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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.

[InanupyeMbIMu pe3ynbTaTaMyd OOy4YeHUsS MO AMCLUHUIUIMHE (MOAYIIO), SIBISIOTCS 3HAHMS,
yMeHHsI, HaBbIKU. [lepedeHb IUTaHUPYEMBIX PE3YJIbTaTOB OOyuYeHHUS MO AUCHHUIUIMHE (MOIYIIO),
TUTAHUPYEMBIMU  pPe3yJIbTaTaMi OCBOCHHUS 00pa3oBaTEeNbHON MPOTPaMMBIL,

COOTHCCCHHBIX C

npejacTaBieH B Tabmute 1.

Tabnuua 1 — Komnereniuu, gopmMupyeMble B pe3yibTaTe U3yYEeHUS AUCHUILTUHBI (MOJTYJIs)

1 OOIIENHKEHEPHBIX
3HAaHUI

K Konu PesynbraThl 00y4eHUsI 10 JUCIUTUINHE
onu
Hazparue OIIOII bopm J'fll/l OBKa q)SIIEIMzJIZ:f(? B; ) K
BO, cokpamiennoe PMYJHp A P ox
KOMIIETCHIIUH AOCTIKCHHSA pe3yib DopMyIHpOBKa pe3yiIbTaTa
KOMITCTCHIIUU
TaTa
09.03.02 OIIK-1 : Crocoben OIIK-1.1B : PI1 3HaHMe | OCHOBHEIX METOIOB
«MHpOpMaINOHHEIE | IPUMEHATH Obnagaer 00paboTKK 1 aHaNM3a
CHCTEMBI U €CTECTBCHHOHAYYHBIC | MAaTEMAaTHYCCKOM OOJIBIIUX TAHHBIX
TEXHOJIOTHI U OOLICHHIKCHEPHBIE | KYJIBTYpOU H
(b-1C) 3HAHUSA, METOIbI CHUCTEMHBIM
MaTeMaTHIECKOTO MBIIUICHUEM,
aHanm3a u MTO3BOJISIOIINMHU B
MOJICJTPOBAHHS, podecCHOHANTBHOM
TEOPETHYECKOTO U JIeSITETbHOCTH
9KCIIEPUMEHTAJIBHOTO | KCIOIB30BaTh
HCCJICJOBAHUS B MaTeMaTHYECKHE
npodeccHoHaNTBHOM METOJIBI U
JIESITEIEHOCTH HHCTPYMEHTBI JIIS
MIPOBEICHUS
KPUTHYECKOTO
aHa/lu3a CUTyauuil,
MOJICIIUPOBAHHS U
[IPOTHO3UPOBAHHUS
Pa3BHUTHI IPOLIECCOB
U SIBJICHUI
OIIK-1.2k : Pemaer P12 YMeHnue | mpoBoauTth
npodeccHoHABHBIC CPaBHHUTEIBHBIN
3a/1a4u ¢ aHaJu3 1 BEIOOP
MIPUMEHEHUEM CTAaTHCTHYECKUX
€CTECTBEHHOHAYTHBIX METOJIOB JIJIs aHAIIN3a

KOHKPETHBIX 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

Hagbiku

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

2 MecTo aucuumiunbl (MoayJsi) B ctpykrype OINIOII

OcBoenre TUCHUILTUHBL (HOpMUPYET y OOyHaromMXCsi KOMIETEHIIMH, HEOOXOIUMBIE IS

MOJATrOTOBKU B cOOTBeTCcTBUU ¢ TpeboBanusmMu O@I'OC BO B 061acTu UCTIONB30BaHUS COBPEMEHHBIX

TEXHOJIOTHH 151 00pabOTKH, aHaIM3a U BU3yalTu3aluy OOIbIINX TAHHBIX.

3. O0beM AUCHUNIMHBI (MOTYJISA)

O0beEM  OUCIUILIMHBI

Y4eOHBIX 3aHATUI) U HA CAMOCTOSITEILHYIO pa0oTy, IPUBEICH B TabIHUIIE 2.

Tabmuma 2 — O0mias Tpy10€MKOCTh JUCITUTITUHBI

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

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 JMCUUILIHHBI (MOTYJIsA)

4.1 CTpykrypa tMcuuILIuHbI (Moayas) aas 3P0

Tematuueckuil 11aH, OTPAXKAIOIMINUN COJEPKAHUE AUCITUIUTHHBI (MIEpEeYeHb Pa3/IeJIOB U TEM),

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

y4eOHBIM IIJIAaHOM, TTpHUBEeH B Tabmuie 3.1

Tabmuma 3.1 — Pa3genbl nucuumuivHbl (MOIYs), BHABI YUYEOHOW NEATEILHOCTH W (DOPMBI
TeKymero Kourpos ains 300

Kox pe- Kon-Bo yacoB, 0TBeJieHHOE Ha
dopma
Ne Ha3Banue Tembl 3yJbTarTa
Jlex [pakr JIa6 CPC TEKYLIEr0 KOHTPOJIS
00yueHus
Beenenue B ananus
1 A PI1, P12 4 0 0 40 cobecenoBaHue
OOJIBIINX JAHHBIX




Mertons! 06paboTKH,
o | aHamsa H BHsyaTusatn P12, P13 0 8 0 55 MpakTHyecKas padora
OOJIBIINX JTAHHBIX B
nporpamme RStudio.
HToro no tadamnue 4 8 0 95

4.2 CoaepsxaHue pa3iesioB U TeM IMCHUILVINHBI (Moayas) Aas 3P0

Tema 1 Bseoenue 6 ananuz 6016uUxX OGHHBIX.

Copepxanne TeMbl: OCHOBHBIE ONPEAETICHNUS, TEPMUHBI, 33]1a4l aHau3a OONBIINX JaHHBIX.
Bonpocer 6e3omacHoctu. Ilonsitue Data Mining. KornutuBHbBIM aHanmu3 gaHHbIX. O030p
MCTOYHHMKOB MH(popmaruu s Big Data. Metonuku coopa ganHbix. O030p TEXHOIOTHUH XpaHEHUS
Y TIPEJICTABJICHUS OOJBIINX JTaHHBIX.

@DopMBI W METOABI TPOBEACHHS 3aHATHH TIO0 TeMe, NPUMEHSEMbIC 00pa30BaTeIbHBIC
TEXHOJIOTHH: JIEKIIUH, Ha KOTOPBIX JaeTcsi OCHOBHOM CHCTEMaTU3UPOBAHHBIN MaTepual Mo TeMaM.

Buapel camMoCTOSTENBHOM MOATOTOBKM CTYIEHTOB II0 TEME: YTEHUE MNpealaraeMou
JUTEPATYPHI, TOATOTOBKA K COOECEOBAaHUIO, UTOTOBOMY TECTY.

Tema 2 Memoowvl obpabomku, ananu3a u 6U3yaru3ayuu OONbUIUX OAHHLIX 68 NPocpaMMe
RStudio.

Copnepxanne Tembl: [IpencraBieHne UCXOAHBIX AaHHBIX B mporpamme RStudio (BekTopsl,
MACCHUBBI, MAaTPHUIIGI, CIIHUCKH, TabmuIpl). CraTucTudeckas o0paboTKa JaHHBIX B MporpamMmax MS
Excel nu RStudio: moacuer omucaTeNbHBIX CTAaTHUCTHK, IpaUueckoe IMpe/ICTaBiICHHE TaHHBIX.
['pynnupoBka MaHHBIX, OOHApY)XCHHE 3HAYMMBIX 3aBUCHUMOCTEH W TEHIEHIMI B pe3ylbrare
aHanM3a UMEroencs nHGOPMAIMH, BBISBICHUS OTHOIICHHH MEXIY JAaHHBIMH Pa3IMYHOTO THIIA.
[IpuMmeHeHne pa3IUYHBIX METOJOB BBIJIEICHMS, U3BICUCHHS] W TPYMNIUPOBKU NAaHHBIX, KOTOPHIE
MO3BOJISIIOT BBISIBUTH CUCTEMATH3WPOBAHHBIE CTPYKTYPHI TaHHBIX M BBIBECTHU U3 HUX TMpaBuia JJis
MPUHATHS PEIICHUA W TPOTHO3UPOBAHHUS HMX TOCIEACTBUMA (PETPECCHOHHBINA, JAMCTICPCHUOHHBIN,
KIACTePHBIM, TUCKPUMHHAHTHBIN, (akTOpHBIA  aHamu3bl). Bo3MoxHOCTH  Trpaduueckoro
npencraBieHns wuHpopMmanmu B mporpamme RStudio: rpadumueckme ¢GyHKIMH O0TOOpaskeHUS
OJIHOMEPHBIX U MHOTOMEPHBIX JTaHHBIX, I'padUyecKuil BBIBOJ C HCIOJIB30BaHHWEM TIpadUuecKHX
napameTpoB.

®opMBl W METOABI TPOBEICHUS 3aHATHUA TO TeMe, NPUMEHsIEMbIe O0Opa30BaTEIbHBIC
TEXHOJOTHH: MPAKTUYECKUE 3aHITHS MPOBOISTCS B KOMIBIOTEPHOM KIJIACCE C HCIMOJIB30BaHHUEM
nporpamMbl RStudio (mpemonaBaTens u3naraer TeMy, NPHUBOAWUT MPUMEPHI M JaeT 3aJaHUC IS
CaMOCTOSITEJIbHOTO BBITMOJIHEHUS, IPU HEOOXOIUMOCTH KOHCYJIBTUPYET CTYACHTOB).

Buasl camocTosiTeIbHOM NOATOTOBKM CTYAEHTOB [0 TEMe: MOJArOTOBKa OTYeTa MO0
IIPAKTUYECKUM paboTam, MOATOTOBKA K UTOTOBOMY TECTY.

5 Metoanueckue yKazaHus J1Jis 00y4arOIIMXCH MO0 U3YYEHUIO U PeaTu3alu JUCHUIIIMHBI
(Monay.Jis1)

5.1 MeTtoguyeckne peKOMEHIANNH OOYyYAIOIIMMCH MO W3YYeHHMI0 [UCUMILUIMHBI H 10
o0ecrneyeHNI0 CAMOCTOATEILHOI padoThI

Ha nexuusix naercss OCHOBHOM CHUCTEMATU3UPOBAHHBIA MaTEPHUA MO TEMaM.

[TpakTryeckue 3aHATHS NPOBOIATCS B KOMIIBIOTEPHOM KJIACCE C UCITOIB30BaHUEM MPOrpaMM
MS Excel u RStudio. [IpenogaBatens uznaraetr Temy, MPUBOAWT MPUMEPHI U JaeT 3aJaHHE IS
CaMOCTOSITEIILHOTO BBINMOIHEHUS. [Ipr HE0OX0IUMOCTH KOHCYJIBTUPYET CTYICHTOB.

CamocrosiTenpHass ~ paboTa  CTYAEHTOB  IMOApa3yMeBaeT  UYTEHHWE  MpeaaracMou
MPENOAABATENEM JINTEPATYPHI U UCIOJIB30BAHUE UHTEPHET-PECYPCOB IS MTOATOTOBKU K 3aHATHSM,
TEKYILEH U IPOMEKYTOYHON aTTECTALUH.

[IpoMexxyTo4yHas aTTecTalus - UTOTOBBIN TECT.



5.2 OcobeHHocTH OpraHu3anuu oﬁyqe}ma i JUl ¢ OrpaHHY€HHBIMH BO3MOKHOCTAMM
3A0POBbS U HHBAJIUI0B

[Tpu HEOOXOIMMOCTH 00YJAFOIIIUMCS U3 YUCIIA JIUII C OTPAHMYEHHBIMUA BO3MOKHOCTSIMH 370POBbSI U
WHBAJIKOB (TI0 3asBJICHUIO0 00YUaIOIIErocs) MPeoCTaBIsIeTCs yueOHass nH(OpMaIis B TOCTYITHBIX
dbopMax ¢ yueToM UX UHIWBUIYaATbHBIX ICUXO(PU3UIECKUX OCOOEHHOCTEH:

- JUISL JIUI] ¢ HapYUICHUSIMH 3PEHUs: B NeYaTHON (opMe yBEITHUEHHBIM mpudToM; B Gpopme
3JIEKTPOHHOT'O JIOKYMEHTA; VHJUBUYyaJIbHbIE KOHCYJIBTall1 c IIPUBJICUCHUEM
TU(IIOCYpIOTIEPEBOUNKA; MHIMBUAYAIbHBIC 33aHNs, KOHCYJIbTALUU U JP.

- Ui JIUL ¢ HApYIIEHUsIMU CllyXa: B Ie4aTHOM (opme; B hopMe 3JIEKTPOHHOTO JOKYMEHTA;
VHUBUYaJIbHbIE KOHCYJIBTALMU C IPUBJICYEHUEM CYPAONEPEBOAUNKA; HHANBUAYAJIbHBIE 3a1aHUA,
KOHCYJIbTallu! U JIp.

- ISl TUI] C HapyUICHUsIMHU OTIOPHO-ABUTaTEIBHOTO ammnapara: B ne4atHoi gopme; B popme
AJIEKTPOHHOI'O JJOKYMEHTA; NHIUBUyaJIbHBIC 3a/1aHHs], KOHCYJIbTAlUU U JP.

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

B coorBerctBun ¢ tpeboBanusMu PI'OC BO nns arrecranuu  oOydaromuxcs Ha
COOTBETCTBUE UX TEPCOHAJIBHBIX JOCTHKEHUM IJIaHUPYeMbIM pe3yibraraM oOOy4eHHs I10
JUCLUIUIMHE (MOJYI0) co3/laHbl (DOHIBI OLEHOYHBIX CPEJICTB. THIOBBIE KOHTPOJBHBIC 33JaHUS,
METOJIMYECKUE MaTepHalIbl, ONPEAEIAIOIUE MPOLETYpPhl OLICHUBaHUs 3HAHUM, YMEHUH M HAaBBIKOB,
a TaKkKe KPUTEPUM U I0Ka3aTeld, HEOOXOAUMbIC Ul OLIEHKM 3HAHWN, YMEHMH, HABBIKOB U
XapaKkTepU3yIoIlue ATarbl (OPMUPOBAHUS KOMIETEHUUI B MpoIlecce OCBOEHUS 00pa30BaTebHON
MpOTrpaMMmBbl, nipecTanieHbl B [Ipunoxenun 1.

7 YueOHO-MeToau4YecKoe U MH(OpPMAIMOHHOE o0ecnevyeHre JUCHUIIHHBI (MOTYJIs)

7.1  Ocnoenaa numepamypa

l. I'yceBa E. H. Teopust BeposITHOCTEH M MareMaTWdecKash CTaTUCTHKA : YUYeOHUKH
[OnextpoHHbli pecypc] - MockBa : @munra , 2016 - 220 - Pexum gocryna:
http://biblioclub.ru/index.php?page=book red&id=83543

2. Tyrosa C. I, Antemeposa O. A. Teopust BEpoATHOCTENW U MaTeMaTHUECKasi CTATUCTUKA
: YuebHuku [DnexTpoHHBINH pecypc] - Kemeposo : KemepoBckuii rocy1apcTBEHHbIN YHUBEPCUTET ,
2016 - 216 - Pexxum noctyna: http://biblioclub.ru/index.php?page=book red&id=481538

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

7.2 /lononnumensnasn tumepamypa

1. benbko MBan BacuibeBuu. Teopusi BeposiTHOCTEW, MaTreMaTH4yecKasi CTaTUCTUKA,
MaTeMaTHYeCKoe MPOrpaMMUpOBaHKE : YueOHoe mocodue [DnekTpoHHbIH pecypc] , 2016 - 299 -
Pesxxum noctyna: http://znanium.com/go.php?id=542521

2. Bonkoa Ilonmuna AmnnpeeBHa. CTraTHUCTHYECKas 0OpaOOTKa MaHHBIX B Y4eOHO-
UCCIIeIOBATENLCKUX paboTax : YueOHoe mocobue [DnexTpoHHBIN pecypc]| : Popym , 2019 - 96 -
Pexxum moctyma: http://znanium.com/go.php?1d=1030246

3. Bonbinkuna; Boponmna (CocraButenb). OCHOBBI TEOPHH BEPOSATHOCTEH W
MaTeMaTUYeCKOM CTaTUCTUKHU [DnekTpoHHbIM pecypc]| : Opén: Uzn-Bo Open TAY , 2018 - 90 -
Pexxum moctyma: https://lib.rucont.ru/efd/684477

4. Henomusimas Haraness BacunbeBna. CraTucTtuka: oOmasi Teopus CTaTUCTUKH,



SKOHOMHUYECKas cTaTucTuka. [IpakTukym : YuebHoe mocobue [DnekTpoHHsli pecype] , 2015 - 376 -
Pexxum moctyma: http://znanium.com/go.php?1d=549841

7.3 Pecypcovt ungpopmayuonno-menekommynuxkayuonnou cemu "Hnmepuem',
6KII0YaAA npogheccuonanvHvle 06zl OAHHLIX U UHGOPMAUUOHHO-CRPABOYUHDbLE
cucmemul (npu HeobX00UMOCmMU):

1.  Mactunkuii C.O., lutukoB B.K. Craructruueckuil anaiu3 U BU3yalu3alus JaHHbBIX C
nomotpio R. - DiiekTpoHHas kKHHTa, agpec qocryna: http://r-analytics.blogspot.com

2. OnektpoHHass OuOmmoreynass cucrema «PYKOHT» - Pexum pocryna:
https://lib.rucont.ru/

3. DneKkTpoHHass OMOMMOTEYHAs] CHCTeMa «YHHBEPCUTETCKas OMOIMOTEKa OHIAH» -
Pexxum moctyma: http://biblioclub.ru/

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

3. OnexktponHas Oubnuoreunass cucrema ZNANIUM.COM - Pexum pocryna:

https://biblio-online.ru/
6.  Open Academic Journals Index (OAJI). [IpodeccuonanpHas 6a3a maHHBIX - Pexum
nocryna: http://oaji.net/

7. [Mpesunentckas Oubmmoreka wum. b.H.Enpumna (0a3a gaHHBIX —pa3iuyHBIX
npodecCHoHANIBHBIX 00nacTei) - Pexxum gocryna: https:// www.prlib.ru/
8. WNudopmanmonno-cripaBouynas cucrema "Koncymsrant Ilmoc" - Pexum nocryma:

http://www.consultant.ru/

8 MarepuajbHO-TeXHHYECKOe o0ecrneYyeHrne JUCHMIUIMHBI (MOAYJS) W IepeYeHb
HH(POPMALMOHHBIX TEXHOJOTHUIi, HCNIOJb3yeMbIX NPH OCYLIECTBJEHUH 00pa3oBaTEeIbHOIO
npouecca no JMcuuIinae (MoayJii0), BKJIO4Yasi epedyeHb MPOrpaMMHOro odecrnevyeHust

OcCHOBHOE 000PYI0BAHUE:

Komnsrorepsl
MonunTtop o6nagnbiii 23" LG23CAV42K/mbime  Genius  Optical Wheel
npoBoHas/knaBuarypa Genius KB110 mpoBoaHas
Mynstumeaniiasiii npoektop CASIO (Snonns)
O6naunbiit MoHuTop LG Electronics uepHslil +Kki1aBuaTypa+msliib
Yer-Bo 6ecn.ut.SmartUPS 3000

IIporpamMmHO€e 0OEeCIIEYEHHE:
RStudio




MHWHOBPHAYKHU POCCUN

BJIAJUBOCTOKCKUI IT'OCYJIAPCTBEHHBI YHUBEPCUTET SKOHOMUKU 1
CEPBUCA

KA®EJIPA THOOPMAIIMOHHBIX TEXHOJIOT UM Y CUCTEM

DOoH/| OIIEHOYHBIX CPEJICTB
JUISL IPOBEICHUS TEKYIIET0 KOHTPOJIS
Y IPOMEKYTOUYHOM aTTECTAIlUU IO TUCHIUTUTHHE (MOIYIIIO)

BBEJIEHUE B AHAJIN3 BOJIbBIINX TAHHBIX

Hampasnenue u HanpaBiIeHHOCTD (TPOQHIIB)
09.03.02 MudopmanmoHHble CUCTEMBI U TeXHONOTUU. MH(OpMaIIMOHHBIE CUCTEMBI U TEXHOJIOTHH

I'ox Habopa na OITOII
2020

dopma 00yueHHs
3a04Has

Bmagusoctok 2022



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 TaHHOM 3Tare B CIIydae, €ClIU MOJTy4YeHHBIE
PE3YIbTAThI O6y‘-ICHI/I$[ II0 JUCLHMINNIMHE OLOCHCHBI IIOJIOKUTCIIBHO ()manaon KPHUTCPHUCB
OILICHUBAHMSI PE3YJILTATOB O0YUYCHUS «3a4TEHO», «YIOBIECTBOPUTEIBHOY, «XOPOIIO», KOTIMIHOY). B
CcIy4ac OTCYTCTBHUA MHOJIOKUTEIBHOMU OOCHKMU KOMIICTCHIIMA HaA JaHHOM 3JTall€ CYHUTaACTCA
Hec(hopMUPOBAHHOM.

2 Tloka3aTe/M OLCHNBAHUSA IVIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHH s

Komnerennus OIIK-1 «Cnioco6eH NprUMEHSTh €CTECTBEHHOHAYYHbBIC U O0IIIEHHKEHEPHBIE
3HaHUS, METOIbl MATEMATHUYECKOT0 aHAJIM3a U MOJICTTUPOBAHUS, TEOPETUYECKOTO U
IKCIIEPUMEHTAIHLHOTO UCCIICIOBAHUS B MPOPECCHOHATBHON JAEITETLHOCTI

Ta6muma 2.1 — Kputepuu OlleHKH WHANKATOPOB TOCTHXKCHHUS KOMITETEHIIUN

PesynbpraTel 00y4eHUs 0 AUCIUILTHHE

K T
Koz u popmynuposka uapukar | x| Y Kpurepuu onieHuBaHus pe3yyibT
0pa I0CTIDKCHUS KOMIICTEHIMH | o n aToB O0yUCHUS

5 | PC Pesynbrat

Ta |

Ta

OIIK-1.1B : O6nagaer maremar
MYECKOM KyJIBTYypOd U CUCTEMH
BIM MBIIUICHUEM, TTO3BOJISIOIIN
MU B Ipo(eCCUOHATBHOM fesiTe P 3 3HaHHE METOAOB 00pabOTKH U a
JBHOCTH UCTIONIb30BaTh MaTeMaT | an OCHOBHBIX METOJIOB 00pabOTKK | HaiaM3a OOJIBIIMX AAHHBIX, UCIIO
MHECKHE METOIBI M MHCTPYMEHT | pe | W aHamusa OoNbIINX JTAaHHBIX Jb3yEMBIX IIPU PELICHUH pode
BI U1 IPOBEICHUS KPUTHIECKO CCHOHAIIBHBIX 3a/1a4
ro aHAJIM3a CUTYalUi, MOJIEIHP
OBaHUS U TPOTHO3UPOBAHUSA Pa3
BUTHS IIPOIIECCOB U SBICHUN
OIIK-1.2k : Pemaer npogeccro P Y | mpoBoAWTb CPaBHHUTENBHBIN aHA | MPOBEAECHHE CPABHUTENBHOIO a
HaJIbHBIE 3/1a9H C IIPHIMEHEHHE M | JH3 ¥ BEIOOp CTATUCTHYECKUX M | HaJM3a M BEIOOpA CTaTHCTHYECK
M €CTECTBEHHOHAYYHBIX H 001Ie 221 €H | eTOMOB IS aHaJIW3a KOHKPETHBI | WX METOJOB /I aHAIN3a KOHKP
WHKCHEPHBIX 3HAHUI e | X JaHHBIX €THBIX JaHHBIX




Komnerennus OIIK-2 «Crnioco6eH moHuMaTh NPUHIUIIEL paO0OTHl COBPEMEHHBIX
MH(POPMALIMOHHBIX TEXHOJIOIMH U MPOrPaMMHBIX CPEJCTB, B TOM YHCIIE€ OT€YECTBEHHOIO
MIPOM3BOJICTBA, U MCIIOJIF30BATh UX MPH PELICHUH 33134 MPO(hecCHOHAIBHON A TeTHbHOCTI

Ta6mmia 2.2 — Kputepuu OlleHKH WHANKATOPOB TOCTHXKCHHS KOMITETEHIIUN

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

T
Koz u opmymuposka naaukar | K " Kpurepuu orieHHBaHHS PE3YIIBT
opa IOCTHXKEHUSI KOMIIETEHIINN on - aToB O0yYeHUs
pe Pesynbrar
pe
3_
3_
Ta
Ta
OHK'é' Ik : [oHuMaeT npuHIK MPUMEHEHHS CTATUCTHYCCKHX M | MPHMECHECHHE CTATHCTHYCCKUX M
HBI paOOTRI COBpeMeHHI’Df undo P H €TOZIOB /7151 00pabOTKY M aHAIIN €TOJI0B /ISl 00pabOTKH U aHAIN
PMAIIMOHHDBIX TEXHOTOTHI U TIP |y | @B | 33 Gonpimmx 06bemMoB nudopma | 3a Gonbmmx 06beMOB HHpOpMaA
OTPaMMHBIX CPE/ICTB, B TOM 9UC | 3= | Bl | yyy ¢ yenons3oBaHMeM Iporpa | Lum ¢ KCMOJIB30BAHHEM MPOTPA
JIe OTEYECTBEHHOT'O TIPOM3BOJICT KA [ o RStudio vver RStudio
Ba

Tabnuua 3amonHAeTcss B COOTBETCTBUU ¢ pasnenoM 2 Paboueil mporpamMMbl TUCHMILUIMHEI
(Momyst).

3 IlepeyeHb OLIEHOYHBIX CPEICTB

Ta6muua 3 — [lepeueHb OIIEHOYHBIX CPEACTB MO TUCHUILIAHE (MOIYIIIO)

HanMeHOBaHHE OLICHOYHOTO CPEACTBA U TP
Kourponupyembie mianupyemsie pesy | KoHTponupyembie TeMbI encrasnenue ero 8 ®OC
JBTATHI O0yYECHUS JUICIUTLTHHBI 5 TIpoMeskyTouHas at
Texymuii KOHTPOIIb
TecTarms
3aouHas popma o0ydeHHUs
P/1 3HaHHE : OCHOBHBIX METO
1.1. BBeaenue B aHanmu3 6
JI0B 00pabOTKHY 1 aHATU3a CobecenoBanne Tecr
OJIBIIINX JAHHBIX
OOJIBIINX JaHHBIX
P2 YMeHHE : IPOBOAUTE cpaB | 1.1. Benenue B ananus 6 | ITpakTuueckas pa6o Tecr
HPITCJIBHI)Iﬁ aHaJIn3 U BI)I6 OJIBIIMX JJAHHBIX Ta
Op CTaTUCTHYECKUX METOJ
OB JUIS AHATH32 KOHKPETH 1.2. Mertonsr 06paboTKH, . ;
BIX JAHHBIX aHaNIM3a U BU3YAIH3alnuu pakriyeckas pabo | .
0OJBIINX NaHHBIX B TIPOT Ta
pamme RStudio.
P13 HaBbiku : npumeneHus ct
ATHCTHIECKUX METOMOB I 1.2. Metonsr 06paboTKH,
151 00paboTKH U aHAIH3a aHaJM3a v BU3yaJIH3aiun [pakTrndeckas pabo Teer
6ospmmx 06eMOB HH(GOP | OONBMINX AAHHBIX B IPOT Ta
Maluy ¢ ucnons3oBanueM | pamme RStudio.
nporpammMel RStudio

4 Onucanue nmpoueaypbl O€HUBAHUA

KauectBO cpOopMHUPOBAaHHOCTH KOMIICTCHIIMH Ha JIaHHOM JTale OICHUBAETCS 10
pe3yibpTaTaM TEKYIIUX W MPOMEKYTOYHBIX aTTECTAlMH MPHU IMOMOIMU KOJUYCCTBEHHOH OICHKH,
BBIp@KCHHOW B Oamax. MakcumanbHasi cymMma OaJioB MO AMCHHMIUIMHE (MOmynio) paBHa 100
Oammam.



OueHouHOE CPEACTBO
Buzn yuebroit nesrensHocTH OT4eT 1o BEITOTHEHHBIM IIpa .
CobecenoBanne Hrorossrit Tect  |Hroro
KTHYECKHM paboTam
Jlexuun 10 10
[IpakTuueckue 3aHATUA 60 60
CamocrosiTenbHas padbora 10 10
Hrorosas arrectanus 20 20
Utoro 20 60 20 100

Cymma GaisioB, HaOpaHHBIX CTYAEHTOM IO BCEM BHUAaM yueOHOM NesATeNTbHOCTH B PaMKax
JTUCIUIUIMHBL, IEPEBOJUTCS B OLIEHKY B COOTBETCTBHUHU C TaOIHUIIEH.

Cymma 6auioB | Omenka 1o POMEKY
o XapakTepHCcTHKa KauyecTBa C(OOPMUPOBAHHOCTH KOMITETEHIUH
0 JUCHUTIIINHE TOYHOHU aTTECCTAlluH
CTyaeHT 1eMOHCTPHPYET COPMHPOBAHHOCTh JHUCIHUILUIMHAPHBIX KOMIIETEHINH, 00
HapyKMBaeT BCECTOPOHHEE, CUCTEMAaTHIeCKoe U NTy0OKoe 3HaHHe y4eOHOTro MaTep
0191 10 100 «3a4TeHO» / Haja, yCBOUI OgHOBHyIO nnTi:paTypy Y 3HAKOM C JIOTIOJITHUTEJIBHON JIUTEPATypOH, pe
«OTIIMYHOY» KOMEH/IOBaHHOI IPOrpaMMoi, yMeeT CBOOOIHO BBINOIHATH IPAKTUUECKUE 3a1aHN,
IIpelyCMOTPEHHbIE IPOrpaMMOii, CBOOOIHO ONlepHpyeT MPUOOPETEHHBIMU 3HAHUSIM
U, yMCHUSMH, IPUMEHSCT UX B CUTYyaLUsIX IOBBIICHHOHN CI0KHOCTH.
CTyIeHT IeMOHCTPHPYET C(HOPMUPOBAHHOCT JUCLMIUIMHAPHBIX KOMIIETCHIUH: OC
76 10 90 «3a4TeHO» / HOBHBIE 3HAHUS, YMEHHS OCBOCHBI, HO JIOITYCKAIOTCS HE3HAUUTENIbHBIE OMNOKH, HET
ot 76 no o
«XOpOIIO» OYHOCTH, 3aTPyJIHEHHS NIPY aHAIMTHYECKUX ONEPALUAX, IEPEHOCE 3HAHUM U YMEHU
1 Ha HOBBIE, HECTAHIAPTHLIE CUTYALUH.
CryzneHT 1eMOHCTpupyeT chOPMUPOBAHHOCTD AUCHUIIMHAPHBIX KOMIIETEHIHUI: B X
«3a4TeHO» / 0J1¢ KOHTPOJIEHBIX MEPOIIPUSITHH JOMYCKAIOTCS 3HAYUTENbHBIE OIIMOKH, IPOSIBIISIETC
ot 61 o 75 «YJIOBJIETBOPUTENLH s1 OTCYTCTBHE OTJICJIbHBIX 3HAHUI, YMEHUN, HABBIKOB 110 HEKOTOPBIM JUCHUIUITMHAPH
o» BIM KOMIIETEHIUAM, CTYAE€HT HCIBITHIBAET 3HAYUTEIbHBIE 3aTPYAHEHUS IIPU OIIEPUP
OBaHWM 3HAHUAMU M YMEHHUAMH IPU UX NIEPEHOCE HA HOBBLIE CUTYaALMH.
«HE 3a4TeHO» /
or 41 10 60 VY crynenTa He c()OpMUPOBAHEI AUCIUILIMHAPHBIE KOMIICTCHIIUH, ITPOSIBISIETCS HEO
«HCYMOBJICTBOPUTCIL | craroupocTs 3HAHUHN, yMEHH, HABBIKOB.
HO»
«HE 3a4TeHO» /
ot 0 110 40 JucuuIuiiHapHble KOMIETeHIMH He c(OpMHUpOBaHbL [IposBISeTCS MOJIHOE WM
«HCY/OBJICTBOPUTEIb [IPaKTUYECKH [IOJHOE OTCYTCTBUE 3HAHUI, yMEHUI, HABBIKOB.
HO»

S IlpumepHBIe OLICHOYHBIE CPeACTBA

5.1 IlpumepHBbIii IepevyeHb BONPOCOB M0 TeMaM

KonTposabHbIe BONPOCHI 1l co0eceq0BaHMs 10 TeMaM
Tema 1. BBenenue B ananu3 601bmux qaHHBIX. O030p HCTOYHUKOB WH(OPMALIUH.

Jaiite onpeneneHue MOHATHIO «HH()OPMAIIHOHHBIE PECYPCHI».
Urto o3HauaeT «MHGOPMAITMOHHBINA TTOUCK)» ?
HNudopMannoHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTHUH, YTO 3TO?
[lepeuncnnte OCHOBHBIE KOMITOHEHTHI TpoIIecca IMOMcKa HH(POPMAIIHH.
Omnpenenure NOHATHE «UH(DOPMALIMOHHBIE CUCTEMBI.
OxapaxkTepu3yiTe nopTan OTKPHITHIX JaHHBIX PO.
Omnpenenure CylIHOCTb MOHIATUS «OOJbIINE JAHHBIE.
Onpenenute nousatue Data Mining.
KaxoBbI rimaBHbIe IPOOIEMBI O€30MTACHOCTH «OOJIBIINX TAHHBIX»?
JlaiTe XapakTepUCTUKY MPUHIMITY Oe30macHOCTH «intelligencey.
Tema 2. TexHonoruu XxpaHeHust 1 00pabOTKH OOJBIINX JAHHBIX.

SR DD =

—

1. Tlepeuncnure TEXHOIOTUH XPAHEHHS OONBIINX JaHHBIX.



XapakTepUCTUKH CUCTEMBI XpaHeHus AaHHbIX RCS.
Ananuz 6onpmmx qaHHbIX B QlikView.
XapakTepuCTUKH CUCTEMBI XpaHeHus JaHHbIX [lonnbaiiT.
Kakue moznenu naHHbIX Bbl 3HaeTe?
Uro BKIIIOYAET MepBUYHAS 00pabOTKa JaHHBIX?
Tema 3. CoBpeMeHHbIE TPOrPaMMHBIE CPEICTBA aHAIN3a OOJIBIIUX 00BEMOB HH(POPMAIIUH.

SARNANE Sl

1. Ilepeuncnure mporpaMMHBIE CPEICTBA aHAM3a IAHHBIX: TUIATHBIE U O€CTUIaTHEHIE.
[IpeumymiecTBa paboTa ¢ naHHBIMU B Tiporpamme R-Studio.
3. KakoBbI BO3BMOXHOCTH TPECTABICHUS JaHHBIX B Tporpamme R-Studio?
Tema 4. CtaTuCTHYECKHE METOIBI aHAJIN3A JAHHBIX.

—

OnummTe CBOMCTBA HOPMAIBHOTO PACIIPECIICHHUS.
Omnpenenure pa3nuuus MEXy apaMeTPUIECKUMU, HETTapaMETPUIECKUMU U
HOMUHaJIbHBIMU METOJAMHU.
Kpurepuu as1s1 onpenesneHus pa3inyuii B BBIOOpKax.
OnuirTe OCHOBHYIO HJI€I0 KOPPEISALMOHHOTO aHAIN3a.
UYro nokassiBaeT koddunueHT koppemnsauun [Tupcona?
KoadduiumeHTs! CBSI3U MEX/1y EPEMEHHBIMU, HE TOJUUHSAIOUIMMHUCS HOPMAJIbHOMY 3aKOHY
pacnpeeseHus.
7. Jlisg 4yero npuMEHsIOT pEerpecCUOHHBIN aHaIu3?
8. Tunel perpeCCHOHHBIX MOJIENIEH.
9. Kak npoBepuTh aIeKBaTHOCTh MOCTPOECHHON PErPECCUOHHON MOAETN?
10. OcHoBHas uzaest AMCHEPCUOHHOTO aHAIN3A.
11. CyuiHocTh KJIacTepHOro aHajau3a.
12. Jlyis 4ero ucnoiab3yroT TUCKPUMUHAHTHBIN aHaln3?
13. Ilenu npumeHeHUs (PaKTOPHOTO aHAIIN3A.
Kpamkue memoouueckue ykazanus
CobecenoBaHue MPOBOAUTCS TMOCIIE U3YUYEHHS] COOTBETCTBYIOIIEH TeMbl. [IpenonaBarens B
YCTHOM (hopMe 3a/1aeT BOIPOCHI CTYACHTaM Ha JICKIIUOHHBIX 3aHATHUSAX.
IlIxana oyenku

»

SIS

Ne Bammer Omucanne

5 16-20 [IpoueHT MpaBHIBHBIX B 00OCHOBAHHBIX OTBETOB OT 95% 10 100%

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

3 6-10 IIpoueHT MpaBHIBHBIX OTBETOB C IIOMOIIBIO HABOAAIINX BOIPOCOB OT 65 10 79%
2 0-5 IIponeHT npaBUIbHBIX OTBETOB OT 45 10 64%

5.2 Ilpumepsl 3a1aHUI 1151 BHINOJHEHHUS NPAKTHYECKUX padoT

Tema 1. COOp AaHHBIX U3 PA3IMYHBIX UCTOYHUKOB B ceTh MHTepHeT. IlopTanm oTKpBITHIX
nanubix P®. Xpanenue nanueix B nporpamme MS Excel.

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

Tema 3. 3nakomcTBO ¢ mporpammoii RStudio. Cuarakcuc. IlpencraBieHHe HCXOIHBIX
JIaHHBIX B mporpamMMe RStudio (BeKTOpbI, MAaCCHBBI, MATPHUIIBI, CITUCKH, TAOJIUIIBI ).

Tema 4. Bribopka u npeoOpa3zoBaHHe UCXOIHBIX JaHHBIX B mporpamMe RStudio. Ynanenue
MPOMYIICHHBIX 3HAYCHH.

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

Tema 6. Bo3amoxHOCTH Tpaduieckoro npeacraBieHus nHdopmaiuu B mporpamme RStudio:
rpaduueckue GyHKIUU OTOOPaKEHHUS OJTHOMEPHBIX U MHOTOMEPHBIX JaHHBIX, IpauueCKUil BEIBOA
C HMCIIOJIb30BaHUEM TpapUUECKUX MapaMETPOB.

Tema 7. 3akoHBI pacrpeielieHus BEpOsSTHOCTEM, peann3oBaHHble B R. [IpoBepka naHHBIX HA
HOpPMAaJIbHOCTh pacnpenaeneHus: kpurepun lanmpo-Yunka, Kommoropoa-CmupHOBa u  1p.
YPpOBEHb CTATUCTUYECKOI TOCTOBEPHOCTH.



Tema 8. CpaBuenue BbiOOpok. Kpurepmii Crtbrlonenta, Kpurepmii cormacust Xu-KBajpaT
[Tupcona, Kpurepuit Konmoroposa-CmupHoBa.

Tema 9. Hemapamerpuueckue METOIbl CpPaBHEHHUs [UIsl 3aBUCUMBIX W HE3aBHCHMBIX
BBIOOpOK: KpuTepuii YuikokcoHa, kpurepuii Kpackena-¥Yommca.

Tema 10. Koppensimonnsni ananmu3. Pacuer xoaddurmentoB xoppemsmuun I[lupcona,
Cnupmena, Kenpanna

Tema 11. PerpeccuonHslii ananu3 (JuHEHas 3aBUCUMOCTH). IlocTpoeHue muHEIHON
Mozenu. [IpoBepka ageKBaTHOCTH MOCTPOEHHON MOJIEIH.

Tema 12. PerpeccuoHHbi aHanu3 (HEIUHEWHAs 3aBUCUMOCTh). OmnpeneneHue BHUAA
3aBucuUMOCTH. [locTpoenne moaenu. [IpoBepka agekBaTHOCTH MOCTPOEHHON MOJIENH.

Tema 13. OgHO(paKTOPHBIN TUCTIEPCUOHHBIN aHAIN3.

Tema 14. MHOTO()aKTOPHBIN AUCTICPCUOHHBINA aHATIH3.

Tema 15. @akTopHbIN aHAIN3.

Tema 16. KnactepHslii ananus.

Tema 17. Bo3moxHOCTHM Trpaduueckoro mpeacTaBieHuss HHGOpManuu B Mporpamme
RStudio: rpaduueckne ¢GyHKIEM OTOOpaXKeHUs OMHOMEPHBIX M MHOTOMEPHBIX JIaHHBIX,
rpaduuecKuii BBIBOJI C UCIIOIb30BAaHUEM TpapHUUECKUX ITapaMeTPOB.

Kpamkue memoouueckue ykazanus

Ha BhImonHeHue 0THOM MpakTU4eCKoi paboThl OTBOAUTCS HE O0Jee OJHOTO JBYX4aCOBOTO
3aHsATH. [locie BRIMOTHEHUS KaXKION MPAKTHYECKOW paOOThl CTYACHT JOJKEH MPEICTaBUTh OTUET
B BUJE CKPUIITA C ONMHCAHMEM IOJIYYEHHBIX PE3YJBTAaTOB, a TAKXKE, OTBETUTh HA COITyTCTBYIOLIUE
BOIPOCHI 110 TEME.

IlIxana oyenku

Ne Baner Ornucanue

CTyIeHT JeMOHCTPUPYET YMCHHUS Ha HTOTOBOM YPOBHE: yMEET CBOOOIHO BBIOJIHATH IPAKTHYCCKU
5 47-60 € 3aJ1aHus, IPESYCMOTPEHHBIE IPOTPAaMMOM, CBOOOIHO ONIEpUPYET MPHOOPETCHHBIMHU 3HAHUSIMU H Y
MCHUAMMU, IPUMEHACT UX B CUTyallUAX MTOBBIIIICHHON CJI0KHOCTH.

CTyIeHT JeMOHCTPUPYET YMCHHUS Ha CPETHEM YPOBHE: OCBOMJI OCHOBHBIE YMEHHSI, HO JIOITyCKaIOTCS
4 3246 HEe3HAYUTEJIbHBIE OIIMOKH, HETOYHOCTH, 3aTPYJHEHUS MTPU aHATUTHYECKHUX ONEPaLisX, IepeHoce y
MEHUI Ha HOBbIE, HECTAHAAPTHbIE CUTYALIH.

CTyzeHT JeMOHCTPUPYET yMEHUS U HAaBBIKM Ha 0A30BOM YPOBHE: B X0/1€ KOHTPOJIBHBIX MEPOIPHATH
I 1OITyCKAIOTCsl 3HAUNTEIIbHbIE OLTMOKY, IPOSIBISETCS OTCYTCTBHE OTAEIBHBIX YMEHUI, HABBIKOB 110

3 26-31
JAUCHUIIIMHAPHBIM KOMIIETCHIMUAM, UCHBITBIBAIOTCA 3HAYUTCIILHBIC 3aTPYIHEHUS ITPU OIICPpHUPOBaHU
1 YMCHUSIMHU U ITPU UX IIEPEHOCEC Ha HOBLIC CUTYalluH.

2 0-25 CTyZ[eHT JACMOHCTPUPYET YMEHHMS U HAaBbIKU Ha YPOBHEC HUXKE 6a30Boro: TMPOSABJIACTCA HEAOCTATOYHO|

CTb yMeHHﬁ M HAaBBIKOB.

5.3 UToroBmlii TECT

JlaHHbIE - 3TO

a) axTel, XapaKTepU3YIOINE 00BEKTHI, TPOIECCHI, IBJICHHS MPEAMETHON 00JIacTH

b) maHHBIE, paccMaTpUBaeMble B KAKOM-JIMOO KOHTEKCTE, U3 KOTOPOTO MOJIb30BATENIb MOKET
COCTaBHTH COOCTBEHHOE MHECHUE

C) 3aKOHOMEPHOCTH MpOOJIEeMHON 00J1IacTH, MOJYyYEHHBIE B pe3yiabTaTe MPaKTHUYECKOU
JESITETPHOCTH U MPO(ECCHOHAIBLHOTO OIBITA, MO3BOJSIONIME CICIUAIMCTAM CTaBUTh M pEIIaTh
3aJ]a4M B ATOU 00JaCTH

d) cBenenus, mepenaBaeMble JFOAbMHU YCTHBIM, IMCbMEHHBIM WIIH JPYTUM CIIOCOOOM

Kakum nmpuzHakoM He 00agatoT 60IbIIre JaHHbBIE?

a) MHOTOOOpa3ue JTaHHBIX;

b) TOCTOBEPHOCTH JIAHHBIX;

C) CKOPOCTh HAKOIUICHUS JaHHBIX;

d) Tunu3anuen uCXOIHBIX TaHHBIX.

Cnabo CTpyKTYpHpPOBaHHBIC JaHHBIC MOTYT OBITh 3allUCaHbl B (hopMe

a) Ta0umir;

b) OTaeNBHBIX BEKTOPOB (CTPOK);



C) 3amnucei Mpou3BOIBHOM MOCIEA0BATEILHOCTH;

d) TaGauIl 1 OTHOIICHHIA.

HecTpykTypupoBaHHbIE TaHHBIE MOTYT OBITh 3aMCaHbI B opMe

a) Ta0umir;

b) 3amucel MpoOU3BOIHHOM MMOCIIEIOBATEILHOCTH;

¢) TaOJUIl U OTHOIICHUH;

d) 3ammcel TpON3BOIHHON JJTUHBL.

AHaIIUTHK- 3TO

a) CIEeIMAUCT, 3aHUMAIOIIMICS aHaIM30M B PA3IUYHBIX cdepax [eSATEIbHOCTH U
pa3paboTKOI MoJIeNIeH Jisl MPOBEICHUS aHATTN3a,

b) crienmanuct B BEIOpaHHOW MPEeIMETHOM 001acTH;

C) COTPYJHHMK BBITIOTHSIONINX y3KUH KPYT 3a7a4 B BEIOpaHHOI 00nacTu;

d) coTpyiHUK, KOTOPBI UMEET OMBIT B IPOrPaMMUPOBAHUU.

DKCIepT - 3TO

a) CIEUMATUCT, 3aHUMAIOIIMKCA aHaJIM30M B pa3IMYHBIX OO0NACTAX JAEATEIbHOCTH U
pa3palboTKoil Mozenet Jis MPOBEICHUS aHATTN3a;

b) cnenuanucTt B BHIOPAaHHOM NMpeIMETHON 00J1aCTH;

C) COTPYAHMK BBIMOJIHAIOIMNX Y3KUI KPYT 3a/1a4 B BBIOpaHHOM 00sacTu;

d) coTpyIHUK, KOTOPBI UMEET OMBIT B TPOTPaMMHUPOBAHUU.

Knaccudukanus -

a) HEKOTOpHIM HaOOp omepanuii Hajx 0a30l JaHHBIX, KOTOPBIM paccMaTpuBaeTCs, Kak
€IMHCTBEHHOE 3aBEpIICHO, C TOYKM 3pEHHs TIOJb30BaTelsd, JACWCTBUE HAJ HEKOTOPOH
uH(pOopMaIre, OOBIYHO CBS3aHO C OOpaIeHUEM K 0a3e TaHHBIX;

b) pa3HOBUIHOCTH CHCTEM XpaHEHMs, OPHEHTHPOBAHA Ha MOJICPXKKY Ipoliecca aHaiu3a
JAHHBIX U UX LIEJTOCTHOCTb;

C) BBICOKOypOBHEBBIC CpPEICTBA OTPAXKCHHS HWH(POPMAIMOHHOW MOJCTH W ONMUCAHUS
CTPYKTYpbI IaHHBIX;

d) aTO ycTaHOBIIEHHE 3aBHCHMOCTH JMCKPETHOW BBIXOJHOW MEPEMEHHON OT BXOJHBIX
MEePEMEHHBIX.

OOyuatorast BIOOpKA -

a) 9Ta rpynmnupoBKka 0OBEKTOB (HAOJIOACHHIT) HA OCHOBE JIAHHBIX, OMHUCHIBAIOIINX CBOMCTBA
00BEKTOB;

b) Habop MAaHHBIX, KaXAas 3alUCh KOTOPOTO TMPEACTaBIsET COOOW ydeOHBIH MpHUMeEp,
COZIepKAIIUH 3aJaHHbIE BXO/Ibl, U COOTBETCTBYIOLIUI IPABUIIBHBIN BBIXOJHON PE3YyJIbTAT;

C) BBISBICHHE B CBHIPHIX [AHHBIX paHEEe HEM3BECTHBIX, HETPUBUAIBHBIX, MPAKTHYECKU
MOJIE3HBIX M JIOCTYITHBIX HMHTEPIPETAUN 3HAHWN, HEOOXOAMMBIX JJIsi TPUHATHA PEIICHHHA B
pa3INuHbIX cepax 4eT0BeUeCKO! AeSITeIbHOCTH.

Ommbka oOydeHus -

a) 9TO omuOKa, TOMyIIeHHAs MO/ICTbIO Ha y4eOHOM MHOYKECTBE;

b) sT0 ommbKa, moTyYeHHas! Ha TECTOBBIX MPUMEPAX;

C) UMEHa, TUIIbI U Ha3HAUEHUSI MOJICH UCXOHON BBIOOPKH JaHHBIX;

d) Habop nmaHHBIX, Ka)/Aas 3alKuch KOTOPOrO IMpPEACTaBIseT coOOW yudeOHBIH mHpuMep,
COJIeprKallero 3aJaHHbIE BXObI, 1 COOTBETCTBYIOUINI MPaBUIbHBIN BBIXOIHOM pe3ynbTar.

JlanHble, paccMaTprUBaeMble B KAaKOM-THOO KOHTEKCTE, M3 KOTOPOTO IOJIb30BATENh MOKET
COCTaBUTH COOCTBEHHOE MHEHHE - 3TO

a) JIaHHbIC;

b) 3HaHUS;

¢) uadopmarus.

MHOX€eCTBO IPUMEPOB, UCTIONIB3YEMOE /ISl IPOBEPKU pabOTHl CKOHCTPYHPOBAHHONW MOJIEINH,
Ha3bIBACTCS

a) TECTOBBIM MHOKECTBOM;

b) MHOXECTBOM BXOJIHBIX IEPEMEHHBIX;

¢) 00y4YaroIIMM MHOKECTBOM;



d) MHOKECTBOM BBIXOJIHBIX IE€PEMEHHBIX.

Monensb (anroput™) Ha3bIBalOT 00yYaeMbIM €CIIU

a) MOZIeNIb OCYIIECTBIISICT HMHTEPAKTUBHOE B3aUMOJICHCTBUE C SKCIIEPTOM;

b) Mozens (aNropuT™M) CaMOCTOSITEILHO OOHAPYKHUBAET B JAHHBIX MPUCYTCTBYIONINE B HUX
3aKOHOMEPHOCTH;

C) MOJIeJb (aJITOPUTM) CAaMOCTOSATENIBHO UCIOJIb3YET U3BECTHBIE 3aKOHOMEPHOCTH.

Tabmuipl B 6a3ax JaHHBIX MPEIHA3HAYCHBI TS

a) XpaHEHUs JAaHHBIX 0a3bl;

b) or6opa 1 06pabOTKM TaHHBIX 0a3bl;

C) aBTOMaTHYECKOTO BHITIOTHEHUS TPYIITBI KOMaHT,

d) Bu3yanuszanum 1aHHBIX.

Data Mining Bxiitouaet B ce0s

a) oJIMH 0a30BbIN METO/I OOHAPYKEHUS 3HAHHM;

b) TOJIBKO CTATUCTHUUECKUE METO (bl 00PaOOTKU AAHHBIX JUIS U3BJICUECHUS 3HAHUM;

¢) 0OJIBIIIOE YHCIIO PA3TUYHBIX METOJIOB M3BIICUCHUS 3HAHHIA;

d) 6ombII0€ YKCTO CTATUCTUYECKUX METO/I0B U3BIICUCHHUSI 3HAHHIA.

L{enb0 MOCTPOCHUS MOJIENIN PETPECCUH MOYKHO Ha3BaTh

a) TMPOTHO3MPOBAHME YHCIOBOM 3aBHCHUMOW TEPEMEHHOHN, OCHOBBIBAsSCh Ha BBIOOPKE
HENPEPBIBHBIX U/UITU KaTETOPUATbHBIX IEPEMEHHBIX;

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

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

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

[enbro 3a1aun KJIacCU(PUKAIIUU MOYKHO Ha3BaTh

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

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

C) MCCIIEIOBAaHNUE B3aUMHOM CBS3H MEXITY 00bEKTaMU U/UITH COOBITHIMU;

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

[lenbio 3a1aum KITacTepu3aliiil MOKHO HA3BaTh

a) YMCIOBOM 3aBUCHUMON IEPEMEHHOM, OCHOBBIBASICh Ha BBIOOPKE HEMPEPBIBHBIX H/HIN
KaTerOpualbHbIX MEPEMEHHBIX;

b) o6bennHeHne 00BEKTOB WM HAOIIOEHUH, Ha OCHOBE OJIM30CTH 3HAYEHUN UX aTpuOyTOB
(Mpu3HAKOB);

C) UCCIIEZIOBAaHUE B3aMMHOM CBS3HU MEXTY O0BEKTaMU W/HIT COOBITHAMU;

d) pa3OueHnst MHOXKECTBAa OOBEKTOB MIJIM HAOJIOICHNU Ha allpUOPHO 3aJJaHHBIC TPYTIIHI.

Llenbto (hopMUpOBaHUS ACCOIUATUBHBIX MPABUII MOXKHO Ha3BaTh

a) YUCIIOBOW 3aBHCHUMOW TEPEMEHHOH, OCHOBBIBAsICh Ha BBHIOOPKE HEMPEPBHIBHBIX H/HIN
KaTeropHallbHbIX EPEMEHHBIX;

b) oObeanHEHNE 00BEKTOB MM HAOIIONCHUH, HA OCHOBE OJIM30CTH 3HAYEHUI MX aTpuOyTOB
(Mpu3HAKOB);

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

d) pa3Ouenns MHOXKeCTBa OOBEKTOB MIIM HAOIOICHUI HA allpHOPHO 3alaHHBIE TPYIIIHI.

K kmaccy nmpornosupytronmux 3agad Data Mining oTHOCUTCS

a) KllacTepHu3alus;

b) monck acCOMATUBHBIX MPABUIL;

C) perpeccusi;

d) Knaccudukarms.

JIBa OCHOBHBIX THIIA TAHHBIX B CTATUCTHKE

a) Ka4eCTBEHHBIEC U KOJIMYECTBECHHBIE;

b) KOJIMYEeCTBEHHBIE U CUMBOJIBHEIC;

C) TEKCTOBBIE U YHCIIOBBIE;



d) BEKTOpBI U MACCHUBBI.

Kpamxue memoouueckue ykazanus

WTOroBeIif TECT MPOBOIUTCS B 3NIEKTPOHHOU (hopMe BO BpeMs MOCIEIHET0 B y4eOHOM
Nepuoje MpakTuieckoro 3aHsaTus. Tect coctout u3 20 TecToBbIX 3agaHuil. Ha BeImoaHeHHe TecTa
orBogutcs 20 MuHYT. BOo BpeMs NpoBeneHHsA TecTa HCIOJIb30BAHUE JIMTEPATYphl U IPYIHX
MH(POPMALIMOHHBIX PECYPCOB JIOMYCKAeTCsl TOJBKO [0 MPEIBApUTEIFHOMY COINIACOBAHUIO C
IIPENOAABaTEIIEM.

LlIxana oyenku

Ne Bannst Onwucanue

5 16-20 IIponeHT npaBunbHeIX 0TBETOB OT 91% 10 100%
4 11-15 IIpouent mpaBuabHBIX 0TBETOB OT 80 10 90%

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

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




