHBIX CUTyaIui

BU3YaJIU3aIUs C
HCIIOJIB30BAHUEM
OUOIUOTEKHU

Matplotliby»

Theme 2. Basic
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HanmeHoBaHMe HCIOJIb3YEeMBbIX AKTHUBHBIX M HHTEPaK-
Tema u popma 3ansaATHS THBHBIX 00Pa30BaTeJbHbIX TEXHOJIOT Uil
(popMm oOyuenus)

visualization using
Matplotlib

Tema 3 «Pandas kax | [13 Pa300p KOHKpETHBIX CUTyalUii
OCHOBHOM
WHCTPYMEHT
00pabOTKHU TaHHBIX
Theme 3. Pandas as
main instrument for
processing data

Tema 4 «Ananus nag- | [13 Mo3roBoii mrypm
HBIX C HCIIOJIb30BaHH-
eM Oubauorexu Scikit
Learn»

Theme 4. Data analy-
sis using ScikitLearn

6. Tekylmunii KOHTPOJIb YCIIEBA€MOCTH U MPOMEKYTOUYHAS ATTECTAIUSA MO0
UTOraM OCBOCHUSA M CHUIIIMHBI

6.1. TunoBbIe KOHTPOJIbHBIE 3aIaHUSI HJIM HHbIe MAaTEePHAJIbI, HE00X0TUMbIE
JJIS1 OLleHKM 3HAHM, YMEHHH ¥ HABBIKOB U (MJIM) ONBITA AeSATeJIbHOCTH

BOHpOCLI AJIA IMTOATOTOBKH K YCTHBIM OIIpocaM
Tema 1 «BBeeHre B BU3yAIM3AIMIO U AHAJIN3 TAaHHBIX.)
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 «ba3oBast BU3yajamu3auus ¢ HCN0JIb30BaHHEM OMOJTHOTEKHU
Matplotliby»
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 00pa0OTKHU 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 «AHaIW3 JaHHBIX € HCHOJb30BaHMeM OuOJaHoTekH Scikit
Learn»
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Theme 4. Data analysis using ScikitLearn

1. Methods of data preprocessing

2. “transform()” and “fit()” methods

3. Supervised and unsupervised learning

4. Scoring models

5. Regressors

6. Classifiers

Tema 5 «llocTpoeHHe perpecHOHHBIX MoOJeJeld € MCIOJb30BAHUEM
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 IS
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

ok wdE

6.2. Onucanmne nokasarejei 1 KpUTepUeB KOHTPOJISA yCIIeBAeMOCTH,
ONUCAHME HIKAJ OLlCHUBAHUA

OueHka 3HaHMM BENETCS HA OCHOBE PEWTHHIOBOM OLIEHKH CTYJIEHTA, KOTOpas
dbopMupyeTcsi Kak CpeaHsisi OICHKA 332 y4acTHe B YCTHOM OMpPOCE Ha MPAKTHUECKHUX
3aHATHAX. CTYJEHT J0IyCKaeTcs K claye 3K3aMeHa Npy JOCTHKEeHUU perTruHra 60%.

MaxkcumanbHast OIleHKa 3a yyacTe B onpoce - 10 6anos.

9 6aiIoB - CTaBUTCS NMPU HATMYMH HE3HAYUTENIbHBIX HETOYHOCTEH B OTBETE.

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

7 GannoB - cienaHbl HEBEPHBIE BHIBOJIBI IO PEAKLIMU HA U3MEHSAEMbIE TTapaMeTphl
NEPEMEHHBIX, IIPU ITOM 00I1Iee MOHUMAHKUE 3aKOHOB HE HCKAXEHO.

6-5 OaIoB - HapylleHa JOruKa B IOHMMAaHUA MaKpPOIKOHOMUYECKUX 3aKOHOB.

KonuuectBo 0amioB ckiaabiBaeTCs CIEAYIOIIMM 00pa3oM: 7 YCTHBIX BOIIPOCOB *
10 (MakcumanbpHOE KOJau4decTBO) 0amioB = 70 0anioB (MaKCUMaIbHO BO3MOXKHOE KO-
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audecTBO HaOpaHHbIX OanoB). Mtoroseiid pedtunr (7*10) / 7 = 10 6amwios. B npo-
HeHTax (cpeaHuit 6amn / MaKkcuMaabHO BO3MOXKHBIN Oamt) * 100.

YyacTre B MHTEPAKTUBHBIX 3aHATHIX MOXXET OBITh 3aYTCHO aKTUBHBIM CTYICH-
TaM KaK y4acTHe B ONPOCe MO TeMe, Ha KOTOPOM MPUMEHSUINCh HHTEPAKTUBHBIC TEX-
HOJIOTHH.

Ha 3auere cTy€HT MOXET MOJIyYUTh MaKCUMaJIbHOE KOJUYECTBO OaNIOB paB-
Hoe 10. /lanee mToroBasi OoleHKa Ompeensercs cieayromuM odpa3zoMm. Ecnu teky-
Uil PEUTUHT CTYAEHTa COCTaBIIsAeT 7 OaIOB, a HA 3a4eTe CTYAEHT NMOJIy4rs 7 Oa-
JIOB («yIIOBIETBOPHUTEIBLHO»), TO UTOTOBast orenka 0,5*7+0,5%7=7 GammoB («xopo-
I10Y»).
IIpoMeKyTOYHBII KOHTPOJb — 3a4€eT

Tabmamma 7
HIxana
. 3auer
olleHUBaHUs (cpeaHunii 6a)

8,5-10,0 OT1innuHO

7,0-8,4 Xoportio

6,0-6,9 VY 10BIE€TBOPUTEIBHO

0-5,9 HeynosnerBopurensHo

[ToTOXUTENHPHBIMHA OIICHKAMH, MPU TMOJYyYEHUH KOTOPBIX JUCIHMIUIMHA 3aCUH-
THIBAETCS B KAYECTBE MPOUICHHOM, SBISIFOTCS OIICHKU «YJIOBICTBOPUTEIBHO», «XO-
POIIIO» U «OTIUIHOY.

Ecnu nonyuena oyenka «Hey0061emeopumenbHo) no OUCYUnIUHe, TO HeoO-
XOJIMMO, TIOCJIE KOHCYJIbTAIIMU C TIpenogaBaresieM, B TeueHrue 10 kaleHIapHbIX JHer
CIICAYIOIIETO CeMeCTpa MOATOTOBUTH OTBETHI Ha PSJi BOIIPOCOB, MPETYCMOTPEHHBIX
IPOTrpaMMOi 00yUCHHUS, U IPEACTABUTH PE3yJIbTaThl 3TUX OTBETOB MPETIOIaBaATEIO.

Kpurtepuu oneHuBanusi pe3yJibTaToOB 00y4eHUsA
Tabnuma 8

Onenka Kpurepun onenuBanus

OLICHKY «OTJIHYHO» 3aCIyKUBAET CTYI€HT, OCBOMBLINI 3HAHUS, yMe-

HUS, KOMIIETCHIIMM W TEOPETHUECKUIN MaTepHas 6e3 mpoOesoB; BHITIOJ-

HUBIIKHN BCE 3aJaHUs, IPEAYCMOTPEHHbIE Y4eOHBIM IJIAHOM Ha BBICO-

KOM Ka4eCTBEHHOM ypPOBHE; PAKTUYECKUE HABBIKH MPOPECCHOHATBHO-

r'o IPUMEHEHHUsI OCBOCHHBIX 3HAaHUH C(HOPMUPOBAHBHI.

Komnerennuu, 3akperi€éHHble 3a AUCIUIIITMHON, CPOPMUPOBAHbI Ha

YPOBHE — BBICOKHIA.

OLICHKY «XOPOILO0» 3aCIYKUBAET CTYJIEHT, TPAKTUYECKHU MOTHOCTHIO OC-

Cpennuii ypoBeHb | BOUBILIMI 3HaHMSI, yMEHHUSI, KOMIIETEHIIUN U TEOPETUUECKUI MaTepHall,

«4» yueOHbIe 3aJaHUS HE OLIEHEHbl MaKCUMaJIbHBIM YHCIIOM OaJIJIOB, B OC-
(xoporo) HOBHOM c(hOpMHUPOBAJT IPAKTUYECKUE HABBIKH.

Komnerennuu, 3akperi€éHHble 3a AUCIUIIITMHON, CPOPMUPOBAHbI Ha

YPOBHE — XOpOoIIUi (CpeHU).

OLIEHKY «yJAOBJIETBOPUTEJIBHO» 3aCIyKHBAET CTYAEHT, YACTUYHO C

[ToporoBelii ypo- | mpoGenamMu OCBOUBIIHIA 3HAHUS, YMEHUS, KOMIETCHIIUN U TEOpETHYe-

BeHb «3» (yIOBIIe- | CKUH MaTepHall, MHOTHE Y4eOHbIC 3a/IaHusl TNOO HE BBITTOIHIII, THOO
TBOPUTEIIBHO) OHH OLIEHEHBI YUCIIOM 0aJUIOB OJIM3KUM K MUHUMAJILHOMY, HEKOTOpbIE

IPaKTUYECKHE HaBBIKU HE C(hOPMUPOBAHBI.

Kommnerennyu, 3akpeniéHnble 3a AMCUUIUIMHON, chOpMUPOBaHBI HA

Bricokuii ypoBeHb
«S»
(oTM4HO)
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YPOBHE — JJOCTAaTOYHBIM.
MuHuUMAaNbHBIA | OLIEHKY «HEYAOBIETBOPUTEIBHO» 3aCIIY)KMBAET CTY/I€HT, HE OCBOMBILIUI
YPOBEHB «2» (He- | 3HAHUS, YMEHUS, KOMIIETEHIIUN U TCOPETHUECKUNM MaTepuan, yuyeOHbIe
YAOBJICTBOPH- 3alaHuA HC BBIITOJHUIL, IIPAKTUYCCKUC HABBIKW HC C(i)OpMI/IpOBaHbI.
TEJIBHHO) KomneTenmuun, 3akperi€HHbIe 3a JUCIUTTMHON, He C(hOPMHUPOBAHBHI.

7. Y4ueOHO-MeTOAMYECKOEe U MH(OPMAIIMOHHOE 00ecnieyeHne JUCIUITUHbI
7.1 OcHOBHasI IUTEPATYypa

1. AHanu3 naHHBIX : ydeOHMK 111 By30B/ B. C. Mxutapsu [ ap.] ; mon
penakiueit B. C. Mxutapsina. — Mocksa : M3narensctBo FOpaiit, 2022. — 490 ¢. —
(Beiciee o6pazoBanue). — ISBN 978-5-534-00616-2. — TekcT : 37eKTpOHHBIN //

O6pazoBartenbHas matdopma Opaiit [caiiT]. —
URL.: https://urait.ru/bcode/511020 (mata obpamenus: 16.08.2022).
2. Mupxun, b. . BBenaeHue B aHAUM3 JAHHBIX : YYEOHUK U TPAKTUKYM /

b. I'. Mupkun. — Mocksa : U3gatensctBo HOpaiit, 2022. — 174 c¢. — (Bsiciee 00-
pazoBanue). — ISBN 978-5-9916-5009-0. — Texkct : snekrponHsblil // OOpa3oBa-
tenbHas miardopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/511121 (nata 00-
pamenus: 16.08.2022).

3. Craructuka : yueOHUK i By30B / o peaakuueit . U. EnuceeBoil. —
3-¢ m3a., mepepad. u mon. — Mocksa : MznatensctBo FOpaiit, 2022. — 361 c. —
(Beicmiee o6paszoBanue). — ISBN 978-5-534-04082-1. — Tekct : 27eKTpOHHBIN //
OO0pazoBaTenbHas matgopma Opaiit [caiT]. —
URL.: https://urait.ru/bcode/510524 (nata oopaienus: 16.08.2022).

7.2 JlonoTHUTEJIbHAA JIUTEPATYypa

1. DxoHoMetpuka : yueOonuk 11 By30B / V. U. Enuceesa [u ap.] ; moa penax-

nmueii U. U. EnuceeBoit. — Mocksa : UMzmatensctBo [Opaiir, 2022. — 449 c. —
(Boicmree obpaszoBanue). — ISBN 978-5-534-00313-0. — TekcT : 37ACKTPOHHBIH //
OOpazoBaTenbpHas matgopma Opaiit [caiiT]. —

URL.: https://urait.ru/bcode/510472 (mata obpamenus: 16.08.2022).

2. Qynua, M. H. Cratuctuka: y4eOHMK ¥ TPAKTHKyM Ui BY30B /
M. H. dynun, H. B. JIscaukos, M. JI. JIeauna. — Mocksa : M3gatensctBo IOpaiir,
2022. — 374 c. — (Bwoiciiee oopazoBanue). — ISBN 978-5-9916-8908-3. — Tekcr :
anekTpoHHbIt  //  OOpa3zoBatenbHas  1atdgopma  FOpaiitr  [caliT]. —
URL.: https://urait.ru/bcode/512310 (mata obpamenus: 16.08.2022).

3. BoponoB, M. B. CuctemMbl HCKYCCTBEHHOTO HHTEIJIEKTA : YYEOHUK H
npakTUKyM A By3oB / M. B. Boponos, B. U. [Tumenos, 1. A. He6aeB. — Mocksa :
NznarensctBO HOpaiit, 2022. — 256 c. — (Bricmiee o6pazoanue). — ISBN 978-5-
534-14916-6. — Tekct : anexktpoHHbIN // OOpazoBarenbHas miargopma FOpaiit
[cariT]. — URL.: https://urait.ru/bcode/519916 (nara oOpaienus: 16.08.2022).
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7.3 MeTtoanyeckne yKa3aHusl, peKOMEeHIAIUN U IPyrue MaTepuajibl K
3aHATHAM

1. XapuroHoBa, AnHHa EBrenbeBHa. AHaIM3 © MNPOTHO3UPOBAHHE C
UCIIOJIb30BAaHUEM MAaKETOB MPUKIIAIHBIX MTporpamm: npakTukym / A. E. XaputoHoBa;
Poccuiicknii rocynapctBeHHbIN arpapHblii yHuUBepcuteT - MCXA umenn K. A.
Tumupszea (Mocksa), @akynbTeT 3KOHOMUKU U ¢uHaHCcOB, Kadenpa craTuctuku u
IKOHOMETpHKA. — OIJIEKTPOH. TEKCTOBbIe AaH. — Mocksa: Pocundopmarporex,
2017.-107 c.

2. lammeBa, baspma llarnapoBna. DKOHOMETpHUKA: METOIMYECKUE YKA3aHUS /
b. II. [Jammena, B. B. Jlemunues; Poccuiicknii rocynapCTBEHHBIM arpapHbIi
yauBepcuteT - MCXA umenn K. A. Tumupszea (Mockpa), @akynbTeT SJKOHOMUKH
u ¢uHaHCcOB, Kadenpa CTaTUCTUKUA U SKOHOMETPUKA. — DJIEKTPOH. TEKCTOBBIE JaH.
— Mocksa: PITAY-MCXA um. K. A. Tumupsizesa, 2018. — 32 c.

8. [lepeyenb pecypcoB HH()OPMALMOHHO-TEJIEKOMMYHMKANIMOHHOM ceTH
«/HTEepHeT», HeOOXOAUMBIX VISl 0CBOCHHMS JUCHHUILIHHBI

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

2. OdunuanbHbIi CalT AUCTPUOYTHBA S3BIKOB MporpammupoBanus Python u R
Anaconda. URL: https://www.anaconda.com/ (OTKpBITBIN TOCTYI)

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

TyM).
9. [lepeyeHb MpPOrpaMMHOro odecrevyeHuss 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 TUCTpUOY- Inc.
data visualization e
and analysis
Tewma 2 «bazoBas
BU3YaJTU3aIHS C
HCIIOJIb30BaHUEM Pacuernas/cucrema
, |6nbmotexn Excel/ ynpasnenns naxe- | Microsoft/Anaconda | .0 m015
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 MaTepuaJbHO-TEXHUYECKOH 0a3bl, HEOOXOAUMOM ISt
OCYyIeCTBJIEHHSI 00pa30BaTEJIHLHOI0 MpoIecca Mo AUCIUILIHHE

Tabmuma 10

CBenenus 00 00eCrIe4eHHOCTH CNIENMATM3MPOBAHHBIMHY AYAUTOPUSIMHU,
KaOMHeTaMM, J1a00paTOPUIMU

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
JICKIIMOHHOT'O THIIA, Y4eOHas ayIuTOpHs UIs
MPOBEICHUSI TIPAKTHUYECKHUX 3aHATHH, TPYMIIO-
BbIX U HWHIMBUAYAJIbHBIX KOHCYJbTAILUMH,
TEKYIIEr0 KOHTPOJA M MNPOMEKYTOUYHOH
arrectauuu (YueOnsiii kopmyc Ne 2, ayanTo-
pust Ne 102)

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

yueOHasi ayUTOpHs A1l IPOBEICHUS 3aHATHH
JICKI[MOHHOTO THIIA, Y4eOHas ayIuTopus Ui
MIPOBEJECHNS 3aHATHUN, I'PYIIIOBBIX W HWHOU-
BUIYaJIbHBIX KOHCYJIBTALIUM, TEKYIIETO
KOHTPOJISI M1 IIPOMEKYTOUHON aTTeCcTalnn
(Yuebusrit kopmyc Ne 2, aynutopust Ne 101)

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

yueOHas ayIuTOpHsl AJIsl IPOBEACHUS 3aHATHH
JIEKLIMOHHOIO THUIA, y4eOHas ayIuTopus Uit
MIPOBEJECHNS 3aHATHUN, I'PYIIIOBBIX UM WHOIU-
BUIYaJIbHBIX KOHCYJIBbTALlUM, TEKYIIETO
KOHTPOJISI M IIPOMEKYTOYHON aTTeCTaluu
(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 MenoBast 1 mIT., 3KpaH I IpOeKTopa Ha-
CTEHHO ITOTOJIOYHBII.

ydeOHasi ayUTOpHs 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 peKOMEHIANUM CTYAEHTAM 10 OCBOEHUIO U CIUIJINHBI

[Ipucrtymnas K U3y4eHUIO JUCLUUIUIMHBI « AHAJIUTUKA U BU3yalIN3allMsl TaHHBIX
Ha Python Ha MHOCTpaHHOM sI3bIKE», CTYAEHTHI JOJKHBI O3HAKOMUTHCS C y4eOHOM
porpaMMoOi, yueOHOM, HAYYHOW U METOJNYECKOM JIUTEpaTypoi, UMeroIIeiics 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 xojne 3aHsTHIl BECTH KOHCHEKTHUpOBaHUE yueOHOro marepuaina. Oopamarh
BHUMaHHE Ha KaTeropuu, (POpMyIMPOBKH, PACKPBHIBAIOIIME COACP)KAHUE TEX WIIN
WHBIX SBJICHUHN U MPOIIECCOB, HAYYHBIE BHIBOJBI M MPAKTUYECKUE PEKOMEHAAINU. 3a-
JaBaTh MPENOJABATENI0 YTOYHSIOMIUE BOMPOCHI C LENbI0 YACHEHHS TEOPETHUYECKUX
ITOJIO’KEHHM, pa3peIIeHUs CIIOPHBIX CUTYaIlAMN.

B xone moAroToBKU K MPaKTUYECKUM 3aHSTHUSIM U3YYUTh OCHOBHYIO JINTEpA-
TYpPY, O3HAKOMUTBCS C JIOMOTHUTEIBLHOM JINTEPATYPOl B COOTBETCTBHM C NIOCTABJICH-
HOM 3amaueit. [Ipu 3TOM ydecTh peKOMEHAAINH MpenoiaBaTeis u TpeboBaHus yueo-
HOM iporpammbl. Heo6xoaumo gopabaTbiBaTh CBOM KOHCIIEKT, Jiejiasi B HEM COOTBET-
CTBYIOILIME 3alUCU W3 JINTEPATYPhl, PEKOMEHIOBAHHOW MpPENOJaBaTeeM U Mpeay-
CMOTPEHHOM yueOHOM MporpaMMoii.

[Ipu moaroToBke K 3a4eTy (B KOHIIE CEMECTpa) MOBTOPATH MPONACHHBIA Ma-
Tepuaj B CTPOrOM COOTBETCTBUU € YueOHOI mporpaMmmoit. Mcronb30BaTh KOHCIEKTHI
U JIUTEPATYpPy, PEKOMEHJOBaHHYIO MpenoaBareneM. OOpaTuTh 0co000€ BHUMaHUE Ha
TEeMbl YUE€OHBIX 3aHATHUM, TPOMYIIEHHBIX CTYJIEHTOM I0 pa3HbIM npuunHam. [Ipu He-
00XOJIMMOCTH OOpPaTUTHCA 33 KOHCYJbTALIMEN U METOAMYECKOW MOMOUIBIO K MPErno-
JaBaTENIo.

Buabi u popmbl 0TPAGOTKH NPONYIIEHHBIX 3aHATHH

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

12. MeToauyeckne peKOMeHIAMHU NMPENoAaBaTe/sIM [0 OPraHUu3anuu 00y4eHust
10 JUCHMILIUHE

Kypc «AHanuTuka 1 Bu3yanau3anus JaHHbIX Ha Python Ha mHOCTpaHHOM $S13bI-
Ke» JOJDKEH JaBaTh He a0CTpakTHO-(OpMalibHbIE, a MpPUKIaJHbIe 3HaHMs. J(aHHas
€I MOXKET OBITh peajn30BaHa TOJIBKO MPHU yCIOBUU COOJIIOEHUS B yU4eOHBIX IJ1a-
HaX MPEeMCTBEHHOCTH Y4€OHBIX AMCUUIUIMH. ba3oBble 3HaHUS 17 U3yueHus «AHa-
JUTHKA U BU3yanu3alus NaHHBIX Ha Python Ha MHOCTpaHHOM S3bIKE» HAIOT TaKHe
JVCLIMIUIMHBI, KAK UHOCTPAHHBIN S3bIK, BEICOKOYPOBHEBOE IIPOTPAaMMHUPOBAHUE, HAY-
Ka 0 AaHHbIX. OCBOEHME OCHOBHBIX TEM JAHHOW TMCUUIUIMHBI MO3BOJIUT CTYACHTaM
[P HAMMMCAHUU BBITYCKHOW KBATH(PUKAIIMOHHON pabOThI, MOHATH BCIO MIMPUHY Hay-
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KU U TOJYYUTh HEOOXOJUMbIE 3HAHUS AJIs TOCIEIYIOIIEro NpOopEeCCUOHAIBHOIO pas-
BUTHS B 3TOM 00IacTu.

CTyIeHT MOET NOJArOTOBUTH 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
CTyZeHUYeCKOM HayuyHOM KoH(pepeHuuu. [lo pemenuto xadenpsl, CTyIAEHTbHI, 3aHSB-
IM€ MPU30BbIE MECTa Ha HAYYHBIX CTYJACHUECKUX KOH(EPEHIHUAX, MOTYT OCBOOOXK-
JAThCS OT CJIayy 3a4eTa MO0 3TOM TUCLUILIMHE.

[IpenonaBarenp JDOKEH YKa3blBaTh, B KAaKOW MOCIEAOBATEIBHOCTU CIIEAYET
U3ydaTh MaTepHaj JUCIHUIUIMHBL, 00paliaTh BHUMaHHE HA OCOOCHHOCTH H3y4YeHUs
OTJIEIBHBIX TEM M Pa3eioB, IOMOraTh OTOUpaTh HauOoJIee BaXKHbIE U HEOOXOIUMbIE
CBEJIEHUS U3 YUEOHBIX OCOOUH, a TaKXKe JaBaTh OOBICHEHHS BOIIPOCAM IPOrPAMMBbI
Kypca, KOTOpble OOBIYHO BBI3BIBAIOT 3aTpyAHeHus. [Ipu 3ToM mpenonaBarento HEOO-
XOJMMO YUYUTBIBATh CJIEIYIOIIUE MOMEHTHI:

1. He cnenyet neperpysxarb CTyJJ€HTOB TBOPUECKUMH 3aJIaHUSIMU.

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

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

4. OcywecTBIATh TEKYLIUH YYET U KOHTPOJIb 32 CAMOCTOATENbHON pabOTOM.

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

IIporpammy pa3zpadoraJi: —
7%
Jemuues B.B., kananaaT 5)KOHOMUYECKUX HAYK, JOIIEHT
(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 Uudopmannonubie
CHCTeMBbI U TeXHOJIOTHH, HanpaBjeHHocTh Hayku o nannbix (Data Science) (kBaaudukanus
BBIMMYCKHUKA — MATHCTP)

beictpenunoit Mpunoii EBrenbeBHOW, DOIEHTOM Kadeapbl NPHUKIAAHOW HWH()OPMATHKH,
KaHIMJIATOM IEAarorHuecKuX HaykK (Janee Mo TeKCTY PELEH3EHT), MPOBEACHA peleH3us padbouei
pOrpaMMbl JUCHUIUIMHBL «AHAJIWTHKA M BU3yalu3alus JaHHbIX Ha Python Ha uHOCTpaHHOM
s3pike» OIIOII BO mo nampaenenuro 09.04.02 HMudopmanmoHHBIE CHCTEMBI M TEXHOJIOTHH,
HarnpaBieHHocTh «Hayku o manubix (Data Science)» (Maructpanr) paspadorannoit B ®I'60Y BO
«Poccuiickuil rocygapcTBeHHbIN arpapublii yHuBepcuteT — MCXA umenun K.A. TumupsszeBay, Ha
kadeqpe CTAaTUCTUKU U KuOepHeTuku (paspabotunk — JlemuueB Bagum BrnaaumMupoBud, TOLEHT,
KaH/IUIaT SKOHOMHYCCKHUX HAYK).

PaccmoTtpeB npescTaBieHHbIE Ha PELEH3UI0 MaTepUallbl, PELIEH3EHT MPUIIET K CIEAYIOIUM
BBIBOJIAM:

1. llpenbsaBnenHas pabouyas mporpaMma JIUCHUIUIMHBI «AHAIUTUKa W BHU3yaIu3alus
naHHbIx Ha Python Ha uHOCTpanHOM s3bike» (nanee mo Tekcty Ilporpamma) coomeemcmsyem
tpedoBanusiM ®I'OC BO no nanpasinenuto 09.04.02 MupopmanioHHbIE CUCTEMBI U TEXHOJIOTHH.
[Tporpamma codepowcum Bce OCHOBHBIC paslieibl, coomegemcnayem TPEOOBAHUSIM K HOPMATHUBHO-
METOJIMYECKUM JIOKYMEHTAM.

2. llpencraBnennas B I[lporpamme akmyansnocms yueOHOW ITUCHUIUIMHBI B paMKax
peamuzauuu OIIOII BO ue noonescum comuenuro — AUCHUIUIMHA OTHOCHUTCS K IUCHHUILTAHAM
yactu, GopMUPYEeMOl yuacTHUKaM# 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 cootBercTBuHu ¢ [IporpamMmoii 3a TUCHUIUIMHON «AHAIMTHKA U BU3YATU3alUsl JaHHBIX
Ha Python Ha mHOCTpaHHOM f3BIKE» 3aKperieHO 2 yHugepcanvuvlx u I npogheccuonanvhvie
KomMnemenuyuu, onpeoenaemple CAMOCMoOAmMenbHo. J{uCUUIUIMHA «AHAIUTHKA U BU3yaJld3alus
naHHeIXx Ha Python Ha wHoOcTpaHHOM s3bIKe» U mpeiacTaBineHHas [Iporpamma cnocobua
peanu3o6ams UX B 00BSABICHHBIX TPEOOBAHUSX.

5. Pe3ynomamul 00yyenus, npencTaBieHHble B [IporpaMme B KaTeropusx 3HaTh, YMETh,
BIAQJIETh coomeemcmeyom crneuudruKke W COAEPKAHUIO TUCLHUIUIMHBI U JeMOHCmPUpylom
B03MOHCHOCHb TIOJTYUEHUS 3asIBICHHBIX PE3YJIbTATOB.

6. OOmiast TpyI0EMKOCTh TUCIHIUIMHBI «AHAIMTHKA W BU3yaln3amnus JaHHBIX Ha Python Ha
UHOCTPaHHOM si3bIke» cocTaisieT 3,0 3auétHbix equnuil (108 gacos).

7. Wudopmaius O B3aMMOCBA3M H3y4aeMbIX JUCHUIUIMH U BOIPOCAM HUCKIIOYEHHS
NyONuMpoBaHUs B COJEPKAaHUM TUCLHUIUIMH coomeemcmeyem JIeHCTBUTEIBHOCTH. JlMCIUIIINHA
«AHaTUTHKAa W BU3yalu3alusa JNaHHbIX Ha Python Ha wHOCTpaHHOM sI3bIKE» B3aUMOCBSI3aHA C
apyrumu  gucturmuimHamMu - OIIOII BO u  YueGnoro mnmana mno Hampaienuto 09.04.02
Hugopmayuonnvie cucmemvl U mexHono2uu YW BO3MOXKHOCTh IyOJUpPOBaHUS B COJEp>KaHUU
OTCYTCTBYET.

8. IlpeacraBnennass  [Iporpamma  mpenmoyaraeT  MCIOJNB30BAaHHE  COBPEMEHHBIX
00pa30BaTEeNbHBIX TEXHOJOTHH, HCHOJb3yEeMble MPH peaTu3alUy Pa3InYHbIX BHJOB Yy4eOHOMU
paboTsl. @opmbl 00pa30BaTENbHBIX TEXHOIOTHI coomeemcmayom crieuu(puke TuCUUTUIHHBL.

9. IlporpaMMa AHMCHMIIIMHBI «AHATWTHKAa W BU3yalu3alnus JaHHBIX Ha Python Ha
MHOCTPAHHOM $I3bIKE» MperoaraeT NpoBeAeHHUE 3aHITHI B UHTEPAKTUBHON (hopMme.

10. Bunpl, coxmepkaHue M TPYIOEMKOCTb CAMOCTOSITENIbHOW  paboOTBl  CTYICHTOB,
npencraBieHnble B [Iporpamme, coomeemcmeyiom TpeOOBaHUSAM K TOATOTOBKE BBIMYCKHHUKOB,
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 KOHTPOJIA 3HAHMM CTYAEHTOB, mpeaycMoTpeHHas [Iporpammoit,
OCYILIECTBIIsIETCST 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. ®opmbl O1IeHKH 3HAHMIA, TpeacTaBleHHbIe B [Iporpamme, coomseemcmsyrom crienuduke
JUCIUIUIMHBL U TPEOOBAHUSIM K BBIITYCKHUKAM.

13. YueOHO-MeTOIMYECKOEe ~ OOeCrleueHrue  TUCIUIUIMHBI  TMPEJICTaBICHO:  OCHOBHOU
autepatrypoi — 3 wucTOYHHMKA (0a30Bble Y4YE€OHWKH), JOTOJHUTEIBHOW JuTeparypon — 3
HauMeHOBaHMs, VIHTepHET-pecypchl — 3 UCTOYHUKA U coomsemcmsyem TpedboBanusm ®I'OC BO
Hanpasnenus 09.04.02 Uugopmayuonnvie cucmemvl u mexHoiocuu.

14. MarepuanbHO-TeXHUYECKOEe OOecrneyeHne AUCHUIUTMHBI COOTBETCTBYET CHElH(pHUKe
JTUCIUIUINHBI «AHAIMTHKAa W BU3yalu3alnus JaHHbIX Ha Python Ha WHOCTpaHHOM SI3BIKE» H
o0OecreunBaeT HCIOIb30BAaHUE COBPEMEHHBIX 00pa3oBaTeNbHBIX, B TOM YHCIIE HMHTEPAKTHUBHBIX
METO/IOB O0yUYECHUS.

15. MeTtoauueckne peKOMEHIAMK  CTYIeHTaM M METOJWYEeCKHEe PEKOMEHIAIuU
IPENoIaBaTessIM 110 OpraHU3ali O0Y4YEeHHUS 1O JUCHUIUIMHE JAI0T MPEICTAaBICHNUE O CIeHU(pHUKe
oOydeHus TO AMCUUIUINHE «AHATIWTUKAa M BH3yaldu3alus 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 BU3yalIW3alus
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 00eCneunTh (OPMUPOBAHUE 3aIBICHHBIX KOMITCTCHIIUH.

Peneunsenr:

beictpennna Upuna EBrenbeBHa, JOLEHT Kadenpsl NPUKIAAHON MH(GOPMATUKH, KaHAUJAT
MeJaroru4ecKux Hayk
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