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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)

PesynbTarel 00yueHus O JUCIUILTUHE

Kon u
HazBanue Kox u popmynupoBka hopMyrpoBKa
OIIOII BO, WHJMKaTopa Koz
KOMIICTCHIINU
COKpaIlICHHOC AOCTHAKCHHUA pe3ynb DopMyIUpOBKa pe3ysbTaTa
KOMICTEHITIH
TaTa
38.03.01 ITKB-1 : Cnocoben I[IKB-1.1x : P/l 3HaHue | OCHOBHBIX METOLOB
«OKOHOMHUKA» | OCYIIECTBIAThH Hcnonbzyet 00paboTKu 1 aHaIM3a
(b-2Y) AHATTUTHYECKOE METOIBI aHATH3a OOJNBIINX TaHHBIX
obecrieucHme JTAHHBIX ¥ OCHOBBI P/I2 | Ymenue | npoBoguts
MPEIIPUHIMATEIECKON | TTPOTPaMMUPOBAHHUS CPaBHUTEIbHBINA aHAIN3 U
JIESTeTbHOCTH BBIOOp CTATHCTUICCKUX

METOAOB JJIsI aHAJIHM3a
KOHKPCTHBIX JaHHBIX

P13 HaBbik | mpumeHeHus
CTaTHCTHYECKUX METOJIOB
U 00pabOTKY M aHAIIH3a
60pIIIX 00BEMOB
nHpOPMAaLINH C
UCIIOJIb30BaHHEM
nporpamMmMsl RStudio

B mpomecce ocBoeHUS TUCIUIUIMHBI PEMIAIOTCS 3a/laddl BOCIHTAHUS TapMOHUYHO
Pa3BHUTOH, MATPUOTHYHOW M COIMAILHO OTBETCTBEHHOW JIMYHOCTH HA OCHOBE TPAIHIIMOHHBIX
POCCUHCKHUX TyXOBHO-HPABCTBEHHBIX U KYJIbTYPHO-UCTOPHUYECKHUX IIEHHOCTEH, MpeACTaBICHHbIC
B Tabimie 1.2.

Tabmuua 1.2 — [{eneBble OpueHTUPHI BOCIUTAHUS

BocnuTartebHble 321241 ®opmupoBanue HEHHOCT el IleneBbie OPHEHTHPBI

®opMHpOBaHHe HAYYHOT0 MHPOBO33PEHHS M KYJbTYPbI MbIIILICHHUSA

®opmMupoBaHUE OCO3HAHUS IIEHHOCTH
Hay4HOT0 MHUPOBO33pEHUs U Kputuyeckoro | ['ymanusm CHucTeMHOE MBITIIIEHUE
MBIIUICHUS




(I)OpMI/IPOBaHl/Ie KOMMYHHMKATHUBHBIX HABBIKOB M KYJbTYPbI 00IIEeHUA

DopMHpOBaHUE HABBIKOB ITyOJIMIHOTO
BBICTYIIJICHUS U NIPE3EHTAI[M CBOUX HIEH

Bs3aumomnomors u

B3aMOYBAKCHUEC

YMmenne paboTaTh B KOMaHE U
B3aUMOIIOMOIIIb

JlucuumiuHa OTHOCUTCS K YacTH (opMHpyeMoM ydYacTHHKaMH 00pa30oBaTeNIbHBIX

2 Mecto aucuuniauHebl (MoayJsi) B ctpykrype OIIOIT

otHomenuid brok 1 Jlucuunnuae! (MOIyaM) y4eOHOTO I1aHa

O0beM UCHUIUTMHBI (MOAYJSl) B 3aUETHBIX EIUWHHUIAX C YKa3aHHEM KOJIMYeCTBa
aKaJeMHYECKHX YacOB, BBIIEICHHBIX Ha KOHTaKTHYIO paboTy ¢ oOydaromumucs (O BUIaM

3. O0beM JUCHMILIMHBI (MOXYJISA)

y4eOHBIX 3aHATHI) U HA CAMOCTOSTEIBHYIO pabOTy, MPUBEICH B Ta0IUIE 2.

Tabnuna 2 — O6mmas TpyJ0eMKOCTh AUCIUITITUHBI

Tpyao- O0BbeM KOHTaKTHOH paboTHI (dac)
€MKOCTb
Cemectp
Hassaine ?60 e | dacr (OCDO)C AyuTopHa Bueaymr- | cpc ?Opehf
OIIOIT BO e yio | MKYp YAHTOpHAA TopHas .
HUS (3P0, G.E) Beero Talunl
03®0) o
nek. | mpak. | yad. ITA | KCP
38.03.01 0d0 b1.B 7 5 49 16 32 0 1 0 131 €)
DKOHOMHKA

4 CTpyKTypa U coiepKaHue M CUMILIHHBI (MO1YJIs1)

4.1 CTpykTypa aucuuiimHbl (MoayJs) nist OPO

TemaTnueckuil miaH, OTpakarOUIM COAEpX,aHUE TUCUUIUIMHBI (IEpEeYeHb pa3/iesioB U
TEM), CTPYKTYPUPOBAHHOE 110 BUJaM YUEOHBIX 3aHATUHN C YKa3aHUEM UX 00BEMOB B COOTBETCTBUU

¢ y4eOHBIM IMJIaHOM, TIpUBEAEH B Tabnuie 3.1

Tabnuma 3.1 — Pazgens! JUCHUIUIMHBL (MOAYJIS), BUABI yUeOHOU NEATeNbHOCTH U (hOpMBI

TeKymero KoHTpois st OPO

Kon pe- Koin-Bo yacoB, 0TBeICHHOE Ha
dopma
Ne HasBanue Tembl 3yJbTara
Jlek IIpaxt J1a6 CPC TEKYILEro KOHTPOJIs
00y4eHNs
Baenenue B ananmus
1 | 6onpumx nanHbIX. O630p PA1 2 0 0 20 cobecenoBaHue
HMCTOYHMKOB HH)OPMAIIUH.
TexHomorum XpaHeHus u
2 | obpaboTku OOIBIINX PI1 2 0 0 11 cobecenoBanue
JIAHHBIX.
CoBpeMeHHbIE
IpOrpaMMHEIE CPEICTBA
3 porp pel PI1 2 0 0 20 cobecenoBanue
aHaym3a 00NbIINX 00BEMOB
HHbOPMaIIUH.
Mertonbr 00paboTKH U
4 PJI1 10 0 0 30 cobeceoBaHe
aHayn3a OONBIINX JAHHBIX.
CO6op u xpaHeHue OOJIBIINX OTYET IO BBITTOJTHEHHBIM
5 p 1 Xp PII2 0 6 0 20
JIAHHBIX. NPaKTUYECKUM paboTam




Mertonbr 06paboOTKH,

g | anamsa n Busyamusamm PI2, PI3 0 26 0 30 OTHET 110 BBITOJIHEHHBIM
OONBIINX JAHHBIX B MPaKTHYECKUM paboTam
nporpamme RStudio.

Hroro no radaunue 16 32 0 131

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

Tema 1 Bseoenue 6 ananus oonvuiux oanusvix. O030p ucCmoyHuKo8 uHgphopmayuu.

Conepxanre Tembl: OCHOBHBIC OIPENEIICHUS, TEPMHUHBI, 3aJauydl aHaiau3a OOJBIINX
naHHbIX. Borpocs! 6e3onacuoctu. [lonstie Data Mining. Koruutusasli ananu3 nanabix. O030p
UCTOYHMKOB HH(MopMariu st Big Data (OTKpbIThIE HCTOYHHKH WHPOPMAIIUU: CTATHCTUICCKHE
cOOpHUKH, ONMyOJIMKOBAaHHBIE OTYETHl M PE3YyIbTAaThl HCCIEAOBAHMIA; JOCTYH K 3aKpBITOH
uHpopmanun). Metoauku cOopa TaHHBIX.

@opMbl U METOABI MPOBEACHUS 3aHATUI MO TeMe, MPUMEHsSEMble 00pa3oBaTEIbHBIE
TEXHOJIOTUH: JICKIIUHU, HAa KOTOPBIX JIa€TCsI OCHOBHOM CHCTEMaTH3UPOBAHHBII MaTepHa 10 TEMaM.

Buasl camMOCTOSATENBHOW IOATOTOBKH CTYIEHTOB II0 TEME: YTEHHE IpeaaraeMoi
JIUTEPATyphl, IOJATOTOBKA K COOCCEI0BAHUIO, HTOTOBOMY TECTY.

Tema 2 Texnonoeuu xparenusi u 06pabomru 6OIbUUX OAHHBIX.

Conepxxanre Tembl: O030p TEXHOJIOTHH XpaHEHUs OOJIbIIUX JaHHBIX. ba3bl NaHHBIX.
Cucremsl ynpasnenus: 6azamu AaHHbIX. Monenu naHHbIX. [1oAroToBKa MCXOMHBIX JaHHBIX IS
aHaJIM3a: MepBUYHAS 00pa0dOTKa U BU3YATH3AI[U HMCIOIIUXCS TaHHBIX.

@®opMbl U METOIBI MPOBEACHUS 3aHATUH O TeMe, MPUMEHSEMbIE 00pa30BaTEIIbHBIC
TEXHOJIOTHH: JICKITUH, HAa KOTOPBIX JIAETCSI OCHOBHOM CUCTEMATH3UPOBAHHBINA MaTEPHAII IO TEMaM.

Buapl caMOCTOSATENIBHOW IMOATOTOBKH CTYJIEHTOB II0 TEME: YTCHHUE IpeiaracMoi
JUTEPATyphl, TOATOTOBKA K COOECEI0BAHUIO, HTOTOBOMY TECTY.

Tema 3 Cospementvle npoepammiubie cpedcmed anaiusa 601buux 06vemos uHpopmayuu.

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

@dopMBI ¥ METOJIBI TPOBEACHHS 3aHITHHA 1O TeMe, NMPUMEHSIeMbIe 00pa30BaTeIbHBIC
TEXHOJIOTHH: JIEKI[UH, Ha KOTOPBIX JTA€TCSI OCHOBHOM CUCTEMAaTU3UPOBAHHBINA MaTepHall 0 TEMaM.

Bunsl camMoCTOSITENT,HOW TIOJATOTOBKH CTYJIEHTOB IO TEMe: YTSHHE IIpeJraracMoin
JUTEpaTyphl, TOJTOTOBKA K cOOECE0BaHNIO, UTOTOBOMY TECTY.

Tema 4 Memoowsl 0bpabomxu u aHanu3a 6OILUUX OAHHBIX.

Copepxannie TeMbl: OCHOBHBIE MIOHATUSI MaTEMATHUECKON CTaTUCTUKHU. MeTOo/ bl aHaIn3a
JAHHBIX: JIECKpPUIITMBHAs CTAaTUCTUKA, KPUTEPUU Ul [POBEPKHM HAa HOPMAJIBHOCTb
pacnpenenenus; napaMeTpuueckie, HerapaMeTpuieckie, HOMUHAIbHbBIE METO/IbI (KPUTEPUU IS
ONpeNieNIeHUs] 3HAYMMOCTH pa3iMuuil B BBIOOpKax, OIpeJeNieHHe 3aBHUCUMOCTH MEXAY
IIEPEMEHHBIMHY, ITOCTPOCHHUE PErPECCHOHHBIX MOJENIEH, JHUCIIEPCUOHHBIN, KIACTEPHBIM,
JMCKPUMUHAHTHBIN, (AaKTOPHBIN aHAJIN3HI).

@®opMbl 1 METOJbI MPOBEICHUS 3aHITUH MO TeMe, NMpUMEHseMble 00pa3oBaTeIbHbIC
TEXHOJIOTMH: JIEKIIMH, HA KOTOPBIX 1a€TCs OCHOBHOM CUCTEMAaTU3UPOBAHHBII MaTepral 110 TEMaM.

Buzasl camMoCTOATENBHOM IOATOTOBKH CTYAEHTOB II0 TEME: YTEHUE MpeIaracMoin
JUTEPATyphl, TOATOTOBKA K COOECEI0BAHUIO, ITOTOBOMY TECTY.

Tema 5 Coop u xpanerue 601bUUX OAHHDIX.



Conepxxanue Tembl: [ToMCK MCTOYHMKOB MH(pOpMANUU B ceTH VIHTEpHET: OTKPHITHIC H
3aKpbIThIE MCTOYHUKHM JaHHBIX. [lopTan oTkpeIThIX AaHHbIX P®. CoxpaHeHHE MaHHBIX B
nporpamme MS Excel. [IpeoOpa3oBanue u nepBudHas 00padboTKa JaHHBIX.

@opMbl U METOJBI NPOBEACHHS 3aHITUNA MO TeMe, MpUMEHseMble 00pa3oBaTeIbHbIC
TEXHOJIOTHH: MPAKTUYECKUE 3aHATHUSI IPOBOJSATCA B KOMIIBIOTEPHOM KJIacce C MCIOJIb30BAHUEM
nporpamM RStudio (mpenonaBatenb uznaraer Temy, NPUBOAUT MPUMEPHI U JaeT 3aJaHue IS
CaMOCTOSITEJIbHOTO BBITIOJIHEHUS, TPU HEOOXOAUMOCTH KOHCYJIBTUPYET CTYIEHTOB).

Bunel camocTosiTeNnbHON MOATOTOBKH CTYIACHTOB IO TEeMe: IOJrOTOBKAa OTYeTa IO
MPAKTUYECKUM paboTam, MOATOTOBKA K HTOTOBOMY TECTY.

Tema 6 Memoowl obpabomku, anaiusa u u3yaIU3ayuUUu OOILUUX OAHHBIX 8 NPOCPAMME
RStudio.

Coneprxanue Temsl: [IpeacraBienne HCXOJHBIX JaHHBIX B mporpamMme RStudio (BexTopsl,
MacCHBBI, MaTPHIIbI, CIIUCKH, Tabuuiibl). CTaTucTuueckas 00paboTka TaHHBIX B porpaMmax MS
Excel u RStudio: moacuer onmcarenbHBIX CTaTUCTHK, Tpaduyeckoe MpeCTaBICHUE NAaHHBIX.
['pynnupoBKa AaHHBIX, OOHApYKEHHE 3HAUYMMBIX 3aBHCHUMOCTEH M TEHACHLMH B pe3yJbTaTe
aHaJM3a UMEIoIIeiics MHPOPMAaIH, BBISIBICHUSI OTHOLUICHUN MEKAY TaHHBIMHU PA3IMYHOTO THIIA.
[IpuMmeHeHre pa3iHYHbIX METOJIOB BBIIEICHHUS, U3BJICUCHUS U TPYNIUPOBKU JAHHBIX, KOTOPHIE
MIO3BOJISIOT BBISIBUTH CUCTEMATH3UPOBAHHBIE CTPYKTYPHI IaHHBIX U BBIBECTH M3 HUX MPaBUiIA JUIs
OPUHSITUS PELICHU U MPOTHO3UPOBAHMS WX TMOCIEACTBHI (PErpecCHOHHBIN, TUCTIEPCUOHHBIN,
KJIACTEPHBIA, TUCKPUMUHAHTHBIA, (AKTOPHBIA aHamu3el). Bo3MmoxHOCTH rpadudeckoro
npencraBienuss uHbopmanuu B mporpamme RStudio: rpaduueckue (ynkumum otoOpaskeHus
OJTHOMEPHBIX U MHOTOMEPHBIX NaHHBIX, TpadUUECKUil BBIBOJ C UCIIOIB30BaHUEM IpauIecKUX
napaMeTpoB.

@®opMbI U METOABI MPOBEACHUS 3aHATUN MO TeMe, MPUMEHsSEMbIe 00pa3oBaTeIbHBIC
TEXHOJIOTHH: MPAaKTUYECKUE 3aHATUS MPOBOJATCS B KOMIIBIOTEPHOM KJlacce ¢ MCIOJIb30BaHUEM
nporpammMbl RStudio (mpemogaBarens uznaraer Temy, MIPUBOIUT MPUMEPHI M AT 33aJaHHe IS
CaMOCTOSITENILHOTO BBIIIOJIHEHUS, TPU HEOOXOIUMOCTH KOHCYIBTHPYET CTYICHTOB).

Bunsl camocToATENbHON MOATOTOBKHM CTYIEHTOB IO TEeME: IMOATOTOBKAa OTYeTa IO
NPaKTUYECKUM paboTaM, OJrOTOBKA K HTOTOBOMY TECTY.

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

5.1 MerToanyeckue peKOMEHIAIMHM O0YYalOIIMMCH MO0 W3YYeHHI0 IMCHUIUIMHBI W 1O
o0ecrneyeHNI0 CAMOCTOATEILHOM PadoThI

Ha nexuusx naercss OCHOBHOM CHCTEMATU3UPOBAHHBIM MAaTepUa IO TEMAM.

[IpakTrueckue 3aHATHS TPOBOJATCA B KOMIIBIOTEPHOM KJIACCE C HCIIOJIb30BAHMEM
nporpamM MS Excel u RStudio. IlpenonaBarens m3naraer Temy, OpUBOAUT NMPUMEPHI U AAET
3a/laHue JJIsl CaMOCTOSITENILHOTO BhINONHEHUs. [Ipyr Heo0X0MMOCTH KOHCYIBTUPYET CTYIEHTOB.

CamocrosarenbHass pa0oTa  CTYJEHTOB MOJpa3yMeBaeT YTEHHE IIpeularaeMoi
IIPENOIaBaTesIeM JIUTEPATypbl M HCIOJIB30BAHME HMHTEPHET-PECYPCOB JUIsl TOJATOTOBKH K
3aHATUAM, TEKYLIEH U IIPOMEXYTOYHOM aTTeCTALUH.

[IpomexxyTouHas arrectanus - UTOTOBBIN TECT.

5.2 OcobeHHocTH opraHu3anmuu OOYYeHHUs] JJIA JHI ¢ OrPAHMYEHHBLIMH BO3MOKHOCTAMH
3110POBbsI U HHBAJTUI0B

HpI/I HeO6XO]II/IMOCTI/I O6y‘—IaIOHH/IMC${ M3 YHrcJia J1I ¢ OTpaHUYC€HHBIMH BO3MOXHOCTAMU
3A0POBb U HHBAJIUJ0B (HO 3asABJICHHUIO 06yqa}01uer0c;1) MpeaOCTaBIACTCA yqe6Ha51



uH(pOpMaLKs B JOCTYIHBIX (POpMax C yU€TOM UX UHANBUAYAIBHBIX MCUXO(PUZNIECKUX
0COOEHHOCTEH:

- JUIS JIUII C HAPYIIEHUSIMU 3pEHHUs: B Ie4aTHOH popme yBennyeHHbIM mpudTOM; B hopme
AJIEKTPOHHOTO  JIOKYMEHTa; WHMBU]lyaJIbHbIC KOHCYJIbTAIIUU c MPUBJICYCHUEM
TUdI0CYpIOTIEPEBOIUNKA; MHANBUAYAIbHbIC 331aHUSI, KOHCYIbTAIMH U JP.

- JUTsL JIMIT C HAPYIIEHUSIMU CTyXa: B TIeuaTHOU hopMme; B (hopMe 3TIEKTPOHHOTO IOKYMEHTA;
WHJIUBUJlyaJIbHbIE KOHCYJbTAllUW C NPHUBJICUYECHUEM CYpPAONEPEBOIUNKA; HWHANBUIYAIbHbIE
3a/1aHMsl, KOHCYJbTAllUU U .

- 17151 JIUI] C HAPYIIEHUSIMU OMIOPHO-JIBUTATEIILHOTO armapaTta: B ne4atHoit oopme; B popme
AJIEKTPOHHOIO JOKYMEHTA; MHIUBUIyaJIbHbIC 3a/IaHUsI, KOHCYJIbTALlUU U JP.

6 ®oH OLEHOYHBIX CPEICTB JJIf MPOBEAEHUS TEKYIIEero KOHTPOJISI U MIPOMeKYTOYHOMI
arrecTauuu 00y4aromMXcs M0 JMCUMILINHE (MOTYJIIO0)

B cootBerctBum ¢ tpeboBanusmu PI'OC BO pans arrectanmuu 0OydaroImIUXCs Ha
COOTBETCTBUE WX TMEPCOHAIBHBIX JOCTHKEHUW IUJIAHUPYEMBIM pe3yJbTaTaM OOydYeHHUs IO
TUCIUILIMHE (MOJIYJI0) CO3/aHbl (JOH/IBI OLIEHOUHBIX CPEICTB. THUIIOBBIE KOHTPOJIbHBIC 3a/1aHNUS,
METOJIMYECKUE MaTepualibl, OINPEIACIAIONIME MNPOUEAYPhl OLECHHUBAHUS 3HAHWM, YMEHHUU H
HABBIKOB, a TAK)KE KPUTEPUU U MOKA3aTeNU, HEOOXOAMMbIE JIsl OLICHKH 3HaHUH, yMEHUH, HABBIKOB
U XapakTepu3yllnue dTambl (HOPMHUPOBAHHS KOMIIETCHIIMH B  IPOIECCE OCBOCHUS
00pasoBaTebHOI MTPOrpamMMmBel, IipeAcTaBicHsbl B [Ipunoxennn 1.

7 Y4yeO6HO-MeTOAMYECKOEe M HH(POPMALMOHHOE 0O0ecnievyeHue TUCHUILIMHBI (MO1YJIs1)

7.1 Ocnoenas numepamypa

1. Kpemep, H.I. Teopusi BeposTHOCTE#l : Y4eOHHK M TNPAKTUKYM [Uisi BY30B /
H. III. Kpemep. — 5-e uzn. — Mocksa : U3natensctBo HOpaiit, 2025. — 259 c¢. — (Bricmee
oOpaszoBanue). — ISBN 978-5-534-17131-0. — Texkcr : snexktpoHHbli // OOpazoBaTenbHas
wiatpopma FOpaiitr [caiit]. — URL: https://urait.ru/bcode/561038 (mata oOparueHus:
01.09.2025).

2. Mupkus, b. I'. Ba3oBble MeTO/IbI aHATN3a JAHHBIX : YICOHHK U MPAKTHKYM IS BY30B /
b.I'. Mupkun. — 2-e uza., mepepadb. u nom. — Mocksa : MznatensctBo IOpaiit, 2024. —
261 c. — (Bpicmee oOpaszoBanme). — ISBN 978-5-534-18842-4. — Tekcr : »reKTpoHHBIN //
ObpazoBarenbHas 1iatgopma HOpaiit [caiit]. — URL: https://urait.ru/bcode/551786 (nara
obpamenus: 12.03.2025).

3. Craructuka. B 2 4. Yactp 2 : yueOHMK M mpakTUKyMm ais By3oB/ B. C. MxurapsH,
T. H. Aramoga, C. JI. UnsenkoBa, A. E. Cypunos ; mox pegakiueit B. C. MxurapsiHa. — 2-¢ 3.,

nepepadb. u gon. — MockBa: WMamarensctBo HOpaiit, 2023.— 270c.— (Bricuiee
obpazoBanue). — ISBN 978-5-534-09357-5. — Tekcr : snekrpoHHbd // OOpazoBaTenbHas
wiatpopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/517262 (mata oOparieHus:
01.03.2023).

7.2  Jlonoanumenvhas numepamypa

1. T'ypukos, C. P. OcHoBBI anroputMu3anuu u nporpaMmmupoBanus Ha Python : yueOHoe
noco6ue / C.P. I'ypukoB. — Mocksa : UHOPA-M, 2025. — 343 c¢. — (Bsicuiee oOpa3oBanue). -
ISBN 978-5-16-020255-6. - Tekct : AIIEKTPOHHBIH. - URL:
https://znanium.ru/catalog/product/2166199 (nara obpamenus: 31.05.2026)

2. IlanoB, M. A. AHanu3 JaHHBIX C MCIIOJIH30BAHUEM sI3bIKa TIpOorpaMMupoBanus Python
: yueOHoe mocobue / M. A. IlanoB. — ExatepunOypr : YpI' 3V, 2024. — 329 c. — Tekcr :



AIIEKTPOHHBIH // Jlanb : AIIEKTPOHHO-OUOINOTEeYHAS CUCTEMA. — URL:
https://e.lanbook.com/book/481577 (mara oOpamenus: 25.05.2026). — Pexum poctyna: mis
aBTOPU3. II0JI30BATEIICH.

7.3 Pecypcol unghopmayuonno-menekommynuxayuonnou cemu '""Humepnem',
6KII0uas npogheccuonanbHvle 0azvl OAHHBIX U UHDOPMAUUOHHO-CRPABOUHDLE
cucmemul (npu HeodXO0UMOCMU):

O6paszoparenbHas matdopma "FOPAUT"
O6pasoBarenbHas miatgopma "FOPAUT" - Pesxum noctyna: https://urait.ru/
DnexTpoHHOo-0ubImoreyHas cucrema "ZNANIUM.COM"
DnekTpoHHO-Onbroreunas cucrema "JIAHB"

5. Open Academic Journals Index (OAJI). IIpodeccronanbhas 6a3a maHHbIX - Pexxum
noctyna: http://oaji.net/

6. Ilpesunmentckas Oubnuoreka wuMm. b.H.Enpimua (0a3a [maHHBIX —pa3iHyYHBIX
npodecCHOHANIBHBIX 00acTei) - Pexxum qocryna: https://www.prlib.ru/

7. Wudopmannonno-crpaBounas cucrema "KoncympranTt Ilmoc" - Pexum mocryna:
http://www.consultant.ru/

Eall A

8 MarepuajibHO-TeXHHYECKOe o0ecnedeHre IUCHUILIMHBI (MOAYJSA) M IepevYeHb
HHPOPMALMOHHBIX TEXHOJIOTHi, UCNOJIb3yeMbIX IPH OCYLIeCTBJIEHHH 00pa30BaTeJIbHOI0
npouecca no JMCHUILUINHE (MOAYJII0), BKJIOYAasl lepeYeHb NPOrpaMMHOro odecrevyeHust

OcHOBHOE O6ODVI[OBaHI/I€Z

e KoMnbroTEpHI

e Monutop ob6maunsii 23" LG23CAV42K/mpmus  Genius  Optical  Wheel
npoBoaHas/kinaBuarypa Genius KB110 mpoBogHas

e Mynbrumenuitaeiii mpoexktop CASIO (Smonwust)

e O6maunbiii Moautop LG Electronics uepHslii +Kki1aBuaTypa+Mplib

e Yer-Bo Oecn.iut.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

HamnpaBnenue u HarmpaBiaeHHOCTh (TpoduIib)
38.03.01 Dxonomuka. [{udpoBbie TEXHOIOTHH B YKOHOMUKE

I'ox nabopa na OIIOII
2024

dopma 00ydeHus
OuHas

Biagusoctok 2026



1 Ilepedennb (popMHEpyeMbIX KOMIIETEH M

Haszsanne OITOII BO,
COKpalleHHOe

Kon u popmynupoBka KoMHeTeHIN

nu

Kon u popMynrpoBka HHANKATOPA TOCTIKCHUS

KOMIICTCHIIUHN

38.03.01 «DxoHOMUKA

(B-DY)

ITKB-1 : CriocobeH oCymecTBIsATh
» aHAJIUTUYECKOE oOecieueHue npef
NPUHUMATEIECKON eI TeTbHOCTH

[IKB-1.1x : MUcnons3yeT METO/BI aHaIu3a JaHH
BIX ¥ OCHOBBI IPOTPAMMUPOBAHUS

Komnerenmus cuntaercs: chopMUPOBAHHOM Ha TaHHOM 3Tarie B ciIydae, eCiIM MOoITy4YeHHbIE
pe3yibTaTtel OOydYeHHMs [0 JUCLUIUIMHE OLICHEHbl IOJOXHUTEIbHO ([IUara3oH KpUTEpUEB
OLICHUBAHMSI PE3YJIbTATOB O0YUCHHUS «3aUTEHOY, «YIOBICTBOPUTEIBHOY, «XOPOIIOY», KOTIUIHOY).
B ciydae oTcyTcTBUS MOJIOKUTEIBHOM OLIEHKM KOMIIETEHIMsS Ha JAHHOM 3Tale CUUTAETCs

Hec(OPMUPOBAHHOM.

2 [loka3aTe/iu OLleHUBAHUS NJIAHUPYEMBbIX Pe3yJIbTATOB 00y4YeHHUs

Komnerenmusi [IKB-1 «Crioco0eH oCymeCTBIATh aHATHTHYECKOE 00CCIICUCHHE

HpeHHpHHHMaTCHbCKOﬁ ACATCIIBHOCTH»

Tabmuna 2.1 — Kpurepun orieHKM WHAUKATOPOB JTOCTHKCHUS KOMITCTCHITUN

Kon u popmynmpoBka HHANKAT
opa JTOCTHKEHUS KOMIICTSHITUN

PeSyJ’ILTaTBI 06y‘leHI/I$[ IO TUCHHUITTIMHE

IIKB-1.1x : Ucnione3yeT MeTox
Bl AaHAJIN3A JAHHBIX U OCHOBHI IT
porpaMMHUpPOBAHUS

Ko | Tu Kpurepuu ouieHnBanus pe3yibT
A I aToB 00y4YEeHHUS
pe | pe Pesynbrar
3- | 3-
Ta | Ta

3 3HaHHWE METOAOB 00PabOTKH U a
P/ OCHOBHBIX METO/I0B 00paboTKH | Hayim3a OOJIBIINX JAHHBIX, HCIIO
1 32 U aHanu3a OONBIINX TaHHBIX JIB3yEeMBIX MPH PEeIIeHHH pode

CCHOHAJIBHBIX 3a7a4

Y | npoBoANTE CpaBHUTENBHBIN aHa | IPOBEJICHUE CPABHUTEIHHOTO a
P/l | me | nu3 u BEIOOP CTATUCTHYECKUX M | Halu3a M BEIOOpA CTaTHCTUYECK
2 HH | €TOJOB IS aHaJW3a KOHKPETH | MX METOJOB I aHAJM3a KOHKP

e BIX JaHHBIX €THBIX JAHHBIX

HNPUMEHEHHUS CTAaTUCTUYECKUX M | IPUMEHEHHE CTAaTUCTUYECKUX M

PII Ha | erono mis o0paboTKy 1 aHAK | €TO0B U1t 00pabOTKM M aHAIN
3 BBl | 3a OonbIIMX 00beMOB HH(pOPMa | 3a GoNbIIMX 00bEMOB HHPOPMA

K LINH C UCTIOJIB30BAHHEM IIPOTPa | LMH C UCTIOJIL30BAHHEM IIPOTPa

mMbI RStudio

mMbI RStudio

Ta6J'II/H_[a 3aIIOJIHACTCS B COOTBETCTBUU C pa3JICiiOM 1 PaGoueii nporpamMmbl TUCHUIIIIMHBL

(Mofyist).

3 IlepeyeHb OLICHOYHBIX CPEICTB

Ta6muma 3 — [lepedeHp OIIEHOUHBIX CPEACTB MO TUCIHUILIAHE (MOJTYITIO)

yIbTaTHl 00y4YeHUS

KonTtponupyemsle miaHupyemsle pe3

KoHTponupyemble TeMBI 1

HanmeHOBaHHE OLIEHOYHOTO CPEJICTBA U TIP
encrasienue ero B @OC

HUCIUIIIINHBI

Texymuii KOHTpOJIB

IMpomexyrouHas at
TecTalus




Ounas popma o0ydeHHs
PJI1 3HaHue : OCHOBHBIX MeTo | 1.1. BBeneHnue B aHanus 6
JI0B 00pa0OTKHU ¥ aHaNK3a | ONBINUX JaHHBIX. O030p Teer Teer
OOJIBIINX JaHHBIX HUCTOYHHUKOB MH(OpMAIu
H.
1.2. TexHONIOTMH XpaHEHU
st 1 00paboTku Oonbiux | Tect Tect
JAHHBIX.
1.3. CoBpeMeHHbIE IPOrp
AMMHBIC CPE/ICTBA AHAIM3 | . Teer
a OompImx 00BEMOB HH(
OpMaIvy.
1.4. Metonsr 06paboTkn
" aHanm3a oonpmnx gaHH | Tecr Tect
BIX.
P12 YMmenue : TPOBOJMTL CPA. | | 5 CGop u xpaHenHe 60 Cot
BHUTEJIbHBIHA aHATM3 W BB | 10 iiiyy aHHbIX. 0bcCeAOBAHNC Tecr
00p CTATUCTHYECKIX MET
0JI0B JUTS AHATH3A KOHKDE 1.6. Metozst 06paboTKHy,
THBIX JAHHBIX AHAIM3A U BUSYIM3alA | GecenoBanme Tecr
OOJBIKX TAaHHBIX B TIPOT
pamme RStudio.
PJI3 HaBbik : npuMeHeHus cta
TUCTHYECKUX MeTOOB T | 1.6. MeToasl 00paboTKH,
st 00pabOTKY M aHaNMM3a 6 | aHaNM3a M BU3YaJIH3aIlui Teer Tecr
ONBIIAX 00BeMOB HH(OP | OONBIIMX TAaHHBIX B TIPOT
MaIliH ¢ Hcroik30BanneM | pamme RStudio.
nporpammbl RStudio

4 Onucanue npoueaypbl OCHUBAHUA

KadecTBo copMHpOBAaHHOCTH KOMIICTCHIIMA Ha JaHHOM OJTame OICHUBACTCS I10
pGSYJ'IBTaTaM TeKyHII/IX H HpOMC)KyTOqHI)IX aTTeCTaHI/If/'I HpI/I oMo KOHH‘ICCTBCHHOﬁ OILICHKU,
BbIpaXeHHOW B Oamnax. MakcuMmanbHas cymma OalljioB Mo JucHumiinHe (Moaynto) paBHa 100
Oaszam.

. OneHOYHOE CPENCTBO
Bup yuebHoli nesTenpHOC
OTYeT 10 BBITOJHEHHBIM .
TH CobecenoBanue HrtoroBelii TecT Hroro
MPaKTHYECKUM paboTaM
Jlexiun 10 10
IIpakTuydeckme 3aHsAThS 60 60
CamocTtositenpHas padora | 10 10
Wrorosas arrecranus 20 20
Hroro 20 60 20 100

CYMMa 68.J'IJ'IOB, Ha6paHHBIX CTYACHTOM II0 BCEM BHIaM y‘Ie6H0ﬁ ACATCIIbHOCTH B paMKax
JUCHUIIIIMHBI, ICPEBOAUTCA B OLICHKY B COOTBECTCTBHHU C Ta6J'II/IH€I\/'I.

CyMM?faHHO OreHka 1o mpoMex
YTOYHOMU aTTecTalu XapakTepucTHKa KadecTBa CHOPMUPOBAHHOCTH KOMITETCHITHH
10 TUCIUTIIN
He "
CTyneHT NeMOHCTPHUPYET CHPOPMUPOBAHHOCTD JUCIHUILTHHAPHBIX KOMITETEHIHIA, 00HA
PY’KHBAET BCECTOPOHHEE, CHCTEMATHYECKOE U TITy0OKOe 3HaHUE y4eOHOTO MaTepuala
o1 91 10 100 «3a4TeHO» / » YCBOMIT OCHOBHYIO JIHTEPATYPY H 3HAKOM C JIOTIOJTHUTENBHOMN JIUTEPATypOii, peKome
«OTIIMYHO» HJ/IOBaHHOU TIPOTPaMMOii, yMeeT CBOOOIHO BBIMOJIHSATH MPAKTUYECKHE 3aJaHusI, [IPEJT
YCMOTpEHHBIE TPOrpaMMOi, CBOOOIHO ONIEPUPYET NPHOOPETEHHBIMH 3HAHUSAMH, YME
HHSIMH, TPUMEHSIET UX B CUTYAIUsX MOBBIIICHHOH CIIOKHOCTH.
76 10 90 «3a4TeHOY / CTyzieHT IeMOHCTPUPYET CPOPMHUPOBAHHOCTD JUCIUILTMHAPHBIX KOMIIETEHIHI: OCHO
ot /6 210 «XOPOIIIO» BHBIE 3HAHUSI, YMEHHUS OCBOCHBI, HO JIOIYCKAIOTCSI HE3HAYHUTEIbHBIC OIHOKH, HETOYH




OCTH, 3aTPYAHCHUSI TIPH aHATUTHYECKUX OTIepalusiX, IepeHOCe 3HaHUI U yMEHUIA Ha H
OBBIC, HECTAH/IAPTHBIC CUTYAIIHH.
CryzeHT AeMOHCTPUPYeT CPOPMHUPOBAHHOCTD TUCHHUIUIMHAPHBIX KOMIIETCHIUI: B X0
«3a4TeHO» / Jie KOHTPOJIBHBIX MEPOIIPHATHI HOITYCKAIOTCS 3HAYNTENBHBIE OIINOKH, TPOSIBIIIETCS O
ot 61 1o 75 «yIIOBJIETBOPUTENH | TCYTCTBHE OTAENHHBIX 3HAHUH, YMEHHH, HABBIKOB IT0 HEKOTOPEIM JUCIUILIHHAPHBIM K
HO» OMIIETEHIIUSM, CTY/ICHT UCIIBITHIBACT 3HAUNTEIbHbIE 3aTPYIHCHUS P OIIEPUPOBAHH
Y 3HAaHWSIMH M YMEHHSIMH IIPH X ITEPEHOCE Ha HOBBIE CUTYAIIHH.
e 3auTeHO» / V cryznenra He c(OpPMUPOBAHEI AUCIUILIMHAPHEIE KOMIICTEHIINH, TIPOSIBIISIETCS HEIOC
oT 41 o 60 «HEYJOBJIETBOPHTE Y OpMHpOBA) P - 1P A
TaTOYHOCTh 3HAHUH, YMEHHI, HABEIKOB.
JIBHO»
«He 3a4TeHO» /
JucuurinHapHble KOMIIETEHIIMU He chopMUpoBaHbl. [IposBiseTcs MOoIHOe MK Hpak
ot 0 110 40 «HEYOBJIETBOPUTE - o
bHO» THYECKH MTOJHOE OTCYTCTBHE 3HAHHMM, YMEHHUI1, HABBIKOB.

5 HpnMepnble OLICHOYHBIC CpEeACTBA

5.1 IlpumepHBIii epevyeHb BONPOCOB MO0 TeMaM

KoHTpoJibHbIE BONPOCHI /1JIsl co0ece0BaHMs 10 TeMaM
Tema 1. BBenenune B ananu3 0onbmux qaHHbIX. O030p UCTOYHUKOB HH(OPMAITHIH.

Jaiite onpenenenre NOHATUIO «MH(POPMALUOHHBIE PECYPCHD.
Uro o3HauaeT «MH()OPMALIMOHHBIA TOUCK»?
HNHdpopMalnoHHO-KOMMYHUKALIMOHHBIE TEXHOJIOTHH, UTO 3TO?
[lepeunciure OCHOBHBIE KOMIIOHEHTHI IPOLIECCa MOUCKA HHPOPMALIUH.
Onpenenure NOHATHE «MH(YOPMALIMOHHBIE CUCTEMBD».
OxapakTepu3yiTe nopTan OTKPBITHIX JaHHBIX PO.
Omnpeznenure CyIIHOCTb MOHATUSA «OOJIbIINE JAHHBIEY.
Omnpenenure noustue Data Mining.
KakoBsl rinaBHbIe Ipo0IeMbl 6€30I1aCHOCTH «OO0JIBIINX TAHHBIX»?

. JlaiiTe xapakTepuCTHKY NpUHIMITY Oe30macHocTH «intelligencey.

LCoNoOARWNE

[EEN
o

Tema 2. TexHonoruu xpaHeHust 1 00pabOTKU OOJBIINX TaHHBIX.

[Tepeuncnure TEXHOIOIMU XpPaHEHUS OOJIBIINX TAHHBIX.
XapakTepUCTUKH CUCTEMBI XpaHeHus JaHHbIX RCS.
Ananu3 6onpmmx qaHHbIX B QlikView.

XapakTepUCTUKH CUCTEMBI XpaHeHUs JaHHbIX [lonnbaiir.
Kakue Mozenu naHHbIX BbI 3HaeTe?

Uro BKIIIOYAET nepBUYHAst 00paboTKa JaHHBIX?

ok wnE

Tewma 3. CoBpeMeHHbIE TPOrpaMMHBIE CPEICTBA aHATN3a O0JIBIINX 00bEMOB HH(GOPMAITUH.

1. Ilepeuncnurte mporpaMMHbIE CPEACTBA aHAIM3A IAHHBIX: IJIaTHBIE U OECIIaTHBIE.
[IpeumyiecTBa paboTa ¢ JaHHBIMH B Tiporpamme R-Studio.
3. KaxkoBbI BO3BMOKHOCTH TIPE/ICTaBICHUS TaHHBIX B Iporpamme R-Studio?

N

Tema 4. CraTucTHYecKUe METOJbI aHaJInM3a JaHHbIX.

1. Onwumure cBOWCTBAa HOPMAIBHOTO paclpeieieHusl.

2. Ompexpenute pa3nuyuus MEKIY TapaMeTPHUECKUMHE, HEMapaMeTPHUECKUMHU U
HOMMHAJIBHBIMUA METOJIaMHU.

Kputepuu ans onpeznenenus pa3inyuil B BBIOOpKax.

Onummure OCHOBHYIO MJI€I0 KOPPEISALMOHHOTO aHAIIN3A.

5. Yro moka3zpiBaeT koddurment koppemnsiuu [Tupcona?

»ow



o

KoaduiimeHTs! CBI3M MEXKAY IEPEMEHHBIMY, HE TIOTYHHSIOIIMMHCS HOPMaTbHOMY
3aKOHY pacHpeesIeHus.

. JlJ1s 9ero mpuMeHsI0T perpecCUOHHbIN aHanu3?

Tunbl perpeCCHOHHBIX MOJICIICH.

Kak npoBeputh aieKBaTHOCTh IOCTPOEHHOM perpecCUOHHOM Mozenn?

10. OcHoBHas uaes JUCIEPCUOHHOIO aHAIM3A.

11. CymHoCTh KJIaCTEpHOro aHaIU3a.

12. JInst 94ero ucnoib3yrT TUCKPUMHUHAHTHBIN aHAIH3?

13. Lenu npumMeHeHUs (PaKTOPHOTO aHATH3A.

© oo~

Kpamkue memoouuecxue ykazanus

CobecenoBanue MPOBOAUTCS MOCIIE U3YYCHHS COOTBETCTBYIOMEH TeMmbl. [IpenomaBarens
B YCTHOU (popMe 3aaeT BONPOCHI CTYICHTaM Ha JIEKIIMOHHBIX 3aHATHSIX.

LlIxana oyenku

Ne Bamsl Onucanue

5 16-20 [TpoLeHT MpaBHIBHBIX H 000CHOBAHHBIX OTBETOB OT 95% 10 100%

4 11-15 [TpoueHT MpaBHIBHBIX M 000CHOBAaHHBIX 0TBETOB OT 80 10 94%

3 6-10 IIponeHT npaBUIBbHBIX OTBETOB C IOMOIIBI0 HABOSIUX BOIPOCOB OT 65 10 79%
2 0-5 IIponeHT npaBUIbHBIX OTBETOB OT 45 10 64%

5.2 Ilpumepsl 3agaHui A1 BBINOJHEHNS NPAKTHYECKUX padoT

[IpumepHBIil nepedeHb TEMaTUKHU NMPAKTUYECKUX 3aJaHUN, MO pe3ylbTaTaM KOTOPBIX
IIPOBOAMTCS TECTUPOBAHUE YMEHUHN U HABBIKOB!

Tema 1. COop maHHBIX W3 Pa3IMYHBIX HCTOYHHUKOB B ceTu VHTepHeT. [lopTanm OoTKphIThIX
naHHbix PO. Xpanenue nanusix B nporpamme MS Excel.

Tewma 2. [lepBuuHbIil aHAJIN3 JaHHBIX U BU3yalau3alus JaHHbBIX B Iporpamme Excel.

Tema 3. 3nakomcTtBO ¢ mporpammoii RStudio. Cunrakcuc. IlpencraBieHue HCXOAHBIX
JMaHHbBIX B mporpamme RStudio (BeKTOPHI, MaCCHBBI, MATPHIIBI, CIIUCKH, TAOIHIIB).

Tema 4. Bei6opka 1 npeoOpa3oBaHue UCXOIHBIX JaHHBIX B Iporpamme RStudio. Y nanenue
MPONYIICHHBIX 3HAYEHHU.

Tema 5. Cratuctuyeckas oOpaboTka naHHbBIX B mnporpamme RStudio: mnoncuer
ONMCATEIbHBIX CTATUCTHK.

Tema 6. Bo3MmoxkHOCTH Trpaduueckoro mnpeicTaBieHUs HHGOpPMalMK B Iporpamme
RStudio: rpaduueckne @yHKIMU OTOOpPaKEHUS OJHOMEPHBIX W MHOTOMEPHBIX JIaHHBIX,
rpaduueckuii BBIBOJ C MCIIOJIb30BAaHUEM I'papHUECKUX MapaMeTpoB.

Tema 7. 3akoHBI pacupeielieHHsl BEpOATHOCTEN, peann3oBanHble B R. [IpoBepka naHHBIX
Ha HOPMaJbHOCTb pacnpezeneHus: kpurepuu Llanupo-Yunka, Koimmoroposa-CMmupHoBa u Aap.
YpOBEHBb CTaTUCTUYECKON JOCTOBEPHOCTH.

Tema 8. CpaBuenue BoiOOpok. Kputepuit Cthronenta, Kpurepuit cornacus xu-kBajapar
[Tupcona, Kpurepuit Konmoroposa-CmupHoBa.

Tema 9. Hemapamerpuueckue METOABI CPaBHEHUS I 3aBUCHMBIX M HE3aBHUCHUMBIX
BBIOOPOK: KpuTepuil YuikokcoHa, kpurepuit Kpackena-Vosmnuca.

Tema 10. Koppensuuonnslii ananu3. Pacuer xo3dduumentoB xoppensuuu Ilupcona,
Cnupmena, Kennanna

Tema 11. PerpeccronHblii aHanu3 (IHHEWHas 3aBUCUMOCTH). llocTpoeHue nHHEHHOMN
Mozenu. [IpoBepka aeKBaTHOCTH TOCTPOSHHON MOJIEIN.

Tema 12. PerpeccuoHHbli aHanu3 (HeNUHEWHas 3aBUCUMOCTH). OmnpeneneHue Buia
3aBucuMOCTH. [locTpoenne moaenu. [IpoBepka ageKkBaTHOCTH MOCTPOEHHON MOJIENH.

Tema 13. OgHodaKTOPHBIN TUCTIEPCHOHHBIN aHAIN3.

Tema 14. MHOrO(aKTOPHBIN JUCTIEPCUOHHBIN aHATIU3.

Tema 15. @akTOpHBIN aHATU3.

Tema 16. KnacrepHblii aHaIn3.



Tema 17. B03MOXHOCTH Tpau4ecKkoro MpencTaBieHuss WHPOpPMAMKA B IpOrpamme
RStudio: rpaduyeckne QyHKIHMM OTOOpPaKEHHS OJHOMEPHBIX W MHOTOMEPHBIX JTaHHBIX,
rpadu4ecKuii BBIBOJ C MCIIOJIb30BaHHEM I'paUueCcKuX MapaMeTpoB.

Kpamkue memoouuecxue ykazanus

Ha BeImoTHEHNE OJTHOM MPAKTUIECKON pabOTHI OTBOJUTCS HE 00Jiee IBYX aKaIeMUYECKUX
yacoB. Tembl toruuecku o0beauHs0TCS B Moaymu (3-4 TeMbl Ha OJJUH MOJYJIb).

[Tocne BBIMOIHEHUS KaXKIOTO YU€OHOTO MOAYJIS CTYJICHT BBIMOIHAET IPOBEPOYHBIN TECT.
B Tect BKIIOYEHBI KaK KOHUENTyaJbHBIE BOIPOCHI, TAK U BOIPOCHI, CBSI3aHHBIE C CO3JaHUEM
CKpHIITA, C OLIEHKO! BBIUMCIISIEMBIX ITOKa3aTeleH.

LlIxana oyenku

Ne Banmsr OnucaHue
CTyJeHT IeMOHCTPHUPYET YMEHHUS Ha HTOTOBOM YpPOBHE: YMEET CBOOOIHO BBIOJIHATD IPAKTHYE
5 47-60 CKHE 3aJ]aHus, IPEIYCMOTPEHHBIE IPOTPAMMOiA, CBOOOIHO ONIEpUPYET MPHOOPETCHHBIMHU 3HAHH

SIMU ¥ YMEHHSIMU, IPUMCHSICT WX B CHTYAIHSX MOBBIIICHHON CII0KHOCTH.

CTyIeHT IEMOHCTPHUPYET YMEHHS Ha CPEHEM YPOBHE: OCBOMII OCHOBHBIC YMEHUS, HO JIOMyCKa
4 32-46 FOTCSI HE3HAYUTEBHBIC OIMOKH, HETOYHOCTH, 3aTPYTHCHUS NP aHATUTHYECKUX OTICPALIUSX, IT
epeHoce YMEHHI Ha HOBbIe, HECTAHJAPTHBIC CHTYAIIUH.

CTyzeHT IeMOHCTPHUPYET YMEHHUS 1 HaBBIKK Ha 6a30BOM YyPOBHE: B X0/ KOHTPOJIBHBIX MEPOIIP
WSITHI JOMYCKAOTCSI 3HAYMTEIbHBIE OIIHOKH, MPOSIBISIETCS OTCYTCTBUE OTACIBHBIX YMEHHIA, HA

3 26-31
BBIKOB I10 TUCHUIIJIMHAPHBIM KOMIIETCHIUAM, UCHBITBIBAOTCA 3HAYNUTECIILHBIC 3aTPYAHCHUS IIPU
OICPpHUPOBAHUN YMCHUAMU U IIPU UX NEPEHOCE HA HOBBIC CUTYAIlUU.

2 0-25 CTyI[eHT JAEMOHCTPUPYET YMEHUA U HAaBbIKA Ha YPOBHE HUXKE 6a30Boro: MPOABJIACTCA HEAOCTAT

OYHOCTH yMCHI/Iﬁ 1 HABBIKOB.

5.3 UToroBbIii TECT

JlaHHbIE - 3TO

a) (bakThl, XapakTepu3yroume 00bEKThI, TPOLECCHI, IBJICHUS MPEAMETHOI 001acTH

b) manHbIe, paccMaTpuBaeMbleé B KaKOM-JIMOO KOHTEKCTE, M3 KOTOPOTO TOJIH30BATEINb
MOJKET COCTaBUTh COOCTBEHHOE MHEHUE

C) 3aKOHOMEPHOCTH IpPOOJIEMHON 00JaCTH, MOJyYEHHbIE B pPe3yibTaTe NPAKTHUECKON
JESTENIbHOCTH U MPOPECCHOHATBHOTO OMbITA, MO3BOJSIONINE CHCIHATUCTAaM CTaBUTh U PEIlaTh
3a/1a4M B 3TOM 00sacTu

d) cBenenusi, nepenaBaeMple TIOJJbMU YCTHBIM, TUCEMEHHBIM WJIH IPYTHM CITIOCOOOM

Kakum npusznakom He 001aar0T O0IbIITHE TaHHBIE?

a) MHOTOOOpa3ue IaHHBIX;

b) 1O0CTOBEPHOCTH TAaHHBIX;

C) CKOPOCTh HaKOTUICHUS JaHHBIX;

d) Tunu3anueil NCXOIHBIX JAHHBIX.

Cnabo CTpyKTypupOBaHHbIE JaHHBIE MOTYT OBIThH 3aMKCaHbl B (popme

a) Ta0bmuIL;

b) oTAETBHBIX BEKTOPOB (CTPOK);

C) 3amucei MPOU3BOILHOM MOCIIEI0BATENLHOCTH;

d) TabnHIl ¥ OTHOIIICHHMIA.

HecTpykTyprupoBaHHBIE TaHHBIC MOTYT OBITh 3aIMICAHEBI B JopMe

a) TabnuIL;

b) 3amnuceii MpOU3BOIBLHOM MOCIEA0BATEIBHOCTH;

C) TaOJIUIl ¥ OTHOIIICHUH;

d) 3amuceit TpOU3BOIBHON JTHHBI.

AHaIUTUK- 3TO

a) CIENUAIINCT, 3aHUMAIOIIMICS aHAJM30M B PAa3IUYHBIX chepax esITeIbHOCTH |
pa3paboTKOI Moienel Jis MpOBEICHUS aHAIN3a,

b) crienmanuct B BEIOpaHHOW MpeIMETHON 00J1acTH;

C) COTPYIHUK BBIMTOJHSAIONMINX Y3KHI KPYT 3a7a4 B BRIOpaHHOM 001acTH;

d) coTpymHUK, KOTOPBIA UMEET ONBIT B TPOTPaMMHUPOBAHHUH.

DKCHepT - 3TO



a) CHEIHAIUCT, 3aHUMAIOIIUICS aHaJIM30M B PA3IUYHBIX OO0NACTAX JEATCIHHOCTH U
pa3pabOTKOM MoJIeNeH Jist MPOBECHUS aHATN3a,

b) cnenmanuct B BBIOpaHHON MpeAMETHON 00JIacTH;

C) COTPYIHUK BBITOJHSAIOIINX Y3KHI KPYT 3aJ1a4 B BBIOpaHHOM 0651acTH;

d) coTpyIHUK, KOTOPBI UMEET OIBIT B IPOTPAMMHUPOBAHHH.

Knaccudukamnmus -

a) HEKOTOpBIK HaOOp omepamwii Haa 0a30i JAHHBIX, KOTOPBIH paccMaTpUBaeTCs, Kak
€MHCTBEHHOE 3aBEpLIEHO, C TOYKU 3PEHMs I[0JIb30BaTessl, NEHCTBHE HaJl HEKOTOPOH
uH(popMalei, 0OBIYHO CBS3aHO C OOpaleHreM K 06a3e TaHHBIX;

b) pa3HOBUAHOCTH CHCTEM XpaHEHHs, OPUEHTHPOBaHA Ha MOJACPXKKY Ipoliecca aHaau3a
JAHHBIX U UX LEJIOCTHOCTD;

C) BBICOKOYPOBHEBBIE CpEACTBA OTpaK€HUS HH(POPMAIMOHHON MOJENW U OINUCAHUS
CTPYKTYPHI ITaHHBIX;

d) 5TO0 ycraHOBJIEHHE 3aBUCHUMOCTH JTUCKPETHON BBIXOJAHON IMEPEMEHHON OT BXOJTHBIX
NEPEMEHHBIX.

OO6yuatommas BeIOOpKa -

a) 3Ta TpyNmUpoBKa OOBEKTOB (HAOMIOJNCHWI) HA OCHOBE JAHHBIX, OMHUCBHIBAFOIINX
CBOICTBa OOBEKTOB;

b) Habop HaHHBIX, KaXdas 3alMHuCh KOTOPOTO IPEICTABIsET COO0OHM y4eOHBIA MpUMep,
CoJIeprKallyii 3a1aHHbIE BXO/IbI, 1 COOTBETCTBYIOIINIA MPABUIIbHBIN BBIXOTHOM PE3yNbTAaT;

C) BBISBJICHHE B CBIPBIX JIAHHBIX PaHEE HEM3BECTHBIX, HETPUBHAIBHBIX, MPAKTUICCKU
MOJIE3HBIX U JIOCTYIHBIX HMHTEPHPETAlUU 3HAHHWM, HEOOXOIUMBIX ISl MPHUHSTHS PEIICHUN B
pa3UUHBIX chepax 4eTOBEUECKON ACATEIHLHOCTH.

Ommbka 00y4yeHus -

a) 9TO OIMMOKA, JOMYIIEHHAS MOJICJIbIO Ha Y4eOHOM MHOYKECTBE;

b) 510 ommobKa, mosydyeHHasi Ha TECTOBBIX MPUMEPAX;

C) UMEHa, THUIIbI ¥ Ha3HAYEHHUSI MTOJICH UCXOAHOM BEIOOPKH JaHHBIX;

d) Habop maHHBIX, KaXJas 3aluCh KOTOPOTO MpPEICTaBiIsieT cO0O0M y4uyeOHBIH mpumep,
COJZIEpPIKAIIETO 3aJaHHBIE BXO/IbI, U COOTBETCTBYIOIIMI ITPAaBUIIbHBIN BBIXOJAHOW PE3YIIBTAT.

JlaHHBIE, paccMaTpUBaeMble B KAKOM-JTHO0 KOHTEKCTE, U3 KOTOPOTO M0JIb30BaTEIh MOXKET
COCTaBUTh COOCTBEHHOE MHEHHE - 3TO

a) TaHHbBIE;

b) 3HaHus;

¢) uHpopmanus.

MHOXeCTBO TPUMEPOB, HCIIOJIB3YeMOE IS MPOBEPKH pPabOThI CKOHCTPYWPOBAHHON
MO/IENIU, Ha3bIBACTCSA

a) TECTOBBIM MHOXECTBOM;

b) MHOXECTBOM BXOJHBIX MEPEMEHHBIX;

¢) 00y4aroImmuM MHOKECTBOM;

d) MHO>KECTBOM BBIXOJHBIX TIEPEMEHHBIX.

Mopenb (anropuT™) Ha3bIBAIOT 00yYaEMbIM €CIIH

a) MOJIeJIb OCYILIECTBIISIET UHTEPAKTUBHOE B3aUMOJICHCTBUE C HIKCIIEPTOM;

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

C) MOJIeNh (AITOPUTM) CAMOCTOSITEIIBHO UCITOJIh3YET H3BECTHBIC 3aKOHOMEPHOCTH.

Tabnuie! B 6a3ax JaHHBIX MPEAHA3HAYCHBI TS

a) XpaHEHUs JaHHBIX 0a3bl;

b) or6opa u 06pabOTKM AaHHBIX 0a3bI;

C) aBTOMaTHYECKOTO BHITIOTHEHUS TPYIITBI KOMaHT,

d) Bu3yanuzamnuu 1aHHBIX.

Data Mining Bkito4aer B ceds

a) oiuH 0a30BBIN MeTO/1 OOHApPYKEHHsI 3HAHUH,



b) ToIbKO cTaTHCTUYECKUE METO (bl 00paOOTKH JaHHBIX JJIsl U3BJICUCHUS 3HAHUI;

¢) 6OJIBIIOE YHCIIO Pa3IMYHBIX METOIOB U3BJICUCHUS 3HAHUM;

d) 6oJBIIIOE YMCITO CTATUCTUYECKUX METO/IOB U3BJICUCHUS 3HAHU.

Lenbro mocTpoeHus: MOJIEH PErPECCHH MOKHO Ha3BaTh

a) TPOTHO3MPOBAHHE YHCIIOBOW 3aBUCHMON IMEPEMEHHOW, OCHOBBIBASCh HA BBIOOPKE
HENPEPBIBHBIX U/UITH KaTerOpUaibHBIX MEPEMEHHBIX;

b) oOwvenuHEeHHE OOBEKTOB WM HAOMIOJNCHHI, HAa OCHOBE OJM30CTH 3HAYCHHA WX
aTpuOyTOB (IIPU3HAKOB);

C) UCCIIEIOBAaHHNE B3aUMHOMN CBSI3U MEXIY OOBEKTaMHU H/HITH COOBITHUSAMU;

d) pazOueHuss MHOXKECTBa OObEKTOB WJIM HAOIOICHUI HA allPHUOPHO 3aJaHHBIC TPYIIIIHI.

Lenbto 3agaun K1accupUKAIME MOKHO Ha3BaTh

a) YMCIOBOW 3aBUCHMOIl MEPEeMEHHOMN, OCHOBBIBAsICh HAa BBIOOPKE HEMPEPHIBHBIX W/UIU
KaTeropuallbHbIX IEPEMEHHBIX;

b) oObenuHEHHE OOBEKTOB WJIM HAOJIOJACHWH, HAa OCHOBE OJM30CTH 3HAYCHUN HX
aTpuOyTOB (IPU3HAKOB);

C) UCCJIeIOBAaHUE B3aUMHOM CBSI3U MEXy 00bEKTaMU W/WUJIH COOBITUSIMU;

d) pazOuenns MHOXecTBa OOBEKTOB HJIM HAOIOJICHHIA Ha allpHOPHO 3aJaHHBIC TPYIIITHL.

Lenbro 3a1aun KIIacTepu3aluyd MOKHO Ha3BaTh

a) YMCIIOBOW 3aBHCHMOM MEPEMECHHON, OCHOBBIBAsSCh Ha BBHIOOPKE HEMPEPHIBHBIX H/HITU
KaTeropualibHbIX IEPEMEHHBIX;

b) oOwbenuHEHHE OOBEKTOB WM HAOMIOJCHHWI, Ha OCHOBE ONM30CTH 3HAYCHUH UX
aTpuOyTOB (MPU3HAKOB);

C) UCCIIEIOBAaHUE B3aUMHOM CBSI3U MEXIY O0OBEKTaMH H/HITH COOBITHSMHU;

d) pa3buenus MHOXKecTBa 0OBEKTOB WJIM HAOIIO/ICHUI HAa alPUOPHO 3aJJaHHbIE TPYTIIHI.

Lenpro hopMUPOBAHUS ACCOIMMATUBHBIX MTPABUII MOKHO HAa3BaTh

a) YMCIOBOW 3aBHCHMOI MEPEeMEHHOMN, OCHOBBIBAsICh HAa BHIOOPKE HEMPEPHIBHBIX W/UIU
KaTeropHallbHbIX IEPEMEHHBIX;

b) oObenuHEHHE OOBEKTOB WIJIM HAOJIOJACHHWI, HAa OCHOBE OJM30CTH 3HAYCHUH HX
aTpuOyTOB (MPU3HAKOB);

C) YCTaHOBJICHHE B3aUMHOM CBSA3H MEXKIY 00BEKTaMU U/WIH COOBITUSIMH;

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

K knaccy nmporrnosupyromnux 3agad Data Mining oTHOCcHTCS

a) KJacTepu3alus;

b) mouck accolMaTUBHBIX MPABUIL;

C) perpeccus;

d) Knnaccudukarms.

JIBa OCHOBHBIX THITA JAHHBIX B CTATUCTHKE

a) KaueCTBEHHBIC U KOJIMYECTBCHHBIE;

b) KoMYEeCTBEHHBIE U CUMBOJIBHBIE;

C) TEKCTOBBIEC U YHCIIOBBIE;

d) BEKTOpHI M1 MaCCHUBHI.

Kpamkue memoouueckue ykazanus

WToroBelii TeCT MPOBOAMUTCA B JIEKTPOHHON (OpMe BO BpeMs MOCIEAHETO B y4eOHOM
nepuoie MPaKTHIeCKOro 3ausATus. TecT coctouT u3 20 TeCTOBBIX 3aqaHuii. Ha BeImonHEHUE TecTa
orBoutcs 20 mMuHYT. BO Bpems MpoBeJCHHS TeCTa HCIIOIB30BAaHHE JTUTEPATYPhl U APYTHUX
WH(OPMAIIMOHHBIX PECYPCOB JIOMYCKAETCS TOMBKO IO MPEABAPUTEIHHOMY COTJIACOBAHUIO C

nmpenoaaBaTCJICM.
IlIxana oyenku
Ne bansl OnucaHue
5 16-20 [TponeHT npaBMIBHBIX 0TBETOB OT 91% mo 100%
4 11-15 [TponenT npaBmibHBIX 0TBeTOB OT 80 10 90%
3 6-10 IIporieHT npaBUIIbHBIX OTBETOB OT 65 10 79%
2 0-5 IIponent npaBuibHbIX 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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