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1. O01mue moJI0:KeHus
1.1. lean AUCHUIIHHBI

1. OOy4uTh CTYIEHTOB NPUHLMIAM pa3pabOTKH, SKCIUTyaTallMH, aHAIU3y KOPPEKTHOCTH U
YCTOHYMBOCTH MH(POPMAITMOHHBIX CUCTEM U OTACIBHBIX UX KOMIIOHEHTOB, 00pa0aThIBAIOIIUX OONbIINE
MOTOKHU JaHHBIX, BKIJIIOYasi MPUMEHEHHE TEXHOJIOTUU 00paboTKu MH(POPMAIMU B PEKHUME PEaJTbHOTO
BpPEMEHH, B TOM YHCJIe MHOTOMEPHBIX JaHHbIE B (PUHAHCOBOW M SKOHOMHUYECKOH cepe.

1.2. 3agauy AUCHUILIUHBI

1. [Mony4nTh 3HAHUS O METOJAX MPEACTABICHHUS MHOTOMEPHBIX NaHHBIX B aHAIHUTUYECKUX
cucTeMax.

2. Iomy4yuTh 3HaHUS O METO/IaX aHAJIN3a MHOTOMEPHBIX TaHHBIX.

3. [omyunTh yMEHHUs M HABBIKH Pa3paOOTKH U SKCILTyaTalluy MPUIOKESHUH CIISIUAILHOTO aHATN3a
JTAHHBIX.

4. Tlony4nTh YMEHUS M HABBIKU Pa3paOOTKH M MPUMEHEHHS aBTOMAaTU3HPOBAHHBIX TEXHOJOTHH
00paboTKK O00MBIMNUX WHGOPMAIMOHHBIX MOTOKOB (MAacCHBOB) (PMHAHCOBOW W/UJIM dKOHOMHYECKOMH
WHPOPMAIINY B PEXKUME PEATBHOTO BPEMCHH.

2. MecTo aucuuniannsl B crpykrype OIIOIT

bnok pucuunnun: b1. ucuumiunasl (Moayn).

Yacte Otoka gucrmiind: O0g3aTebHas 4acTh.

Monyne quctumius: Moayns HanpasieHus noarotoBku (hard skills — HS).

Nunexc qucuumiuael: 51.0.02.02.

PeanusyeTcs ¢ mpUMEHEHHEM SJIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHH.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJbTAaTOB Oﬁy‘lel-[]/lﬂ mo JMCHUMIIJIMHE, COOTHECCHHBIX C
HHAUKATOPpaAaMH J0CTUKCHUSA KOMIIeTeHIInii

[Iponecc u3ydeHuss TUCIUTUTMHBI HANpaBjieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBetcTBUU ¢ ®I'OC BO 1 ocHOBHOI 00pa3oBaTeabHOM mporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMnereHInu 1 HHAUKATOPBI UX JTOCTHIKEHUS

KoMIeTeHis WHauKaTopsl JOCTHKEHHS [Tmanupyemble pe3yabTaTbl 00y4eHUs 110
KOMITETEHIIHH JTVCIUTUTAHE
YHuBepcaibHble KOMIETEHIIUH
YK-2. Cnocoben YK-2.1. 3HaeT TeopeTrueckue | 3HaeT MPUHIMIIBI pa3pabOTKU U
YIPaBIATh IPOSKTOM Ha |M METOJOJIOTUYECKHE OCHOBBI |IKCIUTyaTallul UH(OPMAIIMOHHBIX CUCTEM,
BCEX 3Talax ero YIPaBJIEHUS IPOEKTOM Ha 00pabaTbIBatOIIKX OOJIBIINE
KU3HEHHOTO LIUKJIa BCEX ATAIaX €ro >KU3HEHHOTO |MOTOKH JaHHbIX.
IUKJIA
VK-2.2. Ymeer YmMmeet co3naBath HHGOPMALIMOHHBIE CUCTEMBI
pa3pabaTbIBaTh U JUTsl 00pabOTKH MHOTOMEPHBIX U TOTOKOBBIX
peaTn30BBIBATH MPOCKTHI JAHHBIX, B T.4. PUHAHCOBOW U

YKOHOMHYECKOU chepe.

YK-2.3. Bnaneer HaBplkaMu | YMEET MPOSKTUPOBATH HH(DOPMAITMOHHBIC
paboThl B 0071aCTH MMPOESKTHOM |CUCTEMBI AJIsi pa0OTHI C MHOTOMEPHBIMU 1
NESTENIbHOCTH U peain3allid  |MOTOKOBBIMU JAHHBIMU U IMJIAHUPOBATH UX
MIPOEKTOB peanuzaluio.

OomenpodeccuoHaIbHbIE KOMIIETEHIHT
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OIIK-1. Cnocoben
CaMOCTOSITEIIEHO
proOpeTaTh, pa3BUBAThH
U TIPUMCHSATH
MaTeMaTHYECKHE,
€CTECTBCHHOHAYYHBIC,
COIMAITLHO-
YKOHOMUYECKHUE U
npodeccCuoHaAbHBIC
3HAHMS [Tl PEIICHUS
HECTaH/IaPTHBIX 3314, B
TOM YHCJIE B HOBOM WU
HE3HAKOMOM cpelie U B
MEXTUCIUTUTHHAPHOM
KOHTEKCTE

OIIK-1.1. 3naer
MaTEMATHYCCKUC,
eCTeCTBeHHOHaquBIG n
COIMAJIBHO-DKOHOMHYECKHE
METOAbI, METOABI CUCTEMHOI'O
Y KPUTHYECKOTO aHAIIN3a JUIs
HCIIOJIL30BAaHUA B

[IpuoOperaeT u afanTUPyET MaTeMaTU4YECKHE,
€CTECTBEHHOHAYYHbI€, COLIMAJIbHO-
HPKOHOMUYECKHUE, UHKEHEPHbIE 3HAHUS
peleHus 3a1a4 co31aHus HHHOPMAITHOHHBIX
cucreM, 00padaThIBaONIUX OOJIBIIINE

IIOTOKU JJaHHBIX.

pohecCHOHATBLHOM

JIeITECIIEHOCTU

OIIK-1.2. Ymeer pemath Pemraet 3amaun co3manusi U NPUMEHEHUS
HECTaHJapPTHHIC XPaHWIHII JaHHBIX U HHOOPMAITMOHHBIX

npodecCuoHANIbHBIC 33/1a4H, B
TOM YHCJI€ B HOBOU WJIN
HE3HAKOMOM cpelie U B
MEXIUCHUTUTMHAPHOM
KOHTEKCTE, C IPUMEHEHUEM
MaTeMaTHYECKHUX,
€CTeCTBEHHOHAYYHBIX,
COLIMATIbHO-9KOHOMHYECKUX U
poQeCCHOHAIBHBIX 3HAHUN

CHCTEM, B TOM YHKCJIE€ B HOBOH HMJIH
HE3HAKOMOMH cpejie U B MK IUCITUTUTMHAPHOM
KOHTEKCTE.

OIIK-1.3. Braneetr meTogamu
TEOPETHUYECKOTO U
AKCIIEPUMEHTAIHHOTO
UCCIIEIOBaHMS OOBEKTOB
npodeccCuoHaNbHOM
NESITEIbHOCTH, B TOM YHUCJIE B
HOBOW WJIM HE3HAKOMOM cpefe
U B MEXUCIUTUIMHAPHOM
KOHTEKCTE, BIIaJeeT
METOAOJIOTUEN CUCTEMHOIO U
KPUTHUYECKOTO aHAIIH3a
MPOOJIEMHBIX CUTYyalui

[IpoBoauT TeopeTruecKkoe u
AKCIIEPUMEHTATIbHOE UCCIIEIOBAaHIE 0OBEKTOB
npohecCHOHANBEHOU NeSTEIBHOCTH.
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OIIK-5. Cnocoben
paszpabaThIBaTh U
MOJICPHU3UPOBATH
IPOrPaMMHOE U
amnmaparHoe
oOecrnieueHue
WH(POPMAIMOHHBIX U
ABTOMATH3UPOBAHHBIX
CUCTEM

OIIK-5.1. 3Haet coBpeMeHHOE
POTPaAMMHOE U amIapaTHOe
oOecrnieueHue
MH(POPMALMOHHBIX
ABTOMATH3UPOBAHHBIX CHCTEM

[TpumMeHsieT HHCTPYMEHTAIIbHBIE CPEJIbI,
MIPOTPAMMHO-TEXHUYECKHE TUIATGOPMBI IS
pelieHus 3a1a4d B 0071aCTH CO3/IaHUs
MH(POPMALMOHHBIX CHCTEM JUIsl 00paboTKH
MHOTOMEPHBIX M MOTOKOBBIX JaHHBIX.

OIIK-5.2. Ymeer
pa3pabaTbIBaTh MPOTPaMMHOE
W amnmapaTHoe oOecrieueHne
WH()OPMAITMOHHBIX U
ABTOMATH3UPOBAHHBIX CHCTEM
JUTSL PEIICHUS
poeCCHOHANIBHBIX 33724

PazpabaTsiBaeT OpurHHAIBHBIE TPOTPAMMHEBIC
CpeICTBa ISl pEIICHNUs 3aa4 aHaJIn3a U
00pabOTKHM MHOTOMEPHBIX U MTOTOKOBBIX
JTAaHHBIX.

OIIK-5.3. Bimageer MmeTogamu
MOJICpHU3AIUU
MPOrpaMMHOTO U
anmapaTHOro o0ecrneueHus
WH(POPMAIIMOHHBIX U
ABTOMAaTU3UPOBAHHBIX CUCTEM
JUTSL pelleHus
npodecCuoHaNbHBIX 3a7a4

Hccnenyer xapakKTepUCTHKU KadecTBa
MPOrPaMMHOTO o0ecrieueHus At 00paboTku
MHOTOMEPHBIX U TTOTOKOBBIX JIAHHBIX U
BBITIOJTHSIET €T0 MOACPHUBALINIO.

OIIK-7. Cnocoben
MIPUMECHSTB TIPH
peIieHun
po(hecCHOHATBLHBIX
3a/1a4 METO/bI U
Cpe/ICTBa MOJyYEHHUS,
XpaHeHus, nepepaboTKu
U TPaHCIISIIAH
uHpOpMaLUN
MOCPEJICTBOM
COBPEMEHHBIX
KOMITBIOTEPHBIX
TEXHOJIOTHIi, B TOM
YHCiIe, B II100aIbHBIX
KOMITBIOTEPHBIX CETAX

OIIK-7.1. 3naeT meroabl U
CpeJICTBa NOJTyUeHus,
XpaHeHus, nepepaboTKu U
TpaHCIAIUU HHpOpMaITIH
IIOCPEACTBOM COBPEMEHHBIX
KOMITBIOTEPHBIX TEXHOJIOTHH,
B TOM YHCJI€, B TJI00aIbHBIX
KOMITBIOTEPHBIX CETSIX

3HaeT MeTO/Ibl U IPOrPaMMHBIE CPEACTBA JUIS
BBITPY3KHU U MPpeoOpa30BaHUs TaHHBIX IS UX
HOCJIEIYIOIIETO JITUTEIBHOTO XPAaHEHHS 1
aHATTMTUYECKON 00paboTKH

OIIK-7.2. YMmeeT npuMeHsTh
METO/JIbI U CPEeJICTBA
MOJTyYeHUs1, XpaHEeHHUS,
nepepaboOTKU U TPAHCIISIITUN
nH(}OpMaIK MOCPEICTBOM
COBPEMEHHBIX
KOMIIBIOTEPHBIX TEXHOJIOTHIA,
B TOM YHCJI€, B TJI00aIbHBIX
KOMIIBIOTEPHBIX CETAX

Hcnonmb3yeT METOBI U CPEICTBA IMOTYYCHHS,
XpaHeHUs1, IepepabOTKH U TPAHCIIAIIAN
uH(pOpMaIK IPU CO3TaHUHN
WH(GOPMAIMOHHBIX CHCTEM JIJIS JIOCTYTIA K
XPaHWIHUINAM JaHHBIX U BBITIOJTHCHHS 3a/1a4
aHATMYECKON 00pabOTKH JTaHHBIX.

OIIK-7.3. Bmaneer
HaBbIKAMH, METOIAMU U
CpeICTBaMU MOTyUYeHUS,
XpaHeHus1, IepepaboTKu U
TpaHCIAUUU UHPOPMAITUU
MOCPEACTBOM COBPEMEHHBIX
KOMIBIOTEPHBIX TEXHOJIOTH,
B TOM YHCJIE, B TVIOOAIBHBIX
KOMIIBIOTEPHBIX CETAX

IIpoBoauT aHaNU3 METOAOB U CPEICTB
MOJIy4YeHHUs], XpPaHEHUs, TepepaboTKu U
TPAHCISIIMY UHPOPMALIUN U IPUMEHSIET UX
JUIS peau3alyi aHaJIUTHIeCKOH 00paboTKu
MHOT'OMEPHBIX U MOTOKOBBIX JAHHBIX.
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OIIK-8. Cnocoben OIIK-8.1. 3naet Teopetuko- |Mccneayer apXuUTekTypy HH(OPMALIMOHHBIX

OCYLIECTBIIATH METOJI0JIOTUYECKUE OCHOBBI  |CHCTEM I aHATUTUYECKON 00paboTKU

s dekTuBHOE 3¢ (EKTUBHOTO YNPABICHHUSI  |MHOTOMEPHBIX M MOTOKOBBIX JaHHBIX.

yIpaBiieHUuE pa3pabOTKOM MPOrpaMMHBIX

pa3paboTKoit CPE/ICTB U MPOEKTOB

IIPOrpaMMHBIX CPEACTB U | OTIK-8.2. YmeeT BoiOupats  |[IpuMeHsieT HHCTpyMEHTaIbHBIE CPEICTBA

HIPOCKTOB CpelcTBa pa3pabOTKU MIPOEKTUPOBAHUS WH()OPMAITMOHHBIX CUCTEM
MPOrPaMMHBIX CPEJCTB U Y CEpBHCOB U MPOBOJUT OLIEHKY X KayecTBa.

MIPOEKTOB, OLIEHUBAThH MX
CJI0HOCTb, TJIAHUPOBATH
pecypchl, KOHTPOJIUPOBATH
CPOKH BBITIOJTHEHUS U
OIICHUBATh KaueCTBO
MOJTy4YEHHOTO pe3yibTara

OIIK-8.3. Bnaneer Hcnonb3yer npoueccHbli MoaXoa K
TEXHOJIOTHSAMU U (MIIH) YIOPaBIEHUIO Pa3padOTKO MPOrPaMMHOTO
MHCTPYMEHTAIbHBIMU obecrieyeHus JJIsl aHATUTHYECKOH 00paboTKU
CpeAcTBaMu 1O MHOT'OMEPHBIX U MOTOKOBBIX JaHHBIX.

3P PEKTUBHOMY yIPaBIECHUIO
pa3paboTKOM MPOrpaMMHBIX
CPEICTB U MPOEKTOB

IMpodeccuonanbHbIe KOMIIETEHIIUH

4. O0beM IMCUMIIMHBI B 324€THBIX eJUHULIAX C YKa3aHHEM KOJIHYeCTBA aKa/leMUYeCKUX YaCcOB,
BblJIeJIEHHBIX HA KOHTAKTHYI0 pa0oTy 00y4aromuxcsi ¢ npemnojaasarejieM
U HA CAMOCTOSITEJIbHYI0 Pa00oTy 00y4Yaromuxcs

OO61ast TpyA0€MKOCTh AUCHHUIUIMHBI COCTABISET 5 3a4eTHBIX equHuIl, 180 akageMHuecKux 4acos.

Pacnpenenenue Tpya0eMKOCTH JTUCHUILIAHEI 110 BUAAM Y4EOHOU JesATEIbHOCTH MPEICTABICHO B
Tabnune 4.1.

Ta6mmna 4.1 — Tpy10eMKOCTh AUCITUIUIMHBI IO BUJAM YU4SOHOM eI TeIbHOCTH

Bcero |Cemectpsl

Bunpl yueOHol 1esTeIbHOCTH
yacoB |1 cemectp

KonTakTHas aynuTtopHas padora o0y4yaomuxcs ¢ npenogaparesieM, Bcero 56 56
JIeKIIMOHHEBIE 3aHATUS 28 28
JlaGopaTopHbIe 3aHATHS 28 28
CamocrosiTeibHas padoTa 00y4alomUXcs, B T.4. KOHTAKTHasI 88 88
BHeayIMTOpHasi padoTa o0y4yaloluxcs ¢ npenojgaBarteyeM, BCero
[ToaroroBka k mabopatopHOi padboTe, HATMCAHUE OTYETa 32 32
IToaroroBka K TECTUPOBAHUIO 28 28
[ToaroroBka K 3amuTe OTYETA 10 JJA0OpaTOPHOU paboTe 28 28
IToaroroBka m capaya JK3aMeHa 36 36
OO0mas TpyroeMKoCTh (B 4acax) 180 180
Oo0mas TpyaoeMKocTh (B 3.€.) 5 5

5. CTpykTypa u cojep:kaHue TUCHUIIMHBI
5.1. Pa3znennl (TeMbl) JUCHUNJIMHBI U BUAbI Y4eOHOI 1eITeJIbHOCTH

CTpyKTypa IHCIUILUIMHBI TIO pa3jaeiaM (TeMaMm) ¥ BHjaaM Y4eOHOW JNesSTeIbHOCTH NPUBEIACHA B
tabymue 5.1.
Ta6muma 5.1 — Paznensl (TeMbl) TUCIUIUIAHBI U BUABI YIC€OHOH ACATEIHPHOCTH
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Jlek. Bcero vacos
JIa6. | Cam. dopmupyembie
Hazpanust paznenos (TeMm) AUCLMILINHBL | 3aH., (Ge3
pab. |pab., u KOMITETCHIINH
q JK3aMeHa)
1 cemecTp
1 Xpanunumia 1aHHbIX. 4 6 22 32 OIIK-1, OIIK-5, OIIK-7,
OIIK-8
2 MHOromMepHbIe XpaHUJIUIIA TaHHBIX C 8 10 22 40 OIIK-1, OIIK-5, OIIK-7,
npumenenneM OLAP TexHoorui. OIIK-8, YK-2
3 BBejeHUE B MHTEIUICKTYaIbHbBIN 4 6 22 32 OIIK-1, OIIK-7, OIIK-8,
aHaIn3 JaHHBIX. VYK-2
4 CoBpeMEHHbIE METO/IbI 12 6 22 40 OIIK-1, OIIK-5, OIIK-7,
KJaccu(uKalum, annpoKCUMaLny, OIIK-8, YK-2
KJIaCTepU3alUU OOJBIINX
WH(GOPMAIIMOHHBIX TOTOKOB U
MacCHBOB.
Uroro 3a cemectp| 28 28 88 144
Hroro| 28 28 88 144

5.2. Conep:xanue pa3esioB (TeM) AMCHUNINHBI

Coneprkanue pa3iesioB (TeM) TUCHUILIMHEI (B T.4. IO JIEKIHUSIM) PUBEICHO B Ta0wHIe 5.2.
Ta6mmma 5.2 — CoaeprkaHue pa3ieaoB (TeM) TUCHUTUIMHBI (B T.Y. IO JCKIIHSIM)

HasBanus pasnenos
(TeM) TUCIUTUTAHBI

Coneprxanue pasziesioB (Tem)
JUCIUTUIUHBI (B T.Y. 11O JICKITHSM)

TpynoemMkocTb
(JIeKITMOHHBIE
3aHATHSA), 4

dopmupyembie
KOMIIETEHIINH

1 cemecTp

1 Xpanunuiia JaHHBIX.

Mopaenu xpaHeHHs JaHHBIX. XpaHWIUIIA
JIAHHBIX U UX ocobenHocTu. Cpena
(GYHKITMOHUPOBAHUS XPAHUIIHII JAHHBIX.
Butpuna nannubix. CUCTEMBI OIACPKKI
MPUHSTHUS PEIICHHUS.

4

OTIK-1, OTIK-5,
OITK-7

Htoro

2 MHoromepHbIe
XPaHWINILA JaHHBIX C
npuMmeHenneM OLAP
TEXHOJIOTUH.

Texnonorus OLAP. TabauuHoe u
MHOT'OMEPHOE MPEICTABICHHSI JaHHBIX B
aHAJINTUYECKON 0a3e maHHBIX. S3BIK
3anpocoB MDX. Ctpykrypa
MHOTroMepHoro kyo6a. Pabora ¢
u3MepeHusiMu KyooB gaHHbIX. OLAP-ky6
U pesIILMOHHBIe Mojenu. Pemenus
ousnec-ananuza Microsoft. Microsoft SQL
Server Analysis Services. MTHCTpyMeHTbI
ynpaBieHus ciyx00it SSAS. M3menenue
Mep, aTpuOyTOB U Hepapxuil KyOoB
JTAHHBIX.

OIIK-1, OIIK-5,
OIIK-7, OIIK-8,
YK-2

HUroro

3 Beenenue B
WMHTEJJICKTYaJIbHBII
aHaJINU3 JIaHHBIX.

[ToHsATHE MHTEIUIEKTYaIbHOTO aHATN3a
nanubix (Data Mining). Knaccudukanus
aHATMTHYECKUX crcTteM. KpuTnka
texHosioruu Data Mining. 3anauun
MHTEJUICKTYaJIbHOTO aHaJIi3a TaHHbIX.

OIIK-1, OIIK-7,
YK-2

Hroro
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4 CoBpeMeHHbIE Knactepusanus u anroputMel k-means u 12 OIIK-5, OIIK-7
METOBI FCM. Hepapxuyeckast KiacTepusalusi.
KJIaCCU(UKAIINH, Anroputm DBSCAN. Knactepuzanus ¢
alnpoKCUMallH, nomo1tnso EM anropurMma.
KJIACTEpU3aLUU HckyccTBEHHBIE HEMPOHHBIE CETH
00IBIINX (cBepTOUHbIE HEHPOHHBIE CETH) IS 3a/1a4
WH(POPMAITMOHHBIX anmpOKCUMAIINHU U KJTacCU(DHUKAITIH.
MOTOKOB M MacCCHBOB. Hcnonb3oBaHue nepeBbEB MPUHATUS
peIeHui Uist 3a1a4 KIacCU(pUKAIHH.
baiiecoBckas kinaccudukanus.
[Toctpoenne ancamOeit
KJIACCU(UKATOPOB C MIOMOIILI0 METOJIOB
Oyctunra u 6arrunra. Kimaccudukanms n
KJIACTEPU3ALIMSI TOTOKOBBIX JIAHHBIX.
Ornpezenienre KOHIENTYalbHOTO CABUTA.
['panuna Xédaunra.
Hroro 12
Hroro 3a cemectp 28
Hroro 28
5.3. lIpakTuyeckue 3aHATUSA (CEMUHAPDI)
He npeaycmoTpeHo yueOHBIM MJIaHOM
5.4. JlaGopaTopHbIe 3aHATHUSA
HaumeHnoBaHue 1abopaTopHBIX paboT NpuBeieHO B Tabnuie 5.4.
Tabnuia 5.4 — HaumeHoBanue 1a00paTOpHBIX padboT
Haspanust paznenos (Tem) HaumenoBanue TpyaoeMKocTb, dopmupyemsbie
JUCIUTUIAHBI nabopaTopHbIX padboT q KOMIIETEHITNH
1 cemecTp
| XpaHununia 1aHHBIX. PasseprriBanne OLAP-ky0a B 6 OIIK-5, OIIK-7,
MS SQL Server Analysis OIIK-8
Services.
Hroro 6
2 MHuoromepHsble xpanunuiia  |M3Menenus mep, aTpubyToB U 6 OIIK-1, OIIK-7,
nauHbIx ¢ npumeHenneMm OLAP (uepapxuii OLAP-xy60B B OIIK-8, YK-2
TEXHOJIOTHH. Microsoft SQL Server
Analysis Services
Ornpenenenne pacumpeHHbIX 4 OIIK-1, OIIK-7,
CBOMCTB aTpuOyTOB U OIIK-8
n3mepennii B OLAP-ky06ax.
Hroro 10
3 BBenenue B NHCcTpyMeEHTHI aHanM3a 6 OIIK-1, OIIK-8,
MHTEJUICKTYaJIbHbIN aHAIU3 nanHbeix B MS SQL server. YK-2
JIAaHHBIX. Hroro 6
4 CoBpeMEHHbIE METO/IbI AHan3 MIOTOKOBBIX JaHHBIX 6 OIIK-1, OIIK-5,
Kiaccuukanuu, OIIK-7, OIIK-8,
anmnpoKCUMallHH, VK-2
KJIaCTepu3aluu OOJIBIINX
MH(GOPMaILIMOHHBIX TOTOKOB U Hroro 6
MacCCHBOB.
7
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Hroro 3a cemectp

28

Htoro

28

5.5. KypcoBoii npoekT / KypcoBasi padora

He npeayCcMoOTpeHO y‘le6HLIM IIJTaHOM

5.6. CamocTosiTeqbHast padoTa

Buaer caMocTosITENbHOM pabOThI, TPYAOEMKOCTh M (POPMHUPYEMbIE KOMIIETCHIIMU TIPEICTABIICHBI B

tabnuue 5.6.
Tabmura 5.6. — Buabl caMocToATeIbHOM PabOThl, TPYIOEMKOCTh B (DOPMHPYEMbIE KOMIICTCHIIUN
Buanel
Ha3zBanus pasaenos . Tpynoemkocts, | Popmupyemsie
S —— CaMOCTOSITEIbHOU 4 KOMITETCHIIHI DopMBI KOHTPOJIS
paboThI
1 cemecTp
1 Xpanunumia [ToaroroBka k 8 OIIK-5, OIIK-7, | JlaGoparopHas
JTAHHBIX. nabopaTopHO# padoTe, OIIK-8 pabora
HaIMCcaHue OTYeTa
IToaroroBka K 7 OIIK-5, OIIK-7, | TectupoBanue
TECTUPOBAHUIO OIIK-8
IToaroroBka K 3aliuTe 7 OIIK-5, OIIK-7, | 3amwura oT4yeTa
oTyeTa 1o OIIK-8 1o 1abopaTopHOi
nabopatopHoO# pabore pabore
Hroro 22
2 MHoromepHble IToaroroBka k 8 OIIK-1, OIIK-7, | JlaGoparopHas
XpaHWIUIIA JaHHBIX ¢ |JabopaTopHOil paboTe, OIIK-8, YK-2 pabota
npuMmeHeHneM OLAP |Hanucanue oTuera
TEXHOJIOTHH. [ToAroToBKa K 7 OIIK-1, OIIK-7, | TecrupoBanue
TECTUPOBAHUIO OIIK-8, YK-2
IToaroroska K 3amure 7 OIIK-1, OIIK-7, | 3ammra oT4yeTa
OoTYeTa Mo OIIK-8, YK-2 |mo mabopaTopHOi
nabopaTopHoi paboTe pabote
Hroro 22
3 Beenenue B [ToaroroBka K 8 OIIK-1, OIIK-8, | JlaGoparopHas
MHTEJUIEKTYyallbHBI  |1abopaTtopHoii padore, YK-2 pabora
aHaJu3 JaHHBIX. HaIMCaHUEe OTYeTa
IToaroroBka x 7 OIIK-1, OIIK-8, | TectupoBanue
TECTUPOBAHUIO YK-2
IToaroroBka K 3aiiuTe 7 OIIK-1, OIIK-8, | 3ammura oT4yeTa
oTueTa 1o YK-2 110 J1a00paTOpHOii
nabopaTopHoii pabote pabote
Hroro 22
4 CoBpeMEHHbIE [ToaroroBka k 8 OIIK-1, OIIK-5, | JlaGoparopHas
METOIbI nabopaTopHO# padoTe, OIIK-7, OIIK-8, pabora
Kiaccuukanuu, HanucaHue OT4YeTa YK-2
afrpoxKcuMalnu, IToaroroBka k 7 OIIK-5, OIIK-7 TectupoBanue
Kl1acTepusannn TECTUPOBAHUIO
OOMBIIIHX [ToAroTOBKA K 3aIUTe 7 OIIK-1, OIIK-5, | 3ammra oTuera
MH(OPMAITHOHHBIX OTYETA 110 OIIK-7, OIIK-8, |mo naGopaTtopHoii
HOTOKOB M MACCHUBOB. | jaGoparoproii paboTe VK-2 pabore
Hroro 22
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Hroro 3a cemectp 88
IToaroroBka u cmaua 36 OK3aMeH
JK3aMeHa
Hroro 124

5.7. CoorBercTBHE KOMIIETEHINH, GOpPMHPYEMBIX IPH H3YYCHHH AUCHHUIINHBI,
1 BHJIOB Y4eOHOM 1esiTeIbHOCTH

CooTBeTcTBUE KOMIETEHIUMH, (GOPMUPYEMBIX NMPU U3YyUYCHHH AUCIUILINHBI, U BUJIOB Y4eOHOM
JeSATEeIbHOCTH MPEICTABIICHO B Tabyuie S.7.

Tabnuua 5.7 — CooTBeTCTBHE KOMIETEHIUH, (OPMUPYEMBIX MPU U3yUYECHUH TUCIMILUINHBI, U BUIOB
3aHATHI

Bupasl yuebHoii
dopmupyemsble JEATENbHOCTH
DOpMBI KOHTPOJIA
KOMIICTCHIINHA JIexk. JIab. Cawm.
3aH. | pa0. pao.
OIIK-1 + + +  |3ammura oT4era 1o abopaTopHOil padoTe,
Jlabopartopnast pabota, TectupoBanue, JK3aMeH
OIIK-5 + + +  |3ammra otyera 1o JabopatopHoi padore,
JlaGopatopHas pabota, TecTupoBanue, Jk3aMeH
OIIK-7 + + +  |3ammra otyeTa 1o JrabopaTopHoii padoTe,
Jlaboparopnas pabota, TecTupoBanue, JK3aMeH
OIIK-8 + + +  |3ammura oT4era 1o abopaTopHOil padoTe,
JlaGopartopnast pabota, TectupoBanue, JK3aMeH
YK-2 + + +  |3ammra otyera 1o JlabopatopHoi padore,
JlaGopatopHas pabota, TecTupoBanue, Jk3aMeH

6. PeifTuHroBasi cucreMa JJisi OlEHKH yCIIeBAEMOCTH 00y4arouXCs
6.1. basuibHbIe OneHKH 1J1s1 (PopM KOHTPOJIA

BameHbie oneHKH 17151 POPM KOHTPOJIS MpeICTaBIeHbI B Tabuie 6.1.
Tabmuua 6.1 — bayuibHbIe OLIEHKH

. . MaxkcumanbHbIA
MaxkcumanbHbIA MaxkcumanbHbIA
0a 3a mepron Bcero 3a
@DopMBI KOHTPOJIS 6am1 Ha 1-y10 KT ¢ 6asu1 3a mepuos
mexnay 2KT u Ha CEMECTP
Hayana cemectpa | mexnay KT u 2KT
KOHEI[ ceMecTpa
1 cemecTp
3amura oTUeTa Mo 10 10 7 27
nabopaTopHoi paboTe
JlaGopatopHas pabota 5 5 3 13
TectupoBaHnue 10 10 10 30
DK3amMeH 30
HToro MakcumyM 3a 25 25 20 100
HEPUOL
Hapacraromum utorom 25 50 70 100

6.2. IlepecueTt 0a/110B B OLIEHKH 32 TEKYIIH KOHTPOJIb

[TepecueT 6anIoB B OLIEHKH 3a TEKYIIUH KOHTPOJIb MIPEACTABIICH B TabmuIe 6.2.
Ta6muia 6.2 — Ilepecder 6aIoB B OIEHKH 32 TEKYIIHI KOHTPOJIb
bamibl Ha aTy TEKyLIEero KOHTPOIs Oruenka

>90% oT MakcuMalIbHOI cyMMBbI OaiioB Ha gaty TK 5

CornacoeaHa Ha noptane N2 75671 9




Ot 70% 1o 89% ot MakcuManbHOI cymMMbl OaioB Ha naty TK

Ot 60% 110 69% oT MakcuMabHOU cyMMBI 6aiioB Ha naty TK 3

< 60% ot MakcuMaibHOI cymMbl OamioB Ha naty TK 2

6.3. Ilepecuer cyMMblI 02/1710B B TPAAUIIHOHHYIO M MEKAYHAPOAHYIO OLICHKY

[TepecyeT cyMMBI 0aJIOB B TPAJUIIMOHHYIO U MEXTYHAPOJIHYIO OIICHKY MPEJCTABICH B TaOIHUIE

6.3.
Tabmuma 6.3 — Ilepecuer cyMMbl OAJUIOB B TPAIUIIMOHHYIO U MEXKTYHAPOIHYIO OLICHKY
HroroBas cymma 6ainios,
Onenka YYMTBIBAET YCIEUTHO CIaHHBIN Onenka (ECTS)
HK3aMEeH
5 (0TIMYHO) (3a4TEHO) 90—-100 A (0TIMYHO)
4 (xoporo) (3a4TeHO) 85 -89 B (ouens xoporo)
75 -84 C (xoporo)
70 — 74 D (ynoBneTBopuTenbHO)
3 (yAOBIETBOPUTENHHO) (3aYTEHO) 65— 69
60 — 64 E (mocpenctBeHHO)
2 (HeyOBJIETBOPUTENHHO) (HE 3aYTEHO) Hwuxe 60 6ammoB F (HeynoBieTBOpUTENHHO)

7. YueOHO-MeTOANYeCKOe U HH(OPMaLlHOHHOE o0ecrieYeHue M CUMIIJIMHbI
7.1. OcHoBHas1 JUTEpaTYpa

1. ITapdenos, 1O. I1. [TocTpensuroHHbIe XpaHUIUIIA JaHHBIX : ydeOHOe ocobue aiis By30B / FO.
I1. [Tapdenor ; mox Hayunou penakuueit H. B. [TamynmoBckoit. — Mocksa : U3marensctBo FOpaiit, 2020.
— 121 ¢. — (Bpicmiee o6pazoBanne). — ISBN 978-5-534-09837-2. — TekcT : 3M€KTPOHHBIN //
OGpazoBarenbHas miardpopma Opalt [DnekTpoHHBINA pecypc]. [DnekTpoHHBIN pecypc]: — Pexum
nocrtyma: https://urait.ru/bcode/453758.

2. AHanu3 naHHBIX : yueOHuUK 17 By30B / B. C. Mxwurapss [u np.] ; non peanakuueit B. C.
MxutapsHa. — Mocksa : M3narensctBo FOpaiit, 2020. — 490 c. — (Bricmiee o6pazoanue). — ISBN
978-5-534-00616-2. — TekcT : snekTpoHHbIN // OOpa3oBarenbHas miaTdhopma FOpaiT [DneKTpoHHBIN
pecypc]. [DnexTponHsIii pecype]: — Pexxum moctyma: https://urait.ru/bcode/450166.

7.2. lonoTHUTEIbHAS JTUTEPATyPa

1. Mapxkun, A. B. IIporpammupoBanue Ha SQL B 2 4. YacTts | : yueOHHMK U IPAKTUKYM /7Sl BY30B /
A. B. Mapkun. — 2-e usn., nepepad. u non. — Mocksa : U3natenasctBo FOpaiit, 2021. — 403 c.
—(Buicmee obpazoBanue). — ISBN 978-5-534-12256-5. — Tekct : anexrponnsii // O0pa3oBaTenbHas
minatgopma IOpaiit [DnekTpoHHBIH pecypc]. [DnekTpoHHBIH pecypc]: — Pexum goctymna:
https://urait.ru/bcode/471148.

7.3. Y4eOHO-MeTOAMYEeCKHEe TOCO0OHS
7.3.1. O6s13aTe/IbHbIE YUeOHO-MEeTOAUYECKHE MOCOOHSI

1. CnenuanbHble TEXHOJOTUU 0a3 JaHHBIX B MH(OPMALMOHHBIX CHUCTeMax: MeToauueckue
yKa3aHus JJIs BBIIIOJIHEHUS J1abopaTopHBIX U camocToATenbHbIX padot / K. C. Capun - 2018. 146 c.
[QnexTpoHHBIH pecypc]. [DnekrtpoHHBH pecypc]: — Pexum pocryna:
https://edu.tusur.ru/publications/7637.

7.3.2. YueOHO-MeTOAUYECKHE TOCOOUS IJIS JIUIY
€ OrPaAaHUYe€HHBIMU BO3MOKHOCTSMH 3/10POBbSI M HHBAJIHU/I0B

Y4eOHO-MeToAMUECKIEe MaTepUabl Il CAMOCTOSATEILHON U ayJUTOPHOI paboThl 00yUaIOLIUXCs
13 YKCIIa JIUI] C OTPAaHUYEHHBIMU BO3MOKHOCTSIMU 3/10POBbsSI 1 MHBAJIUAOB MPEJOCTABISIIOTCS B opMax,
aJIaNTHPOBAHHBIX K OTPAHUYEHUSM UX 370POBbsI U BOCHPUATHS HH(OPMALIUH.

Jist 1M1 ¢ HApYIIeHUsIMU 3PeHuUs:

— B (hopMe IIEKTPOHHOTO JOKYMEHTA;
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— B IIeYaTHOUW popMe yBEITUUCHHBIM HIPUPTOM.

J st i ¢ HAapyIIeHUsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOM (opme.

J1st U1 ¢ HApYLIEeHUsIMU OTIOPHO-IBUTaTeIbHOTO anmapara:
— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

7.4. CoBpeMeHHbIe TPpo(eccuoHAIbHBIE 0a3bl JAHHBIX
U HH(OPMAIMOHHBIE CTIPABOYHbIE CHCTEMbI

1. Ilpu u3yyeHUn AUCHUIUIMHBI PEKOMEHyeTCsl 00pamaThCs K COBpeMEHHBIM 0a3aM JaHHBIX,
MH(OPMAIIMOHHO-CIIPABOYHBIM U TMOMCKOBBIM cHcTeMaM, K KoTopbiM Y TYCYPa oTKpeIT JOCTYI:
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

8. MarepuaibHO-TEXHUYECKOE U MPOrPaMMHOe obecneyeHue TUCIHHIINHBI
8.1. MaTepuaibHO-TeXHHMYECKOE U MPOrPaMMHOe o0ecreyeHue J1JIsl JIEKIIMOHHbIX 3aHATHH

Jlns mpoBeeHUs 3aHATUN JIEKIIMOHHOTO THUMA, TPYIIOBBIX U HHAUBUIYATbHBIX KOHCYIbTAIIHA,
TEKYLIEro KOHTPOJIS U MPOMEXYTOUHON aTTEeCTAllUU UCIIONb3yeTCs yueOHask ayAUTOPHUs C TOCTAaTOYHBIM
KOJIMYECTBOM MOCAI0OYHBIX MECT i y4eOHOI rpymibl, 000pyI0BaHHAs JOCKOW U CTaHAAPTHON y4eOHOM
Mebenbto. FiMeroTcss MynbTuMeuitHoe 000py10BaHle U y4eOHO-HArIsAHbIE TOCOOUS, 00eCTIeUUBAIOIIHE
TEMaTUYECKHUE WILTIOCTPAIIMH 110 JICKITAOHHBIM pa3jiejaM JUCITUILUIHHBI.

8.2. MatepuajbHO-TeXHHYECKOE M IPOrPaMMHoOe odecriedeHue A5 1a00paTOpPHbIX padoT

Aynutopusi MOAETUPOBAHHS, MPOSKTHUPOBAHUSA M DJKCILUITyaTallMd WHPOPMAIUOHHBIX U
AHAIUTUYECKUX CUCTEM: yueOHas ayJAUTOPUS JJIS POBEACHUS 3aHATUN MPAKTUYECKOTO TUMA, yueOHas
ayauTOpUs U1l IPOBECHUS 3aHATUM TabopaTopHoro tuma; 634045, Tomckas obnacts, r. Tomck, yiI.
Kpacnoapwmeiickas, n. 146, 407 ay.

Onucanue nMeroerocss 000pya0BaHus:

- UarepaktuBHas nocka TraceBoard TS-408L;

- [Ipoexrop ViewSonic PJD5154 DLP;

- Kommnexr cnenuanu3upoBaHHON yueOHON Mebeny;

- PaGouee mecTo mpenogaBaress.

[IporpamMmmHoe obecrieueHue:

- Microsoft Windows 10;

- VirtualBox;

- Visio;

- Visual Studio;

- CnenuanbHO€ MporpaMMHOE oOecreueHue HHPOPMALMOHHBIX U aHanuTH4eckux cucteM 110
Microsoft SQL Business Intelligence;

8.3. MaTepua/ibHO-TeXHUYECKOE U MPOrpaMMHOe o0ecreyeHue 1JIsl CAMOCTOSATEIbHOI padoThI

Jlnst caMocTosATeNnbHOU pabOThl UCTONB3YIOTCS YueOHbIE ayAUTOPUH (KOMIIBIOTEPHBIE KIACCHI),
pacmoioKEHHbIE IO aJpecam:

- 634050, Tomckas o6nactb, T. Tomck, Jlennna npocnexkr, . 40, 233 ayn.;

- 634045, Tomckas ob6nacts, T. ToMck, yi. KpacHoapmeiickas, a. 146, 209 ayn.;

- 634034, Tomckas obnacth, r. Tomck, Bepmmauna ynuna, a. 47, 126 ayn.;

- 634034, Tomckas ob6nacts, T. Tomck, Bepmmauna ynuna, a. 74, 207 ayn.

Onucanne UMEIOIIErocss 000pya0BaHUS:

- yueOHasi MeOenb;

- KOMITBIOTEPHI;

- KOMIIBIOTEPHI MOJAKIIOUECHBI K ceTu «MHTepHeT» U 00ecrneynuBaloT JOCTYI B 3JIEKTPOHHYIO
nH(popMannoHHO-00pa3oBaTenbHyto cpeny TYCYPa.

[Tepeyens mporpaMMHOTO 0OECIICUEHUS:

- Microsoft Windows;

- OpenOffice;
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- Kaspersky Endpoint Security 10 mns Windows;
- 7-Zip;
- Google Chrome.

8.4. MaTepuaJIbHO-TeXHHYECKOE 00ecrevyeHne TUCIMTILTAHBI IS JTUI] C OTPAHUYEeHHBIMH
BO3MOKHOCTSIMH 3710POBbsI 1 HHBAJIM/IOB

OcBoeHue AMCHUIUIMHBI JIMIIAMH ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMU 3/10POBbSI M MHBAIHIAMHU
OCYILIECTBIISICTCS C UCTIOJIb30BAaHUEM CPEJICTB 0OYUEHUS OOILEro U CHeHMaIbHOI0 Ha3HAYCHHUS.

[Ipu 3aHATHSAX ¢ 00YYAIOIIMMUCS C HAPYWIEHHSAMH CJYyXa MPEeIyCMOTPEHO HCIIOJIb30BAHUE
3BYKOYCHUJIMBAIOIIEH ammaparypbl, MyJIbTUMEIUUHBIX CPEACTB M JPYTUX TEXHUUYECKHX CPEICTB
npuema/mepenaun yueoHoi HHpOpMaluu B TOCTYIHBIX (opMax, MOOUIBHOM CUCTEMBI IPENogaBaHus
U1 00y4aroUUXCcs C MHBAJIUAHOCTHIO, MOPTATUBHON MHAYKIIMOHHOW CHCTEMbI. YueOHast ayaAuTopHs, B
KOTOPO# 3aHUMAIOTCA 00ydJaromuecs ¢ HapyUIeHHEeM cllyXa, 000pyJA0BaHa KOMIIbIOTEPHON TEXHUKOMH,
ayIMOTEXHUKOHU, BUJCOTEXHUKOU, dJICKTPOHHOU JOCKOH, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHAX ¢ O0YYAIOIIMMHUCS C HAPYIIEHUSIMH 3PeHHs MPETyCMOTPEHO MCIOJIb30BaAHHE B
JEKIMOHHBIX U YYEOHBIX ayJUTOPUSIX BO3MOXKHOCTH MPOCMOTPA YJaJEHHBIX 00OBEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM cllaii]a Ha KpaHe) MPH MOMOIIM BUACOYBEIUUYUTEIEH 111 KOM(POPTHOTO
IPOCMOTDA.

[Ipu 3aHATHAX C OOy4YarOUIMMHUCS C HAPYUWIEHHUSIMM ONOPHO-IBUIaTeJbHOI0 ammaparta
UCIIOJIB3YIOTCS aJbTEPHATUBHBIEC YCTPOMCTBA BBOAA MH(MOPMALUU U APYrHe TEXHUYECKHE CPEICTBA
npuema/nepenayn yueOHoil nHGopMaIuu B JOCTYIHBIX (opMax, MOOMIBHOM CHCTEMbI 00yUYeHUS IS
JIOJeY ¢ MHBAJIUIHOCTBIO.

9. OneHovnblie MaTepHuaJbl U METOAUIECCKUE PEKOMCHAALIMMA 110 OPraHU3aAllMU U3YICHUSA
JAUCHHUILIIMHBI

9.1. Conep:xanne OLIEHOYHbIX MATEPHUAJIOB JIS TEKYLIEr0 KOHTPOJISI
U MPOMEKYTOYHOI aTTecTaluu

Jlnst oueHKu cTeneHu chOPMUPOBAHHOCTH M YPOBHSI OCBOCHHS 3aKPETUICHHBIX 32 AUCIUIIIUHOMN
KOMITETEHITNI UCIIONIBb3YIOTCS OIICHOYHBIE MaTepualbl, peCcTaBlIeHHbIe B Tabuue 9.1.
Tabauia 9.1 — ®opMbI KOHTPOJISL U OLIEHOYHBIE MaTEPHAIIBI

Haspammi pasaeinos (tem) PopwmHpyemie ®opmebl koHTpOIs | OnieHounbie MaTepuansl (OM)
JUCIUTUIAHBI KOMIIETEHIIUH
1 Xpanunumia 1aHHbIX. OIIK-1, OIIK-5, |3ammuTa otuera no |lIpumepHblii nepedeHb
OIIK-7, OIIK-8 |maGopaTopHOit BOIIPOCOB ISl 3aLLUTBI
pabote 1a00paTOpHBIX paboT
Jlaboparopnas Temb! mabopaTopHBIX padoT
pabota
TectupoBanue [IpuMepHBIii TIEpeUeHb
TECTOBBIX 3aJaHUN
OK3aMeH [lepeueHb 7K3aMEHALIMOHHBIX
BOIIPOCOB
2 MHoOromMepHbIe XpaHUIUIIA OIIK-1, OIIK-5, |3amuTa otuera o |IIpumepHbIi IEpeUeHb
nanHbIx ¢ npumeHenneM OLAP |OIIK-7, OIIK-8, |maGoparopHoit BOITPOCOB JJIS 3aLIUTHI
TEXHOJIOTH. YK-2 pabore 1a00paTOPHBIX paboT
JlaGopaTopHas Tembl 1abopaTopHBIX paboT
pabora
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUN
OK3aMeH [Iepeuenb 7K3aMEHALIMOHHBIX
BOIIPOCOB

CornacoeaHa Ha noptane N2 75671

12




3 BBeneniie B
WHTEIICKTYaIbHBIA aHATH3
JAHHBIX.

OIIK-1, OIIK-7, |3ammTa oT4yeTa Mo
OIIK-8, YK-2

[IpumepHBIil nepeyeHb

nabopaTopHOH BOITPOCOB JIJIs 3AUTHI

pabore 1a00paTOpHBIX PadoOT

JlaGopaTopHas Tembl mabopaTopHBIX paboT

pabora

TectupoBanue IIpuMepHBIi IepeyeHb
TECTOBBIX 3a/laHUH

OK3aMeH [lepeueHp 7K3aMEHALIMOHHBIX

BOITPOCOB

4 CoBpeMEHHbIE METOIbI

OIIK-1, OIIK-5, |3ammra oT4yeTa 1o

[IpuMepHBIii TEpeUeHb

Kiaccuukanuu, OIIK-7, OIIK-8, |maGopaTtopHOii BOIIPOCOB JIJIs1 3aIUThI
armpOKCUMAIIHH, pabore 71a00paTOPHBIX padOT
KIIacTepu3aliy O0JIbLINX JlaGopatopHas Tembl 1abopaToOpHBIX paboOT
MH(GOPMaILIMOHHBIX TOTOKOB U paboTa
MaccHBOB. Tectuposanue [puMepHBIi MepedeHb
TECTOBBIX 3aJaHUI
DK3aMeH [TepeueHp 3K3aMeHAIMOHHBIX

BOITPOCOB

Hlkana oneHKH cHOPMUPOBAHHOCTU OTIEIBHBIX IUIAHUPYEMBIX PE3yJIbTaTOB OOyYEHUS IO
JTUCIUILIMHE TpUBeAeHa B Tabmuie 9.2.
Tabnuua 9.2 — llkana oneHku cHOPMHUPOBAHHOCTU IIAHUPYEMBIX PE3yJIbTATOB OOyYEHHUS 1O

JTHUCITUTUTNHE
®dopmynupoBka TpebOBaHUH K CTeeHH C(HOPMHUPOBAHHOCTH
Ouenka bamner 32 OM TUTAHUPYEMBIX PEe3yJIbTaTOB O0YUYCHUS
3HATh YMETh BJIAJICTh
2 <60% ot OTCYTCTBHUE 3HAHUU OTCYTCTBHE OTCYTCTBHE
(HeyAOBIETBOPUTENBHO) | MAKCUMAIBHOMU | UITH (pparMeHTapHBIC YMEHHUH UITn HABBIKOB HJIN
CYMMBbI 0aJIoB 3HAHUA YaCTUYHO (dbparmMeHTapHbIe
OCBOEHHOE MpUMEHEHHE
yMEHHE HABBIKOB
3 ot 60% 10 o0rrue, HO He B LI€JIOM YCIIEIITHO, B LIEJIOM
(YZIOBIIETBOPUTENBHO) 69% ot CTPYKTYpUPOBAHHBIE HO HE YCIIELIHOE, HO HE
MaKCUMaJbHON 3HAHUS CHUCTEMAaTHUYECKH | CUCTEMATHYECKOe
CYMMBI 0aJIoB OCYILECTBIISIEMOE pUMEHEHNE
yMEHUe HaBBIKOB
4 (xopotio) ot 70% 1o c(OpMUPOBAHHBIE, B LIEJIOM B LIEJIOM
89% ot HO CoAepKalune YCIICIIHOE, HO YCIIEIIHOE, HO
MaKCUMAaJIbHOU OTIEIbHBIC coJieprKaliye coJieprKaliue
CYMMBI 0AJUTOB | TIpOOJIEMBI 3HAHUS OTJENIbHBIC OTJEIIbHBIC
mpoOesbl yMEHUE poOebI
pUMEHEHNE
HaBBIKOB
5 (0TIM4HO) >90% ot chopMUpOBaHHbIE | CHOPMUPOBAHHOE YCHEIIHOE U
MaKCUMaJIbHOW | CcHCTEMaTHYeCKHe yMEHHE CHUCTEeMaTHYECKOe
CYMMBbI 0aJIOB 3HAHUA MPUMEHEHHE
HABBIKOB

[Ikana KOMIUIEKCHOM OLIEHKH c(hOPMHUPOBAHHOCTH KOMIIETEHLIMI IIpuBeieHa B Tabmuie 9.3.
Tabaua 9.3 — Illkana KOMIJIEKCHOM OIIEHKH C(OPMUPOBAHHOCTH KOMITETEHINI

| Orenka |

dopMynrpoBKa TPeOOBAHUN K CTETICHH KOMIIETEHIIUN

CornacoBaHa Ha noptane Ne 75671 13



2 He nMeet He0oOXOAMMBIX MIPEACTABICHHI O TPOBEPSIEMOM MaTepuase
(HEeyAOBIETBOPUTENBHO) | UJIU
3HaTh HA YPOBHE OPUEHTHPOBAaHMS, peicTaBiieHnid. OOydaromuiics 3Haet
OCHOBHBIC MPU3HAKH WM TEPMHUHBI U3y9IaeMOTO 3JIEMEHTA COACPKAHMS, UX
OTHECEHHOCTH K ONPEICIICHHON HayKe, OTPAC/Id WIH 00bEKTaM, y3HACT B
TEKCTax, N300PAKEHUSIX UITU CXeMaX U 3HAeT, K KAKMM HCTOYHUKAM HYKHO
oOpaiuarbcs 1)1 00Jiee 1eTalnbHOIO €ro YCBOSHHUS!.

3 3HaTh ¥ YMETh Ha PeNPOAYKTUBHOM ypoBHE. OOyJaronuxcs 3HaeT
(YIOBIIETBOPUTENBHO) |M3YUYEHHBIH 3JIEMEHT CO/IepKaHUSI PENPOAYKTUBHO: IPOU3BOIBHO
BOCIPOM3BOAMT CBOU 3HAHUS YCTHO, MUCHMEHHO WJIH B IEMOHCTPUPYEMBIX
NEUCTBUAX.

4 (xopo11o) 3HaTh, yMETh, BIA/I€Th HA AHAJMTHYECKOM ypOBHE. 3Has Ha
PENnpoayKTUBHOM YPOBHE, YKa3bIBaTh Ha 0COOEHHOCTH U B3aUMOCBS3H
U3yYEHHBIX 00BEKTOB, HA UX JOCTOWHCTBA, OTPAHUYEHUS, UCTOPHIO U
HEePCHEKTUBBI Pa3BUTUS 1 OCOOCHHOCTH JJIS1 pa3HBIX 0OBEKTOB YCBOCHHUS.

5 (oTIM4HO) 3HaTh, yMETh, BJIa/IETh HA CHCTEMHOM ypoBHe. OOyyaromuiics 3HaeT
M3yYEHHBIN 3JIEMEHT COAEP)KaHUSI CUCTEMHO, POU3BOJIBHO U JI0KA3aTEIBHO
BOCIIPOMU3BOJUT CBOM 3HAHUA YCTHO, IMCbMCHHO WUJIK B ACMOHCTPUPYCMbIX
HeﬁCTBHHX, YUUThIBAA U YKa3bIBasA CBA3U U 3aBUCUMOCTH MCKIY 3THM
9JICMCHTOM U APYTUMH DJICMCHTAMU COACPIKAHUA JUCHUIIIMHBI, €TO
S3HAYUMOCTD B COACPKAHUN JUCHUIIINHBI.

9.1.1. IlpuMepHBIii IepedeHb TeCTOBBIX 3a1aHUI

1. Kakoii cmoco® XpaHeHHUsS MOApPa3yMeBaeT, UTO MCXOJHbIC JaHHBIE OCTAIOTCS B TOU XKe
pENSILIMOHHOM 0a3e TaHHBIX, I/l OHU U3HAYaJIbHO HAXOAMWINCH, @ arperaTHble JaHHbIE XPaHATCS
B MHOTOMEpPHOU 0a3e JaHHBIX?
1. OLAP;
2. MOLAP;
3. ROLAP;
4. HOLAP.
2. Yto u3 cebs mpeacTaBIsSIIOT OcH Kyba?
1. u3mepenus;
2. MepsI;
3. 3ampochl.
3. B cxeme «3Be31a» BHemHne (BTOpUYHBIE) KITIOUN JOJKHBI OBITH B TabMuIIe(Ta0IMIIax):
1. daxTos;
2. U3MEpEHNH;
3. 00a BapuaHTa BEpHBI.
4. Kakue naHHbie HEOOXOIUMO COXPAHSITH I MOBTOpHOTO 3anmycka ETL-nporecca:
1. KOJIMYeCTBO 3arpy>KEHHBIX KOPTEKEH TaHHBIX;
2. BpeMs MOCJEIHETO 3aIyCKa;
3. CIUCOK UAEHTU(UKATOPOB 3arpyKEHHBIX KOPTEKEH.
5. IpeumymiecTBO cxembl « CHEKUHKAY:
1. MeHblIe pa3mep 06a3bl JaHHBIX;
2. menblue onepanuit JOIN B 3anpocax K JaHHBIM;
3. MEHbIIIe BHEIIHUX KJIIOYEH B CXEME JaHHBIX.
6. Kakue sneMeHTh! JOKHBI ObITh CO3/IaHbl B XPaHWJIMILE JAHHBIX PaHbIle APYTUX:
1. TaGmuIbl U3MEPEHUH;
2. Tabnuibl GaKToB;
3. TOPSAOK HE BaXKEH.
7. CKOJNbKM U3MEpPEHUsIM HE00X0AMMO 3aUKCUPOBATh 3HaUEHUS (IPUCBOUTH KOHCTAHTHI), YTOOBI
CHU3UTBH Pa3MEPHOCTH Ky0a C ¢ yiciIoM u3MepeHuit d 10 1ByMepHOl TabnuIIbI?
1. d-2
2.2
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3. d+2
4. 2*d

8. B pe3ynbrare kakoi ornepanuu KOJUYECTBO SYEEK KyOa 0CTaeTCss HEM3MEHHBIM ?
1. cpes;
2. BpalllCHHE;
3. meraymm3aius;
4. B3sTHE TIONKYOA.

9. BroxeHHbBIE KOJUICKIIUH JIEMEHTOB JIaHHBIX MPUCYTCTBYIOT B CIACAYIOIIEH MOJIEIH:
1. JOKyMeHTHast MOJENb;
2. rpadoBasi MOJIEIb;
3. peNsIMOHHAsI MOJIEIIb;
4. xaro4Y-3HaUeHHE.

10. I'pannma XEhauHra UCTIONB3YETCS IS

1. 0OpabOTKM MOTOKOBHIX IAHHBIX MMPU TOCTPOCHUU JACPEBHEB MIPUHATHUS PEIICHHUIA;
2. ompeneneHus: KOHIENTyalbHOTO CIBUTA;
3. MOHMCKa KJIaCTEPOB IMTyMOBBIX (TIOCTOPOHHKX ) DJIEMEHTOB JIAHHBIX.

9.1.2. IlepeyeHb IK3aMEeHANMOHHBIX BONIPOCOB

Cxema JJaHHBIX CHE)KMHKA U 3BE37a.
. OLTP 6a3a naHHbIX, XpaHUJIUIIE JaHHBIX U MHOTOMEepHas 0a3a naHHBIX. MIX MecTo B
ApXUTEKType MHPOPMALTMOHHBIX CUCTEM MPEIIPUATHSL.
3. Mopenu [XpaHeHHs JaHHBIX : peJIALMOHHAs, rpadoBasi, JOKYMEHTHAs, KIII0Y-3HAYCHHE.
4. Xpanunuuie nanubix 1 OLAP-cepBep B apXUTEKType KOPHOPATUBHBIX HMH(GOPMAIMOHHBIX
cucreM (o6s3arenbHo Hamumuue UML-nuarpaMMel pa3BepThIBAHUS ).
5. Pexxumsl pabotel OLAP-cepBepa.
6. S3bIk 3amrpocoB MDX: onepanuu noiay4eHus: JaHHBIX ¢ (QUIbTpanuei.
7. UacTuuHas ¥ mojHas BHITPY3KW AaHHBIX U3 OLTP 6a3 maHHBIX B XpaHUJIUINE JAHHBIX
(o6s3arenpHO HAmuue UML-auarpaMmbl A€SITETEHOCTH).
8. OLAP-kxy0: Mepsl 1 U3MEpEHHUsI, CHS)KHHKA 1 3BE3/1a.
9. OLAP-ky6: nepapxusi ©3MepeHHI.
10. OLAP-ky0: oTHOIIIEHHE MHOTHE-KO-MHOTUM BHYTPU U3MEPEHHUSL.
11. Peanusanus npolecca HHTEIIEKTYaIbHOTO aHAIN3a JAHHbBIX: 3Tallbl U UX ONMCAHHUE.
12. CBeprouHble HEHPOHHBIE CETH.
13. Anroput™m knactepuzaunu K-Means.
14. Anroput™m knactepuzaunu FCM.
15. Anroputm knacrepuzauuu DBSCAN.
16. Uepapxuueckasi KJlacTepU3alus.
17. Hausnslii knaccudukarop baiieca.
18. JlepeBo npunsaTus pemwenuil. Anropurm ID3
19. epeBo npunstus pemwenuil. Anropurm C4.5
20. Ancam6iu K1accu(puKaTOpOB.
21. KoHuenTyanbHblii CABUT JAaHHBIX U aITOPUTMBI €0 ONPEEIICHUS.
22. Ilpouecc 00pabOTKH MOTOKOBBIX TaHHBIX: OTPAHUYCHUS U TPEOOBAHUS K AJITOPUTMY.
23. Hcnonb3oBanue rpaHuilbl Xeéddauara npu peannsanuu 1epeBbeB NPUHATHS PEILICHHH.

N —

9.1.3. [IpuMepHBbIii NepeyeHb BOMPOCOB /JIsl 3alIIUTHI J1a00PATOPHBIX padoT

Kakue nBe TUIIOBBIE CXEMBbI TJAHHBIX HCIOIb3YIOTCS MPU CO3/aHUN XPAHMIUIL TaHHBIX ?

B yem npeumy1iecTBO HEHOPMATU30BAHHBIX CXEM JAHHBIX?

[Touemy B OLTP 6a3ax maHHBIX NPUMEHSIOTCS HOPMAJIM30BaHHBIE CXEMBbI JTAHHBIX ?

Kakwue onepamuu ocymectBisitorcss ¢ OLAP-xky6om (mste ocHOBHBIX omneparuii)? [IpuBeaute
IPUMEPHI

5. Kakue TpeboBaHus U OrpaHUYEHUS PUMEHSIOTCS K aJIrOpUTMaM aHaJIW3a MOTOKOBBIX JaHHBIX?

Sl ol e

9.1.4. Tembl 1a00paTOPHBIX padoOT
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. PaszepteiBanne OLAP-ky6a B MS SQL Server Analysis Services.

. U3menenus mep, arpudyToB u uepapxuit OLAP-ky60B B Microsoft SQL Server Analysis
Services

Ornpezenenre pacuimpeHHbIX CBOMUCTB aTpuOyToB 1 u3Mepennii B OLAP-ky0ax.

NucTpymenTsl ananu3a nanHeix B MS SQL server.

. AHanIn3 NOTOKOBBIX JAHHBIX

N —

oW

9.2. MeToan4yeckne peKOMeH AU

VY4eOHbIil MaTepuan uznaraercs B (Gopme, mpeanoaramplileii caMoCTOATENbHOE MBIILICHHE
CTYZCHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosTenbHast paboTa CTyA€HTOB UTPAET PEIIAIONIYIO POJIb
B XO/I€ BCETro y4eOHOro mporecca.

HauaTtp n3ydeHne MTUCHMILUIMHBI HEOOXOIUMO CO 3HAKOMCTBA ¢ padoueil MporpaMMoOid, CIIUCKOM
y4eOHO-METOMYECKOT0 U MporpaMMHoro obdecneuenus. CamocrosTenbHas paboTa CTyAeHTa BKIIOYAET
paboTy ¢ yuyeOHBIMU MaTepHalaMH, BBINOJHEHHE KOHTPOJBHBIX MEPONPUITHH, MPETyCMOTPEHHBIX
y4eOHBIM ITAHOM.

B nporecce n3ydeHus: IUCUUIUIMHBI IS JIyYIIETO OCBOCHUS MaTepuana He0OXOAMMO PETYIISIPHO
oOpamarbcsi K PEeKOMEHAYEMOM JIuTeparype M MCTOYHHKAM, YKa3aHHBIM B y4eOHBIX Marepuaiax;
MOJIB30BAThCS 4Yepe3 KaOWHET CTyJAeHTa Ha caiiTe YHuBepcuUTeTa o0pa3oBaTEIbHBIMH pecypcamu
AJIEKTPOHHO-OMOIMOTEYHOM CHUCTEMBI, @ TAaKXKe OOIIEAOCTYITHBIMUA HHTEPHET-IOPTAIaMH, COJCPKAILIUMHU
Hay4YHO-TIONYJSPHbIE U CIELUAJIU3UPOBAHHBIE MaTepHajbl, MOCBSIIEHHBIE PA3JIUYHBIM aCIEKTaM
y4eOHOM JUCUUIUINHBL.

IIpu caMOCTOATEILHOM U3YYEHUU TEM CIEAYHTE PEKOMEHIALMSIM:

— YTEHHME HJIM NPOCMOTP MaTepHuajla OCYLECTBISANTE CO CKOPOCTHIO, NOCTATOYHOM s
WHAUBHUAYAIbHOTO NIOHUMAaHUS U OCBOEHMS MaTepuaja, BbIIENsisl OCHOBHBIE UJEH; HA OCHOBAHUHU
N3yUYEHHOI'0 COCTaBUThH Te3UChl. OCBOMB MaTepual, MONbITaTbCSI COOTHECTH TEOPHUIO C IPUMEpPAMHU U3
MIPaKTUKU;

— €CJIM B TEKCTE BCTPEYAIOTCS HE3HAKOMBIE UJIM MAJIO3HAKOMBIE TEPMUHBI, CIEAYET BBISICHUTH UX
3HAYEHUE JJIs IOHMMaHUS JaJbHEHNIIEro MaTepuaa;

— OCMBICJIMBAlTE IPOYUTAHHOE U NU3YUEHHOE, OTBEYANTE HA MPEJI0KEHHBIE BOIIPOCHI.

CryneHTsl MOTYT NOJy4aTh HHAMBUyalbHbIE KOHCYJIbTALMH, B T.4. C UCIIOJb30BAaHUEM CPEJICTB
TEIEKOMMYHHUKALUH.

[To gucuuniauHe MOTYT MPOBOAMTHCS JOMOJHHUTEIbHBIC 3aHATHUA, B T.4. B (hopMe BeOMHAPOB.
Pacnucanue BeOMHAPOB W 3alMUCHU BEOMHAPOB MYOJHMKYIOTCS B 3JEKTPOHHOM Kypce / 3JIeKTPOHHOM
KypHaJIe 110 TUCLUIUINHE.

9.3. Tpeﬁona}mﬂ K OCHOYHBIM MaTepHuajJdaM Jisl JUIl ¢ OrpaHHYCHHBIMHA BO3MOKHOCTAMMU
310pOBbHA U HHBAJIUA0OB

Jns nun ¢ orpaHUYEHHBIMH BO3MOJXKHOCTSIMH 370pOBBS U WHBAJIHUJIOB MPEIYCMOTPEHBI
JOTIOJTHUTEJIBHBIE OIEHOYHBIE MaTepPHAJIbl, MEpEeUeHb KOTOPHIX yKa3aH B Tabiuie 9.4.

Tabnuna 9.4 — JlomoJHUTENbHBIE MaTepHaNbl OINCHUBAHUSA JUISA JIUI C OTPaHUYCHHBIMU
BO3MOKHOCTSIMH 3JIOPOBBSI M1 MHBAJIHUIOB

Buasl 1ooIHUTENEHBIX OLIEHOYHBIX DopMBbI KOHTPOJISI U OLIEHKHU

Kareropuu oOy4aromuxcs

MaTepUaoB pe3yJIbTaTOB 00YUYEHUS
C HapylIeHHsIMU clTyXa TecTbl, TUCbMEHHBIE [Ipenmy1ieCTBEHHO MMUCHMEHHAs
CaMoCTOsITeNIbHbIE pabOThI, BOIPOCHI MpoBepKa
K 3a4€eTy, KOHTPOJIbHbIE paOOTHI
C HapyLIEeHUAMU 3pEHUS CobecenoBaHue 1o BOIIPOCaM K [IpenmyniecTBEHHO yCTHas
3a4eTy, ONpOC 110 TEPMUHAM poBepKa (MHIUBUYATBHO)
C HapylIIeHUSIMU OTIOPHO- Pemenue nucTaHIIMOHHBIX TECTOB, [IpenmytiecTBEHHO

JBUTATEJILHOTO alapara | KOHTPOJIbHbIE pa0OThI, MUCbMEHHBIE | AUCTAaHIMOHHBIMU METOAAMHU
CaMOCTOSITENIbHBIE PaOOTHI, BOITPOCHI
K 3a4eTy
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C orpaHMyYeHUSIMH TIO
0011IeMETUIIUHCKUM
MOKa3aHUSIM

TecThl, TUChbMCHHBIC
CaMOCTOSITEIIbHBIE PAOOTHI, BOTIPOCHI
K 3a4€Ty, KOHTPOJbHBIE paOOTHI,
YCTHBIE OTBETHI

[Ipeumy1iecTBEHHO POBEpPKA
METOAAMHU, ONPEACIIAIOLIMMUCS
UCXOJS U3 COCTOSIHUS
o0yyaromerocss Ha MOMEHT
IIPOBEPKU

94. MeToauuecKkue PECKOMEHIAUHU MO OIMCHOYHBIM MaTepuajaamMm IJid JUll ¢ OrpaHUYC¢HHBIMHU
BO3MOKHOCTSIMHA 310POBbS U UHBAJINI0B

Jns nui ¢ orpaHUYEHHBIMH BO3MOXKHOCTSIMU 3J0POBbSI U MHBAJIHUJIOB MPEayCMaTPUBACTCS
JOCTYITHAs popMa Mpea0CTaBICHUS 3aJaHUI OIICHOYHBIX CPEJICTB, 4 UMEHHO:

— B IIeYaTHOU (opme;

— B IieyaTHOM hopme ¢ yBeJIMYEHHBIM HIPUPTOM;

— B (hopMe IIEKTPOHHOTO JOKYMEHTA;

— METOJIOM YTE€HHSI aCCUCTEHTOM 3aJ]aHUsl BCIIYX;

— IpeJ0CTaBICHHUE 3a/1aHUs C UCIOIb30BaHUEM CYpIOTIEPEBOAA.

Jluuam ¢ orpaHMYE€HHBIMU BO3MOXKHOCTSMH 3/I0POBbSI M MHBAJIKAaM yBEJIUUYMUBAETCS BpeMs Ha
MOJITOTOBKY OTBETOB Ha KOHTPOJIbHbIE BOMpockl. s Takux oOyyarouiuxcs mpeaycMaTpuBaeTCs
nocTynHast popma npeaocTaBiIeHHsI OTBETOB Ha 3aJlaHUsl, @ UMEHHO:

— MUCBMEHHO Ha Oymare;

— Ha0Op OTBETOB Ha KOMIIBIOTEPE;

— HabOp OTBETOB C UCIOJIH30BAHNEM YCIIYT aCCHCTEHTA;

— MpEe/ICTaBIIEHUE OTBETOB YCTHO.

[Ipouenypa omeHWBaHHUS PE3yIbTATOB OOYYEHHUsS JHUIl C OTPAHUUYCHHBIMHU BO3MOXXHOCTSIMHU
3I0pPOBbSI M WHBAIUIOB 10 AUCIHILIMHE TPEIyCMAaTPUBACT MpeJAOoCTaBlIeHne HHPopManuu B Gopmax,
a/IaTITUPOBAHHBIX K OTPAaHUYEHISIM UX 3I0POBbBSI U BOCIIPHATHS HHPOPMAITUH:

Jst Iuu ¢ HAapylIeHUsIMU 3PeHu:

— B (hopMe IIEKTPOHHOTO JOKYMEHTA;

— B rieyaTHOU popme yBeIMueHHBIM HIpUdTOM.

J1st Iun ¢ HApYLIeHUsIMU cJIyXa:

— B (hopMe IIEKTPOHHOTO JOKYMEHTA;

— B TIe4aTHOU (opme.
JJ1s1 11 ¢ HApyLIEHUSIMH OTIOPHO-ABHUIaTEJIbHOIO anmapara:

— B popMe 3JIEKTPOHHOTO TIOKYMEHTA;

— B IIeyaTHOU (opme.

[Ipn HEOOXOAUMOCTH JJIsl JUI] C OTPAHUYCHHBIMU BO3MOXHOCTSIMH 3JI0POBbSI U MHBAJIHUIOB
MpoIieIypa OLICHUBAHUS PE3YJIBTATOB 00YUEHHUS MOXKET IPOBOJUTHCS B HECKOJIBKO JTaIloB.
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