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1. Ileaib 0cBOEHUA TUCHUILIHHBI

Lenn

HCIIOJIb30BAHHUIO CUCTEM UCKYCCTBCHHOI'O MHTCIIJICKTA.

2. Mecto aucunminnsl B ctpykrype OIIOIT BO

- er'Iy@]'IeHI/IC 3HAaHUH U COBCPHICHCTBOBAHUEC IIPAKTUYCCKUX HABBIKOB IIO

HNannas gucuumimHa (yueOHbId Kypce) oTHocutTcss K bioky 1 «lucuuminuzel (Mogynn)»

(6a3oBas 4acTh).

JIMcUUIUINHBL, y4eOHblEe KypChbl, JUIsl KOTOPbIX HEOOXOAMMBI 3HAHMs, YMEHHs, HaBBIKH,
npuolOperaemMble B pe3ysibTaTe M3Y4YCHHs JIAHHOM IMCUUIUIMHBI (yueOHOTO Kypca) — HaIllMCaHHe
BBIITYCKHON KBaTM(PUKALMOHHON pabOTHI.

3. Ilnanupyemble pe3yJabTaThbl 00y4eHHsI

dopmupyemble U Nuaukatopsl I[InanupyemMble pe3yJbTaThl
KOHTPOJIHpyeMble AOCTHKEHUSI 00yueHust
KOMIeTEeHI[HH KOMMeTeHIUI
(K01 ¥ HAMMEHOBAHUE) (K01 1 HANMEHOBAHUE)
CriocobeH ocymectBisaTh | YK-3.1 3Haer tunosnoruro | 3HaTh: OCHOBHBIE TEPMUHBI
COIIMATILHOE B3aMMOJICHCTBHE | H (akTOphI | MHTEIUICKTYaJILHOTO aHaym3a
U PEaM30BbIBATh CBOKO POJIb B | JOPMHUPOBAHUS  KOMaHJ, | JTaHHBIX
komane (YK-3) CHOCO0BI COIIHAJIHOTO
B3aUMO/ICHCTBHSI.
YK-3.2 YwMmeer | YMers: B3aMMO/ICCTBOBATH c
JEHCTBOBaTh B JIyXe | APYTUMH WICHAMH KOMAaHJIbI IpH
COTPYIHUYECTBA, pElIeHU! 3a7a4 WHTEJUICKTYaIbHOTO
NPUHUMATh PEUICHHUS C | aHaju3a JaHHBIX
COOIIOIEHUEM DTHUYECKUX
TPUHITUITOB ux
peaM3anuu;  MPOSIBIIATH
yBaXEHHE K MHEHHUI0 U
KyJIbType JPYTHUX;
ompefeniaTb ~ Uend U

paboTaTh B HallpaBJICHUU
JMYHOCTHOTO,

00pa3zoBaTeIbHOTO u

npogecCuoHaIbHOIO

pocra.

VYK-3.3 Bmaneer | Biagers: HaBBIKAMH
HaBBIKAMU paclpeiesicHus | TPOTrHO3UPOBAHUS 0KHAEMBIX
poneit B YCIIOBUSIX | pE3y/NbTaTOB MPHU pEIICHUH 3a7ad
KOMAaHIHOT'O WHTEJUIEKTYaJIbHOTO aHaam3a
B3aUMOJICHCTBHUS; JTAHHBIX

METOJaMH OLIEHKH CBOMX
JIEUCTBUM, IUIAHUPOBAHUS
Y YIIPABJICHHS] BPEMEHEM.

Criocoben OCYILECTBIISITh
JICIOBYI0 KOMMYHHUKAILIUIO B
YCTHOU 51 MMUCbMEHHOU

VK-4.1 3HaeT OpUHIUIBI
MIOCTPOCHHUST YCTHOTO U
[MUCHMEHHOTO

3HaTh: CIIOCOOBI MOUCKA aKTyaJIbHOM
nH(popMalUKd O MPHUHLHUIAX PabOThI
JITOPUTMOB HCKYCCTBEHHOTO




dbopMax Ha TOCYIapCTBEHHOM | BBICKA3BIBAHUS Ha | MHTEJUIEKTa
SI3bIKE Poccuiickoii | Tocy1apCTBEHHOM u
Denepanuu U | HHOCTPAaHHOM SI3BIKAX;
WHOCTPaHHOM(BIX) s3bIKe(ax) | TpeOOBaHUS K  JIEJIOBOM
(YK-4) YCTHOW © THUCHBMEHHOU
KOMMYHHKAIIH.
VYK-4.2 YMeeT npuMeHATh | YMETh: CaMOCTOSTEIIEHO
Ha TMpaKTUKE YCTHYIO U | pa3dupaTbCsi B MaTeMaTHUYECKOM
MUCHMEHHYIO JICNIOBYIO | anmapaTe W HpUHOHUNAX padoThI
KOMMYHHKAIHIO. QJIITOPUTMOB HCKYCCTBEHHOT'O
MHTEJUICKTa
YVK-4.3 Biageer | Bnaners: HaBbIKAMHU [IOMCKa
METOAMKON COCTAaBJICHUS | aKTYQJIbHBIX JaHHBIX O CHCTEMax
CY>KIEHUS B | HICKYCCTBEHHOTO  HMHTEJUIEKTa B
MEXITMYHOCTHOM JIETIOBOM | OTKPBITBIX HUCTOYHUKAX
oO01eHn Ha | “HPOPMALIHH
rOCyJJapCTBEHHOM u
WHOCTPAaHHOM  SI3BIKaX, C
IPUMCHEHHUEM
aJIeKBaTHBIX  SI3BIKOBBIX
(GhopM U CpeCTB.
Cnocoben BocripuHuMaTh | YK-5.1 3Haer ocHoBHbIE | 3HATH: MIPUHIIUATIBI MOMCKA
MEXKYJIbTYpPHOE kareropun  (unocoduu, | mHGOpMAaITIH 1o peiaeMomy
pazHooOpa3ue 0OIecTBa B | 3aKOHBI  MCTOPUYECKOTO | BOMPOCY B 3apyOES)KHBIX HCTOUHUKAX
COLMAIBHO-UCTOPHYECKOM, pa3BUTHA, OCHOBBI
9TUYECKOM H  (UIOCOPCKOM | MEKKYIbTYPHOM
koHTekcrax (YK-5) KOMMYHUKAIUH.
VK-5.2 VYmeer BectH | YMeTh: OCYILIECTBIATH IIOMCK
KOMMYHHMKAIlMl0O B MHpe | HH(opManuu B 3apyOexKHBIX
KyJIbTYPHOTO UCTOYHUKAX o peraemMomy
MHOT000pa3ust U | BOIIPOCY u3 obnactu
JIEMOHCTPUPOBATh UHTEIJIEKTYalbHOTO aHanmsa
B3aWMOIIOHIMAaHUE MEXIYy | TaHHBIX
o0Oy4JarmuMucs -
NPEICTaBUTEISIMHU
pa3IMYHBIX  KYJIBTYp C
COOIIOIEHUEM DTHUYECKUX
U MEKKYIBTYPHBIX HOPM.
YK-5.3 Bnaneer | Bnagets: HaBBIKAMH YTEHUS
MPAKTUIECKUMHU 3apyOeXHBIX Hay4YHBIX cTaTed Ha
HaBBIKAMHU aHalM3a | TeMy WHTEJUIEKTYyaJlbHOTO aHaJn3a
dmnocopckux U | JaHHBIX
HUCTOPUYECKUX ¢dakToB,
OLIEHKH SBJIEHUU
KYJbTYPBI; crocobamu
aHanmu3a M IepecMoTpa
CBOMX B3IIAJOB B Cllydyae
pa3HOIIacCui u
KOH(JIMKTOB B
MEXKYJIbTYpPHO!
KOMMYHHKAITUH.
Cnoco0eH pa3pabaTbiBaTh U I1K-3.1 3Haer | 3HaTh:  TEOPETHUYECKUE  OCHOBBI




aJanTUPOBATh MPUKIIAJHOE
porpaMmMHOe o0ecriedeHue

COBPCMCHHBIC TCXHOJIOTHU
pa3pabOTKH M aJanTaiuu

HMHTEJUIEKTYaIbHBIX TEXHOJIOTHH,
MpUMeHsieMble B MpodeccruoHalbHOMI

(TIK-3) MIPUKIIAJHOTO IesITeIbHOCTH
MPOrPaMMHOTO
o0ecIeycHus, 150.9
JIOCTOMHCTBA u
HEJOCTaTKU
I1K-3.2 YMmeer | YMeTh:  MOJENHpoOBaTh  paboOTy
pa3pabaTbiBaTh, WHTEJUIEKTYaIbHBIX TEXHOJIOTHIA
aJanTUpPOBAaTh
KOMITOHECHTHI
MIPUKIIATHOTO
MPOrPaMMHOTO
obecrnieueHus
ITK-3.3 Bnaneer | BmageTs: HaBBIKAMU MPOTPAMMHOTO
HaBbIKAMU pa3paboTKu | MOJIETUPOBAHUS MHTEIUICKTYaTbHBIX
MIPHUKJIATHOTO TEXHOJOTHH,  TPUMEHSEMBIX B
MIPOrPaMMHOTO pohecCUOHATBEHON NeSTeNbHOCTH
obecrnieueHus Ha
COBpPEMEHHBIX A3BIKAX
IPOrPaMMHUPOBAHUS,
MeTOJIaMHU ajlanrtanuu
MIPHUKJIATHOTO
IPOrPaMMHOTO
obecrieueHus
[1K-6.1 3naer metonsl W | 3HaTh.  NPUHIUIBL  Pa3pabOTKU
TIPHEMBI OTJIIQJKU | IPOTPAMMHOTO  OOCCIICUCHHS IS
MPOrPaMMHOTO KOJa, | MHTEJUIEKTYaJIbHOTO aHanm3a
THUTIBI u (dbopMaThl | TaHHBIX
cooOmenuii 00 ommoOKax,
MPEIYIPEKACHASIX, BUIBI
COBpPEMEHHBIX
KOMITUJISITOPOB,
OTJIQUYHKOB
IPOrPaMMHOTO KOJIa.
[1K-6.2 Ywmeer BBIABIATH | YMETh! pa3pabaTbIBaTh
OIMMOKA B MPOTPAMMHOM | TPOTPaMMHOE  OOeCredYeHrue IS
Crnioco0eH BBITOTHSTD
KOJIe, IPUMEHATh METObl | MHTEJUIEKTYyalIbHOTO aHanm3a
paspaboTKy M OTIaKy U CpEICTBAa TIPOBEPKH | JAHHBIX
nporpammuoro koza (ITK-6)
paboTocrnocoOHOCTH
MIPOrPAMMHOTO KOJa,
UHTEPIPETHPOBATH
coob1ieHus: 00 ommnoKax.
I1K-6.3 Bnaneer | Baagets: HaBBIKAMU OTJIaJKHU
HaBBIKAMHU OTJIQJIKU | IPOTPAMMHOTO 00eCTICUeHUS
MPOrPaMMHOTO Koza,

paboThl B COBPEMEHHBIX
KOMITMJISITOpax, paboThl B
OTJIaTIAKaxX u
ONTUMU3ATOPAX
IPOTrPaMMHOTO KOJIa.




4. CTpyKTYypa ¥ coJep:KaHue TUCHUILIMHBI

®opMbI TEKYLIETO

Bug . KOHTPOJIs
. HauMeHnoBanue TeM 3aHATHH Oo6bem, HNurTepakTus,
Monayasb (pa3gea) | yueOHoi . Cemectp Bbanabl (HauMeHOBaHUe
(yueOHoO¥#i padoThI) q, q,
padoThI OLICHOYHOI0
cpeacTBa)
Monynsb 1 - Jlex BBenenue B quciuminyy 5 10 0 - TIpOMeKyTOUHbI
OCHOBBI TEOPUU recT
MCKYCCTBEHHOTO
HHTZHHGKTa " Jlex Tekymiee cocTosiHIE, 00JIaCTh MPUMEHEHHS 5 8 0 -
AT OPHTMEI 1 HEpEeUIeHHbIE MPOOIeMbl TEOPUU [IpomexyTOUHbII
AJITOPUTMOB MCKYCCTBEHHOT'O UHTEJICKTA recT
KJIacTepU3aluu
JAaHHBIX. CP CamocTosTenpbHOE H3YUCHUE JINTePATyPhI 5 100 0 -
10 KypcCy, 0 NPOHJAEHHBIM TEMaM [IpomexyTOUHbII
TeCT
IIp Kiacrepuzanus 1aHHBIX C TOMOIIBIO 5 18 6 - OTYET o
anroputMma k-means [PAKTHYECKOMY
3aJJaHUIO
Monyns 2 - Jlex WHTennexTyanabHble aarOpUTMBbI IS 5 10 0 - TTpoMeKyTOUHBI
QIITOPUTMBI pelIeHus 3a1a9 Kiraccu (UK JaHHBIX recT
KiaccupuKauu
CP CaMoCTOsATeIbHOC U3YUCHHE JTUTEPATYPBI 5 100 0 - TTpoMesKy TOUHbI
0 KypcCy, N0 MPOUIEHHBIM TeMaM recT
Ip Krnaccudukanus JaHHBIX ¢ TTOMOIIIBIO 5 18 6 - OTY8T Mo
anroputma D3 [IPaKTUYECKOMY
3aJAaHHTO
Ip Knaccugukarus 1aHHBIX C TIOMOIIHIO 5 18 6 - OTUéT 110
anroputma C4.5 MPAKTUIECKOMY

3aIaHHIO




®opMbI TEKYLIETO

Bug . KOHTPOJIs
. HauMeHnoBanue TeM 3aHATHH Oombem, HNurTepakTus,
Monayasb (pa3gena) | yueOHoi . Cemectp Bbanabl (HauMeHOBaHUe
(yueOHOI#i padoThI) q, q,
padoThI OLICHOYHOI'0
cpeacTBa)
Monynsb 3 - Ip OOyueHre MHOTOCIIOHHOM CETH METO0M 5 18 6 - Otuér o
HEHPOHHBIE CETH 00paTHOro PacIpoCTPaHEHUS OIIHUOKU MPAKTUIECKOMY
3aJaHHIO
Jlex PexyppeHTHbBIE HEHPOHHBIE CETH, UX 5 8 0 - IIpomexyToUuHbIM
Ha3HAYEHUE U METO/bI UX 00y4YeHUs TecT
CP CamocrosTenpbHOE H3YUCHUE JINTEPATyPhI 5 100 0 - TTpoMeKyTOUHBIH
0 KypCy, IO MPOUICHHBIM TEMaM recT
Ip HeiiponHnas cetb XeMMuHra B 3a1a4ax ) 18 6 - Otuér no
pacrno3HaBaHus 00pa3oB MPAKTUIECKOMY
3aJaHHIO
Monyns 4 - Jlex Knaccugukaium 1 perpecCHoOHHbIN aHau3 5 10 0 - .
[IpomexxyTouHbIN
Kiaccu(hUKauu u C TMIOMOIIBIO AJITOPUTMOB UCKYCCTBEHHOTO oot
[PErpeCCUOHHBIN WHTEJJIEKTa
AHAIN3 IIp Knaccugukarus u perpecCHOHHBIN aHaIH3 5 18 6 - OT4T 110
JTaHHBIX ¢ ToMolsio anroputma CART [PaKTHIECKOMY
3aJaHHIO
IIp Ornpenenenne TOYHOCTU U HaxvoncheHI/Ie 5 18 6 - OTYET o
YCEUCHHBIX JIEPEBHEB PEIICHUH 110 PaKTHIECKOMY
anroputmy CART 38 TAHITIO
Mopnynsb 5 - 3anauu | Jlek Marematuyeckuil anmnapaT U IpUMEHEHHE ) 8 0 - TTpOMeKyTOUHBIH
ONTUMU3AINH U TeHETUYECKUX alITOPUTMOB recT
TCHETHYECKUE
ATTOPHTMET CP CaMOCTOﬂTenLHOS M3yYeHUE JTUTEePATyPHhI 5 100 0 - TTpoMesKy TOUHbIH
0 KypcCy, IO MPOUICHHBIM TeMaM recT




®opMbI TEKYLIETO

Bug . KOHTPOJIs
. HauMeHnoBanue TeM 3aHATHH Oombem, HNurTepakTus,
Monayasb (pa3gena) | yueOHoi . Cemectp Bbanabl (HauMeHOBaHUe
(yueOHOI#i padoThI) q, q,
padoThI OLICHOYHOI'0
CpeacTBa)
Ip Hcnonb30BaHNMe TEHETUYECKOTO aTOpPUTMA 5 18 6 - OT4YéT 110
JUISL HAXOXKACHUSI SKCTPEMYMOB (QYHKIUH. MPAKTUYECKOMY
3aJaHHIO
IIp Pemnenne TexHMUYECKUX 33124 C TOMOIIBIO 5 18 6 - OTuYéT 110
TeHETUYECKUX aJTOPUTMOB. IPAKTHYECKOMY
3aJaHHIO
Monynsb 6 - Jlex 3anaun ahppUHUTUBHOTO aHAIIK3A 5 10 0 - [TpomexxyTOUHBIN
A UHUTUBHBIN TeCT
aHaIIN3
CP CaMoCTOsATEIbHOC U3YUCHHE JTUTEPATYPBI 5 56 0 - .
. [IpomexxyTounsIi
0 KypcCy, IO MPOUICHHBIM TEMaM
TeCT
Ip A} PuHUTHBHBIN aHATTU3 C TOMOILIBIO ) 18 6 - Otuér no
anmroputma Apriori MpPaKTHYECKOMY
3aJTaHHIO
Monayns 7 - Jlex MatemaTtnueckuil anmnapaT HEUETKUX 5 8 0 -
HEYETKHUE CUCTEMEI MHO’KECTB Y aJITOPUTM CO3JaHUSI HEYETKHX [Tpomerxy TOHbII
YIIPABJICHUS CUCTEM YIIPABIICHUS [TeCT
CP CaMocTosATEIbHOE N3YUEHHE JTUTEPATYPBI 5 100 0 -
10 KypcCy, IO MPONACHHBIM TEMaM HpomesxyTouHbIH
TecT
Ip CuHTe3 HEYEeTKOW CUCTEMBI YIIPaBJICHHUS. ) 20 6 - Otuér no
MPAaKTUYECKOMY

3aIaHHIO




®opMbI TEKYLIETO

Bun . KOHTPOJIs
. HauMeHnoBanue TeM 3aHATHH Oombem, HNurTepakTus,
Monayasb (pa3gena) | yueOHoi . Cemectp Bbanabl (HauMeHOBaHUe
(yueOHOI#i padoThI) q, q,
padoThI OLICHOYHOI'0
cpeacTBa)
IIA, DK3aMeH 5 36 34 - HroroBklii TecT
KonTpons
Hroro: 864 100




5. O0pa3oBaTebHbIE TEXHOJIOTHHU

[lpy wW3ydyeHUW AUCHMIUIMHBI (Yy4eOHOTO Kypca) HCHOJB3YHOTCS JIUCTAHIIMOHHBIE
00pa3oBaTeyibHbIE TEXHOJIOTUH.

6. MeToauuecKkue YKa3aHus 110 OCBOCHUIO TUCIHTUIIJINHBI

6.1. PekoMeHIa1lUM 110 NOATOTOBKE K JeKIMOHHBIM 3aHATHAM

W3yyeHne IUCHMIUIMHBI TPeOyeT CHUCTEMAaTHYECKOTO M IOCIEJOBATEIbHOTO HAKOIUICHHS
3HaHUH, CIIeI0BATEIBHO, IPOIYCKN OTACIBHBIX TEM HE TO3BOJISIOT INTyOOKO OCBOHUTD MPEIMET.

B xonme nexnMOHHBIX ciegyeT oOpamath BHUMAaHHWE Ha KaTeropud, (OPMYJIHpPOBKH,
PAaCKpBIBAIOIINE COACP)KAHUE TEX WIM HWHBIX SIBICHHH M TPOLECCOB, HAYYHBIC BBIBOJBI HU
NPAaKTHYECKHE PEKOMEHIAIMU. 3aJaBaTh IPENOJaBaTENI0 YTOYHSIOUIME BOIPOCHI C LEIBIO
YSICHEHUS TEOPETHUECKUX MOJIOKEHUH, pa3pelIeHUs CIOPHBIX CUTYaIHA.

CTyZeHT MOJXeT [ONOJHHUTh CIHCOK HCIOJB30BAaHHOW JIUTEPATYpPhl COBPEMEHHBIMH
UCTOYHHKAMH, HE MPEICTABICHHBIMH B CIIUCKE PEKOMEHIOBAHHOM JIUTEPATYphl, U B JalbHEHIIEM
UCIIOJIb30BaTh COOCTBEHHBIE MOJATOTOBIICHHBIE YUeOHBIC MaTepuallbl MPH HANMCAHUU KYPCOBBIX U
BBIITYCKHBIX KBATU(UKAIIMOHHBIX PadoT.

6.2. PexoMeHIanmu mo NoAroToBKe K NPAKTHYECKHM 3aHATHAM

CryneHtaMm ciiefyeT AOBOAMTh KAKAYIO IPAKTUYECKYI0 pPabOTy A0 OKOHYATEIHHOIO
peuIeHus, JeMOHCTPHPOBATh TIOHMMaHKE MTPOBEICHHBIX PacyeToB (aHAJIM30B, CUTYallUi), B Cliy4yae
3aTpyIHEHUI 00paaThCs K NPernoaaBaTeio.

JInst Toro 94TOOBI MPAKTUYECKUE 3aHATHS MPUHOCHIM MaKCHUMAIIBHYIO TOJIB3Yy, HEOOXOAUMO
INIOMHHUTB, YTO YIPAXHCHUC KW PCIICHHUC 3aJad HNPOBOAATCA IO PAaCCMOTPCHHOMY Ha JICKOUAX
MaTepually U CBS3aHbl, KaK MPABUIIO, C ACTAIBHBIM Pa300pOM OTIENIBHBIX BOIIPOCOB JIEKIIMOHHOTO
kypca. Crnemyer mOTYEpKHYTb, YTO TOJNBKO IIOCIE YCBOCHHS JIEKIMOHHOTO MaTepHuaga ¢
OTIpe/IelIEeHHONW TOYKU 3peHHUs (a UMEHHO ¢ TOHM, C KOTOPOW OH M3Jlaraercsl Ha JEKIHsIX) OH Oyjaer
SaAKPCIUIATECA CTYACHTOM Ha MPAKTHYCCKUX 3aHATUAX KAK B PE3YyJIbTATC O6CY)K)ICHI/I$[ 1 aHaJlu3a
JEKIIMOHHOTO MaTepHaia, Tak M C MOMOIIbIO pelIeHusl TpoOJeMHbBIX cUTyaluil, 3anad. [Ipu stux
YCIOBUAX CTYACHT HC TOJIBKO XOpOHIO YCBOUT MaT€pual, HO WU HAYYHUTCA NPUMCHATL €TI0 Ha
NpPaKTUKe, a TaKXe IMOJYYUT JOMOJHHUTEIbHBI CTUMYN (M 3TO OY€Hb BAKHO) JUISI aKTHUBHOMN
popabOTKHU JIEKIHH.

ITo pe3ynbTraTramM BBINOJIHEHUS paOOThI COCTABIIAETCS OTUYET, KOTOPBIM NMPpH HEOOXOAUMOCTH
HYXXHO COIIPOBOXKIAATE KOMMCHTApPHUAMU, CXEMaMHU, UCPTCIKAMU U pPUCYHKaAMU.

Crnenyer NOMHUTb, 4YTO BBINOJHEHHE KaXJI0W pabOThl JODKHO JOBOAMTHCA J0
OKOHYATEIBHOTO JIOTHYECKOT0 OTBETA, KOTOPOro TPeOyeT yCIOBHUE, U TI0 BO3MOKHOCTH C BBIBOJIOM.
[Tomy4yeHHBIH OTBET cleqyeT MPOBEPUTH CIIOcO0aMU, BBITEKAIOIIMMHU M3 CYLIECTBA TaHHOW 3a/lauH.
[Tone3Ho Taxke (eciM BO3MOXKHO) pemiaTh HECKOJIBKHUMH CIOCOOAMH W CPAaBHHUTH ITOJyYECHHBIE
pe3yabTaThl. PelieHue 3agay JaHHOTO TUNA HYXKHO NPOJNOJKATH 0 MPHUOOPETEHUs TBEPIBIX
HAaBBbIKOB B UX PCHICHUU.

6.3. PexoMeHAallUH 110 IOATOTOBKE K IK3aMEHY

ITonroToBka K 9K3aMeHy CIIOCOOCTBYET 3aKPEIJICHUIO, YIIyOJIeH!I0 1 0000IIeHNI0 3HAHUH,
MOJTy4aeMBbIX, B Tpoliecce 00ydeHHs], a TaKKe MPUMEHEHHUIO UX K PEUICHUIO MPaKTUYECKUX 3ajad.
['oTOBsICK K 3K3aMeHY, CTYAEHT JUKBUIMPYET HMeEIoLIecs MpoOenabl B 3HAHUSX, YIIyOJIser,
CUCTEeMAaTHU3UPYET U YNOPAI0YMBAET CBOM 3HaHUA. Ha sK3amMeHe CTyAeHT NeMOHCTPUPYET TO, YTO
OH mpuoOpen B nporuecce 00yueHHs! 10 KOHKPETHOM yueOHOM TUCIUIUIMHE.

HeoOxoaumMo opueHTHpOBaTh CTYJIEHTOB Ha CHCTEMATUYECKYIO MOATOTOBKY K 3aHSTHUSIM B
TEYEHHE CEMECTpa, YTO I[I03BOJIMT MCIOJIb30BaTh BPEMS 3K3aMEHALMOHHOM CECCUU JUId
CHUCTEMaTU3aluy 3HAHUM.



7. OneHOYHBIE CPEACTBA

7.1. IIaciopT OLIeHOYHBIX CPEACTB

Cemectp

(WJIM ee 4acTH)

Koxa koHTpo/IMpyemMoii KOMIIeTeH U

HaumenoBanue
OIIEHOYHOI0 CPe/ICTBA

5

VK-3; YK-4; YK-5; IIK-3; IIK-6

[TpomexyTOYHBIC TECTHI
OT4eThI 10 MPaKTHYECKUM paboTam
HTtoroselii TecT

7.2. TunoBblie 3alaHud WJIN UHBIC MaTepUaJibl, He()ﬁXO}IHMbIe AJIA TEKYLIETr0 KOHTPOJIsA

7.2.1. TecToBBIE 3a4aHUS

(HaumeHOBaHUE OYEHOYHO20 CpedCmsa)

TunoBble NPpUMePbI TECTOBLIN 3a1aHUI

1. C ucnonw3oBanueM 6ubaroTexn Pandas nmpoBoauTes npenBapUTeNbHbIA aHAINU3 JaHHBIX,
cogepkamuxcst B (aiine data.csv. IlocpeacTBoM aHanM3a JaHHBIX HEOOXOJUMO OIPEAEIUTH
3Ha4YeHue AS mepBOro 3JeMeHTa CIUCKA, OJYYEHHOIo NMyTeM (WIbTPALUU JaHHBIX 0 YCIOBHUAM
A2>1u A3 <2 1 cOpTUPOBKH JIaHHBIX B MTOPSAJIKE BO3pacTaHusl 1o 3HaueHuto A4. OTBeT 3anucaTh
B BUJIE YKciIa 63 OKpYIJIEHUH yepe3 CUMBOII

nn

Conepskumoe daiina data.csv:

JALA2 A3,A4,A5A6,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

Ortser: 4.27

2. C nomompto Oubmuorexkn Sklearn Ha ocHoBe anroputmMa CART mnpoumsBoautcs
MOCTPOCHUE JiepeBa KiacCU(PUKALUU C HCIOIb30BaHUEM CTaHAAPTHBIX MapamerpoB. s sToro c
ucnonbp3oBaHueM Oubnmorexku Pandas ocymiecTBisiercs 3arpy3ka oOydaronieid BHIOOPKH JTaHHBIX H3
daiina data.csv, KOTOpbIH coaepkut 3HaueHus atpudyToB ("Al", "A2", "A3", "A4", "AS5", "A6") u
metkH kiacco ("C"). TpeOyercst onpenenuTs K03((UIMEHTH 3HAYMMOCTH KaXKI0Tro arpudyTa (c
ucrnoibp3oBaHueM feature importances ) U B KayecTBe OTBETa 3allMCaTh MAKCHUMAallbHOE 3HAYCHUE
kodp¢uimenta. OTBeT TpebyeTcss OKPymHTH ¢ momomeio ¢yHkiuu round() 70 3 3HAKOB U
3amucarh yepe3 cuMBoa ..

Conepskumoe daiina data.csv:

JALA2 A3,A4,A5A6,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



Ortser: 0.916

3. C nomompto Oubmmorekn Sklearn Ha ocHoBe anroputmMa CART mpowusBoguTcs
MOCTPOCHUE JIepeBa KIACCU(PUKALUN C MCIOIH30BAaHUEM CTaHAAPTHBIX MapamerpoB. s sToro c
UCrob30BaHueM Onbimorekn Pandas ocymiecTrisiercs: 3arpy3ka oOydaronieid BRIOOPKH JTaHHBIX W3
¢aiina data.csv, KOTOpbIii copepxkut 3HaueHus atpuOyToB ("Al", "A2", "A3", "A4", "AS5", "A6") u
MeTkH kiaccoB ("C"). Tpebyercs onpeaenutbs K03(pGUIMEHTH 3HAYUMOCTH KaXKJI0ro atpudyTa (¢
UCToNib30BaHueM feature importances ) U B KayecTBe OTBETA 3alMCaTh MAKCUMAIIbHOE 3HAUYCHUE
kodddurmenta. OTBeT TpeOyeTcs OKpyrUTh ¢ Tomomblo (GyHKiuu round() 1o 3 3HAKOB H
3anucaTh yepe3 cumBou ".".

Conepxumoe daiina data.csv:
,ALA2, 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

Ortger:; 1.211

7.2.2. [IpakTrueckas padora
(naumenosanue oyeHouHo20 cpeocmea)

Tunosoii(bie) mpuMep(bl) 3agaHus1 (M)



IIpakTnueckoe 3anarue Ne 1. Kiactepusanus npu MHTEIUIEKTYaIbHOM aHAJIN3€E TAHHBIX
Ilenb: wW3yunTh OCHOBBI IPUMEHEHMsI alropuT™Ma Kk-means paias pemieHus 3aaay
KJIACTEPU3ALMH [IPU UHTEJUICKTYAJIbHOM aHAJIN3€ JaHHBIX.

Coneprxkanue 3a1aHusl.
1. B cooTBeTcTBMM C HOMEPOM BapuaHTa CICHEPHPOBATH JAHHBIC, HA KOTOPBIX OyjaeT
TECTUPOBAThCS paboTa anropurMma k-means.

Bapuantsl 3a1aHuii:

1 Bapuant: VY 3anuceit 1opkHO ObITh 3 mapametpa. IlepBroiit usmensiercs B quamnaszone [0,1;
5], Bropoit mapametp — B auanazone [0,1; 3], TpeTuil mapameTp MOXKET NMPUHUMATH 3HAUCHUS —
10%, 20%, 80%, 90%.

2 Bapuanr: V¥ 3anuceil 1oykxHO ObITh 3 mapamerpa. Ilepsbiit u3mensercs B auanasone [0,01;
1], Bropoit mapamerp — B auamnazone [1; 300], TpeTuii mapamerp MOXKET NPUHUMATh 3HAYCHUS —
Cawmapa, TonbstTH, Yanaesck.

3 Bapuanrt: IlepBsiit u3amensiercs B quana3one [0; 1], Bropoii mapamerp — B Auana3oHe [-2;
2], TpeTuit mapamMeTp MOKET MPUHUMATh 3HAYCHUS — J1a WU HET.

4 Bapuant: [lepBbiii u3amMensierca B nuanasone [-10; 1], BTopoit mapameTp — B nuanasone [1;
2], TpeTuil mapamMeTp MOXET NPUHUMATh 3HAYEHUs] — OTPULIATEIbHOE 3HAUYEHUE, MOJIOKHUTEIBbHOE
3HaYCHHE.

3. Ha mo0oM wu3BECTHOM OOBEKTHO-OPUEHTHPOBAHHOM SI3BIKE MPOTPAMMHUPOBAHUS
pazpaboTarh HporpaMMy, Ha TPAKTUKE PEaTU3yIOU[yI0  BBINOJHEHHE  KIACTepU3alluu
CTCHEePUPOBAHHBIX JIaHHBIX IO ANTOPUTMY k-means ¢ NPUMEHEHHWEM HE MEHEe JBYX METPHK
(manpumep, EBknupoBa paccrosiHue U paccrosiHue ManxaTreHa). B mporpamme nomkHa OBITH
IPEeyCMOTPEHa BO3MOXKHOCTb (DUKCHPOBAHUS IOCIE KaXAOW WTEpallMd ajlropuTMa CyMMBbI
KBaJIpaTOB OIIMOOK M KOOPJIUHAT LIEHTPOUIOB.

4. OTBETUTH HA KOHTPOJIbHBIE BOIIPOCHI

1. OxapakTepu3yiiTe STanbl BBIMOIHEHH anropuTMa k-means.

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

3. Kakue MeTpuKu onpeaeneHus pacCTOSHUN MPUMEHSIOTCS B anroputMe k-means?

4. B uem 3akitoyaeTcsi peKypcUBHOCTh ajiropuTMa k-means.

5. 1o xakuM mapaMeTpam MPOU3BOAUTCS OCTAHOBKA BHITIOTHEHUS anropuTma k-means?

ITpaktuyeckoe 3ansatue Ne 2. Knaccugukanus 1aHHBIX ¢ TOMOIIbIO0 anroputMa [D3
[enb: U3yunTh OCHOBBI MpuMeHeHus anroputMa ID3 s pemenus 3agad KiaccupUKaluu
IIPY UHTEJUIEKTYaJIbHOM aHAJIN3€ JaHHbIX.

Coneprxanue 3a1aHusl.
1. B cooTBercTBUM C HOMEpPOM BapuaHTa Cr€HEPUPOBATh JaHHBbIE, HAa KOTOpPbIX Oyjer
TECTUPOBAThCS paboTta anroputMma ID3.

Bapuantsl 3a1aHuii:

1 Bapuanr: [lepBsiii arpudyT MoxeT npuHuMath 3HaueHus: A, B, C, D, E. Bropoii arpudyr
MOXET MPUHUMATh 3HAUEHUS: J1a, HeT. TpeTuii aTpuOyT MOXKET MPUHUMATh 3HAUEHHs U3 Thana3oHa
[0, 600]. YeTBepThIii aTprOYT MOXKET MPUHUMATH 3HaueHus u3 nuama3ona [0, 0.9]. [TaTeiii atpulyT
MOYKET NpUHUMaTh 3HaueHus: 6, 7, 10. Brixoanoii atpubyT MoxkeT nmpunumars 3HaueHus Cl, C2,
C3, C4, C5. Habop maHHBIX TODKEH coAepkaTh He MeHee 40 3amucei.

2 Bapuant: IlepBblii arpuOyT MOXET NPUHUMATh 3HAUCHHs: OJIOHIUHKA, OpIOHETKa,
HIaTeHKa, pbhkas. Bropoil aTpuOyT MOXKeT MpUHUMATh 3HAaYeHUs: Ja, HeT. TpeTuil arpuOyT MoKeT
NpUHUMATh 3HaueHUs u3 nuanasona [160, 185]. UerBepThlil aTpuOyT MOKET NPUHUMATh 3HAYCHHUS



0, 1, 2, 3. TlaTeiii aTpudyT MoxeT npuHUMAaTh 3HadeHus: 80, 90, 100. BrixomHoii aTpuOyT MOXKET
npuanmMath 3HaueHus C1, C2, C3, C4. HaGop naHHBIX TOJDKEH coAepkarh He MeHee 40 3amuceid.

3 Bapuant: [lepBblii aTpuOyT MOKET MPUHUMATh 3HAYEHUS: CTPETIOK], CTPEIIOK2, CTPEIIOK3,
cTpenok4, crtpenokS. Bropoit atpulyT MOKeT MPUHUMATh 3HAYEHUS: Hape3HOM, riaakuid. Tperuit
aTpuOyT MOXKET MPUHUMATh 3HAUYeHWUs U3 pAuanaszoHa [50, 95]. YUerBeprThiii aTpuOyT MOXKET
npunumarth 3HadeHus 100, 150, 200. Ilareni arpubyt MoxkeT mpuHuMaTh 3HadeHus: [500, 800].
Brixonnoit atpubyt moxketr npuauMmath 3HadeHuss Cl, C2, C3, C4. HaGop HmaHHBIX TOJDKEH
cojepxath He MeHee 40 3anuceil.

4 Bapuanr: IlepBblit aTpuOyT MOXET IPUHUMAThH 3HAYEHUS: CpeliHee, CpeHe-CIeHalbHOE,
BBHICIIICE HE OKOHUEHHOE, BBICIIEE, JBA BBHICIIMX. BTOpOii arprOyT MOXKET MPUHUMAThL 3HAYCHUS U3
nuamnaszona [18, 50]. Tperuit arpubyT MOXET MPUHUMATh 3HAYCHHS 1a, HEeT. UeTBepThlld aTpulyT
MokeT npuHuMaTh 3HaueHus 0, 1, 2, 3. YerBepThlil aTpuOyT MOXET NPUHUMATh 3HAUYEHUS W3
nuamnaszona [50, 100]. BeixogHoit arpubyt moker mpuHuMarth 3Hadenust C1, C2, C3, C5. Habop
JIAHHBIX JTOJDKEH cojiepxaTh He MeHee 40 3amuceil.

3. Ha mo0oM Wu3BECTHOM OOBEKTHO-OPUCHTUPOBAHHOM SI3BIKE TPOTPAMMHPOBAHUS
pa3zpaboTaTh MpoOrpaMMy, Ha TPaKTHKE pealu3ymIlyl BbINONHEHHE anroputma ID3 ¢
HCIIOJIb30BAHUEM CTEHEPUPOBAHHBIX JAHHBIX.

4. OTBETUTH HA BOIPOCHI 17151 KOHTPOJIA:

1. OxapakrepusyiTe 3Tamnsl BHIIOIHEHUS anropurma [D3.

2. Kakumu 1aHHBIMH HEOOXO0IMMO 00J1agaTh 171 3amycka anropurma [D3?

3. Ilo kakoMy KpUTEpHIO OMpENENSETCs YCIOBHUE pa3OMEHHs B TEKYIEM Y3Je JIepeBa
pelIeHU MOCTPOCHHOTO C TOMOIIIBIO anroputma [D3?

4. B uem 3akioyaeTcst peKypcuBHOCTh anroputma [D3.

5. Ilo xakuM napameTpam NMPOU3BOJUTCS OCTAHOBKA BBIITOJIHEHUS anropurma [D3?

[Ipaktrueckoe 3ansaTue Ne 3. Knaccudukanus 1aHHbIX ¢ momMoinbio anropurma C4.5
ens: n3y4nTh OCHOBBI IpuMeHeHust anroputMa C4.5 miisa pemeHust 3a1a4 KiaacCuuKauu
MIPU MHTEJUIEKTYaJIbHOM aHAJIU3€E TAHHBIX.

ConeprxaHue 3a1aHus:

1. Boicnymmath 00bCHEHUS IPENoAaBaTess M0 UCHOIb30BaHuo anroputma C4.5.

2. JlaHHBIE Ha KOTOPBIX Oy/AeT MPOBOAUTHCS TecTupoBaHue anropurma C4.5 HeoOXoauMo
B3SITh U3 MPEIbIAYILIET0 MPAKTUKH.

3. Ha umo0oM H3BECTHOM OOBEKTHO-OPUEHTHPOBAHHOM SI3bIKE MPOTrPaMMHUPOBAHUS
pazpaboTaTh MporpaMMy Ha NpPAKTHKE pealn3yIollyl0 BbllloJHeHUEe anroputMa C4.5 ¢
MCIIOJIb30BAaHUEM CTEHEPUPOBAHHBIX JAHHBIX.

4. CpaBHUTbH IOCTPOEHHBIE JEPEBbsI MPUHATHUS petieHuit no anroputmy ID3 u C4.5

5. OTBeTUTH Ha BOIIPOCHI 11 KOHTPOJIS.

1. Oxapakrepu3yiiTe 3Tansl BeINOIHEHUs anroputMa C4.5.

2. Kakumu 1aHHBIME HEOOXOIMMO 00JIanaTh s 3amycka anroputma C4.5?

3. Tlo xakoMy KpHUTEpHUIO OIpeleiseTcsl ycjaoBHe pa30MeHHs B TEKyIIeM Y3le JepeBa
pEeLIeHnI TOCTPOEHHOT0 ¢ oMouIbio anroputma C4.5?

4. B yeM 3aKIII04aeTcs peKypCUBHOCTh asiroputma C4.5.

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

6. B uem oiinums anroputMos [ID3 u C4.5?

[Ipaktrueckoe 3ansatue Ne 4. O0yueHrne HEUPOHHOM CETH IO METOTY JIeJIbTa-TIpaBuia
[enb: M3yunTh OCHOBBI OOYYEHUS HEHPOHHOM CETH 0 METOTy JIeNbTa-IpaBuIa.

Coneprxanue 3a1aHus:



1. Ha mo0oM u3BECTHOM OOBEKTHO-OPUEHTHPOBAHHOM SI3bIKE MPOrPaMMHUPOBAHUS
pa3paboTaTh MpPOrpaMMy Ha TMPAKTHKE PEATM3YIOIIYI0 OJHOCIOWHBIN MEPCENTPOH COCTOSIIMNA U3
OJIHOTO HEMpOHA CO cTyrneHuaTol (pyHKIMelH aKTUBAIUY.

2. O0y4uTh HEWPOHHYIO CETh BBIMOJIHATH ONEPAIUIO JIOTHYECKOTO CIOKCHUS.

3. 3anucath NoyuYeHHbIE BeCOBbIE KO (DUIIUEHTHI.

4. O0y4uTh HEUPOHHYIO CETh BBIMOIHATH ONEPALUIO JIOTHYECKOTO YMHOKCHHS.

5.3anucath nosyuyeHHbIe BeCOBbIe KO (ULIUEHTHI.

6. OTBETUTH Ha BOIIPOCHI ISl CAMOKOHTPOJIA:

1. Llenb 00y4yeHust HEHPOHHOM CETH.

2. Kak onpenensiorcsi NepBOHAYalbHblE 3HAUYEHHUS BECOBBIX KO3((ULIUEHTOB mepen
HAyYaJIOM IMPOLIECCa BHIMOJIHEHUEM 00ydeHUsI.

3. Heobxoauma 11 HOPMUPOBKA BXO/HBIX JIaHHBIX.

4. Bausietr 1 K03(pPULIMEHT CKOPOCTH 00yUYSHHS Ha TOYHOCTh pabOThl HEMPOHHOMW CETH.

5. B ueM 3akmmrouaeTcs mpobiema “UCKII0Yaroero uim’.

[Ipaktnueckoe 3ansatue Ne 5. OOyueHHE MHOTOCIOHHOW CETH METOJOM OOpaTHOro
pacrpoCcTpaHeHusl OIUOKU

Lenb: u3y4uTh OCHOBBI OOYYEHHsS] MHOTOCIOMHBIX HEMPOHHBIX CETel METOI0M OOpaTHOIro
pacrpocTpaHeHus OIITHOKH.

Coneprxanue 3a1aHus:

1. laHHBI€, HA KOTOPBIX OyJeT MPOBOAUTHCSA TECTUPOBAHUE HEMPOHHBIX ceTell HE0OXOAUMO
CreHEpHUPOBaTh ClenyoUMM oOpa3oM. BeiOparh QyHKIUIO ¢ IByMsI HE3aBUCUMBIMU [1€PEMEHHBIMU
y= f(x1, x2). IIpu pa3nbix 3HaueHus x1, X2 paccuurarb 3HaueHus y. [Ipunsats 3Hauenus x1, x2 —
BXOJIHBIMU CUTHAJIAMU HEMPOHHOM CETH, @ Y — BBIXOJJHBIM CUTHAJIOM.

3. Ha umo0oM H3BECTHOM OOBEKTHO-OPUEHTHPOBAHHOM SI3bIKE IPOTrPaMMHUPOBAHUS
pa3zpaboTaTh HporpamMmy, Ha MpPaKTHUKE PEeaM3yIOUIYI0 BBINOJIHEHHE OOy4eHHs HEWPOHHOH ceTH
METOI0M 0OpaTHOT'0 pacpOCTPAHEHUS OLIMOKH.

4. ITocTpouTh KOHTYPHYIO AuarpamMmy ucxogHou pynkuuu y= f(x1, x2) (Hanpumep B cpene
Mathcad) . IlocTpouTh aHaJOrMYHYIO KOHTYpPHYIO JuarpaMMy IO JaHHBIM TI'€HEPHUPYEMBIX
HelpoHHOM ceThlo. CpaBHUTH 00€ KOHTYPHBIX JUarpamMMbl.

5. OTBeTUTH Ha BOIIPOCHI 11 KOHTPOJIS:

1. OxapakTepu3yiiTe MOHIATHE PETPECCUOHHBIN aHAIN3.

2. OnumuTe OOUMA aNrOpUTM pabOThl C HEHPOHHBIMH CETSIMH.

3. Kakue cymecTByIOT THITBI HEHPOHHBIX CETEH?

4. Ha3oBuTe peKOMEHJALMU MO BBIOOPY CTPYKTYpy HEHPOHHBIX ceTeil B 3aBHCHMOCTH OT
pelraeMoit 3a1a4mu.

[Ipaktnueckoe 3anarue Ne 6. HeilponHas cerb XeMMuHIa B 3ajayax paclO3HABaHUSA
o0pa3oB

[lenb: M3y4ynTh OCHOBBI NMPUMEHEHHS HEUPOHHOM CETH XEMMHUHIra IJis PElICHUs 3a7ad
pacro3HaBaHHs 00pa3oB.

Coneprxkanue 3a1aHus:

1. Peann3oBaTh HEMPOHHYIO CeTh XEMMUHTA Ha JTI0OOM 00BEKTHO-OPUEHTHPOBAHHOM SI3BIKE
MPOrPaMMHUPOBAHUS.

2. OOy4nTh HEHPOHHYIO CETh 3-4 MAOJIOHHBIM CUTHAJIAM.

3. Tlogate Ha BXOJ HEHPOHHOW CETHM HEW3BECTHbIE 00pa3bl W TMPOCIEIUTH MPOIECC
pacnio3HaBaHus. JIJIsi KaXIOTO BXOJHOTO 0Opasza 3amucaTh HOMEp OJmkaiiimero madiioHa u
KOJIMUECTBO UTEPAIIHiA, TOTPEOOBABIIUXCS ISl pACIIO3HABAHUSI.

4. OTBETUTH HA BOMPOCHI I KOHTPOJIA.



1. C xakuMu cUrHaJIaMH MOKET paboTaTh HEMpOHHAs ceTh XeMMUHTa?

2. MoxHO 11 IpeoOpazoBaTh BEIIECTBEHHBIC YUCIIA B CUTHAJIBI MOHSATHBIC AJI1 HEHPOHHON
cetu XeMMuHra?

3. B Kakux NpUiIoKEHUSIX NPUMEHSIOTCSA PEKYPPEHTHbIC HEUPOHHbBIE CETH?

4. YeM peKkyppeHTHbIC HEUPOHHBIE CETH OTIUYAIOTCA OT HEUPOHHBIX CETEH MPSMOTo
pacnpocTpaHeHus?

5. Ha uTto BIusIOT BecoBbIe KOA(PPHUIMEHTH 00PATHBIX CBSI3€H B peKypPEHTHBIX HEUPOHHBIX
ceTsax?

[Ipaktuyeckoe 3anatue No7/. Kraccupukamuss W perpecCHOHHBI aHaIM3 JAaHHBIX C
noMouipto anroputMa CART

Henb: wu3yunth ocHOBbI mnpuMeHeHus anroputMa CART g pemenuss 3agau
KJIaccu(pUKalUU U PErPECCUOHHOI0 aHaIM3a.

ConeprxaHue 3a1aHus:
1. B coorBercTBUM C HOMEpPOM BapuaHTa CI€HEPUPOBATh JaHHbIE, HA KOTOpBIX Oyner
TecTupoBaThes padora anroputma CART mo knaccudukanuu JaHHBIX.

Bapuantsl 3aanuid:

1 BapuanT: V 3anuceii 1omkHO ObITh 3 mapametpa. [lepBoiii n3mensiercst B nuanaszone [0,1;
5], BTropoi mapametrp — B auamnazone [0,1; 3], Tpetuii mapameTp MOXET NMPUHUMATh 3HAYCHUS —
10%, 20%, 80%, 90%.

2 Bapuanrt: Y 3anuceil n1omkHO ObITh 3 mapameTtpa. [lepBriii usmensiercsa B quanazone [0,01;
1], BTopoit mapamerp — B auamazone [1; 300], TpeTuit mapamerp MOXXET NPUHUMATh 3HAYCHUS —
Camapa, TonbsTTu, YanaeBck.

3 Bapuant: [lepBsiii u3mMeHsercs B quana3one [0; 1], BTopoii mapa-mMeTp — B Auamna3one [-2;
2], TpeTuil mapaMmeTp MOXKET MPUHUMATh 3HAYEHUS — J1a UJIU HET.

4 Bapuanr: [lepBbiii u3mensercs B quamnasone [-10; 1], Bropoiif mapamerp — B auamna3one [1;
2], TpeTuil mapaMeTp MOXET MPUHUMATh 3HAYEHHUS — OTPULIATEIILHOE 3HAUYCHHE, MOJIOKUTEIBHOE
3HauEHUeE.

2. Ha mo00oM W3BECTHOM OOBEKTHO-OPUEHTHPOBAHHOM SI3bIKE MPOrPaMMHUPOBAHUS
paspaboTaTh TMporpamMMmMy Ha TMpaKkTHKe, peanusyromyto BeimodHeHue anroputMa CART c
HCIIOJIb30BAaHUEM CT€HEPUPOBAHHBIX JIAHHBIX.

3. CoxpaHUTh TOJYyYEHHOE JE€PEBO MPUHSTHS PEIICHUN Jis BBIMOJHEHUS 3aJlaHui U3
cieAyroulen 1abopaTopHoil paboTHI.

4. B COOTBETCTBUM C HOMEPOM BapuaHTa Cr€HEPUPOBATh JaHHbIE, HA KOTOPBIX Oyner
TecTUpoBaThcsi pabora amroputMa CART mnpu pemieHun 3amad  perpecCUOHHOTO aHalu3a
(anmpoxcumanust QyHKINUN)

Bapuants! 3a1annii:

1. Bapumant: f(X,y) =3+ (x=3)" +(y—4)°
2. Bapuanr: F(x,y) =sin(x* +y?)

3. Bapuant: f(X,Y) =cos(x* + y?)

4. Bapuant: (X Y)= sin(x’ +°)

5. Iloctpouts B marematudyeckoMm nakere MathCAD wnu MatLab rpapuk ¢pynkumm u
anMpOKCUMHUPYIOUIHNHA rpaduK, MoTyuyeHHbIH ¢ moMornrsio anroputma CART.

6. CoxpaHuTh MOJYYEHHbIE JaHHbIE JIIsl BBIITOJIHEHUS CIeyIomIel 1a00paTopHOil paboThI.

7. OTBETUTH HA BOIIPOCHI JUIsl KOHTPOJIS:

1. Oxapakrtepu3yiite stans! BeinoiaHeHus anropurtMa CART.



2. Kakumu m1aHHBIMH HEOOXOAMMO 001anath 11 3amycka anroputma CART?

3. Tlo kakoMy KpHTEpHUIO OMpenesieTcss yCIoBHEe pa3OMEeHUs B TEKyIIEM Y3Jie JepeBa
pEIICHUI TOCTPOSHHOTO ¢ moMoIbio anroputma CART?

4. B uem 3akimouaercs pekypcuBHocTh anroputma CART.

5. Ilo kakuM mapaMeTpaM MPOU3BOJUTCS OCTAaHOBKA BhINOIHEHUS airoputmMa CART?

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

[IpakTuueckoe 3ansatue Ne 8. OnpenencHre TOYHOCTH M HAXO0XKICHHUE YCECUYCHHBIX JICPEBHEB
pemienuii o anroputmy CART

Lenp: u3y4uTh OCHOBBI HAXOXIACHUE YCEUCHHBIX JEPEBHEB PEIICHUM U OMpelesieHue
TOYHOCTH UX paboThI 110 anroput™bl CART.

ConeprxaHue 3a1aHus:

1. JI1s DmOCTPOEHHBIX Ha MPEAbIAYLIEH NpPAKTUKE IEPEBbEB NPUHATHUSA pELICHUH (OJHO
JIEPEBO, peanu3yrollee KIacCU(PUKALUIO TaHHBIX U OAHO JIEPEBO, pealIU3yIollee anmpoOKCUMAIIUIO
(GyHKIMM ) HE0OXO0IMMO HAlTH BCE YCEUEHHBIE JIEPEBBS PELICHUI.

2. Jlng peanu3anuy 3a/laHus MOJ HOMEPOM IyHKTa 2 HE0OXOJMMO Ha JII0OOM H3BECTHOM
00BEKTHO-OPUEHTHPOBAHHOM SI3BIKE TIPOTPAMMHUPOBAHHS Pa3padboTaTh MPOrpamMmy.

3. [IponeMOHCTpUPOBaTh IPOrPAMMY U €€ PE3YJIbTAT BHIIOIHEHUS IPENOIABATEIO.

4. OTBETUTH Ha BOIIPOCHI JIsl CAMOKOHTPOJIA:

1. Onuirre anropuTM HaX0XKAEHHS YCEUEHHBIX JepeBbeB penieHui no anroputmy CART.

2. Kak omnpenensiercsi TOUHOCTh A€PEBLEB IPUHATHSI PEILICHUH.

3. Kpurepuii onTUManbHOCTH YCEUEHHBIX AepeBbeB o anroputmy CART.

4. Tak onpexnensiercs omunoOKa knaccudukanuu mo anroputmy CART?

5. ®opMupoBaHHue BBIOOPKH JAHHBIX JJISl MMOCTPOCHHUS JEPEBHEB MPUHATHUS PEIICHUN IO
anroputmy CART?

[IpakTuueckoe 3anarue Ne 9. Mcmosib30BaHHE TEHETUYECKOTO AITOPUTMA IS HAXOXKICHHUS
HKCTPEMYMOB (PYHKITUH

[lenp: W3y4yuTh OCHOBBI HCIOJIb30BAaHUE TEHETUYECKHX aJITOPUTMOB JUJISI HAXOXKICHUS
HKCTPEMYMOB (DYHKIIHH.

ConeprxaHue 3a1aHus:

1. BeiOpatre d¢ynkuuo f(x), comepxkalryr0 Ha BBIOPAaHHOM OTpE3KE JIOKaJIbHBIH U
TI100aNbHBI MAaKCUMYM.

2. Iloctpouts rpaduk BbIOpaHHON (yHKUIMN B Matemarnyeckom nakere MathCAD wnun
MatLab.

3. CnyuyaiiHBIM 00pa30M 3aJaTh MOIYJISIUI0 3HAaYeHUN X. B kadecTBe 3HaAYeHHI (QYyHKIINH
MPUCTIOCOOJICHHOCTH HEO0OXOJUMO HCIOJIb30BaTh 3HaueHUs: pyHkuuu f(X) 11 paccMaTpuBaeMbIX
3HAYCHHUH X.

4. 3anycTUTh BHITIOTHEHHE T€HETHUECKOTO arOpruT™Ma U (PUKCUPOBATh HAlJIEHHBIC PEIICHUS
B KQKJOW UTEPAIIMN BBITIOJTHCHHSI aJITOPHTMA.

5. IlyreM wu3MeEHEHHsI OMEPATOPOB TEHETUYECKOTO airoputMa JOOUThCS YTOOBI Bce
HalICHHBIC PEIICHHUS HaXOIMIACh B TJI00ATbHOM MaKCHMyMe (DyHKITUH.

6. OTBETUTH Ha BOIIPOCHI ISl CAMOKOHTPOJIS:

1. ®opMupoBaHre BEIOOPKH JTAHHBIX JIJIS 3aITyCKa TEHETUYECKUX aJTOPUTMOB.

2. Kpurepuii 0CTaHOBKH BBHITIOJTHEHUS TEHETUYECKOTO AITOPUTMA.

3. OnepaTopbl CKpEUIMBAaHNS B TCHETUYECKHUX aITOPUTMaX.

4. Onepatopbl CeNeKINH B TEHETUUECKUX alTOPUTMAX.

5. 3ayaum, pemaeMbie ¢ TOMOIIBIO TEHETHISCKUX aITOPUTMOB



IIpaktnueckoe 3ausitie Ne 10. PemeHme TeXHUYECKHX 3a1ad C IIOMOINBIO I'€HETHUYECKUX
aJITOPUTMOB.

Ilenp: W3y4YUTh OCHOBHI MCIOJIB30BAaHWE TE€HETHYECKHUX QJITOPUTMOB I pEIICHUs
HpaKTI/IKO-OpI/IeHTI/IpOBaHHbIX TCXHUYCCKHUX 3aJ1a4.

Coneprxanue 3a1aHus:

1. BriOpaTth mpeamerHyro 001acTh W 3a/ad4y ONTUMHU3AIMH U3 JAHHOH O0JIACTH, KOTOPYIO
MO>KHO PEIINTh C TOMOIIbIO TEHETUIECKHIX AIITOPUTMOB.

2. OnpenenuTh, Kak OyneT BBIYHCIATHCS (DYHKIUS TPUCTIOCOOJCHHOCTH ISl HAWJCHHBIX
pELICHU.

3. TlomoOpath ormepaTopsl, MO3BOJISIONIME PEHIMTh BBHIOPAHHYIO 3a/a4y ONTHMHU3AIUH
(omepatop orOopa ocoOeil ansi CKpelmuBaHHs, ONEepaTop CKPEUIMBAaHHUS, OIEpaTop MyTalluu,
omeparop oToopa ocodel B HOBYIO MOMYJISIIIUIO).

4. Ha m000M W3BECTHOM OOBEKTHO-OPUEHTHPOBAHHOM SI3BIKE MPOrPaMMHUPOBAHUS
pa3paboTaTh NpOrpaMMy Ha MPAKTUKE PEIIAIONIYI0 BHIOPAHHYIO 32/1a4y ONTUMHU3AIMH C TTIOMOIIBIO
TCHETHUYECKUX aJITOPUTMOB.

5. OTBETUTH Ha BOIIPOCHI JJIsi CAMOKOHTPOJIS:

1. ®opmupoBaHre BEIOOPKH TaHHBIX JJIS 3aITyCKa TEHETUYCCKUX aJIrOPUTMOB.

2. Kputepuii 0CTaHOBKH BBITIOJIHEHUS] TEHETUYECKOTO allTOPUTMA.

3. OnepaTopbl CKpENIMBaHUS B TCHETUUECKHUX aJITOPUTMAaX.

4. OnepaTopbl CEJICKIMH B TCHETHYECKUX AITOPUTMAX.

5. 3amaum, pemaeMbie ¢ TOMOIIBIO0 TCHETUISCKUX aITOPUTMOB

[paktuyeckoe 3ansatue Ne 11. AppuHnuTHBHBIN aHaMN3 ¢ TOMOIIBIO aNTropuT™Ma Apriori
Llenb: wW3yynTh OCHOBBI TIPUMEHEHHS alroputMa Apriori Juis pemieHus 3aaad
adGUHUTHBHOTO aHAJIN3a TPU MHTEIUIEKTYaIbHOM aHAIN3€E JaHHBIX.

Conepsxanue 3a1aHus:

1. Beicnymath 00bsICHEHUS PENoAaBaTes M0 UCIOIb30BAHUIO allrOpUTMa Apriori.

2. BpiOpaTh npeaMeTHyr 00JacTh, B KOTOPOH BO3MOXKHO NpHUMEHEHHEe apPUHUTUBHOIO
aHaiM3a U creHepupoBaTh He MeHee 100 TpaH3akumii, colepKalMX HE MeHee 25 pas3InyHbIX
PEIMETOB.

3. Ha mo06oM u3BECTHOM OOBEKTHO-OPHEHTUPOBAHHOM SI3bIKE IPOrpaM-MHUPOBAHUS
pa3paboTaTh TPOrpaMMy, Ha TMPAKTUKE PEATU3YIONIYI0 BBINOJHEHHE aroputMa Apriori ¢
MCIIOJIb30BaHUEM CT€HEPUPOBAH-HbIX JAHHBIX.

4. Pe3ynbTaT BBIIOJHEHHUS MPOrpaMMbl — TaOJIMIla HalIEHHBIX acCOLIMA-TUBHBIX MPaBUII C
pacyeToM OOBEKTUBHBIX U CYOBEKTUBHBIX METPHK.

5. OTBETUTH Ha BOIPOCHI JIsl KOHTPOJIS:

1. Oxapakrepu3syiite noHsATHE aQPUHUTUBHOTO aHATIN3A

2. OxapakTepusyuTe anroput™M Apriori.

3. Kakue nmapaMmeTpsl MOKET 3aaBaTh aHAIMTHUK JUIsSl YIPABIEHUS MPOLIECCOM BBITOJIHEHUS
anroputMma Apriori.

4. Kakue 0OBEKTHBHbIE M CyOBEKTHBHbIE METPUKHM MPHUMEHSIOTCS IS OLEHKH
aCCOIIMAaTUBHBIX ITPABUII?

5. Yto sBiIsIeTCS pe3yIbTaTOM BBINIOJIHEHUS alroputma Apriori?

IIpaktuyeckoe 3ansaTue Ne 12. CuHTE3 HEUETKOM CUCTEMBI yIIpaBJICHUS.

[enb: U3yuynTh OCHOBBI CHHTE3a HEUETKUX CHUCTEM yIPaBICHUS.

Coneprxkanue 3a1aHus:

1. Beicnymars OOBSICHEHHS TIpETojaBarelisi I0 WCIOJIb30BAHUIO CHHTE3Y HEUYETKON
CUCTEMBI YIIPaBJICHHUSL.

2. BoiOpath nmpeaMeTHy0 00J1aCTH U 0OBEKT yIpaBIEHUS.




3. JInst cucTeMsl ynpaleHHs ONpENenTh Kakhue CHUTHanbl OyayT MOJaBaThCs HAa BXOA H
KaKoil currain OyJieT UrpaTh pojib PEryIupyIOIero BO3ACUCTBUS Ha OOBEKT yIpaBICHUS.

4. PazpabotaTh noacucteMy ¢a33upuKanui BXOAHBIX CUTHAJIOB C MOMOIIBIO TPEYTOIbHBIX
(GYyHKUIMN TPUHAIUICKHOCTH.

5. ChopmupoBarh 0a3y HEUCTKHX NPaBHI JJIS BCEX BO3MOXKHBIX COCTOSIHUM BXOJHBIX
CHUTHAJIOB HEYETKON CHCTEMBI YIIPABICHHUS.

6. Paspaborate moxacucremy aeda33upUKanuU BBIXOJHBIX CHUTHAJIOB C  IOMOIIBIO
TPEYTOJIbHBIX (PYHKIINI MPUHAIICKHOCTH U (POPMYJIIBI OTIPEICTHUS LIEHTPA MacC.

7. IlpoTectipoBath pabOTy HEUETKON CUCTEMBI YIIPABICHHSL.

8. OTBETUTH HAa BOIIPOCHI 111 KOHTPOJIS:

1. Kak Teopus HEUeTKMX MHOXKECTB CBsI3aHa C CHCTEMaMH yIIPABIICHUS ?

2. [Ipouecc daz3udukauy B HEUSTKUX CHCTEMaX YIIPABJICHUS.

3. IIponecc popmupoBanue 6a3pl HEYETKUX MPABUIL.

4. @opmynsl 11 Aeda33uuKanii B HEYETKUX CUCTEMaX yIpaBJICHUSI.

5. Onpenenenue GyHKIUI MPUHAUIEKHOCTH B HEUSTKUX CUCTEMaX YIPaBICHUS.

TpebGoBaHust K 0POPMIICHHUIO

OTtuer AOWKEH colepX aTh NMOAPOOHOE omucaHue (BKIOYAs WILTFOCTPATHBHBIA MaTepril)
MOCNIEAOBATEIbHOCTH  JCHCTBUII  MPOJENaHHBIX CTYJEHTOM JJi1  BBIOJHEHUS 33JaHUU.
Odopmiienne oT4era JODKHO COOTBETCTBOBATh PEKOMEHIAIMSM, W3JIOKEHHBIM  y4eOHO-
MeToaudyeckoM nocodbun [OuenoBckuii A.B. OOuue TpeGoBaHus MO BHIMOIHEHHUIO U 0()OPMICHUIO
KOHTPOJIbHBIX, KYpPCOBBIX W BBITYCKHBIX KBAJTU(PHUKAIMOHHBIA paboT : Y4eOHO-METOAMYECKOe
nocobue. — TonwsatTu : TT'Y, 2015. 78 c.].

TeMbl NCbMEHHBIX PadoT

V4eOHBIM IJIAHOM HE IpEeaAyCMOTPECHO.

Kpurtepun onenkmn:

IIpouenypa oueHuBaHus

OIIGHKa 3a MMPAKTUYCCKUC pa60TI>I BBICTABJIAICTCA HAa OCHOBC IMIMCBbMEHHOI'O OTYETA CTYJACHTA.
[TpenonaBatens MOXeT MOTpeOOBaTh CTYAEHTa MCIPABUTh 3aMeYaHUs MO OGOPMIICHUIO WU
COJIEPKAHUIO OTYETA 0 IPAKTUYECKOH padorTe.

Kpurepun onenku:

- OLICHKa «3a4TE€HO» CTABUTCA CTYACHTY, KOTOPBIM NPOAEMOHCTPUPOBAN PE3YJIbTAThI
BBITMIOJTHEHUS TIPAKTUYECKON paboThl, COOTBETCTBYIOLIME MOCTABIEHHBIM 3a/1ayaM, U MPeJoCTaBUI
oT4yeT, O(OPMIICHHBIH MJOIDKHBIM 00pa3oM M COJIEpXKALIMi KpaTKoe OIKUCAaHHE MOTYYEHHBIX
pE3yJIbTaTOB

- OLIEHKA «HE 3a4TE€HO» CTABUTCS CTYAEHTY, KOTOPBIA HE IMPOAEMOHCTPUPOBAI PE3YJIbTaThI
BBITMIOJTHEHUS MPAKTUYECKOW pabOThI UM HE MPEACTaBUII IO HEW OTUET WM MPEICTABICHHBINA OTYET
HE COOTBETCTBYET TPEOOBAHUSM 110 0()OPMIICHHIO.

7.3. OueHo4HbIe CcpeacTBa AJs NMPOMEXKYTOYHOI aTTECTAMU MO HTOraM OCBOEHUS
JTUCIHHMIIIMHBI

7.3.1. Bonpochl K IPOMEKYTOYHOM aTTecTAluM

Cemectp 5



Bomnpocskl Kk 3K3aMeHy

n/n
1 | OcHoBHBIC TOHATHS UCKYcCTBEeHHOTO MHTELIeKkTa (MIN).
2 | BzaumocBszp MU ¢ paznuyHbIMU 00JaCTSIMU HAYKU M TEXHUKH
3 | O6paboTka ecTeCTBEHHOIO s3bIKa, Kak 00sacTh ucciaeposanuit UM: texkyuiee coctosinue,
HA3HAYEHHUE, HEPELIEHHBIE TPOOJIEMBI.
4 | DkcniepTHbIE CUCTEMBI, Kak oOnacTh 3HaHui MU: Tekyiee cocrosiHue, Ha3HauUEHHeE,
HEpEIICHHBIE TPOOIEMbI
5 | MHTennekTyaabHble areHThl: TEKYIee COCTOSIHUE, HA3HAYCHHUE, HEPELLICHHbIE TPOOJIEMBI.
6 | KomnbrorepHoe 3penue, kak o0nacts 3HaHuil U Tekyiee cocrosiHue, Ha3HauUeHHE,
HEpEIICHHBIE TPOOIEMbI
7 | MammHHOe o0yueHue, kak o0nacts 3HaHui MU Tekyiee cocrosiHue, Ha3HAUCHHE,
HEpEIICHHBIE TPOOIEMbI
8 | MoaenupoBaHue paccyxaeHuil, kak o0xacts 3Hanui MU Tekyiee cocrosiHue,
Ha3HAYEHHUE, HEPEHICHHBIE POOIEMBI
9 | UHrennexTyanabHbIM aHAIN3 JaHHBIX, Kak o0sacTh 3HaHuil MU: Tekyiee cocrosiHue,
Ha3HAYEHHUE, HEPEHICHHBIE POOIEMBI
10 | IlporpamMmMHO-niparmMatudeckuii noaxona k M
11 | buonunueckuii noaxon k MU, Tekyume Hay4yHble IPOEKThI B JAHHON 00JIacTH.
12 | OcHOBHBIC MOHATHS M Ha3HAUCHHUs anropuT™a K-means.
13 | Maremaruyeckuii anmapar anroputma K-means.
14 | HaganbHble JaHHBIC HEOOXOIMMBIC [T UCIOIh30BaHuUs aaroputMa K-means.
15 | Metpuku mpuMeHsieMbie B anroputme K-means.
16 | Kpurtepun ocTaHOBKH BBINOJIHEHUS ajroputMa K-means.
17 | Bompoc 0 HeoOX0IMMOCTH HOPMHUPOBKH JIAHHbIX, €¢ Ha3HAYCHHE B airopuT™Me K-means.
18 | OcHoBHBIC TOHATHUS M HA3HAUYCHHUE JIepeBbeB npuHsaTHs pemenui (1I1P)
19 | Aaroputm noctpoenus JAI1P B obuiem Buje.
20 | Anroputm ID3: xputepuii BbIOOpa ycIoBHs JUIsl pa30MEHUs] HCXOHOI'O MHOXKECTBA.
21 | Ocobennoctu anroputma ID3 no cpaBHeHmio ¢ anroputMamu nocrpoenus JI1P.
22 | AnroputmM ID3 u npoGnema nepeoOydeHusl.
23 | Maremarndeckuii anmapar anropurma ID3.
24 | Anroputm CA4.5: kputepuii BbIOOpa yCcJIOBHs JUIsl pa30UEHUs] HCXOAHOIO MHOXKECTBA.
25 | OcobenHoctu anroputma C4.5 o cpaBHEHHIO ¢ ayiropuT™Mamu nocrpoenust JI1P.
26 | Anroputm C4.5 u npobiema nmepeoOydeHusI.
27 | Marematudeckuii annapar anropurma C4.5.
28 | OcHOBHBIE MOHATHS UCKYCCTBEHHBIX HelpoHHBIX cereil (MHC)
29 | buonoruueckas Moienb HEMpoOHa.
30 | IlpeoOpa3zoBaHme CUTHAIOB HCKYCCTBEHHBIM HEHPOHOM
31 | Ilenp oOyueHusi HEHPOHHOM CeTH
32 | OO0yueHne HEWPOHHOM CETH METOJIOM JIENbTa-IIPaBUIIA
33 | IIpoGieMa orpaHHYEHHOCTH KpyTa 3a/1a4, PeIIaeMbIX OJHOCIOHHBIM MEPCENTPOHOM
34 | O0yueHre MHOTOCIONHON HEHPOHHON CeTH KaK 3aJjaua MHOTOIlapaMeTpHUecKOM
ONITUMH3AIHHN
35 | OOyueHne HEHPOHHBIX ceTell MeTOJIOM 00PAaTHOTO PACIIPOCTPAHEHHS OIIHOKH
36 | IIpoGiema BEIOOpA KOJTMYECTBA CJIOeB M HelipoHoB B MHC
37 | Busibl akTUBALMOHHBIX (PYHKINH, X rpaduKu
38 | BzaumocBsA3b MEX/ly HCHOJIB3YyEMOM B HEMPOHAX aKTUBALMOHHOW (DyHKIIMEN U
OTpaHUYCHUSIMHU T10 TUAMa30Hy W3MEHEHHS BXOJHBIX CUTHAJIOB
39 | CnocoOsl ynyyIeHus: pe3yJIbTaTOB 00y4eHHsI MHOTOCJIOMHBIX HEMPOHHBIX ceTei
40 | IMepcentpon u mpodiema «uckimovaromero NIy
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Cetu RBF

42 | AnanTuBHBIE pe30HAHCHBIC CETH

43 | 3agaum, permaeMple ¢ IOMOIIBIO PA3JIMYHBIX THIIOB HEHPOHHBIX CETeH

44 | TIpoGaema nepeoOydeHHsI HCKYCCTBEHHBIX HEMPOHHBIX CETEH M CIOCOOBI UX TTPEOI0JICHUSI

45 | OneHka TOYHOCTH pabOThl HEHPOHHBIX CETEH.

46 | TpeOoBaHus, NpeabsIBIsIEMbIC K 00yJaroIieil BEIOOPKE.

47 | Camoopranusyroniascs kapra KoxoHeHa: Ha3HaueHHEe, OCOOCHHOCTH.

48 | Ha3znaueHne u 0COOCHHOCTH PEKYPPEHTHBIX HEUPOHHBIX CETEH.

49 | Heiiponnsle cetn Xondunaa 1 XeMMHHTa, X OCOOCHHOCTH M OTIUYHSI.

50 | CnocoObl KOAMPOBAHUS CUTHAJIOB B OMIIOJISIPHBIN BUJ UTsl HEHPOHHBIX ceTell Xonduiaa u
XeMMHMHTa.

51 | Biusgnue ckopocT 00yueHHsI HEHPOHHOM CeTH Ha TOYHOCTh PadOThl HEHPOHHOH CeTH

52 | AnanTuBHBIN BEIOOP CKOPOCTH OOYUYCHHSI HEHPOHHBIX CETEH

53 | Koppekiust BecoBbIX K03 hHUITMEHTOB B Iporiecce 00yueHUsI HEUPOHHBIX ceTei

54 | I'padmku akTUBAIIMOHHON (YHKIHUH.

55 | Agroputm CART: BO3MOXHOCTH, CIOCOOBI MPUMEHEHHUSI.

56 | Anroput™m paboTsl 1 MaTeMaTuueckui anmapar anropurma CART

57 | Ilonck onTHMaJIbHBIX YCEUEHHBIX JiepeBbeB 1o anroputmy CART

58 | Otnmume B pabote anropurma CART mpu pemenun 3a1a4 kiaccuGuKamum u
PErpecCUOHHOrO aHAJIN3a

59 | IloaroroBka o0y4aromieii BRIOOPKH Ui oCcTpoeHus aepena mno anroputmy CART

60 | Kpurepuii s onpefienieHust ONTUMAIBHOTO Pa30MeHMs HCXOAHOTO MHOKECTBA T10
anroputmy CART

61 | 3amaum kmaccuuKanKU JaHHBIX B CHCTEMaX HCKYCCTBEHHOT'O MHTEIICKTA

62 | AaroputM CART: BO3MOXHOCTH, CIOCOOBI MPUMEHEHHUSI.

63 | Anroputm paboTsl M MaTemMatuieckuid anmapar anroputmMa CART

64 | Ilouck onTUMaJIbHBIX YCEUEHHBIX JiepeBbeB o anroputMmy CART

65 | Otnuume B pabore anroputMa CART npu pemeHnn 3a1a49 KiaccupuKaum u
PErpecCHOHHOrO aHAJIN3a

66 | IlogroroBka o0y4aromnieil BBIOOPKH Ui HocTpoeHus aepena o aaroputmy CART

67 | Kpurepuii 1 onpeieneHust ONTUMAIBHOTO Pa30ueHMs HCXOAHOTO MHOKECTBA IO
anroputmy CART

68 | Ilpumep MOCTPOCHUS TIOIHOTO JiepeBa MpuHATHs pemernid o anroputMy CART

69 | IIpoGneMbl MOUCKA YCEUEHHBIX JIEPEBbEB MPUHSATHS peIICHHUH

70 | BeiBox hopmyisl asist otieHKH 3(pPEeKTUBHOCTH pa3OMEeHHs C HCIIOb30BAaHUEM HHJIEKCA
Gini.

71 | KpuTtepuii oNTUMaIbHOCTH IPU MTOMCKE YCEUEHHBIX JIepeBbeB Mo anroputmy CART

72 | IIpoGneMsl uccine0BaHUM TpaH3aKIMN, BOSHUKaOLIHE TPpU ad(UHUTHBHOM aHAIIN3e U
pelaeMble ¢ TOMONIbI0 airopuT™Ma Apriori.

73 | IIpumep paboThI anropuT™Ma Apriori

74 | OcHOBHBIE OHATHS U HA3HAYCHUE aJirTopuT™Ma Apriori

75 | [IpaBmjio aHTUMOHOTOHHOCTH B aJITOpUTME Apriori

76 | Marematudeckuii anmapar ainropurma Apriori

77 | OObEeKTUBHBIE METPUKH aCCOIIMATUBHBIX MPABUJI: MOJIEPKKA, TOCTOBEPHOCTD.

78 | CyObeKTHBHbIE METPUKH aCCOIIMATUBHBIX MPABHIIL: JIU(PT U JEBEPEIIK.

79 | Pe3ynbTat BBINOJHEHHS alropuT™a Apriori

80 | OcHOBHBIE MOHATHS U HA3HAYCHHUE TEHETHUECKUX AJITOPUTMOB

81 | Cxema paboThl FeHETUYECKHX aJITOPUTMOB

82 | Ilpumep pemieHus 3a1a4¥ ONTHMHU3AIUMH C TIOMOIIBIO TEHETHYECKOTO AITOPUTMa

83 | IloaroroBka JaHHBIX JUIA PELICHUS 3a7a4 ONTUMH3ALIMHU C TOMOIIBIO F€HETHUYECKOTO

aJIropuT™Ma




84 | Oneparopsl BbIOOpa pouTesieii B reHETHYECKUX aITOPUTMAX — TAHMUKCHUS, HHOPUAMHT
85 | Oneparopsl BeIOOpa poauTeel B TCHETHYECKUX allTOPUTMAX — ayTOPHUIMHT, TYPHUPHBIN
oTOop
86 | Meton pyaeTku i1 0T00pa ocoOel-poiuTesiel B TeHETHYECKUX aJlTOPUTMAX
87 | CxpeuuBanue ocodeil o METoly TUCKPETHOW PEeKOMOUHAINH
88 | CkpemuBaHue 0co0€i Mo METOAY MPOMEKYTOYHONW PEKOMOMHAITNN
89 | CkpeumBanue ocobOeil o MeTo 1y JMHEHHOW PEeKOMOUHAINH
90 | CkpemuBanue ocobeli o METOly MHOTOTOYEYHOTO0 KPOCCHHTOBEPA
91 | CkpemBanue 0co0Oel o METOIy OJHOPOJIHOTO KPOCCHHIOBEpa
92 | CkpemBanue ocobeli o MeTo1y TPUAJHOTO KPOCCHHTOBEpa
93 | CkpenBanue 0co0el o METOIy EPETaCOBOYHOTO KPOCCHHTOBEpa
94 | Oneparop MyTamuu st 0COOEH BEIIECTBEHHOTO THITA
95 | /IBowuHasi MyTalus ¥ MJIOTHOCTh MYTAIIUH.
96 | OT60p 0cobOECH B HOBYIO OMYJISAIIUAIO IO METOAY YCEUCHHS
97 | DnuTapHslii 0T00p 0coOei B HOBYIO OMYJISIIHIO
98 | OT60p 0cobOEH B HOBYIO OMYJISIIMIO METOJIOM BBITCCHEHUS
99 | OT6op ocobeii B HOBYIO MONYJISIUIO IO MeTOTy bosbiiMaHa
100 | KaHOoHMYeCKHUIl TeHETUYECKHI aJITOPUTM
101 | Mopenb TeHETUYECKOTO aJITOPUTMA - TEHUTOP
102 | Mopenb reHeTHYECKOTO aIrOpUTMa - THOPHIHBIN aIrOPUTM
103 | Mogenb renernyeckoro aaroputma - CHC
104 | 'eneTHueCcKUil aTOPUTM C HEPUKCHUPOBAHHBIM Pa3MEPOM MONYJISIHH
105 | [MapaiesnbHOE BBHINOJIHEHUE TCHETHYECKUX aJITOPUTMOB
106 | Beibop mapaMeTpoB reHETHYECKOTO AITOPUTMA
107 | [TpuHIMIIBI ISHCTBHSI HEYETKUX CUCTEM YIIPABJICHUSI.
108 | baza 3HaHM1 B HEUETKOW CUCTEME YIPABJICHHUS
109 | Ilpomecc dha33udukanmy CUTHAJIOB B HEUSTKUX CHCTEMaX YIPABICHUS
110 | Meda33uduxaiysi CUTHAIOB Ha BBIXOJI€ HEUETKON CHUCTEMBI YIIPABICHUS
111 | Pacuer ynpaBisifolIMX BO3A€MCTBUI 10 0a3e 3HAHUN B HEUETKON CUCTEME yIpaBICHUS
112 | ITpumep cUHTE3a CUCTEMBI HEUETKOTO YIPABJICHUS
113 | [TpuywHBI MOSBICHUS M IPEUMYIIECTBA HEUSTKUX CUCTEM YITPABIICHHSI
114 | AnroputM MamaHu B CHCTEMaxX HEUYETKOTO BBIBOJIA
115 | Cnoco6b! popmupoBaHusi 0a3bl MPaBUJI JUIsl HEYETKOM CHCTEMbI YIpaBIeHUs
116 | AnropuT™ NOCTPOCHHS HEUETKUX CUCTEM YITPABICHHSI
117 | AnanTuBHBIE ¥ THOPUIHBIE HEUETKHE CUCTEMBI YIIPaBJICHUS
118 | Ob6nacTu MpUMEHEHHSI HEYSTKOW MaTeMaTHKH
119 | OneHka TOYHOCTH pabOThl HEYETKHX CHCTEM YIPaBJICHHUs
120 | [TpenmymiecTBa HEUETKUX CUCTEM YIIPABIICHHSI
7.3.2. Kputepuu u HOPMBbI OLlEHKH
dopma
NpoBeaeHus!
Cemectp . Kpurtepuu u HOpMbI OLleHKH
NPOMEKYTOYHOM
aTTecTaluu
ITo CraBuTCS CTYJCHTY Ha DK3aMEHe,
HAKOTUTEIIEHOMY €CITM OH MCUYEePIBIBAIONIE U
perTuHry COTIHHOY IPaMOTHO Jajl OTBETHI HA
BOTIPOCHI SK3aMEHAIIHOHHOTO
OuseTa WiIx Ipu OTBETE JOMYCTUI
HEOOJIBIITYI0 HETOYHOCTH Ha |




Cemectp

dopma
NPOBeIeHUs
NPOMEKYTOUYHOM
arTecTanuu

KpuTtepuu u HOpMbI OLleHKH

BOIPOC, HO TIPU ITOM CMOT
rPaMOTHO OTBETUTH Ha
JIOTIOTHUTEILHBIC BOTIPOCHI TY,
MPOSIBUBIIIEMY TIOJIHBIC 3HAHUS B
pamkax TpeOOBaHU TOTOTOBKU
10 TUCIMIUIMHE, YCBOUBIIIEMY
JUTEPATYPY, PEKOMEHTYEMYIO
MIPOrpamMMOi M IMOKa3aBIIEMY
CUCTEeMAaTUYECKUH XapaKTep
3HaHuM. B u3noxxenuun matepuana
1 OTBETAX Ha JIOMOJHUTEIbHBIE
BOMPOCHI JOIYCKAIOTCS
HEOOIBIINE HETOYHOCTH

«Xopouio»

CraBUTCS CTYJICHTY Ha DK3aMEHE,
€CJIM OH MCYCPIBIBAIOIIC U
IpaMOTHO Jajl OTBET Ha 1 Bompoc
DK3aMEHAIMOHHOI0 OMIeTa, a Ha
JPYTO# TOJBKO TE3UCHBIC
BbICKA3bIBAHUS UJIN I[OHYCTI/IJI
HEOOIIBIIME HETOYHOCTH IIPU
OTBCTC HA BOHpOCI)I
JK3aMEHALIMOHHOI0 OMIIETa U Jall
KpaTKI/IC OTBCTEI HA
JIOTIOJTHUTEIIHbHBIE BOMIPOCHI

«YOOBJICTBOPUTCIIBHO»

CraBuTCS CTYyIEHTY Ha DK3aMEHe,
€CJIM OH HE CMOT JIaTh OTBET Ha
OJIMH U3 BOTIPOCOB
9K3aMEHAIlMOHHOI0 OMIETa WIIH
OTBETHJI Ha BCE BOMPOCHI, HO TIPH
3TOM OTBETHI COJIEPHKAIH TOJIBKO
TC3UCHBIC BBICKA3bIBAHU S

«HCYOOBJICTBOPUTCIIBHO»

CraBuTCs CTYJEHTY Ha SK3aMEHe,
€CIIM OH He JaJl OTBET Ha BOIPOCHI
9K3aMEHaIlMOHHOT 0 OuiieTa UiM B
OTBETE COAEPKAINCH
(yH1aMeHTaJIbHbIE OIIUOKH




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

8.1. Obs3aTe1bHAsA JIUTEPATYypa

Tun (yueOHMK, yueOHOe

KoaunuecTBo B

Ne nocooue, yue0Ho- HayHOH
- ABTOpPBI, COCTABUTEH 3ar;iiaBue (3aroJji0BoK) i I'ox u3nanusn oudamorexe /
n/n MeToAnYecKoe mocooue,
HaumenoBanmue
NPaKTHKYM, AP.) 3EC
1. Ceicoes /1. B. BBenenue B TeOprI0 UCKYCCTBEHHOTO OBC «IPRbooks»
WHTEJIICKTa http://www.iprbo
VY4eOHoe nocobue 2014 okshop.ru/30835.
html
8.2. JlonosinuTeIbHAS JIUTEPATypa
Tun (yueOHuK, yueOHOE KO‘HH%CTEO B
HAY4HOI
Ne nocooue, yueOHo-
ABTOPBI, COCTABUTEHU 3ar;iaBue (3aroJjioBoK) I'oa u3nanus oudamorexe /
n/n MeToHYecKoe mocooue,
HaumenoBanue
NPaKTHKYM, JP.) 3EC
1. |Ilasnos C. H. CucreMpl HCKYCCTBEHHOTO MHTEJIEKTA. VYuyebHoe nocobue 2011 3BC «IPRbooks»
Yacrs 1 http://www.iprbo
okshop.ru/13974.
html
2. | Iasnoe C. H. CuctemMbl HCKYCCTBEHHOTO MHTEIIJICKTA. YueOHoe mocodue 2011 3BC «IPRbooks»

Yacts 2

http://www.iprbo
okshop.ru/13975.
html




8.3. Ilepeuenb mpogecCHOHAIBLHBIX 0a3 JAHHBIX U MH(OPMAIMOHHBLIX CIPABOYHBIX
cHUCTeM

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

8.4. IlepeyeHb MPOrpaMMHOIo obecnevyeHus

Ne Hanmenosamme IO PexBHU3UTHI uormsf)pa
n/n (nata, HOMep, CPOK JAeHCTBHS)
1. | Microsoft Access J10 01.07.2020
2. | Microsoft Visual Studio J10 01.07.2020
3. | MathCAD MCD-7514-P/MCD-7503CP oT
21.07.2009

8.5. Onucanne MaTepuaJbLHO-TEXHHUYECKOIi 0a3bl, HEOOXOAMMOM /Il OCyIIeCTBJIEHHUS
00pa3oBaTeILHOIO NMpPoIecca Mo JUCHUILINHE

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX
Ka0MHETOB, JIa00PATOPHIi, MACTEPCKHUX U

Ne Ap. 00bEKTOB /1JIsl IPOBe/ICHUs
. IlepeyeHb 0CHOBHOTO 000pYy/A0BaAHMA
/Il | NPaKTHYeCKUX U JIa0OPaTOPHBIX 3aHATHH,
MOMeIIeHUI 1JIs1 CAMOCTOATEIbHOMI

pa6oThI o0yyamuxcs (HOMep ayAUTOPHH)
KommnsrorepHslii kinace Komnerotep (MonuTop 197, cucremusbii
ook Pentium (R) Dual-Core E5500 2,8
GHz / 4 Gb / 500 Gb) - 12 m, cron
1 YYEHUYECKUHI - 7 IT., CTONI
KOMITBIOTEPHBIN -12mT., CTOI

MPEnoIaBaTeNbCKui -1 mWT., CTyNbs -351IT.
Hocka aynuropHasi(menonasi) - 1 mir.

JlekumonHas ayiutopus 80 mocagounbix MecT. CTON yYeHUUECKHI
JIBYyXMECTHBINH (MOHOOIIOK) — 41 mIT., JOoCcKa
2 ayauTopHas 3-X ceKUMOoHHas (MenoBas)-1
IT., CTOJI IPENoJaBaTeNbCKuy -1 miT.,

CTyJI-2 WIT., IpoeKTop Acer

IloMemieHne a1l caMOCTOATEIbHOM pa6OTI>I
CTYACHTOB

Cron ydyeHnueckuii-26 mr., cTyn-26 Imr.,
KOMITBIOTEP C BBIXOJOM B CETh MHTEPHET-
16 .
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