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

[ensro

OCBOECHMS JUCIUILINH

bl «BBegenne B aHanu3 OONBIIMX JAHHBIX)» SIBISETCS
TEeOopeTUYecKas U MpaKTUYeCKas MOJArOTOBKA CTYJCHTOB K paboTe ¢ OONBIINMH JaHHBIMU. 3HAHMUS,
MOJIyYEHHBIE B PE3yIbTaTe OCBOCHUS JUCHUILUIMHBI, TOMOTYT MpU cOOpe M aHalIu3€ OrPOMHBIX
00BEMOB CTPYKTYPUPOBAaHHOW WJIM HECTPYKTYPHUPOBAHHON MH(pOpMamy, pH pa3paboTke Mojenei
JAHHBIX | MOJIYYCHUU HOBBIX 3HaHMI. Bce 3T0 He00X0AUMO BBIMYCKHUKY JUISI PEIICHUS PA3TUYHBIX

3aga4 HpaKTI/I‘-ICCKOI\/'I u Hay‘-IHO-I/ICCJ'IGILOBaTCJ'II)CKOI\/JI JACATCIIBHOCTH.

3amaun OCBOCHUS JUCIUIIIHHBL:
- IPUOOpPETEHHNE CTYIEHTAMU 3HAHUN O TEXHOJIOTUSAX MOJITOTOBKH, XpaHEHUs, 00paboTKH U

aHajn3a OOJIBIINX JTAHHBIX;

MNPUMCHCHUEC CTATUCTHYCCKUX W MATCMATUYCCKHUX MCTOHNOB IJid aHalin3a

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),
IUIAHUPYEMBIMH ~ PE3yJIbTaTaMHi OCBOCHHUSI 00pa30BaTEIbHOM MNpPOTpaMMBI,

COOTHCCCHHBIX C

npecTaBicH B Tabmuie 1.

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

K Kon u Pe3ynbraTel 00y4eHus 10 JUCHUILTNHE
onu
Haspanue OIIOII bopm J'III[/I OBKa q)EExMIzE:foO B;( ’ K
BO, cokpatienHoe PMYTHP ! P on
KOMIICTCHIUH AOCTIKCHHSA pe3yib dopmyIupoBKa pe3ysibraTa
KOMITETESHITUN
TaTta
09.03.02 OIIK-1 : Cnocoben OIIK-1.1B : P1 3HaHUE | OCHOBHBIX METOIOB
«HbOpMaIIMOHHBIC | IPUMEHSTH Ob6namaet 00paboTKX 1 aHaIH3a
CUCTEMBI U €CTeCTBEHHOHAYYHbIC | MaTeMaTHIecKOi OOJIBIINX JTAHHBIX
TEXHOJIOTUID) 1 OOIEMH)KEHEPHBIE | KYIbTYPOH U P12 YMeHnue | mpoBoauTh
(B-HC) 3HaHHUSA, METOJIBI CHUCTEMHBIM CPaBHHUTEIBHBIN
MaTEeMaTHIECKOTO MBILUICHHEM, aHanu3 u BEIOOP
aHanmsa u MTO3BOJISIIOIINMHU B CTaTUCTHYECKUX
MOJICIUPOBAHHUS, npodeccroHaNbHON METOJIOB JJISl aHANIN3a
TEOPETUYECKOI0 U JIeSITeIbHOCTH KOHKPETHBIX JaHHBIX
9KCIEPUMEHTAILHOIO | HCIIOJIb30BaTh P13 HaBbik | npuMeHeHHs
HUCCJICAJOBAaHHUA B MaTEMATUYCCKHUEC CTAaTUCTUYECKUX
npodeccroHaNbHOI METOJIBI B METOJIOB AJIst
JEATEIIBHOCTU MHCTPYMEHTEI JJIs 00pabOTKH U aHAIN3a
IPOBEICHUS 60JBIINX 00BEMOB
KPUTHYECKOTO nHpOpMaNH C
aHaIu3a CUTyaLuH, HCIIOJIb30BAHUEM
MOJIETIUPOBAHUS U nporpammsl RStudio
[IPOrHO3UPOBAHUS
Pa3BUTHS TIPOIIECCOB
U SIBJICHUN
OIIK-1.2k : Pemaer P/1 3HaHHE | OCHOBHBIX METOJIOB
pogeccCHOHAaIbHEIC 00paboTKH U aHANIK3a
3a7a4uu C OOJBIINX TAHHBIX
IIPUMEHEHHUEM P12 YMmeHue | npoBoauTh
€CTECTBEHHOHAYYHBIX CpaBHUTENBHBIN
1 OOILENH)KEHEPHBIX aHaJu3 1 BEIOOP
3HaHUI CTaTUCTHUYECKUX

MCTOAOB Ui aHaJIM3a
KOHKPCTHBIX JaHHBIX

0O0JIBIINX




HCIIONB30BaTh UX
MPH PEIICHUHN 33134
podeCCHOHATBHOM
JIESITEIbHOCTH

P3 HaBeik | mpumeHenus
CTaTUCTUYECKUX
METOZOB st
00pabOTKH U aHAIN3a
60JBIINX 00 BEMOB
nHpOpMaNH C
HCTIONIE30BaHUEM
nporpammsl RStudio
OIIK-2 : Crocoben OIIK-2.1k : PI1 3HaHue | OCHOBHEIX METOOB
MOHUMATh NpuHIMIEl | [IoHMMaeT MPUHLIUIBI 00paboTKU U aHaNu3a
paboTsI paboThI OOJIBIINX JTAHHBIX
COBPEMEHHBIX COBPEMEHHBIX P12 YmMenue | nmpoBoAUTH
HHPOPMATMOHHBIX HHPOPMAMOHHBIX CPaBHUTENbHBII
TEXHOJIOTUH 1 TEXHOJIOTUH 1 aHaJu3 1 BEIOOP
MPOrPaMMHBIX MIPOTPAMMHBIX CTaTHCTHYECKUX
CPEACTB, B TOM YHCIIE | CPEACTB, B TOM YHCIIE METOJIOB TSI aHAIH3a
OTE€YECTBEHHOTO OTE€YECTBEHHOTO KOHKPETHBIX JTAHHBIX
IpOU3BOACTBA, U IIPOU3BOACTBA PIB Hasbix TIPUMEHEHHUS

CTaTUCTHYCCKUX
METOJIOB JJIst
00pabOTKH U aHAIH32
OO0JTBIINX 00BEMOB
nHpOpMaNH ¢
HCIIOJIb30BaHUEM
nporpammel RStudio

2 MecTo nucuMiuiaibl (MoayJis) B crpykrype OITIOII

OcBoeHHe JAUCIMITIIMHBI (I)OpMI/IpyCT y 06yan01uI/1xc;1 KOMIICTCHIIMH, HCO6XO,Z[I/IMLIC JJIA

MOJTOTOBKH B cO0TBeTCTBUU ¢ TpeboBanusmMu OI'OC BO B 001acTi UCTIONB30BaHMS COBPEMEHHBIX

TEXHOJIOTHI JJIA O6pa6OTKI/I, dHaJIn3a U BU3yaJiu3aliuu 0OIBIINX JaHHBIX.

3. O0beM AUCHUNIMHBI (MOIYJIA)

O0bEM  IUCIMILIMHEI

y4eOHBIX 3aHSATUI) U HA CAMOCTOSITEITFHYIO pa0oTy, IPUBE/ICH B TabIuUIE 2.

Ta6muma 2 — O0mias Tpy10eMKOCTh JUCITUTITUHBI

(Momyns) B 3a4eTHBIX E€OUHHUIIAX C YyKa3aHHEM KOJUYECTBa
aKaJIeMUYECKUX YacoB, BBIJCICHHBIX Ha KOHTAKTHYIO paboTy ¢ oOydarommumucs (10 BHIAM

Tpyno- O0beM KOHTaKTHOI paboThI (Yac)
CeMeCTp €MKOCTh
Hassanue OITOIT Dopwa Yacts (020) Bueaynu- Dopwva
o0yue- HJIH KypC AynuropHas CPC aTTec-
BO vIiI 300 TOpHAast
s B0, | (3E) | Beero Tt
0300)
nek. | mpak. | mab. | IIA | KCP
09.03.02
ugopvaunonkvie | 34,0 | ) 4 3 13 4 8 0 1 0 95 )
CHCTEMBI H
TEXHOJIOTUHN

4 CTpyKTypa U coiepkaHue IMCUUILTHHBI (MO1YJIsA)

4.1 CTpykTypa iMcuuILIMHBI (Moayas) Aas 3P0

TemaTuueckuil miaH, OTpaXkarolUi cofepxKaHue AUCHUIUINHBI (IEpeYeHb Pa3AesioB U TEM),
CTPYKTYPUPOBAHHOE IO BHUJAaM Y4YeOHBIX 3aHATUH C yKa3aHHEM HX OOBEMOB B COOTBETCTBUM C

y4eOHBIM IIJIAaHOM, MTpUBEeH B Tabmuie 3.1

Tabmuma 3.1 — Pa3gensl nucuurmuiiHbl (MOIYs), BHIBI YUYEOHOW JEATEILHOCTH U (DOPMBI




TeKymero Koutpois ains 300

Kox pe- Kon-Bo yacoB, 0TBeieHHOE Ha
dopma
Ne Ha3Banue Tembl 3yJbTara
Jlex [pakr JIa6 CPC TEKYLIEro KOHTPOJIS
00yueHus
1 Baencrue B anaius P11, P12 4 0 0 40 cobeceoBaHHE
GOJIBLINX JAHHBIX
Mertosl 00paboTKH,
2 | MaHa M BHSYATH3ALHH P2, PA3 0 8 0 55 MpaKkTHIecKas padoTa
OOJIBIINX JAHHBIX B
nporpamme RStudio.
Hroro no tabiamnue 4 8 0 95

4.2 Copep:xaHue pa3iejioB M TeM JUCHUILUIAHBI (MoxyJs) s 3D

Tema 1 Beedenue 6 ananus 60abuiux OaHHbIX.

Conepxanuie TeMbl: OCHOBHBIE ONPEICIICHUS, TPMUHBI, 33]Ia4U aHAIN3a OOJIBIINX JaHHBIX.
Bompocsr  6e3onmacHoctu. I[lonsarue Data Mining. KormutuBHBIM aHamu3 gaHHBIX. 030D
UCTOYHUKOB HMH(popMmarmu g Big Data. Meronuku coopa ganHbix. O030p TEXHOIOTHI XpaHEHUS
Y TIPEJICTABJICHUS OOJBIINX JTAHHBIX.

®dopMbl M METOJABI TPOBEACHHS 3aHATHH 10 TeMe, NPUMEHsSEMbIe 00pa30BaTeIbHBIC
TEXHOJIOTHH: JIEKIIUU, HA KOTOPHIX JaeTCs OCHOBHOM CHCTEMAaTU3UPOBAHHBIN MaTepUAI IO TEMaM.

Bunel caMOCTOATEIBHOW TIMOATOTOBKHM CTYJACHTOB II0 TEME: YTCHHE IpeylaraeMoi
JUTEPATyphl, TOJrOTOBKA K COOCCEIOBAHUIO, HTOTOBOMY TECTY.

Tema 2 Memoowvl 0bpabomxu, amanuza u GU3YaIu3ayuu OOIbUIUX OAHHBIX 8 NPOcpaMMe
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 NpeACTaBICHUE JaHHBIX.
[pynmupoBka naHHBIX, OOHApYXCHHWE 3HAUYMMBIX 3aBUCUMOCTEH W TEHICHIWH B pe3yJbTare
aHanM3a uMeronieiics nHGOpMaIuu, BBISIBICHHSI OTHOIICHUNH MEXIY AAHHBIMU Pa3jMYHOTO THUIIA.
[IpuMeHeHHEe pa3IMYHBIX METOJOB BBIJCIICHUS, W3BJICUCHHS W TPYNIHPOBKH ITaHHBIX, KOTOpBIC
MO3BOJIAIOT BBISIBUTh CUCTEMATHU3WPOBAHHBIE CTPYKTYPHI TAHHBIX U BBIBECTH M3 HUX MpaBUiIa IS
OPUHATHS PEUIeHUH M TNPOTHO3UPOBAHUS UX TMOCIEACTBUN (PErpecCHOHHBIN, AMCIIEPCUOHHBIMH,
KJIACTEePHBIA, JAUCKPUMHHAHTHBIN, (AKTOPHBIA  aHamu3bl). BO3MOXHOCTH  TpaduvecKkoro
npeacraBineHuss uHpopmanuu B mporpamme RStudio: rpaduueckune QyHKIUM 0OTOOpakeHUs
OJTHOMEPHBIX M MHOTOMEPHBIX JaHHBIX, TpaQUUECKUil BBIBOJ C HCIIOJIB30BAaHHEM TIpapUUecCKUX
apaMeTpOB.

@opMBl U METOABI TPOBEACHHS 3aHATHI MO TeMe, MNpUMEHseMble O0pa3oBaTeIbHBIC
TEXHOJIOTUH: TMPAKTUYECKHE 3aHSATHS MPOBOIATCS B KOMIBIOTEPHOM KIJIACCE C HCIIOJIB30BaHHEM
nporpamMmbl RStudio (mpemnopaBaTens u3naraer TeMy, NPUBOAMT MPUMEPHI U JaeT 3aJaHHe IS
CaMOCTOSITEJIBHOTO BBIMOJIHEHUS, TPU HEOOXOAUMOCTH KOHCYJIBTHPYET CTYAECHTOB).

Buasl camMOCTOSATENBHONW TMOATOTOBKH CTYIEHTOB IO TEMe: IOATOTOBKA OTYeTa I10
MPaKTHYECKUM paboTam, MOATOTOBKA K UTOTOBOMY TECTY.

5 Metoanueckue yKazaHusi J1Jis 00y4arOIIMXCA M0 U3YUEHUIO U PeaTu3alui JUCIUNIMHBI
(MmonyJis)

5.1 Meroanyeckue peKOMeHAAUUM O0YyYAIOIIUMCS MO M3YYEHHI0 JAUCHUIUIMHBI M 10
o0ecrnevYeHnIo CaMOCTOSITeJIbHOI padoThl

Ha nexkuusax naercst OCHOBHOM CUCTEMaTU3UPOBAHHBIM MAaTepHAIl 110 TEMaM.
[IpakTUueckue 3aHATHS POBOAITCS B KOMIIBIOTEPHOM KJIACCE € UCIIOJIB30BAHUEM MIPOrpaMM
MS Excel u RStudio. [IpenogaBatens usnaraer Temy, MPUBOAWT MPUMEPHI U JACT 3aJaHUC IS



CaMOCTOSITENILHOTO BhIMONHEHU. [Ip1 He00X0IMMOCTH KOHCYJIBTHPYET CTYIEHTOB.
CamoctodaTenbHass ~ paboTa  CTyAEHTOB  MOJpa3yMeBaeT  4YTEHUE  MpeljiaraeMoi
MIPENoiaBaTesIeM JUTEPATyPbl U UCIIOIb30BAHNE MHTEPHET-PECYPCOB ISl MOATOTOBKH K 3aHATHUSM,
TEKYILEH U IPOMEKYTOUHON aTTECTALUU.
[IpoMexxyTo4yHas aTTecTanus - UTOTOBBIN TECT.

5.2 OcobeHHocTH OpraHu3anuu oﬁyqe}mﬂ it JIMI € OrpaHHY€HHBIMH BO3MOYKHOCTSAMM
3A0POBbS U HHBAJIUI0B

[Tpu HEOOXOIMMOCTH 00YHAIOLIMMCS U3 YHUCHIA JIUIL C OTPAaHMYEHHBIMH BO3MOKHOCTSIMH 3/10pPOBbS U
MHBAIUIOB (T10 3asIBIICHUIO 00YYaIOMIET0Cs ) IPEAOCTaBIISIETCS yaeOHass HHPOPMALUS B TOCTYITHBIX
dopmMax ¢ y4eToM UX WHIUBUIYATBHBIX ICUXO()U3NIECKUX OCOOCHHOCTEH:

- JJISL UL ¢ HapYUICHUSIMHU 3PEHUs: B NeYaTHON (opMe yBETHMUEHHBIM mpupToM; B Gpopme
AIIEKTPOHHOIO JIOKyMEHTA,; WHJVBHTyaJIbHBIC KOHCYJIBTaIlU! c IIPUBJICYECHUEM
TU(IIOCYpIOTIEPEBOUNKA; UHIMBUAYAJIbHBIE 3aaHNs, KOHCYJIbTALUU U JP.

- 7S ML C HApYLICHUAMH CyXa: B Ie4aTtHoi Gopme; B (hopMe IMEKTPOHHOTO JTIOKYMEHTA,
WHIUBHyaJIbHbIE KOHCYIBTALUU C IIPUBJICYEHUEM CYPAONEPEBOYNKA; WHAUBUAYAJIbHbIC 3a1aHHUs,
KOHCYJIbTallu! U JIp.

- IS UL C HapyUIECHUSIMHU OIOPHO-/ABUTaTEIbHOIO ammnapara: B ne4atHoi gopme; B popme
3JIEKTPOHHOIO JOKYMEHTA; UHAUBUyaJIbHbIC 3a1aHHs], KOHCYJIbTAlUU U JP.

6 ®oHa OLEHOYHBIX CPEACTB JIfl MPOBEACHHS TEKYILIero KOHTPOJISA W NMPOMEKYTOYHOM
aTTecTAMU O0YYAKOLIMXCS 10 IMCHUIJINHE (MOMYJII0)

B cootBerctBuu ¢ TpeboBanusmMu OI'OC BO pns arrectanmu  oOydarommxcsi Ha
COOTBETCTBUE UWX TICPCOHAIBHBIX JOCTHKCHUN IIAHUPYEMBIM pe3ylibTaraM OOy4YeHHS II0
JUCIUTIINHE (MOIYIIO) CO3MaHbl (DOHIBI OIIEHOYHBIX CPENCTB. THMOBBIE KOHTPOJLHBIC 3aJaHUS,
METOJINYECKHE MATEPUAIIbI, ONPEACIISAIOIINE MPOLEAYPbl OLCHUBAHUS 3HAHWM, YMEHUN U HaBBIKOB,
a TaKkKe KPUTCPUU M IIOKA3aTed, HEOOXOAWMBIC JJIsi OLEHKH 3HAHWW, YMEHWH, HAaBBIKOB W
XapaKTEPHU3YIOUTUe dTarbl (POPMUPOBAHUS KOMIIETEHIIUNA B MPOIECCE OCBOCHHUS 00pa30BaTeIbHOM
nporpammsl, rpezacTanieHsl B [Ipunoxennn 1.

7 YueOHO-MeToAuYecKoe U MH(OPMAIMOHHOE o0ecnevyeHre JUCHMILTMHBI (MOTYJISA)

7.1  Ocnoenasa numepamypa

1. I'ycea E. H. Teopust BeposTHOCTEH W MareMmaTHdeckash CTaTHUCTHKA : Y4YeOHUKHU
[OnekTponHblii  pecypc] - MockBa : ®muata , 2016 - 220 - Pexum pocryna:
http://biblioclub.ru/index.php?page=book red&id=83543

2. Tyrosa C. I, Anremeposa O. A. Teopust BEpoATHOCTEN U MaTeMaTH4ecKasi CTATUCTUKA
: YueOnuku [DnexkrponHsiii pecype] - Kemeposo : KemepoBckuii rocynapcTBeHHBI YHUBEPCHTET ,
2016 - 216 - Pesxxum nocryna: http://biblioclub.ru/index.php?page=book red&id=481538

3. Mupkun b. I BBEJIEHUE B AHAJIN3 JIAHHBIX. YueOHMK M NpaKkTUKyM
[DnexTpoHHbIi pecypc] : M.:U3natenscTBo FOpaiit , 2019 - 174 - Pexxum moctyna: https://biblio-
online.ru/book/vvedenie-v-analiz-dannyh-432851

7.2 /lononnumensnasn tumepamypa

1. benbko, 1. B. Teopus BepoATHOCTEN, MaTEMaTUYECKAsl CTATUCTUKA, MaTEMAaTHYECKOE
nmporpamMmmupoBaHue : yaeoHnoe rmocooue / M. B. bensko, 1. M. Mopo3osa,E. A. Kpumranosua. —
Mocksa : UTHOPA-M, 2022. — 299 c. : un. — (Bsiciiee oopazoBanue: bakamaBpuar). - ISBN 978-
5-16-011748-5. - Tekcr : smexrponnbidi. - URL: https://znanium.com/catalog/product/1862599
(mata obpamenus: 06.09.2023).



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

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

4. OCHOBBI TEOPUH BEPOIATHOCTEH M MaTEMAaTUIECKOW CTATUCTHKH : y4e0.-MeTOJI. mocodue
/ THW. Boneakuna; ['B. Boporumna .— Opén : U3a-Bo Open TAY, 2018 — 90 c. — URL:
https://lib.rucont.ru/efd/684477 (nata obpamenus: 30.09.2024)

7.3 Pecypcovr ungpopmayuonno-menekommynuxkayuonnou cemu "UHnmepnem',
6KNI04as npogeccuonanvuvie 0a3vl OAHHLIX U UHOOPMAUUOHHO-CHPAGOUHDbLE
cucmemsl (npu HeobX00UMOCmu):

1. Mactunkuii C.0O., [llutukoB B.K. Craructruueckuiit ananmm3 U BU3yalu3alus TaHHBIX C
nomoIieio R. - DnekTpoHHas kHUra, agpec nocryna: http://r-analytics.blogspot.com

2. OnexkTpoHHas OMOMMOTEYHasi cUCTeMa «YHUBEPCHUTETCKas OHONIMOTEeKa OHJIAMH» -
Pexxum moctyma: http://biblioclub.ru/
3. OnexktponHass OubOnuoteunas cucreMa ZNANIUM.COM - Pexum poctyma:

http://znanium.com/

4. DnektpoHHO-OubIMoTeuHas cucrema "ZNANIUM.COM"

5. DnekrpoHHO-OuOMMoTeunas cucrema "PYKOHT"

6. DneKTpoHHO-OubIMoTeuHas cuctema m3garenbcerBa "FOpait" - Pexxum pocrtyna:
https://biblio-online.ru/

7. Open Academic Journals Index (OAIJI). [Ipodeccuonanbuas 6a3a maHHBIX - Pexxum
noctyma: http://oaji.net/

8. [Ipesunentckast Oubnmoreka uMm. b.H.Eneumna (0a3a [JaHHBIX pa3iHMYHBIX
npodeccHoHaABHBIX o0macteit) - Pexxum moctyna: https://www.prlib.ru/
0. HNudopmanmonno-cnpaBounas cucrema "KoncymeranTt Ilmroc" - Pexxum pocrtyna:

http://www.consultant.ru/

8 MarepuajbHO-TeXHHYeCKOe o0ecneyeHHe AUCUMIUIMHBI (MOAYJsl)) H IepevyeHb
HHPOPMAIMOHHBIX TEXHOJOI'MH, HCIOJIb3yeMbIX NPH OCYIIECTBJIEHHH 00Pa30BaTeIbHOIO
npouecca 1o JUCHMILVINHe (MOYJII0), BKJIOYAas NepevyeHb NPOrpaMMHOro odecrevyeHust

OcHOBHOE 000PYI0BAHUE:

- Komnsrorepsl
Monutop  obmaunbiii 23"  LG23CAV42K/mpims  Genius  Optical ~ Wheel
npoBoaHas/kinaBuarypa Genius KB110 mpoBomHas
- Mynbsrumeauitaenii mpoexktop CASIO (SImonus)
- O6naunslii MonuTop LG Electronics yepHsblii +KIaBHaTypa+Mbllib
- Yer-Bo 6ecr.ut.SmartUPS 3000

[TporpaMMHOe oGecrieueHue:
- 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
€CTBEHHOHAYYHbIC M OOLICHHXEHED
HBIE 3HAHUS, METOIBI MaTEMaTH4YEC
KOTO aHaJIN3a M MOJICITNPOBAHMS, TC
OPETHUYECKOTO U IKCIIEPHMEHTAIIEHO
T'O UCCIICIOBAaHUS B TPOQECCHOHANb
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 : CnocobeH NOHUMATh PH

HIIMIBI pabOTHI COBPEMEHHBIX HH(PO
PMaIMOHHBIX TEXHOJIOTHH U IIporpa
MMHBIX CPEICTB, B TOM YHCIIC OTEYe

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

CTBEHHOTO MPOU3BOJICTBA, U HCIIOJb
30BaTh MX [PU PEIICHUH 33189 PO
(heccroHaNbHON NEATETHHOCTH

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», KOTIMIHOY). B
CcIyd4ac OTCYTCTBHUA MHOJIOKUTEIBHOMU OOCHKM KOMIICTCHIIMA HaA JaHHOM 3JTall€ CYHUTaACTCA
Hec(hopMUPOBAHHOM.

2 Tloka3aTe/M OLCHNBAHUSA IVIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHH s

Komnerennus OIIK-2 «Crnoco6eH moHuMaTh NPUHIUIIBL paO0OThl COBPEMEHHBIX
MH(POPMALIMOHHBIX TEXHOJIOIUH U IPOrPaMMHBIX CPEJCTB, B TOM YHCIJIE OT€YECTBEHHOIO
IPOM3BOJICTBA, U MCIIOJIL30BATh UX MPH PELICHUH 33734 NMPO(hecCHOHANBHON A TeTbHOCTI

Ta6mmma 2.1 — Kputepuu OlleHKH WHANKATOPOB TOCTHYKCHHS KOMITETEHIIUN

PesynbraTel 00y4eHus 10 JUCHUIUINHE

T
Kox 1 popmymposka mankar | K | KpuTepuy OIeHUBAHHUS PE3yIIHT
opa mocTikeHus KommeTenmun | 98 | aToB 00ydeHus
e
p pe Pesynbrar
3_
3_
T2
T2

3HaHHE METOIOB 00paboTKU U a

OIIK-2.1k : [ToHuMaeT npuHIN P 3n
Hajau3a OOJNIBIIMX JAHHBIX, HCIIO

bl Pa0OTHI COBpEMEHHBIX HHpO | /I OCHOBHBIX METOJIOB 00pabOTKH

mMbI RStudio

PMAIMOHHBIX TEXHOJIOTHH U TP 1 zl; 1 aHaIM3a OOJIBIIMX JAAHHBIX JIb3yEeMBIX IPU PELICHUH Ipode
OIPaMMHBIX CPEJICTB, B TOM 4HC CCHOHAJIBbHBIX 33/1a4
JIC OTCUCCTBCHHOTO NMPOU3BOACT p | Y | nposomuts cpashuTenbHbf ana | NpoBe/ieHNE CPABHATETLHOIO a
Ba M | 713 U BEIOOP CTATUCTHUECKUX M | HalM3a M BBIOOPA CTAaTUCTUYECK
g €H | erosoB Ul aHaJIM3a KOHKPETHBI | MX METOOB JUIS aHAJIM3a KOHKP
ue | X JaHHBIX STHBIX JIJAaHHBIX
[ | TPMMEHEHHS CTATUCTHYECKMX M | MPHMEHEHHE CTATHCTHYECKUX M
P ap | €TOAOB 1IA 00paboTky ¥ aHaMM | €TOHOB /I 0OPAOOTKY U aHATH
pi| | 3@ 6ospmux 06beMoB nHGOpMa | 3a GodBIIHX 00BEMOB HHPOPMA
3 < LU C MCIIOJIb30BAHMEM NPOrPa | LMM C UCIOJIB30BAaHUEM ITPOrpa

MMbI RStudio




Komnerennus OIIK-1 «Cnoco6eH NpuMEHSITh €CTECTBEHHOHAYYHBIC U OOIIIEHHKEHEPHBIC
3HaHUS, METOJbl MATEMATHUYECKOT0 aHAIIN3a U MOJICTTUPOBAHUS, TEOPETUUECKOTO U
IKCIIEPUMEHTATHLHOTO UCCIICIOBAHUS B MPOPECCHOHATBHON eI TETLHOCTI

Ta6mmia 2.2 — Kputepuu OlleHKH WHANKATOPOB TOCTHXKCHHS KOMITETEHIIUN

Pe3ynbraTel 00yUYEeHUS [0 AUCIUTUIHHE
K T
Konx u popmyaupoBKa WHAUKAT " Kpurepuu orieHuBaHUS PE3yIIbT
opa IOCTHXKEHUSI KOMIIETEHIINN on - aToB O0yYeHUs
pe Pesynbrar
pe
3_
3_
Ta
Ta
OIIK-1.1B : O6nagaer maTemar P 3n 3HaHUE METOZ0B OOPAOOTKH U a
MYECKOH KYJIBTYPOU B CHCTEMH 1 | an OCHOBHBIX METOZIOB 00pabOTKH | Hamm3a GONBIIMX JaHHBIX, UCIIO
BIM MBIIUICHUEM, TTIO3BOJISOIIN 1 ne | W aHamaza GOJIBIIUX JTAHHBIX JIb3YEMBIX [IPU PEIICHUH pode
MH B TIPO()eCCHOHATBHOM JIesiTe CCHOHAJIbHBIX 3a/1a4
JIBHOCTH HCIIOJIb30BATL MATCMAt p | Y | mpoBomuTs cpasmuTenbHbiii ana | MpoBeJeHNE CPABHHTENLHOIO a
MHMCECKME METO/BI M HHCTPYMEHT oM s BBIOOp CTATHCTHYECKHX M | HallM3a M BHIOOPA CTATHCTHYECK
bl UL IPOBEACHUS KPHTHICCKO 5 | en | eTOnOB AnA anaMM3a KOHKPETHBI | X METOZOB JUIS aHATIH32 KOHKD
T'0 aHajiM3a CUTyalllt, MONICIIND e | X JaHHBIX €THBIX JaHHBIX
OBaHUsI U IPOTHO3UPOBAHUS Pa3
BHTHS [IPOLIECCOB H ABICHHUT [ | TPHMCHCHHS CTATHCTHYECKHX M | MPHMEHEHHE CTATHCTHYECKUX M
P ap | CTOMOB A 00paboTKU U aHAIIN €TOoJI0B /7151 00pabOTKU U aHAIN
I o | 3 0ompIIMX 00bEMOB HHPOPMA | 3a OONBIIMX 00BEMOB HH(pOpMA
3 < I[IMY C UCTIOJIb30BaHUEM IIporpa | IMH C MCIOJIB30BaHUEM IPOrpa
MMBbI RStudio MMmbI RStudio
OIIK-1.2k : Pemaer npodeccuo P 3 3HaHUE METOAOB O0pabOTKH U a
HaJIbHBIC 32/1a9H C IPHMCHEHHE | am OCHOBHBIX METOJZIOB 00pabOTKH | Hanm3a OONBLIMX JAHHBIX, UCIIO
M €CTECTBEHHOHAYYHBIX H 00IIe | ne | HaHamisa OOJIBIIUX TAaHHBIX Jb3YEMBIX MPU pelIeHUH mpode
WHKCHEPHBIX 3HAHUH CCHOHAIIBHBIX 3a/1a4
P Y | mpoBOAMTH CpaBHHUTEIBHBIN aHA | MPOBEACHHUE CPABHUTEIHHOIO a
o™ JIM3 U BBIOOP CTATHCTHYECKUAX M | Hanm3a v BBIOOpA CTATUCTHUYCCK
5 €H | eTOMOB sl aHaJIHM3a KOHKPETHBI | HMX METOIOB JJIs aHAIN3a KOHKD
ue | X JaHHBIX STHBIX JaHHBIX
[ | TPHMCHCHWS CTATHCTHUCCKHX M | MPHMCHCHHE CTATHCTHUCCKHX M
P ap | €TOAOB 1IA 00paboTKU 1 aHAIIN €TOJI0B /7151 00pabOTKM U aHAIN
a |3 Oonpmx 00beMoB HHPOpPMa | 3a 6osbIIMX 00BEMOB HH(POPMA
3 < LUH C UCTIOJIb30BAHKUEM IIPOrpa | IIMHU C HCIOJIB30BAHUEM IIPOrpa
mmbI RStudio MmbI RStudio

Ta6JII/ILIa 3aI10JIHACTCA B COOTBCTCTBHUU C Pa3aciioM 1 Paboueit InporpaMmbl JUCHUIIIIMHBI

(Momyst).

3 IlepeyeHb OLICHOYHBIX CPEACTB

Tabnuna 3 — [lepedeHb OLIEHOYHBIX CPEACTB MO TUCIUIUIUHE (MOIYITIO)

KonTponupyemsle MIaHUpyeMbIE pe3y
JbTaThl 00y4eHUS

Konrpoaupyembie TeMbl

HaumenoBanwne OLCHOYHOI'O CpEACTBA U IIP

encrapienne ero B ®OC

JIACLIMIUIMHBI

Texyuii KOHTPOIb

ITpomesxyTouHas at
TecTalus

3aouHas popma 00ydIECHU




P11 3HaHUE : OCHOBHBIX METO
1.1. Beegenue B ananus 0
JI0B 00pabOTKHM 1 aHAU3a CobecemoBanue Tect
OJIBIIIUX AAHHBIX
OOJIBIINX JaHHBIX
P12 VMeHue : IpOBOAKTE CpaB | 1.1. Beenenue B anamus 6 | Ilpaktuueckas pa6o Tecr
HHUTEILHBINA aHAIN3 U BBIO OJIBIIMX JaHHBIX Ta
Op CTaTHCTUYECKUX METO/
OB JUTS AHATH3a KOHKPETH 1.2. Meronsr 06paboTKH, . ;
BIX JAHHBIX aHanM3a U BU3yau3anun paktuyeckas pado | Tecr
0OJBIINX NaHHBIX B IPOT Ta
pamme RStudio.
P13 Hagbik : npuMenenus cra
THUCTHYECKUX METOJIOB T 1.2. Metoznsr 06paboTKH,
s 00paboTKu 1 aHanmu3a 6 aHaIu3a U BU3yaau3aluu IpakTudeckas pado Tecr
onpuX 00eMOB HHGOP 0OJBIINX IaHHBIX B IPOT Ta
Malli1 C UCIoJb30BaHueM | pamme RStudio.
nporpamMmbl RStudio

4 Onucanme nmpoucaypbl O€cHUBaHUSA

KauectBO cpopMHUpPOBAaHHOCTH KOMIICTCHIIMH Ha JaHHOM JTale OICHUBAETCS 10
pe3yibpTaTaM TEeKYIIUX W MPOMEKYTOUYHBIX aTTECTAlMi MPU MOMOIIU KOJWYECTBEHHOH OICHKH,
BBIp@KCHHOUW B Oamnax. MakcumanbHash cymMma OaioB MO AMCHHIUIMHE (MOAynmio) paBHa 100
Oammam.

OueHouHOE CPEeACTBO
Bu yueGHoii aesrenpHOCTH OTueT 1o BHINOJIHEHHBIM IIpa .
CobecenoBanue Urorossiit Tect  [UToro
KTUYECKUM paboTam
Jlexun 10 10
[IpakTudeckue 3aHATHS 60 60
CamocrosTenbHas padbora 10 10
Wrorosas arrectanus 20 20
Hroro 20 60 20 100

CymmMma 6ansioB, HAOpaHHBIX CTYAEHTOM IO BCEM BUIAM y4eOHOW JESATENbHOCTH B pPaMKax
JTUCITUTIMHBL, IEPEBOUTCS B OIIEHKY B COOTBETCTBHH C TaOIHUIICH.

Cymma Gannos O1eHKa [0 TPOMEXY
. XapakTepucTHKa KauecTBa cHOPMUPOBAHHOCTH KOMIICTECHIIUN
0 TUCIUTUTHHE TOYHOM aTrTecTalun
CTyneHT AeMOHCTPHPYET CPOPMUPOBAHHOCTD JUCHUILTMHAPHBIX KOMIIETCHIINHA, 00
Hapy>kKHBaeT BCECTOPOHHEE, CUCTEMAaTHYeCKOe U NTyOOKoe 3HAaHHE Yy4eOHOro MaTep
o191 510 100 «3a4TCHO» / HaJia, yCBOUII OSHOBHon J'II/ITEEpaTypy Y 3HAKOM C JIOTIOJHUTEIILHOMN JINTEpaTypoid, pe
«OTIINYHOY KOMCHJIOBAaHHOM MPOrpaMMOid, yMeeT CBOOOTHO BBITIOHSATH MPAKTUUCCKHIE 3aIaHMs,
MIPeIyCMOTPEHHBIE IPOTPaMMOi, CBOOOIHO ONEpHPYyET NPHOOPETEHHBIMH 3HAHUSIM
U, YMEHUSMU, IPUMEHSET UX B CUTYaLUsAX TOBBILIEHHOMN CI0XHOCTH.
CTyneHT IeMOHCTPHPYET COPMUPOBAHHOCTD AUCHUILTHHAPHBIX KOMIIETCHIUIA: OC
ot 76 10 90 «3auTeHO» / HOBHBIC 3HAHUsA, YMEHUSA OCBOCHBI, HO JOIYCKAIOTCSl HE3HAYUTEIbHBIC omvn61<n, HET
«XOPOILIO» OYHOCTH, 3aTPYIHEHHS IIPU aHATUTHYECKHUX OINEpalMsIX, IEPEHOCE 3HAHUHU U YMEHHU
1 Ha HOBBIE, HECTAHJAPTHHIC CUTYalllH.
CTyneHT IeMOHCTpUpyeT chOPMUPOBAHHOCTH AUCIUIUIMHAPHBIX KOMIIETCHIUH: B X
«3a4TeHO» / 0J1¢ KOHTPOJIEHBIX MEPOIIPUSITUH JOIYCKAIOTCSI 3HAYMTENbHBIE OIIMOKH, IPOSIBIISIETC
ot 61 mo 75 «YJIOBJIETBOPUTENLH s1 OTCYTCTBHE OTJICJIbHBIX 3HAHUI, YMEHUN, HABBIKOB 110 HEKOTOPBIM JUCUUIUTMHAPH
o» BIM KOMIIETCHIIMSIM, CTYICHT HMCIIBITBIBACT 3HAYNUTEIBHBIC 3aTPYIHEHUS IIPU OLIEPUP
OBaHMHU 3HAHUAMHU M YMEHUSAMHU IPU UX TIEPEHOCE HA HOBBIEC CUTYALIUH.
«HE 3aYTCHOY /
or 41 10 60 S — VY crynenra He cq)OIZMHpOBa}iLI JHCLUAIIIIMHAPHBIC KOMIICTCHIIUH, IIPOSBIICTCS HENO
CTaTOYHOCTDH 3HAHWW, YMCHHUH, HABBIKOB.
HO»
«HE 3aYTCHOY /
o1 0 110 40 P —— JlucuunnuHapHele KOMIIETEHIMM He C(biOpMI/IpOlzaHbI. [IposiBnsercs mosiHOE WM
Hon MPAaKTUYECKH ITOJTHOE OTCYTCTBHE 3HAHWM, YMEHUM, HABBIKOB.




S IlpumepHbIe OLICHOYHBIE CPeACTBA

5.1 IlpumepHBIii IepeYeHb BONPOCOB 0 TeMaM

KonTposabHble BOpockI s codeceq0BaHMs 10 TeMaM
Tema 1. BBenenue B ananu3 0onbpmux qaHHbIX. O030p UCTOYHUKOB HH(OPMAITUH.

Jaiite onpeneneHue MOHATHIO «HH()OPMAIIHOHHBIE PECYPCHI».
Yro o3HauaeT «MHGOPMALUOHHBIM MOUCK»?
HHpopMannoHHO-KOMMYHUKAITMOHHBIE TEXHOJIOTHUH, YTO 3TO?
[Tepeuncanre OCHOBHBIE KOMIIOHEHTHI Ipoliecca Moucka HH(POPMAaLHH.
Onpeznenute NOHATHE «MH(YOPMAITMOHHBIE CUCTEMBD».
OxapaxTepu3yiTe mopTan OTKPHITHIX JaHHBIX PD.
Omnpenenure CyIIHOCTb NOHATUS «OOJIbIINE JaHHbBIE).
Onpenenute noustue Data Mining.
KakoBsI ritaBHBIE TIPOOIEMBI 0€30MTaCHOCTH «OONBIINX JaHHBIX» ?
JlaiiTe xapakTepuCTHKy MpUHIUIY Oe30macHOCTH «intelligencey.
Tema 2. TexHonoruu XxpaHeHus: 1 00pabOTKH OOJIBIINX JAHHBIX.

SR DD =

—

[lepeuncnure TEXHOIOTUU XpaHEHHs OOJIBIINX JAaHHBIX.
XapaKTepuCTUKU CUCTEMBI XpaHeHus1 JaHHbIX RCS.
Anam3 6onpmmx naHHbx B QlikView.
XapakTepUCTUKH CUCTEMBI XpaHeHus JaHHbIX [lonnbaiiT.
Kaxkue Mogenu maHHBIX BEI 3HaeTe?
UYro BKIIIOYAET nepBUYHasg 00paboTKa JaHHbBIX?
Tema 3. CoBpeMeHHbIEe MPOTPAMMHBIE CPEACTBA aHaIN3a O0IBIINX 00bEMOB HHGOPMAITUH.

AR e

1. Ilepeuncnure mporpaMMHBIE CPEICTBA aHAM3A IAHHBIX: IIATHBIE U O€CIUIaTHBIE.
[IpeumymiecTBa paboTa ¢ naHHBIMU B Tiporpamme R-Studio.
3. KakoBbI BO3BMOXHOCTH MPECTABICHUS JaHHBIX B porpamMmme R-Studio?
Tema 4. CTaTUCTHYECKHE METO/IbI aHAIHM3a JaHHBIX.

—

OnummTe CBOMCTBA HOPMAIBHOTO PaCIPEACIICHHUS.
Onpenenure paznuyus MEXIy apaMeTpUUeCKUMU, HemapaMeTPUUECKUMU U
HOMUHAJIBHBIMH METOIAMHU.
Kputepuu ans onpeneneHus pa3nuduii B BHIOOPKax.
OnuiuTe OCHOBHYIO HJICI0 KOPPEISIIMOHHOTO aHaJIu3a.
Uro mokassiBaeT k03¢ duniueHt koppesuun [Tupcona?
KoaduiimeHTs! CBA3M MKy MEPEMEHHBIMU, HE TOAYUHSIONTUMUICS HOPMAIILHOMY 3aKOHY
pacnpeeseHus.
7. JIns 4ero NpuMEHSIOT perpeCCUOHHBIN aHaIu3?
8. Tunel perpeCCHOHHBIX MOJIENEH.
9. Kak npoBepuTh aJIeKBaTHOCTh MMOCTPOCHHON PETPECCUOHHON MOJIEITH?
10. OcHOBHas uaest AUCIEPCUOHHOTO aHAIN3a.
11. CyuiHocTs KJIacTepHOro aHaIu3a.
12. Jlyis 4ero ucnoiab3yroT TUCKPUMHUHAHTHBIN aHaln3?
13. Lenu npumeHeHus PakTOPHOTO aHATH3A.
Kpamkue memoouueckue ykazanus
CobecenoBaHue MPOBOAUTCS TOCIIE U3YUYEHHsS] COOTBETCTBYIOIIEH TeMbl. [IpenonaBarens B
YCTHOU (hopMe 3a7aeT BOMIPOCHI CTyICHTaM Ha JIEKIIMOHHBIX 3aHITHSIX.
IlIxana oyenku

Ne Bamer Ormnucanue

»

A

5 16-20 IIponeHT MpaBUIBHBIX M 0OOCHOBAHHBIX OTBETOB OT 95% 10 100%

4 11-15 IIpoueHT mpaBUIBHBIX H 000CHOBAaHHBIX OTBETOB OT 80 10 94%




6-10 [IpoueHT MpaBHIBHBIX OTBETOB C IIOMOIIBIO HABOAAIINX BOIPOCOB OT 65 10 79%

2 0-5 IIpoueHT npaBMIIbHBIX OTBETOB OT 45 10 64%

5.2 Ilpumepsl 3a1aHUi 1151 BHINOJHEHHUS NPAKTHYECKUX padoT

Tema 1. COOp AaHHBIX U3 PA3IMYHBIX UCTOYHUKOB B ceTh MHTepHeT. IlopTan OoTKpBITHIX
nanHbix P®. Xpanenue nanubix B nporpamme MS Excel.

Tema 2. IlepBuuHbIi aHAIN3 JaHHBIX M BU3yaJln3alus JaHHBIX B Iporpamme Excel.

Tema 3. 3HakomcTBO ¢ mporpammoii RStudio. Cuarakcuc. IlpencraBieHHe HCXOIHBIX
JIaHHBIX B mporpamMme RStudio (BeKTOpbI, MAaCCUBBI, MATPHUIIBI, CITUCKH, TAOJIUIIBI ).

Tema 4. Bribopka u npeoOpa3zoBaHHe UCXOIHBIX JaHHBIX B mporpamMMe RStudio. Ynanenue
MPOIYIIEHHBIX 3HAYCHHH.

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

Tema 6. Bo3zmoxxHOCTH Tpaduieckoro npeacraBieHus nHdopmaiuu B mporpamme RStudio:
rpaduueckue GyHKIUU OTOOpaKEeHHUs OJTHOMEPHBIX U MHOTOMEPHBIX JaHHBIX, IpauueCKUil BEIBOA
C HMCIIOJIb30BaHUEM TpapUUECKUX MapaMETPOB.

Tema 7. 3akoHBI pacripeielieHHs BEpOSATHOCTEM, peann3oBaHHble B R. [IpoBepka naHHBIX HA
HOPMaJIbHOCTh pacnpeaeneHus: kpurepuu lanupo-Yunka, Koimoroposa-CmupHOBa u  1p.
YpOoBEHb CTaTUCTUYECKOI TOCTOBEPHOCTH.

Tema 8. CpaBuenue BbIOOpok. Kputepuii Crbronenta, Kpurepuii cornacus Xu-kBajpaT
ITupcona, Kpurepuit Konmoroposa-CmupHoBa.

Tema 9. HemapameTpudeckre METOAbl CpPaBHEHUS JUIsl 3aBUCUMbBIX M HE3aBUCHUMBIX
BBIOOpOK: KpuTepuil YuikokcoHa, kpurepuid Kpackena-Yonnuca.

Tema 10. Koppensuuonnsii ananu3. Pacuer koadduimentoB kxoppensiuu [lupcoHna,
Cnupmena, Kengamna

Tema 11. Perpeccuonnsiii ananu3 (MHeWHass 3aBUCUMOCTH). llocTpoeHue nuHEHHON
mozenu. [IpoBepka afeKBaTHOCTH ITOCTPOEHHON MOJIEIN.

Tema 12. PerpeccuonHblii aHanu3 (HeJHWHEWHas 3aBUCUMOCTh). OmpeneneHue Buaa
3aBucuMocTH. [Toctpoenune monenu. IIpoBepka afeKBaTHOCTH IOCTPOECHHOM MOJEIH.

Tema 13. OgHObaKTOPHBIN TUCTIEPCUOHHBIA aHAIN3.

Tema 14. MHOro(akTOpHBIN AUCIEPCUOHHBIN aHAIIH3.

Tema 15. @akTopHBINA aHAIN3.

Tema 16. KnactepHblii aHaIH3.

Tema 17. Bo3MoxHOCTH Trpauyeckoro MpeacTaBieHUus HH(POpMAIMU B Iporpamme
RStudio: rpaduueckne ¢GyHKIEM OTOOpa)KeHWs OMAHOMEPHBIX Y MHOTOMEPHBIX JIaHHBIX,
rpaduyecKuil BBIBOJ] C UCIIOJIb30BaHUEM TpaUIeCcCKUX MapamMeTpoB.

Kpamkue memoouueckue ykazanus

Ha BeImONTHEHHE OHOM MPAKTHYECKON paboThl OTBOJUTCS HE 00Jiee OJHOTO JBYX4aCOBOTO
3aHsATH. [locie BHINOTHEHUS KaXKION MPaKTUYECKOW pabOThl CTYAEHT JOJKEH MPEICTaBUTh OTUET
B BHJIE CKpUIITA C ONMHMCAHHUEM IOJIyYEHHBIX PE3yJIbTaTOB, a TAK)KE, OTBETUTh HAa COMYTCTBYIOLIUE
BOITPOCHI IO TEME.

Illkana oyenku

Ne Bamier Onucanue

CTyIeHT JEeMOHCTPUPYET YMEHHUS Ha HTOTOBOM YPOBHE: yMEET CBOOOIHO BBIMOIHATh NPAKTHYECKU
5 47-60 € 3a7aHus, IPEyCMOTPEHHBIE IPOrpaMMOi, CBOOOTHO ONEpUPYET NPHOOPETCHHBIMH 3HAHUAMH U Y
MEHUSIMHU, IPIMEHSET UX B CHTYalUsIX TOBBIIICHHON CIIOKHOCTH.

CTyzeHT JEMOHCTPUPYET YMEHUSI Ha CPETHEM YPOBHE: OCBOHMI OCHOBHBIE YMEHHS, HO J0ITYCKAIOTCSI
4 3246 HE3HAUUTENIbHbIE OIIMOKY, HETOUHOCTH, 3aTPyXHEHHS IPH aHATUTHYECKUX OIEpaIysX, epeHoce y
MCHUI Ha HOBBIE, HECTAHJAPTHBIC CUTYalUH.

CTleeHT JACMOHCTPUPYET YMEHHUSA U HaBbIKU Ha 0a3o0BOM YPOBHE: B X0€ KOHTPOJIbHBIX MEPOITPUATH
3 26-31 i JOITYCKAarOTCs 3HAYUTCIIbHBIC OH_II/I6KI/I, TNPOSBJIACTCA OTCYTCTBUE OTACIbHBIX yMeHHﬁ, HAaBBIKOB I10

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




CTyHeHT JACMOHCTPHUPYET YMCHHS 1 HABbIKU Ha YPOBHC HUKE 0a30BOro: MIPOABJIACTCA HEAOCTATOYHO|

2 0-25 o
CTb YMEHH 1 HaBBIKOB.

5.3 UTorosnlii TeCcT

Jla"HbIE - 3TO

a) QaxThl, XapaKTepU3YIOIINe 00BEKTHI, TPOIECCHI, SIBJICHHS MMPEAMETHOM 00/1acTH

b) maHHBIC, paccMaTpUBaEMbIe B KAKOM-THOO KOHTEKCTE, U3 KOTOPOTO IMOJIb30BATEIh MOKET
COCTaBUTH COOCTBEHHOE MHEHUE

C) 3aKOHOMEPHOCTH MpoOJIEMHON 00JacTH, MOJNYYCHHbIE B pe3ylbraTe NpPaKTUYEeCKON
JESATSIIBHOCTH W TPO(ECCUOHATBLHOTO OTBITA, ITO3BOJISIFOIIME CIEIHAIMCTAM CTaBHTh W pEIiaTh
3aJja4M B 9TOM 00JIacCTH

d) cBenenwusi, nepenaBaeMple JIFOJJbMU YCTHBIM, TUCEMEHHBIM WIJIH IPYTHM CIIOCOOOM

Kakum npuzHakom He 001a1ar0T O0JIbIINE TaHHbBIE?

a) MHOTooOpa3ue TaHHBIX;

b) TOCTOBEPHOCTH TaHHBIX;

C) CKOpPOCTh HAKOIUICHHUS JaHHbIX;

d) Tunm3anueit HICXOMHBIX JaHHBIX.

Cnabo CTpyKTypHUpPOBaHHBIC JaHHBIC MOTYT OBITH 3aIHCaHbI B (hopme

a) TabmuIr;

b) OTIENBHBIX BEKTOPOB (CTPOK);

C) 3amuceid MPOu3BOIBLHON MOCIEA0BATEILHOCTH;

d) TaGauI ¥ OTHOIIICHHIA.

HectpyktrypupoBaHHbBIE JaHHBIC MOTYT OBIThH 3aITUCAHBI B (hOpMe

a) Tabmuir;

b) 3ammceli MPOU3BOILHOM MOCIEI0BATEILHOCTH;

¢) TabIUIl ¥ OTHOIICHUH;

d) 3anuceit pOU3BOIBHON AJTUHBI.

AHaJIUTHK- 3TO

a) CHELMATUCT, 3aHUMAIOIIMICS aHaTu30M B pa3iMYHbIX cdepax [HeATeNbHOCTH U
pa3paboTKoi Mojenel Jisk MPOBEICHUS aHAN3a;

b) crienuanuct B BEIOpaHHOW MTPEIMETHOM 00J1acTH;

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

d) coTpyIHUK, KOTOPBI UMEET OMBIT B TPOTPAMMHUPOBAHUH.

DKCIepT - 3TO

a) CIEUHaTUCT, 3aHUMAIOIIUKCA aHAIM30M B PA3MUYHBIX OO0JIACTAX MAEATEIHHOCTH U
pa3paboTKOo¥ MoAeIeH Jisk TPOBEICHUS aHAITN3a;

b) cnieruanucT B BRIOpaHHOM MpeIMETHOM 00J1acTH;

C) COTPYAHMK BBITIOJHAIOIMINX Y3KUI KPYT 3a/1a4 B BRIOPaHHOM 00y1acTu;

d) coTpyTHUK, KOTOPBI UMEET OIBIT B TPOTPAMMHUPOBAHUH.

Knaccudukanus -

a) HEKOTOpBI Habop omepanuii Hax 0a30if JaHHBIX, KOTOPBIM paccMaTpuBaeTcs, Kak
CIMHCTBEHHOE 3aBEpIICHO, C TOYKH 3PCHHS TIOJB30BaTeNsl, JCWCTBHE HAJ HEKOTOPOM
uH(popMaleit, 00BIYHO CBA3aHO C OOpalleHueM K 06a3e TaHHBIX;

b) pa3HOBHIHOCTH CHCTEM XpaHCHHS, OPHCHTHPOBAHA Ha TOJICPXKKY Ipollecca aHaim3a
JAQHHBIX U UX 1IEIOCTHOCTH;

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

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

OO0yuaromiast BRIOOpKa -

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

b) HaOOp MaHHBIX, KaXK7as 3amuCh KOTOPOTO TPEICTaBIsACT COOOW Y4YEOHBIH NpUMEp,



COZIepKALIUH 3aJaHHBIE BXO/Ibl, U COOTBETCTBYIOLIUI IIPABUIIbHBIN BBIXOJIHOU PE3YJIbTAT;

C) BBISBJICHHE B CHIPHIX JaHHBIX paHee HEM3BECTHBIX, HETPUBHUAIBHBIX, MPAKTHUYECKU
MOJIE3HBIX M JOCTYMHBIX HHTEPIpPETallyd 3HAHUN, HEOOXOAMMBIX [JIsl TPUHATHS pPEIICHUN B
pa3NINYHBIX cepax YeTOBEUECKON IeATEIILHOCTH.

Omnbka 00yueHus -

a) 3T0 omKOKa, TOMyIIeHHas! MO/IEbIO Ha y4eOHOM MHOXECTBE;

b) aTO ommoOKa, MmorydeHHast Ha TECTOBBIX IPUMEpax;

C) UMEHa, TUIIbI M Ha3HAUEHUS TOJICH UCXOIHOM BBIOOPKU JaHHBIX;

d) Habop HmaHHBIX, Kaxdas 3aluch KOTOPOTO MPEACTaBISET CcOOOW ydeOHBIA MpHUMep,
COJZIEpKALIETO 3a/IaHHbBIE BXO/Ibl, U COOTBETCTBYIOIINI ITPAaBUJIbHBIN BBIXOAHOW PE3yibTAaT.

JlanHble, paccMaTpuBaeMble B KaKOM-JIMOO KOHTEKCTE, U3 KOTOPOTO IOJIb30BATEIh MOXKET
COCTaBUTh COOCTBEHHOE MHEHHE - 3TO

a) TaHHbIC;

b) 3HaHU;

¢) uadopmanus.

MHOKeCTBO MPUMEPOB, UCTIOIB3YyEMOE AJIsl IPOBEPKU pabOThl CKOHCTPYUPOBAHHON MOJIEINH,
Ha3bIBACTCS

a) TECTOBBIM MHOYKECTBOM;

b) MHO>XKECTBOM BXOJHBIX MIEPEMEHHBIX;

C) 00y4YaroIM MHOKECTBOM;

d) MHOXECTBOM BBIXOJIHBIX ITE€PEMEHHBIX.

Mogenb (anropuT™) Ha3bIBalOT 00y4aeMbIM €CIIH

a) MOJIEJIb OCYIIECTBIISIET HHTEPAKTUBHOE B3aUMOJICHCTBHE C SKCIIEPTOM;

b) Mozens (aIropuT™M) CaMOCTOATEIHLHO OOHAPYKHUBAECT B JAHHBIX MPHUCYTCTBYIOIINE B HUX
3aKOHOMEPHOCTH;

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

Tabnuiel B 6a3ax JaHHBIX MpeAHA3HAYCHBI [

a) XpaHeHHs JaHHBIX 0a3bl;

b) or6opa u 00pabOTKH TaHHBIX Oa3HI,

C) aBTOMaTHYECKOT'0 BHIMOJHEHUS TPYIIbI KOMaH;

d) Bu3yanu3anuu TaHHBIX.

Data Mining BKJII04aeT B ce0st

a) onuH 0a30BBIN MeTO/ OOHApPYKEHUS 3HAHUI;

b) TOIBKO CTATHCTHYECKUE METO (I 00PaOOTKH JAHHBIX TSl U3BIICUCHUS 3HAHHI;

¢) OOJBIIOE YHCIIO PA3TUYHBIX METOIOB U3BJICUCHHUS 3HAHU;

d) 6oJIBIIIOE YHCIIO CTATHCTHYECCKUX METOJIOB U3BJICUCHUS 3HAHUIA.

[{enbto MOCTPOEHUSI MOJIEIH PETPECCUH MOKHO Ha3BaTh

a) TPOTHO3MPOBAHME YMCIOBOM 3aBUCHMMON NEpPEMEHHOH, OCHOBBIBasICh Ha BBIOOPKE
HETIPEPHIBHBIX W/WIIA KaTeTOPUAIIbHBIX IEPEMEHHBIX;

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

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

d) pa3buenus MHOXKeCcTBa 0OBEKTOB WIIM HAOMIOICHUH HA allPHOPHO 33aJJaHHbIE TPYIIIHI.

Llenbio 3a1aum KIacCU(pUKAIIMA MOYKHO Ha3BaTh

a) YHMCJIOBOM 3aBUCHMOW TIEPEMEHHOM, OCHOBBIBASCh Ha BBIOOPKE HEMPEPHIBHBIX HW/HIN
KaTeropualbHbIX MEPEMEHHBIX;

b) oObearHEHNE 0OBEKTOB WIIM 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 TPYMIIHI.

Lenpro 3aAauun KJIacTepu3alii MOKHO Ha3BaTh

a) YMCIIOBOW 3aBHCHMMOW MEPEMEHHOH, OCHOBBIBAasCh Ha BBIOOPKE HEMPEPHIBHBIX H/HIU
KaTeroprallbHbIX EPEMEHHBIX;



b) oObeanHEHNE 0OBEKTOB MM HAOIIONCHUH, HA OCHOBE OJIM30CTH 3HAYEHUI X aTpuOyTOB

(Mpu3HAKOB);

C) HCCIIeIOBaHKE B3aUMHOMW CBSI3U MEXY 00BEKTAMHU /UK COOBITUSIMHU;

d) pa3OueHns MHOXKeCcTBa 0OBEKTOB MIIM HAOIIOICHUI HA allpHOPHO 3alaHHBIE TPYIIIHI.
Llenpto GOpMHUPOBaHUS aCCOLMATUBHBIX MIPABHII MOXKHO Ha3BaTh

a) YHCIOBOW 3aBUCHMOW NEPEeMEHHOH, OCHOBBIBAasCh Ha BBHIOOPKE HEMPEPHIBHBIX W/HIIH

KaTCropruaJIbHbIX ICPEMCHHBIX

b) oObenuHEeHNe 00BEKTOB WM HAOTIONCHHH, HA OCHOBE OJIM30CTH 3HAYCHHH X aTpHOyTOB

(npuU3HAKOB);

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

d) pa3buenus MHOXKecTBa 0OBEKTOB WIIM HAOIIOICHUH HA allPHOPHO 3aJJaHHbIE TPYIIIHI.
K knmaccy nporrno3upyromnux 3agad Data Mining oTHOcHTCS

a) KJacTepu3aIus;

b) mouck accCoIMaTUBHBIX MPABUII;

C) perpeccusi;

d) Knaccudukarnms.

JIBa OCHOBHBIX THIIA JAHHBIX B CTATUCTHKE

a) Ka4eCTBEHHBIC M KOJIMYECTBEHHBIE;

b) KoJIMYEeCTBEHHBIE U CUMBOJIBHBIE;

C) TEKCTOBBIE U YHCIIOBBIE;

d) BEKTOpHI U1 MaCCHUBHI.

Kpamxue memoouueckue ykazanus

WTOTOBBII TECT MPOBOIUTCS B AJIEKTPOHHOU (hopMe BO BpEeMs MOCIECTHETO B Y4eOHOM

NEPUOAC MPaKTU4ECKOro 3ansaTus. Tect coctout u3 20 TecToBbIX 3anaHuil. Ha BeIMOIHEHME TecTa
orBogutcs 20 MuHYT. Bo BpeMs mnpoBeneHHss TecTa HUCIOJIb30BAHUE JIUTEPATypbl U JPYIHX
MH(QOPMALMOHHBIX PECYPCOB JOIYCKAeTCsl TOJBKO [0 MPEJBAPUTEILHOMY COIIACOBAHUIO C

npenoaaBaTeyICM.
IlIxana oyenku
Ne bannbt Onucanue
5 16-20 IIpouenT mpaBHIBHBIX 0TBETOB OT 91% 10 100%
4 11-15 IIponenT npaBunbHbIX 0TBETOB OT 80 10 90%
3 6—-10 IIpoweHT mpaBUIBHBIX OTBETOB OT 65 10 79%
2 0-5 Ipouent nmpaBuIbHBIX 0TBETOB OT 40 10 64%
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