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

Llenpto  OCBOCHMS AMCUUIUIMH bl «BBeneHne B aHamm3 OONBIIMX JaHHBIX)» SBISETCS
TEOpeTHUYeCcKas M MpaKTHYECKasl MOArOTOBKA CTYJCHTOB K paboTe ¢ OOJBIIMMHU JaHHBIMHU. 3HAHHS,
MOJIyYCHHBIE B PE3YJbTaTe OCBOCHHUS IUCIMIUIMHBI, TIOMOTYT INpH cOOpe W aHalnW3e OrPOMHBIX
00BEMOB CTPYKTYPHPOBAHHOM MM HECTPYKTYPUPOBaHHON MH(OpManuy, mpu pa3paboTke Mojaenei
JTAHHBIX M MOJIy4YE€HUH HOBBIX 3HaHUI. Bce 3T0 He0OX0IMMO BBIITYCKHUKY JUIS PELICHHS pa3InYHbIX
3a71a4 MPAaKTUIECKON U HAYYHO-HCCIIEIOBATEIBCKOM eI TETbHOCTH.

3amaun OCBOCHUS JUCIUIIIHHBL:

- IPUOOpPETEHHNE CTYIEHTAMU 3HAHUN O TEXHOJIOTUSAX MOJITOTOBKH, XpaHEHUs, 00paboTKH U
aHajn3a OOJIBIINX JTAHHBIX;

NPUMEHEHHE CTAaTHCTHYECKMX W MAaTeMaTHYECKHX METOAOB JUId aHaIHu3a
00BeMOB HH(POPMALINY;

- MpuoOpeTeHre MPaKTUYECKUX HABBIKOB paboThI ¢ mporpammoii RStudio.

0O0JIBIINX

[TnanupyemMbIMH pe3ynbTaTaMu OOydeHHs MO0 AMCLUUIUIMHE (MOMYIIO), SBISIOTCS 3HAHMA,
YMEHUs, HaBBIKH. llepedeHb IMIaHUPYEMBIX PE3YJAbTaTOB OOYyUYCHHS IO JUCIHILIMHE (MOJIYIIO),
COOTHECEHHBIX C IUIAHUPYEMBIMH Ppe3ylbTaTaMd OCBOCHHS 00pa3oBaTENbHON IPOTPaMMBL,
npecTaBicH B Tabmuie 1.

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

Kon u Pe3yHLTaTBI O6y‘{eHI/IH 110 JUCHUILIAHE
Haspanue Komu (bopMyIupoBKa
OIIOII BO, (hopmyarpoBKa HWHIMKATOpa Kon
COKpAILCHHOC KOMIICTCHUUHN AOCTIKCHIA pe3yib dopMynupoOBKa pe3yJibraTa
KOMIIETEHITHU
TaTa
09.03.04 OIIK-8 : OIIK-8.1k : P2 YMeHue | nmpoBOJUTH CPABHUTEIIBHBIN
«IIporpammuas | CriocobeH [Tpumensier aHaU3 ¥ BEIOOD
WH)KCHEPHS» OCYIIECTBIISTh METOJIbI TIOMCKA U CTaTHCTHYECKUX METOJIOB IS
(b-NH) MOKCK, XpaHEHHE, XpaHEHHS aHaJM3a KOHKPETHBIX JTAHHBIX

00paboTKy 1 nHPOPMALINH C
aHanm3 HCTIOJIb30BaHHEM
nHpOpPMAaLIUH U3 COBPEMEHHBIX
Pa3NUYHbIX “H(POPMALMOHHBIX
WCTOYHMKOB U 0a3 | TEXHOJIOTHWi
JIaHHBIX, OIIK-8.2xk : PI1 3HaHHEe | OCHOBHBIX METOJOB 00PabOTKH
MPENCTaBIATh €€ B | Mcnonb3yer 1 aHayM3a OOJIBIINX JTAHHBIX
TpedyeMOoM COBPEMEHHBIC P13 HaBbik | mpuMeHEHHs CTaTUCTHYECKUX
¢opmate ¢ nHPOpMaNOHHEIE METOJIOB JJIst 00pabOTKU U
UCTIONIb30BAaHUEM TEXHOJIOTHH JUISI aHanu3a 0OJbIINX 00HEMOB
MH(OPMALMOHHBIX, | 06paboTKHU 1 nHbopmManuu ¢
KOMITBIOTEPHEIX 1 aHanusa HCIOJb30BaHUEM IIPOTrPaMMBbL
CETEBBIX uHpOpMaALUT RStudio
TEXHOJIOT Ui

2 Mecto qucuuniannbl (MoayJsi) B ctpykrype OINIOII

OcBocHHE TUCIHMIUTUHBI (POPMHUPYET y OOYYArOIIMXCS KOMIETCHIIMH, HEOOXOIUMBIC IS
MOATOTOBKH B cooTBeTCTBHH ¢ TpeboBaHusMu OI'OC BO B 06s1acT HCTIOIB30BaHKS COBPEMEHHBIX

TEXHOJIOTHH 11 00pabOTKH, aHAIN3a U BU3yaJIM3alluH OOJIBIINX JaHHBIX.

3. O0beM AUCHMILUITHHBI (MO1YJIA)

O0BeEM  OUCIAILIUHEL

(Momynst) B 3aueTHBIX €AMHHUIAX C YKa3aHUEM KOJUYECTBa
aKaJIeMUYECKUX YacoB, BBIJACICHHBIX Ha KOHTAKTHYIO paboTy ¢ oOydaromumucs (10 BHIAM

y4eOHBIX 3aHATHI) U HA CAMOCTOATEILHYIO paObOTy, MPUBEICH B TaOIUIlE 2.




Tabnuna 2 — O6mmas TpyI0eMKOCTh JUCIUTIITTHBI

Tpyno- O6beM KOHTAKTHOH paboThl (Yac)
CeMeCTp C€MKOCTb
Haspasme ?60 p;‘:j Hacrs I/IE'I?/I(I;O)C AynuTopHast Breaynu- CPC ?;)Tzhf
OIIOIT BO Y vII 3@(};}’ YAHTOP TOpHas
Hud ( > 3.E.) Bcero Tanun
0300)
nek. | mpak. | 1na0. TA KCP
09.03.04
IIporpammHuas 0d0 b1.b 7 3 49 16 32 0 1 0 59 €]
HHXCHEPUsI

4 CTpyKTypa H coJepKaHue TUCUUIIMHBI (MOTYJIs1)

4.1 CTpykTypa JMcuuIUIMHBI (Moayas) aasa ODPO

TemaTuueckuii miaH, OTpaXkaroIlUi cofepxKaHUe AUCHUILUINHBI (IEpeYeHb Pa3AesioB U TEM),
CTPYKTYPUPOBAHHOE 110 BUJAM Y4YEOHBIX 3aHATUH C yKa3aHHEM UX OObEMOB B COOTBETCTBUM C
y4eOHBIM IIJIAaHOM, ITpUBECH B Tabmuie 3.1

Tabnuna 3.1 — Paznensl qucuuruiviabl (MOynsi), BUABI YUEOHOH NEATENbHOCTH U (HOPMBI
Tekyuero kourpoust s OPO

Kog pe- Ko:1-Bo yacoB, 0TBe/IEHHOE HA Dopma
Ne Ha3zBanue Temsl 3ynbTara p
Jlex Ipaxt Jla6 CPC TEKYILETO KOHTPOJIS
00yUeHHUS

Beenenne B ananmms
1 | Gompmmx ganHBIX. O630p P1 2 0 0 10 cobecenoBanue
HCTOYHUKOB HHOOPMALIHHL.
TexHosoruu XpaHeHus: u

2 | obpaboTku GONBIINX Pl 2 0 0 6 cobecenoBanue
JTAHHBIX.

CoBpeMeHHBIE
HPOrpaMMHBIC CPEACTBA

3 PII1 2 0 0 6 cobeceioBaHue
aHanu3a OONbILINX
00beMOB HH(popMarmy.
Mertozbr 06paboTKH 1
4 | ananu3a OOJIBIIMX P1 10 0 0 10 cobeceoBaHre
JTAHHBIX.
5 CO6op 1 XpaHeHHE P2 0 6 0 10 OTYET 110 BBIIIOJIHEHHBIM

OOJIBIIINX JIAHHBIX. TIIPaKTUYCCKUM pa60TaM

Meronsr 06paboTKH,

6 | ananmsa n BHsyanHsain P2, PJI3 0 2% 0 17 OTHET M0 BBIOJHEHHBIM
0OJBLINX JAHHBIX B MPaKTHYECKUM paboTam
nporpamme RStudio.

Hroro no tabimnue 16 32 0 59

4.2 CopepsxaHue pa3iesioB M TeM TUCHUILIHHBI (Moayas) niast OPO

Tema 1 Beeoenue 6 ananus oonvuiux oannvix. O630p ucmouHuKko8 ungopmayuu.

Conepxanue TeMbl: OCHOBHBIE ONPEICIICHUS, TPMUHBI, 33]Ia4U aHAJIN3a OOJBIINX JaHHBIX.
Bompocsr  6e3onmacHoctu. [lonsarue Data Mining. KormutuBHbIA aHamu3 gaHHBIX. (O030p
uctounukoB uHGopmanuu ans Big Data (OTKpbIThIE MCTOYHMKH WH(GOpPMAIMU: CTAaTUCTHUECKUE
COOpHUKH, OITyONMKOBAaHHBIE OTYETHI M PE3YJABTaThl HUCCICAOBAaHMIA; JOCTYNl K 3aKpBITOM
uHpopmarun). Metoauku cOopa TaHHBIX.

@opMBI M METOABI TPOBEACHHS 3aHATHH 1O TeMe, NpPUMEHsSEeMble 00pa3oBaTeIbHBIC
TEXHOJIOTUH: JICKITMH, Ha KOTOPBIX JJAETCS OCHOBHOM CHCTEMAaTH3MPOBAHHBIN MaTEpHaIl TIO0 TEMaM.

Buapl caMOCTOSATENPHOW TOATOTOBKMA CTYACHTOB TI0 TEMe: YTCHHE MpeaiaracMoun
JUTEPATyphl, HOATOTOBKA K COOECEJOBAHUIO, HITOTOBOMY TECTY.

Tema 2 Texunonocuu xpanenus u 00pabomku 6016UUX OAHHBIX.
Conepxxkanrie TeMbl: OO030p TEXHOJIOTHH XpaHEHUS OOJNBIIMX [aHHBIX. ba3pl JaHHBIX.



CI/ICTeMBI ynpaBneHHﬁ 63.33.MI/I JAHHBIX. MOIIGJII/I JAaHHBIX. HO,I[F OTOBKAa HCXOAHBIX HAHHBIX IJIA
aHanM3a: epBUYHasi 00pabOTKa M BU3YyaTU3alHs HMEIONTUXCS TaHHBIX.
@opMBl U METOABI TPOBEACHHS 3aHATHI MO TeMe, NpUMEHseMble 00pa3oBaTeIbHbIC
TCXHOJIOI'UH: JICKIINU, HA KOTOpBIX oacTcCs OCHOBHOfI CI/ICTCMB,TPBI/IPOB&HHBIﬁ MaTepI/IaJI II0 TCMaMm.
Buasl caMoOCTOATENBHOW TMOATOTOBKM CTYAEHTOB 1O TEME: UTEHHE MpejiaracMomn
JTUTEpaTyphl, MOJTOTOBKA K cOOECEOBAHUIO, UTOTOBOMY TECTY.

Tema 3 CospemerHvle npocpammHvie CPpeoCmea aHaiu3a OOabUUX 00bemMo8 UHpoOpMayuu.

Copnepxannie TeMbl: O030p COBpEMEHHBIX MOMYISPHBIX MPOTPAMMHBIX CPEICTB aHAU3a
nanubix. [lmatHele, OecruiaTHpie TporpaMMHBIE cpeacTBa: Statistica, SPSS, Excel, R-Studio nu
NpyTHE; UX MPEUMYIIECTBA U HEOCTATKH.

@DopMBI M METOJABI TPOBEACHHS 3aHATHH TIO0 TeMe, NPUMEHSEMbIE 00pa30BaTeIbHBIC
TEXHOJIOTUH: JICKITH, HA KOTOPBIX JJACTCS OCHOBHOM CHCTEMAaTU3UPOBAHHBIN MaTEpHaIT TIO0 TEMAaM.

Bunbl camocTOSITENBpHOM TMOATOTOBKM CTYAEHTOB IO TEME: YTEHHE MpeiaraeMoi
JUTEPATYPBhI, TOJTOTOBKA K COOECEOBAHUIO, UTOTOBOMY TECTY.

Tema 4 Memoow 0bpabomxu u aHaiu3a 6OILUUX OAHHBIX.

Conepxanue Tembl: OCHOBHBIC MOHSATHS MAaTEMaTHYECKOW CTaTHCTUKU. MeTobl aHain3a
JAHHBIX: IECKPHUIITUBHAS CTATHCTHKA, KPUTEPHUH JJIsl IPOBEPKH HA HOPMAJIBHOCTh PACTIPEICIICHUS;
napamMeTpU4ecKue, HermapaMeTpHYeCKhe, HOMHHAIIBHBIC METOIBI (KPUTEPUU JUIS ONpeleliCHHs
3HQYUMOCTH pa3JM4uii B BBIOOPKAx, OINpPEIEICHUE 3aBHCUMOCTH MEXIy MEpEeMEHHBIMH,
MOCTPOCHHE PETPECCUOHHBIX MOJICNeH, JUCTICPCHOHHBIN, KIACTEPHBIA, JIMCKPUMHHAHTHBIN,
(aKkTOpPHBIN aHATU3BI).

@®opMbI M METOJBI TPOBEACHUS 3aHATHH 10 TeMe, NpPUMEHSIEMbIe 00pa3oBaTEIbHBIC
TEXHOJIOTUH: JICKITUH, HAa KOTOPBIX JJACTCS OCHOBHOM CHCTEMAaTU3UPOBAHHBIN MaTEpUaIl IO TEMaM.

Buabl camMOCTOSITENbHOW TMOATOTOBKM CTYICHTOB IO TEME: YTCHHE Mpe/iaraeMoil
JUTEPaTyphl, TOJrOTOBKA K COOCCEIOBAHUIO, HTOTOBOMY TECTY.

Tema 5 Coop u xpanenue 6OILUUX OAHHBIX.

Cognepxanne Tembl: [louck HMCTOYHHMKOB WHGOpPMANMU B ceTH VIHTEpHET: OTKpHITHIE U
3aKpBIThIC UCTOYHUKHU JaHHBIX. [TopTan oTKpeIThIX naHHBIX PD. CoxpaHeHHE TaHHBIX B IPOrpaMMe
MS Excel. IIpeobpa3oBanue u nepBuyHas 00pabOTKa JaHHBIX.

@DopMBI M METOABI TPOBEACHHS 3aHATHH 1O TeMe, NpPUMEHsSEeMble 00pa3oBaTeIbHBIC
TEXHOJIOTHH: MPAKTUYCCKUE 3aHITHS IMPOBOISATCS B KOMITBIOTEPHOM KJIACCE C HCIOJB30BaHUEM
nporpaMmMm RStudio (mpemogaBaTens u3naraer Temy, MPUBOAUT MPUMEPbl W JaeT 3aJaHue s
CaMOCTOSITEIILHOTO BBITIOJIHCHUS, TIPU HEOOXOIUMOCTH KOHCYIBTUPYET CTYACHTOB).

Buapl camMoCTOSTENPHOW TOATOTOBKHA CTYASHTOB IO TeMe: IMOJArOTOBKA OTYeTa II0
MPAKTHYECKUM paboTam, MOATOTOBKA K UTOTOBOMY TECTY.

Tema 6 Memoowvl obpabomku, ananu3a u 6U3YAIU3AYUU OOILUIUX OAHHBIX 8 NPOSpPAMME
RStudio.

Copnepxanue Tembl: [IpencraBnenne UCXOAHBIX AaHHBIX B nporpamme RStudio (BexTopsl,
MacCHBBI, MaTpPHIIbI, CIIUCKU, Tabmuipbl). CTaTucTuyeckas oOpaboTKa JaHHBIX B Mporpammax MS
Excel u RStudio: momcuer ommcaTenpHBIX CTaTHCTHK, rpaduyeckoe NpeACTaBICHUE JaHHBIX.
['pynnupoBka naHHBIX, OOHapyXKEHHE 3HAUUMBIX 3aBUCUMOCTEM M TEHICHLMH B pe3yisTare
aHaJM3a UMEIoIIEeHCsT HH(POPMAaLUH, BBISIBICHUS OTHOLICHUNA MEXAY JaHHBIMHM Pa3IMYHOrO THIIA.
[IpuMeHeHHEe pa3IMYHBIX METOJOB BBIJICIICHUS, W3BJICUCHHS] W TPYNIHPOBKH ITaHHBIX, KOTOpBIC
MO3BOJISIIOT BBIABUTH CHCTEMAaTU3UPOBAHHBIE CTPYKTYpPBI JaHHBIX M BBIBECTH W3 HUX INpaBHJIa AJs
IPUHATHS PELIEHUI W MPOTHO3UMPOBAHUS MX MOCIEICTBUN (PErPECCHOHHBIN, INUCIEPCUOHHBIN,
KJIACTEPHBIM, TUCKPUMHHAHTHBIM, (akTOopHBIH  aHanmu3bl). Bo3MmMoxxHOCTH  rpaduueckoro
npeacraBieHus uHpopmanuu B mporpamme RStudio: rpaduueckne ¢GyHKUMH OTOOpaskeHHs
OJTHOMEPHBIX M MHOTOMEpPHBIX JaHHBIX, TpaQUUECKUil BBIBOJ C HCIIOJIB30BAaHHEM TpapHUECKUX
apaMeTpoB.



@opMbl M METOJBl TPOBEACHUS 3aHATUH IO Teme, NpUMEHseMble 00pa3oBaTeIbHbIC
TEXHOJOTHH: NMPAKTUYECKUE 3aHITHSI MPOBOISATCS B KOMIIBIOTEPHOM KJIACC€ C HCIOJb30BaHUEM
nporpamMbl RStudio (mpernonaBaTens u3naraer TeMy, NPUBOAWUT HMPUMEpPbI M JaeT 3aJaHue s
CaMOCTOSITEJILHOTO BBINOJIHEHUS, IPU HEOOXOJUMOCTH KOHCYJIbTUPYET CTYAECHTOB).

Bugel caMOCTOATENBHONM IOATOTOBKHM CTYJEHTOB II0 TEME: IOArOTOBKA OTYETa II0
MPaKTUYECKUM paboTaM, MOJrOTOBKA K HTOTOBOMY TECTY.

5 Metoanyeckue yKa3aHusi i1 00y4AIOIIMXCHA M0 U3YYEHUIO U Peau3aiuu JUCIUINIMHBI
(MmomxyJin)

5.1 Meroauueckne peKOMeHIAUMH OOyYAIIUMCH M0 HU3YYEHUI0 [IMCUUIUIMHBI W 10
ofecrevyeHn0 CaMOCTOsITeIbHOI padoThI

Ha nekuusix gaetcs OCHOBHOM cHCTeMaTU3UPOBAHHBIN MaTepHall Mo TeEMaM.

[TpakTHyeckue 3aHATHS IPOBOJATCS B KOMIBIOTEPHOM KJIacce C UCIOIb30BAHNUEM MPOrPaMM
MS Excel u RStudio. [IpenomaBaTens u3naraer Temy, MPUBOIUT MPUMEPHI M IaeT 3aJaHUC IS
CaMOCTOSITENILHOTO BBINMONHEHUS. [Ip1 He0OX0IMMOCTH KOHCYIBTUPYET CTYACHTOB.

CamocrositenbHass ~ paboTa  CTYAGHTOB  IOJApa3yMeBaeT  YTCHHWE  NpeasiaraeMoi
mpenoaaBaTesieM JTUTepaTypbl U UCIONIb30BAaHHE UHTEPHET-PECYPCOB ISl MOJATOTOBKU K 3aHSATHUSM,
TEKyIEeH U IPOMEKYTOUHON aTTEeCTalUH.

IIpomexyTO4HAs aTTECTALMS - UTOTOBBIN TECT.

5.2 OcoOenHocTH oOpraHu3anuu OOy4YeHHs] JIS1 JIMI € OTPAHHYEHHBIMM BO3MOKHOCTSIMH
310POBbS U HHBAJIU/I0B

[Tpu HEOOX0MMOCTH 00YYAIOLIMMCS U3 YHUCIIA JIULL C OTPAaHMYEHHBIMH BO3MOKHOCTSIMU 3/10pOBbS U
MHBAJIUAOB (110 3asIBJICHUIO 00YYaIOLIErocs) NpeaoCTaBIsieTcs yueOHas HHPOpMaLus B TOCTYITHbBIX
¢dbopMax ¢ yueToM UX UHJIMBUIYaAJbHBIX ICUXO(PU3NYECKUX 0COOEHHOCTEH:

- JJIs UL ¢ HApYUIEHUSIMHU 3pEHUs: B Ne4aTHON (GopMe yBeIHMUeHHbIM mpudToM; B Gopme
AIIEKTPOHHOI'O JIOKYMEHTA; VHAUBHU1yaJIbHbIE KOHCYJIBTalluH c IPUBJICYEHUEM
TU(IIOCYPIONIEPEBOUNKA; UHIMBUAYAJIbHBIE 3aaHNS, KOHCYJIbTALUU U JP.

- 17151 JIMI C HApYLIEHUAMH CyXa: B Ie4aTtHoi Gopme; B (hopMe IEKTPOHHOTO TIOKYMEHTAa;
MHAVBUAYaJIbHbIC KOHCYIBTAIlMM C PUBJICYEHUEM CYypIOTIEPEBOAUNKA; UHIMBUYaJIbHbIE 3a/1aHNUS,
KOHCYJIbTAIlH U JIp.

- IS AL ¢ HApYIIEHUSIMH OMOPHO-ABUraTEeIbLHOTO anmnapaTa: B nedaTHoi (opme; B popme
AIIEKTPOHHOTO JOKYMEHTA; MHIMBUIyalIbHbIE 3a/1aHuUs1, KOHCYJIbTALUU U JIP.

6 ®oHI OLEHOYHBIX CPeICTB JJIA NMPOBEIEHUs TeKYyIero KOHTPOJIA M MPOMEKYTOYHOI
arrecTaliy 00y4aroImMXcs 1o JMCUMIIMHE (MOIYJII0)

B coorBerctBum ¢ TpeboBanmsimu DPI'OC BO gms arrectanmuu  oOydaroImmxcs Ha
COOTBETCTBUE UX TEPCOHAIBHBIX JOCTHKECHUN IJIAHHUPYEMBIM pe3ylbraraM OOy4YeHUs II0
JUCHUIITHHE (MOIYNI0) CO3JaHbl (DOHIBI OLIEHOYHBIX CPENCTB. THMOBBIE KOHTPOJIbHBIC 3aaHUS,
METOAMYECKUE MaTePHAJIbI, ONIPEACIISIONINE MPOICAYPhl OIICHUBAHUS 3HAHWUH, YMEHHH W HaBBIKOB,
a TaKKC KPUTCPpUHU W IOKA3ATCIIH, HCOGXO,Z[I/IMBIG IJIsI OLICHKH 3H3.HPII>1, YMGHHﬁ, HABBIKOB "
XapaKTepU3YIOIIre 3Tanbl (POPMUPOBAHUS KOMIIETEHIIMA B MPOIECCE OCBOEHHUs 00pa30BaTeIbHOM
porpaMMel, TipencTaBieHsl B [Ipunoxxenun 1.

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

7.1  Ocnoenasa rumepamypa
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2. BonkoBa Ilonmuna AmnnpeeBHa. CraTHUCTHYECKas 0OpaOOTKa MaHHBIX B Yy4eOHO-
UCCIIeIOBATENLCKUX paboTax : YueOHoe mocodue [DnexTpoHHbINH pecypc]| : Popym , 2019 - 96 -
Pexxum noctyma: http://znanium.com/go.php?id=1030246

3. Hemomusimass Haraness BacunmbeBHa. Cratmctmka: oOmmas TEOpUs CTaTHUCTHKH,
SKOHOMHUYECKas cTaTucTuka. [IpakTukym : YuebHoe mocobue [DnekTpoHHbIi pecype] , 2015 - 376 -
Pexxum moctyma: http://znanium.com/go.php?1d=549841

4.  OCHOBBI TEOPUU BEPOSITHOCTEH M MaTEMaTUUYECKOM CTATUCTHKH : yued.-MeTOoI. Tocooue
/ TH. Bonbakuna; ['B. Boponuna .— Opén : Uzn-Bo Open TAY, 2018 .— 90 ¢. — URL:
https://lib.rucont.ru/efd/684477 (nata o6pamenus: 16.02.2024)

7.3 Pecypcovt ungpopmayuonno-menekommynukayuonnou cemu "Hnmepuem',
6KIOuas npogheccuonanvhvle 0a3vl OAHHLIX U UHGOPMAYUOHHO-CHPAGOUHDbLE
cucmemul (npu HeobX00UMOCMU):

1.  Macrunkuii C.2., llutukoB B.K. Craructuueckuii anaiu3 U BU3yalu3alusl JaHHbBIX C
nomotpio R. - DirlekTpoHHas KHHTA, agpec qoctyna: http://r-analytics.blogspot.com

2. DneKkTpoHHas OMOMMOTEYHasi cUCTeMa «YHUBEPCHUTETCKas OMOIMOTEKa OHIIAMHY» -
Pexxum noctyna: http://biblioclub.ru/
3. OnektponHasi Oubnmuotreunass cucrema ZNANIUM.COM - Pexum pgocrtyma:

http://znanium.com/

4. DOnektpoHHO-OMOMMOTEYHast cuctema "ZNANIUM.COM"

5. DOnextpoHHo-OmOMmMoTeyHas cuctema "PYKOHT"

6. OneKTpoHHO-0MOIMOoTeyHast cucrema u3garenbctBa "FOpait" - Pexum nocrymna:
https://biblio-online.ru/

7. Open Academic Journals Index (OAJI). [IpodeccuonanpHas 6a3a maHHbIX - Pexum
nocryna: http://oaji.net/

8. [Ipesunentckass Oubnmoreka um. b.H.Enpumna (6a3a [gaHHBIX pa3iMyYHBIX
npodeccuoHanpHbIX o0nacteit) - Pexxum moctyna: https://www.prlib.ru/
9. WNudopmannonno-cripaBouynas cucrema "Koncymsrant I[lmroc" - Pexum mocryma:

http://www.consultant.ru/

8 MarepuajbHO-TeXHHYECKOe o0ecnedyeHne IUCHMILUIMHBI (MOAYJs) W IepeYeHb
HH(POPMALMOHHBIX TEXHOJOTHIi, HCTIOJb3yeMbIX NPH OCYILIECTBJEHUH 00pa30BaTEeIbHOIO
npouecca no JMcuuIinae (MoayJi0), BKJIYasi nepedeHb MPOrpaMMHOro odecredeHust

OcHOBHOE 000PYI0OBAHUE:




- Komnprorepsl
Mounutop  obmauneiii 23" LG23CAV42K/mbimie  Genius  Optical ~ Wheel
npoBoHast/knaBuatypa Genius KB110 mpoBoaHas
- Mynprumeauitasiii npoextop CASIO (Snonust)
- O6naunsii MoauTOp LG Electronics yepHbIii +ki1aBHaTypa+MbIIih
- Yer-Bo 6ecr.ut.SmartUPS 3000

IIporpammHoe obecreueHue:
- 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)

09.03.04 Ilporpammuas unxkeHepus. [IporpaMMHas nHxeHepus

['on Habopa na OIIOII
2020

dopma 00yueHHst
OYHast

Bnamusoctok 2023



1 Ilepeyenb popMHEpyeMbIX KOMIIETEHIHIT

Hassanne OITOIT BO, Koz u popmynupoBka KOMITETEHITH
COKpallleHHOE "

Kon u ¢hopmynipoBKka HHANKATOPA JOCTHKEHHS
KOMIIETEHIIUH

09.03.04 «IIporpammu
ast M”EDKEHEpUs»
(b-UH)

OIIK-8.1k : IIpumeHsieT MeToIbl MOMCKa U XpaHe
HHS MHPOPMALMH C UCIIOIb30BaHUEM COBPEMEHH
BIX HH(POPMAIMOHHBIX TEXHOJIOTUH

OIIK-8 : CiocobeH ocyecTBIATh

MTOKCK, XpaHeHue, 00paboTKy 1 aHa
113 MHGOPMAIUN U3 Pa3IMIHBIX HC
TOYHHKOB U 0a3 IJaHHbBIX, IPE/ICTAB
JATB ee B TpeOyeMoM opmate ¢ UC
OJIb30BaHUEM MH(OPMAIIMOHHBIX,

KOMIBIOTEPHBIX M CETEBBIX TEXHOJI
oruit

OIIK-8.2k : Mcnone3yeT coBpeMeHHbIE HH(POPMA
LIMOHHBIE TEXHOJIOTUH [ 00padOTKHU U aHaIN3a
nHpopMau

Komnerenius cunraercst cOpMUPOBAHHOM Ha JTAaHHOM 3Tale B ClIydae, €ClIi MOTy4YeHHbIE
PE3YIbTAThI O6yquI/I$[ 10 JJUCHUIINIMHE OLCHCHBI IIOJOXUTCIBHO (I[I/I&H&?;OH KPHUTCPHUCB
OLICHMBAHUSI PE3YJBTATOB O0YUEHHS «3aU4TCHOY, «YIOBIETBOPUTEIBHOY, «XOPOIIO», KOTIMIHOY). B
CIyd4ac OTCYTCTBUA MMOJI0KUTEILHOM OLCHKM KOMIICTCHIIMA Ha JaHHOM DJOTall€ CUYHUTACTCA
Hec(OPMHUPOBAHHOM.

2 [loka3aTe/u OlleHUBAHUS NJAHUPYEMBbIX Pe3yJIbTATOB 00y4YeHHUs

Komnerennus OITK-8 «CriocoGeH oCymecTBIsATh MOUCK, XpaHeHHe, 00paboTKy 1 aHaIH3
nH(OpMaIUK U3 pa3IMYHBIX HCTOYHUKOB U 0a3 JaHHBIX, PEJICTABIATH €€ B TpeOyemMoM (opmare ¢
MCIIOJIb30BaHNEM MH(POPMAITMOHHBIX, KOMIIBIOTEPHBIX U CETEBBIX TEXHOJIOTHII

Ta6muma 2.1 — Kputepuu OlleHKH UHANKATOPOB TOCTHXKCHUS KOMITETEHIIUN

PesynbTaThl 00yueHUs IO JUCIUIIMHE
k| T
Koa u popmynupoBka uHAUKAT " Kpurepuu onieHuBaHus pe3ysibT
Opa IOCTHXKEHHUs KomneTeHuun | O | aToB O0yUCHUS
pe Pesynbrat
pe
3_
3_
Ta
Ta
OIIK-8.1k : IIpumensier Merox .
Y | NpOBOAMTH CPaBHUTENBHBIN aHa | MPOBEICHHE CPABHUTEIHLHOIO &
bl TIOMCKA ¥ XpaHeHus: uHpopma | P
M | JIU3 ¥ BBIOOp CTATHCTHYECKUX M | Hain3a U BIOOpA CTAaTUCTHYECK
LMY C UCTIOJIb30BAHUEM COBpPEM pl|
€H | erosoB Ul aHaJIM3a KOHKPETHBI | MX METOOB JUIS aHaJIM3a KOHKP
CHHBIX MH(QOPMALIMOHHBIX TEXH | 2
N ue | X JaHHBIX €THBIX JIJAaHHBIX
OJIOTHi
OIIK-8.2k : Ucnonb3yeT coBpe P 3u 6036 3HaHUE METOJIOB 00PaOOTKH U a
MEHHbIE UH(POPMAIIMOHHBIE TEX 1| an OCHOBHBIX METONOB OOPAbOTKU | yayy3a GonblINX JAHHBIX, HCIIO
HoorH Ui o6paGoTku wanan | | 1 aHaim3a GOIBIINX JaHHbIX JIb3yeMBIX TIPH PEIEHHH Mpode
n3a uHpoOpMaLn CCHOHAJIbHBIX 3a]1a4
HPUMECHEHUS CTATUCTUYECKUX M | NPUMEHEHHE CTATHCTUYECKUX M
P H [ eromos mis 06paGoTky v aHaMK | eTOHOB It 0OPaObOTKH M aHAIH
b aB | 3a Oonpmmx 00beMOB MH(pOPMa | 3a GompmMX 00BEMOB HHPOPMa
3 Bl | [MH C UCTIOJIF30BAHUEM IpOrpa | IMH C UCTIOJIB30BaHUEM IIPOrpa
K MmbI RStudio mmbl RStudio

Ta6mx1ua 3aIOJIHACTCA B COOTBCTCTBHUU C Pa3aCiOM 1 Paboueit IIporpaMmbl JTUCHUILIINHBI

(Motyst).




3 IlepeyeHb OLICHOYHBIX CPEICTB

Ta6mmma 3 — [lepeueHb OIIEHOYHBIX CPEACTB MO IUCIUILIAHE (MOIYIIIO)

HanMeHoBaHHE OLIEHOYHOTO CPEACTBA U IIP
Kourponupyembie mianupyemsie pesy | KoHTpoimpyembie TeMbI encrasrnenue ero 8 ®OC
JBTATHl 00y IEeHHS JVICITUTIITHHE . [IpoMeskyTouHas ar
Texymuii KOHTPOJIb
TecTarus
OuHas popma 00yUeHHUS
P/l 3HaHHE : OCHOBHBIX METO 1.1. BBeaenue B aHamu3 6
JI0B 00pabOTKM 1 aHanmM3a | onbImux gaHHBIX. O030p n | CobecemoBanme Tect
OOJBIINX TaHHBIX CTOYHHUKOB HH()OpMAIIHH.
1.2. TexHomoruu XxpaHeH
ust 1 00paboTku Oonpimx | CobecemoBanue Tect
JTAHHBIX.
1.3. CoBpeMeHHBIE IPOTP
aAMMHBIC CPEACTBA aHAJIH3
pen CobecenoBanue Tect
a 00JbIINX 00BEMOB HH(D
OpPMAIHH.
1.4. Metons! 06paboTKu
M aHajau3a OOJIBIINX JaHH CobecemoBanue Tect
BIX.
P12 VMeHue : IpOBOAKTE Cpas | 1.5. C6op u xpaHeHue 60 [IpakTuueckas pabo Tecr
HHUTEILHBINA aHAIN3 U BBIO JbIIUX JAHHBIX. Ta
Op CTaTUCTHYECKUX METOJ
OB 1115 AHANH32 KOHKPETH 1.6. Metonsr 06paboTKH, . ;
BIX IQHHBIX aHaNIM3a U BU3yaIH3aluu pakTuyeckas pabo | .
OOJIBIINX TAHHBIX B IIPOT Ta
pamme RStudio.
P13 Hagbik : npuMenenus cra
THUCTHYECKUX METOJIOB T 1.6. Metonsr 06paboTKH,
s 00paboTKu 1 aHanmm3a 6 aHaIu3a U BU3yanu3aluu IpakTudeckas pado Tecr
onpIIuX 00eMOB HHGOP 0OJBIINX NaHHBIX B IPOT Ta
Malli1 C UCIoJb30BaHueM | pamme RStudio.
nporpamMmMel RStudio

4 Onucanme nmpouecaypbsl O€eHUBaHUA

KauectBO cpopMHUpPOBAaHHOCTH KOMIICTCHIIMH Ha JaHHOM JTale OICHUBAETCS 10
pe3yibpTaTaM TEeKYIIUX W MPOMEKYTOUYHBIX aTTECTAlMi MPHU MOMOIIU KOJWYECTBEHHOH OICHKH,
BBIpOKCHHOUW B Oammax. MakcumanbHash cymMma OaioB MO AMCHHUIUIMHE (MOAynmio) paBHa 100

Oayutam.

OueHouHOE CPEeACTBO
Bu yueGHoii aesrenbHOCTH OTueT 1o BHINOJIHEHHBIM IIpa .
CobecenoBanue Uroroseiit Tect  [UToro
KTUYECKUM paboTam
Jlexun 10 10
[IpakTudeckue 3aHATHS 60 60
CamocrosTenbHas padbora 10 10
Urorosas arrectanus 20 20
Hroro 20 60 20 100

CymmMma 6ansioB, HAOpaHHBIX CTYAEHTOM IO BCEM BUIaM y4eOHOW JEATENbHOCTH B paMKax

JAUCHUIIIIMHBIL, ICPECBOAUTCA B OLICHKY B COOTBCTCTBHUU C Ta6JII/II_IeI7L




Cymma anioB

10 JUCHHUITIINHE

OLneHka 1o NpoMexy
TOYHOH aTTeCTAIluN

XapaKTepI/ICTI/IKa KadyeCTBa Cq)OpMPIpOBaHHOCTI/I KOMIICTCHIINH

CTyIeHT IeMOHCTPHUPYET COPMHPOBAHHOCTh JUCLMIUTMHAPHBIX KOMIICTEHIIUH, 00
Hapy KMBaeT BCECTOPOHHEE, CUCTeMaTHIeCKoe U NTy0oKoe 3HaHue y4eOHOro mMaTep

o191 510 100 «324TCHO» / Hajia, yCBOMII O(jHOBHyIO HI/IT?paTypy U 3HAKOM C JIOTIOJIHUTENILHON JIUTEPaTypoid, pe
«OTJIMYHOY KOMEH/JOBaHHOH MPOTPaMMOH, yMeeT CBOOOAHO BBINOIHATH MIPAKTHUECKUE 3a1aHN,
HpeIyCMOTPEHHBIE TIPOrPaMMOii, CBOOOJHO ONEpPHUPYeT NPHOOPETEHHBIMHU 3HAHUSIM
U, YMEHUSIMH, IPUMEHSIET UX B CUTyaLUsIX IOBBIIIEHHOH CI0XKHOCTH.
CTyaeHT 1eMOHCTPHUPYET C(HOPMUPOBAHHOCTh JUCIMIUIMHAPHBIX KOMIIETEHLUH: 0C
ot 76 110 90 «3auTeHO» / HOBHBIE 3HAHM, YMEHHS OCBOEHBI, HO JOIYCKAIOTCA HE3HAYUTEIIbHbIE omVI/IGKI/I, HET
«XOPOLIO» OYHOCTH, 3aTPYIHEHUS IIPH aHATUTHIECKUX OIEepalysax, IEpeHoce 3HAHUN U yMEHU
/i Ha HOBBIE, HECTAHIAPTHBIE CUTYaLUH.
CryzmeHT IeMOHCTpUpyeT c(hOPMUPOBAHHOCTD AUCHUILIMHAPHBIX KOMITETEHIHUIT: B X
«324TCHO» / 0J1¢ KOHTPOJBHBIX MEPOIPHUATHH JIOMYCKAIOTCS 3HAYNTEIbHBIC OLIHOKH, POSBISCTC
ot 61 10 75 «YIOBIETBOPUTEIHH s1 OTCYTCTBHE OT/IEJIbHBIX 3HAHUH, YMEHUN, HABBIKOB 10 HEKOTOPBIM JUCLUIUIMHAPH
o» BIM KOMIIETEHLIUAM, CTYAEHT HCIBITHIBAECT 3HAYUTEIILHbBIE 3aTPYAHEHUS IIPU OTIEPUDP
OBaHMH 3HAHWAMU ¥ YMEHHUSMM NPU UX IIEPEHOCE HA HOBBIEC CUTYALIMH.
«HE 3a4TCHO» /
or 41 10 60 P —— VY crynenTa He C(I)OI?JMI/IpOBaI:IJLI JUCLUILIMHAPHBIE KOMIIETEHIUH, IIPOSBIIAETCS HEO
CTaTOYHOCTb 3HAHUM, YMEHUH, HABBIKOB.
HO»
«HE 3a4TeHO» /
o1 0 10 40 JlucryIuimHapHble KOMIETEHIIMH He c(OPMHUPOBAHEL [IposBIsSeTcs MOJIHOE MM

«HCYHOOBJIETBOPUTECIIb
HO»

MIPAaKTHYECKH TTOJTHOE OTCYTCTBUE 3HAHUH, YMEHHIA, HABBIKOB.

5 IlpumepHbIe OlIeHOYHBbIE CPeCTBA

5.1 IlpumepHBbIii NepevyeHb BONPOCOB 10 TeMaM

KoHTpoJibHBIE BOPOCHI AJis codeceJ0BaHus 10 TeMaM
Tema 1. BBenenue B ananu3 6onbmux JaHHbIX. O030p HCTOYHUKOB WH(OPMAITUH.

PN R DN =

—_

Jaiite onpeneneHne MOHATUIO «MH(OPMAIIHOHHBIE PECYPCHI».

Yro o3HauaeT «MHPOPMALMOHHBIH TOUCK»?
HNHpopMannOHHO-KOMMYHUKAIMOHHBIE TEXHOJIOTHUH, YTO 3TO?
[Tepeuncanre OCHOBHbIE KOMIIOHEHTHI Tpoliecca MoucKa HHPOpMalnu.
Onpenenure NOHATHE «MHPOPMAIIIOHHBIE CUCTEMBIY.
Oxapakrepu3syiiTe mopTan OTKPBIThIX JaHHbIX PO.

Onpenenure CymHOCTb MOHATHS «OOJIBIINE JaHHBICY.

Onpenenure nousitue Data Mining.

KakoBslI riaBHbIe IP00IEMbl 6€30MaCHOCTH «OONBIINX TaHHBIX»?
JaiiTe xapakTepucTHKy NpuHIUIY 6e30macHOCTH «intelligencey.

Tema 2. TexHonmoruu xpaHeHust 1 00pabOTKU OOJBIINX TaHHBIX.

SN e

[TepeuncanTe TEXHOIOTMU XPAaHEHUS OOJIBIINX JTAHHBIX.
XapakTepuCTUKH CUCTEMBI XpaHeHus JaHHbIX RCS.
Amnanu3 6onpmux gaHHbIX B QlikView.

XapaKTepUCTUKU CHCTEMBI XpaHEeHUs TaHHBIX [lonnbaT.
Kakne Monenu qaHHEIX BBl 3HaeTe?

Yro BKIItOYAET NepBUYHAsA 00pabOTKA JAHHBIX?

Tema 3. CoBpeMeHHBIC TPOTrPAMMHEBIE CPEACTBA aHATN3a O0IBIINX 00HEMOB HH(POPMAITHH.

1. ITlepeuncnute mporpaMMHbIE CpPECTBA aHATN3a JAHHBIX: IIJIATHBIE U OECIUIaTHBIE.
[TpeumymectBa pabora ¢ JaHHBIMH B iporpamme R-Studio.
3. KakoBBI BO3MOKHOCTH TIPEICTABIICHUSI IaHHBIX B mporpamme R-Studio?
Tema 4. CtaTHcTUYECKHE METObI aHAIN3A JAHHBIX.




[a—y

Onuiure cBOMCTBAa HOPMAJIBHOTO PACIIPEIEICHHUS.
Omnpenenure pa3nuyust MEX]y apaMeTpUIECKUMU, HETTapaMeTPUIECKUMU U
HOMMHAJILHBIMHA METOJIaMHU.
Kpurepuu asist onpenesieHus pa3inyuii B BBIOOpPKax.
OnuiunTe OCHOBHYIO M0 KOPPEIALMOHHOTO aHAIN3A.
Yro nmoxka3zeiBaeT ko3 durment koppessiuuu [Tupcona?
KoadduumeHTs! CBsI3M MEX/Ty TIEPEMEHHBIMHU, HE TIOJYUHSIOIIIMHUCS HOPMAJIHLHOMY 3aKOHY
pacnpeneseHusl.
7. Jlnst uero npUMEHSIOT PErPECCUOHHBINA aHAIN3?
8. Tumnsl perpecCHOHHBIX MOACIIEH.
9. Kaxk npoBepuTh aJeKBaTHOCTb IOCTPOCHHOMN PErPECCUOHHON MOJENnH?
10. OcHoBHas uzest AMCIEPCUOHHOTO aHATHN3A.
11. CymHOCTh KJIACTEPHOTO aHAIN3A.
12. Jly14 9ero Ucnonb3yroT IUCKPUMUHAHTHBIN aHaIn3?
13. Ilenu npumMeHnenust pakTOPHOTO aHAIM3A.
Kpamxue memoouueckue ykazanusi
CobecenoBanne MPOBOAUTCS TOCIE W3YYEHHUSI COOTBETCTBYIoIel Tembl. [IpenogaBarens B
YCTHOHU (hopMe 3a7jaeT BOIIPOCHI CTyI€HTaM Ha JIEKLIMOHHBIX 3aHITHSIX.
ILlxana oyenuxu

N

AN

Ne Bannst Onucanue

5 16-20 IIpoueHT MpaBHIBHBIX B 000CHOBAHHBIX OTBETOB OT 95% 10 100%

4 11-15 IIpoueHT npaBHIBHBIX B 00OCHOBAaHHBIX OTBETOB OT 80 10 94%

3 6—-10 IIpoueHT npaBMIIbHBIX OTBETOB C IIOMOIIBIO HABOSIIMUX BOIIPOCOB OT 65 10 79%
2 0-5 IIpoweHT mpaBUIBHBIX OTBETOB OT 45 10 64%

5.2 IIpumepsl 3a1aHUi 151 BHINOJHEHHUS NPAKTHYECKUX padoT

Tema 1. COop naHHBIX U3 pa3IMYHBIX UCTOUYHUKOB B ceTu MHTepHer. IlopTam OTKpBITHIX
naHHbIX P@. Xpanenue nanneix B nporpamme MS Excel.

Tema 2. IlepBru4HbII aHAIN3 JAaHHBIX M BU3YyaJIM3allus TaHHBIX B porpamme Excel.

Tema 3. 3nakomctBO ¢ mporpammoiri RStudio. Cuntakcuc. IlpemcraBieHne HMCXOIHBIX
JaHHbIX B mporpamMme RStudio (BeKTOpHI, MaCCUBBI, MATPHILIbI, CIUCKH, TAaOJIHIIb).

Tema 4. Bribopka 1 nmpeoOpa3oBaHre UCXOAHBIX JaHHBIX B nporpamme RStudio. Ynanenue
IIPOIYILEHHBIX 3HAYCHHUM.

Tema 5. Craructuueckass oOpaboTka maHHbIX B mporpamme RStudio: moncuer
ONKCATEIbHBIX CTATUCTHK.

Tema 6. BoamokHOCTH Tpaduueckoro npeacrasieHus nHdopmauu B mporpamme RStudio:
rpaduueckue GyHKINU OTOOPaKEHHUS OJTHOMEPHBIX U MHOTOMEPHBIX JaHHBIX, Ipa)uueCKUil BEIBOA
C MCII0JIb30BaHUEM I'paUECKUX MapaMeTpPOB.

Tema 7. 3akoHBI pacnpeneneHusl BEpoATHOCTEN, peann3oBanHble B R. IIpoBepka naHHbIX Ha
HOpMaJlbHOCTh pacnpeaeneHus: kputepun lanupo-Yunka, Konmoroposa-CmupHOBa u  J1p.
YPOBEHB CTATUCTUYECKOM TOCTOBEPHOCTH.

Tema 8. CpaBuenue BbiOOpok. Kputepmii Crtbrlonenta, Kpurepmii cormacust Xu-KBajpaT
[Tupcona, Kpurepuit Konmoroposa-CmupHoBa.

Tema 9. Henapamerpuueckue METOAbl CpPaBHEHUS [UIsl 3aBUCHUMBIX M HE3aBHCHMBIX
BBIOOpOK: KpuTepuii YuikokcoHa, kpurepuii Kpackena-¥Yomuca.

Tema 10. Koppensimonnsnii ananus. Pacuer xoaddurmentoB xoppemsmuu I[lupcona,
Cnupmena, Kenpanna

Tema 11. PerpeccuonHslii ananu3 (JuHEHas 3aBUCUMOCTH). [locTpoenue nuHEHON
mozenu. [IpoBepka aneKkBaTHOCTH TOCTPOCHHON MOJEIIN.

Tema 12. PerpeccuoHHbli aHanu3 (HEJIMHEWHAs 3aBUCUMOCTh). OmnpeneneHue BHUAA
3aBucuMOCTH. [locTpoenne Mmoaenu. [IpoBepka agekBaTHOCTH MMOCTPOEHHON MOJIENH.

Tema 13. OgHO(paKTOPHBIN TUCTIEPCUOHHBIN aHAIN3.



Tema 14. MHOTO()aKTOPHBIN AUCTIEPCUOHHBINA aHATIH3.

Tema 15. @akTOpHBINA aHAIN3.

Tema 16. KnacrepHslii aHanus.

Tema 17. Bo3MoxHOCTH Tpauieckoro MpeacTaBieHUus HWHGOpPMAIMU B IpOrpamme
RStudio: rpaduueckne ¢GyHKIEM OTOOpaXkKeHWs OMHOMEPHBIX M MHOTOMEPHBIX JIaHHBIX,
rpaduuecKuil BBIBOJI C UCIIOIB30BaHUEM TpapUUECKUX NapaMeTPOB.

Kpamkue memoouueckue ykazanus

Ha BbInosHeHue OHOM MpaKTHYecKoW paboThl OTBOAUTCS HE 00Jiee OJHOTO JBYX4acOBOTO
3aHsATH. [locie BRINOTHEHUS KaXKION MPAKTUYECKOW pabOThl CTYACHT JOJKEH MPEICTaBUTh OTUET
B BHJIE CKpUIITA C ONMHMCAHHUEM IOJIyYEHHBIX PE3yJIbTaTOB, a TaKK€, OTBETUTh HAa COMYTCTBYIOLIUE
BOIIPOCHI 10 TEME.

Illxana oyenku

Ne Bamner Omnucanne

CTyIeHT JeMOHCTPUPYET YMCHHUS Ha HTOTOBOM YPOBHE: yMEET CBOOOIHO BBIMOJIHATh NPAKTHYECKU
5 47-60 € 3aJlaHus, IPEeSYCMOTPEHHBIE IPOIPaMMOM, CBOOOIHO ONEepUPyET MPUOOPETCHHBIMHU 3HAHUSIMU U Y
MEHUSIMH, TIPUMEHSET UX B CHTYaLUsIX MOBBIIICHHOHN CIIOXHOCTH.

CTyIeHT JeMOHCTPUPYET YMEHHUS Ha CPETHEM YPOBHE: OCBOMJI OCHOBHBIE YMEHHS, HO JIOITyCKaIOTCS
4 32-46 HE3HAUUTENIbHbIE OIIHOKY, HETOUHOCTH, 3aTPyIHEHHS IPH aHATUTHYECKUX OIEpalysX, epeHoce y
MEHUH Ha HOBbIE, HECTaHIAPTHBIE CUTYAIUH.

CTyzeHT JeMOHCTPUPYET yMEHUS U HAaBBIKK Ha 0A30BOM YPOBHE: B X0O/1€ KOHTPOJIBHBIX MEPOIPHATH
M IOIyCKAIOTCsl 3HAUYUTENbHbIE OIIMOKH, IPOSIBIISIETCSI OTCYTCTBHE OTACNBHBIX YMEHHH, HABBIKOB MO

3 26-31
JAUCHUIITIMHAPHBIM KOMIIETCHIMUAM, UCHBITBIBAOTCA 3HAYUTCIIbHBIC 3aTPYJHCHUS ITPU OIICPHUPOBAaHU
1 YMEHUAMMU U IIPU UX IIEPEHOCE Ha HOBBIC CUTYyallUH.

2 0-25 CTy}IeHT JACMOHCTPUPYET YMEHHS U HaBbIKU Ha YPOBHEC HUXKE 6a30Boro: TMIPOSABJIACTCA HEAOCTATOYHO|

CThb yMeHI/Iﬁ M HAaBBIKOB.

5.3 UToroBmlii TECT

JlaHHBIE - ATO

a) GaxThl, XapaKTepU3YIOIIHE 00BEKTHI, TPOIECCHI, IBJICHHS MMPEAMETHON 00JIacTH

b) naHHBIC, paccMaTpUBaeMble B KAKOM-JINOO KOHTEKCTE, U3 KOTOPOTO MOJIb30BaTEIbh MOXKET
COCTaBUTH COOCTBEHHOE MHEHUE

C) 3aKOHOMEPHOCTH MpOOJIEMHOM 00JIaCTH, MOJYyYEHHBIE B pe3yibTaTe MPaKTHUYECKOU
JESTENIBHOCTH U TPO(ECCHOHATBLHOTO OMbITAa, MO3BOJISIIONIME CHEIHATMCTAM CTaBUTh U pellaTh
3aJ]a4M B ATOM 00IaCTH

d) cBenenwus, mepenaBaeMple JIFOJbMU YCTHBIM, TUCEMEHHBIM WIJIH IPYTHM CITOCOOOM

Kakum npuzHakoM He 00agatoT 60bIlIre JaHHbIE?

a) MHOTOOOpa3ue JTaHHBIX;

b) TO0CTOBEPHOCTH JIAHHBIX;

C) CKOPOCTh HAKOIUICHUS JaHHBIX;

d) Tunm3arueit HCXOMHBIX JaHHBIX.

Cnabo cTpyKTypupOBaHHBIE JaHHBIE MOTYT OBITH 3aMKUCaHbI B popme

a) TabuIr;

b) oTAETBHBIX BEKTOPOB (CTPOK);

C) 3amucei MPOU3BOIBHOM MOCIIE0BATEIFHOCTH;

d) TaGauI ¥ OTHOIIICHHIA.

HecTpykTyprpoBaHHbIe TaHHBIE MOTYT OBITh 3alMCaHbI B opme

a) TabmuIr;

b) 3ammceii MPOU3BOILHON MOCIEI0BATEILHOCTH;

¢) TabJUIl U OTHOIICHUH;

d) 3amuceii IpOU3BOIHHON AJTUHBI.

AHaIIUTHK- 3TO

a) CHENMANTUCT, 3aHUMAIOIIMICS AaHaTu30M B pa3iMYHbIX cdepax [eATeTbHOCTH U
pa3paboTKOo¥ MoeIeH Jisk TPOBEICHUS aHATN3a;

b) cnieruanucT B BRIOpaHHOM MpeIMETHOM 00J1acTH;



C) COTPYJHMK BBITIOJTHSIOMUX y3KUI KPYT 3a7a4 B BHIOpaHHOI 06iacTu;

d) coTpyIHUK, KOTOPBI UMEET ONBIT B TPOIPaMMUPOBAHUU.

DKcnepT - 3TO

a) CIEUMAJIUCT, 3aHMMAIOIIMKCA aHAIM30M B pa3IMYHBIX OO0JIACTAX JAEATEIbHOCTH U
pa3pabOTKOM MoJIesIeH Jisl MPOBEICHUS aHATN3a,

b) cnennanucTt B BHIOpAaHHOM NpeIMETHON 00J1aCcTH;

C) COTPYZHHK BBITIOTHSIOIINX y3KUH KPYT 337a4 B BRIOpAaHHOH 001acTu;

d) coTpyIHUK, KOTOPBI UMEET OMBIT B TPOrPaMMHUPOBAHUU.

Knaccudukanus -

a) HEKOTOpHIM HaOOp omepanuii Hax 0a30M JaHHBIX, KOTOPBIM paccMaTpuBaeTCs, Kak
€IMHCTBEHHOE 3aBEpIICHO, C TOYKH 3pPEHHs] TONB30BaTeNsl, JACWCTBHE HaJ HEKOTOpOit
uH(popMaIei, 0OBIYHO CBS3aHO C OOpaIeHNEM K 0a3e TaHHBIX;

b) pa3HOBUIHOCTb CHCTEM XpaHEHMs, OPHEHTHPOBaHA Ha MOJICPXKKY Ipoliecca aHaiau3a
JAHHBIX U UX LIEJIOCTHOCTB;

C) BBICOKOypOBHEBBIC CpPEICTBA OTPAXKCHHS HWH(POPMAIMOHHOW MOIECTH W ONMUCAHUS
CTPYKTYpBbI ITaHHBIX;

d) aT0 ycTaHOBIIEHHE 3aBHCUMOCTH JUCKPETHOW BBIXOJHOM MEPEMEHHOM OT BXOJHBIX
MEPEMEHHBIX.

O0yuato1ast BEIOOpKA -

a) 3Ta TPYNIUPOBKa 00BEKTOB (HAOIIONECHNI) HA OCHOBE JIAHHBIX, OTIMCHIBAIOIUX CBOMCTBA
00BEKTOB;

b) HaOop MAaHHBIX, KaXAas 3alUCh KOTOPOTO IMpeJCTaBiseT co0oil yueOHbI mpumep,
CoZIepKaIIUH 3aJaHHbIE BXO/Ibl, U COOTBETCTBYIOLIUI IPABUIIBHBIN BBIXOJIHON PE3YyJIbTAT;

C) BBISBICHHE B CBHIPHIX [aHHBIX paHEe HEU3BECTHBIX, HETPUBUAIBHBIX, MPAKTHUECKU
MOJIE3HBIX M JIOCTYIHBIX HMHTEPIPETAlUN 3HAHWN, HEOOXOAMMBIX MJIsi TPUHATHA PELICHUNA B
pa3INuHbIX cepax 4eT0BeUeCKON AeSITeIbHOCTH.

Omnbka o0yueHus -

a) 9TO omKOKa, TOMyIIeHHas! MO/IETbIO Ha y4eOHOM MHOXECTBE;

b) 310 ommOKa, MoTyueHHass Ha TECTOBBIX NTPUMEpax;

C) UMEHa, TUIIbI U Ha3HAUYEHUSI 110JIeH UCXOHOM BBIOOPKH JaHHBIX;

d) HaOop nmaHHBIX, Kaxaas 3amUCh KOTOPOTO MPEICTaBISET cOO0OW Yy4eOHBI mHpuUMep,
COJIeprKallero 3aJaHHbIe BXObI, 1 COOTBETCTBYIOUINI MPaBUIbHBIN BBIXOIHOM pe3ynbTar.

JlaHHble, paccMaTprUBaeMble B KaKOM-JTHOO KOHTEKCTE, U3 KOTOPOTO I0JIb30BaTENb MOKET
COCTaBUTb COOCTBEHHOE MHEHUE - 3TO

a) JTaHHbIC;

b) 3HaHUS;

¢) uadopmarus.

MHOXeCcTBO IPUMEPOB, UCTIONIBb3YEMOE /ISl IPOBEPKU pabOTHl CKOHCTPYHPOBAHHONW MOJIENH,
Ha3bIBACTCS

a) TECTOBBIM MHOKECTBOM;

b) MHOXECTBOM BXOJIHBIX IEPEMEHHBIX;

¢) 00y4YaroIMM MHOKECTBOM;

d) MHOKeCTBOM BBIXOJHBIX TIEPEMEHHBIX.

Mopens (anropuT™) Ha3bIBAIOT 00yYaeMbIM €CITH

a) MOJIeJIb OCYIIECTBIISIET HMHTEPAKTUBHOE B3aUMOJIEHCTBUE C SKCIIEPTOM;

b) Mozenp (aNropuT™M) CaMOCTOSTEIBHO OOHAPYKHUBAET B JAHHBIX MPUCYTCTBYIONINE B HUX
3aKOHOMEPHOCTH;

C) MOZelb (aITOPUTM) CAMOCTOSITENIBHO HCTIOIb3YeT U3BECTHBIE 3aKOHOMEPHOCTH.

Tabmu1el B 6a3ax JaHHBIX MPEAHA3HAYCHBI [

a) XpaHEHUs JaHHBIX 0a3bl;

b) ot6opa u 006paboTKM AaHHBIX a3k,

C) aBTOMAaTHUYECKOI'0 BHITIOJIHEHMSI TPYIIIIBI KOMaHI;

d) Bu3yanu3anuu JaHHBIX.



Data Mining Bxiitouyaet B ce0s

a) oAuH 0a30BbIM MeTO/1 OOHAPYKEHUS 3HAHUII;

b) TOJIBKO CTATUCTHUECKUE METO Il 00paOOTKM AAHHBIX JUIsl U3BJICUEHUS 3HAHUM;

¢) 0OJIBIIIOE YHCIIO PA3TUYHBIX METOJIOB U3BIICUECHUS 3HAHUA;

d) GoJbIIIOE YHMCITO CTATHCTHYECKUX METOJIOB U3BIICUCHUS 3HAHUH.

Llenb0 MOCTPOCHUS MOJIENIN PETPECCUU MOYKHO Ha3BaTh

a) TMPOTHO3MPOBAHME YHCIOBOM 3aBHCHUMOM IEPEMEHHOHN, OCHOBBIBAsCh Ha BBIOOpKE
HENPEPbIBHBIX U/WIIN KaTErOPUAJIbHBIX IEPEMEHHBIX;

b) oObearHEHNE 0OBEKTOB MM HAOIIONCHUH, HA OCHOBE OJIM30CTH 3HAYEHUI MX aTpuOyTOB
(Mpu3HaKoB);

C) UCCIIeZIOBAaHUE B3aMMHOM CBS3U MEXy 00BEKTaMU U/UIIU COOBITUSMU;

d) pa3Ouenns MHOXeCcTBa 0OBEKTOB MJIM HAOIOICHUI HA allpHOPHO 3alaHHBIE TPYIIIHI.

Llenbto 3aaun KnaccU(pUKALMA MOYKHO Ha3BaTh

a) YHUCIIOBOW 3aBUCHUMON MEPEMEHHOH, OCHOBBIBasCh Ha BBIOOPKE HEMPEPBIBHBIX H/HIU
KaTerOpUaIbHBIX TIEPEMEHHBIX;

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

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

d) pa3buenus MHOXKecTBa 0OBEKTOB WIIM HAOMIOICHUH HA allPHOPHO 3aJJaHHbIE TPYIIIHI.

[lenbio 3a1aum KIIacTepU3allii MOKHO HA3BaTh

a) YHUCJIOBOM 3aBUCHMOW TIEPEMEHHOM, OCHOBBIBASCh Ha BBIOOPKE HEMPEPHIBHBIX HW/HIU
KaTeropuasbHbIX MEPEMEHHBIX;

b) oObeanHEHNE OOBEKTOB WM 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 TPYIIIHI.

Llenbto (hopMUpOBaHMS ACCOLMATUBHBIX MPaBUII MOYKHO Ha3BaTh

a) YMCIIOBOW 3aBHCHMMOW MEPEMEHHOH, OCHOBBIBAasCh Ha BHIOOPKE HEMPEPHIBHBIX H/HIN
KaTeropuajbHbIX EPEMEHHBIX;

b) oObeanHEHNE 0OBEKTOB MM HAOIIONCHUH, HA OCHOBE OJIM30CTH 3HAYEHUI MX aTpuOyTOB
(mpu3HAKOB);

C) YCTAHOBJICHHE B3aUMHOMN CBSI3U MEXKIAY OOBbEKTaMU H/UIH COOBITUSAMU;

d) pa3OueHns MHOXecTBa 0OBEKTOB MJIM HAOIOICHUI Ha allpHOPHO 3alaHHBIE TPYIIIIHI.

K xmaccy nmpornosupytonmux 3agad Data Mining oTHOCHTCS

a) KJlacTepHu3alus;

b) mouck acCOIMaTUBHBIX MPABUIL;

C) perpeccusi;

d) Knaccudukarms.

JIBa OCHOBHBIX THIIA JAHHBIX B CTATUCTHKE

a) KaYeCTBEHHbIE M KOJIMYECTBEHHBIE;

b) KOJIMYEeCTBEHHBIE U CUMBOJIBHEIC;

C) TEKCTOBBIEC U YNCIIOBBIC;

d) BEeKTOPBI 1 MACCHUBHI.

Kpamxue memoouueckue ykazauus

WToroBeiii TECT MPOBOIUTCS B JJIEKTPOHHOH (hopMe BO BpeMs IOCJIECAHETO B y4eOHOM
nepuoJie MPaKTHUECKOTo 3aHATus. TecT cocTout u3 20 TecToBbIX 3aaaHuil. Ha BbImoIHEHHE TecTa
orBoautcsi 20 muHYT. BO Bpemsi mpoBeNeHHS TeCTa HCIOJIb30BAHWE JIUTEPATYpPhl U JPYTHX
MH(QOPMALIMOHHBIX PECYPCOB JOMYCKAeTCsl TOJBKO [0 MPEJBApUTEILHOMY COINIACOBAHUIO C
IPEeroIaBaTeNeM.

IlIxana oyenku

Ne Bamer Ormnucanue

5 1620 IIpouenT npaBuiibHBIX 0TBETOB 0T 91% 10 100%

4 11-15 IIponenT npaBunbHbIX 0TBETOB OT 80 10 90%




6-10

[IpoueHT MpaBHIBHBIX OTBETOB OT 65 10 79%

0-5

IIponeHT npaBunbHbIX 0TBETOB OT 40 10 64%
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