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9.llenu n 3apgayum y4e6HOM AUCLIMNIIUHDI

dopMUpoBaHNE YMEHUS NCMONb30BaTb UHTEMMNEKTYyalbHble MH(POPMALIMOHHbIE CUCTEMBI,
WMHCTPYMEeHTanbHble CPeAcTBa ynpaBneHusa 6asamv AaHHbIX U 3HAHWUIA;

dopMUpoBaHMeE 3HaHMIN O COBPEMEHHbIX CPeACcTBaxX peanuaaunn texHonormn Data
Mining, Knowledge Management.

Llenamn ocBoeHus y4ebHON OUCLMNITNHBI SBNSAOTCS:

BbINYCKHWK AOMKEH YMETb UCMNONb30BaTh MHTENNEKTYarbHble MHPOPMALNOHHbIE

CUCTEMbI, MIHCTPYMEHTarnbHbIE CpeacTBa ynpaBneHnsa 6azamu gaHHbIX U 3HaHUI. IMeTb
NpeAcTaBneHne 0 COBPEMEHHbIX CpeacTBax peanusaumm TexHonornn DataMining,
Knowledge Management.

3agaun y4ebHOM OMCUMNITNHDI:

— U3Yy4NTb BaXKHENLLNE NOHATUS N KOHLUEMLMM U3 TEOPUM MHOTOMEPHbIX 6a3 AaHHbIX U
XPaHUIML, AaHHbIX; TEXHOSOrMK (hOPMUPOBAHUS XPaHUINLL AAaHHbBIX U peLleHNe CBA3aHHbIX C
HUMM 3a4a4 OYUCTKUN U 3arpy3kn NEPBUYHBIX AAHHbIX; KOHLENUMS Ky6oB AaHHbIX 1 METOAbI MUX
NMOCTPOEHUS C UCMONIb30OBAHNEM COBPEMEHHbIX CUCTEM.

— NPOBOANTb aHanNn3 NpeamMeTHON obnacTn n genaTtb COOTBETCTBYHOLLEE €r0 ONUCAHWE;

— co3gaBaTb MOAENN MHOroMepHbIX 6a3 gaHHbIX; paboTaTh B acneKkTax NpoOeKTUPOBaHUS,

peannsaumn n ncnonb3oBaHnA CUCTEM 06pa60T|<|/| MHOIroMepHbIX AaHHbIX HA OCHOBE XPaHWUJTALLL
OaHHbIX;]

10. MecTo yye6HOM AncumnnuHbl B cTpyktype OOI: yyebHas avcumnnmHa oTHOCUTCS K
obsizaTtensbHon Yactu 6roka b1.

11. MnaHupyeMble pe3ynbTaTbl OOY4YeHUA MO AUCUUNIMHE/MOAYNIO (3HAHUSA, YMeHus,
HaBbIKU), COOTHECEHHbIE C NMMIaHUPyeMbIMU pe3ysibTaTaMu OCBOEHUS oGpa3oBaTesibHOM
nporpamMmmbl (KOMMNETEHLUMSAMU) U UHAUKATOPAMMN UX AOCTUKEHUSA:

Kog HassaHue Koa(bl) UHankaTop(bl) MnaHMpyemble pesynbTaTbl
KOMMNETEHLMM 06y4yeHus
CnocobeH 3HaeT CoBpeMEHHbIE 3HaTb: COBPEMEHHbIE

NOHUMAaTb WH(OPMAaLIMOHHbIE TEXHOMNOMMN N | NH(POPMALMOHHbIE

OlK- | npuHumMnbI nporpamMMHble CpeacTea, B TOM TEXHONOrMU 1 NpPorpaMmmMHble
2 paboThbl yucne oTe4eCTBEHHOro cpefcTtsa, B TOM vucre

COBPEMEHHbIX npoun3BOACTBa, Npu peLLeHnm OTEeYeCTBEHHOro

NHPOPMaLMOH OrIK- 3agay npodeccnoHanbHom NPoOn3BOACTBA, NPU peLLleHnmn

HbIX 2.1 AeATenbHOCTY; 3agay npodeccnoHanbHoOM

TEXHONOMNN U JeaTensHoCTY;

NporpamMmMHbIX

cpencTs, B

TOM yuncrne

OTeYeCTBEeHHOr

o YMeeT BbibnpaTtb COBPEMEHHbIE YMeTb: ncnonb3oBathb

npoussoacTea, | OMK- WHOPMaLIMOHHbIE TEXHOMNOMMN N | COBPEMEHHbIE

y 2.2 nporpamMMHble CpeacTea, B TOM MHOPMaLMOHHbIE

MCMONb30BaTh yncne oTe4eCTBEHHOro TEXHONOIrMU 1 NPorpaMmmMHble

MX My Npoun3BOACTBa, Npu peLLeHnm cpeactea B obnactu

peLueHu 3agad WHTENMNEeKTyanbHbIX CUCTEM, B

3apav ﬂpO(beCCMOHaﬂbHOVI TOM Yucrne ote4eCTtBeHHOro

I'IpOd.)eCCI/IOHa [EeATENbHOCTH; npon3soacTBa, nNpu peLIJeHvI/IVI
3agad npogeccrmoHanbLHON




JIbHOWM OeATenbHOCTY;

AeaTenbHOCTU
MmeeT HaBblkM NPUMEHEHUS BnageTtb: coBpeMeHHbIMU
OlMK- COBpPEMEHHbIX MHPOPMAUUNOHHBIX | MHPOPMAaLMOHHBIMA
2.3 TEXHONOMN U TEXHOMOrMAMU 1
nporpaMmMHbIX CPeACTB, B TOM nporpaMmMmHbIMKU CpeACTBaMU B
yucre oTed4ecTtBeHHOro obnactu MHTEeNnNeKTyarbHbIX

npoun3BoACTBa, Npu pelleHnmn 3a- | CUCTEM, B TOM Hucrie

[la4 NpodeccroHarnbHoM OTEH4EeCTBEHHOro
[EATENLHOCTN. Npon3BOACTBa, NPU peLleHnn
3agad npodeccrmoHanbLHoOn

OeATEeNbHOCTH,

12. O6bemM AucuMniuHbI B 3a4eTHbIX eguHUUax/4vac. (8 coomeemcmeuu ¢ y4yebHbIM naaHoOM) —
3/108.

Popma NpOMEXYTOUHON aTTeCTaLMMU(3avem/sK3ameH) 3ader ¢ oneHkoit, KontposnsHas pabota

13. TpypoeMkocTb No Buaam y4yebHomn paboTbl

TpyaoemMKocTb
Buza yue6Hoit paboTbl Bcero [o cemecTpam
7 cemecTp Ne cemecTpa
AyaAUTOPHbIE 3aHATUA 66 66
nexkumm 34 34
B TOM 4ucne: npakTnyeckue 16 16
nabopaTopHble 16 16
CamoctosaTensHasa pabota 42 42
B TOM 4mcrie: KypcoBas pabota (NpoekT)
dopma NpomexyTovHOM aTTecTtaumm
(9k3ameH —  4ac.)
WToro: 108 108
13.1. CopepxaHue QUCLUMNIUHDI
n/n Peanunsauus

pasgena

HanmeHoBaHue pasgena AONCUUNIINHBI C

CopepxaHue pasgena QuCUUNnHLI

AVCUMNITUHBI NMoMOLLbIO
OHnamnH-Kypca,
QYMK *
1. Nlekuun
1.1 Obwme ceeseHusa 06 NHTennekTyanbHble CUCTEMbI- HAaNPaBaeHUA Pa3paboToK: www.edu.vsu.ru
UHTENNEeKTYyaIbHbIX CUCTEMAX UHTEeNNeKTya/ibHbl€ UTPbl U KOMNbOTEPHOE TBOPYECTBO,
N 3KCNEPTHbIX CUCTEMAX npeacrasneHune 3HaAHWUI U pa3pa60TKa CNCTemM, OCHOBaAHHbIX Ha

3HaHusAx (knowledge-based systems), malwmHHoOe 0byyeHue
(machine learning, data mining, knowledge discovery),
NOHWMaHMe ecTeCTBeHHbIX A3bIKOB (natural language processing),
pacno3sHaBaHue 06pa3oB. (pattern recognition),
WUHTENNEeKTyaNbHble poboTbl (robotics), HoBble apXMTEKTYpbI
KOMMbIOTEPOB, NporpammHoe obecneyeHue cuctem NN,
MHOTOareHTHble CUCTEMbI. APXUTEKTYPA UHTENIEKTYaIbHbIX
MHGOPMALMOHHBIX CUCTEM.

COOTHOLIEHNE NOHATUN.

1.2 PaspaboTka Cuctembl NopoXxaatowmx npasun Ha A3blke CLIPS. OcHOBHble www.edu.vsu.ru
WHTENNEKTYaIbHbIX CUCTEM Ha | CTpaTernMu ynpasaeHWA BbIBOAOM Ha OCHOBE NpaBua: NpAMasn u




6a3e OCHOBHbIX Mogenei
npeacTaBNeHUA 3HAHWUN:
NPOAYKLUNOHHOW,
dpeimosoin.

obpaTHaA LEenoykm paccykaeHni. NMoHatTne KOHGANKTHOTO
Habopa npasua. CTpaTerum paspelieHna KOHPANKTOB. Mpasuna u
meTanpasuna Peanusauma GpeliMoBs 1 HaceA0BaHUA B A3blKe
CLIPS u a3bikax OOMN. Mpob6iema NpAMOro 1 MHOXKECTBEHHOTO
HacnepoBaHus Bo Gpperimax n KoHGAUKTbI. Moaxoabl K
paspelueHmnio KoH$AMKTOB. Cnocobbl ynpasaeHWa BbIBOJOM BO
dpeimoBbIx cuctemax. Cetu ppelimos. Peanmsauma 3C Ha ocHoBe
NIOrMYecKol Moaenun npeacTaBaeHna 3HaHUIM Ha Npumepe A3blKa
Mponor. MNpasuna noucka. beKTpeKknHr.

13

XpaHuaumLwa AaHHbIX

KoHuenuua xpaHnamwa AaHHbiX. CBOMCTBA XPaHWUAUL, AAHHbIX.
Apxutektypa X/ - Bic pmsmyeckum X[; Blc BupTyanbHbim X/; Bic
dusmyeckum X[ v c BUTpUHAMK aaHHbIx (BA). MHpopmaunoHHble
notoku XA. Ontumusauma X, U36bITOYHOCTb U feHOpPManM3aums.

www.edu.vsu.ru

14

ETL npoueccbl

CTpyKTypa npouecca neperpysku aaHHbix: Mpouecc, ®asa, War,
lpynna npoueccos. CTagumu 3arpy3Kn UCTOYHMKA AQHHbIX.
M3BneyeHme aaHHbIx (IDC). MonyyeHune (Bbirpy3Ka) gaHHbIX
(Download). CTpyKTypupoBaHue gaHHbix (Structuring). ObpaboTka
naHHbix (Refinement). Mepecbiika aaHHbIx (Transfer). UmnopT
OaHHbix B CYB/ (Upload). O6paboTtka ownbok B ctagum IDC.
OuuncTka gaHHbIx STAC. MNpeobpa3oBaHue AaHHbIX.
PacnpefeneHune AaHHbIX. BcTaBKka v 06HOBNEHME JaHHbIX.

www.edu.vsu.ru

1.5

APXUTEKTYPbI M TEXHONOTUU
OLAP

XpaHunuue AaHHbIX. MHOromepHble Kybbl. TUNUYHas CTPYKTypa
XpaHWAULW, AaHHbIX. Tabanua dpaktos. Tabamubl smepenunit OLAP
Ha K/AIMeHTe U Ha cepBepe. TexHUYecKne acneKkTbl MHOTOMEPHOro
XpaHeHUs AaHHbIX. YTo NpeacTaBnAatoT coboi aHanuTUdeckne
CAYKO6bI. TEXHONOMMKU A0CTYNA K aHANUTUYECKUM CyK6am U3
KNIMEHTCKMX npunoxernnin. SQL DSO. PivotTable Service, OLE DB
for OLAP n ADO MD. KnneHTbl aHanuTuueckux cnyxb. Analysis
Manager.

Co3pgaHune KONNEKTUBHbIX M3MepeHUin. Co3aaHne namepeHus Tuna
«aata/spema». Co3gaHue perynapHoro nsmepeHus. CosgaHune
nM3mepeHus c HecbanaHcnpoBaHHOM nepapxmeit. Co3gaHue
M3MepeHna TMna «poamTenb-noTomok». CozgaHme OLAP-ky60B.
Co3pgaHue onvcaHus Kyba. Co3aaHne BbIUMCAAEMbIX BbIPAXKEHUN.
Co3aHne MHOTOMEPHOTO XPaHUAMULLA AAHHbIX.

www.edu.vsu.ru

1.6

OHTONOUN.

MoHATME OHTONOTMW. Ha3HauYeHWe OHTONOTUIA. DNEMEHTSI
OHTONIOMMM: 3K3eMNAAPbI (MPUMEpBbI), NOHATUA (KOHLLENTbI),
aTpUBYTbI, OTHOLIEHUA. TUMbI OHTONIOTUIA: BEPXHETO YPOBHS,
npeaMeTHbIX 061acTei, NPUKNaLHbIE OHTONOTUN.
MHCTpymMeHTanbHble cpeacTsa NPOeKTUPOBaHMA OHTONOMUIA.
AA3bIKM ONWCaHWsA OHTONOTUIA. CTaHAAPTbI.

www.edu.vsu.ru

1.7

AreHTHO-OpMeHTUPOBaHHbIe
cucremsol (AOC).
MynbTuareHTHble CUCTEMBbI.

AreHTHO-OpMeHTUpoBaHHble cucTembl (AOC). UcTopus pas3suTuUs.
OCHOBHble MOHATMA areHTHO-OPUEHTUPOBAHHOIO Noaxoaa. Tunbl
areHTHbIX MoAeNel U apxXUTEKTYp: AennbepaTnsHble, peakTUBHbIE,
mbpuaHble. TpeboBaHMA U CTaHAAPTU3ALMA NPOEKTUPOBAHUA
AOC. CTaHOapTHble CBOMCTBA areHToB. MeToA0/10rMM NOCTPOEHMA
areHTHO-OpPMEeHTMPOBaHHbIX cuctem. CoobLiecTBa areHToB. AreHTbl
1 3cnepTHble CUCTEMBI. A3bIKM NPOrpaMmMMpPOBaHNA U NPOTOKObI
B3aMMmoaeincTemA areHToB. MynbTuareHTHas nnatdopma JADE.
PaboTa areHToB c oHTONOTMAMM - JENA. Bubnmoteka JESS. Obnactu
npumeHeHuna MAC. NMpumepbl npoekTos. TexHonornmn Semantic
Web

www.edu.vsu.ru

1.8

MHKeHepua 3HaHW

Mony4yeHue 3HaHW. 3HaHWA U AaHHble. MCTOYHUKM 1 cnocobbl
nonyyeHuns sHaHuin. OnpeaeneHune U CTPYKTypa UHKEHepUm
3HaHWii. OCHOBHbIE aCNeKTbl MHXKeHepun 3HaHWi. Knaccudukaums
NPaKTUYECKUX METOL0B U3B/IeYEHUA 3HAHWI. MHTeNNeKTyanbHbIN
aHaNu3 AaHHBbIX.

CTpyKTypupOBaHue 3HaHWI. Mepapxuyeckoe

CTPYKTypupoBaHue. BusyanbHble MeHTanbHblE MOAENN U UX
Knaccudukaumm. Tunbl 3HaHWI U BUAbI Avarpamm. TabanuHble
MeTOZbl CTPYKTYPUPOBaHWA 3HaHWii. CTpaTterum
CTPYKTypupoBaHusa. O A3blKax NpeacTaBieHus

3HaHWii. MeTagaHHble.

www.edu.vsu.ru

1.9

Cucmemol Busines Intelligence

Bl Kak MemoQdbl, mexHos02UU, cpedcmaa u3sneyeHus u
npedcmasneHus 3HaHul. Bl Kak 3HaHUsA o busHece u 0214 bu3Heca.
Mecmo u xapakmepHsle ocobeHHocmu Business intelligence.
Business intelligence u Knowledge Management. B, EIS, DSS,

www.edu.vsu.ru
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371eKMpPOoHHLILT 6uzHec u Kommepyus. Bl u xpaHunuwa OaHHGIX.
UHCcmpymeHmebl 2eHepayuu 3anpocos u omyemos. OLAP unu
passumele aHaauMu4eckue uHcmpymeHmel. KopnopamusHeie Bl-
Habopesl. Bl-nnamgopmel. Bl-npunoxceHus.

1.10

TexHonozuu Data Mining

KDD u Data Mining - onpedeneHus, 3a0a4u. CpasHeHue
mexHonozauli OLAP u Data Mining. YpoeHu 3HaHu(l.
Knaccugpukayus 3aday Data Mining. [Mpakmuveckoe npumeHeHue
Data Mining, o6aacmu npumeHeHus. lTpedckazamesbHoie U
onucamensHsle modenu Data Mining. Tunel

3akoHomepHocmeli Data Mining. Knaccel cucmem Data Mining.
Obuwuti 0630p anzopummos Data Mining, obaacmu ux
npumeHumocmu. Co30aHue npoguneli nompebumened.
Cma+Hdapmel Data Mining. CtaHaapt CWM: Ha3HayeHue,
CTPYKTypa 1 cocTas, nakeT Data Mining. CtaHgapt CRISP:
nosBAeHWe CTaHAAPTa, CTPYKTYpa, dasbl M 3a4aum cTaHAapTa.
CraHaapt PMML. dpyrue ctaHaaptel Data Mining: SQL/MM, OLE
DB gna Data Mining, IDMAPI.

www.edu.vsu.ru

1.11

Pa3zpabomka sKkcriepmHeoix
cucmem

ApxumeKkmypa u 0cobeHHOCMU 3KCrepmHbIX CUCMEM.
Knaccughukayus akcnepmHoix cucmem - o peuwiaemoli 3a0a4e, o
C8A3U C peasbHbIM spemeHem, no mumny 3BM, no cmeneHu
UHMezpayuu ¢ opya2umu npozpammamu. Pazpabomka
3KCrepmHbIx cucmem - 8b160p Nodxodsawieli npobaemel,
paspabomka npomomura, udeHmuguKkayus npobaemesl,
useseyeHue 3HaHuli, CmpyKkmypuposaHue uau
KOHUenmyanu3ayus 3HaHul,

chopmanuzayua 3HaHUl, NPoO2PAMMHAA peanu3ayus,
mecmuposaHue, passumue npomomuna 00 npomeiwneHHol 3C,
OUEeHKa cucmembl, CMbIKOBKA CUCMEMbI, NOOOepHKA CUCMEMbI.

www.edu.vsu.ru

2. MpaKkTn4yeckmne 3aHATUA

3.1

TexHonoauu ETL

O4ucmka u No02omosKa OaHHbIX.

3.2

ApxumeKkmypbl U mexHosa02uu
OLAP

Co3daHue u ucrons3osaHue OLAP kybos.

3.3

lpedcmaesneHue 3HaHUU

locmpoeHue moodesneli npedmemHoli 06a1acmu € UCMO6308aHUEM
npPoOyKyUoHHbIX modesnell, ppelimossix modesnel,
ceMaHmu4eckux cemeli

3.4

OHmonozuu.

Co3daHue oHmMosoauu npedmemHoli obaacmu

3.5

TexHonozuu Bl

MNocmpoeHue ds3wbopda

3.6

Mynemuaz2eHmHsle cucmemsol

lMpoekmuposaHue u peanusayus mysabmuazeHmHold cucmemel

3.1

abopaTopHble 3aHATUSA

3.1

TexHonoauu ETL

O4ucmka u No020mosKa OaHHBIX.

3.2

ApxumeKmypsl U mexHoao2uu
OLAP

Co3daHue u ucrons3osaHue OLAP kybos.

3.3

MpedcmasneHue 3HaHul

MocmpoeHue modesneli npedmemHoli 06aacmu ¢ UCrnonb308aHUEM
MPoOyKYUOHHbIX Modesnel, ppelimossix modesnel,
cemaHmu4eckux cemeli

3.4

OHmonozuu.

Co3daHue oHmMosoauu npedmemHoli obaacmu

3.5

TexHonozauu Bl

MNocmpoeHue ds3wbopda

3.6

Mynemuaz2eHmHsble cucmemsl

lMpoekmuposaHue u peanusayus Mmyabmua2eHmHol cucmemol

13.2. Tembl (pasgenbl) AUCUUMNIUHBI U BUAbI 3aHATUN



https://edu.vsu.ru/course/view.php?id=2642#section-6
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Buabl 3aHATUN (4acoB)
Ne HavmeHoBaHue Tembl
CamocTosiTenbHas
n/n (pasgena) aucumnimvHebl Jlexumn | MpakTnyeckne | JlaGopaTopHble pabota Bcero

1.1 Obuwjue ceedeHus 0b

UHMeNAeKMyasbHbIX CUCMeMax u 2 2 4

3KCrepmHbIX cucmemax
12 Paspabomkxa uHMennekmyasnbHsix

cucmem Ha ba3se ocHosHbIx modesneli

npedcmasneHus 3HaHuUli: 2 2 4

npodyKyuoHHol, gpelimosod,

nozuveckoli.
1.3 XpaHuauwa 0aHHbIX 2 2 2 2 8
1.4 ETL npouyecce! 2 2 2 2 8
15 Apxumexkmypel u mexHono2uu OLAP 2 2 2 4 12
1.6 OHmonoauu. 4 2 2 4 12
1.7 A2eHmHOo-opueHmMuUpPoB8aHHsbie

cucmemsi (AOC). MynbmuazeHmHele 4 2 2 4 12

cucmembol.
1.8 UHeHepus 3HaHWUI 4 2 4 8 10
1.9 Cucmemsi Busines Intelligence 2 4 6
1.10 TexHonozuu Data Mining 4 4 4 6 10
1.14 Paspabomka sKcrepmHeix cucmem 4 2 4

UTtoro: 34 16 16 42 108

14. MeToau4yeckue ykasaHuUA onsi o6yvarowmxcs no 0OCBOEHUI0 AUCLUMIIUHbI
(pexomeHOauuu 0bydarowUMCs 0 0C80EHUIO OUCUUMIUHBI: paboma ¢ KOHCrieKmamu fieKuud, npe3eHmautoHHbIM
Mamepuariom, eblnofIHeHue npakmudeckux 3adaHuti, mecmos, 3adaHuli mekyuwieli ammecmauuu u m.d.)

1) npl/l N3yvyeHnn gucumnniimHbl pekoMeHayeTcqa UCnosib30oBaTh creayumne cpencrea:
- peKoOMeHZYyeMYH OCHOBHYIO U AOMOMHUTENbBHYIO NIUTEpaTypy;
- MeToan4veckne ykasaHuda n nocobus;
— KOHTPOIJbHbIE 3aaHnNA And 3aKpenneHna TeopeTn4ecKkoro matepmnana,
AJIEKTPOHHbIE BEPCUN y‘-le6H|/|KOB N MeToanyeckmnx yKa3aHV|l7| AnA BbINOJIHEHUA na6opaTopHo - MPaKTN4YeCKnx pa60T
(rlpl/l HeO6XO,D,|/|MOCTVI mMaTepuarbl pacCbliatoTcd no SﬂeKTPOHHOVI I'IO‘-ITe).

2) npl/l npoeegeHnn na6opaToprlx 3aHATMI obecneunBaeTcsl MakcumarbHasi CTeneHb COOTBETCTBUS C
mMaTtepunaniomMm NeKUNOHHbIX 3aHATUN U OCYLLECTBIAETCA 3KCNepuMeHTalribHada npoBepka MeToaoB 1 npnemMmos
opraHusaumn akcnepnMeHTarnbHbIX VICCJ'Ie,D,OBaHVIIZ, n3naraemMbix B pamMKax J'IeKLl,I/II‘/’I.

B xode camocTosATenbHOM paboTbl HEOBXOAUMO YAEeNUTbL OCHOBHOE BHUMaHWe paboTe C TEKCTOM KOHCMeKTa
NeKunn, U3ydeHne peKoMeHLOBaHHONW NMTeparypbl.

3) Ilpu KCTIONB30BAHUH TUCTAHIIMOHHBIX 00PA30BATEIHHBIX TEXHOJIOTHI M 3JIEKTPOHHOTO 00YUYEHHsI BHITIOIHSATH BCE YKA3aHHUSI
npernojaBaTesiel, BOBpeMs MOAKI0UaThCs K online 3aHATHSIM, OTBETCTBEHHO MOJXOJUTH K 3aJIaHUSM JJIsi CAMOCTOSITEIbHON
paboTsr,

15. lMepeyeHb OCHOBHOW WU [OOMNOJSIHUTENLHOW NUTEpaTypbl, PECYpPCOB WHTEpPHET,

Heob6XoaUMbBIX AN OCBOEHUS AUCLMUNIIUHBI (Crucok numepamypbl 0pOPMASIEMCS 8 COOMeemcmeauu
¢ mpeboearusimu FOCT u ucnonb3yemcsi obwiasi CK8o3Hasi Hymepauyusi 05151 ecex 8uUO08 UCMOYHUKOS)
a) ocHoBHasi nuTepartypa:

Ne n/n M CTOYHMK
1 laspunosa T. A. u dp. UHxeHepusi 3HaHul. Modenu u memoOsi: YdyebHuk. — CI16.: U3damenbcmeo
«JlaHb», 2016. — 324 c. https://e.lanbook.com/book/81565

0) pononHuTenbHasa nuTeparypa:

Ne n/n NCTOYHKK

1 [k, B. Data Mining : Yueb. kypc | B. Aok, A. CamouneHko .— CI16. u 0p. : Numep, 2001 .— 366 ¢
TexHonozuu aHanusa daHHbIx: Data Mining, Visual Mining, Text Mining, OLAP : y4e6bHoe nocobue rno
crneyuansHocmu 071900 "MIHghopmayuoHHbIe cucmeMb! U mexHonoauu"” HanpaesneHusi 654700
"UngpopmayuoHHble cucmembl” / A.A. bapceesiH [u dp.] .— 2-e u3d. — CI16 : BXB-lNemepbype, 2007 .—
375¢c.




B) MH(pOPMALIMOHHbIE 3MEKTPOHHO-00pa3oBaTerbHbIE pecypchl (oduunanbHblie pecypcbl UHTEPHET)*:

Ne n/n MNcToYHMK
https://edu.vsu.ru/course/view.php ?id=2524
www.tadviser.ru

https://open.sap.com

https.//openhpi.de/

www.lib.vsu.ru —3Hb6 Bry

www.edu.vsu.ru

OB |WIN|F

* BHauvane ykasbiBatotcs OBC, ¢ koTopblMu wumeroTcs gorosopa y BIY, 3aTtem OTKpbITble 3MEKTPOHHO-
obpasoBarernbHble pecypcbl, OHNanH-kypcol, AYMK

16. MNepeyeHb y4eOHO-MeTOAMYECKOrO obecrnevyeHUs ANs CaMOCTOATENIbHOW paboTbl
(yyebHO-memoduyeckue pekomeHOayuu, nocobus, 3adayHuku, Memodu4yecKue yKasaHUsi 0 6bIMOIHEHU
npakmu4eckux (KOHMpPOsbHbIX), Kypcoebix pabom u dp.)

Ne n/n MCTOYHMK

1 Baxmun A.A., lNapwuHa B.B. JlTabopamopHsbil npakmuKyM rio rnpoepaMmmMmupo8aHuto Ha s3biKe
CLIPS dns kypca «[lpedcmaesneHue 3HaHUlU8 UHGOPMaUUOHHbLIX cucmemax» Yd4ebHo-
memoduydeckoe rocobue 0risi 8y308 BopoHex 2010
2 lMursieuna O.B. XpaHunuwa daHHbIX. Memoduyeckue pekomeHOauuu OISl 8bIMOSTHEHUS
npakmu4yeckux 3adaHull. KasaHb — 2013

17. OO6pasoBaTenibHble TEXHONOrMKU, UCNONb3yeMble MNpU peanusauum y4ebHOM
OUCUMNNUHBbI, BKMOYasAs [AOUCTAHUMOHHbIe obpas3oBaTtenbHble TexHonoruu (OOT),
3aneKkTpoHHoe oby4yeHue (J0), cmewaHHOe 06Gy4YeHue):

Obyyenue npoucxooum ¢ UCNONb30BAHUEM DJIEKMPOHHO20 00YUeHUs U OUCMAHYUOHHBIX 00PA308amMeNbHbIX
mexnonoeuti  ({OT) mna nopmane «Onekmponnwviii  yuusepcumem BI'Vy  (nnamgopma Moodle:
https://edu.vsu.ru/course/view.php?id=5217).

Yuebnvie mamepuanvt pazmewaromcs 6 31eKMPOHHOU UHDOPMAYUOHHO-00PA308AMENBHOU cpede 8Y3d
«Onexmponnwiti ynusepcumem BI'Y — Moodle» ons obecneuenus 603moxchocmu OUCMAHYUOHHO20 OCB0EHUs.
YUebH020 MAmMepuala u CamoCcmosimenrbHoU pabomul Cryuiamenetl.

18. MaTepMaﬂbHO-TeXHM‘-IeCKOE obecneyeHne AUCLUNIUHLI:

Kypc peanmsyercst Ha 0CHOBE MaTepUaTbHO-TEXHUIECKOH 0a3bl (haKyIbTeTa KOMITBIOTEPHBIX HayK BopoHEKCKOTo
rOCY/IapCTBCHHOTO YHUBEPCHUTETA.

Aynuropuu 11s mpoBeaenHus 3ausituii: 477,479, 380, 381, 382, 383, 384, 385, 387, 290, 291, 292, 293, 295, 297, 301,
303n, 305m, 307m, 314m, 3161, 505m;
MatepuaibHO-TEXHUYECKOE OCHAILEHUH ayIuTOPUil

HaumeHoBaHue
nomMeLleHns MwmetoLleecst obopyanoBaHue
(Homep ayauTopun)

479 YuebHas ayauTopus: KomnbloTep npenopasatens i5-8400-2,8MMw, monutop ¢ KK 19", MynbTUMeOuiHbIA NpOeKTop,
akpaH. CneumnanusmpoBaHHas Mebenb.



http://www.tadviser.ru/
https://open.sap.com/
https://openhpi.de/
http://www.lib.vsu.ru/

YyebHas aygutopusi: komnbloTep npenopasatenst i3-3240-3,41Tu,MoHuTop ¢ XKK 22", MynbTUMEAWHbIA NPOEKTOp,
akpaH. CneumanusupoBaHHas mebenb.

Cuctema NHTepHeT-BMaeokoHdepeHLcBA3n (kopn. 1a aya. 380)

CoctaB cuctembl WHTepHeT-BuaeokoHdepeHucsasn: BKC LifeSize Team220 Camera 200 Dual, ayguocuctema
Defender Mercury 34 SPK-705, nHTepakTuBHas 4ocka co BCTPOEHHbIM npoekTopom "SmartBoard 480iv V25"

380 JlabopaTtopHoe o6opynoBaHME MO TEOPETUYECKOW MeXaHUKe W ONTuKe: MawwuHa ATByda, MasTHUK MakcBenna,
YHVBEpCanbHbI MasiTHUK,
MaaTHWUK OBepbeka, KpyTUMbHBIA MaATHUK, HAKMOHHBIA MasiTHUK, Npubop Ans
nccneqoBaHust CTONKHOBEHWS LWapoB, OonpeAeneHmne CKopoCTu nomneTa nynu ¢ NOMOLLbO
KPYTUINbHO-6annmncTNYecKoro MasiTHUKa, U3yveHre 3akoHOB BpalLaTerlbHOro ABUXEHNS
Ten, nccneaoBaHne CNoXHbIX konebaHui, yCTaHoBKa AN U3MepeHus Moy ns ynpyrocT NpoBOSIOKU.
505n YuebHasi ayauTopusi: komnbioTep npenogasatens i5-3220-3.3Mu, mMonutop ¢ XKK 17", MynbTMMeOwWiiHbIA NpoekTop,
akpaH. CneuvanmsmpoBaHHas mebernb.
477 YuebHas ayauTopusa: HoyToyk HP Pavilion Dv9000-er, MynbTUMeAUAHbIN MpoekTop, 3kpaH. CneuvanvavpoBaHHas
mebensb.
YuebHasi ayguTopusi: KomnbioTep npenogaBaTenst Pentium-G3420-3,2ITu, monutop ¢ KK 17", MynbTUMeauiHbIA
292 npoekTop, akpaH. CneuunanuanpoBaHHas mebenb.
Cuctema ans sugeokoHdepeHumn Logitech ConferenceCam Group n HoyTbyk 15.6" FHD Lenovo V155-15API.
YuebHas ayguTtopus: HoyTbykm HP EliteBook Ha 6a3e Intel Core i5-8250U-3.4 ITu, moHuTopbl XK 24" (16 wr.),
297 MyfbTUMEANHbIV MPOEKTOP, 3KkpaH. CneunanusnposaHHas mebernb.
YuebHasi ayguTopusi: nepcoHanbHble KOMMbloTepbl Ha 6ase i7-7800x-4Tu, monutopbl KK 27" (12 wr.),
MynbTUMEANNHBIA NPOEKTOop, 3kpaH. CneunanusmpoBaHHas mebens.
NabopaTopHoe o6opyaoBaHUE NCKYCCTBEHHOTO UHTENMeKTa:
paboune mecTta - nepcoHanbHble KoMMbloTepbl Ha 6a3e i7-7800x-41Tu, moHuTopbl XKK 27" (12 wr.);
mogynm AO HILU "3NBUC" : npoueccopHbii CantoT-OJ124MM2 (9 wr.), otnagoyHbin Cantot-3J1240M1 (9 wr.),
290 amynatop MC-USB-JTAG (9 wr.).
JlabopaTtopHoe 0o6OpyAoOBaHWE 3NEKTPOHUKW, 3AMIEKTPOTEXHWMKN U CXEMOTEXHWKW: paboyne mecTa - nepcoHanbHble
KOMMbtoTepbl Ha 6a3e i7-7800x-41Tw, MoHuTOpbI XKK 27" (12 WT.);
CTeHA ANs NpakTUYeCKnX 3aHATUI No anekTpuyeckum uensam (KL-100);
CTeHA ONst U3y4eHusi aHanoroBbIx anekTpuyeckux cxem (KL-200);
CTeHA Anst nsyveHusi undposbix cxem (KL-300).
291 YuebHasi ayguTopusi:  nepcoHanbHble KoMmnbloTepbl Ha 6ase i3-3220-3,3[Tu, MmoHuTopbl KK 19" (16 wrt.),
MyNbTUMEANHbIV MPOEKTOP, akpaH. CneunanusnpoBaHHas Mebenb.
YuebHas ayauTopus: nepcoHasnbHble KoMmnbloTepbl Ha 6ase Core i7-11700K-3.6 Ty, monuTopbl XK 24" (15 wrT.),
203 MyNbTUMEANHBIV MPOEKTOP, akpaH. CneunanusnposaHHas Mebens.
JlabopaTtopHoe 06opyaoBaHue KOMMbOTEPHOW rpaduku Buaeoanantepsl GeForce RTX 3070.
YuebHas ayguTopusi: nepcoHanbHble KomnbloTepbl Ha 6ase i3-9100-3,6Tu, MoHuTopbl XK 24" (14 wr.),
MynbTUMEANNHBIA NPOEKTOop, 3kpaH. CneuynanusmpoBaHHas mebens.
295 JlabopatopHoe obopyaoBaHue WHMOPMAaLMOHHOM 6e30MacHOCTN OMepauMoHHbIX CUCTEM W NPOrpaMMHbIX CPEeACTB
3aWmTbl MHpOpMaLMKN OT HECaHKLMOHMPOBAHHOrO AocTyna: pabouve mecta - MepcoHanbHble KOMMblOTEpbl Ha Gase
Intel i3-9100-3,6I Ty, , MmoHUTOpPLI KK 24" (14 wrT.);
y4ebHbIi cTeHp «[porpaMMHble cpeAcTBa 3aLiMTbl MHPOPMaLMM OT HECAHKLMOHMPOBAHHOIO AOCTYNay.
YuebHas aygutopus: HoyToyk HP Pavilion Dv9000-er, MynbTUMeaniiHbIA NpoeKTop, akpaH. CneuunanuampoBaHHas
mebenb.
305n

307n

YuebHas aygutopus: HoyToyk HP Pavilion Dv9000-er, MynbTUMeauiiHbIA NpoeKTop, akpaH. CneunanmampoBaHHast
mebensb.




303n

YyebHas ayautopusi: nepcoHarnbHble KommbloTepbl Ha 6Gase i3-8100-3,9MMu, MoHuTopbl XK 24" (13 wr.),
MynbTUMEAUNHBIA NPOEKTOop, 3kpaH. CneunanusmpoBaHHasi MeGernb.

JlabopaTtopHoe o6GopyaoBaHWe nporpamMmHo-annapaTtHbIX cpeacTB obecrneveHusi MHOPMaLMOHHOW Ge3onacHoCTu:
nepcoHanbHble koMnbloTepbl Ha 6a3e Intel i3-8100 3.60I W, MoHuTOpbI XKK 19" (10 WT.), cCTOMKA (KOMMYHVKaLMOHHBIN
wkad), ynpaensiembii kommytatop HP Procurve 2524, annapaTHbii mexceTeBoi akpaH D-Link DFL-260E, annapaTHbI
mexceTeBor 9kpaH CISCO ASA-5505. nabopaTopHas BupTyanbHast ceTb Ha 6a3e Linux-KVM/LibVirt,
B3anMofencTByloLlas ¢ ceteBbiMM akpaHamn. USB-cuutbiBatenun cmapT-kapt ACR1281U-C1 n ACR38U-NEO, cmapT-
kapTel ACOS3 72K+MIFARE, kapTbl namsatu SLE4428/SLE5528. YyebHo-meToamdeckuii komnnekc “lMporpammHo-
annapatHas 3awwuTa ceten ¢ 3awmTon ot HCA" OAO "MHdoTeKC".

NabopaTopHoe  obGopydoBaHWe  TexHUYeckoW  3awuTbl  uHgopmaumu, coctaB  STO33P  "MupaHbs" -
MHOroyHKLIMOHanbHbIN nounckoBbivi Npubop, STO3.DA - auddepeHumanbHbIi HU3KOYaCTOTHBIN yeunutens, STO3. TEST
- KOHTPOMbHOE YCTPOMCTBO; KOMMIEKC BUOpoakycTuieckor 3awuTbl "CoHata": CoHata-UM3, CoHaTa-CA-65M, CoHata-
CB-45M; reHepaTop-Bubpousnyyatens ( 5 okras) "lL-1000Y"; reHepaTop lwyma Ans 3awuTbl OOBEKTOB
BbIYMCIIUTENBHON TeXHWKM 1, 2 n 3 KaTeropuit OT yTEYKM MH(OPMaLMM; cCMCTEMa aBTOMAaTU3MPOBaHHAs OLIEHKU
3aLULLEHHOCTU TEXHUYECKUX CPeACTB OT YTeYKkM MHpOopMaLMKU MO KaHany NMoBGOYHbIX SMEKTPOMArHUTHBIX U3NYyYEHWA 1
HaBopok <Curypa>. lNporpaMMHo-annapaTHbIii KOMMMEKC ANs MOHUTOPUHra paguoobcTaHoBkM B AnanasoHe 9 kly - 21
My «Kaccangpa K21». Komnnekc oueHkn apdeKTUBHOCTY 3aLUMThl peyeBor MHpOpMaLIMKM OT YTEYKN N0 aKyCTUHECKOMY
1 BUBpoakycTuyeckomy kaHanam, 20 — 12500 Iy,

314n

YuyebHasi aygutopus: nepcoHarnbHble KoMmnbloTepbl Ha 6a3se i3-7100-3,61 Ty, MoHuTOopb! KK 19" (16 wrT.),
MynbTUMEANNHBIA MPOEKTOop, 3kpaH. CneunanusmpoBaHHas mebens.

316n

YyebHasi ayantopus: nepcoHarnbHble KOMMbTepbl Ha 6ase i3-9100-3,6Tu, moHuTopbl KK 19" (30 wr.),
MynbTUMEANNHBIA NPOEKTOop, 3kpaH. CneunanusmpoBaHHas mebens.

381

YuebHas  ayguTopusa:  KomnbloTep  npenopasatens  i3-540-3[Tu,  MynmbTUMEAWMHBI  NPOEKTOp,  3KpaH.
CneumnanusnpoBaHHas mebensb.

382

YuyebHas ayamTopus: nepcoHarnbHble KoMnbloTepbl Ha 6a3e i5-9600KF-3,71 T, moHuTopbl XKK 24" (16 wrT.), TB naHenb-
dpnunyapt. CneunanusmpoBaHHas mebensb.

383

YuebHas aygutopus: nepcoHarnbHble KoMMbloTepbl Ha 6Gase i7-9700F-3ITu, monutopbl XK 27" (16 wT.),
MyMnbTUMEANHbIV MPOEKTOP, akpaH. CneunanusnpoBaHHas Meberns.

JlTabopatopHoe obopyaoBaHue MOBUNbHBLIX NPUMOXEHUA N Urp: paboyne MecTa - NepcoHarnbHble KoMnbloTepbl Ha base
Intel i7-9700F, Bupeoapantepbl nVidia GeForce RTX2070, monuTtopbl XK 27" (16 wrt.); CucTembl BUPTyanbHON
peanbHocT HTC Vive Cosmos (2wT.); BecnpoBogHbin mapwpyTtusatop TP-Link Archer C7.

JlabopatopHoe obopyaoBaHve 6e30nacHOCTM KOMMbIOTEPHBIX ceTel: paboune MecTa - NepcoHarnbHble KOMMboTepbI
HP-3500-PRO Ha 6ase Intel i3-2120, moHuTOpbl XKK 22" (16 WT.), CTOMKa (KOMMYHUKALIMOHHBIV LKad), ynpaBrisembin
kommyTaTop CISCO Catalyst 2950, mapwpyTusatop CISCO 2811-ISR, annapaTHbIi MmexceTeBol akpaH CISCO cepum
ASA-5500. nabopatopHas BupTyanbHas ceTb Ha 6ase Linux-KVM/LibVirt, B3anmogencTeytoLlast ¢ nepeyncrneHHbIM
ceTeBblM 06opyaoBaHuem. [lporpaMmHbI aHanusatop ceteBoro Tpadwmka WireShark. [NporpaMMHbIz cumynsTop
Packet Tracer, ana co3gaHnsa BUPTyanbHbIX CTEHAOB, BKIOYAOWMX KOMMYTaTOpbl 2 1 3 ypOBHEN, MapLUpyTU3aTopsl,
ceTeBble 3kpaHbl U COB. YyebHo-meTogn4eckuin komnneke "beszonacHocTb koMnbioTepHbix ceTer” OAO "MHpoTeKC".

384

Yuebras ayauTopus: nepcoHanbHble KomnbloTepbl Ha 6ase i3-2120-3,3[Mu, monuTopbl KK 22" (16 wr.),
MyMbTUMEANHbIV MPOEKTOP, akpaH. CneunanusnposaHHas mebens.

385

YuebHas aygutopusi: nepcoHarnbHble KoMmmbloTepbl Ha 6ase i3-2120-3,3[Mu, MoHuTopbl XK 19" (16 wrT.),
MynbTUMEOMNHBIA NPOEKTOop, 3kpaH. CneunanusmpoBaHHas mebernb.

387

YuebHasi aygutopusi: komnbioTep npenogaBaTtenst Core2Duo-E7600-3ITu, moHuTop ¢ XK 22",  MynbTUMeauiHbIi
NpoeKkTop, 3KpaH. [lepcoHanbHble KOMMbIOTEPbl CTyAeHTOB Ha 6ase i5-10400-2,91Tu, monuTopbl XK 27" (11 wr.).
CneuuanusmpoBaHHas mebenb.




YyebHas ayautopusi: nepcoHarnbHble KommbloTepbl Ha 6Gase i3-2120-3,3[Mu, Monutopbl XK 17" (15 wr.),
MynbTUMEAUNHBIA NPOEKTOop, 3kpaH. CneunanuavpoBaHHasi MeGernb.

JlabopaTtopHoe 06opyaoBaHue cynepkoMMnbIOTEPHOTO LieHTpa:
KnacTep ¢ nukoson npounssoautensHocTbio 40 Tflops. CocTtas knactepa: 10 y3nos, kaxabii umeeT ABa 12-94epHbiX
npoueccopa Intel Xeon E5-2680V3, 128 6awt O3Y, SSD 256 6ant. 7 yanos 13 10 cogepxat no 2 yckoputens Intel

301n Xeon Phi 7120, 3 y3na - 2 yckoputens Tesla K8OM. Bce y3nbl o6beamHeHbl BbICOKOCKOPOCTHOM ceTbto InfiniBand 56
Gbps;
ynpaBnsloWmMiA y3en Knactepa (Takke cepBepoM Afsi xpaHeHus dhawnoB): ABa 6-saepHbIX mpoueccopa, 64 [Gant
onepaTyBHOM NaMsATV U AUCKOBYIO nofacucteMmy oobemom 14 Thanr;
cepBep Ans 3aHATUMI NO NapannensHoMy nporpammupoBanuio: Intel X5650@2.67GHz 12 sgep 24 notokos, O3Y 3606,
nuckoBas noacucrema oobemom 3006.
JlabopaTtopHoe oGopyaoBaHne MeguLMHCKON KNGepHETUKM:
pabousne MecTa - nepcoHanbHble KOMMblTepbl Ha 6ase Intel i3-2120, mownuTopel XK 19" (3 wrt.);
190a anekTpoaHuedanorpad HepoH-cnekTp-4 (2 wr.);
kapavorpad MonucnekTp-12 (1 wrt.); onTnyeckme Mukpocokonsl P-1 (2 wr.);
3D-npuHTep (1 WT.); NasnbHbIe CTaHUMK (2 WT.).
CneunanusnposaHHas mebensb.
YuebHasi ayauTopus: nepcoHarnbHble KoMMbloTepbl Ha 6ase i3-2320-3,3[MTu, MoHuTopbl KK 22" (7 wr.),
MyNbTUMEANAHBIV MPOEKTOP, akpaH. CneunanusnpoBaHHas mebernb.
JlabopaTtopHoe oGopyaoBaHue dusnyeckoin nabopaTtopum ¢ KOMMNEKTOM 060pyAOBaHUS MO KBAHTOBOMW (OU3NKE:
YcTaHoBKa Ans u3ydeHus kocMudeckux nyden (PrK-01); ycraHoBka Ans onpegeneHnsi pe3oHaHCHOro
403n noteHumana metogom ®panka u lepua (PrK-02); ycraHoBka Ans onpeaeneHns AnnHel ceobogHoro npobera vacTuy,
B Bo3ayxe (PIK-03); yctaHOBKa ANs U3y4eHUss SHePreTM4eckoro crnekTpa anektpoHos (PI1K-05); yctaHoska Ans
nsydeHns p-n nepexopa (®riK-06); ycraHoBka ANs U3yYeHUst TeMnepaTypHON 3aBUCUMOCTY 3NIEKTPONPOBOAHOCTH
mMeTannos n nonynposogHukos (PrK-07); yctaHoBka AN nsydeHus addekrta Xonna B nonynposogHukax (Prik-08);
yCTaHOBKa ANs n3y4eHus cnektpa atoma sogopoaa (Pr1K-09); ycraHoBKka Anst nsyveHus BHewwHero dotoaddexta
(PrK-10); ycraHoBKa Ans nsyveHust abcontoTHo YepHoro Tena (PrK-11); ycraHoBKka Anst usyvyeHus paboTbl
CUMHTUNNAUMOHHOrO cyeTumka (PrK-12); yctaHoBKa ANg U3yYeHust n aHanvM3a CBOMCTB MaTtepuanos C MOMOLLIbIO
CLUMHTUNNAUMOHHOrO cyeTymka (PriK-13).
NabopaTopHoe obGopyaoBaHWe MO 3MEKTPOTEXHUKM U 3MEKTPOHWKM: nabopaTopHble CTEeHAbl:  MONynpOBOAHMKOBbLIE
avodbl, hotoamod, BUNONAPHLIN TPAH3UCTOP, MONEBON TPAH3NCTOP, ONEPaLMOHHbIA YCUnuTenb, MHOrokackaaosbin RC-
420 ycunuTenb, amnnuTyaHbIA MogynsaTop u gemoaynsatop, LC-reHepaTop ¢ MHAYKTMBHONM 0BpaTHON CBSA3bIO, KBApLIEBbIV
reHepatop, RC-reHepatop c d@hasochsuratolient Lenbio, MynbTuBMbpaTtop, Tpurrep Ha OMMOnMApHOM TpaH3UCTOpe,
OCHOBHbIE CXeMbl BbINPSAMUTENEN, YHUBEPCarnbHble fornyeckne anemeHTsl TTJ1, pernctp casura, CHeTYMK
CneumnanusnpoBaHHas mebensb.
NabopaTopHoe obopynoBaHvWe ceTel M cUCTEM rMepefayn MHAOPMauuK: CTovika (KOMMYHMKaUMOHHbIN wkad), 3
425 kommyTaTopa CISCO WS-C2960-24TT-L, 3 mapwpyTtusaropa CISCO 2801, 2 WiFi-mapwwpyTtusatopa Linksys WRT54G.

CneuunanusmpoBaHHas Mebenb.

Anpeca (MECTOITOJIOKEHUS!) TOMELEHUH

HaumeHoBaHne
nomMeLleHust Anpec (MecTononoxeHue) NoMeLLeHUsI
(Homep ayguTopum)
479 394018, r. BopoHex, nnowage YHuBepcuteTckas, 4. 1, kopn.1a, aya. 479
380 394018, r. BopoHex, nnowagbs YHuBepcutetckas, 4. 1, kopn.1a, ayg. 380
505n 394018, r. BopoHex, nnowage YHusepcutetckas, 4. 1, kopn.16, aya. 505
477 394018, r. BopoHex, nnowagbs YHuBepcutetckas, 4. 1, kopn.1a, aya. 477
292 394018, r. BopoHex, nnowage YHuBepcuteTtckas, 4. 1, kopn.1a, aya. 292
297 394018, r. BopoHex, nnowage YHusepcutetckas, 4. 1, kopn.1a, aya. 297
290 394018, r. BopoHex, nnowagbs YHuBepcutetckas, 4. 1, kopn.1a, ayg. 290
291 394018, r. BopoHex, nnowage YHuBepcuTeTckas, 4. 1, kopn.16, aya. 291
293 394018, r. BopoHex, nnowanb YHuBepcuteTckas, 4. 1, kopn.16, aya. 293
295 394018, r. BopoHex, nnowage YHuBepcuteTckas, 4. 1, kopn.16, aya. 295
305n 394018, r. BopoHex, nnowagb YHuBepcuteTckas, 4. 1, kopn.16, aya. 305
307n 394018, r. BopoHex, nnowagb YHuBepcuteTckas, 4. 1, kopn.16, aya. 307
303n 394018, r. BopoHex, nnowagp YHuBepcuteTckas, 4. 1, kopn.16, aya. 303
314n 394018, r. BopoHex, nnowanb YHuBepcuteTckas, 4. 1, kopn.16, aya. 314
316n 394018, r. BopoHex, nnowage YHuBepcutetckas, a. 1, kopn.16, aya. 316
381 394018, r. BopoHex, nnowagbs YHuBepcuTeTckas, 4. 1, kopn.1a, ayg. 381
382 394018, r. BopoHex, nnowage YHMBepcuTeTckas, 4. 1, kopn.1a, aya. 382
383 394018, r. BopoHex, nnowage YHuBepcuTeTckas, 4. 1, kopn.1a, aya. 383
384 394018, r. BopoHex, nnowagb YHuBepcutetckas, 4. 1, kopn.1a, aya. 384
385 394018, r. BopoHex, nnowage YHuBepcuTeTckas, 4. 1, kopn.1a, aya. 385
387 394018, r. BopoHex, nnowagb YHuBepcutetckas, 4. 1, kopn.1a, ayg. 387
308nn 394018, r. BopoHex, nnowage YHuBepcutetckas, 4. 1, kopn.16, aya. 308
309n 394018, r. BopoHex, nnowage YHuBepcuTeTckas, 4. 1, kopn.16, aya. 309
301n 394018, r. BopoHex, nnowanb YHuBepcuTeTckas, a. 1, kopn.16, aya. 301
190a 394018, r. BopoHex, nnowage YHMBepcuTeTckas, 4. 1, kopn.16, aya. 190a
403n 394018, r. BopoHex, nnowaap YHusepcuteTckas, 4. 1, kopn.16, aya. 403
420 394018, r. BopoHex, nnowage YHuBepcuTeTckas, 4. 1, kopn.16, aya. 420
425 394018, r. BopoHex, nnowagps YHuBepcutetckas, a. 1, kopn.1, ayg. 425

ITepedyeHb MpOrpaMMHOT0 0O€CTIEYEH s, HCIIONIB3YEMOTO B 00pa30BaTeIbHOM Mpoliecce




Mpoussogutens MO

(vnun Toproeasi Mmapka,

Wnu npaBoobnagartens) npu
Hanmuum

OC Windows v.7, 8, 10 Microsoft (npum. 1)

HUGIN EXPERT / HUGIN Lite HUGIN EXPERT A/S
(Open-source)

Mnatdopma anekTpoHHoro obyyeHns LMS-Moodle, ocHoBa ObpasoBaTtenbHoro noprana Moodle Pty Ltd, GNU General
«ONEKTPOHHbIV yHMBEepcuTeT BIY» Public License

HaumeHosaHwue MO

19. OueHo4YHble cpeacTBa Ansd npoBeneHusA TeKyI.I.leﬁ n HpOMe)KyTO‘IHOVI aTrectauuu

Mopsiaok oLeHKM ocBoeHMs obyyatowmnmmncs y4ebHoro Matepuana onpeaensieTcs
COAEpXXaHNEM crieayrLInxX pasaenoB ANCUUNIHGIL

HanmeHoBaHune NHankaTop(bl)
rll\;gn pasgena AMcuUMnnHbI Ko“ﬁ';?;?“ AOCTVXKEHUA Ouerorble cpencTsa
(mopyns) 4 KomMneTeHumm
) OriK-2 Onpoc npy BbINOMHEHUN MPAKTUYECKUX U
1. | Paspen1.1-1.14 Ork-2.1 nabopaTopHbIX 3aHATUS 1-6.
) OriK-2 Onpoc npy BbINOMHEHUN NPaKTUYECKUX U
2. | Paspen1.1-1.14 OfK-2.2 nabopaTopHbIX 3aHsATWs 1-6.
OriK-2 Onpoc npu BbINOSIHEHWN NPaAKTUYECKUX U
3. | Paspen1.1-1.14 OfK-2.3 nabopaTopHbIX 3aHsATUs 1-6.
lMpomexyTouHasa aTTecTaumst lNepeyeHb gornpocoe
dopma KOHTPOIS — 3a4€eT C OLIEHKOW

20 TuvnoBble OLEHOYHbIE cpeaAcTBa UM MeToAMYECKUe MaTepuanbl, onpeaensroLwime
npoueaypbl OLeHUBaHUA

20.1 TeKywWMA KOHTPOJSIb yCNEeBaeMoOCTH
20.1 TeKywWwMn KOHTPOSb yCreBaeMocCTH

Tekywlasa atrectaumsa NPoBOAUTCS B COOTBETCTBUM C [NonoXeHnem o TekyLlen atrectaumm
obyyaroLmxca no nporpaMmmam BbicLlero obpasoBaHms BopoHeXCKOro rocyqapcTBEHHOro
yHMBepcuteTa. Tekylas atrectaumsa npoBogmTca B opMax YCTHOro onpoca (MHAnBMAYyarnbHbIn Onpoc,
dpoHTanbHasa 6ecena) npu BbINOMHEHUN MPAKTUYECKNX 3aHATUIN K nabopaTtopHbix paboT. Mpu
OL€HUBaHMN MOTYT UCNONb30BaTbCH KONMYECTBEHHbIE NN KaYeCTBEHHbIE LLKasbl OLEHOK.

KoHTponb ycneBaemocT No AUCUMMIMHE OCYLLECTBNAETCS C MOMOLLbIO CNEeAYHOLNX OLEHOYHbIX
cpeacTs: nabopaTtopHbie paboThl

MepedveHb 3adaHuli, mem peghepamos, mem npezeHmauvud, Kypcosbix, 00K1ados,
nabopamopHbix pabom mpebosaHusi K npedcmasneHuro nopmaonuo

B kaxxgon 3agaye HeobxoanmMo BBOAMTL B Ba3y (pakTOB HECKOMbKO 3adaHui ana poboTta unum npouecca,
KOTOpble AOMKHbI BbIMONTHATLCS NocregoBaTernbHO.

1. AsuanepeBo3ku. OpraHusoBaTb NEPEeBO3KY C MOMOLLLI BO3AYLWHOMO rPy30BOro TpaHchopTa.
CnepyeT npeaycMoTpeTb CUTyauUuMn 3arpyski U pasrpysku rpy3oB B CaMorieT, B3NeT, nepenet 13
OQHOro asponopta B OpYyrom B ApPYyron, nocagky, y4yeT Beca rpy3a W rpy3onogbeMHOCTb
camonera.

2. WwnHomoHTaxxHas MacTepckas. PoboT gomkeH npoBOAUTb OMArHOCTUKY M CMEHY Koneca C
NpobuTON NOKPLILWKON. [1Nna KaXaon mMapkM aBTOMalLMHbI onpefeneH cBon knacc konec. Konec
OrpaHMYEeHHOE KONMYEeCTBO, €Cnv Kakme-nmbo Koneca OTCYTCTBYKOT, NporpamMma [OSmpKHa
N3BECTUTbL 06 3TOM.

3. [naHupoBaHue gencTBui NO NOCTPoeHuo nupamuabl n3 6rokos(A,B,C,....) pasHoro pasmepa u
pa3Hon (bopMbl MO 3apaHee onpeaeneHHbIM NpaBunam yCTaHOBKKU, KOTOpble 3agatoTca B 6ase
akToB.

OnucaHne TexHonornm nposeneHnda



TpeboBaHUA K BbINONMHEHWNIO 3a4aHMIA (UK LWKanbl U KPpUTEPUM OLIEHMBAHUS)

Ons oueHnBaHWs pe3ynbTaToB OOy4YeHMS Ha 9K3aMeHe MCMONb3YHTCH crefyllne cogepxaTenbHble
nokasatenu (dDopMynmnpyeTcs ¢ y4eTOM KOHKPETHbIX TpeboBaHWi ANCLMNANHDI):

1) 3HaHMe TeopeTMYecKUX OCHOB Y4eBHOro MaTtepuana, OCHOBHbLIX OMpeaeneHuil, MOHATUI |
NCMNonb3yemMon TEPMUHONOMNN;

2) yMeHue npoBoAMTb OBOCHOBaHWE W MPEeACTaBeHME OCHOBHBIX TEOPETUYECKUX U NPaKTUHECKUX
pe3ynbTatoB (TEOpem, anroputMoOB, METOAMK) C WCMONb30BaHMEM MaTeMaTU4ecKuxX BbIKNagokK, Onok-cxem,
CTPYKTYPHbIX CXEM U CTaHAAPTHBIX ONMUCAHUN K HUM;

3) yMmeHve cBsA3bIBATb TEOPWIO C MPAKTMKOW, WNMIOCTPUPOBaTh OTBET MpUMepamMu, B TOM u4ucre,
COOCTBEHHBIMY, YMEHMWE BLISBMATL U aHANM3NPOBaTb OCHOBHbIE 3aKOHOMEPHOCTU, MOMyYEHHbIE, B TOM 4MCle, B
X0Ae BbINOMHEHNS NabopaTopHO-NPaKTUYECKMX 3adaHunim;

4) ymeHue 060CHOBBLIBATL CBOW CY)XAEHUS M MPOMECCHOHANBHYIO MO3ULMIO MO M3faraeMoMy BOMpocy;

5) BrageHve HaBblkamu MPOrPAMMUPOBAHUSA U SKCTIEPUMEHTUPOBAHMS C KOMMbIOTEPHBIMM MOZENsMM
anropMtmMoB 06paboTkmn MHOpMaLun B paMKax BbINOSHAEMbIX JTabopaToOpHbIX 3adaHuii;

6) BnageHve HaBbiKaMU MPOBEAEHUSI KOMIMbIOTEPHOTO 3KCMEPUMEHTa, TECTUPOBAHMS KOMMbIOTEPHbBIX
Mozeneun anroputmos 06paboTkm MHopmaLun.

PasnunyHble KoMBrHauumn nepedncneHHbIX nokasaTenen onpeaensoT KpUTepUn OLEeHNBaHNS pe3ynbTaToB
0byyeHus (ccbopMMPOBAHHOCTM KOMMNETEHLNIN) HA rOCYAAapCTBEHHOM 3K3aMeHe:

—  BbICOKMI (YrnyOneHHbIN) ypoBEHb COOPMMPOBAHHOCTN KOMNETEHLMN;

—  MOBBbILWEHHbIN (MPOABMHYTHIN) YPOBEHb CPOPMMPOBAHHOCTN KOMNETEHLUUN;

—  noporoBbiv (6a30BkIN) ypoBEHb CHOPMUPOBAHHOCTM KOMMNETEHLMNA.

Ons oueHmBaHuA pesynbTaToB OOy4YeHWs Ha 3ayeTe MCNonb3yeTcsa — 3ayTeHO, He 3ayTeHo Mo
pesynbTatamMm TECTUPOBaHUS.

CooTHOLWEHME noKasaTenen, KpUTepuMeB U LWKamnbl OUEHMBaHUS pe3ynbTaToB
o0y4yeHna npeacraBneHo B cneayowen tTabnuue.

YpoBeHb
Kputepun oueHnBaHns KOMNeTeHLMN copmumpoBaH LWkana oueHok
HOCTHU
KOMMNEeTeHUnn
OOyvarowuncs  OeMOHCTpUpPYET MONHOE COOTBETCTBME  3HaHMR, | lMoBbiweHHbIM | OTNUYHO
YMEHUI, HaBbIKOB MO MPUBEAEHHLIM KpUTEPUSAM CBOOOAHO OnepupyeT | YPOBEHb
NMOHATUIAHBIM annapaTtoM U NpMOBPETEHHLIMU 3HAHUAMU, YMEHUSIMU,

NPUMEHSIET X NMPU pPeLLIEHNN NPAKTUYECKMX 3aday.

OTBET Ha KOHTPOMbHO-U3MEPUTENbHLIM MaTepuan He MonHOCTL | BbasoBbin Xopouo
COOTBETCTBYET OAHOMY W3 MEpPEYUCNeHHbIX Bbille Moka3aTernen, HO | YPOBEHb
obyyaowmncs paeT npaBunbHble OTBETbl Ha AOMOSNHUTENbHbIE
Bonpockl. lMpu atom oby4varowminicss OEMOHCTPUPYET COOTBETCTBUE
3HaHWI, YMEHW, HaBbIKOB NPMBEAEHHbIM B Tabnuuax nokasartensam,
HO JonyckaeT He3HauuTemnbHble OLWWNOKM, HETOYHOCTW, MCNbITbIBAET
3aTpyAHEHUS NpY peLleHnn NpakTUYeckux 3agau.

O6yyaowuincss OeEMOHCTPUPYET HEMOINTHOE COOTBETCTBUE 3HaHwui, | Moporosbin YnosneTsoputernb
YMEHWI, HaBbIKOB NPMBEAEHHbIM B Tabnuuax nokasaTensm, JOMycKaeT | YPOBEHb HO

3HauYUTEmNbHbIE OWNOKN MPU peLleHnn npakTudecknx 3agad. Mpu atom
OTBET Ha KOHTPOJSIbHO-U3MEPUTENbHBLIN MaTepuarn He COOTBETCTBYeT
nobbiM OBYM M3 MEPEYUCIIEHHBbIX MOKasaTernen, obyvawowmncs gaet
HEMoJIHbIE OTBEThl HA AONOHUTENbHbIE BOMPOCHI.

OTBEeT Ha KOHTPONbHO-U3MEPUTENbHBIN MaTepuan He | — Heynosnetsopute
COOTBETCTBYET JI0ObIM TpemM U3 MepeyncrieHHblX MoKasaTenen. MNbHO
OOyvaowuncs  OeMOHCTPUMPYET  OTPbIBOYHbIE,  (hparMeHTapHble
3HaHWSA, JONyCcKaeT rpydble owmnbKu

20.2 NMpomexyToyHasa aTrectauusi
Mocne NPOXOXOEHMS cnywarensamm Kaxkgoro pasgena npegycMoTpeHa
NPOMEXYTOYHaa aTtTectauusd, peanu3yemas B Buae B BMOE KOHTPOSIbHO-U3MEPUTENbHbIX
MaTepuarnos.



25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.

MepeyeHb 80Mpocos

Knaccudukaumsa nHTennekTyanbHbIX CUCTEM.
ApxuTeKkTypa UHTENNEeKTyarlbHON NH(POPMAaLNOHHON CUCTEMBI.

MpuMepbl peanuaaumm apxXMTEKTYPbl MHTENNEKTYarnbHOM MHGOPMAaLIMOHHOW CUCTEMBI (OCHOBE

nnaTopmMeHHO-6a31pPOBaAHHOIO 1 CMELUAHHOIO PELUEHNN).
O6uwas xapaktepuctuka ETL npoueccos.
Mpobnembl OUYNCTKM AaHHbIX.
MeToabl OUYMCTKM AaHHbIX.
OT1an npeobpasoBaHna aaHHbIX B ETL npoueccax.
Moppepkka nHcTpymeHTos ETL.
CTpykTypa npouecca neperpysku gaHHbIX.
. ApxutekTtypbl OLAP.
. MpumeHenne OLAP TexHOnoruni npu n3BnevYeHnn AaHHbIX.
. MpuHuunnel noctpoeHuns OLAP cuctem.
. MoctpoeHue cpesos runepkyoda.
. CogepxaHue noHatus Business Intelligence.
. Knaccndmkaumsa npogyktos business intelligence.
. Apxutektypa cuctem business intelligence.
. MNepcnekTuBbl TexHonorun Business Intelligence.
. CooTHoLweHne TexHonorum Business Intelligence n Knowledge Management.
. OBpaboTka CTPYKTYpUPOBAHHON N HECTPYKTYPUPOBAHHOW UHOpMaLUN.
. Onpepenexne TexHonornn knowledge discovery in databases
. Tunbl mogenen knowledge discovery in databases
. CooTHowweHne TexHonormun KDD n OLAP
. Tunbl 3agay n Buabl mogenen B knowledge discovery in databases
. OTanbl UMKIa aBToMaTU3MPOBaHHOIO MHTENNEKTYaNnbHOro aHann3a 6a3 AaHHbIX U OLLEHKN
0BHapY>XEHHOIo HOBOMO 3HAHUS
Bepudukaumsa n oueHka nonesHoctn mogenen 8 KDD
Tunbl 3akoHOMepHoCTer B data mining 1 nx xapakTepucTmka
Mcnonb3oBaHne MeTogoB A0ObIYM AaHHbIX ANs co34aHus npodmnen notpebutenen
cnonb3oBaHWe OHTOMOMMN B CUCTEMAX yrNpaBrieHnst 3HAHUSMMU.
OpraHusaumsi noucka Ha OCHOBE OHTOJSIOIUM.
Ctpyktypa Semantic Web. lNMpumeHeHne oHTONormi B Semantic Web.
CtangapT oHTONnornyeckoro nccnegosanust IDEF 5.
TexHonorusa onucaHusa pecypcoB — Resource Description Framework
OWL, 53bik Be6-oHTONOrmn. OCHOBHbIE 3MEMEHTbI A3blKa: Kraccbl, CBOMCTBA.
OWL, sa3blk BEG-OHTONOMMIA. XapakTepuCTUKN CBOMCTB, OFPaHNYEHUSA CBONCTB.

OWL, a3bik Be6-oHTONOrMN. CTPYKTYpa OHTONOMUN.

OTanbl cocTaBneHus oHTonorum (no /37/)

Mcnonb3oBaHue cuctembl Protégé ansa paspaboTku OHTOMOrmu.
AreHTbl ¥ MHTEMMEKTYyarnbHbIE areHTbl

MyJ'IbTVIaFeHTHbIe cuctembl 1 coobllecTsa

OWL, a3bik Beb6-oHTONMOrMN. KaptupoBaHne OHTOMOIMI, CIOXHbIE KNacCbl, BEPCUN OHTOSOMNIA.

ApPXUTEKTYPbI UHTENNEKTYarbHbIX areHTOB — abCTpakTHas apXUTEKTYPa, KOHKPETHbIE apXUTEKTYPbI



OneHkKa 0CTATOYHBIX 3HAHHUK

1 Tun -BBIOOP NPABUJIBLHOIO OTBETA

damuiaua
npenojaaBareJis,
JTUCIHUILINHA

B
MPOAYKIIMOHHOU
MOJICIIN
OCHOBHOH
eIUHUIICH
3HAHUU CITYKUT

OTHOLIEHMe
npaBuio
npeaukar

dakT

Wnnapuonos N.B.

CemanTiueckas
CETh — ITO

MoZe/b, NO3BOAAIOLLAA
npeacTaBuTb 3HaHKUE B
BMAE NpeanoXKeHui Tmna
«EC/IN (ycnosue), TO
(nencrene)»

OPUEHTUPOBAHHLIN rpad,
BEPLUMHbBI KOTOPOTO —
MOHATUA, @ AYTN —
OTHOLUEHMA MEXAY HUMM

CTPYKTYpa AaHHbIX,
npegHasHayeHHana ans

npeacTaBAeHUs HEeKOTopoW

CTaHAAPTHOWM CUTyauun

COBOKYMHOCTb KJ1accoB U
06bEKTOB NpeaMETHOM

cpeabl

Wnnapuonos N.B.

['papuueckas
yTUINTA
m1aTGopmbl
JADE, xotopas
MO3BOJISIET
MOCHLIATh U
MOJIy4aTh
coo0ILeHHs OT
UMEHH
OIIPEAEIEHHOTO
areHTa, a TaKkxe
COXpaHSATh U
3arpy»xartb
ouepelib ero
COOOLIeHUH
(oTTIpaBIEHHBIX
U TIOJTyYEHHBIX )

Remote management
agent

Sniffer agent
Introspector agent

Dummy agent

WNnnapuonos N.B.

3a cuer yero

TPaHCMNOPTHOro NPOTOKONA

HNnnapuonos U.B.




MPOUCXOJIUT TCP/IP
KOMMYHUKAIUS
MEKILY 2. OHTOJI0TUMU
arcHTaMH Ha 3. A3blKa KOMMYHUKaLWUK
TEXHUYECKOM areHToB
ypoBHE?
5 Kakas 1. oHTONOrUA NpeacTasieHUs Nnnapuonos 1.B.
OHTOJIOTHSI
MpeHA3HAYAETC 2. OHTO/IOTUA BEPXHEro
s 171 TOTO, YPOBHA
ITOObI 3. oHTONOrMA NPeaMeTHOMN
¢duKcupoBartb o6nacTu
3HaHMA, O0IIHE
IS HECKOJIBKHUX 4. npuKknagHaa oHTONOMUA
MIPEAMETHBIX
obnacreii?
6 Uro u3 1. ETL WNnmapuonos 1.B.
MEPEUYHUCICHHOT
0 SIBIIAETCS 2. DWH
Pa3SHOBHAHOCTD 3. ROLAP
10 OLAP
APXUTEKTYPhI
2 THII - BBIYHCJISIeMblii OTBET
1 esarenbHOCTD CUJIbHBIN HCKYCCTBEHHBII Nnnapuonos 1.B.
KOMIIBIOTEDA, MHTEJUIEKT
KOTOpast
MPETEHIYET HA
YTO-TO
YHUBEPCAIBHO

o0111ee, MOXO0KEE
Ha TO, KaK MBICIIUT
YeJI0BeEK

2 CormacHo ¢ba3
METO0JIOTUU
CRISP-DM na
BEPXHEM YpOBHE
npouecc Data
Mining
OpTraHHU30BbLIBACTCA
B ONPEEIEHHOE
KOJINYECTBO

WNnnapuonos N.B.

3 THI - pa3BepPHYTHIHA OTBET
KpuTepuu oneHMBaHuUs
[llkasa oLleHOK
Oby4aromuicsa NpUBOJUT NOJTHbIE U 6e301H604YHbIe OTBEThI
OTsinyHo (90-1006a1710B)

Ob6yuarouuics NPUBOJAUT MOJIHbIE U 6€301IMO0YHbIE OTBETHI.

JlonyckarTcs He3HAYUTe/IbHble HETOYHOCTH.
Xoporuo (70-80 6a/10B)

OTBeT MNpeACTaBJIEH YaCTUYHO, €ECTb HEBEPHbIE CY>KAEHUA




YpoBaetBopuTesbHO (50-70 6a110B)

[IpescTaB/ieHbl HeBepHble OTBETHI. [IpUCYTCTBYIOT IpyOble OIIUOKU
WJIM HETOYHOCTH.

HeyznoBsieTBOpUTEBHO

(menee 50 6ass10B)

1 [Haiite nojp3oBareneueHTpuuecku | Mimapuonos 1.B.
omnpeaeieHue 1 mpolecc, BKIIOYarOIUi
TEXHOJIOTHH JIOCTYII U UCCJIEI0BAHUE
Business nHpopManuu, ee aHAIH3,
Intelligence BBIPAOOTKY UHTYHIIUU U

INOHUMAaHHs, KOTOPBIE BEIYT
K YIy4IICHHOMY U
HehOopMaTbHOMY MPUHSATHIO
peLIeHMI




