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 Ka4yeCTBO PEUICHUS 3a/1a4H.

Iloocomoska k pabome:

[ToAroTOBUTH TPOrpPaMMHYIO Cpeny JJid BBINOJHEHUS J1abOpaTOpHOM pabOTHI.
OO0ecneunTh BO3MOKHOCTB paboThl B cpeae Google Colaboratory. O3HakoMuThCs €
GYHKIIMOHATIOM JTAHHOM CPEeIIbI.

3aoanue:

1) B cpene Google Colab coznare HoBbIli OmokHOT (NOtebook). MmMmopTupoBath
HE0OX0AUMBbIE ISl pa0OThl OMOJITMOTEKU U MOJYJIH.

2) 3arpy3uth Habop manHbix MNIST, comepikamuii pa3MedeHHbIC H300paKEHHS
PYKOTUCHBIX ITUGP.

3) Pa30uTh HAOOp JaHHBIX Ha OOYYAIOUIUE M TECTOBBIC JAHHBIC B COOTHOIICHUU
60 000:10 000 snemenToB. Ilpu pa3zduenuu mapamerp random_state BeIOpaTh
paBHbIM (4K — 1), rne K — Homep Opuransl. BeiBecTn pa3sMepHOCTH TOTYYCHHBIX
OOYYaroIINX U TECTOBBIX MACCHBOB JTAHHBIX.

4) BeiBecTr miepBbic 4 3iieMeHTa OOydYarolMX JaHHBIX (M300paKECHUS U METKH
uudp).

5) IIpoBectu mpeaoOpabOTKy JaHHBIX: IPUBECTH O0YUYAIONIUE U TECTOBIC JaHHBIC
K (opmaTy, MPUrogHOMY JUisl 00y4yeHuss HEHpOHHOUN ceTu. BXonHble TaHHbIE
JOJDKHBI TIpUHUMATh 3HadeHUs oT 0 mo 1, MeTku mudp AOKHBI OBITH
3aKOJMPOBaHbI MO TpUHIUIY «One-hot encoding». BeiBecTn pa3zmepHOCTH
npeaoOpaboTaHHBIX 00YyYAOUIUX U TECTOBBIX MAaCCHUBOB JIAHHBIX.



6)

7)

8)

9

PeanmuzoBate Moj€/b OJHOCIOWHONW HEUPOHHOW CETH W OOy4YUTh €€ Ha
OoOy4JarommXx JaHHBIX C BBIICICHUEM YacTH OOYYaIONIMX JTaHHBIX B Ka4eCTBE
BaJUJAIIMOHHBIX. BbiBecTn MH(OpMaIuio 00 apXUTEKType HEUPOHHOU CETH.
BriBectn rpaduk pyHKIMM OMMMOKYM HA 00yUYaOMNUX U BAJTUIAIIMOHHBIX TAHHBIX
IO 3I0XaM.
[Ipu peanuzanuu MOJEIN HEUPOHHOM CETH 3a/1aTh CIEAYIONIYIO APXUTEKTYPY U
napaMeTpbl OOy4YEHUS:

® KOJIMYECTBO CKPBITHIX CI0€B: ()

e (DYHKIHS aKTUBAIMH BBIXOIHOTO ci1osi: SOftmax

e (¢yHKIUA omuOKu: categorical_crossentropy

e anroput™m oo0ydenus: Sgd

e MeTpHKa KauecTBa: accuracy

® KOJUYECTBO 31moX: 50

® JI0JIs BAJIMJAIIMOHHBIX JaHHBIX 0T 00yvaromux: 0.1
[IpumMeHuThs 00YYEHHYIO MOJZIENIb K TECTOBBIM JaHHBIM. BhIBeCTH 3HaueHue
(GyHKIIUY OIIMOKY U 3HAYCHUE METPUKHU KaueCcTBa KiIacCU(UKAIMKU Ha TECTOBBIX
JTAHHBIX.
Jlo0aBUTH B MOJI€NIb OJIUH CKPBITHIM M MPOBECTH OOYYEHHE W TECTUPOBAHUE
(moBTOpUTH 1. 6-7) ipm 100, 300, 500 Heitponax B ckpeiToM cioe. [To meTprke
KauecTBa KiacCM(UKAIMM Ha TECTOBBIX JAHHBIX BBIOpaTh HaWIyYIlee
KOJIMYECTBO HEUPOHOB B CKPHITOM cilioe. B kauecTBe (yHKIMM aKTHUBAIUU
HEHPOHOB B CKPBITOM CJIO€ MCIOJIb30BaTh (GyHKIHIO Sigmoid.
J100aBUTH B HAMITYUIIIYIO apPXUTEKTYPY, ONPEICTICHHYIO B II. 8, BTOPOU CKPBITHIN
CIIOW M MPOBECTH O0YYCHHE U TECTUPOBaHUE (MOBTOPHTH 1. 6—7) mipu 50 u 100
HEHpPOHAX BO BTOPOM CKPBITOM cioe. B kadecTBe (GyHKIMU aKTHBAIUU
HEUPOHOB B CKPBITOM CJIO€ UCIOJIH30BaTh (QYHKIIUIO sigmoid.

10) Pe3ynbraThl WCCICIOBAaHHUS apXHUTEKTyphl HEHMPOHHOW CETH 3aHECTH B

Ta0JIUILY:
KomngectBo KomngectBo KomngectBo 3HadeHue
CKPBITBIX CJIOEB HEWPOHOB B HEUPOHOB BO METPUKHU
MIEPBOM CKPBITOM | BTOPOM CKPBITOM KauecTBa
clioe clioe KiaccupuKauu
0 - -
100
1 300 -
500
9 (mammydiiee u3 50
1.8) 100

ITo pe3yiibTartaM HUCCICAOBAHUA CACTIATh BBIBOJAbI U BBI6paTI> HaWMJIy4dIoyro

aApXUTEKTYPY HEUPOHHOU CETU C TOUKH 3PEHMSI KauecTBa KiacCu(UKaIUu.



11) CoxpaHUTh HaWJIYUIIyI0 HEHPOHHYIO CETh Ha JUCK. J[aHHYIO HEHpPOHHYIO
CeTh MOTpedyeTcsl 3arpy3uTh C IMCKA B OJTHOM M3 CIEAYIOUINX J1a00paTOPHBIX
pabor.

12) [lns HeHpOHHON ceTH HaWIydlledl apXHUTEKTYphl BBIBECTH JBa TECTOBBIX
M300paKEeHUSI, ICTUHHBIE METKU U PE3YJIbTAT PACIIO3HABAHUS N300paKEHUH.
13) KaxaomMy uieHy Opuraabl co34aTh COOCTBEHHOE H300pakeHHEe PYKOIUCHOM
udpsl, nogodbHoe npenacrasieHHbiM B Habope MNIST. Ludpy BoiOpaTh Kak
OCTaTOK OT jenieHus Ha 10 uyncna cBoero AHs pokaeHus (Harpumep, 29 dpespas
— 29 mod 10 = 9). CoxpaHuTth n300pakeHusl. 3arpy3uTh, MpenodpadboTaTs u
MoJaTh Ha BXOJ OOy4YeHHOW HEWPOHHON ceTh COOCTBEHHBIE HM300paKEHUSI.

BriBecTr n300pakeHus M pe3yIbTaThl pacliO3HaBaHUS.

14) KaxnoMy uieHy OpUraasl CO3/1aTh KOIHMIO COOCTBEHHOTO H300paKeHUS,
OTJIMYAIOLLYIOCS OT OpUTHHaNa MOBOPOTOM Ha 90 rpaycoB B Jit0OyIO0 CTOPOHY.
CoxpaHuTh H300pakeHUs. 3arpy3utbh, npeaoOpaboTaTh M MOJATh HA BXOJ
oOy4yeHHOH HEUPOHHOW CETM HU3MEHEHHble U300pakeHus. BriBectu
U300paXeHMsI U pe3ysbTaThl pacno3HaBaHus. Caenars BbIBOJbI 10 pe3yibTaTaM
IKCIIEPUMEHTA.

15) CocraBuTth oTueT 10 JabopaTopHoi padote. [To mynkram 1-7, 11-14 BHecTH
B OTYET IIPOTPAMMHBIN KOJI U PE3YJIbTAT IPOTPAMMHOTO BbIBOJIA (TP HATTHYKH).
Buectu B oTyeT TaOmMIly W BBIBOJABI 1O pe3yjibTaTaM HCCIEAOBAHUS
ApXUTEKTYphl HEHPOHHOW CETH, a TaKXe BbIBOABI 10 pe3yJibTaTaM
AKCIIEPUMEHTA C COOCTBEHHBIMU M300paKEHHSIMHU.

KoHTpoJsbHBIE BONIPOCHI

1) TTocraHoBKa 3a1a4 KJIacCU(pHUKAIMA 00BEKTOB U pacO3HABaHUS 00Pa30B.

2) Uem omimyaroTcs oOydaromniue, BaIUIAIIMOHHBIE M TECTOBbIC NaHHbIE? Ha
KaKUX JTalax CO3[aHHsl HEHPOHHBIX CETEW HCIOJIb3YIOTCS T€ WJIU HWHBIE
JTaHHBIE?

3) OnuiMTe MOIENb HMCKYCCTBEHHOro Heipona. Yto Takoe Beca, (PyHKIUS
aKTHBALUU?

4) OnuImTe MPOIecc CO3IaHus MOJICIN HCKYCCTBEHHOM HEHPOHHOM CeTH.

5) Yto Takoe oOyueHHE HEHPOHHOM ceTH?

6) Kak mpou3BOAUTCS TECTHPOBAHWE HEWPOHHOW CETH MPU PEUICHUU 3a1a4u
kjaccuduxanum?

7) Kakue mapameTpsl HEHPOHHOM CETH JOCTYITHBI 1 HacTpoliku B Keras?

8) Kakue nmapameTpbl polieypbl 00yUCHUS TOCTYITHBI 1)1 HaCTpoiiku B Keras?

9) Yto Takoe TOYHOCTh pacrno3HaBaHus (Kaaccuukaium)?



