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dopma 00ydeHus: ouHast
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Pacnpeneﬂeﬂue JaCoB JUCIHUILIMHBI IO CeMeCTPpamM

Cemectp 1

®opma KOHTPOJIsA JK3aMeH Hroro
Bun 3ansiTuit
Jlexumnm 18 18
JlaGopaTopHble
[TpakTnueckue 34 34
PykoB0oJCTBO: KypcoBbie paboThl (poekTsl) / PI'P
ITpoMexyTouHasl aTTeCTalMs 0,35 0,35
KonraktHas pabora 52,35 52,35
CamocrosTenbHas paboTta 56 56
KoHTpoas 35,65 35,65
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Pabouyto mporpammy coctaBui(u):
noteHt kadenpst [IMuld, k.1.1., Kinumos B.C.

(Oondicnocms, yuenoe 36anue, cmenens, Pamuaus 1.0.)

PenienzupoBanue paboueii mporpaMMbl TUCHUTUIHHBL:

OtcyTcTBYET

Penensent

(Oondicnocms, yuenoe 36anue, cmenens, Pamuaus 1.0.)

Pabouas mporpamma qucuMIUIMHEI coctaBieHa Ha ocHoBaHuu OI'OC BO u yuebHOTrO miiaHa
HalpaBJIeHUs OATOTOBKH (CHELMAIbHOCTH)
01.04.02 Ilpuknannas MmaTreMaTrKa 1 HHGpOpMaTHKa

(KOO U HAUMEHOBAHUE HANPABTIEHUs. NOO20MOSKU, cheyuanrbrocmu 8 coomeemcmesuu ¢ @PIOC BI10)

Cpok eiicTBHSI MPOrpaMMBbl JMCHMILIMHBI 10 «31» aBrycra 2021 r.

YTBEPXIEHO

Ha 3acenanuu kadenps! «[Ipuxnagnas mareMaTiKa 1 HHGOPMATHUKA»

(mporokon 3acemanus Ne 1 ot «30» asrycra 2018r.).

1. esab ocBoOeHM s JUCUUIJIMHBI




[enb ocBOEHUS NUCHUIUIMHBI — (QOPMUPOBAHKE MPEACTABICHUS O COBPEMEHHBIX METOAaX U
TEXHOJIOTHSIX MHTEJUIEKTYaJbHOTO aHaJIM3a Ha OCHOBE XPaHWIHII JAaHHBIX, KOTOPbIE MPUMEHSIOTCS
Ha MPaKTHUKE B PA3JIMYHBIX 00JACTIX HAYKH U TEXHUKH.

2. Mecro nucuumiuabl B ctpykrype OIIOITI BO

Jannast nucuuiuinHa (y4eOHBIM Kypc) OTHOCUTCS K TUCIUIUIMHAM I10 BEIOOPY BapHaTHUBHOU
gactu O0510ka b1 muCHuIuIMHbL (MOLYIH).

JucuumiuHel, y4eOHbIE KYpPCHI, JUIsI KOTOPBIX HEOOXOAWMBI 3HAHHS, YMEHHS, HABBIKH,
npuoOperaeMble B pe3yibTaTe H3Y4YeHHs] JAaHHOW AUCUMILTUHBI (Y4eOHOro Kypca) — Hay4yHO-

uccien0BaTenbekas paboTa (oAroToBKa K MaruCTEpPCKOi quccepTanum).

3. [InanupyemMble pe3yJbTaThl 00yUeHHUs

dopmMupyemsbie U
KOHTPOJIUpYeMble
KOMIeTEeHIHH
(Ko ¥ HAMMEHOBAHUE)

NuaukaTopsbl J0CTHXKEHUS
KOMIIeTeHIH i
(Koa 1 HAaMMEHOBaHUE)

I[InanupyemMble pe3yJbTaThl
o0yueHust

- VYK-1.1. 3naer
METOOJIOTHUIO CUCTEMHOI'O

3HaTh: CIOCOOBI peIICHUA
IMPUKJIAAHBIX 3aaa4 C IOMOIIIBIO

- Crioco6eH ocyIeCTBIATh
KPUTHYECKUN aHAIN3

MpOOJIEMHBIX CUTYalluid Ha | MOAX0/a METOJIOB MHTEJUIEKTYaIbHOTO aHalIu3a
OCHOBE CUCTEMHOTI'O - UYK-1.2. Ymer JTAHHBIX

MOJIX0/1a, BBIpabaThIBAThH paspabarbIBaTh U YMeTh: IPUMEHSATh METO/IbI
crpareruto aeiicteuit (YK- | conepxarenbHO MHTEJJICKTYAJIbHOTO aHajin3a JaHHbBIX

1) apryMeHTHPOBaTh
CTpaTEeruio perieHus
poOJIEMHON CUTYyalluH Ha
OCHOBE CUCTEMHOI'0 U
MEXTUCIUITITMHAPHBIX

IIPY PEIIECHUHU NPUKJIAJHBIX 3a1a4
Bitagers: HaBbIKaMu IPOrpaMMHOMN
peanu3aluyu METO0B
VMHTEJUIEKTYAJIbHOIO aHAJIN3a TaHHBIX
JUIS peLleHUs NIPUKIIaHBIX 3a1a4

MOJIXO/I0B, AaHATTM3UPOBAThH
MPOOJIEMHYIO CUTYALIUIO KaK
CHCTEMY, BBISBIISS €€
COCTABJISIOLINE U CBSI3U
MEXy HUMH, OTIPENIENATh
po0Gesbl B MUHPOpMaIiH,
HEOO0XOAUMOM IS peleHus
MpOOJIEMHOM CUTYaINH,
KPUTHUYECKH OIICHUBATh
HA/ISKHOCTh HCTOYHHKOB
uH(pOpMaIINH, pelIaTh
3a/1a4uu, TpeOyromme
HaBBIKOB a0CTPAKTHOTO
MBIIIUTCHUS

- NVK-1.3. Bnaneer
METOJaMH1 aHaIN3a
CHHTE3a, JIOTUKO-
METOAO0IOTHIECKIM
WHCTPYMEHTapueM

- CriocoGeH mpoBOIUTh
HAY4YHBIC UCCIICAOBAHNA U

(AITK2-1) 3HaeT MeTOIbI
MTPOBEICHUS HAYIHBIX

3HaTh: CIOCOOBI MPUMEHEHUS

MCTOAOB MHTCIIJICKTYAJIbHOT'O aHAJIN3a




®opmMupyembie U
KOHTPOJIUpYeMble
KOMIIEeTEeHIHH
(ko1 1 HAUMEHOBAHME)

NuaukaTopsl J0CTHXKEHUS
KOMIIeTeHIH i
(Koa 1 HAMMEHOBaHUE)

Ilnannpyemble pe3yabTaThl
o0y4eHust

H0JTy4aTh HOBBIC HAyYHbIC
W IPUKJIAIHBIC
pe3yabTaThI
CaMOCTOATCIIBHO U B
COCTaBe HAYYHOTO
koutektuBa (I1K-2)

HUCCIIEIOBAHUN U
TEXHOJIOTHIO KOMaHIHOM
paboThl

(UIIK2-2)

YMeeT npoBOAUTH HayYHBIE
HUCCICAOBAHUS IS
MOJy4YEeHUS] HAYYHBIX U
MPUKJIAHBIX PE3YJILTATOB B
pa3IMYHBIX 00J1ACTAX
MPUKIATHON MaTEMaTUKH U
nH(pOPMATHUKHI

JTAHHBIX TIPU MIPOBEJCHUH HAYYHbBIX
HCClIeJOBAaHUN

VYMeTsh: IIJIAaHUPOBATh HAYYHBIC
OKCIICPUMCHTBI C UCITOJIB30BAHUCM
MCTOJI0B MHTCIIJICKTYAJIbHOI'O aHaJIn3a
JaHHBbIX

Bnagers: HaBbIKaMU OLICHKH
pe3yabTaTOB, MOTYy4YaeMbIX B
pe3ysbTaTe HHTEIUIEKTYaJIbHOTO
aHaJIM3a JaHHBIX




4. CTpyKTYpa U cofepKaHue JUCHUILIHHBI

DopMBbI TEKYLLET0

CART

Bun . KOHTPOJISA
. HauMeHnoBaHue TeM 3aHSIITHH Oo0bem, HNuTepakTus,
Mopnyas (pa3nen) | y4ueOHOI . Cemectp Banubl (HamMeHOBaHMe
(yuedHoli padoThI) u, y,
padoThI OLICHOYHOI'0
cpeacTsa)
Mopyns 1. JIek. Tema 1. OcHOBHBIE OHATUS TPUHITUTIBI 1 2 - CobecenoBanue
X paHmmmia pabOThI XpaHUJIHII JAHHBIX
nmanaberx, OLAP-
CHCTGMB’I Jlek. Tema 2. OCHOBHBIE TTOHSATHS IPUHITUTIBI 1 2 - CobecenoBanue
pabotet OLAP-cuctem
Jlek. Tema 3. Knaccudukanus npu 1 2 - 2 CobecenoBanue
WHTEJUICKTYaJIbHOM aHaJTN3¢ JaHHBIX
IIp. Knacrepuzamus npu UHTEIIEKTyaIbHOM 1 6 - Otyet no
aHalM3e JaHHBIX MpPaKTUIEeCKON paboTe
Nel
CP PaboTa ¢ JIeKIIMOHHBIM MaTepHAIIOM, 1 14 CobecenoBanue
MOJATOTOBKA 32JIaHUS 110 MTPAKTUICCKON
paboTe K 3ammTe
Momyns 2. JIek. Tema 4. Kimaccudukarus Ha OCHOBE 1 2 - 2 CobecenoBanne
IATITOPUTMBI anroputmos ID3, C4.5
WHTEIUICKTYaJTLHOTO
I I[a}I’-IHBIX IIp. Krnaccudukanmst Ha OCHOBE arOPUTMOB 1 6 - Ortyer 1O
ID3, C4.5 MPaKTUIECKON paboTe
No2
JIek. Tema 5. Knaccugukanus Ha OCHOBe 1 2 - CobecenoBanue
anroputma CART
IIp. Knaccudukanmst Ha OCHOBE aJlropuT™Ma 1 6 - Otyet no

MpakTU4YecKor 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 MaTEepPHAIOM, 1 14 CobecenoBanue
MOJATOTOBKA 33JIaHUS 110 MTPAKTUICCKON
paborte K 3anmTe
JIek. Tema 6. PerpeccnoHHBIH aHAIIN3 TIPU 1 2 - 2 CobecenoBanne
MHTEJJICKTYaJIbHOM aHaJIn3e JaHHbBIX
Jlek. Tema 7. PerpeccuOHHBINM aHaIU3 HA OCHOBE 1 2 - CobecenoBanue
HEHUPOHHBIX CETEH
IIp. PerpeccronHslil aHaau3 Ha OCHOBE 1 6 - Otuet no
HEUPOHHBIX CETEU MpPaKTHIECKON paboTe
No4
CP Pabota c eKImoHHBIM MaTeprajIoM, 1 14 CobecenoBanue
MOATOTOBKA 3a/IaHUs TIO MPAKTUIECKON
paborte K 3anmTe
Jlek. Tema 8. PerpeccoHHBII aHaNN3 Ha OCHOBE 1 2 - CobecenoBanue
anroputma CART
IIp. PerpeccroHHbIN aHAIU3 HA OCHOBE 1 6 - Ortuer o
anroputma CART MPaKTUIECKON paboTe
Ne5
CP PaboTa ¢ neKIMOHHBIM MaTEepPHAIOM, 1 14 CobecenoBanue
MOATOTOBKA 33/IaHUs TIO MTPAKTUIECKON
paborTe K 3anmTe
Jlek. Tema 9. AQpbuHUTUBHBIN aHATTU3 HA 1 2 - CobecenoBanue

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 1 4 - Otyet mo
anroputMa Apriori MPaKTUYECKOH paboTe
N6
IIA, DK3aMeH 1 36 - ITucemenno
KonTpons
Hroro: 144 -




5. O6pa3oBaTe/ibHbIEe TEXHOJIOTHHU

B paMKax H3YUCHUA IOUCHHUILIMHBL «AHanus AaHHBIX» MPCAYCMOTPCHO HCIIOJB30BAHUC
CICAYIOIIUX 06pa3OBaTeHBHBIX TEXHOJIOTHIA:
® TCXHOJIOTrUA TPAAUIIMOHHOI'O 06yqu1/1;1: JICKIIMHA U TPAKTUYCCKUC pa6OTBI;
® HHTCPAKTUBHBIC TEXHOJIOTUHU: HpO6J'IeMHaH JICKIHUA.

Tema 1. OcHOBHBIE TOHATHS MPUHITUIBI PAOOTH XPAHUIIHIL TAHHBIX

VY4eOHble BOIIPOCHI:

1. KoHuenius xpaHuiauiia JaHHbIX

2. Opranu3anusi XpaHWINILa JaHHBIX

3. OuncTka JaHHBIX

4. AHain3 JaHHBIX U3 XPAHWIKINA JaHHBIX
5. ®opMynupOBaHKE BHIBOJOB

W3y4uB 1aHHYIO TEMY, CTYIEHT JOJDKEH:
HMMETh MPE/ICTAaBICHUE O HAa3HAYEHUH XPAHWINIL JAHHBIX U CII0c0o0ax MPECTABICHUS B HUX
nHpopMmanuu;
3HATh:
HOHATHE XPAaHWINIIE JAHHBIX;
HOHATUE BUTPUHBI JaHHBIX;
CHoco0bl OpraHu3alluyi XpaHWINIIA JaHHBIX;
CHoCcOObl OUUCTKH JJaHHBIX;
YMETB!
e Ha OCHOBE 0a3bl NTaHHBIX (POPMUPOBATH XPAHWIUIIE JAHHBIX;
BJIa/IETh HAaBbIKAMU:
® [0Jb30BaHMs yuyeOHOM U MOHOTpaduYecKOl TUTepaTypoii;
e (opmupoBanus SQL-3anpocos st GOpMUPOBAHUS XPAHIINIIA TaHHBIX.

Tema 2. OcHOBHBIE MOHATHS TPUHIUIIBI paboThl OLAP-cucrem

Y4eOHble BOIPOCHI:

1. MHOTOMEpHAst MOJIENb JaHHBIX

2. Onpenenenue OLAP-cucrem

3. KonuenTyanbHO€ MHOTOMEPHOE MPEICTABICHHE
4. Apxurexkrypa OLAP-cucrem.

N3yuuB 1aHHYIO TEMY, CTYJEHT JOJIKEH:
MMETh TpPEACTABICHUE O Ha3HAYEHWH, CTPYKTYpPE W OCHOBHBIX BBITIOJHSAEMBIX 3ajadax
OLAP- cucrewm;

3HATh:

e pasHayenue OLAP cucrem

e crpykrypy OLAP cucrem

e 3anayu, pemaemeie ¢ nomomibo OLAP cucrem
YMETh:

® BBIIETATH 3a1auu, npucynme OLAP cucremam
BJIAJETh HaBLIKAMH.

e mnocTtaHoBkU TpeboBanuii kK OLAP 3anauam.

Tewma 3. Kitactepuzanus npyu HHTEIIEKTYAIbHOM aHAIN3e



VYyeOHBIC BOMTPOCHI:

. IOHSITHE KJIACTEPU3AINH JAaHHBIX

. obmue cBeneHus o6 anroputme k-means

. MaTeMaTHYECKUH anmapat airoputma k-means

. METPHKH, IPUMEHSIEMBIC B aJiropuTMe k-means

. BOIIPOC CXOJIUMOCTH aJITOPUTMA K JTOKAITLHOMY PEIICHUIO.

D AWM —

W3yuuB naHHyIO TEMY, CTYIEHT JIOJIKEH:
MUMETh MPEJICTABICHUE O HA3HAYCHUU KJIACTEPU3AIlMU JaHHBIX M MAaTEMaTHYECKOM armapare
anropurMa k-means;
3HATB:
® [OHATHE KJIACTEPU3AIINH JAHHBIX
e MaTeMaTHYECKWH ammapar anropurma k-means
e 1po0JIEMy CXOJIMMOCTH aJITOPUTMA K JIOKAJTIbHOMY PELICHHIO
YMETh:
® AHAIM3MPOBATH peEIIaeMyl0 3aJady s OICHKHM BO3MOXKHOCTH €€ pelIeHus ¢
UCIIOJIb30BaHUEM airopuTMa k-means
BJIQJICTh HABBIKAMH:
® [IPUMEHEHHs aIropuT™Ma k-means JUIst peleH sl MPUKJIAIHBIX 3a7a4.

Tema 4. KJ'IaCCI/I(bI/IKaI_II/IH IIpHU UHTCJUICKTYAJIbHOM aHAJIN3€ JaHHbBIX

YueOHbIe BOPOCHI:

1. moHsATHE KIacCH(PUKALUK JTAHHBIX

2. 3agaun Ki1accuprKauu

3. mpo0emMbl KitaccupUKauy JaHHBIX

4. 0030p MHTEIIEKTYaJIbHBIX AJITOPUTMOB ISl KITaCCU(UKAIIMH TaHHBIX

W3y4uB 1aHHYIO TEMY, CTYAEHT JOJDKEH:
MMETh MPEJCTABIEHNE O HA3HAYEHUH U 3aJ1a4ax KiIacCU(PUKAIUH TaHHBIX;
3HATh!
e Ha3HaueHue Kiaccu(PUKAIMKU JaHHBIX
® 33/1auy, pelIaeMble C MOMOIIBIO KJIAaCCU(PUKALIUN JAHHBIX
YMETB!
e  BBIIENATH 337]a4, KOTOPbIE MOXKHO PEIIUTH C HOMOIIBIO KJIacCU(UKAIIUH JAaHHBIX
BJIa/IETh HAaBbIKAMU!
e aHaimM3a 33jay Mo KIacCU(PHUKAILMU JaHHBIX.

Tema 5. Knaccuduxanus na ocaose anroputmos D3, C4.5

VY4eOHble BOIPOCHI:

. obmmue ceeneHust 06 anropurme ID3

. MaTeMaTH4YeCcKui annapar aaroputma D3
. IpUMeEp UCMOIb30BaHus anroputma [D3

. o0ume cenenus o0 anroputme C4.5

. MaTeMaTHuyecKuil anmnapart anroputma C4.5
. IpUMep UCHoJb30BaHus anropurma C4.5

AN AW —

W3y4uB naHHyo TeMy, CTYAECHT JOJDKEH:
e UMETh INPEIACTaBICHHE O MareMarndeckoMm anmapare anroputmo ID3, C4.5 m wux
Ha3HAa4YCHUH;



3HaTh:

Ha3zHaueHue anroputMoB ID3 u C4.5

paznuuuns Mexay anropurmamu ID3 u C4.5

YMETh:

npuMeHsATh anroputmel ID3 u C4.5 nis pelieHus npakTUHYeCKUX 3a7a4 BiIaJeTh HaBbIKaMHU

MaTEMaTHYECKOT0 MOJCIMPOBAHMS JE€PEBbEB NIPUHATHS PEILICHUN C IIOMOIIBIO AJITOPUTMOB
ID3, C4.5.

Tewma 6. Kimaccudukanus va ocHoBe anroputma CART

VY4eOHbIe BOIIPOCHI:

1. o6mue cBenenus 06 anropurme CART

2. mateMatndeckuii anmapat aaroputma CART
3. npumep ucnosibzoBanus anroputma CART

N3yuuB nanHyio TeMy, CTYJIEHT JOJIKEH:

HMMETH MPEJCTaBICHUE O MareMaTnueckoMm annapare anroputma CART u ero Ha3HaueHuUU;
3HATh:

HazHaueHue anroputma CART.

YMETh:

npuMeHsaTh anroput™ CART miis pereHust npakTHYECKUX 3a/1a4

BJIQJICTh HABBIKAMHU

MAaTCMAaTUYCCKOTO MOACIUPOBAHHA JACPCBLEB IMPHUHATHA peIJ_ICHI/Iﬁ C IIOMOIBIO AJIroOprUTMa
CART.

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

Y4eOHble BONPOCHI:

1. IOHSATHE PErPEeCCHOHHOTO aHATN3a JAHHBIX

2. 3a7]auu PErpecCUOHHOrO aHaJIN3a

3. mpoOJIeMbI perpeCCHOHHOTO aHaTN3a JTAHHBIX

4. 0030p UHTEUIEKTYaJIbHBIX AITOPUTMOB JUJIsl PETPECCUOHHOTO aHAIN3a JaHHBIX

W3y4uB 1aHHYIO TEMY, CTYAEHT JOJDKEH:

MMETh NPEJCTaBIECHNE O Ha3HAYEHUH U 3a/1a4aX PerpecCHOHHOrO aHalMu3a JaHHbIX;

3HATh!

Ha3HaYEHHE PErPECCHOHHOIO aHAIN3a IaHHbIX

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

YMETB!

BBIJIETISATH 337a4l, KOTOPbIE MOXHO PEIIUTh C IOMOIIbIO PETPECCHOHHOTO aHATN3a JaHHbBIX
BJIa/IETh HaBbIKAMU

aHaJIM3a 3a/1a4 10 PErPECCHOHHOMY aHAJIU3Y JaHHBIX

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

1. oGmmue cBeneHust 06 HEHPOHHBIX CETAX

2. MaTeMaTU4eCKUH anmapaTr HEMpOHHBIX CeTen

3. MpUMCEP UCITOJIB30BAHUA HCﬁpOHHLIX ceren

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



MMETh NPEACTABICHHE O NPOBEICHUM PETPECCUOHHOTO aHAIM3a JaHHBIX C IMOMOIIbIO
HEUPOHHBIX CETEH;
3HATH:
® Ha3HAYCHHE HEHPOHHBIX CETEH
YMETh:
®  JCIOJIb30BaTh HEHPOHHBIE CETH JIJISl PEIICHHMS 3a]]a4 PErPECCHOHHOIO aHaIn3a
BJIAJETh HaBBIKAMU
®  MaTEMaTHYECKOI0 MOJACIIMPOBAHUS UCKYCCTBEHHBIX HEUPOHHBIX CETEH.

Tema 9. Perpeccuonnblii aHanu3 Ha ocHoBe asiroput™Ma CART

VY4eOHbIe BOIPOCHI:

1. matematnueckuii annapar anroputma CART

2. npumep wucnois3oBanus airoputMa CART mig pemeHus 3amad  perpec-CHOHHOIO
aHaJIM3a JJaHHBIX

W3y4uB naHHyO0 TEMY, CTYAECHT JOJIKEH:
3. UMETh MNpEACTaBICHUE O BO3MOXHOCTU npuMmeHeHus anroputma CART mis pemenus
3a[a4 PErpecCUOHHOIO aHaIn3a JaHHbIX
3HATh!
e HazHaueHue anroputma CART.
YMETB!
e npumeHaTh anroput™ CART ans perieHus npakTHUECKuX 3a1ad
BJIaJIeTh HaBbIKAMU

® MATEMAaTUYCCKOTO MOACIIMPOBAHUA ACPCBHEB IPUHATUSA pemeHHﬁ C IMOMOLIBIO AJIrOpHUTMaA

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

VY4eOHbIe BOIPOCHI:

1. oGmue cBenenust 06 anropurme Apriori

2. MaTeMaTHYeCKUi amnmapar ainroputma Apriori
3. mpuMep UCTOJIb30BaHUsI AropuT™Ma Apriofi

W3y4uB 1aHHYIO TEMY, CTYAEHT JOJDKEH:
MMETh MPEJCTaBIEHNE O MaTEMaTHUECKOM arapaTe alropuTMa Apriori ¥ €ro Ha3HauYEHUY;
3HATH:

e Ha3HaueHUe aJropuTMa Apriori.
YMETB!

® [IPUMEHATH aJITOPUTM Apriori AJisl perIeHus MPaKTHUECKUX 3a1a4
BJIa/IETh HAaBbIKAMU

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

[Ipu ocBOCHMM TEMBI HEOOXOUMO:
® 3YYUTHh YUeOHBIN MaTepHa;
® aKIEHTHPOBATh BHUMAaHUE HA MOHATHH XPaHWIHILE JAHHBIX;
® TMOHATH CIIOCOOBI POPMUPOBAHUS XPAHUIIHII TaHHBIX;



MOHSITh MPUYHHEI, 10 KOTOPHIM aHAIN3 JAHHBIX yJ00HEe MPOU3BOIUTH C MCIIOJIH30BAHHEM
XPaHWININA JaHHBIX

Tewma 2. OcHOBHBIC TOHATHUS IPUHIUTIBEI paboThl OLAP-cuctem

ITpu ocBOeHMH TEMbI HEOOXOUMO:
U3YYUTh YUEOHBII MaTepuan TEMBI;
aKLIEHTUPOBATh BHUMAaHUE Ha 3a/1a4ax u ctpykrype OLAP cucrem;

H€O6XOI[I/IMO MOHATE 12 ImpaBuJI Ko;ma )51 06paTI/ITb BHUMAHHUEC O HAJIMYUU OOITOJIHUTCIIBbHBIX
npasui Kopgna;

noHATh paznuuust OLAP-cuctem: MOLAP, ROLAP u HOLAP.
Tema 3. Kinacrepuszanus npu MHTEIIEKTYalbHOM aHAIU3€

IIpu ocBoeHMM T€MbI HEOOXOIUMO:

U3YYUTh y4eOHBIA MaTepua TEMBI,

AKILIEHTUPOBATh BHUMAHUE Ha OHATUHU KJIaCTEpU3alli JaHHBIX;
AKIICHTHPOBATh BHUMAHNC HA MAaTCMAaTHUYCCKOM amIapare aaropurma k-means;

MOHSITh, YTO TOJydaeMas ¢ TIOMOIIbI0 k-means KiacTepHasi CTpYKTypa HE BCET/Ia SBISETCS
OIITUMAJILHOM.

Tema 4. Kitaccudukarus mpu MHTEIUICKTYATBHOM aHAIIN3E JTaHHBIX

IIpu ocBoeHMH T€MbI HEOOXOAUMO:
U3Yy4YUTh YUE€OHbII MaTepuan TeMbI;
aKLEHTUPOBATh BHUMAHHUE Ha 33/1a4ax, pellaeMbIX ¢ HOMOIIBIO KJIacCU(UKAIUHN JaHHbIX;

AKIICHTUPOBATh BHHUMAHHC HaA pPa3jiniusad MCEKAY KHaCCHCI)HKaHHGﬁ nu KJIaCTCpI/I?»aI_II/Ieﬁ
JaHHBIX.

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

ITpu ocBOeHMM TeMbI HEOOXOMMO:
U3YYUTh y4eOHBIN MaTepuai TEMBI,
aKIIEHTUPOBATh BHUMAaHUE HA pa3inuusix Mexay anroputmamu ID3 u C4.5

aKIEHTUPOBAaTh BHUMaHHE Ha MpoOiieMe MOCTPOCHHS ONTHMAIbHBIX KJIACCH(PHUKAIIMOHHBIX
Mozenen ¢ nomouibro anroputmos ID3 n C4.5.

Tema 6. Knaccugukanus Ha ocHoBe anroput™Ma CART

ITpu ocBOeHMM TEMbI HEOOXOMMO:

U3YYUTh y4eOHBIH MaTepua TEMBI,

AKIIEHTUPOBATh BHUMaHUE Ha pasnnuusx Mexay anroputMamu CART, ID3 u C4.5
aKIIEHTUPOBATh BHUMAaHUE HA KPUTEPUN ONTUMAJIbHOCTU pa30MeHHs] MHOXKECTBA PEIICHUN B
Ka)/IOM U3 y3JIOB KJIACCU(PUKALMOHHON MOJAEIIH.

Tema 7. PerpecCHOHHBIN aHAIN3 MPU UHTEJUICKTYaJIbHOM aHAJIN3€ JAHHBIX

[Ipu ocBOCHMM TEMBI HEOOXOUMO:
U3YYUTh yUeOHBIA MaTepuai TeMBI;

AaKLEHTUPOBATh BHHUMAHUE HA 3aJayax, PElIaeMbIX C ITOMOUIBIO PErPECCHOHHOIO aHaIu3a
JIAaHHBIX



aKI_[eHTI/IPOBaTI: BHHUMAHUC Ha pa3n1/1q1/151 MG)KIIy peI‘peCCI/IOHHBIM aHaJIu30M,
KJaccu(uKanuen u KiracTepusameii TaHHbIX.

Tema 8. PerpeccHOHHBIN aHAIM3 HA OCHOBE HEMPOHHBIX CETEH

ITpu ocBOeHMH TEMbI HEOOXOUMO:
U3YYUTh YUE€OHBII MaTepuan TEMBI;
aKIEHTUPOBATh BHUMAHHUE HA CIIOCOOBI 00Y4YEeHNsI HEMPOHHBIX CETEH;

AKIIEHTUPOBATh BHUMAaHUE Ha TPeOOBAHUAX K 00yJaroIiell BRIOOPKE JaHHBIX, PUMEHSIEMOM
JUISl HACTPOMKHU HEUPOHHOM CETH.

Tema 9. Perpeccuonnslii ananus Ha ocHoBe ainroputmMa CART

ITpu ocBoOeHMU TeMbI HEOOXOMMO:
U3y4YHUTh YIC€OHBI MaTepual TEMBI;

AKIOCHTUPOBATb BHHUMAHUC Ha Tpe60BaHI/I5{X K 06yqa101uel71 BBI60pKC JaHHBIX, HpHMCHHCMOﬁ
A TOCTPOCHU ACPECBA IPUHATUS PCIICHHA C UCIIOJIb30BAHHUEM aJITOpUTMaA CART.

Tema 10. AbpuHUTHBHBIN aHAIM3 HA OCHOBE aJlrOpuT™Ma Apriori

ITpu ocBOEHMM TEMbI HEOOXOMMO:
U3YYUTh y4eOHBI MaTepua TEMBI,
aKIEHTUPOBAaTh BHUMaHNE Ha OOBEKTHBHBIX U CyOBEKTHBHBIX METPHUKAX, IPUMEHSIEMBIX B

anroput™e Apriori

7. OneHoYHbBIE CPeACTBA

7.1. I[IacnopT O1leHOYHBIX CPEACTB

Cemecr Koa koHTpOIMpYyeMOi KOMIIETEHIMHU HanmeHnoBanue
P (WM ee 4acTn) OLICHOYHOI'0 CPeACTBA
1 VK-1, TIK-2 CobecemoBanne

[IpakTuueckue 3ananus Nel-6
DK3aMeH (MMMCbMEHHO)

7.2. TunoBble 3aJaHMs WJIM HHBIC MaTepHaJbl, HEOGXO}]I/IMLIC AJIA TEKYHIEro KOHTPOJIsA

7.2.1. [IpakTryeckas padoTa
(Haumenosanue oYeHouHo20 cpeocmsa)

Tunosoii(bie) mpuMep(bl) 3agaHusI (M)

[IpakTuueckas padbora Ne 1. Knactepuzanus npu MHTEIUIEKTYaIbHOM aHaIM3€ JaHHBIX
B cooTBercTBMM C HOMEpPOM BapuaHTa CreHEPHUPOBATH JaHHBIE, HAa KOTOPBIX Oyner

TECTUPOBaThCs paboTa anropurMa k-means.

BapuanTsl 3ananuii:
1 Bapuant: VY 3anuceit nomxHo ObITh 3 mapametpa. [lepBbiif u3mensercs B auanasone [0,1;

5], Bropoit mapametrp — B auanazone [0,1; 3], TpeTuil mapameTp MOXET NPUHUMATh 3HAYEHUS —
10%, 20%, 80%, 90%.



2 Bapuanrt: Y 3anuceit 1omxHO ObITh 3 mapamerpa. [lepBslit u3mensiercs B auanazone [0,01;
1], Bropoii mapamerp — B auamazone [1; 300], TpeTuii mapaMeTrp MOXXET MPUHUMATh 3HAYEHUS —
Camapa, TonbstTH, Yanaesck.

3 Bapuanr: [lepBbiii m3mensiercst B quanasone [0; 1], BTopoi mapamerp — B quamnasoHe [-2;
2], TpeTuit napaMeTp MOKET IPUHUMATh 3HAYEHMSI — 1A UIIH HET.

4 Bapuant: [lepBbiii u3mMensierca B nuanasone [-10; 1], BTopoit mapameTp — B nuanasone [1;
2], TpeTuil mapamMeTp MOXXET IPUHHUMATh 3HAYEHMs] — OTPULIATEIIBHOE 3HAUEHUE, MOJIOKUTEIbHOE
3HAaYECHHE.

3. Ha mo0oM Wu3BECTHOM OOBEKTHO-OPUEHTHPOBAHHOM SI3BIKE MPOTPAMMHUPOBAHUS
pazpaboTarb HporpaMMy, Ha MPaKTUKE pPEATU3YIONIYI0  BBINOJIHEHHE  KIACTepU3alluu
CT€HEpUPOBAaHHBIX JAHHBIX MO AITOPUTMYy k-means ¢ NpUMEHEHHEM HE MEHee JBYX METPHK
(nanpumep, EBknmpoBa paccrosiHue U paccrosiHue ManxaTreHa). B mporpamme nomxHa OBITH
NPEIyCMOTPEHAa BO3MOXKHOCTh (DMKCHUPOBAHMS IOCIIE KAXKAOH HUTEpaluyd alropuTMa CyMMBbI
KBaJIpaToB OIINOOK 1 KOOPAUHAT LIEHTPOUIOB.

4. OTBETUTH HAa KOHTPOJIbHBIE BOIIPOCHI

1. Oxapakrepu3yiiTe 3Talbl BBIIOJIHEHUS anroputma k-means.

2. Kakumu JaHHBIME HEOOXOIMMO 00JIaaTh JIIs 3amycka anropurma k-means?

3. Kakue MeTpuKku onpeaeneHus pacCTOSHUN MPUMEHSIOTCS B anropurme k-means?

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

5. [1o kakuM mapaMeTpam MPOU3BOAUTCS OCTAHOBKA BBIMOJIHEHH anropurMa k-means?

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

B cooTBercTBMM ¢ HOMEpPOM BapuaHTa CreHEPUPOBATH JaHHBIE, HAa KOTOPBHIX OyneT
TecTUpoBaThCs paboTa anropurMa ID3.

BapuanTs! 3anaHnii:

1 Bapuant: [lepssiit aTpuOyt MoxeT npunuMats 3HadeHus: A, B, C, D, E. Btopoii arpubyt
MO’KET IPUHUMATh 3HAUEHUs: Ja, HET. TpeTuit aTpuOyT MOKET MPUHUMATh 3HAUEHUS U3 lMana3oHa
[0, 600]. YeTBepThlit aTpuOyT MOXKET IPUHUMATH 3HaUeHus u3 Auamnaszona [0, 0.9]. [IaTeiit aTpulyT
MO-EeT NPUHUMATh 3HaueHus: 6, 7, 10. BrixonHoil atpubyT MoxeT npunumath 3HaueHus Cl, C2,
C3, C4, C5. Habop aHHBIX JOJKEH cojepkaTh He MeHee 40 3anuceil.

2 Bapuant: IlepBbiii atpuOyT MOXKET NPUHUMATh 3HAYEHUS: OJOHIMHKA, OpIOHETKA,
HIaTeHKa, pbhkas. Bropoil aTpubyT MoXkeT NpuHUMaTh 3HaYeHU: J1a, HeT. TpeTtuit aTpubyT MoKeT
MPUHUMATh 3HaueHus U3 Auanasona [160, 185]. UeTBepThiil aTpuOyT MOXKET IPUHUMAThH 3HAYCHUS
0, 1, 2, 3. IIareiiif atpubyt Moxet npuHuMarh 3HaueHus: 80, 90, 100. BrixoaHoil aTpubyT MOXKET
npunuMath 3HaueHus C1, C2, C3, C4. Habop qaHHBIX JOJKEH cojepkaTh He MeHee 40 3amucei.

3 Bapuanr: [lepBblil aTpuOyT MOKET IPUHUMATh 3HAYCHMS: CTPENIOK 1, CTpeNok2, CTpenok3,
cTpenok4, cTpenokS. Bropoil atpulyT MOXKeT NMPUHUMATh 3HAYCHUS: Hape3HOM, rinankuil. Tperuit
aTpuOyT MOXET IpUHMMaTh 3HaueHuss u3 auanazoHa [50, 95]. UYerBeprTelii aTpuOyT MOXKET
npuauMath 3HadeHust 100, 150, 200. IIaTeiit atpubyT mMoxeT npuHuMath 3HadeHus: [500, 800].
Beixonnoi arpulyr moxer npuHuMath 3HadeHus Cl, C2, C3, C4. HabGop naHHBIX JOJKEH
coaepxxath He MeHee 40 3anuceil.

4 Bapuanrt: IlepBblif aTpuOyT MOXKET MPUHUMAThH 3HAYCHUS: CPEeIHEE, CpeIHE-CIIEUAIBHOE,
BbICIIIEE HE OKOHUEHHOE, BBICIIEE, JBa BBHICHIMX. BTOpOil aTpulyT MOXKET NpUHUMATh 3HAUEHUS U3
muana3ona [18, 50]. Tpetnii atpuOyT MOKeT MpUHUMAThH 3HAYCHHS 1a, HeT. UeTBepThIil aTpulyT
MokeT npuHuMaTh 3HaueHus 0, 1, 2, 3. YerBeptbiil aTpuOyT MOKET NMPUHUMATh 3HAUEHUS W3
nuanaszoHa [50, 100]. BeixogHo#t atpubyt MokeT mpunumarh 3Hauenus Cl, C2, C3, C5. Habop
JTAHHBIX JOJDKEH coliepKaTh He MeHee 40 3amucen.

2. Ha mo0oM WH3BECTHOM OOBEKTHO-OPUEHTHUPOBAHHOM S3BbIKE MPOTPaAMMHUPOBAHUS
pa3paboTarh MpOrpaMMy, Ha TPAKTUKE pEaTU3YIONIyI0 BBIMIOJIHEHHE anroputMa ID3 ¢
MCIIO0JIb30BAaHUEM CT€HEPUPOBAHHBIX JTAHHBIX.

3. OTBeTUTH Ha BOMPOCHI sl KOHTPOJIS

1. Oxapakrtepu3yiiTe Tansl BbINOIHEHHS anropurMa ID3.




2. Kakumu 1aHHBIME HEOOXOAUMO 00JIanaTh I7s 3amycka anropurma [D3?

3. Tlo xakoMy KpHUTEpHUIO OIpenessieTcsl ycaoBHE pa3OMEeHHs B TEKYIIeM Y3Je JepeBa
pelIeHni IOCTPOEHHOr0 ¢ MOMOLIbI0 ajiroputma [D3?

4. B yeM 3aKJII04aeTcs peKypCUBHOCTD anroputma ID3.

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

4. Ha m000M U3BECTHOM OOBEKTHO-OPUEHTHPOBAHHOM SI3bIKE MPOrPaMMHUPOBAHUSA
pazpaboTarb IporpaMMy Ha MPAKTUKE pPEATU3YIOIIYI0 BbINOIHEHHE anroputmMa C4.5 ¢
HCIIOJIb30BaHUEM CT€HEPUPOBAHHBIX TAHHBIX.

5. CpaBHUTB OCTPOEHHBIE JEPEBbs IPUHATUSA pelieHuit o anroputmy ID3 u C4.5

6. OTBETUTH HA BOIIPOCHI I KOHTPOJISL.

1. Oxapakrepu3yiite Tansl BbINOIHEHUS anropurma C4.5.

2. Kakumu 1aHHBIMH HEOOXOIMMO 001a1aTh [ 3amycka anroputma C4.5?

3. Ilo xakoMy KpHUTEpHUIO OIPEAEISAETCS YCIOBUE pa30MEHMs B TEKYLIEM y3Ji€ JepeBa
pEeUIEHU TOCTPOCHHOTO C MOMOIIbI0 airoput™ma C4.5?

4. B uem 3akitoyaeTcs peKypcuBHOCTb anropurma C4.5.

5. Ilo xakuM napameTpamM MPOU3BOJUTCS OCTAHOBKA BBINOJIHEHHS asiroputMa C4.5?

6. B yem otinuus anroputmos 1D3 u C4.5?

IIpakTuueckas padora Ne 3. Knaccudukauust Ha ocHoBe aniroputma CART

1. laHHbIe, HAa KOTOPBIX OyJeT npoBoAUThCs TecTupoBanue anroputma CART HeoOxonumo
B3SITh U3 NPEABIAYIIEH MPaKTHIECKOW padOoTHI.

2. Ha mo00oM H3BECTHOM OOBEKTHO-OPUEHTHUPOBAHHOM S3bIKE IPOTrPaMMHUPOBAHUS
pa3zpaboTaTh IporpaMMy Ha MpaKTUKe peanusyrollylo BeinonHeHue anroputmMa CART ¢
UCIIOJIb30BAaHUEM CT€HEPUPOBAHHBIX TAaHHBIX.

3. CpaBHUTH IOCTPOCHHBIE ICPEBHsI IPUHATHUS perieHui o anroputmy ID3, C4.5, CART

4. OTBETUTH Ha BOIPOCHI [yl KOHTPOJIS.

1. Oxapakrepu3yiite stansl BeinoiaHeHus anropurma CART.

2. KakuMu 1aHHBIME HEOOXO0MMO 001a1aTh /171s 3amycka anroputma CART?

3. Ilo kakOMy KpUTEpUIO OIpPEIEIAeTCsS YCIOBUE Pa30UEHMs B TEKYyLIEM Y3l JepeBa
pELIEHNI TOCTPOEHHOTO ¢ nomoleko anroputma CART?

4. B uem 3akitouaercs pekypcuBHOCTh anroputMa CART.

5. Ilo xakuM napaMeTpaM MPOU3BOAUTCS OCTAHOBKA BhINOIHEHUs anroputMa CART?

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

[IpakTuueckas padbora Ne 4. PerpeccnoHHbIN aHalIM3 Ha OCHOBE HEHPOHHBIX ceTel

1. /la"Hble, Ha KOTOPBIX OyJIeT MPOBOJAUTHCSA TECTUPOBAHUE HEMPOHHBIX ceTel He0OX0AUMO
CreHEpPHUPOBaTh CIIEAYIOIKUM 00pa3oM. BbiOpaTh GyHKIUIO C IBY-MSI HE3aBUCUMbBIMH IEPEMEHHBIMU
y= f(x1, x2). IIpu pa3ubix 3HaueHus x1, x2 paccuuraTh 3HaueHus y. [IpuHATH 3HaueHus x1, X2 —
BXOJIHBIMH CUTHAJIaMU HEMPOHHOM CETH, @ Y — BBIXOJJHBIM CUTHAJIOM.

2. Ha mo0oM H3BECTHOM OOBEKTHO-OPUEHTHUPOBAHHOM S3bIKE MPOTPaMMHUPOBAHUS
pa3paboTaTh MpOrpaMMy Ha MPAKTHUKE PEaTU3YIONIYIO BBHITIOJIHEHHUE MPOCTEHIIICH HEHPOHHOM CETH C
MCIIOJIb30BAHNUEM CT€HEPUPOBAHHBIX TAHHBIX.

3. [locTpouTh KOHTYpPHYIO AMAarpaMMy HcxoaHol pyHkuuu y= f(x1, x2) (Harpu-mep B cpene
Mathcad) . IlocTpouTh aHaJOTMUHYIO KOHTYPHYIO JAMarpamMmy IO JaHHBIM TI'€HEPUPYEMbIX
HeHpOoHHOM ceThio. CpaBHUTH 00€ KOHTYPHBIX AHATrPAMMBI.

4. OTBETUTH Ha BOIIPOCHI JIsl KOHTPOJIS.

1. OxapakrepusyiTe NOHATUE PETPECCUOHHBIA aHAIN3.

2. OnumuTe 0OUMiA aANrOpUTM pabOThI C HEHPOHHBIMH CETSIMH.

3. Kakune cymecTByrOT TUIIBI HEUPOHHBIX CETEN?

4. Ha3zoBuTe peKOMEHJAIUH 10 BBIOOPY CTPYKTYPY HEHPOHHBIX CETei B 3aBUCHUMOCTH
OT pelIaeMoi 3a/1auu.




Ipaktuyeckas pabora Ne 5. Perpeccuonnslii ananu3 Ha ocHoBe anroputma CART

1. JlarHbBIC, HA KOTOPBIX OYyAET MpOoBOAUTHCS TecTupoBanue anroputMa CART HeoOxommmo
CT€HEpUPOBaTh CIEAYIOUIMM 00pa3oM. BriOpaTh GyHKIUIO ¢ IBYMSI HE3aBUCUMBIMHU MIEPEMEHHBIMH
y= f(x1, x2). Ilpu pa3Hbix 3HaueHus X1, x2 paccuutarh 3HaueHus y. [IpuHATh 3HaueHus x1 —
3HAYCHUSMHU TEPBOTO aTpulyTa, 3HAYEHUsI X2 — 3HAYCHUSMH BTOPOro aTpuOyTa, a y — METKaMu
KJiacca.

2. Ha mo00M W3BECTHOM OOBEKTHO-OPUEHTHPOBAHHOM S3BIKE MPOTPAMMHUPOBAHUS
pa3zpaboTarh mIporpaMMy Ha TMpakTUKe peanusyrollylo BeinmonHeHue anroputMa CART ¢
MCII0JIb30BAaHUEM CT€HEPUPOBAHHBIX JTAHHBIX.

3. ITocTpouTh KOHTYPHYIO AUarpaMMmy ucxoaHou ¢pyHkiuu y= f(x1, x2) (Hanpumep B cpee
Mathcad) . ITocTpouTh aHaJOTMYHYIO KOHTYPHYIO IHAarpaMMy [0 HpaBUJaM BBIACICHHBIM M3
MIOCTPOCHHOTO JiepeBa petieHuil. CpaBHUTh 00€ KOHTYPHBIX TUArpaMMBbl.

4. OTBETUTH Ha BOIIPOCHI JIsl KOHTPOJIS.

1. OxapakTepu3syiiTe MOHATHS PErPECCUOHHOTO aHaN3a JaHHbIX.
2. Oxapakrepu3yiite 3Tans! BoinoiaHeHus anropurmMa CART.
3. HazoBute nmpuyuHsbl, Mo KoTopbiM anroput™Mel ID3 u C4.5 He MOryT mpUMEHSATHCS
JUISL pETPECCUOHHOr0 aHaIN3a JaHHbIX?
4. B uem 3akimouaercsa pekypcuBHOCTh anroputma CART.
5. Ilo xakuM napameTpam MPOU3BOJUTCS OCTAaHOBKA BhINOIHEHUs anropurmMa CART?

Ipaktuyeckas pabora Ne 6. AGGUHUTHBHBINA aHATTN3 HA OCHOBE adropuTMa Apriori

1. BoiOparh mpeaMeTHyro 00J1acTh, B KOTOPOH BO3MOKHO NpuUMeHEeHue ap(UHUTUBHOTO
aHaiam3a U creHepupoBath He MeHee 100 TpaH3akiui, coaepXkKallux HE MeHee 25 paszIUyHBIX
HpPEMETOB.

2. Ha mo00M W3BECTHOM OOBEKTHO-OPUEHTHPOBAHHOM SI3BIKE MPOTPAMMHPOBAHUS
pa3paboTaTh MHporpaMMmy, Ha IpaKTHKE pPEaIU3yIOLIyI0 BBINOJIHEHUE anropurMa Apriori ¢
HCTIOJIb30BaHUEM CT€HEPUPOBAHHBIX TAHHBIX.

3. OTBeTUTH HA BONPOCHI AJISI KOHTPOJISL.

1. Oxapakrepusyiite nonsTre ahpPUHUTUBHOTO aHAIIN3A

2. OxapakTepu3yiTe aaroputM Apriori.

3. Kakme mapameTpbl MOXeET 3a/JaBaTh AaHATUTHK IS YIPABICHUS MPOIEC-COM
BBITOJIHEHUS aJropuT™Ma Apriori.

4. Kakne OOBEKTHBHBIE W CYOBEKTHUBHBIE METPUKH TPUMEHSIOTCS JUISI OIEHKH
ACCOLIMATHUBHBIX MpaBUII?

5. Yto siBisieTcs: pe3yabTaTOM BBINOJIHEHUS anropurma Apriori?

TpeboBanust k 0ohopmMIIEHUIO

OTtder moKeH coepxkaTh MOApPoOHOE omucaHue (BKIIOYAs WIUTFOCTPATHUBHBIM MaTepu)
MOCIEAOBATEIbHOCTH  JIEMCTBUM  MNPOJETAHHBIX CTYJAEHTOM JUISl  BBINOJHEHUS  3aJaHUM.
Odopmnenne oTdyera IOMKHO COOTBETCTBOBATH METOAMYECKOMY VYKA3aHUIO PEKOMEHAALUAM,
W3JIOKEHHBIM ydeOHO-MeToandeckoM mocobouu [OduemoBckuii A.B. OOmme TpeOoBaHus 10
BBITIOJTHEHUIO U O)OPMIIEHUIO KOHTPOJIBHBIX, KYPCOBBIX U BBIYCKHBIX KBATH(PUKAIIMOHHBIN paboT
: YuebHo-MeToaudeckoe nocooue. — TompsitTr : TI'Y, 2015. 78 c.].

Tembl NMCbMEHHBIX Pad0OT

Ne i/ Tembl

Jlucyunaunoii e npedycmompennvi Kypcosvie pabomul/npoexmut/PIP.

KpaTKOC OIMMCAHUE U PEIJIAMEHT BBINMOJTHCHUS



Kputepun onenkmn:

OreHka 3a MpakTHYECKUe pabOThl BBICTABIISIETCS. HA OCHOBE MMCbMEHHOT'O OTYETa CTY/IEHTA.
[IpenoaBaTens MOXET MOTPeOOBATh CTYIEHTA MCIPABUTH 3aMEYaHUs MO O(GOPMIICHHIO WU

COACPIKAHUIO OTUCTA 1O HpaKTquCKOﬁ pa60Te.

- OLEHKa «3a4T€HO» CTaBUTCA CTYJIEHTY, KOTOPBIM MPOJAEMOHCTPUPOBAI PpPE3yJbTaThl
BBINOJIHEHUS MPAKTUYECKOW paboThl, COOTBETCTBYIOIINE [IOCTABIEHHBIM 3aJlayaM, M MPe10CTaBUII
oT4yer, O(OPMICHHBIH JOJDKHBIM O0pa3oM M COJCpKALIMA KpPaTKOE OINUCAHHE MOJTYYEHHBIX

pe3yJbTaTOB

- OLICHKA «HE 3aYTEHO» CTABUTCS CTYIEHTY, KOTOPBIM HE IPOAEMOHCTPUPOBAI PE3YIbTaThI
BBINOJIHEHUS IPAKTHUECKOW pabOThl UM HE IPEACTABUII 10 HEW OTYET WM NIPEJCTABICHHBIN 0TUeT

HE COOTBETCTBYET TPEOOBAHUSM 110 0(OPMIICHHIO.

7.3. OHeHO‘lHLIe cpeacrea A l'[pOMQ)KyTO‘lHOﬁ aTTeCTallui IO UTOoraM OCBOCHHA

JUCHHUILIHHBI

7.3.1. Bonnpochl K IPOMEKYTOYHOM aTTeCTALNH

Cemectp 1
Ne
u/n Bomnpocel k 3x3ameny
1 | Konnenmus u opranu3anusi XpaHWININA JaHHBIX.
2 | MHoromMmepHasi MOJIeJb IaHHBIX.
3 | Onpenenenne u apxutekrypa OLAP-cucrem.
4 | 3ajauM HHTEIUIEKTYaJIbHOTO aHAJIN3a IaHHBIX.
5 | [IpakTHueckoe NpUMEHEHNE HHTEIUICKTYIBHOTO aHAIN3a JaHHBIX.
6 | Mojenu MHTEIEKTyalbHOIO aHAIN3a JaHHBIX.
7 | Merogsl Data Mining.
8 | MeToma mocTpoeHusl 1epeBbEB MPUHSTHS PEIICHHA.
9 | AIropuTMBI MOMCKA aCCOLMATUBHBIX MPABUIL
10 | Hemepapxuueckue alropuTMbl KJIACTEPH3AIHH.
11 | HeueTkas JJOTHKA B MHTEJJIEKTYAIbHOM aHAJIN3€ JAHHBIX.
12 | I'eneTHyeCcKe aTOPUTMBI B HHTEIUIEKTYAJIbHOM aHAJIN3€ TaHHBIX.
13 | HeiipoHHBIE CETH B MHTEIUIEKTYyaTbHOM aHAIN3€E JAHHBIX.
14 | Anroput™m k-means B HHTEIIEKTYaJIbHOM aHAJIN3€ IaHHBIX.
15 | Anroputm C-means B MHTEJUIEKTYaJIbHOM aHaJIM3€ JaHHBIX.
16 | Asnroput™ Apriori B MHTEJJIEKTYaJIbHOM aHAJIU3€ IaHHBIX.
17 | HeaddextuBHocth ucnonszoBanust OLTP-cuctem ananuza qaHHbIX.
18 | Ilpouecc oOHapyeHHs HOBBIX 3HAHUH B JJAHHBIX.
19 | Anroput™m ID3 B HHTEIUIEKTYaTbHOM aHATN3E TAaHHBIX.
20 | Anroputm C4.5 B MHTEIICKTYaTbHOM aHAJIN3€ JaHHBIX.
21 | Anroputm CART B UHTEIEKTyaIbHOM aHAIN3€ JaHHBIX.
22 | I'eHeTnuecKuii anrOpUTMBI B HHTEIJICKTYIbHOM aHAJIN3€ JaHHBIX.
23 | HeilpoHHbIe C€TH B MHTEUIEKTYaJIbHOM aHAIM3€ JaHHbIX.
24 | OcHOBHBIC IOHATHUS M HA3HAYEHUS anroputMa k-means.
25 | MaremaTnueckuil anmapar aaroputma k-means.
26 | HauanpHble 1aHHBIE HEOOXOAUMBIE JIJISl HCTIOIh30BaHMsI anropuTMa k-means.
27 | Metpuku npuMeHsieMbIe B anroputme k-means.
28 | Kputepun ocTaHOBKH BBITIOJIHEHUS anroputma k-means.
29 | Bonpoc 0 He0OXOAMMOCTH HOPMHPOBKH JJAHHBIX, €€ Ha3HaueHHe B anroputMe k-means.
30 | Anroputm ID3: kpuTtepuii BBIOOpa ycia0BuUs A1 pa30MeHHs HCXOIHOTO MHOXKECTBA.




Bomnpocsl k 3xk3amMeny

n/n

31 | Ocobennoctu anroput™ma ID3 1o cpaBHeHuto ¢ anroputMamu roctpoenus J{I1P.

32 | Anroputm ID3 u npobiema nepeoOyueHus..

33 | Marematuueckuii anmapar ainropurma [D3.

34 | Anroputm C4.5: kpuTtepuii BBIOOpa yCIOBUS 17151 pa30MEeHHs UCXOTHOTO MHOXKECTBA.

35 | Ocobennoctu anroput™ma C4.5 1Mo cpaBHEHHUIO ¢ anroputMamu nmocrpoenwus J{ITP.

36 | Anroputm C4.5 u npobiema nepeoOydeHus.

37 | Maremartuueckwii anmapar aaropurma C4.5.

38 | OcHOBHBIE IOHATHUS UCKYCCTBEHHBIX HelipoHHBIX cereit (MHC)

39 | buonornueckas Mojens HeMpoHa.

40 | IIpeobpazoBaHKe CUTHAJIOB HCKYCCTBEHHBIM HEHPOHOM

41 | Uenp oOyueHust HEHPOHHOM ceTH

42 | OOy4eHne HEHPOHHOM CETH METOAOM JeNbTa-TpaBuiia

43 | Oby4yeHre MHOTOCIIOIHON HEHPOHHOM CETH Kak 3aJa4a MHOTOIapaMeTpUuecKoi
ONTUMU3AIHNH

44 | ObyuyeHne HEHPOHHBIX CeTel METOJIOM 0OPAaTHOTO PACIPOCTPAHEHUS OLTUOKU

45 | TIpobGiema BeIOOpa KOTMUECTBA ClIOeB M HelipoHoB B THC

46 | Buapl akTHBaIMOHHBIX PYHKIUHN, NX rpadUKu

47 | B3auMocCBs3b MEK/y UCIIOJIBb3YEMOM B HEHPOHAX aKTUBALIMOHHON (pyHKLIKEN U
OTpaHHYEHUSMU 10 JUANa30Hy U3MEHEHHS BXOJIHBIX CUTHAJIOB

48 | CriocoObl yIIydIieH s pe3yIbTaToB 00yUeHUs MHOTOCIIOMHBIX HEUPOHHBIX CETEH

49 | TlepcenTpoH u npobaema «uckirogaromero NIy

50 | 3agauu, pernraemple C MTOMOIIBIO PA3JIMYHBIX TUIIOB HEHPOHHBIX CETel

51 | IIpobnema nepeoOyUdeHNsI HCKYCCTBEHHBIX HEHPOHHBIX CETEH M CITOCOOBI X MPEO0ICHUS

52 | OuleHKa TOYHOCTH pabOTHI HEHPOHHBIX CETEH.

53 | TpeGoBanus, MpeabsIBIIsIEMBbIE K 00yJaroneii BHIOOPKeE.

54 | Camoopranusyromiascs kapra KoxoHeHa: Ha3HaueHHe, 0COOEHHOCTH.

55 | Ha3znaueHue u 0cOOEHHOCTH PEKYPPEHTHBIX HEHPOHHBIX ceTel.

56 | Heiiponnslie cetn Xondmina 1 XeMMUHTa, UX 0COOCHHOCTH U OTJIHYHS.

57 | CriocoObl KOJUPOBaHMS CUTHAJIOB B OMIOJISIPHBINA BUJ 111 HEMPOHHBIX ceTeil Xondunaa u
XeMMUHTIA.

58 | Bausinue ckopoctu 00y4eHus HBMPOHHON CeTH Ha TOYHOCTh paboThl HEWPOHHOMU CeTH

59 | AganTuBHBIN BBIOOP CKOPOCTH 00yUYeHHS HEHPOHHBIX CeTei

60 | Koppekius BecoBbIX KO (HUIMEHTOB B Ipoliecce 00y4eHHs HEHPOHHBIX ceTei

Bonpocsl 1151 cobece10BaHuA

1 | Oxapakrepu3yiiTe 3Tanbl BIIOIHEHUs ajiropuTtMa k-means.

2 | Kakumu naHHBIMU HEOOXOMMO 00JIaIaTh JIIS 3aITycka anropuTMma k-means?

3 | Kakue meTpuku onpeaeneHus pacCTOSIHUN NPUMEHSIoTcs B anroputMe k-means?

4 | B dyeM 3axirodaeTcsi peKypcHUBHOCTb ainroputma k-means.

5 | ITo kakuM mapameTpam MPOU3BOAMUTCS OCTAHOBKA BBIITOJHEHHsI alropuT™Ma k-means?

6 OxapakTepu3yiTe Tansl BbINOIHEHHs anropurMa [D3.

7 Kaknmu nanabiMu HeoOxoauMo o0J1anaTh A 3amycka anroputma [D3?

8 | Ilo xkakoMy KpHUTEpHIO ONpeeNseTcs ycaoBUe pa3OueHHs B TEKYIIeM y3JIe JepeBa perieHHi
MTOCTPOEHHOTO C MOMOIIbIO anroputma [D3?

9 | B uem 3akitouaercsi peKypcHUBHOCTh anroputma ID3.

10 | Ilo xakuM mapameTpaM MPOM3BOINUTCS OCTAHOBKA BBHITIOJTHEHHUs anroputMma [D3?

11 | Oxapakrepu3yiTe 3Tansl BeIIOIHEHUs anroputma C4.5.

12 | Kakumu naHHBIME HEOOX0IMMO 00NIafaTh JIs 3amycka aaroputMa C4.5?

13 | Ilo kakOMy KpPHTEPHIO OTPEEISIeTCs] YCIOBUE pa30MEeHNs B TEKYIIEM y3JIe JIepeBa perieHui




MOCTPOEHHOT0 € MOMOIIbI0 anroputma C4.5?
14 | B uem 3akirouaercs peKypcuBHOCTh anroputma C4.5.
15 | Ilo kakum mapaMeTpam IPOU3BOAUTCS OCTAHOBKA BBINOJHEHUS anroputma C4.5?
16 | B uem orimmymst anroputmoB ID3 u C4.5?
17 | OxapakTepu3yiite dtarbl BeinojgHenus anroputma CART.
18 | Kakumu maHHbIMEH HEOOX0IMMO 00nanath uist 3amycka anropurma CART?
19 | Ilo xakOMy KpHUTEpHIO OTPEAEISICTCS YCIOBUE pa30MEeHUsI B TEKYIIEM y3Jie JIepeBa pelieHun
MOCTPOEHHOTO ¢ oMol anroputma CART?
20 | B uem 3akitouaercst pekypcuBHocTh anroputma CART.
21 | 1o xakuM mapamMeTpaM MPOU3BOUTCS OCTAaHOBKA BbInosHeHus asiroputmMa CART?
22 | B yem orimuus anroputmMoB CART u C4.5?
23 | OxapakTepu3yiTe MOHITHE PErPECCUOHHBIN aHAJIH3.
24 | Onumute 00MMiA AITOPUTM PabOThI C HEHPOHHBIMH CETSIMH.
25 | Kakue CymiecTBYIOT THIIBI HEHPOHHBIX CeTei?
26 | HazoBute pexoMeHIaluu 1O BBIOOPY CTPYKTYpy HEMpPOHHBIX CETel B 3aBHUCUMOCTH OT
pelaeMoi 3a1a4u.
27 | OxapakTepu3yiTe MOHATUS PErPECCHOHHOTO aHAINM3a TAHHBIX.
28 | HazoBure mpuumHbBI, MO KOTOpbIM anroputmbl ID3 m C4.5 He MOryT HpUMEHSTHCS JUIS
pPErpecCHOHHOr0 aHaau3a JaHHbIX?
29 | 1o kakuM mapameTpam MPOU3BOANUTCS OCTAHOBKA BhIMTOJHEHHs anroputmMa CART?
30 | Oxapakrepusyiite nouarue ahGUHUTUBHOTO aHATN3a
31 | Oxapaxrepu3yiite anroput™m Apriori.
32 | Kakue mapaMeTpbl MOXXET 3aJaBaTh AHAIWTHK IS YIPaBICHHS IPOLECCOM BBITOJIHEHUS
anroputma Apriori.
33 | Kakne oObeKkTUBHBIC U CYOBEKTUBHBIE METPUKH MPUMEHSIOTCS /ISl OLIEHKH aCCOIMAaTUBHBIX
MpaBmI?
34 | Yro sBnsieTcs pe3ynbTaTOM BBINOJIHEHHS anroputma Apriori?
7.3.2. Kputepuu U HOPMbI OLEHKH
dopma
NpOBe/IeHUs!
Cemectp . Kpurtepuu u HOPpMBbI OLIEHKH
NMPOMEKYTOYHOM
arrecTauMu
1 JK3aMeH CTyneHT AOKEH 3HaTh OCHOBHBIE

OIpeaciICHud, MCTOAbI U
MAaTEMATHYCCKHUEC OCHOBBI

«OTIIUYHOY o
WHTEIJUICKTYaJIbHBIX TEXHOJIOTUH 1
BJIaJieeT HaBbIKAMHU MX MPAKTHYECKOTO
MIPUMEHEHHSL.
CryneHT f1omkeH pa3ouparbes B
OCHOBHBIX TEPMUHAX ¥ MMOHSITHUSX.
«XOPOIIO»

3HaeT NPUHLUIBI PaOOTHI
WHTEJUIEKTYaJIbHbIX TEXHOJIOTHA.

CTYJIGHT 3HAC€T OCHOBHBIC TCPMUHEI U
«YAOBJICTBOPUTCIIBHO | NOHATUS, 3HACT HCKOTOPHIC IIPUHIIUTIBL

» paboOTHl MHTEIUIEKTYaTbHBIX
TEXHOJIOTUN
CryzaeHT He 3HaeT HauboJiee BaKHbIE
«HEYIOBJIETBOPUTEID
O ONPEACIICHUS, HE MOKET

OpPUEHTUPOBATHLCS B MaTepuae.




8. YueOHo-MeTOoMYecKOe U MH(OPMAIIMOHHOE o0ecriedeHHne AUCIUNIHHbI

8.1. Obsi3aTe/ibHAA JTUTEPATYypa

Tun (yueOHUK, ydeOHOE

KoanyecTBO B

HAYYHOU
Ne nocodoue, yueoHo-
ABTOPBI, COCTABUTEH 3arsaaBue (3aroJioBoK) I'ox n3nanus ounoanorexe /
n/n MeTOoHYeCKoe Mmocodue,
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. WHTennexryaabHbIi 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 mocooue 2018 3BC «IPRbooks»
B.W. WHTEIJUICKTYaJIbHOTO aHaJIM3a JaHHBIX http://www.iprbo
okshop.ru/81325.
html
8.2. lonotHuTEIBHAS IUTEPATYPA
Tun (yueOHHK, yueOHOE KOﬂ"quTEO i
HAY4YHOI
Ne nocodoue, yueoOHo-
ABTOPBI, COCTABUTEH 3ar;iaBue (3aroJjioBoK) I'oa w3nanus oudamnorexe /
n/n MeTOAUYECKOe mocodue,
HaumenoBaHue
NPaKTUKYM, JP.) 3EC
1. ®equn ©.0., Penun O.OD. Anamu3 mansbeix. 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

KoaunuecTBo B
HAY4YHOH
ouomoTeke /
HaumenoBanue
9BC

Data Mining

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

Menapanuenko A.C.

MaremaTtruueckasi CTaTUCTHKA M aHAIIU3
JaHHBIX

YyeOHOE 11ocodue

2018

OBC «IPRbooks»

http://www.iprbo

okshop.ru/78563.
html

Wcrtomuna A.Il.

AHanus3 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. Ilepeuennb mpodeccHOHAIBHBIX 0a3 JAHHBIX U HWH(OPMAIHOHHBIX CHPABOYHBIX
CUCTEM

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

8.4. [lepeueHb MPOrpaMMHOro odecneyeHust

Ne Haumenosanue IO 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, cucTeMHBII
omok Pentium (R) Dual-Core E5500 2,8
GHz / 4 Gb / 500 Gb) - 12 T, cron
1 YYEHUYECKUI - 7 IT., CTOI
KOMIIbIOTEPHBIN -14mwr., CTOII
npenoaaBaTeNbCKUii -1 WT., CTynbs -35MT.
Jlocka ayauropHasi(mesnosas) - 1 mir.

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

Kommnerotepnsiit kitace YJIK-408 Kommerotep (MonuTOp 177, CHCTEMHBIH
om0k Intel (R) Celeron (R) 2,66 GHz / 1
Gb / 80 Gb) - 18mir., mMapupyTHU3aTOp
2801 Router-6  mT.,  KOMMYyTaTop
3 Catalyst-6 ~ wT., 3KkpaH/MHTEpaKTHBHAS
nocka Smart Board TB-1 mr., npoekrop
Acer P1303W., cTon mpemnoaBaTebCKUi-
lmrt., cronm yuyeHwdeckwit-13mT., cTON
KOMIBIOTEepHBIN-18 mT., cTym- 50 mmir.,
J0cKa aynutopHas (MapkepHasi)-1 mr.




