Jlaboparopnas paGora Nel
«ApxuTeKkTypa H 00yuyeHue riiy0OKHX HelipOHHBIX ceTeiD)
L]env pabomei:

[lonyynTh nNpakTUYECKHWE HABBIKU CO3JaHHsA, OOy4YEeHHS U NPUMEHEHHS
VCKYCCTBEHHBIX HEHPOHHBIX CETEl Ha MPUMEPE PELICHHs 3aa4d PacllO3HABAHUS
pykonucHbeiXx uu@p. HayuuTbcs 3arpyxaTh JaHHbIE W TPOBOAUTH UX
npeaBapuTesibHyl0 00padoTky. HaydyuTbcsi olleHMBaTH KadeCTBO pPabOThHI
o0yueHHON HeWpoHHOW ceTH. VMccnenoBarh BIMSIHUE apXUTEKTYphl HEHPOHHOMN
CETHU Ha Ka4eCTBO PELICHUS 3aJauU.

Iloozomosxka k pabome:

[TonroToBUTH MPOTPAMMHYIO CpPEAy MJIS BBITIOJHEHUS Ja0OpaTOPHOW pPaOOTHI.
Obecnieunth BO3MOXKHOCTB paboThl B cpene Google Colaboratory. O3HakOMUTBCS C
(YHKIIMOHAIOM TaHHOW CpEJIbI.

3aoanue:

1) B cpene Google Colab co3znats HOBBINM 610KHOT (notebook). UmmnopTupoBath
HEO0OXOoAUMBbIE JJ1s1 pa0OThl OUOIMOTEKH U MOYJIH.

2) 3arpy3uth Ha0op naHHbix MNIST, comepkamuii pasMedeHHbIE W300paKEHUS
PYKOIUCHBIX LUDP.

3) Pa30utp Habop MaHHBIX Ha OoOywaromue (train) U TecToBbie (test) maHHBIE B
coorHomenuu 60000:10000 »nementoB. Ilpm paszbuenum mnapameTp
random_state BeiOparh paBHbIM (4k — 1), tne k — HOMep Opuranpl. BeiBectn
pa3MEPHOCTH TOITYUYCHHBIX 00yJaIOIINX U TECTOBBIX MaCCHBOB JIAHHBIX.

4) BeiBecTH mepBbie 4 3jeMeHTa OOydYarolmUuX JaHHBIX (M300pakeHHsS W METKH
nudp).

5) IIpoBectn mpemoOpabOTKy MaHHBIX: MPUBECTH OOydalOmUe M TECTOBBIC
JaHHBIE K (OopMaTy, MPUTOTHOMY Il 0OOydeHHUs] HEHUpOHHOW ceTH. BxomHbie
JaHHBIC JOJKHBI TPUHUMATH 3HaUYeHus ot 0 1o 1, MeTku 1udp MTOIKHBI OBITH
3aKOMPOBaHbl MO MpUHIUIY «one-hot encoding». BeiBectn paszmepHOCTH
npenoOpaboTaHHBIX 00YUYaAIONINX U TECTOBBIX MACCUBOB JIAHHBIX.

6) PeanuzoBare MoneNlb OJHOCIOMHON HEUPOHHOW ceTH U OOyYHWTh €€ Ha
o0Oy4arolux AaHHBIX C BBIIECJIECHUEM YacTH OOyYarolUX JaHHBIX B KaueCTBE
BaJMIalMOHHBIX. BriBecTn mH(pOpMainio 006 apXUTEKType HEHPOHHOU CeTH.
BriBectn rpaduk QyHKIMU OMMOKM Ha OOyYarOIIMX W BalUJAIMOHHBIX
JAHHBIX 10 3MOXaM.



[Ipu peanuzanuu Monel HEUPOHHOW CETHU 3aJ1aTh CICAYIOLLYIO0 APXUTEKTYPY U
napameTpbl 00yUeHHUS:

KOJTMYECTBO CKPBITHIX CIIoeB: ()

(GYHKIUST aKTUBAIIMK BBIXOAHOTO CJos: softmax
dbynkIus ommoOKH: categorical crossentropy
anroput™ odydenus: sgd

MeTpHKa KayecTBa: accuracy

Konm4ecTBo 3mox: 100

TI0JIs1 BaTUAAITMOHHBIX TAHHBIX OT oOydaromux: 0.1

7) IlpuMeHuTh OOy4YEHHYIO MOJIETIb K TECTOBBIM JaHHBIM. BbIBeCcTH 3HaueHue
GyHKIMM OMMOKM M 3HAYCHHE METPUKM KadyecTBa KiIacCH(pUKAUM Ha
TE€CTOBBIX JaHHBIX.

8) JloGaBUTH B MOJENbh OAMH CKPBITHIH U MPOBECTH OOyUYEHHUE W TECTUPOBAHHE
(moBTopuTh 1. 6-7) mpu 100, 300, 500, 1000 HelipoHax B ckpwriToM ciioe. [lo
METPHUKE KayeCTBa KJIaCCU(PUKAIIMU HAa TECTOBBIX JaHHBIX BHIOPATh HAWJTyUIlIEe
KOJIMYECTBO HEHWPOHOB B CKPHITOM clioe. B kauecTBe (YHKIIMW aKTHBAITUU
HEHWPOHOB B CKPBITOM CJIO€ MCTIOJIB30BaTh GYHKIHIO Sigmoid.

9) HJo6aBuTh B HAWIYYNIyIO apXUTEKTypy, OMPEICICHHYIO B M. &8, BTOpOHU
CKPBITBIN CIIOM M MPOBECTU 00yYE€HHE M TECTUPOBaHUE (TTOBTOPUTH M. 6-7) TIpH
50, 100, 300 HeiipoHax BO BTOPOM CKpBITOM ciioe. B kadectBe (yHKIMH
aKTUBAIlMU HEUPOHOB B CKPHITOM CJIO€ MCIOJIb30BaTh (DyHKIIUIO sigmoid.

10) PesynbraThl ucCCIENOBaHUA ApPXUTEKTypbl HEHPOHHOM CETH 3aHECTU B
TabIuILy:
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[To pesymbraTaM ucCCIENOBaHUS CJEJaTh BBIBOABI W BHIOPATh HAWITYUIIYIO
aApPXUTEKTYPy HEHPOHHOM CETH C TOUKHU 3pEHUs KauecTBa KilacCu(UKaIUu.

11) CoxpaHuTh HAUTYYIIYIO HEHPOHHYIO CETh Ha JUCK. J[aHHYIO0 HEMPOHHYIO CETh
noTpedyeTcs 3arpy3uTh C IMCKa B OAHOU U3 CIEAYIOMINX Ja00paTopHbIX padoT.

12) Jlns HEHMpOHHON ceTH Hauydlled apXUTEKTYpbl BBIBECTH JIBa TECTOBBIX
U300pa’KeHUsl, UICTUHHBIE METKHU U PE3YyJbTaT pACO3HABAHUS U300PAKEHUN.

13) Kaxxnomy uneHy Opurajbl co3farb COOCTBEHHOE M300pakeHUE PYKOIMHUCHOMU
uudpsel, nogodHoe npeacraieHHbIM B Habope MNIST. Hudpy BoIOparh Kak
OCTaToK OT jeneHuss Ha 10 4ywcna cBoero NHS poXJeHHs (Hampumep, 29
deBpait — 29 mod 10 = 9). CoxpanuTh H300paKEeHUs. 3arpy3uTh,
npeno0padboTarh ¥ MoJaTh Ha BXOA 0Oy4EeHHON HEHPOHHOM CETH COOCTBEHHBIC
n3o0paxeHus. BeiBecTr H300pakeHUs U PE3yJabTaThl paclO3HABAHMUS.

14) Kaxnomy uneHy Opuraabl cO3[aTh KOMHUIO COOCTBEHHOTO H300paKEHUS,
OTIIMYAIOUIYIOCS. OT OpUTMHaIa TOBOPOTOM Ha 90 rpagycoB B JTI00YI0 CTOPOHY.
CoxpanuTh u300pakeHus. 3arpy3uTh, mnpeaoOpadboTaTh M MOAATh Ha BXOJ
00yuYeHHOW HEUpPOHHOW CeTH H3MEHEHHbIE H300pakeHUs. BriBecTH
M300paKeHUs U pe3yJIbTaThl pacrio3HaBaHus. CaenaTh BBIBOJIBI IO pe3yJsibTaTamM
AKCIIEPUMEHTA.

15) CocraButh otueT mo naboparopuoii padore. [1o mynkram 1-7, 11-14 BHecTu B
OTYET IPOrpaMMHBIM KOJ U pe3yJbTaT MPOrpaMMHOIO BbIBO/A (TIPU HAJTUYMH).
Buectu B oryer Tabiauuy W BBIBOABI 10 pe3yjibTaTaM MCCIEIOBAHUS
ApXUTEKTYphl HEHUPOHHOW CETH, a TakKXKe BBIBOJABI IO pe3yiabTaTaMm
AKCIIEPUMEHTA C COOCTBEHHBIMU M300PAKEHUSMH.

KoHTpoJibHbIE BONPOCHI
1) ITocTranoBka 3a1a4 kjiaccupukau oObLEKTOB U pacrio3HaBaHusl 00pa3oB.

2) Yem ornuyaroTcsi oOydaroliyde, BaJIMAAIIMOHHBIE UM TECTOBBIC JaHHBIE? Ha
KaKuX 3Tanax co3JaHus HEUPOHHBIX CETEeW MCHOJB3YIOTCA T€ WU HUHbBIC
TaHHBIE?

3) OnumuTe MOAENb HMCKYCCTBEHHOro HeipoHa. Uto Takoe Beca, (YHKITUS
aKTUBaIUU?

4) Onuiure npouecc co3aaHusi MOAEIH UCKYCCTBEHHON HEMPOHHOM CETH.

5) Uro Takoe oOydeHuEe HEHPOHHOM ceTH?



6) Kak mpou3BOAUTCS TECTUPOBAHUE HEUPOHHOW CETH NMPHU PEIICHUU 3aJadu
Kiaccudukarum?

7) Kaxue nmapameTpsl HEHPOHHOM CETH JOCTYIHBI 1Jisi HacTpoiiku B Keras?

8) Kakme mapamerpbl mpoleaypbl OOyYeHHS IOCTYIHBI JJIi HACTPOUKH B
Keras?

9) Uto Takoe TOYHOCTH pacro3HaBaHus (Kiaccupuxaium)?



