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

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

3agaun OCBOCHUS TUCIUIUINHBL:

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

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

* IPHOOpETEeHNE MPAKTHYECKUX HABBIKOB pabOTHI ¢ mporpammoii RStudio.

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

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

PesynbraThl 00y4EHUS 110 TUCIUILIMHE
Ko u Koxu
Haspanue hopMmyIrpoBKa
OI1OTI BO, hopmymmposka MHMKaTOpa Kox
COKpaIIeHHOe KOMIETEHIUH JOCTHIKEHHS pe3ynb ®dopMynupoBKa pe3yibraTa
KOMIICTCHI[UU
Tara
09.03.03 IIKB-3: IMKB-3.2x : Pa1 3HaHMe | OCHOBHBIX METOJIOB 00pabOTKH 1
«[Ipuknagnas | Crocobex OcyecTBisieT aHanau3a OOJBIINX JAHHBIX
uH(bOpMATHKA» | IPOBOAHTSH cOOp AaHHBIX O P2 | YMeHue | mpoBOAMTH CPaBHUTENIBHBII
(b-ITH) o0cnenoBanue 3ampocax u aHau3 ¥ BEIOOP CTATUCTHYECKUX
OpTaHU3aIHiH, MOTPEOHOCTSIX METOIOB UIS aHAJIN3a
BBISBIISITh 3aKa3uMKa KOHKPETHBIX JJAHHBIX
MH(DOPMAILMOHHBIE | IPUMEHUTENBHO P13 HaBbik | mpuMeHEHHs CTaTUCTHUYECKUX
MOTPEOHOCTH K Tunopoi UC METOI0B IS 00paBOTKI 1
H0JIb30BATEIIEH, aHaJI3a 0OJIBIINX 00BEMOB
¢opmuposats WHPOPMAIIUHU C UCTIOIB30BaHUEM
TpebOoBaHus K mporpammbl RStudio
nHpopMaMOHHOH
CHCTEME

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

Tabmuua 1.2 — I{eneBble OpueHTHPHI BOCTIUTAHUS

®opMHpOBaHNe LICHHOCTEI

BocnurareibHbIe 3a1a4H LeneBbie OpUEHTHPBI

®opMHpOBaHHe HAYYHOT0 MHPOBO33PEHHS M KYJbTYPbI MbIIILICHHUSA

dopMUpOBaHNE OCO3HAHUS IICHHOCTH
HAyYHOTO MHPOBO33PEHHS U KPUTHIECKOTO
MBIIUTCHHSI

I'ymanuzm CucTeMHOE MBIIIUICHUE

(I)OpMI/II)OBaHI/Ie KOMMYHUKATUBHBIX HABBIKOB U KYJIbTYPbI 0o0IeHust




®dopMupoBaHUE HABBIKOB ITyOJIMYHOTO
BBICTYIIJICHUS U NIPE3EHTAI[MM CBOUX UIEH

Bzanmomnomorns u
B3aUMOYBAXKCHHE

YMmeHue paboTaTth B KOMaHIC U
B3aMMOIIOMOIIb

2 Mecto aucuuniauHbl (MoayJsi) B ctpykrype OIIOIT

JlucummiuHa OTHOCHTCA K 4acTH YdeOHoro miaHa ¢GOpMUPYEeMOM Y4acTHUKAMH

00pa3oBaTesbHbIX OTHOIICHUI

3. O0beM JUCHMILIMHBI (MOXYJISA)

Ob0vem jaucHUIUIMHBL (MOJYJSI) B 3a4€THBIX EAMHUIAX C YKa3aHHEM KOJHYECTBa
aKaJeMUYECKUX YacoB, BBIJECIECHHBIX Ha KOHTAaKTHYI paboTy ¢ oOydarommumucs (MO BHIAM
yueOHBIX 3aHATUI) U HA CAMOCTOATEIbHYIO padOTy, IPUBE/EH B TabauLe 2.

Tabnuna 2 — O61mas TpyJI0eMKOCTh AUCIUITITUHBI

Tpyno- O0BbeM KOHTaKTHOH paboTHI (4ac)
€MKOCTb
Cemectp
HasBanune (D60 pMe_l Yactb 1451?1(20) AVIHTODHAS Bueaynu- CPC (DTOTprl
OIIOII BO obyHe VII ype YAHTOpHA TOpHas arrec
HUS (3P0, G.E) Beero Taluul
03D0) o
nek. | mpak. | ma6. | ITA | KCP
09.03.03
IIpuxnannas 0dO b1.B 5 3 55 18 36 0 1 0 53 €]
nH(pOpMaTHKA

4 CTpyKTypa U coiepKaHue QM CUUILIHHBI (MO1YJIs1)

4.1 CTpykTypa aucuuiimHbl (MoayJs) nist OPO

Temarnueckuil IiaH, OTPAKAIOUIMI COJAEp)KaHUE AMCLMILIMHBI (IEPEYEHb PA3AEIOB U
T€M), CTPYKTYpHUPOBAHHOE 10 BUJIaM Y4€OHBIX 3aHATHH C yKa3aHHEM UX 00bEMOB B COOTBETCTBUU
¢ yueOHBIM IJIaHOM, NpHBeJieH B Tabaule 3.1
Tabnuma 3.1 — Paznens! TUCHUIUIMHBL (MOAYJIS), BUABI yUeOHOU NEATENbHOCTH U (hOpMBI

TeKymero KouTpois st OPO

Kon pe- Kon-Bo yacoB, oTBeieHHOE Ha Dopma
Ne HasBanue Tembl 3yJbTara P
Jlek IIpaxt J1a6 CPC TEKYILEro KOHTPOJIs
00y4eHus
Baenenue B ananus
1 | 6onpumx nanHbIX. O630p PA1 2 0 0 10 cobecenoBaHme
HCTOYHUKOB HH(POPMAIIHH.
TexHomoruu xpaHeHus u
2 | obpaboTtku OomBIIIX Pa1 2 0 0 6 cobecenoBaHne
JIAHHBIX.
CoBpeMeHHbIE
IPOrPaMMHBIE CPE/ICTBA
3 porp pel PI1 2 0 0 6 cobecenoBanue
a”anu3a 60JbIIHMX 00bEMOB
WHQOpMAIHH.
Mertonbr 00paboTKH U
4 PJI1 10 0] 0 10 cobeceoBaHe
aHanu3a OOJIBIIKX JaHHBIX.
C6op 1 xpaHeHHE OOTBITHX OTYET I10 BBIOJIHEHHBIM
5 p 1 Xp P2 0 6 0 10
JIAHHBIX. NPaKTUYECKUM paboTam




Mertonbr 06paboOTKH,

g | anamsa n Busyamusamm PI2, PI3 0 26 0 17 OTHET 110 BBITOJIHEHHBIM
OONBIINX JAHHBIX B MPaKTHYECKUM paboTam
nporpamme RStudio.

Hroro no radaunue 16 32 0 59

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. AHanu3 naHHBIX : yueOHUK 1715 By30B / moa penakuueii B. C. Mxutapsna. — Mocksa :
WznatenbcrBo FOpaiit, 2026. — 448 ¢. — (Bricuiee oopazosanue). — ISBN 978-5-534-19964-2.
— Teker : osnextpoHHbii // OOpa3oBarenpHas miatgopma IOpaiitr [caiir]. — URL:
https://urait.ru/bcode/583032 (nara obpamenus: 19.05.2026).

2. Kpemep, H. IIIl. Maremarnyeckasi CTaTHCTHKA : YYeOHUK U HPAKTUKYM sl BY30B /
H. III. Kpemep. — 5-e uzn. — Mocksa : U3natensctBo HOpaiit, 2026. — 259 c. — (Bricmee
oOpaszoBanue). — ISBN 978-5-534-01654-3. — Texkct : anexkTpoHHbIi // OOpazoBaTenbHast
mwiarpopma FOpaiit [caifir]. — URL: https://urait.ru/bcode/583827 (nmara oOpaieHus:
19.05.2026).

3. Mupkus, b. I'. Ba3oBbie MeTO/1bI aHAN3a JAHHBIX : YICOHHK U MPAKTHKYM TS BY30B /
b.I'. Mupkun. — 3-e u3a., mepepab. u nom. — Mocksa : MznatensctBo FOpaiit, 2026. —
297 c. — (Bpicmee oOpaszoBanme). — ISBN 978-5-534-19709-9. — Tekcr : »nekTpoHHBIH //
ObpazoBarenbHas miatdopma HOpaiit [caiit]. — URL: https://urait.ru/bcode/583143 (nara
obparmenus: 19.05.2026).

4. Cucrembl HMCKYCCTBEHHOIO HHTEJUIEKTa M Ooibiiue aaHHble. Pasgen «boinbiime
naHHbIe» : yuyeOHoe mocobue / A. A. Ilapamonos, U. A. lOpuenkos, b. A. Kpsinenkwuii, 1. B.
EcumoB. — Mocksa : PTY MUPDA, 2025. — 147 ¢. — ISBN 978-5-7339-2499-1. — Tekcr :
AJIEKTPOHHBIH // Jlanb : AIEKTPOHHO-OMOIMOTEIHAS cucTema. — URL:
https://e.lanbook.com/book/493550 (mara oOpamenus: 25.05.2026). — Pexxum nmocryma: ajis
aBTOPH3. NOJIb30BATEIICH.

7.2  Jlonoanumenvhas numepamypa

1. Typuxos, C. P. IlporpammupoBanue Ha s3bike Python : yuebnoe mocobue / C.P.
['ypukoB. — Mocksa : UH®PA-M, 2026. — 332 c. — (Bsicmiee o6pazoBanue). — DOI



10.12737/2230807. - ISBN 978-5-16-021562-4. - Tekcr : oanekrponHeid. - URL:
https://znanium.ru/catalog/product/2230807 (mara oopamenus: 31.05.2026)

2. Kpemep, H.IIl. Teopus BeposiTHOCTEH : Y4eOHMK M TPAKTHKYM JUisi BY30B /
H. . Kpemep. — 5-¢ uzn. — Mocksa : U3parensctBo FOpaiit, 2026. — 259 ¢. — (Bsicmiee
obpaszoBanue). — ISBN 978-5-534-17131-0. — Tekcr : snexkrponHslii // OOpazoBaTenbHas
miatdopma IOpaiitr [caiit]. — URL: https://urait.ru/bcode/583826 (mara oOpareHus:
19.05.2026).

7.3 Pecypcol unghopmayuonno-menekommynuxayuonnou cemu '""Hnmepnem',
6KIIouas npogeccuonanbHvle 0a3vl OAHHBIX U UHDOPMAUUOHHO-CRPABOUHDLE
cucmemul (npu HeodXO0UMOCmMU):

1. O6pasoparenshas miatpopma "FOPAIT"

2. DnekTpoHHO-Onbmmoreunas cucrema "ZNANIUM.COM"

3. DnektpoHHO-OMOMMOTEeyHas cucrema "JIAHB"

4. Open Academic Journals Index (OAIJI). [IpodeccuonanpHas 6aza gaHHBIX - Pexum
nocrymna: http://oaji.net/

5. Ilpesunmenrtckas OuOmmoreka wuM. b.H.Empnuna (0a3a JaHHBIX —Pa3IMYHBIX
npodeccnoHabHBIX o0macteil) - Pexxum moctyna: https://www.prlib.ru/

6. Hudopmanmonno-crnpaBounas cucrema "Koucynprant [lmroc" - Pexum poctyma:
http://www.consultant.ru/

8 MarepuajbHo-TeXHHYECKOe oO0ecrevyeHHe IMCHUILIMHBI (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/mbiub  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
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1 Ilepedennb (popMHEpyeMbIX KOMIIETEH M

Haszsanne OITOII BO,
COKpalleHHOe

Kon u popmynupoBka KoMHeTeHIN

nu

Kon u popMynrpoBka HHANKATOPA TOCTIKCHUS
KOMITCTEHITHU

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

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

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

Komnerenmus cuntaercs: chopMUPOBAHHOM Ha TaHHOM 3Tarie B ciIydae, eCiIM MOoTy4YeHHbIE
pe3yibTaTtel OOydYeHHMs MO JAUCLUUIUIMHE OLICHEHBl IIOJIOKHUTEIbHO (JIUamna3oH KpUTEpHUEB
OLICHUBAHMSI PE3YJITATOB O0YUCHHUS «3aUTEHOY, «YIOBIECTBOPUTEIHHOY, «XOPOIIO», KOTITHYHOY).
B ciydae oTcyTcTBUS MOJIOKUTEIBHOM OLIEHKM KOMIIETEHIMsS Ha JAaHHOM 3Tale CUUTAETCs

Hec(OPMUPOBAHHOM.

2 [loka3aTe/M OLleHUBAHUS IVIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHs

Komnerenuust IIKB-3 «CnocoGeH npoBoanuTs 00CIe10BaHNE OPTaHU3AIN, BBISBIISATH
UH(pOPMaLMOHHbIE TOTPEOHOCTH 0JIb30BaTeNe, (hopMUpOBaTh TPEOOBAHUS K
MH(OPMALIMOHHON CUCTEME»

Ta6muma 2.1 — Kpurepuu OlleHKH WHIUKATOPOB JIOCTHKEHUS KOMITCTCHIINH

Kon u popmynmpoBka HHANKAT
opa JOCTH)XEHHS KOMIIETCHIINT

Pesynbrar

Kputepun onjeHHBaHUsA pe3yabT
aToB O0yJYCHUS

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

OCHOBHBIX METOJIOB 00pabOTKH
U aHaiu3a OONBIIKMX JAHHBIX

3HaHUE METOJI0B 00PabOTKH 1 a
Haiu3a OOJILIINX JAaHHBIX, UCITO
Jb3YeMBbIX MPH pelieHnu npode
CCHOHAJBHBIX 32724

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

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

NPUMEHEHHMS CTATUCTHYCCKUX M
€TOJIOB JIJIs1 0OpaOOTKH U aHAIH
3a OonbIIMX 00BEMOB HH(pOpMa
IIUY C UCTIOJIb30BAaHUEM ITPOrpa

PesynbraThl 00y4eHUS 110 TUCIUILIMHE
Ko | Tu
I Il
pe | pe
3- | 3-
Ta | Ta
3
Ak
1
ne
v
PII | me
2 HHA
e BIX JAHHBIX
H
PA 13:11
3
K
MmMbI RStudio

MPUMEHEHUE CTATUCTUYECKUX M
€TOJIOB /7151 0OpabOTKHU U aHATIH
3a 60mpIIMX 00bEMOB HHPOPMA
IIH C UCTIONIb30BAaHHUEM ITPOTrpa
Mmbl RStudio

Tabnuia 3amosHgeTcs B COOTBETCTBUU C pazaenoMm 1 PaGodeil mporpaMmbl TUCHUILIHHBI

(Momyst).

3 IlepeyeHb OLIECHOYHBIX CPEACTB

Tabmuua 3 — IlepedyeHpb OLIEHOYHBIX CPEJCTB MO TUCHMILIMHE (MOIYIIIO)

KoHTponupyemsle miiaHupyemMsble pe3
yIbTaTHl 00y4YeHUS

HUCIUIIIINHBI

Kontponupyemsbie Tembl 1

HaumeHOBaHHE OIIEHOYHOTO CPEICTRBA U TP
encrasienue ero B @OC




. IIpomexyTouHas at
Texyuwmii KOHTPOIb
TecTalus
Ounas popma 0OydeHUS
PII1 3HaHue : OCHOBHBIX MeTo | 1.1. BBenenwe B aHanu3 6
JI0B 00pabOTKY 1 aHaNmu3a | ONbIINX JaHHBIX. O030p Teer Teer
OOJIBIINX TAaHHBIX HCTOYHHKOB MH(pOPMAIH
u.
1.2. TexHONIOTMM XpaHEHU
sI 1 00pabOTKH OOJBIITUX Tect Tect
JIAHHBIX.
1.3. CoBpemMeHHbIE IPOrp
AMMHBIC CPE/ICTBA AHAM3 | o Tecr
a 60JpIINX 00bEMOB HH(
OpMalHH.
1.4. Metonbl 00paboTKH
u ananusa oonbimx ganH | Tecr Tect
BIX.
P12 YMmeHue : MPOBOIWTE CPA | 1.5 CGop 1 xpancHue 60 Co6
BHUTCIIbHBIN aHAIN3 ¥ BBl | 1piyiyx napHEIX. obeceioBanne Tecr
00p CTaTHCTHYECKUX MET
0JIOB ISl aHAITH3a KOHKDE 1.6. Metozst 06paboTKHy,
THBIX JQHHBIX AHam3a v BISYASAMN | 5000 nopanme Tect
OOJIBIUX TAHHBIX B TIPOT
pamme RStudio.
PI3 HaBbIk : npuMeHeHuUs cTa
TUCTHYECKUX MeTO0B T | 1.6. MeTtoas! 06paboTky,
s1 00paboTKu u aHanKM3a O | aHayNW3a U BU3yaJIU3aluH Teer Teer
ONBIIAX 00BeMOB HH(OP | OONBIIMX TAaHHBIX B IPOT
Mallyy ¢ cnojib3oBanneM | pamme RStudio.
nporpammsl RStudio

4 Onucanue npoueaypbl OCHUBAHUA

KauectBo copmupoBaHHOCTH KOMIETEHIIMM Ha JaHHOM OJTame OICHUBAETCS 10
pGSYJ'IBTaTaM TeKyHII/IX H HpOMC)KyTOqHI)IX aTTeCTaHI/If/'I HpI/I oMo KOHH‘ICCTBCHHOﬁ OILICHKU,
BbIpaXeHHOU B Oannax. MakcuMmanbHas cymma OalljioB Mo JucHUmivHe (Moaynto) paBHa 100
Oaszam.

Bup yueGHO# nesiTenbHOC O1neHOYHOE CPENICTBO

TH CobecenoBanue Tect Htoro
Jlexiun 10 10
IIpakTryieckme 3aHsAThS 30 30 60
CamocTosiTenpHas padora 10 10
Wrorosas arrecranus 20 20
Uroro 40 60 100

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

Cymma 6amo
B
0 JUCIHUILIHA

OreHka 1o mpoMex

yTO‘IHOI7I aTTeCTamu XapaKTepI/ICTI/IKa KadyeCTBa Cq)OpMHpOBaHHOCTH KOMIICTCHIIN

u
HE
CTyzeHT IeMOHCTpHpPYeT CPOPMHUPOBAHHOCTH JUCIMIUTHHAPHBIX KOMIICTSHIINH, 00Ha
PY’KHBaeT BCECTOPOHHEE, CHCTEMAaTHIECKOE U TITy0OKOe 3HaHNe y4eOHOro MaTeprana
o191 110 100 «3a4TeHO» / , YCBOMJI OCHOBHYIO JIUTEpPATypy ¥ 3HAKOM C JOMOJHHUTEILHON JINTEpaTypoii, pexome

«OTIIMYHO HJIOBaHHOH NPOTPaMMOi, yMeeT CBOOOIHO BBIIOJIHATh MPAKTHUECKUE 3aaHus, TIpe]
YCMOTpEHHBIE TPOrPaMMOi, CBOOOIHO ONIEPUPYET NPHOOPETEHHBIMH 3HAHUSAMH, YME

HUAMH, IPUMCHSCT UX B CUTYyallUSAX MOBBIIICHHOMN CJTIOKHOCTH.




CTyneHT IeMOHCTpUpPYeT c()OPMHUPOBAHHOCTb AUCLMILIMHAPHBIX KOMIICTEHIMIL: OCHO

o1 76 10 90 «3a4YTeHO» / BHBIC 3HAHUSI, YMEHUS OCBOCHBI, HO JIONYCKAIOTCS HE3HAUUTEIbHbIC OIINOKH, HETOYH
«XOPOLIO» 0CTH, 3aTPYAHEHHUS IIPH aHAITUTHYECKUX OIIEpaLsX, IEPEHOCE 3HAHUH U yMEHUH Ha H
OBBIC, HECTAH/IAPTHBIC CHTYALlH.
CTyzeHT AeMOHCTPHUpYeT ChOPMHUPOBAHHOCTD TUCIUIUIMHAPHBIX KOMIIETEHIIHI: B X0
«3a4TeHO» / Jie KOHTPOJIBHBIX MEPOIIPHUATHI HOITYCKAIOTCS 3HAYNTEIBHBIE OIINOKH, TPOSIBIIIETCS O
ot 61 1o 75 «yIIOBJIETBOPHUTENb | TCYTCTBHE OTAENBHBIX 3HAHUI, YMEHHMI, HABBIKOB IT0 HEKOTOPHIM JUCIUILIHHAPHEIM K
HO» OMIICTEHIMAM, CTYACHT HCIBITHIBACT 3HAUYUTEIbHBIC 3aTPYJHCHHUS IIPH ONIEPUPOBAHU
Y 3HAHUSAMU U YMCHUSMH IIPU UX NIEPEHOCE Ha HOBBIC CHTYALMH.
«we 3auTeHO» / V cryznenra He c(OpMUPOBAHEI AUCIUILIMHAPHEIE KOMIICTEHIINH, TIPOSIBIISIETCS HEZOC
oT 41 o 60 «HEYJOBJIETBOPHTE Y OpMHpOBa) P - 1P
TaTOYHOCTb 3HAHMIl, YMEHHUH, HABBIKOB.
JIBHO»
«He 3a4TeHO» /
JlucuyIuIMHapHBIe KOMIIETEHIMH He chopMHUpoBaHbl. [IpOsBIACTCS MOJHOE WM NIPAK
ot 0 1o 40 «HEYJOBJIETBOPUTE

JIBHOY)

THYECKU ITOJHOE OTCYTCTBUE 3HaHPII>'I, yMCHHﬁ, HAaBBIKOB.

5 IlpumepHbIe OLIEHOYHBbIE CPeACTBA

5.1 IlIpumepHbIii NepeyeHb BONPOCOB 10 TeMaM

KoHTpoJibHbIe BONPOCHI 1JIs1 co0eceq0BaHMs M0 TeMaM
Tema 1. Benenue B ananu3 0onpmux qaHHbIX. O030p UCTOYHUKOB HH(OPMAITHH.

Jaiite onpenesnenne NOHATHIO «MHPOPMAIIMOHHBIE PECYPCHD.

Yro o3HauaeT «MH()OPMAITMOHHBIN TOUCK»?
NHpopMalinoHHO-KOMMYHHUKAIIMOHHBIE TEXHOJIOTHH, YTO 3TO?
[lepeuncnure OCHOBHbIE KOMIIOHEHTHI ITPOLIECCa MOUCKA HHPOPMALIUH.
Onpenenure NOHATHE «MHPOPMALIMOHHBIE CUCTEMBIY.
OxapakTepu3yiTe mopran OTKPhIThIX JaHHBIX PO.

Onpenenure CylHOCTb MOHATHS «OOJIbIINE JaHHBIEY.

Omnpenenure noustue Data Mining.

BOoo~NoO~WNE

ook wndE

™=

How

0.

KakoBbI T1aBHBIC TTPOOJIEMBI 0€30MTACHOCTH «OOJBIITNX JAHHBIX»?
JlaiiTe xapakTepucTHKy NpUHIMITY O6e3omacHocTH «intelligence».

Tema 2. TexHonoruu xpaHeHust 1 00pabOTKN OOJBIINX TaHHBIX.

[lepeuncnuTe TEXHOJIOTHH XPaHEHUST OOJBIITUX JIAHHBIX.
XapaKkTepuCTUKU CUCTEMBI XpaHeHus1 JaHHbIX RCS.
Amnanuz 6onpmmx qaHHbeiX B QlikView.

XapakTepUCTUKH CUCTEMBI XpaHeHus JaHHbIX [lonmnbaiT.
Kakue Mmonenu nanHbIX BBl 3HaeTe?

UYro BKIIOYAET NepBUYHas 00paboTka JaHHBIX?

Tema 3. CoBpeMeHHBIE TPOrpaMMHBIE CPE/ICTBA aHATN3a 00JIBIINX 00BEMOB HH(OPMALIHH.

[lepeuncnure mporpaMMHBIE CPEJICTBA aHANIM3A JAHHBIX: TUIATHBIC U OeCIIIaTHbIE.
[TpeumymiecTBa paboTa ¢ JaHHBIMU B TiporpamMme R-Studio.
KakoBbI BO3MOYKHOCTH MPECTaBICHHS JaHHBIX B porpamme R-Studio?

Tema 4. CtaTHCcTHYECKHE METOIBI aHAJIN3a JaHHBIX.

OnummuTe CBOMCTBA HOPMAIBHOTO PACIIPEICTICHHUS.

Onpenenure paznuyus MEXAY NapaMeTPUIECKUMU, HENApAMETPUIECKUMU 1
HOMUHAJIbHBIMU METOJAMU.

Kputepuu ans onpeznenenus pa3inyuil B BBIOOpKax.

OnummMre OCHOBHYIO HJIEI0 KOPPEISALIMOHHOIO aHAJIN3A.



o

Yro nmoxka3zeiBaeT ko3 durment koppensauu [Tupcona?

6. KoadduumeHnts! cBsi3u MeXy IepeMEHHBIMU, HE MTOAYUHSAIOUTUMUCST HOPMATILHOMY
3aKOHY pacIpe/leIeHHUS.

7. Jlns 9yero mpuMeHSIOT perpeCCUOHHBIN aHaIHu3?

8. Twumbl perpecCHOHHBIX MOJIETEH.

9. Kak npoBepuTh aJIeKBaTHOCTh MIOCTPOCHHOM PErpecCHOHHOMN Moieu?

10. OcHoBHas ues TUCTICPCHOHHOTO aHAIIH3A.

11. CymHOCTb KJIACTEPHOTO aHAIH3a.

12. JIns yero uCnonb3yrOT JUCKPUMUHAHTHBINA aHATN3?
13. llenu npumMeHenus GaKTOPHOTO aHAJIK3A.

Kpamxue memoouueckue yxkazanus

CobecenoBanue MpOBOAUTCS MOCE U3YUEHHSI COOTBETCTBYIOMIEH TeMbl. [IpenogaBarens
B YCTHOM (popMe 3a/1aeT BOIPOCHI CTYICHTaM Ha JICKIIMOHHBIX 3aHSATHSX.

IlIxana oyenku

Ne Banmsr Onucanne

5 16-20 [IpoueHT MpaBHIBHBIX M 000CHOBAaHHBIX OTBETOB OT 95% 10 100%

4 11-15 [TpoueHT NpaBHIBHBIX B 000CHOBAaHHBIX 0TBETOB OT 80 10 94%

3 6-10 [TpoLeHT MpaBHIBHBIX OTBETOB C OMOIIBIO HABOSIIUX BOIPOCOB OT 65 10 79%
2 0-5 ITpoueHT MpaBHIBHBIX OTBETOB OT 45 10 64%

5.2 Ilpumepsl 3a1aHUH 1JIs1 BHINOJHEHUS] NPAKTHYECKHX PadoT

[IpumepHBIil NepeyeHb TEMaTUKHM IPAKTHYECKUX 3aJaHUM 110 pe3ysbTaTaM KOTOPBIX
IIPOBOAMTCS TECTUPOBAHUE YMEHUI U HaBbIKOB:

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

Tema 2. IlepBuuHbIii aHAU3 JAHHBIX U BU3yallM3alus JaHHBIX B Iporpamme Excel.

Tema 3. 3nakomctBo ¢ mporpammoii RStudio. Cunrakcuc. IlpencraBiieHne MCXOIHBIX
naHHbIX B mporpamme RStudio (BeKTOpBI, MacCUBBI, MATPUIIbI, CIUCKU, TAOTHIIBI).

Tema 4. Beibopka 1 npeoOpa3oBaHue NCXOIHBIX JaHHBIX B Tporpamme RStudio. Y nanenne
IIPOINYIIEHHBIX 3HAYECHHH.

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

Tema 6. Bo3MoXHOCTH Trpaduueckoro mnpeAcTaBieHUus HHQOpMAIMK B Iporpamme
RStudio: rpaduueckue ¢GyHKIUU OTOOpaKEHHUS OJHOMEPHBIX W MHOTOMEPHBIX JaHHBIX,
rpaduyeckuii BEIBOJI C UCIIOJIb30BaHUEM IpapUueCcKuX MmapaMeTpoB.

Tema 7. 3akoHBI pacnpelieleHHs] BEPOATHOCTEN, peann3oBanHble B R. [TpoBepka naHHBIX
Ha HOpPMaJbHOCTh pacnpezenenus: kpurepun Lanupo-Yunka, Konmoroposa-CmupHoBa u Aap.
YPOBEHb CTATUCTUUECKOHN TOCTOBEPHOCTH.

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

Tema 9. Hemapamerpuueckue METOIbI CpaBHEHUS /JIs 3aBUCHMBIX U HE3aBUCHUMBIX
BBIOOpOK: KpuTepuil YuikokcoHa, kpurepuil Kpackena-Yosmmca.

Tema 10. Koppensunonnsiii ananu3. Pacuer xoaddumnmenToB xoppemnsiuu [lupcona,
Cnupmena, Kenganna

Tema 11. PerpeccronHslii aHanu3 (IuHEWHas 3aBUCUMOCTH). llocTpoeHue nuHeNHHON
Mozenu. [IpoBepka agekBaTHOCTH MOCTPOEHHON MOJEIH.

Tema 12. PerpeccuonHblii aHanu3 (HEMWHEWHAas 3aBUCUMOCTH). OmpeneneHue BHIA
3aBucumoctu. [Toctpoenne moaenu. IlpoBepka aekBaTHOCTH OCTPOEHHOW MOJIETH.

Tema 13. OgHO(aKTOPHBIN AUCTIEPCUOHHBIN aHAIN3.

Tema 14. MHOrO(haKkTOpHBINA AUCTIEPCUOHHBINA aHAIIH3.

Tema 15. @akTopHbIN aHAIN3.

Tema 16. KnactepHslil aHanus.



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

Kpamkue memoouueckue ykaszanus

Ha BeImoTHEHNE OJTHOM MPAKTUIECKON PabOTHI OTBOAUTCS He O0Jiee IBYX aKaIeMUYCCKUX
yacoB. Tembl toruueckux o0beaunsaTes B Moaynu (3 - 4 TeMbl Ha OJJUH MOJYJIb)

[Tocne BBIMOIHEHUS KaXKIOTO YU€OHOTO MOAYJIS CTYJICHT BBIMOIHAET IPOBEPOYHBIN TECT.
B Tect BiatOYEHBl KaK KOHLENHTYalbHbIE BOMIPOCHI, TAK U BOIPOCHI CBS3aHHBIE C CO3JaHUEM
CKpHIITA, C OLIEHKO! BBIUUCIISIEMBIX ITOKa3aTeei

LlIxana oyenku

Ne Banmsr OnucaHue
CTyJeHT IeMOHCTPHUPYET YMEHHUS Ha HTOTOBOM YpPOBHE: YMEET CBOOOIHO BBIOJIHATD IPAKTHYE
5 47-60 CKHE 3aJ]aHus, IPEIYCMOTPEHHBIE IPOrPaMMOii, CBOOOTHO ONepUpyeT NPHOOPETEHHBIMU 3HAHU

SIMU ¥ YMEHHSIMU, IPUMCHSICT WX B CHTYAIHSX MOBBIIICHHON CII0KHOCTH.

CTyIeHT TEMOHCTPHUPYET YMEHHS Ha CPEJHEM YPOBHE: OCBOMII OCHOBHBIC YMEHUS, HO JIOMyCKa
4 32-46 FOTCSl HE3HAYUTEIBHBIC OIMMOKH, HETOYHOCTH, 3aTPYTHCHUS NP aHAJTUTHUCCKHUX OTICPAIIHSX, TT
epeHoce YMEHHI Ha HOBbIe, HECTAHJAPTHBIC CHTYAIIUH.

CTyzeHT IeMOHCTPHUPYET YMEHHUS 1 HaBBIKK Ha 6a30BOM yPOBHE: B X0/ KOHTPOJIBHBIX MEPOIIP
3 26-31 MSITHI JOMYCKAOTCSI 3HAYMTENIbHBIE OIIHOKH, MIPOSIBISIETCS OTCYTCTBUE OTACIBHBIX YMEHUH, Ha
BBIKOB 110 TUCHUILTHHAPHBIM KOMITCTCHITHSM, UCTIBITHIBAOTCS 3HAYUTEIILHBIC 3aTPYIHCHUS TIPH
ONEPUPOBAHUU YMCHUSIMHU U ITPH MX NMEPEHOCE HA HOBBIC CUTYAIlUH.

2 025 CryneHt I[eMOHSTpI/IpyeT YMEHUSI M HaBBIKH Ha YPOBHE HIKE 0a30BOTO: MPOSBISICTCS HETOCTAT
OYHOCTh YMCHU U HABBIKOB.

5.3 UToroBbIii TECT

JlaHHbIE - 3TO

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

b) manHbIe, paccMaTpuBaeMbleé B KaKOM-JIMOO KOHTEKCTE, M3 KOTOPOTO IIO0JBb30BATEIb
MOJKET COCTaBUTh COOCTBEHHOE MHEHUE

C) 3aKOHOMEpPHOCTH MPOOJIIEMHON OOJIACTH, TOJyYEHHBIE B PE3yJIbTaTe MPaKTUYECKOH
JESTENIbHOCTH U MPOPECCHOHATBHOTO OMbITA, MO3BOJSIONINE CHCIHATUCTAaM CTaBUTh U PEIlaTh
3a/1a4M B 3TOM 00sacTu

d) cBenenusi, mepenaBaeMple JIOJbMHU YCTHBIM, TUCBMEHHBIM WJIM JPYTUM CIIOCOOOM

Kakum npusznakom He 001aar0T 60IbIINE JaHHBIE?

a) MHOTOOOpa3ue IaHHBIX;

b) 1O0CTOBEPHOCTH TAaHHBIX;

C) CKOPOCTh HaKOTUICHUS JaHHBIX;

d) Tunu3anueil NCXOIHBIX JAHHBIX.

Cnabo CTpyKTypuUpOBaHHBIE TaHHBIE MOTYT OBITH 3alMCaHbI B opMe

a) Ta0bmuIL;

b) oTAETBHBIX BEKTOPOB (CTPOK);

C) 3amucei MPOU3BOILHOM MOCIEI0BATEIBHOCTH;

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 |
pa3paboTKOo¥ Mozene Jisk MPOBECHHS aHAN3a;

b) crienmanuct B BEIOpaHHOW MpeIMETHON 00J1acTH;

C) COTPYIHUK BBIMTOJHSIONMUX Y3KHI KPYT 337]a4 B BHIOpaHHOU 0071aCTH;

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 BBIOJIHAIOIIUX Y3KHI KPYT 3a7a4 B BBIOpaHHOM 00s1acTu;

d) coTpyIHUK, KOTOPBI UMEET OIBIT B IPOTPAMMHUPOBAHHH.

Knaccudukamnmus -

a) HEKOTOpBIK HaOOp omepamwii Haa 0a30i JAHHBIX, KOTOPBIH paccMaTpUBaeTCs, Kak
€MHCTBEHHOE 3aBEpIIEHO, C TOYKM 3PEHHsI I[0JIb30BaTessl, JEHCTBUE HaJ HEKOTOPOM
uH(popMaIleit, 0OBIYHO CBSA3aHO C OOpaleHneM K 0a3e JTaHHbBIX;

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

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

d) 5TO0 ycraHOBJIEHHE 3aBUCHUMOCTH JUCKPETHOW BBIXOJHOW MEPEMEHHOW OT BXOJHBIX
NEPEMEHHBIX.

OO6yuatommas BeIOOpKa -

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

b) Habop NaHHBIX, KaXdas 3alHucCh KOTOPOTO IPEICTaBIsET COOOW y4eOHBIH mpuMep,
COJIep>KallIHii 3a/1aHHbIE BXO/IbI, 1 COOTBETCTBYIOIIHI MPaBUIIbHBIN BBIXOIHOW PE3yNbTaT;

C) BBIABICHHE B CHIPHIX JIaHHBIX paHEe HEU3BECTHBIX, HETPUBHUAIBHBIX, MPAKTHYECKH
MOJIE3HBIX U JIOCTYIHBIX HMHTEPHPETAlUU 3HAHHWM, HEOOXOIUMBIX ISl MPHUHSTHS PEIICHUN B
pa3MyHBIX cepax YeIOBEUECKON AEITETHHOCTH.

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,
COJZIEpIKAIIETO 3aJaHHBIE BXO/IbI, U COOTBETCTBYIOIMI ITPAaBUIIbHBIN BBIXOJAHOW PE3YJITAT.

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.

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 (AJITOPUTM) CAMOCTOSITEIIbHO UCITOJIb3YEeT U3BECTHBIE 3aKOHOMEPHOCTH.

Tabnuie! B 6a3ax JaHHBIX MPEAHA3HAYCHBI JUIS

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 cTaTHCTHYECKUE METOIbI 00PaOOTKU JAHHBIX JJIsl U3BJICUCHUS 3HAHUM;

¢) 6OJIBIIOE YHCIIO Pa3IMYHBIX METOIOB U3BJICUCHUS 3HAHUM;

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

Lenbro mocTpoeHus: MOJIEH PErPECCHH MOKHO Ha3BaTh

a) TPOTHO3MPOBAHHE YHCIIOBOW 3aBUCHMOW IEPEMEHHON, OCHOBBIBASCH HAa 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 MHOXKECTBAa OOBEKTOB WIJIM HAOJIOICHU Ha allpUOPHO 3aJJaHHBIE TPYIIIIHIL.

Lenbto 3agaun K1accupUKAIME MOKHO Ha3BaTh

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

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

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

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

Lenbro 3aaun KIIacTepU3ali MO>KHO Ha3BaTh

a) YMCIIOBOW 3aBHCHMOI IMEPEeMEHHOMN, OCHOBBIBAsSCh HAa BBEIOOPKE HENPEPHIBHBIX W/HIU
KaTeropualibHbIX IEPEMEHHBIX;

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

C) UCCIIEIOBAaHNE B3aUMHOM CBSI3U MEXKY OOBEKTaMU U/MII COOBITHIMU;

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

Lenpro hopMUPOBAHUS ACCOIMMATUBHBIX MTPABUII MOKHO HAa3BaTh

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

b) ob6bemuHeHME OOBEKTOB WM HAOIIOACHHI, HAa OCHOBE OJM30CTH 3HAYEHHUH HX
aTpuOyTOB (MPU3HAKOB);

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

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

K knaccy mpornosupyromnux 3anad Data Mining oTHocuTCs

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 MAaCCHUBHI.

Kpamkue memoouueckue ykazanus

WToroBelii TeCT MpOBOAMUTCS B 3JIEKTPOHHON (opMe BO BpeMs MOCIEAHET0 B yueOHOM
nepuoie MPaKTHIeCKOro 3ausATus. TecT coctouT u3 20 TeCTOBBIX 3aqaHuii. Ha BeImonHEHUE TecTa
orBogutcs 20 mMuHYT. BO Bpems mpoBeACHHs TecTa WCIIOIb30BaHUE JINTEPATYPHI M JIPYTHX
WH(OPMAIIMOHHBIX PECYPCOB JIOMYCKAETCS TOJBKO 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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