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 pasMedeHHbIE HU300paKeHUS
PYKOTUCHBIX 1TU(Dp.

3) Pa30uth Habop NaHHBIX Ha oOyuaroniue (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 JAHHBIX.

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

5) IlpoBectu npenoOpabOTKy TaHHBIX: TPUBECTH 00YUYAIOIIUE U TECTOBBIE TaHHBIC
K (opMmary, npurogHomy Jisi oOydeHuss HEeHpOHHOU ceTh. BxoaHble HaHHBIE
JOJDKHBI TIpUHUMAaTh 3HadeHuss oT 0 mo 1, MeTku mudp AOMKHBI OBITH
3aKOJMPOBaHbl MO HpUHIUNY «one-hot encoding». BwiBecTH pa3mepHOCTH
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 OITMOKHU HA O0YyYArONIUX U BaJIUIAIIMOHHBIX TAHHBIX
IO 3I10XaM.

[Ipu peanuzanuu MoAEIM HEUPOHHOU CETH 3a1aTh CIEAYIOLIYI0 apXUTEKTYPy U
napaMeTpbl OOy4EHUS:
® KOJMYECTBO CKPBITHIX ci10eB: ()



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
(moBToputh 1. 6-7) mpu 100, 300, 500, 1000 Heliponax B ckpbeIToM cioe. [lo
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
Ta0IuILy:
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[lo pe3ynbTaTam HCCIEIOBaHUS CHAENATh BBIBOJABI M BHIOPATh HAMIYYIIYIO
aApXUTEKTYPYy HEHPOHHOM CETH C TOUKH 3PEHUS KauecTBa KJIACCU(PUKALIUU.

11) CoxpaHuTh HAWJIYUIIyI0 HEUPOHHYIO CETh Ha NUCK. J[aHHYI0 HEHpPOHHYIO
CeTh MOTpedyeTcs 3arpy3uTh C JUCKa B OJHOM M3 CIEIYIOMIMX JIaOOpAaTOPHBIX
pabor.

12) JIns HEWpOHHOM CEeTH HAWIy4ylled apXUTEKTYpbl BBIBECTU JIBA TECTOBBIX
U300paKEeHUSI, ICTUHHBIE METKU U PE3YJIbTAT PACIIO3HABAHUS N300paKEHUN.
13) Co3nmate cOOCTBEHHOE U300paXKe€HHWE PYKOMUCHOW I1udphl, MOA00HOE
npencrasieHHbpM B Habope MNIST. [{udpy BeIOpaTh Kak OCTaTOK OT JIETICHUS
Ha 10 yucna cBoero aHs poxaeHus (Hanpumep, 29 gespans — 29 mod 10 =9).
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CoxpaHuth u300pakeHHe. 3arpy3uTh, NpenodpadboTaTh W MOAATh HA BXO
OoOy4eHHOW HEWpPOHHOW CceTH COOCTBEHHOE u300pakeHune. BriBectn
U300paKCHHE U PE3yIbTaT paCIIO3HABAHMUSL.

14) Co3zmaTh KOIHIO COOCTBEHHOTO N300paKCHH S, OTIMYAIOITYIOCS OT OPUTHHAIIA
noBopotoM Ha 90 rpamycoB B 00yl cTopoHy. COXpaHUTh H300pakeHHE.
3arpy3uth, mpeaoopadoTaTh U MoAaTh HA BXOJA OOYYEHHON HEWPOHHOU ceTu
U3MEHEHHOe  m300pakeHue. BrpiBecTn  u300pakeHHMe U pe3ynbTar
pacnio3HaBanwus. CrenaTh BRIBOABI IO Pe3yJbTaTaM dKCIIEPUMEHTA.

15) CocraButhk oTyeT no aboparopHoii padote. I1o nynkram 1-7, 11-14 BHecTH
B OTYET MPOTPAMMHBIN KOJI U PE3YJIbTAT IPOTPAMMHOT0O BBIBOA (TIPU HAJTHYHWH ).
BHectn B oT4yeT TaOMMIly W BBIBOJBI 10 pe3yjibTaTaM HCCIEAOBAHUS
apXUTEKTYphl HEHPOHHOW CEeTH, a TaKXe BBIBOJABI IO pe3ylbTaTaM
HKCIIEPUMEHTA C COOCTBEHHBIMU N300paKEHUSAMHU.

KoHTpobHbIE BONPOCHI

1) IlocTanoBka 3aau Kiaccuukaum 00ObEKTOB U paclio3HaBaHUs 00pPa3oB.

2) Uem otimyarotcs oOyuaroiiue, BaJlMJAllMOHHBIE U TEeCTOBbIE AaHHbIe? Ha
KAKUX 3Talax CO3JaHUs HEHUPOHHBIX CETEH HCIOJIb3YIOTCA T€ WJIM HHbIE
JaHHBIE?

3) OnuunTe MOAENb HCKYCCTBEHHOro HedpoHa. UTo Takoe Beca, (QpyHKUUA
aKTUBaIN?

4) Onuiure npouecc Co3AaHusI MOAEIN UCKYCCTBEHHON HEHPOHHOM CETH.

5) Yto Takoe 00yueHre HEUPOHHOU CeTH?

6) Kak mpou3BOIWTCS TECTUPOBAHWE HEHUPOHHOW CETH NP PEIICHUHU 3a/1aud
Kiaccuduxanum?

7) Kakue napameTpsl HEHPOHHOM CETH TOCTYIHBI JUIsl HACTPOiiku B Keras?

8) Kaxkue mapameTtpsl mpoiie1ypbl 00y4ueHus JOCTYIHBI i HacTpoiku B Keras?

9) Uto Takoe TOYHOCTh pacno3HaBaHus (kiaccudukanum)?



