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1. Ileau u 3aga4u y4eOHOM TUCHUTLIHHBI

1.1 Heab AUCHUILITHHBI

[lenmn w3ydeHWs JTUCHUILIMHBI ONPEICIICHB TOCYIapCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJAapTOM BBICHIETO OOpazoBaHus W cooTHeceHbl ¢ obummu nemsmu OOIT BO mo
HarnpaBJeHu0 noarotoBku «lIpukinamHas MaremMatnka ¥ HHOOPMATHKA», B PaMKaX KOTOPOM
MPEOoIaeTCs JUCITUTIIINHA.

Heablo y4yeOHON AMCHUIIMHBI SBJISETCS OCBOECHHE CTYAEHTAaMH TEOPETHYECKUX H
IIPAaKTUYECKUX OCHOB HEYETKUX U HEUPOCETEBBIX TEXHOJIOTUI B SKOHOMHUKE; U3y4EHUE METOJOB
IPOEKTUPOBAHUS U OOy4eHUsS HEHPOHHBIX CETeW; MOCTPOSHUS HEUYETKUX U HEHPOCETEBBIX
MaTEMAaTUYECKUX MOJEIECH, B YaCTHOCTH, U1 PEIICHUs 3KOHOMHMYECKUX 3a7ad, M aHaJn3a 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

Hucnuminna «Hedetkue u HelpoceTeBble TEXHOJOTMM B SKOHOMHUKE» OTHOCHUTCS K
BApUATUBHOM YacTH y4eOHOIO IIaHa.

W3yyeHne JaHHOW JAMCUUILIMHBI Oa3upyeTcss Ha 3HAaHUAX MaTeMaTU4YecKuX |
skoHOMUYeCKuX auciumuinH 0azoBoi yactu (b1.b) OOII 6akanaBpuara.

Jucnunnuna «HeueTkne U HEMPOCETEBBIE TEXHOJOTUU B 3KOHOMHUKE» TECHO CBsI3aHA CO
cienyronmmu  aucuumuinHamu - 6aszoBoit wactu  (B1.B): «MHpopmanmoHHbIE cHUCTEMBI U
texHojorun» " BapuatuBHOW wyacTH (B1.B): «CucreMbl HMCKyCCTBEHHOTO WHTEIJICKTAY,
«MeToBl COIMANTBbHO-IKOHOMUYECKOTO TPOrHO3MpoBaHusy. OHa HanpasieHa Ha opMUpoBaHHe
3HaHUN W yMEHUN oOyyaronmxcsi pa3pabaThlBaTh M HMCIOJIb30BaTh HEYETKUE U HepoceTeBble
TEXHOJIOTUM B HKOHOMHUKe. (OOecrmednBaeT CHOCOOHOCTh y OOYYalONMXCS K TEOPETUKO-
METO/I0JIOTHYECKOMY aHaJIM3y HEYETKUX U HEHPOHHBIX cucTeM; (opMUpOBaHHE KOMIETEHIIUH B
pa3paboTKe M UCIOJIB30BAHMU HEYETKUX M HEHPOCETeBBIX TEXHOJOTMM B HKOHOMHKe. B
COBOKYITHOCTH HM3y4€HHE JITOW AUCIHHUIUIMHBI TOTOBUT OOy4aeMbIX KaK K Pa3lUYHBIM BHUIaM
IIPAKTUYECKOU YKOHOMUUYECKOM IEATENBHOCTH, TAK U K HAYyYHO-TEOPETUUECKOM, M CCIIEI0BATEIIbCKOM
JIESATEIIBHOCTH.

1.4 IlepevyeHb INIAHUPYEMBIX Pe3yJbTATOB 00y4eHUS MO JUCHUILIMHE , COOTHE CEHHBIX C
IUVIAHUPYEeMbIMHU Pe3yJIbTATAMHU OCBOEeHHS 00pa30BaTeIbHOM NMPOrpaMMBbl

W3ydenne naHHOW Yy4eOHOW JUCHUILIMHBI HANpaBlieHO Ha (OpPMUpPOBAHUE ¥
oOyuaronmxcsa npogeccuoHanbHbix komneTeHui (11K):
No Unaekc Copepxanue B pesynbrare usydenus yaeOHOU JUCIIUTIINHBI
.11 | KOMIIETEHI[A | KOMIIETEHIIUU oOy4Jaronpecs JOJKHBI
" (nmm e€ gacT) 3HATh yMeTh BJIaJeTh
CrocoOHOCTh TEOPETUYECKUE MOJIETUPOBATb U | CUCTEMHBIM
1. | TIK-23 MPUMCHSTh OCHOBBI MIPOCKTHUPOBATh MOIXOJIOM U
CHUCTEMHBIN HEUYETKUX U HEUYETKUE U MaTEeMaTUYECKUM
HOOX04 U HENPOCETEBBIX HENpOCeTEBbIC A METOJIaMH B
MaTe€MaTUueCKu | CTPYKTYP CTPYKTYpPBI peleHu
€ METO/IbI B JTAHHBIX U JAHHBIX U SKOHOMUYECKUX
dopmanuzanuu | 3HaHUH, 3HaHUU 3a1a4 ¢
peleHns MPUKITATHBIX U MPUKIAIHBIX U MTOMOIIIBIO




No UHiexc Coneprkanue B pesynbrare nsydenus yaeOHON TUCITUTIITMHBI
I.Il | KOMIIETEHIIN | KOMIETeHIUU o0yyaronmecs: JTOJHKHbI
u (unu e€ yacTH) 3HATh yMeTh BJIAJIETh
MIPUKIIATHBIX WHPOPMAITMOHHBI | UHPOPMAITUOHHBI | HEYETKUX U
3aja4 X MPOILECCOB B X MPOIIECCOB B HEUPOCETEBBIX
9KOHOMUKE HKOHOMUKE TEXHOJIOTH I

2. CTpykTypa M coJep:kaHHue JUCHUILINHBI

2.1 PacnipeiesieHue TPYA0EMKOCTH JUCHMIIMHBI 0 BUIaM padoT

OOmpst  Tpyno&MKOCTh AMCHMIUIMHBI cocTaBiser 3 3ad.en. (108 wacoB), wux
pacnpeiesieHue 1Mo BuaaM paboT MPeACTaBICHO B TaOIUIIE

TpynoeMKocCTs,
Buj yuebHOl paboThl 4acoB
7 ceMecTp

AyIUTOpHBbIE 3aHATHSA: o4
3anstus nexkuunonHoro tumna (JI)
IIpakrtnueckue 3anstus (113)
JlabopaTtopHusie paboTsr (JIP) 54
CamocTosiTeibHast padoTa: 47,8
Kypcosoii mpoekr (KII), kypcoBas padora (KP)
[IpopaboTtka yueOHOTO (TeopeTndeckoro) matepuana (ITM) 27,8
IloaroroBka k Texymemy kontpoito (ITTK) 20
Pedepar (P)
Kounrtpoaupyemasi camocrositesibHas padora (KCP) 6
HNuan xonrakTHas padora (MKP) 0,2
IIpomesxkyTouHas aTTecTanum (3a4eT)
OO0masi Tpy10eMKOCTh: 3 3a4.€]1. 108

2.2 CTpyKTypa y4eOHOH JUCIMIINHBI

Pacnipenenenue BuoB yueOHOM pabOThI U UX TPYIOEMKOCTH IO pa3esiaM AUCIUIIINHBI.
Paznensl IMCUUTUIMHBL, U3y4aeMbIe B 7 ceMecTpe

Ayoumopnvie
’?/i; HaumeHoBaHue pasieia, TeMbl Bceero 3anamus CPC
J | 113 JIP
Pa3znes 1 OcHoBHBIE cBe/leHHs1 00 He HPOHHBIX 10 10
ceTAx
1. BBeznenue B HEipOHHBIE CETH. 2 2
[Tapannenu u3 6mosorum.
2. | bazoBas nuckyccTBeHHasi MOJIENb. 2 2
IIpuMeHeHne HEUPOHHBIX CETEM.
3. | Teopembr KonmaropoBa, ApHoJiba 1 Xext- 2 2
Huibcena
4. | OCHOBHbIE KOHILIETIIIUH HEUPOHHBIX CETEH. 2 2
HeiipokoMIibloTepsl.
5. | Ilporpammuoe obecnieuenue st HC 2 2
Pa3nea 2 Heiiponnsbie ceTu B makere ST: Neural
24 12 12
Networks



http://www.statsoft.ru/home/textbook/modules/stneunet.html#intro
http://www.statsoft.ru/home/textbook/modules/stneunet.html#biological

Ayoumopnvie

,?/i; HaumeHoBaHue pa3ieJia, TeMbl Bcero 3anAMUA CPC
J | 113 JIP
6. | IIpe/mocT npormeccupoBanue 4 2 2
MHuorocnoiiasri nepcentpos (MLP)
7. | PaguanbHas 6azucHas gyHkuus. BeposTHOCTHas 4 2 2
HENpPOHHAs CETh
O06001IEHHO-perpecCHOHHAasT HEHPOHHAs CeTh
JIunelinas cetb
8. | Cerb Koxonena 4 2 2
9. Pemenue 3anau knaccudukanuu B makere ST: Neural 4 2 2
Networks
10. | Pemenue 3amau perpeccuu B nakere ST: Neural 4 2 2
Networks
11. | IlporHo3upoBaHue BpeMEHHBIX psI0B B T1akeTe ST: 4 2 2
Neural Networks
Pa3znen 3 Heiiponnnie ceTu B Matlab 30 2 12 16
12. | GUI unTepdetic ams ITIIIT NNT 4 2 2
13. | Monenp HEHpOHA K ApXUTEKTYpa CETH 2 2
14. | O6y4yeHue HeHPOHHBIX ceTel 4 2 2
15. | IlepcenTpoHsbl, TUHEHHBIC, paHaIbHBIC 0a3UCHBIE 4 2 2
ceTH
16. | Cetn wiacTepu3anuy U Kiaccu puKammm 4 2 2
17. | PexypeHTHBIE ceTH 4 2 2
18. | IlpumeHeHHE HEHPOHHBIX CEeTEH. 4 2 2
19. | ®opmupoBanue MOzEICH HEHPOHHBIX CETEH 4 2 2
Pa3znen 4 TeopeTudyeckne acleKThbl He4YeTKUX 218 5 4 118
MHOKECTB
20. | UcTtopust pa3BUTHS TEOPUH HEUCTKUX MHOXKECTB 2,6 2 0,6
21. | Meroosorusi HE4ETKOr0 MOJECITUPOBAHUS 2,6 2 0,6
22. | OCHOBHBIC TOHSTHS TCOPHHU HECUCTKMX MHOYKECTB 2,6 2 0,6
23. | Onepaunu HaJ HEYETKUMU MHOXECTBAMHU 2 2
24. | Heyetkre OTHOIICHUS 2 2
25. | Hederkass v TMHTBUCTHUYECKAs TIEPEMCHHBIS 2 2
26. | Heuerkas noruka 4 2 2
27. | CucreMbl HEUETKOTO BBLIBOIA 4 2 2
Pa3nes S HeyeTkoe Moae/impoBanue B cpeje 16 3 8
Matlab
28. | IIpouiecc HeueTKOro MoAenupoBaHus B cpeae Matlab 4 2 2
29. | Heuerkas wnactepusanus B Fuzzy Logic Toolbox 4 2 2
30. | OcHOBBI HEUETKNX HEHPOHHBIX CeTEH 4 2 2
31. | [Ipumepsl pa3pabOTKH HEYETKUX MOJEINECH MPUHSATHS 4 2 2
pemeHuii B cpene Matlab.
Bvicmasnenue 3auemos no oucyuniune
Bcero nmo pa3nenam qHCHMIIJIMHBI: 101,8 0 18 36 478
KCP 6
HKP 0,2
HUTOI'O no gucummiuHe: 108 0 18 36 47.8




Cokpawenus: JI — nexuuu, [13 — npakruyeckue 3anstusi, JIP — maboparopasie padorsl, CPC —
camocrosiTenbHas padora cryaeHToB, KCP — koHTponupyemas camocrositensHas pabota, MKP —
WHas KOHTAaKTHas padoTa.

2.3 Coaep:xkanue pa3aesi0B IMCHHIIIMHBI

No
Haumenosanue
pazne paszena/MoTyns ®dopMa TEeKyIIero KOHTPOJIs
ja
1 2 3

1 | OcHOBHbIE CBEIEHUS O
HEUPOHHBIX CETSX

1. TloaroroBka pedepaToB, Mpe3eHTAIINN, BHICTYIIJICHUH.
2. Pestome, aHamuTHYECKHI 0030p 110 TIpodIIeMe.

2 | HefipoHHBIE CETH B TIaKeTe
ST: Neural Networks

1. Ompoc 110 pe3yabTaTaM WHAWBHUIYATEHOTO 33 aHUs
2. IIpoBepka BBIMOTHEHUS Ja00paTOPHBIX PabOT
Ne 1,2,3,4

3 | Heiiponnsie cetn B Matlab . [TonroroBka pedepaToB, mpe3eHTAIIU, BHICTYIJICHHH.
. [IpomexxyrouHOe TECTHpOBAHHE.

. [IpoBepka BeImosHEeHUs 1a60paTOpHBIX padoT Ne 4, 5

4 TeOpeTI/I‘leCKI/Ie ACIICKThI
HCUYCTKUX MHOXKCCTB

. IlonroroBka pedeparoB, Mpe3eHTAIUI, BEICTYIICHHHA.
. Pesrome, ananutuueckuit 0630p mo mpoodieme.
. Onpoc 1Mo pe3ynpraraM HHIUBUIYaTbHOTO 33 JaHHUs.

5 | Heuerkoe MonenupoBaHue
B cpene Matlab.
Bvicmaenenue 3auemos no
oucyuniure

. [IpoBepka BbITIONHEHUS Ta00paTOPHOU paboThI Ne 6
. 3ammTa MpOEKTHOTO 3a/IaHMUSI.

N =W N WDN -

2.3.1 3aHATHA Je KIIHOHHOI0 THIIA

No HanmenoBanue dopMa TeKyIIero
ConepxaHue pasaena/Mo Iy
paszzena | pasgena/Moyins KOHTPOJIS
1 2 3 4
1 OCHOBHEIE Tema 1. Bseoenue 6 HeliporHvle cemil. 1. TloaroroBxka
CBEJICHUS O Ilapannenu uz ouonocuu Ilpenmymecrsa pedeparos,
HEUPOHHBIX HEHpPOHHBIX ceTel. BBeeHEe B HEMPOHHBIE | MPE3EHTAIUH,
cersax CETH. DTalbl pa3BUTHS HEHPOHHBIX CETEH. BBICTYILUICHUU.
[Mapannenn u3 6uonorun. M3BectHoie THIEI | 2. Pestome,
ceTeil. aHAJIUTUYECKUU
Tema 2. bazo6as uckyccmeeHnas Mooeb. 0030p 1o
Ilpumenenue netiponnvix cemei. npobieme.

ba3oBas rckyccTBeHHas: MOJIEINb.
OmnpeneneHue UCKYCCTBEHHOTO HEHpoHa.
@ynkuuun akruBanuu. [IJpumenenne
HEHPOHHBIX CETEH: pacro3HaBaHNE
00pa3oB, MPOTHO3UPOBAHHE,
K1acTepu3alus, Kiaccupukamus,
arnmpoKCHUMallUsl, ITpaBJICHUE.

Tema 3. Teopemvr Konmaeoposa, Apnonvoa
u Xexm-Hunvcena

Teopema KonmoropoBa-ApHonbaa. Pabora
Xexr-Hunbecena. Maremarnueckoe
omucaHnue paboThl HEHPOHHOM CETH.

Tema 4. Ocnognvie KoHyenyuu HeUPOHHLIX

6




cemeii. Hetipoxomnwvromepovr COOp TaHHBIX
1151 HelipoHHOH ceTr. OTOOp MepeMEeHHbIX
Y IOHMKEHUE PA3MEPHOCTH. DTaIlbl
pemenus 3agad. Knaccudukanus 3agauy.
AnmnapartHas peanu3anusi HeHPOHHBIX
ceTen

Tema 5. Ilpocpammmoe obecneuenue 0ns
HC TlporpaMMbl MOJENHpPOBaHUS
HCKYCCTBEHHBIX HEHPOHHBIX CETEH:
Heiipomaker Neural 10, Heiiponaker
NeuroPro, Heiiponaker Neural Planer,
maker ST: Neural Networks, Neural
Networks Toolbox Matlab.

Heitponnsie
CCTHU B ITAKECTEC
ST: Neural
Networks

Tema 1. I[Ipe/nocm

npoyeccupoganue. Mnozocnounuwiii
nepcenmpon (MLP). O6yueHue
MHOT'OCJIOHOTO NepCcenTpoHa. AJTOPUTM
00paTHOro pacIpOCTPaHEHHUS.
Ilepeobyuenne u o6o6meHue. OT60P
TaHHBIX. MeTos1 00y4eHUsI MHOTOCIIOWHOTO
nepcenTpona. J[pyrue anroputMmbl
00yueHHs1 MHOTOCJIOIHOTO TIEpCenTPOHA.
Tema 2. Paouanvhas b6azucnas @yHkyus
Beposmnocmuas netiponnas cemeo.
ObobwenHo-pecpeccuonHas HeupoHHAs
cemo . Jlunennas cemo PagnansHas

6azucHas pyHkuus. OCHOBHBIE TPUHIIUTIBI.

BepositHocTHas HelipoHHas ceTb. PNN-
cetu. O00O0IEHHO-pEeTPeCCUOHHAs
HeriporHas cetb (GRNN). JIuneiinas cets.
Heiipo-reHernueckoM anroputMe otoopa
BXOJHBIX JIaHHBIX.

Tema 3. Cemv Koxonena Heynpasisiemoe
oOydeHue - ooyueHue 6e3 yaurens. Cerb
Koxonena. 3agaun xnaccudukaimu.
Tononornyeckas Kapra.

1. Onpocno
pe3ynbraTam
WHAUBUAYAJILHOTO
3aJjaHus

Heiponnsie
cetu B Matlab

Tema 1. GUI unmepgpetic ona I[11111 NNT
I'padmaeckuit maTEpdEiic ONTB30BATENS
nns Neural Networks Toolbox B cucreme
Matlab. /IemoHcTpanroHHbIE TPUMEPBI.
Tema 2. Mooens netlipona u apxumexkmypa
cemu

[Ipocroit HelipoH. DyHKIMS aKTUBALUH.
HelpoH ¢ BEKTOpHBIM BXOIOM.
ApxuUTeKTypa HEHPOHHBIX CETEH.
Co3nanue, MHULM AU 3L U
MOJICTUPOBAHUE CETH.

Tema 3. Obyuenue HelipOHHBIX cemell.
IIpouenypsl anantanuu ¥ 00y4eHus.

Mertonbl 00ydeHus. AITOpUTMBI 00ydeHU .

Tema 4. llepcenmponuwi, 1unetinvie,
paouanvHvle OA3UCHbIE CeMU.

1.IToaroroBka
pedepatos,
MpEe3eHTalU M,
BBICTYIJICHU .

2. IIpomexxyrouHoe
TECTUPOBAHME.




[lepcenTpoHbl, TMHEHHBIE, paHaIbHbBIC
0a3uCHBIC CETH.

Tema 5. Cemu knacmepusayuu u
Kraccuguxayuu

Camoopranu3syronmecss HEHpOHHBIE CETH.
LVQ-cern.

Tema 6. Pexypenmuvie cemu.

Ceru Dnmana. Cetu Xondriaa.

Tema 7. Illpumenenue HeupoHHbIX cemell.
Annpoxcumanus U GuiIbTpaIus CUTHAIOB.
CucreMsl ynpaBiieHHUS.

Tema 8. @opmuposarnue mooeneti
HeUPOHHBIX cemell.

BeruucnurensHas Moaenb HEHPOHHOM
cetu. DopMHUpOBaHNE MOJIETEH HEHPOHHBIX
cereit. [pumenenue cuctemsr Simulink.

Teopetndeckue
aCIIeKThI
HEYETKUX
MHO>KECTB

Tema 1. Ucmopus pazsumusi meopuu
HeuemKux MHO#Cecma

[lepBbie MPOMBILITIEHHBIE TPUIIOKEHUS B
EBpomne, AAnonun u CHIA.

Tema 2. Memooonoeus neuemxozo
MOOEUPOBAHUSL.

MeTo1010THU CHCTEMHOTO U HEUETKOTO
MOJICTTUPOBAHUS. AHAIN3 HEYETKOTO U
BEPOSATHOCTHOI'O MOAXO0B K
MOJICTTMPOBAHUIO HEOTIPEICTICHHOCTEH.
Tema 3. OcnosHbie noHsaMuUs meopuu
HeuemKux MHONCecme

OmnpeneneHne HEYETKOTO MHOKECTBA,
OCHOBHBIE XapakTepucTUku. OCHOBHBIE
TUTIBI PYHKIUH TPHHAIICKHOCTH.

Tema 4. Onepayuu Hao Heuemxumu
MHOMHCECMBAMU.

PaBeHcTBO, TOMUHUPOBAHHUE, IEPECEUEHUE
U pa3HOCTH HEUETKUX MHOXecTB. HeueTkue
OMEePaATOPHI.

Tema 5. Heuemkue omuoweHus.
HeueTkue oTHOIIGHUS ¥ CLTOCOOBI €10
3aganusi. OCHOBHbBIE XapaKTePUCTUKU
HEYETKUX OTHOIEHUI. HeueTkoe
OTOOpaKEHHE.

Tema 6. Heuemxkas u aunesucmuyeckas
nepemeHmbie.

Heuetkast u nuHrBUCTHYECKAS
nepeMeHHbie. HeueTkne BeTUUYUHbL, yncia
Y UHTEpBaJbl. TpeyroyibHble U
TpanenueBuaHbIe QyHKIHT
MIPUHAIICKHOCTH.

Tema 7. Heuemxas nocuka

[loHsiTHE HEUETKOTO BBICKA3bIBAHUS U
HE4YeTKoro npeaukata. OCHOBHbBIE
nornyeckue onepanuu. [papuia HeyeTkux

1.TloaroroBka
pedepatos,
Mpe3eHTalu M,
BBICTYILJICHU .
2.Pesrome,
AHAIUTUYECKU I
0030p 1o
npobieme.
3.0mpoc o
pe3ynbraTamMm
WHIUBUIYaJIbHOTO
3aJaHUsI.




MPOYKIHH.

Tema 8. Cucmemwvl Heuemko2o 6b18004.
bazoBas apxutekTypa CUCTEM HEYETKOTO
BBIBOJ1a. OCHOBHEBIE dTAlbl HEYETKOTO
BBIBOJIa. OCHOBHBIE AITOPUTMBI HEUETKOTO
BBIBO/IA.

Heuetxkoe
MOJICTUPOBAHUE
B cpene Matlab

Tema 1. Ilpoyecc neuemrozco 1. 3aupra
Mooenuposarus 6 cpeoe Matlab MPOEKTHOTO
OcHoBHBIE 31eMeHTHI cucTteMbl Matlab. 3a1aHUA.

OcHoBHbIE TpueMBbI paboThI. [ paduueckue
BOo3MokHOCTH. [Iporiecc pa3paboTku
CUCTEMBbl HEYETKOTO BBHIBOJA.

Tema 2. Heuemxas knacmepusayus 6 Fuzzy
Logic Toolbox.

3ajaya HEYETKOM KIacTepU3aluU U
anroput™ ee pemeHus. Cpencrpa peteHus
He4yeTKol Kractepu3anuu B Fuzzy Logic
Toolbox.

Tema 3. Ochogbl HEYEMKUX HEUPOHHBIX
cemeil.

OcHoBBI THOpUIHBIX ceTel. OOtmas
xapakrepuctuka ANFIS — anantuBHbIe
CHCTEMBI HEHPO-HEUETKOTO BHIBO/IA.

Tema 4. Ilpumepol pazpabomku Heuemxux
MoOeiell NPUHAMUsL peuleHull 8 cpeoe
Matlab.

Paccmotpenue npumepoB pazpaboTku
HEUYETKUX MOJIETIEN IPUHATHS PEILICHUN B
cpene Matlab.

2.3.2 CemuHapcKue 3aHATHS

CemuHapcKue 3aHATUS HE IPELYCMOTPEHBI yIEOHBIM IIJIAHOM.

2.3.3 JlabopaTopHble 3aHATHSA

dopma
No HanmenoBanue
HanmeHnoBanue 1abopaTopHBIX paboT TEKYIIEeTO
n/m pasnena
KOHTPOJISI
Heliponnsie cetu B nmakere [IpoBepka
ST: Neural Networks Ipe/mocT mporieccupoBaHue BBITIOJTHEHUS
MHuorocnoiinsii nepcentpod (MLP) nabopaTopHOM
paboThI
PannansHas 6a3ucHas QyHKIHSL.
. [IpoBepxka
BepositHOoCcTHas HelipoHHAs ceTh
2. . BBITMIOJIHEHU S
O000ImEeHHO-perpecCHOHHAs HEUPOHHAs .
nabopaTopHoOi
CeTh
. paboThI
JInunelinas cetb
IIpoBepxka
BBITIOJTHEHUS
Cetb Koxonena .
nabopaTopHOi
paboThI
Pemenue 3ana4 knaccuukanuu B [TpoBepka
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makere ST: Neural Networks

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

Buvicmasnenue 3auemos no oucyuniune | paGorsl

2.3.4 KypcoBbie padoThl

KypcoBsie paboTsl He TpeTycCMOTPEHBI YUEOHBIM I1JIaHOM.

24 IlepeyeHb y4ueOHO-METOAUYECKOr0 oOecnedeHUsl JIsi CAMOCTOSITEJIbHOM
PadoThI 00y4aKOIIErocs Mo JTUCIUILTUHE

Llenbio caMOCTOSTENHEHOM PabOTHI CTYACHTA SBJSETCS YIITyOJieHHUE 3HAHUM, TTOTy4YeHHBIX
B pe3ylbTaTe ayIUTOPHBIX 3aHATUH. BbeIpaOaThIBAIOTCS HABBIKM CAMOCTOSTEILHON pPabOTHI.
3aKperIIOTCsl OMBIT W 3HAHUS TIOJyYEHHBIE BO BpeMs JlabopaTOpHBIX 3aHsTHil. Huke
NpEACTaBIeH  MepevYeHb  Y4eOHO-METOAMYECKUX  MaTepHalloB,  KOTOpPBIE  IMOMOTAIOT
0o0yJaroleMycsi OpraHMu30BaTh CaMOCTOATEIbHOE HU3y4eHUE TeM (BOIMPOCOB) MUCHUILIMHBI IO
BceM Bugam CPC.

No| Buyr caMmocTosTeIbHOM [lepeuenp yaeOHO-METOIUYECKOTO OOSCTICUCHU ST U CIIUTITUHBI
paboThI 110 BBITIOJIHEHHUIO CAMOCTOSITEIbHON pabOThI

1 2 3

Meroandeckre ykazaHHs IS TOATOTOBKH K JIGKIIMOHHBIM U
CEMHHAPCKUM 3aHSTUSM, YTBEPXKICHHbBIC Ha 3aceTaHUN Kadeaphl
NPUKIATHON MaTeMaTUKU (DaKyJabTeTa KOMITBIOTEPHBIX TEXHOJIOTHI
u npuknagHoit MareMatukn ®I'BOY BO «Kyol'Y», mpotokom Ne22
o1 29.06.2017 r.

Meroandeckre ykazaHHs 110 BBITTOJHEHUIO CAMOCTOSTEIIHHOM

[IpopaboTtka u
MTOBTOPEHUE
JIEKITTOHHOTO
Marepuala, MaTepuana
1 |y4eOHOI 1 HaydIHOI

JUTEPATYpHI, .
OMTOTOBKA K paboThl, YTBEp>KICHHBIEC Ha 3acelaHuu KaeaAphl MPUKIaTHON
COMUHADCKIM MaTeMaTHKU (DaKylIbTeTa KOMITBIOTEPHBIX TEXHOJIOTUN U

P npurnagHoit MareMatukn @I'BOY BO «Ky0l'Y», mpotokon Ne22 ot
3aHSATUAM
29.06.2017 r.
MeTtoaudeckre yKa3aHHs 110 BBITIOIHEHHIO JTa00paTOPHBIX padoT,
[loaroroBka k yTBEpKJICHHbIE Ha 3aceJaHuu Kadepbl TPUKIAIHON MaTEeMaTHKH

2 | 1abopaTOpHBIM (hakynbTeTa KOMITBIOTEPHBIX TEXHOJIOTUN U MPUKIATHON

3aHATHSM matematuku PI'BOY BO «KyoI'Y», mpotokon Ne22 ot 29.06.2017
.
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Ne| Bun camocToSTeIbHOU [lepeuenp y4eOHO-METOIUYECKOTO OOSCIICUSHU ST TUCIIUIITUHBI

paboThI 110 BBITTOJIHEHHUIO CAMOCTOSATENILHON PabOThI
1 2 3
Metoanyeckue yka3aHHs 110 BBITIOJHEHHUIO CAMOCTOSITENbHON
IloaroroBka k paboThI, yTBEp)KACHHBIE HA 3aceJaHN U KadeIpbl MPUKIATHON
3 |peleHuIo 3aaa4 u MaTeMaTUKU (PaKyJIbTeTa KOMIIbIOTEPHBIX TEXHOJIOTUN U
TECTOB npuxnanHoit marematuku GI'BOY BO «KyoI'Y», nmporokosn Ne22 ot
29.06.2017 r.

Metoanueckue yka3aHus AJs IOJTOTOBKU 3cce, pedeparos,
KypCOBBIX palOT, YTBEP)KICHHBIE Ha 3acelaHuU Kadeapsbl

4 (TTonroToBKa MOKIAA0B |TTPUKIAIHOW MATEMAaTHKU (aKyJIbTETa KOMITBIOTEPHBIX TEXHOJIOTHI
u npukinagHoit matematuku @I'BOY BO «Ky0l'Y», mpoTtokon Ne22
o1 29.06.2017 1.

MeTtoandeckre ykazaHUs 10 BHIMOJHEHUIO PaCUETHO -TPAPUUECKIX
3aJJaHu i, YTBEpKICHHbBIE Ha 3aceJaHuU Kadeapbl TPUKIATHON
MaTeMaTUKU (PaKyJIbTeTa KOMITBIOTEPHBIX TEXHOJIOTHH U
TTonroToBka K npurnagHoit MareMatukn @I'BOY BO «Ky0l'Y», mpotokon Ne22 ot
peueHuto pacuetHo- |29.06.2017 r.

rpaduyecKkux 3amaHuil |MeToanuecKre yka3aHUs 1O BHITOTHEHUIO CAMOCTOSTEIIEH O

(PT3) paboThI, YTBEPKICHHBIC Ha 3aCEAaHUN KaQeaAphl MMPHUKIATHON
MaTeMaTUKu (paKyabTeTa KOMIBIOTEPHBIX TEXHOJIOTUH U
npuknagaoit Matematuku OI'bOY BO «KyoI'Y», mporokon Ne22 ot
29.06.2017 r.

Meroauueckue ykazaHHs 10 BBIIIOJHEHHUIO CAMOCTOSITEIIBHOMN
paboThI, YTBEPKICHHBIE HA 3aCeTaHNU Kadeapbl MPUKIATHON
MaTeMaTUuKu (paKylabTeTa KOMIBIOTEPHBIX TEXHOJIOTUH U
npukinagHoit matematuku ®I'BOY BO «Ky0I'Yy, npotokon Ne22 ot
29.06.2017 r.

TlonroroBka k
TEKYIIEMY KOHTPOJIIO

Y4eOHO-MeToIMUecKue Marepuaabl JJs CaMOCTOSATEIBHOM paboThl 0OOydaronmMXcsl M3
YHCJIa MHBAIKU/IOB U JIUII C OTPAHUYEHHBIMU BO3MOXKHOCTSIMU 310poBbs (OB3) npenocraBustoTcs
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. Obpa3oBaTe/ibHbIE T€XHOJIOTHHU

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

- HMHTEpaKTUBHAs] MMojJadya MaTepuana ¢ MyIbTUMEIUITHON CHCTEMON;
- 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 o/1aua MaTteprania ¢ 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 3I0POBbBA NMPECAYCMOTPEHA OpraHU3alnua
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 NesITeIbHOCTh MPOXOAUT B COOTBETCTBUU C TpadukoM y4eOHOTo mpolecca.
[Ipomiecc camocToATENbHON pabOThl KOHTPOJIUPYETCS BO BpeMsl ayIUTOPHBIX 3aHATHH H
WHIMBUYaJIbHBIX KOHCYJbTAMi. CaMOCTOsATEeNbHAs padoTa CTYIECHTOB IPOBOIUTCS B (hopme
W3Y4CHUS OTACTBHBIX TCOPETHICCKUX BOIPOCOB MO MpEiaraeMoii TUTepaType.

®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
YCTIIEBAEMOCTH, TPEAJIaraeTcsi ImepeueHb BOIPOCOB, KOTOpPHIE MPOpadaThIBAIOTCS B IPOIlECCe
OCBOEHHSI Kypca. [laHHBIN TepeueHb OXBaThIBAET BCE OCHOBHBIE pa3lieNbl Kypca, BKIIOYast
3HAHMS, MMOJTyJ4aeMble BO BPEMsi CAMOCTOSATEIBHON paboThl. Kpome TOro, BaXKHBIM 3JIEMEHTOM
TEXHOJOTUU SIBJSIETCS. CaMOCTOSITETIbHOE pelieHHWe CTyACHTaMH | clada 3aJaHuil. ITo
MOJIHOCTRIO MHIOUBHAyanbHass (opma oOydenus. CTymIeHT paccKa3blBaeT CBOE peIeHUe
MPETO/IaBATENI0, OTBEYACT HA JOMOJTHUTEIBHBIE BOTTPOCHI.

IIpumepHbIe 3agaHns Ha JJadopaTopHble padoThI:

1. Tlpe/moct nponeccupoBanue. MHOToCHONHBIH nepcenTpo (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.
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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:
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— 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 OcHoBHAas1 IUTEpaTypa:

1. 3ak 1O.A. Ilpunstue pemeHUN B YCIOBHUSX HEUETKUX U Pa3MbIThIX JaHHBIX @ Fuzzy-
texHonoruu / FO. A. 3ak. - Mocksa : URSS : [Kamxusiit qom "JIMBPOKOM'], 2013. - 349 c. :
ui. - bubnmuorp.: c. 344-349. - ISBN 9785397034517.
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2. KazakoBuea E.B. Hederkue cuctembl (UHAHCOBO-DKOHOMHYECKOTO  aHaM3a
npeanpustuii 1 peruoHoB : MoHorpadus / E.B. KazakoBuesa, A.B. Kosanenko, M.X. YpreHos.
- 1. KpacHomap, Wznmatenscko-momurpaduyeckuii meHTp KyOaHCKOTO TOCYIapCTBEHHOTO
yHuBepcutera, 2013. - 266 c.

3. Apyuxuna H. I'. MHTennexkTyanbHbli aHaIN3 BPEMEHHBIX PAAOB : yueOHOe rmocodue ams
crynentoB By3oB / H. I'. Spymkuna, T. B. AdanaceeBa, U. I'. Ilepdunsesa ; H. I'. Apymxuna,
T. B. AdanaceeBa, U. I'. IlepdunseBa. - M. : DOPYM : UHOPA-M, 2012. - 159 c. : un. -
(Beiciiee  oOpazoBanue). - bubmmorp. B konme ras. - ISBN 9785819904961. - ISBN
9785160051970.

4, PyrkoBckas JI. HelipoHHble ceTH, TEHETUYECKME AITOPUTMBI M HeUeTKUe cuctembl: [lep.c
nonsck. M.JI. Pynunckoro. 2-e uznanue / JI. PyrkoBckas, M. Ilununbsckuii, JI. PyrkoBckuii. —
N3n-Bo: Topswas nunumsg-Tenekom, 2013. — 384 c. [Onexkrponnsiii pecypc] — URL:
http://e.lanbook.com/books/element.php?pll id=11843.

Jl1st ocBOGHM S TMCUUIIMHBI MHBAIUIAMU U JIMI]aMHU C OTPaHUYEHHBIMH BO3MOYKHOCTSIMU
3I0POBbSl MUMEIOTCSl M3/1aHUS B DJEKTPOHHOM BHUJIE B 3JIEKTPOHHO-OMOIMOTEYHBIX CHCTEMAax
«JIanp» u «OpaiiT».

5.2 JlomoJHMTeJIbHAS JIUTEPATYpa:

1. Iros6a, C.A. IlpoexrupoBanme HeueTkux cucrem cpenctBamu MATLAB / C..
[lIroB6a. - M.: T'opstuast munus — Tenekom, 2007. — 288 c. (7 2x3.)
2. Xaiixun, C. Heliponnsle cetu: monHslii kypc / Xaiikun, Caiimon; C. Xaiikun; [mep. ¢

aurn. H. H. Kyccyns, A. FO. enecroBa ; mox pen. H. H. Kyccyns]. - Usn. 2-e, ucnp. - M. :
Bunbsmc , 2008. - 1103 ¢. (20 2x3.)
3. Apyunkuna, H. I'. OCHOBBI TeOpuM HEYETKUX M TMOPUIHBIX CHUCTEM: ydeOHOe mocobue
JUTsl CTyneHTOB BY30B / Spymkuna, Hanexxna ['me6osua ; H. I'. Spymkuna. - M. : duHancel u
craructuk, 2004. - 320 c. (32 5Kx3.)
4. bopucos B.B. Heuerkne momenu u cetu [DIEKTpOHHBIN pecypc|: yuebHOe mocobue /

B.B. bopucos, B.B. Kpyrios, A.C. ®enynoB. — DnekTpoH. naH. — M.: I'opsyast nuHug-Tenexkom,
2012. — 284 ¢. — Pesxum pocryma: https://e.lanbook.com/book/5126.

6. Ilepeyenr pecypcoB  HH(POPMANMOHHO-TEJIE KOMMYHHUKAIIMOHHOH  CeTH
«HTEepHET», HEOOXOAUMBIX /IS OCBOCHUSI AUCHUILTUHBI

1. Bukuneaus, cBoOOAHAs OSHIMKIONEIUsA. [DaekrpoHHbiii pecypc]. — Wikipedia
http//ru.wikipedia.org

2. Hetiponnsie cetu. DnekrpoHHbIN yueOHUK. StatSoft.
hitp://www.statsoft. ru/ho me/te xtbook/modules/stne unet. html

3. ALGLIB User Guide - Kriaccudukanus, perpeccusi, Kiactepuzamus, pabora c

JNaHHbIMHU - HelipoHHBbIE ceTn
http://alglib.sources.ru/dataanalysis/neuralnetworks.php

4. Beenenue B Teoputo HelipoHHbIX cetell. PC Noon.
http/Avww.orc. ru/~stasson/neurox. html

5. Jlekuuu 1O TEOPUM M HPUIIOKEHUSM MCKYCCTBEHHBIX HEHpPOHHBIX ceTel
http//alife. narod.ru/lectures/neural/Neu ch05.htm

6. [MpoextupoBanue cucrem ynpasienus \ Fuzzy Logic Toolbox  C.[.Illros6a

"BBenieHre B TEOPHIO HEUETKMX MHOMXKECTB M HEUETKYIO JIOTUKY"
http//matlab.exponenta.ru/fuzzylogic/book1/1 7.php
7. DnekTpoHHO-0ubIMoTeuHas cucrema M3natensctBo «Jlamwy. httpi//e.lanbook.com
8. PyrkoBckas J[. HeiipoHHbIe ceTH, TeHETHYECKHE aNTOPUTMbI U HEYETKUE CHCTEMBI:
Iep.c monwck. M.JI. Pynunackoro. 2-e uznanue / [[. PyrkoBckas, M. [Tunmuabsckuit, JI. PyrkoBckuid.
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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
http://alife.narod.ru/lectures/neural/Neu_ch05.htm
http://matlab.exponenta.ru/fuzzylogic/book2/index.php
http://matlab.exponenta.ru/fuzzylogic/book1/1_7.php
http://e.lanbook.com/

— MWzn-Bo: Topswas nunHus-Tenexkom, 2013. — 384 c¢. [DnekrpoHHBIM pecypc]
http://e.lanbook.com/books/element.php?pll id=11843.

7. MeToau4ecKue peKOMeHIANNHU 110 OPraHU3alUM U3yYeHUs JUCHUILUINHBI

KonTponpHas pabora mpencTaBiisieT cO00M CaMOCTOATENIbHYIO pedepaTHBHYIO paboTy
cTyneHTOB. Kaxaplii CTyIeHT BBIIONIHSET paboTy O OAHOU TEME.

Jnst Hanmcanust pedepara HeoOXoauMmo momoOparh nureparypy. OOmiee KOIUYECTBO
JUTEPATypHBIX HCTOYHUKOB, BKIOYAs TEKCTbl W3 MHTepHera, (MyOiMKalMu B >KypHalax),
JIOJDKHO COCTaBJATh He MeHee 10 HamMeHoBaHMI. Y4eOHUKH, Kak MPaBUJIO, B JUTEpaTypHbIE
MCTOYHUKU HE BXOJAT.

Pedeparsl BoimonHsAOT Ha aucTax gopmara A4. CTpaHHUIbl TEKCTa, PUCYHKH, (HOPMYIIbI
HYMEpYIOT, PHCYHKA CHA0XaroT TOPUCYHOUHBIMH HaAMUCAMH. TeKCT crexyer medaraTb
mpugprom Nel4 c wuHTepBaIOM MeEXIy cTpokamu B 1,5 wHTepBana, 0e3 HEIOIMYCTUMBIX
cokpaitieHuil. B xoH1e pedepaTa HOIKHBI OBIThH CIIEIaHbI BHIBODI.

B xoH11e paboThI MPUBOJAT CIMCOK UCIOIb30BAaHHbBIX HCTOYHUKOB.

Pedepat nomxen ObITh MOANKCAH CTYJCHTOM C YKa3aHHEM JaThl €€ 0(OpMIICHUS.

PaboTel, BeIMOTHEHHBIE 0€3 COOI0IEHUS TIEPEUUCIIEHHBIX TPeOOBaHU, BO3BpAILIAIOTCS
Ha JI0paboTKy.

BeinmonHeHnHass crygeHToM paloTa ompenensieTcss Ha MpPOBEPKY IPErnojaBaTeilio B
yCTaHOBJICHHBIE cpoku. Ecnu y mpernogaBaTens ecTh 3aMedaHusi, paboTa BO3BpAILACTCs U TOCIe
UCIpaBlIeHUH 1100 BHOBH OTIIPABIISIETCS HA TIPOBEPKY, €CIIM UCIIPABJICHUS CYIIIECTBEHHBIE, THO0
NpeabsIBISETCA Ha 3a4eTe, I1e MPOUCXOAUT €€ 3alluTa.

TBopueckue 3agaHusi (IPOEKTHI), CIOCOOCTBYOIME ()OPMHUPOBAHMIO KOMIIETe HUM
06a3oBoii yactu OOII

Heuetknie u HeipoceTeBble TEXHOJOTHMH B 3KOHOMHKE CETrOJIHS paccMaTpUBaeTCs Kak
OJTHO M3 ITIaBHBIX HOBBIX HAIIPaBJICHUH MOJEPHU3AIMN YKOHOMUKH, KaK HEOOXOAUMOE yCIIOBUE
U BOKHEUIMN MeTo]T 00paboTKH WHGPOPMAIUH.

OcHOBHBIE HallpaBJICHUS HEUETKUX U HEHPOCETEBBIX TEXHOIOTUN B SKOHOMHUKE:

o opraHuzaius 0aHkKa MPOTPAMMHBIX MPOIYKTOB, MCIOJB3YeMBIX (MHAHCHCTAMHU,

SKOHOMHUCTAaMH U OpraHaMu pEruoHaJIbHOW BJIACTH, OCHOBAHHBIX HA HEYETKUX U

HEUPOCETEBBIX TEXHOJIOTHUSIX B SKOHOMUKE;

. pa3paboTKa HEYETKHX MOJENCH 1 HEHPOHHBIX CETeH B SKOHOMUKE,

. pa3paboTka TPOrPpaMMHOTO O0OECleYeHHUs, OCHOBAHHOTO HAa HEUETKUX U

HEIPOCEeTEeBbIX TEXHOJOTUAX, JUI MyHULIUITAIBHBIX 00pa30BaHUil.

Hcnonb3oBaHne B SKOHOMHYECKOM JCSATEIBHOCTH HEYETKUX M HEHPOCETEBBIX
TEXHOJOTMM HE OTPULAET TPAJULIMOHHBIX TEXHOJOTMH aHaIu3a M OLEHKH, a BBICTYHNAeT B
KaueCTBE NPOAYKTa MOJACPKKM MPUHSITUS PELIEHUH, YTO 3HAYUTENIBHO IOBBIIIAET KaueCTBO
MPUHUMAEMBIX PEIICHUH.

IIpoBenuTe aHanu3 Mo OJHOW U3 BBIOpaHHBIX BaMU TeMaTuk (He MeHee 10 cnaiios u 20
JUCTOB TEKcTa). BO3AMOXXHO MCIIOIB30BaHME 3BYKOBOTO CONMPOBOXKACHUS, aHUMAaLUK (ayauo-, u
BHJICOMATEpHaa).

Ha nepBoii ctpanune cnaitna obszatensHo ykaxure @.M.O. aBTopa, kypc. OueHuBaercs
paboTa 1o CIeayIOImMM KPUTEPHSIM:

— IIOJIHOTA MPEJICTABIIEHHOIO MaTepuana;

— otopmiteHue;

— IpeJICTaBJICHHUE U 3aIUTA.

TeMbl npe3eHTANUIA U T0KJIAT0B

— Ilporao3upoBanue Kypca MH(IALUU CpeCTBAMH HEHPOHHBIX U HEYETKO- HEHPOHHBIX
cersix B makere ST: Neural Networks u B makerax Neural Network Toolbox u ANFIS cucremsl
Matlab.
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— IIporno3upoBanue Kypca aoJjuiapa CpeACTBAMU HEHPOHHBIX U HEYETKO- HEUPOHHBIX
cersax B nakere ST: Neural Networks u B makerax Neural Network Toolbox u ANFIS cucremsr
Matlab.

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

— Iporuo3upoBanue Kypca 0aHb CPEICTBAMH HEHPOHHBIX U HEYETKO- HEHPOHHBIX CETSIX
B nakete ST: Neural Networks u B makerax Neural Network Toolbox u ANFIS cucremsr Matlab.

— TporrosupoBanue cToMMOCTH Kypca akuuii «TYKOWJI» cpenctBamu HelpOHHEIX U
HeueTko- HelpoHHbiX ceTsx B makere ST: Neural Networks m B makerax Neural Network
Toolbox u ANFIS cucrembr Matlab.

— IIporno3upoBanue crouMocTu Kypca akiuii «PocHe(rs» cpeacTBaMyu HEHPOHHBIX U
HeueTko- HelpoHHbix ceTsx B makere ST: Neural Networks u B makerax Neural Network
Toolbox u ANFIS cucrembr Matlab.

B ocBOeHUYM MUCHHUIUIMHBI MHBAIUAMH U JIMIIAMH C OTPAHUYCHHBIMH BO3MOXXHOCTSIMHU
30pOBbsl OOINBINIOE 3HAYEHHE HMMEeT WHIMBHUIyalbHas yueOHas paboTa (KOHCYNbTAllMU) —
JOTIOTHUTENBHOE Pa3bsCHEHUE YIeOHOTO MaTepuaa.

MHauBUTyaIbHBIE  KOHCYIBTAIlMM TI0 TPEAMETY SBJISIOTCS BaXHBIM  (JAKTOPOM,
CIIOCOOCTBYIOIIMM WHMBUIYaTU3allMH OOy4eHUS U YCTAHOBJICHHIO BOCITUTATEILHOTO KOHTAKTa
MEXIy TperojaBaTelieM W OOy4JarolMMCs HWHBAJUJIOM WJIW JIUIOM C OrpaHUYCHHBIMHU
BO3MOXXHOCTSIMH 37I0POBBSL.

8. IlepeyeHb MH(OPMAMOHHBIX TEXHOJOIHWI, HCMOJIb3yeMbIX MPH OCYIIECTBJIE HUH
00pa3oBaTeJILHOIO MpoLecca Mo AUCHUIIHHE (MOAYJI10) (IPA HEe00X0AUMOCTH)

8.1 IlepevyeHp HH( OPMALMOHHBIX TEXHOJIOTHIA
— IIpoBepka fOMaNHUX 33JJaHU U KOHCYJITUPOBAHUE ITOCPEACTBOM IJIEKTPOHHON MOYTHI
U conuansrHou cetu «BKoHTaKTey.
— Hcnonb3oBaHne 9IEKTPOHHBIX MPE3€HTAMM NPU IPOBEAECHUM JIEKIMOHHBIX U
1a00paTOPHBIX 3aHATHM.

8.2 IlepevyeHb HEOOXOAMMOIO MPOTPAMMHOI0 00ecreYe HUs

Omnepanunonnas cucrema MS Windows (pazaenst 2, 3, 5 AUCIIUTIIHHBI).
NurterpupoBanHoe oducHoe npuinoxenne MS Office (pazaenst 2, 3, 5 AUCUUIIIIUHEI).

3. ITlporpamMHoOe obecrieueHue [UIs OpPraHU3ALUM  YIPABISAEMOTO KOJUIEKTUBHOTO H
6e3omacHoro noctyna B HTEpHET (pasaens! 2, 3, 5 AUCIUTUIMHEI).

[MTaker Statistica Neural Network (pa3nmen 2 nucUUIITUHBI).

[Taker Matlab Neural Networks Toolbox, momymu Fuzzy Logic Toolbox, ANFIS
(paznensl 3 U 5 AUMCIUTIIMHBI).

N

ok

8.3 IlepevyeHb HEOOXOAMMBIX HH( OPMANMOHHBIX CIIPABOYHBIX CHCTEM

1. Buxuneaws, cBobomnas >Humionenus — Wikipedia [Dmnexrponnbiii pecypc]. - URL:
http//ru.wikipedia.org.

2. DnexTpoHHas oubmmoreka  Kyol'Y [DnexTpoHHBII pecypc]. - URL:
http /Awww.k ubsu. ru/ru/node/1145.

3. DOnexrponHas Oubnmoreuynas cucrema eLIBRARY.RU [Draexrponnsiii pecypc]. - URL:
http/Awww.elibrary.ru.
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9 MaTepuaibHO-TEeXHUYECKOe o0ecreyeHue y4eOHOM TUCHHUIIINHBI

MatepuanbHO-TEXHHYECKOE OOeCTieueHHue AUCITUTIITUHEBI U

No Bun pabot
OCHAIICHHOCTb

1. | JlexunoHnHsie JleximoHHas ayquTOpHs, OCHAIEHHAs MPE3CHTAIMOHHON TEXHUKON

3aHATHS (MpoekTop,  dKpaH,  KOMIBIOTEP/HOYTOYK),  COOTBETCTBYIOIUM
MpPOTrpaMMHBIM OOECIeYeHHeM, a Takke HeoOXOIUMOl MeOenbio
(mocka, CTOJNBI, CTYIbsI)
(aymuropuu: 129, 131, 133, A305, A307)

2. | JlaboparopHblie Jlaboparopusi, yKOMILJIEKTOBaHHAsI CIEIUATM3UPOBAHHON MeOeblIo,

3aHATUSA TEXHUYECKUMH cpeAcTBamu oOydeHusi (coBpemenHbiMu [[OBM Ha
0aze mpomeccopoB Intel wim AMD, 00beaMHEHHBIMHU JIOKAIBHOMN
CeThI0) C BBIXOJOM B mIo0OanbHYIO ceTh VHTepHeT, a TaKKe
COBPEMEHHBIM  JIMIIEH3UOHHBIM  MPOTPAaMMHBIM  OO€cTeueHueM
(onmeparnuonnas cuctema Windows 8/10, maketr Microsoft Office, cpensr
nporpammupoBanusi MS Visual Studio u Delphi)
(aymuropuu: 101, 102, 105, 106, 107, A301a)

3. | I'pynmoBsie Aymutopust  JUIsI  CEMHHApCKMX  3aHSITHWA,  TPYNIOBBIX  H
(MHAMBUyallbHbIE) | UHIUBUAYAIbHBIX KOHCYIbTAIIUN, YKOMILIEKTOBAHHBIE HEOOXOAMMOU
KOHCY/bTAIIUU MeOeTbI0 (IOCKA, CTOJIBI, CTYIIbS)

(aymuropuu: 129, 131)

4. | Texyumit Aynuatopust JUIsl CEMHMHApPCKUX 3aHSTUM, TEKYIEro KOHTPOJSI H
KOHTPOJIb, MPOMEKYTOYHOH  aTTECTAllMHM, YKOMIUIEKTOBaHHAs HEOOXOIMMOM
MIPOMEXKYTOUHAS Mebenbio (0cKa, cToNbl, cTyabs) (ayautopuu: 129, 131, 133, A305,
aTTecTalus A307, 147, 148, 149, 150, 100C, A3016, A512), kommbroTepaMu ¢

JUIEH3UOHHBIM ITPOTPAMMHBIM 00ECTICUEHHUEM H BBIXOJIOM B HHTEPHET
(aymutopuu: 106, 106a. A301)

5. | CamocrosTenbHas Kabuner JUISt CaMOCTOSITEbHON paboThI, OCHAILICHHBIN

pabora KOMITBIOTEPHON TEXHHKOH C BO3MOXHOCTBIO TOIKIIOYCHHS K CETH

WHTepHeT, mporpaMMoil SKpPaHHOTO YBEIMYEHUs, OOeCreYeHHbIN
JIOCTYIIOM B 3JIEKTPOHHYIO MH(OPMAIIOHHO-00pa30BaTEIbHYIO Cpeay
YHUBEPCUTETA, HEOOXOIUMON MEOENbIO (JOCKA, CTOJIBI, CTYIIbS)
(aynuropus 102a, ynTanbHbIH 3am).
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