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1 Iessn, nuianHnpyeMble pe3yabTaThl 00y4eHHUs 10 JUCHHUIIIMHE (MOIYJII0)

Llenpto  OCBOCHMS AMCUUIUIMH bl «BBeneHne B aHamm3 OONBIIMX JaHHBIX)» SBISETCS
TEOpeTHUYeCcKas M MpaKTHYECKasl MOArOTOBKA CTYJCHTOB K paboTe ¢ OOJBIIMMHU JaHHBIMHU. 3HAHHS,
MOJIyYCHHBIE B PE3YJbTaTe OCBOCHHUS IUCIMIUIMHBI, TIOMOTYT INpH cOOpe W aHalnW3e OrPOMHBIX
00BEMOB CTPYKTYPHPOBAHHOM MM HECTPYKTYPUPOBaHHON MH(OpManuy, mpu pa3paboTke Mojaenei
JTAHHBIX M MOJIy4YE€HUH HOBBIX 3HaHUI. Bce 3T0 He0OX0IMMO BBIITYCKHUKY JUIS PELICHHS pa3InYHbIX
3a71a4 MPAaKTUIECKON U HAYYHO-HCCIIEIOBATEIBCKOM eI TETbHOCTH.

3amaun OCBOCHUS JUCIUIIIHHBL:

- IPUOOpPETEHHNE CTYIEHTAMU 3HAHUN O TEXHOJIOTUSAX MOJITOTOBKH, XpaHEHUs, 00paboTKH U
aHajn3a OOJIBIINX JTAHHBIX;

NPUMEHEHHE CTAaTHCTHYECKHX W MAaTeMaTHYECKMX METOAOB JUIsd aHaiu3a OOJBIINX
00BeMOB HH(POPMALINY;

- MpuoOpeTeHre MPaKTUYECKUX HABBIKOB paboThI ¢ mporpammoii RStudio.

[TnanupyemMbIMH pe3ynbTaTaMu OOydeHHs MO0 AMCLUUIUIMHE (MOMYIIO), SBISIOTCS 3HAHMA,
YMEHUs, HaBBIKH. llepedeHb IMIaHUPYEMBIX PE3YJAbTaTOB OOYyUYCHHS IO JUCIHILIMHE (MOJIYIIO),
COOTHECEHHBIX C IUIAHUPYEMBIMH Ppe3ylbTaTaMd OCBOCHHS 00pa3oBaTENbHON IPOTPaMMBL,
npecTaBicH B Tabmuie 1.

Tabnuna 1 — Komnerenmuu, popmupyemblie B pe3yabTaTe U3y4eHUS JUCIUIUIMHBL (MOJTYJIs)

Kon u PeSyHBTaTBI O6y‘{eHI/IH 110 JUCHUILINHE
Haspanue Komn (bopMyIupoBKa
OIIOII BO, (dhopmyIHpoBKa HWHIUKATOpa Kon
COKpamicHHOC KOMIIETEHIIUH AOCTHKCHUA pesyib DopMyIHpOBKa pe3yiIbTaTa
KOMIIETEHITHU
TaTa
09.03.03 IIKB-3 : [NIKB-3.2k : P/1 3HaHUE | OCHOBHBIX METOJIOB 0OPaOOTKH U
«IIpuxnagnas | CnocobeH OcyuiecTBiser aHanu3a 0OJbIIUX JAHHBIX
MH()OPMATUKa» | TPOBOJUTH c6op JaHHBIX O PJ12 VMeHHe | IIPOBOMMTH CPABHUTENBHBIH
(b-ITN) oOcrneroBaHme 3ampocax u aHaJIN3 ¥ BEIOODP CTaTHCTHYCCKUX
OpraHu3aIuid, MOTPEOHOCTSIX METO/IOB JIJIsI aHAIN3a KOHKPETHBIX
BBISIBJISATH 3aKa34nKa JIAHHBIX
MH()OPMAIMOHHBIE | TIPUMEHHUTENEHO PI3 HaBplk | IpuUMEHEHUS CTATUCTUYECKUX
nOTpeGHOCTH K tunosoit UC METOZOB /7151 00paboTKU U
10JIb30BaTENEH, aHanu3a 0OJbIINX 00BHEMOB
(dopmupoBath HH(OPMALINH C HCIIOIB30BAHUEM
TpeGOoBaHUsI K nporpammel RStudio
nH(pOPMATHOHHOH
cucTeMe

2 MecTo nucuMiuiaibl (MoayJis) B crpykrype OITIOII

OcBoeHue IUCHUIUIMHBL (OPMHUPYET Y OOydaromMXCsl KOMIETEHLUH, HEOOXOJUMBbIE IS
MOJTOTOBKH B co0TBeTCcTBUU ¢ TpeboBanusmMu O@I'OC BO B 001acTi UCTIONB30BaHMS COBPEMEHHBIX
TEXHOJIOTUH 11 00pabOTKH, aHAIN3a U BU3yaJIn3alluK OOJIBIINX JAHHBIX.

3. O0beM AUCHUNIMHBI (MOTYJIA)

OO0beM JUCHUIIIMHBI (MOMY/Isl) B 3a4eTHBIX E€IWHUIIAX C YKa3aHUEM KOJIHYECTBa
aKaJeMHYeCKMX 4YacoB, BBIJCICHHBIX Ha KOHTaKTHYIO paboTy c oOydarommumucsa (10 BHUIAM
y4eOHBIX 3aHSATUI) U HA CAMOCTOSITEIFHYIO pa0oTy, IPUBE/ICH B TabIUIIE 2.

Ta6muma 2 — O0miast Tpy10eMKOCTh JUCITUTITUHBI

Tpyno-

OO0BeM KOHTAKTHOH paboTHI (dac)
€MKOCTh

Cemectp




Hazpanue dopma Yacts (0D0) Breay/u- CPC dopma
OI10IT BO 00yue- VII WK KypC AypuropHas TopHas arrec-
HUS (B3P0, (3.E) Beero TalMU
03%0) nek. | mpak. | na6. A | KCP
09.03.03
IIpuxnannas (0]0]0] b1.B 7 3 49 16 32 0 1 0 59 €]
nH(opMaTHKa

4 CTpyKTypa U co/iepKaHue TMCUUILITHHBI (MOTYJIsA)

4.1 Ctpykrypa tMcuuIuidnabl (Moayas) aiasa OP®O

Tematnueckuil 11aH, OTPAXKAIOIINUN COJEPIKaHUE AUCITUIUTHHBI (IEpEeYeHb Pa3/IeJIOB U TEM),
CTPYKTYpPUPOBAHHOE MO BUIAM Yy4YeOHBIX 3aHATHUH C yKa3aHHEM HX OObEMOB B COOTBETCTBUH C
y4eOHBIM IIJIAaHOM, MTpHUBEIeH B Tabmuie 3.1

Tabmuma 3.1 — Pa3gensl nucuumuiHbl (MOIYs), BHIBI YUY€OHOW NEATEILHOCTH U (DOPMBI
Tekymero Koutpos st OPO

Koz pe- Kon-Bo yacoB, 0TBeJieHHOE Ha Pooma
Ne Ha3Banue Tembl 3yJbTarTa p
Jlex [pakr JIa6 CPC TEKYLIEr0 KOHTPOJIS
00yueHus

Beenenue B aHanus
1 | Gompmmx manHbIX. O030p Pa1 2 0 0 10 cobecenoBanue
HCTOYHUKOB HH(OPMAIIHIH.
TexHonoruu XpaHeHus: u

2 | oOpaboTKH 6ONBLINX Pa1 2 0 0 6 cobecenoBaHue
JTAHHBIX.

CoBpeMeHHbIe
MpOrpaMMHEBIE CPEACTBA

3 P1 2 0 0 6 cobecenoBaHre
aHanmm3a OOMbIINX
00beMOB HHpopmaImy.
Mertozbl 06paboTKH 1
4 | aHanm3a OONBIIHX PI1 10 0 0 10 cobecenoBanue
JTAHHBIX.
5 COop u xpaHeHHe PI2 0 6 0 10 OTYET 1O BHIIOJHEHHBIM

OOJILIINX JaHHBIX.

Meroner 06paboTKH,
aHaNN3a U BU3yaIn3aluy PII2, PI3 0 2% 0 17 OTYET MO BHINOJIHEHHBIM
OOJBIINX JAHHBIX B MPaKTHYECKUM paboTam
nporpamme RStudio.
Hroro no tadimnue 16 32 0 59

IpPaKTHYECKUM paboTam

4.2 Copeprxxanue pa3iesoB M TeM TUCUUILVINHBI (Moayas) aiass ODO

Tema 1 Bseoenue 6 ananuz 6onvuiux oanuvix. O030p UCmoyHUK08 uHpopmayuu.

Conepxanue TeMbl: OCHOBHBIE ONIPEAETICHNS, TEPMUHBL, 33]1a4l aHaIn3a OOJIBIINX JaHHbBIX.
Bonpocst 6e3onmacHoctu. Ilonstue Data Mining. KornutuBHbIM aHanmu3 npaHHbIX. O030p
UCTOYHUKOB MH(popMmarmu s Big Data (OTKpbITBIE MCTOYHHMKH HWH(POPMAIMU: CTATHCTHYECKUE
COOpHHMKHM, OMYyOJMKOBaHHBbIE OTYETHl W PE3yJAbTaThl HUCCIENOBAHMM; JOCTYN K 3aKpBITON
uHpopmanun). Meroauku c6opa JaHHBIX.

@opMBl U METOABI NPOBEIACHMS 3aHATHUI 1O TeMe, NpPUMEHsEeMble 00pa30BaTEIbHbIC
TEXHOJIOTMH: JIEKIIUH, HA KOTOPBIX JAETCS OCHOBHOW CHUCTEMATU3UPOBAHHBIA MAaTEepUai MO TEMaM.

Buasl camMOCTOATENBHOM NOATOTOBKM CTYAEHTOB II0 TEME: YTEHHE IIpeaIaracMou
JUTEpaTyphl, MOJTOTOBKA K cOOECE0BAHNIO, UTOTOBOMY TECTY.

Tema 2 Texnonocuu xpanenusi u 06pabomxu OOILUUX OAHHBIX.

Conepxkanrie TeMbl: OO030p TEXHOJIOTHH XpaHEHUs OONBINMX JaHHBIX. ba3pl JaHHBIX.
Cucremsbl ympaBieHus 0a3amMu AaHHBIX. Mopaenu naHHBIX. [IoArOTOBKAa MCXOAHBIX MAHHBIX IS
aHaM3a: epBUYHasi 00paboTKa M BU3YyaTU3alMs UMEIOUTUXCS TaHHBIX.

®dopMBl M METOIBI TPOBEICHUS 3aHATHA TO TeMe, NPUMEHsIEMbIe OOpa30BaTeIbHbIC



TEXHOJIOTHM: JIEKLIMH, HA KOTOPBIX JAa€TCSI OCHOBHOM CUCTEMATU3UPOBAHHBIM MATEPHAII I10 TEMaM.
Buapsl caMOCTOATENBHOM TMOATOTOBKH CTYAEHTOB IO TEME: YTEHHE MpeajiaracMou
JTUTEpaTyphl, MOJATOTOBKA K cOOECEOBAHUIO, UTOTOBOMY TECTY.

Tema 3 Cospemennvie npocpammmble cpedcmaa anaiu3a OoabuUuUx 00bemos8 uHpopmayu.

Cognepxanne Tembl: O030p COBpEMEHHBIX MOMYISPHBIX MPOTPAMMHBIX CPEJCTB aHAIU3a
nmaHHbIX. [lmaTHble, OecruiaTHBIE MporpaMMHBIC cpeactsa: Statistica, SPSS, Excel, R-Studio u
JIPYTHE; UX MPEUMYIIECTBA U HEIOCTATKH.

@opMbl M METOJBl NPOBEACHUS 3aHATUH IO Teme, NpUMEHseMble 00pa3oBaTelIbHbIC
TEXHOJIOI'UHU: JICKIINH, HA KOTOpBIX oacTcCs OCHOBHOﬁ CHCTeMaTI/ISPIpOBaHHBIﬁ MaTepI/IaJ'I 10 TCMaMm.

Buapl caMOCTOSATENPHOW TOJATOTOBKMA CTYACHTOB TI0 TEeMe: YTCHHE MpeaaracMoun
JTUTEPaATYypPBhI, TOJTOTOBKA K COOECEOBAHUIO, UTOTOBOMY TECTY.

Tema 4 Memoowvl 0o6pabomku u ananu3a OOILUUX OAHHBIX.

Copnepxanme Tembl: OCHOBHBIC TIOHSTHS MaTEeMAaTUYECKOW CTaTUCTHKH. MeTonbl aHanm3a
JAHHBIX: JIECKPUNTHBHAS CTaTUCTUKA, KPUTEPUH JJIsI IPOBEPKH Ha HOPMAJIBHOCTD PACIIpPEICIICHHS;
napaMeTpuuecKue, HerapaMeTpUudecKre, HOMUHAJIbHBIE METOAbl (KpUTEpUH Ui ONpeAeeHHUs
3HQYUMOCTH pa3M4uii B BBIOOPKax, OINpENENCHUEe 3aBHCHMOCTH MEXIy MepeMEHHBIMH,
NOCTPOCHHE PETPECCHOHHBIX MOJENCH, IMCHEPCHOHHBIA, KIIACTEPHBIH, JAWCKPUMHHAHTHBIMH,
(baKTOpHBII aHATH3HI).

@opMBl M METOABI MPOBEACHMS 3aHATHH IO TeMe, IMPHUMEHSEMbIe 00pa3oBaTeIbHBIC
TEXHOJIOTUH: JICKIIUH, Ha KOTOPBIX JJA€TCs OCHOBHOM CUCTEMaTU3MPOBAHHbII MaTepuall O TEMaM.

Bumgsr caMOCTOATENBHOM TMOATOTOBKH CTYIEHTOB IO TEMe: YTCHHE NpeiaraeMoin
JUTEPATYPhl, TOATOTOBKA K COOECEI0BAHUIO, HUTOTOBOMY TECTY.

Tema 5 Coop u xpaneHue 601bUUX OAHHBIX.

Copepxanne Tembl: [louck MCTOYHHMKOB WHGOpPMAlMU B ceTH VIHTEpHET: OTKpBHITHIE U
3aKpBIThIC UCTOYHUKHU JaHHBIX. [TopTan oTKphIThIX NaHHBIX P®. CoxpaHeHHE TaHHBIX B IPOrpaMMe
MS Excel. IIpeo6pa3oBanue u nepBuyHas 00pabOTKa JaHHBIX.

@opMBl M METOABI TPOBEACHHS 3aHATHH MO TeMe, NpPUMEHsEeMble 00pa3oBaTeIbHBIC
TEXHOJIOTHH: MPAKTUYCCKUE 3aHITHS IMPOBOISATCS B KOMITBIOTEPHOM KJIACCE C HCIOJIB30BaHUEM
nporpamMm RStudio (mpemomaBatens w3naraet TeMmy, MPUBOIUT NMPHMEPHl M JACT 3aJaHHe IS
CaMOCTOSITEIILHOTO BBITMIOJIHEHUS, TIPU HEOOXOIUMOCTH KOHCYIBTUPYET CTYACHTOB).

Bungel caMoCTOSTENBHOW IMOATOTOBKH CTYJACHTOB [0 TEME: TIOJATOTOBKA OTYETa TIO0
NPaKTUYECKUM paboTaM, MOJTOTOBKA K UTOTOBOMY TECTY.

Tema 6 Memoowvl 0bpabomku, ananuza u GU3YaAIU3AYUU OOILUIUX OAHHBIX 8 NPOcpaAMMe
RStudio.

Copnepxxanme Tembl: [IpencraBnenne MCXOMHBIX AaHHBIX B mporpamme RStudio (BekTopsl,
MacCCHUBBI, MaTPUIIbl, CIIUCKH, Tabmuipl). Cratuctudeckas oOpaboTka JaHHBIX B MporpamMmax MS
Excel u RStudio: momcuer ommcaTenbHBIX CTaTHCTHK, rpaduyeckoe NpeICTaBICHHUE JaHHBIX.
[pynmupoBka naHHBIX, OOHApYXCHHWE 3HAYMMBIX 3aBUCUMOCTEH W TEHICHIWH B pe3yJbTare
aHanM3a uMeronieiics nHGOopMaIuu, BHISIBICHHSI OTHOIICHUNH MEXIY AAHHBIMHU Pa3jIMYHOTO THUIIA.
[IpuMeHeHHe pa3IMYHBIX METOJOB BBIJCIICHUS, W3BJICUCHHS W TPYNIHPOBKH ITaHHBIX, KOTOpBIE
MO3BOJIAIOT BBISIBUTH CUCTEMATHU3WPOBAHHBIE CTPYKTYPHI TAHHBIX U BBIBECTH M3 HUX MpaBUIa IS
OPUHATHS PEUIeHUH W TNPOTHO3MPOBAHUS UX TOCIEACTBUN (PErpecCHOHHBIN, AMCIIEPCUOHHBIM,
KJIACTEPHBIA, JAUCKPUMHHAHTHBIN, (AKTOPHBIA  aHanmmu3bl). BO3MOXHOCTH  TpaduvecKkoro
npeactaBineHuss uHpopmanuu B mnporpamme RStudio: rpaduueckune (QyHKIUHM 0OTOOpakeHUs
OJTHOMEPHBIX M MHOTOMEpPHBIX JaHHBIX, TpaQUUECKUil BBIBOJ C HCIIOJIB30BAaHHEM TI'papUuecCKUX
apaMeTpOB.

@opMBl U METOABI TPOBEACHHS 3aHATHI MO TeMe, NpUMEHseMble 00pa3oBaTeIbHBIC
TEXHOJIOTUH: TMPAKTUYECKHE 3aHSATHS MPOBOIATCS B KOMIBIOTEPHOM KIJIACCE C HCIIOJIB30BaHHEM
nporpamMmbl RStudio (mpemnopaBaTens u3naraer TeMy, MPUBOAMT MPUMEPHI U JaeT 3aJaHHe IS



CaMOCTOSITEJIBHOTO BBITMIOJIHEHUS, TPU HEOOXOAUMOCTH KOHCYIBTHPYET CTYACHTOB).
Bunbl caMOCTOATENBHOW NOATOTOBKM CTYAEHTOB IIO TEME: IOATOTOBKA OTYeTa 10
IPaKTUYECKUM paboTaM, OJArOTOBKA K HTOTOBOMY TECTY.

5 MeToanueckne yKkazaHus Ajs 00y4alomuxcs M0 M3YYeHHI0 M pean3alii JUCHUTLIUHBI
(MmonxyJis)

5.1 Meroauueckne peKOMeHIAUMH OO0yYAlIIUMCS M0 HU3YYEHUK0 [IMCUUIUIMHBI W 10
ofecrevyeHn 0 CaMOCTOsITeIbHOI padoThl

Ha neknusx naercst OCHOBHOM CUCTEMaTU3UPOBAHHBIA MaTepHall IO TEMaM.

[IpakTUueckue 3aHATHS MPOBOASTCS B KOMIIBIOTEPHOM KJIACCE C UCIOJIB30BAHUEM MIPOrpaMM
MS Excel u RStudio. [IpenogaBatenp m3naraer Temy, MPUBOAWT MPUMEPHI U JaeT 3aJaHHC IS
CaMOCTOSITENILHOTO BBINONHEHUS. [Ipu He00X0IMMOCTH KOHCYIBTUPYET CTYACHTOB.

CamocrositenbHass ~ paboTa  CTYAGHTOB  MOJApa3yMeBaeT  YTCHHE  NpeasiaraeMoin
IpenoaaBaTesieM JUTEPaTyphbl U UCIIOIb30BaHHE UHTEPHET-PECYPCOB ISl MOJATOTOBKU K 3aHATHUSM,
TEKYILEH U MTPOMEKYTOUHON aTTECTalUU.

IIpomexyTOUHast aTTeCTalMs - UTOIOBBIN TECT.

5.2 Oco0eHHOCTH oOpraHu3amuu OOyYeHHSI [JISi JIHI[ ¢ OTPAHHYEHHBIMH BO3MOKHOCTSIMHU
30POBbSI 1 HHBAJTUI0B

ITpu HEOOXO0IMMOCTH 00YYaIOLIMMCS U3 YHUCIIA JIUILL C OFPAaHUYEHHBIMH BO3MOKHOCTSIMU 3/10pPOBbS U
MHBAJIUAOB (110 3asiBJICHUIO 00YYaIOLIErocs) NpeaocTaBiseTcs yueOHas HHPOpMaLus B TOCTYITHbIX
¢dopMax ¢ yueToM UX UHJIMBUIYaAbHBIX ICUXO(PU3NUECKUX 0COOEHHOCTEH!

- JUIS JIUI] ¢ HApYIICHUSMHU 3pEHHs: B MeYaTHON (opMe YBETHYECHHBIM mpudTom; B Gpopme
AIIEKTPOHHOI'O JIOKYMEHTA; WHAVBUyaJIbHbIE KOHCYJIBTaIluU c NpUBJICYCHHEM
TU(dI0CYpIOTIEPEBOAUNKA; MHANBUAYATbHbBIE 3aJaHHsI, KOHCYJIbTAlUU U JIp.

- JJIs UL ¢ HApYIICHUsIMU cllyXa: B Me4aTHoi (opme; B hopMe 3JIEKTPOHHOTO JOKYMEHTA;
MHAVBUYalIbHbIE KOHCYIBTAllMM C IPUBJICYEHUEM CYypIONEPEBOAUNKA; UHIMBUYaJIbHbIC 3a/1aHNUS,
KOHCYJIBTAIlMH U Jp.

- U1 JIAL ¢ HApyIIEHUSIMH OMOPHO-ABUraTeIbHOIO anmnapaTa: B nedaTHoi (opme; B popme
AJIEKTPOHHOI'O JJOKYMEHTA; MHIMBUIyalIbHbIE 3a/1aHUs1, KOHCYJIbTALUU U JIP.

6 @oHJ OLEHOYHBIX CPEACTB /JIA NMPOBEAECHUS] TEKYLIEro KOHTPOJS M NMPOMEKYTOYHOI
arrecTauMu 00y4aroIMXcs N0 JMCUMILINHE (MOTYJIIO0)

B coorBerctBum ¢ TpeboBanmsimu DPI'OC BO gms arrectamuu  oOydarommxcs Ha
COOTBETCTBUE UX TEPCOHANBHBIX JOCTHKEHUN TMJIAHHUPYEeMbIM pe3ylbraraM OOy4YeHUs IO
JUCIUIUINHE (MOJIYITIO) CO3/MaHbl (DOHABI OICHOYHBIX CPEICTB. THUIOBBIC KOHTPOJBHBIC 3aJaHUS,
METOAMYECKUE MaTePHAJIbI, ONPEACIISIONINE MPOIICAYPhl OIICHUBAHUS 3HAHUH, YMEHHH W HaBBIKOB,
a TaKkKe KPUTEpUU M TOKa3aTeiau, HEeoOXOAWMBbIE NS OLEHKM 3HAHWW, YMEHUH, HaBBIKOB W
XapaKTepU3yIolre 3Tanbl POPMUPOBAHUS KOMIIETCHIIUM B MPOIECCE OCBOEHHUs 00pa30BaTEIbHOM
porpamMmBel, npeacTaBieHbl B [Ipunoxennn 1.

7 Y4yeOHO-MeTOAMYECKOE M NH(POPMALMOHHOE 00eceYeHue TUCHUIJIMHBI (MOLYJIs1)

7.1  Ocnoenaa numepamypa

1. I'ycea E. H. Teopusi BeposiTHOCTEH M MaremaTthueckasi CTaTHUCTHKa : Y4YeOHUKHU
[OnexTponHbli  pecypc] - MockBa : @muuta , 2016 - 220 - Pexum pgocryna:



http://biblioclub.ru/index.php?page=book red&id=83543

2. Tyroma C. I., AntemepoBa O. A. Teopust BEpOsSITHOCTEH 1 MaTeMaTHYECKasi CTATHCTHKA
: YueOnuku [DnekrpoHHsbiii pecype] - Kemeposo : KemepoBckuii rocynapcTBeHHbIH YHHBEPCHUTET ,
2016 - 216 - Pexxum goctyma: http://biblioclub.ru/index.php?page=book red&id=481538

3. Mupxkun b. I. BBEJIEHUE B AHAJIM3 JAHHBIX. YueOHuk u mpakTUKyM
[OnexTponnslii pecypc] : M.:M3natensctBo FOpaiit , 2019 - 174 - Pexum noctyna: https://biblio-
online.ru/book/vvedenie-v-analiz-dannyh-432851

7.2 [onoanumenvnas numepamypa

1. benbko, 1. B. Teopust BepoATHOCTEN, MaTEMaTUYECKasl CTATUCTHKA, MAaTEMAaTUYECKOE
nporpaMMupoBanue : yaeoHoe nmocobue / U. B. benbko, 1. M. Mopo3oBa,E. A. Kpumranopua. —
Mocksa : UHOPA-M, 2022. — 299 c. : wi1. — (Bsicmiee o6pa3oBanue: bakanaspuar). - ISBN 978-
5-16-011748-5. - Tekct : snextponHsni. - URL: https://znanium.com/catalog/product/1862599
(mata obpamenus: 06.09.2023).

2. BonkoBa Ilonuna AmnpgpeeBHa. Cratuctuyeckass oOpaOoTKa MAaHHBIX B y4eOHO-
UCCIIeIOBATENLCKUX paboTax : YueOHoe mocobue [DnekTpoHHbI pecypc]| : Popym , 2019 - 96 -
Pexxum noctyma: http://znanium.com/go.php?1d=1030246

3. Henomusimas Haranes BacunbeBna. CraTucTtuka: oOmasi Teopus CTaTUCTUKH,
SKOHOMUYECKas ctatuctuka. [IpakTukym : YuebHoe nmocodue [DnekTpoHHbIHM pecypce] , 2015 - 376 -
Pexxum moctyma: http://znanium.com/go.php?id=549841

4. OCHOBBI TEOPUU BEPOSITHOCTEH M MAaTEMAaTUIECKOW CTATUCTHKH : yued.-MeTO/I. Tocoome
/ TH. Boneakuna; ['B. Bopornumna .— Opén : Uza-Bo Open TAY, 2018 .— 90 c. — URL:
https://lib.rucont.ru/efd/684477 (nara obpamenus: 30.09.2024)

7.3 Pecypcot ungpopmayuonno-menekommynukayuonnou cemu ""Humepnem'’,
6KNI0YAA npogheccuonanvHvle 03zl OAHHLIX U UHQOPMAUUOHHO-CRPABOYHDbBIE
cucmemul (npu HeoOXO0UMOCHU):

1. Mactunkuii C.2., [lutukoB B.K. Craructuueckuit anainu3 U BU3yalu3alus TaHHBIX C
nomotnbio R. - D1exkTpoHHas KHUTA, aapec Aoctyna: http://r-analytics.blogspot.com

2. DnexTpoHHass OMONMMOTEYHas CUCTeMa «YHUBEPCHTETCKas OMOIMOTeKa OHJIAWH» -
Pesxxum noctyna: http://biblioclub.ru/
3. OnektponHass Oumbnmuoreunas cucrema ZNANIUM.COM - Pexum pgocryma:

http://znanium.com/

4. DnexktpoHHO-OubMoTeuHas cucrema "ZNANIUM.COM"

5. DOnexrponHo-6uOnmMoTeyHas cuctema "PYKOHT"

6. DneKTpoHHO-0MOMMoTeuHast cuctema usngatenbcrBa "FOpaiit" - Pexxum mocryna:
https://biblio-online.ru/

7. Open Academic Journals Index (OAJI). [Ipodeccuonanbhas 6a3a gaHHBIX - Pexxum
noctyna: http://oaji.net/

8. [Ipesunentckas Oubnmoreka wm. b.H.Enpnmua (6a3a maHHBIX —pa3sIudyHBIX
npodeccroHaIbHBIX o0macteil) - Pexxum nocryna: https://www.prlib.ru/
9. Nudopmannonno-cnpasoynast cucreMa "Koncynsrant Ilmroc" - Pexxum nocryna:

http://www.consultant.ru/

8 MarepuajibHO-TEXHHYECKOe o0ecneyeHHe ANUCHMILVIMHBI (MOAYJsI)) H IepevYeHb
HH(GOPMALIMOHHBIX TEXHOJIOTHii, HCIOJIb3yeMbIX NPH OCYIIECTBJIEHHH 00pPa30BaTeJIbHOIO
npouecca no TUCHUILVINHE (MOAYJII0), BKJIOYasl epeYeHb NPOrpaMMHOro odecredyeHust

OcHOBHOE 000pPYIOBAHUE:

- Kommnbsrorepsl
Monutop  obmaunsii 23"  LG23CAV42K/mpimis Genius  Optical ~ Wheel



npoBoHast/knaBuatypa Genius KB110 mpoBognas
- Mynetumeauitabiii npoextop CASIO (Snonust)
- O6naunslii MonuTop LG Electronics yepHsblii +K1aBraTypa+Mbllib
- Yer-o Oecri.iut.SmartUPS 3000

[IporpaMMHoe obecrieyeHue:
- RStudio
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@DOoH/1 OIICHOYHBIX CPEJICTB
JUTSI IPOBEJICHUS TEKYIIET0 KOHTPOJIS
Y IPOMEKYTOUYHOMN aTTECTAIIMHU IO TUCIUTUTAHE (MOIYITIO)

BBEJEHUE B AHAJIN3 BOJIbBIINX JTAHHBIX
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JTAHHBIX
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dopma 00yueHus
OuHas
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1 Ilepeyenb popMHEpyeMbIX KOMIIETEHIHIT

Hassanne OITOIT BO, Koz u popmynupoBka KOMITETEHITH
COKpallleHHOE "

Kon u ¢hopmynipoBKka HHANKATOPA JOCTHKEHHS
KOMIIETEHIIUH

09.03.03 «ITpuknagHa
sT ”HOPMATHKAY
(B-TIN)

IIKB-3.2x : OcyuiecTisieT cOop AaHHBIX O 3aIp
0Cax U MOTPEOHOCTAX 3aKa34MKa IPUMEHUTENBHO
k Tunosoit UC

[IKB-3 : Criocoben npoBoauTs 06¢
JIeZI0BaHNE OPraHU3alUi, BBISBISTH
nH(OPMaNMOHHBIE HOTPEOHOCTH 110
np30BaTeNeH, GopMHupoBaTH TPEOOB
aHMA K HHPOPMAIMOHHOI! crcTeMe

Komnerenus cunrtaercst cOpMUpOBAaHHONW Ha JTaHHOM ATale B CIy4yae, €CIH MOJIyYEHHbIE
pe3ynsraThl OOyueHHMs] 10 JUCLMIUIMHE OLEHEHbl IOJIOKUTENbHO (AMama3oH KpHUTEpHUEB
OLICHUBAHMSI PE3YJILTaTOB O0YUYEHUS «3a4TECHO», «YIOBIECTBOPUTEIHHOY, «XOPOIIO», KOTIUIHOY). B
cllydae OTCYTCTBHSI IIOJIO)KMTEIbHOW OLIEHKM KOMIIETEHI[MS Ha JaHHOM »JTale CYHUTaeTcs
Hec(pOPMHUPOBAHHOM.

2 Tloka3aTe/M OLlCHNBAHUS IVIAHUPYEMbIX Pe3yJIbTATOB 00y4YeHHus

Komnerennusi [IKB-3 «Criocoben mpoBoauTh 00CIIEI0BAHNE OPTaHU3AIUH, BBISBIISATh
nH(pOpMallMOHHBIE TOTPEOHOCTH MOJIb30BaTeNel, hopMupoBaTh TpeOOBaHUS K HH(OPMALIMOHHON
cUCTEMEY

Ta6mmma 2.1 — Kpurepuu OolleHKH WHIUKATOPOB TOCTHKEHUS KOMITCTCHIIHH

PesynbraTel 00y4eHUs 10 JUCIUTUINHE
K T
Kox u popmynupoBka HHAUKAT " Kputepun onieHMBaHUS pe3ysbT
Opa IOCTIKEeHMs KomMneTeHuun | O | aToB 00yUeHUS
pe Pesynbrar
pe
3_
3_
Ta
Ta
[IKB-3.2k : Ocyuiectsisier c0o P 3 3HaHHE METOAOB 00pabOTKH U a
P IaHHBIX O 3aMpocax v moTped 1 ay | OCHOBHBIX METOJOB 00paboTKH Haju3a OOJIBIIMX JAHHBIX, HCIIO
HOCTSIX 3aKa34MKa NPUMEHHTEND | ue | W aHamu3a OOJIBIINX JTaHHBIX JIb3YEeMBIX MPH PEICHUU Tpode
HO K Turosoii UC CCHOHAJIBLHBIX 3a1a4
P vy MIPOBOJIUTH CPABHUTENBHBIN aHa | MPOBEACHUE CPABHUTENBHOTO a
1 M JIM3 U BBIOOP CTaTHCTUYECKUMX M | Halu3a ¥ BEIOOpA CTaTHCTUYECK
> €H | eTo/OB /IS aHAJIM3a KOHKPETHBI | MX METOJOB JUIsl aHAIM3a KOHKD
he | X JaHHBIX €THBIX JJAHHBIX
H MIPUMEHEHUSI CTATUCTUYECKUX M | TPUMEHEHHE CTATHCTHYECKUX M
P ap | €TOMOB A 00paboTKU U aHAIIN €TOoJI0B 7151 00pabOTKU U aHAIN
I |3 6osbinx 00beMoB HHpopMa | 3a OoJbLHIMX 00BEMOB HH(POPMA
3 < I[UU C UCIIOJIb30BAHUEM TIpOTrpa LMW C MCIIOJIb30BAHUEM IPOrpa
MMbI RStudio MMbI RStudio

Tabmuira 3amosHAETCS B COOTBETCTBHM ¢ pasfeioM | Pabouel mporpamMMbl JTUCIMILIAHBI

(Momyms).

3 IlepeyeHb OLIEHOYHBIX CPE/ICTB

Ta6mmma 3 — [lepeueHb OIIEHOYHBIX CPEACTB MO TUCIUILIAHE (MOIYIIIO)




HaumeHoBaHHE OIIEHOYHOTO CPEACTBA U TP
encrasienne ero B DOC
KonTpommpyemsie mmannpyemsie pesy | KoHTponmmpyembie Temsl
JBTATHI O0yUYCHUS JIUCTIATUTAHBI
. ITpomexxyToyHas at
Texymuit KOHTPOIIb
TecTarms
OuHas popma oOyUeHHUS
P/1 3HaHHE : OCHOBHBIX METO 1.1. BBenenue B aHanmu3 6
JI0B 00pabOTKH 1 aHanmu3a | onbInux JaHHBIX. O630p u | CobecenoBanne Tecr
OOJIBIINX JaHHBIX CTOYHHUKOB HH()OpMAIIHH.
1.2. TexHonoruu xpaHeH
ns 1 o0pabotku 6onpmmx [ CobecemoBanne Tect
JTAHHBIX.
1.3. CoBpemMeHHBIE ITporp
aAMMHBIC CPEACTBA aHAIH3
pe CobecenoBanue Tecr
a 60opImMX 00BEMOB HH()
OpMAITHH.
1.4. Metoabl 006paboTKu
U aHanu3a Oonpinux nanH | CoOecemoBaHue Tect
BIX.
PI12 VMeHue : IpOBOAUTE CpaB [ 1.5, C6op u xpaHeHue 60 [IpakTndeckas padco Teer
HUTEJILHBIA aHAJIN3 U BBIO JIBIINX JaHHBIX. Ta
Op CTaTUCTUYECKHUX METOJ
OB JUI5 AHATIH32 KOHKDETH 1.6. Metoab! 06paboTKH, . ;
BIX JAHHBIX aHaJIM3a U BU3YyaJIU3aluU pakTiyeckas pabo | .
OOJIBINUX TAHHBIX B IIPOT Ta
pamme RStudio.
P13 HaBbIk : npuMeHeHus cra
TUCTUYECKHUX METOJIOB 1 1.6. Metoab! 06paboTKH,
st 00paboTKHU 1 aHanu3a O aHanu3a U BU3yaJu3aluu [Ipaktuueckas padbo Teer
OJbIINX 00BeMOB HHDOP OOJIBINUX TAHHBIX B IIPOT Ta
Maruy ¢ ucnons3oBanueM | pamme RStudio.
nporpammMsl RStudio

4 Onucanue Npoueaypb! OCHUBAHUS

KadectBO cPOpMHUPOBAaHHOCTH KOMITCTEHIIMH HAa JaHHOM JTare OICHUBACTCS II0
pe3yibraTaM TEKYIIMX W MPOMEXKYTOYHBIX aTTECTAIlMi TPU MOMOIIM KOJUYECTBCHHOHM OILICHKH,
BEIpOKEHHOW B Oaymax. MakcumanbHas cymma 0auioB mo guciuruimHe (Momymo) paBHa 100

Oasuiam.
O1neHoYHOE CPEeCTBO
Bun yueGHoii gesrenpHOCTH OT4erT 10 BEIIIOJHEHHBIM TIpa N
CobecenoBanune KTHaECKHM paGoTam Hrorossiii Tect  [HToro
Jlexkn 10 10
[IpakTuueckue 3aHATHS 60 60
CamocrosiTensHas paboTa 10 10
Htorosas arrecraius 20 20
HUtoro 20 60 20 100

Cymma 6anoB, HAOpaHHBIX CTYACHTOM IO BCEM BHJaM YUEOHOW JCSITEIHHOCTH B pamMKax

JAUCHUIIIIMHBL, IICPEBOAUTCA B OLICHKY B COOTBCTCTBHU C Ta6J'II/II_ICI7L

Cymma OanioB

10 JUCHHUITIIINHE

O1neHKa 10 IPOMEXY
TOYHOH aTTeCTalnuu

XapaKTepI/ICTI/IKa KaueCTBa Cq;)OpMI/IpOBaHHOCTI/I KOMIICTCHI U




«3a4TeHoy /

CTyaeHT IeMOHCTPHPYET CHOPMHPOBAHHOCTh NHUCIHILUTHHAPHBIX KOMIICTEHINH, 00
Hapy’KMUBaeT BCECTOPOHHEE, CHCTEMAaTHIECKOe U NTy0OKoe 3HaHUE y4eOHOTro MaTep
Maja, yCBOWJI OCHOBHYIO JTUTEPATYpPy U 3HAKOM C JOIOJIHUTEIBHOMN TUTEPATY PO, pe
KOMEHJIOBaHHOH IIPOTpaMMOH, yMeeT CBOOOIHO BEHINOIHATH IPAKTHUECKUE 3a1aHN,
IIpeyCMOTPEHHbIE IPOrpaMMOii, CBOOOIHO ONepHpyeT MPUOOPETCHHBIMU 3HAHUSIM
U, yMEHUSIMHU, IPIMEHSAET UX B CUTYalUsIX MOBBIIIEHHOH CII0)KHOCTH.

ot 91 o 100 COTIIYHO»
«3a4TEHO» /
ot 76 1o 90
«XOPOLIO»

CTyaeHT IeMOHCTPHPYET c(HOPMUPOBAHHOCTS JUCIMIUIMHAPHBIX KOMIICTEHIUH: 0C
HOBHBIE 3HAHUS, YMEHHS OCBOCHBI, HO JIOIYCKAIOTCS HE3HAUUTENIbHBIE OMMOKH, HET
OYHOCTH, 3aTPyJHEHUS NIPU aHATUTUYECKHUX ONEpalusiX, MepeHoce 3HAHUH U YMEHH
/i Ha HOBBIE, HECTAH/IapPTHbBIC CUTYalLlUH.

«3auTeHoy /

ot 61 1o 75 «YJIOBJIETBOPUTENIBH
o»

CryzmeHT 1eMOHCTpupyeT chOPMUPOBAHHOCTD AUCHUILIMHAPHBIX KOMIIETEHIUI: B X
0/1¢ KOHTPOJIBHBIX MEPOIPUSITHI JOMYCKAIOTCS 3HAYMTENIbHBIE OIIMOKH, IPOSIBIISIETC
s1 OTCYTCTBHE OT/ICJIbHBIX 3HAHUH, YMEHUI, HaBBIKOB 110 HEKOTOPBIM JAUCLUIUIMHAPH
BIM KOMIIETCHIUSM, CTYACHT UCIIBITHIBACT 3HAUUTENIBHbIC 3aTPYIHEHNUS TIPH ONICPHP
OBAaHHH 3HAHUSAMH M YMEHHUSIMH IIPU HX MEPEHOCE HA HOBBIE CUTYaLUH.

«HE 3a4TCHOY /

ot 41 o 60 «HEYIOBJIETBOPHTEID
HO»

vy CTyA€HTa HE C(bOpMI/IpOBaHLI JUCHUITTIMHAPHBIC KOMIIETCHIIUH, ITPOSABIIACTCA HEAO0
CTaTO4YHOCTH 3HaHPII>i, yMCHHﬁ, HaBBbIKOB.

«HE 3a4TEHOY /

ot 0 10 40 «HEYJIOBJIETBOPHUTEIIb
HOY

JluciuruinHapHble KOMIETeHIMH He c(hopMHUpoBaHbl. I[IposBiseTcs moiaHOe HIIH
[IPAKTUYECKH [IOJTHOE OTCYTCTBUE 3HAHUI, yMEHUH, HaBBIKOB.

5 IlpumepHbIe OLICHOYHBIE CPeACTBA

5.1 IlpumepHBIii IepeYeHb BONPOCOB 0 TeMaM

KonTposabHble BOpockl s codeceq0BaHMs 10 TeMaM

—

AR e

N —

SR DD =

Tema 1. BBenenue B ananu3 0onpmux JaHHbIX. O030p UCTOYHUKOB HH(OPMAITUH.

Jaiite onpeneneHue MOHATHIO «HH()OPMAIIHOHHBIE PECYPCHI».
Yro o3HauaeT «MHPOPMALMOHHBIN MOUCK»?
WNHpopMannoOHHO-KOMMYHUKAITMOHHBIE TEXHOJIOTHUH, YTO 3TO?
[Tepeuncanre OCHOBHBIE KOMIIOHEHTHI Ipoliecca Moucka HH(POPMAaLHH.
Onpenenute NOHATHE «MH(DOPMAITMOHHBIE CUCTEMBD».
OxapakTepu3yiTe mopTan OTKPHITHIX JaHHBIX PD.
Omnpenenure CyIIHOCTb NOHATHUS «OOJIbIINE JaHHbIE).
Onpenenute nousatue Data Mining.
KakoBsI rimaBHBIE TIPOOIEMBI 0€30MTaCHOCTH «OOJBIIIX JaHHBIX»?
JlaiiTe xapakTepuCTHKy MpUHIUITY O0e30macHOCTH «intelligencey.
Tema 2. TexHonoruu XxpaHeHus: 1 00pabOTKH OOJBIINX JAHHBIX.

[lepeuncnure TEXHOIOTUU XpaHEHHs OOJIBIINX JAaHHBIX.
XapaKTepuCTUKU CUCTEMBI XpaHeHus1 JaHHBIX RCS.
Anam3 6onpmmx naHHbxX B QlikView.

XapakTepUCTUKH CUCTEMBI XpaHeHus JaHHbIX [lonnbaiiT.
Kaxkue Mogenu qaHHBIX BEI 3HaeTe?

UYro BKIIIOYAET nepBUUHas 00paboTKa JaHHBIX?

Tema 3. CoBpeMeHHbIE TPOrPaMMHBIE CPEICTBA aHAIN3a OOJIBIIUX 00BEMOB HH(POPMALIUH.

[lepeuncnute mporpaMMHBIE CPEJICTBA aHANIM3A IAHHBIX: TJIATHBIE U O€CIUIaTHBIE.
[IpeumymiecTBa paboTa ¢ naHHBIMU B Tiporpamme R-Studio.
KaxoBbl BO3MOKHOCTH TIpEICTABICHHS TaHHBIX B iporpamme R-Studio?

Tema 4. CTaTHCTHYECKHE METOJIBI aHAIN3a JAHHBIX.

Onuiure CBOMCTBA HOPMAJIBHOTO PACIPEIEICHHUS.
Omnpenenure paznuuus MeXy apaMeTPUIECKUMU, HETTapaMETPUIECKUMU U
HOMUHAaJIbHBIMH METOJJAMHU.



Kpurepuu as1s onpenesieHus pa3iniuii B BBIOOpPKax.
Onununre OCHOBHYIO HJI€I0 KOPPESIIMOHHOTO aHaN3a.
Yro nmoka3zeiBaeT ko3¢ durment koppessuuu [Tupcona?
Koo duuneHTs! CBSI3U MEX/1y IEPEMEHHBIMU, HE IO JUUHSIOIIMMHUCS HOPMAJIHLHOMY 3aKOHY
pacnpeneseHusl.
7. Jnst uero npUMEeHSIOT PErPECCUOHHBINA aHAIN3?
8. Tumnel perpecCCHOHHBIX MOJIENEH.
9. Kak npoBepuTh aIeKBaTHOCTb MOCTPOECHHON PErPECCUOHHON MO ?
10. OcHoBHas uzes JUCIEPCUOHHOTO aHAIN3A.
11. CymHocTh KJIacTepHOro aHaIu3a.
12. JIns 4ero UCHoab3yIOT AUCKPUMUHAHTHBIN aHaIHU3?
13. Lenu npumeHeHus PaKTOPHOTO aHATH3A.
Kpamxue memoouueckue ykazanusi
CobecenoBaHue MPOBOAUTCS TOCIE W3YUYEHHUSI COOTBETCTBYIoIeH Tembl. [Ipenogasarens B
YCTHOHM (hopMe 3a7]aeT BOIIPOCHI CTyI€HTaM Ha JIEKLIMOHHBIX 3aHITHSIX.
LlIxana oyenxu

SAINAEE IS

Ne Bamel Omnucanne

5 16-20 IIpoueHT MpaBUIBHBIX H 00OCHOBAHHBIX OTBETOB OT 95% 10 100%

4 11-15 IIpoueHT mpaBUIBHBIX B 00OCHOBAaHHBIX OTBETOB OT 80 10 94%

3 6-10 IIponeHT npaBUIBHBIX OTBETOB C IOMOLIBIO HABOJSALIMX BOIIPOCOB OT 65 10 79%
2 0-5 IIponeHT npaBUIBbHBEIX OTBETOB OT 45 10 64%

5.2 Ilpumepsnl 3a1aHUi 1151 BHINOJHEHHUS NPAKTHYECKUX padoT

Tema 1. COop naHHBIX M3 pa3IUYHBIX MCTOYHUKOB B cetu MHTepHer. IlopTam OTKpBITHIX
nanHbix P®. Xpanenue nanubix B mporpamme MS Excel.

Tema 2. IlepBruuHbIi aHAIN3 JaHHBIX M BU3yaJIM3allus JaHHBIX B porpamme Excel.

Tema 3. 3nakomctBO ¢ mporpammoiri RStudio. Cuntakcuc. IlpemcraBieHne HMCXOTHBIX
JaHHBIX B mporpaMme RStudio (BeKTOpBI, MaCCUBBI, MATPUILIbI, CIUCKH, TAOJIHIIb).

Tema 4. Bribopka u npeoOpa3zoBaHHe UCXOIHBIX JaHHBIX B mporpamMe RStudio. Ynanenue
IPOIMYIIEHHBIX 3HAUYCHUH.

Tema 5. Craructuueckass oOpaboTka JaHHbIX B mporpamme RStudio: moncuer
ONMCATEIbHBIX CTATUCTHK.

Tema 6. Bo3aMoxxHOCTH Tpaduueckoro npeacraBieHus nHdopmaiuu B mporpamme RStudio:
rpaduueckue GyHKIUU OTOOPaKEHHUS OJTHOMEPHBIX U MHOTOMEPHBIX JaHHBIX, Ipa)uueCcKUil BEIBOA
C UCMOJIb30BaHUEM IpapUUECKUX MapaMeTpoB.

Tema 7. 3akoHBI pacnpeneneHus BEpoATHOCTEN, peann3oBanHble B R. IIpoBepka naHHbIX Ha
HOpMaJbHOCTh pacnpeaeneHus: kputepuu lanupo-Yunka, Konmoroposa-CmupHOBa u  1p.
YpoBEeHb CTATUCTUUECKON JOCTOBEPHOCTH.

Tema 8. CpaBuenue BbiOOpok. Kputepmii Crtbronenta, Kpurepuii cormacust Xu-kBajpaT
[Tupcona, Kpurepuit Konmoroposa-CmupHoBa.

Tema 9. Hemapamerpuueckue METOAbI CpPaBHEHMs [Js 3aBUCHUMBIX M HE3aBHCHUMBIX
BBIOOpOK: KpuTepuil YuikokcoHa, kpurepuii Kpackena-¥Yomnuca.

Tema 10. Koppensumonnsni anamus. Pacuer xosddurmentoB xoppensmun I[lupcona,
Cnupmena, Kennanna

Tema 11. PerpeccuonHslii aHanu3 (JuHEHas 3aBUCUMOCTH). IlocTpoeHue nuHEHON
Mozenu. [IpoBepka agekBaTHOCTH MOCTPOECHHON MOJIETH.

Tema 12. PerpeccuoHHbli aHanu3 (HEJIMHEWHAs 3aBUCUMOCTh). OmnpeneneHue BUAA
3aBucuMOCTH. [locTpoenne Mmoaenu. [IpoBepka ageKkBaTHOCTH MOCTPOEHHON MOJIENH.

Tema 13. OgHOpaKTOPHBIN TUCTIEPCUOHHBIA aHAIN3.

Tema 14. MHOTO()aKTOPHBIN AUCTIEPCUOHHBINA aHATIH3.

Tema 15. @akTopHBINA aHAIN3.

Tema 16. KnacrepHslii aHanus.



Tema 17. Bo3MoxHOCTH Trpauyeckoro MpeacTaBieHUs HHGPOpMAIMU B Iporpamme
RStudio: rpaduueckne ¢GyHKIEM OTOOpaXkeHWs OMHOMEPHBIX W MHOTOMEPHBIX JIaHHBIX,
rpaduyecKuii BBIBOJ] C UCIIOJIb30BaHUEM TpaUIeCcCKUX MapamMeTpoB.

Kpamxue memoouueckue ykazanus

Ha BeImoIHEHHE OHOM MPAKTHYECKON paboThl OTBOJUTCS HE 00Jiee OJHOTO JBYX4aCOBOTO
3aHATUA. [locie BHIMOTHEHHS KaXXA0H MPaKTUYECKOM pabOThl CTYACHT AOJKEH MPEACTaBUTh OTYET
B BUJIC CKpPHUIITA C ONMHUCAHUEM MOJIYYEHHBIX PE3YJIBTATOB, a TAK)KE, OTBETUTh HA COIYTCTBYIOIIUE
BOITPOCHI IO TEME.

Illkana oyenku
Ne Bamel Onucanue

CTyIeHT JeMOHCTPUPYET YMEHHUS Ha HTOTOBOM YPOBHE: yMEET CBOOOIHO BBINOJIHATh NPAKTHYECKU
5 47-60 € 3a7aHus, IPEyCMOTPEHHbIE IPOrpaMMOi, CBOOOTHO ONEpUPYET NIPHOOPETEHHBIMH 3HAHUSAMH U Y
MEHUSIMHU, IPIMEHSET UX B CHTYalUsIX TOBBIIICHHON CIIO)KHOCTH.

CTyzeHT JEMOHCTPUPYET YMEHUSI Ha CPETHEM YPOBHE: OCBOHMI OCHOBHBIE YMEHHS, HO JI0ITYCKAIOTCSI
4 3246 HE3HAYUTENIbHbIE OIIMOKY, HETOYHOCTH, 3aTPyXHEHHS IIPH aHATUTHYECKUX OIEpalysX, epeHoce y
MCHUI Ha HOBBIE, HECTAHJAPTHBIC CUTYalUH.

CTleeHT JACMOHCTPUPYET YMEHUSA U HaBbIKU Ha 0a3o0BOM YPOBHE: B X0€ KOHTPOJIbHBIX MEPOITPUATH
i JOITYCKAarOTCs 3HAYUTCIIbHBIC OIJ_II/I6KI/I, IMPOSBJIACTCA OTCYTCTBUE OTACIbHBIX yMeHHfI, HAaBBIKOB I10

3 26-31
JAUCHUIITIMHAPHBIM KOMIIETEHIMAM, UCHBITBIBAOTCA 3HAYUTCIIBHBIC 3aTPYyJHCHUS IIPU OIICPHUPOBAHU
1 YMEHUAMMU U IIPU UX MEPEHOCE HA HOBBIC CUTYyallUHN.

2 0-25 CTyZ[eHT JACMOHCTPHUPYET YMCHHS U HAaBbIKU Ha YPOBHEC HUKE 6a30Boro: TMIPOSABJIACTCA HEAOCTATOYHO|

CTh yMeHI/Iﬁ M HAaBBIKOB.

5.3 UTorosnlii TecT

Jla"HbIE - 3TO

a) (hakThl, XapaKTEpU3YIOIIHEe 0OBEKTHI, IPOLIECCHI, SIBICHUS MPEIMETHON 0bIacTu

b) nanHBIC, paccMaTpUBaeMble B KAKOM-JINOO KOHTEKCTE, U3 KOTOPOTO MOJIb30BATEIh MOXKET
COCTaBUTH COOCTBEHHOE MHEHHE

C) 3aKOHOMEPHOCTH MPOOJIEMHON O0O0JIACTH, TOJyYCHHBIE B pE3yJbraTe MPaKTUYCCKOM
JESATENIbHOCTH U TPOo(eCCHOHATBLHOTO OMbITa, MO3BOJISIIONIME CHEIHAIMCTaM CTaBUTh U pellaTh
3aJ]a4uM B 9TOM 00IacCTH

d) cBenenwus, mepenaBaeMple JIFOJJbMU YCTHBIM, TUCEMEHHBIM WIJIH IPYTHM CIIOCOOOM

Kakum npuzHakoM He 06agatoT 60blIrie JaHHbIE?

a) MHOTOOOpa3ue JTaHHBIX;

b) TO0CTOBEPHOCTH JAHHBIX;

C) CKOPOCTh HAKOIUICHHUS JaHHbIX;

d) Tunm3anueit HCXOMHBIX JaHHBIX.

Cnabo cTpyKTypHUpOBaHHBIE TAHHBIC MOTYT OBITh 3alMCaHbI B JopMe

a) TabmuIr;

b) OTIENBEHBIX BEKTOPOB (CTPOK);

C) 3amucei Mporu3BOJILHOM MMOCIIE0BATEILHOCTH;

d) TaGauI ¥ OTHOIIICHHIA.

HectpykTypupoBaHHbIE TaHHBIE MOTYT OBITh 3aMKCaHbl B hopme

a) TabmuIr;

b) 3ammceii MpOU3BOILHON MOCIEI0BATEILHOCTH;

C) TabJUIl ¥ OTHOIICHUH;

d) 3amucei IpOU3BOIBHON AJTUHBI.

AHaIIUTUK- 9TO

a) CHELMANTUCT, 3aHUMAIOIIMICS aHaTu30M B pa3iMYHbIX cdepax [eATeIbHOCTH U
pa3paboTKoil MojeNel Jisk MPOBEICHUS aHATN3a;

b) cnermanucT B BRIOpaHHOM MpeIMeTHOM 00J1acTH;

C) COTPYAHMK BBITIOJHAIOMINX Y3KUI KPYT 3a/1a4 B BRIOPaHHOM 00acTu;

d) coTpyTHUK, KOTOPBI UMEET OMBIT B TPOTPAMMHUPOBAHUH.

DKcnepr - 3T0



a) CHENHATUCT, 3aHUMAIOIIUNCS aHAIM30M B PAa3IUYHBIX OO0NACTAX AEATEIBHOCTH U
pa3paboTKOI MoJIesIeH Jisl MPOBEICHUS aHATN3a;

b) crienmanuct B BEIOpaHHOW MPeIMETHOM 001acTH;

C) COTPYJHHK BBITTOJHSIOIINX Y3KUI KPYT 3a/1a4 B BRIOPAHHOU 00J1acTH;

d) coTpyiHUK, KOTOPBI UMEET OMBIT B TPOrPaMMUPOBAHUU.

Knaccudukanus -

a) HEKOTOPBIH HAOOp omepamuii Haj 0a30i JaHHBIX, KOTOPBIA paccMaTpUBACTCS, Kak
€IMHCTBEHHOE 3aBEpIICHO, C TOYKH 3pEHHs] TOJb30BaTeNsl, JAEWCTBHE HaJ HEKOTOpOil
uH(popMaIeit, 00BIYHO CBSA3aHO C OOpaleHHEeM K 6a3e TaHHBIX;

b) pa3HOBHIHOCTH CHCTEM XpaHEHHs, OPMEHTHPOBaHA Ha TOJJICPKKY Mpollecca aHaln3a
JAHHBIX U UX IIETIOCTHOCTH;

C) BBICOKOyPOBHEBBIC CPEIICTBA OTPAKCHUS WH(POPMAIMOHHONW MOJECIM UM ONMUCAHHS
CTPYKTYpbI IJaHHBIX;

d) 3TO ycTaHOBJIEHHE 3aBUCHUMOCTH AMCKPETHOW BBIXOJHON MEPEMEHHOW OT BXOIHBIX
MIEPEMCHHBIX.

OO0yuJaromiast BRIOOpKa -

a) 3Ta TPyNIUPOBKa 00BEKTOB (HAOIIONECHNI) HA OCHOBE JIaHHBIX, OTMICHIBAIOIUX CBOMCTBA
00BEKTOB;

b) Habop MAAaHHBIX, KaXKAas 3alUCh KOTOPOTO TMPEACTaBIseT cOOOW ydeOHBIA mMpHUMep,
COZIepIKALIUH 3aJaHHbIE BXO/Ibl, U COOTBETCTBYIOLIUI IIPABUIIBHBIN BBIXOJIHON PE3YyJIbTAT;

C) BBISBICHHE B CBHIPHIX JAaHHBIX paHEEe HEU3BECTHBIX, HETPUBUAIBHBIX, MPAKTHUECKU
MOJIE3HBIX W JOCTYIMHBIX HWHTEPIpPETAaldyd 3HAHUW, HEOOXOAMMBIX [JISl TPUHATHS pPEIICHUN B
Pa3NIUYHBIX cepax YeTOBEUECKON IeATEIILHOCTH.

Omnbka 00yueHus -

a) 9T0 ommOKa, AOIMyIIEeHHAs MOJIEIbI0 Ha Y4eOHOM MHOXKECTBE;

b) sT0 omMOKa, MOJyYEeHHAs! Ha TECTOBBIX IPUMEPAX;

C) UMEHa, THIIbl U Ha3HAUEHUS TOJICH UCXOIHOM BHIOOPKU JaHHBIX;

d) Habop MaHHBIX, Ka)xas 3aluch KOTOPOTO MPEACTaBISET COOOW ydeOHBIH MpHUMep,
COJIeprKalIero 3aJaHHbIe BXObI, 1 COOTBETCTBYIOUINI MPaBUIbHBIN BBIXOIHOM pe3ynbTar.

JlanHble, paccMaTpuBaeMble B KaKOM-JIHOO KOHTEKCTE, U3 KOTOPOTO IOJIb30BATEIh MOXKET
COCTaBUTH COOCTBEHHOE MHEHHE - 3TO

a) TaHHbIC;

b) 3HaHU;

¢) uadopmanus.

MHOKeCTBO MPUMEPOB, HCTIOIB3YyEeMOE ISl IPOBEPKU pabOThl CKOHCTPYUPOBAHHON MOJIENH,
HA3bIBACTCS

a) TECTOBBIM MHOYKECTBOM;

b) MHO’>KECTBOM BXOJHBIX MIEPEMEHHBIX;

C) 00y4YaroIuM MHOKECTBOM;

d) MHOKECTBOM BBIXOJHBIX TIEPEMEHHBIX.

Mopnens (anropuT™) Ha3bIBaIOT 00yYaeMbIM €CITH

a) MOJIEJIb OCYIIIECTBIISIET HHTEPAKTUBHOE B3aUMOJICHCTBHE C SKCIIEPTOM;

b) Mozens (aIropuT™M) CaMOCTOATEIHLHO OOHAPYKUBAECT B JAHHBIX MPHUCYTCTBYIOLINE B HUX
3aKOHOMEPHOCTH;

C) MOJieTTh (UITOPUTM) CAMOCTOSITEIIBHO UCIIONIB3YET N3BECTHBIE 3aKOHOMEPHOCTH.

Tabmuiel B 6a3ax JaHHBIX MpPEAHA3HAYCHBI [

a) XpaHEHHUs JaHHBIX 0a3bl;

b) or6opa n 00pabOTKHU TaHHBIX Oa3bI,

C) aBTOMATUYECKOT'O BHITIOJTHEHHSI TPYIITBI KOMaH];

d) Bu3yanu3anuu JaHHBIX.

Data Mining Bkito4aeT B ce0s

a) onuH 0a30BBI METO/ OOHAPYKEHHSI 3HAHUH;

b) TOIBKO CTATUCTUYECKHE METOABI 00pAOOTKU JAHHBIX JJIS U3BJICUCHHS 3HAHUIM;



¢) 0OJIBIIIOE YHCIIO PA3TUYHBIX METOJIOB U3BJICUECHUS 3HAHUA;

d) GoJbIIIOE YHMCITO CTATHCTHYECKUX METOJIOB U3BJICUCHUS 3HAHUI.

[{enpro MOCTPOEHUST MOJICITH PETPECCHH MOKHO Ha3BaTh

a) TMPOTHO3MPOBAHME YHCIOBOM 3aBHCHUMOM MEPEMEHHOM, OCHOBBLIBAsCh Ha BBIOOPKE
HENPEPBIBHBIX U/UITU KaTETOPUATIbHBIX EPEMEHHBIX;

b) oObeanHEHNE 0OBEKTOB MM HAOIIOCHUH, HA OCHOBE OJIM30CTH 3HAYEHUI MX aTpuOyTOB
(Mpu3HAKOB);

C) HCCTeI0BaHUE B3aUMHOM CBSI3U MEXy OObEKTaMH U/UITU COOBITUSMU;

d) pa3OueHns MHOXKecTBa 0OBEKTOB MJIM HAOMIOICHUI Ha allpHOPHO 3alaHHBIE TPYIIIIHI.

Llenbto 3amaum KIIacCUPUKAIIAA MOYKHO Ha3BaTh

a) YHMCIOBOM 3aBUCHUMOW IEPEMEHHON, OCHOBBIBASICh HA BHIOOPKE HEMPEPBIBHBIX H/HIIN
KaTerOpUaIbHBIX TIEPEMEHHBIX;

b) oObenuHEeHNEe 00BEKTOB WM HAOTIONCHHH, HA OCHOBE OJIM30CTH 3HAYCHHH UX aTpHOyTOB
(npU3HAKOB);

C) UCCIIEZIOBAaHNE B3aMMHOM CBS3H MEXY O0BEKTaMHU W/HITH COOBITHIMU;

d) pa3OueHnst MHOXKECTBAa OOBEKTOB WIJIM HAOJIOICHUI HA allpUOPHO 3aJJaHHBIC TPYIIIIHI.

[lenbio 3aauu KIIacTepU3allii MOKHO HA3BaTh

a) 4YMCIOBOM 3aBHUCHUMON IEPEMEHHOM, OCHOBBIBASICh Ha BBIOOPKE HENPEPBIBHBIX H/WIN
KaTeropHallbHbIX EPEMEHHBIX;

b) oObeanHEHNE OOBEKTOB MM HAOIIONCHUH, HA OCHOBE OJIM30CTH 3HAYEHUI MX aTpuOyTOB
(MpuU3HAKOB);

C) UCCIIeZIOBAaHUE B3aMMHOM CBS3U MEXTY 00BEKTaAMU U/UITU COOBITUAMU;

d) pa3Ouenns MHOXeCTBa 0OBEKTOB MIIM HAOIOICHHUI HA allPHOPHO 3alaHHBIE TPYIIIIHI.

[{enbto popMuUpOBaHUs aCCOLMATUBHBIX MPABHUI MOKHO Ha3BaTh

a) YHUCIIOBOM 3aBUCHMMOW MEPEMEHHOMH, OCHOBBIBAasCh Ha BBIOOPKE HENMPEPBIBHBIX H/HIU
KaTerOpUaTbHBIX TIEPEMECHHBIX;

b) oObennHeHne 00BEKTOB WM HAOMIONEHUH, HA OCHOBE OJIM30CTH 3HAYEHUN UX aTpUOyTOB
(npu3HAKOB);

C) YCTaHOBJICHHE B3aUMHOM CBSI3M MEXTy OOBEKTaMH H/WJIH COOBITUSMU;

d) pa3OueHus MHOXecTBa OOBEKTOB MJIM HAOIIOICHUI Ha allpHOPHO 3a/laHHbIE TPYIIIHI.

K knaccy npornosupyronux 3agau Data Mining oTHocuTCs

a) KJIacTepHu3aIus;

b) mouck acCOIMaTUBHBIX MPABUIL;

C) perpeccusi;

d) Knaccudukanus.

JIBa OCHOBHBIX THIIA TAHHBIX B CTATUCTHKE

a) KaUeCTBEHHBIEC U KOJIMYECTBECHHBIE;

b) KOJIMYEeCTBEHHBIE U CUMBOJIBHEIE;

C) TEKCTOBBIEC U YNCIIOBBIC;

d) BEKTOpHI U1 MaCCHUBHI.

Kpamxue memoouueckue yxazanus

WTOroBplii TECT MPOBOJUTCS B JJIEKTPOHHON (opMe BO BpEMs IOCIETHETO B y4yeOHOM
nepuozie MpakTuueckoro 3aHsaTHs. TecT coctout u3 20 TecTOBLIX 3agaHuil. Ha BeImoiaHeHHE TecTa
orBoautcss 20 muHYT. Bo Bpemst mpoBeleHHsS TeCTa HCIOJIb30BAHUE JIUTEPATYpPhl U JAPYTHX
MH(GOPMALIMOHHBIX PECYPCOB JIOMYCKAETCA TOJBKO IO MPEIBAPUTEIILHOMY COIVIACOBAHHUIO C
IpernoiaBaTesieM.

IlIxana oyenku

Ne Bamner Ornucanue

5 1620 IIponeHT nmpaBWIBHBEIX 0TBETOB OT 91% 10 100%
4 11-15 IIpouenT mpaBuiabHBIX 0TBETOB OT 80 10 90%

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

2 0-5 IIpouenT npaBmiibHBIX 0TBETOB OT 40 10 64%
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