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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

[InanupyeMbIMu pe3ynbTaTaMyd OOy4YeHUsS MO AMCLUHUIUIMHE (MOAYIIO), SIBISIOTCS 3HAHMS,
yMeHHS, HaBbIKK. [lepedeHb IUTAHUPYEMBIX PE3YJIBTaTOB OOyUYCHHUS MO JUCHUIUIHHE (MOIYIIIO),
COOTHECEHHBIX C IUIAHUPYEMBIMH pe3yJbTaTaMd OCBOCHHMsS 00pa3oBaTENbHOM IMPOrpaMMmBl,
npejacTaBieH B Tabmute 1.

Tabnuua 1 — Komnereniuu, gopmMupyeMble B pe3yibTaTe U3yYEeHUS AUCHUILTUHBI (MOJTYJIs)

Kon un PesynbraThl 00y4eHUs 110 JUCIUTUINHE
HasBanue Konn (hopMyTUpOBKa
OIIOII BO, (dopMyIHpOBKa MHAUKAaTOpa Kon
COKpAIICHHOC KOMIIETCHIIUH AOCTUKEHHS pe3yib DopMyIHpOBKa pe3yIbTaTa
KOMITCTCHIINU
TaTa
09.03.03 IIKB-3 : INKB-3.2x : Pa1 3HaHHE | OCHOBHBIX METOJOB 00PaOOTKH U
«IIpuxnagnas | CnocoGen OcymiecTBusieT aHayimM3a OOIBIINX JAaHHBIX
WHPOPMATUKA» | MPOBOIUTH cOOp JaHHBIX O
(b-11N) obcnenoBanue 3anpocax u
OpraHM3aIvi, MOTPEOHOCTSIX
BBISIBIISITH 3aKa34ynKa
MH(GOpPMAIMOHHEIE | IPUMEHUTENEHO
MOTPeOHOCTH K tunosoit UC
MOJIb30BaTEIIEH,
($hopmupoBath
TpeGOBaHUs K
HHPOPMAITHOHHOK
cHcTeMe
[TIKB-6 : [IKB-6.1xk : P12 YMeHue | mpoBOAUTH CPABHUTEIHHBIN
Cnocoben Beimonuser aHaJIN3 ¥ BEIOOP CTaTHCTHYECCKUX
MOJIETIMPOBATh cO0p MCXOTHBIX METOJIOB JJISI aHAIM3a KOHKPETHBIX
TPUKJIATHBIC JTAHHBIX JIAHHBIX
(busnec) PI3 HaBplky | IpUMEHEHUS CTATUCTUYECKUX
MPOLIECCHI U METOJIOB ATt 00pabOTKU U
PEIMETHYIO aHanu3a 0OJbIINX 00BHEMOB
obnactb HH(OPMALINH C HCIIOIb30BAHUEM
nporpammMbl RStudio

2 MecTo qucuumiannbl (MoayJsi) B ctpykrype OINIOII

OcBoeHHE TUCHUIUIMHBI (POPMUPYET y OOyJaromIuxcsi KOMIIETEHIIUH, HEOOXOIWMBIE IS
MOJATOTOBKU B cooTBeTcTBUHU ¢ TpeboBanussMUu @I'OC BO B 061acTu UCMONB30BaHUS COBPEMEHHBIX
TEXHOJIOTHH 11 00pabOTKH, aHATIN3a U BU3YAJIN3aIlUH OOJIBINNX JAHHBIX.



3. O0beM AUCHUNIMHBI (MOIYJIA)

OO0beM JUCHUIIIMHBI (MOIY/Isl) B 3a4eTHBIX E€IWHUIIAX C YKa3aHUEM KOJIMYECTBa
aKaJeMHYeCKMX 4YacoB, BBIJEICHHBIX HAa KOHTAaKTHYIO paboTy ¢ oOydarommumucsa (1Mo BHUIAM
y4eOHBIX 3aHSATUI) U HA CAMOCTOSITEITFHYIO pa0oTy, IPUBE/ICH B TabIUIIE 2.

Ta6muma 2 — O0miast Tpy10eMKOCTh JUCITUTITUHBI

Tpyno- OO0BeM KOHTAKTHOI paboTHI (dac)
CCMCCTp CMKOCTh
Hassanue 2)60 p:g Hacr, 1451(1)4(11)(0)0 AypnurtopHas Breayuu- CPC Call)I(“)rpe“fl
OI1OI1 BO y vII @ @(Y)p YAHTOP TopHas
HAA > (3.E) Bcero Tauuu
0300)
nex. | mpak. | 1ma0. [TA KCP
09.03.03
Ipuxnagnas (6](0) b1.B 7 3 49 16 32 0 1 0 59 €]
nH(opmaTHka

4 CTpyKTypa U co/iepKaHue TMCUUILTHHBI (MOTYJIs)

4.1 Ctpykrypa qucuuiiansl (moayas) aiasa O®O

TemaTnueckuii TuIaH, OTPaXKAIOIINI COIEpKAHNE AUCIMIUIMHBI (TIEpEYCHb Pa3lesioB H TEM),
CTPYKTYPUPOBAHHOE IO BHUJAaM y4YeOHBIX 3aHATHH C yKa3aHHEM UX OOBEMOB B COOTBETCTBUH C
y4eOHBIM TIJIaHOM, MPUBEJICH B Tabmwuile 3.1

Tabmuua 3.1 — Paznmensl qucuuruiHel (MOAYAs), BUIBI y4eOHOM AEATENbHOCTH U (HOPMBI
Tekymero Koutpods aiast OPO

Koz pe- Kosn-Bo yacoB, oTBeJIcHHOE Ha Dopma
Ne Ha3zBanune Tembl 3yJIbTaTa P
Jlex [pakr JIa6 CPC TEKYIIETO KOHTPOJIS
00yueHHs

BBenenue B ananus
1 | Gompimx ganubx. O630p PA1 2 0 0 10 cobecenoBanue
WCTOYHUKOB HH(OPMAIHIH.
TexHONIOTHUH XPaHEHUS U

2 | 00paboTKH OOMBIIHX Pa1 2 0 0 6 cobecenoBanne
JIAHHBIX.

CoBpeMeHHbIe
HPOrpaMMHEIE CPEACTBA

3 Pa1 2 0 0 6 cobecenoBanue
aHanMu3a 0OJIBIINX
00B5eMOB HH(POPMAITHH.
Mertonsl 00paboTKu U
4 | anHanm3a OOJIBIIMX P/1 10 0 0 10 cobeceoBaHUE
JTAHHBIX.
5 C6op u xpaHeHHe PI2 0 6 0 10 OTHET MO BHIMOIHEHHBIM

OOJBIINX JaHHBIX. MPaKTHYECKIM paboTam

Mertonsl 06paboTKH,

aHaN3a U BU3yaIn3aluH OTYET MO BHINOJIHEHHBIM
Y P12, PII3 0 26 0 17

GOJBIINX JJAHHBIX B MPaKTHIECKUM padoTamMm

nporpamme RStudio.

Hroro no radiauie 16 32 0 59

4.2 CoaepxxaHue pa3iesioB U TeM IHCHUIVIMHBI (Moayas) A ODPO

Tema 1 Bseoenue 6 ananus ooavuiux oanuvix. O030p uCmMoyHUK08 uHpopmayuu.

Copneprxanue Tembl: OCHOBHBIE ONpPEEICHUs, TEPMHUHBI, 3a]1a41 aHAIN3a OOJIbIIUX JAHHBIX.
Bonpocer 6e3omacHoctu. Ilonstue Data Mining. KornutuBHbIM aHanu3 gaHHbIX. O0630p
ucToyHukoB MHGopmanuu ans Big Data (OTKpbIThie MCTOYHMKM HMH(GOpPMALMU: CTaTUCTHUECKHE
COOpHUKH, OIyOJMKOBaHHbIE OTYEThl M PE3yJAbTaTbl HCCIEAOBaHMN; JOCTYyN K 3aKpbITOM
uHpopmanun). Meroauku c6opa JaHHBIX.

@opMbl M METOJBl NPOBEAEHUS 3aHATUH IO TeMme, IpPUMEHseMble 00pa30BaTENIbHbIC



TEXHOJIOTHM: JIEKLIMH, HA KOTOPBIX JAa€TCSI OCHOBHOM CUCTEMATU3UPOBAHHBIM MATEPHAII I10 TEMaM.
Buapsl caMOCTOATENBHOM TMOATOTOBKH CTYAEHTOB IO TEME: YTEHHE MpeajiaracMou
JTUTEpaTyphl, MOJATOTOBKA K cOOECEOBAHUIO, UTOTOBOMY TECTY.

Tema 2 Texnonoeuu xpanenus u 06pabomxu 6OILUUX OAHHDIX.

Cognepxanne Tembl: OO030p TEXHOJIOTWH XpaHEHHs OONBIIMX MaHHBIX. ba3bl JaHHBIX.
Cucremsbl yrpaBieHus 0a3amMu JaHHBIX. Mozenu MaHHBIX. [oAroTOBKAa WCXOAHBIX JAHHBIX IS
aHaJM3a: MepBUYHAs 00pabOTKa M BU3yaTU3aIisl HMEIONIMXCS TAaHHBIX.

@opMBI M METOABI TPOBEACHHS 3aHATHH 1O TeMe, NpPUMEHsSEeMble 00pa3oBaTeIbHBIC
TEXHOJIOTHH: JICKIIMH, HAa KOTOPHIX JaeTCS OCHOBHON CHCTEMAaTU3UPOBAHHBIN MaTepHaII IO TEMaM.

Buapl caMOCTOSATENPHOW TOJATOTOBKMA CTYACHTOB TI0 TEeMe: YTCHHE MpeaaracMoun
JUTEPATyphl, HOATOTOBKA K COOECEJOBAHUIO, HITOTOBOMY TECTY.

Tema 3 Cospemennvie npocpammmusle cpedcmaa aHaiu3a O0IbUUX 00bemM08 UHGoOpMayu.

Conepxannie TeMbl: O030p COBPEMEHHBIX IMOMYISPHBIX MPOTPAMMHBIX CPEIICTB aHAIN3a
naHHbiX. [lmatHele, OecruraTHple TporpaMMHBIE cpeactBa: Statistica, SPSS, Excel, R-Studio nu
JIPYTHE; UX TPEUMYIIECTBA U HEIOCTATKH.

®opMBI M METOJABI TPOBEACHHS 3aHATHH TIO0 TeMe, NPUMEHSEMbIe 00pa30BaTeIbHBIC
TEXHOJIOTUH: JICKITUH, HA KOTOPBIX JJACTCS OCHOBHOM CHCTEMAaTU3UPOBAHHBIN MaTEpUaIl IO TEMaM.

Bunbl camMoCTOSITENBHOM TMOATOTOBKH CTYJAEHTOB [0 TEME: YTEHHE MpejiaraeMoi
JUTEPATYpPBI, TOJITOTOBKA K COOECEOBAHUIO, UTOTOBOMY TECTY.

Tema 4 Memoowvl 0b6pabomku u ananuza OOILUUX OAHHBLX.

Copnepxannie TeMbl: OCHOBHBIE MOHSATUS MaTeMaTHMYECKOW CTaTHMCTUKH. MeETOIbl aHaiu3a
JAHHBIX: IECKPUIITUBHAS CTATUCTHKA, KPUTEPHH JAJIS IPOBEPKH HA HOPMAJIBHOCThH PACIpeIeICHHUS;
napaMeTpuYecKre, HerapaMeTpUdecKre, HOMUHAIBHBIE METOIbl (KPUTEPHH Ui ONpeAeTICHHUS
3HaUMMOCTH pa3iNuuii B BBIOOPKAX, OMpPEIEICHHE 3aBHCHUMOCTH MEXAY MEpPEeMEHHBIMH,
IIOCTPOEHUE PErPEeCCUOHHBIX MOJENIEH, JUCHEPCUOHHBIN, KIACTEPHBIN, IUCKPUMHWHAHTHBIN,
(haKTOPHBIN aHAIIN3HI).

@opMbl M METOJbl NPOBEACHUS 3aHATUH IO TeMme, NpUMEHseMble 00pa3oBaTelbHbIC
TEXHOJIOTUH: JICKIIIH, HA KOTOPBIX JJAETCS OCHOBHOM CHCTEMAaTHU3MPOBAHHBIN MaTepHaIl IO TEMaM.

Bunel camMocTOATENbHONW TMOATOTOBKH CTYAEHTOB [0 TEMe: YTEHUE MpejiaraeMoi
JUTEPATyphl, HOATOTOBKA K COOECEJOBAHUIO, HITOTOBOMY TECTY.

Tema 5 Cobop u xpanenue OOILUIUX OAHHDIX.

Conepxxanne teMmbl: [loMck UCTOUYHMKOB MH(pOpManMu B ceTd VHTEpHET: OTKpBLITHIE H
3aKpbIThIE UCTOYHUKH JaHHBIX. [lopTan oTkpeIThIX HaHHBIX PD. CoxpaHeHHe JaHHBIX B MpOrpamMMe
MS Excel. IIpeoGpa3oBanue u nepBu4Has 00pabOTKa JaHHBIX.

@opMBI M METOJBl TPOBENCHUS 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 BBITIOTHEHUS, TPH HEOOXOAUMOCTH KOHCYIBTHPYET CTYICHTOB).

Buzabl camocTosITenbHONW TOATOTOBKM CTYAGHTOB II0 TEMe: MOJrOTOBKa OTYeTa 10
MPaKTUYECKUM paboTaM, IMOJTOTOBKA K UTOTOBOMY TECTY.

Tema 6 Memoowi obpabomku, aHanuza u uU3YaAIU3AYUU OONLUUX OAHHBIX 8 NPOCPAMME
RStudio.

Conepxanue temsbl: [IpencraBieHne HCXOAHBIX AaHHBIX B mporpamme RStudio (BekTopsl,
MacCCHBBI, MaTPHIIbI, CIIUCKU, Tabmuipl). CTatucTryeckass oOpaboTka NaHHBIX B Mporpammax MS
Excel n RStudio: moacuer omucaTeNbHBIX CTAaTHUCTHK, Ipa@UuecKoe IpeICTaBiICHUE TaHHBIX.
['pynmupoBKka TaHHBIX, OOHApy>KEHWE 3HAYMMBIX 3aBHCUMOCTEH W TEHICHLUI B pe3yibraTe
aHaJM3a UMEIoIeicss HHPOPMALKH, BBISIBICHUS OTHOLICHHA MEXAY NAaHHBIMH Pa3IMYHOTO THIIA.
[IpuMeHeHne pa3NUYHBIX METOMOB BBIJCICHUS, W3BJICUCHUS W TPYNIUPOBKH JAaHHBIX, KOTOPHIC



MIO3BOJIAIOT BBIIBUTH CUCTEMAaTHU3MPOBAHHBIE CTPYKTYPBI JAHHBIX M BBIBECTH M3 HUX INpaBUIA JUIS
NPUHITHUS DPELIEHUI W MPOTHO3UPOBAHUS HMX TMOCIEICTBUN (PErpeCCHOHHBIN, IUCIEPCUOHHBIN,
KJIACTEePHbIM, JAUCKPUMMHAHTHBIN, (akTOpHBIA aHanu3bl). Bo3MoXHOCTH  rpaduyeckoro
npencraBieHus uHpopmanmuu B mporpamme RStudio: rpadumueckne ¢GyHKIMH OTOOpaskeHHS
OJIHOMEPHBIX M MHOTOMEpPHBIX JaHHBIX, Ipa(UUECKUil BBIBOJ C MCIIOJb30BaHHEM TI'papUUECKUX
[IapaMeTpoB.

@opMBl U METOABI NPOBEACHMS 3aHATHUI 1O TeMe, NpPUMEHseMble 00pa30BaTEIbHbIC
TEXHOJIOTMM: NPAKTUYECKUE 3aHATHUs MPOBOLATCS B KOMIIBIOTEPHOM KJIACCE C HCIOJb30BaHUEM
nporpamMbl RStudio (mpemonaBaTens u3naraer TeMy, NPUBOAUT MPUMEpPHI M JaeT 3a/JaHUC IS
CaMOCTOSITEJIbHOTO BBINOJIHEHUS, IPU HEOOXOJUMOCTH KOHCYJIBTUPYET CTYACHTOB).

Bungel caMoCTOATENBHONW MOATOTOBKM CTYJEHTOB IO TEME: IOArOTOBKA OTYETa IIO
NPaKTUYECKUM paboTaM, IMOJATOTOBKA K UTOTOBOMY TECTY.

5 Metoanueckue yKazaHus 1Jis1 00y4arOIIMXCH MO0 U3YYECHUIO U PeaIu3alui JUCHUIIIMHBI
(Monay.Jis1)

5.1 Mertoauyeckne PEKOMEHIANMH OO0yYAINMMCH 10 H3YYCHHK0 [IMCHUILIMHBI H 10
o0ecrneYeHNI0 CAMOCTOATEILHOI padoThI

Ha nexuusx gaercsi OCHOBHOM CHCTEMATU3UPOBAHHBIA MaTepUa 10 TEMaM.

[IpakTUueckue 3aHATHS POBOASTCS B KOMITBIOTEPHOM KJIACCE C UCIIOJIB30BAHUEM MTPOTrpaMM
MS Excel u RStudio. [IpenonaBaTens m3naraer TeMy, MPUBOIUT MPHUMEPHI M JaeT 3aJaHUC IS
CaMOCTOSITEIILHOTO BBIMONHEeHUS. [Ipr He0OX0IMMOCTH KOHCYIBTUPYET CTYICHTOB.

CamocrtosiTenpHass ~ paboTa  CTYAEHTOB  MOApPAa3yMeBaeT  UTEHHWE  MpeaaracMou
MIPEnoiaBaTesieM JUTEPATyPbl U UCIIOIb30BAHNE MHTEPHET-PECYPCOB ISl MOATOTOBKH K 3aHATHUSM,
TEKYILEH U IPOMEKYTOUHON aTTECTALUH.

[IpoMexxyTo4yHas aTTecTanus - UTOTOBBIN TECT.

5.2 OcobeHHocTH OpraHu3anuu oﬁyqe}mﬂ it JIMI € OrpaHHY€HHBIMH BO3MOYKHOCTSAIMM
3A0POBbS U HHBAJIUI0B

[Tpu HEOOXOIMMOCTH 00YHAIOLIMMCS U3 YHCHIA JIHUIL C OTPAaHMYEHHBIMH BO3MOKHOCTSIMH 3/10pPOBbS U
MHBAIUIOB (T10 3asIBJICHUIO 00YYaIOMIET0Cs ) IPEAOCTABIISETCS yaeOHass HHPOPMALUS B TOCTYITHBIX
dopmMax ¢ y4eToM UX WHIMBUIYATBHBIX ICUXO()U3NIECKUX OCOOCHHOCTEH:

- JJISL L] ¢ HapYUICHUSIMHU 3PEHUs: B NEYaTHON (opMe yBEITHMUEHHBIM mpupToM; B Gpopme
AIIEKTPOHHOIO JIOKyMEHTA; WHJVBHTyaJIbHBIC KOHCYJIBTaIlU! c IIPUBJICYECHUEM
TU(IIOCYpIOTIEPEBOUNKA; UHIMBUAYAJIbHBIE 3aaHNs, KOHCYJIbTALUU U JP.

- 7S ML C HApYLICHUAMH CyXa: B Ie4aTtHoi Gopme; B (hopMe IMEKTPOHHOTO JTIOKYMEHTAa,
WHIUBHyaJIbHbIE KOHCYIBTALUU C IIPUBJICYEHUEM CYPAONEPEBOYNKA; WHAUBUAYAJIbHbIC 3a1aHHUs,
KOHCYJIbTallu! U JIp.

- ISl UL C HapyUIEHUsIMHU OIOPHO-/ABUTaTENIbHOIO ammnapara: B ne4atHoi gopme; B popme
3JIEKTPOHHOIO JOKYMEHTA; UHAUBUyaJIbHbIC 3a1aHHs], KOHCYJIbTALUU U JP.

6 ®oHI OLEHOYHBIX CPEACTB JIfl MPOBEACHHS TEKYILIero KOHTPOJISA U NMPOMEKYTOYHOM
aTTecTAMU O0YYAKOIIMXCS 10 IMCHUIJINHE (MOMYJII0)

B cootBerctBuu ¢ TpeboBaHusMu OI'OC BO pns arrectanmu  oOydarommxcsi Ha
COOTBETCTBUE UWX TICPCOHAIBHBIX JOCTHKCHUN IIAHUPYEMBIM pe3ylibTaraM OOy4YeHHS II0
JUCIUTIINHE (MOIYIIO) CO37aHbl (DOHBI OIIEHOYHBIX CPENCTB. THMOBBIE KOHTPOJLHBIC 3aaHUS,
METOJIMYECKHE MATEPUAIIbI, ONPEACIIAIOIINE MPOLEAYPbl OLCHUBAHUS 3HAHWM, YMEHUN U HaBBIKOB,
a TaKkKe KPUTCPUU M IIOKA3aTed, HEOOXOAWMBIC JJIsi OLEHKH 3HAHWW, YMEHWH, HaBBIKOB W



XapaKTepU3yIoIIne 3Tanbl (OPMUPOBAHUS KOMIETCHIIMNA B MPOIECCE OCBOCHUS 00pa3oBaTeIbHON
MpOTrpaMMmBbl, ipescTanieHbl B [Ipunoxenun 1.

7 Y4yeOHO-MeTOAMYECKOEe M HH(POPMALMOHHOE 0O0ecneyeHrue TUCHUIIJIMHBI (MOAYJIs1)

7.1  Ocnoenaa numepamypa

l. I'yceBa E. H. Teopusi BeposSITHOCTEW M MareMaTW4ecKash CTaTUCTHKA : YUYEOHUKH
[OnexTpoHHbli pecypc] - MockBa : @munra , 2016 - 220 - Pexum gocrymna:
http://biblioclub.ru/index.php?page=book red&id=83543

2. Tyroma C. I, AntemepoBa O. A. Teopusi BEposITHOCTEH 1 MaTeMaTUYECKasi CTATUCTHKA
: YueOHuku [DnekTpoHHbIN pecypc] - Kemeporo : KemepoBckuii rocyiapcTBEHHBIN YHUBEPCUTET ,
2016 - 216 - Pexxum goctyma: http://biblioclub.ru/index.php?page=book red&id=481538

3. Mupkun b. I BBEJJEHUE B AHAJIN3 JIAHHBIX. Y4eOHHK M TpakTUKyM
[DnexTponnsbIil pecypce] : M.:M3aatenbctBo IOpaiit , 2019 - 174 - Pexxum mocrtyna: https://biblio-
online.ru/book/vvedenie-v-analiz-dannyh-432851

7.2 [ononnumenvnas numepamypa

l. benbko MBan BacunbeBuu. Teopusi BEpOATHOCTEH, MaTeMaTHuyecKash CTAaTUCTHKA,
MaTeMaTHYECKOe MPOrpaMMUPOBaHKE : YueOHoe mocodue [DnekTpoHHbIH pecypc] , 2016 - 299 -
Pexwum noctyna: http://znanium.com/go.php?1d=542521

2. BonkoBa Ilonuna AmnpgpeeBHa. Cratuctuyeckass oOpaOoTKa MAaHHBIX B y4eOHO-
UCCIIeIOBATENLCKUX paboTax : YueOHoe mocobue [DnekTpoHHBI pecypc]| : Popym , 2019 - 96 -
Pexxum moctyma: http://znanium.com/go.php?1d=1030246

3. Bonbinkuna; Boponmna (CocraButenb). OCHOBBI TEOPHH BEPOSTHOCTEH W
MaTeMaTUYeCKOM CTaTUCTUKHU [DnekTpoHHbIN pecypc]| : Opén: Uzn-Bo Open TAY , 2018 - 90 -
Pexxum moctyma: https://lib.rucont.ru/efd/684477

4. 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

7.3 Pecypcot ungopmayuonno-menekommynukayuonnou cemu ""Humepnem'’,
6KNI0YAA  npogheccuonanvHvle 03zl OAHHLIX U UHQOPMAUUOHHO-CRPABOYHDbBIE
cucmemul (npu HeoOXO0UMOCHU):

1. Mactunkuii C.2., [lutuxkoB B.K. Craructuueckuit anainu3 U BU3yalu3alus TaHHBIX C
nomotnbio R. - DnexkTpoHHas KHUTA, aapec Aoctyna: http://r-analytics.blogspot.com

2. OnexktponHass Oubnmoreuynas cucreMa «PYKOHT» - Pexum pocryma:
https://lib.rucont.ru/

3. DnekTpoHHas OUONMMOTEYHas cuUcTeMa «YHUBEpPCHUTETCKas OMOIMoTeKka OHJIalH» -
Pexxum noctyna: http://biblioclub.ru/

4. OnektponHass Oubnmuoteunas cucrema ZNANIUM.COM - Pexum pgocrtyma:
http://znanium.com/

5. OnextponHass OuOmmoreunass cucreMa ZNANIUM.COM - Pexum poctyma:

https://biblio-online.ru/
6. Open Academic Journals Index (OAJI). [Ipodeccuonanbuas 6a3a maHHBIX - Pexxum
noctyna: http://oaji.net/

7. [Ipesunentckas Oubnmoreka wm. b.H.Enpnmua (6a3a maHHBIX —pa3sIudHBIX
npodeccroHaIbHBIX o0macTeil) - Pexxum nocryna: https://www.prlib.ru/
8. Nudopmannonno-cnpasoynast cucreMa "Koncynsrant Ilmroc" - Pexxum nocryna:

http://www.consultant.ru/



8 MarepuajbHO-TeXHHYECKOEe o0ecredyeHre JUCHMIUIMHBI (MOAYJf) W IMepedYeHb
MH(POPMANMOHHBIX TEeXHOJIOTHIi, HCIIOJIb3yeMbIX IPH OCYHIeCTBJEHHH 00pa30BaTeJbHOI0
npouecca no JMCuMIvInHe (MOIYJII0), BKJIYasi lepevyeHb MNPOrPaMMHOI0 odecredeHnst

OcHOBHOE 000pPYIOBAHUE:

Komnbrotepst
Mounutop o6naunbiii 23" LG23CAV42K/mbime  Genius  Optical Wheel
npoBoHas/knaBuatypa Genius KB110 mpoBoaHas
Mynbsrumeanitasiii npoexktop CASIO (Snonust)
O6maunbrit morutop LG Electronics yepHsIii +K1aBuaTypa+Mbliiib
Yer-Bo 6ecr.iut.SmartUPS 3000

[IporpammMHoe obecnieueHwue:
RStudio



MHWHOBPHAYKHU POCCUN

BJIAJUBOCTOKCKUI IT'OCYJIAPCTBEHHBI YHUBEPCUTET SKOHOMUKU 1
CEPBUCA

KA®EJIPA THOOPMAIIMOHHBIX TEXHOJIOT UM Y CUCTEM

DOoH/| OIIEHOYHBIX CPEJICTB
JUISL IPOBEICHUS TEKYIIET0 KOHTPOJIS
Y IPOMEKYTOUYHOM aTTECTAIlUU IO TUCHIUTUTHHE (MOIYIIIO)

BBEJIEHUE B AHAJIN3 BOJIbBIINX TAHHBIX

Hampasnenue u HanpaBiIeHHOCTD (TPOQHIIB)
09.03.03 Ilpuknannas nuapopmaTrka. MoOMIIbHBIE TPUIIOKEHUS U HHTEIUIEKTYalbHBINA aHAIH3
JAHHBIX

['on Habopa na OIIOII
2019

dopma 00yueHus
OuHas

Bnamusoctok 2022



1 Ilepeyenb popMHEpyeMbIX KOMIIETEHIHIT

Hassauue OIIOII BO, Koz u popmynupoBka KOMITETEHITH

COKpalicHHOe u

Kon u ¢hopmynipoBKka HHANKATOPA JOCTHKEHHS
KOMIIETEHIIUH

IIKB-3.2x : OcyuiecTisieT cOop AaHHBIX O 3aIp
0Cax U MOTPEOHOCTAX 3aKa34MKa IPUMEHUTENBHO
k Tunosoit UC

09.03.03 «ITpuknagHa
sT ”HOPMATHKAY
(B-TIN)

[IKB-3 : Criocoben npoBoauTs 06¢
JIeZI0BaHNE OPraHU3alUi, BBISBISTH
nH(OPMaNMOHHBIE HOTPEOHOCTH 110
np30BaTeNeH, GopMHupoBaTH TPEOOB
aHMA K HHPOPMAIMOHHOI! crcTeMe

[IKB-6 : CriocobeH MoenupoBaTh [IKB-6.1x : Bommonuser cO0p UCXOAHBIX JaHHBIX
MpUKIaaHbIe (OU3HEC) MPOLIECCH U

MIPEAMETHYIO 00J1acTh

KomniereHnust cuutaercsi cOpMUPOBAHHOW HA JAHHOM JTalle B Clydae, eCiH IOJyYeHHbIe
pe3yabTaTel OOY4YEeHUs MO JWCIMIUIMHE OLEHEHBI IIOJIOKUTENBHO (IMana3oH KPUTEPHEB
OLICHUBAHUA PC3YyIbTAaTOB O6y‘~ICHI/I$I «3AYTCHO», KYAOBJICTBOPUTCIBHO», «XOPOIIO», «OTJ'[I/I‘-IHO»). B
cllydae OTCYTCTBHSI TIOJIOXKHMTEIBHOW OLCHKM KOMIICTCHLMsS HAa JAHHOM OTale CYHTaeTCs
HeC(OPMHUPOBAHHOM.

2 Iloka3zaTe M OLlEHNBAHUS IVIAHUPYEMBIX Pe3yJIbTATOB 00yUYeHus

Komnerennus IIKB-3 «Crnioco6eH mpoBoauTh 00cie10BaHie OpraHU3alvii, BbISIBIATH
MH(POPMALIMOHHBIE TOTPEOHOCTH MOJIb30BaTeNeH, (hopMUpOBaTh TpeOOBaHUS K HH()OPMAITMOHHON
cHCTeMe»

Ta6mz1ua 21— KpI/ITCpI/II/I OLICHKU MHAUKATOPOB JOCTUKCHUA KOMIICTCHIIUN

Pe3ynpTaTel 00y4eHHS 1O TUCIUILTHHE
K T
Kon u popmynmpoBKka HHAUKAT " Kpurepuu orieHHBaHUS pe3yibT
Opa IOCTIKEHHs KomneTeHuun | 04 | aToOB 00yUYeHUS
pe Pesynprar
pe
3_
3_
Ta
Ta
IIKB-3.2k : OcymiectsisieT c00 P 3u 3HaHHE METOAOB OOPabOTKH U a
P IaHHBIX O 3ampocax u noTped b ay | OCHOBHBIX METOOB 00paboTKn Hayn3a OOJIPIIMX JaHHBIX, UCIIO
HOCTSIX 3aKa34MKa PUMEHUTENDb | ne | W aHamisa OOIBIINX JaHHBIX JIb3yEMBIX IIPU PELICHuH npode
Ho K Tunosoi C CCHOHANIbHBIX 33124

Komnerenuusi [IKB-6 «Criocoben MoaenupoBaTh MpuKIIaaHbie (OU3HEC) MPOIECCH U
MPEIMETHYIO 00JIACTh

Ta6muma 2.2 — Kputepuu OlleHKH HHANKATOPOB TOCTHYKCHHS KOMITETEHIIUN

Pe3ynbraThl 00y4YeHUs [0 AUCHUTLTHHE
K T
Kon 1 popMyarpoBKa HHAUKAT . Kpurepuu olieHUBaHUS PE3yIbT
opa IOCTHXKEHUsI KOMIIETEHIIMU Oox o aToB 00yYeHUs
pe PesynbraT
pe
3_
3_
Ta
Ta
ITIKB-6.1k : BeinonuseT coop u P v MIPOBOJIUTH CPAaBHUTEIIBHBIN aHa | MpPOBEICHHE CPABHUTEIBHOTO a
CXOIHBIX JaHHBIX 1 M JIU3 M BEIOOP CTATHCTHYECKUX M | HaJIM3a M BEIOOpA CTATHCTUYCCK
5 €H | eTomoB JuUIA aHaM3a KOHKPETHBI | HMX METOJOB JJIsl aHAIN3a KOHKD
ve | X DaHHBIX €THBIX JaHHBIX




H MIPUMEHEHHSI CTATUCTUYECKUX M | TPUMEHEHHE CTATHCTHUECKUX M

P ap | €TOMOB I 00paboTKU U aHAIIN €TOJI0B A7l 00pabOTKU U aHAIN

I |3 6ousbiinx 00beMoB HHpopMa | 3a OoJbLHIMX 00BEMOB HH(POPMA

3 «y | WM C MCTIOITB30BAHHEM MIPOTpa UM C UCITOJIB30BAHUEM MPOrpa
MMbI RStudio MMbI RStudio

Tabnuira 3amosHAETCS B COOTBETCTBHM ¢ pasfeioM 2 Pabouel mporpaMMbl JTUCIHMILIAHBI

(Momyms).

3 IlepeyeHb OLIEHOYHBIX CPEICTB

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

HaumeHOBaHHE OIIEHOYHOTO CPEACTBA U TP
Kourponupyemele mianupyemeie pesy | KoHTpoaupyemble TeMbl encrasnenue ero 8 POC
JBTATHl 00yYCHUS JVCIIUTITHHBI 5 [IpomesKyTouHas ar
Texymuii KOHTPOIb
TecTarms
Ounas dopma oOyueHus
P1 3HaHHE : OCHOBHBIX METO 1.1. BBegenue B ananus 0
JIOB 00paboTKY M aHaM3a | osiblmx qaHHbIX. O030p u | CobecenoBanue Tecr
OOJIBIINX JTAHHBIX CTOYHHMKOB HH(POPMAIIUH.
1.2. TexHonoruu XpaHneH
us 1 06pabotku 6onpnx | CobecenoBanue Tect
JAHHBIX.
1.3. CoBpeMeHHBIE IPOTP
aAMMHBIC CPEICTBA aHAIN3
ped CobecemoBanue Tect
a OonpInx 00HeMOB HH(
OpMAIHH.
1.4. Metonsr 06paboTKH
n aHanmm3a Oonpmmx maHH [ CobecemoBanme Tect
BIX.
P2 YMeHue : IPOBOAUTB ¢paB | 1.5. C6op u xpanenue 60 | IIpakruueckas pa6o Tect
HUTEJIBHBIN aHaJIU3 U BBIO JBIIUX JAHHBIX. Ta
Op CTATHCTHHECKHX METON [— 6 M 5036
OB JUIS aHAJ3a KOHKPETH -0- VICTOJLbI 0OPADOTKH, Ipa eckas pao
KTHYCCKast
BIX JAHHBIX aHaJM3a v BU3yaIH3aiun p p Teer
OOJBIINX TAHHBIX B IIPOT Ta
pamme RStudio.
P13 HaBrpiku : npumMeHeHus cT
ATHCTHYIECKUX METOJIOB I 1.6. MeTomsr 00paboTKH,
7151 00paboTKM M aHaNMM3a aHaJIM3a ¥ BU3YAIH3auI [IpakTnueckas padco Teer
6opImmx 00eMOB HHGPOP | OONBIMINX JAHHBEIX B IPOT Ta
MaIliH ¢ UCTojb30BaHueM | pamme RStudio.
nporpammMel RStudio

4 Onucanune mpoueaypbl OlleHUBAHUS

KadectBO cpopMHUpOBaHHOCTH KOMIIETEHIIMII Ha JaHHOM JTame OICHUBAETCS IO
pe3yabrataM TEKYIIUX W MPOMEXYTOUYHBIX aTTECTAIlMil MPU TMOMOIIM KOJIMYECTBEHHOW OIICHKH,
BBIpOKCHHOW B Oamax. MakcumanbHash cymMma OaJIoB MO JMCHHMIUIMHE (MOmynmro) paBHa 100
Oammam.

O1LeHOYHOE Cpe€acTBO

Bun yuebnoii nesrensroctn OTueT 1o BHINOIHEHHBIM IIpa
KTHYECKHM paboTam
Jlexuun 10 10

[IpakTuueckue 3aHATUA 60 60

CobecenoBanue HtoroBeiii TeCT Hroro




CamocrosiTenbHas pabora 10 10
HTtorosas arrecraius 20 20
HUroro 20 60 20 100

CymMmma 6anoB, HAOpaHHBIX CTYACHTOM IO BCEM BHJaM YUEOHOW JESITEIBHOCTH B pamMKax
JICIIATUTHHBL, TICPEBOIUTCS B OIICHKY B COOTBETCTBHUU C TAOJUIICH.

Cymma GalioB | Ouenka 1o npomesky
o XapakTepHCcTHKa KadyecTBa C(HOPMUPOBAHHOCTH KOMITETEHIINI
10 JUCLUILIINHE TOYHOHU aTTCCTAlH
CTyIeHT IeMOHCTPHUPYET CHOPMHPOBAHHOCT JUCLMIUTHHAPHBIX KOMIICTEHIUH, 00
Hapy>KMBaeT BCECTOPOHHEE, CUCTeMaTHYeCKoe U NTy0oKoe 3HaHWe y4eOHOro mMaTep
o191 510 100 «324TCHO» / Hajia, yCBOMII O(jHOBHyIO HI/IT?paTypy U 3HAKOM C JIOTIOJIHUTENLHON JIUTEPaTypoOid, pe
«OTJIMYHOY KOMEH/JOBaHHOH MPOTpaMMOH, yMeeT CBOOOAHO BBINOIHATH MIPAKTHUECKUE 3a1aHN,
HpeIyCMOTPEHHBIE TIPOrPaMMOii, CBOOOJHO ONEepHUpyeT NPHOOPETEHHBIMHU 3HAHHUSIM
U, yMEHUSMH, IPUMEHSIET UX B CUTyaLUsIX IOBBIIEHHOH CI0XKHOCTH.
CTyIeHT 1eMOHCTpHUPYET C(HOPMUPOBAHHOCT JUCIMILIMHAPHBIX KOMIIETEHLUH: 0C
ot 76 110 90 «3auTeHO» / HOBHBIE 3HAHM, YMEHHS OCBOEHBI, HO JOIYCKAIOTCA HE3HAYUTEIIbHbIE omVI/IGKI/I, HET
«XOPOLIO» OYHOCTH, 3aTPyIHEHH IIPY aHAJIMTHYECKUX OINEPALUAX, IEPEHOCE 3HAHUM U YMEHU
/i Ha HOBBIE, HECTAHIAPTHBIE CUTYaLlUH.
CryzmeHT IeMOHCTpUpYyeT c(hOPMUPOBAHHOCTD AUCHUILIMHAPHBIX KOMITETEHIHUIT: B X
«324TCHO» / 0J1¢ KOHTPOJBHBIX MEPOIPHUATUH JTOMYCKAIOTCS 3HAYNTEIbHBIC OLIHOKH, POSBIISCTC
ot 61 10 75 «YIOBIETBOPUTEIHH s1 OTCYTCTBHE OT/IEJIbHBIX 3HAHUH, YMEHUN, HABBIKOB 10 HEKOTOPBIM JUCLUIUIMHAPH
o» bIM KOMIIETEHLIMSAM, CTYIEHT UCIBITHIBAET 3HAUUTEIIbHBIE 3aTPYAHEHUS MIPU ONIEPUP
OBaHMM 3HAHUSIMU M YMEHUSMU IIPU UX IIEPEHOCE HA HOBBIE CUTYaLUH.
«HE 3a4TCHO» /
or 41 10 60 P —— VY crynenTa He C(boriMHpOBaHvLI JUCLUILIMHAPHBIE KOMIIETEHIIUH, IIPOSBIIAETCS HEO
CTaTOYHOCTb 3HAHUMH, YMEHUH, HABBIKOB.
HO»
«HE 3a4TeHO» /
o1 0 10 40 S — JlucuuninuHapHele KOMIIETCHIUM HE ct}iopMHpOEaHm. IIposBisieTcs nomnHoe wiu
o NIPAKTUYECKHU TIOJTHOE OTCYTCTBHE 3HAHUH, YMEHHM, HABBIKOB.

5 IlpumepHbIe OlIeHOYHBbIE CPeCTBA

5.1 IlpumepHBbIii NepevyeHb BONPOCOB 10 TeMaM

KoHTpoJibHBIE BOPOCHI AJ1s codeceJ0BaHUsI 10 TeMaM
Tema 1. BBenenue B ananu3 6osbmux JaHHbBIX. O030p HCTOYHUKOB WH(OPMAITUH.

Jaiite onpeneneHne MOHATUIO «MH(OPMAIIHOHHBIE PECYPCHI».
Yro o3HauaeT «MHPOPMALMOHHBIA TOUCK»?
HNHpopMannoOHHO-KOMMYHHUKAIMOHHBIE TEXHOJIOTHUH, YTO 3TO?
[Tepeuncanre OCHOBHbIE KOMIIOHEHTHI Tpoliecca MoucKa HHPOpMaIUu.
Onpenenure NOHATHE «MHPOPMAIIIOHHBIE CUCTEMBI».
OxapakTepu3yiTe NOpTaJl OTKPBITHIX JaHHBIX PO.
Onpenenure CylHOCTb MOHATHS «OOJIBIINE JaHHBIEY.
Omnpenenure nousitue Data Mining.
KakoBslI riaBHbIe P00IEMbl 6€30MaCHOCTH «OONBIINX JaHHBIX»?
JaiiTe xapakTepucTHKy NpuHIUIY 6e30macHOCTH «intelligencey.
Tema 2. TexHonoruu xpaHeHus: 1 00pabOTKH OOJIBIINX JAHHBIX.

COXAN RPN =

—_

[Tepeuncante TEXHOJIOTMU XPaHEHUS OOJIBIINX JTAHHBIX.
XapakTepUCTUKH CUCTEMBI XpaHeHus JaHHbIX RCS.
Amnanu3 6onpmux gaHHbIX B QlikView.

XapaKTepUCTUKU CHCTEMBI XpaHEeHUs JaHHBIX [onnbaT.
Kakne Monenu qaHHEIX BBl 3HaeTe?

Yro BKIItOYAET NepBUYHASA 00pabOTKA JAHHBIX?

SN e i



Tema 3. CoBpeMeHHbIE TPOrPaMMHBIE CPEICTBA aHAIM3a OOJIBIINX 00BEMOB HH(POPMAIIUH.

[lepeuncnure mporpaMMHBbIE CPEICTBA aHAIM3A IaHHBIX: IUIATHBIE U OeCIIaTHBIE.
[TpeumymectBa pabora ¢ JaHHBIMH B iporpamme R-Studio.

3. KakoBbI BO3BMOXHOCTH TPECTABIICHUS JaHHBIX B IporpamMme R-Studio?

Tema 4. CtaTucTHYECKHE METOABI aHAJIN3a JaHHBIX.

N —

[a—y

Onuiure CBOMCTBa HOPMAIBHOTO PACIPEIEICHHUS.
Omnpenenure pa3nuuus MeXly apaMeTpUIECKUMU, HETTapaMETPUIECKUMU U
HOMMHAJIBHBIMHA METOJIaMHU.
Kpurepuu as1st onpeaesieHus pa3iniuii B BBIOOpPKax.
OnuiuTe OCHOBHYIO HJI€I0 KOPPESAILMOHHOTO aHAIN3a.
Yro noka3zeiBaeT ko3 durment koppessuuu [Tupcona?
Koo duumeHTs! CBSI3N MEX/1y EPEMEHHBIMU, HE IO JUUHSIOIIMMHUCS HOPMAJIHLHOMY 3aKOHY
pacrpeneseHusl.
7. st uero npUMEHSIOT PErPECCUOHHBINA aHAIN3?
8. Tunel perpecCHOHHBIX MOJIEIEH.
9. Kak npoBepuTh aIeKBaTHOCTb MMOCTPOECHHON PErPECCUOHHON MO ?
10. OcHoBHas uzes AUCIEPCUOHHOTO aHAIN3A.
11. CymHocTh KJIacTepHOro aHajIu3a.
12. JIns 4ero uCHoab3ylOT AUCKPUMUHAHTHBIN aHaIHU3?
13. Lenu npumeHeHus PaKTOPHOTO aHATH3A.
Kpamxue memoouueckue ykazanusi
CobecenoBaHue MPOBOAUTCS TOCIE W3Y4YEHHUS COOTBETCTBYIoIel Tembl. [Ipenogasarens B
YCTHOHM (hopMe 3a7]aeT BOIIPOCHI CTyI€HTaM Ha JIEKLIMOHHBIX 3aHITHSIX.
LlIxana oyenku

N

SAINAIE IS

Ne Bannst Onwucanue

5 16-20 IIpoueHT MpaBUIBHBIX H 00OCHOBAHHBIX OTBETOB OT 95% 10 100%

4 11-15 IIpoueHT mpaBUIBHBIX 1 00OCHOBAaHHBIX OTBETOB OT 80 10 94%

3 6-10 IIponeHT npaBUIBHBIX OTBETOB C IOMOLIBIO HABOJSALIMX BOIIPOCOB OT 65 10 79%
2 0-5 IIpoueHT npaBMIIbHBIX OTBETOB OT 45 10 64%

5.2 Ilpumepsnl 3a1aHUi 1151 BHINOJHEHHUS NPAKTHYECKUX padoT

Tema 1. COop naHHBIX U3 pa3IUYHBIX MCTOYHUKOB B cetu MHTepHer. IlopTam OTKpBITHIX
nanHbix P®. Xpanenue nanubix B nmporpamme MS Excel.

Tema 2. IlepBruuHbIi aHAIN3 JaHHBIX M BU3yaJIM3allus JaHHBIX B porpamme Excel.

Tema 3. 3nakomctBO ¢ mporpammoir RStudio. Cuntakcuc. IlpemcraBieHne HMCXOTHBIX
JaHHBIX B mporpaMme RStudio (BeKTOpBI, MaCCUBBI, MATPUILIbI, CIUCKH, TAOJIHIIbI).

Tema 4. Bribopka u npeoOpa3zoBaHHe UCXOIHBIX JaHHBIX B porpamMe RStudio. Ynanenue
IPOIMYIIEHHBIX 3HAYCHUH.

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

Tema 6. Bo3zMoxHOCTH Tpaduieckoro npeacraBieHus nHdopmaiuu B mporpamme RStudio:
rpaduueckue GyHKIUU OTOOPaKEHHUS OJTHOMEPHBIX U MHOTOMEPHBIX JaHHBIX, Ipa)uuecKuil BEIBOA
C UCMOJIb30BaHUEM IpapUUECKUX MapaMeTpOB.

Tema 7. 3axkoHbI pacnpeiesieHus BepoaTHOCTel, peann3zoBaHHble B R. [IpoBepka naHHBIX Ha
HOpMaJlbHOCTh pacnpeaeneHus: kputepuu lanupo-Yunka, Konmoroposa-CmupHOBa u  1p.
YpoBEeHb CTATUCTUUECKON JOCTOBEPHOCTH.

Tema 8. CpaBuenue BbiOOpok. Kputepmii Crtbronenta, Kpurepuii cormacus Xu-KBajpaT
[Tupcona, Kpurepuit Konmoroposa-CmupHoBa.

Tema 9. Hemapamerpuueckue METOAbI CpPaBHEHMs [Js 3aBUCHUMBIX M HE3aBHCHUMBIX
BBIOOpOK: KpuTepuil YuikokcoHa, kpurepuii Kpackena-¥Yomnuca.

Tema 10. Koppensumonnsni anamus. Pacuer xoaddurmentoB xoppensmun I[lupcona,



Cnupmena, Kenpanna

Tema 11. Perpeccuonnslii ananu3 (JuHEiHas 3aBUCUMOCTH). [locTpoenue muHEHON
mojenu. [IpoBepka aieKBaTHOCTH MOCTPOSHHON MOJAEIH.

Tema 12. PerpeccuoHHblii aHanu3 (HEIMHEWHAs 3aBUCUMOCTH). OmnpeneneHue BHUAA
3aBucHUMOCTH. [locTpoenue moaenu. [IpoBepka agekBaTHOCTH MOCTPOECHHON MOJIEIH.

Tema 13. OgHOMaKTOPHBIN TUCTIEPCHOHHBIN aHATH3.

Tema 14. MHOTO()aKTOPHBIN AUCTIEPCUOHHBINA aHATIH3.

Tema 15. @akTopHBINA aHAIHS.

Tema 16. KnactepHblii aHanus.

Tema 17. Bo3moxHOCTH rpaduueckoro mpeacTaBieHuss HHOpManuu B Mporpamme
RStudio: rpaduueckne QyHKIMM OTOOpa’k€HHsI OJHOMEPHBIX M MHOIOMEpHBIX JaHHBIX,
rpaduUecKuii BBIBOJI C HCIIOIB30BaHUEM TPaPHUECKUX apaMETPOB.

Kpamxue memoouueckue ykazanusi

Ha BbInonHeHne oHOM NMpakTHYECKOM paboThl OTBOAMUTCS HE OOJiee OHOTO JIByX4aCOBOI'O
3aHsATHs. [locie BRIIOTHEHUS KaKION MPAKTHYECKOW paOOThI CTYACHT JOJDKEH MPEICTaBUTh OTUET
B BUJIE CKpUITA C OMMCAHUEM IOJIyYEHHBIX PE3yNlbTaTOB, a TAKXkKe, OTBETUTh HAa COIYTCTBYIOILIHUE
BOIPOCHI IO TEME.

IlIxana oyenku

Ne Bamsr Ormnucanue

CTyzeHT JeMOHCTPUPYET YMEHUS Ha HTOTOBOM YPOBHE: YMEET CBOOOJHO BBIIOJIHSTE MPAKTHIECKH
5 47-60 € 3aJ1aHus, IPEIYCMOTPEHHBIE TIPOTPaMMOiA, CBOOOIHO OTICpUPYET MPHOOPETCHHBIMU 3HAHUSIMU H Y
MEHHMSIMH, TIPUMEHSCT UX B CUTYAIUAX MOBBIIICHHOH CI0KHOCTH.

CTyIeHT JeMOHCTPUPYET YMCHHUSI Ha CPETHEM YPOBHE: OCBOMJI OCHOBHBIC YMCHHSI, HO JIOITyCKaIOTCS
4 3246 HE3HAYUTEJIbHBIC OMMOKH, HETOYHOCTH, 3aTPyIHEHUS IPH aHATUTHYECKUX OIepanusx, epeHoce y
MEHHI Ha HOBBIC, HECTAHAAPTHBIC CUTYAallH.

CTyzeHT JeMOHCTPUPYET yMEHUS U HaBBIKM Ha 0A30BOM YPOBHE: B XO/I€ KOHTPOJIBHBIX MEPOIPHSATH
1 IOy CKaloTCsl 3HAUUTENbHbIE OIIHOKH, POSBIISIETCS] OTCYTCTBUE OTAENBHBIX YMEHHH, HABBIKOB MO

3 26-31
JUCLMILIMHAPHBIM KOMIIETEHLUSIM, UCIIBITBIBAIOTCS 3HAYUTEIbHBIE 3aTPyAHEHUS [IPU ONIEPUPOBAHU
M YMEHHUSIMU U IIPH UX IIEPEHOCE HAa HOBBIC CUTYaLIUU.

5 0-25 CTyIeHT JeMOHCTPUPYET YMEHHUS U HaBBIKM HA YPOBHE HMXE 0a30BOT0: MPOSABIAETCS HEAOCTATOYHO)

CTb yMeHHfI 1 HAaBBIKOB.

5.3 UToroBbIii TECT

JlaHHbIE - 3TO

a) ¢aKThl, XapaKTePU3YIOIIHE 0OBEKTHI, MPOIECCHI, IBJICHUS MPEIMETHON 00JIaCTH

b) nanHbIe, paccMaTpuBaeMblie B KaKOM-TH00 KOHTEKCTE, U3 KOTOPOTO MOJIb30BaTEIh MOKET
COCTaBHTH COOCTBEHHOE MHECHHUE

C) 3aKOHOMEPHOCTH MpPOOJEMHON 007acTH, TMOJYYEHHBIE B pPE3yJabTaTe IPaKTUYECKOU
JESTENBHOCTH U TPO(GECCHOHATBLHOTO OMbITA, MO3BOJISIIONIME CHEIMAIMCTAM CTaBUTh U pellaTh
3aJa4y B OTOU 00JIacTH

d) cBenenus, nepenaBaeMble JIOJbMHU YCTHBIM, MUCEMEHHBIM WJIH IPYTHM CIIOCOOOM

KakuMm npuzHakom He 00s1afaroT 60iblIne JaHHbIe?

a) MHOTrOOOpa3ue JaHHBIX;

b) 1OCTOBEPHOCTH TaHHBIX;

C) CKOPOCTb HAKOIICHHUS JTAHHBIX;

d) Tunm3aruen uCXOIHBIX TaHHBIX.

Cnabo cTpyKTypUpOBaHHBIE JaHHBIE MOTYT OBITH 3aMKUCaHbI B hopme

a) Ta0mII;

b) OTaENBHBIX BEKTOPOB (CTPOK);

C) 3amnuceid Mpou3BOIBHOM MOCIEA0BATEILHOCTH;

d) TaGauIl 1 OTHOIICHHIA.

HecTpykTypupoBaHHbIE TaHHBIE MOTYT OBITh 3aMCaHbI B opMe

a) Ta0umir;

b) 3amucel MpOU3BOIHLHOM MMOCIEA0OBATEILHOCTH;



¢) TaOJIUIl U OTHOIICHUI;

d) 3anmceit TpOM3BOIILHON JJTHHBI.

AHAIIUTUK- 3TO

a) CIEeIHMaUCT, 3aHUMAIOIIMICS aHaIM30M B PA3IUYHBIX cdepax [IeSATETbHOCTH U
pa3pabOTKOM MoJIesIeH Jisl MPOBEICHUS aHATN3a,

b) cnennanucTt B BHIOpAaHHOM NpeIMETHON 00J1aCcTH;

C) COTPYHHK BBITOJHSIOIINX Y3KUI KPYT 3a/1a4 B BRIOPAHHOH 00J1acTH;

d) coTpyIHUK, KOTOPBI UMEET OMBIT B TPOrPaMMHUPOBAHUU.

DKCHEpT - 3TO

a) CIHEeNUaJuCT, 3aHUMAIOIIUICS aHaM30M B PA3IUYHBIX OOJACTAX JCATEIBHOCTH |
pa3paboTKoil Mozenelt Jis MPOBEICHUS aHATN3a;

b) cnenuanuct B BHIOPAaHHOM MPEIMETHON 00J1aCTH;

C) COTPYIHMK BBITIOJHSIOMIMX Y3KHI KPYT 3a/1ad B BEIOpaHHOW 00J1acTH;

d) coTpyIHUK, KOTOPBI UMEET OMBIT B TPOTPAMMHUPOBAHUH.

Knaccudukanus -

a) HEKOTOpBIH HaOoOp omepanuii Haj 0a30i JaHHBIX, KOTOPBIH paccMaTpUBaeTCs, Kak
€IMHCTBEHHOE 3aBEpIICHO, C TOYKH 3pPCHHsI TOJB30BaTeNsl, JCWCTBUE HAJ HEKOTOpPOi
nHpopmarend, 0OBIYHO CBSI3aHO C OOpaIIeHHeM K 0a3e JaHHBIX;

b) pa3HOBUIHOCTH CHCTEM XpaHEHHs, OPHEHTHPOBAHA Ha MOJIICPXKKY Ipoliecca aHaiu3a
JAHHBIX M UX IIEIOCTHOCTH;

C) BBICOKOYPOBHEBBIE CpPEJICTBAa OTpaK€HUsS HWHGOPMAIMOHHONM MOJEIW M OMUCAHHS
CTPYKTYPBI ITaHHBIX;

d) aTO ycTaHOBIIEHHE 3aBHCHMOCTH JWCKPETHOW BBIXOJHOW MEPEMEHHOH OT BXOJHBIX
MEPEMEHHBIX.

OO6yuatoriast BIOOpKA -

a) 9Ta rPyNMnmupoBKa 0OBEKTOB (HAOIIOACHMIT) HA OCHOBE JTAHHBIX, OMHUCHIBAIOIINX CBOMCTBA
00BEKTOB;

b) Habop MAaHHBIX, KaXAas 3alUCh KOTOPOTO IMPEACTaBIsET COOOW ydYeOHBIM MpHUMep,
cozepKalIui 3aJaHHbIE BXO/Ibl, U COOTBETCTBYIOIINUM MPABUIILHBINA BBIXOAHOM pE3yJbTaT;

C) BBISBICHHE B CBHIPHIX [AaHHBIX paHEEC HEM3BECTHBIX, HETPUBUAIBHBIX, MPAKTHUYECKU
MOJIC3HBIX W JOCTYIHBIX HWHTEPIPETANNN 3HAHWN, HEOOXOJAMMBIX IS TPHUHATHS PEIICHUN B
pa3INuHbIX cepax 4eToBeUeCKOn AeITeIbHOCTH.

Ommbxa oOyueHus -

a) 9To omuOKa, TOMyIIeHHAss MOJIEIbI0 Ha y4eOHOM MHOXKECTBE;

b) 3T0 omMOKa, MOoTyYeHHAs Ha TECTOBBIX MPUMEPAX;

C) UMEHA, THITBl M Ha3HAYCHUS TIOJICH MCXOIHOM BRIOOPKU JAHHBIX;

d) Habop maHHBIX, Kaxdas 3alHCh KOTOPOTO IMpEACTaBIsSeT coO0W y4eOHBINH TpuMep,
COJIepIKaIIero 3aJaHHbBIE BXObI, 1 COOTBETCTBYIOIINI MPaBUIbHBIN BHIXOIHOM pe3ynbTar.

JlaHHBIE, paccMaTprUBaeMble B KaKOM-JTHOO KOHTEKCTE, M3 KOTOPOTO IOJIb30BATEIh MOKET
COCTaBUTH COOCTBEHHOE MHEHHE - 3TO

a) JaHHBIE;

b) 3HaHus;

¢) uadopmanms.

MHOX€eCTBO MPUMEPOB, UCTIOIB3YEMOE /ISl IIPOBEPKU pabOTHI CKOHCTPYHPOBAHHONW MOJIEIH,
Ha3bIBACTCS

a) TECTOBBIM MHOKECTBOM;

b) MHO’)KECTBOM BXOJIHBIX TIEPEMEHHBIX;

¢) 00y4YaroIMM MHOXKECTBOM;

d) MHOKECTBOM BBIXOJTHBIX TIEPEMEHHBIX.

Monens (anroput™M) Ha3bIBalOT 00yYaeMbIM €CIIU

a) MOZIeNIb OCYIIECTBIISIET HMHTEPAKTUBHOE B3aUMOICHCTBUE C SKCIIEPTOM;

b) Mozens (aNropuT™M) CaMOCTOSITEILHO OOHAPYKHUBAET B JAHHBIX MPUCYTCTBYIONINE B HUX
3aKOHOMEPHOCTH;



C) MOJIeJb (aJITOPUTM) CAMOCTOSATENBHO UCIIOJIB3YET U3BECTHBIE 3aKOHOMEPHOCTH.

Tabmuipl B 6a3ax JaHHBIX PEIHA3HAYCHBI TS

a) XpaHEeHUs JaHHBIX 0a3bl;

b) ot6opa u 0O6pabOTKM JaHHBIX Oa3bl,

C) aBTOMaTHUYECKOT'O BHIMIOJHEHUS IPYIIbI KOMaH;

d) Bu3yanuzanum JaHHBIX.

Data Mining Bkito4aet B ce0st

a) oJIMH 0a30BbIN METOT OOHAPYKCHUS 3HAHHH;

b) TOJIBKO CTATUCTHUECKUE METO (bl 00PaOOTKM JAHHBIX JUISl U3BJICUECHUS 3HAHUI;

¢) 60JIBIIIOE YUCIIO PA3TUIHBIX METO/IOB U3BJICUCHHS 3HAHUI;

d) GosbI10€ YKCIIO CTATUCTUYECKUX METOJIOB M3BJICUEHUS 3HAHUH.

Llenb0 MOCTPOCHHS MOJIENIN PETPECCHH MOYKHO Ha3BaTh

a) TMPOTHO3MPOBAHME YHCIOBOM 3aBHCHUMOW IIE€PEMEHHOHN, OCHOBBIBAsSCh Ha BBIOOPKE
HEMPEPbIBHBIX W/WIIN KaTETOPUAIIbHBIX IEPEMEHHBIX;

b) oObearHEHNE 0OBEKTOB WM HAOIIONCHNUH, HA OCHOBE OJIM30CTH 3HAYECHUI MX aTpuOyTOB
(MpU3HAKOB);

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

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

Llenbto 3aaun KIacCUpUKALMA MOYKHO Ha3BaTh

a) YMCIIOBOW 3aBUCHMMOW TMEPEMEHHOH, OCHOBBIBAasCh Ha BBIOOPKE HEMPEPBHIBHBIX H/HIN
KaTeropuajbHbIX EPEMEHHBIX;

b) oObeanHEHNE 0OBEKTOB WM HAOIIOEHUH, HA OCHOBE OJIM30CTH 3HAYEHUI X aTpuOyTOB
(Mpu3HAKOB);

C) UCCIIeZIOBAaHUE B3aMMHOM CBSA3U MEXTY 00BEKTAMU U/UIIU COOBITUSMU;

d) pa3OueHns MHOXecTBa 0OBEKTOB MJIM HAOIOICHUI Ha allpHOPHO 3a/laHHBIE TPYIIIIHI.

[lenbro 3a1aum KITacTepu3aliiil MOKHO HA3BaTh

a) YHUCIIOBOM 3aBUCHMMON MEpPEMEHHOH, OCHOBBIBasChb Ha BBIOOPKE HENMPEPBIBHBIX H/HIN
KaTerOpUaIbHBIX TIEPEMEHHBIX;

b) oO6benuHEeHNEe 00BEKTOB WM HAOTIONCHH, HA OCHOBE OJIM30CTH 3HAYCHHUH UX aTpHOyTOB
(Tpu3HAKOB);

C) UCCIIEZIOBAaHNE B3aMMHOM CBS3H MEXY O0BEKTaMHU W/HITH COOBITHIMU;

d) pa3OueHnss MHOYKECTBAa OOBEKTOB WIJIM HAOJIOICHUI Ha allpUOPHO 3aJJaHHBIC TPYIIIIHI.

Llenbio (hopMUpPOBaHMS ACCOIMATUBHBIX MPABUII MOXKHO Ha3BaTh

a) YMCIOBOM 3aBUCHUMON IEPEMEHHOM, OCHOBBIBASCh Ha BBIOOPKE HENPEPBIBHBIX H/HIN
KaTeropuasbHbIX MEPEMEHHBIX;

b) oObeanHEHNE 0OBEKTOB MIIM HAOIIONCHUH, HA OCHOBE OJIM30CTH 3HAYEHUH MX aTpuOyTOB
(MpuU3HAKOB);

C) YCTaHOBJICHHE B3aUMHOM CBSI3U MEXIAY 00BbEKTaMU H/UIIH COOBITUSAMU;

d) pa3Ouenns MHOXeCTBa 0OBEKTOB MIIM HAOIOICHUI HA allPHOPHO 3alaHHBIE TPYIIIIHI.

K knaccy nporaosupyromux 3aaad Data Mining oTHOCHTCS

a) KJacTepu3anus;

b) mouck accounaTUBHBIX MPaBUIL;

C) perpeccus;

d) Knaccudukanus.

JlBa OCHOBHBIX THIIA JAHHBIX B CTATUCTHUKE

a) KaYeCTBEHHbBIE M KOJIMYECTBEHHBIE;

b) KOJIIMYEeCTBEHHBIE U CUMBOJIBHEIC,

C) TEKCTOBBIE U YUCIIOBBIE;

d) BEKTOpBI U MACCHUBBI.

Kpamxkue memoouueckue ykasanus

WTOroBeIif TECT MPOBOIUTCS B 3JNEKTPOHHOU (hopMe BO BpeMs MOCIEIHEr0 B y4eOHOM
nepuoje MpakTuieckoro 3aHsaTus. Tect coctout u3 20 TecToBbIX 3agaHuil. Ha BeimoaHeHHe TecTa
orBoautcss 20 MuHYT. Bo Bpemsi npoBeleHHs TecTa HCIOJIb30BAHUE JIUTEPATYpbl M JPYIHX



MH(POPMALIMOHHBIX PECYPCOB JIOMYCKAeTCs TOJIBKO [0 MpPEIBapUTEIBHOMY

COTITaCOBaHUIO C

npenoaaBaTecjICM.
ILlxana oyenxu
Ne Bamsl Onucanue
5 16-20 IIponeHT npaBunbHEIX 0TBETOB OT 91% 10 100%
4 11-15 IIpouent mpaBuabHBIX 0TBETOB OT 80 10 90%
3 6—-10 IIpoueHT npaBMIIbHBIX OTBETOB OT 65 10 79%
2 0-5 IIpouenT mpaBuabHBIX 0TBETOB OT 40 10 64%




