MHWHOBPHAYKU POCCUA
BJIAJJMBOCTOKCKUI IT'OCYJTAPCTBEHHBI YHUBEPCUTET

HAVYHO-OEPA3OBATEJIBHBIN LIEHTP "UCKYCCTBEHHBI UHTEJUIEKT"

Pabouast mporpaMma qTUCHUTITAHBI (MOTYJIs)
BBEJIEHUE B AHAJIN3 BOJIbIINX JAHHBIX

Hanpasnenue u HanpaBiaeHHOCTH (TIpoduIIb)
09.03.02 MadpopManiiOHHBIE CUCTEMBI U TEXHOJIOTHH. MTHGOpMaIIMOHHBIE CUCTEMBI U
TEXHOJIOTUHU

I'ox nabopa na OIIOII
2023

dopma 00ydeHus
3a04Has

BnaguBoctok 2026



Pabouast mporpamma aucruruinHbel (MOAy/s) «BBeneHne B aHanu3 OOJBIINX JaHHBIX)
cocraiieHa B cooTBeTcTBUHU ¢ TpeboBanusMu @PI'OC BO no nanpasnenuto noarorosku 09.03.02
NudopmannoHHbIe CHCTEMBl M TeXHOJoruu (yTB. mpukazoM MwunoOpHaykn Poccum ot
19.09.2017r. Ne926) wu Ilopsaxkom opraHu3allud W OCYIIECTBJICHHUs 00pa3oBaTesIbHON
JESATENIbBHOCTH 10 00pa3oBaTebHBIM IMpOTrpaMMaM BBICHIET0 00pa3oBaHUSI — IpPOrpaMMaM
OakanaBpuaTa, IporpaMMaM CHEIHaJIUTETa, IPOrpaMMaM MarucTparypbl (yTB. IPUKa30M
Muno6pnayku Poccun ot 06.04.2021 r. 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 0000000000F7DD1C
Buagener Kpurep A.b.




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

Llenpro ocBOeHMS IUCUUILIMH bl «BBerneHue B aHanmu3 OONBINMX JAHHBIX» SBISIETCS
TEOpeTUYecKas v MPaKTUIECKas MOJIrOTOBKA CTYIEHTOB K padoTe ¢ OOIBIIMMHE 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 MTOJyYeHHH HOBBIX 3HaHUH. Bce 3T0 He00X0IMMO BBITYCKHUKY JUISL PELICHUS
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 MATEeMAaTHYECKMX METOAOB Ui aHauu3a 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)

Pe3ynbTaThl 00y4eHUs MO TUCIIUTUTHHE
Koa n Konn
OpMYJIHPOBKA
Haspanue OITOII dopMmyaupoBKa Q)Himi]Kafopa Kon
BO, cokpamenHoe
KOMITETCHIINH JOCTHKEHHS pesynb DopMyaMpOBKa pe3ybTaTa
KOMIICTCHITHN
TaTa
09.03.02 OIIK-1 : Crnocoben OIIK-1.1B : P/1 3Ha"Hue | OCHOBHBIX METOOB
«VIHpopMalMOHHBIE | IPUMEHSTH Oo6nanaer 00paboTKu 1
CHCTEMBI U €CTeCTBCHHOHAYYHBIC | MaTeMaTHYECKOU aHanmm3a OONBIINX
TEXHOJIOTHN 1 OOIIEHHKEHEPHBIE | KYJIBTypOil U JTAHHBIX
(b-HC) 3HAHUS, METOBI CHCTEMHBIM P2 | YMenue | mpoBOANTE
MaTeMaTHIECKOTO MBIIUTCHUEM, CPaBHUTEIHHBII
aHau3a u MTO3BOJISIOIIAMH B aHaIu3 ¥ BEIOOP
MOJICINPOBAHHS, npoQeCcCHOHATBHOM CTAaTUCTHUYECKHX
TEOPETHYECCKOTO U JeSITeIbHOCTU METOJI0B ISt
9KCIEPUMEHTAILHOTO | UCIOJIB30BaTh aHanm3a
HCCIIeIOBaHUS B MaTeMaTHYCCKUE KOHKPETHBIX
poeCCHOHATBHOI METOBI 1 JTAaHHBIX
JeSITeIIBHOCTU UHCTPYMEHTBI ISt PI13 HaBblk | mpuMeHeHus
NpOBEACHUA CTaTUCTUYECKHUX
KPUTHYECKOTO METOOB JJIs
aHaM3a CUTYaIUi, 06paboTKu 1
MOJICITUPOBAHMS 1 aHaju3a OOJBIIHMX
MIPOTHO3UPOBAHUS 00BEMOB
Ppa3BUTHA IPOLECCOB I/IH(I)OpMaLlI/II/I C
Y SABJIEHUH UCIIOJIb30BAHUEM
TIPOTPaMMBI
RStudio
OIIK-1.2k : Pemraer PJI1 3HaHUE | OCHOBHBIX METOJIOB
po¢eCCHOHATBHEIC 00paboTKu U
3a1a4u C aHaim3a OONBIINX
MIPUMEHCHHEM JTAaHHBIX
€CTECTBEHHOHAYYHBIX P12 YMeHue | npoBOAUTH
1 OOIIEHH)KEHEPHBIX CPaBHUTEIbHBII
3HAHHH aHaJH3 B BEIOOD
CTaTUCTHYCCKIX
METOOB JIJISt




aHajJmn3a

KOHKPETHBIX
JTAHHBIX
P13 HaBbik | mpuMmeHeHus
CTATUCTUYCCKHX
METOJI0B IS
00paboTKu 1
aHaju3a OOJBIIHMX
00beMOB
uHpopManuu ¢
HCIOJIb30BAaHUEM
TPOTPaMMBI
RStudio
OIIK-2 : Crnocoben OIIK-2.1k : PJI1 3HaHHe | OCHOBHBIX METOIOB
moHUMAaTh NpuHIMIEl | [ToHnmaer 00paboTKu U
paboThI MIPHUHITUITEI PAOOTHI aHaau3a OOJNBIIKMX
COBpPEMEHHBIX COBPEMEHHBIX JTAHHBIX
nH(pOpMaIMOHHBIX nH(pOpPMaIMOHHBIX P2 | VYMenue | mpoBOAUTH
TEXHOJIOTUI U TEXHOJIOTUH U CPaBHUTEIHHBII
TIPOTPaMMHBIX TIPOTPaMMHBIX aHau3 1 BEIOOP
CPEICTB, B TOM YHCIIE | CPEICTB, B TOM YHCIIE CTATHUCTUYECKUX
OTEYECTBEHHOTO OTEUYECTBECHHOTO METOJI0B IS
MIPOU3BOJICTBA, U MPOU3BOJICTBA aHajau3a
HCIIOJIb30BATh UX KOHKPETHBIX
MIPU PEIICHUY 3a/1a4 JTAHHBIX
npogeccHoHaIbHOM PJ13 HaBpix | npumMeHneHus
ACATCIIbHOCTU CTaTUCTUYECCKUX

METOJIOB /IS
00paboTku u
aHanmu3a OOJBIINX
00BeMOB
HHPOPMAIIHH C
HCIIOJIb30BAHHEM
MPOrpamMMBbI
RStudio

B nmponecce OCBOCHUA OJUCHUINIIMHBI PEIOANOTCA 3aJadu

BOCIIMTAaHUA TAapMOHUYHO

paSBHTOﬁ, HanHOTHQHOIZ n conuaJibHO OTBETCTBEHHOM JHYHOCTH Ha OCHOBE TPAAUIIUOHHBIX
pOCCHfICKHX AYXOBHO-HPABCTBCHHBIX U KYJIBTYPHO-UCTOPUUCCKHUX IIeHHOCTef'I, MMpEaACTaBJICHHLBIC

B Tabimie 1.2.

Tabmuna 1.2 — [{eneBbie OpueHTHPHI BOCTTUTAHUS

BocnurTareabHbIe 321244

®opMuUpOBaHUE LIEHHOCTel

[eneBble OpUEHTHPHI

®opMHpoOBaHNe HAYYHO

ro MUPOBO33PEHUA U KYJbTYPbI MBIIIIJICHUSA

(DOpMI/IpOBaHI/Ie OCO3HaHusA ICHHOCTH
HAyYHOI'0O MUPOBO33PEHUSA U KPUTHUICCKOI'O
MBIIJICHUA

I'ymanuzm

CucteMHOE MBIIIJICHHE

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

®opMHpOBaHUE HABBIKOB ITYOJIUIHOTO
BBICTYIUICHUS U IIPE3EHTALUN CBOMX UAEH

Bzanmomomonis u
B3aUMOYBaXCHHE

‘YMeHue paboTarh B KOMaH/E U
B3aNMOIIOMOIIIb




2 Mecto aucuuniauHbl (MoayJsi) B ctpykrype OIIOIT

JlucrumimHa OTHOCUTCS K 00s13aTeNIbHOM yacTu yuyeOHoro miana bioky 1 ("' lucuuriiHe.
Moayu'")

3. O0beM JUCHMILIMHBI (MOXYJISA)

O0beM nmUCHUIUIMHBL (MOIYJsI) B 3a4ETHBIX EAWHHIIAX C YKa3aHHEM KOJIHMYECTBA
aKaJeMHYECKHX YacoB, BBIICJICHHBIX HAa KOHTAaKTHYIO paboTy ¢ oOydaromumucsa (IO BUIAM
yueOHBIX 3aHSATUI) U HA CAMOCTOSATEIBHYIO paboTy, IPUBEICH B TabmuIe 2.

Ta6muma 2 — O0mas Tpy10eMKOCTh JUCITUTIITUHBI

Tpyno- O0BeM KOHTAKTHOI paboThI (Yac)
Cemectp | eMmKOCTh
(0D0O)
Hassanue OITOIT ®opma YacTtp inyid Bueaymn- CPC Popma
o0yye- AynuropHas aTTec-
BO s VII Kypc TOpHas S
(300, (3.E) | Bcero 1
0300) nek. | mpak. | mab. | IIA | KCP
09.03.02
HNHbopMarmoHHbIe 300 B1.B 4 3 13 4 8 0 1 0 95 e
CHCTEMBI U
TEXHOJIOTHU

4 CTpyKTypa U coiepKaHue QM CUMILIHHBI (MO1YJIs1)
4.1 CtpykTrypa nucuuiuidabl (Moayas) aiasi 300

Tematuueckuil 1aH, OTpaXKAIOUIUI COJEp)KaHUE AMCLUUILTUHBI (EpeYeHb Pa3AesioB U
TEM), CTPYKTYPUPOBAHHOE 110 BUJaM YUEOHBIX 3aHATUHN C YKa3aHUEM UX 00BEMOB B COOTBETCTBUU
¢ y4eOHBIM IJIaHOM, TIpUBEAEH B Tabnuie 3.1

Tabmuma 3.1 — Paznens! JUCHUIUIMHBL (MOAYJIS), BUABI yUeOHOU NEATeNbHOCTH U (hOpMBI
TeKymero Koutpods ains 300

Kon pe- Koin-Bo yacoB, oTBeICHHOE Ha Dopma
Ne Ha3sBanue TeMsl 3yJIpTaTa P
Jlex IIpakr Jla6 CPC TEKyHIero KOHTPOJIS
00y4eHus

Bsenenue B ananms
1 . P11, P12 4 0 0 40 cobecenoBanne
OOJIBIINX JAHHBIX
Mertonbl 06paboTKH,
o | anammsa u Busyamuzaun

GONBIINX TAHHBIX B P12, Pa3 0 8 0 55 MpakTHIecKas padoTa
nporpamme RStudio.
Hroro no Tadaunue 4 8 0 95

4.2 Coaep:xanue pa3aeaoB U TeM JMCUUILIMHBI (Moay.as) uis 3P0

Tema 1 Beeoenue 6 ananus 601buuUx OAHHLIX.

Copepxanne TeMbl: OCHOBHBIE OIpEAETICHHS, TEPMHUHBI, 3aJaud aHajdu3a OOJBIINX
naHHbIX. Borpocs! 6e3onacHoctu. [Tonstiue Data Mining. KoruutusHsli ananu3 nanasix. O030p
UCTOYHUKOB HH(popmanuu 1t Big Data. Metoauku c6opa ganHbix. O030p TEXHOJIOTUN XpaHEeHUs
U TIpE/ICTaBIEHUS OOJBIINX TAaHHBIX.

@®opMbl 1 METOJBI NPOBEACHHS 3aHITUH MO TeMe, MpUMEHseMble 00pa3oBaTeIbHbIC
TEXHOJIOTHH: JIEKIIUH, HA KOTOPBIX TA€TCSI OCHOBHOM CUCTEMATU3UPOBAaHHBINA MaTepua 1o TEMaM.

Buasl camocTosTeIbHOM IMOATOTOBKKW CTYACHTOB I10 TEME: YTCHUC HpeﬂnaraeMoﬁ
JINTCPATYPhI, IOATOTOBKA K CO6CC€I{0BaHI/IIO, HUTOTOBOMY TCCTY.



Tema 2 Memoowvl obpabomku, anaruza u 6u3yaiu3ayuu OOILUWUX OAHHBIX 8 NPOSPAMME
RStudio.

Copepxanuie Temsbl: [IpeacraBienue NCXOAHBIX JaHHBIX B porpamme RStudio (BekTopsl,
MACCHBBI, MATPHIIbI, CITUCKH, Ta0uuilbl). CTaTucTudeckas 00padoTKa NaHHBIX B porpamMmax MS
Excel u RStudio: moacuer omucarenbHBIX CTaTUCTUK, rpaduuecKkoe MPeICTaBICHHUE JaHHBIX.
['pynnupoBKa JaHHBIX, OOHApYKEHHE 3HAYMMBIX 3aBUCUMOCTEH W TEHICHLUN B pe3yibTare
aHaJIM3a UMeroIencss THOpPMaIUK, BbISBICHUS OTHOIIEHUN MEXTy JaHHBIMU Pa3IMYHOrO THIIA.
[IprMeHeHHEe PAa3TUYHBIX METO/OB BBIACICHUS, U3BJICUCHUS U TPYIITHUPOBKH JAHHBIX, KOTOPHIE
MO3BOJISIOT BBISIBUTH CUCTEMATU3HUPOBAHHBIE CTPYKTYPhI JAHHBIX U BHIBECTH U3 HUX MpaBHIIa JJIs
IPUHATHS PELIEHUI U NPOTHO3UPOBAHMS UX IMOCIEACTBUM (PErpecCUOHHBIN, TUCIEPCUOHHBIN,
KJIQCTepHBIM, JUCKPUMUHAHTHBINA, (aKTOpHBIA aHanu3el). Bo3moxHOCTH rpaduueckoro
npezcrasienus uHpopmanuu B nporpamMe RStudio: rpaduyeckue (yHKIHH 0TOOpaxKeHUS
OJIHOMEPHBIX U MHOTOMEPHBIX JaHHBIX, rpa@UuecKuil BHIBOJ C HUCIIOJIb30BAHUEM IpauuecKux
apaMeTpoB.

@opMbl U METOJBI NPOBEACHHS 3aHITUN MO TeMe, MpPUMEHseMble 00pa3oBaTeIbHbIC
TEXHOJIOTUH: TPAKTHYECKUE 3aHATHS MPOBOAATCS B KOMIBIOTEPHOM KJIacce C MCIIOJIb30BAaHHEM
nporpammel RStudio (mpenonaBatens u3naraet Temy, MPUBOAUT IPUMEPHl U JA€T 3aJaHUE IS
CaMOCTOSITEIIbHOTO BBITIOJIHEHUS, TPH HEOOXOAUMOCTH KOHCYJIBTHPYET CTYIEHTOB).

Bunel camocTosTenbHON MOATOTOBKH CTYIACHTOB IO TeMe: MOJITOTOBKAa OTYeTa IO
NPaKTUYECKUM paboTaM, MOATOTOBKA K UTOTOBOMY TECTY.

5 Meroauyeckne YyKazaHusl sl OOY4YAIOIIMXCH MO M3YYEHHI0 M PpPealu3aluu
AUCHHUILIMHBI (MOZYJIs1)

5.1 Meroanueckue peKOMeHAAUMH OOYYAWIIUMCH M0 M3YYEHHUI0 [JUCHMIUIMHBI H 10
o0ecIeYeHNI0 CaMOCTOSITeJIbHOM padoThI

Ha nekuusix maercst OCHOBHOM CHCTEMATU3UPOBAHHBIN MaTEpUa MO TEMaM.

[IpakTueckue 3aHATHSA MPOBOLATCS B KOMIIBIOTEPHOM KJacce € MCIOJIb30BaHUEM
nporpamm MS Excel u RStudio. IlpenonaBarens uznaraer temy, NPUBOIUT MPUMEPHI U JTAET
3a/laHue ISl CAMOCTOSITENILHOTO BBIMONHEHUs. [Ipyu Heo0X0IMMOCTH KOHCYIBTHPYET CTYIEHTOB.

CamocrosiTennbHasi  paboTa  CTYAEHTOB  TOJpa3yMeBaeT YTEHUE  MpejiaraeMoiu
MPENOJABATENIEM JIMTEPATYpbl W MCIHOJIB30BAHUE HHTEPHET-PECYPCOB JJISI TOATOTOBKU K
3aHATUAM, TEKYIIEH U IPOMEXYTOYHOM aTTeCTALMH.

[IpomexxyTouHas aTTecTaius - UTOTOBBIM TECT.

5.2 OcoOeHHOCTH OpraHu3anuu OO0y4YeHHsl IS JHMI C OrPAHUYCHHBIMH BO3MOKHOCTAMH
310pPOBbSI U HHBAJIH/I0B

[Tpu HEOO6XO0IMMOCTH OOYUAIOIIMMCS U3 YHCIIA JIUL C OTPAaHUYEHHBIMH BO3MOYKHOCTSIMU
3/10pOBbsI ¥ MHBAIMJIOB (I10 3as1BJICHUIO O0y4arOUIerocs) npeaocTaBisieTcs yueoHas
uH(OpMalKs B TOCTYIHBIX (POpMax ¢ y4€TOM UX WHAUBUIYAIbHBIX ICUXO()U3UYECKUX
0COOEHHOCTEH:

- JUIS JIUIL C HAPYIIEHUSIMU 3PEHUS: B TIeUaTHOU (hopMe yBeTUUeHHBIM HIPUPTOM; B popMme
NIEKTPOHHOIO  JOKYMEHTAa;  WHAUBUAYalbHbIE  KOHCYJIbTAlUM  C  IPUBJICYECHUEM
TU(dI0CYpIOTIEPEBOIUNKA; UHANBUAYAIbHbIE 33/1aHUS, KOHCYIbTALIUH U JIP.

- 17151 ML C HApYIICHUSIMU CIIyXa: B IeyaTHOH (hopme; B popMe 3IeKTPOHHOTO IOKYMEHTA;
WHAMBUAyalIbHbIE KOHCYJNbTALIUM C TPUBJICUEHUEM CYpAONEPEBOJUMKA; HWHAMBHUAYaJIbHbIE
3a/1aHusl, KOHCYJIBTALUU U JIp.



- IUTs1 JTUIT C HApYLICHUSMU OTIOPHO-IBUTATEIILHOTO alllapaTa: B eyaTHoi opme; B hopme
3JIEKTPOHHOI'O TOKYMEHTa; MHINBHUAYaJIbHBIC 3a1aHNs, KOHCYIbTALUU U OP.

6 ®oH/T OLIEHOYHBIX CPEICTB /1JIfl MPOBEIeHUS TEKYIIEero KOHTPOJIsI U MPOMeKYTOYHOMI
arTecTAlMU O0YYAKOIIMXCS 10 IUCHUIIMHE (MOLYJII0)

B coorBerctBumn ¢ TpeboBanmsimu OI'OC BO pns arrectammu oOydaromuxcs Ha
COOTBETCTBUE HX MEPCOHAIBHBIX JIOCTIDKEHHH IUIAHUPYEMBIM pe3yiabTaTaM OOy4YeHHUs 10
JUCHUTUTMHE (MOAYIIO) CO3AaHbl (POHIBI OLIEHOYHBIX CPEACTB. THIIOBBIE KOHTPOJIBHBIC 3aJaHHS,
METOJIMYECKHE MaTepHaibl, ONpPECIIOINe IPOLEeIyphl OICHWBAHHUA 3HAHWHA, YMEHUH WU
HaBBIKOB, a TAK)KE KPUTEPUH U TIOKA3aTEH, HEOOXOAUMBIE [T OLICHKH 3HAHHUH, YMEHUH, HABBIKOB
M XapaKTepusymome odTanbl (OpPMHpPOBAaHUS  KOMIICTEHIMH B  IPOIECCE OCBOCHUS
00pa3oBaresbHON MPOrpamMMmBbl, ripeAcTaBieHsbl B [Ipunoxenun 1.

7 Y4eOHO-MeTOAMYEeCKOe M HH(POPMALMOHHOE 0o0ecnieyeHue TUCHMIINHBI (MOLYJIs1)

7.1 Ocnoenaa numepamypa

1. Kpemep, H.Il. Teopus BepoATHOCTEW : Y4EOHHMK U TPAKTUKYM Uil BY30B /
H. III. Kpemep. — 5-e u3a. — Mocksa : M3garensctBo FOpaiit, 2025. — 259 c. — (Bricuiee
obpaszoBanue). — ISBN 978-5-534-17131-0. — Texkcr : snekrponHbd // OOpazoBaTenbHAs
mwiatrpopma HOpaiit [caifir]. — URL: https://urait.ru/bcode/561038 (mara oOpameHus:
01.09.2025).

2. MupkuH, b. I'. Ba3oBble METOIbI aHAIM3A JAHHBIX : YYCOHHUK U IPAKTHKYM JJ1s BY30B /
b. . Mupkusa. — 2-e u3n., nepepab. u jgon. — Mocksa : M3garensctBo FOpaiit, 2024. —
261 c. — (Beicmiee ob6pazoBanue). — ISBN 978-5-534-18842-4. — TekcT : 37eKTpOHHBINA //
Oo0pazoBarenpHast miatdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/551786 (mara
obpamenus: 12.03.2025).

3. Craructuka. B 2 4. YacTp 2 : yueOHHK W TpakTUKyMm ais By3oB / B. C. MxurapsH,
T. H. Aramnoga, C. JI. UnsenkoBa, A. E. Cypunos ; noa peaaxiueit B. C. Mxurapsina. — 2-e u3f.,

nepepab. um gom. — MockBa: W3marensctBo IOpaiit, 2023.— 270c.— (Beicmee
oOpaszoBanue). — ISBN 978-5-534-09357-5. — Tekcr : anexkrtpoHHblid // OO6pazoBaTenbHas
mwiarpopma FOpaiit [caifir]. — URL: https://urait.ru/bcode/517262 (nara oOpaiieHus:
01.03.2023).

7.2  /lononnumenvnasa numepamypa

1. T'ypukos, C. P. OcHOBBI aITOPUTMHU3ALIMY U TTpOrpaMMHpoBaHus Ha Python : yueOHoe
nocobue / C.P. I'ypukoB. — Mocksa : UTHOPA-M, 2025. — 343 c. — (Briciiee o6pa3oBanue). -
ISBN 978-5-16-020255-6. - Tekcr : JIEKTPOHHBIN. - URL:
https://znanium.ru/catalog/product/2166199 (nara o6pamenus: 31.05.2026)

2. ITlanoB, M. A. AHanu3 JaHHBIX C MCIIOJIB30BaHUEM s3bIKa pOorpaMMupoBaHus Python
: yueOHoe mocobue / M. A. IlanoB. — ExarepunOypr : YpI'9V, 2024. — 329 c. — Tekcr :
AIIEKTPOHHBIH // Jlanb : AJIEKTPOHHO-OUOINOTEeYHAS CUCTEMA. — URL:
https://e.lanbook.com/book/481577 (mara obOpamenus: 25.05.2026). — Pexum goctyna: s
aBTOPH3. M1OJIb30BATENEH.

7.3 Pecypcol unghopmayuonno-menekommynuxayuonnou cemu '""Hnmepnem',
6KII0uas npogheccuonanvHvle 0azvl OAHHBIX U UHPOPMAUUOHHO-CRPABOYHDLE
cucmemul (npu HeodxX00uUMOCmu):

1. O6pazoBarenbHas miatpopma "IOPAI:/IT”
2. O6pazoBatenpHas miardgopma "FOPAUT" - Pexxum nocrtyna: https://urait.ru/



3. DnextpoHHO-OMOMMOTEeYHast cucteMa "ZNANIUM.COM"

4. DnextpoHHO-OMOMMOTeUHas cucrema "JIAHB"

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

6. Ilpesumentckas Oubnuoreka wum. b.H.Enpimna (0a3a [maHHBIX —pa3iHYHBIX
npodecCHOHANIBHBIX 00acTei) - Pexxum nocryna: https://www.prlib.ru/

7. Wundopmannonno-crpaBounas cucrema "Koncymprant Ilmoc" - Pexum noctyna:
http://www.consultant.ru/

8 MarepuajbHo-TeXHHYECKOEe oO0ecrevyeHHe IUCHUIIMHBI (MOAYJsl)) W INepevYeHb
HH(OPMANMOHHBIX TEXHOJIOTHIi, UCMOJIb3yeMbIX MPH OCYIIECTBJEHHH 00pPa30BaTEJbLHOIO
npoiecca no AMCUMILVInHe (MO1YJII0), BKJIOYAsl MepevyeHb MPOrpaMMHOro odecrnevdeHust

OcHOBHOE O6ODVI[OBaHI/IeZ

e KoMnbroTEPHI

e Monutop obmaunsii 23" LG23CAV42K/mpime  Genius  Optical  Wheel
npoBoaHas/kinaBuarypa Genius KB110 mpoBogHas

e Mynbrumenuitaeiii mpoexktop CASIO (Smonwust)

¢ O6maynbiii Moautop LG Electronics uepHslii +ki1aBuaTypa+Mpliib

e Yer-Bo Oecn.iut.SmartUPS 3000

IIporpamMmmHoe o0ecrieyeHue:

o Python
e RStudio




MUHOBPHAYKHN POCCUHA
BJIAJJMBOCTOKCKUI IT'OCYJTAPCTBEHHBI YHUBEPCUTET
HAVYHO-OEPA3OBATEJIBHBIN LIEHTP "UCKYCCTBEHHBI UHTEJUIEKT"
®oHJ OIICHOYHBIX CPE/ICTB
JUTSL IPOBE/ICHUS TEKYILET0 KOHTPOJIS
Y IPOMEKYTOYHOM aTTECTAIMH 1O AUCIUIUINHE (MOJIYJIIO)
BBEJIEHUE B AHAJIN3 BOJIBIINX JAHHBIX
Hanpasnenue u HanpaBiIeHHOCTh (IPOQIIIB)
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1 Ilepedennb (popMHEpyeMbIX KOMIIETEH M

Haszsanne OITOII BO,
COKpalleHHOe

Kon u popmynupoBka KoMHeTeHIN

nu

Kon u popMynrpoBka HHANKATOPA TOCTIKCHUS
KOMITCTEHITHU

09.03.02 «Madpopman
WOHHBIE CHCTEMBI U T
XHOJIOTHI
(B-UC)

OIIK-1 : CnocoGeH mpuMeHSTh eCT
€CTBEHHOHAYYHbIE U OOIICHH)KEHED
HBIE 3HAHMS1, METO/IbI MaTeMaTHueC
KOT'0 aHaJIn3a U MOJCINPOBAHUS, TE
OPETUYECKOT0 U SKCIEPHUMEHTAIbH

Oro0 HCCJIeA0BaHUA B IpodeccHoHa

JILHOW JIeSITeIbHOCTH

OIIK-1.1B : ObnagaeT MaTeMaTHYECKON KyIbTY
POH M CHCTEMHBIM MBIIIJICHUEM, TTO3BOJISIOIINM
U B IPO(eCCHOHANBHOMN e TEIEHOCTH HCIIOIb30
BaTh MaTeMaTHYECKHE METO/Ibl U HHCTPYMEHTBI
JUISL TIPOBEJICHUS] KPUTHYECKOT'0 aHAJIN3a CUTYaIl
nil, MOZENMPOBAHUS U IPOTHO3UPOBAHMUS Pa3BUT
sl TPOIIECCOB U SIBICHUI

OIIK-1.2k : Pemaet nmpodeccroHanbHble 3a1a91
C MPUMEHEHHUEM €CTECTBEHHOHAYYHBIX M O0ILEeH
HXEHEPHBIX 3HaHUHU

OIIK-2 : CiocobeH noHNUMaTh MpU
HITUITEI pabOTHI COBPEMEHHBIX HH()
OPMAIMOHHBIX TEXHOJOTHH W IPOT
PaMMHBIX CPEICTB, B TOM YHCIIE OT
€UECTBEHHOTO IIPOM3BOJICTBA, U HCI
0JIb30BaTh UX MPH PEIICHUH 33124
npohecCHOHABHON NESTeIbHOCTH

OIIK-2.1k : [lToHuMaeT NpUHIHUIIBL PaOOTHI COBP
€MEHHBIX HH(OPMAIIOHHBIX TEXHOJIOTHH H IIPO
TPaMMHBIX CPEJICTB, B TOM YHCIIE OT€YECTBEHHOT
0 IIPOM3BOJICTBA

KOMHCTCHHI/ISI CUUTACTCA C(l)OpMHpOBaHHOfI Ha JaHHOM 3Tall€ B CJIy4ac, €CJIU IMOJIYYCHHBIC
PE3YyIbTAaThI 06yqu1/151 o AUCHUIIIIMHEC OLCHCHBI ITOJOXKHTCIBbHO (I[I/IaHa?,OH KPHUTCPUCB
OLICHUBAHUS PE3YJILTATOB o6yquH;1 GBaYTCHO», KYAOBJICTBOPUTCIIBHO», «XOPOIIO», «OTJ'II/IIIHO»).
B ClIydyac OTCYTCTBUSA IMOJIOKUTECILHOM OICHKKW KOMIICTCHLMA Ha JAaHHOM 3J3Tall€¢ CUYHUTaCTCsA

Hec(OPMUPOBAHHOM.

2 Iloka3aTe/iM OLEHUBAHUS IVIAHUPYEMBIX pPe3yJIbTAaTOB 00y4eHus:

Komnerenuus OIIK-2 «CnocobeH moHUMAaTh TPUHIMIIBI paOb0Thl COBPEMEHHBIX
MH(OPMALIMOHHBIX TEXHOJIOTHI U MPOrPaMMHBIX CPEJICTB, B TOM YHCJIE OTEYECTBEHHOT O
NPOM3BOJICTBA, U MCIIOJIb30BATh UX MPH PELICHUHU 33134 NPO(eCcCHOHAIBHON AeSITeTbHOCTH

Tab6nuia 2.1 — Kputepuu OlleHKH UHIUKATOPOB TOCTHKEHUST KOMITETCHIIUH

opa JOCTHXKEHUS KOMIIETCHIIUN

Kox u popmymuposka uuguxar | Ko | Tu

Pesynbrar

Kpurepuu onieHMBaHUS PE3yNbT
aToB O0y4YeHHUS

OIIK-2.1k : [TornmaeTt nmpuHIIH
Bl Pa0OTHI COBPEMEHHBIX HH(O
PMAIMOHHBIX TEXHOJIOTHH U TP
OTrPaMMHBIX CPEJICTB, B TOM YUC
JIe OTEYECTBEHHOI'O IIPOU3BOCT
Ba

OCHOBHBIX METO/I0B 00paboTKH
W aHaJu3a OOJIBIIMX JaHHBIX

3HaHHUE METO0B 00pabOTKH U a
HaJIn3a OOJIBIIUX JaHHBIX, UCIIO
Jb3yeMBIX IIPU PEIeHHH Tpode
CCHOHAJIbHbIX 3314

IpOBOAUTH CpaBHI/ITCJILHLIﬁ aHa
JIN3 U BBI60p CTaTUCTHYCCKUX M
€TOAOB IJIs1 aHaJIn3a KOHKPETH

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

MIPUMEHEHHS] CTATUCTHIECKUX M
€TOJ10B U151 00pabOTKH U aHAIIH
3a 6onbIMX 00BEMOB HH(POpMa
LINH C UCIIOJIL30BAHUEM ITPOTpa

Pe3ynbraThl 00y4eHUs 110 TUCIUITIHHE
Il I
pe | pe
3- | 3-
Ta | Ta
31
PA aH
1
ue
v
PI | me
2 HHA
e BIX JAHHBIX
Ha
Pl BBI
3
K
MMBI RStudio

MPUMEHEHNE CTATUCTUYECKUX M
€TO/10B U151 0OPaOOTKH M aHAIIN
3a 0oJbIKNX 00EMOB HHPOpPMa
IIMH C UCTIOJIL30BAHHEM IIPOTpa
MMmeI RStudio




Komnerenuus OIIK-1 «CnocobeH NpuMeHsTh eCTeCTBEHHOHAYYHbIE U
0O0IIeNHKEHEPHbIE 3HaHUS, METO/Ibl MATEMaTHUECKOT0 aHAJIN3a U MOJIEIMPOBAHUS,
TEOPETUYECKOTO M SKCIIEPUMEHTAIBLHOTO UCCIEIOBAHUS B IPO(PECCHOHATBHOM NESTETLHOCTH

Tab6muma 2.2 — Kpurepuu OlleHKH HHANKATOPOB TOCTHKEHUS KOMITCTCHIINH

PesynbraThl 00y4YeHuUs 10 AUCIMIUINHE
Kox u popmymuposka uuguxar | Ko | Tu Kpurepuu oneHuBaHus pe3ynbT
opa JOoCTXKeHHs komnereHuun | A [ I aToB 00y4YeHus
pe | pe Pesynprar
3- | 3-
Ta | Ta
OIIK-1.1B : Obnanaet matemar 3 3HaHKE METOI0B 00pabOTKH U a
MYECKOH KyNbTypoii u cuctemH | PJI a: OCHOBHBIX METOJIOB 00paOOTKH | Haju3a OOJBIINX JAHHBIX, HCIIO
BIM MBIIIUICHUEM, TTO3BOJITIOIH | 1 1 aHanu3a OONBIINX JaHHBIX JB3YEMBbIX NIPH PEIIEHUHN po e
MH B Ipo(heCCHOHANBHOI AesTe e CCHOHAJIbHBIX 33124
JBHOCTH UCTIOJIb30BaTh MaTeMa Y | npoBOAUTE CPaBHUTENBHBIA aHA | MPOBEICHUE CPAaBHUTEIHHOTO a
THUYCCKHE METOAbI U MHCTPYMEH | P/ | Me | im3 ¥ BBIOOD CTAaTHCTHYECKUX M | HAJIM3a M BEIOOPA CTATHCTHIECK
TBI IS IPOBEACHUSI KDUTHUYECK | 2 HU | €TOMOB JJIS aHANM3a KOHKPETH | MX METOAOB JUIA aHAIN3a KOHKD
Or0 aHaJlu3a CUTYallli, MOJIETN e BIX JAHHBIX STHBIX JaHHBIX
pOBaHKsA U IIPOrHOSUPOBAHNA P NPUMEHEHHSI CTATUCTUYECKUX M | IPUMEHEHUE CTATUCTUYECKUX M
A3BUTHUSL POIIECCOB U ABJICHUN Pl Ha | eromos mis 00paboTKy 1 aHANK | €TOMOB st 0OPaOOTKH M aHAIN
3 BHI | 3a Oonpmux 00beMOB HH(poOpMa | 3a Oompmx 00BeMOB HH(POpPMa
K | MM C UCTIOJIb30BAaHHUEM IIPOrpa | IMHU C UCTIOIb30BAaHHEM IIPOrpa
Mmbl RStudio MMbI RStudio
OIIK-1.2k : Pemraet npodeccro 3 3HaHUE METOJIOB 00PaOOTKH U a
HaJIbHBIE 337124 ¢ npuMeHenue | PJ1 OCHOBHBIX METOJIOB 00paOOTKH | Haju3a OOJBIINX JJAHHBIX, HCIIO
M €CTeCTBEHHOHAy4YHbIX 1 001 | 1 12/1112 1 aHanu3a OOJBIINX JaHHBIX Jb3YEMBIX MPH PeleHHH npode
SHHXCHEPHBIX 3HAHUI CCHOHAJIBHBIX 33/1a4
Y | NpoBOAUTH CpPaBHUTENBHBIN aHA | MPOBEJICHUE CPABHUTEILHOTO a
P/l | Me | nu3 1 BBIOOp CTAaTHCTHYECKUX M | HajJHM3a M BBIOOpA CTATHCTHYECK
2 HU | €TOJOB JJIs aHallM3a KOHKPETH | MX METOAOB JUISl aHAIN3a KOHKD
e BIX JJAHHBIX €THBIX JAHHBIX
NPUMEHEHHS CTATUCTUYECKUX M | IPUMEHEHHE CTATUCTUYECKUX M
Pl Ha | eronos mis o0paboTKy 1 aHAK | €TO0B U1t 00pabOTKM M aHAIN
3 BHI | 3a Oonpmux 00beMOB HH(pOpMa | 3a OombImx 00BEeMOB HHPOPMA
K | MM C UCTIONb30BAHHUEM IIPOrpa | MU C UCTIOIb30BAaHUEM MPOrpa
Mmbl RStudio mmbI RStudio

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

(Mofyist).

3 IlepeyeHb OLICHOYHBIX CPEICTB

Tab6muma 3 — [lepeyeHb OIIEHOUHBIX CPEACTB MO AUCIUIUIAHE (MOIYITIO)

KonTtponupyemsle miaHupyemsle pe3
yIbTaTHl 00y4eHUS

KoHTponupyemble TeMBI 1

HauMeHoBaHHE OLIEHOYHOTO CPECTBA U TIP
encrasienue ero B @OC

UCHUIUIAHBI [IpomexxyTouHas aT

Texymuii KOHTPOJIb
ym ™ TecTalus

3aouyHas Gpopma oOydeHUs

3HaHHE : OCHOBHBIX METO
JIOB 00pabOTKM 1 aHAJIN3a
OOJIBIINX JAHHBIX

P/

1.1. BBegenne B ananmus 0
OJIBIIINX JAaHHBIX

CobecenoBanue Tect




PJI2 YMenue : IpOBOIUTL CPa | | |, Bpesienne B anamis 6
BHUTEJIBHBIN aHAIN3 U BBI | npiiiygx aHHBIX Cobecenosanue Tecr
00p CTATUCTHYECKIX MET
0JI0B JUTS AHATH3A KOHKDE 1.2. Metozbl 00paboTKH,
THBIX JIaHHBIX AHATHIA | BUSYAMBAMMHI | 50 06010 panme Tect
OOJIBIINX JTAaHHBIX B TIPOT
pamme RStudio.
PI3 HaBblk : npuMeHeHuUs cTa
TUCTUYECKUX MeTooB 1 | 1.2. Metoasl 06paboTKH,
s1 00paboTKy 1 aHanM3a O | aHaNW3a U BU3yaJlU3aluH
CobecenoBanue Tecr
oNbIIAX 00BeMOB HH(OpP | OONBIIMX TaHHBIX B IPOT
MAIIiH ¢ Hcroik30oBanneM | pamme RStudio.
nporpamMmsl RStudio

4 Onucanue npoueaypbl OHCHUBAHUA

KauectBo copmupoBaHHOCTH KOMIETEHIMM Ha JaHHOM JTale OICHUBACTCS 110
pe3yabTaTaM TEKYIIUX M MPOMEKYTOYHBIX aTTECTAIlMi IPH MOMOIIU KOJIMYECTBEHHOU OIEHKH,
BbIpaXeHHOU B Oamnax. MakcuMmanbHas cymma OalljioB Mo JucHumiinHe (Moaynto) pasHa 100

Oayam.
. OneHOYHOE CPEeNCTBO
Bun yueOHolt nestensHOC
OTYeT M0 BBITOJHEHHBIM N
M CobecenoBanue Hrorossiit Tect | Utoro
[PAKTHYECKUM paboTaM
Jlexuun 10 10
TIpakTr4ecKkue 3aHsThs 60 60
CamocTrosiTenbHas padora | 10 10
Urorosas arrecranus 20 20
HUtoro 20 60 20 100

Cymma 6amos,

Ha6paHHBIX CTYACHTOM II0 BCEM BHaM y‘Ie6H0ﬁ ACATCIIbHOCTU B paMKax

JAUCHUIIIMHBI, ICPEBOAUTCA B OLICHKY B COOTBCTCTBHHU C TaﬁHHHeﬁ.

Cymma 6ato
s O1ieHKa 10 TPOMEXK
YTOYHOH aTTecTaI XapakTepucTHKa KauyecTBa C(hOPMUPOBAHHOCTH KOMITETEHIINHT
MO TUCIUILIA "
HE
CTyzeHT IeMOHCTPHpPYET CHOPMHUPOBAHHOCTH JUCIMILTHHAPHBIX KOMIICTECHIINH, 00Ha
PY’KHMBaeT BCECTOPOHHEE, CHCTEMaTHUECKOe U ITy0OKoe 3HaHue yueOHOro Matepuana
o191 10 100 «3a4TeHo» / , YCBOWJI OCHOBHYIO JINTEPATYPY U 3HAKOM C JOIOJHUTEIBHON JUTEpaTypol, pekome
«OTJINYHOY HJ/IOBaHHOH IPOTPaMMOii, yMeeT CBOOOIHO BBIMOJIHATE NPAKTUYECKHE 3aJaHusl, P
YCMOTpEHHBIE TPOrpaMMOi, CBOOOIHO ONIEpHPYET NPHOOPETEHHBIMH 3HAHUSAMH, YME
HHSMH, IPAIMEHSIET UX B CUTYAIHSIX MOBBIICHHON CIIOKHOCTH.
CTyzeHT 1eMOHCTpUpPYeT CHOPMHUPOBAHHOCTS JUCIUTLIMHAPHBIX KOMIIETEHITHN: OCHO
ot 76 110 90 «3a4TeHO» / BHBIC 3HAHUS, YMEHUS OCBOCHBI, HO JIOIyCKAIOTCSl HE3HAUUTEIbHBIC OIIHOKH, HETOUH
«XOPOIIO» 0CTH, 3aTPYAHECHUS P aHATUTHYECKUX OTIepaNusX, HepeHoce 3HAaHUIH U yMeHUi Ha H
OBbI€, HECTAH/IAPTHBIE CUTYAIIHH.
CryzieHT AeMOHCTPHUpYeT CPOPMHUPOBAHHOCTD TUCIUIUIMHAPHBIX KOMIIETEHIIUI: B X0
«3a4TeHo» / Jie KOHTPOJIBHBIX MEPOTIPUATHIL JOMYCKAIOTCS 3HAYNTENBHbBIE OIIMOKH, TPOSIBISETCS O
ot 61 mo 75 «YIOBIIETBOPUTENb | TCYTCTBUE OT/IEJIbHBIX 3HAHUH, YMEHHH, HABBIKOB 110 HEKOTOPBIM TUCIMITIIMHAPHBIM K
HO» OMIIETEHIUSAM, CTYACHT HUCITBITHIBACT 3HAUNTENNbHbIC 3aTPYIHEHUS IPH OIIEPUPOBAHH
Y 3HAHMSIMH M YMEHHSIMH IPH X IIEPEHOCEe Ha HOBBIE CHTYAIIHH.
«He 3a4TeHO» /
VY crynenra He c(OPMUPOBAHEI AUCIUILIMHAPHEIE KOMIIETEHIINH, TIPOSIBIISICTCS] HEJJOC
oT 41 o 60 «HEYJOBJIETBOPHUTE o o
TaTOYHOCTh 3HAHUH, YMEHHIA, HABBIKOB.
JIBHO»
«HE 3a4TECHO /
JlucunmHapHbIe KOMITETEHIINN He copMHUpoBaHsL. [IposBisercs moaHoe MiH Ipak
ot 0 110 40 «HEYOBJIETBOPUTE o o
IEHOY THYECKHU ITOJIHOE OTCYTCTBUE 3HAHUHU, YMEHUHU, HABLIKOB.




S IlpuMepHbIE OLIECHOYHBIE CPeACTBA

5.1 IlpumepHbIii epevyeHb BONMPOCOB MO0 TeMaM

KoHTpoJibHbIE BONPOCHI /IJIs1 co0ece0BaHNs 10 TeMaM
Tema 1. Benenue B ananu3 0onpmux JaHHbIX. O030p UCTOYHUKOB HH(OPMAITHH.

JaiiTe onpeneneHne MOHATHIO «MH(POPMALIMOHHBIE PECYPCHI».
Uro o3HavaeT «MHPOPMALMOHHBIA TOUCK»?
HNHpopMalnOHHO-KOMMYHUKALMOHHBIE TEXHOJIOIMH, YTO 3TO?
[lepeuncinure OCHOBHBIE KOMIIOHEHTHI IPOLIECCa MOUCKA HH(POPMALIUH.
Onpenenure NOHATHE «MH()OPMALIMOHHBIE CUCTEMB».
OxapaxkTepu3yiTe HopTaji OTKPBITHIX JaHHBIX PO.
Onpenenure CyIIHOCTb MOHATUSA «OOJIbIINE JaHHBIEY.
Omnpenenure nonstue Data Mining.
KakoBsl riaBHbIE TPOOIIEMBI O€3011aCHOCTH «OO0JIBIIMX TAHHBIX»?

. JlaliTe XxapakTepuCTHKY IpUHIHITY Oe30macHocTH «intelligencey.

CoNooA~WNE

[EEN
o

Tema 2. TexHonoruu xpaneHusi 1 00padOTKH OOJIBIIUX JAHHBIX.

[lepeuncnure TEXHOIOTHH XPAHEHUS OOJIBIINX TaHHBIX.
XapakTepUCTUKH CUCTEMBI XpaHeHus 1aHHbIX RCS.
Ananu3s 6onpmux gaHHbIX B QlikView.

XapakTepUCTUKH CUCTEMBI XpaHeHus AaHHbIX [lonnbair.
Kakue Mozenu naHHbIX BbI 3HaeTe?

Uro BKIIIOYAET NepBUYHAsI 00paboTKa JaHHBIX?

ouhkwnE

Tewma 3. CoBpeMeHHBIE TPOrPaMMHEIC CPEICTBA aHAIHM3a O0JTBIINX 00HEMOB HH(POPMAIIHH.

1. Ilepeuncnure mporpaMMHbIE CPEACTBA aHAIM3A IaHHBIX: IJIATHBIE U OECIIaTHBIE.
[IpeumyiecTBa paboTa ¢ JaHHBIMH B Tiporpamme R-Studio.
3. KakoBbI BO3BMOKHOCTH TIPE/ICTaBICHHUS TaHHBIX B Iporpamme R-Studio?

N

Tema 4. CraTucTuyeckue MCETOJbI aHAaJIN3a JaHHbIX.

1. Onwumure cBOWCTBAa HOPMAIBHOTO paclpeieNeHusl.

2. Ompexpenurte pa3nuuus MEXIY apaMeTPHUECKUMU, HEapaMeTPHUECKUMU H
HOMMHAJIBHBIMHA METOJIaMHU.

Kputepuu aiis onpeznenenus pa3inyuil B BBIOOpKax.

Onummure OCHOBHYIO MJIEI0 KOPPEISALMOHHOTO aHAIIN3a.

Uto noka3zeiBaeT kodhduireHT koppessiuu [Tupcona?

KoadduineHTs! cBsI3M MeX 1y IepeMEHHBIMU, HE TOAYMHSIOIINMUCST HOPMAIBHOMY
3aKOHY PacIpeesIeHHs.

JlJ11 yero NpUMEHSI0T PErPECCUOHHBINA aHAIN3?

TuIbI perpecCHOHHBIX MOJIENEH.

Kak npoBepuTh aieKBaTHOCTh IOCTPOEHHOM pEerpecCCMOHHOM Moaenn?

10 OcHoBHast ujiest AMCIIEPCUOHHOTO aHATN3a.

11. CymHoCTh K1acTEpHOTO aHAIN3A.

12. JInst 9ero uCrob3yoT TUCKPUMUHAHTHBIA aHATTN3?

13. Llenu npumeHeHus: GaKTOPHOTO aHAIM3A.

ook w

© oo~

Kpamkue Memoouyeckue yKasaHus



CobecenoBanre TPOBOAMUTCS MOCIE U3YyYEHHSI COOTBETCTBYIONIEH TeMbl. [IpenomgaBarens
B YCTHOM (popMe 3a/1aeT BOMPOCHI CTYICHTaM Ha JICKIIMOHHBIX 3aHATHSX.
IIxana oyenku

Ne Bamnel Onucanue

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

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

3 6-10 ITpoLeHT MpaBHIIbHBIX OTBETOB C OMOIIBIO HABOSIIMX BOIPOCOB OT 65 10 79%
2 0-5 IIpolieHT npaBMWIILHBIX OTBETOB OT 45 10 64%

5.2 Ilpumepsl 3a1aHUI 1J151 BHINOJHEHHS MPAKTHYECKHX PadoT

[IpumepHBIil mepeyeHb TEMaTUKHU MPAKTUYECKUX 3aJaHUN, MO Ppe3ylbTaTaM KOTOPBIX
IIPOBOAMTCS TECTUPOBAHUE YMEHUI U HABBIKOB!

Tema 1. CO0p aHHBIX U3 Pa3IMYHBIX UCTOUYHUKOB B ceTn MHTepHET. [lopTanm OTKpBITHIX
nanHbIX PO. Xpanenue qanneix B nporpamme MS Excel.

Tewma 2. [lepBuuHbIil aHAJIM3 TaHHBIX M BU3YaIM3allnsl IaHHBIX B mporpamMme Excel.

Tema 3. 3nakomctBo ¢ mporpammoii RStudio. Cunrakcuc. IlpencraBieHne MCXOIHBIX
naHHbIX B mporpamme RStudio (BeKTOpBI, MaCCUBBI, MAaTPHUIIbI, CIIUCKU, TAOTHUIIBI).

Tema 4. Beibopka 1 npeoOpa3oBaHue NCXOIHBIX JaHHBIX B Iporpamme RStudio. Y nanenune
MPOMYIIEHHBIX 3HAYCHU.

Tema 5. Craructudeckas o00paboTka maHHBIX B mnporpamme RStudio: mopacuer
OMHCATEIbHBIX CTATUCTHK.

Tema 6. Bo3MmokHOCTH TpaduvecKkoro MNpeACTaBIeHUS HHPOPMAMU B MPOTpaMMme
RStudio: rpaduueckue ¢GyHKIMM OTOOpaKEHHUS OJHOMEPHBIX W MHOTOMEPHBIX JIaHHBIX,
rpadu4ecKuii BBIBOJ C MCIIOJIb30BAaHMEM IpaUueCcKuX MapaMeTpoB.

Tema 7. 3akoHBI pacnpeielieHusi BEposATHOCTEH, peann3oBannbie B R. [IpoBepka maHHBIX
Ha HOpPMaJbHOCTh pacnpezenenus: kpurepuu Lllanupo-Yunka, Konmoroposa-CmupHoBa u Aap.
YpoBeHb CTATUCTUYECKOUN TOCTOBEPHOCTH.

Tema 8. CpaBuenue BoiOOpok. Kputepuii Cthionenta, Kpurepuii cormacusi Xxu-kBaapar
[Tupcona, Kputepuii Konmoropoa-CmupHoBa.

Tema 9. Hemapamerpuueckue METOAbl CPaBHEHUS MJIsi 3aBUCHUMbBIX U HE3aBHCHUMBIX
BBIOOpOK: KpuTepuil YuikokcoHa, kpurepuil Kpackena-Yosmuca.

Tema 10. Koppensunonnsiii ananu3. Pacuer xoaddunmentoB xoppensiuu [lupcona,
Cnupmena, Kenganna

Tema 11. PerpeccronHblii aHanu3 (IMHEWHas 3aBUCUMOCTB). llocTpoeHue nuHENHHON
Mmozenu. [IpoBepka agekBaTHOCTH MOCTPOEHHON MOJEIIN.

Tema 12. PerpeccroHHblii aHanu3 (HenMHEWHas 3aBUCUMOCTh). OmpeseneHue BUaa
3aBucumoctu. [Toctpoenue monenu. IlpoBepka anekBaTHOCTH IOCTPOEHHOW MOJIETH.

Tema 13. OgHOo(aKTOPHBIN AUCTIEPCUOHHBIN aHAIN3.

Tema 14. MHOro(akTOpHBIN AUCHEPCUOHHBINA aHAIIH3.

Tewma 15. ®akropHbIii aHAIU3.

Tema 16. KnactepHslii aHanus.

Tema 17. B0o3MOXXHOCTH Trpauueckoro mnpeacTaBieHUs HHGOpMalUU B Iporpamme
RStudio: rpaduueckue ¢GyHKIIMU OTOOpa)keHHUS OJHOMEPHBIX W MHOTOMEPHBIX JIaHHBIX,
rpaduyeckuii BEIBOJI C UCTIOIb30BAaHUEM IpaQUUECKUX HapaMeTpoB.

Kpamxue memoouueckue yxazanus

Ha BeImosiHeHHe 0HOM MPaKTUUECKOW PabOThl OTBOAUTCS HE 00JIee TBYX aKaJeMHUIECKUX
qacoB. Tembl loruuecku o0beTuHs0TCS B Moaynu (3-4 TemMbl Ha OIMH MOAYJIb).

[Tocne BbIMOTHEHUS KaXk/I0T0 y4€OHOT0 MOYJISI CTY/ACHT BBITIOJIHSET IPOBEPOYHBIN TECT.
B Ttect BKIIIOUEHBI KaK KOHIENTYaJIbHBIE BOINPOCHI, TaK M BOIIPOCHI, CBSA3aHHBIE C CO3/1aHUEM
CKPHITA, C OLIEHKON BBIUMCIISIEMBIX ITOKa3aTeNeH.

IlIxana oyenku
I Ne I bajusl I Onucanue |




CryzeHT IeMOHCTPUPYET YMEHHsI Ha HTOTOBOM YPOBHE: yMeeT CBOOOIHO BBIMOIHATH MPAKTHUE
5 47-60 CKH€ 3aJ]aHus, IPEIYCMOTPEHHBIE POrPaMMOii, CBOOOIHO OIEpUpPYyeT NPHOOPETEHHBIMU 3HAHU
SIMH M YMEHHUSIMU, IPUMEHSICT UX B CUTYAIMsIX MOBBIIICHHON CJI0)KHOCTH.

CTyIeHT TEMOHCTPHUPYET YMEHHS Ha CPEJTHEM YPOBHE: OCBOMII OCHOBHBIC YMEHUS, HO JIOMyCKa
4 32-46 FOTCSI HE3HAYUTEIBHBIC OIMMOKH, HETOYHOCTH, 3aTPYTHCHUS NP aHATUTHYECKUX OTICPALIUSX, IT
epeHOCEe YMEHUI Ha HOBBIC, HECTAHIAPTHBIC CUTYAIIHH.

CTyzeHT IeMOHCTPHUPYET YMEHHUS M HaBBIKK Ha 6a30BOM YyPOBHE: B X0/I¢ KOHTPOJIBHBIX MEpPOIP
WSITHI JOMYCKAIOTCSI 3HAYMTEIIbHBIC OIIHOKH, MIPOSIBISIETCS OTCYTCTBUE OTACIBHBIX YMEHUIA, HA

3 26-31
BBIKOB TI0 JUCIMILUTHHAPHBIM KOMIIETEHIIMSAM, HCIIBITBIBAIOTCS 3HAUUTENbHBIE 3aTPyIHEHUS IIPU
ONIEpHPOBAHUH YMEHHUSMH U IIPU UX IEPEHOCE HAa HOBBIE CUTYAIHH.

2 025 CTyzeHT IeMOHCTPHUPYET YMEHHS M HaBBIKM Ha YPOBHE HIDKE 0a30BOTO: IPOSBISIETCS HEJOCTAT

OYHOCTb yMeHI/Iﬁ Y HABBIKOB.

5.3 UToroBbIii TECT

JlaHHBIE - 3TO

a) bakThl, XapakTepusyrouue 00bEKThI, TPOLECCHI, IBJICHUS IPEAMETHOM 001acTH

b) manHble, paccMaTpuBaeMbleé B KaKOM-JIMOO KOHTEKCTE, M3 KOTOPOIO IOJIb30BaTElb
MOJKET COCTaBUTh COOCTBEHHOE MHEHUE

C) 3aKOHOMEPHOCTH IpPOOJIEMHON 00J1aCTH, MOJyYEHHbIE B pPe3ylbTaTe NPAKTHUECKON
JESTENIbHOCTH M MPO(PECCUOHANIBHOTO OIMbITA, MO3BOJISIONINE CIIEIUATICTaM CTaBUTh U pellaTh
3a/1a4M B 3TOM 00sactu

d) cBenenusl, nepenaBaeMble JIOJbMHU YCTHBIM, TUCBMEHHBIM WJIM IPYTUM CIIOCOOOM

Kaxum npuznakom He 00agaroT 00bllIie JaHHbIE?

a) MHOrooOpa3ue JaHHBIX;

b) 10CTOBEpPHOCTDH TAaHHBIX;

C) CKOPOCTh HaKOIUICHUS JaHHBIX;

d) TMnM3anue NCXOMHBIX TaHHBIX.

Cnabo CTpyKTypupOBaHHBIE TaHHBIE MOTYT OBITH 3alMMCaHbI B opMe

a) Ta0JIuII;

b) oTeIBHBIX BEKTOPOB (CTPOK);

C) 3amucel MpoU3BOJILHOM MOCIIEI0BATENLHOCTH;

d) TabnHIl ¥ OTHOIIICHHMIA.

HectpykTypupoBaHHbBIE TaHHBIE MOTYT OBITh 3aIMCaHBI B hopMe

a) TabnuIL;

b) 3amnuceii MpoN3BOIBLHON MOCIEAOBATEIILHOCTH;

C) TabJuI ¥ OTHOIIICHUH;

d) 3anuceit TpOU3BOIILHON JJTHHBI.

AHAaNUTUK- 3TO

a) CHEIHUaJUCT, 3aHMMAIOIIMKCA aHalM30M B pPa3IMUHBIX cdepax JesITeNIbHOCTH U
pa3paboTKOI Moienel Ji MpOBEIEHUS aHAIN3a,

b) crenmanuct B BbIOpaHHOW MTpeIMETHON 00J1acTH;

C) COTPY/IHUK BBIMOJIHAIOIIUX Y3KHI KpYyT 3aJ1a4 B BBIOpaHHOM 00J1aCTH;

d) coTpyIHUK, KOTOPBI UMEET OIBIT B IPOrPAMMHUPOBAHUH.

DKCHepT - 3TO

a) CIELUAUCT, 3aHMMAIOLIMICA aHAIM30M B pa3IMYHBIX OOJIACTIX JEATEIBHOCTH U
pa3pabOTKOI MoJIeTIeH JIsi MPOBEJCHUS aHATN3a,

b) cnenmanuct B BBIOpaHHON NpeAMETHON 00JI1acTH;

C) COTPYIHUK BBITOJIHAIOIIUX Y3KHI KpYyT 3a71a4 B BHIOpaHHOM 0071aCTH;

d) coTpyIHUK, KOTOPBI UMEET OIBIT B IPOTPAMMUPOBAHUH.

Knaccudukanus -

a) HEKOTOpBI Habop omepauuii Haa 0a30il JaHHBIX, KOTOPBIM paccMaTpuBaeTcs, Kak
€IMHCTBEHHOE 3aBEPIIEHO, C TOYKH 3pEHHsl TOJb30BaTeNsl, JACHCTBHE HAJ HEKOTOPOU
uH(popMareit, 0OBIYHO CBS3aHO C OOpalieHreM K 6a3e TaHHBIX;

b) pa3HOBUAHOCTH CHCTEM XpaHEHHs, OPHEHTHUPOBAHA Ha MOJICPIKKY MpOIlecca aHaIn3a
JAHHBIX U UX LEJTOCTHOCTb;



C) BBICOKOYPOBHEBBIE CPEACTBA OTPaXCHHS HHPOPMALMOHHOM MOJENM M OMHCAHUS
CTPYKTYpPBbI TaHHBIX;

d) 3TO ycraHOBIEHHME 3aBHCHMOCTH IMCKPETHOH BBIXOJHOW MEPEMEHHOH OT BXOJHBIX
MEePEMEHHBIX.

Ooyuaromias BEIOOpKA -

a) 9Ta TPYINIHUPOBKA OOBEKTOB (HAOJIOJCHHWI) HAa OCHOBE JIaHHBIX, OIMCHIBAFOIINX
CBOMCTBA OOBEKTOB;

b) Habop maHHBIX, KaXAas 3alUCh KOTOPOTO MPEICTaBIsAET COO0OM y4eOHBIH TpHUMEp,
COJZIep KAIIMM 3aJaHHBIE BXO/Ibl, U COOTBETCTBYIOLUI IIPABUJIbHBIA BBIXOJIHON PE3YJIBTAT;

C) BBISIBJICHHE B CBIPBIX JIaHHBIX paHee HEU3BECTHBIX, HETPUBHAIBHBIX, NMPAKTUYECKU
MOJIE3HBIX M JIOCTYIHBIX HMHTEPIpPETAlMd 3HAHUH, HEOOXOMUMBIX ISl MPHHATUS pEIICHUH B
pa3INyYHbIX cepax 4eTOBeUeCKO AeITeIbHOCTH.

Omnbxa o0yueHus -

a) 9TO OIMMOKA, JOMYIIEHHAs MOJIENIbIO Ha y4eOHOM MHOXKECTBE;

b) T0 ommOKa, moTydYeHHast Ha TECTOBBIX TPUMEPAX;

C) UMEHA, TUIIBI U Ha3HAUYEHUS TOJIeH UCXOIHOM BHIOOPKU JaHHBIX;

d) Habop maHHBIX, KaXJas 3alUCh KOTOPOTO MpEACTaBiseT coOoil yueOHbIM mpumep,
COJIeprKallero 3aJaHHbIe BXObI, 1 COOTBETCTBYIOIIHM MPaBUIIbHBIN BBIXOIHOW PE3yNbTaT.

JlaHHBIE, pacCMaTpUBaeMbIe B KAKOM-TTHO0O KOHTEKCTE, U3 KOTOPOTO MOJIb30BATEIh MOXKET
COCTaBUTh COOCTBEHHOE MHEHHE - 3TO

a) JaHHbIE;

b) 3HaHus;

¢) uHpOpMaIHs.

MHOXeCTBO HPHUMEPOB, HCIOIb3yeMOe [UIsi MPOBEPKU pabOThl CKOHCTPYMPOBAHHOU
MOJIEIIN, Ha3bIBACTCS

a) TECTOBBIM MHOKECTBOM;

b) MHOXECTBOM BXOJHBIX IEPEMEHHBIX;

) 00y4aroIyuM MHOKECTBOM;

d) MHO>KECTBOM BBIXOJIHBIX ITIE€PEMEHHBIX.

Monens (aaroputM) Ha3bIBAIOT 00yYaeMBbIM €CIIH

a) MOJIEITb OCYIIECTBIISIET HHTEPAKTUBHOE B3aUMOJICHCTBHE C HKCIIEPTOM;

b) Mozens (aIropuT™M) CaMOCTOSITENBHO OOHAPYKUBAET B JAHHBIX IPUCYTCTBYIOLINE B HUX
3aKOHOMEPHOCTH;

C) MOJIeJIb (aJITOPUTM) CAMOCTOSTENIBHO UCIOJIBb3YET U3BECTHBIE 3aKOHOMEPHOCTH.

Tabnuipl B 6a3ax JaHHBIX MPEIHA3HAYCHBI IS

a) XpaHeHUs JaHHBIX 0a3bl;

b) or6opa n 06pabOTKM JaHHBIX Oa3bI;

C) aBTOMaTHUYECKOT'O BBHIMOJIHEHUS TPYIIBI KOMaHI;

d) Bu3yanuzanuu JaHHBIX.

Data Mining BkJitoyaet B ce0s

a) oiMH 0a30BBIN METOJT OOHAPYKEHUSI 3HAHUI;

b) ToIbKO cTaTHCTUYECKUE METO Il 00pa0OTKM JAHHBIX JJIsl U3BJICUEHUS 3HAHUH;

¢) 60JIBIIOE YHUCIIO Pa3IMYHBIX METOI0B U3BJICUEHUS 3HAHUM;

d) GosbIIO€ YUCIIO CTATUCTUYECKUX METOI0B U3BIICUCHUS 3HAHUH.

Lenbr0 TOCTPOSHHMSI MOJIENH PETPECCHH MOKHO Ha3BaTh

a) TMPOTHO3MPOBAHUE YHCIOBOH 3aBUCMMON IEPEeMEHHOW, OCHOBBIBASACH Ha BBIOOPKE
HETIPEPHIBHBIX W/WIIN KaTeTOPHAIBHBIX ITEPEMEHHBIX;

b) oObenuHenue OOBEKTOB WM HAONIONEHHH, Ha OCHOBE OJIM30CTH 3HAUYEHUH HX
aTpuOyTOB (MPU3HAKOB);

C) UCCIIeIOBAaHHE B3aUMHOM CBSA3M MEXy 00BEKTaMU U/HIIU COOBITUSMU;

d) pa3buenus MHOXKecTBa OOBEKTOB MJIM HAOIIOAEHUI Ha alpUOPHO 3aJaHHbIE TPYIIIIHI.

Lenbto 3agaun Ki1accupUKAIMK MOKHO Ha3BaTh



a) YMCIIOBOW 3aBUCHMOI NMEPEMEHHOM, OCHOBBIBASICH HA BBHIOOPKE HENPEPBIBHBIX W/HIIH
KaTeropralibHbIX EPEMEHHBIX;

b) oObemuHeHHEe OOBEKTOB WM HAOIIOJECHUN, HAa OCHOBE OJM30CTH 3HAYCHHH HX
aTpuOyTOB (IIPU3HAKOB);

C) UCCIIEIOBAaHNE B3aUMHOM CBSI3U MEXIY OOBEKTaMHU H/HITH COOBITUSAMU;

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

Lenpro 3a7aun Ki1acTepu3aluid MOKHO Ha3BaTh

a) YMCIOBOW 3aBUCHMOIl MEPEeMEHHOM, OCHOBBIBAsICh HAa BHIOOPKE HEMPEPHIBHBIX W/UIU
KaTeropuallbHbIX IEPEMEHHBIX;

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

C) UCCJIeIOBAaHUE B3aUMHOM CBSI3U MEX]y 00bEKTaMH U/UITU COOBITUSMU;

d) pa3buenus MHOKeCTBa OOBEKTOB MJIM HAOIIOCHUI HAa alPUOPHO 3aJaHHBIE TPYIIIIHI.

Lenbto hopMupOBaHUS aCCOLMATUBHBIX MTPABUII MOKHO HAa3BaTh

a) YMCIIOBOW 3aBUCHMOI NMEPEMEHHOH, OCHOBBIBASICH HA BBHIOOPKE HENPEPBHIBHBIX W/HIIH
KaTeropralibHbIX EPEMEHHBIX;

b) oOwbenuHEHHE OOBEKTOB WM HAONMIOJCHWI, Ha OCHOBE ONW30CTH 3HAYCHUH WX
aTpuOyTOB (MPU3HAKOB);

C) YCTaHOBJICHHE B3aUMHOMW CBSI3M MEKIY O0BEKTaMHU U/WIHA COOBITHSIMH,

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

K xiaccy nmporno3upyronux 3anad Data Mining oTHOCHTCS

a) KJIacTepu3alus;

b) nmouck accouraTUBHBIX MPABUIL;

C) perpeccus;

d) Knaccudukanus.

JIBa OCHOBHBIX THIIa JAHHBIX B CTATUCTHKE

a) KQUeCTBEHHBIC U KOJIMYCCTBCHHBIC;

b) KOTMYeCTBEHHBIE U CUMBOJILHEIE,

C) TEKCTOBBIC U YHCIIOBBIC;

d) BEKTOpBI M MAaCCHBBI.

Kpamxue memoouueckue yxazanus

HToroBelii TeCcT MPOBOAUTCS B DIEKTPOHHON (QopMe BO BpeMs MOCIEAHETO B y4eOHOM
MEPHOJIC TPAKTHIECKOTO 3aHATHS. TecT cocTouT u3 20 TeCTOBBIX 3anaHuii. Ha BeITIOTHEHUE TecTa
orBoguTcs 20 mMuHyT. Bo Bpems mpoBeieHHS TecTa HCIOJNB30BAHUE JUTEPATYphl U JPYTHX
UH(POPMALIMOHHBIX PECYPCOB JOMYCKAETCS TOJIBKO MO TIPEABAPUTEIHLHOMY COTJIACOBAHHIO C

npenoaaBaTeyICM.
IlIxana oyenku
Ne Bammsr Omnncanne
5 16-20 IIponeHT npaBuiIbHBIX 0TBETOB OT 91% 10 100%
4 11-15 IIponeHT npaBuiIbHBIX 0TBETOB OT 80 10 90%
3 6-10 [TponeHT MpaBHIBHBIX OTBETOB OT 65 10 79%
2 0-5 [MpouenT 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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