NHHOBC n cemvyac

UCKYCCTBEHHbIA UHTEJNEKT
(HEMPOHHDIE CETM)
151 OETEX U MOJNTOAEXMU




BBegeHne B UCKYCCTBEHHbIN e
MHTENNEKT AN AOWKoNbHMKOB PGDG @

MpakTnkymbl «l0n10COBbIE NMOMOLHUKMU -

?Benel-me B MCKyCCTBEH)I-IbIVI MHTENJIeKT»
pacrnosHaBaHue peyn) ansa aeTeu

B ETCKOM cagy @ "PaKT""VMa)

{} c6opKa pobOTOTEXHUYECKMX MOAENEN
U ynpaBJieHME UMM C NMOMOLLbIO
roJ10COBOro NOMOLWHMKA «Anmnca»

{} npoBegeHUe AMAAKTUYECKUX UIp
c «Anucomn»

v~ Pa3paboTaHo yHMKa/ibHOE
o6opyaoBaHue. OHO NpOCTO B
MCMONb30BaHMU M GEe30MacHO A5 AETEN

v~ He Tpe6yeT HaBbIKOB NPOrpaMMMPOBAHMS
v~ Hanuuume KomMnbloTepa He 065a3aTesIbHO

-
:2/'_"\:']3 T/le\ ynpaBAAl HanpaBAeHUEM ABMKEHMS;
BKJIlOMAM U BbIK/IOYalM dapbl;
noAaBaM 3ByKOBOWM CMIHa
-
By, . .
NoE3[ 3anycKan M ocTaHaB/MBaM po6oTa
KOTOPbIM ABUNKETCA MO YEPHOM JIMHWUK
-
[ 3anATHe 3 . .
NbITECOC 3anycKam po6oTa KoTopbii obciesyeT
KOMHaTy U usberaet NpenAaTCcTBUM
-
(~
3aHATME 4 . .
NOABEMHDbIA yrnpaB/sii CTpeon NOAbEMHOIO
KPAH KpaHa NoHMMas M orycKas rpysbl
-




MCKYCCTBEHHbDIM MHTEJIEKT -
B nlt()‘{ukonbl-lom 06pa30BaHUM o Yol o TR (D)

KoHcTpykTop Po6oTpek
«MAJTBILL 2>
@ npaKTuKyma)

JleTn [OoWKOoNbHOro Bo3pacTa OCBaMBAlOT OCHOBbI POGOTOTEXHMKM,
3HAKOMATCA C  MCKYCCTBEHHbIM  MHTE/IEKTOM,  pa3BMBalOT
MHXXEHEPHOE MbIlWIeHMEe. 3aHATMA CMoCO6CTBYIOT  PaCKpPbITUIO
MHTE/IIEKTYa/IbHO-TBOPYECKOrO0 MOTEHUMANA JIMYHOCTU pebeHKa
yepes OBNIaJEHME HOBbIMM KOMMETEHUMAMM B MNpoLecce No3HaHMA
OKpY»KaloLiero Mmpa. 2

¥ Kypc «MCKYCCTBEHHbIM MHTENNIEKT B JOLLIKO/IbHOM 06pa3oBaHMm»
CTapTOBbIM KOMMIEKT

{3} pecypcHbI Habop:
v~ Moay/ib cBeToaMoAa 1

v~ Moaynb cBeToamoza 2

v~ AAT4YMUK KacaHus

v~ Nbe3ouslyyatenb

v~ Y/IbTPa3BYKOBOM JaTUYMK PaCCTOSAHMS
v~ cepBojBuratesib Masibli

v~ YMHbIM NynbT AHAEKC C Aamcom

v~ 610K NUTaHuA




BBegeHue B UICKYCCTBEHHbIi —
uu%nela ans :X‘-IaanOH wkonbl POOGIr=

Yye6HO-MeToANUYECKUA KOMMJIEKC

AN U3Y4EeHUS NCKYCCTBEHHOI 0
MHTe/NIeKTa (HelpoHHbIX ceTei)
ONa AeTel B HaYaJ/IbHOM LUKOos1e ("p°e'“ B pa3paﬁ°"‘e)

{} obyvarolmecs No3HaAKOMATCA C UCTOPUEN Pa3BUTUS
MCKYCCTBEHHOr0 MHTE/INIEKTA, MOHATUEM «HEMPOHHasA CETb»
M 3HAYMMOCTbIO HEMPOCETEM B Hallle BpeMS

£} M3yyaT NpUHLMNbI UCNOIb30BaHMA HEMPOHHBIX CeTel
ANS NOABOAHbBIX, BO3AYLIHbIX M HA3EMHbIX pO60TOB

v~ Mcnosib3oBaHWE roToBbIX HEMPOHHbIX CETEM
ANA ynpaB/ieHUs po6oTamu

v~ YnpaB/iieHue UrpoBbIMM NEPCOHAKAMM C MUCNOJIb30BAHUEM
HEMPOHHbIX CeTEM

v~ He TpebyeTca 3HaHMe A3bIKOB MPOrpaMMMpPOBaHMA

KoHctpyktop Po6oTpek
«CTAXXEP A»

(naTa BbIX0OZa NMpoeKTa- CeHTA6pb 2025)




MCKYCCTBEHHbIN MHTEJ1EKT v
nn;ﬂpenuemﬂu crapm%’ilinmkonbl o fcl o TR (D)

JlabopaTtopusi No U3y4YeHUo

MCKYCCTBEHHOI0 MHTEeJI/1eKTa
(HeMpoHHbIX ceTen) aNA YY4EeHUKOB 0w 21 i
cpeAHeun M CTapLUEMN LLKOJIbI (20w 21 sausmve)

£+ vcnonb3ya annapaTHbIM MOAY/Ib ADTUHTPEK, 06y4vatoLmnecs
Hay4aTCs NMPUMEHATb HEMPOCETH /19 06pabOTKU M306paAXKEHUM
M 3BYKa

*~

v~ OCBOEHME NPUHLMMNOB MALUMHHOIO
06y4YeHMsA U paboTbl C 060pyA0BaHUEM
v~ nepepjaya pe3y/ibTaToOB aHa/M3a Ha
KOHTpO/1IEPbI A5 yNpaBeHMA poboTaMm
| |

v~ TMPaKTN4YECKME HaBbIKM1 B 06n1acTu MCKYCCTBEHHOIO
MHTEJIJIEKTa A pO6OTOTeXHVIKI/I

. [ Aemen

{3} obyuyaroLpecs NO3HaKOMATCA C OCHOBaMM HEMPOHHBIX CeTEN
M Hay4yaTCA MOAeNMpOoBaTb UX apXMTEKTYPY B BM3yasIbHOM
cpeae NNTrack

6e3 o6opyaoBaHus )

CO3/laHWE apXMTEKTYpbl, HaCTpamBaHue
- napameTpoB, 06yyYeHne M TeCTMpoBaHUE
HEMPOHHbIX CeTEN

LS (| .~ yHTerpupoBaHie 06yueHHbIX ceTelt
B UIpbl U CUMYSIALMM

J \»~~ CO3[aHMe COOCTBEHHbIX MPOEKTOB
C N1eMEHTaMM UCKYCCTBEHHOIO MHTE//IEKTA

. =

| « e




Mopay/ib MCKYCCTBEHHOIO v
MHTFelJyHIeKTaKXApTMHTpeK» o fcl o IR (D)

APTUHTPEK - 3T0 MOAy/b, OCYWeCTBAAIOWMI 06paboTKy
BMAEOMOTOKA C MOMOLLbIO HEMPOHHbIX CeTeM

M KOMMbIOTEPHOr0 3peHus

| 13 npeayCcTaHOBAEHHbIX 06YYEHHbIX
MoZenen HEMPOHHbIX CEeTEN
Ha pacno3HaBaHWe BUAEO U peun
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v~ BO3MOXHOCTb 3arpy3Ku CBOMX
’ : oo HEMPOHHbIX CETEWN U3 cpeapl
NNTrack

¥ Moaynb APTUHTPEK moxeT Mcnosb3oBaTbCA ANA U3yYeHMS
OCHOB MCKYCCTBEHHOIO MHTEJ/IZIeKTa U KOMMNbIOTEPHOrO 3peHus

{} ToToBble CKPMNTbI MO3BO/IAT NepefaBaTb pe3y/ibTaTbl paboTbl
HEMPOHHbIX CeTeM Ha KOHTpo//iep ANA  ynpaB/eHuA
POGOTOTEXHUYECKUMU MOAESIMU.

( KaK paboTaeTr apTMHTpeK? )




Yye6HO-MeTOANMYECKUA KYpPC DGO &

Kypc: «M3yueHne 0CHOB MCKYCCTBEHHOIO

MHTENJIeKTa»

\/o6yqa|ou_u4ec51 MO3HAKOMATCA C TakKMMU MOHATUAMM!
«MO3I YeJsioBEKa», «UMHTEJIJIEKT>, <<MCKYCCTBeHHbIl‘;1 MHTENNTIEKT>»

v~ CHOOPMUPYIOT 3HAHMA 06 MCTOPMM BO3HMKHOBEHUA NN
(HEMPOHHbIE CETM B TOM YMC/IE), 3HAUMMOCTU U NEPCNEKTMBE
MCMO/Ib30BaHUA HEMPOHHbIX CETEN B COBPEMEHHOM MMPE U T.A.

, *

HeMpoHHble ceTu 1 6a3a AaHHbIX MNIST

HelMpoHHble ceTu U KnaccudUuKauus M306parkeHUM

JeTeKTpoBaHue nmua.
HaxoxaeHue 5-Tu KaloyeBbIX TOYEK Amua

HeWpoHHble ceTu 1 pacno3HaBaHKWe umua.
HeMpoHHasa ceTb FaceNet

HeMpoHHble CETM U 3MOLMOHANbHBIM MHTENINEKT

OnpejeneHne 3MoLUMI C NMOMOLLbIO TEXHOJI0r UK
pacrno3HaBaHMA peyn

lonocoBble po6oTbl. Kak QHM pa6orTatorT,
M YTO OHM YMEIOT genatb?

G0 000 OO0

BeeaeHne B 06paboTKy ectecTBeHHOro Asbika (NPL)
. V,

L
BA30BbI . APTUHTPEK
PACLUMPEHHbIN BA30BbIN




NNTrack OO )
N N T RAC K OLieHKa KaueCcTBa HeMPOHHOI ceTn
B cooteercTBum ¢ FOCT 59898-2021

(Neural Network Track) - ato cpe/ia B13ya/IbHOr0 MO/e/IMpOBaHMA
apXMTEKTYpPbl CBEPTOYHOM HEMPOHHOM CETH, €€ 0BYYEHMA M SKCNOPTA
ANA NoCNeyoLWero MCno/b30BaHMA Ha annapaTHOM Mozyie ApTUHTpeEK

Y10 genaetr NNTrack:

w

v

BU3yaJsibHOE€ MOoaAEeInpoBaHue
Bbl CTPOMTE MOZE/b, COEAMHAA Pa3/IMyHble 6JIOKM Ha IKpaHe,
Kak byaTo cobmpaeTte nasn

o6byueHue mopenm

Bbl HacTpaMBaeTe MNapameTpbl 06yYeHUS HEMPOHHOM CETM,
a NNTrack 6epeT Ha ceba CNOXHY 3aga4vy 06y4eHMUs MO4Ee N
Ha BalIMX JaHHbIX

TeCTupoBaHne Mopaenu

NNTrack no3BonseTt TectMpoBatb 06y4YE€HHbIE MOAEN MPAMO

B MHTepdekce, obecneymBas yao6CcTBO M 3(PPEKTMBHOCTb
paboThbl

IKCNOpPT MoAeun

nocsie 06y4eHua MoZelb MOXKHO MCMOJIb30BaTb B APYrmx
NPUIONKEHUAX, HA CNEeLMaZIbHOM YCTPOMCTBE APTUHTPEK U

Ha Apyrux oTe4yecTBeHHbIX niaaTdopmax




NNTrack

(o Il o TR (D)

CLIEEHAPUN NCNOJIb30BAHUSAA NNTRACK

Ha KOMMbloTepe

© (ad

co3paHue, obyueHue n
TecTupoBaHue
HEMPOHHOMU CeTH

v~ rpadmyeckun nHTepdenc

v~ TecTupoBaHMeE HEMPOHHOM
CeTH C Be6-KaMepon
U U306parkeHMNAMM

O

pa6orta c API

v~ nepejaya B CTOPOHHUE
NMporpaMMbl pe3y/ibTaToB
paboTbl HEMPOHHOM CETU

v~ MOXHO co3jaBaTb
pas/IMyHbIE MUIrpbl U
CUMYNIATOPbI C HEMPOHHOM
ceTbto

Ha KOMMbloTepe

Ny |

CTauMoHapHble poboTbl

v~ nepefava AaHHbIX
HEeMpPOCeTU C KoMMbloTepa
Ha pas/inyHble
KOHTpOANEpbI Mo
nocseAoBaTeIbHOMY NopTy

MO6UNbHbIE PO6GOTDLI

v~ MOryT aBTOHOMHO
nepemeLlaTbCca 1
MCMNO/Ib30BaTb HEMPOHHbIE
ceTn 6e3 KomnbloTepa




YuyebHo-MeTOAMUECKMIA KYPC oY) o J<) -’

Kypc: «Pa3paboTka n obyueHne CBEpTOUHbBIX

HenpoceTen B cpeae BU3yasibHoro

moaenupoBaHus NNTrack»

v/~ NpefoCcTaBMT 06yYatoLMMCA BO3SMOXKHOCTb MOrpy3nTbCS
B YBJIEKATEJIbHbIM MMP Fly60KOro 06y4YeHus

v~ NMPaKTMKYACb Ha pa3/IMYHbIX AaTaceTax, AeTU OCBOST BECb LMK
pa3paboTKM: OT NPOEKTUPOBAHUA apXMTEKTYPbI 40 aHaIM3a
NOJIyYEHHbIX pe3y/IbTaToB

: \

Y710 Takoe NN 1 HerpoceTH

Pa3paboTKa apXMTEKTYpbl CBEPTOYHOM HEMPOCETU
HacTpoirka 06y4eHMa CBEPTOYHOM HEMpOCETH
AHanm3 paboTocnoco6HOCTU pa3paboTaHHOM MOAE N

N3meHeHMe rmneprnapamMeTpoB C/1I0EB CBEPTOYHOM
HeMpoceTH

IKCNEPUMEHTbI C NOAGOPOM ONTUMAJIbHbIX C/I0EB
M NapaMeTpoB 06y4YeHUA CBEPTOYHOMN HEMPOCETH

TBOpYECKME 3aHATMA NO peLLEHMIO 3a4a4
Knaccudpmrkauymm B NNTrack

U3yyeHune, pa3paboTKa, 0byyeHue 1 TeCTMpoBaHue
nepeaoBbiX apXMTEKTYP CBEPTOYHbIX HEMPOCETEU

O 0 O Q0000

- J/

Kakue npocdeccum 6yayT AOCTYNHbI?

{3} cneunannct No MalMHHOMY OBY4EHMIO

£} paspaboTumk UN-peLeHni

{} VHXEeHep No KOMMbIOTEPHOMY 3PEHMI0

Q cneunanncTt No aHaanm3y JaHHbIX

Q- nccneagoBatesib B obnactu MCKYCCTBEHHOIo MHTE/IZIEKTA




o RoRe,
JHobpocx

N1THHOBO LM Ccemnydac

+375 (17) 336 59 99
+375 (17) 336 59 98
+375 (44) 703 66 40

info@dobroteh.by
WWW.Vsensor.by
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