HenpoHHbIe ceTw.
BO3MOXHOCTU NPUMEHEHUNSA U
nepcneKkTuBbl Pa3BUTUSA

[TpoekT Muxamnosa dmntpua, 8U



BBeneHue
B nocrnegHee Bpemsa B WHTepHeTe Bce u4alle MosBAATCA  YNOMUHAHUS
PasnUYHbIX “HEMpPOCETEN”, HO Kaxabl NN 3HAET, YTO 3TO Takoe?

A noctapatocb pacckasaTb 0 HEMPOCETSX, Kak OHM paboTaloT M Kakyl porfb OHM
ByayT urpaTb B byayLiem, a Takke nonpobyto co3gaTb COOCTBEHHYHO HENPOCETD.



Llenn n 3agayu

Llenn:

-  WccnepoBatb BO3MOXXHOCTM NPUMEHEHUSI UCKYCCTBEHHbBIX HEMPOHHbIX CETEWN;
- Cospatb cobcTBEHHYIO HEOOMbLUYIO HEMPOCETD.

3apayu:

- Hautn nnpopmaumio o HeMpoceTdaX, MNOHATb, KaKk OHW YCTPOEHbI;

- Y3HaTb, KaKyo porfb OHW MOTYT UrpaTtb B OyayweM 1 novemy Tak nonynsapHbl;

- [lonpoboBaTtb caenatb U NPOAEMOHCTPUPOBATL HEMPOCETb HA KOHKPETHOM
npMMepe C NOMOLLbIO MOSTy4YeHHOW MHopMaUnW.



UTo Takoe HenpoceTb?

M3HavyanbHO, HEMPOHHAA CETb — 3TO NOCNeaoBaTENbHOCTb HEMPOHOB, COEANHEHHBIX MeXay cobown
cuHancamu. CTpyKTypa HEMPOHHOW CETU NMpuLLia B MUP NporpaMmmMmpoBaHns NpsiMMKoM n3 Guonorun.
bnarogaps Takon CTpyKType, MalumHa obpeTtaeT crnocObHOCTb aHanM3npoBaTh U AaXe 3anoMUHaTb
PasnnYHyo MHGopMaLmMo. HEMPOHHLIE CETU TaKKe CNOCODHbI HE TOSTbKO aHanM3npoBaTh BXOASLLYIO
NHGOPMaLINIO, HO U BOCMPOM3BOAUTL €e U3 CBOeW namaTn. [pyrumu croBamu, HEMPOCETb - 3TO
MalUUHHaa MHTepnpeTaumsa Mo3ra YyernoBeka, B KOTOPOM HaxogsTCsl MUNIMOHbI HEMPOHOB, NepeaatoLmx
MHGOPMaLNIO B BUAE ANEKTPUYECKMX UMMNYbCOB.



[1na 4yero Hy>XHbl HEMPOHHbIE CETU?

HenpoHHble ceTn NCNONb3YHTCS ANS PELLEHUs CNOXHbIX 3afa4, KoTopble TpebyoT aHanMTUYECKMX BblYMCIEHUA NOAO0OHbIX
TEM, YTO fenaet YyenoBeveckunii Mo3r. CaMbiMi pacnpocTpaHeHHbIMU NPUMEHEHUSIMU HEMPOHHbIX CETEN SBNSETCS:

- Knaccugukauus — pacnpegeneHne gaHHbIX N0 napameTpam.
- [penckasaHne — BO3MOXHOCTb NpefcKasbiBaTb CReayroLmiA Wwar.
- PacnosHaBaHue — B HacTosLLEee BpeEMS, CaMO€e LUMPOKOE NPUMEHEHMNE HEMPOHHbLIX CETEWN.



[MpnHUMN paboThl

HenpoHHble ceTn paboTatoT Gnarogapsi TOMy, YTO HEMPOHbI Takke, Kak 1 B
Mo3re 4enoBeka B3aMMOOEWCTBYHOT Opyr C  OpyroM, MpuHMMasn,
obpabartbiBas U nepefasas MHGoOpMauuio. B MCKYCCTBEHHOW HEWPOHHOWM
ceTn noau MOCTPOUNN YNPOLLEHHYIO MOLEeSNb W BblAenunn B HeW OBe
OCHOBHbIE COCTaBNALLME: anrOpUTM U BEC PeLUEHNS.

OTnnyne  0ObIMHOTO  MCKYCCTBEHHOINO  MHTENeKTa OT  HelpoceTu
3aKnyaeTcss B TOM, 4YTO HEWPOHHblE CETM He MporpaMMupyrOTCs B
NMPUBbLIYHOM CMbICIIE 3TOMO CIOBa, OHM 0BYy4aroTCsl, UCXOAst U3 OLUMOOK.

Ha kapTuHKe npegcraBneHa cxema NpoCcTon HeMpoceTn. 3enéHbiM LIBETOM
0003Ha4YeHbl B8XO0Hble HEWPOHbl, K KOTOPbIM MOCTynaeT WHdopmaums,
ronybbiM — CKpbIMblie HENPOHbLI, KOTOpble ee obpabaTbiBatoT, XKENTbIM —
8bIXOOHOU HEWPOH, KOTOPLIN BbIBOAUT NMHPOPMALINIO.
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v



AKTYyaribHOCTb HEMPOCETEN N NX BNUAHNE B DyayLLeM

B coBpeMeHHbIX peanuax HEMPOCEeTU o4eHb BbICTPO HAbUpatoT NONYNAPHOCTb M3-3a NPOCTOTbI NX
MCMONb30BaHMS N OFPOMHbIX BO3MOXHOCTEN. HenpoceTn MoryT Ncrnonb30BaTbCsl B COBCEM PasHbIX
00nacTaX XMU3HW - OT pelleHns MeNKMx BropokpaTndeckux npobnem [0 AMarHOCTUPOBAHUS
bonesHen y naymeHToB ¢ 6oree BbICOKOM TOYHOCTBIO, YeM Y YerioBeka.

B ceTtn otmevatoT: “Mbl Habnogaem, Kak
CMEpPTb apTUCTM3Ma pa3BoOpavYnNBaETCS
NPSIMO Ha HaLWKMX rnasax — ecnu
TBOPYECKMNE Noan He 3alUULLEHBbI OT
MaLUWH, TO gaxe
BbICOKOKBanMdumMpoBaHHble pabouune
MeCTa Haxo4sAaTCs nofg yrposomn
HeHYy>XXHocTWu. YUTo e Byaet Toraa?”

[Mpumep KapTUHbLI, HAPUCOBaHHOW HEMPOCETLIO,
KOTopasd Bbiurpana B KOHKypce NUCKYCCTB B
NPOLUSIOM roay



Co3gaHne HenpoceTu

UT00Obl CO3AaThb COOCTBEHHY HEMPOCETb, A NMOMNPOCKIT NMOMOLLM Y CBOEro Apyra,

~

KOTOPbIN TakKe YBMeKaeTcsa nNporpaMmMmMpoBaHMEM W CO3O0aHMEM HenpoceTewn.

~

Bmecte ¢ HMM Cc nomouwbio MHOpMaUMU N3 UHTEpPHEeTa Mbl Hanucanu Kof,

ononmoTeku

~

KOTOPbIK MOXET pacrio3HaBaTb rMnpeamMeTbl ogexXibl C MOMOLLbHO

TensorFlow 1 Habopa n3obpaxerHun Fashion MNIST.
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Oby4yeHne n TecTupoBaHue

Bce n3obpaxxeHust UMetoT MeTKM, KOTOpbIe MOKa3bIBaloT NPUHAANEXHOCTE K onpeaenieHHOMY BUAY OAEXAbI.

OB6yuyeHe MoLEen HeMpPOHHON ceTu TpebyeT criedytoLwyX LWaros:

1. Mopnaem gaHHble 00yYeHMs Modenu;
2. Y4nm Mogenb accoummpoBaTh N300paXKeHNs U METKU;
3. MpocuM Mogenb caenatb NPOrHO3bl 0 TECTOBOM Habope. MNpoBepsieM COOTBETCTBUE MPOrHO30B METOK M3 MaccuBa METOK.

Mpn mopenupoBaHun oTobpakalTCa MokasaTenu TOYHOCTM (acc). dTa mopgenb Aocturaet TodHocTn okono 0,88 (nnm 88%) no AaHHbIM 00y4eHus. Vcnonbayem

MoZEenb ANS NPOrHO3MPOBaHNS HEKOTOPbIX N306paxeHuid. Mbl MOXeM NPOBEPUTL TECTOBYHO METKY, YTODObI YOEeAUTLCS, YTO HEMPOCETL yragana npaBuIbHO.

Mertka

0

Knacc

T-shirt (PyTOonka)
Trouser (Bptoku)
Pullover (Ceutep)
Dress (Mnatse)

Coat (Mansto)
Sandal (CaHpanu)
Shirt (Py6aluka)
Sneaker (KpoccoBku)
Bag (Cymka)

Ankle boot (BoTUnLOHLI)



3akrno4dyeHune

Ha ocHoBe nony4yeHHoOM nHopmaummn a9 pasobparncs B TeMe HEVMPOHHbIX CeTen U
BbISIBUI, KakMe BO3MOXHOCTU B MPUMEHEHMN Ha MpPakTUKe Yy HUX MOryT OblTb.
Takke s ¢ cBOMM OpYyrom caenanun HebosblUy HEMPOCEeTb AfA pacno3HaBaHUS
NpeaMeToB OOeXAbl, KOTOpasi MOXET HarnsgHo nokasaTtb npuHuun paboTbl
HenpoceTeun N gaxe, BO3MOXHO, KOMY-TO NOMOYb.

HenpoHHble CETU - 3TO OYEHb NEPCMNEKTUBHAS TEXHOMNOIMMA, KoTopas Bpsd Nu Ha
CEroaHAWHNN MOMEHT CMOXET 3aMeHUTb YerioBeka-npodeccmnoHarna Ha paboyem
MECTE, HO YXe cendac HeupoceTb MOXET MOMOYb MHOMMM JitoasiM B PasHbIX
cdpepax XKusHu.



Cnacunbo 3a BHUMaHue



