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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)

1 00OIIEeH)KEHEPHBIX
3HAHUM

K Kox n PesynbTaThl 00y4YeHUs O TUCIUILIHHE
onu
Haspanme OIIOI bopm J'III[/I OBKa q)EExMIzE:foO B;( : K
BO, cokpatienHoe PMYTHP A p oA
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 OOJIBIIHMX TAHHBIX
TEXHOJIOTUID» 1 OOIEMH)KEHEPHBIE | KYIbTYPOH U
(B-UC) 3HaHUsL, METO/IbL CUCTEMHBIM
MaTEeMaTHIECKOTO MBILUICHHEM,
aHaImn3a u [IO3BOJISIOIIIMH B
MO/JICTTHPOBAHUS, npodeccroHaNbHON
TEOPETHYECCKOTO JIESITEIbHOCTH
9KCIIEPUMEHTAJIBHOTO | HCIIONB30BATh
WCCIICIOBaHHS B MaTeMaTHIECKHUE
podeCcCHOHANTBHOM METOBI 1
JIeSITeTbHOCTH WHCTPYMEHTHI JUIS
MIPOBEICHUS
KPUTHUYECKOTO
aHanu3a CUTyalui,
MOJICTIMPOBAHUS U
MIPOTHO3UPOBAHHS
Pa3BUTHS TIPOIIECCOB
W SIBIICHUIN
OIIK-1.2k : Pemaer P12 YMenue | mpoBoauTth
pogeccCHOHAaIbHEIC CPaBHUTENBHBIN
3aJ1a4M C aHau3 u BEIOOP
MIPUMCHEHHAEM CTaTUCTHYCCKUX
€CTECTBEHHOHAYYHBIX METOJIOB JJIsI aHAIK3a

KOHKPCTHBIX JaHHBIX

0O0JIBIINX




OIIK-2 : Cnocoben
MOHUMATh TPUHIIUIIEI
paboThI
COBPEMCHHBIX
HH()OPMAITHOHHBIX
TEXHOJIOTUH 1
MPOrPaMMHBIX
CPE/CTB, B TOM YHCIIE
OTCYECTBEHHOTO
MPOU3BOJICTBA, U
HCIIONIB30BAaTh MX
NIPU PEIICHUM 33184
podheCcCHOHANTBHOM
JIeSITEIEHOCTH

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

P/I3

HaBrik

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

2 MecTto qucuunanubl (MoayJsi) B ctpykrype OITOII

OcBoeHre TUCHHUIUTUHBL (HOPMHUPYET y OOYYArOMIMXCS KOMIETCHIIMH, HEOOXOIUMBIE IS

MOATOTOBKU B co0TBETCTBHH ¢ TpeboBanusmu @I'OC BO B 06s1acT HCTIOIB30BaHMS COBPEMEHHBIX

TEXHOJIOTUH A1 O6pa6OTKI/I, aHaJIn3a U BU3yaJln3aluu OOIBIINX JaHHBbIX.

3. O0beM AUCHUNIMHBI (MOTYJIA)

O0beEM  OUCIUILIMHBI

(Momyns) B 3a4eTHBIX €OUHHUIIAX C YyKa3aHHEM KOJUYECTBa
aKaJeMHYeCKUX 4YacoB, BBIJCICHHBIX HAa KOHTAaKTHYIO paboTy ¢ oOydarommmucs (1O BHIAM

y4eOHBIX 3aHSATUI) U HA CAMOCTOSITEILHYIO pa0doTy, IPUBEICH B TabIuUIIE 2.

Tabmuma 2 — O0mas Tpy10eMKOCTh JUCITUTITHHBI

Tpyno- OO0BeM KOHTAKTHOI paboThI (dac)
CeMCCTp C€MKOCTh
Hassanne OITOII ®opma YacTtp (020) Bueaynu- Popva
o0yue- MU KypC AynutopHast CPC aTTec-
BO vII (300 TOpHast
HIA g (3.E)) Bcero Tatuu
03D0)
nek. | mpak. | ma6. | IIA | KCP
09.03.02
Mugopvaumontvie | 34,6 | gy p 4 3 13 4 8 0 1 0 95 )
CHCTEMBI 1
TEXHOJIOTUH

4 CTpyKTypa U coiepkaHue IJMCUUILIHHBI (MOTYJIsA)

4.1 CTpykTypa IMcuUILIMHBI (Moayas) Aas 3P0

Tematuueckuii 11aH, OTPAXKAIOIMINUN COJEPKaHUE AUCITUIUTHHBI (MIEpEeYeHb Pa3/IeJIOB U TEM),

CTPYKTYpPHUPOBAHHOC I10 BHUOAaAM yLIe6HBIX 3aHATHH C YKa3aHueM HX 00BEMOB B COOTBETCTBHH C

y4eOHBIM IIJIAaHOM, TTpHUBEeH B Tabmuie 3.1

Tabmuma 3.1 — Pa3gensl nucuumuiHbl (MOIYs), BHABI YUY€OHOW NEATEILHOCTH U (DOPMBI
TeKymero Kourpos ains 300

Kox pe- Kon-Bo yacoB, 0TBeJieHHOE Ha
dopma
Ne Ha3Banue Tembl 3yJbTarTa
Jlex [pakr JIa6 CPC TEKYLIEr0 KOHTPOJIS
00yueHus
1 Brenenne s anans PA1, P12 4 0 0 40 cobecenoBanue
GOJIBLINX JTAHHBIX
Mertonsl 00paboTKH,
2 | QHATHM3A W BHSYATHIAIIH PI2, PI13 0 8 0 55 npakTuyeckas padora
OOJIBIIINX JAHHBIX B
nporpamme RStudio.
Hroro no tabimnue 4 8 0 95




4.2 CoaepxaHue pa3iesoB U TeM JMCHUILVINHBI (Moayas) Aas 3P0

Tema 1 Bseoenue 6 ananus OOabuUX OAHHBIX.

Copneprxanue Tembl: OCHOBHBIE ONpPENEICHUs, TEPMHHBI, 3a]1a4 aHAIN3a OOJIbIIUX JAHHBIX.
Bonpocer 6e3omacHoct. Ilonsitue Data Mining. KornutuBHbIM aHanu3 gaHHbIX. O030p
UCTOYHUKOB MHpopMmaruu g Big Data. Meronuku co6opa gaHHbx. O030p TEXHOJIOTHI XpaHEeHUs
U TIpE/ICTaBIECHUS OOJIBIINX JTaHHbIX.

@opMbI M METOJBl TPOBENCHUS 3aHATUH IO TeMme, NpUMEHseMble 00pa3oBaTeIbHbIC
TEXHOJIOTUH: JIEKI[UH, HA KOTOPBIX JAETCsl OCHOBHOM CHCTEMAaTU3UPOBaHHbIN MaTepuall O TEMAM.

Buasl camMoCTOSATENBHOW MOJATOTOBKM CTYIEHTOB IO TEMe: YTEHHE NpeisiaraeMoin
JUTEPATyphl, TOATOTOBKA K COOECEJOBAHUIO, HTOTOBOMY TECTY.

Tema 2 Memoowi obpabomku, aHanuza u uU3yamu3ayuu OOILWUX OAHHBIX 68 NPOcSpAMMe
RStudio.

Cognepxanne Tembl: [IpencraBienne MCXOAHBIX AaHHBIX B mporpamme RStudio (BekTopsl,
MaCCHUBBI, MAaTPHIIGI, CIIUCKH, TabmuIpl). CratucTudeckas o0paboTka NaHHBIX B MporpamMmax MS
Excel m RStudio: moacuer omucaTenbHBIX CTATUCTUK, rpadUyecKoe MpeJCTaBICHUE IaHHBIX.
['pynnupoBka IaHHBIX, OOHAapyXXEHHE 3HAUUMBIX 3aBUCUMOCTEH M TEHIACHUMH B pe3yisTare
aHaJM3a UMEIOIIEHCs WHPOPMALKH, BBISIBICHUS OTHOIICHWA MEXAY NAaHHBIMH Pa3IMYHOTO THIIA.
[IpuMmeHeHne pa3IUYHBIX METOJOB BBIJIEICHMS, U3BICUCHHS] W TPYNIUPOBKU NAaHHBIX, KOTOPHIE
MIO3BOJIAIOT BBIIBUTH CUCTEMATHU3MPOBAHHBIE CTPYKTYPBI JAHHBIX U BBIBECTH M3 HUX INpaBUIIA JUISL
NPUHITHUS PELIEHU W MPOTHO3UPOBAHUS HMX TMOCIEICTBUN (PErpeCCHOHHBIN, IUCIIEPCUOHHBIN,
KIACTePHBIM, TUCKPUMHHAHTHBIN, (akTOpHBIA  aHamu3bl). Bo3MoxxHOCTH  Trpaduueckoro
npencraBieHus uHpopmanmuu B mporpamme RStudio: rpadumueckue ¢GyHKIMH OTOOpaskeHHS
OJIHOMEPHBIX U MHOTOMEPHBIX JaHHBIX, I'padUyecKuil BBIBOJ C HCIOJB30BaHUEM TIpapUuecKUX
[IapaMeTpoB.

@opMBl U METOJABI NPOBEACHMS 3aHATHUI 1O TeMe, NpPUMEHseMble 00pa30BaTEIbHbIC
TEXHOJOTHH: MPAKTUYECKUE 3aHITHs MPOBOISATCS B KOMIIBIOTEPHOM KJIACC€ C HCIOJIb30BaHUEM
nporpamMbl RStudio (mpemonaBaTens u3naraer TeMy, NPUBOAUT MPUMEpPHI M JaeT 3aJaHUC IS
CaMOCTOSITEJIbHOTO BBINOJIHEHUS, IPU HEOOXOJUMOCTH KOHCYJIBTUPYET CTYACHTOB).

Bunel camMocToATENbHONW TMOATOTOBKH CTYAEHTOB IO TeMe: IOArOTOBKAa OT4YeTa IO
MPaKTUYECKUM paboTaM, IMOJATOTOBKA K UTOTOBOMY TECTY.

5 Metoanueckue yKazaHus 1Jis 00y4arOIIMXCH MO0 U3YYECHUIO U PeaTu3alui JUCHUIIIMHBI
(Monay.Jis1)

5.1 Mertoauyeckne PEKOMEHIANMH OOYyYAINMMCH 10 H3YYCHHK [UCHUILIMHBI H 10
o0ecrneYyeHNI0 CAMOCTOATEILHOI padoThI

Ha nexuusx gaeTcsi OCHOBHOM CHCTEMATU3UPOBAHHBIA MaTepUal IO TEMaM.

[IpakTUueckue 3aHATHS IPOBOASTCS B KOMITBIOTEPHOM KJIACCE C UCIIOJIB30BAHUEM MTPOTrpaMM
MS Excel u RStudio. [IpenomaBaTens m3naraer TeMy, MPUBOIUT MPHUMEPHI M JaeT 3aJaHHUC IS
CaMOCTOSITEIILHOTO BBIMONHEHUS. [Ipr He0OX0IUMOCTH KOHCYIBTUPYET CTYACHTOB.

CamocrtosiTenpHass ~ paboTa  CTYAEHTOB  MOApa3yMeBaeT  UTEHHE  MpeaaracMou
MIPENoiaBaTesIeM JUTEPATyPbl U UCIIOIb30BAHNE MHTEPHET-PECYPCOB ISl MOATOTOBKH K 3aHATHUAM,
TEKYILEH U IPOMEKYTOUHON aTTECTALUH.

[IpoMexxyTo4yHas aTTecTanus - UTOTOBBIN TECT.

5.2 OcobeHHocTH OpraHu3anuu oﬁyqe}mﬂ it JIMI € OrpaHHY€HHBIMH BO3MOYKHOCTSIMM
3A0POBbS U HHBAJIUI0B



[Tpu HEOO6XOIMMOCTH 0OYHAIOLIMMCS U3 YHCIIA JIUIL C OTPAaHMYEHHBIMH BO3MOKHOCTSIMH 3/10pPOBBS U
MHBaJINI0B (110 3asBJIEHUI0 00y4arolerocs) npeaocrapiseTcs yaeOHas nHhopMalus B JOCTYIHbBIX
dopmax ¢ yueToM UX UHIAUBUAYAIbHBIX MCUX0(U3NIECKUX OCOOCHHOCTEH:

- IJISL JTUI] ¢ HapYUICHUSIMHU 3PEHUs: B NIeYaTHON (opMe yBETHMUEHHBIM mpupTOoM; B Gpopme
AIIEKTPOHHOIO JIOKYMEHTA; VHAVBUYyaJIbHbIE KOHCYJIBTalluH c IIPUBJICYCHUEM
TU(IIOCYpIOTIEPEBOUNKA; MHIMBUAYAIbHBIC 33aHNs, KOHCYJIbTALUU U JP.

- IS ML C HApYIICHUSAMU CIIyXa: B Ie4aTHOU Gopme; B (hopMe IMEKTPOHHOTO TOKYMEHTA,
MHAVBUAYaJIbHBIE KOHCYIBTALMY C IPUBJICYEHUEM CypIONEPEBOAUNKA; UHIMBUYaJIbHbIC 3a1aHNUS,
KOHCYJIbTallu! U JIp.

- ISl JTUI] ¢ HapyUIEHUsIMHU OTIOPHO-/ABUTaTENbHOIO ammnapara: B ne4atHoi gopme; B popme
AJIEKTPOHHOI'O JOKYMEHTA; MHIANBHUyalIbHbIE 3a/1aHUs, KOHCYJIBTALUN U JIP.

6 ®oHI OLEHOYHBIX CPEACTB /JIl MPOBEAEHHS TEKYILIero KOHTPOJISA U NMPOMEKYTOYHOM
aTTecTAMU O0YYAKOIIMXCS 10 JUCHUIJINHE (MOILYJII0)

B coorBerctBun ¢ TtpeboBanusmMu PI'OC BO pns arrecranuu  oOydaromuxcs Ha
COOTBETCTBUE HUX TMEPCOHAIBHBIX JOCTHKEHUM IJIaHUPYEMbIM pe3ylbraraM oOOy4eHHs 110
JUCLUIUIMHE (MOZYII0) co3/aHbl (DOHIBI OLEHOYHBIX CPEICTB. THIOBBIE KOHTPOJBHBIE 33JaHUS,
METOANYECKUE MATEPUAIIbI, OIIPEACISAIOIINE IPOLEAYPhl OLICHUBAHNS 3HAHUM, YMEHUM U HaBBIKOB,
a TaKKe KPUTEpUU M II0Ka3aTeau, HEeoOXOAWMbIE NJs OLEHKM 3HAHWW, YMEHUH, HaBBIKOB U
XapaKkTepU3yIoIue 3Tarbl GOPMUPOBAHUS KOMIETEHLUI B IMpoliecce OCBOEHUS 00pa30BaTeNbHON
IIpOrpaMMBl, IipescTaBieHsl B [Ipunoxenun 1.

7 YueOHO-MeToAuYecKoe U MH(OPMAIMOHHOE o0ecnevyeHne JUCHMILTHMHBI (MOTYJISA)

7.1  Ocnoenaa numepamypa

l. I'ycea E. H. Teopust BeposTHOCTEH M MaTeMaTHyecKas CTATHUCTUKA @ YUEOHHMKH
[OnexTpoHHbI pecypc] - MockBa : @munra , 2016 - 220 - Pexum gocrtyna:
http://biblioclub.ru/index.php?page=book red&id=83543

2. Tyrosa C. I, Anremeposa O. A. Teopust BEpoATHOCTEH U MaTeMaTHYECKasi CTATUCTUKA
: YueOnuku [DnexkrponHsiid pecype] - Kemeposo : KemepoBckuii rocynapcTBeHHBIH YHHBEPCHTET ,
2016 - 216 - Pesxxum nocryna: http://biblioclub.ru/index.php?page=book red&id=481538

3. Mupkun b. I BBEJIEHUE B AHAJIM3 JIAHHBIX. YueOHMK M NpaKkTUKyM
[DnexTponnsIil pecypc] : M.:MU3aatenbctBo IOpaiit , 2019 - 174 - Pexxum mocrtyna: https://biblio-
online.ru/book/vvedenie-v-analiz-dannyh-432851

7.2 /lononnumensnan tumepamypa

1.  benpko, 1. B. Teopus BepoATHOCTEN, MaTEMaTUYECKAsl CTATUCTUKA, MaTEMaTHYECKOE
nporpaMMmupoBanue : yuebHoe nocobue / U. B. benbko, 1. M. Mopo3oBa,E. A. Kpumranosuu. —
Mocksa : UHOPA-M, 2022. — 299 c. : un. — (Bricuiee o6pa3oBanue: bakanaspuar). - ISBN 978-
5-16-011748-5. - Tekcr : snmekrponnbii. - URL: https://znanium.com/catalog/product/1862599
(mata obpamenus: 11.04.2024).

2. BonkoBa [lommra AnpapeeBna. Crartuctuueckass oOpabOTKa NaHHBIX B y4eOHO-
Hccren0BaTeNbckux pabortax : YueOHoe mocobue [DnekTpoHHbI pecype] : @opym , 2019 - 96 -
Pexum nocryna: http://znanium.com/go.php?id=1030246

3. Henmomusimass Haranest BacunmbeBHa. Cratuctuka: oOmmasi TEOpusi CTaTHUCTHKH,
HSKOHOMMUECKas ctaThcTuKa. [IpakTuky™m : YuebHoe nocodue [DnekTpoHHslil pecype] , 2015 - 376 -
Pexxum noctyna: http://znanium.com/go.php?id=549841

4.  OCHOBBI TEOPUHU BEPOSTHOCTEH M MATEMATHYECKONW CTATUCTUKH : y4e0.-MeTOoI. mocodue
/ TN. Bonbmkuna; I'B. Boponuna .— Opén : U3n-Bo Open TAY, 2018 .— 90 c¢. — URL:



https://lib.rucont.ru/efd/684477 (nata obpamenus: 16.02.2024)

7.3 Pecypcovt ungpopmayuonno-menekommynuxkayuonnou cemu "UHnmepnem',
6KNI04as npogeccuonanvuvie 0a3vl OAHHLIX U UHOOPMAUUOHHO-CHPAGOUHDbLE
cucmembol (npu HeobX00UMOCmMU):

1. Mactunkuii C.0., [llutukoB B.K. Craructrudeckuit aHaim3 U BU3yalu3alus TaHHBIX C
nomoIieio R. - DnekTpoHHas kHUra, agpec nocryna: http://r-analytics.blogspot.com

2. OnexkTpoHHas OMOMMOTEYHasi cUCTeMa «YHUBEPCUTETCKas OHONIMOTEeKa OHJIANH» -
Pexxum nmoctyma: http://biblioclub.ru/
3. OnexktponHass OubOnuoteunas cucreMa ZNANIUM.COM - Pexum poctyma:

http://znanium.com/

4. DnexkTpoHHO-OubIMoTeuHas cucrema "ZNANIUM.COM"

5. DnektpoHHO-OuOMMoTeunas cucrema "PYKOHT"

6. DneKTpoHHO-OubIMoTeuHas cuctema m3garenbcrBa "FOpait" - Pexxum pocrtyna:
https://biblio-online.ru/

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

8. [Ipesunentckast Oubnmoreka uMm. b.H.Enenmna (06a3a [JaHHBIX pa3iHMYHBIX
npodeccHoHaANBHBIX o0nacteit) - Pexxum moctyna: https://www.prlib.ru/
0. HNudopmanmonno-cnpaBounas cucrema "KoncymeranTt Ilmroc" - Pexxum pocryna:

http://www.consultant.ru/

8 MarepuajbHO-TeXHHYECKOe o0ecneyeHHe AUCUMIUIMHBI (MOAYJsl)) H IepevyeHb
HHPOPMAIMOHHBIX TEXHOJOI'MH, HCIO0JIb3yeMbIX NPH OCYIIECTBJIEHHH 00Pa30BaTeIbHOIO
npouecca 1o JUCHMILVINHe (MOAYJII0), BKJIKOYAas NepevyeHb NPOrpaMMHOro odecrievyeHust

OcHOBHOE 000PYI0BAHUE:

- Komnsrorepsl
Monutop  obmaunbiii 23"  LG23CAV42K/mpims  Genius  Optical ~ Wheel
npoBoaHasi/kinaBuarypa Genius KB110 mpoBomHas
- MynbsTumeauitaenii 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-1 «Cnioco6eH NprUMEHSITh €CTECTBEHHOHAYYHbBIE U O0IIIENHKEHEPHBIC
3HaHUS, METOIbl MATEMATHUYECKOT0 aHAJIM3a U MOJICTTUPOBAHUS, TEOPETUYECKOTO U
IKCIIEPUMEHTAIHLHOTO UCCIICIOBAHUS B MPOPECCHOHATBHON JAEITETLHOCTI

Ta6mmma 2.1 — Kputepuu OlleHKH WHANKATOPOB TOCTHYKCHHS KOMITETEHIIUN

PesynbraTel 00y4eHus 10 JUCHUIUINHE

K T
Kox u popmynupoBka HHAUKAT " Kputepun onieHMBaHUS pe3ysbT
opa mocTikeHus KommeTenmun | 98 | aToB 00ydeHus

e Pesynbrar
p pe y.
3_
3_
Ta
Ta

OIIK-1.1B : O6Gnagaer maremar
WYECKOM KyJIbTYpPOH U CUCTEMH
bIM MBILIJICHUEM, [TO3BOJISIOIIN
MH B IpO()eCCHOHATIBHOM JiesiTe P 3n 3HAHHE METO/IOB 00pabOTKHU 1 a
JIbHOCTH UCIIOJIb30BaTh MaTeMaT b ay | OCHOBHBIX METOOB obpaboTku HaJi3a OOJIBIINX JTAHHBIX, MCIIO
MHYECKHUE METOMIBI  MHCTPYMEHT | ne | Manammsa OOJIBIIINX TAHHBIX JIE3yEeMBIX TPH PeIICHUU Tpode
Bl JUIS1 IPOBEJICHHUST KPUTHIECKO CCHOHAJIbHBIX 3314
ro aHAJIM3a CUTYalUi, MOJIEIHP
OBaHUS ¥ MIPOTHO3UPOBAHUS pa3
BUTHSI IIPOLIECCOB U SIBIICHUI




OIIK-1.2k : Pemraer mpoeccno y | TPOBOMMTEL CPABHUTCNBHBI AHA | 11 berare CpaBHATEBHONO A
HANbHbIC 374K C npuMenenne | P m | M3 M BBIOOD CTATHCTHYECKMX M | 1o ppion BBIOOpPA CTATUCTUYECK
M CCTCCTBCHHOHay‘il—jbIX nobme | 1 e | CTOAOB UL aHalU3a KOHKPETHBL |y \iaron0p n1s ananmsa KOHKD
WHXEHEPHBIX 3HaHUI 2 ne | X AQHHBIX CTHBIX JAHHBIX

Komnerennus OIIK-2 «Crnoco6eH noHuMaTh NPUHIUIIBL paO0OTHl COBPEMEHHBIX
MH(POPMALIMOHHBIX TEXHOJIOTUH U IPOrPaMMHBIX CPEJCTB, B TOM YHCIJIE OT€YECTBEHHOIO
MPOM3BOJICTBA, U MCIIOJIL30BATh UX MPH PELICHUH 33134 NMPO(hecCHOHAIBHON A TeTbHOCTI

Ta6muma 2.2 — Kputepuu OlIeHKH HHANKATOPOB TOCTHYKCHHUS KOMITETEHIIUN

PesynbraTel 00y4eHus 10 JUCHUIUINHE

T
Kox i popmymuposka upgukar | K . Kpurepuu olieHUBaHUS PE3yIIbT
opa TOCTHXKEHUsI KOMIIETEHIINN Oox o aToB O0yYeHUs
pe Pesynbrar
pe
3_
3_
Ta
Ta
OIIK-2.1k : [Tonnmaer npuHIA
Bl pabOTHI COBPEMEHHBIX HH(O [ | TPWMCHEHUS CTATHCTHHMECKHX M | NPHUMEHEHUE CTATHCTHIECKHX M
PMAITHOHHBIX TEXHOJIOTHH H TIp P ap | CTOROB LA 00paboTky ¥ aHanMM | €TOHOB /IS 0OPAOOTKY U aHATH
OrPaMMHBIX CPe/ICTB, B ToM unc | I | 2 6ospmux 06beMoB nHGpOpMa | 3a GodBIIHX 00BEMOB HHPOPMA
JIe OTEYECTBEHHOrO MPOM3BOACT | 3 « I[UH C UCTIONB30BAaHHUEM IIPOTPa | IIMU C UCHOIBb30BaHUEM IIPOTpa
Ba mmbl RStudio mmbI RStudio
Ta6J'II/II_Ia 3aI10JIHACTCA B COOTBCTCTBHUU C Pa3aciioM 1 Paboueit ImporpaMmbl JUCHUIIIIMHBI
(Momyst).

3 IlepeyeHb OLICHOYHBIX CPEACTB

Tabnuna 3 — [lepedeHb OLIECHOYHBIX CPEACTB MO TUCIUILUIUHE (MOTYITIO)

HanMeHOBaHHE OLIEHOYHOTO CPEACTRA H TP
KoHTposnupyemble IIanupyeMble pesy | KoHTponupyeMble TeMbI encrapiienue ero 8 OC
JIBTAaThl O0YUYCHHUS JIACLIMIUIMHBI TIpomeskyTouHas at
Texkymuii KOHTPOJIb
TecTarus
3aouHas popma 00ydIECHU
P1 3HaHUE : OCHOBHBIX METO
1.1. BBegenue B ananus 0
JIOB 00pabOTKHM ¥ aHATU3a CobecenoBanue Tect
OJIBIIMX JAHHBIX
OOJIBIINX JaHHBIX
Pa2 Ymenue : npoBoauth cpaB | 1.1. BBenenne B aHanmms3 6 IpaxTHueckas paGo T
HUTEJbHBIN aHaJIN3 ¥ BBIO | ONBIINX JAHHBIX Ta eCcT
Op CTATUCTUYECKHUX METOJ
OB JUIsl AHAJIN3a KOHKPETH 1.2. Mertonsr 06paboTKH,
BIX TAHHBIX aHaJIM3a W BU3YyaTU3aInU IpakTryeckas pabo Teer
OOJIBIINX TAHHBIX B IIPOT Ta
pamme RStudio.




P3 Hassik : npuMeHeHus cra

TUCTUYECKHUX METOJOB 1 1.2. Metoas! 06paboTkH,
5 06paGOTKN 1 anaMM3a 6 | amanusa u Busyanusauumm | [LPAKTHUECKas paGo Tect
OJIBIINX 00BEMOB HHDOP OOJBIINX TaHHBIX B TIPOT Ta

Mallu¥ C Mcnoib3oBanueM | pamme RStudio.
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
Oamiam.

O1neHoYHOE CPEeNCTBO
Bun yueGHoii nesrenpHOCTH OT4erT 110 BEIITIOJHEHHBIM TIpa N
CobecenoBanune Hrorossiii Tect  [HToro
KTHYECKUM paboTam
Jlexkn 10 10
[IpakTuueckue 3aHATHS 60 60
CamocrosiTensHas paboTa 10 10
Htorosas arrecraius 20 20
Htoro 20 60 20 100

Cymma 6annoB, HAOpaHHBIX CTYACHTOM IO BCEM BHJaM YUEOHOW JCSITEIHHOCTH B pamMKax
JVCIIATUTMHBI, TICPEBOIUTCS B OIIEHKY B COOTBETCTBUU C TAOJUIICH.

CymMma OanioB O1eHKa 0 IPOMEKY

o XapaKTepI/ICTI/IKa KadyeCTBa Cq;)OpMI/IpOBaHHOCTI/I KOMIICTCHIIUHA
10 JUCLUILINHE TOYHOU aTTeCTallun

CTyIeHT 1eMOHCTPUPYET CHOPMHPOBAHHOCT NUCLUILUTHHAPHBIX KOMIIETEHIIUH, 00
Hapy>KMBaeT BCECTOPOHHEE, CUCTEMAaTHYECKoe U NTy0oKoe 3HaHHE y4eOHOTo Marep
o1 91 10 100 «3a4TEeHO» / Halia, yCBOMII OSHOBHyIO III/IT?paTypy U 3HAKOM C JOIOJIHUTEIBHON JINTEpaTypoi, pe
«OTJIMYHOY KOMEHJOBaHHO IIPOTpaMMOH, yMeeT CBOOOAHO BBINOIHATH IPAKTHUECKUE 3a1aHN,
MPeyCMOTPEHHbIE MPOrpaMMOii, CBOOOIHO ONEPHPYET MPUOOPETEHHBIMU 3HAHUSIM
U, YMEHUSIMHU, IPUMEHSIET UX B CUTyaLUsX IOBBIIEHHOH CI0KHOCTH.

CTyneHT AeMOHCTPHUPYET COPMUPOBAHHOCTD AUCHHUILIMHAPHBIX KOMIIETCHIUIA: OC

76 90 «3auTeHo» / HOBHBIE 3HaHHs, YMEHHsI OCBOCHBI, HO JIONYCKAIOTCSl HE3HAUUTENIbHbIC OIIMOKH, HET
or /b a0 «XOPOILO» OYHOCTH, 3aTPyHEHUS NPU aHATUTHUECKUX OIEpaLusiX, IePeHOCe 3HAaHUM 1 YMEHU
Y Ha HOBBIC, HECTAHIAPTHBIC CUTYalllH.

CTyIeHT IEeMOHCTPUPYET CHOPMUPOBAHHOCTh TUCIUAIUIMHAPHBIX KOMIICTCHITHIA: B X

«3a4TEeHO» / 0J1¢ KOHTPOJIBEHBIX MEPOIIPUSTHH HOITyCKAIOTCS 3HAUUTEIIbHBIE OIIMOKH, IPOSIBISETC
ot 61 1o 75 «YIIOBIIETBOPHUTEIEH s1 OTCYTCTBHE OTJIEJIbHBIX 3HAHUH, YMEHUN, HABBIKOB 110 HEKOTOPBIM JUCUUIUIMHAPH
o» bIM KOMIIETEHUUAM, CTYAEHT HUCIBITLIBAET 3HAYUTEILHBIE 3aTPYAHEHUS IIPH ONIEPUP

OBaHUH 3HAHUSAMU U YMECHHUSAMMU IIPU UX IIEPEHOCE HA HOBBIC CUTYallUH.

«HE 3aYTCHOY /
ot 41 10 60 V crynenTa e chOPMUPOBAHBI AUCHUILTMHAPHBIE KOMITETCHIIUH, TPOSIBISIETCS HEIO

CHEYNOBICTBOPUTEIL | (1o roypocTh 3HAHUM, yMEHUH, HABBIKOB.
HO»

«HE 3a4TCHOY /
ot 0 110 40 I[I/ICI_II/IHJ'H/IHapHI)Ie KOMIICTCHUHUU HEC C(l)OpMPIpOBaHI)I. HpOS{BJ’IS{eTCS{ IIOJIHOC WIJIN

«HCYOBJICTBOPHTCIID MIPAKTUYCCKHU MTOJIHOC OTCYTCTBUEC 3HaHHfI, yMCHHfI, HaBBbIKOB.
HO»

5 IlpumepHbIe OlIeHOYHBbIE CPeCTBA

5.1 llpumepHbIil epeyeHb BONPOCOB MO0 TeMaM

KonTtpoJsibHbIe BOonpockl /151 co0ece10BaHNs 110 TeMaM
Tema 1. BBenenue B ananu3 6osbmux JaHHbBIX. O030p HCTOYHUKOB HH(DOPMAITHH.



Jaiite onpeneneHne MOHATUIO «UH(OPMAIIHOHHBIE PECYPCHI».
Yro o3HauaeT «MH(POPMALIMOHHBINA TOUCK»?
HNHpopMannoOHHO-KOMMYHUKAIMOHHBIE TEXHOJIOTHUH, YTO 3TO?
[Tepeuncnnte OCHOBHBIE KOMIIOHEHTHI TIpOIIecca MOMCKa HHPOPMAIIHH.
Omnpenenure NOHATHE «MH(OPMALIIOHHBIE CUCTEMBD.
Oxapakrepu3syiiTe mopTan OTKpPBIThIX JaHHbIX PO.
Onpenenure CymHOCTb MOHATHS «OOJBIINE JaHHBICY.
Omnpenenure noustue Data Mining.
KakoBslI riaBHbIE IPOOIEMbI 6€30MaCHOCTH «OONBIINX TaHHBIX»?
JaiiTe xapakTepucTHKy NpUHIUIY 6e30macHOCTH «intelligencey.
Tema 2. TexHonoruu XxpaHeHust 1 00pabOTKH OOJBIINX JAHHBIX.

COX_AN R DN =

—_—

[Tepeuncnure TEXHOIOTUU XpaHEHHS OOJIBIINX JaHHbBIX.
XapaKTEepUCTUKU CUCTEMBI XpaHeHus JaHHbIX RCS.
Amnanuz 6onpmmx qaHHbIX B QlikView.
XapaKTepUCTUKN CHCTEMBI XpaHEeHHUs TaHHBIX [lonmbaiT.
Kakune Mmoaenu naHHBIX BBl 3HaeTe?
Yro BKIIIOYAET NepBUYHASA 00paOOTKA JAHHBIX?
Tema 3. CoBpeMeHHBIEC MPOTPAMMHBIE CPEICTBA aHAIU3a OO0IBIINX 00bEMOB HH(POPMAIIHH.

AN e i

—

[lepeuncnure mporpaMMHBIE CPEICTBA aHAIM3A IAaHHBIX: TUIATHBIE U OeCTIaTHBIE.
2. TlpenmymecTBa pabota ¢ naHHBIMH B rporpamme R-Studio.

3. KakoBbI BO3MOKHOCTH TIPEICTABIICHUSI IaHHBIX B porpamme R-Studio?

Tema 4. CtaTcTUYECKHE METOBI aHAJIN3A JAHHBIX.

—_

Onumure cBOICTBa HOPMAJIBHOTO PaCIpeICICHHUS.
Omnpenenure pasznuuus MeXy IapaMETPUIECKUMU, HENTApaMETPUIECKUMU U
HOMMHAJIbHBIMU METOJIaMHU.
Kputepuu ans onpenenenus pa3iuduii B BHIOOPKax.
OnuiunTe OCHOBHYIO MJICI0 KOPPEIALMOHHOTO aHAIN3a.
Uro nokassiBaeT kKodduiueHT koppensaiun [Tupcona?
KoadduuneHTs! cBsI3u MeX 1y IEPEMEHHBIMU, HE NOJYUHSAIOUIMMHUCSA HOPMAJIbHOMY 3aKOHY
pacnpeneseHusl.
7. Jnst uero npUMEHSIOT PErpecCUOHHBINA aHAIN3?
8. Turmbl perpecCMOHHBIX MOJICTICH.
9. Kaxk npoBepHuTh aIeKBATHOCTb IOCTPOEHHOMN PErPECCUOHHON MOJENN?
10. OcHoBHas uzaes AUCTICPCUOHHOTO aHATHN3a.
11. CymHOCTb KJIaCTEPHOIO aHAJIN3A.
12. Jlyn4 4ero ucnonb3yloT IUCKPUMUHAHTHBIN aHaIn3?
13. Ilenmu npumMeHeHust paKTOPHOTO aHAIIM3A.
Kpamxue memoouueckue ykazanus
CobecenoBanne MPOBOAUTCS TIOCIE W3YYEHHUSI COOTBETCTBYyIOIIEH Tembl. [IpenogaBarens B
YCTHOM (hopMe 3a/1aeT BOIPOCHI CTYA€HTaM Ha JIEKLIIUOHHBIX 3aHATHUSAX.
Illkana oyenku

N

SRR

Ne Bamel Onucanue

5 16-20 IIpoueHT mpaBUIBHBIX B 0OOCHOBAaHHBIX OTBETOB OT 95% 10 100%

4 11-15 IIponeHT mpaBMIIEHBIX U 000CHOBaHHBIX 0TBETOB OT 80 110 94%

3 6-10 IIponeHT npaBUIbHBEIX OTBETOB C MIOMOLIBIO HABOSALIMX BOIPOCOB OT 65 10 79%
2 0-5 IIpoueHT mpaBHIBHBIX OTBETOB OT 45 10 64%

5.2 Ilpumepsbl 3aJaHUii 1/ BHIIOJHEHUsI IPAKTUHYECKUX PadoT

Tema 1. CO0p MaHHBIX W3 PA3TMYHBIX UCTOYHHUKOB B ceTu MHTepHeT. IlopTam OTKpBITHIX
naHHbIX P@. Xpanenue nanneix B nporpamme MS Excel.




Tema 2. IlepBrUuHbIi aHAIN3 JaHHBIX M BU3yaJIM3alus JaHHBIX B Iporpamme Excel.

Tema 3. 3nakomctBO ¢ mporpammoir RStudio. Cuntakcuc. IlpencraBieHne HMCXOTHBIX
JaHHBIX B mporpaMme RStudio (BeKTOPBI, MaCCUBBI, MATPUILIbI, CIUCKH, TAOJIHIIBI).

Tema 4. Beibopka u npeoOpa3zoBaHHe UCXOIHBIX JaHHBIX B mporpamMe RStudio. Ynanenue
HPOIMYIIEHHBIX 3HAYCHUH.

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

Tema 6. Bo3aMoxHOCTH Tpaduieckoro npeacraBieHus nHdopmaiuu B mporpamme RStudio:
rpaduueckue GyHKIUU OTOOPaKEHHUS OJTHOMEPHBIX U MHOTOMEPHBIX JaHHBIX, Ipa)uueCcKUil BEIBOA
C UCMOJIb30BaHUEM IpapUUECKUX apaMeTpOB.

Tema 7. 3axkoHbI pacnpeeseHus BepoaTHOCTel, peann3zoBaHHble B R. [IpoBepka naHHBIX Ha
HOpMaJbHOCTh pacnpeaeneHus: kputepuu lanupo-Yunka, Konmoroposa-CmupHOBa u  1p.
YpoBEeHb CTATUCTUUECKON JOCTOBEPHOCTH.

Tema 8. CpaBuenue BbIOOpok. Kputepmii Crtbronenta, Kpurepuii cormacus Xu-KBajpaT
[Tupcona, Kpurepuit Konmoroposa-CmupHoBa.

Tema 9. Henmapamerpuueckue METOAbI CpPaBHEHMsI [Js 3aBUCHUMBIX M HE3aBHCHUMBIX
BBIOOpOK: KpuTepuil YuikokcoHa, kpurepuid Kpackena-¥Yomnuca.

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

Tema 11. PerpeccuonHslii aHanmu3 (JuHEHass 3aBUCUMOCTH). IlocTpoeHue nuHEHON
Mozenu. [IpoBepka agekBaTHOCTH MOCTPOECHHON MOJIEIH.

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

Tema 13. OgHODaKTOPHBIN TUCTIEPCUOHHBIA aHAIN3.

Tema 14. MHOTO()aKTOPHBIN AUCTIEPCUOHHBINA aHATIH3.

Tema 15. @akTopHBINA aHAIN3.

Tema 16. KnacrepHslii aHanus.

Tema 17. Bo3MokHOCTH Tpauieckoro MpeacTaBieHUus HWHGOpPMAIMU B IpOrpamme
RStudio: rpaduueckne ¢GyHKIEM OTOOpaXK€HHWs OMHOMEPHBIX M MHOTOMEPHBIX JIaHHBIX,
rpaduuecKuii BBIBOJI C UCIIOIB30BaHUEM TpapUUECKUX apaMEeTPOB.

Kpamkue memoouueckue ykazanus

Ha BbInoHeHUe OHOM MpaKkTHYecKo paboThl OTBOAUTCS HE 00Jiee OJAHOTO JBYX4acOBOTO
3aHATH. [locie BHIMOTHEHUS KaXKION MPAKTUYECKOW pabOThl CTYACHT JOJKEH MPEICTaBUTh OTUET
B BHJIE CKpUIITA C ONMHMCAHHUEM IOJIyYEHHBIX PE3yJIbTaTOB, a TaK)K€, OTBETUTh HAa COMYTCTBYIOLIUE
BOIIPOCHI 10 TEME.

IlIxana oyenku

Ne Bamnel Omnucanue

CTyIeHT JeMOHCTPUPYET YMCHHUS Ha HTOTOBOM YPOBHE: yMEET CBOOO/IHO BBIMOJIHATH NPAKTHYECKU
5 47-60 € 3aJlaHus, IPEeSYCMOTPEHHBIE IPOIPaMMOM, CBOOOIHO ONEpUPYyET MPUOOPETCHHBIMHU 3HAHUSIMU U Y
MEHUSIMH, TIPUMEHSET UX B CHTYaLUsIX MOBBIIICHHOMN CIIOXHOCTH.

CTyIeHT JeMOHCTPUPYET YMEHHUS Ha CPETHEM YPOBHE: OCBOMJI OCHOBHBIE YMEHHS, HO JIOITyCKaIOTCS
4 32-46 HE3HAUUTENIbHbIC OIIMOKY, HETOUHOCTH, 3aTPyIHEHHS IPH aHATUTHUECKUX OIEpalysX, epeHoce y
MEHUH Ha HOBbBIE, HECTaHIAPTHBIE CUTYAIUH.

CTyzeHT JeMOHCTPUPYET YMEHUS U HaBBIKK Ha 0A30BOM YPOBHE: B X0/1€ KOHTPOJIBHBIX MEPOIPHATH
M IOIyCKAaIOTCsl 3HAUYUTENbHbIE OIINOKH, IPOSIBIISIETCSI OTCYTCTBHE OTACNBHBIX YMEHHUH, HABBIKOB O

3 26-31
JAUCHUIITIMHAPHBIM KOMIIETCHIMAM, UCHBITBIBAOTCA 3HAYUTCIIbHBIC 3aTPYJHCHUS ITIPU OIICPHUPOBaHU
1 YMEHUAMMU U IIPU UX IIEPEHOCE HAa HOBBIC CUTYyallUH.

2 0-25 CTy}IeHT JACMOHCTPUPYET YMEHHS U HAaBbIKU Ha YPOBHEC HUXKE 6a30Boro: TMIPOSABJIACTCA HEAOCTATOYHO|

CThb yMeHI/Iﬁ M HAaBBIKOB.

5.3 UToroBmlii TECT

JlaHHBIE - ATO
a) GaxThl, XapaKTepHU3YIOIIHE 00BEKTHI, TPOIECCHI, IBJICHHS MPEAMETHON 00JIacTH
b) nanHBIC, paccMaTpUBaeMble B KAKOM-JINOO KOHTEKCTE, U3 KOTOPOTO MOJIb30BaTEIh MOXKET



COCTaBUTh COOCTBEHHOE MHEHHE

C) 3aKOHOMEPHOCTH MpOOJIEMHON 00JIaCTH, MOJYyYEHHBIE B pe3yibTaTe MPaKTHUYECKOU
JESTENbHOCTH U TPO(ECCUOHATBHOTO OMbITa, MO3BOJISIIONIME CHEIMATMCTAM CTaBUTh U pellaTh
3aJ]auy B 9TOU 00JIacTH

d) cBenenus, nepenaBaeMple JIIOJbMHU YCTHBIM, TUCbMEHHBIM WM IPYTHM CIIOCOOOM

KakuMm npuzHakom He 00s1afaroT 60blIne JaHHble?

a) MHOTOOOpa3ue JTaHHBIX;

b) TOCTOBEPHOCTH JIAHHBIX;

C) CKOpOCTb HaKOIJICHUS JaHHBIX;

d) Tunu3anuen NCXOIHBIX JaHHBIX.

Cnabo cTpyKTypupOBaHHBIE JaHHBIE MOTYT OBITH 3aMKUCaHbI B popme

a) Ta0umir;

b) OTaeNBHBIX BEKTOPOB (CTPOK);

C) 3amuceil Mpou3BOJILHON MOCIEI0BATEIbHOCTH;

d) TabmuI ¥ OTHOIIICHUIA.

HecTpykTypupoBaHHbIe TaHHBIE MOTYT OBITh 3alMCaHbI B opMe

a) TabuIr;

b) 3amucei MpOU3BOIHLHOM MOCIEAOBATEILHOCTH;

¢) TaOJUIl U OTHOIICHUH;

d) 3ammceli TpON3BOIHHON JAJTUHBL.

AHAIIATHK- 3TO

a) CIEeLUaNUCT, 3aHUMAIOIIMICS aHaIM30M B pPA3IUYHBIX cdepax JAeSATEIbHOCTH U
pa3paboTKOI MoJIeNIeH Jisl MPOBEICHUS aHATN3A;

b) cnieruanucT B BRIOpAaHHOM MpeIMETHOM 00J1acTH;

C) COTPYJHMK BBITIOJTHSIOMIUX y3KUI KPYT 337a4 B BHIOpaHHOI 06nacTu;

d) coTpyaHUK, KOTOPBII UMEET OIBIT B IPOTPAMMHUPOBAHUH.

DKcnepT - 3TO

a) CIEUMAJIUCT, 3aHMMAIOIIMKCA aHAJIM30M B Ppa3IMYHBIX O0JIACTAX JAEATEIbHOCTH U
pa3pabOTKOM MoJIesIeH Jisi MPOBEICHUS aHATN3a;

b) cnennanuct B BBIOpAaHHOM NpeIMETHON 00J1aCTH;

C) COTPYIHHMK BBITIOJTHSIOIINX y3KUH KPYT 337a4 B BRIOpAaHHOH 001acTu;

d) coTpyIHUK, KOTOPBI UMEET OMBIT B TPOTPaMMHUPOBAHUU.

Knaccudukanus -

a) HEKOTOpHIM HaOOp omepanuii Hax 0a30M JaHHBIX, KOTOPBIM paccMaTpuBaeTCs, Kak
€IMHCTBEHHOE 3aBEpIICHO, C TOYKH 3pEHHs] TONB30BaTeNsl, JACWCTBHE HaJ HEKOTOpOit
uH(popMaIei, 0OBIYHO CBS3aHO C OOpaIeHNEM K 0a3e TaHHBIX;

b) pa3HOBUIHOCTb CHCTEM XpaHEHMs, OPHEHTHPOBaHA Ha MOJICPXKKY Ipoliecca aHaiau3a
JAHHBIX U UX LIEJOCTHOCTb;

C) BBICOKOypOBHEBBIE CpPEICTBA OTPAXKCHHS HWH(POPMAIMOHHOW MOJECTH W ONMUCAHUS
CTPYKTYPBbI ITaHHBIX;

d) aTO ycTaHOBIIEHHE 3aBHCUMOCTH JUCKPETHOW BBIXOJHOM MEPEMEHHOM OT BXOJHBIX
NepPEMEHHBIX.

OOyuato1iast BEIOOpKA -

a) 3Ta TPYyNIUPOBKa 00BEKTOB (HAOIIONECHNI) HA OCHOBE JIAHHBIX, OTIMCHIBAIOIIUX CBOMCTBA
00BEKTOB;

b) HaOop AAaHHBIX, KaXAas 3allUCh KOTOPOTO IMpEJCTaBiseT co0oil ydeOHbI mpumep,
COZIepKaLIUH 3aJaHHbIE BXO/Ibl, U COOTBETCTBYIOLIUI NIPABUIIBHBIN BBIXOJIHON PE3YyJIbTAT;

C) BBISBICHHE B CBHIPHIX [AHHBIX paHEEe HEU3BECTHBIX, HETPUBUAIBHBIX, MPAKTHUYECKU
MOJIC3HBIX W JOCTYIMHBIX HWHTEPIPETAlUyd 3HAHWUW, HEOOXOAMMBIX ISl TPUHATHS PEIICHUN B
pa3INuHbIX cepax 4eT0BeUeCKON AeITeIbHOCTH.

Omnbxa oO0yueHus -

a) 9TO omKOKa, TOMyIIeHHas! MO/IETbIO Ha y4eOHOM MHOXECTBE;

b) 310 ommOKa, MoTyueHHass Ha TECTOBBIX MTPUMEpax;



C) UMEHa, TUIIbl U Ha3HAUCHUSI MOJICH UCXOHON BHIOOPKH JaHHBIX;

d) Habop nHaHHBIX, Ka)/das 3aluch KOTOPOrO MpEACTaBiIseT coOOoW yueOHBIH mHpuMep,
COJIepKAILero 3a/laHHbIE BXOJIbl, 1 COOTBETCTBYIOIIMIA NPAaBUIbHBIN BHIXOIHON pe3yibTarT.

JlanHbIe, paccMaTprBaeMble B KaKOM-THOO KOHTEKCTE, M3 KOTOPOTO IOJIb30BATENb MOKET
COCTaBUTh COOCTBEHHOE MHEHHE - 3TO

a) JIaHHbIC;

b) 3HaHUS;

¢) uHdopmarus.

MHOXeCTBO IPUMEPOB, UCTIONIB3YEMOE /ISl IPOBEPKU pabOTHI CKOHCTPYHPOBAHHONW MOJIEINH,
Ha3bIBACTCS

a) TECTOBBIM MHOXECTBOM,;

b) MHOXECTBOM BXOJIHBIX IEPEMEHHBIX;

¢) 00y4YaroIIMM MHOXKECTBOM;

d) MHOKECTBOM BBIXOJIHBIX IE€PEMEHHBIX.

Mopnenb (anropuTM) Ha3bIBatOT 00y4aeMbIM €CIIH

a) MOJIENb OCYILECTBIIIET MHTEPAKTUBHOE B3aUMOJICHICTBHE C SKCIIEPTOM;

b) Moens (aIropuT™M) CaMOCTOSITEILHO OOHAPYKHUBAET B JAHHBIX MPUCYTCTBYIOIINE B HUX
3aKOHOMEPHOCTH;

C) MOoJieJb (aJITOPUTM) CaMOCTOSATENIBHO UCIOJIBb3YET U3BECTHBIE 3aKOHOMEPHOCTH.

Tabnuiel B 6a3ax JaHHBIX MPEeIHA3HAUCHBI TS

a) XpaHEHHUs JaHHBIX 0a3bl;

b) or6opa 1 06pabOTKU TaHHBIX 0a3bl;

C) aBTOMaTHYECKOTO BBHITIOTHEHUS TPYIIIBI KOMaHT,;

d) Bu3yanu3anuu JaHHBIX.

Data Mining Bxiitouaet B ce0s

a) oAuH 0a30BbI MeTO1 OOHAPYKEHUS 3HAHUII;

b) TOJIBKO CTATUCTHUECKUE METOJIbI 00pa0OTKM AAHHBIX JUISl U3BJICUEHUS 3HAHUM;

¢) 0OJIBIIIOE YHCIIO PA3TUYHBIX METOJIOB U3BIICUCHUS 3HAHUA;

d) GoJbIIIOE YHMCITO CTATHCTHYECKUX METOIOB U3BJICUCHUST 3HAHU.

Llenb0 MOCTPOCHUS MOJIENIN PETPECCUU MOYKHO Ha3BaTh

a) TMPOTHO3MPOBAHME YHCIOBOM 3aBHCHUMOM IEPEMEHHOH, OCHOBBIBAsSCh Ha BBIOOPKE
HENPEePbIBHBIX W/WIIN KaTETOPUAIIbHBIX IEPEMEHHBIX;

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

C) UCCIIeZIOBAaHUE B3aMMHOM CBSA3U MEXTY 00BEKTaAMU U/UIIU COOBITUSMU;

d) pa3Ouenns MHOXeCcTBa 0OBEKTOB MJIM HAOIIOICHUI HA allpHOPHO 3alaHHBIE TPYIIIHI.

[lenbto 3agaun KnaccU(pUKALMA MOYKHO Ha3BaTh

a) YHUCIIOBOM 3aBUCHUMON MEPEMEHHOH, OCHOBBIBasCh Ha BBIOOPKE HEMPEPBIBHBIX H/HIU
KaTerOpUaIbHBIX TIEPEMEHHBIX;

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.

[lenbio 3a1aum KIIacTepU3alUN MOKHO 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.

Llenbio (hopMUpOBaHUS ACCOLMATUBHBIX MPaBUJI MOYKHO Ha3BaTh

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



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

C) YCTaHOBJICHUE B3aUMHOM CBSI3U MEKIY 00bEKTaMU U/UIIH COOBITHSIMU;

d) pa3OueHns MHOXKeCcTBa 0OBEKTOB MIIM HAOIIOICHUI HA allpHOPHO 3alaHHBIE TPYIIIHI.

K kmaccy nmporuosupytronmux 3agad Data Mining oTHOCUTCS

a) KJlacTepHu3alus;

b) monck acCOIMATUBHBIX MPABUIL;

C) perpeccusi;

d) Knaccudukarms.

JIBa OCHOBHBIX THTIA TAHHBIX B CTATUCTHKE

a) KQ4eCTBEHHBIEC U KOJIMYECTBECHHBIE;

b) KOJIIM4YEeCTBEHHBIE U CUMBOJIBHEIC;

C) TEKCTOBBIE U YHCIIOBBIE;

d) BEKTOpBI U MACCHUBBI.

Kpamkue memoouueckue ykazanus

WTOroBBI TECT MPOBOIUTCS B AIIEKTPOHHON (GopMe BO BpeMs IMOCIETHET0 B y4eOHOM
MepHoJie MPaKTUYECKOro 3aHATUs. Tect coctout U3 20 TecToBbIX 3a7aHui. Ha BeimonHeHue TecTta
orBoautcsi 20 mumHYT. BO Bpems NpoBeIeHHs TeCTa HWCIOIB30BAHUE JIUTEPATYPhl M JIPYTHX
MH(GOPMAILIMOHHBIX PECYPCOB JIOMYCKAETCA TOJBKO IO TMPEIBAPUTEILHOMY COIIACOBAHHUIO C
MPEToIaBaTeNeM.

IlIxana oyenku

Ne Bammer Omucanne

5 16-20 IIponeHT npaBunbHbIX 0TBETOB OT 91% 10 100%
4 11-15 IIpouenT mpaBuiabHBIX 0TBETOB OT 80 10 90%

3 6-10 [IpoueHT MpaBHIBHBIX OTBETOB OT 65 10 79%

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