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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 CTAaTHCTHYECKMX W MAaTeMaTHYECKHX METOAOB JUId aHaIHu3a
00BeMOB HH(POPMALINY;

- MpuoOpeTeHre MPaKTUYECKUX HABBIKOB paboThI ¢ mporpammoii RStudio.

0O0JIBIINX

[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)

K Koz u Pe3ynbraTel 00y4eHus 10 JUCHUILUINHE
onu
Haspaime OTIOI bopm J'II:/I OBKa q)EI})IMgE:EOO B;< ) K
BO, cokpameHHoe PMYTHP ! p oA
KOMIICTCHLIMU AOCTIKCHHA pe3yib DopMyIupoOBKa pe3yibTaTa
KOMITCTEHIINT
Tara
10.05.03 OIIK-1 : OIIK-1.1x : PJI1 3HaHUE | OCHOBHBIX METOJIOB
«udopmarmonnas | CrocobeH ITorumaer 00paboTKU M aHAJIN3a
0e30I1macHOCTh OIICHHUBATH POJIb TIPUHIIATIBI OOJIBIINX JTAHHBIX
ABTOMATH3UPOBAHHBIX | MH(pOPMAIHH, TEOPUH P12 YMeHue | npoBoauTh
CUCTEM) nH(GOPMAIMOHHBIX | MH(GOPMAIMOHHON CPaBHUTEIbHBIN aHAIU3 U
(1B) TEXHOJIOTUH U 6e3omacHoOCTH U BBIOOD CTaTHCTHYECCKUX
“HPOPMALIMOHHOW | MPOOIEMBI METOZOB JJIsl aHAJIU3a
0e30MacHOCTH B rOCYAapCTBCHHOM KOHKPETHBIX JIAHHBIX
COBPEMCHHOM U PETHOHAIBHON P13 HaBbik | mpumenenus
obmecTBe, UX MH(pOPMaLOHHON CTATHCTUYECKUX METOIOB
3HAYECHHE IS Oe3ormacHoOCTH JUTsE 00pabOTKHU U aHaK3a
obecriedeHus 60IBIINX 0OBEMOB
00BEKTHBHBIX uHpopMaun ¢
notpedHOCTEH HCTIONIE30BAaHUEM
JIMYHOCTH, nporpamMmMel RStudio
obuiecTBa u
roCyapcTBa

2 MecTo qucuumiannsl (MoayJsi) B ctpykrype OINIOII

OcBoeHHE TUCHUIUITMHBI (POpMUPYET y OOyJaronIuxcsi KOMIIETEHIIUH, HEOOXOIWMBIE IS
MOJATOTOBKU B cooTBeTcTBUHU ¢ TpeboBanussMUu @I'OC BO B 061acTu UCMONB30BaHUS COBPEMEHHBIX
TEXHOJIOTHH 11 00pabOTKH, aHATIN3a U BU3YAJIN3aIlUH OOJIBIINX JAHHBIX.

3. O0beM TUCHMILUTHHBI (MOYJIA)

O6beM nuCIMIUIMHBL (MOXIYNA) B 3a4eTHBIX €IMHHUIIAX C YKa3aHHEM KOJMYECTBA
aKaJeMHUYECKUX 4YacoB, BBIJEJICHHbIX Ha KOHTAaKTHYIO paboTy ¢ oOydarommmucs (1O BHJAM
y4eOHBIX 3aHATUI) U HA CAMOCTOSITENFHYIO paboTy, MPUBE/ICH B TabIuUIE 2.



Tabnuna 2 — O6mmas TpyI0eMKOCTh JUCIUTIITTHBI

Cemectp :;E(};i(; O6beM KOHTAKTHOMH paboThI (Yac)
Dopma y (000) B dopma
HasBanue OIIOII BO | oOyue- acre Y AynutopHas Heay - CPC aTTec-
. Y11 Kypc TOpHast At
(390, .E.) Bcero
0300) nek. | mpak. | ma6. [ TIA | KCP
10.05.03
MudopmanmonHas
0e30macHOCTb 0dO C4.® 11 3 37 12 24 0 1 0 71 €]
ABTOMATH3HPOBAHHBIX
CHCTEM

4 CTpyKTypa U co/iepkaHue TMCUUILITHHBI (MOTYJIsA)

4.1 Ctpykrypa McuuIuidnbl (Moayas) aiasa O®O

Tematuueckuil 11aH, OTPAXKAIOIINUN COJEPIKAHUE AUCITUIUTHHBI (MIEpEeYeHBb 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 — Pa3genbl nucuumuiiHbl (MOIYNs), BHIBI YUYEOHOW NEATEILHOCTH W (DOPMBI
TeKymero Koutpois aiust 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 12 cobecenoBanue
HCTOYHUKOB HH(OPMAIIHH.
TexHonoruu XpaHeHus: u

2 | oOpaboTKH 6ONBLINX Pa1 2 0 0 7 cobecenoBaHue
JTAHHBIX.

CoBpeMeHHbIe
MpOrpaMMHEBIE CPEACTBA

3 P1 2 0 0 7 cobecenoBaHre
aHanm3a OOMbIINX
00beMOB HHpopmaImy.
Mertozbl 06paboTKH 1
4 | aHanm3a OONBIIHX P/1 6 0 0 12 cobecenoBanue
JTAHHBIX.
5 COop u XxpaHeHne PI2 0 6 0 12 OTYET 10 BBIIOJHEHHBIM

OOJILIINX JaHHBIX.
Merozsr 06paboTKH,
aHan3a U BU3yan3alum

IPaKTHYECKUM paboTam

OTYCT 110 BBIIIOJIHCHHBIM

6 P2, P13 0 18 0 21
OOJBIINX JAHHBIX B MPaKTHYECKUM paboTam
nporpamme RStudio.
Hroro no tadimnue 12 24 0 71

4.2 Copepxxanue pa3iesoB M TeM JUCUUILINHBI (Moayas) aiass ODO

Tema 1 Bseoenue 6 ananuz 6onvuiux oanuvix. O030p UCmMoyHUKO8 UHGopMayuu.

Conepxanue TeMbl: OCHOBHBIE ONIpEIEICHNS, TEPMUHBL, 33]1a4l aHaIn3a OOJIBIINX JaHHbBIX.
Bonpocsr 6e3onmacHoct. Ilonstue Data Mining. KoruuTtuBHbIM aHanmu3 ngaHHbIX. O030p
UCTOYHUKOB MH(popMmarmu s Big Data (OTKpbIThIE MCTOYHHMKH HWH(GOPMAIMU: CTATHCTHYECKUE
COOpHHMKHM, OMYyOJMKOBaHHBbIE OTYETHl W PEe3yJAbTaThl HUCCIENOBAHMM; JOCTYN K 3aKpBITON
uHpopmanun). Meroauku c6opa JaHHBIX.

@opMBl U METOJABI NPOBEACHMS 3aHATHUI 1O TeMe, NpPUMEHsEeMble 00pa30BaTEIbHbIC
TEXHOJIOTMH: JIEKIIUH, HA KOTOPBIX JAETCS OCHOBHOW CHCTEMATU3UPOBAHHBIA MAaTEepUai MO TEMaM.

Buasl camMOCTOATENBPHOM NOATOTOBKM CTYAEHTOB II0 TEME: YTEHHE IIpeaIaracMowu
JUTEpaTyphbl, MOJTOTOBKA K cOOECE0BAHNIO, UTOTOBOMY TECTY.



Tema 2 Texnonozcuu xpanenusi u 06pabomxu OOILUUX OAHHBLX.

Conepxkanrie TeMbl: OO030p TEXHOJIOTHH XpaHEHUS OONBINMX JaHHBIX. ba3pl JaHHBIX.
CucteMbl ympaBiieHHsl 0a3aMu JaHHbIX. Mojenu naHHbIX. [10JroTOBKa HMCXOIHBIX JaHHBIX IS
aHaIM3a: MepBUYHAS 00pab0TKa U BU3YATH3AIHS HMCIOIIUXCS TAHHBIX.

@opMBI M METOJBI TPOBEACHUS 3aHATHH 10 TeMme, NpPUMEHsSIeMble 00pa3oBaTEIbHbIC
TEXHOJIOTUH: JICKITUH, HA KOTOPBIX JJACTCS OCHOBHOM CHCTEMAaTU3UPOBAHHBIN MaTEpUaIl IO TEMaM.

Buasl caMOCTOSATENBHOM IMOATOTOBKM CTYACHTOB 10 TEME: YTCHHE NpeijiaracMoin
JUTEPaTyphl, TOJArOTOBKA K COOECEIOBAHUIO, HTOTOBOMY TECTY.

Tema 3 CospemeHnnble NpocPaAMMHbBIE CPEOCMEA AHAIU3A OOLULUX 0O0BEMO8 UHDOPpMAYUL.

Conepxxanne Tembl: O030p COBpPEMEHHBIX TOMYISPHBIX MPOTPAMMHBIX CPEICTB aHAU3a
nmaHHbIX. [lmaTHble, OecruiaTHBIE MporpaMMHbIe cpeactsa: Statistica, SPSS, Excel, R-Studio u
NpyTHE; UX MPEUMYIIECTBA U HETOCTATKH.

@opMBI U METOABI TPOBEACHHS 3aHATHH MO TeMe, NpPUMEHseMble 00pa3oBaTeIbHBIC
TEXHOJIOTHH: JISKIIUU, HA KOTOPBIX JaeTCS OCHOBHON CHCTEMAaTU3UPOBAHHBIN MaTepHAIT IO TEMaM.

Buapl caMoCTOSTENbHOW TOATOTOBKMA CTYACHTOB TI0 TeMe: YTCHHE MpeaaracMoun
JTUTEPaTyphl, TOJTOTOBKA K COOECEOBAHUIO, UTOTOBOMY TECTY.

Tema 4 Memoow obpabomxu u ananu3a 6OIbUUX OAHHBIX.

Copnepxanmne Tembl: OCHOBHBIC TIOHSTHS MaTEeMAaTUYEeCKOW CTaTUCTHKH. MeTonbl aHann3a
JAHHBIX: JIECKPUNTHBHAS CTATUCTUKA, KPUTEPUH ISl IPOBEPKH HA HOPMAJIBHOCTD PACIIpEICIICHHS;
napaMeTpuuecKue, HerapaMeTpudeckre, HOMUHAJIbHBIE METOJbl (KPUTEpPUU Ui ONpeAeeHHUs
3HQYUMOCTH pAa3MU4Mii B BBIOOpKAx, OINpENEeNCHUEe 3aBHCUMOCTH MEXIy MEpEeMEHHBIMH,
IIOCTPOGHHE PETPECCHOHHBIX MOJENCH, AMCHEPCHOHHBIA, KIIACTEPHBIH, AWCKPUMHHAHTHBIM,
(bakTOpHBII aHATH3HI).

@opMBI W METOIBl TPOBEACHUS 3aHATHH 10 TeMme, NpUMEHseMble 00pa3oBaTeIbHbIC
TEXHOJIOTUH: JICKIINH, Ha KOTOPBIX TAETCSl OCHOBHOM CUCTEMAaTU3UPOBAHHBIN MaTepHa MO TEMaM.

Bugsl camMoCTOATENBHOW MOATOTOBKH CTYIEHTOB IO TEMe: YTCHHE NpeasiaraeMoin
JUTEPATYPhl, TOATOTOBKA K COOECEI0BAHUIO, HUTOTOBOMY TECTY.

Tema 5 Coop u xpaneHue 601bUUX OAHHBIX.

Conepxxanune TeMbl: [IoMCK UCTOYHWKOB HMH(pOpMAIMU B ceTd VIHTEpHET: OTKPBITHIC U
3aKpBIThIE UCTOYHUKU JaHHBIX. [lopTan oTKpbIThIX JaHHbIX P®. CoxpaHeHHEe JaHHBIX B IPOTpaMMe
MS Excel. IIpeobpa3zoBanue u nepBudHas 00padOTKa JaHHbBIX.

@dopMbl ¥ METOJBI TPOBEACHUS 3aHATHH 10 TeMe, NpPUMEHSIEMble 00pa30BaTEIbHBIC
TEXHOJIOTUH: TMPAKTUYECKHE 3aHSATHS MPOBOIATCS B KOMIBIOTEPHOM KIJIACCE C HCIIOJIB30BaHHEM
nporpamMm RStudio (mpemomaBatens u3naraer Temy, MPUBOIUT MPHUMEPHl M JACT 3aJaHHe IS
CaMOCTOSITEJIBHOTO BBIMOJIHEHUS, TPU HEOOXOAUMOCTH KOHCYJIBTHPYET CTYAECHTOB).

Buasl camMOCTOSATENBHONW TMOATOTOBKH CTYIEHTOB IO TEMe: IIOATOTOBKA OTYeTa I10
NPaKTUYECKUM PadoTaM, MOJITOTOBKA K UTOTOBOMY TECTY.

Tema 6 Memoowvl 0bpabomxu, ananuza u GU3YaIU3AYUU OOILUIUX OAHHBIX 8 NPOSpaAMME
RStudio.

Copnepxxanme Tembl: [IpencraBnenne MCXOMHBIX AaHHBIX B mporpamme RStudio (BekTopsl,
MacCCHBBI, MaTPHIIbI, CIIUCKHU, TaOauIel). CTaTuCcTHYECKass 00paboOTKa JaHHBIX B mporpammax MS
Excel u RStudio: moacuer omnmcaTenbHBIX CTaTUCTHK, rpaduyeckoe NpeiCTaBICHHUE JaHHBIX.
[pynmupoBka naHHBIX, OOHApPYXEHHWE 3HAYMMBIX 3aBUCUMOCTEH M TEHICHIWH B pe3yJbTare
aHalM3a uMeronieiics nHGopMaluu, BBISIBICHHUSI OTHOIICHUNH MEXIY AAHHBIMHU Pa3jMYHOTO THUIIA.
[IpuMmeHeHrne pPa3IUYHBIX METOJOB BBIICICHHS, W3BICUCHHS W TPYMIHUPOBKU NAaHHBIX, KOTOPHIS
MO3BOJISIFOT BBISIBUTH CHCTEMATH3MPOBAHHBIC CTPYKTYPHI JaHHBIX M BBHIBECTH W3 HUX IPaBHJIA JIJIS
NPUHATHS PELICHUI W MPOTHO3UPOBAHUS HMX TMOCIEICTBUN (PErpEeCCHOHHBIN, NUCIIEPCUOHHBIN,
KJIACTEPHBIA, JAUCKPUMHHAHTHBIN, (AKTOPHBIA  aHamu3bl). BO3MOXHOCTH  TpaduvecKkoro
npeactaBieHuss uHpopmanuu B mporpamme RStudio: rpaduueckne QyHKIMH OTOOpakKeHUs



OJTHOMEPHBIX M MHOTOMEPHBIX JaHHBIX, TpaQUUECKUil BBIBOJ C HCIIOJIB30BAaHHEM TI'papHUUeCKUX
IIapaMeTpOB.

@opMbl M METOJbl NPOBENEHUS 3aHATUH IO TeMme, NpUMEHseMble 00pa3oBaTelbHbIC
TEXHOJIOTMM: MPAKTUUYECKUE 3aHITHUsI MPOBOISATCS B KOMIIBIOTEPHOM KJIACCE C HCIOJb30BaHUEM
nporpamMbl RStudio (mpenonaBaTtens u3naraer TeMy, HIPUBOAMUT HMPUMEpPHI M JaeT 3aJaHue s
CaMOCTOSITEJIBHOTO BBIMOJIHEHUS, TPU HEOOXOAUMOCTH KOHCYIBTHPYET CTYAECHTOB).

Bunpl camocTosITENbHOM MOATOTOBKM CTYIEHTOB IO TEMeE: IOArOTOBKAa OTYETa IIO0
IPaKTUYECKUM paboTaM, OJArOTOBKA K HTOTOBOMY TECTY.

5 MeTonnueckne yKkazaHus Ajs 00y4alomMUXcs M0 M3YYEHHIO M peaIu3alii JUCHUTLINHBI
(MmonyJis)

5.1 Meroanyeckue peKOMeHAAUUH O0YYAIOIIUMCS MO M3YYEHHMI0 JAUCHUIUVIMHBI M 10
o0ecrnevYeHnIo CaMOCTOSITeJIbHOI padoThI

Ha nexknusax naercst OCHOBHOM CUCTEMAaTU3UPOBAHHBIA MAaTepHAII 110 TEMaM.

[IpakTUueckue 3aHATHS IPOBOASTCS B KOMIIBIOTEPHOM KJIACCE € UCIIOJIB30BAHUEM MTPOrpaMM
MS Excel u RStudio. [IpenogaBatens usnaraer Temy, MPUBOAWT MPUMEPHI U JACT 3aJaHUC IS
CaMOCTOSITENILHOTO BBINONHEHUS. [Ip1 He00X0IMMOCTH KOHCYJIBTUPYET CTYACHTOB.

CamocTosaTenpHass ~ paboTa  CTYACHTOB  MOApa3yMeBaeT  YTEHHUE  MpejiaraeMoi
MPENOJABATENEM JINTEPATYPHI U UCIOJIb30BAHUE UHTEPHET-PECYPCOB [IJIs MTOATOTOBKU K 3aHATHSM,
TEKYILEH U TPOMEKYTOUHON aTTECTAlUU.

IIpomexyTOUHast aTTeCTalMs - UTOIOBBIN TECT.

5.2 OcoO0eHHOCTH oOpraHu3amuu OOyYeHUS [JIsl JUI[ ¢ OTPAHHUYEHHBIMH BO3MOKHOCTSIMU
310POBbSI U MHBAJIU/I0B

[Tpu HEeoOX0IMMOCTH 00YHAIOIIUMCS U3 YUCIIA JIULL C OTPAHUYEHHBIMU BO3MOXKHOCTSIMH 3710POBbSI U
MHBAJIUAOB (110 3as1BJICHUIO 00YYaOLIErocs) NpeaocTaBiseTcs yueOHas HHPOpMaLus B TOCTYIHbIX
dopmax ¢ yaeToM UX UHIAUBUAYAIBHBIX IICUXO()U3NIECKHX OCOOCHHOCTEH:

- JUIS JIUI] ¢ HApYIICHUSMU 3pEHUs: B MeYaTHON (opMe YBEITHYEHHBIM pudToM; B Gpopme
AIIEKTPOHHOI'O JIOKyMEHTA; WHJUBUTyaJIbHbIE KOHCYJIbTAIlU! c MPUBJICYCHUEM
TUQIIOCYPIOTIEPEBOUNKA; MHINBUAYIbHBIC 3aaHUs, KOHCYJIBTAUU H JP.

- JJIs JII ¢ HApYIICHUSIMU cllyXa: B re4aTHoi (opme; B hopMe 3JIEKTPOHHOTO JOKYMEHTA;
WHJUBUTyaJIbHbIE KOHCY/IBTALMU C PUBJIEYEHUEM CYPAONEPEBOIUNKA; MHAUBUAYAJIbHbIC 3a/IaHUS,
KOHCYJIbTAIlH U Jp.

- ISl TUI] C HapyUICHUsIMHU OTIOPHO-ABUTATEIBHOTO ammapara: B ne4atHoi gopme; B popme
AJIEKTPOHHOI'O JOKYMEHTA; UHIMBUyalIbHbIE 3a/1aHUs, KOHCYJIBTALUU U JIP.

6 @OoH] OLEHOYHBIX CPEACTB /JIA NMPOBEACHUS TEKYLIero KOHTPOJS M NMPOMEKYTOYHOMI
arrecTauMu 00y4aroMXcs N0 JMCUUILINHE (MOTYJIIO0)

B coorBerctBuu ¢ TpeOoBanusimu DPI'OC BO pans arrecraumu oOydaromuxcsi Ha
COOTBETCTBUE MX IEPCOHAIbHBIX JOCTH)KEHUM IUIAHUPYEMbIM pe3yilsraTaM OOydeHHUs 110
JUCHUIUTMHE (MOJIYIIO) cO3JaHbl (DOHIBI OLEHOYHBIX CPENICTB. THIOBBIE KOHTPOJBHBIC 33JaHUS,
METOJIMYECKUE MaTepHalibl, ONPEAEISIONIUE MPOLEyphl OLICHUBAHUS 3HAHWM, YMEHUNH M HABBIKOB,
a TaKkKe KPUTEPHUM M IOKa3aTeNld, HEOOXOAUMbIC Ul OLIEHKU 3HAHWN, YMEHHUH, HABBIKOB U
XapaKTepU3yIOIIUE ATAIbl (OPMHUPOBAHUS KOMIIECTCHIIUI B MpOIlecce OCBOEHUS 00pa30BaTeNbHON
MpOTrpaMMmBbl, ipenctanieHbl B [Ipunoxenun 1.



7 Y4yeOHO-MeTOAMYECKOE M NH(POPMALMOHHOE 00eceuyeHue TUCHUIJINHBI (MOIYJIs1)

7.1  Ocnoenaa numepamypa

1. I'ycea E. H. Teopust BeposiTHOCTEH M MaremaTrhueckasi CTaTHUCTHKA : Y4YeOHUKHU
[OnexTponHbli  pecypc] - MockBa : @muuta , 2016 - 220 - Pexum ngocryna:
http://biblioclub.ru/index.php?page=book red&id=83543

2. Tyroma C. I., AntemepoBa O. A. Teopust BEpOsSTHOCTEH 1 MaTeMaTHYECKasi CTATHCTHKA
: YuebHuku [DnekTpoHHBIH pecypc] - KemepoBo : KemepoBckuii rocy1apcTBEeHHbBIN YHHUBEPCUTET ,
2016 - 216 - Pexxum noctyma: http://biblioclub.ru/index.php?page=book red&id=481538

3. Mupxkun b. I. BBEJIEHUE B AHAJIM3 JAHHBIX. Y4eOHuK W mpakTUKyM
[DnexTponnslii 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 : UTHOPA-M, 2022. — 299 c. : wi1. — (Bsicmee o6pa3oBanue: bakanaspuar). - ISBN 978-
5-16-011748-5. - Tekct : snextponHsni. - URL: https://znanium.com/catalog/product/1862599
(mata obpamenus: 11.04.2024).

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

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

4.  OCHOBBI TEOPUU BEPOSITHOCTEH M MAaTEMAaTUIECKOW CTATUCTHUKH : yued.-MeTO/I. Tocoome
/ TH. Boneakuna; ['B. Bopornumna .— Opén : U3a-Bo Open TAY, 2018 .— 90 c. — URL:
https://lib.rucont.ru/efd/684477 (nara obpamenus: 16.02.2024)

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

1. Mactunkuii C.2., lutukoB B.K. Craructuueckuit anainus U BU3yalu3alius TaHHBIX C
nomotnbio R. - DnexkTpoHHas KHUTA, aapec Aoctyna: http://r-analytics.blogspot.com

2. DnexTpoHHass OUONMMOTEYHas CUCTeMa «YHUBEPCHTETCKas OMOIMOTEeKa OHJIAWH» -
Pesxxum noctyna: http://biblioclub.ru/
3. OnektponHass Oubnmuotreunas cucremMa ZNANIUM.COM - Pexum pgocryma:

http://znanium.com/

4. DnexktpoHHO-OubMoTeuHas cucrema "ZNANIUM.COM"

5. DOnexrponHo-6uOnMMoTeyHas cuctema "PYKOHT"

6. DOneKTpoHHO-0MOMMoTeuHast cuctema usngatenberBa "HOpaiit" - Pexxum mocryna:
https://biblio-online.ru/

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

8. [Ipesunentckas Oubnmoreka wm. b.H.Enpnmua (6a3a maHHBIX —pa3sIudHBIX
npodeccroHambHbIX o0nacTeil) - Pexxum nocryma: https://www.prlib.ru/
9. Nudopmannonno-cnpasoynas cucreMa "Koncynsrant Ilmroc" - Pexxum nocryna:

http://www.consultant.ru/

8 MarepuajbHO-TeXHHYECKOEe o0ecredyeHHe IUCHMIUIMHBI (MOAYJfA) W TNepevyeHb
UHPOPMANMOHHBIX TEeXHOJIOTHIi, HCIIOJIb3yeMbIX IPH OCYHIeCTBJEHHH 00pa30BaTeJbHOI0



npouecca no JUCHUILVINHE (MOAYJII0), BKJIOYAasl epeYeHb NPOrpaMMHOro odecrevyeHust

OcHOBHOE 000PYI0BAHUE:

- Komnsrorepsl
Monutop  obmauneii 23"  LG23CAV42K/mbimis Genius  Optical ~ Wheel
npoBoHas/knaBuatypa Genius KB110 mpoBonnas
- Mynetumeauitasiii npoextop CASIO (Snonust)
- O6naunslii MonuTop LG Electronics yepHsblii +K1aBHaTypa+Mbllib
- Yer-Bo Oecri.iut.SmartUPS 3000

[IporpaMMHoe obecrieyeHme:
- RStudio



MHWHOBPHAYKHU POCCUN

BJIAJUBOCTOKCKUI I'OCYJIAPCTBEHHBIN YHUBEPCUTET

KA®EIPA UHOOPMAIIMOHHBIX TEXHOJIOIT'MI Y CUCTEM

@DOoH/1 OIICHOYHBIX CPEJICTB
JUTSI IPOBEJICHUS TEKYIIET0 KOHTPOJIS
Y IPOMEKYTOUYHOMN aTTECTAIIMHU IO TUCIUTUTAHE (MOIYITIO)

BBEJEHUE B AHAJIN3 BOJIbBIINX JTAHHBIX

CHeL[I/IaJIBHOCTB u crieyajim3anus

10.05.03 MuadopmarmonHas 6€301MacHOCTh aBTOMaTH3UPOBAHHBIX CUCTEM. be3omacHoCTh
OTKPBITHIX HH(POPMAITMOHHBIX CUCTEM

I'ox mabopa na OIIOII
2022

dopma 00yueHus
OuHas

Brnamusoctok 2023



1 Ilepeyenb popMHEpyeMbIX KOMIIETEHIHIT

Hassauue OIIOII BO, Koz u popmynupoBka KOMITETEHITH

COKpalicHHOe u

Kon u ¢hopmynipoBKka HHANKATOPA JOCTHKEHHS
KOMIIETEHIIUH

OIIK-1.1x : IToHnMaeT NpuUHLIMIBI TEOPUH UHPO
PMAaILMOHHOM 0€30MaCHOCTH U MPOOIIEMBI FOCyAa
PCTBEHHOM U PETHOHANTBHOW HHPOPMAITUOHHOH O
€30I1aCHOCTH

10.05.03 «udopmar
MOHHast 0€3011aCHOCTb
ABTOMaTHU3HPOBAHHBIX

CHCTEM»
(UB)

OIIK-1 : Cioco6eH oLeHuBaTh pot
b MH(QOPMAIHH, THPOPMALIMOHHBIX
TEXHOJIOTHI U MH()OPMAIIMOHHOH O
€30ITaCHOCTH B COBPEMEHHOM 00111[e
CTBe, X 3Ha4YCHHE IS 0OecIeueHN
s1 0OBEKTHBHBIX MOTpeOHOCTEH Y
HOCTH, 00IIECTBA ¥ TOCYapCTBa

Komnerenmus cunraercst cOpMUPOBAHHOM HA TAaHHOM 3Tarle B CIIydae, €ClIU MOTy4YeHHBIE
PE3YIbTAThI O6y‘-ICHI/I$[ II0 JUCLHMINNIMHE OLOCHCHBI IIOJIOKUTCIIBHO ()manaon KPHUTCPHUCB
OILICHUBAHMSI PE3YJILTATOB O0YUYCHUS «3a4TEHO», «YIOBIECTBOPUTEIBHOY, «XOPOIIO», KOTIIMIHOY). B
CcIy4ac OTCYTCTBHUA MHOJIOKUTEIBHOMU OOCHKMU KOMIICTCHIIMA HaA JaHHOM 3JTall€ CYHUTACTCA
Hec(hOopMUPOBAHHOM.

2 Tloka3aTe/M OLCHNBAHUSA IVIAHUPYEMBIX Pe3yJIbTATOB 00y4eHH s

Komnerenuus OIIK-1 «CriocobeH oreHnBaTh poiib HHPOpPMAaLUH, HHPOPMAITMOHHBIX
TEXHOJIOTUI ¥ NHPOPMALIMOHHON O€30I1aCHOCTH B COBPEMEHHOM OOLIECTBE, UX 3HAUCHHE IJIs
obecrnieyeHnss 0OBEKTHUBHBIX TOTPEOHOCTEH JTMYHOCTH, OOIIECTBA M TOCYIapCTBAY

Ta6muma 2.1 — Kputepuu OlleHKH WHANKATOPOB TOCTHKCHHS KOMITETEHIIUN

Pe3ynbraThl 00y4YEeHUs [0 AUCHUTLTHHE
K T
Kon u dopmynupoBka HHIUKAT Kpurepuu onenuBanus pe3yiibT
Y u Y
opa IOCTHXKEHUSI KOMIIETEHIIMN Oox o aToB O0yYeHUs
pe PesynbraT
pe
3_
3_
Ta
Ta
OIIK-1.1k : [Tonnmaer npuHIA P 3n 3HaHUE METOJI0B 00PAOOTKH U a
Bl TEOPUU HH(POPMAIIMOHHOHN § 1 | an OCHOBHBIX METOJIOB 00pa0OTKM | Hanm3a GONBIIMX JaHHBIX, HCIIO
€30I1aCHOCTH H TIPOOJIEMBI TOCY | ne | W aHamisa OOJIBIINX TAHHBIX JIb3YEMBIX [IPU PEIICHUH pode
JIapCTBEHHOM M PErHOHAIbHOM CCHOHAJIBHBIX 33/1a4
HH(popMaLHOHHOf Ge3onacHocT p | Y | mpoBomuT cpasmuTenbhbiii ana | MpoBejeHHE CPABHHTENLHOIO a
1 1 M | JH3 ¥ BEIOOp CTaTHCTHYCCKUX M | Haim3a M BBIOOpA CTATUCTHYCCK
€H | €TOMOB JJIS aHAIM3a KOHKPETHBI | MX METOMIOB JJIS aHAIHM3a KOHK
2
ue | X JaHHBIX €THBIX JaHHBIX
[ | TPHMEHEHHS CTATHCTHUECKHX M | MPHMEHEHHE CTATHCTHYECKHX M
P ap | €TOMOB A 00paboTKU M aHaNMU | €TOHOB Ui 0OPAOOTKH U aHAH
pi g |3 0onpIIMX 00beMOB HHPOPMA | 3a OONBIIMX 00BEMOB HH(pOpMa
3 « IIUM C UCIIOJIL30BAHKMEM IIPOTPa | IIMH C MCIIOIBb30BAHUEM IIPOrpa
MMbI RStudio MMmbl RStudio
Tabnuna 3amoiHsAeTCsl B COOTBETCTBUU C pazzenoM 1 Paboueil mporpammsl AMCHMITIIUHBI
(Moyst).

3 IlepeyeHb OLICHOYHBIX CPEICTB




Tabnuua 3 — [lepedeHpb OLIEHOYHBIX CPEICTB MO TUCIUIUTMHE (MOIYIIIO)

HanMeHOBaHHE OLIEHOYHOTO CPEACTBA U TP
Kourponupyembie mianupyemsie pesy | KoHTpoiupyembie TeMsl encrasnenue ero s ®OC
JBTATHI 00yYCHUS JCIUTLTHHBI 5 TIpoMeskyTouHas at
Texymwii KOHTPOJIb
TeCTaIus
Ounas popma oOydeHHUs
P11 3HaHUE : OCHOBHBIX METO 1.1. BBeaenue B aHanmu3 6
JIoB 00pabOTKHY 1 aHAU3a onpinux AaHHbIX. O030p u | CobecenoBanue Tect
GOMBIINX TaHHBIX CTOYHHUKOB HH(OpMAIIHH.
1.2. TexHonoruu xpaHeH
ns u o0pabotku 6onemux [ CobecemoBanne Tecr
JTAHHBIX.
1.3. CoBpeMeHHbIE TIPOTP
AMMHBIE CPEICTBA aHAIN3
pel CobecenoBanue Tecr
a 6opmuX 00BEMOB HH)
OpMAITHH.
1.4. Metoapl 06paboOTKH
U aHanm3a Ooonpinux nanH | CoOecenmoBaHue Tect
BIX.
P2 VMeHue : IpoBOAUTS CpaB | 1.5. C6op u xpanenne 60 | IIpaxTideckas pabo Tecr
HHUTEILHBINA aHAIN3 U BBIO JIBIIMX JTAHHBIX. Ta
Op CTATHCTHYECKHX METON [~/ 5080
OB JIJIs aHAJIM3a KOHKPETH -0 VICTOJIRL 0OpabOTKH, I 5
BIX JAHHBIX aHaJIM3a U BU3yaJIU3alUH paktiyeckas pabo | .
OOJIBINUX TAaHHBIX B IIPOT Ta
pamme RStudio.
PA3 Hagrik : npumenenus cra
TUCTHYECKHUX METOJIOB 1 1.6. Metoabl 06paboTKH,
s1 00paboTKU U aHanu3a 0 aHaJIM3a U BU3YyaIH3aliH [IpakTuueckas pabo Tecr
OJIBIINX 00BEMOB HHMOP OOJIBIINX TaHHBIX B TIPOT Ta
MaIlWH C HCTIoJb30BaHueM | pamme RStudio.
nporpammMel RStudio

4 Onucanue Npoueaypsl ONCHUBAHUS

KauectBO copmMUpOBaHHOCTH KOMIIETEHIMII Ha JaHHOM OJTale OLEHUBAETCS IO
pesyinsraTaM TEKYIIMX M MPOMEXYTOYHBIX aTTeCTAlMi MpU MOMOIIM KOJUYECTBEHHOM OLIEHKH,
BbIp@)XEHHOW B Oamnax. MakcuMmanbHas cymMma OaijioB mo AucuuiuinHe (Monynmio) paBHa 100
Oasuiam.

Bun y4ueOHOIt nesarensHOCTH

OrneHoYHOE CPeaCTBO

OTYeT 1Mo BBHIMOJIHEHHBIM mpa

CobecenoBanue KTHaeCKIEM paboTam Urorossiit Tect  [HToro
Jlexuuu 10 10
[IpakTuueckue 3aHATHA 60 60
CamocrosiTenpHas padbora 10 10
Htorosas arrecraius 20 20
Hrtoro 20 60 20 100

JUCHHUIIIMHBI, IICPEBOAUTCS B OLCHKY B COOTBCTCTBUU C Ta6J'IPII.IeI>i.

CymMmma 06anoB, HAOpaHHBIX CTYACHTOM IO BCEM BHJaM YUEOHOW JCSITEIBHOCTH B pamMKax

Cymma banioB

10 JUCHHUITIINHE

OueHka 1o NpoMexy
TOYHOH aTTeCTAIlUN

XapaKTepI/ICTI/IKa KadyeCTBa Cq)OpMPIpOBaHHOCTI/I KOMIICTCHIINH




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.

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.

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.

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

«3auTeHoy /
ot 91 mo 100
«OTJIMYHO»
«3a4TEHO» /
ot 76 1o 90
«XOPOIIO»
«3auTeHoy /
ot 61 1o 75 «YJIOBJIETBOPUTENIBH
o»
«HE 3a4TEHO» /
ot 41 o 60 «HEYIOBJIETBOPHTEID
HO»
«HE 3a4TEHOY /
ot 0 10 40 «HEYJIOBJIETBOPHUTEIIb
HO»

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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