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1. lesab ocBoeHMsI TUCUMIIJIMHBI

HGJ'IL - yTJ'IY6J'I€HI/Ie 3HaHUM U COBCPHICHCTBOBAHUC IIPAKTHUYCCKUX HABBIKOB II0
HCIIOJIB30BAHHUIO CUCTEM UCKYCCTBCHHOI'O MHTCJIJICKTA.

2. Mecto aucuuniaunsl B crpykrype OIIOII BO

Hannas mucnumiuHa (yueOHBIA Kypce) oTHocutes K bioky 1 «Jlucuumiuuel (Mogynn)»
(6azoBas 4acTh).

Jucuumuineel, ydeOHble KypChl, JUIS KOTOPHIX HEOOXOAMMBI 3HAHHS, YMEHHs, HAaBBIKH,
npuoOperaeMble B pe3ysibTaTe M3Y4YEHMs JAHHON AUCHMIUIMHBI (y4eOHOro Kypca) — HallMcaHue

BBIITYCKHON KBaTM(PUKALMOHHOM pabOTHI.

3. [Inanupyemble pe3yJbTaThbl 00y4eHHs

dopmupyembie U Nuaukaropsl
KOHTPOJIMpyeMble AOCTHAKEHUS IlnannpyemMble pe3yabTaThl
KOMIIeTEeHI[UHU KOMIIeTeHI Ui 00y4eHust
(K01 ¥ HAMMEHOBAHUE) (K01 ¥ HAMMEHOBAHUE)
ITK-8 Criocoben [1K-8.1 3naer 3HATh:COBPEMEHHbBIE TEXHOJIOTHHI

pa3pabaTsiBaTh U
alanTHPOBATh
NPUKJIATHOC
pOrpaMMHOE
obecrieueHue

COBPCMCHHBIC TCXHOJIOTUHU
pa3pa60TI<H U agalTannumn

pa3pa60TKH H aganTainumn
MMPUKIAAHOT'O TPOTPAMMHOTIO

IIPUKJIATHOTO obecrie4eHus, UX JOCTOUHCTBA U

IPOTrPaMMHOTO HeIOCTATKH

obecneenys YMeTb:IPUMEHSATh COBPEMEHHbBIE
TEXHOJIOTHH Pa3pabdOTKU U
aJIanTaluy IPUKIIaTHOTO
MIPOrPaMMHOTO O0ECTICUeHUS,
Brnaners:HaBbIKaMU IPUMEHEHUS
COBPEMEHHBIX TEXHOJIOTUI
pa3paboTKHU U aganTaIuu
MPUKJIAJHOTO TPOrPaMMHOTO
o0ecnieueHus

[IK-8.2 Ymeer 3HATh:KOMIIOHEHTHI IIPUKIIAHOTO

pa3palaThIBaTh, HPOTrPaMMHOTO 0OOeCTIeYeHHs

ananTupoBarhb YMmeTb:pa3zpabaTeIBaTh,

KOMIIOHCHTBI aIalITHPOBATh KOMITOHEHTHI

TIPHKIIaHOTO MPUKIIAJHOTO TPOTPAMMHOTO

TpOTPaMMHOT0 obecrieueHus

obecrieyeHus

Brnagers:HaBbIkaMu pa3pabOTKH U
ajlanTaluyd KOMIIOHEHTOB
MIPUKJIATHOTO MPOTPaMMHOIO
obecrieueHusl

TIK-8.3 Bnaneer
HaBBIKAMHU pa3pabOTKH
HPUKIIATHOTO
POTrPaMMHOTO
obecrieyeHus: Ha
COBPEMEHHBIX SI3bIKaX

3HATh:TEXHOJOTUH pa3paboTKu
MIPOrpaMMHOTr0 oOecreueHus Ha
COBPEMEHHBIX S3bIKaX
MIPOrPaMMHUPOBAHHUS, METOIBI
aJanTalnuy IPUKIaTHOTO
MPOrPaMMHOTO 00ECTICUeHUS




DopmupyeMbie HNuaukaropsl
KOHTPOJIMpYyeMbIe AOCTHIKEHUS IInanupyemble pe3yibTaThl
KOMITeTEHIIUH KOMITeTEeHII Ui o0y4eHus1
(Koa ¥ HAMMEHOBAHUE) (Koa ¥ HAMMEHOBAHUE)

IIPOrpaMMHUpPOBaHUs, YMmertb:pa3pabaTbIBaTh MPOrPaMMHOE
MCTOJAaMHU aallTalli1 oOecrneueHre Ha COBPEMEHHBIX
NPUKIIATHOTO SI3BIKaxX IIPOrpaMMUPOBAHUS,
OporpaMMHOTO MIPUMEHSTh METO/IbI aJallTAll|
obecrieyeHus

MPUKJIIATHOTO MPOTPAMMHOTO
obecrieyeHus

Brnagers:HaBblkamMu pa3paboTKu
MIPOrpaMMHOI0 00ECTICUeHHsI Ha
COBPEMEHHBIX SI3bIKaX
MIPOrpaMMHUPOBAHUS U METOJIAMH €TO
aJanTanuu




4. CTpyKTypa ¥ coJep:KaHue TUCHUIINHBI

®opMbI TEKyLIEr0

Bun . KOHTPOJIS
. HaumenoBaHue TeM 3aHATHH Oo0bem, HNuTtepakTus,
Mopyas (pa3nen) | y4deOHOH N Cemectp banbl (HamMeHOBaHMe
(y4eOHoOIi padoThI) q. q.
padoThI OLICHOYHOI'0
cpeacTBa)
Mopyns 1 - Jlex Beenenue B qucuuIuiney 7 6 - TIpoMesKy TOUHBLIT
OCHOBBI TEOPUU recT
MCKYCCTBEHHOI'O
Jlex Texy1iiee cocTosiHUE, 00J1aCTh IPUMEHEHHS 6
MHTEJUICKTa U yi 6, P 7 7 4
Y HEPEIICHHBIE IT MBI TEOPHUU
ATTOpUTMBL epelIeHHbIe TPo0IIe eop
QITOPUTMOB HCKYCCTBEHHOT'O MHTEJIEKTa
KJIacTEepU3aLUU P y
(TaHHBIX. CP CaMocTosiTenbHOE U3yUEHHUE JINTEPATYPhI 7 60 7 7
10 KypcCy, 110 IPONCHHBIM TEMaM
Ip KnacTtepuzanus JaHHBIX € TIOMOULIBIO 7 12 7 7
anroputma k-means
Mopyns 2 - Jlex NHTemnexTyalbHble alrOpUTMbI 1T 7 6 7 7
QITOPUTMBI pereHus 3a1a4 Kiaccu(huKanuy TaHHBIX
KJIaccu(uKanuu
¢ CP CamocTosITETbHOE N3YyUECHHUE JTUTEPATYPhI 7 60 7 7
10 KypcCy, 110 IPOHEHHBIM TEMaM
IIp Krnaccugukanus qaHHbIX ¢ TOMOIIBIO 7 12 7 7
anroputma ID3
Ip Knaccudukanus qaHHbIX ¢ TOMOIIBIO 7 12 7 7

anroputma C4.5




®opMbI TEKyLIEr0

0 KypCy, IO IPOIIEHHBIM TeMaM

Bun . KOHTPOJISA
. HaumeHoBaHuUe TeM 3aHIATHH Oo0bem, HNuTtepakTus,
Mopayas (pa3nen) | y4deOHOH N Cemectp banbl (HamMeHOBaHMe
(y4eOHoOIi padoThI) q. q.
padoThbI OLICHOYHOI'0
cpeacTna)
Monynsb 3 - Ip OOy4deHne MHOTOCTIOWHON CETH METOI0M 7 12 7 7
HEHPOHHBIC CETH 00paTHOTO pacIpOCTpPaHEHUS OIUOKHI
Jlex PexyppeHTHBIE HEUPOHHBIE CETH, UX 7 6 7 7
Ha3HAuYEHHUE U METOJbI UX 00y4eHUs
CpP CamMocTosTeIbHOE U3yUYCHHUE JTUTEPATYPHBI 7 60 7 7
10 KypcCy, 110 IPONCHHBIM TEMaM
Ip Heiiponnas cerb XeMMuHra B 3a/1a4ax 7 12 7 7
pacriozHaBaHMs 00pa30B
Mounyns 4 - Jlex Knaccudukaum u perpecCHOHHbIN aHaIu3 7 6 7 7
KJ1acCU(pUKaLnu U C TIOMOIIIBIO AJITOPUTMOB UCKYCCTBEHHOI'O
[PErPECCUOHHBIN UHTEJUIEKTa
AHaJIN3 Ip Knaccudukarus u perpecCHOHHBIN aHaTN3 7 12 7 7
JIaHHBIX ¢ ToMoIIkt0 anroput™Ma CART
IIp OmnpeneneHne TOUHOCTH U HAXO0XKJIEHUE 7 12 7 7
YCEUEHHBIX JIEPEBbEB PEILICHUH 110
anroputmy CART
Monayns 5 - 3agaun | JIek MaremaTuyeckuii anmnapar ¥ NpuMEHEeHHE 7 6 7 7
ONTUMU3ALNH U TEHETUYECKUX AJITOPUTMOB
reHETUYECKUe
CpP CamMocTosITeIbHOE U3yUECHHUE TUTEPATYPHI 7 60 7 7
QIITOPUTMBI




®opMbI TEKyLIEr0

Bun . KOHTPOJISA
. HanmeHnoBaHue TeM 3aHATHIA Oo0bem, HNuTtepakTus,
Mopayas (pa3nen) | y4deOHOH N Cemectp banbl (HamMeHOBaHMe
(y4eOHoOIi padoThI) q. q.
padoThbI OLICHOYHOI'0
cpeacTna)
IIp Hcnonp30BaHne reHETUYECKOTO aJrOpUTMa 7 12 7
JUI HAXOKAECHUS SKCTPEMYMOB (DyHKIIUH.
Ip Peniennie TeXHMUECKUX 3a/1a4 C IIOMOILBIO 7 12 7
TEHETHYECKUX AJITOPUTMOB.
Mopyns 6 - Jlex 3amgaun ahpUHUTUBHOTO aHATIN3A 7 6 7
adGUHUTHBHBIN
QHAJIN3
CpP CamMocTOosATeIbHOE U3yUYCHHUE TUTEPATYPHI 7 60 7
10 KypcCy, 110 IPONCHHBIM TEMaM
Ip A OUHUTHBHBIN aHAIN3 C TIOMOIIHIO 7 12 7
anroputma Apriori
Mopyns 7 - Jlex MareMaTHyecKkuii anmapar He4YeTKUX 7 6 7
HEYETKHE CUCTEMBI MHO>KECTB U aJIFTOPUTM CO3JaHUSI HEUETKUX
YIIpaBJIECHUS CUCTEM YIPaBIICHUS
CP CamocTosITETbHOE NU3YyUECHHUE JTUTEPATYPhI 7 64 7
10 KypcCy, 110 IPOHEHHBIM TEMaM
IIp CuHTE3 HEYETKOW CUCTEMBI YIIPABICHMUS. 7 8 7




®opMbI TEKyLIEr0

Bun . KOHTPOJISA
. HaumeHoBaHuUe TeM 3aHIATHH Oo0bem, HNuTtepakTus,
Mopayas (pa3nen) | y4deOHOH N Cemectp banbl (HamMeHOBaHMe
(y4eOHoOIi padoThI) q. q.
padoThbI OLICHOYHOI'0
cpeacTna)
IIA, OK3aMeH 7 36 7
KonTponb
Hroro:; 576




5. O6pa3oBare/ibHbIE TEXHOJIOTHHI

[lpy w3yueHWH AUCHMILTUHBI (y4eOHOrO Kypca) WCHONB3YIOTCS AHCTAHIIMOHHBIE
00pa3oBaTebHbIC TEXHOJIOTHH.

6. MeTonnyeckue yKasaHusi 10 OCBOEHHMIO M CIUIIINHbBI

6.1. PexoMeHaAIMHU 1O MOATOTOBKE K JJEKIIHOHHBLIM 3aHATHAM

W3ydyeHne MUCHUIUIMHBI TPEOYyeT CHUCTEeMAaTUYECKOTO W IOCIIEIOBATEIILHOTO HAKOTICHUS
3HAHWH, CIIEIOBATEIHHO, TPOITYCKH OTIACIBHBIX TEM HE TIO3BOJISIIOT TJIYOOKO OCBOUTH MIPEIMET.

B Xxo&me NEeKIMOHHBIX cleayeT oOpamaTh BHUMaHUE Ha KaTeropuu, (HOpMYyIHPOBKH,
PACKpBIBAIOIINE COJIEP)KAaHUE TEX WM HWHBIX SBICHUW M TIPOIECCOB, HAYYHBIC BBIBOJABI H
MPaKTUYECKHE PEKOMEHAAMHU. 3aJaBaTh MPENOAaBaTEI0 YTOUYHSAIONIME BOMPOCHI C ILENbIO
YSICHEHUS TEOPETHUUECKUX MOJI0KEHUM, Pa3peIIeHs] CIOPHBIX CUTYaIUH.

CTyaeHT MOXKeT [OMNOJHUTh CIHCOK MCHOJb30BaHHOM JIUTEpaTypbl COBPEMEHHBIMU
HMCTOYHHKAMH, HE TPEJCTABICHHBIMHU B CIIMCKE PEKOMEHJOBAaHHOM JIMTEPATYpPhl, U B JaJbHEUIIIEM
UCIIONIb30BaTh COOCTBEHHBIE MOJTOTOBJICHHBIC yUeOHBIE MaTepHalbl IPU HAMMKMCAHUU KYPCOBBIX U
BBITTYCKHBIX KBaTU(UKAITMOHHBIX Pa0dOT.

6.2. PekoMeH1alluM MO MOATOTOBKE K MPAKTHYECKUM 3aHATUHAM
CryneHtam cienyeT AOBOAMTH KaXAyI IPAKTUYECKYI0 paboTy 110 OKOHYATEIBHOTO
pelieHus, 1eMOHCTPUPOBATh MOHUMAHUE MPOBEJICHHBIX PacueToB (aHAJIM30B, CUTyalluil), B CIy4ae
3aTpyIHEHUI 00pamaThes K MpernoiaBaTeiio.

Jlist Toro 4ToOBI MPAKTUYECKUE 3aHATHUS MPUHOCUIN MAKCUMAJBHYIO TIOJB3Y, HEOOXOAUMO
[IOMHUTb, YTO YIPAXHEHUE M PEIICHHE 3aJad IPOBOJATCA IO PACCMOTPEHHOMY Ha JIEKIMIX
MaTepuady U CBSI3aHbI, KaK MPABWIIO, C JETAILHBIM Pa300pOM OTAEIBHBIX BOIPOCOB JICKIIHOHHOTO
Kypca. Crenyer NOAYEPKHYTh, YTO TOJBKO TIIOCIE YCBOEHHs JIEKIMOHHOIO Marepuana ¢
OTIpe/IeNIEHHON TOYKH 3peHHUs (2 UMEHHO C TOW, C KOTOPOW OH M3JIaraeTcs Ha JIGKIHsX) OH OyneT
3aKpEIUIATHCS CTY/JIEHTOM Ha MPAKTUYECKUX 3aHIATHUSX KaK B pe3yjbTare OOCYKICHHS U aHaln3a
JEKIIMOHHOTO MaTepHala, TaK U C MOMOIIBI0 pelIeHus MpoOIeMHBIX CUTyalui, 3a1ad. [Ipu atux
YCJIOBHUSIX CTYJEHT HE TOJIBKO XOPOILIO YCBOMT MaTe€pual, HO M HAy4duTCA NPUMEHATh €ro Ha
MPaKTUKE, a TAKXKE TMOIYYUT JIONMOJIHUTEIbHBI CTUMYJ (M 3TO OYEHb BaXXHO) IJISl AKTUBHOMU
MPOPaOOTKH JICKITUH.

[To pe3ynbraTraM BBIMOJTHEHUS PaOOTHI COCTABISETCS OTYET, KOTOPBIA MpU HEOOXOJUMOCTH
HY>KHO COIIPOBOXIaTh KOMMEHTapUsIMHU, CXEMaMH, YEPTEXKAaMU U PUCYHKaMHU.

CnemyeT TOMHHUTH, YTO BBINIOJIHEHHWE KaXAOW pabOTBl JOKHO JOBOAMTHCA [0
OKOHYATEJILHOTO JIOTHYECKOI0 OTBETA, KOTOPOTO TpeOyeT yCIOBUE, M TIO BO3MOXHOCTHU C BBIBOJIOM.
[TomydeHHBIN OTBET ClIeyeT MPOBEPUTH CIIOCOOAMU, BBHITEKAIOIIMME U3 CYIIECTBA JAHHOHW 3a/1a4H.
[Tone3Ho Taxke (eciu BO3MOXKHO) peliaTb HECKOJbKUMHU CIIOCOOAMU U CPABHHUTH MOJyUYEHHBIE
pe3ynbraThl. PemieHue 3amad JaHHOTO THIA HYXKHO MPOJOJDKATH IO MPHOOPETEHUs TBEPIbIX
HAaBBIKOB B X PEIICHUHU.

6.3. PexomeH1aunu mo nMoAroToBKe K 3K3aMeHy

[ToaroToBka K 3K3aMeHY CIIOCOOCTBYET 3aKpPEIUICHUIO, YIIIyOJIeHUIO 1 0000IEHUIO 3HAHHH,
MOJTy4aeMbIX, B Tpollecce 0OyUeHHsI, a TaKKe MPUMEHEHHUIO UX K PEIICHUI0 MPAKTUYECKUX 3aj1ad.
['oTOBsICK K 3K3aMEHY, CTYIEHT JHUKBUAMPYET HMeEIOLIecs MpoOensl B 3HAHHSX, YIIyOuser,
CUCTEMAaTHU3UPYeT U YHOpSAJOYMBAET CBOM 3HaHUSA. Ha sk3aMeHe CTyIeHT JAEMOHCTPUPYET TO, YTO
OH TIprOOpen B mporiecce 00y4eHUs 0 KOHKPETHOM y4eOHOM JUCIIUILTHHE.

HeoOxoaumo opueHTHpOBAaTh CTYJEHTOB Ha CUCTEMATUYECKYIO MOATOTOBKY K 3aHATHUSAM B
TEYEHHUE CEeMEeCTpa, YTO TO3BOJIMT HCIHOJB30BATh BpEMsl HK3aMEHALMOHHOM CECCHUM s
cUCTEMAaTH3alluH 3HAHUIL.



7. OneHo4HbIe CpeacTBa

7.1. IlaciopT OLIEHOYHBIX CPEACTB

Cemect Koa koHTpO/IMpyemMoii KOMIIeTeH UM HaumenoBanue
P (1M ee yacTH) OLICHOYHOI'0 CPeACTBA
7 [TK-8 [IpomMekyTOUYHBIE TECTHI

OT4eThI Mo MpaKTHYECKUM paboTam
HToroBelii TecT

7.2. TunoBble 3alaHUA WJIN UHbIC MaTepuaJbl, H606X0)1]/IMLIe AJISl TEKYHIEro KOHTPOJIA

7.2.1. TecToBBIE 3a1aHMS

(HaumeHo8anue OYeHOUHO20 cpedcmea)

TunoBble NpuMepPbI TECTOBBIN 3a1aHNI

1. C ucnonpzoBanuem 6ubauoreku Pandas mpoBoauTCst mpeaBapUTeIbHbIA aHATN3 JaHHBIX,
cogepkamxcsi B (aitne data.csv. IlocpencTBom aHanmm3a JaHHBIX HEOOXOIUMO ONPEAETHUTH
3HaYeHue AS MepBOro 3JeMEHTa CIUCKA, MOTYYEeHHOrO MyTeM (UIbTPAlM JAaHHBIX 10 YCIOBUSIM
A2>1u A3 <2 1 cOpTUPOBKH JIaHHBIX B MOPSAJKE BO3pacTaHus 1o 3HaueHuio A4. OTBeT 3anucarhb
B BHJIC uucia 0e3 OKpyIJIeHH yepe3 cumBoa ".".

Conepxxumoe (aiina data.csv:
,LAL1,A2,A3,A4,A5,A6,C
0,-7.54,-0.72,-8.43,6.89,6.71,1.92,2.0
1,-1.91,-7.94,-2.74,2.17,1.34,-4.06,0.0
2,-3.58,3.16,-6.27,-3.8,1.81,5.75,1.0
3,-0.54,-6.76,2.0,-2.98,-1.59,-2.31,0.0
4,4.42,-6.53,-0.83,-11.2,-1.19,-6.56,3.0
5,-0.85,-13.2,0.15,-1.56,-1.67,-2.74,0.0
6,-7.1,3.04,-3.41,-8.52,-7.9,-3.86,4.0
7,8.15,-7.56,2.34,-9.24,2.05,-8.96,3.0
8,-9.38,4.47,-3.25,-5.1,4.77,-4.1,1.0
9,-9.58,1.72,-9.18,-7.2,-6.23,-5.7,4.0
10,-11.23,2.2,-2.62,-8.73,2.04,0.43,1.0
11,-3.64,1.15,-7.75,4.54,6.43,-1.24,2.0
12,-7.21,4.07,-4.77,-4.53,0.23,3.75,1.0
13,-0.06,-9.39,-0.67,-1.12,0.41,-4.16,0.0
14,-7.75,4.94,-3.74,-10.04,-4.27,-1.53,4.0
15,-5.36,-9.39,-0.36,-4.17,-0.54,-1.92,0.0
16,-8.64,4.23,-2.81,-7.26,-6.5,-1.97,4.0
17,-6.83,3.09,-3.24,-3.53,2.83,3.4,1.0
18,8.32,-7.01,1.31,-8.69,-1.89,-12.21,3.0
19,-9.11,-0.91,-6.86,4.67,5.68,-1.97,2.0
20,-10.27,1.96,-5.32,5.96,4.24,-0.62,2.0
21,-4.26,4.88,-4.81,-7.43,5.16,3.02,1.0
22,7.66,-6.86,-0.62,-10.45,-0.64,-8.7,3.0
23,-5.71,2.8,-4.81,3.72,9.3,-3.65,2.0
24,-2.21,-2.67,-8.35,6.57,6.43,0.73,2.0




25,7.41,-7.41,8.32,-7.05,1.63,-12.04,3.0
26,-5.54,3.45,-7.75,-9.28,-8.04,0.61,4.0
27,3.84,-12.57,6.66,-6.75,2.15,-8.93,3.0
28,-2.03,-9.63,1.86,1.26,-2.86,-2.38,0.0
29,-4.12,-9.79,0.46,3.17,-6.46,-3.17,0.0
30,-5.8,3.2,-8.39,-8.54,-4.88,-1.76,4.0

OtBerT: 4.27

2. C nomompto 6ubmmoreku Sklearn Ha ocHoBe anroputmMa CART mnpowusBoautcs
MIOCTPOCHHE JIepeBa KJIAcCH(PUKAIMK C UCTIOIb30BAaHUEM CTaHJAPTHBIX mapameTpos. [[ns storo c
ucrnoip30BaHueM 6ubnuoreku Pandas ocymecTBisiercs 3arpyska o0ydaronieil BBIOOPKH TaHHBIX U3
¢aiina data.csv, KOTopbIit conepxuT 3HaueHus arpulOytoB ("Al", "A2", "A3", "A4", "A5", "A6") u
MeTku kiaccoB ("C"). TpeOyetcs onpenenuts Ko3hPUIMEHTH 3HAUUMOCTH KaXkJ10To aTpudyTa (c
ucrnosnb3oBaHueM feature importances ) U B KayecTBE OTBETA 3alMCaTh MAaKCUMAIbHOE 3HauCHHE
koap¢unuenta. OTBeT TpeOyeTcsi OKPYMIUTh C Momoupio ¢yHKiuu round() 10 3 3HAaKOB M
3anucarh yepes cumsoi ".".

Conepxumoe daitna data.csv:
A1,A2,A3,A4,A5,A6,C
0,-9.538,-4.056,-9.28,2.355,-8.435,0.489,1.0
1,-2.231,5.456,-4.894,-3.27,6.666,6.749,0.0
2,-6.202,-5.357,-11.762,1.6,-12.144,-0.386,1.0
3,4.87,7.996,-4.063,-6.615,-2.884,9.03,4.0
4,-4.559,0.785,-5.762,5.326,-0.339,-7.161,3.0
5,2.647,-0.612,5.155,0.777,-8.403,0.22,2.0
6,0.856,6.573,-2.335,-2.828,0.054,8.507,4.0
7,-4.81,-0.849,-5.78,3.793,-1.472,-4.868,3.0
8,2.971,6.87,-0.414,-4.173,-3.263,8.482,4.0
9,-0.592,-0.675,-6.029,-1.831,10.107,7.662,0.0
10,1.922,-5.891,4.815,2.443,-10.554,0.799,2.0
11,3.434,-3.856,3.37,2.369,-10.817,-0.298,2.0
12,-7.788,1.119,-6.471,4.604,0.535,-8.16,3.0
13,-0.732,4.222,-8.678,-0.319,9.885,9.631,0.0
14,1.669,4.832,-5.047,-1.739,-3.16,12.709,4.0
15,-5.74,-8.442,-9.13,-0.055,-6.936,-0.565,1.0
16,-0.333,4.464,-3.876,-1.912,8.735,11.804,0.0
17,-6.407,-1.552,-4.852,1.267,4.161,-7.005,3.0
18,2.15,-2.981,2.145,2.79,-7.817,2.15,2.0
19,-0.19,0.334,-2.086,2.884,7.464,11.475,0.0
20,-6.26,-7.531,-8.681,1.152,-9.451,-2.641,1.0
21,-13.32,-7.799,-10.153,-2.217,-11.322,-0.109,1.0
22,-3.143,-0.714,-6.054,6.006,-3.633,-6.743,3.0
23,-0.522,3.703,-2.692,4.169,5.371,6.673,0.0
24,3.232,6.402,-1.207,-2.02,9.551,4.204,0.0
25,-0.284,2.513,-4.128,-5.065,-1.349,7.162,4.0
26,-3.168,3.685,-5.913,-5.02,-0.945,7.607,4.0
27,-5.677,-2.779,-4.588,0.618,-3.662,-7.144,3.0
28,1.314,-1.74,2.169,2.67,-11.027,-2.311,2.0
29,2.068,-2.712,2.475,-1.534,-11.333,1.354,2.0
30,-8.638,-6.074,-7.613,-2.895,-10.003,3.453,1.0



Otset: 0.916

3. C nomoumpto O6ubmmoreku Sklearn nHa ocHoBe anroputMa CART mnpousBoaurcs
MOCTPOCHUE JiepeBa KJIacCU(PUKALUU C HCIOIb30BAaHUEM CTaHIAPTHBIX HapaMeTpoB. s aToro c
ucnosib3oBanueM o6ubnuorexku Pandas ocymiecTsisiercs 3arpys3ka oOyuaromieid BHIOOPKH TaHHBIX U3
¢aiina data.csv, KOTOpbIN conepkUT 3HaueHus arpudyTos ("Al", "A2", "A3", "A4", "A5", "A6") u
meTkH kiacco ("C"). TpeOyercst onpenenuTs K03 (HUIMEHTH 3HAYMMOCTH KaXKA0ro atpulyra (c
HCIIONb30BaHueM feature importances ) U B KauecTBE OTBETA 3aMMCcaTh MAaKCUMAaJIbHOE 3HAYCHUE
kodd¢uimenta. OTBeT TpebyeTcss OKpYMIUTh ¢ momolnsio ¢yHkiuu round() 10 3 3HAKOB U
3amucarh yepe3 cuMBoa ..

Conepxxumoe (aiina data.csv:
LAL1,A2,A3,A4,A5,A6,C
0,2.865,-0.568,-7.35,-3.084,13.328,-15.599,1.0
1,0.745,-5.988,-3.753,1.049,-0.196,8.129,3.0
2,4.758,3.774,-8.099,-4.081,8.464,-4.367,1.0
3,6.972,8.121,-7.817,4.915,4.374,5.385,2.0
4,6.774,5.22,-7.907,0.23,-1.085,1.058,2.0
5,1.079,1.505,-8.433,-1.475,10.464,-7.687,1.0
6,-2.45,-9.511,-9.411,-12.223,6.937,-5.404,4.0
7,-6.418,7.302,-5.916,-10.03,6.855,3.325,0.0
8,9.427,7.611,-3.926,2.699,-0.649,2.103,2.0
9,-0.28,-3.73,-2.136,1.217,-1.649,8.259,3.0
10,-5.617,1.312,-4.215,-8.919,5.947,3.728,0.0
11,5.217,0.336,-11.173,-1.908,14.656,-11.215,1.0
12,-2.17,2.351,-5.034,-7.711,3.409,-0.945,0.0
13,-5.528,-0.951,-6.63,-8.402,4.163,-2.794,0.0
14,-0.954,-6.101,-6.881,-10.52,4.067,-0.049,4.0
15,4.956,6.302,-7.757,4.279,2.044,0.599,2.0
16,0.66,-6.969,-8.703,-9.671,7.571,-1.956,4.0
17,-4.837,-8.764,-5.864,-5.257,1.299,-3.979,4.0
18,1.159,2.081,-8.174,-2.677,14.355,-7.577,1.0
19,-0.253,-6.758,-6.046,-10.327,4.808,-4.613,4.0
20,-3.124,-0.282,-7.782,-8.379,3.315,3.447,0.0
21,-3.087,-4.996,-3.262,2.727,-1.758,4.55,3.0
22,-3.754,-1.116,-5.369,0.072,-1.73,7.372,3.0
23,1.668,4.561,-6.802,-2.741,8.06,-7.183,1.0
24,9.908,9.353,-13.172,2.533,3.082,1.321,2.0
25,-2.831,2.018,-8.002,-10.214,7.978,1.16,0.0
26,2.28,-10.912,-7.479,-6.305,1.806,-6.615,4.0
27,-3.618,-0.551,-5.31,-7.045,4.52,5.497,0.0
28,0.098,-7.732,-1.349,-2.698,-2.542,5.863,3.0
29,5.938,6.911,-10.227,0.933,3.147,1.959,2.0
30,-0.036,-3.755,-5.308,0.412,-2.004,7.642,3.0

OtBeT: 1.211

7.2.2. IIpakTrueckas pabora

(HaumeHo8aHUe OYEHOUHO20 CpedcmEa)

Tunosoii(bie) npumep(bl) 3axaHus(Mii)



IIpakTuyeckoe 3angaTue Ne 1. Knactepuzanus npu HHTEJUIEKTyaIbHOM aHAJIA3€ JAHHBIX
[lenb: W3yYUTh OCHOBHI TMPUMEHEHHUS ainropuTMa k-means s pemieHus 3aaad
KJIACTEPU3ALMU ITPU UHTEIJIEKTYAJIbHOM aHaJIU3€ TaHHBIX.

Conepxanue 3aJaHus.
1. B cooTBeTcTBMM ¢ HOMEpPOM BapHaHTa CI€HEPUPOBATh JAaHHBIC, HA KOTOPBIX OyZeT
TECTHUpPOBaThCS paboTa anroputMma k-means.

BapwnaHTbl 3a1aHui:

1 Bapuanr: Y 3anuceit 1omkHO ObITh 3 mapametpa. [lepBoiii n3mensiercs B auanasone [0,1;
5], Bropoii mapamerp — B auanazone [0,1; 3], TpeTuil mapameTp MOXKET NMPUHUMATh 3HAYEHUS —
10%, 20%, 80%, 90%.

2 BapuanT: VY 3anuceii 1oympkHO ObITh 3 mapametpa. [lepsroiit uamensiercs B auanazone [0,01;
1], Bropoit mapametrp — B auanasone [1; 300], Tperuii mapameTp MOXET NIPUHUMATh 3HAUYEHUS —
Camapa, Tonbsartu, Yamaesck.

3 Bapuanrt: IlepBbiii u3amensiercst B nuanazone [0; 1], BTopoil mapameTp — B 1uamna3one [-2;
2], TpeTuit mapaMeTp MOKET MPUHUMATh 3HAYEHUS — Ja WU HET.

4 Bapuanr: IlepBblil usmensiercs B quanasose [-10; 1], Bropoil napameTp — B 1uana3ose [1;
2], TpeTuil mapaMeTp MOXXET NMPUHUMATh 3HAUYEHHUS — OTPHUIATEIbHOE 3HAYCHUE, MOJIOXKUTEIbHOE
3HauYCHHUE.

3. Ha mo0oMm wu3BeCTHOM OOBEKTHO-OPUEHTUPOBAHHOM SI3bIKE€ IPOTPAMMUPOBAHUS
pa3paboTaTh NpOrpaMMy, Ha TMpaKTHKE pPEAIM3YIOUIYI0  BBIIOJHEHHE  KIacTepH3aluu
CT€HEpPHPOBAHHBIX JaHHBIX IO aNropuTMy k-means ¢ IpUMEHEHHEM HE MeEHee JBYX METpHUK
(manmpumep, EBknmaoBa paccTosiHue M paccTosiHMe MaHxaTreHa). B mporpamme noimkHa OBITH
MPEeyCMOTPEHa BO3MOXKHOCTh (UKCHPOBAHUS TOCIE KaXJAOW HWTEpalMd ajJropuTMa CYMMBbI
KBaJ[PaTOB OIMOOK U KOOPJMHAT IIEHTPOU/IOB.

4. OTBeTUTH HAa KOHTPOJIBHBIE BOIIPOCHI

1. OxapakTepu3yiTe 3Tanbl BHIIOTHEHUS aropuTMa k-means.

2. Kakumu taHHBIMU HEOOXOAMMO 00J1aIaTh IS 3amycka anroputma k-means?

3. Kakue MeTpuKH ONpe/ieieHUsl pacCTOSHUM MPUMEHSIOTCS B adroputMe k-means?

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

5. Ilo xakuM mapameTpaM MPOU3BOIUTCS OCTAHOBKA BBHITIOJIHEHUS anroputMma k-means?

[Tpaktudeckoe 3ansatue Ne 2. Knaccugukanus JaHHBIX ¢ TOMOIIbio anroputma D3
[lens: M3yunTh OCHOBBI MpUMEHEHHs anroput™a D3 st pemenus 3amgad kiaccupuKammum
IIPY UHTEJUIEKTyaJIbHOM aHAJIN3€ JaHHbIX.

Coneprxanue 3a1aHusl.
1. B coOTBETCTBMM C HOMEPOM BapHaHTa CTE€HEPHUPOBAaTh JAaHHbIE, Ha KOTOPBIX OyIeT
TECTHUPOBATKCS paboTta anroputma ID3.

BapuaHTbl 3a1aHui:

1 Bapuant: [lepBsiii arpuOyT MoxeT npuHuMaTh 3Hauenus: A, B, C, D, E. Bropoii atpubyt
MOJKET MPUHUMATh 3HAUCHUS: J1a, HeT. TpeTuil aTpubyT MOXKET MPUHUMATh 3HAYCHUS U3 JUara3oHa
[0, 600]. YeTBepThIit aTprOyT MOXKET IPUHUMATh 3HAYeHUS U3 AuanasoHa [0, 0.9]. IlaTerii aTpudyT
MOJKET MpUHUMaTh 3HaueHus: 6, 7, 10. Broixonnoii atpudyt Moxet npuHumats 3HaueHus Cl, C2,
C3, C4, C5. Habop naHHBIX TOJDKEH cOojepkaTh He MeHee 40 3amucei.

2 Bapuant: IlepBblif aTpuOyT MOXXET NPUHMMATh 3HAYCHMA: OJOHIMHKA, OpIOHETKa,
HIaTeHKa, pbbkas. BTopoii aTpulyT MOXeT NpUHUMaTh 3HAUYEHUs: J1a, HeT. TpeTuil aTpudyT MOXeET
NpUHUMATh 3HaueHUs U3 nuanasona [160, 185]. UerBepThlil aTpuOyT MOXKET MPUHUMATH 3HAYCHHS



0, 1, 2, 3. [saTerif atpubyT MoxeT npuHUMaTth 3HadeHus: 80, 90, 100. BrixomHoil aTpulyT MOKET
npunumMath 3HaueHus C1, C2, C3, C4. HaGop naHHBIX TOJKEH cofepxaTh He MeHee 40 3amucei.

3 Bapuanr: [lepBblit aTprOyT MOKET IPUHUMATH 3HAYEHHUS: CTPEIOK], CTPENIoK2, CTpenok3,
CTpeniok4, cTpenokS. Bropoi aTpuOyT MOXET MpUHUMATh 3HAUYCHUS: HApPE3HOM, riIaakui. TpeTuit
aTpuOyT MOXXET MNpPUHUMATh 3HaueHHs M3 auanazoHa [50, 95]. YerBepThlid aTpuOyT MOXKET
npuHuMath 3HadeHus 100, 150, 200. I[laterii atpulyTt mMoxeT npuHHUMaTh 3HadeHus: [500, 800].
Beixonnoii arpulyr moxer npuHuMath 3Hadenus Cl, C2, C3, C4. HabGop naHHBIX J0JDKEH
cojepkath He MeHee 40 3anuceil.

4 Bapuant: IlepBriii aTpu0yT MOKET MPUHUMAThH 3HAUECHUS: CpeHEe, CpeIHe-CIeHaIbHOE,
BbICILIEE HE OKOHUEHHOE, BBICIIEE, Ba BhICHINX. BTOpOi aTpubyT MOXKET NPpUHUMATh 3HAYEHUS U3
nuanaszona [18, 50]. Tperuii aTpuOyT MOXKET NPUHUMATh 3HAYECHUS Ja, HEeT. YeTBepThlil aTpudyT
MoOKeT npuHuMaTh 3HaueHus 0, 1, 2, 3. UerBepThlii aTpuOyT MOXET MPUHUMATh 3HAYECHUS U3
nuanaszona [50, 100]. BeixogHo#t atpubyt MoxkeT mpunumarh 3Hauenus Cl, C2, C3, C5. HabGop
JTAaHHBIX JOJDKEH co/iepKaTh HEe MeHee 40 3amucen.

3. Ha mo0oMm wu3BeCTHOM OOBEKTHO-OPUEHTUPOBAHHOM SI3bIKE€ IPOTPAMMHPOBAHUS
pa3paboTaTh TpOrpaMMy, Ha NpPaKTUKE pealu3ylollyl0 BbIMONHEHHe anroputMa [D3 ¢
MCIIOJIb30BaHUEM CT€HEPUPOBAHHBIX JTAHHBIX.

4. OTBETUTH Ha BOIIPOCHI JIJIs1 KOHTPOJIA:

1. OxapakrepusyiTe 3Tansl BEITOJIHEHUS aropurMa [D3.

2. KakuMu 1aHHBIMH HEOOX0AMMO 00J1a/1aTh JUIs 3armycka aaroputma 1D3?

3. Ilo xakoMy KpHUTEpHIO OIpeleNseTcsl ycIOBHE pa30OHMEeHHs B TEKyLIeM Yy3Jlie JepeBa
pEeLIEeHNI TOCTPOEHHOTO € MOMOLIBI0 anroputma [D3?

4. B yem 3aKJIr04aeTcst peKypCUBHOCTB anroputma ID3.

5. Ilo kakuM napameTpam MPOU3BOIUTCS OCTAHOBKA BBINOJIHEHU anroputma ID3?

[Tpaktuyeckoe 3ansatue Ne 3. Kinaccugukaius JaHHBIX ¢ TOMOIIbI0 anroputma C4.5
[lens: M3y4unTh OCHOBBI TpUMeHeHus anroputma C4.5 mis penieHus 3a1ad KiiacCuPpUKaIum
IIPY UHTEJUIEKTyaJIbHOM aHAIN3€ JaHHbIX.

ConeprxaHue 3a1aHUs:

1. Beicnymath 00bsiCHEHUS MpernoaBaTess Mo UCHOIb30BaHuIo anroputma C4.5.

2. JlanHble Ha KOTOPBIX OyJeT MPOBOAUTHCA TecTHpoBaHue aiaroputma C4.5 HeoOXoaumo
B3SITh U3 MPEAbIAYLIETO MPAKTUKH.

3. Ha umo00M H3BECTHOM OOBEKTHO-OPHEHTHPOBAHHOM SI3bIKE IPOrPaMMHPOBAHUS
pazpaboTarb mOporpaMMy Ha TMpaKTUKE pPEaJU3yIoUlyl0 BbIMOJIHeHHe anroputma C4.5 ¢
HCII0JIb30BAaHNUEM CT€HEPUPOBAHHBIX TAHHBIX.

4. CpaBHUTB ITOCTPOEHHBIE 1EPEBbS NPHUHATHS peleHni 1o anroputmy ID3 u C4.5

5. OTBeTUTH HAa BONPOCHI 11 KOHTPOJISL.

1. OxapakrepusyiTe 3Tansl BEITOIHEHNS aroputMa C4.5.

2. Kakumu naHHbIMH HE0OX0IMMO 00MaaaTh Iuis 3amycka anroputma C4.5?

3. Ilo kakoMy KpHUTEpHIO ONIpENENseTcs YCIOBHE pa3OuMeHuss B TEKyIIeM Yy3Jie JepeBa
pELIEHNI TOCTPOEHHOTO ¢ MOMOMIbI0 anroputma C4.5?

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

5. Ilo kakuM napameTpam MIPOU3BOIUTCS OCTAHOBKA BBINOIHEHU anroputma C4.5?

6. B uem oiimunsa anroputmoB ID3 u C4.5?

[Ipaktuueckoe 3ansaTue Ne 4. O0yueHrne HEHPOHHOU CETH MO METOJTY JIeJIbTa-IIpaBuia
[{enb: U3y4UTHh OCHOBBI 00yUEHHUsI HEHPOHHOI CETH 1O METOY JeNIbTa-TpaBuia.

ConeprxaHue 3a1aHUS:



1. Ha mo0oM WH3BECTHOM OOBEKTHO-OPHEHTUPOBAHHOM S3bIKE IPOTrPaMMHUPOBAHMSA
pa3paboTarh MporpaMMy Ha MPAKTHKE PEATU3YIONIYI0 OJHOCIONHBIA MEPCENTPOH COCTOSIINNA U3
OJTHOTO HEeMpoHa CO CTyNeHYaToi (pyHKIMel akTUBAIUH.

2. O0yuuTh HEMPOHHYIO CETh BBIMNOIHATH OMEPALUIO JOTHUECKOIO CIOKEHHUS.

3. 3anucarh NOJTy4YEeHHBIE BECOBbIE KO PHUIIMEHTHI.

4. OOyuuTh HEHPOHHYIO CETh BBITIOIHATH OTEPAIIUIO JIOTHUYECKOTO YMHOXKECHHUS.

5.3amucarh NoJy4YeHHbIE BECOBbIE KO (UIIECHTHI.

6. OTBETUTH HA BOIIPOCHI JUIsI CAMOKOHTPOJISL:

1. lens 0Oy4ueHUs HEHPOHHOU CETH.

2. Kak omnpeznenstoTcsi NepBOHAYalbHbIE 3HAYEHHsS BECOBBIX KOI(PQUIMEHTOB Nepea
HAYaJioM Ipoliecca BhIMOIHEHHEM 00yUeHHUS.

3. Heo6xoauma 11 HOpMUPOBKA BXOJIHBIX JTAHHBIX.

4. Biuser nu1 ko3 HULHEHT CKOPOCTH 00yUEeHUS HA TOYHOCTh PaOOThl HEHPOHHOMN CETH.

5. B uem 3akirouaeTcs mpobiema “UcKIIOYaroniero win”.

[Ipaktuyeckoe 3aHatue Ne 5. OOyyeHHe MHOTOCIOWHOW CETH METOJOM OOpaTHOro
pacrpocTpaHeHHUs OITHOKH

Llenb: M3y4UTh OCHOBBI OOYUEHHSI MHOTOCIOMHBIX HEMPOHHBIX CeTeil METOAOM OOpaTHOIrO
pacrpoCcTpaHeHHUs ONTHOKH.

Conepxanue 3aJaHus:

1. laHHBIE, HA KOTOPBIX OYJEeT MPOBOAUTHCS TECTUPOBAHHE HEHPOHHBIX CeTe HEOOXOIUMO
CT€HEepHPOBaTh CIEIyIOIIUM 00pa3oM. BeiOpath QpyHKIMIO C JBYMsI HE3aBUCHMBIMH IIEPEMEHHBIMU
y= f(x1, x2). [Ipu pa3ubix 3Ha4ueHus x1, x2 paccuutaTrh 3HayeHus y. [Ipunsath 3Hauenus x1, x2 —
BXOJIHBIMH CUTHaJIaMU HEPOHHOM CETH, a Y — BBIXOJJHBIM CUTHAJIOM.

3. Ha umo00M uH3BECTHOM OOBEKTHO-OPHMEHTHPOBAHHOM SI3bIKE IPOrpPaMMHPOBAHUS
pa3paboTaTth mporpamMmy, Ha HPaKTHKE pPEaH3yIOIIyIO0 BHINOJHEHHE OO0y4YeHHUS HEHpOHHOW ceTH
METOZ0M 00paTHOTO PacCIpPOCTPAHEHUS OIIUOKY.

4. ITocTpouTh KOHTYpPHYIO AMarpaMmy ucxogHou gpynkuuu y= f(x1, x2) (Hanpumep B cpene
Mathcad) . IlocTpouTh aHaJOTMYHYIO KOHTYPHYIO JHarpaMMy IO JaHHBIM TI'€HEpUpPYEMbIX
HeHpOoHHOM ceThio. CpaBHUTH 00€ KOHTYPHBIX AUarpamMmbl.

5. OTBeTUTH HAa BONPOCHI JUIsI KOHTPOJIS:

1. OxapakrepusyiTe NOHATUE PETPECCUOHHBIA aHAIIN3.

2. OnumuTe 00U alropuT™M paboThl C HEHPOHHBIMH CETSIMH.

3. Kakne cymecTByrOT TUIIBI HEUPOHHBIX CETEN?

4. Ha3oBuTe peKOMEHJALMHU MO BBIOOPY CTPYKTYpy HEMPOHHBIX CeTel B 3aBHCUMOCTH OT
pelaeMoit 3a1auu.

IIpaktnyeckoe 3ansatue Ne 6. HelipoHnas ceTrp XeMMMHra B 3aJadax paclO3HABAHUS
o0pa3oB

[lenp: M3y4nTh OCHOBBI NPUMEHEHUS HEUPOHHOM CETM XEMMHMHIra JUIsl PEIICHMs 3a]ad
pacrio3HaBaHHs 00pa3oB.

ConeprxaHue 3a1aHUS:

1. Peanu3oBaTh HEMPOHHYIO CETh XEMMUHTA Ha JTIFOOOM 00BEKTHO-OPUEHTUPOBAHHOM SI3bIKE
IPOTPaMMHUPOBAHHUSL.

2. O0yuuTh HEUPOHHYIO CETh 3-4 MTaOJIOHHBIM CUTHAJIAM.

3. Tlomate Ha BXOJ HEHpPOHHOW CeTH HEW3BECTHBIE 00pa3bl M MPOCIEIUTH MpoIece
pacriozHaBaHus. JIsi KakIOro BXOJHOTO OOpas3a 3amucaTh HOMEp Ojrpkaifiiero mabiioHa u
KOJINYECTBO UTEpAIUil, TOTPeOOBABIIUXCS AJISI pACIIO3HABAHUSL.

4. OTBeTUTH Ha BOIIPOCHI JJII KOHTPOJISL.



1. C kakuMu cUTHaJIaMHd MOKET paboTaTh HEHPOHHAs ceTb XeMMUHTIa?

2. MOoXHO 11 NpeoOpa3oBaTh BEIIECTBEHHBIC YUCIA B CUTHAJIBI MOHATHBIC Ui HEMPOHHOU
cetu XeMMuHra?

3. B Kakux NpuIOKEHUAX IPUMEHSIOTCS PEKYPPEHTHBIE HEHPOHHBIE CETU?

4. Yem peKyppeHTHbIC HEHPOHHBIE CETH OTJIWYAIOTCA OT HEHPOHHBIX CETEH MPSIMOTO
pacnpocTpaHeHus?

5. Ha 9to BiustoT BecoBble KOA((HUIIMEHTHI 0OpaTHBIX CBA3EH B pEKYPPEHTHBIX HEHPOHHBIX
cersx?

[IpakTyeckoe 3ansatue Ne7. Knaccudukanusi M perpecCHOHHBIN aHalau3 JaHHBIX C
nomouisto anroputma CART

Llens: wu3yunth oOCHOBbI mnpuMeHeHuss anroputmMa CART nns  pemenust 3amau
KJIaccu(UKAILUN U PETPECCHOHHOTO aHaJIH3a.

ConeprxaHue 3a1aHUS:
1. B coOTBETCTBMM C HOMEPOM BapHaHTa CrE€HEPHUPOBaTh JAaHHbIE, Ha KOTOPBIX OyIeT
TecTupoBaThcs padora anroputma CART mo knaccudukanmuu JaHHBIX.

BapuanTe! 3a1anuii:

1 Bapuant: ¥V 3anuceit 1omkHO ObITh 3 mapametpa. [lepBriii usmensiercst B nuanasone [0,1;
5], Bropoit mapametrp — B nuamnaszone [0,1; 3], Tpetuil mapamerp MOXET NPUHUMATh 3HAYCHUS —
10%, 20%, 80%, 90%.

2 Bapwuanr: VY 3anuceit 1omkHo ObITh 3 mapametpa. [lepsblit u3mensercs B quanaszone [0,01;
1], BTopoit mapamerp — B nuamnaszone [1; 300], TpeTuit mapamMeTp MOXET NMPUHUMATH 3HAYCHUS —
Camapa, TonbarTu, Yamaesck.

3 Bapwuant: [lepBsrit u3amensiercs B quamnaszone [0; 1], BTopoii mapa-mMeTp — B Auana3zoHe [-2;
2], TpeTuil mapameTp MOKET MPUHUMATh 3HAUEHUS — J1a UM HET.

4 Bapuanr: [lepBsiif m3mensetcst B quamnasone [-10; 1], Bropoit mapamerp — B quamnasone [ 1;
2], TpeTuil mapamMeTp MOXKET NMPUHUMATh 3HAUYECHUSI — OTPUIATEIbHOE 3HAYEHUE, MOJ0KUTEIHbHOE
3Ha4YeHHE.

2. Ha mo00oM H3BECTHOM OOBEKTHO-OPUEHTUPOBAHHOM SI3bIKE MPOTrPaMMHUPOBAHMS
pazpaboTath TporpaMmMy Ha TPaKTUKE, pean3yrollyro BbeimonmHeHHe anroputmMa CART ¢
HCIOJIb30BAHUEM CT€HEPUPOBAHHBIX JIAHHBIX.

3. CoxpaHHMThb TOJYYEHHOE JAEpPEBO MPHUHITHUS DPELIECHUI JUIs BBINOJIHEHUS 3aJaHUil U3
ClIeAyIoIIel 1abopaTopHON PabOTHI.

4. B coOTBETCTBUM C HOMEPOM BapuaHTa Cr€HEPUpPOBaTh JaHHbIE, HA KOTOPBHIX OyneT
TecTupoBaThCcsi pabora anroputMa CART mnpu pemieHuu 3aady  perpecCHOHHOIO  aHaiu3a
(anmpoxcumanust GyHKIMN)

BapuanTe! 3a1anuii:

1. Bapnanr: /(%) =3+(x=3)"+(y-4)°

2. Bapuant: /(%)) = sin(x* + y°)

3. Bapuanr: f(x,y) =cos(x” +y%)

4. BapuaHnr: f(x,y) =sin(x’ + ")

5. Ioctpouts B MatematuueckoMm nakere MathCAD unmu MatLab rpapux ¢ynkuum u
AN POKCUMUPYIOIIHH rpaduK, MOTydeHHbIN ¢ moMotisto anroputma CART.

6. CoxpaHUTb MMOJTyYEHHbIE JaHHbIE [T BBIMOJIHEHUS cieyromeil 1abopaTopHOi paboThl.
7. OTBETUTH HA BONPOCHI JIJIs1 KOHTPOJIS:



1. Oxapakrepu3yiite stansl BeinonHeHus anropurma CART.

2. Kakumu naHHBIME HE0OX0AMMO 001aath Juist 3amycka anroputma CART?

3. Ilo xakoMy KpHUTEpHIO OIpeleNseTcsl ycjaoBHE pa3OMeHHs B TEKyLIeM Y3lie JepeBa
pelIeHni TOCTPOEHHOTO ¢ nomolsio anroputma CART?

4. B ueMm 3akimouaeTcst pekypcuBHoOcTh anroputma CART.

5. ITo xakuM mapameTpam MPOU3BOIUTCS OCTaHOBKA BhITIOIHEHHS aroputMa CART?

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

ITpakTuyeckoe 3anatue Ne 8. OnpejesieHue TOYHOCTH M HAXOKACHUE YCEUCHHBIX JIEPEBbEB
pemienuit o anroputMy CART

[lenp: W3y4dUTh OCHOBBI HAXOXKICHHE YCEUCHHBIX JCPEBbEB PELICHUNM U OINPEICICHUE
TOYHOCTH UX paboTsl 1o anroputmsl CART.

Conepxanue 3aJaHus:

1. Jnsd MOCTPOEHHBIX Ha MpPEAbIAYLIeH MpakTHKe JEepPEeBbEB NPHUHATHS pPEIICHUH (OJIHO
JIEpPEBO, peanusyoliee KiIacCUPHUKAIUIO JaHHBIX U OJHO JEpPEBO, PEaTU3yIOIIee anmnpoKCUMAIIII0
(byHKIMN) HeOOXOAMMO HAlTH BCE YCEUECHHBIE 1EPEBbs PEILICHHIH.

2. Jlns peanu3andu 3aaHus MO HOMEPOM NMYyHKTa 2 HEoOX0JMMO Ha JI000OM H3BECTHOM
00BEKTHO-OPUEHTUPOBAHHOM SI3bIKE MPOIPAMMHPOBAHHUS pa3paboTaTh NPOrpaMMy.

3. [IponeMOHCTpUPOBaTh MPOrPaMMY U €€ PE3yJIbTAT BBIITOJIHEHUS IPETOJaBaTEN0.

4. OTBETUTH Ha BOIIPOCHI JIJIs1 CAMOKOHTPOJIA:

1. Onummre anropuT™M HaX0XKJIEHUS YCEUEHHBIX JepeBbeB perienuil mo anropurmy CART.

2. Kak omnpenensieTcst TOUHOCTh I€PEBLEB IPUHATHUS PELLICHUI.

3. Kputepuii onTuManbHOCTH YCEUEHHBIX JepeBbeB 1o anroputmy CART.

4. Tax onpenenseTcs omuoOka knaccudukanuu no anroputmy CART?

5. ®opmupoBaHHe BBIOOPKH JAaHHBIX ISl IOCTPOCHHUS JI€PEBHEB NMPUHATHS PEIICHUH IO
anroputmy CART?

ITpakTueckoe 3anatue Ne 9. Mcnonb30BaHNE TEHETUYECKOTO aarOpUTMa AJI HaXO0XKIECHUS
AKCTPEMYMOB (YHKITUH

Ilenb: M3y4UTh OCHOBBI HCIIOJIB30BAHWE TE€HETUYECKUX QJITOPUTMOB Ul HaXOXKJIECHUS
AKCTPEMYMOB (DYHKITUH.

Conepxanue 3aJaHus:

1. BeiOpate ¢ynkuuo f(x), conepxaimryio Ha BBIOPaHHOM OTpe3KE JIOKAIbHBIM U
r7100aJIbHBIA MAaKCUMYM.

2. Tloctpouts rpaduk BbiOpaHHOH ¢yHKUMH B MaremaTnyeckoM mnakere MathCAD wm
MatLab.

3. CayyaiinpiM 00pa3oM 3aJaTh MOMYJIAIMIO 3HaUYeHWH X. B kauecTBe 3HaueHuil GpyHKUUU
MPUCTIOCOOIEHHOCTH HEO0OXO0MMO HCIONb30BaTh 3HaueHUs GyHKuuu f(X) 11 paccMaTpuBaeMbIX
3HAYEHUH X.

4. 3anmycTUTh BHIIIOJHEHHE T€HETHUECKOT0 alropuTt™Ma U GUKCUpPOBAaTh HalJICHHbIE PEIICHUS
B KQ)KJIOW UTEpALlUU BBINIOJIHEHUS aJTOPUTMA.

5. Ilytem u3MEHEHHs OIEPaTOpPOB TEHETUYECKOrO allfOpUTMa JOOUTHCS YTOOBI Bce
Hal{IeHHbIE peIlIeH!s] HAXOAUIIAch B INI00AIbHOM MaKCUMyMe (PYHKIIUH.

6. OTBETUTH HA BOIIPOCHI JUIsI CAMOKOHTPOJISL:

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

2. Kpurepunii OCTaHOBKH BBITIOJIHEHHUS TEHETHUECKOTO AJITOPUTMA.

3. Oneparopbl CKpeUMBaHUA B TEHETUYECKUX AJITOpPUTMaX.

4. Onepatopsl CENEKINN B TECHETHYECKUX aJrOPUTMax.

5. 3ajaun, pemaemMple ¢ IOMOIIbIO TEHETUUYECKUX aITOPUTMOB



IIpaktuueckoe 3ansatue No 10. PemieHue TEXHHMUECKUX 3a]ad C MOMOILIBIO T€HETHUYECKUX
aJITOPUTMOB.

[lenb: W3y4UTh OCHOBBI HCIOJB30BAHUE TE€HETUYECKUX aJITOPUTMOB JUISl PELICHUS
MPAKTUKO-OPUEHTUPOBAHHBIX TEXHUYECKUX 3a/1a4.

Conepxanue 3aJaHus:

1. BoiOpaTh npeaMeTHyt0 00JIacTh M 3ajJjauy ONTHUMM3ALMU U3 JaHHOW 00JacTH, KOTOPYIO
MOJKHO PEUIUTh C IIOMOIIBIO TEHETUIECKHUX aJITOPUTMOB.

2. Onpenenutb, Kak OyJIeT BBIYUCIATHCA (YHKIMS MPUCIIOCOOICHHOCTH I HalJICHHBIX
peiieHui.

3. IlonoOpatp omepaTopsl, MO3BOJAIOIIME PEIIUTh BBIOPAHHYIO 3a7lauyy ONTHUMH3AIUU
(omepaTop otbOopa ocoOed aisg CKpENIMBaHUS, OIEpaTop CKPEUIMBAaHMs, OMEPaTOp MYyTalluH,
orepaTop oToopa ocoOeit B HOBYIO MOMYJISIIHIO).

4. Ha m000M UW3BECTHOM OOBEKTHO-OPHEHTUPOBAHHOM S3bIKE MPOTPaMMHUPOBAHUS
pa3paboTaTh MporpaMMy Ha MPAKTHUKE PelIarollylo BEIOpaHHYIO 33aJjauy ONTUMM3AIHUU C TIOMOIIBIO
TEHETHYECKUX aITOPUTMOB.

5. OTBEeTUTH Ha BOMIPOCHI JJIsi CAMOKOHTPOJISL:

1. ®opmupoBaHe BEIOOPKH JaHHBIX JUTS 3aITyCKa TEHETUIECKUX aJITOPUTMOB.

2. Kpurepuii 0CTaHOBKH BBITMIOJIHEHUS] TEHETUYECKOTO aJlTOPUTMA.

3. OnepaTopbl CKpEUIMBaHUS B TEHETUYECKUX AITOPUTMAX.

4. OnepaTopsl CENEKINH B TEHETHUECKUX AITOPUTMAX.

5. 3apaun, pemraeMsle ¢ TOMOIIBIO T€HETHYECKUX aJrOPUTMOB

[Tpaktuyeckoe 3anstre Ne 11. AdbuHUTHBHBIN aHANN3 ¢ TOMOIIBIO aNTropuT™Ma Apriori
[lens: W3y4YHTH OCHOBBI TPHMEHEHHS QJITOpUTMa Apriori mius pemieHus 3axad
apUHUTUBHOTO aHANU3a MPU UHTEIJIEKTYAIbHOM aHAIIN3€ JaHHBIX.

Coneprxanue 3a1aHus:

1. Beicmymiate 0OBsICHEHHUS TIPENIOIaBATEIIS 110 UCIIOJIB30BAHUIO aJITOpUTMa Apriori.

2. BriOpaTh mpeaMeTHYI0 00JacTh, B KOTOPOH BO3MOXKHO NpHUMEHEHHE apPUHUTUBHOTO
aHanu3a W creHepupoBarh He MeHee 100 TpaH3akuMii, COAEp)KAIMX HE MEHee 25 pa3IuyHbIX
NPEIMETOB.

3. Ha m000M WU3BECTHOM OOBEKTHO-OPUEHTHUPOBAHHOM SI3bIKE MPOTpaM-MHPOBAHUS
pa3paboTaTh HporpaMMy, Ha MpPAKTUKE pPEATM3YIOUIYIO0 BBIIOJHEHHE alroputMa Apriori c
UCIIOJIb30BaHNEM CT€HEPHPOBAH-HBIX JTAHHBIX.

4. Pe3ynbTaT BBINOJHEHHUS MPOTpaMMbl — TaOIHIA HAMIECHHBIX aCCOLMA-TUBHBIX MPaBUII C
pacueToM 0ObEKTUBHBIX U CyOBEKTUBHBIX METPHUK.

5. OTBETUTH Ha BOIIPOCHI Il KOHTPOJISL:

1. Oxapakrepusyiite noHsaTue ahGUHATHBHOTO aHAIH3a

2. OxapakTepu3yuTe aaropuTM Apriori.

3. Kakue mapaMeTpbl MOXET 3a/1aBaTh aHAJIUTHUK JJIsl YIIPABJICHUS MPOLECCOM BBITOIHEHHUS
anroputrMa Apriori.

4. Kakue o0ObeKTUBHbIE U CYOBEKTUBHbIE METPUKHU MPUMEHSIOTCS MJI1 OLEHKHU
aCCOIIMATUBHBIX MPABHII?

5. Yro sBnsieTcs pe3yabTaTOM BBIIOJIHEHUS anropuTMa Apriori?

IIpaktryeckoe 3ansaTue Ne 12. CuHTE3 HEUETKOW CUCTEMBI YIIPABIICHHUS.

[{enb: U3yYUTh OCHOBBI CUHTE3a HEUETKUX CUCTEM YIIPABJICHMUS.

Conepxanue 3aJaHus:

1. Beicaymare OOBSACHEHHs IMpernojaBaTeNisi IO HCIOJb30BAaHHIO CHUHTE3Y HEUETKOU
CUCTEMBI YIIPaBJICHHUS.

2. BeiOpath npeaMeTHyI0 007acT 1 OOBEKT YIPaBICHHUS.




3. Ans cucTeMbl YIpajieHHs ONpEJeNUTh KaKue CUTHANbl OyAyT MOJaBaTbCs Ha BXOJ U
KaKoW curHaiu OyeT urpaTh poJib PEryJIUPYIOIIEro BO3ACHCTBUSA HA 0OBEKT yIpaBICHUS.

4. Pazpabotath nojacucteMmy (as3suduranuy BXOJAHBIX CUTHAJIOB C MOMOIIBIO TPEYTOJbHBIX
GyHKIUN NPUHAATIEKHOCTH.

5. CdopmupoBaTh 06a3y HEYETKHUX MPABMJ JUIsI BCEX BO3MOMKHBIX COCTOSIHHUI BXOJHBIX
CUTHAJIOB HEYETKOM CUCTEMBI yIPaBICHHUS.

6. PaspabGorate mnoacucreMy neda33u(uKaUN BBIXOAHBIX CUTHAJIOB C IOMOIIBIO
TPEYTroJbHBIX (PYHKIMHM MPUHAICKHOCTH U (POPMYIIBI ONIPEAETHUS IIEHTpa Macc.

7. IlporecTrpoBaTh pabOTy HEUETKOM CUCTEMBI yIIpaBICHUSI.

8. OTBETUTH HA BOIMPOCHI ISl KOHTPOJISL:

1. Kak Teopust HEYETKUX MHO>KECTB CBA3aHa C CUCTEMAMM YIIPABJICHUS?

2. [Ipouecc dpaz3udpukanyuy B HEUETKUX CHCTEMaX YIIPaBIICHUS.

3. [porecc popmupoBanue 6a3bl HEYSTKUX MPABHIL.

4. ®opmynbl 14 nedaszzudukanvy B HEYETKUX CUCTEMax yIpaBIeHHUs.

5. Onpenenenne GyHKUMH NPUHAUICKHOCTH B HEUETKUX CUCTEMaX yIpaBJICHUS.

TpeboBanus k 0opMIICHUIO

Ot4der nOKEH cojepXaTh MOAPOOHOE oNHcaHue (BKJIIOYas WILIOCTPATUBHBIN MaTepH)
MIOCJIEA0OBATENBHOCTH  JEHCTBUII  NPOAENAHHBIX  CTYJEHTOM Il BBINOJHEHHUS  3aJaHuil.
Odopmienne oT4yeTa JODKHO COOTBETCTBOBATh PEKOMEHJAIMSAM, U3JIO0KEHHBIM Yy4yeOHO-
MeToanyeckoM nocodbun [Ovenosckuii A.B. OOmme TpeOoBaHUS 1O BBINOJIHEHUIO U 0POPMIICHHIO
KOHTPOJIBHBIX, KYPCOBBIX U BBIINYCKHBIX KBaJU(PUKALMOHHBIH paboT : Y4eOHO-METOAMYECKOe
nocobue. — TonwsitTu : TT'Y, 2015. 78 c.].

Tembl NMCbMEHHBIX padoT

Y4eOHBIM IJIAHOM HE TIPETyCMOTPEHO.

Kpurepun onenkmn:

IIpouenypa oueHuBaHUA

OHCHKa 3a MPAKTUYCCKUC pa6OTLI BBICTABJIACTCA HA OCHOBC IMMCHbMECHHOT'O OTUETA CTYJACHTA.
[IpenoaBaTens MOXET MOTPeOOBaTh CTYJEHTa HCIPABUTh 3aMEYaHUs MO OQOPMIICHHIO WU
COZIEp>KaHUIO OTYETA M0 MPAKTUIECKO padorTe.

Kpurepun onenku:

- OLICHKA «3aYT€HO» CTaBUTCS CTYAEHTY, KOTOPBIA IPOJEMOHCTPUPOBAN PE3yJIbTaThl
BBITIOJTHEHUSI TIPAKTUYECKON pabOoThl, COOTBETCTBYIOLIME MOCTABIEHHBIM 33/1a4aM, M MpPeJ0oCTaBUI
oT4eT, O(OPMIIEHHBIH JIOJDKHBIM 00pa3oM U COJAEp)KaIllMKA KpaTKoe OMNHMCAaHUE IOJyYeHHBIX
pE3yJIbTaTOB

- OLIEHKA «HE 3a4TE€HO» CTABUTCS CTYJIEHTY, KOTOPBIM HE MPOAECMOHCTPUPOBAI PE3YJIbTaThI
BBITIOJTHEHHSI MPAKTUYECKOM pabOThI UM HE MPEACTaBUI IO HEH OTYET WM IPEICTaBICHHbIN OTYeT
HE COOTBETCTBYET TPEOOBAHUAM 110 0(OPMIICHUIO.

7.3. OueHo4YHble CpPeACTBA JJIs1 NMPOMEKYTOYHOH ATTECTALMH MO WUTOraM OCBOCHUS
AUCHHUIIMHBI

7.3.1. Bonnpochbl K NPOMEKYTOYHOM aTTecTalun

Cemectp 7



Ne Bomnpocel Kk 3xk3aMeny
n/n
1 | OcHOBHBIE NOHSTHS UCKYCCTBeHHOT0 nHTEUIeKTa (MN).
2 | B3aumocss3p MU ¢ pa3nuuHbIMU 00JIACTSIMHA HAYKH U TEXHUKH
3 | O6paboTKa ecTeCTBEHHOTO sI3bIKa, Kak 001acTh uccienoBanuii M: tekyiee cocTosiHue,
Ha3HAUYCHHE, HEPEIICHHBIE MPOOJIEMBI.
4 | DKcIepTHBIE CHCTEMBI, Kak o0nacTh 3HaHui UU: Tekyiee cocTosiHre, Ha3HAYCHHE,
HepeleHHbIEe TPOOJIEeMbI
5 | nTennekTyanbHble areHThI: TEKYIIEE COCTOSIHIE, HA3HAYCHHE, HEPEIICHHBIC TPOOIEMBI.
6 | KommnberoTepHoe 3penue, kak ooaacTs 3Hanuit W Texyiiee cocTosiHue, Ha3HAYCHUE,
HEpEeIIEHHBIC TPOOJIEMBI
7 | MammHHOE 00yueHue, kak o0acThk 3HaHu MU: Tekyiee cocTosiHue, HA3HAYCHUE,
HEpEeIIEHHBIC TTPOOJIEMBI
8 | MonenupoBaHue paccyKIeHH, kak oonacTs 3Hanuit MU: texymee coctosnue,
Ha3HAuYCHHE, HePEIICHHBIEC MPOOJIEMbI
9 | UHTennekTyanbHbIN aHATU3 JaHHBIX, Kak oOnacTk 3HaHuit MU: Tekyiee cocTosiHue,
Ha3HAUYCHHE, HEPEIICHHBIEC MTPOOIEMbI
10 | IlporpammHo-niparmaTuueckuit noaxoxa k MAU
11 | buonmveckuii moaxoxa k MU, Texynine HaydHbIe MPOEKTHI B JAHHOM 00JIaCTH.
12 | OcHOBHBIC OHATHS M Ha3HAYCHUS ayropuTMa k-means.
13 | MaremaTudeckuii anmapat ajropurma k-means.
14 | HaganeHble qaHHBIC HEOOXOIMMBIC JJIs UCTIONB30BaHUs aropuTMa k-means.
15 | MeTpuku npumMeHsieMble B anroputMme k-means.
16 | Kputepuu ocTaHOBKU BBIIOJIHEHMsI anropurMa k-means.
17 | Bompoc 0 He00X0IMMOCTH HOPMUPOBKH JIAHHBIX, €€ HA3HaYCHHE B anropuTMe k-means.
18 | OcHOBHBIE MOHATHS U Ha3HAYCHHE JIepEeBheB NpUHITHS pemenuid ([11P)
19 | Aaroput™m noctpoenus JAI1P B o0miem BH/IE.
20 | Anroputm ID3: kputepuii BEIOOpa YCIOBUS JUTsl pa30MEHHS] UICXOTHOTO MHOYKECTBA.
21 | Ocobennoctu anroputma ID3 no cpaBHeHMIO ¢ anroput™Mamu nmocrpoenus JI1P.
22 | Aaroput™ ID3 u npobnema nepeoOydeHus.
23 | MaremaTudeckui anmapat anropurma [D3.
24 | Aagroputm C4.5: kputepuii BbIOOpa ycIOBUs 1715l pa30UeHHUsI UCXOAHOTO MHOXKECTBA.
25 | Ocobennoctu anroputma C4.5 o cpaBHeHHIO ¢ anroputMamu nocrpoenus JI1P.
26 | Anropurm C4.5 u npobiema nepeoOyyeHHsI.
27 | MaremaTuyeckuii anmnapat anropurma C4.5.
28 | OcHOBHbBIE NOHSTHS UCKYCCTBEHHBIX HeMpoHHbIX ceTeil (MHC)
29 | buosnoruyeckas MoJieJb HEMpOHa.
30 | IlpeobGpa3oBaHne CUTHAJIOB HCKYCCTBEHHBIM HEMPOHOM
31 | Ilenb oOydeHHss HCHPOHHOM CETH
32 | OOyuyeHue HEHPOHHOW CETH METOJIOM JICNIbTa-IPAaBHJIA
33 | IlpoGiema OorpaHMuE€HHOCTH KpyTa 3a/1a4, pelaeMbIX OJHOCIONHBIM MEPCENTPOHOM
34 | OGyueHre MHOTOCIIONHON HEHPOHHOM CEeTH Kak 3ajaya MHOTOIapaMeTpuyecKon
ONTHUMU3AINH
35 | OOyueHre HEHPOHHBIX CETEH METOI0M OOPATHOTO PACIPOCTPAHCHHUS OIINOKH
36 | IlpoGiema BrIOOpa KomMyecTBa ciaoeB U HeiipoHoB B MHC
37 | Buasl akTHBaIIMOHHBIX QYHKINH, UX TPaQUKH
38 | B3auMocBsI3p MEXy UCIIOJIb3YyEeMOI B HEMPOHAX aKTUBAIMOHHOM (YHKITHEH U
OTPAaHUYEHUSIMU T10 IMANa30Hy U3MEHEHHUS BXOAHBIX CUTHAJIOB
39 | CnocoOsl yny4iieHus: pe3yabTaToB 00y4eHHss MHOTOCIOMHBIX HEHPOHHBIX CeTel
40 | IlepcenTpon u npobaema «uckiaodaromero MJINy»
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Cetu RBF

42 | AnanTuBHBIC pE30HAHCHBIE CETH

43 | 3agauu, peniaeMble C IOMOIIBIO Pa3IMUHbIX TUIIOB HEHPOHHBIX CETEeH

44 | TlpobGnema nepeoOyueHusi HCKYCCTBEHHBIX HEHPOHHBIX CETeH U CIIOCOOBI MX MPEOOTICHUS

45 | OueHka TOUHOCTH pabOThl HEHPOHHBIX CETEH.

46 | TpeboBaHusi, MpeabsIBIIEMbIE K 00yUarolieil BRIOOPKE.

47 | Camoopranm3yroniasics kapta KoxoHeHa: Ha3HaueHHe, 0COOEHHOCTH.

48 | Ha3nauenue u 0cOOCHHOCTH PEKYPPEHTHBIX HEHPOHHBIX CETEH.

49 | Heiiponnsle cetu Xonduaga 1 XeMMHUHIa, UX OCOOEHHOCTH U OTIHYHSI.

50 | CnocoObl KOAMPOBAHUS CUTHAJIOB B OMITOJISIPHBIN BUJ JUTSI HEHPOHHBIX ceTell Xondwuiaa u
XeMMHUHTIA.

51 | BausiHue ckopocty 00y4eHUs HEHPOHHOM CETH Ha TOUHOCTh pabOThl HEHPOHHOU CEeTH

52 | AnanTuBHBIN BEIOOp CKOPOCTH 00YUYEHHS] HEMPOHHBIX CeTei

53 | Koppekmus BecoBbIX K03(h(HUITMEHTOB B Iporiecce 00yueHHsI HBUPOHHBIX ceTel

54 | I'padmku akTUBAIMOHHOW (DYHKITHH.

55 | Anroputm CART: BO3MOXKHOCTH, CHOCOOBI PUMEHEHHSI.

56 | AnroputMm paboThl 1 MaTeMaTHueckuii annapar airoputma CART

57 | Ilouck onTUMaJIbHBIX YCEUEHHBIX JepeBbeB no anroputMmy CART

58 | Ornnume B pabore anroputma CART npu pemiennn 3a1a4u kiaccupukanuu 1
PETPECCUOHHOrO aHAIN3a

59 | IloaroroBka o0y4aronieil BBIOOPKHU Jisl mocTpoeHwus aepena mo anroputmy CART

60 | Kpurepuii 1u1st onpeeneHus ONTUMAIbHOTO pa30MeHHs HCXOIHOTO MHOXKECTBA O
anroputMmy CART

61 | 3amaum kiaccuduKauy JaHHBIX B CHCTEMaX UCKYCCTBEHHOTO MHTEIICKTA

62 | Anroputm CART: BO3MOXKHOCTH, CIOCOOBI MPUMEHEHHS.

63 | Anroput™m paboThl M MaTeMaTuueckuii annapar aaroputMa CART

64 | Ilouck onTUMaJIbHBIX YCEUEHHBIX AepeBbeB Mo anroputmy CART

65 | Ornmuue B pabote anropurma CART npu pemenun 3ana4 kinaccupuKamy 1
PErPECCUOHHOrO aHAIN3a

66 | IlogroroBka oOy4aroieil BBIOOPKHU /Il mocTpoeHwus aepena o anroputmy CART

67 | Kputepuii 1151 onpeieiieHus: ONTUMAJIBHOTO pa30MeHUst HICXOAHOTO MHOXKECTBA 110
anroputMmy CART

68 | IIpumep mocTpoeHusi NOJHOTO AepeBa NpUHATH perieHuid o anroputmy CART

69 | IIpoGyieMbl MOMCKA YCEUEHHBIX ICPEBbEB MPUHSITHS PEIICHUN

70 | BeiBoa hopmyibl asist olleHKH 3(h(PEeKTUBHOCTH pa30MEHHUs ¢ UCTIOJIb30BaHUEM HHJIEKCa
Gini.

71 | Kputepuii onTUMaIbHOCTH MPH MOUCKE YCEUECHHBIX AepeBbeB MO anroputMy CART

72 | IIpoGieMsl uccneoBaHU TPaH3aKINH, BOZHUKAIONINE TPpY a(PUHUTUBHOM aHAIIU3E U
peliaeMble ¢ MOMOUIbI0 alropuT™Ma Apriori.

73 | [Ipumep paboThl asropuT™Ma Apriori

74 | OcHOBHbBIE IOHATHS U Ha3HAUYCHHE anroputMa Apriori

75 | IIpaBmjio aHTUMOHOTOHHOCTH B aJIFOPUTME Apriori

76 | MaTtematuueckuii anmapat aroputmMa Apriori

77 | OObEKTUBHBIE METPUKHU aCCOIIMATUBHBIX MPABUJI: TIOIJIEPIKKA, JOCTOBEPHOCTD.

78 | CyObeKTUBHBIE METPUKHU aCCOIIMATUBHBIX MPABHIIL: IU(T U JIEBEPEIIK.

79 | Pe3ynbTat BHINOJHEHHs allrTOpUT™Ma Apriori

80 | OCHOBHBIC MTOHATHUS U HA3HAUYCHUE TEHETUYECKUX AJITOPUTMOB

81 | Cxema pabOThl FTCHETUYECKUX AITOPUTMOB

82 | IIpumep pemieHus 3a1a4i ONTUMHU3ALMHI C IOMOIIBIO FTEHETUYECKOTO aIrOpUTMa

83 | IloaroroBka AaHHBIX JUIS PELIECHUS 33a4 ONTUMH3ALUH C TIOMOLIbI0 TEHETUYECKOTO

QITOPUTMA




84 | Omeparopsl BEIOOpA POJIUTENICH B TCHETHUSCKUX aTOPUTMaX — MAHMHUKCHUS, THOPHUJIUHT
85 | Omeparopsl BEIOOpA POIUTENCH B TCHETUUECKUX aITOPUTMaxX — ayTOPUIUHT, TYPHUPHBIN
oTOOp
86 | Metox pyneTku A 0T0opa ocobei-poauTeniell B TeHETUYECKUX aIrOpUTMax
87 | CkpemmBaHue 0co0€i M0 METOY AUCKPETHON PEKOMOMHALINT
88 | CkpemmBanue oco0eil Mo METOy MPOMEKYTOUHON peKOMOMHAIINH
89 | CkpemuBaHue oco0ell 1o MeToy JUHEHHON peKOMOMHALIMH
90 | CkpenBaHue 0co0€i M0 METO Iy MHOTOTOYEYHOTO KPOCCHHTOBEpa
91 | CkpenBanue 0cob€ii Mo METOIy OJTHOPOTHOTO KPOCCHHTOBEPA
92 | CkpenBanue 0cobeii o METo1y TPHAIHOTO KPOCCUHTOBEPA
93 | CkpeumBanue oco0eil o METOIy MePeTacOBOYHOIO KPOCCHHTOBEpa
94 | Oneparop MmyTanuu Jjisi 0cOOEH BEIIECTBEHHOTO TUTIA
95 | JIBouyHasi MyTalus U IJIOTHOCTh MYTAaIlUH.
96 | OT60op 0cobeit B HOBYIO MOMYJISIIIAIO TI0 METOAY YCEUCHHS
97 | DnuTapHsbIii 0TOOP 0cOOEH B HOBYIO MOIMYJISIIIHIO
98 | OT6op 0cobeit B HOBYIO MOIMYJISIIAIO METOJOM BBITCCHCHHS
99 | Ot6op ocobeit B HOBYIO NOMYJISIIINIO 110 MeToay bosbpiiMana
100 | KaHOHMYECKU T€HETUYECKUN aITOPUTM
101 | Monens reHeTUYECKOT 0 ajJropuTMa - FTeHUTOP
102 | Mojenb reHeTHUECKOT0 JITOPUTMA - THOPHIHBIN aNTOpuT™
103 | Moaenb reneruudeckoro anropurma - CHC
104 | I'eneTnueckuii arOPUTM ¢ HE(UKCUPOBAHHBIM Pa3MEpPOM MOy JISIIHH
105 | IlapanienbHOE BHIOTHEHHE TEHETUUECKUX aJITOPUTMOB
106 | Boibop nmapameTpoB reéHeTHUYECKOr0 aIropuT™Ma
107 | IlpuHuMnbl AEHCTBUS HEUYETKUX CUCTEM YIIPABICHHUSL.
108 | ba3a 3HaHMI1 B HEYETKOW CUCTEME YIIPABJICHUS
109 | Ilponecc ha33udukanyum CUTHAJIOB B HCUCTKUX CHCTEMaX YIPABJICHUS
110 | dedasz3udukamms curHaoOB Ha BBIXOJIE HEUETKOM CHUCTEMBI YIIPaBICHUS
111 | Pacyer ynpaBisitoniux Bo3A€HCTBHIA 110 0a3e 3HAHWN B HEYETKOH CHCTEME yIPaBJICHUS
112 | Ilpumep cuHTE3a CUCTEMbl HEYETKOIO YIPABICHHUS
113 | IIpuynHBI NOSIBIECHUS M IPEUMYIECTBA HEUETKUX CUCTEM YIIPABJICHHS
114 | Anroputm MamiaHu B cucTeMax HEYETKOIO BHIBOJA
115 | CriocoOb1 hopMupoBaHus 0a3bl IPaBUII JIJIsi HEYETKON CUCTEMBI YIIPaBICHUS
116 | AnropuT™m NOCTPOEHHUsI HEUETKUX CUCTEM YIPaBICHUS
117 | AnantuBHbIe ¥ THOPUAHBIC HEUETKHUE CUCTEMBI YIIPABICHUS
118 | Obnactu mpuMEHEHNs HEYETKOW MaTeMaTUKH
119 | Onenka TOYHOCTH PAOOTHI HEUETKUX CHCTEM YIPABICHHSI
120 | [IpenmyiiiecTBa HEUETKUX CUCTEM YIPABJICHUS
7.3.2. Kputepuu M HOPMbI OLIEHKH
®opma
NnpoBeIeHus!
Cemectp . Kpurtepun u HopMbI OLIEHKH
NMPOMEKYTOYHOM
arrecTaluu
o «OTJIIMYHO» CraBUTCS CTYJEHTY Ha dK3aMeHe,
HaKOIHUTEIILHOMY €CJIM OH UCUEPIIbIBAIOLIE U
peUTHHTY TPaMOTHO Jall OTBETHI HA
BONPOCHI IK3AMEHALIMOHHOTO
OuseTa Wiu IpU OTBETE JOMYCTHI
HEeOOJIBIITYI0 HETOYHOCTH Ha |




Cemectp

®opma
NPOBeeHUs
MPOMEKYTOYHOM
aTTecTaluu

KpuTtepuu u HOpMbI OlleHKH

BOTIPOC, HO MPHU ITOM CMOT
rPaMOTHO OTBETUTH Ha
JIOTIOJTHUTEIHHBIC BOTIPOCHI TY,
MIPOSIBUBIIIEMY TIOJIHBIC 3HAHUS B
pamkax TpeOOBaHUI TIOJTOTOBKU
0 TUCIUILIMHE, YCBOUBIIIEMY
JUTEPATYPY, PEKOMEHyEMYIO
MIPOrpPaMMO | IMOKa3aBIIEMY
CUCTEeMAaTHYECKUH XapaKTep
3HaHui. B u3noxenuun marepuana
1 OTBETaX Ha JIOMOJIHUTEIbHbBIC
BOIIPOCHI JOITYCKAOTCS
HeOOJIbIINE HETOYHOCTH

«XOpouIo»

CraBurcs CTYACHTY Ha DK3aMCHC,
€CJIM OH UCUCPIIbIBAIOIIC 1
I'pPaMOTHO AaJI OTBCT HA 1 BOITPOC
9K3aMCHAIIUOHHOT'O 6I/IJIeTa, a Ha
)Iperﬁ TOJIBKO TC3HUCHBIC
BBICKA3bIBAHUS WA JOITYCTHII
HeOOJIbIINE HETOYHOCTH npu
OTBCTC HA BOIIPOCHI
OK3aMCHAIIlMOHHOI'O ounera u JaJl
KpaTKKUC OTBCTHI HA
JOMOJHHUTCIIbHBIC BOITPOCHI

«YAOBJICTBOPUTCIIBHO»

CraBuUTCS CTYICHTY Ha K3aMEHE,
€CJIM OH HE CMOT JaTh OTBET Ha
OJIMH U3 BOTIPOCOB
9K3aMEHAlIMOHHOI0 OMIEeTa HIIH
OTBETHJI Ha BCE BOMPOCHI, HO MPHU
9TOM OTBETHI COJEPKATH TOJIBKO
TC3UCHBIC BBICKA3bIBAHUS

«HCYOOBJICTBOPUTCIIBHO»

CraBuTCS CTYJIEHTY Ha dK3aMeHe,
€CIIM OH HE JaJl OTBET Ha BOIIPOCHI
9K3aMEHAIIMOHHOTO OMiIeTa WK B
OTBETE COJICPIKAINCH
(dhyHIaMeHTaIbHbBIE OUTHOKHU




8. YueOHO-MeTOAMUYeCKOE M NH(POPMALMOHHOE 0O0ecleYeHHue TUCIUILINHBI

8.1. O6s13aTesbHAs IUTEPATYPa

Tun (yueOHuk, yuedHoe

KoauuecTtBO B
HAYYHOI

Ne nocooue, y4e0Ho-
ABTOpBI, COCTABUTEIHU 3ariaBue (3aroJjioBoK) Tox u3nanus onbauorTexe /
n/n MeTOANYECKOe mocoone,
HaumenoBanue
NPAKTHKYM, JAP.) 3EC
1. | Csicoes /I. B. BBenenue B TeOpHIO UCKYCCTBEHHOIO 3BC «IPRbooks»
HHTesieiTa VYuyebHOe mocobue 2014 http://
www.iprbooksho
p.ru/30835.html
8.2. lonosiHMTE/IbHAS JIUTEPATypPa
Tun (yueOHuk, yuedHoe KOH"%CTEO i
HAY4YHOI
Ne nocooue, yueoHo-
ABTOpBI, COCTABHTEJH 3arsiaBue (3aroJ10BOK) I'ox u3nanus ondauorTexe /
n/n MeToin4YecKoe nocooue,
HaumenoBanue
NPAaKTHKYM, JP.) 3EC
1. | [TaBnoB C. H. CucTtemMbl HCKYCCTBEHHOTO MHTEILJIEKTA. Y4ebOHoe mocodue 2011 3BC «IPRbooks»
Yacts 1 http://
WW
w.iprbookshop.ru
/13974.html
2. | [TaBnoB C. H. CucTeMbl HCKYCCTBEHHOTO MHTEIIIEKTA. YyebHoe mocobue 2011 ObC «IPRbooks»
Yacrs 2 http://

www.iprbooksho
p.ru/13975.html




8.3. Ilepeuenb npogeccHOHATBHBIX 0a3 JAHHBIX U MH(POPMALMOHHBIX 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 NpOorpaMMHOro odecrevdeHust

Ne Hanvenoganue IO PexBU3UTHI ;[oroni)pa
n/n (naTa, HoMep, CPOK el CTBHS)
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-TEXHHYECKO 0a3bl, HEOOXOAMMOI IS OCYLEeCTBJICHUS
0o0pa3oBaTeIbLHOIO NpoIecca Mo JUCHHILINHE

HanMeHnoBaHMe 000py10BAHHBIX Y4eOHBIX
Ka0MHeToB, 1a0opaTopuii, MACTEPCKUX U

Ne Ap. 00bEKTOB VISl IPOBEACHUS
. IlepeyeHb 0CHOBHOTO 000PYA0BAHMSA
N/ | MPaKTHYeCKHUX U JJa00pPaTOPHBIX 3aHATHIA,
NMOMelIeHU IJIs1 CAMOCTOATEIbHOI

padoThl o0yuyaomuxcs (HoMep ayAuTOPUH)
KomnproTepHslil kiiacce Kommprorep (mMonutop 197, cucTreMHbII
omok Pentium (R) Dual-Core E5500 2,8
GHz / 4 Gb / 500 Gb) - 12 mrT, cron
1 Y4EHUYECKUI - 7 miT., CTOJI
KOMIBIOTEPHBIN -12mr., CTON

MpenojaBaTeNbCKUi -1 mWT., cTynbs -35T.
Jocka aynuropHasi(menonasi) - 1 mrT.

JlekumoHnHas ay iuropus 80 mocagounbix mecT. CTON yUYEHUYECKUM
JBYXMECTHBIN (MOHOOJIOK) — 41 1mIT., MOCKa
2 aynutopHas 3-X CeKIIMOHHas (MelioBas)-1
IT., CTOJI MpenojaBaTejabCKuil -1 mT.,

CTYJI-2 IIT., MPOEKTOp Acer

[Tomemnenue s CaMOCTOATEIBLHON pabOTHI
CTY/ICHTOB

Cron ydyeHnueckuii-26 wr., cTyn-26 mr.,
KOMIIBIOTEP C BBIXOJIOM B CETh MHTEpHET-
16 mr.
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