MUHMCTEPCTBO HAYKH 1 BBICILIEI'O OFPA3OBAHMS POCCUMCKOM ®EJIEPALIUNA
benepanbHOE TOCYIaPCTBEHHOE OIOKETHOE 00pa30BaTeIbHOE YUPEKICHUE
BbICLIEr0 00pa30BaHuUs
«TOonpATTUHCKUN TOCYIAPCTBEHHBIA YHUBEPCUTET

b1.B./IB.01.01

(uHoexc oucyuniuHot)

PABOYAA ITIPOI'PAMMA JUCHUIIVINHBI

TexHoJOrHN aHAJIN3A JAHHbIX

(Haumenosanue OUCYUNIUHbL)

10 HAIPABJICHUIO ITOJITOTOBKU
09.04.03 IlpuxiagHas uHGpoOpMaTHKa

HaIpaBICHHOCTH (TIPodHIIb)
[puknagHoit aHATM3 TaHHBIX

®opma 00yueHus: OUHast
I'on mabopa: 2022
O6mas TpynoeMkocTs: 3 3E

Pacnpe)leﬂeﬂue YaCo0B JUCHHUIIMHBI IO CEMECTPpaM

Cemectp 3

Popma KOHTPOJISA 3auer Hroro
Bun 3ansaTuit
Jlexun 18 18
JlaGoparopHble
[TpakTHueckue 18 18
PykoBOJICTBO: KypcoBble padoThI (mpoektsi) / PI'P
[TpoMexxyToUHas aTTeCTAIUS 0,25 0,25
KonraktHas paboTa 36,25 36,25
CamocrosiTenpHas pabora 71,75 71,75
KoHTpoas
Hroro 108 108




Pabouyro mporpamMmy cocTaBuiI(H):
Houent, x.1.H., Kimmmos B.C.

(Oondicnocmy, yuernoe 36anue, cmenetsb, @amunus U.0.)

PenenzupoBanue paboueii mporpaMMbl TUCHUTLIIHHBL:

OtcyTcTBYET

Penienzent

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

Pabouas mporpamma qucuuminHbl coctaBiena Ha ocHoBanuu @I'OC BO u yyeOHOTO miana
HAaIpaBJICHUS ITOATOTOBKY (CIEIUATBLHOCTH)
09.04.03 IlpuxiagHas uHGpoOpMaTHKa

Cpok neiicTBus padoueii MporpaMMsbl AUCHHUILIMHBI 10 «31» aBrycra 2024r.

YTBEPXJIEHO

Ha 3acenanuu kadenps! «IIpuknagHas MaTeMaTuka 1 HHGOpMATUKA»

(mpotokomn 3acenanus Ne 2 ot «15» centsOps 2021r.).



1. Ileaib 0cBOEHUA TUCHUILIHHBI

Ilens ocBOEHUS AUCIUIUTMHBI — (POPMHPOBAHHUE TPEICTABIICHUS O COBPEMEHHBIX METOJaX U
TEXHOJIOTHSIX MHTEJUICKTYaJIbHOT'O aHAIN3a Ha OCHOBE XPAHWIMIL JAHHBIX, KOTOPbIE TPUMEHSIOTCS
Ha MIPAKTUKE B PA3IMYHBIX 00JIACTSIX HAYKH U TEXHUKH.

2. Mecto mucuuimuiaabl B ctpykrype OIIOII BO

JanHas aucuuiuivHa (y4eOHbIH Kypc) OTHOCUTCS K JUCLUIUIMHAM IO BEIOOPY BapuaTHUBHOMN
yactu Ooka b1 qucuurmmner (Mogynn).

JlucuumiuHel, y4eOHbIE KypChl, JUIsi KOTOPBIX HEOOXOAWMBI 3HAHWS, YMEHHS, HAaBBIKH,
npuoOperaeMble B pe3yJbTaTe H3Y4YEHHsS JNaHHOW AUCHMILIMHBI (Y4eOHOro Kypca) — HaydHO-

uccien0BaTenbekas paboTa (IOAroTOBKa K MaruCTEPCKOM TUCCepTaltn).

3. Iliianupyemblie pe3yJbTaThl 00yUeHUs!

dopmupyemble U
KOHTpPOJIUpYyeMble
KOMIeTeHIUH
(Ko ¥ HAMMEHOBAHUE)

NuaukaTopsl J0CTHXKEHUS
KOMIIeTeH N i
(Koa 1 HAaMMEHOBaHUE)

Inanupyemsble pe3yJibTaThl
o0yueHust

- Cnoco0eH ynpaBisTh
pa3paboOTKOI NPOITYKTOB,
YCIYT M PELICHUN Ha
OCHOBE OOJIBIINX JaHHBIX

(TK-3)

- [IK-3.1. 3naet cnocoObl
yTpaBieHus pa3paboTKOi
MPOJIYKTOB, YCIYT U
peuIeHUI Ha OCHOBE
OOJIBIINX JaHHBIX

- [IK-3.2. Ymeer ynpaBisiTh
pa3paboTKOil MPOAYKTOB,
YCIYT U PELICHUI Ha
OCHOBE 0OJIBIIUX JAHHBIX

- [1K-3.3. Binageer
HaBBIKAMU YIIPaBJICHUS
pa3paboTKOil MPOTyKTOB,
YCIIyT U pelIeHuil Ha
OCHOBE OOIBIINX JaHHBIX

3HaTh: CIOCOOBI peIICHUs
MPUKJIAJIHBIX 3a/1a4 C IIOMOILBIO
METO/JI0B MHTEJUIEKTYaJIbHOTO aHAJIN3a
JTAHHBIX

YMeTh: MMPUMCHATb MCTO/bI
HWHTCJUICKTYAJIbHOI'O aHaIn3a JaHHbIX
IpU pCHICHUU MMPUKIIAAHBIX 3a1a4

BuiazeTs: HaBpIKaMu IPOrpaMMHOM
peanu3aluyu METOI0B
VMHTEJUIEKTyJIbHOTO AHAJIN3a TaHHBIX
JUIS peLleHUs IPUKIIaJHBIX 3a/1a4

- Cniocoben
pa3pabaThiBaTh U
BHEJPATH HOBBIE METOIBI
¥ TEXHOJIOTUN
UCCJICTOBAHMSI OOJBIITUX
nauubix (I1K-4)

- [1K-4.1. 35aeT cnocoObI
pa3pabOTKH ¥ BHEJIPEHUS
HOBBIX METOJIOB U
TEXHOJIOTHI NCCIICIOBaHUS
OOJIBIINX TaHHBIX.

- IIK-4.2. Ymeer
pa3pabaTrbiBaTh U BHEIPSTH
HOBEIE METOOBI U
TEXHOJIOTHH HUCCIICIOBaHMS
OOJIBIINX JAaHHBIX.

- [1K-4.3. Bnageer
HaBbIKaMU pa3padOTKU U
BHEJIPEHUSI HOBBIX METOJIOB
M TEXHOJIOTHH
HCCIIEIOBAHUS OOJIBIINX
JaHHBIX.

3HaTh: CIIOCOOBI TPUMEHEHUS
METOJIOB HHTEJUIEKTYaJIbHOIO aHAIN3a
JTAHHBIX IIPU IIPOBEICHUH HayYHBIX
HCCIeIOBaHNH

YMeTh: IIIaHUpOBaTh HAyYHbIE
SKCIEPUMEHTBI C HCTI0JIb30BAHUEM
METOJIOB MHTEJUIEKTYaJIbHOIO aHAIU3a
JTaHHBIX

Bnaners: HaBbIKaMU OIIEHKH
pe3yIabTaTOB, TOJTYIaeMbIX B
pe3yabTaTe UHTEIEKTYaIbHOTO
aHaM3a JaHHBIX




4. CTpyKTYypa ¥ coJep:KaHue TUCHUILIMHBI

®opMbI TEKYLIETO

CART

Bug . KOHTPOJIs
N HanmenoBanue TeMm 3aHATHI Oo0bem, HNurTepakTus,
Monayasb (pa3gea) | yueOHoi . Cemectp Bbanabl (HauMeHOBaHUe
(yueOHoO¥#i padoThI) q, q,
padoThI OLICHOYHOI0
cpeacTBa)
Monyns 1. Jlek. Tema 1. OCHOBHBIE TOHATHUS TPUHLIUIIBI 1 2 - CobecenoBanue
XpaHunuiia paboThl XpaHUIIHIL JAHHBIX
nanaerx, OLAP-
CHCTeMB’I Jlek. Tema 2. OCHOBHBIE MOHSATHUS TPUHIUIIBI 1 2 - CobecenoBanue
paboter OLAP-cucrem
JIek. Tema 3. Kmaccudukamus npu 1 2 - CobecenoBanue
MHTEJUIEKTYyaIbHOM aHalu3€e JaHHbBIX
IIp. Kiacrepuzanus npu UHTEIUIEKTYyaIbHOM 1 4 - Otuer no
aHaJN3e TaHHBIX MPaKTUYECKOH paboTe
Nel
CP Pabora ¢ JIGKIIMOHHBIM MaTEPHATIOM, 1 20 CobecenoBanue
MOATOTOBKA 3a/IaHUs IO MTPAKTUIECKON
paboTe K 3amnmTe
Monyns 2. Jlek. Tema 4. Knnaccudukaius Ha OCHOBE 1 2 - CobecenoBanue
ANTOpUTMBI anroputmoB D3, C4.5
MHTEJIEKTYalIbHOTO
AHAII3a 1 a};IHHX IIp. Knaccudukanus Ha OCHOBE aITOPUTMOB 1 2 - OTuyer no
ID3, C4.5 MpaKTUIECKOU padboTe
No2
Jlek. Tema 5. Knaccugukarus Ha OCHOBE 1 2 - CobecenoBanue
anroputma CART
IIp. Knaccugukaius Ha OCHOBE alropuT™Ma 1 4 - Oruer no

MpaKTU4EeCKON paboTte
Ne3




®opMbI TEKYLIETO

Bug . KOHTPOJIs
N HanmenoBaHnue TeM 3aHATHI Oo0bem, HNurTepakTus,
Monayasb (pa3gena) | yueOHoi . Cemectp Bbanabl (HauMeHOBaHUe
(yueOHOI#i padoThI) q, q,
padoThI OLICHOYHOI'0
cpeacTBa)
CP Pabora ¢ TeKIMOHHBIM MaTepHAIIOM, 1 20 CobecenoBanue
MOATOTOBKA 3a/1aHuUs 10 MPAKTUYECKON
paboTe K 3ammTe
Jlek. Tema 6. PerpeccuonHslii ananus npu 1 2 - CobecenoBanue
MHTEJJIEKTyaJIbHOM aHaJIN3€ JaHHbIX
Jlek. Tema 7. PerpeccuOHHBIN aHAJIN3 HA OCHOBE 1 2 - CobecenoBanue
HEHWPOHHBIX CETEN
IIp. PerpeccuonHbIil aHAU3 HA OCHOBE 1 2 - Otuer o
HEWPOHHBIX CETEH MPAKTUIECKON paboTe
No4
CP PaboTa ¢ JIeKIIMOHHBIM MaTepHAJIOM, 1 20 CobecenoBanue
MO/IrOTOBKA 3a/1aHuUs 1O MPaKTUYECKON
paboTe K 3ammTe
Jlek. Tema 8. PerpeccuoHHBIN aHAIN3 HA OCHOBE 1 2 - CobecenoBanue
anroputma CART
IIp. PerpeccuoHHBIN aHAIU3 Ha OCHOBE 1 4 - Otuer no
anroputma CART MpaKkTUYeCKon padbore
No5
CP Pabora c JIeKIIMOHHBIM MaTEPHUATIOM, 1 11,75 CobecenoBanue
MO/ATOTOBKA 3a/1aHus 10 MPAKTUYECKON
paboTe K 3ammTe
Jlek. Tema 9. AQdUHUTHBHBINA aHATTN3 HA 1 2 - CobecenoBanue

OCHOBeE ayiropuTMa Apriori




®opMbI TEKYLIETO
Bu . KOHTPOJIsSt
o HaumeHoBaHUe TeM 3aHATHIA Oonem, HNHTepakTuB, P
Monayasb (pa3gena) | yueOHoi . Cemectp Bbanabl (HauMeHOBaHUe
(yueOHOI#i padoThI) q, q,
padoThI OLICHOYHOI'0
cpeacTBa)
IIp. A HUHUTHBHBIN aHAIN3 HA OCHOBE 1 2 - Oruer no
anroputma Apriori MpaKTUYECKOU padboTe
Ne6
ITIA, 3auer |3auer 1 0,25 - 3auer
Hroro:; 108 -




5. O0pa3oBaTebHbIE TEXHOJIOTHHU

B pamkax wu3ydeHHs] TUCHUIUIMHBI «AHANU3 JAHHBIX» MPEIYCMOTPEHO HCIIOJIb30BAHUE
CJIEYIOIIMX 00pa30BaTEIbHbIX TEXHOJIOTUI!
® TEXHOJIOTHS TPATUIIMOHHOTO OOYUYCHHUS: JIGKIIUH U TIPAKTHYECKUE PAOOTHI;
® UHTEPaKTUBHBIC TEXHOJOTHH: MPOOIeMHAsT JTEKLIUS.

Tema 1. OcHOBHBIC TOHSTHS IIPUHIUIIbLI pa6OTBI XPpaHWJIMII JaHHBIX

VY4eOHbIe BOIPOCHI:

1. KoHnenus XpaHWIUIIA JTaHHBIX

2. Opranuzanusi XpaHWIHILIa JaHHBIX

3. OuncTKa JaHHBIX

4. AHanu3 JaHHBIX U3 XpaHWIHILA JAHHBIX
5. ®opMynupoBaHUE BHIBOJAOB

W3yuuB naHHy10 TEMY, CTYAEHT JOJIKEH:
UMETb MPE/ICTaBIEHUE O Ha3HAYEHUHU XPaHUJIMIL JAHHBIX U CIIOCO0ax MpPeCTaBICHUs B HUX
uHpOpMaLNH;
3HATh!
HOHATHE XPAaHWINIIE JAHHBIX;
HOHATUE BUTPUHBI JaHHBIX;
CHoco0bl OpraHu3aluyi XpaHWINIIA JaHHBIX;
CHocOObl OUYUCTKH JJTaHHBIX;
YMETb:
e Ha OocHOBE 0a3bl TaHHBIX (HOPMUPOBATH XPAHUIIUIIE TaHHBIX;
BJIaJI€Th HaBbIKAMMU:
® [0JIb30BaHMA yueOHOM U MOHOTrpadUUeCcKoil TUTepaTypoii;
e (opmupoBanus SQL-3anpocos st GOpMUPOBAHUS XPAHMIINILA TaHHBIX.

Tema 2. OcHOBHBIE TOHATHS NpUHIUIBI paboTel OLAP-cuctem

VY4eOHbIe BOIPOCHI:

1. MHOromepHasi MojieIb JaHHbBIX

2. Onpenenenue OLAP-cucrem

3. KoHuenTyanbHOe MHOTOMEPHOE MPECTABICHHUE
4. Apxurekrypa OLAP-cucrewm.

N3y4nB 1aHHYIO TEMY, CTYIEHT JOJIKEH:
MMETh MpPEACTaBICHUE O HA3HAYEHUHU, CTPYKTYpPE U OCHOBHBIX BBINOJHAEMBIX 3aJadax
OLAP- cucrem;

3HATh:

e pyasHayenue OLAP cucrem

e ctpykrypy OLAP cucrem

e 3anauu, pemaemele ¢ nomonibio OLAP cucrem
YMETh:

® BBIJIETATH 3a7auu, npucynme OLAP cucremam
BJAJIETh HaBBIKAMH.

e mnocTtaHoBkU TpeboBanuii kK OLAP 3agauam.

Tema 3. Knactepuszanus npu UHTEIIEKTYaJIbHOM aHAIN3E



Y4eOHbIe BONPOCHI:

. TIOHSITHE KJIAaCTEPU3AIMH JaHHBIX

. obmue ceenenus o6 anroputme k-means

. MaTEMaTHYECKHIA ammapaT aaropurMa k-means

. METPUKH, IPUMEHsIEMBbIC B alroputMe k-means

. BOIIPOC CXOJIUMOCTH QJITOPUTMA K JIOKAJTBHOMY PEIICHUIO.

DN B WN -

W3y4uB 1aHHYIO TEMY, CTYACHT JOJKCH:
MMETh MPEJICTABICHIE O HA3HAUYCHUH KIIACTEPU3AIMH TaHHBIX U MaTEeMaTHYEeCKOM armapare
anroputma k-means;
3HATh:
® TMOHSTHE KJIACTEPHU3AINH TAHHBIX
e MaTeMaTHYeCKHi ammapar aaropurma k-means
e po0JIEeMy CXOJIMMOCTH aJITOPUTMA K JIOKAJIbHOMY PEIICHHIO
YMETh:
® aHATM3WPOBATh peIIAEMYyI 3aJady JUIsi OIEHKH BO3MOXXHOCTH €€ pEIICHHS C
MCII0JIb30BaHKEM ajiropuTMa k-means
BJIAJETH HABBIKAMH.
® [MPUMEHEHHS aNTOpUTMa K-means JiIs perieH sl MPUKIIAIHBIX 3a/1a4.

Tewma 4. Kitaccuukanusi mpu HHTEIUICKTYaTbHOM aHAITN3€E JaHHBIX

VY4eOHble BOIPOCHI:

1. moHATHE KIacCU(PUKALUK JaHHBIX

2. 3a71a9¥ KJIacCU(PUKAIN

3. mpobneMbl KiacCU(pUKAUK JaHHBIX

4. 0030p MHTEIUIEKTYaIbHBIX AITOPUTMOB JIJISl KITACCH(PUKAIINN TaHHBIX

N3y4nB 1aHHYIO TEMY, CTYJIEHT JOJIKEH:
UMETb MPEJCTaBICHNE O HA3HAYEHUH U 3ajjayaX KilacCu(UKaIUKN JaHHbIX;
3HATH:
e Ha3HaueHUeE KiIacCU(PUKAIMHU TaHHBIX
® 33/1auyy, pelIaeMble ¢ MOMOIIBIO KJIacCU(PUKALUN JAHHBIX
YMETB:
®  BBIIENATH 337]a4, KOTOPBIE MOXKHO PEIIUTh C HOMOIIBIO KJIacCU(UKAIUH JaHHBIX
BJIAJICTh HABBIKAMM!
e aHaJmM3a 33jay Mo KIacCU(PUKALMU JaHHBIX.

Tema 5. Knaccudukanus Ha ocHoBe anroputMoB D3, C4.5

Y4eOHble BONPOCHI:

. obmue cBenenust 06 anropurme [D3

. MaTeMaTUUYECKU annapar anroputma ID3
. IPUMEP UCIOJIb30BaHMs anroputma [D3

. obmue ceenenus o6 anroputme C4.5

. MaTeMaTu4YecKui anmnapar airoputma C4.5
. IpUMep UCNoab30BaHus anroputma C4.5

AN DN BN WD —

W3y4uB naHHyIO TEMY, CTYAEHT JOJIKEH:
e UMETh NPEICTaBICHHE O MareMarudeckoM anmapare anroputmoB ID3, C4.5 u ux
Ha3HAaYeHUH;



3HATh:

Ha3zHaueHue anroputmMoB ID3 u C4.5

paznuuus Mexay anropurmamu ID3 u C4.5

YMETh:

npuMeHsATh anroputmel ID3 u C4.5 nid pemeHus npakTHYECKUX 3a/1a4 BIaJeTh HaBbIKAMHU

MAaTEMATUYCCKOIro MOACITIUPOBAHUA ACPECBLEB ITPUHATHA peI_HCHI/Iﬁ C IOMOIIBIO AJIT'OPHUTMOB
ID3, C4.5.

Tema 6. Kmaccudukanms Ha ocHoBe anroputmMa CART

VY4eOHble BOIIPOCHI:

1. o6mme cBenenus 00 anroputme CART

2. MmatemaTtuueckuii anmnapar anroputma CART
3. npumep ucnonb3oBanusd anroputma CART

W3yuuB nannyio Temy, CTYACHT JOJIKEH:

HMMETh MpeJCTaBIeHUE 0 MaTeMarnueckom anmapare anroputma CART u ero HazHaueHUH;
3HATh:

HazHaueHue anroputma CART.

YMETb:

npuMeHsATh anroput™ CART a1 pereHust npakTHYECKUX 3a/1a4

BJIQ/IETh HABbIKAMU

MAaTCMAaTUYCCKOTI'O MOACIUPOBAHHA JACPCBLECB IMPHUHATHA peH.ICHI/Iﬁ C IIOMOINBIO AJIroOpruTMAa
CART.

Tema 7. PerpeccrOHHBIN aHAJIN3 NPYU UHTEIUICKTYaJIbHOM aHAJIM3€ JaHHBIX

VY4eOHbIe BOIPOCHI:

1. HOHSATHE PErpeCcCUOHHOTO aHAIMN3a JaHHBIX

2. 3a/1a41 PEerpecCHOHHOTO aHaN3a

3. 1po0sIeMbl pErpecCHOHHOTO aHAJIN3a TaHHBIX

4. 0030p MHTEIUIEKTYaITBHBIX AITOPUTMOB JIJIsl PETPECCHOHHOTO aHAIIN3a JaHHBIX

N3y4nB 1aHHYIO TEMY, CTYJIEHT JOJIKEH:

VMMETH NIPEJCTaBICHUE O HA3HAYCHUU U 3371a4aX PErPECCUOHHOI0 aHAIN3a JaHHBIX;

3HATH:

HA3HAYCHHUE PETPECCHOHHOTO AHAIN3a JAHHBIX

3a/1a4y, pelIaeMble ¢ IIOMOIIBIO PErPECCUOHHOIO aHAIN3a JaHHbIX

YMETB:

BBIJICIIATH 337]a4H, KOTOPBIE MOKHO PEIINTH C IIOMOIIBIO0 PETPECCUOHHOTO aHAIN3a JaHHBIX
BJIAJICTh HABBIKAMHU

aHaJIM3a 3a/1a4 110 PErpeCCUOHHOMY aHAJIU3y JNaHHBIX

Tema 8. PerpeccroHHbIl aHAJIN3 HA OCHOBE HEMPOHHBIX CETEN
Y4eOHbIe BONPOCHI:

1. oOmme cBeneHust 00 HEHPOHHBIX CETSIX

2. MaTeMaTUYECKHH armapar HEHPOHHBIX CETEN

3. npuMep UCIOIB30BaHU HEMPOHHBIX CETEH

N3y4nB 1aHHYIO TEMY, CTYJIEHT JOJIKEH:



WMETh MPEACTaBICHHUE O IMPOBEICHUU PETPECCHMOHHOI0 aHalh3a JAHHBIX C TMOMOIIBIO
HEHUPOHHBIX CETEM;
3HATh:
® Ha3HAYCHHE HEHPOHHBIX CETEH
YMETh:
® HCIOJIb30BaTh HEHPOHHBIE CETH JJIsI PEIICHUS 3a7a4 PErpeCCUOHHOrO aHaIu3a
BJIAJIETh HaBbIKAaMH
® MaTEMaTHYECKOI0 MOACIIMPOBAHUS UCKYCCTBEHHBIX HEUPOHHBIX CETEH.

Tema 9. Perpeccronnsliii ananu3 Ha ocHoBe anroputma CART

VY4eOHble BOIIPOCHI:

1. matematnueckuii anmnapat aaropurma CART

2. npumep ucnonb3oBanus aiaroputMa CART nns pemenust 3amad  perpec-CHOHHOTO
aHaJM3a JIaHHBIX

W3y4uB AaHHYIO T€MY, CTYAE€HT JIOJIKEH:
3. UMeTh MpejacTaBiIeHUE O BO3MOXHOcTU npumeHeHust anroputmMa CART mus pemenus
3ajlay perpecCHOHHOIO aHaIN3a JaHHbIX
3HATh!
e HazHaueHue anroputma CART.
YMETh!
e npumeHaTh aroput™ CART nis pemeHus npakTHYecKux 3a1a4y
BJIa/IETh HAaBbIKAMU
® MaTeMaTH4YECKOr0 MOJEIMPOBAHUS JEPEBbHEB MPHUHATHUS PELICHUN C MOMOILBIO alIropuT™Ma

CART

Tema 10. A¢pduHUTHBHBIN aHAIN3 HA OCHOBE alropuT™Ma Apriori

Y4eOHble BONPOCHI:

1. obuue cBenenust o0 anroputme Apriori

2. MaTeMaTHYeCKUH anmapar aaropurma Apriori
3. mpuMep UCMOIb30BaHUS aNropuT™Ma Apriori

W3y4uB naHHy1o TeMy, CTYAEHT JOJIKEH:
UMETb MPEJCTABICHUE O MAaTEMAaTHUYECKOM aflapaTe aaropuTMa Apriori ¥ ero Ha3HaueHUH,
3HATh!
e Ha3HaueHUe aJropuTMa Apriori.
YMETh:
® [IPUMEHATH AJITOPUTM Apriori AJisl perIeHus MPaKTHUECKUX 3a1a4
BJIa/IETh HAaBBIKAMU
® MaTeMaTHYeCKOro MOJEIMPOBAHUS alropuT™Ma Apriori

6. MeToaunuyeckue YKazaHus MO 0CBOCHHUIO NUCHUIIJIUHBI
Tema 1. OCHOBHBIC IOHSATHS MMPUHIUITBI paGOTBI XpaHWJIAI JaHHBIX

ITpu ocBOeHUM TEMbI HEOOXOAMMO:
® U3y4UTh YUeOHBIN MaTepua;
® AKIEHTHPOBATh BHUMAHUE HA OHATUY XPAaHWINIIE JAHHBIX;
® [IOHATH CIIOCOOB! (POPMHUPOBAHUS XPAHUIIHIL TaHHBIX;



MOHSITh MPUYHHEI, 10 KOTOPHIM aHAIN3 JaHHBIX yI0OHEE MPOU3BOIUTEH C HCIIOIH30BAHHEM
XpaHUJIMILA JaHHBIX

Tema 2. OcHOBHBbIE OHATHS NpuHIUIBI padoTel OLAP-cuctem

ITpu ocBoeHMM TeMbI HEOOXOAMMO:
U3yYUTh YU€OHBII MaTepual TeMbl;
aKLIEHTUPOBATh BHUMaHUE Ha 3a/1a4ax u crpykrype OLAP cucrem;

HeoOxouMo moHATEH 12 mpaBwit Kogaa u 00paTuTh BHUMaHUE O HATUYHUU JTOTIOTHUTEILHBIX
npasui Kogna;
noHATh paznuuust OLAP-cuctem: MOLAP, ROLAP u HOLAP.

Tema 3. Kitactepu3zainus pyu HHTEIJICKTYIbHOM aHaIU3€e

[Ipu ocBOCHMM TEMBI HEOOXOIUMO:

U3YYHTh y4eOHBINM MaTeprail TEMBI;

AKLIEHTUPOBATh BHUMAaHUE HA MOHATUHU KJIaCTE€pU3aLUU JaHHBIX;
AKIICHTHPOBATh BHUMAHNC HAa MAaTCMAaTUYCCKOM amIapare aaropurma k-means;

MOHSTh, YTO TOJy4aeMasi ¢ MOMOIIbI0 K-means KjlacTepHasi CTpyKTypa HE BCErja sBIseTCs
ONTHMAIBHOM.

Tema 4. KJ'IaCCI/I(bI/IKaI_[I/IH IIPpU UHTCJUICKTYAJIbHOM aHAJIN3€ JaHHBIX

HpI/I OCBOCHHH TCMbI HCO6XO,Z[I/IMOZ
HU3YYIUTH y‘le6HBII71 MaTcpHral TCMbI;
AKICHTUPOBATh BHUMAHHC HaA 3a/la4aX, pCIIACMbIX C IIOMOIIbIO KJ'IaCCI/I(l)I/IKaHI/II/I JaHHBIX,

aKIIEHTUPOBAaTh BHUMAaHUE Ha pa3NU4usg MEXAYy KiacCcupUKalueld H KiacTepu3aluei
JTAHHBIX.

Tema 5. Knaccuduxanus va ocHose anroputmos D3, C4.5

[Ipu ocBOCHNM TEMBI HEOOXOIUMO:
U3YYHUTh yUeOHBIH MaTepra TEMBI;
aKLIEHTUPOBATh BHUMAHUE HA pa3inuusix Mexay anroputmamu ID3 u C4.5

aKIEHTUPOBAaTh BHUMaHMUE Ha MpoOJieMe MOCTPOSHHUS ONTHMAJIbHBIX KJIACCH(PHUKAIIMOHHBIX
Mojienel ¢ nomoibio anroputmos ID3 u C4.5.

Tema 6. Knaccuduxanus va ocaose anroputma CART

[Ipu ocBOCHMM TEMBI HEOOXOIUMO:

U3YYHTh yUeOHBIH MaTepral TEMBI;

aKIIEHTUPOBATh BHUMaHue Ha pa3innuuax mexay anroputMamu CART, ID3 u C4.5
aKIIEHTUPOBATh BHUMAaHNE HA KPUTEPUN ONTUMAIBLHOCTU pa30MeHHs] MHOXKECTBA PEIICHUH B
KaXJIOM U3 y3JI0B KIaCCU(PUKAIIMOHHON MOIEIIH.

Tema 7. PerpeCCHOHHBIﬁ AHAJIN3 TIPU UHTCIUICKTYAJIbHOM aHAJIM3C JaHHBIX

ITpu ocBOeHUM TEMbI HEOOXOAMMO:
U3yYUTh YU€OHBII MaTepua TeMbl;

AKIICHTUPOBATh BHUMAHHUC Ha 3aJavaX, PCIIACMbIX C IMMOMOMIBIO PETPCCCHUOHHOI0 aHaJIM3a
JaHHBIX,



aKLIEHTUPOBATh  BHUMAHWE Ha  pPAa3juuyusi MEXKIY  PErpeCCUMOHHBIM  AHAIU30M,
KJIacCU(pUKaLMed 1 KiIacTepu3aIieil TaHHbIX.

Tema 8. PerpeccruoHHBIN aHaIN3 HA OCHOBE HEHPOHHBIX CETEN

ITpu ocBoeHMM TeMbI HEOOXOAMMO:
U3yYUTh YU€OHBII MaTepual TeMbl;
aKIEHTUPOBATh BHUMAHUE HA CIIOCOOBI 00yUYeHHS HEHPOHHBIX CETEH;

AKIIEHTUPOBATh BHUMAaHHE Ha TPeOOBAaHUAX K 00ydJaromiell BRIOOPKE JaHHBIX, IPUMEHSIEMOM
JUUISl HACTPOMKHU HEUPOHHOM CETH.

Tema 9. Perpeccuonnslil aHanu3 Ha ocHoBe anroputMa CART

[Ipu ocBoeHHH TeMbl HEOOXOIUMO:

U3YYHTh y4eOHBIN MaTepual TEMBI;

aKIIEHTUPOBATh BHUMAaHNE Ha TpeOOBaHUAX K 00ydaroliel BHIOOpPKE JaHHBIX, IPUMEHSIEMOM
JUTSL TIOCTPOCHUS JIEpeBa MPUHSITHS PEIICHU ¢ ucroyb3oBanueM anroputma CART.

Tema 10. AbuHUTHBHBIN aHAIN3 HA OCHOBE aliropuT™Ma Apriori

IIpu ocBoeHMM T€MbI HEOOXOIUMO:
U3YYMUTh YyU€OHBIH MaTepHas TEMbI;
aKLEHTUPOBAaTh BHUMAHHUE HAa OOBEKTHBHBIX U CyOBEKTHBHBIX METPUKAX, IPUMEHSEMBIX B

anroputme Apriori

7. OneHo4YHbIe CpeacTBa

7.1. ITacnopT O1lIeHOYHBIX CPEACTB

Cemect Kon xoHTpO/THpYEMO# KOMIIETEHIMHT HanmenoBanue
P (1M ee 4acTH) OLICHOYHOI'0 CPeaCTBa
1 I1K-3, I1IK-4 CobOecenoBanue

[IpakTryeckue 3aganust Nel-6
Dk3aMeH (MUCbMEHHO)

7.2. TunoBblie 3alaHusl WM UHBIC MaTEepUalibl, H806X0}II/IMbIe AJIA TEKYHIETr0 KOHTPOJIsA

7.2.1. IIpakTiueckas pabora

(HaumeHOBaHUE OYEHOYHO20 CpedCmsa)

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

IIpaktuyeckas padora Ne 1. Knacrepusanus npu HHTEUIEKTYalIbHOM aHAIN3€ JaHHBIX
B cootBercTBUM ¢ HOMEpPOM BapuaHTa CreHEpPUpPOBaTh JaHHbIE, Ha KOTOpPBIX OyIeT

TCCTUPOBATHCH pa60Ta aJiropurMa k-means.

Bapuants! 3a1annii:
1 BapuanT: VY 3anuceii 1omkHO ObITh 3 mapametpa. IlepBolif u3mensiercst B nuanasone [0,1;

5], Bropoit mapamerp — B auanazose [0,1; 3], Tpetuil mapaMerp MOXXET NPUHUMATh 3HAYEHUS —
10%, 20%, 80%, 90%.



2 BapuanT: Y 3ammceit 10ypkHO OBITh 3 mapametpa. [lepBorit usmensiercs B quamnaszone [0,01;
1], Bropoit mapamerp — B auanasose [1; 300], Tpetuil napaMeTp MOKET NPUHUMATh 3HAYCHUS —
Camapa, TonbsaTTu, YanaeBck.

3 Bapuanr: [lepsiii m3mensiercs B auamnazone [0; 1], BTopoit mapamerp — B quana3oHe [-2;
2], Tpetuit mapaMeTp MOKET IPUHUMAThH 3HAYCHUSI — 1A UJIH HET.

4 Bapuanr: [lepbiii u3mensercs B quamnaszone [-10; 1], Bropoii napamerp — B auana3one [1;
2], TpeTuil mapamMeTp MOXKET MPUHUMATh 3HAYEHUS] — OTPULIATEIbHOE 3HAUYEHUE, MOJIOKHUTEIHLHOE
3HAYCHHE.

3. Ha mo0oMm wu3BeCTHOM OOBEKTHO-OPUEHTUPOBAHHOM S3BIKE MPOTPaMMHUPOBAHUS
pazpabotrarb NporpaMMmy, Ha TMPAKTUKE PEAIM3YIOLUIYI0  BBIIOJHEHHUE  KJIACTepU3AIUHU
CT€HEPUPOBAHHBIX JIaHHBIX IO aNropuTMy k-means ¢ NpuUMEHEHHEM HE MEHee JBYX METPHK
(mampumep, EBkImmoBa paccrosiHue W paccTosiHue ManxdTTeHa). B mporpamme noipkHa OBITH
PEelyCMOTPEHa BO3MOXKHOCTb (DUKCHUPOBAHUS TOCIE KaXAOW HTEpaluyd alropuTMa CYMMBbI
KBaJPaTOB OIMOOK U KOOPJAUHAT LICHTPOUIOB.

4. OTBETUTH HAa KOHTPOJBHBIE BOIIPOCHI

1. Oxapaktepu3yiTe Tarbl BRINOTHEHHS anropuTMa k-means.

2. Kakumu 1aHHBIME HEOOXO0IMMO 00J1agaTh 71 3amycka anropurma k-means?

3. Kakue MeTpuKy onpeieneHus pacCTOSTHUN MTPUMEHSIOTCS B anroputMe k-means?

4. B uem 3akitoyaeTcsi peKypCUBHOCTh aliropuTMa k-means.

5. 1o kakuM mapaMeTpam MPOU3BOAUTCS OCTAHOBKA BHITIOJHEHUS aropuTMa k-means?

[IpakTuueckas padora Ne 2. Knaccudukanuus Ha ocHoBe anroputmos [D3, C4.5

B cooTBercTBMM ¢ HOMEpPOM BapuaHTa CreHEpUpOBaTh JaHHbIE, HA KOTOPBIX OyneT
TECTUpOBaThCs padora anropurMma ID3.

BapuanTs! 3ananuii:

1 Bapwuanr: [lepBrrii arpulyT MoxeT npuHUMath 3HadeHus: A, B, C, D, E. Bropoii arpulyt
MOYKET MPUHUMATh 3HAUEHUs: /1a, HeT. TpeTuii aTpuOyT MOXKeT MPUHUMATh 3HAUCHHsI U3 IMana3oHa
[0, 600]. YeTBepThIii aTprOYT MOXKET MPUHUMATH 3HaYeHUs U3 nuarnaszona [0, 0.9]. [IaTeiit atpudyT
MO-KeT MPUHUMATh 3HaueHus: 6, 7, 10. BrpixonHoi arpulyt mMoxxer npunumars 3HaueHus Cl, C2,
C3, C4, C5. Habop maHHBIX TOJDKEH coepkaTh He MeHee 40 3amucei.

2 Bapuant: IlepBblif arpuOyT MOXeT NPUHUMATh 3HAuUeHHs: OJIOHJIUHKA, OpIOHETKa,
HIaTeHKa, pbhkas. Bropoil aTpuOyT MokeT NpUHUMAaTh 3HaYEHUS: Ja, HeT. TpeTuit arpudyT MOXKeT
NpUHUMATh 3HaueHUs u3 nuanasona [160, 185]. UeTrBepThlil aTpuOyT MOXKET IPUHUMATh 3HAUEHUS
0, 1, 2, 3. Tlareiit arpudyT MoxeT npuHuMath 3HaueHus: 80, 90, 100. BrixonHoil aTpulyT MoXkeT
npuauMath 3HaueHus C1, C2, C3, C4. Habop naHHBIX TOJDKEH cofepkaTh He MeHee 40 3amuceil.

3 Bapuanr: IlepBblif aTpuOyT MOKET IPUHUMATh 3HAUYEHUS: CTPENIOK ], CTPENIOK2, CTPeNnok3,
cTpenok4, ctpenokS. Bropoil arpulyT MokeT NpUHUMaTh 3HaUYEHHs: Hape3HoH, rinagkuil. Tperuit
aTpuOyT MOJKET MPUHUMATHh 3HauYeHUs U3 AuanaszoHa [50, 95]. YUerBepthlil aTpuOyT MOXKET
npunuMath 3HadeHus 100, 150, 200. IIarenii atpubyT MoxkeT npuHMMaTh 3HaueHus: [500, 800].
Beixomnoii atpubyt moker mpuHuMaTh 3HaudeHus Cl, C2, C3, C4. HaGop naHHBIX [TOJDKEH
cozaepxath He MeHee 40 3anuceil.

4 Bapuanrt: IlepBblit aTpuOyT MOXET IPUHUMAThH 3HAYEHUS: Cpe/iHEee, CpeIHe-CIeIHaIbHOE,
BhICIIIEE HE OKOHYEHHOE, BBICILIEE, JiBa BhICIINX. BTOpOil aTpulyT MOXXeT NMPUHUMATh 3HAYCHUS U3
nuana3ona [18, 50]. Tpetuit aTpubyT MOXKeT MpUHUMATH 3HAYEHUS 1a, HET. YeTBepThlil aTpulyT
MoXxeT npuHuMath 3HaueHus 0, 1, 2, 3. YerBepThlii aTpulOyT MOXKET NMPUHUMATh 3HAYCHUS W3
nuamnaszona [50, 100]. BeixogHoit atpubyt moxketr mpuHumath 3Hauenus Cl1, C2, C3, C5. HaGop
JAaHHBIX JIOJDKEH cofiepkaTh He MeHee 40 3amucei.

2. Ha mo00oM UW3BECTHOM OOBEKTHO-OPUEHTHPOBAHHOM SI3bIKE IMPOrPaMMHUPOBAHUS
pa3paboTaTh HporpaMMy, Ha MpPAaKTUKE pealu3yIoOUlyl0 BbIOJHeHHWE airoputma ID3 ¢
HCIIOJIb30BaHUEM CT€HEPUPOBAHHBIX TAHHBIX.

3. OTBETUTH Ha BOIIPOCHI ISl KOHTPOJIS

1. OxapakTepusyiTe dTanbl BHITOTHEHUS anroputma [D3.




2. Kakumu 1aHHBIMH HEOOXOIMMO 001a1aTh s 3amycka anroputMa [D3?

3. [lo xakoMy KpUTEpHUIO ONpeAessieTcs YCIOBHE pa30MeHHs B TEKyIIeM Yy3Je JaepeBa
peUIEHU MOCTPOCHHOTO C TOMOIIIbIO anroputma [D3?

4. B uem 3akioyaeTcs peKypcuBHOCTh anroputma [D3.

5. Ilo kakuM mapaMeTpam MPOU3BOJUTCS OCTAaHOBKA BBIMTOJIHEHMS ainroputMa [D3?

4. Ha m000M W3BECTHOM OOBEKTHO-OPUEHTHUPOBAHHOM S3BIKE MPOTPAMMHUPOBAHUS
pazpaboTarh MpOrpaMMy Ha TMPaKTUKE pealu3yIoUlyl0 BblnoidHeHHe anroputmMa C4.5 ¢
MCII0JIb30BAaHUEM CT€HEPUPOBAHHBIX TAHHBIX.

5. CpaBHUTBH OCTPOCHHBIE IEPEBbA MPUHATHS pelieHui o aroputmy ID3 u C4.5

6. OTBETUTH Ha BOIIPOCHI JIsl KOHTPOJIS.

1. OxapakTepu3yiTe 3Tarbl BbIIOIHEHUS anroputMa C4.5.

2. Kakumu 1aHHBIME HEOOXO0IMMO 00JIaaaTh s 3amycka anropurma C4.5?

3. Ilo xakoMy KpHUTEpHUIO OIpEAeNsieTcs] yCIOBUE pa30MeHHs B TEKYIEM y3Je JepeBa
pelIeHni TOCTPOEHHOT0 ¢ OMOoUIbI0 anroputma C4.5?

4. B yeM 3aKiII04aeTcs peKypCUBHOCTh ajiroputma C4.5.

5. Ilo xakuM napaMeTpam NMPOU3BOAUTCS OCTAHOBKA BhINOJIHEHUS anropurma C4.5?

6. B uem oTiinuus anroputMoB D3 u C4.5?

[IpakTuueckas pabora Ne 3. Knaccudukauus Ha ocHoBe anroputma CART

1. JlarHble, Ha KOTOPBIX OyneT MpoBOAUThCs TecTupoBanue anropurMa CART Heo6xoanmo
B3STh U3 MPEIbIAYIIEH MPaKTUYECKOH paboThlI.

2. Ha m000M W3BECTHOM OOBEKTHO-OPUEHTHPOBAHHOM SI3BIKE MPOTPAMMHUPOBAHUS
pa3zpaboTarh mporpaMMy Ha TMpakTUKe peaiu3yromnryto BeimonHeHue anroputma CART c
MCIIOJIb30BaHUEM CT€HEPUPOBAHHBIX JTAHHBIX.

3. CpaBHUTH NOCTPOCHHBIE JePEBbs MPUHATHS pernenuii mo anropurmy ID3, C4.5, CART

4. OTBETUTH Ha BOIIPOCHI JJIsl KOHTPOJIS.

1. OxapakTepusyite 3Tansl BoionHeHus anropurma CART.

2. Kakumu g1aHHBIMH HEOOXOAUMO 001anath 11 3amycka anroputma CART?

3. Ilo KakOMy KpUTEpHUIO ONpeJeNnseTcs YCIoBUE pa3OMeHMs B TEKYyIEM y3Jie JepeBa
penieHui moCTpPOeHHOTO ¢ moMotisto anroputMa CART?

4. B uem 3akimouaercs peKypcuBHOCTh anroputma CART.

5. I1o kakuM mapameTpam MPOU3BOAUTCS OCTAaHOBKA BhIMOIHEHUs anroputma CART?

6. B uem omimnuus anroputmoB CART u C4.5?

ITpakTuyeckas pabora Ne 4. PerpeccnoHHbIM aHAIN3 HA OCHOBE HEMPOHHBIX ceTei

1. JlanHBIE, Ha KOTOPBIX OyAET MPOBOJUTHCS TECTUPOBAHUE HEHPOHHBIX CETEH HEOOXOAMMO
CT€HEepUpPOBaTh CIeIyIoINUM 00pazoM. BeiOpars GyHKIHIO ¢ ABY-MS HE3aBUCUMBIMU MIEPEMEHHBIMU
y= f(x1, x2). Ilpu pa3nsix 3Hauenus x1, x2 paccuutath 3HaueHus y. [IpuHsATh 3HaYeHUs X1, X2 —
BXOJHBIMH CUTHAJIAMU HEUPOHHOM CETH, @ Y — BBIXOJHBIM CUTHAJIOM.

2. Ha mo00M U3BECTHOM OOBEKTHO-OPMEHTHPOBAHHOM SI3bIKE IPOrPaMMHUPOBAHUS
pa3paboTaTh MporpamMmy Ha MPAKTUKE PEaTH3YIOLIYI0 BBIMOJIHEHUE MTPOCTeHIei HepoHHOI ceTH ¢
HCIIOJIb30BaHUEM CT€HEPUPOBAHHBIX JIaHHBIX.

3. IlocTpouTh KOHTYPHYIO IUarpaMmy HcxoqHoi ¢pynkuuu y= f(x1, x2) (Harpu-mep B cpene
Mathcad) . IloctpouTh aHaJIOTMYHYIO KOHTYpPHYIO JUarpamMmy IO JaHHBIM T€HEpUPYEMBIX
HEHpOHHOM ceThbio. CpaBHUTH 00€ KOHTYPHBIX JHArPAMMBI.

4. OTBETUTH Ha BOIPOCHI 111 KOHTPOJIA.

1. Oxapaktepu3yiiTe NOHIATHE PETPECCUOHHBIN aHAIN3.

2. OnummTe 001U alropuT™ padboThl ¢ HEHPOHHBIMU CETSIMH.

3. Kakue cymecTByOT TUIIBI HEHPOHHBIX cEeTeM?

4. HazoBuTte peKOMeHIallMu MO BBIOOPY CTPYKTYPY HEHPOHHBIX CETe B 3aBUCHMOCTH
OT pelaeMoiu 3a7auH.



[IpakTrueckas padota Ne 5. Perpeccronnsblii aHaim3 Ha ocHoBe anroputmMa CART

1. JlanHble, Ha KOTOPBIX OyneT MpoBoAuThCs TecTupoBanue anropurMa CART Heo6xoanmo
Cr€HEepUpOBaTh ClIEAYOUIMM 00pa3oM. BbiOpaTh GyHKILHMIO ¢ IBYMs HE3aBUCUMBIMU NI€PEMEHHBIMU
y= f(x1, x2). [Ipu pa3ubix 3HaueHus xl, x2 paccuurath 3HaueHus y. [IpunATe 3HaueHus x1 —
3HA4YEHUSIMHU IIE€pBOro aTrpudyTa, 3Ha4eHUs X2 — 3HAYEHUSMHU BTOPOro aTpulOyTa, a y — METKaMu
KJacca.

2. Ha mo00M WH3BECTHOM OOBEKTHO-OPUEHTHUPOBAHHOM fA3bIKE IPOrpaMMUPOBAHUS
pazpaboTarh IporpaMMy Ha MpaKTUKE peanusyroulyto BbinoiaHeHue ainroputmMa CART ¢
UCIIOJIb30BAHUEM CT€HEPUPOBAHHBIX TaHHBIX.

3. [loctpouTh KOHTYpHYIO tuarpammy ucxonHou pyunkmun y= f(x1, x2) (Hanpumep B cpeze
Mathcad) . IlocTpouTh aHaNOrMYHYIO KOHTYPHYIO IUarpamMMmy [0 HpaBWIaM BbIAEICHHBIM W3
MIOCTPOCHHOTO JiepeBa penieHnil. CpaBHUTH 00€ KOHTYPHBIX THArPAMMBI.

4. OTBETUTH Ha BOIPOCHI [yl KOHTPOJIS.

1. OxapaktepusyiTe MOHATHUSI PETPECCUOHHOTO aHAJIN3a JAHHBIX.
2. Oxapakrtepu3zyite 3Tarbl BbinoaHenus anroputma CART.
3. HazoBute npuuuHsbl, 10 KOTopbiM aaroput™Msl ID3 u C4.5 HE MOTyT NpUMEHSTHCS
JUI PErPECCUOHHOI0 aHaJIM3a JaHHbIX?
4. B uem 3akiouaercs pekypcuBHOCTh anroputma CART.
5. Ilo kakuM napameTpaM IPOU3BOJUTCS OCTaHOBKA BhINoyIHEHUA anroputma CART?

[IpakTuueckas pa6ora No 6. AQpPUHUTHBHBIN aHAIN3 Ha OCHOBE aJlropuTMa Apriori

1. BwiOpaTh mpeameTHyr 001acTh, B KOTOPOH BO3MOXKHO TpUMeHEHHe ap(UHUTHBHOTO
aHanu3za U creHepupoBaTh He MeHee 100 TpaH3akuMii, COAEp)KalIMX HE MEHee 25 pa3IuyHbIX
IPEIMETOB.

2. Ha mo00M U3BECTHOM OOBEKTHO-OPUEHTHPOBAHHOM SI3bIKE IMPOrPaMMHUPOBAHUS
pazpaboTaTh mporpamMMmy, Ha TMPAKTUKE PEATU3YIONIYI0 BBITIOJHEHUE ainroputMa Apriori ¢
UCIIOJIb30BaHUEM CTEHEPUPOBAHHBIX TAHHBIX.

3. OTBETUTH Ha BOIPOCHI JJIs1 KOHTPOJIS.

1. Oxapakrepu3syiiTe noHsATHE aQPUHUTUBHOTO aHATIN3A

2. OxapakTepusyuTe anroputM Apriori.

3. Kakue mnapameTpbl MOXeET 3a/aBaTh AaHAJUTHK JJs YNPaBIEHUS MPOIEC-COM
BBITMIOJTHEHUS allrOpUTMa Apriori.

4. Kakue O0OBEKTHBHBIE U CYOBEKTUBHBIE METPUKHM MPUMEHSIOTCA Ul OLIEHKU
aCCOLIMAaTUBHBIX IPaBUII?

5. Yto sBIsIeTCs pe3ysIbTaTOM BBIIIOJIHEHUS alroputma Apriori?

TpebdoBanus k opopmiIeHUIO
OTtuer noikeH coepxaTh MOAPOOHOE OMHcaHWE (BKIKOYAs WIUIIOCTPATUBHBIA MaTepui)
NIOCJIE0BATENBHOCTH IEHCTBUM, IPOAETIAaHHBIX CTYACHTOM JIJIsl BBIIIOJIHEHNUS 3aJaHUM.

IIpoueaypa oueHuBaHUSA

Or11eHKa BBIMOTHEHHON paOOTHI TPOBOUTCS 11O KPUTEPHUSIM:

. Hanmuue Bceil cymecTBeHHON HHpOpMAIUH 10 paboTe

. TOYHOCTB ¥ MOJTHOTA MPEAOCTABISEMbIX CBEICHUM

. HempoTtuBopeunBocTh mpuBo 1Mo nHOpMamu

. [IpaBUILHOCTH UHTEPMIPETALIMA U BHIBOJIOB, KOTOPBIE CIEIAHBI 10 Pe3yJIbTaTaM padoThI
. CTeneHp AJOCTUKEHUS CTYA€HTOM MOCTaBJICHHOM 11eNn

. OG0CHOBaHHOCTH MPUMEHSIEMOTO PEIICHUS

. 'pamoTHOCTH (comepkaTenbHas) UCIIOJIb3yEeMbIX (DOPMYITHPOBOK
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KpuTtepun oneHKH 32 0T4eThI 10 NPAKTHYECKUM padoram:
® OIICHKA «OTJIMYHO)» BBICTABIIAETCS CTYJIEHTY, €CJIM OH BBIIOJIHUI paboTy B MOJIHOM 00BEME



¢ coOI0IeHHeM HEOOX0IMMOM TIOCIISIOBATEIFHOCTH IESHCTBHM; aKKypaTHO, YETKO U 0e3
OH_II/I60K BBITIOJIHUII OTYECT, BBIBO I/IC‘-IepHLIBaIOH_II/Iﬁ 148 ,Z[OKaBaTCJIBHI:H\/JI. HpI/I 3alIUTC OTUYECTA
OTBETHUJI Ha BCE BOMPOCHI 10 TEME; XOPOIIIO OPUCHTHPYETCS B MaTepHaIe, yMEeT
onpez[eJme B3aUMOCB3b q)aKTOPOB 1 UX BJIMSIHUC HA KOHC‘IHyIO b, yMeeT rpa(bnquKI/I
0TOOpa3uTh BaKHEHIINE (DYHKIIMOHALHBIE 3aBUCUMOCTH,

OIICHKA «XOPOIII0» BBICTABIIACTCS CTYACHTY, €CJIM OH BBIOJIHIII padOTy B ITOJIHOM 00BbEME C
CcOoOII0AeHHEM HEOOXOIMMOM MOCIIEN0BATENHLHOCTH AEHCTBUM; O€3 OIINOOK BEIITOIHHII
OTYET, BBIBOJI McUepIbIBaromwid. [Ipu 3amure oryera Xopomio pa3oupaercsi B MaTepuaie, Ho
HE YBEPEH M HETOJHO OTBEeYaeT Ha BOMPOChl. CITIOCOOHOCTH K 0000IIEHUIO TPUIMHHO-
CJICZICTBEHHBIX CBSA3€H Ba)XHEUIINX (paKTOPOB BhIpa)K€HA HEAOCTATOUHO;

OIICHKAa ((YI[OBJIGTBOPI/ITGJIBHO» BBICTABJIACTCA CTy,Z[eHTy, €CJIN OH BBIITOJIHUII pa60Ty HEC
MOJTHOCTHIO, HO 00EM BBITIOJIHEHHOW YaCTH TaKOB, YTO MO3BOJISIET MOJIYYUTh MPABUIbHBIC
p€3y.HBTaTLI 1 BBIBOJbI; BBIIIOJITHECH C HecyH_IeCTBCHHbIMI/I 3aMCUYaHUSIMU. BLIBOI[ 110 pa60Te
HE PacKphIBaeT CyTH paboThl. BiajeHne MoHATUIHBIM anmapaToM TeMbl HEJOCTaTOYHbI,
OIICHKA «HEYJIOBJIETBOPUTEIHHOY BBICTABISETCS CTYICHTY, €CIIU OH BHITIOJIHIII paboTy HE
IIOJIHOCTBIO NJIN O6”I>€M BI)IHOJIHGHHOfI qacTu pa6OTI)I HEC I1I0O3BOJISICT COCIIATh HpaBI/IJ'II)HI)IX
BBIBOJIOB. B 0TBeTax Ha BONpOCH! eCTh rpyObie omuOku. HeT 3HaHMs NpUHIMIHATBEHBIX
TeopCTI/IquKI/IX HOJIO)KCHI/Iﬁ TCMBI.

7.3. OneHo4Hble cpeacrea Jis l'[pOMC)KyTO‘-IHOﬁ aTreCTalum Mo UMTOoraMm OCBOCHHUSA

JAUCHUILIHHBI

7.3.1. Bonpochl K IPOMEKYTOYHOM aTTeCTALNH

Cemectp 3
Ne
o/ Bonpocsl k 3auery
1 | KoHuenuus ¥ opraHu3anusi XpaHWiInIa JaHHbIX.
2 | MHoroMepHasi MOJIeITb IaHHBIX.
3 | Onpenenenue u apxurekrypa OLAP-cucrem.
4 | 3ajayM HHTEIUIEKTYaJIbHOTO aHAJIN3a IAHHBIX.
5 | IlpakTnueckoe NpuMEHEHHE MHTEIEKTYaIbHOIO aHAJIN3a JaHHBIX.
6 | Mojenu MHTEIEKTYaIbHOTO aHAIN3a JJAHHBIX.
7 | Meroasl Data Mining.
8 | Metoaa nocTpoeHusl 1epeBbEeB MPUHATH peIIeHHUH.
9 | AJITOpUTMBI IIOMCKA aCCONMATHBHBIX IPABUIL.
10 | Heunepapxuyeckue alrOpUTMbI KJIACTEPU3ALIH.
11 | HeueTkas JIOTHKA B MHTEJJICKTYAJIbHOM aHAJIN3€ JAHHBIX.
12 | I'eneTHyecKye aITOPUTMBI B MHTEIUICKTYAJIbHOM aHAJIN3€ TaHHBIX.
13 | HeiipoHHBIE CETH B MHTEIIEKTYaJIbHOM aHAJIM3€ JaHHBIX.
14 | AnroputMm k-means B MHTEJUIEKTYaJIbHOM aHAJIM3€ JAHHBIX.
15 | AsnroputM C-means B MHTEIUIEKTYaJIbHOM aHAJIU3€ IAHHBIX.
16 | Anroput™m Apriori B MHTEIDIEKTYJIEHOM aHAIIN3E TAHHBIX.
17 | HeaddextuBHocTh ucnonbizoBanusi OLTP-cucrem ananuza JaHHbBIX.
18 | Ilpomuecc oOHAapy eHHs HOBBIX 3HAaHUH B JJAHHBIX.
19 | AsmroputMm ID3 B HHTEIUIEKTYaJIbHOM aHAJTN3E JAHHBIX.
20 | AnroputM C4.5 B MHTEIJICKTYaIbHOM aHAJIN3€ JAHHBIX.
21 | Anroputm CART B MHTEIUIEKTYaIbHOM aHAJIHM3E JAHHBIX.
22 | 'eHeTHueCKUil aNrOpUTMBbI B MHTEIJICKTYAIbHOM aHAJIN3€ JAHHBIX.
23 | HeilpoHHble ce€TH B MHTEIUICKTYaJIbHOM aHAJIM3€ JaHHbIX.




Bomnpocsl k 3a4ety

n/n

24 | OcHOBHBIC IOHATHUS M HAa3HAUEHUs anroputma k-means.

25 | MareMatuueckuii anmapar aaropurma k-means.

26 | HauanpHbIe TaHHBIC HEOOXOAUMBIE JIUIsl HCIIOIH30BAHMSI anropuTMa k-means.

27 | MeTpuku IpuMeHsieMbIe B alTOpUTME k-means.

28 | Kputepun ocTaHOBKH BBIIOJIHEHUS anroputma k-means.

29 | Bonpoc 0 He00X0AMMOCTH HOPMHUPOBKH JAHHBIX, €€ Ha3HauUeHHEe B aroputMe k-means.

30 | Anroput™m ID3: kputepuii BeIOOpa yCIOBUS ISl pa30MEHUS HCXOTHOTO MHOYKECTRBA.

31 | Ocobennoctu anroputma ID3 o cpaBHeHUIO ¢ anroputMamu noctpoenwst JI1P.

32 | Anroputm™m ID3 u mpobiema nepeoOydeHus.

33 | MaremaTnueckuii annapat anroputma 1D3.

34 | Anroputm C4.5: kputepuid BBIOOpa YCIOBUS JIJIsl Pa30MEHHUs HCXOTHOTO MHOYKECTRBA.

35 | Ocobennoctu anroput™ma C4.5 1o cpaBHEHHUIO ¢ anroputMamu noctpoenus I1P.

36 | Anroputm C4.5 u mpobiiema nepeoOydeHwusl.

37 | MaremaTtuueckuii anmnapar aaroputma C4.5.

38 | OcHOBHBIC OHATHUS HCKYCCTBEHHBIX HeHpoHHBIX ceter (MHC)

39 | buonoruueckas MoJieaIb HEHPOHA.

40 | IIpeoOpa3oBaHKEe CUTHAJIOB HCKYCCTBEHHBIM HEUPOHOM

41 | llenp 0O0yueHUs: HEHPOHHOU CETH

42 | ObydeHue HEHPOHHOM CETH METOAOM JeNbTa-TpaBuiia

43 | OOGy4yeHre MHOTOCIIOMHOM HEHPOHHOH CEeTH KakK 3a/1a4a MHOTOMIapaMeTPUIECKOI
ONTUMHM3AIIH

44 | O0y4yeHne HEWPOHHBIX CETEH METOAOM OOPAaTHOTO PACIPOCTPAHEHUS OMIMOKH

45 | Tlpob6rema BeIOOpa KomMuecTBa ciioeB v HeripoHoB B MHC

46 | Bunbl akTHBAIIMOHHBIX QYHKIMH, HX rpaduku

47 | B3anMOCBS3b MEKIY UCIOJB3YEeMOU B HEHpPOHAX aKTHUBAIIMOHHON PyHKIHUEH U
OTPaHUYCHHUSIMU T10 THAa30Hy W3MEHEHHSI BXOTHBIX CUTHAJIOB

48 | CriocoObl yIIydIeHUs] pe3yIbTaTOB 00YYCHUS MHOTOCIIOWHBIX HEHPOHHBIX CETEH

49 | llepcenTpoH u npobiaema «uckiaogaronero NIy

50 | 3amaum, pemaemple C MOMOIIBIO PA3IMYHBIX THIIOB HEUPOHHBIX CETEH

51 | ITpobaema nepeoOyueHHs] HCKYCCTBEHHBIX HEHPOHHBIX CETEeH U CIIOCOOBI UX NMPEO0TICHUS

52 | Onenka TOYHOCTH pabOTHl HEWPOHHBIX CETEH.

53 | TpeboBaHus, mpeabsiBiIsieMble K 00ydaronieii BBIOOPKe.

54 | Camoopranm3yromiasicss kapra KoxoHeHa: Ha3HaueHHe, 0COOEHHOCTH.

55 | Ha3zHaueHue 1 0cOOEHHOCTH PEKYPPEHTHBIX HEHPOHHBIX CETEH.

56 | Heitponnsle cetn Xonduinna 1 XeMMHHTa, UX OCOOEHHOCTH M OTINYUSL.

57 | CrnocoObl KOAMPOBAHUS CUTHAJIOB B OMIOJISIPHBIN BUJI U1 HEHPOHHBIX ceTel Xondunaa u
XeMMUHTIa.

58 | BaousiHue ckopocTu 00y4YeHHUs HSHPOHHOW CETH Ha TOYHOCTh paObOThl HEWPOHHOU CeTH

59 | AnanTuBHBINA BBIOOP CKOPOCTH 00yUEHHsI HEHPOHHBIX ceTei

60 | Koppekius BecoBbIX K03 GHUIMEHTOB B Iporiecce 00yICHHsI HEUPOHHBIX CETeH

IIpoueaypa oueHuBaHus

OTBeTbl Ha BOMPOCHI 0O0ECNEYMBAIOT BO3MOXHOCTH  aJ€KBATHOM OLEHKH 3HaHUH
npoecCuOHANBbHOM MOJArOTOBKM MarucTpoB. BakHbIM (DakTOpoM Npu 3TOM SIBISETCS YMEHHE
HK3aMEHYEMOI'0 OIIEpUPOBATh B CBOEM OTBETE CCBUIKAMH Ha COOTBETCTBYIOILIME ITOJIOKEHUS
yueOHOM W Hay4yHOM muTeparypbl. [lo pe3ynbraTaM BBIIOJHEHHUS MPAKTUYECKOTO 3a/laHus

u



oTpefieNiieTCsl ypOBEHb CGHOPMUPOBAHHOCTH MNPOQPECCUOHANBHBIX KOMIIETEHIIUI CTyIeHTa 10
HCIIOJIb30BAHUIO COBPEMEHHBIX TEXHOJIOTHIA PEIIeHUs TPUKIIATHBIX 33124 PEIMETHON 00IaCTH.

Kpurtepun onenku:
* OILIEHKA «3aYTEHO» BBICTABIISIETCS CTYIEHTY, €CJIM OH Cllajl BCE MPaKTUUYeCKHe paboThl U
HCYEPIBIBAIOIIE U TPAMOTHO /1aJ1 OTBETHI Ha BOIIPOCHI;
* OIICHKA «HE 3aYTEHO» BBICTABIISIETCS CTYAECHTY, €CJIM OH HE Jal OTBET Ha BOINPOCHI WIH B
OTBETE COJEPKATUCHh (DyHIaMEHTAIbHbIC OIMIMOKH, a TaKKe €CIM UM He OBbUIM CIaHBI BCE
MpaKTU4eCKHe paboThlI.



8. YueOHO-MeTOIMYeCcKOe M HH(POPMANIMOHHOE 00eciedeHne TUCIIUTITUHBI

8.1. Obs3aTe1bHAsA JIUTEpPaTypa

Tun (yueOHMK, yueOHOe

KoaunuecTBo B

Ne nocooue, yue0Ho- HayHOH
- ABTOpPBI, COCTABUTEH 3ar;iiaBue (3aroJji0BoK) i I'ox u3nanusn oudamorexe /
n/n MeToAnYecKoe mocooue,
HaumenoBanmue
NPAaKTHKYM, JP.) 3EC
1. Hecrepor C.A. WNHTennexTyanbHbId aHAIU3 JAHHBIX YuyebHoe mocodue 2016 OBC «IPRbooks»
cpenctBamu MS SQL Server 2008 http://www.iprbo
okshop.ru/62813.
html
2. ITanmemoB C.B. WHTennexTyanbHblid aHAIU3 JaHHBIX YuyebHoe mmocodue 2017 OBC «IPRbooks»
http://www.iprbo
okshop.ru/75376.
html
3. | Boponogsa JI.1., Boponos Machine Learning: perpeccioHHbIe METOIIBI | YueOHOe mocobue 2018 3BC «IPRbooks»
B.N. WHTEJUICKTYJIbHOTO aHATN3a JJAHHBIX http://www.iprbo
okshop.ru/81325.
html
8.2. JlonosinuTebHAS JIUTEPATYypPa
Tun (yueOHUK, ydeOHOE Konnqecnio B
HAYYHOI
Ne nocooue, yueOHo-
ABTOpPBI, COCTABUTEH 3arsiiaBue (3aroJji0BoK) I'ox u3panus ondamortexe /
n/m MeToAn4YecKoe mocooue,
HaumenoBanmue
NPaKTHKYM, JP.) 3EC
1. | ®equn @.0., Deun O.OD. Anamm3 nanasix. Yacts 1. [Tonroroska VuebHoe mocodue 2012 OBC «IPRbooks»
JAHHBIX K aHATTU3Y http://www.iprbo
okshop.ru/26444.
html
2. | ©®enuu ©.0., Genua O©.D. Ananu3 gaaabix. Yacts 2. UIHCTpYMEHTHI VuebHoe mocodue 2012 OBC «IPRbooks»




Ne
n/n

ABTOpLI, COCTaBUTC/IN

3ar;iiaBue (3aroJji0BoK)

Tun (yueOHuK, yueOHOe
nocooue, yuedHo-
MeToAnYecKoe mocooue,
NPaKTHKYM, AP.)

Tox m3panusa

Koau4yecTBO B
HAY4YHOM
oudamoreke /
HaumenoBanue
9BC

Data Mining

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

Menpanuenko A.C.

MaremMaTudecKas CTaTUCTHUKA M aHAJIU3
JaHHBIX

YuebHoe mocodue

2018

3BC «IPRbooks»

http://www.iprbo

okshop.ru/78563.
html

Uctomuna A.Il.

ABanus3 JaHHbBIX KadeCTBEHHEBIX
HCClIeJOBaHUHI

[IpakTukym

2016

OBC «IPRbooks»

http://www.iprbo

okshop.ru/66014.
html

Kyxosckuit O.1.

WudopmanroHHbIe TEXHOJIOTHH U aHATIN3
JAHHBIX

YuebHoe mocodue

2014

3BC «IPRbooks»

http://www.iprbo

okshop.ru/72106.
html




8.3. Ilepeyenb mpogeccCHOHAJIBLHBIX 0a3 JTAHHBIX U HH(POPMAIMOHHBIX CHPABOYHBIX
cHUCTeM

Springer International Publishing, Part of Springer Science+Business Media [DnekTpoHHBII
pecypc] —  Springer International Publishing AG, 2020. Pexum pgoctyna K IKypH.:
http://link.springer.com . — 3ar1. C 5kpaHa

8.4. IlepeyeHb MPOrpaMMHOIo obecnevyeHus

Ne Hanmenosamme IO PexBHU3UTHI uormsf)pa
n/n (nata, HOMep, CPOK JAeHCTBHS)
1. | Microsoft Access J10 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 MaTepuaIbHO-TeXHUYECKOH 0a3bl, HEOOXOAUMOIl s OCYLIeCTBJICHUS
00pa3oBaTeIbHOIO MpoLecca Mo JMCHUIINHE

HaumeHoBaHnue 000py10BAHHBIX YU4eOHBIX

Ka0MHeTOoB, 1a00paTOPHii, MACTEPCKUX U

Ne JAP. 00bEKTOB /1JIsl IPOBeIeHUs

n/n | NPaKTHYeCKUX U JIa0OPaTOPHBIX 3aHATHH,
IOMeIEeHUH JJISI CAMOCTOATEILHOMI

padoThI 00yuaouxcs (HOMep ayAUTOPHH)

[lepeyeHb 0OCHOBHOTO 000PY/10BaAHUSA

Komnbrotepnsiit kitace YJIK-401 Komnerotep (MonuTtop 197, cucremusii
ook Pentium (R) Dual-Core E5500 2,8
GHz / 4 Gb / 500 Gb) - 12 mr, cron
1 YYEHUYECKUHN - 7 IT., CTONI
KOMITBIOTEPHBIN -14mrT., CTOJI
IIpenoaaBaTebCKUM -1 WT., CTynbs -351T.
Jocka ayauropHasi(Menosasi) - 1 mir.

Kommerorepnsiii knacc YJIK-407 Kommerotep (MonumTop Samsung Sync
Master 943n 197, cucremusiii 0ok Intel
(R) Core 2 Quad 2,40 GHz 1 Gb) - 12
IT., CTOX JlabopaTopHsbii -10mT., cTyn -25
IIT., JOCKa 3-X ceknuoHHas(MemoBas) -1
MIT., CTOJI MPENOJIaBaTeIbCKUi-1 IT.

Komnbrotepnsiit kinacc YJIK-408 Komnbtotep (Monutop 177, cHCTeMHBbIi
onoxk Intel (R) Celeron (R) 2,66 GHz / 1
Gb / 80 Gb) - 18wmrT., MapmpyTu3zaTop
2801 Router-6  mrT., KOMMYyTaTOp
Catalyst-6 ~ wT., 5kpaH/uHTEpaKTHBHAS
nocka Smart Board TB-1 mir., mpoektop
Acer P1303W., cTon mpemnoiaBaTenbCKUii-
lmr., cronm ydyeHWYeckwid-13mT., cTOM
KOMIBIOTepHBIN-18 mT., cryn- 50 mT.,
JI0cKa aymuTopHast (MapkepHasi)-1 mT.




