MMHUCTEPCTBO HAYKHU U BBICHIEI'O OBPA30OBAHM S POCCUMCKOM ®EJEPAITN
deneparbHOE TOCYAAPCTBEHHOE 00 PKETHOE 00pa30BaTEIbHOE YUPEIKICHNUE
BBICIIET0 00pa30BaHUs
«TONBATTUHCKUHN TOCYIapCTBEHHBIA YHUBEPCUTET

b1.B./IB.01.01

(uHOexc OucyuniuHot)

PABOYASA ITPOI'PAMMA JTUCHUIIJIMHBI

TexHoJOrHN aHAJIN3A JAHHbIX

(Haumenosanue OUCYUNIUHbL)

10 HATPABJICHUIO TIOJTOTOBKU
09.04.03 IlpuxiagHas uHGpoOpMaTHKa

HaIpaBJIEHHOCTH (TIPOdUIIB)
[TpuknagHO# aHAIN3 JAHHBIX

dopma oOyueHHs: OUHAs
I'on nHabopa: 2022
O6mas TpynoeMkocTs: 3 3E

Pacnpeneﬂeﬂue aCoB JUCIHMIUIMHBI IO CEMECTPpamM

Cemectp 3

dopma KOHTPOJIsA 3auer Hroro
Bun 3ansiTuit
Jlexumnm 16 16
JlaGopaTopHble
[TpakTHueckue 16 16
PykoB0oJCTBO: KypcoBbie paboThl (poekTsl) / PI'P
IIpomexxyTouHas arrectaus 0,25 0,25
KonraktHas paboTa 32,25 32,25
CamocTosTenpHas pabora 75,75 75,75
KonTpoJib
Hroro 108 108




Pabouyto mporpammy coctaBui(u):
Houent, k.1.H., Kimmmos B.C.

(OondcHocmy, yueHoe 36anue, cmenensb, Pamunus 1.0.)

PenensupoBanue pabodeid mporpaMMbl JUCIUIUTHHBL:

OtcyrcTBYyeT

Penensent

(OoadicHoCcmb, yueHoe 36anue, cmenensb, Pamunus 1.0.)

Pabouas mporpamma quCHMIUIMHBI cocTaBieHa Ha ocHoBaHuu ®I'OC BO u yuebHoro miana
HaINpaBJICHUS TTOATOTOBKU
09.04.03 IlpuxiagHas uHGopMaTHKa

Cpok neiicTBus padoueil mporpaMMsbl AUCUMILIMHBI 10 «31» aBrycra 2024r.

YTBEPXIEHO

Ha 3acenanuu kadenps! «IIpuknagnas MaTeMaTuka 1 HHGOPMATUKA»

(mpotokon 3acemxanusi Ne 2 ot «15» centsops 2021r.).

AOKYMEHT NOAMNMCAH
SNEKTPOHHOWM NOANNCHIO

CepTtndukat: 02F5057A00A0B07F9A47564936F3AE0583
Bnageneu: NywwnHa OkcaHa MuxannosHa
HencteuteneH: ¢ 19.10.2023 go 28.04.2038

. J




1. Ilean ocBOEHUN TUCIUILIHHDI

Lenb ocBOGHUS JUCUUIUIMHBI — (POPMUPOBAHHE MPEICTABICHUS O COBPEMEHHBIX METO/IaX U
TEXHOJIOTMAX UHTEUIEKTYaJIbHOIO aHAJIM3a HA OCHOBE XPAaHWIHIL JAHHBIX, KOTOPbIE IIPUMEHSIIOTCA
Ha MMPAKTHKE B PA3JIMYHBIX 00IACTAX HAYKU U TEXHHUKH.

2. Mecto nucuuminnsl B ctpykrype OIIOIT BO

Jannas nucuuiuinHa (y4eOHbIM Kypce) OTHOCUTCS K JUCLUIUIMHAM 110 BBIOOpY BapHaTUBHOM
yacTu 6110ka b1 quctunauael (MOIyn).

JIMCUMIUIMHBL M TPAaKTUKH, HAa OCBOCHHHM KOTOPBIX Oasupyercs JaHHas AUCHUILIMHA:
AHaIMTHYECKUH MPOEKT IO UCCIIE0BAaHUIO OOJIBIINX JaHHBIX 1.

JIMCUIUIUIMHBL, y4eOHble KypChl, JUIS KOTOPbIX HEOOXOAMMBI 3HAHHs, YMCHHs, HAaBBIKH,
npuoOpeTaemMble B pe3yibTaTe HM3ydeHUs JaHHOW AUCHUIUIMHBI (y4eOHOro Kypca) — Hay4dHO-
ucclieoBarebckas padoTa (II0AroTOBKAa K MArUCTEPCKOM AUCCEPTALIMHN).

3. Ilinanupyembie pe3yJbTaThl 00y4YeHUs1

dopmupyemble U
KOHTpPOJIUpYyeMble
KOMIeTeHIUH
(Ko ¥ HAMMEHOBAHUE)

NHaukaTopbl 10CTHXKEHUST
KOMIIeTeHIH i
(Koa 1 HAaMMEHOBaHUE)

I[nanupyemble pe3yJibTaThI
o0yueHust

I1K-4. Criocoben
YIPaBJISITH ATarlaMu
JKU3HEHHOT'O ITUKJIa
METOIOJIOTHYCCKON 1
TEXHOJIOTHYECKON
UH(QPaCTPyKTYyphl aHAIN3A
OONBIINX TaHHBIX B
OpraHu3aIu

IIK-4.1 3HaeT TeXHOJIOTHUIO
YIPABJICHHS dTarlaMu
’KM3HEHHOT'O IIUKJa
METOJIOJIOTHYSCKON 1
TEXHOJIOTHYECKOH
nH(}pacTpyKTypoil aHanu3a
OOJIBIINX TaHHEIX B
OpraHu3aIu

3HATh: TEXHOJIOTHIO YIIPABJICHUS
JTaIllaMHU KU3HEHHOTO UK
METOJ0JIOTUYECKON 1
TEXHOJIOTUIECKON HHPPACTPYKTYPOit
aHanu3a OOJIBIIMX JJAaHHBIX B
OpraHu3auu

YMeTh: IPUMEHSATH 3HAHUS IS
YIPaBICHHS dTallaMH )KU3HEHHOTO
LMKJIa METOJOJIOTUYECKOU U
TEXHOJIOTHYECKON HHPPACTPYKTYpOH
aHayM3a OONBIINX JAHHBIX B
OpraHu3aIu

Bnaners: TeXHOIOTHEN yIIpaBIeHUs
ATaramu KU3HEHHOTO IIUKJIa
METOJO0JIOTUYECKON U
TEXHOJIOTHYECKON HHPPACTPYKTYpOH
aHayM3a OONbIINX JAaHHBIX B
OpraHu3aIuu

IIK-4.2 Ymeet ynpaBisaTh
JTanaMM >KU3HEHHOTO
IIUKJIa METOIOJIOTHYCCKON U
TEXHOJIOTHYECKOMH
MHDPaACTPYKTypOil aHaTH3a
OOJIBIINX JAHHLIX B
OpraHu3alu

3HaTh: OCHOBBI YIIPABJICHUS dTallaMH
JKU3HEHHOTO IMKJIa
METOA0JIOTUYECKON U
TEXHOJOTMYECKON HHPPACTPYKTYpOI
aHann3a OOJIBIINX JTAHHBIX B
OpraHu3ayu

YMeTh: OCyIIeCTBISATh OPTaHU3AIHIO
paboT 115 yrpaBiIeHUs dTallaMy
YKU3HEHHOTO IIUKJIa
METONOJIOTHUECKON U




®opmMupyembie U
KOHTPOJIUpYeMble
KOMIIETEeHIMH
(ko1 1 HAUMEHOBAHME)

NuaukaTopsl J0CTHXKEHUS
KOMIIeTeHIH i
(Koa 1 HAMMEHOBaHUE)

I[lnannpyemble pe3ybTaThl
o0y4eHust

TEXHOJIOTHYECKOH MHPPACTPYKTYPOi
aHann3a OOJBIINX JAaHHBIX B
OpraHHU3aIu’

Bnaners: npuemamu opranuzanuu
paboT A yrpaBieHUs dTanamMmu
KA3HEHHOTO

LMKJIa METOAOJIOTUYECKON U
TEXHOJOTHYECKOH MHPPACTPYKTYpOit
aHayn3a 0OJIbIINX JAHHBIX B
OpraHu3auu

I11K-4.3 Bnaneetr
TEXHOJOTHUYECKUMH
METOJaMH U CPEJICTBAMHU
YIIPABJICHUS dTallaMu
’KM3HEHHOTO LIMKJIa
METOJIOJIOTHYSCKON 1
TEXHOJIOTHYECKOMN
UHPPACTPYKTYPOH aHaIHM3a
OOJIBIINX TaHHEIX B
OpTraHu3aIuN

3HaTh: METOJIBI M CPEJICTBA
yIpaBieHUs HHOPACTPYKTYPOit
aHayM3a OOJIBIINX JAHHBIX B
OpraHu3aIuu

YMeTh: IpUMEHATh TEXHOJIOTMUECKHE
METO/bI U CPEICTBA JJISl YIPABICHHUS
UHPPACTPYKTYPOIl aHanmM3a OOIBIINX
JAHHBIX B OpraHU3aluu

Bnamers: HaBBIKAMY aHAIUTHKH IS
yIpaBJieHUs] HHQpacTpyKTypou
aHaan3a OONBIIMX JAHHBIX B
OpTraHHU3aI’




4. CTpyKTYpa M coJiepKaHue IUCHUIINHbI

DopMBbI TEKYLLET0

CART

Bun . KOHTPOJISA
. HauMeHnoBaHue TeM 3aHSIITHH Oo0bem, HNuTepakTus,
Mopnyas (pa3nen) | y4ueOHOI . Cemectp Banubl (HamMeHOBaHMe
(yuedHoli padoThI) u, y,
padoThI OLICHOYHOI'0
cpeacTBa)
Mopyns 1. JIex Tema 1. OcHOBHBIE OHATUS TPUHIUTIBI 3 2 -
X paHmmmia pabOThI XPAHUJIHII JAHHBIX
nmanaberx, OLAP-
CHCTeMB’I Jlex Tema 2. OCHOBHBIE TTOHSATHUS IPUHITUTIBI 3 2 -
pabotet OLAP-cuctem
Jlex Tewma 3. Kimaccudukamus npu 3 2 -
WHTEJUICKTYaJIbHOM aHaJIN3¢ JaHHBIX
IIp Kitacrepusanus npu MHTEIIIEKTYaIbHOM 3 4 - Oruer o
aHalM3e JaHHBIX MpPaKTUIEeCKON paboTe
Nel
CP PaboTa ¢ JIeKIIMOHHBIM MaTepHAIIOM, 3 20
MTOJITOTOBKA 32JIaHUS 110 MTPAKTUICCKON
paboTe K 3ammTe
Momyns 2. Jlex Tema 4. Kinaccudukarus Ha OCHOBE 3 2 -
IATITOPUTMBI anroputmoB ID3, C4.5
MHTEIJUIEKTYaJIbHOTO
AHATN3a JAHHBIX Ip Knaccudukanmst Ha OCHOBE aJITOPUTMOB 3 2 - Ortuer 1o
ID3, C4.5 MPaKTHIECKON paboTe
No2
Jlex Tema 5. Kmaccudukarus Ha OCHOBE 3 2 -
anroputma CART
IIp Knaccudukanmst Ha OCHOBE aJlropuT™Ma 3 4 - Otyer mo

MPaKTUYEeCKOH paboTe
Ne3




DopMBbI TEKYLLET0

Bun . KOHTPOJISA
. HauMeHnoBaHue TeM 3aHSIITHH Oo0bem, HNuTepakTus,
Mopnyas (pa3nen) | y4ueOHOI . Cemectp Banubl (HamMeHOBaHMe
(yuedHoli padoThI) u, y,
padoThI OLICHOYHOI'0
cpeacTBa)

CP PaboTa ¢ 1eKIMOHHBIM MaTEePHAIOM, 3 20
MOJITOTOBKA 3aJaHHsI IO MTPAKTHYECKON
paborte K 3amnmTe

Jlex Tema 6. PerpeccuonHbIi aHanu3 npu 3 2 -
MHTEJUIEKTYalIbHOM aHaJu3e JaHHbIX.
PerpeccuonHsllii aHanu3 Ha OCHOBE
HEHUPOHHBIX CETEH

Ip PerpeccuonHblil aHaU3 HA OCHOBE 3 2 - Otuer o
HEUPOHHBIX CETEU MpaKkTUYeCKou padboTe

No4

CP Pabora ¢ 1IeKIIMOHHBIM MaTEPUATIOM, 3 20
MOATOTOBKA 33/IaHUs IO MTPAKTUIECKON
paboTe K 3amnmTe

Jlex Tewma 8. PerpeccuonHslif aHamM3 Ha OCHOBE 3 2 -
anroputma CART

Ip PerpeccuoHHbIl aHaTU3 HA OCHOBE 3 2 - Otuer o
anroputma CART MPaKTHIECKON paboTe

Ne5

CP Pabora ¢ TeKIIMOHHBIM MaTEPUATIOM, 3 11,75
MOATOTOBKA 33/IaHUs TIO MTPAKTUIECKON
paboTe K 3anmTe

Jlex Tema 9. AQGUHUTHBHBIN aHAINU3 HA 3 2 -

OCHOBE anropuT™a Apriori




DopMBbI TEKYLLET0
Bu . KOHTPOJIfA
o . HanmenoBanue TeM 3aHATHH Oo0nbem, HNuTepakTus, p
Mopnyas (pa3nen) | y4ueOHOI . Cemectp Banubl (HamMeHOBaHMe
(yuedHoli padoThI) u, y,
padoThI OLICHOYHOI'0
cpeacTBa)
IIp AdbUHUTUBHBIN aHATTU3 Ha OCHOBE 3 2 - Otyer no
anroputMa Apriori [paKTUYECKON paboTte
N6
I1A, 3auer |3auer 3 0,25 - 3auer
Hroro:) 108 -




5. O6pa3oBaTesibHbIE TEXHOJIOTHH

B paMKax H3YUCHUA IOUCHHUILIMHBL «AHanus AaHHBIX» MPCAYCMOTPCHO HCIIOJIbB30BAHUC
CICAYIOIIUX 06pa3OBaTeHBHBIX TEXHOJIOTHIA:
¢ TCXHOJIOTUA TPAAUIITMOHHOI'O 06yqu1/1;1: JICKOMHU U TPAKTUYCCKHUC pa6OTBI;
® HHTCPAKTUBHBIC TCXHOJIOIUU: HpO6J'I€MHa$I JICKIIHMA.

Tema 1. OcHOBHBIE TOHATHS MIPUHITUIIBI PAOOTH XPAHUIIHIL TAHHBIX

VY4eOHble BOIIPOCHI:

1. KoHuenius xpaHuiauiia JaHHbIX

2. Opranu3anusi XpaHWINILa JaHHBIX

3. OuncTka JaHHBIX

4. AHau3 JaHHBIX U3 XPAHWINILIA JaHHBIX
5. ®opMynupoBaHUE BbIBOJOB

W3y4uB 1aHHYIO TEMY, CTYI€HT JOJDKEH:
HMMETh MPEJICTABICHUE O HA3HAYEHUH XPAaHWINL] JaHHBIX U cr1oco0ax MpeACTaBIEHUS B HUX
nHpopMmanuu;
3HATh:
HOHATHE XPAaHWINIIE JAHHBIX;
HOHATUE BUTPUHBI JaHHBIX;
CHoco0bl OpraHU3alUK XPAaHWINIIA JAHHBIX;
CHoco0bl OYUCTKH JJAHHBIX;
YMETh!
e Ha OCHOBE 0a3bl NaHHBIX (HOPMUPOBATH XPAHWIUIIE JAHHBIX;
BJIa/IETh HAaBbIKAMU:
® [0Jb30BaHMs yueOHOM U MOHOTpaduIecKOl TUTepaTypoii;
e (opmupoBanus SQL-3anpocos st GOpMUPOBAHUS XPAHIINIIA TaHHBIX.

Tema 2. OcHOBHBIE MOHATHS TPUHLUIIBI paboThl OLAP-cucrem

Y4eOHble BOIPOCHI:

1. MHOTOMEpHAas MO/IEIh TAHHBIX

2. Onpenenenue OLAP-cucrem

3. KoHuenTyanbHO€ MHOTOMEPHOE IPEICTAaBICHHE
4. Apxurexkrypa OLAP-cucrem.

N3yuuB 1aHHYIO TEMY, CTYJEHT JOJIKEH:
MMETh TpPEACTABICHUE O Ha3HAYEHWH, CTPYKTYpPE M OCHOBHBIX BBITIOJHSEMBIX 3a7adax
OLAP- cucrewm;

3HATh:

e pasHayeHnue OLAP cucrem

e crpykrypy OLAP cucrem

e 3an1ayu, pemaemeie ¢ nomomnibio OLAP cucrem
YMETh:

® BBIIETATH 3a7auu, npucynme OLAP cucremam
BJIAJETh HaBLIKAMH.

e mnocTtaHoBkU TpeboBanuii kK OLAP 3amauam.

Tema 3. Kitactepusanus npyu HHTEIVIEKTYAIbHOM aHAJIN3e



VYyeOHBIC BOMTPOCHI:

. IOHSITHE KJIACTEPU3AINH JTaHHBIX

. obmue cBeneHus o6 anropurme k-means

. MaTeMaTHYECKU anmapar ajroputma k-means

. METPHKH, IPUMEHSIEMBIC B aJiropuTMe k-means

. BOIIPOC CXOJIUMOCTH aJITOPUTMA K JIOKATLHOMY PEIICHUIO.

D AWM —

W3yuuB naHHyl0 TEMY, CTYIEHT JOJDKEH:
MUMETh MPEJICTABICHUE O HA3HAYCHUH KJIACTEPU3AllMH JaHHBIX ¥ MATEMaTHYECKOM armapare
anroputMa k-means;
3HATB!
® [OHATHE KJIACTEPU3AIMH JAHHBIX
e MaTeMaTHYECKHWH ammapar anropurma k-means
e 1po0JIEeMy CXOJIMMOCTH aJITOPUTMA K JIOKAJTbHOMY PEIICHHIO
YMETh:
® AHAIM3MPOBATH peIIaeMyl0 3aJady s OICHKM BO3MOXKHOCTH €€ peIIeHus ¢
UCIIOJIb30BaHuEM airopuTMa k-means
BJIQJICTh HABBIKAMH:
® [PUMEHEHHs aIropuT™Ma k-means JUIst peleHusI MPUKJIAIHBIX 3a7a4.

Tema 4. KJ'IaCCI/I(bI/IKaI_II/IH IIpHU UHTCJUICKTYAJIbHOM aHAJIN3C TAHHBIX

YueOHbIe BOPOCHI:

1. moHsITHE KIIaCCU(BUKAIINU TAHHBIX

2. 3agaun Ki1accuprKauu

3. mpo0emMbl Kilaccu(pUKauy JaHHBIX

4. 0030p MHTEIUICKTYaJIbHBIX AJITOPUTMOB JUIsl KITaCCU(UKAIIMH TaHHBIX

N3y4uB 1aHHYIO TEMY, CTYAEHT JOJDKEH:
MMETh MPEJCTABICHNE O HA3HAYEHUH U 3a/1a4aX KJIAaCCU(PUKALUU JAHHBIX;
3HATh!
e Ha3HaueHue Kiaccu(PUKAIMKU JaHHBIX
® 33/1auy, pelIaeMble C MOMOIIBIO KJIAaCCU(PUKALIUN JAHHBIX
YMETb!
e  BBIIENATH 337ja4, KOTOPBIE MOXKHO PEIIUTH C HOMOIIBIO KJIacCU(UKAIUK JaHHBIX
BJIa/IETh HAaBbIKAMU!
e aHaimM3a 33jay Mo KIacCU(PHUKAILMU JaHHBIX.

Tema 5. Knaccudukanus na ocHose anroputmos ID3, C4.5

VY4eOHble BOIPOCHI:

. obmmue ceneHust 06 anropurme ID3

. MaTeMaTH4YeCcKui annapar aaroputma D3
. IpUMep UCMOIb30BaHus anroputma ID3

. o0ume cenenus o0 anroputme C4.5

. MaTeMaTHuyecKuil anmnapat anroputma C4.5
. IpUMep UcnoJb30BaHus anropurma C4.5

AN AW —

W3y4uB naHHyo TeMy, CTYACHT JOJKEH:
e UMETh INPEIACTaBICHHE O MareMarndeckoMm anmapare anroputmos ID3, C4.5 m wux
Ha3HAa4YCHUH;



3HaTh:

HazHaueHue anroputmMoB ID3 u C4.5

paznuuuns Mexay anropurmamu ID3 u C4.5

YMETh:

npuMeHsATh anroputmel ID3 u C4.5 nis pemieHus npakTHYECKUX 3a/1a4 BJIaIeTh HaBbIKAMU

MaTEMaTHYECKOT0 MOJECIUPOBAHMSL I€PEBbEB NIPUHATHS PEILICHUN C IIOMOIIBIO aJITOPUTMOB
ID3, C4.5.

Tewma 6. Kitaccudukanus Ha ocHoBe anroputma CART

VY4eOHbIe BOIIPOCHI:

1. o6mue ceenenus 06 anroputme CART

2. mateMmatndeckuii anmnapat aaroputma CART
3. npumep ucnosibzoBanus anroputma CART

N3yuuB nanHyio TeMy, CTYJIEHT JOJIKEH:

HMMETH NPEJCTaBICHUE 0 MaTeMarnueckom annapare anroputma CART u ero Ha3HaueHUH;
3HATh:

HazHaueHue anroputma CART.

YMETh:

npuMeHsATh anroput™ CART aiis pereHus: npakTHYECKUX 3a1a4d

BJIQJICTh HABBIKAMHU

MAaTCMAaTUYCCKOTI'O MOACIUPOBAHHA JACPCBLEB IMPHUHATHA peH_ICHI/Iﬁ C IIOMOIIBIO AJIroOpuTMa
CART.

Tema 7. PeI‘peCCI/IOHHHﬁ AHAJIN3 IIPpU UHTCJUICKTYAJIbHOM aHAJIN3C TaHHBIX

Y4eOHble BONPOCHI:

1. IOHsATHE PETrpecCHOHHOTO aHATN3a TaHHBIX

2. 3a7]auu PErpecCUOHHOrO aHaJIN3a

3. mpoOJIeMbI perpeCCHOHHOTO aHaTN3a JTAHHBIX

4. 0030p UHTEUIEKTYaJIbHBIX AITOPUTMOB JIJIsl PETPECCUOHHOTO aHAIN3a JaHHBIX

W3y4uB 1aHHYIO TEMY, CTYAEHT JOJDKEH:

MMETh MPEJCTABICHNE O HA3HAYEHUH U 3a/1a4aX PErpecCUOHHOrO aHaIn3a JIaHHBIX;

3HATh!

Ha3HaYEHHE PErPECCHOHHOIO aHAIN3a IaHHbIX

3a/1a4M, peIaeMble ¢ TOMOLIbIO PErPECCHOHHOIO aHAJIN3a JTaHHBIX

YMETB!

BBIJIETISATH 337a4l, KOTOPbIE MOXHO PEIIUTh C IIOMOIIBIO PETPECCHOHHOTO aHATN3a JaHHbBIX
BJI4/IETh HaBbIKaMU

aHaJIM3a 3a/1a4 110 PErPECCHOHHOMY aHAIN3Y JTaHHBIX

Tewma 8. PerpeccuoHHbIN aHaIU3 HA OCHOBE HEMPOHHBIX CETEU
VY4eOHble BOIPOCHI:

1. oGmmue cBeneHust 06 HEHPOHHBIX CETAX

2. MaTeMaTU4eCKUH anmapaT HEMPOHHBIX CeTeN

3. MpUMCEP UCITOJIB30BAHUA HCﬁpOHHLIX ceTen

I/I3y‘{I/IB JaHHYIO0 TEMY, CTYACHT OOJIKCH:



MMETh NPEACTABICEHHE O TNPOBEICHUM PETPECCUOHHOTO aHAIM3a JaHHBIX C IOMOIIbIO
HEUPOHHBIX CETEH;
3HATH:
® Ha3HAYCHHE HEHPOHHBIX CETEH
YMETh:
® JCIOJIb30BaTh HEHPOHHBIE CETH JIJISl PEIICHHMS 3a]1a4 PErPECCHOHHOIO aHaInu3a
BJIAJETh HaBBIKAMU
® MaTEMaTHYECKOI0 MOJACIIMPOBAHUS UCKYCCTBEHHBIX HEUPOHHBIX CETEH.

Tema 9. Perpeccuonnblii ananu3 Ha ocHoBe asiroput™Ma CART

VY4eOHbIe BOIPOCHI:

1. matematnueckuii annapar anroputma CART

2. npumep wucnois3oBaHus airoputMa CART mng pemeHus 3amad  perpec-CHOHHOIO
aHaJIM3a JJaHHBIX

W3y4uB naHHyO0 TEMY, CTYACHT JOJKEH:
3. UMeTh INpeJCcTaBleHMEe O BO3MOXHOCTH mpumeHeHus anroputmMa CART ans pemenus
3a[a4 PErpecCUOHHOIO aHaIn3a JaHHbIX
3HATh!
e HazHaueHue anroputma CART.
YMETB!
e npumeHaTh aroput™ CART nis peleHus npakTHYecKuX 3a1a4y
BJIaJIeTh HaBbIKAMU

® MATCMAaTUYCCKOTO MOACIIMPOBAHUA JCPCBLEB MPUHATUSA pGIHeHI/Iﬁ C MOMOMIBIO AJIrOpHUTMA

CART
Tema 10. A¢pUHUTHBHBIN aHAaTN3 HA OCHOBE aNTrOpUTMa Apriori

VY4eOHbIe BOIPOCHI:

1. o6mue cBenenust 06 anropur™e Apriori

2. MaTeMaTHYeCKUi amnmnapar ainroputma Apriori
3. mpuMep UCTOJIb30BaHMs adropuTMa Apriori

W3y4uB 1aHHYIO TEMY, CTYAEHT JOJKEH:
MMETh NPEJCTaBIEHNE O MaTEMaTHUECKOM armapaTe alropuTMa Apriori ¥ ero Ha3HauEHUU;
3HATh!

e Ha3HaueHUe aJropuTMa Apriori.
YMETb!

® [IPUMEHATH AJTOPUTM APriori JJisl perIeHus MPAaKTUUYECKUX 3a/1a4
BJIa/IETh HAaBbIKAMU

® MaTeMaTHYeCKOro MOJIEIMPOBAHUS alropuT™Ma Apriori
6. Meronnyeckue yKa3aHus M0 OCBOCHHUIO U CHUTIIUHbI
Tema 1. OcHOBHBIE TOHATHS MPUHIUIBI PAOOTHI XPaHHMIINI] TaHHBIX

[Ipu ocBOCHMM TEMBI HEOOXOUMO:
® 3y4YUTHh YUeOHBII MaTepHa;
® aKIEHTUPOBATh BHUMaHUE Ha MOHSITUHU XPAaHWIHILE JaHHBIX;
® TMOHATH CIIOCOOBI POPMUPOBAHUS XPAHUIIHII TaHHBIX;



MOHATH IMPUYHHBI, IO KOTOPBIM aHAJIN3 JaHHBIX YI[O6H66 IMPOU3BOAUTH C HUCIIOJIb30BAHHEM
XpaHWJIMia JaHHBIX

Tewma 2. OcHOBHBIC TOHATHUS IPUHIUTIBEI paboThl OLAP-cuctem

ITpu ocBOeHMH TEMbI HEOOXOUMO:
U3YYUTh YUE€OHBII MaTepua TEMBI;
aKLIEHTUPOBATh BHUMaHUE Ha 3a/1a4ax u crpykrype OLAP cucrem;

H€O6XOI[I/IMO MOHATH 12 IpaBuJI Ko;ma u 06paTI/ITb BHUMAHUEC O HAJIMYNU AJOIMOJIHUTECIIBbHBIX
npasui Kopgna;

noHATh paznuuust OLAP-cuctem: MOLAP, ROLAP u HOLAP.
Tema 3. Knacrepuzanus npy UHTEIIEKTYaIbHOM aHAINU3E

IIpu ocBoeHMM T€MbI HEOOXOIUMO:

U3YYUTh y4eOHBIA MaTepuai TEMBI,

AKLIEHTUPOBATh BHUMAaHHE Ha NOHATUHU KIaCcTEpU3allU JaHHBIX;
AKIICHTHPOBATh BHUMAHNC HAa MAaTCMAaTUYCCKOM amIapare aaropurma k-means;

MOHSITh, YTO TOJy9daeMas ¢ TIOMOIIbI0 k-means kiactepHasi CTPyKTypa HE BCErjia SBISICTCSI
OIITUMAJILHOM.

Tema 4. Kitaccudukarus nmpu MHTEIUICKTYATBHOM aHAIIN3E JTaHHBIX

IIpu ocBoeHMH T€MbI HEOOXOAUMO:
U3Yy4YUTh Y4E€OHbII MaTepuan TeMBbl;
aKLEHTUPOBATh BHUMAHUE Ha 33/1a4ax, peIlaeMbIX ¢ IOMOIBIO KJIacCU(UKALUK TaHHBIX;

AKIICHTUPOBAThL BHUMAHHC Ha pPa3jinuusad MCEKAY KHaCCH(l)HKaHHCﬁ u KHaCTepHBaHHeﬁ
JaHHBIX.

Tema 5. Knaccudukarus Ha ocHoBe anroputmoB ID3, C4.5

ITpu ocBOeHMM TeMbI HEOOXOMMO:
U3YYUTh y4eOHBIN MaTepuai TEMBI,
aKIIEHTUPOBATh BHUMAaHUE Ha pa3inuuax Mexay anropurmamu D3 u C4.5

aKIEHTUPOBAaTh BHUMaHMUE Ha MpoOJieMe MOCTPOSHHUS ONTHMAIbHBIX KJIACCH(PHUKAIIMOHHBIX
Mozenen ¢ nomouibro anroputmos ID3 n C4.5.

Tema 6. Kinaccugukanus Ha ocHoBe anroput™Ma CART

ITpu ocBOeHMM TEMbI HEOOXOMMO:

U3YYUTh y4eOHBI MaTepuai TEMBI,

aKIIEHTUPOBATh BHUMaHue Ha pa3innuusax mexay anroputMamu CART, ID3 u C4.5
aKIIEHTUPOBATh BHUMAaHNE HA KPUTEPUN ONTUMAJIBbHOCTU pa30MeHHs] MHOXKECTBA PEIICHUI B
Ka)/IOM U3 y3JIOB KJIACCU(PUKALMOHHON MOJAEIIH.

Tema 7. PerpecCHOHHBIN aHAIN3 MPU UHTEJUIEKTYaJIbHOM aHAJIN3€ JAHHBIX

[Ipu ocBOCHNM TEMBI HEOOXOUMO:
U3YYUTh yU4eOHBIH MaTepuan TEMBI,

AaKLEHTUPOBATh BHHUMAHUE HA 3aJayax, PEIIaeMbIX C ITOMOLIBIO PErPECCHOHHOrO aHalIu3a
JIAaHHBIX



AKIICHTHUPOBATH BHHUMAaHUC Ha pasiniusa MCKOAY PErpe€CCUOHHBIM aHaJIn30M,
KJIaCCI/I(l)HKaHPIeﬁ u KHaCTepPISaL[I/Ieﬁ JaHHBIX.

Tema 8. PerpeccuOHHBIN aHAIN3 HA OCHOBE HEMPOHHBIX CETEH

ITpu ocBOeHMH TEMbI HEOOXOUMO:
U3YYUTh YUE€OHBII MaTepua TEMBI;
aKIEHTUPOBATh BHUMAHUE HA CIIOCOOBI 00y4YEeHNsI HEHPOHHBIX CETEH;

AKIIEHTUPOBATh BHUMAaHHE Ha TPeOOBAaHUSAX K 00ydJaroIiell BRIOOPKE JaHHBIX, IPUMEHSIEMOM
JUIS HACTPOMKHU HEUPOHHOM CETH.

Tema 9. Perpeccuonnslii ananus Ha ocHoBe ainroputma CART

ITpu ocBoOeHMU TeMbI HEOOXOMMO:
U3y4YHUTh YIE€OHBII MaTepuall TEMBI;

AKICHTUPOBATh BHUMAHUC Ha Tpe6OBaHI/I${X K 06yan01ueP"I BBI60pKC JaHHBbIX, HpHMeHﬂeMOﬁ
U TOCTPOCHUA ACPCBA IPUHATUSA PCIICHUA C UCII0JIB30BAHUCM AJITOPHUTMaA CART.

Tema 10. AbpuHUTHBHBIN aHAIN3 HA OCHOBE aJlrTOpUTMa Apriori

ITpu ocBOEHMM TEMbI HEOOXOMMO:
U3YYUTh y4E€OHBI MaTepuail TEMBI,
aKIEHTUPOBAaTh BHUMAaHNUE HAa OOBEKTHBHBIX U CYOBEKTHBHBIX METPHUKAX, IPUMEHSIEMBIX B

anroput™e Apriori

7. OueHOYHbBIE CpeIcTBA

7.1. ITacnopT OLIEHOYHBIX CPEICTB

Cemectp

Koa koHTpOIMpYyeMOi KOMIIETEHIMHU HanmeHnoBanue
(WM ee 4acTn) OLICHOYHOI'0 CPeACTBA

1

[1K-4 Ipaxmuueckue pabomot 1 — 6

3aoanue Ha npPoGepPKy
cpopmuposannocmu komnemenyuu 1-50
Bonpocuwl k 3auemy 1-60

7.2. TunoBblie 3alaHusl WM UHBIC MaTEepUalibl, H606X0}IHMbIe AJIA TEKYLIET0 KOHTPOJIsA

7.2.1. IIpakTiueckas pabora

(HaumeHoBaHUE OYEHOYHO20 CPedCmsa)

Tunosoii(bie) npuMep(bl) 3aganus(1ii)

IIpaktuyeckas padora Ne 1. Kinacrepusanus npu HHTEIIEKTYaIbHOM aHAIN3€ JAHHBIX
B cooTBercTBUM € HOMEpPOM BapuaHTa Cre€HEpPUpOBAaTh JlaHHBIE, Ha KOTOPBIX Oyner

TCCTUPOBATHCH pa60Ta aJiropurMa k-means.

Bapwuants! 3aannii:
1 Bapuant: ¥V 3anuceii 1opkHO ObITh 3 mapametpa. [lepBbiii u3mensiercs B nuanasone [0,1;

5], Bropoii mapamerp — B auanazose [0,1; 3], Tpetuil mapaMerp MOXET NPUHHUMATh 3HAYEHUS —
10%, 20%, 80%, 90%.



2 Bapuanrt: Y 3anuceit 1omxHo ObITh 3 mapametpa. [lepBslit u3mensiercs B auanazone [0,01;
1], BrOopoii mapamerp — B auamazone [1; 300], TpeTuii mapaMeTp MOXET MPUHUMATh 3HAYCHHUS —
Camapa, TonbstTH, Yanaesck.

3 Bapuanr: IlepBbiit u3mensercs B auanasone [0; 1], BTopol mapamerp — B quamnasoHe [-2;
2], TpeTuii napaMeTp MOKET IPUHUMATh 3HAYEHMSI — 1A UIIU HET.

4 Bapuant: [lepBbiii u3amMensierca B nuanasone [-10; 1], Bropoii mapameTp — B nuamnasone [1;
2], TpeTuil mapamMeTp MOXET IPUHUMATh 3HAUEHUS — OTPULIATEIIBHOE 3HAUEHUE, MOJIOKUTEIbHOE
3HAaYECHHE.

3. Ha mo0oM wu3BECTHOM OOBEKTHO-OPUEHTUPOBAHHOM SI3BIKE MPOTPAMMHUPOBAHUS
pazpaboTarh HporpaMMy, Ha MPaKTUKE pPEAJU3YIOIIYI0  BBINOJIHEHHE  KIACTEpHU3alUU
CT€HEPUPOBAHHBIX JAHHBIX IO AITOPHUTMY k-means ¢ NPUMEHEHHEM HE MEHee JBYX METPHK
(nanpumep, EBknmpoBa paccrosiHue u paccrosiHue ManxaTreHa). B mporpamme noimkHa OBITH
NPEIyCMOTPEHAa BO3MOXKHOCTh (DMKCHUPOBAHMS IOCIIE KAaXAOH HUTEpaluyd alropuTMa CyMMBbI
KBaJIpaToOB OIIMOOK M KOOPIMHAT LIECHTPOUIOB.

4. OTBETUTH HAa KOHTPOJIbHBIE BOIIPOCHI

1. OxapakTepu3yiiTe 3Tarbl BBINOJIHEHUS anroputma k-means.

2. Kakumu TaHHBIME HEOOXO0IMMO 00JIaaTh IS 3amycka anropurma k-means?

3. Kakuie MeTpUKH OIpeIeICHUs PACCTOSHHUN IPUMEHSIFOTCS B ainroputme K-means?

4. B yeM 3aKIII04aeTcsl pEKypCHUBHOCTH alropuTma k-means.

5. Ilo kakuM mapameTpamM MPOU3BOIUTCS OCTAHOBKA BBINOJIHEHUS airopurma k-means?

[IpakTuueckas pabora Ne 2. Knaccudukauus Ha ocHoBe anroputmoB [D3, C4.5

B coorBercTBUM € HOMEpPOM BapuaHTa CrE€HEPUpPOBATh JAAHHBIE, HAa KOTOPBIX Oyaer
TECTUpPOBaThCs padorta anroputMma ID3.

BapwuanTs! 3aaHnii:

1 Bapuant: [lepssiit aTpulOyt MoxeT npunuMats 3HadeHus: A, B, C, D, E. Btopoii arpudyt
MO’KET IPUHUMATh 3HAUEHUs: Ja, HET. TpeTuil aTpuOyT MOXKET IPUHUMATh 3HAYE€HUS U3 1Malla30Ha
[0, 600]. YUerBepThiit aTprOyT MOXKET IPUHUMATh 3HaYeHUs U3 auanazoHa [0, 0.9]. ITaTerit aTpudyT
MO-KEeT NPUHUMATh 3HaueHus: 6, 7, 10. BrixonHoil aTpubyT mMoxet npunuMats 3HaueHus Cl, C2,
C3, C4, C5. Habop naHHBIX JOJDKEH coziepkaTh He MeHee 40 3amucei.

2 Bapuant: IlepBbiii arpubyT MOXET NpUHUMATh 3HAUY€HUs: OJIOHAMHKA, OpIOHETKa,
HIaTeHKa, pbbkast. Bropoil aTpubyT MoXeT NpuHUMATh 3HaYCHMS: J1a, HeT. Tperuit arpuldyT MOXeT
MPUHUMATh 3HaueHus U3 Auanasona [160, 185]. UeTBepThiii aTpuOyT MOKET TPUHUMATH 3HAYEHUS
0, 1, 2, 3. ITarerit arpubyt Moxet npuauMath 3HaueHus: 80, 90, 100. BrixonHoit aTpuOyT MoxkeT
npunuMath 3HaueHus C1, C2, C3, C4. Habop qaHHBIX JOJIKEH cojiepkaTh He MeHee 40 3amucei.

3 Bapuanr: [lepBblil aTpuOyT MOXET IPUHUMATh 3HAUSHHSI: CTPENOK 1, CTpesIoK2, CTpenok3,
ctpenok4, ctpenokS. Bropoit atpuOyT MokeT NMpUHUMATh 3HAYCHUS: Hape3HOM, riaakuil. Tperuii
aTpuOyT MOXET IpUHHMMaTh 3HaueHuss u3 auanazoHa [50, 95]. UYerBeprTwlid aTpubyT MOXKET
npuHuMath 3HadeHust 100, 150, 200. IlaTeiit atpubyt MoxkeT npuHuMaTh 3HaueHus: [500, 800].
BeixonHoii arpulOyr moxer npunumate 3HaueHus Cl, C2, C3, C4. Habop AaHHBIX OJKEH
coaepxkath He MeHee 40 3anuceil.

4 Bapuanrt: IlepBrlif aTpuOyT MOXKET MPUHUMATH 3HAYECHHUS: CPeJIHEe, CpeIHEe-CIIEeUAIBHOE,
BbICIIIEE HE OKOHUEHHOE, BBICIIEE, JABa BBICIIMX. BTOpOoW aTpubyT MOXKET NMpUHUMATh 3HAYEHUS U3
muana3ona [18, 50]. Tpetuit aTpuOyT MOXKET MPUHUMATH 3HAUEHUS 1a, HET. YeTBepThIil aTpulyT
MokeT npuHuMaTh 3HaueHus 0, 1, 2, 3. YerBepToiil aTpuOyT MOKET NMPUHUMATh 3HAUEHUS W3
nuanaszoHa [50, 100]. BeixogHo#t atpubyt MokeT mpuHumath 3Hauenus Cl, C2, C3, C5. HabGop
JTAaHHBIX JOJLKEH co/iepKaTh HE MeHee 40 3amucen.

2. Ha mo00oM WH3BECTHOM OOBEKTHO-OPUEHTHUPOBAHHOM S3BIKE MPOTPaMMHUPOBAHUS
pa3paboTath MpOrpaMMy, Ha TPAKTUKE pEaTU3yIONIyl0 BbIMOJNHEHHE anroputMa ID3 ¢
MCIIO0JIb30BAaHUEM CT€HEPUPOBAHHBIX JTAHHBIX.

3. OTBeTUTH Ha BOIIPOCHI ISl KOHTPOJIS

1. OxapakrepusyiiTe 3Tarnbl BHIIOIHEHUS anroputma [D3.




2. Kakumu 1aHHBIME HEOOXOIUMO 00JIagaTh IS 3amycka anroputma [D3?

3. Tlo xakoMy KpHUTEpHUIO OIpenesseTcsl ycloBUE pa30MeHHs B TEKYIIeM Y3Je JepeBa
pelIeHni IOCTPOEHHOTr0 ¢ MOMOUIbI0 airoputma 1D3?

4. B yeM 3aKiII04aeTcs peKypCUBHOCTh asiroputMa [D3.

5. Ilo xakuM napaMeTpam MPOU3BOAUTCS OCTAHOBKA BBINOJIHEHUS anropurma [D3?

4. Ha m000M UW3BECTHOM OOBEKTHO-OPUEHTHPOBAHHOM SI3bIKE IMPOrPaMMHUPOBAHUSA
pazpaboTarb IporpaMMy Ha MPAKTUKE pealu3yIOllyl0 BbIoJdHeHHe anroputmMa C4.5 ¢
HCIIOJIb30BaHUEM CT€HEPUPOBAHHBIX JTAHHBIX.

5. CpaBHUTB OCTPOEHHBIE JEPEBbsI IPUHATHUSA perieHuit o anropurmy ID3 u C4.5

6. OTBETUTH Ha BOIIPOCHI I KOHTPOJIS.

1. Oxapakrepu3yiiTe 3Tansl BIIOIHEHUS anropurMa C4.5.

2. Kakumu 1aHHBIMA HEOOXOMMO 001a1aTh [ 3aycka anroputma C4.5?

3. Ilo KakOMy KpUTEpPHUIO OMpEeNseTcs YCIOBUE pa3OMeHHs] B TEKYIIEM Y3Jie JIepeBa
peUIEHU TOCTPOCHHOTO C TOMOIIIBI0 airoputma C4.5?

4. B yem 3akitoyaeTcst peKypcuBHOCTb anropurma C4.5.

5. Ilo xakuM napameTpam MPOU3BOJUTCS OCTAHOBKA BBINOJIHEHUS anroputma C4.5?

6. B yem otiinuus anroputmos ID3 u C4.5?

IIpakTuueckas padora Ne 3. Knaccudukanuus Ha ocHoBe anroputma CART

1. laHHBIe, HA KOTOPBIX OyJeT npoBoAuThes TectupoBanue anropurma CART Heob6xoanmo
B3SITh U3 NPEABIAYIIEH MPaKTHIECKOH padOoTHI.

2. Ha mo0oM H3BECTHOM OOBEKTHO-OPUEHTHUPOBAHHOM f3bIKE IPOrPaMMHUPOBAHUS
pa3zpaboTaTh IporpaMMy Ha MpPaKTUKE peanusyroyro BbinoiaHeHue ainroputMa CART ¢
UCIIOJIb30BAaHUEM CT€HEPUPOBAHHBIX TAaHHBIX.

3. CpaBHUTH NOCTPOEHHBIE JA€PEBbs MPUHATHS perieHuii o anroputmy 1D3, C4.5, CART

4. OTBETUTH Ha BOIPOCHI [ KOHTPOJIS.

1. Oxapakrepu3yiite stans! BoinoiaHeHus anropurMa CART.

2. KakuMu 1aHHBIME HEOOXO0MMO 00J1a1aTh /171s 3amycka anroputma CART?

3. Ilo xakoMy KpHUTEpHIO OIpeAeNsieTcs] yCIoBUE pa30MeHMs] B TEKYIIEM y3Je JepeBa
pelIeHrui TOCTPOSHHOTO ¢ oMoltbio anroputma CART?

4. B yem 3akitouaercs pekypcuBHOCTh anroputma CART.

5. Ilo xakuM napaMeTpaM MPOU3BOJUTCS OCTAaHOBKA BhINOIHEHUs anroputMa CART?

6. B yem otiinuus anroputmoB CART u C4.5?

[IpakTuueckas padbora Ne 4. PerpeccnoHHbIN aHAJIN3 HA OCHOBE HEHPOHHBIX CeTel

1. JlanHble, Ha KOTOPBIX OyJIeT MPOBOJUTHCSA TECTUPOBAHNUE HEMPOHHBIX ceTel He0OX0AUMO
CreHEpPHUPOBaTh CIEAYIOINUM 00pa3oM. BbiOpaTs GyHKIUIO € ABY-MSl HE3aBUCUMBIMH IEPEMEHHBIMU
y= f(x1, x2). IIpu pa3ubIx 3HaueHus x1, x2 paccuuraTh 3HaueHus y. [IpuHATH 3HaueHus x1, x2 —
BXOJIHBIMH CUTHAJIaMU HEMPOHHOM CETH, a Y — BBIXOJJHBIM CUTHAJIOM.

2. Ha mo0oM WH3BECTHOM OOBEKTHO-OPUEHTHUPOBAHHOM S3bIKE MPOTPaMMHUPOBAHUS
pa3paboTaTh MPOrpaMMy Ha MPAKTHUKE PEaTU3YIONIYIO BBITIOJIHEHHE MMPOCTEHIIIeH HEMPOHHOM CETH C
MCII0JIb30BAaHUEM CT€HEPUPOBAHHBIX JTAHHBIX.

3. [locTpouTh KOHTYpHYIO AMAarpaMMy UcxoaHol ¢pyHkuuu y= f(x1, x2) (Harpu-mep B cpene
Mathcad) . IlocTpouTh aHaJOTMUHYIO KOHTYPHYIO JAMarpamMmy II0 JaHHBIM T'€HEPUPYEMbIX
HeHpoHHOM ceThio. CpaBHUTH 00€ KOHTYPHBIX AHATrPAMMBI.

4. OTBETUTH Ha BOIIPOCHI JIsl KOHTPOJIS.

1. OxapakTepusyiTe NOHATUE PETPECCUOHHBIN AHAIIN3.

2. OnumuTe oOUMiA ANrOPUTM pabOThI C HEHPOHHBIMH CETSMH.

3. Kakue cymecTByrOT TUIIBI HEUPOHHBIX CETEN?

4. Ha3zoBuTe peKOMEHJAIluH 10 BBIOOPY CTPYKTYPY HEHPOHHBIX CETe B 3aBUCHUMOCTHU
OT pelraeMoi 3a/1auu.




IIpaktuyeckas pabora Ne 5. Perpeccuonnslii ananus Ha ocHoBe anroputma CART

1. JlanHbBIC, HA KOTOPBIX OYyAET MPOBOIUTHCS TecTupoBanue anroputmMa CART Heobxoaumo
CTeHEepPHUPOBATh CIeAYIOMM 00pa3oM. BeiOpath (yHKINIO ¢ BYMSI HE3aBUCHMBIMHU MTEPEMEHHBIMU
y= f(x1, x2). Ilpu pa3Hbix 3HaueHus X1, x2 paccuurtarh 3HadeHus y. [IpuHATH 3HaueHus x1 —
3HAYCHUSAMH TEPBOTrO arpulyTa, 3HAYCHUsI X2 — 3HAYCHUSMHU BTOPOTO aTpuOyTa, a y — METKaMH
KJiacca.

2. Ha mo00M W3BECTHOM OOBEKTHO-OPUEHTHUPOBAHHOM S3BIKE MPOTPAMMHUPOBAHUS
pa3zpaboTarh mIporpaMMy Ha TMpaKTUKe peanu3yrolylo BeimonHenue anroputmMa CART ¢
MCII0JIb30BAaHUEM CT€HEPUPOBAHHBIX JTAHHBIX.

3. IlocTpouTh KOHTYPHYIO AUarpaMMmy ucxoaHou ¢pyHkiuu y= f(x1, x2) (Hanpumep B cpene
Mathcad) . ITocTpouTh aHaJOTMYHYIO KOHTYPHYIO IHAarpaMMy IO MpaBUJaM BBIACICHHBIM M3
MOCTPOCHHOTO JiepeBa peuieHnil. CpaBHUTh 00€ KOHTYPHBIX THAarpaMMBI.

4. OTBETUTH Ha BOIIPOCHI JIsl KOHTPOJIS.

1. Oxapaktepu3syiiTe MOHATHS PErPECCUOHHOTO aHaN3a JaHHbIX.
2. Oxapakrepu3yiite 3Tans! BoinoiaHeHus anropurmMa CART.
3. HazoBute nmpuyuHsbl, M0 KOoTopbiM anroput™Mel ID3 u C4.5 He MOryT mpUMEHSATHCS
JUISL pETPECCUOHHOTO aHAIN3a TaHHbBIX ?
4. B uem 3akimouaercsa pekypcuBHOCTh anroputma CART.
5. Ilo xakuM napameTpam MPOU3BOJUTCS OCTAaHOBKA BhINOIHEHUs anroputmMa CART?

Ipaktuyeckas pabora Ne 6. AGGUHUTHBHBIN aHATTN3 HA OCHOBE adropuTMa Apriori

1. BoiOparh mpeaMeTHyro 00JIacTh, B KOTOPOM BO3MOKHO IpUMEHEeHHe ad(GUHUTHBHOTO
aHajam3a U creHepupoBatb He MeHee 100 TpaH3akiui, coaepXkalluxX HE MeHee 25 pas3IUyHBIX
HpPEMETOB.

2. Ha mo00M W3BECTHOM OOBEKTHO-OPUEHTHPOBAHHOM SI3BIKE MPOTPAMMHUPOBAHUS
pa3paboTaTh HporpaMMmy, Ha IpaKTHKE peaJu3yIOLIyl0 BBIIOJHEHHE ainroputMa Apriori ¢
HCTIOJIb30BaHUEM CT€HEPUPOBAHHBIX TAHHBIX.

3. OTBEeTUTH HA BONPOCHI AJIsi KOHTPOJISL.

1. Oxapakrepu3yiite nousaTre ahpPUHUTUBHOIO aHAIIN3A

2. OxapakTepu3yiTe aaroputM Apriori.

3. Kakme mapameTpbl MOXET 3a/JaBaTh AHAJTUTHK I YIPABJICHUS MPOIEC-COM
BBITOJIHEHUS aJropuT™Ma Apriori.

4. Kakne OOBEKTHBHBIE W CYOBEKTHUBHBIE METPUKH TPUMEHSIOTCS ISl OICHKU
ACCOIIMATUBHBIX MPaBUII?

5. Yto siBisieTcs pe3yabTaTOM BBINOJIHEHUS anropurma Apriori?

TpebdoBanus k oopMiIeHUIO
OTtder moKeH coepxkaTh MOAPOOHOE OMHCaHME (BKIIOYAs WJLTIOCTPATHUBHBIA MaTepui)
MOCJIEA0BATENbHOCTH IEUCTBUIM, MPOJETAHHBIX CTYICHTOM JJIsI BEIOJIHEHUS 3aJaHH.

IIpouenypa oueHuBaHus

O1ieHKa BBIMOJIHEHHON pabOThl IPOBOIUTCS IO KPUTEPHSIM:

. Hammame Bcelt cymecTBeHHOM nHpOpManuu 1mo padoTe

. TOYHOCTP ¥ NIOJTHOTA IPEOCTABIAEMBIX CBEACHUM

. HempoTtuopeunBocTh npuBoiuMoit nuHdopmanuu

. IIlpaBuIbHOCTD MHTEPIPETALUI U BEIBOJIOB, KOTOPBIE CAETAHbI 110 pe3yabTaTaM padoThI
. CremneHp JOCTHKEHUS CTYI€HTOM MTOCTABJIEHHOM 1IN

. OBOCHOBAaHHOCTH MPUMEHAEMOT0 PELICHHUS

. 'pamoTHOCTH (cozeprkaTenabHasi) UCIOJIb3yeMbIX (hOPMYIHPOBOK

NN DN R W=

Kpurepun onieHk# 3a 0T4eThl 10 MPAKTHYECKUM padoTam:
® OIICHKA «OTJIMYHOY BBICTABIIAETCS CTYJIEHTY, €CIIM OH BBIMOJIHWI padoTy B IOJIHOM 00beMe



¢ coOuroieHreM HeoOXOMMON MOCIIEA0BATEILHOCTH ICUCTBUI; aKKypaTHO, YeTKO U 6e3
OIMOOK BBITTOJTHIII OTYET, BEIBOJ HCUCPIBIBAIONINN U JOKa3aTeabHbIN. [Ipu 3ammTe oTyeTa
OTBETHUJI Ha BCE BOMPOCHI 110 TEME; XOPOIIO OPUEHTUPYETCS B MaTepuaie, yMeeT
OTIPEJICTTUTh B3aUMOCBSI3b (PaKTOPOB M KX BIMSHHUE Ha KOHEUHYIO 11€J1b, YMEET IpauIecKu
0T00pa3uTh BaXXKHEWIHE (YHKIIMOHATbHBIC 3aBUCIMOCTH;

® OIICHKA «XOPOIIIO» BBICTABIISETCS CTYACHTY, €CJIM OH BBITIOJIHWI PaboTy B TIOJHOM 00BEME C
CO0JII0ICHHEM HEOOXOIUMOM IOCIIEI0BATEIbHOCTH ACHCTBUI; 0€3 OMMOOK BBIIOJIHMII
OTYeT, BBIBOJ McuepnbiBatomuid. [Ipu 3amure otyeTa Xopoio pazdbupaercs B MaTepuaie, Ho
HE YBEPEH M HEIOJIHO OTBEYAET Ha BOMPOCHl. CIIOCOOHOCTH K 0000IIIEHUI0 TPUYUHHO-
CJICICTBEHHBIX CBSI3€l BaKHEUITUX (PaKTOPOB BhIpAKEHA HEJTOCTATOYHO;

® OIICHKA «YJOBIETBOPUTEIHHO» BBICTABISICTCS CTYICHTY, €CJIH OH BBITIOJIIHUI paboTy HE
MOJTHOCTBIO, HO 00BhEM BBITIOTHEHHOW YaCcTH TaKOB, YTO MO3BOJISIET MTOJIYYUTh MTPABUIILHEIC
PE3yNbTaThl U BHIBOIBI, BBITIOJIHEH C HECYIIECTBEHHBIMU 3aMe4YaHusIMU. BbIBoj 1o pabore
HE pacKphIBacT CyTH paboThl. BiaseHne NOHATUHHBIM alapaToM TeMbl HEJIOCTATOYHBI;

® OICHKA «HEYJOBJICTBOPUTEIILHO» BBICTABIIACTCS CTYACHTY, €CJIM OH BBIMIOJIHUI paboTy HE
MOJTHOCTHIO MJIK 0ObEM BBIITOJTHEHHOW YacTH PabOThI HE IMO3BOJIAET C/IEaTh MPABHUIBHBIX
BBIBOJIOB. B oTBeTax Ha BONPOCHI €CTh rpyObIie OmnOKA. HeT 3HaHHS MPUHIHITHATIEHBIX
TEOPETHYCCKHUX IMOJI0KEHUN TEMBI.

= 7.2.2. TunoBble 3a1aHUs 1JIsl OEHKH C(POPMUPOBAHHOCTH KOMIIETEHIIHI

[1K-4. Crnocoben YIIPABJIATH 3TallaMU )KU3HCHHOI'O LIUKJIA METOHA0JOTMYECKON U
TEXHOJIOTHYECKOU I/IH(I)paCTp}IKTypBI aHaju3a OOJIBIINX JaHHBIX B OpraHHU3alin

KO 1 HAHMCHOBAHHC KOMIICTCHIINN

OM 3akpbITOro THIA

3ananue 1

Bvibepume o0un npasunbHulil 6apuanm omeema.

Kakoii meron aHanmu3a JaHHBIX paOoTaeT IMyTeM MOJICIMPOBAHUS OTHOLICHUH MEXIy
3aBUCUMOM IEPEMEHHOM U OTHOM MM HECKOJIBKUMHU HE3aBHUCUMbBIMH IEpEMEHHBIMU ?

a) onMcaTeNbHbIN aHaJIN3;

0) aHaNU3 BPEMEHHBIX PS/IOB;

B) PErPECCUOHHBIN aHAIN3;

') JUCIIEPCUOHHBIN aHaIn3.

IIpaBUIBHBIN OTBET: B.

3agadue 2
3anonnume nponyck: ecmasbme NPONYUIeHHOE ClOBO.
Pasmep BbIOOpKH BCeraa 00111ero pazMepa reHepaabHOM COBOKYITHOCTH.

[IpaBuIbHBINA OTBET: MEHBIIIE.
OM 0TKpBITOrO THIIA

3ananue 3

atime pazeeprymeuiii omeem.

Y10 Takoe TUarHOoCTHYSCKUN aHaIIN3?

[IpaBUIBHBIN OTBET: NMUMATHOCTHUYECKHA aHaIM3 — O3TO BHUJ aHAIM3a JaHHBIX (Takke
HA3bIBACTCSl AHAJIU30M TICPBONPHYUH), KOTOPBIA BKJIOYAaeT B CeOS TaKWe IMPOIECChl, Kak
oOHapyXeHHe JaHHBIX, HHTEJUICKTYaIbHBIN aHau3, a TAKKE JeTaTn3allus.

3amaunue 4



atime pazeeprnymeoiii omeem.

UTto Takoe reHepanabHas COBOKYIHOCTb?

[TpaBWIIbHBIN OTBET: T€HEpPAIbHAST COBOKYITHOCTH — 3TO BCS TPYIINA, KOTOPYIO HEOOXOAUMO
UCCIIEIOBATh U O KOTOPOI HEOOXOIMMO CIENIaTh CTATUCTUICCKUE U AaHATTUTUICCKUE BBIBOJIBI.

3aganue 5

atime pazeeprymeoiii omeem.

Uto Takoe quCrepCUOHHBIA aHAIU3?

[TpaBWIIbHEIN OTBET: TUCTIEPCUOHHBIN aHAIN3 — 3TO BHJI aHAIM3A TaHHBIX U3Yy4aeT AUCIICPCUHI
B 00JIacTH, Ha KOTOPYIO pAaclIpOCTpaHseTcs HAaOOp JaHHBIX, IMO3BOJSET aHAIMTHKAM JaHHBIX
OTIPECIIATh U3MEHYMBOCTD UCCIIETyeMbIX (PAKTOPOB.



7.3. OueHo4Hble cpeacTBa AJs NMPOMEXKYTOYHOH aTTecTAllMU N0 HTOraM OCBOEHUS

AUCHUILINHBI

7.3.1. Bonpochl K NpOMeKYTOYHOI aTTecTaluu

Cemectp 3
Ne
w/n Bomnpocs k 3auety
1 | KoHuenuus v opranu3anus XpaHWiInIa JaHHbIX.
2 | MHoromepHasi MOJIeNb IaHHBIX.
3 | Onpenenenne u apxutekrypa OLAP-cuctem.
4 | 3ajauM HHTEUIEKTYaJIbHOTO aHAJIN3a JaHHbIX.
5 | IIpakTHueckoe NpUMEHEHHE UHTEIUIEKTYaIbHOTO aHAJIN3a JaHHBIX.
6 | Mojenu MHTEIEKTyalbHOIO aHAIN3a JaHHBIX.
7 | Meroasl Data Mining.
8 | Metoaa nocTpoeHusl JepeBbEB NPUHITHSI PELLICHUH.
9 | AIrOpUTMBI IIOMCKA ACCONMATHBHBIX PABHUIL.
10 | Henepapxuueckue alropuTMbl KJIACTEpU3ALUH.
11 | HeueTkas JIOTHKA B MHTEJUICKTYAIbHOM aHAJIN3€ JAHHBIX.
12 | I'eneTnyecKkue alropuTMbl B HHTEIUIEKTYAJIbHOM aHAJIM3€ IaHHBIX.
13 | HeiipoHHBbI€ CETH B MHTEIUICKTYaIbHOM aHAJIN3€ JaHHBIX.
14 | AnroputMm k-means B HHTEIUIEKTYaJIbHOM aHAJIN3E TaHHBIX.
15 | Asroput™ C-means B HHTEJUIEKTYaJIbHOM aHAJIN3€ IaHHBIX.
16 | AnroputMm Apriori B MHTEIUICKTYATbHOM aHAJIN3E TAHHBIX.
17 | HeaddexkruHocTh ucnonb3oBanust OLTP-cuctem aHanmm3a 1aHHBIX.
18 | Ipomecc oOHapy X EHHS HOBBIX 3HAHUI B JJAHHBIX.
19 | Anroput™m ID3 B HHTEIUIEKTYaIbHOM aHATN3E TAaHHBIX.
20 | AnroputM C4.5 B MHTEIJICKTYaIbHOM aHAJIN3€ JAHHBIX.
21 | Anroputm CART B MHTEIIEKTyaIhbHOM aHAIHM3€ JAHHBIX.
22 | 'eHeTnuecKuil anrOpuTMbl B MHTEIJIEKTYaJIbHOM aHAJIN3€ JAHHBIX.
23 | HeiipoHHBIE CETH B MHTEJUICKTYaJIbHOM aHAIHM3€ JaHHBIX.
24 | OcHOBHBIE NOHATHUS M Ha3HAUYEHUs anroputma k-means.
25 | MaremaTnueckuil anmnapar anroputma k-means.
26 | HavanpHble nanHbIe HEOOXOAMMBIE ISl MCTIOJIB30BaHMs alropuTMa k-means.
27 | Metpuku npumeHsemMsle B aroputme k-means.
28 | Kputepun ocTaHOBKH BBITIOJTHEHUS anroputma k-means.
29 | Bonpoc 0 He00X0AMMOCTH HOPMHUPOBKH JJAHHBIX, €€ Ha3HaueHHe B airopurMe k-means.
30 | Anroputm ID3: kpuTepwmii BBIOOpa YCIOBHUS T Pa30MCHHS HCXOTHOTO MHOYKECTBA.
31 | Ocobennoctu anroput™a ID3 o cpaBHeHuto ¢ anroputmamu nocrpoenus JAI1P.
32 | Anroputm ID3 u npobiema nepeoOyueHwus..
33 | MaremaTrueckuii armapat anroputma [D3.
34 | Anroputm C4.5: kpuTtepuil BBIOOpa yCI0BuUs sl pa30MeHHs UCXOIHOTO MHOXKECTBA.
35 | Oco6ennoct anroputMa C4.5 1o cpaBHEHUIO ¢ aroputMamu nmoctpoenus JII1TP.
36 | Anroputm C4.5 u mpobiema nepeoOyueHus..
37 | Marematuveckwii ammapar aaroputma C4.5.
38 | OcHOBHBIEC OHATHUS HCKYCCTBEHHBIX HeHpoHHBIX ceter (MHC)
39 | buonornyeckas MOJieNb HEWPOHA.
40 | IIpeobpa3oBaHrEe CHTHAJIOB HCKYCCTBEHHBIM HEUPOHOM
41 | Uenb oOyueHust HEHPOHHOM ceTH




Bonpocsl k 3auery

n/n

42 | OOy4eHre HEMPOHHOM CETH METOJIOM JIeNIbTa-IPaBHIa

43 | OOGy4yeHre MHOTOCIIOMHOM HEHPOHHOH CEeTH KakK 3a/1a4a MHOTOMAapaMeTPUIeCKO
ONTHUMM3AIIH

44 | OGy4yeHre HEUPOHHBIX CETeH METOAOM OOPATHOTO PACIPOCTPAHEHUS OMIMOKU

45 | IIpob6iema BpIOOpa KoaMYecTBa ciioeB U HelipoHoB B THC

46 | Buael akTHBaIIMOHHBIX (DYHKIMH, UX rpaduku

47 | B3anMOCBS3b MEXIY HCIOJIb3YyeMO B HEHPOHAX aKTHBAIIMOHHOMN (pyHKIMEH U
OTpaHUYEHUSIMU 10 JMaNa30Hy U3MEHEHHS BXOJIHBIX CUTHAJIOB

48 | CiocoObl yayqmieHus pe3yabTaToB 00y4eHUs MHOTOCIIOMHBIX HEMPOHHBIX CETeH

49 | IlepcenTpoH u npodseMa «uckitovaromero NI

50 | 3agaum, pemaemble C MOMOMIBIO PA3IMYHBIX THIIOB HEWPOHHBIX CETEH

51 | [IpobGaema nepeoOydeHHs] HICKYCCTBEHHBIX HEMPOHHBIX CETEH U CIIOCOOBI UX MTPEOTOICHHS

52 | Onenka TOYHOCTH pabOTHl HEWPOHHBIX CETEH.

53 | TpeboBanus, npeabsIBIsIEMbIE K 00ydaromei BEIOOPKE.

54 | Camoopranusyroniasics kapra Koxonena: Ha3HaueHre, 0COOEHHOCTH.

55 | Ha3zHaueHue n 0cOOEHHOCTH PEKYPPEHTHBIX HEHPOHHBIX CETEH.

56 | Hetiponnsie cetn Xonduiaaa 1 XeMMUHTa, ©X OCOOCHHOCTH M OTIUYHS.

57 | CriocoObl KOMPOBAaHHS CUTHAIOB B OMTIOJISIPHBINA BUJ JUIs1 HEMPOHHBIX ceTeil Xondunaa u
XeMMUHTIa.

58 | Bamstaue ckopocty 00y4eHus HBMPOHHOW CETH Ha TOYHOCTh paObOThl HEWPOHHOU CeTH

59 | AnanTuBHBIN BBIOOP CKOPOCTH 00YyUEHUS HEHPOHHBIX CeTel

60 | Koppekius BecoBbIX K03(hPUIIMEHTOB B poriecce 00yUeHHsI HEUPOHHBIX CeTe

IIpoueaypa oueHuBaHus

OTBeTbl Ha BOMNPOCHI O0ECHEYMBAIOT BO3MOXHOCTh  aJIeKBaTHOW OLIEHKM  3HAHWH
poecCHOHANBHOM MOJArOTOBKM MarucTpoB. BaHbIM (DakTOpoM Npu 3TOM SIBISETCS YMEHHUE
HK3aMEHYEMOI'0 OIIEpUPOBATh B CBOEM OTBETE CCBHIJIKAMHM Ha COOTBETCTBYIOIIME ITOJIOKEHUS
yueOHOM W HaydyHOH muteparypbl. Ilo pe3ynbraTaM BBIOJHEHUS MPAKTUYECKOTO 3a/aHus
oTpesieNsIeTcsl YpOBeHb C(OPMUPOBAHHOCTH MNPO(ECCHOHAIBHBIX KOMIIETEHLUH CTyIEHTa II0

HCIOJIB30BAHHUIO COBPEMCHHBIX TEXHOJIOTHit PEIICHUA MTPUKIAJHBIX 3a1a4 HpC)IMeTHOI\/JI obmnacTH.

Kpurepun onenku:

¢ OHCHKA «3a4YTCHO» BBICTABJIACTCA CTYACHTY, €CJIX OH CAAJI BCC NMPAKTUYCCKUC pa6OTH n

HUCUCPIBIBAIOIIC U TPAMOTHO AaJl OTBETHI Ha BOIIPOCHI;

u

OLICHKA «HE 3a4YT€HO» BBICTABIIIETCS CTYAEHTY, €CJIM OH HE Jajl OTBET Ha BONPOCHI WJIU B
OTBETE COJIEPKATUCh (yHIaAMEHTAIbHBIC OMMOKH, a TAaKXKE €CIM UM He OBLIM CHaHBI BCE

MPAKTUYICCKHUC paGOTBI.



8. YueOHo-MeTOoqHYecKOe H HH(OPMAIIMOHHOE 00ecneyeHne JUCITUTNINHBI

8.1. Obsi3aTe/ibHAA JTUTEPATYypa

Tun (yueOHuK, ydeOHOE

KoanuyecTtBO B

HAY4YHOM
Ne nocodoue, yueoHo-
ABTOPBI, COCTABUTEH 3aruaBue (3aroJi0BOK) I'ox n3panus ouoamorexe /
n/n MeTOoHYEeCKoe mocodue,
HaumeHoBaHue
NPaKTHKYM, JP.) 3EC
1. | Hecrepor C.A. WHTennekTyanbHbIi aHaIu3 TaHHBIX VY4aebHOe mocobue 2016 3BbC «IPRbooks»
cpeacreamu MS SQL Server 2008 http://www.iprbo
okshop.ru/62813.
html
2. | Namemos C.B. WHTennexTyanbHbIi aHaIu3 JaHHBIX VY4eOHoe nocobue 2017 3bC «IPRbooks»
http://www.iprbo
okshop.ru/75376.
html
3. | Boponosa JI.1., Boponos Machine Learning: perpeccuoHHbie METO/IbI | YueOHOe mocodue 2018 3BC «IPRbooks»
B.W. WHTEIJUICKTYaJIbHOTO aHaJIM3a JaHHBIX http://www.iprbo
okshop.ru/81325.
html
8.2. lonotHuTEIBHAS IUTEPATYPA
Tun (yueOHHK, yueOHOE KOﬂ"quTEO B
HAY4YHOI
Ne nocodoue, yueoOHo-
ABTOPBI, COCTABUTEH 3ar;iaBue (3aroJjioBoK) Tox u3nanus oudamnorexe /
n/n MeTOAUYECKOe mocodue,
HaumenoBaHue
NPaKTUKYM, JP.) 3EC
1. ®equn ©.0., Pegun O.O. Anamu3 gannbix. Yacts 1. [Toaroroska YuebHoe mmocodue 2012 9BC «IPRbooks»
JTAHHBIX K aHAJIHU3Y http://www.iprbo
okshop.ru/26444.
html
2. ®equn ©.0., Pegun O.OD. Ananus ganabix. Yacte 2. UHCTpyMEHTHI YuebHoe mmocobdue 2012 OBC «IPRbooks»




Ne
n/n

ABTOPBI, COCTABUTEH

3arsaaBue (3aroJioBoK)

Tun (yueOHUK, ydeOHOE
nocooue, yueoHo-
MeToau4YecKoe mocooue,
NPAaKTHKYM, JP.)

I'ox n3panus

KoaudecTBo B
HAY4YHOH
ouonoTeKe /
HaumenoBanue
9BC

Data Mining

http://www.iprbo
okshop.ru/26445.
html

Menpanuenko A.C.

MaremaTtruueckas CTaTUCTHKA M aHAIIU3
JaHHBIX

YyeOHOE 11ocodue

2018

OBC «IPRbooks»

http://www.iprbo

okshop.ru/78563.
html

Mcrtomuna A.Il.

AHanu3 JaHHBIX KaueCTBEHHBIX
HUCCIIEJOBAaHU I

[IpakTukym

2016

OBC «IPRbooks»

http://www.iprbo

okshop.ru/66014.
html

XKyxosckuit O.1.

WNHupopmaninoHHble TEXHOJIOTUH U aHAJIN3
JAHHBIX

YuebHoe mocodue

2014

OBC «IPRbooks»

http://www.iprbo

okshop.ru/72106.
html




8.3. Ilepeuennr mpodeccHOHAIBHBIX 0a3 JAHHBIX U HWH(POPMAIHOHHBIX CHPABOYHBIX
CUCTEM

Springer International Publishing, Part of Springer Science+Business Media [DnekTpoHHbIi
pecypc] —  Springer International Publishing AG, 2020. Pexum gocTyma K KYypH.:
http://link.springer.com . — 3arz. C 3kpaHa

8.4. [lepeueHb MPOrPaMMHOI0 o0ecneYeHu st

Ne Haumenopamme [0 PexBu3uTHI uoronsgpa
n/n (nata, HOMep, CPOK ACHCTBHUA)
1. | Microsoft Access 10 01.07.2020
2. | Microsoft Visual Studio J10 01.07.2020
3. | MathCAD MCD-7514-P/MCD-7503CP OT
21.07.2009
4. | PyCharm -

8.5. Onucanne MaTepHaJbLHO-TEXHUYECKOH 0a3bl, HEOOXOAMMOM AJs OCylIeCTBJIEHUSs
00pa3oBaTeILHOIO NMPoIecca Mo JUCHMUILINHE

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX

Ka0MHETOB, JIa0opaTopHuii, MACTEPCKHUX H

Ne Ap. 00bEKTOB ISl IPOBEAeHUs

/Il | NPaKTHYeCKHUX U JIa0OPaTOPHBIX 3aHATHH,
MOMeIleHU JJI1 CAMOCTOATENbHOM

padoThI 00y4aOIUXcsi (HOMep ayIUTOPHH)

IlepeyeHb 0CHOBHOTO 000pYy/A0BAHMA

Kommnbrorepnsrii kinace YJIK-401 Kommprorep (Monutop 197, cucTteMHBIN
omok Pentium (R) Dual-Core E5500 2,8
GHz / 4 Gb / 500 Gb) - 12 T, cron
1 YYEHUYECKUI - 7 IT., CTOJI
KOMITbIOTEPHBIN -14mwr., CTOII
npenoaaBaTeNbCKUi -1 WT., CTyNIbs -351T.
Jlocka ayauropHasi(mernosas) - 1 mir.

Kommerorepnsiii kiace YJIK-407 Kommerotep (Monutop Samsung Sync
Master 943n 19”7, cucremusiii 6yox Intel
(R) Core 2 Quad 2,40 GHz 1 Gb) - 12
IT., CTOJ JJabopaTopHsbli -10mT., cryn -25
mT., Aocka 3-Xx cekiuoHHas(MmenoBas) -1
IIT., CTOJI IPENOAaBaTeIbCKUi-1 1mT.

Kommnerotepnsiit kitace YJIK-408 Kommerotep (MonuTOp 177, CHCTEMHBIH
onok Intel (R) Celeron (R) 2,66 GHz / 1
Gb / 80 Gb) - 18mir., mMapupyTH3aTOp
2801  Router-6  mrT.,  KOMMYyTaTOp
3 Catalyst-6 ~ wT., 3KkpaH/MHTEpaKTUBHAS
nocka Smart Board TB-1 mr., mpoekrop
Acer P1303W., cTon mpemnoaBaTebCKHi-
lmrt., cronm yuyeHwdeckwit-13mT., cTon
KOMIBIOTEepHBIN-18 mT., cTym- 50 mr.,
JocKa aynutopHas (MapkepHasi)-1 mr.
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