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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:

- PACCMOTPEHHE COBPEMEHHBIX apXUTEKTYpP CHCTEM XpaHEHUsI JaHHBIX;

- HU3Yy4YCHHC MOﬂeHeﬁ MNpEACTAaBJICHUA IOAaHHBIX, HCIIOJB3YCMBIX B I/IH(I)OpMaI_II/IOHHBIX
cucTeMax OM3Hec-aHaN3a,

- HOJYUCHUC HABBIKOB 3any3KI/I\BbIpr3KI/I 6OJIBIHI/IX MAaCCHUBOB HOAaHHBIX, NPUMCHCHUSA
MHTEIJICKTYaJIbHBIX METOJIOB aHAJIN3a, HABBIKOB BU3YaJIM3allMU HCXOAHBIX JAHHBIX U PE3YJIbTaTOB
AHATUTHYECKONU 00pabOTKU

[TnanupyembIMH pe3ynbTaTaMi 00y4eHUs 0 JUCHHUILIMHE (MOIYJIIO), SBISIOTCS 3HAHHUS,
yYMEHMsI, HaBbIKU. [lepeueHp IaHupyeMbIX pe3ysIbTaToB OOydeHUs MO JUCUUIUIMHE (MOIYJIIO),
COOTHECEHHBIX C IUIAHHPYEMBIMU pe3yJbTaTaMH OCBOCHHs 00pa30BaTEIbHON MNpPOTrpaMMBl,
npezcTasieH B Tabnuue 1.

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

PesynbraThl 00y4YeHus 1O JUCIMILINHE
Kon u Konn
Haspanue hopMyIrpoBKa
OIIOII BO, hopmyHpoBKa HHIUKaTOpa Koz
COKpaliecHHOC KOMIIETCHIINI JAOCTHIKCHUS peE3yiib q)OpMyHHpoBKa pe3yibTara
KOMITETEHIINN
TaTa
09.04.03 OIIK-3 : Cnocoben | OIIK-3.1k : P1 3HaHHE | COBPEMEHHBIX TEXHOJIOTHU U
«[Ipuknangnas | aHamu3upoBath AHanuupyer APXMUTEKTYP XPaHCHUS TAHHBIX
nHPOpPMATHKa» | MPOPECCHOHANBHYIO | TpeOOBaHHS U Pl | VMenue | paspabGareiBaTh alrOpUTMEI
(M-I1H) UH(OPMAIHIO, Co311aeT U3BJICUEHUS ¥ 00pabOTKI
BBIJIEIIATD B HEl CIIeHapuH JTaHHBIX, IPIMEHHUTEIBHO K
IJIABHOE, WCTIONIb30BaHMS HpeIMETHON 006J1acTH
CTPYKTYpHpOBaTh, TEXHUICCKUX U PA1 HaBpik | cTpykTypupoBaHUs U
ohopMIITL 1 [IporpaMMHBIX MpeIBapUTEILHON 00paboTKH
MpEACTaBIIATL B CHUCTEM JaHHBIX JUIS 3aIPy3KU B
BUzE XPaHWINIIA TAaHHBIX
AHATUTHICCKUX OIIK-3.2k : P12 | 3HaHuWe | OCHOBHBIX NPUHIIUIIOB
0030poB ¢ dopmynupyet MOCTPOEHMSI HH(POPMAITOHHBIX
000CHOBAHHBIMH 000CHOBAHHBIE cucreM Om3Hec-anam3a (Bl
BBIBOJIAMH U BBIBOJIBI U systems)
PCKOMCHIAIMAMH pEeKoOMEeHaluu P12 | YMeHue | BbIcTpouTh IpoLecc
1o aHATUTHYECKOi 00paboTKn
IpeiaraeMbIM JIAaHHBIX B COOTBETCTBHU C
TEXHUYECKHUM H I[EJIBI0 UCCIIeIOBaHMS
NporpaMMHbIM P12 HaBrik | BHenpeHUs U UCTIOIb30BAHUS
PCOICHUAM I10 HHPOPMALMOHHBIX CUCTEM
npoduo o6usnec-ananusza (BI systems)
JIeSITeJIbHOCTH

B nmponecce OCBOCHUA OJUCHUINIMHBI PEIIAOTCA 3aJadd BOCIIMTAHUA TapMOHHUYHO

pa3BUTOM, MATPUOTUYHONW U COIMAILHO OTBETCTBEHHOW JTUYHOCTH HA OCHOBE TPAIHIIMOHHBIX
POCCHUHCKHX JTyXOBHO-HPABCTBCHHBIX U KYJIbTYPHO-UCTOPHUYCCKHUX IIEHHOCTEH, MPEICTaBICHHBIC
B Ta0nure 1.2.

Tabmuma 1.2 — [{eneBbie OpuEeHTHPHI BOCTTUTAHUS

®opMHpOBaHNe LICHHOCTEI

BocnuraresbHble 3a5a4n LeneBbie OpUEHTHPBI




@opMUpOBaHHE HAYYHOT0 MHPOBO33PEeHHS H KYJIbTYPbl MbIIIJICHHS

CDOpMI/IpOBaHI/Ie OCO3HaHUus ICHHOCTHU
Hay4YHOI'0 MUPOBO33PCHUA U KPUTUYCCKOI'O FyMaHI/BM CucteMHOE MEIIICHHE
MBIIIJICHUA

(I)OpMI/II)OBaHI/Ie KOMMYHHUKATUBHBIX HABBIKOB U KYJIbTYPbI OﬁllleHI/Iﬂ

®opMHupOBaHUE HABBIKOB ITYOIUIHOTO B3aumonomos u YMmenne paboTaTh B KOMaH/E U
BBICTYIUICHUS M TIPE3CHTANH CBOMX HIEH | B3aMMOyBaXKCHHE B3aUMOIIOMOIIIb

2 Mecto aucuMiiinHbl (MoayJs) B crpykrype OITIOII

Hannas qucuuminHa otHocutes K biiok 1 Quctumasl (Moaynn)

3. O0bem AuCHUNIMHBI (MOAYJIS)

O0bemM JUCHUIUIMHBI (MOAYJSl) B 3aYETHBIX EIUWHUIIAX C YKa3aHUEM KOJIMYECTBA
aKaJeMHYECKHX YacOB, BBIICICHHBIX Ha KOHTaKTHYIO paboTy ¢ oOywarommmucs (10 BHAaM
yueOHBIX 3aHATUI) U HA CAMOCTOATEIbHYIO padOTy, IPUBEIEH B TabauIe 2.

Tabnuna 2 — O61mas TpyJI0eMKOCTh AUCIUITITUHBI

Tpyno- O0BbeM KOHTaKTHOH paboTHI (dac)
Cemectp €MKOCTb
Hassanne g)(;) pl\:-i Hacrs I/IEIC:[ciO)C AynuTopHas Breayn- CPC ?:Til:?
OIIOII BO HZI‘; VII 3 cD(};p YAHTOp TOpHast —
03(1)()’) 3.E.) Bcero
nek. | npak. | ma6. | IMTA | KCP
09.04.03
IIpuxnangnas ODO MO1.b 4 4 33 8 24 0 1 0 111 €]
HH(pOpPMATHKA

4 CTpyKTypa U coiepKaHue M CUMILIHHBI (MO1YJIs1)

4.1 Ctpykrypa tucuuniunsl (Moay.as) miss O®O

Temarnueckuil IiaH, OTPAKAIOUIMI COJAEp)KaHUE AMCLMILIMHBI (IEPEYEHb PA3AEIOB U
T€M), CTPYKTYpUPOBAHHOE 10 BUJIaM Y4€OHBIX 3aHATHH C yKa3aHHEM UX 00bEMOB B COOTBETCTBUU
¢ yueOHBIM IJIaHOM, NpHBeJieH B Tabaule 3.1

Tabnuma 3.1 — Paznens! JUCHUIUIMHBL (MOAYJIS), BUABI YUeOHOU NEATENbHOCTH U (hOpMBI
TeKyero KoHTpods st OPO

Kon pe- Kon-Bo yacoB, oTBeieHHOE Ha
Ne HazBanune Tembl 3yJbTara
00y4eHus

dopma
Jlek [Ipakt JIa6 CPC TEKYIIEro KOHTPOJIS

MupoBo¥i peIHOK
POTrPaMMHOTO 00ecIieueHH s
(TTO) 6usHec-ananu3a (BI
systems) Magic Quadrant for
1 | Analytics and Business Pl 2 2 0 12 Tecr
Intelligence Platforms
(uccrenoBanne
KOHCAJITHHTOBO# KOMITAHUN
Gartner)




OLAP-TexHOIOTHSI P/1,
2 NPEACTABICHUS JaHHbIX PJI1, P/12 2 4 0 16 Tecr
ArperupoBaHue moxasarenei
3 B OLAP-ky6ax PA1, Pl 2 4 0 16 Tect
4 Busyanuszanust 1aHHBIX B PI2, P2 0 4 0 17 Tecr
cucTeMax OM3HeC-aHaIn3a
5 CTpyKTYpUpOBaHUE TaHHbIX B PIR. PII2 0 6 0 20 Tecr
cucTeMax OM3Hec-aHaIn3a
Amnanntrdeckas o6paboTka
6 | maHHBIX B cEcTeMax OM3HEC- PA1, P2 2 4 0 30 Tecr
aHanm3a
Hroro no Taéaunue 8 24 0 111

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

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

Coneprxanue TeMbl: MeToanka rccae1oBaHus sl HocTpoeHus «Maru4eckoro KBaJipanra
Gartner». Ilosunuu IIO Ousnec-ananuza (Bl systems) u paspaGoruunkoB Ha peiHke [1O.
Ouenusanue 110 Ou3Hec-aHaIM3a OT pOCCUMCKUX BEHJ0POB 10 MeToauke Gartner. .

@®opMbl U METOZABI MPOBEACHUS 3aHATUH O TEMe, MPUMEHSEMbIe 00pa3oBaTEIbHbBIC
TEXHOJIOTUH: JICKIHS, TPAKTUYECKHUE 3aHATH, KOMITBIOTEPHOE MOACTHPOBAHNUE.

Buapl caMOCTOSATENIBHOM MOATOTOBKH CTYIEHTOB IO TEME: M3YyYCHHE TEOPETUYCCKHX
BOIIPOCOB, KOMIIBIOTEPHOE MOJICITUPOBAHHE.

Tema 2 OLAP-mexnonoeus npeocmasneruss OGHHbIX.

Conepxanuie TeMbl: TEXHOJIOTHSI TPEACTABICHUS MHOTOMEPHBIX JTaHHBIX (CpeacTBaMu
Loginom) IIpeoOpa3oBaHne MHOTOMEPHOTO MaccHBa JaHHBIX B MHOroMepHblii OLAP-ky6(
cpenctBamu Loginom) . .

@opMbI U METOABI MPOBEACHUS 3aHATHUN MO TeMe, MPUMEHseMble 00pa3oBaTeIbHBIE
TEXHOJIOTUH: JIEKIHS, TPAKTUYECKHE 3aHATH, KOMIIBIOTEPHOE MOEINPOBAHHE.

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

Tema 3 Aepecuposanue nokazameneti ¢ OLAP-kybax.

Copep:xanue TemMbl: MeTobl arperupoBaHus Nmoka3aTesel A MHOTOMEPHBIX MacCUBOB
JNaHHbIX. ArperupoBanue nokasareneit B OLAP-ky6ax cpeactsamu Loginom) . .

@®opMbl U METOJbI NPOBEACHMS 3aHITUH MO TeMe, NMpPUMEHseMble 00pa3oBaTeIbHbIC
TEXHOJIOTMH: JICKLHUs, IPAKTUYECKUE 3aJaHUs, KOMIIBIOTEPHOE MOJEIUPOBAHNUE, METOL AKTUBHOT'O
00ydeHus1 — «KOH(]EepeHIIHSI.

Bunabl caMOCTOATENBHOM MOATOTOBKM CTYAECHTOB IIO TEME. HU3y4EHUE TEOPETHUYECKUX
BOIIPOCOB, KOMITBIOTEPHOE MOJCIIUPOBAHNE.

Tema 4 Buszyanuzayus 0Oannvix 6 cucmemax OusHec-anaiusa.

Conepxxanue TeMbl: Bunuel 1 QopMbl BU3yaaM3allMM aTOMApHBIX M arperupoBaHHBIX
JTaHHBIX. IHCTpYMEHTHI BU3yall3allii aTOMapHbBIX U arperipOBaHHBIX TAHHBIX . .

@opMbl U METOABI MPOBEACHUS 3aHATUI MO TeMe, MpPUMEHseMble 00pa3oBaTeIbHbIE
TE€XHOJIOTHH: JIEKIUs, IPAKTUUYECKHE 3aHATHUS, METOJI aKTUBHOTO OOYUEHHUS — «MacTep-KIJIaccy,
KOMITbIOTEPHOE MOIETTMPOBAHNE, METO/] AKTUBHOTO 00YUEHUS — «KOH(PEPEHIU».

Bunel camocTosTenbHOM MOATOTOBKH CTYACHTOB IO TEME: H3YYEHHE TEOpPeTHYECKHX
BOIIPOCOB, KOMIIBIOTEPHOE MOJIEIIMPOBAHHUE.

Tema 5 Cmpykmypuposanue OaHHbIX 6 cucmemax OusHec-aHaIu3d.



Conepxxanne Tembl: CTpyKTypupoBaHUE U (OpMATHPOBAHHE MHOTOMEPHOTO MAacCHBa
JAHHBIX JUIS 3arpy3KH B CHUCTEMY XpAaHEHHS, CO3/laHHE BUPTYaIbHOW BUTHPHHBI JaHHBIX
cpeactBamu Loginom. [lpumenenne nactpymenToB Loginom i npenBapuTenbHOR 00paboTKu
¥ OCUUCTKHU JaHHBIX. CTPYKTYpUPOBAHUE ITPOCKTA. .

@opMbl U METOABI MPOBEACHUS 3aHATUH MO TeMe, NMpPUMEHseMble 00pa30BaTENIbHBIC
TEXHOJIOTUH: JICKIUS, IPAKTUYECKUE 3aHATHUS, METOJ] aKTUBHOTO OOYYEeHHSI — «MacTep-Kiaccy,
KOMITBIOTEPHOE MOJICTTMPOBAHNE, METO]] AKTUBHOTO 00YUEHUS — «KOH(PEPEHIUS».

Buzmpl caMOCTOSTENbHOM MOATOTOBKH CTYAEGHTOB IO TeMe: M3y4YeHHE TEOPETHUECKHX
BOIIPOCOB, KOMITBIOTEPHOE MOJIEJINPOBAHUE.

Tema 6 Ananumuyeckas 06pabomxka OaHHbIX 8 CUCEMAaX OU3HeC-AHANU3A.

Conepxxanue tembl: POpMUPOBAHME AHATUTHUUYECKOIO MOJIYJIsl, CLEHApHs aHAIUTHKU B
paMKkax mpoekTa (peanuzanus cpeactsamu Loginom) .

@®opMbl U METOABl IMPOBEACHUS 3aHATUH IO TeMe, IpUMEHseMble 00pa30BaTelIbHbIC
TEXHOJIOTUH: JICKLIUS, IPAKTUYECKUE 3aJaHHsI, KOMIIBIOTEPHOE MOJICTIMPOBAHUE, METO]T AKTUBHOTO
0o0ydeHus — "Macrep-kiacc'.

Buasl caMOCTOSATENBHOM MOATOTOBKH CTYIEHTOB IO TEME: M3yYCHHE TEOPETUYECKHX
BOIIPOCOB, KOMIIBIOTEPHOE MOJEIUPOBAHUE.

5 Meroauyeckne YyKa3aHUsl A OOYYAKOIIMXCH MO0 M3YYEHHI0 M Ppeau3aluu
AMCUUIIMHBI (MOIYJIs1)

5.1 Meroanyeckue peKOMEHIANMHM O0YYAalOIIMMCH 10 H3YYeHHI0 IMCHUIUIMHBI W 1O
o0ecrne4YeHNI0 CAMOCTOAITEILHOM PadoThl

Hucuunnuna «TexHonmoruu npencrasieHus AaHHbIX (Bl)» u3yuaercs B COOTBETCTBUU CO
CTPYKTYpO# U cojepxaHueM Kypca. [lociaenoBaTenbHOCTh TEM MPUBEEHA B COOTBETCTBYIOIINX
paznenax PIIJI. JlanHyro mociaenoBaTeIbHOCTh HEOOXOAUMO CTPOTO BBIICPKUBATH.

B pamkax m3ydeHUs Kypca pemraroTcs CIeAyIoIHe 3aJadd MOJIrOTOBKH 00y4aeMoro K
npodhecCuOHaNBHOM NeSTeNbHOCTH:

- U3YUYCHUC TCOPCTUUCCKHUX OCHOB AVWCHUILINHBI, €€ CBA3U C APYTrUMH HAIIPaBJICHUSAMU U
OTpacyIsIMH 3HAHMUIA;

- I3y4YCHHE METOJIOB MOJICITHPOBAHUS;

- (opmupoBaHNEe HABBHIKOB padOThl C MPUKIATHBIM MPOTPAMMHBIM OOECIIeUEHHUEM,
AaBTOMATHU3UPYIOIIMM pa3paboTKy MoJeel U /WK BBIUNCIUTEIbHBIE TPOLEAYPbI;

- pa3BUTHE YMEHHMH CBS3aHHBIX C HCIIOJB30BAHUEM YUYEOHBIX MaTepHalioB U
WH()OPMAIIMOHHBIX PECYPCOB.

Jns  dopMupoBaHHs  HEOOXOJUMBIX  TEOPETHMYECKHX  3HAHMM  HACTOATEIHHO
PEKOMEHAYETCS MCIIOIb30BaTh JIUTEPATYPY, MPEUIOKEHHYIO B pa3zielie «OCHOBHAsS JIUTEpaTypay
PVII.

I[J'Ifl YCI€IIHOTO OCBOCHUA AU CHHUITIIMHBI HGO6XOI[I/IMO BBITTIOJTHCHUE CICAYIOIIUX YCJ'IOBI/II\/'II

- U3y4YeHHe JEKIMOHHOTO MaTepurana,

- HCIOJB30BAHUA I CaAMOIIOATOTOBKH U BBIIIOJHCHUA CaMOCTOATCIIBHBIX 3ajlaHI/II\/'I
PEKOMEHIOBAaHHBIX Y4eOHBIX TOCOOHI U UCTOYHUKOB,;

- 0e3ycioBHOE 3HaHHWE NPOPECCHOHATBHBIX CTAHAAPTOB (CTAaHAAPTOB TEPMHHOB,
CTaH/JapTOB MOJECTUPOBAHUS, CTAHIAPTOB TPOSKTUPOBAHUS U T.11.);

- TeopeTqucxoﬁ IMOATOTOBKE K HaAYAJ1y BBIITOJIHCHUA MMPAKTHYCCKUX SallaHI/Iﬁ;

- npu ucnonb3zoBaHuu IO cTymaeHT MOMKEH W3YYHTh WHCTPYKIUIO TOJIB30BaTEINs,
paspaborannbie Kak pazpadorunkom [1I10, Tak u npenogaBaTenem.



[IpakTudeckue 3amaHus pacrpeieNeHbl MO TeMaM. VICXOMHBIMH JaHHBIMH  JUIS
KOMIIBIOTEPHOT'O MOJIEJIMPOBAHUS SBJSIOTCS ydeOHble 3aaaud. OAHAKo YKa3aHHBIE 3aJadyul
MOCTPOCHBI HA PEANTbHBIX JAHHBIX, TOJYYEHHBIX U3 OTKPBITHIX HCTOYHUKOB.

MeToanyeckne peKOMEHIAIUN 110 OPraHU3AIUN CAMOCTOSITEILHOM padoThI

IlepeueHb U TeMATHKA CAMOCTOSATEIBLHBIX PA0OT CTYI€HTOB MO TUCHUILIHHE:

Pazgen 1.

1) AHanu3 METOAMKH OLEHKH aHATUTHYECKUX IIaT(GOpM M MOCTPOCHUS «MAarn4ecKoro
KBaJIpaHTay;

2) OuenuBanue [10 Ou3Hec-aHaIM3a OT POCCUIICKUX BEHA0POB Mo MeTo ke Gartner

Paznen 2.

1) Pabora ¢ urardopmoii Power BI Desktop (Microsoft) /Loginom. OcBoeHue 3arpy3ku
JAHHBIX U METOJIOB BU3YalIU3allHH;

2) Metobl npeaBapuTeIbHOM 00pabOTKU NaHHBIX, peann3oBanHbie B Power Bl Desktop
(Microsoft) /Loginom;

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

Paznen 3.

1) Iouck maHHBIX (KIIOYEBBIX MapaMeTpoB, MOKazaTesei) /uis 3aJaHHON MpeIMEeTHON
obnacru;

2) ®opmupoBaHre MHOTOMEPHOTO MacCHUBa JIaHHBIX JJIS 3aJJaHHON MpPEeAMETHON 001IacTH
JUTSL 3aTPy3KH B XPAHWINIIE CUCTEMBI OM3HEC-aHAIN3a

5.2 OcobennocTn opranu3anuu OOy4YeHUsl JJIs JHI € OrPAHMYEHHBLIMH BO3MOKHOCTAMM
310POBbs U HHBAJIUI0B

[Tpn HE0OXOMUMOCTH 00YUYAIOIIUMCS U3 YUCIIA JIUIL C OTPAHUYEHHBIMUA BO3MOKHOCTSMHU
3/10pOBbsI U MHBAIMJIOB (110 3as1BJICHUIO O0Y4aIOUIErocs) MpeaocTaBisieTcs yueoHas
uH(pOpMaIKs B TOCTYIHBIX (JOPMaX C YUETOM UX MHAUBUIYATBHBIX ICUXO()U3NIECKUX
0COOEHHOCTEH:

- JUIS JTUL] C HapYIICHUSIMU 3pEHUs: B TIeyaTHOH (hopMe yBeIMUeHHBIM IIpU(TOM; B hopme
AIIEKTPOHHOTO  JOKYMEHTa; WHAMBHUIYaJIbHbIE  KOHCYJIbTAallMd  C  IPHUBICYCHHEM
TU(IIOCYPIOTIEPEBOAUMKA; MHANBUAYAJIbHBIE 3aaHUs, KOHCYJIbTALUU U JP.

- JUIs JIUL C HApYLLIEHUSIMU CJIyXa: B leyaTHOU ¢opMe; B (hopMe 3JIEKTPOHHOIO JOKYMEHTA;
WHIVBUAYAJIbHbIE KOHCYJIbTALIMM C TPUBJICYEHUEM CYpPAONEPEBOJYMKA; WHIMBUIYyaJIbHBIC
3a/laHusl, KOHCYJIbTALUU U JIp.

- JUTs1 JTUI] C HApYLIEHUSIMU OTIOPHO-/IBUTAaTENILHOTO alllapaTa: B eyaTHo# ¢popme; B hopme
AJIEKTPOHHOIO JOKYMEHTA; MH/IMBUyaJIbHbIE 3aJJaHUs, KOHCYJIbTALlUU U JIp.

6 ®oHX OLEHOYHBIX CPEACTB JJIfl MPOBEIeHUsI TEKYILIEero KOHTPOJISI U MPOM e5KYyTOYHOM
arTecTalMy O0YYAKOIIMXCH M0 AMCHUIIMHE (MOAYJII0)

B coorBerctBun ¢ TpeboBanmsMu PI'OC BO s arrectauuu oOydaromuxcst Ha
COOTBETCTBUE HX IMEPCOHAIBbHBIX JOCTH)KEHUN IUIAHUPYEMBIM pe3ylbTaTaM OOYy4eHUs 110
JUCHUTUTMHE (MOAYINIO) cOo37aHbl (POH/IBI OIICHOUHBIX CPEACTB. THUIOBbIE KOHTPOJIBHBIE 3a/1aHus,
METOJAMYECKUE MATEpHUasbl, ONPENEISIIONME IPOLEAYPhl OLICHUBAaHUSA 3HAHWM, YMEHHMU U
HaBBIKOB, a TAK)KE KPUTEPUH U TIOKA3aTe I, He0OOXOAUMBIE [T OLICHKH 3HAaHUH, YMEHUH, HABBIKOB
U XapakTepusywoluue dTanbl (HOpPMUPOBAHMS KOMIIETEHIMH B  MpPOLECCE OCBOEHUS
o0pa3oBaTebHON MPOTrpaMMBl, TipezcTaBieHsl B [Ipunoxenun 1.



7 Y4eOHO-MeTOAMYECKOEe M HH(POPMALMOHHOE 0O0ecneuyeHue TUCHUILINHBI (MOYJIs1)

7.1 Ocnoenas numepamypa

1. Ananw3 naHHBIX : yueOHUK JU1s By30B / o penakiueid B. C. MxurapsiHa. — Mocksa :
WznatenbcrBo FOpaiit, 2026. — 448 ¢. — (Bricuiee oopazosanne). — ISBN 978-5-534-19964-2.
— Tekcr : onexktponHwiid // OOpa3zoBatenbHas maatdopma HOpait [caiit]. — URL:
https://urait.ru/bcode/583032 (mnara obparmienus: 19.05.2026).

2. TacanoB, D.D. WHTemnekryanbHble CHCTEMBbI. Teopus XpaHEHHUS U IOUCKA
uHpopmanuu : yueOHuK ans By3oB/ . 3. Tl'acanoB, B.b. KynpsBues. — 2-¢ u3g., ucnp. u
norn. — Mocksa : HWznarensctBo [Opaiit, 2025. — 271 c.— (Briciiee oOpazoBaHue). —
ISBN 978-5-534-08684-3. — Tekcr : anekrponusii // Obpa3zoBarenbHas miardopma FOpaiit
[caiiT]. — URL: https://urait.ru/bcode/561948 (nara obpamenus: 01.09.2025).

3. CpenctBa u cucteMbl 00padOTKH, XpaHEHHUs U Niepeayd HHpopManuu : yueOHuk / B.
T. Epemenko, H. A. I'muakun, P. B. Tperyoos [u np.]. — Open : OI'Y umenu U.C. Typrenena,
2023. — 360 c. — ISBN 978-5-9929-1399-6. — TekcT : 3neKTpoHHbIH // JIaHb : 3IEKTPOHHO-
ouOmmoreuynas cucrtema. — URL: https://e.lanbook.com/book/409517 (nmata oOpareHus:
25.05.2026). — Pexxum octyrma: ajis aBTOpHU3. M0JIb30BaTENICH.

7.2  Jlonoanumenvnasa numepamypa

1. Bacunwes, E. II. WnTennexryanbHblii aHaau3 JAaHHBIX B TEXHOJOTHSAX NPUHATHUS
pemenuii : yuebHoe nocodue / E. I1. Bacunbes, B. 1. OpemkoB. — Pszans : PIPTY, 2023. —
180 c¢. — ISBN 978-5-7722-0344-6. — Texkcr : 57eKTpoHHBIN // JlaHb : 3JIEKTPOHHO-
oubmuoreuynass cucrema. — URL: https://e.lanbook.com/book/380378 (mara oOpamieHus:
25.05.2026). — Pexxum ocTyrma: ajis aBTOpHU3. MOJIb30BaTENICH.

2. Hansn, D. I'. lannble: xpanenue u oopadotka : yueOnuk / 3.I'. lagsH. — Mocksa :

NHOPA-M, 2026, — 205 «c¢. —  (Beicmee o6OpazoBanme). —  DOI
10.12737/textbook_5cf8c7f2b8cdb8.06963680. - ISBN 978-5-16-021135-0. - Tekcr
anektpoHHbldi. - URL:  https://znanium.ru/catalog/product/2214875 (mata oOparmeHus:
31.05.2026)

3. H3maiinos, A. M. Cuctembl OM3HEC-aHAMTHKY : yaeOHoe mocoore / A. M. M3maiinos.
— Camapa : III'VTHU, 2023. — 150 c.— TekcT: anekTpoHHBIN / JlaHb : 3JIEKTPOHHO-
oubmmoteuynas cucrtema. — URL: https://e.lanbook.com/book/411728 (mata oOparieHus:

25.05.2026). — Pexxum mocTyma: i aBTOPH3. MOJIb30BATEICH.

4. HectepoB, C.A. ba3pl pgaHHBIX : Y4eOHMK ¥ TIPAaKTHKyM s By30B /
C. A. HecrepoB. — 2-e u3f., mepepad. u gomn. — Mocksa : WUznatensctBo IOpaiit, 2026. —
258 c. — (Bpicmee oOpaszoBanue). — ISBN 978-5-534-18107-4. — Tekcr : 31eKTpOHHBIN //
ObpazoBarenbHas 1iatgopma HOpaiit [caiit]. — URL: https://urait.ru/bcode/583591 (nara
obparmenus: 19.05.2026).

7.3 Pecypcot ungpopmayuonno-menekommynuxayuonnou cemu "Hnmepnem',
6KII04aAn npogeccuonanvhvle 06a3vl OAHHLIX U UHDOPMAUUOHHO-CRPABOUHDIE
cucmemsl (npu HeoOX00UMOCmUL):

1. O6pasoparenbHas miarhopma "FOPANT"

2. DnextpoHHO-OMOMMoTeyHas cucrteMa "ZNANIUM.COM"

3. DrektponHO-OMOMMOTEeYHas cucreMa "JIAHB"

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

5. Ilpesunmentckas Oubnuoreka wuMm. b.H.Enpimna (0a3a [maHHBIX —pa3iHyuHBIX
npodeCcCHOHANIBHBIX 00acTei) - Pexxum nocryna: https://www.prlib.ru/

6. Hudopmaunonno-crpaBounas cucrema "Koncymbrant Ilmoc" - Pexum poctyna:
http://www.consultant.ru/



8 MarepuajbHo-TeXHHYECKOe oO0ecrevyeHHe IUCHUIIMHBI (MOAYJsl)) W MNepevYeHb
HH(OPMANMOHHBIX TEXHOJIOTHI, MCNOJb3yeMbIX MPH OCYNIECTBJIEHHH 00pPa30BaTeJbHOIO
npoiuecca no AMCUMILVInHe (MO1YJ/II0), BKJIIOYAsl MepevyeHb MPOrpaMMHOro odecrevdeHust

OcHOBHOE O6ODVI[0BaHI/IeZ

e MynprumenuitHeiii  kKoMIieKT Ne2 B cocraBe:mpoektop Casio XJ-M146,5kpan
180*180,xpernenne NoToI0YHOE

e O6maunsiii Mmonutop 23" LG CAV42K

e O6maunsrii Morutop LG Electronics yepHblii +K1aBUaTypa+Mbliilb

e CrcremMa ay/IMOBH3YyaIbHOTO MPEICTaBICHUS HH(OPMAIIH

¢ Ycunutenb-pactupeaenutens Kramer VP-200N 1:2

IIporpamMmmHoe o0ecIieyeHue:

o Microsoft OfficeProffessionalPlus 2019 Russian
e Python




MUHOBPHAYKHU POCCHUN
BJIAJIUBOCTOKCKMII TOCYJIAPCTBEHHBI YHUBEPCUTET
HAYYHO-OBPA30OBATEJIbHBIN IIEHTP "MUCKYCCTBEHHBII UHTEJJIEKT"
@DOoH/] OLIEHOYHBIX CPEICTB
JUISl IPOBEJICHUSI TEKYILET0 KOHTPOJISt
Y IPOMEXKYTOYHOM aTTECTAlMU MO TUCHUILINHE (MOIYIIIO)

TEXHOJIOI'UM ITPEJACTABJIEHUSA JAHHBIX (BI)

HamnpaBnenue u HarmpaBiaeHHOCTh (TpoduIib)
09.04.03 Ilpuknagnas napopmaruka. HTEIEKTYaIbHBIN aHATTN3 JAHHBIX

I'ox nabopa na OIIOII
2026

dopma 00ydeHus
OuHas

Biagusoctok 2026



1 Ilepedennb (popMHEpyeMbIX KOMIIETEH M

Haszsanne OITOII BO,
COKpalleHHOe

Kon u popmynupoBka KoMHeTeHIN

nu

Kon u popMynrpoBka HHANKATOPA TOCTIKCHUS
KOMITCTEHITHU

09.04.03 «IIpuknanHa
s MHPOPMATHKA»
(M-IIN)

OIIK-3 : CnocoGeH aHaTU3UPOBATh
npodeccnoHaNBHYI0 HH(POPMAIHIO,
BBIJICTISITH B HEll TMIaBHOE, CTPYKTYP
UpOBaTh, 0QOPMIISITH U NPEACTABIIA
Th B BUJIC aHAIUTHYECKUX 0030pOB
¢ 000CHOBaHHBIMU BBIBOAAMH U PEK
OMEH/IAIMAMH

OIIK-3.1k : AHanmm3upyeT TpeOoBaHHS U cO37ae
T CLICHAPHH HCTIOJIb30BaHUS TEXHUYECKUX U PO
I'PaMMHBIX CHCTEM

OIIK-3.2k : ®opmynupyeT 000CHOBaHHBIE BBIBO
JIbl 1 PEKOMEH/IalluY 0 NpeiiaraeMbIM TEXHUY
€CKMM M IPOTPAaMMHBIM PEIICHUSIM N0 MPOPHITIO
JeITeIbHOCTH

Komnerenmus cuntaercst chopMUPOBAHHOM Ha TaHHOM 3Tarie B CiIydae, eCiIM MOoTy4YeHHbIE
pe3yibTaTtel OOydYeHHMs [0 [UCLUIUIMHE OLICHEHbl IOJOXHUTEIbHO (JUara3oH KpUTEpUEB
OLICHUBAHMSI PE3YIbTATOB O0YUEHUS «3aUTEHO», «YAOBIETBOPUTEIBHOY, «XOPOILO0Y», KOTIUIHOR).
B ciydae oTcyTcTBUS MOJIOKUTEIBHOM OLIEHKM KOMIIETEHIMsS Ha JAaHHOM 3Tale CUUTAETCs

Hec(OPMUPOBAHHOM.

2 [loka3aTe/iu OLleHUBAHUS NJIAHUPYEMBbIX Pe3yJIbTATOB 00y4YeHHUs

Komnerennus OIIK-3 «Crioco6eH aHanmu3upoBarh npodeccHoHATbHYIO HHPOPMAITHIO,
BBIJICTISITH B HEH INIaBHOE, CTPYKTYPUPOBATh, OQOPMIISTh U MPEACTABIATH B BUIC aHATUTHUECKUX
0030pOB ¢ 000CHOBAaHHBIMU BBHIBOJAMH M PEKOMEHIALMSIMU

Ta6muma 2.1 — Kpurepuu OlleHKH WHIUKATOPOB JIOCTHKEHUS KOMITCTCHIINH

Kon u popmynmpoBka HHANKAT
opa JOCTH)XEHHS KOMIIETCHIINT

Pesynbrar

Kputepun onjeHHBaHMSA pe3yabT
aToB O0yJYCHUS

OIIK-3.1k : AHanmu3upyer Tped
OBaHUS U CO3/IaeT CIEHAPHUH HC
MOJIb30BAHUS TEXHUYECKHX U T1
pOrpaMMHBIX CHCTEM

COBPEMCHHBIX TEXHOJIOTUH 1 ap
XUTCKTYpP XpaHCHUSA JaHHBIX

CcopmupoBasIIrecs cucremar
MYECKHE 3HaHUS COBPEMEHHBIX
TEXHOJIOTHH U apXUTEKTYP Xpa
HEHUS! JTAaHHBIX

pa3pabaThIBaTh aIrOPUTMbI H3B
JIeYeHUs 1 00pabOTKH NaHHBIX,
NPUMEHHUTENBHO K MPEIMETHOM

CdhopmupoBasiieecs: cuctemar
MYECKOE YMEHHE pa3padarhiBaT
b aJITOPUTMBI U3BIICYCHUS U 00
pa6OTKI/I JaHHBIX, IPUMCHUTCIIb
HO K MPEAMETHON 00acTu

CTPYKTYPHPOBAHUS U TpeIBApU
TEJIbHOM 00Pa0OTKU TaHHBIX T
s 3arPy3KU B XPaHUITUINA JaHH

Cdopmuposagiieecs: CHCTEMAT
AYECKOE BJIaJ€HUE HABBIKAMU C
TPYKTYPUPOBAaHHUS U MPEIBAPUT
€JIbHON 00pPabOTKM TaHHBIX JJIS
3arpy3Kd B XpaHWINILA

OI1K-3.2k : ®opmynupyeT 000
CHOBAHHBIC BBIBOJBI 1 PEKOMEH
JIAIAY TI0 TIpeIIaracMbIM TEXH
WYECKUM U MPOTPAMMHBIM PEIIl
SHISIM T10 TIPO(IITIO AESTEIEHO
cTH

OCHOBHBIX IPUHIIMIIOB TOCTPOE
HUSI HTHQOPMAIIMOHHBIX CHCTEM
omsHec-ananmsa (Bl systems)

CdopmupoBabieecs: cicTeMar
MYECKOe 3HaHHE OCHOBHBIX MPH
HIIMIIOB TIOCTPOCHHUS MH(pOpMAI]
MOHHBIX CHCTEM OM3HEC-aHaIu3
a (BI systems)

BBICTPOUTD ITPOLIECC AHATUTHYE
CKOH 00paOOTKH JaHHBIX B COO
TBETCTBHH C IEIIbIO UCCIIEI0BAH

PesynbraThl 00y4eHUS 110 TUCIUILIMHE
Ko | Tu
I Il
pe | pe
3- | 3-
Ta | Ta
PL o
1

ne

v
PII | me
1 HHA

e obmacTu
PR
1

K

BIX

PL| o
2

ue

v
PI | me
2 HHA

e ust

CcopmupoBasieecs: cucremar
MYECKOEe YMEHHE BBICTPOUTD TIp
ollecc aHAIUTHYECKOH 00padoT
KU JIaHHBIX B COOTBETCTBHH C I
€JIBI0 MCCJICIOBAHUS




PIl

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

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

3 IlepeveHb OLIEHOYHBIX CPEACTB

Tabnuua 3amonHsAETCS B COOTBETCTBHH C paszesioMm 1 Paboueit mporpaMMbl TUCIUILTIHBI
(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.

CymmMma Gamio
b s O1ieHKa 110 TPOMEX
YTOYHOH aTTecTanu XapakTepuCcTHKa KadyecTBa C(hOPMUPOBAHHOCTH KOMITETEHINT
O TUCIUILIA "
HE
CTyzeHT IeMOHCTpHUpPYET CHOPMHUPOBAHHOCTD JUCIMILTHHAPHBIX KOMIICTCHIINH, 00Ha
PY)XKHBaeT BCECTOPOHHEE, CHCTEMAaTHYECKOe U TITy0OoKOe 3HaHNe y4eOHOro MaTepraa
o191 10 100 «3a4TCHOY / , YCBOWJI OCHOBHYIO JINTEPATYPY M 3HAKOM C JONOJHHUTEIBHOHN JIUTEPATypOid, peKoMe
«OTJIINYHOY 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» / BHBIC 3HAHUS, YMEHUS OCBOCHBI, HO JIOITyCKAIOTCSl HE3HAUUTEIbHBIC OIIHOKH, HETOUH
«XOPOIIO» OCTH, 3aTPYAHCHUS TP aHATUTHYECKUX OTIepalusX, HepeHoce 3HaHUH U yMEeHuil Ha H
OBbI€, HECTaHIaPTHBIC CUTYAIIHH.
CTyzeHT AeMOHCTPHUpYeT CPOPMHUPOBAHHOCTD TUCHUIUIMHAPHBIX KOMIIETCHIIHI: B X0
«3a4TeHO» / JIe KOHTPOJIBHBIX MEPOIIPHUATHI JOITYCKAIOTCS 3HAYNTENIBHBIE OIINOKH, TPOSIBIIETCS O
ot 61 o 75 «YIOBIIETBOPUTENb | TCYTCTBUE OTIENbHBIX 3HAHUM, YMEHHM, HABBIKOB 110 HEKOTOPBIM TUCLMITIIMHAPHBIM K
HO» OMIIETEHIUSAM, CTYACHT HUCIIBITHIBACT 3HAUNTENIbHbIC 3aTPYIHEHUS IPH OIIEPUPOBAHH
Y 3HAHMSIMH M YMEHHSIMH IPH X IIEPEHOCE Ha HOBBIE CHTYAIIHH.
«HE 324TEHOY /
VY crynenTa He cOPMHPOBAHEI AUCIUILIMHAPHBIE KOMIIETEHIINH, TIPOSBIISIETCS] HEJJ0C
ot 41 1o 60 «HEY/IOBJIETBOPUTE % N
TaTOYHOCTh 3HAHUH, YMEHHI, HABBIKOB.
JILHO»
«HE 3a4TeHO» /
JlucuumHapHbIe KOMIIETEHIINN He copMUpoBaHsl. [IposBisercs moaHoe WM Ipak
ot 0 mo 40 «HEYJOBJIETBOPHTE o o
BHOY THUYECKH MTOJTHOE OTCYTCTBYE 3HAHHH, YMEHUI1, HABBIKOB.

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 JACMOHCTPUPYET YMEHUA U HAaBbIKA Ha YPOBHE HUKE 06a30Boro: MPOABJIACTCSA 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.
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