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KoMmmiekT OLHCHOYHBIX MaTECPHUAJI0B 110 TUCIHUIIJINHE
«TexHoOJI0ruM aHAJIHU3A JAHHbIX I MAaIIIMHHOE oﬁyqeﬂue»

3aaHus 3aKPHITOrO THUIA
3aaHus 3aKPHITOr0 THIIA HA BHIOOP NPAaBUJIBHOI0 OTBETA
Buibepume ooun npasunvrulii omeem.

1. Beibepute BepHOE onpezieiicHue i TepMuHa nepeodyuenue (overfitting) B
KOHTEKCTE MAITUHHOTO O0YYCHUS:

A) Cutyanus, Korja MoJiesib CJIMIIIKOM 0000IIeHa.

b) Cwuryanus, Kkorma MoOJENb  CJIMIIKOM  XOPOIIO  MOJCTPOMIACH  IOJ
TPEHUPOBOYHBIC TaHHbIE.

B) Cutyarus, korja MOEIIb CIUIIKOM POCTa JIJIsl TaHHbBIX.

I') Cutyarusi, KOorja MOJICITb CIUIIKOM CJIOKHAS JIJIS TAHHBIX.

IIpaBunbHbIi OTBET: b

Komnerennuu (uaaukaropsl): OTTK-3 (OITK-3.3), OIIK-5(OI1K-5.3)

2. MeTo MpOrHO3UPOBAHUS KAaTETOPHUAIbHBIX 3HAUCHUH B MAIIMHHOM O0Y4YeHUU ?
A) Perpeccus.

b) Knacrepnsiii ananus.

B) Knaccuduxkanus.

I') O6yuenue ¢ yuutemnem.

[IpaBuiibHBIN OTBET: B

Komnerenuuu (naaukatopsl): OIIK-3 (OITK-3.3), OIIK-5(OI1K-5.3)

3. Beibepure BepHOE ompesereHue Iy Kpocc-Balualus B MAIIMHHOM O0y4YeHHH:
A) Meton oOydeHus 6e3 yuuTers.

b) Meton onieHKH MpOU3BOIUTEIHLHOCTA MOAEIH.

B) MeTtoa onTuMHU3aIiuyd MOJICIIH.

I') Meron oOy4yeHus C yUYUTEIEM.

[IpaBunbHbIii OTBET: b

Komnerenmmu (maaukaropsl): OTIK-3 (OI1K-3.3), OIIK-5(OI1K-5.3)

4. Beibepute BBl 00y4deHUS, KOTOPBIE CYIIECTBYIOT B MATUHHOM OOYyYCHUU:
A) Obydenue ¢ yuutenem u 06e3 yIuTes.

b) Ob6yuenue ¢ yunrenem, 6€3 yIUTENIS U C TIOJAKPEIIICHUEM.

B) O6yuenue ¢ yautenem U ¢ IOJIKPETIIICHUEM.

[IpaBunbHbIi OTBET: b

Komnerennmu (maaukaropsl): OTIK-3 (OI1K-3.3), OITK-5(OI1K-5.3)

5. Beibepute Hanbosee 4acTo UCMOIB3YEMYIO METPUKY JJIsl OLICHKHU KaueCcTBa
MOJIeNIN KJIacCU(UKALIIH:



A) Fl-mepa.

b) CpennekBanpatuunas omuoka (MSE).

B) Koadgdunment ngerepmunanuu

I') Cpennsist abcomorHas omuoka (MAE).

[IpaBuiibHBIN OTBET: A

Komnerennuu (uaaukaropsl): OITK-3 (OITK-3.3), OIIK-5(OI1K-5.3)

33}]3HHH 3aKPLITOIo THUIIA HA YCTAHOBJICHHUE COOTBETCTBUA

Yemanosume npaesuilbHoe coomeenicmeue.
KCIJ!COOM)/ dJlemMermy ji1e60oco Cm0Jl6l461 coomeemcmeyem niojlbKo O00UH D]IeMeHm

npaeoco Cm0ﬂ61461.

1. Tunel 3a7a4 MAMIMHHOTO OOYYEHHUS M TPUMEPHI MPWIOKEHUH. YCTaHOBUTE
COOTBETCTBHE TUITY 33]1a4 MAIIMHHOTO 00YUYEHUs U MPUIIOKEHHIO.

Tun
1)  Kiaccudukanus A)
2)  Perpeccus b)
3)  Knacrepusaius B)
4)  OOyuenwue c I
HOKPEIUICHUEM

)

IIpaBunbHbiil oTBET: 1A, 2B, 3B, 4T

[Ipunoxenue
Ornpenenenue cnama B 3JIEKTPOHHOW MOYTeE.
[IporHo3upoBaHre€ CTOMMOCTHU >KHUJIbSI.
CermeHTanusi ayJuTOPUHU JJIs1 MAPKETUHT OBBIX
KaMIaHUH.
OOyueHre UTPOBOTO areHTa B KOMITBIOTEPHBIX
Urpax.
['eHeparuss HW300paKEHUH 10 TEKCTOBBIM
3arpocam.

Komnerenmuu (naaukatopsl): OIIK-3 (OITK-3.3), OIIK-5(OI1K-5.3)

2. YCTaHOBHUTE COOTBETCTBHE METOIY OIICHKH KaueCcTBa MOJICIICH M €ro ONMCAHHMIO.

Meton
1) 1 Kpocc-Banumganus A)

2) 2 Matpwura ommooK b)

3) 3 MSE/RMSE B)

Onucanue
I'padux, 0TOOpaXkarouui CTEIEHb
KOPPEKTHOCTHU KJaccuuKanuu B

3aBUCUMOCTH OT BBIOPAHHOTO TOPOTOBOTO
3HAYECHMUSI.

Pa3Ouenne gaHHBRIX Ha N dYacTed WU
MOCJIEIOBATEIbHOE HUCIOJIb30BAHUE KaXKIOU
yacTM B KauyeCTBE TeCcTa, a OCTAaBIIUXCS B
KauecTBe 00yUYEeHUH.

Tabnuma, ucnonb3dyeMas  JJig  OLEHKHU
TOYHOCTH MpeCKa3aHui OuHapHO
KJaccu(puKaluu Mpu  HecOalaHCUPOBAHHBIX
KJ1accax.
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[TpaBunenbliii oTBeT: 1B, 2B, 31", 4A

)

CpenHekBaapaTuyHas oIIMOka / KOpEeHb U3
CpPEAHEKBAAPATUYHON OIIMOKUA ISl OLICHKHU
TOYHOCTH PETPECCUOHHBIX MOJIEIEH.

Komnerennmu (uaaukaropsl): OITK-3 (OITK-3.3), OIIK-5(OI1K-5.3)

3. YcTraHoBUTE COOTBETCTBHE 9TaIry NoCTPpOCHUA MOJCIIN U €T0 OIMMCAHUIO.

1)

2)

3)

4)

5)

ITpaBunbhnblii otBeT: 117, 2/1, 3A, 4b

DTan
[Toaroroska qaHHBIX

BeiGbop meroma wu
CO3/IaHHE MOJEIIH

OueHka U yJydllIeHUE
KauecTBa MOJICIIH
Onenka KayecTBa
MOJIENTd Ha TECTOBOMU
BBIOOpKE

Onucadue

A) Hcnonb3yercst nnsi yaydlleHUsT TOYHOCTH U

b)

B)

)

)

o0oOmaromniei CIIOCOOHOCTH MOJIEJIN.
BxutouaeT B cebst aHanu3 omuOOK, HACTPOUKY
napamMeTpoB MOJICIH, a TaKXKe MCIOJb30BaHHE
perysspu3aiuy U ancamoe Moieei.

Drall, Ha KOTOPOM IPOBEPSETCS CIOCOOHOCTh
MOJICJIA K 0OOOIIEHNIO Ha HOBBIE JIaHHBIC, HE
WCIIOJIb30BABIIIMECS B MTPOIIECCE OOyUCHUS.
Drall, Ha KOTOPOM OCYIICCTBIISICTCS pa3MeTKa
JTAHHBIX.

Drar, Ha KOTOPOM OCYHIISCTBISETCS CcOOp,
OUHMCTKA, MpeoOpa3oBaHHE HAHHBIX, a TAKXKE
paszeeHue Ha O0O0ydYaroulyl0 M TECTOBYIO
BBIOOPKH.

Ha »tom »Tanme omnpenensieTcs, Kakoi
QITOPUTM  MAlIMHHOTO O0ydeHus Oyjer
UCIIOJIb30BAThCsl, HACTPAMBAIOTCA TapaMeTphI
MOJIENIM, U TIPOUCXOJUT €€ oOydeHue Ha
obOyyJarorei BEIOOpKE.

Komnerenmuu (naaukatopsl): OIIK-3 (OITK-3.3), OIIK-5(OI1K-5.3)

4. YCTaHOBUTE COOTBETCTBUE MPHUMEPAM aJrOPUTMOB MAIIMHHOIO OOY4YEHHUS HUX

OITMCAaHUIO.
Anroputm
1)  SVM (Support Vector
Machines)
2) K-Means
3) Random Forest

A)

b)

B)

Onucanue
AnropuT™M Kiaccu(UKAIMK, OCHOBAHHBIA Ha
IIOCTPOECHUH TUIIEPILUIOCKOCTEN B

MHOTOMEPHOM IIPOCTPAHCTBE.
AJNTOPUTM, CHOCOOHBI CTPOUTH JAEPEBBS
pelIeHn Ha OCHOBE CIy4YalHBIX MOABBIOOPOK

MPU3HAKOB 151 HaOII0ICHU, 3aTeM
KOMOUHHPYS pE3yJIbTaThI.
AnroputMm KJIaCTEepU3aL1H, KOTOPBIN

pa3OuBaeT Ha0Op [JaHHBIX Ha 3apaHee
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3aJaHHOC KOJIUYICCTBO KJIIACTCPOB.

4)  HawuBubIid I') Anroputm  perpeccus, OCHOBaHHBIH  Ha
baniecoBckui JIMHEVHOMN 3aBUCUMOCTU MEXIY IIPU3HAKAMU U
KJaccudukaTop LEJIEBbIM 3HAUECHHUEM.

Anroput™M  KJaccuUKalMM  HAa  OCHOBE
BEPOSITHOCTHOTO TOJIX0JI1a, OCHOBAHHOTO Ha
TeopeMe baiteca

[TpaBunbHblii oTBET: 1A, 2B, 3B, 41"

Komnerennuu (uaaukaropsl): OITK-3 (OITK-3.3), OIIK-5(OI1K-5.3)

5. YcTaHOBUTE COOTBETCTBUE TUITY aHCAMOJIeH MOJieiel UX OMHUCAHUIO.

Tun Onucanue
1)  Barrusr (Bootstrap A) Meroa, mpu KOTOPOM HECKOJIBKO MOjeei
Aggregating) roJIOCYyIOT 3a OKOHYATEJBbHBIH  IPOrHO3,

B3BEIICHHOE WM PaBHOMEPHOE KOJIUYECTBO
rOJIOCOB pasHbIX MOJEIeH MOKET ObITh
UCIIOJIb30BaHO.

2)  Bycrunr (Boosting) b) Cnoco® TOCTpOCHHS — IOCIIEI0BATEILHOCTH
cmabbIX  MojeNeH, Kaxmas  Cleayrolas
o0y4yaeTcs Ha  JIaHHBIX, Ha  KOTOPBIX
npeAbAyINas A0MycKaja OIUOKH.

3)  Crexunr (Stacking) B) Meroa mocTpoeHHs HECKOJIBKHX MOJCIEH Ha
OCHOBE CJIy4alHBIX TOJBBIOOPOK OOy4aroIei
BBIOOPKH, arperupoBaHHe pe3yJabTaTOB IS
MOJIYYEHHUST OKOHYATEIIBHOTO MPOrHO3a.

I') Meron, B KOTOPOM HECKOJIBKO MOJIEeH
o0y4yaroTcss  HE3aBUCHMO, a 3aTeM  HuX
pe3ysbTaThl  UCIONB3YIOTCSA B KauyecTBe
IIPU3HAKOB B OOIIEH MO,

[IpaBunbHbiii oTBeT: 1B, 2B, 3T

Komnerenmmu (maaukaropsl): OTIK-3 (OI1K-3.3), OIIK-5(OI1K-5.3)

3aganus 3aKPBITOrO THIA HA yCTaHOBJIEHUE NpaBUIbLHOM
MOCJIeI0BATEIbHOCTH

Yemanosume npasuilbrHyro nocie008ameibHOCMb.
Sanuwume npasuilbH)yro Nnoc1e008amelbHOCHb 6yK6 cjlesa Hanpaeo.

1. Pacnionoxkute mo BO3pacTaHUIO CIOKHOCTH 3aJ]a4yi MAIIMHHOTO OOY4YEeHUSI.
A) Kinaccuduxanus.

b) Perpeccus.

B) Kuacrepuzanus.



[TpaBunbHblii 0TBET: b, A, B
Komnerennmu (maaukaropsl): OTTK-3 (OITK-3.3), OIIK-5(OI1K-5.3)

2. YHOpsIIOUUTE CIIEAYIOMIME IIard MOCTPOEHUSI MOJEIH MAIIMHHOTO 00YYEeHUS 110
MOPSIAKY.

A) OOydeHue MOEIH.

b) Omenka monaenu.

B) IlpensapurenbHas 00paboTKa JaHHBIX.

[IpaBunbHblii oTBET: B, A, b

Komnerenuuu (uaaukaropsl): OITK-3 (OITK-3.3), OIIK-5(OI1K-5.3)

3. Ynopsiaounte BUIbI O0OYICHHS C YIUTEIEM 110 CTETICHU CIIOKHOCTH.
A) Knaccudukarnmus.

b) Perpeccus.

B) OO0yuenue ¢ moJKperaeHUEM.

ITpaBunbHblii 0TBET: b, A, B

Komnerennuu (uaaukaropsl): OTTK-3 (OITK-3.3), OIIK-5(OI1K-5.3)

4. PacrionoXuTe 1o MOopsAKy ard 60pb0bl ¢ IepeodydeHueM MOJICIIH.
A) VBenuuenue o6bEMa oOyuaronield BHIOOPKH.

b) Perynspuzamusi.

B) VYmMeHblieHHE CITO)KHOCTH MOJACIIH.

IIpaBunbHblii oTBET: B, A, b

Komnerennnu (uaaukaropsl): OITK-3 (OITK-3.3), OIIK-5(0IIK-5.3)

3agaHusi OTKPHITOrO THIIA
3aaHusl OTKPHITOTO THIIA HA IOTOJTHEHHE
Hanuwume nponywennoe cnoso (ciosocouemanue).

1. Perpeccus, meronm omopHbIX BekTopoB (SVM), HauBHBIN OaiiecOBCKHIA
KJIACCU(PUKATOP U JIP. — ITO MOCIIA MAIMTUHHOTO O0YUYCHHUS IS PEIICHHS 33 ja4n

IIpaBunpHbIi oTBET: [IporuosupoBanusi.
Komnerenmmu (maaukaropsl): OTIK-3 (OI1K-3.3), OIIK-5(OI1K-5.3)

2. - MOJieNlb, HCHOJb3yeMasi [Jisl aHalu3a CBSI3U MEXAY YHUCIOBBIMU
MEPEMEHHBIMH C MCTIOJIH30BaHUEM JIMHEHHON (YHKITUU.

[IpaBunbHbIN OTBET: JIMHENHHAS perpeccus.

Komnerennmu (maaukaropsl): OTIK-3 (OI1K-3.3), OITK-5(OI1K-5.3)

3. Jlma mocTpoeHHs PEKOMEHIATENBHBIX CHCTEM HCIIOJIB3YETCS  alTOPUTM
bunpTpanuu.



[IpaBunbHeIil oTBeT: KomnabopaTuBHOIA.
Komnerennmu (maaukaropsl): OTTK-3 (OITK-3.3), OIIK-5(OI1K-5.3)

4. Knacrepuzauus, CHUKEHHE Pa3MEPHOCTH JAaHHBIX, IOMCK aHOMAJIUWA U Jp. - 3TO
AITOPUTMBI B KOTOPBIX UCTIOJIB3YETCS 00yUeHHUE

[IpaBunbHbI oTBET: OOyueHue 0e3 yuuTens.
Komnerennuu (uaaukaropsl): OITK-3 (OITK-3.3), OIIK-5(OI1K-5.3)

3aaHus OTKPBITOrO0 THUNA ¢ KPATKMUM CBOOOJXHBIM OTBETOM
Jlaiime omeem Ha onpoc.

1. Naiite onpenenenue noHsaTuto «baliecoBckuii kiaccuduraTopy.

[TpaBunbHbBI 0TBET: CTATUCTUYECKUI METO]I MAaIIMHHOTO 00y4Y€HHUsI, OCHOBAHHBIN
Ha TeopeMe baiieca.

Komnerennuu (uaaukaropsl): OITK-3 (OITK-3.3), OIIK-5(OI1K-5.3)

2. Kak Ha3pIBalOTCS JaHHBIE, KOTOPHIE MMEIOT KaTErOpHUaJbHOE 3HAUYECHHE M HE
MOIIAIOTCST K3MEPECHUIO 110 YKCIIOBOM IIKase?

[MpaBunbHbI oTBeT: Kareropuansueie qanubie / KauecTBeHHBIE JaHHBIE.
Komnerennnu (uaaukaropsl): OITK-3 (OITK-3.3), OIIK-5(0IIK-5.3)

3. Kak HaspIBaeTCs METOJ yMEHBIIEHUS Pa3MEPHOCTH, OCHOBAaHHBIA Ha IOWCKE
I'J1aBHBIX KOMIIOHEHT JaHHBIX ?

[MpaBunbubiii otBeT: PCA / Mertoa riaBHBIX KOMIIOHEHT / AHAaau3 TJIaBHBIX
KOMIIOHEHT.

Komnerenmuu (naaukatopsl): OIIK-3 (OITK-3.3), OIIK-5(0OI1K-5.3)

4, Kak Ha3pIBaeTCs NPOIIECC pa3feieHUs JaHHBIX Ha TPYIIBl HA OCHOBE HX
cxoxcrTsa?

[TpaBunbHeIid oTBeT: Kimactepu3zanus / ['pynmuposka / CermeHTarus.
Komnerenmmu (maaukaropsl): OTIK-3 (OI1K-3.3), OIIK-5(OI1K-5.3)

3anaHusl OTKPHITOTO TUIIA C Pa3BEPHYTHIM OTBETOM
aume paseeprymuiii omeem Ha 60Npoc.

1. Omummure, uto Takoe BeIOOp mpusHakoB (Feature Selection) B koHTekcTe
MaIlIMHHOTO 00YYEeHHUs U aHain3a JaHHbIX. OOBACHUTE, TOYEMY BbIOOp MPU3HAKOB
SBJISIETCS Ba)XHBIM JTAllOM, KaKue€ MPEMMYIIECTBA OH MPEIOCTABIAET, U KaKue
CYILIECTBYIOT OCHOBHBIE METOIbI BEIOOpA MPU3HAKOB.

Bpewms BeinosiHeHus - 20 MUH.

OxupmaemMbli pe3yJbTar:



Bri6op mnpusnakoB (Feature Selection) — 310 mponecc BbIOOpa MOAMHOXKECTBA
HanOoJiee PEJICBAHTHBIX TPU3HAKOB W3 HCXOIHOTO HaOopa WPH3HAKOB IS
MOCTPOCHUSI MOJEIH MAIIMHHOTO OOydYeHHsl. DTO BaXHBIM JTam, TaK Kak
WCITOJIb30BAaHUE BCEX JOCTYMHBIX MPU3HAKOB HE BCETJa MPUBOIUT K JIyUITHUM
pe3ysbTaTaMm.

[TpenmymecTBa BIOOpA IPU3HAKOB.

1. YnydmieHne TOYHOCTH MOJCHH. Y IajJeHUE HEPEJEBAaHTHBIX MW W30BITOYHBIX
MPU3HAKOB MOXKET CHU3UTh IIyM M YJIYYIIUTH OOOOIIAIONIYI0 CIIOCOOHOCTH
MO/ICITH.

2. YMCHBIIICHHE BPEMEHU OOYy4YeHUS MOJEIH. MOJACb ¢ MEHBIITUM KOJUYCCTBOM
NpU3HAKOB 00y4aeTcs ObICTpee.

3. Ymopomienue mojaenu. bojee mpocTyro MOACHb JeTde HHTEPIPETHPOBATH U
IOHMMATh.

4. CHmwKeHne nepeoOydYcHus. Y MEHbBIIEHNE KOJIMYECTBA MPU3HAKOB CHUXKACT PUCK
nepeoOyUYeHUs MOJICIIH Ha 00YJarOIINXCsl TAaHHBIX.

OCHOBHBIC METOIBI BEIOOpA TPU3HAKOB.

1. ®unprpel. HcCnonb3yrOT CTaTUCTHYECKHUE TIOKA3aTeld JUIS  OICHKHU
PEIIEBAaHTHOCTH MPU3HAKOB (HarmpuMep, KOdOPUITUSHT KOPPEISALUU, KPUTCPUH XHU-
KBaJIpar).

2. O6eptku. O1EHUBAIOT KAYECTBO MOJAMHOXKECTB MPU3HAKOB, 00y4Yasi U OI[CHUBAs
MOJIeNTb Ha KaXKJIOM TMOJIMHOKECTBE (HarpuMep, IpsMoi U 00paTHBIN 0TOOP).

3. Bcrpoennbie MeTO/bl. BBITIOJNHAIOT BBHIOOp MPU3HAKOB B Ipoliecce OOy4eHHS
monenu (Hampumep, Ll-perynspusanusi B JIMHEWHBIX MOJENSAX, BaXXHOCTh
NPU3HAKOB B JIEPEBBSAX PEIICHUN).

Kpurepun ouenuBanusi: OTBET NOJDKEH COAEPKATh OMHCAHHE MPEUMYIIECTB U

METOI0B MHHUMYM OJJHUM TIPEIIOKEHHEM.
Komnerenmuu (naaukatopsl): OIIK-3 (OITK-3.3), OIIK-5(0OI1K-5.3)

2. OnummuTe pa3IudHbIe METOIbI 00pa0OTKM MPONYIICHHBIX 3HAaUCHUN B Habopax
naHHbIX. OOBsICHUTE, Kakue (HaKTOphl CIEAyeT YUYUTHIBATH MPU BBHIOOpE METONA
00pabOTKH MPOMYIIEHHBIX 3HAYCHUH.

Bpewms Beimonnenus - 20 MuH.

OxungaeMblii pe3ysabTart:

[IpomymieHHpie 3HaYeHUST — ATO OOBIYHOE sIBICHHE B HaOopax maHHBIX. Ux
HaJIMYUe MOXKET HETaTHUBHO BIIMATH HA PE3yJbTAThl aHAN3a U O0YUYCHHS MOJEeH
MamuHHOTO  oOyueHusi.  CymIECTBYeT  HECKOJBKO  METOJOB  00paboOTKH
MNPOMYIIECHHBIX 3HAYEHHI.

1. Yaanenne cTpok/CTONOIOB ¢ MPOIYIIIEHHBIMY 3HaYeHUsIMU. [IpocToii MeTo, HO
MOXXET TIPUBECTH K MOTEPE OOJBIIOr0 KOJWYECTBA JAHHBIX, €CIIM MPOIMYIICHHBIX
3HAYEHUU MHOTO.

2. 3amoJTHeHNE MPOIMYIICHHBIX 3HAYCHU KOHCTAHTOW. 3aMOTHEHUE TPOITYIIICHHBIX
3HAYCHHH ONPE/ICIICHHBIM 3HaUueHueM (Hampumep, 0, -1).



3. 3amoJIHeHUE MPOMYIICHHBIX 3HAYCHUN CpeaHUM/MeINnaHOW/Mo10M. 3anoaHeHue
MPOIMYIICHHBIX 3HAYEHU CpEeJHUM 3HAYE€HUEM JJI1 YHUCIOBBIX MPU3HAKOB,
MEJMaHOM - €CIM €CTh BBIOPOCHI, MOJIOH - JUIsl KATErOpuaibHbBIX.

4. 3amnojHeHWe NPOMYIIEHHbIX 3HAYEHUH Ha OCHOBE JPYIMX [PU3HAKOB.
Hcnonb3oBaHue ApYyrux MpU3HAKOB JJI MpeACcKa3aHUs MPOIYIICHHBIX 3HAYEHUU
(HanpuMep, ¢ TOMOUIBIO PETPECCUOHHON MOJEIIHN).

5. Hcnonb3oBaHuE aNrOpuTMOB, YCTOMYMBBIX K TMPOMYIIEHHBIM 3HAYECHUSIM.
Hekoropble anroputMbl MalIMHHOTO OOy4eHHs (HAampuMep, AEPEBbsl pPELICHUN)
MOTYT 00pabaTbIBaTh MPOIYLIEHHbIE 3HAUEHUS 0€3 NpeaBapUTeIbHON 00padOTKU.
daxkTophbl, BIUSIOUME HA BEIOOP METOA.

1. TlpoueHT mpomyuIeHHBIX 3HAaYeHWW. Eciaum mpomnynieHHbIX 3HAYE€HUH OYEHb
MHOT0, YJaJIeHHE CTPOK MOKET MPUBECTU K 3HAYUTENIbHON NOTepe JaHHBIX.

2. Tun npanHbIX. [ 4MCIOBBIX NMPHU3HAKOB MOXXHO HCIOJIb30BaTh 3aIMOJIHEHUE
CpeIHUM/MeIMAHOM, Il KaTErOpHalbHbIX — MOJOM.

3. Baxxnoctps npusHaka. Ecnu npusHak BaskeH JUIsl MOJIEIH, Jy4Ille HCIOIb30BaTh
0oJee CIOoXKHbIE METO/IbI 3AMOJTHEHUS, YEM MPOCTO yIaJICHUE CTPOK.

4. Xapaktep mporyckoB. BaxkHO mOHUMAaTh, CIIy4ailHO JIM MPOIMYIIEHbl 3HaYEHUS,
CBSI3aHBI JIU OHU C JPYTUMU MPU3HAKAMH WM C CAMUM 3HAYCHHEM MpU3HAKa.
Kpurepun ouenuBanusi: OTBET JOJKEH COEPKATh TP METO/Ia U TPH (PakTopa.
Komnerennuu (uaaukaropsl): OTTK-3 (OITK-3.3), OIIK-5(OI1K-5.3)

3. OnmmwuTe, Kak OIEHWBATh KadecTBO Mojeneil kiactepusamuu. OObSICHUTE,
KaKU€ METPUKU HCTIOJIB3YIOTCA ISl OIEHKM KIacTepu3allihd, W YEeM OHH
OTJIMYAIOTCS APYT OT Jpyra.

Bpewms BeinosiHeHust - 20 MuH.

O’xuaemMbIit pe3ybTar:

Ouenka kadecTBa MoOJENEH KiIacTepu3alMd — Ba)KHBIA HDTall, IMO3BOJISIOUINAN
ONpPEAEIUTh, HACKOJIBKO XOPOIIO aJrOPUTM KJIAaCTepU3aALMM Pa3Aeiaui JaHHbIC Ha
rpynnel. B ortiamume oT 3amad  KiaccMUKAIMA M PErPecCHH, B 3ajadax
KJIACTEPU3AI[Md 4YacTO HET «IPAaBUJIBHBIX» OTBETOB, MOJTOMY OIIEHKAa KauecTBa
SIBIISICTCS O0JIee CI0KHOM 3a1auei.

CylecTBYIOT 1Ba OCHOBHBIX THIIa METPHUK ISl OIEHKH KJIaCTEepH3alluH.
BayTtpennue Metpuku. OLEHHBAIOT KayeCTBO KJIACTEpHU3allMd HAa OCHOBE CaMMX
JAQHHBIX W PE3yJbTAaTOB KJIACTCPHU3AIMH, HE HCIIONB3Ys BHEIIHIO HHGOPMAIIUIO
(Hampumep, METKH KJI1accoB).

1. Uanexc cmrysta. O1ieHUBAaET, HACKOJIBKO OOBEKT IMOX0K Ha OOBEKTHI B CBOEM
KJIacTepe M0 CPaBHEHHIO ¢ OOBEKTAMH B JIPYTUX KiIacTepaxX. 3HAYCHHUE HHJCKCA
cuiy?Ta BapbupyeTca oT -1 mo 1, rae Oojee BBICOKME 3HAUYECHHUS YKa3bIBAIOT Ha
JTYYIIyHO KJIaCTEepU3aIIUIo.

2. Unnexc JIBuca-bonauna. OneHUBaeT cpeHee CXOACTBO KaKJIOro Kiacrepa ¢
ero Hambojiee TOXOXXMM KjiacTepoM. MeHbplnMe 3HaueHHs wWHAeKkca J[oBuca-
BonauHa yka3pIBarOT Ha JIYUIITYIO KJIACTEPU3AIIHIO.

Buemnne wmerpuku.  OLEHHMBAIOT KAa4yeCcTBO  KjacTepu3allMk, CpaBHHUBAsS
pe3yJbTaThl KJIACTEPHU3AIMU C U3BECTHBIMU METKaMH KJIACCOB.
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1. Uunekc Panpa. OueHuBaeT MPOIEHT MPAaBWIBHBIX Map OOBEKTOB (OOBEKTHI,
KOTOpbI€ HAXOMSTCS B OJIHOM KIJIACTepe U HUMEIOT OJMHAKOBBIE METKU, WU
00BEKThI, KOTOPHIE HAXOJATCS B Pa3HBIX KJIACTEPaX U UMEIOT Pa3HbIE METKH ).

2. Adjusted Rand index (ARI). fBisercs HOpMaIM30BaHHON BepcHE HWHACKCA
Ponpna, yuuThIBarOmEen CiydyaiHOE COIVIALIEHHE MEXIy KilacTepuzauuen u
METKaMHU KJIaCCOB.

3. HopmanuzoBannas  B3aumHas uHbopMmauus. M3Mepser  Koau4yecTBO
nH(popMaIK, KOTOPOH OJHA KJIacTepU3aIus IeIUTCS C IPYToi.

Bbi6op MeTpuKM 3aBUCHUT OT AOCTYIHOCTU HUH(POpMAIIMU O JaHHBIX U LeNel
aHaju3a.

Kpurepun onenuBanus: Kaxpgas merpuka J0DKHA OBITh ONKUCAaHA MHUHUMYM

OJTHUM TIPETOKCHHUEM.
Komnerenunu (uaaukaropsl): OTTK-3 (OITK-3.3), OIIK-5(OI1K-5.3)

4. OOBSICHUTE, YTO TaKOE aHCAMOJIEBBIE METOJIbI MAITUHHOTO 00y4eHUS. ONMUIIUTE
OOIIYI0 KOHIICTIIIHIO, JIKAIIYI0O B OCHOBE aHCaMOliel, WX TPEeUMYIIecTBa H
HEJOCTATKH 10 CPABHEHUIO C OT/ICILHBIMHU MOJICIISIMH.

Bpewms BeimonHenus - 20 MuH.

OxunaeMblii pe3ybpTar:

AncaMOIeBbIC METObI B MAIIMHHOM OOYYEHHUH — 3TO METObI, OOBEIUHSIOIINE
npe/icKa3aHus HECKOIBKUX 0a30BbIX Mojelel (CIadblX YUeHUKOB) IS MOTYYEHUS
0oJiee TOUHBIX M YCTOMYMBBIX Mpecka3zanuil. OCHOBHAs HJIesl 3aKIII0YAETCS B TOM,
YTO KOJUIGKTHBHBIA «pa3ymM» HECKOJBKUX MOJEJeH YacTo MPEBOCXOIUT
IPOU3BOJIUTEIHHOCTH JIFOOOH OTIEIBLHON MOJIEIH.

[IpeumytiecTBa ancamoIei.

1. [IloBbiieHHAas TOYHOCTh — AaHCAMOJM OOBIYHO TOKA3BIBAIOT JIYUIIIYIO
POU3BOJUTEILHOCTh 10 CPaBHEHUIO C OTIACIBHBIMH MOJENSIMH 32 CYeT
yCpEIHEHUS WM KOMOMHUPOBAHUS MPECKa3aHM.

2. YCTOMUMBOCTh — aHCaAMOJIM MEHEe TOJBEPKCHBl MEePEOOYUYCHHUIO U JIydIle
00001I1ar0TCSI Ha HOBBIE JaHHEBIE.

3. VYnyumennas oOoOmaromas CrnocoOHOCTh — aHCcamMOJIM MOTYT OXBaThIBaTh
pa3TUYHbBIC ACTIEKTHI TAHHBIX M 3aXBATHIBATh CJIOKHBIC 3aBUCUMOCTH.

HenocraTtku ancaMOei:

1. CnoxxHOCTh - 00yueHHEe W HACTPOWKa aHcamOJield MOXKET ObITh 0oJiee CIOKHOU
3a/1a4ei, yeM 0OydeHHE OT/ICITbHON MOJICIH.

2. BpramcnurenbHbIE 3aTpaThl - 00y4YeHWE W TPEJICKa3aHWe C HMCIOJb30BAHHEM
aHcamMOJieli MOXeT 3aHUMaTh OOJbIIEe BPEMEHH W PECYpPCOB, YeM IS OIHOU
MO/ICITH.

3. UnTepnpernpyemMocTh — aHCAMOIM MOTYT OBITh MEHEE MHTEPIPETHPYEMBIMH,
4eM OTJEIbHBIC MOJIEIH, OCOOCHHO, €CJIM OHU COCTOSIT M3 OOJIBIIIOTO KOJIHYECTBA
KOMITOHEHTOB.

AHcaMONMM TIOKA3bIBAIOT JIYYIIYIO TIPOW3BOJUTEIBHOCTh, TOTOMY YTO OHH
YMEHBIAIOT JHUCTIEPCUI0, CMEIIEHWE WIX W TO H JApyroe. YcpeaHeHue
MPEICKA3aHU Pa3IMYHBIX MOJIETICH YMEHBIIAET YYBCTBUTEIILHOCTh K BRIOpPOCAM H
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mymMy B AaHHbIX. OObeIMHEHUE MO/IENICH, OOYUYCHHBIX Ha PA3HBIX MOAMHOXKECTBAX
JAHHBIX WU C UCTOIB30BAHUEM PA3IUYHBIX aJITOPUTMOB, MOXKET KOMIICHCHPOBATh
HEJIOCTATKH OTACIbHBIX MOJICIICH.

Kputepuu onenuBanus: OTBET JOIKCH COACPKATh ONpPE/ICICHUE, TPEUMYIECTBA
Y HEJIOCTATKH, KOTOPBIC OMMUCAHBI MUHUMYM OJTHUM IPEII0KCHHEM .
Komnerennuu (uaaukaropsl): OTTK-3 (OITK-3.3), OIIK-5(OI1K-5.3)
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3KC]IepTHOe 3aKJII0YeHHue

IIpencraBneHHBI GoHT oleHOUHBIX cpeacTB (naitee — POC) mo gucHuIInHe
«HucneHHple  METOABI B OJKOHOMUYECKMX  pacderax»  COOTBETCTBYET
tpeboBanusim ®I"OC BO.

Ilpennaraemsle (GOPMBI U CPEACTBA TEKYIIETO M IPOMEIKYTOUHOTO KOHTPOJIS
aJeKBaTHBl IeIM M 3aJa4aM peaju3allid OCHOBHOW TpodeccroHaNbHOM
o0pa3oBaTeNbHONM IMPOTPaMMBI IO HAampasieHuio moaroroBku 38.03.05 BusHec-
uH(poOpMaTHKa.

OneHouHble  cpeacTBa Ui TEKyIIETO  KOHTPOJS  yCIIEBAEMOCTH,
IIPOMEXYTOYHOM aTTECTAlMX 10 UTOraM OCBOEHUS AUCIUILUIMHBI IIPEACTABIIEHEl B
IIOJTHOM o0BbeMme.

Buael OLEHOYHBIX CpPEACTB, BKIIOYEHHBIE B IIPEICTABICHHBIA (OH,
OTBEYAIOT OCHOBHBIM IpuHITUIIaM dhopmuposanus ®OC.

Pa3zpaGoTaHHBIII W IpPEACTaBICHHBIM I SKCIEPTH3BI (OHJ OIEHOUHBIX
CPEIICTB PEKOMEHIYETCS K UCIIOIB30BAHUIO B ITPOIECCE MMOATOTOBKU 00yYarOIINXCs
10 yKazaHHOMY HarpasieHuto 38.03.05 buznec-undopmaruka.

[Ipencenarens yueOHO-MeTOAMYECKOMA
xomuccun KpacHomouckoro dhakyinsrera
UHXXCHEPHUH U MEHEKMEeHTa ((uinana) WA/ / Pommonosa O.1O.
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JINCT N3MEeHeHU ! U JOMOJTHEeH il

/o

Bungsl nomnojiHeHnii u
N3MEHEHUH

Jlara 1 HOMep MPOTOKOJIA
3acemanus Kaeapel
(xadeap), Ha KOTOPOM OBLITH
paccMOTPEHBI B 0JI0OPEHBI
W3MEHECHHS U JIOTIOJTHEHHSI

[loxnuce
(¢ pacuugpoBKoii)
3aBenymomiero Kadeapoi
(3aBemyronux Kadeapamn)
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