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CONEPKAHUE

1. IlepedeHb IUTAHUPYEMBIX peE3yJIbTATOB OOYYEHUS [0 JUCIUIUIMHE,
COOTHECEHHBIX C IUIAHUPYEMBIMH PE3yJIbTaTaMH OCBOEHHUSI 00pa30oBaTEIbHOU
IPOrPaMMBI

2. O0bEeM U MECTO TUCLUIUIMHBI B CTPYKTYpE 00pa30BaTeIbHON MPOrpaMMbl

3. CogepxaHue U CTPYKTypa AUCHUTUTUHBI

4. Turbl OLIECHOYHBIX MAaTEPUAIIOB, TOKA3ATENIM U KPUTEPHH UX OLICHUBAHUS

5. @opMbl aTTecTallMy, TUIOBBIC OIICHOYHBIC MaTEpHUabl JJIsI TEKYIIEro
KOHTPOJISL YCIIEBAEMOCTH OOYYaIOIIMXCS, KPUTEPUU W IIKAIbl OLICHUBAHUS TIO
KOHTPOJIbHBIM TOYKaM

6. ®opMbI MPOMEKYTOUHON ATTECTAIIMU, KPUTEPUU U IIKajda OIECHUBAHMS,
TUIIOBBIE OLIEHOYHBIE MAaTEPUAIIbI 110 JUCHUTLINHE

7. MeTonuueckue MaTepuabl 0 OCBOCHHUIO TUCITUTITMHBI

8. VYyebOnas auTepaTrypa u pecypchl uH(OpPMAIMOHHO-
TEJIEKOMMYHHUKaMOHHOM ceTu «HTepHeT»

9. MarepuanpHo-TexHHuecKkas 0a3a, HMHPOPMAIMOHHBIE TEXHOJOTHH,
MporpaMMHoOe o0ecriedeHrue 1 HHPOPMALIMOHHBIE CIIPABOYHBIE CUCTEMBI



1. Ilepeuenv nnanupyemvix pe3ynbmamos o0yueHus no OUCyunIune,
COOMHECEHHBIX C NAAHUPYEMbIMU Pe3YIbIMAMaAMU 0C60eHUA 00PA308amMeNbHON
npozpammul

Jucounnuaa 51.0.02.71B.02.02 Beaenne B aHaian3 JaHHBIX 00€CIIeUMBaAECT
dbopMupoBaHUe y  OOyYalOIIMXCS  CICIYIOMUX  oOmenpodecCHOHAIbHBIX
KOMIIETEHIMIT*

OoT® Kox | HammeHoBaH Koz HanmeHoBa Oopazosa
/T® u |kommere He HHAUKATOpPA HHe TeJIbLHbIH
AOCTHIKEHUS pe3yabTat **
pere Hlilin KovmmnereHnu | KOMIeTeHIl neaTopa
M3UTHBI il JOCTHKEHHUST
H KOMIIETEH Ui
IC ok - .
(npu
Hanuyuu)
**
- OIIK-2. |Cnocoben OIIK-2.3. [Tonumaer 3HaeT cCUHTaKcHUC U
MMOHUMATh TIPUHITHAITBI OCHOBHBIC
TIPUHITUTIBI paboThI o6ubnuorexku Python
paboThI COBPEMEHHBIX | /ISt aHaJM3a
COBpPEMEHHBIX WH(OPMALIMOH | AaHHBIX.
MH(OpPMaLIOHH HBIX Ymeer
BIX TEXHOJOTUH TEXHOJIOTUIl ¥ |HUCHOJB30BaTh
U TIPOrPaMMHBIX nporpaMMHbIX  |Python TUTST
CpPEeICTB, B TOM CPEJICTB, 00paboTku u
qrcie UCIIONIB3YET aHaJM3a TaHHBIX.
OTEUYECTBCHHOTO BBICOKOYPOBHE
MIPOU3BOJICTBA, U BBIif SI3BIK
UCIIOJIb30BATh MPOrPaMMHUPOB
WX MPU pPelIeHUuU aHus  o0Iero
3aj1a4 Ha3HAYCHUS
npodeccuoHanb Python TUTST
HOH pelieHus 3axad
JESITEIbHOCTH npodeccruonan
BHOU
JIESITENIbHOCTH

* Jucyunnuna moogicem opmupoeams KOMIEMeHYuIo NOTHOCMbIO ULU YACTUYHO.
**/Jonxncno coomeemcmeosams Ipunooicenuro 1 k obpazosamenvnou npospamme



2. Oovem u mecmo OucuyuniuHvl 6 CMPYKmype 00pazosamenbHol
npozpammol

OO1muit 00bEM TUCHUIUINHEL:

2,00 3.e., 72 ak.4ac

KonTakTHas pabora oOydaromuxcsi ¢ MpernojaBaTesieM MO BHIAM y4eOHBIX
3aHsaTUi: 40 aKk. yac Ha KOHTAKTHYIO paboTy ¢ MpernojiaBaTesieM, U3 HUx 18 ak. gac
Ha Jekuud W 18 ak. yac Ha TpaKkTHYeCKHe 3aHATHA. 32 aK. Yac Ha
CaMOCTOSITENIbHYIO paboTy 00y4YarONuXCs.

51.0.02./1B.02.02. BBeneHue B aHamu3 JaHHBIX PEATU3yeTCs Ha 3-M CEMECTpe
2-T0 Kypca ToCJIe U3y4eHUs TUCITUTIINH:

- Uudpopmatuka 1 mporpaMMUpPOBaHUE

- [IporpammupoBanune Ha Python.



3. Codepircanue u cmpykmypa OucyuniIuHbl

3.1. CtpykTypa AUCHUILINHBI

Ounasgpopma obyuenus

IMaHHBIX

Ne n/nm Haume O0beM TUCHUIIIMHDI, dopma
HOBaHHUe aK.yac TEKYIIIETO
TeM U BCE KounrakTHasi paboTa o0y4yaommxcs CaMocToATeIbLHAA KOHTPOJISt
(mn) ro ¢ mpenojaBaTeJieM M0 BUAAM Y4eOHBbIX pabora YCIIEBAEMOCTH,
pa3/ieioB 3aHATHH HPOMEKYTOUHOIT
Ilepuon TeopeTnyeckoro 00y4eHus Ilepuon aTTecTaluu
NPOMEKYTOUHOIH
aTTecTalMHU
(ceccust)
3ausTus BanaTua UK [KCP K9 |Karr [Koutp|/CPxp [CP3x |CP
JIEKIIMOHHO CeMHHAPCKOT DK 0J1b
ro TUNa 0 TUNA
J BJI JIP 3
PA3JIEJI 1. OcHOBBI CTATUCTUKH JIJISI AHAJIN3A TAHHBIX

Temal Beemenne B 8 2 0 0 2 0 0 0 0 0 0 0 4 | KoHTpOJbHBIC

QHaJn3 BOITPOCHI,

ITaHHBIX MPaKTHYECKUE

sausTus, KP1

Tema 2 |ba3oBbie 10 2 0 0 2 0 0 0 0 0 0 0 6 | KonTpomsHbie

MOHSATHS BOITPOCHI,

O CaTEIIbHO MPaKTHYECKUE

i CTaTUCTHUKU sansaTus, KP1

IS aHan3a)




Tema 3 [O6paboTka 12 4 0 0 4 0 0 0 0 0 0 4 | KoHTpOJbHBIE
TAaHHBIX C BOTIPOCHI,
HCIIOJIb30BaHU MPAKTUICCKHE
eM OMOIHOTEK sansaTus, KP 1
Python

Tema 4 |OcHOBBI 8 2 0 0 2 0 0 0 0 0 0 4 | KoHTpOJbHBIE
pa3BeI0YHOro BOTIPOCHI,
aHaIN3a MPAKTUICCKHE
ITAaHHBIX sanstus, KP 1
(EDA)

PA3JIEJI 2. ’Ku3HeHHBIIi HUKJ 00pa00TKHU JaHHBIX JJ1 00y4eHus: Mojeei

Tema 5 |ABTOMaTH3all 10 2 0 0 2 0 0 0 0 0 0 6 | KorTtponbHbIe
s aHaJIu3Q BOTIPOCHI,
ITAaHHBIX [IPAKTUYCCKHE
cpencTBamMu sansitusi, KP 2
Python

Tema 6 [[Toaroroska 10 4 0 0 4 0 0 0 0 0 0 2 | KonTposbHbIE
MAHHBIX IS BOTIPOCHI,
00y4deHus [IPAKTHYECKHE
MOJIeIIeH sausTus, KP 2

Tema 7 |Co3nmanue 10 2 0 0 2 0 0 0 0 0 0 6 | KonTponsHbie
AHATTUTHYECKU BOTIPOCHI,

X OTYETOB IIO| MPAKTUICCKHEC
TAaHHBIM sanstus, KP 2
TIpomesyToHHas 4 0 0 0 0O | 0| 0| 0] 0| 4 0 0 auer
aTTeCTaIs
Hroro 72 | 18 0 0 8| 0| 0] 0] o] 4 0 32

Hcnonv3yemvie cokpaweHus:

JI — nexuuu - 3aHATHS, TpeIyCMaTPUBAIONINE NMPEUMYIIECTBEHHYIO Mepeaady yuyeOHoi nHopMamuu o0ydJaronuMcs MeJarorndecCKiMu paOOTHUKAMU OpTaHW3alud U (HITH)
JIUIIAMU, TIPUBIICKAEMBIMHI OpPTraHU3alUeH K peaau3anu 00pa3oBaTeIbHBIX IPOTPAMM Ha HHBIX YCIIOBHSIX, ).

BJI — Buneo nexuuu.

JIP — nabopaTtopHsie pabOTHIL.



13 — mpakTHyeckue 3aHATHA (32 HCKITIOUYEHHEM JIAO0paTOPHBIX padoT).

UK — unnuBuyanbHble KOHCYJIBTALUH.

KCP — KOHTPOJIF CAMOCTOATENEHON paOOTHI

KD — koHCynbTanuu nepes 3K3aMeHOM

KaTTok — KOHTaKkTHas paboTa Ha aTTECTALUIO B IEPHOJ 3K3aMEHAIMOHHBIX CECCHH

KoHTpomb - KoHTakTHas paboTa Ha aTTECTAlUIO B IEPHOJT SK3aMEHAIIMOHHBIX CECCHUI IS 3a0YHOM (OPMBI 00yUeHHMS
CPxkp — camocTosiTenpHast paboTa Ha IOATOTOBKY KypCOBOH paboThl/ KypcOBOT'O ITPOEKTA.

CP»sk — camocTosiTensHast paboTa Ha TIOATOTOBKY K 9K3aMEHY.

CP — camocTosiTenbHast paboTa B ceMecTpe Ha IMOJTrOTOBKY K YUEOHBIM 3aHSTHSIM.



3.2. Coneprxanue JUCIUTLTAHBI
PA3JIEJI 1. OCHOBBI CTATUCTUKHU JJIs1 AHAJIM3A JAHHBIX

Tema 1. BBenenune B anaau3 ganubeix. OIIK-2.3.

ConepxaHue: poJib aHaNIW3a JAHHBIX B COBpeMeHHbIX WT-cucremax;
KU3HCHHBIA ITUKI paOOTHI C JTaHHBIMHU; dKocucTtema Python mns ananm3a maHHBIX;
WHCTPYMEHT i1 00paOOTKU JAaHHBIX M HCCIEAOBAaHWN B 00JACTH MCKYCCTBEHHOTO
unteiniekta Google Colab; 0630p 6ubmorex NUmMPY, Pandas, Matplotlib, Seaborn.

[MpakTuka: HacTpoiika okpyxeHwus, padora B Google Colab; 3arpyska CSV-
(aitnoB; nepBUYHBIN aHATHU3 IaTaceTa.

Tema 2. ba3oBble NMOHATHS ONHUCATEIbHOW CTATUCTHKM [JIsl aHAJIU3a
nanabix. OITK-2.3.

CopnepxaHue: Mepbl UEHTPAJIIBHOM TEHJICHLUH. CPEAHEE 3HAYCHHE, MEAuaHa,
MOJ@; Mepbl H3MEHYMBOCTHU. pa3sMax, IUCIEPCUs, CTAHAAPTHOE OTKIOHEHHUE;
reHepaibHas COBOKYITHOCTh M BbIOOpKA; OLEHMBAHUE I'€HEpPaIbHON COBOKYIHOCTH,
pacrpeneneHue  BEPOSATHOCTEW: HOPMAJIBHOE  paclpeiesieHue, pPaBHOMEpPHOE
pacrpezieneHme, reOMETpUYECKOe pacpeeicHue.

[IpakTrka: BeIlUKMCIECHUE MEP LEHTpabHOW TeHAeHIMH B Python; nmoctpoenue
rucTorpamm pacnpezenenus B Python.

Tema 3. OOpabdoTka JaHHBIX ¢ HCHOJb30BaHHeM Ouéauorex Python.
OIIK-2.3.

Conepxanue: oubmmorekun NumPy u Pandas, maccuBel NumPy u oneparuu
HaJ HUMU; CTpyKkTypa DataFrame; 3arpy3ka u coxpaHeHHE NaHHbBIX; (UIbTpaIys,
COPTHUPOBKA M TPYNNHUPOBKA JAAHHBIX; paboTa C NPOMYIIEHHBIMU 3HAYCHUSIMU;
pabota ¢ 1y0nuKaTaMu; cO3/IlaHie HOBBIX MTPU3HAKOB.

[IpakTrka: aHanu3 HaOOpPOB JAHHBIX; 00pPaOOTKA MPOMYCKOB; TPYIIUPOBKA U
arperauys; npeoopa3oBaHue KaTeropruaIbHbIX TPU3HAKOB.

Tema 4. OcHoBBI pa3BenouHoro anaausa ganabix (EDA). OITK-2.3.

Copnepxxanue: ocHoBHble mnoaxoasl EDA; koppensiumm u 3aBHCHUMOCTH;
OCHOBHbIE THIIBl BHU3YyaJlM3allMil; pacnpelneseHuss U BBIOPOCH; OMONMMOTEKH
Matplotlib u Seaborn; unreprperarus rpadgukos.

[IpakTuka: oAHO(DAKTOPHBINA U MHOTO(AKTOPHBIN aHAIN3 TAHHBIX C TTOMOLIBIO
noctpoenus histogram, boxplot, scatterplot; amamu3 3aBucumocteii u heatmap;
BU3YaJIbHBII MOUCK 3aKOHOMEPHOCTEN U BEIOPOCOB.

PA3EJI 2. "KU3HEHHBIN [TUKJI OBPABOTKH JAHHBIX JIUIA
OBYYEHUA MOJIEJIEHU

Tema 5. ABTOMaTH3auMs aHAIU3A JaHHBIX cpeacTBamu Python. OITK-2.3.
Conepxanue: aBtoMatuzupoBaHHbli EDA; Oubmmortexa ydata profiling;
TeHEpaIusl aHATMTHICCKUX OTYETOB; aHAIM3 CTPYKTYPhl U KauecTBa JaHHBIX; 0030p
JIOTIOJIHATENIBHBIX OMOIMOTEK: MIssingno, sweetviz, pandas-profiling (ucropuueckn),



plotly express.
HpaKTI/IKaI reacpanmsa aBTOMATHYCCKOI'O OT‘{éTa; dHAJIN3 TIIPOIIYCKOB H
pacripeiesieHruii; HHTepIpeTamus pe3yiabTaToB profiling-oT4éTos.

Tema 6. IloaroroBka 1aHHBIX AJ1s51 00y4yenusi moaeJeii. OINK-2.3.

ConepixkaHue: MOHSATHE IPHU3HAKA; KOJUPOBAHHUE KAaTETOPUATBHBIX JaHHBIX;
MacITabMpoOBaHWE M HOpMalIM3aIus; paboTa ¢ BEIOpOCAMU; pPa3Cc/ICHUE JaHHBIX Ha
oOyuJarolyo 1 TeCTOBYIO BbIOOpKY; oHsTHE quality data.

[IpakTrka: TOATOTOBKA JaraceTa K aHaIW3y, KOJUPOBAHUE TIPU3HAKOB;
HOpMAaJIM3aIys; TIOJIrOTOBKA JTAHHBIX I O0YYCHHS MOICIIH.

Tema 7. Co3ganue aHaJINTHYECKHUX 0TU4ETOB 0o AaHHBIM. OITK-2.3.

CopepxaHue: TOCTAaHOBKA AaHAJUTHUYECKOW 3a/adyd;, BBIOOp MPHU3HAKOB;
BU3yAJIbHBIM aHaau3; (OPMYJIHPOBKAa BBIBOJOB; IIOATOTOBKA aHAJIUTUYECKOTO
OTYETA.

IIpakTuka: BHIOJHEHUE MUHHU-TIPOCKTAa Ha PEaJbHOM JIaTaceTe; MPOBEIACHUE
EDA; Bu3yanuzanus JaHHBIX; 3allIUTa Pe3yJbTaTOB aHAIN3A.

4, Tunwot OUECHOUYHbBIX Mamepuaioes, nokazamesnu u Kpumepuu
OoUeHueanHuAs

4.1. Ouenounbie Matepuasnibl 1o auctumuimae  b1.0.02.J1B.02.02.
BBengenne B aHalM3 JAaHHBIX BXOASAT B COCTaB OLICHOYHBIX MAaTEpPHAIOB IIO
obOpazoBaTenbHOM MporpamMmme. COBOKYITHOCTb OILIEHOYHBIX MaTEpHalOB IO BCEM
TUCHUIUIMHAM  (MOJYJIsIM) 00pa30BaTEIbHOM MpOTrpaMMbl  COCTaBIsIeT (HOH]T
orleHOYHBIX cpeAacTB (manee — DOC). ®OC wucnonb3yercss TpU MPOBEIACHUU
TEKYILEro KOHTPOJISl YCIEBAEMOCTU U MPOMEKYTOUHON aTTeCTallMi 00y4YaroIuXCsl
C LEJNbIO OLICHWBAHUS JTOCTHXKEHUS OOYYaIOIIMMUCS IJIAHUPYEMBIX PE3yJbTaTOB
00yueHwus.

4.2. ®OC pa3paboTaH KaKk KOMIUJIEKC MPOBEPOUYHBIX 3aJaHUI Pa3IUIHOTO
TUIIA U YPOBHSI CIIOXHOCTH, BKJIIOYAET KPUTEPHUH M Kbl OLEHUBAHHUSA, a TAKXKe
«xrouny npaBuwibHbBIX 0TBETOB. DOC popMupyeTcst Kak OTIEIbHBIN JOKYMEHT U
XPaHHUTCS B 3JIEKTPOHHOM Buze, noctyn kK @OC npeaocTaBlieH OrpaHUYEHHOMY
KpyTy JIUII.

4.3. Jlns camocTosTeTbHOM pPabOThl OOYYaIOIMUXCS MPU TOJATOTOBKE K
TEKYIIEMy KOHTPOJIIO YCIEBAEMOCTH M NMPOMEXKYTOYHOU aTTeCTalMu B paboumx
nporpaMmax JUCHUIUIMH pa3MEIIeHbl TUIIOBBIE MPOBEPOYHBIE 3aJaHUs, KOTOPHIC
MOXXHO YCIIOBHO pa3JeluTh Ha 3aJaHus 3aKpbITOr0, KOMOWHUPOBAHHOTO U
OTKPBITOTO TUIIOB.

3agaHusl 3aKpBITOTO THIA — 3TO TECTOBBIE 3aJaHUs, B KOTOPBIX KaXKIbId
BOIIPOC ~ COIIPOBOXKIAETCS TOTOBBIMM BAapWaHTaMH OTBETOB, H3 KOTOPBIX
HE00X0IMMO BBIOPATh OJIMH WJIM HECKOJIBKO MPaBUIIbHBIX.

3amaHusi KOMOMHUPOBAHHOTO THUIIA — 3TO TECTOBBIE 3aJlaHUS, B KOTOPBIX



Ka)XIbId BOIPOC COINPOBOXKAAETCS F'OTOBBIMM BapHaHTAaMU OTBETOB, U3 KOTOPBIX
HEOOXOAUMO BbIOpaTh OJMH WM HECKOJBKO IPABWIBHBIX U OOOCHOBAaTh CBOM
BBIOOD.

3aaHusl OTKPBITOrO THUIIA — ATO 3aJaHMsI, B KOTOPBIX HA KaXKIbIM BOIPOC
JOJHKEH OBITh TIPEIOAKEH pa3BepHYTHIIi 000CHOBAHHBIN OTBET.

B 3aBucuMocTM OT THma 3aJaHuAsd PEKOMEHAOBAHBI  OIpPEIACICHHAs
ITOCJIEA0BATEIBLHOCTD BBIITOJHEHNS U CUCTEMA OLICHUBAHUS BBITIOJIHEHUS 3a1aHUM.



4.4. Tunbl 3a1aHN, CIICHAPUU BBITIOJIHEHUS, KPUTEPUU OLICHUBAHUS

TUIT 3AJJAHNA NMHCTPYKINA CIHEHAPHWU BBITIIOJIHEHM A KPUTEPUN OLITEHVIBAHUMA
3amanue 3akpbiToro | Ilpoumraiite Tekcr, | 1. BHuMarenbHO  IpPOYMTaTh  TEKCT OtBer cuMTaeTrcs BEPHBIM,
TMna ¢ BbIOOpOM | BeIOEpUTE 3a/1aHUsI U MOHATH, YTO B KAYECTBE OTBETA €CIIM  TNPAaBWIBHO  YyKa3aHa
OJIHOTO IPABUJIBHOTO | IHPAaBUJIBHBIN OTBET O’KHJIaeTCs TOJIBKO OJIMH u3 nudpa niau Oyksa
OTBETa u3 IIPEIIOKEHHBIX BAPUAHTOB.
HECKOJIbKHUX 2. BHuMarensHO IPOYUTATH
BAPHUAHTOB MIPEVI0KEHHBIE BADUAHT-ThI OTBETA.
IIPEIJI0KEHHBIX 3. BbIOparh 01MH BEpHBII OTBET.

4. 3anucaTh TOJBKO HOMEp (WiH OYKBY)

BBIOpAaHHOTO BapHaHTa OTBETa (Hampumep, 3

unu B).
3aganue [IpounTanite TekcT | 1. BHuUMarenbHO  MpOYMTaTH  TEKCT OTBeT cuWTaeTCs BEPHBIM,
3aKpBITOTO THIIA HA " YCTaHOBUTE | 3aJlaHUs U MOHSATH, YTO B KAYECTBE OTBETA €CIIM  INPaBUJIBHO  YKa3aHbI
YCTaHOBJICHHE COOTBETCTBHUE 0’KMIAI0TCS I1aphI JJIEMEHTOB. UG psl WK OYKBbI
COOTBETCTBUS 2. BuumarenbHO mnpouuTaTh 00a CHUCKA:

CIUCOK 1 — BOMPOCHI, YTBEPKIACHUS, (PaKTHI,
MOHSATHUS U T.JL.;

CITUCOK 2 — YTBEPIKJACHHUsI, CBOMCTBA 0OBEKTOB
U T.JI.

3. ComoctaBuTh dJIEeMEHTHI chucka 1 c
AJIeMEHTaMHu CIucKa 2, cOpMHUPOBATH MapPhI
AJIEMEHTOB.

4. 3amucaTh TMOMApHO OYKBBI U

udpsl (B 3aBUCUMOCTH OT 3aJaHus)
BapuaHTOB oTBeTa (Hampumep, Al

uim b4).




3aIIaHI/I€ 3aKPBITOT'O

[IpounTaiiTe TEKCT,

1. BHumMaTteabHO MpoO4YruTaTh TCKCT 3aJdaHUA

CHHUTACTCA  BCPHBIM,

OtBeT
CCJIM TIPABUIIBHO YCTAHOBJICHBI

TMna ¢ BbIOOpOM | BeIOEpUTE U INOHATH, YTO B Ka4€CTBE OTBETA 0XKMIACTCS
HECKOJIBKUX IPaBUJIbHBIC HECKOJIBKO ~ TpPaBWJIBHBIX  OTBETOB M3 | BCE COOTBETCTBUS (IO3UIMM U3
[PaBUJIbHBIX OTBETOB | OTBETHI IIPEIIOKEHHBIX BAPUAHTOB. OJTHOTO cTOJI0La BEPHO
u3 HECKOJIbKHUX 2. BHumarensHO IPOYUTATH COINOCTABJIICHbl C TO3ULUSMHU
BapUAHTOB IIPEIIOKEHHBIEC BADUAHT-ThI OTBETA. JPyroro)
IPEI0KEHHBIX 3.  BrIOpaTh HECKOJIBKO IPABUIIBHBIX OTBETOB.

4. 3anucaTh TOJILKO HOMepa (MU OYKBBI)

BBIOPAHHOTO BapwaHTa OTBeTa (Hampumep, 1

dummn AT).
3aganue IIpountanite Texkct ¥ 1. BHHMMATEIbHO NPOYUTATH  TEKCT OTtBeT cuWTaeTcs  BEPHBIM,
3aKpBITOTO THUIIA HA YCTaHOBHTE 3a/1aHHsl U TIOHSTh, YTO B KAUYECTBE OTBETA €CIM MPABUIBHO YyKa3aHa BCs
YCTaHOBJICHUE HOCIIEA0BATENBHOCTD | 0KMIAETCA IIOCJIEOBATEIBHOCTD HOCJIEI0BATENBHOCTD LIUPP
IIOCJIEI0BATEIbHOC JJIEMEHTOB.
M 2. BaumarensHO IPOYUTATh

IIPEJIOKEHHBIE BAPUAHTHI OTBETA.
3. Iloctpouts BEPHYIO
NOCJIEOBATENBHOCTh M3 IPEIIOKEHHBIX
AJIEMEHTOB.

4. 3anucatb OyKBBI/IIU(PBI (B
3aBUCUMOCTH OT 3a/laHHs) BapUaHTOB
OTBETAa B HYXXHOH IMOCJIEI0BATEIbHOCTH

(manpumep, BBA wm 135).




3amaHue IIpounraiite Tekcr, | 1. BHUMaTenbHO  IpPOYMTaTH  TEKCT OTrBer cuuTaeTcs  BEpHBIM,
KOMOMHUPOBAHHOTO BbIOEpUTE 3a1aHUsl U MOHATh, YTO B KAaUECTBE OTBETA €CIM  TIpaBWJIBHO  yKa3zaHa
TANIa C  BBIOOPOM | MPABWIBHBIA OTBET | OXKHJIAETCA TOJIBKO OJIMH u3 udpa W OykBa U
OJIHOTO TPAaBWJIBHOTO | H 3alUIINTE | IPEAJIOKEHHBIX BAPUAHTOB. IIPUBEJICHBI KOPPEKTHBIE
OTBETA U3 | apryMEHTHI, 2. BHumarenbHO IIPOYUTATH apTyMEHTBHI, HCIIOJIb3YEMBbIE
IPEAJIOKEHHBIX U | 000CHOBBIBAIOIINE NPEJIOKEHHBIC BAPUAHTHI OTBETA. pu BBIOOpE OTBETA
000CHOBaHUEM BBIOOp OTBETA 3. Br16path 01H BEpHBIN OTBET.
BBIOOpA 4. 3amucaTh TOJIbKO HOMEp (Wiu
OyKBy)  BBIOPAaHHOIO  BapUaHTa
OTBETA.
5. 3amucaTh apryMEHTbI, 0OOCHOBBIBAIOLINE
BbIOOp  oTBeTa  (Hampumep, 4  TEKCT
000CHOBaHMS).
3anaHue [Ipounraiite Tekcr | 1. BHUMarenpHO  NPOYUTATH  TEKCT OTBeT cUMTaeTCs BEPHBIM:
OTKpPBITOTO THIA C " 3alMIINATE | 3aJaHUS U MIOHATH CYTh BOIIPOCA. 1. OtcyrcrBHE
Pa3BEPHYTHIM pPa3BEPHYTHIH 2. 1Ipogymars JTOTHKY U IOJIHOTY OTBETA. (paKTUYECKUX OIINOOK.
OTBETOM 000CHOBaHHBI 3. 3ammcarb OTBET, HCHOJB3Yys YeTkue | 2. Packpeithe o0Bema
OTBET KOMIAaKTHbIE (POPMYIUPOBKH. UCIIOJIb3yEMBIX NOHATHI
4. B cimywae pacueTHOM 3ajauM, 3amnucath | (MIOJHOTA OTBETA).
pelIeHUE U OTBET 3. O60CHOBaHHOCTH
OTBETa (Hanmune
apryMEHTOB).
4. Jlormueckas
MOCJIEIOBATEIBHOCTD

n3J1aracMoro MmaTcpHraJia.




4.5. OO0masi mkaga OLIEHUBAHUSI PE3YJbTATOB TEKYIIETO KOHTPOJIS
YCIIEBAEMOCTH U IMTPOMEKYTOUHOM aTTecTaluu o0yyaromuxcs ¢ npumenenrem bPC

Ouenka no
mxkaje ECTS | Cymma 6anioB 3a OueHka no
BCe BU/IbI y4eOHOI1 rocyAapcTBeHHOM’
e TeJIbHOCTH mKaJse Onpenenenue
OTJIIMYHOC BBITIOJTHCHHC c
A 90 -100 «OTIHYHO» HE3HAYNUTEIIbHBIM KOJINYECTBOM
HETOYHOCTEN
B IEJIOM IIPAaBUJILHO BBINIOJHECHHAS
B 8089 pabota c HE3HAYNTEIIHHBIM
KOJIMIECTBOM OITIHOOK
«Xoporo» (20 10%)
B I1CJIOM IMPaBWIbHO BBIIIOJHCHHAA
C 75_79 pabota c HE3HAYHUTETHHBIM
KOJIMIECTBOM OITIHOOK
(mo 15%)
D 70_74 HEIDIOX0, HO CO  3HAYUTEIbHBIM
KOJIMYECTBOM HEIOCTATKOB
«Y IOBJIETBOPUTEIHHO»
E 60 _ 69 BBIITIOJIHEHHUE YAOBJIETBOPSCT
MUHUMAJIbHBIC KPUTCPHUU
FX 35-59 C BO3MOXKHOCTBIO TIOBTOPHOH CAAa4H
«He c 0053aTeIbHBIM TIOBTOPHBIM
F 0-34 YAOBICTBOPHTCIBHOY | yavyennem JCIHTUTIHBI
(BBICTABIISIETCS] KOMUCCHECH)

CooTHollleHue Oa/IOB 3a TEKYIIUA KOHTPOJIb YCIIEBAEMOCTU U
MPOMEKYTOUHYIO AaTTECTAllMIO, a TaKXKe IMMOBTOPHYIO TPOMEKYTOUHYIO

aTTECTAIHUIO;
MaxkcuMaibHas MaxkcuManpHas MakcumasipbHas MakcumaspHas
cyMMa 0asuioB 3a cymma 0asioB UTOrOBast cymma 0asuioB
TeKYIIUHA 3a OasuibHAs OLICHKA 3a MIOBTOPHYIO
KOHTPOJIb IPOMEKYTOUHY MIPOMEIKYTOUHY
yCIIeBAEMOCTH FO aTTECTALIHIO O aTTECTALAIO
100 OasuioB 100 GayuioB 100 oOaioB 100 oOasmioB
5. Dopmbl ammecmayuu, MUNOGbIE OUYCHOYHBIE MAMEPUAIbl O/

meKyuieco KommpoJia ycneeaemocmu oﬂyuammuxc;l, Kpumepuu u uiKaiol
OoUeHuesarnusl N0 KOHMpPOJIbHbIM MOUKAM

5.1 B xone peanuzanuu qucuuminasl 51.0.02.71B.02.02 Beenenne B
aHAIM3 JIAHHBIX KCIOJB3YIOTCS CIEAyromue (QOpMbI TEKYIIEro KOHTPOJIS
yCIEBAEMOCTH 00yYaromuxcst (B TOM YKCIIe, 3a1aHUsI K KOHTPOJIbHBIM TOYKaM):

KonmponvHvie sonpocwvl 015 nposedenusi onpoca, 3a0anus OMKpPbIMo20 munda




HA npakmu4eCcKUux 3aHAaAmuAax, KOHmpoJibHble 3a0aHUs

Taomuma 5.1.
Pacripenenenue 0awioB o Bugam y4ueoHoii aesiterapHoctr (BPC)
Paznen/Temsr DopMBI TEKYILETO KOHTPOJIS K3P
YO 13

P-1./T-1 3 7

P-1./T-2 3 7 15

P-1./T-3 3 7

P-1./T-4 3 7

P-2./T-5 3 7 15

P-2./T-6 3 7

P-2./T-7 3 7
Hroro: 100 6 18 7 30

YO — ycTHBIi ompoc;

T3 — TecToBOC 3amaHME;

K3 — xoHTpONBHBIE 337aHuUS;

[13 — npakTHyeckoe 3aHATHE;

J — noknan;

K3P — koHTposIbHEIE paboTHI 10 pa3aeiy.

Kputepuu onienuBanus onpoca:

bassl Onucanue KpuTepust

O0yJaromuiicst TOJHO M3JIaraeT MaTeprai (0TBEYaeT Ha BOIIPOC), AET
MpPaBHIBHOE OIPE/ICNICHHE OCHOBHBIX MOHATHI; 00HAPYKUBAET TOHUMAaHHE
MaTcpualia, MOXET O6OCHOBaTL CBOMU CYKACHHWA, IPUMCHUTL 3HAHUA Ha
NpaKTHKE, IPUBECTH HEOOXOANMBIE IPUMEPHI HE TOJIBKO U3 YUeOHUKA, HO U
CaMOCTOSITEIIFHO COCTABJICHHBIC; M3JIaraeT MaTepHall II0CIIeI0BAaTEIbHO U
MPAaBUJIBHO C TOYKU 3PCHUA HOPM JIMTCPATYPHOT'O A3bIKA.

O0y4JaroIIUiCs AaeT OTBET, YAOBICTBOPSIIOIIMN TEM e TPEOOBAaHUAM, YTO U
TS OLICHKHU «OTJIMYHOY, HO JIOMYyCKaeT 12 OIMOKH, KOTOPBIE CaM JKe
MCTIpaBJIsET, U 1-2 HejoveTa B MOCICI0BATEILHOCTH U SI3IKOBOM
0(OpMIICHUY M3JIaraeMoro.

O0yuyarouiicss 0OHapyKUBaeT 3HAHUE U TIOHUMAHUE OCHOBHBIX TOJIOXKEHHIMA
ITAaHHOM TEMBbI, HO M3JIaraeT MaTeprall HEMOJIHO M J0IyCKAaeT HETOYHOCTH B
OTIpeIeICHIH TIOHATHI MK (POPMYJIMPOBKE MPABUIT; HE YMEET J0CTaTOYHO
rIyOOKO M IOKa3aTeIbHO 000CHOBAThH CBOM CYXJICHUS U IIPUBECTH CBOM
[PUMEPBI; U3JIaracT MaTepHasl HETOCIe0BATEILHO  JIOIYCKAET ONIMOKH B
SI3bIKOBOM O(OPMIICHHH M3J1araeMoro.

OO0yuJarouiicss 0OHapyKUBAaET HE3HAHHE BONPOCA, JAOITYCKAST OLUIHMOKH B
0 (hOpMYJIUPOBKE ONPEACICHHUI 1 TPABUJI, HCKAXKAIOIINE UX CMBICI,
OeCopsI0UHO U HEYBEPEHHO U3JIaraeT MaTepuall.

0* - B s)KypHaII aKaJIEeMUYECKOHN TPYIIIBI HE BHICTABIISETCS

KpI/ITepI/II/I OLICHUBAHUS MMPAKTUYCCKUX 3aHITUH:

Onwucanue KpuTepus
banbi putep
3 Ceoitire 90% mpaBHIIbHBIX OO0y4JaroIIUKCs JeMOHCTPUPYET TITy0O0KOe
OTBETOB. MO3HaHUE B OCBOCHHOM Marepuae.
) Cgoimie 70% npaBUIILHBIX OO0yJaromyMcs: MaTeprall OCBOEH MOHOCTHIO,
OTBETOB. 0e3 CyLIeCTBEHHBIX OLIMOOK.




Peanuzosano 0osee 50% OO0yJaroIMMcs MaTepUall OCBOSH HE
1 [MOCTABJIEHHBIX 3a/1a4 [MOJIHOCTBIO, UMEIOTCSI 3HAYUTEIIbHBIC TPOOEIIBI B
BHAHUAX.
0 PeanuzoBano menee 30% OOyuaromuMcs MaTepual He OCBOCH, 3HAHUS
[MOCTaBJIEHHBIX 3a1a4. oOyJatolerocs Hike 0a30BOr0 ypoBHSI.

0* - B s)KypHaJI aKaJIeMUYECKOM TPYIIBI HE BHICTABIISCTCS

KpI/ITepI/II/I OLICHUBAHUWA KOHTPOJIbHBIX 3a[[aHHI>iI

Banel Onucanue KpuTepust

12-15 OO0y4aromuMcs 3aJjaHne BHITTOJIHEHO 03 OIMMOO0K U B IIOJTHOM 00beMe.

8-11 OO0y4aromuMcs B TIeJIOM 3aJaHU€E BBITIOTHEHO, MIMEIOTCS OTIENIbHBIE HETOUHOCTH
WJIM HEJOCTATOYHO TOJHBIE OTBETHI, HE COJICPIKAIINE OMUOOK.

5-7 OO0y4JarIUMCs TONYIICHBI OTACIBHBIC OIUOKY MPU BBHITTOJTHESHUH 33 JaHUS

0-4 VY o0y4aromierocst OTCYyTCTBYIOT OTBEThI Ha OOJIBIIMHCTBO BOIPOCOB 3a/1a4H,
3aJ]JaHK¢ HE BBIITOJIHECHO WM BBHITIOJHEHO HE BEPHO.

0*-B KypHall aKaJeMHYEeCKOMU IPpYIIIIbI HC BBICTABJISCTCA

5.2. TunoBesie OICHOYHBIE MAaTEpUANIBI JUJII TEKYIIETO KOHTPOJIS
YCIIEBAEMOCTH 00yJaromuXcs (BHE KOHTPOJIBHBIX padoT):
PA3JIEJI 1. OCHOBBI CTATUCTUKU JJIS1 AHAJIM3A JAHHBIX
Tema 1. BBenenne B aHaIM3 TaHHBIX.

Konmponwsnwie éonpocsl 01 nposedenus onpoca:

1. YT0 moHNMMaeTcs MMoJ1 aHAJIUTUKON JTaHHEIX?

2. [TepeuncnyuTe OCHOBHBIC ATAlbl PaOOTHI C TAHHBIMHU.

3. s gero ucnonwssyercs Jupyter Notebook?

4, Kaxkue 6ubnuotrexu Python Haubomnee 4acto mpuMeHSIIOTCS TS
aHajau3a IaHHbIX ?

S. B uém paznuune mexay oubiamorekamu NumPy u Pandas?

6. Urto Takoe gaTaceT u kakue (popmMaThl XpaHEHHS JaHHBIX HanboJee
pacrpoCTpaHEHbI?

Ilpakmuueckue 3anamus:

3agaHue OTKPBHITOrO TUIIA C PA3BEPHYTHIM OTBETOM.

Jlia naTacera «penguins.csvy:

- 3arpy3uTh Aatacer cpeactsamu Pandas;

- BBIBECTH IIEPBBIE 5 CTPOK;

- OIIPEAEIUTh KOJIMYECTBO CTPOK U CTOJIOLIOB;

- OIPEACIUTH TUILI IPU3HAKOB,;

- BBIJICJIUTh KATETOPUAJIbHBIE U YHUCIIOBBIE [IPU3HAKY;

- copMyIUpOBaTh KPAaTKUN BBIBOJ O CTPYKTypE JAaTacera.

Tema 2. Ba3oBble HOHATHSA ONMUCATEJILHON CTATHCTUKH AJI aHAJIN3A



JAAHHBIX.

Koumponwvuwvie 6onpocwl 0na npoeedenus onpoca:

1. [lepeuncnure Mepsl HEHTPAIbHOM TeHaeHINH. B uém ux otnuune?

2. Kakue Meppl I3MEHUYNBOCTH HUCIIONIB3YIOT MIPH aHAIHN3E TaHHBIX ?

3. Kakasi Mepa 1ieHTpajibHOM TeHICHIIUH, TPUMEHUMA K
KaTeropuaibHbIM JTaHHBIM?

4, [lepeuncnure MpeuMyIECTBA METOJa MEKKBAPTUILHOTO pa3Maxa?

S. Korma MOXHO MPUMEHUTDH MPABUIIO TPEX CUTM?

6. [Tepeuncnaure cTpaTeruu 0OpabOTKH MPONYIICHHBIX JTaHHBIX ?

Ilpakmuueckue 3anamusn:

3ajaHue OTKPBITOTO TUIIA C PA3BEPHYTHIM OTBETOM.

Jis matacera «Population.csvy:

- BBIYMCIIUTH CpEAHEE 3HaUeHUe HacesleHus boirapuu 3a Bce rojbl,
npecTaBlIeHHbIE B Ta0nuie. OTBET OKPYTIUTH A0 LEJIOr0 YHUCa;

- BBIYUCIIUTD CpeJIHEE 3HAaUCHUE HacelleHus: bonrapuu 3a nsrth
MOCJIETHUX JIET, IPE/ICTaBIICHHBIX B Ta0aue. BepHo 11, 4TO B CpeiHEM 3a MATh
MOCJIETHUX JIET HAOII0AaeTCs MPUPOCT HACENEHUS 10 CPABHEHUIO CO CPEIHUM
3HAYEHUEM 3a BCE TOJIbI?

- BBIYHCIIUTH MEJIMaHy HacesneHust boirapuu 3a Bce TO/bI U3 TaOTUIBI.
OTBeET OKpYIJIUTE A0 LEIOr0 YUcia.

- HaWTH CTpaHy, HACEJICHHE KOTOPOM BelleT ce0s TOX0KUM 00pa3zom
(xak B bonrapumn) - cHavasa pacTeT, a moTom najaer. Yto 1o 3a ctpana (U3
MEePEYUCIIEHHBIX )?

— BBIYHCIIUTh HECMEILIEHHOE BEIOOPOYHOE CTaHIAPTHOE OTKIOHEHHE
JUISl HACEJICHUSI CTPAHbI, HAWJICHHOW B IPEAbIAYyIIEM 3a1aHiu. OTBET OKPYTJIUTE J10
L[EJIOTO YHUCJIa.

— BBIYHCIIUTh HECMEILIEHHOE BEIOOPOYHOE CTAH/IaPTHOE OTKJIOHEHUE
115t HaceneHnust bonrapuu. BepHo nu, yto B bonrapuun "pazopoc" 0THOCHTETBEHO
CpPEIHEro KOJIMUeCTBa HaceJeHus OO0JIbIle, YeM B CTpaHe, HaliJIeHHO! B
NpeAbIIyIIEM 3aaHuu?

Tema 3. O0padoTKa JTaHHBIX ¢ HCNOJb30BaHHeM OnOanoTeK Python.

Konmponvnwvie eonpocwt 011 nposedenus onpoca:

1. Uro npencrapnser codboi DataFrame?

8. Kaxkue criocoOs1 oOpaiienus k ctpokaM u cronbiam DataFrame
CYILIECTBYIOT?

Q. JIy1st 4ero UCmoab3yoTes PUIbTpalvs U TPYIITUPOBKA JaHHBIX ?

10.  Yro Takoe mpoMyIIeHHbIC 3HAYEHUS U TTIOYeMY OHH BO3HUKAIOT?
11. Ilepeuncnure OCHOBHBIC CITIOCOOBI 0OPaOOTKH MPOMYCKOB.
12.  Yto Takoe arperaius JaHHbIX?

Hpakmuueacue 3anamusn:



3aiaHue OTKPBITOIO TUIIA C PA3BEPHYTHIM OTBETOM.
Jliist natacera «penguins.csvy:

cTOJIOIIE;

OIIPCACINTD KOJINYCCTBO IIPOITYIICHHBIX 3HAYCHUH B KaXXJJO0M

yIaJUTh WU 3aM0JHUTH MPOIYIICHHBIE 3HAYCHHS,
otuasTpoBaTh MUHTBMHOB BHa Adelie ¢ maccoit 6osee 3000 r;
OTCOPTHUPOBATH JaTaceT M0 Macce Tena;

OTIPEJICITUTH CAMBIX TSDKEIBIX MMHTBUHOB;

co3/1aTh HOBBIN npu3Hak body mass kg.

Tema 4. OcHOBBI pa3Be104HOr0 aHaau3a 1aHHbIX (EDA).

Koumponwvuwvie 6onpocul 011 npoeedenus onpoca:

Sk wdE

YTo moHUMAaETCs MO/ pa3BeI0YHBIM aHaTu30M JIaHHBIX (EDA)?
JI71s1 94ero UCnoab3yeTcsl BUyaln3alus TaHHbIX ?

B kakux ciyvasx npumensercs histogram?

Yrto mokaseiBaeT boxplot?

YTto Mo3BOISET BHISABUTH scatter plot?

Uto Takoe Koppessius NPprU3HaAKOB?

Ilpakmuueckue 3anamusn:
3aaHue OTKPBITOrO TUIIA C PA3BEPHYTHIM OTBETOM.
Jlyist atacera «penguins.csvy:

nocTpouTh histogram pacnpeseneHust Macchl Teja;

nocTpouTh boxplot Macchl Mo BuaMm;

MOCTPOUTH scatter plot 3aBUCUMOCTH MacChl Tejla OT JJIMHBI JIACT;
nocTpouTh heatmap koppensimii;

MIPOaHAJIN3UPOBATH ITOJIYUYECHHBIC BU3YyaIU3aIH,
c(hopMyJIMPOBATh BBIBOJIBI O 3aBUCUMOCTSIX MEXKIY MPU3HAKAMU.

PA3JAEJI 2. )KPIBHEHHI)IFI HUKJI OBPABOTKU JAHHBIX /UIA
OBYYEHUA MOJAEJIEN

Tema 5. ABTomMaTu3anus anajan3a JaHHbIX cpeacreamu Python.
Konmponwvnwvie 6onpocwul 0111 npoeedenus onpoca:

agbrwNhE

Uto Takoe aBTOMAaTU3UPOBAHHBIN PAa3BEAOYHbBIN aHAIN3 JaHHBIX?
Jlst wero ucnonw3yetcs: onbnuoreka ydata profiling?

Kakue cBenenus comepxut profiling-otaér?

YTo no3BOJISET BBISIBUTH aHAIU3 MTPOITYCKOB?

Kakue 6ubnuorexu Python ucnosnb3yroTces A aBTOMaTU3UPOBAHHOM

BU3yaJIn3alMU JAHHBIX ?

6.

B 4uém npeumyiecTsa aBTOMaTU3MPOBAHHOTO aHAIM3a JaHHBIX ?

Ilpakmuueckue 3anamus:
3alaHue OTKPBITOTO THIIA C Pa3BEPHYTHIM OTBETOM.
Jlyist matacera «penguins.csvy:



copmupoBats profiling-otuér cpencrsamu ydata profiling;
OIPEIENUTh MPU3HAKYU C IPOMYIICHHBIMHU 3HAYCHUSIMU;
BBISIBUTH IPU3HAKH C BBICOKOW KOPPEIISIUEi;

OIPENEIUTH BO3MOKHBIE BHIOPOCHI,

POaHAIN3UPOBATh PaclpeieleHUs IPU3HAKOB;
HOJATOTOBUTH KPATKUN aHATTUTUYECKUH BBIBOJI I10 OTYETY.

Tema 6. IloaroroBka TaHHBIX /151 00yUEeHUS MO/ EJIEii.
Koumponvnwie 6onpocwt 011 nposedenus onpoca:

ok wdE

Yro Takoe npusHak (feature) B MammHHOM OOydeHUH?

st yero TpedyeTcsi KOAUPOBAHUE KATETOPUATIBHBIX JaHHBIX?
B uéM paznuune Mexay HopMalau3aluuend U CTaHAapTA3auei?
Yro Takoe oOy4aromias ¥ TeCTOBasi BBIOOpKaA?

[Touemy KauecTBO JaHHBIX BIUSAET HA KAYECTBO MOJEIU?
Kakwue npoGiemMbl MOTYT BO3HUKATh [IPU HAJIMYUU BEIOPOCOB?

Hpakmuqecm:e 3aHAmMUA:
3aaHue OTKPBITOTO TUIIA C PA3BEPHYTHIM OTBETOM.
Jyist matacera «penguins.csvy:

BBINIOJIHUTH KOJUPOBAHUE KaTErOPUAIbHBIX IIPU3HAKOB;
BBINIOJIHUTh MAacIITAOMPOBAHKUE YMCIIOBBIX MPU3HAKOB;

pa3eNnuTh JaHHbIE HA 00YYAarOIlyl0 U TECTOBYIO BBIOOPKH;
OIIPENEIUTh IPU3HAKH, HAaNOO0JIee MOAXOIAINE IS OIIPENETICHMS

BHU A IIMHI'BHUHA,

OOBSCHUTDH BHIOOP PU3HAKOB;
MOATOTOBUTH aTaCeT JJIs ajJbHEHIIEro NpUMEHEHUT MoIeNel

MaIlIMHHOTO O0Y4ECHUSI.

Tema 7. Co3manne aHAJIUTHYECKHUX OTYETOB IO JAHHBIM.
Konumponwvnwie éonpocwl 011 nposedenus onpoca:

1.
2.
3.
Mozenn?
4,
5.
6.

Kakwue sTanbl BKJIIOYaeT aHATUTHUUYECKUN IPOEKT?
YTo Takoe aHATUTUYECKUIN BHIBOA?
[ToueMy BaHO BHU3yaJIbHO UCCJIE0BATh JIAHHBIC MEPE]T IOCTPOECHUEM

Kakune nmpu3Haky MOYKHO CUMTATh Hanbosiee MHPOPMATHUBHBIMU ?
Yrto Takoe MHTEpIpeTaIys Pe3ynbTaTOB aHaIN3a?
Kakue ommbku HanboJiee 4acTo AOMYCKAIOTCs IIPU aHAIU3€ JIAaHHbBIX ?

Ilpakmuueckue 3anamusn:
3agaHue OTKPBITOrO TUIIA C PA3BEPHYTHIM OTBETOM.
Ha ocHOBe npennokeHHOTo JaTacera:

BBHITIOJIHATD Pa3BEOYHBIN aHATN3 JAHHBIX;

MOCTPOUTH HE MEHEe TPEX BU3YyaTU3aIINA;

BBISIBUTH 3aBUCUMOCTH MEXTy TPU3HAKAMU;

OTIpeIeTNTh Hanbosiee UHPOPMATUBHBIC TPU3HAKH,
chOpMyIUPOBATH AHATUTUYECKUE BHIBO/IBI,

MOATOTOBHUTH KPATKUH OTUET C MHTEPIPETAIIUEH PE3YIbTATOB.



5.3. OouH WU HECKOJIbKO TEMAaTUYECKUX OJOKOB JTUCHUILIMHBI
3aBepIIAIOTCS KOHTPOJIbHON paboroit mo pasmeny (manee — KP). Texymmii
KOHTPOJIb YCIIEBAEMOCTH MO TUCIUIUIMHE TPeaycMaTpuBaeT He MeHee 2 (IByX) U
He 6onee 10 (necsatu) KP B Teuenue meproia OCBOCHUS AUCITUTUIAHEI.

MaxkcruManabHOE KOJIMYECTBO OaiioB 3a 000l Tunm pabor B pamkax KP
coctapisier 100 (cTo) Gaymos.

Pacnipenenenne BecoBbix kodd¢uiumentoB mo KP B pamkax Tekymiero

KOHTPOJIA YCIICBACMOCTH I10 JUCIHHUIIIINHC U (1)0pMy.III>I pacucra:

Haumeno MaxkcumanibHOE Koadpunment Beca PesynbTar
BaHHE KOJINYECTBO KOHTPOJIbHOMN KOHTPOJIBHOMN
KOHTPOJI OayioB 3a paboty paboThI padoTHI,
BHOWU B pamkax KP, Y4aCTBYIOILIUM B
paboThI KOTOPOE MOXKET dbopMUpoBaHUU
HaOpaTh CTYACHT UTOTOBOM OAJITLHOM
OLICHKH I10
JTUCIUTIIINHE
KP 1 100 0,15 15
KP 2 100 0,15 15
Hroro: X 0,30 30

dopmyna pacyera pe3yabTaTa KOHTPOJIbHON paOOTHI:
Pe3ynbraT KOHTpOJBHOI padoThl = KomnyecTBo 0amioB 3a paboTy B paMKax
KP X Koad¢uuneHt Beca KOHTPOJIbHON pabOTHI.

5.4,

pamkax KP u TUIIOBBIE OLICHOYHBIE MATEPHUAIIBI:

@DopMBI TEKYIIETO KOHTPOJIS YCIEBAEMOCTH OOYYalOIIUXCS B

KP-1
Pa3znen 1. OCHOBBI CTATHCTHKH JAJIS AHAJIN3A JAHHBIX.

3aganme 1. 3arpy3ka u nepBUYHbIA AHAJIU3 JAHHBIX
JIiist natacera «penguins.csvy:

— 3arpy3uTe aaracet cpeacrBamu Pandas;

- BBIBEJIUTE MEPBBIE 5 CTPOK;

- OTpEeNTUTE KOJUYECTBO CTPOK U CTOJIOLIOB;

- ONPENIEIINTE TUTIBI TPU3HAKOB;

— BBIJICTIUTE KATETOPUATIbHBIE U YUCIIOBBIE IPU3HAKH;
- ONPENEIINTE HATUYKE TPONYIIECHHBIX 3HAYEHUH.
CdopmynupyiiTe KpaTKuid BEIBOJ O CTPYKTYpE JlaTacera.



3ananme 2. O6padoTka naHHbIX cpeacTBamu Pandas
Jlia naTacera «penguins.csvy:

yAaJIUTe CTPOKH C MPONYIIEHHBIMU 3HAYEHUSMHU MPU3HAKA SEX;
otbepute nmuHTBMHOB Buaa Adelie ¢ Mmaccoii 6onee 3000 r;
OTCOPTHPYHTE TOTyUYCHHBIN TaTaceT IO Macce Tela;
OIIPEIEIIUTE TPEX CAMBIX TSKEIBIX HTUHTBUHOB;

co3faiiTe HOBBIM Mpu3Hak body mass kg.

HOSICHHTG, 3a49CM BBITIOJIHACTCA q)HHBTpaHI/ISI N CO3JaHNC HOBBIX ITPU3HAKOB.

3aganue 3. 'pynnupoBka u arperamnusi 1aHHbIX
Jl1ia naTacera «penguins.csvy:

CTPYIIUPYUTE JaHHBIC 110 BUAY MUHTBUHOB (Species);
HaWJIWUTe: CPENHIO Maccy Teja, CPEeAHIO JUIMHY KIIIOBA,

MAaKCHMAJIbHYIO JJIMHY JIACT,

OIIPpCACIINTC, KaKoM BUI ABJEICTCA CaMbIM KPYIIHBIM B CPCAHCM.

Cpemnaiite BBIBOJ 10 PE3YyJbTAaTaM I'PyIIIUPOBKH.

3ananue 4. PazBenounniii anaaus 1aHHbIX (EDA)

JInist matacera «penguins.csvy:

nocTpoiTe histogram pacnpezenenust Macchl Tena;

nocTpoiTe boxplot Maccel Tena mo BuaaMm;

nocTpoTe scatter plot 3aBUCUMOCTH MacChl Tejia OT JJIMHBI JIACT;
MpOaHANM3UPYITE TpadUKy;

OTIpENICINTE: HAIWYUEe BBIOPOCOB, BO3MOXKHBIE  3aBUCHUMOCTH,

pa3Inyus MEXIY BUIAMMU.
ChopmynupyiiTe aHATUTUYECKUIA BBIBOJI.

KP-2

Pasgesn 2. 7Ku3HEHHBIM WHMKJ O0padOTKH JAHHBIX A O0Oy4YeHHs

MOJIeJIeH.

3ananue 1. ABTOMaTH3MPOBAHHBIM aHAJIM3 JAHHBIX
Jlia natacera «penguins.csvy»:

aHaJIn3a.

copmupyiite profiling-otuér cpencramu ydata profiling;
OIpe/euTe:

MPU3HAKHU C MPOMYIIICHHBIMU 3HAYCHUSIMH,

MIPU3HAKHU C BBICOKOW KOPpETSIUEH,

MPU3HAKN C HAMOOJIBIIUM Pa30pOCOM 3HAUCHHIA,

BBISIBUTE BO3MOKHBIE BEIOPOCHI;

chopMynUpyHTe KpaTKUW aHAJIUTHYECKUM OTYET MO pe3ysbTaTaM



3ananue 2. [loaroroBka JaHHLIX JJI MAIIMHHOTO 00y4YeHMsI
Jlns naTacera «penguins.csvy:

ITMHT'BHUHA,

BBITIOJIHUTE KOJUPOBAHKUE KATErOPUAIbHBIX MPU3HAKOB;

BBITIOJTHUTE MACIITAOUPOBAHKUE YUCIIOBBIX TPU3HAKOB;

paszienuTe TaHHbIE HA O0YYAIONIYI0 U TECTOBYIO BEIOOPKH;
OTIpEJICNIUTE MPU3HAKK, HauboJiee MOJIe3HbIC IS ONpEeeICHUs BUIa

0O0BSICHUTE CBOM BHIOOD.

CdopmymupyiiTe BBIBOI O KAYECTBE TTOATOTOBIICHHBIX JAHHBIX.

3ananue 3. AHAIU3 3aBUCHUMOCTEH MeKIy NPU3HAKAMH
Jliist atacera «penguins.csvy:

ITMHT'BHUHOB.

nocTpoiTe heatmap xoppemnsiui;

OTIpEJICITUTE MPU3HAKU C HAaMOOJIee CHIIbHON B3aUMOCBSI3BIO;
nocTpoiTte pairplot 1yis OCHOBHBIX YHMCTIOBBIX MPU3HAKOB,;
ONpeNeNuTe, KakKhe MPHU3HAKK JYy4YlI€ BCETO pPa3leisaiOT BHUJIbI

CI[GJ'I&ﬁTC BBIBOJA O IIPUTIOAHOCTH IIPU3HAKOB MIJIA 3aJda4 MAIIHUHHOI'O

oOyJeHus.

3ananue 4. MUHHM-TIPOCKT IO AHAJIM3Y JAHHBIX
Ha ocHoBe npeu10:KeHHOT 0 AaTaceTa:

BBITIOJTHUTE Pa3BeOYHbIN aHAIN3 TaHHBIX;

MOCTPOMTE HE MEHEE TPEX BU3yaTU3aAlU;

BBISIBUTE 3aKOHOMEPHOCTH U 3aBUCHUMOCTH,;

onpenenute Hanbosee nHPOPMATUBHBIE TPU3HAKY;

NpEeIOKUTE, KAaKUE 3a7a4l MAIIMHHOTO OOYYEHHUSI MOXKHO peliaTh Ha

JTAaHHOM J1aTaceTe;

MMOArOTOBBTE KPATKUW AHATTUTUYECKUM OTUET.

B otuéte HeoOXoauMO:

OINKCaTh CTPYKTYPY JTaHHBIX;
MPEJICTaBUTh PE3y/IbTaThl aHAIIN3A;
CIIeJIaTh UTOTOBBIE BHIBOIBI.



6. (DOprl npomeofcymouuoz? ammecmauuu, Kpumepuu u uikajia
OUCHUBAHUA, MUNOBDBLIE OUECHOUHbBIE MamepUuaibl O 0ucuunﬂuue

6.1. [IpomexxyTouHass aTTecTalsl Mo AWCHHUIUIMHE «BBemeHue B
aHaNMW3 JaHHBIX» MPOBOAUTCA B (GopMme 3adéra B TPEThEM CEMECTpe B
nucbMeHHON (popme. OOydaromuiicss momyv4aeT TPU TCOPETUISCKUX BOIPOCa
¥ OJTHO MPAKTUIECKOE 3ajaHue.

TeopeTnueckre BOMpPOCH HAPABIECHBI HA TIPOBEPKY:

— MOHMMAaHUS OCHOBHBIX METOJIOB aHAJIN3a JaHHbIX;

- 3HaHug OuoOmmorek Python nis oOpaboTku W BU3yanu3auu
JTAHHBIX;

- MOHUMAaHUS TIPUHIIMIIOB PAa3BEIOYHOTO aHaIW3a JaHHBIX |
MOJATOTOBKH JaHHBIX JJIS 3a/1a4 MAITMHHOTO O0y4YEHUS.

[IpakTUueckoe 3a/laHre HAIPABICHO HA MPOBEPKY YMEHMUIA:

— 3arpykatb U 00pabaThIBaTh 1aHHBIE;

— BBITIOJIHATH 0a30BbIN aHATIU3 JAHHBIX;

- CTPOUTH BU3yaJTU3AIIHH;

HHTEPIPETUPOBATH PE3yJIbTAThl aHAIH3A.

6.2. TumoBbIe OIIECHOYHBIC MAaTEPUAITBI TPOMEKYTOUHOM aTTECTAITHH.

Bomnpockl k 3a4eTy:
Uto noHUMaeTCs MOJl AaHATUTUKON JaHHBIX?
Kakue 3Tanbl BKIIIOUaET MPOUECC aHAINU3a JaHHbIX?
Jns gero ucnoaszyercs ondimoreka NumPy?
Uro npencrasnser coboit DataFrame B 6ubnunorexke Pandas?
Kakue ocHOBHBIE onepanuu BeITOMHAIOTCS HaJ DataFrame?
Yro Takoe (puapTparys JaHHbIX?
J{ns 9ero mpuMeHsieTCsl rpyNIUpPOBKA JaHHBIX ?
YTto Takoe MpOIyIIEHHbIE 3HAUCHUS U KaKHUEe CIIOCOOBI X 00pabOTKH
CYIIECTBYIOT?

9. Yro Takoe pa3zBeouHbIi aHanu3 AaHHbIX (EDA)?

10. Iy 9ero MCIONb3yeTCs BU3Yyaau3alusl TaHHbBIX ?

11. Kaxkwue 3agauu pematot histogram u boxplot?

12.  Yro mo3BosIeT BBISIBUTH scatter plot?

13.  Yro Takoe KoppemsIus MPU3HAKOB?

14.  Jlns gero ucnonb3yeTcs: heatmap?

15. Kakue 6ubnuotexu Python mpumensitoTcs st BU3yaau3aiuu
JTAHHBIX?

16. UYto Takoe aBTOMATHU3WPOBAHHBINA aHAJIN3 JAHHBIX?

17.  Jlns yero ucnosib3yercs: ouonnoreka ydata profiling?

18. Kakue cBeneHus MOXKHO MOMy4uTh U3 profiling-oruéra?

Nk wNE



19. Yro Takoe npusHak (feature) B MammHHOM OOydeHUH?

20.  Ins gero Tpedyercs KOJUPOBAHUE KaTErOpUaIbHbIX MPU3HAKOB?

21. B uéM paziuure MeXay HOpMaIu3aluei u cTaHaapTU3aueii?

22. Yro Takoe oOyuaromias u TeCToBasi BLIOOPKH?

23. Iloyemy KauecTBO JaHHBIX BIMSAET HAa KA4eCTBO MOJIENN?

24. Kaxkue nmpu3Haky MOKHO CUMTATh UHPOPMATUBHBIMU?

25. Kakue 3a1aun MalmmmHHOTO 00y4Y€HUS MOXKHO peniaTh Mocie
MOATOTOBKHU JaHHBIX ?

[Tpumep mpakTHYeCKOro 3aaHus
Jlnia naTacera «penguins.csvy:
3arpy3uth gatacet cpeactsamu Pandas.
Omnpenenutb KOJIMYECTBO CTPOK U CTOJIOIIOB.
OnpenenuTh HATUYKUE MPOMYIEHHBIX 3HAUCHUM.
VY nanuth CTpOKU € IPOIYIICHHBIMUA 3HAYCHUSIMU TIPU3HAKaA SEX.
OtdunsTpoBath NUHrBHHOB Buaa Adelie ¢ maccoit 6omee 3000 r.
Co3naartb HOBBIH pu3Hak body mass_Kg.
[TocTpounTts:
— histogram pacnpesenenust Macchl Tena;
— scatter plot 3aBUCHMOCTH MaccChl TeJla OT JUITMHBI JacT.
8. OnpenenuTs:
- HaJIM4ue BBIOPOCOB;
- 3aBHCHMOCTH MEXKIY NMPU3HAKAMU;
- pa3nMuus MEXKIy BHJIaMH THHTBUHOB.
Q. CdopmynupoBaTh KpaTKUi aHATUTUYECKUM BBIBOJI 110 PE3yJIbTaTaM
aHanm3a.

NogakowdPE



6.3.

Kpurepuu u mkana onieHnBanus Ha ocHoBe bPC.

CooTBeTCTBHE TOCYAapCTBEHHOM IIKAJbl OIEHUBAHUS aKaJIeMHUYECKOil
ycneBaemocTy H mkansl ECTS mpu 3auére

Ounenka no
mkaae ECTS Cymma 6a/110B 3a Ounenka no
BCe BH/IbI y4eOHOH rocy1apcTBEeHHOM
JEeATEeIHLHOCTH mKaje Ompenenenne
OTIIMYHOE BEITIOJTHEHNE c
A 90 - 100 «OTINYHO» HE3HAYNTEJIbHBIM KOJIMYECTBOM
HETOYHOCTEH
B IIEJIOM TPABWILHO BBITOJHEHHAS
B 80— 89 pabota c HE3HAYUTEIHHBIM
KOJIMYECTBOM OIIHOOK
«X0po1I0» (0 10%)
B IIEJIOM TPABWIHLHO BBITOJHEHHAS
C 7579 pabota c HE3HAYNTENBHBIM
KOJIMYECTBOM OIIHOOK
(mo 15%)
D 20_74 HEIUIOXO, HO CO 3HAYUTEILHBIM
Y JIOBACTBOPHTENBHOY KOJIMYECTBOM HEIOCTATKOB
B 60— 69 BEITIOJTHEHME YIIOBJICTBOPSIET
MHHUMAITbHBIC KPUTEPHU
FX 35-59 C BO3MOXKHOCTBIO TIOBTOPHOH C1a4n
«He c 00s13aTEILHEBIM MIOBTOPHBIM
F 0-34 YAOBICTBOPHTCIABHOY | yr3yvyepmem JTUCTTUTITHBI

(BBICTABIISCTCST KOMUCCHEH)




6.4. Onucanve JONOJHUTEIBHBIX MaTE€pUATIOB U  000pYIOBaHUA,
HEOOXOMMBIX JIJISI BHITIOJTHEHHSI TIPOBEPOYHBIX 33 TaHHM

Kommbrorep ¢ omepanuonnoit cucremoir RedOS wmm  Windows ¢
ycroiiunBeIM MHTEpHET-coenuHenneM it pabotel ¢ HoyTOykamu Google Colab,
IpOrpaMMHBIC MPOIYKTHI C OTKpbITOM Juren3ueii: PyCharm Community Edition,
Visual Studio Code, Pandas, Scikit-learn, Anaconda, Jupyter Notebook.

7. Memoouueckue mamepuaiibl N0 0C60EHUIO Oucuunﬂuubl

[Tony4yenue yriiyOJIeHHBIX 3HAHUM MO M3y4aeMOW IUCIUIUIMHE JOCTHTaeTCs
3a CUET JIOMOJHUTENBHBIX YacOB K ayJUTOPHOU paboTe CaMOCTOSITENIbHOM paboThI
CTYJEHTOB. BriensieMble yachl 1EI€cO00pa3HO MCIOJIb30BaTh Il 3HAKOMCTBA C
JOTIOJTHUTENBHOW HAYYHOM JINTEPATypOil O MpoOJIeMATUKE AUCIIUIUIMHBI, aHATIN3a
HAyYHbIX  KOHUENIMA MW  COBPEMEHHBIX  IOAXOJOB K  OCMBICICHUIO
paccmaTpuBaeMbiX MpobieM. K camocTosTrensHOMY BHAY paOOThl CTYIEHTOB
OTHOCHUTCS paboTa B OMOIMOTEKAX, B AJIEKTPOHHBIX TOMCKOBBIX CUCTEMAax U T.II. 1O
cOoopy MaTepuanoB, HECOOXOIUMBIX JUIsl MPOBEACHUS MPAKTUUECKUX 3aHATHI WU
BBINIOJIHEHUSL KOHKPETHBIX 3aJaHUK IIpernojaBareiid I10 U3y4aeMbIM TEMaM.
CTyneHThl MOTYT YCTAaHOBHUTH AUAJIOT C IPENOAABATENEM, [I0Iy4aTh KOHCYJIbTAllUN
[0 BBINOJIHEHUIO 3aJaHui. B KayecTBe OLIEHOUYHBIX CPEICTB HA MPOTSHKECHUU
CEMECTpPAa UCIOJIb3YIOTCS IPAKTUYECKUE 3aIaHUS.

OOyuenue no aucruiuinHe «BBeleHHWe B aHaNIM3 JaHHBIX» Mpearosaraer
M3yYEHHE Kypca Ha ayJAUTOPHBIX 3aHATUSIX (JICKIUM, MPAKTUUECKUE 3aHSATHS) U
CaMOCTOSITENIbHYI0 paboTy CTyaeHTOB. I[lpakTudeckue 3aHSITHS JUCHUILIUHBI
MPEANoIaraloT MX MPOBEACHUE B pPa3IUUYHbIX (opMax C IENbIO0 BbISBICHUS
MOJyYCHHBIX 3HAHUW, YMEHWM, HABBIKOB W KOMIIETCHIMHA C MPOBEICHUEM
KOHTPOJIbHBIX Meponpusatuii. C 1enpi0 00ecreueHus YCHEIIHOro O00y4YeHus
CTYAEHT JIOJDKEH TOTOBHUTBHCS K JIEKLUMH, IOCKOJbKY OHA SIBJISICTCS Ba)KHEHILIEU
dbopmoii opraHu3amuy y4eOHOro mpoIecca, moCKOJIbKY:

— 3HAKOMUT C HOBbBIM yqe6HBIM MaTCpUaJIOM;

— pa3bsACHSET yUeOHBIC JIEMEHTHI, TPYAHBIC ISl IOHUMAaHHSI,
— CUCTeMaTH3UPYyeT YUeOHBIH MaTepHal;
— OPUEHTHUPYET B Y4eOHOM MpoIiecce.

Pabora o0y4yaromerocs Ha JIEKIAH:

Cnymanve W 3anuch JEKUMM — CIIOKHBIA BHJ BY30BCKOM ayJIUTOPHOU
paboTel. BHUMarensHOE ciylmiaHWe W KOHCIEKTHMPOBAHHWE JIEKIMWA MPEANoyaracT
MHTCHCUBHYIO YMCTBEHHYIO JeSTeNbHOCTh oOydvaromerocsi. KpaTtkue 3ammcu
JEKIHM, UX KOHCHEKTUPOBAaHHE MMOMOTaeT YCBOUTh yueOHbI MaTepuan. KoHcrekr
ABJIIETCS TOJIE3HBIM TOTJA, KOTZJA 3alMCaHO CaMO€ CYLIECTBEHHOE, OCHOBHOE H
CZIEJIaHO 3TO CaMHUM O0Y4JaroIUMCS.



[IoarotoBka K OpaKTUYECCKUM 3aHSITHUSIM.

[ToaroToBKy K KakJOMYy MPAKTUYECKOMY 3aHITHUIO KaKIbld OOydaromuiics
JOJDKEH HayaTh C O3HAKOMJIEHUS C IUIAHOM, KOTOPBIM OTpa)kaeT CoJep)KaHue
IPEUIOKEHHOW TeMbl. TIIaTeNbHOE MPOAYMBIBAHME U M3YYEHHUE BOIIPOCOB IIJIaHA
OCHOBBIBAETCSI Ha MPOPabOTKE TEKYLIEro MaTepuaia JIEKLUH, a 3aTeM H3y4eHHs
00s3aTeTbHON U TOTIOTHUTEIBLHOM JIMTEPATYPhl, PEKOMEHOBAHHYIO K TaHHOM TEME.
Ecin mporpaMMoil JUCHUIUIMHBI TMPEAYCMOTPEHO BBINOJHEHUE MPAKTUYECKOTO
3a7laHKs, TO €ro HeOOXOJMMO BBITIOJHHUTH C YYETOM MPEATIOKEHHON WHCTPYKIIHH.
Bce HOBblE MOHATHSA MO M3y4aeMOM TEME HEOOXOAMMO BHECTH B IJIOCCApHid,
KOTOPBIN 11e51eco00pa3HO BECTH € CAMOr0 Haudana U3y4deHus Kypca. Pe3ynbraT Takoit
pabOThI JOJKEH MIPOSIBUTHCS B CIIOCOOHOCTH 00YYaIOIIErocsi CBOOOAHO OTBETUTH Ha
TEOPETUYECKUE BOMPOCHI MPAKTUYECKOTO 3aHATHUS, €r0 BBICTYIJIEHUU U y4acTUHU B
KOJUIEKTUBHOM  OOCY)XJIEHMM  BOIPOCOB  HM3y4yaeMOW  TEMbl, IpPaBHJILHOM
BBITIOJIHEHUH NIPAKTUUECKUX 33JaHUI U KOHTPOJIBbHBIX Pa0OoT.

CTDVKTVDa IIPAKTHYCCKOI'O 3aHATHA.

B 3aBucuMoOCTH OT cOJep:KaHHs U KOJUYECTBA OTBEJACHHOTO BPEMEHMU Ha
U3YYEHUE KK0M TEMbI MOXKET MPAKTUUECKOE 3aHITHE COCTOSTh U3 YEThIPEX-TISTH
qacTeu:

1. VcrHbIit onpoc.

2. OOcyXJleHHE TEOPETHUYECKUX BOMPOCOB, OIMPEICICHHBIX MPOrpaMMOit
JUCIUTLTUHBL.

3. BrImonHeHWE TPAKTUYECKUX 3aJaHui ¢ TOCIEAYIOMUM pa3z0opom
MOJIyYEHHBIX  PE3YJAbTATOB WM  OOCYKJICHHE TPAKTHYECKOTO  3ajaHus,
BBITIOJTHEHHOTO JIOMA.

4. IloxBenenne UTOrOB 3aHITHSL.

Pab6ota ¢ JIUTCPATYPHBIMU UCTOUYHHUKAMU.

B mpoiiecce TOATOTOBKM K TMPAKTUYECKUM 3aHSATHSIM, OOYYarOIIMMCS
HE00X0AUMO 00paTuTh 0c0o00€ BHHMAHME Ha CaMOCTOSITEIbHOE H3y4YCHHE
PEKOMEH/IOBAaHHOW y4eOHO-METOJAMYECKON (a TakKe HAyYHOW W TOMYJISIPHOM)
mutepatypbl. CamocTosiTeNbHass padoTa ¢ ydyeOHMKaMH, Y4€OHBIMH TOCOOHSIMH,
HAay4YHOM, CIIPABOYHOU U IONYJIIPHOW JIMTEPaTypOU, MaTepUaIaMU EPUOTUIECKUX
u3nanuii u VHTepHeTa, CTAaTUCTUYECKUMH JaHHBIMH SIBJISIETCS HauOosee
3 (PEKTUBHBIM  METOJOM  MOJY4YEHUsS  3HAHUW, TIO3BOJSIET  3HAYUTEIIHHO
aKTUBU3UPOBATh TIPOIIECC OBJAJeHUs HHQpopMaluen, crnocodcTByeT Oolee
rJIyOOKOMY YCBOCHMIO M3y4aeMOro MaTepuayia, GopMHUPYET y OOYYaloOlIUXCsl CBOE
OTHOIIIEHHWE K KOHKpETHOUM mpooOseme. bosiee riy0okoMy pacKpbITUIO BOIPOCOB
CIOCOOCTBYET 3HAKOMCTBO C JIOTIOJHHUTEIBHOW JIMTEPATypOl, PEKOMEHIOBAaHHOU
nperojaBaTesieM, — YTO  TO3BOJseT  OOydyalomMMcs  MpPOSBUTH  CBOO
WHAVNBUAYATHHOCTh B paMKaxX BBICTYIUICHWS HA 3aHATUSAX, BBISIBUTH IITUPOKUN
CIIEKTp MHEHUH MO U3ydaeMoil npodieme.



8. YueOHnast Jurepatrypa ]| pecypchl HHPOPMALIMOHHO-
TEJIEKOMMYHUKAIIMOHHOM ceTu UHTEpHeT

8.1. OcHoBHas IuTEpaTypa

1. I[TanoB, M. A. AmHanu3 JaHHBIX C MCHOJB30BAaHUEM SI3bIKA
nporpammupoBanus Python : yue6Hoe mocodue / M. A. TlanoB. — ExarepunOypr :
YpI'DVY, 2024. — 329 c¢. — Texkcr : sneKkTpoHHBIN // JlaHb : 3JIEKTPOHHO-

oubnmuoreunas cucrema. — URL: https://e.lanbook.com/book/481577 (mara
obopamenns: 09.05.2026). — Pexxum mocTyma: 1j1sl aBTOPHU3. MOIH30BaTEIICH.
2. ['ymuaa, O. M. AHanmu3 uW Bu3yanu3auus [JaHHBIX @ Y4eOHO-

Metoaudeckoe mocooue / O. M. I'ymuna, O. B. Anukuna, E. B. XXenauna. —
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https://e.lanbook.com/book/517526 (nmara oOpamenus: 09.05.2026). — Pexum
JOCTYTIA: JIJISl aBTOPU3. TIOJIH30BATEIICH.

8.2.  JlomomHuTEeIRHAS JIUTEPATYPA

3. HukynsueB, E. B. Cucrtemsl cbopa u mnpenoOpabOTKH JaHHBIX.
MeTtoapl cTaTUCTUYECKOr0 aHainu3a ¢ ucnoyib3oBanueM Google Colab : yueOHoe
nocodbue / E. B. Hukynwsues, A. C. Anekceenxko, /. FO. Unbun. — Mocksa : PTY
MUPDA, 2023. — 121 c¢. — ISBN 978-5-7339-1948-5. — Tekcr:
ANEKTPOHHBIN //  Jlanb : d2JIeKTpOHHO-OMOnMoTeuHass cuctema. — URL:
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JIOCTyMa: JIJIsl aBTOPH3. TOJIH30BaTEICH.
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6. Ba3za 3nanuii no Seaborn— URL: https://seaborn.pydata.org/
7. Jokymenranus o Python — URL.: https:// https://docs.python.org/3/

Q. Mamepuanvno-mexnuueckasn oasa, uHgpopmayuonnvie
mexHo02uU, NPopammuoe odecneuenue U UHQPOPMAYUOHHbBIE CHPABOYHDbBIE
cucmemol

MarepuanbHO-TEXHUYECKOE 00eCrieueHre TUCIUIUIMHBI BKIIIOUaeT B ceO0si:

- JIGKUMOHHBIE  ayJIUTOpPUH, OOOPYIOBaHHBIE  BHJICONPOEKIIMOHHBIM
o0opyJoBaHMEM [UIsl  TPE3EHTallid, CpeACTBAMU  3BYKOBOCIIPOU3BEIACHUS,
HKPAHOM,;

- TIOMEIEHUs Il TIPOBEACHUS MPAKTUYECKUX 3aHITHH, 000pyJAOBaHHbBIC
y4eOHOH MeOeblo.

JucnumninHa nojiepkaHa COOTBETCTBYIOIIMMU POrpaMMHBIMU
npoayKTamu C OTKphITo# munensueii: PyCharm Community Edition, Visual Studio
Code, Pandas, Scikit-learn, Anaconda, Jupyter Notebook.

By3 oOecneunBaer Kaxaoro oOydaromierocsi paboyuM MECTOM B
KOMIIBIOTEPHOM KJIACCE€ B COOTBETCTBUU C OOBEMOM H3Y4YaE€MbIX JTUCIMILIMH,
oOecrieunBaeT BbIXOJl B ceTh IHTEpHET.

[TomemeHust i CaMOCTOATENBLHOM pabOThl O0Y4YaIOMIMXCS BKIIIOYAIOT
CJIEAYIONIYI0 OCHAIIEHHOCTb: CTOJIbl ayAUTOPHBIC, CTYJbs, OCKH ayAUTOPHBIE,
KOMIBIOTEPBl C MOJKIIOYEHUEM K JIOKaJbHOM CETM MHCTUTyTa  (IJs
KOMITBIOTEPHBIX ayauTopuil) u MHTepHer. [lns u3ydeHus ydyeOHOU TUCITUTUTHHBI
UCITIOJIB3YIOTCSl aBTOMATU3UPOBaHHAsE OMOIMOTeUHast MHPOpPMAIMOHHAs CUCTEMA U
ANIEKTPOHHBIE OMOJIMOTEUHBIE CUCTEMBI.
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