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AHHOTAITS

padoueii nporpamMmmpl yueOHoi nucuuiuinabl 51.B./[B.02.02 AHanuTUKa U BU3yaJau3anus
nanHbiX Ha Python nist noaroroBku marucrpos no HanpasJjennio 09.04.02 Unpopmanuon-
HbI€ CUCTEMBbI M TeXHOJI0ruu HanpaBJjeHHocTH Hayku o nannbix (Data Science)

Lenap ocBoeHMsl AUCHMILUIMHBI: [0 OKOHYAHUIO M3YYCHHS JAUCHUIUIMHBI CTYAEHT JOKEH
3HATh: METOJBI U MPUEMBl BU3YAJIN3allMU JTaHHBIX; HOTAIIMH U TIPOTPAMMHBIE MPOIYKTHI IS Tpa-
¢budeckoro oToOpakeHus aaropUTMOB; AITOPUTMBI PELICHHS TUIIOBBIX 33a]a4, 00JIaCTH U CIIOCOObBI
UX TPUMEHEHUS; METOJOJIOTUH Pa3padOTKU MPOrPaMMHOTO 00ECIIeYeHNs; CHHTAKCHC S3bIKa MpPO-
rpamMupoBanust Python, ocoGeHHOCTH MpOorpaMMHUpOBaHHs Ha 3TOM S3bIKE, CTAHIApPTHbIC OHO-
JMOTEKH SI3bIKA MTPOrPAMMHUPOBAHUS; OCOOCHHOCTH BBIOPAHHOH Cpebl NPOrpaMMHUPOBAHUS; METO-
JIbl U IPUEMBI OTJIaJIKU IPOrPaMMHOIO KOJ[a, MOBBILIEHUS YUTAEMOCTH IIPOTPAMMHOI0 KO/a; TUIIBI
1 (opMaThl cOOOIIEHUI 00 OMMOKaX, IpeaynpexaeHuid. 10 OKOHUYaHNIO M3yUYEHUS AUCIMILIAHbI
CTYJCHT JIOJDKEH YMETh: UCIOJIb30BaTh METOIbI U MPUEMbI BU3YAIU3alUU TAHHBIX, AITOPUTMBI Ub
aHaJM3a, MCIOJIb30BaTh MPOTPAMMHBIE MPOAYKTHI U TPaguIecKoro OToOpakeHHs; IPUMEHSATh
CTaHJIapPTHBIE AITOPUTMBI B COOTBETCTBYIOIIUX O0JACTAX; MPUMEHSTH S3bIK MPOTrPAMMUPOBAHUS
Python mist HanmMcaHust TPOTPaMMHOTO KOJ1a; MCIOIB30BATh BHIOPAHHYIO Cpelly IPOTpaMMUPOBa-
HUS; IPUMEHSITh WHCTPYMEHTAPHUM Ui CO3/IaHUSl M aKTyalu3allid UCXOTHBIX TEKCTOB MPOTPAMM;
BBISIBJISITH OIIMOKH B MPOIPaMMHOM KOZE, MHTEPIPETUPOBATh COOOMICHUsT 00 OMMOKax, Mpemy-
MPEKACHUS, 3aUCU TEXHOJIOTUYECKUX JKYPHAJIOB; MPUMEHSITh METOAbI U MPUEMBI OTJIAaJKU MPO-
IPaMMHOTO KoJa. Takke 10 OKOHYaHUIO W3YUeHHs TUCHUTUIMHBI CTYACHT JOJDKEH BIIAJICTh: HABbI-
KaM{ BU3YyaJU3allii U aHaln3a JaHHBIX; COCTABIICHHSI MOCIEI0BATEILHOCTU NCHCTBUI /Ui perie-
HUSI TIOCTABJICHHBIX 3a71a4; Pa3pabOTKH aJrOpUTMOB aHAJIKM3a CO3JaHUs MPOTPAMMHOTO KOJla B Me-
pe, HeoOXOAMMOM sl TPOBECHHUSI aHAIM3a; ONTUMHU3ALMU MPOTPAMMHOTO KOJa; aHAIU3a U Mpo-
BEPKH HMCXOIHOTO MPOrPAMMHOTO KOJA; OTIAJKUA MPOTPAMMHOIO KO/a Ha YPOBHE MPOTPaMMHBIX
MOJYJIEW U MEKMOYJIBHBIX B3aUMOJICUCTBUI U B3aUMOJECHUCTBUN C OKPYKEHUEM.

MecTo TUCHUILUIMHBI B Y4eOHOM IUIaHe: JMCIUIUINHA BKIIOYEHA B YaCTh yU4eOHOTrO IJIaHa,
dbopMupyeMyr0 ydacTHUKaMH 0Opa30BaTENbHBIX OTHOUICHHH 10 HAMpaBIEHUIO MOATOTOBKH
09.04.02 MadopmaiimoHHbIE CUCTEMBI M TEXHOJIOTHH.

TpebGoBanus Kk pe3yJibTaTaM OCBOEHHS JUCHMILUIMHBI: B PE3YJIbTATE OCBOCHUS JUCIIHII-
JUHBI HOPMUPYIOTCSI creayronue komnereHmu (naaukaropsl): YKA(VK-4.1; YK4.2; VK-4.3), VK-6.3;
[MKoc-1(ITKoc-1.1; TTKoc-1.2; TTKoc-1.3).

Kparkoe cogep:kaHue TCHHMIIIHHBI:

BBenenne B BU3yalu3aliio U aHAIN3 JaHHBIX. bazoBas BU3yaln3anus ¢ UCIOJIb30BAHM-
em 6ubmmoreku Matplotlib: ogunouHBIe Tpaduku. Bubmrorexa Pandas kak OCHOBHOM HHCTPY-
MEHT 00paOOTKM JaHHBIX. AHAINU3 JaHHBIX C KUCIOJb30BaHWeM OubOimoreku Scikit Learn. ITo-
CTPOEHHE PErPECCHOHHBIX MOjeNel ¢ ucnosib3oBanueM Stats Models. TpoaBunyTast BH3yaiu-
3anud AaHHbIX. Kpatkuii 0630p HanpaBieHUi BU3yalu3alud U aHAIU3a JUIs JaJbHEUIIero u3y-
YCHMUSI.

Oo6mas TpynoemMkocTh qucuumuinabl: 108/ 3 (acki/3a4. e1.)

IIpoMe:KyTOYHBII KOHTPOJIb: 3a4eT

1. Ileanb ocBOEHNSI AUCHUILIHHBI

[enpro AUCTUTUIMHBI «AHAJIUTUKA U BU3yalu3alus JaHHbIX Ha Pythony sBis-
€TCSl OCBOCHHUE CTYJICHTAMH TEOPETUUYECKUX W MPAKTHUCCKUX 3HAHUU M TPHOOpETe-
HUE YMEHUW W HABBIKOB B 00JIACTH BU3yaJIM3aIlMU JAHHBIX, UX aHan3a, (OpMHUPOBA-
HUE HaBBIKOB paboThI ¢ s3bikoM Python, a taxke gopmupoBanue 3HaHMI B cdepe
MaIIMHHOTO 00y4eHus. Takke 1eIblo JaHHOW TUCIUILTNHEI SIBISETCS MPUOOpETeHHE
YMEHHI ¥ HABBIKOB MMPUMEHEHHSI Ha TIPAKTHKE aJITOPUTMOB aHaIN3a, METOJIOB BU3Yya-
JW3aIUU JaHHBIX; TI0 pe3yibTaTaM M3y4YeHHs AUCIHILIUHBI CTYACHT JOJDKEH YMETh



INPUMCHATH pa3sIM4YHbIC MOJACIIN MAIlIMHHOI'O O6y‘1€HI/I$I 1 peliaTb BOSHUKAIOIIHE I1C-
PE€a HUM IMPAKTHUYCCKHEC 3a1a4u.

2. MecTo IMCHUIJIMHBI B Y4e0OHOM Mpoliiecce

JuciuiuinHa «AHaIUTHKA U BU3yaldu3auus AaHHbIX Ha Python» Bkitouena B
NepeveHb TUCHUIUINH, GopMUpyeMas y4acTHHUKaMU OOpa30BaTEIbHBIX OTHOIICHUH.
JucnunnnHa « AHaJIMTHKA ¥ BU3yaju3alus JaHHbIX Ha Python» peanusyercs B cooT-
BercTBUU ¢ TpedoBanusimu OI'OC, OIIOII BO u YuebHoro miana 1no HampaBJICHUIO
09.04.02 MudopMalimoHHbIE CUCTEMBI U TEXHOJIOTHH.

Crnenyromuye TUCUUILIMHBI ABISIIOTCS HEOOXOAUMBIMU JUISl U3yYEHUS «AHAIN-
TUKM W BU3yalu3anuu aaHHeIX Ha Python»: «Muctpymenth Data Science B R,
Python, SQL», «Hayka o nannsix (Data Science)», «baliecoBckue MeTO/Ibl B MaIlIuH-
HOM OOYYEHUM.

JlucuuiuinHa « AHAJIMTHKA U BU3yaliu3alus JaHHbIX Ha Python» uzydaercs Ha
BTOPOM Kypce.

Oco0eHHOCThIO JUCHMIUIMHBI SIBISETCS PACCMOTPEHHE AJITOPUTMOB aHaIM3a
JAHHBIX, UX BU3yaJIM3alliy CPEICTBAMHU s3bIKa MporpammupoBanus Python.

Pabouast mporpamMma AUCIUIUIMHBI «AHAIUTHKA W BU3yalW3allys JaHHBIX Ha
Pythony st ”HBANKIOB U JIUI] C OTPAHHYCHHBIMU BO3MOXKHOCTSIMH 3JI0POBbSI pa3pa-
0aThIBAaCTCS] MHANBUAYAIBHO C YYETOM OCOOEHHOCTEHW NCUXO(PU3NYECKOTO pa3BUTHS,
WHIUBUYyAJIbHBIX BO3MOXKHOCTEN U COCTOSIHUS 30POBBSI TAKUX OOYHArOITUXCS.

3. [lepeveHb MJIAHMPYEMBbIX Pe3yJIbTATOB 00yUeHHs M0 TUCHUILINHE,
COOTHECEHHBIX C INIAHUPYEMBIMH Pe3yIbTATAMHU 0CBOCHUS 00pa30BaTeIbLHOM
NPOrpaMMblI

N3ydeHne NUCIUIIIMHBI HAMPaBJIeHO Ha (POpMHUpOBAHUE Yy OOYYAIONIUXCS YHHU-
BepcasibHbIX (YK) U mpodeccuoHanbHbIX KOMIIETCHIIUHN, OMpeaeasieMbIX CaMOCTOSI-
tenbHO (I1Koc), npencraBnenHsix B Tadmuie 1.



Taomuna 1

TpeGoBanusi K pe3yJibTaTaM OCBOCHNS YHeOHOWH TUCHHUIJIMHBI KAHAJIMTHKA U BU3Yyalu3alus JaHHbIX Ha Pythony

No Konx Conepxanne Wnpukaro- B pesynbraTe n3ydeHus yueOHON TUCITUIUIMHBI 00yYaroNIrecs J0DKHBL:
~ | xommie- | KoMmeTeHIUH (WK e€ Jyac- | pbl KOMITe-
/T . 3HATh YMETh BIIA/IETH
TEHIINN TH) TEHIINH
1. YK-4 Cnocoben mpuMeHaTh co- | YK-4.1 TpaBWia ¥ 3aKOHOMEPHOCTH - -
BPEMEHHBIE KOMMYHHUKA- JINYHOM U JENOBOM YCTHOU U
TUBHBIC TEXHOJIOTUH, B TOM MMMCHbMEHHON KOMMYHHUKAITIH;
YHCIIe Ha HHOCTPaH- COBpEMEHHBIE KOMMYHHKA-
HOM(BIX) sI3bIKe(aX), AT THUBHBIE TEXHOJIOTUU Ha pyC-
aKaJeMU4eCKOT0 U Tpo- CKOM M MHOCTPaHHOM SI3bIKaX;
(heccHOHABHOTO B3aMO- CyIIeCTBYIOIIHE podeccro-
JIEHCTBUS HaJbHBIE COOOIIeCTBa s
po(hecCHOHATBLHOTO B3aUMO-
JEUCTBHUS
YK-4.2 - MIPUMEHATH Ha MPAKTUKE KOMMY- -
HUKATUBHBIC TEXHOJIOTUH, METO-
JIbI ¥ CIIOCOOBI IETI0BOTO 00IIIe-
HUS TS aKaJIEeMHYECKOTO U TIPO-
(heccMOHABHOTO B3aUMO/IEHCT-
BUS
YK-4.3 - - METOJIMKON MEKIMYHOCTHOTO JIEI0OBO-
ro oOIIeHHs HA PyCCKOM U HHOCTPaH-
HOM sI3bIKaX, C IPUMEHEHHEM Ipodec-
CHOHAJIbHBIX SI3BIKOBBIX (hOPM,
CPEIICTB ¥ COBPEMEHHBIX KOMMYHHKa-
THUBHBIX TEXHOJIOTHUI
YK-6 CrniocobeH onpenensits 1 VK63 - - TEXHOJIOTHSIMU M HABBIKAMH YIIpaBIIe-
peann30BBIBATH HUSI CBOEH MTO3HABATEILHOMN JESATENb-
MIPUOPHUTETHI COOCTBEHHON HOCTBIO U €€ COBEPIIICHCTBOBAHUS HA
NeSITEIIBHOCTH B CTIOCO0BI ee OCHOBE CaMOOIIEHKH, CAMOKOHTPOJIS 1
COBEPIIICHCTBOBAHMS Ha MPUHIIMIIOB CaMOOOPa30BaHus B TE€UE-
OCHOBE CaMOOLICHKH HUE BCEH KU3HU, B TOM YHUCIIE C UC-
MIOJIb30BaHUEM 3]I0POBbE cOeperaro-
IIMX TOJXOI0B U METOJIUK
2. |TIKoc-l |Cmocoben coctapnsth otye- | [TKoc-1.1 TpeOOBaHUS K CTPYKType U - -
THI O TIPOJICIIAHHOM padoTe, COJIEP)KAaHUIO HAYYHBIX My0-




0030pBI, TOTOBUTH ITyOIH-
KaIuy; pa3padaTeIBaTh Ha-
YYHO-METOINYECKHE U
yueOHO-MEeTOINYeCKUE Ma-
TepHabl, 00eCcTIeYHBaIOIINe
peanuzanuio yaeOHbIX Kyp-
COB TUCUUILIMH (MOMYJICH)
nporpaMm OakanaBpuara u
(wm) I B o6acTu 3Ha-
HUH TIpoQeccHoOHATEHON
NeSITeIBHOCTH; OPTaHnu30-
BBIBAaTh HAYYHO-
HCCIIEI0BATENIBCKYIO, Ipe-
MoJiaBaTh yuyeOHbIE KYPCHI,
JUCIMITIINHBI (MOIYJIN) M
OT/ICNbHBIE BUJIBI yIEOHBIX
3aHATHI O IporpaMmam
OakanaBpuara u/unu JII1I1 ¢
Y4EeTOM TEePEJOBOr0O OTede-
CTBEHHOTO U 3apy0eKHOTO
OIIbITa

JUKAIHMA, CTAHAAPTOB K

0(OPMIICHUIO OTIETOB, 0030-

pOB, cTaTeil; HopMaTUBHbIE
JIOKYMEHTBI B 00JIACTH TIPO-
(heccMOHANBHOM IEATENBHO-

CTH, B 00J1aCTH 00pa30BaHUS;

CTPYKTYpPY U coepKaHue

YUEOHBIX TUCITUILTUH 00bEKTa
podeCCHOHATLHOM TeATeIh-
HOCTH; crielu()UKy HHOCTPaH-

HOTO sI3bIKa B IPOECCHO-
HAJILHOH NIEATEIILHOCTH

[1TKoc-1.2

BBIOMpATh OOBEKT UCCIIEIOBAHUS,
CTaBUTH LIEJIb U 3a/1a4H, BHIOU-
paTh METO/BI UCCIIEIOBAHNS,
aJanTHPOBATh METOAMKH, IIPOBO-
IUTbH aHAJIU3, IPOrHO3UPOBATh,
OLICHMBATh KAYECTBO, BBIICIATH
HAaYYHYI0 HOBH3HY U TIpaKTHUe-
CKYIO 3HAYMMOCTh IPOBEAECHHBIX
UCCIIEI0BaHNMN, CTPYKTYPUPOBATh
pe3ybTaThl UCCIEIOBAHUN 1
0oOpMIIATE B BUE OTYETOB, 00-
30pOB, CTaTel B COOTBETCTBUU C
TpeOOBaHUSIMU CTaH/IAPTOB; I'O-
TOBUTH JIOKJIQIbI U IPE3EHTALIH
0 pe3ysbTaTaM UCCIICIOBaHUI; B
o0JacTH 3HaHUI podeccHo-
HAJILHOH JIeATETbHOCTH OLICHH-
BaTh U pa3pabaTbIBaTh TeMaTH4e-
CKHe€ TUIaHBI, paboyne mporpam-
MBI, OLIEHOYHbIE MaTEPHAIIBI JIHC-
LUIUTIH WIK OTAEIbHBIX BHIOB
yueOHBIX 3aHATHH, TNITAHUPOBATh
pa3UYHbIC BUBI JICSTEIBHOCTH B
npolecce NpoBeIeHUs yueOHbIX
3aHSATHI; IPUMEHATh aKTyallb-




HYI0 HOPMAaTUBHYIO IOKyMEHTA-
U0 B IPO(eCCHOHATBHOM JIesI-
TEJIbHOCTH; MOJTb30BATHCS HHO-
CTpPaHHBIM SI3BIKOM B Ipodeccro-
HaJIbHOU JICATEIBHOCTH

I1IKoc-1.3

0o OpMIIEHUS PE3yIbTaTOB HAYIHBIX
WCCIIEIOBAaHUN B BUE OTYETOB, 0030-
POB, MyOJIUKaIMA; TOATOTOBKH JJOKJIa-
JIOB U BBICTYIJICHUS HA HAYYHBIX KOH-
(hepeHnMAX; pa3paboTKH HAYIHO-
METOJUYCCKUX U yUeOHO-
METOJUYCCKUX MaTePHAJIOB, o0ecIe-
YUBAIOIINX PEATH3AINI0 YIeOHBIX
KypCOB AUCLUIUIMH (MOAYJe) mpo-
rpamm OakanaBpuara u (nwim) 111 B
oOnactu 3HaHW# nMpodeccnoHaIbLHON
NIeSITeIbHOCTH; TIPEIo1aBaHus y4ue0-
HBIX KYPCOB, TUCIHUILIINH (MOIYJICH)
WJIN OT/CIBHBIX BHJIOB y4eOHBIX 3aHs-
THH TI0 IpoTrpamMMaM OakaiaBpuaTa
u/vumm JAI1I1 ¢ yueToM niepeoBoro
OTEYECTBEHHOTO U 3apy0e’KHOTO OITbI-
Ta




4. CTpyKTypa M coepKaHue U CHUTLTUHbI

4.1 PacnpeaeJieHue TPyA0EMKOCTH JUCHUILIMHBI 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
Pacnpene.ﬂenne prﬂOéMKOCTI/I JUCHHUIIJIMHBI 110 BUJIaM paﬁoT B4 CEMECTPE
TpyroéMkocTh
Bup yuyeOHo# padoTbl yac. B T.4. [10 ceMecTpaM
Bcero/* No 4*
OO0mas TpyA0EMKOCTb JUCHUIUIMHBI IO Y4eOHOMY IJIaHy 108 108
1. KonTakTHas padora: 36,25 36,25
AynuTopHasi pabora ‘
8 MoMm uucue:
qexyuu (J1) 12 12
npaxkmuueckue 3auamus (113) 24 24
KOHMAaxKmHas 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 4YHUCJIEe TPaKTHUYECKas MOArOTOBKA
4.2 Conep:xaHue TUCUHUIINHBI
Tabmuma 3

TemaTuyeckui IJIaH Y4eOHOM U CHUILINHBI

HaumeHoBaHue pa3iesioB U TeM AyauTopHas padora Bueaynuropu
e ] Bcero J 13 IIKP | as pa6ora

Bcero/* CP

Tema 1 «BBejieHHe B BU3yaTH3aIUi0 U 15 2 3 - 10

aHaJIN3 JAHHBIX»

Tema 2 «ba3oBas BU3yanuzaius ¢ 14 1 3 - 10

ucnonp3oBanuem oubaroTexu Matplotliby

Tema 3 «bubanorekxa Pandas kak 15 2 3 - 10

OCHOBHOM MHCTPYMEHT 00pabOoTKH

JTAHHBIX)»

Tema 4 «AHanu3 JaHHBIX C 15 2 3 - 10

UCIIOJIb30BaHneM OuOmoreku Scikit

Learny»

Tema 5 «IlocTpoeHue perpecCHOHHBIX 16 2 4 - 10

MOJIEJIENA C UCIOIb30BaHreM Stats

Modelsy»




AyauTopHasi padora Bueayauropun
Hazr:zzﬁil;ﬁe(gzsgﬁgggﬁ); oM Bceero JI I3 IIKP | as pabora

Bcero/* CpP
Tema 6 «IIpoaBuHyTas BU3yanu3anus 16 2 4 - 10
JTAHHBIX.)
Tema 7 «Kpartkuit 0030p HanpaBiIeHUI 16,75 1 4 - 11,75
BU3YaJIM3aIlMH U aHAJIN3a JUIs
JATBHEHINETO U3YYCHUS
KOHTaKTHasi paboTa Ha MPOMEXYTOUYHOM 0,25 - - 0,25 -
koHTpoiie (KPA)
HToro nmo iucuunjinHe 108 12 24 0,25 71,75

*B TOM YHUCJIC IIpaKTUYCCKad IMMOAroToBKa

BBenenne B BU3yaJn3anuio U aHAJIN3 JAHHBIX.

[Tonsatue nanspix. OOIIAs MOCIEAOBATEIBLHOCTh JACHCTBUM TPU aHAIM3E
naHHbIX. [IpuMepsl Ucob30BaHUs rpaguKoB sl Bu3yanuzanuu. [Ipumepst ai-
TOPUTMOB aHaM3a. JleMOHCTpalus npuMeHeHHs si3bika Python nis Busyanuzaruu
U aHaJIM3a.

Bba3oBas Bu3yaan3anus ¢ ucnoJib3oBanuem omoauorexu Matplotlib.

OTpucoBKa OCHOBHBIX BUJOB I'pa)MKOB: TOUEYHOTO, JIMHEHHOrO, CTOI04Ya-
TOro, KpyroBoro. [loHstue ¢urypsl B pa3pe3e HUCHOJIb3yeMOW OuOIMOTEKH.
OdopmiieHue rpaguKoB: JIETeH1a, 3aroJI0BOK, 1IBeTa U (popma JIMHUM.

bub6imoreka Pandas kak 0CHOBHOM HHCTPYMEHT 00padoTKH TaHHBIX.

[Tonstue “Dataframe”. Co3manue TaOmHIl, WX UMIIOPT U IKCIOPT. Bumbl
uHaekcanuu. OunsTpaius U 3ameHa gaHHbix. O0benuHeHue naHHbIX. Benomora-
TeJIbHBIE METOJbI OMOIMOTEKH.

AHaJIM3 JaHHBIX ¢ HCIOJIb30BaHMeM Oubdaunorexu Scikit Learn.

[IpenodpadoTka naHHbIX. Bumy oOyuenus: ¢ yuutereM u 0e3. MeTomsl
kiaccudukanuu. Metonpl kiactepusauuu. MuaTepnperanus pe3yiabTaToB padOThI
MOJEIIH.

IlocTpoeHne perpeccHOHHBIX Mojejeld ¢ HcmoJb30BaHueM Stats
Models.

OcHOBHbIE MOHATHS, UCIOJB3YeMbIE B OubimnoTeke. [IporpaMMHbIil UHTEP-
¢eiic oudbmmorexu. Mcnonp3oBanue «Formula APl oubmuorexku. MaTepnperanus
pe3yJIbTaTOB, MPEIOCTABIISIEMbIX OUOIUOTEKOM.

IIpoaBuHyTasi BU3yaiu3anus JAaHHbIX.

BBenenue B HOBbIE BUJIBI TPA(UKOB: TUCTOTpaMMa, SIITUK ¢ ycaMu. Mcmoms-
30BaHKe OmOMMoTekn Seaborn. Meronabl BU3yanau3allii MHOTOMEPHBIX JIaHHBIX.
[TocTpoenue ceTok rpaduKoB.

Kparkuii 0030p Hampap/ieHMH BH3yaJIU3alUM W aHAJIM3A VIS JAJb-
HeH1lIero u3y4yeHus.

Oco0eHHOCTH BH3yaJM3allid W aHajdu3a OOJIbIIMX JAaHHBIX. [IpuMeHeHue
HeWpoceTer B aHanu3e NaHHbIX. MIHTepakTUBHAA BU3yalIu3anusa JaHHbIX. Moneinb
BeruncieHuit MapReduce.

4.3 IlpakTH4YecKHe 3aHATHUS

Tabmuma 4
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Coaep:xaHue NPaAKTUYECKHUX 3aHATHI M1 KOHTPOJIbHbIE MEePONPUSITHS

®opmMupyem Bun
Ha3zpanmue pa3neia, Ne n HazBaHue Jexkui/ ble KOHTpoJibHOI | Kou-Bo
TeMbl NPaKTHYECKUX 3aHATH I KOMIIeTEHIIM U 0 4acoB
MeponpHuATHS
Tema 1 «BBenenue VK4.1; YK-
B BU3Ya3alltio 1 Jlekuus 1 «BBenenue B Bu3ya- A% VKAZ
a”HaIN3 JaHHBIX) Hm; o I aHaJIIIH:«; aHHLIXZ VK-6.3; I1Koc- - 2
H A 1.1; TKoc-1.2;
[1Koc-1.3
[Tpaktuyeckas pabdora 1 «bazo- | YK-4.3;1IKoc- .
) | YcTHBIH oII-
Basi BU3YAIM3allUsl TaHHBIX U 1.1; T1Koc-1.2; oc 3
ucrosb3oBanuem Pythony. IMKoc-1.3 P
Tema 2 «ba3oBas VK4.2; VK-
Jlexnus 2 «bubinoreka . ]
BHU3YyaJIU3aIUs C . 4.3: TIKoc-1.2; - 1
Matplotliby»
HCIIOJIL30BaHUEM I1Koc-1.3
oubnmorexku [Ipaktuyeckas padora 2 «Ilo- VYK-4.3; [TKoc- TTHCEMEHHLL
Matplotliby» CTpOEHHE OCHOBHBIX BHIOB rpa- | 1.1;11Koc-1.2; 3
OTYET
(UKOBY. [1Koc-1.3
Tema 3 YK4.2; VK-
«BHbIOTeKA Jlexuus 3 «bubnuoreka Pandas» 43: TTKoe-1.1: - 2
Pandas xax VK43: VK-
OCHOBHOM [TpakTuaeckas padora 3 « Oc- ) . .
6.3;I1Koc-1.1; | YcrHBIN On-
UHCTPYMEHT HOBBI pa0OTHI ¢ TAOJIUIIAMH B ’ 3
o0paboTku Pandas» [IKoc-1.2, poc
[1Koc-1.3
JAHHBIX»
Tema 4 «Anamms Jlexums 4 «bubnmmroreka Scikit YI_<_4'2; YK__
aHHBIX C 4.3: TIKoc-1.2; - 2
Learny
HCIIOJIb30BaHUEM [1Koc-1.3
oubmmotexu Scikit | TIpakTuueckas padora 4 «IIpe- VK-4.3; TTKoc- VeTHBL o
Learny n00paboTKa JaHHBIX, O0yUeHUE 1.1; TIKoc-1.2; 3
o poc
MoOJETICH» [1Koc-1.3
Tema 5 « Jlexnus 5 «bubmnoreka Stats VK-4.2; VK- i 5
[Toctpoenue Models» 4.3; TIKoc-1.1;
pErpecCUuOHHBIX VYK-4.2; VK-
Mojenei ¢ [IpakTuueckas pabora 5 «Ilo- 43;TIKoc 1.1; | YcTHsIil on- 4
HCIOIB30BaHUEM CTpOCHHE MOJIETIEH perpeccum» I1Koc-1.2; poc
Stats Models » ITKoc-1.3
Tema 6 « Jlexuus 6 «IIponBuHyTa Bu3ya- VK43 VK-
[IponsunyTas JIN3aIus TaHHBIX C UCIIOIB30Ba- ) i - 2
6.3; I1IKoc-1.2;
BU3yaJIU3alUs HUeM OnbaroTeku Seaborny
TAHHBIX » [TpakTuueckas padbora 6
«[Tpumenenune 6MOIMOTEKH VYK-4.2; VK- YCTHBIN O11- 4
Seaborn s Bu3yanuzaiuu 4.3;11Koc-1.1, poc
JAHHBIX»
Tema 7 «Kpatknii VYK-4.3; [1Koc-
o T OG- Jimeets | |
HarpaBJIeHUN ! [TKoc-1.3
BU3YyalIU3aluu U YK4.1; VK-
aHaIu3a Il n 6 7 42; YK4.3; v .
ATBHEHIIEro IEaKTI/I‘IGGCKaSI pabota VK-6.3: TTKoc- CTHBIH OII- 4
W3y CHIS «AHamM3 OONBIINX JAHHBIX) 1.1: TTKoc-1.2: poc
I1Koc-1.3
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Tabmuma 5

Hepequb BOIIPOCOB JIJIsI CAMOCTOATEC/ILHOIO N3YYCHUHA TUCHUIIIIMHBI

Ne Ilepeuenb paccMaTpuBaeMbIX BOIIPOCOB ISt
Ha3Banue pa3aena, TeMbl

n/n CaMOCTOSITEJILHOTO U3YUYeHHS

1. Tema 1 «Beenenue B AJITOPUTMBI aHAJIW3a JAHHBIX
BU3YyaJIU3alHUIO 1 aHAIN3 (YK-4.1; YK-4.2; YK-4.3; YK-6.3; [IKoc-1.1; ITKoc-1.2;
JaHHBIX» [TKoc-1.3)

2. | Tema 2 «ba3oBas Busyanuzauus | Odopmienue rpadukoB: JIereH1a, 3arojioBok, I[BeTa u
¢ ucrnoJib30BaHueM oudsmoreku | popma nunuuit. (YK-4.2; VK-4.3; ITKoc-1.1;).
Matplotliby

3. | Tema 3 «Pandas kak ocHoBHOM | Bcromorarenbubie MeTo sl Oubmuoreku. (YK-4.2; YK-
WHCTPYMEHT 00paboTKH 4.3; TIKoc-1.1;).

JTAHHBIX)

4, Tema 4 «AHanu3 maHHbIX ¢ uc- | Metoasl knactepusanun. (YK-4.2; VK-4.3; ITKoc-1.2;
MOJIb30BaHUEM oubmmoreku | [TKoc-1.3).

Scikit Learny

5. | Tema 5 «Iloctpoenue Hcnonp3oBanue «Formula API» 6ubaunoreku. (YK-4.2;
PErpecCHOHHBIX MOJIENICH C VK-4.3; ITIKoc-1.1;)
ucnoyib3oBanuem StatsModelsy

6. | Tema 6 « [IpogBunyTast [Moctpoenue cerok rpadukos. (YK-4.3; YK-6.3; ITKoc-
BHU3YaJIH3aus JAHHBIX » 1.2;).

7. | Tema 7 «Kpatkuit 0030p Mopuenb Beraucienuit MapReduce. (VK-4.3; [TIKoc-1.1;
HanpasieHui pusyanusanuu 1 | [1Koc-1.2; [TKoc-1.3).
aHanM3a JUIsl JaJbHENIIEero
W3YYCHUS

5. O0pa3oBaTre/ibHbIE€ TEXHOJIOTHH
Tabnuma 6
IlpumeHeHNe AKTUBHBIX U HHTEPAKTHBHBIX 00Pa30BaTe/IbHbIX TEXHOJIOTHHI
e HanmMeHoBaHHMe HCMOIb3YyeMbIX AKTHBHBIX M HHTEPaK-
11/_11 Tema u popma 3ansaTHSA THBHBIX 00pa30BaTEJbHBIX TEXHOJIOTHI
(¢hop™m 00yueHus)

1. Tema 1 «BBeneraue B | I13 Mo3roBoii mwrypm

BU3YaIH3aIUI0 U

aHaJIN3 JTAHHBIX)
2. | Tema 2 «ba3oBas I13 Pa300p KOHKPETHBIX CUTyalui

BH3YaJIH3aIUs C

HCIOJIb30BaHUEM

OnbIMOoTEKN

Matplotliby
3. | Tema 3 «Pandas kak 113 Pa300p KOHKpPETHBIX CUTYyalHii

OCHOBHOM

WHCTPYMEHT

00pabOTKH JAHHBIX)»
4. | Tema 4 «Ananus gan- | 113 Mo3roBoii mrypm

HBIX C UCTOJIh30BAHU-

em OubaroTexkn Scikit

Learny»
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6. Tekymunii KOHTPOJIb YCIIEBA€MOCTH U MPOMEKYTOYHAS ATTECTAIHUSA MO0
UTOraM OCBOEHUS JUCHUIIMHBI

6.1. TunoBbie KOHTPOJIbHbIE 32JaHUSI UJIH HHbIE MAaTEPHUAJIbI, HEOOXOUMbIe
JJISL OLlCHKH 3HAHUI, YMEHUI U HABBIKOB M (MJIM) ONBITA AeATEJIbHOCTH

Bomnpocs! AJis1 TOATOTOBKYU K YCTHBIM ONPOCaM
Tema 1 «BBeaeHue B BU3yaIM3alMIi0 U AHAJIN3 JaHHBIX»
1. Tumns! rpaduKoB.
2. OCHOBHBIE LEIN BU3YaIU3aLNUN JAaHHBIX
3. Meroap! aHanmu3a JaHHBIX
4. lacTpyMeHTBI 3KocucTeMbl Python mutst anaim3a JaHHbIX
Tema 2 «ba3oBass Bu3yaJm3anus C HCIOJb30BAHHEM OHOJIMOTEKH
Matplotlib»
1. OcHoBHbIE OMOTUOTEUHBIE METO/IBI OCTPOCHHUSI TPadUKOB.
2. Cozpanue nerenabl ¢ nomoisio Matplotlib
3. Kiacc Figure u ero BO3MOXXHOCTH
4. Wcnonw3oBanue oceit Matplotlib nns Buzyanuzamuu
5. Pa3Mepsl pucyHKOB, pa3pelieHHue U CIIOCOObI UX IKCIIOPTa
Tema 3 «Pandas kak 0CHOBHOM MHCTPYMEHT 00padOTKH JaAHHBIX)
3arpy3Ka JaHHBIX U3 pa3InyHbIX (HOPMATOB TAHHBIX
Kak paGotaet nnnekcanus B Pandas
Cnoco0bl (punbTpai 1 U3MEHEHHUS JaHHBIX
BapuanTel 00be1uHeHS Ta0JIHIT
. Metoap! Bu3yanu3amuu naHHbix B Pandas
TeMa 4 «AHAJIN3 JaHHBIX ¢ HCNOJIb30BaHueM Oubamnorexu Scikit Learn»
Mertonabl ipeBapUTeIbHON 00pabOTKU JTaHHBIX
Merons! “transform()” u “fit()”
OOyuenue ¢ yunrteneMm U o0yueHue 6e3 yuurens
Ouenka Mmozeneit
Perpeccopsl
. Kimaccudukaropst
TeMa 5 «IlocTpoeHne perpecHOHHBIX MOJeJIeH ¢ HMCIO0Jb30BAHUEM
StatsModels»
Tepmunonorus. «EXog» u «endog.
IIpoBepka runores
JIunenHas perpeccust
JlucnepCuOHHBIN aHAIU3
ARIMA
. Formula API
TeMa 6 «IIpoaBuHyTasi BU3yajau3anus JaHHbIX)
1. Pazmmums mexmy Matplotlib u Seaborn
2. CnocoOsl mocTpoeHust rpaduka pacrpeneaeHus TaHHbIX
3. Certku rpadukoB
4. Tloctpoenue rpadkoB MHOTOMEPHBIX JIaHHBIX

abhwnh e

ok wnE

ok wnE
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Tema 7 «Kparkuii 0030p HanpaBJ/IeHWIl BHU3yaJIH3allMA M AHAJIU3A JIJIA
AajbHEHIero u3y4eHus»

1. Bompime manusie. YTo 310 Takoe?

2. Ha kakux npHUHIMIIAX TOCTPOEHBI CUCTEMbI OOJIBIINX JAHHBIX ?

3. CnocoObl co3/1aHUsI UHTEPAKTUBHOW BU3yaJIU3aIluU JAaHHBIX

4. Texnonoruss MapReduce

6.2. Onucanmne noka3areje 1 KpUTepUeB KOHTPOJIS yCIIeBA€MOCTH,
ONucaHUe KA OLeHNBAHUS

OueHka 3HAHWM BENETCSI HA OCHOBE PEUTUHIOBOM OLIEHKU CTYJIEHTa, KOTOpas
dbopmupyeTcsl Kak CpefHsisl OlEHKA 3a y4acTHe B YCTHOM OINPOCE Ha MPAKTHUYECKHUX
3aHaTHSAX. CTYJEHT J0IyCKaeTcs K c/iaue sK3aMeHa pu JOoCTKeHun pedtunra 60%.

MakcumainbHas OlleHKa 3a yyactue B onpoce - 10 6aios.

9 GasIoB - CTaBUTCS NIPU HAIMYUU HE3HAYUTEIBHBIX HETOUHOCTEH B OTBETE.

8 0ayuIoB - MPU HAJIMYUU HETPYOBIX OMIMOOK B OTBETE, KOTOPHIE HE MPHUBEIU K
JIO’KHBIM BBIBOJIaM M HEBEPHOMY MOHUMAHHIO CYTH BOIIPOCA.

7 6aIoB - cielaHbl HEBEPHBIC BBIBOJIBI IO PEAKITUU HA U3MEHSIEMBIC TTapaMeTpPhI
MIEPEMEHHBIX, TIPH 3TOM O0ITee TOHUMAHKE 3aKOHOB HE MCKAKEHO.

6-5 6amIoB - HapyIIeHa JOTUKa B IOHUMAaHUHA MaKpPOIKOHOMUYECKUX 3aKOHOB.

KonnuectBo 0anioB CKIaAbIBACTCS CIAEAYIOMIUM 00pa3oM: 7 YCTHBIX BOIPOCOB *
10 (MakcumanbHOE KOJIU4YecTBO) 0amioB = 70 0anioB (MaKCUMabHO BO3MOXHOE KO-
audecTBO HaOpaHHbIX OanmnoB). Mtoroseiid pedtunr (7*10) / 7 = 10 6awios. B npo-
IeHTax (cpeaHuit 6am / MaKCUMaIbHO BO3MOXKHBIN Oamr) * 100.

VYyacTue B MHTEPAKTUBHBIX 3aHSATUSX MOXKET OBITh 3a4T€HO aKTHUBHBIM CTYJICH-
TaM KakK y4yacTue B OIpOce MO0 TeMe, Ha KOTOPOM MPUMEHSIIUCh HHTEPAKTUBHBIE TEX-
HOJIOTHH.

Ha 3adeTe cTy€HT MOXKET MOTYYUTh MAKCUMAILHOE KOJMYECTBO 0aslsIoB paB-
Hoe 10. Jlanee mToroBas oIleHKa ompemeNsieTcs cienyronmuMm odpazoM. Ecnu Teky-
M PEUTHHT CTYJEHTa COCTaBIsAeT 7 OalioB, a HA 3a4eTe CTYICHT MOJyqrs 7 Oal-
J0B («yJOBJIETBOPUTEILHO»), TO UTOroBasi ouenka 0,5*7+0,5*7=7 GamioB («xopo-
10»).
IIpoMeKyTOYHBII KOHTPOJb — 3a4eT

TabOmuma 7
IMkana
. 3auer
OlleHUBAHUS (CpeAHMii 0a11)

8,5-10,0 O1inuuHO

7,0-8,4 Xoporro

6,0-6,9 Y 10BIETBOPUTEIEHO

0-5,9 HeynosnerBoputensHo

[TonoxuteabHbIMMU OLICHKaMM, IIPpH IMOJIYUYCHHH KOTOPBIX AUCHUILIIMHA 3aCHH-
TBIBACTCA B Ka4YCCTBC HpOfIﬂeHHOI\;I, SABIIAIOTCA OLHCHKHU «YAOBJICTBOPHUTCIILHO», «XO-
PomIo» U KOTIIMIHO.

Echu nojiyueHna oueHka «Hey006jzemeopumeﬂbuo» no 0ucuunﬂune, TO HE00-
XO0OHUMO, ITOCJIC KOHCYJIbTalluKU C IIPEIoaaBaTcjicM, B TCUCHHC 10 KaJICHAAPHBIX I[HCI‘/’I
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CJIEIYIOLIEr0 CEMECTpa MOATOTOBUTH OTBETHI Ha Psii BOIPOCOB, MPETyCMOTPEHHBIX
porpamMmoit 00y4YeHus, U IPEICTaBUTh PE3yIbTaThl 3TUX OTBETOB MPENOAABATENIO.
Kpurepuu onieHuBaHMsI pe3yJabTATOB 00y4eHUS
Tabmura 8

Onenka

Kpurepun oueHuBanus

Bricokuii ypoBeHb
«5»
(oTIIMYHO)

OLICHKY «OTJIMYHO» 3aCIyKHBAET CTyCHT, OCBOMBIINI 3HaHU, yMe-
HUS1, KOMIIETEHIIMH U TEOPETHUECKUI MaTepuan 6e3 mpoOesioB; BBITION-
HUBIIKHI BCE 3aJaHUs, IPEAYCMOTPEHHbIE Y4eOHBIM INIAHOM Ha BBICO-
KOM KaueCTBEHHOM YpPOBHE; IPAKTUYECKHE HABBIKUA IPOPECCUOHATIBHO-
r'o IPUMEHEHHUSI OCBOCHHBIX 3HAHHUH C(OPMUPOBAHBEI.

Komnerennuu, 3akpeniéHHble 3a AMCUUIUIMHON, c(pOPMUPOBaHbI Ha
YPOBHE — BBICOKHUI.

Cpennuii ypoBeHb
«4»
(xoporo)

OIICHKY «XOPOIO0)» 3aCTyKUBACT CTYJIEHT, TPAKTHYECKHU MOJTHOCTHIO OC-
BOMBIILHIA 3HAHWSI, yMEHHS, KOMIICTCHIIUHN U TCOPETUUCCKUIN MaTepual,
yueOHBIC 33JaHuUs HE OICHEHBI MAaKCUMAIBHBIM YHCIIOM 0aJIJIOB, B OC-
HOBHOM C(hOpPMHUPOBAIT IPAKTUICCKUE HABBIKH.

KomnieTeHmmn, 3akperyiéHHbIC 33 JUCIUATUIMNHON, CPOPMUPOBAHBI HA
YpOBHE — XOpoIuii (cpeaHuit).

IToporoselii ypo-
BeHb «3» (ynoBie-

OLICHKY «Y/J0BJIETBOPUTEJIBLHO» 3aCTYKHBAET CTY/ICHT, YACTUYHO C
npoOelaMu OCBOMBIINHI 3HAHUS, YMEHHS, KOMIIETCHIINU U TEOpETHYE-
CKUI MaTepuaj, MHOTHE yuyeOHbIe 3aJJaHusl INOO HE BBIIOIHUII, TUO0
OHU OIICHEHBI YHCIIOM 0aJUIOB OJIM3KUM K MUHHUMAJILHOMY, HEKOTOPBIE

TBOPUTEIIHHO)
NPaKTUYECKHE HAaBBIKKA HE C(HOPMHUPOBAHBEI.
Komnerennuu, 3akpeniéHuble 3a AMCUUIUIMHON, c(pOPMUPOBaHbI Ha
YPOBHE — JOCTATOYHBIM.
MuHUMAaJIBHBIA | OLEHKY «HEYAOBIETBOPUTEIBHO» 3aCIIy’)KMUBAET CTYIE€HT, HE OCBOMBILIUI
YPOBEHB «2» (He- | 3HaHUSA, YMEHUS, KOMIETEHIIMH U TEOPETUUYECKH MaTepuai, yueOHble
YIIOBJIETBOPH- 3aJ]aHMsI HE BBIMIOJHUJI, TPAKTUYECKHE HAaBBIKK HE c(hOPMUPOBAHBI.
TEJIbHO) Komnerennuu, 3akpeniéHuble 3a JUCUUIUIMHON, He CPOPMHUPOBAHBI.

7. YueOHO-MeTOAMYECKOEe U MH(OPMAIMOHHOE o0ecneyeHne JUCIIUTILTHHbI
7.1 OcHOBHas1 IUTEpaTypa

1. AHanu3 JaHHBIX : yueOHuK 11t By30B/ B. C. Mxutapsin [u ap.] ; non
penakiueit B. C. Mxutapsina. — Mocksa : M3narensctBo FOpaiit, 2022. — 490 ¢. —

(Beiciee o6pazoBanue). — ISBN 978-5-534-00616-2. — Tekcr : 37eKTpOHHBIN //

OO0pazoBaTenbpHas matgopma Opaiit [caiiT]. —
URL.: https://urait.ru/bcode/511020 (mata oopamenus: 16.08.2022).
2. Mupkun, b. I'. BBenenune B aHanu3 JaHHBIX | YYCOHUK U MPAKTUKYM /

b. I'. Mupkun. — Mocksa : M3gatensctBo HOpaiit, 2022. — 174 c¢. — (Bsiciuee 00-
pazoBanue). — ISBN 978-5-9916-5009-0. — Texct : snekrponHsblid // OOpa3oBa-
tenbHas miardopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/511121 (nata 00-
pamenusi: 16.08.2022).

3. CratucTuka : yueOHHK 1Uid By30B / moj penakuuei M. U. EnuceeBoil. —
3-e u3n., mepepad. u gon. — Mocksa : U3garensctBo FOpaiir, 2022. — 361 c. —
(Beiciee o6pazoBanue). — ISBN 978-5-534-04082-1. — Tekcr :

AIIEKTPOHHBIN //
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O6pazoBatenbHas matdopma Opaiit [caitT]. —
URL.: https://urait.ru/bcode/510524 (nata obpamenus: 16.08.2022).

7.2 lonoJIHUTEIbHAS JIUTEPATypPa

1. OxoHomeTpuKa : yueOHHK Juis By30B / Y. U. Enuceesa [u ap.] ; mog penak-
et U. U. ExuceeBoit. — Mocksa : UzmatensctBo [Opaiir, 2022. — 449 c. —
(Briciiee o6pazoBanme). — ISBN 978-5-534-00313-0. — Texkcr : 2J1eKTpOHHBINA //
Oo6pazoBaTenbHas matgopma Opaiit [caitT]. —
URL.: https://urait.ru/bcode/510472 (nata obpamieHus: 16.08.2022).

2. lymua, M. H. Cratuctuka : y4eOHMK U TPAKTUKyM i1 BY30B /
M. H. dynun, H. B. JIscaukos, M. JI. JIeauna. — Mocksa : M3gatensctBo IOpaiir,
2022. — 374 ¢. — (Bwicmiee obpazosanue). — ISBN 978-5-9916-8908-3. — Teker :
aneKkTpoHHbIt  //  OOpaszoBarenbHas  minatdopma  FOpaiitr  [caliT]. ——
URL.: https://urait.ru/bcode/512310 (mata oopamenus: 16.08.2022).

3. Boponos, M. B. Cucrembl HCKYCCTBEHHOTO HHTEIUIEKTA : y4YEeOHUK U
npakTukyM g By30B / M. B. Boponos, B. U. [Tumenos, . A. HebaeB. — Mockaa :
NznarensctBO IOpaiit, 2022. — 256 c. — (Bricmiee o6pazoBanue). — ISBN 978-5-
534-14916-6. — Texkcr : anexkTpoHHBIH // OOpasoBarenbHas Tuatdopma FOpaiit
[cariT]. — URL.: https://urait.ru/bcode/519916 (nara oOpamenus: 16.08.2022).

7.3 MeTtoanyeckue yKa3aHusl, peKOMEHIAIUHN U IPyrue MaTepuajibl K
3aHATHAM

. XapuronoBa, AHHa EBreHbeBHa. AHamM3 W NPOTHO3UPOBAHUE C
MCITIOJIb30BAaHUEM MAKETOB MPUKIAJHBIX Mporpamm: npakTukym / A. E. XapuToHOBa;
Poccniicknii rocynapctBeHHbI arpapHbli yHuBepcuteT - MCXA umenn K. A.
Tumupszea (Mocksa), @akynbTeT 3JKOHOMUKU U (puHaHCcOB, Kadenpa cratuctiku u
HPKOHOMETpPUKA. — DJEKTPOH. TEKCTOBble NaH. — MockBa: Pocundopmarporex,
2017.-107 c.

2. Jlamuesa, baspma IllarmapoBHa. DxoHOMETpUKA: METOIMUECKHUE YKA3AHUS /
b. . JMamwmesa, B. B. JlemnueB; Poccuiicknii rocygapCTBEHHBI arpapHbId
yHuBepcuteT - MCXA umenu K. A. Tumupsazea (Mocksa), @akyiabTeT SJKOHOMUKHU
u ¢uHaHcoB, Kadenpa cTaTUCTUKH U SKOHOMETPHUKA. — DJEKTPOH. TEKCTOBBIC JaH.
— Mocksa: PTAY-MCXA um. K. A. Tumupsizena, 2018. — 32 c.

8. Ilepeyennb pecypcoB HHPOPMAIUOHHO-TEJIEKOMMYHHUKAIIMOHHOM CETH
«/HTEepHeT», HeOOXOAUMBIX VISl OCBOCHMS JUCHMILIHHbBI

1. Odbunmaneuenii caiir Python. URL: https://www.python.org/ (oTkpbIThIi
JIOCTYII)

2. OduimanbHbIi caiiT TuCcTpUOYTHBA SI3BIKOB IporpammupoBanus Python u R
Anaconda. URL.: https://www.anaconda.com/ (OTKpBITbII JOCTYII)
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3. Odunmaneubiii caiit Poccrata. URL: https://rosstat.gov.ru/ (OTKpbITHIi 10C-

TyI).
9. Hepequb nporpaMMnoro 06ecnequHﬂ ) | I/IH(l)OpMaIII/IOHHbIX cnpaBqube
CUCTEM
Tabmuma 9
IlepeyeHb MporpaMMHOro odoecrevdeHust
Ne HaHMeHOBaH“e“ HaumenoBanue Tun Ton
pa3aeia yueOHoi ABTOp
n/n NMPOrpaMmblI MporpaMmbI pa3padoTKu
JTUCIUILTHHBI
Tema 1 «BBenenune Pacuyernast/cucrema
B BU3YaJIU3aLMIO U Excel/ ynpasienus nake- | Microsoft/Anaconda
1 2007/2012
aHaIMu3 JaHHBIX» Word/Anaconda | Tamu u 1ucTpuly- Inc.
THUB
Tema 3 «Pandas PacueTHast/cucrema
KaK OCHOBHOM WH- Excel/ yrpasiieHus make- | Microsoft/Anaconda
2 2007/2012
CTpPYMEHT 00pa- Word/Anaconda | Tamu u 1uctpuly- Inc.
OOTKHU JAaHHBIX) THUB
Tema 4 «Anamu3
HAHHBIX C HCTTOMb- PacueTHast/cucrema
3 |sopanmen 6i6. " cI}IE/?;\CeI/ ; Eﬁigie}gz H;lge: Mlcrosomf\naconda 2007/2012
muorteku Scikit ord/Anaconda JHCTPHDY '
THUB
Learn»
Tema 4 «Ananus
HAHHBIX C HCTIOMb- Pacuernast/cucrema
4 |sopamien 616 " (IjE/);\CGU ; zerllﬁzB;eI;IiﬂT n:llge— Mlcrosomf\naconda 2007/2012
JIMOTEKU Scikit| VVOra/Anaconda JHCTPHOY '
THUB
Learny»

10. Onucanue MaTepuaJbHO-TEXHHYECKOH 0a3bl, HEOOXOAUMOM /ISt
OCyLIeCTBJIEHHSI 00Pa30BaTEJIbLHOIO NMpoIecca Mo AUCHUIINHE

Tabnuua 10
CeegeHust 00 00€CIIe4eHHOCTH CIIENMATM3MPOBAHHBIMY AYAUTOPUAMHU,
Ka0OMHeTaMMu, JJa00paTOPUSIMH

HauMeHoBanue CHelll/laJII)HI)IX* InmomMe-
IIeHUH U MOMeNIeHn i 1JIs1 CAaMOCTOSI-
TeJILHOI padoThl (Ne yueOHOro Kopmyca,
Ne aynuropun)

OcHaleHHOCTD CIeHATbHBIX IOMEIECHU I H
MOMELIECHHUH VIS CAMOCTOATEIbHON padoThI**

1

2

yaeOHasi ayIMTOPHS JJIsl IPOBEICHUS 3aHSATHH
JEKIIMOHHOTO THIIA, Y4eOHAs ayIuTopus JJist
MPOBEICHUSI TIPAKTHYECKHUX 3aHSATHH, TPYMIIO-
BbIX U HWHIMBHUAYAJIbHBIX KOHCYJbTAIIUMH,
TEKYIIErO0 KOHTPOJA M MNPOMEXKYTOUYHOH
arrectauuu (YueOnsiii kopmyc Ne 2, ayanuto-
pust Ne 102)

11.001], KOMIIBIOTED
1800/512/80/DVD-R

KOH(pUTYypanuu:

Mynetumenuna: IIpoekrop ACERX118 wyepwnsbiii [mr.jpz

CelD-

yueOHast ayIuTOpHs A7l IPOBEICHUS 3aHATHHA
JICKIIMOHHOTO THIIA, Y4eOHas ayIuTopus i
MPOBEACHUs 3aHATHH, TPYIIIOBBIX U UHIU-
BUIyaJIbHBIX KOHCYJBTALMM, TEKYLIErO
KOHTPOJISI U IIPOMEKYTOUHON aTTecTaluu

croiel-50

Mynstumenuna: MoHuTop UHB.Ne 34799/3, skpaH HacTeH-
HBIM ¢ 3jeKTpornpuBoaoM HHB.Ne 35641/7, cucteMHbIH
omok mHB.Ne 558788/135, mocka MenoBas, CTyJbsa-87,
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(YueOnsiit kopiyc Ne 2, ayautopust Ne 101)

y4eOHasi ayAuTOpHs AJIsl TIPOBEICHUS 3aHATHI
JIEKIIMOHHOTO THUMNa, y4eOHasi ayIuTOpHUs UIA
MIPOBENEHUS 3aHATHUH, TPYIIIOBBIX U WHIU-

Mynerumenna: Cucremusiit 6ok 1 mr. (UuB. 556563),
Monwutop 1 mt. (MuB. 34799/4), maptel 36 mIT., CKaMbs
36 wrT., focka mMenoBas 1 mIT., 3KpaH I IpoeKTopa Ha-

BUAYAJIbHBIX KOHCYJbTAI[MK, TEKYILIEro | CTCHHO HOTOJIOYHBIH.

KOHTPOJII M MPOMEKYTOUHOM aTTECTALINU
(Yuebusrit kopmyc Ne 2, aymutopust Ne 202)

yueOHast ayAuTOpus [Uisl poBeneHus npaktu- | 10 kommeiotepoB  koudwurypammu:  INTELCorei3-
YECKUX 3aHATHH, TPYNIOBBIX M MHAMBHIY- | 2100/4096 Mb/500Gb/DVD-RW, MSWord, MSExcel,
QIBHBIX KOHCYJIBTALMH, TEKYIIEro KOH- | MAKeThl NPHKIAIHBIX MPOrpamM: STATA, R, EViews,
TPONS M IPOMEXKYTOYHON AaTTECTALHH Statistica, noctyn k cetu Internet, cnpaBouHoii cucteMbl

(YueGnpiii kopryc Ne 2, ayauropust Ne 302) Koncynprantllmoc

LenTpanpHast HaydHast OMOIMOTEKa UMEHU UwnransHbIe 321161 ONOINOTEKH

H.U. XKeneznosa

CryaeHueckoe OOIIEKUTHE KomHuara mist caMommoAroToBKu

11. MeToanyeckue peKOMEHIAIMH CTYI€HTAM 0 OCBOCHHUIO TN CIMILIMHBI

[Ipucrtynas K U3y4eHUIO OJUCHUILIMHBI « AHAJTUTUKA U BU3yaJIN3allMsl TaHHBIX
Ha Python», cTyaeHTBI JOIKHBI O3HAKOMHUTBLCS C y4eOHOW MporpaMMmon, yueOHOM,
HAy4YHOM W METOAMYECKOU JmTepaTypoil, umeromieiics B oubnuorexke PITAY-MCXA
uM. K.A. TumupsizeBa, mojydutb B OMOIMOTEKE PEKOMEHIOBaHHBIE YUYCOHUKU U
y4e0HO-METOJIMYECKUE MMOCOOUsI, 3aBECTH HOBYIO TETpajb g pabOThl C MEPBOMC-
TOYHHUKAMHU.

B xone 3aHsTHIl BECTH KOHCIEKTHUpOBaHUE ydueOHOro marepuaina. Oopamarh
BHUMaHHE Ha KaTeropuu, (POpMyIUPOBKU, PACKPHIBAIOIIUE COJIEPKAHUE TEX WIH
VHBIX SIBIICHUU U MPOLIECCOB, HAYYHBIE BBIBOJbI U MPAKTUUECKHUE PEKOMEHIALINU. 3a-
JaBaTh MPENOIABATEN0 YTOUHSIOIINE BOIPOCHI C LEIBI0 YACHEHUS TEOPETUYECKUX
ITOJIO’KEHHM, pa3peIIeHUs CIIOPHBIX CUTYaLlAMN.

B xone moAroTOBKH K MPAKTUYECKUM 3aHATHUSIM MU3YYUTh OCHOBHYIO JIMTEpA-
TYPY, O3HAKOMUTHCS C JOIOJHUTEIBHOM JINTEPATYPOU B COOTBETCTBUM C IOCTABJICH-
HOM 3amaueit. [Ipu 3TOM ydecTb peKOMEHAAINH MPpenoaaBaTeis U TpeOoBaHus yueo-
HOM iporpammbl. Heo6xoaumo gopabaThiBaTh CBOM KOHCIIEKT, Jiejiasi B HEM COOTBET-
CTBYIOLIME 3alMCH W3 JIATEPATYpPbl, PEKOMEHAOBAHHON MPENOAABATEIEM U IPEIy-
CMOTPEHHOU y4eOHOU MpOTpaMMOii.

[Ipu moarotoBke K 3a4eTy (B KOHIIE CEMECTpa) MOBTOPSTH MPOMAECHHBIN Ma-
TEepHUa B CTPOTOM COOTBETCTBHH C yueOHOU mporpamMmoii. Mcrmonp30BaTh KOHCTIEKTHI
U JIUTEPATYpPY, PEKOMEHJOBaHHYIO nipenojaBaresneM. OOpaTuTh 0co00e BHUMaHUE Ha
TeMbl YU€OHBIX 3aHATHUM, TPOMYIICHHBIX CTYJICHTOM I10 pa3HbIM npuunHam. [Ipu He-
00XO0JIMMOCTH OOpaTUTHCA 33 KOHCYJbTALIMEH U METOAMYECKOW MOMOUIBIO K MpPerno-
JaBaTENIo.

Buabi u popmbl 0TPAOGOTKH NPONYIIEHHBIX 3AHATHH

CtyaeHT, IpOITyCTUBIITUHN 3aHATUS 0053aH CaMOCTOSATEILHO MOATOTOBUTHCS K
TEME YCTHOTO ONpPOCa, KOTOPBIE COCTOSUIMCh HA MPAKTUYECKOM 3aHATHM. B pamkax
4aCcOB KOHCYJIbTAMM CTYJICHT MOKET OTBETUTh Ha BOMPOCHI MPOMYIIIEHHOTO YCTHOTO
oIpoca, KOTOpbie ObLUTN MPOIYIICHBHI.
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12. MeToauveckne peKOMeHIaMHU MPENoAaBaATEsIM M0 OPraHU3alun 00yueHust
Mo IVCHUILTHHE

Kypc «Ananutuka u Busyanuzanus JaHHbIX Ha Python» nomken naBath He ab-
CTpakTHO-(popMasbHbIC, a MPUKIIATHbIC 3HAHUS. [laHHAs 11eJIb MOXKET OBITh peasin30-
BaHa TOJILKO MPHU YCIOBUU COOJIIOICHUS B YUEOHBIX MJIaHAX MMPEEMCTBEHHOCTH y4eO-
HBIX JUCHUUIUIMH. ba3oBble 3HAHUS NI U3YUYEHUS «AHAIMTHKA U BU3Yyalln3alus JaH-
HbIX Ha Python» maroT Takue JUCIUTIIMHBI, KAK MHOCTPAHHBIHN S3BIK, BRICOKOYPOBHE-
BOE MPOrpaMMHUPOBaHKE, HAyKa O JaHHBIX. OCBOEHHE OCHOBHBIX TEM JIAHHOW JMCIU-
IJTMHBI O3BOJIUT CTYAEHTAaM MPU HAMMCAHWU BBITYCKHOW KBaIU(UKAIMOHHON pabo-
ThI, IOHSITHh BCIO IIMPUHY HAYKU U MOJYYUTh HEOOXOIMMBbIC 3HAHUS JIJISl MOCJIEYIO-
eTo Npo(eCcCHOHATBFHOTO Pa3BUTHSA B ATOM 001aCTH.

CTyZIeHT MOKET NOATOTOBUTH JIOKJIAJ MO TEME MPEACTABISIONIEH €r0 HAYYHbIN
MHTEPEC, MPEICTAaBUTh PE3YyJIbTAaThl B BUAE NMpE3eHTaUuHu. B ciaydae Hamiexamero
KauecTBa, ero paboTa MOXKET OBITh 3acilylllaHa Ha HAYYHOM KpYXKe Kadeapsl Wik Ha
CTyJeH4Yeckor HayuyHoW kKoH(pepenuuu. [lo pemenuro xkadenpsl, CTyIAEHTHI, 3aHSB-
1€ MPU30BbIE MECTa HA HAYYHBIX CTYACHUECKUX KOH(MEPEHIUSIX, MOTYT OCBOOOXK-
JaThCsl OT CJlayy 3a4eTa MO0 3TOM JUCLUILIAHE.

[IpenogaBarenb JOJDKEH YKa3blBaTh, B KAKOW MOCIEAOBATEIBHOCTU CIEHAYET
u3ydyaTh MaTepuas JUCIMIUIMHBI, o0pallath BHUMaHHWE Ha OCOOCHHOCTH HU3y4YEHUS
OTJICJIbHBIX TEM U pa3J/iesioB, IOMOraTh OTOMpPATh HanboJIee BaXKHBIE U HEOOXOIMMBbIC
CBEJIEHUS U3 YUEOHBIX OCOOUH, a TaKXKe JaBaTh OOBICHEHHS BOIIPOCAM IPOrPaAMMBbI
Kypca, KOTOpble 0OBIYHO BBHI3BIBAIOT 3aTpyaHeHus. [Ipu 3ToM mpenoaaBaTesito HEOO-
XOJIMMO YYUTBHIBATH CJICIYIOIINE MOMEHTHI:

1. He cnenyet neperpyxath CTYJ€HTOB TBOPUYECKUMU 3aTaHUSIMH.

2. YepemoBaTh TBOPUECKYIO pabOTy Ha 3aHATHAX C 3aJaHUSMHU BO BHEAYAUTOPHOE
BpeMs.

3. HaBarh cTyfeHTaM YEeTKHMH WHCTPYKTaX MO BBIMOJTHEHUIO CAMOCTOSITEIHHBIX
3aJlaHUM: 11eJ1b 3a/IaHUsl; YCIIOBHUS BBITIOJIHEHUS; 00bEeM; CPOKU; TPEOOBaHUS K
0(OPMIICHHIO.

4. OcCymIecTBIATh TEKYIIUN YYET U KOHTPOJIb 32 CAMOCTOATENbHOM pabOTOM.

5. JaBath oreHKY W 0000IIaTh YPOBEHb YCBOCHHUS HABBIKOB CAMOCTOSITEIILHOM,
TBOPYECKOU pabOTHI.

IIporpammy pa3zpadoraJi: - {//// /
Hemuues B.B., kananaaT 5JKOHOMUYECKUX HAYK, JOLEHT ’Q/
(TOTUCH)
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PELHEH3UAA
Ha padouyro nporpammy aucuunanHbl 51.B.J1B.02.02 AHaanTHKa 1 BU3yaau3anus JaHHbBIX
Ha Python OIIOII BO no nanpasiennio 09.04.02 UndgopmaniuoHHbIe CHCTEMbI H TEXHOJIOTHH,
HanpaBjeHHocTh Haykn o nannbix (Data Science) (kBasmpukanusi BBITYCKHAKA — MATHCTP)

beictpennnoit Mpunoii EBreHneBHO#, noueHTOM Kadeapbl MpHUKIAAHON HH(POPMATHUKH,
KaHIUAATOM IeJarormueckux Hayk (Jajgee mo TeKCTy PelEeH3eHT), IpoBeJeHa peleH3us padouei
IpOTrpaMMbl JAUCHUIUIMHBL «AHATUTHKA M BU3yanu3anus ganHeix Ha Python» OITIOII BO mo
HarnpasieHuto 09.04.02 MudopmanmoHHbie CHCTEMBbl W TEXHOJIOTHH, HampaBlieHHOCTh «Hayku o
nanabix  (Data  Science)» (maructpuar) paspaboranHoii B ®I'BOY BO  «Poccuiickwii
rocynapcTBeHHbI arpapHblii yHuepcutreT — MCXA umenn K.A. TumwmpsizeBa», Ha Kadenpe
CTaTHUCTUKU U KuOepHeTHkH (pazpaborunk — JlemuueB Bagum BraagumupoBud, TOLEHT, KaHIUIAT
IKOHOMHUYECKUX HAYK).

PaccmoTpeB npeicTapieHHbIE Ha PELEH3UI0 MAaTepUAIIb, PELIEH3EHT MPUIIET K CIIE I YIOIIUM
BBIBOJIAM:

1. [lpenbsaBrnennas pabodas mnporpaMma JIUCHUIUIMHBI «AHATUTUKAa W BHU3yalu3alus
naHHbIX Ha Python» (manee nmo texcry Ilporpamma) coomeemcmevem tpedboanusm @I'OC BO no
HarnpasieHuto 09.04.02 MHpopManMoHHbIE CHCTEMBl U TeXHOJIOTHHU. [IporpamMmma codepoicum Bce
OCHOBHBIE pa3/Ielibl, coomeemcmeayem TpeOOBAHUSIM K HOPMATUBHO-METOUYECKUM JIOKYMEHTAM.

2. llpencraBnennas B I[Iporpamme akmyansnocms yueOHOW ITUCHUIUIMHBI B paMKax
peamuzauuu OIIOII BO ue noonescum comuenuro — AUCHUIUIMHA OTHOCUTCS K IUCHHUILTAHAM
yactu, GopMUPYEeMOil yuacTHUKaM# 00pa3zoBaTenbHbIX oTHomeHu — b1.B.JIB.02.02.

3. IlpeacraBnennsie B [Iporpamme wyesu AMCUMIUIMHBL coomeemcmeyiom TPeOOBaHUSIM
®I'OC BO nanpasnenus 09.04.02 UndopmaninoHHbIE CUCTEMBI B TEXHOJIOTHH.

4. B cootBercTBuu ¢ [IporpamMmoii 3a TUCIMUIUIMHON «AHAIMTHUKA U BU3YATU3alUsl JaHHBIX
Ha Python» 3akperuieno 2 ynueepcanvnvix u 1 npogheccuonanvnvie Komnemenyuu,
onpedensaemvlie camocmoamenvno. JlucuumniuHa «AHATUTHKA W BU3yalu3alldsg JaHHBIX Ha
Python» u npexacrasiennas [Iporpamma cnocobna peanuzoeams X B 00BSIBICHHBIX TPEOOBAHUSIX.

5. Pesynomamut o0yuenus, npeactaBieHuble B [Iporpamme B Kareropusix 3HaTb, YMETb,
BIAJIETh coomeemcmeylom CHeuuuKke M COJNEPKAHUIO JUCHMUIUIMHBI U OeMOHCHMPUpYIOm
B03MOHCHOCHb TIOTYUEHHUSI 3asIBJICHHBIX PE3YJIbTATOB.

6. OOmast TpyJOEMKOCTh TUCHMILIMHBI «AHAJINTHKA U BU3yaldu3alus AaHHbIX Ha Python»
coctasysier 3,0 3auérnbix equnuil (108 gacos).

7. VHdopmammss o B3aMMOCBSI3M H3YyYaeMbIX JUCLHUIUIMH M BOINPOCAaM HCKIIOYEHUS
nyOnupoBaHUS B COJEp)KaHUU AMCLUUIUIMH coomeemcmeyem JeUCTBUTENbHOCTU. JlMcuuIIMHA
«AHaIWTUKAa M BHU3yalnM3alus JaHHBIX Ha Python» B3ammocBsA3aHa ¢ IpYrMMHU JUCHUIUTUHAMU
OIIOIT BO u VYwuebnoro muana mo Hanpasieauto 09.04.02 Hngopmayuonusie cucmemvl u
mexHo102UY U BO3MOXKHOCTh JTyOJIMPOBAaHUS B COIEPIKaHUM OTCYTCTBYET.

8. IlpeacraBnennas  [Iporpamma  mpenmonaraeT  MCIOJNB30BaHHUE  COBPEMEHHBIX
00pa30BaTeNbHBIX TEXHOJOTMH, HCHOJb3yeMble IPH pPEANHU3alUU Pa3IMYHbIX BHUJOB Y4eOHOU
paboTsl. @opmbl 00pa30BaTENbHBIX TEXHOIOTHIA coomeemcmayom crieuu(puke TuCUUTUIIHHBL.

9. IlporpaMma JUCHMIUIMHBI «AHQJIWTHKA W BHU3yalu3alusi JaHHBIX Ha Python»
MIpeAnoaraeT MpoBeAeHUE 3aHITHI B MHTEPAKTUBHOU (hopMme.

10. Bunpl, coxmepkaHue M TPYJOEMKOCTb CaMOCTOSTENbHOW paboOTBl  CTYICHTOB,
npencrasieHuble B [Iporpamme, coomeemcmeyiom TpeOOBaHUSAM K TMOATOTOBKE BBIMTYCKHHUKOB,
conepxanumcs Bo PI'OC BO nanpasnenus 09.04.02 MapopmannoHHbIe CUCTEMBI U TEXHOJIOTHH.

11. IlpencraBnennble W onucaHHele B [Iporpamme ¢GopMbl mexyujell OLEHKH 3HAHUN
(ycTHBI Ompoc, KOJUIOKBUYM), coomeemcmsyiom CHenn(pUKe JUCHUIUIMHBI U TPeOOBAHUSIM K
BBIMTYCKHUKaM.

dopMa NPOMEKYTOYHOIO KOHTPOJISA 3HAHUM CTYIEHTOB, IpeaycMoTpeHHas IIporpammoi,
ocyliecTBisieTcss B (Qopme 3auera B UYETBEPTOM CEMECTpe, UTO Coomeemcmeyenm CTarycy
JUCLUMIUIMHBL, KaK JUCHUIUIMHBI 4acTd, (QOpMHpYEeMOH y4YaCTHHKaMH 00pa3oBaTEIbHBIX




otHomenud — b1.B.JIB.02.02 ®I'OC BO nampasnenus 09.04.02 MudopmarnmoHHbie CUCTEMBI U
TEXHOJIOTHH.

12. ®opmbl oLieHKH 3HaHUM, IpeacTaBieHHbIe B [Iporpamme, coomeememsyrom cnenuduke
JTUCITUTUIMHBI U TPEOOBAHUSIM K BBIITYCKHUKAM.

13. YueOGHO-MeTOAMYECKOE  OOCECIEYeHHEe  JTUCHUIUIMHBI  TPEJCTaBICHO:  OCHOBHOM
auTepatypoir — 3 uUCTOYHMKA (0a30BbIe Y4YEOHWKH), JOMOJHUTEIBHON JnuTepatypoir — 3
HauMeHOBaHMs, VIHTepHET-pecypchl — 3 UCTOYHUKA U coomsemcmsyem TpedboBanusMm ®I'OC BO
Hanpasnenus 09.04.02 Uugopmayuonnvie cucmemvt u mexHoiocuu.

14. MarepuanbHO-TeXHUYECKOEe oOOecreyeHne AUCHUILUIUHBI COOTBETCTBYET CHElH(pHUKe
JTUCIUIUIMHBI «AHAIUTHKA U BU3yanu3alus AaHHbIX Ha Python» u oOecrieunBaer Hcmonb30BaHUE
COBPEMEHHBIX 00pa30BaTENbHBIX, B TOM YHCIIE HHTEPAKTUBHBIX METOJIOB O0yUYEHUSI.

15. MeTtoauueckre peKOMEHJAMH  CTYIEHTaM M METOJUYECKHEe PEKOMEHIAIuU
NPENoIaBaTessIM 10 OpraHU3alMK O0Y4YEHHUs MO JUCHUIUIMHE AAI0T MPEICTAaBICHHUE O Crenu(pUKe
00y4YeHHs MO TUCHUILINHE «AHAJIUTHKA U BU3yalu3alus JaHHbIX Ha Pythony.

OBILIME BbBIBObI

Ha ocHoBaHMM NpOBEACHHOW pEIEH3WU MOXKHO CIeNaTh 3aKII0YeHHE, UYTO XapakTep,
CTPYKTypa H cojepkaHue pabodeil NporpaMMbl JUCHUUIUIMHBI «AHAJUTUKA W BU3YyaJIU3alMs
nanHeix Ha Python» OIIOII BO mno nampaBnenuro 09.04.02 HMudopmainmoHHbIE CHCTEMBI H
TEXHOJIOTUH, HanpaBieHHOCTh «Hayku o manneix (Data Science)» (kBamudukariysi BHITYCKHUKA —
Maructp), paspaboranHas JlemuueBbiM Baaumom BragumupoBuueM, AOLEHTOM, KaHIMAATOM
HPKOHOMHUYECKUX HayK coorBeTcTByeT TpeboBanusim PI'OC BO, coBpeMeHHBIM TpeOOBaHUAM
SKOHOMHMKH, PbIHKA TPyAa U MO3BOJUT MpH €€ peanus3aliu yCIeUHO o0ecneunuTs GopMHUpOBaHHE
3asIBJICHHBIX KOMITETCHITUH.

Penensenr:

brictpennna Upuna EBrenpeBHa, JOLEHT Kadeapsl NMPUKIAAHON WHGOPMATUKU, KaHAUIAT
MeJarori4ecKux HayK
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