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

esn ocBOCHUA Yy4eOHOM TUCIUTIIUHBI:

- obecrieueHue HEOOXOMUMOTO Ui MPO(ECCHOHANBHONW JESITEeIbHOCTH  YPOBHS
TEOPETHYECKUX 3HAHUH B 00JIACTH TEXHOJIOTHH MPEICTABICHHUS OOIBIINX 00BEMOB JJAHHBIX;

- (opMupoBaHre yMEHUI U HABBIKOB UCIIOIB30BaHNUS WH(POPMALIMOHHBIX CHCTEM OH3HEeC-

aHaJIM3a.

3amauu ocBOEHUS TUCHUILIMHBI:

- PAaCCMOTpPEHHE COBPEMEHHBIX aPXUTEKTYP CUCTEM XPaHCHHUS TaHHBIX;

- HU3Yy4YCHHC MOHeHeﬁ MNpEACTAaBJICHUA IOAaHHBIX, HCIIOJB3YCMBIX B I/IH(I)OpMaI_II/IOHHBIX
cucTeMax OM3HEC-aHaJIn3a,

- HOJYUCHUC HABBIKOB 3any3KI/I\BbIpr3KI/I OOJIBIINX MacCCHBOB JaHHBIX, NPUMCHCHUSA
VHTEJUICKTYaJIbHBIX METOJIOB aHaJIM3a, HABBIKOB BU3YaIN3al[M1 UCXO/IHBIX JJAHHBIX U PE3YJIbTATOB
AHATUTHYECKONU 00pabOTKU

[TnaHupyemMbIMU pe3yiabTaTaMu O0yYCHUs 110 TUCHUILIHHE (MOIYJIIO), SIBISIFOTCS 3HAHUS,
yYMEHMsI, HaBbIKU. [lepeueHp IaHupyeMbIX pe3ysIbTaToB OOydeHUs MO JUCUUIUIMHE (MOIYJIIO),
COOTHECCHHBIX C IUIAHHUPYEMBIMH pe3yJIbTaTaMHi OCBOCHHS O0pa30BaTENbHON MPOrPaMMBL,
npezcTasieH B Tabnuue 1.

Tabmuna 1 — Komnerenimu, popmupyeMblie B pe3yibTaTe U3y4eHUs JUCHUILTUHBL (MOIYIIS)

Pe3ynbTaThl 00y4eHUs MO TUCIIUTUTHHE

Kon u Konn
Haspanue (dhopMmyarpoBKa
OIIOII BO, hopmyHpoBKa HHIUKaTOpa Koz
COKpaIIeHHOC KOMIICTCHIINHI JOCTHIKCHUSA peE3yiib cDOpMyJ'H/IpOBKa pe3yiibTara
KOMITCTEHIIHT
TaTa
38.04.05 OIIK-1 : Cnocoben | OINK-1.1x : P12 | 3HaHWe | OCHOBHBIX MPUHIUIIOB
«buznec- pa3pabaTbIBaTh Amnanusupyet UT- IIOCTPOCHHUS
nHdopmaruka» | crpareruro pasButus | HHPPacCTPyKTypy MH()OPMAIMOHHBIX CHCTEM
(M-BN) HHPOPMAINOHHBIX TPEITPUATHSI U Om3Hec-anamm3a (BI
TEXHOJIOTUI PBIHKA systems)
UH(PACTPYKTYpHI MH()OPMAITHOHHBIX P12 | YMenue | BBICTpOUTH IpoLECC
MIPEATIPUATHS 1 cHCTeM U AHATMTHYECKOH 00paboTKN
YIPaBIATH €€ uH(popMaLOHHO- JITAaHHBIX B COOTBETCTBHU C
peanuzanuen KOMMYHHUKATHBHBIX LEJIbI0 NCCIIeJOBAHMS
TEXHOJIOr M P12 HaBbix | BHeapeHus u
UCTIONIb30BaHMS
HHPOPMALMOHHBIX CUCTEM
6m3Hec-ananm3a (BI
systems)
OIIK-3 : Cnocoben OIIK-3.2k : P11 3HaHUE | COBPEMEHHBIX TEXHOJIOTHIT
NIPUHUMATh Hcnonb3yer W apXUTEKTYpP XpaHEHHs
pereHus, METOJbI, MOJIEIH, JIAHHBIX
OCYIIECTBJIATD aJITOPUTMBI, PII1 | Ymenue | pa3pabaTeiBaTh
CTpaTeruueckoe TEXHOJIOTHH U AITOPUTMBI U3BJICYEHHS U
IUTAHUPOBAaHKE U WHCTPYMEHTAJIbHBIE 00paboTKH IaHHBIX,
MIPOTHO3UPOBAHNE B | CPeNCTBa JUIA MPUMEHHUTENBHO K
npodeccHoHaNbHON | paboThI C IpeIMETHON 06J1acTH
JEATCIILHOCTH C OopIHMMH PJI1 HaBrik | cTpykTypupoBaHus u
UCIIONIb30BAaHUEM JTAaHHBIMH IS TIpeIBAPHTEILHOI
COBPCMEHHBIX NOICPHKKA 00pabOTKU JaHHBIX JUIS
METOJIOB U CTpaTEeTHYECKUX 3arpys3KH B XpaHH/IHIIA
MIPOTPaAMMHOTO YIpaBIEHIECKUX JIaHHBIX
HHCTPYMEHTAPHS peuieHui
cbopa, 00paboTKu 1
aHaM3a JaHHbIX,
MHTEJJIEKTYaIbHOTO
00opyoBaHUSA 1




cUCTEM

HCKYCCTBEHHOTO

HHTEJIEKTa

OIIK-5 : Ciocoben OIIK-5.1xk : PI1 3HaHWEe | COBPEMEHHBIX TEXHOJIOTHI
IIPOBOANTH Opranusyer U apXUTEKTYpP XpaHCHHS
HCCIIEJOBaHM, CaMOCTOSATENBHYIO U JTAHHBIX

OpraHu30BbIBATH KOJUIEKTUBHYIO P12 YMeHue | BBICTPOUTH ITPOLIECC
CaMOCTOSATENFHYIO U | HAY9HO- aHATUTHYECKOH 00paboTKH
KOJIJICKTUBHYIO HCCIICA0BATCILCKYIO JTAHHBIX B COOTBETCTBUU C
Hay4HO- pa60Ty I LICIBIO UCCJIEIOBAHUS
HCCIIeI0BATENbCKYI0, | MPOBEACHUS P12 HaBbik | BHeapeHUs n

MIPOEKTHYIO U UCCIIEA0BaHUH IO HCIIONBb30BAHUS

y4eGHO- BBIPAOOTKE U MH(POPMALMOHHBIX CUCTEM
poQeCCHOHANBHYIO | BHEAPEHUIO 6usHec-aHanu3a (Bl
JEATETbHOCTD JUTS WHHOBAITOHHBIX systems)

MTOWCKA, BRIPAOOTKHA | peuieHnit B 006IacTi

Y IPUMEHEHUs UKT

HOBBIX pELICHUI B

obmactn

HHPOPMALNOHHO-

KOMMYHHUKAITMOHHBIX

TEXHOJIOTUI

B mnporecce 0OcCBOEHHS JUCIMIUIMHBI PEIIAIOTCS 3aJadd BOCIHMTAHHS TapMOHHUYHO
Pa3BUTOH, MATPUOTHYHOW M COIMAILHO OTBETCTBEHHOW JIMYHOCTH HA OCHOBE TPAIHIIMOHHBIX
POCCHICKHX JyXOBHO-HPABCTBEHHBIX U KYJIbTYPHO-UCTOPUYECCKUX [IEHHOCTEH, MIPECTABICHHbIC
B Tabymie 1.2.

Ta6mmma 1.2 — I{eneBbie OpUEHTUPBI BOCITUTAHUS

®opMuUpOBaHUE IEHHOCTE

BocnurareabHble 3a1a41 HeJ’[eBLIe OPUMEHTUPBLI

®opMuUpOBaHHE HAYYHOI'0 MUPOBO33PEeHHs U KYJIbTYPbl MbILIJICHUS

dopMupoBaHUE OCO3HAHUS IEHHOCTH
HayYHOTO MHUPOBO33PEHHUS 1 KPUTHYECKOTO
MBIIIICHUSI

I'ymaHusm CucTeMHOE MBIIIUICHUE

(I)opanOBaHne KOMMYHHMKATUBHBIX HABBIKOB M KYJbTYPbI oﬁmemm

Bs3aumomnomoris u
B3aHMOYBaXKCHUE

dopMupoBaHUEe HABBIKOB ITyOJIMYHOTO
BBICTYIUICHUS M TIPE3CHTAllUH CBOUX UJICH

VYmMmenune pa6OTaTB B KOMaHAEC U
B3aUMOIIOMOIIb

2 Mecto aucuuniaunbl (MoayJsi) B ctpykrype OITOIT

Hannas qucrurinHa otHocuTes K biiok 1 ductumuminasl (Momynn)

3. O0beM AUCHUNIMHBI (MOAYJIS)

O6beM nUCHUIUIMHBI (MOIYJN) B 3a4eTHBIX EAMHMIIAX C YKa3aHHEM KOJIMYEeCTBa
aKaJeMUYECKHX YacoB, BBIJEICHHBIX HAa KOHTAKTHYIO paboTy ¢ oOyyaromuMmucs (o BUAAM
yueOHBIX 3aHATUI) U HA CAMOCTOATEIbHYIO paboTy, MPUBEIEH B TabauIe 2.

Tabnuua 2 — O61mas TpyJ0eMKOCTh AUCHUIUINHBI



Tpyno- O0OBbeM KOHTaKTHOH paboThI (Jac)
€MKOCTb
Cemectp
Hassarne ?))(;) pqhg Hacrs, Hgl(l)/I?iO)C AynuropHas Breayu- CpC i)TOTF;“C’If‘
OI10I1 BO Y v yp YAHTOP TopHas
HUS (B3P0, (.E) Beero TalUU
0300) o
nek. | mpak. | 1na0. ITA | KCP
38.04.05
BusHec- 0D0 MO1.B 4 3 33 8 24 0 1 0 75 c}
nHpopMaTHKa

4 CTpyKTypa U co/iepKaHue IMCUMILTUHBI (MO1YJIs1)

4.1 Ctpykrypa nucuuniunsl (Moay.as) miasi O®O

TemaTuyeckuil miiaH, OTpakarOUIM COAEpX)AaHUE TUCUUIUIMHBI (TIEpeueHb pa3/esioB U
TEM), CTPYKTYPUPOBAHHOE 110 BUJaM YUCOHBIX 3aHATHH C YKa3aHUEM UX 00BEMOB B COOTBETCTBUU
¢ y4eOHBIM IIaHOM, MpHUBeieH B Tadmuie 3.1

Tabnuma 3.1 — Paznensl TUCHUIUIMHBL (MOAYJIs), BUABI YUeOHOU NEeATeIbHOCTH U (HOpMBI
TeKymero Koutpodis s OPO

Kon pe- Kos-Bo yacoB, 0TBe/ICHHOE Ha
dopma
Ne Haspanue Temb! 3ynpTaTa Jlex [pakr JIa6 CPC TEKYIIEro KOHTPOJIs
00y4YeHUS p Yy TP
MupoBoii peIHOK
MPOTPAMMHOTO 0OeCTIedeHUs
(ITO) 6usnec-ananm3a (BI
systems) Magic Quadrant for
1 | Analytics and Business PA1 2 2 0 12 Tect
Intelligence Platforms
(uccnenoBanue
KOHCAJITHHTOBOI1 KOMIIaHUH
Gartner)
OLAP-TexHOIOTHSt P11,
2 MPEJICTABJICHUS TaHHBIX PJI1, P12 2 4 0 16 Teer
ArperupoBasue noxasarenei
3 5 OLAP-Ky6ax PO, P11 2 4 0 16 Tecr
4 Busyanu3zanust JaHHBIX B PIR. PII2 0 4 0 17 Tect
cUcTeMax OM3HeC-aHaIN3a
5 CTpyKTYpUpOBaHHE TaHHbIX B PIR, PII2 0 6 0 20 Tecr
cHCcTeMax OM3Hec-aHa3a
Amnanmutrdeckas oopaboTka
6 | maHHBIX B cHCTeMaXx OHM3HeC- PI1, P12 2 4 0 30 Tecr
aHanM3a
Hroro no Tadymue 8 24 0 111

4.2 Copeprxanne pa3aejioB M TeM JUCHHILIHHBI (Moayas) Aass ODPO

Tema 1 Muposoii peinok npocpammnozo obecnevenus (I10) ousnec-ananuza (Bl systems)
Magic Quadrant for Analytics and Business Intelligence Platforms (uccredosanue
KoHcanmuneosou komnanuu Gartner).

Coneprxanue TeMbl: MeToanka ucciae10BaHus sl HocTpoeHus «Maruueckoro KBajipanra
Gartner». Ilozunuu I1O Ousnec-anamuza (Bl systems) u paspaboruumkoB Ha poiHke [1O.
Onenuanue 10 6u3Hec-aHaIM3a OT POCCUIICKUX BEHIOPOB 110 MeToauke Gartner. .

@®opMBI U METOABI MPOBEACHUS 3aHATHH TO TeMe, MPUMEHseMble 00pa3oBaTeIbHBIE
TEXHOJIOTUH: JICKIHS, TPAKTUYECKHE 3aHATH, KOMIIBIOTEPHOE MOAEIUPOBAHHUE.

Buasl caMOCTOSATENEHOW TMOATOTOBKH CTYIEHTOB IO TEME: M3yYeHHE TEOPETUYECKHX
BOIIPOCOB, KOMIIBIOTEPHOE MOJIETUPOBAHHE.



Tema 2 OLAP-mexnonoeus npedcmasieHus OQHHbIX.

Conepxanrie TeMbl: TEXHOJIOTHSI TPEACTABICHUS MHOTOMEPHBIX TaHHBIX (CpeAcTBaMHU
Loginom) IIpeoOpa3oBaHne MHOTOMEPHOTO MaccHBa JaHHbIX B MHOroMepHblii OLAP-ky6(
cpeactBamu Loginom) . .

@opMbl U METOABI MPOBEACHUS 3aHATUI MO TeMe, MPUMEHsSEeMble 00pa3oBaTeIbHBIC
TEXHOJIOTUH: JICKITHS, TPAKTUYCCKHUE 3aHSATHS, KOMITBIOTEPHOE MOICIIMPOBAHHE.

Buapl caMOCTOSATENBHOM MOATOTOBKH CTYIEHTOB IO TEME: M3YyYCHHE TEOPETUYECKHX
BOIIPOCOB, KOMIIBIOTEPHOE MOJICITUPOBAHHE.

Tema 3 Aepeeuposanue noxazamenei 6 OLAP-kyb6ax.

Copepxanue TemMbl: MeToObl arperupoBaHus NoKa3aTesen s MHOTOMEPHBIX MacCUBOB
JIaHHBIX. ArperupoBanue nokasarenein B OLAP-kyb0ax cpeacrBamu Loginom) . .

@opMBI ¥ METOJBI TPOBEACHHS 3aHITUH 1O TeMe, MPUMEHSIeMble 00pa30BaTeIbHBIC
TEXHOJIOTHH: JICKIIHS, IPaKTUYECKUE 3a/1aHus1, KOMIIBIOTEPHOE MOJEINPOBAaHKE, METO]T aKTUBHOT'O
00y4eHHs — «KOH(EepEeHIIU».

Bunel camocTosITeNnsHOM MOATOTOBKH CTYIAEHTOB IO TEME: M3YYEHHE TEOPEeTUUYECKHX
BOIIPOCOB, KOMIIBIOTEPHOE MOJIETMPOBAHHUE.

Tema 4 Bu3yaﬂu3auuﬂ OAHHbIX 8 cucmemax busHec-aHaIu3d.

CO,I[Cp)KaHI/IC TCMBI: BI/II[LI u q)OpMBI BU3yaJIM3allUU AaTOMApPHBIX W arp€rupOBAHHBIX
JaHHBIX. I/IHCprMeHTI)I BU3YyaJIM3allUU aTOMAPHBIX U arpCrupOBAaHHLIX JAHHBIX . .

CDOpMLI H MCTOAbI IIPOBCIACHHA 3aHATHH 10 TEMC, IIPHMCHSACMBIC O6paSOBaT€J'IBHBIC
TCXHOJIOTHHU: JICKIIHUA, IMPAKTUUCCKHUE 3aHATHA, MCTOA aKTUBHOI'O O6yT-ICHI/I$[ — «MacTep-KIaccy,
KOMIIBIOTECPHOC MOACIUPOBAHNUEC, MCTO aKTUBHOI'O O6yLIeHI/I$I — «KOH(i)epeHLII/IH».

BI/I[[I)I CaMOCTOSTCIbHOU IMOATOTOBKKN CTYACHTOB IO TEME: H3YUCHUC TCOPCTHUYCCKHUX
BOIIPOCOB, KOMIIBIOTCPHOC MOACIIMPOBAHUC.

Tema 5 Cmpykmypupoganue OaHHbIX 8 CUCIEMAX OU3Hec-aHaIu3A.

Conepxanne Tembl: CTpyKTypupoBaHHEe W (OpMATHPOBAHHE MHOTOMEPHOTO MAacCHBa
JAHHBIX JUIA 3arpy3Kd B CHUCTEMY XpPaHEHHMs, CO3[laHUE BHUPTYaJIbHOW BUTHPUHBI JIaHHBIX
cpeactBamu Loginom. Ilpumenenune nuctpymenToB Loginom [ij1st mpeBapuTenbHOM 00paboTKu
Y OCYUCTKH JaHHBIX. CTPYKTypHUpPOBAaHHE MIPOEKTA. .

@®opMBl U METOJIbI NPOBEACHUS 3aHITUH MO TeMe, NMpUMEHseMble 00pa3oBaTeNbHbIE
TEXHOJIOTUH: JIEKIIUS, MPAKTUYECKHE 3aHATHUSA, METOJ] aKTUBHOTO OOYYEHHUS — «MacTep-Kiaaccy,
KOMIIBIOTEPHOE MOJIETMPOBAHUE, METO]T aKTUBHOTO O0yUEHUS — «KOH(PEPEHLIU».

Bunel camMocTOATENBPHOM NMOATOTOBKH CTYAEHTOB IO TEME: M3YYEHHE TEOPETUYECKHX
BOIIPOCOB, KOMIIBIOTEPHOE MOJIETUPOBAHHUE.

Tema 6 Ananumuueckas 00pabomka OAHHBIX 8 CUCEMAX OU3HEC-AHAIU3A.

Conepxxanue Ttembl: POpMUPOBaHHE AHATUTHUYECKOTO MOJIYJS, CLEHApHs aHAJIUTHKHU B
pamKax npoekTa (peanusanus cpeacrsamu Loginom) .

@opMbl U METOABI IMPOBEACHUS 3aHATUH IO TeMe, NpUMEeHseMble 00pa30BaTeNbHbIE
TEXHOJIOTUH: JICKIINSI, IPAKTUIECKHE 3aJaHHsI, KOMIIBIOTEPHOE MOJIEITMPOBAHUE, METO]T AKTUBHOTO
oOyuenus — "macrep-kiacc".

Buasl caMOCTOSATENEHOW TMOATOTOBKH CTYIEHTOB MO TEME: M3yYeHHE TEOPETUYECKHX
BOIIPOCOB, KOMIIBIOTEPHOE MOJEITHUPOBAHHE.



5 Meroauveckne YyKazaHusl AJds OOYYAKOINMXCH MO M3YYEHHI0 H PpPealu3alnuu
AMCUUIJIMHBI (MOIYJIs1)

5.1 Meroanueckue peKOMeHAAUMH OOYYAWIIUMCH M0 M3YYEHHI0 IMCUMIUIMHBI M IO
o0ecrevYeHN 0 CAMOCTOSITEJILHOM PadoThI

Hucuunnuna «Texnonoruu npeacrasieHus nanubix (BI)» u3ydaercs B COOTBETCTBUU CO
CTPYKTYpOil U conepkanueM Kypca. IlocienoBaTeslbHOCTb TeM NPHUBEIEHA B COOTBETCTBYIOIINX
paznenax PIIJI. JlanHyto mocienoBaTeibHOCTh HEOOXOIMMO CTPOTO BBIIEPKHUBATb.

B pamkax u3ydeHus Kypca pemarTcs ClIeAyrlIMe 3aJadd MOJrOTOBKM 00y4yaeMoro K
npodecCHOHATBLHOMN 1eATEbHOCTH:

- U3y4eHHE TEOPETUYECKUX OCHOB JUCLHUIUIMHBL, €€ CBSI3U C IPYTMMHU HAIIPABICHUSAMU U
OTpacJIsIMU 3HAHUI;

- U3y4€HHUE METOJI0B MOJIEIMPOBAHUS;

- (opMHUpOBaHME HABBHIKOB pPAa0OTHI C MPHUKIAJAHBIM HPOTPAMMHBIM OOECIIEYEeHUEM,
aBTOMATU3UPYIOLIUM pa3paboTKy MOAEIEH 1 /WK BBIYUCIUTEIbHbBIE IPOLEAYPHI;

- pa3BUTHE YMEHMH CBA3aHHBIX C HCIIOJIb30BAHMEM Y4YEOHBIX MATE€pUaAIOB U
UH(POPMALIMOHHBIX PECYPCOB.

Hns  dopMupoBaHHss  HEOOXOOUMBIX  TEOPETHUYECKMX  3HAHUH  HACTOSTEIHHO
PEKOMEH/1yeTCsl MCII0JIb30BaTh JINTEPATYpPY, NPEUIOKEHHYIO B pa3Jiene «OCHOBHAs JUTEpaTypa
PVIIA.

JU1s yCTIEIIHOTO OCBOEHMSI AUCLUILIMHBI HEOOXOAUMO BBIITOJIHEHHUE CIEAYIOIINX YCIOBUI:

- U3y4YEeHHE JIEKLIHOHHOI0 MaTepuraa,

- WCIOJb30BaHMA [UIl CaMOIIOJrOTOBKM M BBINOJIHEHHUS CAMOCTOSITENIBHBIX 3a/1aHuil
PEKOMEH/I0BaHHBIX Y4EOHBIX TOCOOMI U HCTOUHUKOB;

- 0e3ycioBHOE 3HaHME NPOPECCHOHATIBHBIX CTAHAAPTOB (CTAHAAPTOB TEPMHHOB,
CTaH/IapTOB MOJIEIUPOBAHUS, CTAHIaPTOB IPOEKTUPOBAHUS U T.11.);

- TEOPETUYECKOM MOATOTOBKE K HaYaJly BBIMOJIHEHUS NPAKTUUECKUX 3aJJaHUM;

- npu ucnoib3zoBaHuu IO cTyneHT MOJIKEH H3Y4YUTh HHCTPYKLUIO IOJIB30BaTels,
paspaboTtanHble kak pazpadorunkoM I1I10, Tak u nmpenoxaBaTenem.

[IpakTnueckue 3agaHusl pacrpeneneHbl Mo TeMaM. VICXOIHBIMM JaHHBIMH IS
KOMITBIOTEPHOTO MOJICIMPOBAHUS SBISIIOTCA ydeOHble 3amaur. OJHAKO YyKa3aHHbIE 3aJauu
MIOCTPOEHBI HAa PEANIbHBIX JAHHBIX, OJYYEHHBIX U3 OTKPBITHIX HCTOUHUKOB.

MeTtoau4ecKue peKOMEHAANH 110 OPTraHU3alMi CAMOCTOATEILHOH padoThI

Ilepeuyenb U TeMaTHKA CAaMOCTOATEJIBLHBIX PA0OT CTYI€HTOB 110 AUCHHUILINHE:

Pasnen 1.

1) Ananu3 METOIUKH OLEHKH aHATUTHYECKHUX IJIAaTPOpPM U MOCTPOEHUS «Maruyeckoro
KBaJ[paHTa»;

2) OuenuBanue [10 Ou3Hec-aHaNMM3a OT POCCHICKUX BEHIOPOB M0 MeTouKe Gartner

Pasnen 2.

1) PaGota ¢ mnardopmoit Power BI Desktop (Microsoft) /Loginom. OcBoenue 3arpy3ku
JTAaHHBIX ¥ METOJIOB BU3YallU3alluH;

2) Metonbl npeaBapuTeIbHON 00pabOTKN NaHHBIX, peaian3oBanHbie B Power Bl Desktop
(Microsoft) /Loginom;

3) Amnanutuyeckas oOpaborka naHHbIX cpeactBamu Power BI Desktop (Microsoft)
/Loginom..

Pasznen 3.

1) Ilouck naHHBIX (KJIIOYEBBIX MapaMeTpoB, MOKa3aTeneil) /Uil 3aJaHHOM NpeIMeTHOMN
obnacru;

2) ®opmHpoBaHKE MHOTOMEPHOTO MAacCUBa JAHHBIX Ul 3aJJaHHOM MpeAMETHONW obnacTu
JUISL 3arPY3KU B XpaHWIKIIE CUCTEMbI OM3HEC-aHAIn3a



5.2 OcobGennocTn OopraHm3anvm Oﬁy‘leﬂl/lﬂ Vi JiMI € OrpaHM4Y€HHBIMHM BO3MOKHOCTAMH
3A0POBbS U HHBAJIU/A0B

[Tpr HEOOXOIMMOCTH OOYJAIOIIUMCS U3 YUCIIA JIUI C OTPAHHYEHHBIMA BO3MOYKHOCTSIMU
3JI0POBBSI U HHBAIHIOB (110 3asBJICHHIO 00YYArOIIErocs ) MPeI0CTaBIIsIeTCs yueOHast
uH(pOpMaIUs B JOCTYIMHBIX (pOpMax C yI€TOM MX UWHAUBUAYAIbHBIX ICUXO(PDU3HUECKUX
0COOEHHOCTEH:

- JUIS JIULL C HAPYLIEHUSIMU 3PEHUS: B TIeUaTHOU (hopMe yBeTMUEHHBIM LIPUPTOM; B hopme
AJIEKTPOHHOTO  JIOKYMEHTa; WHIUBUTyaJIbHbIC KOHCYJIbTAIIU c MIPUBJICYCHUEM
TUdI0CYpIOTIEPEBOIUNKA; HHANBUAYAIbHbIC 331aHUS, KOHCYIbTAIMH U JP.

- JUIsL JIUIT C HAPYIICHUSIMU CITyXa: B TieyaTHOU hopMe; B (hopMe STEKTPOHHOTO JOKYMEHTA;
WHIUBUlyaJIbHbIE KOHCYJIbTAallUW C NPHUBJICUYECHUEM CYpPAOINEPEBOJUMKA; WHIUBUyAJIbHbBIC
3a/1aHus], KOHCYJbTAllUU U Jp.

- 17151 JIUI] C HAPYILIEHUSIMU OMIOPHO-JIBUTATENILHOTO armapaTta: B ne4atHoii oopme; B popme
AJIEKTPOHHOTO JOKYMEHTA; UHIUBUIyAJIbHBIC 33/IaHUsI, KOHCYJIbTAIIUU U JIP.

6 ®oH OLEHOYHBIX CPEACTB JIf MPOBEAEHUSI TEKYIIero KOHTPOJIsi U MPOMe:KYTOYHOIM
arrecTauMu 00y4aroIMXCcs M0 JUCUMILINHE (MOTYJIIO0)

B cootBerctBum c¢ tpeboBanusmu DPI'OC BO pans arrectanuu 0oOydaroImIUXCs Ha
COOTBETCTBUE WX IEPCOHATBHBIX JIOCTIDKCHUH IUIAHUPYEMBIM pe3yiibTaTaM OOYYCHHS TI10
TUCIUILIMHE (MOJIYJI0) CO3/IaHbl (JOH/IBI OLIEHOUHBIX CPEeACTB. THUIIOBbIE KOHTPOJIbHBIEC 3aaHMs,
METOJIMYECKUE MaTepualibl, OINPEIACIAIONIME MNPOUEAYPhl OLUECHHUBAaHUS 3HAHWM, YMEHHUU H
HABBIKOB, & TAKXKE KPUTEPUH U MOKA3aTENU, HEOOXOANUMBIE JUISI OLIEHKH 3HAaHUH, yMEHUI, HAaBBIKOB
U XapakTepu3ylinue OdTambl (HOPMUPOBAHHS KOMIIETEHIIMH B  TPOIECCE OCBOCHUS
00pasoBarebHOI MTPOrpamMMBbl, IpeAcTaBicHsbl B [Ipunoxennn 1.

7 Y4eOHO-MeTOAMYeCKOe M HH(POPMALMOHHOE o0ecneyeHue TUCHMIINHBI (MOYJIs1)

7.1 Ocnoenas numepamypa

1. AHanu3 1aHHBIX : yueOHUK 1715 BY30B / oA penakuueit B. C. Mxutapsna. — Mocksa :
N3znarensctBo KOpaiit, 2026. — 448 c. — (Briciiee obpazoBanue). — ISBN 978-5-534-19964-2.
— Tekcr : onexktponHbli // OOpa3zoBatenbHas mnatdopma HOpait [caiit]. — URL:
https://urait.ru/bcode/583032 (nata obpamenus: 19.05.2026).

2. TacanoB, D.3. VHTennekTyalbHbIe CHUCTEMBI. TeOpHsl XpaHEHUS U TIOMCKa
uHpopmanuu : yueOHuK ans By3oB/ O. 3. Tlacanos, B.b. Kynpssues. — 2-e u3ag., ucnp. u
norm. — Mocksa : WsnmarensctBo [Opaiit, 2025. — 271 c.— (Bricmee o0Opa3zoBaHue). —
ISBN 978-5-534-08684-3. — Tekct : anexkrponHslii // O6pazoBatenbHas miardopma HOpaiir
[caiiT]. — URL: https://urait.ru/bcode/561948 (nara obpamenus: 01.09.2025).

3. CpencrBa u cucteMbl 00pabOTKH, XpaHEHHUs U Nepefayd HHpopManuu : yueOHuk / B.
T. Epemenko, H. A. I'nunkun, P. B. Tpery6os [u np.]. — Open : OI'Y umenu U.C. Typrenena,
2023. — 360 c. — ISBN 978-5-9929-1399-6. — TekcT : 37eKTpoHHbIH // JlaHb : 31€KTPOHHO-
ouOmmoteuynas cuctema. — URL: https://e.lanbook.com/book/409517 (nmata oOparmeHus:
25.05.2026). — Pexxum octyna: 11t aBTOPH3. MOIb30BATEICH.

7.2  Jlonoanumenvhas numepamypa

1. Bacunwes, E. II. HTennekTyanpbHbli aHATN3 JAaHHBIX B TEXHOJOTHSIX MPUHSATHI
pemenuit : yuebHoe nocodue / E. I1. Bacunbes, B. M. OpemkoB. — Ps3ans : PIPTY, 2023. —
180 c. — ISBN 978-5-7722-0344-6. — Tekcr : 57eKTpOHHBIN // JlaHb : 3JIEKTPOHHO-



oubmuoreuynast cucrema. — URL: https://e.lanbook.com/book/380378 (mara oOpameHus:
25.05.2026). — Pexkum mocTyma: s aBTOpU3. MOIb30BaTEIEH.
2. Hansa, D. I'. lannble: xpaneHue u oopadotka : yueOnuk / 3.1, Jlagsa. — Mocksa :

NH®PA-M, 2026. — 205 ¢ —  (Bwicmee  oOpazoBanue). —  DOI
10.12737/textbook_5cf8c7f2b8cdh8.06963680. - ISBN 978-5-16-021135-0. - Tekcr
anexktpoHHed. - URL: https://znanium.ru/catalog/product/2214875 (mata oOpameHus:
31.05.2026)

3. Uzmaiinos, A. M. Cuctembl OM3HEC-aHATUTUKY : ydeOHOe mocodue / A. M. 3maiiios.
— Camapa : III'VTHU, 2023. — 150 c.— TekcT: anekTpoHHBIH / JlaHb : 3IEKTPOHHO-
ouOmmoteuynas cuctema. — URL: https://e.lanbook.com/book/411728 (nmata oOparieHus:

25.05.2026). — Pexxum octyrma: jis aBTOpHU3. M0JIb30BaTENICH.

4. HecrepoB, C.A. ba3sl gaHHBIX : Yy4eOHMK H TPAKTHKyM s BY30B /
C. A. HecrepoB. — 2-e u3z., mepepad. u gomn. — Mocksa : MUznarensctBo Opaiit, 2026. —
258 c. — (Bricmiee ob6pazoBanue). — ISBN 978-5-534-18107-4. — TekcT : 37eKTpOHHBINA //
Oo6pasoBarenbhas 1wiathopma HOpaiir [caiit]. — URL: https://urait.ru/bcode/583591 (nara
obpamenus: 19.05.2026).

7.3 Pecypcol ungpopmayuonno-menekommynuxayuonnou cemu '""Hnmepnem',
eKn0Yan npogeccuonanvuvie 6a3vl OAHHLIX U UHPOPMAUUOHHO-CHPABOUHbIE
cucmemsl (npu HeodX00UMOCMU):

1. OGpasoarensHas mnathopma "FOPAMT"

2. DnextpoHHO-OMOMMoTeuyHas cucrema "ZNANIUM.COM"

3. DnextpoHHO-O0MbMMOTEeyHas cucrema "JIAHB"

4. Open Academic Journals Index (OAJI). [Ipodeccronanbuas 6a3a maHHBIX - Pexxum
noctyna: http://oaji.net/

5. Ilpesunmentckass OuOmmoreka wuM. b.H.Enpumna (06a3a JgaHHBIX —pa3IMYHBIX
npodeccuoHanpHbIX o0nacteit) - Pexxum noctyna: https://www.prlib.ru/

6. Wudopmanmonno-crpaBounas cucrema "KoncympranTt Ilmoc" - Pexum moctyna:
http://www.consultant.ru/

8 MarepuajibHO-TeXHHYECKOe ofOecrneyeHHe IUCHUILIMHBI (MOAYJIsI) WU IepevyeHb
HH(OPMALMOHHBIX TEXHOJOIMH, HUCIOJb3yeMbIX IPH OCYLIECTBJICHHH 00Pa30BATEJHLHOIO
npouecca 1no AUCHUILINHE (MO1YJ/II0), BKJIYAas NepevyeHb IPOrpaMMHOro odecneyeHunst

OcHOBHOE 000pYIOBaHUE:

e MyneTumenuitHelii  kommiaekT Ne2 B cocrase:mpoektop Casio XJ-M146,3kpan
180*180,kperieHne MoToJI0YHOE

e O6umaynsiit Mmorutop 23" LG CAV42K

e O6maynbit Moautop LG Electronics uepHslii +ki1aBuaTypa+Msbliilb

e Cucrtema ay1lMOBU3YaIbHOIO MIPeICTaBICHUs HUH(OpMALIUU

¢ Ycumutenb-pactupeaenutess Kramer VP-200N 1:2

ITporpammMHoe oOecnieueHue:

e Microsoft OfficeProffessionalPlus 2019 Russian
o Python
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1 Ilepedennb (popMHEpyeMbIX KOMIIETEH M

Haszsanne OITOII BO,
COKpalleHHOe

Kon u popmynupoBka KoMHeTeHIN

nu

Kon u popMynrpoBka HHANKATOPA TOCTIKCHUS
KOMITCTEHITHU

38.04.05 «buzHec-uHD
opMaTHKa»
(M-BN)

OIIK-1 : Cnocoben pa3pabaTeiBaTh
CTpaTeruio pa3BUTHUs HHPpOPMALINO
HHBIX T€XHOJIOTUI HHPACTPYKTYp
Bl IPEIIPUSATHS U YIIPABIIATH €€ pe
anusanuein

OIIK-1.1k : Arammupyer UT-undpactpykrypy
MIPEATIPUATHS ¥ PHIHKA MH)OPMALMOHHBIX CUCTE
M ¥ UH)OPMALMOHHO-KOMMYHHKATHBHBIX TEXHO
JIOTUH

OIIK-3 : CnocobeH nmpuHUMAaTh pe
IIEHHS, OCYIIECTBIIATh CTpaTernyec
KO€ IUIAaHWPOBAHUE U MPOTHO3UPOB
aHue B MPOQeCCHOHANIBEHOM JesITel
BHOCTH C HUCIIOJIE30BAaHHEM COBpEME
HHBIX METOZOB ¥ IPOIPaMMHOT0O UH
CTpyMeHTapus coopa, 00padOTKU
aHAJIN3a JAHHBIX, HHTCIUICKTYaJIbH
0ro 00OpYIOBaHUS U CHCTEM HCKYC
CTBEHHOTO WHTEJUICKTA

OIIK-3.2k : Ucnonbp3yeT METOABI, MOJIENH, aJlr'0
PUTMBIL, TEXHOJIOTUU U UHCTPYMEHTaJIbHbIE CPET
CTBa JUIs1 pabOTHI C OOJBIIUMU JTAHHBIMH JJISI T10
JIEPAKKU CTPATETMYECKUX YIIPABICHYECKUX Pelll
CHUM

OIIK-5 : CnocoOeH mpoBOIUTH UCC
JIeTOBAaHUsI, OPTaHU30BBIBATH CAMOC
TOSATENHHYIO U KOJUIEKTUBHYIO Hayd
HO-HCCJIE/I0BATENILCKYIO, IPOCKTHY
10 U y4eOHO-TIPO(eCCHOHANIBHYIO I
eSITENLHOCTD ISl IOUCKA, BBIPA0OT
KU U IPUMEHEHHSI HOBBIX PEUICHUI
B 00TacTH HHPOPMAIHOHHO-KOMMY
HUKAIIMOHHBIX TEXHOJIOTHIA

OIIK-5.1k : OpranusyeT caMOCTOSITEIbHYIO U KO
JUIEKTHBHYIO HayYHO-HCCIIEI0BATENBCKYIO pabo
Ty /7S IPOBEJICHUSI NCCIIEJOBAaHHUHN 1O BHIPAOOTK
€ ¥ BHEJPEHUIO MHHOBAIIMOHHBIX PEIICHHH B 00
nactu UKT

KOMHCTCHHI/ISI CUUTACTCA C(l)OpMHpOBaHHOfI Ha JaHHOM 3Tall€ B CJIydac, €CJIU IOJIYYCHHBIC
PE3YyIbTAaThI 06yqu1/151 o AUCHUIIIIMHEC OLCHCHBI ITOJOXKHTCIBbHO (I[I/IaHaSOH KPHUTCPUCB
OLICHUBAHU PE3YJILTATOB o6yquH;1 GBaUYTCHO», KYAOBJIICTBOPUTCIIBHO», «XOPOLIO», «OT.]'II/I‘IHO))).
B ciIydac OTCYTCTBUSA IMOJIOKUTECILHOMN OICHKNW KOMIICTCHIMA Ha JAaHHOM 3J3Tall€ CUYHUTaCTCs

Hec(hOPMHUPOBAHHOM.

2 Iloka3aTe/iM OLlCHUBAHUS IVIAHUPYEMbIX Pe3yJIbTaTOB 00yu4eHHus

Komnerennus OIIK-1 «Cnocoben pazpabaTbiBaTh CTPaTErHi0 pa3BUTHS
MH(OPMALIMOHHBIX TEXHOJIOTHH HHPPACTPYKTYphl PEANPUATUS U YIPABIIATh €€ peanu3anueii»

Ta6n1/1ua 2.1- KpI/ITepI/II/I OLCHKHU MHAUKATOPOB JOCTUKCHUA KOMIICTCHIIUN

Koz u popmynupoBka HHIUKAT
opa TOCTHMKEHUS KOMIIETEHIIUN A il

PesynbTarel 00yueHus O JUCIUILTUHE

Ko | Tmu

Kpurepuu olieHnBaHMs pe3yiibT
aToB O0yJYCHUS

Y pBbIHKa HH()OPMALMOHHBIX CH 2
cTeM 1 MH()OPMALMOHHO-KOMM ne
YHUKaTHBHBIX TEXHOJIOTHH

aH | HusA HHQOPMAIIMOHHBIX CHCTEM
omsHec-ananmsa (Bl systems)

pe | pe Pesynbrar

3- | 3-

Ta | Ta
OIIK-1.1x : Ananusupyer UT- Cdopmuposaseecs: cuctemMar
MHQPACTPYKTYPY NPEIIPUATHS PII 3H | OCHOBHBIX NPUHIUIIOB IOCTPOE | MUECKOE 3HAHHE OCHOBHBIX MPU

HITUITOB TIOCTPOCHUS HH(OpMAI]
HMOHHBIX CHCTEM OHM3HEC-aHaJH3
a (BI systems)

PO|Y

BBICTPOUTD ITPOLIECC AHATUTHYE
CKOH 00paOOTKH JaHHBIX B COO

CcdopmupoBasieecs: cucremar
MYECKOEe YMEHHE BBICTPOUTD TP
OlIeCC aHATUTHYECKOH 00padoT




HU | TBETCTBHH C LI€JbIO UCCIEOBAH | KU JAHHBIX B COOTBETCTBUH C II

e ust €J1bI0 UCCIICIOBaHUS
CcdopmupoBasiieecs: cucremar
PII Ha | BHengpeHUs U UCNIONIB30BaHUS U | MUECKOE BIIaJICHUE HABBIKAMU B
5 BBl | HPOPMAIMOHHBIX CUCTEM OM3H | HEAPEHHMS U UCTIONb30BAHMS HH
K ec-aHanu3a (BI systems) (OpMaIMOHHBIX CHCTEM OU3HEC

-ananm3a (BI systems)

Komnerenuus OIIK-3 «Cnocoben npuHUMATh peIIeHus], OCYIIECTBIATh

CTpaTEru4ecKoe MIAHNPOBAHUE U IIPOTHO3MPOBAHUE B IPO(YECCHOHAIBHON AESTEIbHOCTH C
UCTIOJIb30BAaHUEM COBPEMEHHBIX METOAOB U MMPOrPaMMHOT0 HHCTpYMEHTapus coopa, 00paboTKu
U aHaJIM3a JaHHBIX, MHTEJJIEKTYaJIbHOTO 000pYI0OBaHUS U CUCTEM MUCKYCCTBEHHOT'O MHTEIUIEKTa)

Tabnuna 2.2 — Kpurepun orieHKd UHAUKATOPOB JTOCTHKEHUS KOMITETCHITUU

PesynbraThl 00y4eHUS 110 TUCIUILIHHE
Kox u ¢popmynupoBka HHIUKAT Ko | Tu Kputepuu onieHUBaHUS PE3YJIbT
opa JOCTUXEHUs KoMriereHuy | A I aToB 00y4YeHHUs
pe | pe Pesynprar
3- | 3-
Ta | Ta
OIIK-3.2k : Ucnone3yet MeTox 3n CdhopmupoBaBIIrecs: cucremMar
bI, MOJICITH, AITOPUTMBI, TeXHOT | PJ] i | COBPEMEHHBIX TEXHOJIOTHH U ap | WYECKHE 3HAHMS COBPEMEHHBIX
OTHH U MHCTPYMEHTaJbHBIC cpe | 1 e | XMTEKTYP XpaHCHHS JaHHbIX TEXHOJIOTHH U apXUTEKTYp Xpa
JICTBA JJ1s1 paOOTHI ¢ OOJIBIITUMHE HEHMS JaHHBIX
JAHHBIMH IS TIOAJICPAKKH CTPa Cdopmuposagiieecs: cCuCTeMaT
Y | pa3pabaTsiBaTh aJropuTMbl U3B
TETMICCKHUX YIPABICHICCKUX P HYeCcKOe YMEHHUE pa3padaTeIBaT
. P/l | me | meueHus u 0OpabOTKH HaHHBIX,
CILICHUH > | B anTrOpUTMBI U3BJICYCHUS U 00
1 HU | IPUIMEHUTENTHHO K IMPEAMETHOMH
pabOTKH JaHHBIX, IPAMCHUTEIHh
e obmacTu o
HO K IIPEIMETHON 00JIacTH
CdopmupoBasmieecs cucteMat
CTPYKTYPHUPOBAHUS U TIPEABAPH
Ha ¢ HAYECKOE BJIaJICHUE HaBLIKAMU C
P/ TEJNEHOW 00pa0dOTKN TAaHHBIX IJT
BBI TPYKTYPUPOBAHHUS U MIPEIBAPUT
1 sI 3arpy3KU B XpaHWIAIIA JaHH @
K X €JBHOM 00pa0OTKH JaHHBIX LIS
3arpy3Kd B XpaHUIIAIIIA

Komnerenuus OIIK-5 «CnocobeH npoBoAUTh UCCIeI0BaHNs, OPraHU30BbIBATh

CaMOCTOSITENIbHYIO U KOJUIEKTUBHYIO HayYHO-UCCIIEA0BATENbCKYI0, IPOSKTHYIO U Y4eOHO-
npo¢eCCHOHATIBHYIO AEATENIbHOCTD AJIsl TOMCKA, BEIPAOOTKU M IPUMEHEHHS HOBBIX PELICHUH B
o0nacT HH()OPMALIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUI»

Ta6n1/1ua 23— KpI/ITepI/II/I OLCHKHU MHAUKATOPOB JOCTUKCHUA KOMIICTCHIIUN

PesynbraTel 00y4yeHuUs 10 AUCIMIUINHE
Koy u gopmymupoka unankar | Ko | Tu Kpurepuu ouennBanus pe3yibt
opa JOoCTHXeHHs koMrereHnun | A [ 1 aToB 00y4YeHns
pe | pe Pesynbrar
3- | 3-
Ta | Ta
OIIK-5.1k : Opranusyet camoc 3u CcopmupoBaBrecs: cucremar
TOSITENBHYIO U KOJIIIEKTUBHYIO PO ay | COBPEMEHHBIX TEXHOJIOTUI U ap | WYeCKHEe 3HAHHUS COBPEMEHHBIX
HayYHO-HMCCIIEJOBATENIbCKYIO pa | 1 ue | XHTEKTYP XpaHEHHS IaHHBIX TEXHOJIOTHH 1 apXUTEKTYp Xpa
00Ty A7 IPOBEIICHHUS HCCIIENI0 HEHHS JaHHBIX
BaHUH 110 BEIPAOOTKE U BHENIPE Cdopmuposaseecs: cuctemMar
. Y | BBICTpOUTH TpoILIECC aHATTUTHYE
HUIO MHHOBAIIMOHHBIX PEIICHUH . MYeCKOe YMEHHE BBICTPOUTE TP
P/l | me | ckoif 0OpabOTKH TaHHBIX B COO o
B oomactu UKT oIlecC aHATMTHYECKOH 00paboT
2 HHU | TBETCTBHHU C IIEJIbIO UCCIIEIOBAH
o - KH JTaHHBIX B COOTBETCTBHUH C IT
€JIbI0 MCCJICIOBAHUS




PIl

Ha | BHeapeHHMs U UCTIONB30BAHHUS U
BBl | HpopMarMOHHBIX CHCTEM OM3H
K ec-aHanm3a (BI systems)

CdopmupoBasiieecs: cucremar
MYECKOE BJIaJICHUE HaBBIKAMH B
HEJPEeHUs ¥ UCTIONB30BAHNSI HH
(OpMaIMOHHBIX CHCTEM OM3HEC
-ananmsa (BI systems)

3 IlepeveHb OLIEHOYHBIX CPEACTB

Tabnuua 3amonHseTCs B COOTBETCTBHH € paszesioMm 1 PaGodeli mporpaMmbl JUCIATUTHHEL
(Moptyist).

Tabmuna 3 — [lepedeHb OIIEHOYHBIX CPEICTB IO TUCIUTUTHHE (MOTYIIIO)

KoHTpospyeMbIe IIaHupyeMbIe pe3
YIBTaTHl 00y4IeHUS

KonTponupyemble TeMBI
HCTIUTUTAHEI

HaunMeHoBaHHE OLIEHOYHOTO CPECTBA U TIP
encrasienne ero B POC

Ounas popma 00yueHHs

P/

3HaHUE : COBPEMEHHBIX T€
XHOJIOTUH U apXUTEKTYp X
paHEHUs TaHHBIX

1.1. MupoBoit peIHOK IO
rpaMMHOT0 00eCIICUeHUs

(ITO) 6uznec-ananu3za (BI
systems) Magic Quadrant
for Analytics and Busines
s Intelligence Platforms (

HCCIICAO0BAHUEC KOHCAJITHH
roBoi kommnanuu Gartner)

1.2. OLAP-texHoOIOTHA IT
PEICTaBIEHHS JaHHbBIX

P/

YMmeHue : pazpabaTbiBaTh

aNTOPUTMBI U3BJICYCHHS H
00pabOTKK JaHHBIX, IPUM
SHUTEINILHO K NPEAMETHOI
obmactn

1.3. ArperupoBanue moka
3areneit B OLAP-ky6ax

1.6. Ananutuueckas oopa
0OTKa JaHHBIX B CHCTEMA
X OM3Hec-aHaIu3a

P/

HaBbIK : CTpyKTypUpOBaH
U U IPEJBAPUTEIBLHON O
OpabOTKM JaHHBIX IS 3T
PY3KH B XpaHIIUINA TaHH
BIX

1.2. OLAP-texHoIOrMA 11
PEACTaBIICHUSI TAHHBIX

1.3. ArperupoBaHue noka
3areneit B OLAP-ky6ax

PJ12

3HaHMe : OCHOBHBIX IPUH
LUIIOB MOCTPOEHHS UH(DO
PMAaIMOHHBIX CUCTEM OU3
Hec-aHanu3za (BI systems)

1.2. OLAP-texHoJIOT M IT
PEICTaBICHHS JaHHBIX

1.4. Buzyanuzauus jaHi
BIX B CHCTEMaxX OM3HEC-aH
anusa

PJ12

YMeHue : BRICTPOUTH MPO

Liecc aHAIMTHYEeCKON 00p

abOTKHU TaHHBIX B COOTBET
CTBHH C LIETIbIO HCCIEJ0BA
HUS

1.5. CtpykTypupoBaHue 1
aHHBIX B CHCTEMax Ou3He
C-aHaJIM3a

1.6. AHanuTH4eckas oopa
00TKa JIaHHBIX B CUCTEMA
X OM3HEC-aHaJIM3a

P12

HagsIk : BHEIpEHUS U HCTT
0JIb30BaHHS HHPOPMALIHO
HHBIX CHCTEM OM3HEC-aHa
m3a (BI systems)

1.4. Buzyanuzauus 1aHH
BIX B CHCTEMaxX OM3Hec-aH
anuza

1.5. CtpykrypupoBaHue 1
aHHBIX B CHCTeMax On3He
c-aHaIM3a

Tekyiuuii KOHTPOIIb Ilpomesyrounas at
TeCcTanus
Tect [Ipoext
Tect [Ipoext
Tect TpoexT
Tect Tpoext
Tect Tpoext
Tect Tpoext
Tect [Ipoext
Tect [Ipoext
Tect Tpoext
Tect Tpoext
Tect Tpoext
Tect TpoexT




4 Onucanue Npoueaypbl OCHUBAHUS

KauectBo copmupoBaHHOCTH KOMIETEHIMM Ha JaHHOM JTale OICHUBAETCS I10
pe3ynbTaTaM TeKYIIMX U MPOMEXKYTOUHBIX aTTECTAIMI MPHU MOMOIIM KOJIWYECTBEHHON OIICHKH,
BBIPOKEHHOW B Oaymiax. MakcumaibHas cymMma 0ayuioB IO JUCHMIUIMHE (Momynro) paBHa 100

Oauiam.
Bun yaeOHOI nesTenbHOCTH OueHouHOE CPEACTEO
Tect IIpoekt Htoro

Jlexuun 10 10
TIpakTryeckue 3aHsThs 30 10 40
CamocrosiTensHas pabora 20 10 30
IIpomexkyTo4Has aTTecTalnus 20 20
Hroro 50 50 100

Cymma OanioB, HAOpaHHBIX CTYIEHTOM I10 BCEM BUAAM Y4€OHOM NESTEIbHOCTH B paMKax
JTUCITUTIMHBL, IEPEBOUTCS B OIIEHKY B COOTBETCTBHUHU C TaOTHUIICH.

CyMMi bao O1ieHKa 110 TPOMEX
YTOYHOH aTTecTanu XapakTepuCcTHKa KadyecTBa C(hOPMUPOBAHHOCTH KOMITETEHINT
O AUCLMIUIN
He 1
CTyzeHT IeMOHCTpHUpPYET CHOPMHUPOBAHHOCTD JUCIMILTHHAPHBIX KOMIICTCHIINH, 00Ha
PY)XKHBaeT BCECTOPOHHEE, CHCTEMAaTHYECKOe U TITy0OoKOe 3HaHNe y4eOHOro MaTepraa
o191 10 100 «3a4TeHO» / » YCBOWII OCHOBHYIO JIUTEPATYpy H 3HakoM ¢ JIOTIOJTHUTEIIBHOI JIUTepaTypoil, pexome
«OTIIMYHO H/IOBaHHOHU IPOTPaMMOii, yMmeeT CBOOOIHO BBIIIONHATE NPAKTUIECKHE 3aJaHus, IIPEe
YCMOTpEHHBIE TPOrpaMMOH, CBOOOIHO OIlepHPYeT NPHOOPETEHHBIMH 3HAHUSAMH, yME
HHUSMH, IPUMEHSIET UX B CUTYAIHSIX MOBBIICHHON CIOKHOCTH.
CTyzeHT IeMOHCTpUpPYeT ChOPMHUPOBAHHOCTh JUCIUILITMHAPHBIX KOMIIETEHITHN: OCHO
ot 76 110 90 «3a4TeHO» / BHBIEC 3HaHUS, YMEHUS OCBOCHBI, HO JJOIyCKAIOTCSl He3HAUUTEIbHBIC oumu61<1/1, HETOYH
«XOPOIIO» OCTH, 3aTPYAHCHUSI IPH aHATUTHYECKUX OIIepalusiX, HepeHoce 3HAaHUiI U yMEHUH Ha H
OBbIC, HECTAHJAPTHBIEC CUTYAIUH.
CTyzeHT AeMOHCTPHUpYeT CPOPMHUPOBAHHOCTD TUCHUIUIMHAPHBIX KOMIIETCHIIHI: B X0
«3a4TeHO» / JIe KOHTPOJIBHBIX MEPOIIPHUATHI JOMTYCKAIOTCS 3HAYNTENbHBIE OIIUOKY, TPOSIBISETCS O
ot 61 o 75 «YIOBJIETBOPUTENb | TCYTCTBUE OT/ENbHBIX 3HAHUM, YMEHHUM, HABBIKOB 110 HEKOTOPBIM TUCLMITIMHAPHBIM K
HO» OMIIETEHIUSAM, CTYACHT HUCIIBITHIBACT 3HAUNTENIbHbIC 3aTPYIHEHUS IPH OIIEPUPOBAHH
Y 3HAHMSIMH M YMEHHSIMH IPH X IIEPEHOCE Ha HOBBIE CHTYAIIHH.
«He 3a4TeHO» /
ot 41 110 60 (HEYIOBACTBOHTE V crypenra He cq)clpanOB%Hm JUCIUTUTHHAPHBIE KOMIIETSHIIUH, IPOSBISICTCS HEI0C
TaTOYHOCTh 3HAHUH, YMEHHI, HABBIKOB.
JIHO»
«HE 3a4TeHO» /
JlucuumHapHbIe KOMIIETEHIINN He copMUpoBaHsl. [IposBisercs moaHoe WM Ipak
ot 0 mo 40 «HEYJOBJIETBOPHTE o -
BHOY TUYECKH [IOJTHOE OTCYTCTBUE 3HAHUH, yMEHUH, HAaBBIKOB.

S IlpumMepHbIe OLICHOYHBIE CPeACTBA

5.1 KoHTpOJIbHBI TeCT

XpaHuIUIIA JAHHBIX, Hcnoab3oBanue B Bl, npumenenne Loginom. TECT
CTpyKTypa JaHHBIX
Temoil uccnenoBanus sBIsSETCS CTOMMOCTH Ha 0Opa3oBaTesibHbIE MPOTrPaMM B BBICIIUX

y4aeOHBIX 3aBefieHusx Poccuiickoit dDexepanuu.

Jlnst mpoBeneHWs WCCIIEeNOBaHUS ObUTH

3arpy>KCHbI CJIICAYIOINEC JaHHBIC:

Okpyr;
Peruon;

NoabkowhE

I'ox;

Hacenenue (uen.);
3apabotHas 1uiara (pyo.);
Hanpasnenue noaroToBku;
BVY3;



8. Cpennuii 6ann EI'D y moctynuBImux Ha mIaTHOM OCHOBE (€11.);
9. Cpennuii 6amn EI'D y nocTynuBmmx Ha OFO/HPKETHOW OCHOBE (€11.);

10.3auncieno Ha TUIaTHBIE MecTa (4Jed.);

11.Croumocts 00yuenus (ToiC. pyo.);

12.3auncneno Ha OrOKETHBIC MecTa (4Yed.);

B KoHeuHOM UTOre OBUIO PEIIEHO OCTAaBUTH JaHHbIE ToNbKO ¢ 2019 mox 2022 rr.
B kauecTBe HCTOYHMKOB UCXOAHBIX JAHHBIX ObLTN MCIOIb30BAHbI:

1. Poccrar — caiit ®enepanbHOil CIIy>kObI TOCY1apCTBEHHOM CTaTUCTUKH,
IPEOCTABIISIONINA OPHUIMATBHYIO CTATHCTUKY KaK 110 CTPaHe B IIEJIOM, TaK U B pa3pese
PETHOHOB.

2. HSE — caiit Bricmeii I1Ikoapl DKOHOMUKH, MPEAOCTABIISIIONIIN HH()OPMAIIHIO 110
MCCJIEIOBAHMSIM, B YACTHOCTH CBSI3aHHBIMHU C IIEHaMH Ha 00pa3oBaTeibHbIE IPOTPAMMBI.

3. EMUCC (Fedstat) — caliT OT MUHUCTEPCTBA U(GPOBOTO PA3BUTHSA, CBSI3U K MACCOBBIX
KoMMyHuKaIruil P®, npenocTtapnsionuil CTaTUCTUKY 110 CTPAHE B IIEJIOM U B pa3pese
pernoHoB. [lanHble COOMPAIOTCS C Pa3IMYHBIX BEAOMCTB U TOATPYKAIOTCS HA CAMT.

HecmoTpss Ha TOT (akT, 4yTO BCe BBILIENEPEUNCICHHBIE MCTOYHUKHM B3aMMOCBSI3aHBbI,
JaHHbIE O HEKOTOPBIX IOKAa3aTeIsIX MPUCYTCTBYIOT ToJbKO Ha caiite BIID, Poccrare wiun
EMUCC.

CpencrBamu Loginom Community co3naiiTe BATPUHY JaHHBIX (BUPTYaJIbHYIO) M OTBETHTE
Ha BOIIPOCHI.

B cienctBuu rpoMo31K0CTH BOIPOCOB, BECh TeCT pa3MelleH B (aiine "Kitoun"

Kpamxue memoouueckue ykazanus

W3yunTh NXOHBIE MACCUBBI JaHHBIX. BHIOpaTh H3MEpeHUs U (PaKTHI.

Co3aate BUPTYyaIbHYIO BUTPUHY JaHHBIX cpencTBamu Loginom - nmpoekt Loginom

Coznate OLAP ky0Obl, 1 IPOBECTH BHIYMCIICHUS.

OTBETUTH HA BONPOCHI

IIxana oyenku

Ne Bamsr Onmncanne

5 36-50 CTyICHT BBITIOJIHUIT 33/IaHHE B COOTBETCTBHHU C TPEOOBAHUAMH, JEMOHCTPUPYET BHICOKHUIT YPOBEHD
3HAHWUW, YMEHUI W HaBBIKOB Hcriosb3oBanus [1110

4 21-35 CTyIeHT NeMOHCTPHUPYET AOCTaTOYHBIA YPOBEHb 3HAHWH TEXHOJIOTHIA MPECTABICHUS JaHHBIX, yMe
HUH ¥ HaBBIKOB Hcnonb3oBanust [1I10.

3 11-20 CTyIeHT NIeMOHCTPUPYET YMEHHS U HaBBIKM Ha 0a30BOM YpOBHE.

2 5-10 CTyIeHT IeMOHCTPUPYET yMEHHs U HaBbIKU Ha yPOBHE HIDKE 0a30BOTO.

1 0-5 CTyIeHTOM NPOSBIISIETCS MOJHOE WM MPAKTUYECKH MOJTHOE OTCYTCTBUE YMEHHH U HABBIKOB, HO TIp
WCYTCTBYET Ha 3aHATHUSX M MTBITACTCS BHITIOIHUTD 3aJaHHE.

5.2 IIpoekT

IIpoexTHpoBanue u pa3padorka BuptyaabHoro X/ cpeancrsamu Loginom, ciuenapus
aHAJTUTHYECKOH 00pad0TKH JaHHBIX

Hens npoexkra — nemoHctpanus 3HaHus OLAP TexHosnoruu, ymeHuil mIpUMEHSATH Kak
npeBapuTeNbHyl0 00pabOTKy JaHHBIX , Tak M MeTojoB datamining, HaBBIKOB palOTHI ¢
aHanMTH4Yeckou miuatgopmoii Loginom.

Hlazu u 3a0auu npoekma

1. Bribop npeameTHo# 00nacTy (IaHHbIE, UCMIOB3YEeMbIe B MATHCTEPCKOM TUCCepTallnH,
WHBIE TAaHHBIC)

2. OmpenenuTh BUABI YYETHBIX TaHHBIX, SIMIIUPHUECKHUE HAOIIOICHUS, SKCILTyaTUPyEeMbIe
MacCHBBI JaHHBIX MIPEAMETHOM oOmacTu. [[s aHamm3a UCIoIb3yIOTCs, B TOM YHKCT,
OTKPBITHIE UCTOUHHUKH.



CdopmupoBaTh MHOTOMEPHBIH SKCILTYaTUPYEMBbIi MacCUB (MacCUBBI) TaHHBIX.
CTpyKTypupOBaTh TaHHEIE.

[TpoBecTn aHamM3 MaccuBa JaHHBIX (C MTO3UIIMH UCCIIEI0BATENBLCKUX 33/1a4, 3a/1a4
Be/IeHHs OM3Heca, 3a/1a4 aHaIn3a 3P PEKTUBHOCTH AEATEIBHOCTH M IIPOYEE): BBIICIUTD
O00BEKTHI M UX XapaKTEPUCTHKH, BBIICIUTH TIOKA3aTENN PE3YJIbTATOB ACATEIBHOCTH.
OmnpenenuTs MeTagaHHbIe THIIEPKY0Oa: M3MEPEHUS — TUIIBI TAaHHBIX U (POPMATHI
npezcTaBieHus, GaKThl (LIeIeBble IepeMEHHbIE) — TUIIBI JaHHBIX, (opMaThl
IPE/ICTaBICHNUS, METO/IbI arperalny, YUCI0 arpeTUPOBAHHBIX TOKA3aTeICH.
CdopmupoBaTs Ou3HEc-MeTalaHHbIE: aTPHOYTHI 0OBEKTOB, OKA3aTEIH MPEIMETHOM
00J1aCTH, BO3MOXHBIE METO/IbI 00PAaOOTKH, SKCIIEPTHBIEC 3aKITFOUCHHS.

3arpy3uTh AaHHBIX B loginom, popMupoBaTh MHOTOMEpHBIE MAacCHBHI (MACCHB)
nanubiX (dataframe), CTIONIB30BATE PENAILIMOHHBIE CBSI3H MEXKIY OTIEIBHBIMU
tabmuamu. Chopmuposanne OLAP-kyOs1, 11 cpe3st OLAP-ky60B (3:1eMeHT «Kpocc-
Ta0IHUIIAY).

[TpoBecTH KOPPENAMOHHBIN aHATH3 UL KOJIMYECTBEHHBIX MoKa3aTeneil. CaenaTsb
BBIBOJIBI O BO3MOKHOCTH HCIIOJIB30BAHUS ITOKA3aTeNCH MPEAUKTOPOB B MOJICIISX.
CpenctBamu loginom mocTpOUTh MOJICTH PETPECCHH, HEHPOCETEBBIE MOIEIH,
OOBSACHSIOIINE N3MEHEHUE IIETICBBIX IEPEMEHHBIX.

10.CpenctBamu  loginom  peanu3oBarTh  KiacTepu3aluio  OOBEKTOB,  OLIEHUTH

3P PEKTUBHOCTH MPHUMEHEHHSI KJIACTEPU3AIIHH.

Kpamxue memoouueckue yxazanus
Tpebosanusn K ucxoOHbIM OAHHBIM:
Hcxoomnvie danuvie 011 hopmMuposanusi MHO2OMEPHO20 MACCUBA OOJIHCHBL COOEPIHCAMb He

MEHee mpex pa3iludHblx maﬁﬂuu U3 HE 3Aa6UCUMDBIX UCMOYUHUKOG.

Munumanvhoie mpeﬁoeanuﬂ K cmpykmype cuyenapui (MaKCMMaJleO 6O3MOIMCHAA

ouenka 30 oannos).

1.

B cuenapuu 10mKHBL OBITH MUHUMYM JIB€ MOAMO/IEIU: TTOIMOJICNb 3arpy3KH,
HOIMO/IeINIb aHATTMTUYECKON 00paboTKY;

JlaHHBIE TOIKHBI OBITH KOPPEKTHO 3arpy>KEHBI M KOPPEKTHO «OOBETNHEHBI» B
MHOT'OMEPHBINH BUPTyaJIbHBI MacCUB (MAacCHBBI) TaHHBIX. J[J1s1 3TOr0 HE0OX0IMMO
BBIOMPATh HHCTPYMEHTHI COOTBETCTBYIOIIUE CTPYKTYPE BAIINX JAHHBIX;

B y3nax cueHapus 00s13aTeJIbHO J0JKHBI ObITh IPEACTABICHBI: KYObl, pe3yIbTaThl
IpeJIBapUTeNbHOI 00paboTKH, rpadUKH IS Y3710B aHATTUTHKY;

B noamonenu ananutudeckoit 00paboTKH JTOJKHBI OBITh peaIn30BaHbl MUHUMYM TpU
MoieNu (aIropuTMa) aHATMTUYECKONW 00pabOTKH M TIPEICTABIICHBI BHATHBIE
KOMMEHTApUH IS pe3yabTata. KoMMeHTapuu «IIpuBS3bIBATE» MPSIMO K
COOTBETCTBYIOLLEMY Y3I1y.

HpOGKT MOXET OBITh OIICHCH BBIIIC 30 GamnoB IIPpU BBIIIOJIHCHUHU TIECPCUUCIICHHBIX HUKC

YCIOBU:

1.

Hcnonp3oBanne MaHHBIX OOJIBIION Pa3MEpPHOCTH, UCIIOIB30BaHbI JaHHBIC 00JIee YeM U3
JIBYX UICTOYHUKOB;

['paMOTHO BBINOJIHEHHOE MPEACTABIEHUE UCXOIHBIX JaHHBIX U PE3YJIbTATOB (KYOBHI,
JuarpaMmbl). Bbl HOJTHEHHBIN SKCIIOPT PE3yabTaTOB;

Pazbuenue crieHapust Ha MOTYJIA U COTIIACOBAHUS MOYJIEH.

Ixana oyenku
LIxana oyenku

[ Ne

| baJubl | Onucanue




41-50

CTyIeHT IeMOHCTPUPYET yMEHHS Ha HTOTOBOM YPOBHE: CIIOCOOEH CBOOOIHO BBIIOIHUTD 3aJaHUs
MpoeKTa, cBOOOTHO ONepUpyeT MPUOOPETEHHBIMH YMEHHUSIMU, IPUMEHSAET UX B CUTYAIUSIX ITOBBIIIE
HHOM CJIO)KHOCTH.

31-40

CTyHeHT JACMOHCTPHUPYET YMEHHUS Ha CPEAHEM YPOBHE: OCBOWJI OCHOBHBIC YMCHUS U HABBIKH, HO 10
ITYCKAalOTCsI HE3HAYUTEJIbHBIC OI_HI/I6KI/I, HETOYHOCTH, 3aTPYAHCHUA IIPHU aHAJIUTHICCKUX OIICpaluix,
TIEPEHOCE yMeHI/Iﬁ Ha HOBBIC, HECTAHIAPTHBIC CUTYaIlUN.

16-30

CTyzieHT IeMOHCTPUPYET YMEHHUS 1 HaBBIKM Ha 6a30BOM ypOBHE: JOIYCKAIOTCS 3HAUUTENbHbIC OIII
UOKH, TIPOSBIIAETCSI OTCYTCTBUE OTAENBHBIX YMEHHH, HABBIKOB MO TUCIHUILIHHAPHON KOMIIETEHIIHN,
UCIIBITBIBAIOTCS 3HAUUTENbHbIE 3aTPYIHEHHS IIPH ONIEPHUPOBAHIM YMEHHUSAMHU U IIPH UX NEpEeHOCe Ha
HOBBIE CHTYaIlUH.

10-15

CTyHeHT JACMOHCTPHUPYET YMECHHS U HaBbIKU Ha YPOBHEC HHKE 06a30BOroO: TMPOSBIIACTCA HEAOCTATOUH
OCTb yMeHI/Iﬁ 1 HABBIKOB.

0-9

CTyZIeHTOM NIPOSIBIISIETCS TIOJTHOE MM MPAKTHYECKH MOJTHOE OTCYTCTBHE YMEHHI U HaBBIKOB, HO TIp
HCYTCTBOBAJ Ha 3aHATUSIX




KJIIOUYA K OIEHOYHBIM MATEPUAJIAM IO JUCIHUILIVIMHE
«TexHosorum npejacraBjaeHusi 1aHHbIX Bl»

I. TecroBoe 3a1anue. XpaHWJIMINA JaHHBIX, HCNo0Jb30BaHue B BI, npumenenue Loginom.

Temoii ucceqoBaHus SBJISICTCS CTOUMOCTH Ha 00pa3oBaTeNbHBIE IPOTPAMM B BBICIIUX YU4E€OHBIX
3aBefeHUsAX Poccuiickoit denepanuu. [1isi mpoBeaeHUs UCCASA0OBaHUS OBLIN 3arPYKEHBI CISTYIOITNE
aHHEIE:

Oxkpyr;
Pernon;

I'ox;
Hacenenue (uen.);
3apaboTHas 1uiara (pyo.);
Hanpasnenue noarotoBku;
BVY3;
Cpennnii 6ain EI'D y nocTynuBmMx Ha MjaTHONW OCHOBE (€11.);
Cpennuit 6ain EI'D y mocTynuBIIMX Ha OI0JKETHOM OCHOBE (€11.);
10 3ayuCIlieHO Ha IJIaTHBIE MecTa (4Ye.);
11. Croumocts 00yuenus (ToiC. pyo.);
12. 3auucneno Ha Or0KETHBIE MecTa (4ed.);
B koHeyHOM uTOre OBUIO PElIEHO OCTaBUTh JaHHbIE TONbKO ¢ 2019 mox 2022 rr.

©CoNoarwdE

B kadecTBe HCTOYHUKOB MCXOJHBIX JaHHBIX OBLIH MCII0JIb30BaHbI:

1. Poccrar — caiit @enepalibHOM ClTy>KObI TOCY1apCTBEHHOW CTATUCTUKH, ITPEIOCTABIISIOMNN
o(UIMaNbHYIO CTATUCTUKY KaK 110 CTPaHE B 1IEJIOM, TaK U B pa3pe3e peruoHOB.

2. HSE — caiit Bricueit [IIkoiapl DKOHOMUKH, TPEAOCTABISIONINI HH(DOpMALIHIO 110
WCCJICIOBAHMSIM, B YACTHOCTH CBSI3aHHBIMH C IIEHAMH Ha 00pa30BaTeIIbHBIC MPOTPAMMEI.

3. EMHUCC (Fedstat) — caiiT oT MHHHCTEpCTBA IU(PPOBOTO Pa3BUTHS, CBA3U M MaCCOBBIX
KOMMYyHUKauid P®, npenocTaBisiomnil CTAaTUCTUKY MO CTPAHE B LIEJIOM U B pa3pes3e
pernoHoB. JlaHHBIE COOMPAIOTCS C Pa3IUNYHBIX BEJOMCTB U IMOATrPYKAOTCS Ha CadT.

HecmoTps Ha TOT (hakT, yTO BCE BhIILIENIEPEUUCICHHbIE HCTOYHUKH B3aUMOCBSI3aHbl, JAaHHBIE O
HEKOTOPBIX NOKA3aTeNsAX MPUCYTCTBYIOT TOJBbKO Ha caite BIIID, Poccrare nnu EMUCC.

Cpencramu Loginom Community co3aaiite BUTPUHY JTaHHBIX (BUPTYaIbHYIO) U OTBEThTE Ha
BOIIPOCBI.

1. Kakwue mokaszatenu MOTYT BBITh BEIOpaHBI B KauecTBE U3MepeHuil. OTMEThTE BCe BOZMOKHBIE
BapHAaHTHI.

Oxpyr;

Peruomn,

I'ox;

Hacenenwue (uen.);

3apaboTHas 1iara (pyo.);

Hanpasnenue noaroToBky;

BYVY3;

Cpennuii 6amn EI'D y mocTynuBIIMX Ha MJIATHOW OCHOBE (€11.);

lO Cpennuii 6aut EI'D y mocTynuBImmMx Ha OI0/KETHOW OCHOBE (€11.);
11. 3auncieno Ha TIaTHBIE MecTa (Jell.);

12. 3auncieno Ha OO KETHBIE MecTa (Jell.);

©ooNo kWD



2. Kakwue nokaszatenu MOT'YT BBITh BbIOpaHbI B KauecTBe (akToB. OTMEThTE BCE BO3MOKHBIE

BApUAHTHI.
1. Oxkpyr;
Pernon;
I'ox;

Hacenenue (uein.);

3apaborHas iara (pyo.);

Hanpasnenue noarotoBku;

BVY3;

Cpenuwuii 6amn EI'D y mocTynuBIIMX Ha MJIaTHOM OCHOBE (€11.);
Cpennnii 6amn EI'D y moctynuBmmx Ha O10JKETHONH OCHOBE (€11.);
10 3aunciieHO Ha TUIaTHBIE MecTa (4ed.);

11. 3auncneno Ha OrOIKETHBIC MecTa (del.);

©OoNO A WN

3. Ilpu KakuX yCIOBUSAX M KAKMM CIIOCOOOM ToKa3areiu (akThl MOKHO MPEBPATUTh B U3MEPEHHUSI?
OTBeT 3anuImuTe B pa3BepHyTOH (hopme.

4. CpenctBamu Loginom moctpouiu «kyo» (cpe3 KyOa) Kak moka3aHo Ha puc. 1.

fop = v + | ¥ ©akTel v
v 2019 2020 2021 2022 Wroro:
Crommoc... CpepgHH... Croumoc... CpepHH... Cronmoc... CpepHM... CToMMOC. .. CpepHM... CToMMoOC. .. Cpe

ANTaACKUM. .. 108,47 43,60 106,42 62,20 116,14 58,80 118,53 59,30 112,73
AMypcKas ... 153,60 52,40 150,70 64,50 163,90 54,60 177.80 56,10 157,77
ApxaHrens. .. 183,03 61,40 161,60 70,60 158,10 77,20 175,50
ACTpaxaHc... 110,46 57,50 113,46 60,40 130,00 58,20 135,28 51,80 121,08
Benropoqc... 80,45 61,30 83,98 53,30 101,81 47,30 103,74 55,50 92,35
BpAHCKan ... 104,75 50,50 106,40 58,30 96,30 108,27 65,00 105,25
BnagumMup... 118,58 47,50 117,56 49,40 157,25 52,60 178,93 54,50 133,13
Bonrorpag... 120,09 41,50 118,80 62,70 121,39 55,30 125,43 54,60 121,18
Bonoroack... 128,57 63,60 130,68 66,50 130,10 70,40 129,81
BopoHexc... 114,22 55,30 110,85 50,80 109,63 56,00 112,58 54,10 112,16
Sabafikane... 131,35 52,50 145,00 63,70 135,90
WeaHoecka... 110,52 48,60 108,72 60,70 112,43 63,30 113,24 65,60 11,11
WpKkyTckan ... 144,86 52,10 154,41 48,10 151,80 60,20 158,91 57,80 152,93
KabapawH. .. 103,10 66,40 103,10 63,70 108,57 50,90 106,75
KanuuuHr... 140,03 60,20 138,94 59,00 140,16 65,60 134,36 65,30 139,18
Kampwckan... 143,96 58,70 143,33 128,10 65,90 143,36 68,20 140,75
KamMyaTcuum. .. 272,30 272,30
Kapa4aego... 106,20 110,10 53,20 108,15
KeMmepoecK... 129,79 49,80 128,85 63,10 148,10 49,70 165,00 55,20 135,30
Kupoeckas... 111,51 55,80 108,56 64,40 104,13 68,80 114,40 68,50 110,30

Puc. 1

[TocTpotite ky0, 3anunIuTe 3Ha4YeHUs (PAKTOB B ssueiikax (METOJI arperaluu — CpeiHee):

Kpacnonapckuii kpaii, 2021: cToUMOCTh 00ydIeHUSI= ; cpenuuii 6amt EI'D 3aunciaeHHbIX Ha
Oro/KeT=
[Tpumopckuii kpaii, 2022: ctouMocTs 00ydeHusI=  ; cpeauuit 6an EI'D 3aunciieHHbIX HA OF0HKEeT=

5. CpencrBamu Loginom moctpomiu «ky0» (cpe3 Ky0a) Kak mokazaHo Ha puc. 2. ®akTt — cpenHuii
6amn EI'D, 3auncneHHbIX HA TIaTHOE 00y4yeHune. MeToJ arperaiuu — cpeiHee.



on = v 4+ 3 @aKTel W

YKPYMHEHHAA ... E 2019 2020 2021 2022 WToro:
+ ABMAUMOH. .. 53,03 57,82 56,17 57,15 55,70
BU3HEC-MH.. . 61,19 63,27 63,41 62,19 62,47
Wudopmar... 56,54 57,21 58,01 58,45 57,66
Wudopma... 57,31 58,32 60,37 59,55 58,77
MaTemaTuKa 61,12 61,25 65,36 63,53 62,52
MaLMHOCT. .. 49,49 54,41 54,24 54,30 51,87
MopcKan T... 49,23 50,83 49,85 47,43 43,29
Puc. 2

[Toctpoiite ky0, 3anumuTe 3Ha4eHUS (DAKTOB B STYCHKAX:
Hedrerazopoe nemno, 2019 = ; ®wusuka, 2021 =

6. CpenctBamu Loginom moctpouiu «ky6» (cpe3 Ky0a) Kak MOKa3aHo Ha pHC. 3.

Permon = | v + | I Qaktel| v

Okpyr = v AnTaitckui kpaii AMypcran obnacts ApxaHrenscxan ofnacts AcTpaxaHckan obnacTe Benropopckan o6nacte BpAHcKan obn:
+ 3apabor... CTOMMOC.... 3apafor... CTOMMOC... 3apabor... CTOMMOC.... 3apabor... CTOMMOC. .. 3apafior... CTOMMOC... 3apabor...
OansHeeoc... 5262667 157,77
TIpHEONKC. ..
Ceeepo-3a... 5112744 175,50
Cepepo-Ka...
CrBUpCKui 3240713 112,73
Ypansckuit
Uentpane... 40 639,31 62,35 3108383
HOMHBIi 4083831 121,08
Wroro: 3240713 112,73 52626,67 157,77 5112744 175,50 40838,31 121,08 40639,31 62,35 3108383
Puc. 3
6. VYKaxkuTe BO CKOJIBKO pa3 CTOUMOCTh OOYUYEHHS 3a TOJ1 BbIIIE Cpe/iHel 3apab0oTHOMN IIaThl B
CPEIHEM I10 CTPaHe:
a) 3,39
b) 3,06
c) 3,24
d) 3,15

TIOJCKA3KA — MOXHO ITOCTPOUTH BHIUUCIISIEMbBIN ®AKT. HA TIPUBEJEHHBIN
CKPUH BBIYUCIIAEMOI'O ®AKTA + 3 BAJUIA!

7. Tlocne popmupoBaHUs UTOrOBOTO Aatadpeiima MocTpomIu MaTpuily K03 PHUIEeHTOB
Koppemsiun. Kakoil BIBOJ MOXKHO clieaTh U3 MOITYy4eHHON MaTpullbl? HanmucaTh pa3BepHyTHII
OTBET.

inom Community

Tabna He _

~ £ H ~ MakeTel -~ univercity_russ -~ Momynel -~ CueHapui - AHanWTHKa Mogyne -~
& 2] 1Bl & vopmar %] Coptwpoexka Y Qunstp | Haiitu [ XLS |~
# Monel.Vmn MNonel.Metka Mone2.Vma Mone2.Metka MupcoHa Cnupmena
2| Ukrupnyonnaya_gruppa YKpynHEHHaA rpynna Region PervoH 0,04814484966 0,04456662318

Puc. 4



Jnist IpeAbIAYILero 3a/1aHusl, BHIOEpHUTE BCE MPABUIIbHBIC OTBETHI:

a) B pacuersl BKIItOUCHBI (PaKThI

b) B pacuersl BKIHOUCHBI H3MEPEHHS

C) B pacuersl BKIIOYCHBI H3MEPCHUS PA3HBIX HEPAPXHUUCCKUX YPOBHEH
d) B pacuersl BKIFOUCHBI (PaKThI PA3HBIX HEPAPXUUECKUX YPOBHEH

e) Her BepHoro orBera

8. Ha pucynke nmpencraBieH (parMeHT CLIEHApUsI 3arpy3KH TaHHBIX

OKpyr

0
0
naﬁzr::;pb‘ MycTeie CTpokm DD
DDD DD 0

@UALTP CTPOK
<2019

=

Hacenexie

: il
3apaioTHas g;;iq D

nnata Py

0

Puc. 5

Kaxkue y37161 MOXHO TTOMEHSITH MECTaMu 0€3 u3MeHeHus pe3ynbrara? OTBET MOSICHUTE.

9. Ha pucynke npeacTaBieH CLEHapHi aHATUTHYECKOW 00pabOTKHU ISl TOCTPOEHHON BUTPUHBI
JAHHBIX

Kakoli/kakue 13 BapuaHTOB aHaIM3a HE BO3MOXKHO peann3oBarb? OTBET pa3BepHYTO MOSICHUTE.

4 Buiimu w3 nogmopenn

3anonenve
nponyckos

|:||:|

@

>

Koppenauon
Helf aHanus

il 0

Puc. 6



Kuroun TecToBOrO 3a1anus:

1. 1,2,3,6,7

2. 4,5,8,9, 10,11

3. Ilpu ycnoBuu npeoOpa3oBaHMs YUCIOBBIX BEUIECTBEHHBIX 3HAUEHUH MOKa3aTenel B
WHTEPBaJIbHbIC 3HAYCHUS

4. Kpacnonapckuii kpaid, 2021: croumocts 00ydeHusi=133,34; cpequuii 6an EI'D 3auncineHHbIx
Ha OropKeT=>55,6 [Ipumopckuii kpait, 2022: croumocts 00yuenus=201,53 ; cpeanawnii 6amn ET'D
3a4MCJIEHHBIX Ha Or0mKeT=52,2

5. Hedrerazosoe nemno, 2019 = 53,16; dusuka, 2021 = 66,73
6. u7.b

8. OTCyTCTBYET KOPpETSAIIMOHHAS CBSI3b

9. a

10. y31b1 «CriustHEEY
11. norucTudeckyro perpeccuro, 6e3 JOMOIHUTEIbHONH 00padOTKH

II. TIpoexTMpoBaHue u pa3padoTka BUpTyajibHOro X/l cpeacreamu Loginom, cuenapus
AHAJIUTHYECKOH 00padOTKH JaHHBIX

Lenb npoekTa — nemoHcTpanus 3Hanuss OLAP TexHoaoruu, yMeHui mpuMeHsITh Kak
MpeIBapUTENbHYI0 00pabOTKyY TaHHBIX , TAK U METOAOB datamining, HaBHIKOB PabOTHI ¢
aHanutudeckoi miardopmoit Loginom.

Hlazu u 3a0auu npoekma
1. Bo16op npeameTHol 061acTy (laHHBIE, UCTIOIb3YEMbIE B MAarCTEPCKON UCCEPTAIH, UHbIE
JTaHHbIE)

2. OHpGHGJ’II/ITI) BHUJIbI YYCTHBIX JAHHBIX, SMIIMPUYCCKUC Ha6J'IIOI[eHI/I${, OKCINTYaTUPYEMBIC MaCCHUBBI
JaHHBIX HpeI[MeTHOﬁ obnactH. I[J'If[ aHaJIN3a UCIOJB3YIOTCA, B TOM YUCJI, OTKPBITbIC HCTOYHUKH.

3. CpopmupoBaTh MHOTOMEPHBIN IKCIUTYaTUPYEMBbI MACCUB (MacCHBbI) JaHHBIX. CTPYKTypHUpOBaTh
JTAHHBIE.

4, HpOBGCTI/I aHaJIn3 MaCCHBa JaHHBIX (C TIO3HMIIMH MUCCIIEA0OBATCIIbCKUX 3aJa4, 3aa4 BECACHUA 6M3Heca,
3aJaa4 aHalin3a 3(1)(I)GKTI/IBHOCTI/I JACATCIIBHOCTHU U npoqee): BBIACIINTD 00BEKTHI U UX XapaKTCPUCTHUKHU,
BBIACIIUTDL NMTOKA3aTCIIN PE3YJIbTATOB ACATCIIbHOCTH.

5. OnpenenuTh MeTaJaHHbIe TUIIEPKYOa: H3MEPEHUS — TUIIBI JaHHBIX U ()OPMATHI MTPEICTABICHHUS,
(bakThI (LIeIeBble IEPEMEHHBIE) — TUIIBI IaHHBIX, OpPMAaThI MPECTABIEHNUS, METObI arperaluy, Yucio
arperupoOBaHHBIX MTOKA3aTEIICH.

6. ChopmupoBath OM3HEC-METaIaHHBIC: aTPUOYTHI OOBEKTOB, MTOKA3ATEH MPEMETHOM 001aCcTH,
BO3MOX>XXHBIC METOIbI 06pa6OTKI/I, OKCIICPTHBIC 3aKITIOYCHUA.

7. 3arpy3uth JaHHbIX B loginom, (oopMHUpOBaTh MHOTOMEPHBIE MACCHUBHI (MaCCUB) TAHHBIX
(dataframe), ncnonb30BaTh PENISALMOHHbIE CBA3U MEXKY OTAeNbHbIMU Tabmunamu. ChopmupoBaHue
OLAP-xy0sbr1, 1 cpe3st OLAP-ky0O0B (371€MEHT «KpPOCC-TabIUIIay).

8. IIpoBecTH KOppENALMOHHBIN aHAIN3 JUIs KOJMYECTBEHHBIX Noka3aTesel. CaenaTh BBIBOJBI O
BO3MO>XHOCTH HMCIIOJIb30BaHMSI I0KA3aTENEH IPEAUKTOPOB B MOAEIIAX.

9. CpencrBamu loginom mocTpOUTh MOJIENIN PETPECCHU, HEUPOCETEBBIE MOEIH, O0BSICHSIONINE
M3MEHEHHE IEJIEBBIX MIEPEMEHHBIX.

10. CpenctBamu loginom peann3oBaTh KJIaCTEPHU3AIUIO O0BEKTOB, OIICHUTH 3PHEKTHBHOCTH
NMPUMCHCHUS KJIACTCPU3AlIUU.



Tpebosanusn Kk ucxoOHbIM OAHHBIM .

Hcxoonvle dannvle 015 hopmMuposanus MHO2OMEPHO20 MACCUBA OONIHCHBI COOEPHCAMb He MeHee Npex
PA3MUYHBIX MAOIUY U3 HE 3A6UCUMBIX UCHOYHUKOS.

Munumanvhvle mpedosanus K cCmpykmype cyeHapus (MaKCUMaibHO 603M0iCHAA oyeHKa 30
oannoe).

1. B cuenapuu JOKHBI ObITH MUHHUMYM JIB€ IOJAMO/EJIH: TI0JMOJIENb 3arpy3KH, OAMO/IENb
aHATTMTHYECKON 00pabOTKH;

2. JlaHHbIE TOJKHBI OBITh KOPPEKTHO 3arpy>KE€HbI U KOPPEKTHO «OOBEAMHEHBI» B MHOTOMEPHBII
BUPTYaJIbHBIA MacCUB (MacCUBBI) JaHHBIX. /{7151 5TOro HEO6XO0AUMO BHIOUPATH HHCTPYMEHTHI
COOTBETCTBYIOIIME CTPYKTYpE BAIIUX JAHHBIX;

3. B yznax cuenapust OBSA3ATEJIbBHO nomxHBI OBITH IPECTaBIEHBI: KyObl, Pe3yIbTaThl
IIpeIBAPUTENILHON 00pabOTKH, rpaUKu 71 Y3JI0B aHATIUTUKU;

4. B moaMoJieny aHaTUTHIECKOH 00pabOTKH TOJDKHBI OBITH pealn30BaHbl MUHUMYM TPH MOJIEIH
(amroputma) aHANIUTUYECKOM 00pAaOOTKU U MPECTABICHBI BHATHBIE KOMMEHTAPUU JJISl pe3y/bTara.
KoMMeHnTapuu «11puBs3bIBaTh» NMPSMO K COOTBETCTBYIOLIEMY Y3I1Y.

[Ipoekt MoxeT ObITh OlieHEH Bbllie 30 6aUI0B IPU BBHIIOJHEHUH IIEPEUUCICHHBIX HUYKE YCIOBUIA:
1. Mcrionb30BaHMe JaHHBIX OOJIBLION pa3MEpHOCTH, UCIIOJIb30BaHbl JaHHbIE 00Jiee YeM U3 ABYX
HCTOYHUKOB;

2. 'paMOTHO BBINIOJIHEHHOE MIPEJICTABICHUE UCXOAHBIX JaHHBIX U PE3YJIbTAaTOB (KyObl, 1UarpamMMmsl).
Bbl NOJTHEHHBIN SKCIIOPT PE3YJILTATOB;

3. PazOuenue CIICHapHuAa Ha MOAYJIM U COTJIaCOBAHUSA Moz[yneﬁ.

Ki1roun npoexkTHOro 3ajanus: nNpuMep peajn3anui HHIMBUAYAJIbHOI0 POEKTHOI0
3a/1aHUA

B npoekre peannzoBaHa BUTPUHA JaHHBIX (JOKAJIbHOE XPaHWIIUIIE JAaHHBIX ) U aHAIUTHYECKast
00paboTKa, TaHHBIX MO BBIMYCKHUKaM yHHBepcuTeToB 1o VT Hanmpasnenusm B CeBepo-3anagnom PO
Poccuiickoii penepannu. Huxe npencraBieHsl CKpUHBI TPOEKTa, PeaTU30BaHHOIO CPEICTBAMU
aHanUTH4ecKoi riatdopmer Loginom.

¢ 1] ~ MNaKeThl ~ project
Haeuraums {+: lo6aBuTL MOTYNb Pepaktuposate Ypanute ObnacTb BUAMMOCTI
MeTKa 06nacTb BUAUMOCTH
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= CehITKM
i [epeMeHHbIe OTueThl
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+ QS aHanuTuKa ® OTKpBITHIA
- TpaucthoepMalms
| B CueHapuit
MNepemeHHble ClueHap. ..
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; . Mopyne

*:’ CueHapuit
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Puc. 2.1 Ctpykrypa npoekra B Loginom



o O O O T

3arpy3ka/Cnu
AHne

1.no

cneymanbHoCTaN
Ky6)
TpaHcopMaL - rn G oocrnes
ua :

TpaHcopMaL, -~ crnnag s o

WToroBeli
1. lobaeneH haiin

roa/okpyr/
HaceneHwe

MA-NaTeHThl -~

Y3en-cceinka

Puc.2.2 Cuenapwmii moayins «TpanchopMmariusy» - 3arpy3ka v peiBapuTeIbHass 00paboTKa JTaHHBIX
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