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1. Ilesu u 3aaa4M JUCHUTLTHHBI

Lenbto u3ydenus aucuumiinHel «Hayka o qaHHBIX» sBiseTcs (OpMHUpPOBaHHE Y 00ydarOIIUXCs
NPaKTUYECKUX HaBBIKOB cOOpa, 00pabOTKH, CTATUCTUYECKOTO aHAIM3a U BU3YAJIN3alUU JAHHBIX
C HCHOJb30BaHUEM COBPEMEHHBIX CIEHHUAIU3UPOBAHHBIX IIPOTPAMMHBIX HHCTPYMEHTOB U
TEXHOJOTHI /Il W3BJICUEHUS 3HAHUM U MOANEPKKM NPUHATUS PEUIEHHH B pa3IM4HbIX
MPEeIMETHBIX 001aCTAX.

2. [Inanupyemble pe3yJbTaTbl 00y4eHHS

B pe3synbrare 0CBOCHUS AUCITUIUIMHBI BHITYCKHUK JI0TKEH:
3HaTh:

® CHUHTAaKCHUC S3BIKOB nporpammupoBanus Python u R;
® OCHOBHBIC MPUHITUITBI 00PAOOTKHU ¥ BU3yaTH3al[uH JTaHHBIX;
® OIMCaHUE CTaHJAPTHBIX OMOIHNOTEK It cOOpa U 0OPaOOTKU JaHHBIX.

VYMmers:

® pelIaTh MPOCThIC ATOPUTMUYECKUE 33/1a4H;
® U3BJICKATh WH(OPMALIMIO U3 BHEITHUX HCTOYHUKOB B aBTOMATHYCCKOM PEIKHIME;
® 00pabarkIBaTh HH(POPMAIIUIO CPEICTBAMH CTAHIAPTHBIX OMOIMOTEK.

Braaners:

® HaBbIKaMU cOOpa JaHHBIX U3 CTPYKTYPUPOBAHHBIX U HECTPYKTYPUPOBAHHBIX HCTOUHUKOB;
® HaBbIKAMU 00PAaOOTKU JaHHBIX;
® HaBbIKAMU BU3YAIH3AlUU JAHHBIX.

3. Komnerenuuu, popMupyemMble THCHHILIHHON

Kox | HamMeHoBaHHMe KOMIIETEeHIIHH HNupuxaTop 10CcTHKEHUS KOMIIETEHIIUH

BribupaeTr moHATHSA M MOJIEIH IKOHOMHUYIECKOM
TEOpHUH, IPUMEHSAET UX K YCIOBHIO 33J1a4X U
0OBSCHSIET MOJYYeHHBIH Pe3yJIbTaT 10 TEMATHKE
Jqucuuiuineel «Hayka o TaHHBIX».

Cnoco0eH npuMeHsTh 3HaHuA (Ha
OIIK-1 | mpoMeXyTOYHOM YPOBHE) IKOHOMHUIECCKOMH
TEOPHH NIPH PEIICHUH NPHUKJIIaIHbBIX 3a/1a4

®DopmupyeT HaOOp JaHHBIX AJISI PELICHHS 33/1a4H,
BBITIOIHSET MPOBEPKY M 00pabOTKy TaHHBIX,
paccunTHIBAET M MHTEPIPETUPYET CTATUCTUIECKHUE
MOKa3aTeJ M 10 TeMaTHKe TUCHUIUIHHBL «Hayka o
JIAaHHBIX».

Crioco0eH oCyIIecTBIATE cO0p, 00paboTKy U
CTaTHCTUYECKUIl aHAIN3 JAHHBIX,
HEOOXOIMMBIX JUIsl PELICHHS TOCTABICHHBIX
9KOHOMHUYECKHUX 38124

OIIK-2

BbI,Z[eJ'IiICT MCXaHU3MBbI U IPUYUHHBIC CBA3U

Cnocob6eH aHaJIM3UPOBATh U COJIEPKATEIHHO HKOHOMHUYECKOTO MpOIecca, aHATM3UPYeT UX Ha
OIIK-3 | 00BACHATH MPUPOAY SKOHOMHUYECKHX MHKPO- ¥ MAKpOYpPOBHE U 000CHOBBIBAET
IIPOLIECCOB HA MUKPO- U MaKpOypOBHE COJIeprKaTEeNNbHBIN BBIBOJ IO TEMATUKE JUCIUITHHBI

«Hayka 0 naHHBIX».

CpaBHHUBaeT BapHAHTHI OPTaHU3AIIOHHO-
YIPaBIEHYECKOTO PEIICHHs, OLIEHIBAET
HSKOHOMHYECKHE U (PMHAHCOBEIE MOCTICACTBHS U
000CHOBBIBACT PEKOMEH/IAIUIO TT0 TEMaTHKE
JUcIHIUIAHET «Hayka o TaHHBIXY.

CnocobeH npeyiaratb 5JKOHOMHYECKU
(uHAHCOBO 0OOCHOBAHHBIE OPTraHU3AINOHHO-
YIpaBJIeHYECKUE PELICHHs B
npodeccHoHATLHOM e TENbHOCTH

OIIK-4




Kon | HammeHoBaHMe KOMIIETeHIINH HNuaukaTop 10CTHKEHUS] KOMIIETEHIIUN
Crioco0eH HCIoTb30BaTh COBPEMEHHBIE Bribupaer nporpaMMHOe CpeICTBO IS BHITOITHEHHUS
OTIK-5 UH(POPMAIMOHHBIC TEXHOJIOTHH U 3aJ]aHus, peATU3yeT HEOOXOIUMbIE OTICpAIH U
MIPOrPaMMHBIC CPEJICTBA MIPU PEIIICHUU MPEJICTABISICT BOCIIPOU3BOIUMBIN PE3YIILTAT IO
npoeCCHOHATBHBIX 3a7a4 TEMaTHKe AUCIUILTUHEI «Hayka o JaHHBIX».
OOBsICHSET IPUHLUITEI PAOOTHI BEIOPAHHOTO
Cnoco6eH MoHNMAaTh MPUHIMITB pabOThI .
. | anroput™a wim HGOPMAITMOHHON TEXHOJIOTHH,
COBPEMCHHBIX HH()OPMAITHOHHBIX TEXHOJIOTHIA
OIIK-6 OTpeeNsIeT OrPaHIYCHHS U TIPUMCHSICT TEXHOJIOTHIO K
Y MCTIOJIL30BATh UX JJIs PEIICHUS 3a/1a4 .
N po¢eCCUOHANBHOM 3aaue 0 TEMATUKE TUCIIUIUTHHBI
po¢heCCHOHATIBHOM NEATETbHOCTH
«Hayka o naHHBIX».
CaMocCTOSITEeTBHO (POPMYITUPYET UCCIICTOBATEIbCKHIA
Crioco0eH caMOCTOSITENBHO (POpMYyTUPOBATH BOTIPOC WU MPHUKIIATHYI0 3KOHOMUYECKYIO 33129y,
IIK-1 | uccrnenoBaTenbCKUE U TPUKITATHBIC ompenenseT HeoOXOMMbIC JaHHBIC U CITOCO0
9KOHOMHYCCKHUE 33a]]auu MPOBEPKH PE3yJbTaTa Mo TEMATUKE JUCIUILTHHEI
«Hayxka o maHHBIX».
CriocoOeH CTPOUTh TEOPETHUECKUE, .
dopmanu3yeT yCIOBHUE 33]aud B BHJIC TCOPETHYCCKOM,
9KOHOMETPHYCCKUE U/UITA KOMITBIOTCPHBIC . .
HKOHOMETPHUYCCKON MITH KOMIIBIOTEPHON MOIEIIH,
MOJIENIH, B TOM YHCJIE MOJIEIIA MAITHHOTO
IK-3 MIPOBEPSIET €€ MPEATNOCHUIKA M HHTEPIPETHPYET
00yUeHS, HHTEPIIPETUPOBATh HX PE3YIHTATHI
pe3yIbTAT MO TEeMAaTHKe TUCHHIUIHHEL «Hayka o
1 GOPMYIHPOBATH CONEPKATEIHHEIC
JTAaHHBIX .
SKOHOMHYECKHUE BEIBOIBI.
Crioco0OeH OCYIIeCTBIATh TOUCK, KpUTHIeCKUi | HaxomuT 1 comocTaBisgeT HCTOYHIKH HH(POPMAIIUH,
VK] | AHAIM3 M CHHTE3 WH(pOpPMANNH, IPUMEHSTH OIleHUBaeT 00OCHOBAHHOCTH BHIBOJIOB H
CHUCTEMHBIN TIOAXO TS PEIICHUS apryMeHTHPYET pelleHre yaeOHOH 3a1auu 1Mo
MTOCTaBJICHHBIX 3a1ad. TeMaTHKe TUCIUILTHHEI «Hayka o JaHHBIX».
CrmocoOeH ompenensaTh KPYT 3a/1a4 B paMKax .
. DopMynHpyeT LeNb U STalbl BHIIOTHEHUS YIeOHOH
MTOCTaBJICHHOM IIETTN U BRIOMPATh ONTHMAIBHBIC
3aJa9u, BEIOUPAET CIIOCO0 PEIICHHS C YISTOM
YK-2 | criocoOsl UX penIeHus, HCXOs U3 "
M PECYpPCOB, CPOKOB M HOPMATUBHBIX OTPAHUYCHUH 110
JCHCTBYIONIUX MPABOBBIX HOPM, UMCIOIIUXCS
. TeMaTHKe AUCIUILTUHBI «Hayka o JaHHBIXY.
PECYPCOB U OTpaHUYUCHHIA.
CriocoOeH ynpaBiIsTh CBOUM BPEMEHEM, [TraHUpYyeT CaMOCTOSATENBHYIO TOATOTOBKY,
VK-g | BPICTPAHBATD M PEATH30BBIBAT TPACKTOPHIO COOJIIOTaCT CPOKH BBITIOTHEHUS 3aIaHUM U
CaMOpa3BUTHS HA OCHOBE MPHUHIIUIIOB KOPPEKTHPYET IJIaH PabOTHI IO Pe3ysibTaTaM 00paTHON
00pa30BaHusl B TCUCHUE BCEH JKU3HU. CBSI3U TI0 TEMAaTHKE TUCHMIUIHHBI «Hayka 0 TaHHBIXY.

4. MecTo AIMCHMILIMHBI B CTPYKTYpe 00pa30BaTebHOIl IPOrpaMMbI

Jucuunnuna «Hayka o JaHHBIX» BXOAUT B Moynb KyJIbTYphl pa0boThl ¢ nanHbIME (Data
Culture) yuebHoro miana rnporpammsl «bakamaBp 5KOHOMHUKN.
O6m1as TpynoemMkocTs — 6 3.€., 228 yacoB. KonraktHas pabora — 64 yaco, BKiro4as 9

YacoB YK3aMeHa; CaMOIIOAroToBka — 164 Jacos.

5. Copep:kaHue M CTPYKTYPA Y4eOHOH IMCHMILIMHbI

Bcero,
q.

Ne | Hazpanme pasjiesia JHCHHUIIIHHBI

KoHTakTHBIE

Cawmo-
NOAroTOBKA, 4.

®opmupyemble

qJachbl KOMIIETCHIIMHA

Ba3oBbIe OHATHSI TPOrPAMMHPOBAHUSL.
N3yyeHne KOHUENIUI alrOPpUTMOB,
CTPYKTYp JaHHBIX W YIIPABICHUI
IIOTOKOM, HEOOXOAMMBIX IS
00pabOoTKK U aHAIM3a OOJBIIIX
00BEMOB JaHHBIX, C aKIIEHTOM Ha

28

OIIK-3, YK-1




Ha3Banne pa3aesia TMCHUILINHBI

Bcero,

KoHTakTHBIE
qackl

Cawmo-
moaAroToBKa, 4.

®opmupyemble
KOMIIeTeHII U

ONTHMU3AIHIO BBIYHUCITUTEIBHBIX
peCcypcoB JUIsl MOBBIIIEHUS
IIPOU3BOIUTENBHOCTH.
PaccmaTtpuBaroTcst MeToibl
JIEKOMITIO3ULINY 3a/1a4, a0CTpaKuus U
MOJyJIBHOCTb, YTO CIIOCOOCTBYET
MTOBBIIIEHUIO 3()(HEeKTHUBHOCTH
peLICHN B KOHTEKCTE aHaIn3a
JAHHBIX ¥ MOJEIHPOBAHUS
9KOHOMHYECKHX ITPOIIECCOB.

Tune! nansex B Python. Uccnemyercs
pa3HoOOpa3ue THIOB IaHHBIX B
Python, Brirtouast ux cBoicTBa 1
MIPUMCEHEHHE JUTA PEIICHHS
9KOHOMETPHYECKUX 3a/1a4, TAKUX KaK
00paboTKa BpEMEHHBIX PSIIOB U
MOJICTIMPOBAHUE MTOTPEOUTEIHCKUX
npeanouteHuid. PaccmarpuBarorcs

3¢ QEeKTUBHBIC CTPYKTYPhI AaHHBIX JUIs
OIITUMU3AIIUN BBIYHUCIIUTCIIbHBIX
IIPOLIECCOB U aHaIN3a OOJIBIINX
JAHHBIX B 9KOHOMHKE.

28

21

OIIK-1, YK-6, OIIK-
2, VK-2

W3BneueHue JaHHBIX U3 Pa3IAIHBIX
HUCTOYHHKOB. Pasnen dpokycupyercs Ha
METO/IaX MHTETPAIMU U CHHTE3a
JIAHHBIX U3 Pa3TUYHBIX
SKOHOMHYECKHX UCTOYHUKOB, BKJIFOYAs
0a3bl aHHBIX, BeO-ckpanuHT U API-
uHTepdeiicol, ¢ nenbio GopMHUPOBAHUS
PETPE3CHTATUBHBIX U PEICBAHTHBIX
BbIOOpOK. PaccmarpuBaroTcs
CTpaTeruu MUHUMH3AIAN H3ICPIKEK U
ONTUMHM3AIMY KaueCTBA JaHHBIX IS
MOCTICTYIOIIETO aHAIN3A.

28

21

OIIK-3

JleckpuntuBHas CTaTUCTHKA.
Wzyuenune meTonoB cbopa,
MIPEJCTaBICHUS M aHAJIN3A JaHHBIX C
UCTIONIb30BAaHUEM Mep LIEHTPAJIbHOH
TEHJICHIIUH U BapHaOeIbHOCTH, TaKUX
Kak cpejHee, MeinaHa, MoJia,
JMCHEPCHs M CTaHAAPTHOE
oTkJIOHeHue. PaccmoTpenne
rpadM9ecKuX U TAOJNIHBIX CIIOCOO0B
BU3yaIIM3al[1 JAHHBIX JUIsl BHISIBICHUS
3aKOHOMEPHOCTEN U aHOMaJui B
BBIOODKE.

27

20

YK-6, OITIK-4

Maremarnyeckre HHCTPYMEHThI
Python. DtoT paznen mocBsAMEH
ncnonb3oBaHuio Python s permenus
HKOHOMETPHYECKHUX 3a/1a4, aHaIn3a
BPEMEHHBIX PSIJIOB U MOJICIMPOBAHUS
CTOXaCTUYECKHUX MPOIECCOB.
PaccmaTpuBatoTcst OMOIMOTEKH U
METO/IbI, KOTOPBIE TI03BOJISIOT
BBINIOJHATH YUCIICHHBIE PAcUEThI 1
CTaTUCTUYECKUH aHAJIN3 TaHHBIX IS
MIOCTPOEHHS IKOHOMHUIECKUX MOJEIEH.

27

20

OIIK-3, OIIK-5




Bcero, | KonrakrHbie Camo- ®opmupyemble

Ne | Hazpanue pasiesia JHCIHUIIIHHBI
q. 4acel MOAT0TOBKA, Y. | KOMIETCHIUH

Craructuueckre HHCTPYMEHTBI
Python. N3yuenue npumeHeHus sS3bIKa
nporpammupoBanus Python s
aHaJIM3a JaHHBIX BKJIIOUAET B cebd
npuMeHeHrne OMONMNOTeK, TAKUX KaK
NumPy, Pandas u SciPy, ans

6 | mpoBeneHNST IKOHOMETPHIECKOTO 27 7 20 OIlIK-3, YK-6, OIIK-6
aHanm3a u npoBepku runote3. Ocobdoe
BHUMaHHE YAEIAETCI METOJaM
PETPECCHOHHOTO aHAJN3a,
CTaTUCTUYECKUM MOJEIISM U
BU3yaIM3aINN JaHHBIX B
SKOHOMHUYECKOM KOHTEKCTE.

BBeznenue B nporpamMmmMupoBanue Ha R.
V3ydeHne 0CHOB IPOrpaMMHPOBAHHS
Ha R c akuenToM Ha 00paboTKy U
aHaJIn3 JaHHBbIX, BKJIIOYasa
MaHUMYJSIIUH ¢ OONBIIMMHU Habopamu
JaHHBIX, BU3YyaJIU3allUI0 U

7 | mpUMEHeHHe CTaTUCTUYECKUX METO/IOB 27 7 20 OIIK-1, IIK-1
JUTSL MOJICITUPOBAHUS SKOHOMUYECKUX
nporneccoB. [IpakTiyeckoe
NpUMEHEHHE A3bIKa R 171 poBeieHus
PErpECCHOHHOTO aHAN3a H
TECTHPOBAHHS YKOHOMETPUISCKHX
THIOTE3.

Pa6ora ¢ narapiME B R. M3yueHne
OCHOB MaHUITYJISILMU U aHAIN3a
JIAaHHBIX C MCITOJIb30BAHUEM S3bIKa
nporpaMMmupoBanus R, Bkiroudas
METObI OUYHUCTKU JAHHBIX,
BHU3YyaJU3alluu ¥ IPUMEHEHHUSI

8 N 27 6 21 YK-6, I1K-3

CTaTUCTUYECKUX MOJIEIIeH JIIs

HKOHOMETPHYECKOTO aHAIIN3A.

Bxirouaet ocBoeHue OUOINOTEK U

MaKeToB, Takux Kak dplyr u ggplot2,

Ut 3pPeKTUBHOTO aHATN3a

9KOHOMHYECKHX JaHHBIX.
OIIK-1, OIIK-2,

[IpomexxyrouHas aTrecTauus — OITK-3, OIIK-4,

K3AMEH 9 9 0 OIIK-5, OIIK-6, I1K-
1, IIK-3, YK-1, YK-2,
YK-6
OIIK-1, OIIK-2,
OIIK-3, OIIK-4,

UTOIro 228 64 164 OIIK-5, OIIK-6, I1K-
1, IIK-3, YK-1, YK-2,
YK-6

6. YueOHO-MeTOANYeCKOE 00ecTIeYeHre CAMOCTOSITEIbHOI padoThl

Ha mepBoif neknuu oOydaromumMcsi OOBSIBISIOTCS YCIOBUS M TPEOOBAHHS K OCBOCHHIO
JTUCITUTIMHBI B COOTBETCTBUU ¢ U3N0KeHHbIMU B PI1J[. OOy4aromuMcs peKOMEHyeTCsl B paMKax



KQ)KJIOM TeMbI O3HAKOMUTBCS € MPEUIOKEHHON OCHOBHOM JIMTEPATypOH, BBIIIOJIHUTH TUCEMEHHO
JIOMAIIHUE 3aJaHUS U IPOBEPKH YCBOCHHS MaTepHalla.

CyIiecTBEeHHYI0  4acTb ~ CaMOCTOSITENIbHOW — paboThl  OOY4YaloOLIMXCS ~ COCTaBISET
CaMOCTOSITEJIbHOE M3Y4YEHHE YUYeOHbIX M HayuyHbIX W3JaHUH, JIEKIMOHHBIX KOHCIIEKTOB,
PEKOMEHI0BAaHHON OCHOBHOM U JIOTIOJIHUTENBHON JIUTEPATYPBI, UHTEPHET-PECYPCOB U IIP.

Jlnst  obecniedeHUs:  CaMOCTOATENBbHOM  paboThl  oOywaromuxcs  pa3paboTaHbl
«MeToanuecKkue peKOMEHAAINH 110 OPTraHU3alUN CAaMOCTOSITETILHON paboThl 00YJaIOLIIXCA», B
KOTOPBIX OIUCAH MOPSIOK pabOThl C HAYYHOH JIUTEPATypPOi, TaHbl PEKOMEHJAIIUHU 110 HAIICAHUIO
pedeparos, 3cce, KOHCIIEKTOB, PEIICH3MI, aHHOTAIIUN, PEIICHUIO KEHCOB U T.II.

7. @opMbI KOHTPOJISE U (DOHI OLEHOYHBIX CPEACTB /JIsl IPOBeeHUs] TEKYIIEro KOHTPOJIsI
yCIeBAeMOCTH Y MPOMEKYTOYHOM aTTeCTAIUM M0 MCUUILINHE

7.1 Ilpome:xxyTOUHAS aTTECTAUSA

Orenka 1o AucHuIinHe GopMHUpyeTCcs HAKOMUTETbHO HA OCHOBE Pe3yJIbTaTOB PabOTHI B
TEYEHHE Kypca U PacCUUTBIBAETCs 10 hopmyie.
WToroBblii pe3ysbTaT OnpeaeseTcs Mo COBOKYIMTHOCTH BBIMIOJHEHHBIX 3a/1aHH.

HroroBas oreHka GopMHUPYETCs HA OCHOBAHUU CIICAYIONUX KOMIIOHCHTOB:
60% — nomariHue 3a1aHus
40% — HUTOTOBBII MPOEKT

7.2 Tekymuii KOHTPOJIb yCIIeBAeMOCTH 00y4aIOIUXCH

HroroBas oreHka GopMHPYETCs HA OCHOBAHUU CIICAYIONUX KOMIIOHCHTOB:
60% — nomariHue 3aIaHus
40% — HUTOTOBBII MPOEKT

OreHka 3a JoMaltHue 3a/1aHus SBISETCS CPEAHEH OT OIIEHOK 3a KaXk/10€ 3a/1aHue (BO3MOXKHO, C
BECaMH, TIPOMOPIHOHATBLHBIMU TpyAoEMKOCcTH Kaxaoro JI3). IIpoekTsl OlleHUBAIOTA MO
MPUHIIMITY TBOHHOTO CJIETOro B3aMMHOTO OIICHUBAHUS (peer review).

O06e nepecaaun mpoBOAATCS B opMare KOHTPOIBHOUM padoThl. Ha mepBoii mepecaade omeHka 3a
KOHTPOJIbHYIO pa0OTy 3aMeHsIeT OIEeHKY 3a MpoekT. Ha BTOpoil olleHKa 3a 3Ty KOHTPOIBHYIO
paboTy SBISETCS HWTOrOBOWM OLIEHKOM 10 KypCy, OCTajbHblE€ KOMIIOHEHTHI OLEHKH He
yuuThiBatoTcs. [lepBriii pa3 paboTa oreHUBaeTCs MpernojaBaTesieM Kypca, BTOPOH — KOMHUCCHEN
13 3 YeloBeK.

7.3 llpoueaypa oneHMBAaHUA 3HAHNH, YMEHHI, HABHIKOB H (MJIH) ONBITA AeATEIbHOCTH,
XapakTepu3yrwiux (opMrUpoBaHUE KOMIIETEHIUI.

[TpenycMoTpeHo /1Beé OCHOBHBIE (DOPMBI KOHTPOJIS 3HAHUM CTYIEHTOB: JIOMAalllHUE 33aJaHus U
poeKTHas padoTa.

IIpu oueHke 3HaHMIT HA UTOrOBOH KOHTPOJILHOI padoTe yYUTHIBACTCS:

1. YpoBeHb chOpMHUPOBAHHOCTH YHUBEPCAIBHBIX, 001IENPO(ECCHOHANBHBIX U
npohecCuOHATBHBIX KOMIIETEHLIUH.

2. YpoBeHb BiaJIeHHs TEOPETUYECKON 0a30i1 TUCIUIUIMHBL, TPaBUIBHOCTD (POPMYITHUPOBKHU
OCHOBHBIX ITOHATUH U IIOHMMAaHUs 3aKOHOMEPHOCTEM IPU PELICHUH 3a1a4.

3. YMeHHe pemnTh NOCTABJICHHBIE 33/1a4H 32 OTPAHUYEHHBIN IPOMEKYTOK BPEMEHH.

4. Jloruka, CTpyKTypa 1 TpaMOTHOCTb TMCbMEHHOTO U3JI0KEHUS PELLIEHUS 3aauu.



5. YMmeHne 000CHOBATh MPAKTUYECKUE PE3YNIBTATHI C TOMOIIBIO TEOPUH U TIOITBEPAUTH TEOPHUIO
C TIOMOIIIBIO MPOBEACHUS MPAKTUUECKUX MCCIEAOBAHUN U HEOOXOANUMBIX BHIYMCICHUH.
6. YMenue fenath 00001IeHUs U BBIBOJBI OTHOCUTEIBHO MPAKTUIECKUX PE3yIbTATOB U HAYYHOU
JIUTEPaTyphl, IPEIOKEHHON K IPOUYTCHHIO.
J1st mosTydeHust OLIEHKU «OTJAMYHO» CTYJEHT JOJIKEH:
MIPOJIEMOHCTPUPOBATH CBOOOIHOE BIIAJICHHE MPOTPAMMHBIM MaTEepPHAIIOM;
YMETh TPAMOTHO MOJIB30BATHCS TEOPETUUECKUM MATEPUAJIOM MPU PEIICHUH 3a/a4;
MPaBWIbHO (HOPMYIHPOBATH ONpEACTICHUs MIPU UCIIOIB30BaHUU WX B PEIICHUHU 337a4 U OTBETE
Ha TEOPETUYECKHE BOMPOCHI;
MIPOJIEMOHCTPUPOBATh YMEHHUS CaMOCTOATEIbHOW padOThl C HAyyHOM JUTEepaTypod U
HE0OXOIMMBIM MTPOTPAMMHEIM 00€CIICUCHUEM;
YMETb PELIUTh IMOCTABJICHHbIC 3a/1a4M U cliejaTb 000CHOBAHHbIE U yOeAUTEIbHBIE BBIBOBI HA
OCHOBE IOJyYEHHBIX PE3yJIbTaTOB.
J171s mostydeHus OLIEHKU «XOPOIIO» CTYIEHT JO0JKEH:
MIPOJIEMOHCTPHUPOBATH JIOCTATOYHO CBOOOHOE BJIAJICHUE MPOTPAMMHBIM MaTepUaIOM;
YMETb JOCTaTOYHO IPAMOTHO IMOJIb30BAThCSI TEOPETUUECKIM MATEPHAIIOM MPHU PEIICHUU 3a7ay;
MPOJICMOHCTPUPOBATh 3HAHHE OCHOBHBIX TEOPETHUYECKUX TOHSATUH U  ONPEICICHUI
JUCIUIUIMHBI IPU PEIICHUU 3a]1aY;
MPOJIEMOHCTPUPOBATh YMEHUE OPUEHTUPOBATHCS B HAYYHOM JIMTEpAType M HEOOXOIUMOM
MIPOrpaMMHOM O0€CTIeYeHUY;
YMETh PCIIUTh 3HAYUTEIBHYIO YacTh 3aJad M CACNaTh JOCTATOYHO OOOCHOBAaHHBIE U
yOeauTenbHbIe BHIBOIBI HA OCHOBE MOJIYY€HHBIX PE3yIbTaTOB.
J71st mosTydeHust OLIEHKHU «YA0BJIE€TBOPUTEILHOY CTYJICHT JOJIKEH:
MIPOJIEMOHCTPHUPOBATH 00IlIee 3HaHUE POrPAMMHOTO MaTepHana;
YMETh BOCIIOJIB30BATHCS TEOPETUUECKUMHU OCHOBAMU IMPOUJICHHOTO MaTepHalia MpPU PEUICHUU
3azauy;
MIPOJIEMOHCTPHUPOBATH 00IIEe BIaICHNE MTOHATHIHHBIM aIlapaToM JTUCIUTUIAHEI I TOHUMaHUS
MIPOLIECCOB, MIPOUCXOIAIINX B 3a]a4aX;
3HaTh OCHOBHYIO PEKOMEHIYEMYIO ITPOTrpaMMOil HAYUHYIO JTUTEPATYPY U BIAIETh a3aMu paObOThI
C HEOOXOAMMBIM IPOrPaMMHBIM 00€CIICUCHHEM;
YMETh pelIaTh 3HAYUTEIBHYIO YaCTh 3a/1a4.
OrieHKa «Hey10BJIeTBOPUTEIbHO» CTABUTCS B Cllydae:
HE3HAHUS 3HAYNUTEIHLHON YaCcTH MPOrpaMMHOTO MaTepHaa;
HEYMEHHUS TOJIb30BAThCS TEOPETUUECKHUMH OCHOBAMHM MPOWIEHHOTO MaTepHala Mpu pernieHun
3a/1a4;
HEMOHMMAaHUSA MTPOUCXOSAIINX B 33]]a4ax MPOIECCOB;
HE3HaHUs TpeOyeMoW HaydyHOW JHUTEpaTypsl M HEyMEHHs padoTarb C HEOOXOIUMBIM
MIPOrPaMMHBIM 00eCTIeueHUEM;
HEYMEHUS peIiaTh 3HAYUTEIHHYIO YaCTh MOCTABJIECHHBIX 3a/1a4.

7.5 ®oHA OLIEHOYHBIX CPEACTB

@OHJT OLEHOYHBIX CPEJCTB MPOMEKYTOYHOM aTTeCTalMd W TEKYIIEro KOHTPOJIA
yCIIeBAaeMOCTH O0yUaromuxcst GOpMHUPYeTCs U3 TUIOBBIX KOHTPOJBHBIX 33/IaHUN K SK3aMEeHY U
JOMAITHUX 3aJIaHHH.

IIpumepsl 3a7aHuil, KOTOPBIE MOTYT BCTPETUTHCSI HA IK3aMeHe WM B JOMAIIHEeM 3aJaHHH:

3aganue 1: AHaaM3 U BU3yaJu3anus JaHHBIX 0 npoaaxax (Python + R)
Heab: 3akpenuth HaBbIKM paboThl ¢ AaHHbIMH B Python u R, mocTpouth omnmcarenbHyro
CTaTHCTUKY U BU3YAJIU3UPOBATh PE3YJIbTATHI.



MaHo:

@aiin sales_data.csv ¢ JTAHHBIMH 0 npoaaxax MarasuHa
(cronbier: date, product_id, category, price, quantity, total_sales).
3agaun:

1. Python (pandas + matplotlib/seaborn):
o 3arpy3ute ganuble u3z CSV.
o IlpoBenuTe NECKPUNITUBHBIN aHATHU3 (CPEIHHUE, METUAHBI, KOPPEIISALIUH).
o Ilocrpoiite rpaduku:
= T'mcrorpamma pacnpezneneHus 1eH (price).
= Boxplot npoaasx 1o kateropusm (category Vs total_sales).
= Jluneitnblii rpaduk AuHaAMUKU npoaax mo ausM (date vs total_sales).
2. R (tidyverse + ggplot2):
o IloBTopuTe 3arpy3Ky U JCCKPUIITHBHBIN aHAIN3.
o Iloctpoiite aHamoruuHbie TpaguKH, HO ¢ HCIOIb30BaHKeM ggplot2.
o JlobGaBbTe MHTEpaKTHBHYIO Bu3yanu3aiuio ¢ plotly (omuonansHo).
BobiBoa: CpaBuure yno6cTBo paboTs! B Python n R anst nanHoi 3agaymn.

3aganue 2: Ilapcuur m aHanu3 TekcToBbIX AaHHbIX (Python + SQL + Peryasipubie
BbIPaKeHMs1)
Heanb: HayunThcs n3Bnekarh JaHHbIE U3 Pa3HbIX HCTOUHUKOB, YUCTUTh UX U aHAJIM3UPOBATD.
Jlano:

e BeO-cTpanuna c or3piBamu o ToBapax (HTML).

e JSON-daiin ¢ meraganusiMu ToBapoB (product metadata.json).
3agauu:

1. Uszpineuenue nannpix (Python):
o Cmnapcute HTML-crpanuiy ¢ or3piBamu (ucronb3yiite BeautifulSoup).
o 3arpysure nansbie u3 JSON.
o OO0wvenunute nanusie B oauH DataFrame (manmpumep, oT3bIBEI + MHPOpPMALUS O
TOBape).
2. OYMCTKA M aHAJIM3 TeKCTa:
o Ilpumenurte perymspHble BBIpaKEHHUS, YTOOBI W3BJIEYh KIIOYEBBIE CIIOBA W3
OT3BIBOB (Hampumep, "ObIcTpast JocTaBka'", "MIoxoe KauecTBo").
o IlocumTaiiTe 4aCTOTHOCTB ATUX CJIOB M MOCTpoiiTe bar chart.
3. Padora ¢ SQL (SQLite):
o Cosmaiite 06a3y maHHBIX ¢ JaByms TaOmaummamu: products (id, name, price)
u reviews (id, product_id, text, rating).
o Hammmmre SQL-3ampoc, KOTOPHIH BBIBEAET CPEAHUN PEHUTHHT IS Ka)IOTO
TOBapa.
BriBoa: Kakue meTobel okazanucek HanOosee 3¢ HEeKTUBHBIMU JUTsl 00pabOTKH TeKCcTa?

8. YueOHO-MeTOAN4YeCKOE U pecypcHOe o0ecnedyeHre JUCIUIITHHbI

Jlureparypa

Oos3aTeqbHas JUTEPATYPA

Yyoykoa, .A. Data Mining [ DnekTpoHHBIN pecypc] : yaeOHOoe mocooue / U. A. Uybykosa. - 2-
e u3g., uchp. . - M. : HuatepHer-YHusepcurer HMudpopmannonusix Texnomoruit : bunom.
Jlaboparopus  3Hanmii, 2008. - 383 c., [Onekrponusii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=233055. - 3BC "YHuBepcurerckas OHUOIHOTEKA
ornaiil". - (OcHOBBI HHGOPMAITMOHHBIX TexHoJorui). - ISBN 978-5-94774-819-2

Mapkun A.B. Iloctpoenue 3ampocoB u mnporpammupoBaHue Ha SQL : yudeb. mocoOue
[DnexTpoHHEI pecype] / A. B. MapkuH. - 3-e u3., nepepad. u jgomn. - M. : [Tnanor-MUOU , 2014.




- 384c., [Dnextponnsiit pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=89077. -
OBC "YuuBepcurerckas onbnuorexa owmaiH". - ISBN 978-5-86404-227-4 .

JlonoIHUTeIbLHAS JUTEPaTypa

Cesepenc, Y. Bpenenue B nporpamMmmupoBanne Ha Python [DnexTponnsiii pecype] / Y. CeBepeHc.
- 2-e u31., uctp. - M. : Haunonansusiii Otkpeiteiii Yausepcurer "MHTYUT", 2016. - 231 c.,
Pexxum JIOCTYTIA: o MTO/TMKCKE [DneKTpoHHBIH pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=429184. - OBC "YuuBepcurerckas OUOIHOTEKA
OHJIAMH".

9. MaTtepnajbHO — TeXHHYecKoe H MHGOpMalMOHHOe o0ecnieyeHue 00pa30BaTe/IbHOI0
npouecca no AUCUMILINHE

Y4yeOHble ayauTOPUU UIsi TPOBEJAEHUs] 3aHATHI JIEKHMOHHOrO THNA —
YKOMIUIEKTOBAHBI CIIEIUATU3UPOBAHHON (y4eOHOI) MeOenbio, 000pyIOBaHBl KOMIBIOTEPOM,
UMEIOIUM BBIXOJ B HHTEPHET, BUICONPOECKIMOHHBIM OOOpYJOBAaHUEM Ui Mpe3eHTauuil u
y4eOHBIX (HUIBMOB, CpEICTBAMH 3BYKOBOCIPOHU3BEICHHUS, SKPAaHOM, MapKEpPHOH IOCKOH ¢
MapKepaMH, TEeMaTH4eCKMM Ha0OpoM CJIaiJioB, COOTBETCTBYIOIIMM paloueil mnporpamme
JUCLUIUINHBI.

YueOHble ayIUTOPHUH /IS IPOBeIeHNs 3aHATUHI CEMUHAPCKOI0 THIA, a TaAKKe JJs
TPYNNOBBIX ¥ MHAUBUAYAJIbHBIX KOHCYJbTALUMM, 1JI51 IPOBEICHNsI TEKYIIEro KOHTPOJIS U
NMPOMEKYTOYHOIH aTTeCTAUMN — YKOMILJIEKTOBaHbI CHEIHAIM3UPOBAHHON (y4ueOHOI) Mebenbio,
MYJIbTUMEIUINHBIM 000PYI0BaHUEM, a TAK)KE TEXHUUECKUMU CPEJCTBAMU OOYUCHHS, CIYKAITUMHU
JUTSI TIpe/ICTaBIeHUs ydeOHOM HH(pOopMaIK, MapKepPHOH JOCKOIM ¢ MapKepamH.

IHomerenne 111 caMOCTOATEIbHOM Pad0ThI — YKOMILJIEKTOBAHO CIIELUATIN3UPOBAHHOM
(yueOHOI) MeOenbio, OCHAIIEHO KOMIBIOTEPHON TEXHMKOH C BO3MOXHOCTHIO MOJKIHOYEHUS K
cetu «MHTEpHET» U 00ECTIEYEHO JOCTYIIOM B AJIEKTPOHHYIO HH(POPMALIMOHHO-00pa30BaTEIbHYIO
Cpeay OpraHu3aIiHy.

Ilomemenue aJas XpaHCHUA H HpO(l)l/IJIaKTI/l‘{eCKOFO OﬁC.]'ly)Kl/lBaHl/Iﬂ yqeﬁﬂoro
oﬁopyuosamm —  YKOMIUICKTOBAaHO CHeHHaJIH3I/IpOBaHHOI>'I MeOeIbIo g XpaHCHUA
06Op}II[OBaHI/I$I U TCXHUYCCKHUMU CPpECACTBAMU JIA €0 06CJ'IY)KI/IBaHI/I$I.

Heo0xoamnMoe nporpaMmMHoe ofecrieyeHune:
Onepanuonnas cucrema: Windows 7, Windows 10
Oducusie nporpammser: Microsoft Office, Libre Office, Google Docs
Yrenne PDF: Adobe Acrobat
Wurepuet-6pay3sepsi: Mozilla Firefox, Google Chrome, Internet Explorer, Opera
AwnrtuBupycHsie mporpammser: Kaspersky Endpoint Security
[Tporpammel nepeBoquuku: Google translate, Yandex translate
Apxusaropsl: 7-Zip

10. MeTonnyeckue peKOMEeHIAUH 110 00YYEHHIO JIUI ¢ OTPAHUYEHHBIMYU BO3MOKHOCTSIMH
3710POBbSI

B cootBercTBUM ¢ Mertoanueckumu pekoMmeHaanusmMu MunoOpHayku PO (yrB. 8 ampens
2014 r. Ne AK-44/058H) npenroaraercs UCIOIb30BaTh COLMAIbHO-aKTUBHbBIE U Pe(IIEKCUBHbBIE
METO/bI 00YUYEHHUsI, TEXHOJIOTMH COLMOKYIBTYPHOU peadMINTalluH C 1IeTIbI0 OKa3aHUs TOMOILH B
YCTaHOBJIEHUH MOJHOLEHHBIX MEKIUYHOCTHBIX OTHOLIEHUH C IPYIrUMH CTYAE€HTaMH, CO3/IaHUU
KOM(OPTHOTO TICUXOJIOTHYECKOTO KJIMMaTa B cTyleHueckoi rpymme. [lombop u paspaboTka
yueOHBIX MaTepuajioB IMPOU3BOMAATCA C YYETOM MPEAOCTaBICHMSI MaTepualla B pa3IM4HbIX
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dopmax: ayquanbHOW, BU3YaJbHOM, C MCIOJIB30BAHUEM CIIELUAIBHBIX TEXHUYECKUX CPEICTB U
MH(POPMALIMOHHBIX CUCTEM.

OcBoenne muctumuinHbel aunamu ¢ OB3 ocyliecTBiaseTcsl ¢ MCHOJIB30BAHUEM CPEICTB
o0yueHMss OOIIEro MW CHEUHMaTbHOTO Ha3HAYeHMs (IIEPCOHATBHOIO U  KOJUJIEKTHBHOI'O
UCTIOJIb30BaHUs ). MaTepualibHO-TEXHUYECKOe 00ECTIeYeHNE MPeyCMaTPpUBaeT MPUCIIOCOOTICHNE
ayauTopuil Kk Hyxxaam aui ¢ OB3.

®opma NpoBEAECHUS ATTECTALMU Ul CTYJIEHTOB-MHBAJINWJOB YCTAHABIMBAETCA C YYETOM
UHIMBUYAJIbHBIX Ncuxopu3ndeckux ocodennocrei. s crynentos ¢ OB3 npexycmarpuBaercs
nocTtynHas popMa npeaoCTaBICHHs 3alaHI OLIEHOYHBIX CPEJICTB, @ HMEHHO:

B II€YAaTHOW WJIM 3JIEKTPOHHOM ¢opme (I JIML C HAPYLUIEHUSMH OINOPHO-BUTATEILHOTO
amnmnapara);
B II€4aTHOU (hopMe WM 3JIEKTPOHHOU (popMe C yBEIMUEHHBIM IIPU(PTOM M KOHTPACTHOCTHIO

(17151 ML ¢ HAPYLIEHUSIMU CIlyXa, peUH, 3pEHHUs);

METOJIOM YTEHMsI aCCUCTEHTOM 331aHuUs BCIIYX (IS JIMLL C HAPYIICHUSAMH 3PEHUS).

CryneHTtaM ¢ MHBQJIWJHOCTBIO YBEIMYMBAETCSI BpPEMsI Ha IIOATOTOBKY OTBETOB Ha
KOHTPOJIbHBIE BOMpOCHL. /[l Takux CTYAEHTOB NpedycMaTpuBaeTcs JocTymHas ¢(opma
IIPEIOCTABJIEHUSI OTBETOB Ha 33/1aHUS, & UMEHHO:

IIUCbMEHHO Ha Oymare Uiy HabopoM OTBETOB Ha KOMIIbIOTEpE (AJIs1 JIUI] C HApYIIEHUSIMHU CIIyXa,
peun);
BbIOOPOM OTBETa U3 BO3MOXKHBIX BAPMAHTOB C UCIOJIb30BAHUEM YCIYI aCCHUCTEHTa (VIS JIUIL C

HapyLIEHUSIMU OIIOPHO-JBUTATEJILHOTO aIlapara);

YCTHO (/17151 JTUL ¢ HApYLIEHUSIMU 3pEHUS, OITIOPHO-ABUIaTeIbHOIO anlapara).

[Ipu HeoOxomumocTu st OOYHArOIIMXCS C HWHBATUAHOCTBHIO TMPOLEIypa OIECHHUBAHUS

pe3yabTaTOB 00yUYEHUS] MOXKET MPOBOJUTHCS B HECKOJIBKO ATAIIOB.
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