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1 Hessp, nuiannpyemMble pe3yabTaThl 00y4eHHs 110 AUCHHUIINHE (MOLYJII0)

esn ocBOCHUA Yy4eOHOM TUCIUTIIUHBI:
- IoTy4eHue 6a30BbIX 3HAHUI O CHCTeMax XpaHEHUs JaHHBIX, 0COOCHHOCTIX XPaHHUIIHII
JaHHBIX U X Ha3HAYEHUH;
- (hopMupoBaHNEe YMEHUI M HABBIKOB MPOSKTHUPOBAHMUSA XPAHWIMIL JAHHBIX IJII CHCTEM

OM3HEC-aHaIN3a;

- 3HAKOMCTBO C TEXHOJIOTUSIMU UHTEIIJIEKTYaJIbHOTO aHAIMN3a.
3aaum 0CBOCHUS TUCHUILIMHBI:
- U3y4YCHHE MPUHIUIIOB MPOSKTUPOBAHMS U Pa3paOOTKU XPAHIIIUII TaHHBIX;
- I0JTy4YEHNE HABBIKOB HACTPOMKH XPaHWIHIL JaHHBIX;
- TMPOEKTUPOBAaHME U pa3paboTKa TMpolecca HANOJHEHUs XpaHWIWIIA JIaHHBIX,
peanu3anny 3anpocoB K XpaHUIUIIAM JIaHHbIX;
[TnaaupyeMbIMu pe3yibTaTaMi 00YYEHUS 0 TUCIUIUIHMHE (MOIYIIIO), SIBISIFOTCS] 3HAHUS,
yMeHHUsl, HaBbIKU. [lepeueHb MIaHUpyeMbIX pe3ylbTaToB OOyUEHUs MO JAUCUUIUIMHE (MOAYIIO),
COOTHECEHHBIX C IUIAHUPYEMBIMH pe3yJIbTaTaMU OCBOEHUS OOpa30BaTENbHOM IpOrpaMMbl,
npeJcTaBieH B Tabnuie 1.

Tabmuna 1 — Komnerennun, popMupyeMbie B pe3ylibTaTe W3Y9eHUS TUCIUITHHBI (MOTYJIs )

PeSyJ’IBTaTBI O6y‘IeHI/I$I 10 TUCIHUITTIMHE

nHpopMannoHHoO-
AQHAJIUTUYECKOU
MOJIJIEPIKKH
TIPUHSTHS
YIpaBIeHYECKUX
peleHui

Kon n Konn
Ha3zBanne (dopMynIpoBKa
OIIOII BO, opmyupoBKa HHIUKATOpa Kon
COKpaIiCeHHOC KOMIIETEHITUU NOCTHKCHHUA pe3yiib DopMyNnHpOBKa pe3ynbTaTa
KOMIIETEHINH
TaTa
38.03.05 OIIK-2 : Ciocoben OIIK-2.1k : P10 | 3nanue | apXWTEKTyp NAaHHBIX,
«buznec- MIPOBOANTH OcymecTBuseTr ApXUTEKTYPBI XPAHHUIIHIIL
nHdopmarukay | uccienoBaHue u HCCIIeIOBaHKE U JTAaHHBIX
(b-B1) aHaJIU3 PhIHKA aHaju3 phIHKa P11 | YMeHue | BBIOMpATh CUCTEMBI

nH(pOpMaLMOHHBIX nH(pOpPMaLMOHHBIX XpaHeHus JaHHBIX,
CHCTEM | CHUCTEM H COOTBETCTBYIOIIHE
HHPOPMAIHOHHO- HHPOPMALMOHHO- CYIITHOCTH 33724 00paboTKu
KOMMYHUKAIIMOHHBIX | KOMMYHHKAaTHBHBIX uHpopmauu
TEXHOJIOTUH, TEXHOJIOTUH P/112 HaBreik | BBIOOpa MHGDOPMAIIMOHHON
BBIOMPATH TEXHOJIOTUH XPaHEHHUs 1
panOHaJILHBIE 00paboTKN JaHHBIX
peteHust uis
YIpaBIIeHUS
Ou3HECOM
OIIK-4 : Ciocoben OIIK-4.1k : P13 | 3naHue | TEXHOJIOTUH XpaHEHUS
[IOHUMATh OcymiecTBisieT JAHHBIX (CKJIaJIUPOBAHMSA)
MPUHLIUIBI pabOTHI IIOMCK, aHaJIu3, P14 | Ymenue | npumensts OLAP-
nH(pOpMaLMOHHBIX oTbop TEXHOJIOTHIO JUIsS aHAJI3a
TEXHOJIOTHI]; COBPEMEHHBIX MHOTOMEPHBIX MaCCHBOB
HCTIONB30BaTh MHPOPMALMOHHBIX JAHHBIX
uH(OpMalHIo, TEXHOJIOTUH U P15 HaBbik | BBIOOpa cUCTEMBI XpaHEHUS
METOIBI 1 NporpaMMHBIX JTAHHBIX, COOTBETCTBYIOILIEH
NporpaMMHBIC CPEICTB I CYIITHOCTH 33724 00paboTKu
cpexncTBa ee coopa, TOJJIEPIKKH undopmanuu
00paboTkH 1 YIpaBIEHYECKUX
aHanm3a JuIs peleHui




B mpomecce ocBoeHUS TUCIMIUIMHBI PEMIAIOTCS 3aadll BOCIHTAHUS TapMOHUYHO
pPa3BHUTOM, MATPUOTUYHONW W COIMAILHO OTBETCTBEHHOW JIMYHOCTH HAa OCHOBE TPAIMIIMOHHBIX
POCCHUHCKHUX TyXOBHO-HPABCTBEHHBIX U KYIbTYPHO-UCTOPHUYECKHUX IIEHHOCTEH, MPEICTaBICHHBIC
B TaOnuie 1.2.

Tabmuua 1.2 — L{eneBbie OpueHTHPHI BOCIIUTAHUS

BocnurareabHblie 321241 ®opmupoBaHue HEHHOCT el IesieBble OpHEHTHPDI

@®opMHpOBaHHe HAYYHOT0 MHPOBO33PEHUS U KYJbTYPbI MbIIILJIEHHUSA

Pa3BuTre nmo3HaBaTeIbHOTO HUHTEpECa u

CozunaTenbHblil TPy I'MOKOCTh MBINITICHUS
CTPEMJICHUS K 3HAHUSM

2 Mecto aucuuniuHbl (MoayJsi) B ctpykrype OIIOIT

OcBoeHue JUCHUILTUHBL (HOPMUPYET y 00YHAIOIIMUXCS KOMIIETCHIIUN, HEOOXOAUMBIE IS
MOATOTOBKHU OakanaBpa B cooTBeTCTBUU ¢ TpeboBanusimu ®I'OC BO.

JlucuuniuHa OTHOCUTCS WM K 00s13aTenbHOl yacTu bioka 1 «ucuumnuael (MOIyN)»
y4eOHOro IJIaHa.

3. O0bem AuCHUNIMHBI (MOAYJIS)

O0bemM JUCHUIUIMHBI (MOAYJSl) B 3aYETHBIX E€IUWHUIIAX C YKa3aHUEM KOJIMYECTBA
aKaJeMHYECKHX YacOB, BBIIEICHHBIX Ha KOHTaKTHYIO paboTy ¢ oOydaromumucs (O BUIaM
y4eOHBIX 3aHSATHIA) M Ha CAMOCTOSITEIbHYIO pa0doTy, IpUBECH B Tabnuie 2.

Tabnuua 2 — O6mas TpyJ0eMKOCTb AUCHUIUINHBI

Tpyno- O0OBeM KOHTaKTHOH paboTHI (Yac)
€MKOCTb
Cemectp
Hassarne 2)60 Pl‘g Hacrs I/IEI?I(iO)C AynuTopHas Breay - CPC TTO'E;::[?
OIIOIT BO v VII yp YAHTOp TOpHas
HUS (3P0, G.E) Beero Taluu
0300) o
nek. | mpak. | ma6. | TIA | KCP
38.03.05
busnec- 00 b1.b 6 3 55 18 36 0 1 0 53 13
HH(pOpPMATHKA

4 CTpyKTypa U coiepKaHue M CUMILIHHBI (MO1YJIs1)

4.1 CTpykTypa aucuuiimHbl (MoayJs) nist OPO

Temarnueckuil IaH, OTPaKAIOUIMI COJAEp)KAaHUE AMCLUMILIMHBI (IEPEUEHb PA3AEIOB U
TeM), CTPYKTYPHUPOBAHHOE 10 BUJIaM y4e€OHBIX 3aHATHH C yKa3aHHEM UX 00bEMOB B COOTBETCTBUU
¢ yueOHBIM IIaHOM, NpHBeJieH B Tabmuie 3.1

Tabmuma 3.1 — Paznensl TUCHUIUIMHBI (MOAYJIs), BUABI yU€OHOM AeATeIbHOCTH U (POPMBI
TeKymero KoHTpodis st OPO

Kon pe- Kon-Bo acoB, 0OTBeicHHOE Ha
dopma
Ne Ha3zBanue Tembl 3yJbTara T " 1126 CPC TEKVILErO KOHTPOIS
0byueHHs €K paxkTt al yl TP
ApXUTEKTYpbI JaHHBIX: PJ110, npakTHyeckoe 3aganue Ne
1 2 0 0 2
UCTOPHSI Pa3BUTHSL. PJI13 1




ApXHTEKTYpHI JaHHBIX: 0a3bl P10,
IAHHBIX U MOJEIN TaHHBIX. PH11, HpaKTHIeCKOe sananme Ne
2 | MHoromepHbIe JaHHBIE. P12, 8 10 0 20 P a B
1,25
KoHuenmus xpanuiuig PJI13,
IaHHBIX. P14
APXHUTEKTYPBI XpaHHJIHII]
PA11,
JIAHHBIX. PensoHHbIe
P12, MpaKkTHYecKoe 3a1anue Ne
3 | xpanminia qaHHBIX. PIl14 4 8 0 8 6-7
Peanuzanus pensunoHHBIX Pl 5’
XPaHWIHMI] JAHHBIX.
MpaKkTHYeCcKoe 3amanne No
IIpoexTrpoBaHHE XPaHMIIHII 8-11. UnnuBuyansHOE
N PA11,
4 | maHHBIX JUT BBIOpAHHOW PlI5 4 18 0 23 3a/1aHue
MPEMETHOH 00IacTH «I[IpoekTHpoBaHUE U
pa3paboTka XI».
Hroro no taéaunue 18 36 0 53

4.2 Copep:xanue pa3aejoB U TeM AUCHUITUHBI (Moayas) Aias ODO

Tema 1 Apxumexkmypvl OAHHBIX. UCOPUSL PA3GUMUSL.

Conepxanue Tembl: DBONIONUS 3amad cOopa u oOpaboTku wmHpopmaruu. [lonstue
apXUTEKTYpHI TaHHBIX. Pa3BuTHE cucTeM XpaHeHus 1 00paboTku NaHHBIX. CHCTEMBI ONIEPATUBHOMN
obpabotkn umHpopMaruun — OLTP. Cuctempl KOHCOMMAANWMKA W aHAIMTHYCCKOW 00paboOTKH
unpopmarum — ELT.

@®opMBl U METOJIbI IPOBEACHUS 3aHITUH MO TeMe, NMpPUMEHSEMble 00pa3oBaTEIbHbIC
TEXHOJIOTUH: JICKIIUS.

Bunel camMocToSITENbHOM MOATOTOBKH CTYAEHTOB II0 TEME: M3YUYEHHE TEOPETHYECKHUX
BOIPOCOB, KOMITBIOTEPHOE MOJICTHPOBAHHE.

Tema 2 Apxumexkmypwsi OauHbIX. 6A3b1 OAHHBIX U MOOenu OaHHblX. MHo2omepHble danHble.
Konyenyus xpanunuwy 0anHbix.

Conmepxanue Tembl: Mepapxuyeckas MOJEIb JIaHHBIX, YCIOBHS  IIEJIOCTHOCTH
uepapxuueckoil mMojenu mAaHHbiX. CeTeBas MOJENb JAHHBIX, YCIOBHS IICIOCTHOCTH CETEBOM
MOJIeJIM JaHHBIX. PensiuoHHas MoOJeNb JAHHBIX, PENSLIUOHHBbIE 0a3bl JaHHBIX. XpPaHUIHUINA
JTAHHBIX — CHCTEMBI XPaHEHHWsS JAaHHBIX, OPHUCHTHPOBAHHBIC HA AHATUTHYCCKYIO 00pabOTKy
naHHbIX. OLAP-TexHOMOTHsS Kak KIIIOYEBOM KOMIOHEHT XpaHWIMII JaHHbIX. 3agaun OLAP-
CUCTEM: TIPEJCTABICHUE JaHHBIX, BH3yaJHW3aIlusi JTaHHBIX, METOABl OOpaOOTKH JIAHHBIX.
Konneniiys MHOrOMEpHOTO MPeICTaBICHUS JaHHBIX — TUTIEPKYObl. ba30BbIe MOHATHS: U3MEPEHUS
u (axTel. DopManu3aIusi MHOTOMEPHOTO MPEACTABICHUS JAHHBIX: METKH, HCPAPXUH, TUCHKH,
Mepbl. [locTpoeHne HMHDOPMALIMOHHBIX CHUCTEM Ha OCHOBE apXUTEKTYp XPAHWIUI JIaHHBIX.
Onepanuu HaJ MHOTOMEPHBIMH JTaHHBIMH. MeTo 1l 00pabO0TKH arperupOBaHHBIX JIAHHBIX.

@opMBl U METOJBI TPOBEACHHS 3aHITUH MO TeMe, MpUMEHseMble 00pa3oBaTeIbHbIC
TEXHOJIOTHH: JICKIUS, TPAKTUYCCKUE 3aHSATHS, METOJI aKTUBHOTO OOYUEHHUS — «MacTep-KIJIacCy,
KOMIBIOTEPHOE MOJICTUPOBAHHIE, METO]T aKTUBHOTO O0yUEHUS — «KOH(PEPEHLIU».

Bunsl caMOCTOSTENTEHOM TMOATOTOBKH CTYACHTOB IO TEME: W3YYCHHE TEOPETHYCCKHX
BOIPOCOB, KOMITBIOTEPHOE MOJICTUPOBAHHE.

Tema 3 Apxumexmypvl Xxpanunuwj OauHwlX. Penayuonnvie xpanunuwja OaHHUIX.
Peanuzayus penayuonnvix xpanunuuy OaHHbIX.

Coneprxanue Tembl: CoBpeMeHHOe npecTaBienue. Kimaccupukamnus apxuTekTyp JaHHBIX.
MHoromepHble peNsSUUOHHbIE M THOPHAHBIE XpaHWIMINA JAHHBIX. Paznuuue KOHUENUUHA U
ocobeHHOCTH TmocTpoeHHs. llpuMeHeHne peNsIUOHHOW MOJENH Ul CO3JaHMs XPaHWJIIHIL
JaHHBIX. APXUTEKTYpPbI PENIALMOHHBIX XPAaHWINI] TaHHBIX: «3Be3/a», CHEeKUHKa». OcoOeHHOCTH
peanu3alyy pPesIMOHHBIX XPAHWINI JaHHBIX. AHAJIN3 U MPeoOpa3oBaHNe UCXOHBIX JaHHBIX.



Bb10op apXuTEKTypbl PENSIMOHHBIX XPAaHWIMI JAaHHBIX. MeTajaHHble. DTamlbl peaau3aliu
npoekTa. Peannzanus aHanutudeckoil 00pabOTKM JaHHBIX, 3aTPYKEHHBIX B XpaHUJIMIIA JaHHbIX.
@opMbl U METOABI MPOBEACHUS 3aHATUI MO TeMe, MPUMEHsSEMble 00pa3oBaTeIbHBIE
TE€XHOJIOTHH: JIEKLINS, IPAKTUYECKUE 3aHATUSA, KOMIIBIOTEPHOE MOJCIINPOBAHHUE.
Bunasl caMOCTOSATENBHOM IOATOTOBKM CTYAECHTOB IIO TEME: HU3YyYEHUE TEOPETHYECKUX
BOIIPOCOB, KOMIIBIOTEPHOE MOJIETIMPOBAHUE.

Tema 4 [Ipoexmuposanue xpanuauuy OAHHbIX 015 BbLOPAHHOU NPEOMEMHOU 00IACTU.

Conepxanre TeMbl: BuUpTyanpbHbIe XpaHWIHINA JAHHBIX. VICIIONB30BaHHE XPaHWUIIMII
JAHHBIX. Pa3iMyHble apXUTEKTYPHBIC PEIICHUS] XPaHUJIHII JaHHBIX, peanu3arus npouexyp ETL.
AHanu3 JaHHBIX MIPEIMETHOUW 00JIACTH JIJIs 3arPy3KH B XpaHUIIHIIE JaHHBIX. Pa3paboTka Moaenu
XpaHWIWIIA JaHHBIX. Peanmu3amnusi pesiuOHHOTO XpaHWIMIIA JAHHBIX. 3arpy3ka JaHHBIX B
XpaHuiuile JaHHbBIX. [IpoBepka pabotocmocoOHOCTH. BEIOOp METOAOB aHATUTHYECKON
00pabOTKHN JaHHBIX.

@opMBI ¥ METOJBI TPOBEIACHUS 3aHITHHA 1O TeMe, MPUMEHSEMbIe 00pa3oBaTeIbHBIC
TEXHOJIOTUH: JICKIIUS, TPAKTUYCCKHE 3aHSITHSI, KOMITBIOTEPHOE MOJICIIMPOBAHUE, METO]] AKTUBHOTO
00y4YeHHS — «KOH(EpEeHIIUS».

Buapl caMOCTOSATENIBHOM MOATOTOBKH CTYIEHTOB IO TEME: M3YyYCHHE TEOPETUYCCKHX
BOIIPOCOB, KOMITBIOTEPHOE MOJICITHPOBAHHUE.

5 Meroauyeckne YyKazaHusl sl OOYYAIOIIMXCH MO M3YYEHHI0 M PpPealu3aluu
AUCHHUILIMHBI (MOZYJIs1)

5.1 Meroanueckne peKOMeHAAUMH OOYYAWIIUMCH M0 M3YYEHHI0 [UCUMIUIMHBI H 10
o0ecIeYeHN 0 CaMOCTOSITeJIbHOM padoThI

CoBpeMEHHBIE KOPIOpPAaTUBHBIC WH(OPMAIMOHHBIE CHCTEMBI COJEPKAT IPHIIOKCHUS,
NpeHa3HAYeHHbIC ISl KOMIUIEKCHOI'O aHallu3a JaHHBIX, MOJJCPKKH TPUHATUSA PEIICHUs,
W3BJICUCHUS 3HAHUH.

[Mpunstuss  >QQPEeKTUBHOTO  YMPABICHYECKOTO  pPEUICHHS  HEBO3MOXKHO, 0e3
KOHCOJIMIMPOBAHHBIX OTYETOB M TIYOMHHOTO aHajiu3a pe3yabTaToB. [[ns sToro HeoOXomaumo
co3manue Xpanwimuil jgaHHbiXx (Data warehouses), crmenManbHBIX CHCTEM XpaHEHUS,
00€CTIeunBarOIINX 3arpy3Ky MpPeIBAPUTEILHO W3BJICYCHHBIX M OOpaOOTaHHBIX JAHHBIX U
OIEPaTUBHBIN JOCTYII K HUM.

OcHoBHBIE TpeOOBaHUS K XPAaHUJIUIIIAM JIAHHBIX

e MOAACPIKKA BBICOKOH CKOpPOCTH OOCTYIIa K JaHHBIM;

e MOAACPIKKA BHy’I’pGHHCfI HCTIPOTUBOPCUNBOCTU AAHHBIX,
e BO3MOXHOCTb MaHUITYJIMPOBAHUWS NAHHBIMHU;

e TIIOJHOTA U JOCTOBCPHOCTb XPAHUMBIX JAHHBIX;

e MOAACPIKKA ITPOLCCCOB OOHOBJICHUS JaHHBIX.

B ornmume or onepaTHBHBIX 0a3 JAaHHBIX, HA OCHOBE KOTOPBIX CTPOSITCS YYETHBIE
WH(POPMAIIMOHHBIE CHUCTEMBI, XPaHWIHINA JaHHBIX TPeJAHA3HAYCHBl WCKIIOYUTEIBHO IS
aHAJTUTHYECKOW 00pabOTKM JaHHBIX. JlaHHbBIE 3arpyKaloTcsl B XpaHUJIUILE U3 ONEPaTUBHBIX 0a3
JTAHHBIX.

IlepeyeHb U TEeMaTHKA CAMOCTOSATEJbHBIX PA0OT CTYAEHTOB 10 JMCIHUILIMHE

Tema 1.

1) Pabora c¢ mmardopmoii Loginom Academic 6.2.1. OcBoeHue 3arpy3kd IDaHHBIX H
METO/IOB BU3YyaJIH3aIlHH.



2) Metoibl mpeBapuTEeNbHON 00pabOTKU NaHHBIX, peain3oBaHHbIe B Loginom Academic
6.2.1. PaccmoTpeThs Ha3Hau€HHUE C METOJOB, COCTABUTH TAOJUILYy, OTPAKAIOIIYIO TEXHOJOTHIO
npeaBapuTeIbHON 00pabOTKM M COOTBETCTBYIOIINN MaTeMaTHUECKUI METO/.

3) AHanuTruyeckas 00paboTka qaHHBIX cpeacTBamu Loginom Academic 6.2.1.

Tema 2.

1) N3yuenue yueOHoi PX/[ (mocraBnsercs pa3paboTIYMKOM TUTaTGOPMBI).

Tema 3

1) Pa3zpaborka ER-monenu a1 3agaHHOM IpeAMETHOM 001acTH.

Tema 4.

1) Ananu3 npeaMeTHOR o0aacT (1711 pa3paOOTKH BUTPUHBI JAHHBIX ).

2) IToaroToBKa AaHHBIX U3 OTKPHITHIX KCTOYHUKOB — M3BJICUCHUE UCXOIHBIX TAHHBIX IS
JaIbHENIIEH 3arpy3Ku B PEISIUOHHOE XPaHWIUIIE JTaHHBIX.

3) Pa3paboTka J0ru4ecKkoil MOACIH PEISIIMOHHOTO XPAaHWIHINA JAaHHBIX I BBIOPAHHON
peIMETHOM 00JIacTH.

5.2 OcobenHocTH opraHu3anuu oO0y4YeHHs JJs JHI ¢ OrPAaHUYEHHBIMH BO3MOKHOCTAMH
3/10pPOBbSl U HHBAJU0B

[Tpr HEOOXOMMMOCTH OOYJAOIIUMCS U3 YUCIIA JIUI C OTPAHHYECHHBIMHA BO3MOYKHOCTSIMU
3JI0POBbSI 1 HHBAJIMJIOB (I10 3asBJICHUIO 00YYAIOIIErocs) MPEeIOoCTaBIsIeTCsl yaeOHas
uH(pOpMAIUs B JOCTYIHBIX (POPMAX C YIETOM MX WHAUBUIYATbHBIX ICUXO(PDU3HIECKUX
0COOEHHOCTEH:

- JUIS JIUII C HAPYIIEHUSIMU 3PEHUS: B TIeUaTHOU (hopMe yBeTUUEHHBIM HIPUPTOM; B hopme
AJIEKTPOHHOIO  JOKYMEHTAa; UHAUBUAYAJIbHBIE  KOHCYJIbTAllUU  C IPUBJICYEHUEM
TU(dIOCYpIOTIEPEBOIUNKA; HHANBUAYAIbHBIC 331aHNS, KOHCYIbTAIIMH U JP.

- IS JIII ¢ HAPYILIEHUSIMU CITyXa: B leyaTHOU ¢opMme; B hopMe 3JIEKTPOHHOTO JOKYMEHTA;
UHAMBUAYaJIbHbIE KOHCYJNbTALIUU C TPUBJICUEHUEM CYPAONEPEBOJUMKA; WHAMBHUAYaJIbHbIE
3a/1aHusl, KOHCYJIbTallMU U JP.

- 17151 JIUI] C HApYILIEHUSIMU OIIOPHO-JBUTATEJILHOTO afmapara: B ne4atHoil oopme; B popme
JIEKTPOHHOIO JOKYMEHTA; MHINBUyaJIbHbIE 3a/JaHUs, KOHCYJIBTALlUU U JIp.

6 ®oHT OLIEHOYHBIX CPEICTB /1JIfl MPOBEIeHUs TEKYIIEero KOHTPOJIsI U MPOMeKYTOYHOI
arrecTauvu 00y4aroMXcs M0 JMCUUILINHE (MOTYJII0)

B cootBerctBun ¢ tpeboBanusmu PI'OC BO gns arrecranmu 0oOy4aromuxcs Ha
COOTBETCTBUE HX IMEPCOHATBHBIX JOCTIIKEHUH IUIAHUPYEMBIM pe3ylbTaTaM OOYYEeHHsS TI10
JTUCIUTIITIMHE (MOIYJIII0) CO3/1aHbl (POHJIBI OIIEHOYHBIX CPENCTB. THUMOBBIE KOHTPOJIBHBIE 3a/IaHMUs,
METOJMYECKUE MAaTepuasbl, ONPEACISIOUME MPOLEAYPhl OLICHUBAHUSA 3HAHUM, YMEHHH U
HAaBBIKOB, a TAK)KE KPUTEPUH U MTOKA3ATEHN, HEOOXOIUMBIE JJIsl OIIEHKH 3HAHUM, YMEHUM, HABBIKOB
M XapakTepu3ywluue dTambl (HOPMUPOBAHHMS KOMIIETEHIIMH B  MPOIECCE OCBOCHUS
o0pa3oBaTeNbHOI MporpamMmsl, npeacrasiieHsl B [Ipunoxenun 1.

7 Y4eOHO-MeTOAMYEeCKOe M HHPOPMALMOHHOE 0O0ecnieuyeHue TUCIHUILINHBI (MOLYJIs1)

0.1 Ocnosnasn rumepamypa

0.2  Jlonoanumenvhas numepamypa



0.3 Pecypcol unghopmayuonno-menekommynukayuonnou cemu ''Humepnem',
eK04an npogeccuonanvhvie 06a3vl OAHHLIX U UHPOPMAUUOHHO-CRPABOUHbIE
cucmemul (npu HeodXO0UMOCMU):

OTCyTCTBYIOT

8 MarepuajbHO-TeXHHMYECKOe oO0ecneyeHHe MUCUUIJIMHBI (MOAYJis) W IepeyeHb
HHG(pOPMANMOHHBIX TEXHOJOTHI, UCIOJb3yeMbIX NMPH OCYIECTBJIEHUH 00pPa30BaTeJIbLHOIO
npouecca no JucuuIinae (MoayJir0), BKJIOYas NepevyeHb MPOrpaMMHOro odecrneyeHust



MUHOBPHAYKHU POCCHUN
BJIAJIUBOCTOKCKMII TOCYJIAPCTBEHHBI YHUBEPCUTET
KA®EJPA UHOOPMALIMOHHBIX TEXHOJIOI' M 1 CUCTEM
@DOoH/] OLIEHOYHBIX CPEICTB
JUISl IPOBEJICHUSI TEKYILET0 KOHTPOJISt
Y IPOMEXKYTOYHOM aTTECTAlMU MO TUCHUILINHE (MOIYIIIO)

XPAHUJININA JAHHbBIX

HamnpaBnenue u HarmpaBiaeHHOCTh (TpoduIib)
38.03.05 busnec-unpopmaTtuka. busHec-aHauTUKa

I'ox nabopa na OIIOII
2024

dopma 00ydeHus
OuHas

Bnagusoctok 2025



1 Ilepedennb (popMHEpyeMbIX KOMIIETEH M

Haszsanne OITOII BO,
COKpalleHHOe

Kon u popmynupoBka KoMHeTeHIN

nu

Kon u popMynrpoBka HHANKATOPA TOCTIKCHUS
KOMITCTEHITHU

38.03.05 «buzHec-uHD
opMaTHKa»
(B-BN)

OIIK-2 : CnocoGeH mpoBOIUTH HCC

JICIOBAHUE ¥ aHAJIU3 PBIHKA UHPOP

MAIMOHHBIX CHCTEM M HHPOPMAIIHO
HHO-KOMMYHHKAIIMOHHBIX TEXHOJIO

T, BRIOMPATh PAIMOHATBHBIC PEIIl
CHUSI JUTS yIIPaBICHUS OM3HECOM

OIIK-2.1k : OcyImmecTBIsIeT HCCIeJOBaHNE U aHA
T3 PHIHKA UH(MOPMAITMOHHBIX CUCTEM U UHPOP
MaI[MOHHO-KOMMYHHKATHBHBIX TEXHOJIOTHIA

OIIK-4 : CiocobeH noHNUMaTh MpU
HIMIBI paboTHl HHPOPMAITHOHHBIX
TEXHOJIOTHIf; UCIIOIB30BaTh HHHOP
MaIyio, METOIbI U MPOTPaMMHEIE C
pencTBa ee cbopa, 00paboTkH U aHa
am3a Ui iHQOPMAaIIMOHHO-aHAIUT
MYECKOU MOJNICPIKKHU PUHATHS YIIP
ABJICHYCCKHX PCILCHUH

OIIK-4.1k : OCyIIecTBIISET MOUCK, aHAJIN3, 0TOO
P COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOJIOTHI
U IPOTPaMMHBIX CPEJCTB AJISl MOAAECPKKU yIpaB
JIEHYECKUX PELICHUI

KOMHCTCHHI/ISI CUUTACTCA C(l)OpMHpOBaHHOfI Ha JaHHOM 3Tall€ B CJIy4dac, €CJIU IMOJIYYCHHBIC
PE3YyIbTAThI 06yqu1/151 o AUCHUIIIIMHEC OLCHCHBI ITOJOXKHTCIBbHO (I[I/IaHaSOH KPUTCPUCB
OLICHUBAHU PE3YJILTATOB o6yquH;1 GBaYTCHO», KYAOBJICTBOPUTCIIBHO», «XOPOIIO», ((OTJ'II/I‘IHO»).
B ClIyd4ac OTCYTCTBUSA IMOJIOKUTECILHOM OICHKKW KOMIICTCHLMA Ha JAaHHOM 3J3Tall€¢ CUYHUTaCTCsA

Hec(hOPMUPOBAHHOM.

2 Tloka3aTe/iM OLlCHUBAHUS IVIAHUPYEMbIX Pe3yJIbTaTOB 00y4eHHus

Komnerenmus OIIK-2 «Crioco6eH NpoBOIUTE UCCIICIOBAHUE U aHATIN3 PhIHKA
MH()OPMAIIMOHHBIX CUCTEM U MH(DOPMAITMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHUM, BHIOMPATH

palrOHAJIBHBIC PCIICHUA AJI YIIPABJICHUS OM3HECOM»

Ta6numa 2.1 — Kputepuu OlleHKH WHIUKATOPOB JTIOCTHKEHUS KOMITETCHIINH

Kon u popmynmpoBka nHAMKAT
opa JOCTHUKEHHUS KOMITETEHITIH

Kpurepuu onieHMBaHUS PE3yNbT
aToB O0y4YeHHUS

OIIK-2.1k : OcymecTBuseT uce
JICIOBaHUE M aHAJIN3 PHIHKA UH
(hOopMAaIMOHHBIX CHCTEM U HH()
OpMAIMOHHO-KOMMYHHUKATUBH

BIX TEXHOJIOTUI

chopMupoBaBIIeecs 3HAHUE ap
XUTEKTYp JTaHHBIX, APXUTEKTYP
bl XpaHWJIUII TaHHBIX

chopMHUpOBaBIIICeCsS YMEHHUE B
BIOMPATh CUCTEMBI XPaHEHUS J1a
HHBIX, COOTBETCTBYOLIME CYIIH
ocTH 331a4 00paboTku MHGHOPM
aluH

PesynbraThl 00y4YeHUs 10 AUCIMILINHE
Ko | Tu
I i
pe | pe Pesynbrar
3- | 3-
Ta | Ta
3H
P/ ApXUTEKTYp JAHHBIX, ADXUTEKT
10 312 yPBI XpaHHUJIHIL JaHHBIX
VY | BBIOMpATH CUCTEMBI XpPAHEHUSI |
PJI | me | aHHBIX, COOTBETCTBYIOILIHUE CYII]
11 | sm | HOCTH 3ama4 0OpaboTKH HHPOP
e Maluu
PII Ha | BeIGOpa nHpOpMAIIMOHHOHN TeX
1o | B! | HOZOIMM XpaHEHHS 1 00paboTk
K 1 JTaHHBIX

c(OopMHUpPOBABIINECS HABBIKH B
bI0Opa HH(POPMAIIMOHHOW TEXH
OJIOTMH XpaHEHHsI U 00paboTKH
JIAHHBIX

Komnerenuus OIIK-4 «CnocobeH moHUMAaTh IPUHIMIIBI paboThl HH()OPMAITHOHHBIX
TEXHOJIOTHil; UCTI0Ib30BaTh HH(OPMAIINIO, METO/IbI U ITPOrPAMMHBIE CpeICTBA ee cOopa,




00paboTKM M aHANIM3a U1 THPOPMALMOHHO-aHAIUTHYECKON MOIICPIKKH TPUHATHUS
YIIPaBICHYECKUX PELICHUID

Tabnuna 2.2 — Kpurepun o1ieHKA WHAHRKATOPOB TOCTHIKEHUSI KOMIICTCHIIUN

PesynbraThl 00y4eHuUs 10 TUCIUIDIHHE

Koz u gopmymupoka unaukar | Ko | Tu Kpurepuu ouenrnBanus pe3yibT
0pa JOCTMKEHHS KOMIIETEHIIUI A o aToB OO0y4CHHUS
pe | pe Pesynbrar
3- | 3-
Ta | Ta
OIIK-4.1k : OcymecTBIiseT mon 3H . chopMupoBaBIIeeCsS 3HAHUE T
P/ TEXHOJIOTUH XpaHEHHs JaHHBIX .
CK, aHaJIN3, 0TOOpP COBPEMEHHBI aH XHOJIOTHH XpaHEHHUs JTaHHBIX (C
13 (cximagupoBaHMs)
X HHPOPMAIMOHHBIX TEXHOJIOT ue KJIaJJUPOBaHMs)
Ui ¥ IPOrPAMMHBIX CPEJICTB [T v C()OPMHPOBABIICECS YMCHHUE IT
Porp P npuMeHsTh OLAP-TexHoMOTHIO bopmup ™ p
A TIOJJIEPIKKHU yIpaBieHdeckux | PJII | me nmensTb OLAP-TexHOMOTHIO 1
o JUISL aHATTM3a MHOTOMEPHBIX Mac
peuieHui 14 | uu JIs aHaJIM3a MHOTOMEPHBIX Macc
CHBOB JIaHHBIX
(& HUBOB JAaHHBIX
c(hOpMHUPOBABIIIHECS HABBIKK B
BI)I60pa CHUCTEMbI XpaHCHUA JaH
Ha o bI0Opa CUCTEMBI XpaHEHHUS AaH
PA HBIX, COOTBETCTBYIOILLEH CYLITHO o
BbI HBbIX, COOTBCTCTBYIOUICHU CYITHO
15 CTH 337124 00paboTKu uHpOpMa
K CTH 337124 00paboTKu HHpOpMa

U

UHA

Tabnuia 3anosiHgeTcs B COOTBETCTBUU C pa3aenom 1 Paboueil mporpaMMbl AUCHUIIIMHBI
(Momyst).

3 IlepeyeHb OLIEHOYHBIX CPEICTB

Tabnuna 3 — [lepeueHb OLIEHOYHBIX CPEACTB MO TUCIHUILUIMHE (MOYIIIO)

HanmMenoBanme orieHOYHOTO CpCAcCTBa U mp

KonTponupyemble nnanupyembie pe3 | KoHTponupyemble TeMbl 1 excrasienue ero 8 POC

yIBTaThl 00yUeHUS HUCLUTIINHBL IIpomexxyTouHas aT

Texymmii KOHTPOJIb
yit ™ TecTaluys

Ounast popma oOyueHust

P10 3HaHue : apXUTEKTYp AaH | | 1. ApXUTEKTYDbI JaHHbI

HBIX, ADXUTEKTYPBI XpaHH Tecr Tect

X: UCTOpHS pa3BUTHUA.

JIUII TaHHBIX
1.2. ApXUTEKTYpBI JaHHBI

X: 0a3bl JaHHBIX ¥ MOJIEN
U gaHHbIX. MHOromepHseie | Tect Tect
nanHble. KoHnennus xpa
HWJIHII JaHHBIX.

P11 Ymenue : Beioupats cuct | 1.2. ApXUTEKTyphl JaHHBI
€MBI XpaHEHUs JaHHBIX, ¢ | X: 6a3bI JaHHBIX U MOJAET
OOTBETCTBYIOIIME CYIIHOC | U AaHHBIX. MHOromepHsie | Tect IIpoext
T 33124 06paboTku nHG | mamnble. Konnenmms xpa
opMarmu HUJINI JAHHBIX.

1.3. ApXUTEKTypHI XpaHH
JIMIL JaHHBIX. PersinnoHH
bl€ XPAaHUJINIIA TAHHBIX. Tect IIpoext
Peanuzanus pensuuoHHbI
X XpaHWIUIL JAHHBIX.

1.4. TIpoexTupoBaHue xpa

Tect [Ipoext
HUJIUIL JAaHHBIX 17151 BEIOD




AQHHOM TpeIMeTHOH o0J1ac
TH

P12

HasbIk : BEIOOpa nHbOPM
AIIMOHHOM TEXHOJIOTUH XP
aHCHUs ¥ 00pabOTKH JAaH

HBIX

1.2. ApXUTEKTypHl JaHHBI
X: 0a3bl JAHHBIX U MOJEN
U aHHBIX. MHOTrOMEpHEIE
nansele. KoHnennus xpa
HUJINIL JAHHBIX.

Tect

Tect

1.3. ApXUTEKTyphl XpaHH
JIMIL JaHHBIX. Pesiunonn
bI¢ XpaHWIHIIA JaHHbIX.
Peanmzauus pensuoHHEI
X XpaHMJINIL JAHHBIX.

Tect

Tect

PJI13

3HaHUE : TEXHOJIOTHHA Xpa
HEHUS JaHHBIX (CKJIaIUpo
BaHHSA)

1.1. ApXUTeKTypsl JaHHBI
X: UCTOPHS Pa3BUTHS.

Tect

Tect

1.2. ApXUTEKTyphl JaHHBI
X: 0a3bl JAHHBIX U MOJEN
U JTaHHBIX. MHOTOMEpHBIC
nanHble. KoHnenmms xpa
HUJIUI JAHHBIX.

Tect

Tect

PJ[14

YwMmenue : npumensate OL
AP-TexHOIOTHMIO U1 aHa
JI3a MHOTOMEPHBIX Macc
HMBOB JIaHHBIX

1.2. ApXUTEKTYpbI JaHHBI
X: 0a3bl JAHHBIX ¥ MOJIET
U JTaHHBIX. MHOTOMEpHBIE
nanHble. KoHnenmms xpa
HUJIUI JAHHBIX.

Tect

[Ipoext

1.3. ApxuTeKTypbl XpaHu
JIUI aHHBIX. PendiuonH
bI€ XpaHWUJIUIIA TaHHbIX.
Peanuzanus pensiquoHHbI
X XpaHWIUIL JAHHBIX.

Tect

IIpoext

P15

HaggIk : BEIOOpa CUCTEMBI
XpaHCHUA JaHHBIX, COOTB

€TCTBYIOLIEH CYLIHOCTH 3
aznad oopaboTku HHPOPM

anuu

1.3. ApXUTEKTypHl XpaHH
JIMIL JaHHBIX. PessinnonH
bl XpaHUJIHIIA JaHHBIX.
Peanuzanus pensiiuoHHbI
X XPaHHJIUIL JAHHBIX.

Tect

IIpoext

1.4. TIpoexTupoBaHue xpa
HUWIUII JaHHBIX TS BEIOD
aHHOI MpeIMeTHOI 00Iac
T™H

Tect

[Ipoext

4 Onucanue npoueaypbl OCHUBAHUA

KauectBo copmupoBaHHOCTH KOMIETEHIIMM Ha JaHHOM OJTale OIICHUBAETCS 10
pGSYJ'IBTaTaM TeKyHII/IX Hu HpOMC)KYTOLIHBIX aTTCCTaU;I/Iﬁ HpI/I IIOMOIIIN KOHHHGCTBCHHOﬁ OILICHKH,
BbIpaXeHHOW B Oamnax. MakcuManbpHas cymMma OaijioB MO JUCHUILUIMHE (MOaynro) paBHa 100
Oaszam.

OneHoYHOE cpencT
BO

Tecr (no pesynbrar | MHAMBHIYabHOE 33]]aHU
aM MIPAKTUYECKUX 3 | € — MpOoeKT (mpaktudyecku | Mroro
amanuii 1-7) e 3amanums 8 -11)

Bun yaebHol gesTenbHOCTH

Jlexuun 20 20
[IpakTHUECKUE 3aHSATHS 30 30
CamocTosTebHAs paboTa 20 20
IIpomexxyTodHas arTecTanus 30 30
Hroro 40 60 100

CyMmMma 6aioB, HaOpaHHBIX CTYIEHTOM IO BCEM BHJIaM YY€OHOH ACATEIHPHOCTH B paMKax
JTUCITUTLIMHBL, TIEPEBOUTCS B OIIEHKY B COOTBETCTBUHU C TaOIHUIICH.



CymmMma Gano

110 JUCILUILIIA
HC

OrueHka 1o IPOMEK
yTO‘-IHOfI aTrecraiuu XapaKTepI/ICTI/IKa KaueCTBa Cq)OpMI/IpOBaHHOCTI/I KOMIICTCHI U
n

CTyaeHT IeMOHCTpUpYeT chOPMHUPOBAHHOCTb AUCLMILIMHAPHBIX KOMIICTEHIMIT, 00Ha
PY’KHBaeT BCECTOPOHHEE, CHCTEMATHYECKOE U TITyOOKOe 3HaHUE y4eOHOro MaTepuana

o191 110 100 «3auTeHo» / » YCBOWII OCHOBHYIO JINTEPATYPY M HAKOM © JOMOJIHUTEIBHOHN JINTEpaTypoil, pekome
«OTINYHO» H/IOBaHHOU IPOTPaMMOii, yMeeT CBOOOIHO BBIMONHATE MPAKTUYECKHE 3aJaHusl, IPe
YCMOTpEHHBIE TPOrpaMMOH, CBOOOIHO OINIepHpyeT NPHOOPETEHHBIMH 3HAHHUSAMH, yMe

HUSIMH, IPUMEHSIET HX B CUTYALHSIX NOBBIIICHHOHN CIIOXKHOCTH.
CTyzeHT IeMOHCTpUpPYET CHOPMHUPOBAHHOCTD JUCIUAILTHHAPHBIX KOMIIETCHIHN: OCHO
o1 76 10 90 «3auTeHo» / BHBIE 3HAHUSI, YMEHUS OCBOCHBI, HO JJOITyCKAIOTCSl HE3HAUUTEIbHBIE (1LL[I/I6KI/I, HETOYH
«XOPOIIO» 0CTH, 3aTPYAHEHUSI P aHATUTHUECKUX OTIepalusiX, IepeHoce 3HaHUiI U yMEHU Ha H

OBbI€, HECTAHIaPTHBIE CUTYAIIHU.

CTyzeHT AeMOHCTPHUPYET CPOPMHUPOBAHHOCTD TUCIUIUIMHAPHBIX KOMIIETEHIIHI: B X0
«3a4TeHO» / Jie KOHTPOJIBHBIX MEPOIIPHATHI HOITYCKAIOTCS 3HAYNTENBHBIE OIINOKH, TPOSIBIIIETCS O
oT 61 10 75 «YIOBJICTBOPUTENb | TCYICTBHE OTAECJIbHBIX 3HAHUH, YMEHUH, HABBIKOB 10 HEKOTOPBIM JUCLUIIIMHAPHBIM K
HO» OMIICTECHIUAM, CTYACHT UCIBITHIBACT 3HAUUTEIILHBIC 3aTPYJHEHHS IIPU ONIEPUPOBAHU

1 3HAaHUWSIMH U YMCHUSAMU IIPU UX NIEPEHOCE Ha HOBBIC CUTYaAllUU.

ot 41 o 60 «HEYJOBJIETBOPHTE

«HE 3a4YTCHO» /
VY cryneHTta He CHOPMUPOBAHBI JUCITUILIMHAPHBIC KOMIICTECHIIUH, TPOSBIIACTCS HEIOC

TaTOYHOCTb 3HaHPII>i, yMeHHﬁ, HAaBBIKOB.
JIBHO»

ot 0 110 40 «HEY/IOBJIETBOPUTE

«HEe 3a4TeHOY /
JIMCUMIUTHHAPHBIC KOMITETEHIMH He ¢hOpMHUpOBaHbIL. [IPOSIBISETCS MOJHOE WITH NPAK

THYECKU ITOJIHOE OTCYTCTBUE 3HaHPII>i, yMeHHﬁ, HAaBBIKOB.

JIBHOY))

5 IlpumepHbIe OLIEHOUYHBbIE CPEACTBA

5.1 TembI rpynnoBbIX U/WIH HHIMBUAYATBHBIX POEKTOB

IpoexTHpoBanne W pa3padoTka BupTyadbHoro XJI cpeacrBamu loginom

(Tpe0oBaHMSA K IPOEKTHOMY 32aHHUIO)

1.

[TpoBecTn aHanM3 MaccuBa NaHHBIX (C MTO3UIMH BEACHUS OM3HECA M SKOHOMHKH ):
BBIJICJIUTH OOBEKTHI U MX XapaKTEPUCTUKH, BBIJCIUTH MTOKA3aTeNN Pe3yJIbTaTOB
NeSITeTbHOCTH.

OmnpenenuTs MeTaJaHHBIE THIIEPKYOa: M3MEPEHHS — TUTIBI JAHHBIX U (hOpMaThI
npeJcTaBiIeHus, GaKThl — THUIBI JaHHBIX, ()OpMAThI NIPeICTaBICHH, METObI arperaiuu,
YHCIIO arperupOBaHHBIX TIOKA3aTeNeH.

CdopmupoBaTh Ou3HEC-MeTalaHHbIE: aTpUOYTHl 0OBEKTOB, TOKAa3aTEIH MPEIMETHOM
00sacTu, BO3MOXKHbBIE METObI 00pabOTKH, SKCIIEPTHBIE 3aAKIIOUEHUS.

3arpy3uth JaHHble B loginom, opMupoBaTh eAMHBIN MaccuB JaHHBIX (dataframe),
UCTIOJIB30BaTh PENAIIMOHHBIC CBS3U MEXIY OTAETbHBIMHU Tabmuamu. ChopmupoBanne
OLAP-kyOsl, 1 cpe3sl OLAP-ky00B (31€MEHT «KpOcC-TabIuLa).

[TpoBecTu KOppeNALMOHHBINA aHAIN3 [ MOKa3aTeneii-pakToB, cpeacTBaMu loginom
MOCTPOUTH MOJIENIN PETPECCUU, HEUPOCETEBBIE MOIEH, OOBICHSAIONINE H3MEHEHHE
IIEPEMEHHON-TIPU3HAKA.

IIpuMepHbIle TeMbl MNPOEKTHBLIX 3aJaHMH - MNpeAMeTHbIe 00JacTH IS

NMPOCKTHPOBAHUA XPAHUJIUI TAHHBIX?

1. UccnenoBanue polHKa (I7100aJBbHOT0): MUPOBBIE PBIHKH IPOAOBOJIBCTBUS (3€pPHOBBIE,

KO(bC, MOJIOYHas HpOI[yKI_II/ISI), MHPOBBIC MW PCTrUOHAJIBHBIC PBIHKU MCTAJIJIOB, MHUPOBBIC U
JIOKAJIBHBIC PBIHKU CMapT(i)OHOB " IUIaHIICTOB, KOMIIBIOTECPOB U T.1.;

2. PeiHOK MOiepKaHHBIX aBTOMOOUIIEH;
3. PeiHOK BOJTHOTO TpaHCTOpTAa (KaTepa, akBabalku, CKyTephl U T.11.);
4. PbIHOK >XWJbs: HOBOCTPOMKH, peanu3aluus OT 3acTpOMIllMKa HE CIAHHOTO B

SKCIUTYyaTaruio GoHaa;



5. Llensl, 11eHO000pa3oBaHKe, JUHAMUKA [IEHOBBIX YPOBHEN: MPOIa’KU IPOI0BOIBCTBEHHBIX
TOBAPOB, MPOAAXKHU OBITOBON TEXHUKH, MPOJAKU CTPOMMATEPUAIOB, LIEHBI HA YCIIYTH, LIEHbI Ha
KOMITBIOTEPHYIO TEXHHUKY, IIEHbl MOOWJIbHBIE Tee(OH, CMapT(OHBI;

6. Pe3ynbTaThl MapKETUHIOBBIX MCCIEI0BAHUH (110 PETUOHAM WJIU OTPACIISIM);

7. DddekTnBHOCTE CHCTEM 53IEKTPOHHONH KOMMEpPLHHU: IOCEIIAaeMOCTh, IPOJAXH,
oOparHas CBs3b, OT3bIBBI,

8. YmpasneHue ckiaaoMm;

9. PernonanbHbie OFOKETHI, OO KETHI paliOHOB U OKPYTOB.

Kpamkue memoouueckue ykazanus

WupuBuayanbHOEe 3aJaHME BBINOJIHAETCS KAaK Ha MNPAKTUYECKUX 3aHATUAX (pasneln
«IIpoextupoBanue XJI»), Tak u B pamkax CPC. Ilocne BbINOIHEHHS] MHANBUIYAJIbLHOTO 3aJaHUS
pe3yJIbTaThl IPOEKTA MPEJOCTABIIAIOTCS HAa IPOBEPKY MIpenogaBaTelno. B cocraB maTepuanos ais
IPOBEPKH BXOJAT: HCXOHBIE TaHHBIE B (hopMaTax TaOIMYHOTO IPOLeccopa WK TEKCTOBOM, X /1
peanusyercs cpencTBamu Loginom, nosicHUTeNbHAs 3aIUCKa.

IIxana oyenku

Ne Bannsr Onucanne
CTY/CHT BBINOJIHUI HHUBUIYATLHOE 3aJaHUEC B COOTBETCTBUH C TPCOOBAHUSIMH, IEMOHCTD
5 36-40 HPYET CIIOCOOHOCTH BBIOPATh TUIT aPXUTEKTYPhI XPaHUJIMIIA JaHHBIX, IOCTPOUTH MOJICTH Ja

HHBIX, BEIOpAaTh METO]] KOHCOJIMAAINH JaHHBIX. Peann3oBan paborocmocoOHOE TOKaIbHOE X
paHWJIMIIE JaHHBIX (BUTPUHY JaHHBIX). OO0CHOBAI BHIOOP METOIOB 0OPaOOTKH JaHHBIX.
CTyIeHT IEeMOHCTPUPYET YMEHHS Ha CPEeHEM YpOBHE. [leMOHCTpUpPYET CrIocOOHOCTH BHIOpa
4 26-35 Th TUII aQpXUTEKTYPBl XpaHWIHUIIA JaHHBIX, [IOCTPOUTH MOJIENb JaHHBIX. Peann3oBan pabotoc
M0COOHOE JIOKATbHOE XPAHWIIUIIE JaHHBIX (BUTPUHY AaHHBIX). MCIIBITBIBaeT 3aTpyIHEHNS B
pI0OpE U 0OOCHOBAHUH BBIOOpA METOI0B 00PaOOTKH JTAHHBIX.

CTyIeHT IeMOHCTPUPYET YMEHHS U HAaBBIKK Ha 6a30BOM ypoBHe. CriocoOeH BBIOpaTh TUII ap
XUTEKTYpPbl XpAaHWIMILA JAHHBIX, IOCTPOMTH MOJIEIb TaHHBIX. Peanu3oBan paboTocnocoOHO
3 16-25 € JIOKaJIbHOE XPaHWITUILE JaHHBIX (BUTPUHY JaHHBIX), OAHAKO HE CyMEIl IIOCTPOUTH 3aIPOCH
, PCATH3YIOIIIE CEYCHUSI MHOTOMEPHOTO Ky0a. MchbIThIBaeT 3aTpyJHEHHs BEIOOpPE U 0OOCHO
BaHMH BEIOOpA METOJIOB 00Pa0OTKU JaHHBIX.

2 8-15 CTyZ[eHT JACMOHCTPHUPYET YMEHHUA U HaBbIKU Ha YPOBHEC HUXKE 6azoBoro. McnbIThiBacT 3aTpy
JHCHUA B BLI60pC APXUTCKTYPLI XpaHWINIIA JaHHBIX, B IOCTPOCHUN MOJCIIN JJaHHBIX.
1 0-7 CTy,I[eHT TMPOABJIACT MMOJHOEC UM MPAKTUYECKU ITOJTHOC OTCYTCTBUE yMCHI/Iﬁ M HaBBIKOB, HO IT

PUCYTCTBYET HA 3aHATHAX U NBITACTCS BBIIIOJIHUTDH 3aJaHUC.

5.2 KoHTpoJILHBII TecT

IIpexycMoTpeHsbl 1Ba BH/1A TECTOB:

1. Tect, HaIIpaBJIEHHBIN HA IPOBEPKY TEOPETUYECKUX 3HAHUU

2. TeCT, HalpaBJIEHHbIN Ha IPOBEPKY YMEHUI U HABBIKOB CO3/1aBaTh CUCTEMY XPAHEHUS U
BBITNOJIHATh AaHATUTHYECKYI0 00pabOTKy ¢ MOMOUIbIO aHAIMTHYECKOH Tatdopmsl Loginom.

[Tocnennuii TeCT mpeanogaraeT Co3AaHue JOKaIbHOTO BUPTYalbHOTo X/, 1 TOJBKO MOTOM
- OTBETHI Ha BOTIPOCHI.

T.x. Tect Tunma 2 oueHb rpomo3nok B mnpexacrasiennn, OH 3AI'PYXEH
HEITOCPEJJCTBEHHO BMECTE C KJIFOYAMU ®OC.

Kpamxue memoouueckue yxkazanus

1. /Ina eévinonnenun KOHMPOIbHHIX MECHIO8 HEOOXOOUMO 0C8OUMb SHAHUA 6 0O1acmU
paspadomku cucmem XpaneHus OaHHbIX

2. U3yuume meopemuueckue ocnoswl pazpabomku X/{

3. Boinoanums Ilpakmuueckue 3a0anus:

=

N3yunts nncTpykuuu no padote ¢ Loginom.
OcCBOUTH peain3aluio JIOKAIbHBIX BUPTYyabHBIX X/] cpenctBamu Loginom.
3. BBINOJIHHUTH MPaKTHYECKHE 32IaHUs N0 TeMaM Kypca. Ucnoib30BaTh HHCTPYKIHH

N

IIxana oyenku

Ne Bbamner Omnmcannie
5 16-20 CTyIeHT eMOHCTPUPYET YMEHHS U 3HaHUsI Ha BEICOKOM ypoBHe. PeanmzoBan paborocmnocob
HOE JIOKaJbHOE XPaHMIIHIIE JaHHBIX (BUTPHUHY JaHHBIX). OTBETHI Ha BONIPOCHI TECTA




CTyneHT IeMOHCTpUpPYET yMEHHS Ha CpeaHeM ypoBHe. Peann3osan paboTocrnocoOHOE J0Ka

11-15 bHOE XPAHWIHILE JaHHBIX (BUTPHHY JaHHBIX). VICIBITHIBAaET 3aTpyAHEHHS B BEIOOpE U 000CH
OBaHUU BbIOOpa METOI0B 00pabOTKH JaHHBIX. OTBETHI HAa BOIPOCHI TECTa.
CTyneHT IeMOHCTpUpPYET YMEHHUS U HaBBIKK Ha 6a30BoM ypoBHe. Peann3oBai paboTocrocod

6-10 HOE JIOKaJIbHOE XpaHWIUIIE (BUTPUHY JAaHHBIX), OJHAKO HE CyMell TOCTPOUTH 3aIIpOCHI, peall
H3YIOIINE CeYeHHs] MHOTOMEPHOTo Ky0a.

05 CTyIeHT IeMOHCTpUpPYET YMEHHS M HaBBIKU Ha ypoBHE HIbKe 6a3zoBoro. He crocobeH oTBet

WUTb Ha BOIIPOCHI TECTA.




BaHK TeCTOBBIX 3aZlaHHH 110 AHCIHIIAHHE «Xpammnma AaHHBIX»

Baok 1

Tect 6a30BBIX BOIIPOCOB TeMe: "XpaHEeHUeE U MpeIBapuTeNbHas 00padoTKa TaHHBIX"
®opmar: 10 BonpocoB (3aKphIThIE, OTKPHITHIE)

1. Uto Takoe xpanmmiie gaHHbix (Data Warehouse)?

a) ba3a maHHbIX U1 onepaTUBHOM 00paOOTKH TpaH3aKLIUN

b) LlenTpanu3oBaHHOE XPAHUIIHUIIE CTPYKTYPUPOBAHHBIX JaHHBIX JIJIs aHATIN3a
¢) daitsioBOe XpaHUITUIIE JIJIs1 PE3EPBHBIX KO

d) O6nayHOE XpaHUIIHILE HECTPYKTYPUPOBAHHBIX TAHHBIX

2. Kakue 13 nepedyrcieHHbIX IPOLECCOB OTHOCATCS K IPEIBAPUTENbHON 00paboTKe JaHHBIX?
(Br1GepuTe HECKOJIBKO BApUAHTOB)

a) Hopmanu3zanus naHHbIX

b) [lludpoBanue qaHHBIX

¢) 3anoJHeHHe MPOIYIIEHHBIX 3HAYCHH
d) Ynanenue BoIOpOCOB

3. Kakoii moixo/1 B XpaHHIUIIAX JaHHBIX HPEANoiaraeT XpaHeHne nHGopMaIiy B BUIC
«CBHIPBIX» U arperMPOBAHHBIX JTaHHBIX?

a) Cxema «3Be31a»

b) Data Vault

c) Croucras apxurekrypa (RAW — CLEAN — BUSINESS)

d) lenopmanuzoBanHasi TabauIa

4. 1na yero ucnons3yercs ETL-nmpouecc B XpaHwinniax JaHHbIX?
a) [{nst BU3yanu3anuu JaHHbBIX

b) Jlnst u3Bneuenus, npeoOpa3oBaHus M 3arPy3KH JTAHHBIX

¢) Jnist 3aUTHI JAHHBIX OT B3J0Ma

d) dnst ynaneHust u30bITOUYHBIX TAHHBIX

5. Kakast oneparnius mpeBapuTenbHON 00padOTKH MOMOTaeT YCTPaHUTh AyOIupoBaHue
3ammceii?

a) Juckperuszamus
b) Jenymmukarus
¢) Hopmanuzamus
d) Knmacrepuzarus

6. Kakoit MeToJ1 mpe1oOpabOTKK JaHHBIX HCIIOJIB3YETCS JJIsl IIPUBEICHUS TIPU3HAKOB K CTUHOMY
Macmrady?

a) KonupoBaHue kaTeropraibHbIX TIEPEMEHHBIX
b) Crannaptusanus (Z-Score)
¢) Y nanenue nyMmoB



d) UmmyTanust TaHHBIX

7. B uém ocHoBHOe otauune OLAP ot OLTP?
a) OLAP ucnonb3yercs ansa oneparuBHbIX Tpan3akiuit, OLTP — s ananutuku
b) OLAP ontumMusupoBaH i aHaATUTHUECKUX 3anpocoB, OLTP — mis o6paboTku
TpaH3aKIui
¢) OLAP pabotaeT TOJIBKO C HECTPYKTYPUPOBAHHBIMU JTaHHBIMU
d) OLTP ne nognepxuBaer SQL-3ampochl

8. Kakue npobiiemMsl pemraer npeaBaputenabHas 00padoTka qanHbIX? (OTKPBITHII BOIIPOC)

9. Ilepeuncnure 3 ci105 apXUTEKTYpbl XpaHWINIIA JAaHHBIX, XaaPKTEPUHBIE ISl COBPEMEHHBIX
apxutektyp. (Kpatkuii orer)

10. Kakoi HHCTpYMEHT HJIM METOJI BbI OBl HCIIOJIb30BANIN JIJIsl OOPAOOTKH MPOITYIICHHBIX
3HaueHu B naHHbIX? ObocHy#Te BBIOOp. (Pa3BEpHyTHIN OTBET)

OTBeTHI:
1. b;2.acd;3.d;4.b;5.b;
6.b; 7. b;
8. IlpenobpaboTka JaHHBIX HEOOXO0AMMa UX MOATOTOBKA K aHAJIM3Y, B COOTBETCTBUU C
BbIOPaHHBIMU METO/IaMU M MOJIEJISIMU aHAJIN3a, ONpeesieMbIMU ClICLM(PUKOMN pernaeMoin
3a1a9n
9. Ciioit 3arpy3Ku , CJIOW XpaHEHUs, CJIOW BUTPUH JAaHHBIX
10. 3nech Bail TBOPUYECKH OCMBICIIEHHBIN OTBET:
Kpurepun onenku:
1-7 Bompocs! (3akpbIThie) — 1 6aT KaxIbIi.
8-9 Bompockl (kpaTkue) — 2 Oasia Kax/Ibli.
10 Bompoc (pa3BEpHyTHINH) — 3 Gaa.
Maxkcumym: 14 Ganos.

Baox 2
Yacts |: Bonpocs! ¢ BEIOOPOM OJHOTO MPaBUIILHOIO OTBETA
1. YTo Takoe XpaHWJIMILE TaHHBIX COTIACHO TEKCTY?
a) Cucrema aJ1s aBTOMaTH3alU1 OU3HEC-TIPOLIECCOB
b) [IpenmMeTHO-OpUEHTUPOBAHHBINA, HHTETPUPOBAHHBIN, 3aBUCHMBII OT BpeMEeHU Habop
JTAHHBIX
¢) MacTpymeHT 11 aHanu3a 60X 00beMOB JTAHHBIX
d) PenosuTopuii cnabo CTpyKTypUpOBaHHBIX JaHHBIX

2. Kakoii u3 cnenyromux pakropoB HE oTHOCHTCS K IpeanochuikamM co3aaHus XpaHIIHIIL
JTaHHBIX ?

a) YKecToueHne KOHKYPEHIIUU

b) Pazeutne CRM-cucrem

c¢) LlenTpanuzoBaHHOe yrpaBlieHUE TaHHBIMH



d) Pa3po3HeHHOCTh TaHHBIX

3. Uto u3 cneayromero BEpHO OTHOCUTENIBHO MPOLIEIYPhI 3arpy3KU JaHHBIX B XpaHWIHILE?
a) IIponecc 3arpy3ku BKIIOYAET KOMUPOBAHUE JAaHHBIX
b) [Iporecc 3arpy3ku BKIIOYAET OUYMCTKY, COTTIACOBAHNUE U KOHTPOJIb KAYECTBA TAHHBIX
¢) [Ipouecc 3arpy3ku TpeOyeT MUHUMAIIBHBIX PECYPCOB
d) IIpouecc 3arpy3ku BO3MOXKEH 0€3 IpeIBapUTEIBLHOTO ONPEIeICHUS Leei

4. Kak Ha3bIBalOTCSI HHCTPYMEHTHI, TI03BOJISIONINE MOIH30BATEISIM MOTY4aTh OBICTPBIH JOCTYII K
JAHHBIM U1 (POPMHUPOBAHUS 3aIIPOCOB?

a) OLTP

b) OLAP

c) Ad-hoc reporting

d) Data mining

5. YTo U3 HUIKENEPEUUCIIEHHOTO SIBIISIETCS OCHOBHBIM OTJIIMYMEM XPAaHWINILA JAaHHBIX OT
OIepaTUBHON Oa3bl JaHHBIX?

a) XpaHWIHIIE JaHHBIX OPHEHTHPOBAHO HA aHAJIN3, & HE HA aBTOMATHU3AIHIO

b) XpaHwiuiie 1aHHBIX COAEPKUT UCTOPUUECKUE JAHHbBIE

¢) XpaHWINLIE JaHHBIX UCIOJIb3YET MHOTOMEPHYIO MOJIENb JAHHBIX

d) Xpanwunuiie JaHHBIX HEHTPAIU3YET JaHHbIE U3 PA3HBIX UCTOYHHUKOB

Yacts II: Boripocs! ¢ BEIOOPOM HECKOIBKHUX PABUIBHBIX OTBETOB

6. Kakue 13 cinenyromux yTBepKAeHUNH BEpHbI OTHOCUTEIBHO XPAHMWINL JAaHHBIX ?
a) OHM UCHIONIB3YIOTCS AJIS aHAJIM3a JaHHbIX, a He JUIsl aBTOMaTU3al[ui OM3HEC-TIPOLECCOB
b) MoryT ObITh peanu30BaHbl KaK Ha PEIAIMOHHBIX, TaK 1 Ha MHOTOMEPHBIX CYB/]
c¢) Beerna crposres ¢ ucnonszoBanueM OLAP nHcTpyMeHTOB
d) Tpebyrot TecHoro corpyanuuectsa mexxay UT-cnenuanucramu u OuzHec-
1oJipa3iesIeHUsIMU

7. Kakue U3 cneayronux mpodieM MOryT BOSHUKHYTh IIPU HEMPABUIILHOM MPOEKTUPOBAHUU
XpaHUJIUINA JaHHBIX?

a) [leperpykeHHOCTb HEHYKHBIMU JAHHBIMU

b) HenpaBuibHOE HCTIOIB30BAHUE PECYPCOB

¢) Henonnas BocTpeOOBaHHOCTH JTAHHBIX

d) CnoxxHOCTH ¢ MHTETpaluen JaHHBIX U3 Pa3IMYHbIX HCTOYHUKOB

Yacrs III: Bonmpoc Ha pasznuuune mexny bas3oii naHHbIX 1 XpaHUIUIIEM JAHHBIX

8. YkaxxuTe OCHOBHBIC OTIIMYHS ba3bl JaHHBIX OT XpaHI/IJ'II/IIJ_Ia JaHHBIX:
a) baza JaHHBIX OPUCHTUPOBAHA Ha aBTOMATU3allUIO 61/I3HCC-HpOLIeCCOB, TOTrJa KaK
XPAaHUINIIC JaHHBIX — HAa aHAJIN3 JaHHBIX
b) baza AAaHHBIX COACPIKUT TCKYHIUC TaHHBIC, TOI'/Ia KaK XPaHUJTIUIIC JaHHBIX — UCTOPUYCCKHEC
C) baza JaHHBIX OCHTPAJIN30BaHa, TOrJa Kak XpaHUJIUIIC JaHHBIX paclpeacicHO



d) baza gaHHBIX UCMIONB3YET TPAH3AKIIMOHHYIO MOJIENIb 00pa0OTKH JaHHBIX, TOTJA KaK
XpaHI/I.HI/IH_[e JOAHHBIX — aHaHI/ITI/I‘-IeCKyIO

OTBeTbI Ha BONPOCHI OJI0KA 2
b
c
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Baok 3
TecT o qucnuinHe «XpaHWINIIA JAHHBIX )
®opmar: 40 BormpocoB (BBIOOP OAHOTO OTBETA), PA3ACIEHHBIX HA 4 TEMaTHUYECKHUX OJIOKa.

Pa3znen 1. OcHOBBI XpaHUIIUIL JTAHHBIX

1. Yro Takoe xpanunuiie gaHabX (Data Warehouse)?
a) Cucrema juig onepaTuBHOM 00paboTku Tpan3akuuii (OLTP).
b) LlenTpanu3oBaHHOE XPAHUIUINE U1 AaHATUTUKH U OTYETHOCTH.
c¢) ba3a maHHBIX U1 XpaHEHUsI HECTPYKTYPUPOBAHHBIX JOKYMEHTOB.
d) CepBuc ams pe3epBHOro KonupoBaHusi Gaiios.

2. Kaxo#i moaxox K IpOeKTHPOBAHUIO XpaHUJIHINA ncnoib3yeT ciion RAW — CLEAN —
BUSINESS?

a) Data Vault.

b) Cuexxunka (Snowflake).

c¢) Crnoncrasi apxUTEKTypa.

d) lenopmanuzoBaHHasi cxema.

3. Kakoii tun nanusix HE xapakTepen ans XpaHuiui?
a) Meraganssble.
b) ArperupoBaHHbIE JaHHbIE.
¢) Bpemennsie psabl.
d) TexcToBbIE 3aMETKHU MOJIb30BATENEH.

4. Yto o3zHayaet npuHIHN «Subject-Oriented» B XpaHUIUINAX TaHHBIX ?
a) /laHHbIe OpraHU30BaHbI IO TEMATHUYECKUM 00TacTsSIM (TPOJaKU, KITUSHTHI).
b) /laHHbIE XpaHATCS B XPOHOJIOTHYECKOM TOPSIKE.
¢) Bce nannbpie HOpMaTM30BaHHI.
d) XpaHuuiie JoCTYITHO TOJIBKO ONMPEIeIEHHBIM TOJTb30BATESIM.

5. Kakoit nporiecc HE BxoauT B 3a1aun XpaHuInIa JaHHBIX ?



a) [Tonnepxkka OLAP-3anpocos.

b) Peruinkanus 1aHHBIX B pealbHOM BPEMEHH.
¢) XpaHEHHE UCTOPUUYECKUX JaHHBIX.

d) MuTerparus JaHHBIX U3 Pa3HBIX HCTOUHUKOB.

6. Uro Takoe «o3epo manubix» (Data Lake) B cpaBHEHUU ¢ XpaHUIUIIEM?
a) XpaHWIUILIE TOIBKO ISl CTPYKTYPUPOBAHHBIX IaHHBIX.
b) Cucrema jyuist XpaHEHHUs ChIPBIX JTaHHBIX JIF0OOT0 (hopmara.
¢) MHcTpyMeHT amst BU3yallu3aluy JaHHBIX.
d) baza nannbix ¢ noguepxkkoit ACID-TpaH3aKiuii.

7. Kakoll cTanapT MeTaJlaHHbIX UCIOJIb3YETCS B XpaHWIUIIax?
a) JSON.
b) XML.
c) ISO 11179.
d) CSV.

8. Uro Takoe «BuTpuHA qaHHBIX» (Data Mart)?
a) [ToaMHOXECTBO XpaHWIIMINA JJIT KOHKPETHOTO OT/IEIA.
b) MHCTpYMEHT 1711 OYUCTKH JTAHHBIX.
¢) Cucrema mmdpoBaHus JaHHBIX.
d) baza nannbix ans [oT-ycTpoiicTs.

9. Kakoii s13bIK 3aIIpOCOB YallC BCCI'O UCIIOJIB3YCTCA JIS1 aHAJIMTUKU B XpaHI/IJ'II/IH_[aX?
a) SQL.
b) Python.
c) NoQL.
d) R.

10. Yro o3nauaet «Non-Volatile» B KOHTEKCTEe XpaHHUIUTIT?
a) JlaHHbIe TOCTOSITHHO OOHOBIISIFOTCSI.
b) /laHHbIe 3alIUIIEHBI OT YIaJICHUS.
c) [laHHbIe AOCTYIMHBI TOIBKO JJISI YTECHHUS.
d) JlaHHbIE HE U3MEHSIFOTCS TOCIIE 3arpy3KH.

Paznen 2. ETL u unTerpauus JaHHBIX
11. Yro o3navaer abOpeBuarypa ETL?
a) Extract, Transform, Load.
b) Export, Transfer, Loop.
¢) Encrypt, Tag, Log.
d) Evaluate, Test, Launch.

12. Kakoii atannt ETL oTBewaer 3a puiabTpanuio 1y0uKaToB?
a) Extract.
b) Transform.
c) Load.



d) Bce nmepeuncnennsie.

13. Yo takoe CDC (Change Data Capture)?
a) Merton mm@poBaHus JTaHHBIX.

b) ®ukcanus n3menenuii B uctounukax st ETL.

¢) MacTpyMeHT BU3yanu3anuu.
d) [IpoTokos nepenaun JaHHBIX.

14. Kaxkoii uncrpyment HE sBisiercss ETL-pemenuem?
a) Apache NiFi.
b) Talend.
c) Tableau.
d) Informatica PowerCenter.

15. 3auem HyxeH «Staging Area» B ETL?
a) JIns XpaHeHHs ChIPBIX JaHHBIX TIepea 00pabOTKOM.
b) Jnst mybnukanuu oT4€TOB.

¢) Jmst pe3epBHOTO KOITUPOBAHUA.
d) nst rectupoBanmst SQL-3ampocos.

OTBeThl Ha BONpOCH! OJ10Ka 3
1. b;2.c;3.d;4.a;5.b;6.b;7.¢;8.2;9.a;
10.d; 11. a; 12. b; 13. b; 14.¢c; 15. a

B0k 4 — Bonpochl NOBBIIEHHOT0 YPOBHS CJIOKHOCTH
Paznen 3. IlpenBapurensHas 00pabOTKa JaHHBIX

Bormpocsl ¢ BEIOOpOM 0JTHOTO UITH HECKOJIBKUX OTBETOB

1. Kakue u3 nepedyncieHHbIX 3TallOB OTHOCSTCS K NpeABapUTENbHON 00pabOTKE TaHHBIX ?

(Boibepute Bce BepHbIE BApUAHTBHI)

1. OuncTka 1aHHBIX OT IIYMOB

2. 3armoyiHeHHEe MPOMYIIEHHBIX 3HAUYCHUH

3. ludpoBanue naHHBIX

4. Hopwmanuzamus JaHHBIX

5. PaszBépThIBaHME MOJEIN MAIIMHHOTO O0yUeHUs
Ortser: 1,2, 4

2. Kakoit MeToJ1 crionib3yeTcs s 00paboTKHU MPOIYIIEHHBIX 3HAYeHUH B TaHHBIX?
(Boibepute Bce nmoaxoasue)

1.

2.
3.
4

VY nanenue CTpok ¢ MpoIycKaMu

3anosHeHUEe CpeAHUM/METMaHHBIM 3HaY€HUEeM
Hcnonp3oBaHue aropuTMOB Tipesacka3anus (Harpumep, KNN)
[udpoBanme nponymeHHbIX Moyei



Ortser: 1,2, 3

3. Uro Ttakoe «BbIOpOCHD» (outliers) B qaHHBIX?
1. 3HaveHus1, 3HAUUTENHHO OTKIIOHSIOUINECS OT OOIIEro pacipeaeIeHus
2. Ommbku B popmare TaHHBIX
3. IlpomymieHHbIe 3HAYCHUS
4, JlyOnupyromuecs 3anicu

Ortser: 1

4. Kakue MeTo/1bl TOMOratoT 00HapyKUTh BEIOpock? (BbiOepuTe Bce BepHBIE)
1. Meron mexkBaptuiibHoro pazmaxa (IQR)
2. Z-score cranmapTH3aus
3. One-Hot Encoding
4. Bwuzyanuzanus (Hampumep, boxplot)

Ortser: 1,2,4

5. s 4ero npuMeHsieTcsl HopMallu3alus JaHHbIX?
1. TlpuBeneHHE MPU3HAKOB K €AMHOMY MACIITa0y
2. YnaneHue nyOJIMKaToOB
3. IludpoBanue KOHGUIESHITUATBHBIX JaHHBIX
4. Cxartue HaHHBIX

Ortser: 1

6. Kakue metopl HOpMalin3aluu cyuecTByoT? (Bbibepute Bce moaxoasiue)
1. Min-Max Scaling
2. Z-score cranmapTH3aIus
3. PCA (Principal Component Analysis)
4. Decimal Scaling

Otset: 1,2, 4

7. Yto Takoe «OuHUHI» (binning) B npenoOpaboTke JaHHBIX?
1. I'pynnupoBka 4MCIOBBIX 3HAYEHUI B HHTEPBAJIbI
2. YpaneHue CTOJNOIOB C BBICOKHM YPOBHEM IPOITYCKOB
3. TIpeoOpa3oBaHne KaTerOPHATBLHBIX TAHHBIX B YHCIOBBIC
4. ABTOMAaTHYECKOE HCIPABICHHUE ONEYATOK

Ortser: 1

8. Kakue 1moaxo/ibl HCTIONB3YIOTCA JUIsl 00paOOTKH KaTeropuanbHbIX JaHHBIX? (BbiOepure Bce
BEpHbIE)

1. One-Hot Encoding

2. Label Encoding



3. Z-score npeobpazoBaHue
4. Target Encoding

Otser: 1,2, 4

9. Kakoit merog HE nipuMensieTcs 11 OYMCTKU TEKCTOBBIX TAHHBIX ?
1. VYpaneHue cTON-CIIOB
2. Jlemmarusanus
3. Hopwmanuzamus no metoay Min-Max
4. VcnpaneHue one4aTox

Ortser: 3

10. Yro Takoe «aeayniaukamus»?

1. VYnanenue nyOonupyromuxcs 3anucei

2. OObennHeHNe HECKOJILKUX CTOIOIIOB B OJUH

3. 3aMeHa MpomyCKOB HYJISAMHU

4. ABTOMATHYECKOE CO3MaHNE METAMaHHBIX
Otser: 1

11. Kakoit HHCTpYMEHT HCTONB3yeTCs Ui MpenoopadoTku naHHbIX B Loginom? (Beibepute
BCE TIOJIXOISIINE)
1. Busyanbpubie koMmoHeHTsl s ETL
2. Ckpuntsl Ha Python/R
3. HeiipocereBbie Mosienu
4. BCTpOSHHBIC AITOPUTMBI OUUCTKH

Ortser: 1,2, 4

12. 3auem HyxHa 00pabOTKa HecOaTaHCUPOBAHHBIX TaHHBIX?
1. Yrobsl n3bexars cmemenus (bias) B MoIesIX MaTMHHOTO 00y4eHus
2. Jlns yMeHbILIEHUs pa3Mepa JlaTacera
3. na mmdpoBaHus naHHBIX
4. Nns yckopenus SQL-3anpocoB

Otset: 1

13. Kakue MeTo Il MOMOTAIOT OOPOTHCS ¢ HecOaTaHCUPOBaHHOCTHIO? (BriOepuTe Bee BEpHBIE)
1. Oversampling (nanpumep, SMOTE)
2. Undersampling
3. VYnanenue Bcex aHOMaJIHA
4. Vicnonb3oBaHUE B3BELICHHBIX KJIACCOB

Orser: 1,2, 4



Kpurepuu onenku ais pasjena:
Bormpocsl ¢ onauM otBeToM: 1 Ga.
Bonpocsl ¢ MHOXECTBEHHBIM BBIOOpOM: 2 Oajuia (eciiy Bce BepHbIE BApUAHTHI OTMEUCHBI).

TecTBI OA IPOBEPKH YMEHHH H HAaBBIKOB Pa0OTEI C AHAAHTHYECKOH
naardopmoi Loginom

Tect 1. MHoromepHubie nannbie, OLAP — kyobI, Loginom

Hcnonp3yercst MHOTO MepHbIi natadpeiim Ships. J{ist mosydeHust OTBETOB HEOOXOAUMO CO3/IaTh
npoekT B Loginom, BeicTpouTh BepHbIii ciieHapuii, co3nate OLAP-kyOsl. IIpaBUiIbHBIC OTBETHI
BBIJICTICHBI I[BETOM

1. Vkaxwure Bce paKkThl KOTOPBIC MOTYT OBITh OIPEACICHBI sl qartadpeiima Ships (¢ mo3unmun
U3yYCHUS XaPAKTEPUCTHK \ IICHBI)
a) Haspanue
b) Ilena
c) Ilupuna
d) Ocanka
e) CkopocThb
f) 3amac TormmBa
g) Bec
h) IlaccaxxupoBMECTUMOCTb
i) crpana
2. Co3/1aHO ceueHUe THIepKyda — MaccakxupoBMECTUMOCTS \ cTpaHa. DakThl: Bec, LieHa. MeToa
arperanuy cpeanee. YKaxuTe IpaBUIIbHBIC JIEMEHTBI CEUCHUS KyOa:

a) (Hopserus/3) Bec=1988, 11ena=867000;( Poccus/8) Bec=2590,11ena=3194694

b) (Hopserus/3) Bec=867000, riera=1988;( Poccust/8) Bec=2590,11era=3194694

c) (Hopgerus/3) Bec=1176, 1ena=20000;( Poccus/8) Bec=2590,nena=4757834

d) (Hopserus/3) Bec=2072, nena=2012860;( Poccus/8) Bec=2122,nena=2159896
3. Co3aHo cedyeHne TuepKy0da — KiracC MOPEX0HOCTH\ ToJ1 Beimycka. DakT: Bec. MeTo1b1
arperaiuvi MUHUMAaJIbHOC \ MmakcumainsHoe. Ykaxure BCE MMPaBUJIbHBIC 3JICMCHTEI CCYCHH A
KyOa:

a) (D/2013) Becmin= 2128, Becmax=2128

b) (D/2013) Becmin= 1064, Becmax=2968

c) (A/2015) Becmin= 2128, Becmax=3584

d) (B/2015) Becmin= 1064, Becmax=2380

e) (C/2015) Becmin= 1064, Becmax=2800
Han ngara ¢peiim, npeacraBiaeHHbIN MaccuBaMu (5 (daitnoB): «Otenny, «DakTeiy, «I'opoga» u
T.II.
BrimonnuTe HeobxonuMel npeoOpasoBanus u 0TBeTbTe Ha Bonpocskl. BBIBEPUTE BCE
[MPABUJIBHBIE OTBETBI! - OTBET MOXET BbITh OAHU , MOXET BbITh BOJIBIIIE
OZIHOI'O!

1. YkaxuTe B Kakux Qailnax cogepxarcs «u3MepeHus» (OTBET MOSICHUTE)
a) «Otemm», «DakTb»
b) «®akte», «I"opoga»
€) «Otenm», «I'oponar



d) «Oremny, «DakTei», «"opoaar
e) «lopoma»
f) «Otenu»

Ha ocnose ¢peiimos moctpoen OLAPxy6

Bu3yannsaTopel

~ £ ~ MaKeTel ~ hotels ~ Momynel ~ ClUeHapUA ~ CNMAHKME ~ BusyanusaTopel ~

Iy 2y EIy Ay B S E R £ B

=24

+ |

lopog_Haseanne = v +  § OanTel v
3pé3gHOCTE = v Haxoaka MapTuzaHck Yecypuick Wroro:
+ OueHka OueHka OueHka OueHka
£ Munn... T Make... I Cymma 3 Munn... T Makc... I Cymma 4 Munn... T Makc... ¥ Cymma LM
8,30 10,00 0,00 0,00 0,00 88,20 0,00 9,60 572,30
8,30 9,30 198,40

27,70

noE W

8,70
Wroro: 850 10,00 0,00 0,00 0,00 88.20 0,00 9,60 807,10

2. YkaxuTte, kakue Ta0auibl (Pailsibl) HCIOIB30BaHBI ISl TOCTPOCHHS Ky0a
a) «Orenny, «DakTbI»
b) «®akte», «I"opoga»
c) «Orenny, «"opoga»
d) «Oremny, «DakThi», «"opomrar
e) «[opoma»
f) «Oremu»

3. YkaxuTe Kakoil BUa TpaHc(HOPMAIIUH UCIIONIB30BAJICS, YTOOBI MOJYYUTh TAKOH KyO:
a) CoprupoBka
b) T'pynmuposka
¢) Crusuue
d) Kpocc-rabnuia

4. Ha ckpuHILIOTE pe3ynbTaT pa3oreHus Ha kiactepsl (3 kiactepa, EM knactepuszanust). Kakue
BXO/JIHBIE MTapaMeTPhl UCIIOJIL30BaHbI [ onepaunn? Beibepute Bce OTBETHI!

a) Ortenb

b) 3Be3anOCTH

c) PaccrosHue 1o neHTpa

d) Llena

e) Orenka

f) Orenp Ha3Banue

OTBETUTH IMpaBHUIIBHO CMOKETE B IBYX CJIydadX: HJIKM XOpPOHIIO MTIOHUMACTE aJIrOPUTM, UITU
HOCTPOUTE KYO.



Buayanwzatopsl

~ £ ~ MakeTel ~ hotels ~ Mogynel ~ CugHapuii ~ Knactepusauma ~ BusyanusaTopel -~
[ &) 18l & wopmatr #| coptupoexa Y oumetp I+ Oetanuzauus
# Ne Homep knactepa PaccTosHMe no UEHTpa KNacTepa OTtens 3sé3aH0CTh Uena OueHKa PaccToAHWe OT UEHTpa OTens_Ha

2 2 1 1,079868083 2 3 3100 7.8 0.6 AMYDCHMI
3 3 1 0,6587686097 3 3 4735 9.1 08 Hemuymy
4 4 0 0,6405923951 4 2 3500 8,7 05 3IKeaTop
5 5 1 6476820719 5 5 29000 8,7 05 Xénns

6 6 1 0,4430639614 6 3 7600 9,1 22 Mepugua
7 7 1 1,24688434 T 4 8000 9.3 21 Actopwa
8 8 0 1,121852873 8 2 5800 9.6 79 «PyccKuin
9 El 1 0,6198141651 9 3 4900 93 038 «Teplox
10 10 0 0,5571106067 10 2 2200 T4 59 «Relaxs

11 11 0 0,6178260889 1 2 3330 8,7 6,3 OcTpoBol
12 12 1 1,360138319 12 2 9000 89 17 «Villa Arte
13 13 0 0,7223447269 13 2 4000 8,7 25 «Kopokra
14 14 1 0,368645405 14 3 7000 8,5 11,5 «Novik Ct
15 15 1 0,7910855682 15 3 4200 9.6 156 «Cow3n

16 16 0 0,9307202161 16 2 5000 85 13,7 CTopn

17 17 1 1,189901728 17 2 6500 89 0.6 «Cubnpc
18 18 0 0,5826427229 18 2 3000 83 5,7 «MNpumop
19 19 1 0,5967682339 19 3 5000 93 144 «ABPOPA
20 20 0 0,5826427228 20 2 3000 79 21 «YyebHas
21 21 1 1,24688434 21 2 8000 89 2,1 ApauTa

22 22 0 0,5559889225 22 2 2500 7.6 5 Bapuant

5. Ha ckpuHIIOTE pe3ynbTaT OICHKH JIMHEHHOH perpeccuu (orenka kodgdumnuento). Kakue
BXOJIHbIE ITapaMeTPbl HCIOIB30BaHbI I onepauuu? Beibepure Bce oTBETH!!

a) Orenb

b) 3Be3mHOCTH

c) PaccrosHue 1o ueHTpa

d) Ilena

e) Ouenka

f) Orenp Ha3BaHue

L

~ < H ~ MakeTsl ~ hotels ~ Moaynel - CueHapuin ~ NuHenHan perpeccua ~ Buwayanusatopsl ~ Tabnuua -~
B & 18l & oopmar 4| Copruposka Y @unasTp | Haiitu [ XLS |~ |+ Aeranusauusa

# NmMeHa BXxogHbIX nonei MeTKM BXOGHBIX NOA. .. VHUKANbHbIE 3HAYEH. .. LeHa|KoadhdmuneHTsl LleHa|Cra. oTKN. LeHa|T-cTaTncTi. .. Lena

2| CoL2 3BE3gHOCTL 2 ]

3| coL2 3BE3QHOCTL 3 1845,123992 INF 0

4| coL2 3BezgHOCTE 4 7283,213487 INF 0

5| coL2 3BézgHoCTE 5 13650,67771 INF 0

6| COLS PaccTosHMHe OT UeHTpa 193,7233321 INF 0

7| CoLe OTens_HaseaHue «InCity 84,57923237 INF 0

8| COoLe OTens_HaseaHue «|1ZBA» -779,2720969 INF 0

9| CoLe OTene_HazeaHue «Novik Country Club» 1325,274903 INF 0

6. Jlns mpeasiTyiiei MoenH YKaXUTe Kakue OObICHSIOIIEee TePEeMEHHbBIE HEeNb3sI ObLITO
BKJIFOYATh B MOJIeTb U TtoueMy (OTBET «1moueMy» B pa3BEPHYTOM BHU/IE)

a) Orenb

b) 3Be3anoCTH

c) PaccrosiHue 1o neHTpa

d) Ilena

e) Orenka

f) Otenb Ha3BaHue
7. Ha ckpuHIIIOTE pe3ynbTaT OLEHKU JTHHEHHON perpeccuu — HO 3/1eCh 3aJJaHbl JpyTHe
obpsacustomue nepemennsie! Kaknue? Bridoepute Bce orBeTsl! 11 TOro 4TOOBI OTBETHTH HA
BONPOC HYKHO BBITIOTHUTH PACUETHI.

a) Orenb

b) 3Be3mHOCTH

C) PaccrosHue 10 1ieHTpa

d) Ilena

e) Orenka



f) Orenp Ha3Banue
- |

CueHapuii ~ |27 Nnweiinas perpeccus ~ G BusyanuzaTopsl v~ |75 OT4eT no perpeccun

& Hynesble sHaueHns

KosdduurenT CTaHpapTHas ownbka T-cTaTUCTUKa P-3HayeHue
2009,921368 575,601275 3,491864 0,000736
1633,159379 421,691098 3,872881 0,000200
9 156,587892 988,413701 9,263922 7,382460e-15

26733,229774 1676,981840 15,941276 2,423810e-28

I 139,666218 41,433819 3,370827 0,001093

21,496032 69,231800 0,310494 0,756880
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