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METOObl WA HA 3PEJIbIX
MECTOPOXAEHNAX

Mpobnembi

UcToweHne 3anexenn YB 1 HeobxoonMMocTb
nogaep)KaHna ypoBHeN 0obblun Ha 3penblx
MEeCTOPOXOEeHUAX

NHTepnpetauns NIC B KonnekTopax co
CINOXXHOW CTPYKTYPOW NYCTOTHOrO
NPOCTPaHCTBA, FrETEPOreHHom
CMay1BaeMOCTb N HEOAHOPOAHbIM
MUHEepanorM4yecknM CoCTaBOM SIBNAETCH
HeTpMBManbHOW 3afadvein gaxke ansg
KBanndunuMpoBaHHOIo neTpopuanka

3HaunTenbHbI 06bEM NEPBNYHbBIX OaHHbIX,
KaK npaBuio, octaetcs HeBoCcTpeboBaHHbIM
N HE NHTePMNpPeTUPYETCS

7 PeweHune

VHTepnpeTaumoHHble mogenu
reodun3nYecKmnx gaHHbIX,
OCHOBaHHble Ha anropnuTMax
MaLINHHOIo 0by4yeHuns
LEMOHCTPUPYIOT HOBblE peLleHuns
B 3afayvax nHtepnpetauum 'C

PelueHne ocHoBaHO Ha
floKanm3aummn NponyLweHHbIX
3anexen yrnesoaopoaos B
cylwecTteyroweM GoHOE CKBaXKWH
6e3 npuBnedyeHnNs KanuTanbHbIX
3aTpaT Ha pa3BeaKy HOBbIX
naoLLanemn

Pe3ynbraTt

NpeHTnpukauus
NPONyLLEHHbIX MHTEPBANOB
NPOAYKTMBHOIO KONNeKTopa

Jlokanusauus un
BOBJIEYEHME HOBbIX
3anexemn B paspaboTky

YBenuyeHne ypoBHeN
Ao6bluM NpeanpuaTUus




HEWPOCETEBBIE TEXHOJIOTNII MOUCKA
NMPONYWEHHLIX MPOOYKTWUBHbIX WHTEPBAJIOB

BxogHble gaHHble
leodpunanueckuinn kaportax, pesynbraTbl UCCNEAOBaHNA KEpPHa, pe3ynbTaTbl UCnbiTaHU ckBaxuH, MY, MOP

MoproToBka ) D@opmMuposaHue ) O6yueHune NpeHTndunkauyns
AaHHbIX reHepanbHON BbI6OPKMN

anroputmos A NnepcrneKTUBHbIX NHTEPBasoB

[NpenobpaboTka reodursnyeckoro PaspgeneHne ncxogHbix AHcamMbnupoBaHue meTonos I BbisiBneHne NpogyKTUBHbIX
KapoTaxa OaHHbIX Ha 0byy4atoLLyto 1 nogbop runeprnapaMeTpos WHTEPBasoB , MOAXOAALMNX ANS
N TECTOBYHO BbIBOPKU obecneyrBatoT BbICOKYHO BOBJIEYEHUSA B pa3paboTky
TOYHOCTb pacCyYUTbiBaeMOM
cBA3n nokasaHun [VIC c
YBA3Ka KepHa pesynsTaTaMu UHTepnpeTaLuy

ABTopckasa nHtepnpetaums [1C
MUHMMaNbHOro o6bemMa CKBaXMH

[TocTpoeHne NneTpoPuanyecKmnx
Mopenemn

3(D(DEKT [1pupocT pecypcHoi 6a3bl

6e3 KanuTalbHbIX BNoxeHun B [ PP

YBenumyeHmne ypoBHen 0odbluy



NOArOTOBKA [AHHbIX

BxogHble gaHHbIe
FTEO®OU3NYECKNI KAPOTAX

Bbi6op metogos TMIC ———> > Hopmanusauna —

CwmuBKa, yBfi3Ka, UCKJIlOUEHUE ABTOpCKas

Oongd BblgeneHnd I/IHT?pBaJ'IOB C aHOMaJlbHbIMI KPWBbIX Mc I/IHTepnpeTaLl,I/Iﬂ rC
KOJTNEKTOPOB " cBOMCTBaMM MUHUMaNbHOrO 06beMa
ornpenenenHna Xxapaktepa CKBAKUH
HacCblWeHNA
K Komnnekc MMC [MpoOyKTnBHbIE
onneKTop HKT6, ycn.eq. BK, OmMM MKn, r/cm3 K, Mkp/4yac Konnetopa

Becb
KOMMeKe 1 K 0 16 1000 1.6 1 0 36
rmc 2. HHKT
1. TK 3. HIK
2. HHKT 4. TC Aurupput < Fkmax

_ FMUHDbI
3. HrK 2 ELKH OTnoxeHus ( )
o
6._ 5K3_ MnoTHbIN F'kmin
7 BK HacbiweHue (neckn) -
8. MBK 1 UK I
9. MK3 2. BUKW3
10. KB 3. BK
1. AMK 4. T3
= 5. I3-2 %
n. AK 6. I3-3 =t




OOPMWPOBAHWNE
[EHEPAJIBHOW
BbIBOPKW

leHepanbHas COBOKYMHOCTb
MCXOAHbIX faHHbIX pa3buBaeTcs
Ha ABe yacTu:

O6yuatowyto (80%)
MNpuMeHsieTcs ANs HaCTPOMKU
anropuTMOB MCKYCCTBEHHOIO
NHTeNNeKTa B 3afadax novcka
NHTepPNpPeTaLnNOHHbIX CBA3EN
MeXXAy BXOOHbIMUN 3HaYEeHNSIMU
MMC n peaynbratamu
NHTepnpeTaLnm
reoPrsnNYecKnx KpnBbIx

TecTtoByio (20%)

Cny>XuT 019 oueHKN KaJyecTBa
HaCTPOWKMN anropuTMOB
MalUVHHOIro 0by4eHuns

leHepanbHas BbibopKa:

1. MpenobpaboTaHHble AaHHble [VIC
2. Pe3ynbTaTbl HTEpNpeTauun (BblaeneHne KONeKTopa, OLeHKa Xap-pa HacbILLeHNS)

l

OT60p 10% KBaAHTOB, OTHOCALLNXCS K KONNEKTOPY
[Mpr3Hak KonnekTopa NOATBEPXAEH MPAMbIMUA

nccnenoBaHnaMm

HononHnte 3 O6beEM KBAHTOB,
HegocTaloWmi 06bem OA MOATBEPKAEHHbIV]
KBaHTaMWu KonnekTopa, <« MPSAMbIMU
XapaKTepncTunka nccnegoBaHNAMM

KOTOPOro NofATBepXaeHa

MeHee 10%7?
Tonbko metodamu NIC

HET

10% konnekTopa

L

l

OT160p 10% KBAHTOB, OTHOCALLNXCS K HEKOJINIEKTOPY

Mpu3HaK HeKoNNeKTopa NOATBEPXAEH NPAMbIMM
nccrenoBaHNAMU

!

O6beM KBAHTOB, [ononHuTh HegocTatoLWWin
NOATBEPHKAEHHbIV OA 06beM KBaHTaMu
MPAMbIMN 8 HeKOoNneKTopa,
MCCNenoBaHUSMU XapaKTepUCTMKa KOTOPOro
Meree 10%7? noaTBepXaeHa TONbKO
MeTogamu IC

HET

10% HekonnekTopa

J

20% TecToBOW BbIGOPKM



OBYYEHWE ANTOPUTMOB WNI

Ha ocHoBe 3akntoyeHuns 06 ocnabneHnm BANSHUA ClyYalHbIX OTK/IOHEHNN B
OTAENbHOM M3MEPEHUN 3a CYET YCPEAHEHWA Pe3ynbTaToB HabntogeHUN,
pa3BuUTa TeHOEHLUNS B KOMOUHMPOBaHUN Moaenen anropuTMoB MallMHHOTO
obyyeHus, B peadynbTaTe Yero NnocTpoeHmne nx aHcaMbnen aBNSeTcs O aHUM 13
caMblx 3DDEKTUBHbIX METO0B, HEPEOKO NMPEBOCXOASLMM MO KayecTBy
npenckasaHuii gpyrve Metoapl

TouyHOCTb ONpepeneHns NprU3HaKa KonneKTopa
Ha TectoBOM BblbopKe, %

Crpaturpadpuyeckumn
KOMMeKc ans

0by4eHus kNN LR NB GB MLP AxHcambnb

Osn, O¢, A1-3, A5-6

O6yuyeHne
anropmMTtMoB
nn

K
PUTNC HIK

T

-~

>.o

® MeTo[q
K-NN

MeTop,
Gradient
boosting
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® MLP

- HEKOJNEKTop M - Heds

PeaynbraT
pa6oTbl
anroputmos
1%

VIHTepnpeTauuns
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Peaynbrar
pa6oTbi
aHcambns
MeTo[oB

VIHTepnpeTaumns
AHcambnem
MeTo[0B

100%

40% - NPOLLEHT BblOe/IeHHOro nponiacTka

AHcaMbnunpoBaHMe anropuTMoB MaLLMHHOIO 06y4YeHUs MO3BONASET MNONYUYNTb
HannyuJwyio 3p¢PeKTUBHOCTb NPOrHO3NPOBAHUSA, YEM OT KaXKA0ro obyyatowero
anropuTma B OTAENbHOCTU
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TEXHOJNIOTMYECKWUN 30OEKT MO TEKYWWM NPOEKTAM

10 1 100 10 1 1 1 1 10 100 1
npmpoc'r 3anacoB o peaynbratam MIH MIH _TIiC__Tic _Tbic 100 10 10 100 Tic  TbiC  TbiIC _ MIH
nHTepnpetaunn Neuro Tracker

Prp 3279130 O6macts ——
KBaHTOB noncka
SddekTrBHbIE
TOMLWMHBI
VIHTepBanel
Mpanuua Y 774 C BEPOATHbIM
ANEEERIEN  HedTeHacbIleHneM
YBEpEHHO
206 BblAENEHHbIe 834 m
il NPOAYKTVBHbIE «CKpbITblE»
KonnekTopa NpoayKTUBHbIE
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6anaHce XXX MecTopoxaeHus 113 3a npepenamu P
| 3anexelt Yucnaumxes 286
Ha b
COKpaLLI,eHVIe BPpEMEHN r]pI/IpOCT Ha4dalJlbHbIX reoJyiorm4ecKunx HOTeHLI,I/IaJ'IbeIVI NMPUpPOCT
nHtepnpetauun C /]\ 3anacos ypPOBHen [obbluun
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TEXH 0”0 rVILIECKAﬂ ConpoBoxaeHne paspaboTku AHanus no6biumn

YnpaBreHve 3HaHUsMY AHann3 paspaboTku

I.IJ.I AT(D 0 PMA - 0 pa3paboTke XapaKTepucTukm
eonoruns Neuro Tracker MEeCTOPOXAeHN

BbITECHEHNSA

TexHonoruns nomcka NPonyLLeHHbIX TPU3+ AHanna
[B NPOOYKTUBHbIX MHTEPBasioB apdpekTnBHOCTN [TM
[Mpokcun- n
Mopacyet 3anacos MoAennposaHue repoen—o|¢0|'|_OCTr|poueccop
AT"AC HU3KOMPOHULLAEMbIX
® ﬂf CuncTteMa MHTepPaKTUBHbIX MHCTPYMEHTOB U KOMNEKTOPOB rMAPOONHAaMNYECKOrO
4 ’ dbopMann3oBaHHbIX NpoLeayp U3ydeHus MOJenMpoBaHus
reosiornyecKknx 06bEeKTOB A5 OLEHKM
PECYPCHOro NOTeHLMana MeCTOPOXAEHIA OkcnepTn3sa
YBC

CDOpMaJ'II/I(BOBaHHaﬂ OLEeHKa

kayecTtBa 3D mMopenen
PacueTHoe sgpo
WckyccTBeHHbIE HEMPOHHbIE CeTu » Koppensaums Basue
MeToppbl MaWMHHOro 0by4eHns » [leTpodurauka DAsOBBI MORY/L A1 aHANIa
1 BU3yanun3aumm gaHHbIX
PelweHns Ha ocHoBe aHcambiis » KapTonocTpoeHune
TEXHONOMNI \/
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IdunarHocTnka ocroXxHeHuin
ACY B pa6ote LUMH
VIHTerpaumsa

anroputmos W n

OueHka NHBECTULMIA

Ynpasnene annapaTHbIX CPeacTB

WNHBECTULMOHHbBIMU VMCTaHLMOHHOMO

pUCKaMu Ha BCEM ynpasnenus OucneTuep cKBaXXuH

KNSHEHHOM LMKE NPOEeKTa BbiaBneHmne ocnoXXHeHUn B
akcnnyatauum N'HO Ha ocHoBe

YnpaBneHue 3aBogHEHNEM anroputmos VA

TexHonorus noBbIWeHNs

3O DEKTUBHOCTY pa3paboTKu 1
CHIDKeHUs cebecTonmocT LobbIuYn
HedTn

MpeaukTuBHaa aHanuTnka otkaszos JLH

CKBaXWHHbIE TEXHOJIOr NN
——
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NEPCNEKTWBDI
PASBNTINA

CuHTesupoBaHune
reopunsnyecknx MeToaos
B MHTepBanax pa3pesa C

OrpaHNYEeHHbIM KOMMIEKCOM
'NC

PacwupeHne paaMmepHOCTH
BEKTOPA BXOOHbIX JaHHbIX

CraHpapTusaums gmarpamMmm

reopn3nyecknx MeToaoB B
3apadax npenobpaboTku

1
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