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1 esan u 32024 y4eOHON JUCHUIIMHBI

1.1 Heap AUCHMILIHHBI

[lenmn w3ydeHUsT OUCHUIUIMHBI OTMPEACIICHbl TOCYJapCTBEHHBIM 00pa30BaTEeIbHBIM
CTaHJapPTOM BBICIIIETO 00pa3oBaHus K cooTHeceHbI ¢ o0uumu resmsimu OOIT BO o HanpaBieHuto
noaroroBku «l[Ipuknaanas nunpopmarukay, B paMKax KOTOPOU MPernoJaeTcs TUCIUILUINHA.

Ienb0 OCBOCHHE CTyIEHTAaMH TEOPETUYECKUX M IPAKTUYECKUX OCHOB MOAEIEH
HEHUPOHHBIX CETEH; H3Y4YEHHE METOJOB IPOECKTHUPOBAHUS M OOY4YEHMs] HEUPOHHBIX CETEH;
MOCTPOCHHS HEHPOCETEBBIX MAaTEMATUYECKUX MOETCH 1 aHaIu3a UX (PYHKIIMOHUPOBAHHMSL.

1.2 3agaun AMCHUIIHHBI

- HpI/IO6peT€HI/IC 3HAHUH B 00JIACTH HEYETKHUX U HeﬁpOCCTCBBIX MoJieneH u
TCXHOJIOTUH; - IIPUMCHCHUC HCUCTKUX U HeﬁPOCCTeBLIX MO,Z[GJIGI;'I B IIPUKJIAIHBIX 3aaa4ax;

- IIPOEKTUPOBAHUE MOJIETIEN HEYETKNUX U HEMPOCETEBBIX TEXHOIOIUH.

1.3 MecTo y4eOHO# qucHUILINHBI B cTpykType OOII BO

I[I/ICIII/IHJII/IHa «CucreMsl HCKYCCTBCHHOI'O HMHTCIIJICKTAa» OTHOCHUTCA K BapI/IaTPIBHOfI qacTu
yueOHoro miana (b1.0.42).

N3yueHune AaHHOM NUCHMIUIMHBI 0a3MpyeTcsl Ha 3HAHMAX MaTeMaTUYEeCKUX JUCLMILIMH
obsi3arenbHoi yact (b1.0) OOII 6akanaBpuara.

Juciummza «CHcTeMbl HCKYCCTBEHHOTO MHTEJUIEKTa» TECHO CBS3aHA CO CIEAYIOLUMU
mucnurumHamMu 6a30Boit yactu (b1.0): «MeToasl onTuMu3anuny, «BapuanmonHoe ncYnciIeHne
u OY» u BapuatuBHoii yactu (b1.B): «DOxcnepTHbie cucTeMbl», «HelpoceTeBbie MO,

((TGOpI/ISI HCYECTKHUX MHOXKCCTB».

1.4 TlepeyeHb MUIAHMPYEMBIX Pe3yIbTATOB 00y4eHHs MO AUCHUIINHE, COOTHECEHHBIX C
IVIAHNPYEMBIMH Pe3yJIbTATAMH OCBOCHHUS 00pa30BaTeJbHOM NPOrPaMMbl

N3yuenue naHHON yueOHOM NUCIUITIIMHBI HAlpaBiIeHo Ha GopMupoBaHHEe Y 00y4yaromuXCs
npodeccuonanbHbix komnerenuuit (I11K):

HNupnexc CozepxaHue B pesynbrare usydeHus yd4eOHOHM JUCHUIUINHEI
Ne  |kommer 00y4Jaromuecs J0JKHBI

KOMIIETCHIINY (1IN €€
o, |CHIIA

3HATh YMETH BJIAIETD

YacTH)




Crnocoben TEOPETUYECKHE | OPHUEHTUPOBATHCS | METOJAMU

1. [IK_3 | OPUEHTHPOBATHCA OCHOBBI B COBPEMEHHBIX pelieHus 3a1a4y
COBPEMEHHBIX HEUETKUX U aJIrOpUTMax npodeccuonan
aIropuT™Max HelpoceTeBbIX | O0yUYeHHMS BHOM
KOMITbIOTEPHOM Mojieneu u HEHPOHHBIX JESTEIbHOCTH
MaTeMaTHKH; o0macTi ux cerTei; C TIOMOIIIBIO
o0anath IPUIOKEHUSA B | 9DPEKTUBHO HEYCTKHUX U
CIIOCOOHOCTSIMU npodecCHOHaab | PEATU30BBIBATh U | HEMPOCETEBBIX
3¢ heKTHBHOMY HO MIPUMEHSATD TEXHOJIOTU
IIPUMEHEHUIO EeSTENbHOCTH HEWPOCETEBBIE
peanu3aiu MOJIeITN
MaTeMaTH4eCKU
CJIOJKHBIX aITOPUTM g
Crnioco0eH HaxXoUTh U | 3JIEKTPOHHbIE HaXOJUTh U CpeacTBa

2. [IK_6 | U3BJIEKaTh UCTOYHUKHU U3BJICKATh MIOUCKa
AKTyaJIbHYIO HAy4YHO- | aKTyaJIbHOU MH(OpPMALIHIO B aKTyaJIbHOMN
TCXHUYCCKYIO Hay4HO- o0J1acTu Hay4HO-

WNunexc Conepxanue B pe3ynbrate n3yueHus: yaeOHON AUCHUTIIIMHBI

Ne  kommer
n.n. CHOUH

KOMIIETeHINH (MiH e&

00yyJaromuecs J0JKHbI

3HaThb

yMeThb

YacTH) BJIa1eTh
WH(OPMALIHIO U3 TEXHUYECKYIO HEUYETKUX U TEXHHYECKYIO
3JIEKTPOHHBIX UHQPOPMALINK B | HEHPOCETEBHIX uHpopmaiuu B
O6ubIMOoTEK, oOnactu TeXHOJIOTHH 13 obnactu
MH()OPMAITMOHHBIX HEYETKUX U IEeKTPOHHBIX HEUYETKUX U
CIIPABOYHBIX CHCTEM, HGHpOCGTGliI)IX GuGIHOTEK, HeI/IpOCGTGIiBIX
COBPEMEHHBIX TEXHOJIOTHI1 TEXHOJIOTHI1

MH(OPMALIMOHHBI
npodeccnoHambHbBIX

0a3 JaHHBIX U T.II.

X CIIPaBOYHBIX
CHCTEM,
COBPEMEHHBIX
poQeCCHOHANIbH
pIX 0a3 MaHHBIX U

T.II.

2 CTpyKTYypa M coJepkaHue THCHMIIUHBI

2.1 PacnipeaesieHue TPY/10€MKOCTH AUCHUILINHBI 110 BUAAM padoT

OO61mas TpyI0EMKOCTh TUCITUILIMHBI cocTaBmsieT 3 3ad.ef. (108 gacoB), ux pacmnpeaeneHue

110 BUJAaM paboOT MPEACTaBIECHO B TaOIUIIE

Bun yuebHoit paboTbl

TpynoemMKkocCTs,

qacoB

7 cemecTp




KonrakTHasi pa6oTa, B TOM yHcJIe: 56,2

AyaUTOpPHBbIE 3aHATHS: 54

3anstusa aekuronHoro tumna (JI) 27
3aHATHS CEMUHAPCKOTO TUIA (CEMUHAPHI, TpakThueckue 3ausaTus) (I13) -
JlaGopaTopHbie padoTs (JIP) 27
MNHuast KOHTaKTHasi padoTa: 2,2
Kontpons camocrositensHoit padoTsl (KCP) 2
[Ipomexyrounas arrectauus (MKP) 0,2
CamocTosiTeJibHasi paboTa, B TOM YHCJIE: 51,8
Kypcogoii mpoekt (KII), kypcoBas pabota (KP) -
[TpopaboTka yuebHoro (Teoperndeckoro) marepuana (IIM) 30,8
[ToaroroBka k Tekymemy koHTpoo (I1TK) 21
BrInoTHEHNE HHTMBUTYaTbHBIX 3aJaHUN (TIOJTOTOBKA COOOIICHHUIH, -
[PE3EHTALINI )
Pedepar (P) -
KoHTpOJIb: IOArOTOBKA K 3a4ETy -
OO01as Tpy10eMKOCTh gac. 108

3ay. el. 3

2.2 CTpykTypa y4eOHOoM AUCUUIITIUHBI

PacnpeﬂeneHI/Ie BHU 0B yqe6H0171 pa6OTBI U UX TPYAOCMKOCTU MO pasacjiaM AHUCHUIIIHNHBI.

Paznensl quctumuinebl, n3ydaemsie B 6 ceMecTpe

Ayoumopnas | Bueayoumop-

Ne HaumenoBanue pasjaeiia, TeMbl Bceero paboma Hasa paboma

n/n J (13 [ Jp CPC
Paiue.n 1 OcHOBHBIE CBeIeHHSA 00 10 5 4
HEHPOHHBIX CeTAX

1. | Beeaenue B HelipoHnHbIe ceTH. [lapamrenn u3 2 2 0
6uonoruu.

2. | ba3zoBas uckyccTBeHHas mojelnb. [Ipumenenue 2 1 1
HEHUPOHHBIX CETEH.

3. | Teopembr KommaropoBa, ApHOibaa U XeXT- 2 1 1
Hunbcena

4. | OCHOBHBIC KOHIICTIIINY HEUPOHHBIX CETEH. 2 1 1
HelipokoMnbrOTEPHI.

5. | IIporpammHuoe obecneuenue st HC 2 1 1
Paznen 2 Heliponnsle ceTu B nakere ST
NeuI:’aI Netwol:ks 30 6 12 12
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6. | IIpe/mocT mporeccupoBaHue 5 1 2 2
Mmuorocnoitusiii nepcentpon (MLP)
7. PannanpHas 6azucHast GyHKITHSA. 5 1 2 2
BeposiTHOCTHAs1 HEHPOHHAs CETh
O00011IeHHO-perpecCUOHHAsT HEHPOHHAS CETh
JIuneinas cetb
8. | Cerp Koxonena 5 1 2 2
9. | Pemenue 3ana4 knaccudukanuu B nakere ST: 5 1 2 2
Neural Networks
10. |Pemenue 3amau perpeccun B makere ST: Neural 5 1 2 2
Networks
11. |IIporHo3upoBaHKE BPEMEHHBIX PSJIOB B IMakeTre| S 1 2 2
ST: Neural Networks
Paznen 3 Heiiponnbie cetn B Matlab 37 8 16 13
12. |GUI unrepdetic mmst TIIIIT NNT ) 1 2 2
13. |Mopenb HeipOHA U apXUTEKTypa CeTH 5 1 2 2
14. |O0yueHue HEHPOHHBIX ceTel ) 1 2 2
15. |IlepcenTpoHsl, JUHEWHblE, paguaibHble| 5 1 2 2
Oa3ucHbIE CETH
16. |Ceru xnacTepu3anuu U KiaccuQUKaIim 5 1 2 2
17. |PexypeHTHBIE ceTH 3 1 2
18. |IIpumeHeHne HEHPOHHBIX CEeTEeH. 4 1 2 1
19. |®opmupoBanue Mojeneil HeHPOHHBIX ceTen 5 1 2 2
Pa3nen 4 Teopernueckue acneKTbl HEYETKUX 14 8 6
MHOKeCTB
20. |Mcropus pa3BUTHS TEOPUU HEUETKHX MHOXKECTB 1 1
21. |MeTomonOTHsl HEYETKOTO MOICTHPOBAHUS
22. |OCHOBHBIE TIOHATHS TEOPHH HEYETKUX MHOMKECTB 1
23. |Onepanuu HaJ HEYSTKUMU MHOKECTBAMH 2 1 1
24. |Heuerkue OTHOILICHUS 2 1 1
25. |Heuerkast ¥ IMHTBUCTUYECKAsl IEPEMEHHBIE 2 1 1
26. |Heuerkas moruka 2 1 1
27. |CHucreMBl HEYETKOTO BEIBOIA 2 1 1
l'\’/la;ﬁ:.g 5 Heyerkoe MoaeupoBaHue B cpeae 148 4 4 6.8
28. |[Iporecc HEUETKOTO MOJICITHPOBAHUS B CpEIe 2 1 1
Matlab
29. |Heuetkas knmactepusanus B Fuzzy Logic 2 1 1
Toolbox
30. |OcHOBBI HEUETKUX HEHPOHHBIX CeTel 5 1 2 2




31. |ITpumepsl pa3pabOTKH HEUETKUX MOJICIICH 58 1 2 2,8
NPUHATHS peleHuii B cpeae Matlab.
Bvicmasnenue 3auemog no oucyuniute
HUTOI'O no gucuuiinge: 105,8 | 27 0 27 51,8

Coxpawenusa: JI — nexuuu, [13 — npaktudeckue 3ansatus, JIP — naboparopusie padots, CPC —

CaMOCTOATCIIbHAA pa60Ta CTYACHTOB.

2.3 ConepskaHue pa3aesioB TUCIHUINIHHBI

Ne
HaunmenoBanue
pasne ®
1 pasnena/Momyis OpMa TEKYIIEro KOHTPOJIS
2 3
1 OcnoBubie  cBenenus ofl. Iloaroroska pedepaToB, Mpe3eHTAIH, BHICTYIUICHHA.
HEWPOHHBIX CETSIX 2. Pestome, aHamMTHYECKHI 0030p 110 TIpodIIeMe.
2 [Hetipounsie cetm B makerell. Onpoc mo pe3yinbTaTaM WHIUBUIYATBHOTO 3aJaHUS
ST: Neural Networks
2. IIpoBepka BbIOTHEHUS J1aOopaTOpHBIX padoT Ne 1,
2,3,4
3  |Heiiponnsle cetu B Matlab |1. [ToaroroBka pedepaToB, npe3eHTaIMil, BHICTYIUICHHIHA.
2. IIpoMexyTo4YHOE TeCTUPOBAHHUE.
3. IlpoBepka BeInoNHEHHs Ja00paTOpHBIX padoT Ne 4, 5
4  TeopeTudeckue acreKThl 1. TMonroroBka pedepaToB, MPE3EHTAIN, BHICTYTIIICHHIA.
HEYCTKHX MHOXKECTB .
2. PesromMe, aHaTUTHYECKHI 0030p TI0 TIpodIIeMe.
3. Ompoc 1o pe3ynbTataM UHAUBUAYAIBHOTO 3aJaHMs.
5 |Heuerkoe moxenupoBanue B|1. IIpoBepka BeinonHeHus 1abopatopHoit pabotel Ne 6 2.
cpene Matlab. 3ammTa MpOeKTHOTO 3a/IaHHUS.
Bvicmasnenue 3auemos no
oucyuniune
2.3.1 3aHaTHA JeKIIMOHHOI0 THIIA
No Haunmenosanue dopma TEKyIIEero
Coneprkanue pasaena/MOIys
pasacia pagﬂe_]‘[a/MOI[y_)];{ KOHTPOJIA
1 2 3 4




OcCHOBHEBIE
CBEIICHUS O

HEHPOHHBIX
ceTsax

Tema 1. Bseoenue 6 HelipoHuble cemu.
Iapannenu uz 6uonocuu IlpeumyiecTa
HEUPOHHBIX ceTell. BBeeHne B HEMPOHHbBIE
CETU. DTallbl Pa3BUTUS HEUPOHHBIX CETEH.
[Tapannenu u3 6uonorun. 3BecTHbIE TUIID]

ceTel.
Tema 2. bazosas uckyccmeenHHas MoOeb.

Ilpumenenue neliponuwix cemetl.

bazoBas HUCKYCCTBCHHAA MOJCIIb.

IToaroroska
pedeparos,
MpE3EHTAaLNH,
BBICTYIIJICHH.

Pesrome,
AHAJIMTUYECKU
0030p 1o
npobieme.

Omnpenenenne HCKyCCTBEHHOTO HEHpPOHa.
Oynkuuu akrusauuu. [Ipumenenue
HEHPOHHBIX CETEH: PACIIO3HABAHUE
00pa30B, MPOTHO3UPOBAHKE,
KJIaCTepH3aNus, KIacCUPUKAIIHS,
aIpoOKCUMAlLINS, YIIPaBICHUE.

Tema 3. Teopemwt Konmacoposa, Apnonvoa

u Xexm-Hunvcena

Teopema Konmoroposa-ApHoinbaa. Pabora
XexT-Hunbscena. Marematudeckoe
onucanue paboTsl HEMPOHHOM ceTu. Tema
4. OcHosHvle KoHyenyuu HeUpoHHbIX
cemeti. Hetipoxomnvromepvr CO0p NaHHBIX
JUIsl HelipoHHOH cetu. OTOOp MepeMEHHbIX
Y TIOHMKEHUE pa3MEPHOCTH. DTarbl
pemienus 3ana4. Knaccudukanus 3anad.
AnmnaparHas peanu3anus HeHPOHHBIX

cerel

Tema 5. IIpocpammuoe obecneuenue 0
HC Ilporpammsl MOIETUPOBAHUS
UCKYCCTBEHHBIX HEMPOHHBIX CETEH:
Heiiponaker Neural 10, Hefiporaker
NeuroPro, Heitporaker Neural Planer,
naketr ST: Neural Networks, Neural
Networks Toolbox Matlab.




Heliponnsie

CCTH B IIAKCTC

ST: Neural
Networks

Tema 1. IIpe/nocm

npoyeccupoganue. MHozociouHbl
nepcenmpon (MLP). OGyuenue
MHOT'OCJIOIHOI0 IepcenTpoHa. AJIIFOPUTM
00paTHOIO PacpOCTPaHEHHUS.
[TepeoOyuenue u o6o6menue. OT60p
naHHbIX. MeTo 00ydeHrs MHOTOCIIOIHOTO
nepcentpoHa. J[pyrue anropuTmsl
00y4eHHs MHOTOCIIOITHOTO MepCenTPOoHa.
Tema 2. Paouanvnas basucuas QyHkyus
Bepoamnocmuas neiiponnas cems.
ObobwenHo-pezpeccuorHas HetlpOHHAsL
cemo . Jluneninas cems Pagnanpuas
6azucHas pyHkuus. OCHOBHBIC IPUHIIUIIBI.
BepositHocTHas HeliponHas ceTb. PNN-
cetu. O600IIEHHO-PErPECCUOHHAS
Heiiponnas cetb (GRNN). Jluneiinas cets.
Hetipo-renernueckom anropurme ordoopa
BXOJIHBIX JIAHHBIX.

1. Onpoc no
pe3yabTatam
WHIUBUAYAJIBHOT'O

3aJaHusA

Tema 3. Cemv Koxonena Heynpasisemoe
oOydeHnue - oOyuenue 6e3 yumrens. CeTb
KoxoneHa. 3agauun KiaccuPpUKaIum.

Tononoruueckas KapTa.




HeliponHnsie
cetu B Matlab

Tema 1. GUl unmepdghetic onsa IITITT NNT
['paduueckuii uutepdeiic monp3oBaTens
s Neural Networks Toolbox B cucreme
Matlab. [lemoHCTpallMOHHBIE TPUMEPBI.
Tema 2. Mooenwv Hetipona u apxumekmypa

cemu
[Ipocroii HelipoH. DYHKIMA aKTUBAIUU.
HeiipoH ¢ BEKTOPHBIM BXOJIOM.
ApXUTEKTypa HEHPOHHBIX CETEH.

CO3,I[aHI/Ie, HWHHUIAJIU3alusa 1

MOJICIIUPOBAHUE CETH.
Tema 3. Obyuenue HellpOHHLIX cemell.
[Ipouenyps! agantanuu U 00y4eHusl.
MeTo1b1 oOyueHus.  ANTOPUTMBI
oOyuenus.  Tema A4.
llepcenmponwi, nunetinvie,
ppaduanvrvle 6asuchvie cemu.
[lepcentponsl, JTUHEHHbIE,
paauanbHbIe Oa3UCHBIC CETH.
Tema 5. Cemu knacmepusayuu u
Kraccuguxayuu
Camoopranu3yommecs: HEHPOHHBIE CETH.
LVQ-cern.
Tema 6. Pexypenmmuoie cemu.
Ceru Dnmana. Cetu Xonduiaa.
Tema 7. I[lpumenenue netipoHHbiX cemeil.
ATpoKkcuManus U GUiIbTpaIus CUTHAJIOB.
CucremMsbl ynpaBiIeHUsl.
Tema 8. Dopmuposanue  mooenell
HEeUpPOHHBIX Cemell.
BrruncinurensHas MOJEIb

HEHUPOHHOU CETH.

dopMupoBaHue MoZeIen
HEWPOHHBIX ceTel. [[pumMeneHne cuctemsl
Simulink.

1. IToaroroBka
pedepatos,
Mpe3eHTaIINH,
BBICTYILJICHHI.

2. IIpomexxyrouHnoe
TECTUPOBAHUE.

10




Teopernueckue
ACIIEKThI
HCUYCTKUX
MHOXECTB

Tema 1. Hcmopus pazeumus meopuu

HeuemkKux MHoastcecne

[lepBble TPOMBIIICHHBIEC TPUIIOKEHUS
B EBpone, SAnounn u CIIA. Tema 2.
Memooonozus Heuemko2o
MOOeNUpPOBaAHUSL.

MeTo10JI0THH CUCTEMHOT'O M HEYETKOTO
MOJIETUPOBaHUs. AHAIN3 HEYETKOTO U
BEPOSTHOCTHOIO MOJIXO0JIOB K
MO/IETUPOBAHUIO HEOIIPEAEICHHOCTEN.
Tema 3. OcHogHble noHamMuUs meopuu
HeuemKux MHONCeCma

OmnpeneneHre HEYETKOTO MHOKECTBA,
OCHOBHBIE XapaKTEPUCTHUKHU.

OcHOBHBIE TUTBI PYHKITUN
[pUHAIEKHOCTH. Tema 4. Onepayuu
HAO HeYemKUMU MHONCECMBAMU.
PaBeHCTBO, TOMUHUPOBAHUE, IEPECCUCHUE
1 Pa3HOCTU HEUETKUX MHOXKECTB.

Heuerkue oneparopsl.

1.ITonroroBka
pedeparos,
Mpe3eHTaINH,
BBICTYILJICHH.
2.Pe3rome,
aHATUTUYECKUN 0030p
o mpooIeMe.

3.0mnpoc no
pe3yabTatam
HHAUBUAYAJIBHOI'O
3aJJaHMUA.

Tema 5. Heuemxue omnouiernus.
HeueTkue OTHOIIECHHS U CIIOCOOBI €TI0
3aianusi. OCHOBHBIE XapaKTEPUCTUKU
HeueTKnX oTHomeHni. HeueTkoe
oToOpakeHHe.

Tema 6. Heuemkas u aunesucmuyeckas

nepemennbvle.

Hederkas u nuHrBUCTHUYECKAS
nepeMeHHble. HeueTkue BeNUUYnHEL,
4Kclla ¥ UHTEepBaibl. TpeyroiapHelie 1
TparneeBuIHbIe GYHKIUU
NIPUHAUIE)KHOCTU. Tema 7. Heuemxasn
Jl02uKa

[lonsiTHE HEYETKOro BBICKA3bIBaHMS U
OcHOBHBIE

HCYCTKOI'O npeaukara.

JJOTHYCCKHEC OoIrcpanuru. HpaBI/IJ'Ia

HEUYETKUX MPOAYKIUH.

Tema 8. Cucmempl Hewemko2o 6v16004.
ba3oBast apxuTekTypa CHCTEM HEYETKOTO
BbIBOAA. OCHOBHBIE dTANbI HEYETKOT'O
BbIBO/Ia. OCHOBHBIE aJITOPUTMBI

HEYECTKOI'O BhIBOJA.
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Heuerkoe
MOJICTUPOBAHKE B
cpene Matlab

Tema 1. Ilpoyecc

mooenuposanusi 6 cpede Matlab

OcHOBHBIE 3eMeHTHI cuctembl Matlab.

OcHOBHBIE IPUEMBbI
['paduueckue
pa3paboTKU CUCTEMBbl HEUETKOT'O BBIBO/JIA.
Tema 2. Heuemkas knacmepusayus 8
Fuzzy Logic Toolbox.

3ajaya HEYETKOW KiacTepu3aluu u
anroput™ ee pemenusi. Cpezacrpa
peIIeHHs] HEUeTKOW KJIacTepu3aluy B

Fuzzy Logic Toolbox.
Tema 3. OcHo8bl HeUEMKUX HEUPOHHBIX

BO3MOHOCTH.

cemeil.

OcHoBBI THOpUAHBIX ceTeil. OOmas
xapakrepuctrka ANFIS — agantuBHBIC
CUCTEMBbI HEMPO-HEUYETKOTO BbIBOMA. Tema
4. Ilpumepwvl pazpabomku HeuemKux
IMoOenell npuHAMuUs peuleHull 8 cpeoe
Matlab.

PaccmMoTpenue npuMepoB pazpaboOTKH
HEUYETKUX MOJIeNIeH MPUHATHUS pelIeHUN

B cpene Matlab.

HeuyemkKozco

paboTHI.
[Ipouecc

1. 3amuTa NpOEKTHOTO
3aJjaHus.

2.3.2 Cemunapckue 3aHaTusi CeMHHApCKUE 3aHATHS HE TMPEIyCMOTPEHBI y4eOHBIM

IIJIAaHOM.

2.3.3 JlabopaTopHbIe 3aHITHS

Hanmenosanue

HaumenoBanue 1abopaTopHbIX

dopma TEKYIIEro

/1

pazzmena

pabort

KOHTPOJIS

Heliponnsie
nakere ST: Neural

Networks

CCTHUB

[Ipe/moct MPOLIECCUPOBAHUE]
MHOroca0iHbIN EPCENTPOH
(MLP)

HpOBepKa BBITTOJTHCHHU A

nabopaTopHBIX paboT No
1

PanuanbHas 6a3ucHas GyHKIMS.
BeposTtHOoCTHasA HEHPOHHAs CETh
O060011eHHO-perpeccuoHHast

HeWpoHHas ceThb JIuHeliHas ceThb

HpOBepKa BBITTOJTHCHHU A

nabopaTopHBIX paboT No
2
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Cetp Koxonena

[IpoBepka BBITTOJTHEHUS

nabopaTropHbIX paboT No
3

PCIHCHI/IG 3a1a4 KJ'IaCCI/I(bI/IKaI_[I/II/I B
makere ST: Neural Networks

IIpoBepka BBINIOJTHEHUS

nabopaTtopHbIX paboT No
4

Pemenue 3agau perpeccun B
makere ST: Neural Networks

IIpoBepka BBINIOJTHEHUS

nabopaTopHBIX paboT No
4

IIporHo3upoBaHue BPEMEHHBIX
psagoB B makere ST: Neural
Networks

[TpoBepka BBIMOIHEHUS
nabopaTopHbIX paboT No
4

Heliponnsie cetu B
Matlab

OOyueHue HEHPOHHBIX ceTei

IIpoBepka BBITIOTHEHUS

nabopatopHbIX paboT No
4

IlepcenTponsl, JINHEWHBIE,
paauanbHbIe Oa3UCHBIC CETH

[IpoBepka BBIMOTHEHUS

nabopatopHbIX paboT No
5

Ceru knacTepusanuu U
KIaccupuKaum

[TpoBepka BBIMOTHEHUS
nabopaTopHbBIX paboT No
5

PexypenTtHbIe cetn

ITpoBepka BBITOTHEHUS
na0opaTOpHBIX padoT
Ne5

IIpuMeHeHre HEUPOHHBIX CETEM.

[TpoBepka BBITTOTHEHUS
1abopaTopHbIX paboT Ne
5

dopmMupoBaHue MoZeen

HEHPOHHBIX CETEN

[TpoBepka BBITTOTHEHHUS

nabopaTopHBIX paboT No
5

Heuetkoe

MOI[CJ'II/IpOBaHI/IC B cpezle
Matlab

Heuerkas moruka

[TpoBepka BBITTOTHEHUS
n1abopaTopHbIX paboT Ne
6

CucteMBl HEUETKOTO BBIBO1a

HpOBepKa BBITTOJTHCHHU A

nabopaTopHBIX paboT No
6
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IIpouecc HeueTkoro
MozenupoBanus B cpene Matlab

[IpoBepka BBITTOJTHEHUS

nabopaTtopHbIX paboT No
6

Logic Toolbox

Heuerkas knactepusanust B Fuzzy

[TpoBepka BBIMOIHEHUS

nabopaTopHBIX paboT No
6

OCHOBBI HEUETKHX

IIpoBepka BBINIOTHEHUS

HEHPOHHBIXCETEN

nabopaTtopHbIX paboT No
6

ITpumepsl pa3pabOTKU HEYETKUX
MOJIeJIeH MPUHATUS PEIICHUNA B
cpeae Matlab.

Bvicmasnenue 3auemos no

oucyuniune

[IpoBepka BBINIOJHEHUS

nmabopaTopHbIX paboT No
6

2.3.4 Kypcosble padotbl KypcoBrie pabOThI HE IPETyCMOTPEHBI YI€OHBIM IIAHOM.

2.4 TlepeyeHb yueOHO-METOAUYECKOr0 o0ecniedeH s 1JIs1 CAMOCTOSATEILHOM padoThl
o0yyaronierocsi o JUCHMUILINHE

Llenbto caMmocTOATENBHON pabOThI CTYACHTA SBISETCS YriyOleHue 3HaHU, MOTy4eHHBIX
B pE3yNibTaTe ayJUTOPHBIX 3aHATHUA. BbIpabaThIBalOTCS HABBIKM CaMOCTOSITEIIBHOW pPabOTHI.
3aKperuIstoTCs OMBIT M 3HAHMWS TOJY4YEeHHbIE BO BpeMs JIabopaTopHBIX 3aHATHH. Huxe
Ipe/CTaBJIeH MepeueHb yueOHO-METOJMUECKUX MaTepHajIoB, KOTOPbIE MOMOTAIOT 00yYaroIeMycst
OpraHU30BaTh CaMOCTOSITEIbHOE U3yueHUE TeM (BOIPOCOB) AUCHMILIMHEI 110 BceM BujiaM CPC.

Neo| Bun camoctoaTenbHOM
paboThI

Hepequb y‘le6HO'MeTO,I[I/ILIeCKOFO obecreueHust JAUCIHUITIIMHBI
10 BBIMOJIHEHHUIO CAMOCTOATEIbHOM pa60TBI

1 2

3

[IpopaboTka u
MTOBTOPEHUE

JICKIIMOHHOTI'O
MaTcpuala,

MaTepuasa yueOHoil u
Hay4HOU JIUTEPATYPBHIL,
MOJrOTOBKA K
CEMHHAPCKUM 3aHATHUAM

Meroanueckue ykazaHusl 17151 TOATOTOBKHU K JIEKIIMOHHBIM U
CEMUHAPCKHUM 3aHATUSIM, YTBEP)KICHHBIC Ha 3aceTaHuH Kadeapsl
MPUKIATHON MaTeMaTHKH (aKyIbTeTa KOMIBIOTEPHBIX
texHosioruit u npukiaaHoit matematukun ®I'BOY BO «Kyol'Vy,

nportokoi Ne7 ot 18.04.2018 r.

MeTtoauueckue yKa3aHus 110 BBIIIOJIHEHUIO CAMOCTOSITEIILHON
paboThl, yTBEpK/IEHHBIE HA 3aceaHuH Kadeaphl MPUKIaIHOM
MaTeMaTUKH (aKyJbTeTa KOMIbIOTEPHBIX TEXHOJIOTUH 1
npuknaanoit Matematuku @I'BOY BO «Ky6I'Y», mpotokon Ne7

oT
18.04.2018 .
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Metoauueckue yKa3aHus 110 BBIIOJIHEHUIO Ja00paTOpHBIX padoT,
2 |[TonroroBka K YTBEpKACHHbIC Ha 3acelaHuu Kadeapbl IPUKIATHOW MaTeMaTUKU
71a00paTOPHBIM 3aHATHUSM | paKyJIbTeTa KOMIIBIOTEPHBIX TEXHOJIOTHIA U IPUKIIATHON
marematuku @I'BOY BO «Ky6I'Y», nmpotokon Ne7 ot 18.04.2018
r.

Mertoanueckue yKazaHus 10 BBITOJIHEHUIO CAMOCTOSTEIbHOM

TIOATOTOBKA K paboThl, yTBEpKICHHbIE Ha 3aceaHuH Kadeaphl MPUKIaAHON

3 MaTeMaTHKHU (aKyJIbTeTa KOMIIBIOTEPHBIX TEXHOJIOTHIA 1
pEIIeHUIO 3a/1a4 .
npukiagHor marematuku @I'bOY BO «Kyo6I'Y», npotokosn Ne7
1 TECTOB
oT
18.04.2018 r.

Meroauyeckue ykazaHusi IJst [IOATOTOBKH 3cce, pedeparos,
KYPCOBBIX paboT, YTBEpIKIACHHBIC Ha 3aceaHuu Kadeapbl

4 HPUKIIATHON MaTeMaTHKU (aKyIbTeTa KOMITBIOTEPHBIX
Tozroroska IOKMANOB | texpomoruii u npukianHoil MateMarnkn ®IBOY BO «Ky6I'Y»,
nportokoi Ne7 ot 18.04.2018 r.

No Bup CaMOCTOATECIbHON HepequL y‘{e6HO-MCTO,Z[I/I‘ICCKOFO obecneyeHus JAUCHUITIIMHBI
pa6OTBI 10 BBIIIOJITHEHUIO CAMOCTOSITEIbHOM pa6OTbI
1 2 3

Metoanyeckue yka3aHHs IO BBINOJIHEHUIO pacueTHOrpapuuecKux
3aJJaHNl, YTBEPKICHHBIC HA 3aCeAaHnu Kadeapsl MPUKIaTHON
MaTeMaTUKHU (aKyJIbTeTa KOMIbIOTEPHBIX

5 IToaroroBka K peLICHUIO

pacyeTHo- TexHojorui u npuknaaHon marematuku ®I'bOY BO «Ky6I'Y»,

poTokoia Ne7 ot

18.04.2018 .

MeTtoauueckue yKa3aHus 110 BBIITOJIHEHUIO CAMOCTOSITEIBHON
paboThl, yTBEpK/IEHHBIE HA 3aceaHuM Kaeaphl MPUKIaaHON
MaTeMaTHKH (aKylIbTeTa KOMIBIOTEPHBIX TEXHOJIOTUH U
npukiaanoit Matematuku I'BOY BO «Ky6I'Y», mpotokon Ne7
oT

18.04.2018 r.

rpaduUecKux 3aJaHui

(PI3)

Mertoanueckue yKazaHus 10 BBITOJIHEHUIO CAMOCTOSITEIIbHOM
ITonroroBka

=

paboThI, yTBEp)KJICHHBIC HA 3aceAaHuu Kadeapbl MPUKIaIHON
TeKyI[eMy KOHTPOJII0 ~ |MATeMaTHKK (haKysbTeTa KOMIBIOTEPHBIX TEXHOJIOTHI 1
npukiagHo matrematuku @I'bOY BO «KyOI'Y», mpotokosn Ne7
oT

18.04.2018 .

Y4eOHO-MeTOIMYeCKHe MaTepuallbl JJIsl CaMOCTOSATENbHOM paboThl 00ydaromuxcs M3
YHCIIa MHBAIK/IOB U JIML C OTPaHMYEHHBIMH BO3MOXKHOCTSIMU 370poBbs (OB3) npenocrapistoTcs
B (hopMax, aJanTUPOBAHHBIX K OTPAHUYEHUSIM UX 3[JOPOBBS U BOCIIPUITHS HH(DOpMALIUU:

Jl1st AL ¢ HapyIeHUsAMU 3pEHUS:
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— B IIe4aTHOH (hopMe yBenu4eHHBIM IpU(TOM, — B hopMe dIEKTPOHHOTO JOKyMeHTa. [is

JIMII C HAPYIIICHUSMH CITyXa:

— B miedaTHoi popme,

— B (hopMe DIICKTPOHHOTO IOKYMEHTA.

Jl1st 1AL ¢ HapyIeHussMH OITOPHO-JBUIaTEIbHOIO anrapara:
— B miedaTHoi popme,

— B hopMe 2JIEKTPOHHOTO JOKYMEHTA.

I[aHHBIfI MNEPCUYCHb MOXKET OBITE paciiup€H W KOHKPCTU3HPOBAH B 3aBUCUMOCTH OT

KOHTHUHI'CHTA o6yqafoumxc>1.

3. O6pa3oBaTe/ibHbIE TEXHOJIOTUH

JlexumoHHble MaTepuaibl PEAM3YIOTCS C IOMOILBIO 3JIEKTPOHHBIX Npe3eHTauuil. lpu
peanuzanuu yd4eOHOM paboTel mo jucuuiMHe «HelpoceTeBble MOJENN» HCIOJIB3YHOTCS

CIIeAyIone 00pa30BaTEIbHBIC TEXHOIOTHH:

- MHTCpAKTHUBHAsA I10Ja4a MaTcpHraia C MyHBTI/IMe,Z[HI;'IHOI;'I CHCTGMOﬁ; - p3360p KOHKPCTHBIX

HUCCICIOBATCIBCKHX 3aaa4.

O0beM HHTEPAKTUBHBIX 3aHATHI — 26% 0T 00beMa ay TUTOPHBIX 3aHATUI

Cemecp 1P, JIP) o0Opa3oBaTesibHbIE TEXHOJIOTUU

Bun 3anartus (.H, HCHOJ’IB3y€MH€ HHTCPAKTHUBHLIC KomnyectBo yacos

WHTepakTHBHAs [0J1auya MaTepuaia ¢
7 JIP MYJIbTUMEIMIHON CHCTEMOM.
OOcyxeHne CI0KHBIX U
JUCKYCCHOHHBIX BOIIPOCOB.

KoMnbroTepHble 3aHATHS B PEKUMAX
B3aWMO/JICUCTBHUS «IIPENOJaBaTeNb -
CTYOECHTY.

14

HTOI'O

14

I[J'I}I Jiul € OIrpaHUYCHHBIMHU BO3MOXHOCTAMU 3J0POBbA HNPCAYCMOTPCHA OpTraHU3allusd

KOHCYJ’IBT&HI/Iﬁ C UCITIOJIb30BaHHEM 3J'I€KTpOHHOI\/'I TIOYTHI.

4. OueHoYHbIe CpeACTBA /sl TEKYylUero KOHTPOJIsI ycleBaeMoCTH,
NPOMEKYTOYHOM ATTeCTALMH N0 UTOraM OCBOEHMS THCIHUIIHHbI

4.1 ®oH OLEHOYHBIX CPEICTB /1JIsl MPOBeIeHUs TeKYIleil aTTecTaluu

VY4yeOHasi AESITENbHOCTh MPOXOJUT B COOTBETCTBUU C TpaduKOM Y4eOHOTo Mmporiecca.

[Tpouecc camocTosITeNbHON pPabOTHl KOHTPOJMPYETCS BO BpeMsl ayAUTOPHBIX 3aHATHH H
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WH/IMBUYAIbHBIX KOHCYNnbTanuid. CamocTosTenbHas paboTa CTYJEHTOB MPOBOAMUTCA B (opme
U3Y4YEHUS OTACIBHBIX TEOPETUYECKUX BOIPOCOB I10 MPEIaracMoi JINTepaType.

@DOHJT OIICHOYHBIX CPEJCTB TUCIUILIMHBI COCTOUT M3 CPEICTB TEKYIIETO KOHTPOJIS (CM.
CITMCOK JJTaOOpaTOPHBIX paboT, 3a/1a4 U BOMPOCOB) M HTOTOBOM aTTECTAIMH (3a4eTa).

B kauecTBe OLIEHOYHBIX CPENICTB, UCIIOJIB3YEMBIX JUISl TEKYILIETO KOHTPOJISI YCIIEBAEMOCTH,
npeJiaraeTcsl mepedeHb BOIMPOCOB, KOTOPbIE MPOpadaThIBAIOTCS B MPOIECCE OCBOCHUS Kypca.
JlaHHbIi1 nepeueHb 0XBaThIBAET BCE OCHOBHBIE Pa3/Ieiibl Kypca, BKIII0Uasl 3HAHUS, MTOJIy4aeMbI€ BO
BpEMsI CaMOCTOSITENIBHON paboThl. Kpome TOro, BaKHBIM 3JIEMEHTOM TEXHOJOTHH SBISETCS
CaMOCTOSTENIbHOE PEIIEHUE CTYJEHTaMHU M cllaya 33aJaHuid. DTO MOJTHOCTbIO MHIUBUIyaAJIbHAS
¢dopma oOyuenus. CTyneHT paccKa3blBaeT CBOE pEIIEHHE IPEroJaBaTeiio, OTBEYaeT Ha
JIOTIOJIHUTEIbHBIE BOTIPOCHI.

IIpumepHbIe 3a1aHuA HA J1a00paTOPHBbIE PadOThHI:

1. Ilpe/moct npoueccupoanue. Muorocioiusiii nepcentpod (MLP) 3aganue

Cosnarp HelipoHHYIO ceTh i pernenus 3amaun XOR B makere ST: Neural Networks.
3ananue 2.

Co3nate HelpOHHYIO ceTh s annpokcumanuu ¢pyHkuuu X° B makere ST: Neural

Networks.
3amaunue 3.

Co3znate HelipoOHHYIO ceTh s annpokcumanun Gpynkuuu X° B makere ST: Neural

Networks. 3agaunue 4.

COS,Z[aTB HeﬁPOHHYIO CCTh IJIA peIJ_ICHI/IH 3aa4uu I(J'IaCCI/Iq)I/IKaI_II/II/I IIBETOB I/IpHca B IIAKCTC
ST: Neural Networks. 3amganue 5.

Co3aarh HEWPOHHYIO ceTh i anmpokcuMaruu ¢yakuuu X* B makere ST: Neural
Networks.

3aganue 6.

f

Co31ath HEHPOHHYIO CeTh [T anmpokcumMaruu pynknuu X* + X — X B makere ST: Neural

Networks. 3amanue 8.

CO3,Z[aTB HeﬁpOHHYIO CCTh JIA pCH.ICHI/Iﬂ 3aauu peI‘peCCI/II/I IIBETOB I/IpHca B ITIAKCTC ST
Neural Networks. 3ananue 7.

Co31aTh HeHpoHHYIO ceTh s armmpokcumanun ¢yrkmmn 1/ X B makere ST: Neural
Networks.
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2. Panuanbnas 6a3zucHas ¢pyHKIus. BeposTHOCTHAs HEHpOHHAs CETh.
O060011IeHHO-perpecCUOHHAs HeHpOHHAs ceTh. JIMHEHAs CeTh.
3amanue 1.

Co31ath HEWPOHHYIO CETh pagualbHOM Oa3uCHOM (YHKIMU [JIs pPEIIeHUs 3aJadu
perpeccun nBetoB Mpuca B makere ST: Neural Networks. 3aganue 2.

Co3/1aTh BEPOSATHOCTHYIO HEHPOHHYIO CETh JUIS PEIICHHUS 3a1a41 KJIacCH(PHUKAIIUK [IBETOB
HWpuca B makere ST: Neural Networks. 3amanue 3.

Co3znaTth 0000IIEHHO-PETPECCHOHHYI0 HEUPOHHYIO CETh IS PELICHHUS 3aa4l PErPecCUr
nseroB Mpuca B nakere ST: Neural Networks. 3ananue 4.

COS,Z[aTB J'II/IHGfIHYIO HeﬁpOHHyIO CCThb IJIA peHJeHI/I}I 3aJa4uu perpeccm/l IIBE€TOB I/IpI/Ica B
maketre ST: Neural Networks. 3amanue 5.

CoznaTh HEMPOHHYIO CETh paAralbHON 0a3uCHON PYHKIMU I anIpOKCUMAIIUU
byuxmuu X? B makere ST: Neural Networks. CpaBHUTBH pe3yibTaT ¢ MHOTOCIOWHBIM

nepcenTpoHoMm. 3ajaHue 6.

CoznaTh HEMPOHHYIO CETh PauaIbHON 0a3UCHON PYHKIMHU JJI alllPOKCUMAIIUU
byuxmuu X2 B makere ST: Neural Networks. CpaBHUTB pe3yibTaT ¢ MHOTOCIOWHBIM

NEPCENTPOHOM. 3ajaHue 7.

Co31aTh HEWPOHHYIO CETh pauaIbHON 0a3MCHOM (QYHKIIMU AJIs alNpOKCUMAIMK (PYHKIIUU

1/ X B makere ST: Neural Networks. CpaBHUTE pe3yIbTaT ¢ MHOTOCIOWHBEIM TIEPCETITPOHOM.

3. Cerb Koxonena 3amanue

Co3nath HeiipoHHyI0 ceTh KoXoHeHa Juts pelieHus 3a1a4uu Kiactepusaiuu 1BetoB Mpuca
B makete ST: Neural Networks. [TocTpouTs TOMOJIOTHYECKYIO KapTy.
3amanue 2.

Co3pnath HelipoHHYIO ceTh KoXOHeHa i peleHus 3a/1a4u KiacTepU3alui CTPOUTEIbHbBIX
npeanpusatuit Kpacnomapckoro kpas B makete ST: Neural Networks. IToctpouts
TONOJIOTMYECKYIO KapTy. 3agaHue 3.

Co3nate HeEWpoHHYO ceThb KoOxoHeHa Ui pelleHust 3aJadd  KjacTepu3alluu
CENIbCKOXO03sMCTBeHHBIX npennpusatuii KpacHogapckoro kpas B makere ST: Neural Networks.

[TocTpouTh TOMONIOTHUYECKYIO KapTy. 3aJaHue
4.

Co3nate HEMpOHHYIO ceTh KOXOHEHa i pemeHus] 3aJaud KJiacTepu3alid TOProBO-
3akynouHbix npennpustuii Kpacnomapckoro kpas B makere ST: Neural Networks. IToctpouts
TOIOJOTHYECKYIO KapTy. 3alaHue 3.
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Coznath HelpoHHYIO ceThb KOXOHEHa AJisd pelleHHs 3aJayd KIACTePU3AlMH PETHOHOB
Kpacuomapckoro kpas B makere ST: Neural Networks. ITocTpouTs TOMOJOIHYECKYIO KapTy.
3ananue 6.

Cosznath HelipoHHYIO ceTh KOXOHEeHa Ui pelieHus 3a1a4u KilacTepu3aiiui (PUHAHCOBOTO
cocrosiaus peruonoB PO B makere ST: Neural Networks. ITocTpouTs TOMOIOTHYECKYIO KapTy.
3amaunue 7.

Cosznath HelipoHHYIO ceTh KOXOHEeHaA AJIs pelieHHs 3aJa9i KJIacTepU3allii COIUAITBHOTO
cocrosinus pernoHoB P® B makere ST: Neural Networks. ITocTpouTs TOMOJOrHYECKYIO KapTy.
3ananue 8.

Co3znatb HelipoHHYIO ceTh KOXOHEHa Il pellieHus 3a/1a4u KJ1acTepu3aiuu
KOHOMHUYECKOro pa3Butus pernonos PO B makere ST: Neural Networks. IToctpouTs

TOTIOJIOTUYIECKYIO KapTYy.
4. Pemenue 3amay knaccuduranuu B makere ST: Neural Networks 3amanue

Pemuth 3a1auy knaccudukarmu mperoB Mpuca B makere ST: Neural Networks. C
MTOMOIIIBI0 MHTEIUIEKTYaJIbHOTO TIOMOIITHHUKA TAHHBIX U CAMOCTOSITEIIBHO, UCIIOJIB3Ys Pa3INYHbIC
TUTIBI HEUPOHHBIX ceTeil. CpaBHUTH pe3ynbTaT. PaboTy npeacTaBuTh B TpEX BUAAX: IEYaTHOM
(pedepar), MyabTUMEIUWHOM (IIPE3EHTAIIMS) U IPOrPAMMHOM (CO3/1aHHbIE HEUPOHHBIE CETU B
nakere ST: Neural Networks). [Tocneanue nBa 3anucarh Ha SJICKTPOHHBIA HOCUTENb. 3a/1aHKe
2.

Pemnte 3amauy kinaccudukaum CTpOUTENbHBIX Ipeanpusatuii KpacHomapckoro kpas B
nakere ST: Neural Networks. C moMoIip10 HHTEIUIEKTYalIbHOTO IIOMOIIHMKA JaHHBIX U
CaMOCTOSITENIbHO, MCIIOJIb3YS pa3iMyHble TUIbI HeHpOHHBIX ceTell. CpaBHUTH pe3yibTat. Paboty
MIPEICTaBUTh B TPEX BUAAX: MeyaTHOM (pedepaT), MyJIbTUMEANIHOM (TIpe3eHTalus) U
nporpaMMHOM (co3aanHbie HeiiponHbie cetr B makete ST: Neural Networks). ITocnennue nsa
3amucarh Ha 3JeKTPOHHBIA HOCUTENb. 3a1aHue 3.

Pemmts 3a1auy Ki1accupuKaum cenbCKOX03IHCTBEHHBIX NpeAnpHusaTUil B makere ST:
Neural Networks. C moMoIpt0 HHTEIUIEKTYalIbHOTO TOMOIIHHMKA IaHHBIX U CAMOCTOSTENBHO,
WCTIOJB3Ys Pa3lIUYHbIC THITHI HEUPOHHBIX ceTeil. CpaBHUTH pe3ynbTar. PaboTy mpencTaBuTh B
TpeX BHJIaX: eyaTHOM (pedepar), MyJIbTUMEIUHHOM (TIpe3eHTalus) U IPOrPaMMHOM (CO3JaHHbIE
Heiiponnsie cetu B makete ST: Neural Networks). TTociieqnue aBa 3amucath Ha 3JCKTPOHHBIH

HOCHUTEID. 3a1adue 4.

Pemuts 3a1a4y Ki1accupuKauy TOProBo-3aKynoYHbIX npeanpustiii Kpacnomapckoro
kpas B makere ST: Neural Networks. C moMoIibr0 HHTEICKTYaIbHOTO MOMOIIHUKA JTaHHBIX
CaMOCTOSITENTbHO, HCTIOJIb3YS pa3IMyHble TUIIbI HeHpOoHHBIX ceTell. CpaBHUTH pe3ynbTaT. Pabory
NPEJCTaBUTh B TPEX BUAAX: Me4aTHOM (pedepat), MyabTUMEANHHOM (Ipe3eHTalus) U
nporpaMMHOM (co3aanHbie HeiiponHbie cetr B makete ST: Neural Networks). ITocnennue nsa

3aliucaTb Ha 3J'IeKTp0HHBII71 HOCHUTCIIb. 33.,[[&HI/IC 5.
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Pemmts 3a1auy kinaccupukanuy GruHaHCOBOTO COCTOSIHUSA pernoHoB KpacHogapckoro
kpas B makere ST: Neural Networks. C moMomibro HHTEICKTYaJIbHOTO MOMOIITHUKA JaHHBIX U
CaMOCTOSITENIbHO, UCIIOJIb3YS PA3IMYHBIE TUIIBI HEHPOHHBIX ceTeil. CpaBHUTH pe3ynbTat. PaboTy
MPEJCTaBUTh B TPEX BUAAX: e4aTHOM (pedepat), MyIbTUMEAUHHOM (IIPe3eHTAIN) 1
nporpaMMHOM (co3aaHHble HeiiponHble cetr B makere ST: Neural Networks). ITociennue nsa
3amucaTh Ha 3JIEKTPOHHBIN HOCUTENb. 3a1aHue 6.

Pemmts 3a1a4y Ki1accupUKauu COIUATBHOTO COCTOSIHUSA pernoHoB KpacHomapckoro
kpas B makere ST: Neural Networks. C moMoIipi0 HHTEIUIEKTYaIbHOIO IOMOIHUKA JaHHBIX U
CaMOCTOSITENIbHO, MCIIOJIb3YS pa3IMyHbIe TUITbI HEHPOHHBIX ceTeil. CpaBHUTH pe3yibTar. Pabory
MPEJCTaBUTh B TPEX BUAAX: Me4aTHOM (pedepat), MyIbTUMEIUHHOM (IIPe3eHTAIN) 1
mporpaMMHOM (co3naHHbie HeliponHbie cet B makere ST: Neural Networks). ITocinennue asa

3amMcaTh Ha JIEKTPOHHBIA HOCUTEb.

5. GUI unrepdetic s T NNT 3amanue

1.

Co3aatp HelipoHHYIO ceTh [yt pemreHus 3aaaun XOR B makere Neural Network Toolbox
cucremsl Matlab. Cpasuuth pesyibrar ¢ makerom ST: Neural Networks. 3ananue 2.

Co3aTh HEHPOHHYIO CETh I anmpokcuMaru GpyHkimu X? B makere ST: Neural

Networks.
3amaunue 3.

Co3znate HeipoHHYIO ceTh s annpokcumanun Gpynkuuu X° B makere ST: Neural

Networks. 3ananue 4.

CO3,[[8.TL HeﬁPOHHYIO CCTh IJIA peIJ_IeHI/IH 3aa4uu I(J'IaCCI/Iq)I/IKaI_II/II/I IIBETOB I/IpI/Ica B ITIAKCTC
ST: Neural Networks. 3amanue 5.

Co3marh HEWPOHHYIO ceTh i anmpokcuMmaruu ¢yakuuu X* B makere ST: Neural
Networks.

3anaunue 6.

I

Co3nats HEWPOHHYIO CeTh [UIs annpokcumanuu Gpyrakiun X* + X — X B makere ST: Neural

Networks. 3amanue 8.

CO3,£[aTB HeﬁpOHHYIO CCTh IJIA pCI_HCHI/Iﬂ 3aauun perpeccml IIBETOB I/IpHca B ITIAKCTC ST
Neural Networks. 3aganue 7.

Co3naTh HelpoHHYIO ceTh s ammpokcumanun ¢yrknun 1/ X B makere ST: Neural
Networks.

6. [Tporecc HeueTKoro MoeMpoBanus B cpeae Matlab
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ITpoekt Ne 1.

CoziaTh HEYETKYIO MOJEIIb YIIPABJICHUS CMECUTENIEM BOJIbI U MPUHATHM Aylia B FUzzy
Logic Toolbox cucremsr Matlab ¢ ucrions3zoBanuem cpencts rpaduueckoro naTepdeiica.

ITpoext Ne 2.
Co3/1aTh HEUETKYIO MOJICNb YIIPABJICHUS KOHIUIIMOHEPOM BO3/1yXa B TOMEIICHUH B
Fuzzy Logic Toolbox cucremsr Matlab ¢ ucrons3oBanuem cpencts rpaduyeckoro uurepdeiica.
ITpoekt Ne 3.

Co3/1aTh HEYETKYIO MOJISJIb YIIPABJIICHUSI KOHTEHHEpHBIM KpaHoM B Fuzzy Logic Toolbox
cucremsl Matlab ¢ ucnons3oBannem cpencts rpaduueckoro uarepdeiica. IIpoekt Ne 4.

Co3/1aTh HEYETKYIO MOJICIIb YIIPAaBICHUsI KOHTEHHEPHBIM KpaHoM B Fuzzy Logic Toolbox
cuctembl Matlab B komananom pexume. IIpoekt Ne 5.

Co3/1aTh HEYETKYIO MOJIE/b YIIPABICHUS KOHIMIIMOHEPOM BO3yXa B IIOMEIICHUU B FUzzy
Logic Toolbox cucrembr Matlab B komananom pexume. ITpoekt Ne 6.

Co31aTh HEYETKYIO MOJIENb YIIPaBJICHUS CMECHTEIIEM BOIBI IIPU IPUHATHM ayiia B Fuzzy
Logic Toolbox cucremsr Matlab ¢ ncrions3oBanmem cpencts rpaduueckoro uatepdeiica B
KOMaHJIHOM pexume. [Ipoext Ne 7.

Co31aTh HEYETKYIO MOJIENb OIIEHKH (DUHAHCOBOM COCTOSATEIBHOCTH KIMEHTOB TIPH
npejocTaBiIeH 0aHKOBCKHUX KpenuToB B Fuzzy Logic Toolbox cucrembr Matlab ¢
UCIIOJIb30BaHUEM CcpeCcTB rpaduyeckoro uarepdeiica. ITpoekt Ne 8.

Co3/1aTh HEYETKYI0 MOJENb OLEHKH (DUHAHCOBOM COCTOSITEILHOCTH KJIMEHTOB IIPH
npeocTaBieH OaHKOBCKUX KpeauToB B Fuzzy Logic Toolbox cuctemsr Matlab B komanzHOM
pexuMe.

4.2 ®oHJ OLIEHOYHBIX CPEICTB /JIsl MPOBeAeHUsI MPOMEKYTOUHOI aTTecTalluu

4.2.1 IlpumepHbIii epedeHb BONMPOCOB K 3a4ETy

IIpeumyiiecTBa HEHPOHHBIX CETEH.

BBenenue B HEHPOHHBIE CETH.

Oranel pa3BUTUS HEHPOHHBIX CETEH.

[Mapannenu 3 6uonoruu. Vi3BecTHBIE TUIIBI CETEH.
ba3oBas nckyccTBeHHast MOJIENb.

OrnpeneneHne HCKyCCTBEHHOTO HEMPOHA.
@DYHKIMM aKTUBALUH.

[IpumeHeHne HEHPOHHBIX CeTel: paclio3HaBaHue 00pa30B, MPOTHO3UPOBAHUE.

© O N o g Bk~ DdRe

[IpuMeHeHne HEMPOHHBIX CETEH: KiIacTepu3alns, KiacCupuKaIus.
10. IIpumeHeHre HEMPOHHBIX CeTel: anMpPOKCUMAIHS, YIIPABICHHUE.

11. Teopema KonmoropoBa-ApHoiba.
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12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.

37.
38.
39.
40.
41.
42.
43.
44,
45.

Pabora Xext-Humnscena.

MareMatnueckoe onucanue paboThl HEHPOHHOM CETH.

COop naHHBIX [l HEHPOHHOU CETH.

OT100p MepeMEHHBIX U MOHWKEHUE PAa3MEPHOCTH.

Dransl perieHus 3aaau.

Knaccudukanus 3anay.

AnmnaparHas peain3anysi HeHPOHHBIX CETEH.

[IporpaMMbl MOJIETUPOBAHMSI UCKYCCTBEHHBIX HEMPOHHBIX CETEH.
OO0yueHre MHOTOCIIOIHOTO TIEPCeNTPOHa.

Anroput™ oOpaTHOTO pacpoOCTPaAHEHHUS.

[TepeoOyuenue u 0606menne. OTOOp JaHHBIX.

Kak o0yuyaeTcst MHOrOCIOMHBIH EPCENTPOH.

Pamnanbnas 6a3ucHas GyHKius. OCHOBHBIC TPUHIIHITHL.
BepositHocTHas HeliponHas cetb. PNN-certn.
O606menno-perpeccuonnas Heriponnas cetb (GRNN).
JIluneitHas ceTb.

Heilipo-renernueckuii anroputM oTo0opa BXOJAHbBIX JaHHbBIX.
VYnpasisieMoe U HeynpasisieMoe 00ydeHue - o0ydeHue ¢ yuuTeneM u 6es3.
3anaun Ki1accupUKaIum.

Cetp Koxonena. Tomonoruyeckas kapra.

Pemenue 3aau knaccuukanuy pa3aMuHbIMU TUIIAMH HEHPOHHBIX CeTel.
Tabnuua craTUCTUK KiacCU(UKALUK.

[Toporu npuHATHSA U OTBEPKEHUSI PELICHUM.

Pemenue 3amau perpeccuu B nmakere ST: Neural Networks.

3amaun aHanmu3a BpeMEHHBIX psaoB. [IporHo3upoBaHue Oyaymux 3HaAUYEHUN BPEMEHHBIX
PAIOB.

[TporHo3upoBanue BpeMeHHbIX psaaoB B makere ST: Neural Networks.

I'paduueckuit unrepdeiic monszosarens mis Neural Networks Toolbox B cucteme Matlab.
[Ipocroit HelipoH. DYyHKIMS aKTUBAIUH.

HelipoH ¢ BEKTOPHBIM BXOJOM.

ApXUTEKTypa HEHPOHHBIX CETEM.

Coznanue, MHUIMANHA3AMS U MOJIETTUPOBAHUE CETH.

[Iponetyps! agantanuu U 00ydeHus. Meto bl 00ydeHus. AJTOpUTMBI 00yUeHHUS.
[lepcenTpoHsl, TMHEHHBIE, paualibHbIe Oa3UCHBIE CETH.

Ceru knactepuzaiu 1 KiaccupuKarum
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46.
47.
48.
49.
50.
51.
52.
53.

54,

55.
56.

S7.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.

75.

Camoopranusytomuecs: HeliponHsie cetu. LVQ-ceru.

Ceru Dnmana. Cetn Xondwuiaa.

Arnmnpokcumanust ¥ GunbTpanus curaanoB. CHCTEMBI YITPABJICHUS.
BrrunciurenbHas MOJEIb HEUPOHHOM CETH.

dopmupoBaHue Moieel HelpoHHBIX ceteit. [Tpumenenne cucremsr Simulink.
HcTopust pa3BUTHS TEOPUH HEYETKUX MHOXKECTB.

MGTOI[OJIOFI/II/I CUCTCMHOI'O 1 HCUCTKOIo MOACIUPOBAHMA.

Ananuz HCYCTKOTI'O u BCPOATHOCTHOI'O Ioaxo0J0B K
MOACIIMPOBAHUTIO HeOHpeHeHeHHOCTeﬁ.
OnpeﬂeneHI/Ie HCYCTKOI'O MHOXKECTBA, OCHOBHLIC XapPaKTCPHCTHUKHU. OCHOBHBIE THIIBI

(GyHKIMN TPUHAIC)KHOCTH.
Omneparnuu Ha/l HEYETKUMH MHOKECTBAMHU.

Heuerkue oTHomieHust M crnocoObl ero 3anaHus. OCHOBHBIE XapaKTEPUCTUKH HEYETKUX
oTHomeHui. HeyeTkoe oTroOpakeHue.

Heuertkas u TuHrBHCTHYECKAS! IEPEMEHHBIE.

HedeTkue BeMUYMHBL, YACIIa U HHTEPBAJIBL.

TpeyronbHbIe U TpanenueBUAHbIE (PYHKIIUH IPHHAIIC)KHOCTH.
[ToHsITHE HEYETKOTO BHICKA3bIBAHUS U HEUETKOTO IPEIUKaTa.
OCHOBHBIE JIOTUYECKHUE OIEpaIUH.

[IpaBuna HEYETKUX NPOTYKIIHIA.

bazoBas apxuTekTypa cuCTeM HEUYETKOTO BBIBOJIA.

OCHOBHBIE 3Talbl HEUETKOTO BBIBOA.

OCHOBHBIE AJITOPUTMBI HEUETKOTO BBIBOJIA.

OcHoBHbIE 2NIeMEHTHI cucTeMbl Matlab.

OcHOBHbIE PUEMBI paOOTHI.

I'padrueckue BO3MOKHOCTH.

IIpornecc pa3paboTKH CUCTEMBI HEYETKOT'O BBIBOA.

3amaua HEUYETKON KIIacTEpPU3aLMU U AITOPUTM €€ PEeIIeHHS.

CpezcTBa pelieHns: HeUeTKOM Kiactepu3anuu B Fuzzy Logic Toolbox.
OcHOBBI THOPHUIHBIX CETEH.

Oo6mas xapakrepuctuka ANFIS — anantuBHbIE ccTEMBbI HEHPO-HEYETKOTO BBHIBOJIA.

PaccmoTtpenue npumMepoB pa3pabOTKH HEUETKUX MOJeNiel IPUHATHS PEeLIeHUl B cpefie
Matlab.

[Ipumep pemicHWs 3agadyd  HEYCTKOTO  MOJCIUPOBAHHMS  OIEHKH  (DHHAHCOBO-
HKOHOMHYECKOTO COCTOSIHUS perroHa (npeanpusitus) B Fuzzy Logic Toolbox.

23



4.2.2 Kputepuu ouenku OreHka
«3a4TeHO»:

— CTYACHT IIOKa3bIBACT XOPOIIHWE 3HAHUA H3YYCHHOI'O y‘IC6HOFO
MaTrcpuaia,

— CaMOCTOATEIbHO, JIOTMYHO U  TOCIEJOBATENbHO HU3JIAaraeT M
UHTEPIPETUPYET MaTEpUalbl yueOHOro Kypca;

— IOJHOCTBIO PACKPBIBACT CMBICI IIp€aAjIaracMoro BOIpoca;
— BJIaJ€CT OCHOBHBIMU TCPMUHAMU U MMOHATHAMU U3YUYCHHOI'O KypcCa,

— IIOKa3blBa€T yMEHHUE IIEPEIIOKUTh TEOPETUYECKUE 3HAHUA Ha
IIPEANOIAracMblid MPAKTUYECKUH OIIBIT.

Onenka «He 3auteHo»:
— (parmeHTapHbIe 3HAHHUS IO JUCUUIUIAHE;
— OTKa3 OT OTBETA (BBIOJIHEHUS TMCbMEHHOU paboThl);

— 3HAHHWE OTHENbHBIX MCTOYHHKOB, PEKOMEHJOBAHHBIX Yy4eOHOIl
IIPOrpaMMOM MO JUCHHUIIINHE;

— HEYMEHHUE HUCIOJIb30BaTh HAYYHYIO TEPMUHOJIOTHUIO;
— Halu4He rpyobIX OmHOOoK;
— HH3KHUHA YPOBEHB KYJIbTYPHI UCTIOJHEHHS 3aIaHHIA;

— HU3KMH ypoBeHb C(HOPMUPOBAHHOCTH 3asBIEHHBIX B paboueit
IIporpamMme KOMITETEHIIUHN.

OI_ICHO‘IHBIC cpeacrBa Ijid HHBAJIMAOB W JIUI € OrPaHUYCHHBIMU BO3MOXKHOCTAMU
3A0POBbA BBI6I/IpaIOTC$I C YUCTOM UX MHAUBUAYAJIbHBIX HCI/IXO(I)I/ISI/I‘leCKI/IX 0COOCHHOCTEH.

— Hpu HCO6XOI[I/IMOCTI/I HHBaJIMAaM W JiMaM C OrpaHU4YC€HHBIMU
BO3MOXHOCTAMHU 3O0POBBA NPCAOCTABIIICTCA HOIOJHUTCIBHOC BpEMA IS
oATOTOBKH OTBETA HA

9K3aMEHE;

— TIpU TPOBEICHHUH TPOIEAYPHl OICHUBAHUS PE3YJIHTATOB OOYUCHHS
VHBAJIUAOB M JIAL C OFPAHMYECHHBIMU  BO3MOXKHOCTSMU  3J10POBbS
MPEAYyCMaTPUBACTCS HCIIOIB30BAHNE TEXHUUYECKUX CPENICTB, HEOOXOAMMBIX UM
B CBSI3U C UX UHAUBUIYaTbHBIMH OCOOEHHOCTSIMU;

— NpU  HEOOXOIUMOCTH Uil OOYYalOUmMXCS C  OrpaHHYCHHBIMH
BO3MOYKHOCTSIMH 3/I0POBbSI M MHBAJUJIOB MPOIETypa OIICHUBAHUS PE3yIhTATOB
00y4YeHHs 10 JUCHUTUIMHE MOXKET MPOBOAUTHCS B HECKOJIBKO ATAIIOB.
[Tponienypa oneHMBaHUs PE3yJbTATOB OOYYEHHs] MHBAIMIOB U JIUI[ C OIPaAaHUYCHHBIMH
BO3MOXXHOCTSIMH  3JIOPOBBSI 10 JUCIHIDIMHE (MOJYIIO) TIPeAyCMAaTPHBAET NPEIOCTaBICHHUE
uHpopManuu B (opMax, aganTUPOBAHHBIX K OrPAaHUUYEHHUSIM HMX 3[0POBbS U BOCIPHUSATHS
uHpOpMaLUu:
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Jl1st AL ¢ HapyIeHUsAMY 3pEHUS:

— BIeYaTHOU (popMe yBeIHUEHHBIM MIPUPTOM, — B (hOpMe SIIEKTPOHHOTO
JIOKYMEHTA.

JIJ1st LT ¢ HAPYIICHUSAMHE CITyXa:
— B TedaTHOU opme,
— B (hOopMe IEKTPOHHOTO JOKYMEHTA.
JIJ1s1 LT ¢ HApYIICHUSIME OTIOPHO-IBUTATENILHOTO ammapara:
— B HieyaTHOU Gopme, — B pOpMe IJIEKTPOHHOTO JOKYMEHTA.

JlaHHBII TIepedYeHb MOXKET OBITh JIOTIOJIHEH W KOHKPETH3MPOBAH B 3aBHCUMOCTH OT
KOHTHHTEHTA O00yYarOIIIXCs.

5 IlepeyeHb OCHOBHOI U 10NIOJIHUTEIbHON y4eOHOM JINTepaTypbl, He00X0AMMOM 1151
OCBOCHMS IMCIUIIIHHBI

5.1 OcHoBHas1 JInTepaTypa:
1. PyrkoBckas /. HeliponHble ceTu, reHeTHYECKHE aIrOpUTMbI U HedeTKHe cuctemsl: [lep.c
nosibek. M. J1. Pynunckoro. 2-e uznanue / 1. PyrkoBckas, M. [Tunuasckuid, J1.

PyrkoBckuii. — M3a-Bo: ['opsiuas suaus-Tenekom, 2013, — 384 ¢. [DnekTpoHHbIit pecypc]
— Pexxum mocryma: http://e.lanbook.com/books/element.php?pll id=11843.
Jnst ocBOeHUsI TUCUMIUIMHBI MHBAIMIAMH U JIMIAMU C OTPAHUYEHHBIMH BO3MOKHOCTSAMHU

3A0POBbA UMCIOTCA U3AaHHA B DJICKTPOHHOM BHUC B 3J'I€KTpOHHO-6I/I6J'II/IOT€‘IHI>IX CHUCTEMax

«Jlanp» 1 «OpaiT».

5.2 JlonoJIHUTEIBHAS IUTEpaTypa:

1. KazakoBuesa E.B. Heuerkue cucreMbl (PUHAHCOBO-DKOHOMHUYECKOIO — aHAIM3a
npeanpusaTHii u pernoHoB: MmoHorpadus / E.B. Kazakosuesa, A.B. KoBanenko, M. X.
VYprenos. - r. Kpacnonap, U3znarenscko-nonurpaduyeckuii nentp Kybanckoro
rocygapcTBeHHOro ynusepcurera, 2013. - 266 c. (10 5k3.)

2. Xaiikun C. Heiiponnsie cetu [Tekct]: monnblit kype / mep. ¢ anra. H. H. Kyccyns, A. HO.

[enecroBa; mox pen. H. H. Kyccyns. - U3a. 2-¢, ucnp. - M.: Bunssmc, 2008. - 1103 ¢. (20
9K3.)

3. Spymkuna H.I'. MHTennekTyalbHblii aHaIu3 BPEeMEHHBIX PSJIOB: ydyeOHOe mocoOue ais
ctyneHtoB By30B / H.I'. Slpymkuna, T.B. AdanacseBa, U.I'. [leppunbea. - M.: DOPYM:
NH®PA-M, 2012. - 159 c. (14 5k3.)

4. bopucos B.B. Heuetkue Mmoaenu u cetu [ DneKTpOHHBIN pecypc]: yueOHoe mocodue / B.B.

bopucos, B.B. Kpyrnos, A.C. ®enynoB. — DnektpoH. gaH. — M.: ['opsyas nauHus-
Tenexom, 2018. — 284 ¢. — Pesxum nocryma: https://e.lanbook.com/book/111022.
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6. Ilepeyenb pecypcoB MH(OPMALMOHHO-TEICKOMMYHUKAIIMOHHOWH CeTH
«HTepHET», HEOOXOAMMBIX /IJISl OCBOCHUS TUCHHUILINHBI

1. Bukuneaus, cBoOO Has SHUMKIONeaus. — Pexxum moctyma: http://ru.wikipedia.org. 2.
Heiiponnbie  cetn.  DiekTpoHHbli  yueOnmk.  StatSoft. -  Pexxum  gocryma:
http://www.statsoft.ru/home/textbook/modules/stneunet.html.

3. ALGLIB User Guide - Knaccudukarus, perpeccus, KjaacTepusanus, paboTa ¢ TaHHBIMH -

Heitponnsie ceTu — Pexum JIOCTyTaA:
http://alglib.sources.ru/dataanalysis/neuralnetworks.php.

4. BseneHue B TEOPHIO HelpoHHBIX ceTeil. PC Noon. — Pexum
noctyna: http://www.orc.ru/~stasson/neurox.html.

5. HGKHI/II/I 0 TCOpHUH U MNPUIIOKCHUAM HNCKYCCTBCHHBIX HeﬁpOHHBIX cereil. — Pexum
noctyna: http://alife.narod.ru/lectures/neural/Neu_ch05.htm.

6. TIpoekTupoBanue cucteM ynpasienus \ Fuzzy Logic Toolbox. C. /1. Illto6a "BBencuue B
TECOPHIO HEYETKHMX MHOKECTB M  HEYETKyl0 Jormky'. — Pexum  gocryna:
http://matlab.exponenta.ru/fuzzylogic/book1/1_7.php.

7. DOnexkrpoHHO-OMOnMoTeuHast cuctema M3marensctBo «Jlamp». — Pexum mgocryma:
http://e.lanbook.com.

7. MeToanyeckue peKOMeHAAIUM M0 OPraHU3aNUU U3YYeHHU S TUCHUTLINHBI

KontponbHasi paboTta mpeacrtaBisieT coOOM camMOCTOATENbHYIO pedepaTUBHYIO PaboTy
cTyaeHTOB. KaXkblil CTYIEHT BBINOJIHSET paboTy IO OJHOH TeMe.

Jns manucanust pedepara HEoOXonuMoO momoOpaTh auTeparypy. OOmiee KOJUYECTBO
JUTEPATypHBIX UCTOYHUKOB, BKJIFOUasi TEKCThI U3 MIHTepHeTa, (IyOIMKaluy B )KypHajax), 10JIKHO
cocTaByIATh He MeHee 10 HauMeHOBaHMN. YUeOHMKH, KaK MPABUJIO, B JINTEPATYPHbIE HCTOUHUKHU
HE BXOJT.

Pedepats! BbmonHAOT Ha nuctax Gopmarta A4. CTpaHUIIBI TEKCTa, PUCYHKH, (POPMYIIbI
HYMEpPYIOT, PHUCYHKH CHA0XaroT MOPUCYHOUHBIMH HAAMUCAMHU. TEKCT cleayeT IedaraTh
mpuprom Nel4 ¢ uHTEpBaIOM MEXIy cTpokamu B 1,5 uHTepBana, 0e3 HEIOMYCTHUMBIX
cokparieHuii. B koHIe pedepara 10KHBI OBITH ClI€TaHbl BHIBOIBI.

B KOHIIC pa6OTBI IMPUBOJAT CIIMCOK UCITIOJIb30BAHHBIX UCTOYHUKOB.

Pedepat nomkeH ObITh MOAMKICAH CTYIEHTOM C yKa3aHUEM JaThl €¢ OPOPMIICHHUS.
PaboTs1, BEImoTHEHHBIE 0€3 COOITI0ICHUS IEPEUNCIICHHBIX TPeOOBaHU, BO3BPAIIIAIOTCS Ha
TO0paboTKYy.

BoinonHenHas cryaeHTOM paboTa ompenensieTcss Ha IMpOBEPKY INPErnoAaBaTesio B
yCTaHOBJIEHHBIE CpOKU. Ecnu y mpenogaBatens ecTh 3aMeuaHusi, paboTa BO3BpaIIaeTcs U mocie
UCIIpaBlIeHUH 1100 BHOBH OTIIPABIISIETCS HA MPOBEPKY, €CIIM UCIIPABICHUS CYIIECTBEHHBIE, JTHOO
MpeIbSABISETCS HA 3a4eTe, I71€ MPOUCXOIUT €€ 3alluTa.

26


http://ru.wikipedia.org/
http://ru.wikipedia.org/
http://ru.wikipedia.org/
http://ru.wikipedia.org/
http://ru.wikipedia.org/
http://ru.wikipedia.org/
http://www.statsoft.ru/home/textbook/modules/stneunet.html
http://www.statsoft.ru/home/textbook/modules/stneunet.html
http://www.statsoft.ru/home/textbook/modules/stneunet.html
http://www.statsoft.ru/home/textbook/modules/stneunet.html
http://www.statsoft.ru/home/textbook/modules/stneunet.html
http://www.statsoft.ru/home/textbook/modules/stneunet.html
http://www.statsoft.ru/home/textbook/modules/stneunet.html
http://www.statsoft.ru/home/textbook/modules/stneunet.html
http://www.statsoft.ru/home/textbook/modules/stneunet.html
http://www.statsoft.ru/home/textbook/modules/stneunet.html
http://www.statsoft.ru/home/textbook/modules/stneunet.html
http://www.statsoft.ru/home/textbook/modules/stneunet.html
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://alglib.sources.ru/dataanalysis/neuralnetworks.php
http://alglib.sources.ru/dataanalysis/neuralnetworks.php
http://alglib.sources.ru/dataanalysis/neuralnetworks.php
http://alglib.sources.ru/dataanalysis/neuralnetworks.php
http://www.orc.ru/~stasson/neurox.html
http://www.orc.ru/~stasson/neurox.html
http://www.orc.ru/~stasson/neurox.html
http://www.orc.ru/~stasson/neurox.html
http://www.orc.ru/~stasson/neurox.html
http://www.orc.ru/~stasson/neurox.html
http://alife.narod.ru/lectures/neural/Neu_ch05.htm
http://alife.narod.ru/lectures/neural/Neu_ch05.htm
http://alife.narod.ru/lectures/neural/Neu_ch05.htm
http://alife.narod.ru/lectures/neural/Neu_ch05.htm
http://alife.narod.ru/lectures/neural/Neu_ch05.htm
http://alife.narod.ru/lectures/neural/Neu_ch05.htm
http://matlab.exponenta.ru/fuzzylogic/book2/index.php
http://matlab.exponenta.ru/fuzzylogic/book2/index.php
http://matlab.exponenta.ru/fuzzylogic/book2/index.php
http://matlab.exponenta.ru/fuzzylogic/book2/index.php
http://matlab.exponenta.ru/fuzzylogic/book2/index.php
http://matlab.exponenta.ru/fuzzylogic/book2/index.php
http://matlab.exponenta.ru/fuzzylogic/book2/index.php
http://matlab.exponenta.ru/fuzzylogic/book2/index.php
http://matlab.exponenta.ru/fuzzylogic/book2/index.php
http://matlab.exponenta.ru/fuzzylogic/book2/index.php
http://matlab.exponenta.ru/fuzzylogic/book2/index.php
http://matlab.exponenta.ru/fuzzylogic/book2/index.php
http://matlab.exponenta.ru/fuzzylogic/book2/index.php
http://matlab.exponenta.ru/fuzzylogic/book2/index.php
http://matlab.exponenta.ru/fuzzylogic/book2/index.php
http://matlab.exponenta.ru/fuzzylogic/book2/index.php
http://matlab.exponenta.ru/fuzzylogic/book2/index.php
http://matlab.exponenta.ru/fuzzylogic/book2/index.php
http://matlab.exponenta.ru/fuzzylogic/book2/index.php
http://matlab.exponenta.ru/fuzzylogic/book2/index.php
http://matlab.exponenta.ru/fuzzylogic/book2/index.php
http://matlab.exponenta.ru/fuzzylogic/book2/index.php
http://matlab.exponenta.ru/fuzzylogic/book2/index.php
http://matlab.exponenta.ru/fuzzylogic/book2/index.php
http://matlab.exponenta.ru/fuzzylogic/book2/index.php
http://matlab.exponenta.ru/fuzzylogic/book2/index.php
http://matlab.exponenta.ru/fuzzylogic/book2/index.php
http://matlab.exponenta.ru/fuzzylogic/book1/1_7.php
http://matlab.exponenta.ru/fuzzylogic/book1/1_7.php
http://matlab.exponenta.ru/fuzzylogic/book1/1_7.php
http://matlab.exponenta.ru/fuzzylogic/book1/1_7.php
http://matlab.exponenta.ru/fuzzylogic/book1/1_7.php
http://e.lanbook.com/
http://e.lanbook.com/
http://e.lanbook.com/
http://e.lanbook.com/
http://e.lanbook.com/

Tropueckne 3ananus (IPOEKTHI), cIOCOOCTBYIONME (POPMUPOBAHUIO KOMIIETECHIIUH
06a3oBoii yactu OOII

HeilipocereBbie MoJien B 3KOHOMHUKE CETOJIHS paccMaTpUBAaeTCs KaK OJIHO U3 IJIaBHBIX
HOBBIX HAIIPABJICHUN MOJEPHU3AIMH YKOHOMHUKH, KaK HEOOXOJMMOE YCIOBHE W Ba)KHEHIIHIA
MeTo1 00paboTKH MHPOPMAIIUH.

OCHOBHBIC HaIlpaBJICHHUA HCYCTKUX U HeﬁpOCGTeBBIX TCXHOJIOTHMH B OKOHOMUKC!

. opranu3anus 0aHKa MPOrpaMMHBIX MPOJYKTOB, HCIIOJB3YeMbIX (prHAaHCHCTaMHU,
SKOHOMMCTaMU U OpPraHaMy PETMOHAJIBHOM BJIACTH, OCHOBAHHBIX HAa HEYETKUX U
HEHPOCETEBBIX TEXHOJOTUAX B DKOHOMUKE;

. pa3paboTKa HEUETKUX MOJIENIEN U HEHPOHHBIX CETEel B IKOHOMUKE;

. pa3paboTKa NPOrpaMMHOI0 OOECHeYEeHHUs, OCHOBAHHOIO Ha HEYETKUX U
HEHpPOCETEeBBIX TEXHOJIOTUSX, IS MyHULIUIIATbHBIX 00pa30BaHUM.

Hcnonp30BaHnEe B 3KOHOMUYECKOH 1€ATEIbHOCTU HEUETKUX U HEHPOCETEBBIX TEXHOJIOTUU
HE OTPULAET TPAJULIMOHHBIX TEXHOJIOIMI aHaIn3a U OLICHKH, a BBICTYAeT B KAYECTBE MPOAYKTA
HOJIEP>KKH IPUHSATHS PEILICHHUH, YTO 3HAYMTEIbHO MOBBIIIAET KAU€CTBO IPUHUMAEMBbIX PEILICHHH.

[IpoBeanTe aHAU3 1O OJHOW M3 BHIOPAHHBIX BaMU TeMaTuk (He MeHee 10 cmaiinoB u 20
JHUCTOB TeKcTa). BO3AMOXXHO MCIOIB30BaHUE 3BYKOBOTO CONPOBOXKJIEHHS, aHUMaluu (ayauo-, u
BHJIeOMaTEpHAIIA).

Ha nepBoii cTpanuue cnaiina obsa3arenbHo ykaxure @.1.0. aBTopa, Kypc. OnieHuBaercs
paboTa Mo CleIyIoIUM KPUTEPUSIM:

— II0JIHOTA IIPEJICTaBICHHOTO MaTepuaa;
— oopmiieHue;

— IIPE/ICTABIICHHE U 3aIIMTA.

Tembl npe3eHTANMN U JOKJIA10B

—  IIporHosupoBanue Kypca HHGIIAINHE CPEACTBAME HEHPOHHBIX M HEYETKO- HEHPOHHBIX
cersx B makere ST: Neural Networks u B makerax Neural Network Toolbox u ANFIS cucremsr
Matlab.

— IIporHo3upoBaHue Kypca Jojuiapa CpeICTBAMU HEHPOHHBIX U HEYCTKO- HEHPOHHBIX
cersx B makere ST: Neural Networks u B makerax Neural Network Toolbox u ANFIS cucremsr
Matlab.

— HpOFHOSI/IpOBaHI/IC KypcCa €BpO Cp€aACTBaMU HCI>'IPOHHBIX 1 HCUYCTKO- HeﬁpOHHBIX CECTAX
B makete ST: Neural Networks u B makerax Neural Network Toolbox u ANFIS cucremsr Matlab.
— HpOPHOSI/IpOBaHI/Ie KypcCa r0aHb CpCACTBaAMU HeﬁpOHHBIX 1 HCUYCTKO- HeﬁPOHHBIX CCTAX B ITAKETEC
ST: Neural Networks u B makerax Neural Network Toolbox u ANFIS cucremsr Matlab.

—  TIporHos3upoBaHue CTOMMOCTH Kypca akimii « TYKOWJD» cpeacTBamMu HEHPOHHBIX U
HeuyeTKo- HelipoHHbIX ceTsx B makere ST: Neural Networks u B makerax Neural Network Toolbox
u ANFIS cucremsr Matlab.

— IIporHo3zupoBanue cToMMOCTH Kypca akuuii «PocHedTb» cpeacTBaMyu HEHPOHHBIX U
HEeUYeTKO- HelpoHHbIX ceTsx B makere ST: Neural Networks u B makerax Neural Network Toolbox
u ANFIS cucremsr Matlab.

27



B ocBoeHMM AMCHMIIIMHBI MHBAJIWAMHM U JIMLIAMU C OTPAaHMYEHHBIMH BO3MOXHOCTSMHU
3I0pOBbsI OOJIBIIOE 3HAYCHHWE HMMEET HHIWBUAyalbHas ydeOHas pabora (KOHCYIbTallUU) —
JIOTIOJIHUTEIbHOE pa3bsiCHEHNE Y4eOHOro MaTepuara.

I/IHI[I/IBI/II[yaJIbHBIG KOHCYJIbTalUM 110 MNOPCAMCTY ABJIAIOTCA  BaXXHBIM q)aKTOPOM,
CHOCO6CTByIOH_[I/IM HHAUBUAYAIU3allUH O6y‘IeHI/I$I M YCTAHOBJICHHUIO BOCIIUTATCIbHOI'O KOHTAaKTa
MCXKAY HOpCunoJaBarciicM H 06yT-IaIOH_II/IMCSI HHBAJILJIOM WJIHA JIMOOM C OIrpaHUYCHHBIMU
BO3MOXHOCTAMHU 3J0POBbA.

8. Ilepeyenb MHGOPMAITHOHHBIX TEXHOJIOTHIi, HCIOJIb3YeMBbIX NMPH OCYIIECTBICHUH
00pa30BaTeJbLHOI0 NMPoLecca Mo IMCHUIINHEe (MOYJI10) (IPH HEOOXOAMMOCTH)

8.1 Ilepeyenb MHGOPMANMOHHBIX TeXHOJIOrUil — [IpoBepka nomamHuX 3aAaHuil U
KoHCynbTHpOBaHue mnocpeactBoM OWNOC, 531IeKTpOHHONM TOYTHI M COLUAIBHON  CETH

«BKoutakrey.

— MHcnonn3oBanue SJICKTPOHHBIX Hpe?;eHTaIlI/Iﬁ nopu NOpoBCACHHUMU JICKOMOHHBIX H
1a00paTOPHBIX 3aHATHUH.

8.2 IlepevyeHb HEOOXOTUMOTO MPOTPAMMHOI0 00ecTedeHust
1. Onepanunonnas cucrema MS Windows (paszaenst 2, 3, 5 AUCIHMIUIAHBI).
2. Uurerpuposannoe opucuoe npunoxenre MS Office (pasmenst 2, 3, 5 TUCHMIIIMHE).

3. IlporpamMmMHoe oOecniedeHue [Isi OpTraHM3AIMHM  YIPABISIEMOrO KOJUIEKTHBHOTO H
6e3omacHoro noctyna B aTepHeT (pa3aens! 2, 3, 5 AUCHUILTHHBI).

4. Tlaker Statistica Neural Network (pasmen 2 AUCIHHIUTAHBI).
5. Tlaker Matlab Neural Networks Toolbox, moaynu Fuzzy Logic Toolbox, ANFIS (pa3naesst

3 1 5 TUCLUIUINHBI).

8.3 IlepeyeHb HEOOXOAUMBIX MH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM

1. Bukunenus, cBoboanas sunumkionenus — Wikipedia [Dnextponnsiii pecype]. - URL:
http://ru.wikipedia.org.

2. DnexTpoHHas oubmmotexka Kyol'Y [DnexTpoHHbIT pecypc]. -
URL: http://www.kubsu.ru/ru/node/1145.

3. DOmnekrponHas 6ubnmoreunast cucrema ELIBRARY.RU [Onekrponnsiii pecype]. - URL:
http://www.elibrary.ru.

4. TlpobdeccuonanbHast 06a3a ganHbix zbMath [Dnektponnsiii  pecype]. - URL:
https://zbmath.org/.

9 MaTtepua/ibHO-TeXHUYECKOe o0ecnedeHue y4eOHO0i JMCIUIITTHHbI
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MatepuaabHO-TEXHHUECKOE 00eCTIeYeHUE TUCITUTUTMHEI 1

Ne Bun pabor
OCHAIIIEHHOCTh

1. JIekIInoHHEBIE JleknmonHasi aynuTOpus, OCHAIlEHHAs MPE3CHTAI[MOHHONW TEXHHUKOH

S (IpoekTop,  3KpaH, KOMIIBIOTEP/HOYTOYK),  COOTBETCTBYIOLIUM
MPOTrpaMMHBIM 00eCIieYeHUEeM, a TakKe He0OXO0MMOM MeOeIbI0
(mocka, CTOJBI, CTYJIbS)
(aymuropun: 129, 131, 133, A305, A307)

2. | JlaboparopHbie JIaGoparopusi, YKOMIUIEKTOBaHHAsl CIELUATM3UPOBAHHONW MeOEebIo,

3aHATHUS TEXHUUYECKUMHU cpeicTBaMu 00ydyeHus (coBpemeHHbiMU [I9BM Ha Gaze
mporeccopos Intel maun AMD, 00beIMHEHHBIMHU JIOKAIBHON CETHIO) C
BBIXOJIOM B TJIO0QIbHYIO ceTh VHTEpHET, a TakXKe COBPEMEHHBIM
JTUIEH3MOHHBIM POTpaMMHBIM 00ecriedeHrEeM
(onepanmonnas cucrema Windows 8/10, maker Microsoft Office, cpenpr
nporpammupoBanust MS Visual Studio u Delphi) (ayauropuu:
101, 102, 105, 106, 107, A301a)

3. | I'pynnoBeie Aypgutopus Ui CEMHMHApCKMX  3aHATHM, TIPYNIOBBIX U
(MHAMBUYyaJbHBIE) | MHIMBUIYalIbHBIX KOHCYJIbTALUN, YKOMIUIEKTOBAaHHbIE HEOOXOIUMOM
KOHCYJIbTAIIHN MeOenbIo (J0cKa, CTOMbL, CTYIbs) (aynutopuu: 129, 131)

4. | Tekymwuii KOHTPOIb, | AyAUTOpUSI [UIsl CEMUHAPCKUX 3aHSATHH, TEKYIIEero KOHTPOJIS H
MIPOMEXKYTOUHAs MPOMEXYTOUHON aTTecTalluM, YKOMIUIEKTOBaHHAas HEOOXOAMMOMN
aTTecTalus Me0enblo (I0cKa, CTOMbl, CTynbs) (ayautopuu: 129, 131, 133, A305,

A307, 147, 148, 149, 150, 100C, A3016, A512), xoMmblOTEpaMu C
JTUIEH3NOHHBIM MPOTPAMMHBIM 00ECTIEYeHNEM U BBIXOJIOM B UHTEPHET
(aynutopuu: 106, 106a. A301)

5. | CamocrosiTenbHas Kabuner 151 caMocTosATeNbHON pabOThI, OCHAIIIEHHBI KOMITBIOTEPHOM

pabota TEXHUKOW C BO3MOXXHOCTBIO TOJKIIOUEHUS K ceTu VIHTepHer,

IpPOrpaMMOil 3KpaHHOTO YBEIMUYEHHsI, OOECHEeUYeHHbIH JI0CTYyIIOM B
AJIEKTPOHHYIO nH(pOpMaAIMOHHO-00pa30BaTEIBHYIO cpeny
YHUBEpPCUTETA, HEOOXOAUMON MeOenblo (I0CKa, CTOJBI, CTYJbs)
(ayautopus 102a, untanbHbIN 3a1).
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