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AHHOTALMS

Teopusi HEUPOHHBIX CETeM — pa3AeNl MAIIMHHOTO OOYYEHHs, B KOTOPOM PacCMaTpPUBAIOTCS
ceMmelicTBa 0O0y4aeMbBIX M CaMOOOYyYaroIIUXCs MOJeNeil M alrOpuTMOB, HWHCIIHPHPOBAHHBIX
OMOJIOrMYEeCKUMH CETSIMH HelpoHOB. braromaps cBoell aJanTUBHOCTU HMCKYCCTBEHHbIE HEHpPOHHbBIE
CETH OKa3bIBAIOTCS 3PPEKTUBHBIM, a B psAJIE CIIy4aeB HE3aMEHUMbBIM HHCTPYMEHTOM B PELIEHUH TaKHX
3a/lad  MAaIIMHHOTO OOydYeHWs, KakK anmpokcumanus (QyHKIUHA, pacrmo3HaBaHWe oO0pa3oB,
KJIAaCTEpU3ALMS TAHHBIX, KOMIIBIOTEPHOE 3pEHUE U aIAITUBHOE YIIPaBJICHUE.

B kypce nekmuii u3naraioTcsi OCHOBBI TEOPHH HCKYCCTBEHHBIX HEHPOHHBIX CETEH M 00JIacTH UX
IIPAKTUYECKOI0 MPUMEHEHNUS IIPY PELLIEHNN WH)KEHEPHBIX 3a1a4.

1. HEJIH U 3AJAYA OCBOEHUS YYEBHOM JJUCHUILINHBI

[lenpro ydeOHOTO Kypca SBISCTCS O3HAKOMIJICHHE OyMYIIMX BBITYCKHHKOB C COBPEMEHHBIMH
MaTeMaTUYCCKUMU M AJITOPUTMHUUYCCKHMHU IMOAXOAaMU K ITOCTPOCHUIO CHCTEM, o6yqafom1/1xcs[ 501041
caMOOOyYaroIIMXCsl M0 pacrojiaraeMoil BeIOOpKe AaHHBIX. K WX YHCITy OTHOCSTCS HCKYCCTBEHHBIE
HEHPOHHBIE CETU, KOTOPBIE CTPOSITCS HA MPOCTEHIINX BHIYUCIUTENBHBIX 3JIEMEHTAaX — UCKYCCTBEHHBIX
HeHpoHaX U OCHOBaHbI Ha MPUHIIMIIE a/IaNlTalluy K 00y4JaroluM IpruMepam.

B kypce nekiuii u3naratoTcsi OCHOBBI TEOPHH UCKYCCTBEHHBIX HEHPOHHBIX CETeH M 00JIacTH UX
MPAKTUYECKOr0 MPUMEHEHHUSI IPU PEIICHUN MHXXEHEPHBIX 3aa4:

- anmpokcuManus PyHKIUNA MHOTUX TTIEPEMEHHBIX,

- pacnio3HaBaHue 00pa3oB (Ki1accuuKaIys TaHHBIX),

- KIIaCTCpU3alui JaHHBIX U OP.

VY4eOHbI Kypc CTaBUT TaKK€ CBOEH 1I€JIbI0 OCBOCHHE CTYJIEHTaMH NMPAKTUYECKUX NPUEMOB
oOydeHusi HEHPOHHBIX ceTel, BbIOOpa MX apXUTEKTYypbl M OLEHKH KayecTBa (PYHKIIMOHHUPOBAHUS.
BoinonHsieMoe CcTyaeHTamMH JOMallHee 3aJaHhe IO3BOJIUT MONYYUTh MPAKTHUYECKUU OIBIT IO
CO3IaHHUI0 M SKCIEPUMEHTAIFHOMY HCCIEJOBAHUIO CBOMCTB MHOTOCIONWHBIX HEHPOHHBIX ceTel
MPUMEHHUTETHHO K Pa3IMYHbIM MPUKIIAJAHBIM 3a7a4yaM 00pabOTKU JaHHBIX.

2. MECTO YYEBHOM JUCHUILJIMHBI B CTPYKTYPE OOII BO

JucuumuinHa TpeOyeT OT cirymaTelis o0eMaTeMaTH4ecKOi MOATOTOBKY 10 MAaTEMaTHYECKOMY
aHaM3y, TUHEHHON anreOpe, nudQepeHInanbHBIM YPaBHEHHUSIM, a TAKXKE 110 TEOPUU BEPOSITHOCTEH U
MaTeMaTHUYeCKON CTaTUCTHKE. B cBOIO ouepenb, MUCUUIUIMHA SIBISETCA MOJE3HOM M B HEKOTOPBIX
Clly4asix HEOoOXOJUMOW IpH BBINOJHEHUU CTYJEHTAMH KYPCOBBIX IPOEKTOB 10 IOCTPOEHUIO
kuOepHeTHyecKkux cuctem./lucuuruinaa ¢popmupyer cucrteMy 0a30BBIX MOHATHH, HEOOXOAUMBIX IS
CHEeLMAINCTa B 00JIACTH MPUKIIAAHON MaTeMaTUKU U HHPOPMATUKH, CIIOCOOCTBYET OCBOCHHUIO HIMPOKO
HCIOJIb3YEMBIX COBPEMEHHBIX MAaTEMAaTHUYECKHUX IIOAXONOB JUISl PEIIECHUS MNPAKTUYECKUX 3a]ad
MO/JICIMPOBAHUS CUCTEM U 00paOOTKHU TaHHBIX.

3. ®OPMUPYEMBIE KOMIIETEHIIU U ITJNTAHUPYEMBIE PE3YJIbTATbBI
OBYYEHUA

VYHuBepcanbHbIe H(1IK) o0menpodeccuoHaTbHbIE KOMITETEHIIUN



I KOI[ 1 HAUMCHOBAHUC KOMIICTCHIIMN | KO,Z[ U HAMMCHOBAHWEC MHAWKATOpA JOCTHIKCHUA KOMIICTCHIUH

[TpodeccnonanpHble KOMIIETEHIIMM B COOTBECTBHHM C 3a7adyaMu M 0OBeKTamMu (00J1acTIMHU
3HaHU ) TPOPECCUOHATLHOM JIEeATEILHOCTH:

aHaIN3 U
MaTeMaTHIeCKOe
MOJICTTHIPOBaHHE
(U3NIECKUX MPOLIECCOB

aHaIu3,
MaTeMaTH4eCKOe
MOJIETTUPOBAHUE
JTUHAMUKH CUCTEM,
pa3paboTka 3aKOHOB
YIPaBJICHUS

CUCTCMBI AACPHO-
OHEPTCTUUCCKOTO
KOMILJICKCAa

JeTaTeNbHbIe
anmnaparsl

cranaapr-I1C, ananu3
OINbITA)

ay4YHO-HUCCIIEIOBATENBCKUI

[TK-1 [2] - Criocoben
coOupartb, 00pabaThIBaTh
U UHTEPIPETUPOBATH
pe3yabTaThl HAYYHBIX
HUCCIJIEOBAaHUN B
o0JacTy MpUKIaTHOM
MaTEeMaTHKH U
UH(POPMAITMOHHBIX
TEXHOJIOTHUI

Ocnosanue:
[IpodeccrnonanbHbIi
cranaaprt: 24.078

ITK-1.3 [2] - crtocoben
AHATM3UPOBATH U
CHUHTE3HPOBATh CHCTEMBI
ABTOMATHYECKOTO
yIpaBJICHUS

Ocnosanue:
[IpodeccronanbHbIit
cranaapt: 32.001

3amgaua OO0beKT miIn Kox m HammeHnoBanmne Kox n HauMeHOBaHHe

npogeccuoHaIbLHOM 00J1acTh 3HAHUS npodeccuoHaIbLHOM HHAUKATOPA

aesareabHoctu (3I1/1) KOMIIeTEHIIUH; JMOCTHKEeHHUS
OcHoBaHue npogeccuoHaTbLHOM
(mpodeccuoHAIBHBIN KOMIIeTeHIIUHN

3-1IK-1[2] - 3HaTh
OCHOBHBIC METOJIbI
HAy4YHOTO MMO3HAHUS,
MeTobI cOopa u
aHanusa uHpopmanuu;;
V-TIK-1[2] - ymeTb
aHaIIM3UPOBATh
uH(pOpMaLUIO, CTPOUTD
JIOTUYECKHE CXEMBI,
UHTEPIPETHPOBATH
pe3yJIbTaThl HAYYHBIX
HCCIICAOBAHMIA,
KPUTHYECKH MBICIIUTH,
CPaBHHBATH PE3YJIBTATHI
pa3IMYHBIX
HCCIICAOBAHHIA,
dhopmMHupoBaTh
COOCTBEHHYIO ITO3HITHIO
B paMKax
paccMaTpuBaeMoit
3a/a4u;;

B-TIK-1[2] - BnageTh
HaBbIKaMU pabOTHI ¢
Hay4YHOU JIUTEPATYPOU
Y HaBBIKAaMU
HUHTEPIIPETAINN
PE3yJIbTaTOB HAYYHBIX
HCCIICIOBAHMI;
3-11K-1.3[2] - 3HaTh
METOBI aHAJIH3a U
CUHTE3a CUCTEM
aBTOMATHYECKOTO
YIpaBIICHUS;
V-TIK-1.3[2] - ymeTh
MIPUMEHSTb METO/IbI
Teopuu
aBTOMATHUYECKOTO
yIpaBlIeHUS TIPU
pazpaboTke
KuOep(hu3nIecKux




aHaJnu3 "
MaTeMaTUIECKOE
MOJEJIMPOBAHUE
(hbU3UIECKUX TIPOIIECCOB

- ydactue B
MIPOBEJICHUU HAYIHBIX
HCCclIeJOBAaHUN
(3KCIIEpUMEHTOB,
HaOJIIONeHU U
KOJIMYECTBEHHBIX

CUCTCMEI SAICPHO-
OHEPTCTUUCCKOTO
KOMIIJICKCa

- IPOrpaMMHBIN
IPOEKT (TPOEKT
pa3paboTKu
IIPOrPaMMHOTO
MPOIYKTA) -
IIPOrpaMMHBII

[TIK-2 [2] - Criocoben
IMOHUMAaTh, IPUMECHATHL U
COBEPILICHCTBOBATh
COBPEMEHHBII
MaTeMaTHYCCKUI
ammapar

OcHosaHue:
[IpodeccuonanbhbIit
crangapt: 24.078

ITIK-11 [1] - cmocoben k
dbopmanuzaiuu B CBOeH
npeaIMeTHON 00macTu ¢
Y4E€TOM OI'paHUYEHUN
UCIIONIb3YEMBIX METOJIOB
UCCJIEIOBAHMUS

CUCTEM;
B-I1K-1.3[2] - BnageThb
HaBbIKAMH
HCTIOJTH30BaHUS
MIPOTrpaMMHOT0
oOecrieueHust IiIst
MaTeMaTU4eCcKOoro
MOJICIIMPOBAHUS CUCTEM
ABTOMAaTUYECKOIO
yIpaBJIeHUS

3-11K-2[2] - 3HaTh
COBPEMEHHBII
MaTeMaTHUYECKUI
ammapar,
HCIIOJIb3YEMBIN MpHU
OTMICaHUH, PEIICHUU U
aHaIN3€e Pa3IuYHbIX
MIPUKJIAHBIX 33]1a4;
V-TIIK-2[2] -
HCIIOJIh30BATh
COBPEMEHHBIN
MaTeMaTUYeCKUn
anmnapar JJis
MMOCTPOCHUS
MaTeMaTUYECKUX
MOJIEIEN U AITOPUTMOB
peuIeHus: pa3IndHbIX
MIPUKJIAHBIX 33]1a4;
B-TIK-2[2] - BnageTh
HaBBIKAMU TIPUMEHEHUS
COBPEMEHHOTO
MaTeMaTU4eCcKOoro
anmnapara Jis
MTOCTPOCHUS
MaTeMaTHUYECKUX
MOJIENIEN Pa3IMYHbBIX
MIPOLIECCOB, JIs
00paboTkn
AKCIIEPUMEHTAJIbHBIX,
CTATUCTUYECKUX U
TEOPETHYECKUX
TAHHBIX, JJIs
pa3paboTKH HOBBIX
ITOPUTMOB M METOJIOB
HCcCIeA0BaHMs 3a1a4
Pa3IUYHBIX TUIIOB
3-1IK-11[1] - 3nats
MeToIbI (hopManu3anuu
B CBOEU MPEIMETHON
o0acTu ¢ y4eToM
OrpaHUYCHUHN
HCIIOJIb3YEMBIX METO/IOB




U3MepeHuil),
CBSI3aHHBIX C
o0BeKTaMu
npo¢eCcCuOHATBHON
JeSITebHOCTH
(mporpamMmMHBIMU
MIPOYKTaMH,
MPOEKTaMH,
nporeccaMu, MeToAaMu
¥ HMHCTPYMEHTaMH
IIPOrpaMMHOMN
UHXXEHEpUH), B
COOTBETCTBUH C
YTBEPIKICHHBIMH
3aIlaHUSIMU U
METOIMKAMU; -
MIOCTPOEHHE MOJIeNIei
00BEKTOB
npodeccroHanbHOM
JeSITeTbHOCTH C
UCIOJIb30BaHUEM
WHCTPYMEHTAIIbHBIX
CpeAcCTB
KOMIIBIOTEPHOTO
MOJICIIUPOBAHMUS; -
COCTaBIJICHUE OTIMCAHUS
MIPOBOJIUMBIX
HCCIEIOBAHNH,
MOJIrOTOBKA JJAHHBIX
JUISL COCTABIICHHSI
0030pOB U OTYETOB;

HPOAYKT
(co3zmaBaemoe
MPOrpaMMHOE
obecrnieuyeHue) -
TIPOIIECCHI
KHU3HEHHOTO ITUKJIa
MIPOrPaMMHOTO
MPOAYKTA - METOIBI U
UHCTPYMEHTHI
pa3paboTKu
MPOrPaMMHOTO
MPOIyKTa

Ocnosanue:
[IpodeccuonanbHbIit
cranaapt: 40.011

HpOI/I3BOI[CTBGHHO-TGXHOJ’IOFI/I‘IGCKI/Iﬁ

pa3paboTka u
COIIPOBOKICHNE
IPOrPaMMHOTO
oOecniedyeHus

MH(POPMALIMOHHBIE U
IIPOTrpaMMHBbIE
CUCTEMBI

[1K-1.2 [2] - ciocoben
pa3pabaTeiBaTh U
NPUMEHSTH MTPUKJIIaTHBIE
POTPaMMBI TTPH
pelLeHnH! 3ajjad B
obmnactu
KnOepu3NIecKux u
UH(POPMALMOHHBIX
CHCTEM

Ocnosanue:
[TpodeccrnonanbHbIM
crangapt: 24.057,
AHanu3 onbITa:
pa3paboTKa
MaTEeMaTHYECKOTO U
MPOrPaMMHOTO
obecrieueHus
KrOephU3NIECKUX
CUCTEM

UCCIICIOBAHMS;
V-TIK-11[1] - Y™meTh
(dbopMann3oBaTh B CBOSH
MpeAMETHOM 00J1acTH ;
B-TIK-11[1] - BnageTs
METOJITaMHU
dbopManu3anum B cBoen
MpeIMETHOM 00J1aCTH €
y4eTOM OTpaHUYCHUN
HCIIOJIb3YEMBIX METOJIOB
UCCIIeTIOBAHUS

3-11K-1.2[2] - 3HaTh
TIPUHITAIIBI TIOCTPOCHUS
U YCJIOBUS IPUMEHEHUS
IpOTpaMM,
UCTOJIb3YEMBIX B
3a/1a4ax pa3paboTKH U
COIIPOBOKICHUS
KnOep(hU3NIECKUX
MH(POPMAaLMOHHBIX
CHCTEM;

V-IIK-1.2[2] - ymeTh
000CHOBAaHHO BBIOWPATH
aJITOPUTMBI U
IPOTPaMMHBIE CPEZICTBA
11l pelIeHus 3a1a4
MIPOSKTHUPOBAHUS U
COIIPOBOKICHUS
KnOep(hU3NIECKUX U
MH(POPMAaLMOHHBIX
CHCTEM;




B-TIK-1.2[2] - BnaneThb
HaBBIKAMHU
UCTIOJIb30BaHUS
MIPUKJIQTHBIX TIPOTPAMM
pu pa3paboTKe U
MO/JIEITUPOBAHIH
KHOep(hU3NIEeCcKuX 1
MH(OPMaLMOHHBIX
CHCTEM

4. BOCIIMTATEJIbHBINA IOTEHIIAAJI JUCHUATLIAHBI

Hanpasnenus/nenn
BOCIIUTAHUSA
[IpodeccronanpHOE
BOCIIMTAHUC

[IpodeccuonanbHoe
BOCIIUTaAHUEC

3amaun BocniuTaHus (KO1)

Co3naHue ycioBUid,
o0ecrieunBaromuX, OPMUPOBAHUE
OTBETCTBEHHOCTH 32
npogeccuoHaIbHbIN BBIOOD,
npoecCHOHATBEHOE Pa3BUTHE U
npodeccruonaibubie pemeHus (B18)

Coznanue ycnoBui,
oOecrneunBaroux, GopMUpOBaHUE
Hay4YHOI'0 MUPOBO33PEHHUS, KYIbTYPbI
ITOMCKa HECTAaHAAPTHBIX HAYYHO-
TEXHUYECKUX/TIPAKTHUECKUX PELICHUH,
KPUTHUYCCKOI'0O OTHOUICHUSA K
UCCIIEIOBaHUSM JDKEHAYYHOTO TOJIKA
(B19)

BocnurarenbHbIN TOTEHITAAT
JTUCLIMILUTNH

Hcnonw3oBanme
BOCIIMTATCILHOIO IMOTEHI[HAA
JTUCITUTIINH TIPO()ECCHOHATEHOTO
MOJTyJIs TSt (POpMHUPOBAHUS Y
CTYJICHTOB OTBETCTBEHHOCTH 32
CBOE IpodecCHOHATLHOE
pa3BUTHE TIOCPEICTBOM BBIOOpA
CTYJECHTaMH UHIUBUAYATHHBIX
00pa3zoBaTeNbHBIX TPACKTOPHH,
OpTraHHU3aIMi CUCTEMBbI OOIIICHUS
MEXIy BCEMH YYaCTHUKAMH
o0pa3oBaTenpHOro mpoiecca, B
TOM YHCJIE C HCIIOIL30BaHUEM
HOBBIX HH(POPMAITMOHHBIX
TEXHOJIOTHIA.

1.Ucnons3oBanue
BOCIIUTATEILHOrO ITIOTEHIIAAIA
JTUCIUILTHH/TIPakTHK «HaydHo-
HccaeaoBaTeNbekas paboTay,
«IIpoexTHas mpaKkTUKay,
«HayuHb1i1 cemuHap» JuIs:

- popMupoBaHUS TOHUMAHUS
OCHOBHBIX TTPHHIIAIIOB U
CIoco00B HAYYHOTO MO3HAHUS
MHpa, Pa3BUTHS
HCCIIEIOBATENIbCKUX KAUSCTB
CTYJICHTOB TTOCPEICTBOM UX
BOBJICUCHUS B
HCCIIE0OBATEIIbCKUE TIPOCKTHI 110
00JacTsIM Hay4HBIX
ucciaenoBanui. 2./Mcnoiap3oBanne
BOCIIMTATCILHOIO IIOTEHIHAA
muctumiuH "Mcropust Hayku U
unmxeHepun', "Kpurnueckoe
MBIIICHHE U OCHOBBI HAYYHOM
KOMMYyHUKaluu'", "BBenenue B
crienmanbHOCTh", "HayuHno-
uccieaoBarenbekas padora',




[Ipodeccrnonanshoe
BOCIIUTaHHE

Co3nanue ycioBHid,
obecrneynBaromux, GOpMUPOBAHUE

HaBbIKOB KOMMYHHUKAIIUH, KOMaH)IHOﬁ

pabotsl 1 muaepcTBa (B20)

"HayuHblil ceMuHap" ajis:

- opMHUpOBAHUS CTIOCOOHOCTH
OTJIEJISATh HACTOSIINE HAYyYHBIE
HCCIIEIOBaHUS OT JDKEHAYYHBIX
NIOCPEACTBOM IIPOBEJEHUS CO
CTYJEHTaMH 3aHITUI U
perysipHbIx Oecen;

- popMHUpOBaHUS KPUTHUECKOTO
MBIILICHUS, YMEHUS
paccMmaTpuBaTh pa3iIuyHbIE
UCCJIEOBAHMSI C DKCIIEPTHOM
MO3UIUH MIOCPEICTBOM
00CYX/IEHUS CO CTyIeHTaMU
COBPEMEHHBIX HCCIICIOBAaHUM,
UCTOPUYECKUX IPEANOCHUIOK
TIOSIBJICHUS TE€X WJIM UHBIX
OTKPBITUNA U TEOPUH.
1.Mcnonp3oBanue
BOCITUTATEIbHOTO OTEHIINAIIA
JUCHUIUIMH TpOodEeCCUOHATBHOIO
MOJYJIS AJ1 Pa3BUTHSI HABBIKOB
KOMMYHHUKAITUU, KOMaHTHOU
paboThI U IUJEPCTBA,
TBOPYECKOTO MHKEHEPHOIO
MBIILJICHUS, CTPEMIICHHS
CJIe10BaTh B MpOo(hecCUOHATBLHOMN
JEATEIIBHOCTH HOPMaM
MOBEIEHHS, 00ECIIEUNBAIOIIAM
HPaBCTBEHHbIN XapaKTep
TPYAOBOM AEATETLHOCTH U
HECIy>KeOHOTr0 MOBeIeHUs,
OTBETCTBEHHOCTH 3a MPUHSTHIE
pELIeHus Yepe3 MOATOTOBKY
TPYIIOBBIX KYPCOBBIX padoT U
NPaKTUYECKUX 33JIaHUM, PEIICHHE
KEWCOB, MPOXO0KJIEHUE MPAKTUK U
noarorosky BKP.
2.Mcnonb3oBaHue
BOCTIMTATEIHHOTO MOTEHIINAJA
JUCIUIUIMH TPOo¢deCCHOHATBHOIO
MOy JUIs: - (POPMUPOBAHUS
IIPOU3BOJICTBEHHOI'O
KOJUIEKTUBHU3MA B XOJIe
COBMECTHOTI'O PELICHUS KaK
MOJICTIbHBIX, TAK U IPAKTHUECKUX
3a/1a4, a TaKXkKe IyTeM
MOJIKPEIUICHHE PAllMOHAIBHO-
TEXHOJIOIMYECKUX HABBIKOB
B3aMMOJICUCTBUS B IPOEKTHOU
JESATENIbHOCTH SMOLIMOHATbHBIM
3¢ (HeKToM ycrenrHoro
B3aMMOJENCTBYSI, OIYIIIEHUEM




[Ipodeccuonansroe
BOCIITUTAHUC

[IpodeccuonansHOE
BOCIIUTAHHE

Coznanue ycnoBui,
o0ecrneunBaromux, GopMUpOBaHUE
CIOCOOHOCTH U CTPEMJICHHS
CJIeZIOBaTh B MPpOo(deccru HopMam
MOBEJICHUSI, 00€CTIeUNBAIOLIIM
HPABCTBEHHBIN XapaKTep TPYI0BOU
JeSITeIbHOCTH U HECITYKEeOHOT0
noseaenus (B21)

Coznanue ycnoBui,
obecneunBaronux, GopMupoBaHue
TBOPYECKOTO
WHXKEHEPHOTO/TIPO(HECCHOHAILHOTO
MBIIUICHHS], HABBIKOB OPTraHU3aluN

pocta o6uieit 3¢ heKTUBHOCTH
P pacipeesIeHUH IPOEKTHBIX
3a/1a4 B COOTBETCTBUH C
CHJIBHBIMU KOMIIETEHTHOCTHBIMU
Y SMOLMOHAJIbHBIMU CBONCTBaMH
YJIEHOB POEKTHOM I'PYIIIBI.
1.Ucnonb3oBanue
BOCIUTATEIILHOTO MOTEHIIH AN
JMCLUIUIMH TPO(eCcCHOHATBHOTO
MOJYJISI ISl pa3BUTHS HABBIKOB
KOMMYHHKAaINH, KOMaHIHON
paboTHI U TUJEPCTBA,
TBOPUYECKOTO MHKEHEPHOTO
MBIIIJICHUS], CTPEMJICHUS
CJIeZIoBaTh B MPO(heCcCHOHAIBHOM
JEeSTeIbHOCTH HOpMaM
HOBEJICHUSI, 00€CTIeUNBAIOLIIM
HPABCTBEHHBIN XapaKTeEP
TPYZOBOM AEATEIBHOCTU U
HECTY>KeOHOTO TIOBEICHMUS,
OTBETCTBEHHOCTH 3a IPUHSATHIE
pelIeHus Yyepe3 MOArOTOBKY
IPYMIOBBIX KYPCOBBIX paboT u
PAKTUYECKUX 3aJaHU, peleHue
KEHCOB, IPOXO0KJICHUE NPAKTUK U
noarotosky BKP.
2.Mcnonb3oBaHue
BOCIHUTATEIBHOIO MTOTEHIINAJA
JUCLUIUIMH TPO(ECcCHOHATBHOTO
MOJyJis JUIsl: - (POPMUPOBAHUS
IIPOU3BOJICTBEHHOIO
KOJJIEKTUBU3MA B X0J1€
COBMECTHOT'O PELICHUS KaK
MOJIEIbHBIX, TAK U MPAKTHYECKUX
3a/1a4, a TaKXkKe IIyTeEM
HOJIKpEIUIEHHE PAllMOHAIBHO-
TEXHOJIOTMYECKHUX HABBIKOB
B3aUMOJICUCTBUS B IPOEKTHOM
JEATEIBHOCTH SMOLIMOHAIbHBIM
3¢ (HeKToM yCIenrHoro
B3aUMO/ICHCTBHUS, OIIYIIEHUEM
pocra o0mieit 3 dekTHBHOCTH
IpU pacupeaeNeHUH TPOSKTHBIX
3a/1a4 B COOTBETCTBUU C
CHJIBHBIMU KOMITE€TEHTHOCTHBIMU
Y SMOLMOHAJIHBIMU CBOMCTBaAaMH
YJIEHOB IPOEKTHOM TPyIIIbI.
1.Mcnonb3oBanue
BOCIIUTATEIbHOTO MOTEHLIAIIA
JUCIUIUIMH TPOo¢ECCUOHATBHOIO
MOJYJIsl JUTsl pa3BUTHSI HABBIKOB
KOMMYHHUKAaIMH1, KOMaHAHON




[IpodeccuonanbHoe
BOCIIUTaHHE

KOJUIEKTUBHOM IIPOEKTHOU
nesitenbHocTH (B22)

Coznanue ycnosui,
o0ecrieunBaromuX, GOPMHPOBAHNE
npogecCHOHaIbHO 3HAUUMBIX
YCTaHOBOK: HE NMPOU3BOANTH, HE
KOMMPOBATh M HE UCTIOIB30BaTh
POTPaMMHBIEC U TEXHHYECKHE
Cpe/CTBa, He IPUOOPETEHHBIE HA
3aKOHHBIX OCHOBaHHSX; HE HAPYyIIATh
NpU3HAHHBIC HOPMBI aBTOPCKOTO
npaBa; He HApyIIaTh TalHBI TIEpeIayn
COOOIIEHHH, HE TIPAKTUKOBATh
BCKPBITHE WH(POPMAIIMOHHBIX CHCTEM
W ceTell mepeJayyl JaHHBIX; COONI0AATh
KOH(HICHIIMATBHOCTH JJOBEPEHHOM
undopmaruu (B40)

paboThI U TMAEPCTBA,
TBOPYECKOTO MHKEHEPHOTO
MBILIICHUSI, CTPEMJICHUS
cJe10BaTh B MpohecCuOHATBHOMN
JEATEIIBHOCTH HOPMaM
MoBeAeHUs, 00ECIIEYNBAIOIIUM
HpPaBCTBEHHBIH XapakTep
TPYZIOBOM AESATENBHOCTH U
HECITy>KeOHOT0 MOBeIeHUS,
OTBETCTBEHHOCTH 3a MPUHSTHIE
pelIeHns 4yepes3 MOATOTOBKY
IPYIIOBBIX KYPCOBBIX paboOT U
NPaKTUYECKUX 3aJIlaHHH, peleHne
KeHCoB, MPOX0K/IEHUE MPAKTUK U
noarotosky BKP.
2.Mcnonp30BaHue
BOCIMTATEIBHOIO TOTEHLIAANA
JUCIUIUIMH TpOo¢dEeCCUOHATBHOIO
MOJYJIS JUIst: - GOpMUpPOBAHUS
IIPOU3BOJICTBEHHOT'O
KOJUIEKTUBH3MA B XOJI€
COBMECTHOTI'O PELICHUS KaK
MO/JICJIbHBIX, TaK ¥ MPAKTHYECKUX
3a/1a4, a TaKxKe IyTeM
HOJIKPEIUIEHUE PALIMOHAIBHO-
TEXHOJIOIMYECKUX HAaBBIKOB
B3aUMOJICUCTBUSA B IIPOCKTHOMN
NEeSITeIbBHOCTH SMOIIMOHATbHBIM
3¢ (HeKToM yCrenrHoro
B3aMMOJEMCTBUSI, OIIYIIEHUEM
pocTa o0uiel 3pPeKTUBHOCTH
IIPU pacrpeesieHuu IPOEKTHBIX
3a/1a4 B COOTBETCTBUH C
CHJIbHBIMH KOMITE€TEHTHOCTHBIMU
¥ SMOLIMOHAJILHBIMHU CBOMCTBaMU
YJICHOB POEKTHOM I'PYIIIBI.

1. Ucnonp3oBanue
BOCIHMTATEIBHOIO MTOTEHIINAJA
muctuminH "MHbopmaTrka
(OcHoBBI IporpaMmMupoBaHus)",
[IporpammupoBanue (O6bEKTHO-
OpPUEHTUPOBAHHOE
nporpaMMupoBaHue)",
"IIporpamMMupoBaHue
(AnTOpUTMBI M CTPYKTYPBI
JaHHBIX)" 17151 OPMHUPOBAHUS
KyJIbTYPBl HAIUCAHUS U
oopmIeHHs TPOTpaMM, a TaKKe
NPUBUTHS HABBIKOB KOMaHIHOM
paboThI 32 CYET UCTIOJIb30BAHUS
CHCTEM YIPaBJICHUS NIPOEKTaMU U
KOHTPOJIsI BEpCUI.




2.VMcnonb3oBaHue
BOCIUTATEIILHOTO MOTEHIIHANA
qucuurinHel "IIpoexTHas
npakTuka" 11si QOpMUpPOBaHUS
KYJBTYPBI pEIICHHUS
M300peTaTENhCKUX 3a/1aY,
Pa3BUTHS JOTHYECKOTO
MBIIIICHHS, ITyTEM ITOTPYKEHUS
CTYJEHTOB B Hay4HYIO U
WHHOBAIIMOHHYIO JI€ATEIbHOCTh
WHCTHUTYTa U BOBJICUCHUS B
MIPOEKTHYIO padoTy.
3.Mcnonb3oBaHue
BOCIUTATEILHOTO MOTEHIIHANA
npOGUIBHBIX TUCIUTUIAH AJIs
(hopMupOBaHUS HABBIKOB

U POBOY TUTHEHBI, a TAKKE
CHUCTEMHOCTH ¥ THOKOCTH
MBILLIEHHS, TOCPEACTBOM
U3Yy4EHHUS METOJI0JIOTUYECKUX U
TEXHOJIOIMYECKUX OCHOB
oOecrnieueHus NH(HOPMALIMOHHON
0€30I1aCHOCTH U
Knb6epOe30nacHOCTH Npu
BBITIOJTHEHUH U 3alUTE
pe3yabTaTOB yUeOHBIX 3aIaHUN U
1a00paTOpHBIX paboT 1O
KpUnTorpaguyeckum MeToam
3amuThl H(QOPMALIUY B
KOMIIBIOTEPHBIX CUCTEMAX U
ceTsx. 4.Mcnonb3oBanue
BOCIHMTATEIBHOIO MTOTEHIINAA
muctumiuH " "MHpopmaTHka
(OcHoBBI IporpaMmMupoBaHus)",
IIporpammupoBanue (O6bEKTHO-
OpPUEHTHUPOBAHHOE
nporpaMMupoBaHue)",
"IIporpamMmmupoBaHue
(ANTOPUTMBI U CTPYKTYPBI
JTaHHBIX)" 17151 OPMHUPOBAHUS
KyJbTYpPbI 0€3011aCHOTO
IpPOrpaMMHUPOBAHUS
MOCPEACTBOM TEMATHUECKOTO
AKLIEHTUPOBAHUSI B COJAECPKAHUU
JTUCHUIUIMH U y4eOHBIX 3a1aHUH.
5.Mcnonws3oBanue
BOCIIHMTATEIHHOTO MOTEHIINAA
nucuuriuHel "TlpoexTHas
npakTuka" st pOpMHUPOBAHUS
CUCTEMHOTI'0 II0JIX0/ia 110
obecreueHnI0 HHGOPMAITMOHHON
0€30MacHOCTH U




K1OepOe30MacCHOCTH B PA3IMYHBIX
chepax neaTenTbHOCTH
MOCPEACTBOM HCCIICOBAHUS U
NNEPEHATHA OIIbITAa IIOCTAHOBKU U
pELICHUS] HAyYHO-TIPAKTUIECKUX
3aa1a4 OpraHu3anuiaMmu-
napTHEPaMHU.

S. CTPYKTYPA U COJIEPKAHUE YYEFHOMN TUCIUATLINHBI

Pazgensl yqe6H0171 JUCIHUIIIIMHBI, KX 06’LCM, CPOKH U3YUCHU U (I)OpMLI KOHTPOJIA:

IL.IT

HaunmenoBanue
pasaeiia yueOHoi
TUCHUTIINHBI

Henenn

Jlexknuu/ Ilpaxr.
(cemmuHapsoi )/
JlaGopaTopHbIe
padoTsbl, 4ac.

KOHTPOJIb (popma*,

Oo0s13aT. TEKyIIMH
HepeIs)

MakcuMaJabHBIIR

0aJi1 3a pazgea™*
ATTecTanus
pasaena (popma*,
HeJ1eJst)
HNuaukaropsl
OCBOEHHS
KOMIMOATAHIINIA

6 Cemecmp

MHorocnoiiasie
HEUPOHHBIE CETU

16/16/6

~ =
o
=
—

[\
9]

o0
G
=
T

K1

3-TIK-




3-TIK-

IIpumeHeHue
HEUPOHHBIX CEeTe s
pEIICHUs] TPUKIIATHBIX
3amay 00paboTKn
JTAaHHBIX

9-15

14/14/9

n3-11
(30)

35

KH1-15

3-I1K-

[1K-1,
B-
IK-1,
3-TIK-
1.2,
V-
IIK-
1.2,

[K-
1.2,
3-IIK-
1.3,

K-
1.3,
B-
K-
1.3,
3-IIK-

V-
I1K-2,
B-
I1K-2,
3-IIK-
11,
V-
[K-
11,

B-
K-
11

HUmoeo 3a 6 Cemecmp

30/30/15

60

KonTpoabHbie
MeponpusiTust 3a 6
Cemectp

40

V-
IIK-
1.2,
3-TIK-

V-
I1K-1,




B-
IK-1,
3-IIK-

3-IIK-

11,
B-
TIK-
11

* — COKpaIlleHHOE HauMEHOBaHUE (HOPMBI KOHTPOJISI
** — cyMMa MaKCHMAJBHBIX OaJUIOB JOJDKHA ObITh paBHa 100 3a cemecTp, BKIIOYAs 3a4eT U
(wm) PK3aMeH

CoxparnieHre HaMMEHOBaHUHN (POPM TEKYIEr0 KOHTPOJIS M aTTECTALUH Pa3AesioB:

Oo6o03na | [lo1HOe HaMMeHOBaHME
YyeHHne
I3 JlomarnHee 3amanue
KN KonTposb 1no uroram
K.p KoHTpoiibHast paboTa
3 3ayer
KAJEHJIAPHBI IIJIAH
Henea | Tembl 3ansaTuii / Conep:kanue Jlek., | IIp./cem. | JIao.,
U Jac. , uac. yac.
6 Cemecmp 30 30 15
1-8 MHorocJioliHbie HEHPOHHbIE CeTH 16 16 6
1-4 MartemaTuyeckasi MojJe/ib HCKYCCTBEHHOT0 HelipoHA U Bcero aynuTopHbIX 4acoB
MHOI0CJIONHON HelpoHHOM ceTu. MeTo1 00paTHOrO 8 E P




pacnpocTpaHeHus OIINOKH.

OO6mwme cBeneHus 0 PYHKITMOHUPOBAHUH OUOJIOTHIECKOTO
HelpoHa, OMOJIOTHYECKH HHCITUPUPOBAHHBIE MOJEIIH,
HCKYCCTBEHHBIM HEUPOH, OCOOCHHOCTH HEUPOCETEBOM
TEXHOJIOTUH, 001aCTH MPUMEHEHUSI HEHPOHHBIX CETEH, METO.T
«YEPHOTO SIIMKa» U «MATKHE BBIYUCICHUS», OCHOBHBIE BEXU B
HCTOPUM Pa3BUTHUS TEOPUU HEUPOHHBIX CETEH.

O030p OCHOBHBIX apPXUTEKTYp HEUPOHHBIX CETEH: OT
AJIEMEHTAPHOT'0 MEPCENTPOHA 10 TITyOOKMX HEMPOHHBIX CETeH,
U MIPUHILIMIIOB UX 00y4eHUs: 00yUEHUE C yUUTENIEM U
camMooOy4eHue.

MaremaTruueckas MOJIeSIb UCKyCCTBEHHOTO HEMPOHa,
AKTUBALMOHHBIC XapAKTEPUCTUKU HEUPOHOB, CTOXACTUYECKUI
HEUPOH, HEUPOHHBIE CETH MPSIMOTO PACIIPOCTPAHEHHS,
MaremMaThyecKas MOJeJIb MHOTOCIIOMHON HEMPOHHOM CETH,
YHUBEpPCaIbHAs allPOKCUMAMOHHAs TEOpeEMa, HEUPOHHAs
CETh KaK YHUBEPCAJIbHbBIN alllIPOCKUMATOP.

Data-driven u model-based moaxo/ b1 K TOCTPOSHUIO MOJIENIEH,
(byHKIMS TOTEPb, TEOPETUUECKUI U SMIIMPUUECKUI PUCK,
MPUHIIMIT MUHUMHU3ALUU SMIIUPUYECKOTO PUCKA, TOCTAaHOBKA
3a1a4 00y4EeHHUSI MHOTOCJIONHOW HEHPOHHOM CeTH.
OcHOBHBIE KJacChl 331a4, PEIIaeMbIX C TIOMOIIBIO
MHOT'OCJIOMHBIX HEMPOHHBIX CETEU: perpeccus u
KjaccuuKanus, KBagpaTtuyHas GyHKIHS TOTEPb,
CTaTUCTHYECKHH B3I Ha 3a/1a4y KJIaCCHU(HKAIINY,
BEPOSTHOCTHASI MOJIEIb JAHHBIX, OLICHWBAaHNE TapaMeTPOB
MOJIEJIN, METOJT MaKCUMAaJIbHOTO MPaBI0noa00us, OuHapHas u
KaTeropuajibHas KpOCC-IHTPOIIHSL.

Pacuér rpaguenrta ¢pyHkuuu noteps, chain rule, Mmetos
oOpatHoro pacrpoctpanenus omunoku (backpropagation
algorithm), TBOIICTBEeHHBIE MOTEHIINAIIEI HEUPOHOB, CETh
00paTHOro pacpoCTPaHEeHUs, TPAJUEHThI KBapaTUIHON
(YHKIMHU OTEPh ¥ KPOCC-IHTPOIHUH.

Ownutaiig

0 0 0

MeToabl 00y4eHUs1 HEPOHHBIX ceTel

I'panuentHeie MeTo bl 00y4eHus. IIpocToii rpaaneHTHbII
METO/I, METOJ HAUCKOPEHIIETro CIyCKa, IPaJIMEHTHBIA METOJI C
MOMEHTOM, MeTo HecrepoBa, MeTO CONPSKEHHBIX
IpaJleHTOB, IapaMeTPbl METOA0B, 0COOEHHOCTH,
IIPEUMYILIECTBA U HEAOCTATKU METO/IOB.

MeTtop1 00yueHHUs ¢ aAanTUBHBIM mmaroM. [loaxos! k
YIPaBJIEHUIO CKOPOCTHIO 00YYEHUs: MPOrPaMMHOE U
a/JlalITUBHOE U3MEHEHHE CKOpOoCTH, learning rate decay, MmeTobl
AdaGrad, RMSProp, AdaDelta, Adam, RProp, mapamerpst
METO]I0B, 0COOEHHOCTH, IPEUMYIIIECTBA U HEJIOCTATKH.

MeToa CTOXacTHYECKOTo IpaJueHTa: 0COOEHHOCTH,
MIPEeUMYIIECTBa U HEAOCTATKH, 3110Xa 00yUEHHUS, PEKUMBI
o0ydeHHs: HEHPOHHBIX CeTe!: MAaKEeTHBIN, CTOXaCTHUECKU,
mini-batch, npakTuyeckue pekoMeHaaIuu Mo BEIOOPY pazMepa
mini-batch'a.

Mertoapt 00ydenus 2-ro nopsigka. Meron Herotona-Padcena,
KBaJIpaTHYHAs alllPOKCUMAITUs KpUTepusi 00ydeHusl, KBa3u-
HBIOTOHOBCKHE MEeTOIbI, MeTo 1 JIeBeHOepra-Mapkapara,

Bcero ayutopHbIx 4acoB

8 | 8 | 4
Omuiaiig
0 0 0




Metox BFGS, oco0eHHOCTH UCITOIb30BaHUsS METOAOB 2-TO
TOpsI/IKa I 00yUYeHUsT HeUPOHHBIX CETEH.

NHnnmanusanus napameTpoB HEUPOHHOU CETH.
NudopManinoHHbIi MOTOK B HEUPOHHOM CETH U MpodieMa
WHUITHAIA3AINHA CHHAITHYECKUX KO3(PPHUIIHECHTOB,
CKMMAIOIIUICS U pacXoasiuiics nHGOpMaLlMOHHbIE TOTOKH,
npo0JieMa 3aTyXarolero rpaJiieHTa, MeTo XaBbepa
MHUIMAIA3ALHMY TAPAMETPOB CETH.

IIpuMeHeHre HEMIPOHHBIX ceTel AJIs pelleHus
NPUKJIATHBIX 32124 00pa00TKH JAHHBIX

14 14 9

O0o0menne TaHHBIX B HEHPOHHBIX CETAX

CrocoOHOCTh HEUPOHHOM CeTH K 0000IIEeHNI0, TepeodyUYeHuE,
oOyuJarolasi, BAIUJAIMOHHAS U TECTOBAsI BEIOOPKH, PUCK JIIs
KBaJpaTUYHON (QyHKIIUU MTOTEPH, pa3liokeHue bias-variance,
CBSI3b CIIOKHOCTH HEHPOHHOW CETH M CIIOCOOHOCTH K
0000111eHUIO.

OreHKa TOYHOCTH HEMPOCETEBOM MOJIEINU, KPOCC-BAIHMIALINS,
Meroa Monte-Kapio, k-fold, holdout, leave-one-out kpocc-
BaJWIalus, CTPAaTU(UKAINUS BEIOOPKU TIPU KPOCC-BATTUIAIINH,
BHYTPEHHSIS1 KpOCC-BaJIU Al

[Toxomap! K MOBBILIEHHIO 0000IIA0MIEH CIOCOOHOCTH
HEUPOHHOW CETH, METOBI PETYJISIPU3aIIMN HEUPOHHBIX CETEH,
L1 u L2 perynspusanust BecoB, 0TOOp MPU3HAKOB IPU
00y4eHUH HEHPOHHOM CETH, paHHUN OCTAaHOB MPOLIETYPhI
oOydeHus1, ayrMEHTAIUs JaHHBIX, MHBEKIUS IIyMa.

Wnes dropout-perymspusanuu c10€B HEHPOHHOM CETH,
obyuenue dropout-ciosi, dropout kak KpaitHuii cirydait
Oarrunra, npobjaeMa cMenieHuss HHGOPMaAITMOHHOTO TTOTOKA B
HEHpOHHBIX ceTsx (internal covariate shift), mnes batch-
HOpPMAaJIM3aIH CKPBITHIX CJI0EB HEUPOHHOI ceTH, 00yueHue
batch normailzation-cnost, o0paTHO€ pacnpocTpaHeHue
omuOKH yepes3 batch normailzation-ciomu.

Bcero ayIuTOpHBIX 4acoB

8 | 8 | 4

Owntaiin

0 0 0

11-15

IIpuMeHeHre MHOTOC/I0HBIX HEPOHHBIX ceTel A1
pelieHHus] MPUKJIAIHBIX 32124 00pa00TKM JAHHBIX
[TpenobpaboTKa JTaHHBIX, UCMIOIB3YEMBIX IJISI TOCTPOCHHUS
HeripocetreBoit moaenu. [Ipuanun GIGO, cmocoOs
penoOpaboTKU JAHHBIX: OYMCTKA JTAHHBIX, HHTErPaIUs
TaHHBIX, PEAYKIHUS JaHHBIX, TPeoOpa3oBaHue JaHHBIX,
«TPSI3HBIC» TAHHBIE U METO/Ibl OUUCTKH JIAHHBIX, YCTPAaHECHUE
BBIOPOCOB U BOCCTAHOBJICHHE IPOMYIIIEHHBIX 3HAYEHUN B
JTAHHBIX.

Nmxenepus mpusHakoB (feature engineering), moaxo/sl K
(OpMHUPOBAHUIO MPU3HAKOB: KOHCTPYUPOBAHUE TIPU3HAKOB
(feature construction), BeIIeTIcHUE IpU3HAKOB (feature
extraction), ot6op npusHakoB (feature selection), oOyuenue
npu3HakoB (feature learning).

OO01mas cxema MoCTPOCHUS HEHPOCETEBOM MOJICITH, BBIOOD
apXUTEKTYpbl HEUPOHHOM CETH U MeTOoAa 00YUYEeHHUSI, ITOIXOIbI
K HACTPOMKE TUIIep-I1apaMeTPOB HEMPOCETEBOU MOJIEIIN U
MeToaa 00ydeHust, 00yueHre 1 Baauaalus HeHpoceTeBoM
MOJIETIH.

TecTrpoBaHuEe HEMPOCETEBON MOJICIIH, OLICHKA Ka4eCTBa

Bcero ayiuTOpHbIX 4acoB

6 |6 |5
Ouwuaiig
0 0 0




peleH s 3a1a4 PErPEeCcCHU U KIacCU(PHUKAIIMU, CTATUCTUIECKUN
aHaM3 OIMMOOK PErpeccru, MaTpHIla OMTMOOK HEHPOCETEBOTO
knaccupukaropa, ROC-ananu3 HeiipoceTeBoro
kiaccudukaropa, pacuer nokazarensi ROC AUC.

CokpailieHHbIe HAUMEHOBAHUSI OHJIANH OIIIINA:

Oo6o3una | [losiHOe HaMMeHOBaHMe
YeHHue

oK DJIEKTPOHHBIN KypC

1M [ToTHOTEKCTOBBIN MaTepual
111 [TOTHOTEKCTOBBIE JIEKIIMHU
BM Buneo-marepuasl

AM AyJMo-MaTepualibl

[Ip3 [Ipe3enTaunu

T Tectbl

5CM OJIEKTPOHHBIE CIIPaBOYHBIE MAaTEPUAJIbI
ncC HNHTEpaKkTUBHBIN CAUT

TEMbBI JIABOPATOPHBIX PABOT

Henean

Tembl 3ansiTuii / Conepxanue

6 Cemecmp

1-4

Cerh XeMMHHTA
Cerp XeMMHHTA

IIpMeHeHre MHOTOCTOMHBIX ceTel AJIS pelleHust 3a1a4
perpeccun

[IpuMmeHeHre MHOTOCIIONHBIX CETEH JUIsl pelIeHUs 3a7a4
perpeccuu

IIpMeHeHre MHOTOCTOMHBIX ceTel NJIs pelleHust 3a1a4
KJIacCH(PUKALMU

[IpuMmeHeHre MHOTOCTIONHBIX CEeTe JUIsl pelIeHus 3aa4
KJIacCH(DUKALNH

13-15

Camoopranmsywmmuecs kaptol Koxonena
Camoopranusyronuecs: Kaptbl Koxonena

TEMBbI IPAKTUYECKUX 3AHATUI

Henean | Tembl 3ansaTuii / Conepxxanue
6 Cemecmp

1 MaremaTuyeckas MoJeJIb U (PYHKIIMOHAJIbHbIEC CBOMCTBA
TEeXHHUYECKOr0 HelpoHa
Matematuueckas MoJieb U (pyHKIIMOHAILHBIE CBOHCTBA
TEXHHUYECKOI0 HEMPOHa

2 Peanmzanus OysneBbIX (PYHKIMIT HA HEHPOHHBIX CETAX
Peanuzarus OyneBbIx PyHKIIMN HA HEHPOHHBIX CETSIX

3 Cerb XeMMHHI 2
CeTb XeMMUHTa

4 Knaccupurkauus JaHHbIX HA HEHPOHHBIX CETAX
Knaccudukanus JaHHBIX Ha HEHPOHHBIX CETAX

5 IIpaBuna Xe66a u Yuapoy-Xogda




[TpaBuna Xe66a u Yuapoy-Xodhda

6 MeTo 00paTHOTO pacpoOCTPAHEHNSI OIIUOKHU
MeTo1 00paTHOTO PacpPOCTPAHCHHUS OIIHUOKU
7 MeTo 00paTHOrO pacnpocTPpaHeHHsl OIIUOKH BO BpeMeHH
MeTo1 00paTHOTO PaCIPOCTPAHCHHUS OIMOKH BO BpEMEHHU
8 KonTpoasnas pabora
KonrponsHas padora
9 IIprMeHeHre MHOTOCTOMHBIX HEMPOHHBIX ceTel JIsl
peuieHus 3a71a4 00padoOTKM JaHHBIX
[IprMeHeHre MHOTOCIIOMHBIX HEHPOHHBIX CETEM ISl PELLICHUS
3a1a4 00pabOTKH TaHHBIX
10 Cetp Xongpuiaga
Cerp Xondunga
11 Camoopranusyomuecs kaptol Koxonena
Camoopranusytomuecs: kaptel Koxonena
12 CeTb BCTPE4YHOI0 paclpoCTPAHEHHUS
CeTb BCTPEYHOT0 pacIpOCTpaHEHUs
13 CaepTouHbIe HEHPOHHBbIE CeTH
CBepTOYHbIC HEUPOHHBIE CETH
14 I'ty0okoe o0yyeHune U MepeHOC 3HAHUM
['myGokoe 00ydyeHre U NepPeHOC 3HAaHUM
15 KonTpoabnasi padora
KonTponbhas pabota
6. OBPA3OBATEJIBHBIE TEXHOJIOI'MHU
3aHATHS TPOBOASTCS MO KIACCHUYECKOM CUCTEeMe YTEHUS JIKIMM U MPOBEICHUS MPAKTUYECKUX
3aHATHI.

Heckonbko TeM Kypca CTYIEHTBI OCBaMBaIOT CaMOCTOSITENIHO, UCIOJb3Yys MPENOCTaBICHHBIE
MeTOoAMYeCKrue Marepuanbl. KOoHTposib caMOCTOATENbHOW pabOThl MU OCBOEHHSI M3YYEHHOM TeMbI
IIPOBOAMTCS HA CEMUHApCKOM 3aHATUHU. B mpornecce koHTposibsHOro onpoca (KO) xaxaplil ciaymaTensb
JIOJKEH OTBETUTBH Ha BOIIPOCHI IMpenojaBaTelis WM MPOBECTU KPATKHE PACUETHI MO MPEATI0KEHHBIM
3agadaM. Pe3ynbTaThl KOHTPOIBHOTO OIIPOCA MaruCTPAaHTOB OLIEHUBAIOTCS B Oalliax.

JUis monydeHHsT HaBBIKOB AaHAUTHYECKHX pPAcueTOB CTYJIEHTaM €)KEHEENIbHO BbIIAI0TCA
3aJauu JUIsl CaMOCTOSITENIbHOW JoMalHed paboTel. Pe3ynbTarel pemieHus 3ajad KOHTPOJIUPYIOTCA B

AYJAUTOPHUHN HA IIPAKTUYICCKUX 3aHATUAX.

B teuenue CEMCCTpPaA MMPOBOAATCA 4 KOHTPOJIbHBIC pa6OTLI 110 BCEM pasJiciiaM Kypca.

7.

@®oH/1 OLIEHOYHBIX CPEACTB MO JAUCLUILIMHE 00ECIIeYMBAET MPOBEPKY OCBOCHUS IUIAHUPYEMBIX
pe3yabTaToB O0y4YeHHs (KOMIIETEHIIMA W WX HMHIMKATOPOB) MOCPEACTBOM MEPOIPHITUN TEKYIIETO,

®OH/JI OHEHOYHBIX CPEJICTB

PyOEKHOTO U MTPOMEKYTOUHOT'O KOHTPOJISI 110 JUCITUTIIIMHE.

Cesi3p Mexnay (GOpMUPYEMBIMH KOMIETEHUUSMU U (OpMaMHU KOHTPOJIS HMX OCBOCHHUS

MpeACTaBJICHA B CJICyIOIEH TabmuIe:

KoMnerennus NHaukaTopbl 0CBOEHUS ATTecTAllMOHHOE MePONIPUATHE
(KIT 1)
TIK-1 3-T1K-1 3, K-8, KU-15, k.p-7, A3-11




V-1IK-1 3, K-8, KU-15, k.p-7, A3-11
B-IIK-1 3, K-8, KU-15, k.p-7, A3-11
[IK-1.2 3-1IK-1.2 3, K-8, KU-15, k.p-7, A3-11
V-1IK-1.2 3, K-8, KU-15, k.p-7, A3-11
B-IIK-1.2 3, K-8, KU-15, k.p-7, A3-11
IIK-1.3 3-1IK-1.3 3, K-8, KU-15, k.p-7, A3-11
VY-1IK-1.3 3, K1-8, KU-15, k.p-7, A3-11
B-IIK-1.3 3, K-8, KU-15, k.p-7, A3-11
I1K-2 3-1IK-2 3, K-8, KU-15, k.p-7, A3-11
VY-11K-2 3, K-8, KU-15, k.p-7, A3-11
B-IIK-2 3, K1-8, KU-15, k.p-7, A3-11
[K-11 3-TIK-11 3, K1-8, KU-15, k.p-7, A3-11
V-1IK-11 3, K-8, KU-15, k.p-7, A3-11
B-IIK-11 3, K-8, KU-15, k.p-7, A3-11

HIxanbl oeHKU 00pa3oBaTe/IbHbIX JOCTHKEHU I

[IIkana Ka)KAOro KOHTPOJIBHOI'O MEPOIPHUATHS JIEKHUT B mpenenax oT 0 10 yCTaHOBJIEHHOTO
MaKCHMaJILHOrO Oajlila BKIIOUMTENLHO. MTorosas aTTecranuAa I10 JUCHUIIIIMHE OLICHUBACTCA IIO 100-
OayIbHOM IIKaJe U MpeAcTaBisieT coboi cymmy 0auioB, 3apabOTaHHBIX CTYIEHTOM IPU BBINOJIHEHUU
3aJJaHUi B paMKax TEKYILEro ¥ MPOMEKYyTOYHOTO KOHTPOJIS.

Hrtorosas olieHKa BBICTaBISAETCS B COOTBETCTBUHU CO CIEIYIONIEH IIKAJIOM:

Cymma
0amu10B

Ouenka 1o 4-ex
OaJUILHOM IIKAJIE

OrneHka
ECTS

TpeOoBaHMs K YPOBHIO OCBOCHHIO
Y4eOHOHN TUCIIMILUTHHEI

90-100

5 — «omauunoy

OHCHKa «OTJIMYHO» BBICTABJIISICTCS
CTYJICHTY, €CJIH OH IIyOOKO M IMTPOYHO
YCBOWJI IPOTPaMMHBIN MaTepra,
WCYEPIBIBAIOIIE, ITOCIEA0BATENBHO,
YETKO U JIOTUYECKH CTPOMHO €ro
W3JIaraeT, yMeeT TECHO yBS3bIBATh
TEOPHIO C PAKTHUKOI, HCTIONB3YET B
OTBETE MaTepHall MOHOTPaPUUECKOM
JIUTEPATYPBHL

85-89

75-84

70-74

4 — «xopouioy

65-69

60-64

OreHKa «XOPOIII0» BBICTABIISETCS
CTYICHTY, €CJIH OH TBEP/IO 3HAET
MaTepual, TpaMOTHO U IO CYLIECTBY
M3JIaraeT ero, He JIOMycKast
CYIIIECTBEHHBIX HETOYHOCTEW B OTBETE
Ha BOIIPOC.

3 -

«Y00871eMEOPUMENLHOY

O1eHKa «yIOBICTBOPUTEIHHOY»
BBICTABIISIETCS CTY/ICHTY, €CIIH OH UMEET
3HAHMS TOJIHKO OCHOBHOTO MaTepHala,
HO HE YCBOWJI €T0 JIETAJICH, OMyCKaeT
HETOYHOCTH, HEIOCTATOYHO MPaBUJIbHBIC
(hopMyTUPOBKH, HAPYIIEHUS
JIOTUYECKOM TT0CIeI0BATENLHOCTH B
H3JI0’)KCHHUH IPOrPaMMHOI'0 MaTepHaa.

Hwxe 60

2
«HEY0081em8OPUMENLHOY

OueHKa «HEYIOBIETBOPUTEIBHOY»
BBICTABJISIETCA CTYJEHTY, KOTOPBIN HE
3HAET 3HAYUTEIIHHON YacTu
MPOrpaMMHOT0 MaTepHuayia, JOMyCKAeT




cyliecTBeHHbIe omnOKu. Kak mpasuio,
OLICHKA «HEYIOBJIETBOPUTEIHHO»
CTaBHTCS CTY/ICHTaM, KOTOPbIE HE MOTYT
MPOJIOJKHUTE 00y4eHue Oe3
JOTIOJIHUTEIIBHBIX 3aHSATHH 110
COOTBETCTBYIOLICH AUCHHUIUINHE.

8.  YYEBHO-METOJWYECKOE U TH®OPMALIMOHHOE OBECIIEYUEHUE
YYEBHOI JUCIMUILINHEI

OCHOBHAZ JIMTEPATYPA:

1. DU Y-45 [IpumeHeHne HCKYCCTBEHHBIX HEHPOHHBIX CETEM U CUCTEMBbI OCTATOYHBIX KJIACCOB B
kpunrorpaduu : yaeoHoe nmocodbue, Mockpa: duszmariaut, 2012

2. O K 75 Camoopranusyromuecs KapThl ;. yaeOHoe nocooue, Mocksa: Jlabopatopus 3Hanui, 2017

3. 004 M71 JlaGopaTOpHBIif MPaKTUKYM 110 Kypcy "BBenenue B Teopuro HelpoHHBIX cetell” @, O. A.
Mumynuna, A. I'. Tpopumos, M. B. lllepobununa, Mocksa: MU®U, 2007

JOITOJIHUTEJIbHA S JIMTEPATYPA:

1. 004 I'67 HeitpoHHbIe ceTH Ha miepcoHaIbHOM KommbtoTepe : , A.H. 'op6ansb, I.A. Poccues,
HoBocubupck: Hayka, 1996

2. 004 K84 NckyccTBeHHbIE HEUPOHHBIE CETH : Teopus U npakTuka, B. B. Kpyrnos, B. B. bopucos,
M.: T'opsiuast munus - Tenexom, 2002

3. 004 M42 Heiiponnsie cetn. MATLAB 6 : , B. C. Mengenes, B. I'. Iloremkun, M.: Inanor-MU®U,
2002

4. 004 E41 HeiipokOMITBIOTHUHT U €T0 MPUMEHEHHS B 9KOHOMHKE 1 Ou3Hece : Yueb. nmocobue, Exon
A.A., ymckuit C.A., M.: MUDU, 1998

5. 004 O-75 Heitponnsie cetu it 00padotku nHpopmanmu : , C.OcoBckuii, MockBa: OUHAHCH U
cratuctuka, 2004

[MTPOI'PAMMHOE OBECITEYEHUE:

CrnenanbHOe porpaMMHoe oOecriedeHne He TpedyeTcs
LMS U UHTEPHET-PECYPCBI:
https://online.mephi.ru/

http://library.mephi.ru/

9.  MATEPHUAJIbHO-TEXHUYECKOE OBECIEYEHUE YYEBHOM
TACIATITAHBI



CriennanbHOE MaTepUATBHO-TEXHUYECKOE 0OecrieueHne He TpedyeTcs

10. YYEBHO-METOAMYECKME PEKOMEHJIALIMU J1JIsA CTYAEHTOB

B kadectBe oneHouHoro cpejactBa wucnoiszyercs 100 OanpHas cemecTpoBas CHCTEMA,
YYUTHIBAIOMIAS TIOCENIAEMOCTh 3aHATHN, aKTUBHOCTH (BBIITOJIHEHUE JOMAITHUX 3aHSITHIA), BEITIOJTHCHHE
TEMaTUYECKHUX JOMAITHUX 3aJaHUH 10 KaXIOMY pa3zeily, KOHTPOJIbHO-TECTOBasE paboTa Mo KaxaoMy
pazgeny. Kaxasiil pa3aen npoxXoguT aTTeCTAIUIO.

Hroroserii 6amn 3a paznen (KN) popmupyercs ciemyronmum o6pazom:

MOCEIaeMOCTh CEMUHAPCKUX 3aHATUH (ekeHenenbHo) He menee 80% +2 Oara

He meHee 50% +1 6amn

menee 50% 0 6amioB

J13 — BeInoNIHEHUs TeMaTtuueckoro /I3 (1mo kaxxaomy pasneny)

Boinonneno ne menee 80% +3 GamioB

Brimonneno e menee 50% +2 6anna

Boinonneno menee 50% 0 6amioB

KP - koHTpONBHO-TECTOBAs paboTa (IIPOIOJKUTEILHOCTh — 2 a/dac

(mpoBoauTcs B aynuTopuu) Beimonneno He menee 90% +8 GamnoB

Beimonueno ot 70-10 89% +6 6amioB

Beimonueno ot 40-10 69% +4 6anna

Menee 39% 0 GamoB

KW — arrecramus pasgena (KOHTpOJbh Mo WToram) Pasgen arrectyercs, ecinw HaOpaHO He
MeHee 60% O6annoB

ITo 1 n 2 pa3znenam opranusyercs 1o 1 nepecgade Ha 3a4ere.

CamocTosTenbHas paboTa cTyZeHTa BKiItouaeT: [loBTOpeHrne TeopeTHuecKoro MaTepuana —

Brimonnenue /13

Brimonnenue TJ13

11. YYEBHO-METOJUYECKHUE PEKOMEHIALIMU JJI5 IPENOJABATEJEN

JIeKIIMOHHBIN KypC CTPOUTCS CIEAYIOUIMM 00pa3oM.

BBOI[HaSI 4JacCTb NOCBAIIHA OCHOBHBIM IMOHATHAM TCOPHUU HGprOHHBIX CCTCFI, BBOJUTCA ITOHATUC
HeﬁpOHa, paccMaTpruBarOTCA OCHOBHBIC THIIbI AKTHBAaIlMOHHBIX XapPaKTCPUCTHK HCprOHOB
(nerepMHHUpOBaHHAS, CTOXAaCTUYECKasL, COpEBHOBATEIbHAs), MIPUBOAATCS MIPUMEDPEL.
PaccmaTrpuBaroTcsi 0COOEHHOCTH HEMpPOCETEBOM TEXHOJIOTMM, OCHOBHBIE THIIBI 33Jay, Ul peHICHUS
KOTOPBIX 3P PEKTUBHO IPUMEHEHNE HEUPOHHBIX CETEH.

PaccmaTtpuBaercs MaremMaTH4ecKas MOJENIb MHOTOCIONHOW HEHPOHHOM CETH, BBOAATCA
OCHOBHBIE 0003HAUEHUs, PUCYETCs CXeMma IpPSIMOIo paclpocTpaHeHHsl CUrHana. PaccMaTpuBaroTcs
METObl ONTHUMM3AIUK NapaMeTpOB MHOTOCIOWHOW HEMpOHHON ceTH, 0coboe BHUMaHHUE YyAesIeTcs
TpaAUCHTHBIM MCTOAaM IICPBOIO MOpsAAKaA, U3JIararoTCad OCHOBHBIC UACU U (1)OpMyJIBI METOO0B BTOPOTO
nopsika. B aTom pasnene Heo0X0IUMO pacCMOTPETh METO 0OPAaTHOTO PaclpoCTpaHEHUs U pa3o0paThb
npuHuMn e€ mnoctpoeHus Ha npumepe. [lokazate >QQPEeKTUBHOCTH MeTOJa IO CPaBHEHHUIO C
KJIACCHYECKHM CIIOCOOOM pacué€Ta NpOU3BOIHBIX.

Cnenyromass Tema IOCBSIIEHA IPAKTUYECKOMY IPUMEHEHHIO MHOTOCIOWHBIX HEMPOHHBIX
cereil. 31echb HEOOXOAMMO PpAacCMOTPETh OCHOBHBIE THIBI 3aJad, pELUIAEMbIX C IOMOIIbIO
MHOTOCJIOMHBIX HEHPOHHBIX ceTei, ocoboe BHUMaHHWE YJENUTh 3ajjayaM amnlpOKCHUMAIHH,



MIPOTHO3UPOBaHMA U Kiaccuukauuu naHHbIX. [loka3zaTh MPUHLIMIHAIBHYIO BO3MOXKHOCTH PELICHHUS
9THUX 3a7a4 C TOMOIIBI MHOTOCIIOWHBIX HEMPOHHBIX CETEH.

Jlanee paccMaTpUBAIOTCSl MaTeMaTUYeCKHEe OCHOBBI HEMPOHHBIX ceTeil Xondunaa. [IpuBonsrcs
OCHOBHBI€ MOHATHUS, BBOAUTCA MaTeMaTu4eckas MoJieb ceTu. B 3Tom paszaene HeoOX0UMO MOKa3aTh,
YTO ceTh Xomnduiaa, HaCTpOEHHas: Ha OJUH 0Opasell, ClIocoOHa ero 3allOMHUTh U HAWTH, UCIIOJIb3YS
acCOIIMaTUBHYIO TaMATh. Takke moka3aTh, 4TO y ceTH Xomnduiga, HACTPOSHHOW Ha HECKOJIBKO
00pasnoB, BO3MOXHO BO3HHKHOBeHHE 3(dekra "nmoxHoi mamsatu". ChopMynupoBaTh TEOpEeMy O
KOHEYHOCTH MEePEXOTHOTO Ipoliecca U MPUBECTH €€ J0Ka3aTeNbCTBO.

Hanee paccmarpuBaroTcs camooOyuwaromuecss cetd KoxoneHa. 3pmech  HE00XOAMMO
chopMyIMpOBaTh MOCTAHOBKY 33Jaydl KJIACTEpU3alMM JNAaHHBIX, OOpaTUTh BHHUMAHUE HA Pa3HUILy B
MOCTAHOBKAX 3aj[a4y KjacCU(UKAUN U KIACTepU3alluy JaHHBIX, 1aTh 0030p U3BECTHBIX KJIACCHYECKUX
METOJIOB KJlacTepu3auuu. PaccMoTpeThr 0COOEHHOCTM NpUMEHEHHs HeWpoHHOH cetn KoxoHeHa u
kapTel KoxoHeHa ans pemieHus 3ajaud Kiactepusanuu. PaccMoTpeTb MeTos caMooOyueHus c
YTOMJIIEMOCTBIO KaK METOJl yCTPAHEHUS HEraTUBHBIX 3(h(hEeKTOB pu HEHPOCETEBOH KilaCTEPU3aALHH.

B nuHeNHHOM AMCKPUMMHAHTHOM AaHAJIM3€ PAacCMaTPUBAIOTCS OCHOBHBIE MOHATHS, 0cC000€
BHUMaHUE yJAeseTcs IPUMEHEHUIO HEHpOHHBIX ceTel ¢  KECTKUMHU  AKTUBAL[MOHHBIMHU
XapaKTepUCTHKU [UIsl PELIEHUs 3ajad JUCKPUMHMHAHTHOIO aHanu3a. BBOOUTCS MaTeMaTHYeCKHe
MOJIENIM  DJIEMEHTAPHOTO IMEPCENTPOHA W MHOTOCIOHMHOrO IepcenTpoHa. B maHHOM pasnene
HEO0XOIMMO YAETUTh BHUMaHHUE MpaBWJIaM MOCTPOCHHS NMEPCENTPOHOB U MpaBUIaM MX OOydYeHHS —
npaBwry Xeb60a u npaswity Yuapoy-Xodda.

ABTOp(BI):

Tpodumon Anexcannp ['enHagpeBuY, K.T.H.



