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

Llenpio OCBOEHMS IOUCHUILIMH bl «BBeneHne B aHanm3 OOJIBIIMX JaHHBIX» SBISETCS
TEopeTHYecKas 1 MPaKTHIECKas MOJrOTOBKA CTYIEHTOB K padoTe ¢ OONbIINMHU TaHHBIMH. 3HAHUS,
HOJYYCHHBIE B PE3y/IbTaTe OCBOCHUS AWCIMIUIMHBI, IIOMOTYT IpU cOOpe M aHAIN3e OrPOMHBIX
00BEMOB CTPYKTYPUPOBAHHON WM HECTPYKTYPHPOBAaHHOW WH(pOpMaNMU, TpH pa3padoTke
MoJIeJIell JaHHBIX U MTOJyYeHUH HOBBIX 3HaHUH. Bce 3To He00X0IMMO BBITYCKHHKY JUIS PEIICHUS
Pa3IMYHBIX 33J1a4 MPAKTUYECKON U HAYyIHO-HUCCIIEJOBATEIBCKOM eI TETbHOCTH.

3agaun OCBOCHUS TUCIUIUINHBL:

- IpuOOpEeTEeHNE CTYICHTAMU 3HAaHUH O TEXHOJIOTUSAX IMOATOTOBKH, XpaHEHUs, 00paboTKH
¥ aHaym3a OOJIBIINX TAHHBIX;

NPUMEHEHHE CTAaTUCTHYECKUX M MATEeMaTHYeCKHUX METOJIOB IS aHajiu3a OOJbLIMX
00beMoB HH(pOpMAINH;

* IPHOOpETEeHNE MPAKTHYECKUX HABBIKOB pabOTHI ¢ mporpammoii RStudio.

[TnanupyembIMH pe3ynbTaTaMi 00y4eHUs 0 JUCHHUILIMHE (MOIYJIIO), SBISIOTCS 3HAHHUS,
yMEHUS, HaBbIKU. llepeueHb MIaHUPYEMBIX PE3yJbTaTOB OOYUEHHS 10 JAUCHUILTUHE (MOJIYIIO),
COOTHECEHHBIX C IUIAHHPYEMBIMU pe3yJbTaTaMH OCBOCHHs 00pa30BaTEIbHON MNpPOTrpaMMBl,

npecTaBicH B Tadymie 1.

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

Pe3ynbTaThl 00y4eHUs MO TUCIIUTUTHHE
Koa n Konn
OpMYJIHPOBKA
Haspanue OIIOII 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 CHUCTEMHBIM 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)
Hazsanue OITOIT ®opma Yactpb WIN Breaynu- 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 3 3 13 4 8 0 1 0 95 e
CHCTEMBI U
TEXHOJIOTHHI

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

OOJIBIINX JAHHBIX B P12, P/I3 0 8 0 95 cobeceroBaHme
nporpamme RStudio.
HToro no Tadauie 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:
18.06.2025).

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. Kpusonanos, C. f., Maremaruka Ha Python : yue6nuk / C. 5. Kpuonanos, M. b.
XpunynoBa. — MockBa : KunoPyc, 2025. — 455 ¢. — ISBN 978-5-406-13759-8. — URL.:
https://book.ru/book/955467 (nata obpamenus: 18.06.2025). — TekcT : 2MEKTPOHHBIH.

2. OCHOBBI TEOpPHUH BEPOSTHOCTEH M MAaTeMaTWYeCKOH CTATUCTHKU :@ y4e0.-MeTOo..
nocobue / T.M. Bonsinkuna; I'.B. Bopounna .— Opén : U3a-Bo Open 'AY, 2018 .— 90 c. —
URL: https://lib.rucont.ru/efd/684477 (nara obpamenus: 04.08.2025)

7.3 Pecypcot ungpopmayuonno-menekommynuxayuonnou cemu "Hnmepnem',
6Knuan npogeccuonanvhvie 06a3vl OAHHLIX U UHPOPMAUYUOHHO-CHPAGOUHDbIE
cucmemsl (npu HeoOX00UMOCmU):

O6paszoBatenbHas mnatdopma "FOPAUT"

O6pazosarenbHas miathopma "FOPAUT" - Pexxum nocryna: https://urait.ru/
DnekTpoHHO-OnbnroreyHas cuctema "BOOK.ru"
DnexTpoHHO-0nbnuoreyHas cucrema "PYKOHT"

el oA



5. Open Academic Journals Index (OAJI). [Ipodeccuonanbnas 6a3a maHHbIX - Pexxum
noctyma: http://oaji.net/

6. Ilpesunmentckas Oubnuoreka wuMm. b.H.Enpimna (0a3a [maHHBIX —pa3iHYHBIX
npodeccuoHanbHBIX 001acTeil) - Pexxum goctyma: https://www.prlib.ru/

7. Wudopmannonno-crpaBounas cucrema "Koncymprant Ilmoc" - Pexum goctyna:
http://www.consultant.ru/

8 MarepuajbHo-TeXHHYECKOEe oO0ecrevyeHHe IUCHUIVIMHBI (MOAYJsl) WU MNepevYeHb
HH(OPMANMOHHBIX TEXHOJIOTHii, UCMOJIb3yeMbIX MPH OCYLIECTBJIEHUH 00Pa30BaTEIbHOIO
npoiuecca no AMCUMILVIMHE (MO1YJII0), BKJIIOYAsl MepevyeHb MPOrpaMMHOro odecrevdeHust

OcHOBHOE O6ODVI[0BaHI/IeZ

e KoMnbroTEPHI

e Monutop o6maunsii 23" LG23CAV42K/mbimis  Genius  Optical  Wheel
npoBoaHas/kinaBuarypa Genius KB110 mpoBogHas

e Mynbrumenuitneiii mpoexktop CASIO (Smonwust)

¢ O6maunbiii Moautop LG Electronics uepHslii +Kki1aBuaTypa+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)
09.03.02 NudopmanmoHHbIe CUCTEMBI U TEXHOIOTUU. MHpOpMaImOHHBIE CUCTEMBI U

TCXHOJIOIT'NH

I'ox Habopa Ha OITOII
2025

dopma 00ydeHuUsI
3a04Has

Bmagusoctok 2025



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 TENEHOCTH 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 : [TonnmaeT npuHIMITBL 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:

Komnerennus OIIK-1 «CnocobeH NpuMeHsTh eCTeCTBEHHOHAYYHbIE U
OOLIEMH)KEHEPHBIE 3HAHUS, METOIbl MAaTEMATUYECKOT0 aHAJTN3a U MOJEINPOBAHMUSI,
TEOPETUYECKOI0 M SKCIIEPUMEHTAIBLHOIO UCCIIEI0BAHUS B TPO(PECCUOHATBHOM NeATETbHOCTH

Tab6nuia 2.1 — Kputepuu OlleHKH HHANKATOPOB JTOCTHKEHUSI KOMITETCHIIMH

Kon u popmynmpoBka nHaNKAT
opa JOCTUKEHHUS KOMITETEHITIH

Pesynbrar

Kpurepuu onieHMBaHUS PE3yNbT
aToB O0y4YeHHUS

OIIK-1.1B : Ob6nanaer maTeMaT
NYECKOU KyJIbTYPOH U CUCTEMH
bIM MBIIUIEHHEM, TO3BOJISIONIN
MH B Ipo(hecCHOHANIbHOI fesiTe
JBHOCTH UCIIOJIb30BaTh MaTeMa
TUYECKUE METOJIbl U HHCTPYMEH
ThI JJIs1 IPOBEJCHUS KPUTUYECK
Oro aHalu3a CUTyaluil, MoJenu
POBaHUS M IPOTHO3UPOBAHUS P
A3BUTHS TIPOIIECCOB U SABJICHUN

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
Ko | Tmu
Il I
pe | pe
3- | 3-
Ta | Ta
PL| o
1
ue
v
PI | me
2 HHA
e BIX JAHHBIX
H
Pl Blj
3
K
MMBI RStudio

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




OIIK-1.2k : PemaeT npogeccro
HaJIbHbIE 33/1a41 C IPUMEHEHHE
M €CTECTBEHHOHAYYHBIX U 0011
E€UH)XCHEPHBIX 3HAaHUI

PIl

3H
aH
ne

OCHOBHBIX METOJIOB 00pabOTKH
M aHajau3a OONBIINX JAaHHBIX

3HaHUE METOJIOB 00PaOOTKH U a
Hajau3a OOJNBIIKMX JAHHBIX, UCIIO
Jb3YEMBbIX MPH pelieHn: npode
CCHOHAJIBHBIX 3a1a4

PI

MC
HHU

IIPOBOANTH CPAaBHUTEIBHbIN aHa
JIM3 1 BBIOOP CTATUCTUYECKUX M
€TOJIOB JJIs aHAIN3a KOHKPETH
BIX JAHHBIX

TIIPOBEACHUE CPABHUTEIIBHOTO a
HaJun3a u BbI60pa CTaTUCTUYCCK
HX METOJOB IJIA aHaJIM3a KOHKP
CTHBIX JaHHBIX

PI

Ha
BBI

MPUMEHEHHS] CTATUCTHIECKUX M
€TOIOB 1151 00pabOTKY 1 aHAJH
3a 6onpIIIX 00beMOB HHPOPMaA
LUK C UCTIOJIb30BAHHEM MPOTpPa
MMl RStudio

NPUMEHCHHE CTATHCTUYSCKUX M
€TOJIOB JJIs1 00pabOTKH U aHAIH
3a 6onpmmx 00beMOB HHPOPMA
MU C HCIIOJIb30BaHUEM IIpOrpa
mMbI RStudio

Komnerenmus OIIK-2 «Cnioco6eH noHMMaTh TPUHITUIIBI pA0OTH COBPEMEHHBIX

UH(POPMALMOHHBIX TEXHOJIOTUN U MIPOrPAMMHBIX CPEACTB, B TOM YHCIIE OTEUECTBEHHOTO
IPOM3BOJICTBA, U MCII0JIb30BaTh UX MIPU PELICHUH 33134 NPO()EeCCHOHAIBHON A TeIbHOCTH

Tabmuna 2.2 — Kpurepun orieHKA WHAHRKATOPOB TOCTHIKEHUS KOMIICTCHITUN

PesynbraThl 00y4YeHUs 1O AUCIMILINHE
Kox u popmymuposka uuguxar | Ko | Tu Kpurepuu olieHBaHUS pPe3yNbT
opa JOCTUXKEHUs KoMrereHuy | A I aToB 00y4YeHHUs
pe | pe Pesynprar
3- | 3-
Ta | Ta
OIIK-2.1k : [ToHUMaeT npuHIH 3n 3HaHHE METO0B 00pPabOTKH U a
bl paboThl coBpeMeHHbIX HH(Oo | PJI OCHOBHBIX METO/I0B 00paboTKH | Hanu3a OONBIINX JAHHBIX, HCIIO
PMAIOHHBIX TeXHOMOrMH nmp | 1 IT; 1 aHanu3a OONBIINX JaHHBIX Jb3YEMBbIX TIPH PEIICHUH Tpoe
OTPaMMHBIX CPEZCTB, B TOM YHC CCHOHAJIBHBIX 33144
Jie OTE€YECTBEHHOT'O MPOU3BOJICT Y | npoBOAUTE CpaBHUTENBHBIA aHA | MPOBEICHUE CPABHUTEIHHOTO a
Ba P/l | me | nu3 1 BBIOOp CTAaTHCTHYECKUX M | HAJIHM3a M BEIOOPA CTATHCTHIECK
2 HHU | €TOMOB JJIS aHANM3a KOHKPETH | MX METOAOB JUIA aHAIN3a KOHKD
e BIX JJAHHBIX €THBIX JAHHBIX
MIPUMEHEHHUS CTATUCTUYECKUX M | MIPUMEHEHNE CTAaTUCTUYECKUX M
Pl Ha | eromo mis 00paboTKu 1 aHAK | €TOMOB It 00PaOOTKH M aHAIIN
3 BHI | 3a Oonpmux 00beMOB HH(pOpMa | 3a OombIX 00BEeMOB HHQOpPMA
K LINH C UCTIOJIb30BAHHEM IIPOTPa | LUH C UCTIOJIL30BAHUEM MPOTPa
mmbI RStudio mMbI RStudio

Ta6J'II/II_[a 3aII0JIHACTCS B COOTBETCTBUU C pa3JICsiOM 1 Paboueii IporpaMmbl TUCHUIIIIMHBL

(Mofyist).

3 IlepeyeHb OLICHOYHBIX CPEACTB

Tabnuua 3 — [lepeyeHb OLIEHOYHBIX CPEJCTB MO TUCHMILIMHE (MOIYIIIO)

KoHTponupyemsle miiaHupyemsble pe3
YIIbTaTHl 00y4eHUs

Kontponupyemsbie Temsl 1

HaumeHOBaHHE OIEHOYHOTO CPEICTBA U TP
encrasienne ero B POC

HACHUIITHHBI IIpomexyrouHas at

Texymii KOHTPOJIb
yit p TecTalus

3aouHas popma oOydeHus

3HaHUE : OCHOBHBIX METO
JIOB 00pabOTKY M aHAIIN3a
OOJIBIINX TaHHBIX

PJI1

1.1. BBenenue B anainus 6
OJBIINX JAHHBIX

CO6GCG,Z[OB3HI/IG 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
TUCTHUYECKUX MeToI0B 11 | 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
pe3yabpTaTaM TEKYIIUX M MPOMEKYTOYHBIX aTTECTAIMH MPHU MOMOIIM KOJIMYECTBEHHOU OIEHKH,
BbIpaXeHHOW B Oamnax. MakcuManbpHas cymma OaijioB MO JucHUIUIMHE (Moaynto) paBHa 100

Oajam.
Buj yueOHoit nesitenbHoc | OIieHOYHOE CPeNCTBO
TH CobecenoBanue Tect Hroro
Jlexun 10 10
TIpakTr4eckue 3aHsThs 30 30 60
CamocrosiTenbHast pabora 10 10
Urorosas arrecranus 20 20
Urtoro 40 60 100

Cymma 6amos,

Ha6paHHBIX CTYACHTOM II0 BCEM BHaM y‘Ie6H0ﬁ ACATCIIbHOCTU B paMKax

JAUCHUIIIMHBI, ICPEBOAUTCA B OLICHKY B COOTBCTCTBHHU C TaﬁHHHeﬁ.

CymmMma Gamto
s O1ieHKa 110 TPOMEX
YTOYHOM aTTecTay XapakTepucTrka KadecTBa chOpMHUPOBAHHOCTH KOMIETEHIUU
MO TUCIUILITA "
HE
CTyneHT NeMOHCTpHUPYET CPOPMUPOBAHHOCTD AUCHUILTHHAPHBIX KOMITETEHIHI, 00Ha
PYXHBaeT BCECTOPOHHEE, CHCTEMAaTHIECKOE U ITyOOKOe 3HAaHHE YIeOHOTO MaTepHaia
o191 10 100 «3a4TEeHOY / , YCBOWJI OCHOBHYIO JINTEPATYPY M 3HAKOM C JONOJHUTEIBHOHN JIUTEPATYPOid, pEKOME
«OTJINYHOY HJ/IOBaHHOU IPOTPaMMOii, yMeeT CBOOOIHO BBIMOIHATE NPAKTHYECKHE 3aJaHusl, P
YCMOTpEHHBIE TPOrpaMMOi, CBOOOIHO ONIEPHPYET NPHOOPETEHHBIMH 3HAHUSAMH, YME
HUSIMH, IPUMEHSIET X B CUTYALMSIX MOBBIIICHHON CIIO)KHOCTH.
CTyneHT NeMOHCTpUpPYeT COPMUPOBAHHOCTD AUCIUIUTMHAPHBIX KOMIIETEHIUI: OCHO
ot 76 110 90 «3a4TeHO» / BHBIC 3HAHUS, YMEHHUS OCBOCHBI, HO JIOIYCKAIOTCS HE3HAUUTEIbHBIC OINOKA, HETOUH
«XOPOIIO)» OCTH, 3aTpyJHEHNS IPH aHATTUITHIECKUX OTepanusX, IepeHoce 3HAaHUH U YMEHUH Ha H
OBBIE, HECTAHJAPTHBIEC CHTYAIHH.
CryzieHT AeMOHCTPHpYeT CPOPMHUPOBAHHOCTD TUCIUIUIMHAPHBIX KOMIIETEHIIHUI: B X0
«3a4TeHo» / JIe KOHTPOJIBHBIX MEPOIIPHATHI JOMYCKAIOTCS 3HAYNTENIBHbBIE OIIMOKH, TPOSIBISETCS O
ot 61 10 75 «yIIOBJIETBOPUTENb | TCYTCTBHE OTAENBHBIX 3HAHUI, YMEHH, HABBIKOB [0 HEKOTOPBIM JUCIUILIHHAPHBIM K
HO» OMITETEHIIUSM, CTY/ICHT HCIBITHIBACT 3HAYUTEIFHBIC 3aTPYIHEHHS TIPH OTIEPUPOBAHU
Y 3HaHUSIMH ¥ YMEHUSIMHU TIPH UX NIEPEHOCE Ha HOBBIE CHTYAITHH.
«HE 324TEHOY /
v CTyﬂeHTa HC C(bOpMPIpOBaHbI JUCHUIUTMHAPHBIC KOMIIETCHIIUU, ITPOABJIACTCA HEA0C
ot 41 1o 60 «HEYIOBJIETBOPUTE % N
TaTOYHOCTh 3HAHWI, YMEHHUI, HABBIKOB.
JIBHO»
«HE 3aUTCHO» /
JycouminHapHbIe KOMIIETEHIINU He COPMUPOBAHEL. [IpOSBIseTCS MOTHOE HITH TPaK
ot 0 1o 40 «HEYJOBJIETBOPHUTE o .
HBHOY THUYECKH ITOJTHOE OTCYTCTBHE 3HAHUH, yMEHHUI, HABBIKOB.




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 31-40 IIpoIeHT NpaBMIEHBIX U 000OCHOBAHHBIX OTBETOB OT 95% 10 100%

4 21-30 ITpoLeHT MpaBHIBHBIX M 000CHOBAaHHBIX 0TBETOB OT 80 10 94%

3 11-20 ITpoLeHT MpaBHIIbHBIX OTBETOB C OMOIIBIO HABOSIIMX BOIPOCOB OT 65 10 79%
2 0-10 IIponeHT npaBUIbHBIX OTBETOB OT 45 10 64%

5.2 Ilpumepsl 3a1aHUI 1J151 BHINOJHEHHS MPAKTHYECKHX PadoT

IIpumepHbIii nNepeyeHb TEMATHKHM TNPAKTHYECKUX 3aJaHMid, MO0 pe3yJbTaTam
KOTOPBIX NPOBOJANTCS TECTHPOBAHUE YMEHHUI U HABBIKOB:

Tema 1. CO0p aHHBIX U3 Pa3IMYHBIX UCTOUYHUKOB B ceTn MHTepHET. [lopTanm OTKpBITHIX
naHHbIX PO. Xpanenue nanapix B nmporpamme 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, TAOIUIIBI).

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. Bo3MmoxHOCTH Tpadu4ecKkoro MNpeACTaBIeHUS HHPOPMALUU B TPOTrpaMMme
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 HE3aBUCHUMBIX
BBIOOpOK: KpuTepuil YuikokcoHa, kpurepuil Kpackena-Yosmuca.

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

Tema 11. PerpeccronHblii aHanu3 (IMHEWHas 3aBUCUMOCTB). llocTpoeHue nuHENHHON
Mozenu. [IpoBepka agekBaTHOCTH TOCTPOCHHON 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 AUCIEPCUOHHBINA aHATIH3.

Tewma 15. ®akropHbIii aHAIU3.

Tema 16. KnactepHslii aHanus.

Tema 17. B0o3MOXXHOCTH Trpauueckoro mnpeacTaBieHUs HHGOpMalUU B Iporpamme
RStudio: rpaduyeckne ¢yHkunu OTOOpa)XKeHHS OJHOMEPHBIX M MHOTOMEpPHBIX JIaHHBIX,
rpaduyeckuii BEIBOJI C UCTIONIb30BAaHUEM IpapUuecKuX 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 y4eOHOT0 MOJYJISI CTY/ACHT BBITIOJHSET IPOBEPOYHBIN TECT.
B Ttect BKIIIOUEHBI KaK KOHIENTYaJIbHBIE BOINPOCHI, TaK M BOIIPOCHI, CBSA3aHHBIE C CO3/1aHUEM
CKPHITA, C OLIEHKON BBIUMCIISIEMBIX ITOKa3aTeNeH.

IIxana oyenku

BrinonHeHne npakTHYecKuX 3a/laHuil OLIEHUBAETCs M0 pe3ysbTaTaM coOeceI0BaHMs.



5.3 UroroBblii TecT

JlaHHBIE - 3TO

a) (haxTbl, XapakTepu3yrouue 00bEKThI, TPOLECCHI, IBJICHUS IPEAMETHOM 0051acTH

b) manHbIe, paccMaTpuBaeMbleé B KaKOM-JIMOO KOHTEKCTE, M3 KOTOPOIO IOJIb30BaTEIb
MOJKET COCTaBUTh COOCTBEHHOE MHEHUE

C) 3aKOHOMEPHOCTH IPOOJIEMHON 00JIaCTH, IOJIyY€HHBIE B pe3yJbTaTe INPaKTUYECKOU
JESTEIIbHOCTH U MPOPECCHOHATBHOIO OMbITA, MO3BOJISIONINE CHEIMATUCTaM CTaBUTh U pellaTh
3aJa4u B 3TOM 00macTu

d) cBexenus, nepenaBaeMple JIOJbMU YCTHBIM, TUCBMEHHBIM WIJIH JPYTUM CIIOCOOOM

Kakum npuszHakoM He 00agaroT 00bllIre JaHHbIE?

a) MHOrooOpa3ue JaHHBIX;

b) 1OCTOBEPHOCTH TaHHBIX;

C) CKOPOCTh HAKOILICHUS JJAHHBIX;

d) Tunu3anuen NCXOIHBIX JaHHBIX.

Cnabo CTpyKTypUpOBaHHBIE TAHHBIC MOTYT OBITH 3aIMCAHbI B opMe

a) TabmuII;

b) oTAENBHBIX BEKTOPOB (CTPOK);

C) 3amucel MPOU3BOJILHOMN MOCIEA0BATEIHLHOCTH;

d) TabmuI ¥ OTHOIIICHHMIA.

HecTtpykTypupoBaHHbIe 1aHHbIE MOTYT OBITh 3alMCAaHbI B JopMe

a) Ta0JIuII;

b) 3anmuceii IpoU3BOIBHOM MOCIIEOBATEILHOCTH;

C) TaOJIIl ¥ OTHOIIICHUH;

d) 3anuceit TPOU3BOJIBHON JTHHBI.

AHaJIUTHUK- 3TO

a) CHEIMAlMCT, 3aHMMAIOIIMKCA aHalM30M B pPa3IMUYHBIX cdepax esTeNbHOCTH U
pa3paboTKO¥ MoieNeH Jisl MPOBEICHUS aHAN3a;

b) cnermanucT B BEIOpaHHOM MpeIMETHOM 00J1aCcTH;

C) COTPYHUK BBIOJIHAIOIIUX Y3KHH KpYyT 3aJ]a4 B BBIOpaHHOM 00J1aCTH;

d) coTpyaHUK, KOTOPBIA UMEET OMBIT B TPOrPaMMHUPOBAHUU.

DKCHepT - 3TO

a) CIELUAUCT, 3aHMMAIOUIMICA aHAIM30M B pa3IMYHBIX OOJIACTIX JEATEIBHOCTH U
pa3paboTKO# MoieNel Jisl MPOBEIEHUS aHAN3a,

b) cnenmanuct B BBIOpaHHON MpeAMETHON 00J1acTH;

C) COTPY/IHUK BBIMOJIHAIOIIUX Y3KHI KpYyT 3aJ1a4 B BHIOpaHHOM 00J71aCTH;

d) coTpyIHUK, KOTOPBI UMEET OIBIT B IPOTPaMMUPOBAHUH.

Knaccudukanus -

a) HEKOTOpBI Habop omepauuil Haja 0a30il JaHHBIX, KOTOPBIM paccMaTpUBaeTcs, Kak
€IMHCTBEHHOE 3aBEPIIEHO, C TOYKH 3pEHHs TOJbh30BATENs, JEHCTBHE HAaJl HEKOTOPOH
uH(popMalieit, 0ObIYHO CBSA3aHO C OOpaleHreM K 0a3e TaHHBIX;

b) pa3HOBUAHOCTH CHCTEM XpaHEHHsI, OPHEHTUPOBAHA Ha MOJICPHKKY MpoIlecca aHaIu3a
JTAHHBIX U UX 1IETOCTHOCTb;

C) BBICOKOYPOBHEBBIE CpEJICTBA OTPaXCHUsS WHPOPMAIMOHHOW MOJEIN W OIHCAHUS
CTPYKTYpHI IJaHHBIX;

d) 3TO ycTaHOBJIEHHE 3aBUCHUMOCTH JUCKPETHON BBIXOJAHON IMEPEMEHHON OT BXOJTHBIX
NEPEMEHHBIX.

OO6yuaromas BeIOOpPKA -

a) JTa TPYNNUpoBKa OOBEKTOB (HAOMIOJEHMI) Ha OCHOBE JAHHBIX, OMHUCHIBAIOIINUX
CBOMCTBA OOBEKTOB;

b) Habop maHHBIX, Ka)aas 3alUCh KOTOPOTO MpeacTaBisieT co0oil ydeOHBI mpumep,
COJIep KAIIMM 3aJaHHbIE BXO/Ibl, U COOTBETCTBYIOIINI IIPABUIIbHBINA BBIXOIHON PE3YJIBTAT;



C) BBIBJICHHE B CBHIPHIX JIAaHHBIX PaHEe HEU3BECTHBIX, HETPUBUAIBHBIX, MPAKTUYECKH
MOJIE3HBIX U JIOCTYIHBIX HMHTEPHpPETAluU 3HAHWM, HEOOXOIUMBIX JUIsl MPHUHSTHUS pElIeHUuN B
pa3INYHBIX cepax YeTOBEUECKON IeATEIIbHOCTH.

Ommbka o0y4yeHus -

a) 9TO olKOKa, TOMYIIEHHAs MOJIEJIbIO HA yueOHOM MHOKECTBE;

b) 310 ommoOKa, MoydeHHass Ha TECTOBBIX MTPUMEPAX;

C) UMEHa, TUIIbI ¥ Ha3HAYCHHUSI MTOJICH UCXOAHOM BHIOOPKH JAHHBIX;

d) Habop nMaHHBIX, KaXJas 3alHUCh KOTOPOTO IPEICTaBIIICT COOO0N y4eOHBIM MpuMeED,
COJZIEpPIKAIIETO 3aJaHHbIE BXO/Ibl, U COOTBETCTBYIOLUN IIPABUIIbHBIN BBIXOJHOU pe3yibTart.

JlanHble, paccMaTpuBaeMble B KAKOM-JIHOO KOHTEKCTE, U3 KOTOPOIO MOJIb30BaTEb MOXKET
COCTaBUTh COOCTBEHHOE MHEHHE - 3TO

a) IaHHBIC;

b) 3HaHwMS;

¢) uHpOopMaIHs.

MHOXeCTBO NPUMEPOB, HCIOJIB3YeMOE IS MPOBEPKH pPabdOThl CKOHCTPYMPOBAHHON
MO/JIEJIH, Ha3bIBACTCS

a) TECTOBBIM MHOXECTBOM;

b) MHOXECTBOM BXOJHBIX MIEPEMEHHBIX;

¢) 00y4aroImmuM MHOKECTBOM;

d) MHO>KECTBOM BBIXOJTHBIX MIEPEMEHHBIX.

Mopaenb (anropuT™) Ha3bIBAIOT 00yYaEMbIM €CIIH

a) MOJIETb OCYILIECTBISIET HHTEPAKTUBHOE B3aUMOJICHCTBUE C IKCIIEPTOM;

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

C) MOJIeNb (AJITOPUTM) CAMOCTOSTEIIBHO UCIIOJIb3YET U3BECTHHIE 3aKOHOMEPHOCTH.

Tabnuisl B 6a3ax JaHHBIX MPEAHA3HAUCHBI TS

a) XpaHEHUs JaHHBIX 0a3bl;

b) or6opa 1 06pabOTKN JaHHBIX Oa3bI;

C) aBTOMATHYECKOTO BBIMIOJIHEHUS TPYIIIBI KOMaHI,

d) Bu3yanuzamuu 1aHHBIX.

Data Mining Bkito4aer B ce0s

a) oJluH 0a30BBIN MeTO/1 OOHAPYKEHHsI 3HAHUM;

b) TOIBKO cTaTHCTUYECKHE METOJIbI 00PaOOTKH JaHHBIX JIJIsl U3BJICUECHUS 3HAHHI;

) 60JIBIIOE YHCIIO PA3TMYHBIX METOIOB U3BJICUEHUS 3HAHUM;

d) GosbIIIOE YUCTIO CTATUCTHYECKUX METOIOB U3BJICUCHUS 3HAHUH.

Lesbr0 MOCTPOSHHSI MOJIENIN PETPECCUM MOYKHO Ha3BaTh

a) MPOTHO3UPOBAHME YHCIOBOW 3aBUCUMOM IEPEMEHHON, OCHOBBIBAACh Ha BBIOOpPKE
HENPEePbIBHBIX U/WIIN KaTETOPHAIbHBIX IEPEMEHHBIX;

b) oObenuHeHHE OOBEKTOB WM HAOJIOJACHHM, HAa OCHOBE OJIM30CTH 3HAYECHHH HUX
aTpuOyTOB (IIPU3HAKOB);

C) UCCIIEI0OBAaHUE B3aUMHOM CBSI3U MEXy 00bEKTaMU U/UIIH COOBITUSIMU;

d) pazbuenus MHOXecTBa OOBEKTOB HJIM HAOJIIOJICHUI Ha allpUOPHO 3aJaHHbIE TPYIIIIbIL.

Lenpro 3amaun K1accupUKAIIA MOKHO HAa3BaTh

a) YMCIIOBOW 3aBUCHMOI MEPEMEHHOH, OCHOBBIBASICH HA BBHIOOPKE HENPEPBIBHBIX W/HIIH
KaTerOpUaTbHBIX TIEPEMEHHBIX;

b) oObenuHenne OOBEKTOB WM HAOMIONEHHH, Ha OCHOBE OJIM30CTH 3HAUYEHHH HX
aTpuOyTOB (MPU3HAKOB);

C) UCCIIeIOBAaHHE B3aUMHOMN CBSI3U MEXY OOBEKTaMHU H/HIIN COOBITHSIMU;

d) pa3buenus MHOXKeCTBa OOBEKTOB MJIM HAOIIOAEHUI Ha alpUOPHO 3aJjaHHbIE TPYIIIIHI.

[enbro 3ajaum Ki1acTepu3allii MOKHO HA3BaTh

a) YMCIOBOW 3aBUCHMOI MEPEMEHHOM, OCHOBBIBAsICh HAa BBIOOPKE HEMPEPHIBHBIX W/UIU
KaTeropualbHbIX MEPEMEHHBIX;



b) oObenMHEHHE OOBECKTOB MJIM HAOJNIOACHHN, HAa OCHOBE OJIM30CTH 3HAYCHHN HX

aTpuOyTOB (TIPU3HAKOB);

C) UCCIIEIOBAaHNE B3aUMHOM CBSI3U MEXIY O0BEKTaMHU H/UITH COOBITUSAMU;

d) pazOueHuss MHOXKECTBa OOBEKTOB WJIM HAOIIOICHUI HA allPHUOPHO 3aJaHHBIC TPYIIIIHI.
Lenbto (hopMupoBaHHsI ACCOLUATUBHBIX MPABUII MOKHO HA3BATh

a) YMCIIOBOW 3aBUCHMOI NEPEMEHHOM, OCHOBBIBASICh HA BBHIOOPKE HENPEPBIBHBIX H/HIIH

KaTCropruaJIbHbIX IICPEMCHHBIX

b) oObenuHEHHE OOBEKTOB WJIM HAOJIOJACHHWH, HAa OCHOBE OJIM30CTH 3HAYCHHH HX

aTpuOyTOB (IPU3HAKOB);

C) YCTaHOBJICHUE B3aMMHOM CBSI3M MEXKy OOBEKTAMH H/WIJIH COOBITUSIMH;

d) pazbuenus MHOXecTBa OOBEKTOB HJIM HAOIOJICHHU Ha allpHOPHO 3aJaHHBIC TPYIIIIbIL.
K kiaccy nmpornosupyronux 3agau Data Mining oTHOcHTCS

a) KJacTepu3alus;

b) mouck accounaTUBHBIX MPABUIL;

C) perpeccus;

d) Kimaccudukarusi.

JIBa OCHOBHBIX THIIA JAHHBIX B CTATUCTHKE

a) KQueCTBEHHBIEC U KOJIMYECTBCHHBIE;

b) KOJIMUECTBEHHBIE U CUMBOJIBHBIE;

C) TEKCTOBBIEC U YHCIIOBBIE;

d) BEKTOpHI M MaCCHBEI.

Kpamkue memoouuecxue ykazanus

WTOrOBBI TECT MPOBOAMTCS B AJIEKTPOHHOU (OpME BO BpEMs MOCIECTHETO B y4eOHOM

NIEPUOJE IPAKTUUECKOr0 3aHATUA. TecT cocTouT U3 18 TecToBbIX 3ananuii. Ha BeinonHeHue tecta
orBogutcs 20 mMuHyT. Bo Bpems mpoBeneHMsI TeCTa MCIONb30BaHUE JUTEPATyphl U APYTUX
MH(POPMALIMOHHBIX PECYPCOB JOMYCKAETCS TOJIBKO IO IMPEABAPUTEIBHOMY COIJIACOBAHUIO C

npenoaaBaTcjICM.
Llkana oyenxu
Ne bansl OnucaHue
5 47-60 [TponeHT npaBmIbHBIX 0TBETOB OT 91% 1m0 100%
4 3246 IMpouent npaBmibHBIX 0TBEeTOB OT 80 10 90%
3 26-31 IIponeHT npaBUIbHBIX OTBETOB OT 65 10 79%
2 0-25 IIponeHT npaBuiIbHBIX 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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