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

Llenpio OCBOEHMS IUCUUILIMH bl «BBeneHne B aHanm3 OOJIBIIMX JaHHBIX» SBISETCS
TEOPETHYECKAas U MPAKTUYECKAsI IIOATOTOBKA CTYACHTOB K paboTe ¢ OOJIBIINMHE TaHHBIMU. 3HAHHS,
HOJYYCHHBIE B PE3y/IbTaTe OCBOCHUS AWCIMIUIMHBI, IIOMOTYT IpU cOOpe M aHAIN3e OrPOMHBIX
00bEMOB CTPYKTYPHPOBAaHHOH WIJIM HECTPYKTYPHPOBaHHON WHQOpMAIMU, IMpU pa3padoTKe
MoJIeJIell JaHHBIX U MTOJyYeHUH HOBBIX 3HaHUH. Bce 3To He00X0IMMO BBITYCKHHKY JUIS PEIICHUS
Pa3IUYHBIX 33124 MIPAKTUUECKON M HAYYHO-HCCIIeJ0BATEIbCKOM e TEIIbHOCTH.

3agaun OCBOCHUS TUCIUIUINHBL:

* IPHOOpETEHHE CTYACHTAMH 3HAHUH O TEXHOJOTHUSAX MMOJIrOTOBKH, XpaHCHUs, 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)

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)
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 0D0 B1.B 5 3 55 18 36 0 1 0 53 €]
CHCTEMBI U
TEXHOJIOTHU

4 CTpyKTypa U coiepKaHue QM CUMILIHHBI (MO1YJIs1)

4.1 CTpykTypa IucuMIuiHbl (Moays) ajass ODO

TemaTnueckuil miaH, OTpa)karoLUil coAep)kaHUe NUCLUILIMHBI (MepeueHb pa3fesioB U
TEM), CTPYKTYPUPOBAHHOE 110 BUJIaM y4€OHBIX 3aHATHH C yKa3aHHEM UX 00bEMOB B COOTBETCTBUU
¢ yueOHBIM IJIaHOM, NpHBeJieH B Tabaule 3.1

Tabmuma 3.1 — Paznens! JUCHUIUIMHBL (MOAYJIS), BUABI yUeOHOU NEATeNbHOCTH U (hOpMBI
TeKymero KoHTpos st OPO

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

Bsenenue B ananmus
1 | Gompmmx ganHBIX. O030p Pa1 2 0 0 10 cobecenoBaHne
HCTOYHUKOB HHPOPMAIIHH.
TeXHOIOTHH XpaHEeHHS 1
2 | obpaboTku GoabIINX PA1 2 0 0 4 cobecenoBaHue
JTAHHBIX.
CoBpeMeHHbBIE
MpPOrPaMMHBIE CPEICTBA
a”anu3a 60JbIHUX 00bEMOB
nHdopMaImu.
Mertonbr 00paboTKH U
aHayM3a GOJBIINX JAHHBIX.
C6op u xpaHeHHe OONBIINX
JaHHBIX.
Mertop1 06pabOTKH,
aHanM3a ¥ BU3yaIn3alun
GOJBIINX TaHHBIX B
nporpamme RStudio.
HToro nmo Tadmune 18 36 0 53

PI1 2 0 0 4 cobeceoBaHue

Pl 10 4 0 10 cobecenoBanne

P12 2 6 0 10 cobecenoBanue

P12, PJ13 0 26 0 15 cobecenoBanne




4.2 Conep:xaHue pa3aejioB U TeM JUCHUILTHHBI (MoayJs) nias ODPO

Tema 1 Bseoenue 6 ananus oonvuiux oanusvix. O030p ucmoyHuKo8 uHgpopmayuu.

Conepxanrie Tembl: OCHOBHBIC OIPEIEIICHUS, TEPMHUHBI, 3aJauydl aHaiu3a OOJBIINX
naHHbIX. Borpocsr 6e3onacnoctu. [lonstiue Data Mining. KoruutusHsli ananu3 nanabix. O030p
UCTOYHUKOB mH(MopMaru st Big Data (OTKpbIThIE HCTOYHUKH WHPOPMAIIUU: CTATHCTUYECKUE
cOOpHUKH, ONMyOJIMKOBAaHHBIE OTYETHl M PE3yIbTAaThl HCCIEAOBAHHMA; MOCTYH K 3aKpBITON
uHpopmanun). Metoauku cOopa TaHHBIX.

@opMbl U METOABI MPOBEACHUS 3aHATUI MO TeMe, MPUMEHsSEMble 00pa3oBaTeIbHBIE
TEXHOJIOTUH: JICKIIUU, HA KOTOPBIX JIa€TCSI OCHOBHOM CHCTEMAaTH3HUPOBAHHBIN MaTEPUAI TI0 TEMaM.

Buasl camMOCTOSATENBHOM TOATOTOBKH CTYIEHTOB II0 TEME: YTEHHE IpeaaracMoin
JUTEPATyphl, TOATOTOBKA K COOECEIOBAHUIO, HTOTOBOMY TECTY.

Tema 2 Texnonoeuu xpanenus u 06pabomru 6OIbUUX OAHHBIX.

Conepxanue Tembl: O030p TEXHOJIOTUH XpaHEHHsI OOJNBINUX JaHHBIX. ba3bl JaHHBIX.
CucreMsl ynpapiieHus: 0azamMu JaHHbIX. Monenu JaHHBIX. [[0roTOBKa MCXOMHBIX JaHHBIX JIJIS
aHaJM3a: TepBUYHAsT 00pa0bOTKa M BU3YyaJIN3allUsl HMCIOLIMXCS TaHHBIX.

@dopMBI ¥ METOJBI TPOBEACHHS 3aHITHHA 10 TeMe, NMPUMEHSIEMbIe 00pa30BaTeIbHBIC
TEXHOJIOTUH: JICKIIUHU, HA KOTOPBIX JIa€TCSI OCHOBHOM CUCTEMaTH3UPOBAHHBIM MaTepHal 1o TeMaM.

Bunel camMoCTOSTENTbHOM TOATOTOBKH CTYJASHTOB IO TEMe: YTCHHE IpeJraracMoun
JIUTEPATyphl, IOJATOTOBKA K COOECEIOBAHUIO, HTOTOBOMY TECTY.

Tema 3 Cospementble npoepammmusie cpedcmsd anaiusa 601buux 06vemos uHpopmayu.

Conepxanre TeMbl: O030p COBPEMEHHBIX MOMYJISIPHBIX MPOTPAMMHBIX CPEACTB aHAIH3a
nanHbiX. [lnaTHbie, OecruraTHble TporpaMMHbie cpeacTBa: Statistica, SPSS, Excel, R-Studio u
JIPYTHE; UX TPEUMYIIECTBA M HEJIOCTATKH.

dopMbl ¥ METOJIbI IPOBEJACHHS 3aHATHH 10 TeMe, MPUMEHSIEMbIe 00pa3oBaTelIbHbIC
TEXHOJIOTHH: JICKITUH, HAa KOTOPBIX JIAETCSI OCHOBHOM CUCTEMATU3UPOBAHHBINA MaTEPHAII IO TEMaM.

Buapl caMOCTOSATENIBHOW IOATOTOBKH CTYJIEHTOB II0 TEME: YTEHHUE IpeiaracMoi
JUTEPATYypPBI, IOJITOTOBKA K COOECETOBAHUIO, UTOTOBOMY TECTY.

Tema 4 Memoowr obpabomku u anaruza OOALUWUX OAHHBIX.

Conepxanue Tembl: OCHOBHBIE IOHATHUS MaTEMaTHYECKON CTAaTUCTUKU. MeTo/bl aHaIu3a
JMAHHBIX: JIECKPHUIITUBHAs CTATUCTHKA, KPHUTEPUU JUII TIPOBEPKM Ha HOPMAaIbHOCTDH
pacripesiesieHus ; mapaMeTpuyecKie, HemapaMeTpuueckue, HOMUHAIbHbBIE METOABI (KPUTEPUH JIs
OTIpeNieNIeHUs] 3HAYMMOCTH pa3iMuuii B BBIOOpKaX, OMpEIeNIeHHEe 3aBHCHMOCTH MEXKIY
NEPEMEHHbIMH, TOCTPOCHHE PETPECCHOHHBIX MOJETeH, AMCIEPCUOHHBIM, KJIacTepHBIH,
JTUCKPUMHUHAHTHBIN, (PaKTOPHBIN aHAIN3bI).

@®opMbl U METOABI MPOBEACHUS 3aHATUI NO TeMme, MpUMEHseMble 00pa3oBaTeIbHbIE
TEXHOJIOTUH: JICKIINHU, HAa KOTOPBIX JIa€TCsI OCHOBHOM CHCTEMAaTH3MPOBAHHBINA MaTEPUaI TI0 TEMaM.

Buasl camMOCTOATENBHOW TOATOTOBKM CTYJIEHTOB II0 TEMe: YTEHHE IpeasaraeMoi
JUTEPATypHl, TOATOTOBKA K COOECEIOBAaHUIO, HTOTOBOMY TECTY.

Tema 5 Coop u xpaneHue 6O1bUUX OAHHBIX.

Conepxxanue Tembl: [IoMCK MCTOUYHMKOB MH(pOpMANUK B ceTH VIHTEpHET: OTKPBIThIE U
3aKpBITBIE HMCTOYHMKHM JaHHBbIX. Ilopram oTkpbITBIX naHHbIX P®. CoxpaHeHHME IaHHBIX B
nporpamme MS Excel. [Ipeo6pazoBanue u nepBudHas 00pad0OTKa TaHHBIX.

@®opMBI U METOABI TMPOBEACHUS 3aHATHH MO TeMe, MpUMEHseMble 00pa30BaTelbHBIC
TEXHOJIOTUH: MPAKTUYECKUE 3aHATHSI MPOBOAATCS B KOMIBIOTEPHOM Kjlacce C MCIIOJIb30BaHHEM
nporpamMMm RStudio (mpenonaBatenb u3naraer Temy, NPUBOAUT MPUMEPHI U JaeT 3aJaHue IS
CaMOCTOSITENIFHOTO BBIIOJIHEHUS, TPU HEOOXOIUMOCTH KOHCYJIBTUPYET CTYIEHTOB).

Buasl camMocTOATENpHON TOATOTOBKH CTYISHTOB IO TeMe: IOATOTOBKA OTYETa II0
IPaKTUYECKUM paboTaM, IOJArOTOBKA K HTOTOBOMY TECTY.



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

Copepxanuie Temsbl: [IpeacraBienue UCXOAHBIX JaHHBIX B porpamme RStudio (BexTopsl,
MACCHBBI, MATPHIIbI, CITUCKH, Ta0uuilbl). CTaTucTudeckas 00padoTKa NaHHBIX B porpamMmax MS
Excel u RStudio: moacuer omucarenbHBIX CTaTUCTUK, rpaduuecKkoe MPeICTaBICHHUE JaHHBIX.
['pynnupoBKa JNaHHBIX, OOHApYKEHHE 3HAYMMBIX 3aBUCHMOCTEH W TEHICHLUUN B pe3yibTare
aHaJIM3a UMeroIencss THOpPMaIUK, BbISBICHUS OTHOIIEHUN MEXTy JaHHBIMU Pa3IMYHOrO THIIA.
[IprMeHeHHEe PAa3TUYHBIX METO/OB BBIACICHUS, U3BJICUCHUS U TPYIITHUPOBKH JAHHBIX, KOTOPHIE
MO3BOJISIOT BBISIBUTH CUCTEMATU3UPOBAHHBIE CTPYKTYPBI JAHHBIX M BHIBECTH U3 HUX MpaBHIIa JJIs
IPUHATHS PELIEHUI U NPOTHO3UPOBAHMS UX IMOCIEACTBUM (PErpecCUOHHBIN, TUCIEPCUOHHBIN,
KJIQCTepHBIM, JUCKPUMUHAHTHBINA, (aKTOpHBIA aHanu3el). Bo3moxHOCTH rpaduueckoro
npezacrasieHus uHpopmanuu B mporpamMe RStudio: rpadumueckne (yHKIMHM OTOOpa)keHUs
OJIHOMEPHBIX U MHOTOMEPHBIX TaHHBIX, rpa@UuecKuil BHIBOJ C HUCIIOJIb30BAHUEM IpapUuecKux
apaMeTpoB.

@opMbl U METOJBI NPOBEACHHS 3aHITUN MO TeMe, MpPUMEHseMble 00pa3oBaTeIbHbIC
TEXHOJIOTUH: TPAKTHYECKUE 3aHATHS MPOBOAATCS B KOMIBIOTEPHOM KJIacce C MCIIOJIb30BAaHHEM
nporpammel RStudio (mpenonaBarens u3naraet TeMy, NPUBOAUT MPUMEPHI U JaeT 3a/laHue s
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 CHCTEMATU3UPOBAHHBIA MaTEPHUAI IO TEMaAM.

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

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

[IpomexxyTouHas aTTecTaius - UTOTOBBIM TECT.

5.2 OcoOeHHOCTH OpraHu3anuu OO0y4YeHHsl AJS JHI C OrPAHHYCHHBIMH BO3MOKHOCTAMH
310pPOBbSI U HHBAJIH/I0B

[Tpu HEOO6XO0IMMOCTH OOYUAIOIIMMCS U3 YHCIIA JIUL C OTPAaHUYEHHBIMH BO3MOYKHOCTSIMU
3/10pOBbsI ¥ MHBAIMJIOB (I10 3as1BJICHUIO O0y4arOUIerocs) npeaocTaBisieTcs yueoHas
uHpOpMaIKs B TOCTYIHBIX (POpMax C yUeTOM UX UHANBUAYAIBHBIX MCUXO(PU3NIECKUX
0COOEHHOCTEH:

- JUIS JIUI] C HAPYIIEHUSMU 3pEHMs: B Ie4aTHOH popme yBenndeHHbIM mpupTOM; B hopMme
NIEKTPOHHOIO  JOKYMEHTAa;  WHAUBUAYalbHbIE  KOHCYJIbTAlUM  C  IPUBJICYECHUEM
TU(dI0CYpIOTIEPEBOIUNKA; MHANBUAYAIbHbIE 331aHUSI, KOHCYIbTAIIUH U JP.

- 17151 JIM1I C HApYIICHUSIMU CiIyXa: B IeyaTHOH (hopMme; B popMe 2JIEKTPOHHOTO JOKYMEHTA;
WHAMBUAyalIbHbIE KOHCYJNbTALIUM C TPUBJICUEHUEM CYpAONEPEBOJUMKA; HWHAMBHUAYaJIbHbIE
3a/1aHusl, KOHCYJIBTALUU U JIp.



- IUTs1 JTUIT C HApYLICHUSIMU OTIOPHO-BUTATEILHOTO alllapaTa: B euaTHo# ¢popme; B hopme
3JIEKTPOHHOI'O TOKYMEHTa; MHIAUBHUAYaIbHBIE 3a1aHUs, KOHCYIbTALUK U JIP.

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

B coorBerctBun ¢ TpeboBanmsimu PI'OC BO mis arrectaumu oOydarommxcs Ha
COOTBETCTBHE HX NEPCOHAIBHBIX JOCTIDKCHHH IIAHUPYEMBIM pe3yibTaraM OOydeHHus 10
JUCHUTUTMHE (MOAYIIO) CO3AaHbl (POHIBI OLIEHOYHBIX CPEACTB. THIIOBBIE KOHTPOJIBHBIC 3aJaHHS,
METOJIMYECKHE MaTepHaibl, ONpPECIIOINe IPOLEeIyphl OICHWBAHHUA 3HAHWHA, YMEHUH WU
HaBBIKOB, a TAK)KE KPUTEPUH U NIOKA3aTeIH, HEOOXOAUMBIE [Tt OLICHKU 3HAHUH, 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 W 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
wiatpopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/561038 (mata oOpareHus:
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 peaakiueit B. C. Mxurapsina. — 2-e u3.,

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

7.2  /lononnumenvnasa numepamypa

1. Kpusonanos, C. 5., Marematuka Ha Python : yuebnuk / C. 5. KpuBonanos, M. b.
XpunynoBa. — Mocksa : KuaoPyc, 2025. — 455 ¢. — ISBN 978-5-406-13759-8. — URL:
https://book.ru/book/955467 (nata obpamienus: 18.06.2025). — TeKcT : 3I€KTPOHHBI.

2. OCHOBBI TEOpPHUH BEPOSTHOCTEH M MAaTeMaTWYeCKOH CTATUCTHKH :@ Yyd4e0.-METO.I.
nocobue / T.M. Bonsinkuna; I'.B. Bopounna .— Opén : U3a-Bo Open 'AY, 2018 .— 90 c. —
URL: https://lib.rucont.ru/efd/684477 (nata oopamenus: 04.08.2025)

7.3 Pecypcot ungpopmayuonno-menekommynuxayuonnou cemu "Hnmepnem',
6Knuan npogeccuonanvhovie 06a3vl OAHHBLIX U UHPOPMAUUOHHO-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
nocryna: http://oaji.net/

6. Ilpesunmentckas Oubnuoreka wuMm. b.H.Enpimna (0a3a [maHHBIX —pa3iHYHBIX
npodecCHOHANIBHBIX 00acTei) - Pexxum nocryna: 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 TEXHOJIOTHIl, UCNOJIb3yeMbIX MPH OCYIIECTBJIEHHH 00pPa30BaTEJbLHOIO
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 o0ecIieyeHue:

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
2024

dopma 00ydeHuUsI
OYHas

Bmagusoctok 2025



1 Ilepedennb (popMHEpyeMbIX KOMIIETEH M

Haszsanne OITOII BO,
COKpalleHHOe

Kon u popmynupoBka KoMHeTeHIN

nu

Kon u popMynrpoBka HHANKATOPA TOCTIKCHUS
KOMITCTEHITHU

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

HUCIUITIINHBI

IMpomexyrouHas at

Texymii KOHTPOJIb
yit p TecTalus

Ounas popma o0ydeHHs

PJI1 3HaHUe : OCHOBHBIX METO
JIOB 00pabOTKY M aHAIIN3a

0OJIBIINX JaHHBIX

1.1. BBenenue B ananus 6
OJIBINUX JaHHBIX. O030p
HUCTOYHHUKOB MH(OpMaIu
H.

CO6GCG,Z[OB3HI/IG Tect




1.2. TexHONIOrMM XpaHEHU
st 1 00paboTku 6osbinx | CobecenoBanue Tect
JAHHBIX.
1.3. CoBpeMeHHbIE TPOrp
AMMHBIE CPE/ICTBA AHATH3 | GecenoBanye Teer
a OompImx 00BEMOB HH(
OpMaIHH.
1.4. Metonsr 06paboTKn
" aganm3a 6onpmnx naHH | CobecemoBanne Tect
BIX.
P12 VMeHnue : mpoBOAUTL cpa | 1 5. C6op u xpaHeHue 60
BHUTEJIbHBIHA aHATM3 U BB | 1oy aHHbIX. Cobecenopanne Tecr
00p CTATUCTHYECKIX MET
0J10B JUTS AHATH3A KOHKDE 1.6. MeTomb1 00pabOTKH,
THBIX JIAHHBIX AHATMA W BUSYMSAMHIHI | 5000 o panme Tect
OOJBIINX TaHHBIX B IPOT
pamme RStudio.
P13 Hagbik : npuMeHeHus cta
TUCTHYECKUX MeTOOB T | 1.6. MeToas! 00paboTKH,
st 00pabOTKM M aHaNMM3a 6 | aHaM3a M BU3YaJIH3aIluH
CobecenoBanne Tect
ONBIIAX 00BeMOB HH(OP | OONBIIMX TAaHHBIX B IPOT
Mall{y ¢ ucnojib3oBanneM | pamme RStudio.
nporpammbl RStudio

4 Onucanue npoueaypbl OCHUBAHUA

KauectBo copmupoBaHHOCTH KOMICTCHIIHIA

Ha JaHHOM OTall€ OLCHHUBACTCA II0

pe3ysbTaTtaM TEKYIIUX U IPOMEKYTOUHBIX aTTECTAIUi MPH MOMOIIN KOJMYECTBCHHOHN OIICHKH,
BBIPDAKEHHOU B Oayax. MakcumanbHas cymMma OajuioB IO JucuMIUIMHE (Moaynto) paBHa 100

OaszaM.
Bun yueOHoI nesaTenbHOC OneHOYHOE CPENCTBO
™ CobecenoBanune Tect Htoro
Jlexun 10 10
IpakTHyueckue 3aHATHS 30 30 60
CamocTosiTenbHas padboTa 10 10
Wrorosas arrecramust 20 20
Uroro 40 60 100

CyMmMma 6aioB, HAOpaHHBIX CTYJIEHTOM IO BCEM BUJIaM YUY€OHOH ACSATEIHHOCTH B paMKax
JTUCITUTLINHBL, IEPEBOJUTCS B OIIEHKY B COOTBETCTBUHU C TaOIHUIICH.

CymmMma Gamto
B

1O JIMCLUILTH
HE

O1eHKa 110 TPOMEXx
YTOUHOH aTTecTalnu
u

XapaKTepI/ICTI/IKa KadueCTBa C(bOpMPIpOBaHHOCTI/I KOMIICTCHIIUHN

ot 91 mo 100

«3a4TeHOY /
COTJIIMYHO»

CTyzieHT IeMOHCTPHpPYET CHOPMHUPOBAHHOCTh JUCIMILTHHAPHBIX KOMIIETESHIINH, 00Ha
PY’KHBaeT BCECTOPOHHEE, CHCTEMATHIECKOE U TITy0OKOe 3HaHNe y4eOHOro MaTeprana
, YCBOMJI OCHOBHYIO JIUTEpPaTypy ¥ 3HAKOM C JOMOJHHUTEIBHON JIUTEPATypoii, pekoMe
H/IOBaHHOU IPOTPaMMOi, yMeeT CBOOOIHO BBIMONHATE MPAKTUIECKHE 3aJaHUs, MIPeJ
YCMOTpEHHBIE TTPOTrPaMMOH, CBOOOIHO ONIepHpyeT MTPHOOPETEHHBIMH 3HAHUSAMH, yMe
HUSIMH, IPUMEHSAET UX B CUTYAIMSIX MOBBIIEHHOH CI0KHOCTH.

ot 76 o 90

«3a4TeHOY /
«XOPOIIO»

CTyzieHT IeMOHCTPUPYET CPOPMHUPOBAHHOCTD JUCIUILTHHAPHBIX KOMIIETEHIMI: OCHO
BHBIC 3HAHUsI, yMEHUs OCBOCHBI, HO JOIYCKAIOTCSI HE3HAYNTEbHbIE OIIMOKH, HETOUYH
OCTH, 3aTPyIHEHHS IPU AaHATTMTUYECKUX ONIEPALIUAX, IEPEHOCE 3HAHUN U YMEHUI Ha H
OBBIE, HECTAHIAPTHBIE CUTYallUH.

or 61 no 75

«3a4TEHOY /
«yJOBJIETBOPHUTEID
HO»

CTyzeHT AeMOHCTPHPYET CPOPMHPOBAHHOCTH TUCIUIUIMHAPHBIX KOMIIETEHIIHI: B X0
Jie KOHTPOJIBHBIX MEPOIIPHUATHI HOITYCKAIOTCS 3HAYNTENbHBIE OIINOKH, TPOSIBIIETCS O
TCYTCTBHE OTJEIbHbBIX 3HAHUH, YMEHUI, HABBIKOB I10 HEKOTOPHIM AUCIIUIUIMHAPHBIM K
OMITETEHIIUSAM, CTYAEHT UCIBITHIBAET 3HAUUTEIIbHbBIE 3aTPYAHEHHS IPU ONIEPUPOBAHU
Y 3HaHMSIMU M YMEHMSMH IIPH UX TIEPEHOCE HAa HOBBIE CUTYAIIHH.

or 41 o 60

«HE 3a4TEHO» /

v CTyAC€HTa HE C(bOpMPIpOBaHbI JUCHUIUTMHAPHBIC KOMIIETCHIIUU, ITPOABJIACTCA HEA0C
TaTOYHOCTh 3HaHPII71, yMeHHﬁ, HaBBIKOB.




«HEYOBJIETBOPUTE
JIBHO»

ot 0 10 40 «HEYOBJIETBOPUTE

«HE 3a4TCHO» /
JlvciuIHapHbIC KOMIIETEHIIMU HEe COPMUPOBAHEL. [IpOSBISIETCS MOTHOE HITH MPaK

TILHOY THYECKU ITOJHOE OTCYTCTBUE 3HaHHfI, yMeHI/II‘/'I, HAaBBIKOB.

5 HpI/IMepHLIe OLICHOYHBIC CpEeACTBA

5.1 IlpumepHBIii epevyeHb BONMPOCOB MO0 TeMaM

ok wnE BOOXNoOALNE

™=

9.

10.

KounTtpoJbHble Bonpochl 1Jis1 co0ece10BaHNS 110 TeMaM
Tema 1. Beegenue B ananu3 6osbmux gaHHbIX. O030p HCTOYHUKOB WH(OpPMAITUH.

Jaiite onpeneneHe NOHATUIO «MHPOPMALIMOHHBIE PECYPCHI».

Uro o3HavaeT «MHPOPMALMOHHBIA TOUCK»?
HNHpopMalnOHHO-KOMMYHHUKALMOHHBIE TEXHOJIOIMH, YTO 3TO?
[lepeuncinure OCHOBHBIE KOMIIOHEHTHI IPOLIECCa MOUCKA HH(POPMALIUH.
Onpenenure NOHATHE «MH(DOPMALIMOHHBIE CUCTEMBD».
OxapaxTepu3yiTe HopTail OTKPBITHIX JaHHBIX PO.

Omnpeznenure CyIIHOCTb MOHATUSA «OOJIbIINE JaHHBIEY.

Omnpenenure nonstue Data Mining.

KakoBsl riaBHbIe IPOOIEMBI 6€30IIaCHOCTH «OO0JIBIINX TAHHBIX»?

. JlaliTe XxapakTepuCTHKY MpUHIHITY Oe30macHocTH «intelligencey.

Tema 2. TexHonoruu xpaneHusi 1 00padOTKH OOJIBIITUX JAHHBIX.

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

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

Uro BKIIIOYAET nepBUYHAst 00paboTKa JaHHBIX?

Tewma 3. CoBpeMeHHBIE TPOrpaMMHBIE CPEJICTBA aHATN3a O0JIBIIUX 00bEMOB HHGOPMAITHH.

[Mepeunciure MporpaMMHBIC CPEICTBA aHAM3A JaHHBIX: [UIATHBIC U OCCIUIATHBIE.
[IpenmymecTBa padoTta ¢ JaHHBIME B Tiporpamme R-Studio.
KaxoBbI BO3MOXKHOCTH TPE/ICTABICHUS JaHHbBIX B porpamme R-Studio?

Tema 4. CraTucTuyeckue MCETOJbI aHAaJINW3a JaHHbIX.

Onummre cBOCTBAa HOPMAJIBHOT'O PACIIPEEIICHUS.

Onpenenure pa3nuyus MeXIy apaMeTpUIECKUMHU, HElTapaMeTPUUYECKUMU U
HOMMHAJIbBHBIMHA METOJIaMHU.

Kputepuu ans onpeznenenus pa3inyuii B BBIOOpKax.

Onummure OCHOBHYIO MJIEI0 KOPPEISALIMOHHOTO aHATIN3A.

Uro mokassiBaeT k03¢ duriuent koppensaun [Tupcona?

KoadduimeHTs! cBsI3M MeX 1y TepeMEHHBIMH, HE TOAYMHSIOIINMUCT HOPMAIBHOMY
3aKOHY pacIpeeIeHusl.

JlJ11 yero NpUMEHSI0T PErPECCUOHHBINA aHAIN3?

TuIBI perpecCHOHHBIX MOJIENEH.

Kak npoBepuTh a1eKBaTHOCTh IOCTPOEHHOM pEerpeCCUOHHOM Moenn?
OcHoBHast ujiest AMCTIIEPCUOHHOTO aHATN3a.




11. CymHoCTh KJIaCTEpHOr0 aHAIU3a.
12. JInst 94ero uCnoyib3yrT TUCKPUMUHAHTHBIN aHAIH3?
13. Lenu npumeHeHUs1 GaKTOPHOTO aHATU3A.

Kpamkue memoouuecxue ykazanus

CobecenoBanue MPOBOAUTCS MOCIE U3YUYCHHS COOTBETCTBYIOMEH TeMbl. [IpenomaBarens
B YCTHOU (popMe 3aaeT BOIPOCHI CTYICHTaM Ha JICKIIMOHHBIX 3aHITHSIX.

LIxana oyenku

Ne Bamsl Onucanue

5 31-40 [TpoLieHT MpaBHIBHBIX M 000CHOBAaHHBIX OTBETOB OT 95% 1o 100%

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

3 11-20 IIponeHT nNpaBUIBbHBIX OTBETOB C IOMOIIBK HABOSIUX BOIPOCOB OT 65 10 79%
2 0-10 IIponeHT npaBUIbHBIX OTBETOB OT 45 10 64%

5.2 Ilpumepsl 3agaHU AJ15 BBINOJHEHNs MPAKTHYECKUX padoT

IIpumepHBIii TNepevyeHb TEMATHKH NPAaKTHYEeCKHMX 3aJaHMii, IO pe3yJbTaram
KOTOPBIX MPOBOAUTCSH TECTUPOBAHHUE YMEHHM M HABBIKOB:

Tema 1. COop HaHHBIX U3 Pa3IMYHBIX HCTOYHUKOB B ceTu VHTepHeT. [lopTanm OoTKphIThIX
naHHbix PO. Xpanenue nanusix B nporpamme MS Excel.

Tewma 2. [lepBuuHbIil aHAJIN3 JaHHBIX U BU3yalu3alus JaHHbBIX B Iporpamme Excel.

Tema 3. 3nakomctBo ¢ mporpammoii RStudio. Cunrakcuc. IlpencraBieHne MCXOAHBIX
JMaHHBIX B mporpamMme RStudio (BeKTOPHI, MaCCHBBI, MATPHIIBI, CICKH, TAOJIHUIIBI).

Tema 4. Bei6opka 1 npeoOpa3oBaHue UCXOIHBIX JaHHBIX B Iporpamme RStudio. Y nanenue
MPONYIICHHBIX 3HAYEHHUI.

Tema 5. Craructuueckas o0paboTka maHHbix B mnporpamme RStudio: moacuer
ONMCATEIbHBIX CTATUCTHK.

Tema 6. Bo3moxkHOCTH Trpaduueckoro mnpeacTaBieHuss HHPOpPMAIUU B MpOrpaMMme
RStudio: rpadudeckne GyHKIUU OTOOpaKCHHSI OJHOMEPHBIX W MHOTOMEPHBIX JIAaHHBIX,
rpaduueckuii BEIBOJI C UCTIONIB30BAaHHEM IrpapUuecKux mapamMeTpoB.

Tema 7. 3akoHbI pacupeieleHusl BEpOATHOCTEN, pean3oBanHble B R. [IpoBepka naHHBIX
Ha HOPMaJbHOCTb pacnpezenenus: kpurepuu lllanupo-Yunka, Konmoroposa-CMmupHoBa u ap.
YpoBeHb CTATUCTUUECKOH 10CTOBEPHOCTH.

Tema 8. CpaBuenue BoiOOpok. Kputepuit Cthronenta, Kpurepuit corsacust Xxu-kpajapar
[Tupcona, Kpurepuit Konmoroposa-CmupHoBa.

Tema 9. Hemapamerpuueckue METOABI CPaBHEHUS MJIs 3aBUCHUMbBIX M HE3aBUCHUMBIX
BBIOOPOK: KpuTepuil YuikokcoHa, kpurepuit Kpackena-Vosmnuca.

Tema 10. Koppensuuonnslii ananu3. Pacuer ko3dduuumentor xoppemsuuu Ilupcona,
Cnupmena, Kennamna

Tema 11. PerpeccronHslii aHanu3 (MHHEWHas 3aBUCHUMOCTH). llocTpoeHue nHHENHHOMN
Mozenu. [IpoBepka aeKBaTHOCTH TOCTPOSHHON MOJIEIIN.

Tema 12. PerpeccuoHHbli aHanu3 (HeNuHeWHas 3aBUCUMOCTh). OmnpeaeneHue Buia
3aBucuMoctu. ITocrpoenne monenu. IIpoBepka aneKkBaTHOCTH TOCTPOEHHOM MOJEIH.

Tema 13. OgHodaKTOPHBIN TUCTIEPCUOHHBIN aHAIN3.

Tema 14. MHOTO(QaKTOPHBIN TUCTIEPCUOHHBIN aHATU3.

Tema 15. @akTOpHBIN aHANIH3.

Tema 16. KnacrepHblii aHans.

Tema 17. Bo3MOXHOCTH TpaduyecKkoro MnpejacTaBieHuss WHGOpPMAMKU B Iporpamme
RStudio: rpaduyeckne QyHKIHMM OTOOpaKEHHS] OJHOMEPHBIX W MHOTOMEPHBIX JTaHHBIX,
rpaduuecKkuii BBIBOJ C MCIIOJIb30BAaHHEM I'paMueCcKuX MapaMeTpoB.

Kpamkue memoouueckue ykasanus

Ha BrInosnHeHne oAHo# mpakThuyeckoil paboThl OTBOIUTCS HE OoJiee ABYX aKaJeMUYECKHX
yacoB. Temsl Jornyecku 00beauHsI0TC B Moaynu (3-4 TeMbl Ha OJUH MOJIYJb).



[Tocne BBIMOTHEHUS KaXI0TO y4eOHOTO MOIYJISI CTYACHT BBITIONHSIET IPOBEPOUYHBIN TECT.
B Tect BKIIOUEHBI KaK KOHIENTYyaJlbHBIE BOMPOCH], TaK U BOIPOCHI, CBSI3aHHBIE C CO3JaHUEM
CKPHIITA, C OLICHKOMN BBIYMUCIIIEMbIX MTOKA3aTeleH.

LIxana oyenku

BrimonHeHne MpakTHYeCKuX 3a/IaHui OLIEHUBACTCS 110 Pe3yIbTaTaM co0eCceIOBaHMSI.

5.3 UToroBbIii TECT

Jannsble - 3T0

a) (bakThl, XapakTepU3yomue 00BEKThI, TPOIECCHI, IBJICHUS MMPEAMETHON 00J1acTH

b) nmannHble, paccmMarpuBaeMble B KaKOM-JTHMOO KOHTEKCTE, M3 KOTOPOIrO IOJb30BaTEINb
MOJKET COCTABUTh COOCTBEHHOE MHEHUE

C) 3aKOHOMEPHOCTH MpPOOJIEMHON 005IacTH, MOJIyY€HHBIE B pe3yjbTaTe NPaKTUYECKOM
JESTEIIbHOCTH ¥ MPOPECCHOHATBHOTO OTBITA, TTO3BOJISIONIUE CICIIHATUCTAM CTaBUTh U PEIIaTh
3aJa4u B 3TOM 00iacTu

d) cBexenusl, epenaBaeMple JIOJbMHU YCTHBIM, TUCBMEHHBIM WJIM IPYTUM CIIOCOOOM

Kakum npuznakom He 00agaroT 00bIlIre JaHHbIE?

a) MHOrooOpa3ue JaHHBIX;

b) n10CTOBEpPHOCTD JTAHHBIX;

C) CKOPOCTh HaKOIUICHUS JaHHBIX;

d) Tunm3anuei HCXoIHBIX JTaHHBIX.

Cnabo CTpyKTypupOBaHHBIE TaHHBIE MOTYT OBITH 3alMCaHbI B opMe

a) Ta0JIuII;

b) oTenBHBIX BEKTOPOB (CTPOK);

C) 3amucel MpoU3BOJILHOM MOCIIEI0BATENLHOCTH;

d) TabnuIl ¥ OTHOIICHHMIA.

HecTpykTyprupoBaHHbBIE TaHHBIC MOTYT OBITh 3aIMICAHEBI B JopMe

a) TabmuIr;

b) 3amnuceii MpoN3BOILHOM MOCIEAOBATEIBHOCTH;

C) TaOJIuIl ¥ OTHOIICHUH;

d) 3anuceit TpOU3BOJILHON JTHHBI.

AHAaNUTUK- 3TO

a) CHEIHMaJIUCT, 3aHMMAIOIIMKCA aHalM30M B pa3IMUHBIX cdepax IesITeNIbHOCTH U
pa3paboTKOoI Mozene Jisk MPOBECHHS aHAN3a;

b) cnenmanuct B BRIOpaHHOM MpeIMETHOM 00JI1acTH;

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

d) coTpyaHUK, KOTOPBI UMEET ONBIT B TPOTPaMMHUPOBAHUH.

DKCHepT - 3TO

a) CIEUHUATUCT, 3aHUMAIOIIMICS aHAM30M B PA3JIMUHBIX OOJIACTAX NEATEITBHOCTH H
pa3paboTKoi Mozene Jisk MPOBECHHS aHATN3a;

b) cnenmanuct B BRIOpaHHOM MpeIMETHOM 00JI1acTH;

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

d) coTpyaHUK, KOTOPBI UMEET ONBIT B TPOTPAMMHUPOBAHHUH.

Knaccudukanus -

a) HEKOTOPBIM HaOop omepanuii Haj 0a30i JaHHBIX, KOTOPBIA paccMaTPHUBAETCS, Kak
€MHCTBCHHOE 3aBEpIIEHO, C TOYKH 3PEHHs I0JIb30BaTeNs, JEHCTBHE HAJ HEKOTOPOM
nHpopmaret, 0OBIYHO CBSI3aHO C OOpaIIeHneM K 0a3e JaHHBIX;

b) pa3HOBUAHOCTH CHCTEM XpaHEHHsI, OPUEHTHPOBAHA HA TOJJCPXKKY Ipoliecca aHaIu3a
JTAHHBIX M WX IIEJIOCTHOCT,

C) BBICOKOYPOBHEBBIE CpEACTBA OTpaKEHUS HH(POPMAIIMOHHON MOJENW U OIMUCAHUS
CTPYKTYPHI IAHHBIX;

d) 5TO ycTaHOBJIEHHWE 3aBUCHMOCTH JTUCKPETHON BBIXOAHOW MEPEMEHHON OT BXOJHBIX
MePEMEHHBIX.



Ooyuaromiast BEIOOpKaA -

a) dTa TPYNIUPOBKA OOBEKTOB (HAONIOJCHHWI) HAa OCHOBE JAHHBIX, OIMCHIBAFOIINX
CBOMCTBA OOBEKTOB;

b) Habop AaHHBIX, KaXdas 3alUCh KOTOPOTO MPEICTaBIsSET COO0OM y4eOHBIH TpHUMEp,
COJZIep KAIIMM 3aJaHHbIE BXO/Ibl, U COOTBETCTBYIOIIUI IIPABUIIbHBINA BBIXOJIHON PE3YJIBLTAT;

C) BBISIBJICHHE B CBIPBIX JIAaHHBIX paHee HEU3BECTHBIX, HETPUBHAIBHBIX, NMPAKTUYECKU
MOJIE3HBIX M JIOCTYIHBIX HWHTEPIpPETAllMM 3HAHWM, HEOOXOIMMBIX JJIsl NPUHATHS PELICHUNA B
pa3InyuHbIX cepax 4eTOBeUeCKOH JAeITeIbHOCTH.

Omnbxa o0yueHus -

a) 9TO OIMMOKA, AOMYIIEHHAs MOJIEIbI0 HAa Y4eOHOM MHOKECTBE;

b) 310 ommOKa, moTydYeHHast Ha TECTOBBIX TPUMEPAX;

C) UMEHa, TUIIBI U Ha3HAYEHUS TO0JIei UCXOIHOUN BHIOOPKHU JAHHBIX;

d) Habop maHHBIX, KaXJas 3alUCh KOTOPOTO MpeACTaBiseT coboil yueOHbIM mpumep,
CoJIeprKallero 3aJaHHbIe BXObl, 1 COOTBETCTBYIOIINII MPaBUIbHBINA BBIXOJHOMN pe3ynbTar.

JlaHHbIE, pacCMaTpUBaeMbIe B KAKOM-TTHO0 KOHTEKCTE, U3 KOTOPOTO MOJIb30BATEIh MOXKET
COCTaBUTh COOCTBEHHOE MHEHUE - 3TO

a) TaHHbIE;

b) 3HaHus;

¢) nHpOpMaIHs.

MHOX€eCTBO TPHUMEPOB, HCIOIb3yeMOE [UIsl MPOBEPKU padOThl CKOHCTPYMPOBAHHOU
MOJIEIIN, Ha3bIBACTCS

a) TECTOBBIM MHOKECTBOM;

b) MHOKE€CTBOM BXOJHBIX MTEPEMEHHBIX;

) 00y4arIyuM MHOKECTBOM;

d) MHO>KECTBOM BBIXOJIHBIX ITIE€PEMEHHBIX.

Monens (aaroputM) Ha3bIBAIOT 00yYaeMbIM €CIIH

a) MOJIEITb OCYIIECTBIISICT HHTEPAKTUBHOE B3aUMOJICHCTBUE C HKCIIEPTOM;

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

C) MOJIEJIb (aJITOPUTM) CAaMOCTOSATENIBHO UCIOJIb3YET U3BECTHBIE 3aKOHOMEPHOCTH.

Tabnuipl B 6a3ax JaHHBIX MPEIHA3HAYCHBI IS

a) XpaHEHUs JaHHBIX 0a3bl;

b) or6opa 1 00pabOTKM JaHHBIX Oa3bI;

C) aBTOMATHYECKOT'O BBIMOJIHEHUS TPYIIBI KOMaHI;

d) Bu3yanuzanuu JaHHBIX.

Data Mining BkJitoyaet B ce0s

a) oUH 0a30BBIN METOJT OOHAPYKEHUSI 3HAHUIA;

b) ToIbKO cTaTHCTUYECKUE METO bl 00paOOTKM JAHHBIX /7Sl U3BJICUEHUS 3HAHUH;

) 60JIBIIOE YHUCIIO Pa3IMYHbIX METOIOB U3BJICUECHUS 3HAHUM;

d) GosbIIO€ YUCIIO CTATUCTUYECKUX METOJIOB U3BJICUEHUS 3HAHUH.

Lenbr0 TOCTPOSHHSI MOJIENIN PETPECCHH MOYKHO Ha3BaTh

a) TMPOTHO3MPOBAHUE YHCIOBON 3aBUCUMON IEPEMEHHON, OCHOBBIBASACH Ha BBIOOPKE
HETPEPHIBHBIX U/WIIN KaTETOPHAIBHBIX ITEPEMEHHBIX;

b) oObenuHenne OOBEKTOB WM HaONIONEHWH, Ha OCHOBE OJIM30CTH 3HAUYEHUH HX
aTpuOyTOB (MPU3HAKOB);

C) UCCIIeIOBaHHE B3aUMHOMN CBSI3U MEXIY OOBbEKTaMHU H/UITH COOBITUSMU;

d) pa3buenus MHOXKeCcTBa OOBEKTOB MJIM HAOJIOCHUI Ha alpUOPHO 3aJjaHHbIE TPYIIIIHI.

Lenbro 3amaun K1accupUKAIIME MOKHO HA3BaTh

a) YMCIOBOW 3aBUCHMOIl MEPEeMEHHOM, OCHOBBIBAsICh Ha BBIOOPKE HEMPEPHIBHBIX W/UIU
KaTeropualIbHbIX MEPEMEHHBIX;

b) oObenuHEHNE OOBEKTOB WM HAOJIOJCHHI, HAa OCHOBE OJIM30CTH 3HAYCHHH WX
aTpuOyTOB (MPU3HAKOB);



C) UCCIIEeIOBAaHHE B3aUMHOM CBSI3U MEXY OOBEKTaMHU H/HIIN COOBITHSIMU;

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

Lenpro 3a1a9n KIIaCTepU3aIUYA MOKHO HAa3BaTh

a) YMCIIOBOW 3aBUCHMOI NEPEMEHHOM, OCHOBBIBASICh HA BBHIOOPKE HEMPEPBIBHBIX H/HIIH
KaTeropuallbHbIX IEPEMEHHBIX;

b) oObenuHEHHE OOBEKTOB WJIM HAONIOACHHN, HAa OCHOBE OJM30CTH 3HAYCHUH HX
aTpuOyTOB (IPU3HAKOB);

C) UCCIIeIOBAaHUE B3aUMHOM CBSI3U MEXy 00bEKTaMU U/WUJIH COOBITUSIMU;

d) pa3buenus MHOKeCTBa OOBEKTOB MJIM HAOIIOICHUI Ha alPUOPHO 3aJaHHBIE TPYIIIIHI.

Lenbro hopMupoBaHUsI aCCOIMATHBHBIX MPABUII MOKHO HA3BaTh

a) YMCIIOBOW 3aBUCHMOI NMEPEMEHHOM, OCHOBBIBASICH HA BBHIOOPKE HENPEPBIBHBIX W/HIIH
KaTerOpUaIbHBIX TIEPEMCHHBIX;

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

C) YCTaHOBJICHHE B3aUMHOMW CBSI3U MEKIY O0BEKTaMU U/WIIHA COOBITHSIMH,

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

K xiaccy nmporno3upyronux 3agad Data Mining oTHOCHTCS

a) KJIaCTEePU3aIIUs;

b) nmouck accounaTUBHBIX IPABUIL;

C) perpeccus;

d) Kimaccudukarusi.

JlBa OCHOBHBIX THIIA JAHHBIX B CTATUCTHKE

a) KQUeCTBEHHBIC U KOJIMYECTBCHHBIC;

b) KoJNIMYEeCTBEHHBIE U CUMBOJIHHBIC,

C) TEKCTOBBIC U YHCIIOBBIC;

d) BEKTOpBI U1 MacCCHUBHI.

Kpamxue memoouueckue yrazanus

WTOroBhIi TECT MPOBOAMTCS B AJICKTPOHHOU (OpME BO BpeMs MOCICTHET0 B y4eOHOM
MEPHUOJIC MTPAKTHICCKOTO 3aHATHS. TecT cocTouT u3 18 TecToBhIX 3ananuii. Ha BeITIOTHEHUE TecTa
orBoguTcs 20 mMuHyT. Bo Bpems mpoBeieHHs TecTa HCIONb30BaHHE ITUTEPATyphl U APYTUX
WH(OPMAIMOHHBIX PECYPCOB JIOMYCKACTCS TOJBKO IO IPEABAPUTEIIHHOMY COTJIACOBAHHIO C

npenoaaBaTeyICM.
IlIxana oyenku
Ne Banmsr Omnncanne
5 47-60 IIponeHT npaBuiIbHBIX 0TBETOB OT 91% 10 100%
4 32-46 IIponeHT npaBuiIbHBIX 0TBETOB OT 80 10 90%
3 26-31 [TponeHT nMpaBHIBHBIX OTBETOB OT 65 10 79%
2 0-25 [MponenT 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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