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1 Hessp, nuiannpyemMble pe3yabTaThl 00y4eHHs 110 AUCHHUIINHE (MOLYJII0)

Llenpro ocBOeHMS IUCUUILIMH bl «BBerneHue B aHanmu3 OONBINMX JAHHBIX» SBISIETCS
TEOpeTUYecKas 1 MPaKTUIECKasi MOJrOTOBKA CTYIEHTOB K padoTe ¢ OOIBIINMH JaHHBIMU. 3HAHUS,
HOJYYCHHBIE B PE3y/IbTaTe OCBOCHUS AWCIMIUIMHBI, IIOMOTYT IpU cOOpe M aHAIN3e OrPOMHBIX
00BEMOB CTPYKTYPUPOBAHHOM WM HECTPYKTYPUPOBAHHOW HWH(OpPMALUHU, IMPH pa3pabOTKe
MoJIeJIell JaHHBIX U MTOJyYeHUH HOBBIX 3HaHUH. Bce 3T0 He00X0IMMO BBITYCKHHKY JUIS PEIICHUS
Pa3IMYHBIX 33J1a4 MPAKTUYECKON U HAYyIHO-HUCCIIEJOBATEIBCKOM eI TETbHOCTH.

3agaun OCBOCHUS TUCIUIUINHBL:

- IpuoOpeTeHNEe CTYICHTAMU 3HAHUI O TEXHOJIOTUSX MMOATOTOBKH, XpaHEHUs, 00pabOTKH
¥ aHaym3a OOJIBIINX TAHHBIX;

NPUMEHEHHE CTAaTUCTHUYECKUX M MATEeMaTHYEeCKUX METOJOB Ul aHaln3a OOJBIINX
00beMoB HH(pOpMAINH;

* IPHOOpETEeHNE MPAKTHYECKUX HABBIKOB pabOTHI ¢ mporpammoii RStudio.

[TnanupyembIMH pe3ynbTaTaMi 00y4eHUs 0 JUCHHUILIMHE (MOIYJIIO), SBISIOTCS 3HAHHUS,
yMEHUS, HaBbIKU. llepeueHp MIaHUPYEeMBIX PE3yJIbTaTOB OOYyUEHHS MO AUCHUILTUHE (MOIYJIIO),
COOTHECEHHBIX C IUIAHHPYEMBIMU pe3yJbTaTaMH OCBOCHHs 00pa30BaTEIbHON MNpPOTrpaMMBl,
npezcTasieH B Tabnuue 1.

Tabmuna 1 — Komnerenuu, popmupyemblie B pe3yinbTaTe U3YyYeHUS TUCITUTUIMHBI (MOIYIIS)

PesynbraThl 00y4YeHHUs 10 AUCIMILINHE
Kon u Konn
Haspanue hopMmyIrpoBKa
OIIOII BO, opmynHpoBKa HHIUKaTOpa Kox
COKpaIIeHHOC KOMIICTCHIINHN JOCTHIXKCHUA pE3YIIb cDOpMyJ'H/IpOBKa pe3yiibTara
KOMITETECHIINH
Tara
09.03.03 IIKB-3: IMKB-3.2x : Pa1 3HaHMe | OCHOBHBIX METOJIOB 00pabOTKH 1
«[Ipuknagnas | Crocobex OcyecTBisieT aHanau3a OOJBIINX JAHHBIX
MH()OPMATHKa» | IPOBOIHTH c60p TaHHBIX O P/l 3HaHHe | OCHOBHBIX METOJIOB 00pabOTKH U
(b-TT) o0OcnenoBanue 3ampocax u aHaJIM3a OOJIBIIMX AAHHBIX
OpraHu3aLui, NOTPEGHOCTSIX P/12 | YMeHue | mpoBOAUTH CPaBHUTEIbHBIH
BBIABJIATH 3aKas4yrKa aHaJU3 ¥ BEIOOp CTaTHCTUYCCKUAX
nH(pOpMAIMOHHbIE | TPUMEHHUTEILHO METO/IOB VIS aHAIIN3a
MOTPEOHOCTH k tunoBoi IC KOHKDETHBIX JTAHHBIX
nonb30BaTeNeH, P2 | YMeHue | IPOBOJUTE CPAaBHUTELHBIH
hopmupoBats AHAITU3 U BBHIOOP CTATHCTHIECKHX
TpeOoBaHMs K . METOIOB UIS aHAJIN3a
HH(OPMALHOHHOM KOHKPETHBIX JIAHHBIX
cucreme PJI3 | HaBeix | npumenenus craTucTHueckux
METOJIOB JJIs1 00pabOTKH U
aHanu3a OONBIINX 00BEMOB
UH(OpPMALIUK C UCTIOJIb30BAHUEM
nporpammsl RStudio
P13 HaBblk | mpUMEHEHHUS CTATUCTUYECKUX
METOJIOB /7151 00pabOTKH U
aHanu3a 0oJBIINX 00BEMOB
WHOPMAIINHU C UCTIOTb30BaHUEM
nporpammsl RStudio

B mpouecce ocBOeHMS MUCHMIUIMHBI PEHIAIOTCA 3aJa4d  BOCIHUTAHMUS TapMOHUYHO
Pa3BUTOM, MATPUOTUYHOW M COLMAIBHO OTBETCTBEHHOW JTUYHOCTH HA OCHOBE TPATUIIMOHHBIX
POCCHICKUX JTyXOBHO-HPABCTBEHHBIX U KYJIBTYPHO-UCTOPUYECKUX LIEHHOCTEH, MPEACTaBICHHBIE
B Tabimie 1.2.

Tabmuua 1.2 — [{eneBble OpueHTUPHI BOCIUTAHUS

BocnurarenabHble 321241 ®opmupoBaHHe HEHHOCT e esneBble OpHEHTHPDI




@opMUpOBaHHE HAYYHOT0 MHPOBO33PEeHHS H KYJIbTYPbl MbIIIJICHHS

CDOpMI/IpOBaHI/Ie OCO3HaHUus ICHHOCTHU
Hay4YHOI'0 MUPOBO33PCHUA U KPUTUYCCKOI'O FyMaHI/BM CucteMHOE MEIIICHHE
MBIIIJICHUA

(I)OpMI/II)OBaHI/Ie KOMMYHHUKATUBHBIX HABBIKOB U KYJIbTYPbI OﬁllleHI/Iﬂ

®opMHupOBaHUE HABBIKOB ITYOIUIHOTO B3aumonomos u YMmenne paboTaTh B KOMaH/E U
BBICTYIUICHUS M TIPE3CHTANH CBOMX HIEH | B3aMMOyBaXKCHHE B3aUMOIIOMOIIIb

2 Mecto aucuMiiinHbl (MoayJs) B crpykrype OITIOII

JlucuuiuimHa OTHOCHUTCS K 00s13aTeNibHOM YacT yyeOHoro miaHa bioky 1 ("AucuumimHsl.
Moynu'")

3. O0beM AUCHUNJIMHBI (MOAYJIs1)

O0pvemM aucHUIUIMHBL (MOJYJSI) B 3a4eTHBIX €AMHHUIAX C YKa3aHHMEM KOJHYEeCTBa
aKaJeMHYECKUX YacoB, BBIIEJICHHBIX HAa KOHTAaKTHYIO paboTy ¢ oOydarommmucsa (IO BHUIAM
y4eOHBIX 3aHATHI) U HAa CAMOCTOSITENbHYIO paboTy, IPUBE/IEH B TadiuLE 2.

Tabmuna 2 — O6mas TpyI10eMKOCTh JUCITUILTUHBI

Tpyno- O0beM KOHTAKTHOH paboThI (Yac)
€MKOCTb
Cemectp
Hassanue S)D60 p‘r: Hacr, I/IE'ICI)/ICiO)C AynuropHas Bueayu- CPC (all.)TOT]ial\;[fl
OI10I1 BO y v yp YAHTOP TopHas
HUS (3P0, G.E) Beero Talunl
0300) o
nex. | mpak. | ma6. | ITA | KCP
09.03.03
Ipuxnagnas OdO B1.B 7 3 49 16 32 0 1 0 59 6]
nHpopmaTHka

4 CTpyKTypa U coiepKaHue TMCUMILTUHBI (MO1YJIs1)

4.1 CTpykKTypa IucUMILTUHBI (Moays) ajas ODO

TemaTudeckuii miiaH, OTpaKAOUIMI COAEpXKAHUE TUCHUIUIMHBI (TIEpeUeHb pa3/IesioB U
TEM), CTPYKTYpHUPOBaHHOE MO BU/1aM Y4eOHBIX 3aHATHI C YKa3aHHEM UX 00bEMOB B COOTBETCTBHH
C Y4eOHBIM IJIaHOM, IIpHUBE/EH B Tabnune 3.1

Tabnuua 3.1 — Pa3aens! UCHUUIUIMHBL (MOJTYJIs), BUJIBI Y4€OHOH JesITeIbHOCTH U (POPMBI
TeKkymero Kourpoust st OPO

Kon pe- Koi-Bo yacoB, OTBEIEHHOE Ha Dopma
Ne HasBanue TeMbl 3ynbTara P
Jlex IIpaxt J1a6 CPC TEKYILEro KOHTPOJIs
00y4eHust

BBeZ[eHI/Ie B aHaJIu3

1 | Gompmmx naHHBIX. O630p PII1 2 0 0 10 cobeceoBaHue
HCTOYHUKOB HH()OPMAIIHH.

TexHomorum XpaHeHus u

2 | obpaboTku 6oIBLINX PJI1 2 0 0 6 cobecenoBaHue
JaHHBIX.




CoBpeMeHHbIE
HPOrpaMMHBIE CPEJICTBA
aHanu3a 60JIBIINX 00BEMOB
uHbopMaImu.
Mertons! 00paboTKH 1
aHaym3a GOJBIINX JAHHBIX.
CO6op 1 XpaHeHHe OOTBLINX P2 0 6 0 10 OTYeT IO BHIIOJIHEHHBIM
JTAHHBIX. NPaKTHYECKUM paboTam
Mertoasl 00paboTKH,
aHaAIM3a U BU3YaJIN3alin
GOMBIINX TaHHBIX B
nporpamme RStudio.
Hrtoro no tadsmue 16 32 0 59

P11 2 0 0 6 cobecenoBanue

Pl 10 0 0 10 cobecenoBanme

OTYET 110 BBIITOJIHCHHBIM

PJI2, P1I3 0 26 0 17 TPAKTHYECKAM paboTam

4.2 Copep:xanue pa3aejoB U TeM AUCHUITUHBI (Moayas) Aias ODO

Tema 1 Bseoenue 6 ananuz 6onvuiux oarnHvlx. O0630p UCMOYHUKO8 UHDOpMayulL.

Conepxxanne Tembl: OCHOBHBIC OIpENENICHUS, TEPMUHBI, 3a7audl aHaiau3a OOJBIINX
naHHbIX. Borpoce! 6e3onacHoctu. [lonarue Data Mining. KoruutuBHsbIi ananu3 qanabix. O630p
UCTOYHUKOB HH(popMariu aist Big Data (OTKpBIThIE HCTOYHUKH WH(POPMALIUN: CTATHCTUYECKHE
COOpHHKH, ONMYOJIMKOBAaHHBIE OTYETHI W PE3YIbTaThl HUCCIEAOBAHUIN; IOCTYN K 3aKpBITON
uH(popmanun). Meronuku coopa JaHHBIX.

@opMbl U METOJBI MPOBEACHHS 3aHIATUN MO TeMe, MpUMEHseMble 00pa3oBaTeiIbHbIC
TEXHOJIOTUH: JICKIINHU, HAa KOTOPBIX JIa€TCsI OCHOBHOM CHCTEMaTH3MPOBAHHBIM MaTepHa 10 TEMaM.

Bunel camocTosTenbHOM MOATOTOBKM CTYJEHTOB IO TeMe: YTEHHE INpeJiaraeMoun
JUTEPATyphl, TOATOTOBKA K COOECEI0BAHUIO, HTOTOBOMY TECTY.

Tema 2 Texnonoeuu xpanenus u 0o6pabomru 6OIbUUX OAHHBIX.

Copepxannie Tembl: O030p TEXHOJOTWH XpaHEHUS OOJBIINX IaHHBIX. bas3bl NaHHBIX.
CucreMbl ynpapiieHus: 0a3zaMu JaHHbIX. Monenu naHHBIX. [[0roToBKa MCXOMHBIX JaHHBIX JIJIS
aHaJM3a: TepBUYHAsT 00pa0bOTKa M BU3YyaJIN3allUsl HMCIOLIMXCS TaHHBIX.

@dopMBI ¥ METOJBI TPOBEACHHS 3aHITHHA 10 TeMe, NMPUMEHSEMbIEe O00pa3oBaTEIbHBIC
TEXHOJIOTHH: JICKI[UH, HA KOTOPBIX JTA€TCSI OCHOBHOM CUCTEMAaTU3UPOBAHHBINA MaTepHall 0 TEMaM.

Bunel camMoCTOSITENT,HOW TIOJATOTOBKH CTYJEHTOB IO TEMe: YTSHHE TpeJyraracMoin
JUTEpaTyphl, TOJTOTOBKA K cOOECET0BAHUIO, UTOTOBOMY TECTY.

Tema 3 Cospemennvie npocpammHule cpeocmead anaiusa Ooabuwux 00bemMos UHpopmayuu.

Conepxanne TeMbl: O030p COBPEMEHHBIX IMOMYJISAPHBIX MTPOTPAMMHBIX CPEJICTB aHAIH3a
naHHbIX. [InaTtHele, OecrmaTHble mporpaMMHble cpeacta: Statistica, SPSS, Excel, R-Studio u
NPYTUE; UX TPEUMYIIECTBA U HETOCTATKH.

@®opMbl U METOABI MPOBEACHUS 3aHATUI NO TeMme, MpUMEHseMble 00pa3oBaTeIbHbIE
TEXHOJIOTUH: JICKIINHU, HAa KOTOPBIX IaeTCsI OCHOBHOM CHCTEMAaTH3HUPOBAHHBINA MaTEpUaI TI0 TEMaM.

Buasl camMOCTOATENBHOW TOATOTOBKM CTYJIEHTOB II0 TEME: YTEHHE IpeasaraeMoi
JUTEPATYPHI, ITIOATOTOBKA K COOECEI0BAHUIO, UTOTOBOMY TECTY.

Tema 4 Memoowr obpabomku u anaiuza 6OIbUWUX OAHHBIX.

Coneprxanue TeMbl: OCHOBHBIE TOHATUS MaTeMaTHYECKON CTATUCTUKU. MeTOoAbI aHaIu3a
JMAHHBIX: JIECKPHUIITUBHAs CTATUCTHKA, KPHUTEPUW [UISI TIPOBEpPKH Ha HOPMAaJIbHOCTDH
pacripesiesieHus ; mapaMeTpuyecKue, HermapaMeTpruuecKue, HOMUHAIbHbBIE METOBI (KPUTEPUH JUIS
OTIpeNeNIeHUs] 3HAYMMOCTH pa3iMuuii B BBIOOPKaX, OMpEIENICHHE 3aBHCHMOCTH MEXKIY
NEPEMEHHbIMH, TOCTPOCHHE PETPECCHOHHBIX MOJEeJel, JMCIEPCUOHHBIM, KJIacTepHBIH,
JTUCKPUMHUHAHTHBIN, (aKTOPHBIN aHAIN3bI).

@®opMbl U METOABI MPOBEACHUS 3aHATUH MO TeMe, MpUMEHseMble 00pazoBaTeIbHbIE
TEXHOJIOTUH: JICKIINHU, HAa KOTOPBIX JIa€TCsI OCHOBHOM CHCTEMAaTH3UPOBAHHBIA MaTEPUAI TI0 TEMaM.



Bugel camocTOATENBHONM MNOATOTOBKM CTYAEHTOB II0 TEME: YTEHUE MpejlaracMou
JUTEPATYPHI, TOATOTOBKA K COOECETOBAaHUIO, NTOTOBOMY TECTY.

Tema 5 Coop u xpanenue 601bUUX OAHHBIX.

Conepkanuie Tembl: [TOMCK MCTOYHHKOB MH(pOpPMAIMK B CeTH MHTEpHET: OTKPHITHIC H
3aKpBITHIC HMCTOYHUKU HaHHBIX. [lopTanm OTKphITBIX naHHBIX P®. CoxpaHeHHe NaHHBIX B
nporpamme MS Excel. [IpeoOpa3oBanue u nepBudHas 00padboTKa JaHHBIX.

@®opMbI U METOABI MPOBEACHUS 3aHATUH O TeMe, MPUMEHsSEMbIe 00pa3oBaTEIbHBIE
TEXHOJIOTHH: MPAKTHYECKUE 3aHIATHUS MPOBOJISATCS B KOMIIBIOTEPHOM KJIACCE C UCIOJIB30BaHUEM
nporpamMm RStudio (mpenojaBarenp u3iaraet Temy, IPUBOAMUT NMPUMEPHI M JaeT 3alaHHe IS
CaMOCTOSITEIILHOTO BBIITOJIHEHUS, TIPU HEOOXOTUMOCTH KOHCYIBTHPYET CTYICHTOB).

Buapl camocToSTEeNbHON TOATOTOBKH CTYISHTOB IO TEeMe: IOATOTOBKA OTYETa II0
MPAKTUYECKUM paboTam, MOATOTOBKA K HTOTOBOMY TECTY.

Tema 6 Memoowl obpabomku, anaiusa u U3yamU3ayuUu OOILUUX OAHHBIX 8 NPOCPAMME
RStudio.

Coneprxanue Temsl: [IpeacraBienne HCXOIHBIX JaHHBIX B mporpamme RStudio (BexTopsl,
MAacCHBBI, MAaTPULIbl, CIUCKH, TaOnu1bl). CTaTHcTHUECKas 00paboTKa JaHHBIX B porpammax MS
Excel u RStudio: moacuer onmcarenbHBIX CTaTUCTHK, Tpaduyeckoe MpeCTaBICHUE NaHHBIX.
['pynnupoBka JaHHBIX, OOHApy>KEHHE 3HAYMMBIX 3aBUCHUMOCTEH M TEHAEHLUI B pe3yibTare
aHaJM3a UMeEIoIIeiics MHPOPMAaIH, BBISIBICHUSI OTHOLUICHUN MEKAY TaHHBIMHU PA3IMYHOTO THIIA.
[IprMeHeHHEe Pa3IUYHBIX METO/AOB BBIJICIICHUS, U3BJICUEHUS U TPYIIMPOBKHU JAaHHBIX, KOTOPbIE
MIO3BOJISIOT BBISIBUTH CUCTEMATH3UPOBAHHBIE CTPYKTYPHI IaHHBIX U BBIBECTH M3 HUX MPaBUiIA JUIs
HOPUHATHS PELICHUH M NPOTHO3UPOBAHUS MX IOCIEACTBUHN (PErpecCHOHHBIN, AMCIIEPCUOHHBIM,
KJIACTEPHBIA, TUCKPUMUHAHTHBIA, (AKTOPHBIA aHamu3el). Bo3moxHOCTH Trpaduyeckoro
npencraBienuss uHbopmanuu B mporpamme RStudio: rpaduueckue (ynkumm otoOpaskeHus
OJTHOMEPHBIX U MHOTOMEPHBIX NaHHBIX, TpapUUECKUil BBIBOJ C UCIIOIB30BaHUEM IpauIecKuX
apaMeTpoB.

@opMbI U METOABI MPOBEACHUS 3aHATUN MO TeMe, MPUMEHseMble 00pa3oBaTEIbHBIC
TEXHOJIOTUH: MPAKTUUYECKUE 3aHATHSI NMPOBOAATCA B KOMIBIOTEPHOM KJIacce ¢ MCIOJIb30BaHUEM
nporpammel RStudio (nmpenojaBatens u3naraer TeMy, NPUBOJUT IPUMEPHI U JAaeT 3a/laHue s
CaMOCTOSITENIbHOTO BBITOJIHEHUS, TPU HEOOXOAUMMOCTH KOHCYJIBTUPYET CTYIEHTOB).

Bunsl camocTosTeNbHON TOATOTOBKHM CTYIEHTOB IO TeMe: TOATOTOBKAa OTYeTa IO
NPaKTUYECKUM paboTaM, OJrOTOBKA K HTOTOBOMY TECTY.

5 Meroauveckne YyKazaHusl AJds1 OOYyYAKOINMXCH MO M3YYEHHI0 M PpPeau3alnuu
AMCUUIIMHBI (MOIYJIs1)

5.1 MerToanyeckue peKOMEHIAIMH O0YYalOIIMMCH MO0 H3YYeHHI0 IMCHUIUIMHBI W 1O
o0ecrneyeHNI0 CAMOCTOATEILHOM PadoThI

Ha nexuusx naercss OCHOBHOM CHCTEMATU3UPOBAHHBIM MAaTepUa IO TEMaM.

[IpakTnueckue 3aHATHS TPOBOJATCA B KOMIIBIOTEPHOM KJIACCE C HCIIOJIb30BAHMEM
nporpamMm MS Excel u RStudio. IlpenonaBarens mznaraer Temy, OPUBOAUT NMPUMEPHI U AAET
3aJJaHuE JIJIsl CAMOCTOSATEILHOTO BhIMOJIHEHUS. [Ipy HE00X0MMOCTH KOHCYIBTHPYET CTYIEHTOB.

CamocrosarenbHass pa0oTa  CTYJEHTOB MOJpa3yMeBaeT YTEHHE IIpeularaeMoi
MIPENOIaBaTeNIeM JUTEPATypbl M HCIOJIB30BAHME WHTEPHET-PECYPCOB JUIsI TOJATOTOBKH K
3aHATUAM, TEKYLIEH U IIPOMEXYTOYHOM aTTeCTALUH.

[IpomexxyTouHas arrecTanus - UTOTOBBIN TECT.



5.2 OcobGennocTn OopraHm3anvm Oﬁy‘leﬂl/lﬂ Vi JiMI € OrpaHM4Y€HHBIMHM BO3MOKHOCTAMH
3A0POBbS U HHBAJIU/A0B

[Tpr HEOOXOIMMOCTH OOYJAIOIIUMCS U3 YUCIIA JIUI C OTPAHHYEHHBIMA BO3MOYKHOCTSIMU
3JI0POBBS U HHBAIHIOB (110 3asBJICHHUIO 00YYArOIIErocs) MPeI0CTaBIIsIeTCs yueOHas
uH(pOpMaIUs B JOCTYIMHBIX (pOpMax C yI€TOM MX UWHAUBUAYAIbHBIX ICUXO(PDU3HUECKUX
0COOEHHOCTEH:

- JUIS JIUII C HAPYIIEHUSIMU 3pEHHUsI: B Ie4aTHOH popme yBennyeHHbIM mpudTOM; B hopme
AJIEKTPOHHOTO  JIOKYMEHTA; WHMBUlyaJIbHbIC KOHCYJIbTAIIUU c MIPUBJICYCHUEM
TUdI0CYpIOTIEPEBOIUNKA; HHANBUAYAIbHbIC 331aHUS, KOHCYIbTAIMH U JP.

- JUTsL JTMIT ¢ HAPYIICHUSIMU CTyXa: B TieuaTHOU (hopMme; B (hopMe 3TIEKTPOHHOTO IOKYMEHTA;
WHJIUBUlyaJIbHbIE KOHCYJbTAallUW C NPHUBJICUYECHUEM CYpPAONEPEBOIUNKA; HWHANBUIYAJIbHbIC
3a/1aHus], KOHCYJbTAllUU U Jp.

- 17151 JIUI] C HAPYILIEHUSIMU OMIOPHO-JIBUTATENILHOTO armapaTta: B ne4atHoii oopme; B popme
AJIEKTPOHHOTO JOKYMEHTA; MHIUBUIyaJIbHbIC 3a/IaHUsI, KOHCYJIbTALlUU U JP.

6 @oHa OLEHOYHBIX CPEACTB JIfl MPOBeIeHUs] TEKYIIero KOHTPOJISl M MPOMeKYTOYHOI
arrecTauMu 00y4aroIMXCcs M0 JUCUMILINHE (MOTYJIIO0)

B cootBerctBum c¢ tpeboBanusmu DPI'OC BO pans arrectanuu 0oOydaroImIUXCs Ha
COOTBETCTBUE WX TMEPCOHAIBHBIX JOCTHKEHUW IUJITAHUPYEMBIM pe3yJbTaTaM OOydeHHUs IO
JTUCIUILIMHE (MOJIYJI0) CO3/1aHbl (JOH/IBI OLIEHOYHBIX CPEICTB. THUIMIOBBIE KOHTPOJIbHBIC 3a/1aHNUS,
METOJIMYECKUE MaTepualibl, OINPEIACIAIONIME MNPOUEAYPhl OLUECHHUBAaHUS 3HAHWM, YMEHHUU H
HABBIKOB, a TAK)KE KPUTEPUU U MOKA3aTeNU, HEOOXOAMMbIE JIsl OLICHKH 3HaHUH, yMEHUH, HABBIKOB
U XapakTepu3yllnue dTambl (HOPMHUPOBAHHS KOMIIETCHIIMH B  IPOIECCE OCBOCHUS
00pasoBarebHOI MTPOrpamMMBbl, IpeAcTaBicHsbl B [Ipunoxennn 1.

7 Y4eOHO-MeTOAMYeCKOe M HH(POPMALMOHHOE o0ecneyeHue TUCHMIINHBI (MOYJIs1)

7.1 Ocnoenas numepamypa

1. Kpemep, H.Il. Teopus BepoATHOCTEW : Y4EeOHMK W TPAKTUKYM Ui BY30B /
H. . Kpemep. — 5-¢ u3a. — Mocksa : UznarensctBo FOpaiit, 2025. — 259 c. — (Bsicuiee
obpaszoBanue). — ISBN 978-5-534-17131-0. — Tekcrt : snekrpoHHbId // OOpazoBaTenbHAs
mwiatpopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/561038 (mata oOpareHus:
01.09.2025).

2. MupkuH, b. I'. Ba3zoBbie MeTO/Ibl aHAIN3a JAHHBIX | YICOHUK U IPAKTUKYM JJIsI BY30B /
b. . Mupkusa. — 2-e u3n., nepepab. u jgon. — MockBa : M3garensctBo FOpaiit, 2024. —
261 c. — (Bricmiee o6pazoBanme). — ISBN 978-5-534-18842-4. — Tekcr : 27€KTpOHHBINA //
O6pazoBarenpHas mnatdopma IOpaiit [caiit]. — URL: https://urait.ru/bcode/551786 (mara
obpamenus: 12.03.2025).

3. Craructuka. B 2 4. YacTp 2 : y4eOHHK W TpakTUKyM s By3oB / B. C. MxurapsH,
T. H. Aramnoga, C. JI. UnsenkoBa, A. E. Cypunos ; noa pegakiueit B. C. Mxurapsina. — 2-¢ u3f.,

nepepad. um gom. — MockBa: W3marensctBo IOpaiit, 2023.— 270c.— (Beicmee
obpaszoBanue). — ISBN 978-5-534-09357-5. — Tekcr : snexkrpoHHblid // OO6pazoBaTenbHas
mwiarpopma FOpaiit [caifit]. — URL: https://urait.ru/bcode/517262 (nara oOpateHus:
01.03.2023).

7.2 Jlonoanumensvhas numepamypa



1. T'ypukos, C. P. OcHOBBI aITOpUTMHU3AIINH U TTporpaMMupoBanus Ha Python : yueOnoe
nocobue / C.P. I'ypukoB. — Mocksa : UTH®PA-M, 2025. — 343 c. — (Bricmiee o6pa3oBanue). -
ISBN 978-5-16-020255-6. - Texct : AJIEKTPOHHBIH. - URL:
https://znanium.ru/catalog/product/2166199 (nara oo6pamenus: 31.05.2026)

2. IlanoB, M. A. AHanu3 JaHHBIX C MCIIOIH30BAHUEM sI3bIKA TIpOrpaMmmMupoBanus Python
: yueOHoe mocobue / M. A. IlanoB. — ExarepunOypr : YpI' 9V, 2024. — 329 c.— Tekcr :
DJIEKTPOHHBIH // Jlanb : ANIEKTPOHHO-OMOIMOTEYHAS cucTema. — URL:
https://e.lanbook.com/book/481577 (mara oOpamenus: 25.05.2026). — Pexum poctyna: s
aBTOPU3. II0JI30BATEIICH.

7.3 Pecypcol unghopmayuonno-menekommynuxayuonnou cemu '""Hnmepnem',
6KIIouas npogheccuonanbHvle 0a3vl OAHHBIX U UHDOPMAUUOHHO-CRPABOUHDLE
cucmemul (npu HeodXO0UMOCMU):

O6pasoparenbHas miatdopma "FOPAUT"
O6pasoBarenbHas miatgopma "FOPAUT" - Pesxum nocryna: https://urait.ru/
DnekTpoHHO-Oubnoreynas cucrema "ZNANIUM.COM"
DnexTpoHHO-O0ubnuoreyHas cucrema "JIAHB"

5. Open Academic Journals Index (OAJI). [Ipodeccronanbuas 6a3a maHHBIX - Pexxum
noctyna: http://oaji.net/

6. Ilpesumentckas OubOmuoreka wuMm. b.H.Enpimaa (0a3a [maHHBIX —pa3iHYHBIX
npodeccuoHanpHbIX o0nacteit) - Pexxum noctyna: https://www.prlib.ru/

7. Wudopmanmonno-crpaBounas cucrema "KoncympranTt Ilmoc" - Pexum moctyna:
http://www.consultant.ru/

el el =

8 MarepuajibHO-TeXHHYECKOe o0ecnedeHre IUCHUILIMHBI (MOAYJSA) M IepevyeHb
HHPOPMALMOHHBIX TEXHOJIOTHi, UCNOJIb3yeMbIX NPH OCYIIeCTBJIEHHH 00pa30BaTEJIbHOIO
npouecca no AMCHUIINHE (MOAYJII0), BKJIOYAasl lepeYeHb NPOrpaMMHOro odecrevyeHust

OcHOBHOE 000pYIOBaHUE:

e KomnbroTepbl

e Monutop obmauneiii 23" LG23CAV42K/mpiub  Genius  Optical  Wheel
npoBoHas/kinaBuarypa Genius KB110 npoBognas

e MynbsTumenuitablii npoextop CASIO (Snonus)

e O0naunblii MonuTop LG Electronics uepHblii +kinaBuatTypa+mbliib

e Ycr-Bo Oecn.nut.SmartUPS 3000

IIporpamMmmHOe oOeciieyeHue:
o Python
e RStudio




MUHOBPHAYKHU POCCHUN
BJIAJIUBOCTOKCKMII TOCYJIAPCTBEHHBI YHUBEPCUTET
HAYYHO-OBPA30OBATEJIbHBIN IIEHTP "MUCKYCCTBEHHBII UHTEJJIEKT"
@DOoH/] OLIEHOYHBIX CPEICTB
JUISl IPOBEJICHUSI TEKYILET0 KOHTPOJISt
Y IPOMEXKYTOYHOM aTTECTAlMU MO TUCHUILINHE (MOIYIIIO)

BBEJEHUE B AHAJIN3 BOJIbIINUX JTAHHBIX

Hanpasnenue u HanpaBiIeHHOCTh (IPOQIIIB)
09.03.03 INpuknannas nadopmatuka. [Tpuknagnas naGpopMaTuKa

I'ox nabopa na OIIOII
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dopma 00ydeHus
OuHas
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1 Ilepedennb (popMHEpyeMbIX KOMIIETEH M

Haszsanne OITOII BO,
COKpalleHHOe

Kon u popmynupoBka KoMHeTeHIN

nu

Kon u popMynrpoBka HHANKATOPA TOCTIKCHUS
KOMITCTEHITHU

09.03.03 «IIpuknanHa
s MHPOPMATHKA»
(Bb-11IN)

ITKB-3 : Criocoben npoBoanuTs 06¢
JIeJOBaHHUE OPraHU3alNi, BBISBIATh
nH(popMaMOHHbIE TOTPEOHOCTH 110
Jbp30oBatesei, hopmMupoBars TpeOOB
aHMs K MH(OPMAIIMOHHON CHCTEME

[IKB-3.2x : OcymecTBisieT cOOp JaHHBIX O 3a1p
ocax ¥ NOTPeOHOCTAX 3aKa34rKa IPUMEHHUTEIILH
o k tunosoit NC

[IKB-3.2x : OcymecTBisieT cOOp JaHHBIX O 3arp
ocax ¥ NOTPeOHOCTAX 3aKa34rKa IPUMEHHUTEIILH
o k tunosoi NC

Komnerenmus cuntaercst chopMUPOBAHHOM Ha TaHHOM 3Tarie B ciIydae, eCIIM MOoTy4YeHHbIE
pe3yibTaTtel OOydYeHHMs [0 JUCLUIUIMHE OLICHEHbl IOJOXHUTEIbHO (JUara3oH KpUTEpUEB
OLICHUBAHUSI PE3YJITATOB O0YUCHHUS «3aUTEHOY, «YIOBICTBOPUTEIBHOY, «XOPOIIO», KOTITHYHOY).
B ciydae oTcyTcTBUS IMOJIOKUTEIBHOM OLIEHKM KOMIIETEHIMSI HAa JAaHHOM 3Tale CUUTAETCs

Hec(OPMUPOBAHHOM.

2 [loka3aTe/iu OLleHUBAHUS NJIAHUPYEMBbIX Pe3yJIbTATOB 00y4YeHHUsI

Komnerenuust IIKB-3 «CnocoGeH npoBoanuTs 00Cie10BaHHE OPTaHU3AIN, BBISBIISATH
UH(OpPMaIMOHHBIE TOTPEOHOCTH TOIb30BaTeNel, HOpMHPOBATH TPEOOBAHMUS K

MH(OPMALIMOHHON CUCTEME»

Ta6muma 2.1 — Kpurepuu OlleHKH WHIUKATOPOB JIOCTHKEHUS KOMITCTCHIINH

Kon u dopmynupoBka HHANKAT
opa JOCTH)XEHHS KOMIIETEHIINU

Pesynprar

Kputepun oneHHBaHMA pe3yabT
aToB O0yJCHUS

IIKB-3.2x : OcymecTBisieT c60
P IaHHBIX O 3aMpocax u MoTped
HOCTSIX 3aKa39MKa MPUMCHUTEI
BbHO K TumoBoi IC

OCHOBHBIX METOJIOB 00pabOTKH
M aHaIu3a OONBIINX JAHHBIX

3HaHUE METOJ0B 00PabOTKH 1 a
Haiu3a OOJILIINX JAaHHBIX, UCITO
Jb3YeMBbIX MPH pelieHnu npode
CCHOHAJBHBIX 337124

POBOAUTH CpaBHI/ITeJ'ILHHﬁ aHa
JIN3 U BBI60p CTaTUCTHYCCKUX M
€TOHAOB JIs1 aHAJIn3a KOHKPETH

MMPOBEACHUC CPABHUTCIIBHOTO a
Hajin3a u BbI60pa CTaTUCTHYCCK
HX METOAOB JIsI aHaJIn3a KOHKP
CTHBIX JaHHBIX

MPUMEHEHHS] CTATUCTHIECKUX M
€TOZOB s 00pabOTKY U aHAJH
3a OonbIIMX 00BEMOB HH(OpMa
[[HH C MCIIOJIb30BAHHUEM MIPOrpa

PesynbraThl 00y4eHUS 110 TUCIUILIMHE
Ko | Tu
I Il
pe | pe
3- | 3-
Ta | Ta
3
Ak
1
ne
v
PII | me
2 HHA
e BIX JAHHBIX
PR
3
K
MmMbI RStudio

MPUMEHEHUE CTATUCTUYECKUX M
€TOJIOB JJIs1 00pabOTKY U aHAIH
3a 60pIIMX 00bEMOB HHPOPMA
IIUH C HUCTIOJIb30BAHUEM TPOrpa
MMbI RStudio

Komnerennusi [IKB-3 «Crioco6eH MpoBOIUThE 00CIICIOBAHUE OPTaHU3AIHi, BBISBIISATH
nH(pOpMaIMOHHBIE TOTPEOHOCTH MOJIb30BaTeNeH, (hopMUpPOBATh TPEOOBAHUS K

MH(OPMALIMOHHON CUCTEME»

Ta6J'II/II_Ia 22— KpI/ITepI/II/I OLICHKU MHAUKATOPOB JOCTUKCHUA KOMIICTCHIIUN

Kox n popmynupoBka HHIUKAT
0pa JOCTUKEHUS KOMIIETEHIIUU

PesynbTarel 00yueHus IO JUCIUILTHHE

Ko
i

Tu
Il

Pe3ynprar

Kpurepuu onieHnBaHus pe3yibT
aToB O0y4YeHHUS




pe | pe
3- | 3-
Ta | Ta
ITKB-3.2k : OcymiectBisieT c6o 3n 3HaHUE METOJIOB 00PaOOTKH U a
P IaHHBIX O 3ampocax u notped | PJJ | OCHOBHBIX METOZIOB 00paboTkn | Hamu3a OONBIINX JAHHBIX, UCIIO
HOCTSIX 3aKa3uuka npuMmenuten | 1 ¥ aHajn3a OONBIINX JAaHHBIX JB3yEMBIX TIPH PEIIeHIH Ipode
bHO K TUIoBOM NC e CCHOHANBHBIX 3a/1a4
Y | mpoBoanTh CpaBHUTENBHEINA aHa | TIPOBENICHIE CPaBHUTEIHHOTO a
P/l | me | nu3 u BEIOODP CTATUCTHYECKUX M | HalM3a M BEIOOpA CTAaTHCTHIECK
2 HU | eTomoB I aHaNM3a KOHKPETH HX METOJOB /IS aHAIN3a KOHKD
e BIX TAHHBIX €THBIX JTJAHHBIX
MIPUMEHECHHS CTATUCTHYCCKUX M | TIPIMEHEHHE CTATUCTHYECKIX M
Pl Ha | eromos mis 00paboTky 1 aHANK | €TOMOB st 00paOOTKY M aHAIN
3 BHI | 3a Oonpmux 00peMOB HH(popMa | 3a Oompmx 00BeMOB HH(POpPMa
K LMY C UCTIOJIb30BAaHUEM TIPOTpa | IIMU C UCIOIB30BaHUEM MIPOTpa
MMl RStudio MMmel RStudio

TaOnuia 3amosiHAeTcs B COOTBETCTBUU C pa3aenoMm 1 Paboueil mporpaMmbl TUCHUILIMHBI
(Momyst).

3 IlepeyeHb OLIEHOYHBIX CPE/ICTB

Tabnuna 3 — [lepeueHb OLIECHOYHBIX CPEACTB IO TUCIHUILUIMHE (MOYJIIIO)

HaunmMeHoBaHME OLIEHOYHOTO CPEJCTBA U TIP
KonTponupyemsie miuanupyemsle pes | KoHTponupyemble TeMbl 1 encrapiienne ero 8 POC
yIbTaTHl 00yUYEeHUS HCLUIUINHEI 5 TIpoMexyTouHas aT
Texylmuil KOHTPOJIb
TecTalus
Ounas popma 00ydeHUS
PI1 3HaHUE : OCHOBHBIX METO 1.1. BBenenune B anamms 0
0B 00pa0OTKHU ¥ aHANIKM3a | ONBIIKX JaHHBIX. O030p Teer Teer
OOJIBIINX TAHHBIX HCTOYHHUKOB MH(OPMAIH
.
1.2. TexHOAOrUM XpaHEHU
st 1 00paboTku Oonmpmmx | Tect Tect
JIAHHBIX.
1.3. CoBpeMeHHbIE TPOTP
AMMHBIC CPE/ICTBA AHAH3 | . Teer
a OonpIx 00BEMOB HH(
OpMaIHH.
1.4. Metozs! 06paboTku
U aHanu3a 6onpumx naHe | Tecr Tect
BIX.
P2 YMenue : POBOZMTE CPA | | 5. CGop u xparenue 60 Co6
BHUTC/IbHBIN aHAIN3 ¥ BBl | 1oy napHbIX. obeceioBanne Tecr
00p CTaTUCTUUECKHUX MET
OJIOB /1715l AHAITH3a KOHKDE 1.6. Metonbr 00paboTKH,
THBIX JHHBIX AHATIN3A M BIBYATHMSAMAN | 5000 nopanme Tect
OOJIBIINX JTAHHBIX B IIPOT
pamme RStudio.
P13 HaBbIk : npuMeHeHus cTa
THCTHYIECKUX METOJIOB 11 | 1.6. Metoabl 06paboTKH,
g 00paboTKky u aHanmm3a O | aHaIM3a M BU3yaTU3aIuu Teer Teer
OJIBIINX 00BeMOB HH(OP | GONBIINX JaHHBIX B IPOT
Mallyy ¢ ucnojip3oBanneM | pamme RStudio.
nporpammbl RStudio




4 Onucanue Npoueaypbl OCHUBAHUS

KauecTBo C(l)OpMHpOBaHHOCTI/I KOMHCTCHHI/Iﬁ Ha JaHHOM OJOTall€ OLCHHUBACTCA II0

pe3yibTaTam TeKYIIHX

Y MIPOMEKYTOUHBIX aTTECTAlMi MPU IMOMOIIN KOJIMYECTBEHHOW OLICHKU,

BBIPOKEHHOW B Oayax. MakcumanbHasi cyMMa OayuioB MO JUCHHILIMHE (Momaynto) paBHa 100

Oayaam.
. OI1EeHOYHOE CPENICTBO
Bun yueOHol nesTenbHOC
OTUYET MO BHITOHEHHEIM .
™ CobecenoBanne Hroroseiii Tect | Utoro
MPAKTHYECKUM paboTamMm
Jlexuun 10 10
TIpakTryeckue 3aHsThs 60 60
CamocrositensHast pabora | 10 10
HTorosas arrecranus 20 20
Hroro 20 60 20 100

CymmMma 6amios,

Ha6paHHI)IX CTYACHTOM I10 BCEM BHIaM yqe6H0171 ACATCIIBHOCTH B paMKax

JAUCHUIIIIMHBI, ICPEBOAUTCA B OLICHKY B COOTBCTCTBHU C TaGHHHeﬁ.

XapakTepuCcTHKa KadyecTBa C(hOPMUPOBAHHOCTH KOMITETEHIINT

CTyzeHT IeMOHCTPHpPYET CPOPMHUPOBAHHOCTh JUCIMILTHHAPHBIX KOMIICTSHIIMH, 00Ha
PY)XKHBaeT BCECTOPOHHEE, CHCTEMAaTHYECKOE U TITy00KOe 3HaHHe y4eOHOro MaTepraa
, YCBOMJI OCHOBHYIO JIUTEpaTypy ¥ 3HAKOM C JONOJHHUTEIBHON JIUTEPaTypoil, pekoMe
H/IOBaHHOHU IPOTPaMMOii, yMmeeT CBOOOIHO BBIIONHATE NPAKTUIECKHE 3aJaHUs, IIPe
YCMOTpEHHBIE TPOTrPaMMOH, CBOOOAHO ONEpHPYeT NPHOOPETEHHBIMH 3HAHUSAMH, yMe
HUSMH, IPUMEHSIET UX B CUTYAIHSIX MOBBIICHHON CIOKHOCTH.

CTyzeHT IeMOHCTpUpPYeT ChOPMHUPOBAHHOCTh JUCIUILIMHAPHBIX KOMIIETCHI[HN: OCHO
BHBIC 3HAHUS, YMEHUS OCBOCHBI, HO JIOITyCKAIOTCSl HE3HAYUTEIbHBIC OIIHOKH, HETOUH
OCTH, 3aTpyJHEHUs IIPY aHATTMTUYECKUX OIlepaLusiX, IepeHoce 3HaHUH U yMeHuil Ha H
OBbIC, HECTAHJAPTHBIEC CUTYAIUH.

CTyzieHT AeMOHCTPHUpYeT CPOPMHUPOBAHHOCTh TUCIUIUIMHAPHBIX KOMIIETCHIIHI: B X0
Jie KOHTPOJIBHBIX MEPONIPUATHI AOMYCKAIOTCS 3HAUNTENbHbIE OIIUOKH, IPOSBIAETCS O
TCYTCTBHE OTAENBHBIX 3HAHUH, YMEHHH, HABBIKOB IT0 HEKOTOPHIM JUCIUILTHHAPHBIM K
OMIIETEHIUSAM, CTYACHT HUCITBITHIBACT 3HAYNTENbHbIC 3aTPYIHEHUS IPH OIIEPUPOBAHH
Y 3HAHMSIMH M YMEHHSIMH IPH UX IIEPEHOCEe Ha HOBBIE CUTYAIIHH.

VY crynenrta He cOPMUPOBAHBI TUCHUILIHAPHBIE KOMIIETEHIIUH, TIPOSBIAETCS HEIOC
TaTOYHOCTh 3HAHUH, yMEHUH, HABBIKOB.

Cymma 6ato
s OL[CHI(avHO TIPOMEXK
YTOYHOIT aTTecTanu
O TUCITUILIA
HE "
o191 110 100 «3a4TCHOY /
«OTJIINYHOY
ot 76 110 90 «3a4TeHO» /
«XOPOLIO»
«3a4TeHO» /
ot 61 o 75 «YIOBIIETBOPUTEIH
HOY»
«HEe 3a4TeHO» /
oT 41 o 60 «HEYJOBJIETBOPUTE
JILHO»
«HE 324TEHOY /
ot 0 mo 40 «HEYJOBJIETBOPHTE
JIBHO»

I[I/ICL[I/IHJ'II/IHapHLIe KOMIICTCHI MU HE C(bOpMHpOBaHLI. HpOS{BJ’IHeTCH TIOJIHOC WJIM IpaK
TUYECKH IMOJIHOEC OTCYTCTBUE 3HaHPIfI, yMeHHf/‘I7 HAaBBbIKOB.

S IlpumMepHbIe OLICHOYHBIE CPEeACTBA

5.1 IlpumepHblii IepeYeHb BONPOCOB 10 TeMaM

KonTposbHbie Bonpocskl 1Jisi codecel0BaHus 10 TeMaM
Tema 1. BBenenue B ananu3 0onbmnx JaHHbIX. O030p UCTOYHUKOB HH(OPMAIIH.

©CoNoR~wWNE

Jaiite onpeneneHne NOHATHIO «MHPOPMALIMOHHBIE PECYPCHI».

Yro o3HauaeT «MH()OPMAITMOHHBINA TTOUCK»?
HNupopMalinoHHO-KOMMYHHUKAIIMOHHBIE TEXHOJIOTHH, YTO 3TO?
[lepeuncnure OCHOBHBIE KOMITOHEHTHI Ipoliecca Moucka HH(OPMAIUH.
Omnpenenure NOHIATHE «MHPOPMAIIIOHHBIE CUCTEMBDY.
OxapakTepu3yiTe NopTan OTKPBITHIX JaHHBIX PO.

Onpenenure CyIHOCTb MOHATHS «OOJbIINE JaHHBIEY.

Omnpenenure noustue Data Mining.

KaxoBbI rinaBHbIE TPOOIEMBI O€30MTACHOCTH «OOJIBIINUX TAHHBIX»?




10.

ok wnE

no

JlaiiTe XapakTepHCTUKY MPUHLMIY Oe30macHoCcTH «intelligence».
Tema 2. TexHonoruu xpaneHusi 1 00pabOTKH OOJIBIINX JAHHBIX.

[lepeuncnure TEXHOJIOTHH XPaHEHUS OOJBIINX TAHHBIX.
XapakTepuCTUKU CUCTEMBI XpaHeHus TaHHbIX RCS.
Ananmm3 601pmux naHHbix B QlikView.

XapakTepUCTUKH CUCTEMBI XpaHeHus AaHHbIX [lonnbaiir.
Kakue Mmozaenu naHHbIX Bbl 3HaeTE?

Yro BKIIIOYAET NepBUYHas 00paboTka JaHHBIX?

Tewma 3. CoBpeMeHHBIE TPOrPaMMHBIE CPEICTBA aHAIH3a O0IBIINX 00HEMOB HH(POPMAIIHH.

[lepeuncnure mporpaMMHBIE CPEICTBA aHAIM3a JAaHHBIX: TUIATHBIC U OeCIIIaTHEIE.
[IpenmyiectBa padboTta ¢ AaHHBIME B iporpamme R-Studio.
KakoBbI BO3MOXXHOCTH IPEICTABICHHS JaHHBIX B Iporpamme R-Studio?

Tema 4. CtaTuCTHYECKHAE METOIBI aHAIN3a JaHHBIX.

OnumuMre cBOCTBa HOPMAJIBHOTO PACIPECIICHUS.

Omnpenenure pa3nuyus MEXIy apaMeTpUIECKUMH, HETapaMEeTPUUYECKUMU U
HOMMHAJIBHBIMHA METOJIaMHU.

Kputepuu a1 onpeznenenus pa3inyuil B BBIOOpKax.

Onumure OCHOBHYIO MJICI0 KOPPEISALMOHHOTO aHAIIN3A.

Uro noka3zeiBaet kodddunuent koppensuuu [Tupcona?

KoadduineHTs! cBsI3M MeX 1y IepeMEHHBIMU, HE MOAYMHSIOIIUMUCT HOPMAJIIBHOMY
3aKOHY pacIpe/leiIeHHUS.

JI11 4ero NpUMEHSI0T PErPECCUOHHBINA aHAIN3?

TuIBI perpeCCHOHHBIX MOJIEIEH.

Kak npoBepuTh a1eKBaTHOCTh IOCTPOEHHOMN pEerpeCCMOHHOM Mozenn?

. OcHOBHas ujies TUCIIEPCUOHHOTO aHAIN3a.

. CyIIHOCTB KJIaCTEPHOIO aHAJIN3a.

. Jls1s 4ero ucnosb3yroT AUCKPUMUHAHTHBIN aHamu3?
. Llenn npuMeHeHus: pakTOPHOTO aHAIIN3A.

Kpamxue memoouueckue yxazanus
CoOecennoBaHnue MPOBOAUTCS MOCIIE U3YUYEHUSI COOTBETCTBYIOIIEH TeMbl. IIpenonaBarens

B YCTHOﬁ (bopMe 3a4acT BOIIPOCHI CTYACHTAM Ha JICKIIUOHHBIX 3aHATUSAX.

Ilxana oyenku

Ne Bamsr Omnncanne

5 16-20 IIponeHT npaBUIbHBIX U 0O0CHOBAHHBIX OTBETOB OT 95% 1o 100%

4 11-15 ITponeHT npaBUIbHBIX U 000CHOBAHHBIX 0TBETOB OT 80 10 94%

3 6-10 [TponeHT MpaBHIBHBIX OTBETOB C OMOIIBIO HABOSIIMX BOIPOCOB OT 65 10 79%
2 0-5 [TponeHT MpaBHIBHBIX OTBETOB OT 45 10 64%

5.2 Ilpumepsl 3agaHUi A1 BBINIOJHEHNs MPAKTHYECKUX padoT

HpI/IMCpHHﬁ MNEpCUCHb TEMATUKU IMMPAKTUYCCKUX SaﬂaHHﬁ, o pe3yjibTaTaM KOTOPbIX

IMPOBOAUTCS TECTUPOBAHUEC YMeHI/Iﬁ 1 HABBIKOB:

Tema 1. COop AaHHBIX U3 Pa3IUYHBIX UCTOUYHUKOB B ceTu VHTepHeT. [lopTan OTKpBITHIX

nanubix P®. Xpanenue nanubix B nporpamme MS Excel.

Tewma 2. [lepBuuHbIif aHANIM3 TaHHBIX ¥ BU3yalu3allvs JaHHBIX B mporpamme Excel.
Tema 3. 3nakomcTBO ¢ mporpammoini RStudio. Cunrakcuc. IlpencraBieHne MCXOMHBIX

JaHHbIX B mporpamMme RStudio (BeKTOPHI, MaCCHBBI, MATPUILIbI, CIUCKH, TaOTHUIIBI).



Tema 4. Bei6opka 1 npeoOpa3oBaHue HCXOHBIX JaHHBIX B Iporpamme RStudio. Y nanenue
MPONYIIEHHBIX 3HAYECHUM.

Tema 5. Craructudeckas o00paboTka maHHbIX B mnporpamme RStudio: moacuer
OMKCATEIbHBIX CTATUCTHK.

Tema 6. Bo3MmoxxHOCTH Tpadu4ecKkoro MNpeACTaBICHUS HHPOPMALUU B MPOTrpaMMme
RStudio: rpaduyeckne QyHKIHMM OTOOpPaKEHHS OJHOMEPHBIX W MHOTOMEPHBIX JTaHHBIX,
rpadu4ecKuii BBIBOJ C HCIIOJIb30BaHHEM IpaUuecKuX MapaMeTpoB.

Tema 7. 3akoHbI pacnpenesieHusi BEpOsTHOCTEN, peasin3oBaHHbIe B R. [IpoBepka naHHBIX
Ha HOPMaJbHOCTh pacnpezenenus: kpurepuu Lllanupo-Yunka, Koimoroposa-CMupHoBa u Aap.
YpoBeHb CTATUCTUYECKOUN TOCTOBEPHOCTH.

Tema 8. CpaBuenue BoiOOpok. Kputepuit Cthionenta, Kpurepuii cornacust Xxu-kBajapar
[Tupcona, Kpurepuii Konmoropoa-CmupHoBa.

Tema 9. Hemapamerpuueckue METOAbl CPAaBHEHUS MAJIs 3aBUCHUMBIX U HE3aBUCHUMBIX
BBIOOPOK: KpUTEepU YHUIIKOKCOHA, KpuTepuii Kpackena-Yommuca.

Tema 10. Koppensuuonnsiii ananu3. Pacuer ko3dduumentoB xoppemsimu Ilupcona,
Cnupmena, Kennanna

Tema 11. PerpeccuonHsblii aHanu3 (NMHEWHas 3aBUCUMOCTB). llocTpoeHue nuHENHHON
mozenu. [IpoBepka afeKBaTHOCTU MOCTPOCHHOMN MOJIEIH.

Tema 12. PerpeccuoHHbIi aHanu3 (HenMHEWHas 3aBUCUMOCTh). OmpeseneHue Buaa
3apucumocTH. [loctpoenue moaenu. [IpoBepka aekBaTHOCTH MOCTPOSCHHON MOJICIH.

Tema 13. OgHODaKTOPHBIN TUCTIEPCHOHHBIN aHAIN3.

Tema 14. MHOro(haKTOPHBIN TUCIICPCUOHHBIN aHAIN3.

Tema 15. @akTopHBIN aHANIH3.

Tema 16. KnactepHblii aHaIu3.

Tema 17. Bo3MOXHOCTH Tpau4ecKoro MpencTaBieHus] WHPOPMAIMKA B IPOTpaMMe
RStudio: rpaduueckue ¢GyHKIMUM OTOOpaKeHHUS OJHOMEPHBIX W MHOTOMEPHBIX JIaHHBIX,
rpadu4ecKuii BBIBOJI C HCIIOJIb30BAaHHEM I'paUUECKUX MapaMeTPOB.

Kpamkue memoouueckue ykazanus

Ha BeImoTHEHHE OJTHOM MPAKTUIECKON pabOTHI OTBOJUTCS HE 00Jiee IBYX aKaIeMUICCKUX
qacoB. Tembl loruuecku o0bequHs0TCS B Moaynu (3-4 TemMbl Ha OIMH MOAYJIb).

[Tocne BbIMOTHEHMS KaX/10T0 y4eOHOIO MOJYJISl CTY/ACHT BBIIIOJIHSET IPOBEPOUYHBIN TECT.
B TecT BKIIOYEHBI KaK KOHILIENTYaJIbHBIE BOIPOCHI, TAaK U BOIPOCHI, CBA3AHHBIE C CO3JIaHUEM
CKpHIITA, C OLIEHKON BBIUMCIISIEMBIX ITOKa3aTeNei.

Llkana oyenxu

Ne bansl OnucaHue
CTyzeHT 1eMOHCTPHPYET YMEHHSI Ha HTOTOBOM YPOBHE: yMeeT CBOOOIHO BBINOIHATH MPAKTHIE
5 47-60 CKHE 3aJ[aHus, IPEIYCMOTPEHHBIE IPOrPaMMOid, CBOOOTHO ONIepUpYeT MPHOOPETCHHBIMHI 3HAHH

SIMH 1 YMEHUSIMH, IPUMEHSIET WX B CUTYAIMSIX MOBBIIIEHHON CI0KHOCTH.

CTyIeHT NIEMOHCTPHUPYET yMEHHS Ha CPEHEM YPOBHE: OCBOUII OCHOBHBIC YMEHUS, HO JIOMYCKa
4 32-46 FOTCSI HE3HAYUTENbHBIC OIMOKH, HETOYHOCTH, 3aTPYIHCHUS NP aHATUTHUECKHUX OTIePALIUsX, IT
€peHOCe YMEHUI Ha HOBbIC, HECTAHAAPTHBIC CUTYAIHH.

CTyzieHT IeMOHCTPHUPYET YMEHHUS M HABBIKK Ha 6a30BOM YyPOBHE: B X0/I¢ KOHTPOJIBHBIX MEPOIP
3 26-31 WSITHI TOTYCKAIOTCsI 3HAYMTEIIbHBIE OIIHOKH, MIPOSIBISIETCS OTCYTCTBHE OTACIBHBIX YMEHHIA, HA
BBIKOB TIO JUCIHUILUTHHAPHBIM KOMIIETEHIIUSIM, HCIBITHIBAIOTCS 3HAYMTEIIbHBIE 3aTPYAHEHNUS IPU
OTEPUPOBAHUN YMECHHUSIMH M ITPU MX MEPEHOCE HA HOBBIC CUTYAIlHH.

CTyIeHT IEMOHCTPUPYET YMEHHS U HaBBIKK Ha YPOBHE HIKE 0A30BOTO: MPOSBIIACTCS HEJOCTAT
OYHOCTh YMEHUI M HABBIKOB.

2 0-25

5.3 UToroBnlii TeCT

JlaHHBIE - 3TO

a) (bakThl, XapakTepu3yromre 00HEKThI, TPOIECCHI, BJICHUS MMPEAMETHON 001acTH

b) nanHble, paccmMaTpuBaeMble B KaKOM-THOO KOHTEKCTE, U3 KOTOPOIro IOJb30BaTElNb
MO>KET COCTAaBUTh COOCTBEHHOE MHEHUE



C) 3aKOHOMEPHOCTH IMPOOJEMHON 007acTH, MOJYyYEHHbIE B pe3yJbTaTe MPAaKTHUYECKOM
JESTENIbHOCTH U MPO(PECCUOHANBHOTO OIbITA, MO3BOJSIONINE CIIEIUATNCTaM CTaBUTh U pellaTh
3aJa4u B 3TOM 00jacTu

d) cBenenus, nepenaBaeMple JIOJbMHU YCTHBIM, TUCBMEHHBIM WJIM JPYTUM CIIOCOOOM

Kakum npuzHakoM He 00agatoT 00blIre JaHHbIE?

a) MHOrooOpa3ue JaHHBIX;

b) TOCTOBEPHOCTH TaHHBIX;

C) CKOPOCTh HaKOIUICHUS JaHHBIX;

d) Tunm3anueil HCXOTHBIX JaHHBIX.

Cnabo CTpyKTypupOBaHHbIE TaHHBIE MOTYT OBITH 3alMCaHbl B popmMe

a) Ta0IIuIL;

b) oTenpHBIX BEKTOPOB (CTPOK);

C) 3amucei Mpou3BOJILHOM MMOCIEI0BATENLHOCTH;

d) TabnuIl ¥ OTHOIICHHIA.

HectpykTypupoBaHHbIE TaHHBIE MOTYT OBITh 3alMCaHbI B hopMe

a) TabmuII;

b) 3amnuceii MpoU3BOIBHON MOCIEAOBATEIIBHOCTH;

C) TaOJauIl ¥ OTHOIICHUH;

d) 3anmcelt MPON3BOBHON JITTUHBI.

AHaNUTUK- 3TO

a) CHEIHUAJUCT, 3aHMMAIOILMKCA aHAUM30M B pPa3IMUHBIX cdepax IesITebHOCTH U
pa3paboTKOoi Mozeneit Jisk MPOBECHHS aHAN3a;

b) crieruanuct B BEIOpaHHOW MTPEIMETHOM 00J1acTH;

C) COTPYIHUK BBIOJIHAIOIIUX Y3KHI KPYT 3a71a4 B BHIOpaHHOM 0071aCTH;

d) coTpyaHUK, KOTOPBII UMEET ONBIT B IPOTPaMMHUPOBAHUHU.

DKcHepT - 3TO

a) CIEIUAIIUCT, 3aHMMAIOUIMICS AaHAIM30M B Pa3IMYHBIX OOJIACTSX JESATEIBHOCTH H
pa3paboTKoi Mozenelt Jisk MPOBECHHS aHAN3a;

b) cnenmanuct B BRIOpaHHOM MpeIMETHOM 00JIaCTH;

C) COTPYIHUK BBITTOJHSAIOMIUX Y3KHI KPYT 3a7a4 B BHIOpaHHOU 0071aCTH;

d) coTpyaHUK, KOTOPBI UMEET ONBIT B TPOTPaMMHUPOBAHUH.

Knaccudukanus -

a) HEKOTOPHI Habop omepanuii Haj 0a30i JaHHBIX, KOTOPBIA paccMaTpHUBAETCSs, Kak
€IMHCTBEHHOE 3aBEPILIEHO, C TOYKU 3pEHHsl IOJb30BaTeNsl, JAEHCTBHE HaJl HEKOTOPOMH
nHpopmarment, 0OBIYHO CBS3aHO C OOpalieHneM K 6a3e JaHHBIX;

b) pa3HOBUAHOCTH CHCTEM XpaHEHHs, OPUEHTHPOBAHA Ha TOJACPXKKY Ipoliecca aHaIn3a
JAHHBIX ¥ WX [EJIOCTHOCTB;

C) BBICOKOYPOBHEBBIE CpEACTBA OTpa)XeHUs HHPOPMALMOHHOM MOJENM M OMHMCAHUS
CTPYKTYPHI IAHHBIX;

d) 5TO ycTaHOBIIEHHE 3aBUCHUMOCTH JTUCKPETHON BBIXOAHOW MEPEMEHHON OT BXOJIHBIX
NIepEMEHHBIX.

Ooyuarormiast BEIOOpKa -

a) 9Ta TPYNIUPOBKA OOBEKTOB (HAONIOJCHHWI) HA OCHOBE JAHHBIX, OIMCHIBAIOIINX
CBOMCTBA OOBEKTOB;

b) Habop HaHHBIX, Ka)aas 3aluCh KOTOPOIO MpejacTaBiseT coOoil yueOHBI mpumep,
COJIep KalIHii 3a/IaHHbIE BXOJIbI, © COOTBETCTBYIOIIHIA MPABUIbHBIN BBIXOTHOU PE3yNbTAT;

C) BBISBJICHHE B CBIPBIX JIAHHBIX paHee HEW3BECTHBIX, HETPUBHAIBHBIX, MPAKTHICCKU
MOJIE3HBIX U JIOCTYIHBIX HHTEPHpPETAlMU 3HAHUM, HEOOXOIUMBIX HJISl MPUHSATUS PEHICHUN B
Pa3INYHBIX cepax YeTOBEUECKON e TEIIbHOCTH.

Omnbxa o0yueHus -

a) 9TO omurOKa, TOMyIIeHHAs MOICIIbIO0 HAa y4eOHOM MHOKECTBE;

b) 910 ommOKa, momydyeHHasi Ha TECTOBBIX MPUMEPAX;



C) UMEHa, TUIIbl ¥ Ha3HAUCHHUSI MOJIeH UCXOHOM BHIOOPKH TaHHBIX;

d) Habop maHHBIX, KaXKIas 3alMUCh KOTOPOTO MPEACTaBISIET COOO0N y4eOHBIM MpuMeEp,
COJZIEpIKAIIETO 33JaHHBIE BXO/IbI, U COOTBETCTBYIOLUI ITPAaBUIbHBIM BBIXOJAHOW PE3YJIBTAT.

JlaHHBIE, pacCMaTpUBAEMbIE B KAKOM-JINOO KOHTEKCTE, U3 KOTOPOT'O M10JIb30BaTEIh MOXKET
COCTaBUTh COOCTBEHHOE MHEHHE - 3TO

a) TaHHBIC;

b) 3HaHwMS;

¢) uHpOopMaIHs.

MHOXeCTBO NPUMEPOB, HCIOJIB3YeMOE IS MPOBEPKH pPabdOThl CKOHCTPYHMPOBAHHON
MOJIeJIN, Ha3bIBAETCA

a) TECTOBBIM MHOXECTBOM;

b) MHOXECTBOM BXOJIHBIX IEPEMEHHBIX;

C) 00YyJaroIIUM MHOKECTBOM;

d) MHO>KECTBOM BBIXOJIHBIX 1€PEMEHHBIX.

Monens (aaropuT™) Ha3bIBAIOT 00yYaeMBbIM ECITH

a) MOJIeJIb OCYILECTBIIIET UHTEPAKTUBHOE B3aUMOJICHCTBUE C IKCIIEPTOM;

b) Mozens (anropuT™M) CaMOCTOSATENBHO OOHAPYKUBAET B IaHHBIX IPUCYTCTBYIOIINE B HUX
3aKOHOMEPHOCTH;

C) MOJIeNb (AJITOPUTM) CAMOCTOSITEIIBHO UCIIOJIb3YEeT U3BECTHBIE 3aKOHOMEPHOCTH.

Tabnuue! B 6a3ax JaHHBIX NTpeIHA3HAUYEHBI JJIS

a) XpaHEHUs JaHHBIX 0a3bl;

b) or6opa 1 06pabOTKH JaHHBIX Oa3bI;

C) aBTOMATHYECKOTO BBIIOJHEHUS TPYIIBI KOMaHI,

d) Bu3yanuzamnuu 1aHHBIX.

Data Mining Bkiitouaet B ce0s

a) o1H 0a30BBIi METOJT OOHAPYKEHUSI 3HAHMUIA,

b) ToIBKO cTaTHCTUYECKHE METO Il 00PaOOTKH JaHHBIX /ISl U3BJICUCHUS 3HAHUI;

) 60JIBIIOE YNCIIO Pa3IMYHbIX METOOB U3BJICUEHUS 3HAHUM;

d) 6oJBIIIOE YMCITO CTATHCTUYSCKUX METOJ/IOB U3BJICUCHUS 3HAHU.

[esbro MOCTPOSHMSI MOJIENIH PETPECCUU MOKHO Ha3BaTh

a) MPOTHO3UPOBAHME YHCIOBOW 3aBUCUMOI IEPEMEHHON, OCHOBBIBAACh Ha BBIOOpPKE
HENPEPbIBHBIX U/WIIN KaTETOPHAIbHBIX IEPEMEHHBIX;

b) oObenuHeHHE OOBEKTOB WM HAONIOJCHHM, HAa OCHOBE OJIM30CTH 3HAYECHHH HUX
aTpuOyTOB (IIPU3HAKOB);

C) UCCIIEeI0BaHUE B3aUMHOM CBSI3U MEXy 00bEKTaMH U/UIIU COOBITUSAMU;

d) pazbuenus MHOXecTBa OOBbEKTOB HJIM HAOJIIOJICHUI Ha allpUOPHO 3aJaHHbIE TPYIIIIbIL.

Lenpro 3amaun K1accupUKAIIA MOKHO Ha3BaTh

a) YMCJIOBOW 3aBUCHMOI NMEpEMEHHOH, OCHOBBIBASICH HA BBHIOOPKE HENPEPBIBHBIX W/HUIH
KaTerOpUaIbHBIX TIEPEMEHHBIX;

b) oObenuHeHMe OOBEKTOB WIIM HAOJIOJCHUI, HA OCHOBE OJM30CTH 3HAYCHHH HX
aTpuOyTOB (MPU3HAKOB);

C) UCCIIe/IOBaHHE B3aUMHOMN CBSI3U MEXIY O0BbEKTaMHU H/UITH COOBITUSAMU;

d) pa3buenus MHOXkecTBa OOBEKTOB WJIM HAOJIOAEHUI Ha alpUOPHO 3aJjaHHbIE TPYIIIIHI.

Lenbro 3ajaun KiacTepu3aluid MOKHO Ha3BaTh

a) YMCIOBOW 3aBUCHMOIl MEPEeMEHHOM, OCHOBBIBAsICh Ha BBIOOPKE HEMPEPHIBHBIX W/HUIU
KaTeropualIbHbIX MEPEMEHHBIX;

b) oObenuHEeHNE OOBEKTOB WM HAOJIOJCHHI, HAa OCHOBE OJIM30CTH 3HAYCHHH WX
aTpuOyTOB (MPU3HAKOB);

C) HUCCIIeI0BaHUE B3aUMHOM CBSI3U MEX]y 00bEKTaMH U/UITU COOBITUSMU;

d) pazbuenus MHOXecTBa OOBEKTOB HJIM HAOJIOJICHUI Ha allpUOPHO 3aJaHHbBIC TPYIIIIbIL.

Lenbro hopMupoBaHHs aCCOITUATHBHBIX TPABUII MOYKHO Ha3BaTh



a) YMCIIOBOW 3aBUCHMOI NMEPEMEHHOM, OCHOBBIBASICH HA BBHIOOPKE HENPEPBIBHBIX W/HIIH

KaTCropruaJIbHbIX IICPEMCHHBIX

b) oOwbenuHEeHHE OOBEKTOB WM HAOIMIOJCHWI, HAa OCHOBE OJM30CTH 3HAYCHHA WX

aTpuOyTOB (IIPU3HAKOB);

C) YCTaHOBJICHHE B3aUMHOMW CBSI3M MEKIY O0BEKTaMHU U/WIIHA COOBITHSIMH,

d) pazOueHuss MHOXKECTBa OOBEKTOB WIIM HAOIIOICHUI HA allPHUOPHO 3aJaHHBIC TPYIIIIHI.
K xiaccy nmporno3upyromnux 3anad Data Mining oTHOcHUTCS

a) KJIacTepu3alus;

b) Mmouck acconMaTUBHBIX MPABUIL;

C) perpeccus;

d) Knaccudukanmus.

JIBa OCHOBHBIX THUIIA JAHHBIX B CTATUCTHKE

a) KQUeCTBEHHBIC U KOJIMYCCTBCHHBIC;

b) KOM4EeCTBEHHBIE U CUMBOJILHEIE,

C) TEKCTOBBIE U YHUCIIOBBIE;

d) BEKTOpHI M1 MacCCHUBHI.

Kpamxue memoouueckue ykazanus

HToroBelii TecT MpOBOAMUTCS B IEKTPOHHON (QopMe BO BpeMs MOCIEAHETO B y4eOHOM

nepuoje MpaKkTHIecKoro 3auaTus. Tect coctouT u3 20 TecToBbIX 3agaHuil. Ha BelmonHeHue tecta
orBogutcs 20 mMuHYT. BO Bpems mpoBeneHHs TecTa MCIIOJIB30BAaHUE JIMTEPATYpbl U APYTHX
UH(POPMALIMOHHBIX PECYPCOB IOIYCKAETCS TOJIBKO IO IPEABAPUTEIBHOMY COIJIACOBAHHMIO C

mpernoaaBaTCIICM.
Ilxana oyenku
Ne bannsl Onucanue
5 16-20 IIponeHT npaBuIbHBIX 0TBETOB OT 91% 10 100%
4 11-15 [TpouenT npaBmibHBIX 0TBEeTOB OT 80 10 90%
3 6-10 [TpoueHT npaBHIBHBIX OTBETOB OT 65 10 79%
2 0-5 ITpouenT npaBmiIbHBIX 0TBETOB OT 40 10 64%




DPOC u kiarwun pasa ®OC
no JucUMILINHEe « BBeaeHue B aHAJIU3 00JbIINX JAHHBIX»

5.1 Bonpochkl 1 OTBETHI
Tema 1. BBeaenue B ananu3 0onpmmx JaHHbIX. O030p UCTOYHUKOB HH(OPMAITHH.

1. ndopmaiimoHHble pecypchl — 3TO OPraHU30BaHHBIE COBOKYITHOCTH JIAHHBIX, TOKYMEHTOB,
3HAHUU U IPYruX HHOOPMALMOHHBIX 00BEKTOB, KOTOPbIE UCIIOIB3YIOTCS AJISl yIOBJIETBOPEHUS
MH(OPMALIMOHHBIX TOTPEOHOCTEH MOIb30BaTENCH.

2. InopManmoHHBINA TOUCK — MPOLIECC HAX0XKACHUS HH(OPMAIMH B PA3TUYHBIX HCTOUHUKAX,
COOTBETCTBYIOIIUX 3aIIPOCY I10JIb30BATENS.

3. Uadopmanmonno-koMmmyHukaruonabie TexHojoruu (MKT) — 3to TexHomoruu,
UCTIOJIb3YyeMBbIE JIJIsl 00pabOTKH, XpaHEHHUS, TIEPEIavul U pacIpOCTpaHeHUsT HHDOpMaIu,
BKJTI0Yasi KOMITBIOTEPBI, CETH, IPOrPAMMHOE 00ECIICUCHUE U TEIICKOMMYHHUKAIINH.

4. OCHOBHBIE KOMITOHEHTHI IIPOIIecCca MOMCKa HH()OPMAIIHH
- ®opmynnpoBKa 3ampoca.
- Be1bop ucrounnkoB nHpOpMAIIH.
- [louck u u3BnevYeHUEe JaAHHbIX.
- OLIeHKa PEJIEBAHTHOCTH PE3YJIbTATOB.
- [IpencraBnenne nHGOpPMALIUU TOJIB30BATEIO.

5. UndopmaninoHHbie CUCTEMBI — 3TO CHCTEMBI, IIPEIHa3HAUCHHBIE /U1 cOOpa, XpaHEeHUS,
00paboTKH, IOUCKA U PACIIPOCTPaHEHUS UH(DOPMALIUH.

6. ITopTan oTKpBITEIX AaHHBIX PD — 370 mardopma, MpeaocTaBiIsromas J0CTYI K OTKPBITHIM
JTAaHHBIM TOCYJIapCTBEHHBIX opraHoB Poccuu 1 cBOOOIHOTO MCTIOIB30BAHUS.

7. bonbine nanubie (Big Data) — 310 orpomMHbIe 00bE€MBbI CTPYKTYPHUPOBAHHBIX U
HECTPYKTYPUPOBAHHBIX JAHHBIX, KOTOPBIE CI0KHO 00pabaThIBaTh TPAJUIIMOHHBIMH METOJAMH.

8. Data Mining — miporiecc aHau3a O0JIBIIMX 00HEMOB JaHHBIX JJIS1 BHISIBICHHS CKPBITHIX
3aKOHOMEPHOCTEM, TEHAECHIIU 1 B3AaUMOCBSI3EH.

9. I'maBHBIC TTPOOIIEMBI 0€30ITACHOCTH OOJBIIHX JTAHHBIX |
- VTeuku TaHHBIX.
- HecaHKIIMOHUPOBAHHBIN TOCTYII.
- Cno’xxHOCTh OOecrieueHns: KOH(PUIEHIIMAaTbHOCTH.
- CooTBeTCTBHE 3aKOHOAATENLCTBY (Hanpumep, GDPR).

10. IMpuamn 6e3omacHocTH "intelligence" — 3TO UCTIOIB30BaHNE AHATUTUIECKAX METOJIOB IS
MIPOTHO3UPOBAHUS U MPEIOTBPALEHHUS YTPO3 O€30MaCHOCTH JaHHBIX.



Tema 2. TexHonoruu XpaHeHust 1 00pabOTKH OOJBIINX JAHHBIX.

1. Texunomoruu XpaHeHus OOJBITUX JaHHBIX
- Hadoop (HDFS).
- NoSQL (MongoDB, Cassandra).
- SQL-6a3w1 mannbix (PostgreSQL, MySQL).
- O6maunnie xpanmnuina (Amazon S3, Google Cloud Storage).

2. XapaKTepUCTUKH CUCTEMBI XpaHeHHs AaHHBIX RCS:
- Beicokas macmTabupyemMocTb.
- [lonnep:kka pacrpeeneHHOro XpaHeHuUsI.
- OTKa30yCTOWYUBOCTb.

3. Ananu3 6onpmux gqaHHbIX B QlikView:
- Busyanmzanus naHHbBIX.
- HTepakTUBHBIC TAIIOOP/IbI.
- [Togeprkka HHTETPALUU C PA3TUYHBIMU HCTOYHUKAMHY JTAHHBIX.

4. XapaKTepUCTUKU CUCTEMBI XpaHEHHs NaHHbIX [lonnbaiiT:
- [Togmeprkka OOJBIIUX 0OHEMOB JTAHHBIX.
- Bricokast ckopocTh 00pabOTKH.
- ['ubxocTh B HACTpoOIiKe.

5. Monenu nasHbIX:
- Pensimmonnast.
- Mepapxuueckasi.
- CereBasl.
- O0BEKTHO-OPUEHTUPOBAHHAS.
- JoxymenroopuentupoanHas (NoSQL).

6. IlepuuHas 00pabOTKa TaHHBIX BKIIIOYAET:
- O4HCTKY TaHHBIX.
- Hopmanu3zauuro.
- Ynanenue ny0iauKaToB.
- [IpeoGpa3zoBanue popmaros.

Tewma 3. CoBpeMeHHBIEC MPOTPAMMHBIE CPEICTBA aHANIM3a O0NBIINX 00bEMOB HH(POPMAIIUH.

1. HpOI‘paMMHLIe CpcacTBa aHajin3a JTaHHBIX .
- ITmarneie: Tableau, SAS, IBM SPSS, MATLAB.
- Becruarueie: R, Python (Pandas, NumPy), KNIME, Weka.

2. [IpeumytiectBa paboThl ¢ faHHbIME B R-Studio:
- llIupoxuit Habop CTATUCTUYECKUX METO/IOB.
- ['uOKOCTh B BU3yaIM3aI[MH JTaHHBIX.



- Bospiioe coo0IIIeCTBO TOJIB30BATENIEH.

3. Bo3moskHOCTH TpesicTaBineHus naHHbIx B R-Studio:
- I'paduxu (ggplot2).
- UnTepaktuBHble nambopas! (Shiny).
- TaGuu1p! ¥ OTYETHI.

Tema 4. CtaTucTHyecKre METOALI aHAIN3a JaHHBIX.

1. CpoiicTBa HOPMAJILHOT'O PACIPECIICHNUS
- CUMMETPUYHOCTb.
- YHUMOJIaJbHOCTH (OJIUH ITHUK).
- CpenHee, Mo/ia M MEIMaHa COBMAJIAIOT.

2. Paznuuust MeX Ay METOJaMH:
- [lapamerpuueckue: mpeanoiaraloT HOpMalabHOE pacipeieeHue.
- Hemapamerpuueckue: He TpeOyIOT MPEANOI0KEHUHN O pacpeieIeHIH.
- Homunanbnbie: paboTaloT ¢ KaTeropuabHBIMU JTAHHBIMHU.

3. Kpurepuu asist onpeneneHus pa3inyuii B BEIOOpKax:
- t-kpuTepuii (mapameTpuyecKuit).
- U-kputepuii ManHa-YuTHU (HeTapaMeTpUIECKuil).

4. KoppensiMoHHbIN aHann3 — U3y4eHUE B3aUMOCBSI3H MEXK/1y IEpPEMEHHBIMU.
5. Koaddunuent xoppensuuu [Tupcona mokassiBaeT CHIIy U HallpaBJIeHUE JIMHEWHOM CBSI3U.

6. Koo durmeHTsI cBs31 1711 HCHOPMAIBHBIX pacTpeaeTICHHN
- Koadppunment Crimpmena.
- Koapdunment Kenpanna.

7. PerpeccrOHHBIN aHaTN3 MPUMEHSIETCS U1 TPOTHO3UPOBAHUS M MOACITUPOBAHUS
3aBUCUMOCTEM.

8. TuIel perpecCHOHHBIX MOJIEIIEH:
- JIuneitnas.
- Jloructuueckas.
- [lomuHomMuannHas.

9. IlpoBepka aJIeKBaTHOCTH PErPECCUOHHOMN MOJIENH
- AHanM3 OCTaTKOB.
- [IpoBepka Ha MyJIBTUKOJJIMHEAPHOCTb.
- Ucnonb3oBanue kputepues (R?, F-kpurtepnit).

10. ncnepcuonnsiii anann3 (ANOVA) — cpaBHeHHE CpeIHUX 3HAYCHHUN B TPYIIIIAXx.



11. KnacTtepHblii aHAIN3 — TPYNIUPOBKA OOHEKTOB MO CXOKECTH.
12. InCKpMUHAHTHBIN aHAIH3 — KJIacCU(PHUKAISI OOBEKTOB B TPYIIIIHL.

13. dakTOpHBI aHATN3 — COKPAILCHUE YHCIIa IEPEMEHHBIX U BBISIBJICHUE CKPHITHIX (PaKTOPOB.

JMCKPUMHUHAHTHBIN aHAIN3 (IeTaInu3anus)

1. Onpenenenue
JuckpuMmuHaHTHBIN aHanu3 (JJA) — 3T0 cTaTuCTUYECKUI METO, IPeIHA3HAYEHHBIN 15
KJaccu(uKauy 0ObEKTOB B 3apaHee OnpeeEHHbIE TPYIIBI HA OCHOBE Ha0Opa MPEeIUKTOPHBIX
nepeMeHHbIX (mpu3HakoB). OH Tak)ke MOMOTAET MOHATh, KaKUe MepeMEeHHbIE HanbosIee 3HaYUMBI
JUISL pa3JeJICHUs IPYIIIL.

2. OcHOBHEIE LIETU

- Knnaccuukanus: OTHeceHre HOBBIX HAOIIOAEHUH K OHOM U3 CYLIECTBYIOIIMX TPYIIIL
(HampuMep, oTIpeieNIeHue, IBISIETCS JIM KIIMEHT HaJEKHBIM 3aEMILIUKOM).

- AHanu3 pa3nuunii: BeisiBIieHHE TPU3HAKOB, KOTOPBIE HanOoJee CHITBHO Pa3IHyaroT TPYIIITBI
(HanpuMep, Kakue GaKTOpHI BIUSIOT Ha BEIOOP MapKu aBTOMOOWIIA).

- Cokpamenne pazmepHocTa: [IpoenupoBanne JaHHBIX B IPOCTPAHCTBO MEHBLICH Pa3MEPHOCTH
(aHAJIOTMYHO METOJy INITABHBIX KOMIIOHEHT, HO € Y4€TOM MH(pOpMAaLUU O IpyImnax).

3. Tumnbl JUCKPUMUHAHTHOTO aHAJIN3a
- JIuneitHblit nuckpuMuHaHTHBIN ananu3 (LDA): Mcnonb3yercs, Korja KoBapuallMOHHbIE
MaTpUIbl TPYII OJAUHAKOBBI.

[Tpumep: Paznenenue naiueHToB Ha TpymIibl "310poBbie” U "00IbHBIE" Ha OCHOBE aHAJIN30B
KPOBH.
- KBagpaTuunbiil nuckpumunanTHbId aHanu3 (QDA): Ilpumensiercs, ecinu KoBaprualuOHHbIE
MaTPHIIBI TPYII Pa3THYarOTCs.

[Tpumep: Knaccugukarus BUI0OB pacTeHUi 1o MOp(}oIIOrH4ecKUM MpU3HAKaM.

4. MaTtemaTtnueckas OCHOBa
JIA cTpouT JUCKpUMHHAHTHBIE QYHKUUH (JJMHEHHbIE KOMOMHAIIUN MPEAUKTOPOB), KOTOpPbIE
MaKCHMU3HUPYIOT pa3IudMsi MEXKIY TPYNIIaMHU:

D = 'lel + 'IL’QXQ + ... + wan - C,

rie:

- (D) — nuckpuMUHAHTHAS OLICHKA,
- (w_i) — Beca mpu3HAKOB,

- (X_i) — npeaukTopsl,

- (C) — KoHcTaHTA.

KpI/ITCpI/Iﬁ (Dmuepa: Metoa HaxoauT BECa, KOTOPbIC MAKCUMU3UPYIOT OTHOIICHUC!



F MEXIPYIIIOBAA JHCIICPCHA

BHYTPHUTPYIIIOBAs JHCIEPCHS

5. Ilpumep npumeHeHUs
3anayva: [Ipeackazate, Kynut au KueHT ToBap ([la/HeT) Ha ocHOBe Bo3pacTa, 10X0/1a ¥ 4aCTOTHI
IIOCEILICHU caiTa.
- [llaru:
1. [TocTpouts nuckpuMmuHaHTHBIC QyHKIMHU A rpynn "Jla" u "Her".
2. JInst HOBOTO KJIMeHTa BBIYUCIUTH (D) M OTHECTH €ro K TpyIie ¢ OIrKaiIIiM EHTPOHIOM.

6. [IpeumytiecTBa 1 OrpaHUYECHHS
| [IpeumytecTBa | OrpanuueHus |

| [IpocTroTa nHTEpIpeTay pe3yapTaTtoB. | TpeOyeT HOPMAIBHOCTH PAaCIpeIeIICHHS.

| O dexTrBeH 11 MabIX BBIOOPOK. | UyBcTBUTENIEH K BBIOpOCAM. |
| PaboTaeT ¢ kaTeropuaJbHBIMH U KOJIMYECTBEHHBIMU ITpeaukTopamu. | [Ipeamonaraer
JMHEHHYIO Pa3IeTuMOCTb TPYIIIL |

7. CpaBHEHUE C IPYTMMH METO/1aMu

- Jloructrdaeckas perpeccusi: Jlydme st OnHapHOW KIacCH(pUKAIUU, HO He 1aéT nHpopMammu o
BKJIaJI€ IEPEMEHHBIX B pa3JI€JI€HUE IPYIIIL.

- Metox onopHbIX BeKTOPOB (SVM): DddeKTHBEH U1 HEMHEHHBIX TPAHHULL, HO CIIOKHEE
UHTEPIPETUPOBATH.

8. [IporpamMHbIe peanu3aluu
- R: 'lda()’ (maker "MASS").
- Python: "LinearDiscriminantAnalysis™ (6ubmauoteka “scikit-learn®).

Ilepen npumenennem JIA nposepsiem:

- HopmanbsHOCTB pacnipenienieHust IpeIuKTOpoB.
- OgHoponHoCTh nucnepeuit (st LDA).

- OTcyTCTBHE MYJIBTUKOJUINHEAPHOCTH.

5.2 Kuwuu K Tecty

1. d 10.c
2. a 11.b
3. b 12.a
4. ¢ 13.¢c
5. a 14. a
6. b 15.d
7. d 16.c
8. b 17.b,c,d
9. b 18.a
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