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9.llenu n 3apaum y4eO6HOM ANCUUNIIUHDI
hopMMpOBaHNE YMEHMS UCMONb30BaTb MHTENNEKTYyarnbHble MHHPOPMALMOHHBLIE CUCTEMBI,
WHCTPYMEHTarbHble CpeaCcTBa yrnpaBreHns 6a3zamm 4aHHbIX U 3HAHWUNA;
dopmMupoBaHue 3HaHMI O COBPEMEHHbIX CPeACcTBax peanu3aunn TexHonornn Data
Mining, Knowledge Management.

Llensamu ocBoeHus y4ebHOM ANCUUNITUHBI ABNSIOTCS:

BbIMYCKHUK JOIMKEH YMETb UCNONb30BaTb MHTENNEKTYarnbHble NH(POPMaLNOHHbIE

CUCTEMbI, MUHCTPYMEHTarmbHbIE CpeacTBa ynpasneHna 6azamm gaHHbIX U 3HaHWUA. ImMeTb

npeacTaBneHne 0 COBPEMEHHbIX CpeACTBax peanusaunn TexHonornn Data Mining,

Knowledge Management.

3agayn yyebHOM ANCUNNIINHDI:

— N3YYnTb BaXXHENLLME NOHATUSI U KOHLENLUN N3 TEOPUM MHOTOMEPHbIX 6a3 AaHHbIX K

XPaHUINULL AaHHbIX; TEXHONOrMM (hOPMMPOBAHNS XPaAHUMWLL OAHHbIX U peLleHne
CBSI3aHHbIX C

HUMW 3a0a4 OYMCTKM U 3arpy3kn NepBUYHbIX AaHHbIX; KOHLENUMs Ky6oB AaHHbIX K
MeToAbl UX

NMOCTPOEHMUS C UCMNONb30BaHNEM COBPEMEHHLIX CUCTEM.

— NpOBOAMTbL aHanNn3 NnpeamMeTHOM obnacTy 1 genatb COOTBETCTBYHOLLEE ero ONUCaHune;

— co3gaBaTb MOAENN MHOroMepHbIX 06a3 AaHHbIX; paboTaTb B acnekTax
NPOEKTUPOBaHUS, peanum3auumn 1 UCNosib3oBaHUA cucteM 06paboTKM MHOTOMEPHbIX AaHHbIX Ha
OCHOBE XpaHUnu1L, AaHHbIX.

10. MecTo yuyeb6HOM aucuunnuHbl B cTpykType OOI: YuebHasa gucumnnmHa OTHOCUTCS K
yacTtu 6noka b1, dopmupyemon ydactHukamm obpasoBaTesibHbIX OTHOLLEHUN.

11. MnaHupyeMble pe3ynbTaTbl OOY4YEHUA MO AUCUUNIMHE/MOAYNO (3HAHUS, YMeHwus,
HaBbIKU), COOTHECEHHbIE C NMMIaHUPyeMbIMU pe3ysibTaTaMu OCBOEHUS oGpa3oBaTesNibHOM
nporpamMmmbl (KOMMNEeTEHLMSIMU) U UHAUKATOPAMMN UX [OCTUKEHUSA:

Kog HassaHue Koga(kl) WHankaTop(bl) MnaHupyemble pesynbTaThl
KoOMneTeHunn o6yquM;|
TIK-1 | Cnocoben IIK-1.1 | O6nagaer 6a30BEIMU 3HAHHUIMH, [Moyunte ©0a3oBBIe 3HaHHUA B O00IACTH
JIEMOHCTPHPOBATh MOJyYSHHBIMH B 00J1aCTH MaTeMaTHYeCKHX W HWIIH) €CTECTBEHHBIX
6a30Bble 3HAHMS MaTeMaTHYeCKHX U (W) HaykK, MIPOrpaMMHPOBAHUS "
MaTeMaTHYECKUX U €CTECTBEHHBIX HAYK, MH()OPMAITMOHHBIX TEXHOJIOTHI
€CTECTBEHHBIX HaYK, MPOTPaMMHPOBAHUS U
OCHOB MHPOPMAIMOHHBIX TEXHOJIOTHH
nporpammupoBanus | [1K-1.2 | Ymeer HaxoauTh, GOpMYyIHpoBaTh U | YMETh HaxoAuTh, (opmynupoBath u
1 MH()OPMAITMOHHBIX pemaTe CTaHAApTHBIE 3aJadyd B | pemiaTh  CTaHJApTHBIE  33Ja4d B
TEXHOJIOTHH. cOOCTBEHHOU Hay4YHO- | COOCTBEHHOM Hay4HO-
HCCIIEIOBATENIbCKON IESITETbHOCTH B | MCCIICOBATEIBCKOW  JESITEIBHOCTH B
MaTeMaTHKe U HHpOpMaTHKE MaTeMaTuke ¥ HHPOpPMaTHKe
I1K-1.3 | Umeer npakTH4ecKuil onbIT HaydHO- | I10Jy4NTh MPaKTHYECKUH ONBIT HaAy4HO-
UCCIIEI0BATENIbCKON JESTEABHOCTH B | MCCIEOBAaTENILCKOM  JESITEIbHOCTH B
MaTeMaTHKe U HHPOpPMaTHKe MaTeMaTuke ¥ HHQOpPMAaTHKe
TIK-3 | Crnocoben cosmasath | I1K-3.1 | 3naer OCHOBHBIE MeTonbl | 3HaTh OCHOBHBIE METO/IbI
u UCCIEe0BaTh NPOEKTUPOBAHUS U MNPOU3BOJCTBA | MPOEKTUPOBAHUA U IMPOU3BOJICTBA
HOBBIE MPOTrPaMMHOTO MPOJYKTa, MIPUHIMIBI | TIPOrPAMMHOIO  NIPOJYKTa, TIPUHIMIIEI




MaTeMaTHYEeCKUe MOCTPOCHHUS, CTPYKTYpPhl U TMPHUEMBI | MOCTPOCHHS, CTPYKTYpbl M  IMPHUEMBbI
MOJIEITH B pabOTBl €  HMHCTPYMEHTAJIBHBIMHU | pabOTHI c HUHCTPYMEHTAJIbHBIMU
€CTECTBEHHBIX CpelcTBaMu, MOIIEP>KUBAIOIIUMH | CPEICTBAMHU, MO I/IEP>KUBAIOTIIAMHU
HayKax, CO3/IaHME TPOTPAMMHBIX IPOAYKTOB | CO3AaHHE NPOTPAMMHBIX IPOIYKTOB U
MIPOMBINIICHHOCTH U W TPOTPAMMHBIX KOMIUIEKCOB, WX | MPOTPaMMHBIX KOMILIEKCOB, Hux
Om3Hece, C Yy4eToM COTIPOBOKICHUS, COIIPOBOKACHUS, aAMHUHUCTPUPOBAHUS 1
BO3MOKHOCTEH aIMAHUCTPUPOBAHUSA W  Pa3BUTHS | pa3BUTHA (3BOJIOINN)
COBpPEMEHHBIX (?BOJTIONTNN)
UH(POPMAIMOHHBIX [IK-3.2 | YMeeT UCnoab30BaTh METOIBI Vmerp HCITOJI30BAaTh METOJIBI
TEXHOJIOTUH u MPOEKTUPOBAHUS U TTPOU3BOJICTBA MIPOEKTUPOBAHHUS u MIPOU3BOJICTBA
MIPOrPaMMUPOBAHUS MPOrPaMMHOTO TPOAYKTA, MPUHIUIBI | IPOTPAMMHOIO  MPOAYKTA, MPUHIIUIIBI
i KOMITBIOTEPHOM MIOCTPOEHHUS, CTPYKTYPBI U IPUEMBI MOCTPOCHUS, CTPYKTYphl W TPUEMBI
TEXHHUKH. pabOoTHI ¢ UHCTPYMECHTATBHBIMHU paboThI c HUHCTPYMEHTAIbHBIMU
CpecTBaMU, MO ACPKUBAIOITUMHI cpelncTBaMu, MOIJIEP>KMBAIOIIUMHU
CO3/IaHHe MPOTPAMMHOTO MTPOAYKTA CO3JIaHHe MIPOTPAMMHOTO MTPOAYKTA
IIK-3.3 | meeT mpakTUIECKUN OTIBIT ITonyuuts [IPaKTUYECKUI OTIBIT
MIPUMEHEHNS YKa3aHHBIX BEIIIIC MIPUMEHEHHs YKa3aHHBIX BEIIIE METOAOB
METOJO0B U TEXHOJOTUH M TEXHOJIOTUH

12. O6bem gMcuMNUHbI B 3a4eTHbIX eguHMUax/4yac. (e coomeememeuu ¢ yyebHbIM MIaHoM) —

2/72.
Popma NPOMEXYTOUYHON aTTeCTaL MU (3avem/sK3ameH) 3a4yem

13. TpypoeMkocTb No Buaam y4yebHon paboTbl

TpyooemMKkocTb
Bua y4e6Hol paboThi Bcero [No cemectpam
7 cemecTp Ne cemecTpa
AyOUTOPHbIE 3aHATHS 48 48
nekuum 32 32
B TOM Ymche: npakTnyeckme
nabopaTopHble 16 16
CamocTtosaTensHasa pabota 24 24
B TOM Ymucne: kypcosas paboTa (npoekT)
dopma NpoMEXYTOYHOM aTTecTaumm 0 0
(9k3ameH —  4ac.)
UToro: 72 72

13.1. CopepxaHue QUCLUMNIUHDI

n/n Peanusauus
pasgena
HanmeHoBaHue pasgena ONCUMMIUHBI C
CopepxaHve pasgena AMCUUNuHbI
OVCUMNINHBI MOMOLLIbHO
OHManH-Kypca,
QYMK *
1. Nekuun
1.1 Obwme ceeaeHusa o6 NHTennekTyanbHble CUCTEMbI- HAaNPaBaeHUA Pa3paboTokK: www.edu.vsu.ru
UHTENNIEKTYa/IbHbIX CUCTEMAX UHTENN1eKTya/ibHble UrPbl U KOMNbOTEPHOE TBOPYECTBO,
N 3KCNEPTHbIX CUCTEMAX npeacrasneHune 3HaHUN U pa3pa60TKa CUcTtem, OCHOBaAHHbIX Ha

VIHd)OpMaLI‘MOHHbIX cucTtem.
COOTHOLWEHWE NOHATUN.

3HaHusAX (knowledge-based systems), malimHHoe obyyeHne
(machine learning, data mining, knowledge discovery),
NOHMMaHMe ecTecTBEHHbIX A3bIKOB (natural language processing),
pacno3HaBaHue obpa3os (pattern recognition),
MHTeNIeKTYyasbHble poboThI (robotics), HOBble apXMTEKTYpbI
KOMMbIOTEPOB, MporpammHoe obecneyeHune cuctem UMW,
MHOTOareHTHble CUCTEMbI. APXUTEKTYPA UHTENNEKTYaNbHbIX




1.2

PaspaboTka
WMHTENNEKTYa/IbHbIX CUCTEM Ha
6a3e OCHOBHbIX Mogenei
npeAcTaB/ieHUs 3HaHUM:
NPOAYKLMOHHOM,
dpeitmosoit.

Cuctembl NOpPOXKAAOLWMX NpaBua Ha A3bike CLIPS. OcHoBHble
cTpaTernun ynpasieHus BbIBOAOM Ha OCHOBE NPaBWJ/I: NPAMas U
obpaTHanA LEenoyKku paccyRaeHunin. NMoHATMe KOHPANKTHOTO
Habopa npasua. CTpaTernn paspelueHma KoHPAMKToB. Mpasuna m
meTanpasuna Peanmsauna peiiMoB 1 HacneaoBaHUA B A3bIKE
CLIPS n a3bikax OOI. Npobaema NpAMOro n MHOXeCTBEHHOIO
HacnepoBaHus Bo dppelimax n KoHGAUKTLI. Moaxoabl K
paspelueHmnto KoHGANKTOB. CNocobbl ynpaBieHns BbIBOAOM BO
dpenimoBsbIx cuctemax. Cetu pperimos. Peanmsauma 3C Ha ocHoBe
IOTUYECKON MOoAEeNN NPeACTaBAEHUA 3HAHUI HA NpUMepe A3bIKa
Mponor. MNpaBuna Noncka. beKTpeKnHr.

www.edu.vsu.ru

13

XpaHWAWLLA JaHHBIX

KoHuenuua xpaHuauvLLa AaHHbIX. CBOMCTBA XpaHUANLL, AAHHDBIX.
Apxutektypa X/ - Bc pusmueckum X; Blc supTyanvHbim X[, Bc
dusnyeckum X v c BUTpMHaMK gaHHbix (BA). MHGOpMaLMOHHbIEe
notoku X. Ontumusauma X,. N36bITOYHOCTb M A€HOPMann3aums.

www.edu.vsu.ru

14

ETL npouecchbl

CTpyKTypa npouecca neperpysku gaHHoix: Mpouecc, ®asa, War,
I'pynna npoueccos. CTagum 3arpy3Kkn UCTOYHUKA AAHHBIX.
M3BneuyeHme gaHHbIx (IDC). MonyyeHue (Bbirpy3ka) AaHHbIX
(Download). CTpyKTyprpoBaHue gaHHbIX (Structuring). O6paboTka
paHHbix (Refinement). Nepecbinka aaHHbIX (Transfer). UmnopT
paHHbix B CYB/ (Upload). O6paboTka owmnbok B ctagum IDC.
OuncTka aaHHbIX STAC. NpeobpaszoBaHne AaHHBIX.
PacnpeneneHve aaHHbIX. BcTaBka M 06HOBNAEHME AAHHbIX.

www.edu.vsu.ru

1.5

ApPXUTEKTYPbI U TEXHOIOTUN
OLAP

XpaHuavuwe aaHHbIX. MHOromepHble Kybbl. TUMMYHasA CTPYKTypa
XpaHWAULW, AaHHbIX. Tabanua dpaktos. Tabamubl nsmepeHnit OLAP
Ha KAMeHTe U Ha cepsepe. TeXHUYEeCcKne acneKkTbl MHOTOMEPHOTO
XpaHeHUA JaHHbIX. YTo NpeacTaBnAatoT coboi aHanuTuyeckune
cnybbl. TEXHOIOMMM JOCTYNA K aHAIMTUYECKUM CAyKbam m3
KNIMEHTCKMX npunoxeHnin. SQL DSO. PivotTable Service, OLE DB
for OLAP n ADO MD. KnneHTbl aHanuTnyeckmnx cny6. Analysis
Manager.

Co3gaHune KONNeKTUBHbIX M3MepeHuin. Co3aaHne namepeHuns Tuna
«aata/spemsa». CozgaHue perynapHoro namepeHus. CosgaHve
n3mepeHua ¢ HecbanaHcMpoBaHHoM nepapxueit. CosgaHue
U3MepeHna TMNa «poamnTenb-noTomok». Co3paHme OLAP-Kky60B.
Co3gaHue onucaHuaA Kyba. Co3gaHne BbIYUCAAEMbIX BblPaXKeHUN.
Co3aHne MHOTOMEPHOT0 XPaHUANLLA JaHHbIX.

www.edu.vsu.ru

1.6

OHTONOUN.

MoHATUE OHTONOrMK. HazHaYeHWe OHTONOTMIA. DNeMEHTbI
OHTOI0MMU: 3K3eMNAAPbI (MPUMeEpPbI), NOHATUA (KOHLENTbI),
aTpuOYTbI, OTHOLWEHUA. TUMbI OHTO/IOTUIA: BEPXHETO YPOBHSA,
npeamMeTHbIX 0bnacTen, NPUKNaAHbIE OHTOOMUN.
MHCTpYMeHTaNbHble CPeACTBa NPOEKTUPOBAHUA OHTOIOTUNA.
A3bIKM onNucaHus oHToNormi. CTaHgapThl.

www.edu.vsu.ru

1.7

AreHTHO-OpUeHTUPOBaHHbIe
cuctemsl (AOC).
MynbTnareHTHble CUCTEMBI.

AreHTHO-opueHTUpoBaHHble cuctembl (AOC). UcTopua pa3BuTus.
OCHOBHble NOHATMA areHTHO-OPMEHTUPOBAHHOIO Noaxoaa. Tunbl
areHTHbIX MOAeNein 1 apxXnTeKTyp: AennbepaTnBHble, PeakTUBHbIE,
mbpuaHble. TpeboBaHMA U CTaHAAPTM3ALMA NPOEKTUPOBAHUA
AOC. CTaHAapTHble CBOMCTBA areHToB. MeToA010rMK NOCTPOEHUA
areHTHO-OPMEHTMPOBaHHbIX cucTem. CoobLiecTBa areHToB. AreHTbl
M 3CMepTHble cUCTEMbI. A3bIKM NPOrPaMMMUPOBaHMA U MPOTOKObI
B3aMmogencTema areHToB. MynbtnareHTHaa nnatdopma JADE.
PaboTa areHToB Cc oHTONOTMAMM - JENA. BubnmoTteka JESS. O6nactu
npumeHeHua MAC. Mpumepsbl npoekTos. TexHonormn Semantic
Web

www.edu.vsu.ru

1.8

WHXKeHepusa 3HaHUI

MonyyeHue 3HaHUI. 3HAHUA U AaHHble. UICTOUYHUKM 1 cnocobbl
nonyyYeHus sHaHMin. OnpeseneHne n CTPYKTYpa UHKeHepun
3HaHW. OCHOBHbIE aCMeKTbl MHKeHepun 3HaHuin. Knaccudurauma
NPaKTUYECKMX METOLO0B U3BeYEHUA 3HAHWI. UHTeNNeKTyaNbHbIN
aHaNU3 AaHHbIX.

CTpyKTypMpOBaHMe 3HaHUI. Mepapxuyeckoe

CTPYKTYpUpOBaHue. BuayanbHble MEHTaNbHbIE MOAENN U UX
KnaccuduKkaumn. Tunbl 3HaHUIM U BUAbI Anarpamm. TabanuHble
MeTOZbl CTPYKTYPUPOBaHUA 3HaHUI. CTpaTternm
CTPYKTypupoBaHus. O A3blkax NpeacTaBieHuns

3HaHW. MeTagaHHble.

www.edu.vsu.ru

1.9

Bl/l3ya/1beIl71 dHa/n3 JaHHbIX -

Visual Mining

BbINosHeHWE BU3yanbHOTO aHaM3a faHHbIX. XapaKTepuCcTUKK
CpeacTB BM3yann3aummn daHHbiX. MeToabl BU3yannsaumm: MeTo4bl

www.edu.vsu.ru



http://www.edu.vsu.ru/
http://www.edu.vsu.ru/
http://www.edu.vsu.ru/
http://www.edu.vsu.ru/
http://www.edu.vsu.ru/
http://www.edu.vsu.ru/
https://edu.vsu.ru/course/view.php?id=2642#section-14
https://edu.vsu.ru/course/view.php?id=2642#section-14

reomeTpuyecknx npeobpasoBaHmii, oTobpakeHne MKOHOK,
MeToAbl, OPUEHTUPOBAHHbIE Ha NUKCENbI, UepapXMYecKne
06pasbl. Cnocobbl BU3yanbHOro NpeacTaBAeHns SaHHbIX:
BM3YyaM3aLma MHCTPYMEHTOB U MOAENEN, METOAbI BU3yanunsauuu,
npeacTaBneHne AaHHbIX B HECKOJIbKMX U3MEPEHUAX, Ka4ecTBo
BM3YyaNn3aLmm, NpeacTaBNeHne NPOCTPAHCTBEHHbIe
XapaKTEPUCTMK, OCHOBHbIE TEHAEHUMW B 061aCTU BU3yann3aLmm

1.10

Cucmemol Busines Intelligence

Bl Kak Memo0dbi, mexHon02uu, cpedcmea u3sneyeHus u
npedcmasneHusa 3HaHUl. Bl Kak 3HaHUA o busHece u 015 bu3Heca.
Mecmo u xapakmepHsie ocobeHHocmu Business intelligence.
Business intelligence u Knowledge Management. BI, EIS, DSS,
971eKMPOHHBbIU 6U3Hec u Kommepyus. Bl u xpaHuauwa OGHHSbIX.
UHcmpymeHmebl 2eHepayuu 3anpocos u omyemos. OLAP unu
paszsumele aHaaumMu4yeckue uHcmpymeHmel. KopnopamuseHeie Bl-
Habopsl. Bl-naamagopmel. Bl-npunoxiceHus.

www.edu.vsu.ru

1.11

TexHonozuu Data Mining

KDD u Data Mining - onpedeneHus, 3a0a4u. CpasHeHuUe
mexHonozauli OLAP u Data Mining. YpoeHu 3HaHu(l.
Knaccugpukayus 3ad0a4 Data Mining. [lpakmu4eckoe npumeHeHue
Data Mining, o6aacmu npumeHeHus. [TpedckazamesbHole u
onucamesnsHsle Mmodenu Data Mining. Tunel

3aKkoHomepHocmeli Data Mining. Knaccel cucmem Data Mining.
O6uwjuti 0630p anzopummos Data Mining, obaacmu ux
npumeHumocmu. Co30aHue npoguneli nompebumened.
CmaHoapmei Data Mining. Ctangapt CWM: HasHayeHue,
CTPYKTypa 1 cocTas, nakeT Data Mining. CtaHgapt CRISP:
nosBAeHWe CTaHZAPTa, CTPYKTYpa, Gpasbl M 3a4a4m cTaHAapTa.
CraHgapt PMML. Jpyrve ctaHgapTel Data Mining: SQL/MM, OLE
DB gna Data Mining, IDMAPI.

www.edu.vsu.ru

1.12

Paspabomka aKcrnepmHbix
cucmem

ApxumeKkmypa u 0cobeHHOCMU 3KCepmHbIX cUcmem.
Knaccugurayua akcnepmHbix cucmem - no pewiaemol 3adauve, Mo
CBA3U C peasbHbIM spemeHem, no muny 3BM, no cmeneHu
UHMez2payuu ¢ dpyaumu rnpozpammamu. Pazpabomka
3KCrepmHbIx cucmem - 8b160p Nodxodsawieli npobaemel,
paspabomka npomomuna, udeHmugukayus npobaemesi,
useseyeHue 3HaHUl, CmpyKkmypuposaHue uau
KOHUenmyanusayus 3HaHul,

hopManu3ayua 3HaHUl, NPo2pPaMMHAsA peanu3ayus,
mecmuposaHue, pazgumue npomomuna 00 npomeiwsaeHHol 3C,
OUeHKa cucmembl, CMbIKOBKA cUCmMeMbl, N00OepHKa cucmemol.

www.edu.vsu.ru

3.5

abopaTopHble 3aHATUSA

3.1

TexHonoauu ETL

O4ucmka u No020mosKa OaHHBIX.

3.2

ApxumeKkmypsl U mexHoso02uu
OLAP

Co3daHue u ucrons3osaHue OLAP kybos.

3.3

lMpedcmasneHue 3HaHul

locmpoeHue moodesneli npedmemHoli 06a1acmu € UCMOA6308aHUEM
MPoOyKyUOHHbIX Modesnell, ppelimossix modesnel,
cemaHmu4eckux cemeli

3.4

OHmonozuu.

Co30aHue oHmosnoauu npedmemuoli obaacmu

3.5

TexHonozauu Bl

MocmpoeHue 03wbopoa

3.6

MynbmuaeeHme/e cucmemel

ﬂpoeKmuposaHue u peanusayusa MyﬂbmuaeeHmHoﬁ cucmemel

13.2. Tembl (pa3aensl) AUCUUNNUHBI U BUAbI 3aHATUN

n/n

HanmeHoBaHue TemMbl
(pasgena) gucumnnuHbl

Buabl 3aHaTUN (4acoB)

JNlekumm | MNpaktnyeckne | JNlabopaTopHble

CamocTonTenbHas

paboTta

Bcero

11

Obuwjue cgedeHus 06

UHmMennekmyarsbHsix cucmemax u 2

3KCrepmHbix cucmemax

2

1.2

Paspabomka uHmennekmyanbHoix
cucmem Ha 6a3e ocHoB8HbIX Modereli

npedcmaeneHus 3HaHUl:
npooyKyuoHHol, ¢hpelimosodl,
cemaHmu4eckue cemu.



http://www.edu.vsu.ru/
https://edu.vsu.ru/course/view.php?id=2642#section-6
http://www.edu.vsu.ru/
http://www.edu.vsu.ru/

1.3 XpaHunuwa 0aHHbIX 2 2 8
1.4 ETL npouecce! 2 2 2 8
15 Apxumexkmypsi U mexHosoauu OLAP 2 2 2 12
1.6 OHmonoauu. 4 2 2 12
1.7 A2eHmHOo-opueHmMupoB8aHHsbie
cucmemsi (AOC). MynbmuazeHmHeole 4 4 2 12
cucmembl.
1.8 WH>KeHepua 3HaHWM 2 2 10
1.9 Bu3yanbHbIM aHanM3 aaHHbIX - Visual
Mining G 2
1.10 Cucmemsi Busines Intelligence 2 2 2
1.11 TexHonozuu Data Mining 4 2 10
1.12 Paspabomka sKcriepmHbix cucmem 2 2 4
Wtoro: 32 16 24 108

14. MeTogM4yeckne ykasaHus Ans o6y4aroLwmxcs N0 0OCBOEHUIO AUCLUNIINHDI

(pekomeHOayuu 0by4arouwjuMcsi Mo 0C80EHUI0 QuCyUNIUHbI: paboma ¢ KOHcneKkmamu feKyud, npeseHmauyuoHHbIM
MamepuasioMm, 8bIfofIHeHUe npakmuyeckux 3adaHuli, mecmos, 3adaHull mekyuieli ammecmauyuu u m.o.)

1) npl/l N3yvyeHnn gucumnniimHbl pekoMeHayeTcqa UCnosib30oBaTh cleayrumne cpencrea:
- peKoOMeHZyeMYH OCHOBHYIO U AOMOMHUTENBHYIO NIUTEpaTypy;
- MeTognyeckne ykasaHua n |'|OCO6V|F|;
- KOHTPOI1bHbIE 3aaHUA ANnA 3aKpenneHna TeopeTnvdeckoro Mmatepuana,
SJIEKTPOHHbIE BEPCUN y‘-le6H|/|KOB N MeToANYECKNX yKa3aHV|l7| AnA BbINOJIHEHUA na6opaTopHo - MPaKTN4YeCKnx pa60T
(rlpl/l HeO6XOD,|/|MOCT|/| MaTepuarbl pacCblialoTcd no SﬂeKTPOHHOVI I'IO‘-ITe).

2) npl/l npoeegeHunmn na6opaToprlx 3aHATMI obecneynBaeTcs MakcumarbHasi CTeneHb COOTBETCTBUS C
mMaTtepunaniom nNeKUNoHHbIX 3aHATUN 1 OCYLLECTBIIAETCA 3KCNepnmMeHTalibHada npoBepka MeToaoB 1 npnemMmoB
opraHunsauunm akcnepmMeHTaribHbIX nccnenoBaHuK, n3naraembix B pamMKax neKkumn.

B xonoe camocTosTenbHon pa60Tb| HeO6XOﬂ,VIMO yaoenntb OCHOBHOE BHMMaHue pa60Te C TeKCTOM KOHCMNeKTa
NeKunn, U3ydeHre pekoMeHLOBaHHOW NMTepaTypbl.

3) Ilpu KCTIONB30BAHUH TUCTAHIIMOHHBIX 00Pa30BaTEIBHBIX TEXHOJIOTHI H JIEKTPOHHOTO O0YUCHHS BBIMOIHSATH BCEe YKA3aHHUsI
npernojaBaTesiel, BOBpeMs MOAKI0UaThCs K online 3aHATHSIM, OTBETCTBEHHO MOJXOUTh K 3aJIaHUSM JJIsi CAMOCTOSITENbHON
paboTsr,

15. lMepeyeHb OCHOBHOW WU [OOMNOJSIHUTENILHOW NUTEpaTypbl, PECYpPCOB WHTEpPHeET,

HeobOXoaUMbIX AN OCBOEHUA AUCLMUNIIUHBI (Crucok numepamypbi 0pOPMASIEMCS 8 CO0OMeemcmauu
¢ mpeboearusimu FOCT u ucrionb3yemcsi obujasi CK8o3Hasi Hymepauyusi 0515 ecex 8ud08 UCMOYHUKOS)
a) ocHoBHasi nuTepartypa:

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

6) pononHuTenbHasa nuTepartypa:

Ne n/n NCTOYHKK

1 [k, B. Data Mining : Yueb. kypc | B. Aok, A. CamouneHko .— CI16. u dp. : Numep, 2001 .— 366 ¢
TexHonozuu aHanusa daHHbIx: Data Mining, Visual Mining, Text Mining, OLAP : y4ebHoe nocobue o
cneyuansHocmu 071900 "VIHgbopmayuoHHbIe cucmeMsl U mexHonoauu" HanpasneHus 654700
"UngpopmayuoHHbie cucmembi” / A.A. bapceesiH [u dp.] .— 2-e u3d. — CI16 : BXB-lNemepbype, 2007 .—
375 ¢c.

B) MH(pOPMaLIMOHHbIE 3NEKTPOHHO-00pa3oBaTenbHbIe pecypchl (oduUnanbHblie pecypebl UHTEPHET)*:

Ne n/n McTOYHUK
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* BHauane ykasbiBawoTca OBC, ¢ koTopbiMM ummetoTca poroopa y BIY, 3aTeM OTKpbITble 3NIEKTPOHHO-
obpasoBarerbHble pecypchbl, OHNanH-kKypcbl, YMK

16. MepeyeHb y4eOHO-meTOAMYECKOro obecneyvyeHUss ANA CaMOCTOATENIbHOM paboThbl
(yyebHO-memoduyeckue pekomeHOauuu, nocobusi, 3adayHuUKU, MemoOUYEeCKUe yKa3aHusl M0 8bIMOSIHEHUI
rpakmu4yeckux (KOHMPOJIIbHbIX), Kypcosbix pabom u 0p.)

Ne n/n NCTOYHNKK

BaxmuH A.A., MNapwuHa B.B. JlabopamopHbIl npakmuKyM o rnpoespaMmupo8aHUro Ha S3bIKe
CLIPS dns kypca «lpedcmasneHue 3HaHUli8 UHGOPMaYUOHHbIX cucmemax» Y4yebHo-
memoduyeckoe rocobue 0nsi 8y3oe BopoHex 2010

2 lNuHsieuna O.B. XpaHunuwa daHHbIX. Memoduyeckue pekomeHOauuu Osis1 8bINOTHEHUS
npakmu4yeckux 3adaHull. KazaHb — 2013

17. OGOpasoBaTesfibHble TEeXHONOrM1, UCNONb3yeMble nNpu peanusauum y4eOHOMU
ANCLUMNIINHBI, BKNOYasi [AUCTaHUUOHHble obpa3oBaTenbHble TexHonorum (AOT),
3neKTpoHHoe oby4yeHue (30), cmewaHHOe 06y4eHue):

Obyuenue npoucxooum ¢ UCNONb308AHUEM DJIEKMPOHHO20 00YyUeHUs U OUCMAHYUOHHBIX 00pPA308aMENbHbIX
mexnonoeuti  (OT) mna nopmane «Onekmponnwviii  yuusepcumem BI'Vy  (nnamgopma Moodle:
https://edu.vsu.ru/course/view.php?id=2642).

Yuebnvie mamepuanv pazmewaromca 6 d1eKMPOHHOU UHDOPMAYUOHHO-00PA308aMENbHOU cpede  8Y3d
«Onexmponnsiti ynusepcumem BI'Y — Moodle» onsa obecneuenus 803M0dicHOCMU OUCTNAHYUOHHO20 OCB0EHUs.
YuebHO20 Mamepuana u camoCcmosmenbHou pabomul cayuiamenei.

18. MaTepuanbHoO-TeXHU4YecKkoe obecneyeHme AUCLUUNIINHDI:

Kypc peanusyercs Ha 0OCHOBE MaTepUalbHO-TEXHUUECKON 0a3bl (haKynbTeTa KOMIIBIOTEPHBIX HayK BopoHexcKoro
rOCYAapCTBEHHOI'O YHUBEPCUTETA.

Aynutopun Juis ipoBeaeHus 3austuii: 477, 479, 380, 381, 382, 383, 384, 385, 387, 290, 291, 292, 293, 295, 297, 3011,
303m, 305m, 3071, 314m, 3161, 505m;
MarepualbHO-TEXHUYECKOE OCHAIIEHUN ayAUTOPUI

HavnmeHoBaHne
nomeLLeHus MmetoLeecsa obopyaosaHue
(Homep ayguTopun)

479 YuebHasi ayautopusi: KomnbloTep npenopasatens i5-8400-2,8MMw, moHutop ¢ KK 19", MynbTUMeauiHbIA NPOEKTop,
akpaH. CneumnanusmpoBaHHas mebernb.

YuebHasi aygutopusi: komnbtoTep npenogaBaTens i3-3240-3,4Tu,moHutop ¢ XK 22", MynbTUMEAUAHbIA NpoeKTop,
akpaH. CneuunanusupoBaHHas mebensb.

Cunctema NHTepHeT-B1aeokoHepeHucesan (kopr. 1a aya. 380)

CoctaB cuctembl WHTepHeT-BuaeokoHdepeHuceasn: BKC LifeSize Team220 Camera 200 Dual, ayauocuctema
Defender Mercury 34 SPK-705, uHTepakTMBHasi JOCKa CO BCTPOEHHbLIM NpoekTopom "SmartBoard 480iv V25"

380 JlabopatopHoe obopydoBaHMe MO TeOPETUYECKOW MexaHuWke W onTuke: MalwuHa ATByda, MasTHMK Makcsenna,
YHVBEpCanbHbI MasiTHUK,

MasTHUK OBepbeka, KpyTUMbHBIN MasTHUK, HAKMOHHbBIN MadTHVIK, Npubop Ans

nccnefoBaHus CTONKHOBEHWS LLIAPOB, OnpeaeneHne CKopocTu nomneTa nynv ¢ NoMoLLbo

KPYTUINbHO-6annmMcTNYeCcKoro MasiTHUKa, U3yveHre 3aKoHOB BpaLlaTeslbHOro ABUXKEHUS

Ten, uccnefoBaHue CNoXHbIX KonebaHuin, yCTaHOBKa AN M3MepeHVs MOAyns YNpyrocTi NPOBOJIOKW.

YuebHasi ayautopusi: KomrbioTep npenopasatens i5-3220-3.3IMw, moHutop ¢ KK 17", MynbTUMeauinHbIA NpoeKTop,

505n
akpaH. CneuuanusmposaHHasa mebernb.

YuebHas ayauTopusa: Hoytoyk HP Pavilion Dv9000-er, MynbTMMeAUAHbBIN MPOEKTop, 3kpaH. CneunanuavpoBaHHas

art mebernb.




YyebHas aygutopusi: komnbioTep npenogasatens Pentium-G3420-3,2IMy, moHutop ¢ XK 17", MynbTUMeauiiHbIN

292 npoekTop, akpaH. CneunanuanpoBaHHas mebensb.
Cuctema ans sugeokoHdepeHumn Logitech ConferenceCam Group v HoyTbyk 15.6" FHD Lenovo V155-15API.
YuebHasi ayguTtopus: HoyTbykm HP EliteBook Ha 6a3e Intel Core i5-8250U-3.4 Ty, moHutopbl KK 24" (16 wr.),
297 MyNbTUMEANAHBIA NPOEKTOP, akpaH. CneunanusnpoBaHHas Mebens.
YuebHasi ayauTopusi: nepcoHanbHble KOMMbloTepbl Ha 6ase i7-7800x-4ITu, moHutopbl XK 27" (12 wrT.),
MyMNbTUMEANHbIV MPOEKTOP, 3KpaH. CneunanusnposaHHas mebernb.
JlabopaTtopHoe 06opyaoBaHne NCKYCCTBEHHOTO MHTENIEKTa:
paboune mecTa - nepcoHarnbHble KoMMbloTepbl Ha 6a3e i7-7800x-41Tu, MmoHuTopbl XKK 27" (12 wr.);
mogynm AO HIL "3SNIBUC" : npoueccopHbii CantoT-3J124MM2 (9 wr.), otnagoyvHein Camot-3J1240M1 (9 wr.),
290 amynatop MC-USB-JTAG (9 wr.).
JlabopaTtopHoe 06OpyAOBaHWE 3MEKTPOHUKW, INEKTPOTEXHWMKUM U CXEMOTEXHWKW: pabouvme MecTa - nepcoHanbHble
KomnbtoTepbl Ha 6ase i7-7800x-41Tw, MOHWUTOPLI KK 27" (12 WT.);
CTeHA, ANst NPaKTUYECKNX 3aHATUIA Mo anekTpudeckum Lenam (KL-100);
CTeHA, ANs N3yYyeHus: aHanoroBbIxX anekTpuyecknx cxem (KL-200);
CTeHA ANns nsyveHuns undposbix cxem (KL-300).
291 YyebHas ayguTopus: nepcoHarnbHble KoMnbloTepbl Ha 6ase i3-3220-3,3[MTu, MonuTopbl KK 19" (16 wrT.),
MynbTUMEANNHBIA NPOEKTOop, 3kpaH. CneunanusmpoBaHHas mebens.
YuebHasi ayauTopus: nepcoHarbHble KommnbioTepbl Ha 6a3e Core i7-11700K-3.6 ITu, MoHuTopbl XK 24" (15 wr.),
203 MynbTUMEANNHBIA NPOEKTOop, 3kpaH. CneunanusmpoBaHHas mebens.
Na6opaTopHoe obopyaoBaHMe KOMMbOTEPHON rpachmkm Bugeoagantepbl GeForce RTX 3070.
YyebHas ayguTopus: nepcoHarnbHble KOoMMblOTepbl Ha 6ase i3-9100-3,6ITu, MonuTopbl KK 24" (14 wrT.),
MyfbTUMEANVHbIV MPOEKTOP, aKkpaH. CneunanusnposaHHas mebernb.
295 JlabopaTtopHoe o6opyaoBaHve MHEGOPMAaLMOHHOM 6e30MacHOCTM OMnepauMoOHHbIX CUCTEM U NPOrPaMMHbIX CPEACTB
3aWmMTbl MHOPMaLMK OT HeCaHKUMOHMPOBAHHOMO AoCTyna: paboune mMecta - nepcoHanbHble KOMMbloTepbl Ha 6ase
Intel i3-9100-3,6I Ty, , MoHUTOpPLI XKK 24" (14 wrT.);
y4ebHbIvi cTeHg «[TporpammHble cpeAcTBa 3aLumTbl MHOPMAaLMKM OT HECAHKLIMOHMPOBAHHOIO AOCTYNay.
YuebHas aygutopusi: HoyToyk HP Pavilion Dv9000-er, MynbTUMeauiiHbIA NpoeKTop, 3kpaH. CneunanuavpoBaHHast
mebensb.
305n
YuebHas aygutopusi: HoyToyk HP Pavilion Dv9000-er, MynbTUMeaniiHbIA NpoeKTop, 3kpaH. CneunanuampoBaHHast
mebensb.
307n
YyebHas ayguTopus: nepcoHarnbHble KoMnbloTepbl Ha 6ase i3-8100-3,9MMTu, MonuTopbl KK 24" (13 wrt.),
MynbTUMEAMNHBIA NPOEKTOoP, 3kpaH. CneunanusmpoBaHHas mebens.
JlabopaTtopHoe 06opyaoBaHME MporpaMMHO-annapaTtHbiX CpeacTs obecnevyeHnss UHPOPMAaUMOHHOM 6Ge30nacHOCTU:
nepcoHanbHble koMnbloTepbl Ha 6a3e Intel i3-8100 3.60Mw, moHuTOpbl XKK 19" (10 wWT.), cTOMKa (KOMMYHVKaLMOHHBLIN
wkad), ynpaensiembii kommytatop HP Procurve 2524, annapaTHbii mexceTeBoi akpaH D-Link DFL-260E, annapaTHbIi
mexcetreBon 9kpaH CISCO ASA-5505. nabopatopHasi BupTyanbHass ceTb Ha 6ase Linux-KVM/LibVirt,
B3aMMOZENCTBYIOLLAA C ceTeBbiMU akpaHamu. USB-cuutbiBaTeny cmapT-kapt ACR1281U-C1 n ACR38U-NEO, cmapTt-
kapTbl ACOS3 72K+MIFARE, kapTbl namsitu SLE4428/SLE5528. Y4yebHo-meTogmyeckuint kommnnekc “lMporpammHo-
303n annapatHas 3awuTa ceten ¢ 3awmTon ot HCA" OAO "MHdoTeKC".
JlaGopatopHoe  obopygoBaHMe — TexHWYeckol  3awutbl  MHpopmauum, coctaB  STO33P  "MupaHbs" -
MHOroMyHKLIMOHambHbIN nounckoBbivi npubop, STO3.DA - auddepeHumanbHbIn HU3KO4acTOTHBIN yeurutenbs, STO3. TEST
- KOHTPOIbHOE YCTPOMCTBO; KOMMNIEKC BMOpoakycTuieckon 3awumtbl "CoHaTa": CoHarta-UM3, CoHaTta-CA-65M, CoHata-
CB-45M; reHepatop-Bubpousnyyatens ( 5 okras) "l-1000Y"; reHepaTop LwWwymMa Ans 3awWuTbl OOBEKTOB
BbIYMCIIUTENBHON TeXHUKM 1, 2 u 3 KaTeropui OT yTEYKM MHOPMaLWM; cMcTeMa aBTOMAaTUM3MPOBAHHAs OLEHKM
3aLMLLEHHOCTU TEXHUYECKUX CPefCTB OT yTeYkuM MHpopMaummn no kaHamy nobOYHbIX 3MEKTPOMArHUTHbIX U3IyYeHUn 1
HaBofok <Curypa>. MNMporpaMmHo-annapaTHbI KOMNMNEKC ANt MOHUTOPUHIa paaMoobCcTaHoBKM B AnanasoHe 9 kIy - 21
My «Kaccangpa K21». Komnnekc oueHkn ahdeKTUBHOCTM 3almUTbl peveBon HGOopMaLmm OT YyTeYKM N0 akyCTUYECKOMY
1 BUbpoakyctnyeckomy kaHanam, 20 — 12500 y,.
314n YuebHasi ayauTopusi: nepcoHarnbHble kKoMmnbloTepbl Ha 6a3e i3-7100-3,61 Ty, MoHuTOopb! KK 19" (16 wT.),

MynbTUMEOWNHBIA NPOEKTOop, 3kpaH. CneunanusmpoBaHHas mebernb.




YyebHasi ayamTopus: nepcoHanbHble KoMMbloTepbl Ha 6a3e i3-9100-3,6I T, moHuTopbl XKK 19" (30 wr.),

316n L
MyMbTUMEANVHbIV MPOEKTOP, 3KpaH. CneunanusnposaHHas mebernb.

381 YuebHasi ayauTopusi:  komnbtoTep — npenogasatens  i3-540-3ITuU,  MynbTUMEAUWHBLIA  NPOEKTOP,  3KpaH.
CneuuanusmpoBaHHas Mebenb.

382 YuyebHas ayamTopus: nepcoHarnbHble KoMnbloTepbl Ha 6a3e i5-9600KF-3,71 T, moHuTopbl XKK 24" (16 wrT.), TB naHenb-
dnunyapt. CneunanuavpoBaHHasi mebernb.

YuebHas aygutopus: nepcoHanbHble KoMMbloTepbl Ha 6ase i7-9700F-3IMTu, monutopbl XK 27" (16 wT.),
MyMnbTUMEANVHbIV MPOEKTOP, akpaH. CneunanusnpoBaHHas meberns.

NabopaTtopHoe obopyaoBaHne MOBUIBHBIX MPUNOXEHWI 1 Urp: paboyne mMecTa - NepcoHarnbHble KOMMbTepbl Ha base
Intel i7-9700F, Bupeoapantepbl nVidia GeForce RTX2070, monuTtopbl XK 27" (16 wrt.); CucTembl BUPTyanbHON
peanbHocT HTC Vive Cosmos (2wT.); BecnposogHbin mappyTtusatop TP-Link Archer C7.

383 NabopaTtopHoe obopyaoBaHue 6e30MacHOCTU KOMMBIOTEPHbIX CeTel: paboyve mecTa - NepcoHaslbHble KOMMbITEpb!
HP-3500-PRO Ha 6a3e Intel i3-2120, moHuTOpbl KK 22" (16 WT.), CTOMKa (KOMMYHUKALIMOHHBIV LKad), ynpaBnsembin
kommyTaTop CISCO Catalyst 2950, mapwpyTtusatop CISCO 2811-ISR, annapaTHbIi mexceTeBon akpaH CISCO cepum
ASA-5500. nabopatopHas BupTyanbHas ceTb Ha 6a3se Linux-KVM/LibVirt, B3anmogencTeytoLlas ¢ nepeyncrneHHbIM
ceTeBblM 06GopyaoBaHuem. [lporpaMmHbIi aHanusatop ceteBoro Tpadwmka WireShark. lNporpammHbIn  cumynaTop
Packet Tracer, ona cosgaHna BUPTyanbHbIX CTEHAOB, BKIIOYAOLWMX KOMMYTaTOpbl 2 1 3 ypOBHEW, MapLLIpyTU3aTopsbl,
ceTeBble 3kpaHbl 1 COB. YyebHo-meTogn4eckuin komnneke "beszonacHocTb koMnbloTepHbix ceTer” OAO "MHpoTeKC".
Yyebras ayauTopus: nepcoHarnbHble KoMMbloTepbl Ha 6ase i3-2120-3,3[Mu, monuTopbl KK 22" (16 wr.),

384 MynbTUMEeOWNHBIA NPOEKTOop, 3kpaH. CneunanusmpoBaHHas mebenb.

385 YuebHas aygutopus: nepcoHarnbHble KoMmmbloTepbl Ha 6ase i3-2120-3,3[MTu, MonuTopbl XK 19" (16 wrT.),
MynbTUMEANNHBIA NPOEKTOop, 3kpaH. CneunanuampoBaHHas mebens.

YuebHasi aygutopusi: komnbioTep npenogaBaTtens Core2Duo-E7600-3ITu, moHuTop ¢ XK 22",  MynbTuMeauinHbI

387 NpoeKkTop, 3KpaH. [lepcoHanbHble KOMMbIOTEPbl CTyAeHTOB Ha 6ase i5-10400-2,91Tuy, monuTopbl XK 27" (11 wr.).
CneuunanusmpoBaHHasi mebenb.

YuebHas ayguTopusi: nepcoHanbHble KommbloTepbl Ha 6ase i3-2120-3,3[Mu, MonuTopbl XK 17" (15 wr.),
MynbTUMEANNHBIA NPOEKTOop, 3kpaH. CneunanuavpoBaHHas mebens.
JlabopatopHoe o6opyfoBaHVe CynepkoMMNbIOTEPHOTO LieHTpa:
KnacTep ¢ nukoson npounssoautensHocTbio 40 Tflops. Coctas knactepa: 10 y3nos, kaxabii umeeT ABa 12-94epHbix
301n npoueccopa Intel Xeon E5-2680V3, 128 6awt O3Y, SSD 256 Gant. 7 y3anos u3 10 cogepxat no 2 yckoputens Intel
Xeon Phi 7120, 3 y3na - 2 yckoputensi Tesla K8OM. Bce y3nbl 06beauHeHbl BbICOKOCKOPOCTHOM ceTblo InfiniBand 56
Gbps;
ynpaBnsiloWmMiA y3en knactepa (Takke CepBepoM [Afsi XpaHeHust dainoB): ABa 6-saepHbIX npoueccopa, 64 [Gant
onepaTuBHOW NaMsATU U AUCKOBYHO noacucTeMy obbemom 14 Thanr;
cepBep Ans 3aHATWIA NO NapannensHoMy nporpamMmmupoBaHuto: Intel X5650@2.67GHz 12 agep 24 notokos, O3Y 3616,
auckoBas nogcucrema oobemom 3006.
JlabopaTtopHoe 060pyi0BaHNE MEQULIMHCKON KNOEPHETUKM:
paboune MmecTta - nepcoHanbHble KoMmnbloTepbl Ha 6ase Intel i3-2120, wmownuTopbl XK 19" (3  wrt.);
190a anekTposHuedanorpad HewpoH-cnekTp-4 (2 wr.);
kapavorpad MonucnekTp-12 (1 wr.); onTnyeckme MUKpocokonbsl P-1 (2 wr.);
3D-npuHTEep (1 WT.); NasnbHble CTaHuuK (2 LT.).
CneuuanusmpoBaHHas Mebenb.
YuebHas ayauTopus: nepcoHarnbHble KOoMMbloTepbl Ha 6ase i3-2320-3,3[Mu, ™moHuTOopbl KK 22" (7 wrT.),
MynbTUMEOMNHBIA NPOEKTOop, 3kpaH. CneunanusmpoBaHHas mebernb.
Na6opaTopHoe obopyaoBaHve du3nyeckorn nabopaTopum ¢ KOMMIEKTOM 060pyAOBaHNS MO KBAHTOBOW pU3NKe:
YcTaHoBKa Ansi u3ydeHus kocMudeckux nyden (PrK-01); ycraHoBka Ans onpeaeneHusi pe3oHaHCHOro
403n noteHumana metogom ®panka n lepua (PMNK-02); yctaHoBKa Ans onpeaeneHns AnnHbl cBoboaHoro npobera vactuy,

B Bo3ayxe (PIK-03); yctaHOBKa Ans M3y4eHUst S3HepreTM4eckoro crnekrpa anekTpoHos (PI1K-05); yctaHoBka Ans
n3ydeHns p-n nepexopa (®rK-06); ycraHoBka ANs U3ydYeHUst TeMnepaTypHON 3aBUCUMOCTY 3NEKTPOMPOBOAHOCTM
mMeTannos 1 nonynposoaHukos (PMK-07); yctaHoska Ans nsyyveHns acpdpekra Xonna B nonynposogHukax (PrK-08);
yCTaHOBKa Ansi u3y4eHus cnektpa atoma Bogopoaa (PrK-09); ycraHoBka Anst nsyveHus BHelwHero gotoaddekta
(PIMK-10); yctaHoBKa Ans nsyyeHusi abcontoTHo YepHoro Tena (PrK-11); ycraHoBka Anst uyyeHust paboTbl
CLUMHTUNNAUMOHHOrO cyeTymka (PrK-12); yctaHoBKa ANs U3yYyeHUs 1 aHanvM3a CBOMCTB Matepuarnos C MOMOLLIbIO
CLUMHTUNNALMOHHOTO cyeTymKa (Pr1K-13).




JlabopaTtopHoe oGopyaoBaHWE MO 3MEKTPOTEXHUKU U SMEKTPOHUKU: nabopaTopHble CTeHAb:
avopabl, hotoamo, GUNONAPHLINA TPaH3UCTOP, MNONIEBON TPAH3UCTOP, ONEPaLMOHHbLIN YCUNUTENb, MHOroKackaaoBbin RC-
ycunutenb, aMnnuTygHbIA ModynaTtop u aemogynstop, LC-reHepatop ¢ MHAYKTUBHOW OOpaTHOM CBA3bIO, KBapLEBbI

420 reHepatop, RC-reHepaTop ¢ chasocasurarollein uenbio, MynbTMBUMOpaTOp, TpUrrep Ha OGUNonsipHOM TpaH3WUCTOpE,
OCHOBHbIE CXEMbI BbINPSIMUTENEN, YHUBEPCAnbHbIE Nornyeckue anemeHTol TTJ1, perncTp casura, CHeT4nK
CneunanusnposaHHas mebensb.

JlabopatopHoe ob6opynoBaHve ceTel M cucTeM nepefadv WMHOpMauun: CTOMKa (KOMMYHMKALUMOHHBIA Lwkad), 3

425 kommyTaTopa CISCO WS-C2960-24TT-L, 3 mapwpyTtusatopa CISCO 2801, 2 WiFi-mapwpyTtusatopa Linksys WRT54G.

CneuwmanuanpoBaHHas MeGenb.

Anpeca (MECTOTIOJIOKCHHUS) TOMEIICHHUHA

HanmeHoBaHne
nomMeLleHuns Anpec (MecTononoxeHue) NoMeLLeHUst
(Homep ayauTopum)
479 394018, r. BopoHex, nnowage YHuBepcuteTckas, 4. 1, kopn.1a, aya. 479
380 394018, r. BopoHex, nnowage YHueepcuteTckas, Aa. 1, kopn.1a, aya. 380
505n 394018, r. BopoHex, nnowaap YHuBepcuteTtckasi, 4. 1, kopn.16, aya. 505
A77 394018, r. BopoHex, nnowage YHuBepcuteTckas, 4. 1, kopn.1a, aya. 477
292 394018, r. BopoHex, nnowage YHuBepcuteTckas, 4. 1, kopn.1a, aya. 292
297 394018, r. BopoHex, nnowage YHuBepcuteTckas, 4. 1, kopn.1a, aya. 297
290 394018, r. BopoHex, nnowage YHueepcuteTckas, Aa. 1, kopn.1a, aya. 290
291 394018, r. BopoHex, nnowagb YHuBepcuTeTckas, a. 1, kopn.16, aya. 291
293 394018, r. BopoHex, nnowagb YHuBepcuteTckas, 4. 1, kopn.16, aya. 293
295 394018, r. BopoHex, nnowagb YHuBepcuTeTckas, 4. 1, kopn.16, aya. 295
305n 394018, r. BopoHex, nnowagb YHuBepcuteTckas, 4. 1, kopn.16, aya. 305
307n 394018, r. BopoHex, nnowage YHuBepcuteTckas, 4. 1, kopn.16, aya. 307
303n 394018, r. BopoHex, nnowagp YHuBepcutetckas, 4. 1, kopn.16, aya. 303
314n 394018, r. BopoHex, nnowagb YHuBepcuteTckas, 4. 1, kopn.16, aya. 314
316n 394018, r. BopoHex, nnowagbs YHuBepcuteTckas, a. 1, kopn.16, ayag. 316
381 394018, r. BopoHex, nnowagbs YHuBepcuTetckas, 4. 1, kopn.1a, ayg. 381
382 394018, r. BopoHex, nnowagp YHueepcutetckas, 4. 1, kopn.1a, aya. 382
383 394018, r. BopoHex, nnowags YHuBepcutetckas, 4. 1, kopn.1a, ayg. 383
384 394018, r. BopoHex, nnowagbs YHuBepcuteTckas, 4. 1, kopn.1a, aya. 384
385 394018, r. BopoHex, nnowagb YHuBepcuteTckas, a. 1, kopn.1a, aya. 385
387 394018, r. BopoHex, nnowagb YHuBepcutetckas, 4. 1, kopn.1a, ayg. 387
308nn 394018, r. BopoHex, nnowagb YHuBepcuteTckas, a. 1, kopn.16, aya. 308
309n 394018, r. BopoHex, nnowagb YHuBepcuteTckas, 4. 1, kopn.16, aya. 309
301n 394018, r. BopoHex, nnowage YHuBepcuteTckas, 4. 1, kopn.16, aya. 301
190a 394018, r. BopoHex, nnowagb YHuBepcuteTckas, 4. 1, kopn.16, aya. 190a
403n 394018, r. BopoHex, nnowagp YHuBepcutetckas, a. 1, kopn.16, aya. 403
420 394018, r. BopoHex, nnowage YHuBepcuteTckas, a. 1, kopn.16, aya. 420
425 394018, r. BopoHex, nnowagbs YHuBepcutetckas, a. 1, kopn.1, ayg. 425

ITepedeHs NPOrpaMMHOTO 0OECTIeYeHH s, HCII0JIb3YEeMOT0 B 00pa30BaTeIbHOM MpoLiecce

HanmeHosanue MO

Mpoussogutens MO

(vnn Toprosas mapka,

Wnn npaBoobnagartens) npu
Hanu4um

OC Windows v.7, 8, 10

Microsoft (npum. 1)

(Open-source)

HUGIN EXPERT / HUGIN Lite

HUGIN EXPERT A/S

«ONeKTPOHHbIV yHMBepcuTeT BIY»

MomnynpoBOAHVKOBbLIE

Mnatdopma anekTpoHHoro obyyeHns LMS-Moodle, ocHoBa ObpasoBaTensHoro noprana

Moodle Pty Ltd, GNU General

Public License

19. OueHo4Hble cpeacTBa Ansd npoBeneHuA TeKyu4e171 n I1p0Me)KyT0‘-IHOI’I aTtTecTtauum

MopsiAoK OLEHKN OCBOEHMS 0By4atoLLmMmmcs y4eGHOro matepumana onpeaensiercs
coaepxaHMeM creayLmx pa3aenos AUCLUUNIUHBIL:

HavnmeHoBaHue WHankaTop(bl)
r’|\;gn pasaena AucumnnivHbI Ko'\cl';?;;% AOCTVXEHNA OuerouHbie cpeacTea
(mogyns) 5 KomMneTeHumm
_ Onpoc npu BbINONHEHUN FabopaTOPHbIX
1. Pasgen 1.1-1.14 MK-1 MK-1.1 2aHSTNS 1-6.
Paspgen 1.1-1.14 MK-1 MK-1.2 %HH%(;cmnlp_g BbINOMHEHUN nabopaTopHbIX
3. | Pasgen1.1-1.14 MK-1 MK-1.3 Onpoc npv_BbINONIHEHUN JTabOPATOPHbIX




HanmeHoBaHue NHankaTop(bl)
I.'I\ﬁ pasgena AMCLMNIMHbI Ko“&';?;?” [OCTUXEHMS OuerouHbie cpeacTsa
(mogyns) 4 KoMneTeHumm
3aHaTnA 1-6.
_ : : Onpoc npu BbINONHEHMM NabopaTopHbIX
Paspgen 1.1-1.14 MK-3 MNK-3.1 3aHATHS 1-6.
) : : Onpoc npu BbINONHEHUN FabopaTOPHbIX
Paspgen 1.1-1.14 MK-3 MNK-3.2 3aHATHS 1-6.
) Onpoc npu BbINOMHEHUN §abopaTOPHbIX
Pasgen 1.1-1.14 MK-3 MK-3.3 2ansTIHE 1-6.
[MpomexyTouHasa aTTecTaums lNepeyeHb s8orpocos
dopma KOHTpons — 3a4eT

20 TunoBble OLEHO4YHbIe cpeAcCTBa M MeToAMYECKUe MaTepuanbl, onpeaensroLwme
npoueaypbl OLueHUBaHUsA

20.1 TeKywunin KOHTPOIb yCNEeBaeMoOCTH

Tekywan atrectayma NpoBoANTCA B COOTBETCTBMM C [onoxxeHnem o TekyLlen attectaumm
obyyatoLLmMxcsa No nporpaMmmam Bbiclero oopasoBaHms BopoHeXXCcKkoro rocygapCcTBEHHOro
yHuBepcuTeTa. Tekywasn atrectaumsi nposoamTcs B opmMax YCTHOro onpoca (MHABMAyanbHbIA onpoc,
dpoHTanbHas 6ecena) Npu BbINOMTHEHUN NPAKTUYECKUX 3aHATUI U NabopaTopHbix paboT. MNpu
OLE€HUBaHMN MOTYT UCNONb30BaTbLCA KONMMYECTBEHHbIE UMW KaYeCTBEHHbIE LUKasbl OLEeHOK.

KoHTponb ycneBaemocT No AUCUMMIMHE OCYLLECTBNSETCHA C MOMOLLbIO CNEeAYHLLNX OLEHOYHbIX
cpeacTs: nabopartopHbie paboThl

lMepeyeHb 3adaHul, mem peghepamos, mem rpe3eHmauuli, Kypcosbix, Gokados,
nabopamopHbix pabom mpeboegaHusi K npedcmasrieHuro nopmaosuo

B kaxgon 3agave HeobxooMmMo BBOAUTL B 6a3dy haKTOB HECKONbKO 3agaHunn Ans pobota nnm npouecca,
KOTOpble AOMKHbI BbIMONHATLCS NocregoBaTerbHO.

1. AswuanepeBosku. OpraHusoBaTb MepeBO3KYy C MOMOLLbIO BO3AYLLIHOMO rPy30BOro TpaHcnopTa.
CnepyeT npeaycMoTpeTb CUTyauUun 3arpyskm U pasrpysku rpy3oB B caMmorieT, B3NeT, nepeneTt 13
OQHOr0 aspornopta B Apyrom B ApPYyron, nocagky, ydeT Beca rpysa W rpy3onogbeMHOCTb
camonera.

2. WwunHomoHTaxxHas Mactepckasi. PoboT gomkeH npoBoavTb OMarHOCTUKY M CMEHy Koreca C
NPoBUTON NOKPLILLKOW. [Na KaXgon mMapkv aBTOMalLMHBI onpeaeneH cBon knacc konec. Konec
OrpaHMYeHHOe KONMYEeCTBO, €Cnn Kakme-nmbo Koneca OTCYTCTBYKOT, MNporpamMmma LOMmKHa
n3BeCTuUTb 06 3TOM.

3. [naHupoBaHne OEWCTBMIK MO NOCTPOEHUo nupamuabl n3 6rnokos(A,B,C,....) pasHoro pasmepa u
pa3Hoin bopMbl NO 3apaHee onpeferieHHbIM npaBuiamM yCTaHOBKKM, KOTOpble 3agatoTca B H6ase
dakToB.

OnucaHune TexHonormm nposeneHnda

TpeboBaHNA K BbINONHEHWIO 3a4aHUI (MU LIKarnbl U KpUTEPUN OLLeHMBAHWS)

Onsi oueHuBaHWs1 pe3ynbTaToB OOYYEHUsI MCMOMb3YTCA ClNeayllne coaepXaTernbHble NokasaTrenu
(dbopmynupyeTcs ¢ Y4€TOM KOHKPETHbIX TpeboBaHUN AUCLMMANHBI):

1) s3HaHMe TeopeTUYecKMX OCHOB Y4eBHOrO MaTepuana, OCHOBHbIX OMPEAENeHuin, MOHATUIA 1
NCnonb3yemow TePMUHONOTUN;

2) yMeHue NpoBOAWTL OBOCHOBAHWE W MPEACTABEHWE OCHOBHLIX TEOPETUYECKUX W MPaKTUHECKUX
pe3yrnbTaTtoB (TEOpPEM, anropuTMOB, METOOMK) C WCMONb30BaHMEM MaTEMaTUYeCKUX BbIKNagokK, OroK-CXem,
CTPYKTYPHbIX CXeM W CTaHAaPTHbLIX ONUCAHUN K HUM;

3) ymeHve cBsA3bIBATL TEOPWIO C MPaKTMKOW, WNMIOCTPUPOBaTh OTBET MpUMepamMu, B TOM uducre,
COBCTBEHHBIMW, YMEHUWE BLISBMATL U aHANU3NPOBaTb OCHOBHbIE 3aKOHOMEPHOCTU, MOMyYEHHbIE, B TOM 4MCle, B
Xo[e BbINONHeHNs1 NabopaTopHO-NPaKTUYECKNX 3a0aHWi;

4) ymeHue 060CHOBBIBATL CBOW CY)XOEHUS M MPOMECCHOHANBHYIO MO3ULMIO MO M3flaraeMoMy BOMpocy;

5) BnageHve HaBblkamMu MPOrPaMMUPOBAHMS U 3KCTIEPUMEHTUPOBAHUS C KOMMbIOTEPHLIMM MOLENSIMM
anroputmMoB 06paboTkn MHOpMaLUKM B paMKax BbINONHAEMbIX NlabopaTopHbIX 3a4aHuii;

6) BnageHve HaBbiKaMU MPOBEAEHUS] KOMIMLIOTEPHOTO 3KCMEPUMEHTa, TECTUPOBAHMS KOMMbIOTEPHBIX




mMozenen anroputmos 06paboTkm MHopmMaLUn.

PasnunyHble KoMBMHaUUKM NepedncneHHbIX NokasaTenen onpeaenstoT KpUTepUn OLEHNBaHNS pe3ynbTaToB
00y4yeHus (cbopMMPOBAHHOCTM KOMMETEHLNIA) HA rOCYAapCTBEHHOM 3K3aMeHe:

—  BbICOKUI (YrnyBneHHbIN) ypoBEeHb CPOPMUPOBAHHOCTN KOMNETEHLMN;

—  MNOBBLILEHHbIN (NPOABUHYTLIN) YPOBEHb CHOPMUPOBAHHOCTM KOMMNETEHLIW;

—  noporoBblit (6a30BLI) YpOBEHb CHOPMUPOBAHHOCTU KOMMNETEHL M.

[Ona oueHvBaHusa pe3ynbTaTtoB OOy4YeHUs Ha 3a4eTe WCMOoNb3yeTcs — 3a4TeHO, He 3a4vTeHo Mo
pesynbTatamMm TECTUPOBaHUS.

20.2 NMpomexyTo4yHas aTrecTaums
MpomexyToyHaa artTectauusa NO  AUMCUMMAMHE OCYLECTBNSETCS C  MOMOLLbIO
cnegyloLmx oLeHouYHbIX cpeacTs: CobecedosaHue rio gornpocam

MepeyeHb 8orpocos K 3adyemy

1. Knaccudukaums MHTeNnneKTyanbHbIX CUCTEM.
ApxuTekTypa UHTENeKTyarbHON NHPOPMaLMOHHON CUCTEMBI.
3. [MpumMepbl peanusaumm apxXmTekTypbl MHTENNEKTYanbHON NHOPMAaLMOHHON CUCTEMBI (OCHOBE
nnaTopmMeHHO-6a31POBAHHOMO U CMELLAHHOIO PeLUEHUI).

4. O6uwas xapaktepuctmka ETL npoueccos.

5. Tlpobnembl O4YUCTKN OAHHbIX.
6. MeToabl O4YUCTKM AAHHbIX.
-
8
9

N

OT1an npeobpasoBaHna aaHHbIX B ETL npoueccax.
Mopnepxka nHctpymeHTtos ETL.
. CTpykTypa npouecca neperpysku AaHHbIX.
10. Apxutektypbl OLAP.
11. MpumeHeHne OLAP TexHONorui npu n3BnevYeHnn gaHHbIX.
12. MNpuHumnel noctpoexnst OLAP cuctem.
13. MNMocTpoeHune cpesos runepkyoda.
14. CopepxaHue noHaTns Business Intelligence.
15. Knaccudukaumsa npogyktoB business intelligence.
16. Apxutektypa cuctem business intelligence.
17. MNepcnekTnebl TexHonorun Business Intelligence.
18. CooTHowweHune TexHonormi Business Intelligence n Knowledge Management.
19. O6paboTka CTPYKTYpPUPOBAHHON N HECTPYKTYPUPOBAHHON UHbOpMaL K.
20. Onpegenenune TexHonormn knowledge discovery in databases
21. Tunbl mogenen knowledge discovery in databases
22. CooTHolueHune texHonorun KDD n OLAP
23. Tunbl 3agay 1 Bugbl moaenen B knowledge discovery in databases
24. JTanbl UMKNa aBTOMaTU3NPOBaHHOIO MHTENMNEKTYanbHOro aHanusa 6a3 gaHHbIX U OLEHKM
0BHapY>KEHHOIo HOBOMO 3HAHUSA
25. Bepudpmkaumsa n oueHka nonesHoctn mogenen 8 KDD
26. icnonb3oBaHne MeToaoB A00bIYM AaHHbLIX ANA co3naHusa npodunern notpedbuTtenen
27. Vicnonb3oBaHue OHTONOMI B CUCTeMaX ynpaBreHns 3HaHUSMN.
28. Ctpyktypa Semantic Web. lNMprumeHeHne oHToNnormii B Semantic Web.
29. CtaHgapT oHTONnorn4eckoro nccrnegosanus IDEF 5.
30. TexHonorus onucaHusa pecypcoB — Resource Description Framework
31. OWL, a3bik Beb-oHTONornn. OCHOBHbIE 3reMeHTbl A3blKa: Kiacchl, CBOMCTBA.
32. OWL, sa3blk BEG-OHTONOMMIA. XapakTepUCTUKA CBOMCTB, OFPaHUYEHUSA CBONCTB.
33. OWL, sa3bik Be6-oHTONOrMM. KapTpoBaHne OHTOMOMMIN, CIIOXHbIE KNaccChl, BEPCUN OHTOMNOMMNA.
34. OWL, a3blk Beb-oHTONOrMn. CTpyKTypa OHTOMNOIMN.



. OTanbl cocTaBneHnst oHTonoruu (no /37/)

. Ucnonb3osanue cuctembl Protégé ansi paspaboTky oHTONOrMu.

. AreHTbl 1 MHTenneKkTyanbHble areHTbl

. ApXUTEKTYpbl UHTENMEKTYyarnbHbIX areHTOB — abCTpaKTHasA apXUTEKTypa, KOHKPETHbIE apXUTEKTYpbI
. MynbTnareHTHble cMcTeMbl 1 cOObOLLECTBA

OneHKka 0CTATOYHBIX 3HAHHH

1 TMn -BBIOOP NPABHJIBLHOIO OTBETA Pamuius
npenoaaBarteJis,
JMCIHUIINHA
B 1. oTHoweHune Wnnapuonos 1.B.
MPOTYKIIMOHHON 2
MoenH 2. npasuao
OCHOBHO%”I 3. npegukat
eIMHUIICH
3HAHHUU CITYXKUT 4. dakr
CemanTrndeckas 1. mogens, nossonsaolas Winapuonos 1.B.
CETh — 3TO npeAcTaBuTb 3HaHWe B 2
BUAE NPEANOXKeHUI Tuna
«ECNU (ycnosue), TO
(neticteune)»
2. OpWeHTUPOBaHHbIN rpad,
BEPLUMHbI KOTOPOrO —
NOHATMUA, @ Ay —
OTHOLLEHUA MEXAY HAMK
3. CTPYKTypa AaHHbIX,
npegHasHaveHHas 4N
npeAcTaBNeHUA HEKOTOPOM
CTaHAAPTHOM CUTyaLLMUK
4. COBOKYMHOCTb K/1aCCOB U
06BbEKTOB NpeAMETHOM
cpeabl
['paduueckas 1. Remote management WNnnapuonos N.B.
YTHIIMTA agent
1aThOopMbI 4
JADE, kotopas 2. Sniffer agent
HIO3BOJIACT 3. Introspector agent
MOChUIaTh U
MOJTy4aTh 4. Dummy agent
COOOIIIEHUS OT




UMCHH
OTIpeIeIEHHOTO
areHTa, a TaKkKe
COXPaHSTh U
3arpykaTh
ouepelb ero
coo0IIeHn
(OTIpaBIEHHBIX
Y TIOJTYYCHHBIX )

3a cuer yero

1. TtpaHcnopTHOro npotokona

Wnnapuonos N.B.

MPOUCXOJIUT TCP/IP

KOMMYHUKAITUS

MEXITY 2. OHTOJI0TUMU

arcHTaMu Ha 3. A3blka KOMMYHUKaLUK
TEXHHYSCKOM areHToB

ypoBHE?

Kaxkas 1. oHTONOrMA NpeacTaBneHus HNnnapuonos 1.B.
OHTOJIOTUS

MpeHA3HAYAETC 2. OHTO/NOrMA BEPXHEro

s J17SL TOTO, YPOBHA

4TOOBI 3. OHTON0IMA NPeaMETHOM
¢$ukcupoBarb o6nactm

3HaHHA, OOIIHE
JUIS HECKOIBKHAX

4. npuKNagHaa oOHTO0MUA

IIPEIMETHBIX
obnacreit?
Yro u3 1. ETL Winapuonos 1.B.
NIEPEUYUCIIEHHOT
0 SIBJISIETCS 2. DWH
Pa3HOBUAHOCTDb 3. ROLAP
10 OLAP
APXUTEKTYPBI
2 THII - BBIYUCJISIEMbIii OTBET
JesarenbHOCTD CUJIbHBIN UCKYCCTBEHHBIN HNnnapuonos 1U.B.
KOMIIBIOTEDA, WHTEJUIEKT
KOTOpast

MIpETEeHAYyeT Ha
YTO-TO
YHHUBEPCATHHO
o0111ee, MOXO0KEE
Ha TO, KaK MBICIIUT
YeJoBeK

Cormnacno
METOJ0JIOTUN
CRISP-DM na
BEPXHEM ypPOBHE
npouecc Data
Mining
OpTraHHU30BbIBACTCA
B OIPECIEHHOE
KOJINYECTBO

¢ba3

WNnnapuonos N.B.

3 TMI - pa3BePHYTHIH OTBET




KpuTtepuu oneHrBaHus

[lIkaJia oLleHOK

O6yyarouiics NPUBOJHUT MOJIHbIE U 6€301IM60YHbIE OTBETHI
OTtsanyHo (90-1006a10B)

O6y4aromuiics IpUBOJUT MOTHbIE U 6€30IIH60YHbIE OTBETHI.
JlonyckaTcs He3HAYUTebHble HETOYHOCTH.
Xopotuo (70-80 6a/10B)

OTBeT NpeACcTaBJIeH YaCTUYHO, ECTb HEBEPHbIE CYXK/IeHUs
YnosnerBopuTteabHo (50-70 6assioB)

[IpescTaBeHbl HeBepHble OTBETHI. [IpUCYTCTBYIOT IpyOble OLINOKU
WJIM HETOYHOCTH.

HeyznoBsieTBOpUTEBHO

(meHee 50 6as10B)

1 [aiite I0JIB30BATEIICIEHTPUIECKHU
orpeeieHue i Tpoliecc, BKIIFOYAIOIINT
TEXHOJIOTUH JOCTYI M UCCIICOBAaHHE
Business nHpOpMaIUU, ee aHAIH3,
Intelligence BBIPAOOTKY UHTYHIIHU U

IIOHUMAaHUs, KOTOPBIE BElyT
K YIy4IICHHOMY U
HehopMaTbHOMY MPUHSATHIO
peLIeHMI

Wnnapuonos N.B.




