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CbObPXAHUE 1

OnpeaeneHue

[Tog HM cu npeacraBsamMme CTpyKTypa, CbCTosLLa Ce OT MHOIo CII0€EBE,
BKITHOUUTENHO CKpUTU. Ho nma n tun HM camo ¢ HAKOMKO 6pos CKpUTK

CJioeBe.

MUTKNTE HEBPOHHU MPEXU Ce CLCTOAT caMo OT 1 CKpUT Crion.
Pa3bnpaHeTo nm gasa npeacraBa KakBo TOMHO Ce CrlydBa B AbnOOKa
HEBPOHHA MpeXa.
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CbObPXAHUE 1

[Tpumep

[TnnuTKa HEBPOHHA Mpexa ¢ 1 ckpuTt cnow, 1 BxoaeH crion n 1 naxoaeH Hidden
CIou.
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CbObPXAHUE 1

Moaen Ha HeBpPOH

HeBpoHbLT € rpaguBHaTa eauHuua Ha HM. INpu 3apganeH Bxoa, Tou
ocurypsiea n3xoga v rnpegaBsa T031 U3xXo4 KaTo BXO4 KbM creaBallns Crion. X 1
HeBpOHBLT MOXE Aa ce pa3srrnexaa Kato KoMonHaums oT 2 YacTu:

I'I'praTa 4acCT - U3HNCTIABA N3X0Aa Z, KaTO MU3MNOoJyi3Ba BXOAOBETE U TeElTlaTa

M. xz — B a
BTopaTta 4yacT - 3BbpLUBa aKTUBMPAHETO Ha Z, 3a Ja Aage KpanHuga usxon
a Ha HEBpPOHa.
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MAI4CAREU oo i,

CKpUTUAT criou

CKPUTUAT CNOW Ce CbCTOM OT PasfiMyHN HEBPOHU, BCEKU OT KOUTO
N3BbPLLBA 2-Te nocriegoBaTesiHn N3YNCTIEHNA. xl

Heka nmame 4 HeBpOHa B CKpUTUA CNOW Ha HallaTta nnutka HM,
n3ymcnasalium criegHoTo:

X9 - »
zgll = gllT:}: + b ] =0 (zgll)
ZE] _ %1]’1”3} I b ] — (Zg]) X3
z;gl] — E]Tm + b ] =0 (ZE])
ZE] = E]Tm + b ] =0 (ZE])
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CbObPXAHUE 2

CKpUTUAT criou

B ropHuTe ypaBHEHMUS,

* TOpHUAT uHaekc 1 o6osHauaBa HoMepa Ha Cros, a UHOAEKCHUAT HOMED
O3Ha4yaBa HEBPOHHNSA HOMEP B ONpPeaesieH CIon. X N
2 > A

« X e BXOOHUAT BEKTOP, CbCTOSLL, ce OT 3 XapakTePUCTUKMN.
- W, e TernoTo, cBbP3aHO C HEBPOH |, NPMCHLCTBALL B COs .
* bl e oTkNoOHEHNETO, CBBLP3AHO C HEBPOH |, NPMCHLCTBALL B CIOS . 3
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MAI4CAREU oo i,

CKpUTUAT criou

» ZIl, e MEXONHHMAT 13Xxo[, CBbP3aH C HEBPOH |j, MPUCHCTBALL, B CIOS .

- all, e kpalHUAT N3x0A, CBbP3aH C HEBPOH j, MPUCHCTBALL, B COS |. xl
* oe QyHKUMATa 3a akTuBupaHe (Hanp. curmomngHa). MatemaTtmnyeckn ce
neuHupa: =
PuIp X 2 > A
( ) l+e*
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CbObPXAHUE 2

CKpUTUAT criou

Moxem Aa BekTopuampame ypaBHEHUATA:

X1
71 — WTx 4 pll
X 2 - >
Al = g (Z1)

X3

|_|'prOTO ypaBHEHUNE N3HNCIIABA BCUYKN MEXOANHHU U3XO4N / npn eanHN4HO

MaTpN4HO YMHOXEHUE.

BTOpoTO ypaBHEHME N3UUCNISBA BCUYKK aKTUBUPaHUS A Mpu eOUHUYHO

MaTpPpN4YHO YMHOXEHUE.
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CbObPXAHMUE 3

YpaBHeHuUA 3a pa3npocTpaHeHue Hanpen

* 1-TO ypaBHEHME U3YNCNISABA MEXANHHMA n3xon Z (1 Ha mbpBus ckpuT 71 — WiT x -+ bl1]
cromn.
¢ 2-TO ypaBHeHUe nsdncnsaea kpamHus naxod A 11 Ha nbpBust ckpuUT Cnon. A[l] — O (Z[l])

« 3-TO ypaBHeHUe nsvmncnsasa MexamHunsa naxon Z 121 Ha naxogHus crown.

|
©
=
>
=
+
-
N

' ) ' 712]
* 4-TO ypaBHEHUE n34ncnsaea kpamHus naxon A 121 Ha naxogHusa cnon,
KOUTO € U KPaUHUAT U3Xo4 Ha uanarta HeBpOHHa MpeXxa.
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CbObPXAHUE 3

AKTUBaUMOHHA (PYHKLUA

HM e ocHOBHO Habop OT MaTeMaTUYECKU YPaBHEHMA N Terna. 3a aa 4
HanpaBuMm cTabunHa, Taka 4ye ga ce npeacrasa gobpe B pasnmyHu

cueHapuun, nsnonssamMme PyHKUUNTE 3a akTUBUpaHe. Te BbBeXaar
HennHenHn ceoncrtea B HM.

Heka onutame ga pasbepem 3awo pyHKUMNUTE 3a akTMBMpPaHe ca oT

pellaBaLlo 3HavyeHue 3a Bcaka HM ¢ nomoulta Ha nnuTkaTta HEBPOHHA
Mpexa.
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CbObPXAHUE 3

AKTUBaUMOHHA (PYHKLUA

be3 yHKUMUTE 3a aKkTUBMPaHe HallaTa NimMTKa HEBPOHHA MpeXa MoXe aa
ce npeacraBu: S o 1

7 — wiT x 4 plil

)= 7% = WETZI 4 pl2l
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CbObPXAHUE 3

AKTUBaUMOHHA (PYHKLUA

AKO 3amMeHMM cTomHocTTa Ha Z 11 oT ypaBHeHne 1 B ypaBHeHME 2,
nony4yaBame crnegHoTo:

1 — wlTx 4 plil
72 — Wty T x 4 wiziTpll o pl2]
22 — WnewX + bnew

A
Y
Yy
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CbObPXAHUE 3

AKTUBaUMOHHA (PYHKLUA

KakTo Bumxxgame, nsxoabT Le ce NPeEBbPHE B NIMHEWHA KOMOUHALMS OT
HoBa maTtpuua 3a Texectn W, Bxog X 1 HOBO OTKITOHEHWE D, KOETO
O3HayaBa, Y€ HEBPOHUTE, MPUCHCTBALLMN B CKPUTUA CINOW, U TernaTta nm
ocTaBaT 0e3 3Ha4eHune.

CnepoBaTtenHo:

* 3a Ja BbBeOEeM HENMMHEWHOCT B MpexaTa, TpAbBa aa usnonssame
JYHKUMUTE 32 aKTUBUPAHE,

* He e 3a0bIKUTENHO Ja ce n3nonasa egHa dyHKLUUSA 3a akTUBMpaHe 3a
BCUYKM CIIOEBeE.

Co-financed by the European Union

Connecting Europe Facility
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CbAObPXAHMUE 4

MHunumnanusnpaHe Ha Ternara

MaTtpuuara Ha Ternata W Ha HM ce nHnumnanusmpa Ha criyd4aeH npuHUumn.

3alLo He Moxe aa ce nHuumanmaunpa ¢ 0 nnm HAKakBa KOHKpeTHa
CTOMHOCT? - Aa pa3bepem ToBa C MOMOLLTa Ha NIANTKaTa HEBPOHHA MpeXxa.
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CbAObPXAHMUE 4

MHunumnanusnpaHe Ha Ternara

Heka

W! - maTpuuaTa Ha Ternarta Ha crion 1 u
W? - maTpuuaTa Ha Ternara Ha cnom 2

ce nHmymanmaupat ¢ 0 unu gpyra CTOMHOCT.

AKO MaTpuuuTe Ha Terrnarta ca egHakKBM - aKTUBMPAHETO HA HEBPOHUTE B
CKpuUTUSA cnon we obae cbuoTto. OcBeH TOBa NPOU3BOAHUTE Ha
akTuBauuuTe buxa ounm egHaken. CrnegoBaTeniHO HEBPOHUTE B CKPUTUA
cron we mogmduumpat Ternarta rno nogobeH Ha4vuH, T.e. HAMa a uma
3Ha4YyeHne ganun nma rnose4ve ot 1 HEBPOH B €UNH CKPUT CII0N.

Hue He nckame ToBa - ICKamMe BCEKMN HEBPOH B CKPUTUSA CnNown aa obae
YHUKAreH, ga nMma pasnuyHo Terro n ga pabdboTtn KaTo YHUKanHa oyHKUus.
3aToBa MHUUManmanpame Terrfiata Ha criydaeH npuHLm.
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This Master is run under the context of Action
No 2020-EU-1A-0087, co-financed by the EU CEF Telecom
under GA nr. INEA/CEF/ICT/A2020/2267423




MAIACAREU Master programmes in Artificial
Intelligence 4 Careers in Europe

CbAbPXAHUE 4

Metoa Ha XaBuep

Han-nobpuat meton 3a nHnymanmaauna € MeToabT Ha XaBuep.

Martemartnyecku ce geuHmpa KaTo: W[-'!] ~ N = 03 {T2 —

Ton rnacu, ye maTpuyata Ha Ternoto W Ha onpepaerneH cron | ce n3dupa b[-‘lfr] _ 0
NPOM3BOMNHO OT HOPMaIiHO pasnpeneneHne cbC cpegHata CTOUHOCT U =0 un

aucnepcus o 2 = MynmuniaukamueHama obpamHa Ha 6posi Ha

HeepoHume 8 csiou | — 1.

OTKINOHEHMETO b HaA BCUYKKM crioeBe ce nHmumnanunampa c 0.
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CbAbPXAHUE 4

[ paAueHTHO cnyCKaHe

Beue 3HaeMm, Ye Ternara Ha HEBpOHHaTa MpeXxa ce MHuUmanmanpat
NMPOWN3BOJSTHO.

3a na nanonssamMme HEBpPOHHATA MpeXKa 3a NpaBuITHU NPOrHo3un, TpssbBa aa
akTyanuampame Te3u Terna.

MeToabT, Ypes KOUTO akTyanusmpame Ternara, € U3BeCTeH KaTo
rpagveHTHO CnyCcKaHe.
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CbAbPXAHUE 4

[ paAueHTHO cnyCKaHe

- PasnpocTpaHeHue Hanpepn (YepHUTE NMHUM) - U3MNON3Ba Ce 33 w2l ¥

n34mcnsiBaHe Ha u3xoga 3a gageH Bxop X. X\ pl2) ,\;\
\

- OOpaTHOTO pa3npocTpaHeHue (YepBeHUTE NMIMHUN) U3NON3Ba Ce 3a wli) “:1 200 = Wity + o1l o] ol = oz bof 2121 = Wikt b2 o] a1 = o (z) I £(al2ly)
akTyanuaupane Ha TernoHute matpuum W, W21 n otknoneHns bl g, « ' 4 : Y
bl2l. MpaBu ce 4ypes3 nduncnsiBaHe Ha NPON3BOAHN HA BXOAOBETE Ha ‘/

BCSIKa CTbIKA. pitl’
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CbAbPXAHUE 4

[ pellka B pe3ynrtaTa
[pewikaTa L ce onpeaens matemaTuU4ecKu: L (‘Llj\':r ‘y) — ['y lOg i} + (1 o y) log (1 IR y)]
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CbAbPXAHUE 4

OOpaTHOTO pa3npocTpaHeHue

o (2]
3nonsBaiku ypaBHEHMETO 3a rpeLlka L 1 curmomaHa dyHKLMS 3a dA2 — SL(A [2]*}") S A £ 4
aKTUBMpAHE Ha CKPUTUSA U U3XOOHMS CION, C MOMOLLITA Ha BEPUXHO oA A b=
: [2] [2] -
NnpaBuNo Ha NPon3BOAHU, N34YNCTIABaAME: 702 _ sr(Ally) _ sL(A™,y) L A2 ap v
8z 2] §.Al2] 6 Z 2]
sr.( A2 -.-) EI(A[E] :) 2]
2 _ sr(A%y) _ ) o 328 _ 702] A1)
daw S 2] 5712 * S 2] dZ'" A
s Al ) 5L(A[3] ) 2]
2] __ ( v Y 3z [2]
db abl2] 8 Z[2] abl2l — dZ
sr(AR y) sr(Ally) (2] ;
& ( Y) . 5z 2] 17121
dA™ = 5A1 & z12] *sanl = A=W
sr.( alZl q) SL(A[E] v) (1] -
m _ $E(a®y) v)  5Al _ T g2 o o (710
dZM = —7m—= = —amm— * Sgm = WHTdZE x 0" (Z1)
sr.(Al2 -:) .-’FL(A[E] -;) (1]
[1] — ( H) il sz 1] v T
dWw s 1l 6z 1] * Wl dz =X
[2] 2]
bl — SL(A*y) _ SL(A%w) _ szl _ 7[1]
abll] 8 Z[1] &bl1]
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