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1 Hessp, nuiannpyemMble pe3yabTaThl 00y4eHHs 110 AUCHHUIINHE (MOLYJII0)

enpto ocBoeHUsT y4eOHOW IUCHUIUIMHBI "VICKYCCTBEHHBI MHTEIUICKT M TJIYOOKOE
oOyuenne Ha R um Python" sBisercst momydeHue 3HaHMH B OOJACTH TEOPETHUYECKUX OCHOB
r1y0oKoro oOy4eHus U OCHOBHBIX MOJIeJieii HEMPOHHBIX ceTel, X (PYHKIIMOHUPOBAHHUS, a TAKKE
Croco0ax ux MPaKTUYECKOIO IPUMEHEHHUS.

3aﬂa‘{aMI/I OCBOCHUA JHUCHMITIIIMHBI

ABJIIIOTCA  OBJIAACHHWEC HaBbIKaMH ITOCTPOCHUA

MCKYCCTBEHHBIX HEHPOHHBIX CETEH M MPOrpaMMHUPOBAHMSI MPOLELYPHl UX OOYUYEHMs, a TaKkKe
W3Y4YCHHE OCHOBHBIX IOJXONOB M METOAOB IIOCTPOCHMSI HEUPOHHBIX CETEH, B TOM YHCIE
CBEPTOYHBIX, C HCIIOJIb30BAaHUEM CPEACTB s3bIKOB Python u R.

[TnanupyembIMH pe3ysibTaTaMyu 00y4EHUS MO AUCLUILIMHE (MOLYJIIO), SIBJIAIOTCS 3HAHUS,
yYMEHMsI, HaBbIKU. [lepeueHp IIaHupyeMbIX pe3ysIbTaToB OOydeHUs MO JUCUUIUIMHE (MOIYJIIO),
COOTHECEHHBIX C IJJAHUPYEMBIMH pe3yJbTaTaMU OCBOEHHUS 00pa3oBaTEIbHOW IPOTrPaMMBI,
npezcTaBieH B Tabnuue 1.

Tabmuna 1 — Komnerenuu, popmupyemblie B pe3yinbTaTe U3Yy4eHUs TUCIUIUIMHBI (MOLYJIS)

Kon u popmynupoBka

PesynbpTarel 00yueHus O JUCIUILTUHE

OI_II‘?(?)]}a[HE?(e) ’ Kox u popmynuposka - Kon
COKpalliCHHOC KOMIETEHIIH AOCTIDRCHIA pe3yinb DopmynupoBKa pe3yibTaTa
KOMITCTCHITUN
Tara
09.04.03 OIIK-1 : Cniocoben OIIK-1.2k : Pemaer Pa1 3HaHHE | OCHOBHBIX APXUTEKTYpP
«[IpuknagHas | caMOCTOSITENHHO HEeCTaHAapTHHIE UCKYCCTBEHHBIX
nHpOpPMATHKay» | IPHOOPETATh, npodeccuoHanbHEIC HEHUPOHHBIX CETEN U
(M-IIN) pa3BUBaTh U 3aJa4H, B TOM YHCIIC B CPEICTB UX NOCTPOEHUS
NIPUMEHSTh HOBOM WJIH B R u Python
MaTeMaTU4YECKHUE, HE3HAKOMOIH cpene u P12 3HaHUEe | METOJOB aHAIN3a U
€CTECTBEHHOHAYy4HbIE, | B NpeABAPUTENBHON
COIMAIBHO- MEXAUCLUIIIMHAPHOM MMOATOTOBKH
9KOHOMUYECKHE U KOHTEKCTE, C oOyyJaromei u TeCTOBOU
npodeccroHaIbHbBIE NPUMEHEHUEM BBIOOPOK ISt O0YUEeHHs
3HAHUA 71 PELIEHUS MaTeMaTH4ECKUX, HEWPOHHBIX ceTel
HECTaHIapTHBIX €CTECTBCHHOHAYYHBIX, [ PJI3 Hapwix | BBIMTONHEHUS aHATH3A
3a7a4, B TOM YHUCJIC B coIUaabHO- WHHOBAIIMOHHOM
HOBOM MIIH 9KOHOMHYECKHX U JIEATENHLHOCTH
HE3HaKOMOM cpejie U npo¢eCCHOHATHHBIX TIPEIIPHATHS,
B 3HaHMH BHEJIPEHUS UHHOBAIIUI
MEXAUCLUITIMHAPHOM Ha OCHOBE
KOHTCKCTC HCKYCCTBEHHOTO
HHTCIICKTA,
aIroOpuTMOB
MaIIMHHOTO O0YYCHUS
P14 3HaHME | CPENCTB U METOIOB
rryOOKOTO 00y4YeHHUS Ha
OCHOBE HEHPOHHBIX
ceTell sl aHaIn3a 1
COBEPIICHCTBOBAHUS
OM3HEC-TIPOIIECCOB
TIPEATTPUSTHSI
P15 | Ymenue | BeIOUpATh apXUTEKTYPY

rTyOOKUX HEWPOHHBIX
CeTeH M UCIOIL30BaTh
CpeICTBa UX
nocTpoenus B R u
Python nmist ananuza u
COBEPIIICHCTBOBAHHS




OM3HEC-TIPOIIECCOB
MPEANPUSATHS

P/I6

HaBrix

aHaJIN3a COCTOSHUS
OM3HEeC-TIPOLIECCOB
MIPEIIPUATHSA,
COBEPILICHCTBOBAHHUS
MOZEIEN apXUTEKTYPbI
TIPEIIPHUATHS C
HCIOJIb30BaHUEM
TEXHOJIOTUH
HUCKYCCTBEHHOTO
HHTEIIEKTA.

OIIK-2 : Cniocoben
pa3pabaTbIBaTh
OpUTHHAJILHBIC
ITOPUTMBI U
MpOrpaMMHbIE
CpeACTBa, B TOM
quUCIe ¢
HCITOJIE30BaHUEM
COBPEMEHHBIX
HMHTEJUICKTYaIbHBIX
TEXHOJIOTUM, I
peleHus
po¢heCCHOHATBHBIX
3a1a4

OIIK-2.1k : Pemaet
npo¢eCCUOHANBHBIC
3aJ1auu, UCTOJb3Ys
COBpPEMCHHBIC
MHTEIUICKTyalbHbIE
TEXHOJIOTUH

PJI10

Hagrix

IPUMCHCHUSA FJIyGOKOFO
O6y‘IeHI/Iﬂ JUIA peIICHU L
HUCCICOA0OBATCIBCKUX
3aga4

P17

3Hanue

METO/I0B 00y4eHHS
HCKYCCTBEHHBIX
HEHUPOHHBIX CETEN Ha
00JBIHX BEIOOPKAX
JAHHBIX

P/I8

YMenune

HCTIONIb30BATh METO/IBI
o0OyueHHs
HCKYCCTBEHHBIX
HEUPOHHBIX CETEN Ha
00JIBIINX BBIOOpKAX
JIAHHBIX

P19

YMmeHue

pa3pabarbIBaTh MOJIENIN
TyOOKUX HEHUPOHHBIX
CeTeil ¢ MOMOLIBIO
cpezacts R u Python

OIIK-2.2k :
O60CHOBBIBAET BEIOOD
COBPEMEHHBIX
MHTEJJIEKTyaIbHBIX
TEXHOJIOTHH U
MPOTPaMMHOMN CpeJIbl
npu pa3paboTke
OPHUTHHAIBHBIX
MPOTPaMMHBIX
CPEZCTB JUISl peIICHUS
npodeccrnoHamTbHBIX
3a1a4

PJI10

Hagrix

HIPUMEHEHHUs TITyOOKOT0
00y4eHUS JJIsl peLICHUs
HCCIIeI0BATENIbCKUX
3ama4

PJI5

YMmeHue

BBIOHPATh apXUTEKTYPY
TyOOKUX HEWPOHHBIX
ceTell U NCTOJIb30BaATh
Cpe/CTBa MX
noctpoenus B R u
Python nmst ananmza u
COBEPIICHCTBOBAHUS
OM3HEC-TIPOIIECCOB
NpeANPUSITHS

P17

3Hanune

METOAOB 00Y4EHHUS
HCKYCCTBEHHBIX
HEHPOHHBIX CETEU Ha
0onBIIUX BRIOOPKAX
JTAHHBIX

P18

YMmeHue

UCIIOJIb30BaTh METOIbI
oOydeHus
HCKYCCTBEHHBIX
HEIPOHHBIX ceTell Ha
60JIBIINX BHIOOPKAX
JIAHHBIX

P/19

YMenune

pa3pabaTbIBaTh MOJIEITH
IITyOOKMX HEHPOHHBIX
ceTell ¢ MOMOILBIO
cpezcts R u Python

B nmponecce OCBOCHUA JUCHUINIMHBI PEIOAOTCA 3aJadd BOCIIMTAHUA TapMOHUYHO
paanToﬁ, HanHOTHqHOﬁ U COLIMAIbHO OTBETCTBEHHOI JIMYHOCTH Ha OCHOBE TPAAUIIUOHHBIX




POCCHICKHX TyXOBHO-HPaBCTBEHHBIX U KYJIBTYPHO-UCTOPUYECKUX LIEHHOCTEH, NIPEACTaBICHHBIC

B TaOnuite 1.2.

Tabmuua 1.2 — L{eneBbie OpueHTHPHI BOCIIUTAHUS

BocnuTarteabHbIe 321244

DopMUpPOBaHUE LICHHOCTEH

IeneBble OpUEHTHPHI

@®opMHpOBaHHe HAYYHOT0 MHPOBO33PEHUS U KYJbTYPbI MbIIILJIEHHUSA

CDOpMI/IpOBaHI/Ie OCO3HaHus ICHHOCTHU
Hay4YHOI'0 MUPOBO33PCHUA U KPUTUYCCKOI'O
MBIIIJICHUA

I'ymanusm

CucteMHOE MEIIICHHE

fl)opanOBalme KOMMYHUHKATUBHBLIX HABBIKOB U KYJbTYPbI 0o0IIeHusT

®dopMupoBaHHe HABBIKOB ITyOJIMYHOTO
BBICTYIJICHUS U NIPE3EHTAIM CBOUX HIEH

Bzaumonomoris u
B3aMMOYBayKE€HHE

YBepeHHOCTh

2 Mecto aucuuniuHbl (MoayJisi) B ctpykrype OIIOIT

Hucuunnuna "VICKyCCTBEHHBIM MHTEIUIEKT W IIyOokoe oOydeHue" OTHOCTHCS K
00s13aTeNIbHOM YacTH 00pa3oBaTeNbHOM nporpammel, biok 1 "uciumimmasl Mogynu"

3. O0bem AUCHUNIMHBI (MOAYJIS)

O0bemM JUCHUIUIMHBI (MOAYJSl) B 3aYETHBIX E€IUWHUIIAX C YKa3aHUEM KOJIMYECTBA
aKaJeMHYECKHX YacOB, BBIICJICHHBIX Ha KOHTaKTHYIO paboTy ¢ obOydaromumucsa (10 BUIAM
yueOHBIX 3aHATUI) U HA CAMOCTOATEIbHYIO padOTy, IPUBE/EH B Tabaue 2.

Tabnuua 2 — O6mas TpyJ0eMKOCTb AUCHUIUINHBI

Tpyno- O0BbeM KOHTaKTHOH paboTHI (Jac)
Cemectp €MKOCTb
Hassarne g)i;) Pl\:_i Hacrs I/IEIOI/IciO)C AynuropHas Breayn- CPC (zli)ToTpo:c/[fi
OI0I1 BO HZ; v a (Dg)p YAHTOP TopHas .
03®d) B3.E) Bcero 1
nek. | mpak. | ma6. | ITA | KCP
09.04.03
Tpukmnagnas 0D0 MO1.b 2 5 55 18 36 0 1 0 125 €]
nHpopmaTuka

4 CTpyKTypa U coiepKaHue IUCUMILTUHBI (MO1YJIs1)

4.1 CtpykTrypa aucuunjanHbl (MoayJs) aias OP@O

TemaTudeckuii miaH, OTpaKAOIIMN COJAEpKAHWE TUCHIUILIMHBI (TIEpeUeHb pa3/iesioB U
TeM), CTPYKTYPHUPOBAHHOE 10 BUJIaM YUIE€OHBIX 3aHITHH C YKa3aHUEM X 00bEMOB B COOTBETCTBUHU
¢ Y4eOHBIM IJIaHOM, ITpUBEEH B Tabnuie 3.1
Tabnuma 3.1 — Pazaensl TUCHUIUIMHBL (MOAYJIS), BUABI YUeOHOU NEeSATEeTbHOCTH U (HOpMBI

TeKkymero Kourpoust s OPO

Kon pe-
Ne HazBanune Tembl 3yJbTaTa
00y4eHHs

Kon-Bo 4aCoOB, OTBCACHHOC Ha

Jlex

IIpaxt

JIab

CPC TEKYILET0 KOHTPOJIS

dopma




PA1,
PA1,
PA2,
PI2,
PA2, 3 6 0 24
P/3,
P/14,
P15,
PJ15, P16
PI2,
Buapl akTHBaIIMOHHBIX P14,
2 (GYHKIMH HCKYCCTBEHHOTO P15,
HeifpoHa. I'pagueHTHbIH P15,
MeTo]] 00yJIeHHSI. PA7,
PS8, PJ19
PJ14,
PJ5,
MHorocnoliHble HEHPOHHbIE P/5, YCTHBII 0IIPOC, OTUET O
3 | cetn. Metox obpaTHOTO P17, 3 8 0 25 BBITNIOJIHEHU U
pacnpocTpaHeHUsI OINOKY. P8, MPaKTUIECKOTO 3aIaHuUs
PJ19,
P10
P/i4,
PIs,
P15, YCTHBII 0IIPOC, OTUET O
P17, 3 6 0 26 BBITNIOJTHEHUH
PJI8, MIPaKTUYECKOr0 3a1aHus
PJ19,
P10
P/i4,
PIs,
P15, YCTHBII 0IIPOC, OTUET O
P17, 6 8 0 34 BBITNIOJTHEHUH
PJI8, MIPaKTUYECKOr0 3a1aHus
PJ19,
P10
HToro no tadsuue 18 36 0 125

OCHOBBHI TITy0OKOTO
oOyuenns. Ucropnueckne
TeHaeHuuu. Heliponusie
ceTd. Mozeins
HUCKYCCTBEHHOT'O HEHpPOHa.
DneMeHTapHbII MEePIEeNTPOH.

YCTHBIH ompoc,
KOHTpOJIbHas paboTa

YCTHBII 0IIPOC, OTYET O
3 8 0 16 BBIMOJTHCHUH
MPaKTUYECKOTO 3a1aHuUs

PexyppeHTHBIC HEHPOHHBIE
CeTH.

CBépTOUHBIC HEIPOHHBIE
CeTH.

4.2 Copeprxanne pa3aejioB M TeM JMCHHILIHHBI (Moayas) Aass ODPO

Tema 1 OcHosbl enybokozo obyuenus. Mcmopuueckue menOoeHyuu. Hetiponnvie cemu.
Mooenb uckyccmseenno2o neupona. InemeHmapHblii nepyenmpoH.

Copmepxannie Tembl: OCHOBBI MAalIMHHOTO OOy4deHus. VcTopudeckue TEHACHIIUU.
Heiiponnsie cetu. Mozennb HCKYCCTBEHHOTO HEHPOHA. DJIEMEHTApHBIN NEPIIETTPOH.

@opMBl U METOJBI TPOBEACHHS 3aHITUH MO TeMe, MpUMEHseMble 00pa3oBaTeiIbHbIC
TEXHOJIOTHH: JIEKIIMS, TPAKTHYECKOE 3aHSATHE.

Buael camocTOATENBHONM MOATOTOBKM CTYJAEHTOB II0 TEME: W3YYEHHE JIEKIIMOHHOIO
MaTepualia v JINTEPATYPhI MO TAHHOMN TEME.

Tema 2 Buovl akmusayuoHubix yHKYUL UCKYCCMBEHH020 HelipoHa. I paduenmubiii Memoo
00yuenus.

Copepxanne Templ: DyHKIUSA omMOKM mepcenTpoHa. CBeieHHE 3aJaud OOY4YEHMsS K
3ajaue OonTUMH3alMU. HernpepbiBHbIE aKTUBAIMOHHBIE (YHKIMHU: JIOTHCTHYECKas (YHKIIMS,
TUNEepOOTMYEeCKU TaHreHc, MNomynuHeWHbll snemeHT ReLU, ¢ynkuus softmax. Meton
I'PaJAMEHTHOrO CITyCcKa JUIsl 00yueHUs! HepoHa.

@®opMBI U METOABI MPOBEACHUS 3aHATUH TO TeMe, MPUMEHseMble 00pa3oBaTeIbHBIE
TEXHOJIOTUH: JICKIH, TPAKTUYECKOE 3aHSITHE.

Buasl caMOCTOSATENBHOW TOATOTOBKH CTYACHTOB IO TeMe: H3YYEHHE JIEKIIMOHHOTO
MaTepHala U JUTepaTypsl O JAHHOU TeMe.



Tema 3 Muozocnoiinvle HetiponHble cemu. Memoo o6pamno2o pacnpocmpanenus OuuoKu.

Conepxxanne TeMbl: MHOTOCIOWHBIE CETH MPSAMOTO pacmpocTpaHeHus. [nyouHa wu
mpuHa Mojenu. O0ydeHre HEUPOHHON CeTH METOJIOM OOpaTHOTO PACIPOCTPAHCHUS OIIMOKH.
Anroput™m Hauckopeimero crnycka. Meron Heiorona. Anroputm JleBenOepra-MapkBaparTa.
OBpuctudeckue anroputMsl o0yuenus: Quickprop, PRPROP. ITog6op apxurekrypsl cetu. Meton
PEAYKLUU CETH C Y4EeTOM YYBCTBUTEIBHOCTH M MITpadHbIX GyHKIHMH. MeToapl HapaluBaHUs
cetu. [Togbop oOydaromux BEIOOPOK.

@opMbl U METOJBI NPOBEACHHS 3aHITUN MO TeMe, MpUMEHseMble 00pa3oBaTeiIbHbIC
TEXHOJIOTUH: JICKIHS, TPAKTUYECKOE 3aHSITHE.

Bunel camocTosITeNnsHOM MOATOTOBKM CTYIEHTOB IO TEME: H3yueHUE JIEKIHOHHOIO
MaTepHala U JJUTEepaTyphl O JAHHOU TeMe.

Tema 4 Pexyppenmmbie HelipoHHblE CEMU.

Conepxxanne TeMbl: Cerp Xomdunma. Cerp XammuHra. PexkyppeHTHbie cetn Ha 0ase
nepcentpona. RMLP, pexyppeHTHas ceTb DibMaHa.

@opMbl U METOJBI NPOBEACHHS 3aHITUN MO TeMe, MpPUMEHseMble 00pa3oBaTeIbHbIC
TEXHOJIOTHH: JIEKIIMS, TPAKTUUECKOE 3aHATHUE.

Buabl camocTosiTebHON MOATOTOBKH CTYJIEHTOB IO TEME: H3yYEHUE JIEKIMOHHOTO
MaTepuaia U JUTepaTypsl [0 TaHHOU TeMe.

Tema 5 Ceépmounvble HelipoHHbIE CeMLU.

Conepxxanne Tembl: Omnepanus cBEPTKU. JIBymepHas cBEpTka mnpu oOpaboTke
n3o0paxkenmii. I[lymuar. BpiOOp W HacTpoiika THIIEpIapaMeTpoB TIIyOOKOTOo OOyYeHHS.
WHcTpyMeHTanbHBIE CpEeICTBA M alllapaTHble pealn3auuu riiyookux cereil. KommbrorepHoe
3penue. [IpenobpaboTka, HOpMaTM3aIUs KOHTPACTHOCTH. Pacmo3naBanue peyn.

@opMbl U METOABl IMPOBEAEHUS 3aHATUH O TeMe, NpUMEHseMble 00pa30BaTelIbHbIE
TEXHOJIOTMH: JIEKIUS, IPAKTUYECKOE 3aHATHE.

Bunael camMocCTOSTENBHOM MOArOTOBKM CTYIEHTOB IIO TEME: HM3yYEHHUE JIEKIUOHHOI'O
MaTepuaia v JUTepaTypsl 110 JaHHOU TeMe.

5 Mertoauyeckne yKa3aHusi sl OOYYAIOIIMXCH MO M3YYEHHI0 M PpPealu3aluu
AUCHUIIMHBI (MOZYJIs1)

5.1 Meroanueckue peKOMeHAAUMH OOYYAKIIUMCH MO0 M3YYEHHI0 UCHMIUIMHBI M 10
00ecIeYeHN 0 CaMOCTOSITeJIbHOM padoThI

e JIns MOATOTOBKM K MPAKTUYECKUM 3aHATUSAM PEKOMEHYETCsl UCIIOJIb30BaHUE
JEKIMOHHOIO MaTepraa, a TAaKXKe pEKOMEHI0BAaHHYIO JINTEPATYPY, OHIAWH-KYPCHI U
POYHE UCTOUHUKH.

o Jlnsa yrmyOneHHOro n3ydeHus: ocooeHHocrel s3pika R u Python, pekomenayercs
IIPOBOAMTDH aHAIM3 IPUMEPOB, PACCMOTPEHHBIX Ha MPAKTUYECKUX 3aHITUSIX, U3y4aTh
JIOKYMEHTAIUIO Ha UCIOJIb3yeMble (GYHKIIMU U OUOIMOTEKH, OTpaboTaTh MOJETH U
QITOPUTMBI Ha APYTUX HAOOpaX JTaHHBIX.

5.2 OcobeHHocTn opraHu3anmuu OOY4YeHHUs] MJIA JHI ¢ OrPAHMYEHHBLIMH BO3MOKHOCTAMH
310pPOBbSI U HHBAJU/0B

[Tpu HEOO6XOIMMOCTH OOYUAIOIIMMCS U3 YHUCIIA JIUIL C OTPAaHUYEHHBIMH BO3MOKHOCTS MU
3JI0pOBbSl U MHBAINUOB (110 3asIBJICHHUIO 00YYarOIerocs) MpeloCcTaBiseTcs yueoHas
uH(pOpMaLKs B TOCTYIHBIX (POpMax C yUeTOM X UHANBUAYAIBHBIX MCUXO(PU3NIECKUX
0COOEHHOCTEI:



- JUISL TUI] C HApYIICHUSIMU 3pEHUs: B TIeyaTHOH (hopMe yBeTMUeHHBIM IPH(PTOM; B hopme
JNEKTPOHHOTO  JOKYMEHTAa; WHAWBUIYAJIBHBIE  KOHCYJbTalluu c IIPUBJICYEHUEM
TU(IIOCYPIOTIEPEBOAUNKA; MHANBUAYAJIbHBIC 3aaHUs, KOHCYJIbTALUU U JP.

- 17151 JIMLL C HApYIICHUSIMU CIIyXa: B IeyaTHOH (hopme; B popMe 31EeKTPOHHOTO TIOKYMEHTA;
WHJUBHIyaJIbHbIC KOHCYJIbTAallUW C IIPUBJIICYCHHUEM CYpAOIEPEBONYUKA;, WHIUBUyAJIbHbBIC
3aJaHusl, KOHCYJIBTAllUU U JIp.

- IUTs1 JTUI] C HApYLICHUSIMU OTIOPHO-JIBUTATEIILHOTO allliapaTa: B eyaTHoi opme; B hopme
3JIEKTPOHHOIO JOKYMEHTA; UHAUBHUYAJIbHBIC 3a1aHNsA, KOHCYJIbTALMU U JP.

6 MoHI OLIEHOYHBIX CPEICTB /JIfl MPOBEeHUs] TEKYIIEero KOHTPOJISI U MPOMEKYTOYHOM
arTecTAlMU O0YYAKOIIMXCS 10 IUCHUIIMHE (MOLYJII0)

B coorBerctBun ¢ TpeboBanmsimu PI'OC BO mis arrectaumu oOydarommxcs Ha
COOTBETCTBHE HX MEPCOHAIBHBIX JIOCTIDKEHHH IUIAHUPYEMBIM pe3yiabTaTaM OOy4deHHUs II0
JUCHUTUTMHE (MOAYIIO) co37aHbl (POH/IBI OIICHOUHBIX CPEACTB. TUIIOBBIE KOHTPOJIBHBIC 3a/1aHUs,
METOJIMYECKHE MaTepHabl, ONpPEeIIOINe IPOLEIyphl OLCHUBAHHUA 3HAaHWHA, YMEHUH WU
HaBBIKOB, a TAK)KE KPUTEPUH U TIOKA3aTEIH, HEOOXOAUMBIE [T OLICHKH 3HAHUH, YMEHUH, HABBIKOB
U XapaKTepusymiome OdTanbl  (OpMHpPOBaHHMS KOMIICTEHIMH B  MPOIECCE OCBOCHUS
00pa3oBaTenbHON MPOrpamMMmBel, TipeAcTaBieHsbl B [Ipunoxennn 1.

7 Y4eOHO-MeTOAMYeCKOe M HH(POPMALMOHHOE 0o0ecnieyeHue TUCHMILIMHBI (MOLYJIs1)

7.1 Ocnoenaa numepamypa

1. Bopucoa, U. B. Kowmmberotepnoe 3penme. lludpoBas oOpaboTka u aHamm3
n3zo0paxenwuii : yaeobHoe nocodue / M. B. bopucoBa. — HoBocubupck : HI'TY, 2022. — 163 c.
— ISBN 978-5-7782-4851-9. — Tekcr : ayekTpoHHbIH // JlaHb : 3IEKTPOHHO-OMOIMOTEUHAS
cuctema. — URL: https://e.lanbook.com/book/404522 (nata oOpamenus: 25.05.2026). — Pexum
JOCTYTIA: JIUIsl aBTOPHU3. TIOJIb30BATEIICH.

2. Tadapos, ®@. M. Heiiponnsie cetu B PyTorch : yue6Hoe mocobue / ®@. M. I'adapos, A.
®. I'unem3aHoB. - Kazanp : Kazanckuil denepanpubiii ynusepcurer, 2024. - 106 c. - Tekcr :
anekTpoHHbIH. - URL: https://znanium.ru/catalog/product/2173433  (mara oOpaieHus:
31.05.2026)

3. Spymxuna, H. T'. HUccnenoBanue u pa3paboTka Mofesei, METOAO0B, aJrOpUTMOB
OILIEHKM KauecTBa HAOOPOB JAHHBIX JUISA 33a4 MPEIUKTUBHON aHAIMTHKY TUHAMUKHA TTOKa3aTesei
: MoHorpadus / H. T'. SApymxkuna, B. C. Momxkus, I'. FO. I'ycbkoB. — Yibsgnosck : YTV, 2024.
— 234 c¢. — ISBN 978-5-9795-2438-2. — Tekcr : »nekTpoHHbIH / JlaHb : AIEKTPOHHO-
6ubmuoreunas cucrema. — URL: https://e.lanbook.com/book/506117 (nara oOGparieHus:
25.05.2026). — Pexxum ocTyma: i aBTOpU3. MOIb30BaTEICH.

7.2  Jlonoanumenvhas numepamypa

1. T'opoxanuna, E. U. BbICOKOIPOU3BOIUTENIbHBIE BBIYMCICHUS M aHAIU3 OOJBIINX
JaHHbIX : yueOHoe nmocobue / E. U. ['opoxxannna. — Camapa : [II'YTH, 2022. — 132 c. — TekeT :
AJIEKTPOHHBIH // Jlanb : AIEKTPOHHO-OMOIMOTEIHAS cucTema. — URL:
https://e.lanbook.com/book/411386 (mara oOpamenus: 25.05.2026). — Pexxum nmocrtyma: ajist
aBTOPH3. NIOJI30BATEIICH.

2. Camok, A. B. KomnbrotepHoe 3peHue u HelpoHHble ceTH. llpakTuka : yueOHoe
nocooue / A. B. Camrok. — Mocksa ; Bomorna : Uagpa-Umkenepus, 2025. - 364 ¢. — ISBN 978-
5-9729-2706-7. - Tekcr : anekrponHslit. - URL: https://znanium.ru/catalog/product/2225332 (nara
oOpamenus: 31.05.2026)



3. Copobun, A. b. CBeprouHble HEHpPOHHBIE CETH: MPHUMEPHI peamu3anuil : yueOHo-
Meroandeckoe rmocodue / A. b. Copooun. — Mocksa : PTY MUPDA, 2020. — 159 ¢. — Teker :
AJIEKTPOHHBIH // Jlanb : ANIEKTPOHHO-OMOIMOTEYHAS cucTema. — URL:
https://e.lanbook.com/book/163853 (mara oOpamenus: 25.05.2026). — Pexum goctyna: s
aBTOPU3. II0JI30BATEIICH.

7.3 Pecypcol unghopmayuonno-menekommynuxayuonnou cemu '""Hnmepnem',
6KIIlouas npogheccuonanbHvle 0azvl OAHHBIX U UHDOPMAUUOHHO-CRPABOUHDLE
cucmemul (npu HeodXO0UMOCMU):

1. DnexrponHo-6mbMOTeUHas cuctema "ZNANIUM.COM"

2. DnekTpoHHO-Oubnmoreunas cucrema "JIAHB"

3. Open Academic Journals Index (OAJI). IIpodeccronanbhas 6a3a maHHBIX - Pexxum
noctyna: http://oaji.net/

4. Tllpesunmentckas OuOmmuorexka uM. b.H.Empnmna (6a3a maHHBIX — pa3IUYHBIX
npodecCHOHANIBHBIX 00acTel) - Pexxum nocryna: https://www.prlib.ru/

5. Hudopmanmonno-crpaBounas cucrema "KoncympranTt Ilmoc" - Pexum noctyna:
http://www.consultant.ru/

8 MarepuajibHO-TeXHHYECKOe ofecrnedeHHe THCHUIUIMHBI (MOAYJIsI) WU IepevYeHb
HHPOPMAIMOHHBIX TEXHOJIOTMi, UCNOJIb3yeMbIX NPH OCYIIeCTBJIEHHH 00pa30BaTe]1bHOI0
npouecca no JMCHUILUINHE (MOAYJII0), BKJIOYAasl lepeYeHb NPOrpaMMHOro odecrevyeHust

OcHOBHOE O6ODVI[OBaHI/I€Z

e KoMnbroTEpHI
e [IpoekTop

IIporpamMmmHoOe obecneyeHue:

o Microsoft OfficeProffessionalPlus 2019 Russian
e Microsoft Windows Professional 8.1 Russian
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®oH/1 OIICHOYHBIX CPEJICTB
JUTSI TIPOBEJICHUSI TEKYIIIET0 KOHTPOJIS
Y TIPOMEXYTOYHOH aTTECTAINU 110 TUCIHILTHHE (MOIYIIIO)
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dopma 00ydeHuUsI
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1 Ilepedennb (popMHEpyeMbIX KOMIIETEH M

Haszsanne OITOII BO,
COKpalleHHOe

Kon u popmynupoBka KoMHeTeHIN

nu

Kon u popMynrpoBka HHANKATOPA TOCTIKCHUS
KOMITCTEHITHU

09.04.03 «IIpuknanHa
s MHPOPMATHKA»
(M-IIN)

OIIK-1 : CrrocoOeH caMOCTOSATEIbH
0 MpHOOpeTaTh, PA3BUBATH U IIPUME
HATH MaTeMaTUYECKHE, €CTECTBEHH
OHAayYHbIC, COIIMATBHO-IKOHOMUYEC
KHe ¥ Po)eCCHOHATBHBIC 3HAHUS
JUTS PEIIICHUS HeCTaHIAPTHBIX 3a]1a
4, B TOM YHCJIC B HOBOH HIIM HE3HAK
OMOI¥i cpejie ¥ B MEXIUCIUIUTNHAPH
OM KOHTEKCTE

OIIK-1.2k : PemaeT HecTaHOapTHEIE TIPOECCHO
HaJIbHBIC 33/1a4H, B TOM YHCIIC B HOBOW HJIU HE3H
aKOMOIi cpefie ¥ B MEKAUCIUIUIMHAPHOM KOHTEK
CTe, C IPUMEHEHHUEM MaTeMaTHYECKHX, ECTECTBE
HHOHAYYHbIX, COLIHATbHO-DKOHOMHUUYECKHUX U TIPO
(heccHOHATBHBIX 3HAHUMA

OIIK-2 : Cnocoben pa3pabaTbIBaTh
OpHTHHAJIBHBIC AITOPUTMBI B TIPOTP
aMMHBIE CPEICTBa, B TOM YHCIE C U
CIIOJIb30BaHMEM COBPEMEHHBIX MHT
CIUICKTYaIbHBIX TEXHOJOTHH, IS P
SIICHNS PO(EeCCHOHATIBHBIX 3a1a4

OIIK-2.1k : Pemaet mpogeccrnoHaibHbIC 33291
, UCIIOJIB3Ysl COBPEMEHHBIE HHTEIICKTYaJIbHBIC T
eXHOJIOTUH

OIIK-2.2k : OG0CHOBBIBAET BEIOOP COBPEMEHHBI
X UHTEJUICKTYAJIbHBIX TEXHOJIOTHI M IIPOrpaMMH
Ol cpeibl IpH pa3paboTKe OPUTHHAIBHBIX IPOTP
aMMHBIX CPEJIICTB VISl peLIeHUs MPOodeCcCHOHATb

HBIX 33134

KOMHCTCHHI/ISI CUUTACTCA C(l)OpMHpOBaHHOfI Ha JaHHOM 3Tall€ B CJIy4dac, €CJIU IIOJIYUCHHBIC
PE3YyIbTAaThI 06yqu1/151 o AUCHUIIIIMHEC OLCHCHBI ITOJOXKHTCIBbHO (I[I/IaHaSOH KPUTCPHUCB
OLICHUBAHUS PE3YJILTATOB o6yquH;1 GBaYTCHO», KYAOBJICTBOPUTCIIBHO», «XOPOIIO», «OTJ'II/IIIHO»).
B ClIydyac OTCYTCTBUSA IMOJIOKUTECILHOM OICHKKW KOMIICTCHLMA Ha JAaHHOM 3J3Tall€¢ CUYHUTaCTCsA

Hec(OPMUPOBAHHOM.

2 Tloka3aTe/iM OLlCHUBAHUS IVIAHUPYEMbIX Pe3yJIbTaTOB 00y4eHHus

Komnerenuus OIIK-1 «Cnocoben caMmocTosTensHO NpuoOpeTaTh, pa3BUBaTh U
INPUMEHSTh MaTeMaTHUECKHE, ECTECTBEHHOHAYYHbIE, COLIUaIbHO-3KOHOMHYECKNE U
npodeccroHaIbHbIE 3HAHUS AJIS PEIIeHUs] HECTaHAapPTHBIX 33/1a4, B TOM YHCIIEe B HOBOM UM
HE3HaKOMOH cpesie U B MEXIUCIUIUIMHAPHOM KOHTEKCTE

Ta6n1/1ua 2.1- KpI/ITepI/II/I OLCHKU MHAUKATOPOB JOCTUKCHUA KOMIICTCHIIUN

opa JOCTHKCHUA KOMIIETCHIIU N

Koy u gopmymuposka unankar | Ko | Tu

Kputepun oneHUBaHHS PE3yIIbT
aToB O0yJYCHUS

OIIK-1.2k : Pemaer Hectanaap

THBIE TIpo(ecCHOHAFHBIE 3212

YH, B TOM YHCJIE€ B HOBOM WJIM H
€3HaKOMOM CpeJie U B MEKIUCII

WTUTMHAPHOM KOHTEKCTE, C TP

MEHEHHEM MaTEMATHYECKHX, €C
TECTBEHHOHAYYHBIX, COIIUATILHO
-DKOHOMHUYECKHX U TPOPECCHO

HaJLHBIX 3HAHUH

CcdopmupoBasiieecs: 3HaHHE OC
HOBHBIX apXUTEKTYp HCKYCCTBE
HHBIX HEMPOHHBIX CETEN U cpex
cTB ux noctpoeHus B R u Pytho
n

CdopmupoBasieecs: 3HAaHUE Me
TOJIOB aHAJIN3a U TIPEIBAPUTEIIh
HOW TIOATOTOBKHM 00ydJaromei n
TECTOBOW BBIOOPOK ISl O0yUEH
Y5l HEPOHHBIX CETEH

PesynbraTel 00y4yeHuUs 10 AUCIMIUINHE
I | o
pe | pe Pesynbrar
3- | 3-
Ta | Ta
3y | OCHOBHBIX apXHTEKTYp HCKyCCT
PI an | BEHHBIX HEHUPOHHBIX CETEH U Cp
1 ye | GACTB X MOCTpOCHHS B R u Pyt
hon
3y | MeTOROB aHaMM3a M NpeBapuTe
P/ an JILHOM MOATOTOBKH 00YyYaromIe
2 e | M TECTOBOM BBEIOOPOK It 00yde
HUSI HEUPOHHBIX CeTel
o Ha | BrImoiHEHUS aHaNHM3a HHHOBAI]
3 BBl | MOHHO AEATETHHOCTH MPEAPH
K | ATHs, BHEIPEHUs] NHHOBALIMH H

c(hopMHUPOBABIINICS HABBIK OPT
aHU3aIMy padoT 110 BHEPCHUIO




a OCHOBE MCKYCCTBEHHOT'O MHTE | MHHOBAIMH Ha OCHOBE HCKYCCT
JUIEKTA, aJITOPUTMOB MALIMHHOT | BEHHOT'O MHTEIJICKTA
0 00yueHns
CcdopmupoBasieecs: 3HaHHE Cp
CPEJ/ICTB U METO/IOB ITyOOKOT0
o €7ICTB ¥ METOJIOB TITyOOKOTO 00
3H | oOydeHUs Ha OCHOBE HEHPOHHBI o
PA N Y4E€HHS Ha OCHOBE HEHPOHHBIX
aH | X ceTed M aHaIH3a M COBEPII .
4 ceTel I aHAIHM3a U COBEPIICH
ue | eHCTBOBaHMS OM3HEC-TIPOLIECCO
CTBOBaHUS OM3HEC-TIPOIECCOB II
B IIPEIIIPHUSTHS
peIIpHUTHS
CdopmupoBasmieecs: yMmeHHe B
BEIOMpPATH APXUTEKTYPY TITyOOK
. 2 BIOMPATH APXUTEKTYPY IITyOOKH
VY | ux HEHPOHHBIX CETEH U UCTIOINb . Z
X HEHPOHHBIX CEeTEeH U UCTIOIb3
P/l | me | 30BaTh CpeACTBa UX MIOCTPOCHU
0BaTh CPEACTBA UX IOCTPOCHUS
5 Hu | s B R u Python s ananuza u ¢
B R u Python nns ananusa u co
e OBEpIICHCTBOBAHUS OM3HEC-TIP
BEPIICHCTBOBAHUS OM3HEC-TIPO
OLIECCOB MPEATIPUATHS
LIECCOB NPEANPUSITHS
aHaJM3a COCTOSIHUSI OM3HEC-TIPO
Ha | 1€ccoB npennpusTus, copepiie c(hOpMHUPOBABIINIICS HABBIK BEI
P sy | FCTBOBAHHS MoJieiel apXUTeKT | 60pa MHCTPYMEHTAJIbHBIX CPeJC
6 K YPBI NPECANTPUATUA C UCIIOTIB30B TB, UCTIOJIB3YIOIIUX TCHEPATHBH
AHMEM TEXHOJIOTHH UCKYCCTBEH | BIif HCKYyCTBEHHBIH MHTEIIICKT
HOTO MHTEIUICKTA.

Komnerennus OIIK-2 «CrnocoGeH pa3pabaTbiBaTh OpUTHHATIBHBIC AIITOPUTMBI U

MMporpaMMHBIC CPEACTBA, B TOM YUCJIC C UCIIOJIB30BAHUCM COBPEMCHHBIX MHTCIVICKTYAJIbHBIX
TeXHOHOFHﬁ, JJIA pCUICHUA HpO(I)eCCI/IOHaJ'IBHLIX 3aga4»

Tabmuna 2.2 — Kpurepun orieHKA UHAUKATOPOB JTOCTHKCHHS KOMITCTCHITUT

PesynbraTel 00y4ueHHUs 1O AUCIMIUINHE
Koz u gopmymupoka unaukar | Ko | Tu Kpurepuu ouieHnBanus pe3yibT
opa JOCTUXKEHUs KoMrieTeHuy | A I aToB 00y4YeHHUs
pe | pe Pesynbrar
3- | 3-
Ta | Ta
OIIK-2.1xk : PemmaeT npocdeccuo CdopmupoBasmieecs 3HaHHUE Me
3H | MeTon0B 00yUCHHS UCKYCCTBEH
HaJIbHBIE 3aa4u, UCNIONb3Yys co | PIT N N TOJIOB 00yUEHHSI HCKYCCTBEHHBI
aH | HBIX HEHPOHHBIX ceTel Ha OONb . o
BpPEMEHHBIE HHTEJJIEKTyalbHbIe | 7 X HEHPOHHBIX ceTeil Ha 00BN
ue | mmx BBIOOPKax JaHHBIX
TEXHOJIOTHH X BBIOOpKAxX MaHHBIX
Cdopmuponasiieecs: yMeHue U
Y | ucnonp30BaTh METOABI 0OyUCHH bopmup y
. CHOJIB30BATh METOJIBI O0yUCHHS
PJI | Me | s HCKyCCTBEHHBIX HEHPOHHBIX C N
. HCKYCCTBEHHBIX HEHPOHHBIX Ce
8 HHU | eTeil Ha OOJBINIKX BBHIOOPKAX 1a .
Tel Ha OONBIIMX BHIOOPKAX JIaH
e HHBIX
HBIX
v CdopmupoBasiieecs: yMeHne
pa3pabaTbIBaTh MOJIENIN TITyOOK bopmup M P
PO | me ., o a3pabaThIBaTh MOJAEIH TITyOOKH
1X HEHPOHHBIX CEeTel ¢ TTOMOII N o
9 HU X HEHPOHHBIX ceTel C MOMOIIb
bto cpencts R u Python
e 10 cpenctB R u Python
chopMupoBaBIINiics HABBIK IT
Ha | mpumenenwus riryboxoro o0yde bopmup p
PO MMEHEHHS IITy00KOro 00y4eHust
BBl | HHUS AT pelIeHHs] UCCIIE0BaTE
10 JUI peLIeHUs] UCCIIEeI0BATENbCK
K JIbCKHX 337124
uX 3ajau
OIIK-2.2k : OOOCHOBBIBAET BBI Cdopmuposasiieecs: yMeHHE B
BBIOMpATh apXUTEKTYpPY IIIyOOK
00p COBPEMEHHBIX HHTEIUICKTY ., 2 BIOMPATh APXUTEKTYPY IIIyOOKH
. VY | ux HelpoHHBIX ceTel 1 UCIONb . Z
AJIBHBIX TEXHOJIOTUH U IpOrpaM X HEHPOHHBIX CETEH U UCTIOINB3
. PJI | me | 30BaTh cpencTBa UX MOCTPOCHU
MHOH Cpeibl IpH pa3paboTKe O OBaTh CPEACTBA X MOCTPOCHUS
5 HU | s B R u Python s anmanmmsa u ¢
PUTHHAIBHBIX IPOTPAMMHBIX C B R u Python mns ananmsa u co
e OBEPIIICHCTBOBAHMS OM3HEC-TIP
PEeACTB IS pemieHus npodeccu BEPIICHCTBOBAHUS OM3HEC-TIPO
OIIECCOB MPEATPHUITHS
OHAJBHBIX 3a/1a4 I[ECCOB MPEATIPHUATHS




METO/10B 00y4EHHsI HCKYCCTBEH
HBIX HEWPOHHBIX ceTel Ha 00JIb
IIMX BBIOOPKAX JaHHBIX

CcopmupoBasieecs: 3HaHHE Me
TOJIOB O0YUEHHSI HCKYCCTBEHHBI
X HEHPOHHBIX ceTell Ha OOIBIITN
X BBIOOpPKAX TaHHBIX

HCIIOIb30BaTh METO/IBI O0YUCHH
sl ICKYCCTBEHHBIX HEHPOHHBIX C
eTell Ha OOJBITNX BRIOOPKaX Aa

Cdopmuposasmieecs: yMeHHE 1
CIOJIb30BATh METO/IbI 00YICHHUS
HCKYCCTBEHHBIX HEHPOHHBIX Ce
Teil Ha OONBIINX BHIOOPKAX JTaH
HBIX

pa3pabaTbIBaTh MOJIENH TITYOOK
HX HEWPOHHBIX CETEH C MOMOLIL
bto cpenctB R u Python

Cdopmuposasmieecs ymMmeHue p
azpabaThIBaTh MOJIENH TITyOOKH
X HEMPOHHBIX CETEH C MOMOILb

10 cpenctB R u Python

MIPUMEHEHHUs TITyOOKOro 00yye
HUS JUIsL pellieHHs UCCIIeioBaTe

Pl 3H
7 an
ne
v
P | me
8 HHA
e HHBIX
v
P | me
9 HHA
e
Pl Ha
10 | B
K JIBCKHUX 3a1a4

c(OpMHUPOBABIINICS HABBIK TP
HUMCHEHUS TITyOOKOro 00yueHUs
JUTS PELICHUS UCCIICIOBATEIBCK
HX 3a7a4

TaOnuia 3anosHgeTcs B COOTBETCTBUU C pa3aenoMm 1 Paboueil mporpaMmbl TUCHUILIMHBI

(Momyst).

3 IlepeyeHb OLIEHOYHBIX CPE/ICTB

Tabnuna 3 — [lepeueHb OLIEHOYHBIX CPEACTB MO TUCHUILUIMHE (MOYJIIIO)

HanmenoBanne oLleHOYHO
IO CPEICTBA U TIPECTABI
eHue ero B ®OC
Ip
oM
eX
KonTtponupyemsle mianupyeMsle pe3ynspTaTsl 00ydenn | KoHTponupyemblie TeMBI 1 Z{TI
HCIMITIUHBEI
Texkylmuii KOHTPOJIb :2
TT
ec
Ta
M
S
Ounast popma oOyueHUst

P/1 3HaHUE : OCHOBHBIX apXH Ko
TEKTYP MCKYCCTBEHINIX 4 | Ocpoppt rITy60KoTO0 0O Hr
eHpOHHBIX CeTeH U CpeacT po
B UX nocTtpoeHusi B R u P Oyuemn. HCTOIZquCKHe b
ython TeHaeHnun. HeliponHsle Keifc-3a1a4a a

cetu. Mozenb MCcKyccTBe a
HHOTr'0 HEWpOHA. DJIEeMEHT a6p
apHBINA NepLENTPOH. or

a

Keiic-3anaua KonrponbHas padbora

P12 Ymenue : mpoBoauTh aHa | 1.1. OCHOBBI I'lTyOOKOTO O Ko
m3 UT-npoextoB Ha pe | Oyuenust. Mcropnueckue HT
JOPUSATHU U BHEAPATh UH | TeHAeHuuu. Heliponnsie Keiic-3a1aua po
HoBanuu B oomactu UT H | cetn. Monenb uckycctBe b
a OCHOBE UCKYCCTBEHHOI'0 | HHOTO HEHpOHa. DIeMEHT Ha
apHbII EpLUENTPOH. ap




HUHTCJIJICKTA, AJITOPUTMOB

ab

MAIIMHHOTO 00YYCHUS oT
a
PJ12 3HaHUe : METOJIOB aHAJIH3 Ko
a ¥ TIpeIBapUTEIHHOU 110 HT
peBap . 1.1. OcHOBEHI TITyOOKOTO O
JITOTOBKH OOyJaromei u T po
. Oyuenus. Mcropuueckue
€CTOBOI BEIOOPOK 111 00 . b
o .. | Tennenuuu. Heliponusle o
yYeHUs] HeHPOHHBIX ceTeit Keiic-3amaga Ha
cetu. Mozenb UCKyccTBe 4
HHOTO HeWpoHa. DJIeMEHT a6p
apHbIN NEepLENTPOH. or
a
N KoHTpoabsHas pador
Keiic-3amaua a p p
1.2. Buapl akTHBAaIlMOHHBI
X (DYHKIHI UCKYCCTBEHHO N
by N Y Keiic-3anaua Kontponpnas padora
ro HelpoHa. ['paiueHTHBI
i MeTol1 00yJeHHSI.
PI3 Hagrpik : BEITTOTHEHHS aHA Ko
JIu3a UHHOBALIMOHHOM Aest HT
1.1. OcHOBEHI TITYOOKOTO 0
TEJIHHOCTH TPEIIPUATHUSA, po
N Oyuenus. Mctopuueckue
BHEJIPECHUS MHHOBAIIMH Ha < b
TeHneHuuu. HelipoHHblie o
OCHOBE UCKYCCTBEHHOT'O Keiic-3amaga Ha
cetu. Mozenb UCKycCTBe
MHTEJJIEKTA, alTOPUTMOB 9 ap
HHOTO HeWpoHa. DJIeMeHT
MAaIIMHHOTO O0YYCHUS . ab
apHBINA TEepPIETITPOH. or
a
P14 ‘VMeHne : uCIIoab30BaTh Ko
METOBI aHAIH32a U TIPEIB HT
apUTEITHLHON MOATOTOBKH o
P N A N 1.2. Buapl akTUBaIlMOHHBI p
oOyuJaroreii 1 TeCTOBOH B o b
X (QYHKITHI HCKYCCTBEHHO N
BIOOPOK [UTs OOYUYCHHUS HE N Keiic-3amaga Ha
o % ro HelipoHa. ['pamneHTHBI
HPOHHBIX CCTCHU o aip
i MeToJ 00yUYeHHsI.
ab
oT
a
Ko
HT
N . po
1.3. MHorocnoiHsle HeHp I
OHHBIE ceTH. MeToJ 00pa N
Keiic-3amaua Ha
THOTO PAacIpOCTPAHECHUS 4
OIIINOKH. P
ad
oT
a
Ko
HT
po
1.4. PekyppeHTHBIC HEHPO o
o yPP P Keiic-3amaga Ha
HHBIE CETH.
ap
ad
oT
a
Ko
HT
.. . po
1.5. CépTOUHBIE HEWPOH .
Keiic-3amaua b
HBIE CETH.
Ha
ap

ab




oT

a
P14 3HaHUe : CPEICTB U METOJ Ko
OB T71y0OKOro 00YYEeHHS H HT
Y 0 0by 1.1. OcHOBBI TTyOOKOTO 0
a OCHOBE HEMPOHHBIX CET po
N Oyuenust. Micropuueckue
el 115 aHaJlM3a U COBEpIIT . b
TeHaeHIH. HelipoHHbie N
CHCTBOBaHUs OM3HEC-TIPO Ketic-3amaua Ha
cetd. Mozenb UCKycCTBe
[IECCOB MPEATIPHATHS . ap
HHOTO HEWpoHa. DJIeMEHT a6
apHbIN NEepLENTPOH. or
a
PI5 ‘VYMeHne : OIleHUBATh COCT Ko
OsTHHE OM3HEC-TIPOIIECCOB HT
S — cop BEDILICHE 1.1. OcHOBEI TITyOOKOTO O o
peznp ’ P Oyuenus. McTopuueckue p
TBOBATb MOJIEITN aAPXUTEK < b
TeHaeHIH. HelipoHHbie N
TYpBI IPSATNPUITUS TYTE Ketic-3amaua Ha
cetd. Mozenb UCKycCTBe
M TIPUMCHEHUS TEXHOJIOT 9 ap
N HHOTO HEWpOHa. DIEeMEHT
Wi UCKYCCTBEHHOTI'O UHTE . ab
apHBIIA IEPIETITPOH.
JUTeKTA. oT
a
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4 Onucanue npoueaypbl OCHUBAHUA

KayectBo c(opMUPOBAaHHOCTH KOMIETEHIMH Ha JAHHOM »JTale OIEHHWBAeTCsS I10
pe3ysibTaTtaM TeKYIIUX U MPOMEXYTOUHBIX aTTECTAllM MPH MOMOIIY KOJINYECTBEHHON OLIEHKH,
BbIpa)kKeHHOU B Oayutax. MakcumanbHas cymMMa 0ajuloB 1Mo JUCHMIUIMHE (Monyiro) paBHa 100

Oasam.

O1eHOYHOE CPENCTBO

Bun yueOHoit nesitens

HOCTHU Kontpomphas padora Ketlic-3ananue OHTOF
Jlexuuu 10
CamocTosiTenbHas pad 20 10
ora

IIpomexyTouHas arTe 40 40
cTanus

IIpakTHueckue 3aHUAT 40 40
ust

Hroro 40 60 100

CymMma 6amioB, HaOpaHHBIX CTYJIEHTOM IO BCEM BHJIaM YY€OHOH ACATEIHPHOCTH B paMKax
JTUCITUTLIMHBL, IEPEBOUTCS B OIIEHKY B COOTBETCTBUHU C TaOIHUIICH.

Cymma 6aio
B

O AUCIUILIH
He

OreHka 1o npomMex
YTOYHOM aTTecTalu
u

XapakTeprcTHKa KauecTBa c)OPMHUPOBAHHOCTH KOMITCTEHIIMH




CTyneHT IeMOHCTpUpYeT cHOPMUPOBAHHOCTb AUCLIMILIMHAPHBIX KOMIICTEHIIMIT, 00Ha
PY’KHBAeT BCECTOPOHHEE, CUCTEMATHUECKOE U TITyO0KOe 3HaHNE y4eOHOro MaTepuana

o1 91 10 100 «3a4YTeHO» / » YCBOMII OCHOBHYIO JITEPATYPY H 3HAKOM C JOTOJIHUTEIBHON JINTEPaTypoil, pekome
«OTIIMYHO» HJIOBAaHHOH TIPOrpaMMOH, yMEeT CBOOO/HO BBINOJHATh IPAKTHYECKHUE 3aJaHus, TIPe]]
YCMOTpEHHBIE TPOrpaMMOH, CBOOOIHO ONEpUPYeT NPHOOPETCHHBIMU 3HAHUSAMH, yMe
HUSIMH, IPUMEHSIET UX B CUTYAISIX NOBBIIICHHON CIIOYKHOCTH.
CTyzeHT IeMOHCTpUpPYET CHOPMHUPOBAHHOCTD JUCIUAILIHHAPHBIX KOMIIETCHITHN: OCHO
o1 76 110 90 «3a4YTeHO» / BHBIC 3HAHUS, YMEHHUS OCBOCHBI, HO JIONYCKAIOTCS HE3HAUHTEIIbHbIC (1LHI/I6KI/I, HETOUH
«XOPOLIO» 0CTH, 3aTPYAHEHHUS IPH aHATUTHYECKUX OIIEpaLHsX, IEPEHOCE 3HAHUH U yMEHUI Ha H
OBBIC, HECTAHIAPTHBIC CHTYAIH.
CTyneHT aeMOHCTpUpYeT c(hOPMHUPOBAHHOCTD IUCLUIUIHHAPHBIX KOMIICTCHIIUH: B X0
«3a4TeHO» / Jie KOHTPOJIBHBIX MEPOIIPHUATHI JOITYCKAIOTCS 3HAYNTENbHBIE OIINOKH, TPOSIBIIETCS O
ot 61 1o 75 «yIIOBJIETBOPHUTENb | TCYTCTBHE OTAENBHBIX 3HAHUI, YMEHHMI, HABBIKOB 110 HEKOTOPEIM IUCIUILIHHAPHBIM K
HO» OMIIETEHIIUSM, CTY/ICHT UCIIBITHIBACT 3HAUNTEIbHbIC 3aTPYIHCHUS IIPH OIIEPUPOBAHH
Y 3HAaHWSIMH M YMEHHSIMH IIPH X ITEPEHOCE Ha HOBBIE CHTYAIIHH.
«HE 3aUTEeHO» /
ot 41 10 60 ey IOBICTBOPUTE V crynenra He C(i)(ipMHpOBZlHLI JCIUIUTMHAPHBIE KOMIIETSHIIUH, POSIBISICTCS HEIOC
TaTOYHOCTh 3HAHUH, YMEHHI, HABEIKOB.
JIBHO»
«He 3a4TeHO» /
JlMcLMIUTHHAPHBIE KOMIIETEHIIMH He c(h)opMHUpoBaHbl. [IpOsBIACTCS MOJHOE WM NPAK
ot 0 1o 40 «HEYJOBJIETBOPUTE

JIBHO»

THYECKU ITOJHOE OTCYTCTBUE 3HaHHfI, yMeHPIfI, HAaBBIKOB.

5 IlpumepHbIe OLIEHOUYHBbIE CPEACTBA

5.1 Ilpumepsl 3a1aHUH /151 BHINOJHEHUS KOHTPOJIbHBIX padoT

1. KakoBBI OCHOBHBIE KOMITOHEHTEI MOACIN HeﬁpOHa Mak-Kamtoka—IInuTTca 1 KakoBBI UX

byHKIIUU?

2. KakoBo HazHaueHnue Broporo ciosi B MHC Xsmmunra?

3. B uem cocTout riaBHas 0COOEHHOCTb CBEPTOYHBIX HEHPOHHBIX CeTeH?

Kpamkue memoouueckue ykazanus

KonTponpHas paboTa MpPOBOAUTCS B IJIEKTPOHHOW (opMe BO BpeMs TOCICIHErO B
yu4eOHOM MEePHOJIe MPAKTUYECKOTO 3aHSTHSL.

KonponpeHast pabora cocrout u3 20 TECTOBBIX 3aJaHHIA.

Bo Bpems mnposeneHus

KOHTpOJ’IBHOﬁ HC JOITYCKACTCA UCII0JIb30BAHNEC BHCIIITHUX I/IH(I)OpMaI_II/IOHHLIX PeCypCOB.

IlIxana oyenku

OmeHka Bamsr Omnncanne

5 46-60 ITporeHT MpaBHIBHBIX 0TBETOB OT 76% 10 100%
4 31-45 ITpoueHT mpaBuIbHBIX OTBETOB OT 51% 110 75%
3 16-30 ITpoueHT mpaBUWIBLHBIX OTBETOB OT 26% 10 50%
2 0-15 ITporeHT MpaBUIBHBIX OTBETOB MeHee 25%

5.2 3ananus nJ9 penreHus Keiic-3agaum

Tema 1. JluckpeTHbI alropuT™M 00yUeHHsI HEMpOHa
Tema 2. I'pagueHTHbINi MeToa 00yueHHs HelpoHa

Tema 3.

OO6yueHue

MHOTOCJIOfHOW ~ HEWpPOHHOM CeTM METOJOM OOpaTHOTo

pacrpoCTpaHEHHs OIIUOKH.

Tema 4. [loctpoenue HelipoHHbIX ceTeil B Python u R

Tema 5. PexyppenTHble HelipoHHBIE ceTH Xonduiaa 1 X3MMUHTa.

Tema 6. [TocTpoeHue cBepToUHBIX HEHpOHHBIX ceTelt B Python u R.

Kpamkue memoouueckue ykazanus

[IpakTnueckue KeHc-3aaHusl  BBINOJHAIOTCS 107 PYKOBOACTBOM IpENOAaBaTes,
KOTOpBIM MTOKA3bIBAET OCHOBHBIE IIArM, TEXHUKH U NPUHLUIBI PEIIEHUs TEKYyIEN Keilc-3a1aun.
OTtuyer cTyJeHTa O BBIIOJHEHUU MPAKTUYECKOW padOThl COCTOUT B MEPAOCTABICHUH CKPHUIITA
(mporpaMMHOTO Kojia) OOBSCHEHHWH JIOTHKM pelIeHHs KaXAOH 3aJaud U IOJYKYEHHBIX
pE3yJIbTaTOB.

IIpenogaBaTens OLIEHMBAET BBIIOJHEHUE CTYJEHTOM KaXXIOrO 3aJaHUS 110 KayeCTBY
00BSICHEHHUS M OTBETaM Ha BO3HMKAIOIIHME Y MPENOIaBaTeNsl BOIPOCHI 10 TEME TEKYIIeH paboThl.



IlIxana oyenku

Onenka Bamier Omnmucanue

5 3140 IIponeHT npaBUIbHEIX 0TBETOB OT 76% 10 100%
4 21-30 ITpoleHT MpaBUIbHBIX OTBETOB OT 51% 10 75%
3 11-20 ITporeHT mpaBUIbHBIX OTBETOB OT 26% 10 50%
2 0-10 IIponeHT npaBUIBHBEIX OTBETOB MeHee 25%




DPOC u xkaroun g POC
no aucuunanHe «McKyccTBeHHbII HHTEJIEKT U IIy00oKoe o0yueHune»

5.1 TecT U «KJIHOYM» ¢ KOMMEHTAPUSIMH

1. KakoBbl OCHOBHBIE KOMIIOHEHTHI MOJieNin HelipoHa Mak-Kannoka—IIurrca u kakoBbl X
byaKIUNA?

a) Beca, cymmarop, oporosast GyHKIIHsI — Beca ONPEACIISIOT 3HAYMMOCTh BXOJIOB, CYMMATop
BBIUHUCIISAET B3BEILIEHHYIO CYyMMY, IOPOroBasi (yHKIIMs aKTUBALMK BbIaeT OMHAPHBIN BBIXO/.
b) Bxozpl, BBIXO/IbI, SAPO — BXOBI IEPEIAIOT JaHHbIC, BHIXOBI (DOPMHUPYIOT PE3YIbTaT, SIPO
BBITOJIHSET BBIYMCIICHUS.

C) AKCOH, ICHAPHUTHI, CHHAIICHI — aKCOH TepeaeT CUTHAI, JICHIPUTHI IPUHUMAIOT CUTHAJIBI,
CUHAIICBI PETYJIUPYIOT CBSA3b.

d) Heiiponsl, ciiou, CBsI3u — HEHPOHBI 00padaTHIBAIOT JaHHBIC, CJIOU TPYIIIUPYIOT HEUPOHBHI,
CBSI3U IIepeiatoT HHPOPMALHUIO.

IIpaBuabHbIi oTBeT: a) Beca, cymmarop, moporosast pyHKIUS — Beca ONPEAEISIIOT 3HAYMMOCTb
BXOJIOB, CYMMAaTOp BBIYUCIISET B3BEIIEHHYIO CYMMY, OPOroBasi GyHKIMs aKTUBALIUY BbIAeT
OMHApHBII BBIXOI.

2. KaxoBo HazHauenue Broporo cinosi B MHC Xsmmunra?

a) BrruunciieHne eBKIINI0BA PACCTOSHUS MEXK/TY BXOJIHBIM BEKTOPOM U ATAJIOHHBIMH 00pa3aMH.
b) Onpenencare HOMepa HEHpOHA-TIOOCIUTENSA, COOTBETCTBYIOIIETO HAMOOJIEE TOXOKEMY
STAJIOHY.

€) Hopmasnu3ariust BXOAHBIX JaHHBIX 15 00JI€e TOYHOTO CPAaBHEHHUSI.

d) Ycrpanenue myMoB BO BXOJHOM CHTHAJIE.

[IpaBuabHbli oTBeT: b) OmnpeneneHre Homepa HelpoHa-mooeIuTeNsl, COOTBETCTBYIOIIETO
HauboJee MOX0KEeMY 3TaJIOHY.

3. B 4em cocTouT rinaBHas 0COOEHHOCTh CBEPTOUHBIX HEHPOHHBIX ceTel?

a) Mcnonb30BaHue MOJTHOCBSA3HBIX CIIOCB TSI KiacCH(DUKAIINH.

b) [IpumeHeHne cBepTOYHBIX QHIBTPOB JJIsl aBTOMATUYECKOTO BBIJICTICHHUS JIOKATbHBIX
IIPU3HAKOB.

¢) PaboTa TONIbKO C OJJHOMEPHBIMHU TAHHBIMH, TAKUMU KaK BPEMEHHBIC PSIIbL.

d) OrcyrcTBHE HEOOXOAUMOCTH B O0OYUCHHH C YUUTEIIEM.

IIpaBuabHbiii oTBeT: b) [IprMeHeHne cBepTOYHBIX (PUIBTPOB AJIsi aBTOMATUYECKOTO
BbIJIETICHUS JIOKAJIbHBIX TPU3HAKOB.

4. Kakoil Tl akTUBalMOHHON (DYHKIIMH Yallle BCETO UCIOJIb3YETCS B BBIXOJIHOM CIIO€
HEHpPOHHOM ceTH s 3a7a4u OMHApHOU Kiaccupukanum?

a) ReLU (Rectified Linear Unit)

b) Curmonna

¢) l'unepOonuueckuii TanreHc (tanh)

d) Jluneiinas pyHkums

[IpaBuabHbli oTBeT: b) Curmounia

5. Yto takoe ¢ynkius noteps (loss function) B HEHPOHHBIX ceTIX?



a) Merpuka, OLCHUBAOIIAsl TOYHOCTh MOJICIIN HA TECTOBBIX JTAHHBIX

b) dynkuus, koTopas mrpadyer MOAEIH 32 OUIMOKHU B MPEACKa3aHUSIX BO BpeMs 00yUeHHUs

C) AJITOPUTM ONITUMHU3AIMH BECOB HEHPOHHOW CETH

d) ®yHKUMS aKTUBAIIMK B CKPBITBIX CIIOSX

IIpaBuiabHbIi oTBeT: b) OyHKIMS, KOTOpas ITpadyeT MOAEIH 3a OIMUOKH B MPEICKA3aHUSIX BO
BpeMsi 00yUueHUs

6. Kakoit anroputm 00ydeHHUs UCTIOIB3YETCS JJII HACTPOHKH BECOB B MHOTOCIIOWHOM
nepuenTpoHe?

a) Metox onopHbIX BekTOpoB (SVM)

b) Meton k-6mmxaiimux coceneit (k-NN)

¢) O6parHoe pacnpoctpanenue omunoku (Backpropagation)

d) ['eHeTnyeckuii aIropuT™M

IIpaBuabHbIi oTBeT: ¢) OOpaTHOE pacnpocTpanenue ommoku (Backpropagation)

7. Yto nenaet cioit mynunra (pooling) B CBEpTOUHON HEHPOHHOMU ceTH?

a) YBenuuyuBaeT pa3MEepHOCTh KapThl IPU3HAKOB

b) YMenbiiaer pa3MepHOCTb KapThl PU3HAKOB, COXPAHSISi BAKHBIC 0COOCHHOCTH

c) [Ipumensier HenmMHEHHOE TPeoOpa3oOBaHUE K JAaHHBIM

d) doGasiisieT mrym K JaHHBIM JUTSL PEryJIIpU3aLUum

IIpaBuibHbBIA 0TBeT: b) YMEHbIIACT Pa3MEPHOCTH KAPThl MPU3HAKOB, COXPAHSS BaKHBIC
0COOCHHOCTHU

8. Kakoit mapameTp omnpesenser CKOpoCTh 00yYEHHS B TPaIEHTHOM CITycKe?
a) Learning rate

b) Batch size

¢) Momentum

d) Dropout rate

IpaBuabHbIii oTBeT: @) Learning rate

9. Uto Takoe "nepeoOyuenue" (overfitting) B KOHTEKCTe HEHPOHHBIX ceTei?

a) Mogernb CIHIIKOM XOpOIIO 00y4aeTcsi Ha TPEHUPOBOYHBIX JaHHBIX, HO IUI0X0 0000IIaeTcs Ha
HOBBIE JJaHHbIE

b) Mozesnb He MOKET TOCTHYb BBICOKOW TOUHOCTH Ha TPEHUPOBOYHBIX JTAHHBIX

C) Moenb 00y4aeTcst CIIUIIKOM MEIJICHHO

d) Mogens ciydaitHpIM 00pa3oM MEHSICT CBOM TIPEICKa3aHHsI

IIpaBuabHbIH 0TBeT: a) MOENb CIUIIKOM XOPOIIO 00y4aeTcsi HA TPEHUPOBOYHBIX JAHHBIX, HO
IUI0XO 00001aeTCsl Ha HOBBIE JAHHBIE

10. Kakoit MmeTos moMoraetr 60poThes ¢ nepeoOyuyeHreM B HEMPOHHBIX CeTsAX?
a) YBenn4eHue KOJIMYECTBA CIIOEB

b) YBenuuenue learning rate

c¢) Dropout

d) YMeHbIlieHHE KOJTMIESCTBA TOX 00YICHHUSI

IMpaBuabHbiii oTBeT: C) Dropout



11. Yro Takoe "smoxa" (epoch) B 00yueHun HEUPOHHOU ceTr?

a) OaHO OOHOBJICHHE BECOB CETH

b) ITonHbIi POXO/ IO BCEM 00YYaIOIIUM JaHHBIM

c) [Ipoxox mo ogHOMY OaTuy JaHHBIX

d) TectupoBanue MoIe/IH Ha BAJIUIAIIMOHHOM Habope

IIpaBuiabHbIi oTBeT: b) [ToTHBIN MPOXO/ MO BCeM 00yUYaOIMNUM JTAaHHBIM

12. Kakoii T HEMpOHHOM ceTn Hanbosee MOIXOIUT A1 00pabOTKHU MOCIIEI0BATEILHOCTEH
(HarpuMmep, TeKCTa UM BPEMEHHBIX PsiI0B)?

a) Ceeprounas HeriponHas cetb (CNN)

b) PexyppentHast Hefipornas cetb (RNN)

c) [onuocBszHas HeliponHas cetb (MLP)

d) Cers Xondunma

IIpaBuabHbIi 0TBeT: b) PexyppenTtHas HelipoHHas ceTh (RNN)

13. Kakoii alropuT™ ONTHMHU3AIMHA YaCTO UCIIOIB3YETCS BMECTO CTAHIAPTHOIO TPAAMEHTHOTO
CIIycKa B ITyOOKOM 00yueHuun?

a) Meroj OKalIIuX coceei

b) Anroputm Apriori

c) Adam

d) depero pemienunii

IIpaBuiabHbIi oTBeT: C) Adam

14. Yro Takoe "batch normalization" B HEHpOHHBIX CEeTIX?

a) Hopmanusanust BXOIHBIX JaHHBIX TIEpe] Mo1aueii B CETh

b) Hopmanu3aius ak THBAIHiA B CKPBITBIX CIIOSIX VIl YCKOPSHHUS 00yUeHHs

C) YMeHblieHHE pa3Mepa 6aTda BO BpeMst 00 yUCHHSI

d) ABromaruueckuii moabop learning rate

IIpaBuabHbIi oTBeT: b) HopManu3zanus akTuBaiuil B CKPBITHIX CIIOSIX JUIsl yCKOPEHUS
o0y4deHus

15. Kakoii THIT apXUTEKTypbl HEHPOHHOW CETH MCIOJIB3YETCs JUIsl TeHepaIlii HOBBIX JaHHBIX,
MOXO0XKHX Ha 00y4aroIlyro BHIOOPKY?

a) Ceeprounast HeiiponHast ceTb (CNN)

b) I'eneparuBHO-cocTszaTenbHas ceth (GAN)

C) PexyppenrHast HeiiponHas ceth (RNN)

d) Asrokoauposinuk (Autoencoder)

IIpaBuabHbIi oTBeT: b) ['eHepaTuBHO-cocTs3aTenbHas ceTb (GAN)

16. Yro nenaet pyHkius aktupauu ReLU?

a) Bozpamiaer 1, eciiu BX0J1 MONOXKHUTENBHBIH, U 0, €CITH OTPHIIATEIbHBIH

b) Bo3Bpamaer BX0/1, €CIIM OH MOJIOKHUTENBHBIH, U 0, €CITH OTpHLIATETbHBIN

) BosBparaer curmon iy oT BX0oa

d) Bo3Bpaimaet runepOoIMYecKuil TAHTCHC OT BXO/a

IIpaBuabHbIH 0TBeT: b) Bo3BpariaeT BX0/1, €CJIM OH MOJIOKUTENBHBIN, U 0, ecu
OTPHULATEIbHBIN



17. Kak Ha3pIBaeTCs MpoIiecc yMeHbIeHus learning rate Bo BpeMst 00yueHus?
a) Dropout

b) Learning rate decay

c) Batch normalization

d) Gradient clipping

IpaBuasHbiii oTBeT: b) Learning rate decay

18. Kakoii ThIm HEMPOHHOM CETH MCTIOIB3YETCS IS 3a7a4 CErMEHTAIlU U300paskeHM?
a) ITonuocsi3Hast HeliporHas cetb (MLP)

b) Cers Xonduiia

c) U-Net

d) [epuenTpon

IpaBuabubiii oTBeT: C) U-Net

19. Yro Takoe "attention mechanism" B HEHpPOHHBIX CEeTIX?

a) Metoz, Mo3BOJISIONIMIA CeTH (POKYCHPOBATHCS HA HANOO0JIEe BAXKHBIX YaCTSIX BXOIHBIX JaHHBIX
b) Merox yckopenust o0y4eHus 3a cueT yBeanueHus learning rate

C) Metox 60pb0bI ¢ TIepeodyueHrEM

d) Meroj Bu3yanu3anuu BeCOB HEUPOHHOM ceTH

IIpaBuiabHbBIH 0TBeT: a) MeTo, N03BOJIAIOIINI CETH (POKYCHPOBATHCS HAa HanboJiee BaXKHbBIX
YaCTSAX BXOJHBIX JAHHBIX

20. Kakoli MeTpHKoOI YaIle BCEro OIEHUBAIOT Ka4eCTBO MOJICIH B 3ajjauax Kiaccudukanuu?
a) CpennekBaapaTtuueckas ommbka (MSE)

b) Accuracy (TouHOCTB)

¢) Koaddunuent xoppensuuu [Tupcona

d) Mean Absolute Error (MAE)

IIpaBuabHbIH 0TBET: b) Accuracy (TOYHOCTB)

5.2 Knroueii 111 keiic-3aqanus (MPOEKTHOTO 3aJaHUA)

Kpurepuii Onucanne

OrneHka KOPPEKTHOCTH BBIOOpa MaHHBIX B
AHanu3 Habopa JaHHBIX A 33Ja4d
3aBHCHMOCTH OT 33/1a4¥l KJIaCCU(PUKALUU WU

MAaIIMHHOTO O0yUYeHus
perpecum.

AHanu3 CTPYKTYpBI JAHHBIX s | OueHka cOanaHCUPOBAaHHOCTHU Habopa
KOPPEKTHOI'O OLICHHUBaHUA pe3yibTara | JaHHbIX, H606XOI[I/IMOCTI> KaJIupOBaHUA,
00y4YeHHs MOJIeNN CTaHJAPTU3ALMH U KOJUPOBAHMS TPU3HAKOB.

B 3aBHCMMOCTH OT NOCTaBJICHHOM 3aaa4u,
Opl" aHu3alus HaGOpOB JaHHBIX JJIA
pa36I/IeHI/IC HCXOAHOI'0 Ha60pa JaHHBIX Ha
06yqa}01uy10 U BaJIMAAIIUOHHYIO BLI60pKI/I,

OopraHu3aIus KpoCCBaIUIAINH.

YCIENMHOTO O0y4YeHUs] MOJeNu HEeHpOHHOM
ceTu

B 3aBucumocTM OT pemaemMoil 3agayu U
Boi6op CTpyKTypbl BXOJOB U BBIXOJAOB | CTPYKTYpPbl JaHHBIX, BHIOOD M OOOCHOBaHHUE
MOJIEJI HEUPOHHOU CETH. (GopMBI BXOAHOTO M BBIXOJHOTO TEH30POB
MOJICJIA HEUPOHHOU CETH




Br16op MeTo10B 00yueHus, HEeNeBbIX METPHUK
U  (QYHKIUMH TOTeph B 3aBUCHUMOCTH OT
pemaeMon 3a1auu.

B 3aBucuMocTH OT pemaeMod  3aaaud,
BEIOpaTh U OOOCHOBaTh BBIOOp (PYHKIIHH
MOTEPh, I[EJIeBbIE METPUKU U METOJ cOydeHus

MOACIIHN.

Br16op 1 000CHOBaHHME CTPYKTYPBI CKPBITBIX
CJIOEB HEUPOHHOU CETH

B 3aBHCHMOCTH OT CIOXHOCTH 3aBUCUMOCTEN
U HUHQOPMALMOHHOTO  MHOrooOpa3usi B
JTAHHBIX, BBIOOD u
ONTUMAJIFHOTO KOJMYECTBAa CKPBITHIX CJIOEB

o0ocHOBaHUE

HEUPOHOB U KOJUYECTBO HEMPOHOB B KAXKJIOM
ClIoe, a TaKXKe BUJ aKTUBAIMOHHBIX ()yHKITHIA.

CTPYKTYpE,
HMIIUPHUYECKOTO  OOOCHOBAHMS,

B 1menom 10 JOCTaTOYHO
Ipyd  3TOM
HEOOXOIMMO YMETh OOBSICHATh Ha3HAUYCHUE U
MIPUHITUAIT PAOOTHI KaKJIOTO HCIIOIH30BAHHOTO

ajeMeHTa (B T.4.) CJIOSI.

IIpuMeHeHne CpeAcTB MOBBILIECHUS KadyecTBa
paboThl MOIETU HEMPOHHOMN CETH.

Hcnonb3oBanue CpCaACTB IIPOPECIKUBAHUS

CJIOEB HEUPOHHOMU CeTu, METOJI0B

peryisipuzanuud s 00peObI ¢ 3P derTom
nepeooy4eHust

MOACIHN u ITOBBIIIICHUA

KadyeCcTBa (bYHKIII/IOHI/IpOBaHI/Iﬂ MOACIIH.

Hcnonb3oBanue HHCTPYMCHTApUsA
ayrMCHTallun Ha60pa JaHHBIX B 3aJa4c

MAalIMHHOI'O 3pCHUMA

B 3agavyax MalmMHHOIrO 3p€HUA YMCHHC

PCUIUTDb np06ﬂeMy HEOOCTaTKa o6yqa}0mnx

IIpUMCPOB Ha OCHOBC HHBApHUAHTHBIX
Hp606p330BaHHﬁ HCXOJHBIX JaHHBIX C
HUCIIOJIB30BaHHUEM CIICHUAJIM3UPOBAHHOI'O

IIPOrPaMMHOI'0 UHCTPYMEHTApUS
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