Loginom Silver Kit

e Bepcus: 3.1.2
¢ [IpoBepeHo: Bce penakuum Loginom 7.1.5

Bubnunoteka Loginom Silver Kit nognepxusaetcs n passmeaetca Loginom
Company. B Heil npeacTaBneHbl NPOCThIE M MONE3HbIE KOMMOHEHTHI, 06 neryaouwme
PYTVHHBIA TPy O aHanuTuka no paspaboTke cueHapreB 06paboTku JaHHbIX.
KoMnoHeHTbl 616 NMOTEKM WMPOKO NCMONb3YIOTCA B 3NEKTPOHHbIX y4ebHbIX Kypcax
KoMnaHum n 6ubnmoTekax KOMMNOHEHTOB K BU3HEC-KypcaM.

YcTtaHOBKa

1. Onpegnenute pabounii katanor, rae 6yayT pacnonoxeHsl Bawy 6nbnnoTeku:

o [lns cepBepHbIX peaakumnin — B paboyem katanore Loginom Server (B nanke
nonb3oBaTtens unv B oblei nanke nonb3oBaTtenei);
o [lnsi HACTONbHbIX peaakunii — B Nob60oK Nnanke Ha NoKanbHOM OUCKE.
2. CospainTe B HeM nogkaTtanor libs.

3. Pasmectnte nanky silver_kit B katanore libs.

4. IobaBbTe ccbinky Ha nakeT loginom_silver_kit.Igp B cBoeM nakeTte u
NCNONb3YyNTe KOMMNOHEHTLI BUBNMOTEKMN.

Paboynii kaTanor
libs
silver_kit

loginom_silver_kit.lgp



TpeboBaHus

IOns paboTbl 6ubnnotekn Loginom Silver Kit Heobxoanmo:

e YcrtaHoBneHHoe 10 Loginom. Bepcus He Huxe 7.1.5



ABC-aHanus

Hasan Kk cnucky KOMNOHEHTOB

Ha3sHayeHue

B koMnoHeHTe peann3oBaH MeTo, KOTOPbIA NO3BONSET KNacCnmumpoBaTb pecypchl
no CTeneHn nx BaXHOCTW Ha 0CHoBe npuHumna lNaperTo. [Nponcxoant pasneneHune
06bekToB Ha Tpu rpynnbl (A, B, C) cornacHo rpaHuuam rpynn. ['paHuusl rpynn
3a0at0TCs B NePEMEHHbIX.

BxogHble NOPThI

HassaHue Tun
BxoaHoi Habop faHHbIX Tabnuua
["paHuupbl rpynn NepemeHHble

CtpykTypa Tabnuubl "BxonHon Habop paHHbIX"

MeTtka Tun OnucaHue

NoeHTndpmkaTop nnn HammeHoBaHne ob6bekTa,
Ob6bekT CTpoKoBbli Mo KOTOPOMY MPOBOAMTCS aHanu3. Hanpumep,

apTuKyn ToBapa

3HauyeHue nokasartens no obbvekty. Hanpumep,

lMokasaTtenb .
BeuwecTBeHHbI  CyMMa nponax

lNepeMeHHble B nopTe "INpaHuubl rpynn’
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N2 MeTka Tun 3HauyeHue
1 ["paHuua rpynnbl A, % BelwecTBeHHbIN 80

2 ["paHnua rpynnsl B, % BeuwecTBeHHbIN 95

paHuubl rpynn ycTaHaBAMBalOTCS NoNb3oBaTteneM. 1o yMon4yaHuio ykasaHbl FpaHuLbl,
KOTOpbIE NCMOMNb3YOTCS Yalle BCEro.

BbixooHble NOPThbI

Ha3BaHue Tun

ABC-rpynnbl 1 BKknaapl 06 bekToB Tabnuua

Ctpyktypa Tabnuubl "ABC-rpynnbl n BKknagbl

"
00beKTOB
MeTtka Twn OnucaHue
5 NoeHTudgomkaTtop nnu
Ob6bekT CTpokoBblii
HavMeHoBaHue obbekTa

MNokasatenb _ 3HaueHve nokasartens no o6 beKTy

BelwecTBeHHbIN
Bknapg HapacTaiowmm 5

_ HakonutenbHbii BKkNnag 06 bekToB

NTOrom BewecTBEHHbIN
Mpynna CTpoKOBbIiA NoeHTndpmkatop rpynnbl o6 bekTa

Anroputmbl

e ABC-aHanus


https://wiki.loginom.ru/articles/abc-analysis.html

ABC-aHanuns (MeTon KacaTenbHbIX)

Hasan Kk cnucky KOMNOHEHTOB

Ha3sHayeHue

AHanornyeH koMmnoHeHTy ABC-aHanvs, HO rpaHuubl rpynn onpenensoTcs
aBTOMaTM4YeCKN METOAOM KacaTenbHbix. [lanee 06 bekTbl pacnpenensoTcs Ha Tpu
rpynnsl (A, B, C) cornacHo paccyMTaHHbIM rpaHuuam rpynnm.

BxogHble NOPThI

Ha3BaHue Tvn

BxoAaHoi Habop faHHbIX Tabnuua

CtpykTtypa Tabnuubl "BxogHon Habop OaHHbIX"

MeTtka Tun OnucaHue

NoeHTndprkaTop unn HammeHoBaHme o6 bekTa,
Ob6bekT CTpokoBbIii no KOTOPOMY NpoBOANTCS aHanus. Hanpumep,
apTukyn ToBapa

3HayeHune nokasartens no 06vekTy. Hanpumep,
NokasaTenb 5
BewecTBeHHbIn  CyMMa rnpoaax

BbixoOHble NOPTHI

HassaHue Tuvn
ABC-rpynnbl 1 BKnazbl 06 bekToB Tabnuua

["paHuubl rpynn [MepeMeHHble
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CrpykTtypa Tabnuubl "ABC-rpynnbl n BKnagbl

061bekToB"

MeTtka Tun

Ob6bekT CTpoKoBbli

MNokasaTenb 5
BelwecTBEeHHbIN

Bknagn HapacTaowmm

NTOroM BelwecTBeHHbI

pynna CTpOKOBbIiA

OnucaHue

NoeHTugomkartop nnu
HanMeHoBaHue obbekTa

3HauyeHune nokasaTens no o6 bekTy

HakonuTtenbHbI BKNag 06 bekToB

NpeHTuchmnkatop rpynnbl o6 bekTa

lNepeMeHHble B nopTe "IMpaHuubl rpynn”

Ne MeTtka Tvn

["paHnua rpynnobl

A, % BeuwecTBeHHbIN
> ["paHnua rpynnbl
B, % BeuwecTBeHHbIN
Anroputmbl

e MeTon kacaTtenbHblx B ABC-aHanuse

OnucaHune

PaccuntaHHoe 3HavyeHune rpaHnupl
rpynnbl A

PaccuntaHHoe 3HavyeHune rpaHnupl
rpynnsl B


https://basegroup.ru/community/articles/abc-tangent

XYZ-aHanu3

Hasan Kk cnucky KOMNOHEHTOB

Ha3sHayeHue

XYZ-aHann3 no3BonseT knaccmgmumposaTtb pecypcbl B 3aBUCUMOCTN OT
CTabMNbHOCTM UX NOTPEONEHNS HA OCHOBE OLEHKMN 3HAYEHUI KO3 PVLMEHTOB
Bapuaunn. B koMnoHeHTe nponcxoanT pasaeneHne 06 vekToB Ha Tpu rpynnsl (X, Y, Z)
COrnacHo rpaHuuam koadguumeHTa sapuaumn. [ paHuubl rpynn 3afakTcs B
NnepeMeHHbIX.

BxogHble NOPThI

Ha3BsaHue Tun
BxopaHoi Habop faHHbIX Tabnuua
lNepemeHHble lNepemeHHble

CtpykTypa Tabnuubl "BxopoHon HA6op paHHbIX"

MeTtka Tun OnucaHue

NpeHTndoukaTop nnm HaumeHoBaHne 06bekTa,
Ob6bekT CTpoKOBbli no KOTOPOMyY NpoBoAnTCS aHanu3. Hanpumep,

apTuKyn ToBapa

3HayeHune nokasartens no 06vekTy. Hanpumep,

lMokasaTtenb .
BeuwecTtBeHHbI  CyMMa nponax

lNepeMeHHble B nopTe "IMNpaHuubl rpynn”
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N° MeTtka Twn 3HayeHune
1 ["paHuua rpynnbl X, % BelwecTBeHHbIN 10
2 MpaHnua rpynnsl Y, % BeuwecTBeHHbIN 25

paHuubl rpynn ycTaHaBAMBalOTCS NoNb3oBaTteneM. 1o yMon4yaHuio ykasaHbl FpaHuLbl,

KOTOPbIEe NCMONMb3YHKOTCA Halle BCEro.

BbixooHble NOPThbI

Ha3BaHue

XYZ-rpynnbl

Tun

Tabnuua

Ctpyktypa tabnuubl "XYZ-rpynnb!"

MeTtka Tun

Ob6bekT CTpoKOBbIiA
Mpynna CTpPOKOBbIiA
KoadpgoumumeHT

Bapvaumn, % BelwecTBeHHbIN

CpenHee 3Ha4veHne 5
BelwecTBeHHbIN

Anroputmbl

e XYZ-aHanna — matepuan uns Wikipedia

OnucaHune

NoeHTudgoumkartop nnu
HanMeHoBaHue obbekTa

NoeHTndpmkaTop rpynnbl o6bekTa

3HayeHmne KoappmumeHTa
Bapvaumn, %

CpenHee 3Ha4yeHne nokasarens gns
obbekTa


https://ru.wikipedia.org/wiki/XYZ-%25D0%25B0%25D0%25BD%25D0%25B0%25D0%25BB%25D0%25B8%25D0%25B7

BbloeneHue nepmnoaa

Hasan Kk cnucky KOMNOHEHTOB

Ha3sHayeHue

MNo3BonsieT npeobpasoBaTb 3Ha4YeHMs B none tuna Mdara/Bpems B nepuol. Nepuon
MoxeT 0603HayaTbCst NEePBOI NN NOCNeOHEen ero 4aToi, BO3MOXHO BblaeneHne
nepuonos no ISO (Mecsu, Henens).

Kak npaBnno, KOMNOHEHT NCMNOJIb3YyeTCA C LEeNbIO I'IOC}'Ie,EI,yIOLLI,GVI rpynnmnpoeku no

nepuoay ¢ pasfiMyHbIMU OMLUSMUA.

BxoaHble NopThl

HasBaHue Tun
BxonHoit Habop AaHHbIX Tabnuua
lNepemeHHble lNepemeHHble

CtpykTypa tTabnuupbl "BxonHon Habop paHHbIX"

MeTtka Tun OnucaHue

ID NoeHTndprkaTop obbekTa: KnneHTa, ToBapa,

obbekTa CTpoKOBHbIiA cobbITns 1 T.M.

Hata HaTta, koTopyto HeobxoammMo npeobpasoBatb
Hata/Bpems

lNMepeMeHHbIe B nopTte ""lMepeMeHHbIe"
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N2 MeTtka Tun 3HaueHue
1 Tun nepuoga CTpoKoBbIli m

2 MNepBbii oeHb INornyeckunn true

1. JonycTuMble TWMNbl NEPUOOOB:

2. y—rog;

3. g —kBapTan,

4. m — Mecsu (N0 yMON4YaHUIO);
5. im — mecsu no ISO;

6. w— Henens;

7. iw—Hepensano ISO;

8. d — neHb.

9. MNepBbin AeHb — npu 3HaYeHuu true (N0 yMON4YaHMIO) NepUoL B BbIXOOHOM
Tabnuue 6yneTt o6o3Ha4YaTbCs €ro NepBoit 4aToi, MHaYe — nocneagHen oaTon.

BbiXxoOHble nopThl

Ha3BaHue Twvn

Habop naHHbIX Tabnuua

CtpykTypa Tabnuubl "Habop paHHbIX"

MeTka Tun OnucaHne
ID o6bekTa CTpoKoBblii NoeHTndmkaTtop obbekTa
Harta Data/Bpemss  VicxonoHas nata

Mepuon Hata/spema  [lepuon, K KOTOPOMY OTHOCKTCS UCXOAHAs JaTa



3anonHeHue nepmoanoB

Hasan Kk cnucky KOMNOHEHTOB

Ha3sHayeHue

MNpenHasHayeH ans nobasneHns No 06 bEKTY OTCYTCTBYIOWMNX NEPUOLOB (MeXay
nepBbIM 1 NOCNeaHUM Nepuoaamn) ons co3aaHns NoONHOro BPEMEHHOr0 psaa.

Ncnonb3yeT KOMNOHEHThI [ eHepaTop kaneHnaps u BelgeneHune nepuoaa.

BxoaHble NopThl

HasBaHue Tvn
BxonHoit Habop AaHHbIX Tabnuua
lNepemeHHble lNepemeHHble

CtpykTypa Tabnuupbl "BxonHon Habop paHHbIX"

MeTtka Tun OnucaxHve

ID NoeHTndprkaTop obbekTa: KneHTa, ToBapa,

obbekTa CTpokoBbIii cobbITUS 1 T.M

Mepvon Cnuncok NneproaoB no KaxaoMy 0O bekTy
Harta/Bpemsa

lNMepeMeHHble B nopTte ""lepeMeHHbIe"

N2 MeTtka Tvn 3HauyeHue
1 Tun nepuopa CTpokOBbIf m

2 MepBbii oeHb Jlornyeckui true
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1. JonycTuMmble TUMbl NepuoaoB.:

2. y—rog;

3. q—kBapTan;

4. m — mecsL (No ymonyaHuio);
5. im —mecsy no ISO;

6. w— Hepnens;

7. iw — Hegensa no I1SO;

8. d — neHb.

9. MNepBbI AeHb — npu 3Ha4YeHuu true (N0 yMON4YaHMO) Neprom B BbIXOOHON

Tabnuue 6ynet o603Ha4aTbCs €ro NepBO JATOW, MHAYe — NocnenHen aaToi.

BbixooHble NOPThbI

Ha3BaHue

Habop maHHbIx

Tun

Tabnuua

CtpykTypa Tabnuubl "Habop paHHbIX"

MeTtka Tun

ID

obbekTa CTpokoBblii
Mepuron

HNata/Bpems

OnucaHue

NoeHTndpmnkaTtop obbekTa

Cnncok nepronoB No 06 bekTy (MOMHbIA BPEMEHHO
psaL)



Penokue 3HayeHus

Hasan Kk cnucky KOMNOHEHTOB

Ha3sHayeHue

Mounck peaknx 3Ha4YeHui nonei, opMmpoBaHue Tabnuubl 3aMeH C Y4€TOM MOPOroBo
4acToTbl AN PeAKUX 3HAYEHUI N YCNIOBUSA 3aMeHbl € IMHUYHbIX 3HAYEHWUIA.

BxogHble NOPThI

HasBaHue Twvn
BxonHoit Habop AaHHbIX Tabnuua
[MepeMeHHble [MepeMeHHble

CtpykTypa Tabnuubl "BxonHon Ha6op BaHHbIX"

MeTtka Tun OnucaHue
NoeHTngomkartop . WNpentndpukatop ob6bekTa
[MepeMeHHbINn
n HaumeHoBaHue nons, K KOTOPOMY OTHOCUTCS
one
CTpokoBblii 3Ha4eHune
3HaueHve . 3HaueHue nons
[MepeMeHHbIN

lNepeMeHHble B nopTte ""lMepeMeHHbIe"
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N2 MeTtka Tvn 3HauyeHue

1 [MoporoBoe 3HayeHme BelecTBeHHbIN 0,0125
2 3aMeHa e JMHNYHbIX 3HAYEHWUA Jlornyeckun false
3 3aMeHunTb Ha CTpokoBblii MNpouee

1. I'IoporOBoe 3Ha4YeHne — noporoeoe 3Ha4YeHne 4acToThbl BCTPE4aEeMOCTU, HUXe
KOTOPOro 3Ha4eHne cHnMTaeTcs peaknm. 3apaeTtcsa Nnonb3oBaTeNEM.

2. 3ameHa eAMHUYHbIX 3HAYEHUN — onpenenseT, 3aMeHUTb N 3HaYeHne B None,
€eCNn B HEM HaNZeHO TONIbKO OAHO pefkoe 3HayeHue (true), nnm coxpaHuTb
CMUCOK YHUKanbHbIX 3HavyeHu B none (false, no ymonyaHuio).

3. 3aMeHUTb Ha — 3Ha4yeHune, Ha KOTOopoe 6y,[l,yT 3aMEeHEHbI peadkKkne 3Ha4YeHus.
3apaeTtcsa Nnonb3oBaTenem.

BbixoOHble NOPTHI

HasBaHue Twvn

Habop oaHHbIX Tabnuua
3aMeHeHHble 3HaYeHus Tabnuua
Tabnuua 3ameH Tabnuua

CtpykTypa Tabnuubl "Habop paHHbIX"



MeTtka

NoeHTngomkartop

MNone

NcxopnHoe
3HayeHune

HoBoe
3HayeHune

3aMeHeHo

Tvn

[MepeMeHHbINn

CTpokoBblii

[MepeMeHHbIN

[MepeMeHHbINn

Jlornuyeckui

OnucaHue

NoeHTndprkatop obbekTa

HanmeHoBaHme nons, K KOTOPOMY OTHOCUTCA
3Ha4dYeHune

3HaueHue, KoTopoe 6o Ha BXxoae

Ecnn ncxogHoe 3HavyeHne npuaHaHo
penkuMm, ykasbiBaeTcs 3Ha4yeHne
nepemMeHHol 3aMeHsTb Ha

d nar, nokasbiBatowmii, bbina N1 npoeeaeHa
3ameHa

CtpykTypa Tabnuubl "3ameHeHHble 3Ha4YeHns"

MeTtka

MNone

NcxonHoe
3HayeHune

Konunuectso
3ameH

Tun

CTpokoBbIV

[MepemeHHbIn

Uenbii

OnucaHune

Mone, 3HaYeHMe KOTOPOro OblNI0 3aMEHEHO

3HaveHue, KoTopoe ObINo 3aMEHEHO

KonnuecTBo pas, koTpoe 3HayeHue 6bino
3aMeHeHo BO BXOJHOM Habope

CtpykTypa Tabnuupbl "Tabnuua 3ameH"



MeTtka Tvn OnucaHue

MNone, 3Ha4YeHMe KOTOPOro 6bino

Mone CTpokoBblii
3aMeHeHo
NcxonHoe
5 3HayeHune, koTopoe bbiNno 3aMeEHEHO
3HayeHue MNepeMeHHbIn

3HayeHne, Ha KOTopoe OHO BbiNo
Hosoe 3HaueHne 5
[MepeMeHHbIN 3aMeHeHo

Anroputmbl

Lns Kaxnoro yHMKanbHOro 3Ha4eHns B KOHKPETHOM MOJie paccymTbiBAaeTCa O0NS
06bekToB. Bce 3Ha4yeHMs 06 beKTOB, [0S KOTOPbIX HUXE Nopora, 3aMeHsATCs Ha
CTPOKOBOE 3Ha4YyeHune, ykasaHHoe B NepeMeHHO 3aMeHSTb Ha (N0 yMON4YaHuWIo
Mpouee).



Pa3bueHue Ha nayku

Hasan Kk cnucky KOMNOHEHTOB

Ha3sHayeHue

KoMnoHeHT npeagHasHayeH ans pa3bumeHuns Habopa OaHHbIX Ha NaYyku 3a4aHHOro
pa3mepa. NpumeHsieTcs, korga TpebyeTcs opraHM3oBaTh BbIMONHEHWE CLEHAPUS UK
(pbparmMeHTa cueHapusa no 4acTsm.

MpuMeHsieTcs npocToe pa3breHne — NoAcHeT KONMMYECTBA CTPOK MO KaX AOMY
NOeHTUPMKATOPY M UX CyMMUPOBaHUE, NOKa He NOCTUMHYT 3aaHHbI/i B NepeMeHHO
pasMep nauku.

BxogHble NOpThI

HasBaHue Tun
NoeHTudmkaTtop ob6bekTa Tabnuua
lNepemeHHble lNepemeHHble

CtpykTtypa tabnuubl "UneHTndukarop ob6bvekta”

MeTka Tun OnucaHne
NpeHTndomkartop [Mone, Nno KOTOPOMY MPOUCXOANT
obbekTa CTpoKOBHbIiA pasbueHue

O6patute BHMMaHue: ons nons MpeHtucpukatop o6bekta Heob6xo0aMmMo noaasaTb
Ha BXOL peanbHOE KONMNYEeCTBO 3anucen, B KOTOPOM NPUCYTCTBYET KaX Obl
naoeHtTngukartop (HE cnucok yHMKanbHbIX 3Ha4YeHwit), T.K. pa3bueHne byneTt
NPOM3BOAUTLCS HA OCHOBE pacyeTa KONM4YecTBa 3anuceit no kaxaomMy o6 bekTy.

lNMepeMeHHbIe B nopTte ""lMepeMeHHbIe"
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N2 MeTtka

1 Kon-Bo cTpok B nauke

Tun 3HauyeHue

Uenbin 100

Kon-Bo CTPOK B Nayke — MakcumalnbHO OOMyCTUMbIA pa3Mmep nayvykuy, 3agaeTcs

nonb3oBaTtenemM.

BbixoOHble NOPThbI

HassaHue
Habop oaHHbIX

["paHuubl nayek

Tun
Tabnuua

Tabnuua

CtpykTypa Tabnuubl "Habop paHHbIX"

MeTtka Twun
NoeHTngomkartop

obbekTa CTpokKoBblii
Homep nayku Llenbin

OnucaHune

YHVKanbHbIA OgHTUMKaTop
obbekTa

Homep nayku, B KoTOpyto nonan
06 bekT

CtpykTypa Tabnuubl "NpaHuubl nayek"

MeTtka Tun

Homep nayku Uenbii

NoeHTndgomkartop

obbekTa: nepBblit CTpoKoBbIii

NoeHTngomkartop

obbekTa: nocnenHuiA 5
CtpokoBblIii

(ObjectlDLast)

OnucaHue
YHuKanbHbIA HOMEP Nayvku

ID nepBoro o6bekTa, nonaBwero B
nayky (copTupoBka no Bo3pacTaHuio rno
CTPOKOBOMY MOJO)

ID nocnegHero o6bekTa, nonasLero B
nayky (copTupoBka no Bo3pacTaHuio rno
CTPOKOBOMY MOJIO)



Pasnoenurtenb cTpoK

Hasan Kk cnucky KOMNOHEHTOB

Ha3sHayeHue

MNMo3BonseT pas3buTb HA HECKOBbKO NONE 3HaYeHe CTPOKM, 3anncaHHoe ¢
pasgenutensamn. Y4ntblBaeTCs TONbKO OAUH pa3fenuTenb (3anaeTcs B NepeMeHHON).
Ha Bbixoge nonyyaetcsa AuHaMmnyeckoe KonmyecTso nonew (8 3aBMcUMOCTH OT
MakKCMManbHOro KONn4yecTsa YacTen BXOL4HbIX CTPOK).

BxogHble NOPThI

HassaHue Tun
BxoaHoi Habop faHHbIX Tabnuua
lNepemeHHble NepemeHHble

CtpykTypa Tabnuubl "BxonHon Habop paHHbIX"

MeTtka Tun OnucaHune
BxopgHas CTpoKu ¢ pa3nennTensiMu, 3Ha4eHns KOTOPbIX HY XKHO
cTpoka CTpOKOBbIA ~ Pa3buTb NO pasHbIM MONSM

lNepeMeHHble B nopTte "lepeMeHHbIe"

MeTKa Tvn 3HauyeHue

Pasnenutenb CTpOKOBbIN ,

Paspenutenb — ykasbiBaeTcs pasgenmTerb, KOTOpbI NPUCYTCTBYET BO BXOOHOW
cTpoke. Ha ero ocHoBe onpenensitoTcs 4acTh CTPOKM U UX KONTMYECTBO.
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BbixoOHble NOPTHI

Ha3BaHue Twvn

Habop naHHbIx Tabnuua

CtpykTypa Tabnuubl "Habop paHHbIX"

MeTKka Tun OnucaHune
BxopnHas

. WcxopHas ctpoka
cTpoka CT1pokoBbIii

OcTanbHble nons coaepxart 4acTtu NCXOOHOW CTpOKHK, n

n _ — HOMep YacTu, HaymHasa ¢ 1 (3anucbiBaeTcs B METKY
CtpokoBblii
nons)



Paspenutenb CTPOK (NepemMeHHble)

Hasan Kk cnucky KOMNOHEHTOB

Ha3sHayeHue

MNo3BonseT pa3buTb HA HECKONIbKO CTPOK 3HAYEHME MEPEMEHHO, 3anncaHHoe C
pasgenutensamn. Y4ntblBaeTCs TONbKO OAUH pa3fenuTenb (3anaeTcs B NepeMeHHON).
Ha Bbixoge nonyyaetcs AuHaMmnyeckoe KonmyecTso CTPokK. KOMNOHEHT no anroputmy
pasbopa CTpoKM aHanornyeH KOMNoHeHTy Paapenutenb CTPOK.

BxogHble NOPThI

Ha3BaHue Tun

lNepemeHHble MNepemeHHble

CtpykTtypa Tabnuubl "BxogHon Habop OaHHbIX"

MeTtka Tvn OnucaHue
BxopgHas CTpoka ¢ pasgenutensamm, 3Ha4eHns KOTOPOI HYXXHO
cTpoka CTpokoBbI pa3bunTb N0 pa3HbiM CTPOKaM

lNepeMeHHbIe B nopTte ""lepeMeHHbIe"

MeTtka Tun 3HauyeHue
BxonHasa ctpoka CTtpokoBblii null
Paspenntennb CTpokOBbI ,

PaspenuTtenb — ykasbiBaeTcs pasaenuntenb, KOTOPbI MPUCYTCTBYET BO BXOAHON
cTpoke. Ha ero ocHoBe onpenensioTcs 4acTu CTPOKU U UX KONIMYECTBO.
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BbixoOHble NOPTHI

Ha3BaHue Twvn

Habop aaHHbIX Tabnuua

CtpykTypa Tabnuubl "Habop paHHbIX"

MeTtka Tun OnucaHue
ID yactn cTpoku CTpokoBbii Homep yacTtn ncxogHom cTpoku

YacTtb cTpoku CTpoKOBbli ConepXunT 4acTh UCXOOHON CTPOKMU



Pa3smeTtka cobbiTumn

Hasan Kk cnucky KOMNOHEHTOB

Ha3sHayeHue

PasmeTka cobbiTuii onsg cnmcka 06 beKTOB BO BPDEMEHHOM OKHE TpaH3akuuid. 310
nonesHo, Koraa, Hanpumep, Hy XHO pa3mMeTuTb BUHapHOEe None C BU3NTaMN KNINEHTOB
B MarasvH B Te4YeHune mecsua.

Ins BXOOHbIX 06 EKTOB 1 BDEMEHHOI0 OKHA, 3a4aHHOro gatamu, (OOpMUPYyeTCs none
CobbiTHe, koTOopoe paBHO 0 ( FALSE ), ecnv B TpaH3aKLUsIX He BCTPETUNIOCH HU
OOHOI TpaH3akuuu No JaHHoMy o6bekTy u 1 ( TRUE ), ecnv BCTpeTunachb xoTs bl
oAHa TpaH3akuus. BpemeHHoe OKHO 3apaeTtcs OByMs aatamu, Jlata Havyana v Jarta
OKOHYaHuS, nonagaHne B OKHO NPOBEPSETCS YCNOBMEM >=[lataHavana U <[ata

OKOH4YaHusAa .

BxogHble NOpThI

HasBaHue Tun

Cnncok 06bekToB Tabnuua
TpaH3akuun Tabnuua
lNepemeHHble lMNepemeHHble

CtpykTypa Tabnuubl "Cnncok o6bekToB"

MeTtka Tun OnucaHune

Ob6bekT CtpokoBblii YHuKanbHbIA nagHTUdrKaTop obbekTa

CtpykTypa Tabnuupbl "TpaH3akuun™
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MeTtka Tun OnucaHune

Ob6bekT CTpokoBblii YHUKanbHbIA noeHTudpunkatop obbvekTa

JNata TpaH3akuum Harta/Bpems Hata n spems TpaH3akuuu

lNepeMeHHble B nopTte "lepeMeHHbIe"

Ne MeTka Tun 3HauyeHue
1 Jara Havyana Jarta/Bpems null
2 Jara okoH4aHus Jarta/Bpewms null

1. Darta Hayana — lNepBas gata, Ha4MHas C KOTOPOI HauyMHaeM HabnopaTb
cobbiTne (BKNoYas aTy garty).

2. Dara okOH4YaHUs — BTopas aarta, Ha KOTOpPOii 3akaH4MBaeM Habnwnatb
cobbiTne (He BKtoYas aTy gaty).

Ecnu pnatbl He 3a8aHbl (N0 yMON4aHuio), To HabnoaeHme cobblTnS BEAeTCS BO BCEX
TpaH3akumsx.

BbixooHble NOPTHI

Ha3BaHue Tvn

CobbliTus Tabnuua

CtpykTypa Tabnuubl "CobbiTna"

MeTka Twvn OnucaHwne
Ob6bekT CTpokoBbIii YHVKanbHblA naeHTUUKaTop obbekTa
CobbiTne Llenbii CobbiTue 0/1

CobbiTne Jlornyeckui CobbiTe TRUE/FALSE



CaMNNVHr o6 beKToB

Hasan Kk cnucky KOMNOHEHTOB

Ha3sHayeHue

OTbupaeT NOAMHOXECTBO 06 bEKTOB 3aJaHHOr0 pa3Mepa U3 MHOXECTBA TPaH3aKLMIA.

BxogHble NOpThI

HasBaHue Tvn
CobbITna 06 BbEKTOB Tabnuua
[MepeMeHHble [MepeMeHHble

CtpykTypa Tabnuubl "CobbiTa 00 bEKTOB"

MeTtka Twvn OnucaHue

Ob6bekT CTpOoKOBbIi NoeHTudmkaTtop nnn HanmeHoBaHne obbekTta
lNepemeHHble B nopTe "lepeMeHHbIe"

N2 MeTtka Tun 3HavyeHune

1 Pa3mep B npoueHTax BewecTBeHHbIN 10,00

Pa3mMep B npoLeHTax — NpoLeHT 06 bekToB, KOTOPbIN HE0OX0AMMO BLIBECTU HA
BbIXOMeE.

BbixoOHble NOPTHI
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Ha3BaHue Twvn

Bbibopka 06bekToB Tabnuua

CtpykTypa Tabnuubl "CobbiTs 06beKTOB"

MeTtka Tun OnucaHue

Cnucok 06bEKTOB (3aAaHHbIV MPOLLEHT OT BCEX
ObbekT 5
CTpoKOBbIiA 06bekToB)



MonynsipHblie 06beKThI

Hasan Kk cnucky KOMNOHEHTOB

Ha3sHayeHue

dopmMmpoBaHme cnucka nonynsipHbIX 06 bekToB ¢ 06 beAVHEHEM OCTaNbHbIX B OAHY
KaTeropuio.

BxogHble NOPThI

HasBaHue Twvn
BxonHoit Habop AaHHbIX Tabnuua
[MepeMeHHble [MepeMeHHble

CtpykTypa Tabnuubl "BxonHon Ha6op BaHHbIX"

MeTtka Tvn OnucaHne
ObbekT CT1pokoBblii HavmeHoBaHue obbekTa
MokasaTtenb BelecTBeHHbI MokasaTtenb obbekTa

lNepeMeHHble B nopTte "lepeMeHHbIe"

N2 MeTka Twun 3HauyeHue
1 "paHuMua nonynspHbiX 06 bEKTOB Llenbin 10

2 Tun pacyeta CTpokoBbI top-k

3 3amMeHunTb Ha CTpokoBblIii MNpouee

1. FpaHMuUa NnonynsipHbIX 06 BEKTOB — YNCIO UK NPOLEHT 06 bEKTOB, KOTOPbIE
6yayT B cnvcKe Nony nsipHbIX.
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2. Tun pacyeta — MOXeT MPUHUMATb 3HAYEHUS:
o top-k (N0 yMONYaHWI0) — BbIAENNTbL YACNO NONYNSAPHbIX 06 bEKTOB OT 06Wwero
KONN4ecTBa;
o top-% — BblAENNTb NPOLEHT NONyNspHbIX 06 HEKTOB OT 06LWEro KONNYecTsa.
3. 3aMeHUTb Ha — HOBOE HANMMEHOBaHWe, Ha KOTopoe By ayT 3aMeHeHbl 06 bEeKThbl He
nonaswue B CNUCOK NOMynspHbIX.

BbixooHble NOPTHI

HasBaHue Tun

Habop naHHbIx Tabnuua
MonynspHble 06 ek TbI Tabnuua
3aMeHeHHble 06 beKThl Tabnnua

CtpykTtypa Tabnuubl "Habop paHHbIX"

MeTtka Tun OnucaHue
NcxoaHbin . HaumeHoBaHue o6bekTa 13 BXogHOro Habopa

CtpokoBbIVi
06bekT HaHHbIX
HoBbliin 5

CTpoKoBbIii HoBoe HanMeHoBaHWe 3aMEHEHHOro 06 bekTa
06bekT
MNokasatenb _ Nokaszartenb o6bekTa

BelwecTBeHHbIN
_ true — HanmeHoBaHVe 06 bekTa 3aMEHEHO

3aMeHeHo Norunyeckunin

false — 3amMeHa He ocyuecTBngnach

CTtpykTtypa Tabnuubl "MonynsipHblie 06beKTbl"



MeTtka

ObbekT

NokasaTenb

3aMeHeHo

KonunyecTtBo
06bekToB

Tun

CtpokoBblii

BelwecTBeHHbI

Jlornyeckui

Uenbi

OnucaHune

HavMeHoBaHne o6bekTa, BKaoyas
3aMeHeHHble

Mokasatenb obbekTa

true — HanmMeHoBaHMe ob6bekTa 3aMEHEHO
false — 3ameHa He ocyuwecTBnganach

KonnyectBo 3aMEHEHHbIX N HE 3aMEHEHHbIX
obbekToB

CtpykTtypa Tabnuubl "3ameHeHHble 06 beKkThbl"

MeTtka

NcxogHbin
06bekT

HoBbil
o0bbekT

NokasaTenb

Twvn

CTpokoBbIi

CTpokoBbIVi

BelecTBeHHbIN

OnucaHue

HaumeHoBaHMe 3amMeHeHHOro obbekTa 13
BXOZHOro Habopa AaHHbIX

HoBoe HanMeHoBaHNe 3aMeHeHHOro obbekTa

MokaszaTtenb obbekTa



AUC

Hasan Kk cnucky KOMNOHEHTOB

Ha3sHayeHue

MNpenHa3HaveH ans pacyeta nHoekca AUC, ctaHOapTHOW OWmnbKM, [OBEPUTENbHbIX
NHTepBanoB, Z-OLUEHKM AN OLEHKN KayecTBa MOOENN.

an/ICYTCTByeT cnoBecHas oueHkKa Ka4yecTtBa MOOENN. Pe3y)’|bTaTbI BblBOOSATCS B
nepemMeHHbIX.

BxoaHble NopThl

HasBaHue Tun
dakTnyeckme n oLueHeHHble 3Ha4YeHns Tabnuua
MapameTpbl anropmut™a [MepeMeHHble

CtpykTypa Tabnuupbl "dakTmyeckme u oueHeHHble

"w
3HaA4YeHunsA
MeTtka Tun OnucaHue
. true cooTtBeTcTBYET COOBITUIO, false — He-

CobbiTne Noruyeckuni

cobbiTuo

OueHka, KOTOpYto Bblgan anropnTt™ (BEPOSTHOCTb,
OueHka

BeuwecTBeHHblin  6ann, peiTuHr, [OCTOBEPHOCTb U T.1.)

lNMepeMeHHble B nopTte "lMapameTpbl anropurma’
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N2 MeTtka

1 To4yHOCTb

Tun

Uenbin

3HauyeHue

4

TOYHOCTb — TOYHOCTb BbIYUCIEHUS BbIXOAHbIX 3HAYEHUI (3HAKOB NOCNe 3ansTon).

Bnunget Ha CKOPOCTb pac4eToB: 4eM Bbllle TOYHOCTb, TEM O0/blle BblHNCNIEHUA.

BbixoOHble NOPThbI

Ha3BaHue

Peaynbtathl

Tuvn

[MepeMeHHble

lNepemeHHble B nopTte "Pe3ynbTathl”

N2 MeTKa

1 NHpoekc AUC

2 KauecTtBO

3 CrtaHpapTHas owmnbka

A JloBepuTenbHbIN
NHTEepPBaN HUXHUIA
5 JloBepuTenbHbI

NHTEpBan BEPXHUN

6 Z-oueHka

Anroputmbl

Tun

BeuectBeHHbIN

CTpokoBbIii

BeuecTBeHHbIN

BewecTBeHHbIN

BewecTBeHHbIN

BewecTBeHHbIN

OnucaHne

PacuntaHHOe 3HauyeHue
nHpoekca AUC ong mooenu

CnosecHoe onucaHue
KayecTBa mMogenu (CMm.
Anroputmbl)

CtaHpapTHOE OTKOHEHME MO
Habopy

HuxHsaga rpaHuua
[0BEpUTENIbHOro NHTepBana

BepxHss rpaHnua
[lOBEpUTENIbHOro NHTepBana

PacuntaHHOe 3Ha4YeHune Z-
OLEeHKU



NHpekc AUC

Ncnonb3yeTcs cTaHOAPTHBIN anropuTM pacyeTta nnowanm non Kkpueon. KymynatveHble
10N cobbiTniA N He-cobbITWIA PACCYNTLIBAIOTCS ANS KaX40r0 NU3MEHEHUS BbIXOAHOM
nepemeHHol OuUeHKa, npeasapuTenbHO OKpyrneHHon oo (Accuracy + 1) 3Hakos
nocrne 3angarton.

KauectBO

TekcToBOE NOJMe POPMMPYETCS HA OCHOBE CleyloWwmnx Npasu.

NutepBan AUC KauyecTtBo mopenu

>0,9 OtnunyHoe

[0,8-0,9] OueHb xopolee
(0,7-0,8] Xopoluee

(0,6-0,7] CpenHee

<=0,6 HeypnosneTtBoputenbHoe

CraHpapTHOe OTK/IOHeHue

PaccuntbiBaetcs metogom [Hanley & McNeil, 1982]1.

PacyeTbl umeloT BuA;:

AUC
=5 Ave
DALT 12

Qs — 2AL C_ _

1+ AUC
SF — \IIa".'Fi{.-"(_f'{l —AUC) 4 (na — 1)(Q, — AUC?) + (nn — 1)(Q2 — AUC?)
DL =

na - nmn

JoBeputenbHbIN UHTEpBan



["paHnubl poBeputenbHoro nHtepesana ons AUC paccunTtbiBaloTcs cneayowmm
obpasom:

Cl=AUC £ 1,96S5E

Z-oueHKa

PacuyeTtbl umetoT BuA;

AUC -0,5
- SE

VA

Kputnyeckoe 3HayeHne z-oLeHKN ons ypoBHSA 3HAYNUMOCTN 95% nNprvHUMaeTCsa paBHbIM
1,96. Ecnu [z/ > 1,96, TO runoTes3a o cnyyYyarlHoOCTW OUEHKM nnowaan noa kpuson (AUC
=0,5) oTBepraercs.

JdononHutenbHaga nuteparypa

1. The meaning and use of the area under a receiver operating characteristic (ROC)
curve

2. The magnificent ROC(Receiver Operating Characteristic curve)

3. Details of calculations for ROC curves


https://www.ncbi.nlm.nih.gov/pubmed/7063747
http://www.anaesthetist.com/mnm/stats/roc/Findex.htm
https://graphpad.com/support/faq/details-of-calculations-for-roc-curves/

ROC-aHanu3

Hasan Kk cnucky KOMNOHEHTOB

Ha3sHayeHue

OueHka KkayecTBa MOAENN OLEHKN BEPOSATHOCT HEKOTOPOro CobbITMSA 1 pacyeT
pas3nuyHbiX MeTpuK, NpuHaTbix B ROC-aHanuae:

e pacyeT YyBCTBUTENbHOCTU, CNELNGMYHOCTN, 1 apyrux nokasatenen ROC-
aHanmsa ong Kaxnoro 3HayeHus nopora oTceyeHus, 3afaHHoro ¢ ykasaHHom
TOYHOCTbIO;

e pacyeT koagppuumnenTta KS (ctatnctmka Konmoroposa-CmumpHoBa);

e BbIOOP NOpPOra 0TCEYEHUS C MOMOLLbIO Pa3NYHbIX METOLOB.

BxogHble NOpThI

HassaHue Tun
BxopaHoi Habop JaHHbIX Tabnuua
MapameTpbl anropnTma lNepemeHHble

CtpykTypa Tabnuupbl "BxopoHon Habop paHHbIX"

MeTKa Tun OnucaHuve

. true — cooTtBeTCcTBYET CObOBITUIO, false —
CobbiTne Norvnyeckuin
COOTBETCTBYET HE COObITUIO

Mopor 5 3HayeHne BePOSITHOCTM COBbITUS
BewecTBeHHbIN

lNMepeMeHHblIe B nopTte "lMapameTpbl anropurma’
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N2 MeTtka
1 To4yHOCTb

2 YpoBEHb Y4yBCTBUTENBHOCTH

3 LleHa owmnbkmM - NOXHOMONOXMNTENbHbIE
4 LleHa owmnbku - NoXHoOTpMUaTENbHbIE
5 MeToa Boibopa nopora oTceyeHns

Tun 3HauyeHue
Llenbiii 4
BewecTBeHHbIN 90
BewecTBeHHbIN 1
BewecTBeHHbIN 1

CTpokoBbIii 3

1. TOYHOCTb — KO/IMYECTBO 3HAKOB MNOC/e 3anaToi, 1o KOToporo TpebyeTcs

OKpyrnnTb noporosoe 3HavyeHmne.

2. YpoBeHb YyBCTBUTENIbHOCTU — YPOBEHb YyBTBUTENBHOCTU AN Bbibopa nopora

0TCe4YeHus no BblbpaHHOMY MeTOay.

3. LleHa owm6KuM - NOXHOMNONOXUTeNbHble/LLeHa owmnbkm -

NOXHOOTpULUaTenbHble — Beca oWnb0oK.
4. MeTtopn Bbi6Opa Nopora oT4ECEeHUs:

5. 3apgaHHas 4yBCTBUTENbHOCTD;

MakcumanbHoe 3HauyeHune KS;

© o N O

MakcunMyM TOYHOCTW COBbITUS.

BbixoOHble NOPThbI

HassaHue
Habop oaHHbIX
KS, %

[Mopor oTceyeHus

l-|YBCTBI/ITeJ'IbHOCTb, paBHasA NPOUEHTY TOYHOCTH CO6bITVIF|;

MUHUMYM n3nepxek owmnbok Knaccupukaumm;

Twvn
Tabnuua
lNepemeHHble

Tabnuua

CtpykTypa Tabnuubl "Habop paHHbIX"



MeTtka Tvn OnucaHune

lMoporoBoe 3Ha4eHme,

[Mopor okpyrnéHHbIN _ OKpyrneHHoe 0o 3agaHHom
BeuwecTBeHHbIN
TOYHOCTU
NcTuHHONONOXNTENbHbIE . Konunyectso
Llenbin
cny4dau NCTUHHOMNONOXMUTENbHbIX (TP)
NNoXXHOMONOXUTENbHbIE 5 KonunyecTtso
Uenbin
cnyyau NOXHOMNONOXNUTENbHbIX (FP)
MNpenckasaHHble 3
Lenbin TP+FP
NONOXMUTENbHbIE
VcTnHHOOTpULATE NbHbIE U 3 Konnyectso
enbi
cnyyau NCTUHHOOTpUUaTenbHbIX (TN)
NoxHooTpuuatenbHbie U . Konunyectso
enblii
cny4dau noxHootpuuatenbHbix (FN)
MNpenckasaHHble .
Uenbii TN+FN
oTpuuaTtenbHble
TP
HyBCTBMTENBHOCTb, Y% 3 AT
BewecTBeHHbIN (TP + FN)-100
TN
CneumunyHocTb, % AT =D
BewecTtBeHHbIN (TN + FP)- 100
(MpoueHT cobbiTniA) - ( e - L ) 100
. . (TP+ FN)-100 (TN + FP)-100
(MpoueHT He-cobbITuit) BeuwecTBeHHbIN
M3meHeHue konunyecTtsa U 5 PasHunua mex gy Tekywum n
enbi
NCTUHHOMONOXMUTENbHbIX cnegywmm 3HayeHmem TP
N3meHeHue konunyecTtsa U . PasHunua mex gy Tekywum n
enbi
NOXHOMOOXUTEIbHbIX cnegymowmm 3HaveHmem FP
FP+ FN
o, - =4
% owmboK Bewectsenoii (TP~ FP+TN + FN) 100
rFrP
% NOXHOMNONOXUTE NbHbIX = -5
BelnecTBeHHbIN (TN + FP)-100



OnucaHue

FN

(TP + FN) - 100

Ownbkm, B3BELWEHHbIE Yepes
NX LEHY

TP+ TN

(TP+TN + FP+ FN)-100

TP

(I'P+ FP)-100

TN

(TN + FN) - 100

3HauyeHue ctatuctmkm Konmoroposa-

Metka Tun

% NOXHOOTpULATENbHbIX .
BelecTBeHHbIN

N3pepxku knaccudpmkaumm .
BelwecTBeHHbIN

% TOYHOCTM Knaccudpukaumm .
BeuwecTBeHHbIN

% TOYHOCTN COObITUSA 5
BeuwecTBeHHbIN

% TOYHOCTW HE-CObbITUS 5
BelwecTBeHHbIN
"w w

lNMepeMeHHblie B nopTe "KS, %
N2  Metka Tun OnucaHune
1 KS, % .
BewecTBeHHbIN CmupHoBa

CtpykTypa Tabnuubl "lMopor orceyeHns"

MeTtka

MeTon Bbibopa nopora

[Mopor okpyrnéHHbIN

NCTUHHONONOXWNTENbHbIE
cnyyau

JIOXXHOMONOXUTENbHbIE
cnyyam

Tun

CTpokoBbIii

OnucaHue
HaunmeHoBaHue meTona

BbibpaHHOe 3HayYeHne nopora

OTCEYEHUS, OKPYr NeHHOe A0

BewecTBEeHHbIN

3a0aHHOW TOYHOCTM

KonnyecTtBso

Uenbin

NCTUHHONONOXUTENbHbIX (TP)

Konunyectso

Llenbin

noxHononoxurensHoix (FP)



MeTtka

MpenckasaHHble
NONOXMNTENbHbIE

NcTuHHOOTprUATE NbHbIE
cnyyam

NoxHooTpuuatenbHbie
cnyyam

MpenckasaHHble

oTpuuaTtenbHble

YyBCTBUTENBHOCTb, %

CneundonyHocTb, %
(MpoueHT cobbliTni) -
(MpoueHT He-cobbITuiA)

N3meHeHne konn4yecTsa
WCTUHHOMOMOXUNTE NbHbIX

N3MeHeHMne konnyecTsa
NOXHOMONOXUTENbHbIX

% olWnbokK

%
NOXHOMNONTOXUTENbHbIX

Y% NOXHOoOTpULATENbHbIX

N3poepxkn
Kknaccudgukauunm

% TOYHOCTU
knaccudoukauum

Tun

Uenbin

Uenbin

Uenbin

Lenbii

BewecTBeHHbIN

BewecTBeHHbIN

BewecTBeHHbI

Lenbin

Uenbin

BewecTBeHHbIN

BewecTBeHHbIN

BewecTBeHHbIN

BewecTBEeHHbIN

BewecTBeHHbIN

OnucaHue
TP+FP

Konunyectso
ncTuHHooTpuuatenbHbix (TN)
KonunyecTtso

noxHootpuuntenbHbix (FN)

TN+FN

TF
(TP + FN)-100

TN

(TN + FP)- 100

( TP FP
TP+ FN)-100 (TN -+ FP)-100

) - 100

PasHuua mexay Tekywmm un
cnenywwmm 3HayeHmem TP

PasHuua mexay TeKyLWMM K
cnenyowmm 3HayeHmem FP

FP+ FN
(TP+FP+TN+ FN)-100

FP
(TN + FP)- 100

FN
(TP + FN) - 100

Ownbkun, B3BELWEHHbIE YEepes nX
LEeHy

TP+TN
(TP+TN+ FP+ FN)-100




MeTtka Tun OnucaHue

TP

% TOYHOCTU COObITUSA

i BewectsenHuii (1 P+ FFP)-100
TN

% TOYHOCTU He-cobbITUSA - .

i Bewectsennbin (1N + FN) - 100

Anroputmbl

MNcespokoabl anropntMa ROC-aHannsa OOCTYMNHbI B CTaTbe MO CChIfKE.

JdononHutenbHaga nuteparypa

1. ROC-kpuBas - matepman ns Wikipedia (pyc.)

2. ROC-aHanus - matepuan n3 Wikipedia (aHrn.)

3. Bradley, A. The use of the area under the ROC curve in the evaluation of machine
learning algorithms — ctatbsa B XypHane Pattern Recognition, nionb 1997.


http://web.ydu.edu.tw/~alan9956/docu/refer/roc_introduction.pdf
https://ru.wikipedia.org/wiki/ROC-%25D0%25BA%25D1%2580%25D0%25B8%25D0%25B2%25D0%25B0%25D1%258F
https://en.wikipedia.org/wiki/Receiver_operating_characteristic
https://www.cse.ust.hk/nevinZhangGroup/readings/yi/Bradley_PR97.pdf

I uHaMuka cobbiTus

Hasan Kk cnucky KOMNOHEHTOB

Ha3sHayeHue

BbluncneHne HakonuTenbHOW OONN COObITMIA NO KOropTam, obwein 4onmn cobbiTuiA,
onpeneneHne Toukn ctabununsaumm. Koroptol goopMmnpyoTcs Ha OCHOBE nNepuoaa
permcTpaunmn.

Ins KoMNoHeHTa HaCTPOEHbl OTHEThI:

e Ilons cobbiTUin Mo KoropTawm;
e Jlons cobbiTniA.

BxopnoHble NnopThl

HassaHue Tun
BxopaHoi Habop faHHbIX Tabnuua
NepemeHHble NepemeHHble

CtpykTypa Tabnuubl "BxopoHon HA6op BaHHbIX"
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MeTtka Tun
NoeHTugomkartop

obbekTa CTpokoBblii
HNata

perncrpaumm Hata/Bpems
Hata nepsoro

cobbITus Hata/Bpems
Iata BToporo

cobbITnA LNaTa/Bpems

OnucaHue

YHVKanbHblA naeHTUUKaTop obbekTa
(Hanpumep, KOO KNMEHTA)

Jata noseneHns obbekTa (Hanpumep,
3aK/II04EHNS JOrOBOPA C K/IMEHTOM)

Jata nepBoro cobbiTs ¢ 06 bEKTOM
(Hanpumep, nata nepsor nokynku). Moxert
coBnajaTb C AaTon perncrpauuv

Jata BTOporo cobbitmsa ¢ 06 ekToM
(HanpumMep, nata BTOPOWN NOKYMKK)

lNMepeMeHHbIe B nopTte ""lMepeMeHHbIe"”

Ne MeTka

1 Twun koropTbl
2 Tun nepuona
3 Mopor, %

Tun

3HauyeHue
CTpoKOBbIN m
CTpoKoBbIi m
BewecTBeHHbIN 80

1. Tun KoropTtbi/nepnona — onpenenset BeNn4nHy nepvoga ans opMmpoBaHns

KOropT 1 pacyeTta Nepuoaos XnU3HW KOTopThbI:

2. d — geHb;

3. W —Hepens;
4. m — mecsay (Mo yMonyaHuo);
5. q —«kBapran.

6. Mopor, % — rpaHuua nopora, % 06 bEeKTOB, NPU KOTOPOM Mbl CYUTAEM, YTO

cobbiTvie Npoun3owno Anst 60NbWUHCTBA.

BbixooHble NOPThbI



HasBaHue Tvn

Lons cobbiTiA NO Koroptam Tabnuua
Lons cobbiTnia Tabnuua
Touka ctabununsaunn MNepeMeHHble

CtpykTypa Tabnuubl "Odons cobbiTMA N0 Koropram"

MeTtka Tun OnucaHue

HaseaHue KOropThbl (nepBasl Oata nepunona, K

Koropra Hata/Bpems
KOTOpOMY OoTHOCUKTCA [laTa peructpauuvm)
Mepuon Llenbin MopsaakoBbI HOMEP Nepuoaa
KonnyecTtBo 06bEKTOB MO KaXJOW KoropTe,
Konnyectso .
Llenbiin NS KOTOPbIX COObITUE NPOUIOLWO B
06bekToB

TeKywem nepuoae

% 06BEKTOB NO Kax Ao koropte, ans

% 06bekToB
. KOTOpbIX COBbITVE NPOM3OLWO K KOHLY

HakonuTenbHo  BellecTBeHHbIi

Tekylwero nepuona

CtpykTypa Tabnuubl "Odons cobbiTMin'

MeTtka Twvn OnucaHune
Mepuon Llenbin [MopsaokoBbIn HOMEP nepuoaa

o oF % 06BbEKTOB N0 BCEM KOropTam, ans
6 06 bEKTOB
KOTOpPbIX COObITME MPOU3OLWNIO K TEKYLWEMY

nepvogy

HaKonntenbHO BewecTBEHHbIN

MNepemeHHble B nopTte "Touka ctabunmsaummn”



Ne MeTtka Tun OnucaHune

- Homep nepuona, B KOTOPOM Obin HOCTUTHYT

oyka

1 . 3ajaHHbIl NpoLEHT 06 bEKTOB, C KOTOPbLIMM
ctabunusauun  Lenbini

cobbiTve Npoun3owno

Anroputmbl

1. OnpefneneHvie nepuoba Ans Kaxhoi AaTthl U BblAeEHNE KOropT.

2. PacuyeT KkonmyecTBa NepmonoB Mexay LaToi NepBoro 1 BTOPOro CobbITUiA.

3. MoacueT konnyecTBa 06bEKTOB, ANS KOTOPbIX COBLITME MPOU3OLWNO B
onpeneneHHblli HoMep neproaa.

4. TMopcyeT HaKONUTEbHOro NpoLeHTa 06 beKToB, A1 KOTOPbIX COObITME
MPOM30LW/IO K KOHLY TeKyLlero nepuoaa.



KnactepHble cunyaTtbl

Hasan Kk cnucky KOMNOHEHTOB

Ha3sHayeHue

Mo3BonsieT cpopMmnpoBaTb HAOOP AAHHbBIX ANS rPacn4ecKkoro NoCTPOeHNs
KnacTepHbIX CUTy3TOB 1 NpoBeAeHNs obuwel oueHKK kayecTBa Knactepmuaauuu,
BbIMNOJIHEHHOI BHEIWHNM anropMTtMoM. B komnoHeHTe npoBoAnNTCS:

e pacueT MHAeKca OLeHKM cunyaTa Ans 3aAaHHoro Yucna Toyek (Ho He 6onee
1000);

e pacueT MHAeKca cunyaTa Ons Kaxdoro knacrtepa;

e pacuyeT UHAeKca cunyaTa Kknactepmsauun B LENOM;

¢ (bopMUpOBaHME METKM KadyecTBa Knactepmaaumm.

BHewHwnin anropntm knactepmsaumm gonxeH bbiTb OCHOBaH Ha KakoM-nnbo
LeHTpoOMOHOM MeTo e (T.e. ONeprupoBaThb NOHATUEM LEHTPA KnacTtepa), Hanpumep,
anroputm k-cpeoHux.

BxoaHble NopThbl

HasBaHue Twvn
Tabnuua o6bekToB Tabnuua
NepemeHHble NepemeHHble

CrtpykTtypa Tabnuubl "Tabnmua o6 bEeKToB"
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MeTtka Tvn OnucaHune

Howmep U . Homep knacTepa, K KOTOPOMY OTHOCMKTCS
enblii

Knactepa 06bekT

NpeHTndomkartop CTpoKOBbI NoeHTndomkaTtop obbekTa

HanmeHoBaHume nons, B KOTOPOM
Mone CTpokoBbIli COOEPXUTCH 3HAYEHNE XapaKTepuCcTUKn
obbekTa knactepa

3HaveHune . 3HaueHve nons
BellecTBeHHbI

lNMepeMeHHblIe B nopTte ""lepeMeHHbIe"

N2 MeTKa Tun 3HauyeHue

1 CrtaHpapTm3aums gaHHbIX Nornyeckuni true

CraHpapTM3aums AaHHbIX — donar, npy KOTOPOM 3HaYeHus 6y ayT npueeaeHbl K
eavHomy Buay. Mo ymonuaHuio true.

BbixoOHble NOPThbI

Ha3saHue Tun
KnactepHble cnnyaTbl Tabnuua
NHpoekcbl cunyaToB Tabnuua
KayecTtBO KnacTtepumsauum [NepemeHHble

CtpykTtypa tabnuubl "KnacrtepHbie cunyatbl”



MeTtka Tun OnucaHue

Homep cTpoku Llenbin [MopanKoBbIA HOMEP CTPOKMU
5 Homep knactepa, K KOTOpoOMy
Homep knactepa Llenbin
OTHOCUTCS 06 BEKT
NpeHTndomkartop CTpokoBbIi NoeHTndmkaTtop obbekTa
NHoekc oueHku 3HayeHne nHaekca oueHkn cunyaTta
cunyasta BeuecTBeHHbIn AN o6bekTa

Tabnuua oTcopTMpOBaHa Mo BO3pacTaHMio HOMepa Knactepa 1 ybbiBaHuio MHOeKca
cunyarTa.

CTtpykTypa Tabnuubl "UHpoekcbl cunyaToB"

MeTka Tun OnucaHue
Homep knactepa Llenbin YHMKanbHbIA HOMEP KnacTtepa
NHpekc cunyaTa BelwecTBeHHbIN MHpekc cunyaTa knacTtepa

NepemeHHble B nopTte "KayecTBO Knacrepunsauum”

N2 Metka Tun OnucaHwne
3HayeHune nHgekca cunyaTa
1 NHpekc cnnyata 5
BelwecTBeHHbIn  Knactepusauuu
KavecTBo . NHTepnpeTaums s3HayeHns nHaekca
CTpokoBbIii
Knacrtepusauuu cunyaTa, cM. ANropuTMmbl

Ob6uwee onncaHue (ccoinka 1) n NoapobHbIA anropmMT™ ¢ peanunsaumnein Ha s3bike MNMuToH
(ccbinka 2).

1. NHpekc oueHkn cunyata SilhouetteScore pacuntbiBaeTcs no goopmyne:


https://en.wikipedia.org/wiki/Silhouette_%2528clustering%2529
http://scikit-learn.org/stable/auto_examples/cluster/plot_kmeans_silhouette_analysis.html#sphx-glr-download-auto-examples-cluster-plot-kmeans-silhouette-analysis-py

Bl — Al

SilhouetteScore =
o “ max(Al, BI) rpe:

o Al — PaccTtosHue 0o LueHTpa knacTepa;
o BT — PaccTosHue 0o ueHTpa coceaHero Kknacrepa.
2. CpepHee 3HayveHune nHpekca oueHkun cunyata SilhouetteCoefficient
Bapbupyetcsa ot -1 oo 1.

3. MeTka, oTBeYatowas 3a Ka4ecTBo knacTepmaaumm, opMupyeTcs no npasuny:

o KauectBo knacTtepusauumn Huskoe, ecnu SilhouetteCoefficient < 0,2;

o KavectBo knacTtepusauumn CpenHee, ecnu SilhouetteCoefficient B
nHtepsane [0,2; 0,5)

o KayvecTBo knactepusaumu Boeicokoe, ecnu SilhouetteCoefficient > 0,5.

JdononHutenbHaga nuteparypa

1. MaknuH, H.B., Opewkos, B.N. KnactepHble cunyatbl (2016)


https://elibrary.ru/item.asp?id=26506406

CpaBHeHuMe Knactepusauum

Hasan Kk cnucky KOMNOHEHTOB

Ha3sHayeHue

MNpenHa3HayeH ans pacyeTa OTHOCUMTENbHBIX METPUK OLEHKN KayecTBa ABYX
Knactepusauuin (mep 6n11m30cTn):

e nHpgekca PaHaa;

e nHgekca donkca-Mannoyca;
e nHOekca Xakkapa;

e Pa3HOCTHOrO pasgeneHus.

BxogHble NOpThI

HasBaHue Tun
BxopaHoi Habop OaHHbIX Tabnuua
Jons BbI6OPKM MNepeMeHHble

CtpykTypa Tabnuubl "BxonHon Habop paHHbIX"

MeTka Tun OnucaHune
NoeHtndomkaTop 5 NoeHTndpmkaTop ob6bekTa
CTpokoBbIii

Homep U 5 Homep knactepa o6bekTa no nepsoi
enbli

knacTepa 1 Knactepusauuu

Homep U . Homep knactepa o6bekTta no BTOPOWA
enblii

knacrtepa 2 Knacrtepusauum

lNMepemeHHble B nopTe "Honst BbI6GOpKU™


file:///home/gitlab-runner/builds/ENMKzF8y/1/learn/loginom-silver-kit/README.md

N2 MeTtka Tun 3HauyeHue

1 Lons Bbibopkun, % BeuiecTBeHHbIl 100

Insa BbI6OOPKK, % — NO3BONSIET 3a8aTb 000 06 bEKTOB, KOTOpble 6yAyT y4acTBOBaTb
B (hOPMMPOBAHMK CYETHbIX Nap. 1o ymonyaHuto yyacTtsyoT Bce 06bekTbl (100%).

BbiXxooHble NOPThbI

Ha3BaHue Tvn

NHpekcbl [MepeMeHHble

lNepemeHHble B nopTe "UHAOeKCbI"

N2 MeTtka Tvn OnucaHune

3HayeHune nexuT B guanasoHe ot 0 oo 1,

Nhoekc
1 . 1 roBopuT 06 MOEHTUYHOCTH
PaHpa BelecTBeHHbIN .
Knactepusauum
O6bI4HO Ucnonb3yeTcs nNpu
NHaoekc

nepapxmyeckon knacrepmsauum. 1
2 donkca- .
BewecTBeHHbI  yKasblBaeT HA MOEHTUYHOCTb

Mannoyca o
KnacTtepuaauunii
PaccumTbiBaeTCS NpU UCKIOYEHUN Ynucna
HabnooeHniA, nonaswmx B 06enx
NHpekc
3 _ KnacTepwusaumsx B pasHble kKnacTtepbl.
Xakkapa BelecTBeHHbIN
UeM Bbilwe 3HaYEHNEe nHaeKca, Tem
6nunxe knactepuaaumm
KonnyecTtBo nap 06bekT0B, KOTOPbIE
PasHocTHOe .
4 Llenbiii npyvHagnexart pasfnyHblM Knactepam B
pasneneHve

Knacrtepundaumnsax

JdononHutenbHasa nutepartypa



1. Clustering performance evaluation — nopTan scikit-learn.org
2. Fowlkes—Mallows index — Wikipedia
3. KoapdpuumeHt Xakkapa — Wikipedia


http://scikit-learn.org/stable/modules/clustering.html#clustering-evaluation
https://en.wikipedia.org/wiki/Fowlkes%25E2%2580%2593Mallows_index
https://ru.wikipedia.org/wiki/%25D0%259A%25D0%25BE%25D1%258D%25D1%2584%25D1%2584%25D0%25B8%25D1%2586%25D0%25B8%25D0%25B5%25D0%25BD%25D1%2582_%25D0%2596%25D0%25B0%25D0%25BA%25D0%25BA%25D0%25B0%25D1%2580%25D0%25B0

CpaBHeHue MeTpuk

Hasan Kk cnucky KOMNOHEHTOB

Ha3sHayeHue

KoMNOHEeHT ona cpaBHEHMS TEKywWwmnx nokasaTenen ¢ aTanoHHom wkano AUC, Gini,
KS, lhpekc cunyaTa, a Tak Xe C Nonb30BaTeNbCKOMN WKanow (Ha BbIbop) u ¢
NOCTPOEHNEM BU3yann3auunm.

BxogHble NOPThI

HassaHue Twn

MeTpuka 1 MNepemeHHble
MeTpuka 2 NepemeHHble
MeTtpuka 3 MNepemeHHble
Tun meTpuk NepemeHHble

lNepeMeHHble B nopTe "MeTtpuka 1"

Ne MeTka Tun 3HayeHue
1 MeTtpuka 1.MeTka CTpokoBbIV Obyuatowas Boibopka
2 MeTpuka 1.3HayeHne BelwecTBeHHbIN 0,6

lNepeMeHHble B nopTe "MeTpuka 2"

Ne Metka Twvn 3HayeHue
1 MeTtpuka 2.MeTka CTpokoBbIii TecTtoBas Bbibopka

2 MeTpuka 2.3HayeHmne BelecTBEHHbIN 0,7
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NMepemeHHble B nopTte "MeTpuka 3"

N2 MeTtka Tun 3HauveHune
1 MeTtpuka 3.MeTka CTpokoBbIii null
2 MeTpuka 3.3HayeHne BelecTBeHHbIM null

lNepemeHHble B nopTte "Tun meTpuk"”

Ne MeTka Tun 3HauyeHue
1 Tun meTpukun CTtpokosbiii Custom

2 HeyposneTtesoputenbHoe BewecTBeHHbIN 0,30

3 CpenHee BewecTBeHHbIN 0,50

4 Xopolee BeuwecTBeHHbI 0,70

5 OueHb xopolee BelwecTBeHHbI 0,90

6 OTnnyHoe BelwecTBeHHbI 0,99

Tun MeTpuKM — No3BONSET BbIOpPATb TUN WKasNbl AN CPaBHEHUS METPUK. BO3MOXHbIE
3HaYyeHus:

e AUC — nHpekc AUG;

e Gini — vHpekc Gini;

¢ KS —crtatuctunka KS;

e Sl — nHpekc cunyaTa;

e Custom — nonb3oBaTenbckas wkana (no ymonyaHuio).

BbiXxooHble NOPThbI

Ha3BaHue Tvn

CpaBHeHMe MeTpuK Tabnuua

CtpykTtypa Tabnuubl "CpaBHeHne meTpuk"



MeTtka

Tun meTpukmn

Tekywee

HeynoBneTBoputenbHoe

cpenoHee

xopouee

O4YeHb Xopoluee

Tun

CTpokoBblii

BelwecTBeHHbI

BewecTBEeHHbIN

BewecTBEeHHbIN

BewecTBEeHHbIN

BewecTBEeHHbIN
OTNINYHOE
BeuwecTBeHHbIN
Busyanusatopbl

OnucaHune

HasBaHue aTanoHHOM wWKanbl n
METOK TEeKYLMNX METPUK

3HayeHne TeKywWwmnx MeTpmk
HeynosneTtBoputenbHoe 3HavyeHne
9TaNIOHHOW WKanbl

CpenHee 3Ha4YeHne aTanoHHOM
WwKanbl

Xopoluee 3Ha4YeHme aTanoHHOM
wKkanbl

OueHb xopoluee 3Ha4YeHne
9TaNIOHHOM WKanbl

OTnnYyHoE 3HaYeHne aTanoHHOMN
wKanbl

Owuarpamma "CpaBHeHue MeTpuk"
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CratucTtnyeckass 3HaYMMOCTb

Hasan Kk cnucky KOMNOHEHTOB

Ha3sHayeHue

KOMMOHEHT ong NnpoBepKM CTaTUCTUYECKOM 3HAYNMMOCTU C MOMOLLbIO OJHOCTOPOHHErO
T-TecTa, oBycTOopoHHero T-tecTa, Tecta MaHHa-YutHu (U-tecT) Ha BbibOp.

BxogHble NOPThI

HasBaHue Tun
MpoueHT no rpynnam Tabnuua
lNepemeHHble NepemeHHble

CtpykTtypa tabnuubl "TpoueHT no rpynnam"

MeTtka Tvn OnucaHue

MpoueHT cobbITMS N0 KOHTPONbHO rpynmne

KoHTponbHas
_ (rpynne, Ha KOTOPYIO HE NPOU3BOANNOCH
rpynna, % BewecTBeHHbIN .
BO3I€ENCTBME)
MpoueHT cobbITUSA N0 TECTOBOW rpynne
TecTtoBas
. (rpynne, Ha KkOTOPYO NPOU3BOANIOCH
rpynna, % BelwecTtBeHHbIN

BO3JeNCTBME)

lNepeMeHHbIe B nopTte ""lMepeMeHHbIe"

N2 MeTtka Tun 3HayeHune
1 YpoBeHb 3HAYNMOCTH BelecTBeHHbI 0,05

2 Twn TecTa Lenbin 0
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1. YpOoBeHb 3HAYUMOCTU — 3TO BE/IMYMHA, UCMONb3yeMas ANs OLEeHKN UCTUHHOCTH
HEeKOTOpOro peadynbTtata unun runotesbl. MonynspHbIMU YPOBHAMN 3HAYUMOCTM
ABNAOTCS:

o 0,05% (N0 ymonyaHuio);
o 0,01%;
o 0,001%.
2. Tvun Tecta — MOXET NPUHMMATb 3HAYEHUS:

o 0 (Mo yMOn4yaHuio) — 0OHOCTOPOHHUIA T-TecT;
o 1 — OBYCTOPOHHUIA T-TecT;
o 2 — tecta MaHHa-YntHu (U-TecT).

BbixogHble NOPTHI

Ha3BaHue Tun

lNepemeHHble MNepemeHHble

lNepemeHHble B nopTe "lepeMeHHbIe"



10

11

MeTtka

Cratuctunyecku
3Haymmasg

KoHTponbHas
rpynna: Kon-Bo
HabnoaeHn

TecTtoBag rpynna:
KON-BO HabnwooeHui

YpoBeHb
3HA4YUMOCTH

3HayeHune Kputepus

Twun TecTa
BnnsnHune

BO30encTBUSA, %

KoHTponbHas
rpynna: cpegHee

TecTtoBas rpynna:
cpelHee

KoHTponbHas
rpynna: gucrnepcus

TecToBasg rpynna:
ancnepcus

Anroputmbl

Tvn

CTpokoBbIii

LUenbin

Lenbi

BewecTBeHHbIN

BewecTBeHHbIN

CTpokoBbIii

BeuecTBeHHbIN

BeuecTBeHHbIN

BeuwecTBeHHbIN

BewecTBeHHbIN

BewecTBeHHbIN

OnucaHue

MpuHnmMaeT 3HavyeHus Oa nnu
Het (cm. [ononHuTenbHas
nuteparypa)

Kon-Bo HabnogeHwnin (3anuceit)
Mo KOHTPO/IbHOW rpynne B
NCXOLHbIX AAaHHbIX

Kon-so HabnwogeHuii no
TECTOBOW rpynne B UCXOAHbIX
NaHHbIX

BblbpaHHbIin ypoBEHb
3Ha4YMMOCTH

3HayeHue T-kputepus nnu U-
KpuUTepus, paccymtaHHoe ans

reynn

BbibpaHHbI TecT

(cM. AnropuTMmbl)

CpenHee 3HayeHue No
KOHTpONbHOW rpynne (Tonbko
ansa T-tecta)

CpenHee 3HayeHue no
TecToBol rpynne (Tonbko ons
T-tecta)

Jncnepcusa no KOHTPONbHOM
rpynne (Tonbko gna T-tecTa)

Lduncnepcusa no Tectoson rpynne
(Tonbko ona T-tecta)



1. BnusiHne Bo3pemncTBus, % — eCnun B peadynbrarte nposepku none Cratuctmyecku
3Haynmmas npuHano 3aHadveHve a, 10 pacyeT BNIUSHMSA BO3AENCTBUS Ana T-TecTta

OyLeT NpoMcxoanTb No CHOpMy Ne:

(Test Avg — Control Avg)
: = % 100
Control Avg roe:

o TestAvg — cpenHee 3Ha4yeHme No TecToBol BbIBOPKE;
o ControlAvg — cpenHee 3HayeHne No KOHTPONbHON BLIOOPKE.

JdononHutenbHaga nuteparypa

1. t-kputepwnin CtbiogeHTa - Matepuan n3 Wikipedia (pyc.)
2. U-kputepuin MaHHa — YutHu - matepuan ns Wikipedia (pyc.)


https://ru.wikipedia.org/wiki/T-%25D0%25BA%25D1%2580%25D0%25B8%25D1%2582%25D0%25B5%25D1%2580%25D0%25B8%25D0%25B9_%25D0%25A1%25D1%2582%25D1%258C%25D1%258E%25D0%25B4%25D0%25B5%25D0%25BD%25D1%2582%25D0%25B0
https://ru.wikipedia.org/wiki/U-%25D0%25BA%25D1%2580%25D0%25B8%25D1%2582%25D0%25B5%25D1%2580%25D0%25B8%25D0%25B9_%25D0%259C%25D0%25B0%25D0%25BD%25D0%25BD%25D0%25B0_%25E2%2580%2594_%25D0%25A3%25D0%25B8%25D1%2582%25D0%25BD%25D0%25B8

MeTpukun Knaccudpumkaumm

Hasan Kk cnucky KOMNOHEHTOB

Ha3sHayeHue

Mossonger paccuymTaTb paa METPUK ONg OLEHKU KavyecTBa kKnaccuumkauun.

BxogHble NOpThI

Ha3BaHue Tvn

Habop naHHbIx Tabnuua

CtpykTtypa Tabnuubl "Habop paHHbIX"

MeTtka Tun OnucaHune
CobbiTne: NcTrnHHOE 3HayeHue cobbiTng: 1 — cobbiTme
WUCTUHHOE Llenbin  npownsowno; 0 — cobbiT1e He NPOM30LWO

MNMpenckasaHHoe 3HaYeHne cobbiTns: 1 — moaenb
CobbiTne:
_npepnckasana, 4To cobbiTue npounaowno; 0 —
npenckasaHHoe  Lenbin
MO4eNb Npehckasana, YTo cobbiTue He NPOUN30LWNo

BbixogHble NOPTHI

Ha3BaHue Tvn

MeTpuku [NepemeHHble

lNMepeMeHHble B nopTe "MeTpukn"
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N2 MeTKa Tun
1 To4yHOCTb

BewecTBeHHbIN
2 NonHoTa

BelwecTBEeHHbIN
3 F1-mepa

BewecTBeHHbIN
4 Accuracy

BewecTBEeHHbIN
5 TN Uenblii
6 FP Lenbii
7 FN Uenbi
8 TP Lenbii

Anroputmbl

ToyHocTb = TP /(TP + FP)

MontHoTta = TP / (TP + FN)

OnucaHune

CM. ANropntMmbl

CM. ANropnTMmbl

CM. ANropuTtMmbl

CM. AnropnTMmbl
KonnyecTtBo UCTUHHOOTPMLLATE NIbHbIX
cnyyaes

KonnuecTtBo NOXHOMONOXUTENbHbIX
cnyyaes

KonuuecTtBo N0XHOOTPULATENbHbIX
cnyyaes

KonnuectBo NCTUHHOMONOXUTENbHbIX
cnyyaes

F1-mepa =2 (ToyHocTs [NonHoTa) / (To4yHOCTb + [lonHOTA)

Accuracy = (TN + TP) /(TN + FP + FN + TP)

JdononHutenbHaga nuteparypa

1. F-score


https://en.wikipedia.org/wiki/F-score

TpuBuanbHasa moaenb

Hasan Kk cnucky KOMNOHEHTOB

Ha3sHayeHue

[MocTpoeHne TpuBManbHoOn (base) Mmoaenn, oueHnBaLWeN BEPOSATHOCTb HACTYNNEHNS
cobbIT!S HA 0AHOM BXOAHOM dhakTope (HENPepbIBHOrO BUAA, LIEoro nnm
BelWeCcTBEHHOro Tuna). Micnonb3yetcsa nornctnyeckas perpeccms ¢ npeasapuTenbHom
npoueaypoi oNnTUManbHOro kBaHToBaHMs. Moagenu asTomaTnyeckun nepeobyyatoTtcs.

BxogHble NOPThI

HasBaHue Twvn
Obyuvatowas Bbibopka Tabnuua
TecTtoBas Bbibopka Tabnuua

CtpykTypa Tabnuu, "O6yvaloLiasn Bbibopka"”,
"TectoBas Bbi6opKa"

MeTtka Tun OnucaHwue
NoeHTugomkartop CTpOKOBbIN NoeHTndpukaTop obbekTa
TpuBnanbHbin [Mone ¢ TpuBManbHbIM
nokasaTtesb BeuwecTBeHHbIN nokasaTenem

CobbiTne Norunyeckunin Mone c cobbiTnem

1. Mone ¢ TpMBManbHbIM NokasaTenem OoXHO 6biTb HENPEepPbLIBHOMO BMAA,
BELWECTBEHHOr0 UMM LIeoro Tmna.

2. TpuBunanbHoe none 4ns TeCTOBOMN 1 0byyatolieit BIBOPOK A0NXKHO coBnagath, HO
3TOT KOHTPO/Ib IEXXUT Ha NONb30BaTeNe KOMMNOHEHTA.

3. CobbiTne COAEPXMT ABaA YHUKANbHbIX 3HAYEHUS NOTMYECcKoro Tuna. True
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COOTBETCTBYET HACTYNNEeHUIO cobbITnS.

BbixooHble NOPTHI

HasBaHue Tun
BepoaTHocTM cobbiTUiA Tabnuua
MeTpuku kayecTtsa [NepemeHHble

CTtpykTypa Tabnuubl "BeposiTHOCTU cOObITUN"

MeTtka Tun OnucaHue
NpeHTndomkartop CTpokoBbIii NoeHTndmkaTtop obbekTa
BeposaTHoCTb MNone ¢ TpuBmManbHbIM
cobbITus BelecTBeHHbIN nokasarenem

Ob6bekTbl 0OTCOPTMPOBAHbDI B Nopsiake yObiBaHNS BEPOSATHOCTU CODbITUSI.

lNepeMeHHble B nopTe "MeTpukun Kkayectea"

Ne | MeTka | Tun | Onucanwe | |:--|: |: |:=--

|| 1| WHoekc AUC | ' BelwecTBEHHbIN |
PacuntaHHoe 3HaveHune nngekca AUC gnamopenu | | 2 | Kayectso | “% CTpPOKOBbIN |
CnoBecHoe onucaHue kavyectsa mogenu (cm. Anroputmsl) | | 3 | CtaHmapTtHas ownbka
| *Y BewecTBeHHbIA | CTaHaapTHOE OTKNIOHEeHWe no Habopy | | 4 | [loBepuTenbHbIi

NHTepBan HUXHUIM | ** BewecTBeHHbIN | HUXHAS rpaHnua 4OBEPUTENBHOIO
nHtepsana | | 5 | JoBeputenbHbli UHTEPBAN BepXHUN | ' BewecTBeHHbIN | BepxHas
rpaHvua noBepuTenbHOro nHtepsana | | 6 | Z-oueHka | -~ BewecTBeHHbIN |

PacuntaHHOe 3HayeHne Z-OueHKM |

MNepeMeHHble BbIXOAHOro nopTa COOTBETCTBYIOT KOMAOHEHTY AUC 1 paccuynTbiBaloTCS
Lns TecToBo Bbibopkm. Ouarpammbl ROC-KpurBbIX Ansi TECTOBOM 1 0byyatowlel
BbIOOPOK MOXXHO yBMAETb, 3aiTS BHYTPb KOMMOHEHTA.
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IV-oTt60p

Hasan Kk cnucky KOMNOHEHTOB

Ha3sHayeHue

KomnoHeHT npeaHasHayeH ang noctobpaboTku pe3ynbTatoB KoMNoHeHTa KoHeuHble
Knacchbl:

e 0TH6Op CTONOLOB, KOTOPbIE COOEPXAT METKY KOHEYHOrOo knacca (Mo yMoN4aHuIo
nmsa Takoro ctonbua nmeet noctgukc _ClassMark);

e 0T60Op 3HAYMMBIX CTONOLOB (CMUCOK 3HAYMMbIX CTONOLOB NOAaeTCs OTAENbHO U
MO>XeT OblTb B3SIT C BbIX0O4A KOHEYHbIX KNacCcoB).

HesHauymmble cTonbubl BCErga UCKNoYatoTes.

BxopOoHble NnopThl

HasBaHue Tun
BxoaHoi Habop faHHbIX Tabnuua
3HaunmocTn cTonbuos Tabnuua
[MepeMeHHble [MepeMeHHble

CtpykTypa Tabnuupbl "BxonHon Habop paHHbIX"

Ha Bxon HY>XKHO nogaBaTb BbIXOOHOM Ha6op OaHHbIX N3 NMEepPBOro BbIX0OHOTO nopTta
koMnoHeHTa KOHeuYHble Knacchbl.

CtpykTtypa Tabnuupbl "3HaunmocTtu ctonbuoB"”
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MeTtka Tvn OnucaHue

Nms cTtonbua CTpoKOBbIiA
MeTka ctonbua CTpoKOBbIiA
3HauymmocTb cTonbua CTpoKOBbIiA

[aHHbIA Habop OaHHbIX MOXET ObiTb B3SIT N3 TPETbEro BbIXOAHOrO NopTa KOMMNOHEHTa
KoHeuHble Knacchbl, npeaBapuTenbHO 0TUIbTPOBAB HY XHble N0 3HAYNUMOCTM
cTonbubl.

lNMepeMeHHbIe B nopTte ""lepeMeHHbIe"

MeTtka Tun 3HaueHue
Ncknioyaemble cTonbubl CTpokoBbIf Id,Event
MocTdumke MeTkn CTpokoBbIi _ClassMark

[MepeMmeHHyto NMocTPUKC METKN MEHATL HEXENaTeNbHO, eCNU UCNOJb3YITCS
pe3ynbTtatbl paboTbl kKoMnoHeHTa KOHeuYHble Knaccbl. B nepeMeHHyto nckniovyaemole

cTtonbubl 3apalnTcs yepes pasgenutens "," UMeHa nonem, KOTopble He06x0AMMO
no6aBunTb "Kak ecTb" Ha BbIX04e KOMMNOHEHTA (0ObIYHO 3TO NONE C NAEHTUENKATOPOM
1 cobbiTEM).

BbixoOHble NOPTHI

Ha3BaHue Tun

BbixoHOW Habop AaHHbIX Tabnuua

CtpykTtypa Tabnuubl "BbixogHon HAbop OaHHbIX"

CTpykTypa Tabnuupl COOTBETCTBYET BXOAHOMY Habopy nocne npeobpasoBaHus.



'eHepaTtop KaneHpaps

Hasan Kk cnucky KOMNOHEHTOB

Ha3sHayeHue

KOMNOHEHT NO3BONSET CreHepMpoBaTb BPEMEHHOM P MeXdy 3a4aHHbIMK JaTamu.
[MpomeXxyTok Mexay natamu 3afaetcs nepeMeHHon Tun nepuopa. Bo3aMoXHble
3HaYeHuns:

o d — OeHb;

e W —HeJlens (B COOTBETCTBUM C MeXAYyHAPOAHbIM cTaHaapToM ISO 8601);
e m — MecsU;

e ( — KBapTan;

e y—rogn.

BxogHble NOpThI

Ha3BaHue Tvn

HaTtbl [MepeMeHHble

lNMepeMeHHbIe B nopTe "Oatbl”

N°  Metka Tun 3HayeHue
1 [Mepron HavYanbHbIN Jata/Bpems 01.01.2023, 0:00
2 [Mepron KOHEeYHbIN Jata/Bpems 31.12.2023, 0:00
3 Twun nepuopa CTpokOBbI d

BbixoOHble NOPTHI
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Ha3BaHue Twvn

Habop oaHHbIX Tabnuua

CtpykTypa Tabnuubl "Habop paHHbIX"

MeTtka Tvn OnucaHue

KaneHpapb Hata/Bpems CdhopMUpOBaHHbI BDEMEHHOM pPAL,



"eHepaTtop NycCTbIX Nosen

Hasan Kk cnucky KOMNOHEHTOB

Ha3sHayeHue

Kak npaeuno, TpebyeTcs, korna Ha Bxoae Kakoro-nmbo KOMNoHeHTa ecTb
obsi3aTeNnbHOE Nose, KOTOPOro HeT B aHaNN3npyeMoM Habope AaHHbIX.
MpenHasHayeH ans co3naHns YeTblpex NyCcTbix Nonei pasHbiX TUMOB:

e CTpPOKOBbIN;
e BellecTBEHHbIN;
o |lenbiin;

Hata/Bpems.

Co3paaHHble NoNs MOXHO NPUCOEANHNTDL K HAbopy AaHHbIX y3noM CoenuHeHue.

BxogHble NOPThI

Y KOMNOHEeHTa HeT BXOOHbIX NnopTOB.

BbixoOHble NOPThbI

Ha3BaHue Twvn

Habop oaHHbIX Tabnuua

CtpykTypa Tabnuubl "Habop paHHbIX"


file:///home/gitlab-runner/builds/ENMKzF8y/1/learn/loginom-silver-kit/README.md

MeTtka
ObbekT
Jarta

BeuwecTtBeHHOE
3HayeHune

Llenoe 3HayeHue

Twun
CTpokoBbIV

Hata/Bpems

BeuwecTBeHHbIN

Uenbin

OnucaHve
[MycToe none cTpoKOBOro Tuna
lMyctoe none Tuna Hata/Bpems

[MycToe none BewecTBEHHOIO
TMna

I'IyCToe none uenoro tmna



"'eHepaTOp cnucka

Hasan Kk cnucky KOMNOHEHTOB

Ha3sHayeHue

KOMMNOHEHT NO3BONSET CreHepupoBaTh HyMepOBaHHbI cnucok. JanHa cnucka
3ajaeTcs nepeMeHHbiMm Hayano cnucka n KoHew, cnucka.

BxogHble NOPThI

Ha3BaHue Tun

lNepemeHHble lNepemeHHble

NepemeHHble B nopTe "lepeMeHHbIe"

N2 MeTka Tun 3HauyeHune
1 Hauano cnucka Llenbin 1
2 KoHey cnucka Llenbiin 100

Ecnn 3HavyeHue nepemeHHo Hayano cnucka > KoHew, cnucka, To BbIBOAUTCS MyCTOWM
Habop OaHHbIX.

Ecnu 3HayeHve nepemeHHoit Hayano cnucka = KoHew, cnucka, 1o BbIBOAUTCS 04HA
cTpokKa.

BbixoOHble NOPThbI

Ha3BaHue Tun

Habop naHHbIx Tabnuua
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CtpykTtypa Tabnuubl "Habop paHHbIX"

MeTtka Tun OnucaHuve

Cnucok Llenbiit CdhopMMpPOBaHHbIA CNMCOK



KaTteropusa K uncny

Hasan Kk cnucky KOMNOHEHTOB

Ha3sHayeHue

KOMMOHEeHT ocylecTBNseT KoAMPOBaHNE KaxXaoW KaTeropum B LEeioe 4Mchno.
PaccTtosHue mex gy coce JHUMU LeNbIMA YUCnamm 3aBUCUT OT NEPEMEHHON
MHKpeMeHT.

BxogHble NOPThI

HasBaHue Tvn
Kateropuu Tabnuua
[MepeMeHHble [MepeMeHHble

CrtpykTtypa tabnuubl "HoMUHanbHble AaHHbIE"

MeTtka Tvn OnucaHue

KaTteropus CTpokoBbIii HanmeHoBaHme nnn ngeHTMukaTop Kateropum

lNepeMeHHble B nopTte "lepeMeHHbIe"

N2 MeTtka Tun 3HaueHue
1 HayanbHoe 3Ha4YeHmne Llenbiii 0

2 NHKkpemeHT Llenbin 1

3 CunTatb nycTble Jlornyeckui true

1. HauanbHoe 3HauyeHMe — 3HaveHue, KoTopoe OyaeT NPUCBOEHO NepBOl
KaTeropuu.
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2. NHKpemeHT — KaTteropuu npuceansBaeTcsa HOMep No npuHuuny: HayasabHoe
3HayeHue + VIHkpemeHT * [Nosnumns kateropuum.

3. CuuraTb nycTble — 3aaaeT cnocob 06paboTky NycTbiXx 3HAYEHWIA. [Mpy 3HaYEHUM
true (no ymonyaHuio) nyctoit kateropun 6yneTt npuceoeH Homep, false — nyctole
KaTeropum octaHyTCs NyCTbIMU.

BbixoOHble NOPThbI

Ha3BaHue Tun
Habop maHHbIx Tabnuua
Tabnuua 3aMeH Tabnuua

CtpykTypa Tabnuubl "Habop paHHbIX"

MeTtka Tvn OnucaHue

Karteropus (3ameHa) Llenbin Yucnosble 3HAYeHUS KaTeropumn

CtpykTypa Tabnuupbl "Tabnuua 3ameH"

MeTtka Tun OnucaHue
Kateropus . .
_ Cnuncok yHuKanbHbIX 3Ha4YeHNn KaTeropui
(Category) CTpokoBbIii
Kateropus U . Cnncok yHUKanbHbIX HOMEPOB, MPUCBOEHHbIX
enbin

(3ameHa) KaTeropuam



Pa3HoCTb par

Hasan Kk cnucky KOMNOHEHTOB

Ha3sHayeHue

KoMNoHeHT No3BonseT paccuntatb pa3HOCTb MeXay AByMs natamu. Moxet
NPVHMMAaTb Ha BXO4 Kak Habop AaHHbIX M3 OBYX KOMOHOK, Tak U ABE MEePEMEHHbIE.

BxogHble NOPThI

HasBaHue Tvn
Jartbl Tabnuua
HaTtbl [MepeMeHHble

CrtpykTtypa tabnuubl "Oatbl”

MeTtka Tun OnucaHue
HNata 1 Hata/Bpems BpemeHHom! pag, 1
Harta 2 Lata/Bpems BpemeHHom pag 2

JlaHHbIA BXOOHOW NnopT ABNAETCA HeobA3aTeNbHbIM.

lNMepeMeHHbIe B nopTe "Oatbl”

N2 MeTtka Tvn 3HauyeHue
1 Hara JNata/Bpems 01.01.2023 12:30:48

2 [Hara?2 Hata/Bpemsi 03.01.2023 10:25:12
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BbixoOHble NOPTHI

HassaHue Tun
Habop naHHbIx Tabnuua
lNepemeHHble [NepemeHHble

CtpykTypa Tabnuubl "Habop paHHbIX"

MeTKa Tun OnucaHune

MaTtemaTuyeckas pasHoCTb Mexay

PasHocTb .
BewecTtBeHHbIA  paTamu
INHen (Bcero) Llenbin PasHuua B NOMHbIX OHSAX
Yacos (Bcero) Llenbin PasHuua B NONHbIX Yacax
MunyT (Bcero) Llenbin PasHuua B NONHbIX MUHYTaX
CexyHpg (Bcero) Llenbin PasHuua B cekyHaax
. KonnyecTBo 4acoB C y4eTOM NOMHbIX
Yacos (OcTaTtok) Llenbii 5
OHen
MwuHyT (OcTtartok) Llenbiin KonnyectBo MUHYT C y4ETOM YacoB
CekyHp .
Llenbii KonunyecTBo cekyHA C y4€TOM MUHYT
(Octarok)
PasHuua c . Mpowenwee BpeMs Mexay natamm ¢
. CTpokoBbIii .
y4eTOM OHEMN YyYETOM NONHbIX OHEN
. MpowenHee BpeMsa Mex gy natamm B
PasHnua B yacax CTpokoBbIii
yacax
Harta 1 Nata/Bpemss  VcxomnHblii BpeMeHHoM psig, 1
Hata 2 Hata/Bpemss  VicxomHblii BpeMeHHO psg 2

lNepeMeHHblIe B nopTte ""lepeMeHHbIe"



10

11

12

MeTka

PasHocTb

LHen (Bcero)
Yacos (Bcero)
MwuHyT (Bcero)
CekyHa (Bcero)
Yacos (OcTtaTok)
MwuHyT (OcTaTtok)
CekyHa (OcTtaTtok)
PasHuua c yyeTtom gHen
PasHuua B yacax
Hara 1

Jarta 2

Tun
BelwecTBeHHbIN
Llenbiii
Llenbiii
Llenbiii
Llenbiii
Llenbiii
Llenbiii
Llenbiii
CTpokoBblii
CtpokoBblii
Hata/Bpems

Hata/Bpems

3HayeHue
1,91

1

45

2754
165264
21

54

24
21:54:24
45:54:24
01.01.2023 12:30:48

03.01.2023 10:25:12



CoBur part

Hasan Kk cnucky KOMNOHEHTOB

Ha3sHayeHue

KoMnoHeHT onsa cosura gathl Ha OOHY NN HECKONbKO ednHNL n3MepeHnsa BpeMeHn.

BxogHble NOpThI

HasBaHue Twn
DaTtbl Tabnuua
lNepemeHHble lNepemeHHble

CrtpykTtypa tabnuubl "Oatbl”

MeTtka Tun OnucaHune

Cnucok pat Hata/Bpems BpemMeHHo psaa

lNepemeHHble B nopTe "lepeMeHHbIe"
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Ne MeTtka Tun 3HauyeHue

1 HanpasneHuve casura CTpokoBbIVi +
2 Monobl Lenbin 0
3 Mecsubl Uenbin 0
4  IOHn Lle nbiii 0
5 Yacobl Uenbin 0
6 MWHyY TbI LUenbin 0
7  CexyHnObl Uenbin 0

HanpaBneHMe caBura — nepemMeHHad, npnHnMmarlas gsa 3Ha4eHus:

e + (nntoc) — npubaBnsieT ykasaHHble e ANHULbI U3MEPEHUSI BDEMEHM K UCXOOHOW
naTe (Mo yMonyaHuio);

e - (MMHYC) — BblYMTaEeT yka3aHHble eaMHNLbl U3MEePEHNS BPEMEHU K UCXOOHOW
nare;

BbixoOHble NOPTHI

Ha3BaHue Tvn

BbixoaHol Habop faHHbIX Tabnuua

CtpykTypa Tabnuubl "BbixogHoW Habop AaHHbIX"

MeTKka Twvn OnucaHuve

Cnucok pat Hata/Bpewms MNpeobpa3oBaHHbIi BDEMEHHOW psia



NMepueHTUNb N%

Hasan Kk cnucky KOMNOHEHTOB

Ha3sHayeHue

KoMnoHeHT paccunTbiBaeT 3HasieHne N-ro nepueHTung B psae aaHHblxX. [llepueHtnnb
BblpaxXaeTcs B MPOLEHTaX N yKa3blBaeT, KAKOe 3HAYEeHMNE HaX0aAMTCS HUXe
yKasaHHOro npoueHTa gaHHbIX. Hanpumep, ecnu mbl roBOpUM 0 75-nepueHTtune, 10
9TO 03HAYaeT, YTO 75% 3HAYEHMIN HAXOOATCA HUXE 3TOr0 3HAYEHUS, a OCTaBWMeECSH
25% 3HauveHu Bblle.

BxogHble NOPThI

HasBaHue Tun
Psan naHHbIX Tabnuua
lNepemeHHble lNepemeHHble

CtpykTtypa Tabnuubl "Psp oaHHbIX"

MeTtka Tun OnucaxHune

3HayeHus BelwecTBeHHbIN VcxooHbin pan gaHHbIX
lNepeMeHHble B nopTte "lepeMeHHbIe"

N2 MeTKka Tun 3HauyeHune
1 3HaveHne N Llenbii 95

2 CpaBHeHve CTpoKOBbIVi >
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B nepemeHHon 3HauyeHue N 3anaetcsa TpebyemMoe 3HaYeHNE NeEPLEHTUNS B
npoueHTax. NepemeHHass CpaBHEHUE MOXET MPMHUMATbL 3Ha4YeHns > unm < . OHa
BAUSET HA NOrMKYy POPMUPOBaHNS BbIXOAHOrO cTonbua dnar.

BbixogHble NOPTHI

HasBaHue Twn

Psa DaHHbIX Tabnuua
MepueHTUNb MNepemeHHble
MepueHTUNb Tabnuua

Ctpyktypa tabnuubl "Psan paHHbIX"

MeTtka Tun OnucaHune
3HayeHus BewecTBEHHbIN McxooHbi psa AaHHbIX
®dnar Jlornyeckuii CM. Huxe

3HaueHue B cTonbue dnar npuHumaeT True , ECNN 3HAYEHNE paaa 6onble Nam
MeHblue (B 3aBUCMMOCTMK OT nepeMeHHo CpaBHeHUe) nepueHTUns.

lNepemeHHble B nopTe "lMepueHTUNb"

N2 MeTtka Tun 3HauyeHue

1 MepueHTUNb BewecTtBeHHbIN PaccuntaHHbIn NnepueHTub

CtpykTypa tabnuubl "lMepueHTnnb"

MeTtka Tun OnucaHune

MepueHTUNb BewecTBeHHbIN PaccumTaHHbIn NepueHTub



CnyJyanHasa Kkateropus JS

Hasan Kk cnucky KOMNOHEHTOB

Ha3sHayeHue

MNpuceanBaeT KaxaoMy 06 bekTy N3 cnmncka N-ciyvyamHblX KaTEropuii ¢ y4eTom
BEPOATHOCTU Bblbopa kateropun (unun 6e3 yyeta BeposiTHOcTH). 1ns ogHoro ob6bekTa
Kateropuu He nosTopstoTCs. KOMMOHEHT UCMONb3yeT KoL Ha A3blke JS (KOMNOHEHT
JavaScript).

BxogHble NOPThI

HasBaHue Tun
Ob6bekThbl Tabnuua
Kateropuwm Tabnuua
3HayeHus Tabnuua
[MepeMeHHble [MepeMeHHble

CtpykTypa Tabnuubl "O6beKkTbl"

MeTtka Tun OnucaHue

neHTudmnkatop unu HanmeHosaHne obbekTa
Ob6bekT 5
CTpOKOBbIi  (HanpuMmep, KNMeHTa)

CrtpykTtypa tabnuubl "Kareropum™

MeTtka Tvin OnucaHune

NoeHTndpunkaTop nnm HammeHoBaHne Kateropum

Karteropus
CTtpokoBblii  (Hanpumep, ToBapa)
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CtpykTtypa Tabnuupbl "3HaueHusa"

MeTtka Tvn OnucaHune

3HaueHune, oTHoCsee K KaTeropuv (Hanpumep,
3HaueHune 5
BelwecTBEHHbIi  KONMYECTBO NMOKYMOK)

LaHHbI NopT SBNsSieTCs Heobs3aTe NbHbIM.

lNepeMeHHble B nopTte "lepeMeHHbIe"

N2 MeTtka Tun 3HauyeHune

1 KonnyecTtso kaTteropum Llenbiii 3

BbixoOHble NOPTHI

HasBaHue Twvn

Habop oaHHbIX Tabnuua

CtpykTypa Tabnuubl "Habop paHHbIX"

MeTtka Tun OnucaHue
Ob6bekT CTpokoBblii NoeHTndpukaTop nnm HammeHoBaHne obbekTa
KaTteropus CTpokoBbIii KaTteropus, npucBoeHHast 06 bekTy

1. PacueT BeposiTHOCTM Bbibopa kaTteropuu: MNMokasatenb no kateropun / Obwas
CyMMa nokasaTeseli no BCEM KaTeropusim.

2. dopMupoBaHue rpaHunL, No Kateropusm. BepxHsisi rpaHmua — HaKonuTeNbHOE
3HaYeHve BEePOSTHOCTHU.

3. [eHepaums cnyyaiHoro Yncna no Kaxmaomy o6 bekTy 1 nposepka, B rpaHuLb



Kakow kateropuu oHo nonarno.
4. MpoBepka, He bbina v aTa KaTeropms yxe npuceoeHa ob6bekTy paHee. Ecnu
6bina, NoBTOPSEM NYHKTbI 3,4.



dunbTp cTONO6LLOB JS

Hasan Kk cnucky KOMNOHEHTOB

Ha3sHayeHue

MpenHasHauveH ons ot6opa ctonbLoB BXOAHOrO Habopa faHHbIX No cnucky. PaboTaet
B [BYX peXumax:

® OCTaBnseT B BbIXOOHOM Ha60pe CTO}'I6LI,bI, MMEeHa KOTOpPbIX €CTb B CMUCKE;
® NCKJ/IKOYaeT U3 BbIXOOHOIO Ha6opa CTOJ'I6LI,bI, MMEeHa KOTOpPbIX €CTb B CMUCKe.

KoMnoHeHT ncnonb3yeT koA Ha a3blke JS (komnoHeHT JavaScript).

BxogHble NOPThI

HasBaHue Tun

Habop maHHbIX Tabnuua
Cnncok ctonbuos Tabnuua
lNepemeHHble lNepemeHHble

CtpykTypa Tabnuubl "Habop paHHbIX"

CTpykTypa Tabnuupl He onpeaeneHa, B NopTe BKIOYEHA aBTOCUHXPOHMU3ALNS.

CtpykTypa Tabnuupbl "Cnncok cronbuos”

MeTtka Tun OnucaHue

NmeHa Cnuncok nmeH ctonbLoB BXxoaHoro Habopa, KoTopble
ctonbuoB  CTPOKOBbIA ~ HEOBXOAMMO OCTABUTH/MCKOUNTD U3 BbIXOLHOIO

[aHHbIA NopT siBNsieTCs HeobA3aTeNbHbIM.
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lNepemeHHble B nopTe "lepeMeHHbIe"

N2 MeTka Tun 3HaueHue
1 Mckntoyatb Nons no cnucky Jlornuyeckui true

2 Cnucok nonei CTpokoBbIii null

3 JenaTtb akTMBHbIMK Jlornyeckui false

Cnucok nonen — nmeHa cTonbLoB, KOTOPble HE0HXO0AMMO OCTABUTL/MCKNIIOYNTD U3
BbIXOOHOro Habopa, nepeyncneHHble Yepea 3anaTyto. [laHHbli cnucok senseTcs
NPVOPMTETHBLIM MO OTHOWEHMIO K Tabnuue CNnMcok cTonbuoB B criyyae, Koraa oH
3ano/HeH.

McknioyaTtb Nons no Crnmcky:

e true — 13 BbIx0OHOrO Habopa By oy T MCKNHOYEHbI CTONOLbI, CMUCOK KOTOPbIX
nogaH Ha Bxog CnMcok cTonbuoB nin ykasaH B nepeMeHHon Cnncok nonewu,
pPeXVM MO YMONTHAHUIO;

o false — B BbixoaHOI Habop nonagyT TONbKO CTONOLbI, CIMCOK KOTOPbIX NOAAH Ha
Bx0o4 Cnucok cTonbuoB nnv ykasaH B nepeMeHHoin Cnucok nonewn.

Jdenatb aKTUBHbIMMU:

e true — BceM BbIxoaHbIM cTonbuam byneT npuceoeH UsageType = Active;
o false — BceM BbIxoOHbIM cToNn6Uam 6ynet npucsoeH UsageType = Undefined.

BbixoOHble NOPThbI

Ha3BaHue Tun

Habop naHHbIx Tabnuua

CrtpykTtypa tabnuubl "Habop oaHHbIX"

CtpykTypa Tabnuupl 6yaeT cooTBETCTBOBATb CMUCKY CTONOLIOB HA BXOAHOM NopTe
Cnuncok cTonbuos.



IF-06 beguHeHue JS

Hasan Kk cnucky KOMNOHEHTOB

Ha3sHayeHue

KoMnoHeHT NnpnHMMaeT Ha BXo [ ABa Habopa AaHHbIX, OANH M3 KOTOPbIX 0653aTeNbHO
ABNSeTCA NyCcTbiM. Ha BbIx04e 0CTaeTCs TONbKO TOT HAbop AaHHbIX, KOTOPbLIA He
ABNSeTCA NycTbiM. iIcnonb3yeTcs Kak 0avH U3 BapuaHToB 06 beAMHEHUS BETBEM
nocne BbINONHEHUS y3na Ycnoeune.

BxogHble NOPThI

HasBaHue Tvn
BxogHOM NCTOYHUK OAHHbIX 1 Tabnuua
BxoOHOW MCTOYHUK OAHHbIX 2 Tabnuua

CtpykTypa Tabnuubl "BXxoaHON UCTOYHUK AaHHbIX 1"

CTpykTypa Tabnuubl He onpefeneHa, B NopTe BK/lOYEHA aBTOCUHXPOHM3AUUSI.
CtpykTypa Tabnuubl "BXxoaHON UCTOYHUK OaHHbIX 2"

CTpykTypa Tabnuupl He onpeaeneHa, B NopTe BKIOYEHA aBTOCUHXPOHMU3ALNS.

BbixoOHble NOPThbI

Ha3BaHue Tun

BbixoaHol Habop faHHbIX Tabnuua
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CtpykTtypa Tabnuubl "Habop paHHbIX"

CTpykTypa Tabnmubl COOTBETCTBYET CTPYKTYpe Habopa OaHHbIX ¢ nopTa BxooHoun
MCTOYHUK JaHHbIX 1 nnv BxogHOM NCTOYHUK OaHHbIX 2.



Cnucok nonen JS

Hasan Kk cnucky KOMNOHEHTOB

Ha3sHayeHue

KoMnoHeHT Nno3BonsieT NonyYnTb MHGOPMaLMIO NO BXOAHBIM NMONSM: UMS, METKY, TUM 1
BUA, NONS.

BxogHble NOPThI

Ha3BaHue Twvn

BxoOoHO MCTOYHUK OAHHbIX Tabnuua

CtpykTtypa Tabnuubl "BXxooHON UCTOUYHUK OaHHbIX"

CTpykTypa Tabnuupl He onpeaeneHa, B NopTe BKIOYEHA aBTOCUHXPOHMN3ALNS.

BbixoOHble NOPThbI

Ha3BaHue Tvn

BbIXx0OHOW NMCTOYHUK OAHHbIX Tabnuua

CtpykTypa Tabnuupbl "BbiXOOHOW UCTOYHUK DaHHbIX"
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MeTtka

MNone.Nms

NMone.MeTka

Mone.Tun

MNone.Bupg

Tvn

CTpokoBblii

CTpokoBblii

CTpokoBblii

CtpokoBblii

OnucaHue

BbiBOONT MSA nons

BoiBOANT MEeTKY nons

BbiBoauT TUN nons: Integer, Boolean, DateTime,
Float, String, Continuous

BoiBoanT Bug nons: Undefined, Continuous,
Discrete



JSON-napcep JS

Hasan Kk cnucky KOMNOHEHTOB

Ha3sHayeHue

MpocToi koMnoHeHT ans pasbopa JSON CTPOK 1 N3BNEYEHMS OAHHbIX N3 HUX.

BxogHble NOpThI

HasBaHue Tun
BxoOHON NCTOYHUK AaHHbIX Tabnuua
BxogHble nepeMeHHble [MepemeHHble

CtpykTypa Tabnuubl "BXxoaHOW UCTOYHUK BaHHbIX"

MeTtka Tvn OnucaHune

Ctpoka JSON CTpokoBbIV Ctpoka copmaTta JSON

lNepeMeHHble B nopTe "BxoaHble nepeMeHHbIe"

N2 MeTKa Tvn 3HayeHune

1 Ctpoka JSON CTpoKoBbIVi null

BbixoOHble NOPThbI

Ha3BaHue Tun

BbixoaHol Habop faHHbIX Tabnuua


file:///home/gitlab-runner/builds/ENMKzF8y/1/learn/loginom-silver-kit/README.md

CtpykTypa Tabnuubl "BbixooHon Habop

naHHbIX"

Metka

NHpoekc oTBeTa
parent

key

type

value

Tun

CTpokoBblii
CTpokoBblii
CTpokoBbIii
CtpokoBblIii

[MepeMeHHbIN

OnucaHue

NoeHTndpmkaTop cTpokm BXoaHOro Habopa
parent anemeHta JSON

noeHtndukatop anemeHta JSON

T1n anemeHta JSON

3HayeHue anemeHTa JSSON



O6bepouHeHue cTonobuos JS

Hasan Kk cnucky KOMNOHEHTOB

Ha3sHayeHue

KomnoHeHT ans 06 beanHeHns cTonbuoB B OAHY CTPOKY Yepes NPOn3BObHbIN
pasgennTtens.

BxogHble NOPThI

HasBaHue Tun
Habop naHHbIx Tabnuua
BxogHble nepeMeHHble [MepemeHHble

CtpykTypa Tabnuubl "Habop paHHbIX"

C1pykTypa Tabnuubl He onpefeneHa, B NopTe BK/OYEHA aBTOCUHXPOHM3AUUSI.

lNepeMeHHble B nopTe "BxoaHble nepeMeHHbie"

N2 MeTtka Tun 3HauyeHue

1 Pasnenutens CTpoKoBbIVi

BbixoOHble NOPThbI

Ha3BaHue Tun

BbixoaHol Habop faHHbIX Tabnuua
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CtpykTtypa Tabnuubl "BbixogHON HA6Op OaHHbIX"

MeTtka Tun OnucaHue

BbixogHas ctpoka CTpoKOBbIiA CTtpoka nocne o6 beanHeHNs



[MepeMeHHbIe B cnoBapb JS

Hasan Kk cnucky KOMNOHEHTOB

Ha3sHayeHue

KoMnoHeHT npeobpasyeT CNMCcoK NepeMeHHbIX B CNIoBapb doopMarta «KJu:

3Ha4yeHune».

BxogHble NOPThI

HasBaHue Tvn
lNepemeHHble lNepemeHHble
MapameTpbl [MepeMeHHble

lNMepeMeHHble B nopTte ""lepeMeHHbIe"

CTpyKTypa nepeMeHHbIX He onpeneneHa, B NopTe BK/OYEHA aBTOCMHXPOHU3ALMS.

lNepemeHHble B nopTe "lMapameTpbl”

N2  MeTtka Tun

1 NrHopupoBaTtb nycTble Jlornyeckui
2 Mcnonb3oBaTtb METKN NEPEMEHHbIX Jlornyeckunn
3 Twvn ckobok CTpokoBbIii
4 Nms cnosaps CTpoKoBbIVi
5 Ima cnosaps B cooepxunmoe Jlornyeckui
6 Oxkpyrnatb go N 3HakoB nocne 3anaTomn Llenbin

3HauyeHue
true

true

{

Dict1

false

1. UrHopupoBaTtb nycTble — eCcnu 3Ha4YeHue donara true (MO YMONYaHUIO), TO B
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cnosapb He nonagyT NepeMeHHble CO CTPOKOBbIMU 3HavyeHuamm "null" n " ", a tak
Xe nepemMeHHble C NPonyLWeHHbIM 3Ha4YeHneMm ( <null> ).

2. Ucnonb3oBaTb MeTKM NepeMeHHbIX — eCnu 3HavyeHne onara true (No
YMO/4aHUI0), TO B Ka4yecTBe ktoya OyaeT Mcnonb3oBaTbCs METKA MEPEMEHHO.
NHauye ByneT ncnonb3oBaTbCs NMSA NEPEMEHHON.

3. Tun ckoboK — nepemeHHasi NO3BONSET 3a4aTb CNOBAPIO ABaA TMNa CKOOOK —
gourypHble { (Mo ymonyaHuio) v kBagpaTtHble [ . Ecnun 3HaveHme nepemeHHoM
nycToe iy Ucnonb3yeTcs APYyro CUMBO, TO MO YMONYaHWUIo y cnosaps 6yayT
hUrypHbie ckobkwu.

4. Nmsa cnoBaps — nMsi, KoTopoe ByneT ykasaHo B nosne UMs cnoBaps n Moxet
6biTb [O6ABNEHO K COLEPXMMOMY C/IOBapS..

5. Nmsa cnoBaps B copepXuMoe — ecnuv conar true , To Jo6aBnseT K coaepXMMomMy
cnosaps uMsa B doopmarte Dictl = {cogepxumoe cnosaps} . Ecnun donar false (no
YMON4aHWMI0), TO BO3BpALLaeTCs TONbKO {cosepxuMoe crnosaps .

6. Okpyrnsatb no N 3HakoB nocne 3ansATom — BCE YMC/OBblE 3HAYEHUS By oy T
OKpYyrnaTbCs 4O YKa3aHHOro ymucna (4 — no ymon4yaHuo) nocne 3anaTon.

BbiXxoOHble nopThl

Ha3BaHue Tvn

Cnosapb Tabnuua

CtpykTypa Tabnuubl "BpeMms u pacctosiHue"

MeTka Tun OnucaHune
Nms cnosaps _ 3apaHHOe umsa cnosaps
CTpokoBbIii
Copnepxumoe CdhopmupoBaHHas cTpoka cnosaps Ha OCHOBE

cnosaps CTpokoBbI/i  Crncka nepemMeHHbix n3 nopTa NepemeHHble



dopmyna XaBepcuHa

Hasan Kk cnucky KOMNOHEHTOB

Ha3sHayeHue

dopmyna XaBepcuHa onpenensieT paccTosHne no 60bWOMY Kpyry Mexay AByMS
TOYKaMu Ha cdoepe € y4eToM UX JONroThl M WNPOThl. BaxHo ans HaBuraumm.
OCHOBHOE NPUMEHEHNE — BbLIYNCNIEHNE PACCTOSAHNS MEX Y [BYMS reorpacunyecknmm
TOYKaMW.

BxogHble NOPThI

HasBaHue Tun
KoopanHarthbl Tabnuua
lNepemeHHble NepemeHHble

CtpykTtypa Tabnuubl "KoopauHatbl"

MeTtka Tun OnucaHue

WnpoTa 1 BewecTBeHHbIN ["eorpacpuyeckas wmpoTa T04KN 1

Honrota 1 BewecTBeHHbIN "eorpacpuyeckas nonrota Toukm 1
lWnpoTa 2 BelwecTBeHHbIN ["'eorpadomnyeckas wmpoTa To4ku 2
HonroTa 2 BewecTBeHHbIN ["'eorpadomnyeckas nonrota T04KmM 2

lNMepeMeHHblIe B nopTte ""lepeMeHHbie"

N2 MeTka Tun 3HauyeHue

1 Paonyc 3emnu Jlornyeckwui 6371,009
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BbixoOHble NOPTHI

Ha3BaHue

Bpems n pacctosiHme

Tvn

Tabnuua

CtpykTypa Tabnuubl "Bpems u pacctosiHue"

Metka

WwnpoTa 1
Honrota 1
lWnpoTa 2
Honrota 2
PacctosaHue (kM)

PacctosaHue (M)

Tun
BelwecTBeHHbIN
BeuwecTBeHHbIN
BeuwecTBeHHbIN
BeuwecTBeHHbIN
BelwecTBeHHbIN

BelwecTBeHHbI

OnucaHue

["eorpagomyeckas wmpoTa To4kun 1

["eorpadomnyeckas gonrorta To4km 1
["eorpadgomyeckas wmpoTa To4Kn 2

["eorpadgomyeckas gonrota To4km 2
PaccrtosHue B kM no cpopmyne

PacctosHue B netpax no cpopmyne
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