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Tunosble 3a1aHusA 1)1 KOHTPOJIbLHOH PadoThI:

1.

Onpenenutb CyMMYy 3HAY€HUN BBIXOJHOIO CJOS MHOT'OCIONHOM HEMpPOHHOU ceTh ¢ 3 HelpoHaMH
BXOJIHOTO c10si ¢ | HeiipoHOM 00pabaTHIBAOIIETO CIIOS U 2 HEMPOHAMHU BBIXOJIHOTO Ci10s. DyHKIUU
aKTUBAllUM HEHPOHHBIX 3JIEMEHTOB B oOpabaTwiBaromeM cioe F(S)=S+5, dyHkuuum axtuBanum
HEHPOHHBIX AJIEMEHTOB B BbIXOAHOM cioe F(S)=S-5. [TartepH BXOAHON aKTUBHOCTH MPECTABISIETCS
B Bujae cienymoomero Bekropa [1,2,3]. BecoBble k03(DUIMEHTEI BTOPOrO H TIEPBOTO  CIIOS
MIPEICTABJICHBI B BUJIE CIEAYIOMUX BekTOpoB: [1,2], [2,2,2].

Ornpenenutb CyMMY 3HaUY€HUW BBIXOJIHOTO CJIOSI MHOTOCIIOMHOW HEHMpOHHOHM ceTH ¢ 3 HelpoHaMu
BXOJIHOTO c10s1 ¢ | HeiipoHOM 0OpadaThIBaroOIIEro cyiosi U 2 HeMpoHaMH BBIXOAHOTO ciosd. OyHkuun
aKTUBAllUM HEHPOHHBIX AJIEMEHTOB B oOpabaTwiBaromeM cioe F(S)=S+5, dbyHkuuu axtuBanuu
HEHPOHHBIX AJIEMEHTOB B BbIXOAHOM cioe F(S)=S-5. [TartepH BXOAHON aKTUBHOCTH MPECTABIIACTCS
B BuAe cienywomero Bekropa [1,2,3]. BecoBsie K03(QQPUIHMEHTH BTOPOrO M TMEPBOTO CIOS
MIPEACTABICHBI B BUJIE CEAYOMUX BekTopoB: [1,2], [1,2,1].

Ornpenenutb CyMMYy 3HaUY€HUW BBIXOJIHOTO CJIOSI MHOTOCJIOMHOW HEHMpOHHOH ceTH ¢ 3 HelpoHaMu
BXOJIHOTO ¢j1051 ¢ | HelipoHOM 00pabaThIBAIOIIErO CJIOS U 2 HEMPOHAMU BBIXOJHOTO closl. DyHKIMU
aKTHUBALlUM HEHpPOHHBIX 3JIEMEHTOB B oOpabaThiBaromeM cioe F(S)=S+5, ¢dyHkuum axtuBanum
HEHPOHHBIX AJIEMEHTOB B BbIX0AHOM cioe F(S)=S-5. [lartepH BXOAHON aKTHBHOCTH MPECTABIISAETCS
B BuAe ciuenywomero Bekrtopa [1,2,3]. BecoBble K03()PUIIMEHTHI BTOPOTO H TMEPBOTO CJIOA
MPEICTABICHBI B BUJIE CIEAYIOMUX BeKTOpoB: [1,2], [2,2,3].

Onpenenutb CyMMY 3HAY€HUN BBIXOJIHOTO CJOSI MHOTOCJIOMHOM HEHMpOHHOH ceTw ¢ 3 HelpoHaMmu
BXOJIHOTO CJ10si ¢ | HelipoHOM 00padaTHIBAOIIETO CIIOS U 2 HEMPOHAMHU BBIXOJIHOTO Ciios. DYyHKIIUU
aKTUBAllUM HEHPOHHBIX AJIEMEHTOB B oOpabareiBaromem cioe F(S)=S+5, dynkumm axtuBanum
HEHPOHHBIX AJIEMEHTOB B BbIX0AHOM cioe F(S)=S-5. [TartepH BXOAHON aKTUBHOCTH MPECTABIISAETCS
B Buje ciuenytomero Bektopa [1,2,3]. BecoBeie kod(puIMEHTHI BTOPOTO € TEPBOTO CIIOA
MPEICTABJICHBI B BUJIE CIEAYIOMUX BekTopos: [1,2], [1,2,30].

Onpenenutb CyMMY 3HaUY€HUW BBIXOJIHOTO CJIOSI MHOTOCIIOMHOW HEHMpPOHHOHW ceTh ¢ 3 HelpoHaMu
BXOJTHOTO CJ10si ¢ | HeiipoHOM 00padaTHIBAOIIETO CIIOS U 2 HEMPOHAMU BBIXOJIHOTO Ciiosl. DyHKIIUU
aKTUBAllUM HEUPOHHBIX SJIEMEHTOB B oOpadaTeiBaromeM cioe F(S)=S+5, dynkumm aktupanmu



7.

HEHPOHHBIX AIIEMEHTOB B BBIX0IHOM cjioe F(S)=S-5. [laTTepH BX0MHON aKTUBHOCTH TIPEICTABIISICTCS
B Bume ciuenytomiero Bektopa [1,2,3]. BecoBbie kod(ppUIIMEHTHI BTOPOTO M TEPBOTO CIIOA
MpEICTABICHBI B BUJIE cieAytomux BekTopos: [1,2], [10,2,3].

Ha pucynke mpencraBieH (parMeHT HporpaMMbl, KOTOPBIM 3HAau€HHE BECOBHIX K03((UIMEHTOB
HEHPOHHOW CETH U MOPOroBble 3HaYeHMsI. ONpenenuTh IOPOroBoe 3HaUeHNUE 3 HEMPOHHOT'O 3JIEMEHTA.

% T—moporopoe-3HaucHIEY

% kol neyron—koIn4ecTBO HElipOHHBIX 3JIEMEHTOB B-00padaThIBatomeM clioe. |
%N —KOJIHYEeCTBO ‘HellpOHHEIX -3IeMEHTOB B0 -BXOJHOM clIoe
% -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

cndf

Ha pucynke mpencraBieH (parMeHT NMporpamMMbl, KOTOPBIH 3Ha4Ye€HUE BECOBBIX K03(duumeHToB
HEHUPOHHOW CETH U NTOPOToBble 3HaYeHMsI. ONPENeNUTh IOPOroBOE 3HaUEHNUE 2 HEMPOHHOT'O 2JIEMEHTA.

%-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

8. Ha pucynke mpencraBieH (parMeHT IpoOTrpaMMbl, KOTOPBIH 3HAa4eHHWE BECOBBIX K03(duumeHToB

HEHUPOHHOMN CeTH U MOPOroBbie 3HaueHHsI. OnpenenuTh HOPOroBoe 3HaueHne 1 HEMPOHHOTO 3JIEMEHTA.

% 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

9. Ha pucynke mpeacraBieH ()parMeHT MPOTPaMMBbl, KOTOPBIA 3Hau€HHE BECOBBIX KO3((UIIMEHTOB

HEHPOHHOM CETH U TIOPOTroBbIe 3HaUeHUs. OnpeeuTh 3HaUeHHe BecoBOTo kKodddurrenta Wl(1,2).



% 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

10. Ha pucynke npezactaBieH (QparMeHT MPOrpaMMbl, KOTOPBIM 3HAYEHHE BECOBBIX KO3(PPHUIMEHTOB

HEHPOHHOW CETH W MOPOroBbIe 3HaUeHUs. OnpenenuTs 3HaueHue BecoBoro kodddumuenta 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 pucynke mpezactaBieH (parMEHT MPOrpaMMBbI, KOTOPBIM 3HaYE€HHUE BECOBBIX KO3(PQUIIMEHTOB

HEHPOHHOI CEeTH U MOpOroBbie 3HaueHus. OnpenenuTs 3HadyeHne BecoBoro kodddunmenta 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 MPOTpaMMBbI, KOTOPBIA 3HAUu€HHE BECOBBIX KOA((HUIIMEHTOB
HEHPOHHOM ceTH U MOpOroBble 3HauUeHus. OnpeaenuTh 3HaueHne BecoBoro kodg¢umuenra wi(10,3).



% 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

13. Ha pucyHke mpenctaBieH (parMEHT MPOTrpaMMbl, KOTOPBIA 3HAUYEHHE BECOBBIX KOA((MUIIMEHTOB
HEHPOHHOW CETH W MOPOTOBBIC 3HAUCHHUSI. 3HAYCHHE BECOBOT0 Kodddumumenra w2(2,1).

%-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

14. Ha pucyHke mpeactaBiieH (parMEHT MPOrpaMMbI, KOTOPBHIM 3HAYEHUE BECOBBIX KOA((UIIMEHTOB
HEWPOHHOU CETH W MTOPOTroBbIe 3HaUeHus. OnpenenuTs 3HaueHue BecoBoro kosdduruenta w2(3,1).

%-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

15. Ha pucynke mpencraBieH (parMeHT NpPOrpaMMbl, KOTOPBHIA 3Hau€HHE BECOBBIX KOI((UIIMEHTOB
HEHPOHHOM ceTH U MOpOroBble 3HaUeHus. OnpeaenuTh 3HaueHre BecoBoro kos¢ punmenta w2(1,1).
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% T-—moporoeoe 3HaueHuey

% kol neyron—-KkoJIMuecTBO HeilpOHHEIX DIIEMEHTOR B-00padaTkIBatoIeM-cioe.§
%N —KOIMYeCTRBO ‘HellpOHHKIX 3IEMEHTOR ‘BO ‘BX0JHOM cl10e. ]
% -W-—BecoBBIe K03(hHhUITHEHTHI -cTIOER.

n=10:Y

kol _neyron=3;Y

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

wl(nkol neyron)=0:y

w2(kol neyron,1)=0:y

T1(kol neyron,1)=0 ;iﬂ

for1=1:n9

for4=1:kol neyronf

w1(i,))=9*1*j/(n*kol_neyron):q

w2(5,1)=9*%/kol_neyron:y

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

endf

Onpenenuth NaTTepH BXOAHOW aKTUBHOCTH HEHPOHHOTO AJIEMEHTA C OJHUM BXOJIOM, €CIIM HaTTepH
BBIXO/JIHOM aKTHBHOCTH TPEJCTABISICTCS B BHUJE Cienyroniero Bekropa [1]. BecoBoit koaddumment
Bxoja paBeH 1. @ynkius akruBanuu F(S)=S/2;

OnpenenuTs NaTTEpH BXOAHOH aKTHBHOCTU HEHPOHHOT'O 3JEMEHTa C OJHUM BXOJOM, €CIIU MaTTepH
BBIXO/JIHOH aKTHBHOCTH TPEJCTABISICTCS B BHJE CIEIyromiero Bekropa [2]. BecoBoii koaddumment
BxoJa paBeH 2. dyukius aktuBanuu F(S)=S/3;

Onpenenuth NaTTepH BXOAHOW aKTUBHOCTH HEHPOHHOTO AJIEMEHTA C OJHHM BXOJOM, €CJIH MaTTepH
BBIXOJHOM aKTUBHOCTH IPEJCTABISIETCA B BUJE cienyromiero Bekropa [3]. BecoBoit koaddunment
BXoj1a paBeH 3. ®ynxims aktusanun F(S)=S%;

Onpenenuth NaTTepH BXOAHOW aKTUBHOCTH HEHPOHHOTO AJIEMEHTA C OJHUM BXOJOM, €CIIM MaTTepH
BBIXO/JIHOH aKTHBHOCTH TPEJCTABISICTCS B BHJE CICIYIONIEro Bekropa [4]. BecoBoii kodddumment
Bxozia paseH 4. dynxims aktusanuu F(S)=S%;

OmnpenenuThs NaTTEPH BXOAHON aKTUBHOCTH HEHPOHHOTO 3JEMEHTa C OAHHUM BXOJOM, €CIIU MaTTepH
BBIXOJIHOH aKTHBHOCTH TPEICTABISICTCS B BHJE CIeAyromiero Bekropa [5]. Becoroii ko3ddurmmeHt
BXOJa paBeH 5. OyHkiusa aktupauu F (S)=S%%;

Onpenenuth NaTTepH BXOAHOW aKTUBHOCTH HEHPOHHOTO AJIEMEHTA C OJHUM BXOJIOM, €CIIM MaTTepH
BBIXOJTHOWH aKTUBHOCTH NPEACTABISIETCA B BHUJIE ClEAyIoLlero BekTopa [6]. BecoBoil koapduumeHt
Bxojia paBeH 6. dynkuus akrusanuu F(S)=S%2;

OmnpenenuTh NaTTepPH BXOAHON aKTUBHOCTH HEHPOHHOTO 2JIEMEHTa C OAHUM BXOJIOM, €CIIU MaTTepH
BBIXOJIHOM aKTHUBHOCTH TPEJACTABIISIETCS B BUJE Clieayromiero Bekropa [7]. BecoBoii koadduimeHt
Bxozia paseH 7. ®ynxims aktusanuu F(S)=S%;

OnpenenuThs NaTTepPH BXOAHON aKTUBHOCTH HEHPOHHOTO 2JIEMEHTa C OAHUM BXOJIOM, €CIIU MaTTepH
BBIXOJTHOW aKTMBHOCTH NPEACTABISIETCA B BHUJIE cieayroliero Bektopa [8]. BecoBoil ko duument
Bxoia paseH 8. dynkuus akrusanuu F(S)=S%2;

OnpenenuTs NaTTepH BXOAHON aKTUBHOCTU HEWPOHHOI'O 3JE€MEHTa C OJJHUM BXOJOM, €CJIU MaTTepH
BBIXOJTHOW aKTUBHOCTH NPEACTaBISIETCA B BHUJIE cieayroiero Bektopa [9]. BecoBoit koapduumeHt
BXozia paBeH 9. dynxims aktusanuu F(S)=S%;

OnpenenuTh NaTTepPH BXOAHON aKTUBHOCTH HEHPOHHOTO AJIEMEHTA C OJHUM BXOJIOM, €CJIU TaTTepH
BBIXOJIHOM aKTHBHOCTH TPEJICTABIACTCS B BUjaE ciaeayromero Bekropa [10]. BecoBoit koaddumment
BxoJia paBeH 10. ®ynkuus akruauuu F(S)=S/5;
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MaimHHOe 00y4eHue, BKIIIoYasi 00y4eHue ¢ yuuTenem u 6e3 yuauTens
HckyccTBeHHBIE HEHPOHHBIE CETU

I'eneTr4ecKue aIropUuTMbI

PacnioznaBanue o6pazoB

IIporno3Has anajuTHKa

HMuTanimoHHOE MOJICIMPOBAaHHE

Busyanuzanus aHanUTHYECKUX TAHHBIX

Kubepneruka.

O06yuenue oprannzma. [IpaBuino Xe66a.

Camoopranusanus 1 ajanrtamnus.

Mojenb B3auMOIEUCTBHSI MHAMBHIA C BHELIHEW CPENIOH.
Jlunetinas QyHKIUS aKTHBAIUH.

[ToporoBast GpyHKIINN aKTHBALIWU.

JIuHeliHO orpaHnYeHHast (PYHKIMS aKTHBALIUH.
MoudunmpoBanHas moporosast QyHKIIHS aKTHBAIIH.
CurmounsHas QyHKUUS aKTUBALIUU.

Tononorust 0qHOCIONHOW HEUPOHHOM CETH.

[TpaBuno o6yuenus Xeb0a.

[TpaBuiio o6yuenus PosenOnarra.

[TpaBuno o6yuyenus Buapoy-Xoddoa.

Tononorust MHOTOCIIOMHON HEUPOHHOW CETH.

MHorocoiHble ceTH BHICOKOTO MOPSIKA.

AnropuT™M 00paTHOTO PACTIPOCTPAHCHHUSI OIITHOKH.

JlenbTa mpaBuia Ui pa3inyHbIX GYHKLINN aKTUBALIUU.
HenocraTku anroputMa oOpaTHOroO paclpoCTpaHEHUs OIIUOKH.
Pexomenganuu no o0y4eHHI0O MHOTOCTIOMHBIX HEHPOHHBIX CETEH.
AJanTUBHBIN Ar 00y4eHHUsI.

Moaudukanus aganTUBHOIO 1ara 00y4eHus.

ANTOpUTM MTOCIOMHOIO 00yUEHUSI.

Hcnonb30BaHuEe MHOTOCIONHBIX CETeH B IPOrHO3UPOBAHNUE BPEMEHHBIX PSIJIOB.
I'eTreporenHble HEHPOHHBIE CETH.

AJNTOpUTM MHOTOKPATHOT'O paclpoCTpaHEHHs! OIINOKH.
ApPXUTEKTYpa pEKyppPEHTHOMN CETH.

OO0y4eHne peKyppeHTHON CETH.

MeTto/1 r1aBHBIX KOMIIOHEHT.

ApXHUTEKTypa peLUPKYISALMOHHON HEHPOHHOU CETH.

ANTOpUTM MTOCIOMHOTO 00yUEHUSI.

[TporpamMHBbIe perieHus A1 OOJBIINX TaHHBIX

Texuonoruu 06padoTku 60sbimX qanHbIX: NoSQL, MapReduce, Hadoop, R
Bomnpockl 6e30macHOCTH OOJBIINX JTAHHBIX.



