MHUHUCTEPCTBO HAYVKH U BBICIIEI'O OBPA30BAHUSI POCCUICKOI
®EJIEPALIUN

OEJIEPAJIBHOE I'OCY JAPCTBEHHOE BIOJKETHOE OBPA30OBATEJIBHOE
YYPEXJIEHUE BBICHIET'O OBPA3OBAHUA
«PSI3AHCKHMU T'OCYJAPCTBEHHBIN PAJIMOTEXHUYECKWI YHUBEPCUTET
NMEHU B.®. YTKUHA»

Kadenpa «BeraucaurenbHON U NPUKIAAHON MAaTEMaTHK

OILEHOYHBIE MATEPHAJIbI
IUCUUIUINHBI
«OLAP Texnosiorum»

Hanpasnenue noarorosku — 09.04.04 IIporpaMmHast UHXEHEpHs

OIIOII akagemuueckoil MarucTpaTypbl
«[IporpaMMHO-aITOpUTMHYECKOE 00ECTIEUeHNE CUCTEM UCKYCCTBEHHOTO HMHTEIICKTa

KBanuduxarms (cTeneHs) BRITYCKHAKA — MAaTUCTP
®opma 00ydyeHust — oyHas (2 rozga)

Psazaus 2023 1.



OneHouHbIe MaTepHalbl — 3TO COBOKYITHOCTh Y4eOHO-METOIMYECKUX MaTepHAIIOB H
NpOLEAYp ISl OICHKH KayeCTBAa OCBOCHHS OOYYAIONIMMHUCS TAHHOW JUCIUIUIMHBI KaK 4YacTh
OCHOBHOW 00pa30BaTeNIbHON MPOrpaMMBl.

Ilerr — OIEGHHUTH COOTBETCTBHE 3HAHWH, YMEHUH W YPOBHS IPHOOPETEHHBIX
KOMITETEHIINH, 00YJarOIIUXCs IENISIM U TPEOOBaHMSIM OCHOBHOM 00pa30BaTeIbHON MTPOrpaMMBbI B
XOJI€ MPOBEICHUS TEKYIIET0 KOHTPOJISI U TPOMEKYTOYHOM aTTeCTaIiy.

OcHoBHas 3a7a4a — 00€CIEYUTh OIEHKY YPOBHSI CPOPMUPOBAHHOCTH OOIIEKYJIBTYPHBIX
¥ PO ECCUOHATBHBIX KOMITETCHIIUN, TPHOOPETaEMBIX 00yJarOIIUMCSl B COOTBETCTBUU C 3TUMHU
TpeOOBaHUSMHU.

1 lepevyeHb KOMINETEHIUI ¢ YKa3aHHEM 3TANOB UX (JOPMUPOBAHUSA

[Ipu ocBOCHMM TUCIHMIUIMHBI (OPMUPYIOTCA ciaeayromue kommneteHuu: [1K-6.3.

Yka3aHHbIE KOMIETCHIUH (OPMHUPYIOTCS B COOTBETCTBUHU CO CIEAYIOIIUMU dTallaMH (8
COOMEEMcmauUL ¢ BUOAMU NPOBOOUMbIX 3AHAMUL, KOHMPOJIel U ammecmayuil):

1) ¢bopMupoBaHre W pa3BUTHE TEOPETHUYECKUX 3HAHUN, MPEeTyCMOTPEHHBIX
yKa3aHHBIMH KOMITETEHIUSMU (JICKIIMOHHBIE 3aHATHS, CAMOCTOSITEIbHAS paboTa CTY/I€HTOB);

2) npuoOpeTeHHEe W pPa3BUTHE MPAKTUYECKHX YMEHHUW  TPETyCMOTPEHHBIX
KOMITETCHIIMAMHU (MIPAKTUUECKUE 3aHATHs, jJabopaTopHble pabOThI, caMOCTOATENbHas paboTa
CTYJIEHTOB);

3) 3aKpEIUICHHE TEOPETUYECKUX 3HAHWM, YMEHHH M MPAKTUYECKUX HABBIKOB,

OpeaAYCMOTPCHHBIX KOMIICTCHIIMAMHA, B XOJ€ PCHICHHMA KOHKPETHBIX 3aJad Ha IPAKTHYCCKUX
3aHATUAX, BBIIIOJIHCHUHA na60paTopHHx pa60T U HUX 3alluThl, a TaK K€ B IIPpOLCCCC CHavu
OK3aMCHa.

2 OnucaHMe NMoKa3aTeJjien " KPpUTEpHEB OLICHUBAHUA KOMHeTEHHI/Iﬁ Ha
Pa3/IMYHBIX 3TAallaX UX (l)OpMPlpOBaHI/I}I, OINIUCaHHu € IIKAJI ON€HUBAHUA

CdopMHUpOBaHHOCTh KaXKJOW KOMIIETEHIIMM B paMKaxX OCBOEHMS JAHHOW IMCHUIUIMHBI
OLIEHUBAETCS 10 TPEXYPOBHEBOW LIKAJIE:

1) MIOPOTOBBI YPOBEHb SBIISICTCS O00s3aTENbHBIM JJIS BCeX OOyYaroIuxcs IO
3aBEpUIEHUH OCBOEHUS JUCLUIINHBI,

2) MPOABUHYTHIM  YPOBEHb  XapaKTEPU3YEeTCS  IPEBBIIIEHUEM MHHUMAJIbHBIX
XapaKTepUCTUK C(HOPMUPOBAHHOCTH KOMIIETEHIIMH MO 3aBEPLICHUM OCBOCHUS TUCLIUILIIMHBI;

3) 3TaJOHHBIN YPOBEHb XapaKTepu3yercs MAaKCUMAJIbHO BO3MOKHOHU
BBIPDAKEHHOCTBIO KOMIIETEHIMH M ABJICTCS BaXHbIM Kad€CTBEHHBIM OPUEHTHPOM UL
CaMOCOBEPLIECHCTBOBAHHUS.

IIpu mocraTounoMm kadectBe ocBoeHusi Ooinee 80% mpHUBENCHHBIX 3HAHWN, YMEHHH U
HaBBIKOB TpPENOJIaBaTelb OLEHUBAET OCBOEHHUE JIaHHOM KOMIIETEHIIMM B paMKax HacTOsLIeH
JMCLUIUIMHBI Ha 3TaJOHHOM YpPOBHE, ITPH ocBoeHUU Oosee 60% MpuBEICHHBIX 3HAHUN, yMEHUH
Y HABBIKOB — Ha MPOABUHYTOM, MpU ocBoeHuU Oojee 40% MpuBENCHHBIX 3HAHUN yMEHUH U
HaBBIKOB — Ha oporoBoM ypoBHe. [Ipu ocBoenun menee 40% MpuBEACHHBIX 3HAHUI, YMEHUN U
HaBBIKOB KOMITETEHIUS B PAMKAX HACTOSIIEH TUCLIUIUIMHBI CYUUTAETCS HEOCBOCHHOM.

YpoBeHb CPOPMUPOBAHHOCTH KaXJOM KOMIIETEHUHMHM Ha PAa3JUYHBbIX J3Tanax ee
(¢hopMupoBaHUsg B MpOLECCE OCBOCHHUS JAHHOW AMCLUMILIMHBI OLIEHWBAETCS B XOJE TEKYIIEro
KOHTPOJISL yCIIEBAEMOCTH U MPEACTABIEHO PA3IMUYHBIMUA BUJIaMH OLIEHOUYHBIX CPEJCTB.

Onenke c(OpMHUPOBAHHOCTH B paMKaX JaHHOW AMCLUIUIMHBI TOJIEKAT KOMIIETECHIIMU:

Obs3aTenbHbIe MPodecCHOHATbHbIE KOMIIETEHIIMH BbITYCKHMKOB U HHIMKATOPBI HX
JAOCTH KCHHSA



3. KOMIIETEHLIM OBYYAIOIETOCSl, ®°OPMHUPYEMBIE B PE3YJIbTATE OCBOEHMS
JACIHATLIAHEI (MOTYJIST)

IIK-6 : Cniocoben PYKOBOAUTDH NMPOCKTAMM IO CO3JAHUI0, BHCIPCHUIO U UCITOJIB30BAHUIO OIIHOﬁ HIN

HECKOJBbKHX CKBO3HBIX HH(])])OBI)IX CyﬁTeXHOJ]OFI/lﬁ HCKYCCTBCHHOI'0 HHTEC/IVICKTA B MPHUKJIAAHBIX 00J1aCcTAX

00padoOTKHN JaHHBIX
IIK-6.3. PykoBoauT NpoeKTaMu B 00/1aCTH CKBO3HOIi U poBoii cyoTexHonorun «PekoMenareabHbie
CHCTeMBI H CHCTeMbI NMOJAePHKKY NPHHSATHS PelIeHUiD»

3HaTh

AKTyalbHYI0 HOPMATHBHYIO JIOKYMCHTAIMIO B COOTBETCTBYIOIICH 00JIACTH 3HAHUI

MeTobl aHaIM3a HAYYHBIX JaHHBIX

MeTobl ¥ CpeICTBa TUIAHUPOBAHKS M OpPraHU3aIlnK MCCIICIOBAHMM U pa3paboTok

METOIBl HMHTEUIEKTYAIbHONH 00pabOTKH ¥ aHainW3a HAYYHO-TEXHHYECKOW HWH(OPMAIIMH W PE3yIbTaToB

YMmerh
MIPUMEHSTh aKTYaJbHYI0 HOPMATHBHYIO JOKYMEHTAIIMIO B COOTBETCTBYIOIICH O0IACTH 3HAHMIA;

Buaagern

HaBBIKaMH pa3paboTKU [UIAHOB U METOJMYECKUX MPOrpaMM IPOBEACHUS UCCIECAOBAHUM U pa3paboToK
HaBBIKAMH COOpa W M3YYCHHS HAYYHO-TEXHUYCCKOW MH(OpPMAIIMH IO TEME UCCIICOBAHUN M Pa3paboToK
HaBBIKaMU MPOBEJICHNS aHAIM3a HAYYHBIX JTAHHBIX, PE3YIbTATOB IKCIIEPUMEHTOB ¥ HAOIIOICHUHA

HaBBIKAMHU OCYIIECTBICHHUS TEOPETUYECKOro OOOOMICHUS HAYYHBIX JTAHHBIX, PE3YJIbTATOB JKCIIEPUMEHTOB W

HaOIroAeHUI

HAaBBIKAMH HCIIOJIB30BAHUA MCTOIOB I/IHTCHHCKTyaHLHOﬁ O6pa6OTKI/I U aHajIm3a Hay‘IHO-TEXHI/I‘ICCKOﬁ

B pe3yabTaTe ocBOeHUS] AUCHUILIMHBI (MOAY.Is) 00yUYaI0IMIics A0KEeH

3HaTh:

TEXHOJIOTHIO oniepatuBHOro ananusa aaHubeix (OLAP), apxurektypy OLAP - cucrem, MeTObI paboThI
C MHOTOMEPHOH MOJCIIBIO JaHHBIX,

OPraHU3allMI0 XPAHWIHUI JaHHBIX, METOIbl HMHTEUICKTYyallbHOTO aHAM3a JaHHBIX W MAIIMHHOTO
o0yJeHus.

YMeTh:

MIPUMEHSATh TEXHOJIOTHIO ornepaTtuBHOro aHanuza aaHHeix (OLAP), BeiOupatrs apxurekrypy OLAP -
CUCTEM, HCIIOJIB30BATh MECTOAbI pa60T1>1 C MHOFOMepHOi/’I MOJCJBIO JaHHBIX, METOAbl HHTCJIUICKTYaJIbHOI'O
aHaJM3a JAaHHBIX U MAIIMHHOTO O0YYeHHsl B CBOCi MpodecCHOHANbHON eI TENIHOCTH.

Buagern:

B HCIOJNB30BaHUH TEXHOJOTHHM OIepaTUBHOro aHamu3a maHHeix (OLAP), METOJI0B paboTHI ¢
MHOI'OMEPHOW MOJIENBIO TAHHBIX, METOOB MHTEIJICKTYaJIbHOI'O aHAIU3a JaHHBIX U MAIIUHHOIO OOyYeHHS B
cBoel po(heCcCHOHAIBHOM IESITeBHOCTH.

HpeHOZ[aBaTCJ'ICM OIICHUBACTCA COACPKATCIIbHAA CTOPOHA MW Ka4C€CTBO MATCPHAJIOB,

MIPUBEACHHBIX B OTYETaX CTYJACHTa Mo JlaboparopHbiM paboram. Kpome Toro, mpemnoaaBarenem
YUUTHIBAIOTCS OTBETHI CTY/IEHTAa HAa BOMPOCHI MO COOTBETCTBYIOIIMM BHUIAM 3aHATHUH TpHU
TEKyIlleM KOHTpOJIe:

KOHTPOJIbHBIE OMPOCHI;
JIOTTYCKH | 3aIUThI Ja00paTOPHBIX PadoT;
3alaHus 110 TPAKTUICCKUM 3aHATUAM.

[IpuHuMaeTcs BO BHUMaHHE
3HaHue 00ydJaIOIIMMUCS:
TEXHOJIOTMM onepaTtuBHOro axHanusza aaHHbix (OLAP), apxutextypet OLAP - cuctewm,

MCTOABI pa6OTBI C MHOFOMepHOﬁ MOJCJIBIO JaHHBIX,

OpraHu3alvi XpaHWJIAIL OJaHHBIX, MCTOJOB HHTCIUICKTYAJIbHOI'O aHAJIM3a OaHHBIX U

MaITUuHHOTO OOYYEHHS.




YMmenue:

OPUMEHATH TEXHOJOTHIO omepaTuBHOro ananuza gaHHblXx (OLAP), BeiOuparth
apxurektypy OLAP - cucreM, uCHonb30BaTh METOABI PabOTBI ¢ MHOTOMEPHOW  MOJENbBIO
JAHHBIX, METO/bl MHTEJUIEKTYaJbHOI'0 aHajdu3a JaHHBIX UM MAIIWHHOTO OOY4YEHHS B CBOEil
npoeccuoHaIbHON JeSITENbHOCTH.

Biaanenue:

WCIIOJIb30BAaHUEM TEXHOJIOTUU oOnepaTUBHOro aHanusa AaHHbIX (OLAP),  meronmamu
paboThl C MHOTOMEPHOI MOJIENbIO TAHHBIX, METO/IaMU MHTEJUIEKTYAIbHOIO aHallu3a JaHHBIX U
MalIMHHOTO O0y4YeHUsl B CBOEH MpodeccHOHAIBHOMN AeSATeTHbHOCTH.

Kpurepun ouenuBaHuss ypoBHS CQHOPMHUPOBAHHOCTH KOMIIETEHIIMM B IpoLecce
BBITIOJTHEHUS U 3aIIUTHI Ja0OpaTOPHBIX pabOT, MPAKTUUECKUX 3aHATH:

- 41%-60% MPaBUIIbHBIX OTBETOB COOTBETCTBYET MOPOrOBOMY YPOBHIO
c(hOpMUPOBAHHOCTH KOMIIETEHIIMHN HAa JAHHOM 3Tarie ee (OpMUPOBAHUS;

— 61%-80%  mpaBUIBHBIX ~ OTBETOB  COOTBETCTBYET  INPOABHHYTOMY  YPOBHIO
c(OpMHUPOBAaHHOCTH KOMIETEHIINU HA JAHHOM JTare ee () OpMHUPOBAHHUS;

—  81%-100% IIPaBUIIbHBIX OTBETOB COOTBETCTBYET 3TAJIOHHOMY YPOBHIO
c(OpMHUPOBAHHOCTH KOMIETEHLIUU Ha JJAHHOM JTarle ee (HOpMUPOBAHHUSL.
CdopMHUpoBaHHOCTh YPOBHSI KOMIIETEHIIUN HE HUYKE TIOPOTOBOTrO SIBJISETCS OCHOBAaHUEM

JUI JIOIyCKa 00y4aronierocsi K IpoMeXyTOUHOM aTTeCTalluy 110 JaHHOW JUCLUILINHE.

®opmoii  UTOroBOM aTTecTallud MO [JaHHOW JWUCLUUIIMHE SBISAETCS OK3aMEH,
oueHuBaeMbli mno mnpunArod B @®I'BOY BO «PI'PTVY» derblpexOamibHONH CHCTEME:
«HEYNIOBJIETBOPUTEIIbHOY, «YAOBIECTBOPUTEIIBHO», «XOPOIIO» U «OTIUYHOY.

Kputepuu onieHuBaHUS UTOTOBOM aTTeCTallMy Mpe/cTaBieHbl B Tabuue 1,2.

Tabnuna 1- Kputepun orieHnBaHusI HTOTOBOM aTTecTalnu (9K3aMEH)

Ixajna oneHUBaHUA Kpurtepun ouennBanus

«OTJIMYHO» CTYAEHT [O0JI7KeH: IMPOJEMOHCTPUPOBATh TINIyOOKOE M IPOYHOE
YCBOCHHUE 3HAHWM MaTepuala; HCUEPIIBIBAIONIE, IIOCIIEN0BATENIBHO,
IPAMOTHO M JIOTMYECKH CTPOMHO U3JIOKHUTh TEOPETUYECKUHI
MaTrepuai; NpPaBUIbHO (HOPMYITUPOBATH ONpPEICIICHUS; YMETh
c/enarh BBIBOABI IO H3JIara€éMOMy MaTepualy; O0e3ynpedHo
OTBETUTh HE TOJIBKO HA BONpPOCH OuWiera, HO U Ha
JIOTIOJIHUTENbHBIE BOMPOCH B paMkax palOodel IMporpaMmbl
JUCLMIUIMHBI,  NPOJEMOHCTPUPOBAaTh  yYMEHHE  IPaBUIBHO
BBIIIOJHATh ~ INPAaKTUYECKHE  3alaHus, IIPElyCMOTPEHHBIE
IIPOrPaMMON;

«XOpPOLIO» CTYACHT [0JI’KeH: IPOJAEMOHCTPUPOBATh JOCTAaTOYHO IOJHOE
3HaHHWE MaTepuaa; IPOJAEMOHCTPUPOBATh 3HAHUE OCHOBHBIX
TEOPETUYECKHUX HNOHSTHM; JOCTaTOYHO  IOCJIEJIOBATEIBHO,
rPaMOTHO M JIOTMYECKH CTPOMHO H3JIaraTb MaTrepHhall; yMeTb
c/lenarh JI0CTaTOYHO OOOCHOBAaHHBIE BBIBOJBI IO H3JaraeMomy
MaTepuany; OTBETUTH Ha BCE BOIPOCHI ouiera;
IIPOIEMOHCTPUPOBATh yMEHue IIPABUIIBHO BBINOJIHATh
NPaKTUYECKUE 3aJaHus, NPEAYCMOTPEHHBIE NPOrpaMMON, NpU
HTOM BO3MOKHO JIONYCTUTh HENPUHIIUITHATBHBIE OIINOKH.

«Y/10BJIETBOPUTEIbHO» | CTYIEHT  JOJIKEH: TIPOJEMOHCTPUPOBATH  oOIee  3HAHHE
M3y4aeMoro MaTepuana; 3HaTh OCHOBHYIO PEKOMEHIYEeMYIO
IPOrpaMMON JUCHUIUIMHBI YU€OHYIO JIUTEPATYPY; YMETh CTPOUTH
OTBET B COOTBETCTBMM CO CTPYKTYpPOH M3/1araeéMoro BOIIPOCA;
nokasatb  o0llee  BJIAJCHHE  MOHATHMHBIM  ammapaToM
JUCLUIUIMHBI, YMETh YCTPaHWUTh JOMYIIEHHbIE MOIPEIIHOCTH B
OTBETE HA TEOPETHUYECKHE BOMPOCHI W/WJIM TPH BBINOJIHEHUH




MPAKTUYECKUX 3aJaHUM TOJI PYKOBOJICTBOM IPEMNoiaBarTels, 0o
(pu HENmpaBWJIBHOM BBIMIOJHEHUU MPAKTHUYECKOrO 3aJaHus) IO
YKa3aHUIO TPENoAaBaTeisl BBIIOJIHUTH JAPYTHEe MPAKTUYECKUE
3aJIaHUsI TOTO e pa3zesia TUCIUTIITUHEL.

«HEYAOBJICTBOPUTEC/IBHO»

CTABUTCSI B  cJyYae: HE3HAHUS  3HAUUTENBHOM  YaCTH
POrpaMMHOI0 MaTepualia; He BIaJICHUs TOHATHIHBIM arnapaToM
JTUCIUIUIMHBI; CYIIECTBEHHBIX OMIMOOK MPU M3JI0KEHUU Y4eOHOTO
Mmarepuaiga; HEYMEHHUs CTPOMTb OTBET B  COOTBETCTBHUHU CO
CTPYKTYpPOI M3JIaraeMoro BOIpoca; HEYMEHHs JeNIaTh BBIBOJBI 110
U3JIaraeMomMy MaTepHainy. Kaxk MIPaBHIIO, OIICHKA
«HEY/IOBJIETBOPUTEILHO» CTABUTCS CTYJEHTaM, KOTOPbIE HE MOT'YT
MPOAOKATE O0Y4YeHHE 10 00pa3oBaTeNbHON mporpamme 0e3
JOTIOJTHUTEIBHBIX 3aHATHH IO COOTBETCTBYIOUIEH AHMCIUTUINHE
(popmupoBaHus U pa3BUTHS KOMIIETCHUUH, 3aKPEIJICHHBIX 3a
JaHHOM  nucuuIUIMHOM). OneHka  «HEYJOBJIETBOPUTEIBHO»
BBICTABJISIETCSl TaKXKe, €CIM CTYISHT II0CiIe Hadala SK3aMeHa
OTKa3ajicd €ro cIaBaTh WM HapyIIW NpaBUia CAaud SK3aMEHa
(criMchIBaN, TOJCKA3bIBaj, OOMAaHOM TMBITAJICA MOJY4UTh Ooee
BBICOKYIO OIICHKY H T.JI.).

3 TunoBble KOHTPOJbHBbIE 3aJaHUsl HJIM HMHbIe MAaTepPUAJIbl, HEOOXOAMMbIE JIA
OlleHKH 3HAHMii, YMeHHii, HABLIKOB WU (WJH) ONbITA JAEATEIbHOCTH, XapaKTePU3YyIOUIHX
Tanbl GopMHUPOBAHUA KOMIIETEHLMI B NMpoLecce 0CBOEHMsI 00pa30BaTe/IbHOM MPOrpaMMbl
(051 6cex 6UO08 NPOBOOUMBIX 3AHAMUL UAU CAMOCMOSMENbHLIX pabom HeobXooumo
npeoycmMompems Mamepuansl OJis NPOGEPKU 3HAHUU, YMEHUU U 81A0eHUL HABbIKAMU)

IIprMepbI KOHTPOJIBLHBIX 33IaHU I

Bonpochl k 3auety no aucuunjuie «OLAP TexHoJiorun»
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OLAP-cucreMs!

Ilonstne OLAP-cucremsl
MS SQL Server Analysis Service
CucreMsbl MOJUICPKKHU MPUHATHS PELICHUS
MHoromepHas MozieIb JaHHBIX
SI3eik MDX SQL
Apxwurexkrypa OLAP-cucrem
XpaHUIUIIA JaHHBIX
Henocratkn OLTP-cucrem
. XpaHwWnumia JaHHBIX
. Texnonorus Data Mining
. Co3nanue KIMEHTCKUX NPUIIOKEHUH C Ucrob3oBaHueM TexHonorun OLAP
. OcHouble 3a1aun Data Mining.
. Mopmemu Data Mining
. Meroznsr Data Mining

. Ilpumeps! npakruyeckoro npuMeHenus Data Mining




Tewmbl pedepaToB o nuctuminae «OLAP TexHomorumn»
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OLAP-cucremsl

Apxutexrypa MS SQL Server Analysis Service
CucreMsl MOJYICPKKHU MIPUHATHS PELICHUS
MHoromepHas Mozieb JaHHBIX

Apxwurexkrypa OLAP-cucrem

XpaHUIUIIA JaHHBIX

Henocratku OLTP-cucrem

TexHonorus Data Mining

OcHoBHble 3agaun Data Mining.

. Mogenu Data Mining
. Meroasr Data Mining

. IIpumeps! npakrudeckoro npumenenus Data Mining
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