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OLHEHOYHBIE MATEPHUAJIbI

Mo nucuuniaune «OcHOBBI padoThl ¢ BoJbLIIMMU JAHHBIMU

NEPEYEHb KOMIIETEHIIUHN C YKA3BAHUEM PE3YJIbTATOB
OBYYEHMUA U OTAIIOB UX POPMUPOBAHUA 110 JNCIUAIIIMHE

®opmupyeMble

KOMIIETeHIIUH
(k00 u naumenosanue

Komnemenuyuu)

MHIuKATOPBI 10CTHKEHUS
KOMIIeTeHIUi
(k00 u naumenosanue
UHOUKamopa)

PesynabraTnl 00y4yeHus (3Hanus,
yMeHus)

YK-1. Cnioco0eH ocyuiecTBJIsITh
NMOUCK, KPUTHYECKUIH aHATU3 U
cuHTe3 nHGoOpMaLMH, NPUMEHSITH
CUCTEMHBII MOAX0/ 1JIsl peleHust
MOCTABJIEHHDLIX 32124

YK-1.1. Ocymectisier
MIOUCK HE0OXO0AUMOM
nH(pOpMAIINHU, ONTUPAsCh HA
pe3yabTaThl aHAIN3A
IIOCTaBJICHHOM 3a7a4H

YK-1.1. 3-1. 3naer oCHOBHBIE
METO/Ibl KPUTHYECKOTO aHaAIM3a
OCHOBBI CHCTEMHOT'O IIOX0/1a KaK
0O0IICHAyYHOTO METO/IA.

YK-1.1. Y-1. Ymeer
aHAJIM3UPOBATh 3314y, UCTIOJIb3Ys
OCHOBBI KPHTUYECKOTO aHATIN3a U
CHCTEMHOIO ITOX0/1a.

YK-1.1. ¥-2. Ymeer
OCYILIECTBIISATh MIOUCK
HE0OXO0IUMMOM ISl pelIeHUs
MIOCTaBJIEHHON 3a71auil
uHpOpPMAIINN, KPUTHIECKU
OLIEHUBAs HAJIS)KHOCTD PA3IMUHBIX
MCTOYHHUKOB MH(OPMAIIUH.

METOAUYECKHUE MATEPUAJIbI, XAPAKTEPU3YIOHINE OTAIIbI
®OPMHPOBAHUS KOMIIETEHIIAM

IlepedyeHb y4eOHBIX 3aJaHMH HA ayAUTOPHBIX 3AHATHAX

Tema 1. OcHoBbI BoJabmINX JaHHBIX
Nuaukaropsbl goctuxenusi: YK-1.1.

agrLONE

Yrto Takoe 00ibIlne JaHHbBIE?
Metoavku aHaau3a OOJIBIITUX TaHHBIX
AHaIUTUYECKUN MHCTPYMEHTapUi
Poinku penieHuit A ynpasiieHus OOJNbIIUMHU TAHHBIMU
Teopus u mpakTrKa OONBIIUX JAHHBIX B OTPACIISAX

Tembl rpynnmoBbIX IMCKYCCHH




6. Kak ucnonb3oBaTh aHaTUTHUECKHUE JaHHBIE AJIS pa3padOTKH KaueCTBEHHBIX
NT-cepBucon

7. bonwmmue nanusie (big data) B MHPOPMAITMOHHBIX TEXHOJIOTHSIX.

8. COBOKYMHOCTb MOJXOJ0B, HMHCTPYMEHTOB U METOJOB 00pabOTKU
CTPYKTYPUPOBAHHBIX W HECTPYKTYPUPOBAHHBIX JaHHBIX OIPOMHBIX OOBEMOB U
3HAUUTEILHOTO MHOT000pa3usi Il TMOJy4YeHHUSI BOCIPUHUMAEMBIX YEJIOBEKOM
pe3ynbTaToB, d(PPEKTUBHBIX B YCIOBUSIX HEMPEPHIBHOTO MPUPOCTA, pACTIPEIEICHUS 10
MHOTOYHUCJICHHBIM y3J1aM BBIYHUCIUTEIBHON CeTH, chopmupoBaBmmxcs B kKoHie 2000-
X TO/IOB, aNbTEPHATHUBHBIX TPAIUIIMOHHBIM CHCTEMaM yTMpaBieHUs 0a3amMH JaHHBIX U
pemenusM kiacca Business Intelligence.

9. B manHy0 cepuio BKIIOYAIOT CPEACTBA MACCOBO-TMAPAUICILHON 00pabOTKH
HEONpeAeNEHHO CTPYKTYPUPOBAHHBIX JaHHBIX, IPEKIE BCETO, PEIICHUSIMU KaTeTOPUHU
NoSQL, anroputmamu MapReduce, nporpaMMHbIMU KapkacaMud M OHOJMOTEKaMU
npoekTa Hadoop.

10. B kauectBe oONpeAeNsIONIMX XapaKTePUCTUK g OOJBIIMX JIaHHBIX
OTMEYaroT TpU V: 00b€M (aHTiI. volume, B CMBICIIE BETUYUHBI (PU3UUIECKOTO 00BhEMA),
CKOpOCTh (aHriI. velocity B cMbICIax Kak CKOPOCTU IMPUPOCTA, TAK U HEOOXOAUMOCTH
BBICOKOCKOPOCTHOM 00pabOTKM M TOJy4eHHUS pe3yJbTaTOB), MHOTrooOpasue (aHrIL
variety, B CMbIC]IE BO3MOXHOCTH OJHOBPEMEHHOH OOpabOTKM pa3INYHbIX THUIIOB
CTPYKTYPUPOBAHHBIX U MOJTYCTPYKTYPUPOBAHHBIX JAHHBIX ).

11. NudpopManmoHHO-aHATUTUYECKUX CUCTEM.

12. Ctpykrtypa cpeactB coopa u 1opabOTKH JaHHBIX.

13. CriocoOsI 1 cocTaB CpesCTB MPeoOpa3oBaHusl JaHHBIX.

14. Cpeast  pa3paboTku  cpeactB  cObopa,  JOpadOTKA  JAHHBIX |
MH(GOPMALIMOHHBIX XPAHUITHUIII.

15. OcHOBHbIE  MNPUHLHUIBI  MOCTPOCHHUSI  CTPYKTYpbl  HH(POPMALMOHHBIX
XPaHWIHUIII.

Tema 2. O0pabdoTka 00JbIINX JTAHHBIX.
Nupukaropsl noctuxenus: YK-1.1.

BigData u anaiuTHKa B peaibHOM BpeMEHHU

BigData u rieHoBast moyiMTHKa B 00pab0TKe JaHHBIX KIMEHTOB

0O0630p TEXHOJIOTHI XpaHEHUS! OOJTBIINX JAHHBIX.

ba3bl nannbix. Cuctemsl ynpasieHus 0azamu JaHHBIX. MOJenH TaHHbIX.
[ToaroToBKa MCXOIHBIX JaHHBIX MJIA aHajgu3a: IMepBUYHAs o0paboTkKa H
BU3YaJIU3aLMs UMEIOUIUXCS TaHHbIX.

6. OcHOBHbBIEC TOHSATUS MATEMATUYECKON CTATUCTHKHU.

/. Meroapl aHaM3a JaHHBIX: JECKPUIITHBHAS CTATUCTHKA, IMTApAMETPUUECKUE,
HEMapaMeTpU4EeCKUe, HOMHUHAJIBHBIE METONbl (KOPPEISLMOHHBINA, PErpeCCUOHHBIN,
JUCTIEPCUOHHBIN aHaTN3bl, KIACTEPHBIN, TUCKPUMUHAHTHBIN, (DaKTOPHBIN aHAIU3bI).

8. IlpunHnunsl TMOKON apXUTEKTYphl TAHHBIX U OTKPBITHIX CUCTEM, KOTOPHIMH
pyKoBOACTBYIOTCS npu cozaanuu MAC.

agbrwnE



9. HnudopmarnmoHHslii 0OMeH, CBSI3aHHBIN C AaHATTUTHYECKON paboTOil.

10. Ilonstue o wMeramanHeix (MJI), 0a3ze MeTagaHHBIX - PEMO3UTOPHH,
UCIIOJIb3yEeMbIX B HH(OPMAITMOHHOM XPAHWJIUIIIE.

11. [lpuHuumel HOCTpoeHUS HHGOPMAIIMOHHBIX XPAHHIIUILL.

12. TpeGoBaHMs K KaueCTBY JJAHHBIX M CIIOCOOBI €ro 00ecTieueHus MpHU 3arpy3Ke
B MH(OPMAITMOHHOE XPAaHUIIUIIIE.

13. [IpoOnemsl, pa3periaemMbie IpHU MPUBEIECHUN JAHHBIX K €IMHON CTPYKTYype
MH(GOPMALIMOHHOTO XPaHUIIHIIA.

14. KoHuenmmu MOCTPOCHUS CTPYKTYP XPAHUITUII] TaHHBIX.

15. Ha3nauenne, coctaB W BBIMOJHSAEMbIe (DYHKIIMM 0a3bl METAaJaHHBIX -
penozutopusa NX.

16. Ipunnumnet cozpanus peno3utopust UX.

17. Onementsl Mopenet manHbix UX (Pakr-rabnmuia, TaOIUIBl HU3MEPEHMUIA,
KOHCOJIbHBIE TAOJIUIIBI).

Tema 3. AHAJIN3 M U3BJIeYEeHHE JAHHBIX
Nuaukartopsbl goctmxenusi: YK-1.1.

1. Henu dakTopHOrO aHAIM3A.

2. TlporpamMHbIe cpeacTBa aHanu3a qaHHbIX: Statistica, SPSS, Excel u apyrue;
UX MPEUMYIIECTBA U HEAOCTATKH.

3. TlpencraBneHune UCXOMHBIX JTaHHBIX B mporpamme R-Studio.

4. SQL over BigData. Hive

5. Tlpobnema cMmelieHus JaHHBIX B 00pa00OTKe OOJBIINX TaHHBIX

6. Ilpumenenue SQL B IT unmyctpun

7. Cpasnenue pemenuit Hive u MapReduce Ha npumepe 3aiay aHanu3a JOros

8. Beyond MapReduce. Spark

9. MamunHoe oOydeHne Ha OOJIbIINX TaHHBIX

10. AnropuTmbl 1J1 pabOThI ¢ OONBITMMHU JaHHBIMU

11. Metobl OHIIaH O0yYeHUS

12. I'pagueHTHBIHN CIycK

13. Pemenue 3amad knacTepu3anuy Ha OOJBIINX JaHHBIX

14. 3amaua nmoxcueta cioB B naracere (WordCount)

15. 3agauu u coaepsxanue oneparuBHoro (OLAP) ananu3a.

16. Knaccudukanuus UT-ananuza no pexxumy 1 Temiy.

17. ®yHKuMU, BEIIOJIHAEMbIE TPOLIETYPAMH CEYEHUE U TTIOBOPOT.

18. ®yHkuuu, BEIIOJIHIAEMbIE MTPOLIEIypaMH CBEPTKA U pa3BepTKa.

19. ®yHKkIMH, BBIMOIHIEMBIE IPOIIEAYPAMH MTPOSKIHS U TTIOCTPOCHUE TPEHIOB.

Tema 4. Texnoaorus Data Mining
Nupukaropsl noctuxenusi: YK-1.1.

1. BBeneHue B MHTEIJIEKTYaJbHBIA aHAJIU3 JAHHBIX
2. CyObeKTHbIE U OOBEKTHBIE CHCTEMBI.



3. IlepBas monenb ynpapieHus (BHEIIHEE YIIPaBICHUE).

4. CpaBHMTENbHBIA aHAJIU3 MOAXOJOB K NOHATHIO YIPABJICHUS: KaK CPEICTBO
JOCTHKEHMS LIETTH, KaK MPOLECC YIPABIIAIOMINX BO3AEUCTBUMN, KaK mpolecc 00paboTKu
uHopManmm.

5. VYmpaieHue Kak Mpouecc Bbl0Opa U MPUHATUS PELLICHUI.

6. Bropas Mozaens ynpaBieHHs - aBTOMATUYECKOE YIIPABJICHUE

7. TlpenBaputenbHas 00pabOTKa JaHHBIX

8. 3amaua xiaccuduxanuu ¢ 00yueHueMm

9. OcHOBHBIC IPUHLIUIIBI IOCTPOCHUS APXUTEKTYPHI

10. Ob6nacTu mpuMEHEHHUsS] METOAOB MHTEIUIEKTYaJIbHOTO aHAN3a.

11. Cuctemsl pacCykI€HUI HA OCHOBE AHAJIOTUYHBIX CITy4aeB.

12. KnaccudukanmoHHbIE H PETPECCHOHHBIC IEPEBHS PEIICHHIA.

13. BaitecoBckoe oOydeHne (acCOIraIim).

14. T'eneTHyecKUE ATOPUTMBI.

15. DBONIOIIMOHHOE ~ NPOrPaMMHUPOBAHHWE U AJITOPUTMBI  OTPAHUYEHHOTO
nepebdopa.

Kpurepuu ouenku (B 0a/1ax):

20 OGamuoB BbICTaBIsIETCA OOydYarolmeMycsi, €CIM OH JEMOHCTPUPYET BBICOKUMN
YpOBEHb BJIQJICHHUS MaTE€pHaJIOM MO BCEM TeMaM JIUCKYCCUH,ITPEBOCXOJAHOE YMEHHE
dopMyTupOBaTh CBOIO TO3MIMIO, OTCTaMBaTh €€ B CIOpe, 3a/JaBaTh BOIPOCHI,
o0Cy)XIaTh JUCKYCCHOHHBIC TIOJIO)KCHUSI, BBICOKMH YPOBEHb JOTHUKH BEICHUS
JTUCKYCCUU.  YPOBEHb  CHOPMHPOBAHHOCTH  KOMIIETCHIIMA  COOTBETCTBYET
MIPOJIBUHYTOMY YPOBHIO;

15- 0anoB BBICTaBISIETCS OOy4YalOIIEMYCs, €CIM OH JEMOHCTPUPYET BIaJCHUE
MaTepHaJioM IO BCEM TEeMaM JHUCKYCCHM Ha YPOBHE BBIINIE CPEIHEro, yMEHUE
OTCTaWBaTh €€ B CIIOpE, 3a/1aBaTh BOMPOCHI, 0OCYKIATh AUCKYCCUOHHBIC MOJIOKCHUS,
3HAaHWE DTHUKU BEACHHUS AWCKYCCHH. YPOBEHb C(HOPMHUPOBAHHOCTH KOMITCTCHIIUN
COOTBETCTBYET MOBBIIICHHOMY YPOBHIO;

10 6annoB BBICTABISIETCA OOYy4YaIOIMIEMYCs, €CIM OH JIGMOHCTPUPYET BIaJCHUE
MaTepuajioM IO BCEM TeMaM JUCKYCCHW HE B TOJIHOM oObeMe, yMEHHE 3aJ1aBaTh
BONIPOCHI, OOCYXXJaTh JUCKYCCHOHHBIC TIOJIOXKEHHWS, 3HAHWE OTUKH BEJCHUS
JTUCKYyCCUU. YPOBEHb CHOPMHUPOBAHHOCTH KOMIETEHIIUH COOTBETCTBYET 0a30BOMY
YPOBHIO.

KonTpoabnas padora

ITo Teme 4. Texnosiorust Data Mining
Nupukaropsl noctuxenus: YK-1.1.

1. [IpuBenuTe hopMalibHYIO MOCTAHOBKY OCHOBHBIX 3a7a4 Data Mining.
2. Ilepeuncnute u oxapakTepu3yiTe oCHOBHBIE 3a1aun Data Mining.
3. K ocHoBHBIM 337auam Data Mining oTHOCSITCS:



4. I[locTaHoBKa 3a/1a4M KJ1acCU(DUKALINH.

5. IlocTanoBKa 3a1a4u PErPECCUU.

6. [TocTaHOBKa 3aa4M KJIACTEpU3ALUU.

7. IlocTaHOBKA 3aja4M TOMCKA ACCOLIMATUBHBIX IIPABUIL.

8. [locTaHOBKA 3a/1a4¥ MMOUCKA MTOCIEA0BATENBHOCTH.

9. IlocTaHoBKa 3aja4M IPOTHO3UPOBAHUSI.

10. Yem oTninuaetcs kiaccudukaius oT KiacTepusauu?

11. IlpuBenure BapuaHTHI, CXOACTBO M OTJIMYMS 3a7ad TIPYNIMPOBKA M HX
rpadUyecKyro WILTIOCTPALIHIO.

12. IlpuBenurte OTAMYMSA M CXOJCTBO 33Ja4¥ NPOTHO3UPOBAHUA OT 3aJayu
MIOMCKAa AaCCOLUMATUBHBIX IMPABWJI C MPUBICYEHUEM OOIIEH CHUCTEMHOW MOJEIN
penieHus 3a1a4 1 Ha OCHOBE MX (hOpMabHOU MOCTAHOBKHU.

13. Onummure CymHOCTh (HOPMAIBHOIO KOHIIENTYaJlbHOTO aHaliu3a U €ro
IPUMEHEHUE.

14. CdopmynupyiTe IOCTAaHOBKY U  NPUBEIUTE MPUMEPHl  3aJauu
JIMHIBUCTUYECKOTO PE3FOMUPOBAHHS.

15. Oxapakrtepusyiite 3amady IOHCKAa AHOMAJIMKA M CONOCTAaBbTE €€ C
KJIaCTEpU3alMell JaHHBIX HA PAa3HBIX YPOBHSX NPEICTABICHHUS.

16. Ilonbepute anekBaTHble (opMaIbHbIE IOCTAHOBKHU 3a1a4 Data Mining asns
pEILIECHHUs CIEYIOMUX IpooIeM:

a. Pa3genuth NpoeKThl Ha MPOEKThI, UMEIOIINE BHICOKYIO CTETIEHb YCHEIIHOCTH,
CPEIIHIOIO U HEYCIHEIIHbIE, U ONPEACIIUTD UX METPUKHU.

b. Halitu aHaiornusble NpoeKkThl N0 HAOOpy TpeOOBaHMIA B BUI€ T€TEPOTr€HHBIX
apamMeTpoB.

c. OnpenenuTs pUCKU MPOECKTUPOBAHMS M peau3allii MPOrPAMMHOTIO MTPOIYKTa
[0 IUarpamme BbITOpaHUs.

d. CnporHo3upoBaTh BpeMs BBIIIOJHEHUS MPOEKTa HCXOAs U3 Habopa
TpeboBanuii, KPI nmepconana u oorema hruHaHCUpPOBAHUS.

e. OnpenenuTh, Kakyro KBaaupukauno uMeeT « boIbIIMHCTBO pa3pabOTUYMKOBY.

17. B yem omimuue TtexHosoruu Data Mining oT Apyrux TEXHOJOTHUN aHaU3a
OOJBIITNX 00HEMOB JIAHHBIX ?

18. HazoButre  nHambonee  pacrnpoCTpaHEHHbIE  METOJNBI  aHaIM3a
CTPYKTYPUPOBAHHBIX JaHHBIX C HCIOJIb30BaHWEM TexHosoruu Data Mining. Kakue
THUIIbI CKPBITHIX 3aBUCUMOCTEN OHU BBISBIISIOT?

19. Tloyemy mpu cO3aHUM YEJIOBEKO-MAIIMHHBIX HWH()OPMAIMOHHBIX CHCTEM
00JIbIIIOE BHUMAaHHUE YAENSETCS 3aBUCUMOCTSIM, MOJIYYEHHBIM B BHJIE TIPABUII «ECIIH,
TO»?

20. Kparko omumure cyTh METOJa IMOCTpPOCHMs JAepeBa pemieHuil. Kakue
OrpaHUYEeHUS] UMEIOTCA Yy 3TOro MeToza?

21. Kpatko omMmuTe CyTh METOJla MOMCKAa accoluuaTHBHBIX mpaBui. Kakue
OTrpaHUYEHUS UMEIOTCA Yy 3TOr0 MeToza?

21. B yem cyTh anroputMa Apriori, KaKOBbl €ro OCHOBHBIE I1aru? KakoB cMbICI
CBOMCTBa aHTU-MOHOTOHHOCTH?



22. Yto Takoe 0000IIEHHOE accouuaTUBHOE NpaBwio? B dyem orianune
QIropuT™Ma BBIYUCICHHUS OOOOLIEHHBIX AaCCOLMATHUBHBIX TPABWJI OT alropuTMa
Apriori?

23. Kakume ymyuiieHus TpeOYIOTCS aIrOpuTMy TIOMCKa O0OOOIIEHHBIX
aCCOIIMAaTUBHBIX  MpaBWJ s OOecleueHus  MPUEMIIEMBIX  TEXHHYECKHX
XapaKTEPUCTHUK?

24. Kakue nporpeccuBHble MeTopl Data Mining npenmnosnaraercs pa3BuBaTh B
Onmxaiiiiee Bpemst ISl OTYYSHHSI CKPBITHIX 3aBUCUMOCTEH?

25. Kakue mporpaMMHBIE TIPOAYKTHI, pean3yroniue TexHoioruo Data Mining,
Bam u3BectHbI? UeM BbI3BaHO TaKko€ UX pazHOoOpaszue?

26. Kakue mporpaMMHBIE TIPOIYKTHI TO3BOJISIOT TMOJIydYaTh CKPBITHIC
3aBHCHMOCTH B BHJI€ TIPABHII «ECITH, TO»?

27. IlpuBemuTe mpUMEpPHl HHIMACHTOB ¥ TPOOJIEM, BO3HHUKAIONIUX IIPH
ynpasiennu [T ciy:xb6amu opranu3anuii Wi KOMIaHu.

28. Ilouemy mocie BBISICHEHUS U YCTpPaHEHHsS MPOOJEMbI HEOOXOIUMO eIle
HEKOTOPOE BpPEMS OTCIICKUBATH paHEE BO3HUKABIINE MHITUICHTHI?

29. Kak 0OBACHUTH pa3HOE YMCJIO MPAaBWI, HAWJEHHBIX ISl OJTHOTO MaccHUBa
JTAHHBIX METO/IAMH TIOCTPOCHHUS IEPEBbEB U MOMCKA aCCOIMATUBHBIX 3aBUCUMOCTEH?

30. Tlouemy BuJ MpaBuil, HAWJEHHBIX PA3IUYHBIMU METOAAMU MPU 00pabOTKe
OJIHOTO M TOTO K€ Ha0Opa JAHHBIX, PA3INYAETCS U «yCIOBHBIMUY» U «CJICICTBEHHBIMID)
yacTsMu?

31. Omnpenenurte TIaBHBIE OTIWYHS PE3YIbTATOB, IMOJY9a€MbIX METOJAMU
ITOCTPOECHUS JEPEBBEB U TOMCKA ACCOIIUMATUBHBIX 3aBUCHUMOCTEN?

Kpurepuu ouenku (B 0a/1ax):

10 6anjoB BBICTaBIsIETCS OOYyYaroOIIEeMycCsi, €CIU OH MpaBWwiIbHO OTBETHUI Ha 80%
BOIIPOCOB (KOMIIETEHIMs c(hopMUpOBaHa HA TIPOJIBUHYTOM YPOBHE);

9 0a/uI0B BBICTABISAECTCS OOydYalOLIEMYCs, €ClId OH NpaBUJbHO OTBeTUN Ha 70%
BOIIPOCOB (KOMIEeTeHUs c(hopMUpOBaHA HA TPOJIBUHYTOM YPOBHE);

8 0Oas/uoB BBICTaBIsIETCS OOydYarOLIEMYCs, €CJIM OH NpaBUJILHO OTBeTWUN Ha 60%
BOIIPOCOB TeCTa (KOMMIETEHIUS C(hOPMHUPOBAHA HA TOBBIILIEHHOM YPOBHE);

7 0a/uI0B BBICTaBIsICTCS OOydJarolIeMycs, €Cld OH MpPaBWILHO OTBETHUI Ha 55%
BOIIPOCOB TeCTa (KOMMIETEHIUS C(hOPMHUPOBAHA HA TOBBIIIEHHOM YPOBHE);

6 0a/ui0oB BBICTaBISIETCS OO0ydYarolIeMycsl, €CIM OH MpaBWiIbHO OTBeTWs Ha 50%
BOMPOCOB TecTa (KOMIIETEHIMS cpopMUpOoBaHa Ha 0a30BOM YPOBHE)

3ajanus QI TEKyIEero KOHTPOJIs
KoMIieKT TeCTOBBIX 3aIaHUH MO JUCIHUILJINHE
Nupukatopsl noctuxenusi: YK-1.1.

1. Kakue Hayku BkimtoueHsl B Data Mining?



. CTAaTUCTHUKA, 0a3bl TaHHBIX, HICKYCCTBEHHBIA UHTEIIICKT;

. nHpopmaTHKa, 0a3bl JaHHBIX, CTATUCTHKA,;

. AICKYCCTBEHHBIN MHTEIUICKT, Oa3bl JaHHBIX, Oa3bl 3HAHUM;
. ”HpopMaTHKa, 0a3bl JaHHBIX, XPAHWINIIA JAHHBIX.

- o) R

. Kakas noncucrema CIIIIP oTBeuaeT 3a UHTEIUIEKTYAJIbHBIN aHAJIN3 JAHHBIX ?
. OLTP;

. XpaHUJINIIE TaHHBIX;

SOL,;

OLAP;

. Data Mining.

HOw o N

. Penosuropuii — 370. ..

. CJIOBapbh TEPMHUHOB;

. XpaHUJTUIIE METa/IaHHbIX;
. Karasor ¢ (aitnamu.

W O\ W

4. Ecnu nns peanu3aliii MHOTOMEPHOM MOJIENIM MCHOJB3YHOT MHOIOMEpHBIE
0a3bl JaHHBIX, TO CIIOCOO peanu3aly runepkyoa Ha3bIBaeTCs

a. MOLAP;

6. ROLAP;

B. HOLAP;

r. DOLAP;

1. JOLAP.

5 3anaua kiaccuduKauyu CBOJUTCS K ...

a. HAaXOXKJICHUFO YaCThIX 3aBUCHMOCTEH MEXy 00BbEKTaMHU WUJIN COOBITHSIMU;

0. oTnpeIeIeHUIO Klacca 00bEKTa 10 €ro XapaKTePUCTHKAM;

B. OIPEICICHUIO 110 M3BECTHBIM XapaKTepUCTHKaM OOBEKTa 3HAYCHHUS
HEKOTOPOTO €ro IMapaMeTpa;

I. TIOMCKY HE3aBHCHMBIX TPYNI U WX XapaKTEPUCTHK BO BCEM MHOXKECTBE
aHATN3UPYEMBIX JTAHHBIX.

6. Llenpro moMcKka acCOMaTUBHBIX TIPABHII SBIISIETCS ...

a. HAX0XKJICHUE YaCTBhIX 3aBUCUMOCTEH MEKTy O0BEKTaMH UITH COOBITHAMU;

0. ornpejiesieHue Kiiacca 00bEKTa Mo €ro XapakTepUCTUKAM;

B. OIpEICICHUE 110 M3BECTHBIM XapaKTECPUCTHKaAM OOBEKTa 3HAYCHHUS
HEKOTOPOTO €ro mapamMerpa,

I. TIONCK HE3aBUCHMBIX TPYNI W HMX XapaKTePUCTHK BO BCEM MHOXKECTBE
aHATM3UPYEMbIX TaHHBIX.

7. HazoBuTe OCHOBHOM 3Tar paboThl C XpaHWIUIIIAMUA JaHHBIX ?
a. 9Tarl OYMCTKH JAHHBIX;
0. 3Tann OOHOBJIEHUS;



B. 9TaIl HOpMaJIM3aIllnH.

8. Uro HazpiBatoT kyoom OLAP?

a. CTPYKTYpPY, B KOTOPOM XpaHATCS COBOKYIMHOCTU JIAHHBIX, TOJYYCHHbBIE ITyTEM
BCEX BO3MOXKHBIX COUETAHUN U3MEPEHUM B TaOIUIE U3MEPEHUI;

0. CTPYKTYpY, B KOTOPOH XpaHITCS COBOKYIMHOCTH JaHHBIX, MOJYYCHHBIC ITyTEM
BCEX BO3MOXKHBIX COUETAHUN U3MEPEHUI B Ta0IMIlEe (PaKTOB;

B. Ta0JIUILy pa3MEpPHOCTEH.

9. NndopmaiimoHHble XpaHWIUIIA CO3JaHbI AJis y100CTBa ...
a. pyKOBOJIMTEJIEW BCEX YPOBHEW IS IPUHATHS PEILICHUM;

0. CTpaTEernuecKoro IIaHuPOBAHUS;

B. peOpraHu3anuu Ou3Heca;

I. IPEIMETHBIX PUIOKEHU;

1. peAaKTUPOBAHUS JIaHHBIX.

10. MadopmanmoHHbie XpaHUJIHINA pa3MEIaloTCs Ha ...
a. OMOIMOTeKax-aBTOMATax;

0. CeTeBBIX CepBEpaXx;

B. MeliH(ppeimax;

T. CepBEpPax M KJIaCTEPax CEPBEPOB;

1. (aiin-cepBepax.

11. Accounarusa — ...

a. YCTAHOBJICHME 3aBUCHMOCTH HENPEPBIBHOW BBIXOAHOW IEPEMEHHOM OT
BXOJIHBIX TIEPEMEHHBIX;

0. TpynmnupoBKa OOBEKTOB (HAOMIOJCHUH, COOBITHMH) HAa OCHOBE JaHHBIX,
OTHCHIBAIOIINX CBOMCTBA OOBHEKTOB,;

B. BBISIBJICHHE 3aKOHOMEPHOCTEH MEXy CB3aHHBIMU COOBITUSMH;

I. YCTAHOBJIEHHE 3aBHUCUMOCTH JHUCKPETHOM BBIXOJHOW IIEPEMEHHOU OT
BXOJIHBIX IIEPEMEHHBIX.

12.  Cymma pacCTOSHUN MeXAy JABYMs TOUYKaMH, MPUHAAJICKAIUMH K
OJTHOMY KJIACTEPY, KOTOPBIE CTPOTO MEHBIIIE, YEM PACCTOSIHIE MEXKIY BYMS TOUKAMH,
HE MPUHAIICKANMMHU K OTHOMY KJIACTepy OIpenesseT

a. KauecTBo knacrepuzanuu

0. PobacTHoCTh Ki1accupukanuu

B. [I[pon3BoANTENEHOCTD KIIACTEPU3AIINN

13.Tounocth kaccuukauu OOBEKTOB OMPEACNACTCS TOYHOCTBIO IO
KpOCCBAJIMJAIINH B BUJIE

a [IporieHTa mpaBUIIbHO KIacCU(DPUIMPOBAHHBIX 0OBEKTOB

0. OTHOIIEHHUs KOJMYECTBa MPaBMWJIbHO KIACCU(PUIUPOBAHHBIX OOBEKTOB K
KOJIMYECTBY HEMPaBUIBHO KJIACCU(PHUIIMPOBAHHBIX 0OBEKTOB
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B. Jlucniepcueii 3Ha4YE€HNN NMPU3HAKOB

14  Metonesl CART, C4.5, Randomforest oTHOCST K MeTOAaM
a. Knacrepuzanuu

0. Knaccudukammm

B.Accoluanuu

15.3a1aua novcka peAKMX U HETUIIUYHBIX OOBEKTOB OTHOCHUTCS K 3a7a4e
a. [Toucka acconMaTUBHBIX MPABUI

0. Iloncka anomanui

B. Kitacrepuzannn

16. OcHoBHbIe ckBO3HbIE HHU(poBBIe TexHonornu [Iporpammer «lludposas
skoHOMUKa Poccurickon denepanum»

a. poOOTOTEXHHKA; ABTOHOMHbBIE CUCTEMBbI; 00JIaYyHbIE€ BHIUNCICHHUS

0. HCKYCCTBEHHBIH HHTEIIEKT; pOOOTOTEXHMKA; aHAINW3 bBOJBIIMX JaHHBIX;
MHTEPHET BEIEW U NHAYCTPUAIbHBIN HHTEPHET

B. pOOOTOTEXHUKA; YMHBIE YCTPOWCTBA; MHTEPHET BELIEH M HMHIYCTPUAJIbHBIM
UHTEPHET

17. Bousbline naHHBIE XapaKTEPU3YIOTCS HauOoJIee TOUHO

a. bonbmuM 00beMOM JTaHHBIX B XPaHWIUIIAX

0. bonpmmm 00BEMOM pa3HOOOPA3HBIX AAHHBIX, UMEIOLIUX BBICOKYIO CKOPOCTb
W3MEHYHBOCTH

B. boibmmm 00beMOM cl1aboCTPYKTYpHUPOBAHHBIX TAHHBIX

18. Jlnsg BBISABIACHHUS TPYII CXOXKUX TATTEPHOB B JAHHBIX IO MHOXECTBY
IIPU3HAKOB MMPHUMEHSIOT

a. MeTtojpl acconmalumu

6. MeToapl TPOrHO3UPOBAHUS

B. MeTo/1bl KiaccupuKammu

r. MeTtoasl KilacTepu3auu

19. JlaHO MHOXXECTBO JaHHBIX OOYYalIIUX MPUMEPOB, IJIs KaXIOTO U3
KOTOPBIX M3BECTHBI KJIACCHI MPUHAICKHOCTH, TPEOYeTCs IS HOBBIX JTAHHBIX, IS
KOTOPBIX HEW3BECTHBI MX KIIACCHI, OINPEACIUTH ATH Kiacchl. Kakme momenw st
pEIICHUS YKa3aHHOMW 3aJ1a4i IPUMCHUMBI

a. Monenu oOydeHus C yuuTesieMm

0. Moaenu oO6yueHust 6e3 yuuTtens

B. Mozenu cMemnaHHoro o0yJeHus

r. Mozenu kinactepHoro oOydeHus

20.  Jlns pemieHus 3a7a4 NPEIUKTUBHON aHATUTUKY B SKOHOMHUKE MTPUMEHSIIOT
a. Monenn nepapxu4eckor KIacTepu3alnu
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0 Mogenb Ha OCHOBE JiepeBa pelieHui

B. Mozxens CRISP-DM
r. Moneas Hadoop

21. IIporHo3upoBaHuE OTTOKA KIIMEHTOB B OM3HECE OTHOCHUTCS K 3aja4am
a. [I[pe TMKTUBHOW aHAJIIMTUKU

0. JlmarnocTuueckol aHAIUTHUKU

B. JleCKpUNITUBHON aHAIUTUKH

r. KorHUTUBHOM aHAJTUTHUKHU.

Kpurtepuu onenku (B 0a1ax):

10 GamsnoB BeICTaBISIETCS OOydYarolIeMycs, €Clid OH MpaBUIbLHO OTBeTHJ Ha 10
BOMPOCOB TecTa (KOMIIETEHIIU CPOPMHUPOBAHA HA MPOJIBUHYTOM YPOBHE);

9 0a/1JI0B BBICTABIIAECTCS O0YUYaIOIMIEMYCs, €CJIM OH IPABUIBHO OTBETUJI HA 9 BOIIPOCOB
TecTa (KOMIETeHIHs c(popMHpOBaHa HA TPOJBUHYTOM YPOBHE);

8 0as10B BhICTaBIsIETCS OOYUaIOLEMYCs, €CIIM OH MIPaBHWIIBHO OTBETUJI Ha 8 BOIIPOCOB
TecTa (KOMIETeHIMs c(hopMHpOBaHa HA MOBBILIEHHOM YPOBHE);

7 0aJLU10B BBICTABJISIETCS] O0YUaIOLIEMYCsl, €CIIM OH IIPABWIIBHO OTBETUJI Ha 7 BOIIPOCOB
TecTa (KOMIETeHIHs chopMHpOBaHa HA MOBBILIEHHOM YPOBHE);

6 0as110B BhICTaBIsIETCS O0YUAIOLIEMYCS, €CIIM OH MIPaBHIIBHO OTBETUII Ha 6 BOIIPOCOB
TecTa (KoMrneTeHIus chopMupoBaHa Ha 6a30BOM YPOBHE)

5 0as710B BhICTaBIsIETCS O0OYYAIOIIEMYCS, €CJIM OH NMPABUIILHO OTBETHJI HA O BOIPOCOB
TecTa (KoMneTeHus chopMUpOBaHa Ha 6Aa30BOM YPOBHE).

TunoBble NpakTUYecKkune 3aJaHNusl
Nuaukatopsl goctuxenusi: YK-1.1.

3aoanue 1.

[Touck ucrounukoB mH(pOpManuu B ceT VHTEpPHET: OTKPBHIThIE U 3aKPBITHIC
WUCTOYHUKM JaHHbIX. [loptanm oOTKpbITBIX JaHHbIX P®. CoxpaHeHuE JaHHBIX B
nporpamme Excel. [Ipeobpa3oBanue u nepBudHas 00pabOTKa JaHHBIX.

3aoanue 2.

[IpencraBiaeHre MCXOAHBIX — OaHHBIX B mporpamme R-Studio (BexTopsr,
MAaCCHBBI, MaTpHIlbl, CHOUCKH, Tabiuuipl). CraTucthueckas oOpabOTKa JaHHBIX B
nporpammax Excel m R-Studio: mopcuer omucarenbHBIX CTaTHCTUK, Ipaduveckoe
npeACTaBleHUe  JaHHbIX. [pynnmupoBka AaHHBIX, OOHAPYKEHHE 3HAYMMBIX
KOppEJNSALMN, 3aBUCUMOCTEM W TEHICHUMUM B PE3yJbTaTe aHAIM3a HWMEKOLIEUCs
uH(popMalKy, BBISBICHUS OTHOIICHHM MEXIy JaHHBIMH Pa3JIMYHOTO THIIA.
[IpumeHeHne pa3IMUHbIX METOJOB BBIJICICHUS, U3BICUCHHUS U TPYIIHUPOBKU JAHHBIX,
KOTOPBIE MO3BOJISIIOT BBISIBUTh CUCTEMATU3UPOBAHHBIE CTPYKTYPhI TAHHBIX U BBIBECTH
W3 HHUX TpaBWja I TPUHATHS PEIICHWH W MPOTHO3UPOBAHUS MX TOCIEICTBUN
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(perpeccuoHHbI, IUCIEPCUOHHBIN, KIACTEPHBIM, IUCKPUMHHAHTHBIA, (aKTOPHBIM
aHaJIM3bI).

3aoanue 3.

Bo3moxHOcTH rpaduueckoro mpeacraBieHus nHpopMmanuu B nporpamme R-
Studio: rpaduueckre QyHKIMHA OTOOpa)KEHHS OJHOMEPHBIX U MHOTOMEPHBIX JIaHHBIX,
rpaduyeckuil BBIBOJ C UCIIOJIb30BAaHUEM IpapUueCKuX MapaMeTpOB.

3aganue 4

Ncxonnas 6a3a boabIux TaHHBIX COACPIKUT «CHIPBIC» MHOTOMEPHBIC YHCIIOBBIC
JTAHHEIE.

TpeOyetcst co3gath (GopManbHYIO MOCTAHOBKY 3aJa4d, W3BJICYb W OMHUCATh
JTaHHBIE, TPUMEHHUTH METOJ KJIaCTepU3aIliH JIJIs1 BBIOOPOUYHBIX TaHHBIX, CPOPMUPOBATH
TPYIIbI MOXO0KUX 00OBEKTOB M BBIUUCIUTH MPU3HAKKA TUITUYHOTO OOBEKTA JUIsl KaXI0U
rpymmnbl. [1oAroTOBUTH OTYET.

Kpurepuu ouenku (B 0a/1ax):

5 0ay10B BBICTABIISACTCS OOYYAIOIMIEMYCs, €CJId OH B IOJHOM OOBEME M MPaBUILHO
BBITIOJTHIIT 3aJjaHue (KOMIETeHIIUs chOpMUpPOBaHa Ha MPOJABUHYTOM YPOBHE);

4 OaJjuia BBICTABISICTCS OOy4YalIIEMyCs, €CIM OH B TIOJIHOM O0BEeME€ H C
HE3HAUYNUTEIHHBIMU 3aMCUaHUSIMH BBITTOJTHIII 33aHie (KOMIETCHITUS c(hOpMHpOBaHA
Ha MOBBIILIEHHOM YPOBHE);

3 0ansia BBICTaBIAETCS OOydYaromeMycsi, €cii OH Ha 0a30BOM YpPOBHE, OIIMOKaMU
BBITIOJTHWIT 3aJjaHue(KoMIeTeHIIus chopMUpOBaHa Ha 0a30BOM YPOBHE).

3aganus 1y TBOPYECKOIr0 peiiTHHIa

TemaTnka 10KJI210B

Nuaukatopsbl goctuxenusi: YK-1.1.

1. Kputepun oueHKH nporpaMMHbIX cpeacTB Data Mining.

2. Knaccudukauus nporpaMMHbIx cpeactB Data Mining.

3. IIporpammuoe obGecneuenne Data Mining ais moWCKa acCOIMATHBHBIX
MpaBuIL.

4. TlporpammHOe oOOecmiedeHHe JIss pelieHUs 3anad  KIacTepu3alud U
CEerMeHTAITNH.

5. [IporpammHuoe oOecniedeHue sl PEIIeHUs 3a/1a4 KJIacCu(DUKaIUU.

6. [Iporpammuoe obecnieuenre Data Mining juist pemieHus 3a1a4 OICHUBAHUS U
IIPOTHO3UPOBAHMS.

7. O630p nporpammHoro cpeactsa RapidMiner.

8. O630p Statistica.

9. O630p Deductor.

10. O630p KNIME.

11. O630p Weka.
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12.
13.
14.
15.
16.
17.
18.
19.
20.

00630p SAS Enterprise Miner.
O0630p IBM SPSS Modeler.
00630p Oracle Data Mining ODM.
[Topnepsxka MpUHATHS PELICHUI HA OCHOBE aHaJIn3a bonbIKX JaHHBIX
Bonbive naHHbIE U UCKYCCTBEHHBI HHTEIIEKT
Dkocucrema Hadoop
ApPXUTEKTYpBI CUCTEM 71l 00pabOoTKK bonblnx naHHbBIX
MeTtoaer TextMining
[IpumeHeHnne TexHONOTHM bonplive maHHbIE I pEIIEHUs 3aJad B

MHUKPOSKOHOMHKE

21.

[IpumeHeHne TexHONOTHM bonplive maHHbIE I pEIIEHUs 3a1ad B

MaKpO3KOHOMUKE

22.
23.
24.
25.
26.
217.
28.
29.
30.
31.

32

Orpannuenusi TexHoJIOruu bonbime qaHHbIe

Bosbiive qaHHbIe M XpaHWIUIIA JAHHBIX.

[Tpumenenue bosbIMX TaHHBIX JJ1s U3BJICUYCHUS HOBBIX 3HAHHUM O KIIMEHTaX
Oranbl 00paboTKH BoIbIITUX TaHHBIX

O3epa naHHbIX U bosblye JaHHBIE

OO6naunbie penieHrs bonbmmx qaHHBIX

WNHuterpanus bonpmmx JaHHBIX ¢ MOACIISIMU MAIIMHHOTO OOyYeHUS
Bonsine nanasie u DataScience

boubiine naHHbIe M MHTEPHET-BEILIEH

Bonbiivie naHHble Kak anbHeniee pa3BuTie HHOOPMAMOHHOW SKOHOMUKH
Hudposas sxoHOoMHUKa W 1UdpoBas TpaHchopmalus, B3aUMOJECUCTBUE C

OOJIBIIINMU JaHHBIMA

33.
34.
35.
36.
37.

PacnipeiesieHHbIC BBIYUCIICHUS U XPAHWIUIIE JaHHBIX (00JaUHOE XpaHCHHE)
[Tpobsiema co3nanus u pa3mMenieHus 1aTa-1eHTPOB

bosibiine naHHble U IPUHATHE PELICHUM.

HckycCcTBEHHBIN UHTEIICKT

[Tonsarue bigdata. HoBble moaxoapl K HAaKOIJICHUIO U 00paOOTKE JTaHHBIX B

APKOHOMUKE U (PMHAHCAX HA MUKPO- U MaKPOYpPOBHSX.
38.OTKpBITBIC JTaHHBIC KOMITBIOTEPHBIX ITOMCKOBBIX CHCTEM W COITHAIBHBIX
cereit. GoogleTrends. YandexWorstat.

39.
40.
41.
42.
43.
44.
45.

[Mudposas Tpanchopmarust MoieTIeH TOTPEOICHHUS.

TenaeHnuuu B 00JacT HUPPOBOTO KOHTEHTA.

[IpumeHeHre METOJ0B MAITMHHOTO 00YYEeHUS K OOJIBIITUM TaHHBIM
[Mpumenenne metonos Data Mining k GoJbIIMM JTaHHBIM
[IpumeHeHnne HEHPOHHBIX CeTel K aHaM3y OOJbIINX JTAHHBIX.
[Torck accormaTHBHBIX MPABUI B OOJBIITNX JaHHBIX.
[Iporpammubie cpeacTBa aHAIN3a «OOIBIINX JAaHHBIX

Kpurtepuu onenku (B 0a1ax):
20 6ayI0B BBICTABISETCA OOYYalOIIEMYCsl, €CIM OH 0€3 OIMIMOOK MOATOTOBHII
noknan. Conmeprkanue U opopMIICHHE TOKIaJda COOTBETCTBYET TPEOOBAHMSM B ITOJTHOM
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o0beMe. YpoBeHb CPOPMUPOBAHHOCTH KOMIIETCHITMI COOTBETCTBYET MPOIABUHYTOMY
YPOBHIO;

19-14 Ganna BeICTaBIsAECTCS OOyYarOmMIEMYCs, €CJIM OH C HE3HAYUTEIbHBIMU
3aMEUYaHUSIMHU TI0 COJICp)KaHMIO WU OGOPMIICHHIO MOATOTOBWJI OTUET Mo pedepary.
YpoBeHb CHOPMUPOBAHHOCTH KOMIIETEHIIUN COOTBETCTBYET MOBBIIICHHOMY YPORBHIO;

13-10 Gamia BbICTABISIETCS 00YYaIOIIEMYCsl, €CJIM OH C OIMOKaMU TTOJATOTOBUI
otuer 1o pedepary. Coxaepxkanue u odopmieHue pedepara COOTBETCTBYET
TpeOoBaHUsIM HEe MeHee, 4eM Ha 50 MpoueHTOB. YpOBEHb CHOPMUPOBAHHOCTU
KOMITETCHIIMA COOTBETCTBYET 0a30BOMY YPOBHIO.

METOAUYECKHUE MATEPUAJIbI, XAPAKTEPU3YIOHINUE OTAIIbI
®OPMHUPOBAHUSI KOMIIETEHIIMI BO BPEMS ITPOBEJEHUA
NPOMEXKYTOUHOM ATTECTALIUU

CTpyKTYypa 3a4€THOI0 3a/IaHUSA

Haumenosanue oyenounozo cpeocmea Makcumanwvhoe
Koiuuecmaeo 6annoe
Bonpoc 1 15
Bonpoc 2 15
Ilpaxmuueckoe 3a0anue 1 10

SaIlaHl’lﬂ, BKJJIIOYAa€MbI€ B 3aY€THOC 3aJaHHE

Ilepeuens éonpocos K 3auemy:

[Tonsarue u HazHaueHnue Big Data.
TexHonorun 00pabOTKU OOJIBIINX 00BEMOB JJAHHBIX.
Oco06eHHOCTH BBICOKOCKOPOCTHOM 00paOOTKM TaHHBIX.
Tunel cnaboCTPyKTypUPOBAHHBIX JAHHBIX U OCOOCHHOCTH UX 00PabOTKH.
OcHoBHbIe puHIUIB padoTel Hadoop.
Cpenctpa coopa u JopaOOTKH TaHHBIX.
Busyanuzanus 601bIINX JTaHHBIX.
3ajaun aAMUHUCTPUPOBAHUSA B cUCTEMaX 00pabOTKH OONBIINX JaHHBIX.
[TpuHIUIIBI TOCTPOCHUS CUCTEM XpaHEHUsSI U 00pabOTKH OONBIINX JAaHHBIX.
. Metozsl obecrieueHns KauecTBa JaHHbIX.
. Ilpumenenne BigData B pa3zauunbIx cepax AesTENbHOCTH.
. Ilpumenenne BigData B pemiennn OuzHec-3aad.
13. UcTouHMKH OOJIBIINX JTAHHBIX.
14. ITnaTdopmbl OOJIBIINX TAHHBIX.
15. [Ipouecc n3yyenus JaHHBIX.
16. DKocHUCTEMBI OOJBIINX TAHHBIX.
17. IIporpaMMBbl ¢ OTKPBITBIM HCXOJHBIM KOJIOM
18. O6naunsle pemenus BigData.

©CooN O RAEWDdDPRE

el
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19
20
21
22
23

24,

25.
26.

27.

28.
29.

30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45,
46.
47.
48.
49.
50.
51.
52.

53
54
55
56
57

. [Ipumenenne Spark.

. aTerpanus qaHHbIX ¢ UCTIOJIb30BaHUEM TexHoJoruii BigData.

. ITocTpoenue u 3arpy3ka 03ep U XpaHUJIMII JaHHBIX.

. Knaccudukanus OusHec-3aa4 B COOTBETCTBUU € OOJIBIIUM TUIIOM JIaHHBIX.
. MUcnionb3oBanue O0MBIIOTo TUMA JAaHHBIX JJI KIIaCCU(PUKALUKA OOJIBIINX
XapaKTEPUCTUK JTAHHBIX.

OCHOBHBIE PUHIIUIIBI TOCTPOCHUS CUCTEM XpaHEHUs1 U 00pabOTKH OOIBIINX
JTAHHBIX.

[IpuHIMIBI MPOEKTUPOBAHUS APXUTEKTYPhI CUCTEM OOJIBIINX JTAHHBIX.
[ToHsATHE M XapaKTEPUCTUKH OOJBIITUX TAHHBIX: COBPEMEHHBIEC MOIXO0bI K
00paboTKE U XpaHEHHUIO.

TepMuHOIOTHSI, UICTOPUS MOSIBICHUA. TEXHUYECKHUE CI0KHOCTU PA0OTHI €
OOJIBIIMMU TAHHBIMHU.

BnusHue 00NbIINX TaHHBIX.

Posb 1 MecTO GONBIINX JAHHBIX B PEIICHUH AHAIMTUYECKUX U
UCCJIEIOBATENBCKUX 3a/1a4 MPO(ecCuOHaIBHOM 1eITeTbHOCTH.
HcTouHnku OOTBIINX JaHHBIX.

[TnaTdopma OONBIINX TAHHBIX.

Hayxa o naHHBIX.

[Iponiecc n3ydeHus: JaHHBIX.

MeToabI ucciaeqoBaHus OOJIBIINX JAHHBIX.

OO01ast cxema aHaau3a.

W3Bnedyenre v BU3yaau3amus JaHHbIX.

OTanel MOJIEIUPOBAHUS.

[Ipouiecc mocTpoeHust MOAENEN.

dopMbl PECTABICHUS JaHHBIX, TUITHI U BUJIbI JAHHBIX.

[IpencraBnenre HAOOPOB JAHHBIX.

AHanuTu4eckue miaThopMbl: Kiaccuukaims 1 0COOEHHOCTH PUMEHEHHS.
S3bIKM BU3yaJIbBHOTO MOJEIUPOBAHUSI.

Pensiimonnbie 6a3bl JaHHBIX.

Pacnpenenennsie CYB/I.

Texnonoruu GOOGLE BIGTABLE.

[TOTHOTEKCTOBBIN OUCK.

[TapajutenbHBIE 3aIPOCHI.

TexHoyiorus novucka u HHTerpaIus.

[Tpouiecc 06paOTKH OTYEOB.

DKOCUCTEMBI OOJIBIINX JAHHBIX M €r0 KOMIIOHEHTHI.

O6uaunbie pemenust BigData.

WuTerpanus 1aHHBIX ¢ UCMONIb30BaHUEM TexHooruii BigData.

. ITocTpoenue u 3arpy3Ka 03ep U XpaHUJIUI] TaHHBIX.

. ObecrnieueHre KayecTBa JaHHbIX.

. [Tonstue o Texnonoruu Data Mining.

. Peanu3zainus B makerax npUKIAIHBIX IPOrPaMM.

. CeteBble TexHosoruu Data Mining.
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58. [ToAroTOBKa JAHHBIX K aHATU3Y.

59. MeTo1uka U3BJICYCHUS 3HAHUM.

60. AKTyalbHOCTh TeXHOJorui Data Mining kak cpeacTB 00paboTKU OOBIITNX
00beMOB MH(OPMAIIUH.

61. AccoluaTuBHBIC MMPABUIIA.

62. [Touck u 10CTOBEPHOCTh ACCOLUATHUBHBIX IPABUII.

63. AJITOPUTM Ire€Hepalvy aCCOLIMATUBHBIX MPABUIL.

64. OnipeienieHue KiiacTepu3aliii.

65. Llen kmacrepuszanuu B Data Mining.

66. [IpuMeHenue knaccuukalu U perpeccuu.

67. CTaTUCTUYECKUE METO/BI.

68. OCHOBHBIE MTOHATHS HEUPOHHBIX CETEH.

69. OnpeneneHne u CTPYKTypa AepeBa peIICHUN.

70. BeiOop atpubyTa u pazbueHue B y3ie.

Ilpakmuueckue 3a0anus K 3auemy:

1.

2.

9.

Hcnonk3yst metonosnoruto DataMining, pemmre 3a1ady kiacTepu3alyy JaHHBIX
B 00beKTe uccienoBanms « DMHAHCOBAs KOMITAHUS».

Hcnone3yst metoponoruto DataMining, pemmre 3amady kiaccuuKanuu
JTaHHBIX B 00beKTe UccienoBaHus « DUHAHCOBAsS KOMITAHUS.

Hcnonp3ys wmeromonoruto DataMining,pemmire 3amady nporHO3HPOBaHUS
JTaHHBIX B 00bEKTe UccienoBaHus « DUHAHCOBAs KOMITAHUS.

Hcnons3ys metomonoruro DataMining,pemure 3amady mnouckaaHOManuid B
JTaHHBIX B 00bEKTe UccienoBaHus « DUHAHCOBAs KOMITAHUS.

Hcnons3ys metomoioruro DataMining,pemmre 3agady KiacTepu3aliy JaHHBIX
B 00beKTe uccnenoBanus «HTepHET-Mara3uny.

Hcnons3ys metomoioruo DataMining,pemure 3a1ady kiaccuUKamuuIaHHBIX
B 00beKTe uccnenoBanus «HTepHET-Mara3uny.

Ucnons3ys wmeromosioruto DataMining,pemute 3agauy MNpOrHO3MPOBAHUS
JTaHHBIX B 00beKTe uccienoBanus «IHTepHeT-Mara3un.

Hcnons3ys metomonoruio DataMining,pemure 3amady MOMCKaaHOMAIHHA B
JaHHBIX B 00beKTe uccienoBanus «HTepHeT-Mara3un.

Hcnonw3ys metogonoruto DataMining,perure 3aiady KiacTepu3ally JaHHBIX
B 00BEKTE UCCIeIoBaHMs «PeKTaMHas KOMITaHUS.

10.Ucnone3ys meronosioruto DataMining,pemmre 3amady kiaccupuKauuIaHHbIX

B 00BEKTE HCCICOA0BaHU «PexnamMHass KoMITaHUS.

11.Mcnone3ys metonosoruo DataMining,pemmre 3amady TpOTHO3UPOBAHHS

MIAHHBLIX B 00BEKTE UccienoBanusd «PekiiaMHast KOMIaHUD).

12.Ucnone3yss meroxmosoruto DataMining,perire 3agady MOMCKaaHOMAIUM B

JaHHBIX B 00BEKTE HCCJIICA0OBaHUA «Pexmamnuas koMnaHusy.

13.Ucnonme3yss  metomonoruio  DataMining,pemmure  3amady  KiacTepU3aliu

COLIMAJIbHO-PKOHOMUYECKUX JaHHBIX CyObeKTOB PD.
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14 Ucnionb3ys METO/I0JIOTHIO DataMining, pemmuTe 3amaqy
KJIaCCU(PUKAITUUCOINATFHO-9KOHOMUYECKUX TAaHHBIX CYObEeKTOB PD.
15.1cnons3ys Meromosioruio DataMining, pemmurte 3amady NpOTHO3UPOBAHUS

TAHHBIX COITMAIEHO-3KOHOMHUYECKHX JaHHBIX PETHOHA.

16. Hcnome3ys wMertozojioruio DataMining, pemmre 3amady  [OMCKa
aHOMaJIMil B TaHHBIX COLUATLHO-I)KOHOMUYECKUX JaHHBIX PETHOHA.

17. 3amaya knaccuduKauy CBOAUTCS K ...

a. HAXOKJICHUIO YaCThIX 3aBUCUMOCTEH MEXKITy 00BEKTaMH WIIA COOBITUSIMU;

0. ompeeNieHuno Kilacca 0ObEKTa M0 €r0 XapaKTePUCTUKAM;

B. OINpPEACICHHUI0O TI0O W3BECTHBIM XapaKTEPUCTHKAM OOBEKTa 3HAYCHUE
HEKOTOPOTO €ro mapamerpa;

I. TIOMCKE HE3aBHUCHUMBIX TPYI M HMX XapaKTEPUCTHK BO BCEM MHOXKECTBE
aHATM3UPYEMBIX TaHHBIX.

18. Ecnu HEeCKOIbKO COOBITHH CBSI3aHBI APYT C IPYTOM, TO 3TO...

a. accoluanus;

0. ITOCJIeNOBATCILHOCTE;

B. KJlaccuukanus;

I. KJIacTepu3alusi.

19. YUTo Ha3bIBAIOT XpOMOCOMaMH B T€HETUYECKUX AITOPUTMAX ?

a. KOJIMPOBKY UCXOJIHBIX JIOTUYECKUX 3aKOHOMEPHOCTEH B 0a3e JIaHHBIX;

0. HampaBJIEHNE YBOIOITMOHHOTO MMPOTPAMMHUPOBAHUS;

B. OOJIBIIION KJIAaCC CUCTEM;

r. HA0Op 3aKOHOMEPHOCTEM.

20. Kak Ha3bIBaeTCS KJIAaCC CHCTEM, apXHUTEKTypa KOTOPBIX UMEET aHAJOTHIO C
ITOCTPOCHUEM HEPBHOW TKAaHU U3 HEMPOHOB?

a. CTATUCTHYCCKHEC ITAKETHI,

0. IepeBbs PEIICHHUI;

B. HEUPOHHBIE CETH;

I. TEHETUYECKUE aJITOPUTMBI.

21. Kak nepeBoautcst Data Mining?

a. «7100bI9a)» MJIN «PACKOIKA TAHHBIXY;

0. “3Hauenue’;

B. “XpaHeHue”;

I. “IIEpEYnCIICHUE TAHHBIX .

22. AHaUTHK 3TO ...

a. CTICIIMAIMCT B 00JIACTH aHAIN3a U MOJICITUPOBAHUS

B. CIICITUAIMCT B MPEIMETHOM 001acTH;

T. YEJIOBEK, PEIIAIOIINN OTIPE/ICTICHHBIC 3a/1a4H;

7. YCJIOBEK, KOTOPBIH MMEET OIBIT B IPOTrPAMMHUPOBAHHH.

23. 3ajava KJIacTepU3aIiy 3aKII0YaeTCs B ...

a. HAXOXJICHHSI YaCThIX 3aBUCUMOCTEN MEXTy OOBEKTaMH HIIA COOBITUSIMU;

0. ompezenenHus Kiacca 0ObEKTa Mo ero XapaKTepUCTHKAM;

B. OMpEIEICHUE 10 M3BECTHBIM XapaKTepPUCTUKAM OOBEKTa 3HAYCHHE
HEKOTOPOTO €ro mapamerpa;
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I. TIOMCKA HE3aBUCHMBIX TPYMNI U MX XapaKTEPUCTUK BO BCEM MHOXKECTBE
aHATM3UPYEMbIX JaHHBIX.

24. K mpencka3aTeIbHbIM MOJIEINISIM OTHOCSATCSI TAKHE MOJICNIN JAHHBIX:

a. MOJIeNH KJlacCU(UKALMU U TTOCTIeI0BATEILHOCTEIH;

0. perpeccuBHbIE, KJIACTEPU3AINH, UCKITIOUEHHH, UTOTOBBIE U aCCOIMALINY;

B. KJIaCCU(HUKAIMH, KIaCTePU3aLNU, UCKIIOYSHNUH, UTOTOBBIE M ACCOLIUAIINH;

I. MOJIeNU KJaccu(uKaluy, Mocae10BaTeIbHOCTEH U NCKITIOUEHHH.

25. Mopenu kinaccuukaniy OnuChIBaIOT . ..

a. IpaBWJa WU HAOOp MpaBWJI, B COOTBETCTBUU C KOTOPHIMH MOKHO OTHECTH
onucaHue J1I000ro HOBOro 00BEKTa K OJTHOMY U3 KJIACCOB;

0. GyHKIIMH, KOTOpPBIE MO3BOJISIOT MPOTHO3UPOBATh M3MEHEHUS! HETPEPHIBHBIX
YHCIIOBBIX TAPaMETPOB;

B. (DYHKIMOHAJbHBIE 3aBUCUMOCTH MEXIy 3aBHUCHUMBIMH U HE3aBUCHMBIMU
NOKa3aTeNsIMU U IEPEMEHHBIMU B MTOHATHON 4eNIOBEKY (popme;

I. TpyHIbl, Ha KOTOpPbIE MOXXHO pa3A€iIUTh OOBEKTHI, JAHHBIE O KOTOPBIX
HOJIBEPTaIOTCS aHAIM3a.

26. PerpeccuBHbBIE MOJIENIN OMUCHIBALOT ...

a. IpaBWJia UM HAOOp MpaBWI, B COOTBETCTBUU C KOTOPBHIMHU MO>XKHO OTHECTHU
oInucaHue J1Io00ro HOBOro 00BEKTa K OJTHOMY U3 KJIACCOB;

0. ¢QyHKIUHU, KOTOpPBIE MO3BOJIAIOT IPOrHO3UPOBATh M3MEHEHUSI HENPEPBIBHBIX
YHCIIOBBIX TAPaMETPOB;

B. (DyHKIIMOHANBbHBIE 3aBUCHMOCTH MEXIY 3aBUCHMBIMH W HE3aBUCHUMBIMU
MOKa3aTesIMU U TIEPEMEHHBIMH B TIOHSATHOW YEJIOBEKY opMe;

r. TPYNIbl, Ha KOTOpPHIE MOXXHO pa3AeTUTh OOBEKTHI, JAHHBIE O KOTOPBIX
MOJIBEpPraroTCs aHaIn3a.

27. Monenu UCKIIIOYEHNI OIMUCHIBAIOT ...

a. MCKJIIOUYUTEIbHBIE CUTYallMHd B 3alMCSIX, KOTOPBIE PE3KO OTJIMYAOTCS YeM-
7100 OT OCHOBHOTO MHOXKECTBA 3aIHCE;

0. OrpaHHuYEHUs Ha JaHHBIE aHATU3UPYEMOTO MAaCCUBA;

B. 3aKOHOMEPHOCTHU MEX]1y CBSI3aHHBIMU COOBITHSIMU;

r. TPyIIbl, Ha KOTOpPbIE MOXXHO Pa3AeiIUTh OOBEKTHI, JAHHBIE O KOTOPBIX
MOJIBEpPraroTCs aHAIN3a.

28. Mopenu accorualiiy mposBIISIOT ...

a. MCKJIIOYHUTEIbHBIE CUTYallMd B 3aMHCIX, KOTOPHIE PE3KO OTIMYAIOTCS YeM-
7100 OT OCHOBHOTO MHOKECTBA 3aIHCEi;

0. orpaHWYEHUS Ha TaHHBIC aHATH3UPYEMOTO MaCCHBa;

B. 3aKOHOMEPHOCTH MEX]y CBSI3aHHBIMH COOBITHIMH;

r. TPYNIbl, Ha KOTOpPbIE MOXXHO Pa3leiUTh OOBEKTHI, JAHHBIE O KOTOPBIX
MIOJIBEPTAIOTCS aHAJIM3A.

29. OuyucTKa JaHHBIX — ...

a. KOMIUIEKC METOJOB M TpPOLEAYyp, HAlPaBICHHBIX Ha YCTpaHEHHUE MPHUYMH,
MEMIAIOIINX  KOPPEKTHOW  0oO0paboTKe aHOMaiWii, TPOMYCKOB, JyOJIMKATOB,
MPOTUBOPEYHHi, ITYMOB U T.[I.

0. Tpouecc MOMOJHEHUS MaHHBIX HEKOTOpoW WHGopMaluei, MO3BOSIONIEH
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MOBBICUTH 3PPEKTUBHOCTH PEIICHNUS aHATUTUYECKUX 33/1a4;

B. OOBEKT, CcOJepKalui CTPYKTYpUPOBAHHbIC JaHHBIE, KOTOPbIE MOTYT
0Ka3aThCA MOJIE3HBIMU JJI PELICHUS AHATUTUYECKON 3a/1a4H;

I. KOMIUIEKC METOJIOB M MPOUEAYP, HANPABICHHBIX HA M3BJICUCHHUE JAHHBIX U3
Pa3IMYHBIX UCTOYHUKOB, OOECIICUCHHE HEOOXOUMOTO YPOBHS UX MH(GOPMATUBHOCTU
U KadecTBa, NpeoOpa3oBaHUE B €AUHBIA (QopMar, B KOTOPOM OHU MOTYT OBITh
3arpy>K€HbI B XpAHWIHILE JaHHBIX WU AHAJTUTUYECKYIO CUCTEMY.

30. Koncomunarust — ...

a. KOMIUIEKC METOJOB M MpOILEAYp, HANPABICHHBIX HA YCTPAaHEHUE NPHUYUH,
MEMIAIOIIUX  KOPPEKTHOW  0oO0pa0OoTKe aHOMalWii, TPOMYCKOB, JyOJIMKATOB,
MIPOTUBOPEYMIL, IITyMOB U T.[I.

0. mpolecc IOMOJHEHUs AaHHBIX HEKOTOpPOM HH(pOpMauuen, MO3BOISIOLIEH
MOBBICUTH 3Q(EKTUBHOCTh PEICHUS aHATUTHYECKUX 33/1a4;

B. OOBEKT, COAEpKALIUN CTPYKTYpUPOBAaHHBIE JaHHBIC, KOTOPHIE MOIYT
OKa3aThCsl MOJIE3HBIMU JUISI pELIEHUS aHATMTUYECKON 3a1a4u;

. KOMIUIEKC METOJOB U IPOLENYp, HAIPABICHHBIX HA WU3BJIICUCHHUE JIaHHBIX U3
pa3IMyYHBIX UCTOYHHUKOB, 0OecreueHne HE0OX0AUMOIO YPOBHS UX UH(POPMATUBHOCTU
U KayecTBa, NHpeoOpa3oBaHUE B €OUHBIA (opmar, B KOTOPOM OHH MOTYT OBITh
3arpy’K€Hbl B XpPaHUJIUIIE TaHHBIX WM AHAIUTHYECKYIO CUCTEMY.

31. Meraganabie — ...

a. HEKOTOPBI HAOOp omepanuii HaJl 02301 JaHHBIX, KOTOPBI pacCMaTpHUBAETCS
KaK €IMHOE 3aBEPILECHHOE, C TOYKU 3PEHHs MOJIb30BaATENs, ACHCTBUE HAJl HEKOTOPOU
nH(opmarueit, 00bIYHO CBA3aHHOE C 0OpallleHHEeM K 0a3e TaHHbBIX;

0. pPa3HOBHUJIHOCTh CHCTEM XpaHEHHUS, OPUEHTUPOBAHHAs Ha TMOIACPKKY
Mpoliecca aHaiau3a JIaHHBIX, 00ecreynBaroas HeI0CTHOCTh, HEMPOTUBOPEUYNBOCTh U
XPOHOJIOTHIO JAaHHBIX, @ TAKXKE BBICOKYIO CKOPOCTb BBINOJIHEHHUS AHAIUTUYECKHX
3a1pOCOB;

B. BBICOKOYPOBHEBBIE CPEJCTBA OTPAKEHUS HMHPOPMAIMOHHOM MOAENN U
ONMCaHUS CTPYKTYPBI JaHHBIX;

I. YCTAHOBJIEHHWE 3aBUCUMOCTH JHUCKPETHOM BBIXOJHOW NIEPEMEHHOW OT
BXOJIHBIX [IEPEMEHHBIX.

32. Perpeccust — ...

a. YCTAaHOBJICHUME 3aBHUCUMOCTH HEINPEPBIBHOM BBIXOAHOM NEPEMEHHOW OT
BXOJIHBIX IEPEMEHHBIX;

0. rpynmupoBKka OOBEKTOB (HAOJIOICHUM, COOBITHII) HAa OCHOBE JIaHHBIX,
OMKCHIBAIOIINX CBOMCTBA OOBEKTOB,;

B. BBISIBJIEHUE 3aKOHOMEPHOCTEN MEX]1y CBA3aHHBIMU COOBITUSIMU;

I. YCTAHOBJICHHE 3aBUCUMOCTH JIHUCKPETHOM BBIXOJHOW NIEPEMEHHON OT
BXOJIHBIX TIEPEMEHHBIX.

33. Acconmanus — ...

a. YCTAHOBJICHHME 3aBUCUMOCTH HENPEPHIBHOM BBIXOJHOW IIEPEMEHHOU OT
BXOJIHBIX [IEPEMEHHBIX;

0. TpynnupoBKa OOBEKTOB (HAONIONECHMIA, COOBITHI) HAa OCHOBE JaHHBIX,
OTIHCHIBAIOUINX CBOMCTBA 0OBEKTOB;
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B. BBISIBIICHUE 3aKOHOMEPHOCTEH MEXTY CBSI3aHHBIMHU COOBITHSIMU;

I. YCTAHOBJICHHE 3aBUCUMOCTH JHMCKPETHOW BBIXOJHOM TMEPEMEHHON OT
BXOJIHBIX TIEPEMEHHBIX.

34. Ananutrueckas miatrgopma — ...

a. CHEIUAIM3UPOBAHHOE TMPOTPAMMHOE pelleHHe (Wiau Habop pelieHuil),
KOTOpPOE BKJIIOYAET B ce€0s BCE MHCTPYMEHTHI ISl U3BJICUCHHS 3aKOHOMEPHOCTEH M3
CBIPBIX JJAHHBIX;

0. TpynmupoBKa OOBEKTOB (HAONIONECHMIA, COOBITHI) HAa OCHOBE JaHHBIX,
OTIMCHIBAIOIINX CBOHMCTBA OOBHEKTOB,;

B. HAOOp JaHHBIX, KaXJas 3alUCh KOTOPOTO MPEACTaBIsET CO00Ml y4deOHBIi
mpuMep, COAEpIKAIUil 3aJaHHBIC BXOJHBIC TIEPEMEHHBIE W  BO3BPAIIAIOIINAN
ITPABWJIBHBINA BBIXOJHOM PE3yJIbTAT;

I. pasfen TeOpUH WCKYCCTBEHHOTO WHTEIUIEKTa, W3YYArOIIMid METOIbI
MOCTPOEHUS AITOPUTMOB, CIIOCOOHBIX 00y4YaThCs Ha JaHHBIX.

35. Omubka oOydeHus — ...

a. ommOKa, JAOIMYyIIeHHAs MOJIETBI0 Ha 00yYaroleM MHOKECTBE;

0. HeusBecTHas omuMOKa, JOMyckaeMas MOJENIbI0 Ha JIaHHBIX, He
UCIIOJIb30BABIIUXCS MIPU 00YUYEHUH, HA3bIBAETCS OMMOKOM 0000IICHUS;

B. UMEHA, TUIIbl, METKH 1 Ha3HAYCHUS MOJIEH UCXOTHON BHIOOPKU JTAHHBIX;

r. Ha0Op MaHHBIX, Ka)XJas 3aluch KOTOPOTO MPEICTaBIAET COOOWM Yy4eOHBIN
mpuUMep, COACpIKAIIMil 3aJaHHBIC BXOJHBIC TIEPEMEHHBIE W  BO3BPAIIAIOIINAN
ITPABUJIBHBINA BBIXOAHOM PE3yJIbTAT.

36. HccrnemoBanue u OOHApY)KCHHE MAIIWHON (aJlropuTMamH, CpEACTBAMU
HMCKYCCTBEHHOTO MHTEIIEKTA) B CHIPBIX JAHHBIX CKPBITHIX 3HAHUH, KOTOpPHIS: paHee He
OBLTM  W3BECTHBI, HETPUBUAIBHBI, TMPAKTUYECKH TOJE3HBI, JOCTYHHBI  JIJIS
WHTEPIPETAINH YEJTOBEKOM, Ha3bIBACTCS

a. OLTP;

0. XpaHWINIIEM JaHHBIX;

B. OLAP;

r. Data Mining.

37. Kakue Hayku BKIrO4YeHbI B Data Mining:

a. CTaTUCTHKA, 0a3bl TAHHBIX, UCKYCCTBEHHBIN WHTEIUICKT;

0. mHbopMaTHKa, 0a3bl TaHHBIX, CTATUCTHKA;

B. UICKYCCTBCHHBIN MHTEIUICKT, 0a3bl JaHHBIX, 0a3bl 3HAHH;

r. “HpopMaTHKa, 0a3bl JAHHBIX, XPAaHUJIHINA JAHHBIX.
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Iloka3aTe/in U KPpUTEPHH OLIEHUBAHUS IJIAHUPYEMBIX Pe3yJIbTATOB OCBOCHNSI KOMIIETEHIIHII U pPe3yJIbTATOB 00y4eHMus,
IIKAJIA OLeHUBAHUS

YpoBenb
11 (0T PP——— Popmupyembie HNuaukaTop foCcTHKEHHUA Kpurepun OCBOCHIS
KOMIIeTeHIUH KOMIIeTeHIIUH OLIeHUBAHUS .
KOMIeTeH Ui
YK-1. Cniocoden YK-1.1. OcymectBnser 3HaeT BepHO U B MOJHOM 00beMe
OCYIIECTBJISATH MOUCK,  [IOMCK HEOOXOIMMOM OCHOBHBIE METO/Ibl KPUTUYECKOTO
KPUTHYECKHIl aHAIN3 U MHPOPMALIMK, ONMPasiCh HA [aHAJIM3a U OCHOBBI CUCTEMHOTO MOJX0/1a
cuHTe3 MHpopManum, [Pe3yIbTAThI aHAIN3A KaK 00IllEHayYHOr0 METO/1A.
INPUMCHATD CHCTEeMHBIH |[IOCTaBJICHHOM 3aJa4u YMmeer BEepHO M B IIOJHOM o0LeMe
MOAXO0X ISt peIICHUS AQHAIU3MPOBATh  3ada4dy,  MCIIOJIb3Ys
MOCTaBJIEHHBIX 32124 OCHOBBI ~ KPUTHUYECKOTO aHaIMW3a H
CHUCTEMHOI'0 IOJXO0/a.
'YMeeT BepHO U B IIOJTHOM 00beme
85-100 COTJIHIHON OCYILLECTBIIATH MIOUCK HEOOXOUMOM JIIst
banon pEIIIeH S TTOCTaBICHHOM 331291 1 .
MH(pOPMALIUU, KPUTHUECKU OLICHUBAs POABHHYTLIN
Ha/IKHOCTh Pa3IMYHBIX UCTOYHUKOB
MH(pOpMALIUH.
'YMeeT BepHO U B NIOJIHOM 00beMe:
MCII0JIb30BaTh COBPEMEHHBIH
WHCTPYMEHTAPHUI U UHTEIUIEKTyalbHbIE
MH(POPMALIMOHHO-aHAIUTHYECKHUE
CHCTEMBI
YK-1. Cnocoben YK-1.1. OcymectBiusier 3HaeT ¢ He3HAYMTEJIbHBIMU
OCYIIECTBJISATH MOMCK,  [TOMCK HEOOXOAUMOU 3aMeYaHUsIMH OCHOBHBIC METOJIBI
70 — 84 KPUTHYECKHii aHAIW3 U1 WHPOPMALIUH, ONIMPAsICh HA [KPUTHUYECKOT'O aHAJIN3a U OCHOBBI
6AILIOB «xopouro» CHHTe3 HH(POPMANIMH,  [PE3YJILTAThHI AHAIN3A CHCTEMHOTO TIOX0/1a KaK

MPUMECHATD CHCTEMHBIH
MOJAXO0A AJIfl PCIICHUA

MOCTaBJICHHOM 3aJa4n

00IIEHAYYHOTO METO/IA.




IMMOCTABJICHHbIX 3a1a4

YMmeer C HE3HAYUTC/IbHBIMH
3aME€YaHUsAMU aHaJIM3UPOBATH 3aJayy,
HCIIOJIb3YA OCHOBBI KPHUTHYECKOI'O
aHaJIM3a 1 CUCTCMHOI'O ITOJX0J4a.

YMeeT ¢ He3HAYUTEIbHBIMU
3aMeYaHUsIMM OCYIICCTBIIATH TOUCK
HEOOXOAUMOM ISl pEeLIeHUs
OCTaBJICHHOH 3a1a4u HH(OPMAIIHH,
KPUTUYECKH OLICHHBAsI HAJIC)KHOCTh
pa3IMYHBIX HCTOYHUKOB HH(OPMAIIKH.

TToBbINIEHHBIH

YMeeT ¢ He3HAYHMTEJIbHBIMU
3aMeYaHUsIMHU: HCII0Ih30BaTh
COBPEMEHHBIN HHCTPYMEHTaApU U
MHTEIJIEKTyajIbHble HH()OPMaIMOHHO-
QHATTUTUYECKUE CUCTEMBI

50-69
0aJ1JI0B

«YAOBJICTBOPUTEJILHO»

YK-1. Cniocoden
OCYLIECTBJIATH MOUCK,
KPUTHYECKHH AaHAJIN3 U
CHHTe3 UH(opManuu,
NMPUMEHATH CUCTEMHBIH
MOAXO0/ VISl PeLIeHUs
MOCTABJICHHbIX 32124

YK-1.1. OcymectBnser
MOUCK HEOOXOANMOM
nH(pOpMaINY, ONUPAsCh HA
[pe3yIbTATHI aHAIN3A
MOCTaBJIEHHOW 3aJjauu

3HaeT Ha 0a30BOM ypOBHe C
OIIMOKAMM OCHOBHBIC METO/IbI
KPUTUYECKOTO aHaIN3a U OCHOBBI
CHUCTEMHOTI'0 IT0JIX0/1a KaK
00IIeHAYYHOTO METO/I.

Ba3oBblii

YMmeer C He3HAUNTEJAbHBIMH
3aMeYaHUsIMU aHAIM3UPOBATh 3aj]1avy,
MCIIOJIb3YSl ~ OCHOBBI  KPUTHYECKOTO
AHaAIM3a U CHCTEMHOTO MOAXO0J1a.

YMeeT ¢ HE3HAUYNTEIbHBIMH
3aMe4YaHUsIMU OCYIIECTBISTH TTOUCK
HEOOXOUMOM JIJIsl PEIICHHS
[MOCTaBIEHHOW 3a/1a4u HHPOPMAIIIH,
KPUTUYIECCKH OICHUBAs HAJICKHOCTD

A3JIMYHBIX HCTOYHHUKOB I/IH(l)OpMaI_II/II/I.
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YMeeT ¢ He3HAYNTEIbHBIMH
3aMeYaHUsSIMHU: HCII0Ib30BaTh
COBPEMEHHBIN UHCTPYMEHTAPUI U
MHTEJUIEKTyalIbHbIC HH(POPMAIIMOHHO-
QHAIUTUYECKUE CUCTEMBI

MmeHee S50
0aJ1710B

«HEYAOBJECTBOPUTEJIBHO»

YK-1. Cnocoben
O0CYIIECTBJISATDH MOUCK,
KPUTHYECKHMId aHAJIM3 U
cUHTe3 uHopMmanuu,
NMPUMEHSATH CUCTEMHBIH
MOAXO0/ 1JIs1 peleHust
MOCTABJIEHHBIX 32/1a4

YK-1.1. OcymecTBasier
[MOKCK HEOOXOIUMOM
MH(OPMALIHUH, ONTUPAsICh HA
[PE3YJIbTAThI aHATH3a
[TOCTaBJICHHOM 3a1aun

He 3naeT Ha 6a30BOM ypoBHe
OCHOBHBIC MCTO/Ibl KPUTHYCCKOI'O
QHAJIM3a U OCHOBBI CHCTEMHOTO MOJIX0/4]
KaK OOILIEHAyYHOTO METO/A.

He ymeer Ha 0a30BOM ypoOBHe
QHAIM3UPOBaTh  3aJady, HUCIONb3ys
OCHOBBl ~KPpUTMUYECKOTO aHalu3a M
CHCTEMHOI0 IOJXO0A4.

He ymeer ¢ Ha 6a30BOM ypoBHe
OCYIIECTBIISITH MIOMCK HEOOXOJMMOM JIIst
pelLeHNs OCTaBIEHHON 3a1aun
MH(POPMALIUN, KPUTHYECKU OLCHUBAS
Ha/1e)KHOCTh Pa3IMYHbIX HCTOYHUKOB
nH}OpMaLuu.

He ymeer Ha 6a30BoM ypoBHe:
MICTIOJIb30BAaTh COBPEMEHHBIH
I/IHCTPYMCHTapI/H\/JI N MHTCJUICKTYAJIbHBIC
MH()OpPMaIMOHHO-aHATTUTHYECKHE

CHCTCMBI

KoMnerennun He
copMHUpPOBaHBI
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