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

Llenpro ocBOeHMS IUCUUILIMH bl «BBerneHue B aHanmu3 OONBINMX JAHHBIX» SBISIETCS
TEOPETHYECKAas U MPAKTUYECKAsI IIOATOTOBKA CTYACHTOB K paboTe ¢ OOJIBIINMHE TaHHBIMU. 3HAHHS,
HOJYYCHHBIE B PE3y/IbTaTe OCBOCHUS AWCIMIUIMHBI, IIOMOTYT IpU cOOpe M aHAIN3e OrPOMHBIX
00BbEMOB CTPYKTYPHPOBAaHHOH WJIM HECTPYKTYPHPOBAaHHON WHQOpMAIMU, NpU pa3padoOTKe
MoJIeJIell JaHHBIX U MTOJyYeHUH HOBBIX 3HaHUH. Bce 3To He00X0IMMO BBITYCKHHKY JUIS PEIICHUS
Pa3IUYHBIX 33124 MIPAKTUUECKON M HAYYHO-HCCIIeJ0BATEIbCKOM e TEIIbHOCTH.

3agaun OCBOCHUS TUCIUIUINHBL:

* IPHOOpETEHHNE CTYJACHTAMHU 3HAHUH O TEXHOJIOTHUSAX MMOJIrOTOBKH, XpaHEHUs, 00pabOTKH
¥ aHaym3a OOJIBIINX TAHHBIX;

NPUMCHEHHE CTATUCTUYECKMX M MaTeMaTHYCCKHX METOJIOB ISl aHalin3a OOJIBIINX
00beMoB HH(pOpMAINH;

* IPHOOpETEeHNE MPAKTHYECKUX HABBIKOB pabOTHI ¢ mporpammoii RStudio.

[TnanupyembIMH pe3ynbTaTaMi 00y4eHUs 0 JUCHHUILIMHE (MOIYJIIO), SBISIOTCS 3HAHHUS,
yMeHHsI, HaBbIKH. [lepeueHb IIaHUPyEeMbIX PE3yJIbTATOB OOYUSHHS MO AMUCLMIUIMHE (MOIYIIIO),
COOTHECEHHBIX C IUIAHHPYEMBIMU pe3yJbTaTaMH OCBOCHHs 00pa30BaTEIbHON MNpPOTrpaMMBl,
npecTaBicH B Tadymie 1.

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

Pe3ynbraThl 00y4eHuUs O TUCIUITIMHE
Kon u Konn
OpMYJIHPOBKA
Haspanue OITOII dopMyaupoBKa (buﬁngkafopa Kon
BO, cokpamienHoe
KOMITETCHIINH JOCTHXKCHUS pesynb DopMyIMpOBKA pE3ybTaTa
KOMITETECHIINN
TaTa
10.05.03 OIIK-1: OIIK-1.1k : P/1 3HaHue | OCHOBHBIX METOLOB
«udopmannonnas | CrnocodbeH ITonumaer 00paboTKu 1 aHaIM3a
6e30macHOCTh OLICHNBATb POJIb TPUHIIUIIE] OOJIBIINX TAHHBIX
ABTOMATH3MPOBAHHBIX | WHpOpPMAIHNH, TCOpHUH P12 YMenue | npoBOauThH
CHCTEM» nHpOpManMOHHBIX | MHOPMATOHHON CPaBHHTEIILHBIA aHAIN3
(UB) TEXHOJIOTHIA U 0e30MmacHOCTH U 1 BBIOOD
nHpopMannoHHOH | TPOGIEMBI CTaTHCTHYECKUX
0e301acHOCTH B rocyJJapCTBEHHOM METOJIOB JIJI aHAJIM3a
COBPEMEHHOM U PErMOHAIIbHOM KOHKPETHBIX JaHHBIX
O6H.IeCTBe, nux HHq)OpMaHHOHHOﬁ PI[3 Hasbix MIPUMEHEHHUS
3HAYCHHE ISt 0€e30IacHOCTH CTATHCTHYCCKUX
obecrieueHust METOIOB [yIsl 06pabOTKU
OOBEKTUBHBIX U aHanu3a OOJIBIINX
HOTPeOHOCTEH 00BeMOB HH(POPMALHH C
JINYHOCTH, HCII0JIb30BaHUEM
obuiecTsa u nporpammsl RStudio
rOCyAapcTBa

B nmponecce OCBOCHUA OUCHUINIMHBI PEIOAOTCA 3aJadd BOCIIMTAHUA TapMOHUYHO
paSBHTOﬁ, HanHOTHQHOIZ n conuaJibHO OTBETCTBEHHOM JHYHOCTH Ha OCHOBE TPAAUIIUOHHBIX
pOCCHfICKHX AYXOBHO-HPABCTBCHHBIX U KYJIBTYPHO-UCTOPUUCCKHUX IIeHHOCTeI\/'I, MMpEaACTaBJICHHLBIC

B Ta0nure 1.2.

Tabmuma 1.2 — [{eneBbie OpUEeHTHPHI BOCTTUTAHUS

BocnuraTeabHble 3a7a91

®opMHpOBaHNe LICHHOCTEI

LeneBbie OpUEHTHPBI

(I)OpMI/IPOBaHI/le HAYYHOT0 MUPOBO33PECHUA U KYJIbTYPbl MBIINLJICHUSA




CDOpMI/IpOBaHI/IC OCO3HaHus ICHHOCTHU
Hay4YHOI'0O MUPOBO33PCHUSA U KPUTUYCCKOI'O FyMaHI/BM CucteMHOE MEIIICHHE
MBIIIJICHUA

fl)opanOBalme KOMMYHUHKATUBHbLIX HABBIKOB U KYJbTYPbI 0o0IIeHusT

CDOpMI/IpOBaHI/Ie HaBbIKOB Hy6J’II/I‘{HOFO Bzaumonomoris u YMmenue pa60TaTI> B KOMaHAC U
BBICTYIJICHUSA U MPE3CHTALIUU CBOUX uaeu B3aMOYBaKCHUE B3aUMOIIOMOIIb

2 Mecto aucuuniauHbl (MoayJsi) B ctpykrype OIIOIT

JluciumamHa OTHOCUTCS K 00s13aTelIbHOM yacTy yuyeOHoro miana bioky 1 ("' lucuurinHe.
Moayu'")

3. O0bem AuCHUNIMHBI (MOAYJIS)

O0bemM JUCHUIUIMHBI (MOAYJSl) B 3aYETHBIX E€IUWHUIIAX C YKa3aHUEM KOJIMYECTBA
aKaJeMHYECKHX YacOB, BBIIEJICHHBIX HAa KOHTAaKTHYI paboTy ¢ obOydarommumucsa (1O BUIAM
yueOHBIX 3aHATUI) U HA CAMOCTOATEIbHYIO padOTy, IPUBE/EH B TabauLe 2.

Tabnuna 2 — O61mas TpyJI0eMKOCTh AUCIUITITUHBI

c Tpyno- O0beM KOHTaKTHOH paboTHI (4ac)
emecTp | emKkocTh
Popma Yacte (OI/I?IDI/? ) Bueaynu- Popma
Haseanue OIIOII BO | o0yue- AynuropHas CPC aTTec-
s YII Kypc TOpHas .
(300, (3.E) | Beero 1
0300) nex. | mpak. | ma6. | IIA | KCP
10.05.03
WndopmarmonHas
6e30macHOCTh 0D0 C4.0 11 3 37 12 24 0 1 0 71 €]
ABTOMAaTH3MPOBAHHBIX
CHCTEM

4 CTpyKTypa U coiepKaHue M CUMILIHHBI (MO1YJIs1)

4.1 CTpykTypa aucuuiimHbl (MoayJs) nist OPO

Temarnueckuil IiaH, OTPAKAIOUIMI COJAEp)KaHUE AMCLMILIMHBI (IEPEYEHb PA3AEIOB U
T€M), CTPYKTYpUPOBAHHOE 10 BUJIaM Y4€OHBIX 3aHATHH C yKa3aHHEM UX 00bEMOB B COOTBETCTBUU
¢ yueOHBIM IJIaHOM, NpHBeJieH B Tabauie 3.1

Tabnuma 3.1 — Pazgens! JUCHUIUIMHBL (MOAYJIS), BUABI yUeOHOU EATENbHOCTH U (hOpMBI
TeKymero KoHTpos st OPO

Kon pe- Koi-Bo yacoB, OTBEIEHHOE Ha Do
Ne HazBanune Tembl 3yJbTara P
Jlex [Ipakt JIab CPC TEKYyLIEero KOHTPOJIs
00y4eHus

Beenenue B ananus

1 | Gonpumx nanHbx. O630p PJI1 2 0 0 10 cobecenoBaHue
MCTOYHHKOB HH(OpMAIHH.

TeXHOJIOTUH XPaHEHHS 1
2 | obpaboTtku OOIBIINX PI1 2 0 0 10 cobecenoBanue
JIAHHBIX.

CoBpeMeHHbIE
[POrPaMMHBIE CPEICTBA
aHaym3a 00JbIINX 00BEMOB
HHbOPMaIIUH.

PJ1 2 0 0 11 cobecenoBanue




Mertons! 00paboTKH 1
aHayM3a OOJIBIINX JAHHBIX.
CO6o0p 1 xpaHeHue OOIBLINX
JIAHHBIX.
Mertonp! 06paboTKH,
aHaIM3a U BU3YaJN3alin
OOJIBIINX JAHHBIX B
nporpamme RStudio.
Hroro no tadaune 12 24 0 71

P11 6 0 0 10 cobeceoBanue

P12 0 6 0 10 cobeceoBaHue

P12, P13 0 18 0 20 cobeceoBaHue

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

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

Conepxanrie Tembl: OCHOBHBIC OIPENEIICHUS, TEPMHUHBI, 3aJauydl aHaiu3a OOJBIINX
naHHbIX. Borpocsr 6e3onacuoctu. [lonstie Data Mining. KoruutusHsli ananu3 nanaeix. O030p
UCTOYHUKOB mH(MopMaryu st Big Data (OTKpbIThIE HCTOYHUKH WHPOPMAIIUU: CTATHCTUYECKUE
cOOpHUKH, ONMyOJIMKOBAaHHBIE OTYETHl M PE3yIbTAaThl HCCIEAOBAHMA; IOCTYH K 3aKpBITON
uHpopmanun). Metoauku cOopa TaHHBIX.

@®opMbI U METOABI MPOBEACHUS 3aHATUH MO TeMe, MPUMEHsEMble 00pa3oBaTeIbHBIE
TEXHOJIOTUH: JICKIIUHU, HA KOTOPBIX JIa€TCSI OCHOBHOM CHCTEMAaTH3MPOBAHHBIN MaTEPUAI TI0 TEMaM.

Buasl caMOCTOSATENBHOW IOATOTOBKH CTYIEHTOB II0 TEME: YTEHHE IpeaaracMoin
JIUTEPATyphl, IOJATOTOBKA K COOCCEIOBAHUIO, HTOTOBOMY TECTY.

Tema 2 Texnonoeuu xpanenus u 0o6pabomru 6OIbUUX OAHHBIX.

Copepxannie Tembl: O030p TEXHOJIOTMH XpaHEHHUS OOJIBIINX JaHHBIX. bas3bl NaHHBIX.
CucreMbl ynpapiieHus 0a3aMu JaHHbIX. Monenu JaHHBIX. [10roToBKa MCXOMHBIX JaHHBIX JIJIS
aHayM3a: MepBUYHAsT 00pa0bO0TKa M BU3YaJIN3allUsl HMCIOLIMXCS TaHHBIX.

@dopMBI ¥ METOJBI TPOBEACHHS 3aHITHHA 1O TeMe, NMPUMEHSIEMbIe 00pa30BaTeIbHBIC
TEXHOJIOTUH: JICKIIUHU, HA KOTOPBIX JIa€TCSI OCHOBHOM CUCTEMaTH3UPOBAHHBIM MaTepHal 1o TeMaM.

Bunsl camMoCTOSTENTbHOM TOATOTOBKH CTYJAEHTOB IO TEME: YTCHHE IpeJiaracMoun
JUTEpaTyphl, TOJTOTOBKA K cOOECEI0BAHUIO, UTOTOBOMY TECTY.

Tema 3 Cospemennvie npocpammHule cpeocmsea anaiu3a Ooabuwux 00vemos uHgphopmayuu.

Conepxxanne TeMbl: O030p COBPEMEHHBIX IMOMYJISAPHBIX MTPOrPAMMHBIX CPEJICTB aHAIHM3a
naHHbIX. [InaTtHele, OecriaTHble mporpaMMHble cpeacta: Statistica, SPSS, Excel, R-Studio u
NPYTUE; UX TPEUMYIIECTBA U HEIOCTATKH.

@opMbl U METOABI IMPOBEACHUS 3aHATUH MO TeMe, MpUMEHseMble 00pa30BaTeNIbHbIE
TEXHOJIOTUH: JICKIINHU, HAa KOTOPBIX Ia€TCsI OCHOBHOM CHCTEMAaTH3HUPOBAHHBINA MaTEPUAI TI0 TEMaM.

Buasl camMOCTOATENBHOW IOATOTOBKM CTYJIEHTOB II0 TEMe: YTEHHE IpeagaraeMoin
JUTEPaATyPHI, ITIOATOTOBKA K COOECEJOBAHHUIO, HTOTOBOMY TECTY.

Tema 4 Memoowr obpabomku u anaruza OOILUWUX OAHHBIX.

Conepxanue Tembl: OCHOBHBIE IOHATUS MaTEMaTHYECKON CTAaTUCTUKU. MeTo/bl aHaIu3a
JMAHHBIX: JIECKPHUIITUBHAS CTATUCTHKA, KPHUTEPUW JUISI TIPOBEPKM Ha HOPMAaIbHOCTDH
pacripesiesieHus; mapaMeTpuyecKie, HemapaMeTpuuecKue, HOMUHAIbHbBIE METOABI (KPUTEPUH JIS
OTIpeNeNIeHUs] 3HAYMMOCTH pa3iMuuii B BBIOOPKaX, OMpEIENICHHE 3aBHCHMOCTH MEXKIY
NEPEMEHHbIMH, TOCTPOCHHE PETPECCHOHHBIX MOJEeJel, JMCIEPCUOHHBIM, KJIacTepHBIH,
JTUCKPUMHUHAHTHBIN, (aKTOPHBIN aHAIU3bI).

@opMbl U METOABI MPOBEACHUS 3aHATUI MO TeMe, MpPUMEHseMble 00pa3oBaTeIbHbIE
TEXHOJIOTUH: JICKIINHU, HAa KOTOPBIX IaeTCsI OCHOBHOM CHCTEMAaTH3MPOBAHHBIA MaTEPUAI TI0 TEMaM.

Buasl camMOCTOSATENBHOM IOATOTOBKH CTYJIEHTOB II0 TEMe: YTEHHE IpeaaraeMoin
JUTEPATyPHI, TOATOTOBKA K COOECEIOBAHUIO, HTOTOBOMY TECTY.



Tema 5 Coop u xpanenue 601bUUX OAHHDIX.

Conepxanuie Tembl: [IoMCK MCTOYHMKOB MH(pOpPMAIMK B CeTH VMHTEpHET: OTKPHITHIC H
3aKpBITbIC HCTOYHUKU JaHHBIX. [lopTasi OTKpBITHIX AaHHBIX P®. CoxpaHeHHE HaHHBIX B
nporpamme MS Excel. [IpeoOpa3oBanue u nepBudHas oOpaboTKa TaHHBIX.

@opMBI ¥ METOJIBI TPOBEACHHS 3aHITHHA 1O TeMe, MPUMEHSEMbIEe 00pa3oBaTEIbHBIC
TEXHOJIOTUH: TPAKTHYECKUE 3aHATHS MMPOBOAATCS B KOMIIBIOTEPHOM KJIacCe€ C MCIIOJIb30BAaHHEM
nporpamM RStudio (mpemogaBatens u3naraetr Temy, NPUBOAUT MPUMEPHI M JacT 3aJaHUE IS
CaMOCTOSITEIIbHOTO BBIITOJIHEHUS, TPU HEOOXOIMMOCTH KOHCYIBTUPYET CTYICHTOB).

Bunsl camMocTOSTENbHON MOATOTOBKH CTYIACHTOB IO TEME: IOJITOTOBKA OTYETa IO
NPaKTUYECKUM PaboTaM, IMOJTOTOBKA K UTOTOBOMY TECTY.

Tema 6 Memoowvl obpabomku, anaiuza u 6u3yaiu3ayuu OOILUUX OAHHBIX 8 NPOSPAMME
RStudio.

Copepxanuie Temsbl: [IpeacraBienue UCXOAHBIX JaHHBIX B porpamme RStudio (BexTopsl,
MACCHBBI, MATPHIIbI, CITUCKH, Ta0uuiibl). CTaTucTudeckas 00padoTKa NaHHBIX B porpaMmax MS
Excel u RStudio: moacuer ommcarenbHBIX CTaTUCTUK, rpaduuecKkoe MpeICTaBICHHUE JaHHBIX.
['pynnupoBKa NaHHBIX, OOHApYKEHHE 3HAYMMBIX 3aBUCHMOCTEH W TEHICHLIUN B pe3yibTare
aHaJIM3a UMeroIencss HGOPMAIUK, BBISBICHUS OTHOIICHUN MEXTy JTaHHBIMU Pa3IMYHOrO THIIA.
[IpuMeHeHNnEe Pa3TUYHBIX METO/OB BBIACICHUS, U3BJICUCHUS U TPYIITHPOBKH JaHHBIX, KOTOPHIE
MO3BOJIAIOT BBISIBUTH CUCTEMATU3HUPOBAHHBIC CTPYKTYPBI JAHHBIX M BHIBECTH U3 HUX MpaBHIIa AJIs
INPUHSTHS PELIEHUN U NPOTHO3UPOBAHMS UX IMOCIEACTBUM (PErpecCUOHHBIN, TUCIEPCUOHHBIN,
KJIACTePHBIM, JUCKPUMUHAHTHBINA, (aKTOpHBIA aHanu3bel). Bo3moxHOCTH rpaduueckoro
npezncrasieHus uHpopMmanuu B mporpamMe RStudio: rpadumueckne (yHKIMHM OTOOpa)KeHUs
OJIHOMEPHBIX U MHOTOMEPHBIX TaHHBIX, rpa@UuecKuii BHIBOJ C UCIIOJIb30BAHUEM IpauuecKux
apaMeTpoB.

@opMbl U METOJBI TPOBEACHHS 3aHIATUN MO TeMe, MpUMEHseMble 00pa3oBaTeiIbHbIC
TEXHOJIOTUH: TPAKTHYECKUE 3aHATHS MMPOBOAATCS B KOMIBIOTEPHOM KJIacce C MCIIOJIb30BAaHHEM
nporpammel RStudio (mpenonaBartens u3naraet TeMy, NPUBOAUT MPUMEPHI U JaeT 3a/laHue s
CaMOCTOSITEIIbHOTO BBITIOJIHEHUS, TPH HEOOXOAUMOCTH KOHCYJIBTHPYET CTYIEHTOB).

Bunsl camocTosTenbHON NOArOTOBKM CTYJIEHTOB IO TeMe: IMOATOTOBKA OTYeTa I10
NPaKTUYECKUM padoTaM, MOJATOTOBKA K UTOTOBOMY TECTY.

5 Meroauyeckne yKazaHusi sl OOY4YAIOIIMXCH MO M3YYEHHI0 M Ppeajlu3aluu
AUCHUIJIMHBI (MOZYJIs1)

5.1 Meroanueckue peKOMeHAAUMH OOYYAKIIUMCH MO0 M3YYEHHI0 UCUMIUIMHBI M 10
o0eceYeHN 0 CaMOCTOSITeJIbHOM padoThI

Ha nexkuusix maercst OCHOBHOM CHCTEMATU3UPOBAHHBIA MaTEPHUAI IO TEMaAM.

[IpakTueckue 3aHATHSA MPOBOLATCS B KOMIIBIOTEPHOM KJacce € MCIOJIb30BaHUEM
nporpamm MS Excel u RStudio. IlpenonaBarens uznaraer temy, NPUBOIUT MPUMEPHI U JTAET
3a/laHue JJIsl CAMOCTOSITENILHOTO BBIMOMHEHUs. [Ipyn He00X0MMOCTH KOHCYIBTHPYET CTYIEHTOB.

CamocrosiTennbHasi  paboTa  CTYAEHTOB  TOJpa3yMeBaeT YTEHUE MpeIaraéMou
MPENOJAABATENIEM JIMTEPATYpPbl W MCIHOJIB30BAHUE HHTEPHET-PECYPCOB ISl TOATOTOBKU K
3aHATHUAM, TEKYIIEW U IPOMEKYTOYHON aTTECTALlUH.

[IpomexxyTouHas aTTecTaius - UTOTOBBIM TECT.



5.2 OcobGennocTn OopraHm3anvm oﬁyqemm i JiMi € OrpaHU4Y€HHBIMM BO3MOKHOCTAMMU
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.IIl. Teopus BepoATHOCTEW : Y4eOHMK W TPAKTUKYM Uil BY30B /
H. . Kpemep. — 5-¢ u3a. — Mocksa : UznarensctBo FOpaiit, 2025. — 259 c. — (Bsicuiee
obpaszoBanue). — ISBN 978-5-534-17131-0. — Tekcrt : snekrpoHHbId // OOpazoBaTenbHAs
mnarpopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/561038 (mara obpaiieHus:
18.06.2025).

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 o6pazoBanue). — ISBN 978-5-534-18842-4. — Tekcr : 37€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. Aranoga, C. JI. UnsenkoBa, A. E. Cypunos ; noa pegakiueit B. C. Mxurapsina. — 2-¢ u3 .,

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

7.2 Jlonoanumensvhas numepamypa



1. Kpusonanos, C. f., Maremaruka Ha Python : yuebnuk / C. 5. KpuBonanos, M. b.
XpuniyHoBa. — Mocksa : KuoPyc, 2025. — 455 ¢. — ISBN 978-5-406-13759-8. — URL.:
https://book.ru/book/955467 (nara odpamenus: 18.06.2025). — TekcT : 2JIEKTPOHHBIN.

2. OCHOBBI TEOpPHUH BEPOSTHOCTEH M MAaTEeMaTWYECKOH CTATUCTHKH : Yy4e0.-METO.I.
nocobue / T.W. Bonbiakuna; I'.B. Boponuna .— Opén : U3a-Bo Open 'AY, 2018 .— 90 ¢c. —
URL.: https://lib.rucont.ru/efd/684477 (nara oopamenus: 04.08.2025)

7.3 Pecypcor ungpopmayuonno-menexommynukayuonnou cemu '""Humepnem',
eKn0Yan npogeccuonanvhovie 06a3vl OAHHLIX U UHPOPMAUUOHHO-CHPAGOUHbIE
cucmemsl (npu HeodX00UMOCMU):

O6pasoBarenbHas miathopma "FOPAUT"
O6pasosarenbHas miathopma "FOPANUT" - Pesxum nocryma: https://urait.ru/
DnekTpoHHO-O0nbnmroreyHas cucrtema "BOOK.ru"
DnexTpoHHO-0nbmnoreuHas cucrema "PYKOHT"

5. Open Academic Journals Index (OAJI). IIpodeccuonanbuas 6a3za naHHbIX - Pexxum
nocryna: http://oaji.net/

6. Ilpesumenrckas OuOmmoreka wuM. b.H.EmpnuHa (0a3a JaHHBIX —Pa3IMYHBIX
npodeccnoHabHBIX o0macteil) - Pexxum moctyna: https://www.prlib.ru/

7. HWudopmanmonno-crnpaBounas cucrema "Koucynprant [lmroc" - Pexum moctyma:
http://www.consultant.ru/

PobdE

8 MarepuajbHO-TeXHHYECKOe oO0ecrevyeHHe IUCHUILIMHBI (MOAYJs) W IepeYeHb
HHG(pOPMANMOHHBIX TEXHOJIOTHI, UCMOJIb3yeMbIX NMPH OCYILECTBJIEHUM 00pa30BaTEIbLHOIO
npouecca no JMCUMIVInHe (MO1YJII0), BKJIKYAasl NlepedyeHb MPOrpaMMHOro odecredeHust

OcHOBHOE 000pPYI0OBAHUE:

e KoMIIbrOTEPBI

e Monutop oOmaunsnii 23" LG23CAV42K/mbimb  Genius  Optical  Wheel
npoBoHas/knaBuatypa Genius KB110 nmpoBoHas

e Mynsrumenuitneiii mpoexktop CASIO (Snonust)

e O6maunbiit Moautop LG Electronics uepHslii +ki1aBuaTypa+Msbliilb

¢ Ycr-Bo Oecn.nut.SmartUPS 3000

IIporpammHoOe obeciieyeHue:

e Python
e RStudio




MHWHOBPHAYKHU POCCUN
BJIAJIUBOCTOKCKMII TOCYJIAPCTBEHHBI YHUBEPCUTET
HAYYHO-OBPA30OBATEJIbHBIN IIEHTP "MUCKYCCTBEHHBII UHTEJJIEKT"
®oH/1 OIICHOYHBIX CPEJICTB
AJId TIPOBCACHU A TCKYILICTO KOHTPOJIA
Y TIPOMEXYTOYHOH aTTECTAINU 110 TUCIHILTHHE (MOIYIIIO)
BBEJEHUE B AHAJIU3 BOJIbIIUX JAHHBIX
CrienuanbHOCTh U CCIIHATH3AIIHS
10.05.03 MuadopmarmonHas 6€30mMacHOCTh ABTOMAaTU3UPOBAHHBIX CUCTEM. be30macHOCTh

OTKPBITBIX HH(bOpMaL[I/IOHHBIX CHUCTEM

I'ox Habopa Ha OITOII
2022

dopma 00ydeHuUsI
OYHas

Bmagusoctok 2025



1 Ilepedennb (popMHEpyeMbIX KOMIIETEH M

Haszsanne OITOII BO,
COKpalleHHOe

Kon u popmynupoBka KoMHeTeHIN

nu

Kon u popMynrpoBka HHANKATOPA TOCTIKCHUS
KOMITCTEHITHU

10.05.03 «MudpOpMarn

HOHHAas 0€30MMaCHOCTh

ABTOMATH3HPOBAHHBIX
CHCTEM»

(Ub)

OIIK-1 : CnocoGeH onleHUBaTh PO
b MH(pOPMaIMH, THPOPMAIIMOHHBIX
TEXHOJIOTUH U MHPOPMAIIMOHHOH O
€30I1aCHOCTH B COBPEMEHHOM 00111e
CTBE, X 3HAUCHHE JUI 00ecreueHN
s 0OBEKTHBHBIX NOTpeOHOCTEH JTUY
HOCTH, OOIIECTBA M TOCYAapCTBa

OIIK-1.1k : I[TornMaeT IpUHIHMITE TeOpUH HHPO
PMaLMOHHOM 6€3011acHOCTH M IPOOJIEMbI Tocyaa
PCTBEHHOM M PErHOHaNbHON HH(POPMAIIIOHHON
Oe3omacHoCTH

Komnerenmus cuntaercs: chopMUPOBAHHOM HA TaHHOM 3Tarie B ciIydae, eCJIM MOoTydYeHHbIE
pe3yibTaTtel OOydYeHHMs [0 JUCLUIUIMHE OLICHEHbl IOJOXHUTEIbHO ([IUarna3oH KpUTEpUEB
OLICHUBAHMSI PE3YJITATOB O0YUCHHUS «3aUTEHOY, YAOBIETBOPUTEIBHOY, «XOPOIIOY», KOTIUIHO).
B ciydae oTcyTcTBUS IOJIOKUTEIBHOM OLIEHKM KOMIIETEHIMsS Ha JAaHHOM 3Tale CUUTAETCs

Hec(OPMUPOBAHHOM.

2 [loka3aTe/iu OlleHUBAHUS NJIAHUPYEMBbIX Pe3yJIbTATOB 00y4YeHHUs

Komnerennus OIIK-1 «Crioco6en oueHuBath posib HHGOpMALUU, HTHPOPMALIMOHHBIX
TEXHOJIOTUI ¥ UHPOPMALIMOHHOM 6€30I1aCHOCTH B COBPEMEHHOM OOLIECTBE, UX 3HAUCHHE IS
obecrieyeHnss 00BEKTHBHBIX TOTPEOHOCTEH JTMIHOCTH, OOIIECTBA M TOCYIapCTBAY

Ta6muma 2.1 — Kpurepuu OlleHKH WHIUKATOPOB JIOCTHKEHUS KOMITCTCHIINH

Kon u dopmynupoBka HHANKAT
opa JOCTH)KEHHS KOMIIETCHIINU

Pesynbrar

Kputepun oneHHBaHUsA pe3yabT
aToB O0yJCHUS

OIIK-1.1k : [Tonnmaer npuHLIH
B TEOpUU HHGOPMAITOHHOI O
€30I1aCHOCTH U ITPOOJIEMBI rocy
JIapCTBEHHOH U PETHOHAJIBHOM
MHPOPMALMOHHON 6€30IacHOCT
u

OCHOBHBIX METOJIOB 00pabOTKH
U aHaIu3a OONBIINMX JAHHBIX

3HaHUE METOJI0B 00PabOTKH 1 a
Haiu3a OOJILIINX JAaHHBIX, UCITO
Jb3YEMBbIX MPH pelieHnu npode
CCUOHAJIbHBIX 3a/1a4

IPOBOAUTH CpaBHHTeJ’ILHBIﬁ aHa
JIN3 U BbI60p CTaTUCTHYCCKUX M
€TOOOB JIs aHaJIn3a KOHKPETH

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

NPUMEHEHUS CTATUCTUYECKHX M
€TOJIOB JIJIs1 0OpabOTKH U aHAIH
3a OonbIIMX 00BEMOB HH(pOpMa
IIUY C UCTIOJIb30BAaHUEM ITPOrpa

PesynbraThl 00y4eHuUs 10 TUCIUILIHHE
Ko | Tm
Il II
pe | pe
3- | 3-
Ta | Ta
3
| %
1
ue
v
PI | me
2 HU
e BIX JAHHBIX
H
PA B:I1
3
K
mMbI RStudio

MPUMEHEHNE CTATUCTUYECKUX M
€TOJIOB /715l 0OpabOTKHU U aHATIH
3a 60mpIIMX 00BEMOB HHPOPMA
IIH C UCTIONIb30BAaHHUEM ITPOTrpa
MMmel RStudio

Tabnuia 3amosHgeTcs B COOTBETCTBHUU C pazaenoMm 1 PaGoueil mporpaMmbl TUCHUTUIMHBI

(Momyst).

3 IlepeyeHb OLIEHOYHBIX CPEACTB

Tabnuua 3 — IlepedyeHb OLIEHOYHBIX CPEJCTB MO0 TUCHMILIMHE (MOIYIIIO)



HaumMeHoBaHME OLIEHOYHOTO CPECTBA U TP
KonTponupyemblie manupyeMelie pe3 | KoHTponupyeMble TeMBbI [ excrasienne ero 8 ®OC
yABTATBl 00yUYCHHS HCUUIUTHHBIL 5 IIpoMekyTouHas at
Texkymuil KOHTPOJIb
TecTaus
Ounas popma 0OydeHUS
PII1 3HaHue : OCHOBHBIX MeTo | 1.1. BBenenwue B aHanu3 6
0B 00pa0OTKHU M aHAJIN3a | ONMBIINX JaHHBIX. O030p CoGece1oBanue Teer
OOJBIINX JAHHBIX HMCTOYHHUKOB MH(OpMaI
.
1.2. TexHOJOrUM XpaHEHU
ST 1 00pabOTKH OOTBITUX CobecenoBanne Tect
JaHHBIX.
1.3. CoBpeMeHHEIE TIPOTP
aMMHBIE CPEICTBa aHAJIH3
a GOHLHII/I)I() 0£[6’beMOB uH Cobecenosarme Teer
OpMaIHH.
1.4. Metons! 06paboTku
u ananusa oonpimx gaHH | CobecenoBaHue Tecr
bIX.
P12 YMeHue : HE)OBO}II/ITB cpa 1.5. CGop u xpanenue 60 Cotece
BHUTCIIbHBIN aHAIN3 ¥ BBl | 1o iyiyix napHEIX. JIOBaHHE Tecr
00p CTATUCTHYCCKUX MET
OJIOB JUTS AHATH3A KOHKDE 1.6. Metonbr 006paboTKHy,
THBIX JaHHBIX arasiza v BISYAIBAN | 60 cenopanme Tecr
60J'II)IHI/IX JaHHBIX B ITPOT
pamme RStudio.
PII3 HaBbIk : npuMeHeHuUs cTa
TUCTHYECKUX MeTO0B T | 1.6. MeTtoas! 06paboTky,
s1 00paboTKu ¥ aHanKM3a O | aHayNW3a U BU3yaJU3aluH
oJIbIINX 00beMOB HH(OP | OONBIIMX AaHHBIX B IIPOT Cobecenosanue Tecr
MaI[iH C HCIoJb30BanueM | pamme RStudio.
nporpammsl RStudio

4 Onucanue Npoueaypsl OCHUBAHUS

KauectBo copmMupoBaHHOCTH KOMIICTCHIIMA Ha JaHHOM JTare OICHUBACTCS 110
pe3ynbTaTaM TEeKYIIUX U MPOMEKYTOUHBIX aTTeCTallui TPU MOMOIIY KOTUYECTBEHHOMN OIEHKH,
BBIpAKEHHOU B Oayax. MakcumanbHas cymMma 0ajuioB IO JuUcHMIUIMHE (Momynto) paBHa 100

Oayam.
Bupn yuebHoit nestensioc | OleHOYHOE CPEACTBO
TH CobecenoBanue Tecr Uroro
Jlexun 10 10
IIpakTudeckme 3aHsATHS 30 30 60
CamocTosTenbHAs paboTa 10 10
Wrorosas arrecranus 20 20
Htoro 40 60 100
CYMMa 6am1013, Ha6paHHBIX CTYACHTOM I10 BCCM BHIaM yqeﬁHoﬁ ACATCIIbHOCTH B paMKax

JUCHUIINIMHBIL, IICPEBOAUTCA B OLICHKY B COOTBECTCTBHHU C T36J'II/IHeI\/'I.

Cymma 6aio
B
MO JIUCIUILIN

OHeHKa 10 MPOMEK
yTO‘IHOI7I aTTeCTamu

XapaKTepI/ICTI/IKa KadyeCTBa Cq)OpMHpOBaHHOCTPI KOMIICTCHIIN

u

HE
CTyzeHT IeMOHCTpHpPYeT CPOPMHUPOBAHHOCTh JUCIMIUTHHAPHBIX KOMIICTSHIINH, 00Ha
o191 10 100 «3a4TeHO» / PY’KHMBaeT BCECTOPOHHEE, CHCTEMaTHYECKOe U ITy0OKOe 3HaHHE yueOHOro MaTepuana
«OTIIMYHO , YCBOWJI OCHOBHYIO JINTEPATYPY U 3HAKOM C JOIOJHUTEIBHON JUTEPATypOl, peKoMe

HJIOBaHHOH NPOTrpaMMOi, yMeeT CBOOOIHO BBIIOJIHSThH MPAKTHUECKUE 3aaHus, TIpe]




YCMOTpPEHHBIE IPOrpaMMoii, cBOOOTHO onepupyeT NpuoOPEeTEeHHBIMH 3HAHUSAMH, yMe
HUSIMU, IPUMEHSIET UX B CUTYallUsIX TIOBBIIEHHOH CI0KHOCTH.
CTyzeHT IeMOHCTPUPYET CPOPMHUPOBAHHOCTD JUCIUILTMHAPHBIX KOMIICTEHIHI: OCHO
ot 76 110 90 «3a4TCHOY / BHBIC 3HAHUS, YMCHHUS OCBOCHBI, HO JIOIYCKAIOTCS HE3HAUYUTEIBHBIC OIMMOKH, HETOYH
«XOPOIIO» OCTH, 3aTpy/IHECHUS TIPU aHATMTHICCKUX OTepanusiX, epeHOce 3HAHUH U YMCHUI Ha H
OBBIC, HECTAHJJAPTHBIC CHTYAIUH.
CTyIeHT IeMOHCTPUPYET CHOPMUPOBAHHOCTD TUCIUILTHHAPHBIX KOMIICTCHIIAI: B X0
«3a4TeHO» / Jie KOHTPOJIBHBIX MEPOIPHUATHH JOMYCKAIOTCS 3HAYUTEIbHbIE OLIMOKH, IPOSBISAETCS O
ot 61 o 75 «yIIOBIIETBOPUTENb | TCYTCTBHE OTICIbHBIX 3HAHUI, YMEHU, HABBIKOB 110 HEKOTOPHIM AUCIUIUINHAPHBIM K
HO» OMITCTEHIIUSAM, CTYACHT HCIBITHIBACT 3HAYUTEIIFHBIC 3aTPYIHEHHS IIPH ONIEPUPOBAHU
Y 3HAHUSIMH ¥ YMEHUSIMU TIPH UX IEPEHOCE Ha HOBBIE CUTYAITHH.
(HE 3a4TCHOY / VY crynenrta He cOpMHUPOBAHbI JUCHUIIIMHAPHBIE KOMIETEHIINH, IPOSBIAETCS HE0C
ot 41 o 60 «HEYJIOBJIETBOPUTE Y vp P N P - 1P
TAaTOYHOCTh 3HAHUH, YMEHU, HABBIKOB.
JIBHOY
«HE 3a4TeHO» /
JvciuIHapHbIC KOMIIETEHIIMU HEe COPMUPOBAHEL. [IpOSBISIETCS MOTHOE HITH MPaK
ot 0 1o 40 «HEYJOBJIECTBOPUTE 9 M
BHOY THUYECKH MTOJTHOE OTCYTCTBHE 3HAHUHN, YMCHHI, HABBIKOB.

5 HpnMepnble OLICHOYHBIC CpEeACTBA

5.1 IlpumepHbIii epevyeHb BONMPOCOB MO0 TeMaM

KouTtpoJbHble Bonpochl 1Jis1 cofece10BaHMS 110 TeMaM
Tema 1. Beaenue B ananu3 6osbmux gaHHbIX. O030p HCTOYHHKOB HH(OPMAITUH.

Jaiite onpeneneHne NOHATUIO «MHPOPMALIMOHHBIE PECYPCHIY.

Yro o3HauaeT «MH()OPMAIIMOHHBIN TOUCK»?
WNupopmManimoHHO-KOMMYHHUKAIIMOHHBIE TEXHOJIOTHH, YTO 3TO?
[lepeuncnure OCHOBHbIE KOMIIOHEHTHI ITPOLIECCa MOUCKA HHPOPMALIUH.
Onpenenure NOHIATHE «MHPOPMALIMOHHBIE CUCTEMBDY.
OxapakTepu3yiTe mopTan OTKPhIThIX JaHHBIX PO.

Onpenenure CymHOCTh MOHATHS «OOJBIIHE JTaHHBIC.

Omnpenenure noustue Data Mining.

KaxoBsl rnaBHbIe 1po01eMbl 0€301MacCHOCTH «OO0JIBIINX JAaHHBIX)»?

0. TaiiTe xapakTepUCTHKY IpUHIUITY Oe3omacHocTH «intelligence».

BOo~NOoOR~WDNE

Tema 2. TexHonoruu xpaHeHust 1 00paOOTKH OOJIBIINX JAHHBIX.

[Tepeuncnure TEXHOIOTMU XPaHEHUS OOJIBIINX JTaHHBIX.
XapakTepUCTUKH CUCTEMBI XpaHeHus JaHHbIX RCS.
Ananu3 6onpmmx qaHHbIX B QlikView.

XapakTepUCTUKH CUCTEMBI XpaHeHus JaHHbIX [Tonnbair.
Kakue Mozenu naHHbIX BbI 3HaeTe?

Uro BKIIIOYAET nepBUYHAst 00paboTKa JaHHBIX?

ouhkwndE

Tema 3. CoBpeMeHHBIE TPOrpaMMHBIE CPEICTBA aHATN3a 00IBIINX 00EMOB HH(OPMALIHH.

1. Tlepeuncnute mporpaMMHBIE CPEACTBA aHATN3a JAHHBIX: IUTATHBIC U OeCIIaTHBIE.
[IpenmymectBa padborta ¢ AaHHBIME B Tiporpamme R-Studio.
3. KakoBbl BO3MOXXHOCTH NPECTABICHHs JaHHBIX B porpamme R-Studio?

N

Tema 4. CtaTHCcTHYECKHE METOIBI aHAJIN3a JaHHBIX.

=

OnuimTe CBONCTBa HOPMAJIBHOTO PaCIPEICIICHHUS.
2. Ormpenenute pa3nudus MeXay MapaMeTpUUECKUMU, HeTTapaMeTPUIECKUMU U
HOMUHAJIBHBIMH METOJIaMHU.



Kputepuu a1 onpenenenus pa3iuyuil B BBIOOPKaXx.

Onummre OCHOBHYIO HJICI0 KOPPESIIUMOHHOTO aHAIIN3A.

Uro noka3zeiBaet ko3 dunuent koppensuuu [Tupcona?
KoadduimenTs! cBA3M MEXKAY NEPEMEHHBIMU, HE TTOTYHHSIIOIIMMHCS HOPMaIbHOMY
3aKOHY pacIpeleiIeHHUS.

7. Jlns 9yero mpuMeHSIOT perpeCCUOHHBIN aHaIu3?

8. Tumbl perpecCHOHHBIX MOJEIEH.

9. Kak npoBepuTh aJIeKBaTHOCTh MIOCTPOCHHOM PErpecCHOHHON Moieu?
10. OcHoBHas ues TUCTICPCUOHHOTO aHAIIM3A.

11. CymHOCTb KJIACTEpHOTO aHAJIH3a.

12. JIns gyero uCnonb3yrOT JUCKPUMUHAHTHBIN aHATN3?

13. llenu npumMeHenus GaKTOPHOTO aHAJIK3A.

ook w

Kpamxue memoouueckue yxkazanus

CobecenoBanue MPOBOAUTCS MOCIE U3YUYEHHS] COOTBETCTBYIOIIEH TeMbl. [IpenogaBarens
B YCTHOM (popMe 3a/1aeT BOIPOCHI CTYICHTaM Ha JICKIIMOHHBIX 3aHSATHSX.

IlIxana oyenku

Ne Banmsr Omnucanne

5 31-40 [IpoueHT MpaBHIBHBIX K 000CHOBAaHHBIX OTBETOB OT 95% 1o 100%

4 21-30 [IpoueHT npaBHIBHBIX M 000CHOBAaHHBIX 0TBETOB OT 80 10 94%

3 11-20 [TpoLeHT MpaBHIBHBIX OTBETOB C OMOIIBIO HABOSIIMX BOIPOCOB OT 65 10 79%
2 0-10 ITpoueHT npaBHIBHBIX OTBETOB OT 45 10 64%

5.2 Ilpumepsl 3a1aHUH /151 BHINOJHEHUS] NPAKTHYECKHX PadoT

IlpumepHBIli NepedYeHb TEMATHKH MPAKTHYECKHX 3aJaHMH, 10 Ppe3yabTaram
KOTOPBIX NPOBOJNTCS TECTUPOBAHUE YMEHHMI U HABBIKOB:

Tema 1. COop AaHHBIX U3 pa3IUYHBIX UCTOUYHUKOB B ceTu VHTepHeT. I[lopTan OTKpBITHIX
naHHbIX PO. Xpanenue nannsix B nporpamme MS Excel.

Tema 2. IlepBuuHbIii aHAU3 JAHHBIX U BU3yallM3allus JaHHBIX B porpamme Excel.

Tema 3. 3nakomctBo ¢ mporpammoii RStudio. Cunrakcuc. IlpencraBiieHne MCXOIHBIX
JaHHbIX B mporpamme RStudio (BeKTOpBI, MacCUBBI, MAaTPUILIbI, CIUCKH, TAOIHIIb).

Tema 4. Bei6opka 1 npeoOpa3zoBaHue UCXOAHBIX JaHHBIX B iporpamme RStudio. Y nanenue
IIPOINYIIEHHBIX 3HAYECHHH.

Tema 5. Craructuueckass oOpaboTka nmaHHbIX B mporpamme RStudio: moacuer
ONMCATEIbHBIX CTATUCTHK.

Tema 6. Bo3MoXHOCTH Trpaduueckoro mnpeAcTaBieHUs HHQOpMAIMK B Iporpamme
RStudio: rpaduyeckue ¢yHkuuu OTOOpa)KeHHUsS OJHOMEPHBIX M MHOTOMEPHBIX JaHHBIX,
rpaduyeckuii BEIBOJI C UCIIOIb30BaHUEM IpapUueCcKuX MmapaMeTpoB.

Tema 7. 3akoHBI pacnpelielieHHs] BEPOATHOCTEN, peann3oBanHble B R. [TpoBepka naHHBIX
Ha HOpMaJbHOCTh pacnpezenenus: kpurepun Lanupo-Yunka, Konmoroposa-CMmupHoBa u Aap.
YPOBEHb CTATUCTHUUECKOHN TOCTOBEPHOCTH.

Tema 8. CpaBuenue BbiOOpok. Kputepuii Ctbronenra, Kpurepuii cornacusi xu-kKBajapar
ITupcona, Kpurepuiit Konmoroposa-CmupHoBa.

Tema 9. HemapameTpuueckue METOIbl CpPaBHEHUS Ui 3aBUCUMBIX M HE3aBUCHMBIX
BBIOOPOK: KpuTepuil YuikokcoHa, kpurepuil Kpackena-Yomuca.

Tema 10. Koppensumnonusiii ananu3. Pacuer xoaddumnmentoB xoppemnsiuu [lupcona,
Cnupmena, Kenganna

Tema 11. PerpeccronHslii aHanu3 (MuHEWHas 3aBUCUMOCTh). llocTpoeHue nuHENHHOMN
Mozenu. [IpoBepka agekBaTHOCTH TOCTPOEHHON MOJEIN.

Tema 12. PerpeccuoHHblii aHanu3 (HenNMHEWHas 3aBUcUMOCTh). OmnpenerneHue BHA
3aBucumoctu. [Toctpoenune monenu. IIpoBepka afekBaTHOCTH OCTPOEHHOW MOJIETH.

Tema 13. OgHOo(aKTOPHBIN AUCTIEPCUOHHBIN aHAIN3.

Tema 14. MHOrO(haKkTOpHBINA AUCTIEPCUOHHBINA aHAIIH3.



Tema 15. @akTOpHBIN aHAIN3.

Tema 16. KnactrepHblii aHaIn3.

Tema 17. B03MOXHOCTH Tpau4ecKkoro MpencTaBieHUss WHPOpPMAIMKA B IMPOrpamMme
RStudio: rpaduyeckne QyHKIHMM OTOOpPaKEHHS OJHOMEPHBIX W MHOTOMEPHBIX JaHHBIX,
rpadu4ecKuii BBIBOJ C MCIIOJIb30BAaHHEM I'paUuecKuX MapaMeTpoB.

Kpamkue memoouueckue ykaszanus

Ha BeImoNTHEHNE OJTHOM MPAKTUIECKOW PabOTHI OTBOJAUTCS HE 00Jiee IBYX aKaIeMUICCKUX
yacoB. Tembl toruuecku o0beauHsOTCS B Moaymu (3-4 TeMbl Ha OJJUH MOJYJIb).

[Tocne BBHIMOIHEHUS KaXKIOTO YU€OHOTO MOAYIIS CTYJICHT BHIMOIHAET POBEPOYHBIN TECT.
B TecT BKIIIOYEHBI KaK KOHIIETITyaJlbHbIE BOIPOCHI, TaK U BOIPOCHI, CBSI3aHHBIE C CO3/IaHUEM
CKPHIITA, C OLIEHKOM BBIUMCIIAEMBIX TTOKA3aTEIICH.

LIxana oyenku

BrinonHenue npakTHYECKUX 3aaHui OLEHUBAETCS 110 pe3ybTaTaM coOeceJOBaHusI.

5.3 UToroBbIii TECT

JlaHHBIE - 3TO

a) bakThl, XapakTepu3yromme 00bEKThI, MPOLECCHI, IBJICHHS MPEAMETHOM 001acTu

b) manHbIe, paccMaTpuBaeMbleé B KaKOM-JIMOO KOHTEKCTE, M3 KOTOPOTO IOJIB30BaTEIb
MOJKET COCTaBUTh COOCTBEHHOE MHEHUE

C) 3aKOHOMEPHOCTH IpPOOJIEMHON 00J1aCTH, MOJyYEHHbIE B pPE3ylbTaTe NMPAKTHUECKON
JESTENIbHOCTH U MPO(PECCUOHANBHOTO OMbITA, MO3BOJISIONINE CIIEIUATICTaM CTaBUTh U pPEIIaTh
3a/1a4M B 3TOM o0sacTu

d) cBenenusl, epenaBaeMble JIOJJbMU YCTHBIM, TUCBMEHHBIM WM IPYTUM CIIOCOOOM

Kakum npuznakom He 00nagaroT 00bIlIre JaHHbIE?

a) MHOrooOpa3ue JaHHBIX;

b) n1oCcTOBEpPHOCTD JTAHHBIX;

C) CKOPOCTh HaKOIUICHUS JaHHBIX;

d) Tunm3arnueit HCXOTHBIX JaHHBIX.

Cnabo CTpyKTypupOBaHHBIE TaHHBIE MOTYT OBITH 3alMCaHbI B opMe

a) Ta0bmuIL;

b) oTAETBHBIX BEKTOPOB (CTPOK);

C) 3amucei MPOU3BOILHOM MOCIIEI0BATENLHOCTH;

d) TabmuIl ¥ OTHOLIICHHIA.

HecTpykTyprupoBaHHbBIE TaHHBIC MOTYT OBITh 3aIMCAHBI B JopMe

a) TabnuIL;

b) 3amnuceii MpOU3BOILHOM MOCIEA0BATEIBHOCTH;

C) TaOJuIl ¥ OTHOIIICHUH;

d) 3anuceit TpOU3BOJIILHON JTHHBI.

AHAaNUTHUK- 3TO

a) CHEIHMaJUCT, 3aHMMAIOIIMKCA aHalM30M B pa3IMUHBIX cdepax JesITeNIbHOCTH U
pa3paboTKOI Moienel Ji MpOBEICHUS aHAIN3a,

b) crenmanuct B BbIOpaHHOW MTpeIMETHON 00J1acTH;

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

d) coTpymHUK, KOTOPBIA UMEET ONBIT B TPOTPaMMHUPOBAHHUH.

DKCHepT - 3TO

a) CIENHUAIMCT, 3aHUMAIOIIMICS aHAJM30M B PA3JIMYHBIX OOJIACTAX NEATCITLHOCTH H
pa3paboTKOI Moienel Jis MPOBEICHUS aHAJIN3a,

b) crenmanuct B BEIOpaHHOW MTpeIMETHON 00J1acTH;

C) COTPYIHUK BBIOJHSAIONIUX Y3KHI KPYT 337]a4 B BRIOpaHHOU 0071aCTH;

d) coTpyaHUK, KOTOPBI UMEET ONBIT B TPOTPaMMHUPOBAHHUH.

Knaccudukanus -



a) HEKOTOpBI HaboOp omepauuii Hax 0a30il JaHHBIX, KOTOPBIH paccMaTpUBAaETCs, Kak
€MHCTBEHHOE 3aBEpIIEHO, C TOYKM 3PEHMsI I0JIb30BaTess, JEHCTBUE HaJ HEKOTOPOM
uH(popMalei, 0OBIYHO CBS3aHO C OOpalieHreM K 06a3e TaHHBIX;

b) pa3HOBUAHOCTH CUCTEM XpaHEHMs, OPUEHTHPOBaHA Ha MOJACPXKKY Ipoliecca aHaau3a
JAHHBIX U UX LIEJIOCTHOCTb;

C) BBICOKOYPOBHEBBIE CpEACTBA OTPaKEHUS HH(POPMAIMOHHON MOJENW U OINUCAHUS
CTPYKTYPHI ITaHHBIX;

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

OO6yuatommas BeIOOpKa -

a) JTa TPYNmUpoBKa OOBEKTOB (HAOIMIOJNEHWI) HA OCHOBE JaHHBIX, OIKCHIBAIOIINX
CBOICTBa OOBEKTOB;

b) Habop HaHHBIX, KaXaas 3alHuCh KOTOPOTO IPEICTaBIseT COOOW ydeOHBIH mpumep,
coJleprKalluii 3aJaHHbIe BXO/Ibl, 1 COOTBETCTBYIOIINIA MPABUIIbHBII BBIXOTHOM PE3ybTaT;

C) BBIABICHHE B CBHIPHIX JAaHHBIX PaHEE HEU3BECTHHIX, HETPUBHAIBHBIX, MPAKTUYECCKU
MOJIE3HBIX U JIOCTYIHBIX HMHTEPHpPETAlUU 3HAHUM, HEOOXOIUMBIX JUIsl MPHUHSTHS PEIIeHUN B
pa3uyYHbIX cepax YeIOBEUECKON AEITETHHOCTH.

Ommbka 00y4yeHus -

a) 9TO OIMMOKA, JOMYIIEHHAS MOJIEJIbIO Ha YIeOHOM MHOXKECTBE;

b) 310 ommobKa, mosyuyeHHasi Ha TECTOBBIX MPUMEPAX;

C) UMEHa, THITbI U Ha3HAYCHHUS TIOJICH NCXOIHON BEIOOPKH JIAaHHBIX;

d) Habop maHHBIX, KaxJas 3aliCh KOTOPOTO MPEICTaBIsieT cO0O0M y4uyeOHBIH mpumep,
COJZIEpPIKAIIETO 33JaHHBIE BXOJIbI, U COOTBETCTBYIOIMI ITPAaBUIIbHBIM BBIXOJAHOW PE3YIIBTAT.

JlanHble, paccMaTpuBaeMble B KAKOM-ITHOO KOHTEKCTE, U3 KOTOPOIO MOJIb30BATEIb MOXKET
COCTaBUTh COOCTBEHHOE MHEHHE - 3TO

a) IaHHBIC;

b) 3nanus;

¢) uHpOpMAaIIHS.

MHOXeCTBO TPUMEPOB, HCIIOJIB3YeMOE ISl MPOBEPKH pPabOThl CKOHCTPYHMPOBAHHOMN
MO/IeIIY, Ha3bIBACTCS

a) TECTOBBIM MHOXECTBOM;

b) MHOXECTBOM BXOJHBIX MEPEMEHHBIX;

¢) 00y4aroImmuM MHOKECTBOM;

d) MHO>KECTBOM BBIXOJHBIX TIEPEMEHHBIX.

Mopaenb (anropuT™) Ha3bIBAIOT 00yYaEMbIM €CJIH

a) MOJIeJIb OCYILIECTBIISIET UHTEPAKTUBHOE B3aUMOJICHCTBUE C HIKCIIEPTOM;

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

C) MOJIeNb (JITOPUTM) CAMOCTOSITENIbHO UCIIOJIb3YET U3BECTHBIE 3aKOHOMEPHOCTH.

Tabnuie! B 6a3ax JaHHBIX MPEAHA3HAUCHBI TS

a) XpaHEHUs JaHHBIX 0a3bl;

b) or6opa 1 06pabOTKM AaHHBIX 0a3bl;

C) aBTOMaTHYECKOTO BHITIOJTHEHUS TPYIITHI KOMaHI,

d) Bu3yanuzamnuu JaHHBIX.

Data Mining Bkiito4aeT B ce0s

a) ouH 0a30BBIN MeTO/1 OOHApPYKEHHsI 3HAHUH;

b) TOTBKO cTaTHCTUYECKHE METOIbI 00paOOTKH JaHHBIX JIJISl M3BJICUCHUS 3HAHHIA;

) OOJIBIIIOE YHCIIO PAa3TMYHBIX METO0B U3BJICUEHUS 3HAHUM;

d) GoJbIIIOE YHUCITO CTATUCTHYECKUX METOIOB U3BJICUCHUS 3HAHUH.

Lesibr0 MOCTPOSHHSI MOJIENIN PETPECCUH MOYKHO Ha3BaTh

a) MPOTHO3MPOBAHME YHCIOBOW 3aBUCUMOM TIEPEMEHHON, OCHOBBIBAACh Ha BBIOOpPKE
HENPEPBIBHBIX U/UITH KaTEeTOpUATbHBIX MEPEMEHHBIX;



b) oObenMHEHHE OOBECKTOB WIIM HAOJIOJACHHWM, HAa OCHOBE OJIM30CTH 3HAYCHHH HX
aTpuOyTOB (TIPU3HAKOB);

C) UCCIIEIOBAaHNE B3aUMHOMN CBSI3U MEXIY OOBEKTaMHU H/MITH COOBITUSAMU;

d) pazOueHuss MHOXKECTBa OOBEKTOB WJIM HAOIIOICHUI HA allPHUOPHO 3aJaHHBIC TPYIIIIHI.

[enpro 3a1aun KIIaCCH(PUKAIUU MOXKHO HA3BaTh

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

b) oObenuHEHHE OOBEKTOB WJIM HAOJIOJACHHWH, HAa OCHOBE OJIM30CTH 3HAYCHHH HX
aTpuOyTOB (IPU3HAKOB);

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

d) pa3zbuenus MHOKeCTBa OOBEKTOB MJIM HAOIIOCHUI HAa alPUOPHO 3aJaHHBIE TPYIIIIHI.

Lenbto 3aaun KI1acTepu3aluyd MOKHO Ha3BaTh

a) YMCIIOBOW 3aBUCHMOI NMEPEMEHHOH, OCHOBBIBASICH HA BHIOOPKE HENPEPBIBHBIX W/HIIH
KaTeropralibHbIX EPEMEHHBIX;

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

C) UCCIIEIOBAaHNE B3aUMHOM CBSI3U MEXKIY OOBEKTaMHU /TN COOBITHSAMU;

d) pa3buenus MHOXKeCTBa OOBEKTOB HJIM HAOIIOCHUI Ha alPUOPHO 3aJaHHbBIE TPYIIIIHI.

Lenpro hopMUPOBAHUS ACCOIMMATUBHBIX MTPABUII MOKHO HAa3BaTh

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

b) oObenuHEHHE OOBEKTOB WM HAOJIOJCHHM, HAa OCHOBE OJIM30CTH 3HAYCHHH HX
aTpuOyTOB (MPU3HAKOB);

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

d) pa3buenus MHOKeCTBa OOBEKTOB MJIM HAOIIOICHUI HAa allPHOPHO 3aJaHHBIC TPYIIIIHI.

K knaccy nmpornosupyromnux 3agau Data Mining oTHOCHTCS

a) KJacTepu3alus;

b) mouck accounaTUBHBIX MPABUIL;

C) perpeccus;

d) Knnaccudukarms.

JIBa OCHOBHBIX THITA JAHHBIX B CTATUCTHKE

a) KQueCTBEHHBIC U KOJIMYECTBCHHBIE;

b) KoMYEeCTBEHHBIE U CUMBOJIBHBIE;

C) TEKCTOBBIEC U YHCIIOBBIE;

d) BEKTOpPHI 1 MaCCHUBHI.

Kpamkue memoouueckue ykazanus

WToroBelii TeCT MpOBOAMUTCS B 3JIEKTPOHHON (opMe BO BpeMs MOCIEAHET0 B yueOHOM
nepuoie MPaKTHIECKOro 3aHsATus. TecT cocTouT u3 18 TecToBbIX 3ananuii. Ha BeImonHeHue Tecta
orBoutcs 40 muHYT. BO Bpems mpoBeJCHHS TECTa HCIIOIB30BAHHUE JUTEPATYPhl U APYTUX
WH(OPMAILIMOHHBIX PECYPCOB JIOMYCKAeTCS TOJBKO IO MPEABAPUTEIHHOMY COTJIACOBAHUIO C
IperoaBaTesieM.

Llkana oyenxu

IlIxana oyenku

Ne Bamel Omnncanne

5 47-60 [TporieHT npaBmiIbHEIX 0TBeTOB OT 91% 1o 100%
4 32-46 IIporieHT npaBmIbHBIX 0TBETOB 0T 80 10 90%

3 26-31 [TponeHT NpaBHIBHBIX OTBETOB OT 65 10 79%

2 0-25 [ponenT 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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