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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
MHPOPMALMOHHBIX 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




CHUCTEM

TTOWCKA, BRIPaOOTKU
U IPUMEHEHHS

permeHnii B o0macTu
UKT

HCKYCCTBEHHOTO
HHTEJIEKTa

OIIK-5 : Criocoben OIIK-5.1k : P12 3HaHWe | OCHOBHBIX IPUHIIUIIOB
IIPOBOANTH Opranusyer MOCTPOCHHUS
HCCIIEJOBaHM, CaMOCTOSATENBHYIO U MH()OPMAIMOHHBIX CHCTEM
OpTaHHW30BBIBATh KOJJICKTUBHYIO Om3Hec-anamm3a (BI
CaMOCTOSITENIBHYIO | HAY9HO- systems)

KOJIJICKTUBHYIO HCCIICIOBATCIIBLCKYIO P12 YMeHue | BBICTPOUTH ITPOLIECC
Hay4HO- pabory ans aHATUTHYECKOH 00paboTKN
HCCIIeI0BATENbCKYI0, | MPOBEACHUS JITAaHHBIX B COOTBETCTBHU C
MIPOEKTHYIO U UCCIIEA0BaHUH IO LEIbI0 UCCTIEOBAHMS
yueOHo- BBIPAOOTKE U P12 HaBrik | BHenpeHus u
HpO(IJeCCI/IOHaJ'ILHyIO BHEAPCHUIO UCIIOJIB30BaHUA
ACATCIIBHOCTD IJIs1 MHHOBAIIMOHHBIX I/IH(i)OpMaIII/IOHHI)IX CUCTEM

ouznec-ananmza (BI
systems)

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

2 Mecto aucuuniauHbl (MoayJsi) B ctpykrype OIIOIT

Hucuunnuua "Texnomoruu mpencraBienus aaHHeix (BI)" ortHocutcs x bmoky 1
Juctunuael (Moyinn)

3. O0bem AUCHUNIMHBI (MOAYJIS)

O06bemM UCHUIUIMHBI (MOAYJISl) B 3a4ETHBIX €IWHUIIAX C YKa3aHUEM KOJIMYECTBA
aKaJeMUYEeCKUX YacoB, BBIJCNICHHBIX Ha KOHTAKTHYI paboTy ¢ oOydarommmucs (1Mo BHJAM
y4eOHBIX 3aHATUI) U HA CAMOCTOATEIbHYIO paboTy, IPUBE/IEH B TabauIe 2.

Tabnuua 2 — O6mas TpyJ0eMKOCTb AUCHUIUINHBI

Tpyno- O0BeM KOHTaKTHOH paboThI (Jac)
€MKOCTb
Cemectp
HasBanune tl)g pMe_l Yactb H(?[(io) AVIHTODHAS Bueaynu- CPC @:TpM_a
OIIOIT BO ovyHe VII n3 (Dg)p ¢ yATopHa TOpHas arree
HHA (()3 ® O’) B.E) Bcero TalmH
nek. | npak. | ma6. | IMTA | KCP
38.04.05
busnec- 0dO MO1.b 4 3 33 8 24 0 1 0 75 3
HH(pOpPMATHKA




4 CTpyKTypa U co/iepKaHue IMCUMILTUHBI (MO1YJIs1)

4.1 CTpykTypa aucuunjanHbl (MoayJs) niass OPO

TemaTnueckuil 1miaH, OTpa)arLUil coaep)KaHUue AUCLUILIMHBI (MIepeueHb pa3fesioB U
TEM), CTPYKTYPHUPOBAHHOE IO BU/IaM YUEOHBIX 3aHATHI C YKa3aHUEM UX 00bEMOB B COOTBETCTBHH
¢ y4eOHBIM IJIaHOM, NpHBeJieH B Tabaule 3.1

Tabmuua 3.1 — Pa3aens! qUCHUTUTMHBL (MOTYJIs), BUIBI Y4€OHOU NEATETLHOCTH M (POPMBI
Tekyero KouTpods st OO

Kox pe- Koi-Bo 9acoB, 0TBeJIleHHOE Ha
dopma
Ne HazBanue Tembl 3yJIbTaTa
Jlex [pakr JIa6 CPC TEKYILIEr0 KOHTPOJISt
00yJeHHUs
MupoBoii peIHOK
MPOTPaMMHOTO 0OecTIedeHus
(ITO) 6usnec-ananm3za (BI
systems) Magic Quadrant for
1 | Analytics and Business Pl 2 2 0 12 Tect
Intelligence Platforms
(uccnenoBanue
KOHCAJITHHTOBOIf KOMIIaHUN
Gartner)
OLAP-TexHOIOT st P11,
2 NPEACTABJICHUS TAHHBIX PJI1, P/12 2 4 0 16 Tecr
ArperupoBasue noxasareinei
3 5 OLAP-kyGax PA1,PA1 2 4 0 16 Tect
4 Busyanusanus 1aHHBIX B PI2, PII2 0 4 0 17 Tecr
cUcTeMax OM3HeC-aHaIN3a
5 CTpyKTYpUpOBaHHE TaHHbIX B PIR, PII2 0 6 0 20 Tecr
cHCTeMax OM3Hec-aHa3a
Amnanmutndeckas oopaboTka
6 | maHHBIX B cECcTEeMax OM3HEC- P11, P12 2 4 0 30 Tect
aHaNN3a
HWToro mo radauie 8 24 0 111

4.2 Conep:xxaHue pa3aejioB U TeM JUCHUILTUHBI (Moay.as) aiasa OPO

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

Coneprxanue TeMbl: MeToanka rcciae10BaHus s nocTpoeHus «Maruueckoro KBajipanra
Gartner». Ilozunun I1O Ousnec-anamuza (Bl systems) u paspaboruumkoB Ha peiHke [1O.
Onenuanue [10 6u3Hec-aHaIM3a OT POCCUIICKUX BEHIOPOB 10 MeToauke Gartner. .

@®opMBI U METOABI MPOBEACHUS 3aHATUI O TeMe, MPUMEHseMble 00pa3oBaTeIbHBIE
TEXHOJIOTUH: JICKIH, TPAKTUYECKHE 3aHATHS, KOMIIbIOTEPHOE MOAETHUPOBAHNUE.

Buasl caMOCTOSATENBHONM TMOATOTOBKH CTYIEHTOB IO TEME: M3y4eHHE TEOPETUYECKHX
BOIPOCOB, KOMIIBIOTEPHOE MOJIETUPOBAHHE.

Tema 2 OLAP-mexnonoeusn npedcmasnenus OaHHbIX.

Copepxanue TeMmbl: TeXHOIOTHs MPEICTaBICHHUS MHOIOMEPHBIX JAHHBIX (CpelcTBaMu
Loginom) IIpeoOpa3oBaHne MHOTOMEpPHOIO MaccHBa JaHHbIX B MHoOroMmepHbiii OLAP-ky6(
cpeactBamu Loginom) . .

@opMbl U METOABI MPOBEACHUS 3aHATUI MO TeMe, MpPUMEHseMble 00pazoBaTeIbHbIE
TEXHOJIOTMH: JICKIUS, IPAKTUYECKNE 3aHATHUS, KOMIIBIOTEPHOE MOJIEIIMPOBAHNE.

Bunasl caMOCTOSTENBHOM MOATOTOBKM CTYAECHTOB IO TEME: HU3y4EHUE TEOPETHUECKUX
BOIIPOCOB, KOMITBIOTEPHOE MOJECIIUPOBAHNE.

Tema 3 Aepeeuposanue noxazamenei 6 OLAP-kyb6ax.



Coneprxanue TeMbl: MeTO/bI arperupoBaHus Mmokasaresei A MHOTOMEPHBIX MaCCHUBOB
JIaHHBIX. ArperupoBanue nokasareneir B OLAP-kybax cpeacrBamu Loginom) . .

@opMbl U METOABI MPOBEACHUS 3aHATUI MO TeMe, MPUMEHsSEMble 00pa3oBaTeIbHBIE
TEXHOJIOTUH: JICKIIUSI, IPAKTUICCKUE 3aJaHHsI, KOMIIBIOTEPHOE MOJICITMPOBAHUE, METO]T aKTUBHOTO
00y4eHHs — «KOH(EepEeHLIU».

Buapl caMOCTOSTENIBHOW TMOATOTOBKH CTYIEHTOB IO TEME: U3YyYCHHE TEOPETUYCCKHX
BOIIPOCOB, KOMIIBIOTEPHOE MOJICTTUPOBAHHE.

Tema 4 Buzyanusayusa Oanusix 8 cucmemax OUusHec-aHaiu3ad.

Copepxanne Tembl: Bunpl u Gopmbl BHU3yanu3aluu aTOMAapHBIX W arperupOBaHHBIX
JnaHHbIX. MHCTpYMEHTBI BU3yallU3allii aTOMapHbBIX U arperupOBAaHHbBIX JIAHHBIX . .

@opMbl U METOJbI NPOBEACHHS 3aHITUN MO TeMe, MpPUMEHseMble 00pa3oBaTeIbHbIC
TEXHOJIOTHH: JICKIUS, IPAKTUYCCKUE 3aHSATHS, METOJI aKTUBHOTO OOYUEHHUS — «MacTep-KIIAcCy,
KOMIIBIOTEPHOE MOJICTMPOBAHUE, METO]I aKTUBHOTO O0yUEHUS — «KOH(PEPEHLIH.

Buabl camMocTosTENIbHOM MOATOTOBKM CTYACHTOB IO TEME: M3YyYEHUE TEOPETHUYECKUX
BOIIPOCOB, KOMITBIOTEPHOE MOJICTUPOBAHHE.

Tema 5 Cmpykmypupoganue OaHHbIX 8 CUCIEMAX OU3HeC-aHaIu3A.

Conepxanne Tembl: CTpyKTypupoBaHHE W (OpMATHPOBAHHE MHOTOMEPHOTO MAacCHBa
JAHHBIX JUI1 3arpy3Kd B CUCTEMY XPaHEHHs, CO3JlaHUE BUPTYaIbHOW BUTHPUHBI JIAHHBIX
cpeactBamu Loginom. [lpumenenne nactpymeHToB Loginom juis npenBapuTenbHON 00paboTKH
Y OCYUCTKU JaHHBIX. CTPYKTypHUpPOBAaHHE IIPOEKTA. .

@opMBl U METOJIbI IPOBEACHHS 3aHITUA MO TeMe, NMpUMEHseMble OOpa3oBaTesbHbIE
TEXHOJIOTUH: JIEKLIUS, IPAKTUYECKHE 3aHATHUS, METOJ] aKTUBHOI'O OOYYEHUS — «MacTep-KiIaccy,
KOMITHIOTEPHOE MOICTTMPOBAHNE, METO]] aKTHBHOTO O0YUEHUS — «KOH(PEPEHIUS.

Bunel camMocTOATENBHOM NMOATOTOBKM CTYAEHTOB II0 TEME: M3YYEHHE TEOPETUYECKHX
BOIIPOCOB, KOMIIBIOTEPHOE MOJIEIUPOBAHHUE.

Tema 6 Ananumuueckas 06pabomrka OAGHHBIX 8 CUCmemMax OusHeC-aHaIu3d.

Copepxanne Templ: POpMUPOBAHUE AHAIUTUYECKOTO MOAYJS, CLIEHApHs AHAJIUTHKU B
pamKax npoekTa (peanusauus cpeacrsamu Loginom) .

@opMbl U METOABI IMPOBEACHUS 3aHATUH MO TeMe, NpUMEHseMble 0O0pa30BaTelbHbIC
TEXHOJIOTHH: JIEKIHS, IPaKTUYECKUE 3a/1aHNUs1, KOMIIBIOTEPHOE MOJEIMPOBAHNE, METO]T aKTUBHOT'O
oOyueHust — "mMacrep-kiacc".

Bunel camocToSITENbHOM MOATOTOBKH CTYAEHTOB IO TEME: M3YYEHHE TEOpPeTHYECKHX
BOIIPOCOB, KOMIIBIOTEPHOE MOJIEITMPOBAHUE.

5 Meroauveckne YyKazaHusl AJds1 OOYyYAKOINMXCH MO M3YYEHHI0 M PpPeau3aluu
AMCUUIIMHBI (MOIYJIs1)

5.1 Mertoanueckue peKOMeHAAUMH OOYYAWIIUMCS MO0 M3YYEHUI0 IUCUMIUVIMHBI H 10
00ecreYeHN 0 CAMOCTOSITEJILHOM PadoThI

HucuumuimHa «TexHonoruu npeacrasienus JaHHeIxX (BI)» u3yyaercs B COOTBETCTBUH CO
CTPYKTYpOil u copepxaHueM Kypca. [lociaenoBaTenbHOCTh TEM MPUBEIEHA B COOTBETCTBYIOIINX
paznenax PIIJI. JlanHyto mocienoBaTelbHOCTE HEOOXOIMMO CTPOTO BBIIEPKHUBATb.

B pamkax u3ydeHHsi Kypca pelalTcs CIeIyIOIIHe 3aJadd MOATOTOBKH 00y4aeMoro K
npodecCHOHATBLHOMN 1A TeTbHOCTH:

- U3Y4YEeHHE TEOPETHUUYECKUX OCHOB JUCIMIUIMHBL, €€ CBSA3H C JIPYTUMH HAIlPaBICHUAMU U
OTpacisiMHU 3HaHUH;

- U3y4YEeHHE METO/I0B MOJIETUPOBAHUS;



- (opMHUpOBaHME HABBHIKOB pPAa0OTHI C MPHUKIAAHBIM HPOTPAMMHBIM OOECIIEUeHUEM,
aBTOMATU3UPYIOLUM pa3paboTKy MOAEIEH U /WK BBIYUCIUTEIbHBIE TPOLEAYPHI;

- pa3BUTHE YMEHHH CBS3aHHBIX C HCIOJB30BAaHHEM Y4YeOHBIX MaTEpUANOB H
MH(POPMALIMOHHBIX PECYPCOB.

Hns  ¢opMupoBaHHs  HEOOXOOMMBIX  TEOPETHMUYECKMX  3HAHUH  HACTOSTEIHHO
PEKOMEHIyeTCsl MCII0JIb30BaTh JINTEPATYPY, HPEUIOKEHHYIO B pa3/iele «OCHOBHAs JUTEpaTypa
PYII.

JUJ1s1 yCTIENIHOTO OCBOEHMSI AUCLHUIUIMHBI HEOOXOAUMO BBIIIOJIHEHHUE CIEAYIOIINX YCIOBUI:

- U3y4eHHE JICKIIHOHHOTO MaTepHana;

- WCIOJb30BaHMA JUId CaMOIIOJrOTOBKM M BBIIOJHEHHUS CAMOCTOSITENIBHBIX 3a/aHuil
PEKOMEH/I0BAaHHBIX Y4EOHBIX MOCOOHMH U ICTOUHUKOB;

- 0e3ycioBHOE 3HaHME NPOPECCHOHATIBHBIX CTAHAAPTOB (CTAHAAPTOB TEPMHHOB,
CTaHJAPTOB MOJICIIMPOBAHUS, CTAHIAPTOB MPOCKTUPOBAHUS U T.11.);

- TEOPETUYECKOM MOATOTOBKE K HaYaJly BBIMOJIHEHUS NPAKTHUECKUX 3aJJaHUM;

- npu ucnoip3oBanuu IIIIO cTymeHT AOKEH H3Yy4UTh WHCTPYKLHUIO IIOJH30BATEIS,
paspaboTtaHHble kKak pazpaborunkoM I1I10, Tak u nmpenonaBaTenem.

[IpakTryeckne 3amaHUsl pacHpeAeiieHbl 1O TeMaM. VICXOQHBIMH JaHHBIMH IS
KOMITBIOTEPHOI'O MOJICJIMPOBAHUS SBJSIIOTCA ydeOHble 3amaud. OJHAKO YyKa3aHHbIE 3aJaud
MOCTPOCHBI Ha PEATBbHBIX JaHHBIX, TOJYYCHHBIX U3 OTKPBITHIX HCTOYHHKOB.

MeToanyeckue peKOMeH/IALHH 110 OPTaHU3ALMH CAMOCTOSITeIbHOM PadoThI

Ilepeyensb U TEeMAaTHKA CAMOCTOSATEIbLHBIX Pa0OT CTY/A€HTOB IO JHCIHUILIHHE:

Pazgen 1.

1) AHanu3 METOAMKH OLEHKH aHATUTHYECKUX IIaT(GOpM M MOCTPOCHUS «Marn4ecKoro
KBaJ[paHTa»;

2) OuenuBanue [10 OusHec-aHaNIM3a OT POCCHUCKHUX BEHIOPOB M0 MeToauke Gartner

Paznen 2.

1) Pabora ¢ urardopmoii Power BI Desktop (Microsoft) /Loginom. OcBoeHue 3arpy3ku
JAHHBIX 1 METOJIOB BU3YyallU3alluH;

2) Metobl npeaBapuTeIbHOM 00pabOTKU NaHHBIX, peainn3oBanHbie B Power Bl Desktop
(Microsoft) /Loginom;

3) Amnanutudeckas oOpaborka naHHbBIX cpeactBamu Power BI Desktop (Microsoft)
/Loginom..

Paznen 3.

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

2) ®opmMHUpoBaHHE MHOTOMEPHOTO MacCUBa AAHHBIX Ul 3a/JaHHOM NMpeAMETHONW obiacTu
JUTS 3aTPy3KH B XPAHWIIAIIE CUCTEMBI OM3HEC-aHAIN3a

5.2 OcobennocTn opranu3anuu OOy4YeHHUs] JJI JHI € OrPAHMYEHHBLIMH BO3MOKHOCTAMM
310POBbSI 1 HHBAJINI0B

[Tpu HEOO6XOIMMOCTH 0OYUAIOIIMMCS U3 YHCIIA JIUL C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU
3/10pOBbs U MHBAIMJIOB (110 3asIBJICHUIO O0yYarOIIerocs) Mpe1ocTaBisercs yueoHas
uHpOpMaIKs B TOCTYIHBIX (pOpMax C yUeTOM UX UHANBUAYAIBHBIX MCUXO(PU3NIECKUX
0COOEHHOCTEH:

- JUISL TUI] C HApYIICHUSIMU 3pEHUs: B TIeyaTHOH (hopMe yBeMUeHHBIM IIPU(TOM; B hopme
SJICKTPOHHOI'O JOKYMCHTA, WHIAWBHUAYAJIbHBIC KOHCYJIbTalluH C IMPUBJICYCHUEM
TU(IOCYPIOTIEPEBOAUNKA; MHANBUAYAJIbHBIC 3aaHUs, KOHCYJIbTALUU U JP.

- JUIs1 JIU1 ¢ HApYILLIEHUSIMU CJIyXa: B leyaTHOU ¢opMme; B (hopMe 3JIEKTPOHHOTO JOKYMEHTA;
UH/IMBU/YyalIbHbIE KOHCYJIBTAIlMM C IPUBJICUYEHUEM CYpAONEPEeBOIUMKA; WHIAWBUIYyaJIbHBIE
3aJlaHusl, KOHCYJIbTAllUU U JIp.



- IUTs1 JTUIT C HApYLICHUSIMU OTIOPHO-BUTATEILHOTO alllapaTa: B euaTHo# ¢popme; B hopme
3JIEKTPOHHOI'O TOKYMEHTa; MHINBHUAYaJIbHBIC 3a1aHNs, KOHCYIbTALUU U OP.

6 ®oH/T OLIEHOYHBIX CPEICTB /1JIfl MPOBEIeHUS TEKYIIEero KOHTPOJIsI U MPOMeKYTOYHOMI
arTecTAlMU O0YYAKOIIMXCS 10 IUCHUIIMHE (MOLYJII0)

B coorBerctBun ¢ TpeboBanmsimu PI'OC BO mis arrectaumu oOydarommxcs Ha
COOTBETCTBHE HX NEPCOHAIBHBIX JOCTIDKEHHH IUIAHUPYEMBIM pe3yjbTaTaM OOYy4YEeHHUsS 10
JUCHUTUTMHE (MOAYIIO) CO3AaHbl (POHIBI OLIEHOYHBIX CPEACTB. THIIOBBIE KOHTPOJIBHBIC 3aJaHHS,
METOJIMYECKHE MaTepHaibl, ONpPECIIOINe IPOLEeIyphl OICHWBAHHUA 3HAHWHA, YMEHUH WU
HaBBIKOB, a TAK)KE KPUTEPUH U TIOKA3aTEIH, HEOOXOAUMBIE JIUIsl OLICHKU 3HAaHUH, YMEHUH, HABBIKOB
M XapaKTepusymome odTanbl (OpPMHpPOBAaHUS  KOMIICTEHIMH B  IPOIECCE OCBOCHUS
00pa3oBaresbHON MPOrpamMMmBbl, ripeAcTaBieHsbl B [Ipunoxenun 1.

7 Y4eOHO-MeTOAMYEeCKOe M HH(POPMALMOHHOE 0o0ecnieyeHue TUCHMIINHBI (MOLYJIs1)

7.1 Ocnoenaa numepamypa

1. TacanoB, 3.3. UHremnekTyalibHble CHUCTEMBI. Teopuss XpaHEHUS U TOUCKA
uHpopManuy : yuyeOHuK ansi By30B/ D.D.['acanoB, B. b. KynpsBues. — 2-e uza., ucnp. u
morm. — Mocksa : WsnmarensctBo [Opaiit, 2025. — 271c.— (Briciee obOpa3zoBanue). —
ISBN 978-5-534-08684-3. — Tekct : snekTpoHHbIH // OOpazoBarenbHas miuatdopma HOpait
[caiiT]. — URL: https://urait.ru/bcode/561948 (nara oopamenus: 18.06.2025).

2. Tlapdenos, 0. I1. TlocTpensiuoHHbIe XpaHWIUINA JAHHBIX . y4eOHOE MOCOOue st

By30B/ lO. Il [lapdenoB; mom wHayuHou penmaknmerr H. B. ITamymoBckoil. — Mocksa :
WznatenbctBo FOpaiit, 2025. — 97 c. — (Bricmiee o6pazoBanue). — ISBN 978-5-534-21173-3.
— Tekct : oanekrponsbli // OOpa3oBartenbHas mmiatrdopma HOpaiit [caiit]. — URL:

https://urait.ru/bcode/559502 (nara obpamenus: 18.06.2025).

7.2  /lonoanumenvnasa numepamypa

1. Ananu3 1aHHBIX : y4eOHMK 11 By30B / oJ penakiueit B. C. MxurapsHa. — MockBa :
WznatenberBo FOpaiit, 2025. — 448 ¢. — (Briciiee oopazosanne). — ISBN 978-5-534-19964-2.
— Teker : osnextpoHHbii // OOpa3zoBarenbHas miatgopma IOpaiit [caiit]. — URL:
https://urait.ru/bcode/560311 (nara obpamenus: 18.06.2025).

2. M3maiinos, A. M. CucteMsl OM3HeC-aHATUTHKY : yuyeOHoe ocobue / A. M. M3maiinos.
— Cawmapa : III'VTU, 2023. — 150 c.— Teker : 3neKkTpoHHbIN / JlaHb : 31I€KTPOHHO-
6ubmuoreunas cucrema. — URL: https://e.lanbook.com/book/411728 (nara oOparieHus:
17.06.2025). — Pexxum gocTyra: IjIsl aBTOPHU3. TOJIb30BaTEIIEH.

3. Cepenenko, H. H., MndopmarronHo-aHaTUTHYECKHE CUCTEMBI : ydeOHoe nmocooue / H.
H. Cepenenxo, K. B. Uepnsiesa, C. . AdanacbeBa. — Mocksa : KnoPyc, 2025. — 200 ¢c. —
ISBN 978-5-406-14030-7. — URL.: https://book.ru/book/956557 (nara o6pamenus: 18.06.2025).

— TeKCT : DIEKTPOHHBIN.

7.3 Pecypcot ungpopmayuonno-menekommynuxayuonnou cemu "Hnmepnem',
6Knuan npogeccuonanvhovie 06a3vl OAHHLIX U UHPOPMAUUOHHO-CRPAGOUHDbIE
cucmemsl (npu HeoOX00UMOCmU):

1. O6pasoparenbHas miathopma "FOPANT"

2. DnexkTpoHHO-Oubnuoreynas cucrema "BOOK.ru"

3. DrnektponHO-OMOMMOTEeYHas cucreMa "JIAHB"

4. Open Academic Journals Index (OAJI). [Ipodeccuonanbuas 6a3a maHHbIX - Pexxum
noctyma: http://oaji.net/



5. Ilpesunmentckas Oubnuoreka wuMm. b.H.Enpimaa (06a3a [maHHBIX —pa3iHyYHBIX
npodecCHOHANIBHBIX 00acTei) - Pexxum noctyna: https://www.prlib.ru/

6. Hudopmannonno-crpaBounas cucrema "Koncymprant Ilmoc" - Pexum noctyna:
http://www.consultant.ru/

8 MarepuajbHo-TeXHHYECKOEe oO0ecrevyeHne IUCHUIVIMHBI (MOAYJsl)) W MNepevYeHb
HH(OPMANMOHHBIX TEXHOJIOTHIi, UCMOJIb3yeMbIX MPH OCYIIECTBJEHHH 00pPa30BaTEJbLHOIO
npoiecca no AMCUMILVIMHe (MO1YJ/II0), BKJIIOYAsl MepevyeHb MPOrpaMMHOro odecrnevdeHust

OcHOBHOE O6ODVI[0BaHI/I€Z

e MynpTumenuitHeiii  kKoMIieKT Ne2 B cocraBe:mpoektop Casio XJ-M146,5kpan
180*180,xpernenne noToI0YHOE

e O6maunsiii Mmonutop 23" LG CAV42K

e O6maunsiii Morutop LG Electronics yepHblii +K1aBuaTypa+Mbliilb

e CrcremMa ay/IMOBH3YyaIbHOTO MPEICTaBICHUS HH(OpMAIIH

¢ Ycumurenb-pactupenenutesb Kramer VP-200N 1:2

IIporpamMmmHoe o0ecrieyeHue:

e Microsoft OfficeProffessionalPlus 2019 Russian
o Python




MUHOBPHAYKHU POCCHUN
BJIAJIUBOCTOKCKMII TOCYJIAPCTBEHHBI YHUBEPCUTET
HAYYHO-OBPA30OBATEJIbHBIN IIEHTP "MUCKYCCTBEHHBII UHTEJJIEKT"
@DOoH/] OLIEHOYHBIX CPEICTB
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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 MPOQeCcCHOHANBEHOH 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
PHUTMBIL, TEXHOJIOTUH U UHCTPYMEHTaJIbHbIE CPEeT
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 ¥ y4eOHO-TIPO(EeCCHOHABHYIO 1
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
€ ¥ BHEJPCHUIO 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 JOCTHXKEHHs KoMIieTeHnun | A I aToB 00y4YeHns
pe | pe Pesynbrar
3- | 3-
Ta | Ta
OIIK-5.1k : Opranusyet camoc CcopmupoBasieecs: cucremar
TOSITENBHYIO U KOJIIIEKTUBHYIO PII 3H | OCHOBHBIX NPUHIUIIOB IOCTPOE | MUECKOE 3HAHHE OCHOBHBIX MPU
HayqHO-MCCIENOBATENBCKYIO DA | o aH | HuSA MHOOPMAIOHHBIX CHCTEM | HIIMIOB MOCTPOCHHS MH(OpPMAI
00Ty JIJIs1 MPOBENCHUS UCCIIEO ne | OusHec-ananusa (Bl systems) VMOHHBIX CHCTEM OM3HEC-aHaIu3
BaHUH IO BEIPaOOTKE U BHEIPE a (BI systems)
HUIO MHHOBAIIMOHHBIX PEIEHHUI v BBICTPOUTH MPOIECC aHAIUTHYE
N CdopmupoBabieecs: cHCTeMar
B ob6mactu UKT P/l | me | ckoif 0OpabOTKH TaHHBIX B COO
MYeCKOe YMEHHE BBICTPOUTE TP
2 HU | TBETCTBHH C IEJHIO HCCIEOBAH .
o - oIlecC aHAIMTHIECKOi 0O6paboT




K1 JaHHBIX B COOTBCTCTBUU C I
CJIBIO UCCJICAOBAHUA

Pl

Ha | BHenpeHHMs U UCTIONB30BAHUS U
Bbl | HPOPMaIMOHHBIX CHCTEM OM3H
K ec-ananu3a (BI systems)

Cdopmuposagiieecs cucTeMat
MYECKOC BIIaJICHUC HABBIKAMU B
HEJIPCHUS U MCIIOJIh30BAHUS UH
(hOpMAIIMOHHBIX CHCTEM OM3HEC
-ananm3a (BI systems)

3 IlepeyeHb OLIEHOYHBIX CPE/ICTB

Tabnuiia 3amoyiHgeTCs B COOTBETCTBHH C pazaenom |1 Pabodeil mporpaMmbl TUCIUTUTHHBI
(Momyist).

Ta6mmma 3 — [lepedeHb OIIEHOYHBIX CPEACTB MO TUCIHILIAHE (MOIYITIO)

HanmMeHnoBaHME OIIEHOYHOTO CPENCTBA U TIP
KoHTponupyemble mianupyeMblie pe3 | KoHTponupyeMble TeMBbI [ excraienne ero 8 OC
YJIBTAThl O0ydeHUS WCTIUTUTHEI ITpoMesKyTouHas aT
Texylmuil KOHTPOJIb
TecTauus
Ounas popma 00yueHHS
P11 3Hanue : coBpeMeHHbIX Te | 1.1. MupoBoii ppIHOK 1po
XHOJIOTHH M apXUTEKTYp X | PaMMHOT0 00ecredeHus
paHEHUs TaHHBIX (ITO) 6uznec-ananuza (BI
systems) Magic Quadrant
. . Tecr IIpoext
for Analytics and Busines
s Intelligence Platforms (
HCClIeJOBaHHE KOHCAITHH
roBoi kommnanuu Gartner)
1.2. OLAP-TexHoMOTHSA I
Tecr IIpoext
peAcTaBIeHUS JaHHBIX
P/1 Vwmenue : paspabatbiBath | | 3. Arperuposatue 1oka T .
allrOPUTMbI U3BIICUEHUA U | 3areneii B OLAP-kyGax ecr POCKT
00pabOTKH JaHHBIX, IPUM T A =
SHUTEIBHO K IPeIMETHOM 6. - AHATITIHCCKAA 00pa T -
061aCTH OTKa JaHHBIX B CHCTEMA ecT POEKT
X OM3HEec-aHaIH3a
Pl Hagprx : CTPYKTYPUPOBAH | 1 2 OLAP-TexHOIOTHS IT Tect Mpoexr
Usi M IPESIBAPUTENBHON O | pencrapieHus AaHHBIX p
OpaboTKM JaHHBIX JJIS 3aT
PY3KHM B XpaHUIMIIA AaHH | 1.3. ArperupoBaHue mnoxa T
. ecT [Ipoext
BIX 3areneit B OLAP-kybax
P12 3HaHHUE : OCHOBHBIX TIPUH | 1 2 OL AP-TeXHOIOrHs I Teer ——
ITIOB MOCTPOCHUA MH(O | pesicrapienns naHHbIX p
PMAaIMOHHBIX CUCTEM OM3 T2 B
Hec-aHanm3a (BI systems) . DHsyanusallis IaHH
BIX B cUcTeMax Om3Hec-aH | Tecr IIpoext
anusa
P2 Ymenwe : BeicTpouTs mpo | 1.5. CtpykTypupoBaHue 1
Liecc aHAIMTHYeCKOoW 00p | aHHBIX B cuctemax om3ne | Tect IIpoext
abOTKN TaHHBIX B COOTBET | C-aHAJIM3a
CTBHH C IIEJIbIO HCCieNIoBa | 1.6. AHanuTHdeckas oOpa
HUA OoTka JaHHBIX B cucrema | Tect IMpoekr
X OM3HEC-aHaIM3a
P2 Hagbik : BHeapeHus u ucn | 1.4. Buzyanuzauus nqaHa
0JIb30BaHMs MH(GOPMALMO | BIX B cucTeMax OuzHec-aH | Tect IMpoekt
anusa




HHBIX CUCTEM OM3HEC-aHa
mm3a (BI systems)

1.5. CtpykTypupoBaHue 1
AHHBIX B CHCTEMax Ou3He
c-aHAJIN3a

Tect IIpoext

4 Onucanue npouexypbl OlleHUBAHUS

KauectBo copmupoBaHHOCTH KOMIETCHIIMA Ha JAaHHOM JTare OICHUBACTCS I10
pe3ysbTaTaM TEeKYIIUX U TMPOMEXYTOYHBIX aTTECTAIlUi MPH MOMOIIN KOJUYECTBECHHOH OICHKH,
BEIpaXCHHOW B Oamax. MakcuManbHas cymma OallioB Mo aucHumuinHe (Moaynto) pasaa 100

Oaytam.
Bun yueOHoI nesaTenbHOCTH OuenouHoE CPEACTEO
Tect ITpoext Htoro

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

CYMMa 6aJ'IJ'IOB, Ha6paHHBIX CTYACHTOM II0 BCEM BHaM y‘IC6HOI>i ACATCIIbHOCTHU B paMKax
JAUCHUIIIMHBI, ICPEBOAUTCA B OLICHKY B COOTBCTCTBHU C TaﬁHHHeﬁ.

Cymma 6ato
s O1ieHKa 10 TPOMEXK
YTOYHOI aTTecTaIi XapakTepucTHKa KadyecTBa CHOPMUPOBAHHOCTH KOMITETEHIIUU
O TUCITUILIA "
HE
CTyzeHT IeMOHCTPHUPYET CPOPMHUPOBAHHOCTD JUCIMILTHHAPHBIX KOMITCTEHIIH, 00Ha
PY)XKHBaeT BCECTOPOHHEE, CHCTEMAaTHYECKOE U TITy0OKOe 3HaHHe y4eOHOro MaTepraia
o191 10 100 «3a4TCHOY / , YCBOWJI OCHOBHYIO JINTEPATYPY ¥ 3HAKOM C JONOJHUTEIBHOHN JIUTEPATypOid, peKoMe
«OTJIINYHOY H/IOBaHHOHU IPOTPaMMOii, yMeeT CBOOOIHO BBIIONHATE NPAKTUIECKHE 3aJaHus, IIPe
YCMOTpEHHBIE TPOrpaMMOH, CBOOOIHO ONepHPYeT NPHOOPETEHHBIMH 3HAHUSAMH, yME
HUSIMH, IPUMEHSIET MX B CHTYALIHSIX OBBIIICHHON CIIOKHOCTH.
CTyzeHT IeMOHCTPUPYET CPOPMHUPOBAHHOCTD JUCIUTUTMHAPHBIX KOMIICTEHIHN: OCHO
o176 110 90 «3a4TeHO» / BHBIC 3HAHUSI, YMEHHUS OCBOCHBI, HO JIOIYCKAIOTCSI HE3HAYUTEIIbHBIC OIIHOKH, HETOYH
«XOPOLIO» OCTH, 3aTPYAHEHUS IPH aHATUTHYECKUX OIIepalnsiX, IepeHOce 3HaHUH U yMEeHUI Ha H
OBbI€, HECTAH/IAPTHBIE CUTYAIHH.
CryzieHT AeMOHCTPHpYeT CPOPMHUPOBAHHOCTD TUCHUIUIMHAPHBIX KOMIIETEHIIMI: B X0
«3a4TeHo» / JIe KOHTPOJIBHBIX MEPOTIPHATHI JOMYCKAIOTCS 3HAYNTENbHbIE OIINOKH, MTPOSIBISETCS O
or 61 10 75 «yIOBJIETBOPHUTENb | TCYTCTBHE OTAEIbHBIX 3HAHUH, YMEHUI, HABBIKOB IT0 HEKOTOPHIM IUCIUTLTHHAPHBIM K
HO» OMIIETEHIIHSM, CTY/ICHT HUCIBITHIBACT 3HAYUTENbHbIE 3aTPYIHEHHUS IPH OMIEPUPOBAHH
Y 3HAHWSIMU M YMEHHSIMH [P X MEPEHOCEe HA HOBBIC CHTYAIIHH.
(HE 324TCHOY / V cryaenra He ¢hOPMUPOBAHBI AUCHUILTMHAPHBIE KOMIIETEHIIUH, TIPOSBISIETCST HEZOC
ot 41 1o 60 «HEY/IOBJIETBOPUTE Y OpMHpOBA P - TP
TaTOYHOCTh 3HAHUH, YMEHH, HABBIKOB.
JILHO»
«HE 3aUTCHOY /
JlucuuniHapHble KOMIIETEHIIMY He copMupoBaHsl. [IposBisercs mojaHoe WK Ipak
ot 0 mo 40 «HEYJOBJIETBOPHTE o o
BHOY THUYECKH MTOJTHOE OTCYTCTBHE 3HAHHH, YMEHUI1, HABBIKOB.

S IlpumMepHbIE OLICHOYHBIE CPeACTBA

5.1 KoHTpoOJbHBIi TeCT

XpaHuwiuia JaHHbIX, Hcnoab3oBanne B Bl, npumenenne Loginom. TECT
CTpyKTypa JaHHBIX
Temoii uccnenoBaHus SBISIETCS CTOMMOCTH Ha 00pa3oBaTelIbHBIE MPOTPAMM B BBICIIUX

y4aeOHBIX 3aBefeHusx Poccuiickoit @Dexnepanuu.

Jlnst mpoBeneHUsT WCCIIEeNOBaHUS ObUIH

3arpy>KCHbI CJIICAYIOINNUEC JaHHBIC!

1. Oxkpyr;
2. Perwon;
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[ox;

Hacenenue (uen.);

3apabotHas 1uiara (pyo.);

HamnpagsieHue moaroToBKu;

BVY3;

Cpennuii 6aut EI'D y mocTynuBIIMX Ha MJIATHOW OCHOBE (€11.);
Cpennuii 6ain EI'D y moctynuBmmx Ha O10PKeTHOM OCHOBE (€11.);

10.3auncneno Ha TIaTHbIE MecTa (4Yed.);

11.Croumoctb 00y4yeHus (ThiC. pyo.);

12.3auncieno Ha 010PKETHBIC MecTa (4el.);

B xoHEYHOM HTOTE OBUIO PEIICHO OCTaBUTh JaHHBIC TOJBKO ¢ 2019 mox 2022 rr.
B kauecTBe MCTOYHUKOB MCXOHBIX JAHHBIX ObLTH MCTIOIH30BAHBI:

Poccrat — caiit denepanbHOil Ci1y>KOBI TOCYIapCTBEHHOM CTaTHCTUKH,
NPEOCTABIISIONINA OPHUIIMATBHYIO CTATHCTUKY KaK 110 CTPaHe B IIEJIOM, TaK H B pa3pese
PETHOHOB.

HSE — caiit Beicmieit [1Ikoab1 DKOHOMUKH, TPEAOCTABIISIONINN HHPOPMAIIHIO 10
UCCIICIOBAaHMSIM, B YACTHOCTH CBSI3aHHBIMU C LIEHAMH Ha 00pa30BaTeIbHbIC TPOrPAMMBI.
EMUCC (Fedstat) — caiiT oT MUHHCTEpPCTBa IM(PPOBOTO PA3BUTHUSA, CBA3H U MACCOBBIX
KOMMYyHUKauuid P®, npenocTaBistommil CTAaTUCTUKY IO CTPAHE B LIEJIOM U B pa3pese
peruoHoB. [laHHbIE COOMPAIOTCS ¢ PA3JIMYHBIX BEJIOMCTB U TIOATPYKAKOTCS HA CAMT.

HGCMOTpﬂ Ha TOT q)aKT, 4TO BCC BBIIICTICPCUYHUCICHHBIC HMCTOYHHMKHU B3aUMOCBA3AHBI,

JaHHBIE O HEKOTOPBIX IIOKAa3aTessX NPUCYTCTBYIOT TOJbKO Ha caiite BIID, Poccrare wim
EMUCC.

CpencrBamu Loginom Community co3aiiTe BATPUHY JaHHBIX (BUPTYaJIbHYI0) M OTBETHTE

Ha BOIIPOCHI.

B cnencTBuM rpoMO3IKOCTH BOIIPOCOB, BECh TECT pa3MeliieH B ¢aiiie "Kiroun"
Kpamkue memoouueckue ykasanus

M3yunTh UXOHBIE MACCUBBI JaHHBIX. BBIOpaTh U3MepeHus U PaKThl.

Co3znaTh BUPTyalIbHYIO BUTPUHY JJaHHBIX cpeacTBamu Loginom - mpoekT Loginom
Co3znate OLAP xyObl, 1 IpOBECTH BBIYUCICHHUS.

OTBeTUTH Ha BOIIPOCHI

Llkana oyenxu

Ne Basl OnucaHue

5 36-50 CTyzieHT BBINTOIHIII 33JaHIE B COOTBETCTBUH C TPeOOBAaHMUAMH, IEMOHCTPHPYET BEICOKUI yPOBEHB
3HAaHWI, YMCHUH W HaBBIKOB Hcnojb3oBanus [1110

4 21-35 CTyzieHT IeMOHCTPHUPYET JOCTATOUHBIH YPOBEHb 3HAHMH TEXHOJIOTHH MPEACTABICHHUS TaHHBIX, yMe
HUM ¥ HaBbIKOB Hcnosb3oBanus [1110.

3 11-20 CTy/IeHT IeMOHCTPHUPYET YMEHHs M HaBBIKM Ha 6a30BOM yPOBHE.

2 5-10 CTyIeHT IEMOHCTPHUPYET yMEHHs M HaBBIKM Ha yPOBHE HIKE 0a30BOTO.

1 0-5 CTyzeHTOM NPOSIBIISIETCS TIOJTHOE MM IPAKTHYECKH MTOJTHOE OTCYTCTBHE YMEHHI W HaBBIKOB, HO TIP
HCYTCTBYET Ha 3aHSTHSIX U MBITACTCS BBIIOJIHUTD 33/IaHUE.

5.2 TIpoekT

IIpoexTupoBanue u paspadorka BuptTyajabHoro X/l cpeacreamu Loginom, cuenapust

aHAJINTHYecKOH 00padoTKHU JaHHBIX

HCJ’IL MMPpOCKTa — ACMOHCTpANUd 3HAHUA OLAP Texnomor nu, YMCHI/Iﬁ NPUMCHATL KakK

IpeBapuUTeNbHyI0 00pabOTKYy JaHHBIX , Tak M MeTofoB datamining, HaBBIKOB pabOThHl ¢
aHanmuTHYecKo tuatdopmoit Loginom.

Hlazcu u 3a0auu npoekma



Br160op mpeameTHOM 00s1acTH (TaHHBIC, UCTIOIb3YEMbIE B MATHCTEPCKOM TUCCEPTAINH,
WHBIC TAaHHBIC)

OnpenenuTs BUBI YIETHBIX JaHHBIX, SMIIMPHUECKUE HAOIIOCHHS, IKCILTyaTHPyEeMbIe
MaCCHBBI JaHHBIX IPEMETHOM 001acTu. [y aHaM3a UCIIONIb3YIOTCS, B TOM YHUCII,
OTKPBITHIC UCTOYHHKH.

CdopmupoBaTh MHOTOMEPHBIH SKCILTYaTUPYEMBbIH MacCUB (MacCUBBI) TaHHBIX.
CTpyKTYypHpOBaTh IaHHBIE.

[TpoBecTn aHamM3 MaccuBa IaHHBIX (C MTO3UIMH UCCIIEIOBATEILCKUX 33/1a4, 3a/1a4
BeJicHUs OM3Heca, 3a7a49 aHam3a 3G PEeKTUBHOCTH ACSITEILHOCTH U TIPOYEE): BHIICIHUTh
O00BEKTHI M UX XapaKTEPUCTHKH, BBIICIIUTh TIOKA3aTENN PE3YJIbTATOB JACATEIIBHOCTH.
Onpenenutbs MeTalaHHBIE THIIEPKYOa: H3MEPEHHsI — TUIIBI JAHHBIX U (hopMaThI
npeAcCTaBICHHS, GaKThl (IIeJIeBbIC IEPEMEHHBIC) — THUIIBI JJAHHBIX, JOpMaThI
NPEJICTAaBICHUS, METO/IbI arperauy, YUCIo arperupOBaHHbBIX TOKA3aTeIeH.
CdopmupoBaTh Ou3HEC-MeTaIaHHbBIE: aTPHOYTHI 0OBEKTOB, TOKA3ATEIH MPEIMETHOM
001aCTH, BO3MOXKHBIE METO/IbI 00pabOTKH, SKCIIEPTHBIE 3aKITIOUCHHUSL.

3arpy3uTh JaHHBIX B loginom, GopMHUpOBAaTH MHOTOMEPHBIE MAaCCHBBI (MACCHB)
naHHbIX (dataframe), MCTIONB30BaTh PENSLIMOHHBIC CBSI3U MEXKAY OTACTHHBIMU
tabnuuamu. Chopmupoanne OLAP-ky0s1, u cpe3st OLAP-ky60B (351eMeHT «Kpocc-
Ta0IUIIAY).

[TpoBecTH KOPPEISAIMOHHBIN aHAIH3 TSl KOJIMYECTBEHHBIX MOoKa3aTeneil. CaenaTh
BBIBOZIBI O BO3MOKHOCTH MCIIOJIB30BAaHUS TIOKA3aTeNeH MPEINKTOPOB B MOJICIISX.
CpencrBamu loginom mocTpOUTh MOJICIH PETPECCHH, HEHPOCETEBBIE MOJICIH,
OOBSICHAIONINE U3MEHEHHE [EJIEBBIX TIEPEMEHHBIX.

10.CpencrBamu  loginom  peanm3oBaTh  KJIACTEPH3AIUI0  OOBEKTOB,  OIICHHUTH

3¢ (peKTUBHOCTH MPUMEHEHUS KIIaCTePU3ALIUU.

Kpamkue memoouueckue ykasanus
Tpebosanusn Kk ucxoOHbIM OAGHHBIM.
Hcxoomnvie dannvie 011 hopmMuposanusi MHO2OMEPHO20 MACCUBA OOJIHCHBL COOEPIHCAMb He

Menee mpex pasiniHblx ma6ﬂuu U3 HE 3a6UCUMDBIX UCMOYHUKOG.

Munumanovnvlie mpedosanus K cmpykmype cueHapus (MaKCUMAIbHO 603MONCHASA

oyenka 30 d6annos).

1.

B cuenapun 10mKHbI ObITH MUHMMYM JAB€ MOAMOAE/IH: IIOAMO/IENb 3arpy3KH,
MOAMO/IETh AHATUTHYECKON 00paboTKH;

JlaHHBIE JOIKHBI OBITH KOPPEKTHO 3arpy>KEHbl M KOPPEKTHO «OOBEIUHEHBI» B
MHOTOMEPHBIN BUPTYaJIbHBIH MAacCUB (MAacCHBbI) TaHHBIX. J{J1s1 3TOr0 HEOOX0AUMO
BbIOMpATh MHCTPYMEHTHI COOTBETCTBYIOIINE CTPYKTYPE BAalIUX JAaHHBIX;

B y3nax cuenapus 00s13aTeJIbHO JT0JKHBI ObITh IPEACTABICHBI: KYObl, pe3yIbTaThl
IpeJBapUTeNbHOI 00paboTKH, rpadUuKu IS Y37I0B aHATTUTHKY;

B noamonenu ananutudeckoit 00paboTKH JTOJKHBI OBITh peaIn30BaHbl MUHUMYM TpU
Moienu (aIropuTMa) aHAIMTUYECKOW 00pabOTKH M TIPEICTABIICHBI BHATHBIE
KOMMEHTapUu 1Jis pe3yapTata. KoMMeHTapun «IIpuBSA3bIBATH) MPSMO K
COOTBETCTBYIOILIEMY Y3ITy.

[Ipoekt MoxeT ObITh olieHeH Bbilie 30 6aI0B MPU BHINOJHEHUH MEPEYUCIEHHBIX HUXKE

YCIIOBHIA:

1.

Hcnonb30Banue TaHHBIX OOJNBIION Pa3MEPHOCTH, UCIIOJIb30BaHbI JaHHBIE OoJiee yeM U3
JIBYX HCTOYHUKOB;

['paMOTHO BBIITOJHEHHOE MTPEICTABICHHE UCXOIHBIX TaHHBIX U PE3yJIbTaToB (KyOHl,
JIUarpamMmbl). Bel MOJIHEHHBIN 9KCTIOPT pe3yabTaToB;



3. Pa3Ouenwue crieHapust Ha MOAYJI M COTIIACOBaHMS MOJTYJICH.

IIxana oyenku
LlIxana oyenku

Bamier

Omnucanue

41-50

CTyIeHT IeMOHCTPUPYET YMEHH Ha HTOTOBOM YPOBHE: CIIOCOOEH CBOOOIHO BBIIOJIHUTD 3aJaHUs
MpoeKTa, cBOOOTHO ONepHpyeT MPUOOPETEHHBIMH YMEHHUSIMHU, IPUMEHSAET UX B CUTYAIUSIX ITOBBIILIE
HHOM CJIO)KHOCTH.

31-40

CTyHeHT JACMOHCTPHUPYET YMEHHUS Ha CPEAHEM YPOBHE: OCBOWJI OCHOBHBIC YMCHUS U HABBIKH, HO 10
ITYCKAaIOTCsI HE3HAYUTECJIbHBIC OI_HI/I6KI/I, HETOYHOCTH, 3aTPYAHCHUA IIPHU aHAJIUTHICCKUX OIICpaluix,
TIEPEHOCE yMeHI/Iﬁ Ha HOBBIC, HECTAHIAPTHBIC CUTYaIlUN.

16-30

CTyzeHT IeMOHCTPUPYET YMEHHUS 1 HaBBIKM Ha 6a30BOM ypOBHE: JOIYCKAIOTCS 3HAUUTENbHbIC OIII
UOKH, TPOSBIISAETCSI OTCYTCTBUE OTAENBHBIX YMEHHH, HABBIKOB MO JUCIHUILIHHAPHON KOMIIETEHIHN,
UCIIBITBIBAIOTCS 3HAUUTENbHbIE 3aTPYIHEHHS IIPH ONIEPHUPOBAHIM YMEHHUSAMHU U IIPH UX NEpEeHOCe Ha
HOBBIEC CUTYallUH.

10-15

CTyHeHT JACMOHCTPHUPYET YMECHHS U HaBbIKU Ha YPOBHC HHKE 06a30BOroO: MPOSBIIACTCA 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
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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.
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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.
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Puc.2.2 Cuenapwmii moayins «TpanchopMmariusy» - 3arpy3ka v peiBapuTeIbHass 00paboTKa JTaHHBIX

=

Kands

1'.=I

S rrpages

x
H

g
1E

g

g
&
il

o
g
1

—l
|
-

Crta-ne

CnuRrme-E

—l
al
e

fa o LR

i e e v s ] e [ s [ e [

Puc.2.3 ®@parmeHT cueHapus MOAMOAEIN «3arpy3Ka»
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