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OILEHOYHBIE MATEPHAJIbI
no yucunminae OCHOBBI PABOTBI C BOJBIINMHAU JTAHHBIMUA
MNEPEYEHb KOMIETEHIUI C YKABAHUEM PE3YJIbTATOB

OBYYEHMSA U OTAIIOB UX ®OPMUPOBAHUA 11O JUCHUIIJIMHE

dDopmupyeMble

KOMIIeTeHIIUH
(k00 u HaumeHosaHue

KomnemeHyuu)

NHaukaTopbl 10CTHKEHUS
KOMIIeTeHI[ M
(k00 u HaumeHosaHUE
uHOukamopa)

Pe3ynbTatbl 06yyeHuUn (3HaHUA,
ymeHus)

YK-1. Cnioco0eH oCylmecTBJISTh
MONCK, KpUTHYECKU I aHATIN3 U
CHHTE3 HH(pOpMAHK, TPUMEHSIThH
CHCTEMHBII MOAX0 IJIsl peleHust
MOCTABJIEHHBIX 33124

YK-1.1. Ocywecrsnaet NOUCK
HeobxoaMmon nHbopmaLlmm,
OMNMPAACb Ha pe3y/bTaThbl
aHann3a NoCTaBAEeHHOM 3a4a4m

YK-1.1. 3-1. 3HaeT 0CHOBHble MeTOAbl
KPUTMYECKOro aHain3a U OCHOBbI
CMCTEMHOTO NoAxo4a Kak
obuweHay4yHoro metoaa.

YK-1.1. ¥-1. Ymeet aHanmM3nposaTtb
3334y, UCMoJb3yA OCHOBbI
KPUTUYECKOro aHaan3a U CUCTEMHOTIO
noaxopaa.

YK-1.1. ¥-2. Ymeert ocyLLecTBAATb
NOUCK HeobxoaMMOo gns pelleHuns
NocTaB/IeHHOM 334341 MHPOpMaLMK,
KPUTUYECKM OL,eHMBasA HaLeKHOCTb
Pa3INYHbIX UCTOYHUKOB
nHpopmauum.

OIIK-2. CniocobeH ocymecTBJIsSITh
cbop, 00padoTKy U
CTATHCTHYECKHH aHAJIN3 JAHHBIX,
H606XOHHMBIX AJISl pellIeHus
MOCTABJIEHHBIX IKOHOMHYECKHX
3aaad.

OMNK-2.1. icnonb3yeT OCHOBHbIE
MeToAbl, CpeAcTBa NONYYEHUS,
npeacTaBAeHUs, XpaHeHUA U
06paboTKM CTaTUCTUYECKUX
OaHHbIX.

OMNK-2.1. 3-1. 3HaeT meTOoAbl NOUCKA
M cuctematmsaumm uHdopmauum ob
3KOHOMMUYECKMX npoveccax n
ABNIEHUSAX.

ONK-2.1. Y-1. Ymeer paboTaTb C
HaLMOHA/IbHbIMU U
MeXKAYyHapoAHbIMMN 6a3aMm AaHHbIX C
uenblo noncka nHbopmaumuy,
HeobxoaMMON ANs pelleHus
NMOCTaB/€HHbIX 3KOHOMMYECKUX
3agau.

OMNK-2.1.Y¥-2. YmeeT paccunTbiBaTb
9KOHOMMYECKMNE U COLMABHO-
9KOHOMMYECKME NOKasaTenu,
XapakTepusylowme AesTeNbHOCTb
XO3ANCTBYIOLWMX Cy6BEKTOB Ha OCHOBE
TMUNOBbIX METOAMK U AENCTBYIOLWEN
HOPMaTUBHO-NPaBOBOW H6asbl

OnMK-2.1.Y-3. Ymeert npeacrasutb
HarNA4HY BU3yanm3aumio aHHbIX.

OMNK-6. Cnocob6eH noHMMaTb
NpUHUMUNDbI paboTbl
COBpPEMEHHbIX
MHPOPMALMOHHbIX TEXHO0TUiA
M UCNONb30BaTb UX ANA
peweHna 3agav
npodeccuoHanbHoOM
[eATeNbHOCTU

OMNK-6.1. Ucnonb3yer
COOTBETCTBYHOLLME COAEPKAHNIO
npodeccMoHanbHbIX 3a4au
coBpeMeHHble undposbie
MHPOPMALMOHHbIE TEXHONOTUM,
OCHOBbIBAACh Ha MPUHLMMAX UX
paboTbl

OMK-6.1. 3-1. 3HaTb: XapaKTEPUCTUKHK
COOTBETCTBYHLUUX COAEPIKAHMUIO
npodeccMoHanbHbIX 3a4au
COBPEMEHHbIX LMdpPOBbLIX
MHPOPMALNOHHbBIX TEXHONOTUI

OlMK-6.1. Y-1. YmeTb: MCNONb30BaTb
coBpemeHHble undpoBble
MHPOPMALMNOHHbIE TEXHOIOTUN ANA
pelueHns 3a4a4 npodeccuoHabHOM
LEeATeNbHOCTH




OMNK-6.2. [ToHMMaeT NpUHUMNbI OMMK-6.2. 3-1. 3HaTb: NpUHLUMMbI

paboTbl COBpEMEHHbIX paboTbl COOTBETCTBYHOLLMX
uMPppoBbIX MHPOPMALMOHHbIX coaepKaHuio npodeccMoHaNnbHbIX
TEXHO/IOMMIM, COOTBETCTBYIOWMX | 33434 COBPEMEHHbIX LLUPPOBbIX
COAEPKaHUIO MHPOPMALMNOHHBIX TEXHONOTUN
npodeccMoHanbHbIX 3a4au OlMK-6.2.Y-1.

YmeeT NpumeHaTb NPUHLMMbI PaboTsbl
COOTBETCTBYIOLMX COAEPIKAHNIO
npo¢eccnoHanbHbIX 3a4au
COBPEMEHHbIX LMPPOBbIX
MHGOPMALMNOHHbBIX TEXHOIOTUI

METOAUYECKHUE MATEPHUAJIbBI, XAPAKTEPU3YIOIIUE OTAIIbI
®OPMHUPOBAHUA KOMIIETEHIIUM

Ilepeyenn y4eOHBIX 32JaHUI HA ayIMTOPHBIX 3AHATHAX
Tembl 111 IpoBeeHU I'PYNIIOBLIX AUCKYCCHI

Tema 1. OcHoBbBI BoJIBLIINX JaHHBIX
Nupukaropsl noctukennsi: YK-1.1., OIIK-2.1, OIIK-6.1., OIIK-6.2.

1. Yro Takoe OoJblINEe JaHHBIC?

2. Meroauku aHanau3a OOJIBIINX JaHHBIX

3. AHanuTH4YECKUI MHCTPYMEHTapHU

4. PpIHKY pemIeHH 1151 yIpaBieHus OOIbIIMMH TaHHBIMU

5. Teopwus u npakTuKa OOJBIINX JAHHBIX B OTPACIISIX

6. Kak wucnonp30BaTh aHAIWTUYECKHE JAHHBIE UIA pa3paboTKu KadecTBeHHBbIX IUT-
CEpPBUCOB

7. bonbuue nanneie (big data) B uHGOPMaMOHHBIX TEXHOIOTHSIX.

8. COBOKYNHOCTb MOAXO0J0B, HHCTPYMEHTOB U METOJI0OB 00pabOTKM CTPYKTYPUPOBAHHBIX U
HECTPYKTYPUPOBAHHBIX JAaHHBIX OTPOMHBIX OOBEMOB H 3HAYHTEIBHOTO MHOTO00pasus JUis
HOJYYEeHUs] BOCHIPUHUMAEMBIX YEJIOBEKOM pE3yJbTaToB, F3(PPEKTHUBHBIX B YCIOBUSAX HEMPEPHIBHOIO
NPUPOCTA, PACIIPEICIICHIUS TI0 MHOTOYHCIICHHBIM y3J1aM BBIUUCIIUTENILHON CETH, CHOPMHUPOBABIINXCS
B KoHIe 2000-x rofioB, aJbTepHATUBHBIX TPAJAULMOHHBIM CHCTEMaM yIpaBieHus 0a3aMu JaHHBIX U
pemieHusM kiacca Business Intelligence.

9. B 1aHHyr0 cepui0 BKJIIOYAIOT CpPEACTBa  MAacCOBO-NapajuleIbHON  00paboTKU
HEONpPeaeNIEHHO CTPYKTYPUPOBAHHBIX JaHHBIX, TpPEXIE BCEro, pemeHussMu karteropun NoSQL,
anroputMamu MapReduce, nporpamMmmubIMu Kapkacamu 1 6ubinorekamu npoekra Hadoop.

10. B kauecTBe OmpeAeNsOIUX XapaKTEePUCTUK JUIsl OOJIbIIMX JaHHBIX OTMEYAI0T TpU V:
00bEéM (aHri. volume, B cMbicie BenM4YMHBI (pusnyeckoro oo6béMa), ckopocTh (aHria. velocity B
CMBICIIaX KaK CKOPOCTH TPUPOCTAa, TaK W HEOOXOJUMOCTH BBICOKOCKOPOCTHOH 00pabOTKH u
HOJY4YEeHHUs] Pe3yJIbTaTOB), MHOrooOpas3ue (aHri. variety, B CMbICIE BO3MOXXHOCTH OJHOBPEMEHHOMN
00pabOTKH PA3TUYHBIX THIIOB CTPYKTYPHUPOBAHHBIX U MOJIyCTPYKTYPHUPOBAHHBIX JAHHBIX ).

11. MadopManmoHHO-aHATUTUYECKUX CHCTEM.

12. CtpykTtypa cpenctB cOopa u 10paOOTKU JaHHBIX.

13. CnocoOsl U cOCTaB CPEJICTB NPeOOpa30BaHUs JAHHBIX.

14. Cpenpl pa3paboTKu cpeacTB cOopa, AOPAOOTKH JAHHBIX U HHGOPMAIIMOHHBIX XPAHUIIHIIL.

15. OcHOBHBIE NPUHIIMITBI TOCTPOSHUSI CTPYKTYPbl HH(POPMAITMOHHBIX XPAaHUIIULIL.

Tema 2. O6padoTka 00bIINX JAHHBIX.
Nupukaropsl noctukenunsi: YK-1.1., OIIK-2.1, OIIK-6.1., OIIK-6.2.
1. BigData u ananuTika B peaJbHOM BpEMEHHU




BigData u 1ieHoBast moyiMTHKa B 00paboTKe JaHHBIX KJIHMEHTOB
00630p TeXHOJIOTHI XpaHEHUS OOJIBIIINX JTAHHBIX.
ba3bl nanHbIx. CucTeMsl ynpasieHus 6a3aMu J1aHHBIX. MoJenu TaHHbIX.

5. TlonroroBka MCXOJHBIX JAHHBIX JUISl aHajdW3a: MEpBUYHAs 00pabOTKa M BHU3yaIH3aLUs
UMEIOUINXCS JaHHbIX.

6. OCHOBHBIE TOHATUS MaTEMAaTHYECKOW CTATUCTUKH.

7. Metonsl  aHanM3a  JAHHBIX:  JECKPUIITUBHAs  CTaTUCTUKA, [apaMETpPUUYECKUE,
HenapaMeTpuuecKkue, HOMUHAJIbHBIE METObl (KOPPEISIMOHHBIN, perpecCHOHHBIHN, AUCIIEPCUOHHBIN
aHaJU3bl, KJIACTEPHBIH, JUCKPUMUHAHTHBIHN, (DaKTOPHBINA aHATU3BI).

8. IlpuHuunbel THOKOM AapXUTEKTYphl JAHHBIX W  OTKPBITBIX CHUCTEM, KOTOPBIMHU
pYKOBOACTBYIOTCA ITpH cozpanuu MAC.

9. HudopmanuoHHbI 00MeH, CBA3aHHBIN C aHAJTUTHYECKON paboToil.

10. Ilonste o Metamanubix (M/I), 6a3e MeTagaHHBIX - PEMO3UTOPHM, HCIIOJIB3YEMBIX B
MH(GOPMAIMOHHOM XpaHWINIIE.

11. IlpuHIMITEI TOCTPOEHUS HH(POPMAIIMOHHBIX XPAHUIIHIL.

12. TpeboBaHusi K Ka4deCcTBY JMAaHHBIX W CIOCOOBI €ro oOecmedyeHus TpH 3arpy3ke B
UH(POPMALIMOHHOE XPAaHUIIUIIIE.

13. IIpoGnembl, pa3pemiaeMble MNpU NPUBEACHWU JAHHBIX K €IUHOHW  CTPYKTYype
MH(POPMALIMOHHOTO XPaHWINIIA.

14. Konuenuuu nocTpoeHust CTPYKTYp XPaHUIIUI] TaHHBIX.

15. Ha3naueHue, COCTaB U BBINOJIHAEMbIE (PYHKIIUN 0a3bl METaJaHHbIX - perno3utopus UX.

16. IlpuHumns! coznanus penozuropus MX.

17. Dnementsl Mozaenei maaHHelx WX (daxT-Tabmuma, TaOIUIBl U3MEPEHUH, KOHCOJIbHBIC
TaOIHIIBI).

Rl N

Tema 3. AHaIu3 1 U3BJIeYeHHE JaHHBIX
HNuaukaropsl goctuxkenns: YK-1.1., OIIK-2.1, OIIK-6.1., OIIK-6.2.

1. ILlenu pakTOpHOro aHANM3A.

2. IlporpammHbIC CpeacTBa aHaim3a MaHHBIX: Statistica, SPSS, Excel u apyrume; ux
IIPEUMYIIECTBA U HEAOCTATKH.

3. IlpencraBieHue UCXOAHBIX JaHHBIX B mporpamme R-Studio.

4. SQL over BigData. Hive

5. TlpobGiema cMmemieHus TaHHBIX B 00pab0TKe OONBIINX JaHHBIX

6. Ilpumenenune SQL B IT unnyctpun

7. Cpasnenue pemenuii Hive 1 MapReduce Ha npumMepe 3a1a4 aHayimsa JIOTOB

8. Beyond MapReduce. Spark

9. MamuHHoe 00y4yeHre Ha OOJIbIINX TaHHBIX

10. Anroputmsl a1t paboOThI C OOJIBIIUMU TAHHBIMU

11. Metoasl OHJIAH 00yUYEHUS

12. T'panueHTHBIN CITyCK

13. Pemenue 3a1au kiacTepu3auy Ha OOJIBIINX JTAHHBIX

14. 3apmaua moxacueta cnoB B natacere (WordCount)

15. 3anaum u conepxkanue onepatuBHoro (OLAP) ananuza.

16. Knaccudukarus UT-ananuza no pexxumy v TeMIy.

17. ®yHKUMY, BBITOIHAEMBIE IPOLEAYPAMH CEYEHUE U TTIOBOPOT.

18. @yHKIMM, BHIIOIHSAEMBIE IPOLIEAYPAaMH CBEPTKA U pa3BEPTKA.

19. ®yHKuMM, BBITOIHAEMBIE POLEAYPAMHU TPOCKIUS U TOCTPOECHUE TPEHIOB.

Tema 4. TexnoJsiorusi Data Mining
HNuaukaropsl goctukenns: YK-1.1., OIIK-2.1, OIIK-6.1., OIIK-6.2.



BBenenue B MHTEIEKTYalbHBIN aHAIN3 JaHHBIX
CyObeKTHBIE 1 OOBEKTHBIE CUCTEMBI.
[lepBas Mojenb ynpaBieHUs (BHEIIHEE YIIPABICHUE).
4. CpaBHUTEIbHBIA aHAJIN3 MOAXO/0B K MOHATHUIO YIPABJIEHUS: KaK CPEICTBO JOCTHKEHUS
1eJM, KaK MPOLECC YIPaBISIOMUX BO3ACHCTBUI, Kak mporecc 00paboTku nHpopMaluu.
5. VYnpaBneHue Kak Mpouecc BbIOopa U MPUHATHUS PELICHHH.
6. Bropas Mozens ynpaBieHUs - aBTOMaTU4YECKOE yIIPABICHHUE
7. TlpenBaputenbHas 00pabOTKa JaHHBIX
8. 3anmaua kiaccupukanuu ¢ o0yuyeHHEeM
9. OcHOBHBIE IPUHLIUIIBI TIOCTPOCHUS APXUTEKTYPbI
10. OGnacTu NpUMEHEHUS] METOJIOB MHTEIUIEKTYaJIbHOTO aHATU3a.
11. CucreMsbl paccyXI€HUI Ha OCHOBE aHAJIOTUYHBIX CITy4YaeB.
12. KnaccudukalioHHbIE U PETPECCHOHHBIE IePEBbs PEILICHHA.
13. BaiiecoBckoe 00yueHue (acCommarmm).
14. T'eHeTnMdeckue aarOpUTMBI.
15. DBoOMOIIMOHHOE MPOTPAMMHUPOBAHUE U AJITOPUTMBI OTPaHUYEHHOTO TIepedopa.

W=

Kpurtepun onenku (B 6aynax):

20 0ayuI0B BBICTABISETCA OOYyYaroIeMycs, €CJIM OH JIEMOHCTPUPYET BBICOKHUH YpPOBEHb
BJIAJICHUsS] MaTepPHAJIOM IO BCEM T€MaM JTUCKYCCHUH, IPEBOCXOJHOE YMEHHE (OPMYIHPOBATH CBOIO
MO3MIIMIO, OTCTauBaTh €€ B CHOpe, 3a7aBaTh BOIPOCHI, 0OCYXIaTh JUCKYCCHOHHBIC IMOJOKCHHS,
BBICOKMI YpPOBEHb J3THKH BEACHUS JUCKYCCHUU. YPOBEHb C(HOPMUPOBAHHOCTH KOMIIETEHIIUN
COOTBETCTBYET IIPOJBUHYTOMY YPOBHIO;

15- 6as10B BBICTaBIIsIETCS O0yUalOIIEMyCs, €CIM OH JEMOHCTPUPYET BIIaJICHUE MaTepHaAIOM
[0 BCEM Te€MaM JUCKYCCHI Ha ypOBHE BbIIIE CPEAHET0, YMEHHE OTCTauBaTh €€ B CIIOpE, 3a/1aBaTh
BOIIPOCHI, 00CYXJaTh JMCKYCCUOHHBIE TOJIOKEHUS, 3HAHHE STUKU BEJCHUS TUCKYCCUHU. YPOBEHb
c(hOpMHUPOBAHHOCTH KOMIIETEHIIUI COOTBETCTBYET MOBHIIIEHHOMY YPOBHIO;

10 6ans10B BhICTaBIsIETCS O0ydalOLIEMYCsl, €CJIM OH JIEMOHCTPUPYET BJIaJIEHUE MaTepuaioM
0 BCEM TeMaM JHCKYCCH He B IOJHOM 00beMe, yMEHHE 3a/laBaTh BOIPOCHI, 00CYXIaTb
JUCKYCCHOHHBIE TIOJIOKEHUS, 3HAHWE 3TUKH BEACHMS AMCKYCCHU. YPOBEHb CHOPMUPOBAHHOCTH
KOMIIETEHIIMI COOTBETCTBYET 6a30BOMY YPOBHIO.

3AJJAHUSA JJIA TEKYILETO KOHTPOJISA
KonTpoasnasi pabora

ITo Teme 4. Texnonorus Data Mining
HNuaukaropsl goctukenns: YK-1.1., OIIK-2.1, OIIK-6.1., OIIK-6.2.

. [IpuBenuTre hopmManbHyt0 MOCTAHOBKY OCHOBHBIX 331a4 Data Mining.
. [lepeuncnure u oxapakTepusyite oCHOBHBIE 3a1aun Data Mining.
. K ocHoBHBIM 3a7auam Data Mining oTHOCSTCS:
. [TocTanoBka 3aaun KiaccupuKaImm.
. IlocTaHoBKa 3a1aun perpeccum.
. [locTanoBKka 3a1aun Ki1acTepu3aluy.
. [locTaHoBKa 3a7a41 MOMCKA ACCOLIUMATUBHBIX IIPABUII.
. [locranoBka 3a1auu MoMcKa MOCaeA0BaTEIHHOCTH.
. IlocTaHoBKa 3a1a4 MPOTHO3UPOBAHUS.
10. Yem oTnnuaetcs kinaccuukamnus OT KiacTepu3auu?
11. IIpuBeauTe BapuaHTBI, CXOJCTBO W OTIWYMS 3a7a4 TPYMIUPOBKU U UX TpadUUYECKyrO
WJLTIOCTPALIHIO.

O 00 1N DN K~ W~



12. IlpuBenuTe OTIMYMSA M CXOACTBO 3aJaud IPOTHO3UPOBAHUS OT 3aJa4d IIOMCKa
ACCOLIMAaTUBHBIX MPaBWI C MPHUBJICYEHUEM OOIIEeH CHCTEMHOW MOJENU PELIeHHs 3a7ad U Ha OCHOBE
uXx (hopMaJIbHON OCTAHOBKH.

13. OnummTe CymHOCTh (OPMAIBHOTO KOHIIETITYaJIbHOTO aHAIN3a U €r0 IPUMEHEHNE.

14. CdopmynupyiiTe NOCTAaHOBKY U MpHUBEIUTEC NPUMEPHI 3aJauyd JMHTBUCTHYECKOTO
PE3IOMUPOBAHMSL.

15. OxapakrepusyiiTe 3ajady IOMCKa aHOMaJIMMl M CONOCTAaBbTE €€ C KJacTepu3auuen
JAHHBIX HA Pa3HbIX YPOBHSIX MPEICTABICHHUS.

16. Ilonbepure anexBaTHbIC (hopManbHble MOCTAaHOBKU 3anad Data Mining Ui penieHus
CIIEAYIOMUX TIPOOIEeM:

a. Pa3nenuTh NpOEKTHl Ha MPOEKTHI, UMEIOINE BBICOKYIO CTENEHb YCIEIIHOCTH, CPEAHIO0 U
HEYCIIeUIHbIE, U ONPEIEIUTh UX METPUKHU.

b. Haiitu aHanmoruuHslie IpoeKTH 10 HAOOPY TpeOOBaHMI B BUE T€TEPOr€HHBIX TAPaMETPOB.

c. OmpenenuTb pPHUCKU TPOCKTHUPOBAHUS U peaju3alUd IMPOTPAMMHOIO MPOAYKTa IO
JarpaMMe BhITOpaHUS.

d. CoporHo3upoBaTh BpeMsl BBIIOJIHEHUS TMPOEKTa HcXoAs u3 Habopa Tpebosanwmii, KPI
nepcoHaia u oobeMa (GUHAHCUPOBAHMUS.

e. OnpenenuTk, Kakyto KBanupukanuo nMeer « boIbIIMHCTBO pa3pabOTUMKOBY.

17. B yem omimume TexHosoruu Data Mining oT Apyrux TEXHOJOTUN aHaln3a OOJBIIUX
00BEMOB JJAHHBIX ?

18. HazoBute Hanbosee pacpocTpaHEHHbIE METO/IbI aHAIN3a CTPYKTYPHUPOBAHHBIX TaHHBIX C
ucnoiib30BaHneM TexHosorun Data Mining. Kakue TUITBI CKPBITBIX 3aBUCIMOCTEH OHU BBISIBIISIFOT?

19. Iloyemy mnpH CO3JaHUU YEIOBEKO-MAIIMHHBIX HMH(OPMAIIMOHHBIX CHCTEM OOJbIIOE
BHUMAaHUE YJENIeTCs 3aBUCUMOCTSIM, ITOJIyYeHHBIM B BUJIE MTPABUII «ECIH, TO»?

20. Kparko onummure cyTh METOJa MOCTpOEHUs JepeBa pemeHuil. Kakue orpaHuueHus
MMEIOTCS Y 3TOro Metona?

21. KpaTko ommummTe CyTh METOAA MOUCKA ACCOLMATHBHBIX IpaBwi. Kakue orpaHuueHus
MMEIOTCS Y 3TOro metona?

21. B yem cyTh anropurma Apriori, KakoBbl €ro OCHOBHbIE IIaru? KakoB CMBICI CBOHCTBa
AHTU-MOHOTOHHOCTH?

22. Yro Takoe 0000IIEHHOE accolMaTHBHOE MpaBwio? B yem oTiauume aiaropurma
BBIUMCIICHHS] 00O00IIEHHBIX aCCOLMAaTUBHBIX MPABUJI OT airoputma Apriori?

23. Kakue yny4iieHus: TpeOyITCsl alTOPUTMY MOMCKA 000OIIEHHBIX aCCOIIMATUBHBIX MPABUII
JUIsl 0OecTieyeHHsI TPUEMIIEMbIX TEXHUUYECKUX XapaKTepUCTUK?

24. Kakue nporpeccuBHble MeToabl Data Mining npenmnonaraeTcst pa3BuBaTh B Onmkaiiiiee
BpeMs JUIs TIOJyYEHHSI CKPBITBIX 3aBUCUMOCTEN?

25. Kakue mnporpaMMHble MpPOAYKThI, peanusyromue TexHojoruio Data Mining, Bam
n3BecTHBI? UeM BBI3BaHO Takoe WX pazHooOpaszue?

26. Kakue mporpamMmHble IPOAYKTHI MO3BOJIAIOT MOJYy4aTh CKPBITHIE 3aBUCUMOCTH B BHJE
MIpaBUJI «ECIH, TO»?

27. IlpuBeaure MpUMEpbl WHIMJIEHTOB U MpoOJieM, BO3HHUKAIOIIUX MpH ympasieHun 1T
CITy>K0aMUu OpraHU3aIil W1 KOMITAaHHH.

28. Iloyemy mocie BBISICHEHHUS U yCTPaHEHUS MpoOIeMbl HEOOX0IMMO elle HEKOTOPOe BpeMs
OTCJIC)KMBATh paHee BOSHUKABIINE WHIUACHTHI?

29. Kak 0OBACHUTH pa3HOE YMCIO MpaBHJ, HAaWJACHHBIX JUIsI OJHOTO MAacCHBa JaHHBIX
METOJIJaMU MOCTPOEHUS IEPEBLEB U TIOMCKA aCCOIIMATUBHBIX 3aBUCUMOCTE?

30. ITouemy BuJI ITpaBUI, HAWACHHBIX PA3TUYHBIMU METOJAMHU MPH 00pabOTKE OJJHOTO U TOTO
’Ke Habopa JTaHHBIX, Pa3InYaeTcs U «yYCIOBHBIMI» U «CJIEICTBEHHBIMI YacTAMU?

31. Omnpepenute TIIaBHBIE OTIMYMSA PE3YJbTATOB, IOJYyYaeMbIX METOJAMHU IOCTPOEHUS
JIEPEBBEB M ITOMCKA ACCOLMATUBHBIX 3aBUCUMOCTEN?

Kpurtepumn onenku (B 6aynax):



10 6ayi0B BhIcTaBiIsIeTCss 00yvaromeMycs, eclid OH NMpaBHiIbHO oTBeTHI Ha 80% BOmpocoB
(xomrieTeHIMs cOPMUPOBAHA Ha MPOJIBUHYTOM YPOBHE);

9 0a/JI0B BBICTABISIETCS OOydYaromeMycsi, €Clii OH MPaBWIbHO OTBeTHI Ha 70% BoOmpocoB
(xoMneTeHIus chopMUpOBaHa Ha MPOJIBUHYTOM YPOBHE);

8 6as10B BRICTaBIsIETCA O0YYAIOMIEMYCsl, €CJIM OH MPAaBWJIHHO OTBETHII Ha 60% BOMPOCOB
TecTa (KOMITeTeHIIUsI CPOPMHUPOBaHA HA MOBHIIIEHHOM YPOBHE);

7 6aJ10B BBICTABISETCS OOyJaromieMycsi, €Clid OH MPaBHJIBHO OTBETHI Ha 55% BOMPOCOB
TecTa (KOMITeTeHIIUsI CPOPMHUPOBAaHA HA MOBHIIIEHHOM YPOBHE);

6 0a/1J1I0B BBICTABISIETCS OOydYaromeMycsi, €Clii OH MpaBWIbHO OTBeTHI Ha 50% BoOmpocoB
TecTa (KOMIIeTeHIIUsI COPMHUPOBaHA Ha 6a30BOM YPOBHE)

KoMiuiekT TeCTOBBIX 3aJaHUM M0 JUCIHUILIHHE
HNupukaropsl noctukenus: YK-1.1., OIIK-2.1, OIIK-6.1., OIIK-6.2.

1. Kakue Hayku BriI04eHbl B Data Mining?

a. CTaTUCTHKA, 0a3bl JaHHBIX, UICKYCCTBEHHBIN HHTEJICKT;

0. nHpopMaTuKa, 6a3bl JaHHBIX, CTATUCTHKA,;

B. ICKyCCTBEHHBIN MHTEIUICKT, 0a3bl TaHHBIX, 0a3bl 3HAHUIA;

r. nHGOpMaTHKa, 6a3bl TAHHBIX, XPAHWINIIA JaHHBIX.

2. Kaxkas noacucrema CIIIIP orBeyaer 3a HHTENIEKTYaIbHBII aHAJIU3 TaHHBIX?

a. OLTP;

0. XpaHUJIHINE JaHHBIX;

B. SQL;

r. OLAP;

1. Data Mining.

3. Peno3uropuii — 370...

a. CIIoBapb TEPMHUHOB;

0. XpaHUJIHIIE METaIaHHBIX;

B. KataJyor ¢ (aitnamu.

4. Ecam s peajM3allMd MHOIOMEPHO MOJeJH MCIOJb3YIT MHOrOMepHble 0a3bl
JAaHHBIX, TO CIIOCO0 peaju3aluM ruNepKyda Ha3bIBaeTCs

a. MOLAP;

6. ROLAP;

B. HOLAP;

r. DOLAP;

. JOLAP.

5 3apaua kiaaccupuKauMU CBOAUTCH K ...

a. HAXOKJCHHUIO YaCThIX 3aBUCUMOCTEH MEXIy OOBEKTaMH WU COOBITUSMU;

0. ompeesIeHnIo Kilacca 0ObEKTa 10 ero XapaKTepUCTUKAM;

B. OMpPEJENICHUI0 IO HW3BECTHBIM XapaKTEPHCTUKAM OOBEKTa 3HAYCHHS] HEKOTOPOTrO €ro
napamerpa;

. TIOMCKY HE3aBUCUMBIX TPYII M UX XapaKTEPUCTUK BO BCEM MHOXKECTBE AHAIU3UPYEMBbIX
JTAaHHBIX.

6. Lles1b10 MOMCKA aCCOUMATHUBHBIX MPABUJI SABJISIETCS ...

a. HAaXOXJICHUE YaCThIX 3aBUCUMOCTEN MEXKy 0OBEKTaMHU WU COOBITHSIMU;

0. ompeneneHre Kiacca 00bEKTa Mo ero XapaKTepUCTHKAM;

B. OMpENeleHUE IO HW3BECTHBIM XapaKTePUCTUKAM OOBEKTa 3HAYEHUsS HEKOTOPOro €ro
napameTpa;

I. TIONCK HE3aBUCHUMBIX TPYII U UX XapPaKTEPUCTHK BO BCEM MHOXKECTBE AHAIM3UPYEMBIX
JAHHBIX.

7. HazoBuTE OCHOBHOM 3Tan padoThl ¢ XPAHUJIMIAMH JaHHBIX?



a. OTall OYUCTKU JIaHHBIX;

0. »Tann OOHOBJICHUS,

B. 3Tall HOpMaJIU3aL1H.

8. YUto Ha3bIBalOT KyooM OLAP?

a. CTPYKTypy, B KOTOpOH XpaHATCS COBOKYIHOCTH JaHHBIX, IOJYYEHHBIE IIyTEM BCEX
BO3MOXKHBIX COUETaHUI U3MEPEHUH B TaOIUIe U3MEPEHUN;

0. CTPYKTYpYy, B KOTOpPOH XpaHATCS COBOKYIHOCTH JaHHBIX, IOJy4YeHHbIE ITyTEeM BCEX
BO3MOXKHBIX COUETaHUHN U3MEPEHUN B TabIuIe (pakToB;

B. TaOJIUIy pa3MEPHOCTEH.

9. UndopmanuoHHbIe XPAaHUJIMILA CO3AAaHbI /sl Y100CTBa ...

a. pyKOBOJUTEIIEH BCEX YPOBHEN AJIs IPUHATHS PELLICHUM;

0. cTpaTeruuecKoro MIaHUPOBAHMUS;

B. peopraHu3aiim ousHeca;

T. IPEIMETHBIX PUIIOKEHUI;

1. PEAAKTUPOBAHUS IaHHBIX.

10. UudopManinoHHble XPAaHWINIIA Pa3MelIal0TCS HA ...

a. bubnMoTeKax-aBToMarax;

0. ceTeBbIX cepBepax;

B. MeliH(pelimax;

T. CepBeEpax M KJIacTepax CEpBEPOB;

1. (haitn-cepBepax.

11. Accounanusi — ...

a. YCTaHOBJICHHE 3aBHCHMOCTH HENPEPHIBHOM BBIXOJHOM IEPEMEHHOW OT BXOIHBIX
MIEPEMEHHBIX;

0. rpynmupoBka OOBEKTOB (HAOMIOJCHMIA, COOBITHI) Ha OCHOBE JAHHBIX, OMHCHIBAIOIINX
CBOMCTBA 0OBEKTOB;

B. BBISIBJICHHE 3aKOHOMEPHOCTEH MEX/ly CBSI3aHHBIMU COOBITHSIMU;

I. YCTAaHOBJIEHME 3aBUCHMOCTH JHCKPETHOW BBIXOAHOM MEPEMEHHOW OT BXOJHBIX
NIEPEMEHHBIX.

12.Cymma paccTOSIHUHM MeK1Y ABYMSI TOUKAMH, IPUHAJIEKAIMMH K OTHOMY KJIacTepy,
KOTOpbIe CTPOr0 MeHbIEe, YeM PACCTOSHHE MEKAY JABYMS TOYKAMH, He NMPHHALJICKAIMMH K
O0JIHOMY KJIacTepy onpeeasier

a. KauectBo knacrepuzanuun

6. PobactHoCTh Kitaccupukanmuu

B. [Ipon3BoAUTENBHOCTD KIIaCTEPU3ALIUU

13. TounocTh KiIaccupuranum 00bEKTOB ONpeessieTcs TOYHOCTHIO M0 KPOCCBAJINAAMH
B BHJIe

a [IponieHta nmpaBmiIbHO Ki1accU(PUIIMPOBAHHBIX OOBEKTOB

6. OTHOIIEHUS KOJUYECTBa MPABHIBHO KIACCU(DUIMPOBAHHBIX OOBEKTOB K KOJIUYECTBY
HENPaBWJIBHO KJIacCU(UIMPOBAHHBIX O0BEKTOB

B. Jlucnepcueil 3Ha4eHUN IPU3HAKOB

14 Metoansl CART, C4.5, Randomforest oTHOCAT K MeTOAaM

a. Kimacrepuzanun

6. Knaccudukanuun

B.Accouuanun

15.3apauya noucka peIKMX U HETUNMHYHBIX 00bEKTOB OTHOCUTCH K 3aa4e

a. IToncka acconuaTUBHBIX MPABUI

6. [Toucka anomanuii

B. Knacrepuzanun

16. OcHoBHBIC CcKBO3HbIe uHppoBbie TexHoiaorun IIporpammel «Ilugposas
3KkoHOMUKA Poccuiickoit @exepanun»

a. poOOTOTEXHHMKA; aBTOHOMHbBIE CUCTEMBbI; O0IauHbIe BHIYUCICHUS



0. UCKYCCTBEHHBI MHTEIUIEKT; pOOOTOTEXHHKA; aHANN3 BONbIINX MaHHBIX; HHTEPHET Bellei
Y WHyCTPUATBHBIN HHTEPHET

B. pOOOTOTEXHHKA; YMHBIC YCTPOWCTBA; MHTEPHET BELCH U MHLyCTPHAIbHBIN HHTEPHET

17. BoJbuiue 1anHble XapakTepU3YHOTCsl HanboJiee TOYHO

a. bonpimmM 06beMOM TaHHBIX B XPaHUIHIIAX

6. bompmmMm o00BEeMOM pa3HOOOpa3HBIX JaHHBIX, MMEIOIIUX BBICOKYIO CKOpPOCTb
W3MEHUYUBOCTH

B. bosbmm 00beMOM Cl1ab0CTPYKTYPUPOBAHHBIX TAHHBIX

18. Jli1s1 BBISIBJICHUS TPYNI CX0KUX NATTEPHOB B JIAHHBIX 110 MHOKECTBY NPU3HAKOB
NPUMEHSIIOT

a. Meronpl acconanyu

6. MeTo/1bl TPOTHO3UPOBAHUS

B. MeTozp! KIaccu(puKanuu

r. Metoas! Knacrepusanun

19. JlaHO MHOKeCTBO JAHHBIX 00y4YAaIOIIUX NPHUMEPOB, MJIsI KAXKAOI0 M3 KOTOPBIX
U3BECTHBI KJIacCchl NPHHALJIEKHOCTH, TpeldyeTcss I HOBBIX [aHHBIX, ISl KOTOPBIX
HEM3BECTHbI MX KJIACCHI, ONPeNeJIUTh 3TH Kjaacchl. Kakue monean 1Jisi pelieHusi yKasaHHOM
3a/1a4¥ NPUMEHNMBbI

a. Mojienu o0y4eHus ¢ yuuTeneM

6. Monenu o0yueHus 0e3 yIuTesns

B. Mozienu cMemaHHOro 00y4eHus

r. Moenu KjIacTepHOro 00yUYeHus

20. Jlis1 pelieHus 3aa4 NPeINKTHBHONH AHAJINTHKN B JKOHOMHUKE NPUMEHSIOT

a. Mogenu nepapXuueckom KiiacTepu3aiu

6 Mojienib Ha OCHOBE JIepeBa peleHUH

B. Moznens CRISP-DM

r. Moxens Hadoop

21. IIporuo3upoBaHue 0TTOKA KJIMEHTOB B OM3Hece OTHOCUTCS K 3a/1aUuam

a. [IpeqMKTUBHON aHAIIUTUKHU

0. JImarHocTHYECKOM aHATMTHKH

B. /leCKpUNITUBHOM aHATUTUKHU

r. KOTHUTUBHOW aHAIUTHKH.

Kpurtepumn onenku (B 6aynax):
10 6an/10B BBICTABIsCTCS OOydYarOIIEMYCs, €ClId OH MPaBUIBLHO OTBeTHWN Ha 10 BompocoB
TecTa (KOMIIETEHIMS CPOPMUpPOBaHa Ha MPOJIBUHYTOM YPOBHE);

9 0aJ1JI0B BBICTABIISIETCSI 00YYaIOMIEMYCsl, €CIM OH IPABIILHO OTBETHI Ha 9 BONPOCOB TecTa
(xoMneTeHIus chopMUpoBaHa Ha MPOJIBUHYTOM YPOBHE);

8 0ays10B BBICTABISIETCSI O0YYAIOMIEMYCSl, €CIM OH IPABIIBLHO OTBETHI Ha 8 BOIIPOCOB TECTa
(xoMneTeHIus chopMUpOBaHa Ha MOBBIILICHHOM YPOBHE);

7 6aJ1J10B BBICTABIISIETCSI 00YYaIOMIEMYCsl, €CIM OH IPABIJILHO OTBETHI Ha 7 BOIPOCOB TECTa
(xoMneTeHIus chopMUpOBaHa Ha MOBBIILICHHOM YPOBHE);

6 0a/1J10B BBICTABISIETCSI O0YYAIOMIEMYCSl, €CIM OH IPABIILHO OTBETHI Ha 6 BOIIPOCOB TECTa
(xoMneTeHus cpopMrupoBaHa Ha 6a30BOM YpOBHE)

5 0ayJ10B BBICTABISIETCSI O0YYAIOMIEMYCSl, €CIM OH IPABIJILHO OTBETHJ Ha 5 BOIIPOCOB TECTa
(xoMneTeHus copMrupoBaHa Ha 6a30BOM YpOBHE).

Keiicnl
Tema 2. O6padoTKa 00JbIINX JTAHHBIX
HNuaukaropsl goctmkenns: YK-1.1., OIIK-2.1, OIIK-6.1., OIIK-6.2.
3aoanue 1.

10



[Touck MCTOYHMKOB MH(POpPMALUU B CeTH VIHTEpHET: OTKPBITHIC M 3aKpPbITble HCTOYHHUKH
nanHbix. [lopran otkpeiTeix ganHbix P®. Coxpanenue paHHbIx B nporpamme Excel.
[TpeoOpa3oBanue u nepBuYHas 00pabOTKa JAHHBIX.

3aoanue 2.

[IpencraBieHne UCXOMHBIX JAHHBIX B mporpamme R-Studio (BeKTOpHI, MacCUBBI, MaTPHIIbI,
cnucku, Tadnuisl). Cratuctudeckas o0padoTka naHHbBIX B mporpammax Excel u R-Studio: moacuer
ONHUCATENbHBIX CTATUCTUK, Tpaduyeckoe MpeACTaBIeHHE JaHHBIX. [pynmupoBKa JaHHBIX,
oOHapy»eHHe 3HAUMMbIX KOPpEsSlui, 3aBUCUMOCTEH W TEHAEGHUUH B pe3ylbTaTe aHajlu3a
uMeroIeicss MH(pOpManuy, BBIABICHUS OTHOLICHMA MEXIy JaHHBIMH pa3IMYHOrO THIA.
[IpuMeHeHne pPa3nMYHBIX METOJOB BBIJIECICHUS, W3BICYEHUS M TPYNIHUPOBKH JAaHHBIX, KOTOPBIE
MO3BOJIAIOT BBIIBUTH CHCTEMAaTHU3MPOBAHHBIE CTPYKTYPhI JAHHBIX M BBIBECTH M3 HUX IpaBWJIA I
NPUHATHA PEUICHUH U MPOTrHO3MPOBAHUS WX MOCIEACTBHM (perpecCHOHHBIN, AMCIIEPCUOHHBIM,
KJIACTEPHBIH, AMCKPUMHHAHTHBIHN, (DaKTOPHBIN aHATIM3BbI).

Tema 3. AHaIN3 1 U3BJIeYeHHE JaHHBIX
Nupukaropsl noctukenunsi: YK-1.1., OIIK-2.1, OIIK-6.1., OIIK-6.2.

3aoanue 1.

Bo3smoxknoctn rtpaduueckoro mpencraBienus wuHopmanumu B mporpamme R-Studio:
rpaduueckre GyHKIIUU 0OTOOpaKEHUS OJJHOMEPHBIX U MHOTOMEPHBIX JaHHBIX, Tpa(UIeCcKuil BBIBO C
UCIIOJTb30BaHUEM TpaUICCKUX MTapaMETPOB.

3amanue 2

Hcxonnas 6a3a BonbInx TaHHBIX COAEPIKUT «CHIPHIE» MHOTOMEPHBIC YHCIIOBBIC JaHHBIE.

Tpebyercss co3maTe (OpPMaIBHYIO TOCTAaHOBKY 3a/aud, W3BJIEYb W OMNHUCATh JIaHHbBIC,
MPUMEHUTh METOJ KJIACTePHU3aIlMU ISl BHIOOPOUYHBIX JAaHHBIX, CPOPMHUPOBATH TPYIIIBI MOXOKHX
00BEKTOB U BEIYHUCINUTH MIPU3HAKHA TUITHYHOT'O o0BeKTa JJISA Ka)K)IOfI T'pYIIIIbI. HO}IFOTOBI/ITI) OTYCT.

Kpurtepumn ouenku (B 6aynax):

5 6anuoB BbicTaBIsieTcs oOyyaromeMycs, €cid OH B IMOJHOM O0beMe M NPaBUIBHO BBIOIHMI
3aaHue (KOMIIETEHIMS CPOPMUPOBaHa Ha MPOJIBUHYTOM YPOBHE);

4 Oanna BbIcTaBisieTcs OOydaroleMycCsl, €CIM OH B IOJHOM OObE€ME U C HE3HAYUTEJIbHBIMU
3aMEYaHUsMU BBIOJIHUI 33/1aHUe (KOMIIETEHIHs c(hOPMUPOBAHA HA MOBBIILICHHOM YPOBHE);

3 Ganua BbICTaBsieTcs OOydYarolleMycsi, €Clid OH Ha 0a30BOM YPOBHE, OIIMOKAMH BBITOJHHI
3aianne(KoMIeTeHIs ChOpMHUpPOBaHa Ha 0230BOM YPOBHE).

3agaHus 1715 TBOPYECKOr0 peiiTHHIa

TemaTuka 10KJI210B

Nupukaropsl noctmkennsi: YK-1.1., OIIK-2.1, OIIK-6.1., OIIK-6.2.

1. Kputepun oneHku nporpaMMHBIX cpeactB Data Mining.

2. Knaccugukamus nporpaMmHbIX cpeacts Data Mining.

3. IIporpammHoOe obecniedenne Data Mining 1 HOMCKa aCCOIMATHBHBIX MTPABHUIL.

4. IIporpammHOe obecrieueHue JUisl PEIICHNUs 3a1a4 KJIACTepU3AIH U CETMEHTAIUH.

5. IIporpamMmHOe obecriedeHue IS peIIeHNs 3a/1a4 KIacCHU(PHUKAIIIH.

6. IlporpammHoe ob0ecrneyenne Data Mining pans pemieHust 3anad  OICHUBAHUS U
HPOTHO3UPOBAHUSL.

7. O630p iporpammHuoro cpeactea RapidMiner.

8. O030p Statistica.

9. O630p Deductor.

10. O630p KNIME.
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11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.

JaHHBIMHA

33.
34.
35.
36.
37.

0630p Weka.

0630p SAS Enterprise Miner.

0630p IBM SPSS Modeler.

0630p Oracle Data Mining ODM.

[loanepxka NpuHATHS pELICHU HAa OCHOBE aHanu3a boJbInx TaHHBIX

Bonwimme nanHple ¥ UCKYCCTBEHHBIA MHTEIUICKT

Oxocucrema Hadoop

ApXUTEKTYpBI CUCTEM TSl 00paboTku boabmux maHHBIX

Mertoasl TextMining

[Tpumenenue TexHosoruii bonbime qaHHBIC 71 pEIISHUS 3a/1a9 B MUKPOIKOHOMHUKE

[Ipumenenue TexHosoruit bonpiive qanHbie 715 pellieHus 3aa4 B MAaKPOIKOHOMHUKE
OrpaHnyeHus TexHoJoruu bosbive 1aHHbIE

Bonpiine nanHble U XpaHUIUIIA TaHHbBIX.

[Ipumenenne boapmmx MaHHBIX 71 U3BJICUEHUS HOBBIX 3HAHUH O KIIMEHTAX

Oranbl 00paboTku BoIbIKX TaHHBIX

O3epa nanubix U boneiue 1anHbIe

O6naynble penieHus: bombImx JaHHBIX

NuTterpamnus boipmmx JaHHBIX C MOJIETIIMA MAITUHHOTO 00Yy4YeHUS

bonpmne nannsie u DataScience

Bospiive 1aHHbIEe 1 HHTEPHET-BEILIEH

Bonbiive nanHble Kak ganpHEiIee pa3BuTue HHPOPMAITMOHHON SKOHOMHUKHI
udposass sxoHomuka u 1udpoBas TpaHcPopManus, B3aUMOJICUCTBHE C OOJBIIUMH

PacnipenienieHHble BBIYUCIICHUS U XPaHWIUIIE TaHHBIX (00J1a4HOE XpaHEHHE)

[Tpobnema co3anus U pa3MelLeHHs AaTa-IIeHTPOB

bonpuive naHHbIE M IPUHATHE PEIIECHUN.

W cKycCTBEHHBIM UHTEIIEKT

[Tonsitue bigdata. HoBble moax0/1bI K HAKOTUICHUIO U 00Pa0OTKE JTAHHBIX B YKOHOMHUKE U

(I)I/IHchaX Ha MUKPO- U MAKpOYPOBHAIX.

38

.OTKpI)ITI)Ie JaHHBIC KOMIIBIOTCPHBIX IIOMCKOBBIX CHCTEM W COIHMAJIBHBIX CeTeH.

GoogleTrends. YandexWorstat.

39
40
41
42
43
44
45

. Hudposas tpanchopmarus Mozaenen moTpedIeHusI.

. Tennenuuu B o61actu UpPOBOro KOHTEHTA.

. [I[puMeHeHre MEeTOI0B MAaIIMHHOTO O0yYEHHSI K OOJIBIITUM JaHHBIM
. [Ipumenenne metonoB Data Mining k O0IbIIMM JaHHBIM

. [I[puMeHeHre HeMPOHHBIX CeTel K aHaM3y OOJBINX JTaHHBIX.

. [orck acconMaTUBHBIX MPaBUI B OONBIINX JTAHHBIX.

. [IporpamMmMHEBIe cpecTBa aHAIN3a «OOJIBIINX TAHHBIX)

Kpurtepumn ouenku (B 6aynax):

20

0aJlJI0B BBICTaBIISICTCS o6yqa10u1eMy05{, ecad OoH 0e3 omubok noATOTOBHI JOKIJIAMd.

Conepxkaanie U oOpMIICHHE JOKJIaJa COOTBETCTBYET TpeOOBAaHUSM B TIOJHOM OOBEeMe. YPOBEHBb
c(hOpMHUPOBAHHOCTH KOMITETEHITUI COOTBETCTBYET MPOJABHHYTOMY YPOBHIO;

19

-14 6asn1a BeICTaBIsIETCS 00YyYarOIMIEMYCsl, €CIM OH C HE3HAUUTEJIbHBIMU 3aMEUaHUSIMU 110

COJICPXKAHUI0 WM O(OPMIICHUIO TMOATOTOBHJI OTYET MO pedepaTy. YpoBeHb CHOPMUPOBAHHOCTH
KOMIIETEHIIMI COOTBETCTBYET MOBBIIIEHHOMY YPOBHIO;

13

-10 Oamna BbICTABISACTCS OGy‘lElIOH.[CMYCH, eClIi OH C OlIMOKaMu noATroOTOBUI JOKJIAamd.

Copepxanue u opopMIIEHHE JOKJIaa COOTBETCTBYET TpeOOBaHUSIM HE MeHee, ueM Ha 50 mpOIEeHTOB.
YpoBeHb c(hOpMHUPOBAHHOCTH KOMIIETEHIIUN COOTBETCTBYET 0a30BOMY YPOBHIO.

12



METOAUYECKHUE MATEPUAJIbI, XAPAKTEPU3YIOIIUE OTAIIbI
®OPMHUPOBAHUA KOMIIETEHIIUHM BO BPEMSI ITIPOBEJIEHUS
MPOMEXYTOYHOM ATTECTAIIUA

CTpyKTypa 32a4€THOTO 3a1aHUs

Haumenoseanue oyenounozo mamepuana Makcumanvhoe
Koiuuecmeo 0annoe
Bonpoc 1 15
Bonpoc 2 15
Ilpakmuueckoe 3adanue 1 10

Sanannﬂ, BKJIIOYAa€MbIC B 3a4€THOC 3al1aHHUE

Ilepeuens éonpocos Kk 3auemy:

1. [Tonsitie u Ha3HaueHue Big Data.

2. Texronoruu 00pabOTKH OOJBIINX 00BEMOB JTAHHBIX.

3. OcobeHHOCTH BBICOKOCKOPOCTHOM 00pabOTKU JaHHBIX.

4.Tunsl cnaboCTPYKTYpPUPOBAHHBIX JAHHBIX M OCOOCHHOCTH X 00pabOTKH.

5. OcHoBHble npuHIUIBEI padboTel Hadoop.

6. CpencrBa cOopa v TOpaOOTKH JTaHHBIX.

7. Buzyanuzaiys OOJbIINX JTaHHBIX.

8. 3amaun aAMIUHUCTPUPOBAHUS B CHCTEMAaX 00paOOTKH OOJIBITNX JaHHBIX.

9. IIpUHLIUIIBI TOCTPOCHHS CUCTEM XpaHEHHs 1 00paOOTKU OOJBIINX TaHHBIX.

10. MeToib1 o0ecrieueHust KauecTBa JIaHHbIX.

11. Ilpumenenue BigData B paznuuHbIX chepax AesITETbHOCTH.

12. [Ipumenenne BigData B pemenun 6usHec-3a1ad.

13. UcTtoyHuky OOJIBIINX JaHHBIX.

14. InatdhopMbl OONMBIINX TaHHBIX.

15.11pouiecc n3yyeHus TaHHBIX.

16. DxocucTeMbl OOJBIINUX JaHHBIX.

17. Kakue maHHble Ha3bIBAIOT «bOIBIINMUY?

18. ITouemy Bonpmme naHHBIE HELEIECOOOpPa3HO XPaHUTh B OOBIYHON pENALMOHHON Oa3e
NAHHBIX?

19. Kakoit MOMEHT CUMTaeTCsl TOUKOM OTcYeTa HaykKu 0 Bonbmx 1aHHbIX?

20. Metoabl 00paboTKH bonbIX JaHHBIX.

21. IlpuBeaure npUMep HEOUEBHIHOM MOJIE3HON 3aKOHOMEPHOCTH, MOJYYEHHOM € MOMOILBIO
METOJIOB aHaNu3a bonbInX TaHHBIX.

22. Mojienu MammHHOTO 00y4eHust 11t 00paboTKH BobIux JaHHBIX.

23. Kak ananu3 boipImux JaHHBIX MOKET OBITh HCIIOIB30BaH Ui PElIeHHs 3a7a4 OUp KeBOU
TOproBin?

24. Kak ananu3 bonbImx TaHHBIX UCHOJIB3YETCS B COBPEMEHHOM MEAUIINHE?

25. Dransl 00paboTKH boBIUX TaHHBIX

26. Uro mpexacraBnsieT U3 ceds MHTEpHET Belled M KaKk OH CBA3aH C METOAAMM aHallu3a
Bonpmmx nanHBIX?

27. Co3nanue «mpo3padHoil» HHPOpMAIMKU TOCPEACTBOM aHaIM3a SKOHOMHYECKUX TaHHBIX
bonbuioro oobema.

28. MeTozp! aHanu3a bonbluxX NaHHBIX B 3a/1a4aX MPUHATHS MaTeMaTU4ecKu 000CHOBAHHBIX
YIIPaBICHYECKUX PELICHUN.
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29. Y3K0€ CErMEHTHpPOBAaHHE KJIMEHTOB C yY€TOM IE€PCOHAIBbHBIX I0KEJIAHUI Ha OCHOBE
TEXHOJIOTHi 00paboTku bonbIINX TaHHBIX.

30. VYBennueHHe CKOPOCTH B NPUHATUM PELIEHUH 3a CYET CIOKHON aHAIWTUKK bonbmmx
JAHHBIX B pEXKHME PEaIbHOTO BPEMEHH.

31. Ananutuka bonpmimx JOaHHBIX B 3aJadyax pa3BUTHUS TOBAPOB MU YCIYT CIEAYIOLIETO
MOKOJICHUSI.

32. OuudpoBka TEKCTa HA €CTECTBEHHOM SI3BIKE.

33. Kakue nmporpaMMmHbi€ NPOIYKThI MOTYT HCIOJB30BaThCS JJISI CEMAHTHYECKOTO aHaIU3a
TEKCTOB Ha €CTECTBEHHBIX SI3bIKaX?

34. OcHOBHbIE NMPUHIUIBI PabOTHl COBPEMEHHBIX CUCTEM MAIlIMHHOTO MepeBO/ia TEKCTOB Ha
€CTECTBEHHBIX SI3bIKaX.

35. HauGomnee 3 pexTuBHbBIE MPOTrPaMMHBIE MPOAYKTHI ISl pACIIO3HABAHUS PEUH.

36. OcHoBHbIe 6a3bl 3HaHU WolframDataPlatform.

37. Ilpumep reomH(OPMAITMOHHBIX CHUCTEM, pabOTa KOTOPBIX CYIIECTBEHHO 3aBHCHUT OT
3 PEKTUBHOCTH AITOPUTMOB aHanM3a bonbmmx naHHbIX?

38. ApXUTEKTYpBI CHCTEM 711 00paObOTKH bonbIMx JaHHBIX

39. CraTucTudeckue MOJIeNu JUIsl pelieH s 3a/1a4 00paboTku bosbImx TaHHBIX

40.9Taner 00padoTKH BoabImMX MaHHBIX

41. ITopxoapl K IPEACTaBICHUIO PE3yIbTaTOB 00paboTKM BosbIIMX TaHHBIX

42. Bunpl aHanuTHKA BoJbIINX JaHHBIX

43. Metoast KnowledgeDiscovery st u3Bie4eHUs 1ECKPUNITUBHBIX 3HAHUH.

44. Metoast KnowledgeDiscovery nist u3BiedeHus MPEIUKTUBHBIX 3HAHHM.

45. TlonsiTue 1 OCHOBHBIE orpenenenust Data Mining

46. Metons! u ctaauu Data Mining.

47. 3agaun Data Mining.

48. Ceprl mpumenenus Data Mining.

49. 3aBUCHMOCTb CTPYKTYPBI XpaHWJIMIIA JAaHHBIX OT MPEAMETHONW 00IacTH.

50. CpaBuurenbHas xapaktepuctuka OLTP u OLAP.

Ilpakmuueckue 3a0anus K 3auemy

1. Hcnonn3ys merononoruto DataMining, pemmure 3afady KiIacTepu3allH JaHHBIX B 00BEKTe
uccneaoBanus «DUHAHCOBasT KOMIIAHUSD.

2. HWcnons3ys metogonoruto DataMining, pemuTe 3aqady KiacCU(pHUKAIMU JAaHHBIX B 00BEKTe
uccneaoBanus «ODUHAHCOBasT KOMIIAHUSD.

3. Hcnons3ys metomonoruto DataMining,pemure 3a1aqy IpOrHO3UPOBaHUS JaHHBIX B O0OBEKTE
uccneaoBanus «OUHAHCOBasT KOMIIAHUSD.

4. Hcnonws3yss meromonoruto DataMining,pemmTe 3amady MOMCKa aHOMaIUW B JaHHBIX B
00bekTe uccienoBanus « DUHAHCOBAS KOMITAHUS.

5. Hcnons3ys meromonoruto DataMining,pemuTe 3aqady KiacTepu3allid JTAHHBIX B OOBEKTE
uccnenoBanus «MIHTepHET-Marazuny.

6. Hcnonb3ys Mmeronmonoruto DataMining,pemuTe 3aady KiacCU(pHUKAIMU JTaHHBIX B OOBEKTE
uccnenoBanus «MIHTepHET-Marazuny.

7. HWcnonb3ys metomgonoruto DataMining,pemure 3a1aqy TpOrHO3UPOBaHUS JAHHBIX B OOBEKTE
uccnenoBanus «MIHTepHET-Marazuny.

8. HUcmonb3ys wmetomosnoruto DataMining,pemure 3ajady MOWCKA aHOMAalIWil B JIaHHBIX B
00bekTe uccienoBanus «IHTepHeT-Marasun.

9. Hcnonb3ys meromonoruto DataMining,pemuTe 3aqady KiIacTepu3allid JTAHHBIX B OOBEKTE
uccaenoBanus «PexmaMHas KOMITAHUD.

10. Mcionb3yst metononoruio DataMining,pemnte 3aaauy kiaccu(uUKalUyd JaHHBIX B 00BEKTe
uccienoBanus «PexiaMHass KOMITaHUSD.
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11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

Hcnonb3ys merononoruto DataMining,permure 3agady IporHO3UPOBAHUS TaHHBIX B 0OBEKTE
uccienoBanus «PexkiaMHas KOMIaHUSY.

Hcnonb3ys meromoinoruto DataMining,pemmnTe 3afady MOMCKa aHOMaJWH B JaHHBIX B
o0BekTe uccienoBanus «PexkiaMHasi KOMITaHUSY.

Hcnonb3yss Metomonoruto DataMining,pemmre  3agady  KJIACTepU3alMHM  COIMAIBHO-
HKOHOMUYECKUX JaHHBIX CyObeKTOB PD.

Hcnonb3ys merononoruto DataMining, pemmute 3aaady KJIacCU(PHUKAIMKA COLMAIBHO-
HKOHOMUYECKUX JaHHBIX CyObeKTOB PD.

Hcnonb3yss wmeromonoruto DataMining, pemmuTe 3anady NpPOTHO3MPOBAHUS —JIaHHBIX
COLIMAJIbHO-9KOHOMHMYECKUX JIAHHBIX PErHOHA.

16.Mcnone3yst meroponoruto DataMining, pemmre 3ajadyy NOWCKAa aHOMAIMHA B JIaHHBIX
COLIMAJIbHO-9KOHOMHMYECKUX JIAHHBIX PErHOHA.

Ocy1iecTBUTh MOUCK MH(POPMAIIUH 110 331aHHON TeMme B ceTH MHTepHeT. COXpaHUTh JaHHBIE.
3arpy3uth nanubeie B CYBJl Access u pacnipeaenuTts 1mo TabiniiaM, BRICTPOUB CBSI3H MEXTY
o0bekTamu. Crenarb OT4eT Ha OCHOBE MOJTY4YeHHOW HHPOpMALIUU

Hcnonwiys metogonoruto Data Mining, pemnTe 3a7auy Ki1acTepr3alii JaHHBIX B 00BEKTe
uccienoBanus «CtpaxoBasi KOMIaHHS.

Hcnonwiys metononoruto Data Mining, pemunre 3aa4y KiaccupUKaIy JaHHBIX B 00BEKTE
uccienoBanus «CtpaxoBasi KOMIaHUS.

Hcnonwiys metogonoruto Data Mining, pemunTe 3aa4y NporHo3UpOBaHus JaHHBIX B
o0BekTe uccrenoBanus «CTpaxoBasi KOMIIAHUS.

Ucnons3ys metomomnoruto Data Mining, pemuTe 3a1a4y MmoMcka aHOMaJIuid B JAHHBIX B
o0BekTe uccrenoBanus «CTpaxoBasi KOMIIAHUS.

Ucnons3ys metomonoruto Data Mining, pemuTe 3a1a4dy KiacTepy3alii JaHHBIX B 00bEKTe
uccienoBanus «bank».

Hcnons3ys metomosnoruto Data Mining, pemuTe 3a1aqy Ki1acCU(pUKAINK TaHHBIX B O0BEKTE
uccienoBanus «bank».

Hcnonwiys metongonoruto Data Mining, pemunTe 3aa4y NporHo3upOBaHus JaHHBIX B
00BeKTe uccnenoBaHus «baHky.

Ucnons3ys meTomomnoruto Data Mining, pemuTe 3a1a4y MmoMcka aHOMaJuid B JaHHBIX B
00BeKTe uccnenoBaHus «baHky.
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Iloka3aresn U KpUTEePpUU OLICHUBAHMS IVIAHMPYEMbIX Pe3yJIbTATOB OCBOCHHMS KOMIIETCHIUI U Pe3yJbTATOB 00y4YeHus,

IHNIKaJa OCcHUBaHUA

HNuauxkarop YpoBeHb
IIIkaJjia oueHuBaHUSA ®opmupyemble Kputepun
KOMITeT RN AOCTUKEHUS P — OCBOCHHS
KOMIIeTEeHIIUH KOMIIeTeHIIHii
85-100 «OTJIUYHO»/ YK-1. Ciocoben  [YK-1.1. 3HaeT BepHO U B 10J1HOM o0beme | [IpoaBuHYyTHIN
0a/1;10B «324YTEHO» OCYLIECTBIIATH OcyuiecTBisieT OCHOBHBIE METO/bI KPUTHYECKOTO
MTOMCK, MOMCK @QHAJIM3a U OCHOBBI CHCTEMHOTO
KPUTHUYECKUM HE0O0X0IMMOM M0/1X0/1a KaK 00IIEHayYHOT'0 METOAA.
AHAIIM3 ¥ CMHTE3  [MH(OpManuy, YMeeT BepHO M B NMOJHOM 00beMe|
vH(opmanuu, ONHApasiCh Ha AHATIU3MUPOBATh 3aJa4dy, HCHOJb3Ysl
MIPUMEHSTH pe3ynbTaThl OCHOBBI KPUTHYECKOIO aHalIu3a U
CUCTEMHBIN IIOXO0/] @HAJIN3A CHCTEMHOT'O ITOAXO0/a;.
UL PEIIICHUS [IOCTaBJIECHHON OCYIIECTBIISATH MMOMCK HEOOXOIUMOT
[IOCTABJICHHBIX 3ana4qun JUIsL PEILIEHUS TOCTAaBIEHHON 3a/1a4M
3a1a4 nH(bOpMaluU, KPUTUYECKU OLICHHBASI
HaJ1e)KHOCTh Pa3IMYHbIX UCTOYHUKOB
nHbopmaIuu;
MCIIOJIb30BAaTh COBPEMEHHBIN
WHCTPYMEHTapHUil 1
MHTEJUIEKTyaJIbHbIE MH()OPMAIIHOHHO-
QHAJMTUYECKHE CUCTEMBI
OIIK-2. Cnocob6en OIIK-2.1. 3HaeT METOALI ITIOUCKA U
OCYILECTBIATh Hcnons3yer cucTeMaTH3aluy HHPOpMaLUU 00
cOop, 00pabOTKY U |0OCHOBHBIE METOJIbI, PKOHOMUYECKUX TPOIIeccax 1
CTaTUCTUYECKUN  [CpEACTBa SIBJICHUSIX.




QHAJIN3 JIaHHBIX,  [OJyYCHHS, YMeeT BepHO U B MOJHOM 00beMe
HEOOXOIUMBIX Ul [IPEJCTAaBICHUS,  [paboTaTh C HAIIMOHAJIBHBIMU U
pemeHus XpaHCHUS U MEXXTyHApPOIHBIMH 0a3aMH JAHHBIX C
MOCTaBJIEHHBIX 00paboTKH 1eJIbI0 TOMCKa MH(pOopMaIu,
DKOHOMHYECKUX  [CTATHCTHYECKUX  |[HEOOXOJMMOM JUIs pEelICHNUs
3aau. TTAHHBIX. [OCTaBJICHHBIX SKOHOMUYECKUX 33/]1a4;
PacCYUTHIBATH YKOHOMHUYECKHUE U
COLIMAIbHO-9KOHOMHYECKUE
MOKa3aTelH, XapaKTepPH3YIOIIe
NesITeIbHOCTD X03SICTBYIOIIUX
CyOBEKTOB Ha OCHOBE THUITOBBIX
METOJMK U AEHCTBYIOLIEN
HOPMaTUBHO-IIPaBOBOU 0a3bl;
[PECTaBUTh HATJIAHYIO
BU3YITN3AIUIO TaHHBIX.
OIIK-6. Crioco6en |OIIK-6.1. 3HaeT BEPHO U B MOJIHOM o0beme::
[OHUMATb lcnonb3yer XapaKTEePUCTUKH COOTBETCTBYIOIIUX
MPUHIUITBI paObOTHl [COOTBETCTBYIOIINE |COAEPKAHHIO MPO(HECCHOHAIBHBIX
COBPEMEHHBIX COJIEPKAHUIO 3a7ja4 COBPEMEHHBIX LIU(POBBIX
MH(POPMALMOHHBIX [TPO(peCCHOHATBHBI [MH(OPMAIIMOHHBIX TEXHOJIOTHMA
TEXHOJIOTUH 1 X 3a1a4 'YMeeT BepHO M B NOJTHOM o0beMe:
MCIIOJIb30BaTh UX  [COBPEMEHHBIE UCII0JIb30BAaTh COBPEMEHHEIE
JUTA peleHns 3a/1ad iudpoBbie U poBbIe HHPOPMAITIOHHBIE
npodeccoHaNbHON MH(POPMALMOHHEIE TeXHOIOTHH /IS PELICHUS 33134
MCATCIIbHOCTH [TCXHOJIOI'UHM, npodeccHOHaIbHOM eI TeTbHOCTH

OCHOBBIBASICh HA
NPUHIUITAX X
a00TBI

OI1K-6.2.
[ToHnmaet
MPUHIIUATIBI PAOOTHI
COBPEMEHHBIX

U POBBIX

MH(OPMAaLIMOHHBIX

3HaeT BEPHO U B MOJTHOM O0beMe:
[IPUHIIUIIBI paOOTHI COOTBETCTBYIOIINX
COJICpKAHUIO TPOPECCHOHATBHBIX
3aJja4 COBPEMEHHBIX HU(POBBIX
MH(POPMALIMOHHBIX TEXHOJIOTUH

'YMeeT BEpHO M B IOJHOM
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TEXHOJIOTHA, o0beMe: IPUMEHATH IPUHIINIIBI
COOTBETCTBYIOLIHUX [pabOThI COOTBETCTBYOLIHX
COZICPKAHUIO COJIECPKAHUIO TTPOPECCHOHATBHBIX
npodeccHoHaNbHBI [3a]1a4 COBPEMEHHBIX IU(PPOBBIX
X 3a11a4 MH()OPMAIIMOHHBIX TEXHOJIOTHH
70 — 84 «xXopouoy/ YK-1. Cniocoben  [YK-1.1. 3HaeT ¢ He3HAYMTEJIbHBIMU [loBbIIeHHBIH
0a/10B «32aYTEHO» OCYIIECTBIIATh OcymecTBisier 3aMeYaHHsIMH OCHOBHBIEC METOJIbI
MOUCK, MOUCK KPUTHUYECKOTO aHAJIN3a U OCHOBBI
KPUTUYECKHI HE0OX0AMMOMN CHCTEMHOTO TIOAXO0/Ia KaK
QHAJIM3 U CUHTE3  [MH(OpPMALUH, 00IIeHayYHOT'O METO/IA.
MH(OpMALIHH, OTMPAACh Ha YMmeer c He3HAYMTeIbHbIMY
TPUMCHATE PE3yIbTATHI 3aMedYaHUsIMH aHaJIM3UPOBATH
CHCTEMHBIN TIOAXO/I [AHAIN3a § sanauy, HCTIONB3YSL OCHOBEI
UL PEHICHNA [I0CTAaBJICHHON KPUTUYCCKOTO aHAJIN3a U CUCTEMHOTO
[OCTaBJICHHBIX Sazatin MOIXO0Ja;  OCYIIECTBIATh  IOHCK
Bazaqd HEOOX0IUMOMN TS pelIeHs
MOCTAaBJICHHOW 3ajJa4d WH(pOpMAIHH,
KPUTHUYECKH OIICHUBAsl HAJIEKHOCTH
pa3IUYHBIX VCTOYHHKOB
nH(popManuy; UCTIOJIb30BATH|
COBPEMEHHBIM  HMHCTPYMEHTapuil U
MHTEIJICKTyaJIbHbIe MH()OpManOHHO-
QHAJIMTUYCCKUE CHCTEMBI
OIIK-2. Cnoco6en |OIIK-2.1. 3HaeT c HE3HAYNTEIbHBIMH
OCYIIIECTBIIATh Omnpenenser 3aMeYaHUSIMH: METO/IBI cOopa
cOop, 00paboOTKy U [MCTOYHUKH MHpOpMaLuK, CcHocoObl W BHI €€

AHAJIU3 JaHHBIX,
HEOOXOAUMBIX JUISI
peLICHHS
[IOCTaBJIEHHBIX
yIIpaBIEHYECKUX

3agad, C

uHbOpMaIUU U
OCYILIECTBIISICT UX
MIOMCK Ha OCHOBE

[IPEICTABICHHUS, PUMECHSIS
COBPEMEHHOE MPOrPaMMHOE
o0OecreueHue

IOCTAaBJICHHBIX
LeJeh ISl pelIeHuUs]

YMeeT ¢ He3HAYUTETbHBLIMHA
3aMCYaHUAMM : HUCIIOJIB30BATh

poheCCUOHATBLHBI

COBPEMEHHBIN MHCTPYMEHTApHl 1
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OCHOBBIBASICh HA
NPUHIUIIAX UX
a00TBHI

UCIIOJIB30BAHUEM  [X 3a1a4 WHTEJUICKTyaJIbHbIE HH()OPMAIIMOHHO-
COBPEMEHHOT'O AHATIUTUYECKUE CUCTEMBI
MHCTPYMEHTapUs U

MHTEJUIEKTyaJIbHbIX

MH(pOpPMaIMOHHO-

AHATTUTUYECKUX

CUCTEM

OIIK-6. Criocoben (OIIK-6.1. 3HaeT ¢ He3HAYHNTEJIbHLIMHI
OHUMATh Hcnonb3yer 3aMeYaHMAMU: . XapaKTEPUCTUKHA
MPUHITUIIBEI pa0OTHI |[COOTBETCTBYIOIINE [COOTBETCTBYIOIINX COACPKAHUIO
COBPEMEHHBIX COZIEPKAHUTO npodeccuoHaNbHBIX 3a7a4
WH(POPMAITMOHHBIX MPO(ECCUOHATBHBI [COBPEMEHHBIX IU(PPOBBIX
TEXHOJOTUH 1 X 3a1a4 MHDOPMAITMOHHBIX TEXHOJOTHIA
MCIIOJIb30BAaTh UX |COBPEMCHHBIC 'YMeeT ¢ He3HAYUTEALHLIMHA

IS pELIEHKs 33124 [IU(pPOBbBIE 3aMe4YaHMsIMHU: NCIIOJIb30BaTh
npodecconaNnbHON MH(POPMALOHHEIE (COBpEMEHHBIE LIU(PPOBBIE
JCATCIIbHOCTU TCXHOJIOI'NH, I/IH(bopMauHOHHLIe TEXHOJIOTUH JJIs

peuieHus 3aaa4 npoecCuOHATLHON
NesITeIIbHOCTH

OIIK-6.2. 3HaeT ¢ He3HAYHUTEJIbHBIMHA
[lonumaer 3aMeYaHUsIMH: TIPUHIIHAIIBI PaOOTHI
MPUHIIUIIBI PpA0OTHI [COOTBETCTBYIOIIUX COACPKAHHUIO
COBPEMEHHBIX NMpogeCCHOHATBHBIX 33124
(G POBBHIX COBPEMEHHBIX ITU(PPOBHIX
MH(QOPMAMOHHBIX MH(POPMAIMOHHBIX TEXHOJIOTHI
TEXHOJIOTHUA, 'YMeeT ¢ He3HAYUTEIbHBIMH
COOTBCTCTBYIOIINX 3aMe4YaHUAMM: IPUMEHSITH IPUHIINII
COZIEP KaHUIO bI Pa0OTHI COOTBETCTBYFOIINX
po(eCcCHOHAIbHBI COJIepXKaHUI0 MPOGeCCHOHATBHBIX
X 3a/1a4 3a7iad COBPEMEHHBIX HU(POBBIX
MHGOPMAILIMOHHBIX TEXHOJIOTHI
50 - 69 «ynosJjerpoputeabHo»/ [YK-1. Cnocoben [YK-1.1. 3HaeT Ha 02a30BOM YpOBHeE € Ba3zoBbIit
0aJi10B «324YTEHO» OCYIIECTBIIATH OcyiecTBisieT OIIMOKAMH OCHOBHBIE METObI
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[OUCK, TIONCK KPUTHYECKOI0 aHAJIN3a U OCHOBBI

KPUTUYECKUN HE00X0 1Mo CHCTEMHOI'0 II0AX01a KaK

QHAJIM3 U CUHTE3  [MH(pOpMaIuH, 00LIeHAYYHOT0 METO/1a.

I/IH(I)OpMaHI/IH, OIINpasiCh Ha YMeer C HE3HAYUTEJIbHBIMHA

[TPUMCHATH [PC3yJIbTAThI 3aMedYaHuSIMHU aHaJIU3UPOBaTh

CHCTEMHBIH HoAXO0J aHalIn3a 3a/1a4y, HCIOJB3Ys OCHOBBI|

I pCHICHUA OCTaBJICHHOM KPUTHYCCKOIO aHaau3a U CUCTEMHOIO

ITOCTABJICHHBIX 3adadu Mmoaxo/a, OCYLIECTBIIAITh TIOUCK|

3a/1aq HEOOXOINMON I peuenus
[OCTABJIEHHOW 3aJauu HH(OpMaLuy,
KPUTUYECKM OLEHMBAsg HaIEKHOCTH
[pa3IUYHBIX HCTOYHUKOB
MH(pOpMaLuy; HCII0JIL30BATh,
COBPEMEHHBIM  HMHCTPYMEHTapuil U
MHTEJUIEKTyaJIbHbIe MH(OPMAIMOHHO-
AHAJIUTUYECKUE CUCTEMBL

OIIK-2. Cnoco6en |OIIK-2.1. 3Haer Ha 0a30BOM YpOBHe, (|

OCYIIECTBIISATh Ornpenenser OIIUOKAMMU: METO/IbI cbopa

cOop, 00pabOTKy U [MCTOYHUKHU uHbOpMaIlMK, CIOCOOBI W BHJ €€

QHAJIN3 JTaHHBIX,  [MH(pOpPMALUU U [IPEICTABIICHHUS, MIPUMEHSS
HEOOXOIUMBIX JUIS [OCYIIECTBIISIET X |[COBPEMEHHOE IIPOrpaMMHO€]
peneHus MOMCK Ha OCHOBE  |00ecreueHne

[IOCTaBJICHHBIX [IOCTaBJICHHBIX YmMmeer Ha 6a30BOM ypOBHE, ¢
YIIPABJICHYCCKUX Leneu s peLICHUs|oIINOKAMHM: VCIIOJIHF30BATh

3ana4, C pO(GECCHOHANBHBI |cOBPEMEHHBIN HHCTPYMEHTAPHI
MCIIOJIb30BAHMEM X 3a1aq MHTEJUIEKTyaJIbHbIe MH()OPMAIIMOHHO-
COBPEMEHHOT'O QHAJIUTUYECKNE CUCTEMBI
WHCTPYMEHTApHUs U

WHTEJUIEKTYAJIbHBIX

MH(POPMAIMOHHO-

QHATTMTUYECKUX

CHUCTEM

OIIK-6. Crioco6en |OIIK-6.1. 3HaeT Ha 0a30BOM YpPOBHe, C
[MOHUMAaThb Vcronb3yer OIIMOKAMM:: XapaKTEPUCTUKHU

20



[IPUHLIUIIBI paOOTHI
COBPEMEHHBIX
MH(GOPMaIIMOHHBIX
TEXHOJIOTUH U
MCII0JIb30BaTh X
JUIsl pELLICHNUS 3a1a4
mpodecCuoHATbHON
NIESATEIIBHOCTH

COOTBETCTBYIOIIINE
COJIEPIKAHUIO
npodecCuoHaTbHBI
X 3a71a4
COBPEMEHHBIE
ppoBbIE
MH(pOpPMallMOHHbIE
TEXHOJIOTHH,
OCHOBBIBASICh Ha
MPUHIUIIAX UX
a0O0ThI

COOTBETCTBYIOIUX COJEPHKAHUIO
npodecCUOHATBHBIX 3aa4
COBPEMEHHBIX IIU(POBHIX
MH(POPMALIMOHHBIX TEXHOJIOTUH

Ymeer Ha 0a30BOM YpPOBHe, €
OIIMOKAMM: UCII0JIb30BATh
COBpPEMEHHBIE IU(PPOBBIE
I/IH(l)OpMaIII/IOHHI)IC TCEXHOJIOIUU IJId
peleHus 3a1a4 npogpeccuoHaIbHON
e TEIIbHOCTH

OIIK-6.2. 3HaeT Ha 6a30BOM YPOBHe, C
[Tonnmaer OIIMOKAMM: IPUHITUITBI PaOOTHI
MPUHIAITE] paOOTHI [COOTBETCTBYIOIIUX COJIEPIKAHHIO
COBPEMEHHBIX npodeccuoHambHBIX 3a7a4
1 (POBBIX COBPEMEHHBIX IIU(POBHIX
MHGOPMAIMOHHBIX [MTH(POPMAIIMOHHBIX TEXHOJIOTHIA
TEXHOJIOTUH, YMeeT Ha 62a30BOM YpOBHe, €
COOTBETCTBYIOLIMX |(0IIMOKAMM: TPUMEHSATH IPUHIUIIBI
COJIEPKAHUIO paboTHI COOTBETCTBYIOIINX
MPO(ECCHOHANBHBI COMEPKAHUIO TIPO(YECCHOHATBHBIX
X 3a1a9 3aJ1a4 COBPEMEHHBIX HU(POBBIX
MHGOPMAILIMOHHBIX TEXHOJIOTHI
YK-1. Cnocoben  [YK-1.1. He 3naeT Ha 6a30BOM ypOBHe Komnerenuun
OCYILECTBIIATh OcyuiecTBisieT OCHOBHBIE METO/1bI KPUTUYECKOTO He
MOMCK, MOMCK @QHAJIN3a U OCHOBBI CHCTEMHOTO copmupoBan
KPUTHYECKUI HE0O0X0IMMO M0/1X0/1a KaK 00IIEHayYHOT0 METOAA. bl
«HEyI0BJIETBOPHTEILHOy [AHAIN3 U CHHTE3  [MH(pOpMAaIuy, He ymeer mHa 0a30B0M YpOBHE|
Menee 50 / MHpOpMaLNH, ONUpasiCh Ha AHAIM3UPOBATh  3a1ady, HCIHOIb3Ys
Oanon «HE 32YTeHO» PUMEHSATH pe3yNIbTaThI OCHOBBI KPHTHUECKOTO aHAIM3a U
CUCTEMHBIN TIOJXO0/] [@HAIN3a CUCTEMHOI'0 II0JIX0/1a;
UL pCIICHUA [OCTaBJICHHON OCYIICCTBJIATh IOMCK HEe00X0UMON
[MOCTaBJICHHBIX 3anaqun JUIS PEILICHUS TOCTAaBICHHON 3a1a4H
3a1a4 MHGbOpMaIUU, KPUTUYECKU OLICHHUBAS
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HAaJI€KHOCTh PA3JINYHbIX HCTOYHUKOB
MH(OPMALIMK; HCIIOJIb30BATh
COBPEMEHHBII MHCTPYMEHTApU U
MHTEJUIEKTyaJIbHbIe MH()OPMAIIMOHHO-
QHAJTUTUYECKHE CUCTEMBI

OIIK-5. Cnocoben
MCTIOJIb30BATh MPH
pereHnn
npodeccroHaIbHBI
X 3a/1a4
COBpPEMEHHBIE
MH(POPMAIMOHHBIE
TEXHOJIOTUH U
MPOTpaMMHBIE
Cpe/CTBa, BKIIOYAs
yTIpaBJICHUE
KPYIHBIMU
MacCHBaMH JTaHHBIX
11X

OIIK-5.2.
[Ipumenser
COBPEMEHHBIE
MH(QOPMALMOHHBIE
TEXHOJIOTHH U
CUCTEMBI JJIs
[NOCTAaHOBKHU U
peleHus 3aaa4
YIIPABJICHMS,
BKJIIOUAs
YIIPABJICHHE
KpPYTIHBIMHU
MaCCHUBAMM JTaHHBIX
1 X

He 3Haer Ha 0a30BOM YpOBHe:

0COOEHHOCTH HCIIOJIb30BaHHUS]]
COBPEMEHHBIX UH(OPMALIMOHHBIX
TEXHOJIOT U u CUCTEM JULs]

MMOCTaHOBKHU u PEIICHHUA 3aaay
YHOpPaBJICHUA, BKIIIOYaA  YIIPABJIICHUC
KPYIIHBIMHA MAaCCUBaMH JAaHHBIX W HX|
HHTeJ’IJ’IeKTyaJ’IBHHfI aHaJInu3

He ymeeT Ha 0a30BOM ypOBHe:
peraTh 3aJa4M YIpaBJIeHUs Ha
OCHOBE HICTIOJIb30BaHMS COBPEMEHHBIX
MHGOPMAIIMOHHBIX TEXHOJIOTHI 1
CHUCTEM

MHTEJUIEKTYJIbHBIN MHTEJUIEKTY aJIbHbII

QHAJIU3 QHAJIN3

OIIK-6. Criocoben |OIIK-6.1. He 3naeT Ha 6a30BOM ypoBHe::
MMOHUMATh Hcnons3yer XapaKTEPUCTUKN COOTBETCTBYIOLIUX
MPUHIAITE] paOOTHI [COOTBETCTBYIOIINE |COEPIKAHHUIO MPO(HECCHOHAIBHBIX
COBPEMEHHBIX COJIEPKAHUIO 3aJa4 COBPEMEHHBIX ITU(POBBIX
MH(POPMALMOHHBIX [MPO(ECCHOHATBHBI [MH(OPMAIIMOHHBIX TEXHOJIOTHHA
TEXHOJIOTUH 1 X 3a1a4 He ymeer Ha 0a30BOM ypoBHe:
HMCII0JIb30BATh UX  |[COBPCMCHHBIC HMCIIOJIb30BATh COBPEMEHHLBIE

UL peIICHUA 3a4a4 HI/I(prBBIe HM@pOBHe HH(bopMauHOHHHe
HpO(i)CCCI/IOHaJ'II)HOf/'I I/IH(l)OpMaIII/IOHHI)Ie TEXHOJIOTUHU JUIA PEIICHU 3a/1a4
JCATCIIbBHOCTU TCXHOJIOI'NH, HpO(bGCCHOHaJILHOﬁ JOEATECIIbHOCTU,

OCHOBBIBAsICh Ha
IMPUHIUIIAX UX

a00TBHI

MPUHIIATBL paOOTHI COOTBETCTBYIOIIUX
COJIepKaHUI0 MPO(dhecCHOHATLHBIX
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OI1K-6.2.
[Tonumaer
MPUHLIUIIBI paOOTHI
COBPEMEHHBIX

1 (HPOBBIX
MHGOPMAITMOHHBIX
TEXHOJIOTHH,
COOTBETCTBYIOIIUX
COJIEP’KaHUIO
npohecCuOHATbHBI
X 3aj1a4

3aJ1a4 COBPEMEHHBIX HU(POBBIX
MH(POPMALIMOHHBIX TEXHOJIOTUH;
[IPUMEHSTH IPUHIIUIIBI paOOTHI
COOTBETCTBYIOIINUX COAEPIKAHUIO
Mpo(eCCUOHATIBHBIX 3329
COBPEMEHHBIX IIU(PPOBHIX
MH)OPMAITMOHHBIX TEXHOIOTUIA
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