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1 Iessn, nuianHnpyeMble pe3yabTaThl 00y4eHHUs 10 JUCHHUIIIMHE (MOIYJII0)

[ensro

OCBOECHMS JUCIUILINH

bl «BBegenne B aHanu3 OONBIIMX JAHHBIX)» SIBISETCS
TEeOopeTUYecKas U MpaKTUYeCKas MOJArOTOBKA CTYJCHTOB K paboTe ¢ OONBIINMH JaHHBIMU. 3HAHMUS,
MOJIyYEHHBIE B PE3yIbTaTe OCBOCHUS JUCHUILUIMHBI, TOMOTYT MpU cOOpe M aHalIu3€ OrPOMHBIX
00BEMOB CTPYKTYPUPOBAaHHOW WJIM HECTPYKTYPHUPOBAHHON MH(pOpMamy, pH pa3paboTke Mojenei
JAHHBIX | MOJIYYCHUU HOBBIX 3HaHMI. Bce 3T0 He00X0AUMO BBIMYCKHUKY JUISI PEIICHUS PA3TUYHBIX

3aga4 HpaKTI/I‘-ICCKOI\/'I u Hay‘-IHO-I/ICCJ'IGILOBaTCJ'II)CKOI\/JI JACATCIIBHOCTH.

3amaun OCBOCHUS JUCIUIIIHHBL:
- IPUOOpPETEHHNE CTYIEHTAMU 3HAHUN O TEXHOJIOTUSAX MOJITOTOBKH, XpaHEHUs, 00paboTKH U

aHajn3a OOJIBIINX JTAHHBIX;

MNPUMCHCHUEC CTATUCTHYCCKUX W MATCMATUYCCKHUX MCTOHNOB IJid aHalin3a

00BeMOB HH(POPMALINY;
- MpuoOpeTeHre MPaKTUYECKUX HABBIKOB paboThI ¢ mporpammoii RStudio.

[TnanupyemMbIMH pe3ynbTaTaMu OOydeHHs MO0 AMCLUUIUIMHE (MOMYIIO), SBISIOTCS 3HAHMA,
YMEHUs, HaBBIKH. llepedeHb IMIaHUPYEMBIX PE3YJAbTaTOB OOYyUYCHHS IO JUCIHILIMHE (MOJIYIIO),
IUIAHUPYEMBIMH ~ PE3yJIbTaTaMHi OCBOCHHUSI 00pa30BaTEIbHOM MNpPOTpaMMBI,

COOTHCCCHHBIX C

npecTaBicH B Tabmuie 1.

Tabnuna 1 — Komnerenmuu, popmupyemblie B pe3yabTaTe U3y4eHUS JUCIUIUIMHBL (MOJTYJIs)

1 00OIIEeH)KEHEPHBIX
3HAHUM

K Kox n PesynbTaThl 00y4YeHUs O TUCIUILIHHE
onu
Haspanme OIIOI bopm J'III[/I OBKa q)EExMIzE:foO B;( : K
BO, cokpatienHoe PMYTHP A p oA
KOMIICTCHIUH AOCTIKCHHSA pe3yib dopmyIupoBKa pe3ysibraTa
KOMITETESHITUN
TaTta
09.03.02 OIIK-1 : Cnocoben OIIK-1.1B : P1 3HaHUE | OCHOBHBIX METOIOB
«HbOpMaIIMOHHBIC | IPUMEHSTH Ob6namaet 00paboTKX 1 aHaIH3a
CUCTEMBI U €CTeCTBEHHOHAYYHbIC | MaTeMaTHIecKOi OOJIBIIHMX TAHHBIX
TEXHOJIOTUID» 1 OOIEMH)KEHEPHBIE | KYIbTYPOH U
(B-UC) 3HaHUsL, METO/IbL CUCTEMHBIM
MaTEeMaTHIECKOTO MBILUICHHEM,
aHaImn3a u [IO3BOJISIOIIIMH B
MO/JICTTHPOBAHUS, npodeccroHaNbHON
TEOPETHYECCKOTO JIESITEIbHOCTH
9KCIIEPUMEHTAJIBHOTO | HCIIONB30BATh
WCCIICIOBaHHS B MaTeMaTHIECKHUE
podeCcCHOHANTBHOM METOBI 1
JIeSITeTbHOCTH WHCTPYMEHTHI JUIS
MIPOBEICHUS
KPUTHUYECKOTO
aHanu3a CUTyalui,
MOJICTIMPOBAHUS U
MIPOTHO3UPOBAHHS
Pa3BUTHS TIPOIIECCOB
W SIBIICHUIN
OIIK-1.2k : Pemaer P12 YMenue | mpoBoauTth
pogeccCHOHAaIbHEIC CPaBHUTENBHBIN
3aJ1a4M C aHau3 u BEIOOP
MIPUMCHEHHAEM CTaTUCTHYCCKUX
€CTECTBEHHOHAYYHBIX METOJIOB JJIsI aHAIK3a

KOHKPCTHBIX JaHHBIX

0O0JIBIINX




OIIK-2 : Cnocoben
MOHUMATh TPUHIIUIIEI
paboThI
COBPEMCHHBIX
HH()OPMAITHOHHBIX
TEXHOJIOTUH 1
MPOrPaMMHBIX
CPE/CTB, B TOM YHCIIE
OTCYECTBEHHOTO
MPOU3BOJICTBA, U
HCIIONIB30BAaTh MX
NIPU PEIICHUM 33184
podheCcCHOHANTBHOM
JIeSITEIEHOCTH

OIIK-2.1k :
[ToHMMaeT IPHHITHUITBL
paboThI
COBPEMCHHBIX
HH(POPMAITHOHHBIX

TEXHOJI

IIPOrpaMMHBIX
CPEICTB, B TOM YHCIIE
OTEYECTBEHHOI'O
IIPOU3BOJICTBA

P/I3

OTUH U

HaBrik

MIPUMCHCHUS
CTaTHUCTHYECKUX
METOJIOB ISt
00pabOTKH U aHAIN3a
00JBIIHX 00BEMOB
nHpOpMaNH C
HCIIOJIb30BaHUEM
nporpammMsl RStudio

2 MecTto qucuunanubl (MoayJsi) B ctpykrype OITOII

OcBoeHre TUCHHUIUTUHBL (HOPMHUPYET y OOYYArOMIMXCS KOMIETCHIIMH, HEOOXOIUMBIE IS

MOATOTOBKU B co0TBETCTBHH ¢ TpeboBanusmu @I'OC BO B 06s1acT HCTIOIB30BaHMS COBPEMEHHBIX

TEXHOJIOTUH A1 O6pa6OTKI/I, aHaJIn3a U BU3yaJln3aluu OOIBIINX JaHHBbIX.

3. O0beM AUCHUNIMHBI (MOTYJIA)

O0beEM  OUCIUILIMHBI

(Momyns) B 3a4eTHBIX €OUHHUIIAX C YyKa3aHHEM KOJUYECTBa
aKaJeMHYeCKUX 4YacoB, BBIJCICHHBIX HAa KOHTAaKTHYIO paboTy ¢ oOydarommmucs (1O BHIAM

y4eOHBIX 3aHSATUI) U HA CAMOCTOSITEILHYIO pa0doTy, IPUBEICH B TabIuUIIE 2.

Tabmuma 2 — O0mas Tpy10eMKOCTh JUCITUTITHHBI

Tpyno- OO0BeM KOHTAKTHOI paboThI (dac)
CeMCCTp C€MKOCTh
Hassanne OITOII ®opma YacTtp (020) Bueaynu- Popva
o0yue- MU KypC AynutopHast CPC aTTec-
BO vII (300 TOpHast
HIA g (3.E)) Bcero Tatuu
03D0)
nek. | mpak. | ma6. | IIA | KCP
09.03.02
Muopvaumonmvie | 640 | gy p 7 3 49 16 | 32 0 1 0 59 )
CHCTEMBI 1
TEXHOJIOTUH

4 CTpyKTypa U coiepkaHue IJMCUUILIHHBI (MOTYJIsA)

4.1 Ctpykrypa tucuuIuiansl (Moayas) aiasa O®O

Tematuueckuii 11aH, OTPAXKAIOIMINUN COJEPKaHUE AUCITUIUTHHBI (MIEpEeYeHb Pa3/IeJIOB U TEM),
CTPYKTYpPUPOBAHHOE MO BUIAM Yy4YeOHBIX 3aHATHUH C yKa3aHHEM HX OObEMOB B COOTBETCTBUH C

y4eOHBIM IIJIAaHOM, TTpHUBEeH B Tabmuie 3.1

Tabmuma 3.1 — Pa3gensl nucuumuiHbl (MOIYs), BHABI YUY€OHOW NEATEILHOCTH U (DOPMBI

TeKymero Koutpos aiust OPO

Koz pe- Kon-Bo yacoB, 0TBeJieHHOE Ha
dopma
Ne Ha3Banue Tembl 3yJbTarTa
Jlex [pakr JIa6 CPC TEKYLIEr0 KOHTPOJIS
00yueHus
Beenenue B ananus
1 | Gompmmx manHbIX. O030p Pa1 2 0 0 10 cobecenoBanue
HCTOYHUKOB HH(OPMAIIHH.
TexHonoruu XpaHeHus: u
2 | o0paboTKH 6ONBLINX Pa1 2 0 0 6 cobecenoBaHue
JIAHHBIX.




CoBpeMeHHBIE
IpOrpaMMHBIE CPEACTBA

3 P/1 2 0 0 6 cobeceoBaHHE
aHam3a 0OJIbIINX
00BHEMOB HH(POPMAIIHH.
Mertonsl 00paboTKH U
4 | aHanu3a OOJIBIIMX PII1 10 0 0 10 cobeceoBaHue
JIAHHBIX.
5 COop u XpaHeHHe Pl 0 6 0 10 OTYET I10 BEITOJHEHHBIM

OOIIBIINX JAHHBIX. TIIPaKTUYCCKUM pa60TaM

Mertonsl 00paboTKH,

¢ | anamisa n Busyamusamn I, PII3 0 2% 0 17 OTHYET 10 BHIIOIHEHHBIM
GOJBIINX JJAHHBIX B NPaKTHYECKUM paboTam
nporpamme RStudio.
Hroro no Taéanue 16 32 0 59

4.2 CopaepsxaHnue pa3iesioB U TeM TUCHUILIHHBI (MoayJs) niass ODO

Tema 1 Bseoenue 6 ananuz 6orvuiux oanuvix. O0630p ucmoyHuKos ungopmayuu.

Conepxannie TeMbl: OCHOBHBIE ONPEACTCHNUS, TEPMUHBI, 33]Ia4U aHaN3a OOJNBIINX JaHHBIX.
Bomnpocer 6e3omacHoct. Ilonstue Data Mining. KoruuTuBHBIM aHanu3 gaHHBIX. O0630p
uctouyHukoB uHGopmanuu ans Big Data (OTKpbITbie UCTOYHMKH WH(GOpPMAILMU: CTAaTUCTHUECKHE
COOpDHHKH, ONMYOJMKOBAaHHBICE OTYETHI W PE3YJAbTaThl HUCCICIOBAHMIA, JOCTYN K 3aKpHITON
nHpopManun). Metonuku coopa TaHHBIX.

@opMBl U METOABI TPOBEACHHS 3aHATHH MO TeMe, MNpUMEHseMble O0pa3oBaTeIbHbIC
TEXHOJIOTHH: JIEKIIUH, HAa KOTOPBIX JAaeTCs OCHOBHOM CHCTEMATU3UPOBAHHBIN MaTepuall [0 TEMaM.

Buasl caMoOCTOATENBHOW TMOATOTOBKM CTYAEHTOB TIO TEME: UTEHHE MpeajiaracMomn
JUTEPATyphl, HOATOTOBKA K COOECEJOBAHUIO, HITOTOBOMY TECTY.

Tema 2 Texunonoeuu xpamenus u 06pabomxu OOAbUUX OAHHBIX.

Conepxanne Tembl: OO030p TEXHOJIOTMI XpaHEHHsS OONBIIUX HaHHBIX. ba3bl JaHHBIX.
Cucrembl yrpaBieHHs 0a3amMu JaHHBIX. Mojenu MaHHBIX. [oAroTOBKAa WCXOMHBIX JAHHBIX IS
aHaJM3a: MepBrUYHas 00pabOTKa M BU3yaTU3aIisl UMEIONIMXCS TAaHHBIX.

@opMBI M METOJABI TPOBEACHHS 3aHATHH TIO0 TeMe, NPUMEHsSEMbIe 00pa30BaTeIbHBIC
TEXHOJIOTUH: JICKITIH, HA KOTOPBIX JJACTCS OCHOBHOM CHCTEMAaTU3NPOBAHHBIN MaTEpHaII TIO0 TEMAaM.

Bunbl camocTOSITENBHOM TMOATOTOBKM CTYAEHTOB IO TEME: YTEHHE MpeiaraeMoi
JUTEPATyPhl, TOATOTOBKA K COOECEJOBAHUIO, HTOTOBOMY TECTY.

Tema 3 Cospemennvie npocpammmusle cpedcmaa aHaIu3a OOILUUX 00beM08 UHGOpMayu.

Conepxanre TeMbl: O030p COBpEMEHHBIX IMOMYIISPHBIX MPOTPAMMHBIX CPEJICTB aHAIN3a
naHHbiX. [lmaTHble, OecmaTHbIe MporpaMMHble cpeactBa: Statistica, SPSS, Excel, R-Studio u
JPYTHE; UX TPEUMYIIECTBA U HEIOCTATKH.

®dopMBI M METOJABI TPOBEACHHS 3aHATHH 10 TeMe, NPUMEHsSEMbIe 00pa30BaTeIbHBIC
TEXHOJIOTHH: JIEKIIUU, Ha KOTOPHIX JaeTCsi OCHOBHON CHCTEMAaTU3UPOBAHHBIN MaTepUaI MO TEMaM.

Bunbl camMoCTOSITENPHOM IMOATOTOBKH CTYJAEHTOB [0 TEME: YTCHHE IpejiaraeMou
JUTEPATYPBI, TOJITOTOBKA K COOECEOBAHUIO, NTOTOBOMY TECTY.

Tema 4 Memoowr 06pabomku u ananu3a 60ILUUX OAHHDIX.

Copnepxannie TeMbl: OCHOBHBIE MOHSATUS MaTeMAaTHYECKOW CTaTHCTUKH. MeETOIbl aHau3a
JAHHBIX: IECKPUIITUBHAS CTATUCTHKA, KPUTEPHH JJISl IPOBEPKH HA HOPMAJIBHOCThH PACTIpeICIICHHUS;
napaMeTpu4ecKue, HemapaMeTpUYecKre, HOMUHAIBHBIE METOIbl (KPUTEPHU Ui ONpeACTICHHUS
3HQYUMOCTH Da3MUuuil B BbIOOpKAx, OIpENeNeHUEe 3aBHUCUMOCTH MEXIy MEepeMEHHBIMH,
IIOCTPOEHNE PETPECCHOHHBIX MOJENEH, AUCHEPCUOHHBIN, KIACTEPHBIM, IUCKPUMHWHAHTHBIN,
(aKTOPHBIN aHAIIN3HI).

@opMbl M METOJBl TPOBEACHUS 3aHATUH IO TeMme, NpUMEHseMble 00pa3oBaTelIbHbIC
TEXHOJIOTUH: JICKITNH, Ha KOTOPBIX JJAETCS OCHOBHOM CHCTEeMAaTH3MPOBAHHBIN MaTEpHaIl TIO0 TEMaM.

Buapl caMOCTOSATENPHOW TOJATOTOBKMA CTYACHTOB TI0 TEMe: YTCHHE MpeaaracMoun



JIMTCPATYPhI, IOATOTOBKA K COGGCGZ[OB&HI/HO, HUTOTOBOMY TCCTY.

Tema 5 Cobop u xpanenue OOILUIUX OAHHDIX.

Conepxxanne teMmbl: [loMck MCTOUYHMKOB MH(pOpManMu B ceTd VHTEpHET: OTKpBITHIE H
3aKpbIThIE UCTOYHUKH JaHHBIX. [lopTan oTkpeIThIX HaHHBIX PD. CoxpaHeHHE JaHHBIX B pOrpamMme
MS Excel. IIpeoGpa3oBanue 1 nepBu4Has 00pabOTKa JaHHBIX.

@opMBI M METOJBl TPOBEACHUS 3aHATHH 10 TeMme, NpUMEHseMble 00pa3oBaTEIbHbIC
TEXHOJIOTUH: MPAKTHUECKHE 3aHATHS MPOBOAATCS B KOMITBIOTEPHOM KJIAacCe€ C HCIIOJIb30BAHUEM
nporpamMm RStudio (mpemopaBartens u3naraer Temy, NPUBOIUT MPHUMEPHl M JAeT 3aJaHHe s
CaMOCTOSITEIIEHOTO BBITIOIHEHUS, TPH HEOOXOAUMOCTH KOHCYIBTHPYET CTYICHTOB).

Buzabl camocTOsITeNbHONW TOATOTOBKM CTYAGHTOB II0 TEMe: MOJArOTOBKa OTYeTa 10
NPaKTUYECKUM paboTaM, IMOJATOTOBKA K UTOTOBOMY TECTY.

Tema 6 Memoowi obpabomku, aHanuza u uU3yaIU3AYUU OOTLUUX OAHHBIX 8 NPOSPAMME
RStudio.

Copnepxxanue Tembl: IIpencraBneHne UCXOOHBIX AaHHBIX B mporpamme RStudio (BekTopsl,
MacCCHBBI, MATPHIIbI, CIIUCKU, Tabmuipl). CTatucTryeckas oOpaboTka NaHHBIX B Mporpammax MS
Excel n RStudio: moacuer omucaTeNbHBIX CTAaTHUCTHK, Ipa@UuecKoe IpeICTaBiICHUE TaHHBIX.
['pynnupoBka IaHHBIX, OOHapyXXEHHE 3HAUUMBIX 3aBUCUMOCTEM M TEHIACHUMH B pe3yisTare
aHaJM3a UMEIoIeHcss HHPOPMALH, BBISIBICHUS OTHOLICHHHA MEXAY JAaHHBIMH Pa3IHYHOTO THIIA.
[TpuMeHeHHEe pa3IMUYHBIX METOJOB BBIJCIICHUS, W3BJIECUEHHs] U TPYNIHUPOBKH IAHHBIX, KOTOpBIE
MO3BOJISIIOT BBIABUTH CHCTEMATU3UPOBAHHBIE CTPYKTYPHI JaHHBIX M BBHIBECTH W3 HUX IpaBHia IS
NPUHITHUS PELIEHUI W NPOTHO3UPOBAHUS MX MOCIEICTBUN (PErPEeCCHOHHBIN, IHUCIEPCUOHHBIN,
KJIACTEePHbIM, JAMCKPUMMHAHTHBIN, (akTOpHBIA aHanu3bl). Bo3MoxHOCTH  rpaduyeckoro
npencraBieHus uHpopmanuu B mporpamme RStudio: rpadumueckne ¢GyHKIMH O0TOOpaskeHUs
OJTHOMEPHBIX M MHOTOMEPHBIX NaHHBIX, TPaQHUUECKUil BBIBOJ C HCIIOJIB30BAaHHEM TpauuecCKUX
apaMeTpoB.

@opMbI M METOJBl TPOBEACHUS 3aHATUH 1O TeMme, NpUMEHseMble 00pa3oBaTeIbHbIC
TEXHOJIOTUH: MPAKTUYECKHE 3aHATHsI MPOBOJATCS B KOMIIBIOTEPHOM KJIACCE€ € MCIOJIb30BaHHEM
nporpamMbl RStudio (mpernonaBaTens u3naraer TeMy, NPUBOAWUT MPUMEpPHI M JAeT 3aJaHUC IS
CaMOCTOSITEIIEHOTO BBITIOJIHEHUS, TPH HEOOXOAUMOCTH KOHCYIBTHPYET CTYICHTOB).

Buasl camocTosTENpHOW NOATOTOBKM CTYJAEHTOB IO TeMe: IOJArOTOBKAa OTYeTa II0
NPaKTUYECKUM paboTaM, IMOJTOTOBKA K UTOTOBOMY TECTY.

5 MeToanueckue yKka3anus AJs 00y4alomuUXcs M0 M3YYEHHI0 M Peau3alii TUCHUTLIUHBI
(MomxyJin)

5.1 MerToanyeckue PpPeKOMEHJAANMU O0yYAKIIMMCS 10 H3YYEHHI0 [JUCUMIUVIMHBI M 10
o0ecrneYyeHNI0 CAMOCTOATEILHOI padoThI

Ha nexkumsix naercs OCHOBHOM CHCTEMAaTU3UPOBAHHBIN MaTepHall IO TEMaM.

[TpakTHyeckue 3aHITHS IPOBOATCS B KOMIIBIOTEPHOM KJIACCE C MCIOJIb30BAaHUEM ITPOTPAMM
MS Excel u RStudio. [IpenomaBaTens w3naraer TeMy, MPUBOIUT MPHUMEPHI M JaeT 3aJaHHC IS
CaMOCTOSITEJILHOTO BhINONHEHU. [Ip1 He00X0IMMOCTH KOHCYJIBTUPYET CTYIEHTOB.

CamoctodaTtenbHass ~ paboTa  CTyAEHTOB  IOJApa3yMeBaeT  YTEHUE  MpeliaraeMoi
IIpenoaaBaTesieM JIMTEPaTyphbl U UCIIOIb30BAaHUE UHTEPHET-PECYPCOB ISl OATOTOBKH K 3aHATHUAM,
TEKYILEH U IPOMEKYTOUHOM aTTECTALUU.

IIpomexyTOUHas aTTeCTalMs - UTOTOBBIN TECT.

5.2 OcoOenHocTH opraHu3anuu OOy4YeHUs] JIS1 JIUI € OTPAHHYEHHBIMM BO3MOKHOCTSIMH
310POBbSI 1 HHBAJINI0B

HpI/I HeO6XOI[I/IMOCTI/I O6y‘{aIOH_II/IMCH H3 9uciia Jian ¢ OrpaHUYCHHBIMUA BO3MOKHOCTAMU 300POBbA U



MHBAJIUAOB (110 3asIBJICHUIO 00YYaIOLIETrocst) IpeaoCTaBIsieTcs yueOHass HHPOpPMAaLUs B TOCTYITHBIX
¢dopMax ¢ yueToM UX UHJIMBUIYaJbHBIX ICUXO(PU3NYECKUX 0COOEHHOCTEH:

- JJIs UL ¢ HApYUIEHUSIMU 3pEHUs: B e4aTHON (GopMe yBeIHMUeHHbIM mpupTOoM; B Gpopme
AIIEKTPOHHOI'O JIOKYMEHTA; WHAUBHU1yaJIbHbIE KOHCYJIBTallH c IPUBJICYEHUEM
TU(IIOCYpIOTIEPEBOAUNKA; UHIMBUAYAJIbHBIE 3aaHNS, KOHCYJIbTALUU U JP.

- 17151 ML C HApYLICHUAMU CIyXa: B Ie4aTHoi Gopme; B (hopMe IEKTPOHHOTO TIOKYMEHTAa;
MHAWBUAyaJIbHbIC KOHCYIBTAIlMM C PUBJICYEHUEM CYypIONIepEBOAUNKA; UHIMBUYaJIbHbIE 3a/1aHNUs,
KOHCYJIbTAIlH U JIp.

- sl JIAL ¢ HApYIIEHUSIMH ONOPHO-ABUTaTeILHOTO anmnapaTa: B medaTHoi opme; B popme
AJIEKTPOHHOT'O JOKYMEHTA; MHIMBUIyalIbHbIE 3a/1aHUs, KOHCYJIbTALUU U JIP.

6 ®oHJ OLEHOYHBIX CPeICTB JJIA NMPOBEJIEHUs TeKYyIero KOHTPOJIA M NMPOMEKYTOYHOI
arrecTalyy 00y4aroImuXxcs 1o JMCUHUIIMHE (MOIYJII0)

B coorBerctBum ¢ TpeboBanmsimu DPI'OC BO gms arrectanuu  0OydyaroImmxcs Ha
COOTBETCTBUE UX TEPCOHAIBHBIX JOCTHKEHUN TMJIAHHUPYEMbIM pe3ylbraraM OOy4YeHUs II0
JUCHUITTHHE (MOIYNI0) CO3JaHbl (DOHIBI OLICHOYHBIX CPENACTB. THMOBBIE KOHTPOJIbHBIC 3aaHUS,
METOAMYECKUE MaTePHAJIbl, ONPEACIISIONINE MPOICAYPhl OIICHUBAHUS 3HAHUH, YMEHHH W HaBBIKOB,
a TaKKC KPUTCPpUHU W IOKA3ATCJIH, HCOGXO,Z[I/IMBIG IJIsI OLICHKHU 3H3.HPII>1, YMGHHﬁ, HABBIKOB "
XapaKTepU3yIoIIre 3Tanbl (POPMUPOBAHUS KOMIIETCHIIMA B MPOIECCE OCBOEHHUs 00pa30BaTEIbHOM
porpaMMel, TipescTaBieHsl B [Ipunoxkenun 1.

7 Y4yeOHO-MeTOAMYECKOE M NH(POPMALIMOHHOE 00ecneuyeHue TUCIUIJIMHBI (MOIYJIs1)

7.1  Ocnoenasa rumepamypa

1. I'ycea E. H. Teopust BeposiTHOCTEH W MareMmaThdecKash CTaTHUCTHKA : Y4YEeOHUKHU
[OnexTpoHHBIM pecypc] - MockBa : @munra , 2016 - 220 - Pexum gocryna:
http://biblioclub.ru/index.php?page=book red&id=83543

2. Tyrosa C. I, AntemepoBa O. A. Teopust BEpOATHOCTEN U MaTeMaTUYECKasl CTaTUCTHKA
: YueOnuku [OnexkrponHslil pecype] - KemepoBo : KemepoBckuii rocynapcTBeHHbI YHUBEPCHUTET ,
2016 - 216 - Pexxum goctyma: http://biblioclub.ru/index.php?page=book red&id=481538

3. Mupxkur b. I. BBEJIEHUE B AHAJIM3 JJAHHBIX. Y4eOHMK W TpakTUKyM
[DnexTponnslii pecypc] : M.:U3natensctBo FOpaiit , 2019 - 174 - Pexxum noctyna: https://biblio-
online.ru/book/vvedenie-v-analiz-dannyh-432851

7.2 /[onoanumenvnas numepamypa

1. benbko, 1. B. Teopust BepoATHOCTEH, MaTeMaTUUYECKasi CTATUCTHKA, MAaTEMAaTUYECKOE
nmporpammupoBaHnue : yaeoHnoe nocooue / M. B. bensko, 1. M. Mopo3sosa,E. A. Kpumranmopua., —
Mocksa : UHOPA-M, 2022. — 299 c. : wi. — (Boiciiee o6pazoBanue: bakanaspuat). - ISBN 978-
5-16-011748-5. - Tekct : snexrponHbni. - URL: https://znanium.com/catalog/product/1862599
(mata obpamenus: 11.04.2024).

2. BonkoBa Ilonuna AmnpgpeeBHa. Crartuctuyeckas oOpaOOTKa MAaHHBIX B y4eOHO-
Hccrea0BaTeNbeckux padortax : YueOHoe mocobue [DnekTpoHHbI pecype] : @opym , 2019 - 96 -
Pexxum moctyma: http://znanium.com/go.php?id=1030246

3. Henomusimass Haranes BacunbeBna. CraTuctuka: oO0mias TEOPHsl CTATUCTHUKH,
SKOHOMHUYECKas ctatuctuka. [Ipaktukym : YuebHoe mocodue [DnekTpoHHbIH pecype] , 2015 - 376 -
Pexum noctyna: http://znanium.com/go.php?id=549841

4. OCHOBBI TEOPUH BEPOATHOCTEH M MaTEMAaTUYECKOW CTATUCTHKH : y4e0.-MeTOJI. mocodue
/ TH. Bonbakuna; ['B. Bopornumna .— Opén : U3a-Bo Open TAY, 2018 — 90 c. — URL:
https://lib.rucont.ru/efd/684477 (nata obpamenus: 16.02.2024)



7.3 Pecypcol ungpopmayuonno-menekommynukayuonnou cemu "Humepuem'’,
6KNIouans npogheccuonanvHvle 0a3vl OAHHLIX U UHOOPMAUYUOHHO-CHPABGOUHDbLE
cucmemul (npu HeoOXO0UMOCHU):

1. Macrunkuii C.2., lutukoB B.K. Craructruueckuil anaiu3 U BU3yalu3alus JaHHBIX C
nomotnbio R. - DnexkTpoHHas KHUTa, aapec goctyna: http://r-analytics.blogspot.com

2. DneKkTpoHHas OMOMMOTEYHasi CUCTeMa «YHHUBEPCHUTETCKas OMOIHMOTEKa OHJIAMH» -
Pesxxum noctyna: http://biblioclub.ru/
3. OnektponHass Ouwbnmuoreunas cucrema ZNANIUM.COM - Pexum pgocryma:

http://znanium.com/

4. DnexktpoHHO-OubMoTeuHas cucrema "ZNANIUM.COM"

5. DOnextpoHHO-OMOMMoTedyHas cuctema "PYKOHT"

6. DneKTpoHHO-0MOIMOoTeyHast cucrema u3aarenbctBa "FOpait" - Pexum nocryma:
https://biblio-online.ru/

7. Open Academic Journals Index (OAJI). [IpodeccuonansHas 6a3a JaHHBIX - Pexxum
noctyna: http://oaji.net/

8. [Ipesunentckass Oubnmoreka wm. b.H.Enpnmua (6a3a maHHBIX —pa3sIuYHBIX
npodeccuoHaIbHbIX o0nacTeil) - Pexum noctyna: https://www.prlib.ru/
9. WNudpopmammonno-cripaBounas cucrema "Koncymsrant Ilmoc" - Pexum mocryma:

http://www.consultant.ru/

8 MarepuajbHO-TeXHHYECKOEe o0ecredyeHre JUCHMILVIMHBI (MOAYJ) W IepevYeHb
MH(POPMANMOHHBIX TEeXHOJIOTHIi, HCIIOJIb3yeMbIX IPH OCYHIeCTBJEHHH 00pa30BaTeJbHOI0
npouecca no JMCuMIvInHe (MOIYJII0), BKJIYasi lepevyeHb MPOrPaMMHOI0 odecredeHnst

OcHOBHOE 000pPYIOBAHUE:

- Komnprorepsl
Mounutop  obmauneiii 23" LG23CAV42K/mbimie  Genius  Optical ~ Wheel
npoBoHast/knaBuatypa Genius KB110 mpoBonHas
- Mynerumeauitabsiii npoextop CASIO (Snonust)
- O6naunsii MoauTOop LG Electronics yepHbIii +ki1aBHaTypa+MpIIib
- Yer-Bo 6ecri.iut.SmartUPS 3000

IIporpammHoe obecrieueHue:
- RStudio



MHWHOBPHAYKHU POCCUN

BJIAJUBOCTOKCKUI I'OCYJIAPCTBEHHBIN YHUBEPCUTET

KA®EIPA UHOOPMAIIMOHHBIX TEXHOJIOIT'MI Y CUCTEM

@DOoH/1 OIICHOYHBIX CPEJICTB
JUTSI IPOBEJICHUS TEKYIIET0 KOHTPOJIS
Y IPOMEKYTOUYHOMN aTTECTAIIMHU IO TUCIUTUTAHE (MOIYITIO)

BBEJEHUE B AHAJIN3 BOJIbBIINX JTAHHBIX

Hanpasienue 1 HanpaBiaeHHOCTD (TIPO(UIIb)

09.03.02 MudopmannoHHBIE CUCTEMBI U TEXHOJIOTHU. H()OpMAIIMOHHBIE CHCTEMBI H TEXHOJIOTHH

['on Habopa na OIIOII
2020

dopma 00yueHHst
OYHast

Bnamusoctok 2023



1 Ilepeyenb popMHEpyeMbIX KOMIIETEHIHIT

Hassanne OITOIT BO,
COKpAII[EHHOE

Konx 1 popmynipoBKka KOMIIETCHITH

u

Kon u ¢hopmynipoBKka HHANKATOPA JOCTHKEHHS
KOMIIETEHIIUH

09.03.02 «Madopmar
WOHHBIC CHCTEMBI U TE
XHOJIOTHI
(B-UC)

OIIK-1 : CnocobeH NpuMEeHSITh eCT
€CTBEHHOHAYYHbIC M OOLICHHXEHED
HBIE 3HAHUS, METOIBI MaTEMaTH4YEC
KOTO aHaJIN3a M MOJICITNPOBAHMS, TC
OPETHUYECKOTO U IKCIIEPHMEHTAIIEHO
T'O UCCIICIOBAaHUS B TPOQECCHOHANb
HOMU JeATeNbHOCTU

OIIK-1.1B : OGnagaer MaTeMaTu4ecKoil KylIbTyp

Ol ¥ CCTEMHBIM MBIIITIEHHEM, O3BOISIOIIMU B
po(heCcCHOHANIBHOM JEATENEHOCTH UCIOJIB30BaTh
MaTeMaTHYECKHE METObI M HHCTPYMEHTHI IS I
OBEEHHS KPUTHYECKOTO aHAIN3a CUTYalnii, MO
SITUPOBAHMSA ¥ IPOTHO3MPOBAHUS Pa3BUTHUS MIPOIT

€CCOB U SIBJICHUI

OIIK-1.2k : Pemaet npodeccnoHaNbHbIC 331a49K
C IPUMEHEHHEM €CTECTBEHHOHAYYHBIX U OOIICHH
JKEHEPHBIX 3HAHUU

OIIK-2 : CnocobeH NOHUMATh PH

HIIMIBI pabOTHI COBPEMEHHBIX HH(PO
PMaIMOHHBIX TEXHOJIOTHH U IIporpa
MMHBIX CPEICTB, B TOM YHCIIC OTEYe

OIIK-2.1k : IloHMMaeT NpuUHLIMIBI paOOTHI COBpPE
MEHHBIX HH()OPMAIMOHHBIX TEXHOJIOTUI ¥ IPOTD
aMMHBIX CPEJICTB, B TOM YHCIIE OTEYECTBEHHOTO I
POM3BOJCTBA

CTBEHHOTO MPOU3BOJICTBA, U HCIIOJb
30BaTh MX [PU PEIICHUH 33189 PO
(heccroHaNbHON NEATETHHOCTH

Komnerenmus cunraercst cOpMUPOBAHHOM HA TAaHHOM 3Tarle B CIIydae, €ClIU MOTy4YeHHBIE
PE3YIbTAThI O6y‘-ICHI/I$[ II0 JUCLHMINNIMHE OLOCHCHBI IIOJIOKUTCIIBHO ()manaon KPHUTCPHUCB
OILICHUBAHMSI PE3YJILTATOB O0YUYCHUS «3a4TEHO», «YIOBIECTBOPUTEIBHOY, «XOPOIIO», KOTIMIHOY). B
CcIyd4ac OTCYTCTBHUA MHOJIOKUTEIBHOMU OOCHKM KOMIICTCHIIMA HaA JaHHOM 3JTall€ CYHUTaACTCA
Hec(hopMUPOBAHHOM.

2 Tloka3aTe/M OLCHNBAHUSA IVIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHH s

Komnerennus OIIK-1 «Cnioco6eH NprUMEHSITh €CTECTBEHHOHAYYHbBIE U O0IIIENHKEHEPHBIC
3HaHUS, METOIbl MATEMATHUYECKOT0 aHAJIM3a U MOJICTTUPOBAHUS, TEOPETUYECKOTO U
IKCIIEPUMEHTAIHLHOTO UCCIICIOBAHUS B MPOPECCHOHATBHON JAEITETLHOCTI

Ta6mmma 2.1 — Kputepuu OlleHKH WHANKATOPOB TOCTHYKCHHS KOMITETEHIIUN

PesynbraTel 00y4eHus 10 JUCHUIUINHE

K T
Kox u popmynupoBka HHAUKAT " Kputepun onieHMBaHUS pe3ysbT
opa mocTikeHus KommeTenmun | 98 | aToB 00ydeHus

e Pesynbrar
p pe y.
3_
3_
Ta
Ta

OIIK-1.1B : O6Gnagaer maremar
WYECKOM KyJIbTYpPOH U CUCTEMH
bIM MBILIJICHUEM, [TO3BOJISIOIIN
MH B IpO()eCCHOHATIBHOM JiesiTe P 3n 3HAHHE METO/IOB 00pabOTKHU 1 a
JIbHOCTH UCIIOJIb30BaTh MaTeMaT b ay | OCHOBHBIX METOOB obpaboTku HaJi3a OOJIBIINX JTAHHBIX, MCIIO
MHYECKHUE METOMIBI  MHCTPYMEHT | ne | Manammsa OOJIBIIINX TAHHBIX JIE3yEeMBIX TPH PeIICHUU Tpode
Bl JUIS1 IPOBEJICHHUST KPUTHIECKO CCHOHAJIbHBIX 3314
ro aHAJIM3a CUTYalUi, MOJIEIHP
OBaHUS ¥ MIPOTHO3UPOBAHUS pa3
BUTHSI IIPOLIECCOB U SIBIICHUI




OIIK-1.2k : Pemraer mpoeccno y | TPOBOMMTEL CPABHUTCNBHBI AHA | 11 berare CpaBHATEBHONO A
HANbHbIC 374K C npuMenenne | P m | M3 M BBIOOD CTATHCTHYECKMX M | 1o ppion BBIOOpPA CTATUCTUYECK
M CCTCCTBCHHOHay‘il—jbIX nobme | 1 e | CTOAOB UL aHalU3a KOHKPETHBL |y \iaron0p n1s ananmsa KOHKD
WHXEHEPHBIX 3HaHUI 2 ne | X AQHHBIX CTHBIX JAHHBIX

Komnerennus OIIK-2 «Crnoco6eH noHuMaTh NPUHIUIIBL paO0OTHl COBPEMEHHBIX

I/IH(i)OpMaI_II/IOHHBIX TEXHOJIOTHH U MIporpaMMHBIX CPpEACTB, B TOM HHCJIC OTCYCCTBCHHOI'O
MPOU3BOACTBA, U UCIIOJIB30BATh UX IIPHU PCIICHUHN 3a1a4 HpO(i)eCCHOHaHLHOﬁ ACATCIIBHOCTH

Ta6muma 2.2 — Kputepuu OlIeHKH HHANKATOPOB TOCTHYKCHHUS KOMITETEHIIUN

PesynbraThl 00y4YEeHUsI [0 AUCHUTLTHHE
K T
Kon 1 popmyarpoBKa HHAUKAT . Kpurepuu olieHUBaHUS PE3yIIbT
opa TOCTHXKEHUsI KOMIIETEHIINN Oox o aToB O0yYeHUs
pe Pesynbrar
pe
3_
3_
Ta
Ta
OIIK-2.1k : [Tonnmaer npuHIA
Bl pabOTHI COBPEMEHHBIX HH(O [ | TPWMCHEHUS CTATHCTHHMECKHX M | NPHUMEHEHUE CTATHCTHIECKHX M
PMAIMOHHBIX TEXHOJIOTHH U TIp P ap | CTOROB LA 00paboTky ¥ aHanMM | €TOHOB /IS 0OPAOOTKY U aHATH
OrPaMMHBIX CPe/ICTB, B ToM unc | I | 2 6ospmux 06beMoB nHGpOpMa | 3a GodBIIHX 00BEMOB HHPOPMA
JIE OTEYECTBEHHOTO MPOM3BOACT | 3 « LMY C UCTIOJI30BaHUEM NPOrpa | LHUH C UCIIOIB30BAHUEM MPOrpa
Ba mmbl RStudio mmbI RStudio

Tabnuna 3anonHsAeTCsl B COOTBETCTBUU C pasnenoM 1 PaGoueit mporpammbl AMCHMITITUHBI
(Momyst).

3 IlepeyeHb OLICHOYHBIX CPEACTB

Tabnuna 3 — [lepedeHb OLIECHOYHBIX CPEACTB MO TUCIUILUIUHE (MOTYITIO)

HanMeHOBaHHE OLIEHOYHOTO CPEACTBA U TP
Kourponupyembie mianupyembie pesy | KoHTposupyembie TeMbl encrapiienue ero 8 OC
JBTATBl 00yYCHUS JCIUTLTHHBI 5 TIpoMeskyTouHas at
Texyuii KOHTPOIb
TecTarms
Ounas dopma oOyueHns
P1 3HaHHE : OCHOBHBIX METO 1.1. BBegenue B ananus 0
JIOB 00paboTKM M aHaM3a | oyblMX qaHHbIX. O030p 1 | CobecenoBanue Tecr
OOJIBIINX TAaHHBIX CTOYHHMKOB HH(pOpMAIIUH.
1.2. Texnonoruu xpaHeH
us 1 06pabotku 6ompmmx | CobecemoBanue Tect
JTAHHBIX.
1.3. CoBpeMeHHBIE IPOTp
aMMHBIC CPEACTBA aHAIH3
pen CobecenoBanue Tect
a 6ompmux 00BEMOB HH()
OpMAIHH.
1.4. Metonsr 06paboTKH
n aHanmm3a Oonpmmx maHH [ CobecemoBanme Tect
BIX.




P12 YMeHue : IpOBOJUTH ¢paB | 1.5. C6op u xpanenue 60 | ITpaxTuueckas pado T
HHUTEIBHBINA aHAIN3 U BBIO JIBIINX JaHHBIX. Ta eer
Op CTaTUCTUYECKHUX METOJ
OB JUI5 AHATIH32 KOHKDETH 1.6. Metoab! 06paboTKH,
BIX JAHHBIX aHaJIM3a U BU3YyaJIU3alUuU IpakTuyeckas pabo Teer
OOJIBIIUX TAHHBIX B IIPOT Ta
pamme RStudio.
P13 HaBbIk : npuMeHeHus cra
TUCTUYECKHUX METOJOB 1 1.6. Metoab! 06paboTKH,
st 00paboTKHU 1 aHanu3a O aHanu3a U BU3yaJu3aluu [Ipaktuueckas padbo Tecr
OJIBIINX 00BEMOB HHGOP OONBIINX JaHHBIX B TIPOT Ta
Maruy ¢ ucnons3oBanueM | pamme RStudio.
nporpammMsl RStudio

4 Onucanue Npoueaypbl OCHUBAHUS

KadectBO CcPOpMHUPOBAHHOCTH KOMITCTEHIIMH HAa JaHHOM JTare OICHUBACTCS I10
pe3yibraTaM TEKYIIMX W MPOMEXKYTOYHBIX aTTECTAI[Mi TPU MOMOIIN KOJHUYECTBCHHOHM OILICHKH,
BEIpOXKEHHOW B Oaymax. MakcumanbHas cymma 0auioB mo guciuruimHe (Momymoo) paBHa 100
Oamiam.

O1neHoYHOE CPEeNCTBO
Bun yueGHoii nesrenpHOCTH OT4erT 110 BEIIIOJHEHHBIM Ipa N
CobecenoBanme Urorossiit Tect  [HToro
KTHYECKUM paboTam
Jlexkn 10 10
[IpakTrueckue 3aHATUS 60 60
CamocrosTenbHas pabora 10 10
Hrorosas arrecramnus 20 20
Hroro 20 60 20 100

CyMMa GaHHOB, Ha6paHHBIX CTYACHTOM IIO BCEM BHJIaM yqe6H0171 ACATCIIbBHOCTU B paMKax
JAUCHUIIIIMHBI, ICPEBOAUTCA B OLICHKY B COOTBCTCTBHHU C TaﬁHHHeﬁ.

Cymma Gainos | QOuenka 1o opoMesKy
o XapakTepucTuKa KayecTBa chOPMUPOBAHHOCTH KOMIIETEHIIUU
10 JUCLUIIIMHE TOYHOM aTTCCTAllUU
CTyneHT IEMOHCTPHPYET CHOPMUPOBAHHOCTD JUCIUILTHHAPHBIX KOMIIETCHIUH, 00
Hapy>KHUBaeT BCECTOPOHHEE, CUCTEMATHYECKOe U NIyOOKOe 3HAaHHE Y4eOHOTO MaTep
0191 10 100 «3a4TeHo» / Haja, yCBOUI OSHOBHyIO nHTE:paTypy 1 3HAKOM C JONOJHUTEIbHOMN JINTEPATYpPOH, pe
«OTJINYHOY KOMCH/IOBAaHHOM MPOrpaMMOii, yMeeT CBOOOTHO BBITIOHATH MPAKTHUCCKHIE 3aaHHs,
MIPEIyCMOTPEHHBIC IPOTPaMMOi, CBOOOIHO ONEPHPYET NPHUOOPETEHHBIMH 3HAHUSIM
U, YMEHUSIMH, IPUMEHSET UX B CUTYaLUsAX TOBBILIEHHOHN CIOXHOCTH.
CTyneHT IeMOHCTPHPYET CHOPMUPOBAHHOCTh JUCHHUILTHHAPHBIX KOMIICTCHIHIA: OC
ot 76 110 90 «3a4TEHO) / HOBHBIE 3HAHUS, YMEHUS OCBOEHBI, HO JIOIYCKAIOTCSI HE3HAYUTEIILHBIE 0111}461(1/1, HET
«XOPOLIO» OYHOCTH, 3aTPYAHEHUS IIPH aHATUTUYECKUX OINEepalUsixX, IEPEHOCE 3HAHUU U YMEHU
1 Ha HOBBIC, HCCTAaHAPTHBIC chyaunn.
CTyneHT IeMOHCTpUpPYeT COPMUPOBAHHOCTh AUCIUTUIMHAPHBIX KOMIIETCHITHHA: B X
«3a4TeHo» / 0J1¢ KOHTPOJIBHBIX MEPONPHUATHII JOMYCKAIOTCSA 3HAUYUTENbHBIE OIINOKH, POSBISIETC
ot 61 1o 75 «YJIOBIIETBOPHUTENbH s1 OTCYTCTBHE OTJICJIbHBIX 3HAHUH, YMEHUI, HABBIKOB 110 HEKOTOPBIM JUCLUIUIMHAPH
o» BIM KOMIIETCHIIMSIM, CTYICHT HMCIBITBIBACT 3HAUYNUTEIBHBIC 3aTPYJHEHUS MU ONIEPUP
OBaHMHW 3HAHWSIMHU M YMECHHSMM IIPU UX IICPEHOCE HAa HOBBIC CUTYALNH.
«HE 324TCHOY /
or 41 10 60 «HEYIOBICTBOPHTEb VY crynenra He cq)OIZMHpOBa}{LI JHCLUAIIIIMHAPHBIC KOMIICTCHIIUH, IIPOSBIICTCS HENO
HOY» CTaTOYHOCTDH 3HAHWW, YMCHHUH, HABBIKOB.
«HE 324TCHOY /
ot 0 10 40 P — JucuuninuHapHble KOMIIETEHIUH He cdjopanmﬁaHm. IIposiBisieTcst monHoe WU
oy NPAaKTHYECKH ITOJTHOE OTCYTCTBHE 3HAHWUM, YMEHUM, HABBIKOB.




S IlpumepHbIe OLICHOYHBIE CPeACTBA

5.1 IlpumepHBIii IepeYeHb BONPOCOB 0 TeMaM

KonTposabHble BOpockI s codeceq0BaHMs 10 TeMaM
Tema 1. BBenenue B ananu3 0onbpmux qaHHbIX. O030p UCTOYHUKOB HH(OPMAITUH.

Jaiite onpeneneHue MOHATHIO «HH()OPMAIIHOHHBIE PECYPCHI».
Yro o3HauaeT «MHGOPMALUOHHBIM MOUCK»?
HHpopMannoHHO-KOMMYHUKAITMOHHBIE TEXHOJIOTHUH, YTO 3TO?
[Tepeuncanre OCHOBHBIE KOMIIOHEHTHI Ipoliecca Moucka HH(POPMAaLHH.
Onpeznenute NOHATHE «MH(YOPMAITMOHHBIE CUCTEMBD».
OxapaxTepu3yiTe mopTan OTKPHITHIX JaHHBIX PD.
Omnpenenure CyIIHOCTb NOHATUS «OOJIbIINE JaHHbBIE).
Onpenenute noustue Data Mining.
KakoBsI ritaBHBIE TIPOOIEMBI 0€30MTaCHOCTH «OONBIINX JaHHBIX» ?
JlaiiTe xapakTepuCTHKy MpUHIUIY Oe30macHOCTH «intelligencey.
Tema 2. TexHonoruu XxpaHeHus: 1 00pabOTKH OOJIBIINX JAHHBIX.

SR DD =

—

[lepeuncnure TEXHOIOTUU XpaHEHHs OOJIBIINX JAaHHBIX.
XapaKTepuCTUKU CUCTEMBI XpaHeHus1 JaHHbIX RCS.
Anam3 6onpmmx naHHbx B QlikView.
XapakTepUCTUKH CUCTEMBI XpaHeHus JaHHbIX [lonnbaiiT.
Kaxkue Mogenu maHHBIX BEI 3HaeTe?
UYro BKIIIOYAET nepBUYHasg 00paboTKa JaHHbBIX?
Tema 3. CoBpeMeHHbIEe MPOTPAMMHBIE CPEACTBA aHaIN3a O0IBIINX 00bEMOB HHGOPMAITUH.

AR e

1. Ilepeuncnure mporpaMMHBIE CPEICTBA aHAM3A IAHHBIX: IIATHBIE U O€CIUIaTHBIE.
[IpeumymiecTBa paboTa ¢ naHHBIMU B Tiporpamme R-Studio.
3. KakoBbI BO3BMOXHOCTH MPECTABICHUS JaHHBIX B porpamMmme R-Studio?
Tema 4. CTaTUCTHYECKHE METO/IbI aHAIHM3a JaHHBIX.

—

OnummTe CBOMCTBA HOPMAIBHOTO PaCIPEACIICHHUS.
Onpenenure paznuyus MEXIy apaMeTpUUeCKUMU, HemapaMeTPUUECKUMU U
HOMUHAJIBHBIMH METOIAMHU.
Kputepuu ans onpeneneHus pa3nuduii B BHIOOPKax.
OnuiuTe OCHOBHYIO HJICI0 KOPPEISIIMOHHOTO aHaJIu3a.
Uro mokassiBaeT k03¢ duniueHt koppesuun [Tupcona?
KoaduiimeHTs! CBA3M MKy MEPEMEHHBIMU, HE TOAYUHSIONTUMUICS HOPMAIILHOMY 3aKOHY
pacnpeeseHus.
7. JIns 4ero NpuMEHSIOT perpeCCUOHHBIN aHaIu3?
8. Tunel perpeCCHOHHBIX MOJIENEH.
9. Kak npoBepuTh aJIeKBaTHOCTh MMOCTPOCHHON PETPECCUOHHON MOJIEITH?
10. OcHOBHas uaest AUCIEPCUOHHOTO aHAIN3a.
11. CyuiHocTs KJIacTepHOro aHaIu3a.
12. Jlyis 4ero ucnoiab3yroT TUCKPUMHUHAHTHBIN aHaln3?
13. Lenu npumeHeHus PakTOPHOTO aHATH3A.
Kpamkue memoouueckue ykazanus
CobecenoBaHue MPOBOAUTCS TOCIIE U3YUYEHHsS] COOTBETCTBYIOIIEH TeMbl. [IpenonaBarens B
YCTHOU (hopMe 3a7aeT BOMIPOCHI CTyICHTaM Ha JIEKIIMOHHBIX 3aHITHSIX.
IlIxana oyenku

Ne Bamer Ormnucanue

»

A

5 16-20 IIponeHT MpaBUIBHBIX M 0OOCHOBAHHBIX OTBETOB OT 95% 10 100%

4 11-15 IIpoueHT mpaBUIBHBIX H 000CHOBAaHHBIX OTBETOB OT 80 10 94%




6-10 [IpoueHT MpaBHIBHBIX OTBETOB C IIOMOIIBIO HABOAAIINX BOIPOCOB OT 65 10 79%

2 0-5 IIpoueHT npaBMIIbHBIX OTBETOB OT 45 10 64%

5.2 Ilpumepsl 3a1aHUi 1151 BHINOJHEHHUS NPAKTHYECKUX padoT

Tema 1. COOp AaHHBIX U3 PA3IMYHBIX UCTOYHUKOB B ceTh MHTepHeT. IlopTan OoTKpBITHIX
nanHbix P®. Xpanenue nanubix B nporpamme MS Excel.

Tema 2. IlepBuuHbIi aHAIN3 JaHHBIX M BU3yaJln3alus JaHHBIX B Iporpamme Excel.

Tema 3. 3HakomcTBO ¢ mporpammoii RStudio. Cuarakcuc. IlpencraBieHHe HCXOIHBIX
JIaHHBIX B mporpamMme RStudio (BeKTOpbI, MAaCCUBBI, MATPHUIIBI, CITUCKH, TAOJIUIIBI ).

Tema 4. Bribopka u npeoOpa3zoBaHHe UCXOIHBIX JaHHBIX B mporpamMMe RStudio. Ynanenue
MPOIYIIEHHBIX 3HAYCHHH.

Tema 5. Craructuueckas oOpaboTka JaHHbIX B mporpamme RStudio: moncuer
ONMCATEIbHBIX CTATUCTHK.

Tema 6. Bo3zmoxxHOCTH Tpaduieckoro npeacraBieHus nHdopmaiuu B mporpamme RStudio:
rpaduueckue GyHKIUU OTOOpaKEeHHUs OJTHOMEPHBIX U MHOTOMEPHBIX JaHHBIX, IpauueCKUil BEIBOA
C HMCIIOJIb30BaHUEM TpapUUECKUX MapaMETPOB.

Tema 7. 3akoHBI pacripeielieHHs BEpOSATHOCTEM, peann3oBaHHble B R. [IpoBepka naHHBIX HA
HOPMaJIbHOCTh pacnpeaeneHus: kpurepuu lanupo-Yunka, Koimoroposa-CmupHOBa u  1p.
YpOoBEHb CTaTUCTUYECKOI TOCTOBEPHOCTH.

Tema 8. CpaBuenue BbIOOpok. Kputepuii Crbronenta, Kpurepuii cornacus Xu-kBajpaT
ITupcona, Kpurepuit Konmoroposa-CmupHoBa.

Tema 9. HemapameTpudeckre METOAbl CpPaBHEHUS JUIsl 3aBUCUMbBIX M HE3aBUCHUMBIX
BBIOOpOK: KpuTepuil YuikokcoHa, kpurepuid Kpackena-Yonnuca.

Tema 10. Koppensuuonnsii ananu3. Pacuer koadduimentoB kxoppensiuu [lupcoHna,
Cnupmena, Kengamna

Tema 11. Perpeccuonnsiii ananu3 (MHeWHass 3aBUCUMOCTH). llocTpoeHue nuHEHHON
mozenu. [IpoBepka afeKBaTHOCTH ITOCTPOEHHON MOJIEIN.

Tema 12. PerpeccuonHblii aHanu3 (HeJHWHEWHas 3aBUCUMOCTh). OmpeneneHue Buaa
3aBucuMocTH. [Toctpoenune monenu. IIpoBepka afeKBaTHOCTH IOCTPOECHHOM MOJEIH.

Tema 13. OgHObaKTOPHBIN TUCTIEPCUOHHBIA aHAIN3.

Tema 14. MHOro(akTOpHBIN AUCIEPCUOHHBIN aHAIIH3.

Tema 15. @akTopHBINA aHAIN3.

Tema 16. KnactepHblii aHaIH3.

Tema 17. Bo3MoxHOCTH Trpauyeckoro MpeacTaBieHUus HH(POpMAIMU B Iporpamme
RStudio: rpaduueckne ¢GyHKIEM OTOOpa)KeHWs OMAHOMEPHBIX Y MHOTOMEPHBIX JIaHHBIX,
rpaduyecKuil BBIBOJ] C UCIIOJIb30BaHUEM TpaUIeCcCKUX MapamMeTpoB.

Kpamkue memoouueckue ykazanus

Ha BeImONTHEHHE OHOM MPAKTHYECKON paboThl OTBOJUTCS HE 00Jiee OJHOTO JBYX4aCOBOTO
3aHsATH. [locie BHINOTHEHUS KaXKION MPaKTUYECKOW pabOThl CTYAEHT JOJKEH MPEICTaBUTh OTUET
B BHJIE CKpUIITA C ONMHMCAHHUEM IOJIyYEHHBIX PE3yJIbTaTOB, a TAK)KE, OTBETUTh HAa COMYTCTBYIOLIUE
BOITPOCHI IO TEME.

Illkana oyenku

Ne Bamier Onucanue

CTyIeHT JEeMOHCTPUPYET YMEHHUS Ha HTOTOBOM YPOBHE: yMEET CBOOOIHO BBIMOIHATh NPAKTHYECKU
5 47-60 € 3a7aHus, IPEyCMOTPEHHBIE IPOrpaMMOi, CBOOOTHO ONEpUPYET NPHOOPETCHHBIMH 3HAHUAMH U Y
MEHUSIMHU, IPIMEHSET UX B CHTYalUsIX TOBBIIICHHON CIIOKHOCTH.

CTyzeHT JEMOHCTPUPYET YMEHUSI Ha CPETHEM YPOBHE: OCBOHMI OCHOBHBIE YMEHHS, HO J0ITYCKAIOTCSI
4 3246 HE3HAUUTENIbHbIE OIIMOKY, HETOUHOCTH, 3aTPyXHEHHS IPH aHATUTHYECKUX OIEpaIysX, epeHoce y
MCHUI Ha HOBBIE, HECTAHJAPTHBIC CUTYalUH.

CTleeHT JACMOHCTPUPYET YMEHHUSA U HaBbIKU Ha 0a3o0BOM YPOBHE: B X0€ KOHTPOJIbHBIX MEPOITPUATH
3 26-31 i JOITYCKAarOTCs 3HAYUTCIIbHBIC OH_II/I6KI/I, TNPOSBJIACTCA OTCYTCTBUE OTACIbHBIX yMeHHﬁ, HAaBBIKOB I10

JAUCHUIITIMHAPHBIM KOMIIETEHIMAM, UCHBITBIBAOTCA 3HAYUTCIIBHBIC 3aTPYyJHCHUS IIPU OIICPHUPOBAHU
1 YMEHUAMMU U IIPU UX MEPEHOCE HA HOBBIC CUTYyallUHN.




CTyHeHT JACMOHCTPHUPYET YMCHHS 1 HABbIKU Ha YPOBHC HUKE 0a30BOro: MIPOABJIACTCA HEAOCTATOYHO|

2 0-25 o
CTb YMEHH 1 HaBBIKOB.

5.3 UTorosnlii TeCcT

Jla"HbIE - 3TO

a) QaxThl, XapaKTepU3YIOIINe 00BEKTHI, TPOIECCHI, SIBJICHHS MMPEAMETHOM 00/1acTH

b) maHHBIC, paccMaTpUBaEMbIe B KAKOM-THOO KOHTEKCTE, U3 KOTOPOTO IMOJIb30BATEIh MOKET
COCTaBUTH COOCTBEHHOE MHEHUE

C) 3aKOHOMEPHOCTH MpoOJIEMHON 00JacTH, MOJNYYCHHbIE B pe3ylbraTe NpPaKTUYEeCKON
JESATSIIBHOCTH W TPO(ECCUOHATBLHOTO OTBITA, ITO3BOJISIFOIIME CIEIHAIMCTAM CTaBHTh W pEIiaTh
3aJja4M B 9TOM 00JIacCTH

d) cBenenwusi, nepenaBaeMple JIFOJJbMU YCTHBIM, TUCEMEHHBIM WIJIH IPYTHM CIIOCOOOM

Kakum npuzHakom He 001a1ar0T O0JIbIINE TaHHbBIE?

a) MHOTooOpa3ue TaHHBIX;

b) TOCTOBEPHOCTH TaHHBIX;

C) CKOpPOCTh HAKOIUICHHUS JaHHbIX;

d) Tunm3anueit HICXOMHBIX JaHHBIX.

Cnabo CTpyKTypHUpPOBaHHBIC JaHHBIC MOTYT OBITH 3aIHCaHbI B (hopme

a) TabmuIr;

b) OTIENBHBIX BEKTOPOB (CTPOK);

C) 3amuceid MPOu3BOIBLHON MOCIEA0BATEILHOCTH;

d) TaGauI ¥ OTHOIIICHHIA.

HectpyktrypupoBaHHbBIE JaHHBIC MOTYT OBIThH 3aITUCAHBI B (hOpMe

a) Tabmuir;

b) 3ammceli MPOU3BOILHOM MOCIEI0BATEILHOCTH;

¢) TabIUIl ¥ OTHOIICHUH;

d) 3anuceit pOU3BOIBHON AJTUHBI.

AHaJIUTHK- 3TO

a) CHELMATUCT, 3aHUMAIOIIMICS aHaTu30M B pa3iMYHbIX cdepax [HeATeNbHOCTH U
pa3paboTKoi Mojenel Jisk MPOBEICHUS aHAN3a;

b) crienuanuct B BEIOpaHHOW MTPEIMETHOM 00J1acTH;

C) COTPYAHMK BBITTOJHAIOMINX Y3KUI KPYT 3a/1a4 B BRIOpaHHOM 00sacTu;

d) coTpyIHUK, KOTOPBI UMEET OMBIT B TPOTPAMMHUPOBAHUH.

DKCIepT - 3TO

a) CIEUHaTUCT, 3aHUMAIOIIUKCA aHAIM30M B PA3MUYHBIX OO0JIACTAX MAEATEIHHOCTH U
pa3paboTKOo¥ MoAeIeH Jisk TPOBEICHUS aHAITN3a;

b) cnieruanucT B BRIOpaHHOM MpeIMETHOM 00J1acTH;

C) COTPYAHMK BBITIOJHAIOIMINX Y3KUI KPYT 3a/1a4 B BRIOPaHHOM 00y1acTu;

d) coTpyTHUK, KOTOPBI UMEET OIBIT B TPOTPAMMHUPOBAHUH.

Knaccudukanus -

a) HEKOTOpBI Habop omepanuii Hax 0a30if JaHHBIX, KOTOPBIM paccMaTpuBaeTcs, Kak
CIMHCTBEHHOE 3aBEpIICHO, C TOYKH 3PCHHS TIOJB30BaTeNsl, JCWCTBHE HAJ HEKOTOPOM
uH(popMaleit, 00BIYHO CBA3aHO C OOpalleHueM K 06a3e TaHHBIX;

b) pa3HOBHIHOCTH CHCTEM XpaHCHHS, OPHCHTHPOBAHA Ha TOJICPXKKY Ipollecca aHaim3a
JAQHHBIX U UX 1IEIOCTHOCTH;

C) BBICOKOYPOBHEBBIE CpPEICTBA OTpPaKECHUsS WHGOPMAIMOHHONW MOJEIU U OMUCAHHS
CTPYKTYPHI IaHHBIX;

d) 3TO ycTaHOBJIEHHE 3aBUCHUMOCTH AMCKPETHOM BBIXOJHON MEpEMEHHOW OT BXOIHBIX
MEPEMEHHBIX.

OO0yuaromiast BRIOOpKa -

a) 3Ta TPyNIUpoBKa 00BEKTOB (HAOMIONEHNI) HA OCHOBE JIaHHBIX, OMHICHIBAIOIIUX CBOMCTBA
00BEKTOB;

b) HaOOp MaHHBIX, KaXK7as 3amuCh KOTOPOTO TPEICTaBIsACT COOOW Y4YEOHBIH NpUMEp,



COZIepKALIUH 3aJaHHBIE BXO/Ibl, U COOTBETCTBYIOLIUI IIPABUIIbHBIN BBIXOJIHOU PE3YJIbTAT;

C) BBISBJICHHE B CHIPHIX JaHHBIX paHee HEM3BECTHBIX, HETPUBHUAIBHBIX, MPAKTHUYECKU
MOJIE3HBIX M JOCTYMHBIX HHTEPIpPETallyd 3HAHUN, HEOOXOAMMBIX [JIsl TPUHATHS pPEIICHUN B
pa3NINYHBIX cepax YeTOBEUECKON IeATEIILHOCTH.

Omnbka 00yueHus -

a) 3T0 omKOKa, TOMyIIeHHas! MO/IEbIO Ha y4eOHOM MHOXECTBE;

b) aTO ommoOKa, MmorydeHHast Ha TECTOBBIX IPUMEpax;

C) UMEHa, TUIIbI M Ha3HAUEHUS TOJICH UCXOIHOM BBIOOPKU JaHHBIX;

d) Habop HmaHHBIX, Kaxdas 3aluch KOTOPOTO MPEACTaBISET CcOOOW ydeOHBIA MpHUMep,
COJZIEpKALIETO 3a/IaHHbBIE BXO/Ibl, U COOTBETCTBYIOIINI ITPAaBUJIbHBIN BBIXOAHOW PE3yibTAaT.

JlanHble, paccMaTpuBaeMble B KaKOM-JIMOO KOHTEKCTE, U3 KOTOPOTO IOJIb30BATEIh MOXKET
COCTaBUTh COOCTBEHHOE MHEHHE - 3TO

a) TaHHbIC;

b) 3HaHU;

¢) uadopmanus.

MHOKeCTBO MPUMEPOB, UCTIOIB3YyEMOE AJIsl IPOBEPKU pabOThl CKOHCTPYUPOBAHHON MOJIEINH,
Ha3bIBACTCS

a) TECTOBBIM MHOYKECTBOM;

b) MHO>XKECTBOM BXOJHBIX MIEPEMEHHBIX;

C) 00y4YaroIM MHOKECTBOM;

d) MHOXECTBOM BBIXOJIHBIX ITE€PEMEHHBIX.

Mogenb (anropuT™) Ha3bIBalOT 00y4aeMbIM €CIIH

a) MOJIEJIb OCYIIECTBIISIET HHTEPAKTUBHOE B3aUMOJICHCTBHE C SKCIIEPTOM;

b) Mozens (aIropuT™M) CaMOCTOATEIHLHO OOHAPYKHUBAECT B JAHHBIX MPHUCYTCTBYIOIINE B HUX
3aKOHOMEPHOCTH;

C) MOJIeTTh (UITOPUTM) CAMOCTOSITEIIBHO UCIIONIB3YET N3BECTHBIE 3aKOHOMEPHOCTH.

Tabnuiel B 6a3ax JaHHBIX MpeAHA3HAYCHBI [

a) XpaHeHHs JaHHBIX 0a3bl;

b) or6opa u 00pabOTKH TaHHBIX Oa3HI,

C) aBTOMaTHYECKOT'0 BHIMOJHEHUS TPYIIbI KOMaH;

d) Bu3yanu3anuu TaHHBIX.

Data Mining BKJII04aeT B ce0st

a) onuH 0a30BBIN MeTO/ OOHApPYKEHUS 3HAHUI;

b) TOIBKO CTATHCTHYECKUE METO (I 00PaOOTKH JAHHBIX TSl U3BIICUCHUS 3HAHHI;

¢) OOJBIIOE YHCIIO PA3TUYHBIX METOIOB U3BJICUCHHUS 3HAHU;

d) 6oJIBIIIOE YHCIIO CTATHCTHYECCKUX METOJIOB U3BJICUCHUS 3HAHUIA.

[{enbto MOCTPOEHUSI MOJIEIH PETPECCUH MOKHO Ha3BaTh

a) TPOTHO3MPOBAHME YMCIOBOM 3aBUCHMMON NEpPEMEHHOH, OCHOBBIBasICh Ha BBIOOPKE
HETIPEPHIBHBIX W/WIIA KaTeTOPUAIIbHBIX IEPEMEHHBIX;

b) oObenuHEeHNE 00BEKTOB WM HAOTIONCHHM, HA OCHOBE OJIM30CTH 3HAYCHHH UX aTpHOyTOB
(npU3HAKOB);

C) UCCJIEIOBAaHNUE B3aUMHOM CBS3H MEXKITy 00bEKTaMU U/UITH COOBITHIMU;

d) pa3buenus MHOXKeCcTBa 0OBEKTOB WIIM HAOMIOICHUH HA allPHOPHO 33aJJaHHbIE TPYIIIHI.

Llenbio 3a1aum KIacCU(pUKAIIMA MOYKHO Ha3BaTh

a) YHMCJIOBOM 3aBUCHMOW TIEPEMEHHOM, OCHOBBIBASCh Ha BBIOOPKE HEMPEPHIBHBIX HW/HIN
KaTeropualbHbIX MEPEMEHHBIX;

b) oObearHEHNE 0OBEKTOB WIIM HAOIIONCHNH, HA OCHOBE OJIM30CTH 3HAYEHUI MX aTpuOyTOB
(MpU3HAKOB);

C) UCCIIeZIOBAaHUE B3aMMHOM CBS3U MEXTY 00BEKTaMU U/HITU COOBITHAMU;

d) pa3buenus MHOXKecTBa 0OBEKTOB WJIM HAOJIOIEHUI Ha allpHOPHO 3aJaHHbIE TPYMIIHI.

Lenpro 3aAauun KJIacTepu3alii MOKHO Ha3BaTh

a) YMCIIOBOW 3aBHCHMMOW MEPEMEHHOH, OCHOBBIBAasCh Ha BBIOOPKE HEMPEPHIBHBIX H/HIU
KaTeroprallbHbIX EPEMEHHBIX;



b) oObeanHEHNE 0OBEKTOB MM HAOIIONCHUH, HA OCHOBE OJIM30CTH 3HAYEHUI X aTpuOyTOB

(Mpu3HAKOB);

C) HCCIIeIOBaHKE B3aUMHOMW CBSI3U MEXY 00BEKTAMHU /UK COOBITUSIMHU;

d) pa3OueHns MHOXKeCcTBa 0OBEKTOB MIIM HAOIIOICHUI HA allpHOPHO 3alaHHBIE TPYIIIHI.
Llenpto GOpMHUPOBaHUS aCCOLMATUBHBIX MIPABHII MOXKHO Ha3BaTh

a) YHCIOBOW 3aBUCHMOW NEPEeMEHHOH, OCHOBBIBAasCh Ha BBHIOOPKE HEMPEPHIBHBIX W/HIIH

KaTCropruaJIbHbIX ICPEMCHHBIX

b) oObenuHEeHNe 00BEKTOB WM HAOTIONCHHH, HA OCHOBE OJIM30CTH 3HAYCHHH X aTpHOyTOB

(npuU3HAKOB);

C) YCTaHOBJICHHE B3aUMHOM CBSI3M MEXTy OOBEKTaMH H/WJIH COOBITUSMU;

d) pa3buenus MHOXKecTBa 0OBEKTOB WIIM HAOIIOICHUH HA allPHOPHO 3aJJaHHbIE TPYIIIHI.
K knmaccy nporrno3upyromnux 3agad Data Mining oTHOcHTCS

a) KJacTepu3aIus;

b) mouck accCoIMaTUBHBIX MPABUII;

C) perpeccusi;

d) Knaccudukarnms.

JIBa OCHOBHBIX THIIA JAHHBIX B CTATUCTHKE

a) Ka4eCTBEHHBIC M KOJIMYECTBEHHBIE;

b) KoJIMYEeCTBEHHBIE U CUMBOJIBHBIE;

C) TEKCTOBBIE U YHCIIOBBIE;

d) BEKTOpHI U1 MaCCHUBHI.

Kpamxue memoouueckue ykazanus

WTOTOBBII TECT MPOBOIUTCS B AJIEKTPOHHOU (hopMe BO BpEeMs MOCIECTHETO B Y4eOHOM

NEPUOAC MPaKTU4ECKOro 3ansaTus. Tect coctout u3 20 TecToBbIX 3anaHuil. Ha BeIMOIHEHME TecTa
orBogutcs 20 MuHYT. Bo BpeMs mnpoBeneHHss TecTa HUCIOJIb30BAHUE JIUTEPATypbl U JPYIHX
MH(QOPMALMOHHBIX PECYPCOB JOIYCKAeTCsl TOJBKO [0 MPEJBAPUTEILHOMY COIIACOBAHUIO C

npenoaaBaTeyICM.
IlIxana oyenku
Ne bannbt Onucanue
5 16-20 IIpouenT mpaBHIBHBIX 0TBETOB OT 91% 10 100%
4 11-15 IIponenT npaBunbHbIX 0TBETOB OT 80 10 90%
3 6—-10 IIpoweHT mpaBUIBHBIX OTBETOB OT 65 10 79%
2 0-5 Ipouent nmpaBuIbHBIX 0TBETOB OT 40 10 64%
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