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AHHOTAIUA

Teopusi HEWPOHHBIX CETE — pa3zell MAIIMHHOTO OOYYEHHs, B KOTOPOM pacCMaTpPUBAIOTCS
ceMeicTBa 0OydaeMbIX W CaMOOOYYAIOIIUXCS MOZENCH W  aJrOpUTMOB, HHCIMPUPOBAHHBIX
OMOJIOTMYECKUMHU CeTSIMH HEeWpoHOB. biarogapsi cBoell allaNTMBHOCTH HCKYCCTBEHHBIE HEHPOHHBIE
CEeTH OKa3bIBAIOTCS APPEKTUBHBIM, a B Psijie CIIy4aeB HE3aMECHUMbBIM HHCTPYMEHTOM B PEILICHUH TAaKUX
3aJjad  MAlIMHHOTO OOydeHus, KakK amnmpokcumauus (QyHKUMH, pacro3HaBaHMe 0O0pa3os,
KJIACTEpU3allMsl JaHHBIX, KOMIIBIOTEPHOE 3PEHUE U aJalITUBHOE YIIPABJICHHUE.

B kypce nekuuii nznararoTcsi OCHOBbI TEOPUM UCKYCCTBEHHBIX HEMPOHHBIX ceTel M 00J1acTH X
IIPAKTUYECKOr0 MPUMEHEHNUS IIPU PEIICHUN MH)KEHEPHBIX 3a/1a4.

1. IEJIU U 3AJAYA OCBOEHUA YYEFHOU JUCIATIIIMHBI

Llenpto ywyeOHOTO Kypca SBIIICTCS O3HAKOMJICHHE CTYIEHTOB C COBPEMCHHBIMH
MAaTeMaTUYCCKMMU W AJITOPUTMHUYCCKUMU IIOAXOAaMH K IMOCTPOCHHUIO CHUCTEM, O6y‘-IaIOHII/IXC$I HJIn
CaMOOOYJArOIIMXCSl IO pacIioyiaracMol BBIOOpPKE NMaHHBIX. K WX YHCITy OTHOCSTCS MCKYCCTBCHHBIC
HEHPOHHBIC CETH, KOTOPBIC CTPOSTCS HA MPOCTEHIIUX BHIYMCIUTEIBHBIX JIEMEHTaX — UCKYCCTBCHHBIX
HEHPOHAX W OCHOBAHBI HA TIPUHIIMIIC a/IaNITAIIMU K 00YYarOIUM IPHUMEPaM.

B kypce seknuii n3nararoTcsi OCHOBBI TEOPUH HCKYCCTBEHHBIX HEMPOHHBIX CETEH M 00JIACTH UX
MPAKTUYECKOTO TIPUMEHEHUS TIPU PEIICHUM WHKCHEPHBIX 3a7a4:

- anmpoKcuManus GyHKIUH MHOTUX MTEPEMEHHBIX,

- pacrio3HaBaHue o0pa3oB (KiaccuuKanus TaHHbIX),

- KlIaCTCpUu3aluu JaHHbIX U AP.

Y4eOHBIH KypC CTaBUT TaKXKe CBOCH LENbI0 OCBOEGHHE CTYJCHTAMH NPAKTHYECKUX MPHUEMOB
oOyueHus: HEHPOHHBIX ceTed, BhIOOpAa MX ApPXUTEKTYphl U OICHKH KadecTBa (PYHKIIMOHHWPOBAHUA.
BreimonHsiemoe CTyaeHTamMHu JOMaliHee 3aJjaHhe MO3BOJIUT TMOMYYUTh MPAKTHUUECKUU OIBIT IO
CO3/IaHUI0 U DKCIEPUMEHTATHFHOMY HCCIEIOBAHUIO CBOWCTB MHOTOCIONHBIX HEMPOHHBIX CceTeil
MPUMEHHUTEIHHO K Pa3INYHbIM MPUKIAJAHBIM 3a7a4yaM 00paOOTKH TaHHBIX.

2. MECTO YYEBHOM JUCIUILIMHBI B CTPYKTYPE OOII BO

Hucnurnnuna TpeOyeT oT ciymaress 001meMaTreMaTH4ecKo MoArOTOBKH TI0 MAaTEMaTHIYEeCKOMY
aHaMM3y, JUHEHHOU anredpe, nudQepeHIalIbHbIM YPAaBHEHHIM, a TaK)Ke 110 TEOPUU BEPOATHOCTEN U
MaTeMaTUYeCKOW CTaTUCTHKE. B CBOIO ouepenb, NUCHHUIUIMHA SIBJISETCS TMOJIE3HOM W B HEKOTOPBIX
ciiydasix HeoOXOJMMOW TpH BBIOJIHEHHUH CTYJEHTAaMH KYpPCOBBIX TPOEKTOB IO IOCTPOCHHUIO
kubOepHeTnueckux cuctem./{ucnumimnaa GgopmMupyer cuctemy 0a30BBIX MOHSTHI, HEOOXOAMMBIX IS
CHeIHaanucTa B 00JacTy MPUKIAIHON MaTeMaTUKU U WH(OOPMATHUKH, CTIOCOOCTBYET OCBOCHUIO IIHUPOKO
HCIIONBb3YEMBIX COBPEMEHHBIX MAaTEMaTHYECKUX TMOJIXOJ0B JJIsi PEIICHUs MPAKTHUUECKUX 3a]1a4y
MOJICTTUPOBAHUS CUCTEM U 00pabOTKHU JTaHHBIX.

3. O®OPMUPYEMBIE KOMIIETEHIIUU U IIVIAHUPYEMBIE PE3YJIBTATDBI
OBYUYEHUA

YHuBepcanbHble U(WIH) 001enpodecCHOHATbHBIE KOMIETCHIIUN:



\ Konx 1 HanMmeHnoBaHue KOMIIETEHIIUA \ Kon n HanMeHOBaHME WHIMKATOPA JOCTHYKEHUSI KOMITIETCHITUN

[TpodeccuonanpHble KOMIETEHIIMM B COOTBECTBUU C 3ajauaMu U oObekTamu (oOnactsiaMu
3HaHUN) TPOdECCUOHATBLHON eI TeIbHOCTHU

3agaua O0BeKT N Kon u nanmenoBanue Koa m nanmenoBanue
npogeccCHOHAIBLHOM 00J1acTh 3HAHUSA npogecCHOHAIbHOM HHAUKATOPA
neareabHocT (3I11) KOMIIeTEHIIHH; MOCTHKeHHUS
OcHoBanne npo¢ecCHOHATLHOM
(mpogeccuoHATIBLHBIH KOMIIeTEeHIIH U
cranaapt-I1C, ananu3
ONbITA)
POM3BOJICTBEHHO-TEXHOJIOTHYECKUIA
pa3paboTka u unpopmanmonnsie u | I1K-1.2 [1] - ciocoben 3-I1K-1.2[1] - 3Hath
COIIPOBOKACHUE MpOrpaMMHBIE pa3pabarbIBaTh U MPUHITUIIBI TIOCTPOCHUS
MIPOrPaMMHOTO CUCTEMBbI MIPUMEHSTH MPUKJIAJHbIE U YCIOBUS IPUMEHEHHUS
obecrieyeHus POTPaMMBI IIPH porpamw,
pelIeHnH 3314 B UCIIONIb3YEMBIX B
oOnactu 3a/1a4ax pa3paboTKu U
kuOeppu3nyecKux u COTIPOBOKACHHUS
WH(POPMAIIMOHHBIX KnOephU3NIECKUX U
CUCTEM UH(GOPMaIMOHHBIX
CHCTEM,
Ocnosanue: V-IIK-1.2[1] - ymeTh
[IpodeccronanbHbII 000CHOBaHHO BHIOMPATH
crangapt: 24.057, ANTOPUTMBI U
Amnanu3 omeITa: IPOTPaMMHBIE CPECTBA
paspaboTka JUISL pellieHus 3aa4
MaTeMaTHYECKOTO U MPOEKTHUPOBAHUS U
IIPOrpaMMHOTO COIIPOBOKICHHUS
oOecrnieyeHus KuOeppu3nyecKux u
Kubephu3nIecKkux UH(POPMALIMOHHBIX
CHCTEM CHCTEM;
B-TIK-1.2[1] - B1agets
HaBBIKAMU
UCIIOJIb30BaHUS
MPHUKJIAIHBIX TIPOTPaMM
npu pa3paboTke U
MO/JICITUPOBAHUH
KnOepu3NIecKux u
MH(}OPMALIMOHHBIX
cCHCTEM
HAay4YHO-MCCIEN0BATEIbCKUAMN
aHanu3, JeTaTenbHbIC ITK-1.3 [1] - ciocoben 3-I1K-1.3[1] - 3Hath
MaTeMaTHIeCKOe armaparsl aHAITM3UPOBATH U METOJIbI aHAJIH3a U
MO/JICJINPOBAaHHE CHUHTE3MPOBATh CUCTEMBI = CHHTE3a CUCTEM
TMHAMUKHU CHCTEM, aBTOMATHYECKOTO aBTOMATHYECKOTO
pa3paboTka 3aKOHOB yTIpaBJIeHUS yIIpaBICHHUS;
yIIpaBJICHUS V-IIK-1.3[1] - ymeTh
OcHosanue: MPUMEHSTH METO]IbI
[TpodeccuonanpHBIM TEOPHUH
crangapt: 32.001 aBTOMAaTHYECKOI'0
yIIpaBJICHUS TIPU




pa3zpaboTke
KuOephu3nIecKkux
CHCTEM;

B-TIK-1.3[1] - Bnagets
HaBBIKAMU
UCIOJIb30BAHUS
MPOrPaMMHOTO
o0ecrieyeHus st
MaTeMaTHIECKOTO
MO/JICIIMPOBAHUS CUCTEM
ABTOMATHYECKOTO
yIIPaBJICHUS

aHaIN3 U
MaTeMaTHYeCKOe
MOJICTTUPOBaHHE
(U3NIECKUX MPOLIECCOB

CHCTEMBI S11€PHO-
SHEPreTUYECKOT0
KOMILIEKCca

ITK-1 [1] - Criocoben
cobupath, 00padaThIBaTH
U UHTEPIIPETUPOBATh
pe3yabTaThl HAYYHBIX
UcclieIoBaHU B 00J1aCTH
MIPUKJIATHON
MaTeMaTHKHU U
WH(POPMAIIMOHHBIX
TEXHOJIOTUI

Ocnosanue:
[IpodeccronanbHbII
crannapt: 24.078

3-I1K-1[1] - 3Hath
OCHOBHBIE METO/IbI
HAy4YHOTO MMO3HAHUS,
MeTObI cOopa u
aHanu3a uHpopmarmu;;
V-IIK-1[1] - ymets
aHAJIM3UPOBATh
nH(POPMAIIHIO, CTPOUTH
JIOTHYECKHE CXEMBI,
WHTEPIPETHPOBATH
PE3yNbTaThl HAYYHBIX
HCCIICAOBAHHUIA,
KPUTUYECKH MBICIIUTb,
CpaBHUBATH PE3yJIbTATHI
Pa3IMYHbIX
HCCIICOBAHHUIA,
¢dbopmupoBaTh
COOCTBEHHYIO MO3UIINIO
B paMKax
paccMaTpuBaeMoit
3aauu;;

B-TIK-1[1] - Bnagets
HaBBbIKAMHU PabOTHI €
HAY4YHOH JUTEpaTypou
Y HaBbIKAaMU

HHTEPIpPETAIIN
PE3yIbTaTOB HAYUHBIX
HWCCIEIOBAHNH;
aHaIu3 U CUCTEMBI SAEpHO- ITK-2 [1] - Criocoben 3-I1K-2[1] - 3HaTh
MaTeMaTHYECKOe HHEPrEeTHUECKOTO MMOHUMATh, IPUMEHATh U COBPEMEHHBIN
MO/JICJIMPOBAHUE KOMILIIEKCa COBEpIIICHCTBOBATH MaTeMaTUYECKUN
(HU3NIECKUX MPOIIECCOB COBPEMEHHBIH armmapar,
MaTeMaTHYECKUN WCTIOJIb3yeMbIH TIPU
armapar OIMHMCaHWH, PEUICHUU U
aHaJIN3e Pa3IHYHBIX
OcHosanue: MPUKIIAAHBIX 337134,
IIpodeccronanbHbII V-TIK-2[1] -
cranaapt: 24.078 HUCIIOJIL30BaThL
COBPEMEHHBIN

MaTEMATHYECKUN




anmnapar A
IIOCTPOEHHUS
MaTeMaTUYECKUX
MOZEJIEH U aJITOPUTMOB
pelIeHUs pa3InYHbIX
MIPUKJIaHbIX 33]a4;
B-T1K-2[1] - B1ageTh
HaBBIKaMU TIPUMEHEHUS
COBPEMEHHOT0
MaTeMaTH4eCKOIo
anmapara Jsis
IIOCTPOEHHUS
MaTeMaTUYECKUX
MOJIEJIEN Pa3IMYHBIX
IPOLIECCOB, JUIS
00paboTku
JKCIIEPUMEHTAIBHBIX,
CTaTUCTHYECKUX U
TEOPETUYECKHUX
TAHHBIX, TS
pa3pabOTKu HOBBIX
QJITOPUTMOB U METOJI0B
UCCIIEJIOBaHMS 3a/1a4
Pa3IUYHBIX THIIOB

4. BOCIHUATATEJIbHBIN IIOTEHIUAJ JUCIIATLINHBI

Hanpasnenus/uenu 3anaun BocriuTaHus (KOx) BocnurarensHbI NOTEHIMAI
BOCIIUTAHHUS JUCLUIUINH
[TpodeccuonansHoe Co3nanue ycioBHid, 1.Mcnons3oBanue
BOCIIUTaHHE o0ecrneuynBaroInX, POpMUPOBAHUE BOCIIUTATEIHHOTO MOTEHIIMANIA

HaBBIKOB KOMMYHHKAIMH, KOMaHIHON
paboTtsl u nuaepcrea (B20)

JUCLUIUIMH TpOo¢eCcCHOHATBHOIO
MOJyJIsl JUIsl pa3BUTHSI HABBIKOB
KOMMYHHKAIU1, KOMaHIHON
paboThI U IUEPCTBA,
TBOPUYECKOTO MHKEHEPHOTO
MBIIUIEHUS], CTPEMIICHUS
CJIeZI0BaTh B Mpo(hecCHOHANbHOM
JIeSITeIbHOCTH HOpMaM
MOBEJICHUSI, 00ECTIEYMBAIOIIUM
HPaBCTBEHHBIN XapaKTeEP
TPYZAOBOH AESITEIBHOCTH U
HEeCTy)KeOHOTO TTOBEACHMUS,
OTBETCTBEHHOCTH 3a MPUHSATHIE
pelIeHus 4yepe3 MOAr0OTOBKY
IPYIIOBBIX KYpPCOBBIX paboT U
MPAKTUYECKUX 3aJaHU, peleHne
KEWCOB, MPOXO0XK/IEHUE NIPAKTUK U
noarorosky BKP.
2.Mcnonb3oBaHue
BOCIIUTATEIHHOTO MOTEHIIMANA
JUCLUIUIMH TPO¢EeCCHOHATBHOTO




MOy JUist: - GOPMUPOBAHUS
MIPOU3BOJICTBEHHOTO
KOJUIEKTUBHU3MA B XOJI€
COBMECTHOT'O PEIICHUS KaK
MOJIEJIbHBIX, TaK U MPAKTHUYECKUX
3a/1a4, a TaKXKe MyTeM
MOJIKpEIJICHUE palliOHaIbHO-
TEXHOJIOTUYECKUX HAaBBIKOB
B3aUMOJICHCTBUS B IPOEKTHOMN
JESITEIILHOCTH SMOIMOHATBHBIM
s dexTom ycrenrHoro
B3aMMOJICHCTBUS, OIIYIIICHHEM
pocta o6miei 3ppeKTUBHOCTH
IIPH PaCTIPECIICHUN TIPOSKTHBIX
3aJ1a4 B COOTBETCTBUU C
CHJIBHBIMU KOMIICTCHTHOCTHBIMU
Y OMOLMOHAIILHBIMH CBOMCTBaMH
YICHOB IIPOEKTHOM TPYIIIIBIL.

[Ipodeccuonanshoe
BOCITUTAHHE

Coznanue yciosui,
obecrieynBaOIUX, OPMHUPOBAHNE

CIIOCOOHOCTH U CTPCMIICHUS CIICAOBATDH

B Ipodeccuu HOpMaM TOBEACHUS,
00eCIeYrBAKOIIUM HPABCTBEHHBIH
XapakTep TPYAOBOH JIEATEILHOCTH U
HeciyxeOHoro noBeaeHus (B21)

1.Mcnions3oBaHue
BOCITUTATEILHOTO MOTECHIINAJIA
JTUCIUILIAH TPO(eCcCHOHATLHOTO
MOJYJISl AJ1S PA3BUTHUSI HABBIKOB
KOMMYHUKAaIMU, KOMaHIHOU
paboThI U IUJEPCTBA,
TBOPYECKOTO UHKEHEPHOTO
MBIIUICHUS, CTPEMIICHHS
Clie1oBaTh B MPOQeCCHOHATBHON
JIeATeTLHOCTH HOpMaM
MOBE/ICHUS, 00eCTIeUHBAIOIINM
HPaBCTBEHHBIN XapaKTeEP
TPYZIOBOH JESATENIBHOCTU U
HEeCTy>KeOHOTO TTOBEACHMUS,
OTBETCTBEHHOCTH 3a MPUHSTHIE
pelieHus 4yepe3 MoAr0OTOBKY
TPYMIOBBIX KYPCOBBIX paboT U
MPaKTUYECKUX 3aJIaHUM, PEIICHUE
KEMCOB, MPOXOXKACHUE MPAKTUK U
noarorosky BKP.
2.Mcnonb3oBaHue
BOCITUTATEILHOTO TOTECHIIHAJIA
JTUCITUILIAH TPO(HeCCHOHATLHOTO
MOAYJIS IJis: - (GOPMUPOBAHUS
MIPOU3BOJICTBEHHOI'O
KOJUICKTHBHU3MA B X0JI€
COBMECTHOTI'O PEIICHUS KaK
MOJICIIbHBIX, TaK U TIPAKTHIECKUX
3a/1a4, a TaKXKe MyTeM
MOJAKPETUICHHE palliOHATBHO-
TEXHOJIOTHYECKUX HABBIKOB
B3aUMOJICVCTBUS B TPOEKTHOM
JIeATETbHOCTH YMOLIMOHATIbHBIM
s dexTom ycrenrHoro




[TpodeccuonanpHoe
BOCITHTaHUE

Coznanue ycioBui,
obecrieunBaronnX, GopMupoBaHue
TBOPYECKOTO
WHXEHEPHOTO/TIPO(ECCHOHAIBHOTO
MBIIIJICHHSI, HABBIKOB OPTaHU3AINH
KOJIJIEKTUBHOM MPOEKTHOM
nesitenbHocTH (B22)

B3aUMOJICHCTBHS, OLIYIIEHUEM
pocta o61uieii 3pPEeKTUBHOCTH
IPU pacHpeesIeHUH TPOSKTHBIX
3a]1a4 B COOTBETCTBUU C
CHJIBHBIMU KOMITIETEHTHOCTHBIMU
Y SMOLMOHAJILHBIMH CBOMCTBaMH
YJICHOB IPOEKTHOM TPYIIIbI.
1.Ucnonb3oBanue
BOCIIUTATEIBHOIO OTEHIIAANA
JUCLIUIUTMH TPOECCHOHATBHOTO
MOJYJIsl JUIsl pa3BUTHSI HABBIKOB
KOMMYHUKAaIUU, KOMaHIHOU
paloThl U TUJEPCTBA,
TBOPUYECKOTO MHKEHEPHOIO
MBILIEHUS, CTPEMJICHUS
CJIeZIOBaTh B MPO(eCcCHOHATBHOM
JeSTeIbHOCTH HOpMam
MOBeIEeHUs, 00ECIIEYNBAIOIIUM
HPaBCTBEHHBIN XapakTep
TPYJOBOH AESITEIbHOCTU U
HECITyK€OHOTr0 MOoBe/IeHus,
OTBETCTBEHHOCTH 3a PUHSTHIE
peleHHs Yepe3 MOArOTOBKY
IPYNIOBBIX KYPCOBBIX paboT U
NPAaKTUYECKUX 3a/laHuil, peleHne
KEWCOB, MPOXO0XK/IEHUE IPAKTUK U
noarotosky BKP.
2.Mcnonb3oBaHue
BOCIIMTATEIBHOIO NTOTEHIIMAIIA
JTUCLUIUIMH TPO(EeCCUOHATIBHOTO
MOy JUIst: - GOpMUPOBaHUS
MIPOU3BOJICTBEHHOTO
KOJUIEKTHBH3Ma B XOJI€
COBMECTHOTI'O PELIEHUS KaK
MOJICJIbHBIX, TaK U MPAKTHUECKUX
3aJa4, a TaKXkKe IMMyTemM
MOJIKPEIJIEHNE PallMOHAIbHO-
TEXHOJIOTUYECKUX HaBBIKOB
B3aUMOJICUCTBUS B IPOCKTHON
JeSITEIbHOCTH SMOIMOHAIbHBIM
3¢ (HeKToM yCIenrHoro
B3aMMOJICICTBHS, OLIYIIICHUEM
pocta o01u1ei 3pPEeKTUBHOCTH
IIPU pacrpeesIeHnH IPOSKTHBIX
3aJ1a4 B COOTBETCTBUU C
CHIIBHBIMH KOMITE€TEHTHOCTHBIMHU
¥ 3MOIIMOHAJILHBIMU CBOMCTBAMHU
YJIEHOB MPOEKTHOW I'PYIIIBI.




S. CTPYKTYPA U COJAEP)KAHUE YUEBHON JUCIATLINHBI

Paznenbl yueOHOM TUCIMITIMHBL, UX 00BEM, CPOKU U3Y4YEeHUS U (POPMBI KOHTPOJIS:

No HaumenoBanue
LI pa3aeia yueOHoi
JAACHUATINHBI

Jlexnumn/ Ipaxkr.
(cemunapsi )/
JlaGopaTopHbie
padoThIl, yac.
O0s13aT. TeKyui
KOHTPOJIb (popma*,
HeJeJIs1)
MaxkcuMabHBIN
0aJui 3a pasgena™*
ATtTecTanus
pasnea (popma*,
HeJ1eJs)
HNuaukaropsl
OCBOEHHS
KOMIIETEeHIIUH

Henean

6 Cemecmp

N
(6]

K

1
[00)

1 MHOTOCIIONHBIE 1-8 8/6/16

HEWPOHHBIE CETH

3-TI1K-1,
V-1IK-1,
B-TIK-1,
3-T11K-1.2,
V-TIK-1.2,
B-TIK-1.2,
3-I1K-1.3,
V-TIK-1.3,
B-TIK-1.3,
3-T11K-2,
V-IIK-2,
B-I1K-2

R
S0
-~ 1
~

2 [Tpumenenue 9-15 | 7/9/14 J3-11 35 KHN-15 | 3-TIK-1,
HEHPOHHBIX CeTe s (30) V-TIK-1,
pelIeHUs] TMPUKIATHBIX B-TIK-1,
3a/1a4 00paboTku 3-11K-1.2,
JTAHHBIX V-I1K-1.2,
B-TIK-1.2,
3-I1K-1.3,
V-IIK-1.3,
B-IIK-1.3,
3-I1K-2,
V-TIK-2,
B-IIK-2

Hmoeo 3a 6 Cemecmp 30/30/15 60

KoHTpoJibHbIE 40 3 3-I1K-1,
Meponpusituss  3a 6 V-TIK-1,
CemecTtp B-TIK-1,
3-11K-1.2,
V-TIK-1.2,
B-TIK-1.2,
3-T11K-1.3,
V-TIK-1.3,
B-T1K-1.3,
3-11K-2,
V-TIK-2,
B-T1K-2

* — COKpalIeHHOEe HauMEHOBaHUE (OPMBI KOHTPOJIS
** — cymMMa MakCHMAaJbHBIX OaioB JoibkHA ObITh paBHa 100 3a cemecTp, BKIIOoUas 3au4eT U
(nnn) sK3amMeH



Coxkpailienre HauMeHOBaHUN (POPM TEKYILEr0o KOHTPOJISI U aTTECTAllUU Pa3/AesioB:

Oo0o3unauenue | Ilo1HOE HAMMEHOBAHHE

13

JomarmHee 3amanue

KN

KoHTpoJIb 110 uTOram

K.p

KonTponbnas pabota

3

3auer

KAJIEHIAPHBIN IUIAH

Henean

Tembl 3ansaTuii / Conepxanue

Jlek., | IIp./cem., | JIaob.,
yac. yac. yac.

6 Cemecmp

30 30 15

1-8

MHoroc/ioiiHble HEHPOHHbIE CeTH

8 6 16

1-4

MartemaTH4ecKkasi MOJeJIb HCKYCCTBEHHOIO HelipOHA M
MHOT'0OCJI0/iHOM HelipoHHO# ceTH. MeTox 00paTHOTO
pacnpocTpaHeHusi OMUOKH.

OO6mmue cBereHns 0 PYHKIIMOHUPOBAHUN OHOJIOTHYECKOTO
HeiipoHa, OMOJIOrMYeCKH MHCIIUPUPOBAHHBIE MOJIEIH,
UCKYCCTBEHHBIN HENPOH, 0COOEHHOCTU HENPOCETEBOU
TEXHOJIOTUH, 00J1aCTU PUMEHEHUS HEHPOHHBIX CETEH, METO
«YEPHOTO SIIMKA» U «MSITKHE BHIYMCIICHUS», OCHOBHBIE BEXU B
HCTOPUU Pa3BUTHSI TEOPUU HEMPOHHBIX CETEH.

O030p OCHOBHBIX apXUTEKTYp HEUPOHHBIX CETEH: OT
3JIEMEHTAPHOTO MEPCENTPOHA JI0 TITYOOKHX HEUPOHHBIX CETEH,
Y TIPUHIIMIIOB UX 00y4eHUs: 00y4YeHUe ¢ yUUuTeIeM U
camMo00y4eHHe.

MaremaTtnueckas MOJIeIb HICKyCCTBEHHOTO HEUPOHA,
aKTUBALIMOHHBIE XapaKTEPUCTUKU HEHPOHOB, CTOXaCTUYECKUI
HEHUPOH, HEUPOHHBIE CETU IIPSIMOTO PACIIPOCTPAHEHMS,
MareMaTH4YecKast MOJIeJIb MHOTOCJIOMHOM HEUPOHHOU CETH,
YHHUBEpCaJbHasl alllIPOKCUMALlMOHHAs TEOPEMa, HEMPOHHAs
CEeTh KaK YHUBEPCAJIbHbBIN alllpPOCKUMATOP.

Data-driven u model-based moaxozs! kK MOCTPOSHUIO MOAETIEH,
(GyHKIUS IOTEPh, TEOPETUUECKUM U SMIUPUYECKUIN PUCK,
IIPUHLIMIT MUHUMHU3ALHN SMIIMPUYECKOTO PUCKA, IOCTAHOBKA
3a/1a4i 00y4eHHs] MHOTOCJIIOMHOM HEHPOHHOM ceTu.
OcHOBHBIE KJIacChl 33a4, PEIIAEMBbIX C IOMOIIBIO
MHOT'OCJIOMHBIX HEHPOHHBIX CETEM: perpeccus u
KJaccuukanus, KBagpaTuyHas (yHKIHS OTEPb,
CTaTUCTUYECKUH B3I HA 337auy Kilaccu(uKaluu,
BEPOATHOCTHASI MOZEIb JAHHBIX, OLICHUBAHHUE [1aPAMETPOB
MOJIEJIA, METOI MAKCUMAJILHOTO TIPaBI0NO00us, OUHApHAS U
KaTeropuajibHas KpOCC-3HTPOIUSI.

Pacuér rpaguenta @pynkuuu noreps, chain rule, meron
oOpartHoro pacnpoctpanenus omnodku (backpropagation
algorithm), nBOiCTBEeHHBIEC TOTEHITMAIBI HEHPOHOB, CETh
00paTHOr0 PaCHpPOCTPaHEHUs, TPAJTUEHTHI KBaIPATUUHOM
(YHKIIMU OTEPb U KPOCC-IHTPOIUH.

Bcero AYJJUTOPHBIX YaCOB

4 |2 |8

Ownnaitg

0 0 0

Metoabl 00yueHHsi HEHPOHHBIX ceTeil

Bcero AYJJUTOPHBIX YaCOB




I'panuenTHbie MeTO b 00y4deHus. IIpocToii rpaaueHTHBII
METO/I, METOJl HAUCKOPEHIIEro CyCKa, TPaJUEHTHBIA METO/T C
MOMEHTOM, MeToJl HecrepoBa, MeTO CONPSKEHHBIX
IpaJeHTOB, TapaMeTPbl METOJ0B, OCOOEHHOCTH,
MIPEUMYILECTBA U HEIOCTATKU METOIOB.

MeTtoap1 00yueHUs ¢ aAanTUBHBIM maroM. [loaxoss! k
YIIPaBJIEHUIO CKOPOCTHIO O0YUEHUS: IPOTPaMMHOE U
aZJanTUBHOE U3MEHEHHE CKOPOCTH, learning rate decay,
metonbl AdaGrad, RMSProp, AdaDelta, Adam, RProp,
napaMmeTpbl METOJI0B, 0COOEHHOCTH, IPEUMYILIECTBA U
HEJ0CTaTKH.

MeTo CTOXacTUYECKOTO IpaiueHTa: 0OCOOCHHOCTH,
MIPEUMYIIIECTBA U HEAOCTATKH, 3110Xa OOYICHUS, PEIKUMBI
00y4eHHST HEHPOHHBIX CETEH: MaKeTHBIN, CTOXaCTUYCCKUH,
mini-batch, npakTryecKkue peKOMEHIAIIMY 110 BBIOOPY pa3mepa
mini-batch'a.

Mertoap! 00yuenus 2-ro nopsaka. Meron Herotona-Pagcena,
KBaJIpaTHYHAs allIPOKCUMAITUSI KPUTEpHUsl 00ydeHUsI, KBa3H-
HBIOTOHOBCKHUE METO/Ibl, MeToA JleBeHOepra-Mapkapara,
meTon BFGS, oco0eHHOCTH HCITOIE30BaHUS METOJI0B 2-TO
MOpAIKa Ui 00y4eHUs HEHPOHHBIX CETEH.

Nuannpmanusanus napameTpoB HEUPOHHOM CETH.
HNudopManinoHHbII TOTOK B HEUPOHHOM CeTH M MpodiieMa
WHUITUATA3AIAA CHHAITHYECKUX KOI(PPHUIHCHTOB,
CKUMAIOIIUNCS U pacXoIsiuiicss UHGOpPMAIIMOHHBIE TOTOKH,
npobJemMa 3aTyxaroIero rpaineHTa, MeTo1 XaBbepa
VHULMAJIM3AIMU 1apAMETPOB CETH.

4 | 4 |8

Ownnaitg

0 0 0

IIpyMeHeHne HEMPOHHBIX ceTel AJIs peleHus
NPHUKJIAJAHBIX 32124 00pa00TKH JaAHHBIX

7 9 14

O000menne TaHHBIX B HEHPOHHBIX CETIAX

CriocoOHOCTh HEHPOHHOM ceTH K 00001IeHHIO, TeEpeodyUeHHeE,
o0yyaro1asi, BaJMIalMOHHAs U TECTOBasi BHIOOPKH, PUCK IS
KBaJ[paTUYIHOM (QYHKIIUH IOTEPh, pa3iioxkeHue bias-variance,
CBSI3b CJIO)KHOCTU HEWPOHHOMU CETH M CITIOCOOHOCTH K
000011eHHI0.

OneHka TOYHOCTH HEMPOCETEBON MOJIENH, KpOCC-BaIUAALINS,
meron Monre-Kapio, k-fold, holdout, leave-one-out kpocc-
BalMJalMsl, CTpaTU(UKaLUs BBIOOPKHU MPH KpOCC-BalUJaluH,
BHYTPEHHSS KpOCC-BaJIUAALIMSL.

[Toxxomap! K MOBBIIEHUIO 00001Ia0MIeH CITOCOOHOCTH
HEWPOHHOW CETH, METO/IbI PETYJISIPU3ALMU HEHPOHHBIX CETEH,
L1 u L2 perynspusanus BecoB, 0TOOp MPU3HAKOB IpU
0o0yueHUU HEUPOHHOMN CeTH, paHHUIM OCTAHOB IPOIEAYPbI
00y4yeHHUs, ayrMEeHTAIHs JaHHbBIX, UHBEKIHS [IyMa.

Wnes dropout-perymnspusanuu ciioéB HEHPOHHOU CETH,
obyuenue dropout-ciosi, dropout kak KpaitHHI ciryuait
OdrruHra, npobdieMa cMeneHruss HHPOPMaITMOHHOTO TIOTOKA B
HelpoHHBIX ceTsx (internal covariate shift), unes batch-
HOpPMaJIM3aluH CKPBITHIX CJI0EB HEHPOHHOI ceTH, 00yueHue
batch normailzation-cnos, oOpaTtHOe pacripocTpaHeHHe
omn6OKu yepe3 batch normailzation-cioi.

Bcero AYJUTOPHBIX YaCOB

4 |5 |7

Ownnaitg

0 0 0

11-15

IIpyMeHeHre MHOTOC/I0MHBIX HEPOHHBIX CeTel /s

Bcero AYJAUTOPHBIX YaCOB




pelleHNs NPUKJIATHBIX 32124 00pa00TKH JaAHHBIX
[IpenobpaboTka JaHHBIX, UCIIOJIb3YEMBIX AJI TOCTPOCHUS
HerpocereBoil Moaenu. [Ipunnun GIGO, cocoObl
pe100paboTKU JaHHBIX: OYMCTKA JAHHBIX, HHTErpalus
TaHHBIX, PSAYKIUS JaHHBIX, TPEOOpa30BaHNUE JAHHBIX,
«TPSI3HBICY JTaHHBIE U METOJIbl OUUCTKH JJAHHBIX, YCTPAaHEHUE
BBEIOPOCOB U BOCCTAHOBJICHHE MIPOITYIEHHBIX 3HAYCHU B
JAHHbBIX.

Wmxenepus npusHakoB (feature engineering), moaxosI K
(hopMUPOBAHHIO MPU3HAKOB: KOHCTPYUPOBAHUE TPU3HAKOB
(feature construction), BeifeNnieHue pru3HAKOB (feature
extraction), or6op npusHakoB (feature selection), o0OyueHue
npu3HakoB (feature learning).

OO6m1as cxema MoCcTPOSHHsI HEHPOCETEBOK MOJIEIH, BEIOOD
APXUTEKTYPBI HEHPOHHOM CETU M METO/1a OOYICHHUS, TIOIXOIBI
K HacTpOiKe rurnep-napaMeTpoB HEHPOCETEBOW MOIETH U
MeToaa o0ydeHust, 00yueHre U BalTMJaIusl HEUPOCETEBOM
MOJIETIH.

TectupoBanue HeHpOCETEBOM MOIETH, OIIEHKA KayecTBa
pEIICHUs 3a/1a4 PErPECCHH U KIIAaCCHU(PUKAIINH,
CTaTHUCTUYECKUH aHaI3 OIIMOOK perpeccuu, MaTpuiia
omuOoK HeripoceTeBoro kiaccupukaropa, ROC-ananus

HelpoceTeBoro kiaccugukaropa, pacuet nokaszarens ROC
AUC.

3 | 4 |7
Omntaiin
0 0 0

COKpaH_IeHHBIC HaMMCHOBAHUS OHJIAMH OIIIHIA:

Oo0o3nauenue | [lo1HOE HAMMEHOBAHHE

9K OJIEKTPOHHBIN KypC

IIM IToTHOTEKCTOBBIN MaTepuan

11JI ITomHOTEKCTOBBIE IEKIIUU

BM Buneo-marepuanst

AM Aynno-marepuansl

I1p3 IIpeseHTanuu

T TecTsl

5CM OJIEKTPOHHBIE CITPAaBOYHBIE MAaTEPUAIbI
ncC VM HTEepaKTUBHBINA CAalT

TEMBbI IABOPATOPHBIX PABOT

Henenu | Tembl 3ansaTuii / Conepxanue
6 Cemecmp
1-4 Cerb XeMMuHTa
Cetp XeMMUHTa
5-8 IIpumeHeHne MHOTOCJTOMHBIX ceTel IJIs pellleHUs 32/1a4 perpeccuu
[IpMeHeHre MHOTOCIIONHBIX ceTel A pelieHus 3a7ad perpeccun
9-12 IIpuMeHeHe MHOTOCTOMHBIX ceTeil AJsl peneHus 3a/1a4 KJaccu(puKaunuu
IIpMeHeHre MHOTOCIIOMHBIX ceTel s peleHus 3aa4 KiaaccuuKanum
13-15 | Camoopranmsywmuecsi kaptbl Koxonena

CaMoopraHmonmI/Iec;I KapThIL Koxonena




TEMbI IPAKTUYECKUX 3AHATUN

Henesan | Tembl 3ansiTuii / Conepxxanue
6 Cemecmp
1 MartemaTudeckasi MoJe/b U PyHKIMOHAJIbHBIE CBOMCTBA TEXHHYECKOI0 HeiipOHa
Matemaruueckas MoJiedb U QYHKIIMOHAJIbHBIE CBOWCTBA TEXHUYECKOTO HEWPOHA
2 Peasm3anms OyseBbIX pyHKIMII HA HEHPOHHBIX CETIAX
Peanuzarus OyneBbix pyHKIIMI HA HEHPOHHBIX CETSIX
3 Cerb XeMMHUHTA
Cerp XeMMuHIa
4 Kaaccudukanus TaHHbIX HA HEHPOHHBIX CETAX
Kraccudukanus qaHHbIX Ha HEHPOHHBIX CETAX
5 IIpaBuia Xe06a u Yuapoy-Xogpda
ITpaBuna Xe66a u Yunpoy-Xodda
6 Metoa 00paTHOro pacnpocTpaHeHUs1 OIHOKH
MeTo 00paTHOTO pacpOCTPaHEHUs OMIUOKU
7 MeTtoa o0paTHOro pacnpocTpaHeHusi OIIUOKN BO BpeMeHH
MeTo 00paTHOTO pacpoCTpaHEHUs OMHUOKHU BO BpEeMEHHU
8 KonTtpouabHas pagora
KonTposbHas padbora
9 IIpumeHeHne MHOTOCTOMHBIX HEPOHHBIX CeTel /ISl peleHus 3a1a4 00padoTKu
AAHHBIX
[IpMeHeHre MHOTOCIIONHBIX HEUPOHHBIX CETeH Il pelIeHus 3a/1a4 00pabOTKH JTaHHBIX
10 Cetb Xondpuiaaa
Cerp Xomnduiaa
11 Camoopranmnsywmuecs kaptbl Koxonena
Camoopranusyronuecs: KapTel Koxonena
12 CeTb BCTPEYHOI0 paclpocTpaHeHUs
CeTb BCTPEUHOr0 pacpOCTpaHEHUs
13 CBepTouHbIe Hel{POHHBbIE CeTH
CBepTouHblE HEHPOHHBIE CETH
14 I'ny0okoe o0yueHune U nepeHoc 3HAHUM
I'my6okoe o0yueHue 1 nepeHoc 3HaHUH
15 KonTtpoabnas padora
KonTponbHas padbota

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MH

3aHATHS IPOBOASTCS MO KIACCUYECKOM CUCTEME YTEHHUS JIEKIIMM U MPOBEIEHUS NPAKTUYECKUX
3aHATHI.

Heckonpko TeM Kypca CTYIEHThl OCBAaMBAKOT CAMOCTOSITEIBHO, MCIIONIB3Ysl MPEIOCTABICHHbBIE
MeTou4yeckue marepuanbl. KOHTpolib caMOCTOSTENbHONM pPabOThl U OCBOEHHS H3YYEHHOW TEMBI
MIPOBOJIUTCSI HA CEMUHAPCKOM 3aHsATHU. B mportecce koHTpoasHOTO orpoca (KO) kaxasrii cinymarensb
JOJKEH OTBETUTH Ha BOIPOCHI MpPENoAaBaTesisi UM MPOBECTU KPaTKUE PacdeThl MO MPEIIOKEHHBIM
3ajauyaM. Pe3ynbraThl KOHTPOJIBHOTO OIPOCAa MAaruCTPAHTOB OLIEHUBAIOTCS B Oaliax.

Jig monydeHusT HaBBIKOB AHAIUTHYECKHX pacuyeTOB CTYJAEHTAM €KEHEJENIbHO BBIIAIOTCA
3aJauu JUIs CaMOCTOSITENIbHOM JoMaliHeil paboTel. Pe3ynbraThl perieHus 3aj1ad KOHTPOJIUPYIOTCS B
ayUTOPUH HA NTPAKTUYECKUX 3aHATUSAX.

B Teuenue cemecTpa npoBoAsSTCS 4 KOHTPOJIbHBIE paOOTHI IO BCEM pasziesiaM Kypca.




7. ®OHJ OHEHOYHbLIX CPEACTB

@OH]1 OLIEHOYHBIX CPEACTB 10 TUCLUIUIMHE O0ECIIEUnBaET MPOBEPKY OCBOEHUS IUIAHUPYEMBIX
pe3yabTaToB 00y4deHUs (KOMIIETEHIMHA W UX HWHAMKATOPOB) IOCPEACTBOM MEPOIPHUATUN TEKYIIETO,
PYOEKHOTO ¥ POMEKYTOYHOT'O KOHTPOJIS IO JUCHUTUIMHE.

Ces3p Mexay (opMHUpPYEeMBIMH KOMIICTCHIUSAMH H (OpMaMH KOHTPOJII HUX OCBOCHHS
IpeJCTaBJIeHa B clleAyrollel Tadnuue:

Komnerenuus NuaukaTopbl 0CBOEHUS ATTecTaMOHHOE MepPOoNPUsATHE
(KII 1)

[1K-1 3-11K-1 3, K1-8, KU-15, k.p-7, 13-11
V-IIK-1 3, KU-8, KU-15, x.p-7, A3-11
B-T1K-1 3, KU-8, KU-15, x.p-7, A3-11

[1K-1.2 3-11K-1.2 3, K1-8, KU-15, k.p-7, 13-11
VY-TIK-1.2 3, KU-8, KU-15, x.p-7, A3-11
B-I1K-1.2 3, K1-8, KU-15, k.p-7, 13-11

IK-1.3 3-11K-1.3 3, KU-8, KU-15, x.p-7, A3-11
VY-TIK-1.3 3, K1-8, KU-15, k.p-7, 13-11
B-T1K-1.3 3, KU-8, KU-15, x.p-7, A3-11

I1K-2 3-T1K-2 3, KU-8, KU-15, x.p-7, A3-11
VY-1IK-2 3, K1-8, KU-15, k.p-7, 13-11
B-T1K-2 3, KU-8, KU-15, x.p-7, A3-11

HIkajnbl oneHKH 00pa3oBaTEeIbHbBIX 10CTHKEHUIH

[Ikana KakA0ro KOHTPOJBHOTO MEPONPUATHUS JISKUT B mpeaenax oT 0 A0 yCTaHOBJIEHHOTO
MaKCHUMaJIbHOTO 0aJula BKIIIOYMTEIbHO. MToroBast arrectanus o AMCUUIUIMHE oleHuBaercs no 100-
OayUIbHOM IIKaJe U MpeAcTaBiseT co00il cymMmmy 0ayuioB, 3apabOTaHHBIX CTYIEHTOM IPU BBINOJIHEHUN
3aJlaHui B paMKax TEKYILLEro U MPOMEKYTOYHOTO KOHTPOJIS.

Ntorosas ouieHKa BBICTABISAETCS B COOTBETCTBUHU CO CIEAYIOLIEH IIKATIOM:

Cymma 6amnoB | Onenka mo 4-ex Ouenka TpeGoBaHMs K YPOBHIO OCBOCHHIO
OaJUIbHOM IIKaJIe ECTS y4eOHOM JTUCIUIIMHBI

OneHka «OTINYHO» BBICTABIISETCS CTYyIEHTY,
€CJIM OH ITyOOKO M ITPOYHO YCBOMII
MPOrpaMMHBIA MaTepHuall, HCUEPIIbIBAOIIIE,
[10CJIE0BATENbHO, YETKO U JIOTHYECKU
CTPOMHO €ro U3J1araeT, yMeeT TECHO
YBSI3BIBATh TEOPHUIO C TIPAKTHUKOH,
UCTIOJIb3YET B OTBETE MaTepuall
MOHOrpaUIeCKOM JIUTEPATYPHI.

90-100 5 — «omauunoy A

85-89 B O1LieHKa «XOPOILIO» BBICTABIISCTCS CTY/ICHTY,

75-84 C €CJIM OH TBEPIO 3HAET MaTepHall, TPAMOTHO U

4 — «xopoutoy T0 CYIIECTBY M3JIaraeT ero, He JOIMycKast
70-74 CYIIECTBEHHBIX HETOUYHOCTEH B OTBETE HA
BOIIPOC.

65-69 OLEeHKa «yIOBJIETBOPUTEILHO

3_ BBICTaBJISIETCS] CTYJICHTY, €CJIH OH UMEET
3HAHUS TOJIBKO OCHOBHOI'O MaTepuaa, HO He
YCBOMJI €r0 JIeTalIel, JOyCKaeT HETOYHOCTH,
HEJ0CTATOYHO MPaBUIIbHBIE HOPMYIUPOBKH,

60-64 «Y0081eMBOPUMENLHOY E




HapyILIEHUs JIOTHYECKOH
[10CJIEI0BATENILHOCTH B U3JI0KEHUU
MIPOrpaMMHOI0 MaTepuana.

O1ieHKa «HEYIOBJICTBOPUTEIEHOY
BBICTABJISIETCS CTYICHTY, KOTOPBIN HE 3HACT
3HAYUTEILHON YaCTH MPOrPAMMHOTO

9_ Marepuara, J0MyCKaeT CyIleCTBCHHbIC
Hwuxe 60 F oumOku. Kak mpaBuio, omeHka
«Hey00eNEMEOpUMENLHON «HEY/IOBJICTBOPHTEIILHO» CTABHUTCS
CTyZIEHTaM, KOTOPbIe He MOTYT MPOJIOIKUTh
o0OydeHue 0e3 JOTOHUTEIILHBIX 3aHATHIHA 10
COOTBETCTBYIOIICH AUCIUTUIHHE.

8.  YUEBHO-METOJIMYECKOE U TH®OPMALIMOHHOE OBECIIEYEHUE
YYEBHOM JUCLHUIIIAHBI

OCHOBHAZ JIMTEPATYPA:

1. 004 M71 JIaGopaTopHbIif MPaKTUKYM 110 Kypcy "BBenenue B Teopuio HEHpOHHBIX ceTeit” :
[epbununa M.B., Mumynuna O.A., Tpopumos A.I'., Mocksa: MU®DU, 2007

2. O1 Y-45 [IpumeHeHne NCKYCCTBEHHBIX HEMPOHHBIX CETEN M CUCTEMBI OCTATOYHBIX KJIACCOB B
kpunrorpaduu : yaedHoe nocodue, Jlappunenko U. H. [u ap.], Mocksa: ®usmarnur, 2012

3. DU K 75 Camoopranusymoiuecs KapThsl : yueoHoe nocodbue, Koxonen T., Mocksa: Jlaboparopust
3Hanuii, 2017

JNOITOJIHUTEJIBHAS JIMTEPATYPA:

1. 004 K84 VckyccTBeHHbIE HEMPOHHBIE CETH : Teopus U npaktuka, Kpyrinos B.B., bopucos B.B., M.:
I'opsiuas nuHus - Tenekom, 2002

2. 004 E41 HelipoKOMIIBIOTUHT M €T0 IPUMEHEHUS B SKOHOMHKE U Ou3Hece : Yueb. nmocodue, Exon
A.A., ymckuit C.A., M.: MUDU, 1998

3. 004 O-75 Heiiponnsle cetu ais 00padboTku uHpopmarmi : , OcoBckuii C., MockBa: @uUHAHCH U
cratuctuka, 2004

4. 004 I'67 HeiliponHsie ceTH Ha epcoHATBHOM KommbioTepe : , Poccues JI.A., I'opOans A.H.,
Hosocubupck: Hayka, 1996

5. 004 M42 Heiiponnsie cetu. MATLAB 6 : , [loremkun B.I'., Measenes B.C., M.: luanor-MHU®OU,
2002

[TPOI'PAMMHOE OBECIIEYEHHE:

CrenanbHOe MpOorpaMMHoOe oOecriedeHne He TpedyeTcs

LMS 1 UHTEPHET-PECYPCBbI:




https://online.mephi.ru/

http://library.mephi.ru/

9.  MATEPHAJIBHO-TEXHWYECKOE OBECIEYEHME YUYEBHOW
JUCLUIINHDBI

CHGHI/IaHBHOC MaT€pruaIbHO-TEXHUYECKOC obecreyeHue He TpC6yeTCH

10. YYEBHO-METOJUYECKHUE PEKOMEHJAIIMU JUIA CTYAEHTOB

B kauectBe oreHo4yHOro cpeactBa ucnoibdyercs 100 OambHas cemecTpoBas CHUCTEMA,
YUUTBIBAIOIIAs OCEHIAeMOCTh 3aHIATUN, aKTUBHOCTD (BBIIIOJIHEHUE JOMAITHUX 3aHSTUI), BBIIIOJIHEHHE
TEMaTUYECKHUX JOMAIIHUX 3a/IaHui 10 KaXKIOMY pa3fenny, KOHTPOJIbHO-TECTOBas padoTa Mo KaxaoMy
pazneny. Kaxplii pa3aen npoXoauT aTTeCTaIHIo.

Utorossiii 6amn 3a paznen (KW) popmupyercs cnemyromnmm o0pa3om:

MOCEIaeMOCTh CEMUHAPCKUX 3aHATUH (exkeHenenbHo) He meHnee 80% +2 OGamna

He meHee 50% +1 6amn

meHee 50% 0 6amioB

I3 — BemoniHeHust Tematudeckoro /I3 (mo kaxmomy pasaeny)

Boinonneno ne menee 80% +3 GamioB

Bremonneno ve menee 50% +2 Garia

Bremonueno menee 50% 0 6amioB

KP - xoHTpOsBHO-TECTOBAs paboTa (MPOAOKUTEIHHOCTD — 2 a/uac

(mpoBoauTcs B ayautopuu) Beimonneno He menee 90% +8 Gaios

Brmonueno ot 70-m0 89% +6 6amios

Brmmoneno ot 40-m0 69% +4 6anna

Menee 39% 0 GamnoB

KN — arrecranus pasgena (KoHTpoib mo uroram) Pasmen arrectyercs, eciu HaOpaHO He
meHee 60% Oanos

ITo 1 u 2 pa3nenam opranusyercs 1o 1 nepecaade Ha 3a4ere.

CamocTtosTenpHas paboTa CTyAeHTa BKiItouaeT: [[oBTOpeHre TeOpeTHUeCKOTro MaTepuana —

Brmoanenue /13

Bemonuenune T/13

11. YYEBHO-METOJINYECKHWE PEKOMEHJIAIIUM JIJISI TPENIOJABATEJIEN

JIeKIIMOHHBIN KypC CTPOUTCS CIEIYIOMUM 00pa3oM.

BBo/1Hast 4acTh MOCBSIIHA OCHOBHBIM ITOHATHSIM TEOPUN HEUPOHHBIX CETE€W, BBOJUTCS MOHITHE
HEWpOHA, pPACCMATPUBAIOTCA OCHOBHBIE THINBI AKTUBALMOHHBIX  XAPAKTEPUCTHK HEUPOHOB
(rerepMHHMpOBaHHas, CTOXaCTHYECKas, COpPEBHOBATEIIbHAsA), IIPUBOIATCS IIPUMEPBL.
PaccmarpuBaroTcss 0cOOEHHOCTH HEWPOCETEBOM TEXHOJOTMH, OCHOBHBIE TUIBI 3ajad, JJIS PELICHHUs
KOTOPBIX 3P (PEKTUBHO MPUMEHEHUE HEHPOHHBIX CeTEH.

PaccmarpuBaercss MareMmaruudeckas MOJEIb MHOTOCIOMHONM HEHPOHHOW CETH, BBOIATCS
OCHOBHBIE 0003HAa4YEeHMsI, PUCYETCSl CXeMa MPSMOI0 pacHpocTpaHeHus curHana. PaccmarpuBaroTcs
METOJIbl ONTHUMH3ALUU TapaMeTPOB MHOTOCIIONHONW HEHPOHHOH ceTu, 0ocoboe BHUMaHHE YAensercs



I'paJIEHTHBIM METO/IaM MEPBOT0 MOPSIIKA, N3JaraloTCcsl OCHOBHbIE HIEH U (POPMYJIIBI METOJIOB BTOPOTO
nopsika. B aTom paznene He0OX0IUMO pacCMOTPETh METOJT 0OPAaTHOT'O PACIPOCTPAHEHUs M pa3o0paTh
npuHun e€ mocTpoeHuss Ha mnpumepe. I[lokazate 3¢ (GEKTUBHOCTH METOAA IO CPaBHEHHIO C
KJIACCHYECKUM CIIOCOOOM pacyéra MpOU3BOIHBIX.

Cnenyromasi TemMa IOCBSIIEHA INPAKTUYECKOMY IPUMEHEHMIO MHOTOCIOMHBIX HEMPOHHBIX
cereil. 37ech HEOOXOAMMO pacCMOTPETb OCHOBHBIE THUIIBI 3ajjad, peIIaeMblX C IOMOIIbIO
MHOTI'OCJIOMHBIX HEHPOHHBIX ceTei, 0coboe BHUMaHUE YAEIUTh 3aJadaM aIllpOKCUMALUU,
IIPOrHO3UPOBaHMS M Kiaccupukauuu JaHHbIX. [loka3zaTh NPUHIUNMAIBHYIO BO3MOXKHOCTH PEIICHUS
9THUX 33124 ¢ IOMOILIbI0 MHOTOCJIOWHBIX HEHPOHHBIX CETEH.

Jlanee paccMaTpuBalOTCsl MaTeMaTHYECKHE OCHOBBI HEHpOHHBIX cetelt Xondunna. [IpuBogsres
OCHOBHBIE TTOHATHS, BBOJAUTCS MaTeMaTH4YecKasi MOZIeNb CeTh. B aToM pasnene Heo0X0AUMO 1MOKa3aTh,
410 ceTh Xom(uiaa, HACTPOCHHAs Ha OJWH 00pasel, CIoCOOHA €ro 3allOMHUTh U HAWTH, HCIIONIB3YS
acCOIMAaTUBHYIO MaMATh. Takke IMOKa3aTh, 4TO y ceTh XOM(uiaa, HACTPOCHHOW HAa HECKOJIBKO
00pa3loB, BO3MOXHO BO3HMKHOBeHHE 3(ddekra "nmoxxHoi namsatu". ChopMyiaMpoBaTh TEOpEMYy O
KOHEYHOCTH IEPEXOJHOr0 IIpoLecca U IPUBECTH €€ JOKa3aTeNIbCTBO.

Hanee paccmarpuBaroTcst camooOyuatomuecss cetd Koxonena. 3pech  HeoOXOIMMO
copMyIHpOBaTh MOCTAHOBKY 3a/layM KJIACTEPU3ALMM JaHHbBIX, OOpaTUTh BHUMaHHE Ha pPa3HUIY B
IIOCTaHOBKax 3aaad KJIaCCI/I(bI/IKaLII/II/I " KJIACTCpHU3allvi JaHHbIX, 1aTh O630p HU3BECTHBIX KJIACCUYCCKUX
METOJIOB KJlacTepu3auuu. PaccMoTpeTh 0COOEHHOCTH NHpHUMEHeHus HelpoHHoUM cetn KoxoHeHa wu
kapTel KoXxoHeHa ansi pemieHus 3ajaud Kiacrtepusanuu. PaccMoTperb MeToJ caMoOoOydyeHus ¢
YTOMIIIEMOCTBIO KaK METOJ] YCTPAaHEHUS! HETaTUBHBIX Y(PPEKTOB IPU HEUPOCETEBOM KIIACTEPU3AIIHH.

B nuHEHHOM JAHMCKPUMHMHAHTHOM aHAlIM3€ PAcCMaTPUBAIOTCS OCHOBHBIE MOHATHS, 0co0oe
BHUMAaHUE YJEIAEeTCS INPUMEHEHUI0O HEHPOHHBIX ceTell ¢ JKECTKMMM  aKTHBAllMOHHBIMU
XapaKTepUCTUKU JUIsl PELIeHUs 3ajad JUCKPUMMHAHTHOIO aHanu3a. BBoauTcs MmaTemaTuyeckue
MOZCJIA DJIEMEHTAapHOIO0 IEPCENTPOHAa M MHOIOCIOMHOrO mepcentpoHa. B maHHOM pasnene
HE00X0/MMO Y/EIUTh BHUMaHHUE MpaBUJIaM MOCTPOCHMsS MEPCENTPOHOB U MpPaBUIaM UX OOy4YeHMS —
npaBuy Xe006a u npasuity Yuapoy-Xodaoda.
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