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1. KOMHeTeHIII/II/I U HHAHKATOPbLI HUX JOCTHXKCHHUSA, IIPOBEpAEMbIC TaHHBIMHA
OLCHOYHBIMH MaTepHaAIaMH

Lenbt0 OCBOCHMSI JUCIUIUIMHEI SIBISIETCS (POPMHUPOBAHKE CIICAYIOMIUX KOMIETCHIIUI:

OIIK-1 Crnocoben npuMmeHsATh (PyHIaMEHTaIbHBIC 3HAHHS, IOJYYCHHBIE B 00JIaCTH
MaTeMaTHYeCKUX W (WJIM) €CTECTBEHHBIX HAayK, W HCIIOJIb30BaTh WX B NPOQecCHOHATHHON
NEeSITETbHOCTH.

OIIK-3 CrmocobeH mnpuMeHATh M MOAM(DUIMPOBATH MAaTEMATUYECKHE MOJEIH IS
peleHus 3a1a4d B 00J1acTH Mpo(eCCUOHAIBHON 1EATEIbHOCTH.

I1K-2 Cnocoben cobupatb, oOpadaThiBaTh U aHATU3UPOBATH JAHHBIC VIS MPOBEACHUS
HAY4YHO-HUCCIIEJOBATEICKUX PabOT B 3aBUCUMOCTH OT NPOOJIEMHOW M NIpeAMETHOH 00JacTH,
CO3/1aBaTh MaTeMaTUYECKYIO MOJIENb UCCIEAYEMOT0 OOBEKTA.

[IK-4 CnocobeH mpoBOAWTH aHAIM3 MPOOJIEMHOW CHUTYyallMd 3aWHTEPECOBAHHBIX JIMII,
pa3pabaTbiBaTh KOHIICIIIIMHM, TEXHUYECKOE 3aJjaHhe Ha pa3paboTKy B pamKax IU(PpPOBOro
IPOEKTa, COIPOBOXKIAATH MEPONIPHUATHS IO BBOAY B SKCIUTYaTALUIO TOTOBBIX PELICHUH.

Pe3ynbraramMu 0cBOEHUS IMCLUIUIMHBI SIBISIFOTCS CIEAYIOIIME MHAUKATOPBI JOCTHIKEHUS
KOMIIETCHIINN:

NOIIK-1.1 JleMoHCTpUpyeT HaBbIKM pabOThl ¢ yuyeOHOW JUTEpaTypol MO OCHOBHBIM
€CTECTBEHHOHAYYHbIM U MaTeMaTHYECKUM JTUCLIUITIIMHAM.

NOIIK-1.2 JIeMOHCTpUpPYET HABBIKM BBIIIOJHEHUS CTAHJAPTHBIX JACWCTBUMN, pElICHUS
TUIIOBBIX 33/1a4 C YYETOM OCHOBHBIX MOHATHH M OOLIMX 3aKOHOMEpHOCTEH, HOpMyIUpyeMbIX B
pamkax 0a30BbIX MaTEMaTHUYECKUX U €CTECTBEHHOHAYYHbIX JUCIUILINH.

NOIIK-1.3 JleMOHCTpHpYeT HAaBBIKM HCIONb30BAHMUSI OCHOBHBIX MOHSTHM, (DAKTOB,
KOHUENINI, NMPUHIMIIOB MaTeMaTUKHU, MH(OPMATUKH M €CTECTBEHHBIX HAyK I pelleHus
IPAaKTUYECKUX 3a/1a4, CBA3aHHBIX C IMPUKJIAJHOW MaTeMaTUKONH U UH()OPMATUKOM.

NOIIK-1.4 JleMoHCTpupyeT IOHUMAHUE U HaBBIKM IPUMEHEHHUS Ha IPaAKTUKE
MaTeMaTHYECKUX MOJENeH M KOMIIBIOTEPHBIX TE€XHOJOTHM sl pelIeHusl MPAKTUYECKUX 3ajad,
BO3HHUKAIOIINX B MPO(HECCHOHATFHON IEATEIbHOCTH

NOIIK-3.1 JleMOHCTpUpYET HaBBIKM IPUMEHEHHs COBPEMEHHOI0 MaTeMaTH4eCKOIo
anmapara JUisl IOCTPOEHMSI aJeKBATHBIX MaTeMaTUYECKUX MOJIEIEH peabHBIX IPOLECCOB,
00BEKTOB U CUCTEM B CBOEH MPEIMETHOM 001acTu.

NOIIK-3.2 JlemoHcTpupyeT yMeHue coOuparb M 00palaThiBaTh CTATUCTHYECKHE,
DKCIEPUMEHTAJIbHbIE, TEOPETHUUECKUE W T.I. JaHHbIE JUISI TIOCTPOEHUS MaTeMaTHYECKHX
MoJieJIeH, pacueToB U KOHKPETHBIX MPAKTUYECKUX BBHIBOIOB.

NOIIK-3.3 JleMOoHCTpUpPYET CIOCOOHOCTh KPUTHUECKU TMEPEOCMBICINBATh HAKOIUIEHHBIN
OMBIT, MOAU(PUIIUPOBATH TPH HEOOXOAMMOCTH BHJ M XapakTep pa3pabarbiBaeMoun
MaTEMaTUYECKON MOJEIIN.

NOIIK-3.4 JleMoHCTpupyeT TOHMMaHUE W yMEHHE TPUMEHATh Ha MpaKTUKE
MaTEMAaTUYECKUE MOJEIM U KOMIIBIOTEPHBIE TEXHOJIOTMH Ul PEIICHUs pPa3In4yHbIX 33134 B
obsacTu mpoecCHOHATIBHON e TETHHOCTH.

NIIK-2.1 OcymectBisieT c6op, 00paboTKy, aHATN3 JaHHBIX B UCCIIEIyEeMON MpeIMeTHON
obmnactu

NIIK-2.2 CriocobGeH CTpoUTh MaTeMaTHYECKyK MOJeNIb UCCIENyeMOro OO0beKTa W/Win
mpoiiecca B 3aBUCUMOCTH OT MPOOJIEMHOM U MIPEAMETHOM 001acTH

NIIK-2.3 OcymiecTBiser NpPOBEACHUE OKCIEPUMEHTOB, BHEIPEHHE pPE3YJIbTaTOB
HCCJIETOBAaHUM B COOTBETCTBUU C YCTAHOBJIEHHBIMH ITOJIHOMOYHUSIMU

NIIK-2.4 CocraBnsier OT4eThl (pa3lieNbl OTYETOB) IO TEME MM IO pe3yjibTaTraM
MIPOBEJICHHBIX HCCIIEA0BaHUN

NIIK-4.1 CnocoOeH mpoBOIUTh aHAJIN3 MPOOJIEMHOIN CUTyalluu 3aMHTEPECOBAHHBIX JIHIL,
ONpeAeNaTh 3aJauyd, KOTOpbleé MOTYT OBbITh pEUIeHbl MaTeMAaTHUYECKUMHU METOJaMH W/WUU
aBTOMaTH3alMel MPOIIECCOB B 3aBUCUMOCTH OT MPEeIMETHOM 00acTu

NIIK-4.2 CnocobGeH  ¢opmanu30BbIBaTh, COIJIACOBBIBATH U JOKYMEHTHUPOBATH
TpeOOBaHUS K CHCTEME U MOJICHCTEME B ITPOOIEMHON 00J1acTH



2. OnleHOYHbIE MaTepUAJIbl TEKYIEro KOHTPOJIS U KPUTEPUH OLleHUBAHUS

DeMEeHTHI TEKYIIETO KOHTPOJIA:
— TECTBHI;
— KOHTpOJIbHas paboTa;

Tect (MOIIK-1.1, UOIIK-3.4, NTIK-2.1)
1. Yewm xapakrepusyercs 3a1ada Kiaccupukanum?
a) PesynpTupyronmii curnan sBiasieTcsi HEMpepbIBHBIM
6) IlpucyrcTByeT cucTeMa BO3HArPaXICHHUH
B) Hcnonw3yercs nndopmanus o MmeTkax
r) Hammumewm oOyuarorield BEIOOpKU
2. Kaxkas mepa He UCTOIb3yeTCsl IPU MOCTPOSHUU JIepeBa pelleHuii-Kiaccupukaropa?
a) DBHTpONHUA
6) R2
B) omuOKa Kinaccudukanm
r) HeogHopoaHocTu JkuHu
3. Kakoii u3 x1accupuKaTopoB CUNTACTCS HAUXYAIIUM ISl IPAKTHYECKOTO
UCIIOJIb30BaHUsA?
a) ¢ AUC=0.75
6) c AUC=0.29
B) Cc AUC=0.44
r) c AUC=0.11
4. Y10 HE OTHOCUTCS K JICHUBOMY OOY4ECHHIO?
a) Huskue 3aTpatbl Ha 00y4YeHHE
0) Bo03M0OXHOCTH 00paOOTKH JTUHEHHO-HEPA3ICTUMBIX KIIACCOB
B) OO0s3aTenbHOe TpeOOBaHUE CTAHIAPTU3AIMH TAHHBIX
r) KommnakTHoe npejacraBieHne MOACITH
5. Jlns Kakoro u3 HHCTPYMEHTOB 00y4EHHUs HTal NPUBEACHUS JTAHHBIX K OJTHOM IIKase
MO’KHO OITyCTUTB?
a) JlepeBbs pemieHus
0) K-Ommxaitmmx coceneit
B) Jlorucruyeckas perpeccus
r) Mertoza onopHBIX BEKTOPOB
6. Kakoe neiictBue B nporecce 00y4eHus: IPUBOIUT B OOLIEM Cilydae K CHUKEHHIO
BEPOSITHOCTH MOJYyYEHHUs CIy4alHbIX 3aBUCUMOCTEN, OTCYTCTBYIOIIMX B F€HEPAILHON
COBOKYITHOCTH?
a) YBenu4eHHE Ynciia YPOBHEU IS IEPEBbEB PEIICHUM
6) VYwmensmenue napamerpa C st SVM
B) YMEHBIIICHHE YUCIa IEPEBbEB B CIIYUaifHOM Jiece
r) YBenuueHHe napamerpa peryispusanuu s JJOTUCTUYECKON perpeccun
7. Kakoit u3 MeTO/10B MAallIMHHOTO O0YUYEHHSI UCTIOIB3YET MAKOPUTAPHOE TOJIOCOBaHME?
a) K-Ommxkaiimmx cocezeit
6) Ilepcentpon
B) MeTo/ ONOPHBIX BEKTOPOB
r) Jlorucruueckas perpeccus
Kiroun: 1 B),2 6),3 B),4r1),5a),60),7a).
Kputepun oneHMBaHHSA: TECT CUYHTACTCS NPOMIECHHBIM, €CIIM OOYYaIOUIMiA OTBETHII
NPaBUIbHO KaK MMHUMYM Ha ITOJIOBHHY BOIIPOCOB.

KonTponbnas padora (MOIIK-1.1, UOIIK-1.2, MOIIK-1.3, UOIIK-1.4, MOIIK-3.1,
HOIIK-3.2, UOIIK-3.3, UOIIK-3.4, UTIK-2.1, UIIK-2.2, UTIK-2.3, UT1K-2.4, UTIK-4.1, UTIK-
4.2)



KontponbHast paboTa COCTOUT U3 2 TEOPETHUECKUX BOIPOCOB U 3 3aad.

[lepeueHb TEOPETUUECKUX BOIPOCOB:

1. Jlns pukcupoBaHHOTO YKMCIIa HAOIIOIEHNH B HA0OpE TaHHBIX BBEACHUE OOJIBIIETO
KOJINYECTBA MEPEMEHHBIX OOBIYHO T€HEPUPYET MOJIEIb, KOTOPAs JIy4Ille TOJXOANUT AJIS TaHHBIX.
B yem MoxkeT 3aKki04aThCs HEAOCTATOK TaKOW CTpAaTErny MOATOHKH MOJENn?

2. JIns puxkcupoBaHHOTO YKciIa HAOIIOACHUH B HAOOPE JaHHBIX BBEACHUE OOJIBIIIETO
KOJIMYECTBA MEPEMEHHBIX OOBIYHO FEHEPUPYET MOJIEINb, KOTOpAs JIydIle MOJXOAUT JUIsl TaHHBIX.
B uem mMoxeT 3akio4aTbCsi HEJOCTaTOK

3. Onumure, Kak B MOJIEIH JIOTUCTUYECKON perpeccuu MpuMeHsieTcs peodpa3oBaHue K
[IEPEMEHHOM OTKJIMKA I [TOJIYy4YEHUs pacipenenaeHus BepostHocteil. [loueMy 310 cunraercs
0osee UHPOPMATUBHBIM IIPECTABICHUEM OTKJIMKA?

4. 3anummre Gopmyisl Juia auBepreniun Kymnboaka-Jleiibnepa mexay 1Byms
JTUCKPETHBIMU (DYHKIMSIMH IJIOTHOCTH BepOsITHOCTH P 1 Q.

5. Cy1iecTByeT HECKOIIBKO MEp, C IOMOIIBI0 KOTOPBIX MOKHO OIIPENEIUTh, KaK
ONTUMAJILHO Pa3eNiuTh aTpuOyTHI B epeBe pemieHui. [lepeuncnure Tpu Hanboee 4acTo
UCTIOJIb3yEMbI€ MEPBI U HAMTUIIUTE X (OPMYJIIBI.

6. Kak onpenensiercst uucio kiacrepo B anropurme K-cpennux?

7. Kak nmpoBepHUTh CTAIIMOHAPHOCTH BPEMEHHOM MOCIE0BATEIIbHOCTU?

8. O0BsACHUTE MPEUMYIIECTBA U HEIOCTATKH METO/I0B OyCTHHTA

9. Kakue MeTpHKH HCTIOB3YIOTCS TIPU O0YYECHUU PErPeCCUOHHBIX MOJIETEH?

10. Kak paGoTaer alnropuTm OLIEHKH BaKHOCTHU HA OCHOBE MEPECTAHOBOK?

11. Kak Berumcasgrorcs 3HaueHws Illermm mig 3amadm, CBSI3aHHOM C TaOJIMYHBIMH
HabopaMu JaHHBIX?

12. YTo Takoe HenapaMeTpuIeCKuil aropurm?

13. B uéMm pazHuIia Mexay olMOKaMu MepBOT0 U BTOPOTro poja?

14. Yro takoe onopHslie BekTopa B SVM?

15. MeToabl ITOMCKa aHOMAJIHI

16. MoxHo 11 ucnosib3oBath PCA /i1 yMEHBIIICHUST Pa3MEPHOCTH HEJIMHEHHOT0 Habopa
JAHHBIX CO MHOTUMH NEPEMEHHBIMU?

17. Ectb 11 Kakue-1100 BEpOSTHOCTHBIE pe3yabTaThl 0T SVM?

18. B kakux MHOTOYHMCIEHHBIX CIy4yasX MOJEIH MAIIMHHOTO OOYy4YeHHs BBI3BIBAIOT
Henoo0yueHue?

19. B kakux choyyasx MOJAEIM  MAIIMHHOIO OOydeHHs MOTYT  OKa3aThCs
nepeoO0y4eHHbIMU ?

20. M0’HO 71 UCHOIb30BATh JIOTUCTUYECKYIO PETPECCHIO JUIsI OoJiee YeM ABYX KJIacCOB?

21. KakoBo onpenenenne npunnumna [Tapero?

22. Y10 NMEHHO O3HaYaeT SAEPHBII TPIOK?

23. VnydmmmT nu nepekyiaccupuKalys KaTeropuajbHbIX MEPEMEHHBIX B HENpPEpbIBHbIC
IIEPEMEHHBIE IPOTHOCTUYECKYIO MOJEIND?

24. Kakue crTpaTerud BbIOOpa TPU3HAKOB JIOCTYNHBI JUIsl BBIOOpa IMOAXOMSIINX
NEepEeMEHHBIX JJIs CO3AaHUs dPPEKTUBHBIX MOJIeNIel MPOTHO3UPOBAHUSA?

25. Yrto penmath, ecnu HAaOOp MAHHBIX COACPXKUT MepeMeHHbie ¢ Oosnee dem 30%
IPOINYLIEHHBIX 3HAYEHUI?

26. Uto oTyiMyaeT 3aja4u aHajln3a BPEMEHHBIX PAJIOB OT APYTUX 3a/a4d perpeccuun’?

27. Yrto Takoe nepekpecTHas MpoBepKa U Kak oHa paboTaer?

28. B ueM pa3HuIia MeX1y COOCTBEHHBIMU BEKTOPAMH M COOCTBEHHBIMU 3HAUYCHUSIMH?

29. Tlepeuncnute KpUTEPUH MepeoOyUeHHs U HET0OOYUEHusI.

30. Kakue cTtpareruu ucmoib3yrorcs A (opMupoBaHHs BbIOOpoK? B ueM rimaBHOE
PEUMYIIECTBO KaX10M CTpaTerun?

31. Yto o3HaYaeT HATMYME BHICOKUX M HU3KHUX P-3HAYCHUN?

32. Kakue xapakrepucTUKu Mozenu nokaspiBaeT ROC-kpuBas?



33. YkaxuTe pazHUIly MeXIy nepekpectHoil nposepkoit K-fold u crpatuduunpoBanHoit
MEPEKPECTHON TPOBEPKOM.

34. Ecnu y Hac ecth aHcaMOub 13 K 00y4eHHBIX Mojeneil 1 OmMOKH HEKOPPETUPOBAHBI,
TO IyTeM UX yCPEIHEHUs CpelHss omunoKa Moenu ymenbinaercs B K pas unu ner?

35. BepHo nm BbICKa3biBaHME: TOYHOCTH 000OIIEHUS aHCAMONsl yBETUYMBACTCS C
KOJIMYECTBOM XOPOILIO OOYYEHHBIX MOJIEIIEH, U3 KOTOPBIX OH COCTOUT?

36. BepHo nu BbickaszpiBanue: OO0ydyeHne aHcaMOJIsl €MHOM MOHOJIMTHOM apXUTEKTYpPbI
OPUBOJUT K CHIDKCHHIO pa3HoOOpa3usi Mojesield U, BO3MOXKHO, CHUXEHHIO TOYHOCTHU
IPOTHO3UPOBAHUS MOJIENN?

37. Uto Takoe rpaHulla MPUHITUS PEIICHUs?

38. HcrtunHo 5u BbIcKa3piBaHue: “‘MaeanbHbIl aHCAMOJIb COCTOMT M3 MaKCHMAJIbHO
KOPPEKTHBIX KJIACCU(PUKATOPOB, Pa3IUYAIONINXCS MEXTY coO0i™?

39. IIpu O3rruHre MBI HOBTOPHO BBIOMpaeM o0Oydaronmii Habop ¢ TOBTOPAMH, U TOITOMY
9TO MOXET MPHUBECTH K TOMY, YTO HEKOTOPBIE SK3EMILIAPBI OYIyT MpeicTaBiIeHbl MHOTO pa3, a
npyrue — He OynyT npeacTaBieHsl BooOiie. MICTHHHO 1 3TO BhICKa3bIBaHHE?

40. Kak Bb10path k B anroputme KNN?

[Tpumeps! 3a1ay:

HOIIK-1.1, UOIIK-1.2, UOIIK-1.3, UOIIK-1.4, UOIIK-3.1, MOIIK-3.2, UOIIK-3.3,
HOIIK-3.4, UTIK-2.1, UTIK-2.2, UTIK-2.3, UTIK-2.4, UT1K-4.1, UT1K-4.2

3amaua 1

Jiis knacca B Haiitu 3HaYeHue crienuGUIHOCTH
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3amaua 2 (UI1K-3.3)
3anucaTh 3HAUEHHs] MATPUIBI HETOYHOCTEH Ui Kiaccudukaropa, MPUBEICHHOTO Ha

pHUCYHKE
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3amaua 3 (UI1K-3.3)
ITo puBeICHHBIM HIKE JaHHBIM pacCUnuTaTh HHIACKC J[aHHA

d(ci. cj) }

MaX e (1...c} diam(cy)

D = min; je(1..c},i#j { (10)

d — mexknactepHoe pacctosinne: d(c;, ¢j) = Minxee, yee||x — ||
diam(c;) — pnametp knactepa: diam(c;) = maxy yec |[x — ¥/
JNannsie knacrepusaruu: Kinacrep 1: toukn A, B, C, kiacrep 2: touku D, E, F.
Paccrostaus mexay Toukamu: AB=2, AC=3, AD=5, AE=6, AF=5, BC=2, BD=6, BE=9, BF=4,
CD=7, CE=8, CF=7, DE=2, DF=1, EF=4

Kpurepun onennBanus:

Pe3ynbraTthl KOHTPOJILHON pabOTHI OMPENETSIOTCS OIEHKAMH «OTJIHMYHO», «XOPOIIOY,
«yJIOBJIETBOPUTEIBHOY, HEYIOBJIETBOPUTEIHHOY.

OneHKka «OTJIIMYHO» BBICTABISIETCS, €CIM JaHbl TPAaBWIBHBIE OTBETHI Ha BCE
TEOpPETUYECKHE BOMPOCH] U BCE 3a/1aul PELIeHbI €3 OUIHO0K.

O1eHKa «XOpOII0» BHICTABISIETCS, €CITM KOPPEKTHBIE OTBETHI JIaHBI HA OOJBIIYIO YaCTh
BONPOCOB, HO OBLIM OTMEYEHbl HEYBEPEHHOCTb B OTBEeT€ M HHGpOpMauus NpeicTaBieHa
(dbparMeHTapHO, TaKXKe 3a/1a4i ObLIN PEIICHbI MPABIIIBHO ¢ HEOOJIBITUMHU 3aMEUaHUSIMHU.

OmneHka «yJOBIETBOPUTEIBHO» BBICTABISETCS, €CJIM JaHbl NPAaBUIIbHbIE OTBETHl Ha
MOJIOBUHY TEOPETHUECKHUE BOIIPOCHI U OJIHA U3 33]a4 pellieHa C HErpyooi omnoOKoil.

O1eHKa «HEyIOBJIETBOPUTEIBLHO» BBICTABISAETCS, €CIIM KOPPEKTHbIE OTBETOB MEHBIIIE
IIOJIOBHHBI U 3a1a4U ObLIN PECIICHBI HEITPABUIIBHO.

3. OneHo4YHbIe MaTepHaIbl HTOTOBOI0 KOHTPOJISI (IPOMEKYTOUYHOM aTTecTauun) 1
KpUTEepHUH OlleHUBAHUS

DK3aMEHAI[MOHHBIN OUJIET COCTOUT U3 TPEX YacCTEH.

[lepBast wacTh mpexacraBisieT cobol TecT u3 5 BompocoB, mnposepsomux MYK-1.1.
OTBeTbI Ha BONIPOCHI EPBOI YaCTH AAIOTCS MYTEM BBHIOOpA U3 CIIMCKA MPEIOKEHHBIX.

Bropas wacte comepxut oauH Borpoc, mposepstommii MOIIK-2.2. OtBer Ha Bompoc
BTOPOM YacCTH JJaeTcsi B pa3BepHyTOH popme.

Tpetbs vacth comepxut 2 Bompoca, nposepsomux UIIK-3.3 u odopmiennsie B Buze
IPAaKTHYECKUX 3a1ad. OTBETHI HAa BONPOCHI TPEThEH YacTH MPEANONArarT pelleHue 3anad U
KpPaTKYyI0 HHTEPIPETALIMIO MTOJIyY€HHBIX PE3yIbTaTOB.



IlepeueHp TEOPETUUECKUX BOIPOCOB:

1. Jlns pukcupoBaHHOTO YKCIIa HAOIIOIEHNH B HA0OpE TaHHBIX BBEACHUE OOIBIIETO
KOJINYECTBA MIEPEMEHHBIX OOBIYHO T€HEPUPYET MOJIEIb, KOTOpAsl Jy4Ille MOAXOAUT JUIsl JAaHHBIX.
B 1ueM MoXeT 3aKir04aThCsl HEIOCTATOK TaKOM CTpaTeruy MOATOHKH MoJenn?

2. JIns puxkcupoBaHHOTO YKciIa HAOIIOACHUH B HAOOPE JaHHBIX BBEACHUE OOJIBIIIETO
KOJINYECTBA MIEPEMEHHBIX OOBIYHO F€HEPUPYET MOJIEIIb, KOTOpAas JIyyllle TIOJXOAUT JUIs JaHHbIX.
B uem moxeT 3aKio4aTbcst HEJOCTaTOK

3. Onuimre, Kak B MOZAEIH JIOTUCTUYECKOH perpeccuu NpuMeHsieTcs: Ipeoodpa3oBaHue K
[IEPEMEHHOM OTKJIMKA IS [TOJIYy4YEHUs pacipenenaeHus sepostHocteil. [louemy 310 cunraercs
6osee THPOPMATUBHBIM IPEACTABICHUEM OTKIMKA?

4. 3anmummre Gopmyisl Juia auBepreniun Kynboaka-Jleitbnepa Mexay 1Byms
JUCKPETHBIMU (PYHKIUSAMM IUIOTHOCTH BeposiTHOCTH P u Q.

5. Cy1iecTByeT HECKOIIBKO MEp, C IOMOIIBI0 KOTOPBIX MOKHO OIIPENEIUTh, KaK
ONTUMAJILHO Pa3/IeNUTh aTpHOyTHl B iepeBe pemieHuil. [lepeunciaure Tpu Hanbosee 4acTo
UCTIOJIb3YEMbIE MEPBI 1 HAMTUIIUTE UX (POPMYIIBL.

6. Kak onpenensercs uucio kiactepos B anropurme K-cpeannx?

7. Kak mpoBepuTh CTAIIMOHAPHOCTH BPEMEHHOM MOCIIE0BATEIBHOCTU?

8. O0BsICHUTE MPEUMYILECTBA U HEIOCTATKU METOJI0B OyCTHHTra

9. Kakue MeTpHuKH HCIOB3YIOTCS TIPU O0YYEHHUN PEerpeCCHOHHBIX MOJIEIEH?

10. Kak paGoTaeT aJirOpuT™M OIEHKH BaYKHOCTH Ha OCHOBE TMIEPECTAaHOBOK?

11. Kak Berumcasgrorcs 3HaueHws Illermm mig 3amadm, CBSI3aHHOM C TaOJIMYHBIMH
HaOopaMH JaHHbBIX?

12. Yto Takoe HenmapaMeTpuIeCKuil aropurm?

13. B uém pa3HuLia MeKay OLIMOKaMu EPBOrO U BTOPOIo poja?

14. Yro takoe onopHslie BekTopa B SVM?

15. MeToabl ITOMCKa aHOMAJIHI

16. MoxHo 11 ucnosib3oBath PCA /i1 yMEHBIIICHUST Pa3MEPHOCTH HEJIMHEHHOT0 Habopa
JTAHHBIX CO MHOT'MMH IIEPEMEHHBIMU?

17. Ectb 11 Kakue-1100 BEpOSTHOCTHBIE pe3yabTaThl oT SVM?

18. B kakux MHOTOYHMCIEHHBIX CIy4asX MOJAEIN MAIIMHHOTO OOY4YeHMs BBI3BIBAIOT
Henoo0yueHue?

19. B kakux choyyasx MOJAEIM  MAIIMHHOIO OOydeHHsT MOTYT  OKa3aThCs
nepeoO0y4eHHbIMU ?

20. M0HO 71 UCHOIb30BATh JIOTUCTUYECKYIO PETPECCHIO [T Oojiee YeM ABYX KJIacCOB?

21. KakoBo onpenenenne npunnumna [Tapero?

22. YT0o NMEHHO O3HaYaeT s1IEPHbIN TPIOK?

23. VnydmmT nu nepekyaccupuKalys KaTeropualbHbIX MEPEMEHHBIX B HENpPEpBhIBHbIC
IIEPEMEHHBIE IPOTHOCTUYECKYIO MOJEIND?

24. Kakue crTpaTeruud BbIOOpa MPU3HAKOB JIOCTYNHBI JUIsl BBIOOpa MOAXOMSIINX
NEPEeMEHHBIX JJIs CO3JaHUs YPPEKTUBHBIX MOJIENIEH POTHO3ZUPOBAHUS?

25. Yrto penath, ecnu HAOOp MAHHBIX COACPXKUT MepeMeHHble ¢ Oosnee dem 30%
IIPOIYLIEHHBIX 3HAYEHUN?

26. Yo oTiiMyaeT 3a/layM aHaJIn3a BPEMEHHBIX Ps/I0B OT APYTUX 3aja4 perpeccun’?

27. Yrto Takoe nepekpecTHas MpoBepKa U Kak oHa paboTaer?

28. B ueM pa3HuIla MEXTy COOCTBEHHBIMU BEKTOPAMH U COOCTBEHHBIMHU 3HAYCHUSMHU?

29. Tlepeuncnute KpUTEPUH MEPeoOyUEHHs U HET0OOYUEHUSI.

30. Kakue ctpareruu ucmoib3yrorcs A (opMmupoBaHHs BbIOOpoK? B ueM riaBHOE
IIPEUMYIIIECTBO KaX10M CTpaTerun?

31. YUTto 03HayaeT HaJM4YMEe BBICOKUX U HU3KHUX P-3HAYEHUI?

32. Kakue xapakrepucTuku Mozenu nokaspiBaeT ROC-kpuBas?

33. VkaxuTe pa3zHHIly Mexay nepekpectHoi nposepkoil K-fold u crpatuduimpoBanHoii
[IEPEKPECTHOM MPOBEPKOM.



34. Ecniu y Hac ecth aHcaMOub U3 K 00y4eHHBIX MoJeneil 1 onMOKH HEKOPPETHUPOBAaHBI,
TO IyTEM UX yCpPEeIHEHUs CpelHss omunbka Moenu ymensiaercs B K pa3 unu Her?

35. BepHo nm BbIcKa3biBaHME: TOYHOCTH 00O0OIIEHUS aHCAMONsl yBEITUYMBACTCS C
KOJIMYECTBOM XOPOILIO OOYYEHHBIX MOJEIIEH, U3 KOTOPBIX OH COCTOUT?

36. BepHo nu BbickaszbiBanue: OOydyeHue ancamOIIsl €IMHOM MOHOJUTHOW apXUTEKTYPHI
OPUBOJUT K CHIDKEHHUIO pa3HoOOpasus Mojesneld U, BO3MOXKHO, CHUXEHHIO TOYHOCTH
IPOTHO3UPOBAHUS MOJIENN?

37. Uto Takoe rpaHulla MPUHITUS PEIIeHUs?

38. HcrtunHo 5n BbIcKa3piBaHue: “‘MaeanbHbIii aHCAMOJIb COCTOMT M3 MAaKCHMAJIbHO
KOPPEKTHBIX KJIACCU(PUKATOPOB, Pa3INYAIONTUXCS MEXTY cCOO0H”?

39. IIpu O3rruHre MBI HOBTOPHO BBIOMpaeM oOydaronuii Habop ¢ TOBTOPAMH, U TOITOMY
3TO MOXKET MPHUBECTH K TOMY, YTO HEKOTOPBIE IK3EMIUIAPBI OyIyT MpeiCcTaBiIeHbl MHOTO pa3, a
npyrue — He OynyT npeacTaBieHsl BooOiie. MICTHHHO 1 3TO BhICKa3bIBaHHE?

40. Kak Bb10path k B anroputme KNN?

[Tpumepsl 3aaau:
3amava 1 (UI1K-3.3)
Jnsa knacca B naiitu 3Hauenue cneunduynoctu

[Ipenckazannas meTka
A B C
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3amaua 2 (UI1K-3.3)
3anucaTh 3HAUCHHs] MATPUIIBI HETOYHOCTEHW Ui Kiaccudukaropa, NMPUBEIACHHOTO Ha
pHUCYHKE
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3amaua 3 (UI1K-3.3)
I[To mpuBeCHHBIM HUXKE JaHHBIM PacCUUTaTh HHAECKC /laHHa



e d(C,‘. C_,')
D= min; je(1...c},i#j {maxkg{l-v-c} dp'am(Ck) (10)

d — mexknactepHoe pacctosinne: d(c;, ¢j) = Minxee, yee||x — ||
diam(c;) — pnametp knactepa: diam(c;) = maxy yec |[x — ¥/

Hanneie knactepu3anuu: Kmactep 1: touku A, B, C, xmacrep 2: toukm D, E, F.
Paccrostaus mexay Toukamu: AB=2, AC=3, AD=5, AE=6, AF=5, BC=2, BD=6, BE=9, BF=4,
CD=7, CE=8, CF=7, DE=2, DF=1, EF=4

Kpurepuu onienuBanus:

Pesynmprarel  3K3amMeHa  ONPENENSAIOTCS  OICHKAMH  «OTJIMYHO»,  «XOPOIIO»,
«YIOBIIETBOPUTEIBHOY, «HECYIOBIECTBOPUTEIBHOY.

OneHka «OTJIMYHO» BBICTABISCTCSA, €CIM JIaHBl MpPaBUJIBHBIE OTBETHI Ha BCE
TEOPETUYECKHE BOIIPOCKHI U BCE 33JIa4H PEIICHBI 0€3 OIMOOK.

Or1eHKa «XOPOII0» BBICTABIISCTCS, €CIIM KOPPEKTHBIE OTBETHI JaHbI Ha OOJIBIIYIO YacTh
BOIIPOCOB, HO OBUIM OTMEUEHBI HEYBEPEHHOCTh B OTBETE M HHQOpPMANHs MpeAcTaBlIeHA
(dbparMeHTapHO, TaKXKe 3a/1a4i OBLIN PElICHbI MPABIIIBHO ¢ HEOOJBITUMHU 3aMEUaHUSIMHU.

OrneHka «yJOBJIICTBOPHUTEIHLHO» BBICTABIIACTCS, €CIM JAaHBI IPABWIBHBIE OTBETHl Ha
MOJIOBUHY TEOPETHUECKHUE BOIIPOCHI U OJIHA U3 33a]a4 pellieHa C HerpyOoil OlIMOKOMA.

OrneHka «HEYIOBICTBOPUTEIIBHO» BBICTABISICTCS, ©CIM KOPPEKTHBIC OTBETOB MEHBIIIE
TTOJIOBHHBI U 33]1a4¥ OBLIM pelIeHbI HEMPABHIBHO.

4. OueHo4yHbIe MaTepuaJibl I NMPOBEPKH 0CTATOYHBIX 3HAHMH
(chopMUPOBAHHOCTH KOMIIETEHIIHIA)

Tect
1. Kakoil y3en nepeBa sBisieTcs Hauboiee OAHOPOIHBIM?
a) C surponueit =0.4
06) C surponmeit =0.1
B) C sutponueii =0.6
r) C surponueit =0.8
2. Kakoii 13 MeTO/I0B HCIOIB3yeT ONTHMH3AIMOHHYIO 33a4y MaKCUMH3AIUN PACCTOSHUS
MEX/y TUIIEPIIIIOCKOCTBIO U CAMBIMM OJIM3KMMHU K HEM TPEeHUPOBOYHBIMU 0Opa3iamu?
a) Jlorucruueckas perpeccus
6) CmyyaiiHblii 1ec
B) SVM
r) K-Ommwxkaitmmx coceneit
3. Kakoii u3 x1accupuKaTopoB CUUTACTCS HAWITYUIITUM JUTSI JATbHEHIIIETO MPaKTHYECKOTO
WCIIOJIb30BaHuUs?
a) ¢ AUC=0.07
6) ¢ AUC=0.37
B) ¢ AUC=0.64
r) ¢AUC=0.76
4. Yto xapakTepu3yeT KauecTBEHHOe 00ydeHune?
a) BbIcokoe cMerieHne 1 BbICOKas AUCHIEPCUs
0) Bricokoe cMmeneHne U HU3Kas JUCTICPCUs
B) Huskoe cmenieHne u BbICOKas AUCTIEPCUs
r) Hwuskoe cMmenienne u HU3Kas TUCTIEPCHS
5. Yem xapaktepusyeTcs 3a/1aua perpeccuu?
a) Breimonnsercsa 6e3 yuutens
6) OO6paboTKa TONBKO AJIS YUCIOBBIX TPU3HAKOB
B) TpebOyer npenBapuTenbHOM KilacTepU3aAIMK TaHHBIX
r) PesynbTupyrommii CUrHan siBsieTCs HepepbIBHBIM



10.

11.

12.

13.

VYuuteiBas 3Ha4eHus olleHKH CuityaTa, Kakoe pa3OueHHne npearnouTuTeNbHee (B CKoOKax
naHbl 3HaueHust CuityaTa Ui 00bEeKTa KaX10ro KilacTepa):
a) Kmacrep A (0.8, 0.7, 0.7, 0.4), Kinactep B (0.9, 0.7, 0.2), Knactep C (0.9, 0.3, 0.4)
6) Kiacrep A (0.8, 0.6, 0.5, 0.5), Kitactep B (0.8, 0.6, 0.1), Kimacrep C (0.8, 0.7, 0.1)
B) Kiactep A (0.8, 0.7, 0.6, 0.5), Kimacrep B (0.8, 0.6, 0.6, 0.5, 0.4, 0.3)
r) Kiacrep A (0.8, 0.6, 0.6, 0.6, 0.5), Knacrep B (0.7, 0.5, 0.5, 0.4, 0.3)
B kakom ciyuae kpaiiHe peKOMEHIyeTCsl UCTIO0NIb30BaTh K-0104Hy0 epeKpecTHyIO
poBepKyY?
a) HecOamaHcupoBaHHOCTH BBIOOPKH
6) Hcnonp3oBaHue MOZEIH ¢ OOIBIINM YUCIOM IapaMEeTPOB
B) Maublif 06eM BEIOOPKH
r) bosbiioe yncio kiaaccoB B BEIOOPKE
Kakum Hanbonee cymecTBeHHBIM HetoctaTkoM obmanaer anroputv DBSCAN no
CPaBHEHMIO C APYTUMH aJIrOpUTMAMU KJIacTepU3aLUU
a) TpeOoBaHue HOpMAIM3ALUU TAHHBIX MIEPE MPOLETYPON O0yUCHHS
6) Heo0xoauMoCTh 4ETKOI0 3a/1aHus JKEJIaeMOr0 YHUCia KJIaCcTepPOB
B) JlnurenbHas nponeaypa
r) HeBo3MoOXHOCTB MOTy4eHUs KilacTepa MpOU3BOIbHOMN (popMBI
Kakoe yTBepxeHue j10KH0?
a) Kpurepuit SSE onennBaeT KOMITaKTHOCTh
6) Kpurepuii SSE 3aBucur uncna kiacrepos
B) Kpurepuit SSE He noaxoaur i anropurma njioTHOCTHON KilacTepU3aluu
r) Kpurepuit SSE yuutsiBaeT oTnenuMoctsb
Kakas meTpuka HCIoib3yeTcst Ipu pelIeHuy 3a/1a4i perpeccuu?
a) TPR
6) UyBCTBUTEIHHOCTH
B) Koaddunuenrt nerepmunanmun
r) Bepnoctb
Kakum Hanbonee CcymecTBeHHBIM HeIOCTaTKOM obmanaet anroputM K-cpeqnux mo
CPaBHEHMIO C APYTUMH aJITOPUTMAMU KJIacTepU3aluu?
a) TpeboBaHue HOpMaAIM3AlMK JaHHBIX epe MPOLEypoi 00yUeHUs
6) Heo0xoanMocTh HEOJHOKPATHOTO Mepe3anycka i NOJyYeHUs: ONTUMAIbLHOTO
peteHwst
B) BolunciurenbHas ClOXKHOCTh
r) HeBo3MOXXHOCTbH MOy4eHHUs KJIacTepa MPOU3BOJIBLHOU (POPMBI
[Touemy kmacTepuzalusi OTHOCUTCS Y K 3a/1aue o0y4deHHs 0e3 yuuTens
a) HE HCIOJIb3YIOTCS METKH KJlacca B Ipoliecce o0yueHus
6) IIpouenypa o0ydeHHss KOHTPOIUPYETCS HACTPOMKAMHM MOJIb30BATENSA
B) He ucnonb3yercs oneHka n3MEeHEHHs TapaMeTPOB MOJIENH B TIPOIIECCe 00yIeHUs
r) Ilomb3oBaTenb BEIOMpAET KeIaeMOe YUCIIO KJIaCTEPOB
Kakoe 13 pa3duenuii BIOEpPET aITOPUTM OCTPOSHHS CIIEIYIONIETO YPOBHS JiepeBa?



A) Class 1: 50 B) Class 1: 50
Class 2: 50 Class 2: 50
Class 1: 2 Class 1: 48 Class 1: 7 Class 1: 43
Class 2: 23 Class 2: 27 Class 2: 39 Class 2: 11
C) Class 1: 50 D) Class 1: 50
Class 2: 50 Class 2: 50
Class 1: 7 Class 1: 43 Class 1: 18 Class 1: 32
Class 2: 47 Class 2: 3 Class 2: 14 Class 2: 36

Kinroun: 16),28),3a),41),51),64a),78),8B),9T1),108B), 11 1), 12 2), 13 a).

[Tpumep 3anau
3anava 1 (UI1K-3.3)
Jns kimacca C Havitu 3HaueHue TNR

[Ipenckazannas meTka
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3amaua 3 (UI1K-3.3)
I[To mpuBeCHHBIM HUXE JaHHBIM PacCUUTaTh HHACKC /laHHa



d(ci. ) } (10)

D — 4 .. . .
m’nl‘jc{l-.-c}-f?é] { maxk({l-'-c} d"am(ck)

d — mexknactepHoe pacctosinne: d(c;, ¢j) = Minxee, yee||x — ||
diam(c;) — pnametp knactepa: diam(c;) = maxy yec |[x — ¥/
JHannsie knactepusanuu: Kinacrep 1: toukun A, B, C, kiacrep 2: touku D, E, F.
Paccrostaus mexxny Toukamu: AB=1, AC=5, AD=6, AE=8, AF=5, BC=4, BD=3, BE=7, BF=2,
CD=4, CE=8, CF=6, DE=3, DF=4, EF=3

Teopernueckue BOpocskI:

1. Ins pukcupoBanHOTO Yncia HaOII0AeHUH B HAOOPE JAHHBIX BBEICHUE OOJIBIIETO
KOJINYECTBA MIEPEMEHHBIX O0BIYHO I€HEPUPYET MOJIEIIb, KOTOpAas JIy4llle OJXOAUT s JaHHbIX.
B yem MokeT 3aKitoyaThes HEIOCTATOK TAaKOM CTPAaTErnu MOATOHKH MOJIEN?

2. J1ns puKCUpOBaHHOTO YMCIa HAOIOICHU B HA00OpE TaHHBIX BBEJACHUE OOJIBIIIETO
KOJINYECTBA MIEPEMEHHBIX OOBIYHO T€HEPUPYET MOJIEIb, KOTOpAs JIy4llle TOJXOAUT JIIs TaHHBIX.
B 1yeM MoXeT 3aKir04aThcsl Hel0CTaTOK

3. Onummre, Kak B MOAEIH JIOTUCTUIECKON perpeccuu MPUMEHSETCs IpeoOpa3oBaHme K
HEPEeMEHHOM OTKIIMKA IS IOTY4EHUs pacnpeseieHus BeposTHocTel. [loueMy 310 cunTtaercs
6oiee MHPOPMATUBHBIM IPEACTABICHUEM OTKIHKA?

4. 3anumure Gopmyisl Juia auBepreniun Kynp6aka-Jleiibnepa mexay 1Byms
JUCKPETHBIMU (PYHKITUSIMH TUIOTHOCTH BeposiTHOCTH P 1 Q.

5. Cy1ecTByeT HECKOJIBKO MEp, C MOMOLIbI0 KOTOPBIX MOXKHO OIPEIEIUTh, KaK
ONTUMAJIBHO Pa3esiuTh aTpuOyTHI B epeBe pemieHuid. [lepeunciure Tpu Hanboliee 4acto
UCIIOJIb3yeMble MEPBI U HAMUIINUTE UX (POPMYJIBL.

6. Kak onpenensercs uucio kinactepo B anropurme K-cpeannx?

7. Kak npoBepuTh CTallMOHAPHOCTh BPEMEHHOM MOCIIE€0BATEILHOCTH?

8. O0BsCHUTE TIPEUMYIIECTBA M HEOCTATKH METOJIOB OYCTHHTA

9. Kakue MeTpHuKH HCHOJB3YIOTCS IIPU O0YYEHUN PEerpeCCUOHHbBIX MOJeIIei?

10. Kak paGoTaeT airoput™ OILIEHKH BaXXHOCTH Ha OCHOBE TIEPECTAHOBOK?

11. Kak Bbrumcisitores 3HaueHus Lllemum [uig 3amauM, CBA3aHHOM ¢ TaOIMYHBIMU
HabopaMM JaHHBIX?

12. Yro Takoe HenapaMeTpUIECKUHN allrOpUTM?

13. B uéMm pa3Huiia Mexay onmoKkaMu MepBoro U BTOporo pojaa?

14. Yro Takoe onopHsle BekTopa B SVM?

15. Metonl moncka aHoOMaInd

16. MosxHo nu ucnosnb3oBaTh PCA 1711 yMeHbIIEHUsS pa3MEPHOCTH HEJIMHEeHHOro Habopa
JTAHHBIX CO MHOTHMH TIEPEMEHHBIMHU ?

17. Ectb 111 Kakue-1100 BEpOATHOCTHBIE pe3yabTaTbl oT SVM?

18. B kakux MHOTOYHMCICHHBIX CIy4asX MOJETH MAaIIMHHOTO OOYYEHHS BBI3BIBAIOT
Heoo0y4deHue?

19. B kakux choy4asx MOJAEIH MAIIMHHOTO OOYyYeHHS MOTYT  OKa3aThCs
nepeoOy4eHHbIMU?

20. MOHO JI1 UCTIOIB30BATh JIOTUCTHYECKYIO PETPECCHIO [T 00JIee YeM ABYX KIIACCOB?

21. KakoBo onpenenenuie npunnumna [lapero?

22. Y10 MMEHHO O3HAYaeT SACPHBIN TPIOK?

23. Yay4muT au nepekjaccuuKkanus KaTeropualbHBIX MEPEMEHHBIX B HEMpPEephIBHbIC
NIEpEMEHHBIE TPOrHOCTHYECKYIO MOJIENb?

24. Kakume crparernd BbIOOpa TNPU3HAKOB JOCTYNHBI JUIS BBIOOpa MOJXOASIIMX
MIEPEMEHHBIX ISl CO3aHUs d(PPEKTHBHBIX MOJIENIEH TIPOTHOZUPOBAHUS?

25. Yrto penatb, eciu HaOOp JaHHBIX COJECPXKHUT MepeMeHHble ¢ Oosee ueM 30%
MPOMYILIEHHBIX 3HAYCHUN?

26. Uro oTiIMYaeT 33/1a4M aHAJIN3a BPEMEHHBIX PS/IOB OT JIPYTUX 3a/1a4 Perpeccuu?

27. Yrto Takoe mepeKkpecTHasi IpoBepKa M Kak oHa paboTtaet?



28. B uem pa3HuIia Mexy COOCTBEHHBIMH BEKTOPAMHU M COOCTBEHHBIMU 3HAUCHUSIMU?

29. [lepeunciure KpuTepuu repeoOyIeHHS U HEA00OyICHUSI.

30. Kakue crpateruu ucnoib3yrorcs ais (opmupoBaHus BHIOOpPOK? B uem riaBHOe
MPEUMYIIECTBO KaXKI0M cTpaTeruu’?

31. Yto o3HayaeT HAJIMYME BHICOKUX M HU3KHUX P-3HAYCHUMN?

32. Kakue xapakTepucTiuku Mojienu nokaspiBaeT ROC-kpuBas?

33. YkaxuTe pazHUIly MeXIy nepekpectHoil nposepkoit K-fold u crpatuduunpoBanHoit
MEPEKPECTHON TPOBEPKOM.

34. Ecnu y Hac ecth aHcaMOub u3 K 00y4eHHBIX Mojeneil 1 OmMOKH HEKOPPETUPOBAHBI,
TO IyTeM UX yCpPEeIHEHUs CpeaHsis omnOKa Moienu ymenbinaercs B K pas uinm ner?

35. BepHo nm BbIcKa3biBaHME: TOYHOCTH 000OIIEHUS aHCAMONs YBETUYMBACTCS C
KOJIMYECTBOM XOPOILIO OOYYEHHBIX MOJENEH, U3 KOTOPBIX OH COCTOUT?

36. BepHo nu BbickaszbiBanue: OOydyeHue ancamOIIsl €MHOW MOHOJIUTHOW apXUTEKTYPHI
OPUBOIUT K CHIDKEHHUIO pa3HoOOpa3usi Mojeneld H, BO3MOXKHO, CHIKEHHUIO TOYHOCTU
IIPOrHO3MPOBAHUS MOJENIN?

37. Uto Takoe rpaHulla MPUHITUS PEIICHUs?

38. UcrtunHo nm BbICKa3biBaHUWE: “‘MneallbHBIN aHCaMOJb COCTOMT M3 MaKCHUMAJIbHO
KOPPEKTHBIX KIACCH(PUKATOPOB, PA3INYAIOIINXCSI MEXKIY CO00i”?

39. IIpu O>rruHre MBI TOBTOPHO BEIOMpaeM o0ydaronuii Habop ¢ TOBTOPAaMH, U TOITOMY
3TO MOXET MPHUBECTH K TOMY, YTO HEKOTOPBIE SK3EMILIAPBI OyayT MpencTaBIeHbl MHOTO pa3, a
Ipyrue — He OyayT npejcTaBiieHbl BooO1e. ICTHHHO 7 3TO BhICKa3bIBaHKE?

40. Kak Bb10path k B anroputme KNN?

HNudopmanus o pa3padoTunkax

AxcénoB Cepreit BrnagumupoBuy, KaHIUAAT TEXHUYECKMX HayK, IOLEHT Kaderpsl
TEOPETUYECKUX OCHOB MH(pOpMaTHKH, WHCTUTYT NMpUKIAAHON MaTeMaTWKU U KOMIIbIOTEPHBIX
Hayk, HanmonanbHbIi HccnenoBaTeslbckuil TOMCKHN roCyapCTBEHHBIM YHUBEPCUTET



