MHWHOBPHAYKU POCCUA
BJIAJJMBOCTOKCKUI IT'OCYJTAPCTBEHHBI YHUBEPCUTET

HAVYHO-OEPA3OBATEJIBHBIN LIEHTP "UCKYCCTBEHHBI UHTEJUIEKT"

Pabouast mporpaMma qTUCHUTITAHBI (MOTYJIs)
BBEJIEHUE B AHAJIN3 BOJIbIINX JAHHBIX

CrennanbHOCTh U CIICHUATU3AIIMS
10.05.03 MuadopmanronHas 6€301MacHOCTb aBTOMAaTH3UPOBAHHBIX CUCTEM. be3onacHocTh
OTKPBITBIX HHPOPMAIIMOHHBIX CUCTEM

I'ox nabopa na OIIOII
2021

dopma 00ydeHus
OuHas

BnaguBoctok 2026



Pabouast mporpamma aucruruinHbel (MOAy/s) «BBeneHne B aHanu3 OOJBIINX JaHHBIX)
cocraiieHa B cooTBeTcTBUHU ¢ TpeboBanusmMu @I'OC BO no nanpasienuto noarorosku 10.05.03
HNudopmarnnonnasi 6€301MacHOCTh aBTOMATH3WPOBAHHBIX CHCTEM (YTB. MPUKa30M MHHOOpHAYKH
Poccun ot 26.11.2020r. Ne1457) u [Topsiakom opraHu3aiiuy U OCYIIECTBICHUS 00pa3oBaTeIbHON
JESATENIbBHOCTH 10 00pa3oBaTebHBIM IMpOTrpaMMaM BBICHIET0 00pa3oBaHUSI — IpPOrpaMMaM
OakanaBpuaTa, IporpaMMaM CHEIHaJIUTETa, IPOrpaMMaM MarucTparypbl (yTB. IPUKa30M
MunoOpuayku Poccun ot 06.04.2021 1. N245).

CocraBurenb(n):

Epmonuykas M.3.

VTBepkIeHa Ha 3aceJaHHM HAayYyHO-00pa30BaTENbHBIA LEHTP "MCKYCCTBEHHBIN

uHTe/uiekT" ot 27.05.2026 , mpotokon Ne 5

COI''TACOBAHO:
3aBe uit kaeapoit (pa3paboTunka AOKYMEHT OANMUCAH
Ayttt Cb AP (p P ) SJIEKTPOHHOHU NNOAIIUCBHIO
Kpnrep AB. Ceprtuduxar 1582918206
Homep Tpanzakiym 0000000000F9AT0F
Buagener Kpurep A.b.




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

Llenpro ocBOeHMS IUCUUILIMH bl «BBerneHue B aHanmu3 OONBINMX JAHHBIX» SBISIETCS
TEOPETHYECKAs U TPAKTUYECKAsI IIOATOTOBKA CTYICHTOB K paboTe ¢ OOJIBIIMMHE TaHHBIMU. 3HAHHUS,
HOJYYCHHBIE B PE3y/IbTaTe OCBOCHUS AWCIMIUIMHBI, IIOMOTYT IpU cOOpe M aHAIN3e OrPOMHBIX
00bEMOB CTPYKTYPHPOBAaHHOH WIJIM HECTPYKTYPHPOBaHHOH WH(OpMAIMu, IMpuU pa3padoTKe
MoJIeJIell JaHHBIX M MTOJyYEeHUH HOBBIX 3HaHUH. Bce 3T0 He0OX0IMMO BBITYCKHUKY JUISl PEIICHHS
Pa3IUYHBIX 33124 MIPAKTUUECKON M HAYYHO-HCCIIeJ0BATEIbCKOM e TEIIbHOCTH.

3agaun OCBOCHUS TUCIUIUINHBL:

* IPHOOpETEHHUE CTYACHTAMU 3HAHUH O TEXHOJOTHUSX MOJIOTOBKH, XpaHEHUs, 00padOTKU
¥ 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» nH(pOpManMOHHBIX | MHOPMAIOHHON CPaBHHTEIILHBIA aHAIN3
(UB) TEXHOJIOTHIA U 0e30MmacHOCTH U 1 BBIOOD
nHpopMannoHHOH | TPOGIEMBI CTaTHCTHYECKUX
0e301acHOCTH B rocyJJapCTBEHHOM METOJIOB JIJI aHAJIM3a
COBPEMEHHOM U PErMOHAIIbHOM KOHKDPETHBIX 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 6 cobecenoBanue
JIAHHBIX.

CoBpeMeHHbIE
[POrPaMMHBIE CPEICTBA
aHaym3a 00JbIINX 00BEMOB
HHbOPMaIIUH.

PJ1 2 0 0 6 cobecenoBanue




Mertons! 00paboTKH 1
aHayM3a OOJIBIINX JAHHBIX.
CO6o0p 1 xpaHeHue OOIBLINX P2 0 6 0 10 OTYET IO BHIIOJIHEHHBIM
JIAHHBIX. PAKTHICCKUM paboTam
Mertonp! 06paboTKH,
aHaIM3a U BU3YaJN3alin
OOJIBIINX JAHHBIX B
nporpamme RStudio.
Htoro no tadsmue 16 32 0 59

P11 10 0 0 10 cobeceoBanue

OTYET 110 BBINIOJIHCHHBIM

PI2, P13 0 26 0 17 MPaKTUYECKUM paboTaM

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
UCTOYHMKOB HH(MopMaru st Big Data (OTKpBIThIE HCTOYHHKH WHPOPMAIIUU: CTATHCTUICCKHE
cOOpHUKH, OMyOJIMKOBAaHHBIE OTYETHl M PE3YyIbTAaThl HCCIEAOBAHMIA; JOCTYH K 3aKpBITOH
uHpopmanun). Metoauku cOopa TaHHBIX.

@®opMbI U METOABI MPOBEACHUS 3aHATUH MO TeMe, MPUMEHsEMble 00pa3oBaTeIbHBIE
TEXHOJIOTUH: JICKIIUU, HAa KOTOPBIX JIaCTCSI OCHOBHOM CHCTEMaTH3UPOBAHHBIM MaTepHal 10 TEMaM.

Buasl camMOCTOSATENBHOW IOATOTOBKH CTYIEHTOB II0 TEME: YTEHHE IpeaaracMoi
JIUTEPATyphl, IOJATOTOBKA K COOCCEIOBAHUIO, HTOTOBOMY TECTY.

Tema 2 Texnonoeuu xpanenus u 0o6pabomru 6OIbUUX OAHHBIX.

Copepxannie Tembl: O030p TEXHOJIOTWH XpaHEHUS OOJBIINX JaHHBIX. basbl NaHHBIX.
CucreMsl ynpapiieHus: 0a3zaMu JaHHbIX. Monenu naHHBIX. [[0roToBKa MCXOMHBIX JaHHBIX JIJIS
aHayM3a: MepBUYHAsT 00pa0bO0TKa M BU3YaJIN3allUsl HMCIOLIMXCS TaHHBIX.

@dopMBI ¥ METOJBI TPOBEACHHS 3aHITHHA 1O TEeMe, NMPUMEHSEMbIC 00pa30BaTEIbHBIC
TEXHOJIOTUH: JICKIIUHU, HA KOTOPBIX JIa€TCSI OCHOBHOM CHCTEMATH3MPOBAHHBIN MaTEPUAI TI0 TEMaM.

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

Tema 3 Cospemennvie npocpammHule cpeoCcmea anaiusa Ooabuwux 00bemMos UHpopmayuu.

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 MPOBEACHUS 3aHATUI MO TeMe, MpUMEHseMble 00pa3oBaTeIbHbIE
TEXHOJIOTUH: JICKIINHU, HAa KOTOPBIX Ia€TCsI OCHOBHOM CHCTEMAaTH3HUPOBAHHBINA MaTEPUAI TI0 TEMaM.

Buasl camMOCTOATENBHOW IOATOTOBKM CTYJIEHTOB II0 TEMe: YTEHHE IpeagaraeMoin
JUTEPaATYPHI, ITOATOTOBKA K COOECEI0BAHUIO, UTOTOBOMY TECTY.

Tema 4 Memoowr obpabomku u ananruza 6OIbUWUX OAHHBIX.

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

@opMbl U METOABI IMPOBEACHUS 3aHATUH MO TeMe, MpUMEHseMble 00pazoBaTeIbHbIE
TEXHOJIOTUH: JICKIINHU, HAa KOTOPBIX IaeTCsi OCHOBHOM CHCTEMAaTH3MPOBAHHBIA MaTEPHAI TI0 TEMaM.

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



Tema 5 Coop u xpanenue 601bUUX OAHHDIX.

Conepxanue Tembl: [ToMCK MCTOYHMKOB WH(pOpPMAIMK B CeTH VMHTEpHET: OTKPHITHIC H
3aKpBITbIC HCTOYHUKU JaHHBIX. [lopTasi OTKpBITHIX AaHHBIX P®. CoxpaHeHHE HaHHBIX B
nporpamme MS Excel. [Ipeo6pazoBanue u nepBudyHas o0padoTKa JaHHBIX.

@opMBI ¥ METOJBI TPOBEACHHS 3aHITUN 1O TeMe, MPUMEHSIeMble 00pa30BaTeIbHBIC
TEXHOJIOTUH: TPAKTHYECKUE 3aHATHS MMPOBOAATCS B KOMIIBIOTEPHOM KJIacCe€ C MCIIOJIb30BAaHHEM
nporpamM RStudio (mpemogaBatens u3naraetr Temy, NPUBOAUT MPUMEPHI M JacT 3aJaHUE IS
CaMOCTOSITEIILHOTO BBIIMIOJIHEHUS, TPH HEOOXOAUMOCTH KOHCYJIBTHPYET CTYICHTOB).

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

Tema 6 Memoowvl obpabomku, anaruza u 8u3yaiu3ayuu OOILUWUX OAHHLIX 8 NPOCPAMME
RStudio.

Copepxanuie Temsbl: [IpeacraBienue UCXOAHBIX JaHHBIX B mporpamme RStudio (BekTopsl,
MACCHBBI, MATPHIIbI, CITUCKH, Ta0uuiibl). CTaTucTudeckas 00padoTKa NaHHBIX B porpaMmax MS
Excel u RStudio: moacuer ommcarenbHBIX CTaTUCTUK, rpaQHUuecKkoe MPE/CTaBICHUE JAHHBIX.
['pynnupoBka NaHHBIX, OOHAPYKEHHE 3HAYMMBIX 3aBUCHMOCTEH M TEHACHIUI B pe3yibTare
aHaJIM3a UMeroIencss HGOPMAIUK, BBISBICHUS OTHOIICHUN MEXTy JTaHHBIMU Pa3IMYHOrO THIIA.
[IpuMeHeHNnEe Pa3TUYHBIX METO/OB BBIACICHUS, U3BJICUCHUS U TPYIITHPOBKH JaHHBIX, KOTOPHIE
MO3BOJISIOT BBISIBUTH CUCTEMATU3UPOBAHHBIE CTPYKTYPhI JAHHBIX M BHIBECTH M3 HUX MpaBHIIa AJIs
INPUHSTHS PELIEHUN U NPOTHO3UPOBAHMS UX IMOCIEACTBUM (PErpecCUOHHBIN, TUCIEPCUOHHBIN,
KJIACTePHBIM, JUCKPUMUHAHTHBINA, (aKTOpHBIA aHanu3bel). Bo3moxHOCTH rpaduueckoro
npezncrasieHus uHpopMmanuu B nporpamMe RStudio: rpaduyeckne (yHKImm otoOpaxeHus
OJIHOMEPHBIX U MHOTOMEPHBIX TaHHBIX, rpa@UuecKuii BHIBOJ C UCIIOJIb30BAHUEM IpauuecKux
apaMeTpoB.

@opMbl U METOJBI TPOBEACHHS 3aHIATUN MO TeMe, MpUMEHseMble 00pa3oBaTeiIbHbIC
TEXHOJIOTUH: TPAKTHYECKUE 3aHATHS MPOBOIITCA B KOMIBIOTEPHOM KJIacCe ¢ MCIOJIb30BaHUEM
nporpammel RStudio (mpenojaBatens uznaraet Temy, MPUBOIUT IPUMEPHl U JAeT 3aJaHUE NI
CaMOCTOSITEIIbHOTO BBITIOJIHEHUS, TPH HEOOXOAUMOCTH KOHCYJIBTHPYET CTYIEHTOB).

Bunsl camocTosTenbHON MOATOTOBKM CTYJIEHTOB IO TeMe: MOATOTOBKAa OTYeTa IO
NPaKTUYECKUM paboTaM, MOATOTOBKA K UTOTOBOMY TECTY.

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

5.1 Meroanueckue peKOMeHAAUMH OOYYAKIIUMCH MO0 M3YYEHHI0 UCUMIUIMHBI M 10
o0ecIeYeHN 0 CaMOCTOSITeJIbHOM padoThI

Ha nekuusix maercst OCHOBHOM CHCTEMAaTU3UPOBAHHBIA MAaTEpHAI 10 TEMaM.

[IpakTueckue 3aHATHSA MPOBOLATCS B KOMIIBIOTEPHOM KJacce € MCIOJIb30BaHUEM
nporpamm MS Excel u RStudio. IlpenonaBarens uznaraer temy, NPUBOIUT MPUMEPHI U JTAET
3a/laHue JJIsl CAMOCTOSITENILHOTO BBIMOMHEHUs. [Ipyu He00X0IUMMOCTH KOHCYIBTHPYET CTYICHTOB.

CamocrosiTennpHast  paboTa  CTYAEHTOB  TOJpa3yMeBaeT 4YTEHUE TpejiaraeMou
MPENOJAABATENIEM JIMTEPATYpPbl W MCIHOJIB30BAHUE HHTEPHET-PECYPCOB ISl TOATOTOBKU K
3aHATHUAM, TEKYIIEW U IPOMEKYTOYHON aTTECTALlUH.

[IpomexxyTouHas aTTecTalus - UTOTOBBIM TECT.



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

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

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

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

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

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

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

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

7.1 Ocnoenas numepamypa

1. Kpemep, H.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:
01.09.2025).

2. MupkuH, b. I'. Ba3zoBbie MeTO/Ibl aHAIN3a JAHHBIX | YICOHUK U IPAKTUKYM JJIsI BY30B /
b. . Mupkusa. — 2-e u3n., nepepab. u jgon. — MockBa : M3garensctBo FOpaiit, 2024. —
261 c. — (Bricmiee 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. T'ypukos, C. P. OcHOBBI aITOpUTMHU3AIINH U TTporpaMMupoBanus Ha Python : yueOnoe
nocobue / C.P. I'ypukoB. — Mocksa : UTH®PA-M, 2025. — 343 c. — (Bricmiee o6pa3oBanue). -
ISBN 978-5-16-020255-6. - Texct : AJIEKTPOHHBIH. - URL:
https://znanium.ru/catalog/product/2166199 (nara oo6pamenus: 31.05.2026)

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

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

O6pasoparenbHas miatdopma "FOPAUT"
O6pasoBarenbHas miatgopma "FOPAUT" - Pesxum nocryna: https://urait.ru/
DnekTpoHHO-O0ubnoreynas cucrema "ZNANIUM.COM"
DnexTpoHHO-O0ubnuoreyHas cucrema "JIAHB"

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

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

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

el el =

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

OcHOBHOE 000pYIOBaHUE:

e KomnbroTepbl

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

e MynbsTumenuitablii npoextop CASIO (Snonus)

e O0naunblii MonuTop LG Electronics uepHblii +kinaBuatTypa+mbliib

e Ycr-Bo Oecn.nut.SmartUPS 3000

IIporpamMmmHOe oOeciieyeHue:
o Python
e RStudio




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
2021

dopma 00ydeHuUsI
OYHas

Bmagusoctok 2026



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
OLICHUBAHUSI 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 «CriocoGen oneHuBath posib HHGOpMALUU, THPOPMALIMOHHBIX
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
yIbTaTHl 00yUYeHUS HCUUIUTHHBIL 5 IIpoMekyTouHas at
Texkymuil KOHTPOJIb
TecTalus
Ounas popma 0OydeHUS
PII1 3HaHue : OCHOBHBIX MeTo | 1.1. BBenenwue B aHanu3 6
0B 00pa0OTKHU M aHAJIN3a | ONMBIINX JaHHBIX. O030p Teer Teer
OOJBIINX JAHHBIX HMCTOYHHUKOB MH(OpMaI
.
1.2. TexHOJOrUM XpaHEHU
st 1 00paboTku Oonmpmmx | Tect Tect
JaHHBIX.
1.3. CoBpeMeHHEIE TIPOTP
aMMHBIE CPEICTBa aHAJIH3
a GOHLHII/I)I() 0£[6’beMOB uH Teer Teer
OpMaIHH.
1.4. Metons! 06paboTku
u aHanu3a oonbimx ganH | Tecr Tect
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 anaiza v BISYaBAN | 60 cenopanme Tecr
OOJIBIIUX JTAHHBIX B TIPOT
pamme RStudio.
PII3 HaBbIk : npuMeHeHuUs cTa
TUCTHYECKUX MeTO0B T | 1.6. MeTtoas! 06paboTky,
st 00pabOTKY M aHANMM3a O | aHAM3a M BU3YyaJIH3aI[UH Teer Teer
oJIbIINX 00beMOB HH(OP | OONBIIMX AaHHBIX B IIPOT
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.
. O1eHOYHOE CPEJICTBO
Bun yueOHoit nesitensHOC
OTYeT MO BBITIOJHEHHBIM .
™ CobecenoBanme Hrorossiit Tect | Utoro
MPaKTHIECKUM paboTam
Jlexun 10 10
IpakTHyueckue 3aHATHS 60 60
CamocTrosTenbHas padora | 10 10
Wrorosas arrecranus 20 20
Utoro 20 60 20 100

CymMma 6amioB, HaOpaHHBIX CTYJIEHTOM IO BCEM BHJIaM YUI€OHOH ACATEIHPHOCTH B paMKax
JTUCITUTLIMHBL, IEPEBOUTCS B OIIEHKY B COOTBETCTBUHU C TaOIHUIICH.

Cymma Oaio
B

IO AUCIUILIH
He

OHeHKa 10 MPOMEK
yTO‘IHOﬁ aTTeCTamu
144

XapaKTepI/ICTI/IKa KadyeCTBa Cq)OpMHpOBaHHOCTPI KOMIICTCHIIN

ot 91 mo 100

«3a4TeHOY /
COTIIMYHOY»

CTyzieHT IeMOHCTPHUPYET CPOPMHUPOBAHHOCTh JUCLMIUTHHAPHBIX KOMIISTEHIINI, 00Ha
PY’KHMBaeT BCECTOPOHHEE, CHCTEMaTHYECKOe U ITy0OKOe 3HaHHE yueOHOro MaTepuana
, YCBOMJI OCHOBHYIO JIUTEPATYPY ¥ 3HAKOM C JOTOJIHHUTEIbHON JIUTEpaTypoil, pekome




H/IOBaHHOU MPOrPaMMOii, yMeeT CBOOOIHO BBIMONHATH MPAKTUYECKHE 3aJaHus], P
YCMOTpEHHBIE TPOrPaMMOi, CBOOOAHO ONEPUPYET NPHOOPETEHHBIMH 3HAHUAMHU, yME
HHUSMH, IPUMEHSIET UX B CUTYAIHSIX MOBBIIIIEHHON CIOKHOCTH.

«3a4TeHOY /

CTyzeHT IeMOHCTpUpPYET CHOPMHUPOBAHHOCTS JUCIUILIHHAPHBIX KOMIIETCHITHN: OCHO
BHBIC 3HaHUS, YMEHUS OCBOCHBI, HO JIOIyCKAIOTCSI HE3HAYHUTEIbHBIC OIIHOKH, HETOUH

o1 76 o 90 . N
A «XOPOIIO» OCTH, 3aTPYy/IHECHUS IPU aHAJTMTHICCKUX OTepanusiX, IepeHOCe 3HAHUH U YMCHUI Ha H
OBBIC, HECTAHJJAPTHBIC CHTYAIUH.
CTyzeHT AeMOHCTPUPYET CPOPMHUPOBAHHOCT TUCHHUIUIMHAPHBIX KOMIIETCHIIUI: B X0
«3a4TeHO» / JIe€ KOHTPOJIBHBIX MEPOTIPUATH JOMYCKAIOTCS 3HAYNTENbHbIC OIIHUOKH, TPOSIBISETCS O
ot 61 10 75 «yIOBJICTBOPHUTENb | TCYTCTBHE OTACIBHBIX 3HAHUM, YMEHHUI, HABBIKOB O HEKOTOPBIM AUCHUILTMHAPHBIM K
HO» OMIICTCHIMSM, CTY/ICHT HUCIBITHIBACT 3HAYNTEIbHbIC 3aTPYIHEHHUS P OIEPUPOBAHH
Y 3HAHUSIMH ¥ YMEHUSIMU TIPH WX TIEPECHOCE Ha HOBBIC CHTYAITHH.
«HE 3aYTCHOY /
V cryaenra He ¢hOpMUPOBAHBI AUCHUILIMHAPHBIE KOMIIETCHIIUH, TPOSIBIISIETCS HEOC
ot 41 o 60 «HEYOBJIETBOPUTE % o
TaTOYHOCTh 3HAHUH, YMEHH, HABBIKOB.
JIBHO»
«HE 3a4TCHO» /
JlvciuIHapHbIC KOMIIETEHIIMU HEe C(OPMUPOBAHEL. [IpOSBISIETCS MOTHOE HITH MPaK
ot 0 1o 40 «HEYJOBJIETBOPHTE

JIBHOY)

TUYECKH ITOJIHOC OTCYTCTBUE 3HaHHfI, yMeHHfI, HAaBBIKOB.

S IIpuMepHBIE OLICHOYHBbIE CPEACTBA

5.1 IlpumepHbIii epevyeHb BOIMPOCOB MO0 TeMaM

KouTtpoJbHble Bonpochl 1Jis1 co0ece10BaHMS 110 TeMaM
Tema 1. Beengenue B ananu3 6osbmux gaHHbIX. O030p HCTOYHHKOB HH(OPMAITUH.

CoNoOA~WNE

[EEN
o

Jaiite onpeneneHe NOHATUIO «MHPOPMALIMOHHBIE PECYPCHI».
Uro o3HauaeT «MH()OPMALIMOHHBIA TOUCK»?
HNHdpopMalinoHHO-KOMMYHUKALIMOHHBIE TEXHOJIOTHH, YTO 3TO?
[lepeuncnure OCHOBHBIE KOMITIOHEHTHI IPOIIECca MOMCKa HH(OPMAIIHH.
Onpenenure NOHATHE «MH(YOPMALIMOHHBIE CUCTEMBD».
OxapaxkTepu3yiTe nopTail OTKPBITHIX JaHHBIX PO.
Omnpeznenure CyIIHOCTb MOHATHUSA «OOJIbIINE JAHHBIEY.
Omnpenenure nonstue Data Mining.
KakoBrbl riaBHbIE TPOOIEMBI 6€30MaCHOCTH «OOJBIINX TAHHBIX»?

. JlaiiTe XapakTepuCTUKY pUHLIMITY Oe3onacHocTH «intelligence».

Tema 2. TexHonoruu xpaHeHust 1 00paOOTKH OOJIBIINX JAHHBIX.

ouhkwndE

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

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

Uro BKIIIOYAET nepBUYHAst 00paboTKa JaHHBIX?

Tema 3. CoBpeMeHHBIE TPOrpaMMHBIE CPEICTBA aHATIN3a O0IBIINX 00BEMOB HHPOPMALIHH.

1. HCpC‘-II/ICJ'II/ITG IMporpaMMHBIC CPCACTBA aHAIN3a JaHHBIX: IIJIATHBIC U OecIIaTHEIEC.

no

[IpenmymectBa padborta ¢ AaHHBIME B Tiporpamme R-Studio.

3. KakoBbl BO3MOXHOCTH MPECTABICHHs JaHHBIX B porpamme R-Studio?

Tema 4. CraTucTHYeCKHE MCETOJbI aHAaJInM3a JaHHbIX.

1. OnwmmmTe cBOMCTBa HOPMAJIbHOT'O paCIIpCACIICHH.




N

Ornpenenure paznuyus MEXIy apaMeTPUUECKUMU, HENapaMeTPUUECKUMHU U
HOMMHAJILHBIMU METOJIaMHU.

Kputepun i1 onpeznenenus pa3nuyuil B BBIOOpKaXx.

Onunmre OCHOBHYIO HJICI0 KOPPEISIIMOHHOTO aHan3a.

Uro noka3zeiBaeT kodddunment xoppensuuu [Tupcona?

KoadduimenTs! cBA3M MEXKAY NEPEMEHHBIMU, HE TTOTYHHSIIOIIMMHUCS HOPMaJIbHOMY
3aKOHY pacIpe/leiIeHHUS.

7. Jlns 9yero mpuMEHSIOT perpeCCUOHHBIN aHaIu3?

8. Tumbl perpecCHOHHBIX MOJEIEH.

9. Kak npoBepuTh aeKBaTHOCTh IIOCTPOCHHON PErPECCUOHHON MOIETH?

10. OcHoBHas uies TUCTICPCUOHHOTO aHAIIM3A.

11. CymHOCTb KJIACTEpHOTO aHAJIH3a.

12. JIns yero uCnonbp3yrOT JUCKPUMUHAHTHBIN aHATN3?

13. llenu npumMeHenus GaKTOPHOTO aHAIK3A.

©o ok w

Kpamxue memoouueckue yxkazanus

CobecenoBanue MPOBOAUTCS MOCIE U3YUYECHHs] COOTBETCTBYIoMIEH Tembl. [IpenonaBarens
B YCTHOI (popMe 3a7aeT BONPOCHI CTyICHTaM Ha JEKIMOHHBIX 3aHATHSIX.

IlIxana oyenku

Ne Bamnsr Omnucanne

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

4 11-15 [TpoueHT NMpaBHIBHBIX 1 000CHOBAaHHBIX 0TBETOB OT 80 10 94%

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

5.2 Ilpumepsl 3a1aHUH /151 BHINOJHEHUS] NPAKTHYECKHX PadoT

[IpumepHBIil NepeYeHb TEMAaTUKHM INPAKTUYECKUX 3aJaHUN, IO pe3ysbTaTaM KOTOPBIX
IIPOBOAMTCS TECTUPOBAHUE YMEHUIN U HaBBIKOB:

Tema 1. COop AaHHBIX U3 pa3IMYHBIX UCTOUYHUKOB B ceTu VHTepHeT. I[lopTan OTKpBITHIX
naHHbIX PO. Xpanenue nanssix B nporpamme MS Excel.

Tema 2. IlepBuuHbIif aHATU3 JAHHBIX U BU3yallU3alus JaHHBIX B iporpamMme Excel.

Tema 3. 3nakomctBO ¢ mporpammoit RStudio. Cunrakcuc. IlpencraBieHne HMCXOMHBIX
JaHHbIX B mporpamme RStudio (BeKTOpHI, MacCUBBI, MaTPUILIbI, CIUCKH, TAaOIHIIb).

Tema 4. Bei6opka 1 npeoOpa3zoBaHie UCXOAHBIX JaHHBIX B iporpamme RStudio. Y nanenue
IIPOINYIIEHHBIX 3HAYECHHH.

Tema 5. Craructuueckass oOpaboTka maHHBIX B mnporpamme RStudio: moacuer
ONMCATEIbHBIX CTATUCTHK.

Tema 6. Bo3MoxHOCTH Trpaduueckoro mnpeacTaBieHUus HHQOpMAIMK B Mporpamme
RStudio: rpaduueckue ¢GyHKIIMU OTOOpa)KeHHUS OJHOMEPHBIX W MHOTOMEPHBIX JIaHHBIX,
rpaduyeckuii BEIBOJI C UCTIOIb30BAaHUEM IpapUUECcKUX MapaMeTpOB.

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

Tema 8. CpaBuenue BbiOOpok. Kputepuii Ctbronenta, Kpurepuii cornacus Xu-kKBajapar
ITupcona, Kpurepuit Konmoroposa-CmupHoBa.

Tema 9. Hemapamerpuueckue METOJbl CpPaBHEHUS Ui 3aBHUCUMBIX M HE3aBUCHMBIX
BBIOOpOK: KpuTepuil YuikokcoHa, kpurepuil Kpackena-Yommca.

Tema 10. Koppensumonnsiii ananu3. Pacuer koaddummentoB xoppensuuu [Iupcona,
Cnupmena, Kenganna

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

Tema 12. PerpeccuoHHbIii aHanu3 (HEIWHEWHAs 3aBUCUMOCTH). OmpeneneHue BHIA
3aBucumoctu. [Toctpoenune monenu. IIpoBepka afekBaTHOCTH OCTPOEHHOW MOJIETH.



Tema 13. OgHopaKTOPHBIN TUCTIEPCHOHHBIN aHAIN3.

Tema 14. MHOTO(haKTOPHBIN AUCTICPCUOHHBIN aHAIIN3.

Tema 15. @akTopHBIN aHAIU3.

Tema 16. KnacrepHblii aHaIn3.

Tema 17. B03MOXHOCTH Tpau4ecKkoro MpencTaBieHuss WHPOpPMAMKA B IPOrpamMme

RStudio: rpaduyeckne QyHKIHMM OTOOpPaKEHHS OJHOMEPHBIX W MHOTOMEPHBIX JTaHHBIX,
rpadu4ecKuii BBIBOJ C HCIIOJIb30BaHHEM IpaUuecKuX MapaMeTpoB.

Kpamkue memoouueckue ykazanus
Ha BeImoTHEHNE OJTHOM MPAKTUIECKON pabOTHI OTBOJUTCS HE 00Jiee IBYX aKaIeMUIECKUX

yacoB. Temsl Jornyeckn o0ObeauHAIOTCS B Moaynu (3-4 TeMbl Ha OJUH MOJYIIb).

[Tocne BBHIMOIHEHUS KaXKIOTO YU€OHOTO MOAYJIS CTYJICHT BHIMOIHAET IPOBEPOYHBIN TECT.

B TecT BKIIOYEHBI KAaK KOHLENTYaJIbHBIE BOIPOCHI, TaK M BOIPOCHI, CBA3aHHBIE C CO3JaHUEM
CKPHIITA, C OLICHKON BBIYUCIIIEMBIX IIOKa3aTeleH.

LIxana oyenku

No

Bansr Onucanne

5

CTyJeHT IeMOHCTPHUPYET YMEHHUS Ha HTOTOBOM YPOBHE: YMEET CBOOOIHO BBIOJIHATD IPAKTHYE
47-60 CKHE 3aJ]aHus, IPEIYCMOTPEHHBIE IPOTPaMMOiA, CBOOOIHO ONIEpUPYET MPHOOPETCHHBIMU 3HAHH
SIMH Y YMEHHUSIMH, IPUMEHSIET UX B CUTYAIUsIX MTOBBIIIEHHOH CII0)KHOCTH.

CTyIeHT IeMOHCTPUPYET yMEHHs Ha CPEHEM YPOBHE: OCBOWJI OCHOBHBIE YMEHUS, HO JIOITyCKa
32-46 I0TCSl He3HAYHUTEIbHBIE OIIMOKN, HETOYHOCTH, 3aTPyJHECHHMS IIPH aHAIMTHYECKUX OIEPaIusX, I
epeHoce YMEHHI Ha HOBbIe, HECTAaHJAPTHBIE CUTYaIIUH.

CTyzeHT IeMOHCTPHUPYET YMEHHS 1 HaBBIKH Ha 6a30BOM ypOBHE: B X0/ KOHTPOJIBHBIX MEPOIP
USTUH DOIyCKAIOTCS 3HAYUTENIBHBIE OIIHOKHY, MPOSIBISIETCS OTCYTCTBUE OTACIBHBIX yMEHHUH, HA
BBIKOB 110 TUCLUIIMHAPHBIM KOMIICTEHIUAM, UCTIBITHIBAIOTCS 3HAYUTEIIbHBIC 3aTPYIHEHUS IPH
ONEPUPOBAHUU YMEHUSIMU U IIPU UX NIEPEHOCE HA HOBBIC CUTYALlUU.

26-31

0-25 CTyI[eHT JACMOHCTPUPYET YMEHUA U HAaBbIKA Ha YPOBHE HUXKE 6a30BOro: MPOABJIACTCA HEAOCTAT
OYHOCTH yMCHI/Iﬁ 1 HABBIKOB.

5.3 UToroBbIii TECT

JlaHHbIE - 3TO
a) (bakThl, XapakTepu3yrouue 00bEKThI, TPOLECCHI, IBJICHUS MPEAMETHOI 001acTH
b) nanHble, paccmMaTpuBaeMble B KAaKOM-TMOO KOHTEKCTE, U3 KOTOPOIro IOJIb30BaTelb

MOYKET COCTaBUTh COOCTBEHHOC MHEHHE

C) 3aKOHOMEPHOCTH MpPOOJIEMHON 00JaCTH, MOJyYeHHbIE B pe3yibTaTe MPAKTHUECKON

JESTENIbHOCTH M MPOPECCHOHATBHOTO OMBITA, MO3BOJSIONINE CIEIIMATUCTaM CTaBUTh U PEIlaTh
3aJ1a4d B DTOU 0o0JlacTu

d) cBenenusi, nepenaBaeMble TIOJJbMU YCTHBIM, TUCEMEHHBIM WJIH IPYTHM CIIOCOOOM
Kaxum npuznakom He o6nagatoT 00ibIlIre JaHHbIE?

a) MHOTOOOpa3ue IaHHBIX;

b) 1O0CTOBEPHOCTH TAHHBIX;

C) CKOPOCTh HaKOTUICHHUS JaHHBIX;

d) Tunuzamuen UCXOIHBIX JaHHBIX.

Cnabo CTpyKTypupOBaHHbIE JaHHBIE MOTYT OBIThH 3aMKCaHbI B (popme

a) Ta0bmuIL;

b) oTAETBHBIX BEKTOPOB (CTPOK);

C) 3amucei MPOU3BOILHOM MOCIIEI0BATENLHOCTH;

d) TabnHIl ¥ OTHOIIICHMIA.

HecTpykTyprupoBaHHBIE TaHHBIC MOTYT OBITh 3aIMCaHBI B hopMe

a) TabmuII;

b) 3amnuceli MpOU3BOILHON MOCIEAOBATEIBHOCTH;

C) TaOJIUIl ¥ OTHOIIICHUH;

d) 3amuceit TpOU3BOIBHON JTHHBI.

AHaIUTUK- 3TO

a) CHCIHUAIIMCT, 3aHMMAMOIINNCA aHAJM30M B PAa3IMUHBIX cdepax IesITeIbHOCTH U

pa3paboTKO¥ Mozene Jisk MPOBEACHUS aHAN3a;



b) cnenmanuct B BBIOpaHHON MpeAMETHON 00JI1acTH;

C) COTPYIHUK BBITIONHSIOMNX Y3KHU KPYT 3a7a4 B BRLIOpaHHOW 00J1aCTH;

d) coTpyIHUK, KOTOPBI UMEET OIBIT B IPOTPAMMHUPOBAHHH.

DKCIepT - 3TO

a) CIEIUAIUCT, 3aHMMAIOUIMICA AaHAIM30M B Pa3IMYHBIX OOJIACTSX MEATEIBHOCTH H
pa3palboTKOoI Mozenel Jisk MPOBEACHUS aHAN3a;

b) crienuanuct B BEIOpaHHOM MTPeIMETHON 00IacTH;

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

d) coTpyIHUK, KOTOPBI UMEET OIBIT B IPOTPAMMHUPOBAHUH.

Knaccudukamnmus -

a) HEKOTOpBIH HaOOp omepamnwii Haa 0a30i JAHHBIX, KOTOPBIH paccMaTpUBaeTCs, Kak
€MHCTBEHHOE 3aBEpIIEHO, C TOYKU 3PEHHs I[0JIb30BaTessl, JEHCTBHE HaJl HEKOTOPOH
uH(popMaIei, 0OBIYHO CBS3aHO C OOpalieHreM K 6a3e TaHHBIX;

b) pa3HOBUAHOCTH CUCTEM XpaHEHUs, OPUEHTHPOBaHA Ha MOJACPXKKY Ipoliecca aHaau3a
JAHHBIX U UX LEJIOCTHOCTD;

C) BBICOKOYPOBHEBBIE CpEACTBA OTPaK€HUS HH(POPMAIMOHHON MOJENW U OINUCAHUS
CTPYKTYpHI ITaHHBIX;

d) 5TO0 ycTaHOBJIEHHE 3aBUCHUMOCTH JTUCKPETHON BBIXOAHOW MEPEMEHHON OT BXOJIHBIX
NIEPEMEHHBIX.

OO0yuaromas BEIOOpPKA -

a) JTa TPYNIUpoBKa OOBEKTOB (HAOIIOJNCHWI) HA OCHOBE JAHHBIX, OMUCBHIBAFOIINUX
CBOICTBa OOBEKTOB;

b) Habop HaHHBIX, KaXdas 3alMuCh KOTOPOTO TPEICTAaBIsET COO0OH y4eOHBIA MpUMeEp,
COJIeprKallHii 3a/IaHHbIE BXO/IbI, © COOTBETCTBYIOIIMIA MPABUIIbHBIN BBIXOTHOU PE3yNbTAaT;

C) BBIABICHHE B CBHIPHIX JIaHHBIX paHEe HEU3BECTHBIX, HETPUBHUAIBHBIX, MPAKTHUYECKH
MOJIE3HBIX U JIOCTYIHBIX HMHTEPHpPETAlUU 3HAHHWM, HEOOXOIUMBIX ISl MPHUHSTHS PEIIeHUN B
pa3IuYHbIX chepax 4eI0BEUECKON AESITEIbHOCTH.

Ommbka 00y4yeHus -

a) 9TO OIMMOKA, JOMYIIEHHAs MOJICJIbI0 Ha Y9eOHOM MHOYKECTBE;

b) 310 omMOKa, MoTydYeHHast Ha TECTOBBIX TPUMEPAX;

C) UMEHa, THITbI ¥ Ha3HAYEHHUSI MTOJICH NCXOAHOM BRIOOPKH JJAHHBIX;

d) Habop MaHHBIX, KaxJas 3aliCh KOTOPOTO MPEACTaBIsIeT cO0O0M yueOHBIH mpumep,
COJIEpIKAIIETO 33JaHHBIE BXO/IbI, U COOTBETCTBYIOIMI ITPaBUIIbHBIN BBIXOJAHOW PE3YIIBTAT.

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

a) TaHHbBIE;

b) 3HaHus;

¢) uHpopmManus.

MHOXeCTBO TPUMEPOB, HCIIOIB3YeMOE IS MPOBEPKH pPabOThI CKOHCTPYWPOBAHHON
MO/IEININ, Ha3bIBACTCS

a) TECTOBBIM MHOXECTBOM;

b) MHOXECTBOM BXO/IHBIX IEPEMEHHBIX;

¢) 00y4aroImmuM MHOXKECTBOM;

d) MHO’XKeCTBOM BBIXOJIHBIX IT€PEMEHHBIX.

Mopaenb (anropuT™M) Ha3bIBAIOT 00YIaEMbIM €CIIH

a) MOJIeJIb OCYILIECTBIISIET MHTEPAKTUBHOE B3aUMOJICHCTBHE C HIKCIIEPTOM;

b) Mozens (anropuT™M) CaMOCTOSATENHHO OOHAPYKUBAET B IAHHBIX MPUCYTCTBYIOIINE B HUX
3aKOHOMEPHOCTH;

C) MOJIeNb (AITOPUTM) CAMOCTOSITEIIbHO UCITOJIB3YET H3BECTHBIC 3aKOHOMEPHOCTH.

Tabmuie! B 6a3ax JaHHBIX MPEAHA3HAUCHBI TS

a) XpaHEHUs JaHHBIX 0a3bl;

b) or6opa u 06pabOTKM AaHHBIX 0a3bI;



C) aBTOMATHYECKOTO BHIMIOTHEHHSI TPYIIIBI KOMAH,

d) Bu3yanm3anuu JaHHBIX.

Data Mining Bkiitouaet B ce0s

a) ouH 0a30BbIi METOT OOHAPY)KCHHS 3HAHUH;

b) ToIBKO cTaTHCTUYECKUE METO bl 00paOOTKH JAHHBIX JJIsl U3BJICUECHUS 3HAHUI;

¢) 6OJIBIIOE YHUCIIO PA3IMYHBIX METOIOB U3BJICUCHUS 3HAHUM;

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

Lenbro mocTpoeHus: MOJICH PErPECCHH MOKHO Ha3BaTh

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

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

C) UCCIIEIOBAaHNE B3aUMHOM CBSI3U MEXIY O0BEKTaMHU H/HITH COOBITUSMU;

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

Lenbro 3amaun K1accupUKaIA MOKHO HAa3BaTh

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

b) oObenuHEHHE OOBEKTOB WIJIM HAOJIOJACHHH, Ha OCHOBE OJM30CTH 3HAYCHUH HX
aTpuOyTOB (MPU3HAKOB);

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

d) pazouenns MHOXecTBa OOBEKTOB HJIM HAOIOJICHHIA Ha allPHOPHO 3aJaHHBIE TPYIIITHL.

Lenbro 3a1aun KIIacTepu3aluyd MOKHO Ha3BaTh

a) YMCIIOBOW 3aBHCHMOU MEPEMEHHON, OCHOBBIBAsSCh HAa BBHIOOPKE HEMPEPHIBHBIX H/HITU
KaTeropualibHbIX EPEMEHHBIX;

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

C) UCCIIEIOBAaHNE B3aUMHOMN CBSI3U MEXIY OOBEKTaMHU H/HITH COOBITHUSMU;

d) pa3buenus MHOXKecTBa OOBEKTOB WJIM HAOIIOICHUI HAa aTPUOPHO 3aJJaHHbIE TPYTIIHL.

Lenbro hopMupoBaHHs aCCOITUATHBHBIX MPABUII MOYKHO Ha3BaTh

a) YMCIOBOW 3aBHCHMOI MEPEeMEHHOMN, OCHOBBIBAsICH HAa BBHIOOPKE 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 HAOIIOAEHUI Ha alpUOPHO 3aJjaHHbIE TPYIIIIHI.

K knaccy nmporrnosupyromnux 3agau Data Mining oTHOCHTCS

a) KJacTepu3aIus;

b) mouck accolnaTUBHBIX MPABUIL;

C) perpeccus;

d) Knnaccudukarms.

JIBa OCHOBHBIX THITA JAHHBIX B CTATUCTHKE

a) KaueCTBEHHBIC U KOJIMYECTBCHHBIE;

b) KoM4YEeCTBEHHBIE U CUMBOJIBHBIE;

C) TEKCTOBBIEC U YHCIIOBBIE;

d) BEKTOpHI 1 MaCCHUBHI.

Kpamxue memoouueckue ykazanus

WToroBelii TeCT MpOBOAMUTCS B JIEKTPOHHON (QopMe BO BpeMs MOCIEAHEr0 B yueOHOM
nepUoie MPaKTHIECKOro 3aHsATusL. TecT cocTouT u3 20 TecTOBBIX 3anaHuil. Ha BeIoHEHUE TecTa
orBouTcs 20 mMuHYT. BO Bpems MpoBeJCHHS TecTa HCIIONIB30BaHHE JUTEPATYpPhl U APYTHUX
WH(OPMAIIMOHHBIX PECYPCOB JOMYCKAeTCS TOJMBKO IO MPEABAPUTEIHHOMY COTJIACOBAHUIO C
IPEToIaBaTeIIeM.

IIxana oyenku



Ne banet Onucanue

5 16-20 ITpoueHT npaBHIbHBIX 0TBETOB OT 91% 10 100%
4 11-15 IIponeHT npaBunbHbIX 0TBETOB OT 80 10 90%

3 6-10 IIponeHT npaBUIBbHBIX OTBETOB OT 65 10 79%

2 0-5 [TpoueHT npaBHIBbHBIX 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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