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1. Ileau u 3aga4u y4eOHOM TUCHUTLIHHBI

1.1 Heab AUCHUILITHHBI

Ilenn w3ydeHHs] JOUCHUILIMHBL OINPEAETECHbl TOCYIapCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJApPTOM BBICIIEr0 00pa3oBaHUs U cooTHeceHbl ¢ obummu wnensmu OOIT BO mo
HanpaBlieHUI0 MoAroToBkH «[IpuknamHas maremMatnka W WHQPOPMATHKa», B paMKax KOTOPOH
IPENOJACTCA JUCIUILINHA.

Heablo y4yeOHON AMCHUIIMHBI SBISETCS OCBOCHHME CTYAEHTAMU TEOPETHUECKUX H
IIPAaKTUYECKUX OCHOB HEYETKUX U HEUPOCETEBBIX TEXHOJIOTUI B SKOHOMHUKE; U3y4EHUE METOJOB
IPOEKTUPOBAHUS U OOy4eHUsS HEHPOHHBIX CETeW; MOCTPOSHUS HEUYETKUX U HEHPOCETEBBIX
MaTEMAaTUYECKUX MOJENECH, B YaCTHOCTH, U1 PEIICHUs YKOHOMHYECKUX 3aJad, M aHaJIn3a UX
(YHKIIMOHUPOBAHUSL.

1.2 3agaun AMCHUILIMHDI
- mpuoOpeTeHue 3HaHWK B 001aCTH HEYETKUX U HEHPOCETEBBIX TEXHOJIOTUH B DIKOHOMUKE;
- NPUMEHCHHE HEUCTKUX M HEHPOCETEBBIX TEXHOJIIOTUN B SKOHOMHYECKON JISATEIILHOCTH,
- MPOEKTUPOBAHUE MOJICTICH HEUETKUX U HEHPOCETEBBIX TEXHOJIIOTUN B 9KOHOMHUKE.

1.3 MecTto yyeOHoi qucuuminnbl B ctpykrype OOII BO

Jucnumumaa «HedeTkne W HeWpOCeTEeBBIE TEXHOJIOTUHM B JKOHOMHKE» OTHOCHTCS K
BapUATUBHOW YacTH y4eOHOTO IJIaHA.

W3ydeHne maHHOW JUCHHMIUIMHBI Oa3WpyeTcss Ha 3HAHUSIX MaTEeMaTHYCCKUX U
sKOHOMHUYEeCKUX auciuIuH 6azoBoi yactu (b1.B) OOII 6akanaBpuara.

JlaHHast TMCIUTIIIMHA TECHO CBS3aHA CO TMOCIEAYIOIMMHU JTUCIUIIIIMHAME 0a30BO# yacTu
(b1.B): «MHpopManimoOHHBIE CUCTEMBl M TeXHOJOTHN» M BapuaTuBHOU dactu (b1.B): «Cucremsl
HCKYCCTBEHHOTO MHTEJUIEKTa», «MeTo/Ibl COIManbHO-IKOHOMUYECKOTO MPOTHO3UpOoBaHus». OHa
HarpaBJjieHa Ha popMHpOBaHKE 3HAHUN U yMEHUHN 00yJarommxcs pa3padbaTeIBaTh U UCIOJIb30BATh
HEYETKHEe U HeHpOoceTeBble TEXHOJOTUH B JKOHOMHKe. (OOecreunBaeT CHOCOOHOCTh Yy
o0ydaronmxcss K TEOPETHKO-METOA0JIOTHYECKOMY AaHaJM3y HEUETKUX U HEHPOHHBIX CHCTEM,
dopMHpOBaHUE KOMIIETEHIIHA B pa3pabOTKe W HWCIOIB30BAHWW HEUYETKUX W HEUPOCETEBBIX
TEXHOJIOTUU B SKOHOMHUKE. B COBOKYITHOCTH M3ydeHHUE 3TON AUCHUIUIUHBI TOTOBUT 00y4aeMBbIX KaK
K pa3IUYHBIM BHJaM TPAKTHYECKOH SKOHOMHYECKOW EsTeNbHOCTH, TaK W K HaydHO-
TEOPETHUYECKOH, UCCIIEN0BATEIBCKON ACSITEIbHOCTH.

1.4 IlepedyeHb INIAHUPYEMBIX Pe3yJbTATOB 00y4eHUS 0 JUCHUIIMHE, COOTHE CEHHbIX €
IUVIAHUPYeMbIMHU Pe3yJIbTATAMHI OCBOCHHS 00pa30BaTe IbHON MPOrpaMMbl

W3yyenne naHHOM y4eOHOM HMCHMIUIMHBI
obyuaronmxcs npodeccuoHanbHbiX komnereHnui (I1K):

HampaBJIeHO Ha (OpPMUpPOBAHUE VY

No WHeke Conepkanue B pesynbrare nzydeHus yaeOHOM TUCIUTLIAHBI
I.I1 | KOMIICTCHII | KOMIICTCHIIUM oOygaronmecs TOJDKHBI
31 (unu e€ yacTH) 3HATH yMeTh BJIAJIEThH

CIIOCOOHOCTBIO | TEOPETHUUYECKUE MOJICITUPOBATh M | CHCTEMHBIM

1. | IIK-23 IIPUMEHSATH OCHOBBI IIPOEKTUPOBATh | MOAXOAOM H
CHUCTEMHBIH HEYETKUX U HEYETKHUE U MaTeMaTH4YeCKUM
HOOX04 U HENPOCETEBBIX HENpOCeTEBbIC A METOJIaMH B
MaTEeMaTUYeCKH | CTPYKTYP CTPYKTYPHI peleHUH
€ METO/bI B JAHHBIX U JAHHBIX U 9KOHOMMYECKUX
dopmanuzanuu | 3HaHWH, 3HAHUU 3a7a4 C
peleHns MPUKIAIHBIX U MPUKITATHBIX U MTOMOIIBIO
MPUKITATHBIX UH(QOPMAITMOHHBI | UHPOPMAITMOHHBI | HEYSTKUX U
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No UHiexc Coneprkanue B pesynbrare usydenus yaeOHON JUCIIUTIITMHBI
I.Il | KOMIIETEHIIN | KOMIETeHIUU o0yyaronmecs: J0JKHBI
u (unu e€ yacTH) 3HATh yMeTh BJIAJIETh
3a1a4 X MPOLIECCOB B X MPOLIECCOB B HellpoceTeBhIX
HSKOHOMHKE HYKOHOMHKE TEXHOJIOTU I
2. CTpyKTypa H colep:KaHue TUCHUTIIHHBI
2.1 PacnipeeieHue TPYAOCMKOCTH JUCHHMIIMHBI IO BUIaM padoT
OOmast Tpymo€MKOCTh JUCIUIIUHBI cocTaBisier 3  3ad.ed. (108 wacoB), wux
pacrpeziesieHre o BuaM paboT MpeACTaBICHO B TabIuIle
TpynoeMKoCTb,
Buj yuebHoOl paboThI 4acoB
7 cemecTp
KonrakTHasi padora, B TOM 4ucje: 60,2
AyAUTOpHBbIE 3aHATHSA: 54
3anstus nexkurnonHoro tumna (JI) 18
3aHATHS CEMUHAPCKOro Tuma (ceMuHapsbl, npakruyeckue 3ansatus) (I113) -
Jlaboparopusie pabotsl (JIP) 36
HNuas koHTaKTHasi padora: 6,2
KonTpomas camocrositenbHoi pabotsl (KCP) 6
IIpomexxyrounas arrecrauus (MKP) 0,2
CamocrosiTeibHasi pab0oTa, B TOM YHCJIE: 47,8
Kypcosoii mpoexkr (KII), kypcoBast padora (KP) -
[IpopaboTtka yuebHoro (Teoperrndeckoro) marepuaina (IIM) 27,8
[TonroroBka k Tekymemy koHTpodto (ITTK) 20
BeinonHeHne HAMBUAYANbHBIX 3aJaHUH (TOATOTOBKA COOOIICHUH, -
MIPE3CHTAIN )
Pedepar (P) -
KoHTpoJIb: TOAroTOBKA K 3a4eTy -
O0masi Tpy10eMKOCTh yac. 108
3a4. eJl. 3
2.2 CTpyKTypa y4eOHOMH JMCUMIIUHBI
Pacnipenenenue Bu1oB yueOHOM pabOThI U UX TPYIOEMKOCTH 10 pa3esiaM AUCIHUIIINHBI.
Paznens! AMCHUIIITUHBL, U3ydaeMble B 7 ceMecTpe
Ayoumopnaa | Bueayoumop-
Ne
i HaumeHoBaHHe pa3/ie/ia, TeMbI Bcero paboma nas paboma
J | 113 | JIP CpPC
Pa3znen 1 OcHOBHEIE cBeJdeHHS 00 10 10
HeHPOHHBIX CeTAX
1. BBenenue B HeHpOHHBIE CETH. 2 2
[Napamienu 3 6Guoaoru.
2. | bazoBas ucKyccTBEHHAs: MOJICIb. 2 2
[IpuMeHeHne HEUPOHHBIX CETEH.
3. | Teopembr Kommaroposa, ApHouibaa U Xexr- 2 2
Hunbcena
4. | OCHOBHBIE KOHIIETIIINY HEUPOHHBIX CETEN. 2 2
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http://www.statsoft.ru/home/textbook/modules/stneunet.html#intro
http://www.statsoft.ru/home/textbook/modules/stneunet.html#biological

HelipokoMIibroTepsl.

5. | IIporpammuoe obecnieuenue st HC 2 2
Paznen 2 Heiiponnbie ceTu B nakere ST:
Neural Networks 24 12 12
6. | IIpe/mocT mpomeccupoBanue 4 2 2
MHuorocnoiiasri nepcentpos (MLP)
7. Pannanbhas 6a3ucHas QyHKIIUS. 4 2 2
BeposiTHOCTHas HEMpOHHAs CETh
O06001IEHHO-perpecCHOHHAasT HEHPOHHAs CeTh
JIunelinas cetb
8. | Cerb Koxonena 4 2 2
9. Pemenue 3anau knaccudukanuu B makere ST: 4 2 2
Neural Networks
10. | Pemenue 3amau perpeccuu B makete ST: 4 2 2
Neural Networks
11. | TlporHo3upoBaHUE BPEMEHHBIX PSIJIOB B TIAKETE 4 2 2
ST: Neural Networks
Pa3znen 3 Heiiponnnie ceTu B Matlab 30 2 12 16
12. | GUI unTepdeiic ams [T NNT 4 2 2
13. | Monenp HElpoHA K ApXUTEKTYpa CETH 2 2
14. | OOy4yeHne HEMPOHHBIX CETEH 4 2 2
15. | IlepcenTponsbl, TUHEHHBIC, pAAHATHHBIC 4 2 2
0a3uCHBIC CETH
16. | Cetn wiacTepu3anuy U Kiaccu puKammm 4 2 2
17. | PexypeHTHBIE ceTH 4 2 2
18. | IlpumeHEeHHE HEHPOHHBIX CEeTEH. 4 2 2
19. | ®opmupoBanue MOAETICH HEHPOHHBIX CETEH 4 2 2
Pa3nen 4 TeopeTudeckue acneKTbl 21.8 6 4 11.8
HeYeTKHX MHOK€eCTB
20. | UcTtopus pa3BUTHS TEOPUH HEUETKUX 2,6 2 0,6
MHOKECTB
21. | MeTo10JTOTHST HEUYETKOTO MOCTUPOBAHUS 2,6 2 0,6
22. | OCHOBHBIC ITOHATHS TEOPUH HEUETKUX 2,6 2 0,6
MHOKECTB
23. | Onepanuy HaJ HEYSTKMMU MHOYKECTBAMH 2 2
24. | HeyeTkue OTHOIICHUS 2 2
25. | Hederkass v TMHTBUCTHYECKAsI IEPEMEHHBIC 2 2
26. | Heuerkas noruka 4 2 2
27. | CucreMbl HEUETKOIO BHIBOIA 4 2 2
Pa3ges S HeyeTkoe MoaeimpoBanue B cpejae 16 8 8
Matlab
28. | Ilporecc HEUETKOTO MOJICTUPOBAHHUS B Cpe/Ie 4 2 2
Matlab
29. | Heuerkas xnmacrepusanus B Fuzzy Logic 4 2 2
Toolbox
30. | OcHOBBI HEUETKUX HEHPOHHBIX CETEH 4 2 2
31. | [Ipumepsl pa3pabOTKH HEYETKUX MOJIEICH 4 2 2
NpUHATHS pelieHu# B cpeae Matlab.
Buvicmasnenue 3auemos no oucyuniume
HUTOI'O nmo gucuuimjinHe: 101,8 | 18 36 47.8




Cokpawenus: JI — nexuuu, [13 — npakruyeckue 3anstusi, JIP — maboparopasie padorsl, CPC —
camocTosiTelbHas paboTa CTYJCHTOB.

2.3 Conep:kanue pa3aesioB IMCUUILIAHBI

o
Ne HanmeHnoBanue
pasze pasnena/monyns dopma TEeKylero KOHTPOJIA
na
1 2 3

1. TlonroroBka pedepaToB, MPE3CHTAIINNA, BHICTYIIJICHUH.
2. Pestome, ananmuTuueckuii 0030p mo mpodieme.

1 OCHOBHBIE CBEJIEHUS O
HEUPOHHBIX CETSIX

1. Onpoc o pe3ynbraraM UHIUBUYaAIbHOTO 33JaHUS
2. TlpoBepka BHITTOJIHEHUS JJA0OPATOPHBIX pabOT
Ne 1,2,3,4

2 | HeiipoHHbIe ceTH B aKeTe
ST: Neural Networks

. IMoaroroBka pedeparoB, Mpe3eHTAU, BRICTYILIICHHUH.
. [IpoMexxyrouHoe TeCTUpOBAHUE.
. IlpoBepka BbIOTHEHUS 1a00paTOpHBIX padoT Ne 4, 5

3 | Heiiponnsie cetu B Matlab

. [lonroroBka pedeparoB, npe3eHTaUM, BEICTYIIJIEHUHN.
. Pestome, ananutnyeckuii 0030p mo npodiaeme.
. Onpoc no pe3ynbraTaM MHIMBHUAYaIbHOTO 33aHHUSL.

4 | TeopeTr4ecKue acreKThbl
HEYETKHX MHOXECTB

. [IpoBepka BeIMmoOTHEHU S TabOpaTOpHOI paboThl Ne 6
. 3a1mTa MpPOEKTHOTO 3a/IaHUSs.

5 Heuerkoe MopenupoBanue
B cpene Matlab.
Boicmaenenue 3auemos no
oucyuniune

D =W N FRWDN -

2.3.1 3aHATHA JeKIHOHHOI0 THIIA

bazoBast ncKkyccTBEHHAsi MOJICIb.
OnpeneneHue HCKYCCTBEHHOTO HEHpOHa.
@yHkuuu akruBauuu. [IJpumenenue
HEWPOHHBIX CETEN: pacCllO3HABAHHUE
00pa3oB, MPOTHO3UPOBAHHE,
KIIacTepu3alus, KIacCHprKaims,
anIpoKCUMAaLMs, yIPaBJICHHUE.

Tema 3. Teopemvr Konmaeoposa, Apnonvoa
u Xexm-Hunvcena

Teopema Konmoroposa-ApHosbaa. Pabora
Xexr-Hunecena. Maremarnyeckoe
ornucaHue padoThl HEHPOHHOM CETH.

Tema 4. OcnosHbie KOHYenyuu HeupoOHHbLX
cemetl. Hetipoxomnvromepor COOp TaHHBIX

Ne HanmenoBanue dopMa TEeKyILEro
Coneprxanue paszzaena/Moayis
paszena | pasaena/MoIyIns KOHTPOJIS
1 2 3 4
1 OCHOBHEIE Tema 1. Bseoenue 6 Heliponmnvie cemu. 1. Iloaroroska
CBEJICHUS O Iapannenu uz buonocuu Ipenmymecrta pedeparos,
HEUPOHHBIX HEUPOHHBIX ceTel. BBeieHne B HEUPOHHBIE | IPE3CHTAlUH,
ceTsx CETH. DTaIlbl pa3BUTHS HEUPOHHBIX CETEH. BBICTYILICHUH.
[Mapannenu u3 6uonorun. M3Bectusie tumnsl | 2. Pesiome,
ceTel. AHATUTUYECKU I
Tema 2. bazoeas uckyccmeennas Mooeib. 0030p 1Mo
Ilpumenenue neuponnwix cemetl. npooieme.
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JUTsl HeMpOHHOM ceTr. OTOOP MepeMEeHHBIX
Y MOHUKEHUE Pa3MEPHOCTHU. DTaIlbl
pemenus 3ana4. Knaccudukanus 3agayq.
ArnnapaTHasi peanu3anus HeUpPOHHBIX
ceren

Tema 5. Ilpocpammmuoe obecneuenue ons
HC TlporpaMMbl MOJETUPOBAHUS
HCKYCCTBCHHBIX HEHPOHHBIX CETEH:
Hetiponaker Neural 10, Heitporaker
NeuroPro, Heiipomaker Neural Planer,
maker ST: Neural Networks, Neural
Networks Toolbox Matlab.

Heiponnsie
CCTHU B ITAKETEC
ST: Neural
Networks

Tema 1. I[Ipe/nocm

npoyeccupoganue. Mnozocnouinwiii
nepcenmpon (MLP). O0yuenue
MHOTOCJIOIHOTO MepcenTpoHa. AITOPUTM
00paTHOTO PacIpPOCTPAHEHHUSL.
[lepeoOyuenue u o6o6menune. OT6OP
TaHHBIX. MeTo ] 00ydeHsI MHOTOCIOHHOTO
nepcenTpoHa. pyrue airoputmel
00y4eHHSI MHOTOCTIOMHOTO MepCcenTpoHa.
Tema 2. Paouanvras b6azucnas ¢ynkyus
Beposmuocmnuas neiiponnas cems.
0606uenHo-pecpeccuoHHasn HetipoOHHAsL
cems . Jlunevinaa cemv PaguanbHas
0asucHas Qyakius. OCHOBHBIC IPUHIIHUIIHI.
BepositHocTHas HelipoHHas cetb. PNN-
cetr. O0OOIICHHO-PETPECCUOHHAS
HeliporHas cetb (GRNN). JIuneitHas cers.
Heiipo-renernueckoM anroputme otdopa
BXOJHBIX JIAHHBIX.

Tema 3. Cemov Koxonena Heynpasisiemoe
oOydeHue - ooyueHue 6e3 yaurens. Cerb
Koxonena. 3agaun knaccuukanui.
Tornosoruyeckas kapra.

1. Ompocno
pe3yabTraTtam
WHIUBHTyaIbHOTO
3aaHus

Heiponnsie
cetu B Matlab

Tema 1. GUI uumepdertic ons IIIIII NNT
I'paduueckuii nuTepdeiic noap3oBaTes
mis Neural Networks Toolbox B cucreme
Matlab. JlemoHcTpalinoHHBIC IPUMEDPHI.
Tema 2. Mooenw Hetipona u apxumexkmypa
cemu

IIpocroit HelipoH. DyHKIMS aKTUBALUH.
HelipoH ¢ BEKTOPHBIM BXOJOM.
ApXUTEKTYypa HEHPOHHBIX CETEH.
Co3ganue, MHUIIMATU3AL U A
MOJICTTUPOBAHUE CETH.

Tema 3. Obyuenue HelipoOHHBIX cemell.
[Iponieayps! agantanuu U 0Oy4eHUsl.
MeTtonbl 0o0ydeHUs. AITOPUTMBI OOY4CHHSI.
Tema 4. Ilepcenmponsi, tunetinvie,
paouanvHvle OA3UCHbIE Cem.
[lepcenTponbl, TMHEHHBIE, pailaTbHbIE

1.IToaroroBka
pedepatos,
MpEe3eHTal U,
BBICTYIICHU M.

2. [IpomexxyrouHOE
TECTUPOBAHUE.




0a3uCHbBIE CETH.

Tema 5. Cemu knacmepusayuu u
Kriaccuguxayuu

Camoopranusyronmecs HeHpOHHBIE CETH.
LVQ-cern.

Tema 6. Pexypenmmuvie cemu.

Cetn Dnmana. Ceru Xonduiaa.

Tema 7. Ilpumenenue neupoHHbIX cemell.
AnmpokcuManust v QUIIBTpaIus CUTHAJIOB.
CucreMsbl ypaBieHHSL.

Tema 8. @opmuposarnue moodeneti
HeUPOHHBIX cemell.

BreruucnurensHas Moaenb HEHPOHHOMU
cetu. DopMHUPOBaHUE MOJIETEN HEUPOHHBIX
cereit. [Ipumenenne cucremsr Simulink.

Teopetndeckue
aCIIEKThI
HEYETKHX
MHO>KECTB

Tema 1. Ucmopus pazsumusi meopuu
HeuemKux MHONCeCcme

[lepBbIe TPOMBITITICHHBIE TTPUJIOKECHHS B
EBpone, AAnonnn u CHIA.

Tema 2. Memooonoeus neuemxo2o
MOOeNUPOBAHUSL.

MeToa0JIOrMH CUCTEMHOTO M HEYETKOTO
MOJETUPOBAHUS. AHAIN3 HEYETKOTO U
BEPOSTHOCTHOTO MOIX00B K
MOJICJIMPOBAHUIO HEOIPEAECTIEHHOCTEH.
Tema 3. OcrnosHvie noHamMus meopuu
HeyemKux MHONCECmE

OmnpeneneHne HEYETKOrO MHOKECTBA,
OCHOBHBIC XapakTepucTHuku. OCHOBHBIE
TUTIBI PYHKIUN TPHUHAAIEKHOCTH.

Tema 4. Onepayuu Hao HewemKumu
MHOCEC8aMU.

PaBeHcTBO, TOMUHUPOBaHUE, IEPECEUCHUE
Y Pa3HOCTU HEYETKUX MHOXKeCTB. HeueTkue
OTIEPATOPHI.

Tema 5. Heuemkue omHouieHus.
Heuerkue oTHOIICHHS U CIIOCOOEI €ro
3amanus. OCHOBHBIC XapaKTEPUCTUKU
HEUeTKUX OTHOIeHu#. HeueTkoe
0TOOpakeHHUe.

Tema 6. Heuemkas u nunesucmuyeckas
nepemenHuvle.

Heuerkas v TUHTBHCTHYECKAS
nepeMeHHbie. HeueTkue BEeNMUMHBL, YUCA
Y UHTEpBaJbl. TpeyroapHbIe U
TpaneuneBUAHbIC QyHKITNH
MIPUHAIICKHOCTH.

Tema 7. Heuemkas no2uka

IloHsATHE HEUYETKOTO BHICKA3BIBAHUS U
HeuyeTKoro npeaukara. OCHOBHbIE
joruyeckue onepauuu. [IpaBuia HeueTkux

MPOJTYKIIHH.

1.ITogroroBka
pedeparos,
Mpe3eHTalu i,
BBICTYIICHUM.
2.Pe3rome,
AHAJMTUYECKU U
0030p 1o
npoOeme.
3.0mpoc o
pe3ylbTaTam
WHIUBUTYaJILHOTO
3a7laHusl.




Tema 8. Cucmemsvt Heuemko2o 6b16004.
bazoBast apxuTekrypa CUCTEM HEUYETKOTO
BBIBOIa. OCHOBHBIE ATAIIbI HEUETKOIO
BBIBOa. OCHOBHBIC AJITOPUTMBI HEUETKOTO
BBIBOJIA.

Heuertkoe
MOJIETTMPOBAaHUE
B cpene Matlab

Tema 1. Ilpoyecc Heuemxoeo 1. 3anmra
Mooenuposarus 6 cpeoe Matlab MIPOCKTHOTO
OcHoBHbIE 31eMeHTHI cucTeMbl Matlab. 3aJaHusl.

OcHoBHbIE ITpueMBbl padboThl. [ paduueckue
Bo3MoxkHOCTH. [Iporiecc paspabotku
CHUCTEMbl HEYETKOTO BBIBO/IA.

Tema 2. Heuemkas knacmepusayus 6 Fuzzy
Logic Toolbox.

3aaya HEYEeTKOM KIlacTepu3aluu U
anropuTMm ee perienus. Cpeacrpa pereHus
HeveTKoW Kiactepusainuu B Fuzzy Logic
Toolbox.

Tema 3. Ocrosbl HeuémKuUx HeuUpOHHbLX
cemelii.

OcHoBbI THOpUIHBIX ceTelt. OOtmast
xapakrepuctuka ANFIS — aganTuBHBIE
CHUCTEMbI HEHPO-HEUETKOTO BHIBOJIA.

Tema 4. Ilpumepol pazpabomu Heuemxux
MoOoenell NPUHAMUsL peueHUull 8 cpede
Matlab.

PaccmoTpenue nmpumepoB pa3paboTKu
HEYETKUX MOJIeNIel IPUHSTHS PEIIeHU B
cpene Matlab.

2.3.2 CeMuHapcKue 3aHATHUSA

CCMI/IHapCKI/Ie 3aHATHUSA HC ITPCAYCMOTPCHBI y‘IC6HBIM IIJIaHOM.

2.3.3 JIaGopaTopHbIe 3aHATHS

dopma
Ne HaumenoBanue
HanmenoBanue nabopaTopHbIX paboT TEKYLIETO
1/t paznena
KOHTPOJIS
Heliponnsie cetu B makeTe [IpoBepka
ST: Neural Networks [pe/mocT mpoueccupoBaHue BBITIOJTHEHUS
MHuorocnoiiasrit nepcentpos (MLP) nabopaTopHOM
paboThI
PamnanbHas 6a3ucHas QyHKIIUS.
. IIpoBepxka
BepositHocTHas HellpoHHas ceTh
. BBITTOJTHEHUS
2. O06001meHHO-perpecCuOHHAs HEUpOHHAas .
nabopaTopHOi
ceTb
. paboThl
JInneitHas ceTh
IIpoBepxka
BBITTOTHCHUS
Cetp Koxonena .
nmabopaTopHOU
paboThI
Pemenne 3amay xnaccuukanum B [TpoBepka

nakere ST: Neural Networks
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BBITIOJTHEHUS
nabopaTropHoOi
paboTsl

Pemenue 3anau perpeccun B nakere ST:

Neural Networks

[IpoBepka
BBITIOJTHEHUS
nabopaTopHOi
paboThI

[IporHo3upoBaHre BPEMEHHBIX PSIIOB B
nakere ST: Neural Networks

IIpoBepka
BBITIOJTHEHUS
nabopaTopHOi
paboThI

Heiiponnsie cetn B Matlab

OO0yueHne HEHPOHHBIX ceTei

[IpoBepka
BBITIOJTHEHU S
nabopaTopHOi
paboThI

[lepcenTpoHbl, TMHENHBIE, paTHATIbHBIE
0a3uCHBIC CETH

IIpoBepxka
BBITIOJTHEHUS
nabopaTopHOi
paboThI

Cetn KI1acTepu3alu U K.]'IaCCI/I(l)I/IKaI_II/II/I

IIpoBepxka
BBITIOJTHEHUS
nabopaTopHOi
paboThI

PexypeHTHbI€ ceTu

IIpoBepxka
BBITIOTHEHUS
nmabopaTopHOU
paboThI

[IpuMeHeHne HEUPOHHBIX CETEM.

IIposepxka
BBITIOTHEHUS
nabopaTopHOU
paboThI

DopMUpOBaHHUE MOJIENEN HEHPOHHBIX
ceTen

IIpoBepxka
BBITIOTHEHUS
nmabopaTopHOU
paboThI

Heuerkoe MmonenupoBanue
B cpene Matlab

HeueTkass noruka

IIpoBepxka
BBIIIOJIHEHUS
nmabopaTopHoOi
paboThI

CHCcTeMBI HEUYETKOTO BbIBOJA

IIpoBepka
BBIITOJTHEHUS
nabopaTopHoOi
paboThI

[Ipouiecc HEUETKOTO MOAEIUPOBAHMUS B
cpene Matlab

IIpoBepka
BBINOJIHEHUS
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nmabopaTopHOU
paboThI
IIpoBepxka
Heuetkas xnactepusanus B Fuzzy Logic | BBITIOJTHCHHS
Toolbox nabopaTopHOI
paboThI
IIpoBepxka
BBITIOJTHEHUS
OcHOBBI HEUETKUX HEHPOHHBIXCETEN .
nabopaTopHoOi
paboThI
I[Tpumeps! pa3paboTKU HEYETKHX Tposepxa
MOJIeTIEH IPUHSATHUSA PEIICHUN B CpeJie BBIIIOTHCHUA
Matlab. 71abopaTopHOit
Bricmasnenue sauemos no oucyuniune | paGorsl

2.3.4 KypcoBbie padoThl

KypcoBsie paboTsl He TpeTycCMOTPEHBI YUEOHBIM I1JIaHOM.

24 Ilepeyenn

y4eOHO-MeTOAUYeCKOr0o o0ecneyeHusl sl CaMOCTOSITEJIbLHOM

PadoThI 00y4aKOIIErocs Mo JTUCIUILTUHE

Llenpto caMOCTOSITENBHOM PabOThl CTy/IEHTA SABJISETCS YNIyOJCHUE 3HAaHUU, MOTY4YEeHHBIX
B pe3yJabTaTe ayAUTOPHBIX 3aHATHH. BbIpabaThIBAalOTCS HAaBBIKM CAMOCTOSITENBHOM PabOTHI.
3aKkperuisiioTcsl OMBIT W 3HAHUS TOJy4YeHHbIE BO BpeMs JabopaTOpHbIX 3aHATUH. Huke
OpeICTaBleH  MNepeyeHb  y4eOHO-METOIUYECKUX  MaTepuajoB,  KOTOpble  IOMOTAaroT
o0y4JaromeMycsi OpraHMu30BaTh CaMOCTOSITEIbHOE U3ydeHHE TeM (BOIPOCOB) JMCLUUIUIMHBI IO

BceM Bugam CPC.

Bun camocrosTenpHon

[lepedyeHp yaeOHO-METOAMIECKOTO OOECTICUeHUS AUCITUTIITUHBI

Ne paboThl 110 BBITIOJHEHUIO CAMOCTOSTEIbHON paboThI

1 2 3
TpopaboTka 1 Metoanueckue yka3aHus JJs IOJTOTOBKU K JIEKIHOHHBIM U
HOBTOpCHIE CeMUHapCKAM 3aHATHAM, YTBEPXKICHHEIE Ha 3aCC/aHIH Kadepbl )
IeKIHOHHOTO NPUKIAAHON MaTeMaTHKHU (DaKyJIbTeTa KOMITBIOTEPHBIX TEXHOJIOTUH

Marepuaia, MaTepuaia
y4eOHOI U HaydyHOU
JUTEPATYPHI,
II0ATOTOBKA K
CEMHHAPCKUM
3aHATHUAM

u npuxiagHoii marematuku @I'BOY BO «Kyol'Yy», mporoxon NelQ
or 7.04.2015 1.

MeTtoauueckue yka3aHHs 10 BBIIIOJHEHUIO CAMOCTOSITENbHON
paboThI, yTBEp)KACHHBIE HA 3aceJaHI U KadeIpbl MPUKIaTHON
MaTeMaTUKU (PaKyJIbTeTa KOMITBIOTEPHBIX TEXHOJIOTUN U
npuknaanoit maremMatuku @I'BOY BO «Ky6l'Y», nporokon NelO ot
7.04.2015 .

IloaroroBka k
1a00paTOPHBIM
3aHATUSAM

Meroanueckue yka3zaHHsl 110 BBIIIOJHEHHUIO TJa00paTOPHBIX paboT,
YTBEPKACHHBIC Ha 3aceJaHuH Kadeapbl MPUKIATHON MaTeMaTHKH
(akynpTeTa KOMIBIOTEPHBIX TEXHOJIOTUH U MPUKIATHON
mareMaTnku PI'BOY BO «Ky6I'V», npotokon Nel0 ot 7.04.2015 1.
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Bun camocrositensaoi | [lepeuenp yaeOHO-METOIUYECKOTO OOSCTICUCHU S TUCITUTIITUHBI

Ne paboThI 110 BBITTOJIHEHUIO CAMOCTOSATENIHONW PaboThI
1 2 3
MeTtoauueckue yka3aHHs 1O BBITIOJHEHHUIO CAMOCTOSITENbHON
IloaroroBka k paboThI, yTBEp>KACHHbIE HA 3aceJaHI U KadeIpbl MPUKIaTHON
3 |pereHuIo 3a1a4 u MaTeMaTHKH (PAKyJIbTETa KOMITBIOTEPHBIX TEXHOJIOTUN U
TECTOB npuxnanHoit marematuku GI'BOY BO «KyoI'Y», nmporokosn NelO ot
7.04.2015 r.

Metoanueckue yka3aHus AJs IOJTOTOBKU 3cce, pedeparos,
KypCOBBIX palOT, YTBEP)KICHHbBIE Ha 3acelaHUuU Kadeapsl

4 |TlonroToBKa MOKIAA0B |IPUKIATHON MATEMAaTUKN (PaKyIbTeTa KOMIBIOTEPHBIX TEXHOJIOTHMA
u npukinagHoit matematuku @I'BOY BO «Kyol'Y», mpoTtokon Nel0
or 7.04.2015 r.

Metoanueckue yka3aHHs 0 BBIIIOJHEHHUIO pacyeTHO-TpaduyecKuxX
3aJJaHU i, yTBEP K/ICHHBIE Ha 3acelaHuu Kaeapbl MPUKIaIHON
MaTeMaTUKU (PaKyJIbTeTa KOMITBIOTEPHBIX TEXHOJIOTHH U
[TogroroBka k npurnagHoit MareMatukn @I'BOY BO «Kyol'Y», mpotokon NelO ot
peuenuto pacuetHo- |7.04.2015 .

rpaduyeckux 3amaHuil |MeTtoardeckue yKa3aHusl 11O BBITIOJTHEHUIO CAMOCTOSITETbHON

(PT3) paboThI, YTBEPKICHHBIC HA 3aCEAaHUU KadeaApbl TPUKIATHON
MaTeMaTUKH (aKyJbTeTa KOMIBIOTEPHBIX TEXHOJIOTHI U
npurnagHoit MareMatuku @T'BOY BO «Ky0l'Y», mpotokon NelO ot
7.04.2015 .

Meroauueckue ykazaHHs 10 BBIIIOJHEHUIO CAMOCTOSTEIIBHOMN
paboThI, YTBEPKICHHBIE HA 3aCeAaHNHU KaeaApbl TPUKIATHON
MaTeMaTuKu (paKynbTeTa KOMIBIOTEPHBIX TEXHOJIOTUH U
npukinagHoit marematuku ®I'bOY BO «Ky0I'Y», npotokon NelO ot
7.04.2015 .

TlonroroBka k
TEKYIIEMY KOHTPOJIIO

Y4eOHO-MeToIMUecKue Marepuaabl JJs CaMOCTOSATEIBHOM paboThl 0OOydaronmMXcsl M3
YHCJIa MHBAIKU/IOB U JIUI] C OTPAHUYEHHBIMU BO3MOXKHOCTAMU 3710poBhs (OB3) mpenocraBnsiorcs
B (hopMax, aganTHPOBAHHBIX K OTPAaHUYCHHSIM UX 3I0POBBSI U BOCTIPUATHS HH(POPMALIUHU:

Jist U ¢ HapYIICHUSIME 3PSHHUS:

— B MI€YaTHOU (popMe YBEIIMUYCHHBIM IIPUQPTOM,

— B (popMe JIEKTPOHHOTO JOKYMEHTA.

Jns mun ¢ HapyIIeHUsIMH CITyXa:

— B IleyaTHOH (opme,

— B popMe JIEKTPOHHOTO JOKYMEHTA.

Jist T ¢ HapyIIeHUsIMH OTIOPHO-/IBUTATEIBHOTO amapara:

— B IIeyaTHOH (opme,

— B popMe JIEKTPOHHOTO JOKYMEHTA.

JlanHbIil mepedyeHb MOXKET ObITh PacHMpPEeH M KOHKPETU3UPOBAH B 3aBUCHMOCTH OT
KOHTUHTEHTA 00Yy4JaroIyXcsl.

3. O6pa3oBaTeJibHbIE TE€XHOJIOTHHU

JlexumoHHBIE MaTepUabl PEATU3YIOTCS C MOMOIIBIO AJIEKTPOHHBIX Mpe3eHTarui. [lpu
peanm3anuu yyeOHOH paboTel To aucuuIuimHe «HedeTkne W HEHPOCETEBBIC TEXHOJIOTHHU B
HSKOHOMHKE» MCIOJIB3YIOTCS CIEeMYIOIe 00pa3oBaTebHbIC TEXHOJIOTHH

- MHTEpaKTUBHAS [0Jjaua MaTepuaia ¢ MylbTUMETUHHON CUCTEMON;
- pa300p KOHKPETHBIX UCCIIEAOBATEILCKUX 3a/1a4.
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OO0beM HHTEPAKTUBHBIX 3aHATHH — 22% 0T 00beMa ayIMTOPHBIX 3aHITUH

Bun 3anatus Hcnonb3yemble MHTEPAKTUBHBIE KosmmuaectBo
Cemectp
(JI, ITP, JIP) 00pazoBaTenbHbIC TEXHOJIOTHH 4acoB
J WuTepakTuBHas Mojiaya MaTepuana ¢ 8
7 MYJBTUMEIUUHON CUCTEMOM.
OOcyxIeHNe CIOKHBIX U
JIMCKYCCUOHHBIX BOITPOCOB.
KomnbroTepHble 3aHATUS B peKUMAX
JIP B3aMMOJICUCTBUS «IIPENOAABATENb - 4
CTYIEHTY.
Uroro 12

I[J'IH Jug € OIrpaHWYCHHBIMH BO3MOXKXHOCTAMHU 310POBLA MPEAYCMOTPCHA OpraHU3anus
KOHCYJH)TaIII/II\/JI C UCIIO0JIB30BaHHUECM 3JI€KTp0HHOI>'I IIOYTHI.

4. OuneHouynblie  cpeacTBa A TEKYIIEro  KOHTPOJIsI  yCIIeBaeMOCTH,
NPOMe KYTOYHOI aTTeCTALUM 110 UTOTaM OCBOEHUS TUCHMILIHHBI

4.1 ®oHx OLIEHOYHBIX CPeCTB JJIf MPOBeJdeHUs TeKYIeH aTTecTalun

YueOHast AESITEeNbHOCTh MPOXOAUT B COOTBETCTBHMU C TpadukoM yd4eOHOTO mpoliecca.
[Ipomiecc camocToATENbHON pabOThl KOHTPOJIUPYETCS BO BpeMsl ayIUTOPHBIX 3aHATHH H
WHIMBUYaJIbHBIX KOHCYJbTAMi. CaMOCTOsATEeNbHAs padoTa CTYIECHTOB IPOBOIUTCS B (hopme
W3Y4CHUS OTACTBHBIX TCOPETHUYCCKUX BOIPOCOB IO MPEIaraeMoii InTeparype.

®DOoH/ OIEHOYHBIX CPEIICTB TUCIUILUIMHBI COCTOUT M3 CPEICTB TEKYIIETO KOHTPOJIS (CM.
CIUCOK Ta00paTOPHBIX paboT, 3a/1a4 U BOIPOCOB) U UTOTOBOM aTTecTaluu (3a4eTa).

B kadecTBe OIIGHOYHBIX CpPEICTB, HCIOJB3YeMbIX JIJIsi TEKYIIETO KOHTPOIsS
YCTIEBAEMOCTH, TIpEJIaraeTcsi ImepedyeHb BOMPOCOB, KOTOPHIE IPOpPadaTHIBAIOTCS B IPOIIECCE
OCBOEHHSI Kypca. [laHHBIN TepeueHb OXBaThIBAET BCE OCHOBHBIE pa3lieNbl Kypca, BKIIOYast
3HAHMS, MMOJTyJ4aeMble BO BPEMsi CAMOCTOSATEIBHON paboThl. Kpome TOro, BaXKHBIM 3JIEMEHTOM
TEXHOJOTUU SIBJISIETCSl CAMOCTOSITETIbHOE peIlleHWe CTYIACHTaMH | clada 3aJaHuid. ITo
MOJIHOCTRIO MHIOUBHAyanbHass (opma oOydenus. CTymIeHT paccKa3blBaeT CBOE peIeHUe
MPETO/IaBATENI0, OTBEYACT HA JOMOJTHUTEIBHBIE BOTTPOCHI.

IIpumepHbIe 3agaHns Ha JJadopaTopHble padoThI:

1. Tlpe/moct mponeccupoBanue. MHorocnoiiHsi epcentpod (MLP)

3ananue 1.

Co3znath HelipoHHYIO ceTh utst pemeHus 3anaun XOR B makere ST: Neural Networks.

3amanue 2.

Co3marb HEHPOHHYIO CETh JIJIS AIIPOKCUMAITUU (QYyHKITUH X° B nakere ST: Neural
Networks.

3aganue 3.

Co3natb HEHPOHHYIO CETh TSl AMPOKCUMAIUU QyHKIITUH X° B nakere ST: Neural
Networks.

3aganue 4.

Co3matbh HEHPOHHYIO CETh ISl pelieHUsI 3aaun Kiaccuukanuu 118eToB puca B makere
ST: Neural Networks.

3ananue 5.

Co3zaare HEHPOHHYIO CeTh ISl Al POKCUMAIIUNH (DYHKIIUN X" B maxere ST: Neural
Networks.
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3amanue 6.

Co3znath HEHPOHHYIO CETh TS alIPOKCUMAIIUK (yHKIIUH X'+ X— \/; B nakere ST:
Neural Networks.

3amanue 8.

Co3naTs HEHPOHHYIO CETh JUIsl pelieHus 3a1aun perpeccun nuBeros Mpuca B nakere ST:
Neural Networks.

3ananue 7.

Co3aaTh HeHPOHHYIO ceTh s annpokcuMaruu ¢pyaxuuu 1/ X B makere ST: Neural
Networks.

2. Pagmanpnas 6a3ucHas QyHkums. BeposTHOCTHas Hel poHHAs CETh.
O06001IIEHHO-perpecCHOHHAsE HEHPOHHAs CETb.
JIuneliHas ceTb.

3ananue 1.

Co3aate HEHPOHHYIO CETh PaTuaIbHON 0a3uCHON (PYHKIIMK JUTS PEIICHHS 3a/1a41
perpeccuu nBetoB Upuca B makere ST: Neural Networks.

3amanue 2.

Co3aare BEpOATHOCTHYIO HEHPOHHYIO CETh JUIs pellieHus 3a7aull Kiaccu(pUKaluy 11BETOB
Upuca B makere ST: Neural Networks.

3amganue 3.

Co3znare 0000IIEHHO-PETPECCHOHHYI0 HEMPOHHYIO CETh JUIs PEILeHUs 3aJaull PErpeccuu
nseroB Mpuca B makere ST: Neural Networks.

3amanue 4.

Co3znare AMHEHHYI0 HEHPOHHYIO CeTh JUIs PeLIeHHs 3a/1auu perpeccuu 1seToB Mpuca B
nakere ST: Neural Networks.

3amanue 5.

Co3naTh HEHPOHHYIO CETh PAAUATBHON 0a3uCHOW (PYHKIIMH /ISl alllPOKCHMAIIUN

byHKUIMH X° B makere ST: Neural Networks. CpaBHUTB pe3yJIbTaT ¢ MHOTOCIIOMHBIM
IIEPCENITPOHOM.

3amanue 6.

Co3zaare HEHPOHHYIO CeTh pauaIbHON 0a3uCHON (PyHKIIUK JUTS Al POKCUMAIlUU

byHKUIMH X° B makere ST: Neural Networks. CpaBHUTB pe3yabTaT C MHOTOCIOMHBIM
IIEPCENTPOHOM.

3amanue 7.

Co3zaare HEHPOHHYIO CeTh palualbHON 0a3UCHON PYHKIMH /IS alllIPOKCUMALIMH
dynxiun 1/ X B makere ST: Neural Networks. CpaBHHUTB pe3ylbTaT ¢ MHOTOCIIOHHBIM
[IEPCENITPOHOM.

3. Cers Koxonena

3ananue 1.

Co3naTte HEeWpOoHHYIO ceTh KoXOHEHa [iJ1sl pellieHus 3a/1auu KIlacTepr3aliu 1IBETOB
Upuca B makere ST: Neural Networks. [TocTpouTh TOMONTOTHYECKYIO KapTy.

3ananue 2.

Co3narp HellpoHHYIO ceTh KOXOHEeHa JuIsl pellieHus 3a/1a4u KiacTepu3aiuu
cTpoutenbHbIX npeanpustuiit Kpacnomapckoro kpast B nmakere ST: Neural Networks. [loctpouTs
TOMOJIOTUYECKYIO KapTy.

3amanue 3.

Co3narp HellpoHHYIO ceTh KoxoHeHa Jyist pellieH s 3a/1a4u KiacTepu3aluu
CEeNBCKOXO035MCTBEHHBIX npeanpustuii Kpacnonapckoro kpas B makere ST: Neural Networks.
[locTpouTh TOMOJOTUYECKYIO KapTYy.
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3amanue 4.

Co3narp HelipoHHYIO ceTh KoxoHeHa /it pellieH s 3a1a4yi KIacTepu3alu TOProBo-
3aKyno4uHbIX npeanpustuii Kpacaomapcekoro kpast B makere ST: Neural Networks. [Toctpouts
TONOJIOTHYECKYIO KapTy.

3ananue 5.

Co3znath HelipoHHYIO ceTh KoXoHeHa aiis pelieHus 3ajjaun KiacTepu3aluyi peruoHOB
Kpacnomapckoro kpas B makere ST: Neural Networks. TlocTpouTs TOMOIOTHYECKY O KapTy.

3ananue 6.

Coznarte HelipoHHYIO ceTh KoxoHeHa /s pelieHnsl 3a/1a4i KiacTepu3auu (MHaHCOBOTO
coctosinus pernoHoB P® B makere ST: Neural Networks. [TocTpouTh TOmosIornueckyro Kapry.

3ananue 7.

Co3znatb HelipoHHYIO ceTh KoxoHeHa [uis peleHus 3a/1aui KIacTepru3aliy COUaIbHOTO
cocrosinus pernoHoB P® B makere ST: Neural Networks. [locTpouTh TOmosiornueckyro kKapry.

3ananue 8.

Co3narp HelpoHHYIO ceTh KoxoHeHa JiIs pelieHus 3a1aun KIacTepu3aiuu
SKOHOMMYECKoro pa3Butus peruoHoB PO B makere ST: Neural Networks. IToctpouts
TOIOJIOTUYECKYIO KapTy.

4. Pemenwne 3anau wiaccuuranuu B nakere ST: Neural Networks

Samanue 1.

Penmts 3anauy knaccugukanuu 1seroB Mpuca B makere ST: Neural Networks. C
MIOMOIIBI0 MHTEIIEKTYaIbHOTO TOMOIHUKA JAaHHBIX U CAMOCTOSITEIBHO, UCIIOJIB3Ysl Pa3InuHbIe
TUIIBI HEHPOHHBIX ceTel. CpaBHUTH pe3ynbTaT. PaboTy npeacTaBUTh B TPEX BUAAX: I€YaTHOM
(pedepar), MynbTUMEIUHHOM (Ipe3eHTALMs) U TPOTPAMMHOM (CO3/1aHHBIE HEHPOHHBIE CETH B
nakete ST: Neural Networks). [locinennue qBa 3anucath Ha 3J€KTPOHHBIN HOCUTEI.

3amanue 2.

Penmts 3aauy KiaccupuKaMK CTPOUTEIBHBIX MpeanpusaTiii KpacHogapckoro kpas B
nakere ST: Neural Networks. C moMoIpi0 HHTEIUIEKTYaTbHOTO TTOMOIIHUKA TaHHBIX U
CaMOCTOSITEIBbHO, UCIOJIB3Ysl pa3IMUHbIe TUIIBI HEHPOHHBIX ceTeil. CpaBHUTH pe3yabTaT. Paboty
NpPEICTaBUTh B TPEX BUAAX: Me4aTHOM (pedepat), MyabTUMEAUITHOM (TIpe3eHTalus) u
nporpaMMHOM (co3naHHble HelipoHHbIe ceTH B nakeTe ST: Neural Networks). [locnennue nsa
3alliCcaTh Ha DJIEKTPOHHBINA HOCUTEb.

3aganue 3.

Penmth 3amauy kiaccu@uKaliy CebCKOXO3SMCTBEHHBIX Mpeanpuatuii B makere ST:
Neural Networks. C momMouip0 HHTEIUIEKTYaIbHOIO MOMOIIHHUKA JAHHBIX U CAMOCTOSITENIBHO,
UCIIOJIB3YSI pa3IMYHbIe TUIIBI HEMPOHHBIX ceTel. CpaBHUTH pe3ynbTar. PaboTy mpeicTaBuTh B
Tpex BUjax: neyarHoM (pedepar), MyabTUMEAUITHOM (IIPE3eHTALHS) U TPOrPAMMHOM
(co3nannbie HeliponHbie cetu B makete ST: Neural Networks). [locneqnue nBa 3anucaTth Ha
AJIEKTPOHHBI HOCUTEb.

3amanue 4.

Penmts 3aauy kinaccuguKkany TOProBo-3aKylovHbIX npeanpustuit KpacHomapckoro
kpast B makete ST: Neural Networks. C moMOIIBI0 HHTEIUIEKTYaIbHOTO TTOMONHUKA JTAHHBIX H
CaMOCTOSITENBbHO, UCIIOJIB3YsI pa3IMUHbIe TUIIBI HEHPOHHBIX ceTeil. CpaBHUTH pe3yibTaT. Paboty
IpPEICTaBUTh B TPEX BUAAX: Me4aTHOM (pedepat), MyabTUMEAUIHOM (TIpe3eHTaIus) U
nporpaMMHOM (co3naHHble HelipoHHbIe ceTH B nakeTe ST: Neural Networks). [locinennue nsa
3alliCcaTh Ha 2JICKTPOHHBII HOCUTEIIb.

3ananue S.

Penmts 3anauy kiaccudukanuym GUHAHCOBOTO COCTOSHUSA pernoHoB KpacHoaapckoro
kpas B nakere ST: Neural Networks. C mOMOIIbIO HHTENIEKTYaIbHOTO MOMOIIHUKA JJAHHBIX U
CaMOCTOSITEIBHO, UCIIOJIB3Ys Pa3IMYHbIe TUIIBI HEHPOHHBIX ceTeil. CpaBHUTH pe3yabrar. Padoty
NPEICTaBUTh B TPEX BHUAAX: eyaTHOM (pedepaT), MyIbTUMEANITHOM (IIpe3eHTalus) U
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nporpaMMHOM (co3aaHHbie HelipoHHbIe ceTu B mtakete ST: Neural Networks). Tlocnennue na
3aMmucaTh Ha AIEKTPOHHBIA HOCUTENb.

3ananue 6.

Penmth 3amauy kiaccu@ukaiy COUaIbHOTO COCTOSIHUS pernoHoB KpacHomapckoro
kpas B makete ST: Neural Networks. C moMoIpi0 HHTEIEKTYaTbHOTO MOMOIIHUKA JAHHBIX U
CaMOCTOATEIBHO, UCTIONB3YS PA3IMYHbIC TUIIBI HEUPOHHBIX ceTeil. CpaBHUTH pe3yibTar. Paboty
MPEACTaBUTh B TPEX BHAAX: e4aTHOM (pedepaT), MyaIbTUMETUWHOM (TTPE3CHTAIIHS) U
nporpaMMHOM (co3naHHbIe HelipoHHbIe ceTh B TTakeTe ST: Neural Networks). [locnennue nsa
3aIucaTh Ha AIEKTPOHHBIA HOCUTENb.

5. GUI unrepdeiic s IITIT NNT

Samanue 1.

Cosnare HelipoHHYO ceTh s pemieHus 3a1aun XOR B makere Neural Network Toolbox
cucrembl Matlab. CpaBuuTs pesynbrar ¢ makerom ST: Neural Networks.

3ananue 2.

Co3zaare HEHPOHHYIO CETh VIS alllIPOKCUMAINH (DyHKIIUU X* B makere ST: Neural
Networks.
3aganue 3.

Co3matb HEHPOHHYIO CETh JIJISl AMPOKCUMAITUU QYyHKITUH x° B maxere ST: Neural
Networks.
3aganue 4.

Co3math HEHPOHHYIO CETh JIJISl pelieHUsI 3ajaun Kiaccuukanuu 11BeToB puca B makere
ST: Neural Networks.
3ananue 5.

Co3znaTh HEHPOHHYIO CETh TS AalTPOKCUMAITUH (yHKITUH X* B makere ST: Neural
Networks.
3amanue 6.

Co3znaTh HEHPOHHYIO CETh TSI AalIITPOKCUMAITUH (DyHKITUH X+ X— \/; B nakete ST:
Neural Networks.

3ananue 8.

Co3narb HEHPOHHYIO CETh TSl pelieHus 3a1aun perpeccuu uBetoB Mpuca B nakere ST:
Neural Networks.

3ananue 7.

Co31aTh HeHpOHHYIO ceTh I anmpokcumanun Gpyaknun 1/ X B maxere ST: Neural
Networks.

6. Ilpomecc HeueTKoro mMoaenupoBanus B cpeae Matlab

IIpoekr Ne 1.

Co3naTh HEYETKYIO MOJIEINb YIPABJICHUSI CMECUTENIEM BOJIBI TP MIPUHATHH aylia B Fuzzy
Logic Toolbox cucrembr Matlab ¢ ucronszoBanuem cpencts rpaduyeckoro nHTepdeiica.

[Tpoext Ne 2.

Co3paTh HEYETKYIO MOJIEIb YIPABJICHUS KOHIUIIMOHEPOM BO3/yXa B IOMEILICHUH B
Fuzzy Logic Toolbox cucrembr Matlab ¢ mcronszoBanuem cpencts rpaduyeckoro mHTepdeiica.

ITpoext Ne 3.

Co3naTh HEYETKYIO MOJICIb YIPABJICHUS KOHTeHHEpHBIM KpaHoM B Fuzzy Logic Toolbox
cuctembl Matlab ¢ ucrionbzoBanuem cpencts rpaduueckoro uHTEpderica.

[Tpoext Ne 4.

Co3naTh HEYETKYIO MOJICNIb YIPABJICHUS KOHTeHHEpHBIM KpaHoM B Fuzzy Logic Toolbox
cucrembl Matlab B komanaHOM pexume.

16



ITpoext Ne 5.

Co3aaTe HEYETKYI0 MOJICIIb YIIPABJICHUS KOHJUIIMOHEPOM BO3/yXa B [IOMEILICHUU B
Fuzzy Logic Toolbox cucremsl Matlab B komanaHOM pexume.

ITpoext Ne 6.

Co3aaTe HEYETKYI0 MOJIEIb YIIPABJIEHUS CMECUTENIEM BOJIbI ITPH MPUHSTUH aymia B Fuzzy
Logic Toolbox cucrembr Matlab ¢ ucrons3oBannem cpeacts rpaduyeckoro uHTepdeiica B
KOMaHTHOM peKHME.

ITpoexr Ne 7.

Co3aare HEYETKYI0 MOJIENTb OI[CHKH (PMHAHCOBOW COCTOSATELHOCTH KIUEHTOB MPH
npeaocTaBiieHnn 0aHKOBCKUX KpeauToB B Fuzzy Logic Toolbox cucremsr Matlab ¢
UCIIOJIb30BAHMEM CPEJCTB rpaieckoro UHTepdeiica.

IIpoekr Ne 8.

Co3aTh HEYETKYIO MOJIEINIb OLIEHKH (PMHAHCOBOW COCTOSITENIBHOCTH KIMEHTOB IIPU
npeaocTaBiIeHnn OaHKOBCKUX KpenuToB B Fuzzy Logic Toolbox cucrembr Matlab B xomanHOM
pexuMe.

4.2 ®oHJ OLCHOYHBIX CPeJACTB /sl POBeACHUS NPOMEKYTOYHOM aTTeCTAlUH

4.2.1 IlpumepHBbIH NepeYeHb BONPOCOB K 3a4ETy

IIpenmymiecTBa HEUPOHHBIX CETEH.
BBeneHnue B HEMPOHHBIE CETH.
OTansl pa3BUTHSI HEHPOHHBIX CETEM.
[Napannenu u3 6uonorun. M3BecTHBIC TUIIBI CETEH.
ba3oBas UCKycCTBEHHasi MOJEIIb.
Omnpenenenne NCKyCCTBEHHOTO HEHWPOHA.
OyYHKIUHU aKTUBALUH.
[IpumeHeHre HEMPOHHBIX CeTel: pacrio3HaBaHUe 00pa30B, TPOrHO3UPOBAHUE.
[TpumMeHeHe HEHPOHHBIX CeTel: KiacTepu3alus, Kiaccu puKarus.
. [IpuMeHeHne HEeHPOHHBIX CETEN: allPOKCUMAIIHS, YIIPABJICHUE.
. Teopema KonmoropoBa-ApHoJib/a.
. Pabota Xexr-Hunbcena.
. MaTemaTuyeckoe onmucanue paboThl HEMPOHHOM CETH.
. CO0Op MaHHBIX 711 HEHPOHHOM CETH.
. OTO0p NEepeMEeHHBIX U TIOHUKEHUE Pa3MEPHOCTH.
. DTalbl peleHus 3a/1ay.
. Knaccudukanus 3amay.
. AnnaparHas peajau3anusi HeHpOHHBIX CETeH.
. [IporpamMbl MOEIMPOBAHUS UCKYCCTBEHHBIX HEPOHHBIX CETEH.
. OGy4yeHre MHOTOCIIOIHOTO TepCEeNnTPOHA.
. AnrropuT™ 00paTHOTO pacpoOCTPAHEHUSI.
. IlepeoOydenne u o6o0mEeHne. OTOOp TaHHBIX.
. Kak o0y4aeTcst MHOTOCIONHHBIN MEpCenTPOH.
. Paguanphas 6a3ucHas gynkuus. OCHOBHBIE IPUHIIUIIBIL.
. BepositHocTHas HeliponHas ceTb. PNN-cetu.
. O600menHo-perpeccuonnas HeliporHas cetb (GRNN).
. JIunelinas cete.
. Helipo-renernueckuii anroputm oT00pa BXOAHBIX TAHHBIX.
. YIipaBisieMoe U HeylpasisieMoe o0yueHue - 00ydeHue ¢ yuuTenem u 0es.
. 3amaun KiaccuUKaIuu.
. Cetb Koxonena. Tonosnornueckast kapra.
. Pemmenue 3amau xnaccupuianuy pa3nuyHbIMUA TUTIAMH HEHPOHHBIX CETEH.
. Tabnu1a cTaTUCTUK KITACCU (PUKAITHH.

oSN AWM
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34.
35.
36.

37.
38.

39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.
50.
51.
52.
53.

54.

55.
56.

57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.

75.

[Toporn TpUHSATHS U OTBEPKEHUS PEILICHUI.

Pemenue 3anau perpeccuu B nakere ST: Neural Networks.

3amauM aHanu3a BPEMEHHBIX pAnoB. IIporno3upoBanue Oymynmx 3HaYEHUN BPEMEHHBIX
pAOB.

[porno3upoBanue BpeMeHHbIX psiaoB B makete ST: Neural Networks.

I'paduuecknii muTepderic momw3oBarens s Neural Networks Toolbox B cucreme
Matlab.

IIpocroii HelipoH. DyHKIMS aKTUBALAH.

HelpoH ¢ BEKTOpHBIM BXOJIOM.

ApXuTeKTypa HEHPOHHBIX CETEH.

Coznanue, THULMATIN3ALKS U MOAEIMPOBAHUE CETH.

[Iponieayps! apantanuu 1 o0ydeHusi. Metosl 00ydeHus. AITOPUTMBbI O0y4YEHHUSL.
IlepcenTpoHbl, TMHEHHBIE, paAuaIbHble Oa3UCHBIE CETH.

CetH KacTepu3aluy U KIacCHpUKAIIIU

Camoopranusyronmecs HeiiponHslie cetn. LVQ-ceTn.

Ceru Dnmana. Cetu Xomnduiaa.

Annpokcumanus 1 GuIbTpanus CurHaioB. CUCTEMbI yIIPaBJICHUS.

BeruucnurensHas MOJEb HEHPOHHOM CETH.

dopmupoBanue Mozeneit HelipoHHBIX ceTeld. [Ipumenenne cucremsl Simulink.

Hcropus pa3BUTHS TEOPUN HEYETKMX MHOXKECTB.

MeTon010ruM CUCTEMHOIO M HEYETKOTO MOJCINPOBAHU.

AHanu3  HEYETKOr0O M BEPOSITHOCTHOIO  IOAXOAOB K MOJEIHMPOBAHUIO
HEOIIPEICIICHHOCTEH.

OnpezneneHne HEYETKOIO MHOXKECTBA, OCHOBHBIE XapaKTEPUCTUKU. OCHOBHBIE THIIBI
(byHKIMI TPUHAAICKHOCTH.

Omnepanuu HaJl HEYETKUMU MHOXECTBaMH.

Heuerkue oTHomeHUs U crnocoObl ero 3aiaHus. OCHOBHBIE XapaKTEPUCTHKH HEUETKHX
oTHomeHui. HeyeTkoe oToOpaxeHue.

HeueTkast 1 MTuHIBHCTHYECKAs IEPEMEHHBIE.

HeueTkue BeNMUMHBI, YnciIa U UHTEPBAJIBI.

TpeyrosbHbIe U TpanenueBHAHbIE QYHKIINN MPUHAIICKHOCTH.

[ToHsiTHE HEYETKOTO BBICKA3bIBAHUS M HEUETKOTO MpeIrKara.

OCHOBHBIE JIOTHYECKHUE OIEPALUH.

[TpaBuia HEYETKUX MPOIYKLIMM.

bazoBas apxuTekTypa CUCTEM HEUETKOrO BBIBOJA.

OcCHOBHBIE ATalbl HEYETKOTI'O BBIBOAA.

OCHOBHBIE AITOPUTMBbI HEUETKOI'O BHIBOA.

OcHoBHBIE 271eMeHTHI cucTeMbl Matlab.

OcHOBHBIE TPHEMBI paOOTBHI.

I'paduueckrie BO3MOXKHOCTH.

I[Ipouecc pa3pabOTKH CUCTEMBbI HEYETKOI'O BBIBOJA.

3aaya HEYETKOM KIIaCTEpU3alluy U aJITOPUTM €€ PELICHUS.

CpenctBa pemenust HeueTkoi kiactepusanuu B Fuzzy Logic Toolbox.

OCHOBBI THOPUIHBIX CETEH.

O6ms xapakrepuctuka ANFIS — agantuBHbIEe cCTEMBI HEIPO-HEYETKOTO BBIBOJIA.
PaccmoTpenue nmpumepoB pa3padOTKu HEUYETKUX MOJIeNel MPUHATHS PELeHUuN B cpene
Matlab.

[lpumep pemeHuss 3a7a4d  HEYETKOTO  MOJEIMPOBAHHUS  OLEHKH  (UHAHCOBO-
AKOHOMHYECKOTO COCTOsIHUSA pernoHa (mpennpustusi) B Fuzzy Logic Toolbox.

4.2.2 Kpurepuu oueHKn

O1eHka «3auTeHOo:

18



— CTYIEHT IOKa3bIBAET XOPOIIME 3HAHUS U3y4EeHHOTO yUeOHOro MaTepuarna;

— CaMOCTOSATENIbHO, JIOTHYHO U MOCJIE0BATENIBHO U3JIaraeT U MHTEPIPETUPYET MaTepUaIbl
y4e0HOTO Kypca;

— MOJIHOCTBIO PACKPBIBAET CMBICH MPEIaraeéMoro BOmpoca;

— BJIaJieeT OCHOBHBIMU TEPMUHAMU U MOHATHSAMU U3y4€HHOTO Kypca;

— IMOKa3bIBACT YMCHHC MECPCIOKUTh TCOPCTUICCKUEC 3HAHW A HA npeﬂnonaraeMmﬁ
MPAKTUYECKU A OIIBIT.

Ouenka «He 3aureHo»:

— (pparmMeHTapHbIEC 3HAHUS 110 AUCLUIINHE;

— OTKa3 OT OTBeTa (BBIMOIHEHUSI MICbMEHHOU PabOThI);

— 3HaHUE OT/IEIbHBIX UICTOYHUKOB, PEKOMEHJOBAaHHBIX y4€OHOM MporpaMMoi mo
JUCLUILINHE;

— HEYMEHME UCIO0JIb30BaTh HAYYHYIO TEPMUHOJIOTHIO;

— HaJInuue rpyobIx ommooK;

— HU3KUU YPOBEHb KYJIbTYPbl MCIIOJHEHUS 3aJlaHUH;

— HU3KHH ypoBeHb c(POPMUPOBAHHOCTHU 3asBJICHHBIX B paboyeil mporpaMme KOMITETEHIIUMN.

OneHouHble CpeACTBAa A MHBAIMJIOB M JIMI[ C OrPAaHUYEHHBIMH BO3MOKHOCTSAMHU
30POBbSI BRIOMPAIOTCS C YUETOM HUX UHIMBUIYaJIbHBIX IICUXO(PU3NYECKUX OCOOCHHOCTEH.

— IIpU HEOOXOAMMOCTH MHBAIMIAM U JIUL[AM C OTPaHUYEHHBIMU BO3MOKHOCTSMH 310POBBSI
IPEIOCTABIISETCS IOTIOIHUTEIBHOE BpEeMS [UIs IOJTOTOBKH OTBETAa HA HK3aMEHE;

— IIpU POBEICHUH MTPOLEAYPHI OLICHUBAHUS PE3YIbTATOB 00YUEHUSI HHBAJIUIOB H JIUII C
OrpaHUYEHHBIMH BO3MOXHOCTSIMU 310pOBBsI IIPEyCMaTPUBAETCS MCIIOIb30BAHNE TEXHMYECKUX
CpEeACTB, HEOOXOAUMBIX UM B CBSI3U C UX MHAUBUIYaIbHBIMU 0COOC HHOCTSIMH;

— IIpY HEOOXOTMMOCTH JUTSI OOYJArOIIMXCSl ¢ OTPAHMYEHHBIMH BO3MOYKHOCTSIMHU 3/I0POBBS H
MHBAJIUOB NPoLieypa OLEHUBAHUS PE3YJIbTaTOB OOYUEHUS 11O TUCIUIIIMHE MOXKET
IPOBOAUTHCS B HECKOJIBKO ATAIOB.

[Ipouienypa oneHUBaHUS PE3yIbTATOB OOYYEHHSI MHBAITUIOB W JIHI] C OTPaH MYEHHBIMH
BO3MOXHOCTSIMH 3/10pOBbSl IO JUCHMIUIMHE (MOIYNIIO) IperycCMaTpUBAeT IPEJOCTaBJICHUE
uHpopMaruu B QoOpMax, aZANTUPOBAHHBIX K OTPAHUYEHUSIM HX 3I0POBbSI U BOCHPUSITHUS
uHopMaluu:

JUis uL ¢ HapyIIEHU MU 3pEHUS:

— B TIeYaTHOU (hpopMe YyBETMUECHHBIM MPUPTOM,

— B (bopMe 3JIEKTPOHHOTO JOKyMEHTA.

JUis un ¢ HapyIIEHUsIMH CITyXa!

— B IIe4aTHOHU (hopme,

— B (bopMe 3JIEKTPOHHOTO JOKyMEHTA.

JUis mun ¢ HapyIIeHUsIMH OTIOPHO-/ABUTATEIbHOIO anmapara:

— B IIe4aTHOHU (hopme,

— B (popMe DJICKTPOHHOTO JIOKYMEHTA.

JlaHHBIH TepeueHb MOXET OBITh JOMOJIHEH M KOHKPETH3UPOBAaH B 3aBUCHMOCTU OT
KOHTHHTEHTa 00y4JaroMXCs.

5 IlepeyeHb OCHOBHOI M JONOJIHUTEJILHOM y4eOHOI JTUTEepaTypbl, He00X0AMMO 1JIs1
OCBOCHHS JUCHHUILINHBI

5.1 OcHoBHas qUTEpaTypa:

1. 3ak IO.A. Ilpunsarue pemeHuil B yCIOBHSX HEUETKMX M Pa3MbITBIX JaHHBIX : Fuzzy-
texnonoruu / FO. A. 3ak. - Mocksa : URSS : [Kumwxnsiii nom "JIMBPOKOM"], 2013. -
349 c. : un. - bubmuorp.: c. 344-349.
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2.

KazakoBuea E.B. Hederkue cuctembl (UHAHCOBO-DKOHOMHYECKOTO  aHaM3a
npeanpustuii 1 peruoHoB : MoHorpadus / E.B. KazakoBuesa, A.B. Kopanenko, M.X.
VYprenoB. - r1. Kpacnomap, Wznarenscko-nonurpaguyeckuii mentp Kybanckoro
TroCyIapCTBEHHOTO yHUBepcuterta, 2013. - 266 c.

Apyuxuna H. I'. MHTennexkTyanbHbli aHaIN3 BPEMEHHBIX PAAOB : yueOHOe rmocodue ams
cryneatoB By3oB / H. I'. Spymkuna, T. B. AdanaceeBa, W. I'. TlepdubeBa ; H. T.
Apymxuna, T. B. Adanaceesa, U. I'. IlepdunbeBa. - M. : DOPYM : UHOPA-M, 2012. -
159 c.

PyrroBckas [I. HeilpoHHBIE c€TH, TECHETUYECKUE AJITOPUTMBI U HeUeTKue cucteMsl: [lep.c
noibck. W.JI. Pyamuckoro. 2-e wusmanue / J[. PyrkoBckas, M. Ilununabckuid, JI.
PyrkoBckuii. — U3a-Bo: 'opstuas nunus-Tenexkom, 2013. — 384 c. [DyiekrpoHHBIN pecypc|
— Pexxum nocryna: httpr/e.lanbook.com/books/element.php?pll id=11843.

I[JISI OCBOCHHU A NUCHUIIIIMHBI MHBAJIMAAMHU U JIMIAMU C OTPAHUYCHHBIMH BO3MOKHOCTIAMHA

3I0pOBbSl MMEIOTCSA W3/aHUSI B DJEKTPOHHOM BHUJIE B 3JIEKTPOHHO-OMOIMOTEUHBIX CHCTEMax
«JIanp» 1 «OpaiT.

5.2 JlonoJHUTEIbHAS JINTEpaTypa:

HIros6a, C.J. IIpoexrupoBanue HeueTkux cucrem cpencteamu MATLAB / C..
[lIroB6a. - M.: T'opsiuast nunus — Tenekom, 2007. — 288 c.

Xarikue, C. Heliponnsie cetu: momubid kypc / XaiikuH, Caitmon; C. XaiikuH; [mep.
anri. H. H. Kyccyns, A. 1O. Illenecrosa ; nox pea. H. H. Kyccyns]. - U3a. 2-e, ucnp. -
M. : Bunesamc , 2008. - 1103 c.

Spymkuna, H. I'. OCHOBBI Te€OpHUHM HEYETKMX M THOPUIHBIX CHCTEM: yueOHOE mocolue
JUIl CTyIeHTOB By30B / Spyukuna, Hanexna I'me6oua ; H. I'. Spymkuna. - M. :
dunancel ¥ ctaTucTHK, 2004. - 320 c.

bopucor B.B. Heuerkne momenu u cetm [DIEKTpOHHBIM pecypc]: yueOHOe mocodue /
B.B. bopucos, B.B. Kpyros, A.C. ®exnynos. — DnekrpoH. naH. — M.: ['opsiuas nuHus-
Tenexom, 2012. — 284 c. — Pexxum noctyma: https:/e.lanbook.com/book/5126.

6. Ilepeyenp pecypcoB  HH(POPMAUMOHHO-TEJEKOMMYHHKAUMOHHONH  CeTH

«I/IHTepHeT», H606X0}IHMI)IX AJIs1 OCBOCHUSA JUCHHUIIJIMHBI

=

Bukuneausi, ceoboHast sHIMKIoNeaus. — Pexxum moctyma: http://ru.wikipedia.org.
Heiiponnbie cetu. OnexkrpoHHbl  y4eOHuk. StatSoft. — Pexum  gocryna:
http//www.statso ft. ru/ho me/textbook/modules/stneunet. html.

ALGLIB User Guide - Kiaccudukarius, perpeccusi, kiactepusaiius, padora ¢ JaHHBIMH

- Heliponusie CceTH — Pexum JIOCTYyIA:
http://alglib.sources.ru/dataanalysis/neuralnetworks.php.

Beenenne B Teoputro HedpoHHbIX ceredi. PC  Noon. — Pexum pocryma:
http//www.orc. ru/~stasson/neurox.html.

.HCKI_II/II/I IO TCOPHUHU H TNPUITOKCHUAM HCKYCCTBCHHBIX HCprOHHBIX cereil. — Pexum

noctyma: http://alife.narod.ru/lectures/neural/Neu ch05.htm.
[MpoekrupoBanue cucrem yrpasienus \ Fuzzy Logic Toolbox. C.JI. IliroB6a "BBeneHue

B TEOPUIO HEYETKMX MHOXECTB M HEYETKYl0 JOruky'. — Pexum pocryna:
http://matlab.exponenta.ru/fuzzylogic/book1/1 7.php.
DJIEKTpOHHO-0MOIMoTeuHass cucrema MzmarenbctBo «JlaHb». — Pexum gocryma:

http://e.lanbook.com.

7. MeToanuyeckKue PEKOMEHIALUH IO OPraHvu3allui U3y4Y€HUS TUCHUIIIMHDbI

KoutponsHas pabota mpesacraBiseT co0oil caMOCTOSTENbHYIO pedepaTuBHYIO padoTy

CTYHACHTOB. Kaxc,umﬁ CTYACHT BBIIIOJIHACT pa60Ty 10 OJHOH TeMe.
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http://e.lanbook.com/books/element.php?pl1_id=11843
https://e.lanbook.com/book/5126
http://ru.wikipedia.org/
http://www.statsoft.ru/home/textbook/modules/stneunet.html
http://www.statsoft.ru/home/textbook/modules/stneunet.html
http://alglib.sources.ru/dataanalysis/neuralnetworks.php
http://www.orc.ru/~stasson/neurox.html
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http://matlab.exponenta.ru/fuzzylogic/book2/index.php
http://matlab.exponenta.ru/fuzzylogic/book1/1_7.php
http://e.lanbook.com/

Hns wanucanus pedepata HEOOXoaUMO Momo0paTh jautepaTypy. OOIee KOJU4YecTBO
JUTEPATypHBIX HCTOYHUKOB, BKIIOYAs TeKCThl M3 HMHTepHera, (MyONMKALMU B >KypHalax),
JOJDKHO cOCTaBJIATh HE MeHee 10 HauMmeHOBaHUM. Y4eOHUKHU, KaKk IIPaBUJIO, B JUTEPATypHbIE
MCTOYHUKU HE BXOJIAT.

Pedeparsl BoimonHAIOT Ha JucTax gopmarta A4. CTpaHHUIBI TEKCTa, PUCYHKH, (HOPMYIIBI
HYMEPYIOT, PHUCYHKH CHa0XXaloT IMOPHUCYHOUYHBIMH HAIMUCAMH. TeKkCT clemayeT medararhb
mpudrom Nel4 ¢ wuHTEpBajIoM MeEXay CTpokamMu B 1,5 wmHTepBana, 0e3 HEIONMyCTUMBIX
cokpaieHuii. B xoH1e pedepata HOTKHBI OBITH C/ICTaHBI BBIBOIBI.

B xoHI11e paboThl TPUBOIAT CIIUCOK HCIIOIH30BAHHBIX HCTOYHUKOB.

Pedepar nomkeH ObITh MOANMCAH CTYACHTOM C YKa3aHUEM JaThl €€ OQPOPMIICHHUSL.

PaGotbl, BeIMOMHEHHBIE 0€3 COONIOACHHS TIEPEUNCICHHBIX TPEOOBaHMI, BO3BPAIAIOTCS
Ha JJOpabOTKYy.

Beimonnennas crygeHToM paloTa ompenensieTcs Ha MPOBEPKY IPErnojaBaTeiio B
YCTaHOBJICHHBIE CPOKH. Eciin y mpernoiaBarelns ecTh 3aMeyaHus, padoTa BO3BpALACTCS U TOCTe
UCIIpaBJIeHUN 100 BHOBb OTIPABIISIETCS HA MMPOBEPKY, €CIIM UCIIPABIICHHUS CYIIECTBEHHBIE, JTM0O0
MPENBSIBISAETCSA Ha 3a4eTe, TJe MPOUCXOIUT €€ 3alluTa.

TBopueckue 3a1aHusl (IIPOEKTHI), cIOCOOCTBYIONME ()OPMUPOBAHMIO KOMIIeTe HIIUH
0a3osoii yactu OOII

HeueTkrie u HeipoceTeBble TEXHOJOTHH B DKOHOMHKE CETrOJIHSI paccCMaTpUBAETCS Kak
OJTHO M3 TJIaBHBIX HOBBIX HAINIPABJICHUH MOJCPHU3AIMN YKOHOMHUKH, KaK HEOOXOJMMOE yCIIOBUE
¥ BaXXHEHIIMHA MeTOo]1 00paboTku WHGOPMAITUH.

OcHOBHBIC HaIMlPaBJICHUS HEYETKUX U HEHPOCETEBBIX TEXHOIOTUH B YIKOHOMUKE:

. opraHu3anus OaHka MPOTrPaMMHBIX MPOIYKTOB, HCIOJIB3YeMbIX (DMHAHCHUCTaMH,

HSKOHOMHUCTAMH U OpraHaMu pEeruoHaJIbHOW BIACTH, OCHOBAaHHBIX HAa HEYETKUX U

HEHPOCETEBBIX TEXHOIOTUSIX B IKOHOMHUKE;

. pa3paboTka HEUETKUX MOJIeTICH U HEMPOHHBIX CETeH B YKOHOMHUKE;

o pa3paboTka TPOrpaMMHOTO OOeCredeHHs, OCHOBAHHOTO Ha HEUYETKHX |

HEHPOCETEBBIX TEXHOJOTUSX, U MyHUIIHITAIBHBIX 00pa30BaHU.

Hcnonp3oBaHue B DKOHOMHYECKOH JIESTENBHOCTH HEYETKUX U  HEHpPOCEeTEeBbIX
TEXHOJIOTUM HE OTPHUIIACT TPATUIIMOHHBIX TEXHOJIOTUW aHal3a M OIICHKU, a BBICTYIAeT B
Ka4eCTBE MPOJYKTA TOIACPKKH MPUHSITHS PEIICHUH, YTO 3HAYUTEIBHO TMOBBIIAET KAa4eCTBO
MPUHUMAEMBIX PEIICHUM.

[IpoBenuTe aHanu3 MO OJHOW M3 BHIOpaHHBIX BaMU TeMaTHK (He MeHee 10 crnaiinos u 20
JUCTOB TeKcTa). BO3AMOXKHO HCIOIB30BaHUE 3BYKOBOTO COMPOBOXKIEHUS, aHUMAIUU (ayauo-, U
BHIeOMaTepHuana).

Ha nepBoit crpanuiie cinaiina obszarensHo ykaxute ©.1.0. aBTopa, kypc. OnieHuBaercs
paboTa 1o CIeaYIOIMMM KPUTEPHSIM:

— TIOJIHOTA MPECTaBICHHOTO MaTepuaa;

— oopmitenue;

— IIpeJICTaBJICHHE U 3aIlUTA.

TeMbl npe3eHTALMI U 10K/IA10B

— [IporHo3upoBanue Kypca MHQVISLUN CPEACTBAMH HEMPOHHBIX U HEYETKO- HEHPOHHBIX
cersix B makere ST: Neural Networks u B makerax Neural Network Toolbox u ANFIS cuctemsr
Matlab.

— IlporHo3upoBaHue Kypca nojuiapa CpeICTBAMH HEHPOHHBIX U HEYETKO- HEHPOHHBIX
cersix B makere ST: Neural Networks u B makerax Neural Network Toolbox u ANFIS cucremsl
Matlab.

— IIporno3upoBaHue Kypca €Bpo CpeACTBAMH HEUPOHHBIX M HEYETKO- HEUPOHHBIX CETAX
B makete ST: Neural Networks u B makerax Neural Network Toolbox u ANFIS cucremsr Matlab.

— IIporao3upoBanue Kypca F0aHb CPEIICTBAMU HEHPOHHBIX M HEUYETKO- HEHPOHHBIX CETSIX
B nakete ST: Neural Networks u B makerax Neural Network Toolbox u ANFIS cucremsr Matlab.
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— IporrosupoBaHue cronMocTH Kypea akimii «TYKOWII» cpencTBaMu HEHpOHHBIX H
HeveTKo- HelpoHHbIX ceTsix B makere ST: Neural Networks m B makerax Neural Network
Toolbox u ANFIS cucremsr Matlab.

— IlporHo3upoBaHue CTOMMOCTH Kypca akuuii «PocHedTr» cpeiacTBaMu HEHPOHHBIX U
HeueTko- HelpoHHbIX ceTsx B makere ST: Neural Networks u B makerax Neural Network
Toolbox u ANFIS cucremsr Matlab.

B ocBoeHMN nuCHMIUIMHBI MHBAIUIAMH U JIMIIAMH C OTPAaHUYEHHBIMH BO3MOXHOCTSIMU
300pOBbs  OOJBIIOE 3HAYEHHWE HMMEET HHAMBHUAyalbHas ydeOHas paboTa (KOHCYIbTALlUH) —
JIONOJIHUTENIBHOE pa3bsiCHEHHE ydeOHOro MaTepuania.

WnpuBuayanbHble KOHCYIbTAllMM IO TPEAMETY SBISIOTCA BaXXHBIM  (DAKTOPOM,
CHOCO6CTBYIOIIII/IM WHAWBUAYyAJIU3allun 06yquI/1$[ " YCTAaHOBJICHHUIO BOCIIMTATCIIbHOI'O KOHTAKTa
MEXIy IpernojaBareyieM M OOydJarolWMCs HMHBAIMJIOM WM JIMLOM C OIPaHUYEHHBIMHU
BO3MOXHOCTAMHA 310POBbA.

8. IlepeyeHb MH(OPMALMOHHBIX TEXHOJIOIMH, UCIOJIb3yeMbIX MPH OCYILLECTBJIC HUU
00pa30BaTeJILHOrO MpPoLecca Mo JMCHUILIMHE (MOAY.110) (IPH HEe00X0IUMOCTH)

8.1 IlepeyeHs MH(} OpMALIMOHHBIX TEXHOJIOTHI
— IIpoBepka n1OMaNHUX 33JaHUM U KOHCYJIbTUPOBAHUE ITOCPEACTBOM 3JICKTPOHHOU IOYTHI
u conuanbHou cetn «BKoHTakrey.
— Hcnonp3oBaHue DJIEKTPOHHBIX MpPE3EHTAlUid IMpPU IHPOBEACHUHU JIEKIMOHHBIX U
71a00paTOPHBIX 3aHATHUH.

8.2 IlepeyeHb HE0OX0AUMOI0 MPOrPAMMHOI0O 00ecIeYe HusA
1. Omnepaunonnas cucrema MS Windows (pa3aensi 2, 3, 5 AUCHUTIINHBI).
WNurterpupoBannoe opucHoe nmpunoxenue MS Office (pazgenst 2, 3, 5 AMCIUTIIHHE).
3. IlporpamMHOe obecrieueHue sl OpraHU3AUU  YIPABISIEMOTO KOJJIEKTUBHOTO H
6e3omacHoro aoctyna B MIHTepHeT (pa3nens! 2, 3, 5 AMCUUIINHBI).
[MTaker Statistica Neural Network (pa3men 2 AUCIATIIAHBI).
ITaker Matlab Neural Networks Toolbox, momymu Fuzzy Logic Toolbox, ANFIS
(pa3mensl 3 U 5 TUCHUIUIMHBL).

N

o1k

8.3 IlepeyeHb HEO0OXOAMMBIX HH() OPMALMOHHBIX CIIPABOYHBIX CHCTEM

1. Buxuneaus, cBobomnas sHuukioneauss — Wikipedia [Dnexkrponnsiii pecypce]. - URL:
http://ru.wikipedia.org.

2. DIeKkTpoHHas 6ubnuorexa Kyol'Y [D71eKTpOHHBIN pecypc]. - URL:
hitp://www.Kubsu. ru/ru/node/1145.

3. Dnexrponnas Oubmmoreunas cuctema eLIBRARY.RU [DOnekrponnsiit pecypc]. - URL:
http /Avww.elibrary.ru.

9 MaTepuaibHO-TEXHUYECKOe o0ecreyeHrue y4eOHOM TUCIHUIIINHBI

MatepuaabHO-TEXHHYECKOEe O0ECTICUeHHE AUCITUTIIIUHEI U

No Bun pabot
OCHAIICHHOCTb

1. JlexkuinoHHbBIE
3aHATUSA

JlekuMOHHast ayIuTOpUs, OCHAIICHHAs MPE3EHTALlMOHHON TEXHUKOU
(MpoekTop,  dKpaH,  KOMIBIOTEP/HOYTOYK),  COOTBETCTBYIOIUM
OPOTpaMMHBIM OOecIieueHHeM, a TakKe HeoOXoAnMOoW MeOenbio
(mocka, CTOJBI, CTYIIbS)

(aymutopuu: 129, 131, 133, A305, A307)
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JlaGopaTopHbie JlaGopaTopusi, yKOMIUJIEKTOBaHHAs! CHEIHAIM3UPOBAHHON MeOebio,
3aHATUS TEXHUYECKUMH cpeiacTBaMu oOydeHus (coBpemeHHbiMH [IDOBM nHa
0aze mpomeccopoB Intel wim AMD, 00beaMHEHHBIMHU JIOKAIBHOMN
CEThI0) C BBIXOJIOM B MIOOAIbHYIO ceTh IHTepHET, a TaKke
COBPEMEHHBIM  JIMIIEH3MOHHBIM  IPOTPaMMHBIM  oOecleyeHHeM
(onepanmonnas cuctema Windows 8/10, maketr Microsoft Office, cpemsr
nporpammupoBanust MS Visual Studio u Delphi)
(aymuropuu: 101, 102, 105, 106, 107, A301a)
['pynmoBeie Aymuropust A CEMMHApCKMX — 3aHATUH,  TPYOIOBBIX U
(MHAMBUyallbHBIE) | UHIUBUAYAIbHBIX KOHCYIbTAIlUN, YKOMILIEKTOBAHHBIE HEOOXOAMMOU
KOHCY/bTALIUU MeOembI0 (IOCKA, CTOJIBI, CTYIIbS)
(aymuropuu: 129, 131)
Texymmii Aynutopusi UIsi CEMHHApPCKUX 3aHSTUM, TEKYIIEr0 KOHTPOJS H
KOHTPOJIb, MPOMEXYTOYHOM  aTTecTallid, YKOMIIJIEKTOBAHHAs HEOO0XOIUMOM
MIPOMEXKYTOUHAS MeOeNbI0 (T0CKa, CTOJNBI, CTymbs) (aymutopuu: 129, 131, 133, A305,
aTTecTalus A307, 147, 148, 149, 150, 100C, A3016, A512), xoMmnbroTepamMu ¢
JMIIEH3UOHHBIM IPOTPAMMHBIM 00ECTICUeHUEM M BBIXOJIOM B HHTEPHET
(aymutopuu: 106, 106a. A301)
CamocTosTenbHas Kabuner TS CaMOCTOATEIbHON paboThI, OCHAILCHHBIN
pabota KOMITBIOTEPHON TEXHUKOH € BO3MOXHOCTBIO TOJKIIOUYEHUS K CETH

HHTepHeT, mporpaMMoi HSKpaHHOTO YBEJIUUYEHUsS, O00ecredeHHBIH
JOCTYIIOM B 3JICKTPOHHYIO HH(POPMALIMOHHO-00pa30BaTEIBHYIO CPEIY
YHUBEPCUTETA, HEOOXOUMON MeOENbIO (JOCKa, CTOJIBI, CTYIIbS)
(aynutopus 102a, ynTanbHbIi 3am).
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