JlabGoparTopHasi pabdora Nel
«ApXuTeKTypa u 00y4yeHHe I1y0OKMX HEHPOHHBIX ceTei»
L]env pabomul:

[lonmyunTe mNpakTUYECKHME HABBIKM CO3JAaHUS, OOY4YeHHs] ¥ NPUMEHEHHUs
UCKYCCTBEHHBIX HEWPOHHBIX CETEH Ha MpHUMEpPE PELICHUs 3aJa4l paclO3HaBaHUs
pykomucHbix 1udp. HayuuTecs 3arpykaTh JaHHbIE H  TPOBOAUTH HX
npeaBapuTeabHyl0 00paboTKy. HayuuTbcsi olleHMBaThb KauecTBO PabOThI
0o0y4eHHOI HeMpOoHHOM ceT. MccnenoBath BIUSHUE apXUTEKTYPbl HEHPOHHOM CETH
Ha KayeCTBO PELICHUS 3a/1a4u.

Iloocomoska k pabome:

[ToAroTOBUTH MPOTPAMMHYIO CPEIy IS BBIMOJHEHHS J1a0OpaTOPHOM pPabOTHI.
O06ecrieunTh BO3MOXHOCTH paboThl B cpene Google Colaboratory. O3nakomuthest ¢
(YHKITHOHAIOM JaHHOMN CPEIIBI.

3aoanue:

1) B cpene Google Colab coznats HOBBIH OsokHOT (NOtebook). MmMmopTupoBaTh
HE0OXOIUMBbIE JJIsl pa0OThl OMOIMOTEKN U MOJTYITH.

2) 3arpy3utb Habop ganHbIX MNIST, comepskamuii pa3medeHHbIC N300pakeHHUS
PYKOTHMCHBIX TTUGD.

3) Pa30uthe HaOop AaHHBIX Ha oOyuatomue (train) u TectoBeie (test) maHHbIC B
cootHomennn  60000:10000 »mementoB. Ilpm pa3duennm mapamerp
random_state BeiOpath paBubIM (4K — 1), e K — mopsiqkoBbIi HOMEp CTyIeHTa
1o >KypHaiy. BbIBecTH pa3MepHOCTH HOJIYYEHHBIX OOYYaIOUIUX M TECTOBBIX
MAacCCUBOB JIJaHHBIX.

4) BeiBecTu miepBbic 4 3reMeHTa OOy4YarONIMX JAHHBIX (M300paKCHUS U METKH
uudp).

5) IIpoBectu npenoOpadOTKy JaHHBIX: IPUBECTH O0YUYAIONIUE H TECTOBBIC IAHHBIC
K (dopmary, MpUrogHOMY JJjis 00ydeHUs HEMPOHHOU ceTu. BxonHble naHHbBIE
JOJDKHBI TIpUHMMATh 3HadeHus oT 0 mo 1, meTku nudp TOMKHBI OBITH
3aKOAMPOBaHbI MO HpHHIUIY «One-hot encoding». BeiBecTn pasmepHoCTH
npeao0paboTaHHBIX O0YYAIOIIUX U TECTOBBIX MAaCCHUBOB JIAHHBIX.

6) Peanmu3oBarh MoOIeNb OJHOCIOWHOW HEHWPOHHOHW CeTH W OOYy4YHTh €€ Ha
00y4YaromMX JAaHHBIX C BbIJICJIEHUEM YacTH OOYy4alol[UMX JaHHBIX B KauyeCTBE
BaJIMIAallMOHHBIX. BbiBecTn mHpOpMaIuioo 00 apXUTEKType HEHPOHHOM CETH.
BriBectu rpaduk QpyHKIMM OMIKOKM Ha 00yYarOMIMX U BaTUAAIIMOHHBIX JAHHBIX
0 ATI0XaM.

[Ipu peanuzanuu MOJEIN HEUPOHHOM CETH 3a/1aTh CIEAYIOIIYIO APXUTEKTYPY U
napaMeTpbl O0yUCHHUS
® KOJIMYECTBO CKPBITHIX ci0eB: ()



e (DYHKIIMS aKTHUBAIIMU BBIXOHOTO CJIosi: SOftmax

e (¢yukius omuoOku: categorical_crossentropy

e anroput™ o0y4eHus: Sgd

® MeTpHKa KauecTBa: accuracy

e konuuectBo smox: 100

® J0JIs1 BAIMJAIMOHHBIX JTaHHBIX OT 00ydvaromux: 0.1

7) TlpumeHuThr OOYYEHHYIO MOJICNIb K TECTOBBIM JIaHHBIM. BBIBECTH 3HauCHHE
GYHKIIMY OMTUOKY ¥ 3HAYCHUE METPHUKHU Ka4eCTBa KIIACCH(PUKAIINHA HA TECTOBBIX
JTAHHBIX.

8) JloGaBuTh B MOJENIb OJHMH CKPBITBIA M MPOBECTH OOYyUECHHE W TECTUPOBAHUE
(moBToputh 1. 6-7) mpu 100, 300, 500, 1000 Hetiponax B ckpbiToM cioe. 1o
METpPHKE KadecTBa KiIacCU(UKAIIMN HA TECTOBBIX JaHHBIX BRIOpATh HAMIYyUIIICe
KOJIMYECTBO HEUPOHOB B CKPHITOM clioe. B kadecTBe (PyHKIIMU aKTHBAIIUU
HEHPOHOB B CKPBITOM CJIOC MCIIOJIB30BaTh (PYHKIIHIO Sigmoid.

9) J100aBUTh B HAMIYUIIYIO apXUTEKTYPY, ONPEACICHHYIO B IT. 8, BTOPOW CKPBITHII
CJIOH W MPOBECTH 00yUeHHUE U TeCTHUpoBaHHE (MOBTOPUTH 1. 6-7) mpu 50, 100,
300 neiipoHax BO BTOPOM CKpPBITOM cioe. B kauecTBe (pyHKIIMM aKTHBAITUU
HEHWPOHOB B CKPBITOM CJIO€ MCIOJIB30BaTh QyHKIIHIO Sigmoid.

10) PesynbraThl WCCIENOBaHHUS AapXHUTEKTYyphl HEWPOHHOW CETH 3aHECTH B
Ta0IuUILY:

KomnuectBo KomnuectBo KommgecTBo 3HadyeHue
CKPBITBIX CJIOEB HEHPOHOB B HEHPOHOB BO METPUKHU
MIEPBOM CKPBITOM | BTOPOM CKPBITOM KadecTBa
CJ10€ CJI0€ KJ1accuuKauuu
0 - -
100
1 300 i
500
1000
50
9 (mamrtyuriree u3 100
.8) 300

[lo pe3ynbTaTam wHccleqOBaHUSl CAENaTh BBIBOJIBI M BBIOPATh HAMITYUIIYIO
ApPXUTEKTYPY HEUPOHHOM CETU C TOUKH 3PEHHS KauecTBa KJIaCCU(PUKAIIUU.

11) JIns HEHpOHHON CEeTH HAWIyYIeHd apXWTEKTyphl BBIBECTH JBa TECTOBBIX
n300pakeHUs], ICTUHHBIE METKHU M PE3YJIbTAT PACIIO3HABAHUS N300paKECHHIA.
12) Co3nmath COOCTBEHHOE H300paKCHUE PYKOMUCHOW IUPPBI, MOJ00HOE
npenctasieHHbM B Habope MNIST. Ludpy BeIOpaTh Kak OCTaTOK OT JeEHUS
Ha 10 gmcia cBoero s poxaeHus (Hampumep, 29 dgespais — 29 mod 10 = 9).
Coxpanuth u3z00pakeHue. 3arpy3uth, npeaoOpaboTaTh W MOJATh HA BXOJ
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o0yyeHHOH HEUpoOHHOM ceTHu coOcTBeHHOe u3o0pakeHue. BriBecTH
n300pakeHre U pe3ysIbTaT pacliO3HABAHMUSL.

13) Co3naTth KOMHIO COOCTBEHHOTO H300PaXKCHHU S, OTIUYAIOIIYIOCS OT OpUTHHAJIA
noBopotoM Ha 90 TpamycoB B 0Oyt cTtopoHy. COXpaHHWTh H300pakKeHHE.
3arpy3uth, npenoOpadboTaTh W MoJaTh HAa BXOJ OOY4EeHHOW HEHPOHHOM CETH
U3MEHEHHOEe  M300pakeHue. BpiBecT  m300pakeHHME H  pe3yibTar
pacniozHaBanus. Cenath BHIBOABI [0 pe3yjIbTaTaM IKCIIEPUMEHTA.

14) CocraButs otuet 1o nadoparopHoit padore. [To mynkram 1-7, 11-13 BHecTH
B OTYET [TPOrPAMMHBIH KOJI U PE3YJIbTAT IPOrPAaMMHOTO BbIBO/IA (TIPH HATTUYHN).
Buectn B oruer Tabnuily W BBIBOJBI MO pe3yjibTaTaMm MCCIEIOBaHUS
apXUTEKTYphl HEHpOHHOW CeTH, a TakKe BBIBOABI 10 pe3yJibTaraM
AKCIIEPUMEHTA ¢ COOCTBEHHBIMH U300paKEHUSIMHU.

KonTpouabHbie BOonpocsl

1) TToctaHoBKa 3a7a4 KiaccUpHUKAIKA O0BEKTOB U PaCIIO3HABaHUS 00Pa30B.

2) UeM oTiIW4YarOTCs 0OydYaroliue, BaJWJallMOHHBIC W TECTOBbIC aaHHbIe? Ha
KAaKMUX JTarax CO3[aHHsl HEHPOHHBIX CETE€W HCIOJIb3YIOTCS T€ WM HWHBIE
JTaHHEIE?

3) OnwumMre MOIENb HCKYCCTBEHHOro Heiipona. YTo Takoe Beca, (yHKIUSA
aKTUBAILIUU?

4) OnuIuTe MPOIECcC CO3AaHUSI MOCIN HCKYCCTBCHHON HEHPOHHOM CETH.

5) Yro Takoe oOydeHUEe HEUPOHHOM ceTH?

6) Kak mpou3BOIUTCS TECTHPOBAHHWE HEWPOHHOW CETH NPU PEIICHUU 3a7add
kjaccudukanum?

7) Kakwue nmapamerpbl HSHPOHHOM CEeTH JAOCTYITHBI JIJIsl HACTpOWKH B Keras?

8) Kakue mapaMeTpsl IpOIeypbl 00YUCHHUS JOCTYITHBI JIJIsl HACTpoiiku B Keras?

9) Yro Takoe TOYHOCTh pacio3HaBaHus (KiIacCH(pHUKAIIK)?



