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TunoBble 3aaHUs 11 KOHTpOJ’[bHOﬁ paﬁoTLI .

1.

Onpenenutb CyMMYy 3HAUYEHUH BBIXOJHOTO CJIOSi MHOT'OCJIOMHOW HEHPOHHOW ceTu ¢ 3 HelpoHaMU
BXOJIHOTO cJ10s1 ¢ | HeiipoHOM 00pabaThIBAIOIIETO CIIOS U 2 HEMPOHAMU BBIXOJIHOTO ci10s. DyHKIUU
aKTHBAIlMM HEHPOHHBIX 3JIEMEHTOB B oOpabareiBatomem cioe F(S)=S+5, dynkuuum axtuBarum
HEHUPOHHBIX JIEMEHTOB B BbIX0AHOM cioe F(S)=S-5. [larTepH BXOAHON aKTHBHOCTH MPECTABIIAETCS
B BujAe ciuenywoomero Bekropa [1,2,3]. BecoBble k03()PUIMEHTHI BTOPOrO M TEPBOTO  CIIOS
Ipe/ICTaBIICHBI B BUJIE CICAYIOMINX BeKTopoB: [1,2], [2,2,2].

Ornpenenutb CyMMY 3HAY€HUW BBIXOJIHOTO CJOSI MHOTOCJIOMHOM HEMpOHHOU ceTu ¢ 3 HelpoHaMmu
BXOJIHOTO ¢J10s1 ¢ 1 HelipoHOM 00pabaThIBAIOIIETO CloS M 2 HEWPOHAMH BBIXOJHOTO ci10sl. DYHKINU
aKTHUBAllUM HEHPOHHBIX 3JEMEHTOB B oOpalaTeiBaromeM cioe F(S)=S+5, dynkuuu axtuBanmu
HEHPOHHBIX AJIEMEHTOB B BbIXOAHOM cioe F(S)=S-5. [TartepH BXOAHON aKTUBHOCTH MPEJCTABIIACTCS
B BuAe cienywomero Bekropa [1,2,3]. BecoBble ko03()PUIHEHTHI BTOPOro M MEPBOTO CIOS
MIPEACTABIICHBI B BUJIE CEAYOUX BekTopoB: [1,2], [1,2,1].

Ornpenenutb CyMMY 3HAY€HUW BBIXOJHOTO CJIOSI MHOTOCJIOWHON HEHPOHHOW CeTH ¢ 3 HeWpoHAMH
BXOJHOTO ¢J10s1 ¢ 1 HelipoHOM 00pabaThIBAIOIIETO CIOS M 2 HEWPOHAMH BBIXOJHOTO ci10sl. DyHKINU
aKTUBAIlMM HEWPOHHBIX AJIEMEHTOB B oOpabateiBatomiem cioe F(S)=S+5, ¢ynkumm axtuBanum
HEHUPOHHBIX AJIEMEHTOB B BbIX0AHOM cioe F(S)=S-5. [lartepH BXOAHON aKTUBHOCTH MPECTABIIAETCS
B BuAe ciuenywomero Bekropa [1,2,3]. BecoBble ko3)UIHEHTHI BTOPOrO0 M TEPBOTO CIOS
MIPEICTABIICHBI B BUJIE CIEAYIOIIUX BeKTOpOB: [1,2], [2,2,3].

Onpenenutb CyMMy 3HAY€HUH BBIXOJHOTO CJOS MHOTOCIONHOM HEMpOHHOU ceTu ¢ 3 HelpoHamH
BXOJIHOTO cJ10si ¢ | HeiipoHOM 00pabaThIBAOIIETO CIIOS U 2 HEMPOHAMHU BBIXOJIHOTO Ciios. DyHKIIUU
aKTHUBALlUM HEHPOHHBIX 3JIEMEHTOB B oOpabaThiBaromeM cioe F(S)=S+5, ¢yHkuum axtuBanum
HEHPOHHBIX AJIEMEHTOB B BbIXOAHOM cioe F(S)=S-5. [larrepH BXOAHON aKTUBHOCTH IPEJICTABISIETCS
B Buje ciuenytomero Bektopa [1,2,3]. BecoBbie ko3(ppuUIMEHTHI BTOPOTO M TMEPBOTO CIOA
MIPE/ICTAaBJICHBI B BUJIE CieAytomux BekTopos: [1,2], [1,2,30].

Onpenenutb CyMMY 3HAU€HUW BBIXOJIHOTO CJOSI MHOTOCJIOMHOM HEMpPOHHOH ceTh ¢ 3 HeHpoHaMH
BXOJIHOTO c10si ¢ | HeiipoHOM 00pabaThIBaIOIIETO CJIOS U 2 HEMPOHAMH BBIXOJHOTO ciosd. DyHKInn
aKTUBAllUM HEHPOHHBIX AJIEMEHTOB B oOpabaTwiBaromeM cioe F(S)=S+5, dyHkiuu axtuBanuum
HEHPOHHBIX AJIEMEHTOB B BbIXOAHOM cioe F(S)=S-5. [TartepH BXOAHON aKTUBHOCTH MPECTABIAETCS
B BHuAe ciuenywomero Bekropa [1,2,3]. BecoBbie kK03(QQHUIHEHTHI BTOPOrO ¥ TMEPBOTO CIIOS
MIPEICTABJICHBI B BUJIE CleaAyomux BekTopos: [1,2], [10,2,3].

Ha pucynke mpencrtaBieH ¢parMeHT NMPOTpaMMBbl, KOTOPBIM 3HAYEHHE BECOBBIX KOI(P(UIIMEHTOB

HEHPOHHOW CETH U IOPOTOBbIE 3HaUeHUsA. ONpeIeINTh IOPOTrOBOE 3HAUEHUE 3 HEUPOHHOTO JIEMEHTA.
% T—moporopoe-3HaucHIEY
% kol neyron—koIn4ecTBO HElipOHHBIX 3JIEMEHTOB B-00padaThIBatomeM clioe. |
%N —KOJIHYECTBO HelIPOHHKIX 3JIeMeHTOB BO BXOJHOM cIIoe |
% -W-—-BecOBEIe KO HUITNMEHTHI-CTTOER.
n=10:
kol neyron=3:q
[n,m]=size(Viborka):q
wl(n.kol neyron)=0;y
w2(kol neyron,1)=0:]
T1(kol neyron,1)=03y
for-i=1:nq
forj=1:kol neyronf
w1(1,))=9*i*j/(n*kol_neyron);y
w2(3,1)=9%)/kol_neyron;y
T(,1)=9*j/kol_neyron;y
end



7. Ha pucyHke mpejacTtaBieH (parMeHT MpOrpaMMbl, KOTOPBIM 3HAUYE€HHWE BECOBBIX KOI(PPUIIMEHTOB
HEUPOHHOMW CETH U MOPOTroBbIe 3HaUeHUs. OnpenenuTh MOPOrOBOE 3HAUCHUE 2 HEUPOHHOTO AJIEMEHTA.

% T-—mnoporopoe-3HaueHHeY

%-kol neyron—-KoInM4ecTBO HelipOHHEIX 3JIEMEHTOR B-00pabaTriBarorieM-cioe. g
% n—KOIMIECTBO HellpOHHBIX -2IEMEHTOB B0 ‘BX0/THOM clloe.
% W —BecOBBIe K03() PHITNEHTHI -CITOER. Y

n=10;9

kol _neyron=3;Y

[n,m]=size(Viborka);q

wl(n.kol neyron)=0;y

w2(kol neyron,1)=0;y

T1(kol neyron,1)=0 ;h[

for1=1:n7

forj=1:kol neyronf

w1(1,1)=9*1*j/(n*kol_neyron);J

w2(3,1)=9%j/kol_neyron:y

T(j,1)=9%/kol_neyron;J

end

8. Ha pucynke mpencraBieH (parMeHT HpOTrpaMMBbl, KOTOPBIH 3HAYEHHWE BECOBBIX KO3(PPHUIMEHTOB
HEHPOHHOM ceTn U Moporossie 3HaYeHUs. ONpeesIuTh OPOroBoe 3HadeHre | HeHPOHHOTrO AJIeMEHTA.

%-T-—moporosoe-3HaueHne

% kol neyron—KoIN4ecTBO HEHPOHHEBIX 3IEMCHTOB B-00pabaTeIBaromeM-cioe. g
% 11— KOINYISCTBO -HeIIPOHHEIX -2IEMEHTOB B0 -BXOIHOM ¢l10€e.
% ‘W —BeCOBEIC KO3() PHITNECHTHI CI0EB.

n=10:9

kol neyron=3:y

[n.m]=size(Viborka);§

wl(n.kol neyron)=0;y

w2(kol _neyron,1)=0:Y

T1(kol_neyron,1)=0;

for-i=1:nf

forj=1:kol neyronf

w1(1,1)=9*i*/(n*kol neyron);{

w2(j,1)=9%j/kol neyron:y

T(;,1)=9%j/kol neyron:{

end

9. Ha pucynke mpencraBieH ()parMeHT MPOTPaMMBI, KOTOPBIA 3HAUYE€HHE BECOBBIX KOA((HUIIMEHTOB
HEHPOHHOMW CeTH U MOporoBbie 3HaueHus. OnpeaenuTs 3HaYeHNe BecoBOro koagdumuenta wi(1,2).

%-T-—moporosoe-3HaueHne

% kol neyron—KoIN4ecTBO HEHPOHHEBIX 3IEMCHTOB B-00pabaTeIBaromeM-cioe. g
% 11— KOINYISCTBO HeIIPOHHEIX -2IEMEHTOB BO -BXOIHOM ¢l10e. Y
% W —BecOBEIC K03 QHITNEHTHI CI0EB.

n=10:9

kol neyron=3:q

[n,m]=size(Viborka);{

wl(n.kol neyron)=0:y

w2(kol neyron,1)=0:y

T1(kol neyron,1)=0 ;H[

for1=1:n9

forj=1:kol neyronf

w1(1,)=9*i*j/(n*kol_neyron);§

w2(3,1)=9*j/kol_neyron;y

T(j,1)=9%/kol_neyron;J

end

10. Ha pucynke mpencraBieH (parMeHT MPOTpPaMMBbl, KOTOPBIA 3Hau€HHE BECOBBIX KOI((UIIMEHTOB
HEHPOHHOI CETH U MOPOroBbie 3HaUeHus. OnpenenuTs 3HadyeHne BecoBoro kodddummenra wi(1,1).



% T-—mnoporopoe-3HaueHHeY
%-kol neyron—-KoInM4ecTBO HelipOHHEIX 3JIEMEHTOR B-00pabaTriBarorieM-cioe. g
%N —KOJIMYECTRO HelPOHHEBIX 3IEMEHTOB BO BXOTHOM ¢cl10e.
% W —BecOBBIe K03() PHITNEHTHI -CITOER. Y
n=10;9
kol _neyron=3;Y
[n,m]=size(Viborka);q
wl(n.kol neyron)=0;y
w2(kol neyron,1)=0;y
T1(kol neyron,1)=0 ;h[
for1=1:n7
forj=1:kol neyronf
w1(1,1)=9*1*j/(n*kol_neyron);J
w2(3,1)=9%j/kol_neyron:y
T(j,1)=9%/kol_neyron;J
endf
11. Ha pucyHke mpejacTaBiieH (pparMEHT NpOrpaMMbl, KOTOPBIH 3HAUYE€HHE BECOBBIX KO3(PPHUIIMEHTOB

HEHPOHHOM CETH ¥ MOPOToBhIe 3HaUeHUs. OTnpeeuTh 3HaYeHHe BecoBOTro Koddduruenra wi(1,3).

% T-—mnoporopoe-3HaueHHeY

%-kol neyron—-KoInM4ecTBO HelipOHHEIX 3JIEMEHTOR B-00pabaTriBarorieM-cioe. g
% n—KOIMIECTBO HellpOHHBIX -2IEMEHTOB B0 ‘BX0/THOM clloe.
% W —BecOBBIe K03() PHITNEHTHI -CITOER. Y

n=10;9

kol _neyron=3;Y

[n,m]=size(Viborka);q

wl(n.kol neyron)=0;y

w2(kol neyron,1)=0;y

T1(kol neyron,1)=0 ;h[

for1=1:n7

forj=1:kol neyronf

w1(1,1)=9*1*j/(n*kol_neyron);J

w2(3,1)=9%j/kol_neyron:y

T(j,1)=9%/kol_neyron;J

end

12. Ha pucyHke mpenctaBieH (parMeHT NpOrpaMMbl, KOTOPBIH 3Hau€HHE BECOBBIX KO3((UIMEHTOB
HEHPOHHOM ceTH U moporosble 3HaueHus. OnpeaenuTh 3HaueHre BecoBoro koaguruenra wl(10,3).

%-T-—moporosoe-3HaueHne

% kol neyron—KoIN4ecTBO HEHPOHHEBIX 3IEMCHTOB B-00pabaTeIBaromeM-cioe. g
% 11— KOINYISCTBO -HeIIPOHHEIX -2IEMEHTOB B0 -BXOIHOM ¢l10€e.
% ‘W —BeCOBEIC KO3() PHITNECHTHI CI0EB.

n=10:9

kol neyron=3:y

[n.m]=size(Viborka);§

wl(n.kol neyron)=0;y

w2(kol _neyron,1)=0:Y

T1(kol_neyron,1)=0;

for-i=1:nf

forj=1:kol neyronf

w1(1,1)=9*i*/(n*kol neyron);{

w2(j,1)=9%j/kol neyron:y

T(;,1)=9%j/kol neyron:{

end

13. Ha pucyHke mpencTaBieH (parMeHT MPOTpaMMBbI, KOTOPBIA 3HAu€HHE BECOBBIX KOA((MHUIIMEHTOB
HEHPOHHOM CEeTH U MOPOroBble 3HaUEHUs. 3HaUeHHEe BecoBoro koddduumenta w2(2,1).
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% T-—mnoporopoe-3HaueHHeY

%-kol neyron—-KoInM4ecTBO HelipOHHEIX 3JIEMEHTOR B-00pabaTriBarorieM-cioe. g
% n—KOIMIECTBO HellpOHHBIX -2IEMEHTOB B0 ‘BX0/THOM clloe.
% W —BecOBBIe K03() PHITNEHTHI -CITOER. Y

n=10;9

kol _neyron=3;Y

[n,m]=size(Viborka);q

wl(n.kol neyron)=0;y

w2(kol neyron,1)=0;y

T1(kol neyron,1)=0 ;h[

for1=1:n7

forj=1:kol neyronf

w1(1,1)=9*1*j/(n*kol_neyron);J

w2(3,1)=9%j/kol_neyron:y

T(j,1)=9%/kol_neyron;J

end

Ha pucynke mpexacraBieH (parMeHT HmporpaMMbl, KOTOPBIM 3HAa4YeHHE BECOBBIX KO3()PHUIMEHTOB
HEHPOHHOI CEeTH U MOpOroBble 3HaueHus. OnpenenuTs 3HadeHre BecoBoro kodddunmenta w2(3,1).

%-T-—moporosoe-3HaueHne

% kol neyron—KoIN4ecTBO HEHPOHHEBIX 3IEMCHTOB B-00pabaTeIBaromeM-cioe. g
% 11— KOINYISCTBO -HeIIPOHHEIX -2IEMEHTOB B0 -BXOIHOM ¢l10€e.
% ‘W —BeCOBEIC KO3() PHITNECHTHI CI0EB.

n=10:9

kol neyron=3:y

[n.m]=size(Viborka);§

wl(n.kol neyron)=0;y

w2(kol _neyron,1)=0:Y

T1(kol_neyron,1)=0;

for-i=1:nf

forj=1:kol neyronf

w1(1,1)=9*i*/(n*kol neyron);{

w2(j,1)=9%j/kol neyron:y

T(;,1)=9%j/kol neyron:{

end

Ha pucynke npezacraBieH (parMeHT HMpOrpaMMbl, KOTOpBIM 3HAY€HHE BECOBBIX KO3(PPHUIMEHTOB

HEHPOHHOMW CeTH U MOporoBbie 3HaueHus1. OnpenennuTs 3HaueHe BecoBoro ko3ddumuenra w2(1,1).
% T-—mnoporosoe3uadeHne

% kol neyron—-KoImuecTBO HEIIPOHHEIX DICMEHTOR B-00padaTrIBatomeM-¢oe.§

% 11— KONHYECTRO HEPOHHBIX JIEMEHTOB BO BXOAHOM ¢l10e. |

% W —BecoBbI¢ KO3 OUIHECHTH CIIOEB.

n=10q

kol neyron=3

[n.m]=size(Viborka):{

wl(n.kol neyron)=0:y

w2(kol neyron,1)=0:y

T1(kol_neyron,1)=0y

for-i=1:mnf

forj=1:kol neyronf

w1(i,))=9*1*j/(n*kol neyron);q

w2(j,1)=9%j/kol_nevyron:y

T(,1)=9*j/kol _neyron;J

endf

OHpe}IeJ’II/ITb MMaTTCpH BXO)IHOﬁ AKTUBHOCTHU HeﬁpOHHOFO OJIEMEHTA C OAHHUM BXOJ0OM, €CJIM MMAaTTCPH
BBIXOJIHOM aKTHBHOCTH TPEJCTABISIETCS B BUJE cienyromiero Bekropa [1]. BecoBoit koaddumment
BxoJa paBeH 1. @ynkius aktuBanuu F(S)=S/2;

Ornpenenutb NaTTepH BXOJHON aKTUBHOCTU HEHPOHHOIO AJIEMEHTa C OJAHUM BXOJIOM, €CIIM MaTTEpH
BBIXOJIHON aKTHBHOCTH TPEJCTABISICTCS B BUJE CIENyIOIIero Bekropa [2]. BecoBoit koahdumment
BXxoja paBeH 2. Oynkius aktuanuu F(S)=S/3;

OnpenenuTth MaTTepH BXOJIHONW aKTUBHOCTH HEHPOHHOTO 3JIEMEHTAa C OJHUM BXOJIOM, €CIIM MaTTEPH
BBIXOJIHOM aKTHMBHOCTH TPEACTABISIETCS B BUJE cleayromero Bekropa [3]. BecoBoii koaddummeHT

BX0Ja paBeH 3. ®ynkuus aktuBanun F(S)=S%;
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20.
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23.

24.

25.

Onpenenuth NaTTepH BXOAHOW aKTUBHOCTH HEHPOHHOTO 3JIEMEHTA C OJHUM BXOJOM, €CJIH MaTTepH
BBIXOJIHOM aKTHMBHOCTH TPEACTABISIETCS B BUJE CIEAyromero Bekropa [4]. BecoBoii koaddummeHT
Bxosia paBeH 4. dynxius aktusanuu F(S)=S%;

Ornpenenuth NaTTepH BXOJHON aKTUBHOCTU HEHPOHHOIO AJIEMEHTa C OJHUM BXOJIOM, €CIIM MaTTEpH
BBIXO/JIHOH aKTHMBHOCTH TPEJCTABISICTCS B BHJE CIEIyrONIero Bekropa [5]. BecoBoit koaddumment
BXozia paBeH 5. ®ynxims aktusanuu F(S)=S%;

Onpenenuth NaTTepH BXOAHOW aKTUBHOCTH HEHPOHHOIO 3JIEMEHTA C OJHUM BXOJIOM, €CJIM HNaTTepH
BBIXOJIHOM aKTHMBHOCTH TPEACTABIISICTCS B BUJE CIEAYOIIero Bekropa [6]. BecoBoii koaddurmeHT
BXO0Ja paBeH 6. dynkuus axtuBanun F(S)=S%;

Onpenenuth NaTTepH BXOAHOW aKTUBHOCTH HEHPOHHOIO 3JIEMEHTA C OJHUM BXOJIOM, €CJIM HaTTepH
BBIXOJIHOH aKTHBHOCTH TPEJCTABISICTCS B BHUJE CIEIyIOIIero Bekropa [7]. BecoBoit koaddumment
Bxojia paseH 7. ®ynxius aktusanuu F(S)=S%;

Ornpenenuth NaTTepH BXOJHON aKTUBHOCTU HEHPOHHOIO AJIEMEHTa C OJAHUM BXOJIOM, €CIIM MaTTEpH
BBIXO/JIHOH aKTHBHOCTH TPEJCTABISICTCS B BHJE Cienyroniero Bekropa [8]. BecoBoii koaddumment
BXoj1a paBeH 8. ®ynxims aktusanun F(S)=S%;

Onpenenuth NaTTepH BXOAHOW aKTUBHOCTH HEHPOHHOTO 3JIEMEHTA C OJHUM BXOJIOM, €CIIM NaTTepH
BBIXOJIHOM aKTUBHOCTH IPEJCTABISIETCA B BUJE cienyromiero Bekropa [9]. BecoBoit koaddunment
BXoj1a paBeH 9. ®ynxims aktusanun F(S)=S%;

OrnpenenuTth MaTTepH BXOJHON aKTUBHOCTU HEHPOHHOIO 3JIEMEHTA C OJHUM BXOJIOM, €CIIA MATTEPH
BBIXO/IHOM aKTHBHOCTHU TIPEJCTABIIACTCS B BUjE cienyromiero Bekropa [10]. BecoBoit koaddunment
Bxoza paBeH 10. ®ynkuus aktuBanuu F(S)=S/5;
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Uro Takoe OoJbLINE TaHHBIE

Orarnbl paboThl ¢ OONBIIMMU JAHHBIMU

Mertoasl 1 cpecTBa pabOThI ¢ OOJIBITUMU JJAHHBIMHU
HcTounuku OONBIINX JAHHBIX

Mertoas kitacca Data Miningpanee

Krnacrepnslil ananus

Perpeccuonnslii ananus

MammHHoe 00ydeHue, BKIItoyast 00yueHue ¢ yauTesaeM u 0e3 yuuTens
HckyccTBEeHHBIE HEUPOHHBIE CETH

['eneTnueckue alropuTMbl

PacnioznaBanue o6pa3os

IIporuo3nas anaiuTHKa

NMutanioHHOE MOJIETUPOBaHUE

Busyanuzanus aHaTuTHIECKUX TaHHBIX
Kubepneruxka.

OO6yuenue opranusma. [IpaBuno Xe60a.
Camoopranusanus U ajanTamnus.

Mopenb B3auMOICCTBYA HHANBUIA C BHEITHEN CPEOM.
Jluneitnas pyHKIMS aKTUBAIIUU.

[ToporoBast GyHKIIMH aKTHBAIIUH.

JluHeitHo orpaHnueHHas PYHKIIHS aKTHBAITUH.
MonudunrpoBanHas nmoporosasi GyHKIUS aKTHBAIUH.
CurmowniHasi GyHKITUS aKTUBAIUH.

Tonosorust OTHOCIONHON HEUPOHHOM CETH.

[TpaBuno o6y4yenus Xeb6a.

[TpaBuno o6yuenus Po3enbnarra.

[TpaBuiio o0yuenus Buapoy-Xoddoa.

Tonosnorust MHOTOCIIOMHON HEUPOHHOW CETH.
MHOroCa0iMHbIE CETU BBICOKOT'O TTOPSAKA.

ANTOpUTM 00paTHOTO PACTIPOCTPAHEHUS OIIHOKH.
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. JlenpTa mpaBuna IS pa3NTUYHBIX (PYHKIUN aKTUBAIIUU.

Henocrarku anroputma 0OpaTHOTO paclipoCTPaHEHUS OITHOKH.
PexoMeHgarmm mo o0y4eHUI0 MHOTOCIIOMHBIX HEUPOHHBIX CETEH.
AJlanTUBHBIN AT 00y4YEHUS.

Monudukarus afanTUBHOTO mara 00y4eHusl.

AJTOPUTM MTOCIIOWHOTO 00YYCHHUSI.

Hcnonb3oBaHre MHOTOCIOMHBIX CETEH B MPOTHO3UPOBAHUE BPEMEHHBIX PSIOB.
['eTeporenHbie HEMPOHHBIE CETH.

ANTOPUTM MHOTOKPATHOTO PACIIPOCTPAHCHUS OIITHOKH.

ApXUTEKTypa peKypPpPEHTHOMN CETH.

OOy4eHue peKyppeHTHOM CETH.

MeTo/ riaBHBIX KOMIIOHEHT.

ApXHUTEKTypa peLUPKYISALIMOHHON HEHPOHHOM ceTH.

AJTOPUTM MTOCIIOWHOTO 00YYCHHUSI.

[Iporpammusbie peeHus 15t O0IBIINX TAHHBIX

Texnonoruu 06pabotku 60abmux AanHbx: NoSQL, MapReduce, Hadoop, R
Bomnpocsr 6e3o0macHOCTH OOJBIINX JIAHHBIX.



