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1. llesab ocBoeHMSsI JUCUMIITIHHBI

L[CJ'IB - (bOpMPIpOBaHI/IC MNPEACTAaBJIICHHUA W MPAKTUYCCKUX HABBIKOB IIO MPOCKTUPOBAHUIO
CHUCTEM UCKYCCTBCHHOI'O MHTCIIJICKTA.

2. Mecto aucuuniaunbl B crpykrype OIIOII BO

Hannas mucuumiuuHa (yueOHBIH Kypc) oTHocuTcs K brnoky 1 «ducuumiauHsl (MOIYITH)»

(6azoBas yacThb).

JIMcuuIIuHbL, y4eOHble KypChbl, JUIS KOTOPBIX HEOOXOAWMBI 3HAHMS, YMEHHMS, HABBIKH,
npuoOperaeMble B pe3ysibTaTe M3Y4YEHUs JAHHOM IUCHMILIMHBI (Y4eOHOro Kypca) — HamucaHue
BBIITYCKHON KBaTM(PUKALMOHHON pabOTHI.

3. [Inanupyemble pe3yabTaThl 00y4eHHS

®opmupyemble U
KOHTPOJIMpyeMble
KOMIIeTeHI[UH
(K01 1 HANMEHOBAHHE)

HNHaukaTopsl 10CTHIKEHUS
KOMIIeTeH M
(Ko ¥ HAUMEHOBAHUE)

[Li1anupyembie pe3ybTaThl
o0yueHust

CnocoOeH MpUMEHATh
COBpPEMEHHBII
MaTeMaTU4YeCKU anmnapar,
CBSI3aHHBII C
IIPOEKTHPOBAHUEM,
pa3paboTKOM,
peanu3anuen U OLICHKOM
KayecTBa MPOTrPaMMHBIX
IPOAYKTOB U
MIPOrPaMMHBIX
KOMIUIEKCOB B pa3iIMyYHbIX
00JacTsX 4enoBeuecKon
nesitenbHOCTH (OIIK-2)

- UOIIK-2.1 Onpenensier u
OIICHUBACT COBPEMCHHBIC
UH(POPMALIMOHHBIE
TEXHOJIOTUH U
pOTrpaMMHBIE CPEJICTBA, B
TOM YHCJIE OTE€YECTBEHHOTO
MIPOM3BOJICTBA MIPH
pelIeHUN 3a71a4
pohecCuoHaTBLHOU
JeSITeITBHOCTH

- UOIIK-2.2 [Tonumaer
POJIb COBPEMEHHBIX
MH(POPMALIMOHHBIX
TEXHOJIOTUH U
POTPAMMHBIX CPEJICTB, B
TOM YHCJIE OTE€YECTBEHHOTO
MIPOM3BOJICTBA MIPH
pelIeHUN 3a71a4
pohecCuoHaTBLHOU
JeSITeTBHOCTH

3HaTh: MaTEMaTHYECKUE OCHOBEI
WHTEJUICKTYaJIbHBIX TEXHOJIOTHIA,
MaTEeMATHYECKUX armapaT ¥ METO/IbI,
UCTIOJIb3YEMbIC B IaHHON
TEXHOJIOTHH; METO/IbI OPTaHU3AINN
nHbopMaIuy.

YMeTh: UC0Ib30BaTh MPOTrPaMMHbIE
CpeicTBa MaTEMaTHYECKUX OCHOB
MHTEIJJIEKTYaJIbHBIX TEXHOJIOTUH B
pogecCUOHATIBHOMN 1€ TeTbHOCTH.

BirageTs: HaBbIKAMY IPUMEHEHUS
JJAaHHOTO MaTeMaTUYECKOro arrapara
IIPU PEIIEHNN KOHKPETHBIX 3a7a4.

CriocoOeH pa3pabaTbIBaTh
AJITOPUTMBI U IPOTPAMMBI,
TPUTOHBIC IS
MPaKTUYECKOTO
npumenenus (OI1K-7)

- UOIIK-7.1 ITpoBoaut
aHau3 SI3bIKOB
IporpaMMHUpOBaHus U 0a3
JTAHHBIX, ONIepaIlMOHHBIX
CHCTEMBI M 000JIOUEK,
aHaAJIM3UPYET COBPEMEHHbIE
POTPaMMHBIE CPEIbI
pa3paboTKu
MH(POPMALMOHHBIX CHCTEM
Y TEXHOJIOTUH

3HaTh: NPUHLMIIBI PaOOTHI
QITOPUTMOB, UCHOJIB3YEMBIX MPU
peleHny 3a1a4 NpohecCnoHAIBHON
JeSITeNbHOCTH

YMeTh: caMOCTOSATENEHO pa3oupaTbes
B MaTEMaTHYECKOM ammapaTe u
MPUHLIKIIAX pabOThl aJITOPUTMOB,
UCIIONIBb3YEMBIX TPU PEIICHUH 33134
poeCCHOHATIBHON e TETHHOCTH

Bnaners: HaBbIKaMU HpOFpaMMHOﬁ




®opmupyemble U

HNHaukaTopsl 10CTHIKEHUS

KOHTPOJIUpYeMble . [Lnanupyembie pe3ybTaThl
POTHPY KOMMeTeHIIUI Py pesy
KOMMETEeHIIUH o0y4eHus
(Ko ¥ HAUMEHOBAHUE)
(ko1 ¥ HAMMEHOBAHUE)

- UOIIK-7.2 peain3anny alropuTMoB,
JleMOHCTpHpYET HaBBIKA UCTIOJIB3YEMBIX MIPH PEIICHUU 33724
pOTPaMMHUPOBAHMUS, npodecCHOHaTbHOMN eI TETbHOCTH

OTJIAJIKU U TECTUPOBAHUSA
IIPOTOTUIIOB IIPOTrPAMMHO-
TEXHUYECKUX KOMIUIEKCOB
3a1a4

CrniocoOeH MpUHUMATh
y4acTue B yIpaBICHUN
MPOCKTAMHU CO3JIaHHSI
WH(POPMAITMOHHBIX CUCTEM
Ha CTaIUSX KU3HEHHOTO
nukia (OIK-8)

- MOIIK-8.1 ITorumaeTt
OCHOBHBIE TEXHOJOTNH
CO37IaHUs U BHEJIPCHUS
WH(POPMAITMOHHBIX CUCTEM,
CTaH/apThI YIIPaBICHUSA
JKU3HEHHBIM LIUKJIOM
WH()OPMAITMOHHBIX CUCTEM

- NOIIK-8.2 OcymecTBisieT
OpTraHHU3aIlMOHHOE
00eCIICUCHNE BBIIIOJIHCHUS
paboT Ha BCEX CTAIUAX H B
mporeccax KU3HESHHOTO
IIUKJIa HHPOPMAIIMOHHBIX
CHCTEM

- NOIIK-8.3
JleMOHCTpHUpYy€ET HaBBIKU
COCTaBJIEHUS OTYETHOM
JIOKYMEHTAIMH 110
YIpPaBJIEHUIO IPOEKTaMHU
CO3J1aHMs
MH(QOPMALIMOHHBIX CUCTEM
Ha CTausAX )KU3HEHHOTO
IUKJIA

3HaTh: OCHOBHBIC TEXHOJOIUH
COo3aaHud U BHCAPCHUA CUCTEM
HCKYCCTBCHHOI'O MHTCJIJICKTA

YMeTh: HCI0IB30BaTh cpeacrBa
YHpaBJICHUA CUCTEMaMU
HNCKYCCTBCHHOI'O MHTCJIJICKTA.

Branets: HaBbIkaMu yrpaBIeHUS
MIPOEKTaMU TI0 pa3pabOTKEe CUCTEM
HCKYCCTBEHHOT'O MHTEIIJICKTA.




4. CTpyKTypa ¥ coJep:KaHue TUCHUIINHBI

®opMbI TEKYLIET0

Bun . KOHTPOJIS
N HaumeHoBaHuUe TeM 3aHITHH Oo0bem, HNuTtepakTus,
Mopyas (pa3nen) | y4deOHOH . Cemectp basl (HamMeHOBaHMe
(y4eOHoii paboThI) 4. 4.
padoThI OLICHOYHOI'0
cpeacTBa)
Mopynsb 1 - Jlex Brenenue B guctumuinay «Cuctemsl 9 2 TIpoMesKy TOUHBIiL
OCHOBBI TEOPUU UCKYCCTBEHHOTO MHTEIIJIEKTa» recr
MICKYyCCTBEHHOI'O
Jlex Texyuiee cocTosiHUE, 00JaCTh TPUMEHEHHUS 9 2
MHTEJIEKTa U Il o
AT OPHTMEI ¥ HEePEIICHHBIE TPOOJIEMBI TEOPUHU POMEKYTOTHBIN
QITOPUTMOB MCKYCCTBEHHOT'O WHTEJUICKTa TecT
KJIacTepU3aLuu
aHHBIX. .
A IIp Kitacrepuzanys 1aHHBIX C TOMOIIBIO 9 4 [1pOME Y TOUHBIIT
anroputMa k-means reCT
Monys 2 - CP NHTemekTyalbHble alropUTMBI IS 9 12 TIpoMesKy TOUHBIIT
QITOPUTMBI pelieHus 3a1a4 KiaccuuKau JaHHBIX recT
KITaCCU(PUKAITUU
CP Kiaccudukanmst TaHHBIX C TTOMOIIBIO 9 12 C TIpoMesxyTouHBblit
anroputma D3 recT
Cp Knaccugukanus 1aHHBIX ¢ TOMOIIBIO 9 12 OTYET 1O
anroputma C4.5 MIPAKTHYECKOMY
3aJJaHUIO
Mopyns 3 - Cp OOy4eHre MHOTOCIIONHON CETH METOI0M 9 12 Otuér no
HEHPOHHBIE CETH 00paTHOIr0 PAacHpPOCTPaHEHUs OLIMOKU [IPAKTUYECKOMY
3aJaHUI0
CpP PexyppeHTHBIE HEHPOHHBIE CETH, UX 9 12 [IpoMexxyTOuHBII
Ha3HAYEHHE U METOJIbl UX O0YUYEHUS TECT
CP Heiiponnas cetp XeMMHHra B 3aJ1auax 9 12 OT1uéT 110
pacno3HaBaHus 00pa3oB [IPAKTHYECKOMY

3aJaHUIO




®opMbI TEKYLIET0

YIpaBIeHUS

CHUCTEM YIIpaBJICHUA

Bun . KOHTPOJISA
Mopayas (pa3aen) | y4deOHOH HaHMeHOBam“Ie TeM sansTHH Cemectp Obr.em, Bamibl Nurepakrus, (HauMeHOBaHMe
(y4eOHoii paboThI) 4. 4.
padoThbI OLICHOYHOI0
cpeacTna)
Mopynsb 4 - Cp Krnaccudukanuu u perpecCHoHHbIN aHau3 9 12 [TpoMexxyTOUHBII
KJ1acCU(pUKALUU U C TIOMOIIIBIO AJITOPUTMOB UCKYCCTBEHHOTO TecT
[PErpECCUOHHBIN HWHTEJUIEKTA
AHAIS CP Knaccugukamus u perpecCHOHHBIN aHaTH3 9 12 Otuér no
JIaHHBIX ¢ oMol airoputMa CART MPaKTUYECKOMY
3aJaHUI0
Cp OrmpesiesieHre TOYHOCTH U HAXOXKICHUE 9 12 Otuér no
YCEUEHHBIX JIEPEBbEB PEIICHUH 10 MPAKTHIECKOMY
anroputmy CART 3aaHUIO
Mopyns 5 - 3anauu | CP MaremaTuyeckuii anmnapar ¥ NpUMEHEHHE 9 14 [TpomMexxyTOUHBII
ONTUMHU3ALINU U TeHETUYECKUX alITOPUTMOB TeCT
TEHETUYECKUE
AJITOPUTMBI CP Hcnonbp30BaHne TEHETUYESCKOTO 9 14 OTuyéT no
aJTOpUTMa JIJIsi HAaXOXKJIECHUS SKCTPEMYMOB MPaKTUYECKOMY
byHKIIN 3aIaHUIO0
CpP Pemienune TexHnueckux 3aad ¢ MOMOUIBIO 9 14 Otuér no
FeHETUYECKUX aJITOPUTMOB MPAKTHIECKOMY
3aJaHUI0
Mopyns 6 - CpP 3anaun aPUHUTUBHOTO aHAIHA3A 9 14 [TpomexxyTouHBIN
A GUHUTUBHBIN TeCT
QHaTN3 CP AdPuHUTHBHBIN aHATN3 C TIOMOIIBIO 9 14 Otuér no
anroputMa Apriori [IPAKTHYECKOMY
3aJaHUI0
Monayns 7 - CP MaremaTruueckuii anmnapaT HEYETKHX 9 17 [TpomexyTOUHBIM
HEYETKHUE CUCTEMBI MHOKECTB U QJITOPUTM CO3/IaHUSI HEUETKHUX TecT




®opMbI TEKYLIET0
Bn N KOHTPOJIA
! . HaumMmeHoBaHUe TeM 3aHATHH Oobem, HNuTepakTusb, P
Mopyas (pa3nen) | y4deOHOM . Cemectp basl (HamMeHOBaHMe
(y4eOHoii paboThI) 4. 4.
padoThbI OLICHOYHOI0
cpeacTna)
IIp CuHHTE3 HEYEeTKON CUCTEMBI YIIPaBICHUS Otuér no
[IPAKTUYECKOMY
3alaHUIO0

HTorosrlii Tect

IIA, DK3aMcH
KonTponb

Hroro: 216




5. O6pa3oBare/ibHbIE TEXHOJIOTHHI

B paMkax y4eGHOro Kypca npeycMOTpPEHbI CleAyIolIre 00pa3oBaTeIbHbIE TEXHOJIOTHH:
e  TEXHOJOTHH JUCTAHIIHOHHOTO O0YYCHHUS.

PeKOMeH)IaHI/II/I 10 ITOAT'OTOBKE K JICKIITMOHHBIM 3aHATUAM

W3ydyeHne OUCHUIUIMHBI TpeOyeT CHUCTEMaTHYeCKOro M IOCJIEN0BATEIbHOTO HAKOIIJICHUS
3HAHWM, CJIeJ0BATENILHO, POITYCKH OT/AEIbHBIX TEM HE MO3BOJISIOT TIIyOOKO OCBOUTH MpPEAMET.

B xone neKIMOHHBIX 3aHATUH 3a/1aBaTh MPENOAABATENI0 YTOUHSIOIIME BOMPOCHI C IIEIIbIO
YSICHEHMSI TEOPETUUECKUX TOJIOKEHUH, Pa3peLIeHMsI CIIOPHBIX CUTYALIUM.

CTyZeHT MOXeT J[ONOJHUTh CIHUCOK HCHOJIb30BAaHHOW JIMTEpaTyphl COBPEMEHHBIMHU
WCTOYHUKAMH, HE MNPEJCTABICHHBIMHU B CIMCKE PEKOMEHJOBAaHHOM JUTEpaTyphl, U B JaJbHEUIIEM
HCIIOJIb30BaTh COOCTBEHHBIE MOJTOTOBJICHHbIE yueOHbIE MaTepHalibl IPU HAMMCAHUU KYPCOBBIX U
BBIITYCKHBIX KBAJTU(PHUKAIIMOHHBIX PadoT.

PexoMeHgaium 1mo noAroToBKe K MPAKTHUYCCKUM 3aHATUAM

CrynenTam crnenyer:

® [IpU NOJIFOTOBKE K MPAKTUICCKUM 3aHATHSIM CIIEAYET 0053aTeIbHO UCIOB30BaTh HE TOJIBKO
JIEKIIUH, Y4eOHYI0 JIUTEPaTypy, HO U IPYTHUE UCTOUYHUKH;

e B Hauaje 3aHATUN 3a4aTh MPENOJABATENI0 BOMPOCH IO MaTepuady, BBI3BAaBIIEMY
3aTpyAHCHUSA B €ro IMOHMMAaHHMUM MW OCBOCHHH IIPpHU PCUHICHWH 3aaa4y, 3adaHHBbIX IJId
CaMOCTOSITENTLHOTO PEIICHHUS,

® Ha 3aHATHU OOBOJUTH KAXAYIO 3aJja4yy A0 OKOHYATCIIBHOTO PCUICHUA, JEMOHCTPUPOBATH
MOHMMAaHHWE TPOBEJCHHBIX pacueToB (aHAIM30B, CHUTyallui), B cClyd4ae 3aTpyJHEHHI
oOparaThCs K MpernoaBaTelio.

Tema 1. BBenenue B quctuminHy « CHUCTeMbl HCKYCCTBEHHOTO UHTEIIEKTa

Y4eOHble BOIIPOCHI:

1. Lenw u 3agaun quCHMIUIAHBI « CHCTEMBI HCKYCCTBEHHOT'O MHTEIIICKTA 1)
2. HazHaueHue cucTeM UCKYCCTBEHHOTO MHTEIICKTA

3. OCHOBHBIC TIOHATHS CUCTEM MCKYCCTBEHHOTO MHTEJICKTA.

4. 3agaun, penraeMble CUCTEMaMHi UCKYCCTBEHHOT'O MHTEJICKTA

W3y4uB 1aHHYIO TEMY, CTYIE€HT JIOJIKEH:

MMETh MPECTAaBIEHUE O HA3HAYEHUH CUCTEM MCKYCCTBEHHOTO MHTEJUIEKTA;

3HATh:

MOHSITUE CUCTEMBI UCKYCCTBEHHOI'O MHTEIIJIEKTA;

MOHSITHE KJIACCU(PUKALIUY;

MIOHATHE PErPECCUOHHBIN aHAIIN3;

MOHATHE KJIACTEepHU3alMs;

noHstTie ahGUHUTUBHBIN aHAIN3;

YMETh!

e yMETh OINPENeNIATh TUIl PELIaeMO 3aJauu M0 UCXOJHBIM JIaHHBIM;
BJIa/IETh HAaBbIKAMU:

®  OILIEHKHU L1eJIeCO00Pa3HOCTH IPUMEHEHHSI CUCTEM UCKYCCTBEHHOTO MHTEIIIEKTA JUIs PELICHUs
KOHKPETHOH 3aJ1a4yH.



Tema 2. TCKYIJ_IQC COCTOsAHHUC, 00J1acTh MNPUMCHCHUA W HCPCIICHHBIC HpO6J’I€MLI TCOpHUUN
AJITOPUTMOB UCKYCCTBECHHOI'O MHTCIIJICKTA

Y4eOHbIe BONPOCHI:

1. Texymiee cocTosiHUE pa3BUTHsI 00JacTel HCKYCCTBEHHOTO MHTEIUIEKTa
2. O6nacT MPUMEHEHUS CHCTEM MCKYCCTBEHHOTO WHTEJUIEKTa

3. HepemeHHbie npoGsieMbl aITOPUTMOB UCKYCCTBEHHOTO MHTEIUIEKTA

I/I3y‘-II/IB JaHHYIO0 TEMY, CTYACHT OOJIKCH:
HUMETHb TMPCACTABICHHUE O TEKYIWIEM COCTOAHHUU U o0nacTax INPUMCHCHUA CUCTEM
HCKYCCTBCHHOI'O MHTCJIJICKTA,

3HATB!

® TeKylllee COCTOSIHUE UCCIIEI0BAaHUN B 00JIACTH UCKYCCTBEHHOI'O MHTEJUIEKTA;
YMETb:

e HcKaThb HH(MOPMALMIO O TEKYIIEM COCTOSHHUM pPa3BUTUS TEXHOJOTUH HMCKYCCTBEHHOTO
UHTEJUIEKTa;

BJIAACTH HABBIKAMMU:
® OMpeneneHUs TEXHOJIOTUH HCKYCCTBEHHOTO WHTEIJICKTA, HEOOXOJMMBIX IS PEIICHUS
HOCTaBJIEHHOU 3aJ1a4u.

Tema 3. Kimactepuzanusi JaHHBIX ¢ IOMOIIBIO anroputMa k-means

Y4eOHble BOIIPOCHI:

. IOHSTHE KJIaCTEPU3AIMH JaHHBIX

. o0mume cBeneHus 06 anropurMe k-means

. MaTeMaTUYECKHH anmapat aaropurma k-means

. METPHUKH, IPAMEHsIEMBbIE B anroputMe k-means

. BOIIPOC CXOMMOCTH aJITOPUTMA K JIOKATHbHOMY PELICHHUIO

DN AW =

W3y4uB naHHYIO TEMY, CTYACHT JOJKEH:
HMMETh MPEJCTABICHUE O HAa3HAYCHUH KJIACTEPHU3allUU TaHHBIX U MaTEeMAaTUUECKOM ammnapare
anroputma k-means;
3HATh!
® TIOHATHE KJIaCTepHU3aAIlUU JaHHBIX
e MaTeMaTHYecKHil ammapat anroputrMa k-means
e mpobieMy CXOIUMOCTH AITOPUTMA K JIOKATHHOMY PEIICHUIO
YMETh:
® aHaNM3UPOBaTh pelIaeMyl 3a7ady JJs OLUEHKH BO3MOXXHOCTH €€ pelIeHus ¢
UCTIOJIb30BaHUEM aJropuT™Ma k-means
BJIa/IETh HaBBIKAMU
® MpUMEHEHHs anropuT™Ma k-means aJisi pelieHus MPUKIAIHBIX 3a/1a4.

Tema 4. I/IHTCJIJICKTyaHLHBIC AJITOPUTMBI JIA pCHICHUA 3a/1aY4 KHaCCI/I(I)I/IKaLII/II/I JaHHBIX

Y4eOHbIE BOIIPOCHI:

1. moHsATHE KIACCU(PUKAIIUK JTAHHBIX

2. 3a/1a4m KJaccu(uKaImm

3. mpobiieMsbl Ki1accuUKaluy JaHHBIX

4. 0030p MHTEIICKTYaJIbHBIX AJITOPUTMOB JUIsl KITacCH(UKAIMN JaHHBIX

I/I3y‘-II/IB JaHHYIO0 TEMY, CTYACHT OOJIKCH:
HMCETH MPCACTABJICHUEC O HA3HAUYCHUH U 3aJladax KJ'IaCCI/I(bI/IKaHI/II/I JaHHBIX



3HATh:

e Ha3HauCHHUE KIacCH(PHUKAINK TaHHBIX

® 3a7a4M, perraeMble C IMOMOIIBIO KiIacCU(PUKAIIUN TAHHBIX
YMETh:

®  BBIICIATH 33/1a4U, KOTOPHIE MOKHO PEIIUTH C IIOMOIIBIO KJIaCCU(PUKAIIUU TAHHBIX
BIaJICTh HAaBBIKAMU

e aHanmM3a 3a7a4 Mo KiIaccu(UKaIMK JaHHBIX

Tema 5. Kinaccudukarust TaHHBIX ¢ TOMOIIbI0 anroputma 1D3

Y4eOHbIE BOIIPOCHI:

1. oOume cBenenus o0 anroputme 1D3

2. MaTemMaTHUYeCKni anmnapar anroputma [D3
3. mpuMep UCIoIb30BaHus anropurma [D3

N3yuuB 1aHHYIO TEMY, CTYJEHT JAOJKEH:
MMETH MPEACTABIECHUE O MaTEMaTHUECKOM anmnapate anropurMa [D3 u ero HazHaueHuu;
3HATh:
e Ha3HauyeHue aroputMoB D3
YMETb:
e npuMeHATh anroputM ID3 i penieHus npakTHYECKUX 3a]1a4
BIIQJICTh HABBIKAMHU

® MATEMAaTUYCCKOTO MOACIIMPOBAHUA NCPCBLEB NPUHATHUA peIHeHI/Iﬁ C IMOMOLIbIO aAJIrOpHUTMa
ID3

Tema 6. Kitaccudukanus JaHHBIX ¢ TOMOIIbI0 anroputma C4.5

Y4eOHbIe BOPOCHI:

4. obmrue ceegenus o6 anropurme C4.5

5. MaTeMaTuueckuii anmnapat aaroputMma C4.5
6. npuMep Hcnonb3oBanus anropurma C4.5

N3yuuB nanHyto TeMy, CTYJEHT JOJKEH:
UMETh MpeACTaBICHUE O MaTeMaTUYECKOM amrmapate anropurMma C4.5 u ero Ha3HAUYCHUU;
3HATh!
e HazHauyeHue aroputMoB C4.5
YMETh:
e npuMeHATh anroputM C4.5 m1s peleHus NpakTUIeCcKuX 3a1a4
BJIa/IETh HaBBIKAMU

® MATCMAaTUYCCKOTO MOACIIMPOBAHUA NCPCBLCB NPUHATHUA peH_IeHI/Iﬁ C IMMOMOLIbIO AJITOpHUTMa
C4.5

Tema 7. BBenenue B TEOpUIO HEMPOHHBIX CETEU

Y4eOHbIe BOIPOCHI:

1. obmmue cBeeHust 00 HEMPOHHBIX CETAX

2. MaTeMaTHYeCKUH anmnapar HEMPOHHBIX ceTen
3. mpUMep UCTIONIb30BaHMsI HEHPOHHBIX CETEU

W3y4uB 1aHHYIO TEMY, CTYIAEHT JOJKCH:
MMETh TPEJCTABICHUE O MPOBEICHUM PErPECCHOHHOIO AaHAJINA3a JAHHBIX C IOMOIIBIO
HEHUPOHHBIX CETEH;



3HATh:

e HA3HAYCHUE HEHPOHHBIX CETEH
YMETB:

®  JCIOJI30BaTh HEMPOHHBIE CETH I PELICHUS 3a]1a4 PErPECCUOHHOIO aHAIN3a
BJIQJIETh HABBIKAMHU

® MaTeMaTU4eCKOro MOJAEIUPOBAHUS NUCKYCCTBEHHBIX HEHPOHHBIX CETEH.

Tema 8. IlpuHUUI AEUCTBUS HEUPOHHBIX CETEW MPSIMOTO PACHPOCTPAHECHUS. AJITOPUTMBI
00y4eHHUs1 HEHPOHHBIX CETEH.

Y4eOHble BOIIPOCHI:

1. oTIMuMTENbHBIE OCOOCHHOCTH HEMPOHHBIX CETEH MPSIMOT0 pacpOCTPAHEHUS
2. MaTeMaTUYECKUH anmnapar HEHPOHHBIX CETel MPSIMOTI0 PacTpOCTPaHEHUS

3. npuHIUITEI 00yYeHHs] HEHPOHHBIX CeTel MPSMOTro paclpoCTpaHEHUs

M3y4uB 1aHHYIO T€MY, CTYAE€HT JIOJIKEH:
UMETh TPEJCTABICEHUE O HAa3HAUEHUU U OCOOEHHOCTSX pPabOThl C HEHPOHHBIMU CETSIMHU
HPSMOTO PaclpoOCTPaHEHHUS;
3HATh!
e 0cOoOEHHOCTH HEHPOHHBIX CETel MPSIMOTO PacpOCTPaHEHHUS;
YMETb:
® OTJIMYaTh AITOPUTMBI OOyUEHUSI HEHPOHHBIX CETEN MPSIMOI0 PAcIPOCTPAHEHHUS;
BJIaJIETh HaBbIKAaMH
® MaTeMaTH4YeCKOro MOJAEIUPOBAHUSA HEMPOHHBIX CETEH MPSIMOTIO PACIIPOCTPAHEHHUS.

Tema 9. OOyueHne HEHPOHHOH CeTH 10 METOy AeIbTa-IPaBUia.

Y4eOHbIE BOIIPOCHI:

1. oOy4deHus: HEHPOHHOW CETH Kak 3aJjaya MUHUMU3ALUU OMMOKHU ee paboThl Ha o0yuaromeit
BbIOOpKE JTaHHBIX.

2. MaTeMaTHYeCKUi anmnapar oOy4eHus HEeHPOHHOW CEeTH MO METOy JeNbTa-IpaBuiia

3. npumep o00y4eHUs: HSHPOHHOW CETH MO METOAY JebTa-IpaBuiIa

N3yuuB n1aHHYIO TEMY, CTYJEHT JOJKEH:
UMETh TIPEICTABJIICHHE O OCOOCHHOCTSIX OOY4YEHUSX HEHPOHHBIX CETeH M0 METOIy JeibTa
MpaBUIIa;
3HATh!
e oco0eHHOCTH OOy4YeHHsS] HEHPOHHBIX CETEil MPSIMOrO PacCHpOCTPaHEHHUs MO METOAYy JeNbTa
IIpaBUIIa;
YMETh:
e 00yyaTh HEWPOHHBIE CETU MPSIMOTO PACTIPOCTPAHEHHUS 110 METOAY JeNIbTa-IPaBUIa;
BIIAJICTh HABBIKAMHU
® MaTeMaTH4YeCKOro MOJEIUPOBaHUs Ipoliecca OOydeHHs HEHPOHHBIX CeTell MpsSIMOoro
pacrnpoCcTpaHEHHs 0 METOY JeJIbTa-IPaBUIa.

Tema 10. 06yueHre MHOTOCTIOWHON CETH METOI0M OOPATHOTO PACTIPOCTPAHEHHSI OIINOKH.

Y4eOHble BOIIPOCHI:

1. 00yueHUss MHOTOCITIOMHOM HEMPOHHOM CETH Kak 3aJa4a MUHHUMH3AIIUHA OITHOKHU €€ PabOThI
Ha oOyuarolieil BBIOOpKE JaHHbBIX.

2. MareMaTW4eckuil ammapar oOy4eHHs HEHpOHHBIX CceTeil Mo MeToAy OOpaTHOTro
pacTipocTpaHeHHS OITHOKH



3. npumep O0OydYeHHs MHOTOCIOWHBIX HEHPOHHBIX CeTel MO0 MeToAay OOpaTHOTO
pacmpocTpaHeHHUs OIIHOKH

N3yuuB 1aHHYIO TEMY, CTYJEHT JAOJKEH:
UMETh TPEACTaBICHUE O OCOOCHHOCTSAX OOyUYEHHMSIX MHOTOCIOWHBIX HEHpPOHHBIX ceTeil Mo
00paTHOTO pacIpoCTpaHEHUS OIUOKH;

3HATh!

® 0COOCHHOCTH O0YUYEHHS MHOTOCIOWHBIX HEHMPOHHBIX CETEH MPSIMOTO PAaCHpPOCTPAHEHUS MO
METOAY 00paTHOI0 pacpOCTPAHEHUS OIINOKY;
YMETb:

e 00yyaTb MHOTOCJIOWHBIE HEHPOHHBIE CETH TMPSMOTO PACIPOCTPAHEHUS [0 METOAY
00paTHOTO PAaCIpPOCTPAHEHUS OLIHOKH;
BJIa/IETh HaBbIKAMU

e MaTeMaTH4eCKOTro MOJAEIMPOBAaHUS Ipolecca 00yUeHHs MHOTOCIONHBIX HEHPOHHBIX ceTel
IIPSIMOTO PacpoCTPaHEHUsI 10 METOy 0OpaTHOIO paclpOCTPaHEHHs OLIMOKH.

Tema 11. PexkyppeHTHbIE HEHPOHHBIE CETH, UX HA3HAUYEHUE U METObI UX 00YUYEHHS.

Y4eOHble BOIIPOCHI:

1. oTIMuKTENbHBIE OCOOCHHOCTH PEKYPPEHTHBIX HEHPOHHBIX CeTel
2. MaTeMaTUYECKU anmnapar peKyppeHTHBIX HEHPOHHBIX ceTel

3. npuHUIMITEI 00yYeHHs pEKYpPPEHTHBIX HEHPOHHBIX ceTel

N3y4uB 1aHHYIO TEMY, CTYACHT JOJDKCH:
UMEThb TpPEJCTaBJICHHE O HA3HAUYEHHHM M OCOOEHHOCTSX pabOThl € PEKyppPEHTHBIMU
HEHUPOHHBIMHU CETSIMU;
3HATB!
e 0cOOEHHOCTU PEKYpPPEHTHBIX HEHPOHHBIX CETEH;
YMETb:
® [POBOJUTH OOyUEHHE PEKYPPEHTHBIX HEUPOHHBIX CETEM;
BJIAJIETh HaBbIKAMH
®  MaTEMaTUYECKOIO MOJCIUPOBAHUS PEKYPPEHTHBIX HEMPOHHBIX CETEH.

Tema 12. HelipoHHast ceTb XeMMHHTIa B 33Jja4ax pacro3HaBaHus o0pa3oB.

Y4eOGHbIE BOIIPOCHI:

1. oOurme cBesieHUs: 0 HEHPOHHOM ceTH XEeMMHUHTa.

2. MaTeMaTUYECKUH anmnapar HEHpPOHHON ceTH XEMMMHTa.
3. mpuMep UCIOJIb30BAHUS HEUPOHHOW CETH XEMMUHTa.

MMETh TIPEJICTABJIICHHE O TPOBEICHWM O HA3HAYCHUW W TNPUHIHMAX (HYHKIHOHUPOBAHUS
PEKYPPEHTHBIX HEUPOHHBIX CETEH;
3HATh:
® Ha3HAaYCHUE HEHPOHHBIX CETEH;
YMETh:
e pemaTh 33/1a4d pacro3HaBaHMs 00Pa30B C MTOMOIIBI0 HEHPOHHBIX ceTeld XEeMMUHTa;
BIIAJE€Th HABbIKAMHU
® MaTEeMaTUYECKOIO MOJACIIMPOBAHUS HEUPOHHBIX CETE XEMMUHTa.

Tema 13. Knaccudukanuy u perpecCHOHHBIN aHAIA3 ¢ TIOMOIIBIO aJITOPUTMOB
HCKYCCTBEHHOT'O MHTEJIJICKTA



Y4eOHbIe BOIPOCHI:

1. [enu n 3agaun quctMIUIMHBI «CHCTEMBI HCKYCCTBEHHOI'O MHTEIITIEKTA 2)»

2. l[lonsTus xinaccu(UKaluy U PErPeCCUOHHBIN aHAU3

3. Knnaccuduxanms u perpeCCHOHHbIN aHaIN3 ¢ TOYKH 3pEHHs] MAIIMHHOTO 00yUYeHHS.

3. [ToaroToBka qaHHBIX IS KJIacCU(MUKAIIMN U PETPECCHOHHOTO aHan3a

4. Pe3ynbTaThl aNrOpMTMOB BBHITIOJHEHUS AITOPUTMOB KJIACCU(UKAIMM M PErpecCHOHHOTO
aHaIn3a.

W3y4uB 1aHHYIO TEMY, CTyAEHT JIOJIKEH:
UMEThH MpeCTaBIEHUE O HA3HAYEHUH aJITOPUTMOB KJIacCU(PHUKAIIMN U PETPECCHOHHOTO aHaIN3a
CHCTEMaxX UCKYCCTBEHHOTO MHTEIUIEKTa;
3HATh:
MOHSITHE KIIACCUPUKALIUS;
MIOHSITHE PETPECCUOHHBINA aHAN3;
MOHSATHE O0YYEHHUE C YUUTEJIEM B 00JaCTH MAIIMHHOTO O0y4YeHNS,
MOHsATHE 00ydJarolel BEIOOPKH;
YMETh!
® yMeTh KIacCH(UIMPOBATH THIT PEIIAEMON 3a1a4i TI0 UCXOTHBIM JIaHHBIM;
BJIa/IETh HABbIKAMHU:
® [OJrOTOBKH JAHHBIX JJs1 POPMUPOBAHUS 00YyUAOLIEH BEIOOPKH.

Tema 14. Knaccudukanust 1 perpecCHOHHBINA aHATN3 JaHHBIX ¢ ToMonrsio anroputMa CART

Y4eOGHbIE BOIIPOCH:

1. Anroputm CART kak crmoco0 aBTOMaTHYECKOTO MMOCTPOSHUS IEPEBbEB MPUHATHSI PEIICHUS
1o oOyuarorieil BBIOOpKE TaHHBIX.

2. MaremaTtudeckuii anmnapar ajJropurma.

3. Pesynbrar pabots! anropurma CART

4. Ilpumepsl ucnonp3oBanus anroputMa CART

W3y4uB NaHHYIO TEMY, CTYyAE€HT JIOJIXKEH:
UMETb NPECTaBICHNE O IPUHIMIAX paboThl 1 MaTeMaTHueckoM anmnapate anroputma CART;
3HaTb:
e mpuHIUNbl paboTsl anroputmMa CART;
YMETb:
e MOJEIMpoBaTh MaTeMatnuueckuil annapat anroputma CART;
BJIa/IETh HABbIKAMU:
e pemeHHs 33a7a4 KiIacCu(UKaIK U PErPECCHOHHOTO aHanmu3a ¢ moMonisio anroputmMa CART.

Tema 15. Onpenenenre TOUHOCTH U HAXOXK/IEHUE YCEUEHHBIX IEPEBHEB PELICHUN 10
anroputmy CART

Y4eOHbIe BOPOCHI:

[ToHsITHS yCEUEHHOTO JIepeBa U MoIepeBa

[TonsiTue ommMOKK KIaccuPpUKAITUN

Kpurepuii onTUMalIbHOCTH yCEYEHHOIO MOAAEPEBa

ANTOpPUTM TMOKCKA YCEUEHHBIX JepeBbeB Mo anroputMy CART
[Tpumep moncka yCeUeHHBIX JICPEBhEB

Nk =



W3y4uB 1aHHYIO TEMY, CTYACHT JOJKEH:
MMETh IIPEJACTABICHHE O AQJITOPUTME ITOMCKA YCEYEHHBIX [E€PEBBEB C HCIOJIB30BAaHUEM
anroputma CART;
3HATh:
® [IOHATHE YCEYECHHOTO JEpEeBa U MOJAEpEBa
® [IOHATHE OMIMOKH KJIacCHU(PUKAIUN
YMETb:
® MOJEJIMPOBATH AJITOPUTM IIOUCKA YCEUECHHBIX JEPEBbEB
BJIa/IETh HaBbIKAaMU
® HAXOXICHUS ONTHUMAJIbHBIX YCEUEHHBIX JIEPEBBEB B COOTBETCTBHUM € anroputmMom CART

Tema 16. MaTemaTnyeckuil anmnapar 1 IpUMEHEHUE TEHETUYECKUX AJITOPUTMOB

VY4eOHbIe BOPOCHI:

1. ucropuyeckas crpaBKa O FTeHETUUYECKUX aJIrOpUTMAX
2. OCHOBBI TEOPUH ONTHMHU3AIIUU

3. MOHATUHHBIN anmapar reHeTHYECKUX aIrOpUTMOB

N3yuuB 1aHHYIO TEMY, CTYJAEHT JOJKEH:
UMETh MPEACTABICHUE O HA3HAYCHUH U MOHATUMHOM armapaTe TeHeTUYECKUX aJTOPUTMOB;
3HATh:
® Ha3HAYCHHE F€HETUYECKUX aJITOPUTMOB
YMETh:
® ICIOJIb30BATh MOHATHIHBIN anmapaT TeHETHYECKUX arOPUTMOB
BIIAJICTh HABBIKAMHU
e aHanM3a 3aJa4, Ha BO3MOXKHOCTb PEIIEHUS €€ C MOMOIIBI0 TeHETUYECKUX aJTOPUTMOB

Tema 17. Ucnionb30BaHNE T€HETHYECKOTO aJIropuT™Ma i HaX0XXACHUS 9KCTPEMYMOB Q)YHKHI/II/I

YueOHble BOIPOCHI:

1. MaTtemaruueckuii annapaT FeHEeTUYECKUX aIrOPUTMOB

2. OCHOBHBIE OIIEPATOPBI TEHETUYECKUX aJITOPUTMOB

3. Ilpumep UCTIONIb30BaHMSI TEHETUUYECKUX aJITOPUTMOB IS TIOMCKA SKCTPEMYMOB (DyHKIIUU

N3y4uB 1aHHYIO TEMY, CTYJAEHT JAOJKEH:
MMETH MIPEACTABICHUE O MATEMAaTUYECKOM alllapaTe TeHETUYECKUX allTOPUTMOB;
3HATB!
® OCHOBHBIE ONIEPATOPBI FTEHETUYECKUX AITOPUTMOB
YMETb:
® MOJEJINPOBATH PabOTHl TEHETUUECKUX AJITOPUTMOB
BIIaJICTh HABBIKAMHU
® [IOMCKA HKCTPEMYMOB (PYHKIIUH C TOMOIIBIO TEHETUYECKUX AITOPUTMOB

Tema 18. Pemenue TeXHUYECKHUX 3aaa4 ¢ IOMOIIIBIO TCHETUYCCKUX aJITOPUTMOB

Y4eOHbIE BOIIPOCHI:

1. pemenrie NP-nonHbIX 337124 ¢ TOMONIBI0 TEHETUYECKUX AITOPUTMOB

2. aHANMM3 TEXHUYECKUX 3a7a4 Ha BO3MOXKHOCTh DEIICHHUS WX C TMOMOIIbI0 T€HETHUYECKUX
aNTOPUTMOB

3. mpuMep peleHuss TEXHUYECKOHN 3a/1aull C TOMOIIbI0 FTEHETUYECKUX aITOPUTMOB



I/I3y‘{I/IB JaHHYIO0 TEMY, CTYACHT OOJIKCH:
HUMCETH NMPCACTABJICHUEC O MATEMATUYCCKOM allIiapaTe rcHETUICCKUX aJilfOPUTMOB;

3HATh!
e Ha3HAUYEHUE I'€HETUYECKHUX aIrOpPUTMOB
YMETh:
® AHAJIM3UPOBATH 3a/ady U OIICHMBATh BO3MOYKHOCTb €€ PEIIEHUS C NOMOIIbI0 T'€HETUYECKHX
aJIITOPUTMOB

BIaACTh HABbIKaAMH
® PCHICHUA TCXHUUYCCKHUX 3a/iad C TOMOIIbIO TCHCTUYCCKUX AJITOPUTMOB

Tema 19. 3anaun adpUHUTHBHOTO aHATTU3A

Y4eOHble BOIIPOCHI:

1. o6mme cBeneHus 00 ahPUHUTUBHOM aHATH3E

2. obmactu npuMeHeHHs ahGUHUTUBHOTO aHAIIN3A

3. aNropuTMBI HCKYCCTBEHHOT'O MHTEIICKTA, MPeAHa3HAYCHHbIC IS a(pUHUTHBHOTO aHAIHM3a

W3y4uB naHHYIO TEMY, CTYACHT JOJKEH:
UMETh MPECTABICHUE O Ha3HAYCHUH apPUHUTUBHOTO aHAIIN3A;
3HATh!
e 00JlacTH MPUMEHEHUS U MPUHIUIBI TPOBeAeHNS aQ(UHUTHBHOTO aHAIHM3a TaHHBIX
YMETh:
® aHaIM3UpPOBaTh IOCTAaBICHHYIO 3ajJady Ha HE0OXOIuMOCTh NpoBeleHHs adPUHUTHBHOTO
aHaJIM3a JUIsl €€ PeLeHUs
BJIa/IETh HaBBIKAMU
¢ ah(dUHUTUBHOTO aHATN3a JAHHBIX.

Tema 20. A GUHUTHBHBIN aHAIN3 C TOMOLIBIO AJTOPUTMA Apriori.

Y4eOHbIE BOIIPOCHI:

1. mpuHLHUIIEI pabOTHI adroput™ma Apriori

2. MaTeMaTHYeCKHil anmapaT aaroputma Apriori
3. mpuMep HCTIONIb30BaHMS allrTOpUTMa Apriori

W3yunB naHHYIO TEMY, CTYyICHT JIOJIKCH:
UMETb NPECTaBICHNE O MAaTEMaTHUECKOM ammapare U NpUHIKIAX paboThl anroputMa Apriori;
3HATh:
® TIPUHIUIIEI pabOTHI anropuT™Ma Apriori;
YMETh!
® MOJENIHpOBaTh paboOTy anropurMa Apriori;
BJIaJICTh HaBbIKAMH
e mposeneHHs ad(HUHUTUBHOTO aHAIIM3a JAHHBIX C TOMOIIBIO aropuT™Ma Apriori.

Tema 21. Marematuyeckuil annapaT HEYETKUX MHOXECTB M QJITOPUTM CO3AAHUS HEUETKUX
CUCTEM YIPAaBJICHUS.

YueOHble BOIPOCHI:

1. OcHOBBI TEOPUM HEYETKUX MHOKECTB.

2. JlefcTBUSI, BBINOJIHAEMbIE HAJl HEUETKMMU MHOXECTBaMHU
3. [Ipumep paboThI ¢ HEYSTKIMH MHOKECTBAMHU



N3yuuB n1aHHYIO TEMY, CTYJAEHT JOJKEH:
MMETh MPEACTABICHUE O MAaTEMaTUYECKOM aIllapaTe HEYETKUX MHOKECTB;
3HATh:
® TEOPUIO HEUETKUX MHOXKECTB;
YMETh:
e paboTaTh C MATEMATUYECKUM alNapaTOM HEYETKUX MHOXKECTB;
BIIAJICTh HAaBBIKAMHU
® BBLINOJIHEHUS JEHCTBUI HAJl HEUETKUMU MHOXKECTBAMHU.

Tema 22. CuHTE3 HEUETKOM CUCTEMBI YIIPABJICHUS.

VueOHbIE BOIPOCHL:

1. Anropurmsl ¢azzudukanuu u nedazznpuKaum.
2. ®opmupoBaHHe 0a3bl HEUSTKHUX MPABUI

3. CuHTe3 HEYETKUX CUCTEM YIIpaBIICHUS

W3yunB 1aHHYIO TEMY, CTYyI€HT JIOJIKEH:
UMETh MPEJICTaBICHHE O OCOOCHHOCTSIX MPOSKTHPOBAHMS HEUSTKUX CUCTEM YIPABIICHHS;
3HATh!
®  TIPHUHIUITBI POCKTUPOBAHKS HEYETKUX CUCTEM yTIPABIICHUS;
YMETh!
e  aHanmM3UpoBaTh Tpouecchl (azzuduranmu, Aedazzupura U GOPMUPOBAHUS HEUSTKHX
IpaBIJI IPH MPOEKTUPOBAHUH HEUETKUX CUCTEM YIPaBIICHHS;
BJIaJICTh HaBbIKAMH
J CHHTE3a HEUETKUX CHCTEM YITPABIICHHSL.

6. MeToandecKkue YKazaHud M0 OCBOCHUIO TUCHUIIJIMHBI
Tema 1. Baenenue B JAUCHUIUINHY «Cucremsbl HCKYCCTBCHHOI'O HHTCIIJIICKTA»

[Tpu ocBOeHMM TEMbI HEOOXOAMMO:

U3Yy4UTh y4eOHBIM MaTepua;

aKIEHTHUPOBAaTh BHUMAaHKUE Ha MOHSITUU CUCTEM MCKYCCTBEHHOTO MHTEIIEKTA;

0o0paTuTh BHUMaHKE Ha THUII 33/1a4, PEIIaeMbIX HCKYCCTBEHHBIM MHTEIIJIEKTOM;

0o0paTUTh BHUMaHME, YTO JUIS PELICHUs He JUII BCEX MOCTABJIEHHBIX 3a/1a4 LeIeco00pa3Ho
MIPUMEHEHNE CUCTEM UCKYCCTBEHHOTO MHTEIIEKTA.

Tema 2. Tekyimiee cocTosiHME, 00JAacTh MPUMEHEHUS M HEpelleHHbIe MPOOJIEeMBbl TEOPUHU
JITOPUTMOB UCKYCCTBEHHOT'O MHTEIIEKTA

[Tpu ocBOEHMM TEMBbI HEOOXOAMMO:

e M3y4YUTh YUEOHBII MaTepHua;

® aKIIGHTUpPOBAaThb BHHMMAHHE Ha TEKyIIEeM COCTOSHUU HCCIEJIOBaHUH B  00JacTu
HCKYCCTBEHHOI'O MHTEIIJIEKTA;

® [IOHATh, KaKue U3 NpoOJIeM HCKYCCTBEHHOI'O MHTEIIEKTA OCTAIOTCSl HEPELICHHBIMHU.

Tema 3. Kimacrepuzanus JaHHBIX ¢ IOMOIIBIO anroputMa k-means

[Tpu ocBoeHMU TEMBI HEOOXOAMMO:
® U3YYUTh YICOHBIH MaTepHai TEMBI;



® aKIICHTHPOBATh BHUMaHHUE Ha TIOHATHH KJIacTepU3aIluu JaHHBIX;

® AaKIICHTHPOBATh BHUMAaHHE HA MATEeMAaTUYECKOM armapare ajJropurMa k-means;

® [IOHSTH, YTO TOJydaeMasi C MOMOIIBI0 kK-means KJlacTepHasi CTPYKTypa HE BCETJa SBIISCTCS
OINTHUMAaJIbHOMN

Tewma 4. HHTCHHCKTyaHBHBIe AJITOPUTMBI JJIA PCUICHUA 3a1a4 KJ'IaCCI/I(I)I/IKaHI/II/I JaHHBIX

[Tpu ocBoOeHHU TEMBI HEOOXOUMO:

®  U3y4YUTh YUeOHBIN MaTepuai TeMbI;

® aKIEHTHPOBATH BHUMAHHUE HA 3ajjadaX, PEIIaeMbIX C MOMOIIBIO KJIacCU(UKAIIMH JaHHBIX;

® aKIIEHTUPOBAaTh BHUMAaHME Ha pa3IWyMs MEXIy Kiaccupukauved u KiacTepusanueit
JIAHHBIX;

Tema 5. Knaccudukanust TaHHBIX ¢ TOMOIIbIO0 anroputma D3

[Tpu ocBOeHMM TEMbI HEOOXOAMMO:

® M3Y4YUThb YUEOHBII MaTepual TEMBbI;

e AKIIEHTHPOBATh BHUMaHHUE Ha MaTEMaTHYECKOM anmnapare aaroputMmam [D3

® AKIEHTHPOBATh BHUMaHHE Ha MpoOJieMe MOCTPOCHHUS ONTHMAIbHBIX KJIACCH(PHUKAIIMOHHBIX
Mojiesnel ¢ momouipto anroputma D3

Tema 6. Knaccuduxkanust 1aHHBIX ¢ moMolpko aaropurma C4.5

[Tpu ocBoeHMU TEMBI HEOOXOAMMO:

® U3YYUTh YUCOHBIH MaTepHai TEMBI;

® aKIEHTHPOBATh BHUMaHHE HA MAaTeMaTH4YeCKOM ammapate anroputmam C4.5

® AKIEHTHPOBATh BHUMaHHE Ha MpoOJieMe MOCTPOCHHUS ONTHUMAIbHBIX KJIACCH(PHUKAIIMOHHBIX
Mozelel ¢ momoinbio anroputma C4.5

Tema 7. BBenenue B TEOpUIO HEMPOHHBIX CETEU

[Ipu ocBOCHHMH TeMBI HEOOXOAUMO:

® 3YYUTHh YUEOHBII MaTepHual TeMbL;

® aKIICHTHPOBATh BHUMAHHE HA CIIOCOOBI 00yUeHHUS] HEMPOHHBIX CETeH;

® aKIIEHTHPOBATh BHUMaHWE HA TpeOOBaHUSAX K 00OydaroIieil BHIOOPKE TaHHBIX, TPUMEHSIEMOM
JUISL HACTPOMKHU HEUPOHHOM CETH:

Tema 8. IlpuHUUI AEUCTBUS HEUPOHHBIX CETEW MPSIMOTO PACHPOCTPAHECHUS. AJITOPUTMBI
00y4eHHUs1 HEHPOHHBIX CETEH.

[Tpu ocBoeHMU TEMBI HEOOXOAMMO:

® U3YYUTh YUCOHBIH MaTepHai TEMBI;

® aKIEHTHPOBaTh BHHMAaHHME Ha CMOCO0aXx OOy4eHHs HEHPOHHBIX CETeH MPsSMOro
pacnpocTpaHeHus;

® QaKIEHTHPOBATh BHUMAaHWE HA OTIMYASA MEXKIy HEHPOHHBIMH CETAMH TIPSMOTO
pacrpoCTpaHeHUs U IPYTUMHU THIIaMU HEHPOHHBIX CETEH.

Tema 9. OOyueHne HEHPOHHOH CeTH 10 METOy AeIbTa-IPaBUIIa.

[Tpu ocBOeHMM TEMbI HEOOXOAMMO:
® M3Y4YUThb YUEOHBII MaTepual TEMBbI;



aKIEHTUPOBaTh BHUMAaHME Ha clocob0ax oOydeHUs HEHpOHHBIX CceTell MpsMOro
pacnpocTpaHEeHHUS;

aKICHTUPOBaTh BHHMaHHUE Ha OTIMYUS MEKAYy HEHPOHHBIMH CETSAMH MPSIMOTO
pacrpocTpaHeHUs U IPYTUMHU THIIaMU HEHPOHHBIX CETEH.

Tema 10. 06yueHrue MHOTOCTIOWHON CETH METOI0M OOPATHOTO PACIIPOCTPAHEHHSI OIINOKH.

[Tpu ocBOeHMM TEMBI HEOOXOAMMO:

U3Y4UTh y4eOHBIH MaTeprail TEMBI;

aKIEHTHUPOBaTh BHUMaHHE Ha crnocobax oO0y4deHHs] HEHPOHHBIX CeTed MpsIMOro
pacrnpoCcTpaHEHHUS;

aKLEHTUPOBAaTh BHHMMAaHUWE HA OTJIMYMS MEXKIy HEHPOHHBIMH CETSIMH HPSIMOIO
pacnpoCTpaHEHUs U IPYTMMH TUIIAMU HEMPOHHBIX CETEH.

Tema 11. PekyppeHTHbIC HEHPOHHBIE CETH, UX Ha3HAUYEHUE U METObI UX 00YUEHHUS.

ITpu ocBOeHMM TEMBI HEOOXOAMMO:

U3yYUTh YU€OHBII MaTepual TeMbl;

aKIEHTHPOBATh BHUMaHHE Ha CIIOCO0ax 00y4YEeHUsI HEUPOHHBIX CETei;

aKIEHTHUPOBAaTh BHUMAaHHE Ha OTJIMYMS MEXAY PEKypPPEHTHHIMH HEUPOHHBIMH CETSMHU U
JpYTMMH TUIIAMU HEMPOHHBIX CETEH.

Tema 12. HelipoHHast ceTb XeMMHHTIa B 33Jja4ax pacro3HaBaHus o0pa3oB.

ITpu ocBOeHMM TEeMbI HEOOXOAMMO:

U3Y4UTh y4eOHBIH MaTeprail TEMBI;

aKIEHTHUPOBATh BHUMAaHHUE Ha aropuTMe o0yueHus: HeHpoHHON ceTH XIMMUHTa;
aKLEHTUPOBaTh BHMMAHHE HA NPEICTABICHUU CHTHAJIOB HEWPOHHOM CETH B BUJC
OMIIOJISIPHOM MaTPUILIbI:

pazo0paTh Ha MpUMEPe MPHUHITUIBI PAa0OTH HEHPOHHOM ceTH XEeMMUHTA.

Tema 13. Knaccupukanumm u pEerpecCHMOHHBIM aHaIW3 C TIOMOIIBIO  aJTOPUTMOB
HCKYCCTBEHHOT'O MHTEJIJICKTa

[Tpu ocBOeHMH TeMBI HEOOXOTUMO:

W3YYHTH YICOHBIH MaTepHa;

aKIEHTUPOBATh BHUMAaHUE Ha TOHATHAX KIaCCH(HUKAIUSA JaHHBIX M PErPECCUOHHBIN aHAN3
JIAHHBIX

0o0paTuTh BHUMAaHUE Ha POJIb MOHITHIA KJIACCU(DUKAIIUY U PETPECCUOHHOTO aHAIM3a JIAaHHBIX B
00J1aCTH MaNIMHHOTO OOYYCHHS;

oOpaTuTh BHHMaHHE, Ha HEOOXOJAUMOCTh TOJTOTOBKM OOYYAarOMIMX BBIOOPOK st
WCIIOJIb30BaHUS AJITOPUTMOB KJTacCU(DHUKAIIHS H PETPECCHOHHOTO aHATN3a JTAHHBIX.

Tewma 14. Knaccuduxarus u perpecCHOHHBIN aHAJIW3 TaHHBIX ¢ MOMOIIbIo anroputMa CART

[Ipu ocBoeHHM TeMbI HEOOXOIUMO:

U3y4uTh Y4eOHbII MaTepua;

aKIEHTUPOBAaTh BHUMAHUE Ha MPUHIMIIAX pabOTHl U MaTeMaTHYECKOM arapare ajropurMa
CART;

MOHSATB, JUIsL 4ero Hy>keH nojacyeT uHjaekca Gini B anroputme CART.



Tema 15. OmnpeneneHue TOYHOCTHM W HAXOKIEHHE YCEUEHHBIX JE€PEBBEB PEUICHUH IO
anroputmy CART

[Ipu ocBoeHHM TeMbI HEOOXOIUMO:

U3y4YUTh Y4e€OHBII MaTepuall TeMbl;

aKIEHTUPOBAaTh BHHUMAaHHE Ha TMOHATUAX, YCEUCHHOE JIepeBO, TOJJIEPEBO, OIIMOKa
KJ1accupuKaluu;

aKIEHTUPOBaTh BHMMAaHHE Ha MaTeMaTHMYECKOM ammapaTe ajiropuTMa IOUCKA YCEYEHHBIX
JI€PEBBEB;

Tema 16. Matematrnueckuii annapaTt 1 IpUMEHEHHE F€HETUUECKUX aJlIfTOPUTMOB

IIpu ocBoeHMM TeMBI HEOOXOUMO:

M3YYHTh yUeOHBI MaTepuail TEMBI;

aKIEHTUPOBATh BHUMAHHUE HA MOHATUHHOM anmnapaTre reHeTHUYeCKUX alrOpUTMOB;
aKIEHTUPOBAaTh BHUMAaHME CIOCOOAaX pelIeHHH 3a7ad  ONTUMM3AllMd C  TOMOIIBIO
TeHETUYECKUX AJITOPUTMOB;

Tema 17. HMcnonp30BaHHME T'€HETHYECKOTO QITOPUTMA JUISl HAXOXKJICHHS OSKCTPEMYMOB
byHKIIUN

IIpu ocBOEHMM TEMBI HEOOXOUMO:

U3yYUTh YU€OHBII MaTepual TeMBbl;

aKIEHTHPOBATh BHUMaHHUE Ha OMEPaTOPax TeHETHYECKUX allTOPUTMOB;

aKIEHTHPOBaTh BHUMAaHHE Ha WCIIOJb30BAHUHM TE€HETHYECKUX alTOPUTMOB JUIs TIOHMCKa
HKCTPEMYMOB (PYHKIIUH.

Tema 18. Perienne TeXHUUECKUX 3314 C IIOMOILBIO TEHETUUECKUX aJITOPUTMOB

IIpu ocBoeHMM TeMBI HEOOXOIUMO:

M3YYHTh YyUeOHBIH MaTeprail TEMBI;

aKIEHTUPOBaTh BHHMMaHHE pemieHUH NP-MoiHBIX 3amad ¢ MOMOUIbI0 TEHETHYECKHUX
aJITOPUTMOB;

aKUEHTUPOBAaTh BHHUMaHWE Ha IMPHUHIMIIAX pELIEHUS TEXHUYECKUX 3a7ad C IOMOIIbIO
TFEHETUYECKUX AJITOPUTMOB

Tema 19. 3anaun adppUHUTHBHOTO aHATM3A

[Ipu ocBoeHNH TEMBI HEOOXOTUMO:

M3YYHTh YIeOHBIA MaTepUal TEMBI;

aKIEHTUPOBAThH BHUMaHUE Ha 00J1acTsSIX MpUMEeHEeHUs ad)GUHUTUBHOTO aHATN3a JaHHBIX;
aKI[CHTUPOBATh BHUMAaHUE HA ITOPUTMaxX MCKYCCTBEHHOTO WHTEJUIEKTA, MPETHA3HAYCHHBIX
it ahQUHUTUBHOTO aHAN3a JAHHBIX:

Tema 20. A HUHUTHBHBIN aHAIN3 C TIOMOLIBIO aJTOPUTMa Apriori.

IIpu ocBoeHMM TeMBI HEOOXOIUMO:

M3YYHTh yUeOHBI MaTepuail TEMBI;

aKIEHTUPOBaTh BHUMAHUE Ha MAaTeMaTMYECKOM ammnapaTe M MpUHLIMNAX paboThl airopuTMa
Apriori;



aKIEHTHPOBAaTh BHUMAaHHE Ha OCOOCHHOCTSAX NPAKTHYECKOTO IPUMEHEHHs alrOpuTMa
Apriori.

Tema 21. Marematnueckuii anmapaT HEYETKMX MHOXECTB U aJIFOPUTM CO3AAHUS HEUETKHX
CUCTEM YIPAaBJICHUS.

IIpu ocBOEHMM TEMBI HEOOXOUMO:
U3yYUTh YUeOHBII MaTepual TeMbl;
aKLEHTUPOBAaTh BHUMaHUE Ha MaTEMaTHUECKOM annapaTe HEYETKUX MHOXKECTB;

Tewma 22. CuHTE3 HEUETKOW CHCTEMBI YIIPABJICHHUS.

IIpu ocBoeHMM TeMBI HEOOXOUMO:

W3YYHTh YIeOHBIA MaTepHal TEMBI;

aKIICHTUPOBATh BHUMaHHUE Ha crocobax (azsudukanuu, aedaszzuduxanud 1 GOpMHUPOBAHUS
HEYETKHX MPABHII IPH MMPOCSKTUPOBAHUH HEUCTKUX CUCTEM YIIPABIICHUS;

aKIEHTHPOBATh BHUMaHUE HA OCOOCHHOCTSIX CHHTE3a HEYETKHX CHCTEM YIPaBJICHHUS.

7. OueHOYHBIE CPEICTBA

7.1. IIaciopT OLICHOYHBIX CPEACTB

Cemecr Koa koHTpoIMpyemMoii KoMnieTeHIHT HaumenoBanue
P (MIM ee 4ACTH) OLIEHOYHOI'0 CPeICTBA
9 OIIK-2; OIIK-7; OIIK-8 [IpomexxyTOUHBIN TECT

[IpakTnyeckue 3agaHus
HToroBelii TecT

7.2. TunoBbIe 3aIaHUsI MM HHbIE MATEPHAJIbI, HEOOXO0IMMBbIE JIJIsl TEKYIIEero KOHTPOJIA

7.2.1. IIpakTiueckas pabora

(HaumeHoBaHUue OYEeHOUHO20 Cpedcmea)

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

ITpakTrueckoe 3anaTue Ne 1. Kiactepusanuus npu MHTEIUIEKTYalbHOM aHAJIN3€ JAHHBIX
Ilenb: W3yyuTh OCHOBBI NPUMEHEHMs QIropuTMa Kk-means JUIsl pelleHHus 3ajgad

KIIaCTepru3alvu npru UHTCIJICKTYaJIbHOM aHAJIN3C JaHHBIX.

Coneprxanue 3a1aHusl.
1. B cooTBeTcTBMM ¢ HOMEpPOM BapHaHTa CreHEPUPOBATh JaHHBIC, HA KOTOPHIX OyIeT

TECTHPOBAThCs paboTta anroput™a k-means.

BapuaHnTsl 3ananuit:
1 BapuanT: V 3anmceit 1omkHO ObITh 3 mapameTtpa. [lepBriit u3MensieTcs B auanasone [0,1;

5], Bropoii nmapamerp — B auanasone [0,1; 3], TpeTuil mapameTp MOKET NPUHUMATh 3HAUYEHUS —
10%, 20%, 80%, 90%.

2 Bapuant: VY 3anuceii 10kHO ObITh 3 mapamerpa. [lepBeoiit uamensercs B auanazone [0,01;

1], BTrOpoit mapamerp — B auanaszone [1; 300], Tpetuil mapameTp MOKET MPUHUMATh 3HAUYCHUS —
Camapa, Tonpartu, Yamaesck.



3 Bapuant: Ilepsbiii uamensercs B auanazone [0; 1], BTopoil mapameTp — B 1uana3one [-2;
2], Tpetuit napaMeTp MOKET MPUHUMATh 3HAYEHUS — Ja WU HET.

4 Bapuanr: IlepBblil u3smensiercs B quanasone [-10; 1], Bropoit napamerp — B nuana3oHe [1;
2], TpeTuii mapaMeTp MOXXET NPUHHUMATh 3HAUYEHUS — OTPHUIATEIbHOE 3HAYEHHE, MOJIOKUTEIbHOE
3Ha4YCHHUE.

3. Ha mo06oMm wu3BeCTHOM OOBEKTHO-OPUEHTUPOBAHHOM SI3bIKE€ IPOTrPAMMUPOBAHUS
pa3paboTaTh NpOrpaMMy, Ha TMpakTHKE pPEaIM3YIOUIyI0  BBIIOJHEHHE  KIacTepHU3aluu
CT€HEpPHpPOBAHHBIX JAHHBIX IO aNropuTMy k-means ¢ IpUMEHEHHEM HE MEHEee JBYX METpHUK
(nanpumep, EBknmaoBa paccTosiHMe M paccTosiHMe MaHxaTTeHa). B mporpamme 1oimkHa OBbITH
MPEeyCMOTPEHa BO3MOXKHOCTh (DUKCHPOBAHMS TIOCTE KaXAOW WTEpallud alfOpUTMa CYMMBbI
KBaJ[PaTOB OIMOOK U KOOPJMHAT IIEHTPOU/IOB.

4. OTBETUTH HAa KOHTPOJBHBIE BOIPOCHI

1. Oxapaktepu3yiiTe Tarnbl BHIIOTHEHUs aroputMa k-means.

2. Kakumu taHHBIMU HEOOXOAMMO 00J1aaTh TS 3amycka anropurma k-means?

3. Kakue MeTpUKH OnpeieIeHus] pacCTOSTHUM MPUMEHSIOTCS B alroput™e k-means?

4. B ueM 3akit0yaeTcsi peKypCUBHOCTh aliropuT™Ma k-means.

5. Ilo xakuM mapameTpaM MpOU3BOJIUTCS OCTAHOBKA BHITIOJIHEHUS anroputMa k-means?

[Tpaktuyeckoe 3ansatue Ne 2. Knaccudukaius JaHHBIX ¢ TOMOIIbIo anroputma D3
[lenb: U3y4yuTh OCHOBBI NMpUMeHeHUs anroputMa ID3 mist pemenus 3anad kinaccudukanu
IIPY UHTEJUIEKTYyaJIbHOM aHAJIN3€ JaHHbIX.

ConeprxaHue 3a1aHusl.
1. B coOTBETCTBMM C HOMEPOM BapHaHTa CrE€HEpUPOBATh JAaHHbIE, Ha KOTOPBIX OyIeT
TECTHUPOBAThCS paboTta anroputma ID3.

BapuaHTsl 3anaHui:

1 Bapuant: [lepBsiii aTpuOyT MoxeT npuHuMaTh 3Hauenus: A, B, C, D, E. Bropoii atpubyt
MOJKET MPUHUMATh 3HAUCHUS: J1a, HeT. TpeTuit aTpuOyT MOXKET MPUHUMATDh 3HAYCHUS U3 TUara3oHa
[0, 600]. YeTBepThlit aTpuOyT MOXKET NPUHUMATh 3HaUeHUs U3 nuamnasoHa [0, 0.9]. IlaTeiii aTpulyT
MOKET MpUHUMaTh 3HaueHus: 6, 7, 10. Brixoanoii atpubyt MoxxeT npunumars 3HaueHust Cl, C2,
C3, C4, C5. HaGop naHHBIX TOJDKEH cofiepKaTh He MeHee 40 3amucei.

2 Bapuant: IlepBblif aTpuOyT MOXET NPUHMMATh 3HA4YCHMS: OJOHIMHKA, OpIOHETKa,
HIaTeHKa, pbhkas. BTopoil aTpuOyT MOXeT NpUHUMAaTh 3HAUYEHUs: /1a, HeT. TpeTuil aTpudyT MOXKeT
NpUHUMATh 3HaueHUs u3 nuanasona [160, 185]. UerBepThlil aTpuOyT MOXKET NPUHUMATH 3HAYCHUS
0, 1, 2, 3. I1areiif atpubyT MoxkeT npuHuUMath 3HadeHus: 80, 90, 100. BrixonHoil aTpulyT MoxeT
npuaumMath 3HaueHus C1, C2, C3, C4. Habop naHHBIX TOJDKEH coepkaTh He MeHee 40 3amuceid.

3 Bapuant: [lepBslif aTpuOyT MOKET IPUHUMATh 3HAYEHUS: CTPENOK ], cTpenok2, cTpenok3,
cTpenok4, cTpenokS. Bropoii aTpubyT MOXKeT NpUHUMATh 3HAYECHUs: Hape3HoW, rimaakuid. Tperuit
aTpuOyT MOXET MPUHUMATh 3HadeHUss u3 nuarnazona [50, 95]. UerBepTolii aTpulOyT MOXKET
npunumatek 3HadeHus 100, 150, 200. Ilareiii atpuOyt MoxkeT mpuHuMarh 3HadeHus: [500, 800].
BoixogHoit arpubyt moxer mpuHumath 3HaueHus Cl, C2, C3, C4. Habop naHHBIX TOJIKEH
cozepxath He MeHee 40 3anuceil.

4 Bapuanr: IlepBblit aTpu0yT MOXET NPUHUMAThH 3HAYEHUS: Cpe/IHEE, Cpe/lHe-ClelnaIbHOe,
BbICIIICE HE OKOHYEHHOE, BBICIIEE, /1Ba BhICIIUX. BTOpOil aTpuOyT MOKET MPUHUMATh 3HAUEHUS U3
nuanazona [18, 50]. Tperuii atpubyT MOKEeT NMpUHUMATh 3HAYeHHs Aa, HET. UeTBepThld aTpuOyT
MokeT npuHuUMath 3HaueHus 0, 1, 2, 3. YerBepThlii aTpuOyT MOXET NMPUHUMATh 3HAUYEHUS U3
nuamnaszona [50, 100]. BeixogHoit atpubyT moxketr mpuHuMath 3Hadenuss Cl, C2, C3, C5. Habop
JIaHHBIX JI0JDKEH coiepkaTh He MeHee 40 3anuceil.



3. Ha mo00oM H3BECTHOM OOBEKTHO-OPHEHTHPOBAHHOM SI3bIKE IPOrPaMMHPOBAHHUS
pazpaboTath MpOrpaMMy, Ha TIPAKTHKE pEATU3YIONIyI0 BBIMIOJIHEHHE anroputMa ID3 ¢
UCIIOJIb30BAHUEM CT€HEPUPOBAHHBIX JIAHHBIX.

4. OTBETUTH Ha BONPOCHI 11 KOHTPOJIA:

1. Oxapakrepu3syiiTe 3Tansl BbINOIHEHU anropurMa ID3.

2. Kakumu taHHBIMU HEOOXOAMMO 00J1a/1aTh TS 3amycka anroputma [D3?

3. Ilo xakoMy KpHUTEpHIO OIpENeNAeTCsl ycIOBHE pa3OuMeHHs B TEKyLIeM Y3lie JepeBa
pEeLIEHNU TOCTPOSHHOTO C TOMOIIIBI0 anroputma [D37?7

4. B ueM 3aKir04aeTCsl peKypcUBHOCTh asiroputma [D3.

5. Ilo xakum nmapameTpaM MPOU3BOJUTCS OCTAHOBKA BBITTOJIHEHUS anroputMa [D37?

[paktrueckoe 3ansaTue Ne 3. Knaccudukaius qaHHBIX ¢ ToMotbio anroputma C4.5
[lenb: M3y4UTh OCHOBBI IpUMEHEHUs anroputMma C4.5 mms pereHus 3aaad KIacCuPUKAIIN
MIPU MHTEIIEKTYaIbHOM aHAJIN3€E JTaHHBIX.

ConepxaHue 3a0aHus:

1. Beiciaymate 0ObsICHEHUs TIPEToiaBaTelis o UCTIONIb30BaHuIo anroputma C4.5.

2. JlaHHBIE Ha KOTOpBIX OyAeT MPOBOJAUTHCS TecTupoBaHue anropurma C4.5 Heobxomumo
B3STh U3 NPEABIAYLIETO PAKTUKH.

3. Ha mo06oMm wu3BeCTHOM OOBEKTHO-OPUEHTUPOBAHHOM SI3bIKE€ IMPOTrPAMMUPOBAHUS
pa3paboTaTh NpPOrpaMMy Ha TNPAKTUKE peau3yollylo BbIMoiHeHHe anroputMa C4.5 ¢
HCIIOJIb30BaHUEM CT€HEPUPOBAHHBIX JIAHHBIX.

4. CpaBHUTH IOCTPOEHHBIE JIEPEBBS MPUHATHUS pelieHnit no anroputMmy ID3 u C4.5

5. OTBETUTH HA BONPOCHI JJIs1 KOHTPOJIS.

1. Oxapakrepu3syiTe dTanbl BeINOIHEHN anroputma C4.5.

2. Kakumu taHHBIMH HEOOXOAMMO 00J1a1aTh /TSl 3amycka anroputma C4.5?

3. Ilo xakoMy KpHUTEpHIO OIpeNesAeTCsl ycIOBHE pa3OMeHHs B TEKyLIEeM Y3lie JepeBa
pELIEHU TOCTPOCHHOTO ¢ TOMOIIBI0 asiroput™Ma C4.5?

4. B ueM 3akitoyaeTcsi peKypcuBHOCTh anroputma C4.5.

5. Ilo xakum nmapameTpaM MPOU3BOJUTCS OCTAHOBKA BBINTONIHEHMS aroputMa C4.5?7

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

[Tpaktuyeckoe 3anstue Ne 4. OOyueHne HEHPOHHOM CeTH 1Mo METOy AebTa-IpaBuiIa
Llenb: U3y4uTh OCHOBBI O0YyUEHUSI HEHPOHHON CETH 10 METOY JeNibTa-IpaBua.

ConepxaHue 3a0aHu:

1. Ha mo0oM WH3BECTHOM OOBEKTHO-OPHEHTUPOBAHHOM SI3bIKE IPOrPaMMHUPOBAHHUS
pazpaboTath MporpaMMy Ha MPAKTHKE PEATU3YIONIYI0 OJHOCIOWHBIM MEPCENTPOH COCTOSAIIUN U3
OJTHOTO HEeWMpoHa CO CTyNeHYaToi (pyHKIMel akTHBAIUH.

2. O0yuuTh HEUPOHHYIO CETh BBIMOIHATH OMEPAIUIO JOTHUECKOTO CIOKEHHUS.

3. 3anmcarh NOTy4YeHHBIE BECOBbIE KO PHUIIUEHTHI.

4. OO0yuuTh HEHPOHHYIO CETh BBITIOIHITH OMEPAIHIO JIOTHUYECKOTO YMHOXKEHHUSI.

5.3amucarph NoJy4YeHHbIE BECOBbIE KO (UIIMEHTHI.

6. OTBETUTH HA BOIIPOCHI JIsl CAMOKOHTPOJIS:

1. llems 0Oy4ueHUsT HEHPOHHOW CETH.

2. Kak omnpezpenstoTcs NepBOHAYalbHbIE 3HAYEHHS BECOBBIX KOI(PQUIMEHTOB TNepea
HAYaJIOM Ipoliecca BhIMOIHEHUEM 00yUeHHS.

3. Heo6xoauma 11 HOpMHUPOBKA BXOJIHBIX JTAHHBIX.

4. Biuser nu ko3 HULUEHT CKOPOCTH 00yUYEHHUs Ha TOYHOCTh PabOThl HEHPOHHOMN CETH.

5. B uem 3akmouaeTcs mpobiema “UcKIoYaronero win’.



[Ipaktuyeckoe 3ansatve Ne 5. OOyyeHHe MHOTOCIOWHOW CETH METOAOM O0OpaTHOro
pacmpocTpaHeHHUs OIIHOKH

Llesb: M3y4nTh OCHOBBI OOYUEHHSI MHOTOCIOMHBIX HEHMPOHHBIX CeTel METOJOM O0OpaTHOTO
pacrpocTpaHeHHUs OITHOKH.

ConepxaHue 3a0aHu:

1. laHHBI€, HA KOTOPBIX OYJEeT MPOBOAUTHCS TECTUPOBAHHE HEHPOHHBIX ceTe HEOOXO0 MO
CT€HEepHpOBaTh CIEIyIOIIUM 00pa3oM. BeiOpaTh QpyHKIMIO ¢ IBYMs] HE3aBUCUMBIMH IIEPEMEHHBIMU
y= f(x1, x2). [Ipu pas3ubix 3Ha4yeHus x1, x2 paccuutaTh 3HaYeHus y. [Ipunsath 3Hauenus x1, x2 —
BXOJIHBIMH CUTHAJIaMU HEMPOHHOM CETH, a Y — BBIXOJJHBIM CUTHAJIOM.

3. Ha mo0oM UH3BECTHOM OOBEKTHO-OPHEHTHPOBAHHOM SI3bIKE IPOrPaMMHPOBAHHUS
pa3paboTarh mporpamMmy, Ha HpPaKTUKE pPEalH3yIOIIyI0 BBIIOJHEHHE OO0yuYeHHUs HEHpOHHOW ceTu
METOZ0M 00paTHOTO PacIpOCTPAHEHUS OIINOKH.

4. ITocTpouTh KOHTYpPHYIO AMarpaMMmy ucxogHou @ynkumu y= f(x1, x2) (Hanpumep B cpene
Mathcad) . IlocTpouTh aHaJTOTMYHYIO KOHTYPHYIO JUarpaMMy IO JaHHBIM TE€HEpUpPYEeMbIX
HelpoHHOMU ceThi0. CpaBHUTH 00€ KOHTYPHBIX JUarpamMmbl.

5. OTBeTUTH HAa BONPOCHI JUIsl KOHTPOJIS:

1. OxapakTepu3yiTe NOHATHE PETPECCUOHHBIN aHAIU3.

2. Onuiure o0MmuUi alropuT™M paboThl C HEHPOHHBIMH CETSIMU.

3. Kakne cymecTByrOT TUIIBI HEUPOHHBIX CETEN?

4. HazoBuTe peKOMEHJALMU MO BBIOOPY CTPYKTYpY HEHPOHHBIX CeTei B 3aBHCUMOCTH OT
pelaeMoi 3a1a4u.

IIpaktryeckoe 3anatue Ne 6. HeliponHas ceTp XeMMMHra B 3aJadax paclO3HaBaHUS
o0pazoB

[lenp: M3y4nTh OCHOBBI NPUMEHEHUS HEUPOHHOM CETM XEMMHMHIra JUIs PEIICHHs 3a]a4
pacrio3HaBaHHs 00pa30B.

CopneprxaHue 3a1aHus:

1. Peanu3oBaTh HEMPOHHYIO C€Th XEMMUHTIA Ha JTF0OOM 00BEKTHO-OPUEHTUPOBAHHOM SI3bIKE
IPOrPaMMHUPOBAHUSI.

2. OOy4nTh HEUPOHHYIO CeTh 3-4 MaOIOHHBIM CUTHAJIAM.

3. Tlomateh Ha BXOJ] HEHpPOHHOW CeTH HEW3BECTHBIE 00pa3bl M MPOCIEIUTH Mpolece
pacrio3HaBaHus. s KaxI0TO BXOJHOTO O0Opas3a 3amucaTh HOMEp Ojrpkaifiiero mabiioHa u
KOJINYECTBO UTEPAINii, MOTPeOOBABIIUXCS AJIS1 pACIIO3HABAHMUSL.

4. OTBeTUTH Ha BOIIPOCHI JJI1 KOHTPOJIA.

1. C kakuMH CUTHaJIaMU MOKET paboTaTh HEHpOHHAas ceTb XeMMUHTa?

2. MoxHO 11 1peoOpa3oBaTh BEIIECTBEHHbIC YHCIA B CUTHAJIBI MOHATHBIC Ui HEMPOHHOU
ceT XeMMHuHra?

3. B Kakux NpUIOKEHUSAX IPUMEHSIOTCS PEKYPPEHTHBIE HEHPOHHBIE CETU?

4. Yem peKyppeHTHbIC HEHPOHHBIE CETH OTIWYAIOTCS OT HEHUPOHHBIX CETEH MNPSAMOro
pacnpocTpaHeHHs?

5. Ha gto BnustoT BecoBble KO (HULIMEHTHI 0OpaTHBIX CBA3EH B pEKYPPEHTHBIX HEHPOHHBIX
cersx?

[IpakTyeckoe 3aHsaTue Ne7. Knaccudukanusi W perpecCHOHHBIM aHaiM3 JaHHBIX C
nomouisto anroputma CART

[lenp: w3yunth oOCHOBBI mpuMmeHeHusa aimroputMa CART g pemeHns  3amad
KJIacCU(UKAIMKN U PETPECCHOHHOT0 aHaIH3a.




ConeprxaHue 3a1aHus:
1. B coOTBETCTBMM C HOMEPOM BapHaHTa CrE€HEpPUPOBATh JAaHHbIE, Ha KOTOPBIX OyIeT
TecThupoBaThcs padora anroputma CART mo kinaccupukanum JaHHBIX.

BapuanTsel 3a1anuii:

1 Bapuant: ¥V 3anuceil 1omkHo 0Tk 3 mapametpa. [lepssiit u3mensiercs B nuanasose [0,1;
5], Bropoit mapametp — B nuamnaszone [0,1; 3], Tpetuil mapamerp MOKET NPUHUMATh 3HAYEHUS —
10%, 20%, 80%, 90%.

2 Bapuant: VY 3anuceii 1omkHo ObITh 3 mapamerpa. [lepblit u3mensercs B quanaszone [0,01;
1], BTopo#t mapamerp — B nuamaszone [1; 300], TpeTuil mapaMeTp MOXET MPUHUMATH 3HAUYCHUS —
Camapa, Tonpartu, Yamnaesck.

3 Bapwuanr: [lepBsrit u3amensiercst B quamnasone [0; 1], BTopoii mapa-MeTp — B Anamna3oHe [-2;
2], TpeTuil mapameTp MOKET MPUHUMATh 3HAUEHUS — J1a WU HET.

4 Bapwuanr: [lepBsiif m3mensercs B quanasone [-10; 1], Bropoit mapamerp — B quanasone [ 1;
2], TpeTuil mapamMeTp MOXET NMPUHUMATh 3HAUYEHUS — OTPHUIATENIbHOE 3HAYEHUE, MOJOKUTEIbHOE
3Ha4YeHHE.

2. Ha mo0oM H3BECTHOM OOBEKTHO-OPHEHTUPOBAHHOM SI3bIKE IMPOrPaMMHUPOBAHHUS
pazpaboTath TporpaMmy Ha TMpaKTUKe, peanm3yrollyro BbeimonHeHue anroputmMa CART ¢
HCIIOJIb30BAHUEM CTEHEPUPOBAHHBIX JIAHHBIX.

3. CoxpaHHMThb TOJYYEHHOE JEPEBO MPHUHATHUS DPELIECHUH [UIsi BBINOJHEHMS 3aJaHuil U3
clieyIomien 1abopaTtopHON paboOTHI.

4. B COOTBETCTBMM C HOMEPOM BapuaHTa Cr€HEpPUpPOBaTh NaHHbIE, HA KOTOPBIX OyneT
TecTupoBaThcsi pabota anroputMa CART mnpu pemieHuu 3afady  perpecCMOHHOrO aHalu3a
(anmpoxcumanust yHKIIUN)

BapuanTsl 3a1aHuii:

1. Bapuanr: f(x,y)=3+(x=3)" +(y—4)
2. Bapuanr: f(x,y) =sin(x* + %)

3. Bapuanr: / (6:))= cos(x” + y7)

4. Bapuanr: /()= sin(x’ + ")

5. Ioctpouts B mMatematnueckoM mnakere MathCAD unu MatLab rpadux Qynkuum u
anmpOKCUMUPYIOLIUI rpaduK, NOTydeHHbIN ¢ moMoipto anroputMa CART.

6. CoxpaHUTb MMOJTyYEHHbIE JaHHbIE [T BBIMOJIHEHUS CIeayoueil 1abopaTopHOit paboThI.

7. OTBETUTH HA BONPOCHI JIJIs1 KOHTPOJIS:

1. Oxapakrepusyiite sTansl BeinoiaHeHus anroputma CART.

2. Kakumu naHHBIME HE0OX0aMMO 00J1aaTh Juist 3amycka anroputma CART?

3. Ilo xakoMy KpHUTEpHIO OIpENeNIeTCsl ycJIOBHE pa3OueHHs B TEKyILIEM Y3lie JepeBa
pEeLIEHNU TOCTPOSHHOTO ¢ TOMOIIbI0 anroputMa CART?

4. B ueM 3akimouaeTcs pekypcuBHOCTh anroputma CART.

5. Ilo kakuM mapaMeTpaMm IPOU3BOJIUTCS OCTaHOBKA BbITIOHEHUs airoputMa CART?

6. B yem omiinums anroputmo CART u C4.5?

ITpaktuyeckoe 3anatue Ne 8. OmnpejesieHue TOYHOCTH M HAXOXKACHUE YCEYCHHBIX JI€PEBbEB
pemienuit no anroputMy CART

Ilenb: M3y4nUTh OCHOBBI HAXOXJIECHHUE YCEUYEHHBIX [E€PEBbEB DPEIICHUN U ONIPEIEIICHUE
TOYHOCTH UX paboTsl o anroputMsl CART.

ConepxaHue 3a0aHus:



1. Jnsd MOCTPOSHHBIX Ha MpEAbIAyLIed MpakTHKE JEepPEeBbEB NPHUHATUS pelIeHUH (OJIHO
JIEpPEBO, peanusylollee KJIacCU(PUKAIUIO JTaHHBIX U OJHO JEPEBO, PEATU3YIOIIEe anmnpOKCUMAIIIIO
(byHKIIMN) HE0OXO0AUMO HAlTH BCE YCEUEHHBIE 1EPEBbsI PEILICHHH.

2. Jlns peanu3anuy 3aJaHus O] HOMEPOM IMyHKTa 2 HEOOXOJAMMO Ha JIFOOOM H3BECTHOM
00BEKTHO-OPUEHTUPOBAHHOM SI3bIKE MPOIPAMMHPOBAHUS Pa3paboTaTh IPOrpaMMy.

3. [IporeMOHCTPUPOBATH MPOrPAMMY U €€ PE3yJIbTAT BBIITOJIHEHHS PENOAaBaTENIO.

4. OTBETUTH Ha BOIIPOCHI JIJIs1 CAMOKOHTPOJIS:

1. OnumrTe anropuT™M HaXO0XKACHUS YCEUEHHBIX JIepeBbeB pemeHui o anroputMy CART.

2. Kak omnpenensieTcst TOUHOCTb 1€PEBLEB PUHATHUS PEILIEHUI.

3. Kputepuii onTuManbHOCTH YCEUEHHBIX JepeBbeB 1o anroputmy CART.

4. Tax onpenensercs omunoOka knaccudukanuu no anroputmy CART?

5. ®opmupoBaHHue BBIOOPKH JAaHHBIX ISl IOCTPOEHUS JI€PEBHEB NMPUHATHS PEIICHUM Mo
anroputmy CART?

ITpakTrueckoe 3anaTue Ne 9. Mcnonb30BaHne TEHETUYECKOTO aIrOpUTMa Ui HaXOXKICHUS
AKCTPEMYMOB (YHKIIHH

Ilenb: M3y4UTh OCHOBBI HCIIOJIB30BAHHWE TE€HETUYECKUX QJITOPUTMOB Ul HAXOXKIECHUS
AKCTPEMYMOB (YHKITHH.

ConepxaHue 3a0aHu:

1. BoiOpates ¢ynkuuto f(x), comepxkaiiyto Ha BBIOPAHHOM OTpe3KE JIOKAIBHBIH U
r7100aJbHBIA MAaKCUMYM.

2. Tloctpouth rpaduk BbIOpaHHOH ¢GyHKUMH B MarematndeckoM mnakere MathCAD wumm
MatLab.

3. CayyaiineiM 00pa3oM 3a/aTh MOMYJIAMIO 3HaUYCHUH X. B kauecTBe 3HaueHUil GyHKUIUU
MIPUCTIOCOOIEHHOCTH HEO0OXO0UMO HCMONb30BaTh 3HaueHus GyHkuuu f(X) s paccMaTpuBaeMbIxX
3HAYEHUH X.

4. 3anycTUTh BHIIIOJHEHHE T€HETUUECKOT0 alropuTMa U GUKCHPOBATh HallJICHHbIE PEIICHUS
B KQ)KJOW UTEpALlMU BBINOJIHEHUS aJITOPUTMA.

5. IlytemM uW3MEHEHHs OIEpPaTOpOB TEHETUYECKOrO alroOpuTMa JOOUTHCS YTOOBI BCe
HalJIeHHbIE pelIeH!s] HAXOAUIach B INT00AIEHOM MaKCUMyMe (PYHKIIUH.

6. OTBETUTH HA BONIPOCHI JIsl CAMOKOHTPOJIS:

1. ®opmupoBaHe BEIOOPKH JAHHBIX JUIS 3aITycKa TeHETUYECKUX aJTOPUTMOB.

2. Kpurepnii 0CTaHOBKH BBITIOJIHEHHS TEHETHYECKOTO AJITOPUTMA.

3. Oneparopbl CKpeUIMBaHUs B TEHETUYECKUX aJITOpUTMaX.

4. Onepatopsl CENEKIUH B TCHETUYECKHUX aJrOPUTMax.

5. 3ajau, pemaemMple ¢ IOMOIIbIO T€HETUUYECKUX aJITOPUTMOB

IIpaktruyeckoe 3ansaTue No 10. PermeHue TeXHHMUECKUX 3aJad C MOMOILIBIO T€HETHUECKUX
aJITOPUTMOB.

[lenb: W3y4UTh OCHOBBI HCIIOJb30BAHUE TE€HETUYECKUX aJITOPUTMOB JUISl PELICHHUS
MPAKTUKO-OPUEHTUPOBAHHBIX TEXHUYECKUX 3a/1a4.

ConepxaHue 3a0aHus:

1. BeiOpath mpeaMeTHyt0 00JacTh U 3a/ady ONTUMHU3ALMK U3 JaHHOW 00JIaCTH, KOTOPYIO
MOXXHO PEIINUTH C MIOMOIIBIO TCHETUYCCKUX AJITOPUTMOB.

2. OmpenenuTh, Kak OyJIeT BBIUUCIATHCS (YHKIHS MPUCTIOCOOTIEHHOCTU TSl HAWJECHHBIX
peneHui.

3. TlomoOpath omepaTophl, MO3BOJSIONINE PEIIUTh BBIOPAHHYIO 3a7a4y ONTHUMH3AIUU
(omepaTop otbOopa ocoOed aisg CKpEeNIMBaHUs, OMEpPaTop CKPEUIMBAaHMS, OMNEPaTop MYyTalluH,
orepaTop oTéopa ocoOeit B HOBYIO MOMYJISIIHIO).



4. Ha m000M U3BECTHOM OOBEKTHO-OPUEHTUPOBAHHOM SI3BIKE MPOTrPAMMHUPOBAHHS
pa3paboTaTh mporpaMMy Ha MpakTHKE PEHIalollyl0 BRIOPaHHYIO 337a4y ONTHUMHU3ALMUU C TOMOUIBIO
FCHETUYECKUX AJITOPUTMOB.

5. OTBEeTUTH HA BONPOCHI JUIsl CAMOKOHTPOJIS:

1. ®opmupoBaHe BEIOOPKH JAHHBIX JUIS 3aITyCKa TeHETUUYECKUX aJTOPUTMOB.

2. Kpurepnii 0CTAaHOBKH BBITIOJIHEHHS TEHETHYECKOTO AJITOPUTMA.

3. Oneparopbl CKpeUIMBaHUs B TEHETHYECKUX aJITOpUTMaX.

4. Onepatopsl CEJIEKIUHN B TEHETUYECKUX arOPUTMAX.

5. 3aauy, pemaemMple ¢ IOMOIIbIO T€HETUUYECKUX aJITOPUTMOB

[IpakTryeckoe 3auatue Ne 11. AddUHUTUBHBINA aHAIN3 C TOMOIIBIO anroputMa Apriori
[lenb: W3y4UTh OCHOBBI NPUMEHEHHs anroputMa Apriori JUIsi peleHus 3aaad
apUHUTUBHOTO aHAJIN3a IPU HHTEIUICKTYAIbHOM aHAIIN3€e JaHHBIX.

Conepxanue 3a0aHu:

1. Beicaymate 0ObsICHEHUS IPETIOAaBATENS M0 UCTIOIBb30BAHUIO AITOpUTMa Apriori.

2. BeiOpath mpeameTHyr 001acTh, B KOTOPOH BO3MOXXHO TpHMeHeHUE ap(OUHUTUBHOTO
aHain3a U creHepupoBaTh He MeHee 100 TpaH3akuuii, coAepKallMX HE MEHee 25 pas3InyHbIX
MPEIMETOB.

3. Ha mo6oM wu3BeCTHOM OOBEKTHO-OPUEHTUPOBAHHOM S3bIKE MPOTrpaM-MHUPOBAHUS
pazpaboTath MpOrpaMMy, Ha TIPAKTHUKE pEaTU3yIONIyI0 BBITIOJIHEHHE alropuTt™Ma Apriori ¢
UCTIOJIb30BaHUEM CT€HEPHUPOBAH-HBIX JaHHBIX.

4. Pe3ynbTaT BHINOJHEHHS MPOrpaMMbl — Ta0yMlla HalJEHHBIX acCOLMA-THUBHBIX MPaBUI C
pacyeToM OObEKTUBHBIX U CYOBEKTUBHBIX METPHK.

5. OTBETUTH HA BOIMPOCHI JIJI1 KOHTPOJIS:

1. Oxapakrepusyiite nousTue aQpPUHUTHBHOTO aHATIH3a

2. OxapakTepusyiTe aaroputm Apriori.

3. Kakue mapameTpsl MOXET 337aBaTh aHAJIUTUK JJIS YIPABJICHUS MPOLIECCOM BBITOTHEHHUS
anroputMma Apriori.

4. Kakue o0OBeKTHBHbIE M CyOBEKTHBHbIE METPUKHM MPUMEHSIOTCS JUISL  OLICHKH
aCCOLMaTUBHBIX MPaBUII?

5. YTto siBseTCs pe3yabTaTOM BBIIIOJIHEHUS alroputMa Apriori?

ITpakTrueckoe 3anaTue Ne 12. CHHTE3 HEUETKON CUCTEMBI YIIPaBJICHHUS.

Llenb: U3y4UTh OCHOBBI CHHTE3a HEUETKUX CUCTEM YIPaBICHHUS.

ConeprxaHue 3a1aHus:

1. Beicmymare 0OOBsSICHEHUsS TpernojaBaTeis IO MCHOJb30BAaHUIO CHHTE3Y HEUYETKOU
CHCTEMBI yTIPaBJICHUS.

2. BeiOpaTh ipeiMeTHYI0 00J1aCTH U OOBEKT yIPaBIICHUS.

3. ns cucTeMbl YIpajieHHs ONpPEIeNUTh KaKue CUTHAIbI OyAdyT NOJaBaThbCs Ha BXOJ U
KaKoW cUrHaj OyAeT urpaTh poib PEryIUPYIOIIEro BO3ACHCTBUS Ha OOBEKT yIpaBIeHUSI.

4. PazpabotaTh nojacucreMy (a3zudukanuy BXOAHBIX CUTHAJIOB C MOMOIIBIO TPEYTOJbHBIX
GyHKIUI TpUHAATIE)KHOCTH.

5. CdopmupoBaTh 06a3y HEUETKHX MPABWI JUIsI BCEX BO3MOXKHBIX COCTOSIHHHM BXOIHBIX
CUTHAJIOB HEYETKOW CUCTEMBI yIIPaBICHHUSL.

6. PaspabGorath mnoacucremy neda33upUKaM BBIXOAHBIX CUTHAJIOB C IOMOIIBIO
TPEYTroJbHBIX (PYHKIMH MPUHAICKHOCTH U (DOPMYJIBI ONIPEIETHHS LIEHTpa Macc.

7. IlporecTrpoBaTh pabOTy HEUETKOM CUCTEMBI YIPABJICHUS.

8. OTBETUTH Ha BONPOCHI JIJIsi KOHTPOJIS:

1. Kak Teopusi HEYETKMX MHOKECTB CBSA3aHA C CUCTEMAMHU yIPaBICHUS?

2. IIpomnecc daz3udukanum B HEYSTKUX CUCTEMAX YIIPABICHUS.

3. Iporecc popmupoBanue 6a3pl HEUSTKUX TPABHIL.




4. ®opmynsl U1t neda33uduKaii B HEUETKUX CUCTEMaX yIpaBJICHUs.
5. Onpenenenve GyHKIUN NPUHAAIEKHOCTH B HEUETKUX CHCTEMaXx YIPaBJICHUS.

TpeboBanust K 0POPMIICHHIO

OTtder noKEH coaepXkaTh MOAPOOHOE omHcaHue (BKIIOYas WIIOCTPATUBHBIN MaTepui)
MIOCJIEAOBATENBHOCT  JEHCTBUIM  IPOJENIAHHBIX  CTYJEHTOM JJIs  BBIIIOJIHEHUS  3a/laHuil.
OdopmieHne oT4yeTa JODKHO COOTBETCTBOBATh PEKOMEHJAIMSM, U3JI0KEHHBIM Yy4yeOHO-
MeToanyeckoM nocodbun [Ovenockuii A.B. OOuime TpeOGoBaHMs 1O BBIMOJIHEHUIO U OQOPMIICHHIO
KOHTPOJIBHBIX, KYPCOBBIX M BBIIIYCKHBIX KBaJIM(PHUKAIMOHHBIN paboT: YuyeOHO-MeToAanuecKoe
nocobue. — TonwsatTu : TT'Y, 2015. 78 c.].

Tembl NMCbMEHHBIX PadoT

Ne i/ Tembl

Jlucyunaunoti ne npedycmomperuvl Kypcogvie pabomsi/npoexmut/PIP.

Kpurepun ouenku:

[Tpouenypa oueHuBaHUS

OreHka 3a MpakTHYECKUE pabOThl BHICTABIISIETCS HA OCHOBE MMUCHbMEHHOTO OTUEeTa CTYJIEHTA.
[IpenogaBaTens MOXET MNOTpPeOOBaTh CTYJEHTA MCIPABUTh 3aMEyYaHUs IO O(OPMIICHUIO WU
COJICpKAHUIO OTYETa IO MPAKTUYECKOi padore.

Kputepun oneHKH:

- OIICHKAa «3auTCHO» CTaBUTCS CTYJCHTY, KOTOPBIH TPOJEMOHCTPUPOBAI PE3YJIbTATHI
BBITTOJTHEHUSI PAKTHYECKONW PabOThI, COOTBETCTBYIOIINE MOCTABJICHHBIM 3a/a4yaM, W TPET0CTaBHII
oT4eT, O(OPMIICHHBIA JOJDKHBIM 00pa3oM U COAEpXKAlIMKA KpaTKoe OMHCAHUE IO0JyYeHHBIX
pEe3yJIbTaToB

- OLIEHKA «HE 3a4TE€HO» CTABUTCS CTYJEHTY, KOTOPBIM HE MPOAECMOHCTPUPOBAII PE3yJIbTaThl
BBITTOJTHEHUSI TPAKTUUECKON pabOThI HJIM HE MPECTABHII 0 HEH OTYET MM TPEICTABICHHBIN OTYET
HE COOTBETCTBYET TPEOOBAHUSM I10 O()OPMIICHUIO.

7.3. OueHo4YHble CpPeACTBA /Js1 MPOMEKYTOUHOH aTTeCTAMU MO WUTOraM OCBOEHUS
AUCHHUILIMHBI

7.3.1. Bonnpochbl K NIPOME:KYTOYHOM aTTecTaluun

Cemectp 9
Ne
Bomnpocel Kk 3xk3aMeny
n/n
1. | OcHOBHbIE IOHATHUS UCKYCCTBEHHOro uHTe/iekra (MN).
2. | B3aumocssass MU ¢ paznuyuHbiMU 00JaCTSIMU HAYKU U TEXHUKU
3. | O6paboTKa ecTeCTBEHHOTO s3bIKa, Kak 00yacTh uccinenpoBanuii MN: tekyiee cocTosHue,

Ha3HAa4YeHHE, HEPELIECHHbIE TPOOIEMBI.

4. | DKcrepTHBIE CUCTEMBI, Kak 00macTh 3Hanuii M Texyiiee cocTosHUE, HAa3HAYCHHE,
HEPEIICHHBIE TTPOOJIEMBI

5. I/IHTGJIJIGKTyaJILHBIG Ar¢HThI: TCKYIIECC COCTOAHUC, HA3HAUCHUC, HCPCIICHHBIC HpOGJIeMI)I.




Bomnpocs! k 3x3aMeny

n/n
6. | KommbroTepHoe 3peHue, kak oonacts 3Hanuil M: Tekymiee cocTosiHue, Ha3HAUYCHNE,
HEpEeLICHHbIE TPOOJIEMBI
7. | MamuaHOE 00y4eHue, Kak obnacTh 3HaHMM M Tekyiiee cocTosHue, Ha3HAUCHUE,
HEepeLIeHHbIE TPOOIEMBI
8. | MonenupoBaHue paccyxaeHu, Kak o0macts 3nanuit UU: Tekyiee coctosiHue,
Ha3HAYCHHE, HEPEUICHHbBIE TPOOIEMBI
9. | NHTennexTyalbHbIN aHATN3 JaHHBIX, KaK o0nacThk 3Hanuii U : Texymiee cocTosiHue,
HA3HAYCHHE, HEPEUICHHBIE IPOOIEMBI
10. | IIporpammHo-niparmMarudeckuii noaxon k MU
11. | buonnyeckuit mogxoxa k MW, Tekymme HaydHbIe MPOSKTHI B JAHHOM 00JIacTu.
12. | OcHOBHBIC OHATHSI U HA3HAYCHHsI anropuTMa k-means.
13. | MaremaTrueckuii anmapaT anroputma k-means.
14. | HavanbHble naHHbIe HEOOXOIUMBIE JUISI HCIIOJIB30BaHUs aNropuTMa k-means.
15. | Merpuku, npuMeHsieMble B alroputMe k-means.
16. | Kpurepuu ocTaHOBKH BBITIOJHEHUS anropuTMa k-means.
17. | Bormpoc 0 HE0OX0AMMOCTH HOPMHUPOBKH JaHHBIX, €€ Ha3HAYCHHUE B aropuTMe k-means.
18. | OcHOBHbIC TOHATHUS U HA3HAYCHHUE JepeBbeB NnpuHsATUs petenuit (JII1P)
19. | Aaroputm noctpoenus JII1P B oOmeM Bue.
20. | Anropurm ID3: kputepuii BeIOOpa YCIOBHS TSl pa30MCHHSI HCXOTHOTO MHOXKECTBA.
21. | Ocobennoctu anropurma ID3 mo cpaBHeHuto ¢ anroputMamu noctpoenust JII1P.
22. | Aaroputm ID3 u npobaema nepeoOydeHusl.
23. | Marematuueckuii annapar anroputma [D3.
24. | AnroputMm C4.5: KpuTepuii BBIOOpA YCIOBHS 711 pa30MEHUsI HCXOTHOTO MHOKECTBA.
25. | Ocobennoctn anroputma C4.5 1o cpaBHEHUIO ¢ anroputMamu rocrpoenwst JI1P.
26. | Anroputm C4.5 u mpobiieMa nepeoOydeHus..
27. | Maremarnueckuii anmapar anroputma C4.5.
28. | OcHOBHbIE OHITHUSI UCKYCCTBEHHBIX HeilpoHHbIX ceterd (MHC)
29. | buonornyeckasi MojesIb HEHPOHA.
30. | IIpeoOpa3zoBaHue CUTHAIOB HCKYCCTBEHHBIM HEHPOHOM
31. | llens 0OydyeHUsT HEHPOHHOMW CETH
32. | OOy4JeHue HEMPOHHOHN CETH METOJIOM JIIhTa-ITPaBUIIA
33. | I[IpoGnema orpaHUYEHHOCTH KpYyTa 33a/1a4, PeIIaeMbIX OJTHOCIOMHBIM NePCENTPOHOM
34. | OOy4eHrne MHOTOCIIOMHON HEMPOHHOM CeTH Kak 3ajjaua MHOTOIapaMeTpUIecKou
ONTUMH3ALUU
35. | OGy4eHne HEMPOHHBIX CETEH METOIOM 0OOPATHOTO PACTIPOCTPAHEHHS OIMHUOKH
36. | IIpoGaema BbIOOpa KoM4uecTBa clloeB U HelipoHoB B MTHC
37. | Buapl akTUBallMOHHBIX (PYHKIUH, UX TpadUKH
38. | B3aumocBs3b MeX/1y HCIOIb3yEMOM B HEMpOHAX aKTUBALMOHHON (QYHKIMEH U
OTpaHMYEHUSIMU TI0 AMANa30Hy H3MEHEHHs BXOAHBIX CUTHAJIOB
39. | CnocoOsl yy4lieHus pe3yJIbTaToB 00yUeHUsI MHOTOCTIOMHBIX HEHPOHHBIX CETEH
40. | Ilepcentpon u npobieMa «uckiroyaromero MMy
41. | Ceru RBF
42. | AnantuBHbIC PE30HAHCHBIE CETH
43. | 3agaum, penaemMblie C HOMOIIBIO PA3JIMYHBIX TUIIOB HEHPOHHBIX CETEH
44. | Ilpobiema nepeoOyIeHNs NCKYCCTBEHHBIX HEMPOHHBIX CETEH M CITOCOOBI UX MPEOI0JICHUS
45. | Onenka TOYHOCTH pabOThl HEUPOHHBIX CETEH.
46. | TpeboBaHus, IpEIBIBIIEMbIC K 00yUarONIe BHIOOPKE.
47. | Camoopranusyromascs kapta KoxoHeHa: Ha3HauYeHHEe, 0COOCHHOCTH.
48. | HaznaueHue m 0COOCHHOCTH PEKYPPEHTHBIX HEHPOHHBIX CETEH.




Bomnpocs! k 3x3aMeny

n/n

49. | Heiiponnsle cetn Xondwmiaa 1 XeMMHHTa, UX OCOOCHHOCTH U OTIIUYHSL.

50. | CmocoObl KOTUPOBAHKS CUTHAJIOB B OWTIOJISIPHBIN BU 111 HEUPOHHBIX ceTel Xonduimaa u
XeMMHHTA.

51. | BausHue cKopocTH 00y4eHHsI HEHPOHHOM CETH Ha TOYHOCTh pabOThl HEHPOHHOW CETH

52. | AjanTuBHBINA BEIOOP CKOPOCTH 00yUYeHUs] HEMPOHHBIX ceTel

53. | Koppekius BecoBBIX KO3 (GUIIMEHTOB B MpoIecce 00yUCHHSI HEHPOHHBIX CeTeH

54. | I'padmkn akTUBAITMOHHOM (DYHKITHHA.

55. | Anroputm CART: BO3MOXKHOCTH, CIIOCOOBI IPUMEHEHHUSL.

56. | Aaroput™m paboThl U MaTeMaThyeckuii anmapar aaroputmMa CART

57. | Ilouck onTuMaibHbIX YCEUEHHBIX JepeBbeB 1o anroputMmy CART

58. | Otnuuue B pabote anropurmMa CART npu perienun 3a1a4 kiaccuukanuy 1
PErpecCMOHHOTO aHaJIn3a

59. | lloaroroBka oOy4aroriel BEIOOPKH Jisi HocTpoeHus: aepesa no anroputmy CART

60. | Kputepwuii 11 onpeneneHus ONTUMAIBHOTO pa30MEeHHS UCXOHOTO MHOXKECTBA 110
anroputmy CART

61. | 3amaum knaccuukaly JaHHBIX B CHCTEMaxX MCKYCCTBEHHOTO MHTEJIEKTA

62. | Anroputm CART: BO3MOXKHOCTH, CIIOCOOBI MPUMEHEHHSL.

63. | Anroput™m paboTsl U MaTeMatudeckuil anmapat anroputMa CART

64. | Ilouck onTuManbHbIX YCEUEHHBIX AepeBbeB 1o anroputMmy CART

65. | Otnuuue B pabote anropurmMa CART npu pemennn 3agau KiaaccupuKauy u
pPErpecCUOHHOrO aHajIn3a

66. | [ToarotoBka oOyy4aroriei BRIOOPKH AJisi mOCcTpoeHus aepesa mo anroputmy CART

67. | Kpurepuii 1yist onpeesieHrs ONTUMaIbHOTO pa30ueHHs] HCXOIHOTO MHOXKECTBA 110
anroputmy CART

68. | Ilpumep moCTpOEeHMS MOTHOTO AepeBa NPUHATHUA petieHni o aroputMy CART

69. | [IpoOnembl NOKUCKA YCEUEHHBIX AEPEBbEB MPUHSITHSI pEIICHUN

70. | BoiBog gopmymbl 11 OlIeHKU YPPEKTUBHOCTH Pa30MEHHs ¢ UCIIOIB30BaHUEM UHICKCA
Gini.

71. | Kpurepuii onTUMaJIbHOCTH MIPU OMCKE YCEUEHHBIX JiepeBbeB Mo anroputmy CART

72. | IIpoGaemsbl HcceIOBaHUHN TPaH3aKIMi, BO3HUKAIONINE TP aQ(UHUTHBHOM aHAIU3E U
peliaeMbie ¢ TOMOIIBI0 aropuT™Ma Apriori.

73. | IIpumep paboThl anroputma Apriori

74. | OcHOBHBIC IOHATHSI ¥ Ha3HAUEHHE anropuTMa Apriori

75. | IlpaBuI0 aHTUMOHOTOHHOCTH B aIropuT™Me Apriori

76. | MaremaTuueckuii anmnapar aaropurMa Apriori

77. | OOBEKTUBHBIE METPUKHU aCCOLMATUBHBIX MPABII: OCPKKA, JOCTOBEPHOCTb.

78. | CyObeKTHBHBIC METPUKH aCCOITMATUBHBIX MPABIII: JUDT U JICBEPEIIK.

79. | Pe3ynbraT BBINOJIHEHUS aroputMa Apriori

80. | OcHOBHBIE MOHITHS U HA3HAYCHHE TEHETHUECKUX aJITOPUTMOB

81. | Cxema paOOThI T€HETUYECKHUX AJITOPUTMOB

82. | Ilpumep peuieHus 3aj1a4yu ONTUMHU3ALKHU C IOMOIIbIO TEHETUYECKOr0 aJIrOPUTMA

83. | [loarotoBka JaHHBIX AJISl PELICHHS 33a4 ONTUMU3ALIMN C TIOMOIIIbIO T€HETHUECKOT O
ajIropuTMa

84. | OnepaTopsl BEIOOpA poAMTENIEH B TEHETHIECKUX AJITOPUTMAX — ITAHMHUKCHSI, HHOPHIMHT

85. | Oneparopsl BEIOOpA poAUTENCH B TEHETUYECKUX aJITOPUTMAX — Ay TOPUIMHT, TYPHUPHBIHA
oTOOp

86. | Meton pynetku Jiuisi 0TOOpa 0coOeH-poANTEICH B TEHETHUSCKHUX AlTOPUTMAX

87. | CkpemuBaHue 0cOOCH IO METOY TUCKPETHON PEKOMOMHAITIHI

88. | CkpemuBaHue 0coO€i 0 METOY MPOMEKYTOYHOW PEKOMOMHAITNN




Bomnpocs! k 3x3aMeny

n/n

89. | CkpemuBanue ocobeii Mo METOAY JIMHEHHOM PEKOMOUHAIINU

90. | CkpemmBaHue 0cOOEH 1O METOTy MHOTOTOYEYHOT'O KPOCCHHTOBEPA

91. | CxkpemmBanue oco0ei Mo METOy OJJHOPOIHOTO KPOCCUHTOBEpa

92. | CkpemuBanue 0co0eil mo MeToy TPUaTHOTO KPOCCHHIOBEPA

93. | CkpemmBaHue 0co0ei o METOy MEPETACOBOYHOTO KPOCCUHTOBEPA

94. | OnepaTop MyTaIuu A 0coOei BEIEeCTBEHHOTO THIIA

95. | JIBon4yHast MyTalus ¥ IJIOTHOCTh MYTallUH.

96. | OT6op ocoOeli B HOBYIO MOMYJIAIHMIO IO METOY YCEUCHUS

97. | DnurtapHblii 0TO00p 0c0O€i B HOBYIO MOMYJISIIUIO

98. | OT6op ocobeli B HOBYIO MOMYJISIIIMIO METOI0M BBITECHEHUS

99. | Ot6op ocobeil B HOBYIO MOMYJIALKIO 10 MeToay bonbiiMana

100. | KaHOHMY€ECKHI1 TeHETUYECKHUI aIrOPUTM

111. | Mojenb reHeTHYECKOr0 aJITOPUTMA - TEHUTOP

112. | Mojenb TeHETHYECKOTO aJITOPUTMA - THOPUIHBIN aJITOPUTM

113. | Moaens renetudeckoro anroputma - CHC

114. | 'eneTuyeckuii aITOPUTM ¢ HEHUKCHPOBAHHBIM Pa3MEPOM MOMYJISIIUN

115. | ITapajuieapHOE BBINOJHEHUE TEHETHUECKUX AJITOPUTMOB

116. | Beibop mapaMeTpoB T€HETUYECKOTO aTOpUTMa

117. | IlpyHUMbBl NEHCTBUS HEUETKUX CUCTEM YIPABJICHUS.

118. | ba3a 3HaHUil B HEUETKOM cUCTEME YIIPaBJICHHUS

119. | IIpouecc dhaz3uduKkaliu CUTHATIOB B HEUYETKUX CUCTEMaX yIpaBIeHUs

120. | Jedaz3udukaius CUTHaJIOB Ha BbIXO/1€ HEUETKOW CUCTEMbI YIIPABJICHHUSI
Bomnpocs! 1151 codeceoBaHus

1. | OxapakTepu3yiTe dTarbl BRITOJIHCHHS aJiIropuT™Ma k-means.

2. | Kakumu naHHbIME HEOOXOAMMO 007a1aTh Ui 3amycka anroputma k-means?

3. | Kakue MeTpuKH onpeeieHns pacCTOSTHUI MPUMEHSIOTCs B anroputme k-means?

4. | B yem 3akirodaercsi peKypCUBHOCTD alroputMma k-means.

5. | Ilo kakuM mapameTpaM IPOU3BOAUTCS OCTAHOBKA BBIMOJHEHUS airopuTMa k-means?

6. | OxapakTepu3yuTe dTarbl BBITIOTHEHUS airoputMma [D3.

7. | Kakumu naHHBIMH HEOOX0IMMO 00J1aaTh AJI 3amycka ajroputma [D3?

8. | Ilo xkakoMy KpUTEPHIO OMpENESeTCsl YCIOBHE pa3OUeHUs B TEKYIIEM Y3JIi€ JIepeBa PEIICHUIA

MIOCTPOCHHOTO C MOMOIIBI0 anroputma [D3?

9. | B ueM 3axirouaeTcsi peKypcUBHOCTh anroputma ID3.

10. | ITo kakuM mapameTpaMm IPOU3BOJUTCS OCTAHOBKA BBINIOJIHEHUS asiroputma 1D3?

11. | Oxapakrepu3yiTe 3Tansl BeIIONIHEHHUs anropurma C4.5.

12. | Kakumu JaHHBIMU HE0OXO0IMMO 00J1a1aTh ISl 3anmycka anropurma C4.5?

13. | Ilo kakOMy KpPHUTEpHUIO ONpeAeNseTcsl YCI0BHe pa30MeHHs B TEKyLIeM y3Jie JepeBa PelIeHH
MIOCTPOEHHOTO ¢ oMolbo airoputma C4.5?

14. | B yeM 3akiir04aeTcs peKypcuBHOCTD anroputma C4.5.

15. | Ilo kakuM mapameTpaM IPOU3BOJUTCSI OCTAHOBKA BBINOJIHEHUs anroputma C4.5?

16. | B uem oinuus anroputmoB ID3 u C4.5?

17. | Llenb oOyueHus: HEHPOHHOU CETH.

18. | Kak ompenenstorcsi nmepBoHayalbHbIE 3HAYEHHS BECOBBIX KOA((HIMEHTOB IEpe] HadaioM
Ipolecca BIIOJIHEHHEM 00yUeHUsl.

19. | HeoOxoamma 1 HOPMUPOBKA BXOJIHBIX JIAHHBIX.

20. | Bausiet 11 k03QPHUIMEHT CKOPOCTH 00yUYeHHs] Ha TOUHOCTh pabOThl HEHPOHHOM CeTH.

21. | B gyem 3akmrouaercs npobiaemMa “UCKIOYarONIeTro Wi .

22. | OxapakTepu3yHuTe NIOHATHE PErPECCUOHHBIN aHAJIN3.




23. | OnumuTe OOIIMiA adTOpPUTM PabOTHI C HEUPOHHBIMH CETSMHU.

24. | Kakue cylecTBYOT TUIIbl HEUPOHHBIX CETEH?

25. | Ha3zoBuTe pexkoMeHAalMud MO BBIOOPY CTPYKTypy HEMpPOHHBIX ceTell B 3aBUCUMOCTH OT
pelaeMoil 3a1a4u.

26. | C xakiMHM CHTHaJIaMU MOKET paboTaTh HEMpOHHAs ceTh XeMMUHIa?

27. | MoHo i mpeoOpa30BaTh BELIECTBEHHBIE YKCIIA B CUTHAJIbBI OHATHBIE JUII HEHPOHHOH CeTH
XemmuHra?

28. | B xakux NpujioKeHUsX NPUMEHSIOTCSI peKYPPEHTHbIE HEUPOHHBIE CeTU?

29. | UeM pekyppeHTHbIE HEUPOHHBIE CETH OTJIUYAIOTCS OT HEUPOHHBIX CETeHd MNpPSAMOro
pacnpocTpaHeHus?

30. | Ha 9to BnustoT BecoBble KOA(DPHUITMEHTHI OOpaTHBIX CBSI3€H B PEKYPPEHTHBIX HEHPOHHBIX
cersix?

31. | OxapakrepusyiTe sTamnsl BoinoaHeHus aroputma CART.

32. | Kakumu gaHHBIME HEOOXOIMMO 00sIanath s 3amycka anroputma CART?

33. | Ilo kakOMy KpHUTEpHIO ONpeAeseTcs yCcaoBUE pa30MeHUs B TEKYLIEM y3Jie JepeBa peleHun
MIOCTPOEHHOTO ¢ nomouipko anroputma CART?

34. | B uem 3akntoyaetcsi pekypcuBHOCTh aniroputMa CART.

35. | Ilo kakuM mapamMeTpam MPOU3BOJAMTCS OCTAaHOBKA BbINMOJHEHHs anroputMa CART?

36. | B uem omiinuus anroputmoB CART u C4.5?

37. | 7. OnummuTe alropuT™M HaXOXKJICHUS YCEUCHHBIX JIepeBbeB penieHuit mo anroputmy CART.

38. | Kak onpezensercss TOUHOCTh JA€PEBbEB MPUHSITHSI PELICHUH.

39. | Kpurepuii onTUMaJIbHOCTH YCEUEHHBIX JepeBbeB o anroputMy CART.

40. | Tak onpenensiercst ommOKka kiaccupukauuu no aaroputmy CART?

41. | ®opmupoBaHUE BBIOOPKH JAHHBIX IS TOCTPOCHHS JEPEBHEB MPHUHITHS PEIICHUHA 110
anroputMy CART?

42. | ®opmupoBaHUe BHIOOPKH JTAHHBIX IS 3aITyCKa TeHETHYECKUX AJITOPUTMOB.

43. | Kputepuii 0CTAaHOBKH BBIIIOJIHEHHS] TEHETUYECKOTO AJITOPUTMA.

44. | OnepaTopbl CKpeUIMBaHMsI B TEHETHUECKUX AJITOPUTMaX.

45. | OnepaTopsl CENEKIMU B TEHETUYECKUX AJITOPUTMaX.

46. | 3amaun, penraeMble C HOMOIIbI FT€HETUYECKUX aJTOPUTMOB

47. | ®opmupoBaHue BHIOOPKH JTAHHBIX IS 3aITyCKa TeHETHYECKUX AJITOPUTMOB.

48. | Kputepuii OCTAHOBKH BBITTOJIHEHUS T€HETUYECKOT0 aJITOPUTMA.

49. | OnepaTopsl CKpelIMBaHMsI B TEHETHUYECKUX AJITOPUTMaX.

50. | OnepaTopsl CENEKIMH B TEHETHUECKUX AJITOPUTMAX.

51. | Bagauu, penraemble C MOMOIBIO FTEHETUYECKUX AJITOPUTMOB

52. | OxapakTepusyiTe noHstue ahbUHUTHBHOTO aHAIH3a

53. | OxapakTepu3yiTe anroputm Apriori.

54. | Kakue nmapamerppl MOXKET 3aJaBaThb AHAJUTUK JUIsl YIPaBJICHHS IPOLIECCOM BBIIIOIHEHMS
anroputMma Apriori.

55. | Kakue 0O0beKTHBHbBIE U CyOBEKTUBHBIE METPUKU MPUMEHSIOTCS JUISl OLIEHKHU acCOLMaTHUBHBIX
npaBuI?

56. | Yro siBAsieTcst pe3ysIbTaTOM BBIIOJHEHHS anroputMa Apriori?

57. | Kak Teopusi HEUETKMX MHOKECTB CBsI3aHA C CUCTEMaMH yIPABJICHHUS?

58. | IIpomecc daz3ubukamy B HEYSTKUX CUCTEMAX YIIPaBICHUSI.

59. | Ilponecc popMupoBaHue Oa3bl HEUSTKUX MMPABHIL.

60. | ®opmysl A aedazzudukalyiv B HEYSTKUX CUCTEMaX YIpaBICHUsI.

61. | Onpenenenne GyHKIMN NPUHAIICKHOCTH B HEUETKUX CUCTEMaX YIPABJICHUSI.

7.3.2. Kputepuu 1 HOpMbI OLCHKH




dopma

NpoBeIeHNsl
Cemectp . Kpurtepuu ¥ HOpMbI OLlEeHKH
NMPOMEKYTOUHOI
aTTrecTanuu
9 Dk3aMeH (110 OTJINYHO ot 80 o 100 6amioB
HaKOIIUTEIBLHOMY | XOPOIIIO ot 60 1o 79 6annos
pEUTHHTY) Y IOBJICTBOPUTETHHO ot 40 1o 59 6amioB

HCYOOBJICTBOPUTCIILHO

menee 40 0a1oB




8. YueOHO-MeTOoAMYecKOEe M HH(POPMALMOHHOE 00eceuyeHue TUCIHIIIMHBI

8.1. O6s3aTenbHAsA IUTEpPAaTypa

Tun (yueOHuk, yueoHoe

KoauuecTtBO B
HAYYHOI

Ne nocooue, y4ye0HoO-
ABTOpBI, COCTABUTEJIHN 3ar;iiaBue (3aroJjioBoK) Tox u3nanus onbauorTexe /
n/n MeTOoANYEeCKoe mocoomne,
HaumenoBanue
NPAKTHKYM, Ap.) 3EC
1. | Csicoes /1. B. BBeznenue B TeOpHIO UCKYCCTBEHHOI'O 3BC «IPRbooks»
HHTeIUIeKTa VYuebHOe mocobue 2014 http://
www.iprbooksho
p-ru/30835.html
8.2. lonoiHMTEIbHAS JIMTEPATYPaA
Tun (yueOHuk, yuedHoe KOH"%CTEO i
HAY4YHOI
Ne nocooue, yaedHo-
ABTOpBI, COCTABUTEJH 3aryiaBue (3aroJ10BOK) I'ox u3nanus onodauorTexe /
n/n MeToin4YecKoe nocooue,
HaumenoBanue
NPAKTHKYM, JP.) SEC
1. | [TaBnoB C. H. CucteMbl HCKYCCTBEHHOTO MHTEIIJIEKTA. Y4eOHoe mocodue 2011 3BC «IPRbooks»
Yacts 1 http://
www.iprbooksho
p.ru/13974.html
2. | [MaBnos C. H. CucteMbl HCKYCCTBEHHOTO MHTEIIJICKTA. Y4ebHoe mocodue 2011 3BC «IPRbooks»
Yactp 2 http://

www.iprbooksho
p.ru/13975.html




8.3. Ilepeuenb mnpogeccHOHANBHBIX 0a3 JAHHBIX U MH(OPMALMOHHBIX CHPABOYHBIX
cucTeM

Springer International Publishing, Part of Springer Science+Business Media [DnekTpoHHBII
pecypc] —  Springer International Publishing AG, 2020. Pexxum poctyma K KypH.:
http://link.springer.com . — 3ari. ¢ 3KpaHa

8.4. IlepeyeHb NpPOrpaMMHOro obecnevyeHus

Ne Hanvenoganue IO PexkBHU3UTHI norOB?pa
n/n (nata, HoMep, CPOK AeHCTBHS)
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

8.5. Onucanne MaTepHaJIbHO-TEXHMYECKOI 0a3bl, HEOOXOAUMON VISl OCYLIEeCTBJICHUSA
0o0pa3oBaTeIbLHOIO NMpolecca Mo JUCUUILINHE

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX
Ka0MHeToB, 1a0opaTopuii, MACTEPCKUX U

Ne Ap. 00bEKTOB VIS IPOBEACHHUS
. IlepeyeHb 0CHOBHOTO 000pYyA0BaAHMA
N/ | NMPaKTHYeCKHUX U JJa00PaTOPHBIX 3aHATHI,
NMOMelIeHU J1JIs1 CAMOCTOATEIbHOMI

padoThl o0ydyaomuxcs (HoMep ayAUTOPUH)
KomnbproTepHslit kiacce Kommprorep (Monutop 197, cucteMHbIi
omox Pentium (R) Dual-Core E5500 2,8
GHz / 4 Gb / 500 Gb) - 12 mr, crox
1 Y4EHUYECKUHI - 7 miT., CTOJI
KOMIBIOTEPHBIN -12mr., CTOJ

IpenoaaBaTeNbCKUi -1 mWT., cTynbs -351T.
Jlocka aynuroprasi(menosas) - 1 mr.

JlekumoHnHas ay iutopus 80 mocagounbix MecT. CTOJN yUYeHUYECKUM
JIBYXMECTHBIA (MOHOOJIOK) — 41 1mIT., TOCKa
2 ayuTOopHas 3-X CEKIMOHHas (MmesoBas)-1
IIT., CTOJI MpenojaBaTeJbCKuil -1 mmT.,

CTYJI-2 IIT., MPOEKTOp Acer

[Tomerenne as CaMOCTOSATEIBLHON pabOThHI
CTYJICHTOB

Cron ydyeHnueckuii-26 mr., cTyn-26 mir.,
KOMITBIOTEp C BBIXOJIOM B CETh MHTEPHET-
16 mrT.
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