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

[lenpto OCBOGHHWS IUCHUIUITMHBI «BBeneHwe B aHamu3 OONBINMX JAaHHBIX» SBISETCS
TeopeThyecKasi U MpakTUYecKasi MOJrOTOBKA CTYJEHTOB K paboTe ¢ OOJIbIIMMHU TaHHBIMU. 3HAHUS,
MOJIyYCHHBIE B PE3YJbTaTe OCBOCHHUS IUCIMIUIMHBI, TIOMOTYT INpH cOOpe W aHalnW3e OrPOMHBIX
00BEMOB CTPYKTYpHUPOBAHHOI MM HECTPYKTYPHPOBAHHOW MH(OpMAIHH, IPH pa3paboTKe Mozeen
JAHHBIX M TOJYYEHMM HOBBIX 3HaHMHA. Bce 3TO0 HEOOXOAMMO BBIMYCKHUKY, OCBOHUBILEMY
nporpaMMmy OakamaBpuara, Ui PEIICHHS pPA3IUYHBIX 3a/ad TPAKTHUYECKOH W  Hay4dHO-
UCCIIEI0BATEIIBCKOM eSITEbHOCTH.

3amaun OCBOCHHUS AUCLUTUINHBL

- IproOpeTeHNe CTYIEHTaMU 3HAHUKA O TEXHOJIOTHSX IOATOTOBKH, XpaHEHHS, 00paOOTKU H
aHann3a OOJBIINX JaHHBIX;

NPUMEHEHHE CTATUCTHMYECKMX M MAaTeMaTWYeCKHX METOJIOB JUIsl aHain3a OOJBIINX
00beMOB HH(pOpMAIINH;

- mproOpeTeHne MpakKTUYECKNX HaBBIKOB paboThl ¢ porpammoit RStudio.

[TnanupyemMbIMu pe3ynbTaTaMyd OOy4YeHUs MO AMCLUUIUIMHE (MOMYIIO), SBISIOTCS 3HAHMS,
yMEHHUs, HaBbIKH. llepedeHb MIaHUPYEMBIX PE3YJAbTaTOB OOyUYCHHS IO JUCLHIUIMHE (MOIYIIO),
COOTHECEHHBIX C IUIAHUPYEMBIMH pe3ylbTaTaMHd OCBOEHHS 00pa30BaTeNbHOM MpOTrpamMMBbl,

npecTaBieH B Tabnuie 1.

Tabmuna 1 — Komnerenmuu, popMupyeMbie B pe3yiIbTaTe U3YUeHUS AUCIUILTUHBI (MOJTYJIs)

K Konu PesynbraThl 00y4YeHUsI IO TUCHUILIHHE
Hazganue OIIOII ot (opmymposka
BO, cokparmerHoe (opmyHpoOBKa HMHIUKAaTOpa Kon
KOMIIETEHIIUH AOCTIKCHHSA pe3yib DopMyIHPOBKA Pe3yabTaTa
KOMITETEHIINN
TaTa
09.03.02 OIIK-1 : Ciocoben OIIK-1.1B : P/1 3HaHHE | OCHOBHBIX METOJIOB
«MHpOopMannoHHBIE | IPUMEHATH Ob6mnamaer 00paboTKH 1 aHANMH3a
CHCTEMBI U €CTEeCTBEHHOHAYYHBIE | MaTeMaTHIECKOi OOJIBIINX JTAHHBIX
TEXHOJIOTUM 1 OOIEMH)KEHEPHBIE | KYJIbTYPOH U PI1 YMeHnue | mpoBoauTh
(B-HC) 3HaHHUA, METOJIBI CHCTEMHBIM CpaBHHUTEITBHBIN
MaTeMaTHYECKOTO MBIILICHHEM, aHau3 ¥ BBIOOD
aHaJM3a u MIO3BOJISIOIIIIMH B CTaTUCTHYCCKUX
MOJICTIHPOBAHUS, npodeccHOHANTBEHOM METOJIOB JJIsI aHAJIH3a
TEOPETHIECKOTO JIeSITeIEHOCTH KOHKPETHBIX JJaHHBIX
HKCTIEPUMEHTAIBHOTO | HCIIONB30BATh
HCCIIEZIOBaHMUS B MaTeMaTHYECKHe
npogeccuoyanbHOM METOMBI U
JIeSITEIbHOCTH HHCTPYMEHTBI JIJIsI
MPOBEICHUS
KPUTHYECKOTO
aHaJM3a CUTyaluH,
MOJICTIMPOBAHUS U
IIPOTHO3UPOBAHUS
Pa3BUTHS IPOLIECCOB
U SIBJICHUN
OIIK-1.2k : Pemraer Pl HaBpiku | npumeHeHus
npodeccroHabHbBIC CTaTUCTHYCCKUX
3a7a4u ¢ METOJIOB JJIst
MIPUMCHEHHEM 00paboTKU 1 aHaIM3a
€CTECTBEHHOHAYYHBIX O0JTBIINX 00BEMOB
7 OOIIEHH)KEHEPHBIX “HPOPMAIIUH C
3HaHHH HCIIONTE30BaHIEM
nporpammsl RStudio




OIIK-2 : Cnocoben
UCIIONIb30BaTh
COBPEMCHHBIE
HH()OPMAITHOHHbIE
TEXHOJIOTHH U
MPOrpaMMHBIE
CpE/CTBa, B TOM
qHCIIe
OTCYECTBEHHOTO
MPOU3BOJICTBA, IIPU
pELICHUH 3314
podeCCHOHATBHOM
JIESITEIbHOCTH

OIIK-2.1k :
[ToHrMaeT NpUHIIUTIBI
paboThI
COBPEMEHHBIX
MHPOPMAITMOHHBIX
TEXHOJIOTUH U
MIPOTPAMMHBIX
CPEICTB, B TOM YHCIIE
OTE€YECTBEHHOI'0
IIPOU3BO/ICTBA

P/

Hagbiku

MIPUMCHCHUS
CTaTHUCTHYECKUX
METOJIOB ISt
00pabOTKH U aHAIN3a
00JBIIHX 00BEMOB
nHpOpMaNH C
HCIIOJIb30BaHUEM
nporpammMsl RStudio

P/l

3Hanue

OCHOBHEIX METOJI0B
00paboTKH U aHANK3a
OOJBIINX JAaHHBIX

P/l

VMmenue

[IPOBOAUTH
CpaBHUTEIbHBIN
aHaJu3 ¥ BEIOOP
CTaTHUCTHYECCKUX
METO/IOB /JIsl aHAITH3a
KOHKPETHBIX JIAHHBIX

2 MecTto qucuunnHbl (MoayJsi) B ctpykrype OITOII

OcBoeHre TUCHHUIUTUHBI (HOpMHUPYET y OOYYArOMIMXCS KOMIETCHIIMH, HEOOXOIUMBIE IS

MOATOTOBKU OakayiaBpoB B coOTBETCTBUH ¢ TpeboBanusimMu GI'OC BO B 001acTu MCMOIB30BaAHUS

COBPEMCHHBIX TEXHOJIOTHH IS O6p8.60TKI/I, dHAJIN3a U BU3yaJIN3allun OOIBIINX JaHHBIX.

3. O0beM TUCHMILUTHHBI (MO1YJIA)

O0bEM  HUCHUILIMHBI

y4eOHBIX 3aHSATUI) U HA CAMOCTOSITENbHYIO paboTy, MPUBEICH B TabmuIe 2.

Tabnuna 2 — O6mmas TpyI0eMKOCTh JUCIUTLITNHBI

(Momynst) B 3aueTHBIX EAMHHUIAX C YKa3aHUEM KOJUYECTBa
aKaJeMHMYECKUX 4YacoB, BBIJEICHHbIX Ha KOHTAaKTHYIO paboTy c oOydarommmucs (1O BHUJAM

Tpyno- O6beM KOHTAKTHOH paboThI (4ac)
CeMeCTp C€MKOCTh
Hassanue OITOIT ®opma Yactb (020) Breaynu- Popva
o0yde- WIH Kype AynuropHas CPC aTTec-
BO vII 300 TOpHas
HUs ( R G.E) Beero Tauuu
0300)
nek. | mpak. | ma6. | ITA | KCP
09.03.02
ngopuatmonsmie | 345 | gy p 4 3 13 4 8 0 1 0 95 €)
CHCTEMBI 1
TEXHOJIOTUH

4 CTpyKTypa U cojiepKaHue TUCUUILTHHBI (MOTYJIs)

4.1 CTpykTypa fucuuniauebl (MonyJs) xisa 3@0

TemaTuueckuil IIaH, OTpaXKaroIlUK coAepkKaHUe AUCLUILUIMHBI (IEPEUEHb PA3ACIOB U TEM),
CTPYKTYpHUPOBAHHOE IO BUIAM Yy4YeOHBIX 3aHATUN C yKa3aHHMEM HX OObEMOB B COOTBETCTBUH C

y4eOHBIM IIJIaHOM, NPUBEJICH B Tabnwuie 3.1

Tabmuua 3.1 — Paznmensl qucuuruiiHel (MOAYAs), BUIBI y4eOHOW AEATENbHOCTH U (HOPMBI

Tekymiero koutpos ans 300

Ne Ha3zBanue Tembl

Ko pe-
3ynbTaTa
o0yueHus

Kon-Bo yacoB, 0OTBeeHHOE HA

Jlex IIpaxr

JIab

CPC

dopma
TEKYIIEero KOHTPOJIs




Benenue B ananus
OOJIBIINX TaHHBIX.
Mertozel 06paboTKH,
aHan3a U BU3yan3alum
OOJIBIINX JAHHBIX B
nporpamme RStudio.
HToro no Tadume 4 8 0 95

PJI1, PII1 4 0 0 40 CobecenoBanue

PAL, PI1 0 8 0 55 IIpaktudeckas pabora

4.2 Copepxkanue pa3ieioB M TeM QUCHUILIAHBI (Moay.as) niasa 3P0

Tema I Bedenue 6 ananuz 60abuux OaGHHbIX.

Conepxanue TeMbl: OCHOBHBIE ONIpPEAETICHNS, TEPMUHBL, 33]1a4l aHaJIn3a OOJIBIINX JaHHbBIX.
Bonpocsl 6e3onmacHoctu. Ilonstue Data Mining. KoruuTtuBHbBIM aHanmu3 ngaHHbIX. O030p
MCTOYHUKOB MH(popMmanuu ais Big Data. Metoauku c6opa nansbix. : O030p TEXHOJIOTHIA XpaHEHHUS
OonpmMX JaHHBIX. : OCHOBHBIE MOHATHS MaTeMaTHUYECKOW CTaTUCTUKHU. MeTOobl aHaIM3a JaHHBIX:
JECKPUNTHBHAsI CTAaTUCTHKA, KPUTEPUU JJsl TPOBEPKM HA HOPMAJIBHOCTb DPAaCIpeAciIeHUS;
napaMeTpuuecKkue, HelnapaMeTpu4yeckKue, HOMUHAIbHBIE METOJbl (KpPUTEpPUM MJsl ONpEesICHUs
3HAUUMOCTH pa3Iu4uil B BHIOOpKAx, OINpENeNEeHUEe 3aBUCUMOCTH MEXIy IepeMEHHbIMH,
IIOCTPOECHUE pETrPECCUOHHBIX MOJENEN, JIACTIEPCUOHHBIN AHAJIU3BI, KJIACTEPHBIH,
JUCKPUMHUHAHTHBIHN, (DaKTOPHBIN aHAIN3bI).

@opMbl M METOJbl NPOBENEHUS 3aHATUH IO Teme, NpUMEHseMble 00pa3oBaTelbHbIC
TEXHOJIOTMM: JIek1nn, Ha KOTOPBIX JaeTcsl OCHOBHOM CHCTEMAaTU3UPOBAHHbBIN MaTepuall 10 TEMaM.

Buasl caMoCTOSATENbHOM TOATOTOBKM CTYIEHTOB 10 TeMme: UTeHue mnpemsiaraeMoi
autepatypsl. [loaroroska k codece10BaHNIO, ITOTOBOMY TECTY.

Tema 2 Memoowvl obpabomku, anaiu3a u 6U3yaIU3AYUU OOILUIUX OAHHBIX 8 NPOSpaAMME
RStudio.

Copnepxanne Tembl: IIpencraBinenne UCXOAHBIX AaHHBIX B nporpamme RStudio (BexTopsl,
MacCHBBI, MaTpPHIIbI, CIIUCKH, Tabmuipbl). CTaTucTryeckass oOpaboTKa JaHHBIX B Iporpammax MS
Excel m RStudio: momcuer ommcaTenbHBIX CTaTHCTHK, rpaduyeckoe NpeACTaBICHUE JaHHBIX.
['pynnupoBka naHHBIX, OOHapyXKEHHE 3HAUUMBIX 3aBUCUMOCTEM M TEHICHLMH B pe3yibTare
aHaJM3a UMEIoIIEeHCsT HHPOPMAaLUH, BBISIBICHUS OTHOLICHUA MEXAY JaHHBIMHM Pa3IMYHOTO THIIA.
[IpuMeHeHHe pa3IMYHBIX METOJOB BBIJCIICHUS, W3BJICUCHHS W TPYNIHPOBKH ITaHHBIX, KOTOpBIC
MO3BOJISIIOT BBIABUTH CHCTEMAaTU3UPOBAHHBIE CTPYKTYpPBI JaHHBIX M BBIBECTH W3 HUX INpaBHJIa AJs
IPUHATHA PELIEHUI W MPOTHO3UMPOBAHUS MX MOCJIEICTBUN (PETPECCHOHHBIN, INUCIEPCUOHHBIN,
KJIACTEPHBIM, TUCKPUMHHAHTHBIM, (akTOopHBIH  aHanmu3bl). Bo3MoxxHOCTH  rpaduueckoro
npeacraBieHus uHpopmanuu B mporpamme RStudio: rpaduueckue ¢GyHKUMH OTOOpaskeHHs
OJTHOMEPHBIX M MHOTOMEPHBIX JaHHBIX, TpaQUUECKUil BBIBOJ C HCIIOJIB30BAaHHEM TpapUUECKUX
apaMeTpoB.

@opMbl M METOJbl NPOBEACHUS 3aHATUH IO TeMme, NpUMEHseMble 00pa3oBaTelIbHbIC
TexHosioruu: IlpakTuueckue 3aHATUS MPOBOJATCS B KOMIIBIOTEPHOM KJIacce€ C HCIOJb30BaHUEM
nporpamMbl RStudio. IlpenonaBatens usnaraer Temy, NPUBOJUT MPUMEPHI U JAeT 3allaHUE IS
CaMOCTOSTEJILHOTO BhIMONHEHUs. [Ipr He06X0AMMOCTH, KOHCYJBTUPYET CTYIEHTOB.

Buael caMocTOSATENbHOW MOATOTOBKM CTYAEHTOB 10 TeMe: IloaroroBka ortyera 1o
IPaKTUYECKUM paboTaM, OJArOTOBKA K HTOTOBOMY TECTY.

5 MeToanueckue yKkazanus Ajs 00y4yalomuxcs M0 M3yYeHHI0 ¥ pean3alii JUCHUTILIUHBI
(MmonxyJis)

5.1 Meroauueckne peKOMeHIAUMH OO0y4YAIIUMCS M0 HU3YYeHUK0 [MCUUIUIMHBI W 10
ofecreyeHn 0 CaMOCTOSITeIbHOI padoThl

Ha neknusax naercst OCHOBHOM CUCTEMaTU3UPOBAHHBIA MaTepHall IO TEMaM.



[TpakTHdeckue 3aHATHS IPOBOJISATCS B KOMIBIOTEPHOM KJIacce C UCIOIb30BAHNUEM MPOrPaMM
MS Excel u RStudio. [IpenomaBaTens u3naraer TeMy, MPUBOIUT MPUMEPHI M NaeT 3aJaHUC IS
CaMOCTOSITENILHOTO BBIMONMHEHUA. [Ipu HeoOX0IMMOCTH, KOHCYJBTHUPYET CTYICHTOB.

CamocrositennbHass ~ paboTa  CTYAGHTOB  IOJApa3yMeBaeT  YTCHHE  NpeasiaraeMoi
npenoaaBaTesieM JIUTepaTypbl U UCIONIb30BAaHHE UHTEPHET-PECYPCOB ISl MOJATOTOBKU K 3aHSATHUSM,
TEKyIEeH U IPOMEKYyTOUHON aTTEeCTalUH.

IIpomexyTO4Has aTTECTAlMs - UTOTOBBIN TECT.

5.2 OcoOenHocTH opraHu3anuu OOy4YeHUs] JIS1 JIMI € OTPAHHYEHHBIMM BO3MOKHOCTSIMH
310POBbS U HHBAJIU/I0B

[Tpu HEOOX0MMOCTH 00YYaIOLIMMCS U3 YHUCHIA JIULL C OTPaHMYEHHBIMH BO3MOKHOCTSIMH 3/10pPOBbS U
MHBAJIUAOB (110 3asIBJICHUIO 00YYaIOLIErocs) NpeaoCTaBIsieTcs yueOHas HHPOpMAaLus B TOCTYITHbBIX
¢dbopMax ¢ yueToM UX UHJIMBUIYAbHBIX ICUXO(PU3NYECKUX 0COOEHHOCTEH:

- JJIs UL ¢ HApYUIEHUSIMU 3PEHUs: B e4aTHON (GopMe yBeIHMUeHHbIM MpupTOoM; B Gpopme
AIIEKTPOHHOI'O JIOKYMEHTA; VHAUBU1yaJIbHbIE KOHCYJIBTallH c IPUBJICYEHUEM
TU(IIOCYpIONIEPEBOAUNKA; UHIMBUAYAJIbHBIE 3aaHNS, KOHCYJIbTALUU U JP.

- 17151 JIMIL C HApYLICHUAMH CyXa: B Ie4aTHoi gopme; B (hopMe 3IEKTPOHHOTIO JIOKYMEHTA;
MHAWBUAYaJIbHbIC KOHCYIBTAIlMM C PUBJICYEHUEM CYypIONIepEBOAUNKA; UHIMBUYaJIbHbIE 3a/1aHNUS,
KOHCYJIbTAIlM U JIp.

- s AL ¢ HApYIIEHUSIMH OMOPHO-ABUraTeIbHOTO anmnapaTa: B nedaTHoi opme; B popme
AIIEKTPOHHOTO JOKYMEHTA; MHIMBUIyalIbHbIC 3a/1aHuUsl, KOHCYJIbTALUU U JIP.

6 ®oHA OLEHOYHBIX CPeICTB A NMPOBEJIEHUs TeKYyIero KOHTPOJIA M NMPOMEKYTOYHOI
arrecTalyy 00y4aroIMXcs 1o JMCUMIIIMHE (MOAYJII0)

B coorBerctBum ¢ TpeboBanmsimu DPI'OC BO gms arrectanuu  0Oydarommxcs Ha
COOTBETCTBUE UX TEPCOHAIBHBIX JOCTHKCHUN TMJIAHHUPYEeMbIM pe3ylbraraM OOy4YeHUs II0
TUCHUIITHHE (MOIYNI0) CO3JaHbl (DOHIBI OLIEHOYHBIX CPENACTB. THUMOBBIE KOHTPOJIbHBIC 3aaHUS,
METOAMYECKUE MaTePHAJIbl, ONPEACIISIONINE MPOICAYPhl OIICHUBAHUS 3HAHWUH, YMEHHH W HaBBIKOB,
a TaKKC KPUTCPpUHU W IOKA3ATCIIH, HCOGXO,Z[I/IMBIG IJIs1 OLICHKH 3H3.HPII>1, YMGHHﬁ, HABBIKOB "
XapaKTepU3yIOIIre 3Tanbl (POPMUPOBAHUS KOMIIETCHIIMHA B MPOIECCE OCBOEHHUs 00pa30BaTeIbHOM
porpaMMel, TipescTaBieHsl B [Ipunoxxenun 1.

7 Y4yeOHO-MeTOAMYECKOE M NH(POPMALIMOHHOE 00ecneuyeHue TUCIUIJIMHBI (MOILYJIs1)

7.1  Ocnoenasa rumepamypa

1. I'yceBa E. H. Teopust BeposTHOCTEH W MaTeMaTU4YeCKas CTATHCTHKA : YYEOHUKU U
yuebHble nocobust uist BY3o0B [Dnexktponsslil pecypc] - Mocksa : ®JIMHTA |, 2016 - 220 - Pexxum
noctyna: http://biblioclub.ru/index.php?page=book red&id=83543

2. Tyrosa C. I, AntemepoBa O. A. Teopust BEpOATHOCTEN U MaTeMaTUYECKasl CTAaTUCTHKA
: YueObHuKM U yueOHble mocobus ans BY3oB [DnexTponnslii pecypce] - Kemeposo : KemepoBckuit
rocynapcTBeHHbI yHHBepcuteT , 2016 - 216 - Pexum moctyma: http://biblioclub.ru/index.php?
page=book red&id=481538

3. KouerxoB EBrennii CemenoBuu. Teopust BEpOATHOCTEN U MaTeMAaTUYECKasi CTATUCTHKA

VYuebnuk [OnektponHbiii pecypc] : dopym , 2018 - 240 - Pexwm pocryna:
http://znanium.com/go.php?id=944923

4. Mupkun b. I BBEJIEHUE B AHAJIN3 JIAHHBIX. Y4eOHHK M TpaKkTUKyM
[DnexTponnsIil pecypce] : M.:MU3aatenbctBo IOpaiit , 2019 - 174 - Pexxum moctyna: https://biblio-
online.ru/book/vvedenie-v-analiz-dannyh-432851



7.2 Jonoanumenvnas numepamypa

l. benpko MBan BacunbeBuu. Teopus BEpOSATHOCTEW, MareMaTU4yecKash CTAaTUCTHKA,
MaTeMaTU4eCcKoe MpOorpaMMHUpOBaHKe : Y4ueOHoe mocodue [DnexkTpoHHsid pecype] , 2016 - 299 -
Pexxum moctyma: http://znanium.com/go.php?id=542521

2. BonkoBa Ilonmna AwnzapeeBHa. Crartuctuueckass oOpaboTKa IaHHBIX B y4yeOHO-
HCCIIe0BaTeNbCKuX paboTax : YueOHoe mocobue [DnekTponHsblil pecype] : @opym , 2019 - 96 -
Pexum noctyna: http://znanium.com/go.php?id=1030246

3. Henomusimass Hartaness BacunbeBna. CraTuctuka: oO0miasi TEOPHsl CTaTUCTHUKH,
SKOHOMHUYECKas cTatucTuka. [IpakTukym : YuebHoe mocodue [DnekTpoHHBIH pecype] , 2015 - 376 -
Pexxum noctyna: http://znanium.com/go.php?id=549841

4. OcCHOBBI TEOPUU BEPOSITHOCTEN M MATEMAaTUYECKOM CTAaTUCTUKHU [ DIEKTPOHHBIN pecypc]
, 2018 - 90 - Pexxum moctyma: https://lib.rucont.ru/efd/684477

7.3 Pecypcol ungpopmayuonno-menekommynukayuonnoi cemu "Humepuem'’,
6KNlouas npogheccuonanvHvle 0a3vl OAHHLIX U UHOOPMAYUOHHO-CHPAGOUHDbLE
cucmemul (npu HeoOXO0UMOCHU):

1. Macrunkuii C.2., lutuxkoB B.K. Craructuueckuii aHaiu3 U BU3yalu3als JaHHbBIX C
nomoInbio R. - DnexkTpoHHas KHUTA, aapec goctyna: http://r-analytics.blogspot.com

2. OnexktponHass OubGnuoreunas cucrema «PYKOHT» - Pexum pgoctyna:
http://biblioclub.ru/

3. OnektpoHHass OuOmmoreunass cucrema «PYKOHT» - Pexum pocryna:
https://lib.rucont.ru/

4. OnektponHass OuOmmoreunass cucreMa ZNANIUM.COM - Pexum poctyma:
http://znanium.com/

5. OnektponHass OubOnuoreunas cucreMa ZNANIUM.COM - Pexum poctyma:

https://biblio-online.ru/
6.  Open Academic Journals Index (OAJI). [IpodeccuonansHas 6a3a JaHHBIX - Pexxum
noctyna: http://oaji.net/

7. [Ipesunentckass Oubnmoreka wMm. b.H.Enpnmua (6a3a maHHBIX —pa3sIudHBIX
npodeccuoHaIbHbIX o0nacteil) - Pexum noctyna: https://www.prlib.ru/
8. WNudpopmanmonno-cripaBounas cucrema "Koncymsrant Ilmroc" - Pexum mocryma:

http://www.consultant.ru/

8 MarepuajbHO-TeXHHYECKOEe o0ecredyeHre IUCHMIUIMHBI (MOAYJf) W IMepedYeHb
MHPOPMANMOHHBIX TEeXHOJIOTHii, HCIIOJIb3yeMbIX IPH OCYHIeCTBJEHHH 00pa30BaTeJbHOI0
npouecca no JMCuMIvInHe (MOIYJII0), BKJIYasi lepevyeHb MPOrPaMMHOI0 odecredeHnst

OcHOBHOE 000pPYIOBAHUE:

Komnbrotepst
Mounutop o6naunbiii 23" LG23CAV42K/mbime  Genius  Optical Wheel
npoBoHast/knaBuatypa Genius KB110 mpoBonHas
Mynbsrumeanitasiii mpoexktop CASIO (Snonust)
O6maunbrit morutop LG Electronics yepHsIii +K1aBuaTypa+Mbliiib
Yer-Bo 6ecr.ut.SmartUPS 3000

[IporpammMHoe obecrnieueHue:
RStudio
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1 Ilepeyenb popMHEpyeMbIX KOMIIETEHIHIT

Hassanne OITOIT BO,
COKpAII[EHHOE

Konx 1 popmynipoBKka KOMIIETCHITH

u

Kon u ¢hopmynipoBKka HHANKATOPA JOCTHKEHHS
KOMIIETEHIIUH

09.03.02 «Madopmar
WOHHBIC CHCTEMBI U TE
XHOJIOTHI
(B-UC)

OIIK-1 : CnocobeH NpuMEeHSITh eCT
€CTBEHHOHAYYHBIE U OOLIEHHKEHED
HBI€ 3HaHM, METO/Ibl MaTEMaTHYEC
KOTO aHaJIN3a M MOJICITNPOBAHMS, TC
OPETHUYECKOTO U IKCIIEPHMEHTAIIEHO
T'O HCCIICIOBAHUS B IPO(ecCHOyallb
HOMU JeATeNbHOCTU

OIIK-1.1B : OGnagaer MaTeMaTu4ecKoil KylIbTyp

Ol ¥ CCTEMHBIM MBIIITIEHHEM, O3BOISIOIIMU B
po(heCcCHOHANIBHOM JEATENEHOCTH UCIOJIB30BaTh
MaTeMaTHYECKHE METObI M HHCTPYMEHTHI IS I
OBEEHHS KPUTHYECKOTO aHAIN3a CUTYalnii, MO
SITUPOBAHMSA ¥ IPOTHO3MPOBAHUS Pa3BUTHUS MIPOIT

€CCOB U SIBJICHUI

OIIK-1.2k : Pemaet npodeccnoHaNbHbIC 331a49K
C IPUMEHEHHEM €CTECTBEHHOHAYYHBIX U OOIICHH
JKEHEPHBIX 3HAHUU

OIIK-2 : CrtocoOeH MCIoab30BaTh C
OBpEMEHHbIC HH(POPMAITHOHHBIE TEX
HOJIOTHH W MPOTPaMMHBIEC CPECTBA,
B TOM YHCJIC OTEYESCTBEHHOTO TIPOH3

OIIK-2.1k : IloHMMaeT NpuUHLIMIBI paOOTHI COBpPE
MEHHBIX HH()OPMAIMOHHBIX TEXHOJIOTUI ¥ IPOTD
aMMHBIX CPEJICTB, B TOM YHCIIE OTEYECTBEHHOTO I
POM3BOJCTBA

BOJCTBA, l'[pI/I peﬂleHI/II/I 3a1a4 l'[pO(i)
€CCHOHAILHOM JeITEIbHOCTH

Komnerenmus cunraercst cOpMUPOBAHHON HaA TAaHHOM 3Tare B CIIydae, €ClIU TOTy4YeHHBIE
pe3ynbTaThl  OOy4eHHs 10 JAMCLHUIUIMHE OLEHEHBbl IMOJIOKUTEIbHO (AMana3oH KpUTEpUEB
OLICHUBAHMSI PE3YJILTaTOB O0YUYEHUS «3aUTEHO», «YIOBIETBOPUTEIBHOY, «XOPOIIO», KOTIUYHOY). B
clly4ae OTCYTCTBHUSI IIOJIO)KMTEIbHOW OLIEHKM KOMIIETEHIIMS Ha JaHHOM JTale CYMUTaeTcs
Hec(hOPMHUPOBAHHOM.

2 Tloka3aTe/ M OLlCHNBAHUS IVIAHUPYEMbIX Pe3yJIbTATOB 00y4YeHH s

Komnerennus OIIK-1 «Cnioco6eH NprUMEHSITh €CTECTBEHHOHAYYHBIC U O0IIIEHHKEHEPHBIC
3HaHUS, METOJbl MATEMATHUYECKOTO aHAIIN3a U MOJICTTUPOBAHUS, TEOPETUYECKOTO U
AKCIIEPUMEHTAIHLHOTO UCCIIEIOBAHUS B IPOPECCHOYATLHOM eI TEITHHOCTI

Ta6mmma 2.1 — Kputepuu OlleHKH HHANKATOPOB TOCTHXKCHHS KOMITETEHIIUN

Pe3yJ'H>TaTI>I 06yqu1/151 10 JUCLHUILINHE

T
K
Kon u popmynuposka nupukar | Al " Kpurepuu olieHUBaHUS PE3ybT
0pa JIOCTHKEHUS KOMIICTCHIMA | 1o n aToOB 00y4YCHUS
5 pe Pesynerar
3_
Ta
Ta
OIIK-1.1B : O6nagaer Mmaremar P 3H c(hopMHUpOBAaBIHECsS 3HAHUS OC
N o OCHOBHBIX METOZIOB 00paboTKH
MYECKOH KyJIBTYPOH U CHCTEMH O | am HOBHBIX METOJZIOB 00pabOTKH 1
1 aHAIN3a OOJBIINX JAHHBIX
BIM MBIIUICHUEM, TTO3BOJISIOIIN 1 ne aHanmu3a OOJIBIINX JaHHBIX

MU B IPO(ECCUOHATBHOM fesiTe

JIBHOCTH UCIIOJIB30BaTh MaTeMaT
MYECKUE METO/Ibl U HHCTPYMEHT | P
BI JUISl TIPOBEJICHUS KPUTHYECKO | J]
O aHaJIN3a CUTYallli, MOAEIUD
OBaHUS U TPOTHOZUPOBAHUSA Pa3
BUTHS TIPOIIECCOB U SBICHUI

chopMupoBaBIIECS YMEHUS 1T
POBOAUTH CPABHUTEIIbHBII aHAI
U3 1 BBIOOP CTATUCTUYECKUX M€
TOJIOB [UIs1 aHAJIM3a KOHKPETHBIX
JIaHHBIX

VYV | DpOBOAMTH CPaBHUTENbHBINA aHA
M 713 U BEIOOP CTATHCTHUYECKUX M
eH | eromoBs I aHaIU3a KOHKPETHBI
We | X maHHBIX

—




OIIK-1.2k : Pemmaet npodeccuo c(hOopMHUpPOBaBIINECS HABBIKH II
[IPUMCHEHHS CTATUCTUYCCKUX M
HAJIbHBIC 32/1a9H C IPHUMCHEHHE P H €TOIIOB /U5 06pPAGOTKH H aHATH PUMEHEHHSI CTATHCTHYCCKUX ME
M €CTECTBEHHOHAYYHBIX U 00111 1 B | oMLK OGLEMOB HH (bopma TOJIOB 11 00paOOTKHU U aHATU3
WH)KEHEPHBIX 3HAHUI Bl a 0oJbIIMX 00BEMOB HH(OpMAII
1 IIUM C KCITOJIL30BAHUEM IIPOTpa
KK . WU C UCTIONIb30BaHUEM TPOrpam
mmel RStudio .
Mbl RStudio

Komnerennus OIIK-2 «Crnoco6eH uCcob30BaTh COBPEMEHHBIC HH(DOPMAITMOHHBIE
TEXHOJIOTHH U MPOrPaMMHBIE CPEACTBA, B TOM YHCIIE OTE€YECTBEHHOT'O MTPOU3BOICTBA, IPU PEIICHUH
3a71a4 IPo(eCcCHOHATBHOMN NEATETLHOCTID

Ta6muma 2.2 — Kputepuu OlleHKH WHANKATOPOB TOCTHXKCHHS KOMITETEHIIUN

Pe3ynbraTel 00y4YESHUS [0 AUCIUTLIHHE
K T
Konx u popmyaupoBKa WHAUKAT " Kpurepuu orieHuBaHUS PE3yIIbT
opa ITOCTHKEHUSI KOMIIETEHIINN on - aToB O0yYeHUs
pe Pesynbrar
pe
3_
3_
Ta
Ta
OIIK-2.1k : [ToHumaer npuHIA P 3H c(hOpMHUPOBABIIIHECS 3HAHUS OC
OCHOBHBIX METOJIOB 00pabOTKH
bl PA0OTHI COBPEMEHHBIX HHPO | /I aH HOBHBIX METOJIOB 00pabOTKU U
. 1 aHayu3a OOJIBIINX JaHHBIX
PMAIHOHHBIX TEXHOJIOTHH H TP 1 ne aHajM3a OOJBINKMX JaHHBIX
OrpaMMHBIX CPEJICTB, B TOM YHC N j COPMHPOBABIIHECS YMEHHS 11
[IPOBOAUTH CPABHUTEIIBHBIN aHA .
JIe OTEYECTBCHHOTO IPOU3BOACT | p p p POBOJIMTH CPABHHTEIbHBIH aHAT
Ba M JIM3 ¥ BBIOOP CTATHCTHYECKUAX M
I U3 1 BBIOOpP CTATHCTHYECKUX ME
€H | eTOJOB Ui aHAJIM3a KOHKPETHBI
1 TOJIOB JUTS aHAJIN3a KOHKPETHBIX
e | X JaHHBIX
JTAHHBIX
c(OpPMHUPOBABIIINECS HABBIKH IT
MIPUMCHEHHS CTATUCTUYCCKUX M
H PUMEHEHHS CTATHCTHYCCKUX ME
P €TOZIOB JIJIs1 00pabOTKM M aHAIIH
aB TOAOB 111 00pabOTKH U aHAIN3
pi 3a OONBIIMX 00bEMOB HHPOPMA
Bl a 0onbIIMX 00BEeMOB HH(pOpMAII
1 IIUM C UCIIOJIL30BAHKMEM IIPOTpPa
KH . HH C HCIIO0JIb30BAHUEM TIPOrPaM
MMbI RStudio .
Mbl RStudio

Tabnuna 3anoiHsAeTCsl B COOTBETCTBUU C pazzenoM 2 Paboueil mporpammsl AMCLMITIIUHBI
(Moyst).

3 IlepeyeHb OLICHOYHBIX CPEICTB

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

HanmeHoBaHMe OLIEHOUHOTO CPEACTBA U IIP
Kourponupyembie mianupyemsie pesy | KoHTpoimpyembie TeMbI encrasnenue ero B ®OC
JIBTAThl 00YYEHHUS JMCIUTUTHHBL 5 TIpoMeskyTouHas at
Texymuii KOHTPOJIb
TecTarus
3aouHas popma o0yUeHHUs
P/l 3HaHHE : OCHOBHBIX METO
1.1. Benenne B ananms 60
JIOB 00pa0OOTKHM 1 aHAITN3a CobecenoBanne Tecr
JBIINX JAHHBIX.
OOJBIINX TaHHBIX
PJI1 YMeHue : IpOBOAUTH cpaB | 1.1. Benenue B ananus 60 | ITpaktuueckas pa6o Tect
HUTEILHBIN aHAIN3 U BEIO JIbIIMX JTAHHBIX. Ta
Op CTATHCTHHECKHX METOX |~ — 5036
OB JUTs aHAJIM3a KOHKPETH <. VICTOJIBI 0OpabOTKH, - 5
HaJIU3a U BU3YaIH3alliH KTHYCCKas
BIX JAHHBIX aHaM3a 3yalm3ai pa eckas pabo | .
OonbLINX JAHHBIX B IIPOr | Ta
pamme RStudio.




P/l

HaBbIKY : IPUMEHEHHS CT
ATHCTHYECKUX METOJIOB [
1151 00paboTKH U aHaNIM3a

00JIBIINX 00BEMOB HHPOP
Maluy ¢ HCHOIE30BaHUCM

1.2. Metoas! 06paboTkH,
aHaJIM3a U BU3YyaJIU3alUuU
OOJBIINX TaHHBIX B TIPOT
pamme RStudio.

[IpakTuueckas padbo
Ta

Tect

nporpammMsl RStudio

4 Onucanue Npoueaypbl ONCHUBAHUS

KadectBO CcPOpMHUPOBAHHOCTH KOMITCTEHIIMH HAa JaHHOM OJTare OICHUBACTCS 10
pe3yibraTaM TEKYIIMX W MPOMEXKYTOYHBIX aTTECTAI[Mi TPU MOMOIIM KOJUYECTBCHHOM OILICHKH,
BEIpOXKEHHOW B Oaymax. MakcumanbHas cymma 0auioB mo auciuruimHe (Momymo) pasHa 100
Oamnam.

KauecTBO chopMHpOBaHHOCTH KOMIIETEHIIMI HA IAHHOM STale OIEHUBAETCS M0 pe3yabTaTaM
TEKYIINX ¥ MPOMEKYTOUHBIX aTTECTAIMI IMPU TIOMOIIH KOJTHYSCTBEHHOU OIICHKH, BHIPAXKCHHOU B
Oanmnax. MakcumanibHasi cymma OaJljIoB TIo JucturinHe (Moaysro) paBHa 100 Gamram.

Pacnpenenenue 6aioB 1o BugaM y4eOHOH 1eATeIbHOCTH

(O11eHOYHOE CPEeNICTBO
By yyeOHOI nesarenpHOCTH (OT4YeT MO BHITOTHEHHBIM .
CobecenoBanue IToroeeiii Tect  |[ATOro
TpakTHYECKNM paboTaM
Ulekru 10 10
[TpakTHueckue 3aHATUS 60 60
(CamocTosiTenbHas padboTta 10 10
ITorosast arTecTanus 20 20
l1Toro 20 60 20 100

CyMMma 6amioB, HAOpaHHBIX CTYJIEHTOM T10 BCEM BHUaM yUeOHOU EeATETHOCTH B paMKax
JCIATUTMHBI, TICPEBOIUTCS B OIIEHKY B COOTBETCTBHUU C TAOJIUIICH.

Cymma 6aoB
Ouerka 1o poMexyTouHOi arT XapakTeprcTHKa Ka4ecTBa C(h)OPMHPOBAHHOCTH KOMIIETEHIHH
M0 AUCLMUILIH |ectammu paKTep PMHP
HEC
CTyZmeHT IeMOHCTPHPYET C(OPMHUPOBAHHOCTD JUCIMIUIMHAPHBIX KOMITCTEHIIN
i, 0OHapyKMBACT BCECTOPOHHEE, CHCTEMAaTHIECKOE U ITyOOKOe 3HaHHE y4eOH
«3auTeHOY / Or0 MaTepuaa, yCBOMJI OCHOBHYIO JIMTEPATYPY U 3HAKOM C JOIOJHUTEILHOM JI
ot 91 o 100 UTEPaTypoil, PEKOMEHI0BaHHO! MPOrpaMMOi, yMeeT CBOOOIHO BBIMOIHATH TP
«OTJIMYHO)) aKTHYECKHE 3aJJaHusl, IPEIyCMOTPEHHBIE IPOrPaMMOii, CBOOOJHO OIIepHpyeT
PHOOPETCHHBIMU 3HAHUSMH, YMEHHSMH, IPUMEHSICT X B CHTYaLHsX
MIOBBIIIEHHON CJIOKHOCTH.
«3AUTEHOY / CTyZmeHT IeMOHCTPHPYET C(HOPMHUPOBAHHOCTD JUCIMIUIMHAPHBIX KOMITCTEHIIN
o176 110 90 {i: OCHOBHbIC 3HAHUS, YMCHHUSI OCBOCHBI, HO JIOIyCKAIOTCSl HE3HAYUTEIBHBIC OLI
MOKH, HETOYHOCTH, 3aTPYIHEHUS P aHATUTHYECKUX OIepaLisiX, IEPEHOCe 3
«XOpormo» HaHUI ¥ yMEHHUIl Ha HOBBIE, HECTAHJAPTHBIC CUTYaLUH.
CTyIeHT AeMOHCTPHPYET CHOPMHUPOBAHHOCTD AUCHMIUTMHAPHBIX KOMIICTEHIH
«3a4TCHOY / H: B X0l KOHTPOJILHBIX MEPOIPUATUM JOMYCKAIOTCs 3HAUUTEIbHbIE OIIMOKH,
o1 61 1075 MIPOSIBIISICTCS] OTCYTCTBHE OTJCIBHBIX 3HAHUH, YMEHHH, HABBIKOB 110 HEKOTOPBI
M JIMCLHUILUTHHAPHBIM KOMIIETCHIIMSM, CTY/ICHT UCIIBITHIBACT 3HAYUTEIBHBIC 3aT
«yHOBICTBOPUTEIBHO» PYIHEHHUS IPH ONIEPUPOBAHMH 3HAHUSAMU U YMCHUSMH IIPU UX NIEPEHOCE HA HO
BBIC CI/ITyaLlI/II/I.
«HE 3a4TeHO» /
or 41 10 60 V cryneHTa He c(OpMUPOBAHBI JUCUUIUIMHAPHBIC KOMIICTCHIUH, TIPOSIBIISAETCS
«HCYIOBJICTBOPHUTCIILHO HEJ0CTaTOYHOCTh 3HAHUMN, YMEHUH, HABBIKOB.
»




ot 0 mo 40

«HE 3a4TCHO» /

«HCYOOBJICTBOPUTCIBHO

»

JucuunianHapHbele KOMITETEHINH He cOpMUpOBaHEL. [IposiBiseTcs oaHoe Uil
U TIPAKTUYECKHU TIOJIHOE OTCYTCTBUE 3HAHUM, yMEHUI, HABBIKOB.

CymMmma 6anoB, HAOpaHHBIX CTYACHTOM IO BCEM BHJaM YUEOHOW JESITEIBHOCTU B pamMKax
JICIIATUTHHBL, TICPEBOIUTCS B OIICHKY B COOTBETCTBHUU C TAOJUIICH.

Cymma anioB

10 JUCHHUITIIINHE

OLneHka 1o NpoMexy
TOYHOH aTTeCTAIlUN

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

CTyIeHT IeMOHCTPHUPYET CHOPMHPOBAHHOCT JHUCLMIUTMHAPHBIX KOMIICTEHIUH, 00
Hapy>KMBaeT BCECTOPOHHEE, CUCTeMaTHYeCKoe U NTy0oKoe 3HaHWe y4eOHOro mMaTep

o191 510 100 «324TCHO» / Haja, yCBOWJI OCHOBHYIO JINTEPATYPy U 3HAKOM C JONOJIHUTEILHOMN IUTepaTypol, pe
«OTJIMYHOY KOMEH/JOBaHHOH MPOTpaMMOH, yMeeT CBOOOAHO BBINOIHATH MIPAKTHUECKUE 3a1aHN,
HpeIyCMOTPEHHBIE TIPOrPaMMOii, CBOOOJHO ONEepHUpyeT NPHOOPETEHHBIMHU 3HAHHUSIM
U, yMEHUSMH, IPUMEHSIET UX B CUTyaLUsIX IOBBIIEHHOH CI0XKHOCTH.
CTyIeHT 1eMOHCTpHUPYET C(HOPMUPOBAHHOCT JUCIMILIMHAPHBIX KOMIIETEHLUH: 0C
ot 76 110 90 «3auTeHO» / HOBHBIC 3HAHUS, YMCHHUS OCBOCHBI, HO JIOMYCKAIOTCSI HE3HAYNTEIbHBIC OMHOKH, HET
«XOPOLIO» OUYHOCTH, 3aTPYAHCHUS [IPU aHATUTUYECKUX ONEpalUsX, IEPEHOCEe 3HAHUN U YMCHU
1 Ha HOBBIE, HECTAH/IAPTHBIC CUTYaLUU.
CryzmeHT IeMOHCTpUpYyeT c(hOPMUPOBAHHOCTD AUCHUILIMHAPHBIX KOMITETEHIHUIT: B X
«3aUTEHOY / 0]1¢ KOHTPOJIBHBIX MEPOIIPUSTHH HOITYyCKAIOTCS 3HAUYUTEIIbHBIE OMIMOKH, IPOSIBISIETC
ot 61 1o 75 S OTCYTCTBHUE OT/ENBHBIX 3HAHUH, YMEHUH, HABBIKOB 110 HEKOTOPBIM TUCLUILIAHAPH
«YIOBJIETBOPUTEIIBH
o» bIM KOMIICTCHLUAM, CTYACHT HUCIIBITBIBACT 3HAYUTCIILHBIC 3aTPYAHCHUS TIPU OIICPUP
OBaHMM 3HAHUSIMU M YMEHUSMU IIPU UX IIEPEHOCE HA HOBBIE CUTYaLUH.
«HE 3a4TeHO» /
or 41 10 60 VY crynenTa He c()OpMUPOBAHBI AUCIUIIMHAPHBIE KOMIICTEHIIUH, TPOSIBISIETCS HEO
CHEYNOBICTBOPUTEIL | (1o roymocTh 3HAHUH, yMEHHUH, HABBIKOB.
HO»
«HE 3a4TeHO» /
o1 0 10 40 «HEYJIOBIETBOPUTENb JlucuuninuHapHple KOMIIETCHIUM HE C(}iOpMI/IpO]iaHBI. IIposBisieTca nonHoe wiu
HOY» NIPAKTUYECKH TIOJHOE OTCYTCTBME 3HAHUM, YMEHHUM, HABBIKOB.

S IIpumepHBIe OLICHOYHBIE CPeACTBA

5.1 IlpumepHBbIii IepevyeHb BONPOCOB M0 TeMaM

—_

AR

COXAN RPN =

Tema 1. BBenenue B ananu3 6osbmux JaHHbBIX. O030p HCTOYHUKOB WH(OPMAITUH.

Jaiite ornpeneneHue NOHATHIO «MH()OPMAIIIOHHBIE PECYPCHI».
Yro o3HauaeT «MH(OOPMAITOHHBIN TTOUCK»?
HNHpopMannoOHHO-KOMMYHHUKAIMOHHBIE TEXHOJIOTHUH, YTO 3TO?
[lepeuncante OCHOBHbIE KOMIIOHEHTHI MpoLiecca MOUCKa HHPOPMALIUH.
Onpenenure NOHIATHE «MHPOPMAILTUOHHBIE CUCTEMBDY.
OxapakTepu3yiTe IOpTall OTKPBITBIX JaHHBIX PD.
Onpenenure CymHOCTb MOHATUS «OO0JbIINE JaHHBIEY.
Omnpenenure norstue Data Mining.
KakoBsl riaBHbIe Ipo0IeMbl 0€30MaCHOCTH «OOIBIINX JAHHBIX»?
JaiiTe xapakTepucTUKy NpuHIUIY 6e30macHOCTH «intelligencey.
Tema 2. TexHonoruu xpaHeHus: 1 00pabOTKH OOJIBIINX JAHHBIX.

[TepeuncanTe TEXHOIOTUU XPaHEHUS OOJIBIINX JTAHHBIX.
XapakTepUCTUKU CUCTEMBI XpaHeHHs 1aHHbIX RCS.
Amnanu3 6onpimx gaHHBIX B QlikView.

XapaKTepUCTUKU CUCTEMBI XpaHEeHUs TaHHbIX [TomnOaiT.
Kakne Monenu faHHEIX BbI 3HaeTe?



6. Yro BKIIIOYaeT nMepBUYHAS 00pabOTKa TaHHBIX?
Tema 3. CoBpeMeHHBIE MPOTPAMMHBIE CPEICTBA aHAIU3a OOIBIINX 00bEMOB HH(POPMAIIHH.

[lepeuncnute mporpaMMHBIE CPE/ICTBA aHAIM3A TAHHBIX: TNIATHBIC U OecIIaTHbIE.
[TpeumymiectBa paboTa ¢ 1aHHBIMU B iporpamme R-Studio.

3. KakoBbI BO3MOKHOCTH TIPEACTABICHHS JaHHBIX B Iporpamme R-Studio?

Tema 4. CtaTcTUYECKHE METOBI aHAJIN3A JAHHBIX.

N —

—_

Onumure CBONCTBAa HOPMAJIBHOTO PaCIpeICICHHUS.
Onpenenure pa3nuuus MEXIy NapaMETPUIECKUMU, HENTApaMETPUIECKUMU U
HOMMHAJIbHBIMU METOJIaMHU.
Kputepuu nis onpeneneHus pa3auuuii B BHIOOPKax.
OnuiurTe OCHOBHYIO UACI0 KOPPEIALIMOHHOIO aHAJIN3A.
UYro nokassiBaeT kK03 durmeHT koppemnsiuu [lupcona?
KoadduuneHTs! cBA31 MeX 1y IEpEMEHHBIMH, HE MOAYUHSIOIIUMUCS HOPMAJIbHOMY 3aKOHY
pacnpeneseHusl.
7. Jnst yero NpuMeEHsI0T PErpecCUOHHBIN aHAIN3?
8. Turmbl perpecCHOHHBIX MOJICIICH.
9. Kaxk npoBepuTh aieKBaTHOCTh IOCTPOEHHOM PErpecCMOHHOM Moaenn?
10. OcHoBHas uaest AUCIIEPCHOHHOTO aHAN3a.
11. CymHOCTB KIacTEpHOTO aHAIM3a.
12. Jlyg 4ero UCIosib3yl0T JUCKPUMUHAHTHBIN aHamn3?
13. Ilenmu mpumeHeHus (GpakTOPHOTO aHATIU3A.
Kpamxue memoouueckue ykazanus
CobecenoBanne MPOBOAUTCS TIOCIIE W3YYEHHUSI COOTBETCTBYyIOIIEH Tembl. [IpenogaBarens B
YCTHOM (hopMe 3a/1aeT BOIPOCHI CTYA€HTaM Ha JIEKLIIUOHHBIX 3aHATHUSAX.
Illkana oyenku

N

AN

Ne Bamel Onucanue

5 16-20 IIpoueHT mpaBHIBHBIX M 0OOCHOBAaHHBIX OTBETOB OT 91% 10 100%

4 11-15 [IponeHT MpaBHIBHBIX M 000CHOBAHHBIX OTBETOB OT 80 10 90%

3 6-10 IIponeHT npaBUIbHBEIX OTBETOB C IOMOLIBIO HABOSLIMX BOIPOCOB OT 65 10 79%
2 0-5 IIpouent nmpaBmIbHBIX 0TBETOB OT 40 10 64%

5.2 Ilpumepsnl 3aaHUI 1/ BHIIOJHEHUsI IPAKTHYECKUX PadoT

Tema 1. CO0p MaHHBIX W3 PA3TMYHBIX UCTOYHHUKOB B ceTd MHTepHeT. IlopTam OTKpBITHIX
naHHbIX PO. Xpanenne nanneix B nporpamme MS Excel.

Tewma 2. [lepBuuHbIi aHAIU3 TaHHBIX M BU3yalu3alus JaHHBIX B mporpamme Excel.

Tema 3. 3nakomctBO ¢ mporpammoii RStudio. Cuntakcuc. IlpeacraBieHue HCXOIHBIX
JaHHBIX B mporpamMme RStudio (BeKTOPHI, MaCCUBBI, MATPHIIbI, CIICKH, TAOIHIIB).

Tema 4. Beibopka u mpeoOpa3oBaHUe UCXOMHBIX JaHHBIX B mporpamme RStudio. Ymanenue
IIPOIYIEHHBIX 3HAYEHUH.

Tema 5. Cratuctuueckas o0paboTka MmaHHBIX B mnporpamme RStudio: mopacuer
ONMCATEIbHBIX CTATUCTHK.

Tema 6. BoamokHOCTH Tpaduueckoro npeacrasieHus nHdpopmarun B mporpamme RStudio:
rpaduueckre GyHKINU OTOOpaXKEHHsI OJJHOMEPHBIX 1 MHOTOMEPHBIX JIaHHBIX, TpauyeCcKuil BBIBOJ
C MCII0JIb30BaHUEM I'paueCKuX MapaMeTpoB.

Tema 7. 3akoHbI pacnpeaeneHusl BEpOITHOCTEN, peann3oBanHble B R. IIpoBepka qaHHbIX Ha
HOpPMaJbHOCTh pacnpeneneHusa: kpurepuu [llanupo-Yunka, Kommoropoa-CmupHOoBa u Ap.
YpoBeHb CTaTUCTUYECKON JOCTOBEPHOCTH.

Tema 8. CpaBuenme BbiOOpok. Kputepmit CrbromenTta, Kpurepmii cormacus Xu-KBagpat
[Tupcona, Kputepuii Konmoroposa-CmupHoBa.

Tema 9. Henapamerpuueckue METOAbl CpPaBHEHUS [UIsl 3aBUCHUMBIX M HE3aBHCHMBIX
BBIOOPOK: KpuTepuil Y uinkokcoHa, kpurepuit Kpackena-Yosmnuca.



Tema 10. Koppemsunonnslii ananmu3. Pacuer xoadduumentoB xoppensiuu Ilupcona,
Crmmpmena, Kenmanna

Tema 11. PerpeccuonHslii aHanu3 (JuHEHas 3aBUCUMOCTH). IlocTpoeHue nUHEITHON
Mozenu. IIpoBepka afeKBaTHOCTH ITOCTPOESHHON MOJIEIIN.

Tema 12. PerpeccuonHHbplii aHanu3 (HENIMHEWHAs 3aBUCUMOCTh). OmpeneneHue BuUaa
3aBucuMocTH. [loctpoenne Mmonenu. [IpoBepka aekBaTHOCTH NOCTPOEHHON MOJIENH.

Tema 13. OgHOMaKTOPHBIN TUCTIEPCHOHHBIN aHAIH3.

Tema 14. MHOTO(DAKTOPHBII TUCTIEPCUOHHBIN aHAIIN3.

Tema 15. @akTopHBIN aHAIK3.

Tema 16. KimactepHblid aHAIH3.

Tema 17. Bo3MoxHOCTH Trpauyeckoro MpeacTaBieHUs HH(POpMALMU B Iporpamme
RStudio: rpaduueckue GyHKIME OTOOpaKEHUS OJHOMEPHBIX M MHOTOMEPHBIX JIaHHBIX,
rpauuecKuii BBIBOJ C UCIIOJIb30BaHUEM T'papUUECKUX apaMeTPOB.

Kpamxue memoouueckue ykazanus

Ha BeinmonHeHue onHOM npakTudeckoil paboThl OTBOJUTCS HE O0JIee OJHOIO JByX4acOBOI'O
3aHATH. [locie BBINOTHEHNS KaXKION MPAKTUYECKOH pabOThl CTYAEHT JOJKEH MPEICTaBUTh OTUET
B BHJIE CKpPUIITA C ONMMCAHHUEM IIOJIyYEHHBIX pPE3YyJIbTaTOB, a TAKKE, OTBETUTh HAa CONYTCTBYIOLIUE
BOIIPOCHI IO TEME.

ILlxana oyenuxu

Ne Bamier Omnmucanne

CTyzeHT IEeMOHCTPUPYET YMEHHUS Ha HTOrOBOM YPOBHE: YMEET CBOOOIHO BBIMOIHATD MPAKTUUECKU
5 47-60 € 3a71aHus, IPeyCMOTPEHHbIE IIPOrPaMMOH, CBOOOTHO ONEpUPYET IPHOOPETCHHBIMH 3HAHUAMH U y
MEHHSMH, IPUMEHSICT HX B CUTYaLHSX IOBBILICHHON CIIO)KHOCTH.

CTyZ[eHT JACMOHCTPHUPYET YMEHUSA Ha CPEAHEM YPOBHE: OCBOUJI OCHOBHBIEC YMEHHS, HO JOIIYCKAarOTCA
4 32-46 HE3HAYUTCIIbHBIC OI_HI/I6KI/I, HETOYHOCTH, 3aTPYAHCHUSA [IPHU aHAJIUTUYICCKUX OIIEpalUsiX, IICPEHOCE Y
MEHHUH Ha HOBBIC, HECTAHAAPTHBIC CUTYallUN.

CTy}IeHT JACMOHCTPHUPYET YMECHHS U HABbIKK Ha 06a30BOM YPOBHE: B XOJIC€ KOHTPOJIbHBIX MEPONPUATH
74 JOITYCKarOTCA 3HAYUTCIIbHBIC OIIII/I6KI/I, OPOABIIACTCA OTCYTCTBUE OTACIIbHBIX yMSHHﬁ, HAaBBbIKOB I10

3 26-31
JHUCIMILUTHHAPHBIM KOMITETEHIIMSM, HCTIBITHIBAIOTCS 3HAYNTEIbHBIE 3aTPYAHEHHUS IPH ONIEPHPOBAHI
U YMEHUSIMHU U [IPU UX [IEPEHOCE Ha HOBbIE CUTYyalLlUH.

) 0-25 CTyzeHT IeMOHCTPHUpPYET YMEHHS U HaBBIKH HAa YPOBHE HIDKE 0a30BOT0: MPOSIBISIETCS HEJOCTATOUHO|

CTh yMeHI/II\/'I M HAaBBIKOB.

5.3 UToroBblii TeCT

JlaHHbIE - 3TO

a) (hakThl, XapaKTEPU3YIOIIUE OOBEKTHI, IIPOIIECCHI, SIBIICHUS MPEIMETHON 00acTh

b) naHHbIe, paccMaTpUBaEMbie B KAKOM-THO0 KOHTEKCTE, U3 KOTOPOTO IMOJIb30BATETh MOKET
COCTaBUTL COOCTBEHHOE MHEHHE

C) 3aKOHOMEPHOCTH MpPOOJIEeMHON OONIacTH, TMOJNyYEHHBIE B pe3yabTaTe MPAKTHYECKOM
JESTEIIBHOCTH U TPO(ECCUOHATBLHOTO OTBITA, IMO3BOJISIFOIIME CIEIHAIMCTAM CTaBHTh W pEIiaTh
3a/71a4M B 3TOH 00J1acTH

d) cBenenwusi, nepenaBaeMble TFOJbMU YCTHBIM, TUCEMEHHBIM WIIH JPYTHM CIIOCOOOM

Kakum nipuznakom He 001a1ar0T O0JIbIINE TaHHbBIE?

a) MHOrooOpa3ue JaHHbIX

b) TOCTOBEPHOCTH TaHHBIX

C) CKOPOCTh HAKOIUICHHUS JaHHBIX

d) Tunu3anuen NCXOIHBIX JaHHBIX

Cnabo CTpyKTypHUpOBAaHHEIC TAHHBIC MOTYT OBITh 3aITMCAHEI B opmMe

a) TabmuIr

b) OTAENBHBIX BEKTOPOB (CTPOK)

C) 3amucei MPOu3BOIBLHON MOCIEA0BATEIIBHOCTH

d) TaGauI ¥ OTHOIIICHU

HecrtpykrypupoBaHHbBIE JaHHBIE MOTYT OBIThH 3aITUCAHBI B (hOpMe

a) TabmuIr;



b) 3ammceli MPOU3BOILHOM MOCIEI0BATEIFHOCTH;

¢) TabIUIl ¥ OTHOIICHUH;

d) 3anuceit pOU3BOIBHON AJTUHBI.

AHaJIUTUK- 3TO

a) CHELMATUCT, 3aHUMAIOIIMICS aHaTU30M B pa3iMYHbIX cdepax [eATeNbHOCTH U
pa3paboTKoil Mozene Jis MPOBEICHUS aHATN3a;

b) crienuanuct B BEIOpaHHOW MTPEIMETHOM 00JIacTH;

C) COTPYAHMK BBITIOJHAIOMINX Y3KUI KPYT 3a/1a4 B BRIOpaHHOM 00sacTu;

d) coTpyIHUK, KOTOPBI UMEET OMBIT B TPOTPAMMHUPOBAHUH.

DKCIepT - 3TO

a) CIEUHaUCT, 3aHUMAIOIIMUKCS aHAIM30M B PA3IUYHBIX OO0JNACTAX MAEATEIHHOCTH U
pa3paboTKOo¥ MoAeIeH Jisk TPOBEICHUS aHATN3a;

b) cniermanucT B BEIOpaHHOM MpeIMETHOM 00J1acTH;

C) COTPYAHMK BBITIOJHSAIOIMINX Y3KUI KPYT 3a/1a4 B BRIOPAaHHOU 001acTu;

d) coTpyTHUK, KOTOPBII UMEET OMBIT B TPOTPAMMHUPOBAHHH.

Knaccudukanus -

a) HEKOTOpBIM Habop omepanuii Hax 0a30if JaHHBIX, KOTOPBIM paccMaTpuBaeTcs, Kak
CAMHCTBEHHOE 3aBEPIICHO, C TOYKH 3PCHHUS TIOJb30BaTENsA, JCUCTBHE HaJIl HEKOTOPOH
uH(popMaleit, 0OBIYHO CBA3aHO C OOpalleHueM K 0a3e TaHHBIX;

b) pa3HOBHIHOCTH CHCTEM XpaHCHHS, OPHCHTHPOBAHA Ha TOJICPXKKY IpoIlecca aHaam3a
JAQHHBIX U UX 1IEIOCTHOCTH;

C) BBICOKOYPOBHEBBIE CpPEICTBA OTpPaKEeHUs WHGOPMAIMOHHONW MOJEIU U OMUCAHHS
CTPYKTYPHI IaHHBIX;

d) 3TO ycTaHOBJEHHE 3aBUCHUMOCTH AMCKPETHOM BBIXOJHON MEpEMEHHOW OT BXOIHBIX
MEPEMEHHBIX.

OO0yudaromiast BRIOOpKa -

a) 3Ta TPyNIUpoBKa 00BEKTOB (HAOMIONEHNI) HA OCHOBE JIaHHBIX, OMHCHIBAIOIIUX CBOMCTBA
00BEKTOB;

b) HaOOp MAHHBIX, KaXK7as 3amuCh KOTOPOTO TPEICTaBIsACT COOOM Y4YEOHBIM MpUMEp,
COJIeprKaliil 3aJaHHbIE BXOJIbI, U COOTBETCTBYIOIIHIA MPABUIbHBIN BBIXOTHOUW PE3yIIbTaT;

C) BBISBICHHE B CBHIPHIX JAHHBIX paHEC HEHM3BECTHBIX, HETPUBHUAIBHBIX, MPAKTHUECKU
MOJIE3HBIX M JOCTYIHBIX HHTEPIpPETaldyd 3HAHUN, HEOOXOAMMBIX [JIsl TPUHATHS pPEIICHUN B
pa3INYHBIX cepax YeTOBeUeCKON AeITeTbHOCTH.

OmmOka o0y4eHus -

a) 9T0 omMOKa, AOIMYIIEeHHAs MOJIEIbI0 Ha Y4eOHOM MHOKECTBE;

b) »T0 ommobKa, MmorydeHHast Ha TECTOBBIX IPUMEPax;

C) UMEHa, TUIIbI M Ha3HAUEHUS TOJIeH UCXO/IHOM BHIOOPKU JaHHBIX;

d) Habop HmaHHBIX, Kaxdas 3aluch KOTOPOTO MPEACTaBIsSeT coOOW ydeOHBIA mpHuMep,
COJZIEpIKALIETO 3a/IaHHbIE BXO/IbI, U COOTBETCTBYIOIINI ITPAaBUJIbHBIN BBIXOAHOW PE3yibTaT.

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

a) TaHHbBIC;

b) 3HaHUS;

¢) uHpopManus.

MHOKecTBO MPUMEPOB, UCTIOIB3YyEMOE IJIsl IPOBEPKU pabOThl CKOHCTPYUPOBAHHON MOJIEINH,
HA3bIBACTCS

a) TECTOBBIM MHOYECTBOM;

b) MHOXKECTBOM BXOJHBIX MIEPEMEHHBIX;

C) 00yYaromM MHOKECTBOM;

d) MHOXECTBOM BBIXOJIHBIX NTEPEMEHHBIX.

Monenb (anropuT™m) Ha3bIBAIOT 00YYaeMbIM €CIIH

a) MOJIETTb OCYIIECTBIISIET MHTEPAKTUBHOE B3aUMOCHCTBUE C IKCIIEPTOM;

b) Mozens (aarOpUTM) CaMOCTOSATEIHLHO OOHAPY)KUBAET B JAHHBIX MPUCYTCTBYIONIUE B HUX



3aKOHOMEPHOCTH;

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

Tabnuiel B 6a3ax JaHHBIX MpeAHA3HAYEHBI [

a) XpaHeHUS JaHHBIX 0a3bl;

b) or6opa n 00pabOTKH TaHHBIX Oa3bI,

C) aBTOMaTHYECKOT'O BHIMOJIHEHUS TPYIIbI KOMaH;

d) Bu3yanu3anuu TaHHBIX.

Data Mining BKJII04aeT B ce0st

a) ofrH 0a30BBI METOI OOHAPYKEHUS 3HAHUIA,

b) TOIBKO CTATUCTHUECKUE METO I 00PaOOTKH JAHHBIX ISl U3BIICUCHUS 3HAHH;

¢) OOJBIIOE YHCIIO PA3TUYHBIX METOIOB U3BJICUCHHUS 3HAHU;

d) GoJIBIIIOE YHCIIO CTATHCTHYCCKUX METOJOB U3BJICUCHUS 3HAHHIA.

[{enbro MOCTpOEHUSI MOJIEIH PETPECCUH MOKHO Ha3BaTh

a) TPOTHO3MPOBAHWE YMCIOBOM 3aBUCHMMON MEpPEMEHHOH, OCHOBBIBasICh Ha BBIOOpKE
HETIPEPBIBHBIX W/WIINA KaTEeTOPUAIIbHBIX IEPEMEHHBIX;

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

C) UCCJIEIOBAaHNUE B3aUMHOM CBS3H MEXKTy 00bEKTaMU U/UITH COOBITHIMU;

d) pa3buenus MHOXKecTBa 0OBEKTOB WIIM HAOMIOICHUH HA allPHOPHO 3aJJaHHbIE TPYIIIHI.

Llenbio 3a1aum KIacCU(pHUKAIIMA MOYKHO Ha3BaTh

a) YHUCJIOBOM 3aBUCHMOW TIEPEMEHHOM, OCHOBBIBASCh Ha BBIOOPKE HEMPEPHIBHBIX HW/HIU
KaTeropuasbHbIX MEPEMEHHBIX;

b) oObeanHEHNE OOBEKTOB WM HAOIIONCHNH, HA OCHOBE OJIM30CTH 3HAYEHUI MX aTpuOyTOB
(MpU3HAKOB);

C) UCCIIeZIOBAaHUE B3aMMHOM CBS3U MEXTY 00BEKTaMU U/HITU COOBITHAMU;

d) pa3buenus MHOXKecTBa 0OBEKTOB WJIM HAOJIOIEHUI HA allpHOPHO 3aJaHHbIE TPYIIIHI.

Lenpro 3aAauun KIacTepu3aliid MOKHO Ha3BaTh

a) YMCIIOBOW 3aBHCHMMOW MEPEMEHHOH, OCHOBBIBAasCh Ha BHIOOPKE HEMPEPHIBHBIX H/HIN
KaTeroprallbHbIX NEPEMEHHBIX;

b) oObeanHEHNE 0OBEKTOB MM HAOIIONCHUH, HA OCHOBE OJIM30CTH 3HAYEHUI MX aTpuOyTOB
(mpu3HAKOB);

C) HCCTeI0BaHUE B3aUMHOM CBSI3U MEXy OO0bEKTaMH U/UITU COOBITUSMU;

d) pa3OueHns MHOXecTBa 0OBEKTOB MJIM HAOIOICHUI Ha allpHOPHO 3alaHHBIE TPYIIIIHI.

Llenbto (hopMUPOBAHHS ACCOITMATUBHBIX MPABUII MOYKHO Ha3BaTh

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

b) oO6benuHEeHNe 00BEKTOB WM HAOTIONCHHH, HA OCHOBE OJIM30CTH 3HAYCHHUH UX aTpHOyTOB
(Tpu3HAKOB);

C) YCTaHOBJICHUE B3aUMHOM CBSI3U MKy OOBEKTAMHU W/WITH COOBITHSIMU;

d) pa3OueHHss MHOYKECTBAa OOBEKTOB WIJIM HAOJIOICHU HA allpUOPHO 3aJJaHHBIC TPYIIIIHI.

K knaccy nporaosupyronmx 3aaad Data Mining oTHOCHTCS

a) KJacTepu3aIus;

b) MOMCK acCOMATUBHBIX MPABUI;

C) perpeccusi;

d) Knaccudukarms.

JIBa OCHOBHBIX THIIA JAHHBIX B CTATUCTHKE

a) Ka4eCTBEHHBIC M KOJIMYECTBEHHBIE;

b) KOJIMYECTBEHHBIE U CUMBOJILHBIE;

C) TEKCTOBBIE U YHCIIOBBIC;

d) BEKTOpHI 1 MaCCHUBHI.

Kpamxue memoouueckue ykazanus

WTOTOBBII TECT MPOBOIUTCS B IJNEKTPOHHOU (hopMe BO BpeMs MOCIECTHETO B y4eOHOM
nepuoie JabopaTopHoro 3aHaTus. Tect coctout u3 20 TecTOBBIX 3aaHuil. Ha BwImonHEHHE TecTa



orBogutcs 20 MuHYT. Bo BpeMs mnpoBeneHHs TecTa HUCIOJIb30BAHUE JIUTEPATypbl U JPYIHX

MH(QOPMALIMOHHBIX PECYPCOB JOIYCKAeTCsl TOJBKO [0 MPEJBAPUTEILHOMY COIIACOBAHUIO C
IpernoiaBaTeseM.

Illxana oyenku

Ne bannbt Onucanue

5 16-20 IIpouenT nmpaBHIBHBIX 0TBETOB OT 91% 10 100%
4 11-15 IIponenT npaBunbHeIX 0TBETOB OT 80 10 90%

3 6—-10 IIpoweHT mpaBHIBHBIX OTBETOB OT 65 10 79%

2 0-5 Ipouent npaBuiabHBIX 0TBEeTOB OT 40 10 64%




