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AGcTpakT

Pa3pabGoTtana cTpykTypa HEHpOCETH C aKTUBHBIMH HEWpPOHAMH, peliaromias 3aaady MOBBIIICHUS
TOYHOCTH MPOTHO3a aKTUBHOCTH XUMHUYECKHX coequHeHui. /Iy mporHo3a HeWpoceTh UCTOIb3YeT
METOJI TIOMCKAa aHaJOroB B AKCIEPUMEHTAJIbHBIX JAaHHBIX, IPUYEM CYILIECTBEHHYIO POJb HMEET
ONTUMAJIFHBIM BBIOOP MHOKECTBA MPU3HAKOB. MeToA ONTHMHU3ALMK YKCIa IPU3HAKOB - mepedop
3HaYEHUIN KpUTepus I PA3IMYHBIX BapHaHTOB MHOXeCTBa Mpu3HakoB. [Ipu Manom wyucne
MPU3HAKOB NMPUMEHSETCS OJHBIN Mepedop BCEBO3ZMOXKHBIX MHOXECTB, a MPU 3HAUUTEIHLHOM YHUCIIE
- METOJI MOCTENEHHOT0 YMEHbBIIIEHNS MHOKECTBA PU3HAKOB. B HelipoceTu ocyllecTBIeH MpoLecc
caMOOpraHu3alliy CTPYKTYPHI U BIOOpa apaMeTpoB.

BBenenue

W3BecTHO, 4YTO  palnMOHAIBHBIA  TOWUCK  COCAMHEHWH, OOJNamalomux  3aJaHHOU

HAIPaBIEHHOCTHIO OMOJIOTHYECKOr0 JEHCTBUS, TpeOyeT HAIUYUS CBEACHHUM O CBA3H MOJIEKYISIPHOU
CTPYKTYPBl C OHOJIOTMYECKOW aKTHUBHOCTBIO. 3HAHHE OTOM CBSI3M TakKe HEOOXOAMMO IS
KOHCTPYMpPOBAHHUS HOBBIX JIEKapCTB, IOCKOJBKY OJHA W3 OCHOBHBIX MPEANOCHIJIOK METO/I0B
KOHCTPYMPOBAHUS JIEKapCTB - IMOJIOKEHHE O TOM, YTO COEAMHEHMSI CXOAHOW CTPYKTYpPhl HMEIOT
CXOJIHBIE THUIBI OMOJOTUYECKONH aKTHUBHOCTH.
B nocnennue ronpl pe3sko BO3pOC MHTEPEC K pallMOHATBHBIM METOJaM HCCIIEJOBAHUS CBSA3H MEXIY
CTPYKTYpPOH U aKTUBHOCTBHIO (MeTO/ XaHIIa, KBAHTOBOXUMHUYECKHE METOAbI, U Ap.). Hapsaay ¢ atum
MOJyYMJIM JlajibHeilllee pa3BUTHUE BBIYUCIUTENbHbIE METOAbl CHUCTEMAaTH3aluud U 00paboTKu
XUMHUYECKHUX JaHHBIX.

OpgHuM H3 METOJOB KiaccH(UKAMM COEAMHEHM, MO3BOJIAIONINE CAENaTh HEKOTOPbIe
00IIMe 3aKITI0UCHIS O XapaKTepe ICHCTBHS HOBBIX COCIUHEHH, cramu Heiiponnsie cetn (HC).">?
OTW METONbl TMO3BOJSIOT IO CPAaBHEHUIO C TPAJUIUOHHBIMU METOJaMH, TaKHUMH Kak
MHO>KE€CTBEHHBI PErpECCUOHHBIN aHalu3, JUHEHHBIA NUCKPUMUHAHTHBIM aHAIW3 W Jp., JIy4Ile
YCTaHOBUTH KOPPEJSLUU MEXKIY CTPYKTypOl M aKTUBHOCTHIO OONBIIMX TPYII COEIUHEHHH,
CTPYKTYPBl KOTOPBIX CUJIBHO OTJIHYAIOTCA. XOTs cyliecTByeT 6ombinoe koiarndectBo HC pa3nuunbix
TOIIOJIOTHH, BCE )K€ B OCHOBHOM OOJIBIITMHCTBO Pa0OT B 3TOH 00JIaCTH MOCBSIIEHO MUCIIOIH30BAHUIO
HC ¢ xecTko yCTaHOBJIEHHOW CTPYKTypoll u cBs3samu Mexnay Heliponamu (HC ¢ oOpaTHbIM
pacmpocTpanerreM ommoky i ap.)". Takue THITB HEHPOCETeil MOKHO HA3BaTh CYObEKTHBHBIMH.

B otnuuume ot 3T0TO0, HEMPOHBI, BEIOMPAIOLINE CBOM MCXOJHbIE TIEPEMEHHBIE B pe3ylibTaTe
oOyueHusT WM CcaMOOpraHU3allid MOXHO Ha3BaTh AaKTUBHBIMU HeWpoHamu. Bpibop cBszeit
AKTUBHBIMU HEHPOHAMHU OJHO3HAYHO OMNPEAEISAET CTPYKTYPy COCIMHEHUN BCEW HEUPOHHOMU
cetn®"®, HeiipoceTh ¢ akTHBHBIMH HEWpOHAMHU TMPEACTABISAET COOOH KOMHUTET aJITrOPUTMOB,
KX U3 KOTOPBIX PEIIaeT C HEKOTOPOW TOYHOCTHIO Ty ke MmpobieMy. B kaxaom psiay Takoi
HEUPOHHOM CETH HCHOJIb3YIOTCS HECKOJIBKO MOMYJEH, Ha3blBaeMbIX HepoHamu. Kaxawii us



HEHPOHOB CETH IMpPEJCTaBIseT COOOM AJIEMEHTAapHYI0 CHUCTEMY, PEIIAIoNIyl0 Ty K€ Mpolsemy.
Heiipoubl Takol ceTH MOCTaBJIEHbI B pa3iuyHble YCIoBUA. OHU MOTYT OTJIMYAThCS Kak IO
BBIXOJHBIM TEPEMEHHBIM TaK M MHOXECTBY BXOIHBIX IMEPEMEHHBIX. BbIUMCIUTENbHBIE MOAYIH
00BEAUHSIIOTCS B MHOTOPSAIHYIO CTPYKTYPY C II€JIbI0 MOBBICUTh TOYHOCTh PEIICHUS 3a7auu 3a CUET
GoJtee TTOTHOTO UCMOMb30BAHMS OCTYIAIONIEH Ha B0 nH(opMarmy.’

[IpumeHneHne Takoro THma HeMpoceTeld OCOOEHHO aKTyaJlbHO K BBIOOpKAM 3alTyMJICHHBIX
JaHHBIX. J[Msi MporHO3a MEPEeMEHHBIX C Pa3IUYHOM JUCIIepCHel ToMeX TpeOyeTcsi MOCTpOeHHUE
Pa3IMYHOTO YHUCIA DPSJIOB aKTUBHBIX HEMPOHOB ceTH. UeM TO4yHee M3MepeHa IMEepeMEHHas, TeM
MEHBIIIE JUCIEepCcHUs TOMEeX - TeM MeEHbIIe Tpedyercs psAIoB HEMpOCceTH [UIsl JTOCTHXKEHUS
MaKCHMAaTbHON TOYHOCTH IIPOrHO3a .

[llym oueHb YAaCTO MPUCYTCTBYET B JIIOOBIX SKCHEPUMEHTANbHBIX ITaHHBIX, MO3TOMY MBI
MIPOBOAMIIM HAllle UCCIE0BaHNE XUMUYECKUX JaHHBIX ¢ nmoMoipio HC ¢ akTUBHBIMU HeMpoHaMH.
B manHO# paboTe paccMOTpPEHO MPUMEHEHHWE HEUPOCETH C aKTUBHBIMU HEWPOHAMU JUISl PEIICHUS
3a[]a4M MOBBIILIEHUS TOYHOCTU IPOrHO3a aKTUBHOCTH JJISl ABYX TUIIOB XMMHUYECKUX COCAMHEHHH.

[Ipu camoopraHu3anuu KakKIOTO M3 BXOJHBIX HEWPOHOB HEPOCETH HCIOJIb30BAJICS
ANTOPUTM TOMCKA aHanoroB. ' JaHHBI ANTOPUTM OTHOCHTCS K AITOPHTMAM Ge3MOACIHHOrO
tuna. Pomb Mozieny B JaHHOM clly4yae BBINIOJIHSET caM HcclieqyeMblii 00bekT. [Ipu 3Tom B ciyyae
MaJiol AUCIEepCHUU NoMeX OOBEKT NEHCTBYeT Kak MojHas (u3nyecKas MOJEeNb, a MpU OOJBIIMX
noMexax - Kak YIpolleHHas Hedpuzuueckas Mopenb. [loaTomy mporHo3 mo aHaioram MOXKHO
PEKOMEHIOBATH IIPH JIFOGOH UCIIEPCHH [TOMEX - MAJIOi WK GONBLION.

[Tepen camoopranu3anueit HEHPOCETH KCIOIB30BAIACH MPOIIEypa BEIOOPA ONTUMATBLHOTO
MHO’KECTBa NMPHU3HAKOB. B pe3ynpTaTe KONMMYECTBO HEMPOHOB CETH 3HAUUTEIHHO YMEHBIIAJIOCH,
MOCKOJIBKY JIJISl aHAJIM3a UCIIOJIb30BAJIOCh TOJIBKO ONTHUMAabHOE KOJMYECTBO MPU3HAKOB.

Onucanue CTpyKTypa HEHPOCETH C aKTUBHBIMU HEHPOHAMHU

B Heiipocet ¢ akTUBHBIMM HEMpOHAMM OT/IENIbHBIE HE3aBUCHMBIE aJTOPUTMBI MMPOTHO3a
MPUMEHSIIOTCS K BXOJAHBIM [IEPEMEHHBIM WM MPU3HAKAM, OJJHOBPEMEHHO HJIU MOCIIE0BATEIBHO BO
BpeMeHHU. [loHsATHE BBHIXOMHOW TEPEMEHHOH, CBOMCTBEHHOE OOBIYHBIM aJITOPUTMaM TPOTHO3a,
3/1eCh pacnpocTpaHseTcsa Ha Bce nepeMeHHble. Ha Puc. 1 moka3aHo, 4To Ha Bcex psiiax HEMpoceTH
UCIOJIB3YIOTCSl TTOAOOHBIE IPYT APYry HEWPOHBI, AEHCTBYIOIINE MO AJITOPUTMY MOMCKA aHAJIOIrOB.
Kaxxnprit u3 HEMpOHOB MMeeT OJIOK KOHBEpreHuu (Ha puc. 0003HavYeHo mudpamu 2,5), B KOTOPOM
MPOUCXOJUT OTOOP ONTHUMAIBHOIO MHOXKECTBA TMPU3HAKOB JUISl KaKJOW MEpPeMEHHOH u OIJIoK
nporuo3a (mudpsl 3, 6) TaHHON MepeMeHHO# 1o aHanory. Ha mepBbIii psijy HEHpoceTH mocTymnaeT
TOJIbKO MCXOJHAasi BbIOOpKA JaHHBIX, TOTJa KaK Ha BTOPOM s MCXOAHAsl BbIOOpKAa U €€ MepBble
MIPOTHO3BI MO KaXJIOW TEPEeMEHHOW. AHAJIOTUYHO Ha TPETHUH P MOJACTCS MCXOAHAs BBIOOpKa
JIAaHHBIX W MPOTHO3bI MPEABIAYIIUX PSII0B HEUPOHOB. 3a KaXK/I0M KOHBEPreHIIMEN YnClia TPU3HAKOB
(6moxu 2,3) crmemyer MUBEpPreHIMs YWCiIa NMpu3HaKoB (Oyoku 4,7) , maromias BO3MOKHOCTh Ha
KOKIOM psay BblOpaTh camble 3¢ @deKkTuBHbIe Mpu3Haku. HapamuBanue psaoB HEWPOHOB
NpOJODKAeTCs 1O TeX Iop, IOKa TOYHOCTh MPOrHO3a MHTEPHUCYIOUIMX HAac MEepEeMEHHBIX
BO3pacTaer. DTO MPOUCXOJUT 32 CYET KCIOJIb30BAaHUS TaK HA3bIBA€MbIX BTOPUYHBIX (DaKTOPOB,
KOTOpbIE OOBIYHO TMPEIACTABISAIOT CO00W (YHKIIMM TIEPBUYHBIX BXOJHBIX (akTopoB. b0
YCT@HOBJICHO, YTO BBIXOJHBIE MEpEMEHHbIE MPOTHO3UPYIOMIUX AJITOPUTMOB TAaKKE MOTYT OBITh
3¢ dekTuBHBIMU (haKTOpaMH, KOTOpPbIE MOYKHO HCIIOJIb30BaTh B IOCIEIYIOIIEM DSy HEWPOHOB
MHOTOPSIAHON HEUPOCETH.

AJITOPUTM TTOMCKA aHAJIOTOB
Bxonnas wuHdopmauus mnpencTaBiseTrcss B BUIAE BBIOOPKM  HMCXOJIHBIX  JaHHBIX

ONKCHIBAIOIINX Pl XUMHUYECKHX coenuHeHud. [Ipenmonaraercs, 4ro HOBas HCCIeAyeMas
MOJIEKyJia OyJeT CpaBHHUBAThCS CO BCEMH ASTaJOHAMH C TEM, YTOOBI HAWTH HamOoJiee OIM3KHIA



ATAJIOH, KOTOPBIM Ha3bIBAE€TCA AaHAJIOrOM. XHMHUYECKas AaKTUBHOCTb HCCIENYEeMOH MOJEKYJIbI
MoJIaraeTcs paBHOM aKTHUBHOCTH 3TaJOHA.

B MHOrOMEpHOM IPOCTPAHCTBE MPU3HAKOB KAk A0W MOJIEKYJIE COOTBETCTBYET Touka. Mepoit
OJIM30CTH MOJIEKYJl IPUHUMAETCS PACCTOSTHUE MEXKIY UX XapaKTEpPUCTUYECKUMHU TOUKaMu. ToOuKy,
COOTBETCTBYIOIYI0O KOOpJMHATaM yKa3aHHBIM B BBIOOpKe, OyleM Ha3bIBaTh XapaKTepUCTHUECKOU
TOYKOM.

PaccTositnue L OoT XapakTepUCTUYECKOW TOYKH Ka)KJIOHW MOJIEKYJBI O XapaKTEePUCTUUYECKUX TOYEK
OCTaJIbHBIX MOJIEKYJI OTIpEAEIIAeTCS KaK

n

L= > (x;=X,) O]

J=1

rae Xx; - 5TO BEJIMYMHA j NPU3HAKA [ aHAJTM3UPYEMOM MOJEKYIIbI, X, - BEJIMYMHA €€ aHajora, n -
KOJIMYECTBO AHAIM3UPYEMbIX IPU3HAKOB. AHAJIOTOM CIY)KUT MOJEKyJa, XapaKTepUCTHUYECKas
TOYKa KOTOPOIl pacroioskeHa OImKe Ipyrux K TOUKe UCCIeyeMO MOJICKYIIbI.

Bce Monexysbl, 3a1aHHBIE B BEIOOPKE SKCIIEPUMEHTAIBHBIX JAHHBIX 110 OYepPEeId CUUTAIOTCS
UCCIIETyeMbIMU MOJIeKynaMu. [l Kax10i MOJIeKy bl HAaXOIUTCS ee aHajor (OmmKalmii cocen).

B kadecTBe KpuTepusi OLEHKM KauyecTBa IIOJIyUEHHOM MOJENIN HCIIONb30BAIICA Kpumepuil
sapuayuy ouuOKYU NPocHO3a (8)12

N N
2 7\2
=2 (K,-K,)* /D (K,~K) )
n=1 n=l1
rae K; - creneHb aKTUBHOCTH I MOJIEKYJbl, K, - CTENEeHb aKTMBHOCTU aHaiora, K [/-cpemHee

3HaYEHHUE CTENeHH aKTUBHOCTHU BCEX MOJIEKYJ, N - KOJMYECTBO HCCIEAYeMbIX MOJIEKyI. SICHO, 4TO
B TOM CJIy4yae aKTUBHOCTb MOJJICKUT U3MEPEHUIO U JTOJIKHA OBITh yKa3aHa B BHIOOPKE MCXOJHBIX
JAHHBIX JUIS KaXI0T0 COeIMHEHHUs. DTOT KPUTEPH TTO3BOJISET OIICHUTH YCIEX alpOKCUMAIUU WU
nporHosa.12 Eciu 6<0.5 -pesynbrarel mMogenupoBaHust xopomue; eciu 0.5<0<0.8 pe3ynbrarhl
MOJIEJTMPOBAHUS yIOBJIETBOpPUTEIbHBIE; NPU 0>1.0 -MonmenupoBaHUE HE MOJYYHIIOCH, IMTOCKOJIBKY
MoOJieIb MPUHOCHUT Je3UH(OpMaIIHIO.

MCTOI[ KOMIIJICKCUPOBaHUA IBYX aHAJIOTOB

KommiekcupoBanueM Ha3bIBA€TCS YUET aHAJOTOB C HEKOTOPBIMU KO3 uIlMeHTaMH Beca,
CyMMa KOTOpHIX paBHa eauHuie. Ecau mbl depes Ky 0003HauMM akTHBHOCTH HCCIIEIYEMOM
MOJIEKYJIBI, uepe3 K| akTuBHOCTH Onmkaiieit Kk Hel, a uepes K, -6onee ynaneHHyO TO

K= a*K;+b*K, 3)

rae atb=1, a=L,/(L;+L;), b=L,/(L;+L;), L;-paccTosHre OT XapaKTePUCTUUECCKON TOUYKH
HCCIICAYEMON MOJICKYJIBI IO TOYKH TEPBOr0 OJMbKalIiero aHamora ¢ akTuBHOCTBIO K, L,-
paccTosHME A0 CIEIYIOIEH TOUYKHN ¢ akTUBHOCTHIO Ky , Ky, - mporno3 Monekyssl Ko,

Ilorck onTHMAaILHOTO MHOKECTBA IIPU3HAKOB

OOBIYHO TIPH MpEABAPUTEIHLHOM aHAIN3E JTAHHBIX YUUTHIBAIOTCA BCE NMPU3HAKU, B TOM YHCIE U T€
KOTOpble, MOTYT HE HUMETh OTHOILIEHUS K paccMaTpuBaeMoil Kiaccu(UKallMOHHON 3anadye.
[TockonbKy He BCe MPHU3HAKU CYIIECTBEHHBI JUIsSl PEILICHUS] pacCMaTpuBaeMoM 3a1aun, He0OXO0AMMO
HalTH METOJ yYMEHBUICHHs WX KojimdecTBa. J{s pelieHus AaHHOM 3a/ayl MOMCK ONTHUMAIbHOIO



MHOKECTBA TPU3HAKOB OCYIIECTBISETCS TMepe] caMoopraHu3alueld HeMpoceTu ¢  LEeJbIo
COKpAIIEHUSI KOJIMYECTBA BXOJHBIX HEUPOHOB. AHATOTWYHO OJIOKM KOHBEPIrEeHLUHU KaxJ0ro M3
HEHPOHOB OCYHIECTBISAIOT TakKXK€ MOUCK ONTHMAIbHOTO KOJMYECTBA MPHU3HAKOB M3 HCXOIHOU
BBIOOPKU JIaHHBIX U UX NMPOTHO30B.

ANTOpUTM TOCIENO0BATENbHO pealn3yeT MOJHBIA Mepedop BCeX MHOXKECTB MPU3HAKOB C
BbIOOPOM HaWMEHBIIEH BEIMYMHBI O Ha KaXJIoM Iare nepebopa. OpgHako MOJIHBINA mepebop Bcex
BO3MOXXHBIX MHOKECTB MPU3HAKOB MOXHO PEKOMEHI0BATh TOJIBKO MPHU KOJUYECTBE MPU3HAKOB HE
6onee 10-12, MOCKOIBKY B MPOTUBHOM CIy4ae KOJIMYECTBO BO3MOXKHBIX KOMOWHAIIMHA CIHIIKOM
BEJIHKO.

Coxkpaiienre o0beMa BHIYMCIECHUIN TOCTUTAeTCs MPU MOMOIIY MPUMEHEHUS! UTePallHOHHON
nporenypbl. C 3Toi 1enbio OB PaCCMOTPEHBI JIBa METOa epedopa.

[TepBbIii MeTOm mpencTaBisieT cOOOW MPOIECC TOCTEIIEHHOTO PACIIUPEHUS HCXOJIHOTO
MIPOCTPAHCTBA MPU3HAKOB MyTEM MOCTENIEHHOI'0 HapallluBaHUsI MHOKECTBa Mpu3HakoB. Eciu uepes
M 00603HaUUThH YHCIIO UCCIIETyeMbIX MPU3HAKOB, TO CHaYaia nepedopy mojjexar M 0THOMEPHBIX
BbIOOpoK. [lo MuUHUMYMY KpuTepus BapuallMd OMIMOKM NporHo3a O oTOupaercs Hamboiee
s dexTuBHBIN npu3Hak. Ha cienyromiem mare nepebopy mosiexar M-/ ABYXMEpHBIX BBIOOPOK,
BKIIIOYAIONIUM B BBIOOPKY TMPU3HAK TIONYYCHHBIA IS OZHOMEpHOro rmepebopa. 3arem
MPOU3BOIUTCS T1epedbop M-2 TpexMepHbIX MHOXECTB, COJEp)KalUX JIydllhe MpU3HAKU U3
JIByXMepHOro mnepebopa u T.7. Ha kaxxgoMm miare HaxoAWTCd MUHUMYM KpUTEpUs BapHalUH
omuOKku mporHosa . OmnucaHHas BbIIIE MPOLEAYpa BBHIMOIHSIETCS A0 TE€X IMOp, MOKa He Oyaer
HalZIeHO MUHUMAJIbHOE 3HAYeHHE O.

Bropoit MeTon mpencraBiser co0oil MPOIEAypy YMEHBIICHHS MHOXECTBA NMPHU3HAKOB. B
KayecTBE MCXOJHOTO MHOKECTBA NMPU3HAKOB MPHUHHUMAETCs MojHoe MHOxecTBO M. Ha kaxmom
niare MpPOUCXOJUT YMEHBIIEHUS MHOXKECTBa Ha OJWH MpPHU3HAK IyTeM HCKJIIOYEeHHs] Hauboee
HeapekTuBHOrOo mnpusHaka. OmnucaHHas BbIIIE MpOIEAypa MOBTOpsieTcs A0 TeX Mop, IMOoKa
KpUTEpUl Bapuanuu OMMUOKM O HE JOCTUTHET MHMHHMMyMa YTO COOTBETCTBYET Haubosee
ONTUMAJIFHOMY MHOXXECTBY IMPH3HAKOB.

Pe3ynbrarhl nccieioBaHUs MOKA3bIBAIOT YTO AITOPUTM CY)KEHUS MPOCTPAHCTBA MPU3HAKOB
MO3BOJIIET HAWTH HanboJiee ONTUMAaIbHOE KOJIMYECTBO MPU3HAKOB OJM3KOE K MOJHOMY Iepedopy.
B kadectBe mpumepa Ha Puc. 2 moKa3aHbl KpPHBBIC HAWJICHHBIC IBYMs METOJIaMU Iepedopa s
aHasioroB antumuimHa. Kpusas / nmonmydeHa B pe3yibpTaTe MOCTENIEHHOIO YBEITUYEHUS MHOXKECTBA
MPU3HAKOB, a KpHUBasg 2 METOJIOM IMOCTENEHHOIO0 YMEHbIIEHUS MHOXXECTBAa. MUHUMYM KpHUBOM 2
MOKa3bIBaeT YTO Haubosiee ONTHMaIbHOE KOJMYECTBO MPU3HAKOB IMOIYYEHO C MOMOIIbIO METoja
MOCTETIEHHOTO YMEHBIIICHHS MHO)KECTBA TPU3HAKOB.

PCSYJ'II:TaTBI HCCICa0BaHUA

JIBa Habopa maHHBIX OBUTM HWCIIOJNIB30BaHBI /I aHaiau3a. B mepBoM Habope mis aHanmu3a OBLI
WCIIOIb30BaH PsAJl MOJIEKYJI aHaJOTOB aHTHUMHIIMHA, oOnamaromux  ‘antifilaril’ akTuBHOCTEIO.
Hcxonnast BeIOOpKa AaHHBIX cojaepxana 31 coequHenue u 53 Hp1/13Ha1<a.13

Ha mepBoMm sTtame ananuza ObLT MPOM3BENEH MOMCK ONTHUMAJIBHOTO 4MCia MPU3HAKOB. B
pe3yapTaTe ONTUMHU3ALMKM OBLIO HaWJEHO MHOXKECTBO IIPU3HAKOB, coOepXaiiee TOJIbKO 9
npusHakoB w3 53. Ha Puc.? moka3zaHo, 4TO ONTHUMAJbHOE YHUCIO MNPU3HAKOB MOJYYEHO MpHU
MOCTEIIEHHOM YMEHbBIIIEHUH MHOXKECTBa Mpu3HakoB (KpuBas 2) Haumenbinas omubKka onpeeneHus
aKTUBHOCTH  Mojekyn 0=0.627 modydyeHa Juisi  CIEAYIOIIET0O  MacCMBa  MPHU3HAKOB
{4,6,12,13,19,20,31,33,41}. HalinenHble MHOXECTBA MIPU3HAKOB HE TOJIBKO CaMbIe MPOCTHIC, HO H
camble 3(QeKTUBHbIE, T. K. JUII HHUX JOCTHUTaeTCsi HAaUMEHbIIEE CpellHee PACCTOSHUE MEXITY
XapaKTepUCTUUYECKUMH TOYKAMU HCCIIEAyeMOro o0beKTa, KOTOPBIMH CIIYy)KaT BCE TOYKHU BBIOOPKH
JAQHHBIX 0 OYEpeI U UX MEPBBIM aHAIOTOM.

Jns  nmanmpHEWIIero TMOBBIIMICHHS TOYHOCTH TMPOTHO3a ObUIa TOCTpOEHA HEHpoceTh ¢
aKTUBHBIMU HeHpoHaMu. Ha kKaXaoMm psily HEMpOCETH MCIOJb30BaJIOCh MO JECATh HEWpOHOB. B



Tabnune 1 mpencTaBieHbl pe3yabTaThl MPOTHO3a MO KaKIOMY U3 9 OTOOpaHHBIX HMPU3HAKOB U
akTuBHOCTH. CpaBHUBas HU(PHI TIO PsiiaM MOXHO CAENAaTh BBIBOM, YTO ISl IPOTHO3a aKTUBHOCTHU
HEOOXOAUMO TIOCTpOUTh He MeHee 10 psmoB HeEHpoceTw, NMPH ATOM HaWMMEHbINas oOIMOKa
onpezeneHuss akTUBHOCTU Mousiekyn 0=0.391. BriaeneHHble KypcHMBOM 3HAu€HHUs IMOKa3bIBaIOT
KaKoe KOJIMYECTBO CJI0EB HEMPOCETH HEOOXOAUMO MOCTPOUTD JJIS MOBBIILIEHUS! TOUHOCTH MPOTHO3a
Kaxaoro npusHaka. Tak Hampumep npuszHak Ne33 HamMmeHee 3allymMyIeH U BCETrO TPU CIIOA
HEHpOCeTH HEeOOXOAMMO MOCTPOUTh. Torga kKak MUHUMAaIbHOE 3HA4YeHHE O IS Tpu3Haka 12
pocturaercs Tonbko Ha 10 cnoe Helpoceru. I1oCKONbKY MHHUMalIbHOE 3HAYEHHE BEJIMYMHBI
KPUTEPHs BAPHAIIMH OMIMOKH MPOTHO3a JUTS aKTHBHOCTH 8<0.5,'% To MOJKHO C/IeTaTh BBIBOJ O TOM
YTO pe3ybTaThl MOJEIUPOBAHUS SIBISIFOTCS] XOPOIIMMH.

Bropas BeIOOpKa JaHHBIX - PSAJT MOJIEKYJT MOHO3aMEIICHHBIX 6ensonos'? - cocrosura u3 35
COEIMHEHUH U Bcero u3 31 npusHaka.

Hcrnonb3yst anropuT™ TOCTETIEHHOTO COKpAIICHUsI YMCiia MPU3HAKOB ObUTO HaizeHo 11
MIPU3HAKOB {2-5,11,13,18,20,21,26,30} isi KOTOpHIX HAWMEHbINAS OIMUOKA OIMpPEICTCHUS
aKTHBHOCTH MoJiekyn paBHa 0.299. (Puc. 3).

B TaGnure 2 npuBeneHbl CpaBHUTEIBHBIC PE3YJIBTAThl TPOTHO3a MIPH MOCTPOCHUH HEHPOCETH IS
Bcex Mpu3HAKoB (HaOop Nel) W MHOXKECTBa MPU3HAKOB IMOJYYEHHOTO C TMOMOIINBIO alropuTMa
onTuMu3aruu (Habop Ne2).

Ha BTOpoMm 3Tame aHanm3a MCIOIb30Bajiach BRIOOPKA TaHHBIX, cOocTosAIas u3 11 mpu3HaKoB,
HarinenHas J[apugom JIMBUHCTOYHOM | Jp. UCCIIEIOBATEISIMU M3 UCXOHON BHIOOPKH JAHHBIX (CM.
neran B Ommodka! 3akianka He onpenenena.). Pe3ynapTaTel aHaim3a ¢ MOMOIIBIO HEUPOCETH
npuBeneHbl B Tabmue 2 (Habop Ned). C momornisio MeToaa MOJIHOTO Tiepebopa Mpu3Haku 5 u 9
OBLTM WCKIIFOYECHBI U3 HAYaJIbHOW BBIOOPKM NMaHHBIX. (HaOop Ned). [Ins HaXoXIeHWS MHHUMYyMa
kputepus 0=0.211 ans sToro Habopa HE0OXOAMMO OBUIO MOCTPOUTH HelpoceTh ¢ 10 crosmu
HelipoHoB. HeznaunrensHoe cHmkenue o (ot 0.299 no 0.211) cBuneTenbcTByeT 0 HE3HAUUTEIbHON
3alIyMJICHHOCTH UCXOAHBIX TaHHBIX.

[TosryueHHbIe pe3yNnbTaThl MOKA3bIBAIOT YTO HEHPOCETH MOCTPOEHHBIE I MOJHOTO YHCcia
MPU3HAKOB U YMCIa MPU3HAKOB HAWJAEHHOIO C MOMOIIBI0 AJITOPUTMA ONTHMHU3ALMK MPAKTHUYECKU
onuHakoBbl (cM. Tabmumy 2). OgHako HCHOJIB30BaHHE AalrOPUTMa ONTHUMM3AIMHU IO3BOJISIET
CHU3UTHb BpEMsl pacueToB B JECITKH pa3, YTO SABIAETCS OYEHb CYLIECTBEHHBIM IpU aHAIU3E
BBIOOPOK JTaHHBIX OYECHBH OOJIBIION MepHOCTH. IIpu 3HAYMTENBHOW 3alTyMJIEHHOCTH HMCXOIHOU
BBIOOPKH TAaHHBIX HEOOXOAMMO 3HAYUTEIHHO OOJIBIIIE CITOCB HEHPOCeTH JJIsl (GUITbTPAIIUU 3HAYCHUM
BCceX Mpu3HaKoB. Hampumep, s aHamoroB aHTuMunuHa cHUWxeHue O ot 0.627 mo  0.391
noTpeboBano He MeHee 10 croeB HElpPOHaB, TOT/Ia KaK JIJIT MOHO3aMEIIEHHBIX O€H30JI0B TOJBKO 4
CIIOS1.

Ha ocHoBe Bblllle NPUBENEHHBIX PE3YJIbTATOB MOXKHO 3aKIIOYUTHh YTO HCIOJIb30BaHUE
aIropuT™Ma IMOUCKAa AHAJIOTOB MOXKET OBITh YCIEUIHO HMCIOJIb30BAaHO I TOBBIIICHUS TOYHOCTU
MPOTHO3a AKTUBHOCTH HOBBIX COEMHEHMI C TOMOIIBIO HEHPOCETEN ¢ AaKTUBHBIMU HEHPOHAMH.
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Puc. 1. Cxema mepBbIX NIBYX CJIO€B HEHPOCETH C AKTUBHBIMHU HEUPOHAMH, JIEUCTBYIOIIUMH IO
ITOPUTMY MOKCKA aHAJIOTOB.

1-BbIOOpPKA HCXOJHBIX DSKCHEPUMEHTANbHBIX JaHHBIX; 2-OJIOK MepBOM KOHBEPreHIMH 4YHCIa
MPU3HAKOB, COKPAIAIOIIME MHOMXECTBO BXOJIHBIX MEPEMEHHBIX JI0 ONTHMAJIbHOTO pa3Mepa AJis
KOKJIOM TMepeMeHHOW; 3 -OJOK mMporHo3a KaXJoW TMEpeMEHHOW To aHajiory;, 4- BBIOOpKa,
coJieprkaniasi UCXOJHbIE JaHHBIE U MX MepBble IPOrHO3bI; 5-0J0K KOHBEPTrEeHIIUHU ISl BTOPOTO psijia
HEHWPOHOB; 6- OJOK MPOTHO3a IO aHajory;7- BBIOOpKA, COeprKalias WCXOIHbIC TaHHBIE M MX
MIPOTHO3BI HA TIEPBOM U BTOPOM pSIaLy.
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Puc 2. 3aBUCHMMOCTb KpUTEpUs BapuallM OIIMOKU MPOTHO3a O OT KOJIMYECTBA YUMTHIBAEMBIX
NPU3HAKOB JUISI aHAJOrOB aHTHUMHIIMHA; |-KpHBas IMOJydyeHa NMPU OTOOpPE METOJIOM IOCTEIIEHHO

YCIOXHAKIUXCA MHOXKCCTB, 2-.KpI/IBaSI nojiyd€Ha MCTOAOM IOCTCIICHHOI'O
MHOXKCCTBA IMTPHU3HAKOB.
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Puc. 3 3aBucumocTh KpUTEpHs BapHUaldd OIMMOKH MPOTHO3a O OT KOJMYECTBA YYUTHIBAEMBIX
NPU3HAKOB TIpU OTOOpE METOJOM TOCTEIIEHHO YMEHBIICHUS MHOXECTBA MPU3HAKOB IS
MOHO3aMeIIeHHbIE OCH30JIbI;
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Puc 4. 3aBucumocTth KpuTepus omMOKM O OT KOJMYECTBa CIOEB HelpoceTH s Habopa u3 11
MPU3HAKOB JJI MOHO3aMEIICHHBIX OEH30JI0B.



Cnou Howmep npusnaka

HEHp 4 6 12 13 19 20 31 33 41 AKT.
1 0.665 0.299 0.632 1.002 0.683 0.697 0.274 0932 0.929 0.627
2 0.422 0.252  0.681 0963 0591 0.488 0.209 0903 0.942 0.600
3 0.328 0.249 0.506 0.888 0.503 0474 0.208 0.901 00942 0.627
4 0.311 0.209 0478 0.888 0.438 0472 0.207 0901 0917 0483
5 0.305 0.182 0.445 0.851 0455 0465 0.206 0902 0916 0.482
6 0.303" 0.176 0.395 0.832 0433 0466 0211 0901 0.872 0.423
7 0.307 0.173 0364 0.832 0.419 0583 0.203 0902 0.857 0.421
8 0.306 0.173 0397 0.832 0.419 0458 0206 0902 0.877 0421
9 0.306 0.173 0357 0.855 0429 0458 0.203 0902 0.877 0412
10 0.305 0.173 0324 0.855 0.435 0469 0.203 0.902 0.877 0.391

Taoauma 1. BenudnHa KpuTepus BapHalMK OIMIMOKH O IS KaKIOTO W3 MPH3HAKOB HAa KaKIOM
cinoe Heipoceru.” JKUpHBIM IPUPTOM BBIIEIEHO MUHUMAILHOE 3HAYEHUE OIIMOKHU IS KaXIO0ro
MIpU3HAKA.




No Ha6op npusznakos KpHT. Bap. KonnuecTBo

COCTaB KOJIMYECTBO OIINOKH O CIIOEB
1 BCE MPHU3HAKU 31 0.212 4
2 2-5,11,13,18,20,21,26,30 11 0.221 4
3 BCE MPHU3HAKU 11 0.225 9
4 1,2,3,4,6,7,8,10,11 9 0.211 10

Tadauua 2. Pe3ynprarel Tporao3a OMOJIOTHYECKON aKTUBHOCTH MOHO3aMEIIEHHBIX OCH30JI0B IS
2 HaOOPOB JTaHHBIX.
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