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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)

PesynbraTbl 00y4YeHUs 110 AUCIUTUINHE
Koa u Konn
Haspanue (dbopmyIrpoBKa
OIIOII BO, opmynHpoBKa HHIUKaTOpa Koz
COKpAIIEHHOE KOMITCTCHIIHH JIOCTHKEHHUSI pesyib DOpMyIIMPOBKA Pe3yNbTaTa
KOMITETECHIINH
Tara
09.03.04 OIIK-8 : Cnioco6en | OINIK-8.1xk : P/l 3HaHUEe | OCHOBHBIX METOJOB
«IIporpammHas | ocyuiecTBIATh IIpumensier 00paboTKyu 1 aHaNMN3a
HHKCHEPUs» | MOWCK, XpaHEHHe, | METOIbI MOUCKA U OOJIBIINX TAHHBIX
(b-UH) 00paboTKy 1 XpaHEHMs P12 | YMeHue | mpoBOAMTH CPaBHUTENLHBIH
aHaIH3 WHpOPMAIINH C aHau3 1 BEIOOP
urdopmanuu u3 HCIIOJIb30BAHHEM CTATHCTHYECKUX METOJIOB JIJIsI
Pas3IUYHbBIX COBPEMEHHbBIX aHaJIM3a KOHKPETHBIX TAHHBIX
MCTOYHMKOB 1 0a3 | MHQOPMALMOHHBIX | PJ[3 HaBbik | mpuMeHEHHs CTaTUCTHUUYECKUX
JIaHHBIX, TEXHOJIOTHIA METOJIOB JJIs1 00pabOTKH U
IIPEJICTABIATE €€ B aHanu3a 0ONBIINX 00BEMOB
Tpebyemom uH(OpMALMH C
¢dopmare ¢ UCIIOJIb30BAaHUEM ITPOTPAMMBbI
HUCIIOJIb30BAHUEM RStudio
MHDOPMAIMOHHBIX, [ OTK-8.2k : P/l | 3HaHWe | OCHOBHBIX METO/IOB
KOMIBIOTCPHBIX 1 | [fcrionb3yer 00paboTKH 1 aHaNM3a
CCTEBBIX COBpPEMEHHBIC GOJBIINX TAHHBIX
TexHoIOTHH undopmaimonnsie [ PJI2 | VMeHue | MPOBOAMTH CPABHUTEIbHbII
TEXHOJIOTHH JIJIsI aHaJM3 ¥ BBIOOD
00paboTKH U CTaTUCTHYECKUX METOMIOB IS
aHaM3a aHaJIM3a KOHKPETHBIX TAHHBIX
uHbopmauu P13 HaBpik | mpuMeHEHHS CTAaTUCTUYECKUX
METOJI0B AJIs1 00paboTKM 1
aHanu3a 0oJpIINX 00BEMOB
nHdopmanuu ¢
HCIIOJIb30BaHUEM IIPOTPAMMBI
RStudio

B mporecce ocBOeHHWS JTUCIUIUIMHBI PEMIAIOTCS 334l BOCIHTAHUS TapMOHUYIHO
pa3BUTOM, MATPUOTUYHONW U COIMAILHO OTBETCTBEHHOW JTUYHOCTH HA OCHOBE TPAIHIIMOHHBIX
POCCHUUCKHX TyXOBHO-HPABCTBCHHBIX U KYJIBTYPHO-UCTOPHUYCCKHUX IIEHHOCTEH, MPEICTaBIICHHBIC
B Tabmume 1.2.



Tabmuua 1.2 — [{eneBble OpueHTUPHI BOCTIUTAHUS

BocnurarenabHble 321241 ®opmupoBaHue HEHHOCT el IesieBble OpHEHTHPDI

@®opMHpOBaHHe HAYYHOT0 MHPOBO33PEHUS U KYJbTYPbI MbIIILJIEHHUSA

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

(I)OpMI/IPOBaHl/Ie KOMMYHUHKATUBHbLIX HABBIKOB U KYJbTYPbI 0o0IIeHust

CDOpMI/IpOBaHI/Ie HaBbIKOB Hy6J'II/I‘IHOFO Bzaumonomoris u YMmenue pa60TaTI> B KOMaHAC U
BBICTYIJICHUA U MPE3CHTALIUU CBOUX uaeu B3aMOYBAaKCHUE B3aUMOIIOMOIIb

2 Mecto aucuuniuHbl (MoayJisi) B ctpykrype OIIOIT

JlMcuuIuimHa OTHOCHUTCS K 00s13aTelIbHOM YacTH yaeOHoro miaHa bioky 1 (" AuciuIumHbL
Moayu'")

3. O0bem AuCHUNIMHBI (MOAYJIS)

O0bemM uCHUIUIMHBI (MOAYJSl) B 3aYETHBIX EIUWHUIIAX C YKa3aHUEM KOJIMYECTBA
aKaJeMHYECKHX YacoB, BBIICJICHHBIX HAa KOHTaKTHYIO paboTy ¢ obOydarommumucsa (1O BUIAM
yueOHBIX 3aHATUI) U HA CAMOCTOATEIbHYIO padOTy, IPUBE/IEH B Tabaue 2.

Tabnuna 2 — O61mas TpyJI0eMKOCTh AUCIUITITUHBI

Tpyno- O0BbeM KOHTaKTHOH paboTHI (Yac)
€MKOCTb
Cemectp
Hassarne ((?60 Pl\:_i Hac, I/IEIOI/ICiO)C AynutopHas Brcayu- CpC i)TOTI?c/[ii
OI10I1 BO A v P YAHTOP TopHas
HUS (3P0, (3.E) Beero TalUHA
0300) o
nex. | mpak. | ma6. | IIA | KCP
09.03.04
TporpammMuas 00 b1.b 7 3 49 16 32 0 1 0 59 €]
WHKCHEpHs

4 CTpyKTypa U coiepKaHue IUCUMILTUHBI (MO1YJIs1)

4.1 CtpykTrypa aucuunjanHbl (MoayJs) aias QPO

TemaTudeckuii miiaH, OTpaKAOUIMN COAEpXKAHWE TUCHUIUIMHBI (TIEpeUeHb pa3/IesioB U
TeM), CTPYKTYPHUPOBAHHOE IO BUJIaM YUIE€OHBIX 3aHITHI C YKa3aHUEM X 00bEMOB B COOTBETCTBUHU
¢ yueOHBIM IJIaHOM, TIpHBeACH B Tabmuie 3.1

Tabnuma 3.1 — Pazaensl TUCHUIUIMHBL (MOAYJIS), BUABI YUeOHOU NeSATeTbHOCTH U (HOpMBI
TeKymero Kourpoust st OPO

Kon pe- Kon-Bo wacoB, oTBeicHHOE HA Dopma
Ne HazBanune Tembl 3yJbTara P
Jlex Ipakt JTab CPC TEKYLLEr0 KOHTPOJI
00y4eHust

BBenenue B aHanm3
1 | 6onpumx nanubx. O630p PJI1 2 0 0 10 cobecenoBanue
HCTOYHUKOB HHPOPMALIHH.




TeXHOIOTHUH XpaHEeHHS 1
2 | obpaboTku GoabUINX PA1 2 0 0 6 cobecenoBaHme
JJAHHBIX.

CoBpeMeHHbIE
HPOrpaMMHBIC CPEACTBA
aHanm3a OONBIINX 00BEMOB
nH(OpMaIHN.

Mertoasl 00paboTKH U
aHayM3a GOJBIINX TAHHBIX.
C6op u xpaHeHHe GONBIINX P2 0 6 0 10 OTHYET IO BBITOJHEHHBIM
JIAHHBIX. PAKTHICCKUM paboTam

Pl 2 0 0 6 cobecenoBanme

Pl 10 0 0 10 cobeceoBaHue

Mertoabl 00paboTKH,
aHaNM3a U BU3yaln3alun
OOJIBIIMX JAHHBIX B
nporpamme RStudio.
Hroro no Tadauie 16 32 0 59

OTYET IO BBIIIOJHCHHBIM

PI2, P13 0 26 0 17 MPaKTHYECKUM paboTaM

4.2 Conep:xxaHue pa3aejioB U TeM JUCHUILTUHBI (Moay.as) nias ODO

Tema 1 Bseoenue 6 ananus oonvuiux oannvix. O030p ucmoyHuKo8 uHgpopmayuu.

Copepxannie TeMbl: OCHOBHBIE OIpEAETCHUS, TEPMHUHBI, 3aJaud aHajdu3a OOJBIIUX
naHHBIX. Borpock 6e3onacHocTu. [lonarue Data Mining. KorautuBHbIH aHanu3 qanabix. O0630p
UCTOYHUKOB HH(MopMariu st Big Data (OTKpbIThIE HCTOYHUKH WHPOPMAIIUU: CTATHCTUYCCKHE
COOpHHKH, OIyOJMKOBAaHHBIC OTYETHI W PE3YIbTAThl HMCCICAOBAHMI; IOCTYIl K 3aKpBITON
uHpopmanun). Metoauku cOopa TaHHBIX.

@dopMBI ¥ METOJBI TPOBEACHHS 3aHITHHA 1O TeMe, NMPUMEHSIEMbIe 00pa30BaTeIbHBIC
TEXHOJIOTUH: JICKIIUHU, HAa KOTOPBIX JIaCTCsl OCHOBHOM CHCTEMaTH3UPOBAHHBIM MaTepHal 10 TEMaM.

Bunel camMoCTOSTENTbHOM TIOATOTOBKH CTYJAEHTOB IO TEME: YTCHHE IpeJraracMoun
JIUTEPATyphl, IOATOTOBKA K COOCCEIOBAHUIO, HTOTOBOMY TECTY.

Tema 2 Texnonoeuu xparenusi u 06pabomru 6OIbUUX OAHHBIX.

Conepxxanre Tembl: O030p TEXHOJIOTHH XpaHEHHUs OOJIbIIWX JaHHBIX. ba3bl NaHHBIX.
Cucremsl ynpapneHus: 6azamMu JAaHHbIX. Monenu naHHBIX. [[0AroToBKa MCXOMHBIX JaHHBIX IS
aHaJIM3a: epBUYIHAS 00pa0dOTKa U BU3YyATH3AI[Us HMCIOIIUXCS TaHHBIX.

@opMBl U METOJBI TPOBEACHHS 3aHITUN MO TeMe, MPUMEHsSEMbIe 00pa3oBaTENbHBIC
TEXHOJIOTHH: JICKITUH, Ha KOTOPBIX JIAETCS OCHOBHOM CUCTEMATH3UPOBAHHBINA MaTepPHAIT IO TEMaM.

Bunel camocTosITenbHOM MOATOTOBKM CTYJAEHTOB IO TeMe: YTEHHE IpeJiaraeMon
JUTEPATyphl, TOATOTOBKA K COOECEIOBAHUIO, HTOTOBOMY TECTY.

Tema 3 Cospemennvie npoecpammmusle CpeOCmea AHau3a 001bUUx 00vemos uHpopmayuu.

Copepxannie Tembl: O030p COBPEMEHHBIX MOMYJISIPHBIX MPOTPAMMHBIX CPEACTB aHAIHM3a
nanubix. [InaTHeie, OecruiaTHble porpaMMHbIe cpeacTBa: Statistica, SPSS, Excel, R-Studio u
JIPYTHE; UX MPEUMYIIECTBA U HETOCTATKH.

@dopMBI ¥ METOJIBI TIPOBEACHHS 3aHITHH 10 TeMe, NMPUMEHSIeMble 00pa30BaTeIbHBIC
TEXHOJIOTHH: JIEKIIUH, HA KOTOPBIX JTA€TCSI OCHOBHOM CUCTEMAaTU3UPOBAHHBINA MaTepHall IO TEMaM.

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

Tema 4 Memoowsl 0bpabomxu u aHanu3a 6OILUUX OAHHBIX.

Conepxanne TeMbl: OCHOBHBIE MTOHIATUSI MATEMATUYECKON CTATUCTUKH. MeToIbl aHaIn3a
JAHHBIX: JIECKPUIITHUBHAs CTaTUCTUKA, KPUTEPUU JUIsI TPOBEPKU HAa HOPMAIBHOCTH
pacripeneneHus; mapaMeTpuIecKue, HerapaMeTpuIecKrue, HOMUHATBHBIE METOBI (KPUTEPUU JJIS
OmpejieNieHus] 3HAYUMOCTH pa3iuuuii B BBIOOpPKAx, OINpENeieHHe 3aBUCUMOCTH MEXKIY
IIEPEMEHHBIMHY, ITOCTPOEHHUE PErPECCHOHHBIX MOJENIEH, JHUCIIEPCUOHHBIN, KIACTEPHBIN,
JTUCKPUMHUHAHTHBIN, (DaKTOPHBIN aHAN3HI).



@opMbl U METOABI IMPOBEACHUS 3aHATUH MO TeMe, MpPUMEHseMble 00pa3oBaTeIbHBIC
TEXHOJIOTHH: JIEKIIUH, HA KOTOPBIX TA€TCsI OCHOBHOM CUCTEMATU3UPOBAHHBIN MATEPHAII 10 TEMaM.

Bunsl camMOCTOATENBHOM ITOATOTOBKH CTYAEHTOB II0 TEME: YTEHHUE IpeiaracMon
JUTEPATypBl, HOATOTOBKA K COOECEJ0BAHUIO, UTOTOBOMY TECTY.

Tema 5 Coop u xpanenue 601bUUX OAHHBIX.

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

@®opMbI U METOABI MPOBEACHUS 3aHATUH O TeMe, MPUMEHsSEMbIe 00pa3oBaTeIbHBIC
TEXHOJIOTHH: MPAKTHYECKUE 3aHSTHUS MMPOBOJISATCS B KOMIIBIOTEPHOM KJIACCE C UCIOJIB30BaHUEM
nporpamMm RStudio (mpenogaBarenp u3iaraet Temy, IPUBOAUT MPUMEPHI M JaeT 3alaHHC IS
CaMOCTOSITEIILHOTO BBIITOJIHEHUS, TIPU HEOOXOIUMOCTH KOHCYIBTHPYET CTYICHTOB).

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

Tema 6 Memoowr obpabomku, anaiuza u u3yamu3ayuu OOILUUX OAHHBIX 8 NPOCPAMME
RStudio.

Coneprxanue Temsl: [IpeacraBienne HCXOIHBIX JaHHBIX B mporpamMme RStudio (BexTopsl,
MAacCHBBI, MaTPULIbl, CIUCKH, Ta0nuLbl). CTaTHcTHUECKast 00paboTKa JaHHBIX B porpammax MS
Excel u RStudio: moacuer onmcarenbHBIX CTaTUCTHK, Tpaduyeckoe MpeCTaBICHUE NaHHBIX.
['pynnupoBka JaHHBIX, OOHApyKEHHE 3HAYMMBIX 3aBUCHUMOCTEH M TEHAEHLUI B pe3yibTare
aHaJM3a UMEIoIIeiics MHPOPMAalH, BBISIBICHUSI OTHOLICHUN MEKAY TaHHBIMHU PA3IMYHOTO THIIA.
[IprMeHeHHEe Pa3TUYHBIX METO/AOB BBIJICICHUS, U3BJICUEHUS U TPYIIIMPOBKHU JaHHBIX, KOTOPbIE
MO3BOJISIIOT BBISIBUTH CUCTEMATH3UPOBAHHBIE CTPYKTYPHI IaHHBIX U BBIBECTH M3 HUX MPaBUiIA JUIs
HOPUHATHS PELICHUH M NPOTHO3UPOBAHUS MX IOCIEACTBUHN (PErpecCHOHHBIN, AMCIIEPCUOHHBIM,
KJIACTEPHBIA, TUCKPUMUHAHTHBIA, (AKTOPHBIA aHamu3el). Bo3MmoxHOCTH rpadudeckoro
npencraBienuss uHbopmanuu B mporpamme RStudio: rpaduueckue (yHkumm otoOpaskeHus
OJTHOMEPHBIX U MHOTOMEPHBIX NaHHBIX, TpapUUECKUil BBIBOJ C UCIIOIB30BaHUEM IpaUIecKuX
napaMeTpoB.

@®opMBI U METOABI TMPOBEACHUS 3aHATHUI O TeMe, MPUMEHsEMble 00pa3oBaTeIbHBIE
TEXHOJIOTUH: MPAKTUYECKUE 3aHATHSI MPOBOAATCA B KOMIBIOTEPHOM KJlacce ¢ MCIOJIb30BaHUEM
nporpammel RStudio (mpenojaBatens u3naraer TeMy, MPUBOJUT IPUMEPHI U JAaeT 3a/laHue s
CaMOCTOSITEJIbHOTO BBITOJIHEHUS, TPU HEOOXOAMMOCTH KOHCYJIBTUPYET CTYIEHTOB).

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

5 Meroauveckne YyKazaHusl AJds1 OOYyYAKOINMXCH MO M3YYEHHI0 M PpPeau3aluu
AMCUUIIMHBI (MOIYJIs1)

5.1 Mertoanueckue peKOMeHAAUMH OOYYAWIIUMCS MO0 M3YYEHUI0 IUCUMIUVIMHBI H 10
00ecreYeHN 0 CAMOCTOSITeJILHOM padoThI

Ha nexuusx naercss OCHOBHOM CUCTEMATU3UPOBAHHBIM MAaTepUal 10 TEMaM.

[IpakTnueckue 3aHATHS TPOBOJATCA B KOMIIBIOTEPHOM KJIACCE C HCIIOJIb30BAHMEM
nporpamMm MS Excel u RStudio. IlpenonaBarens m3naraer Temy, OPUBOAUT NMPUMEPHI U AAET
3aJJaHuE JIJIsl CAMOCTOATEILHOTO BhIMOJIHEHUS. [Ipy HE00X0MMOCTH KOHCYIBTHPYET CTYIEHTOB.

CamocrosarenbHass pa0oTa  CTYJEHTOB MOJpa3yMeBaeT YTEHHE IIpeularaeMoi
IIPENOIaBaTesIeM JIUTEPATYpbl M HCIOJIB30BAHME WHTEPHET-PECYPCOB JUIsl TOJATOTOBKH K
3aHATUAM, TEKYLIEH U IIPOMEXYTOYHOM aTTeCTAlUHU.

[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)
09.03.04 IIporpammuas unxkenepus. [IporpaMMHas nHxXeHepus

I'ox nabopa na OIIOII
2023

dopma 00ydeHus
OuHas

Biagusoctok 2026



1 Ilepedennb (popMHEpyeMbIX KOMIIETEH M

Haszsanne OITOII BO,
COKpalleHHOe

Kon u popmynupoBka KoMHeTeHIN

nu

Kon u popMynrpoBka HHANKATOPA TOCTIKCHUS
KOMITCTEHITHU

09.03.04 «IIporpamMmHu
asi THHKCHEPHS»
(b-1H)

OIIK-8 : CiocoOeH oCymeCTBIISATh
MIOUCK, XpaHeHne, 00paboTKy u aHa
713 MHPOPMALIHH U3 PA3ITHYHBIX UC
TOYHUKOB U 0a3 TaHHBIX, IPEJICTAB
JSTH ee B TpedyeMoM (opmarte ¢ U
MOJIb30BAaHUEM HH()OPMAI[HOHHBIX,
KOMIIBIOTEPHBIX M CETEBBIX TEXHOI

OIIK-8.1k : [IpuMenHseT MEeTOIBI TOUCKA M XpaH
eHUs1 HH(OPMAIMU C UCTIOJIH30BAHHEM COBpPEME
HHBIX HH(OPMAITOHHBIX TEXHOJIOTHI

OIIK-8.2k : Mcnonb3yeT coBpeMeHHbIE HHPOPM
AIIMOHHbBIE TEXHOJIOTUH JJIs1 00pabOTKH U aHAIN3
a nHpopMauuu

Oruit

Komnerenmus cuntaercs: chopMUPOBAHHOM Ha TaHHOM 3Tarie B ciydae, eCiIM MOoIydYeHHbIE
pe3yibTaTtel OOydYeHHMs [0 JUCLUIUIMHE OLICHEHbl IOJOXHUTEIbHO (JUara3oH KpUTEpUEB
OLICHUBAHMSI PE3YJIbTATOB O0YUCHHUS «3aYTEHOY, «YAOBIECTBOPUTEIILHOY, «XOPOLIOY», KOTIHIHON).
B ciydae oTcyTcTBUS MOJIOKUTEIHHOM OLIEHKM KOMIIETEHIMS Ha JAHHOM 3Tale CUUTAETCs

Hec(OPMUPOBAHHOM.

2 [loxa3aTe/iu OLleHUBAHUS NJIAHUPYEMBbIX Pe3yJIbTATOB 00y4YeHHUsI

Komnerennus OIIK-8 «Crnoco0GeH ocyIiecTBIsATh MOUCK, XpaHEHHE, 00paboTKy U
aHaM3 HHQOPMAIMK U3 Pa3IMYHBIX UCTOYHUKOB M 0a3 JaHHBIX, IPEICTABIAThH €€ B TpeOyeMoM
dbopMaTe ¢ UCIOJIb30BaHHEM HH(OPMAIMOHHBIX, KOMIIBIOTEPHBIX H CETEBBIX TEXHOJIOTHI)

Tabmuna 2.1 — Kpurepun orieHKd WHAHRKATOPOB TOCTHIKEHUS KOMIICTCHIIUN

Kon u dopmynmpoBka nHANKAT
opa JOCTH)XEHHS KOMIIETCHIINU

Pesynbrar

Kputepun onjeHHBaHUA pe3yabT
aToB O0yJYCHUS

OIIK-8.1k : [Ipumensier MeTox
BI TTOVCKA ¥ XpaHCHHS HHPOpMa
IIUU C UCTIOJIb30BAHUEM COBPEM
SHHBIX HHPOPMAIIMOHHBIX TEXH
OJIOTUM

OCHOBHBIX METOJIOB 00pabOTKH
M aHaJIn3a OOJNIBIINX TaHHBIX

3HaHUE METOJI0B 00PabOTKH 1 a
Hau3a OOJILIINX JAaHHBIX, UCITO
JIb3YEeMBIX TPH PEIICHHH pode
CCUOHAJIBHBIX 3a/1a4

IIPOBOAUTH CPABHUTEIILHBIN aHa
JI3 U BBIOOP CTATUCTUYECKUX M
€TOJIOB JIJIsl aHAJIN3a KOHKPETH

MMPOBEACHUEC CPABHUTCIIBHOTO a
Hajiu3a u BI)I60pa CTaTUCTHYCCK
X METOI0B IJIsI aHaJIn3a KOHKP
CTHBIX JaHHBIX

MPUMEHEHHUS CTATHCTUYECKHUX M
€TOIOB JIJIsi 00pabOTKH 1 aHAJH
3a 0onbIIMX 00BEMOB HH(pOpMa
LMY C UCIOJIb30BAaHUEM IIPOrpa

MMPUMEHCHUEC CTATUCTHUUCCKUX M
€TOJIOB /7151 0OpabOTKHU U aHATIH
3a 60pIIMX 00bEMOB HHPOPMA
I[MH C UCTIONIb30BAHKEM MPOTpa
mMbI RStudio

OIIK-8.2k : Ucnonb3yeT coBpe

MEHHBIC HH(POPMAIIMOHHBIC TEX
HOJIOTHH JJIs1 00pabOTKH U aHaJ
n3a nHpopMaunun

OCHOBHBIX METOJIOB 00pabOTKH
¥ a”Haiau3a OOJIBIINX JaHHBIX

3HaHUE METOJOB 00PabOTKH H a
Hajau3a OOJNBIIKMX JAHHBIX, UCIIO
JB3yEMBIX TP PEIICHUH Tpode
CCHOHAJIBHBIX 3aJ1a4

IpOBOAUTH CpaBHI/ITCJILHLIﬁ aHa
JIN3 U BBI60p CTaTUCTHYCCKUX M
€TOAOB [JIs1 aHaJIn3a KOHKPETH

PesynbraThl 00yUYeHUS 10 AUCIMILINHE
Ko | Tm
I Il
pe | pe
3- | 3-
Ta | Ta
PL|
1

ue

v
PI | me
2 HU

e BIX JAHHBIX
PA|
3

K

MMbI RStudio

PA|
1

ne

v
PI | me
2 HHA

e BIX JAaHHBIX

MMPOBEACHUC CPABHUTCIIBHOTO a
Hajiu3a u BI)I60pa CTaTUCTHYCCK
HX METOJO0B JIsI aHaJIn3a KOHKP
CTHBIX JaHHBIX




IIPUMEHEHHS] CTATUCTHYECKUX M
Ha | eronoB anst 00paboTKH M aHAIH
BHI | 3a Oonpmx 00HEeMOB HH(pOpMA
K | muwm c ucnons3oBanneM mporpa
MmbI RStudio

MPUMEHEHNE CTATUCTUYECKUX M
€TO/I0B U151 0OPaOOTKH 1 aHAIIN
3a 6onpmmx 00beMOB HHPOPMA
MU C HCIIOJIb30BaHUEM IIporpa
MMmeI RStudio

PIl

Tabnuua 3amonHsAETCS B COOTBETCTBHH C paszesiom 1 PabGodeii mporpaMMBbl TUCITUTLTHHBL
(Moptyist).

3 IlepeveHb OLIEHOYHBIX CPEACTB

Tabmuna 3 — [lepedeHb OIIEHOYHBIX CPEICTB IO TUCIUTUTHHE (MOTYIIIO)

HammeHoBaHME OLIEHOYHOTO CPEICTBA U TP
KouTponupyemble mianupyembie pe3 | KoHTponupyembie TeMsl 1 excrasienye ero 8 OC
YIBTaTHl 00y4IeHUS HCITATIIIHEL 5 TTpoMesKyTouHas aT
Texkymuil KOHTPOJIb
TeCcTanus
Ounas popma 00yueHHS
PJI1 3Hanue : OCHOBHBIX MeTO | 1.1. BBenenue B ananus 6
JIOB 00pa0OTKHU ¥ aHAJIM3a | OJBINKX JaHHBIX. O030p Teer Teer
OOJIBIINX TAHHBIX HCTOYHHUKOB MH(pOPMAIH
u.
1.2. TexHOJIOTMH XpaHEHU
st 1 00paboTku 6onbimux | TecT Tect
JTAHHBIX.
1.3. CoBpeMeHHBIE TPOrp
AMMHBIE CPE/ICTBA AHAH3 | . Tecr
a OompImx 00HEMOB HH(
OpMaIHy.
1.4. Metonstr 006paboTkn
" aHanm3a 6onpmnx gaHH | Tecr Tect
BIX.
P12 YMmenue : TPOBOJMTL CPA. | | 5 CGop u xpaHeHHe 60 Cotece T
BHUTEJIbHDIHA aHAIM3 U BBL | oy rapmpx. JI0BaHNC ecT
00p CTATUCTHYECKIX MET
OJIOB JUTS AHATH3A KOHKDE 1.6. Metonbr 00paboTKH,
THBIX TAHHEX AHAIM3A M BUSYAIMBALMH | (oo Teer
OOJBIIKX TAHHBIX B TIPOT
pamme RStudio.
PI3 HaBbik : npuMeHeHus cta
TUCTHYECKUX MeTOIOB T | 1.6. MeToasl 00paboTKH,
st 00pabOTKM M aHaNMM3a O | aHaIM3a M BU3YaJIH3aIluH Teer Teer
ONBIIAX 00BeMOB HH(OpP | OONBIIMX TAaHHBIX B IPOT
Malluy C HCIoyib3oBanueM | pamme RStudio.
nporpammbl RStudio

4 Onucanue nNpoueaypbl OCHUBAHUS

KadgectBOo copMHpOBaHHOCTH KOMIICTCHIIMA HA JaHHOM OJTale OICHUBACTCS I10
pe3ynbTaTaM TeKYIIUX U MPOMEXKYTOUHBIX aTTeCTAllMi MPU TMTOMOIIN KOJMYECTBEHHOUW OIECHKH,
BBIpOKEHHOU B Oaymax. MakcumanbHasi cyMMa 0ayuioB Mo JucHuILiiHe (Momaynto) paBHa 100
Oammam.

OneHOYHOE CPENICTBO

Bup yuebHol nesTenbHOC

OTYeT 10 BBITOJIHEHHBIM
™ CobecenoBanue

MPAKTHYECKUM paboTamMm
Jlekiun 10 10

HToroselii TecT Hroro




IpaxkTHyueckue 3aHsTHs 60 60
CamocrositensHas pabora | 10 10
HToroBsas arrecranus 20 20
Hroro 20 60 20 100

Cymma OannoB, HAOpaHHBIX CTYIEHTOM I10 BCEM BUIAM Y4€OHOM NESTEIBHOCTH B paMKax
JTUCITUTIMHBI, IEPEBOJUTCS B OIIEHKY B COOTBETCTBHUHU C TaOIHUIICH.

CymmMa Gano
B
0 TUCITHILTI

OreHKa 110 IPoMex
YTOYHOH aTTecTanu

XapakTepucTHKa KayecTBa ChOPMHPOBAHHOCTH KOMIICTCHIIMU

HE "
CTyzeHT IeMOHCTPHUPYET CPOPMHUPOBAHHOCTh JUCIMILTHHAPHBIX KOMIICTEHIIH, 00Ha
PY)KUBaeT BCECTOPOHHEE, CHCTEMAaTHYECKOE U TITy0OKOe 3HaHUe y4eOHOro MaTepuaa
o1 91 10 100 «3auTEHO» / » YCBOMII OCHOBHYIO JINTEPATYPY H 3HAKOM C JIOTIOHUTENBHON JTUTEPaTypoil, pekoMe
«OTJIMIHO» HIOBaHHOU MPOTPaMMOM, YMEET CBOOOIHO BBIONHATH MPAKTHYCCKUAC 3aTaHUsI, TIPE]
YCMOTPEHHBIC TIPOTPaMMOii, CBOOOTHO OTEepUPYET MPUOOPETCHHBIMY 3HAHUSIMH, YME
HUSIMH, IPAMCHSICT MX B CHUTYaIUsX TIOBBIIICHHOM CII0KHOCTH.
CTyIeHT eMOHCTpUPYET CHOPMUPOBAHHOCTD JUCIHIUTAHAPHBIX KOMITETCHIIHIA: OCHO
o176 110 90 «3a4TeHO) / BHBIC 3HAHUSI, YMEHUS OCBOCHBI, HO JJOIYCKAIOTCSl HE3HAYHTEIbHBIE ova/I6I<I/I, HETOUH
«XOPOLIO» OCTH, 3aTPYAHCHUSI TIPH AHATUTHYECKUX OTIEpaIUsiX, IepeHOCce 3HAHUH U yMEHUil Ha H
OBBI€, HECTAH/IAPTHBIC CUTYAIIHH.
CTyIeHT IEMOHCTPUPYET CHOPMUPOBAHHOCTD TUCIUILTHHAPHBIX KOMIICTCHIINI: B X0
«3a4TEHOY / JIe KOHTPOJIbHBIX MEPOIIPUATHHN JJOMYCKAOTCS 3HAYUTEILHBIC ONIMOKH, TPOSBIISCTCS O
ot 61 10 75 «YIOBJICTBOPUTENb | TCYTCTBHE OTACIBHBIX 3HAHUMN, yMEHHI, HABBIKOB TI0 HEKOTOPBIM JUCIHUILTMHAPHBIM K
HO» OMITCTCHIIUSIM, CTY/ICHT MCIBITHIBACT 3HAYUTEIILHBIC 3aTPYHEHHS TIPU OTICPUPOBAHU
Y 3HAHMSIMU M YMEHHSIMH [P X MEPEHOCEe HA HOBBIE CHTYAIIHH.
«HE 3a4TCHOY /
ot 41 110 60 ey TOBICTBOPUTE V cryneHra He Cd)?pMPIpOB%HLI JCITUTLTMHAPHBIC KOMIICTCHIIUH, MPOSBISICTCS HEOC
TAaTOYHOCTh 3HAHUIA, YMCHUI, HABBIKOB.
JIGHO»
«HE 3aYTEHO» /
JucuuiuinHapHbIe KOMITETEHIIMU He cOpMUpOBaHbl. [IposIBIIseTCs MOIHOE M HpaK
ot 0 110 40 «HEY/IOBJIETBOPUTE - o
EHO» THUYECKH MTOJIHOE OTCYTCTBHE 3HAHHM, YMEHHUI1, HABBIKOB.

5 IlpumepHbIe OLIEHOUYHBbIE CPEACTBA

5.1 IlpumepHblii IepeYeHb BONPOCOB 110 TeMaM

KoHTpoJbHbIe BOPOCHI 1JIs1 co0ecel0BAHMS 110 TeMaM
Tema 1. Benenue B aHanu3 601bmux JaHHBIX. O030p HCTOYHHUKOB HH(OpMaIUU.

CoNoOrwWNE

[EN
o

[aiiTe onpeneneHne NOHITHIO «UH(POPMAIIMOHHBIE PECYPCHI».
Yro o3HauaeT «MH()OPMAITMOHHBINA TTOUCK»?
NHpopmannoHHO-KOMMYHHUKAIIMOHHbBIE TEXHOJIOTUH, YTO 3TO?
[Tepeuncnure OCHOBHbIE KOMIIOHEHTHI IpoLiecca MoUcKa HH(POpMAIHH.
Omnpenenute NOHATHE «MH()OPMAITMOHHBIE CUCTEMBDY.
OxapakTepu3yiTe mopTai OTKPBITHIX JaHHBIX PO.
Omnpenenurte CyIIHOCTb MOHATHUSA «OOJIbIINE JAaHHBIEY.
Omnpenenure nousitue Data Mining.
KakoBrl riaBHbIE TPOOIEMBI 6€30MACHOCTH «OOJIBIINX TAHHBIX»?

. JlailiTe XxapakTeprCTUKY IPpUHLINITY Oe3omacHoCTH «intelligence.

Tema 2. TexHonmoruu xpaHeHust 1 00pabOTKN OOJIBIINX TaHHBIX.

asrwONE

[lepeuncnvTe TEXHOJIOTHH XpaHEHUS OOJBIITUX JIAHHBIX.
XapakTepuCTUKU CUCTEMBI XpaHeHus1 JaHHbIX RCS.
Ananuz 6onpmmx qaHHBIX B QlikView.

XapakTepuCTUKH CUCTEMBI XpaHeHHUs JaHHbIX [lonnbaiiT.
Kakwne Mmoaenu nanHbIX BBl 3HaeTE?




6. Yro BKIItOYaeT NepBUYHAS 00PaOOTKA JAHHBIX?
Tewma 3. CoBpeMeHHBIE TPOrPaMMHBIE CPEICTBA aHAIH3a O0IBIINX 00HEMOB HH(POPMAIIHH.
1. Tlepeuncnure mporpaMMHBIE CPEICTBA aHATIHM3a JAHHBIX: TUIATHBIC U OECIIIaTHBIC.

[IpenmyiectBa padboTta ¢ AaHHBIME B iporpamme R-Studio.
3. KaxoBbI BO3MOXXHOCTH TIPE/ICTABICHUS TaHHBIX B mporpamme R-Studio?

no

Tema 4. CtaTUCTHYECKHE METOIEI aHATIN3a JaHHEIX.

1. Omnummre cBONCTBAa HOPMAIBHOTO PaCIpe/lCICHHUS.

2. Omnpexpenurte pa3nuuus MEXIY HapaMeTPHUCCKUMU, HEapaMeTPHUECKUMU U
HOMMHAJILHBIMU METOJIaMHU.

3. Kpurepun mis onpenenenus pa3nuuuii B BBIOOpKax.

4. OnuuuTe OCHOBHYIO U0 KOPPEISILIMOHHOTO aHAIH3a.

5. Uro noka3zeiBaet ko3 unment koppensuuu [Tupcona?

6. KoadduumeHnts! cBsizu MEXy IepeMEHHBIMU, HE MTOAYUHSAIOUTIMUCST HOPMAITILHOMY
3aKOHY pacIpeaesieHus.

7. JInst yero MpUMEHSIOT PErPEeCCUOHHBIN aHAIH3?

8. Twumbl perpecCHOHHBIX MOJIETEH.

9. Kaxk nmpoBepHUTh aJIeKBaTHOCTh MOCTPOSCHHON PErPeCCHOHHON MoIenn?

10. OcHoBHas uIes TUCTICPCHOHHOTO aHAJIH3A.

11. CymHoCTh KJIaCTepHOTO aHATH3a.

12. JInst yero uCronb3yroT JUCKPUMUHAHTHBIA aHATN3?

13. llenu npuMeHeHus GaKTOPHOTO aHAIM3A.

Kpamkue memoouueckue ykazanus

CobecenoBanue MPOBOAUTCS MOCIE U3YUYECHHsI COOTBETCTBYIoMIEH Tembl. [IpenonaBarens
B YCTHOI (popMe 3a7aeT BONPOCHI CTYICHTaM Ha JICKIIMOHHBIX 3aHITHSIX.

IlIxana oyenku

Ne Bamsr Omnncanne

5 16-20 [TponeHT MpaBHIBHBIX M 000CHOBAHHBIX OTBETOB OT 95% 1o 100%

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

3 6-10 IIponeHT npaBUIbHBIX OTBETOB C TOMOILIO HABOSIUX BOIPOCOB OT 65 10 79%
2 0-5 [TponeHT npaBHIBHBIX OTBETOB OT 45 10 64%

5.2 Ilpumepsl 3agaHuii 115 BBINOJHEHNs NPAKTHYECKUX padoT

[IpumepHBIil nepedeHb TEMaTUKHU NMPAKTUYECKUX 3aJaHUN, MO pe3ylbTaTaM KOTOPBIX
IIPOBOAMTCS TECTUPOBAHUE YMEHUIN U HAaBBIKOB:

Tema 1. COop naHHBIX U3 pa3IUYHBIX UCTOYHUKOB B ceTH MHTepHeT. [lopTan oTKphITHIX
naHHbIX PO. Xpanenue nanHeix B nporpamme MS Excel.

Tewma 2. [lepBuuHbIil aHANIN3 JaHHBIX U BU3yalu3alus JaHHbBIX B Iporpamme Excel.

Tema 3. 3nHakomcTBO ¢ mporpammoit RStudio. Cuntakcuc. IIpencraBieHue HMCXOAHBIX
JIaHHbIX B mporpamme RStudio (BeKTOpHI, MaCCUBBI, MaTPULIbI, CIIUCKU, TAOIUIIBI).

Tema 4. Bei6opka 1 npeoOpa3oBaHue HCXOIHBIX JaHHBIX B Iporpamme RStudio. Y nanenue
MPONYIIEHHBIX 3HAYECHUI.

Tema 5. Cratuctuueckas o0paboTka faHHbBIX B mporpamme RStudio: moacuer
ONKCATEIbHBIX CTATUCTHK.

Tema 6. Bo3MmoxkHOCTH TIpauyeckoro mpeAcTaBiIeHUs HHPOpPMAlMu B MpOrpaMme
RStudio: rpaduyeckne QyHKIHMM OTOOpaKEHHS] OJHOMEPHBIX W MHOTOMEPHBIX JTaHHBIX,
rpadu4ecKkuii BBIBOJ C HCIIOJIb30BaHUEM I'paUuecKuX MapaMeTpoB.



Tema 7. 3akoHBI pacupelieleHHs] BEpOATHOCTEN, peann3oBanHble B R. ITpoBepka naHHBIX
Ha HOpMaJIbHOCTh pacnpenenenus: kpurepuun lllanupo-Yunka, Kommoroposa-CmupHoBa u 1p.
YPOoBEHb CTATUCTUUECKOH 10CTOBEPHOCTH.

Tema 8. CpaBaenue BbiOOpok. Kputepuit CtbrogeHTa, Kpurepuii cornmacus xu-kBajpaT
[Tupcona, Kpurepuit Konmoroposa-CmupHoBa.

Tema 9. Hemapamerpuueckne MeTOAbl CpPaBHEHHUs [JIsl 3aBUCHUMBIX M HE3aBUCHMBIX
BbIOOPOK: KpuTepuil YuikokcoHa, kpurepuii Kpackena-Vosmnuca.

Tema 10. Koppensunonnsiii ananu3. Pacuer xoaddunmentoB xoppensaiuu Ilupcona,
Cnupmena, Kennamna

Tema 11. PerpeccuonHslii aHanu3 (JuHEHHas 3aBUCHUMOCTB). [locTpoeHue IMHEHHON
Mozenu. [IpoBepka agekBaTHOCTH TOCTPOEHHON MOJEIH.

Tema 12. PerpeccuoHHbIN aHanu3 (HEIWHEWHAs 3aBUCUMOCTH). OmpeneneHue BuaA
3aBucuMoctu. Ilocrpoenue monenu. IIpoBepka anekBaTHOCTH TOCTPOSHHON MOJEIH.

Tewma 13. OgHOaKTOPHBINA TUCTICPCUOHHBIA aHATIU3.

Tema 14. MHOrO(aKTOpHBIN AUCIIEPCUOHHBINA aHATIH3.

Tema 15. @akTopHbIN aHAIN3.

Tewma 16. KnactepHslii aHamus.

Tema 17. B0o3MOXXHOCTH rpaduueckoro mpeacTaBieHus WHGOpMAlUU B Tporpamme
RStudio: rpadudeckne GyHKIUKM OTOOpaKCHHSI OJHOMEPHBIX W MHOTOMEPHBIX JIAaHHBIX,
rpaduueckuii BEIBOJI C UCTIONIb30BAaHUEM IpaUUECKUX MapaMeTpoB.

Kpamkue memoouueckue ykasanus

Ha BrinonHeHue o1HOM MpakTH4YEeCKON pabOTHI OTBOAUTCS HE 0oJiee IBYX aKaJIeMUYECKIX
yacoB. Templ Joruyecku o0beauHs0TCa B Moaynu (3-4 TeMbl Ha OJUH MOJYJIb).

[Tocne BBIMOTHEHHS KaXkI0TO y4eOHOTO MOIYJISI CTY/ACHT BBITIOJTHSET IPOBEPOYHBIN TECT.
B Tect BIIIOUEHBI KaK KOHLENTYaJbHBbIE BOMPOCHI, TAK M BOMPOCHI, CBSI3aHHBIC C CO3JaHUEM
CKPHIITA, C OLICHKOM BBIYHUCIIIEMbIX MOKA3aTeeH.

Ilxana oyenku

Ne Banmsr Onucanue
CTyJeHT IeMOHCTPHUPYET YMEHHUS HA HTOTOBOM YPOBHE: YMEET CBOOOIHO BBIMOJIHATD MPAKTHYE
5 47-60 CKH€ 3aJaHusl, IPEyCMOTPEHHBIE IPOrpaMMOii, CBOOOIHO ONepHpyeT MPUOOPETCHHBIMU 3HAHH

SIMH 1 YMEHHUSIMU, IPUMEHSIET UX B CUTYAIUsIX MTOBBIIIEHHON CII0)KHOCTH.

CTyJeHT IeMOHCTPUPYET YMEHHMS Ha CPEHEM YPOBHE: OCBOMIJI OCHOBHBIC YMEHHS, HO JIOMyCKa
4 3246 IOTCSI HE3HAYUTEIbHBIE OINOKH, HETOYHOCTH, 3aTPYIHEHHUS IIPH aHATUTHYECKUX OTIEPALIUSX, IT
epeHOce YMEHHI Ha HOBbIC, HECTaHAAPTHBIC CUTYAIIUH.

CTyzieHT IeMOHCTPHUPYET YMEHHMS M HaBBIKK Ha 6a30BOM yPOBHE: B X0JIe KOHTPOJIBHBIX MEPOIP
WSTUH TOIYCKAIOTCS 3HAYUTENIbHBIE OIIHOKH, MPOSIBISIETCS OTCYTCTBUE OT/ACIBHBIX YMEHUIA, HA

3 26-31
BBIKOB 110 JUCLUIIMHAPHBIM KOMIICTEHIUSAM, UCTIBITHIBAIOTCS 3HAUUTEINILHBIC 3aTPYIHEHUS IPH
ONIEPHPOBAHUY YMEHUSIMH U ITPU MX IIEPEHOCE HAa HOBBIE CUTYAITHH.

2 025 CTyzeHT IeMOHCTPHPYET YMEHHS M HaBBIKH Ha yPOBHE HIDKE 0a30BOTO: MPOSBIISETCS HEAOCTAT

OYHOCTH yMCHI/Iﬁ 1 HAaBBIKOB.

5.3 UToroBbIii TECT

JlaHHbIE - 3TO

a) (aKThl, XapaKTePU3YIOIIHE 0OBEKTHI, MPOIIECCHI, IBICHUS MPEIMETHON 007IacTH

b) nmanHble, paccMaTpuBaeMble B KaKOM-THOO KOHTEKCTE, M3 KOTOPOTro MOIb30BaTENb
MOET COCTaBUTh COOCTBEHHOE MHEHHE

C) 3aKOHOMEPHOCTH MPOOJIEMHON 00JacTH, MONyYeHHBbIE B pe3yibTaTe MPAaKTHUECKON
JESATSIIbHOCTH W MPOPECCHOHATBHOTO OIBITA, TTO3BOJISIONINE CIICIIHATNCTAM CTAaBUTh M PEIIaTh
3a/1a4M B 3TOM 00JacTu

d) cBeneHwms1, mepeaBaeMble JIIOIbMH YCTHBIM, TUCBMEHHBIM HIJIH IPYTHM CITOCOOOM

Kakum npusnakoM He 00nagaroT 60ibIre JaHHbIE?

a) MHOT0OOpa3ue JaHHBIX;

b) 10CTOBEPHOCTH JAHHBIX;

C) CKOPOCTh HAKOILJICHUS JJAHHBIX;

d) Tunm3anuen NCXOIHBIX JaHHBIX.



Cna0o cTpyKTypHpOBaHHBIE JaHHBIE MOTYT OBITH 3aMMcaHbl B (popme

a) TabmuII;

b) OTIENBHBIX BEKTOPOB (CTPOK);

C) 3amucel MPOU3BOJILHON MOCIEA0BATEIHLHOCTH;

d) TabmuI ¥ OTHOIIICHHMIA.

HecTtpykTypupoBaHHbIe 1aHHbIE MOTYT OBITh 3alKCaHbI B popMe

a) TaOJIuIL;

b) 3anuceii Mpor3BOIBHOMN MOCIEA0BATEIHLHOCTH;

C) TaOJIUIl ¥ OTHOIIICHUH;

d) 3anuceit TpOU3BOIBHON JTHHBI.

AHaIIUTUK- 3TO

a) CHEIHUAJIMCT, 3aHMMAIOIIMKCA aHalM30M B pPa3IMYHBIX cdepax IesITeNbHOCTH U
pa3paboTKOI MoJIesIeH Jist MPOBEJCHUS aHAN3A;

b) cnenmanucT B BBIOpaHHOM MpeIMETHOM 00J1aCcTH;

C) COTPYHUK BBITOJIHAIOIIUX Y3KUM KpYyT 3aJ1a4 B BHIOpaHHOM 00J1aCTH;

d) coTpyIHUK, KOTOPBIA UMEET ONBIT B IPOrPaMMHUPOBAHUU.

DKCHepT - 3TO

a) CHEIHUAUCT, 3aHUMAIOIIUICS aHaJIM30M B PA3IUYHBIX OO0NACTAX JEATEILHOCTH U
pa3paboTKO# MojieNieH Jisi MPOBECHUS aHAN3a,

b) cniermanucT B BRIOpaHHOM MpeIMETHOM 00J1aCcTH;

C) COTPYHUK BBIOJIHAIOIIUX Y3KHH KpYyT 3aJ]a4 B BHIOpaHHOM 00J1aCTH;

d) coTpyaHUK, KOTOPBIA UMEET ONBIT B TPOrPaMMHUPOBAHUU.

Knaccudukanus -

a) HEKOTOpBIH HabOp omepamnuii Haa 0a30i JAHHBIX, KOTOPBIH paccMaTpuBaeTcs, Kak
€IMHCTBCHHOE 3aBEPIIEHO, C TOYKH 3pEHHs IOJbh30BATENs, JCHCTBHE HaJX HEKOTOPOH
nHpopmaryeid, 00BIYHO CBSI3aHO C OOpaIleHueM K 0a3e JaHHBIX;

b) pa3HOBUAHOCTH CHCTEM XpaHEHHs, OPHEHTHUPOBAHA Ha MOIEPIKKY MpOLecca aHaIu3a
JTAHHBIX U UX 1IETTIOCTHOCTb;

C) BBICOKOYPOBHEBBIC CpEICTBA OTPAXKCHHSA WHPOPMALMOHHOM MOJENA M OIMHCAHUS
CTPYKTYpHI JaHHBIX;

d) 3TO0 ycTaHOBJIEHHE 3aBUCHUMOCTH JUCKPETHON BBIXOJAHON IMEPEMEHHOM OT BXOJTHBIX
MePEeMEHHBIX.

OO0yuaro1as BbIOOpPKA -

a) JTa TPYNNUpPOBKa OOBEKTOB (HAOMIOJEHMI) Ha OCHOBE JAHHBIX, OMUCHIBAIOIINUX
CBOIiCTBa OOBHEKTOB;

b) Habop naHHBIX, Ka)xaas 3aluCh KOTOPOTO MpeacTaBisieT coOoil ydeOHBI mpumep,
COAEpKAINI 3aJaHHBIE BXO/Ibl, U COOTBETCTBYIOIINUN MPABUIILHBINA BBIXOAHOUN pE3yNIbTaT;

C) BBISBJICHHE B CBIPBIX JIaHHBIX paHee HEM3BECTHBIX, HETPUBHAIBHBIX, MPAKTUYECKU
MOJIC3HBIX W JIOCTYITHBIX HWHTEPIPETAIMU 3HAHUH, HEOOXOIUMBIX ISl MPUHSATUS PEHICHUNA B
pa3INYHBIX cepax YeTOBEYECKOM IeATEIbHOCTH.

OmmOka 00y4eHus -

a) 3TO omMOKa, TOMyIIeHHast MOJIENIbIO Ha Y4eOHOM MHOXECTBE;

b) aT0 ommOKa, mosyueHHasi Ha TECTOBBIX MPUMEPAX;

C) UMEHa, TUIIBI ¥ Ha3HAUEHUS TIOJIEH UCXOIHOM BRIOOPKU JaHHBIX;

d) HaOop MaHHBIX, KaKJas 3aluCch KOTOPOTO MpPEACTaBIsieT cOo0O0i yueOHBINH mpumep,
COJIepIKaIIero 3aJaHHbIE BXObI, 1 COOTBETCTBYIOIIHM MPaBUIIbHBIN BBIXOIHOW PE3yNbTaT.

JlaHHBIE, pacCMaTpUBaeMbIe B KAKOM-TTHOO KOHTEKCTE, U3 KOTOPOTO MOJIb30BaTEh MOXKET
COCTaBUTh COOCTBEHHOE MHEHHE - 3TO

a) TaHHbIE;

b) 3HaHus;

¢) uadopmanus.



MHOXeCcTBO NPUMEPOB, HCIIOJIB3YeMOE sl MPOBEPKH pPabOThl CKOHCTPYMPOBAHHON
MOJIEJIH, Ha3bIBAETCS

a) TECTOBBIM MHOXECTBOM;

b) MHOXECTBOM BXOJHBIX MEPEMEHHBIX;

C) 00YyJaroIIUM MHOKECTBOM;

d) MHO>KECTBOM BBIXOJHBIX MIEPEMEHHBIX.

Monens (aaropuTM) Ha3bIBAIOT 00y4aeMBbIM ECITH

a) MOJIETIb OCYILIECTBIISICT HHTEPAKTUBHOE B3aUMOJICHCTBHUE C IKCIIEPTOM;

b) Mozens (aIropuT™M) CaMOCTOSTEIHHO OOHAPYKUBACT B JAHHBIX IPUCYTCTBYIOLINE B HUX
3aKOHOMEPHOCTH;

C) MOJIeNb (AJITOPUTM) CAMOCTOSITENIBHO UCIIOJIb3YET U3BECTHBIE 3aKOHOMEPHOCTH.

Tabnuis! B 6a3ax JaHHBIX MPEAHA3HAUCHBI JIS

a) XpaHeHUs JaHHBIX 0a3bl;

b) or6opa 1 00pabOTKK JaHHBIX Oa3bI;

C) aBTOMATHYECKOTO BBIMOJIHEHUS TPYIIBI KOMaHI,

d) Bu3yanm3anuu JaHHBIX.

Data Mining Bkiitouaet B ce0s

a) o1H 0a30BBIi METO]T OOHAPYKEHUSI 3HAHMUIA,

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

¢) 6OJIBIIIOE YHCTIO PA3IMYHBIX METOIOB U3BJICUCHUS 3HAHUM;

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

L{enbro moCTpOEHUSI MOJIENH PETPECCUU MOKHO Ha3BaTh

a) MPOTHO3UPOBAHME YHCIOBOW 3aBUCUMOM IEPEMEHHOM, OCHOBBIBAACh HAa BBIOOpPKE
HENPEPBIBHBIX U/UITN KaTeTOpUaIbHBIX MEPEMEHHBIX;

b) oObenuHEHHE OOBEKTOB WM HAOMIOJICHHWI, Ha OCHOBE OJNM30CTH 3HAYCHUH WX
aTpuOyTOB (MPU3HAKOB);

C) UCCIIEIOBAaHNE B3aUMHOM CBSI3H MEXy 00BEKTaMHU U/MIIH COOBITHIMU;

d) pa3buenus MHOKeCTBa OOBEKTOB HJIM HAOIIOCHUI Ha alPUOPHO 3aJaHHbBIE TPYIIIHI.

Lenpro 3amaun K1accupUKAIA MOKHO Ha3BaTh

a) YMCIIOBOW 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 OOBEKTaMHU H/UITH COOBITUSAMU;

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

Lenbro 3ajaun KiIacTepu3alluid MO>KHO Ha3BaTh

a) 4MCIOBOW 3aBUCHMOI MEPEMEHHOM, OCHOBBIBAsICh Ha BHIOOPKE HENPEPHIBHBIX W/UIIU
KaTeropuasbHbIX MEPEMEHHBIX;

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

C) UCCIIeI0BAaHUE B3aUMHOM CBSI3U MEX]ly 00bEKTaMH U/UITU COOBITUSMU;

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

Lenbro hopMupoBaHHS ACCOITUATHBHBIX MPABUII MOYKHO Ha3BaTh

a) YMCIIOBOW 3aBUCHMOI MEPEMEHHOH, OCHOBBIBASICH HA BBHIOOPKE HENPEPBIBHBIX W/HIIH
KaTerOpUaTbHBIX TIEPEMEHHBIX;

b) oObenuHenne OOBEKTOB WM HAOMIONEHHH, Ha OCHOBE OJIM30CTH 3HAUYEHHH HX
aTpuOyTOB (MPU3HAKOB);

C) YCTAHOBJICHHE B3aUMHOM CBSI3U MEXKIY 00bEKTaMU H/UITH COOBITUSIMU;

d) pa3buenus MHOXKeCTBa OOBEKTOB MJIM HAOIIOAEHUI Ha alpUOPHO 3aJjaHHbIE TPYIIIIHI.

K knaccy nporaosupyronux 3aaa4d Data Mining oTHOCHTCS

a) KJacTepu3aIus;

b) mouck accolnaTUBHBIX MPABUIL;



C) perpeccus;

d) Kimaccudukanms.

JIBa OCHOBHBIX THUIIA JAHHBIX B CTATUCTHKE

a) Ka4YeCTBEHHbIE 1 KOJIMYECTBEHHBIE;

b) KonuyecTBEHHBIE U CUMBOJIBHBIE;

C) TEKCTOBBIE U YUCIIOBBIE;

d) BEKTOpHI 1 MACCHBEI.

Kpamxue memoouueckue ykazanus

HTOroBBIi TECT MPOBOAMTCS B AJIEKTPOHHOU (OpME BO BpeMs MOCIEIHETO B Yy4eOHOM
NEPUOJE PAKTHUECKOro 3aHATusA. TecT coctout us 20 TecToBbIX 3anaHuil. Ha BeIlloJIHEHNE TecTa
orBogutcs 20 mMuHyT. BOo Bpems mpoBeneHMs TecTa MCIIONb30BAaHUE JIUTEPATYpPbl U JPYIHUX
MH(POPMALIMOHHBIX PECYPCOB JOMYCKAETCS TOJBKO IO INPEABAPUTEIBHOMY COIJIACOBAHHIO C

nmpenoaaBaTcjICM.
LIxana oyenku
Ne Banssr Omnucaxne
5 16-20 ITpoueHT npaBHIBLHBIX 0TBETOB OT 91% 10 100%
4 11-15 IIponeHT npaBunbHbIX 0TBETOB OT 80 10 90%
3 6-10 IIponeHT npaBUIbHBIX OTBETOB OT 65 10 79%
2 0-5 [TpouenT 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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