JlaGoparopHnasi padora Nel
«ApXUTEKTYpa U 00yueHHe rIIy0OKMX HEHPOHHBIX ceTel»
Lenv pabomul:

[lonyuynTh TpPaKTUYECKHE HABBIKA CO3JIaHMs, OOyYEeHHST U MPUMEHEHUS
HMCKYCCTBEHHBIX HEMPOHHBIX CETEW Ha MPUMEpE PELICHUS 33/1a4d PAaclO3HaBaHUs
pykonucHeiXx 1udp. Hayuuthcs 3arpyxarb JaHHbIE U MPOBOJUTH MX
npeaBapuTeNbHyl0  00paboTKy. HayuuThcs oOICHMBATH KadeCcTBO  pabOTHI
oOy4yeHHOH HelpoHHOM ceTH. Mccne1oBaTh BIUSHUE apXUTEKTYPhl HEHPOHHOM CETH
Ha Ka4e€CTBO PEIICHUS 3a1a4H.

Iloocomoska k pabome:

[ToaAroToBUTH MPOrpaMMHYIO CpeAy Ji BBIIOJHEHHUS J1abopaTOPHOU pabOTHI.
O6ecnieunTh BO3MOKHOCTH paboThI B cpeie Google Colaboratory. O3HaKOMUTECS €
(YyHKIMOHAJIOM JTAaHHOM CpEJIbI.

3aoanue:

1) B cpene Google Colab co3ngats HOBBIM 0J0KHOT (notebook). UmmopTupoBath
HE0OX0AUMBbIE ISl pa0OThl OMOJITMOTEKU U MOTYJIH.

2) 3arpy3uth Habop maHHBIX MNIST, comepkamuii pasmedeHHbIC H300paKCHUS
PYKOTTUCHBIX 1TU(DP.

3) Pa3Outs Habop NMaHHBIX Ha oOyuaromniue (train) U TecToBble (test) JaHHBIE B
cootHomennn  60000:10000 osmementoB. Ilpm pa3duennn mapamerp
random_state Be1OpaTh paBHbIM (4k — 1), rae k — mopsinikoBbIif HOMEp CTyJIeHTa
1o >XKypHaiay. BbIBECTHM pa3MepHOCTH MOJYYEHHBIX OOYYAOIIMX M TECTOBBIX
MacCHBOB JITaHHBIX.

4) BeiBectu mnepBble 4 35ieMEHTAa OOy4YaloIIUX JAaHHBIX (M300paKeHHUSI U METKH
uudp).

5) IlpoBectu npenoOpabOTKy TaHHBIX: TPUBECTH 00YUYAIOIIUE U TECTOBBIE TaHHBIC
K (opMmary, npurogHomy Juisi oOydeHuss HeHpOHHOUM ceTh. BxoaHble HaHHBIE
JOJDKHBI TIpUHUMAaTh 3HadeHuss oT 0 mo 1, MeTku mudp AOMKHBI OBITH
3aKOJMPOBaHbl MO TpUHIMNY «one-hot encoding». BwiBecTH pa3zmepHOCTH
npenoopadoTaHHBIX 00YJAIOITUX U TECTOBBIX MACCUBOB JIaHHBIX.

6) PeanuzoBaTh MoOJenb OIHOCIOWHOM HEMPOHHOM CETH M OOY4YUTh €€ Ha
oOy4YaronMX AaHHBIX C BBIIEJIEHUEM YAacTH OOYyYalOlMX JIaHHBIX B KauyeCTBE
BaJUAIIMOHHBIX. BeiBecTn nH(OpMaInio 00 apXUTEKType HEWPOHHOU CETH.
BriBecTu rpaduk GyHKIIMHM OITMOKH HA O0YyJarONIUX U BAJIUTAIIMOHHBIX TAHHBIX
IO 3I10XaM.

[Ipu peanuzanuu MOAEIM HEUPOHHOU CETH 3aJaTh CIEAYIOLIYI0 apXUTEKTYPy U
napameTpbl OOy4YEeHHUS:
® KOJMYECTBO CKPBITHIX c0eB: ()



e (byHKIMS aKTUBAIMK BBIXOJHOTO CJIOS: softmax

o (ynkmus ommOku: categorical crossentropy

e anroput™m oOydeHus: sgd

e METpHUKA KauecTBa: accuracy

e konmuecTBo 3n0x: 100

e J10JI1 BAIMJALMOHHBIX JaHHBIX OT 00yyaromux: 0.1

7) llpuMeHUTh OOYYEHHYI0 MOJENIb K TECTOBBIM JaHHBIM. BbIBeCTH 3HaY€HHE
GbyHKUIHUY OIIMOKY U 3HAYCHHE METPUKU KauyecTBa KilacCU(pUKAIIMN Ha TECTOBBIX
JTAHHBIX.

8) 1o0aBUTH B MOJI€Nb OJIMH CKPBITHIM M MPOBECTH OOYYEHHE U TECTUPOBAHUE
(moBtopuTth 1. 6-7) ipu 100, 300, 500, 1000 Heiponax B ckpbiToMm cioe. 1o
METpHUKE KauecTBa KiacCU(UKaIMKU HA TECTOBBIX JJAHHBIX BHIOpPATh HAWITYYIIICE
KOJIMYECTBO HEUPOHOB B CKPBHITOM clioe. B kadecTBe (PyHKIIMM aKTHBAIUU
HEUPOHOB B CKPBITOM CJIO€ UCIIOIB30BaTh (DYHKIHIO sigmoid.

9) Ho6aBUTh B HAMITYUIIYIO APXUTEKTYPY, ONPEICTICHHYIO B 1. 8, BTOPOU CKPBITHIN
CJION M MPOBECTH 00yueHUE U TecTHupoBaHue (MoBTOpuUTh M. 6-7) mpu 50, 100,
300 HeifpoHax BO BTOPOM CKPBITOM cjoe. B kauecTBe (pyHKIMH aKTHUBALUU
HEUPOHOB B CKPBITOM CJIOE€ MCIIOJIH30BaTh (YHKIIUIO sigmoid.

10) Pe3ynbTaThl HUCCHENOBAHUS APXUTEKTYpbl HEUPOHHOW CETU 3aHECTH B
Ta0IuUILy:
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[To pesynbpTaTam wHcCcleqOBaHUS CHENATh BBIBOJBI M BHIOPATh HAWIYUIIYIO
aApXUTEKTYPY HEUPOHHOU CETH C TOUKH 3PEHHS Ka4yeCTBa KJIacCU(PUKAIIUU.

11) CoxpaHuTh HaWIy4Illyl0 HEHPOHHYIO CE€Th Ha JUCK. JlaHHYIO HEHPOHHYIO
CeTh MOTpedyeTcs 3arpy3uTh C AUCKA B OJHON M3 CIEIYIOUIUX JTa0OpaTOPHBIX
pabor.

12) JIns HEWpOHHOM CEeTH HAWIY4ylled apXUTEKTYpbl BBIBECTHU JIBA TECTOBBIX
M300paKEeHUSI, ICTUHHBIE METKU U PE3YJIbTAT PACIIO3HABAHUS N300paKEHUH.



13) Co3gath cOOCTBEHHOE U300paXe€HHWE PYKOMUCHOW I1udpbl, MOA00HOE
npencraBieHHbIM B Habope MNIST. Ludpy BeIOpaTh Kak OCTATOK OT JEICHHUS
Ha 10 uncna cBoero aHs poxaeHus (Hanmpumep, 29 gespans — 29 mod 10 =9).
CoxpaHuTh M300pakeHWE. 3arpy3uTh, MpemnoOpadoTaTh W TOJATh HA BXOJ
oOydeHHOH HEWpPOHHOM ceTH COoOCTBEHHOE u300paxeHue. BriBectu
U300paKEHHUE U PE3yJIbTaT pacliO3HABaAHUSI.

14) Co3zmaTh KOHIO COOCTBEHHOTO M300paKeHH S, OTIMYAIOTYIOCS OT OpUTHHAIIA
noBopotoM Ha 90 rpamycoB B 0Oy cTopoHy. COoXpaHUTh H300pa)KeHUE.
3arpy3uTth, npenodpadoTaTh W MOAATh HA BXOJ OOYYCHHOW HEHPOHHOW CETH
U3MEHEHHOe  m300pakeHue. BrpiBecTn  u300pakeHHMe U pe3ynbTar
pacniozHaBanusi. Cenath BHIBOJIBI 110 PE3yJIbTaTaM SKCIIEPUMEHTA.

15) CocraButh oTyeT no nadboparopHoii padote. I1o nmynkram 1-7, 11-14 BHecTH
B OTYET MIPOTPAMMHBIN KOJI M pe3yJIbTaT MPOrPaMMHOTO BHIBO/IA (ITPU HATTUYHH).
Buectu B oTyeT TaOMMIly W BBIBOJABI IO pe3yjibTaTaM HCCIEAOBAHUS
ApXUTEKTYphl HEHPOHHOW CEeTH, a TaKXe BBIBOABI IO pe3ylbTaTaM
HKCIIEPUMEHTA C COOCTBEHHBIMU N300paKEHUSAMHU.

KoHTpobHbIE BONPOCHI

1) IMocranoBka 3agau kiaccudukanuu 0O0bEKTOB U pacro3HaBaHUs 00pa3oB.

2) Yem otnnuaroTcsi o0yyaroliye, BajMJallMOHHbIE W TeCTOBble AaHHbIe? Ha
KaKUX JTarax CO3/aHusl HEHPOHHBIX CETEM HCIHOJIb3YIOTCS T€ WU HWHBIC
TaHHBIE?

3) OnuiuTe MOAENb MCKYCCTBEHHOro HedpoHa. UTo Takoe Beca, (QpyHKIUA
aKTHBALUU?

4) Onuiure npouecc Co3AaHus MOAEIN UCKYCCTBEHHON HEHPOHHOM CETH.

5) Yto Takoe 00yueHre HEUPOHHOU CeTH?

6) Kak mpou3BOIWTCS TECTUPOBAHWE HEUPOHHOW CETH NP PEIICHUHU 3a/1aud
Kkiaccudukanuu’?

7) Kakue napaMeTpbl HEHPOHHOM CETH NOCTYIHBI JUisl HACTpoiiku B Keras?

8) Kaxue mapameTtpsl mpoiietypbl 00y4ueHus JOCTYITHBI 11 HacTpoiku B Keras?

9) Urto Takoe TOUHOCTh pacno3HaBaHus (kiaccuduxanum)?



